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HALIIOHAJIBHUI CTAHJIAPT YKPATHU

IMPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIN
PO3PAXYHOK KOHCTPYKIIN HA BOTHECTIMKICTh

IMPOEKTUPOBAHUE CTAJIbBHBIX KOHCTPYKIIU
PACYET KOHCTPYKIIU1 HA OTHECTOMUKOCTH

DESIGN OF STEEL STRUCTURES
STRUCTURAL FIRE DESIGN

YUunnwi Big 201 - -

1 COEPA 3ACTOCYBAHHSA

1.1 el cTaHAapT NOLIMPIOETHCA HA MPOEKTYBAHHS CTaJEBUX KOHCTPYKUIN Yy
pa3i MOXKEX1 13 3aCTOCYBaHHSM JIUIIIE MACUBHUX METOIB BOTHE3aXUCTY.

1.2 Ile#i cranmapT 3acTOCOBYIOTH IS CTaJ€BUX KOHCTPYKIIH, SKI MarOTh
30epiraTd HeCydy 3JIaTHICTh IIiJl BIUIMBOM BOTHIO I 3amo0iraHHsa ix
nepeayacHoMy pyiHYBaHHIO.

1.3 Ieli cranmapT BCTAaHOBJIIOE TMPHUHIMIIKA Ta TMpaBUia TMPOEKTYBAHHS
KOHCTPYKIIIH 1151 0COOJIMBHUX BUMOT IIOJ0 HECYUO1 3/TaTHOCTI Ta PIBHIB POOOTH.

1.4 Tle#t cTangapT 3aCTOCOBYIOTH Il Oy/IiBeNb a00 iX YacTHH, K1 HaJekKaTh
no chepu 3actocyBanus JIbH B.2.6-198 ta 3ampoekToBaHi BiIMOBIAHO 0 HOTO
BUMOT.

1.5 MeToaum, 110 HaBeJIeH1 B IbOMY CTaHAAPTI, 3aCTOCOBYIOTH JJIs Oyab-SKO1

MapKu CTaJi, 1715 IKOi HasiBH1 BJACTUBOCTI 32 MIJBUILIEHUX TEMIEPATYP.

2 HOPMATHUBHI ITIOCUJIAHHSA

VY 1boMy CTaHIapTi € MOCUJIaHHS Ha TaKi HOPMAaTHBHI aKTH Ta HOPMATHUBHI
JIOKyMCHTH:

JIBH B.2.6-198:2014 Cranesi koHcTpyKIiii. Hopmu npoekTyBaHHs

JIBH B.1.1.7-2002 3axwmct Bixm mnoxexi. I[loxkexna Oe3meka 00’ €KTIB
OyIIBHUIITBA

JIBH B.1.2-14:2009 Cuctema 3abe3neueHHS HQIIMHOCTI Ta O€3MeKu

OyniBenbHUX 00'€KTIB. 3arajbH1 MPUHIIUIK 3a0e31eYeHHs HaIIMHOCTI Ta
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KOHCTPYKTUBHOI Oe3mnexu OyaiBenb, Copy/l, OyAiBeIbHUX KOHCTPYKIIi Ta OCHOB

JIbH B.1.2-2-2006 Cucrema 3a0e3nedeHHs HAAIAHOCTI Ta O€3IeKu
OyniBenbHUX 00'ekTiB. HaBaHTa)xeHHs 1 BIuiiBU. HopMmu poeKTyBaHHSI

JIbH B.1.2.7:2008 Cucrema 3a0e3nedyeHHsS HaIIMHOCTI Ta O€3IeKu
OyniBenbHUX 00'ekTiB. OCHOBHI BUMOTH JI0 Oy/liBeb 1 criopya. [ToxkexHa O6e3neka

JCTY b B.1.1-4-98* 3axucrt Big noxexi. byaiBenbH1 KOHCTpyKINli. MeToau
BUIPOOYBaHb Ha BOTHECTINKICTh. 3araibHi BUMOTH

JCTY b B.1.1-17:2007 3axuct Bij moxkexi. BorHe3axucHi MOKPUTTS JJIs
OyIIBEIbHUX  HECyYMX  METAJUIEBUX  KOHCTPYKLii. MeTton  BH3HAYEHHS
BoruezaxucHoi 31atHocti (EN 13381-4:2002,NEQ)

JICTY EN 13501-2” Tloxexna kiacudikaiis OyaiBeIbHUX BHUPOOIB 1
OyniBenbHUX KOHCTpyKuik. Yactmna 2. Kiacudikamis 3a pesyapTaTaMu
BUNPOOYBaHb Ha BOTHECTIMKICTh, KPIM CKJIAJIHUKIB BeHTWISHINHUX cucteMm (EN

13501-2:2007+A1:2009, IDT)

3 TEPMIHU TA BUBHAYEHHS IIOHATD

Y 1mpomy cTaHmapTi BUKOPUCTAHO TepMiHM, yctaHoBieHi B JIBH B.1.1.7:
MPOTUIOXKEKHUHN BIJICIK ...

Huxue HaBeneHO TEpMiHU, TOAATKOBO BUKOPUCTAHI y IIbOMY CTaHAapTi, Ta
BU3HAYCHHS IMO3HAYEHUX HUMH TOHATh. BiANOBIAHMKK 3a CTaHIAPTU30BAHUX Y
IIOMY PO3/IiJIi TEPMiHIB aHTJIIHCHKOI0 MOBOKO HaBeIeHO Ha miacTasi [1-3].

3.1 exBiBaJIeHTHA TPUBAJICTH BOTHEBOI0 BILJIMBY

TpuBamicTh BOTHEBOTO BIUIMBY 3a CTAaHAAPTHUM TEMIIEPATyPHUM DPEKUMOM,
3a  SIKOro TependavyacTbCs OTPUMAHHS TaKOrO K TEIUIOBOrO BIUIUBY Y

IPOTUIIOKEKHOMY BIJICIKY, SIK JUISl pE€aIbHOT MOMKEXKI

3.2 30BHIlIHIN eJleMeHT
KoHcTpykiisi, mo po3TamoBaHa 3a MexamMu OymiBii, Ta MOXKE 3a3HATH

BOTHEBOTO BIUIMBY Y€pe3 MPOPI3H B OTOPOKYBATLHUX KOHCTPYKITISAX OymiBii

) Ha po3risiai
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3.3 BorHecTilikicTh

31aTHICTh KOHCTPYKTUBHOI CHUCTEMH, i 4aCTUHU a00 OKPEMOi KOHCTPYKIIil
BUKOHYBATH HECy4y Ta/ab0 Oropo/KyBajbHY (YHKIIIO MPOTSITOM BHU3HAYEHOI
TPUBAJIOCTI MOXKEXI JIJIS 33]]aHOTO PIBHS HABAHTAKCHHS

3.4 MOBHICTIO PO3BUHEHA MOXKeEKA

CraH MOBHOIO OXOIUICHHS BOTHEM YCIX TOPIOYUX MOBEPXOHB IMPHU MOXKEXK1 Y
MeKaxX BUZHAYEHOTO MPOCTOPY

3.5 3araJbHUH Po3pPaxXyHOK KOHCTPYKTHBHOI CHCTEMHM Yy pa3i mokexi

Po3paxyHOK KOHCTPYKTUBHOI CUCTEMH B LIIJIOMY, SIKa MIOBHICTIO 200 4aCTKOBO
3a3HAIOE€ BOTHEBOTO BIUIMBY NpH MoXexokl. Henpsimi  BOTHEBI  BILTUBU
PO3IIIAAAIOTHCS 7Sl BC1ET KOHCTPYKTUBHOI CUCTEMHU

3.6 HenpsiMi BOrHeBi BIJIMBU

BHyTpilIHI CHJIM Ta MOMEHTH, 10 CIIPUYMHEH] TEIIOBUM PO3LIUPEHHIM

3.7 migicHicts (E)

31aTHICTh OTOPO/KYBAJIBHOI KOHCTPYKIIi, 1[0 3a3HAa€ BOTHEBOTO BIUIMBY 3
OJIHI€1 CTOPOHU, 3amo0IraTH MPOHUKHEHHIO MOJIYM sl Ta Tapsiuux ras3iB Kpi3b cebe
Ha 1i He0OIrpiBHY MOBEPXHIO

3.8 TemnoizooBaabHa 3aaTHiCTh (1)

31aTHICTh OTOPOKYBAJIbHOI KOHCTPYKIIii, 110 3a3Ha€ BOTHEBOT'O BIUIMBY 3
OJIHIEI CTOPOHHW, OOMEXKYBAaTH IIJIBUILIEHHS TEMIlepaTypu Ha ii HEOoOIrpiBHIN
MOBEPXHI HIKYE BCTAHOBJICHUX PIBHIB

3.9 Hecyua 31atHicTh (R)

3/1aTHICTh KOHCTPYKTUBHOI CUCTEMHU a00 OKPEMOi KOHCTPYKIIi BUTPUMYBATH
IIPH TT0’KEK1 BCTAHOBJICH] BILTMBH BIJIITOBIIHO JI0 BU3HAYCHUX KPUTEPIiB

3.10 okpemMa KOHCTpPYKUist

OcHOBHa CKJIaJ0oBa KOHCTPYKTHMBHOI CHUCTeMM (Taka sk Oanka, KOJIOHa, a
TaKOX CTiHA, (epMa TOIIO), sIKa PO3TISTAETHCS OKPEMO, 3 BiMOBITHUMU
IPaHUYHUMH YMOBAMHU Ta YMOBAaMU CIIHPAHHS

3.12 aHaJii3 okpemMoi KOHCTPYKILii (Y pa3i moxkexi)

TennoTexHIYHUI Ta CTATUYHUN PO3PAXYHKU KOHCTPYKIIIi, IKY PO3IJIAIal0Th



np/ICTY-H b B.2.6-XXX:201X
OKpeMO 3 BIAMOBIIHUMH FPAHUYHUMH YMOBaMHU Ta YMOBaMH CIIMPAHHS B yMOBax
BOTHEBOTO BILTUBY. HempsiMi BOrHEBI BIUIMBH HE PO3TIIANAIOTHCSA, OKPIM THX, IO
BUHHUKAIOTh BiJI TEMIIEpaTypHHUX I'PaJIi€HTIB

3.13 npoekTyBaHHS 32 HOPMAJILHOI TeMIIEPaTYpPH

[IpoexkTyBaHHS 3riAHO 3 PO3PAXyHKOM 3a TPAaHUYHUMU CTaHaAMU ISt
TeMIepaTypy HaBKOJHUIITHBOTO cepeoBuila BianorigHo a0 JIbH B.2.6-198

3.14 oropom:KyBajibHA 31aTHICTH

3/1aTHICTh OTOPOJHKYBAJIBHOI KOHCTPYKIIII 3amo0iraT MOIIMPEHHIO TOXKEXKI
(HampuKIa, MPOXOJKEHHIO TOJIyM’sl Ta TapA4uX Ta3iB — JIUBUCH IUTICHICTH) abo
3aiiMaHHIO BiJl ii HEOOIrPiBHOI MOBEPXHI (IUBUCH TEILJIO130II0BAIbHA 3/1aTHICTD)

3.15 oropom:KyBajibHa KOHCTPYKIIA

Hecyunii abo HeHecyuuil eneMeHT (HalpuKiaj, CTiHA), 110 YTBOPIOE YACTUHY
OTOPOKEHHS OYAMHKY a00 MPOTUIIOKEKHOTO BIACIKY

3.16 HopMOBaHa BOTHECTIHKICTh

31aTHICTh KOHCTPYKTHBHOI CHUCTEMH, il 4aCTUHH ab0 OKpPEMOI KOHCTPYKIIIi
OPOTATOM BHU3HAUEHOTO NPOMIKKY Yacy B YMOBax TEIJIOBOTO BIUIMBY 3a
CTaHIAPTHUM  TEeMIEepaTypHUM  pEKHUMOM BUKOHYBaTH Hecydyy  Ta/abo
OTOPOKYBaJIbHY (DYHKIIIFO TTPH BCTAHOBJICHOMY CITOJTyYCHH1 HAaBaHTa)KCHb

3.17 okpeMi KOHCTPYKIii KOHCTPYKTUBHOI CHCTEMH

OxpeMi KOHCTPYKILIi KOHCTPYKTHBHOI CHUCTEMH, SIKI HECYThb HaBaHTaXEHHS,
BKJIFOYAIOYH KPITUICHHS

3.18 TemyioTeXHIiYHUI PO3PAXYHOK

BusHaueHHs TiABHUINEHHS TEeMIepaTypyd B KOHCTPYKIISX, 3 YpaxyBaHHSIM
TEIJIOBUX BIUIMBIB 1 TETUIODI3UYHUX XAPAKTEPUCTHK MaTepiaiiB KOHCTPYKIIH 1, y
pa3i noTpedu, BOTHE3aXUCHUX MaTepialiB

3.19 TemuoBi BIJIMBU

BrnuBu Ha KOHCTPYKIIHHY CHUCTEMY, SIKI BU3HAYAIOTHCS TEILIOBUM MOTOKOM
JI0 OKpEMUX KOHCTPYKIIIH

3.20 yrouHeHa Mo/ieJib MOKeXKi

Po3paxyHkoBa MoJieb TIOKEXK1, 1[0 TPYHTYEThCS Ha PIBHSAHHAX OanaHca Macu
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Ta eHeprii

3.21 mosaboBa MoAe/Ib

Monenb moxexi, 1o 3aCHOBaHa Ha YUCEIbHOMY PO3B’sI3aHH1 AU(PEPEHIITITHIX
pPIBHSHH B YaCTKOBHX TIOXIIHUX, IO JIa€ MOJXJIUBICTh BH3HAYUTH 3MiHH
TEPMOJMHAMIYHMX Ta  Ta30JWHaAMIYHMX  @apaMeTpiB B  YCIX  TOYKax
MIPOTHUIIOKEIKHOTO BIJICIKY

3.22 NpoOTHIIOAKEKHA CTiHA

CriHa MK JABOMa YacTUHaMHM OyAMHKY (ZIBoMa OyAMHKaMH), sSKa Mae
HEOOXIJTHY BOTHECTIMKICTb 1 KOHCTPYKTHBHY CTIMKICTh, 3 ypaxyBaHHAM il
MO>KJINBUX TOPU30HTAIIEHUX HaBAaHTAKECHB, Y TOMY YHCJI1 1 TIPH OJTHOCTOPOHHBOMY
oOBasicHH1 Oy 1IBE€JIbHUX KOHCTPYKIIIH, SIK1 10 HEl MPUMUKAIOTh

3.23 0IHO30HHA MO/IeJIb

Mopnenb noxkexi, sKa 3aCHOBaHA Ha 3aCTOCYBaHHI yCcepeaHEHOI TeMIiepaTypu
ra3oBOTO CEPEIOBUIIA B TPOTUIIOKEKHOMY BIJICIKY

3.24 cnpoieHa MoeJIb MOMKexKi

Mopnens moXxexi, sKa 3acHOBaHA Ha OOMExeHi cdepl 3acTocyBaHHS
cneniagbHuX (PI3UYHUX MapaMeTpiB

3.25 1BO30HHA MOJe/Ib

Mopnenb moxkexi, sika 3aCHOBaHa Ha TOJUII MPOTHUIOXKEKHOTO BIACIKY Ha
JIeKIIbKa TaKUX 30H: BEPXHS 30HA, HIDKHS 30Ha, (haked MOJyM’s, 30BHIIIHE
OTOYYIOUE CepeloBHINE Ta CTiHMU. [[1s1 BEpXHBOI 30HM NMPUHUMAETHCS PIBHOMIpHA
TEeMIIEpaTypa ra30BOro CEPEIOBHIIA.

3.26 koe(ilieHT MOBHOTH 3rOPSTHHS

KoedoiienT, axuil mokasye MOBHOTY 3TOpPSHHS 1 3HAXOAUTHCS B Mexkax Bix 0
(BIACYTHICTB 3rOpsiHHS) A0 1 (MIOBHE 3rOpsiHHSA)

3.27 npoeKTHA MOMkKekKA

BusnadueHuit po3BUTOK MOXKEXKI1, IO TPUHHATUHN TIPHU MPOESKTYyBaHHI1

3.28 po3paxyHKOBe MUTOME MOKeKHEe HABAHTAKEHHS

[luTtome TmOXKEKHE HABAHTAKEHHSA, SIKE€ NPUUMAIOTh I BU3HAUYCHHS

TEIJIOBUX BIUIMBIB IPHU MPOEKTHIN MOKEXKI1, 3 YPAXyBaAHHSIM MOXKIIMBUX
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HEBU3HAYECHOCTEU

3.29 npoexTHMI cueHapiil moxKexi

BU3HAYCHMI ClIEHApIN MOKEX1, Ha OCHOBI SIKOT0 Oy/1eé BUKOHAHO PO3PAXYHOK

3.30 TemnepaTypHuii pe;KuMM 30BHILIHBOT MOXKEXKI

HoMinanpHa TeMmepaTypHUM pPEXUM, IO MPU3HAYEHUN IS 30BHINIHBOT
MOBEPXHI 30BHINIHIX CTiH, SKI MOXYTh 3a3HAaBaTH BOTHEBOI'O BIUIMBY 3 PI3HHUX
yacTuH ¢acamay, ToOTo 6€3MoCcCepeTHbO 3CEPEANHH BIMOBITHOTO MPOTUTIOKEKHOTO
BIJICIKY a00 3 BIJICIKY, III0 PO3TallOBaHUM HUXKYE a00 CyMDKHO 3 BiJIOBITHOIO
30BHIIIHBOIO CTIHOIO

3.31 pu3uK BUHUKHEHHSI MOKeXKi

[TapameTp, 1110 BpaxoBy€ WMOBIPHICTh BUHUKHEHHS TOXEXI1 1 € (PYHKIIIE€IO
IUIOLI Ta PO3TAIIYBAHHS POTHUIIOKEKHOTO BIJCIKY

3.32 nuToMe MosKe:KHe HABAHTAKEHHSA

[ToxxesxHe HaBaHTaKEHHS, BIJHECEHE /10 OJIMHUIIL TUIOII MiIJIOTH

3.33 nmoxeKHe HABAHTAKEHHS

Best TeruioBa eHepris, 10 BUIUISETHCS Bl 3TOPSHHA BCIX TOPIOYHX
MaTepiaiiB y MpocTopi (KOHCTPYKTHUBHI €JIEMEHTH Ta BHYTPILITHE OCHAIIICHHS)

3.34 cuenapiii noxexi

SxicHUI OnUC PO3BUTKY MOXKEXKI 13 3a3HAYEHHSM Yacy KJIFOUOBUX MOMEHTIB,
K1 XapaKTEePU3YyIOTh JaHy MOXKEXKY 1 BIAPI3ZHSIOTH i1 BIJl IHILIUX MOKJIMBHUX MOXKEX.
CueHnapiii, 3a3Bu4aii, BU3HAYa€ MPOIECH 3arOpsiHHS Ta PO3BUTKY MOXKEXK1, CTamil
MOBHOTO PO3BUTKY Ta 3aTyXaHHS TIOKEXKi, 3 YypaxyBaHHSIM OTOYYHOYOTO
cepenoBuIa OYIMHKY Ta CUCTEM, SIKi BIUTMBAIOTh HA PO3BUTOK MOXKEKI

3.35 3araJbHiii cnaJjiax

OpHouacHe ~ 3aliMaHHS  BChOTO  IIOXKEXKHOTO  HAaBaHTWKCHHSI Y
IPOTHUIIOKEKHOMY BIJICIKY

3.36 pe:xuM BYIJ1€BOIHEBOI MOMKEXKi

HominansHuli TeMnepaTypHuil peskuM JIJIsl IPEICTaBIICHHS BIUIMBIB MOXKEXK
BYTJICBOJTHEBUX TIOKEKHUX HABAHTAKEHD

3.37 J0KAJI30BAHA MOMKEKA
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[Toxxexa, 10 OXOIUTIOE TIIBKK OOMEXKEHY IUIONLY MOXKEKHOTO HaBAHTAXKCHHS
y MPOTUIIOKEKHOMY BIJICIKY

3.38 koedinieHT BpaxyBaHHsI NPopi3iB

KoeoimienT, mo xapakTepu3ye yMOBH BEHTWIALII B MPOTHIOKEKHOMY
BIJICIKY 3aJIe’KHO BiJ] TUIOIII IPOPI3iB y CTiHAX BIACIKY, BUCOTHU IIUX MPOPI3IB Ta
3arajbHOI IO TOBEPXOHb OTOPOIXKYBAJIBHUX KOHCTPYKIIIH

3.39 mBHAKICTH BUAiTIeHHS TenJia (MOTYKHICTh TeNJIOBU/IiIeHHS)

Temuora, 110 BU/IIIEHA TPU 3TOPSHHI PEUOBMH Ta MaTepiaiiB 32 OJUHHUIIIO YaCy

3.40 craHaapTHUII TeMIepaTypPHUi peKuM

HominaneHuii TemnepatypHuil pexxuM, mo BusHauenuii B JICTY b B.1.1-4,
JUTSL TIPEJICTABIICHHSI MOJIEINI MOBHICTIO PO3BUHYTOI MOXKEX1 Y MPOTUIIOKEKHOMY
BIJICIKY

3.41 TeMnepaTypHi pe:kumMu

3anexHICTh TEMIIEpaTypu Ta30BOTO CEpPEIOBMINA, SKE OTOYYE IIOBEpPXHI
KOHCTPYKUiH, B yacy. MoxyTb OyTu:

— HOMIHAJIbHI: 3araJIbHONPUNHATI TEMIEPATypHI PEXKUMHU, IO MPU3HAYCHI
s kiacudikamii abo TepeBIpKM BOTHECTIMKOCTI, HAMpPUKIIAJT CTaHIApTHUN
TEMIIEPATypHUN PEXKUM, TEMIEPATYPHUN PEKUM 30BHINIHBOI TMOXKEXKI, PEKUM
BYTJICBOHEBOI MOMXKEXKI;

— mapaMeTPU4Hi: PeKUMHU, SKi BCTAHOBIIOIOTH, TPYHTYIOUHWCH HA MOJENI
MOXKEX1 Ta (DI3UYHUX MapaMeTpax, [0 BU3HAYAIOTh YMOBHU B IPOTHUIIOKEKHOMY
BIJICIKY

3.42 kyToBHii KoepimieHT

KoedimienT nepenaui temna Big moBepxHi A 10 moBepxHi B, BU3HaueHM 5K
BIJIHOIICHHS €HEprii, Ky OTpUMYye€ MOBepxHs B, 10 eHeprii, sKky Audy3HO
BUIIPOMIHIOBAHO 3 TIOBEPXHI A

3.43 koedilieHT TenJoBixAa4i KOHBEKLIEIO

KoHBEKTUBHUI TETIOBUI MOTIK /10 KOHCTPYKIIii, 10 BIAHECEHUH 10 P13HHUIII
MIX CEpPEeIHBOI0 TEMIEPAaTypOI0 ra30BOT0 CEPENOBHINA, SIKE OTOUYE BIAMOBIAHY

MOBEPXHIO OKPEMOi KOHCTPYKIIii, Ta TEMIIEPATYPOIO IIi€] MOBEPXHI
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3.44 koedilieHT TENJI0BOr0 BUNPOMiHIOBAHHS (MOTJIMHAHHS)

XapakTepuCcTUKa 3JaTHOCTI TOBEPXHI JI0 BUIPOMIHIOBaHHS (ITOTJIMHAHHS),
sKa JOPIBHIOE BIJIHOIIEHHIO TEIJIOBOTO TMOTOKY, IO BUIIPOMIHIOETHCA
(TOTTMHAETHCS) 3AAHOI0 TIOBEPXHEI0, IO TETIOBOTO MOTOKY, 110 BUIIPOMIHIOETHCS
(mOTIMHAETHCS ) TOBEPXHEIO a0COIIOTHO YOPHOTO TiJIa

3.45 pe3yabTy104Hii TENJIOBUI NMOTIK

TEIJIOTa, M0 MOTJMHYTa KOHCTPYKIIIEIO, SIKY BITHECEHO 10 OJWHUII TIIOMII
MOBEPXHI Ta OJAMHUII YaCy

3.46 pamHo-B’sI3eBHIl KapKac

Kapkac Moxe knacugikyBaTucsi K B’S3€BUM, AKIIO HWOro OIMIp
TOPU30HTAJIPHUM HABAHTAXKEHHSIM 3a0€3MEeUyEThCS CHUCTEMOIO B’SI3IB, sKa €
JIOCTAaTHBO JKOPCTKOIO, 100 MPUITYCTUTH, 1110 BOHA CIPUUMAE BCl TOPU30HTAIBHI
HABAHTAXKCHHS.

3.47 yacTuHa OyaiBJi

Binokpeminena yactuHa OY[IBJII 3 BIAMOBIIHUMU OMOPAMH Ta TPAHUYHUMU
yMOBaMH.

3.47 ByrJieneBa cTajb

VY upomy craHmapti: Mapku ctaji BianoBigHo 1o JIBH B.2.6-198.

3.49 Borue3axucHuii maTepiaJ

byap-sxkuii Matepian abo0 CHOJMyYEHHS MaTepiaiiB, 3acTOCOBAaHUU 10
KOHCTPYKIIi1 JJTsI TIABUIICHHS 11 BOTHECTIMKOCTI.

3.50 koediieHT MOMEpPeYHOro NMepepizy

Jlnst craneBoi KOHCTPYKUI CHIBBIAHOIIEHHS IUIONII MOBEPXHi, IO 3a3HA€
BIUTUBY, Ta 00’€MYy CTali; JJIs 3aXHUIICHOI KOHCTPYKIII CITIBBIJHOIICHHS TUIONT
BHYTPIIIHBOI MOBEPXHI OOJIMIIFOBAHHS, 10 3a3HA€ BILIUBY, Ta 00’ €MY CTai.

3.51 3HayeHHs Koe(illiEHTY NPSIMOKYTHOI0 MONEPEYHOr0 nepepisy

CriBBIIHOIICHHS IUIOLI MOBEPXHI, 110 3a3Ha€ BIUIMBY, YMOBHOTO OOMEXY-
BaJIbHOTO NIPSIMOKYTHHKA Ta 00’ €My CTaJl.

3.52 KpUTHYHA TeMIIepaTypa cTajJeBOi KOHCTPYKILii
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Temnepatypa, 3a AKOi OYIKYEThCSI PYyMHYBaHHS CTaJIeBOI KOHCTPYKIII Mpu
PIBHOMIPHOMY PO3MOLTI TEMIIEPATYPHU I 3a1aHOTO PIBHS HABAHTAXKCHHS
3.53 po3paxyHkoBa rpaHullsi TEKY40CTi
PiBeHp HampyskeHHs, Ui SIKOTO Jiarpama ‘“‘HampyKeHHs-aedopMartis’” craii

ycldueHa J10 TUIOIIaIKU TeKY4OCTI 32 BU3HAYEHOI TeMIepaTypu

4 ITIO3HAKHN
Y 11poMy cTaHAAPTI BUKOPUCTAHI Taki MMO3HAKH:
Benuki namuncoki nimepu
A - 101 MPOTHUITOKEKHOTO BIACIKY, M2;

Aing ¢~ IPOEKTHE (PO3PAXYHKOBE) 3HAYEHHS HEMPSMOTO BIUIUBY MOMKEXKI, M7

As - TIOINIA MIJJIOTH MIPOTHUIIOKEKHOTO BIJICIKY, M2;

Af - IJIOIIA ITOXKEXKI, M

A, - mjoma TOPU30HTAIBHUX TPOPI3IB Yy MOKPUTTI MPOTUIIOKEKHOTO
BIJICIKY, M

Any - 3arajbHa IUIOIIA TMPOPI3IB Yy OrOPOKYBAJbHUX KOHCTPYKIISX,
Ah,v:Ah"'Av, MZ;

Aj- mioma MOBEpXHI OropoKyBalbHUX KOHCTPYKIH | 0e3 BpaxyBaHHs
nmpopizis, M%;

A - 3arasibHa IJI0111a OTOPOJKYBATBHIUX KOHCTPYKIIIH (CTIHU, CTENS 1 TiJIora,
BPAaxXOBYIOUH IIPOPI3n), M}

A, - 3arajbHa IUIOIA BEPTUKAIBHHUX MPOPI3IB y BCIX CTIHAX, A, = Z A M

i

A, - TIOIIIa «i»-TO BiKHAa, M

A - eneMeHTapHa IUIOIIA [OIEPEIHOrO epepisy 3a TeMmepaTypu 6, M°;

A, - TIO0IIa TOBEPXHI KOHCTPYKITIT HA OJIMHUITIO JOBXKHHH, MZ/M;

An/V - koedili€eHT mepepisy He3aXHIIEHNX CTAIEBHX KOHCTPYKILii, M*/M’,

A, - BIINOBIJHA IJIOIIA BOTHE3aXUCHOTO Marepiady Ha OJUHHIIO JOBXKHHU
KOHCTPYKILT, M*/M;

Ci - xoedilLieHT 3aXUIIEHOCTI 1-1 MOBEPXHI1 OKPEMOi KOHCTPYKIIIi;

D - rnmubuHa MpOTUIIOKEKHOTO BIJICIKY, A1aMETpP MOKEXKI, M;
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Ea- MOAynb MpY>KHOCTI CTami JUisl pO3paxyHKY 3a HOpMaJbHOI TEMIEpPaTypH,

MlIl]a;

Eao- TaHrenc Kyta Haxwiay JIHIMHOI TpPYXHOI JUISHKH JiarpaMu

“HanpykeHHA-IedopMarlii’ cTall 3a MABUIICHUX TeMIepaTyp 6;

Efiq- po3paxyHKOBHI HABaHTAXKyBAJIbHUN €(PEKT y pasi MOKeXi, BUBHAYCHHIH,

BpPaxoBYIOUU e(PEeKTH TeMIEpaTypHUX BUIOBXKEHD Ta Aedopmalliif;

Eq - po3paxyHKoBe 3HAa4YeHHs BiJMOBIAHUX HAaBAHTAXYyBAJTbHUX €(EKTIB BiJ

OCHOBHOI'O CIIOJIYYCHH,

Efig- crame po3paxyHKOBE 3HAYCHHS HABAHTAXYBAJIbHUX €(EKTIB i dYac

MMOYKEXKI,

Efigt- po3paxyHKOBE 3HaUEHHS HAaBaHTAXKYBaJbHUX €(EKTIB Mij] Yac MOXKExI

B MOMEHT 4acy {;

Eqy- BHyTpimHA eHepris rasy, Jx;
Fp rd - pO3paxyHKOBa HECy4a 3/1aTHICTh 00JTIB, KH;
Fptrd - pO3paxyHKOBa Hecy4a 3AaTHICTH OOJTIB Mij BIUIMBOM BOTHIO, KH;

Fyrd - pO3paxyHKOBUH omip Ha 3pi3 00JITa HA TUIOLIMHY 3pi3y, BU3HAYEHUH 3

MPUMYIIEHHSM, 110 IJIONIUHA 3pi3y MPOXOAUTH uepes pizb0y Oonta, kH;

Fyvtrd - pO3paxyHKOBHII omip 001Ta, 3aBaHTAXKEHOTO Ha 3pi3, KH;
Fw,rd- PO3pPaxyHKOBHIA OMip HA OJUHUIIIO JOBXUHHU KyTOBOTO 3BapHOIo 1iBa, KH;

Fwtrd - PO3paxyHKOBHI OMNip HA OAWHUIO JOBXKHHH KYyTOBOI'O 3BapHOIO

IIBa IT1J] BINITMBOM BOTHIO, KH;

BIJICIKY, M;

10

Gy - XapakTepucTUYHE 3HAYEHHS TTOCTIHOTO BIUIUBY;

H - Bigcranb Bi ocepeaka MOXKeEXl 10 CTeNl, BUCOTa MPOTUIIOKEKHOTO
Hy - HmK4a TerioTa 3ropsiHHS, BU3HAYCHA 3 ypaxyBaHHAM Bojoru, MJx/Kr;
Hyo - HM>K4a TemoTa 3ropsiHHs cyxoro marepiany, M /Jx/kr;

Hyi - HK9a TemtoTa 3ropsiHHA 1-ro Marepiany, MJx/kr;

l; - pamiamiiiHmii TeroBHit MOTIK 3 MPOpi3iB, KBT/M’;

|, - pamiamiitHuii TETIOBUIA MOTIK BiJ] TOTYM ', KB1/M;

. o o o . . . 2.
i- pajgialiiHUM TEIUIOBUH MOTIK BiJ ITOJyM s 0 1-1 HOBEpXHI KOJoHU, KBT/M?;
l,i- pamiami €110 OTIK B1JI IO ’g 10 1-1 MoBepXHIi KOJIOHH, KBT/
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L - po3paxyHKOBa JOBKHMHA KOJIOHU HA BiIMOBIAHOMY MOBEPCI, M;

L¢ - TOBXKWHA 30HU TOPIHHSA, M;

L¢ - mOBXMHA TTOJTYM s B3JIOBXK OCI, M;

Ly - ropu3oHTambHA MIPOEKIIis osryM’ s (Big dacamny), m;

L, - ropu3oHTalIbHA JOBXKUHA MOIYyM s, M

L, - BucoTa rmoxym’st (BiJ] BEpXHbOI YACTUHU BIKHA), M

Ly - ocbOBa BiJICTaHb BiJI BIKHA JJO TOYKH, IS IKOT BUKOHYIOTh PO3PAaXyHOK, M

My KUIBKICTb 1-TO TOPIOYOI0 MaTepiaiy, KT,

Mhfitrd- PO3paxyHKOBa HeCyda 3JaTHICTh IOpPH TMO3J0BXKHBOMY 3TMHI B
MOMeHT 4acy t, kH/m;

Msitrd - PO3paxyHKOBa Hecyda 3JaTHICTh IIPH 3THHI B MOMEHT yacy t, kH/m;

M;si grd - PO3pPaxXyHKOBA HECy4a 3/IaTHICTh MEpepPi3y MpHU 3TrUH1 I MOCTIHHOT
TeMIiepaTtypu 6,, gka JOpIBHIOE TMOCTIHHINA Temmeparypi 6, B MOMEHT uacy t 'y
MOTIepPEeYHOMY Tepepisi, SKUi He 3a3Ha€ TEIJIOBOTO BIUIMBY Bij orop, KH/M;

Mgy - 3TMHAIBHMM MOMEHT Y IIIACTUYHOMY INAPHIPI Mpird 3arajabHOIO
nepepizy I MPOEKTYBAaHHS 32 HOPMAJIbHOT TEMIEPATYpH; MPYKHUN 3TUHATHHUIMI
MOMEHT M, g, JUTSI MPOEKTYBAHHS 32 HOPMaIbHOI Temneparypu, KH/m;

Nb fitrd - PO3paXyHKOBa HECyua 3aTHICTh KOHCTPYKIIii, IO MPAIIO€ HA CTUCK,
IIPY MO3/I0B)KHBOMY 3THHI B MOMEHT 4acy t, kH;

Nrg - pO3paxyHKOBa HeCyda 3JaTHICTh monepedHoro nepepisy Npjrg 1A
MIPOEKTYBaHHS 32 HOPMAJIbHOI TemriepaTypu, kKH;

Nfigrd - PO3paxyHKOBa HeCydya 3[aTHICTb KOHCTPYKIi, 110 TMpaLIOE Ha
pO3THT, AJ1s OCTiiHOT Temneparypu 6,, kH;

Nfitr¢ - PO3paxyHKOBa HeCydYa 3/IaTHICTh PO3PAaXyHKOBAa HeCyda 3/IaTHICTh
KOHCTPYKIIi, 110 TpaIlioe Ha PO3TIT, B MOMEHT uacy ! 1jIsi HEpIBHOMIPHOTO
o3IOy TEMIIEPATYPH MO WUpPHHI nepepisy, kKH;

O - xoedilieHT BpaxyBaHHs MPOPI31B IPOTUIIOKEKHOTO BIICIKY, A, \/E 1A, M

Ojim - mpuBeneHn KoeDIMIEHT BpaxyBaHHS MPOPI3IB IS MOKEXKI, SKa
PETYITIOETHCS TOKEKHIM HABAHTAKSHHIM, MJ[K/M*-XB;

Pint - BHYTpIIIHIH THCK, H/m?;

11
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Q - mBUAKICTH (MOTYXKHICTh) TEIJIOBUAUICHHS IiJ] Yac TMOXEXi, TETJIOBUI
oTik, BT;

Q. - KOHBEKTHBHA CKJIa/IOBa TEIJIOBOro MoToky Q, BT;

Qfik - XapakTepucTHYHE (HOPMATHUBHE) MOKES)KHE HABAaHTAXKCHHS, M T/,

Qpki- XapakTepuCTUYHE (HOPMATHBHE) IIOKEKHE HABAHTAXKEHHS 1-TO
matepiany, MJDx/m;

QD* - KOe(]IIleHT TEIUIOBHIUICHHS, SKHU 3aJeXuTh Bifg miamerpy D
JIOKAJTBHOI ITOXKEXKI,

QH* - KOe(IIIEHT TEIUIOBUIIJICHHS, SKUM 3aleXuTh Bl BUCOTH H
IIPOTHUIIOKEKHOTO BIACIKY;

Qk 1 - XapaKTepUCTUYHE 3HAYCHHS TOJIOBHOT'O 3MIHHOTO BILJIUBY;

Qmax - MaKCUMasbHA MBUAKICT (TTOTYXHICTB) TETUIOBHIIEHHS, MBT;

Qin - TEIJIOBUH MOTIK, 110 HAIXOAUTh Yepe3 MPOPI3H 3 Ta30BUM ITOTOKOM, BT;

Qout - TEIUIOBHUH TOTIK, 110 BUXOAUTH Yepe3 MPOPi3u 3 ra30BUM ITOTOKOM, BT;

Qrad - pamiariiitHui TEMJIOBUIA MOTIK KPi3b Mpopi3u, BT;

Quwall - TETUIOBHM TIOTIK, KWW MEPENAEThCS JI0 MOBEPXOHb MPOTHUIIOKEKHOTO
BIJICIKY IIUISIXOM BUITPOMIHIOBaHHSI Ta KOHBEKIIIT, BT;

R - yniBepcanbHa ra3zosa ctana, R =287 JIx/(xr K);

Ry - po3paxyHKOBE 3HAY€HHsI OTMOPY OKPEMOi KOHCTPYKIIi 3a HOPMaJIbHOI
TEeMITepaTypH;

Rfigt- pO3paxyHKOBE 3HAYEHHS OTMIOPY OKPEMOi KOHCTPYKIIIT TiJ] Yac MOXKexi
B MOMEHT 4acy {;

Rfi g.0- 3HaueHHs Ry g u1st yacy t = 0;

RHR: - MakcuMasnpHa MIBUAKICTH TEIUIOBUAICHHS Ha | M

T - remneparypa, °C;

Tamp - TEMIIEpATypa HABKOJIMIIIHBOTO cepefoBuia, °C;

To- mouatkoBa Temrieparypa To = 293 K, remnepatypa noiaym’s B rpopisi, °C;

T¢ - Temmneparypa y NpOTUIOXKEKHOMY BIJICIKY, °C;

Ty - Temmeparypa raszosoro cepenosuma, °C;

Tw - Temneparypa noiym’s y BikHi, °C;

12
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Ty - Temnieparypa ¢bponty noaym’s, °C;

T, - Temmeparypa moxym’st B30BX 1oro oci, °C;

T,1 - TeMIiepaTypa mosym’st Ha piBH1 HU3Yy Oanku, °C;

T,, - Temneparypa noiaym’st Ha piBHi Bepxy Oanku, °C;

V  00'eM KOHCTPYKIi Ha OUHUIIO TOBXKHUHH, M /M;

Vi - po3paxyHKOBa Hecyda 3[aTHICTb Ha [It0 MOIMEPEYHOi CHJIM B MOMEHT
yacy t, kH;

VRd- PpO3paxyHKOBa Hecyda 3JaTHICTh 3arajlbHOTO IIepepidy Ha dito
MOTIEPEYHOT CHIIU JJIsl MPOEKTYBAaHHS 3a HOPMaJIbHOI Temneparypu, kH;

W - mmmpuHa cTiHg 3 oHEM a00 nekinbkoma BikHamu (W; ta W,), M;

W, - mpuHa cTiHu 1 IPOTUIIOKEKHOTO BIJICIKY, SIKa MA€ HAMOLIBITY TUIONLY
BIKOH, M;

W, - mmpuHa CTIHM NPOTHUIOKEKHOTO BIACIKY, MEPIEHIUKYISPHOL 10 CTIHU 1, M;

W, - ropusoHTangpHa NpoeKilis HaBicy a00 OaJNKOHY, M;

W, - mmpuHa 30HU TOpPIHHS, M;

Xk - XapakTepucTU4YHE 3HA4YeHHs MinHocTi abo  nedopMaTUBHOCTI
(3me6inbIoro fy ado Ey) mist po3paxyHKy 3a HOpMalIbHOI TEMIIEPATyPH;

Mani ramuncoki timepu

a, - Koe(lIEHT TETUIOBOTO TOTJIMHAHHS TIOJIYyM 51

b - TemronoriMHalbHA ~ 37aTHICTH  OTOPODKYBAJIBHUX  KOHCTPYKITH

b=./(pcA), Thk/Im*-c2K;

b) - TeronornMHANBHA 3MATHICTB 1-TO APy OrOPOKYBaTBHOI KOHCTPYKIII,
Tox/M2-cM2K;

b; - TemmonornaMHanbHa 3MATHICTH j-I  OTOPOKYBANBHOI KOHCTpPYKII,
I[)I(/MZ-CIIZ-K;

C - nmuToMa (MacoBa) TEIIOEMHICTh, [[x/kr-K;

C, - TUTOMA TEIJI0EMHICTD cTanl, Jx/kr-K;

Cp - TUTOMA TETIOEMHICTh BOTHE3aXUCHOTO MaTepiaiy, JLx/kr-K;

Oeq - TeoMeTpHUHHMII TapamMeTp 30BHIIIHBOI KOHCTpYyKHii (miameTp abo
JIOBXKHMHA CTOPOHU), M;

ds - ToBIIMHA TOTYM S, M;
b

13
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d; - po3mip monepevyHoro nepepisy i-i moBepxHi KOHCTPYKIIIi, M;

d, - TOBIIMHA BOrHE3aXUCHOTO MaTepialy, M;

fo,0 - TpaHMILI TPOOPIIIMHOCTI IS cTaji 3a migBHIIeHOI Temueparypu 6,, MIla;

fy, - rpanmig Texydocrti 3a remneparypu 20 °C, Mlla;

fy.0 - po3paxyHKOBa TpaHMIII TEKydOCTi JUIi CTali 3a IiJBHIIEHOI TeMIie-
patypu 6,, MIla;

fy;- HOMiHampHA TpaHMI Tekydocti f, mis exemenTapHoi mimomi A, 10
MPUIAMAETBCS 31 3HAKOM TUTIOC IS CTUCHYTOI YAaCTHHH TeEpepidy BiIIHOCHO
IUTACTUYHOI HEWTpajbHOI OCl Ta 31 3HAKOM MIHYC Ul PO3TATHYTOI YacTHHU
nepepizy, Mlla;

fie - TpaHWMYHA MIIHICTH 3a MiJBUIICHOI TEMIIEPATYpH, IO BPAXOBYETHCS
npu nedopmaniiinomy 3minHeHHi, MIla;

g - IPUCKOPEHHS BUIBHOTO MAiHHS, M/C’;

heq - mpHBeneHe 3a IUIOIIEIO 3HAUCHHS BHCOTH BIKOH Y BCIX CTiHax,

(hy = (AR A, M
.

h; - Bucora i-ro BikHa, M;

h, - BenMuuHA TEPEBMINECHHS BEPIIMHOI IOJYM’sl PIBHS HHKHBOTO Kparo
OaJIKH, M;

h - TENaoBHiA MOTIK HA OJMHUINO IUIOMI MOBEpXHi (IIiTBHICTH TEMIOBOrO
notoky), Br/m’;

et - Pe3yJIbTYIOUHI TEIUIOBUH MOTIK HA OJMHMITIO TUIOII TOBEPXHI, B1/m?;

hnet,c - PE3yNbTYIOUYUH TEIUIOBUHM IIOTIK KOHBEKIIIEID Ha OJWHUINIO ILIOIII
MOBEPXHI, BT/MZ;

Mnety - PE3YNBTYIOUM TEIUIOBMH TOTIK BHIPOMIHIOBAaHHAM Ha OJMHHUIIIO
TJIOIIII TIOBEPXHI, BT/MZ;

ot - 3araIbHUM TEIUIOBHI MOTIK HA OJMHHUINO TUIOII MOBEPXHI, BT/MZ;

hi - TEIUTOBHIA MOTIK HA OJMHMIIIO IO TTOBEPXHI BHACIINOK i-T moxesxi, Br/m?;

[ - TIOKa3HUK MOPSIIKOBOTO HOMEPY MOBEPXHI KOHCTPYKIII;

k- KopuryBagbHHIE KOSOIIIEHT;

Ky - mepeBigHuI Koedili€eHT;

14
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K. - KopuryBanbHHUN KOE(DIi€HT;

Ky - KoedimieHT 3HMKEHHS, 0 BU3HAYCHUH JJIS BiIOBIIHOT TeMITepaTypH 00JITa;

Kgg- xoedimieHT 3HVDKEHHS IUIsl TAaHTCHCY KyTa Haxwily JHIHHOT Mpy»KHOI
TUTSTHKY 17151 TeMIIepaTypH cTaji 6, 0 I0CSITaeThCs B MOMEHT Yacy t;

Kg gcom - KOSOIIIEHT 3HUKCHHS [T TAHTCHCY KyTa HaXWITy JIIHIHHOT TPY»KHOT
JUISTHKY TSI MAKCUMAJIbHOI TeMIIepaTypu y CTUCHYTIN 30H1 6, com, 11O JOCATAETHCS
B MOMEHT 4acy t;

Ksp - mompaBkoBuit KoedimieHT it eheKTy 3aTiHeHHS,

K¢ - BiTHOCHE 3HAYCHHS MIITHOCTI a00 J1e()OPMATHBHOCTI CTaJIi 3a IiABHUIICHOT
Temneparypu 6,

kg - xoedimieHT 3HMKEHHs MiHOCTI ab0 nedopmatuBHOCTI (Xig /X), 110
3aJIEKUTH BIJ TEMIEPATYpH MaTepialy;

Ky - KoehillieHT 3HMKEHHS MILHOCTI 3BapHHUX IIIBIB;

Ky, o - KOe(illieHT 3HIKEHHS JUI MEXi TeKyJOCTi CTali 3a TeMneparypu 6, 1o
JOCSITAE€THCSI B MOMEHT 4acy {t;

Ky gcom - KOCQILIEHT 3HMKEHHS Ul MEXI TEKy4dOoCTi CTalli 32 MaKCUMAJIbHOI
TEeMIIepaTypy y CTUCHYTIN 30H1 6,, 110 JOCATAETHCSA B MOMEHT 4acy t;

Ky,g: - KOe]iLlieHT 3HIDKEHHS MEXi TeKy4OCTi cTali 3a Temieparypu 6,

Ky gmax- KOEQILIEHT 3HMXKEHHS TIPAHULI TEKy4OCTi CTali 3a MaKCHMAaJbHOI
TEMIIEpaTypu y CTUCHYTIN 30H1 6, 4y, 1110 TOCATAETHCS B MOMEHT 4acy t;

Ky, oweb - KOC(ILI€HT 3HIKEHHS MEXK1 TEKy4OCTi CTalli 32 TEMIIEPATYPH Blyen;

ky - xoedimieHT B3aemopii;

K, - xoeoilieHT B3a€EMO/III;

K.t - KoedilieHT B3aeMO/III;

| - nomxwuHa 3a Temneparypu 20 °C; BifcTaHb BijJ IPOPi3y, BUMIpsSHA B30BK
OC1 MOIYM 51, M;

I - HOBXMHA 30HM IO3J0BKHBOIO 3TUHY KOJOHH IS PO3PaxyHKy Ha
BOTHECTIHKICTD, M;

m - Maca, Kr, Koe(IilieHT MOBHOTH 3rOpsIHHSA, KIJIBKICTh ITPOPI31B HA CTOPOHI M;
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11 - IBUAKICTh 3MIHEHHSI MacH, BUTpaTa MOTOKY, Kr/C;

Milin - TIBUJAKICTh 3MIHEHHsSI Macu (BUTpaTa) MOTOKY rasy, [0 BXOJIUTh Kpi3b
popisu, Kr/c;

Filoyt - WIBUIKICTH 3MIHEHHSI MacH (BUTpaTa) MOTOKY rasy, 10 BUXOJIUTh Kpi3b
popisu, Kr/c;

Fil§ - MAcOBa IIBU/IKICTh BUTOPSHHS IMOKEKHOTO HAaBAaHTAXKCHHS, KI/C;

N - KUIBKICTh MPOPI3iB Ha CTOPOHI N

Jf - TUTOME TIOKEKHE HABAHTAXKEHHS, 10 BIAHOCUTHCS 0 OJMHMII TUIOINII
migoru Ag, MI[)K/MZ;

Qg - PO3pPAXyHKOBE MUTOME IMOXKEKHE HABAHTA)KCHHSA, IO BIAHOCUTHCS 0
IUTOMII MmijjIoru Ay, M,Z[)K/MZ;

Jfk - XapaKTEpUCTHUYHE MTUTOME MOXKEKHE HAaBAaHTAKEHHS, IO BITHOCUTHCS 10
IUIOMII MijjIoru Ay, M,Z[)K/MZ;

i - MUTOME IOXKEXKHE HABAaHTA)KEHHS, 110 BITHOCUTHCA /O IUIOLI MMOBEPXHI
A, MI[)K/MZ;

Qg - PO3PaxXyHKOBE MUTOME IMOKEKHE HABAHTA)XKEHHSA, L0 BIAHOCUTHCS 10
TUJIOIII MOBEPXHI Ay, MI[>1</M2;

Otk - XapaKTEpUCTHUYHE MUTOME MOXKEKHE HAaBaHTAKEHHS, 1110 BITHOCUTHCS 10
o Ay, M,Z[)K/MZ;

I'- TOPU30OHTAJIbHA BIJICTaHb Bl BEPTUKAIBHOI OC1 MOKEXK1 /10 TOUYKH Ha CTeN,
JUISL IKOT OOYHCITIOETHCS TEIIOBUI MOTIK, M;

S- BIZICTaHb BiJ] OC1 KOJIOHH JI0 OCi CTIHU MPOTHUIIOKEKHOTO BIICIKY, M;

Si - TOBUIMHA 1-T0 IIApy, M;

Slim - TPaHWYHA TOBIIIUHA, M;

t - yac, TpuBaNICTh BOTHEBOTO BILIUBY, °C;

teq - EKBIBaJIEHTHA TPUBAJIICTh BOTHEBOT'O BILIUBY, XB;

trig - 4ac, SKuM BIAMOBIJAE PO3PAXYHKOBIN MEX1 BOTHECTIMKOCTI, XB;

tfi requ- 9ac, SIKMH BIANIOB1IA€ HOPMATUBHIN MEK1 BOTHECTIMKOCTI, XB;

tjim - Yac HACTaHHS MaKCHUMAaJIbHOI TEMIIEpaTypH ra30BOTO CEPEIOBHUIIA IS

ITOXKCXK, K1 PEryJIrO0THCA IMOKCIKHUM HABAHTAXKCHHAM, XB.
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tmax - UaC HACTaHHA MaKCUMAaJIbHOI TEMIIEpAaTypH, XB.

t, - 4ac, HeOOXIHMI IS JOCATHECHHS IIBUAKOCTI TeroBuaiieHHs 1 MBT, xB.

U - MBHUAKICT BITPY, M/C, BMICT BOJIOTH;

W; - IIMpUHA «i»-TO Mpopi3y (BIKHA), M;

W;- CyMapHa IIMpHWHA BIKOH B Yycix cTiHaXx (W&=2w;), M; KoeQilieHT
BEHTHWJIALI, IIIO BIANOBIAAE Ay,

Wi - IIMPUHA TIOJIYM s, KOSPIIIEHT BEHTUIISIIT, M;

y - KoediIlieHT mapaMeTpy,

Z - BUCOTA, M,

Zp - yMOBHUHM NIOYATOK BIJIIKY BUCOTH Z;

Zi - BICTaHb BIJl IJIACTUYHOI HEUTpaNbHOI OCl JO LEHTPY €JIEeMEHTAPHOI
Iony A;, M;

Z' - BepTUKaJIbHE TIOJIO’KEHHSI YMOBHOTO BOTHUIIA MOKEXK1, M.

Benuxi epeyvki nimepu

At - IpOMIXKOK Yacy, c;

Al - TemnoBe BUAOBXKEHHS, M;

A@y;- mnpupicT (IABULICHHS) TeMIEpaTypd TIa30BOIO CEPElOBHUILNA 32
poMixok yacy At, K;

@ - KyTOBUW KOEPILIEHT;

@ - pe3yNbTYIOUMHA KyTOBUH KOEQILIEHT OKPEeMOi KOHCTPYKINI IS
paaiaiiiHoro Temioo0OMiHY BiJl TPOPI3iB;

@y - KyTOBUH KOE(ILIEHT 1-1 TOBEPXHI KOHCTPYKIIi AJIs 3aJaHOTO ITPOpi3y;

@, - pe3ynbTyIOUMil KyTOBUI KOe(ill€EHT KOHCTPYKIII JUIsl pajaialifHOro
TEII000MIHY BiJ] TIOJTYM 41,

@, ;- KyTOBUI KOE(DILIEHT -1 MOBEPXHI KOHCTPYKIIT /U1 3a1aHOTO TOIyM 5,

D, - PE3YNbTYIOUMM KyTOBUM KOE(IUIEHT KOJOHM IS PpajialiifHOro
TEMJI000MIHY BiJ] TIOJyM sl 10 CTOPOHH M;

D, - pe3yNbTYIOUUH KyTOBHM KOE(DIIIEHT KOJOHM [UIs paialifiHOTOo
TEIMJI000MIHY BiJ HOJTYyM sl 10 CTOPOHH N;

I" - KoediIieHT Yacy, 10 3aJIekKUTh Bl Koe(hilieHTy BpaxyBaHHs mpopi3iB O
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Ta TEIUIONOTJIMHAIBHOIT 3IaTHOCTI D;

@'lim- Koe(ilieHT yacy, 10 3aJeKUTh BiJl KOe(ili€HTY BpaxyBaHHS MpPOPi3iB
Ojim Ta TEILIONOIIMHAILHOI 31aTHOCTI D;

©® - temneparypa, °C;

O ¢ - pO3paxXyHKOBE 3HAUCHHSI KPUTHYHOI TeMIiepaTypu matepiaiy, °C;

Oy - po3paxyHKOBE 3HAYCHHS TeMIeparypu matepiany, °C;

Oy - TemIepaTypa ra3oBOro CEpelOBHILNA y NPOTHUIIOKEKHOMY BIICIKY a0bo
011151 KoHCTpyKIi, °C;

On - TeMIeparypa noBepxHi KOHCTpyKii, °C;

Onmax - MAKCUMalIbHa TeMreparypa, °C;

O - eexTHBHA TeMIIepaTypa BUMIPOMIHIOBAHHS BOTHUINA MOXkexi, °C;

Q - paspaxyukosuii napamerp, 2 = (Arra)/(Ay-A)Y%;

Vi - Koe(iIleHT 3aXMIIEHOCT] MOXKEKHOTO HAaBAaHTAXKCHHS.

Mani epeyvki nimepu

0. - KOe(IIIEHT TEIIOBIAAa4l KOHBEKIIIEIO, BT/MZ-K;

O - BITHOIIICHHS TIJIOIIII TOPU30HTAILHHUX MTPOPI3iB IO IO MiAJIOTH;

O, - BITHOIIICHHS TIJIOII BEPTUKAIBHUX IMPOPI31B 0 IUIOIII I1JIOTH;

P - KoeiIlieHT eKBIBAJIEHTHOTO PIBHOMIPHOTO MOMEHTY;

Y2 - KoeiIieHT HaaIHOCTI SISl HOpMaJIbHOI TeMIIepaTypu;

i - KOe(IEHT HaAIMHOCTI AJ1 BIAMNOBIAHOI BJIACTUBOCTI MaTepiany Mif
yac MOXKeEXI,

Oni - KOeOIIIEHT, M0 BPaxOBYE HASABHICTh 1-TO CHEIIAJLHOIO TMPOTHU-
MTO’KEKHOTO 3aX0.Y;

Oq1 - KOEQILIEHT, M0 BPaxOBYy€ PHU3MK BUHHKHEHHS IOXKEXI 3aJIEKHO Bif
PO3MIpiB MPOTUIOKEAKHOTO BIJACIKY;

Oq2 - KOE(QILIEHT, 10 BPaxOBY€ PHU3MK BUHHMKHEHHS IOXKEXI 3aJIEKHO BI
MPU3HAYCHHS TPUMIIIICHHS,

&m- KOE(IIIEHT TETJIOBOIO BUIIPOMIHIOBaHHS TOBEPXHI KOHCTPYKIIIi;

& - KoeQlLI€HT TeTJIOBOTO BUITPOMIHIOBAHHS MOJIYM s, KOSPIIIEHT
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TEIUIOBOTO BUIIPOMIHIOBAHHS MTPOPI3Y;

& - KOG(QIIIEHT TEMIOBOI0 BUIPOMIHIOBAHHS MOJIYMSI;

&m- 3arajlbHuii KOe(QIII€HT TEIMJIOBOrO0 BUIIPOMIHIOBAHHS TOJIYyM’s Ha
CTOpPOHI M;

&n - 3arajibHUil  KOE(QIII€EHT TEIMJIOBOrO BUIIPOMIHIOBAHHS TOJIYyM’s Ha
CTOpPOHI N;

& - kKoedilleHT 3HMKEHHSA JUISI HECTIPUSITIUBOTO MOCTIHHOTO HaBaHTaxeHHs G;

#si - KOEIIIEHT 3MEHILICHHS;

Wit - PIBEHb HABAHTAXKEHHS VISl pO3PaXyHKY Ha BOTHECTIHKICTD,

A - KoedILi€HT TEIJIONPOBIHOCTI, TEIIONPOBIIHICTH MaTepiany, Br/m-K;

A; - TOBILIUHA MOJyM s JJIs1 i-TO TIPOPi3y, M;

A, = TETJIONPOBIIHICTE BOTHE3AXUCHOTO MaTepiany, Br/M-K;

At - pO3paxyHKOBa TEIUIOMPOBIIHICTh BOTHE3aXUCHOTO MaTepiany, Bt/m-K;

Mo~ CTYyIIiHb BUKOPUCTAaHHS B MOMEHT Yacy t = O;

p - TyCTHHA, KI/M’,

Py - TYCTHHA BHYTPIIIHBOIO ra30BOT0 CEPEAOBHILA, KI/M°;

Da - TYCTHHA CTaI, KI/M;

[ - TYCTHHA BOTHE3aXMCHOTO MarTepiaiy, Kr/M;

o - crama Credana bonsimana, o = 5,67-10° Br/(m*K*);

T - TPUBAJICTH BIILHOTO PO3BUTKY Mokexk1 (mpuitasito 1200 c);

Y- KOCQIMIEHT 3HWKEHHS JUIi BTpaTH CTIMKOCTI BiJ 3THHAHHSA IS
pPO3paxyHKy Ha BOTHECTIMKICTh,

XiTfi- KOEOIIEHT 3HIDKCHHS U1 BTpPATH CTIMKOCTI BiJ KPYYEHHS IS
pPO3paxyHKy Ha BOTHECTIMKICTh,

Jminfi -~ MIHIMaJbHE 3HAYCHHSA Xy i TA Y fi;

J2fi - KOCOIIEHT 3HUKEHHS JIJIs1 BTPATH CTIMKOCTI BiJl 3TMHAHHS BiIHOCHO OCI
Z TI1 9ac MOXKEXKI,

Jyfi - KOEQIIIEHT 3HWKEHHS I BTPAaTH CTIMKOCTI B1J] 3THHAHHA BITHOCHO OCI

Y i1 4ac MOXKexKI.
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5 11 HA KOHCTPYKUII 1] YAC MOXEXI

5.1 3araJjbHi M0J10KeHHS PO3PAaXyHKY BOTHECTIMKOCTI KOHCTPYKUIii

5.1.1 Po3paxyHOK BOTHECTIMKOCTI OyIIBEJIbHUX KOHCTPYKIIH (OKpemoi
KOHCTPYKIIIi, YaCTUHU KOHCTPYKTUBHOI CUCTEMH a00 KOHCTPYKTUBHOI CHCTEMHU B
[[IJIOMY) Ma€ BpaXxOBYBaTH TaKl €TaIlu:

— BHOIp MPOEKTHUX CIICHAPIiB IMOXKEXKI;

— BU3HAYCHHSI BIATIOBITHUX TEMIEPATYPHUX PEKUMIB TIOKEKI;

— PO3paxyHOK IIBUILICHHS TEMIEPaTypH B OyA1BEIbHUX KOHCTPYKIIISIX;

— PO3paxyHOK MeEXaHIYHOi poOOTHM OydiBEIbHUX KOHCTPYKIIM B ymoOBax
MOXKEXKI.

5.1.2 Po3paxyHOK BOTHECTIMKOCTI OyAiBEIbHUX KOHCTPYKIH BKIIOUYAE
MPUKIIAIaHHs BIUIMBIB JIJI1 TEIUIOBOTO aHaNI3y Ta BIUIMBIB JJII MEXaHIYHOTO
aHayizy.

5.1.3 HapanTakeHHs 1 BIUIMBH Ha OyAiBJIl Ta CIOPYAM BHACIIIOK TOXKEXKI
KJIaCU(IKYIOTh K BUMAJAKOBI (aBapiiiHi).

5.2 IIpoekTHi cueHapii moxe:xi

5.2.1 Jlns BuU3HAuUEHHs aBapiiHOI MPOEKTHOI CHUTyallii Ha OCHOBI OIlIHKHU
MOKEKHOTO PU3UKY MAIOTh OyTH BU3HA4YEH1 BI/IMOBI/IHI MPOEKTHI CIIEHAPIT MOMKEXI
Ta TEMIIEPaTyPH1 PEKUMH, IO MOB’A3aH1 3 HUMHU.

5.2.2 JIng KOHCTPYKII 3 OCOOJMBHUM PHU3UKOM BHHHUKHEHHS TTOXEXI, SK
HACIZIOK 1HIIMX aBapiiHUX BIUIMBIB, PHU3UK HEOOXITHO PO3TISIATH TIPH
BU3HAUYCHHI 3arajibHO1 KOHIIEMI[li O€3MeKH.

5.3 TemnepatypHuii pe:kum

5.3.1 Jlng KOXHOTO TPOEKTHOTO CIICHApII0 TMOXKEXKI HEOOXITHO OI[IHUTH
TEMIIEPATyPHUN PEXUM MOKEXK1 Yy IPOTUIIOKEKHOMY BIJICIKY.

5.3.2 TemneparypHuil peXuM TOXEXKI Ma€ CTOCYBATHUCS TUIBKHA OJHOTO
IPOTUIOXKEKHOTO BIACIKY OyAMHKY, SKIIO IHIIE HE BKA3aHO Yy IMPOEKTHOMY

CIIEHapIi MOXKEeXKI.
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5.3.3 KoHcrpykrnii, mis SKMX BCTAHOBJICHI BHUMOTH IIOJO iX HOPMATHUBHOI
BOTHECTIMKOCTI, MOJKHA PO3IJIAJATH 3a CTAHAAPTHUM TEMIIEPATypHUM PEKHMOM,
SKIIO B HOPMAaTUBHUX JIOKYMEHTaX HE BKa3aHO IHIIIE.

5.4 TenniorexHiYHMI PO3PAXyHOK

5.4.1 JIna TerIOTEXHIYHOTO PO3PaXyHKY OKpeMOi KOHCTPYKIli BpaxOBYIOTh
pO3TalllyBaHHS MMPOCKTHOI MOXKEXK1 BIAHOCHO i€ KOHCTPYKIIIi.

5.4.2 ]Ins1 30BHINIHIX KOHCTPYKIIA HEOOX1THO BPaXOBYBaTH BOTHEBHUIl BILTUB
Kpi3b Mpopi3u y dacajii Ta 1axy.

5.4.3 JInst 30BHINIHIX OTOPOJKYBAJIBHUX CTIH BPaXOBYIOTh BOTHEBHUI BILTUB
3cepeuHu (3 BIAMOBIAHOTO MPOTUIIOKEKHOTO BICIKY) 1, SIK aJIbTE€PHATUBY, 330BHI
(3 THIIIOTO MPOTHUIOKEKHOTO BIJCIKY), SIKIIO 1€ HEOOX1IHO.

5.4.4 3anexxHo BiJ BUOOpPY TEMIEPATYPHOTO PEXUMY CJIiJI BUKOPUCTOBYBATH
TaKi MIXO/IH:

— JUIsl HOMIHQJIBHOTO TEMIIEPATYPHOTO PEXUMY TEIUIOTEXHIYHUNA pO3paxyHOK
KOHCTPYKIIHA BUKOHYIOTH JIJIsl BU3HAUEHOTO TIPOMIXKKY Yacy, HE BpaxoByI04H (azy
3aryxaHHs. [{eit mpomixkok dacy abo BIAMOBIIa€ HOPMOBaHIN MEX1 BOTHECTIHKOCTI
KOHCTPYKIi, HaBeIeHIM B HOPMATHBHUX JOKYMEHTax, abo Moxe OyTH
po3paxoBaHo 3a gomaTkoM E. Ilocun Ha pomatku MaroTh OyTH ITOCTITOBHI,
CIIOYATKy Ha AOJIaTOK A

— JUI1 MOJEJl PeanbHOi MOXKEX1 TEIJIOTEXHIYHUN PO3PaxXyHOK KOHCTPYKLIM
BUKOHYETKCS JUIsl IOBHOI TPUBAJIOCTI MOXKEXK1, BpaxoBYIOUH a3y 3aTyXaHHs.

5.5 CraruyHuii po3paxyHoK

5.5.1 CratuuHuii po3paxyHOK BHUKOHYIOTH [JIsl Takoi >X TPUBAJIOCTI, IIO
BUKOPHCTaHA JJI TEIUIOTEXHIYHOTO PO3PAXYHKY.

5.5.2 [lepeBipKy BOrHECTIMKOCTI BUKOHYIOTh B IHTEpBaJIl Yacy:

tfi.d > Lhi requ (1)
ab0 B 1IHTEpBaJIi MIITHOCTI:
Rfiat= Efigt (2)
a0o0 B IHTEpBaJ TEMIEPaTypH:
O4< O g 3
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ne s ¢ — po3paxyHKOBE 3HAYCHHS MEK1I BOTHECTIHKOCTI, XB;

tfi rqqu — HOPMOBaHA M€Ka BOTHECTIMKOCTI, XB;

Rfigt — pO3paxyHKOBE 3HAYEHHS HECYYOi 3/IaTHOCTI OKPEMOi KOHCTPYKIIIT
1] 9ac MOokKeXi B MOMEHT 4acy {, kH;

Efigt — po3paxyHKOBEe 3HA4YCHHS HABAHTAXXKYBAJIbHOTO €QEeKTy IiJ dYac
MoXkexki B MOMEHT 4acy t, kH;

®4 — po3paxyHKOBE 3HAUEHHS TeMrepaTypu Marepiainy, °C;

O¢r g — PO3PAXYHKOBE 3HAUYCHHS KPUTUYHOI TeMIeparypu matepiainy, °C.

5.6 TermioBi BILIMBH AJISl TENJIOTEXHIYHOT0 PO3PAXYHKY

5.6.1 3araJibHi 110J102KEeHHA

5.6.1.1 TemoBi BIUIMBH 3a/Ial0Th BEJIUYMHOIO PE3YIHTYIOUOTO TEIIOBOTO
TIOTOKY et (Bt/M°) Ha MOBEPXH1 KOHCTPYKIIIi.

5.6.1.2 Ha o0O0irpiBHHX MOBEPXHSIX I TETUIOBUW IOTIK hnet BU3HAUCHUIA,
BPAXOBYIOUH KOHBEKTHBHY /et (BT/M®) Ta pamiamiiiey /et (Br/M®) iioro
CKJIAJIOBI:

Pnet = Mnetc + Pinetyr (4)
5.6.1.3 KoHBEKTMBHY CKJaJIOBy TEIJIOBOTO IIOTOKY BH3HAYalOTh 3a

dbopmyiioro:

hnet,c = ac'(@g_ @m)’ (5)

0. — Koe(iIieHT TeraoBiAaa4l KOHBEKIIieto, BT/ (m° K);

Oy — Temimeparypa ra3oBOro CEpeloBHINA OULII KOHCTPYKLIi, IO 3a3Hae€
BOTHEBOTO BIUIUBY, °C;

On — Temneparypa noBepxHi KoHCTpykKiii, °C.

5.6.1.4 3naueHHs koe(ilieHTy TEIUIOBIAAAYl ¢  JJI1 HOMIHAJIBHUX
TEMIIEpaTypPHUX PEKUMIB HABEJCHO B 3.2.

5.6.1.5 Ha HeoOirpiBaHii TOBEpPXHI OrOPOHKYBAILHUX KOHCTPYKIIIH
pe3ybTYIOUMi TEIIOBUH MOTIK /ey BU3HAYAIOTH 3& 3TiAHO 3 (opmynono (4),
npuitasBim B Gopmyii (2.5) a=4 Br/(mM* K). 3Hadenns koedimieHTy TeroBiaadi

) 2 . .
0. npuiimatote 9 Bt/(M” K), y pa3si, ko1 BOHO MICTUTh (BpaxoBye) edexTu
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paniauiiHoro TerooOMiny. [Ipu mpomy mpu BuszHaueHHI 3a (opmynoro (2.4)

pe3yAbTYIOUOTO  TEIJIOBOTO  TOTOKY /iy HA  HEOOIrpiBHIH  MOBepXHi
OTOPOJIKYBAIBHUX KOHCTPYKLIiH, HEOOXiTHO MPUIAMATH /e, = 0.

5.6.1.6 Pagiariiiny cKiIag0By pe3yJIbTYIOUOTO TEIJIOBOTO MOTOKY BU3HAYAIOTh

3a GOpMYJIOIO:

et =@-em-es-0[(0+273)" — (O, +273)], (6)
ne: @ — KyToBui KoedilieHT, 0O/ BUMIPY;

&m — KOCQIIIEHT TEIJIOBOTO BUIIPOMIHIOBAHHS MOBEPXHI KOHCTPYKIIi, O
BUMIDY;

&f — KOE(IIEHT TEMIOBOIO BUIIPOMIHIOBaHHS TIOJIyM’sl, O] BUMIPY;

o — crana Credana Bonsimana (5,67-10° Br/(M®K*)) , ox Bumipy;

O, — edeKTUBHA TeMIIEpaTypa BUIIPOMIHIOBAaHHSI BOTHEBOTO cepeaoBuia, °C;

On — TemMneparypa noBepxHi KoHCTpykilii, °C.

[Ipu pospaxyHkax 3a (6) BHUKOPUCTOBYIOTh TaKl 3HAa4Y€HHS KOEQIIlIEHTY
TEIUIOBOTO BUIIPOMIHIOBAHHS:

— em= 0,3 — 114 He3aXUIIICHUX TTOBEPXOHb ATFOMIHIEBUX KOHCTPYKIIIi;

— &m = 0,4 — nus HE3axXUIEHUX TOBEPXOHb METAJIEBUX KOHCTPYKIIN 3
HEPKaBIIOYO]1 CTalIl;

— &n = 0,7 — nna He3axwimieHUX OETOHMX TIOBEPXOHBb, HE3AXUIICHUX
MOBEPXOHb METAJIEBUX KOHCTPYKIIA 3 BYyIJeneBoi crail Ta mnodapOooBaHUX
MOBEPXOHB ATIOMIHIEBUX KOHCTPYKITIH;

— &em = 0,8, — mnsg HE3axWIEHUX TOBEPXOHb ACPEB’STHUX KOHCTPYKIIIH,
TIICOKAPTOHHUX IUIAT Ta THIIMX MaTepialliB, SKIIO BIICYTHE OOTPYHTYBAaHHS 100
1HIIOTO 3HaYEHHS KOEe(IIIEHTY TEIJIOBOIO BUITPOMIHIOBAHHS.

KoeditieHT TEnmaoBOro BUIIPOMIHIOBAHHS TMOJAyM’sl TpuiiMaeTbes &—=1,0,
SKIIO BIJICYTHE OOIPYHTYBAHHS L1010 THIIOTO 3HAYEHHSI [IbOTO KOE(IIIEHTY.

5.6.1.7 KyroBuii koedirieHT, sk mpaBwio, npuitmaetecss @ = 1,0. Menme
3HAYEHHS MOXe OYyTH B34TO, 11100 BpaxyBaTH PO3TAIllyBaHHS KOHCTPYKIi Ta €peKT

TiHl. MeToa po3paxyHKy koediieHTy @ HaBelleHO B 1oJaTKy XK.
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5.6.1.8 V pa3si, konu KOHCTPYKLIi 3a3HAI0Th BOTHEBOMY BIUIUBY 3 YCiX CTOPIH,
TEeMIIepaTypa BUIPOMIHIOBaHHS ), MOXe OyTH TpEeICTaBlieHA TEMIIEPaTypOIO
ra30BOro cepenoBrIa Gy HABKOJIO KOHCTPYKIIII.
5.6.1.9 Temmeparypy mnoBepxHi ), BU3HAYAETHCA 3a TEIJIOTCXHIYHUM
PO3paxyHKOM KOHCTPYKIIi.
5.6.1.10 Temmneparypa razosoro cepenouma &y Moxe npuiimarucs ado 3
HOMIHAJIbHUX TEMIIEPaTypHUX pPEXHMIB, ab0 3a pe3yibTaTaMH pO3PAXYHKIB,
MIPOBEJICHUX 13 3aCTOCYBAHHSIM MOJIEJIEH peanbHOT OXKEXKI.
5.6.2 HomiHa/1bHi TeMIepaTypHi peKMMHU
J10 HOMIHQJIBHUX TEMIIEPATypHUX PEKUMIB MOXKEXK1 BIAHOCITH CTaHAAPTHUN
TEMIEPATYpPHUH PEXKUM, TEMIEPATypHUN PpEXUM 30BHIIIHBOI MOXKEXKl Ta
TEMIEPATYPHUN PEKUM BYTIICBOHEBOT MTOXKEKI.
5.6.2.1 CtangapTHUH TeMIIEPATYPHUA PeKUM
5.6.2.1.1 CrannapTHuii TeMnepaTypHuil pe>KiuM BU3HAYAIOTh 32 OPMYIIOLO:
0y = 20+345 Ig(8t + 1), (7)
Oy — Temneparypa razoBoro CepeaoBHINa y IPOTUIIOKEKHOMY BIICIKY, °C;
{ — gac, xB.
5.6.2.1.2 JIns 1mporo TeMIEpaTypHOTO PEXKUMY KOe(]IIiEHT TeruioBiaaayi
KOHBEKIII€I0 CTAHOBUTH 0lc = 25 BT/(M2 K).
5.6.2.2 TemnepaTypHuii pe:KUM 30BHIIIHBOI MOMKEKi
5.6.2.2.1 TemmepaTypHuii pEXKHUM 30BHIIIHHOI TMOXEXI BHU3HAYAIOTH 32
dbopmyiioro:
0, = 660(1-0,687¢ >**-0,313¢™>%)+20, (8)
Oy —TeMnepaTypa ra3oBoro cepeoBuia 011 koHcTpykuii, °C;
{ —ygac, xB.
5.6.2.2.2 JIns uporo TeMIepaTypHOrO pEXUMY KOe(]IIIEHT TerioBiaaayi
KOHBEKIIIEI0 CTAHOBUTH 0= 25 BT/(M2~K).
5.6.2.3 TemnepaTypHuii pe:KUM BYIJI€BOTHEBOI MOMKEKi
TemnepaTypHuil pekUM BYIJIEBOJIHEBOI MMOXKEXK1 BUZHAYAIOTH 32 (POPMYIIOI0:

©,=1080(1-0,325¢*"%"0,675¢>*)+20, (9)
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Oy — Temneparypa razoBoro cepefosuina 0111 KoHcTpykiii, °C;

{ —ygac, xB.

JlJis 11bOTO TeMIIEpaTypHOTO PEXUMY KOEPIIIEHT TEIUTOBIAaul KOHBEKIIIEIO
cTaHoBUTH o= 50 Br/(M*K).

5.6.3 MopeJii peaibHOI MOMkKeKi

5.6.3.1 Cnipoureni mojaeJti moxeski

5.6.3.1.1 3aranbHi M0JI0:KeHHS

5.6.3.1.1.1 Cuporieni Mozem Moxexi 0a3yrThCs HAa BUZHAYCHUX (13UUHUX
napaMmerpax 3 00OMeKeHOI0 cPeporo 3aCTOCYBaHHS.

MeTon BU3HAYEHHS PO3PAXYyHKOBOTO MUTOMOTO MOXKEKHOTO HABAHTAKCHHS
Orq HaBeCHO B goAatky Jl.

5.6.3.1.1.2 B nux MoAensx A MOXeXl y BIACIKY MPUHAHATO PiBHOMIpHUN
pPO3MOALT TEMIIEPATYPH 3aJIekKHO Bl yacy. HepiBHOMIpHHUIA po3MOALT TEMIIEpaTypH
3aJIeKHO B1J Yacy MPHUIHATO AJIs JOKaJI130BaHUX MOXKEK.

5.6.3.1.1.3 V pa3i BUKOpUCTaHHS CIPOIICHUX MOJEJCH MOXKEekKi KOePIIieHT
TEIJIOB1/I/1aul KOHBEKIIIEI0 MPUUMaroTh o= 50 BT/(M2°K).

5.6.3.1.2 IToxke:xi y Biaciky

5.6.3.1.2.1 Temneparypa ra30BOTO CEpEIOBUIIA Y MPOTUIIOKEKHOMY BIACIKY
BHU3HAYAETHCSI HAa OCHOBI (DI3MYHMX MapaMeTpiB, IO BPaXOBYIOTh NPHUHANMHI
MUTOME TOKEKHE HABAHTAKCHHS Ta YMOBU BEHTWIAIIi. Mertoj po3paxyHKy
TEeMIIepaTypy ra30BOr0 CEPEIOBUIIA Y TPOTUIIOKEKHOMY BIICIKY ISl BHYTPIIIHIX
KOHCTPYKIIIH BiJICIKY HaBEJIEHO B 1oAaTKy I .

5.6.3.1.2.2 Jlng 30BHINIHIX KOHCTPYKIIH pajmiariiiHy CKJIaJ0BY TEIJIOBOTO
TMIOTOKY /fpner; BU3HAUAIOTH SK CYMapHHIl TeIJIOBHMI BIUIMB HPOTUIIOKEKHOTO
BIJICIKY Ta TOJyM’sl, IO BUXOJIUTH 3 MTPOpi3iB. MeToa po3paxyHKYy TEIIOBUX
BIUTMBIB JUIsl 30BHINIHIX KOHCTPYKIIIM, IO 3a3HAIOTh BOTHEBOTO BIUTUBY KPi3b
npopi3u B acaji, HaBeIeHO B 10JaTKy /.

5.6.3.1.3 JlokaJizoBaHi moxe:xi
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5.6.3.1.3.1 TemioBi BIUTMBY JOKATI30BAHOT MTOKEXKI BPaXOBYIOTh Y pasi, SKIIIO
3araJlbHAN  crhajax MaJoWMOBIpHMIA. MeToa po3paxyHKy TeIJIOBHX BIUIMBIB
JIOKaTI30BaHUX TOKEX HaBEJEHO B 10AaTKy B.

5.6.3.2 YTO4HeHi MoJeJi moxkexKi

5.6.3.2.1 YTouHeH1 MOEII TOXKEXK1 MalOTh BpaXOBYBaTH:

— BJIACTUBOCTI rasy;

— MacoOOMIiH;

— €HEeprooOMiH.

MeTtonu BU3HAYCHHS PO3PaXyHKOBOTO IMMUTOMOTO TMOYKEKHOTO HaBAHTAKCHHS
Of g Ta MBUIKOCTI TeTUIOBHIIICHHS Q HaBeaeHO B 1oaaTKy /.

5.6.3.2.2 Jlna po3paxyHKIB HEOOXIJIHO BUKOPUCTOBYBATH OJHY 3 TaKUX
MOJENEM:

— OJIHO30HHI MOJIEJNI, IO MepeadavyaroTh PIBHOMIPHHUM pO3MOILT TEMIIEpaTypH
y BIICIKY 3aJICKHO BiJI 4acy,

— JIBO30HHI MOJENi, 10 BCTAaHOBJIOIOTH BEPXHIO 30HY 3 BIJNOBIAHUMU
TOBIIMHOIO Ta PIBHOMIPHOIO TEMIIEPATypoOIO, SIK1 3aJeXaTh BijJ 4Yacy, Ta HUKHIO
30HY 3 PIBHOMIPHOIO TEMIEPATYPOIO, IO 3aJEKHUTh Bl UacCy;

— TMOJBOBI MOJIEN, 1[0 BCTAHOBIIIOIOTH PO3MOUIN TEMIIEpaTypu y MPOCTOpi
BiJICiKy Ta 4daci. L{i Mmojem Ha3uBarOTh TAKOX MOICISIMU TEPMO- Ta Ta30IMHAMIKH,
CFD MopaensiMu Ta MOJCIISIMU TEPMO- Ta aepoJAMHaMIKU MOTOKY. [TonpoB1 MoJei €
HAWOUIBIII MOTYTHIIIMM W yHIBEPCAJIBHUM 1HCTPYMEHTOM, HIK 30HAJIbHI; 1 BOHH
IPYHTYIOTbCS Ha 30BCIM 1HIIOMY HOpPHUHIMMI. 3aMicThb OfHIET ab0 JEKUIbKOX
BEJIMKMX 30H B MOJbOBIA MOJENl BHU3HAYAIOTh BEJIMKY KUIBKICTh (3BUYANHO
JECATKH TUCAY a00 COTHI THCSY) MaJCHBKUX KOHTPOIBHUX 00 ’€MIB, HISIK HE
MOB'sI3aHUX 3 TIepe0auyBaHOK CTPYKTYPOIO MOTOKY. JIJisl KOXKHOTO 3 1MX 00’ €MiB
3a JOTOMOTO0 YHCEIIbHUX METO/IB PO3B’SI3YIOTh CUCTEMY PIBHSIHB Y YACTUHHUX
MOXIJTHAX, [0 BHUPAXA€ TMPUHIIUAIU JIOKAIBHOTO 30€pEeKCHHS MAacH, IMITYJIbCY,
€Heprii 1 Mac KOMIIOHEHTIB.

MeTtonu po3paxyHKy TEIUIOBUX BIUIMBIB JIJI1 OAHO30HHMX, JBO3OHHUX Ta

MOJILOBUX MOJICNIEH HaBeIeHO B qoaaTky XK.

26



np ICTY-H b B.2.6-XXX:201X

5.6.3.2.3 Jlns yTOYHEHUX MOJENeH TMOXKEeXKl KOe]IIieHT TeroBigaadl

KOHBEKIL€IO MPHIIMaIoTh e = 35 Br/(M° K), IO Bi/CyTHE 0OIPYHTYBAHHS iHIIOL
BEJTUYUHH.

5.6.3.24 V pa3i 5okami30BaHOI TOXKEXKI A TOYHINIOTO BH3HAYCHHS
PO3MOALTY TEMIIEPATYpH B3I0BK KOHCTPYKIIII MOKE OyTH pO3IIISIHYTE CIIOTYUYEHHS
pe3ynbTaTiB, 0 BU3HAYEHI 3a JIBO30HHOIO MOJICIUIIO Ta MIAXOJO0M JIOKaJII30BaHOL
noxkexi. [Ipu poMy TemmneparypHe mojie B KOHCTPYKLII MOxke OyTH OTpHUMaHO
HUIIXOM PO3MIISITYy MaKCUMaJIbHOTO €(eKTy B KOXKHIN TOYIll, OTPUMAHOTO JBOMA
MOJEIISIMH TOMKEXKI.

5.7 MexaHi4Hi BIUVIUBH VISl CTATHYHOI'0 PO3PAaXyHKY

5.6.1 3araabHi 0JIOKEHHS

5.6.1.1 IlpuxnameHi Ta BHMYIICHI BHIOBXKECHHS W jgedopmariii, 1o
CHPUYMHEH] 3MIHAaMU TE€MIIEpaTyp BHACIIJIOK BOTHEBOTO BIUIMBY, BUKJIMKAIOTh
HABAHTAXYBaJbHI €(EKTH, HANPUKIAJ, CHJIA Ta MOMEHTIB, OKpIM BHUIAJKIB,
KOJIM BOHHU:

— HE3HauyH1 a00 CTIPUSATINBI;

— BpaxoBaHl TPaJAMIIITHO BUOpAaHUMHU yMOBaMHU CIUPAHHS Ta TPAHUYHUMU
yMoBaMu 1/a00 6e33acTepe’KHO BpaxOBaHi TPAIUIIMHO BU3HAYCHUMHU BUMOTaMU
MOKEXKHOI Oe3MeKH.

5.6.1.2 JIns omiHKK HEMIPSMUX BITUBIB HEOOX1THO PO3TIISHYTH:

— BUMYIIEHE TEIJIOBE PO3IIMPEHHS KOHCTPYKIiM, HAampHKiIal, KOJOH Yy
0araTonoBepXOBUX KapKACHUX OyJIMHKAX 3 JladparMaMu xKOPCTKOCTI;

— Ppi3HE TEIUIOBE PO3IIUPEHHS CTAaTUYHO HEBU3HAYCHUX KOHCTPYKIIIH,
HAIPUKIIAJ], HEPO3PI3HUX IUIUT NEPEKPUTTS;

— TeMIlepaTypHI TpaJleHTH B MeXaxX I[ONEPeYHUX TMepepi3iB, 110
CIIPUYMHSIOTH BHYTPIIIHI HAMIPY>KECHHS,

— TEIJIOBE PO3IIMPEHHS MPUIETNIMX KOHCTPYKLINA, HAMpPUKIIAA, 3MIIECHHS
OTOJIOBKY KOJIOHH Yepe3 PO3IIMPEHHSM IUIUTH TEPEeKPUTTS a00 BHUIOBKCHHS

MABICHUX KaOemiB;
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— TEIJIOBE PO3LIMPEHHS KOHCTPYKLIN, MIO BIJIMBAE HA KOHCTPYKIIi 3a
MeKaMH MPOTUIIOKEKHOTO BIJICIKY.

5.6.1.3 Po3paxyHKOBI 3HAU€HHS HEMPSIMHUX BIUIMBIB BHACIIIOK ITOXKEXKI
Aingg BU3HAUAIOTh HAa OCHOBI pPO3pPaXyHKOBUX 3HauyeHb TEIUIODI3UYHUX Ta
TEPMOMEXAHIUHUX BJIACTUBOCTEH MaTepially Ta BIANOBIIHOIO BOTHEBOTO
BILJIUBY.

5.6.1.4 Hempsimi BIUIMBH BiJ MPHWIETIIUX KOHCTPYKIIIH HE PO3TIIAIAI0THCA,
SKII0O BHUMOTHM  TOXEXHOI OE€3MEeKH  CTOCYIOTbCS ~ KOHCTPYKLIM, IO
PO3TIIAIAI0THCS 33 CTAHAAPTHUM TEMITEPATyPHUM PEKUMOM TTOKEXKI.

5.6.2 OgHo4acHiCTH BILIUBIB

5.6.2.1 BniauBH, 0 NPUIAHATI 3 PO3PaXyHKY 3a HOPMAJIbHHX
TeMIeparyp

5.6.2.1.1 BmnuBu po3riIsAarOThCA SK JUIS PO3PAaXyHKY 3a HOpPMaJbHUX
TEeMIIepaTyp, SKIIO UMOBIpHA TX Jis 1] 4ac MOXKEXI.

5.6.2.1.2 XapakTepHi 3Hau€HHS 3MIHHUX BIUIMBIB, IO BpaxoBaHI MIJis
aBapiiHOT PO3PaxXyHKOBOI CUTYaIIli MiJ Yac MOXKexk1, MPUMUMAIOTh BIAMOBIIHO JI0
JIBH B.1.2-2.

5.6.2.1.3 3MeHIICHHS TTPUKIIAICHOTO0 HaBaHTA)KEHHSI BHACIIOK 3TOPSHHS
HE BPaXOBYETHCH.

5.6.2.1.4 Bumanku, KOJM CHIrOBE HaBAaHTAXCHHS HE BPAaXOBYETHCS Yepe3
TaHEHHS CHITY, PO3IJISIal0Th OKPEMO.

5.6.2.1.5 BBy, 110 BUHHUKAIOTH BHACIHIIOK BHUPOOHWYHMX IPOIIECIB, HE
BpPaxOBYIOThCS.

5.6.2.2 /lonaTkoBi BILIMBU

5.6.2.2.1 OnHouacHa i pa3oM 3 IHIIUMH HE3AIC)KHUMHU BUIAJKOBUMU
BIJTUBAMH HE BPaXOBYETHCS.

5.6.2.2.2 3anexHO BIiJ aBapiiHUX PO3PAXyHKOBHX CHUTYyaIliid, MIO0
PO3TISIAIOTHCS, MiJ Yac IMOXKEXI MOXYTh BHHUKATH JOJIAaTKOBI BIUIUBH, IO
CIPUYMHEHI BOTHEBHMM BIUIMBOM, HAMpPUKIAJA, yAap BHACIIIOK PYWHYBaHHS

KOHCTPYKIIIT 200 BaXKKOT0 MEXaHIYHOTO 00JIaIHAHHS.
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5.6.2.2.3 TIpoTumnoxexxHi CTIHM MOXYTb NOTpeOyBaTH 3[aTHICTb YMHHUTU
OITip TOPU30HTATHLHOMY yIapHOMY HaBaHTAKCHHIO.

5.6.3 IIpaBuiia crosiyuyeHHsI BILUIUBIB

5.6.3.1 3arajibHe npaBuJIO0

5.6.3.1.1 /Ins BU3HAUYEHHS BIANOBIAHUX HAaBaHTaXKYyBaJNbHUX €(EKTIB Egq
M1JT Yac MOXeX1 NMPUUMAIOTh CIOJYYEHHS MEXaHIYHUX BIUIMBIB BIAMOBIIHO 10
JIBH B.1.2-2.

5.6.3.2 Cnpouieni npaBujia

5.6.3.2.1 Skmo HenpsMmi BIUIMBA TOXEXI HE pO3MIAIAI0Th, TO
HAaBaHTAXYBaJIbHI €PEKTH MOXYTh BU3HAYATHCS 3 PO3PAXYHKY KOHCTPYKTHBHOI
CUCTEMHU JJIs CIIOTYYEHHS BIUTMBIB BIAMOBIIHO 110 4.3.1 numie qist vacy t = 0. L1
HAaBAHTAXYBaJbHI €peKTH Efg¢ MOXYTh OyTHM NMPUKIAAEHI SK CTall BEIMYUHU
M1J] 9ac MOXKEexXi.

5.6.3.2.2 Sk cmpomenHs 10 5.6.3.2.1 HaBaHTaXyBaJIbHHUI €PEKT MOXKe
BU3HAYATHCS 31 3HA4YCHb, IO OTPHMaHI 3 pO3paxyHKy 3a HOPMAaJIbHUX
TeMIiepaTyp, 3a HopMyJioro:

Efia=Esi¢=11"Eq, (10)
Eq — po3paxyHKOBe 3HaUYEHHsI BIIMOBITHUX HaBaHTAXKYBAJILHUX €(EKTIB
JUIS OCHOBHUX criosrydeHb 3rigHo 3 JIBH B.1.2-2, kH;
Efig — BIJIIIOBIJTHE NOCTIiHE PO3paxyHKOBE 3HAYEHHS

HABAHTAXXYBAJbHUX €PEKTIB i/ YacC MOXKEXKI;

i — KOePIIEHT 3MEHILIEHHS.
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6 OCHOBHI MNPUHIIMIIM PO3PAXYHKY BOI'HECTIMKOCTI
CTAJIEBUX KOHCTPYKIII

6.1 Bumoru

6.1.1 OcHoBHi BUMOTH

6.1.1.1 Sxmo HeoOXiaHO 3a0€3MeYUTH MEXaHIYHUM OIip IIiJl 4ac TMOXKExXi,
CTajJeBl KOHCTPYKIli MalOTh OyTH 3alpOCKTOBAaHI Ta BUTOTOBJICHI TaKUM YHHOM,
00 30epiratu Hecydy 3/IaTHITh MPOTITOM BiJIITOBITHOTO BOTHEBOTO BILIHBY.

6.1.1.2 Kpurepiii nedopmariii mMae OyTH 3aCTOCOBAHMH, SKIIO 3acO0H
3axXUCTy a00 KpHUTepii po3paxyHKy OTOpOKYBaIbHUX KOHCTPYKIIIH BHMAararoTh
BpaxyBaHHs AepopMaliii HeCy4oi KOHCTPYKIIIi.

6.1.1.3 Oxpim nporo BpaxyBaHHs Aedopmailii HECy4oi KOHCTPYKIIi HE €
00O0B’SI3KOBUM y TaKUX CUTYalIX, KOJIH:

— e(eKTUBHICTb 3ac001B 3aXUCTy OyJa OlliHeHa BIAMOBIAHO 70 3.5.3.3

— OrOpOPKYBaJIbHI KOHCTPYKIIi MarOTh BIJMOBIJATH BHUMOTaMm 3TiAHO 3
HOMIHAJIFHUM BOTHEBUM BILJTHBOM.

6.1.2 HomiHanbHMii BOTHEBUIi BILUINB

6.1.2.1 3a craHgapTHUM TEMIEPATypHUM PEKUMOM KOHCTPYKIi MAaroTh
BI/IMOBIATH KPUTEPi0 R TaKUM YMHOM:

— JIMIIIE HeCy4i KOHCTPYKIIIT: Hecyda 3/1aTHICTh (KpuTepiit R).

6.1.2.2 Kpurtepiii R 3abesmeueno, SKIO0 Hecyda 3AaTHICTH 30epexeHa
MPOTATOM BOTHEBOI'O BIUIMBY BCTaHOBJICHOI TPHMBAJIOCTI, sKa BIAMOBIIAE
HOPMOBAaHIN MEX1 BOTHECTIMKOCTI tfi roqu-

6.1.2.3 Jlns TemnepaTtypHOro pexXxuMy BYTJIEBOJHEBOI MOMKEXK1 3aCTOCOBYIOTh

T1 % cami TIOJIOKCHHSI, a IOCUJIaHHS Ha IIeH peKuM mo3Havyatu jitepamu “HC”.

6.1.3 [lapameTpu4yHMii BOTHEBUI BIJINB

6.1.3.1 Hecyua 3nmatHicTh 3a0e3rnedeHa, SIKIO PyWHYBaHHS HE JOMYCTHUME
MPOTATOM TIOBHOT TPHUBAJOCTI TOXKEXKI, BKIOYaroud (Qaszy 3aTyxaHHs, ado
MIPOTATOM BCTAHOBJICHOTO IMPOMIXKKY Yacy.

6.2 TensioBi Ta MexaHiYHI BIVIMBU

6.2.1 TerioBi Ta MeXaHIYHI BIUIMBU MIPUHMAIOTh 3T11HO 3 5.6 Ta 5.7.
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6.3 Po3paxyHKoOBi 3HaueHHsI BJIaCTUBOCTeH MaTepiaiiB
6.3.1 Po3paxyHkoBi 3HaueHHS MexXaHIYHUX (MIIHICTh Ta AeHOPMATUBHICTH)
BJIACTUBOCTEN MaTepially X4 fi BA3HAYAIOTh 32 (POPMYJIOIO!
Xa.fi = Ko X/t fis (11)
ne Xk — XapaKTepUCTUYHE 3HAUYCHHS MIITHOCTI 4u AehOpMaTUBHOCTI (31€0LIBIIOTO
fc abo Ey) s po3paxyHKy 3a HOpMajabHOI TemrepaTypu 3rigHo 3 EN 1993-1-
L
Ko — KoediIlieHT 3MEHIIeHHsT MIIHOCTI abo naedopmatuBHOCTI (Xyg /Xi), 1110

3aJIeKUTH BiJl TEMIIEpaTypu MaTepiaity, IUBUCS PO3i 3;

Y fi — KOe(IIIEHT HAAIMHOCTI 1711 BIAMOBIIHOT BIIACTUBOCTI MaTepiaiy Iij Jac
MTOYKEXKI.

IIpumirka. KoedilieHT HaAIMHOCTI )11 MEXaHIYHUX BJIACTUBOCTEH CTall y pasi MOkKexi
PEKOMEH0BaHO BUKOPUCTOBYBATH Jiy i = 1,0.

6.3.2 Po3paxyHKOBI 3Ha4Y€HHS TEIUIO(I3UIHUX BIACTUBOCTEH MaTepiamy Xg i
BU3HAYAIOTh TAKUM YHMHOM:

— SIKILO 30UTBIIEHHS XapaKTEPUCTUKU CIIPUSATIUBE 1JI1 O€3MeKu:

Xafi = Xio ! i (12)

— SIKIIIO 30UTBIIICHHS XapaKTePUCTUKU HECTIPUSATIUBE /151 O€3MEKU:
Xiia = 2w fi Xko (13)
ne: Xyqg — 3HAUGHHA BJIACTUBOCTI Marepialy JUisi pO3paxyHKy Ha

BOTHECTIMKICTD, 1110 3aJICKUThH B1J] TEMIIEpATypH MaTepiany;

Jufi — KOe(IIeHT HAAIMHOCTI AJig BIANOBIIHOI BJIACTUBOCTI Marteplainy Mif
qac MOXKexl.

[Ipu po3paxyHkax 3Ha4eHHS KOS(DIMIEHTY HAMIWHOCTI IJis Terio(i3udHuX
BJIACTMBOCTEH cTail y pasl moxexi Juf = 1,0, SKIIO BIICYyTHE OOTPYHTYBaHHS
1HIIIOT BEJTUYUHU.

6.4 Metoau nepeBipku

6.4.1 3arajabHi MOJI0KCHHSA
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6.4.1.1 Monenb KOHCTPYKTHBHOI CUCTEMHU, L0 MPUHHATA JJIS1 MPOCKTYBAHHS
3TiHO 3 UM CTaHJApTOM, Ma€ B1IOOpaxaTH O4iKyBaHy poOOTY KOHCTPYKIII IMij
qac MOXKexl.

Sxmo mpaBuia, MO HABEICHI y IbOMY CTaHIAApTi, TIIOTh JIMIIE IS
CTaHJIAPTHOT'O TEMIIEPATYPHOTO PEXKUMY, TO 1€ BA3HAYEHO Yy BIANOBIAHUX IIYHKTAX
CTaHJApTY.

6.4.1.2 [Ilporarom BiAMOBIAHOI TPUBAJIOCTI BOTHEBOTO BIUIMBY i
3a0e31e4uy€eThCsl BUKOHAHHS TAKOI YMOBH:

Efig < Reigt (14)
ne Eqig — po3paxyHkoBHII HaBaHTaXyBaJIbHUN €(EKT MiJ 4Yac MOXKEXl, II0
BU3HAUEHUH 3 ypaxyBaHHAM €(EeKTIB TEIUIOBUX PO3LIMPEHb Ta JedopMaliiii;
Rfid.t — BLATOBIIHKMI pO3paxyHKOBHI OIIp M1 4ac MOXKEXKI.

6.4.1.3 Po3paxyHOK KOHCTPYKI[iH Ha BOTHECTIMKICTb BHUKOHYIOTH 3
ypaxyBaHHSAM TOIO, IO XapaKTEPUCTUKH, SIKI BUMAraroTbCs BiJ KOHCTPYKIil, L0
niggaHa BIUIMBY IIOXKEXI1, MEPEeBIPEHI NUIIXOM 3arajbHOTO PO3PaxXyHKY
KOHCTPYKIli, pO3paxyHKy BY3JiB 3’€¢qHaHHS a00 pe3ysibTaTiB BUIIPOOYBaHb.
OCHOBHI MOJIOKEHHSI PO3paxyHKy HaBesieHO B 3.4.2 (g OKpeMoi KOHCTPYKIIii),
3.4.3 (mns 9acTMHM KOHCTPYKTHBHOI cuctemu) Ta 3.4.4 (111 KOHCTPYKTHBHOI
CUCTEMHU B IJIOMY). [[7151 IepeBipkr BUMOT HOPMOBAHOI BOTHECTIMKOCTI IOCTaTHBO
3MIMCHUTH aHaJ3 OKPEMOi KOHCTPYKIIi.

6.4.14 Sk anprepHaTMBa  PO3PAXyHKY  KOHCTPYKINI, BHU3HAUCHHS
BOTHECTIMKOCTI MOXe 0a3yBaTHCh Ha pe3yJibTaTax BOTHEBUX BUIPOOYBaHb ad0 Ha
CIIOJIYYEHHI pe3yJIbTaTiB BOTHEBUX BUIIPOOYBaHb 3 pO3paxyHKaMHu.

6.4.2 Po3paxyHok oKpeMoOi KOHCTPYKIILii

6.4.2.1 HaBantaxxyBajibHui edekT Bu3HauaroTIO Ui yacy t = 0 mo3Haku 1o
TEKCTY MaloTh OyTH OJTHAKOBO HamucaHi, Biamosiaxo a0 JIbH B.1.2-2.

6.4.2.2 Sx copomenns no 6.4.2.1 HaBaHTaxyBambHUN epekT Egq MOxkHa
BU3HAYMUTH 3 PO3PAXYHKY KOHCTPYKIIi 32 HOPMaJbHOT TEMIIEPATYPH, a CaMe:

Ed,ﬁ =1sEq (15)
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ne Eq — po3paxyHkoBe 3HaY€HHS BIAMOBIAHOI CUIIM a00 MOMEHTY, 110 BU3HAUEHE
3 pO3paxyHKy 3a HOPMaJbHOI TEMIepaTypu Uil OCHOBHOI'O CIIOJyYEHHS

HaBaHTa)keHb 3rigHo 3 JIbH B.1.2-2;

s — KOe(QiII€HT 3HIKECHHS PO3PaXyHKOBOTO PIBHS HABaHTAKEHHS y pasl

MOXKEXKI.

6.4.2.3 Po3rsnaroTs ymiie eheKTH TeTUIOBUX jaedopMalliid, Mo € HACTIIKOM
TEIJIOBUX TPAJIEHTIB MO IMIMPHUHI TMOINEpeYHoro rmnepepizy. Brume TtemnoBoro
PO3IIMPEHHSI B3IOBXK Ta Y TUIONTHUHI KOHCTPYKIIii MO’KHA HE BPaxOBYBaTH.

6.4.2.4 I'pann4Hi YMOBH Ha OMopax Ta KIHIISIX KOHCTPYKIIi MO>KHa BBa)KaTh
HE3MIHHUMHU TI1]] 4ac MOXKExkI.

6.4.2.5 Crporreni abo yToyHEH1 po3paxyHKOBI MOJENI, 10 HaBeAeHi B 4.2 Ta
4.3 BiAMOBIJIHO, € IPUHUHATHUMU JUIsI IEPEBIPKU KOHCTPYKIIIM B yMOBax MOKEXKI.

6.4.3 Po3paxyHOK 4YaCTHHH KOHCTPYKTHBHOI CCTeMH

6.4.3.1 3actocoByeThCs npaBuio 6.4.2.1.

6.4.3.2 Sk anmpTepHaTHBa 3arajbHOMY pPO3PAXYHKY KOHCTPYKLIM Mija dYac
MOXEK1 B MOMEHT Yacy t = 0 omopHi peakilii BHyTpIllIHI 3yCHUJUISI TA MOMEHTH Ha
MeX1 YaCTMHHU KOHCTPYKTHBHOI CHUCTEMHM MOKHAa OTPUMAaTH 3a PO3PaXyHKOM
KOHCTPYKIIIH 32 HOPMAJIbHUX TEMIIEpaTyp, sIK HaBeIeHO B 6.4.2.

6.4.3.3 YacTHa KOHCTPYKTHBHOI CHCTEMH IJsI PO3PaxyHKy Mae OyTu
BHU3HAYEHA HA OCHOBI MOXUIMBUX TEIUIOBUX PO3MIMPEHb ab0 nedopmaritiid, mob ii
B3a€MO/IIS 3 THIIMMU YaCTUHAMU KOHCTPYKTHBHOI CUCTEMHU Morja OyTH BHpa)Ke€Ha
HE3aJICKHUMHU BiJ 4acy yMOBaMH CIUpPaHHSA Ta TPAHUYHMMHU YMOBAMH IIiJ[ 4ac
MOKEXI.

6.4.3.4 B mexxax 4acTUHM KOHCTPYKTHMBHOI CHCTEMH JII PO3PaXyHKY CIiJ
BPaxOBYBAaTH XapaKTepHUN BHUJ PYWHYBAaHHS IIiJl Yac TMOXKEXi, BIACTUBOCTI
Matepiany, IO 3aJie’KaTh Bl TEMIIEpAaTypH, Ta KOPCTKICTh KOHCTPYKIIIi, BIUTUBU
TEIJIOBUX PO3UIMPEHD Ta Aedopmalliil (BIUIUBU APYTroro MOPSIKY M1 4ac MOKEXKI).

6.4.3.5 T'pannuyHi yMOBM Ha OIOpax Ta 3YyCWUISI Ha MeXl YacTUHU

KOHCTPYKTHUBHO1 CUCTEMHU BBAXKAIOTh HE3MIHHUMHU M1 4ac MOXKEXKI.
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6.4.4 3aranbHuii po3paxyHOK KOHCTPYKTHBHOI CCTEMU

6.4.4.1 SIxi0 BUKOHYETHCS 3arajbHUM po3paxyHOK KOHCTPYKTUBHOI CUCTEMHU
OiJ 4Yac MOKEeXl, CIIJI BpaxOBYBaTH XapaKTEpHUW BHJl PYHHYBaHHS I Yac
MO>KEXI1, BIACTHBOCTI MaTrepialy, 10 3ajieXaTh BiJ] TEMIEpaTypH, Ta KOPCTKICTb
KOHCTPYKLIi, BIUIMBU TEIJIOBHX pPO3IIMPEHb Ta JedopMauiil (BIUIMBU APYroro
MOPSAKY 1] 9ac TOXKEXK1).

6.5 BaacrtuBocti matepianiB

6.5.1 3aranbHi M0JI0KeHH

6.5.1.1 3nadyeHHs BIACTUBOCTEH MaTepialiiB, 10 HABEACHI B LIbOMY PO3IL,
CJI1JT PO3IJIAIATH SIK XapaKTEPUCTHUYHI, OKPIM THX, 1110 HABEAEHI SIK PO3PaXyHKOBI.

6.5.1.2 Mexaniuni BnactuBOCTI ctam 3a Temneparypu 20 °C mpuiiMaroTh
sriguo 3 JIBH B.2.6-198 miis po3paxyHKy 3a HOpMaIbHOI TeMIIEpaTypH.

6.5.2 MexaHiuHi BJIacTHBOCTI cTajei

6.5.2.1 ByrJenesi craJi

6.5.2.1.1 Miunicth Ta 1edopmaniiini BjjacTuBocTi

6.5.2.1.1.1 JIns mBuakoctei HarpiBanHs Big 2 K/xB 1o 50 K/xB MimHICTh Ta
nedopmarliiiii BIACTUBOCTI CTadl 3a MIABUINEHUX TEMIEpaTyp BU3HAUYAIOTH 3
JiarpaM “‘HanpysKeHHs-nedopmMartii’, 1o HaBeIeHa Ha PUCYHKY 1.

IIpumirka. [{ng npaBwsl 1BOro CTaHAApTy MNPUHHATO, MO0 MMIBUAKOCTI HarpiBaHHSI
SHUKYIOTBHCA Y BUSHAUYCHUX MCKaAX.

6.5.2.1.1.2 CniBBiIHOIIIGHHS, 1110 HaBeJCHE HA PUCYHKY 3.1, BUKOPHUCTOBYIOTh
JUTSI BABHAYCHHS OTIOPY Ha PO3TAT, CTUCK, A110 MOMEHTY Ta MOTIEPEYHO1 CHUITH.
6.5.2.1.1.3 Tabmums 1 Bkazye KoedIlIEHTH 3HWKEHHSA I JiarpaMmu
“HanpyxeHHs-AedopMarlii” cTaji 3a MiJBUIIEHOT TeMIlepaTypH, 10 HaBEICHA Ha
pucyHky 1. i koedilieHTH 3HUKEHHS BU3HAYAIOTh TAKUM YHUHOM:
- pO3paxyHKOBa TpPAHMISI TEKYyYOCTI BIJHOCHO MeEXI TEKy4OCTi 3a
temmnepartypu 20 °C: Ky = f, o/ f,
- TPaHUIlI MPOTMOPIIAHOCTI BIIHOCHO TPAHUIll TEKYYOCTI 3a TeMIepaTypu

20 °C: kp,@ = fp,(;)/ fy

34



np/ICTY-H b B.2.6-XXX:201X

- HaXWj JHIAHOI MPYXHOI AUISHKH BITHOCHO HAXWIy 3a TEMIIEpaTypu

20 °C: kEjg = Eajg /Ea

IpumiTka. 3MiHa UX KOCQIIEHTIB 3HUKEHHS 3aJICKHO BiJl TEMIIEPATypH 300paKEHO HA

pucyHky 1
Craui Hanpyxenns ¢ [TouaTkoBUA MOy
nedhopMyBaHHS
£< &0 £Eap Eap
.5
&0 €< &0 fp,e —Cc+ (b/a)[aZ _ (‘c"y,e _8)2]) b(gy’e _8)
2 2 PS5
a[a —(g,9—¢) ]0
Eypg=eZé&p fy,e 0
8t'9 < e < (c,‘u'e fy’ell_(g_gt‘e)/(gu’e _gt'e)J -
E=&up 0,00 -
[Tapamerpu Epp = fp'e 1E,, &0 = 0,02 &o=0,15 &o=0,20
(I) 2 2 _ 2
YHKIT a‘ = (Sy,e —5p,e)(5y,e —&p + c/E,,) b° = C(e;“yye —5p,9)Ea,e +C
C= (fy,é) - fp,e)2

(5y,e - gp,e) Eao— 2( fy,e - fp,e)

Hampyxenns, ¢ A
fo |7 e
| \
! 1 : I‘.
fp,ﬁ‘ I.ffil i i I"\..\
/i ! B
,.f'f ] i i "".
."'I i 1 | ll"
/ H 1 ! Y
/ 1 ! i Y
/ : i | \
/ : : ! \
/™ | Eas = tana ! i \
foh ! l \ -
o8 Eye Ete Fug  Jlepopmartis, €
IMosicHeHHs:

fyo  po3paxyHKoBa rpaHuIs TEKy4OCTi ;

fop  rpaHunsg mpomopuiiHOCTI;
Eao Haxwi JiHIIMHOI IPYXHOI JUISTHKA

€ Aeopmalid Ha rPaHMII IPOMOPIIMHOCTI

&0 Aedopmalisg Ha rpaHULI TEKY4OCTI

€0 TpaHUYHA AeopMallis Ha TPaHUIIl TEKYIOCT]

€u0 KpUTHUYHA Aeopmarlis
Pucynok 1 — Jliarpama «HamnpysxeHHsI-nedopmartisp» i ByTJICIIEBOI cTalll 3a

HiBUILIEHOI TEeMIIepaTypu
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Ta6auus 1 — KoedimienTn 3HMKEHHS 1)1 BYTJICIIEBO1 CTaIi 32 M1 IBUIICHOT

TEMIIEPATypHU
Temneparypa | Koedinientn 3nmKeHHs 3a Temneparypu 6, BinHocHO 3Ha4eHHs fy ado E, s 20
crani 6, °C
KoedirienT 3HM>KEeHHS KoedimienT 3HmKeHHA KoedirmienT 3HmKeHHS

(BimHOCHO fy) ns (BimHOCHO fy) 171 Tpanumi (BimHOCHO Eq) mutst

PO3paxyHKOBOI I'PaHMITI MIPOTOPIIIAHOCTI HaxWITy JIHIAHOT

TEKy4OCT1 Koo = oo/ fy NPY>KHOT TUTSTHKH

ky,e = fy,e / fy kE,G = Ea,e | Eq

20 °C 1,000 1,000 1,000
100 °C 1,000 1,000 1,000
200 °C 1,000 0,807 0,900
300 °C 1,000 0,613 0,800
400 °C 1,000 0,420 0,700
500 °C 0,780 0,360 0,600
600 °C 0,470 0,180 0,310
700 °C 0,230 0,075 0,130
800 °C 0,110 0,050 0,090
900 °C 0,060 0,0375 0,0675
1000 °C 0,040 0,0250 0,0450
1100 °C 0,020 0,0125 0,0225
1200 °C 0,000 0,0000 0,0000

Ipumirka. /{5 npoMi>kHUX 3HaUY€Hb TEMIIEPATypH CTalll MOXKe OYTH 3aCTOCOBaHA JIiHIHHA IHTEPIOJISALIS.

KoedimienT 3Hn>xeHHs

Po3paxynkoBa rpanuiii

1200

ke 14 TEKY4OCT1
ky'e = fy’e / fy
0.8
0.6
Haxwun niniifHOT npyXHOT
i JUISTHKH
0-4 keo = Eap/ Ea
['panuus
MPONOPIIHHOCTI \
0.2 Tkpo=foo/fy \
u I T T T S— _I_
0 200 400 600 800 1000

Temmneparypa, °C

Pucynok 2 — KoedirieHTr 3HUKEHHS JIJIs1 BYTJICIEBOI CTal 3a MABUIIICHOT

TEMIEPATypU

36




npICTY-H b B.2.6-XXX:201X

6.5.2.1.1.4 Sk amprepHaTuBa mis Temmeparyp Humxde 400 °C, miarpama
“manpyxeHHs-nedopmariii”’, mo Bu3HadeHa B (1), Moxke OyTH MTOJOBKEHA 3aBIISKU
MOXJIMBOCTI Jie(opMaIlifHOrO 3MIITHEHHS 3TiHO 3 JojaTkoM K, 3a ymMoBH, 110
MiCIleBa BTpaTa CTIMKOCTI KOHCTPYKIIi HE CIOPUYMHUTH TEPETIaCHOTO
pYWHYBaHHS.

6.5.2.1.2 I'ycTuna

['yctuHy cTam p, BBaXKaroTh HE3aJICKHOO Bl TeMreparypu craii. [IpuitHsaTo
Take 3Ha4yeHHs: o, = 7850 Kr/M°.

6.5.3 Tem1o¢izn4Hi BJaCTUBOCTI

6.5.3.1 ByrJjenesi craJi

6.5.3.1.1 TensioBe BUAOBKEHHS

BinnocHe teruiose BunoBxeHHs ctai Al / | Bu3HayaroTh TaKUM YMHOM:

— 1 20 °C < 6,<750 °C:

Al/1=12x10°6,+04 x10® 62 -2,416 x 10™ (16)
— g 750 °C < 6, < 860 °C:

All1=1,1x 107 (17)
— s 860 °C < 6, < 1200 °C:

Al/1=2x%10°6,-62 %10 (18)

ne: | — noxxuna 3a remnepatypu 20 °C;
Al — TernnoBe BUIOBKEHHS;
6, — remmnieparypa cradni, °C.
3aJIe)KHICTh  BIJHOCHOTO  TEIUIOBOTO  BHJIOBXKEHHS BiJl TeMIlepaTypu

300paxeHo Ha PUCYHKY 3.
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Bignocue Bumosxenns, Al /| [x 10'3]
20

18

16 /
14 /

12
7

10 /f’

8 /-'

6 =

4 ~

2 ,//

/
0
0 200 400 600 800 1000 1200

Temmnepatypa, [°C]

PucyHnok 3 — BiiHOCHE TeII0BEe BUAOBKEHHS BYTJICIIEBOI CTalll 3aJICKHO B1JT

TeMIlepaTypu

6.5.3.1.2 [luTomMa TenI0€EMHICTH
[Tutomy TermmoeMHicTh crami ¢, (JIx/(kr-K)) BU3Ha4ar0Th TAKUM YHHOM:
— g 20 °C < 6, <600 °C:
Ca=425+773 x 107 0,— 1,69 x 10° 0,2 +222 x 10° 6%,  (19)
— g 600 °C < 6,< 735 °C:
13002

e R (20)
— s 735 °C <6,<900 °C:
C, = 545 + 917—83301’ (21)
— s 900 °C < 6, < 1200 °C:
C. = 650, (22)

ne 6, — remmiepatypa craini, °C.
3MiHy NMHUTOMOI TEIUIOEMHOCTI 3aJie’KHO BiJ Temreparypu 300pakeHO Ha

PHUCYHKY 4.
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ITutoma ternoemHicTs, [x/kr-K]

5000
4500
4000
3500
3000
2500 |
2000 L
1500 L
1000 A
500 +— e

0

0 200 400 600 800 1000 1200
Temmeparypa, [°C]
PucyHnok 4 — [IutoMa TEMI0€MHICTh BYTJICIIEBOT CTaJIl 3aJIEKHO Bl TEMIIEPATypH

6.5.3.1.3TemonpoBigHicTh
TemmonpoBigHicTh ctaii A, (B1/(M'K)) BU3Ha4aroTh TAKUM YHHOM:
— g 20 °C < 6, < 800 °C:

Aa=54-3733x 1070, (23)
— st 800 °C < 6, <1200 °C:
A = 27,3, (24)
ne: 6, — remrepatypa crani, °C.

3MiHY TEIIONPOBITHOCTI 3aJIEKHO Bl TEMIIEPATypH 300paKEHO HA PUCYHKY
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TemnomnposignicTs, [Br/M-K]
60

50 .

40 =

30

20

0 200 400 600 800 1000 1200
Temneparypa, [°C]

Pucynok 5 — TermonpoBiiIHICTh BYIJICIIEBOT CTaJIl 3aJIEKHO BiJ] TEMIIEpATYPH
6.5.3.2 Borue3axucHi maTtepiajn
BnacTuBOCTI Ta MOBENIHKY BOTHE3aXHWCHUX MaTepialliB, SIKI BUKOPUCTAaH1 JJIs
IIPOEKTYBaHHS, MalOTh OYTH OLIIHEH] 3a METOJUKOI0 BUNPOOYBaHb, 110 HABEAECHA B
JACTY b B.1.1-17. 3a3nHaueHuil craHgapT MICTUTh BHUMOTY, II0 BOTHE3aXHCTI
MaTepiaiy MalTh 3aJWIIATUCSA 3YETUICHMMH Ta 3B’S3aHHUMH 3 iX OCHOBOIO
MPOTATOM BiJIIOBITHOI'O BOTHEBOTO BILIUBY.
6.6 MeToauka po3paxyHKy Ha BOTHECTIHKICTh
6.6.1 3aranbHi MoJI0KeHHS
6.6.1.1 Ile#i po3ain BCTAaHOBIIOE TpaBUIA, SIKUMH CITiJT KEPYBAaTHUCh ITiT Yac
pO3paxyHKy Ha BOTHECTIMKICTh CTAJIE€BUX KOHCTPYKIIIH, K1 MOXKYTh OYTH:
— HE3aXUIICHUMH;
— 130J1bOBaH1 BOTHE3aXHCHUM MaTepialiom;
— 3aXUIICH] TETUIOBUMHU €KPaHAMH.
[IpuknagamMu iHIIMX METOIB 3aXUCTY CTAJIEBUX KOHCTPYKLIH € iX HATOBHEHHS
BOJIOI0 200 YaCTKOBUH 3aXUCT B CTIHAX Ta MEPEKPUTTSX.
6.6.1.2 [Inga  BHU3HAYEHHS  BOTHECTIMKOCTI  CTaJ€BUX  KOHCTPYKIIH
3aCTOCOBYIOTh TaKl METOU:

- CIIPOIIIEHI PO3pPaxyHKOBI METOIH;
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- YTOYHEH1 pO3PaxXyHKOB1 METOH;
- eKCIIEPUMEHTAIIbHI METOTU (BUIIPOOYBAHHS).
6.6.1.3 CrpormieHi MeETOAM PO3PaxyHKY 3aCTOCOBYIOTh [IJII  OKPEMHUX
KOHCTPYKIIIH.
6.6.1.4 VYTOuHEHI PO3paxyHKOBI METOJAM — II€ METOJU, B SKUX 1HXKCHEPHI
MPUHIIAIINA 3aCTOCOBaHI PEaTiCTHYHUM YWHOM JIO0 OCOOJIMBHX MPUKIAJIHHUX 3a/1ad.
[{i MeToau 3aCTOCOBYIOTH ISl BU3HAYCHHS BOTHECTIMKOCTI 1117101 KOHCTPYKTHBHOL
cuctemHu (OyaiBIIl), YACTUHU KOHCTPYKTUBHOI CUCTEMH 200 OKPEMOi KOHCTPYKIIIi.
6.6.2 CnpoiueHi MeToau po3paxyHKy
6.6.2.1 3arajibHi BUMOTH
6.6.2.1.1 Hecywa 3maTHICTh CTaJIeBOi KOHCTPYKIII Mae 30epiraTucsi uepe3
IPOMIXKOK 4acy t 11 JaHoi Mmoxexi:
Efia < Rfidt (25)
ne Efg — po3paxyHKoOBUM HaBaHTaXyBaJIbHUN e€(EKT MiJg dYac MOXKexXl, M0
BU3HaUcHUH BiamosigHo g0 JIbH B.1.2-2;
Rfigt — BLAMOBLAHHMM PO3PAaxXyHKOBUN OIIp CTAJIEBOi KOHCTPYKINI TiJ Yac
MOKEK1 Y MOMEHT 4acy t.
6.6.2.1.2 Po3paxynkoBuii omip Rfi 4t y MOMEHT yacy t BU3HA4aIOTh, 3a3BUYAM 3
MPUIYIIEHHSIM PIBHOMIPHOTO PO3MOJAUTY TEMIIEpaTypu B MOMEPEUHOMY Tepepisi,
3MIHIOIOYH PO3PAXYHKOBHHA OMIp MJIs IPOCKTYBAHHS 32 HOPMAIBHOI TeMITepaTypu
srizno 3 JIBH B.2.6-198; mo6 BpaxyBaTu MeXaHiuHI BIACTHUBOCTI CTajl 3a
MiABUIICHUX TeMIIepaTyp, IUBUCH 6.6.2.3.

Ipumirka. YV 6.6.2.3 Rfiq: 3amiHo0Te Ha Mfsitrd, Niitrd Ta 1H. (okpemMo abo pazom), a

BIZIMOBIHI 3HaUeHHS Mfigd, Nfipd Ta 1H. 3aMiHIOIOTH Efig.

6.6.2.1.3 SIkmo BHKOPHUCTOBYIOTH HEPIBHOMIPHHI PO3MOIT TEMIIEpaTypH,
PO3paxyHKOBHI OImip 3a HOpMaJIbHOI TemriepaTypu 3rigHo 3 J[bH B.2.6-198:2014
3MIHIOIOTh Ha OCHOBI I[LOTO PO3TOILITY TEMIIEpaTypH.

6.6.2.1.4 SIx anprepHatuBa 6.6.2.1.1 BUKOPUCTAHHIO PIBHOMIPHOT'O PO3MOJILITY

TEMIIepaTypy MEPEBIPKY MOXHA BUKOHYBATH B 1HTEpBaJl TeMIEpaTypH, AUBUCH

6.6.2.3.
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6.6.2.1.5 PyiinyBanHs poOouoro mepepizy B mpopizax s 3’€IHAaHb HE
PO3TTISAAETHCSA, 3a YMOBH IO 3’€IHAHHS € B KOXXHOMY IMpOpi3i, OCKIUIbKU
TeMIepaTypa cTaji 3’ €JHaHb HUK4a Yepe3 HasBHICTh TOJJaATKOBOTO MaTepiany.
6.6.2.1.6 BornecrtiiikicTe 601TOBOr0O a00 3BapHOTrO 3’€HAHHS BBAXKAIOThH
JOCTaTHBOIO, SIKIIO BUKOHAHI TaKi YMOBH:
— TtemnoBuii omip (dy/A;). BOTHE3axUCTy 3’€IHAHHS Ma€ IOPIBHIOBATH abo
IEpPEeBUIIYBATH  MiHIManbHe 3Ha4yeHHA TemwioBoro omopy  (dp/Ap)min
BOTHE3aXUCTY, 1110 3aCTOCOBaHUI /10 OYyIb-sIKO1 31 3’€IHAHUX KOHCTPYKIIIif;
- BHUKOpDUCTAaHHsS 3’€JHAaHHS Mae€ JIOpIBHIOBAaTM ab0 OyTH MEHIIUM 3a
MIHIMAJIbHE 3HAYEHHSI BAKOPUCTAHHS OYb-SKOT0 31 3’ €JHAHUX KOHCTPYKIIH.
- MILHICTh 3’€IHaHHS 3a TeMIlepa-Typyd HaBKOJUIIHBOIO CEpPEJOBHILA Ma€e
BIJIMTOBIIaTH peKOMeHaaIlisM, 110 HaBeneHi B J[bH B.2.6-198.
6.6.2.1.7 Sk anpTepHaTHBA METOMY, 110 HaBeIeHUH y 6.6.2.1 BOrHECTIMKICTB

3’€I[HaHH}I MOJXHA BHU3Ha4YaTH 3a MCTOAOM 3Fi,Z[HO 3 JO0AaTKOM M.

IIpumirka. Sk crpoleHHS MOPIBHSHHS PIBHIB BUKOPUCTaHHS 3’€HaHb Ta 3 €JIHAHUX

KOHCTPYKIIIA MOHA 3[IHCHIOBATH 32 KIMHATHOT TEMIIEPATYPH.
6.6.2.2 Knacudikauis nonepeynux nepepisis
6.6.2.2.1 Jlng 1uX COpPOIICHWX TMPaBHUJ TIOTIEPEUYHI TMepepi3u MOXKHa
KJacu(ikyBaTH K JJI MPOEKTYBAHHA 32 HOPMAJIbHOI TEMIIEpaTypH 31 3HUKEHUM
3HAYCHHSIM &
¢=0,85[235/1,]"° (26)
ne f, — rpanuns Texyvocri 3a remneparypu 20 °C.

Ipumirka 1. Koedinient 3umxenns 0,85 BpaxoBye BIUIMBH BiJl 3pOCTaHHS TEMIIEPATYPH.

6.6.2.3 Omip
6.6.2.3.1 Koncrpykuii, 1o Npamo0ThL HA PO3TAT
6.6.2.3.1.1 Po3paxyHnkoBa Hecyda 37aTHICTh N grq KOHCTPYKIII Ha PO3TAT 3
PIBHOMIPHOIO TEMIIEPATYPOIO &, BUBHAUAIOTH 3 BUPA3Y:
Nfi0,rd = Ky,0 Nra [ymo / Ymii ] (27)
ne Ky — KoedillieHT 3HMKEHHs IPaHULl TeKy4dOCTi CTalli 3a TeMneparypu 6, 1o

JOCSITAE€THCS B MOMEHT Yacy t, TuBUCH po3aii 3;
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Nr¢ — po3paxyHKOBa Hecyya 3JaTHICTh MomepeuHoro mnepepizy Nprg 214
MIPOCKTYBaHHS 32 HOPMAJIBHOI TEMIIEpaTypH.

6.6.2.3.1.2 Po3paxynkoBa Hecyya 31atHICTb Nfigrg B MOMEHT uacy t

KOHCTPYKIIIi, 110 TPaIlo€ Ha PO3TAT, 3 HEPIBHOMIPHUM PO3MOIIOM TeMIepaTypu

0 IIMPHUHI OMEPEYHOTO TIEpepi3zy BU3HAYAIOTH 3 BUPA3Y:
Nﬁ,t,Rd = ZAiky,G,i fy /7M,fi (28)
i1

ne Aj — eJeMeHTapHa 101 MTONIEPEYHOTO TIepepi3y 3a TeMneparypu &;
Kyoi — KoedillieHT 3HIDKEHHS TpaHUIl TEKy4OCTi CTali 3a Temmeparypu 6,
JTUBUCH PO3LT 3;
6. — TemnepaTypa eIeMeHTapHOI ionli A;.
6.6.2.3.1.3 PoszpaxynkoBa Hecyuya 31atHiCTb Nfigrg B MOMEHT uacy t
KOHCTPYKIi, IO MpAaIlOe€ Ha PO3TAT, 3 HEPIBHOMIPHUM PO3MOJLIIOM TEMIIEPATYPH
MOKE CIIPOIIEHO JIOPIBHIOBAaTH pO3paxyHKoOBii Hecyuidh 37aTHOCTI NgigRrg
KOHCTPYKIi, 0 NPALIOE€ HAa PO3TAr, 3 PIBHOMIPHUM PO3NOJALUIOM TeMIIepaTypu
cTail 6,, o JOPIBHIOE MAKCUMAJIbHIN TeMIepaTypl cTall 6, max B MOMEHT dacy t.
6.6.2.3.2 Koncrpykuii, mo mnpamiooTh, Ha CTHCK, 3 MNONEPEeYHUMU
nepepizamu Knacy 1, Kiacy 2 ado Kaacy 3
6.6.2.3.2.1 Po3paxyHkoBa Hecy4Ya 3JaTHICTb B MOMEHT uyacy t mpwu
NO370BXKHBOMY 3TMHI Npfitrg CTUCHYTOT KOHCTPYKIII 3 TIOMIEPEYHUM MepepizoM
Knacy 1, Knacy 2 a6o Kinacy 3 (Knacudikaiiis monepednux mnepepisiB HaBelIeHa B
Honatky P) 3 piBHOMIpHOIO TeMIIepaTyporo 6, BU3HAYaIOTh 3 BUPA3Yy:
Ny fitra = X Aky,e fy /7/|v|,ﬁ (29)
e yf — KOeQIIEHT 3HWKEHHA ISl BTPAaTH CTIMKOCTI MpW 3TUHAHHI IS
pPO3paxyHKy Ha BOTHECTINKICTh;
Ky,0 — KOe]illieHT 3HMKEHHs IPaHULi TEKy4dOCTi CTalli 3a TeMIeparypu 6, 1o
JIOCATAETHCSI B MOMEHT 4acy t 3riiHO 3 po3aiyiom 6.
6.6.2.3.2.2 3Ha4yeHHs ) NPUIMAIOTh SIK MEHILIE 31 3HAYEHD )y fi TA )z fi, 11O

BU3HAYAIOTh 32 POPMYJIOIO:
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! (30)

=
9094'\/@;_19

ae ¢, = ;[1+a/19 +71§] Ta

o =065.[235/ 1, .

THYYKICTh A¢ 3a TeMIlepaTypu 6, BU3HAYAIOTh 3 BUPA3Yy:

Ao = 719[ky,9/k5,9 g (31)

ae Kyo — KoedilieHT 3HIDKEHHS TPaHMI TEKydOoCTi CTaji 3a TemmepaTypu 6, 1o
JOCATAETHCSI B MOMEHT 4acy t 3riiHO 3 po3aiioM 3;
Ko — KoeilieHT 3HMKEHHS TAaHTEHCY KyTa HAXWITy JIIHIHHOT MPY>KHOI TUTSTHKH
3a TemIeparypu ctai 6, 10 JOCSATaEThCd B MOMEHT 4Yacy 1 3rigHo 3
po3aiom 3.
6.6.2.3.2.3 JloB)XHHA 30HU TO3I0BKHBOTO 3TUHY | KOJOHU A1 PO3paxyHKY
Ha BOTHECTIMKICTh Ma€ 3arajoM OyTH BH3Hay€Ha SK JJJI1 IPOCKTYBaHHS 3a
HOpMasbHOI TemmnepaTypu. OJHaK, y paMHO-B’sI3¢BOMY KapKacl JOBXKMHA 30HHU
MIO3JIOBKHBOTO 3TUHY lf KOJNIOHM Moke OyTW BHU3HAYEHA, PO3IVISIANYM ii SK
3aKpiIUIeHa B HAMpPSMKY HETMEpEepBHUX a00 HaIIBHENEPEPBHUX B’S31B /10 JOBXKHUH
KOJIOH Yy TPOTHUIIOKESKHOMY BIJICIKY HaJ Ta I, 32 YMOBHU IO BOTHECTIHKICTh
OrOPODKYBAJIbHUX  KOHCTPYKIIH  MNPOTUIOXKEKHOTO  BIACIKY HE  MEHIIe
BOTHECTIMKOCTI KOJIOHH.
6.6.2.3.2.4 ]JIns paMHO-B’SI3€BOTO KapKacy, /i€ KOXEH MOBEpX SBISE COOOI0
MPOTUIIOKEKHUHN BIJICIK 3 BIJIMOBIIHOK BOTHECTIUKICTIO, HA CEPEAHROMY MOBEPCI
JIOBXKHHY 30HH MMO3/I0BXXKHBOTO 3THHY lfi HermepepBHOT KOJIOHU MOYKHA TIPUIAMATH SIK
ls = 0,5L, a na Bepxubomy moBepci |l = 0,7L, me L - po3paxyHKoBa JTOBXKHHA

KOJIOHM Ha BIJIMOBITHOMY TOBEPCi, TUBUCH PUCYHOK 0.
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OxpeMi IPOTUTIOKEKHI

Hiadparma sxopcTkocTi e .
BIZICIKM Ha KO)KHOMY IIOBepCi

a0o iHIIa cucTeMa B’ sI31B

JloBxxruHa KOJIOHH,
/ IO 3a3HA€ BOTHEBOI'O
/ BIUIMUBY

i
{
!
!" .:ﬂ.ﬂ-‘
}r l ' Ly
I[OB)KI/IHa KOJIOHH, 110

3a3Ha€ BOTHEBOI'O f Column |.n_n=“| L’
) BBy || [ exposed to fire

|
/ '.F
P I‘! ne=0.5L, L :l
\

L,

Cxema nedopmMyBaHHs
I yac MoxkKexi

/%ﬁ
—

%

b

L

S S S S
PucyHok 6 — JIoBXXMHM 30H TIO3JIOBXKHBOTO 3THHY | KOJIOH paMHO-B’SI3¢BOTO

KapKacy

6.6.2.3.2.5 Jlnia npoekTyBaHHS 3a HOMIHAJbHUM TEMIIEPATYPHUM PEKUMOM
pO3paxyHKOBa Hecy4a 37aTHICTb B MOMEHT 4Yacy t mpu MO3I0BKHBOMY 3THHI
Npfitrd KOHCTPYKLIi, IIO MpallO€ HAa CTUCK, 3 HEPIBHOMIPHUM PO3MOILIOM
TEMIIEpaTypd MOXE JOPIBHIOBATH PpO3PaXyHKOBIM HeCydid 37aTHOCTI TpHU
Nn0370BXHBOMY 3TUHI Np 5t g KOHCTPYKIIIi, IO MPALIOE HA CTUCK, 3 PIBHOMIPHUM
pO3MOALIOM TeMIlepaTypu cTam 6,, 10 JAOPIBHIOE MAaKCUMAaJbHIA TeMIlepaTypil
cTall 6, max B MOMEHT 4dacy 1.

6.6.2.3.3 baaku 3 nonepeunnmu nepepizamu Kinacy 1 a6o Kunacy 2

6.6.2.3.3.1 Po3paxyHkoBa Hecy4a 34aTHICTh Ipu 3THHI Mfgrg MOMEPEUHOTO
nepepizy Kmacy 1 abo Krnacy 2 3 piBHOMIpHUM pO3MNOJIJIOM TeMmiepatypu 6,

BU3HAYaIOTh 3 BUPA3Y:

Msio,rd = ky,e [ymo / Ymfi IMRg (32)
ne Mrqy — 3TMHAIBHUM MOMEHT y IUIACTHYHOMY INApHIP1 My rg 3aTaJIBHOTO IIEPEPIZY
JUTsl TIPOEKTYBaHHS 3a HOpMaslbHOI Temmeparypu 3rigHo 3 JIBH B.2.6-198 a6o

3HUKCHUH 3TMHAJIbHUN MOMEHT Ul MPOEKTYBAHHs 3a HOPMAJBHOI TEMIIEpATYpH,

110 BpaxOBY€ BIUTUBHU Tonepeunoi cuim 3rigao 3 JIbH B.2.6-198;
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Kyo — KoedilieHT 3HWKEHHsS TpaHHIl TEKydOCTi cTaii 3a Temmeparypu 6,
3T1JIHO 3 pO3JLIoM 3.
6.6.2.3.3.2 Po3paxyHKOBY HeCy4y 37aTHICTb MpHU 3TUHI Msitrg B MOMEHT Hacy
t monmepeunoro mepepizy Kmacy 1 a6o Kmacy 2 3 HepiBHOMIpHUM PO3MOA1IOM

TEeMIIepaTypH IO MIKUPHUHI Iepepi3y BU3HAYAIOTh 3 BUPA3Y:

n

Miira = 2 AZK, 0 i 1 7ua

1,t, ; 1y, 0,0 "yl N (33)

Je Zj — BIJICTaHb BiJ IUIACTUYHOI HEWUTpaiIbHOI OCI J0 IIEHTPY eJIeMEHTapHOI
o 4;;

fy; — HoMiHanbHa rpaHmus TekydocTi fy, g ememeHTapHOI MO Aj, IO

MPUUMAETHCS 31 3HAKOM IUIIOC ISl CTUCHYTOI YacCTHMHHM MEpepi3y BITHOCHO

IJIACTUYHOI HEUTPaJIbHOI OC1 Ta 31 3HAKOM MIHYC JUIsl PO3TATHYTOI YaCTHHH

nepepizy.

Ai ta Ky Bu3HaueHi B 4.2.3.1 (2).

6.6.2.3.3.3 fx anbpTepHaTUBY PO3PAXyHKOBY HECydy 3JaTHICTh NMpPU 3TUHI

Msitrg B MOMeHT yacy t momepeunoro mnepepidy Kmacy 1 abo Kiacy 2 3
HEPIBHOMIPHUM PO3MOJUIOM TEMIEpaTypu MO IIMPUHI TMepepi3y BHU3HAYAIOTH 3
BUpa3zy:

Msitrd = Mrigra / K1 K2 (34)

ne Mrigrd — PO3paxyHKOBa HeCyda 3JaTHICTh Mepepi3y MpH 3TUHI JJIs MOCTIHHOT
TeMmriepaTtypu 6, sfKka JOPIBHIOE TIOCTIMHIN TemmepaTypi 6, B MOMEHT 4acy t y
MOTIEPEYHOMY Tepepisi, 10 He 3a3HA€ TEIIOBOTO BILTMBY BiJl OTIOP;

K1 — KOE(IIIEHT MPUCTOCYBAHHS ISl HEPIBHOMIPHOTO PO3MNOLITY TEMIIepaTypu
10 IIIMPHHI MOTEPEYHOro nepepisy,  auBuch (7);

Ky — KOe(ILIEHT MPUCTOCYBAHHS JUIsi HEPIBHOMIPHOIO PO3MOALLY TeMIlepaTypu
B3JIOBXK OAJIKH, TUBUCH (8).

6.6.2.3.3.4 Po3paxyHKOBY HeCydy 3/1aTHICTh IIPU 3THHI 3 KPYUYEHHSAM M, fitRrd B

MOMEHT 4acy ! TrOopHU30HTAIbHO HEOOMEXKEHOr0 KOHCTPYKLII 3 MONEpPEeUHUM

nepepizom Knacy 1 abo Krnacy 2 Bu3Ha4arOTh 3 BUpasy:

I\/Ib,fi,t,Rd = ALTfi VVpl,y ky,e,com fy / YM fi (35)
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€ yitf — KOe(DIIeHT 3HWXKEHHS ISl BTPATU CTIMKOCTI MNpHU Kpy4YeHHI IS

PO3paxyHKy Ha BOTHECTIMKICTD;
Kyocom — KOE(DIIIEHT 3HIDKEHHS 3 PO3ALTy 3 UId TpaHHLI TEKydoCTi cTaii 3a

MaKCUMaJIbHOI TeMIepaTypHu y CTUCHYTIN 30H1 6, com, 110 JOCATAETHCS B
MOMEHT 4Yacy t.

IIpumirka. CrpoiieHo 6, com AOPIBHIOBATH PIBHOMIPHOMY PO3IOALTY TeMIieparypu 6.

6.6.2.3.3.5 3HaueHHs | 1 fi BU3HAYAIOTH 13 TAKUX BUPA3iB:

1
¢LT,9,com + \/[¢LT,€,com]2 - [Z'-Tﬂ’com]z

1 _ -
e ¢LT,6,com = 2':1"‘ aALT 0.com + (ﬁLT,a,com)z:'

Airfi = (36)

Ta

=065.[235/ 1, 37)

ELT,H,com = ZLT [kyﬂ,com / kE,&',com:P5

e Kg o,com — KOEImieHT 3HWKEHHS 3 PO3UTY 3 Il TAHTEHCY KyTa HaXMITy JTiHIHHOT
NPYXKHOI TUISHKU JUII MaKCUMAaJIbHOI TEMIIEPATYpH Yy CTUCHYTIH 30HI 6, com, IO
JIOCATAETHCA B MOMEHT 4acy 1.

6.6.2.3.3.6 Po3paxyHKOBY Hecy4y 3/IaTHICTb Ha J110 TONEPEYHOI CHIIH Vit rg B
MoMeHT 4Yacy t 3 momnepeunum mnepepizom Kiacy 1 abo Knacy 2 Bu3zHauawoTh 3
BHpa3y:

Vit rd = ky,e,web Vra [Ymo / Ymii ] (38)

ne Vgg — Hecyda 3JaTHICTh Ha JII0 TMOMEPEYHOi CHUJIM OCHOBHOTO IOMEPEYHOTO

nepepizy Ui NPOEKTYBaHHS 32 HOpMalibHO1 TemniepaTypu 3rigHo 3 EN 1993-1-1;
Bueb — CEPEHS TEMIIEPATYPA CTIHKU NIEPepisy;

Ky,0.web — KOCPILIIEHT 3HMKEHHS TPaHUL TEKYYOCTi CTAN 3a TEMIIEPATYPH Blyep,
JIAB. PO3/LT 3.
6.6.2.3.3.7 3HaueHHs Koe(iLIEHTY MPUCTOCYBAHHSA K; ISl HEPIBHOMIPHOTO
PO3MOUTYy TEMIIepaTypy NPUHMalOTh TAKUM YHHOM:

- 151 OajIKu, 110 3a3Ha€ BIUIUBY 3 YCIX CTOPIH, k1 =10
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- JUTA HE3aXUIIEeHOi 0aku, 10 3a3Ha€ BIUIMBY 3 TPHOX CTOPIH, 31 CTae3a1i30-
0eTOHHOIO a00 OeToHHOIO IUIMTOI k1 = 0,7

- ISl 3aXMINEHOI OayiKu, 1110 3a3Ha€ BIUIMBY 3 TPhOX CTOPIH, 31 CTaje3ali3o-

0eTOHHOIO a00 OeToHHOIO IIMTOI K1 = 0,85

6.6.2.3.3.8 [lns HEepiBHOMIPHOTO TEMIIEPaTypHOTO PO3MOJLIY B3JIOBX OalKu
KOeQIIi€HT MPUCTOCYBAHHS K, IPUHAMAIOTh TAKUM YHHOM:
- /11 CTaTUYHO HEBU3HAYEHOI OAJIKU: Ko =0,85;

- JUTSA BCIX 1HIIUX BUIMAIKIB: Ko = 1,0.

6.6.2.3.4 baaku 3 nonepeunnmu nepepizamu Kinacy 3
6.6.2.3.4.1 Po3paxyHKOBY HeCy4y 3MaTHICTh TIpH 3rUHI Mfi;rq B MOMEHT 4acy t
nonepeyHoro mnepepisy Kiacy 3 3 pIBHOMIpHMM pO3NOAUIOM TeMIEpaTypu

BU3HAYAIOTh 3 BUpA3y:

Mﬁ‘tde = ky,e Mg [YM,o / Y™ fi ] (39)

ne Mgy — IpyXHUHM 3rHHAIBHUA MOMEHT OCHOBHOTO IMOMNEPEYHOT0 mepepizy M. rd
JUIsl TIPOCKTYBaHHS 3a HopMaibHOI TemmepaTypu 3rigHo 3 JIBH B.2.6-198 a6o
3HIKEHUH 3TMHATBHUN MOMEHT AJI MPOEKTYBaHHS 32 HOPMAaJbHOI TeMIIepaTypH,

10 BpaxoBYe€ BIUIMBH TonepedHoi cuim 3rigHo 3 JIbH B.2.6-198;

Kyo — KoeillieHT 3HMKEHHs IpaHUIi TEKy4dOCTi CTali 3a TemmepaTrypu 6, 3riHo 3
po3aiom 3.

6.6.2.3.4.2 Po3paxyHKOBY HeCy4y 3MaTHICTh TIpH 3rUHI Mfi;rg B MOMEHT 4acy t
nornepeyHoro mepepizy Kimacy 3 3 HEpIBHOMIPHHM PO3MOIIJIOM TeMIEpaTypH

BHU3HA4YaKOTh 3 BUPA3Y:

Mritrd = Ky,0.max Mrd [Ymo / Y 1/ K1 2 (40)

ne Mgrq — Ipy>XHMI 3rMHAIBHUNA MOMEHT OCHOBHOI'O IMOMNEPEYHOTO Mepepizy
M rg ITIS1 IPOCKTYBAHHS 32 HOPMAJLHOT TEMIIEpaTypu a00 3HUKEHUMN 3TUHATLHUN

MOMEHT, 1110 BPaxoBY€E BIUIMBY TonepeyHoi cuiu 3rigHo 3 JIbH B.2.6-198:2014,

Ky.0,max — KOGQILIEHT 3HIDKEHHS TPAaHMII TEKydOCTi CTaji 3a MaKCHMAaJbHOI
TEMIEPATYPU Yy CTUCHYTIN 30H1 6, max, 1110 TOCSITAETHCS B MOMEHT 4acy {;
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K1 — KOe(ILIEHT MPUCTOCYBAHHS AJI1 HEPIBHOMIPHOTO PO3MOJLITY TeMIepaTypH
10 IIUPUHI TOTIEPEYHOTO Tiepepizy, TuBuch 4.2.3.3;
K2 — KOe(IIIEHT MPUCTOCYBAHHS JJIsI HEPIBHOMIPHOTO PO3MOJILTY TeMIepaTypu
B3JI0BK OaJyiku, quBuCh 4.2.3.3.
6.6.2.3.4.3 Po3paxyHKoBa Hecy4a 3/IaTHICTb MIPH MO3/I0BKHBOMY 3TUHI M it Rrd
HEOOMEeXeHOoi 300Ky Oajlku B MOMEHT yacy t 3 momepeunum nepepizom Kiacy 3

BHU3HAYAIOTh 3 BUPA3Yy:

M itrd = YLTf Wely Ky.0.com fy / Ymisi (41)

e LT fi BU3Ha4eHo B 6.6.2.3.3.
Ipumirka. CripomieHo 6, com TOPIBHIOE MAKCUMAIbHINA TeMIepaTypu 6, max-
6.6.2.3.4.4 Po3paxyHKOBY HeCy4y 3[AaTHICTh Ha [0 MOMEpeYHOi CHUIH Vit rg B

MOMEHT 4acy t juis monepeuroro nepepizy Knacy 3 Bu3HadaroTh 3 BUpasy:
Viitrd = ky,e,web Vrd [Ymo ! Ymii ] (42)

ne Vrg — Hecyda 3JIaTHICTh Ha JIiI0 MOIMEPEYHO! CUJIM OCHOBHOIO TOTEPEYHOTO
nepepi3y M1 IPOSKTYBAaHHS 32 HOPMAJIBHOT TeMIIepaTypH.
6.6.2.3.5 KoncTpykuii, 1110 Npamo0ThL HA CTUCK 3i 3THHOM, 3 MONEPeYHUMH

nepepizamu Knacis 1, 2 a6o 3

6.6.2.3.5.1 Po3paxyHKOBY HeCydy 3/1aTHICTh MPHU MO3J0BKHHOMY 3THHI Ryitq B
MOMEHT 4Yacy ! CTHCHYTO-3ITHYTOI KOHCTPYKIIi MepeBIPSIOTh BUKOHAHHSIM YMOB
(3.19) ta (3.20) mia koHcTpyKIii 3 momepeunuM mepepizom Kiacy 1 ado Knacy 2,

a60 ymoB (3.21) Ta (3.22) nns KOHCTPYKIIIi 3 monepeyHum nepepizom Kiacy 3.
kyM

Nt Ed y, fi,Ed
f f
y y
Xmin, iy o —— WyoiyKyeo o ——
Yrma o P YT v (43)
KyM_ .
" z, fi,Ed <1
Wk Yy
I,z ,0 .
P y M , fi
N eq o kLTMy,fi‘Edf + kzMz‘fi,E; <1 (44)
Zz‘fi Akyﬂ }/My,ﬁ ZLT,finl.yky.G }/M%ﬁ Wpl,zkyve ﬁ
Nfl,Ed + ky,vly,fi,Ed + kzMz,fl,Ed Sl (45)

f f f
lmm,fl Aky,9 ! W k ! W k !

el,y™y,0 el,z™y, 0
VORI OR] YO
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N g eq + kirMy g eg + KM, g
f f f
Xz, i Aky,e ! X W k ! W, .k .

el,y™y,0 el,z™y,0

<1

M, fi M. fi Im fi
JI€ Ymin fi BU3HAYEHO ¥ 6.6.2.3.2;
J2fi BABHAUEHO y 6.6.2.3.2;
JLTfi BU3Ha4eHO y 6.6.2.3.3.
PN,
kLT :1_ LT f Edfy S 1
Xz i Aky,a
Y i
Je Ut = 0,15 4.0 BM,LT -0,15<0,9
ky 1 luyNﬁ,Edf <3
Zy’ﬁAky’e J/M}jfi

ne py = (1,2fuy — 3) 1y0+0,4454y - 0,29  <0,8

K =1 ;N fi,Ed

z

; <3
Zz,fiAkyﬂiy

M, fi

ne W, = (2fuz—5) 1.0+0,44 5y, —0,29<0,8 ta 1,0<1,1

(46)

(47)

(48)

(49)

IIpumirka. KoedinieHTH €KBIBaJICHTHOTO PiBHO-MIPHOTO MOMEHTY [\ BKa3aHO Ha PUCYHKY 7.

Entopa momeHTiB KoeginienTn ekBiBajIeHTHOr0 piBHOMipHOIO

MOMEHTY B

Kinesi MoMeHTH

1l=w=1
MowmeHTH BiJl Jii TUIOCKOTO TMOTIEPEYHOTO
HABaHTaXCHHS
4‘ BM,Q = 1,3
S0 }SBY’
Ma Pmo = 1,4

Mq

MoMeHTH Bif ail IIJIOCKOro
MOTIEPEYHOT0 HAaBAHTAKEHHS Ta KiHIEBI
MOMEHTH
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v M
* ﬂM:ﬂM,w 7Q(ﬂM _ﬂM,w)
v N M R
Mg 1
v

Mg = | max M | nuie Bif monepeyHoro

HABaAHTAXCHHA
M AM

Q
v
w AM max M| JUTSL STTFOP X MOMEHTIB
t MQ t 0e3 3MIHHA 3HAKY
‘max M ‘+ \min M ‘ IUIs1 EIFOP U MOMEHTIB
31 3MIHOIO 3HAaKy
AM

S

Pucynok 7 — KoedilieHTH €KBIBaJIEGHTHOTO PIBHOMIPHOT'O MOMEHTY

6.6.2.3.6 Koncrpykuii 3 nonepeunumu nepepizamu Kaacy 4

6.6.2.3.6.1 [Ins xoHCTpyKIlii 3 monepeuHuMu mepepizamu Knacy 4, okpim
TUX, IO TPAIOIOTh Ha pO3TAT, MOXHA NPUNYCTHTH, MmO YyMmoBa (3.18)
3a0e3mnedeHa, K0 B MOMEHT yacy t temmeparypa ctaii 6, B yCiX MOMEpPEYHHUX
nepepizax He nepeBuiye .. = 350 °C.,

JlonatkoBy iH(}OpMaIiI0 CTOCOBHO CIPOILIEHHX METOJIB PO3pPaxyHKy IS
KOHCTPYKIIiK 3 monepeynnmMH niepepizamu Knacy 4 HaBeneHno y goaatky I1.

6.6.2.4 Kpurtuuna Temmneparypa

6.6.2.4.1 Sk anprepHaTuBa 10 6.6.2.3 (BUZHAYEHHIO PO3PAXYHKOBOI HECYUOi
3IaTHOCTI) TEPEeBIPKY MOXXHA 3poOWTH B 00JIaCTI TEeMIEpaTypH HUISIXOM
NOPIBHAHHSA PO3PAaXyHKOBUX TEMIIEPATyp 3 KPUTUYHOIO TEMIIEPATYPOIO.

6.6.2.4.2 Kputuuyna temmneparypa 6, BYIJICLIEBOi CTajll Y MOMEHT 4acy t
JUISL HEPIBHOMIPHOTO pO3MOAUTY TeMIepaTypu B KOHCTPYKLii Moxe OyTu

BU3HAYEHA JJIs1 Oy/b-SIKOTO CTYNEHsI BUKOPUCTAHHS L Y MOMEHT 4acy t = 0, okpim
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BUIIAJIKY, KOJHM pPO3TIIANAEThCA KpuTepii medopmarii abo Tpeba BpaxoByBaTH
SIBUIIIE CTIMKOCTI, 32 JOPMYIIOIO:

1

0,.,=3919In| — . —11+482
a,Ccr |:O’9674ﬂg,833 j| (50)

ne Lo ue menuie 0,013.
3HadeHHs G, AN BeMUuuHU L Bix 0,22 mo 0,80 HaBemeHo B Tabmmii 3.

Tabnuusg 2 — Kputuuna temneparypa 6, o 115l 3Ha4€Hb CTYTCHS] BAKOPUCTAHHS Ll

Ho Qa,cr Ho ‘9a,cr Ho ea,cr
0,22 711 0,42 612 0,62 549
0,24 698 0,44 605 0,64 543
0,26 685 0,46 598 0,66 537
0,28 674 0,48 591 0,68 531
0,30 664 0,50 585 0,70 526
0,32 654 0,52 578 0,72 520
0,34 645 0,54 572 0,74 514
0,36 636 0,56 566 0,76 508
0,38 628 0,58 560 0,78 502
0,40 620 0,60 554 0,80 496

6.6.2.4.3 JInst KOHCTpPYKIii 3 monepeuHnmMu niepepizamu Kiacy 1, 2 abo 3 Ta
JUISL BCIX KOHCTPYKIIIM, 110 MPalOITh HAa PO3TAr, CTYHiHb BUKOPUCTAHHS [ B
MOMEHT 4acy t = O BU3HauarTh 3 BUpa3y:
to = Eia/Riido (51)
ne Rsigo— 3HaueHHA Ry gt B MoMeHT yacy t = 0; Ef 4 Ta Rfi ¢ 3ri1HO 3 6.6.2.1.
6.6.2.4.4 AnpTepHATUBHO AJIs1 KOHCTPYKIIIN, IO TPAIIOIOTh HA PO3TAT, Ta IS

Oasiok, misi SKUX TO3/J0BXKHIM 3TUH 3 KPYYEHHSM HE € MOXJIMBUM BHJIIOM

PYWHYBaHHS, [y MOYKHA CIIPOILEHO BU3HAYUTH 3 BUPA3Y:
Mo = Tsi [YM,ﬁ / YM,o] (52)

1€ 77 — KOe(IIEHT 3HUKEHHS.

6.6.2.5 3pocTaHHs TeMnepaTypu cTaJi

6.6.2.5.1 He3axuiueHi BHYTpillIHi cTaj1eBi KOHCTPYKIULl

6.6.2.5.1.1 Ilpupict Temneparypu cTami Ab,; WIS PO3PaXyHKOBOIO
PIBHOMIPHOTO PO3MOJAUTY TEMIIEpaTypyd B IOMEPEYHOMY IMepepi3i HEe3axXHUIIEeHOT

CTaJIeBOT KOHCTPYKIIIT 3a MPOMIKOK yacy At BU3Ha4aIoTh 3a (HOPMYIIOIO:
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ik, NV At (53)
Capa

A

at

ne: Ksn— xopuryBaabHHUI KoeilieHT eeKTy 3aTIHCHHS,

An 'V — koedimieHT niepepizy He3aXHUICHOI CTAJIEBOT KOHCTPYKITii, 1/M;
A, — II0II1a TOBEPXH1 KOHCTPYKIIii, M?;

V — 00'eM KOHCTPYKIIii, M,

C, — muToMa TertoeMHicTh ctami, Jx/(kr K);

et — PO3PAXYHKOBE 3HAUCHHS PE3y/IbTYI0UOr0 TEIIOBOTO MOTOKY, BT/M;
At — mpoMikOK Yacy, c;
pa — TYCTHUHA CTa, Kr/M°.
6.6.2.5.1.2 KopuryBanbHuii koedilieHT ePeKTy 3aTiHEeHHS ISl JBOTAaBPOBUX
nepepisziB Mpu HOMIHAIBHOMY BOTHEBOMY BIUIMBI BU3HAUAIOTH 32 (HOPMYJIOHO:
Ksh = 0.9 [An/ V1o /! [An ! V] (54)
ae: [An /! V]p — 3HaueHHs KOShIIiEHTY KOPOOUACTOro MOIEPEYHOro mepepisy.
JIJIs peiTy BUNaAKiB 3HaYCHHS Ky, BU3HAYAIOTH 3a (hOPMYJIOHO:
Ksh = [Am V1o ! [An 1 V] (55)
JIns MOBHICTIO OOJMIIbOBAHUX TMOMEPEUYHHUX TEpepi3iB  Onmykiaoi (popmu
(HampuKIaa, TPSIMOKYTHUX a00 KPYIVIMX MYCTOTHUX MEPEpI3iB) MiA MI€I0 MOKENKI
e(eKT 3aTIHCHHS HE BiAirpae poJji Ta, BIAMOBIAHO, KOPUTYBAIbHUN KoehilieHT Kg,

JIOPIBHIOE OJIMHMIITI.

6.6.2.5.1.3 3Hauenus ﬁnet,d BM3Ha4aloTh, npuitMaroun & = 1,0 Ta &y
BlamoBiaHO 10 2.6.1.

6.6.2.5.1.4 3nauyenns At npuiiMaroTh He OUTBIIE HIX 5 C.

6.6.2.5.1.5 V dpopmynax (3.41), (3.42) 3nauenns A, / V mae OyTu He MEHIIE
Hik 10 M

Hesiki GopMynu AJis BU3HAYEHHS pO3PaXyHKOBHX 3HA4Y€Hb KOE(DILIEHTY

nepepisy An / V 11 He3aXHUIIEHNX CTAJIEBUX KOHCTPYKIIH HaBeAeHI B Ta0wuii 4.
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Tabmus 3— Koedimient nepepizy Any, / V U1s He3aXUIIEHUX CTAIEBUX KOHCTPYKITiH

Binkpurtuii mepepis, o 3a3Ha€ BIULTUBY BOTHIO 3 yCiX
CTOpIiH:
A,  nepumemp

V  mwioma nepepizy

Tpy0a, 0 3a3Ha€ BIUIMBY BOTHIO 3 YCiX CTOPIH:
AnlV =11

Binkpurtuii mepepis, mo 3a3Ha€e BILIUBY BOTHIO 3 TPHOX
CTOpIiH:
A, _ TIOBEpXHs, IO 3a3HAE BIUIUBY BOTHIO

V TUIoMIa ep epizy

f

IMycrorinuit mepepiz (abo 3BapeHwit KopoOUATHIA
mepepis 3 OMHAaKOBOKO TOBIIMHOIO CTiHKM), IO 3a3HAE
BIUIMBY BOTHIO 3 YCiX CTODiH:

Sxmot«b: An/V=1/t

[Monuus JBOTaBPOBOTO MEpEpisy, IO 3a3HAE BILIUBY
BOTHIO 3 TPHOX CTOpIH:

An/V=(b+2t)/(bt)

Skmo t «b: A/ V=1/1

3BapeHuil KopoOuaTHii Tepepi3, L0 3a3HA€ BIUIMBY
BOTHIO 3 YCIX CTOpIH:

i _ 2(b+h)
V' mioma nepepizy
Skmot«b: A /V=1/t

T

—_— h -—

]
—b—

KyTuk, mo 3a3Hae BIUIMBY BOTHIO 3 YCiX CTOpIH:

AnlV =21t
" ;-

S AN

JIBoTaBpoBHii epepi3 i3 KopoOIATHM ITiACHICHHSIM,
IO 3a3HA€ BIUTMBY BOTHIO 3 yCIX CTOPIiH:

A, 2(b+h)

V  moma niepepizy

P-—?——I

[Tnockuii mpoKar, o 3a3Ha€ BIUIMBY BOTHIO 3 yCiX
CTOpIH:

An/V =2(b+1)/ (bt)

Skmo t«b: An/V=2/t

.
‘

[Tockuit mpoKar, 1o 3a3Ha€ BILIMBY BOTHIO 3 TPHOX
CTOpIH:

An !V =(b+2t)/(bt)

Slkmot«b: A /V=1/t
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6.6.2.5.2 BHyTpilIHs cTajeBa KOHCTPYKIis, III0 BKPUTA BOTHE3aXHUCHUM
Martepiajaom
6.6.2.5.2.1 TIlpupict Temnepatypu Af,; 3a TPOMDKOK yacy At s
PIBHOMIPHOTO PO3MOILIY TeMIIepaTypud B IONEPEUYHOMY IIepepi3l 3aXHUILEeHOI
CTaJIeBOI KOHCTPYKIIIi BU3HAYAIOTh 32 (POPMYJIOIO:

LAV (6,6,

$110
Ab,, = dcp (4413 At— (e -1)AG,,, (56)
ne: A, /V — xoediuieHT mepepily CTaleBUX KOHCTPYKIH, IIO BKPHUTI
BOTHE3aXHCHUM MaTepiajiom;

A, —IoIa BOrHE3aXMCTHOIO MaTepialy, M

V  —o0'eM koHCTpYKIIi, M?;

C, — IIMTOMA TEINIOEMHICTH CTal, 110 3aJISKUTH B TemrieparypH, Jx/kr K;

Co,  — IIMTOMA TEIUIOEMHICTh BOTHE3aXMCHOTO Marepiany, Jx/kr K;

d, — TOBIIMHA BOTHE3aXMCHOT'O Marepiainy, M;

At — iHTEpBan yacy, c;

0,1 — TeMmeparypa cTaii B MOMEHT yacy t, °C;

Oyt — TemIeparypa ra3oBOro cepeioBHIlNa B MOMeHT dacy t, °C;

ABy; — IpUpPICT TEMIIEPATYPH I'a30BOI0 CEPEIOBHIIA 33 MPOMIKOK dacy At, K;

Ap  — TEIUIONPOBIAHICTH BOTHE3aXUCHOTo Matepiaiy, B1/(m K);
pa  — TYCTHHA CTai, KI/M;
pp  — T'YCTHHA BOTHE3aXHCHOI'O MaTepialy, Kr/M°.
¢ — Koe(IlI€HT, KU pO3paxoBYIOTh 3a TaKOIO (HOPMYIIOIO:
p="""0d A IV (57)
CalPa

Sxmo s Aby; > 0 3a popmyioro (3.43) npupict Temnepatypu Abf,; Mae
BiJl'€eMHE 3HAUYCHHSI, TO 32 PE3yJIbTAT PO3PAXyHKY ciiij Opatu Ab,; = 0.

6.6.2.5.2.2 3na4eHns: Cp, Ay Ta p, BU3HAYAIOTH 3T1IHO 3 PO3JILIOM 3.

6.6.2.5.2.3 3Hauenus A¢ npuiimaroTs He Oinbie HiXx 30 c.

6.6.2.5.2.4 Ilnomy A, BOrHE3aXUCHOIO MaTepially 3arajoM MpHUHMArOTh fK

IJIOLY HOT0 BHYTPIIIHBOI MOBEPXHI, a AJIsl MYCTOTLIOrO OOJIMUIIOBAHHS 13 3a30pOM
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HABKOJIO CTaJIeBOI KOHCTPYKIT MOXKHAa MNpUAMATH TakKe K 3HAYEHHS, SK A7

MyCTOTIJIOTO OOJIHITIOBaHHS 0€3 3a30py.

Jesixi hopMyin I po3paxyHKy 3HaueHHs KoedinieHTy nepepizy A, / V s

130JIbOBAaHUX CTAJIEBUX KOHCTPYKIIINA HaBEACHI y TaOIuIIi 5.

Tabmuus 4 — Koedimient nepepizy A, / V s craneBux KOHCTPYKIiH, 110 BKPHUTI
BOTHE3aXMCHUM MaTepiaioM

Ecki3 nepepizy Omnwc Koedinient nepepisy (Ap / V)
30BHIITHE .
HepUMETP CTali

00JIMIIFOBaHHS
PIBHOMIPHOT IUTOIIA CTAJICBOTO Mepepis
TOBIMHU B pepI3Y
[TycTotine

x T 00JIMIIFOBaHHS

IBHOMIpHOT

h " piBHOMIHS 2(b+h)
TOBII[MHH)

l l IUTOIIA CTAJICBOTO Mepepizy

- b —m~ c, [*— b— |"'_ Ca

30BHIIIHE
OONUITIOBaHHS
PIBHOMIpHOI nepumeTp crai — b

> —]

TOBIIMHY, 1110
3a3Ha€ BILTUBY
BOTHIO 3 TPHOX
CTOpiH

TJI0IIIA CTAJIEBOTO TMEepepizy

T |
1 ;

[e—b—~

—b—=lk-c,

[Tycrorine
OOJIMIIIOBAHHS
PIBHOMIPHOI
TOBIIMHH, IO
3a3Ha€ BIUIUBY
BOTHIO 3 TPhOX
cropin)’

2h+b

TJI0IIA CTAJIEBOTO TIEpepizy

)" Po3mipu 3a30piB C1 Ta C; He nepeBuuLyoTs h/4.

6.6.2.5.2.5 Jlyis BOJOTHMX BOTHE3aXMCHUX MaTepialliB PO3pPaxyHOK IPUPOCTY

Temneparypu cram A6, moxe OyTH 3MIHEHO, 1100 BpaxyBaTH 4ac 3aTPUMKH Y

3pOCTaHHI TeMmIepaTypu ctaii, ko BoHa nocsarae 100 °C. Lleii yac 3aTpuMKu Mae

OyTu BU3HaA4Y€HO 3a MeToa0M, HaBeqaeHum B JICTY b B.1.1-17.
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6.6.2.5.2.6 Sk anmpTepHaTHBa PO3paxyHKy 3a (popmyroro (3.43) piBHOMIpHY
TEMIEPATypy 130JIbOBAHOI CTAJIEBOI KOHCTPYKIII MPU CTaHIAAPTHOMY BOTHEBOMY
BIUIMBY BHU3HAYEHOI TPHUBAJIOCTI MOXXHAa OTPUMATH, BHUKOPUCTOBYIOYM JaHI,
Bu3HaueHi 3rigHo 3 ICTY b B.1.1-17.

6.6.2.5.3 BHyTpilHsI cTajieBa KOHCTPYKILisl Y MOPOKHEYi, 110 3aXUIleHa
TeNJIOBUMH €KPaHAMH

6.6.2.5.3.1 YmoBH, 110 HaBeACHI HIKYE, 3aCTOCOBYIOTh B TAKMX BHUIIAIKAX:

— cTajeBa KOHCTPYKI[S Yy IMOpOXKHEYl, IO Ma€ MEpPEeKpPUTTS Bropi Ta
TOPU30HTAJIbHUAN TEIUIOBUM €KPaH 3HU3Y;

— CTaJIeBa KOHCTPYKIisl y MOPOXKHEY1, [0 MA€ BEPTUKAIbHI TEIUIOBI €KPaHU
3 000X CTOpIH.
AKII0O B 000X 3a3HAYEHUX BHUIAJKAX € 3a30p MK TEIJIOBUM €KpPaHOM Ta
KOHCTPYKLI€0. YMOBH HE BHKOHYIOTh, SIKIIO TEIJIOBUM €KpaH Oe3rmocepeaHbo
JOTUKAETHCS 10 KOHCTPYKIIII.

6.6.2.5.3.2 Po3paxyHOK mpupocTy Temmeparypu ctam A6, BHYTPIIIHIX
CTaJIEBUX KOHCTPYKIIiH, 10 3aXMIIEHI TEIJIOBUMHU €KpaHaMu, Ma€ 0a3yBaTHCS Ha
MEeToMax, Imo HaBeAeHI B 6.6.2.5.1 abo 6.6.2.5.2, BiAMOBIZHO NPUWHSBIIHA
temreparypy Afy: Takoro, IO JOPIBHIOE TEMIIEPATypl Ta30BOr0 CEPENOBHIIA Y
MTOPOKHEUI.

6.6.2.5.3.3 BrnactuBocTi Ta poOOTY TEMJIOBUX €KpaHiB, 110 BUKOPHUCTaHI MPU
OPOEKTYBaHHI, a TaK0X PO3BUTOK TEMIEpaTypyd Ta30BOr0 CEpelOBHILIA Y
MOpPOXkHEYl, B SKIM pPO3TAIllOBaHI CTaleBl KOHCTPYKLIi, BHU3HAYAIOTh MIJISIXOM
BUNPOOYBaHHS. Mertoau 1uX BUIPOOYyBaHb MAalOTh BIJNOBIAATH METOJAM,
Bu3HaueHuM B EN 13381-1 a6o EN 13381-2.

6.6.2.5.4 3oBHilIHI cTaeBi KOHCTPYKUIT

6.6.2.5.4.1 TemmnepaTypy 30BHIIIHIX CTal€BUX KOHCTPYKIIA BHU3HAYAIOTH,
BPaxOBYIOUH:

— pajianiiHUM TETIOBUH MOTIK BiJ] MPOTUIIOKEKHOTO BIJICIKY;

— pamiamiiHui Ta KOHBEKTUBHHWM TEIJIOBI TMOTOKW BIJ TOJIYM s, IIIO

BUXOJUTH 13 IPOPI3iB;
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— pamiamiiiHi Ta KOHBEKTHBHI BTPAaTH TEIUIa BiJ CTaJeBOI KOHCTPYKIII 110
HABKOJIMIIIHBOTO CEPEIOBUIIIA;
— PO3MIpH Ta po3TallyBaHHs OY/IBEIbHUX KOHCTPYKIIIi.
6.6.2.5.4.2 TemnyoBi ekpaHH MOKYTh OYTH BCTaHOBJICHI 3 OJIHOTO, ABOX a0o
TPhOX CTOpPIH 3O0BHIIIHBOI CTajeBOi KOHCTPYKIli, 00 3aXUCTUTH 11 BiA
pajiamiitHoi mepeaayi Temia.
6.6.2.5.4.3 TemtoBi ekpaHu MarOTh:
— 0e3mocepeIHbO KPIMUTHCS JI0 CTOPOHMU CTajeBOi KOHCTPYKIIi, sKa
noTpedye 3axucty abo
— OyTH [JIOCTaTHBOTO PO3MIpy, 1100 TIOBHICTIO 3aXUCTUTHU CTOPOHY
KOHCTPYKIIi BiJl paJiamiifHOro TeIIOBOTO MOTOKY.
6.6.2.5.4.4 TennoBi ekpaHu, sIKi pO3MIIANAIOTECA B A0AaTKy JI, moBuHHI OyTH
HEropIoYMMHU Ta Matu BorHecTiikicTe He MeHmie El 30 Biamosinuo mo npICTY
EN 13501-2.
6.6.2.5.4.5 Temneparypy B 30BHIIIHIA CTaleBid KOHCTPYKIIiI, IO 3aXHUIICHA
TEIJIOBUMU €KpaHaMH, BU3HAYAIOTh, MPUIMAar0O4H, 110 pajialliiiHa rnepeaayda Teria
710 CTOPIH, SIK1 3aXMIIEH] TEMUIOBUMH €KpaHaMu, He BiAOyBa€eThCA.
6.6.2.5.4.6 Po3paxyHku MOXyThb 0a3yBaTHUCS HAa YMOBaX BpPIBHOBa)XEHOTO
CTaHy, III0 OTPHMaHI 31 CTAI[lOHAPHOTO TEIUIOBOTO OajaHCy 3a JIOIIOMOTOI0 METO/IIB
3 nogarky H.
6.6.2.5.4.7 Po3paxyHok 3rifHo 3 nogatkom JI mae 6a3yBaTHCsl Ha 3aCOCYBaHHI
MoOJiel, HaBeAeHoi y Joaatky b, sika omucye yMOBH TOXEX1 y BIACIKY Ta
napamMeTpu TOJyMm’sl, 10 BHUXOAUTH 13 NPOPI3iB, HA SAKUX Mae Oa3zyBaTuCA
PO3paxXyHOK PajiialliftHOTO Ta KOHBEKTUBHOT'O TEIIJIOBUX MOTOKIB.
6.6.3 YTo4uHeHi po3paxyHKOBi MeTOAU
6.6.3.1 3arajbHi N0J10:KeHHS
6.6.3.1.1 VYTouHeHi pO3paxyHKOBI METOAM MalOTh 3abe3mneuyBaTH
peaNiCTUYHUN PO3PaxXyHOK KOHCTPYKIMA, IO 3a3HAIOTh BOTHEBOTO BILIUBY.

Metonu maroTh 6a3yBaTucsa Ha QpyHIaMeHTaNbHIN Pi3uuHIA pOOOTI TAKUM YHHOM,
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00 MpU3BECTH IO BIPHOTO MPHUMYLICHHS OYIKYBaHOI pOOOTH KOHCTPYKTHBHOI
cuctemMu abo ii yacTuHU 200 OKPEeMOi KOHCTPYKITIT ITi/T 4ac TOKEXKI.
6.6.3.1.2 bynp-sKi BUIU MOKJIMBUX PYHHYBaHb, SIK1 HE PO3IJISAa€ YTOUHCHUN
pO3paxyHKOBHH  MeToj] (BKIIOYAIOYM  MICHEBY BTpaTy CTIHKOCTI  MpH
MO3JIOBXKHBOMY 3TMHI Ta PyWMHYBaHHsI BiJl J1i MONEPEYHOI CUJIM) CIIiJI 3amo0irTH
IUISIXOM peatizallii BIATOBITHUX 3aXO0/IiB.
6.6.3.1.3 VYTouHEHI pO3PaxyHKOBI METOAM MAaIOTh MICTUTH OKpeMi
PO3paxyHKOB1 MOJIEN1 /11 BU3HAUCHHSI:
— MIJBMILIEHHS Ta  PO3MOAUTY  TeMIlepaTypd B  KOHCTPYKIISAX
(TeruIoTeXHIYHUI PO3PaXyHOK);
— MEXaHIYHO1 TMOBEMIHKM KOHCTPYKTHMBHOI CHCTeMU abo Oyab-skoi ii
YaCTUHU (CTATUYHHUIA PO3PAXYHOK).
6.6.3.1.4 YTouHEHI PO3paxyHKOBI METOAM MOXYTh OyTH 3aCTOCOBaHi IS
Oy/Ib-SIKOTO PEKUMY HarpiBaHHs 32 YMOBH, 1110 BIJJOMI BJACTUBOCTI MaTepialliB s
BIJIOBIJTHUX J11alTIa30HIB TEMIIEPATYP.
6.6.3.1.5 VYTouHeHI pO3paxyHKOBI METOAM MOKHAa BUKOPHCTOBYBATH s
KOHCTPYKIIIH 3 Oyb-SIKUM THUIIOM IOMEPEYHOTO Mepepizy.
6.6.3.2 TensioTexHiyHMii po3paxyHOK
6.6.3.2.1 VYTouHeHI pO3paxyHKOBI METOAM MalTh 0Oa3yBaTUCS Ha
3arajJbHOBU3HAHUX MPUHIMIAX Ta MPUIYIIEHHAX TEOpIi TEMI000MIHY.
6.6.3.2.2 TemuoBa wMonenb, SKy 3aCTOCOBYIOTh TIPH TEIJIOTEXHIYHOMY
pPO3paxyHKy, Ma€ BpaXxOBYBaTH:
— BIAMOBIIHI TEIUIOB1 BILUIUBHY,
— 3MiHY TEIUI0(I3UYHUX BIACTUBOCTEH MaTepiaty 3aJIe’KHO Bij] TEMIIEPATYPH.
6.6.3.2.3 3a HeoOxigHICTIO Mae OyTH BpPaxOBaHO BIUIMB HEPIBHOMIPHOCTI
PO3MOiTY TEIJIOBOTO BILUTUBY Ta TEIUIONEpeady A0 CYCIIHIX YaCTHH OyIUHKY.
6.6.3.2.4 BrnimBoM HasBHOCTI BOJOTH Ta 1i TEPEHOCOM BCEpPEIMHI
BOTHE3aXMCHOTO MaTepialy MOXHa 3HEXTYBaTH.

6.6.3.3 CTaTn4uHuUii po3paxyHoK
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6.6.3.3.1 VYTOuHEeHI pO3paxyHKOBI MOJAENl [JIsi CTaTUYHOTO PO3PaXyHKY
MaloTh 0a3yBaTHCS Ha 3araJlbHOBU3HAHUX TMPUHIMIAX Ta MPUIYLHICHHSIX Teopii
Oy/iBeIbHOT MEXaHIKH, 110 BPaXOBYIOTh 3MIHU BJIACTUBOCTEH MaTepiajiB 3aJIeKHO
BiJl TEMIIEpaTypH.
6.6.3.3.2 BpaxoByioTh edekTn TemmnepaTrypHux achopmalliii Ta HalpyKeHb,
110 BUHUKAIOTh Y€pe3 MIJBUILEHHS Ta NIepenaan TeMIepaTyp.
6.6.3.3.3 Moaenp A CTAaTUYHOTO PO3PAXYHKY TAKOXK MA€ BPaXOBYBATH:
- CIIIJIbHO MEXaHIYHI HaBaHTAXKYBaJIbHI €(EKTH, reoMeTpuyHl AeheKTH Ta
TEIJI0B1 BILUTUBH;
- MEXaHIYHI BJACTUBOCTI MaTepialliB, IO 3ajieXkaTh BIJ TEMIIEpaTypH,
JTUBUCH PO3LI 3;
- FEOMETPHUYHO HEIIHIIHI e(eKTH;
- e(peKTH HENIIHIMHUX BJIACTUBOCTEH MaTepialliB, BKIIOUAIOUN HECTIPUST-JIMBI
BIJIMBY HaBAaHTAXKECHHSI Ta PO3BAHTAKEHHS HA KOPCTKICTh KOHCTPYKIIII.
6.6.3.3.4 E(pexTn HecTalioHapHOT TEeMIIepaTypHOi MOB3Y4OCTI HE MOTPEOYIOThH
JETATBHOTO  PO3MJISIAY, SKIIO BUKOPUCTOBYIOTH JlarpaMud  “‘HaIlpy>KeHHs-
nedopmaitii” 3riHO 3 PO3ALIOM 3.
6.6.3.3.5 [dedopmariii y rpaHUYHOMY CTaHi, 10 BU3HAYECHI PO3PAXyYHKOBUM
METO/JIOM, OOMEXYITh, 100 TapaHTyBaTH MI0 CYMICHICTh YCIX YaCTHUH
KOHCTPYKTHUBHOI CUCTEMU 30€peKeHa.
6.6.3.3.6 IIpoexkTyBaHHsS Mae BpaxOBYBAaTH T'PAaHWUYHUNA CTaH, 3a MeEXaMu
SAKOTO PO3paxyHKoOBI Jedopmallii KOHCTPYKTHUBHOI CHUCTEMHU CIPUYHUHSIOTH
pyiHYBaHHS BHACIOK BTPATH BIAMOBIAHOI ONOPY OJIHIET 3 KOHCTPYKIIIH.
6.6.3.3.7 Jlyig po3paxyHKy OKPEMHUX BEPTUKATHHUX KOHCTPYKIIIH MPUNMAIOTh
CHUHYCOITaJIbHE MMOYAaTKOBE IOIIKOKCHHS 3 MakcMMalbHuM 3HadeHHsM h/1000
MOCEepe/IMHI BUCOTH, SIKIIO 1HINE HE BU3HAYEHO BIAMOBIIHMUMH CTaHIAapTaMH Ha
MPOYKITIFO.
6.6.3.4 Bepudikauisa yrouHeHUX po3paxXyHKOBHX MojeJiei
6.6.3.4.1 TlepeBipka TouHOCTI (Bepu(ikallis) po3paxyHKOBHX MOJENCH Mae

OyTH 3/1iCHEHa HAa OCHOBI PE3yJIbTaTIB BIJMIOBIIHUX BUIIPOOYBaHb.
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6.6.3.4.2 Pe3ynpTaTH po3paxyHKIB MOXYTh CTOCyBaTHCS naedopmariiid,
TEMIEPATypU Ta MEK1 BOTHECTIHKOCTI.
6.6.3.4.3 KputuuHi 3HaueHHS MalOTh OyTH MEpPEeBIPEHI MIJIAXOM IMPOBEICHHS
aHalli3y YyTJIMBOCTI, 100 MEPEeCBIAYUTUCS Yy TOMY, ILI0O MOJENb BIJNOBIIAE
1HKEHEPHUM MPUHITUIIAM MIITHOCTI.
6.6.3.4.4 KputuuyHi 3HaYEHHS MOXYTh CTOCYBaTHCS, HaIPHUKIA],

PO3paxyHKOBOI JJOBXKUHH, pO3MipYy KOHCTPYKIIIH, pIBHS HABAHTAKCHHS.
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JIOJJATOK A
(TOB1IKOBHIA )

EKBIBAJIEHTHA TPUBAJIICTb BOI'HEBOI'O BIIVIUBY

A.1 Ileit miaxii BUKOPUCTOBYIOTH Y pasi, KOJIM HPOCKTYBAHHS KOHCTPYKIIIH
0a3yeThCsa Ha TaOJIMYHUX JAaHUX a00 Ha 3aCTOCYBaHHI CIPOIIEHUX METOIB 3T1JIHO 31
CTaHJAAPTHUM TEMIIEPATyPHUM PEKUMOM TTOKEKI.

A.2 Sxmo nuTOME TOXKE)KHE HaBaHTA)XCHHS BHM3HAUCHO 0Oe3 Horo
IHAMBITyaIbHOI OIIHKK (MuB. moaaTok B), To meil minxig mMae OyTH OOMEXKEHO
MPOTUIOKESKHUMH ~ BIZICIKAMH 3 TOXKCKHUM  HABAaHTAKCHHSAM  IEPEBAXKHO
I[EJTFOJIO3HOTO THITY.

A.3 ExBiBalleHTHY TpHUBaTiCTh loq (XB) BOTHEBOTO BIUIUBY 3a CTaHIAPTHUM
TeMIEPaTypHUM PEXKUMOM IIOKEXKl BHU3HA4aroTh 3a ¢opmynoro (A.1) abo 3a
dbopmyioro (A.2):

ted = (Qr.a-Ko-Wp) K, (A.1)
ted = (Qea Ko We) Ko, (A.2)

ne Qsg — pO3pPaxyHKOBE IUTOME TIOKEKHE HABAHTAXXEHHS BIJMOBITHO [0
nonatky I, Gua = Ora-Ad Ay

Ky — KOediieHT mepepaxyHkys;

Ws — Koe(IIll€eHT BEHTHIIAIIIT,

k. — xopuryBanpHHMl KO€(Iilli€EHT, 3HAYCHHS 3AJICKHUTh B MaTepiary
KOHCTPYKIIi (auB. Tabmuiro A.1), Wy = W AdAs.

Taoauns A.1 — KopuryBanbHuit koedillieHT K, 17151 pi3HUX MaTepiaiiB

(O — xoedirieHT BpaxyBaHHs MPOPI3iB, 10 HABESICHHI B JOATKy A)

Martepian KOHCTPYKITIi Kopurysanbuuii koedimieHT K,
3ani300eToH 1,0
3axuIeHa cTajib 1,0
He3axumena cranb 13,7-0

S0 HE BHUKOHYEThCS JeTajbHAa OIlIHKA TETUIO(I3UYHUX BIACTUBOCTEH
. o . 2
MaTepialliB OrOPOUKYBAIBHUX KOHCTPYKIIiH, TO mpuiitMarTh Kp=0,07 xB-M/MJIX.
[Hakmie 3HaueHHS KoedilieHTy K, 3aJeKHO BiJ TEIUIONOTIMHAILHOI 3aTHOCTI
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(b=./pcA2) wmatepiamy oropomyBaJbHHX KOHCTPYKLIH BH3HAYAIOTh 3TiTHO 3

Tabmunero A.2. JInsg po3paxyHKY TEILIONOTIMHAIBHOI 31aTHOCTI D cTiH, mimmor i
CTeJb, sIKI BUKOHAHO 3 0araToIapoBUX MarepiaiB abo KOMOIHOBAaHUX Marepialis,
3aCTOCOBYIOTH TIOJIOKEHHS, HABEJICH] B IOJIATKY A.

Ta6mus A.2 — KoedirrieHT Ky 3a1e:KH0 BiJi TSIUIONONIMHAIBHOT 31aTHOCTI

MaTepianxy oropoayBaJbHUX KOHCTPYKIIIN

b=./pca , Jx/(M* c"* K) Ko, xB*M°/M K
b>2500 0,04
720<b<2500 0,055
b<720 0,07

Koedirient BenTuismii W (Wr > 0,5) BU3HaYar0Th 3a (hopmMyIioro:
w; = (6,0/H)*%[0,62+90(0,4-a,)*/(1+byan)], (A.3)
ne: oy=A,/As — BIIHOWIEHHS TUIONII BEPTHKAILHUX TpOpi3iB y dacani (4y) 1o
IUTOINI TiIOTH Y BijCiKy (4f), 0,025 <a, <0,25;
on = AnlAs — BITHOIIEHHS IO TOPU3OHTAIBHUX MPOPI3iB y MOKPUTTI (Ap) 110
TUTOIII IMiJJIOTH Y BiACIKY (Af);
b, = 12,5(1+10a, — &%) > 10,0;
H — BHCcOTa NPOTUTIOXKEKHOTO BIJICIKY, M.
JI1s MaluX TIPOTHIOKEKHHX BiacikiB (Af < 100 M%) Ge3 mpopisiB y MOKPHUTTI
Koe(]illieHT Wi BU3HAYAIOTh 32 (POPMYIIOLO:
we= O™ 444, (A.4)
ne O — xkoedilieHT BpaxyBaHHs MPOPI31B 3T1AHO 3 10JaTKOM A.
Mae O6yTu miaTBEepKEHO BUKOHAHHS YMOBHU:
te.d < tigs (A.5)
ne tfi g — 4ac, SKUil BIANOBIAAE pO3PAXYHKOBOMY 3HAYEHHIO MEX1 BOTHECTIMKOCTI

KOHCTPYKITIH.
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JIOJJATOK b
(TOB1IKOBHIA )

KYTOBHUU KOE®IIIEHT

b.1 3aranbHi noJ10:KeHHS
Bb.1.1 KyTtoBuii koediiieHT @ BU3HAYAIOTh 32 (DOPMYIIOIO:
Dya1-aa2 = C0, 5058, (2:05 62 dAdA, , (b.1)
7251—2
KyroBuii koedimieHT BKa3ye dYacTKy 3arajbHOTO TEIUIOBOTO IIOTOKY Bij
BUIIPOMIHIOIOUOI TOBEPXHi , SKa J0CATae 3ajaHoi NpHiiMaiodoi moBepxHi. Moro
3HAUEHHA 3aJeKUTh BIJ PO3MIPYy BHUIIPOMIHIOIOUOi IIOBEpPXHI, BIJCTAaHI MIX

BI/Il'IpOMiHI-OIOLIOI-O Ta anﬁManqom IIOBCPXHAMH Ta BiI[ 1X B3a€EMHOIO PO3TalllyBaHHA

(muB. pucyHok b.1).

Pucynok b.1 — Panianiiinuii TemiooOMiH MK JBOMA MOBEPXHSIMU 3 HECKIHUEHHO
MaJIMMH IUJI0LIaMH

b.1.2 flkmo BUMpPOMiHIOBAY Ma€ PiIBHOMIpHI TeMIepaTypy 1 BUITPOMIHIOBAIbHY
3JIaTHICTh, TO BU3HAYEHHS KYTOBOTO KOE(ILI€EHTY MOKHA CIIPOCTUTH 1 HABECTU MOTO
TaKUM YUHOM: «IPOCTOPOBHM KyT, B MeEXaX SIKOTO BHUIIPOMIHIOIOUY IOBEPXHIO
MOXHa 0aYUTH 3 OKPEMOi MOBEPXHI 3 HECKIHYEHHO MAaJIol0 IIJIOIICI0, PO3IUICHUN Ha
2m».

Bb.1.3 Papiamiiinuii TEemIooOMiH A0 HECKIHYEHHO MaJiOi IUJIONIl BHITYKJIOL
MOBEPXHI KOHCTPYKI[li BU3HAUAETHCA JIMILE PO3TAIIYBAHHAM Ta PO3MIpaMU MOKEXKI

(BIUIMB PO3TAIyBaHHS).
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b.1.4 Pamianiiinuii TemnooOMiH A0 HECKIHYEHHO Majoi IUIONIl YBITHYTOI
MOBEPXHI KOHCTPYKIIii BU3HAYAETHCS PO3TAIIYBAaHHAM Ta pO3MipaMH MOXKEXK1 (BIIUB
pO3TalllyBaHHs), a TAKOXK BUIPOMIHIOBAHHSM BIJl 1HIITUX YACTUH KOHCTPYKIIIi (BIUIUB
3aTIHCHHS).
Bb.1.5 I'pannuHi 3Ha4eHHs KyTOBOrO Koedimienty @ HaBeaeHo B Tabmumi b.1.

Taboauusa b.1 — I'pannyni 3Ha4eHHS KyTOBOTO KoedirieHty @

JlokaiizoBaHa [ToBHICTIO pO3BHHEHA
MOXKEeXKa MOXKEeXKa
BILIUB PO3TAlTyBaHHS D<1 =1
BILIMB BUITYKJIa TIOBEPXHS D=1 =1
3aTiHEHHS YBITHYTa MMOBEPXHS D<1 D<1

b.2 BruiuB 3aTiHeHHsA

b.2.1 CnemiansHi TpaBWja BU3HAYCHHS BIUIMBY 3aTIHEHHS [JIS CTaJICBUX
KOHCTPYKIII BU3HAYEHO B JNOAATKy H, 1 KOHCTpyKIIH 3 1HIIMX MarepiajiB — y
BIJNIOBIIHUX CTaHAApTaX, sIKl BCTAHOBIIIOIOTh METOIU PO3PaxXyHKY KOHCTPYKIIM Ha
BOTHECTIMKICTD.

b.3 3oBHimIHI KOHCTPYKUIIl

b.3.1 Jlns BUu3HAaUEHHS TeMrepaTypH 30BHIIIHIX KOHCTPYKIIIA IPUHHATO, IO BCi
BUIIPOMIHIOIOY] TOBEPXHI MarOTh MNPSIMOKYTHY ¢opmy. Lle crocyerbcs BIKOH Ta
IHIIUX TPOPI3IB Yy CTIHAX MPOTHUIOKEKHOTO BIJCIKY, a TaKOX EKBIBaJCHTHUX
NPSIMOKYTHHUKIB MOBEPXHI MOIyM st (UB. 1oaaTok ).

b.3.2 JIns po3paxyHKy KyTOBOro KoedillieHTa Ha IMONEpPEeYHOMY Mepepisi
KOHCTPYKIii, Ha SIKy BIUIMBA€ pPAIallifHUI TOTIK, CHIEPIIY OKPECIIOITh MPOEKIIi
NpSMOKYTHHKIB (1muB. pucyHok b.2). lle HeoOximHO 1151 BpaxyBaHHs edekTa
3aTiHEeHHS. 3HaueHHS @ BU3HAYAIOTH JJI TOYKH P, 1m0 po3TamroBaHa HocepeanHi
KOHO1 31 CTOPIH OO MPSIMOKYTHHUKA.

b.3.3 KyToBwuii koe(iieHT 1151 KOKHO1 CITpUitMarouoi MOBEPXHI BU3HAYAIOThH SIK
CyMYy CKJIQJIOBUX B1JI KOKHOT 30HM BUIIPOMIHIOIOUOT MOBEPXHI (3a3BUYAN YOTHPHOX),
K1 BUAMMI 3 TOukH P Ha cipuiimatouiii noBepxHi (quB. pucyHku b.3 ta b.4). 11i 3001

MaloTh OyTHM BH3HAuY€H1 BIJHOCHO TOYKM X, SIKa 3HAXOJIUTHCS HA BUIIPOMIHIOIOUIN
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MOBEpXHI B MICII TMEpPETHHY TOPU3OHTANBHOI JIiHII, NEePHEeHAUKYJSPHIA 10
cnpuiiMarodoi moBepxHi. CKIa10Bi 30H, sIKI HE BUANMI 3 TOUYKW P, Hampukiaz, Ty, 0
3alITPUXOBAHO Ha pUCYHKY b.4, HE BpaXOBYIOTb.

b.3.4 Sfxmo Touka X po3TamoBaHa 1032 BHUIPOMIHIOIOYOI TMOBEPXHI, TO
PO3PaxXyHKOBH KyTOBHHM KOE(DIilliEHT BU3HAYAIOTh JIOJaBaHHSM CKIAJOBHX JIBOX
MPSIMOKYTHHKIB, 1110 1TOOY10BaH1 BiJl TOYKH X JI0 BIIJIAJICHOTO KParo0 BUITPOMIHIOIOUOT
MOBEpXHI, Ta MOJAIBLINM BIJHIMAHHSAM CKJIQJOBUX JBOX MPSIMOKYTHHUKIB, SKI
1o0yI0BaHO BiJ TOUKH X J0 HAMOIMKUOTO Kpar BUIMPOMIHIOIOYOT ITOBEPXHI.

b.3.4 CxnafgoBy KOXHOI 30HM HEOOX1THO BU3HAYATH TAKMM YHHOM:

1 — TIpoekuii MpSIMOKYTHHUKIB

Pucynok b.2 — IIpoekiii cnpuiiMarounx nmoBepxoHb

a) SIKIIO CIIpuiiMaroya MOBEPXHsI MapajesibHa BUIPOMIHIOIOU1M TOBEPXHI:

= s -1 ( b ) b -1 ( a )]
@ 2m [{1+az:]'3'45tan {11205 + {1+a2)0.5 tan (1+a2)05 )] (BZ)

ne: a=h/s;

b =w/s;

S — BiACTaHb Big TOUKH P 10 Touku X;

h — BucoTa 30HM Ha BUMIPOMIHIOIOUIH MTOBEPXHI;

W — IIMpUHA 30HU HA BUIIPOMIHIOIOUIM MMOBEPXHI;

0) SKIO chOpuiiMarda TOBEPXHS MEPHNEHIUKYISIPHA JI0 BUIPOMIHIOKOYO]

MOBEPXH:

== [tan—l (a) — ———tan* (—)] (5.3)

(1+b2)0s (1+a2)05
B) SIKIIIO CIIpHiIMaroya MOBEPXHS 3HAXOAUTHCS MM KyToM 6 10 BUMPOMIHIOIOYO1

NOBEpXHi (IuB. pucyHok B.5):
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o= tan(a)- (L-bcosg) tan™ 2 +
2r (1+b? - 2bcos ) ° (1+b? - 2bcos ) °
- ac?sza . tan‘l b- cose cos @ (5.4)
(a +sin 0) a +sin’ 6’ a +sin 0)

S
rﬂ*

“‘;\”

b= (@14‘ Dy + P+ @4)
a — BI/IHpOMiHIOIOIIa IIOBCPXHA;

b — copuiimaroya moBepxHSI.

Pucynok b.3 — Crpuiimaroua moBepxHs mapajeibHa BUTPOMIHIOIOY1H TOBEPXHI

a — BI/IHpOMiHIOIO‘-Ia IMMOBCPXHA,

r

@:(@1"‘@2)

b — cnpuiimaroya moBepxHSI.

Pucynox b.4 — Cropuitmatoua TOBEpXHS TEPICHIUKYJSPHA O BHUIIPOMIHIOIOYO]

MTOBEPXHI
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""‘r-ﬁuk‘_‘s = P
IR mel S =
—
T
h //"f—’e/‘ )
el
o
1
|
a — BUIIPOMIHIOIOYA TTOBEPXHS;
b — cnpuiimaroya moBepxHSI.
Pucynok Bb.5 — ChopuiiMaroua mOBEepXHS 3HAXOIUThCS Tia KyroM 6 10

BUIIPOMIHIOIOYOI TOBEPXHI
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JIOJIATOK B
(TOB1IKOBHIA )

PO3PAXYHKOBE IITMTOME INOKEKHE HABAHTAKEHH

B.1 3arajabHi moJj1o;keHHA

B.1.1 Po3paxyHKOBE MUTOME IOXKC)KHE HaBaHTA)XKCHHS MOKEe OyTH BH3HAUCHE
OJIHUM 13 3a3HaYE€HUX CII0CO0IB:

— 32 MO’KC)KHUM HaBaHTA)KCHHSAM, BUSHAYCHHUM JIJIS1 TUTIOBUX MTPUMIIICHB;

— OKpPEeMO IJisl IHAWBIIYaJIbHOTO MPOEKTY ILIIXOM TPOBEICHHS OOCTEKCHHS
MOKEKHOI'0 HaBaHTAKECHHS.

B.1.2 Po3paxyHkoBe NUTOME TMOXKEKHE HaBaHTAXEHHS (fq BU3HAYAIOTH 3a
dbopmyiioro:

Ot.d = UtkM-Og1-0g2°n (B.1)
Je: m — Koe(MIIieHT MOBHOTU CTOPSIHHS;

Oq1 — KOE(]ILIEHT, IO BPAaXOBY€ PHU3UK BHHUKHEHHS IIOKEXKI 3aJIEXKHO Bl
po3mipiB BiAciky (nuB. Tabmuiro B.1);
Og2 — KOE(IIIEHT, M0 BPaXOBY€ PU3UK BUHUKHEHHS I0XKEXKI1 3aJICKHO BJ TUILY

npumimeHss (auB. Taobauio B.1)
S, = ]l_o[ém — Koe(ILI€eHT, N0 BpaxOBY€ PI3HOMaHITHI I-T1 3aX0JAH AKTUBHOTO
i=1
MIPOTHUITOKEKHOTO 3aXHUCTy (AaBTOMATHYHE TOXKEKOTACIHHSI, aBTOMATHYHA IOKEKHA
CHUTHaJIi3allis ToIo, auB. Tadmwuiro B.2).
O k — [IMTOMe TTOKEXKHE HaBaHTaKeHHs, MJ[x/M” (quB. Tabuuio B.4).

Tabanusa B.1 — KoedinienTu dg1, dyp

[1;moma nmosepxy

. Koediienr o, Koedimient o, Ilepemnik mpuMilLIEHb
Bifciky Af, M° Pin al (in a2 p PHUMIIILL

rajiepesi MUCTEITB, My3€H,
OaceliH 1 IUIaBaHHSI

25 1,10 0,78

odic, )KUTIOBE

250 1,50 1,00 IPUMIILICHHS, TOTEIb,
narnepoBa 1HIyCTpis
2 500 1,90 1,22 MaIMHOOYIIBHUHN 3aBOJT
5 000 200 144 XiMiYHa J1abopartopis, mex
’ ’ dapOyBaHHS
10 000 213 1,66 3aBO/I 3 BUTOTOBJICHHS

deepBepkiB ado hapo
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Ta6auus B.2 — KoedimieHT d;

3Ha4eHHSI Jy,; IS 3aX0/11B AKTUBHOTO MTPOTUTIOKEKHOTO 3aXHUCTY

ABTOMaTHYHE ABTOMAaTHYHA ITOKEKHA Pyune moskexoraciHHs
[10KEKOTaCIHHSA CUTHAII3aLlis
o) =|I
< O E an < - O Qo 9 T o ) = E
T E T o T o B T B Y EE > 5 %, o
¥R o= DS FoS gL T = > 2| 8 2K = > 0 '8 S O
=38 55 =28: |EEZHKES =E | K233
Z o 2 5 3 S %33 S22 EZQl E5 | E2| Q=
S =3 9 £ S8 E X SEQDE & T2 | EE|EA
= ol o = o= RO ¥ = A L X 5 E O 2
n L% T S p B = RA n 8% o R E = 2 =
= o )
<ggTg| < B <E=HgaT| 3 = =
SE= @ o ol 2 A =1
[TigBuIIeHHS
ABUII I[I/IMy
TeMITepaTypu
5n1 5n2 5n3 5n4 5n5 5n6 5n7 5n8 5n9
061 | 0.87 0.87 260 0.73 0.87 0,61 a60 (0,9 a6o 1|1,0 a6o | 1,0 abo
: ’ ’ ’ ' 0,78 a00 0,5 15 15
B.1.3 ¥V pa3i BiACYTHOCTI MPOTHUITOKEKHUX 3aX0JIIB 3HAYEHHS Opn; JTOPIBHIOIOTH
1,5.

B.1.4 SIkmo ¢xo0/10Bi KIITHHUA 00JIaIHAHI CUCTEMOIO CTBOPECHHS PI3HUII THCKIB,
3HA4YCHHS KOC(IIIEHTY Ong 3T1HO 3 Tabmunero B.2 maroTs gopisHioBaTu 0,9.

B.1.5 3a3HavueHuii NiAXiA TIPYHTYETbCA Ha NPUMYLIEHHI, L0 BUMOIH
BIIMOBIHUX HAIlIOHAJBHUX CTAHJAPTIB HA aBTOMATHYHI CHCTEMHM TOXKEKOTACIHHSI,
aBTOMATHUYHY TTOKE)KHY CUTHAITI3AIliI0 Ta CHCTEMHU BHJIAJICHHS UMY JTOTPHUMAHI.

B.2 Bu3HayeHHSI NHTOMOIO MOKEKHOT0 HABAHTAKEHHS

B.2.1 3araabHi moJ10:kKeHHA

B.2.1.1 TloxexHe HAaBaHTKCHHSI BKJIOYA€ BECh TOPIOYMK BMICT OymiBii Ta
BIJIMOBI/IHI TOPIOYl YaCTUHU KOHCTPYKTUBHOI CHCTEMH, BPAaXOBYIOUH OOJUIIOBAHHS
Ta OTIOPSHKCHHS.

B.2.1.2 ]Ins BU3HAaY€HHS MUTOMOTO TOKEKHOTO HABAHTAXEHHS 3aCTOCOBYIOTH
OJIMH 13 TaKMX CITOCOOIB:

— 3a MOXEXHUM HABaHTAKCHHSM, BU3HAUCHUM JUISI TUTIOBUX NMPUMIIICHb (ITUB.
B.2.5);

— IHMBiIyaJIbHA OIlIHKA TOXKESKHOI0 HaBaHTakeHHs (1uB. B.2.6).
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B.2.1.3 flkmo muTOME MOXEXKHE HABAHTAXKEHHS BU3HAYAIOTH JJISI TUIIOBUX
MPUMIIICHB, TO HOTO PO3PI3HSIOTH SIK:

— MIO’KEKHE HABAHTAXKEHHS, IKE BCTAHOBJICHE JIJISl TATIOBUX MPUMIIIEHb;

— TMOXEXKHE HaBaHTKEHHA B OymiBml (KOHCTPYKINii, OOJMITIOBaHHS Ta
OMOPSXKEHHsI), 110, 3a3BUYaid, HE BXOJUTh JO THUIIOBUX IMPUMIIIEHb Ta Oyne
BHU3HAYEHO BIJINOBIJIHO JI0 TIOJIOKEHb, HABEICHUX Y HACTYITHUX ITyHKTaX.

B.2.2 BusHaueHHst

B.2.2.1 TloxexxHe HaBaHTAXKEHHS BU3HAYAIOTh 32 (POPMYJIOIO:

Qrix = ZMyi-Huir ¥ = XQfi ki (B.2)
ne: My ; — KUIBKICTh TOprOYOro mMarepiaiy, Kr;

H,i — Hmxya Terora 3ropsaans, MJx/kr, nus. (E.2.4);

¥; — 10IaTKOBHUM KOEDIIIEHT Il OI[IHKY 3aXUIICHUX MOXKEKHUX HABAHTAKCHb,
nuB. B.2.3.

B.2.2.2 [TuTome mo>kekHE HaBaHTaKEHHS (fx BU3HAYAIOTH 32 (DOPMYIIOIO:

Ok = QrixlA, (B.3)

ne: A — miomna mpoTUIOKEKHOTO BIACIKY (Af) ado 6a3oBOro mpoctopy, ado

IJI0IA BHYTPIMIHBOT MOBEPXHI MPOTUIOKEKHOTO BIACIKY (A;), 10 BU3HAYAIOTH (fk
4H O x BIATOBIIHO.

B.2.2.3 TIlocTiiiHI MOXEXHI HABAaHTAXKECHHS, SAKI BBAXAIOTh HE3MIHHUMH
MPOTATOM CTPOKY €KCIuTyaTallli Oy/iBii, MalOTh OYTH TPEICTaBIeH] 1X O4IKyBaHUMU
3HAYCHHSMH, III0 OTPUMaHi 3a Pe3yJIbTaTaMu OOCTEKCHHS.

B.2.2.4 TumyacoBi TMOXEXHI HABaHTAXEHHSA, $KI MOXYTb 3MIHIOBATUCS
IPOTATOM CTPOKY €KCILTyaTalli OyaiBii, MatOTh OyTH MPEJCTaBICHI iX O4IKYBaHUMU
3HAYEHHSIMH, 1110 HE OYIyTh TiepeBuIiieH1 mpoTsroM 80 % 1bOro CTPOKY.

B.2.3 3axuieHi moxeKHi HABAHTAKEHHS

B.2.3.1 TloxxexHI HaBaHTaXEHHS MPUMIIIEHb, K1 3alpPOEKTOBaHI Tak, II00
BUTPUMATH TIOKEKY, HE PO3TIISIAI0THCS.

B.2.3.2 B Heroprounx uacTuHax OyAMHKIB, 0€3 0COOJMBUX BHUMOT 3
BOTHECTIMKOCTI, Kl 3aJMIIAIOThCS HEYIIKOJDPKEHUMH IIiJI 4Yac BOTHEBOTO BILIUBY,

MOKCKHEC HABAHTAKCHHA BPaXOBYIOTb TAKHUM YMHOM.
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Haiibinpine noske)xHe HaBaHTa)KEHHs, ajie moHakMenme 10 % Big 3aXUIEHUX
MOKEKHUX HaBaHTa)XEHb, BPaXOBYIOTh 3 Koedimientom ¥;=1,0.

SKII0 JaHOTO MOXKEKHOTO HABAaHTAKEHHS Pa30M 3 HE3aXUIIEHUMU MOKEKHUMU
HAaBaHTA)XCHHAMH HEJOCTaTHhO, IIO0 HArpiBaTH pEIITy 3aXUIIECHUX MOXKEKHUX
HABAHTAXKEHb BUIIIEC TEMIEPATypH 3aiiMaHHs, TOA1 JAJI PEUITH 3aXUIICHUX MOKEKHUX
HaBaHTaX€Hb MOKHA BBoAUTH Koeditient ¥;=0,0.

B.2.4 Huxya Tenuiora 3ropsiHHs

B.2.4.1 Huwxuy temnoty 3ropsHHs ciin BuzHadatu 3rigHo 3 JICTY b EN 1SO
1716.

B.2.4.2 BonoricTs MaTepiaiiB BpaxoBYIOTh B PO3paxyHKaX TaKUM YHHOM:

H, = Hy(1- 0,01u) — 0,025u , (B.4)
Ie. U — BOJIOTICTh, %0;

Hyo — HIbK4a TemoTa 3ropsiHHs CyXux MartepiaiiB, MJx/Kr.

B.2.4.3 Huwxua TemioTa 3ropsiHHS I€IKUX TBEPIUX, PIIKUX MaTepiaiiB Ta rasis
HaBeneHo B Taomum B.3.
Ta6aunus B.3 — Huxua terunota 3ropstaast H, (M/[x/kr) roprounx maTtepiamiB s

PO3pPAXYHKY MOKEKHOTO HABaHTAKECHHS

Teepai maTepiaimn

[epeBuHa 17,5

[H1I1 1IENTI0NI03H1 MaTepianu: 20
- OJIAT;
- KOPOK;
- 0aBOBHA,;
- namip, KapToH;
- IIIOBK;
- COJIOMAa;
- MepPCTh, BOBHA

Byrunenesi: 30
- QaHTpAIINT;
- IepeBHE BYT1JLIS;
- KaM siHe BYT1JUIS

XiMiuHi pe4yoBHHH

[MapadinoBwmii psi: 50
- METaH;
- eTaH;
- IpOTIaH;
- Oytan
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OnedinoBuii ps; 45
- €TUJICH,;
- IPOTIiJICH;
- OyTeH

ApOMaTUIHUH PSJI: 40
- OEH301II;
- TOJTYOII

Crnupru: 30
- METaHOJI;
- €TaHOJ;
- €TWJIOBUM CIIUPT

[TanbHe: 45
- OeH3uH, HadTa;
- IU3eJIbHE MaIHBO

ByrneBonHesi minactmacu 6€3 JOMIIIOK: 40
- IOJIIETHIICH;
- TIOJIICTUPOJT; - TIOJIIIPOITIICH

Inmi maTepiaaun

ABS (mnactmaca) 35
[Tomectep (TutacTmaca) 30
[TomiizonuanypuT Ta moJniyperan (rmiacrtmaca) 25
[TomiBinumxmopua, [IBX (ruracrmaca) 20
bitym, acanst 40
[kipa 20
Jlinoneym 20
HIuHHMA KaydyK 30

[TpumiTka. 3HaueHHs, 110 HaBelEHI B LM TaOMMIll, HE 3aCTOCOBYIOTh NPH OOYHMCIEHHI BMICTY
eHeprii najuaa.

B.2.5 Iloxexne HABAHTAYKEHHSI 1JIsl TUTIOBUX NPUMIllleHb
B.2.5.1 3HadeHHs MUTOMOTO MOKEKHOTO HABAHTAXKEHHS (f i (MI[)K/MZ) 3aJI€)KHO
BiJI TPU3HAYCHHS IPUMIIIICHHS HaBeaeHo B Tabmui B.4.

Ta6auus B.4 — IIutome moxexHe HaBaHTaxeHHS Orx (MJDK/M®) s THIOBHX

MPUMIIIICHb

[TpumimeHHs CepenHe 3HAaYEHHS 80 % KBaHTHIIL
Kutnose 780 948
JlikapHsiHa nanaTa 230 280
['oTenbHUI HOMED 310 377
bibmoreka 1500 1824
Odic 420 511
KiracHa xiMHaTa B IIKOJII 285 347
TopriBensHUN IEHTP 600 730
Teatp (KiHO) 300 365
TpancnopT (rpomMajzChbKe TPUMIIIEHHS ) 100 122
ITpumitka. Posnozin ['ym6ens npuiimaersces ans 80 % KBaHTHIIS.
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B.2.5.2 3HayeHHS MUTOMOTO TMOXKEKHOTO HABAHTAXKEHHS (fk, 10 HABEJCHI B
Tabmuui B.4, midicHi, sxmo d=1,0 (aus. Tabmuro B.1).

B.2.5.3 IloxxexxH1 HaBaHTa)keHHs B Taoiuiu B.4 mificH1 mist 3BUYaiiHUX BIJICIKIB,
0 TOB’sA3aHI 31 BKa3aHMMHM TyT MpuMilIeHHAMU. CremianbHi MNPUMIIICHHS
O3 Ial0ThCS BIAMOBIAHO 10 B.2.2.

B.2.5.4 TloxexxH1 HaBaHTa)X€HHS BiJl OyaiBeNb (KOHCTPYKIli, OOJMITIOBAaHHS Ta
OTIOPSIKEHHS) CJI1J BU3HA4ATH 3TiMHO 3 B.2.2. [luMy mokeXHUMU HaBaHTa)KCHHSIMH,
y pa3i noTpedu, MaroTh OYTH JIONTOBHEHI 3HaUCHHS, 1110 HaBeaeH1 B Tabmui B.4.

B.2.6 InguBinyajibHa OLiHKA MUTOMOIO MOKEKHOT0 HABAHTAKEHHS

B.2.6.1 Jlns iHANBIAyaIbHOTO TIPOEKTY MATOME MOXKEKHE HABAHTAXKEHHS MOXKE
OyTH BU3HAYCHE Yepe3 00CTSIKEHHS MOKEKHOTO HABaHTAKEHHS B IPUMIIIECHHSX.

B.2.6.2 TloxxexHi HaBaHTaXEHHS Ta MICI iX pO3TAllyBaHHS OIHIOIOThH
3aJIeKHO BiJl MPU3HAUYCHHS IPUMIIICHb, HASBHOCTI MEOJIIB Ta iX PO3TAlllyBaHHS, 3MiH
y 4aci Ta MOKJIMBUX 3M1H MPU3HAYCHHS PUMIIICHHS.

B.2.6.3 Km0 1me MOXXIMBO, OI[HIOIOTh CXOXKHW ICHYIOUMH TPOEKT TaKUM
YUHOM, 100 Oynu OOYMOBJIIEHI MOXJIMBI BIIMIHHOCTI MDK 3allJTAaHOBAaHUM Ta
ICHYIOUMM TPOEKTaMH.

B.3 IIpouec ropinus

B.3.1 Ilpomec ropiHHS HEOOXITHO PO3TIAAATH 3aJEKHO BIJ MPU3HAUYCHHS
MPUMIIIICHHS Ta THITY TTO’KEKHOTO HaBaHTAKEHHSI.

B.3.2 Jlns OimbIIOCTi LIETIONO3HUX MaTepialiiB KOe(IIiEHT MOBHOTH 3TOPSHHS
npuitmaeTsess M = 0,8.

B.4 IlIBuakicTh TEMJIOBUIIJICHHSA

B.4.1 Yac nactanns (a3 po3BUHYTOI MOXKEK1 BUSHAIOTH 32 (DOPMYIIOH0:

6t
Q=10°(3) (B.5)
ne: Q — mMBUIKICTH TEIJIOBUAIICHHS, BT;

t —yac, c;

t, — yac, HeOOX1AHUI IS JOCATHEHHS MIBUAKOCTI TerutoBuaiaeHHs 1 MBT.

B.4.2 Tlapamerp t, Ta MakcUMallbHa IIBUIAKOCTH TeruioBuaileHHs RHR; ms

pi3HUX MpuMilieHb HaBeaeH1 B Tabmumi B.5.
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Ta6auus B.5 — [lIBunkicts po3BuTKy nmoxesxi Ta RHR¢ st pisHux npuminieHs

MaxkcuManbHa MBUAKICTE TeroBuaiaeHHs RHR¢

[TpumineHHs LHBHHIES)EGI;?BHTKY t, [c] | RHR¢ [kBT/M’]
JKutnose Cepenns 300 250
JlikapHsiHa nanaTa Cepenns 300 250
['oTenbHUI HOMED Cepenns 300 250
bibmioTeka Bucoxka 150 500
Odic Cepenns 300 250
KrnacHa kiMHaTa B IIKOJTI Cepenns 300 250
Toprosuii IEHTP Bucoxka 150 250
Teatp (kiHO) Bucoka 150 500
Tpancropt (micit Husbka 600 250
IpOMaJICLKOTO MTPU3HAYCHHS)

B.4.3 3nauenns mBHAKOCTI po3BUTKY moxexi Ta RHR¢ 3a Tabaumero B.5
BHKOPHCTOBYIOTb, IKIIO KOe(ilieHT dg, = 1,0 (nuB. Tabmuio B.1).

B.4.4 ]Ins HaAIIBUIKOTO PO3BUTKY MOXEXI t, CTAHOBUTH 75 C.

B.4.5 ®a3za po3BUHYTOI MOXKEXKI OOMEXKEHa TOPU3OHTAIBHOIO JIJISHKOIO, IO
BIJINIOBIJIA€ CTAI[IOHAPHOMY CTaHy Ta 3Ha4eHHIO Q, sKe BU3HAYAETHCA 32 (POPMYIIOIO;

Q =RHR¢A;, (B.6)

A — MaKCHMAJIbHA TUIOIIA TTOKEK], M2, KA JIOPIBHIOE TIIOIII MPOTHUITOKEKHOTO
BIJICIKY 3 PIBHOMIPHO PO3MOJAUICHUM IMOXKEKHUM HaBaHTA)KEHHSM, ajie sIKa MOXKe
OyTu MeHIIIa y pa3i JOKaTi30BaHO1 TOXKEXKI;

RHR¢ — makcuManbHa MIBHIKICTh TEIUIOBUAUICHHS TpPHU TOXKEX1 TUIoero 1
M2, KA PETYIIOETHCS MOKEKHUM HABAHTAXKCHHSIM, kBT1/M (muB. Tabawuiro B.5).

B.4.6 N'opusonTanbHa AiisHKa oOMexeHa (a30r0 3aTyXaHHS, sSKa MOYMHAETHC,
ko 70 % 3arajgbHOrO MOXKEKHOTO HABAHTAXKEHHS BUTOPIJIO.

B.4.7 ®a3a 3aTyxaHHS MOXE pPO3TJANATUCS SK JIiHIAHA, 10 3MEHIIYEThCS,
NOYMHAIOYM 3 MOMEHTY, Koiu Buropiio 70 % TOXEeXKHOro HaBaHTAXEHHS, 1
3aBEPIYETHCS, KOJIA MTOKESIKHE HABaHTAXKCHHS BUTOPIJIO TTOBHICTIO.

B.4.8 Jlns moxkex, SKl PEryIol0ThCS BEHTUIIAIIEI0, PIBEHb TOPU30HTAIBHOL
JJISTHKA MOK€ OyTH 3MEHILIEHO BUXOJSYM 13 HasBHOTO BMICTY KHCHIO. Lleit piBeHb
BU3HAYAETHCSI MPU BUKOPHUCTAHHI OOYMCIIOBAIBLHOI MporpaMu, I0 0a3yeTbcs Ha

OJTHO30HHIN MOjIe1, 00 32 POPMYIIOLO:
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Qmaxz 0,10'm'Hu’Av’-||| th (B.7)
2

ne: A, — Tioria mpopizy, M*;

heq — cepenHe 3HaUEHHS BUCOTHU NPOPI3iB, M;

H, — amxua Temnora 3ropsaas aepesuan H,=17,5 M Jx/kr;

M — koediieHT NOBHOTH 3ropsiuHsa, M = 0,8.

B.4.9 Sfkmo ama moxkex, SKI PEryjoIThCS BEHTHIAIIEI0, MaKCHMAaJIbHHUI
piBEHb  IIBUIAKOCTI  TCTUIOBHUIIJICHHS  3MCHIIEHO, TO KpWBa  IIBHAKOCTI
TEIUIOBUJIUICHHS TIOJIOBXYETHCS BIJAMOBIIHO JO MOXJIMBOI €HEprii, BUILISEMOI
MOKE)KHUM HaBaHTAXEHHSAM. SIKIIO KpWBa HE TOJOBKYETHCS, TO TPUITYCKAETHCS
HAsBHICTh MOXEX1 1032 MPOTUIOKEKHOTO BIACIKY, fKa € MPUYMHOIO 3HHMKEHHS

TCMIICPATYPH I'a30BOI'0 CCPCIOBUIIA Y BiIICiKy.
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JNOJATOK T
(TOB1IKOBHIA )

HAPAMETPHUYHI TEMIIEPATYPHI PEXKUMHU

I''1 I{i temmepaTypHi pEeXMMH NPUIATHI I TPOTUIIOKESKHUX BIACIKIB
mwomero 10 500 M%, 6e3 mpopi3iB y MOKPUTTI Ta MAKCHMAIBHOT BHCOTH BIiACIKY 4 M.
[lepenbayaeThes, MO MOXKEKHE HABAHTAXKEHHSI BIJICIKY 3rOpsi€ MOBHICTIO.

I'.2 SIxkmo muTOME TOXKE)KHE HAaBAaHTAKECHHS BH3HAYCHO O€3 CIeIiaJbHOTO
po3MIIsily Tpollecy TOpiHHS (IMBHCH JAOJAaTOK B), To 1€ mnpumynieHHs Mae
CTOCYBATUCS JIUIIE MPOTUIIOKEKHUX BIJCIKIB 3 TMEPEBAKHO IETIOJO3HUM THUIIOM
MO’KE)KHOTO HABAHTAKCHHS.

I'.3 TemnepatypHi pexumu y (pa3i HarpiBaHHSI BU3HAYAIOTh 32 (DOPMYIIOIO:

©,=20+1325(1-0,324¢*7"-0,204e""-0,472¢™") (I'.1)
ne: @y — TeMIIepaTypa ra3oBoro CEpeIoBHIIA y IPOTHIIOKEKHOMY BIACIKY, °C;
t'=t-I, (I.2)
ne: t—uyac, rox;
I'=(0/b)%/(0,04/1 160)?, (I'.3)
ne: b=./(pcA) B Takux Mexax: 100 <b <2200 Thx/m>-cV2K;
p — TyCTMHAa TIOBEPXHEBOIO APy OTOPOKYBAJIbHMX  KOHCTPYKIIIH

TMPOTHIIOKEKHOTO BiACIKY, KI/M;
C — MUTOMA TEIJIOEMHICTh ITOBEPXHEBOTO APy OrOPOKYBAIBHUX KOHCTPYKIIIH
MPOTUIIOKEKHOTO BiaciKy, [x/(kr K);
A — TEIJIOMPOBIIHICTh MOBEPXHEBOTO APy OTOPOKYBAIBHUX KOHCTPYKIIIH
MPOTUIIOKEKHOTO BiACIKY, BT/(M K)
2

O — xoedillieHT BpaxyBaHHS POPI3iB, M,

O=Ay[hglA (T'.4)

B Taknx Mexax: 0,02 <0<0,2;

A, — 3arajbHa MIOIIA BEPTUKAIBHIX IIPOPI3iB y BCiX cTiHAX, M°;

heq — cepenHe apuMeTHUHE 3HAUCHHS BUCOTH BiKHA B YCIX CTiHAX, M;

A; — 3arajpHa TIO0IA TOBEPXHI OTOPOKYBATLHUX KOHCTPYKITiH (CTIHU, TiIOra
i cTest, BKIFOYHO 3 Ipopi3aMu), M°;

Axmo /=1, dopmyna (I'.1) HaGnIKAETHCS 10 CTAHAAPTHOTO TEMITEPATYPHOTO PEIKHUMY.
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I'4 Jlns pospaxyHKy KoedimieHTa b 3Ha4eHHS TYCTHHH p, IHUTOMOI
TEIUIOEMHOCTI ¢ Ta TEIUIONPOBITHOCTI A TMOBEPXHEBOIO IAPYy OTrOPOKYBaIbHUX
KOHCTPYKIII MOKYTh OyTH MPUIHSATI 32 TEMIIEPATyPH HaBKOJIUIITHHOTO CEPEIOBHIIIA.

I'.5 JIns oropomKyBabHUX KOHCTPYKIIIH, IO CKIAMAIOTHCSA 3 JEKUIBKOX IIIapiB
13 pi3HUX MaTepiaiiB, KoedilieHT b BU3HAYaIOTh TAKUM YHHOM:

— gk by < by, To b = b, (I'.5)

— sgkmo b; > by, To I HesaxummeHoro Matepiany (mapy, mo 0e3mocepeIHbO

M1JJa€ThCSl BOTHEBOMY BIUIMBY) 3a HACTYITHOIO (POPMYIIOIO0 PO3PaXOBYIOTh TPAHUYHY

3 600& A
Stim= J¢ (I.6)
C161

ne: tmax— 4ac, Bu3HaueHui 3a popmynoro (I'.11), rox.

TOBILUHY Sjim (M):

SIK10 Sy > Siim, TO b = by. (r.7)
SIKIIO $; < Sjim, T0 b= by + (1— )b, (I'.8)
lim lim

ne: iHaekc | mo3Hadae miap, mo Oe3mocepeHbO 3a3HA€ BOTHEBOIO BILIUBY,
1HAEKC 2 MO3Ha4Ya€e HACTYIMHUI 1ap;
Sj — TOBIIIMHA 1-TO MIAPY;
b, =(0iCi4) ,
Jie: pi — TyCTHHA 1-TO 1apy;
Ci — MUTOMA TETUIOEMHICTD 1-TO 1IapPY;
Aj — TEIUIOMPOBIAHICTB 1-T0 1IApPY.
I'.6 /Inst BpaxyBaHHS pi3HUX 3HaUeHb KoediienTa b s cTin, creni Ta miaory,
BeMurHYy D Mae OyTH BU3HAYCHO TAKUM YHHOM:
b = [E(b) (A~ A, (r9)
ne Aj — mioma j-i NMOBEPXHI OrOpPOJKYBaJdbHOI KOHCTPYKIi, IPOpI3H HE
BPAaXOBAHO, M’}
b; — KoedimieHT j-1 MOBEpPXHI OroOpOKYBAIBEHOT KOHCTPYKIIi, BU3HAYECHHH 32
dopmynamu (I'.5), (I'.7), (I'.8).
I'.7 MakcuMmaibHa TeMieparypa Omay v $asi HarpiBaHHS HAcTa€ ITS T =t may,

(ron):
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t*maxz tmax’F ) (FlO)
ne Twax = MAX[(0,2-10"°-Qr p/O); Timl, (.11)
ac: qt,d — pOSp&XYHKOBe 3HAUYCHHA IITUMTOMOTIO IIOXKCKHOI'O HaBaAHTAXCHHIA

BIJIHOCHO JI0 3arajbHo1 IUIONI MOBEPXHI A; OTOPOIKYBATIBHUX KOHCTPYKIIIH, (i = Of g
Ad A, MI[)K/MZ. Cnig notpumyBatucs Takux Mex 50 < Qg < 1000;

Jrg — PO3PAXyHKOBE 3HAYEHHS TYCTUHU MOTOKY BIJHOCHO /IO IUIOINII MOBEPXHI
migrorn A, MJIx/M (zomatox J1);

tjim — 4ac, ro.

JI1s TOBUIBHOTO PO3BUTKY MOXKEXK1 ljjm = 25 XB; WIS CEPEAHBOTO PO3BHUTKY
noxexi tjj, = 20 XB, AJ MBUAKOTO PO3BUTKY MOXkexkl tjin=15 xB. [Hdopmariero oo
HIBUIKOCTI PO3BUTKY MOKEXK1 HaBesneHo B Taomumi [.5 nomarky /.

[pumirka. Yac tyna, 0 BiANOBIZa€ MaKCUMAalbHIA TeMIEpaTypi Yy MPOTUIIOKEKHOMY
BiI[CiKy, JJI HO)KG)Ki, sAKa PEryjlro€TbCA IMOXKCKHHUM HABAHTAXKCHHAM, 3aJdal0OTb TaKHM, IO
JOPIBHIOE tjim. [To3KexKa PEryioeTbess BEHTHILLIE, AKMO tim=(0,2-103q:4/O).

I.8 SKmo tpe=tim, TO t, IO Bukopuctanuii 'y ¢opmym (I'.1), mae Oytu

3aMIHEHO BHPA30M:

t=t-Dim, (I'.12)
e I'um = [Oum/B]/(0,04/1 160)° (I'.13)
e Oum=0,1- 10-3QT,D/TLIM (T.14)

I'.9 fAxmo (O > 0,04, q; <75 ta b < 1160), To 3Hayenus [} y dopmymi (I.13)

MHOKaTh Ha Koe(ilieHT K, 110 BU3HAYAIOTH 3a POPMYJIOF0:

(— 1+(o —o,o4j(qt,d —75j(1160—bj (15)
0,04 75 1160
I'.10 TemmnepaTypHi pexxumu y (a3i 0XOJIOHKEHHS MAIOTh TaKUi BUTIISL:
— 1t pax < 0,5: Oy = Omac—625(t— t ) (T.16)
— 151 0,5 <t pax <2: Oy = Onex—250(3 — t 1maxX) (T — t en-X) (I'.17)
— It > 2 Oy = Orax—250(t — t ya-X) (I'.18)

ne t — BusHauaeThes 3a hopmyioro (I.2)

t ma=(0,2-10°q o/ O)-I" (I'.19)
SKIO tax > tiim, TO MpuiMaroTh, o X = 1,0. AKIO thay = tjjm, TO TpUAMaIOTh X =

tIim']—’/t*max-
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JNOIAATOK 1
(JTOB1IKOBHIA)
TEIIJIOBI BIIMBH HA 30BHIITHI KOHCTPYKIII - CHPOIIIEHUIA
METO/I PO3PAXYHKY
.1 Cdepa 3acTocyBaHHA
J.1.1 Ileit meToa A0O3BOJISE€ BU3HAYATH:
— MaKCUMaJIbHI TEMIIEPATYPHU MOKEXK1 Y BIJCIKY;
— PO3Mip Ta TeMIIepaTypy MOJyM’s 3 MPOPI3iB;
— MapaMeTpy BUIIPOMIHIOBAHHS Ta KOHBEKIIII.
J.1.2 et meToa po3riisaiae cTalioHapHI YMOBH ISl pi3HUX MapaMeTpiB. Meton
JUACHUMN JUIIIE JJIs TIOXKEKHOTO HaBaHTaXEHHs (s g Oubie Hixk 200 M,Z[)K/Mz.
.2 YMoBH 3aCTOCYBAaHHS
J.2.1 Sxuo y BIAMOBIAHOMY MPOTHIOKEKHOMY BIJICIKY € OLIbIlE HIK OJTHE
BIKHO, TOJI 3aCTOCOBYIOTh cCepelHe apu(METHYHE 3HAUCHHS BUCOTU BiKHA N,
3arajbHy IJIOINIY BEPTUKAIBLHUX MPOPi3iB A, Ta CyMapHy IUPUHY BIKOH Wi=2W;.
J.2.2 SIkiio BiKHA € JMIIE B OJHIN CTiHi, TO BigHomenns D/W Bu3HauaroTh 3a

TaKoI0 (HOPMYJIOIO:
W
D/W=—=2 (a1.1)
Wi
J1.2.3 SIkimo BikHA € OLIBIN HI’K B OAHIN CTiHI, TO BigHOIEeHHsS D/W BH3Ha4Yal0Th
3a TaKor (POPMYJIOLO:
=" Avy
D/W—m_ o (a4.2)
ne: Wy — mmupuna ctiau Ne 1 (cTiHa 3 BIKHOM HaWO1IBIIOT 101111 );
A1 — cyMapHa 1uiomia BiKOH y cTiHi Nel;
W, — mmpuHa cTiHM, NEepHIEeHANKYISIPHOI 10 cTiHM Ne 1 y MpOTHIOXKEKHOMY
BIJICIKY.
J.2.4 Sxio B NpOTUNOKEKHOMY BIJICIKY € SIIPO >KOPCTKOCTI, TO BITHOIICHHS

D/W Bu3Ha4aroTh 3a TaKOK (OPMYIIOHO:

e AL
D W_(W._—Wc.} Ay (13)
ne: L. 1 W, — noBxuHa Ta mmpuHa siipa )opCTKOCTI;

W; I W, — nopxuHa Ta mupuHa IpOTUIIOKEKHOTO BiJCIKY:
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J.2.5 Bci ydactiHU 30BHINIHBOT CTiHM, 1O HE MarTh BorHecTiiikocTi (REI),
HEOOX1IHOT AJIsl CTIMKOCTI Oy IMHKY, CIi/1 Ki1acu(iKyBaTH SIK BIKOHHI MPOPI3H.
J1.2.6 3aranpHa 1101112 BIKOH Y 30BHIIIHIHN CTIHI 1I€:

— 3arajpHa IJIOMIA 3TiTHO 3 MPHUMITKOIO, SIKIO BOHA CTaHOBUTH MeHiIe 50 %
TLJIOIIN BIJIMTOBIIHOT 30BHINITHBOT CTIHM BIJICIKY;

— Tmo-Tieplie, 3arajbHa IUIoOma Ta, mno-apyre, 50 % 1uIomi BiAMOBIIHOL
30BHIIIHBOI CTIHU BIACIKY, SKIIO 3T1IHO 3 MPUMITKOIO 115 TUIOIIA CTAHOBHUTH O1IbINE
50 %. Jlns po3paxyHKy Ciij po3riisaaTd OOUBI CUTYaIlii. SIKI0 BUKOPUCTOBYETHCS
50 % muoul 30BHIIIHBOT CTIHM — IMOJIOKEHHS Ta F€OMETPis BIAKPUTUX MOBEPXOHb
Mae OyTu oOpaHa TaKUM YMHOM, 1100 pO3rIIsAaBCs HAHOUIBII CKIQHUNA BUTIAOK.

J.2.7 Po3mipu TpOTUIIOKEKHOTO BIACIKY HE TMOBUHHI mepeBuiryBatd 70 m
3aBJIOBXKKH, 18 M 3aBIIMPIIKHA Ta 5 M 3aBBHIIKH.

N.2.8 TemmnepaTypy mnoiayMm’ss MNpUiIMalOTh OJHAKOBOIO 3a IIMPUHOKO Ta
JOBKUHOIO TOJTYM’s1.

/.3 BiuiiuBu BiTpy

1.3.1 Pe:xxum BeHTHIISILIT

J.3.1.1 fxmo y mpOTUJIEKHUX CTiHAX MPOTUIIOKEKHOTO BIJCIKY € BikHa abo
ICHY€E TOJaTKOBE JKEPENIO HAIXOKEHHS TIOBITPS 10 TIOKEXkK1 (HE BIKHA), pO3PAXYHOK
Mae OyTH BHKOHAHO 3a YMOBU MPUMYCOBOi (IITYy4HO!) TSTU TMOBITPSA. B iHIIOMY
BUIAJKY PO3PaXyHOK BUKOHYIOTH 0€3 YMOB MPUMYCOBO1 TSITH.

J.3.2 BigxujieHHsI OJIyM’sl BHACJIIAOK BILIMBY BITpY

N.3.2.1 Tlepenbauaerbcs, MO0 TOIYyM’s MOIMIUPIOETHCS 3 TMPOTHIOKEKHOTO
BIJICIKY Kpi3b nipopi3u (auB. pucynok JI.1):

— MEPIEHAUKYJIISIPHO 110 dacamdy;

— 3 BIAXWICHHSM Ha 45 BHACIIJOK BIUIMBY BITPY.
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1 Bitep

2 'opu30HTAIBHHI MTOTIEPEYHHI TIepepi3

Pucynok /1.1 — BigxuneHnHst moiym’st BHAC110K BIUTUBY BITPY
.4 XapakTepuCcTHKH MOkKEKi Ta MOJIyM i
J.4.1 Ilpupoana BeHTUISIITiS

JA.4.1.1 UIBuaxicte ropinHa abo TeroBuaiieHHs Q (MBT) BusHauaroTh 3a

dbopmyoro:
Q=min ((AF- Gsa)/Te;3,15(1 —e 0038/0) 4 (;—Lﬁ;’ 1;2)’ (1.4)
J.4.1.2 TemniepaTypy y NPOTUIIOKEKHOMY BiJICIKY BU3HAYAIOTh 32 (POPMYIIOI0:
Ty = 6000(1-e*YO)OM2(1-¢000%862) 4 T (I1.5)

J.4.1.3 Bucoty nonym’st (1uB. pucyHok JI.2) Bu3Ha4aTh 3a OpMYII0L0:

2,3
L, = max| 0;h,, (2,3? (—Qiﬁ) - 1) (1.6)

Ayog(heqa)
Sxmo pg=0,45 Kr/M° Ta 0=9,81 M/c%, To s dbopMyna Moke OYTH CIIpOIIIEHA 10 TaKOi:

L =10 (ﬁ)m — heg (1.7)

2 heq! 3

TOPU30HTAILHUI BEPTUKAJIbHUI BEPTUKAJIBHU I

MOTIEPEYHUI TIepepi3 MOTIEPEYHUHN TIepepi3 MOTIEPEYHUMN TIepepi3
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— =

h 7 h
&g R Rag - hag me TBG
I—L 3 = LL_'\]l LH + T = . I—L— 5
I -~
= — Iz A
L=l +Ly Lf—w| L7+ (LH — %) +1,
. CTIHU BHIIE HEMAE
Neq<1,25W; € CTiHA BUILE . heg™>1,25W;
abo

Pucynox /1.2 — Po3mipu mosym’st (IpUpOIHA BEHTHIISLIISN)
.4.1.4 llupunHa oyM’si TOPiBHIOE MIMPHHI BikHA (1uB. PucyHok [1.2).
A.4.1.5 I'mubuna momym’ss CTaHOBUTH 2/3 BHUCOTH BikHA, TOOTO 2/3hey (muB.
Pucynoxk /1.2).
J1.4.1.6 'opusoHTanbHa mpoekiist moxyM’st (Bix dacamy):

— Yy pa3i HasIBHOCTI1 CTIHHM HaJl BIKHOM Ly BU3HAYaloTh 32 PopMyliaMu:

— AKIIO Neg < 1,25W;: Li=heq/3, (1.8)

— KO heq >1,25W; Ta BifcTanb 0 OyAb-SIKOr0 iHIIOTO BikHA > 4W;:
L1=0,3heq(Neg/wy)>>, (11.9)
— B IHIIIKMX BHUIAJKaX: LH=0,454heq(heq/2Wt)0’54 (11.10)

— Yy pasi BIICYTHOCTI CTIHU HaJ BIKHOM BU3HAYalOTh 32 (POPMYIIOIO:
L1+=0,6heq(Li/heg)™ (1.11)

J.4.1.7 ToBxKUHY MOJTYM sl B3JI0BK OCl BU3HAYAIOTh 3a (hopMyJIaMu:

— sikio L >0: L=l +heq/2 (1.12)

— Yy pa3i HasIBHOCTI CTiHM Haj BiKHOM a00 Ne<1,25W;:
L=(LL*+(Ln — heg/3)2) 2 +heg/2 (11.13)
— Yy pasi BiZICyTHOCTI CTiHM HaJl BIKHOM a00 heg>1,25w;, sikmmo L =0, Toxi L=O0.
J.4.1.8 TemniepaTypy nosiym’s y BIKHI BU3HA4atOTh 3a (hOpMyJI010:
Tw=520/[1-0,4725(L¢W/Q)]+ Ty, (a4.14)
ne: Lew/Q < 1.
A.4.1.9 KoedimieHT TEMmIoOBOro BUMIPOMIHIOBAHHSA TOJyM’st Yy  BIKHI
nomyckaetrbes npuiimatu g = 1,0.
.4.1.10 Temnepatypy noiayMm’si B3AOBX OCl BA3HAYAIOTh 32 (POPMYJIOI0:
T,=(TwTo)[1-0,4725(L¢wW/Q)]+To (1.15)
ne: Lew/Q < 1.
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L — BiZiICTaHB B3/IOBXK OC1 Bij] BIKHA /IO TOYKH, B Kl 3p0OJIEHO PO3PaXyHOK.
N.4.1.11 KoedimieHT BUIPOMIHIOBAHHS TMOJYM’ sl JOIMYCKAEThCSI BU3HAYATH 3a
bopmyiioro:
g=1— e 3 (1.16)
ne: Of — TOBIIMHA ITOTyM s, M.
1.4.1.12 KoedirieHT TeraoBiAaa4di KOHBEKIIEI0 BU3HAYAIOTh 32 POPMYJIOLO:
o, = 4,67(1/deg) *(QIA)*° (J1.17)
N.4.1.13 SIkmo HaBic abo OajakoH (3 TOPHU3OHTAILHOIO mpoekiieio W,)
3HAXOJMTHCS Ha PiBHI BEPXY BIKHA IO BCii iloro mmupuHi (IuB. pucyHok /1.3), To mis
CTIHM HaJ| BIKHOM Ta 3a YMOBH heq < 1,25W; BuCOTa Ta TOPU30OHTAJIbHA MPOECKIIS
MOJIyM’sl MAIOTh OyTH BU3HAYEHI TAKUM YHHOM:
— BHUCOTY noyM’st L, mo po3paxoBano 3a (opmyoro (/1.6), 3MeHIITyIOTh Ha
W,(1+2);
— TOPU3OHTAIBHY MPOEKITiI0 MOIyM s Ly, 110 po3paxoBano 3a ¢popmymamu (/1.8 -

I.11), 36inbmrytors Ha W,.

=

i

r444444
e
z,;/ 1:,_;’// s

abc=L; abcde=Ls ta wy=ab
BEPTUKAIbHUM MONIEpEYHHI epepi3 BEPTUKAIbHUM MTONEpEeUHH repepis
Pucynok /1.3 — Binxunenss noiym’st yepe3 HassBHICTb OaJIKOHY
J.4.1.14 JIns Tux caMuX yMOB JJIsl HaBicy a00 OajKoOHY 3a BIZCYTHOCTI CTIHM
HaJ BIKHOM a0o0 SIKIIIO heq > 1,25W; BHUCOTa Ta TOPU3OHTAIbHA MPOEKIS MOJyM’si
MaioTh OyTH BU3HAYCHI1 TAKMM YHHOM:
— BUCOTY TtostyM s L, 1110 po3paxoBano 3a ¢opmyiioro ([1.6), 3meHiryots Ha W,;

— TOPU3OHTAIBHY MPOEKITi0 MOoayM’ s Ly, 110 po3paxoBaHo 3a GpopMyiamu

84



npICTY-H b B.2.6-XXX:201X

J.4.2 TIpumycoBa BEeHTHIISI LA

(1.8-11.11), 3 ypaxyBaHHSAM BHUIIe3a3HAYCHOT0 3HaYeHHS L, 3011b1IyroTh Ha W,.

N.4.2.1 llIBuakicte ropinHs ado TteroBuiauieHHs Q (MBT) Bu3HauaroTh 3a

dbopmyoro:

Q = (Ar0ra)/e

(1.18)

J.4.2.2 TemriepaTypy y NpOTUIIOKEKHOMY BiFICIKY BU3HAYAIOTh 3a (POPMYIIOIO:

T = 1200((Ar Gt g)/17,5 — e 20759 +T,, (11.19)
1.4.2.3 Bucoty noxym’s (1uB. pucyHok J[.4) BU3Ha4aioTh 3a (opMyIIoro:
L. = (1,366 G)M fq) — heog (J1.20)
SIkmo U =6 m/c, To L = 0,628Q/A\,1/2— Neg-
|
T i
J | .
|
BEpTHKAIBHHI IONIEPEUHHii TIepepis BEpTHKAIBHHI IONIEPEUHHi TIepepis
ws = W+0,4LH Li= (|_L2+|_H2)1/2
Pucynok /1.4 — Po3mipu nonym’st (puMycoBa BEHTHIISLIA)
1.4.2.4 Topr30oHTAIbHY MPOEKINIO MOJIyM sl BU3HAYAIOTh 32 (POPMYIIOI0:
Ly = 0,605(U*/heq) ?*(L+heg) (11.21)
Sxmo u=6 m/c, To Ly = 1,33(LL+heg)/Neg .
J.4.2.5 lllupuny nosrym’st BU3HAYAIOTh 32 (hOPMYJIOLO:
wi=w;+0,4L (1.22)
J.4.2.6 ToBkuHY 1OJTyM’sl B3/I0BK OC1 BU3HAYaIOTh 32 (hOPMYJIOHO:
I—f=(|—L2+|—H2)1/2 (/1.23)
N.4.2.7 Temniepatypy nojiym’sl y BiKHI BU3HA4YaIOTh 32 (HOPMYJIOIO:
Tw=520/(1-0,3325L¢(A,)"2/Q)+T,, (11.24)

ne LeAYAQ < 1.
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N.4.2.8 KoedimieHT TEmIOBOrO BHUIPOMIHIOBAHHS TMOJIyM’st y  BIKHI
nornyckaeThes npuiimaTu &~=1,0.

1.4.2.9 Temmiepatypy MoayM’si B3I0BX OCl BU3HAYAIOTh 32 (POPMYJIOIO:
T=(1- 0,3325%] (T, — Ty) + T, K (11.25)

ne: Ly — BicTaHb B3JIOBXK OC1 BiJl BIKHA /IO TOUKH, B AKiil 3p00JIEHO PO3PAXYHOK.
J.4.2.10 KoedimieHT TEmIOBOr0 BUIPOMIHIOBAHHS TOIYM sl JIOMYCKA€THCS
BHU3HA4YaTH 3a (HOPMYJIOHO:
g=1—e 34 (1.26)
ne: 0f — TOBIIMHA MOJTyM’sI, M.
1.4.2.11 KoedirieHT TermoBiaa4yi KOHBEKII€I0 BU3HAYAIOTh 32 (POPMYIIOFO:
o = 9,8(1/deq)**(Q/17,5A,+u/1,6)° (11.27)
Akmo U = 6 M/c, TO KoeiIleHT TEIUIOBiAAa4Yl KOHBEKIIE€I0 BH3HAYAEIOTh 3a
dbopmyiioro:
a. = 9,8(1/deg)**(Q/17,5A,+3,75)°°. (/1.28)
J.4.2.12 1llogo BrumBYy OajikoHIB a00 HABICIB, TO TPAEKTOPIS MOIYM s MICIIS
TOPU30HTAJIBLHOTO BIIXUJICHHS OAJIKOHOM a00 HaBICOM € TAKOlO, SIK BKa3aHO (JMB. Ha
pucyHky /.5, ToOTO 3MimeHa B 30BHIIIHINA OiK Ha JOBXHHY HaBiCy, aje JOBXHHA

nosiyM’st L¢ He 3MIHIOETbHCS.

Ab = Lf abc = Lf
1 — nasBic
BEPTUKAIBHUN ITONTEPEUHUIN BEPTUKAIBHUN ITOIIEPEUHHI
nepepis nepepis

Pucynoxk /1.5 — Bigxunenuns noyiym’s uepe3 HasiBHICTb HaBICY
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1.5 Pe3yabTyro4i kyToBi KoedinieHTH
J.5.1 Pe3ynpTyrounii KyToBUIl KOe(ilieHT Pf KOHCTPYKIi Ui padialiifHOro

TEII000MIHY KpPi3b IIPOPI3U BU3HAYAIOTH 32 (POPMYIIOLO:

—_ ':f:'i'f_:‘l'f:'i'f_:]d:‘l":fs'i'f_5+ "-4@[4:"'11
Dr= (C,+C,)d, +(C,+C,)d, , (1.29)

ne: @sj — KyToBUM KOe(DILI€HT 1-1 MOBEPXHI KOHCTPYKIi ISl IIbOTO MPOPI3Y
3T1IHO 3 TOJAaTKOM b;

di — po3mip mepepisy i-i HOBEpXHI KOHCTPYKIIIT,

Ci — koe(ilieHT 3aXUIIEHOCTI 1-1 MOBEPXHI KOHCTPYKIIII.

Jns 3axumenoi nosepxHi C;= 0, misa HezaxureHoi mosepxHi Cij= 1.

J.5.2 KyroBuil xoedimieHT @y 1UIsl MOBEPXHI KOHCTPYKLIi, 3 SKOi MpOpi3 HE
BUJIHO, JJOPIBHIOE HYJIIO.

J.5.3 KyroBuii xoediieHT @, KOHCTPYKIIIi i1 TPOMEHEBOI0 TEIIOOOMIHY BiJj

MOJIyM sl BU3HAYAIOTh 3a (HOPMYJIOIO:

— Iifd_lilz_‘_-l- Cililzijd'_-l- Iic5¢'2,5+f4¢'z4:|d:
D, = (C,+C,0d, + (6, +C)d, , (/1.30)

ne: @,; — KyToBuid KOe(iIlieHT I-1 MOBepXHi KOHCTPYKIIi ISt IOTYM s 3T1THO 3
nonartkoM b.

J.5.4 BusHaueHHs KyTOBOro koediuieHra @,; MOBEPXOHb KOHCTPYKIHN i
pamiaIifHOTo TEMJI000MIHY BiJl TIOJIyM sl 0a3y€ThCSl HA €KBIBAJIGHTHUX MPSMOKYTHUX
po3Mmipax moiiym’si. Po3mipu 1 TOJOXKEHHS E€KBIBAJEHTHUX MPSMOKYTHHUKIB, IO
B1J100pakaroTh (PPOHTAIBHY MOBEPXHIO 1 OOKU MOJIYM s, MalOTh BU3HAYATUCH 3T1THO
3 nomatkoMm b. [Ins BCiX 1HIIMX BHUMAJIKIB HEOOXIJHO BUKOPHUCTOBYBATH PO3MIpU

noyMm’s 3rigHo 3 /1.4 boro A01aTKy.
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JIOJJATOK E
(TOB1IKOBHIA )

JIOKAJII3OBAHI ITOXEXI
E.1 TennoBuii BIUIUB JIOKAJII30BaHOI MOXEX1 MOKHA OLIHUTH 3a (GOpMYJIaMH,
110 HAaBEJICHI B IIbOMY JOJIaTKY.
E.2 TennoBuii mOTIK BiJl JOKaJIi30BaHOT MOXKEX1 0 KOHCTPYKIIIT CJTiJl BU3HAYATH
3a hopmyiioro (4) Ta 6azyBaTHCs Ha KyTOBOMY KoediIi€HTI, po3paxoBaHOMY 3T1HO 3
nonaTtkoM b.
E.3 Joexuny momym’s Lg (M) jokamizoBaHoi moxexi (auB. pucyHok E.1)
BH3HAYAIOTh 32 (OPMYJIOIO:
L¢=-1,02D + 0,0148Q%°, (E.1)
E.4 Sxmo nomym’s He TopkaeThes cteni BiAciky (Lf < H; nuB. pucyHok E.1)
ab0 y pasl IOXEkXl Ha BIIKPUTOMY IIOBITpl TeMmepatypy ;) IOIyM’s B3IOBXK
CUMETPHUYHO1 BEPTUKAIBHOT OC1 MOJIYM s BU3HAYAIOTh 32 POPMYIIOLO:
O = 20+0,25Q.(z-20) ™", (E.2)
ne: D — niametp nosym’st (1uB. pucyHok E.1), m;
Q — mBHAKICTH TEIUIOBUAIJICHHS, BU3HaUeHa 3rigHo 3 .4, Br;
Q. — KOHBEKTHBHA CKJIa/I0Ba MMBUIKOCTI TEIJIOBUALICHHS, BT;
Z — BUCOTa B3JI0BX Ocl noinyM’s (auB. pucyHok E.1), m;
H — BifacTaHb Big ocepeaKy MOXKex1 10 cTem (IuB. pucyHok E.1), m.
3HadeHHsS] KOHBEKTHUBHOI CKJIQJ0BOi IMIBHAKOCTI TEIJIOBUAUICHHS ckiamae Q. =
0,8Q, sk1110 BIZICYTHE OOTPYHTYBAHHS 1HIIIOI BEIMYUHHU.
3HaudeHHs TeMIeparypH, po3paxopane 3a popmyinoro (E.2), mae Oytu He OibIie
Hix 900 °C.

‘ Bich nomym’s

W

I
\‘ -
i ¢
)
j‘D
§

J
i

||
[
) S R 1)
Pucynok E.1 — ['eomeTpruHi mapameTpu MoJIyM s,9Ke HE TOPKAETHCSI CTEN1 BIJICIKY

|
i -
A
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E.5 YMoBHUI TOYaTOK KOOPIMHAT Z (M) OCl BU3HAYAIOTH 33 (POPMYIIOIO:
Zo= -1,02D+0,00524Q%°, (E.3)
E.6 Sxmio momym’st Topkaetbest creni (L > H, nuB. pucyHok E.2), To TemioBwmii
notik / (Bt/M?) Biz OMyM’st 10 MOBEPXHi KOHCTPYKIIii Ha PiBHi CTENi CTAHOBHTS:

—sxmio Y < 0,30: h=100000;

— sixmo 0,30 <y < 1,0: h =121000y...136300y; (E.4)

— sxmo y > 1,0: /i = 15000y, (E.5)
ne: Y — koeiIi€eHT, 110 BU3HAYAIOTh 3a (hOPMYJIOH0:
r+H+z"

T (0

I' — TOpPU3OHTaIbHA B1JICTaHb (M) MK BEPTUKAJILHOIO BICCIO TOJIYM sl T4 TOUYKOIO
Ha CTeJl, /IS SIKOT pO3PaxOBY€ETHCS TEIUIOBUH MOTIK (AuB. pucyHOK E.2);
H — BigcTanb (M) BiJT ocepeaKy MOKexkKi 10 cTeli (auB. pucyHOK E.2).

Bick momym’st

i L;
Yot - . == —y
i JE

Pucynok E.2 — ['eomeTpuyni mapameTpu moiym’s,
K€ TOPKAETHCS CTEIIl BIICIKY
E.7 TopuzoHTanibHy n0oBXuUHY moaym’s Ly (M) (muB. pucynok E.2) Bu3Ha4aroTh

3a GOpMYJIOIO:

Ly = (2,9H(Q )**%) — H. (E.7)
E.8 IlIBuzkicts Temouainenss Q y BU3HAYAIOTH 3a dbopmyoro:
Q" =Q/(1,11-10%-H*) (E.8)
E.9 BepTukanbHe mosioxXKeHHSI YMOBHOTO JpKepena Temia Z' (M), BA3HaYaloTh 3a
dbopmynamu:
— sixmto sikmo Q p < 10: 2'=2,4D(Q?"p-Q"%"p); (E.9)
— sixio skio Q p> 1,0: 7'=2,4D(1,0-Q"%%), (E.10)
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ne: Q' 5=0Q/(1,11-10%-D*?). (E.11)

E.10 Pe3ynbTylounil TemnoBHii MOTIK /ne HAa MOBEPXHi KOHCTPYKIi HA piBHi
CTeJI1 BU3HAYAIOTh 3a (POPMYII0I0:

et = h — 0 (O — 20) — @-e-er0-[(On+273)* — 293%]. (E.12)

E.11 ®opmynu (E.1 — E.12) aitoTh JIMIIe 3a TAKUX YMOB:

— miametp moayM’st D < 10 m;

— IMIBUJIKICTh TETUIOBUIICHHS npH moxkexi Q < 50 MBT.

E.12 3a HasgBHOCTI JIEKUTLKOX OKpEMHUX JIOKai30BaHUX Moxkex dopmynu (E.4)
ta (E.5) MOXHa BUKOPUCTOBYBATH JUIsl OTPUMAaHHS pPI3HUX 3HAYEHb TEIJIOBUX
TOTOKIB /1, Ay... Ha OBEPXHi KOHCTPYKIIii Ha piBHI cTeni. B 1iboMy pasi 3araabHuit
TETJIOBHIA MOTIK /o BU3HAYAIOTH K CYMY IIHX Pi3HHUX 3HaueHb (K1, f5...), ane BiH Mae

He nepesuiyBati 100 kKBT/M°.
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JOJIATOK XK
(TOB1IKOBHIA )

YTOYHEHI MOJIEJII ITOKEXKI

7K.1 Onno3onHi MoaeJi

K.1.1 OgHO30HHY MOJIEIbh 3aCTOCOBYIOTH JJII YMOB, SIKI MArOTh MICIE MiCJIs
3araJibHOTO cranaxy. Jias MpOTUIOXKEKHOTO BIACIKY MNPUHMAIOTh OJHOPILAHUMU
TEeMIIepaTypy, TyCTUHY, BHYTPIIIHY €HEPTil0 Ta TUCK Tazy.

7K.1.2 TemmiepaTypy ra3oBOro cepeoBHINa CJIiJ] O0YNCITIOBATH, BPAaXOBYIOUH:

— PO3B’s13aHHSI PIBHSIHB 30€PEKEHHS MacH Ta €HEprii;

— MacoOoOMIH M BHYTPIIIHIM Ta30BUM CEPEIOBUILIEM, 30BHIIIHIM Ta30BUM
cepeaoBuIeM (Kpi3b MIPOPI3U) Ta BOTHUIIIEM MTOXKEKI;

— eHeprooOMiH MK BOTHHUIIEM TOXKEXI1, BHYTPIIIHIM Ta30BUM CEPEIOBHUIIEM,
CTIHaMH Ta Mpopizamu.

7K.1.3 PiBHSHHS CTaHy 11€aJIbHOTO Ta3y PO3TISIIA0Th SIK:

7K.1.4 bananc Macu rasiB B IPOTUIIOKEKHOMY BIJICIKY BU3HAYAIOTh 32 (POPMYIIOLO:
dm . . .
a3 Min— Mout + M, (K.2)
ne: Piny— cTaTUYHUN TUCK Ta3y, H/MZ;
drm . . ..
<; — WBHJIKICTH razo0MiHy y IPOTHUIIOKEKHOMY BIJICIKY, KI/C;
Moyt — MBUAKICTh Ta3y, MO0 BUXOAUTH 3 MPOTUIIOKEKHOIO BIJICIKY Kpi3b

Ipopi3u, Kr/c;

My, — WBUIKICTh r'a3y, U0 BXOJUTh y MPOTHUIOXKEKHUN BIACIK Kpi3b MPOPI3H,
Kr/c;

1 — MacoBa IIBUJIKICTh BUTOPSIHHA TIOKEXHOTO HaBaHTa)KEHHS.

7K.1.5 HIBuakicTsiMu ra3000MiHy Ta BUTOPSHHS MOXHA 3HexTyBaTH. Tomi i3 (0K.2):

Min = Moyt- (K.3)

[{i mMacoBli MOTOKHM MOXYTh OyTH pO3paxoBaHi Ha OCHOBI CTATUYHOTO THUCKY

yepe3 PI3HUII0 TYCTUHU TOBITP1 3a TeMIEpaTypd HABKOJMIIHBOTO CepeqoBHUIIA 1

BHUCOKHX TEMIIepaTypax, BiAMOBIIHO.
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7K.1.6 Enepretnunuii 6ananc ra3iB y NpOTHIIOKEKHOMY BIICIKY BU3HAYAIOTh 3a

dbopmyoro:

% = Q— Qout* Qin— Quat1— Qe (K.4)

at
ne: Eq — BHyTpilHA eHepris rasy, JDx;

Q — MBUAKICTH TETUTOBUIIJICHHS TIPH MTOXEXi, BT;

Qout = Mouc T

Qin = MinC Tamb;

Quall = (At— Anv)inet — BTpaTa eHEpTii 10 OrOpOKyBaTbHUX KOHCTPYKIIiii;

Qraa= AnvoT: * — BTpata eHeprii MUIIXOM BHIPOMIHIOBAHHS KPi3b IPOPI3H,

Jie ¢ — IUTOMa TeroeMHICTh, JIx/(kr K);

Jinet — BU3HAYAETHCS 32 opMyIoio (2.4);

#i1 — IIBUJIKICTH Ta3y, KI/c;

T — remneparypa, K.

7K.2 JIB030HHI MoaeJTi

AK.2.1 JIBozoHHa Mojenb 0a3yeThbCsi HA NPUIYLIEHHI PO HAKOMHYCHHS
MPOJYKTIB TOPIHHS MiJl CTEIECI0 HAa TOPU3OHTANIbHIN MOBEpXHI. PO3PI3HAIOTH BEPXHIO
Ta HIDKHIO 30HU, BOTHUIIIE MTOXKEXK1, 30BHIIIHE T'a30BE CEPEIOBUIIIE.

7K.2.2 Y BepxHiii 30HI TPUAMaIOTh OJHOPIIHI XapaKTEPUCTUKH Ta3y.

K.2.3 O6min Macu, eHeprii Ta XIMIYHOI pEYOBHHHM MOXE OyTH pO3paxOBaHHA
MDK IIMMH PI3HUMH 30HAMH.

K.2.4 Y mpoTUNOXEKHOMY BiJICIKY 3 PIBHOMIPHO PO3MOAUICHUM TOKEKHUM
HAaBaHTa)XCHHSAM JBO30HHA MOJIENb IMOXKEXI MOXE IMEepeiTH B OJHO30HHY MOJEIb
MOKEK1 32 OJTHIET 3 TAKMX YMOB:

— SIKIIO TEMIepaTypa ra3y y BepXHiil 30H1 Jocsrae 3HaueHHs, oubiioro Hix 500 °C;

— SIKIIIO BEpPXHS 30HA 30UIBIIYETHCA TAKUM YUHOM, 10 3aiiMae 80 % BHUCOTH
BIJICIKY.

K.3 IToaboBi Moaei

K.3.1 [TonboBi MOzEN 3aCHOBaHI Ha YKMCEIILHOMY PO3BSI3aHHI AU(EpEeHIIHHUX
PIBHSHB B YaCTKOBUX IMOXIJHHUX, III0 BU3HAYAIOTh TEPMOJIMHAMIYHI Ta Ta30JMHAMIYHI

3MiHHI BEJIMYMHHM B YCiX TOYKAaX MPOTHUIOXKEKHOTO BiJCiKy. Lli Mojaen Ha3uBaroTh

92



npICTY-H b B.2.6-XXX:201X

TaK0XX MOJIETSIMU TepMoO- Ta razonunamiku, CFD monensmu ta MonensimMu TepMo- Ta
aepoJMHaMIKH TIOTOKY 1 BOHH pPO3pPaxOBYIOTh CHUCTEMH, BPAaXOBYIOUM JUHAMIKY
IOTOKY, TEIUIOOOMIH Ta TMOB’SA3aHI 3 LMM $IBUILNA, 4YEpe3 pO3B’SA3aHHSA
dbyHIaMEHTaIbHUX PIBHAHb JWHAMIKH TOTOKY. LI piBHSHHS SBISIIOTH COOOIO
MaTteMaTudHe (GOPMYIIFOBaHHS TaKUX (PI3MYHUX 3aKOHIB:

— 30€epeKEeHHS Macu peYOBUHU (Ta3y);

— 3MIHHU KUTBKOCTI pyXy (IMITyJIbCY), SIKa JOPIBHIOE CyMi CHJI, K1 IIIOTh HA MOTIK
peuyoBuHHM (Ipyruii 3akoH HeroToHA);

— 3MIHM €Heprii, fiKa JOPIBHIOE CyMl 3MIHU TEIUIOTU Ta POOOTH, Ky BUKOHAHO

MOTOKOM PEYOBHHHM 32 OJIMHHULIIO Yacy (MEepIINi 3aKOH TEPMOJAUHAMIKH).
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JNOIAATOK U
(000B’s3KOBHIA)

JTE®OPMAIIMHE 3MIITHEHHS BYTJIEIIEBOI CTAJII
3A NIABUILHNEHUX TEMIIEPATYP
N.1 [Ina remneparypu Hikue 400 °C anpTepHaTUBHA MOKIIUBICTD Jehopmartiii-

HOT'O 3MiHH€HH5{, 11O BKa3aHa y 32, MOIKC 6YTI/I BHKOPHUCTAaHA TAKUM YHUHOM:

- s 0,02 < ¢ <0,04:
ca = 50 (fuo—fy0) € + 2f, 0 —fuo (M.1a)
- 17151 0,04 <e<0,15:

6a = fuo (1.1b)
- i 0,15 < ¢<0,20:
c="fuo[1-20(e-0,15)] (M.1c)
- ns € > 0,20:
c, = 0,00 (M1.1d)

ne f,¢ — rpaHMYHA MINHICTH 3a MIIBHIICHOI TEMIIEPATypH, IO BPaXOBYE
nedopmMmairiitne 3MiITHEHHS.

IIpumiTka. AnpTepHaTHBHA AlarpaMa “‘Harnpy>KeHHs-aedopMaris™ Uit cTalll, 0 BPaXoBYye

nedopMariiine 3MILHEHHS, HaBe/IeHa Ha pUCYHKY A. 1.
N.2 T'paHnuHy MIOHICT, 3a TIABHMINCHOI TEMIIEpaTypH, IO BpPaXxOBYE
nedopmMalriitne 3MIITHEHHS, BU3HAYAIOTh TAKUM YHHOM:

- s 6, < 300 °C:

fuo=1,25 1,0 (M.2a)
- mst 300 °C <6,<400 °C:

fuo =fy0 (20,0025 6,) (1.2b)

- st 6, > 400 °C:

fuo =Ty (M.2c)

IIpumirka. 3MiHa anbTEpPHATUBHOI Jiarpamu “HampyKeHHs-Iedopmaiis” A cTajll 3ajeXHO Bij

TeMIIepaTypy HaBeJleHa Ha pucyHky M.2.
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Pucynoxk U.2 — AnpTepHaTiBHA AlarpamMa “HanpykeHHsg-aedopmariis’ ajis cTaii 3a
NIJBUILIEHUX TEMIEpPaTyp, U0 BpaxoBye aedopmaliiiiie 3MIITHEHHS
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JIOJIATOK K

(00OB’SI3KOBHI)

3’CAHAHHS

K.1 Boarosi 3’¢qHanus

K.1.1 PyiinyBanHs poOodoro mepepizy B Ipopizax id 3’€JlHaHb HE
pPO3TTSAAETHCSA, 3a YMOBH IO 3’€IHAHHS € B KOXHOMY IMpOpi3i, OCKIUIBKH
TeMIlepaTypa cTali 3’ €IHaHb HIKYa Yepe3 HasIBHICTh JOJIATKOBOI'O MaTepiaiy.

K.1.1 Po3paxynkoBuii onip 00.1TiB Ha 3pi3

K.1.1.1 Kareropis A: Hecyunii Tun

K.1.1.1.1 Po3paxyHkoBuil omip OONTIB MiJ Yac MOXKEXI, 110 HaBaHTAXKEHI

TIOIIEPEYHOI0 CHIIOI0, BU3HAYAIOThH 32 (DOPMYJIOH0:

Fv,t,Rd = Fv,Rd kb,a Pz, (Kl)

M, fi
ne ky . — KoeQlmleHT 3HWXKEHHs, IO BHM3HadyeHWd 3 Ttabimmm K.l s

BIJINIOBITHOT TeMIeparypu 001Ta;

Fvrd — pO3paxyHKOBHH OIip HA 3pi3 O0JITa HA MJIOMIMHY 3pi3y, BUBHAUECHUN 32
YMOBH, IO TUIOIIMHA 3Pi3y MPOXOIUTH Yepe3 pi3n0y 0oiTa,

Ym2  Koe(IiLieHT HaAIMHOCTI AJI1 HOPMAJIbHOI TEMIIEpaTypH;

Ymfi Koe(IiieHT HaAIIHOCTI AJi BIAMOBIIHOI BIACTUBOCTI MaTepiaily MijJ yac
MOKEXKI.

K.1.1.1.2 Po3paxyHKOBHi1 O11ip OOATIB MiJ] 4ac MOKEXK1 BU3HAYAIOTH 32 (HOPMYJIOH0:
/4
Fb,t,Rd = Fb,Rd kb,e Mz (KZ)

M, fi
ne ky,... — xoedimieHT 3HIKEHHS, 10 BuU3HadeHud 3 Tabmumi K.1 s

BIJIMTOBITHOT TeMIepaTypu OoTa.
K.1.1.2 Kareropist B: Onip K0B3aHHI0 32 eKCIUIyaTAliHHOI NPUAATHOCTI Ta
Kareropisi C: Onip K0OB3aHHIO 1JIs1 [PAHMYHOIO CTAHY
K.1.1.2.1 Omip xoB3aHHIO 3’€AHAHb PO3TISAAABCA SIK MPOCKOB3aHHS TiJ Yac
MOKEX1 Ta OMip OJHOro 00JITa BU3HAYAIOTH SIK JIJIi HECY4Oro THUMY OOJITa, JUBUCH
K.1.1.1.

K.1.2 Po3paxyHnkoBuii onip 00J1TiB Ha po3TAr
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K.1.2.1 Kareropii D Ta E: IlonepenHs0 HeHaBaHTAaXeHi Ta MONEpPeIHbO
HABAHTAKeHi 00J1TH

K.1.2.1.1 Po3paxyHKOBHI oOmip Ha pPO3TAr OAHOTO OOJITa MMiJ Yac TMOXKEXi
BH3HAYAIOTh 32 (HOPMYJIOIO:

Ften,t,Rd = Ft,Rd kb,B Tz, (K?’)
M, fi

ne K, .. — xoedilieHT 3HIDKEHHS, MO0 Bu3HaueHWH 3 Tabmmmi K.1 g
BIJIMOBIAHOT TeMIIepaTypu 00JITa.

Taboauusa K.1 — KoedinienT 3HM»KeHHsA MiIHOCTI 111 60JITIB Ta 3BapHMX IIBIB

Temmneparypa, 6, Koedimient 3umkenns misg|  KoedilieHT 3HUKEHHS
oonriB, Ky, ¢ JUTS 3BapHUX IIBIB, Ky, g
(PosTsr Ta 3pi3)

20 1,000 1,000
100 0,968 1,000
150 0,952 1,000
200 0,935 1,000
300 0,903 1,000
400 0,775 0,876
500 0,550 0,627
600 0,220 0,378
700 0,100 0,130
800 0,067 0,074
900 0,033 0,018
1000 0,000 0,000

K.2 Po3paxyHKoBuii onip 3BapHMX LIBIB

K.2.1 3BapHi 3’€1HAHHS B CTHK

K.2.1.1 Po3paxyHKoBa MIIHICTh TTOBHICTIO MPOIUIABICHOTO 3BAPHOTO 3’ €THAHHS
B CTUK s Temnepatypu g0 700°C mopiBHIOE MIITHOCTI Haicmadmoi 3’egHaHol
YaCTHUHU, BUKOPUCTOBYIOUYH BIAMOBIAHI KOS(DIIIEHTH 3HMKEHHS JUISl KOHCTPYKIIMHOT
crami. Jns tremneparypu > 700°C koedillieHTH 3HWKECHHS, HaBEJICHI JII KYyTOBHUX
3BapHUX IIIBIB TAKOXK 3aCTOCOBYIOTh JIJISI 3BAPHUX 3’€/IHAHD B CTHUK.

K.2.2 KyToBi 3BapHi i1

K.2.2.1 Po3paxyHKOBUI OMip Ha OJUHUIIO JOBXHHY KyTOBOTO 3BapHOTO IIBa

I1]T 9ac MOXKeX1 BU3HAYAIOTh 3a (POPMYII0I0:

I:w,t,Rd = Fw,Rd kw,&’ 7/M72 (K4)
Vm,fi

ne Ky,... — Bu3HaueHo 3 Tabmmni K.1 mis BigmoBigHOT TemMmiepaTypu 3BapHOTO IIBA.
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K.3 Temnepartypa 3’€AHaHBb IiJx Yac MOKeKi

K.3.1 3araabHi BUuMoru

K.3.1.1 Temneparypy 3’€IHaHHS NpPUNMAIOTh, BUKOPHUCTOBYIOYHM JIOKAJIbHE
3HaueHHS A/V 1 9acTUH 3’ € THAHHS.

K.3.1.2 Sk cnpomieHHs TeMIeparypy 3 €IHaHHS NPUIAMalOTh PIBHOMIPHO
PO3MOICHOI0;  TEMIIEpaTypy BHU3HAYAIOTh, BHUKOPHCTOBYIOUM MaKCHUMaJbHE
3HAYCHHs criBBigHOIICHHS A/V 3’€JHAHUX CTaJeBUX KOHCTPYKIIiH, [0 pO3TAIIOBaHI
OJIM3BKO /10 3’ €AHAHHS.

K.3.1.3 Jlinsa 3’eqHanp Oanku 3 KOJOHOIO Ta Oajku 3 OalKoI0, SKIIO Ha OajKH
CIIMPAETHCS OETOHHE TMEPEKPUTTS OYIb-IKOTO THUITy, TEMIepaTypy 3 €IHaHHS
BU3HAYAIOTH 13 TEMIIEPATypPU HUXKHBOI MOJIUIIL B CEPEANHI TIPOIHOTY.

K.3.1.4 Ilpu 3actocyBanHi Metomy 3 4.2.5 TeMmmepaTypy YacTHH 3’ €THAHHS
BU3HAYAIOTh TAKUM YHHOM:

a) SIkmo BucoTa 6ayku MeHie abo gopiBHioe 400 Mm
6, = 0,886, [1 - 0,3(h/D)] (K.5)

ne O temmeparypa o BucoTi h (mm) cranesoi 6anku (Pucynok K.1);
0, TemmepaTypa HMKHBO1 ITOJIMII CTAJEBOI OANKH, BIIIAJICHOI Bij 3’ € THAHHS,
h BUCOTa YacTHHH, 11O PO3MIAIAETHCS HAJl HU30M OaJIKU, MM;
D — Bucora 6anku, (Mm).
0) Axmo Bucora 6anku 6ubiie 400 MM

1) SAxmo h menme ado nopisaroe D/2
6, = 0,886, (K.6)
I1) ko h 6inbme D/2
6, = 0,886, [1 + 0,2(1 — 2h/D)] (K.7)

ne 6, — TeMriepatrypa HUKHBOT TTOJIUII CTaJeBOi OaIKU, BIAAAICHOI Bl 3’ € JHAHHS,
h — BECOTa YacTHHM, 1[0 PO3TIAAAECTHCSA HAJ HU30M OalIKH, MM;

D — Bucora Oanku, MM.
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JNOIATOK JI
(000B’s3KOBHIN)

KITACU®IKALIA NIONNEPEYHUX ITEPEPI3IB

JI.1 OcHOBHI 10/10:KeHHA

JI.1.1 Merta knacudikariii monepeyHux IepepiziB Moysirac y BU3HAUCHHI MEXK,
JIOCATHYB SIKMX OMIp 1 MOBOPOTHA 3AAaTHICTh MOMEPEYHUX Mepepi3iB 0OMEXYIOThCS 1X
OIIOPOM Ha BTPATY MICIIEBOI CTIHKOCTI.

JI.2 Knacudikanist

JI.2.1 PO3pi3HAIOTh YOTUPH KJIACH MTONEPEUHUX NIEPEPI3IB:

— Ilonepeuni mepepizu kiaacy 1 — Ti, SIKi MOXYTh YTBOPIOBATH IUTACTUYHUUN
HIapHIp 3 MOBOPOTHOIO 3/IaTHICTIO, II0 BUMAara€ThCsl 3 PO3pPaxyHKY Yy IUIACTHYHIN
cTajii, 0€3 3HUKEHHS OTopY.

— Ilonepeuni nepepizu Kiacy 2 — Ti, AKi MOKYTh 3a0€3MEUUTH CBiil OIip Ha AiI0
MOMEHTa y IUIACTHYHIA CTajli, MpoTe€ MarTh OOMEXKEHY MOBOPOTHY 3JaTHICTb
YHACJI1I0K BTPATH MICIIEBOI CTIMKOCTI.

— Ilonepeuni nepepi3u kiacy 3 — Ti, B IKUX HaINPY>KEHHS B KpPaWHIX CTUCHYTHX
BOJIOKHaX CTaJIEBOIO €JIEMEHTa y MNPUIYILIEHHI MPYKHOIO PO3MOAULY HaMpy>KEHb
MOXXYTh JOCSATTH MEX1 TEKydOCTl, aje BTpaTa MICIEBOi CTIMKOCTI MEpPEelKoKae
3a0€3IeUeHHIO OTIOPY Ha 110 MOMEHTY Y TJIaCTUYHINA CTaIii.

— Ilonepeuni mepepizu kjacy 4 — Ti, B SKUX BTpaTa MICIIE€BOi CTIMKOCTI
HACTymae /O JOCSITHEHHS MEXI TEeKy4docTi B OJHIM abo Ouibllle dYacTHHAX
MONEPEYHOTr0 Nepepizy.

JI.2.2 Knacudikariis monepeyHux mnepepiziB 3ajaeKUTh BiJl BIIHOMICHHS ITUPHHU
710 TOBIIMHU YaCTHUH NEPEPI3y, O CTUCKAIOTHCS.

JI.2.3 CrucHyTI YacTHHU BKJIIOYAIOTh Oylb-SIKy YacTUHY IIONEPEYHOro
nepepizy, sKa TMOBHICTIO a00 4YacTKOBO CTHUCHYTAa TMPU il PO3TJISAYBaHOTO
CTIOJTyYEHHSI HABAaHTAXKEHb.

JI.2.4 Pi3HI CTUCHYTI YacCTMHH B TONEPEUYHOMY Tiepepi3i (Taki sSK CTiHKa abo
TIOJIUTIS ) MOKYTh BITHOCUTHUCS JIO PI3HUX KJIACIB.

JI.2.5 Tlonmepeunuii mepepi3 Kiaacu(ikyeTbcs 3a HaWBUIIUM (HaWMEHII
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CIPHSTIUBUM) KJIACOM HOTO CTUCHYTHX YaCTHH.

JI.2.6 fx anprepHaTmBa Kiacu@ikailisl MOMEPEYHOro IMepepizy MOoxe OyTu
BHU3HAUYCHA OIIHYBaHHSAM KJacu(iKaiii K JJIs MOIMIl, TaK 1 IS CTIHKH.

JI.2.7 I'pannyHi BIAHOUICHHS AJI1 CTUCHYTUX YacTUH KiaciB 1, 2 1 3 oTpUMyIOTh
3a tabnuiero JI.1. YactuHa mepepily, sika HE BIANOBIIAE TPaHUIAM IS Kiacy 3,
BIJIHOCHUThCS JI0 Kjacy 4.

JI.2.8 Skio cTiHKa po3risgaeTbes TaKO, 0 YHHUTH OIIp JIHIIE MONEPEYHUM
cujaM, 1 MPUITYCKAEThCS, IO BOHA HE 301IBIIIYE OMip MOMEPEYHOro Mepepizy Ha Jito
3THHAJLHOTO MOMEHTY 1 TO3J0BXXHBOI CHJIM, TO TIOTIEPEUHUN TIepepi3 MOXKe

PO3paxoBYBATUCH SIK MEPEPi3u Kiacy 2, 3 abo 4 3a1eXHO JIMIIE Bl KIacy MOJIHIIL.

Taoauua JI.1 (mucr 1 3 3) MakcumaJibHi BiTHOIIEHHS INMPUHHA 10 TOBIIUHH JIJIsI
CTHCHYTHX YaCTHH

CTHCHYTI BHYTPilIHI YacTHHH
[ ) ' \
_‘ TC _ _ IC _ 1l c _ _ c - Bich 3runy
t-l |
LL'I—Q’ A E 1 J
t
: 1 i N,
e[t — i
Cc t Cc t t "_ J C Bick 3runy
+ o & 1 i = = - i
C
L L L fee=d] (U
Kiac YacTuHa, 110 3THHAETHCH YacTuHa, 110 CTUCKAETHCSA ‘lacTiHa, MO STHHACTLOA |
CTHCKAETHCS
fv fv f
Posmoin
HanpyXeHHs y + + + G
YaCTHHaX 'C c C
(cTuCk nonaTHii) _
- f
f) £ :
396
akmo o >0,5: ¢/t < 13 51
1 clt <72 o/t < 33¢ 260
akmo a <05:cht<—
[04
456
saxmo « > 0,5: ¢/t < 13 81
2 o/t <83¢ o/t < 38¢ 41“58
skmo ¢ <0,5: ¢t < ——
o
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f fy
Po3mozin —
HATIPYXKEHHS Y
YacTHHAX + ¢ C
(cTHck nonaTHiN)
—— w i,
1: clt < 42¢
Aoy = =3 0= 10,6740,33y
3 c/lt <124¢ clt <42¢ *).
skuo < -1
c/t <62¢ (1—1//),}(—1//)
_ fy 235 275 355 420 460
E= %235/fy z 1.00 0,92 0,81 0,75 0,71

Ta6mui JI.1 (muct 2 3 3) MakcumanbH1 BIIHOIICHHS IITMPWHM 10 TOBIIMHU JIJIs
CTUCHYTHUX YaCTHH

3BHCH MOJIUIL

C c .C |
. ] , :I . ; .
t t t1 th |
IIpokatxi mpodimni 3BapHi npodimni
YacTuHa, 1110 3TMHACTHCS 1 CTUCKAECTHCS
Kiac YacTuHa, 1110 CTUCKAETHCS
CTHCKaHHSA HA KiHI PosTar Ha xinmi
. i o
Poznoain +
HATPYKEHHS Y _— + +
YacTUHAX - — —_ s
(cTuck momatHiit) i | - c ‘i { I: "| r B
1 1 - |
: | | C | i i C
1 1
9 9¢
1 clt <9¢ <t ot <
a aNa
1 10¢
2 c/t <10¢ clt < E ch<
a ax/E
Pozmozin + ol x:l-\‘\
HaTIpy>KEHHS Y . - —_ -
yacTUHAX - R 0 ';
(cTuck momatHiit) i | - c i ‘ C i ‘ C
1 - - L
1
<
3 ot <14z ot < 2Lz k,
f 235 275 355 420 460
= |235/f Y
£ =235, P 1,00 0,02 0,81 0,75 0,71
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Ta6mus JI.1 (muct 3 3 3) MakcumabH1 BIIHOIICHHS IIIMPUHM 10 TOBIIMHU IS

CTUCHYTHX YaCTUH

BigHocuTtecs Takox 10 “3BHUCH

TOJIATIL” (IUBHCH JTUCT 2)

KyTtuxosi npodini

: ;

0

He 3acTocoByeThCs U1l KyTHKIB

MPU HETMIEPEPBHOMY KOHTAKTI 3
]b IHIIMMH JETAIIMU

Kiac [epepi3, mo cTUCKaeThCA
Posnozin f
HAIpPYyKEeHHS Y ]
JaCcTHHAX
. +
(cTuck momatHiit)
) A
3 h/it <15¢ : % <11,5¢
TpyOuacruii nepepis
tl /_\ -1|
\U! d
Kinac Iepepis, 110 3TUHAETHCS 1/a00 CTUCKAETHCS
1 d/t < 50&*
2 d/t < 70¢°
3 d/t <90’
235 275 355 420 460
- / 1,00 0,92 0,81 0,75 0,71
€= 235/fy
1,00 0,85 0,66 0,56 0,51

103




np/ICTY-H b B.2.6-XXX:201X
JIOJIATOK M

(moBigKOBHIA)

ITOITEPEYHI ITEPEPI3H KJIACY 4

M.1 YTo4HeHi po3paxyHKOBi MoaeJti

M.1.1 VYTouHeHi po3paxyHKOBI MOJEJl BHUKOPHUCTOBYIOTH IJIsi MPOEKTyBaHHS
nonepeyHux nepepiziB Knacy 4, sxiio BpaxoBaHi B¢l €peKTH CTIHKOCTI.

M.2 CupouleHi po3paxyHKoOBi MojeJti

M.2.1 MinHicTh KOHCTPYKIIHM, IO MPaIlOOTh Ha CTHCK, 3 IIONEPEUYHUM
nepepizom Kiacy 4 mnepeBipsitorh 3a dopmysiamu, 10 HaBeleHi B 6.6.2.3.3, s
3iIrHyTUX 0anok — B 6.6.2.3.4 Ta mns CTHCHYTO-3ITHYTHX KOHCTPYKIH —y 6.6.2.3.5,
Jie TUIONLY 3aMIHIOIOTh POOOYOI0 IUIOIIEI0, @ MOMEHT OIOpPY Mepepi3y 3aMIHIOIOThH
PO3paxyHKOBUM MOMEHTOM OIIOpPY Tepepizy.

M.2.2 Po3paxyHKOBY ILIOLLY ONEPEYHOIO NEPEPI3Y Ta PO3PAXYHKOBUIM MOMEHT
Olopy Imepepidy BHU3HA4YalOTh 0a3ylouHMch Ha BIACTHBOCTAX Marepiany 3a
temnepatypu 20 °C.

M.2.3 Jlnsg mpoeKkTyBaHHA y pa3i MOXKEXKl PO3paXyHKOBY TPAHUIIO TEKYYOCTI
ctam npuitmaroth sk 0,2 BiJICOTKa YMOBHOI I'paHull TeKydocTi. [{to po3paxyHKOBY
IPAaHUII0 TEKYYOCTI BUKOPHCTOBYIOTH ISl BU3HAUEHHS ONOPY HA PO3TAr Ta CTHUCK,
JIIF0 MOMEHTa 200 MOTMEePEUHOI CUJIH.

M.2.4 KoedillieHTH 3HMKEHHSI PO3PAaXyHKOBOI TpaHUINl TEKY4OCTi BYIJICIIEBOI
CTaJIl BIIHOCHO Tpanulll Tekydocti y1st 20°C mpuitmators 3 Tabmuii M.1:

- PO3paxyHKOBa IPaHHUIIS TEKYUYOCTi BiTHOCHO MexXi TeKydocTi 1t 20 °C Kpg 20 =
fp0,2,9/f ;

- HAXWJI JTIHIHHOT MPYXHOT TIIKK BiTHOCHO Haxwiy 3a Temrepatypu 20 °C Kgg =
E.olE,.

Ipumirka. Lli koedinieHTH 3HMKEHHS Bi1oOpaskeH1 Ha pucyHKy M.1.
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Tabmuig M.1 — KoedilieHTH 3HIKEHHS [T BYTJIELEBO1 CTall 7Sl IPOSKTyBaHHS

nonepevyHux nepepizi Kiacy 4 3a miaBHUILIEHUX TeMIIEpaTyp

Temmneparypa| KoedirtieHT 3HMX)EHHS (BITHOCHO KoeditieHT 3HMKEHHS
crani, 6,, °C fy) po3paxyHkoBoi rpanumii (BimHOCHO fy},) po3paxyHKOBOI
TEKY4OCT1 rapsiyeKaTaHux Ta IPaHMII TEKYYOCTI XOJIOIHO
3BapHUX nepepiziB Kiacy 4 Ky 2,0 | popmoBanux nepepizis Kiacy 4
= fpo2.0/fy Kpo20 = fo02.0 / fyb
20 1,00

100 1,00

200 0,89

300 0,78

400 0,65

500 0,53

600 0,30

700 0,13

800 0,07

900 0,05

1000 0,03

1100 0,02

1200 0,00
IMpumitka 1. [[j1si TpoMDKHUX 3HAYEHBb TEMIIEPATYPH CTal BAKOPUCTOBYIOTh JIIHIHHY
IHTCPIOJIALIO.
IIpumirka 2. Busnauenns fyp mpuitmarots 3rigso 3 JIbH B.2.6-198

KoedimienT 3HMKEeHES

ks 1.000 -
Haxwun niniifHOT npyXHOT
0.800 Ttk Kg g = Eap | E,
0.600 \

/ W\
0.400 4 \;:
Po3paxyHI<OBa MEKa \

TeKyq0CTi Kpo 2,0 = fpo.2.0/fy

0.200

0.000 T T T T T ——
0 200 400 600 800 1000 1200

Temneparypa, °C
Pucynox M.2 — KoedimieHTr 3HUKEHHS JllarpamMu «HAMpy>XKeHHs-aedopMarii»
X0JI0THO (hPOPMOBAHMX Ta TapsueKaTaHUX cTajieBuX nepepisiB Kiacy 4 3a miBHIeHo1
TeMIiepaTypu
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JNOIAATOK H
(000B’s3KOBMIN)

MEPEJIAYA TEILJTA 10 30BHIIIHIX CTAJIEBUX KOHCTPYKIIIA

H.1 3arajabHi mosioxeHHst

H.1.1 OcHoBHI M0J10:KeHHS

H.1.1.1 B upomy J07aTKy TMPHUITYCKAIOTh, IO MPOTUIIOXKESKHUN BIICIK
OOMEXKEeHO JUIIe OJHUM TMoBepxoM. Bci BikHa abo 1HINI BIAKPUTI MPOpPI3U Y
MPOTUIIOKEKHOMY BIJICIKY TPUHMAIOTh MPSIMOKYTHHUMHU.

H.1.1.2 Temneparypy y HOpOTHIIOXEXKHOMY BIJICIKY, PO3MIpH Ta TEMIEPaTypy
NoJIyM’sl, LI0 BHUXOAWTH 3 TPOpPI3IB, a TaKOX MapaMeTpu paaialifiHoro Ta
KOHBEKTHUBHOT'O TEIJIOOOMIHY BU3HAYaIOTh 3T1JIHO 3 J0JIaTKOM b 11b0ro cranmapry.

H.1.1.3 3anexxHo Big po3TamlyBaHHS BIJHOCHO TIPOpI3iB Yy  CTiHAX
MPOTHUIIOKEKHOTO BIJICIKY CII1J] PO3PI3HATH KOHCTPYKIIIi, 10 HE OXOIJICH] MOIYM SIM,
Ta KOHCTPYKIIii, III0 B HbOMY 3HAXOJIATHCS.

H.1.1.4 BBaxaeThcsi, 0 KOHCTPYKIIiS, SIKa HE OXOIUICHA MOJyM’ sIM, OTPUMYE
TEIJIOTY MUIIXOM paaialiifHOro TEeriooOMiHY BiJ YCIX MPOPI3IB MPOTHUIIOKEKHOTO
BIJICIKY Ta BI1JI ITOJIyM s, 1110 BUXOJIUTh 3 LIMX MPOPI3iB.

H.1.1.5 BBaxaeTbcs, 0 KOHCTPYKIiS, SIKa 3HAXOJIUTHCS B MOJYM i, OTPUMYE
TEIJIOTY TUIIXOM KOHBEKTHUBHOTO TEIJIOOOMIHY BiJl I[LOTO TIOJYyM’sl, a TaKOX
OTPUMYE JOJIATKOBY KIJIbKICTh TEIUIOTH B PE3YNbTATI paAlalliiHOTO TEMJI000MIHY Bijl
MOJIyM’si, B SIKOMY BOHA 3HaXOJUTHCS, Ta BiJl MPOPI3iB, 3 AKUX II€ TTOJIYM sI BUXOAUTD.
Paniamiinoro nmepenadero Teria BiJl 1HIIOTO MOJYyM’ Sl Ta BiJ IHIIMX MPOPi3IB MOXKHA
3HEXTYBaTH.

H.1.2 YMoBHIi no3HaYeHHs PO3MIipiB

H.1.2.1 VYMoBHe TMO3HAYeHHS TEOMETPUYHUX T[apaMeTpPiB BU3HAYEHO Ha
pucysnky H.1.

H.1.3 TennoBuii 6ananc

H.1.3.1 Cepennto Temiepatypy craneBoi KOHCTPYKIii T, (K), 1110 He oxoruieHa
OJIyM’sIM, BU3HAUYAIOTh MIJITXOM PO3B’S3aHHS TAKOTO PIBHSHHS TEILUIOBOTO OallaHCy:

ol +aTn=2I,+3+ 293¢, (H.1)
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ne: o— crana Credana bonsmana (56,7107, kBt/(M? K¥);

a — koedimieHT Terosixmayi kousexie, kKBT/(M? K);

I, — pamgianiifHu# TEMJIOBUM MOTIK BIJI TTOJTYM 4, KBT/MZ;

If — pamiamiiiHui TETJIOBUIM MOTIK 3 MPOPI3iB, kBT/M>.

H.1.3.2 KoedimieHT TemioBiggadl KOHBEKIIE€ID ¢ BHU3HAYAKOTH 3TITHO 3
nomatkoM b 1IbOTO CTaHmApTy IS YMOB TIOXKEXKI, IO PETYIIOETHCS BEHTUIAIIEI0, Ta
MOXKEXKi, IO PETYIIOEThCS HABAaHTAKEHHSM, 3 BUKOPHUCTAHHSIM PO3PaXyHKOBOTO

po3mipy nepepizy d = (d; + dy)/2.

pa— =
H.;;,; -:I:I ﬂ:I-d I:e.]
i2)
s ':2“7: : -

IJIaH IIaH m

1) KonoHna, 1o po3ramoBana HaBnpoTH npopizy  2) Konona, 1o po3ramioBaHa Mixk popizaMu

d, Oy
p—t ;
2) 2
= -t
)] | i) Id: ! = d:I,g] | ) <
—f < <
repepis | mepepi3 A
N Ll h - LLI
1) banka, 1110 po3TaioBaHa napajieibHO 2) banka, 110 po3TaiioBaHa nepreH/IuKyIspHO
CTiHI IO CTIHHU

Pucynox H.1 — Po3mipu Ta moBepxHi KOHCTPYKITIi
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H.1.3.3 Cepennio Temmnepatypy craneBoi KOHCTpYKii Tr, (K), mo 3HaxomuTcs
B TTOJTyM 1, BU3HAYAIOTh IIJITXOM PO3B’SI3aHHS TAaKOTO PIBHSIHHS TETUIOBOTO OalaHCY:
ol +aTn=3SL+3k+aT,, (H.2)
ne o— crana Credana Bombimana, o= 56,7-10™" kBt/(m* K*);
T, — remniepatypa nosym’s, K;
a — koedimieHT Terosinmayi kousexieo, kKBT/(M? K);
I, — pamgianiiftHU# TEMJIOBUM MOTIK BIJI TOJTYM 4, KBT/MZ;
If — pamiamiiiHui TETJIOBUIM MOTIK 3 MPOPI3iB, kBT/M>.
H.1.3.4 PagiamniiHuii TETJIOBHM MOTIK /; BiJl TIOJyM sl BA3HAYAIOTh 3QJIC)KHO Bij
pO3TalllyBaHHS Ta TUITY KOHCTPYKIIT TAKMM YHHOM:
— JUIS KOJIOHH, IO HE OXOIIEHA TOJIyM sIM, 3T1HO 3 MoJoKeHHsI MU H.2;
— I OaJIKH, 10 HE OXOIUICHA ITOIYM sIM, 3TiTHO 3 TToJIokeHHs MU H.3;
— JUTSL KOJIOHH, 1110 3HAXOUTHCS B ITOJIYM 1, 3T1IHO 3 ToyioxkeHHsMu H.4,
— s Oaliky, 10 MOBHICTIO a00 YacTKOBO 3HAXOJUTHCS B MOJIyM’i, 3TiAHO 3
roJjiokeHusmu H.5.
[Hn  BuUmaakyW — po3MISIAAIOTH  AHAJIOTIYHO, BUKOPHUCTOBYIOUM  BIJIOBIJIHI
NepEeTBOPEHHS BHpa3iB, HaBeneHux B H.2 — H.5.
H.1.3.5 PamianiitHuii TenaoBui MOTIK /f 3 MPOPi3iB BU3HAYAIOTH 3 BUPA3Y:
I = ¢f & (1 — aZ)O' Tf4 (H3)
ne ¢k — pe3yNbTYIOUHMM KYTOBHHM KOE(IIIEHT KOHCTPYKILII AJsi PO3PAXyHKY
paaiaIitHoOro TerI000MIHY 3 MIPOPI30M;
& — KOe(IIIEHT TETTOBOTO BUIIPOMIHIOBAHHS MPOPI3Y;
d; — KOE(IIIEHT TETUIOBOTO MOTJIMHAHHS TTOIYM S;
Tt — remmeparypa mmonyM’s1, K, 3rigHo 3 qogatkoM b mporo cranmapry.
H.1.3.6 KoedimieHT TemioBoro BUIPOMIHIOBAHHS MPOPI3y & AOPIBHIOE OJUHHII
3riHO 3 JoJaTkoM b 1iboro crangapry.
H.1.3.7 KoedilieHT TEIUIOBOTO MOTJIMHAHHS TOJIyM’sl 8, BU3HAYAIOTh 3T1IHO 3
H.2-H.5.

H.1.4 Pe3yabTyroumii KyroBuii Koe@imieHT
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H.1.4.1 Pe3ynbryrounii KyToBUN KOE(ILIEHT ¢¢ KOHCTPYKIII /ISl padialiifHOro
TEII000MIHY 3 TPOPI30M BU3HAYAIOTh 3 BUPA3y:

_ (Cip1 1 +Co01 ,)d; +(Cop; 5 +Crp05 1)d, (H4)
(C,+C,)d, +(C;+C,)d,

Ne @i — KyTOBUM KOE(QILIEHT i-i TOBEPXHI KOHCTPYKIII JUIsl MPOPi3y, AUBHUCS

#

onaTok b;

di — po3Mip momnepevHoro nepepizy i-i HoBepXHi KOHCTPYKILii;

Ci — koedilieHT 3aXUIICHOCTI i-1 TOBEPXH1 KOHCTPYKIIii, SIKUH CTAHOBUTD.

— i 3axuienoi nosepxHi: C; =0

— 1S HezaxuieHoi mosepxHi: Cj = 1.

H.1.4.2 KyToBuii KOe(IIli€HT ¢k AN MOBEPXHI KOHCTPYKIIii, 3 SIKOI TpOpi3 HE
BUJIUMUIA, TOPIBHIOE HYJIIO.

H.1.4.3 Pe3ynbryrounii KyToBUM KOEQIIIEHT @, KOHCTPYKINT IS paaiaiiitHoro
TEII000MIHY BIJI TTOJIYM sl BU3HAYAIOTh 3a (DOPMYIIOH0:

— (Clwz,l + C2¢z,2)d1 + (Cs(pz,3 + C4¢z,4)d2 (H5)
(C,+C,)d, +(C, +C,)d,

1€ @,; — KyTOBUM KOe(DILIEHT i-1 MOBEPXHI KOHCTPYKLII U1 OJIYyM sl 3T1IHO 3

¢,

JIonaTkoM b.

H.1.4.4 KyroBi KOoe(pii€HTH ¢,; MOBEPXOHb KOHCTPYKLINA Al PO3paxyHKy
pamialiiHOTO TEIUIOOOMIHY BiJl TOJYM’St MOXYTh TNpPUAMATHCS Ha OCHOBI
NPUBEACHHS MOJAYyM’s A0 NPSIMOKYTHHKA €KBIBAJIEHTHOro po3mipy. Po3mipu Ta
pO3TallyBaHHS EKBIBAJICHTHUX NPSIMOKYTHHKIB, IO BiIOOpaKalOTh (PPOHTAIBHY
MOBEPXHIO 1 OOKU MOJIyM’s JJIsl 11€i METH, MOBUHHI BU3HAa4YaTUCh 3riHO 3 H.2 s
kojioH Ta H.3 mns Ganok. [[ns BCiX IHIIMX BUNAAKIB HEOOXITHO BUKOPHUCTOBYBATH
PO3MIpH MOJYyM s 3T1IHO 3 TOJAaTKOM B.

H.1.4.5 KyToBuii KOeIIEHT ¢, ; A7 MOBEPXHI KOHCTPYKIIIi, 3 KO MOJIyM’sl HE
BUJIUMO, JIOPIBHIOE HYITIO.

H.1.4.6 TloBepxHsi KOHCTPYKIi MOXke OyTH 3axulleHa TEMJIOBUMHU €KpaHAMHU
BiMOBiHO 10 3.6.2.5.4. [loBepxHs KOHCTPYKIIi, 0 Oe3mocepeaHbO MPUJIETae 10

CTIHU BIJCIKY, pPO3TJISAAETHCS SIK 3aXHUIIEHA, 32 YMOBU BIJICYTHOCTI MPOPI3iB B LI
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YacTHHI CTIHA. YCl 1HOI TOBEPXHI KOHCTPYKII MAalOTh pO3TISAATHCA, SK
HE3aXMIIEHI.

H.2 KoJioHa, 1110 He 0XO0IIeHA MOJIyM’ IM

H.2.1 Pagianiiinuii TenJioooOMin

H.2.1.1 Cnig po3pi3HSATH KOJOHY, IO PO3TalllOBaHa HABOPOTH IPOPi3y, Ta
KOJIOHY, III0 PO3TAaIllOBaHa MIXK Ipopizamu (quB. pucyHok H.2).

H.2.1.2 SIkmo koioHa po3TalioBaHa HABIPOTH MPOPI3y, paaialliiHuil TETIOBUI
MOTIK /; BIJT TIOJTyM sl BU3HAYAIOTh 32 (hOPMYJIOIO:

L=¢ 60T}, (H.6)

ne ¢, — pe3ynbTYIOUHMi KyTOBUW KOE(DILIEHT KOJOHM JUId paaialiiiHoOro
Ter1000MiHy 3 moyM’sim (nuB. H.1.4);

& — KoeQIIIEHT TETIOBOTO BUIPOMiHIOBaHHS mojyM’st (muB. H.2.2);

T, — remnieparypa mosym’si, K (mus. H.2.3).

[Tpuknaan HaBeAeHO HAa pUCYHKY H.3.

H.2.1.3 SIxmo kojioHa po3TamioBaHa MK MPOpi3aMu, 3arajbHUN pajialiiHuii
TEIJIOBUH MOTIK /; BiJ] MOJYyM sl BA3HAYaIOTh 32 (POPMYIIOI0:

L= (bum &m + on &) O T4, (H.7)

ne @¢,m — KyTOBUM KOEQIIIEHT KOJIOHU JUIsi PO3PAXyHKY pagiariiHOTO
TEII000MIiHY Bij ImoyM’st 31 ctoponu M (aus. H.1.4);

@, n — KyTOBUH KOEQIIIEHT KOJIOHU ISl PO3PaXyHKY paialliiHOTO TETUIOOOMIHY
BiJl oJyM’st 3i croponu N (muB. H.1.4);

& m — 3arajJbHUM KOe(ILIEHT TEMJIOBOTO BUIPOMIHIOBAHHS MOJIYM’ sl 31 CTOPOHU
m (muB. H.2.2);

& n — 3araJIbHUNA KOE(IIEHT TEMIOBOIO BUIIPOMIHIOBAHHS MOJIYM s 31 CTOPOHU N
(muB. H.2.2).

[Ipuknanu HaBeaeHo Ha pUCyHKY H.4.

H.2.2 KoedinieHT Ten10Boro BUNPOMiHIOBAHHS MOJIYM 1

H.2.2.1 SIkmio xonoHa po3TamioBaHa HABIPOTH MPOPI3y, KOSDIMIEHT TEIIIOBOTO

BI/IHpOMiHIOBaHHH HOJ'IYM’H &; BUBHAYAIOTh NIIAXOM pO3B’HBaHH$[ BHpa3y, HABCJICHOT'O

110



npICTY-H b B.2.6-XXX:201X

B noaatrky Jl. Ilpu 1pboMy BHKOPHCTOBYIOTH TOBIIMHY IMOJYM’si A Ha PiBHI BEpXy

npopi3iB. SKkiio HaBic abo GalKOH HaJa MPOPiI30M BiJICYTHI, 3HAYEHHS A BH3HAYAIOThH

TAaKUM YHHOM.

— JIJIS1 TIOXKEIK1, SIKa PETYJIIOEThCS HABAHTAXKCHHSIM:
A=2h/3;
— JIJIS TIOXKEXKI, SIKa PETYIIOEThCS BEHTHIIAIIIEIO:
A=x,ane A<hx/z,

ne: h, X Ta Z HaBeneHi B nogatky Jl.

1 1 l [popizu
— | [ [l
t \L
1) Konona, 1110 po3TamioBada HaBIIPOTH IIPOPI3Y omvm’st
M mpopi3u N popi3u
AN P

] I ]
r i
ﬁé’ -
F

Cropona nojaym’st m CTopOHa moym’st N
2) KosnoHa, 1110 po3ramioBaHa Mix Mpopi3amMmu
a) AJIA nomemi, SIKa PEryJaeETbCd HABAHTAXKCHH Y ™M

L l l Ipopizu
| | | | ] [T
f—*.l f"—1‘~ Ja——\
—) / ) | —
A | -. [ —
I
1) Kosona, 1o po3TaioBaHa HaBIIPOTH MPOPIi3y TMonym’st
M mpopizu N mpopi3u
—_—— & —r-
] [ ] | ] | ]
: \x / \ T ‘f_hh fi \
£ / 4 s \

{ LY £ W Ff’ 3 § L
Cropona nojaym’ss m Cropona nojaym’s n
2) KosoHa, 1o po3raiioBaHa MK Ipop13aMu

0) 10151 MOKeKi, SIKA PeryJIl0eThCsl BEH THIISIEI0

Pucynok H.2 — Po3ramyBaHHsl KOJJOHH

(H.8)

(H.9)
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[ S
Zhf3
: iz |
\ Kosona
PiBHO3HAUHMIT H
K ..~ 1epeanin PiBHo3Haunmit — |
| Konona _ TIPAMOKYTHUK  piepe iy .
i MPSIMOKYTHHUK |
nepepis | i
AL pep a” h
1) crina Bumie ta h < 1,25w
.
z —
Komona
\ PiBHO3HAUHMIA H
" mepeaHii PiBHO3HAUHMI ~
|___—Konona " IPSIMOKYTHUK TIepeIHIH -
ol
MPSIMOKYTHHK i . .
Hepepi3 IUIaH | -
2) crina Buie ta h > 1,25w abo criHa BHIIE BiJACYTHS
a) OJIsA ﬂO)Ke)l(i, SIKa PEryJaeETbCd HABAHTAKCHHAM
-
X
aa |
t PiBHO3HAUHMIA x {
. o [ —
" = nepeaHIn n

z - — —

‘\ - OPAMOKYTHUK "";
‘-\.
. b
__._-},\___._5\_&_,_ H :
PiBHO3HAYHUI

. e Konona
nepeHii —

... TIPAMOKYTHHK 1
po3pi3 U IUIaH

0) 10151 MOKeKi, SIKA PeryJIl0eThCsl BEH THIISIEI0

Pucynok H.3 — KosioHa, 1110 po3raiioBaHa HaBIpOTH MPOPi3y
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I i —
-
My
- PiBHO3HAUHMI 2 o
z I nepenHii
| NPSAMOKYTHHK™-.._
PiBHO3HAauHMI
MepeIHIi o
"+ IPAMOKYTHHUK
Komona —*
nepepis AW IUIaH H
1) crina Bume Ta h < 1,25w
¥
2hi3
e e
i3
Piposmaunmit ™
=% nepeaniit
.’\ MIPAMOKYTHHUK ™
PiBHO3HauHMI
.. mepeauii
Konona  ——g ' MPSIMOKYTHHUK
fiepepts L L |:| IUTaH H o

2) crina Buie ta h > 1,25w abo crina BHIIE BiACYTHS

a) AJIs1 HO)KC)Ki, AKa PEryjareTrbCsl HaBAaHTAKCHHAM

PiBHO3HAaUHMIT

.'l T

MepeIHii
MPSAMOKYTHHK

: &

—r

. PiBHO3HAUHNii

Koiona

nepepis

nepeanin
MIPSAMOKYTHHK

IJIaH

0) 1JIs1 O%KeKi, AKA PeryIeThCcsl BEHTHIISINIEI0

Pucynok H.4 — Konona, 1o po3rarioBaHa Mix mpopizaMu
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H.2.2.2 Slkmo xojioHa po3TalioBaHa MK MpopizaMH, 3arajibHi Koe(illi€eHTH
TEIJIOBOTO BUIIPOMIHIOBAHHS MOJYM’Sl & m Ta &, Ha CTOPOHAX M Ta N BU3HAYAIOThH
NUIIXOM PO3B’SI3aHHA  BHpaszy, HaeiaeHoro B gomarky J[. Ilpm 1upomy
BUKOPHCTOBYIOTH TOBIIUHY MOIYM s A, IKY BU3HAYAIOTh TAKMM YHHOM:
— 711 CTOPOHU M
A=A (H.10)
— I CTOPOHHU N
A=Y 4, (H.11)
J1e M — KUIbKICTh MTPOPI31B HA CTOPOHI M;
N — KIJIBKICTh MPOPI31B HA CTOPOHI N,
A; — TOBIIIMHA TTOJIYyM s JIsI i-TO TIPOPI3y.
H.2.2.3 ToBumHy noayMm’st A; BU3HAYaIOTh TAKUM YHHOM:
— IS TIOKEX1, KA PETYIOEThCSI HABAHTAKCHHSIM:
A=W, (H.12)
— JIJIA TIOKEX1, SIKA PETYIIOETHCS BEHTUIISIIEIO:
Ai=w;+04s, (H.13)
Je W — IIUpUHA Ipopizy;
S — BIJICTaHb BiJI OCi KOJIOHH JIO CTIHH MPOTUIIOKEKHOTO BiJICIKY (IUB. PUCYHOK
H.1).
H.2.3 Temneparypa nojym’st
H.2.3.1 3a remneparypy noiaym’s T, IpuiiMaroTh TEMIEPATypy HA OC1 TOJIyM s,
110 BH3HAYEHA 3 BUpa3y s T, HaBeIeHOro B AoAatky b, Ha Bixcrani | Big mpopi3y,
sKa BH3HAY€HA B3JIOBX OCI IMOJYM’s, BIAMOBIAHO MJIS TOXEXK, IO PEryJIIOIOThCS
HABAHTAXKECHHSAM a00 BEHTUJIAIIEIO, TAKUM YHHOM:
— TS TIOKEXKI, SIKa PETYJIFOETHCS HAaBAHTAKCHHSIM
| =h/2; (H.14)
— IS TIOKEXK1, SIKA PETYIOETHCS BEHTUIISIIIEIO:

— JUTSL KOJIOHH, TII0 PO3TAaIIOBaHa Tepe]] IMPopi3oM:

| =0; (H.15)
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— U1 KOJIOHH, IO PO3TallloOBaHa MK MPOpi3aMHu, 32 YMOBHU BiICYyTHOCTI HaBICy
abo OankoHy Ham mpopizom | — BiACTaHb B3MOBX OCI TOJIYyM’s BIiJ CTiHH
MPOTUIIOKEKHOTO BIJICIKY 10 TOYKH HA BIJICTaHI S IO TOPU30HTAJI:

| =s X/x, (H.16)

ne X Ta X BU3HA4aroTh 3 1oaatky /1.

H.2.4 KoediieHT Tenio0Boro norJJuHaHHA MOJIYM’si

H.2.4.1 JIns moxexi, sika peryaioeThCsl HaBaHTAKEHHSIM, KOS(IIIEHT TETJIOBOTO
MOTJIMHAHHS MOJIYM Sl @; TOPIBHIOE HYIIIO.

H.2.4.2 ]Ins moxexi, sKa peryaioeThCsl BEHTUISIIEI0, KOS(DIIEHT TEIIOBOTO
MOTJIMHAHHS TIONyM sl @, JOPIBHIOE KOE(QIIIEHTY TEIMJIOBOTO BUIIPOMIHIOBAHHS &
BimoBigHOTO TIoJyM st (iuB. H.2.2).

H.3 banka, 0 He 0X0NJIeHA MOJIYM’ M

H.3.1 PagiauiiiHuii Tenji000MiH

H.3.1.1 V nonoxxeHHSX, HABEACHUX y I[bOMY PO3JLUI, MPHUHHSATO, IO PiBEHBb
po3TaltyBaHHsI HIPKHBOT'O Kparo OajKy 3HAXOJUTHCA HE HUXKYE PIBHS BEPXY MPOpI3iB
MPOTUIOKEKHOTO BIJICIKY.

H.3.1.2 Po3pi3ustoTh Oanku, 10 PO3TAIIOBaHI IMapajelibHO 30BHIINIHIM CTiHI
MPOTUIIOKEKHOTO BIJICIKY, Ta OaJKH, IO PO3TAIIOBaHI NEPHEHAUKYISIPHO O
30BHIIIHBOT CTIHY MPOTHUIIOKEKHOTO BiNCIKY (uB. pucyHok H.5).

H.3.1.3 fxmo ©Oanka pos3TamoBaHa TMapajelibHO  30BHINIHIA  CTiHI
MPOTUIIOKEKHOTO BIACIKY, TO CEPEIHI0 TEeMIEpaTypy CTaleBOi KOHCTPyKUii 7T
BU3HAYAIOTh Yy TOYIll B3JIOBXK Oaliky, sSika pO3TalllOBaHa HAaJl LEHTPOM Mpopizy. Y
IIOMY pa3i pajiaiiHuiA TeTJIOBUH MOTIK /; BiJ] IOJyM sl BA3HAYAIOTH 32 (hOPMYJIOHO:

L=¢¢&0T)}, (H.17)

e ¢, — pe3yAbTYIOUMH KyTOBUW KOEQIIIEHT IJIs BUMAJKA PO3TAITyBaHHS
noaym’st HaBrpoTH Oanku (aus. H.1.4);

& — Koe(IIIEHT TETIOBOTO BUIPOMiHIOBaHHS mojym’st (muB. H.3.2);

T, — remnieparypa mostym’s1, K (mus. H.3.3).

H.3.1.4 Sxmo Oanka po3TalioBaHa MEPHEHIUKYISIPHO O 30BHINIHBOI CTIHU

IPOTUIIOXKEKHOTO  BIACIKY, TO CEpelHI0 TeMIeparypy Oalkd BHU3HAYAIOTh,
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BPaxOBYIOUM 3HAYCHHSI TEMIIEPATYPH Y PAJIl TOUOK, IO PO3TAIIOBAHI B3JOBXK OaKu
yepe3 koxHI 100 mMM. 3a cepemHio Temreparypy CTalneBoi KOHCTPYKIii 7T
NpUHAMAaOTh MaKCHMaJIbHE 3 ITUX 3Ha4eHb. Y I[bOMY pa3l pajiallifHUN TEIIOBUI
MOTIK /; BiJl TOJIyM sl BU3HAYAIOTh 3a (DOPMYJIOIO:
L= (&m &m+ Gun &) 0T24; (H.18)

ne @,m — PE3YJIbTYIOUMHA KYTOBHM  KOE(IIIEHT Oanku sl PO3paxyHKy
paiamiifHOTO TEII00OMIHY BiJl IOJyM st 31 cropoHu M (nuB. H.3.2);

@, n — PE3YJIBTYIOUNH KyTOBUN KOeDIMIEHT OaIKu ISl pO3paxyHKyY paaiariiHoTo
TETUIO0OMIiHY BiJI mosryM’st 3i ctoponu N (muB. H.3.2);

& m — 3arajJbHUi KOe(ILIEHT TEIJIOBOTO BUIPOMIHIOBAHHS MOJIYM Sl 31 CTOPOHU
m (auB. H.3.3);

& n — 3araJIbHUIA KOE(IIEHT TEIIOBOIO BUIIPOMIHIOBAHHS MOJIYM s 31 CTOPOHH N
(muB. H.3.3);

T, — remnieparypa mosrym s, K (mus. H.3.4).
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PirosHawHui PiBHO3HAUHMIT
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L pel banka
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PiBHO3HAUHMI ]
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NIPSIMOKYTHHK
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0) 10151 MOKeXKi, SIKA PeryJIloeThCsi BEH THIISIEI0

Pucynok H.5 — baika, 1o He oxorjieHa nojiym’sim
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H.3.2 KoeginieHT TenjioBoro BUNPOMiHIOBAHHS NMOJYM I

H.3.2.1 V pas3i, skuio 6anika po3TamioBaHa HaJl IpOpi30M MapayieIbHO 30BHIMIHIN

CTIHI TIPOTUIOXKEKHOTO BIJCIKY, KOE(ILIEHT TEIJIOBOI'O BUIPOMIHIOBAHHS IOJIYM s

&; BU3HAYAIOTh IIIISIXOM pOSB,SI?)aHH}I BHUpA3y OJis1 & , HABCACHOI'O B JOHAATKY I[ HpI/I

IbOMY BUKOPHCTOBYIOTH TOBIIMHY MOJIYM’sl A Ha piBHI BepXy Mpopi3iB. SKIIo HaBic

a00 OaJIKOH HaJl TPOPI30M BiJICYTHI, 3HAUEHHS A BH3HAYAIOTh TAKMM YHHOM:

— JI HO)KC}Ki, sSgKa pCryJIro€TbCA HaBAHTAKCHHAM

A=2h/3; (H.19)
— IS TIOKEXKI, SIKa PETYII0ETHCS BEHTHIIAIIETO:
A=x,ane A<hxl/z, (H.20)

ne: h, X Ta z naBeneni B noxatky Jl.

H.3.2.2 Sxuo 6anka po3rainioBaHa MiX JBOMA MPOpi3aMH MEPIICHIUKYIISIPHO 10

30BHIIIHBOI CTIHM MPOTUIIOKEKHOIO BIJCIKY, 3arajibHl KOE(ILIEHTH TEMIOBOrO

BUIIPOMIHIOBaHHS MOJNYM’Sl &y, Ta &pn HA CTOPOHAX M Ta N BU3HAYAIOTh LIISXOM

pO3B’s13aHHS BUpaszy, HaBeneHoro B goxaarky /l. Ilpm 1mpoMy BHKOPHCTOBYIOTH

TOBUIMHY MOIYM s A, IKY BU3HAYalOTh TAKUM YUHOM:

— 1711 CTOPOHU M

A=A (H.21)
— 17151 CTOPOHH N’

A=A, (H.22)
Jie: M — KUIBKICTh MPOPI31B Ha CTOPOH1 M;
N — KIIBKICTh MPOPi31B HA CTOPOHI N;
A; — TOBIIMHA TIOJIyM s 1J1s1 i-T'O MIPOPI3Y.
H.3.2.3 ToBumHy noiaym’st A; BU3Ha4alOTh TAKUM YHHOM:

— JAJIA HO)KC)Ki, sIKa pEryJIrO€TbCA HABAHTAXKCHHAM

A=W (H.23)
— IS TIOKEXK1, SIKA PETYIOETHCS BEHTUIISIIIEIO:

Ai=w;+0/4s, (H.24)
Jie W — IIUpUHA Tpopizy;
S — BIACTaHb BIJ CTIHM MPOTHUIIOKEKHOTO BIACIKY 1O TOYKH OallKu, SKYy

PO3TIAAA0Th (MUB. pucyHok H.5).

118



npICTY-H b B.2.6-XXX:201X
H.3.3 Temnepartypa noJjym’s
H.3.3.1 3a remnepatypy noinym’st 7, npuiiMaroTh TEMIEpaTypy Ha OCi MOIyM s,
10 BU3HAUCHA 3 BUpa3y Ui 1y, HaBeJICHOro B A0oAaTKy b, Ha BinctaHi | Bix mpopisy,
sKa BU3HAUCHA B3J0BX OCI TMOJIYyM’ s, BIAMOBITHO IS TOXKEXK, IO PETYIIOIOTHCS
HaBaHTAXXCHHAM a00 BEHTUJIALIEI0, TAKUM YHHOM:

— JJIsd HO)KC}Ki, sSgKa pCryJIro€TbCA HaBAHTAKCHHAM
1=h/2, (H.25)
— JJIsA HO)KC}Ki, sSgKa pCryJIro€TbCs BCHTI/IJ'ISIHi€IOI

— JIs OajkM, 110 pO3TallloBaHa HaJ MPOPI3OM MapaliesIbHO 30BHIMIHIM CTiHI
MPOTUIIOKEKHOTO BIJICIKY:

=0, (H.26)
— s Oanku, M0 pO3TallloBaHa MIXK MpOpi3aMu TNEPHEHIUKYISIPHO 0

30BHINIHBOI CTIHM MPOTUIIOKEKHOTO BIJICIKY, 32 YMOBH BIJICYTHOCTI HaBicy a0o
OamkoHy Hajx mpopizom | — BimcraHb B3MOBXK OCI TOAyM’s BiJl CTiHH
MPOTHUIIOKEKHOTO BIICIKY /10 TOUKH HA BIJICTaH1 S IO TOPU3OHTAJI:
| =s X /X, (H.27)
ne X Ta X BU3HA4YarTh 3 104aTKy Jl.

H.3.4 KoediicHT TEMJI0BOr0 MOrJMHAHHS MOJYM’ A
11 y

H.3.4.1 [Ins moexi, sika perytoeThCsl HABAHTAKEHHAM, KOS(IIIEHT TETIJIOBOTO
NOTJIMHAHHS MOJIYM Sl @; TOPIBHIOE HYJIIO.

H.3.4.2 ]JIns moxexi, sKa peryaioeThCsl BEHTUISIIIEI0, KOe(DIiEHT TEIIOBOTO
NOTJIMHAHHS TOJMYyM’sl @, JOPIBHIOE KOE(QILIEHTY TEMJIOBOTO BHUIIPOMIHIOBAHHS &
BiZmoBigHOTO ToyM’st (auB. H.3.2).

H.4 KoJioHa, 1110 3HAXOAUTHCHA B MOJYM 1

H.4.1 Papiariitnuii TETUIOBHIA MOTIK /, BII MOTyM s BU3HAYAIOTh 32 (JOPMYJIOIO:
_ (Iz,l + Iz,z)dl + (Iz,3 + IZ,A)dZ

: 2, +d,) (H.28)

Ac Iz,1 =C €10 Tz4; (H29)
l,2=Coer20 T, (H.30)

l,3=Cs 30 To"; (H.31)

l,4s=Cser40 T, (H.32)

ne |, — paniamiiiHuil TemI0BMIA MOTIK BiJl OJIYyM sl 10 i-i MOBEPXHI KOJIOHHU;
&€2j — KOE(DILIEHT TEIJIOBOTO BUIIPOMIHIOBAHHS MOJIYM s BIIHOCHO i-1 TOBEPXHI
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KOJIOHH;
| — MMOPSIKOBHIT HOMEP TMOBEPXHI KOJIOHH;
Ci — koedimieHT 3axucTy i-1 moBepxHi KOHCTpyKIii (muB. H.1.4);
T, — Temneparypa nonym’s, K;

T, — Temnepatypa nmoaym’s B mipopisi, K (nuB. nonarok b).

by g

1 A3 |
| I

Ag d L3 ‘ \‘ J-,’f‘-,-’jl,,

. N :?,,S

IR

l""‘l % EHQ\

NN
ka [Tomym’s Kounona

U1aH [Monym’st nepepis

a) AJIs1 nomemi, AKa PEryjareTrbCsal HaBAaHTAKCHHAM
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Ry Bice momym’s
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wial  [lomym’s nepepis || Homym’s

2) Bick mostym’st mepeTHHAE BiCh KOJIOHHM HaJl BEPXOM MPOPI3y
0) 1JIs1 MO%KeXKi, AKA PeryIeThCcsl BEHTHIISINIEI0
Pucynok H.6 — KosoHa, 1110 3HaX0AUTHCS B OJIyM
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H.4.2 KoeilieHT TEMIOBOro BUIPOMIHIOBAHHS MONYyM’s &, Ans 1, 2, 3 ta 4
MOBEpXHEH KOJOHM BHU3HAYAIOTh 3 BHpa3y Ui & HaBeJAeHOMY B Aojatky b, 3
BUKOPUCTAHHSAM TOBIIWHU MOIYM’Sl A, IIIO TOPIBHIOE PO3MIPY A;, IO BIAMOBIAAE i-i
MOBEPXHI KOJIOHH (AuB. pucyHok H.6).

H.4.3 [Ins mnoxkexi, sika pPEryJIOETbCS HABAaHTAKEHHSM, BUKOPHUCTOBYIOTH
3HA4YCHHS A; Ha PIBHI Bepxy npopizy (auB. pucyHok H.6a).

H.4.4 Jlns moxexi, sika PeryiIoeThCs BEHTUIIAIIEIO, SIKIO BICh MMOIYM s Ta BICh
KOJIOHM TIEPETHHAIOThCS HIDKYE PIBHSA BEpXy IMpopi3y, CIiJI BUKOPUCTOBYBATU
3HAUEHHA A; Ui piBHS MepeTuHy oceil (auB. pucyHok H.60)1). B iHmomy pasi mae
OyTH BUKOPUCTAHO 3HAYEHHS A; I pIBHSA BepXy mpopi3dy (auB. pucyHok H.60)2),
OKpIM BHUIIAJKIB, KOJIU JUIsl 3a3HAUYEHOT0 PiBHA A4 < 0. YV 1IbOMY pa3i BUKOPUCTOBYIOTh
3HauyeHHsa A, = 0.

H.4.5 3a Temneparypy noaym’st 7, IpuiiMarOTh TeMIEpPaTypy Ha OCl MOJIyM s,
10 BU3HAUCHA 3 BUpasy st 15, HaBeJeHOro B AoaaTky b, Ha Bijcrasi | Big mpopisy,
sKa BM3HAUY€HA B3JI0OBXK OCl MOJYM s, BIANOBIIHO AJSl TOXEX, IO PETYJIOIOTHCS
HABAHTAKEHHAM 200 BEHTWIALIEI0, TAKUM YHHOM:

— JIJI51 TIOXKEXK1, SIKa PETyJIIO€ThCS HABAHTAKCHHSIM:

| =h/2; (H.33)

— JUIA TIOKEXKI, SIKa PEryIIEThCS BEHTUJIALIEI0, 32 YMOBU BIJICYTHOCTI HaBiCy
a00 OajkoHy Haj mpopizoM | — BigcTaHb B370BXK OCI MOJYM’s 0 PIBHS, IS SIKOTO
BU3HAYEHO A;.

| = (43 +0,5d;) X /X, (H.34)
ne h, X Ta X Bu3Ha4aroTh 3 goAatky /.

Po3paxynkose 3HaueHHs | 32 (H.34) mae BiAmoBigaTu TakoMy 0OMEKCHHIO:

| <0,5h X /z (H.35)

H.4.6 KoedilieHT TENMI0BOTO MOTJIMHAHHS TIOJYM 'S d; BU3HAYAIOTh 3 BUPA3Y:

— gz,l + 82,2 + ‘92,3
’ 3
Ne: €21, €72 TA & 3 — KOE(DILIEHTH TEIJIOBOTO MOTIMHAHHS ToJym’st st 1, 2 Ta 3

(H.36)

IIOBEPXHEN KOJIOHU.
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H.S5 Baaka, 110 noBHicTIO 200 YaCTKOBO 3HAXOAUTHCH B MOJYM T

H.5.1 Papianiiinuii Tenjioo0Min

H.5.1.1 3araJjbHi noJ105KeHHs

H.5.1.1.1 V nonoxeHHsX, HABEJCHUX Y LIbOMY PO3/LIi, IPUHHATO, 110 PIBEHBb
po3TallyBaHHsI HU?KHBOT'O Kparo Oajky 3HAXOJUThCA HE HUXKYE PIBHS BEpXy MPOpi3iB
MIPOTHUIIOKEIKHOTO BIJICIKY.

H.5.1.1.2 Po3pi3usatu Oanku, 1m0 pO3TAIIOBaHI MapajelbHO 30BHIIIHIA CTIiHI
MPOTUIIOKEKHOTO BIJICIKY, Ta OaJKu, IO pPO3TAllOBaHI NEPHEHAUKYISIPHO 0
30BHIIIHBOI CTIHY MPOTHUIIOKEKHOTO BINCIKY (UB. pucyHok H.7).

H.5.1.1.3 fxmo Oanka po3TamoBaHa MapajiebHO 30BHINIHIA  CTiHI
IPOTUIIOKEKHOTO BIJICIKY, TO CEPEIHIO TEMIIEpaTypy CTaleBOi KOHCTpyKuii 7Tn
BU3HAYAIOTh y TOYIl B3JIOBXK OaJIKH, sSiKa pO3TallloBaHa HaJl IEHTPOM IIPOPI3y.

H.5.1.1.4 {xmo Oanka po3TalioBaHa MEPHEHANKYJISIPHO /10 30BHIIIHBOT CTIHU
IPOTUIIOXKEKHOIO  BIACIKY, TO CEpEelHI0 TeMmueparypy Oalkud BH3HAYAIOTh,
BPaxOBYIOUM 3HAYEHHS TEMIIEPATypH Y PAJl TOUOK, IO PO3TAIIOBAHI B3JOBXK OajKu
yepe3 koxkHi 100 mMm. 3a cepeaHio TeMreparypy CTaleBoi KOHCTpyKIii 7T
NPUIMAaIOTh MAaKCUMAaJIbHE 3 IIUX 3HAYEHb.

H.5.1.1.5 Pamiamifinnii TeruioBul mNOTIK [, BiA MOJAyM’st BU3HAYAIOTh 3a
dbopmyoro:

| — (Iz,1+ Iz,z)d1+(|z,3+|z,4)d2 (H 37)
i 2(d, +d,) '
ne |, — pamiamiiHui TeTUI0OBUM MOTIK BiJl TOJIYM sl /IO i-i MOBEPXHI OaJIKu;

| — mopsiIKoBHiA HOMep moBepxHi Oankw (1), (2), (3) ado (4).
H.5.1.2 ITo:xe:xa, 110 peryao€Tbcsi HABAHTAKEHHSIM
H.5.1.2.1 Jlna mnoxexi, L0 PEryJIOeTbCS HABAHTAXKEHHSM, PO3PI3HAIOThH
CUTYallil, KOJM BEpUIMHA MOJIYM sl 3HAXOJIUTHCA BUIIE PIBHS BEPXHBOTO Kparo OayKH,
Ta KOJIM BEPILIKMHA TOJIYM sl 3HaXOIUTHCS HIDKYE IILOTO PIBHS.
H.5.1.2.2 Slkmo BepuinHa NoJIiyM’sl 3HAXOAUTHCS BUIIE PIBHSA BEPXHHOTO Kparo
OaJku, CJIiJl 3aCTOCOBYBATH TaKl (OPMYJIH:
Iz,l = Cl €210 To4 , (H38)
l,=Cye00 Tz,24 ; (H.39)
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_ 4 4 .
I2,3 =C; €230 (Tz,l + Tz,2 ) 12, (H4O)
_ 4 4
I2,4 =Cy4 €24 G(Tz,l + Tz,2 ) /2, (H41)
Je. & — KOE(QIUIEHT TEIUIOBOIO BUIIPOMIHIOBAaHHS TOJYyM’sl BIJHOCHO i-1

noBepxHi 6anku (auBuces H.5.2);

T, — Temnepatypa noaym’s B ripopisi, K (nuB. nonarok b);

T,1 — Temneparypa moiayMm’s Ha piBHI HIDKHBOTO Kparo Oanku, K (auB. mogaTok

b);

T,, — TemrepaTypa noyiym’st Ha piBHI Bepxy Oayiku, K (nuB. nogarok b).

H.5.1.2.3 Jna Oanku, 1m0 po3TalioBaHa MapajelbHO 30BHINIHINA CTiHI

IIPOTHUIIOKEKHOTO BiJICIKy Oe3mocepenubo Oias ctinn, Cy = 0 (auB. pucynok H.7).

H.5.1.2.4 SIxmio BepuinHa MOJIyM sl 3HAXOJUTHCS HIXKUE PIBHS BEPXHBOTO KParo

OaJIKM, 3aCTOCOBYIOTh TaKl PIBHSHHS:
1,1=Cie,10To;
;. =0;
l,5= (" d;)Cs &5 6 (To1* + Ti)/2,
l,a= (0 d5)Ca &34 6 (To1* + T )12,

ne: Ty — Temmeparypa ¢pponta noiym’s, 813 K;

h, —TIlepeBHIIICHHS BEPIIMHOO MOJYM sl PIBHS HH)KHBOTO Kparo OaJIKu.

(H.42)
(H.43)
(H.44)
(H.45)
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Pucynok H.7 — banka, 110 3HaX0QuThCs B MOIyM 1
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H.5.1.3 IMoxke:xa, 110 peryoeTbcsi BEHTHISILIEI0
H.5.1.3.1 Jlna moxexi, IO PEryIioeThCs BEHTWIAIIEI, cepen Oaliok, o
pO3TaIlloBaH1 MapajieabHO 30BHIMIHIM CTIHI MIPOTHUIOXKEKHOTO BiJICIKY, PO3PI3HAIOTH
0anku, CyMDXKHI Ta HE CyMIXKHI 31 cTiHOIO. [Ipukinaan HaBeneHo Ha pucyHKy H.7.
H.5.1.3.2 [{ns Ganku, 10 po3TalloBaHa IMapajiebHO CTiHI, ajie He CyMIXKHa 3
Hero abo s Oalku, MO PO3TalloBaHa TMEPIEHINKYISIPHO O CTiHU, 3aCTOCOBYIOTH

TaKi PIBHSHHS:

1,1=Cie1 06T, (H.46)
l,o=Cre00 T, (H.47)
l,3=Cse30 (T + T, 2; (H.48)
l,a=Curerao (T" + T /2. (H.49)

H.5.1.3.3 Jlist Ganku, 1o po3TalioBaHa MapaielbHO CTiHI Ta CyMDKHA 3 HEIO,
JIVIIEe HWKHS TIOJHIST PO3TIATAETHCS SIK OXOIUICHA TOJMyM sIM, a OJIHA 31 CTOPiH
BEPXHbOI YaCTMHM OaJKd 3a3HA€ BIUIMBY pPaJiallifHOTO TEIJIOBOTO IOTOKY BiJ

BEPXHBOI YaCTUHU NOJIyM s (1uB. pucyHok H.70)2). Takum unHOM:

1,1=Cie0To,; (H.50)
2= (2 Coez2 06 Ty2"; (H.51)
3= ¢35 Caerao (Tor' + Tp0") 12 (H.52)
l,4=0, (H.53)

1€ ¢,; — KyTOBUH i-i MOBEpXHI OalKU BIJTHOCHO BEPXHbBOI MOBEPXHI MOIYM s
(muB. momatok XK).
H.5.2 KoeginieHT Ten/i0Boro BUNPOMiHIOBAHHSI MOJIYM sl
H.5.2.1 KoediuieHT BUIPOMIHIOBaHHSI MOJIYM Sl &, AJISl KOXKHOI MOBEPXHI OaIKu
BU3HAYAIOTh 3 BUPa3y I &, HaBeneHoro B goaatky . IIpu 1boMy BUKOPHUCTOBYIOTH
TOBITUHY MOJIYyM s A, TIIO TIOPIBHIOE PO3MIPY A;, SKUH BIJIMOBIAE i-i TOBEPXHI OAJIKH
(muB. pucynok H.7).

H.5.3 KoeginieHT Tenji0Boro norJuHaHHs N0JyM’sl

H.5.3.1 Koe@ilieHT TEMmIOBOro TMOTJIMHAHHSA TMOJYyM’S @, BHU3HAYalOTh 3a
dbopmyoro:

a,=1—e%" (H.54)
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JNOJATOK I1
(TOB1IKOBHIA )

MPUKJIAJIA PO3PAXYHKY HA BOTHECTIMKICTD

I1.1 Po3paxyHOK HA BOTHECTIKICTb KOHCTPYKTHBHOI CHCTEMH HABiCy HaJ
TpudyHamu cragiony HCK "Quaimmniiicbknii"

I1.1.1 Koncrpykuis Hasicy Haa tpudynamu cragiony HCK «Quimmiiicbkuin»

I1.1.1.1 Hasic nan tpubynamu cragiony HCK «Omimmiiicekuit» — 1e
KOHCTPYKTHMBHA cHUCTeMa (Jaidi — KOHCTPYKIIiS), sIKa CKIIAJA€ThCS 3 TMOKPUTTS Ta
HiATPUMYIOUMX HOTO HECYYMX METAJIEBHX KOJIOH, & TAKOX HMKHBOTO Ta BEPXHBHOTO
KUIBIIS, SIKI 3’€IHYIOTh KOJIOHU MDK coOoro (pucyHok II.1). 3aranbHa KiIBKICThH
Hecyuux KoJioH jopiBHIOE 80. KoxHa KOJIOHA CKIaJa€ThCs 3 IBOX YAaCTHH — HUKHBOT
Ta BepxHbOi (pucyHok I1.10), 3’eqHaHNX MK COOOI0 YaCTUHAMM HIDKHIX Ta BEPXHIX
Kizenpb (auB. pucyHok I1.2). 3aranbHa BUCOTA KOXKHOI KOJIOHH CTAaHOBUTH 40 M.

I1.1.1.2 KojoHm Ta KiNbIld MarTh KOpoOYAcCTy 3BapeHy CTPYKTYpy 3
YUCEJIbHUMHU TIEPEropoJKaMu 1 BUTOTOBJICHI 3 JIMCTOBOI CTalll PI3HOI TOBIIUHHU.
HuxHs Ta BepXHs 4aCTUHU KOJIOHM B IEpepi3l MarOTh 3MIHHY MO BUCOTI IIUPHUHY
(pucynkwu I1.1 ta I1.2).

I1.1.2 Cuenapii nmo:xe:xi

I1.1.2.1 Posrnsmanucss MOXJIUBI CIEHapii MOXexXi, CIPUYNHEHOI TOPIHHAM
CTUIBLIB JUIsl TJISa4iB, sIKI pO3TalllOBaH1 HA TPUOYHAX BEPXHBOIO SAPYCY CTAI0HY IiJT
nokpuTTsM (pucyHok Il.1a), Ta ropiHHAM 00’€KTIB, pO3TalIOBaHUX 3a TPUOYHaAMU
BEPXHBOTO SIPYCY MOOIHM3Y HECYUMX METAJIEBUX KOJOH (pucyHOoK I1.10).

Cuenapiii Ne 1: crimbii juis rignaviB Ha miomi 7 M X 7 M (pucyHok I1.1a)
3aropsifOThCS  OJTHOYACHO Ta BHUTOPSAIOTh 3a Yac, SKUH BIAMOBIJAE€ IIBHUIKOCTI
BUTOPSIHHSI CTUIBLIIB; BITEP 3 O0KY (PyTOOJBHOIO MOJIS BIACYTHIM.

Cuenapiii No 2: crimbil s risgadiB Ha mwiomi 7 M X 7 M (pucyHok I1.1a)
3aropsilOThCS  OJIHOYACHO Ta BHUTOPSAIOTH 3a 4Yac, SKWHW BIJMOBIAA€ IIBHIKOCTI
BUTOPSIHHSI CTUIBLIIB; MIBUAKICTH BITPY 3 O0KY (pyTOOJIBHOIO MOJIS JOPIBHIOE 5 M/C.

Cuenapiii Ne 3: 3aropsieTbcsi 00’€KT, PO3TAIIOBaHWA 0171 KOJIOHU (PUCYHOK

[1.16), Ta BUTOpSI€ 3a Yac, SKWW BIATOBIAE IIBUIKOCTI BUTOPSHHS HOTO MOKEKHOTO
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HABaHTA)XEHHS; BiTep 3 OOKY (PyTOOIBHOTO MOJs BIACYTHIH.

1 — HUXKHS YacTUHA KOJIOHH, 2 — BEPXHS YaCTUHA KOJIOHH, 3 — BOTHHUIIE MOXKEKI
Pucynok II.1 — 3aranbHa cxema HaBicy (a) Ta OKpeMOi HeCydoi MeTalieBO1 KOJIOHH

(6) man Tpubynamu HCK «Omimmiiicbkuii

S,
ST AN ?\)"'

1 — HUKHE KUIBIlE, 2 — BEPXHE KUIbIIE

Pucynoxk I1.2 — 30BHINIHII BUTIIAL KOJOH 3 KIJIBIIMU
Crinplli anisg msAa4iB BUKOHaH1 13 momiaminy PA6 (pucynok I1.3) Ta

PO3IIOALICH] [0 MOBEPXHI TPUOYHH PIBHOMIPHO 3 TYCTHHOO 4,658 Kr/M.
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Pucynok I1.3 — 30BHilHII BUTIIAT (a) Ta CXeMaTHYHE 300paKEHHS B3aEMHOTO

po3TanryBaHHs CTUIBIIB 11 IsiAa4iB (0)

I1.1.2.2 [Iutome moke’KHE HaBaHTaKEHHs s crieHapiiB Ne 1 ta Ne 2 ckiamae
4,658 xr/m% Terwtota sropsHHs momiamimy PA6 — 29,16 MJDK/Kr; MakCHMaibHA
MacoBa IIBUJIKICTh BUTOPSHHSI TMOXeXHOro HaBaHTaxeHHs 0,0083 Kr/(M2 c);
MOJIGKyJisspHa Bara momiamimy PA6 — 500000 r/Momb; CTeXiOMETpUYHE
CHIBBIJIHOIIEHHS MiJ 4ac BUTOpsHHA | kr momamuay — 14,5 kr noBitps (KUIBKICTb
MOBITPS, SIK€ HEOOX1HE JIsl TOBHOTO BUTOPSIHHSA | KT mosiaMizy).

I1.1.2.3 T[lurome TOXEKXKHE HaBAaHTAXKEHHS OO0 €KTa, PO3TAIIOBAHOTO OIS
komoun (cueHapiit Ne 3), cramoButs 1389 MJLx/m°. Iloma BOTHHMINA MOXKEXKI
ckragae 20 M°, MacoBa MIBHAKICT BUTOPSHHS MOXKEXHOIO HABAHTAXKEHHS CTAHOBUTH
8,33 107 kr/(m° ¢).

I1.1.3 Moaeab TeIioBOro CTaHy KOHCTPYKIII HABiCy NPH MOKeXi

I1.1.3.1 Monens ocHOBaHa Ha 3acTOCyBaHHI cuctemu piBHsIHL HaBre-CTokca i
BPaxOBYE:

— IIBHIKICTh BUTOPAHHS ITOXKESKHOTO HABAHTAKCHHS, $Ka 3aa€ThCA SK
MaKCHMaJlbHa MacoBa MIBUJIKICTh BUTOPAHHS MOKEKHOTO HABAHTAKCHHSI,

— MIIAOM Tapsiuux rasiB, 110 YTBOPIOIOTHCS NPH TOPiHHI, Bropy 1 B OIK 10
KOJIOH Ta KiJIelb (Jai — MeTajleBUX KOHCTPYKLIM HaBiCy), Ta HArpiBaHHS LIMX
KOHCTPYKITIH ITUISIXOM BIJTbHOT KOHBEKIIIT;

— TIOBHE BUTOPSHHS MOKESKHOTO HaBaHTAKCHHS;

— TETUIOTY 3TOPSHHS MaTepiaiiB MOKEKHOTO HaBaHTaXXEHHs. Teriora

128



npICTY-H b B.2.6-XXX:201X

3TOpPSIHHS 1 rapsyl MPOAYKTH 3TOPSHHS BUIAULIIOTBCS B 00'eMi 1 Hag 00 ’eMoM

BOTHHIIIA MTOXKEXKI I[pOTATOM 4YacCy IIOBHOI'O BHUI'OPAHHA ITOKCKHOI'O HABAHTAKCHHA.

Yac BHUTI'OPAHHA IMOKCKHOI'O HABAHTAXKCHHA PO3PAXOBYETHCA,
1o

panianiiHO-KOHBEKTUBHUI TEIUIOOOMIH MDK TapsSsYuMH Ta3aMu,
M1THIMAIOTHCS, BOTHUIIIEM MOXKEXK1 1 HaBiCOM, SIKUH BpPaXOBYETHCS 3a JIOTIOMOT'OI0 TaK
3BaHOI CIPSHDKCHOI IMOCTAaHOBKM 3a7adi, TOOTO pO3paxyHOK TEIUIOBOTO CTaHy
KOHCTPYKIIii HaBicy 1 00'eMy Tapsdux 1 XOJOAHHUX Ta3iB HABKOJIO ITi€l KOHCTPYKITIT

BUKOHYETHCSI OJTHOYACHO, 1110 HE BUMAarae 3aBJaHHs KOe(dIIlieHTIB TEIUIOB1Iaul Ha 11

MTOBEPXHSX.
I1.1.3.2 T'eomeTpryHa MOJIEIh PO3pPaxyHKOBOI o0macTi (pucyHok I1.4) BpaxoBye

TaKi 0COOJIMBOCTI:
— OCHOBHI 0COOJIMBOCTI 00’€MY, B IKOMY B1JJOYBA€ThCs MOXKEXA 1 3HAXOAATHCSA

MeTaseBl KOHCTPYKIIli HaBiCy, Ha SIK1 BIUIUBAE MOKEXKA,;
— pealibHe TEOMETPUYHE PO3TAIIyBaHHS 1 PO3MIPH BOTHHUIIA TIOKEXKI;

— PyX BEHTWISIIIIMHUX MOTOKIB, BKJIIOYAIOYU BCl BIJIbHI MOBEPXHI JJIsl BUIBHOTO

PYyXy HOBITPSIHUX Mac;
— PO3MOIIT TeMIlepaTyp, IIBHUIKOCTEH 1 THCKY B TpPhOX IPOCTOPOBHX

MOJI€NIb),  OCKUIBKM  PO3MOJAUI  MOXKEXKHOTO

BUMIPIOBAHHAX  (TpUBUMIpHA

HaBaHTAXEHHS Ma€ JIOKATbHUN XapaKTep.

Pucynok I1.4 — ['eomeTpisi Ta OCHOBHI pO3MipH PO3PAXyHKOBOT 00IaCT1
PO3paxyHKIB JMHAMIKH PO3BUTKY MOXKEXK1 Ta TETJIOBOTO CTaHY KOHCTPYKIIIT HaBICY
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I1.1.3.3 T'eomeTpruHa po3paxyHKOBa O0JIACTH MICTHTh BCi YaCTHMHU KOJIOH 1
KUJIeIIb OJTHOYACHO, TOMY PO3MIipH IIi€l 00JIaCTi € JOCUTHh BETUKUMH, a came 20,5 M X
28,3 M x 40,4 M. Taka reoMmeTpryHa MOJIeJIb € 6A30BOIO MOJIEIUTIO JIJISl MOJICITFOBAHHS
BCIX 33JIaHUX CIICHAPIiB MOXKEXKI.

I1.1.3.4 Mogaens TEIIOBOr0 CTaHy KOHCTPYKIII HaBICY TPH TOXEXKl €
HECTAI[IOHAPHOIO 1 BPaxoBYeE paiallifHO-KOHBEKTUBHUN TEIUIOOOMIH y Ta30BOMY
CEpEIOBUII BiJ JDKEpena TeTUIOBOi i (BOTHUIIA TIOKEXkK1) O TOBEPXHI METAICBUX
KOHCTPYKIIIH HaBiCy, KOHAYKTHBHUN TEIUIOOOMIH B METaJeBUX KOHCTPYKIISIX Ta
paaualiiiHO-KOHBEKTUBHUI TEIUIOOOMIH BiJi LHUX KOHCTPYKIIHA B HABKOJUIIHE
cepeaoBUIIE 3 OOKY MOBEPXHI KOHCTPYKIIIH, 1110 HE 00irpiBaeThcsi. Mojienb 103BOJISIE
MIPOBEJICHHS PO3paxyHKIB HECTAI[lOHAPHUX TOJIIB TeMIeparyp B 00’emi Ol HaBicy,
IO Y CBOIO Yepry JO03BOJISI€ BU3HAUYUTH MaKCHMAaJbHI Ta CEPEAHI MO MOMEPEUHOMY
NEPEeTUHY TEeMIEPaTypu METAJIEBUX KOHCTPYKIM JUIsl OIIHKKA BOTHECTIMKOCTI
KOHCTPYKIIi HAaBICY 32 0OpaHUMH KPUTEPIIMH.

I1.1.3.5 Ockinbku cucTeMa piBHSHb MaTEMaTHYHOI MOJENI € CKIATHOIO i
HEJIIHIWHOIO, TO 11 IHTErpyBaHHS 31HCHIOBAIIOCH YUCEILHUM METOJ0OM KOHTPOJIBHOTO
00'eMy pO3B’si3aHHS TOBHOiI cucTeMHu piBHsAHb HaBbe-CTOKCa 3 BHUKOPHUCTaHHAM
Cy4acHO1 OOYMCIIIOBAIBHOI TEXHIKU. POo3paxyHKH MOJIIB TEMIIepaTyp Iij 4ac MOXKEexi
MPOBOJIMIIMCS 13 3acTOCYBaHHSIM KoM toTepHOi nporpamu STAR-CD. Po3paxyHkoBa
ciTka Mmozeni Mana 61u3bko 500 THCAY po3paxyHKOBUX eneMeHTiB. [Ipu po3paxyHkax
TeII0(13UYHI XapaKTEPUCTUKU CTATICBUX KOHCTPYKIIIM HABICY Y MOJEII 33/1aBaJIHCh
y BUTJIAJII 3AJIEKHOCTEH Bl TEMIEPATypH, HaBEICHHUX B 3.5 bOTO CTaHAAPTY.

I1.1.4 Pe3yabTaTu po3paxyHKiB

I1.1.4.1 BusnadyeHo HecTalllOHApHI MOJS TeMmeparyp B 00’eMi Oinsi HaBicy, B
KOJIOHAX Ta KUIBLSIX HAaBICy IJs BCIX CILEHApIiB MOXEX1, SKI PO3TJIAJAI0ThCS.
3o0kpema, oTpuUMaHi moJisi Temreparyp s cueHapiro Ne 1 1 MmomeHTy yacy 9,24 xB
(4ac MOBHOTO BUTOPSIHHS CTUIBIIB JJIA TJsAaviB) Ta JJis ciieHapiro Ne 3 1 MOMEHTY
gyacy 150 xB (4ac TIOBHOTO BUTOPSHHS TIOXKEKHOTO HaBaHTaXXEHHsS 00 €KTa,

pO3TaIlIOBaHOIO OIS KOJIOHM) HaBe/IeHI Ha pUcyHKy I1.5.
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a) 0)
Pucynok I1.5 — [Tose TeMneparyp B IJIOMIMHI CUMETPIT, 110 TPOXOAUTH KPi3b KOJIOHH,

BOTHMIIIE MTOKEX1 Ta TpUOYHY: a) — cueHapiit Ne 1, 6) — cuenapiii Ne 3
I1.1.42 Ha pucynky 1.6 300pakeHO mepepi3u KOJIOH Ta KUIElb HaBiCy 3
HoMmepamu JiHIM 1 - 4. Ha pucynky I1.7 HaBeneHO po3MOAUIA TEMIEPATYP B3HAOBK
miHik 1 - 4 (pucyHok [1.6a) ns BepxXHBOT KOJOHHM Ta B3JIOBXK JiHIN 1 - 4 (pucyHOK
[1.60) nyis BepxHbOTO KUIbLA 715 cueHapito Ne 1 1 MomenTy vacy 9,24 xB.

BepxHss KoroHHa 4

3 7
o] ;
T 1 3
220 2
NG / 1 - . v
$
I
4 .
Dymooavnoe noae Yauua ®ym6osnbHoe nose ™2 Ynuya
a) 6)

Pucynok I1.6 — I1epepi3 koJoH (a) Ta Kinenp HaBicy (0) 3 HoMepamu JiHiH (1-4)
I1.1.4.3 Ha pucynky I1.8 mns cuenapito Ne 3 (momeHT vacy 150 XB) HaBeneHO
MoJIe TEeMIIepaTyp B Mepepizax HUKHBOI Ta BEPXHBOI KOJOH HABICY B HAWOUIBII
HarpiTUX Mo BHUCOTI KoJIoOH Micigx. Ha pucynky I1.9 nns mporo k cueHapiro 1
MOMEHTY Yacy HaJaHO PO3MOIiIH TeMIepaTyp B310BX JiHii 1 - 4 (pucynok I1.6) mst

BCpXHBO'l' Ta HUKHBOI1 KOJIOH, a TaKOX IJIs1 HUXKHBOT'O KiJIBLIH.
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Pucynok I1.7 — Po3noainu remnepaTyp B30BX JiHiN 1 - 4 (pucyHoOK 6) njis

BEPXHBOI KOJIOHU (a) Ta JAJI1 BEpXHBOTO KUIbLA (0) 115 crieHapito Ne 1
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Pucynoxk I1.8 — [Tone Temnepatyp B repepizax HIKHBOI (a) Ta BepXHBO1 (0) KOJIOH

HaBicy [uis cuieHapiro Ne 3
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Ta HWKHBOT KOJIOH (@), a TAKOX /TS HYKHBOTO KUThIls (0) st crieHapiro Ne 3
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I1.1.4.4 13 ananizy TemnepaTypHuX MOJIiB BUIUIMBAE, [0 MAKCUMaJIbHI 3HAYCHHS
TEMIEpaTypyu Ta Mepenany TeMIepaTypH Ijs KOHCTPYKIIi HaBicy 1 4acy MOBHOTO
BUTOPSIHHS [TOYKEKHOTO HaBaHTakeHHs ckianaroth: 37 °C ta 10 °C — s creHapiro
Ne 1; 37 °C ta 13 °C — qs cuenapiro Ne 2; 128 °C ta 62 °C — mis cuenapiro Ne 3.

I1.1.45 Otpumani mojsi TeMIepaTyp B KOJOHax Ta KUIBLSIX HaBicy Oyso
BUKOPHUCTAHO JJISI PO3PaxXyHKIB HaNpyxXKeHb Ta Jedopmariii KOHCTPYKIl HaBicy
TpUOYHH, 3a pe3yibTaTaMu SKUX BHU3HAYCHO, IO JUIS 3aJaHHMX CIICHAPIiB IMOXKEXI
BOTHECTIMKICTh IIi€1 KOHCTPYKIIi 3a0e3reuyeTbcs 1 HeMa IOTpeOH 11070
3aCTOCYBaHHS JIJIs METAJIEBUX KOHCTPYKIIIM HaBICY BOTHE3aXUCHOTO OOPOOIISTHHSI.

I1.2 Po3paxyHok crajieBoi 0ajiku 3 momepedyHum mnepepizom Kiacy 4 Ha
BOTHECTINKICTh

I1.2.1 Buxiani xaui

I1.2.1.1 JIns craneBoi 6anku 3 nmonepeynuM nepepizom Kiacy 4 1 koedirieHTOM
nepepisy Am / V = 0,01 M, mo Mae BOrHe3axXuCHe MOKPHTTS, HEOOXIIHO BH3HAYUTH
MIHIMQJIbHY TOBIIMHY LbOIO TOKPUTTA, 32 SKOi 3a0e3MeuyeTbcsi HOPMOBaHA
BOTHECTIHKICTh R 45.

I1.2.1.2 TennodiznuHi XapaKTEPUCTUKH 3a3HAUYEHOTO BOTHE3aXUCHOTO TTOKPUTTS
BU3HaueHo 3a MerojgoMm JI, skuii HaBenmeno B JICTY b B.1.1-17 (meTomom
pO3B’si3aHHST OOEPHEHOI 3a/ladi TEIUIOMPOBIIHOCTI). 3aJIKHICTh TEIUIONPOBITHOCT1
MOKPUTTSI BIJl TeMIepaTypu HaBeleHO Ha pucyHky I1.10, a 3HaueHHs MOro MUTOMO1

TerioeMHocTi craHoBuTh 0,658 MTx/(M° °C).

0.15
S ot /
z /
=
3 \ /
-
< 0.05
0

0 200 400 600 800 1000 1200
0,°C

Pucynox I1.10 — 3anexHicTh TEMIONPOBIAHOCTI MOKPUTTS Bi TEMIEPATYpHU
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I1.2.1 Po3paxyHok

I1.2.1.1 BiamoBimao a0 3.6.2.3.6 1HOro CTaHAAPTY M KOHCTPYKINIHA 3
norepeyHuMy Tiepepizamu Kiacy 4, okpiM THX, IO MPAIIOIOTh HA PO3TAT, MOKHA
MPUITYCTUTH, 10 yMoBa (3.18) 3a0e3neuena, AKI0 B MOMEHT 4acy t Temmeparypa
cTalll 6, B yCIX MOMEpeyHuX nepepizax He nepeBumrye Gy = 350 °C.

I1.2.1.2 BpaxoByIouH I TOJIOKECHHS, IIOCTAaHOBKY 3aBJIaHHS II0JI0 BU3HAYCHHS
MIHIMaJIbHOI TOBIMUHH MOKPUTTS Opmin MOXHa cHOpMYITIOBATH TaKMM YHHOM. [1jis
Gaiki, sika Mae koedimient mepepisy An/V = 0,01 M™, HCOOXiTHO BH3HAYUTH TAKe
3HAYCHHS TOBIIMHU Uppin BOTHE3aXMCHOTO IMOKPHTTS, 32 SIKOTO B MOMEHT 4acy t =45
XB TeMIiepaTypa ctam 6, =6y = 350 °C.

I1.2.1.3 [Ins po3paxyHKIB TeMIIEpaTypu CTajl 3aCTOCOBYBAJIM TaKy CHCTEMY

PIBHSIHB:
o0 o o0
CoPp atp = (/lp é’pr’ (I1.2.1)
0<x<d,; 0,=0,(x.1); 0<t<t,,.
— II0YaTKOBa yMOBA: 0, (x,0)=6,, (I1.2.2)
— rpaHMYHa yMOBA HA OOIrPIBHIN MOBEPXHI MOKPUTTS, IPU X = d,:
a0 ,(d ,.t)
p\"prt) %
by o = 6,-0,(d,.1). (M2.3)
X
4 4
: Coe [9, +273,15} {9}, (@,.)+ 273,15}
ca =a,t - ;
0,-0,\d,.t) 100 100
— TpaHWYHA YMOBA Ha BHYTPIIIHIN TOBEPXHI TOKPUTTS, pu x = 0:
a0 ,10,t a0 ,10,t
pL=capax d X p( ), (I1.2.4)
o x 4, ot

7ie X — KOOpAWHATa B MOKPUTTI (x = O BIAMOBIAE MICIFO KOHTAKTY MOKPUTTS 3
metanom, 0, = 6,(0,1));

t—uyac, c;

tmax— MaKCHUMaJIbHUI 9ac BOTHEBOTO BILIHBY, C;

e — KO0dh(OUIIMEHT TEIUIOBIA/Iauyli KOHBEKIEID Ha OOIrpiBHIA TOBEPXHI

nokputts (¢ = 25 Br/(M-°C));
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C,=5,67,
&— Koe(IllIeHT TEMJI0OBOTr0 BUIIPOMIHIOBaHHS MOBEpXHI NOKpUTTS (&= 1,0);

o,
6, — noyarkosa Temmeparypa, C;

6, — TeMmepaTypa ra3oBoro cepenonuiia, ‘C, sika 3MIiHIOETBCS 32 CTaHIapPTHUM
TEMIEPATYPHUM PEKUMOM.

I1.2.1.4 Po3paxyHku TeMmmepaTypy CTajl 3a JaHOK MaTEeMaTUYHOI MOJCILIIO
Oynu BHUKOHAaHI 13 3aCTOCYBaHHAM KoMl toTepHoi mporpamu FRIEND, y sxii
BIIPOBA/KEHO YHMCEJIBHUN METOJ PO3B’S3aHHSA 3a HESIBHOIO KIHIEBO-PI3HUIIEBOIO
CXEMOI0 anpOoKCHUMAIIii.

I1.2.1.5 3a pesynbraTaMu MPOBEACHUX PO3PAXYHKIB BH3HAYCHO, IO 3HAUCHHS
MiHIMaJbHOT TOBIIMHU Upmin BOTHE3aXUCHOTO MIOKPUTTSI, 38 SIKOTO JIJISl CTAJICBOI OAJIKH
3 momepeynnM mepepizom Knacy 4 i xoedimientom mepepisy Am / V = 0,01 m™

3a0e3Ieuy€eThCs HOPMOBaHA BOTHECTIHKICT R 45, ctanoButh 1,03 MMm.
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JOIAATOK P
(JTOB1IKOBHIA)
BIBJIIOT'PA®IA
JACTY-H b B.1.2-13:2008 Cucrema naniiHocTi Ta Oe3meku y OyaiBHHIITBI.
HacranoBa. OcHoBu npoektyBanss koHCTpykiiit (EN 1990:2002, IDT)
EN 1991  €Bpokon 1. HaBanTtakeHHs 1 BIUIMBU Ha OYiBIIl Ta CIIOPY/IH:
Yactuna 1-2: HaBanTaxkeHHs 1 BIUTMBY Ha OyAiBJI Ta CIIOPY/IH i 9ac MOXKEXKi,
EN 1993  €Bpokon 3. [IpoexkTyBaHHS CTaleBUX KOHCTPYKIIIH:
Yacruna 1-1: 3aranpHI paBuja: 3arajabHi IpaBUiIa Ta paBuia ajs Oy/I1Beib;
Yacruna 1-3: 3aranbHi npaBuia: JlogaTkoBl IpaBuiia AJiS CTAJIEBUX €JIEMEHTIB
Ta JIUCTOBOI'O MaTepiaay XOJIOAHOTO (OPMYyBaHHS;
Yactuna 1-8: 3aranbHi paBuiia:; [IpoekTyBaHHA 3’ €IHAHb
EN 1994  €spokon 4. [IpoexTyBaHHS cTane3ani300€TOHHUX KOHCTPYKITIH:
Yactuna 1-2: 3aranpHi paBuia: Po3paxyHOK Ha BOTHECTIMKICTD

ISO 1000 MixkHapoHa cucTeMa OJMHHMIIb, Sl.
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npICTY-H b B.2.6-XXX:201X
Koxn YKH/ 13.220.50; 91.010.30, 91.080.10

KarouoBi cioBa: TemmepaTypHUM  peXuM, T[OXKEKHE HaBaHTaKCHHS,

BOTHECTIMKICTb, ByTJICII€BA CTAJIb, TPOCKTYBAHHS, CTAJIEBl KOHCTPYKIIIi.

[lepmmii 3aCTyITHUK TUPEKTOPA
JIT HAIBK 3 HaykoBoi po0oTH,

rosioBa TK 304 «3axuct OyaiBens 1 ciopya» 1O. HemuuHoB
3acTyIHUK TUPEKTOpA
JIT HAIBK 3 HaykoBoi Ta

HOPMAaTHUBHO-METOAUYHOI pOOOTH B. Tapacrok

3aBiyBay BJILUTY HOPMYBaHHS

ta cranaapru3aitii JIT HIIBK O. benokoHb
3aBiyBau Jaboparopii JOCTIKEHb
BOTHECTIMKOCTI Oy/1iBETbHUX KOHCTPYKIIiH,

HAayKOBHUI KEPIBHUK B. IlokioHChKuM

BignoBiganbHUI BUKOHABELD,

CTapIIMii HAYKOBUM CIIBPOOITHUK O. ®ecenko

Imxenep II-1 kaTeropii X. balitana
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