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JOCIIIKEHHSI HEPIBHOMIPHOCTI ITPOT'PIBY 3AJII3OBETOHHOI
CTIHU IIPH BUITPOBYBAHHSIX HA BOTHECTIMKICTD
HUCCJIEJOBAHUE HEPABHOMEPHOCTH ITPOI'PEBA
’KEJE30OBETOHHBIX CTEH ITPU UCIIBITAHUM HA
OI'HECTOMKOCTD
RESEARCH OF REFINED CONCRETE WALL HEATING UNEVENNESS
DURING FIRE RESISTANCE TEST

Anomauyia. Y Oaniti cmammi po36’a3aH0 MenjiomexHiuHy 3a0ady ujooo
BU3HAYEHHSI HEPIGHOMIDHOCMI MeMNnepamypHo20 pOo3nooily Yy 6HYMPIUIHIX
wapax 3anizo0emoHHoi Hecyuoi cmiHu npu 6UNPoOOYEAHHAX HA 80CHECMILKICIb
Y cneyianvHux 6ocHeeux ycmawoexkax. Ili0 uac pobomu 3acmocosano
obuucniosanvHi excnepumenmu 3 euxkopucmanuim CFD npoecpam i memooy
KiHyegux enemeHmis. [[nsi 0OCNiOJNHCeHHs 6NIUBY OUCnepcii memnepamyp no
NOBEPXHI HeCy4Yux CMiH HA IX MedHCy B02HeCMIUKOCMI 34 SPaAHUYHUM CMAHOM
empamu Hecyyoi 30amuocmi 0Oy1a po3enaHyma 3ani300emoHHA CMmiHa 3
gidomumu  napamempamu.  Temnepamypnuti  pedxcum  noogscexci  6yi0
MOO0eN08ABCs Yy 8IONOGIOHOCHI 00 CIMAHOAPMHO20 MEMNEPAMYPHO20 DENCUMY
NOXMCEeACL.

Knwuoei  cnosa:  oOuucnosanvHuii. - excnepumeHm, — OUCHepCisl

memnepamypu, Hecy4a CmiHd, 3HAUeHHs MeHCi 602HeCMIUKOCMII.

Annomayusn. B oanHol cmamve peuieHa meniomexHuiecKas 3a0ava no
ONnpeoeNeHUu0  HEPaABHOMEPHOCIU — MEeMNepamypHo20  pacnpeoenenus 60
BHYMPEHHUX CNOSX JHCele300eMOHHOlU Hecyujell CMeHbl Npu UCHbIMAHUAX HA
02HEeCMOUKOCMb 8 CHeYUAIbHbIX 02He8blX YCcmanoekax. Bo epems pabombi
NPUMEHEHbl  BbIYUCTUMENbHbIE IKChnepumeHmvl ¢ uchnoavzoganuem CFD
npocpamMm U Memooa KOHEUHbIX 3jleMeHmos. J{nsa ucciedo8anusi GausiHUs.
oucnepcuu memnepamyp Nno HOBEPXHOCMU HeCYWUX CmeH Ha Uux npeoei

02HeCmouKocmu no npe()eﬂbHomy COCMOARUIO nomepu Hecyu;eﬁ cnocobrHocmu
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OvLIA paccMompeHa dHcene300emoHHAs CMeHa C U38eCMHbIMU NApaMempami.
Temnepamypuolil pexcum noxcapa MOOeIUpoB8aics 6 COOMBEMCMBUU CO
CMAHOAPMHBIM MEMNEPAMYPHBIM PEHCUMOM NONHCAPA.

Knioueevie cnoea:  gviuuciumenvHuili  IKCHEPUMEHM,  OUCNEPCUS

memnepanypul, HeCywasa Cmena, 3Ha1eHue npedeﬂa 02HEeCMOUKOCMU.

Summary. In this article the heat engineering problem is solved
concerning the determination of the unevenness of the temperature distribution
in the inner layers of the reinforced concrete wall during tests on fire resistance
in special fire units. During work, computational experiments using CFD
programs and the finite element method were used. To study the influence of
temperature dispersion on the surface of bearing walls on their fire resistance
limit at the limiting state of loss of bearing capacity, a reinforced concrete wall
with known parameters was considered. The temperature of the fire was
modeled in accordance with the standard temperature regime of the fire.

Key words: computational experiment, temperature dispersion, bearing

wall, fire resistance value.

IMocranoBka mnpobGjaemMu. B yMoBax mokexi MOPYIIEHHS 3arajibHOI
CTIMKOCTI OYZIiBIl 3aBXKIM BIIOYBA€ThCS BHACIIAOK PYHHYBaHHS OKpEMHX
€JIEMEHTIB B KapKaci Copyau. 3Ba)Karouu Ha 1€, OJTHUM 13 BaXJIMBUX aCIEKTIB
3a0€3MeUeHHs MOXKEeXHO1 Oe3MEeKH y Halll 4ac € 3aCTOCYBaHHs OyaiBeIbHUX
KOHCTPYKIIiH 13 rapaHTOBAHOIO MEXKEI0 BOTHECTINKOCTI.

JIns BU3HAYECHHS MEX BOTHECTIMKOCTI HAMOUIBII TOIMMPEHHM € METO
BUMPOOYBaHb y CIHEIllaIbHUX BOTHEBUX BHUIIPOOyBajdbHUX meuax. lIpore,
BOTHEBI BUIIPOOYBaHHS Ta MapamMeTpH CYYaCHUX BHUIPOOYBAIbHUX YCTAaHOBOK
JaeKl BiJl JOCKOHAJOCTI, OCKUIBKH ICHYIOTh MOXHOKH, BHACIIIOK TOTO, IO
VOPABIIHHS MaJMBHOIO CHUCTEMOIO Ta KOH(Irypailisi BOTHEBUX Ieueld He
3a0€3MeuyI0Th MMOBHY BIJIMOBIIHICTh YMOB ITPOBEICHHS €KCIIEPUMEHTY BUMOTAM

CTaHJapTIB y AaHiil ramysi [1].
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AHaJi3 OCTaHHIX JOCATHeHb i myOJikamiid. Y poboti [2] mpoBeneHO
aHalli3 METPOJIOTIYHMX OCOOJIMBOCTEW Ta pPOOOTHM Teded A BUIPOOYBaHb
BEPTHKAIBHUX OYIIBEIbHUX KOHCTPYKIIH HAa BOTHECTIHKICTb, KM IOKa3aB
HEJIOCKOHAJIICTh KOHCTPYKIIi, METPOJOTIYHOTO 3a0e3ledyeHHsT Ta METOIB
yIpaBIiHHS MaIUBHO-()OPCYHKOBOIO cucTemoro. OfHaK CiiJl 3a3HAYMUTH, 10 B
JnaHii poOOTI HE pO3MISIAABCS TMpolleC BUNPOOYBaHHS TOPU3OHTAIBHUX
Oy/IBETbHUX KOHCTPYKIIIH.

Y poboti [3] mnokazaHo, WI0 4Yepe3 HEPIBHOMIPHICTb MPOTrPIBY
3aJ11300€TOHHOT OyA1BEIbHOT KOHCTPYKIIIT BIIOYBAEThCS BiAIIApYBaHHS OETOHY
BiJl cTraimpHOI apMarypu. [IpoTe, HE MPOBEAEHO MOCTIKCHB, SIKUM YUHOM IIe
BILJIUBA€ HA BOTHECTIMKICTb.

BianosinHno n0 [4] reoMerpuyHi po3Mipu OyiBENIbHOI KOHCTPYKIIIT
BIUIMBAIOTh Ha MeX1 ii BorHectiiikocti. Lle mokasye, mo BumpoOyBaHHS Ha
BOTHECTIMKICTh MalOTh MOXUOKY TIOB’S3aHYy 3 OOMEXEHICTIO T'€OMETPUYHUX
pPO3MIpIB €JIEMEHTIB, 110 BUIPOOYIOThCS. BiagTak, HEOOXiAHO KOpPEIIOBATH
pe3yabTaTu 3Ba)karouu Ha JaHuil gakt. Ha choromHimHINA A€Hb AOCTIIKEHHS
JUTs1 3a0€3MeUeHHs PIBHOMIPHOTO TIPOrPiBY KOHCTPYKIIIT M1 4ac BUMPOOYBaHHS,
AK 1e Bumarae [1] He mpoBoawiuch. [IpoBiBImIM iX Ta pO3pOOHMBIIM aaTOPUTM
YTOYHEHHS Pe3yJIbTaTiB, MOXJIMBO 3MEHIIUTH MOXUOKY Y BU3HAYEHHI 3HAUCHHS
MEK1 BOTHECTIMKOCTI OyIiBeIbHIX KOHCTPYKITIH.

Icnye pocnmipkeHHss [5], 10 MNPUCBAYEHE TUTAaHHS BUBYEHHIO
BOTHECTIMKOCTI  3aJ1i300€TOHHUX KOHCTPYKIIM TiJ PI3HUMHU CHJIOBUMH
HAaBaHTAXXEHHSIMU. ABTOP OMHMCAB 3aJCKHICTh 3HAYEHHS MEX1 BOTHECTIHKOCTI
BiJI pIBHS MEXaHIYHOIO HABAaHTAXKEHHS Ha KOHCTpykiii. [Ipu npomy He Oyio
BpaxOBaHO BIUIMB JUCHEPCIi Temmeparyp, IO MO0 O pO3MMPUTH 1
MTOKPAIIATH JTOCITIKCHHS.

BupisienHsi HeBUpilIeHMX paHille YACTHMH 3arajbHoOl NpPoOJeMHu,
KOTPUM NMPHUCBAYYETHCS CTATTsA. Y poOOTax BUSHUX HEAOCTATHHO yBaru Oyso

NPUALICHO BIUIMBY HA 3HAYEHHSI MEK1 BOTHECTIMKOCTI HECYYHX CTIH AMCHEpCli
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TeMrepaTyp mo ix oOirpiBaibHIA MOBEPXHI, TOMY PO3B’s3aHHS 1€l 3a/adl €
aKTyaqbHUM 1 CHOpPUATAME TMIJBUIICHHIO €()EKTUBHOCTI BUNPOOYBaHb 3
OLIIHIOBaHHS BOTHECTIMKOCTI HECYUUX CTiH.

ITocTanoBka 3aaaui Ta ii po3B’sa3aHHA. MeTor0 poOOTH € BU3HAUYCHHS
HEPIBHOMIPHOCTI ~ TEMIIEPATYpPHOTO  PO3MOALTY Yy  BHYTPIIIHIX  IIapax
3aJ11300€TOHHOT HECY4Y0i CTIHM TPH BHUIPOOYBAHHSX HA BOTHECTIMKICTH Y
CHellaIbHUX BOTHEBUX YCTaHOBKaxX. [l IbOTO MU PO3B’S3a]IM TETUIOTEXHIUHY
3a/1a4uy 11010 BU3HAYCHHS HECYUOi 3JaTHOCTI 3a11300€TOHHOI CTiHH.

JUis ToCcnipPKeHHS BIUIMBY JUCIIEPCii TeMIepaTyp MO MOBEPXHI HECYUHX
CTIH Ha iX MEXY BOTHECTIMKOCTI 3a TpPaHUYHHM CTAaHOM BTpaTH HECY4Oi
3IaTHOCTI Oysa po3risiHyTa 3a/1i300€TOHHA CTiHA, 10 MpeCTaBlieHa Ha puc. 1.

3anizo0eToHHA CTiHA, 110 HAaBEJEHA Ha pUC. | Mae€ KOHCTPYKIIiIo, sKa
IIMPOKO 3aCTOCOBYETHCS JIsI OTOPOKEHHS IUIAXIB eBakyallii. ToMmy came Taka

KOHCTPYKIIis BUOpaHa HAMU IS TOCIIIIKEHb.

a 0
Puc. 1. Cxema po3paxyHKoBOi 00J1acTi 32/1i300eTOHHOI HeCy4o0l CTiHU /15l MPOBeIeHHA
PO3paxyHKy Me:Ki BOrHecTiiikocTi (a — 3arajibHMil BUTJISA/, 110 BUKOPUCTOBYIOTh Mi/l
4yac 004N C/II0BAILHOIO eKCIIepUMeHTY, 0 — cxema apmyBaHHs): 1 —6eToH, 2 —pobounii
apMmaTtypHmii kapkac d = 16 MM, 3 — TpaBepcH HABaHTAXKyBaJbHOI paMu
[Tpu BU3HAYEHH]I MEK1 BOTHECTIMKOCTI JaHOI CTIHU 32 HACTAHHSM BTPATH
HeCcy4oi 3JaTHOCTI HaMHM Oyja 3acTocOBaHa METOJWKa, 3alpOTIOHOBaHA B

pobotax [1-3]. AnropuT™ NaHOT METOJAMKUA HaBEJEHUW HA puc. 2 Ta puc. 3 y

BUTIISII1 OJIOK-CXEM.
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3aBOaHHsa BNacTUBOCTEN MaTepianis

= N

I Bunbip Tny i dbopmm KiIHLEBMX ENEMEHTIB MpoBeneHHs po3paxyHKky 4o

- — - nosiBM HE3BIKHOCTI
CTBOpEHHS KiHLLEeBO-€NEMEHTHOI Moaeni Ta 0BUNCAIOBANBHOIO NPOLIEC
piLLeHHs TennoBoi 3agavi i3 L p Y =
3HaXOKEHHSIM TeMMepaTypPHUX po3nogainis Mobynosa Ta aHania &
; o
B KOHTPOJIbHI MOMEHTU Yacy YACOBOT 3ANEXHOCTI s
. - - . MaKCMManbHOro NpPoruHy §
CTBOpEHHS KIHLLEBO-€NEMEHTHOI Moaeni 2
3 J0A@BaHHAM HaBaHTaXeHb i FPaHUYHKX YMOB '%r
ANsi MOAENoBaHHS TEXHOJN. eTariB HaBaHTaXeHHS. HasBHicTb 3aruny aé_
PospaxyHok Hanpym.-,uecpopMOBaHoro cTaHy 4aCOBOI 3aNEXHOCTI Hi &
(NpenB. HanpyXxeHHs1 i BMacHa Bara 3 Nnou. 3akpin.) MaKCMasbHOMO MPOrvH | %
=\ =
[loaaBaHHs [il040ro HaBaHTaXEeHHS Ta
3aKpINneHHs HaKmagaHHSAM MeXaHiYHUX B'A3iB
3riAHO 3 PO3pPaxyHKOBOK CXEMOK KOHCTPYKLIiT. OBYNCNEHHS MEXi BOrHECTINKOCTI
Po3paxyHok Hanpyx.-1e0opMOBaHOro CTaHy MO KPUTUYHUM NporuBam,
ab0 LWBMOKOCTAM HApOCTaHHS
MokpoKoBe AoAaBaHHSA K HAaBaHTaXeHb
MaKCUMabHOro NpPoruHy
BY3MOBUX TemnepaTyp
i3 piLLeHHs TennoTexHiYHoi 3agaui i
po3paxyHok HOC Ha KOXXHOMY 3 KPOKiB
N
m
Puc. 2. CtpykTrypHa cxema Puc. 3. CTpykTypHa cXeMa BU3HA4YCHHS ME:xKi
PO3PaxXyHKOBHX NpPOLeayp BOTHECTIHKOCTI 32 po3paxoBaHMMHU

napamMeTrpamMu

Bukuian OCHOBHOTI'0 Marepiajly  JOCJHII)KEHHSI 3  INOBHHUM
OOIPYHTYBAHHSIM OTPMMAHMX pe3yJbTaTiB. TersoBa 3aiay BUpilTyBaiacs 3
BUKOPUCTAaHHSAM JaHUX PO3NOJAUICHHS TeMIlepaTypu MO OOIrpiBHIA MOBEPXHI
CTiHH, 1110 Oy M BU3HAYEHI HAMHU Y TIOTIepeHii poboTi [3].

3riIHO 13 pHUC. 2 Ta pUC. 3 IJIs YUCEITLHOTO MOJICIIFOBAHHS TEIJIOBOT Aii Ha
3aJ11300€TOHHY CTIHY OyB BUKOpHUCTaHMI MeToA KiHleBUX enemeHTiB (MKE).

[Ipu po3B’s3Ky TEIUIOTEXHIYHOI 3a7adi SK MEepIIoro eTany HaMu Oynu
MPUIHATI TaKi OCHOBHI MOJIOKEHHS.

1.  Jns po3paxyHKy BUKOpPUCTOBYETHCS KBa3lliHiiiHE mapaloiuHe
PIBHSIHHSI TETUIONPOBiAHOCTI 3 TpannuynuMu ymoBamu (I'Y) 11l poxy npu o6miky
KOHBEKIIIHOTO 1 pajialiifHOro TEMI000MiHY 13 CEPEIOBHUIIEM MOKEXKI.

2. TemmepaTypHuil peXUM TIOKEKHOTO CepeoBHUIa 30iraeTbes 3i
CTaHJIaPTHOIO TEMIIEPATYPHOIO KPUBOIO MOKEXKI.

3. VY cwly BeIMKOi pI3HMII B TEMIEPATyPOINPOBIIHOCTI apMaTypHOi

cTajil 1 6€TOHY, TEIIO0OMIH BPaxOBYETHCS TUIBKH B OETOHI.
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4, BHacaigok HEBEIUWKOTrO BIUIMBY TEMJIOOOMIHY KOHBEKIIIEIO B
MOPOKHMHAX €JIEMEHTIB, BPaXOBYETHCS TUTBKH MOTO pajialiiiiHa CKJIaoBa.

5. Tennodiznuni xapakrepuctuku (TDX) 6eToOHY MPEaCTaBISIOTHCS
TeMIEPaTyPHUMH 3aJICKHOCTSIMH 3T1AHO [4].

6.  PiBHSHHS TEIUIONMPOBIIHOCTI BHUPINIYETbCS 13 3aCTOCYBaHHSIM
Meroay kiHueux enemeHTiB (MKE) 3 BukopucTaHHsIM KOMI'TOTEPHOI CUCTEMHU

ANSYS Mechanical.

Ha puc. 4 noka3zana reoMeTpruyHa cxema mnepepizy IIuTH.

KOHTpOJ’ILHi TOYKH BI/IMipIOBaHHH BCPTUKAJIBHUX HepeMiHleHL

3000

200

©

| /
20 \916 A500C 016 A240C /

Puc. 4. 'eomeTpuuHa koH}pirypaiisi nepepisy 3a;1i300€TOHHOI CTiHH

PiBHSIHHS TEIIONMPOBIAHOCTI Ma€ HACTynHUI BUrysiz [4; 5):
oT
¢, (T)p(T) 2~V (a(T)VT)
o 1)
ne p(T) - ryctuna, C,(T) — nMTOMa TEIIOEMHICTb, A(T) — KOe]iieHT
TETUTONPOBITHOCTI, 3aJIe’KHI BiJ TemrepaTypu T.
[Ipu BupilIeHH] PIBHSAHHS TEIUIONPOBIIHOCTI Ha OOIrpiBaJIbHIN CTOPOHI

CTiHU OyJIM BUKOPHUCTaH1 TpaHu4Hi yMoBH | posy:

Ty y=b— Tr (2)

B naHomy BuNajKy y KOXHIM BY3JIOBIM TOYIl OOIrpiBHOT MOBEPXHI
NPUKIAJAEThCSl TeMIlepaTypa, 10 BH3HAY€Ha Y pe3yjbTaTl pPO3paxyHKy

TEeMIIepaTypy PO3PaxyHKOBOI 00IacTi BOorHeBoi meyi y [3].
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Jlns HeoOIrpiBaJibHOI CTOPOHU CTIHM BHKOPUCTOBYIOTHCS T'paHUYHI
ymosu III pony:
-AT) 5= alr, -T,)
or (3)
ne T — TtemmepaTypa TOBITps Oids HEoOIrpiBajdbHOI CTOPOHU CTiHU, Ty —
TeMIIepaTypa MoBepxHi eneMenta, o = 9 Br/(M*°C) - koedilieHT TemioooMiny
3a [5], Tp — TeMIiepaTypa cepeI0BHILA MOXKEKI.

Jlst po3B’sI3Ky 3a/1adi TEIJIOMPOBITHOCTI 32 METOJAOM KiHIIEBUX PI3HHUIID
HEOOXITHO 3a/IaTUCh TMOYATKOBUMH JIaHUMH. 3T1IHO 13 PO3pOOJICHOI HAMHU
METOJAMKOI0 HaMU OyJIM BCTAHOBJIEHI TaKi MOYATKOBI JaHi:

noyatkoBa temmneparypa 0o = 20 °C;

POCTOPOBUL KpOK iHTerpyBaHHs Ah ~ 0.02 M;

4acoBHI KpPOK iHTerpyBaHHs — At = 60 c.

Ternodiznyni BIacTUBOCTI HaBeneHi y Tab6n. 1. JlaHi Terodi3zuyHi
BJIACTUBOCTI PEKOMEH/IOBaH1 Y CTaHJIapTi [S], 10 € YUHHUM B YKpaiHi.

Ha puc. 5 nonani rpadiku TeMriepaTypHUX 3aJIeKHOCTEH Terodi3naHuX
XapakTepUCTUK OETOHYy, MO0 Oynu MoOyAOBaHI MpPU BUKOPUCTAHHI JaHUX,

HaBeJeHUX y Tad. 1.

Tabnuys 1
TemiogizuyHi XapakTepUCTUKU MaTepiajiB 30BHIIIHbOI CTiHM Ta IVIMTH
NMePEeKPUTTS
KoedinienT TennonpoBignocri, 00’eMHa NUTOMA TEIIOEMHICTD, I'ycTuna,
A(6), Bt/(M-°C) c,(8)-p, Je/(M*-°C) kr/m®

Baxkuii 0€TOH Ha CHITIKATHOMY 3amoBHioBayi [4]

900, mpu 20 °C < 6 < 100 °C,
0\ |(900+(8- 100))p mpu 100°C< 6< 200°C,

100)  1(1000+0,5(4-100))0 mpu 200°C<H<400°C,

1100p mpu 400°C < < 1200°C

0
2-0,2451 —— +0,0107 2300

100
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Puc. 5. Tennogiznuni xapakTepucTHKH 0eTOHY: a — KOe(illieHT TenJIonpoBigHOCTI; 0 —

NMUTOMA TEIJIOEMHICTD

Jnst po3B’sI3Ky TEIUIOTEXHIYHOI 3ajadl MpOrpiBaHHSA JOCIHIKYBaHOI

3a/11300€TOHHOT CTiHM Oyna MmoOyJoBaHa KIHIIEBO-PI3HUIIEBA CXeMa, sKa

HaBeJleHa Ha puc. 6. Ha gaHiit cxemi rokasaHi TUIM TPAHUYHUX YMOB, 10 OyiH

HaKJIaJIeH1 JJIsl 3J1IHCHEHHS PO3PaxXyHKY.

W MporpaMHU KOMILJIEKC

(v

Jlist 3aiicHeHHST po3paxyHKy OyB BUKOPHUCTaHU

ANSYS. IIpu nipomy Oysiv BCTaHOBIIEHI MapaMeTpu OOYUCIIOBATIBLHOTO OJIOKY,

MOJ/IaH1 Ha puc. 2 1 puc. 3.

HeobirpisHa ctooHa ('Y 11l poay)

KE, Wwo mogentowTb

O6irpiBHa cTOpoHa

[NoBHiCTIO TENM0i30/1bOBaHI NOBEPXHi

(cumerTpis)

Puc. 6. KinueBo-pizHuueBa cxema 3a/1i300€TOHHOI CTiHM /ISl BUPiLLICHHA

TeIJIOTeXHIYHOI 3aaa4i
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Tabnuys 2
IapameTpu 0049HCIIOBAJIBLHOTO MPOIIECY
ITapaMeTp 004MCJIIOBAJIBHOIO MPOLECY Onunnuni 3HayeHHs
BUMIpY
Tun ananizy Hecranionapuuii
ABTOMAaTHYHUH BHOIp KPOKY iHTETpyBaHHS BxuroueHunit
YacoBwii KPOK IHTETPYBaHHS ¢ (xB.) 60 (1)
Haiimenmmii yacoBuii Kpox c 10
HaiiG1inp1mmit 4acoBHii KpOK c 60
MakcumanbHa KUTBKICTB iTepariit 1000
Crioci0 npukiIaJaHHs HAaBaHTAKCHHS CryniHvacTuii
Tun o6uncIIOBaIbLHOI CXEeMH HesaBna
TouHicTh 301’KHOCTI 00YHCICHD (%) 0.005 (0,5)
MaxkcuManbHH yac BUIPOOYBaHHS ¢ (xB.) 320 (19200)

Pe3yabTaTu po3B’si3Ky TEIIOTEXHIYHOI 3a/1a4i:

[Ticns  po3B’sI3Ky TEIUIOTEXHIYHOI 3a7adl HaMu Oylid OTpUMaHi
TEeMIIepaTypHI PO3NOAUIM y 3aJ11300€TOHHIN CTIHI, IO MPEACTABICHI Ha puUC. 7.

Haui, mo OynM HaMH OTpUMaHI y pe3yJbTaTl TEIMIOTEXHIYHOTO
pO3paxyHKy OyJM OTpHMaHl NpH MPUKIAJaHHI TEMIEpaTyp Ha HOBY CITKOBY
MOJIe/Ib TIPU MPOBENICHH] JiHIWHOI 1HTepnoLii. e mosicHioe Te, Mo KapTHHA
MTOBEPXHEBOI'0 PO3IMOIJIEHHS HE OOIrPIBHOI CTOPOHHU JCIIO BIAPI3HAETHCS Bij
BUXI1JIHUX PO3MOITIB.

[TomiObni  po3moxainim  OyauM  BU3HAYEHI HAaMW TIPU  BHPIINICHHI
TEIUIOTEXHIYHOT 3a7a4i JUIsl IHIIUX Moaudikaiii BOTHEBUX IeUeH, 110 IMoKa3aHi
y [3]. Otpumani nani OyayTh BUKOPHUCTaH1 JJi PO3B’A3KY MILHICHOT 3ajadi
10JI0 BU3HAYEHHS HECYUOT 3/IaTHOCTI 3aJ11300€TOHHOI CTIHU B YMOBAaX MOXEXI 1
BU3HAYECHO 3aJISKHICTh 3HAYEHb MEXKI BOTHECTIMKOCTI HECY4YMX CTIH BIij
JqUCIiepcii TeMneparyp Ha iXHix o0IrpiBajJbHUX MOBEPXHSX.

BucHoBkmu. Y 1aHiii cTaTTi PO3B’s3aHO TEIUIOTEXHIYHY 3a/ady II0JI0
BU3HAYEHHSI HECY4YOi 3/JaTHOCTI 3a1i300€TOHHOI CTIHM B YMOBax Moxkexi. Lle
HEOOXI1THO JJISI TPOJOBXKEHHS JOCIIKEHb 3 BU3HAUYCHHS 3aJICKHOCTI 3HAYEHD
MEX1 BOTHECTIMKOCTI HECyuyMX CTIH Bl JUCIEpCli TeMiepaTyp Ha IiXHIX
oOIrpiBaJIbHUX TMOBEPXHAX SK HAYKOBOTO MIAIPYHTA JUIS MIJBUILEHHS

e(peKTUBHOCTI OL[IHIOBAaHHSA PE3yJIbTaTIB TAKUX BUMPOOYBaHb.
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Hactynaum eramom € BUpIIIEHHS MIITHICHOI 3aja4l 11070 BU3HAYCHHS

HECYYOi 3/1aTHOCTI 3aJ11300€TOHHOI CTIHM B YMOBAaX MOXKEXI.
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Puc. 7. Temnepatypni po3noainu (K) y 3a;1i300eToHHiii cTiHi, 10 0ys11 oTpuMaHi y
pe3yJIbTaTi TeIVIOTEXHIYHOI0 PO3PaxyHKY, Y Pi3Hi MOMEHTH 4acy il BOTHEBOI0
BHNIPOOYBaHHSA
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