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MAaTEeMAaTHIHAX METOIIB PO3PAXYHKY BOTHECTIHKOCTI
OyJiBeNnbHUX KOHCTPYKINH [3]. MonentoBaHHs Ter-
JOBOTO CTaHy 3ami300eTOHHMX OaraTomyCTOTHUX
IUIMT TEPEKPUTTS. 3 HAHECEHWM BOTHE3AXHCHHM
TOKPUTTSIM  PO3rStHYTO B cTarTi [4]. Tlpore y mid
CTaTTl ISl PO3PAXyHKY TEMIIepaTypPHHX TOJB PO3T-
JsI1a1ach OHOBUMIPHA 3a71a4a TETVIONPOBITHOCTI T
BPaxXOBYBABCH iMealbHUN TEIUIOBHA KOHTAKT MDK
mapaMu KOHCprKLl‘ll V Bumagky poaMlLueHHﬂ -
BICHOI CTea MDK TEPEKPUTTSM Ta TINCOKAPTOHUM
JUCTOM 3HAXOAUTHCS LIAP TIOBITPSI, TOMY HeOOXITHO
BPaxXOBYBATH TEIUIOOOMIH MDK JABOMA TIOBEPXHIMU.
VY mochimkeHHIX [S| Ams po3paxyHKy TeMmImeparyp-
HUX TIOJIB Ta PO3PAXYHKY BOTHECTIHKOCTI 3ami3obe-
TOHHOI 6ararToryCcTOTHOI IUTUTH TIePEeKPUTTS il mepe-
pi3 TPUBOAMBCS JO ABOTaBPOBOI Oamku. Y poborti
[6] 3a pesymebTaraMu TPOBENESHOTO AHATITHIHOTO
MOJEJIIOBAHHS, BCTAHOBJIEHO, IO 3aM300eTOHHI
6araTonyCTOTHI IUIATH TIEPEKPUTTSI TPU TPOTPIBAH-
HI BHACJIIOK TMOXEKI MAlOTh HAOararo BHIMHA TEeM-
MepaTypHU TpajieHT, HDK MOHOMTHA OeTOHHA
KOHCTpyKisi. Lle B CBOWO uepry mNpM3BOAMTH 0
OUTbII IBUAKOI BTPATH 3YCHLISA TOTePe THBOT0
HAMPY?KEHHs! y TIONEPEYHOMY NePepisi, HOK B MOHO-
JITHIA 3ami300eToHHIN T, ToMy HeoOXiTHO po3-
IJSLIATH Pi3HI MOXKJIMBOCTI TSI BOTHE3AXUCTY IUTHT,
II0 MAKOTh MyCTOTH. ABTOpaMH JOCTIIKEHb TEMIIe-
PaTypHUX PEKMMIB TIOKEXKI B JKUTJIOBHX OVIIBJISIX
[7] BCcTaHOBIEHO, IO MPOTSDKHICTE TAa TEMIIEpaTy p-
HA pEeXUM peajbHAX TOXKe)K Habararo Bl 3a
MapaMeTpHIHl PeKUMH TOKEXK, a OTKe 1 Jac Ha-
CTaHHS TPAHWYHUX CTAHIB V 3a71i300€TOHHMX KOHC-
Tpykiigx Menmmid. [le me paz moBoauTh HeoOXinm-
HICTh 3aXHCTY 3aM300€TOHHAX KOHCTPYKLIH JKUT-
J0BuX OyaiBesb BiX Mokekl. BukopHCTaHHS JIHCTO-
BUX MaTepiajiB g 3aXHCTY IMX KOHCTPYKILH, 30K-
peMa, KaibI€BO-CWIKATHIX Ta BEPMIKYITOBUX
IUIMT, PO3TISIHYTO B podoTi [8]. ABTOpH 3amporioHy-
BAJIM 3aXHUIIATH €JeMEHTH KPIUICHHS [UX IUTAT IS
3amobiranHs  iX pydHyBaHHIO. ABTOpU mpari [9]
OOTpYHTYBaIM 3aCTOCYBAHHS TMOMIMEPHHUX TOKPHUT-
TIB JJIS1 3aXHACTY OETOHY Ta BCTAHOBWIH, IO KOHIIE-
HTpalli MPOAYKTIB Horo po3knaiay He € HeOesmed-
HAM U1l JOAei. BHKOpHCTAaHHS TICOBUX JIMCTIB
JUTS 3aXKMCTY KOHCTPYKINH TOCTiakeHo B podori [10]
Ul CTaNeBHX KOHCTPYKMiil Ilpu mpoMy rimcoBuit
JUCT TPWIATAE A0 3aXUIYBAHOI KOHCTpyKiMi. JIist
JOCIIKEHHSI MOMUIIMBOCTI 3aXHCTY 3aTi300eTOHHUX
0araTomyCTOTHUX IUTHT TMEPEKPUTTS TiNCOKAPTOH-

HAM JIICTaMH HEOOXITHO BpPaxyBaTH TeIuIO0OMIH
MDK JTHCTOM Ta TUIMTOI, & TAKOX BIUIMB HA PO3TIOLT
TEeMIIepaTyp MyCTOT B IUIUTAX.

MeTa gochaixske Hb. BcTaHOBUTH PoO3TONiT Te-
MIIepaTypH B 3aM300€TOHHI OaraTonyCTOTHIA TUTH-
Ti TIEPEKPUTTSI 3 YPaXyBAHHIM TEIUI0O0OMIHY B MycC-
TOTaxX IVIMTH V Pasl NOKeXi B MPHUMIIIEHH! 33 HOMI-
HAJTBHOTO TeMIlepaTypHoro pexxumy. OOrpyHTYBaTH
MOXJIMBICTE 3aCTOCYBAHHSI MIIBICHUX CTeNb 13 3a-
CTOCYBAHHSIM TINCOKAPTOHHUX IUTHT 111 3abesre-
YEHHS BOTHECTIMKOCTI 3a1i300€TOHHOrO MDKIIOBE]-
XOBOT'O TIEPEKPHTTSI.

Buxnan mare piajiy. Posrmstaemo
6araTonycToTHy 3aTi300€TOHHY IUIUTY TMEePEeKPHTTSI
B TIepepidl y IUIOMMHI (X; V), IO PIBHOMIPHO
HArpPIBAETBCS TIPH TOXKEXI N0 ToBepxHI X=0 ams
0<y<b; T,,(y)=const (puc. 1). HeobxixHo posrisaaTu
JBOBUMIpPHY 3aJady TEIUIONPOBITHOCTI, OCKUTBKH B
mepepisl INMTH € OTBOPH, Y SIKHX TeIutooOMIH
BINOYBAETHCSI  BHNPOMIHIOBAHHSIM Y  3aMKHYTIH
CHCTEML st PO3paxyHKY TeMIieparypu
CEepPeNOBHIIA B TMPOIECI TOXEXKI B TPUMIIEHHI,
T,,=f(1) , BpaxoBaHO HOMIHAJILHUN TeMIEPaTypPHUN
pe>1<1/1M TOKEX1 3riaHo 3 [1].

[
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PucyHok 1 — BararomyctoTHa 3ami300eTOHHA IUIATA
MEPeKPUTTS, IO PIBHOMIPHO HATPIBA€ThCA IO BCIM MOBe-
PXHI I 9ac TOXeXKI B IPUMIITICHHI

Ha moeepxHi, gxa HarpiBaerbes, (x=0; 0<p<b)
BINOYBAETHCSI KOHBEHIIMHWA Ta TMPOMEHEBHIl TeT-
JIOOOMIH MDK CEpeloBHINEM Ta IIHMTOK. BoKOoBi
nopepxHi (0<x<h; y=0 y=h) BBaXKAEMO 130TLOBAHU-
MU, TOOTO TEIWIOOOMIH 3 HABKOIMIIHIM CepeNOBH-
meM BincyTHiA. Ha moBepxHI, 10 He HArpiBaEThCS
TIOJKEXKERO, BIMOYBAETHLCS KOHBEKINNMHKI TEmT000MIH
3 HABKOJIMIITHIM CePeTOBHIIIEM.

3ammmeMo  ABOBHMIpPHE  DIBHSHHS — TEIUIO-
MPOBITHOCTI
or 62T T
—p(T)-c(T)=MT 1
P p(I)-e(T)=AMT)- 6y2 (D

['panras YMOBU ISl TUIATH, IO HATPIBAETHCS
SHU3Y, 3alMIIyThCA TaK:

y=0, a—TZO, >0, y=b, aT—O T>0;
v v
or
x=0. — A1) —==a,- (I, () ~T0.y.0) +& -0+ (@) =T O.y.0)'). T>0: @)
or
x=h, A(T)-a:az-(TO—T(h,y,r)), 7 >0,
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A. A. Renkas

FIRE RESISTANCE PROVIDING OF HOLLOW-CORE CONCRETE SLABS
USING SHEET BUILDING MATERIALS

Introduction. This paper deals with the analysis of world experience in fire resistance providing of hollow-core
concrete slabs. To protect concrete structures are used many structural applications: thermal coatings and materials. The
research first analyzes main methods and hypothesis using to make temperature analysis of solution fire resistance of
concrete structures. Problem of making temperature analysis of hollow-core concrete slabs are nonlinear thermal mate-
rial properties and radiation heat transfer in the hollow-cores.

The aim of this paper is to establish the temperature distribution in hollow-core concrete slab considering radia-
tion heat transfer in the hollow-cores in case of fire in compartment that is spreading by standard temperature-time
curve. In addition, the aim is to substantiate the possibility of using gypsum panels to provide fire resistance of hollow-
core concrete slabs.

Material statement. The paper reports the results of modeling the process of heat transfer in hollow-core concrete
slab, between compartment space and slab surface and in hollow-cores. To calculate temperature fields in hollow-core
concrete slab considering nonlinear thermal material properties and radiation heat transfer in the hollow-cores was used
finite element model. At addition, the results of finite elements simulations show temperature fields in hollow-core
concrete slab and gypsum panels that installed under concrete slab.

Scientific novelty. The paper reports results of theoretic substantiated of possibility of using gypsum panels to
protect of hollow-core concrete slabs considering nonlinear thermal material properties, radiation heat transfer between
surfaces and radiation heat transfer in the hollow-cores.

The results indicate that using gypsum panels to protect of hollow-core concrete slabs reduces speed heating of
concrete elements to critical temperatures that increase fire resistance of hollow-core concrete slabs to 20.4 %.

Key words: fire resistance, hollow-core concrete slab, gypsum panel, standard temperature-time curve.
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