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YTOUYHEHUW METOJ] PO3PAXYHKY MILHHOCTI HOPMAJIbHUX
HNEPEPI3IB 3I'MHAJIBHUX 3AJII3OBETOHHUX EJEMEHTIB, IO
3A3HAIOTH BIUIMBY MIJABUILEHUX TEMIIEPATYP 3A Ii
MAJIOOUKJIOBUX HABAHTAKEHDb

THE REFINED METHOD FOR THE STRENGTH CALCULATIONG OF
THE NORMAL SECTION OF THE BENDABLE FERROCONCRETE
ELEMENTS INFLUENCED BY THE ELEVATED TEMPERATURES
UNDER THE ACTIONS OF THE LOW-CYCLE LOAD

3inuyk M.C., K.T.H., aou., (HanioHaneHuil yHiBepCUTET BOJHOIO rOCMOJapCTBa
Ta MPUPOOKOPUCTYBaHHSA, M.PiBHe)

Zinchuk M.S., candidate of technical sciences, associate professor, (National
University of Water Management and Nature Resourses, Rivne)

BuknageHo yTouHeHHii MeTOJ PO3PaxXyHKY 3rHHAJIbHHX 3a71i300€TOHHHUX
€JeMEHTIB, 10 3a3HalTh BIUVIMBY HiABHIIEHUX TeMmoepaTtyp 3a naif
MAJIOUMKJIOBUX HABAHTa)XXeHb HAa OCHOBIi CTPYKTypH3alii MeTOAMKH
PO3paxyHKy 3a pe3yJIbTaTaAMH €KCNePHMEHTAJBHUX J0C/TiIxKeHb HANPYKEHO-
Ae()OpMOBAaHOr0 CTAHY TAKHX €JIEMEHTIB MPH KOPOTKOYaCHOMY HarpiBaHHI
Ta MAJIOLUKJIOBUX HABAHTAKEHHSAX.

The refined method for the strength calculation of the bendable ferroconcrete
elements influenced bu the elevated temperatures under the actions of the
low-cycle loads on the basis of the structurisation of the calculation method
aceording to the results of the experimental research of the stress-strain state
of these at the short-term heating and the low-cycle loads.

Existing methodology of experimental research of concrete and reinforced
bending concrete elements, dependent upon influence of raised temperatures
for temporary and small cyclical loadings were supplemented and perfected.
Experimentally established specialties of strong and deformed properties of
hard concrete in heated state for temporary and small cyclical loadings. The
experimental results and impact of short-term and small cycle loading under
elevated temperatures on deformation lauer extreme compressed zone of
concrete. Low-cycle load during brief heating has influence on the change of
strain in extreme layer of the compressed zone of concrete, was observed at
the stages of loading and unloadinglt is established that the deformation of
the compressed zone of concrete is elasto-plastic and increases under the
influence of temperature under the unilateral short-term and low-cycle loads.
As the result, the improvements to method of calculation of reinforced
concrete bending elements strength under joint influence of small cycles
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loadings and raised temperatures. The comparative ahalysis of the theoretical
guantities confirms the acceptance of the proposed improvements to this
method.

Kro4oBi ciioBa:
YTouHeHuit MeTon, NIABHIIEHI TEMITEpaTypH, MaJIOLMKIOBI HABAHTAXKEHH, .
Refined method, elevated temperatures, low-cycle leading.

Beryn. 3anizo0eToHHI 3rHHANBHI €IeMEHTH MPSMOKYTHOTO Tepepisy, sKi
3a3HAIOTh BIUIMBY MiIBHUILEHWX TeMIEpaTyp 3a Aii MaJOLMKIOBUX HAaBAHTAXEHb,
IIMPOKO BUKOPHCTOBYIOThCA Ha MiANPUEMCTBAX Pi3HUX Taly3eil MpOMHUCIOBOCTI,
TETJIOBMX Ta ATOMHUX €JIeKTPOCTaHLiil. Y 3B’A3Ky 3 BBENCHHSIM B [0 HOBHX
OynmiBeNbHUX HOPM TMoOCTajla HEOOXiJHICTh OOTpPYHTYBaTH TEpPEeoyMOBH Ta
PO3pOOUTH TEOPETHYHI MIAXOAW [0 YTOYHEHHS Cy4yacHO! METOOVKH pPO3pPaxyHKY
3rMHAJbHUX €JIEMEHTIB Ha OCHOBI MPOBEJEHUX E€KCMEePUMEHTAIBHUX AOCTiIKEeHb
0eToHy Ta 3ai300€TOHHWX KOHCTPYKIIiM, IO 3a3HAOTHh BIDIMBY ITiJBUIICHAX
TeMIepaTtyp 3a MaJOLMKIOBUX HaBaHTaXeHb. BpaxoBylouM pi3Hi piBHi
3aBaHTAKEHb Ta 3HAYCHb TEMIIEPATyp, BUABICHI OCOOJMBOCTI POOOTH TaKWX
KOHCTPYKLiil 3a maHux (axkTopiB BIUIMBY, LIO NO3BOJIAE BHECHM YTOYHEHHSA MO
METO/Iy PO3PaxyHKy TaKHX eJIEMEHTIB.

AHaJ3 ocTaHHIX [OcJdifKeHb. I[CHye 3HAaYHa KiTBKICT JOCIIIKEHB,
NpPUCB’AYEHUX  pO3poOLi  METOOMK  pPO3PaxyHKY — MIL[HOCTI  3TMHAJbHHX
3a1i3006TOHHNX €JIEMEHTIB, 10 3a3HAIOTh BIUTMBY MiIBUILEHUX TeMIlepaTyp 3a Iil
KOPOTKOYaCHUX HaBaHTaxKeHb. [IpoTe, aHaji3 MomepemHiX NOCHiKeHb MOKa3ye,
IO MPaKTHYHO BOHM BPAaXOBYIOTh TIIBKM 3MiHM Yy POOOTi TakmX €JIEeMEHTIB Mpu
TeMIeparypax 3a yYMOB KOPOTKOYAaCHMX i TPUBAIMX HaBaHTaKeHb. BUBUEHHS
(i3MKO-MeXaHIYHUX BIIACTHBOCTEH OETOHHMX 1 3aMi300€TOHHMX €JEeMEHTIB B
YMOBax MiBULIEHUX TeMIepaTyp 3a MaJOLMKIOBUX HAaBaHTaXXeHb € OJHHUM i3
YeproBUX €JIEMEHTIB KOMIUIEKCHOI TMpOTpaMH i3 BAOCKOHAJIEHHS OyIiBeIbHMX
KOHCTpPYKLi# i MeToaiB po3paxyHKy Ha OCHOBi INTMOOKOrO BMUBYEHHA 1X HilicHOT
pobotn. Bmepumie mnpoBeneHi eKclepUMEHTATbHI JOCHIIKEHHS Hampy>KeHO-
ne(OpMOBAHOIO CTaHy 3TMHAIBHMX 3aji300€TOHHHMX €leMEHTIB B YMOBax
OTHOYACHOT il MAaJOIMKIOBMX HAaBAaHTAXXEHb i MiABWINCHUX TeMIepaTyp Haiu
MOXJIMBICTh PO3POOMTH TEOPETHUHI MiAXOIM A0 YTOUHEHHA METOIMKU PO3PaXyHKY
MIIHOCTi 3THHAIBHIX 3aJ1i300€ TOHHUX €JIEMEHTIB 32 CYMIiCHOT JiT MaJIOIIMKIIOBOTO
HAaBAaHTXKEHHA Ta KOPOTKOYACHOTO HAarpiBaHHA, OCKIIBKM JOCKOHAIMX i
OHOYAaCHO [OCHTH TPOCTHX METOOUK pPO3PaxyHKy MIIHOCTI HOPMAaJbHUX
nepepiziB 3rHHANIBHUX 32113006 TOHHUX KOHCTPYKLii MOKH I1e HEMAE.

IocTaHoBKa MeTH i 3aaay4 JocailKeHb. 3BaXal0UM Ha BKa3aHi MeperyMOBH,
METOI0 IOCHIIKeHb OYyJI0 eKCIIepHMMEHTAIBHO | TEOPETHYHO BUBYUTH HAIpPYKEHO-
nehopMOBaHUI CTaH 3ai300€TOHHUX 3TMHANBHMX €JeMEHTIB 3a OJHOYacHOI Aii
MABUILEHNX TEeMIeparyp Ta MaJOLMKIOBUX HaBAaHTAXEHb 3 JIETATBHUM
HOCTIPKEHHAM TOBEIiHKM OETOHy B TakMX YMOBaX Ta YTOYHUTH METOIMKY
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PO3paxyHKy MilIHOCTi ~ €JIEeMEeHTIB, IO 3a3Hal0Th BIUIMBIB HarpiBaHHA i
MaJIOLMKIIOBOTO HAaBaHTAKEHHS.

MeTtoauka mociimkeHb. B OCHOBY eKclieprMEHTATbHUX BHIIPOOYBaHb Oyia
NoKJIajieHa po3pobieHa MeToAuKa AOCHiIKEeHb MILHICHUX Ta Ae(opMaTHBHHX
XapaKTepUCTHK OCTOHHUX i 3aTi300€TOHHUX €JIEMEHTIB Ha MiCIEBUX TPaIUIIiHHIX
3aMOBHIOBaYax i3 ypaxyBaHHUM CyMiCHOI Hil KOPOTKOYACHOrO HaBAHTAXEHHS i
TeMrepaTyp Ta 3a il MaJOLMKIOBOTO HABAaHTAXXEHHA B yYMOBax IiIBHIIEHUX
temneparyp. s BuUBYEHHA OCOOJMBOCTEH MiIlLHICHMX Ta AedOpMaTUBHUX
XapaKTEePUCTHK BAXKOrO OETOHy, BIIMOBITHO OO METH 1 3agad, NPOBEIEHO
3aBaHTaXEHHA KyOOBMX Ta MPU3MOBMX 3pa3KiB 3a OJHOPAa30BOTO  Ta
MaJIOLMKIIOBOTO HaBaHTaXeHb SK B HArpiToMy, Tak i B OXOJOMKEHOMY CTaHaxX
micnga HarpiBaHHA. HarpiBaHHA NpoBOAMJIOCH AK B TepMOMedi 3aBOACHKOTO
BHUTOTOBJICHHS, TaK i B OKPEMO BUTOTOBJIEHMX OJHOCEKLIHHWX TepMOKamepax, a
TaKoX 3a HOpPMaJbHUX TEMIepaTypHO-BOJOTICHUX YMOB. [l mpoBeneHHs
JOCIHIIKEHb HampyXeHO-Ie()OPMOBAHOTO CTaHy 3THHAIBHHUX 3ai300€TOHHMX
eJIEeMEHTIB 32 KOPOTKOYAaCHMX Ta MAJOLMKIOBUX HAaBaHTAXEHb B YMOBaX
MiABUILEHNX Temmeparyp, Oyia BUTOTOBJIEHA BaXKiTbHO-TIPYXKMHHA YCTaHOBKa i3
3aCTOCYBaHHs CIeljialbHOT HarpiBajbHOI KaMepu BHIOBXKEHHOT NPSAMOKYTHOT
(GopMH 3 aBTOMATHYHOIO MATPUMKOIO 3a/IaHoi TeMIeparypu B kamepi Bin 20° mo
180°C. JInst KOHTPOJIIO TEMIEPATypH Ha Pi3HUX MUISHKAX 10 BHCOTI HEpepisy
Oanmku, OynM BCTAHOBIICHI TepMmormapw, nedopmarii B CTHCHYTIH 30HI OeTOHY
BUMipIOBAJIUCh iHAMKATOpaMy FOJMHHUKOBOTO THILy, MPOTMHU MPH 3aBaHTAXEHHI
3ai300eToHHOT Oanku (ikcyBamuchk mpornHomipamu. HarpiB mnpoBoamBest 3i
CTOPOHM CTHCHYTOT 30HH.

PesyabTaTn pociimkedb. [lepmi mociimkeHHs 3MiHM MIilIHOCTI O€TOHY NpwH
HarpiBanHi ky6iB no 120, 200 i 300°C nokasand, IO TiABHIIEHI TEMMEPATYpH
BIUIMBAlOTh HAa MIlHICHI BIIACTUBOCTI OETOHY SK B Harpitomy, Tak i B
OXOJIO/UKEHOMY cTaHax micist HarpiBy. [Ipm BumpoOyBaHHI KyOiB B Harpitomy
crani, MimHicTe OeToHy 3a Temneparypu 120°C 3menmmnace Ha 20%, 3a
temneparypu 200°C — Ha 28% i npu HarpiBanni go 300°C — mHa 36% Bin
MOYaTKOBOTO 3Ha4eHHs 3a Temmnepatypu 20°C. B oxonomkeHoMy cTaHi 3a g00y
micis HarpiBy, KyOoBa MilHICTh GeToHy mpu Temmeparypax 120°, 200° i 300°C
3MEHIIWIACh BiAnoBiaHO HA 26%, 28% i 30%.

BusHaueHHs1 ky00BOT i MPU30BOT MIIHOCTI BayKKOTO OeTOHY Oyiio HeoOXimTHUM
IJIsl TPOBEJIEHHs MOAANBIIMX AOCHiIXKEHb, SKi MPOBOAMIUCH 3a HOPMaJbHUX
TEMIIEPATYPHO-BOJIOTICHUX YMOB Ta B HArpiToMy ctaHi 3a Temmeparyp 60°1 120°C.
AmHani3yroun OTpUMaHi 3Ha4YeHHS MPHU30BOi  MIIHOCTI OETOHYy  3pa3KiB
BUNpoOyBanux 3a Temmepatyp 60° i 120°C mpu oJHOpPa30BOMY HABAHTAKEHHI,
3MEHLIEHHS MpPU30BOi MILHOCTI 3a KOPOTKOYAcCHOrO HarpiBaHHA BiINOBiZHO
craHoBmwio 4% 1 11%. IlpusmoBa MiuHiCTh O€TOHy, LIO 3a3HAaB BIUIUBY
MiJBUILEHUX TeMIlepaTyp, Moxe OyTH BU3HaUeHa 3a (OPMYIIO0

fch = ycd,r : fcd, (1)

ae fcd T Npu3MoOBa MILHICTb 66TOHy, 110 3a3HaB BIUJIMBY TEMIIEPATYDP;
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¥ ., ,— KOEOILIEHT, 0 BPaXOBy€e 3MiHy MILIHOCTI Bijl TEMIIEPATYpH HarpiBy;

fcd — NpU3MOBa MILIHICTb 66‘TOHy 3a 3BUYaUHHX YMOB.

AHai3 OTPUMAaHUX AOCIIIHUX JAHWX CTaHy OETOHIB, IO 3a3HAIOTh CyMiCHOI
Oii  migBuieHoi TemmepaTypd Ta KOPOTKOYACHHX MOBTOPHUX HaBaHTaKeHb
MOKa3ye, OI0 BU3HAYAJILHUM (DaKTOPOM, KWl BIUTMBAE HA SKiCHUI cTaH OETOHY €
TaKO)K BEPXHid piBeHb 7~ MNpPUKIAJaHHA KOPOTKOYACHUX  MOBTOPHHMX

HaBaHTAXXEHb. 32 OTPUMAHWMH E€KCTIEPUMEHTAJIbHUMH JaHUMH MIIHOCTI OeTOoHY,
1110 3a3HaB OJJHOYACHOT Ail MiABMILEHUX TeMMEpaTyp i KOPOTKOYACHHUX MOBTOPHUX
HaBaHTaXEeHb 3 BEPXHIM PiBHEM 7] BCTAHOBJIEHO KOEQIlliEHT BIUTUBY TIOBTOPHHUX

HaBaHTa)XEHb Ha MIIHICTh OETOHY B 3aJ€KHOCTI Bil BEPXHBOTO piBHA
HaBaHTaXXeHb

Vie = feaie ! e ©)
Bennuunn xoediuienra ), 3a BEPXHIM piBHEM HAaBAaHTAKECHHS
Pisens 7], 0,32 0,43 0,51 0,60 0,65 0,50
Yo 1,00 1,01 1.03 1.105 1.08 0.95

3a CyMiCHOTO BIUTMBY MiABHIIEHUX TEMIIEpaTyp Ta KOPOTKOYACHUX MOBTOPHHUX
HaBaHTaXXEeHb Ha MPU3MOBY MillHICTh, OMip GETOHY MOXXHAa BH3HAYaTH 3a
(hopmyIoro

t 1 [Py t
fcd,cic - 701'0 ' fcd - ycic y ycd d fcd s (3)
Je 7/£d —Koeq)iHiCHT YMOB pO6OTI/I miciis TIOBTOPHOT'O HAaBaHTa)XCHHA 3a pi3HI/IX

TeMrepaTyp HarpiBaHHs, sIKMii puiiMaeThbes 3a Tabn..3.4 [4].

ExcriepruMeHTanbHO OOCHIIKEHO MILHICHUN Ta HarpyXeHo-Ae(pOopMaTHUBHUH
CTaH 3TMHAJbHUX 3aJ1i300€TOHHUX €JEeMEHTIB 3a OJJHOPA30BHMX Ta MAJIOLMKIOBHX
HaBaHTAXEHb B yMOBAaX OJHOCTOPOHHBOTO KOPOTKOYACHOTO HarpiBaHHs. B skocti
PO3paxyHKoBOi Mopesi Oyao NPUHHATO 3ai300€TOHHUN 3TMHANBHUA €JIeMEHT
mociimHoi  cepii, apMOBaHWIA OIWHWYHOI apMaTyporo, MIO  IIiAJaBaBCs
KOPOTKOYaCHOMY HarpiBaHHIO 3i CTOPOHM CTHCHYTOI 30HM. OCHOBHUM (haKTOpOM
BIUIMBY MAJOLMKIOBUX HABaHTaXEHb HA MiLHICTh OETOHY € BepxHili piBeHb
NpUKIagaHHA MaJOLMKIOBUX HaBaHTaXeHb, EPECyBalOYM Ha JPYropsaHi MO3ULii
aMILTITYydy TPUKIaAaHHA HaBaHTAXEHb, KUTBKICTh LMKIIIB, MacmITaOHUI ¢akrop,
MiHepaJIbHO-CTPYKTYPHHI CKiag OeTOHy, IO MOKa3ald HaTypHi OOCIiIVKEHHS
OeToHHMX 3paskiB. [licis MpuKIagaHHs pO3paxyHKOBOTO YHWCIA MAJOLMKIOBUX
HaBaHTaXXeHb Ta MHOBEIEHHSA eJleMEeHTa N0 pyHHyBaHHS, eMopa CTHCKaloYMX
Harpy>KeHb MPUHHSTA MPIMOKYTHOIO.

[lpn BHMKOHAHHI PO3PaxXyHKIB 3rMHAJbHUX 3ali3006TOHHUX eJEeMEeHTIB 3a
HECy4Ol0 3aTHICTIO TMiJ] BIUTMBOM MiIBUIIEHNX TEXHOJIOTIYHUX TeMmeparyp 3a Iil
KOPOTKOYACHOTO MOBTOPHOTO HaBAaHTA)KeHHsl, BHECEHI MPOMO3MULii yA0CKOHAIUTH
TpagMUiffiHy METOOWKY pPO3paxyHKy 3 YpaxyBaHHSAM 3MiH MEXaHIYHHX
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XapaKTepUCTUK OeTOHY, AKi 0a3ylOTbCcAd Ha OTPUMAHUX pe3yjbTaTax AOCITiIKeHb
3aJ1i300€TOHHNUX 0aloK 3a KOPOTKOYACHWX MOBTOPHUX HABaHTaKEHb B YMOBax
MiBUILEHUX TEMIepaTyp Ta IiCHYIOUili MeTOOWlli pO3paxyHKy 3THHaJbHUX
eJIEeMEeHTIB NP OJJHOPA30BOMY HaBaHTAXKEHHI 32 TPAHUYHUMH CTAaHAMH.

VYMOBM MIlHOCTI HOpPMalbHHUX TMepepi3iB  3ami300€TOHHUX 3TUHAJIBHUX
€JIEMEHTIB TMPSIMOKYTHOTO TIepepisy 3 OAMHWUYHOIO apMaTyporo, sKi 3a3Haiu
HEraTHBHOTO BIUTMBY MiJBMILEHUX TEMIIEPaTyp 3i CTOPOHU CTHCHYTOI 30HM OETOHY
Ta MPaLIOIOTh 32 Jii KOPOTKOYACHUX MOBTOPHUX HAaBaHTAXXeHb, MOXKHA 3aITICaTH Y
BUITIANI

MSf('d.7;['ycic.b'ﬂ’x'(d_o’s'lx)’ (4)
e 7/;1 — Koe(iIieHT, MO BpaXxOBy€ BIUIMB HAa MIIHICTh OCTOHY IiABHUIICHUX

TEXHOJIOTIYHUX TeMIepaTyp;
V.. — KOeDillieHT, 1Mo BpaxoBy€ BIUIMB TOBTOPHUX HaBaHTAKEHb i

BU3HAYA€THCA 3aJIC)KHO BiI[ CEpEAHBOT0 plBHﬂ Harnpy>X€Hb CTI/ICHyTOI 30HH 6eTOHy
3a BEPXHBOTO plBHSI KOPOTKOYaCHMUX HaBaHTAKCHb.

Bucora cruchyroi somn A, mpu £ > £, BuU3HAaYaeThCs i3 PiBHAHHS

piBHOBaru
fyd'Assfcd'ytt?d'ycic'b'ﬂ’x’ (5)
AKILO f > f z» TO y po3paxyHKoBiit dopmyai (10) npmitmators A = «;':R -d.

[IpoBeneni HaTypHi BUMPOOYBaHHS 3aTi300€TOHHMX €JEMEHTIB TOKa3aly, [0
Hecydya 3[aTHICTb HOPMaJIbHUX Mepepi3iB 3rMHAIbHUX €JIeMEHTIB, 110 3a3HaBaJl
cyMmicHOI mii mMiABMIIEHMX TeMIeparyp Ta KOPOTKOYACHMX MOBTOPHHUX
HaBaHTaXeHb, BIJPI3HAIOTBCA Bill OTPUMAHMX TEOPETUYHMX pPe3yJbTaTiB.
TeopeTnyHi 3Ha4YeHHS pPYIHIBHMX MOMEHTIB, fKi BH3HAU€Hi 3a TpPHBEIECHUMHU
tdopmynamu (4), (5), oTpuMaHi Jello 3aHWKEHUMHU B TIOPIiBHSHHI 3 JOCHiAHUMU
BEJIMYMHAMU MOMEHTIB. Tak Mpu oZHOPa30BOMY HaBaHTA)XKEHHI, PO30IKHICTH MK
JOCIiTHAMH 1 TEOPETUYHUMHU 3HAYEHHAMM PyHHIBHUX MOMEHTIB CTaHOBUTH 11%,
3a KOpoTKouyacHoro HarpiBands 10 120°C mpu OJHOPa3OBOMY HaBaHTAKEHHI —
Ha 9% i 3a KOPOTKOYAaCHMUX MOBTOPHMX HAaBaHTaXeHb B YMOBAx IiJABHILIEHUX
TemnepaTyp — Ha 7,5%, TOOTO 3HaXOAWTHCS B MEXaX JOMYCTUMOTO i BiIMOBiTHO
YTOUHEHi BKa3aHi (QOpPMYIM MOXYTh OyTM BHKOPHCTaHi MpH BH3HAYEHHI
TEOPETHYHUX 3HAueHb pPYHHIBHUX MOMEHTIB 3TMHAJIBHUAX 3ai300€TOHHMX
eJIEeMEHTIB 3a OJHOPAa30BOTO Ta KOPOTKOYACHO MOBTOPHOIO HaBaHTaXeHb Mij
BIUTMBOM OJHOCTOPOHHBOTO HArpiBaHHs 3TMHAIBHOTO €JIEMEHTA.

BucHoBkm: 1. B mporieci ekcriepuMeHTaIbHUX DOCIIKEHb BCTAHOBIICHO, IO
HarpiBaHHA OETOHHMX Ta 3ajlli300€TOHHUX €JEMEHTIB TpH OIHOPAa30BOMY
KOPOTKOYaCHOMY HAaBaHTA)KEHHI CYTT€BO BIUIMBAIOTH HAa iX MIIHICTh Ta
ne(OopMaTUBHICTb.

2. Ha miunicHi BracTUBOCTI OeTOHY NMpW KOPOTKOYAaCHOMY HarpiBaHHi, HaJalOTh
3HAQYHOrO BIUIMBY OCOOMCTI  BHYTPIIIHbOCTPYKTYpPHI HampyKeHHs, a MpHu
3BOJIOKEHHI | MacITaOHMIA akTop.
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3. BusHauanbHuUM (aKTOpOM, SKMIi BIUIMBAE Ha SKiCHUI cTaH OETOHY NpH
HarpiBaHHi € BepXHili piBeHb 77 NpPUKIAJAaHHA  HeGAaraToONOBTOPHHX

KOPOTKOYACHUX HaBaHTaXeHb.
4. HebaraTonoBTOpHi KOPOTKOYACHI HABAHTAXKEHHS 3 MPUITHATUMHI IPAaHNIHUMH 1X
PIBHAMH, CYTTEBHX 3MiH MIIIHOCTI HOpPMaJbHUX Tepepi3iB HArpiTMX MOCHiTHUX
3pa3KiB He BW3MBAIM PyiiHylo4i 3rWHaiIbHI MOMEHTH 3MEHIIYBAJIWCH MpPHU
Harpisanti 10 120°- Bin 7,5 no 9%.

5. BHeceni npomno3uwii 10 yToueHHs (GopMys po3paxyHKy MIITHOCTI HOPMaJIbHUX
Hepepi3iB  3rMHAIBHUX 3aJ1i300€TOHHUX eJeMeHTIB 3 Harpitoro g0 120°C
CTUCHYTOIO 30HOI0 O€TOHy Hic/is NPUKIAJaHHSA KOPOTKOYACHOIO I[OBTOPHOIO
HaBaHTaKEHHS.
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