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Kak onpepenuTtb npepes OrHeCTOMKOCTH
CTaJIbHbIX KOHCTPYKLUMN C OrHE3aLLUTOMU

B cTaTbe pa3bepem MeToLbl ONpeAeneHns Npeaena orHeCTONKOCTU AN KOHCTPYKUWUA 13 CTanun v
06CyaMM OCHOBHbIE NMapaMeTpbl, KOTOPbIE BAUSIOT Ha NOAO0P TOMLLMHBI X OFHE3ALWUTbI.
JonoNHNUTENBHO NOrOBOPMM O TOM, Kak MPaBWJIbHO MPOBECTU UCMbITAHUS CTaNbHbIX KOHCTPYKLWIA C
OrHe3allNTON, KOTOpble MO3BONAT CAENATb MX 3aLlUNTY eLle 3 deKTNBHEe.

Knacc no>xapHoi onacHOCTH U npepes OorHeCTOMKOCTU CTaslu

Mpeaen orHeCTOMKOCTY U KACC NMOXXapHOW OMacHOCTU — OCHOBHbIE MOKa3aTeNn, KoTopble
yCTaHaBAUBAIOT A5l CTPOUTENbHbBIX KOHCTPYKLMA. YKa3aHHbIE XapaKTePUCTUKIN PErYANPYIOT UX
061aCcTb NPUMEHEHNS B CTPOUTEbCTBE. YeM BobLie CTeNeHb OFHECTONKOCTYN 34aHUS, TEM
3HaYnUTeNbHee [OJHKEH ObiTb Npefen OrHEeCTONKOCTU Y KOHCTPYKLIMIA, U3 KOTOPbLIX COCTOUT 34aHue.

Heropiouunit MaTtepmuan. CTasb OTHOCUTCS K HEFOPOYMM MaTepuasam 1, cliefoBaTesnbHo, bes
NCNbITaHWI KOHCTPYKLMS, BbINOJIHEHHAS M3 CTalu, UMEET KNlacC noxXapHomn onacHocty KO, 4To
MO3BOJIIET UCMOJSIb30BATh UX B 3[aHNAX Nt060OM CTENEHN OFHECTOMKOCTM MO JaHHOMY NoKa3aTento.

Ho 6bicTpo HarpeBaeTcsa npu noxape. C NpeaesioMm OrHeCTONKOCTY CTalbHbIX KOHCTPYKLUA He
BCE TaK 04HO3Ha4yHO. CTaNb UMEET BbICOKYIO TEMIOMNPOBOAHOCTb N HU3KYIO TEMIOEMKOCTb, OHa
ObICTPO HarpeBaeTCa B yCN0BMAX NOXKapa. B obuieM cny4vae, CTasibHble KOHCTPYKUMK 6e3
LOMONHUTENIbHOW 3alMThl UMET Npeaen OrHeCTOMKOCTA 15 MUHYT.

Kak onpepenutb npeaes orHeCTOMKOCTU CTaNum C
OrHe3alWuTou
,D,)'Iﬂ YBEJIN4YEHNA NPeNENa OMHeCTOMKOCTU CTaNlbHbIX KOHCprKLI,I/II7I NCNOJIb3YIOT OrHE3aLWUNTY. I'Iepeu

NPOEKTUPOBLLMKAMUN NPU MOBCEAHEBHON XMU3HMW, CTOUT BONPOC, Kak onpefennTb npeaen
OFHECTOMKOCTU CTaJIbHbIX KOHCTPYKLNIA C OrHe3aLmnTon?

MeTonbl onpeaeneHus npepesna orHecTonkocTu. CornacHo n.5.2.5 CM 2.13130 umetoTcs
cnegyoline MeToabl onpefeneHns npenesioB orHeCTOMKOCTU CTPOUTESIbHBIX KOHCTPYKLNA C
OrHEe3alMTON, TO eCTb Npefen OrHeCTOMKOCTU MOXeT BbITb onpefeneH OAHUM U3 CeAYOLNX
cnocobos.:

B


https://nav.tn.ru/knowledge-base/servisy-tekhnonikol/onlayn-kalkulyatory/kak-opredelit-predel-ognestoykosti-stalnykh-konstruktsiy-s-ognezashchitoy-/
https://docs.cntd.ru/document/1200096437

* NCMbITAHUAMWN CTPOUTENbHBIX KOHCTPYKLUMWIA C HAHECEHHOW OrHe3aLUnTON, Npu BO34ENCTBUN
Harpy3ku, B cootBeTcTBum ¢ FOCT 30247.1;

* pacyeTHO-aHaJIMTUYECKUM MeTOL0M, BK/IOYAIOLLNUM COBMECTHOE peLleHne NPOYHOCTHOW U
TennoTexHNYeCcKon 3aday. B peweHnn ncnonb3yoTca 3KCNepMMeHTasbHbIE AaHHbIe MO
OrHe3aWmnTHOM 3hEKTMBHOCTM CPEACTBA OrHE3aLMThl.

Mpun 3TOM 419 CTalbHbIX KOHCTPYKLUIA JOMNOSIHUTENBbHO JO0/KHO ObITh NPOBEAEHO OrHEBOE
ncnbiTaHne obpasLia CTaNbHON KOMIOHHBI UJIN FOPU3OHTANIbHON BaNKK C y4eTOM NPUSIOXKEHUS K HUM
CTATUYECKOW Harpy3Kn B COOTBETCTBMM C METOAAMM, YKa3aHHbIX B NpuaoeHunsx b n B FTOCT P
53295.

0OcoOeHHOCTN UCNbITaHUM. VICNbITaHNA 015 OLEHKMN Npeaesia OrHeCTONKOCTY CTallbHbIX
KOHCTPYKLUMI C OrHe3aWmTon — TPYyA0eMKMIA 1 goporon cnocob. B 3g4aHUKM MOryT BCTpeYaTbCs 40
100 pa3nunyHbIX BapnaHTOB CTasIbHbIX KOHCTPYKLNIA, KOTOpble ByAyT MMETb Pa3HbI npeaen
OFHEeCTOMKOCTW. CnbiTaTh BCE BapuUaHThbl KOHCTPYKLMIA B 34aHUN HEBO3MOXKHO. BbibpaTh Hanbonee
onacHble, 4Tobbl COKPATUTb KOMMYECTBO KOHCTPYKLMA A5 ucnbiTaHmin, 6e3 nposefeHnsa pacyeTa
HEBO3MOXXHO. Ha NpaKTMKe KakK aibTePHATUBHLIN BapuaHT NCNOb3YETCSA pacYeTHO-aHaNTUYECKINI
mMeToa.

Mpasuna pacyeTa npepesia OrHECTOMKOCTU AN KOHCTPYKLU UM
M3 CTaNu

Mpenen OMHEeCTOMKOCTM CTasbHbIX KOHCprKLlMIZ HaCTynaeT N3-3a NU3MeHEHNA NMPO4YHOCTHbLIX U
nedopMaTMBHbIX XapaKTepPUCTUK CTanun Npu Harpese. MN103ToMy CyTb pacyeTHO-aHaJUTUYECKOro
METOOa 3aKNII04aeTCA:

1) B onpefeneHun 4onycTUMO TeMnepaTypbl HarpeBa CTaslbHOro CeYeHNs, NP KOTOPOM
KOHCTPYKLMS ByaeT COOTBETCTBOBAaTL TPpeboBaHNAM No)kapHoi 6e3onacHoCcTY;

2) B onpeaeneHnmn HeobxoAMMON TOJLLMHbLI OrHe3alMTbl, KOTOpas He NO3BOJINT HarpeTbCs
CTaJIbHOMY CEYEHUIO BbILLE KPUTUYECKON TeMMNepaTypbl.

MoA KpUTUYECKON NnoJpa3yMeBaeTcs TeMnepaTypa A1 3aJaHHO0 YPOBHS Harpy>XeHus, npu
KOTOPOW HaCcTynaeT npefieslbHOe COCTOSHNE KOHCTPYKLMMN U3 KOHCTPYKLUOHHOWM CTann B C/lyyae
PaBHOMEPHOro pacnpeneneHnsa TeMnepaTypbl MO NIOWAAN CEYEHNS.

PacyeTHO-aHaNNTMYECKM METOL Noapa3yMeBaeT nof cobon BbiNOSHEHME CIeAYIOWNX OEeACTBUNA:

1. OnpepeneHune Harpysku, AENCTBYIOLLENA NPY NoXXape Ha KOHCTPYKLMIO. Harpy3ku, Ha KOoTopble
PACCYNTBLIBAETCA KOHCTPYKLIMSA NPY HOPMasbHOM 3KCMyaTalumn, OTANYATCA OT Harpysok,
NeACTBYIOLIMX HAa KOHCTPYKLMIO NMPpW BO34eACTBUM NMoxXapa. 3To 00yC/IOBJIeHO TeM, YTO
BEPOATHOCTb MOXKapa B MOMEHT, Korjfa byeT AeiiCTBOBAaTb MaKCUMMasibHAs Harpyska Ha
KOHCTPYKLMIO (HanpruMep, BO BPEMS CUJILHOrO CHEronaga Wuan yparaHa), CIMWKOM Mana.

B cBA3u ¢ 3TMM B Poccuinckonm CDen,epau,VlM N5 OLLEHKN OFHECTOMKOCTH YYNTbIBAOT TOJIbKO
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MOCTOSIHHbIE U BPEMEHHbIE ASINTE/IbHbIE HArPY3KM B X PACHETHBIX 3HAYEHUSIX C KOIDHULINEHTOM
HaZleXXHOCTW, paBHbIM 1. Takas BeNMYMHA HArpy3KN yBEINYNBAET OFHECTOMKOCTb MO OTHOLLEHWMIO K
TaKOMW »XXe KOHCTPYKLUW, Ha KOTOPYH OEACTBYET pacyeTHas Harpyska C NoBblILLEHHbIMY
KO3(hPULMEHTAMUN HAAEXKHOCTMW NPY HOPMASIbHON 3KCNyaTaLum.

2. OnpepeneHune pacy4eTHOro pesynbTaTa BO34ENCTBMA (HanpuMep, BHyTPEHHEE YCUNE, MOMEHT,
Hanps)keHne, gegopmaumns) Npy NoXKape Ha KOHCTPYKLUMIO OT MPUSIOXKEHHOWN Harpy3Ku.

3. OnpegneneHune TeMnepaTypHOro KO3(uLMEHTa CHUKEHUSA Npeaena TeKy4yecTn CTaam npu
Harpese. B Tex cny4Yasax, Korga yKasaHHbIN KO3 PUUNEHT AOMYCKAETCS ONpeaensdTb Hanpamyto
N3 Bblpa>KeHU HecyLLen CNoCOOHOCTN CeYEHNSA KOHCTPYKLUK, HEeCyLasa CnocobHOCTb cevyeHmns
3aMeHSeTCa 3HaYeHmeM pesynbTaTa BO34EeNCTBMA. BCneacTemne 3Toro MoXKHO onpeaennTb
3HavyeHne KoapuumneHTa, HanpuMmep, Kak ans nrnbaembix 6ano4HbIX KOHCTPYKLUMIA:

M
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roe M - pacyeTHbIN N3rnbatoLwmnin MOMEHT, 4ENCTBYIOLLMIA B CEYEHUN KOHCTPYKLAW OT MPUIOXKEHHON
Harpysku;

Wpl - nnacTu4eCcknum MOMEHT CONPOTUBIIEHNS CEYEHUS;
Ryn - npenen Teky4ecTu CTanu.

B Tex cnyyasx, Korga 3Toro HanpsMyto caenaTb HeNb3s, TeMNepaTypHbIN KOIPHULMEHT CHUKEHNA
npenena TEKy4YeCTy CTaan Npu Harpese onpenensieTcs MeToL0M NOCAeL0BaTeNbHbIX NTEPaLUA.

Ka)kZoMy 3Ha4YeHUto TeMNepaTypHOro KoahULNEHTa CHKEHNS Npesena TeKy4ecTn CTaam
COOTBETCTBYET OMNpefAesieHHOe 3HaYeHne TeMnepaTypbl HarpeBa CTaau, 4TO B CBOIO 0Yepeb U
No3BOJIIET OMNPELENNTL KPUTUYECKYIO TEMMEPATYPY CTaNbHOW KOHCTPYKLMUN.

Kak nop,GupaeTc;l TOJILLUHA OrHe3adllUThbi
Ha 0CHOBaHMM MOJIy4YEHHOr 0 3HAYEHNS KPUTUYECKON TeMnepaTypbl CTaSlbHON KOHCTPYKLMK
noabupaeTcs TOLWMHA OrHe3aLWMTbI, KOTOpas NPeLoTBPaATUT HarpeB pacCMaTPMBAEMOro CTalbHOM O

CeYyeHUs BblLLE NOJIyYEHHOr0 3HA4YEHNA KPUTMYECKON TeMnepaTypsl.

Cnocobbl onpepeneHus. To/LWUHA OrHE3aLLMUTLI MOXET ObiTb onpeaeneHa AByMs cnocobamu:

1. Ha OCHOBaHWW TabANYHOWM MHGOPMaLIAK,
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2. npoBegeHNEM paCyeTa (MO)J,GJ'II/IpOBaHVIFI) Harpesa CTaJibHOro ce4eHna C OrHEe3alLnTOoN.

NHxeHepamn TEXHOHUKOJIb pa3paboTaH KanbKynaTop KOHCTPYKTMBHOW OrHE3allNTbl, KOTOPbIN
no3sonseT nofobpatb Tpebyemyto TONLWMHY OrHe3aLWmnTbl CTasIbHbIX KOHCTPYKLWA. B ocHoBe
KanbKynaTopa NeXuT PYKOBOACTBO MO NPOEKTUPOBAHUIO N YCTPONCTBY KOHCTPYKTUBHOM
OrHe3alWmnThbl CTPOUTENIbHBIX KOHCTPYKLWN.

(=]

I"IoupoGHee 0 TOM, KaK MoJ1b30BaTbCA KaJIbKYyJIATOPOM, NMNCaJin B CTaTbe MPO PacHeT KOHCTQyKTVIBHOI?I
OrHe3allnThl.

OcHOBHbIe noka3saTesnu. 115 060CHOBaHNSA TONLLMHbI OrHEe3aLWUTbl, KOTOPOW ByeT 4OCTaTO4YHO
AN 3alUNTbl KOHCTPYKLMUW OT HarpeBa A0 KPUTUYECKON TeMmepaTypbl, HeobXoanMo 3HaTb
3aKOHOMEPHOCTb:

«KKPpUTNHECKad Temriepatypa» — «rpunBeneHHas 1oJilynHa MmeTtasjia» — «TOoJIlynHa OrHe3alumnTHoOro
MOKPbITUNSA».

TONWMHY OrHe3alWMTHOrO MOKPbLITUSA, Kak NPaBuJIo, NOJyYaloT pacHeTHO-3KCNepMMeHTasbHbIM
MeTogoM. Ero cyTb 3aknio4aeTcs B NpoBeSeHUN Cepuin OrHEeBbIX UCMNbITaHWUI, NO pe3ysibTaTaM
KOTOPbIX NOJyYaloT AaHHbIE O HarpeBe 06pa3L0B C pPa3INYHON NPUBEOEHHON TOALMHON MEeTa la n
PA3/IMYHON TONLLMHON OrHe3aWwmnThl 10 TeMmnepaTypbl +800°C.

Ha oCHOBaHMM NOJy4YEHHbIX 3KCMEePUMEHTaNbHbIX AAaHHbIX PAacCYUTLIBAIOT 3HAYEHWA, KOTOpble
NO3BOISIOT NOCTPOUTL HEODXOANMYIO 3aKOHOMEPHOCTb, UCMOJIb3YEMYIO N8 NOATBEPXKAEHMNA
npegena orHeCToOMKOCTH.

HeobxoauMMoCTb UCnbITaHUA NoA Harpy3kou. OQHAKO, UCMbITaHUS NPOBOAAT Ha CTaslbHbIX
KOJIOHHax 6e3 Harpys3ku, 4YTo He oTpa)kaeT LEeNCTBUTEIbHOrO NOBEAEHNS OrHe3alnThl B peasibHbIX
yC/I0BMAX 3KCnyaTauun. iccnefoBaHus nokasbiBaloT, YTO B C/ly4asx NpPOBeLeHNs OrHeBbIX
NCMbITaHUIA CTasIbHbIX KOHCTPYKLUUIA MO Harpy3kon Bpems nporpesa KOHCTPYKLMW [0 KPUTUYECKON
TemnepaTypbl ByaeT MeHbLUe, YeM aHaNI0rMYHON KOHCTPYKLUMK 6e3 Harpys3ku.

Onsi CTanbHbIX KOHCTPYKLWIA AOMOJHUTENBHO NPOBOAST OrHEBbIE UCMLITAHWA NOA Harpy3koi. Llenb
NCMbITaHNS — NOJTYYUTb 3KCMEPUMEHTAJIbHbIE AaHHbIE O BJIMSHUMN HaNpPs)KeHHO-Ae(OopPMUPOBAHHOTO
COCTOSIHUA CTaNIbHON KOHCTPYKLMMN Ha 3pEKTNBHOCTb CPEACTBA OrHE3aLLUTHI.

Ha oCHOBaHMM MOJyYEHHbIX AAHHbIX O CHUXXEHWUW OrHE3aLNTHON 3PHEKTUBHOCTM KOHCTPYKLIMW NoA
Harpy3koi 1 6e3 Hee KOPPEKTUPYIOT UTOrOBbIE NOKa3aTe M OrHe3alWuThl, obecrneynBatowne
HeobXxoaMMBbI Npeaen OrHeCTOMKOCTY 3aLULLLAEMO KOHCTPYKLUN.

Cuctema TH-OMHE3ALLINTA MK KOHCTPYKTMB Kak NpuUMep BbINOJIHEHUS KOHCTPYKTUBHON
OrHe3alWmnThl CTaJIbHOW KOHCTPYKLUMK, KoTopasa obecneynBaeT npegen orHectonkoctn ot 90 go 120
MUHYT:
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OcTannce BOI'IpOCbI? 3ajanTe ux B KOMMEHTapuAaxX K CTaTbe.

ABTOp CcTaTbMm:
Cepren XXamonguk

PykoBoauTesNb HanpaBfieHns no)xapHas 6e3onacHocTb, NHXeHepHo-
TEXHUYECKUIA LeHTP TEXHUYECKON ANPEKLUN.

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke
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