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BBEJAEHUE

Pa6oTta BbinonHeHa Ha ocHoBaHwu pgorosopa Ne 1974/H-3.2 ot
11.01.2006 r., 3akaz4mk: 3A0 "MwuHepanbHaa Bata", agpec: 143980,
Poccus, r. XKenesHogopoxHbii, yn. ABTo3aBoAcKas, 4. 48 a.

B pa6oTe ucnosib30BaHbl MOMOXEHUS CnefyrLlmMx HOPMaTUBHbIX
[OKYMEHTOB:

- TOCT 30247.0-94 "KoHCTpyKumwn cTpouTenbHble. MeToabl

NCMbITAHUSA Ha OrHEeCTOMKOCTb. O6Lme TpedbosaHma" [1];

- HIMB 236-97 "OrHe3alymTHbIE COCTaBbl A1 CTalNbHbIX KOHCTPYKLWIA.
O6buwue TpeboBaHua. MeTon onpegeneHns OrHe3alunTHON
athbdekTnBHoCcTH" [2];

- TexHonorm4veckunt pernameHT 11-06 "Paboyas MHCTPyKUMS
KOMMO3NLUN OrHEe3alMTHOM AN CTallbHbIX KOHCTPYKUUA K13
MUHepanosaTtHbIx nant Rockwool cepun Conlit mapkun Conlit 150 ¢
ceTkon 13 cteknoBonokHa n knes Conlit Glue" [3].

Pacuet npomssogunca Ha OBM "Intel Pentium" npu ncnonb3osaHum
KOMMMeKca BbIMUCAUTENbHBIX MporpaMMm [ffis pacyeta TennoBoro
COCTOSIHUSI KOHCTPYKLNNA.

B pesynsrate nposegeHHon Bo BHUWIO cepun skcnepnmeHTanbHbIX
nccnegoBaHui No ONPeaeneHnto OrHECTONKOCTU CTallbHbIX KOHCTPYKLNIA C
orHesawmTon 13 MuHepanosatHbix naunt “Conlit" dupmel "Rockwool”
Mony4YeHbl pacyHeTHble TENNOMUINYECKME XapaKTEPUCTUKM MaTepuarnos,
Ha OCHOBaHWM KOTOPbIX ObINIM paccyMTaHbl HOMOrpaMMbl OFHECTOMKOCTM
CTasnbHbIX KOHCTPYKLUWUA C AaHHOW 06SINLIOBKON.

Mony4eHHble HOMOrpamMMbl, B COYETAHUM C MPEACTABIEHHbIM HUXE
pacyeTHbIM METOLOM, MO3BOSAIOT MPOU3BOAUTL OLIEHKY OFHECTOMKOCTM
CTasbHbIX KOHCTPYKLUUIA MO60M KOHUIypaumm, Npy pasnmn4HbixX TONLWLMHAX
06nmuoBkM 13 muHepanoBatHbix naut "Conlit", a Takxe pelleHune
o6paTHbIX 3a4ad.



MHCTPYKLUUA MO PACHETY ®AKTUYHECKUX NPEAEJIOB
OMHECTOWKOCTU CTAJIbHbIX KOHCTPYKLWNA C OrHE3ALLUTON
N3 MMHEPAJNTOBATHbIX MJIUT “CONLIT” MPON3BOACTBA
®UPMbIl “ROCKWOOL”

1. O6Lwwme nonoXxxeHus

1.1. PacuyeT npenenoB OrHECTOMKOCTU CTalbHbIX KOHCTPYKLUN
Npomn3BOAMTCS MO MPU3HAKY MOTEPM HECYLLEeN CNOCOBHOCTU B HaArpeToM
coctosiHuM - R (no knaccudmkaumm NOCT 30247.0-94 [1]).

1.2. CywHoOCTb MeToAa 3akmyaeTcs B OnpefeneHun KpUTUYECKOWN
Temneparypbl CTann UCCIiefyeMOn KOHCTPYKUMKN, B pe3ynbraTe KOTOPOM
HacTynaet ee npefen OrHECTOWKOCTU — CTaTWMYECKUM pacyeT W onpe-
[eNeHMn BPEMEHM OT Hadana TEennoBOro BO3AEWCTBUA OO0 OOCTUKEHUS
KPUTUYECKOW TeMnepaTtypbl — TEMIOTEXHUHECKUI pacHerT.

1.3. CraTnyeckuin pacyeT KOHCTPYKUMWM NPOM3BOAMTCH MO dhopmynam
(1...4) HacTOSILLLEN MHCTPYKUMN.

1.4. TennoTexHW4ecKuin pacyeT NPON3BOAMTCH C NMOMOLLbIO HOMOrpamMm
OrHECTOMKOCTW CTallbHbIX KOHCTPYKUMIA C OrHe3awmTon MuHepa-
nosatHbiMK mnTamm "Conlit" no N.3 HacTosALLEN MHCTPYKLUN.

2. CtaTnyeckui pacyet

2.1. 0O6wume nonoxeHus

lMpegen OrHeCTOMKOCTM CTalibHbIX KOHCTPYKUWIM HacTynaeT B
pe3ynbTate nporpeBa WX CEYEHUS WM OTAESNbHbIX ero 4acten [o
KPUTUYECKOWN TemMnepaTypbl.

KpuTnyeckas TemnepaTypa cTanbHbIX KOHCTPYKLMUIA, HAXOAALLMXCSA NOL,
LENCTBMEM Harpy3ku, paccyuMTbiBaeTcs B 3aBMCMMOCTM OT Buaa
KOHCTPYKLMUK, CXEMbl €€ OnupaHus, Mapku MeTanna u Benn4uHbl
Harpysku.
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2.2. LeHTpanbHO-Harpy>eHHble CTEPXXHU

Mpegen OrHECTOMKOCTM  LEHTPanbHO-HArpy>XeHHbIX CTEPXHEWN
HacTynaet B pe3ynbTate MNporpeBa WX CeYeHUs OO0 KPUTUYECKOM
Temneparypbl.

KpuTudeckaa Temnepartypa LEHTpanbHO-CXaTblX CTEpXHel onpe-
[enseTcs Kak HanMeHbLUas BENMYMHA U3 OBYX HaMAeHHbIX No Taénuue 1
3HaAYEeHUN B 3aBUCUMOCTU OT KOIMMDULMEHTOB Yr U Ye.

Ta6bnuua 1
3HayeHnss KOIMPAPUUMEHTOB Yr U Ye, YUUTbIBAIOLMX WIMEHEHUS
HopmaTMBHOro conpotmeneHns RH u mopgyns ynpyroctm E ctanm B
3aBUCMMOCTM OT TemMrneparypbl.

Temnepatypa B °C Vr Ye
20 1,0 1,0
100 0,99 0,96
150 0,93 0,95
200 0,85 0,94
250 0,81 0,92
300 0,77 0,90
350 0,74 0,88
400 0,70 0,86
450 0,65 0,84
500 0,58 0,80
550 0,45 0,77
600 0,34 0,72
650 0,22 0,68
700 0,11 0,59

KoathpuUmMEeHTbI yr U1 e BBIYUCAOTCA NO POpMyIam:

Va F R"

_ N,
7°E. J

HY min

7e )



roe

HopMaTMBHas Harpyska, Kr;
nnoLiagb NonepevyHoro CEHeHms CTEPXKHS, CM?;

HayaslbHoe HOpMaTUBHOE COMPOTUBIIEHNE MeTanna, Kr/cm?;
E+ - HayanbHbI MOAyNb YNPYrocTn MeTanna, Kr/cm?,

ansa ctanen - Ex== 2100000 Kr/cwm?;

lo - pacyeTHas OJIMHA CTEPXHS, CM;

Jmin - HAVMMEHBLUNA MOMEHT UHEPLUN CEYEHUSA CTEPXKHS, CM*.

N
F
Re

PacyeTtHas anvHa - lo CTEPXXHS NPUHUMAETCS pPaBHOM:
- LapHUpHOEe onupaHue no KoHuam - I;

roe

I

OJIMHA CTEPXKHS, CM;
3alliemMneHme no KoHuam - 0,5 1;

OIVH KOHeL, 3alleMsieH gpyron csobopeH - 2 I;

OAVIH KOHeL, 3aLleMseH, opyron wapHMpHo onept - 0,7 1.

Kputudeckaa Temnepatypa LEHTPaNibHO-PaCTAHYTbIX CTEPXHEN
onpegensietca no Tabnuue 1 B 3aBUCMMOCTU OT KOadppuumeHTa 1,
BbI4MCMEHHOro no cdopmyne (1).

2.3. Uarnb6aembie U BHELLEHTPEHHO-Harpy>XeHHble 35IeMeHTbl

lMpepen orHeCTOMKOCTN M3rnéaemMbiX 1 BHELEHTPEHHO-Harpy>XeHHbIX
3MIeMEHTOB HacTyrnaeT B peayrnbTarte MOBbILWEHUA Temrepatypbl KX
Hanboree HarnpsHXKeHHOW rpaHn [0 KPUTUYECKOWN BENMUYUHBI.

B cnyyae HesalUMLLEHHbIX 3NeMEHTOB U 3alUULLEeHHbIX 31IEMEHTOB
CMJIOLLIHOIr0 Ce4YeHus Temnepatypa Haubonee Hanps>XeHHOW rpaHu
NpYHUMaeTCca paBHOM TemMnepaType BCero ceveHuns. B criyyae anemeHTos,
WM3roTOBJIEHHbLIX W3 MPOKaTHbLIX MNpodwunen, TemnepaTtypa Haubornee
Hanps>XeHHOW rpaHu NPUHMMAaETCs paBHOM TemnepaTtype COOTBeT-
CTBYIOLLIEN NOSKM (CTEHKM) MONEPEYHOr0 CEeYEHMSI.
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Kputudeckasi Temnepartypa m3rnbaemblx 3/1EMEHTOB OMpenensieTcs
no Tabnuue 1 B 3aBMCMMOCTU OT KOIULMEHTA Yr, BbIYUCASAEMOrO MO

dopmyne:

- M ®)
Vr WR"

roe

Mu - MakcumarsbHbIA N3rnbéatoLLnim MOMEHT OT OENCTBUS HOPMAaTUBHbIX
Harpy3oK, Kr-CM.

W - MOMEHT CONPOTMBIIEHNSA CEYEHUS, CM®,

Kputudeckaa Ttemnepatypa BHELIEHTPEHHO-CXAaTbIX CTEpPXHEN
OonpefenseTcs Kak HauMMeHblUas Benu4MHa U3 OBYX HaWOEHHbIX Mo
Tabnuue 1 3Ha4YeHu B 3aBUCMMOCTUN OT KOS(DPULIMEHTOB Yr U Ye.

KoathurLUMEHT yr BblHMCSETCA No hopMmyne:

-2 £+l (4)
R \w F

roe
€ - SKCLIeHTPUCUTET NPUIOXEHNS HOPMAaTMUBHOM Harpysku - Ni, CM.

KoabdmumeHT ye Haxogutca no dopmyne (2).

KpuTndeckass TemnepaTypa BHELEHTPEHHO-PaCTAHYTbIX CTEPXHEN
onpegenserca no Tabénuue 1 B 3aBUCMMOCTU OT KOadppuumeHTa 1r,
BbluMcngemoro no cdoopmyne (4).

2.4. ®epmbl

Mpegen OrHecTOMKOCTM MeTann4yeckux ¢epM HacTynaet B
peaynbTaTe NoTepu HecyLleln crnoco6HOCTM Hanbonee cnaboro, C TOHKK
3pEeHUst OrHECTOMKOCTM, dieMeHTa.

Ona BbISIBNEHMS TaKoro afieMeHTa onpepensawTca npegesnsb
OrHECTOMKOCTU BCEX HArpyXeHHbIX CTOEK, PacKOCOB U MOSICOB (ePMbI.
Kputudeckasa Temnepartypa aTUX 3N1eMeHTOB HaxoduTcs Mo hopmynam
(A ... 4).



3. HomorpammMbl OrHECTOMKOCTU CTalibHbIX KOHCTPYKLWMA
C OrHe3aliuTon MMHepanoBaTHbiMK nauTamm "Conlit"

3.1. Pe3yanaTb| SKCnepumMmeHTalibHbIX uccnepoBaHUmn

Ons noctpoeHust Homorpamm 6bin 0606LLEHBI Pe3ysbTaThl OFHEBbIX
NCMbITAHUIA CTaslbHbIX KOHCTPYKLUWMA C OrHE3aLLMTON U3 MUHEPAOBATHbIX
nnut "Conlit", nposeaeHHslie B0 BHUTO (otyeTbl Ne 6088 ot 25.01.06 1,
Ne 6166 o1 26.02.06 r., Ne 3293 o1 22.04.2002 r., Ne 4520 ot 23.12.2003 r.,
Ne 1469 ot 09.12.98 r. u Ne 1235 or 29.06.98 r.), ¢ NoApPO6HbLIM
OMUCaHNEM KOHCTPYKLUUA, WX FEeOMETPUYECKUX pasMepoB, YCrOBUW
nNpoBefeHnsa UCMbITaHWA, NOBELEHNS KOHCTPYKLUUA BO BPEMS MUCMbITAHUN,
a Takxe TemnepaTypHble KpMBbIE MPOrpeBa B pPasfiMyHbIX TO4YKax
KOHCTPYKLMIA NpV BO3OENCTBMM TEMMEPATYPHOrO pexunma "CtaHgapTHOro
noxapa".

McnbiTaHua npoBOAMNNCE B COOTBETCTBUM CO  CledyloLwumMm
HOPMaTMBHbLIMWN OOKYMEHTaMM:

[ ] FOCT 30247.0-94 "KOHCTpyKUuK cTpouTesNibHble. MeToabl
NCMbITAHUSA Ha OrHECTOMKOCTb. O6Lme TpebosaHma” [1];

[ | HMNB 236-97 "OrHes3awnTHble coOCTaBbl ANA CTalbHbIX
KOHCTpyKumMiA. Obwme TpeboBaHusa. MeTtop onpepeneHus
orHesawuTHoM adpdpekTmeHOCTU" [2].

B kayecTBe OMbITHbIX 06pasLoB, Ha KOTOpble YyCTaHasnvBanachb
orHesawuTa, OblIM UCMOMb30BaHbl CTallbHble KOJMOHHbLI OBYTaBPOBOIro
npoduns, Beicoton 1700 MM, C pa3HoKr NpBedeHHON TONLWMHOW MeTanna,
B KonuyecTtee 12 LUTYK.

Cxema yCTaHOBKM OrHe3allMTbl HA OMbITHble 06pas3Lbl NoKkasaHa Ha
puc. 1. MuHepanosatHble nauTbl "Conlit" Kpenunucb Ha KOMOHHbI B BUAE
kopob4yaTtoro cevyeHusa npu nomowm creud. knea "Conlit Glue"
npounssoacTea gupmbl "Rockwool”. Topsgok KpenneHus nNaMT onucaH B
oTyeTax MO WUCMbITAHUAM W COOTBETCTBOBASl TEXHOJNIOMMYECKOMY
pernameHTy 11-06 "Pa6o4asn MHCTPYKLMS KOMNO3ULMWN OrHe3aLLUTHOW Ans
CTanbHbIX KOHCTPYKUMI 13 MUHepanoBaTtHbIx mant Rockwool cepumn Conlit
mMapku Conlit 150 ¢ ceTkon n3 cteknoBonokHa u knes Conlit Glue" [3].
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Puc. 1. Cxema ycTaHOBKM OrHe3allmThl )
13 MUHepanosatHbIxX nauT "Conlit" Ha /
OnMbITHblE 06pasLbl KOMTOHH

[nsa nocTpoeHnsa HoMorpamm 6bifiM UCMOSb30BaHblI TEMMNepaTypHble
KpVBble NMporpeBa KONMOHH, OGMMLOBaHHbIX MUHEPanoBaTHbIMU NAUTaMu
"Conlit", co cnegyowmnmm napameTpamm:

Ne MpueeaeHHasn TonwuHa Bpems goctmxeHus
n/n | TonwuHa meTtanna, | orHes3awmTbl, MM KPUTUYECKOW
MM Temneparypbl
500 °C, MuH
1 3,4 50 101
2 3,4 30 75
3 4,8 50 130
4 4,8 20 84
5 3,4 20+50=70 122
6 6,54 30 127
7* 3,4 20 60,5
8* 3,4 50 97,5
9* 3,4 50 100
10 3,4 50 95
11 6,1 2x50=100 185
12* 3,4 20 62

* - ipeAcTaBrieHHbIE AaHHbIE, M0J1y4eHbl B XOAe MPOBEAEHUST CePTUDUKALIMOHHBIX
UCTILITAHUV KOMIMO3ULMN OrHE3aLYNTHOU BbIMOTHEHHOU U3 MUHEPAaIoBaTHbIX MIUT
Rockwool cepun Conlit mapkn Conlit 150 (c cetkovi) v knes Conlit Glue (oT4etsi Ne
1235 o1 29.06.98 r., Ne 3293 o1 22.04.2002 ., Ne 4520 o1 23.12.2003 r., Ne 6088
25.01.2006 r.).
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VcnbiTaHna KONOHH NPOBOAMANCE MPU YETbIPEXCTOPOHHEM TEMIOBOM
BO3OENCTBUM MO CTaHOAPTHOMY TeMnepaTypHOMY pPexXumy CorfacHo
FOCT 30247.0. lNopsgok MNpOBedeHMs WUCMbITaHUIA U UCMbITaTenbHOe
o6opynoBaHMe NPeacTaBieHo B BbllleyKa3aHHbIX oT4eTax.

PesynstaTbl UCMbITAHUI CTaflbHbIX KOHCTPYKUWMA C OrHE3aLmMTon m3
MUHepanosaTtHblx nanT "Conlit" 6bInn NpoaHanna3npoBaHbl U 0606LLEHBI.
TemnepaTypHble KpuBble MporpeBa WCMbITAHHbIX KOHCTPYKUUA C
pasnu4YHbIMM MNPVYBEOEHHBIMW TOMWMHAMW W TOMLWMHAMU OBNNLIOBKM
nokasaHbl Ha puc. 2.

3.2. MpuBegeHHas ToNLMHA MeTana KOHCTPYKLUUIA

Ons npeacraBneHns CNOXHON reoMeTpun OBYXMEPHON KOHCTPYKLMK
B OOHOM U3MEPEHUW HEOOXOOMMO UCMONb30BaTh €AVHbIN NapameTp Ans
BCEX BMOOB CEYEHUA — MPUBEOEHHYIO TOMLLMHY MeTanna, BbIYUCISEMYIO

dopmyne:

np

F
S =
11 )

roe
F - nnowagb nonepeqyHoro ce4eHns MeTaniMyeckom KOHCTPYKLMU, MM ;
| - oborpeBaemast HacTb NepyMeTpa KOHCTPYKLMM Mo Tabnuue 3, MM.

3.3. HOCTpoeHMe HOMOrpamm c ucnoJsib3osaHmem pac4yeTHOro metoga

B paHHoOM paboTe 6bin UCMOSIb30BaH pacHeTHbIN METO onpepeneHns
nporpeea CTasibHbIX KOHCTPYKLMIA C OrHEe3alMTOW, OOLUME MNONOXEHUS
KOTOPOro NpefAcTaBfieHbl B NMPUNOXEHUN.
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SKCﬂepMMeHTaﬂbele KpuBblie nporpesa cTalJibHbIX KOHCprKLI,I/II7I

CONLIT» chupmbl

C OrHesaLuuTon us3 MUHepanoBaTHbIX MJIUT «

«Rockwool»

0, ‘edAredauna ]

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

0

Bpewms, MuH

npuBeaeHHas TonwmHa metanna - 4,8 MM, TonwmHa 061MLoBKM - 50 MMm;
——%— NpuBeLeHHas ToNmHa MmeTanna - 4,8 MM, TonLwmHa 061MLoBKY - 20 MM;
—&— npuBeAeHHas TonwmHa meTtanna - 6,54 mm, TonwmHa 06amMyoBkmM - 30 MMm;

—— MpuBe[eHHas ToNmHa MeTanna - 3,4 MM, TonLwmMHa 06MLoBKY - 50 MM;
—=8&— NpuBeLEHHas ToNWMHa MeTanna - 3,4 MM, TonwmHa 06mLoBkuy - 30 MMm;
—¥— NpuBeLEHHas ToNWmHa MmeTanna - 3,4 MM, TonwwmHa 06mMLoBKY - 70 MM;

—-=---CcTaHaapTHas TemnepaTtypHas kpvsas;

npuBeaeHHas TonlmHa meTanna - 3,4 MM, ToNLLMHA 06/IMLOBKM - 20 MM.

Pwuc. 2.
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3HaueHus oﬁorpeBaemoro nepumMeTpa And TUNOBbIX CTaJibHbIX
KOHCprKLI,I/Iﬁ C OrHes3aLuToM, npumMmeHaeMbIX B CTpoOUTenbCcTBe

O6orpeBaeMbiit nepumeTp | Npu pasnmyHbIX Buaax
06NMLOBKM U YCNOBUAX 060rpesa, Mm

Mpodounne
O6nu1uoBKa No KOHTYpY O6nunuoBka B BMae Kopoba
C 4-X CTOPOH | C 3-X CTOPOH | C 4-X CTOPOH | C 3-X CTOPOH
B ‘ :
1
D| -t
- B+D+2B-1) B+D+2B-1)
=4B+2D-2t =4B+2D-2t 28+2D B+2D
B Z z
T, []
DI I '
-
t 2B+2D B+2D 2B+ 2D B+2D
B 2 Z
D -E
o 2B+2D+2(B-1) B+2D+2B-1)
=4B+2D-2t =3B+2D-2t 2B+2D B+2D
B
"—“ 7/, 7
nERl ]
o 98+ 2D B+2D 28+ 2D B+2D
~
O e O -

©
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B pesynstate CpaBHUTENBLHOrO aHanm3a OaHHbIX M0 UCMbITaHUAM
O6bIMM  MNOMyYeHbl TennouU3nyYeckme XapakTepucTMKM maTepuana
06NMUOBKM 13 MUHepanoBaTtHbix nant "Conlit": NAOTHOCTb, BNAaXHOCTb,
CTENEHb YEepHOTbl, KOA(PPUUMEHT TENSIONPOBOAHOCTU U KOIPPULMEHT
TEMNOEMKOCTU, — NPU HOPMaIbHbIX YCMOBUSX, & TaKXe Npu BO3AENCTBUM
TemnepaTypHoro pexxmma. [Ana atoro Ha 9BM 6b1510 TOCTPOEHO HECKOMNBbKO
MOOeNen UCMbITAHHbIX paHee KOHCTPYKUMA U NpoOBefeH psg
TEMNOTEXHNYECKMX PACYETOB C MCMOMNb30BAHMEM MOOOOPaHHbLIX CBONCTB
matepuana MuHepanosaTHbix nnut "Conlit". CpaBHUTeNbHbIE pacyeTbl
npoBOOMNNCL [0 [OOCTUXKEHUS CPEdHEro PacxXxoXAeHuUs  Mexay
pesynbraTamm pacyeToB U UCMbITaHW He 6onee 20 %.

Tennounanyeckne xapakTepucTUKM OONNLOBKWU, MOSMYYEHHbIE B
pe3ynbtaTe aHanu3a [aHHbIX MO WUCNbITaHWsAM, pfanee O6biu
NCMNOfIb30BaHbl AN MOCTPOEHUS  3aBUCUMOCTEN  (HOMOrpamm)
OrHECTOMKOCTW  CTallbHbIX  KOHCTPYKUMA C  OrHe3awmton U3
MUHepanoBaTtHbIX ManT "Conlit" npn pasnmyHbIX TONWMHAaX 06NLIOBKN.

Ona pacdetoB Ha 3OBM 6bInM NOCTPOEHLI MOZENM CTalbHbIX
KOHCTPYKUMA C oOrHesawMton u3 MuHepanoBaTtHbix nnauT "Conlit" ¢
pasHbIMU 3HA4YEHUAMU TOMLUMH OBNMLOBKN U MPUBEOEHHOW TOMLUMHbI
mMeTanna.

Jdanee 6bINn npoBefeHbl TENNIOTEXHUYECKME pacHeTbl [aHHbIX
KOHCTPYKLMIA NpU BO3OENCTBUM TEMMEPaTYPHOro pexvmMa "cTaHgapTHOro
noxapa" v ¢ NCnonb30BaHMeM Mony4YeHHbIX CBOMCTB MaTepmana.

3a npegen OrHECTOMKOCTU KOHCTPYKUUM MNPUHUMANOCh BpeMs
HarpeBaHusi, MO WCTEYEHUN KOTOPOrO CPEfHss Temnepartypa CTanbHOM
KOHCTPYKLMM JocTvrana KpuUTUYEeCcKoW BenuyuHbl. Kputuyeckas
Temneparypa te npuHuManace gns 3Haderun: 450 °C, 500 °C (no HIMB
236-97), 550 °C 1 600 °C.

B peaynbrate pacyetoB Obin MofiydeH psag 3HAYEHWA NPenenos
OrHECTOMKOCTM KOHCTPYKLMI MPpW pasnmyHbIX KPUTUHECKUX TeMNepaTtypax
to. BCe 9TK gaHHble ObiNn CBEAEHbI B TabNMLbl NPEAENOB OrHECTONKOCTH
KOHCTPYKLMIA ANs 4-x 3HaYEHUA KPUTUHECKUX Temrepartyp, no KOTOpbIM
6b1I NOCTPOEHLI HOMOrPaMMbl OFTHECTONKOCTU CTaslbHbIX KOHCTPYKLUA C
orHesawmTon u3 muHepanosatHbix NamT "Conlit" dmpmel "Rockwool”, puc.
3,4,5,6.
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OrHecTo

MKOCTb CTaJIbHbIX KOHCTPYKLUIA C OrHe3almTomn U3
npu t kp= 450 °C

MuUHepanoBaTHbIx NAuT "Conlit" doupmbl "Rockwool*
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MNpuBeneHHasa TonwMHa MeTanna, Mm
TonwwmHa MmuHepanosaTtHbix NAnT "Conlit” HeobxoamMmas oS 3awmnTbl KOHCTPYKLNN:

—— 70 Mm

30MmM  —>*—40MM  —*—50MM —*—60 MM

—u— 20 MM

Pwuc. 3.
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UKOCTb CTaJIbHbIX KOHCprKLI,VII7I C OorLHe3aLimTtoun m3

OrHecTo

MuUHepanoBaTHbIx NAuT “Conlit" doupmbl "Rockwool*

npu t kp= 500 °C
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MNpuBeneHHas TonwmHa MeTanna, Mm
TonwpHa MyHepanoBaTHbIx NAnT "Conlit” Heobxoaumas ons 3awmTbl KOHCTPYKLMMN:

—— 70 Mm

30mMm  —>*—40mMmM —*—50mMM —*—60 MM

—8—20 MM

Puc. 4.
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UKOCTb CTaJIbHbIX KOHCprKLI,VI|7I C OorLHe3aLimTtoun m3

OrHecTo

MuUHepanoBaTHbIx NAuT “Conlit" doupmbl "Rockwool*

npu t kp= 550 °C
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MpvBeeHHas ToNWmMHa MeTania, MM

TonwwmHa MmuHepanosaTtHbix NAnT "Conlit” HeobxoamMmas oS 3awmnTbl KOHCTPYKLNN:

—— 70 Mm

30MmM  —>*—40MM  —*—50MM —*—60 MM

—u— 20 MM

Pwuc. 5.
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UKOCTb CTaJibHbIX KOHCTPYKLUUU C OrHe3aLuTon n3

OrHecTo

npu t kp= 600 °C

MuUHepanoBaTHbIx NAuT “Conlit" doupmbl "Rockwool*
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MpviBeaeHHas ToMLWMHA MeTana, MM

TonwpHa MyHepanoBaTHbIx NAnT "Conlit” Heobxoaumas ons 3awmTbl KOHCTPYKLMMN:

—— 70 Mm

30mMm  —>*—40mMmM —*—50mMM —*—60 MM

—8—20 MM

Puc. 6.
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3.5. Ucnonb3oBaHMe HOMOrpamm

Homorpammbl OrHECTOMKOCTM CTalbHbIX KOHCTPYKLUWA C OrHE3aLLMTON
13 MuHepanosatHblx naut "Conlit" dmpmbl "Rockwool" npegHasHayeHbl
ANs onpefeneHnsa npeaenoB OrHECTOMKOCTU CTaslbHbIX KOHCTPYKLMA npu
KpUTUYEeCKnx Temnepartypax ctanu: te = 450 °C, 500 °C, 550 °C n 600 °C,
CcM. puc. 3, 4, 5, 6.

Homorpammbl nocTpoeHbl B KoopauHatax: "lpuBegeHHas TonwmHa
mMeTanna, Mvm" - "Bpems, mun", roe "Bpems" - Bpems JOCTMXEHMS npegena
OTFHECTOMKOCTW KOHCTPYKUMK. Kaxaas To4ka HOMOrpaMmMbl COOTBETCTBYET
npegeny OrHecTOMKOCTU CTafbHOM KOHCTPYKUMM C OnpeneneHHomn
NPUBELEHHON TONLUMHOM MeTanna M TONWMHOM MUHEpanoBaTHbIX NAnUT
"Conlit". To4knM HOMOrpammbl, COOTBETCTBYIOLLIME KOHCTPYKLUAM C OGHOW U
TOW >Xe TONLUMHON MUHEepanoBaTHbIX MAUT, COeAnHEHbl IMHUAMW OJHOMO
uBeTa M 0603Ha4YeHbl B nereqge B BuOe 3Ha4YeHUN TOMLUMHBI O6SINLOBKU
(Mmm). Ons noucka MpOMEXYTOYHbIX 3HAYEHWA MPUBEOEHHOW TOMLLUHbI
MeTanna v TOSMLWMHbI O6NNLIOBKU criedyeT MCNoMb30BaTb WUHTEPNONALMIO
rpadhmkoB HOMOrpammsil.

Ona onpepeneHvs npegena  OFHECTOMKOCTUM  KOHCTPYKLMK
Heo6X0AMMO NpeABapuTenbHO MPOM3BECTUM CTaTUHEeCKU pacyeT Mo
dopmynam (1...4) ona onpegenieHns KPUTUHECKON TemnepaTypbl cTanm
NCCNEeQyEMON KOHCTPYKUMM M MPUHATL Onvdkanwlee 3HadeHue tkp 13
NpVBEAEHHOrO Bbilwe psga, MO0 NPUHATbL HOPMAaTMBHOE 3HayeHue txp.
Hanee cnegyer onpegenutb MPYBEAEHHYIO TOMWMHY MeTanna
KOHCTpYKLUMK no cdopmyne (5).

Onpepenvie KpUTUHECKYIO TEMMEPaTypy 1 BbIGpas COOTBETCTBYIOLLYIO
el HoMOorpammy, Ha Mofie HOMOrpamMMbl HaxoguTcs rpaduk, COOTBET-
CTBYWOLUMA 3afaHHOW TOMWMHE MUHepanoBaTHbix nnauTt "Conlit", cm.
nereHpy. BbibpaHHbIM rpaduk aBnseTca QyHKUMEn 3aBUCMMOCTU
BPEMEHWN npefena OrHeCTOMKOCTU KOHCTPYKUMW OT npuBedeHHOM
TONWMWHbI MeTanna W WCNonb3yeTcsa [Ana onpefeneHuvs npegena
OrHECTOMKOCTU CTaflbHOM KOHCTPYKUMW C OrHe3almTon MWHepano-
BaTHbIMK nantamm "Conlit".

AHanorn4yHbiM 06pa3omM [aHHble HOMOrpaMMbl MOFYT MWCMOMb-
30BaTbCA ANA peLleHns o6paTHbIX 3afay: Noncka MMHUMAasIbHOM TOSLLUMHBbI
MuHepanosaTtHbix mauT "Conlit", gns obecneveHns 3agaHHOro npepena
OFHECTONKOCTU, 1 MOUCKA MUHUMASIbHOW NPUBEAEHHON TOMLLMHbI MeTanna
KOHCTPYKLMW Ans obecneveHns 3afaHHoro npegena orHeCTOMKOCTY.



ROCKWOOL

HETOPIOYAA Maondum4d

4. NPUMEP PACHETA NMPEJEJIA OMHECTOWKOCTU CTAJIbHON
KOJIOHHbI C OrHE3ALNTOUN MUHEPAJIOBATHbIMWU NMJIUTAMA
"CONLIT"

VlcxonHble gaHHble:

HaHa ctanbHas KonoHHa, BbinonHeHHasa na gsytaspa Ne 20 no NOCT
8239-89, pgnuHom 3,0 M, C LIAPHUPHLIM OMUPAHMEM MO KOHUAaM,
Harpy>eHHOW LieHTpasibHO NpuoxXeHHoN Harpy3kor Nu= 40 T. KonoHHa
UMEET orHe3alumTy u3 mmHepanosaTHbix NanT "Conlit" TonwmHon 30 Mm.
OnpepenuTb npegen OrHECTOMKOCTU KOSMOHHbI MpWU  yCNOBUK  4-X
CTOPOHHero oborpesa.

Pacuer:
1. CornacHo n. 2.2. BbIMMCAAEM KPUTUHECKYIO TemMepaTtypy:

Mo dopmynam (1) n (2) BbHMCAAEM KOIDMPULMEHTbI YV, U Y, NpK
crnepyoLmx napameTpax:

Ny = 40000 kr;

F= 26,8 cm® - B3TO U3 CrpaBo4HMKa KOHCTPYKTOPA,;

R+ = 2800 kr/cm? - gna ctanm C15 no TOCT 380-71;

E, = 2100000 Kkr/cm?;

[, = 300 c™m - onsa cnyyas LWapHUPHOro onupaHms 06emnx KOHLOB;

Jmin = 1840 cm* - B3ATO M3 CrnpaBo4HMKa KOHCTPYKTOpA.

Y- = 0,53

Ye = 0,09,
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[na nony4eHHbIX KO3IPMULMEHTOB Y, U Y, NO Tabnuue 1 Haxooum

3Ha4YeHUss Temnepatyp M HaMMEHbLUYK MPUHUMAaeEM 3a KPUTUYECKYHO
Temneparypy:

t, =519 °C

2. Mo dopmyne (5) BblUUCSEM MPUBEOEHHYIO TOMWMHY MeTanna
KOHCTPYKUMK. [eomeTpuyeckme pasmepbl U nioLwlaib CeYeHUst KOMOHHbI
6epytca n3 FOCT 8239-89 gns asytaBpa Ne 20.

I =789,6 MM - ansa cnyyas 4-x CTOPOHHEro o6orpeBa KOSIOHHbI;

F = 2680 mm2.

Orp = 3,4 MM.

3. Onpefenve KpMTMYECKYHO Temnepartypy KOHCTpyKuuu t, = 519 °C
BbIGMPaeM HOMOrpammbl € 6nnxXanLLnMmn 3HadeHnamu t,, = 500 °C n t,, =
550 °C. [1ns 3agaHHo ToMWMHbLI MUHepanosaTtHbix nauT "Conlit" &, = 30
MM (CM. NnlereHgy) v onst HageHHoM NpMBeOEHHON TOSMLWLMHbLI MeTanna 5np
= 3,4 MM HaxoOum [Ba 3Ha4YeHus npepena OrHeCTOMKOCTU KOHCTPYKLUUK
npu t., = 500 °C un t,, - 550°C;

T,;= 75 MUH, T,= 81 MUH.

WHTeprnonupys pOaHHbIA OTPEe30K MofyyaeM 3HadeHwe npepena
orHectomnkoctv npu t., = 519 °C;

T =77 MVH.

[lpunoxeHne: O6LME MOMOXEHUS TEMMOTEXHUYECKOrO pacyeTa
CTasnbHbIX KOHCTPYKLUMIA C OrHE3aLLMTON.

-

HavanbHuK oTgoena

OOKTOP TEXHUYECKNX HayK W.P. XacaHoB

3amecTuTenb HavanbHUKa otgena /

KaHamaaTt TEXHUYECKUX Hayk / e B.. lonoeaHoB
r"'_"-""‘-.’—

.,
CTrapLumm Hay4HbIN COTPYAHUNK ‘Mﬁy/ A.B. MNexoTtnkos
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O6Lwme NoNoXeHNs TenJIOTEXHMYECKOro pacyeTta ctabHbIX
KOHCTPYKLMA C OrHe3aLmTomn

1. PacyeT npousBoguTCs Mpwu YCnOBUM W3MEHEHWA TemnepaTtypbl
HarpeBaoLLen cpefbl BO BPEMEHM MO KPWUBOMW "CTaHOapTHOro noxapa'
(FTOCT 30247.0-94), ypaBHeHMEe KOTOPOW UMeeT BUA;

t,, =3451g(0,1337 +1)+ ¢, (6)

roe
t,. - Temneparypa HarpesatoLLen cpefbl, °K;
T - BPEMSA B CeKyHAax;
t; - Ha4anbHasa TemnepaTypa HarpesatoLLen cpedbl, °K.

2. KoachdounumeHT nepenaym Tenna - o, Bt/(m? K), oT HarpeBatoLLen
cpefbl C TeMnepaTypoil t; . K MOBEPXHOCTM KOHCTPYKLMK C TemrnepaTypon
t, BbIYMCIISIETCS MO hopMyne:

(¢,. /100)* —(z,/100)"
t,, —1t,

a=29+577s,

roe
Ss - NpVBEdEHHAs CTeneHb YePHOTbI CUCTEMbI: "HarpeBaroLLlas cpena
— NOBEPXHOCTb KOHCTPYKLUMN":

1
T (s)+ (Isg) -1 ®

roe
S - CTENeHb YEepHOTbI OrHEBOW Kamepsbl neyun. s = 0,85;
S - CTeneHb YepHOTbl 060rpeBaeMOon NOBEPXHOCTU KOHCTPYKLUN.
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3. Pacyer TemnepaTypbl METan/IMYECKOrO CTEPXHS KOHCTPYKLMIA
NPOM3BOAMTCA C NOMOLLb0 OBM.

Mporpamma nOns pacdeta COCTaBASETCA MO anroputMy, KOTOPbIA
npeacTaBnsgeTr cobon pag hopmys, MOMYYEHHbIX HA OCHOBE PeLLEHUs
KpaeBoW 3afayv TennonpoBOAHOCTU METOAOM 3NeMEHTapHbIX 6anaHcoB
(KOHEYHO-Pa3HOCTHBIA METOL PELUEHUSI YPaBHEHWUS TEMNONpPOBOOHOCTU
®Oypbe MNpU BHELIHEW W BHYTPEHHEW HEMHEMHOCTU W HaIm4mm
oTpuLaTenbHbIX UCTOYHUKOB TEMna: MUCnapeHue BOAbl B OGNULIOBKE WU
HarpeB mMeTanna ctepxHs). o atum hopmMynam TemnepaTypa CTEPXHSA
BbIYUCIIAIETCH NOCNefoBaTENbHO YEpes3 pacHETHbIE MHTEPBAsIbl BDEMEHM -
AT [0 330@HHOMO KPUTUYECKOrO 3HAYEHUS.

4. HavyanbHble ycnosusa s pacyeta NpMHUMAOTCA CriegyroLyMu:
HavanbHaa Temnepartypa BO BCEX TOYKax MO CEYEHWUIO KOHCTPYKUUW [0
noxapa u Temnepartypa OKpyXawLlen cpefbl BHE 30HblI MNoxapa
ofuHakoBa 1 paBHa t; = 293 °K.

5. Benn4umHa pac4eTHOro MHTeEpBana BpeMeH - At (Luar nporpamMmmel)
BblbMpaeTca TakoW, 4TOObl OHa LENnoe 4MCro pasd yknagelBanacb B
MHTepBane MalUMHHOW 3anucu pes3ynbTatoB pacyeta. [lpy aTom
Bbl6paHHasa BenMYMHa AT He [OS/KHa NpeBbllaTb 3HAYeHUs, KOTopoe
BbluncnsaeTcsa no popmyne (11).

6. HesaluyLleHHble MeTanimyeckme KOHCTPYKLUm
AnropytTMOM ANl MaLUMHHOINO pacyeTa HesallWLLEHHbIX MeTan-
NMYECKNX KOHCTPYKLUMIA siBRisieTca dhopMyna, MMetoLlas Bua;

At
t = t _—t )+t 9
cm,AT ycmgnp (Ccm + D t )a( 6,T 0) H ( )

cm -cm

roe
ty,AT - Temnepatypa CTEpPXHS 4epe3 pacyeTHbIM WHTepBan
BpeMeHu-AT, °K;
[ - TemnepaTypa CTEPXHs B AAaHHbI MOMEHT BpeMeHU - T, °K;
- Temnepartypa HarpesawoLllen cpefibl B [OaHHbIA MOMEHT
BpemMeHu - 1, °K;

L

a1
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o - KO3(h(PMLUMEHT nepefayn Tenna OT HarpesBaloLwenh cpedbl K
NMOBEPXHOCTUN KOHCTPYKLUMK, BT/(M? rpagn);

Ny - Ha4arbHbIA KOSMPULIMEHT TENIOeMKOCTU MeTanna,
Rx/(kr rpan);
Dy - KOO(PDMUNEHT U3MEHEHMA TEMNIOeEMKOCTM MeTanna npu

Harpese, [x/(kr rpag?);
» - YAENbHbIN BEC MeTanna, Kr/m®
d;; - NMpMBeOeHHas TonuwmHa metanna

np

Sk

roe

, M:

F - nnowaab nonepe4yHoro ce4eHns CTEPXHS, M?;
| - o6orpeBaeMbIn NEPUMETP CEYEHUA CTEPXKHS, M.

(1

0)

7. MakcvMarbHbIi pacyeTHbI MHTepBan BPEMEHM - AT, BbIYUCIIAETCA MO

dopmyne:

I (e

D,t,)

cm cm

AT =

max

a

roe

o Uty - MaKcMMarnbHO BO3MOXHbIE 3HA4YEeHUA B pacyeTe.

8. KOHCTpyKUMM € OrHesallmnTHbIMN 065IULIOBKaMK

Ons nnocknx KOHCTPYKUMKA C OOHO-
MEepHbIM MOTOKOM Tenja Mo TOMLWMHE
anropuMTM MaLUMHHOIO pac4eta COoCTaB-
naeTca Ha OCHOBaHMM CXeMbl, W30-
6paxkeHHo Ha puc. 3. OrHesawmTHas
06nMUOBKa TOMNWWHOM J, pas3buBaeTcs
Ha n-0e 4YK1Cro CroeB AX.

Puc. 3. Cxema k pacyeTty Ha OBM
nporpesa CTasibHOM NNacTuHbI
C OrHe3aLUTHOW O6INLIOBKOM.

(1

1)

0,1,...,.n-1,n,n+1,...,
T T 1N
—>
t; to tn
—>
— >
AX__
— 5,

B

t(? m

MpeanbHada TennonsonAuns
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9. Temneparypa Ha CTanbHOW MNACTUHE - ty ., Yepe3 pacyeTHbIN
WHTepBas BPpeMEHU - AT, BbIMUCNSAETCA NO DOPMyaMm:

- TemnepaTypa Ha 06orpeBaemMon NOBEPXHOCTU OOMULIOBKMN:

L 2AT]A(t, —£,)+0,5B(t2 - £2)+ et, — t,)Ax]
AT Y, Ax*(C+ Dt,)

+t,—t, (12)
- TemnepaTypa BO BHYTPEHHUX CNOAX OOSIULIOBKU:

AT[A(tn—l B 2tn + tn+1 )+ O’SB(trf—l - 2t712 + t712+1 )]
tn,Ar = 2 + tn - td’ (13)
y,Ax*(C+ Dt,)

- TemnepaTypa Ha CTaslbHOW MnacTUHe:

" Ay, Ad{C+Dt,)+27,,6,,(C,, + D, t,,)]

cm cm - cm

+t,, —t, (14)

roe
A - HavanbHbIN KOSMPULMEHT TEMIONPOBOAHOCTU OBIULIOBKM,
BT1/(m rpapn);

A - KOIPMPULMEHT M3MEHEHMS TEennonpoBOAHOCTM OBMULIOBKU Npu
Harpese, BT/(m rpag?);

- Ha4anbHbIN KOSPDULMEHT TENNTOEMKOCTU OBNNLIOBKN,
Px/(kr rpap);

D- Koa(hUUMEHT WIMEHEHUA TEMMOeMKOCTU OO6NULOBKN Mpu
Harpese, x/(kr rpag?);

- P

b=
100 (C + Dtcm )+ 27677156771 (Ccm + Dcmtcm) (15)
YoAx

- hyKTMBHAA Temneparypa.
roe

0, - Ha4anbHas BecoBasi BlaXXHOCTb 06SINLIOBKU, %;
I - CKpbiTaa Tennota napoobpasoBanHnsa Bogpl, I = 2260 © 10° Ox/Kr.
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TOJILIMHA MATEPUAJIA CONLIT B 3ABUCUMOCTU OT NPEAENA
OrHECTOUKOCTU U NMPUBEAEHHOW TOJILLWNHbI METAJJIA

MpuBegeHHas TonwmHa MeTanna, MM

10

30 45 60 90 120 150 180 210
20,,
20 50
8,8 40 8.7
20
30 83| 60
7,9 7,9
20 50 | 2o
40 7.2 28
7,0
20 67| 60
30 65
20 | oy 50| 7%,
40 >
60
52 52 52
7
30 | 50 9,,6
4,3 4,3
40 | 60
3,4 3.5 703’3
50
30 2.8
2,5 2,5 6(;4
30 | 40 [ 70
30 45 60 90 120 150 180 210

[Mpenen orHeCcToNKOCTN, MUH.
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