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BBepeHue

Pa6oTa BbinonHeHa Ha ocHoBaHuu gorosopa Ne 4092/H-3.2 o1 21.07.2010
r., 3akas4umk: 3A0 «MuHepanbHas Bata». 143980, MockoBckas o6, r. Xe-
Ne3HOJ0POXHbIN, yNn. ABTo3aBoackas, a. 48a. OMPH 1025001547592. NHH
5012016452.

B pa6oTe Ucnosib30BaHbl NOJIOXXEHUS CIIEAYIOLLUX HOPMATUBHBIX A0-
KYMEHTOB:

-[OCT 30247.0-94 «KoHCTpyKumn cTpouTenbHble. MeToabl ncnbiTaHus
Ha orHecTorKkocTb. O6Lne TpeboBaHUSA»;

-TOCT P 53295-2009 «CpepncTBa orHe3almntbl CTanbHbIX KOHCTPYKUWUNA.
O6Lwwme TpeboBaHuA. MeTon onpeaeneHus orHe3almuTHON 3dhdEKTUB-
HOCTU»;

- TexHonorun4veckuin pernameHT 11-07 «Paboyas MHCTPYKUUSA KOMNO3ULUK
OrHe3aLUMTHOM NS CTaslbHbIX KOHCTPYKUMIA M3 MUHEpanoBaTHbIX MnT
Rockwool cepum Conlit SL 150 n knes Conlit Glue»;

- TY 5762-029-45757203-10 «[1nuTbl TEMIONIONALMOHHBIE N3 MUHEPASb-
HOW (KaMeHHOW) BaTbl»;

- TY 2252-018-52935415-2010 «Knewn «Conlit glue».

B pesynstaTe npoBefeHHoOM Ha ucnbitatensHon 6ase WJ1 HAL MNB Oy
BHUNIMO MYC Poccumn cepumn 3KcnepuMeHTaslbHbIX WMCCReaoBaHUi Mo
OrnpenenieHNIo OrHECTOMKOCTU CTaslbHbIX KOHCTPYKLMIA C KOMMO3ULMEN Or-
He3alLWUTHOW, BbIMOMHEHHOM U3 MuHepanosaTHbiX nnut Rockwool cepun
Conlit SL 150 u knes Conlit Glue nony4eHbl pacyeTHble TenoU3NYECKNe
XapakTepUCTUKM MaTepmarnos, Ha OCHOBAHWW KOTOPLIX 6bINN MOCTPOEHbI HO-
MOrpamMMbl OFHECTOMKOCTU CTaslbHbIX KOHCTPYKLMIA C JAHHON 06JINLLOBKOMN.

Pac4yeT npoussoguncs npy nomoLLmM KOMIieKca BbIYUCIIUTENbHLIX MPo-
rpaMm gns pacyeta TenyoBOro COCTOSAHUA KOHCTPYKLMIA.

MonyyeHHble HOMOrpamMMbl, B COMETAHUN C MPefcTaBlIeHHbIM HUXe pac-
YeTHbIM METOLOM, MO3BONAT MPOU3BOANTL OLIEHKY OrHECTOMKOCTU CTaslb-
HbIX KOHCTPYKLUMI 060N KOHUIypaumm, Npu pasnmuyHbIX TOMLWMHAX 065u-
LOBKM 13 MUHepanoBaTHbix nanT Conlit SL 150, a Takxe peLueHne 06paTHbIX
3ajau.
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1. O6Lwme nonoxeHus

1.1 PacueTt npenenoB OrHECTOMKOCTW CTallbHbIX KOHCTPYKLMIA MPON3BO-
ONTCA MO NPU3HAKY NMoTepu HecyLlen CrnoCOOHOCTM B HArpeToM COCTOSHUM
— R (no knaccudpmkauumn FOCT 30247.0-94).

1.2 CyLHOCTb METOAA 3aKMYaeTCsl B ONPeneneHnn KpUTUHECKon TeM-
nepatypbl CTann WUCCNenyeMol KOHCTPYKUMKW, B pe3ynbrate KOTOpPOW Ha-
CTYNaeT ee npefen OrHeCTOMKOCTU — CTAaTUHECKUIA pacHeT 1 ONpeaeneHnm
BPEMEHWN OT Hayana TEMNoBOro BO3AEWCTBUSI [0 JOCTMXKEHNS KPUTUHECKON
TEMNePaTypbl — TENIOTEXHUYECKUNIA pacyerT.

1.3 CTaTuyecKkuii pacHeT KOHCTPYKLMM NMPON3BoamMTCS No chopmynam n. 2
HaCTOALLEN MHCTPYKLIMM.

1.4 TennoTexXHUYECKNA pacyeT MPOM3BOAUTCA C MOMOLLbIO HOMOrpamm
OrHECTOMKOCTW CTallbHbIX KOHCTPYKUWUI C OrHe3aLTHON 06IMLOBKOM, Bbl-
NOJSIHEHHOW M3 MUHepanoBaTHbIX NAMT Conlit SL 150 no n. 3 HacTosILLen MH-
CTpyKLMN.

2. CtaTu4eckuit pacuyeTr

2.1 O6LiKne nonoXxxeHus

Mpenen orHeCTOMKOCTM CTarlbHbIX KOHCTPYKLUMIA HACTYNaeT B pe3yrnbTare
nporpesa nUx ce4eHus U OTAENbHbIX ero YacTen 0 KPUTUYECKOWN Temrie-
partypel.

Kputnyeckas Temrneparypa cTasibHbIX KOHCTPYKLUMIA, HAXOOALLMXCA NOS
OeiCTBMEM Harpy3ku, paccymTbiBAETCA B 3aBUCMMOCTU OT BUOA KOHCTPYK-
LK, CXeMbI ee OMnMpaHus, Mapkn MeTanna 1 BeNnYMHbl Harpysku.

2.2 LleHTpanbHO-Harpy»>eHHble CTepPXXHU

Mpepen orHeCTOMKOCTW LIeHTpanbHO-Harpy>XeHHbIX CTepXXHen HacTynaeT
B pesyrnbrare nporpesa UX ceYeHus 0O KPUTUYECKON TeMnepaTypsbl.

Kputnyeckasn Temneparypa LeHTparnibHO-CXaTbIX CTEPXHEN onpeenseT-
Csl KaK HauMeHbLUas BeNMymMHa 13 OByX HandeHHbIX no Tabnuue 1 3Have-
HW B 3aBUCMMOCTN OT KOSOMULIMEHTOB YT U Ye.
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Ta6nuua 1. 3Ha4eHns KOIPPULIMEHTOB YT U ye, YHUTBIBAIOLLMX N3MEHEHUSI HOPMATUBHOIO
conpoTmeneHusa RH n mogyns ynpyroctu E ctanu B 3aBUCMOCTH OT Temnepartypbl.

Temnepatypa B °C YT 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

KoadhpurumeHTb! yT 1 ye BbIYUCNAITCA Mo dopmynam:

Ve = al

" FR" (1)
__ Nk
Ye ="
T EHJmin (2)
roe:

N, — HopmaTvBHas HarpysKa, Kr;
F — nnowanb nonepeYyHoro ce4eHusi CTEPXKHs!, CM?;
R, — Ha4anbHOe HOPMaTUBHOE COMPOTUBIIEHNE MeTanna, Kr/cm?;

E, — HavanbHbI MOAyNb YNpyrocT MeTanna, Kr/cM?, ons cranen —
E,=2100000 kr/cm?
|, — pacyeTHas anuHa CTepXHs, cMm;
J_. — HaMMEeHbLUMNA MOMEHT UHEePLIMIN CeYEHNst CTEPXHS, CM*.
PacuyeTHas anvHa — /, CTepXHs NPUHMMAETCS PaBHOM:
— LUAPHMPHOE ONMpaHue no KoHuam — /;
roe | — onavHa CTepXHs, CM;
— 3aLlemrneHue no koHuam — 0,5/,
— OfIMH KOHeL|, 3aLleMreH gpyrov ceoboneH — 2/,

— OMH KOHeL, 3aLleMrsieH, Apyrom lwapHupHo onept — 0,7/.
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Kputnyeckasa Temneparypa LeHTpanbHO-pacTAHYTbIX CTEPXHEN onpefe-
naetvcs no taénuue 1 B 3aBUCUMOCTU OT KO3(pdULMEHTA YT, BbIYUCIIEHHOIO
no gopmyne (1).

2.3 N3ru6aemble U BHELLIEHTPEHHO-HArpy>XeHHbIe 3/IeMEHTbI

Mpenen orHeCTONKOCTU U3rMBaEMbIX U BHELIEHTPEHHO-HArpy>XEHHbIX 3r1e-
MEHTOB HacTynaeT B pe3ynbraTe MOBbILEHUS TeMnepaTypbl UX Haubonee
HanNPS>XeHHOW rpaHu 4O KPUTUHECKON BENTNHYUHBI.

B cnyyae HezalMLLEHHbIX 3/1IEMEHTOB U 3aLUMLLIEHHbIX 3N1IEMEHTOB CMJIOLL-
HOrO cevyeHuns Temnepartypa Hambonee Hanps>KEHHOW rpaHu NpuHUMaeTcs
paBHOW TeMmrnepartype BCero cevyeHus. B crnyyae anemMeHTOB, U3roTOBIEH-
HbIX N3 NPOKaTHbIX Npodunen, TeMmnepaTypa Hambosee HanPs>KeHHON rpaHn
NPUHMMaETCA PaBHOW TeMnepaType COOTBETCTBYIOLLEN MOSNKK (CTEHKM) MO-
nepeYHoro ceyeHus.

Kputnyeckas Ttemnepartypa u3rmbaemMbiX 95IEMEHTOB Onpefensercsa no
Tabnuue 1 B 3aBMCUMOCTU OT KO3(hdmUMEHTA YT, BbIHUCASEMOro no gop-

Myre:
MH
TR 3)
roe:

MH — MakcmarnbHbIA N3rnéatroLnii MOMEHT OT AENCTBUS HOPMATMBHbIX
Harpysok, Kr cMm.

W — MOMEHT COnpOTMBEHNS CEYEHMSA, CMS.

Kputnyeckasn temnepartypa BHELLEHTPEHHO-CXaTbIX CTePXXHEen onpenens-
€TCS Kak HauMeHbLUas BenuymMHa U3 OByX HangeHHbIX no Taénuue 1 3Hadve-
HW B 3aBUCMMOCTN OT KOSODULIMEHTOB YT U V€.

KoadhpumumeHT yT BbluMcnseTcs no popmyrne:

N (e 1
=il T

R*"\W F (4)

roe:

€ — 9KCLIeHTPUCMTET NPUSIOKEHNS HOpMAaTUBHOM Harpy3kn — N, cm.

KoadhdpmumeHT ye Haxogutes no copmyne (2).

Kputudeckasa Temnepartypa BHELEHTPEHHO-PACTAHYTbIX CTEPXHEN onpe-
nensetca no Tabnuue 1 B 3aBUCMMOCTU OT KO3hhULMEHTA YT, BbIYUCIISAEMO-
ro no coopmyne (4).

Vx

2.4 depmbl

Mpepen OorHeCTOMKOCTU MeTanMyYeckmux oepm HacTynaeT B pesynsraTe
NnoTepPU HecyLen CNocobHOCTN Hambornee crnaboro, C TOYKM 3PEHUS OrHe-
CTOMKOCTW 3MemMeHTa.

8
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[ns BbISABNEHNs TaKOro aremMeHTa onpefensaoTcsa npenesnbl OrHECTOMKO-
CTW BCEX Harpy>eHHbIX CTOEK, PACKOCOB M MosicoB dhepmbl. Kputnyeckas
TemMrneparypa 3TMx 3N1IEMEHTOB Hax0OUTCA B COOTBETCTBUM C n.n. 2.1-2.3.

3. HomorpaMmmbl OrHECTOMKOCTU CTasbHbIX
KOHCTPYKLUUNA C KOMNO3ULUEN OrHe3aLuTHON,
BbIMOJSIHEHHOW U3 MUHepanoBaTHbIX NAUT Rockwool
cepuum Conlit SL 150 n knesa Conlit Glue

3.1 Pe3ynbTatbl 3KCNepUMeHTasIbHbIX UCCef0BaHUNA

Ons noctpoeHnss Homorpamm 6bInn 0606LLEeHbl Pe3ynbTaTbl OrHEBbLIX UC-
NbITAHUA CTalrbHbIX KOHCTPYKLMIA C OrHe3aLmnTon U3 MMHepanoBaTHbIX NaUT
Rockwool cepun Conlit SL 150, npoeefeHHblie Bo BHUUIMO (otyeT Ne 10277
oT 28.07.2010 r.), ¢ Nogpo6HbIM ONMCaHNEM KOHCTPYKLIMIA, UX reomMeTpuye-
CKUX pa3mepoB, YCITOBUIA NPOBEAEHNS UCTIbITAHUA, NOBEAEHNS KOHCTPYKLUUIA
BO BPEMS MCMbITAHWI, a TakxXe TemnepaTypHble KpuBble Nporpesa B pas-
JINYHBIX TOYKaxX KOHCTPYKUMA NP BO3OEUCTBUM TeMrepaTypHOro pexuma
«CTaHOapTHOro noxapa».

McnbitaHms nposoguUinCb B COOTBETCTBUM CO clieayroLnmMmm HopMaTuB-
HbIMW OOKYMEHTaAMU:

* [OCT 30247.0-94 «KoHCTpykuun cTpouTesibHble. MeTodbl MCMbITaHWA
Ha orHecTorkocTb. O6Lmne TpeboBaHUSA»;

* [OCT P 53295-2009 «Cpefctea orHe3awutbl Ansa cTanbHbIX KOHCTPYK-
unn. O6wme TpeboBaHus. MeToq onpenenieHns orHesalmTHom addek-
TUBHOCTU»

B kadecTBe OMbITHbIX 06pPa3LOB, Ha KOTOpble ycTaHaBnMBanacb OrHe-
3almTa, 6bISIM UCNOMb30BaHbl CTaslbHblE KOJIOHHbLI ABYTaBPOBOrO CEYeHus
(mByTaBp Ne 2061 NOCT 26020-83 ¢ npmBegeHHOW TonLmMHON meTanna 3,4
MM), B KOnn4yecTse 6 LWTYK (Mo 2 o6pasLa Ha Kaxayto TOSMLLMHY O6NNLIOBKM).

TexHONorma MoHTaxa MianT TENIOU30MALUNOHHBIX N3 MUHEpanbHON (Ka-
MeHHon) BaTbl Conlit SL 150 6bina aHanorMyHa ans Bcex onbITHbIX 06pas-
LIOB, 1 OCYLLIECTBNANACh B COOTBETCTBUM C TPEOOBAHNAMMN TEXHONOMMYECKO-
ro pernamerta 11-07 «Pabo4yast MHCTPYKUMS KOMMO3ULMN OrHE3aLLMTHON
015 CTasnbHbIX KOHCTPYKUMIA M3 MUHepanoBaTHbix nnamnt Rockwool cepun
Conlit SL 150 n knes Conlit Glue».

OnbITHblIE 06pa3LUbl CTasbHbIX KOMTOHH OYULLIANNCH OT MbIfM U 3arpsi3He-
HU, 06E3XNPUBANMCH, MOCNE YEro HaHOCWUIICA COM aHTUKOPPO3MOHHOIO
rpyHTY Mapkm [®-021 TonwmHon 0,05 mm.

Ons KpenneHns navT TenIoM30MALNOHHbIX U3 MUHEPasbHOM (KAMEHHON)
Batbl Conlit SL 150 pa3nu4Hon TONLWMHBLI, 06pa3yoLLMX Ha OMbITHbIX 06-
pasuax OfHOCIONHYIO O6MIMLOBKY KOPOBYaTOro CevyeHus, Mexay nonkamm

9
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OBTYBPOBbIX KOMIOHH YCTaHaBNMBannCb BCTaBKWU, Bblpe3aeMble U3 MUHepa-
nosatHbIx naut Conlit SL 150 TonwmHom 40 mM. BcTaBku Bbipe3anuch LLK-
puHon He MeHee 100 MM ¥ ycTaHaBNMBanuMCb B pacrnop Mexmnay nonkamm
KOJTOHH, C BbICTYMOM Haf, HAMW Ha 2-3 MM, C Larom He 6ornee 600 mm. Ona
dmkcaLmm BCTaBok ncnonbadosancs knew Conlit Glue, MMHUManbHasa ToAwm-
Ha HaHOCMMOIO Cf0si KOTOPOro, COCTaBssANa 2 MM.

Mocne cxBaTbliBaHWUSA Knes Mexay YyCTaHOBIEHHbIMW BCTaBKaMun U MeTarsl-
JIOM OMbITHBIX 06pa3L0B, MPOBOAUIICA MOHTaX OCHOBHOIO Crosi MUHepano-
BaTHbIX NamT Conlit SL 150, B cnegytoLen nocnenosaTefibHOCTU.

Ha yctaHoBneHHble BCTaBkm HaHocuscs cron knes Conlit Glue TonwuHom
He MeHee 2 MM, U HaknagbiBanmcb TenON30NSAUMOHHbIE MIUTbLI U3 MUHE-
panbHon (kameHHou) BaTbl Conlit SL 150, npegsapuTenbHO packpoeHHble
no pasmepy BbICOThbI AByTaBpa. [locne 4yero, Ha TOPLbl YCTAHOBMIEHHbLIX MU-
HepanoBaTtHbIX MANT, HAHOCUIICH CIIOW KNnes TOMLUMHOMN He MeHee 2 MM, U
Takxe HaknagbiBanuce namtel Conlit SL 150 packpoeHHble Mo pa3mepy 06-
JILIOBKMW.

Onsa dmkcaumm nAmt ncnosb30Banuch reo3gu, KOTopble BbIHUMANUCh MO-
cle cxBaTblBaHUA Kres.

Cxema MOHTaXxa KOMMO3MLMN OrHE3ALLMTHON U3 MANT TENION30MALMNOH-
HbIX U3 MUHeparbHoM (KaMeHHon) BaTbl Conlit SL 150 u knes Conlit Glue Ha
OrMbITHbIX 06pasLax CcTanbHbIX KOMIOHH, NpeacTaBneHa Ha puc. 1.

10
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PucyHok. 1. Cxema MOHTaxa OfiHOCSIOMHOM 06MILIOBKN U3 MUHEPAIbHOM (KaMeHHO) BaTbl
Conlit SL 150 TonwimHom 25, 40, 80 Mm B komno3anumm ¢ kneem Conlit Glue Ha onbITHbIX
obpasuax CTasnbHbIX KOMTOHH.

1 1
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. 'i" T = Conlit SL 150 TonwmHoii 25, 40, 80Mm

| |
i i
1 1

o 1 1

o 1 1

< 1 1
1 1
1 1
1 1
1 1

— MuHepanoBaTHble nanTbl Conlit SL 150 TonwuHom 25, 40, 80mMm

— knei Conlit Glue
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ﬂJ‘Iﬂ NOCTPOEeHnA HOoMOorpamm ObININ  UCMOMb30BaHbI TemMnepaTtypHble
KpuBblie nporpesa KOJIOHH, O6J‘IVIL|,OBaHHbIX MUHepanoBaTHbIMX NUTaMn
Rockwool cepun Conlit SL 150, co cnegyowmmm napameTpamu:

Tabnuua 2
Ne n/n MpuBeneHHas TonuwmHa Bpems gocTmxeHus

TONWMHA MeTanna, OrHesaLLuThl, KPUTUHECKOM
MM MM TeMnepaTypbl
500 °C, MyH

1 3,4 25 77

2 3,4 40 93

3 34 80 154

McnbiTaHns KOMOHH MPOBOAUIIUCE MPU YETbIPEXCTOPOHHEM TEM0BOM
BO3[4ENCTBMM MO CTaHOapTHOMY TemnepaTypHoMy pexumy cornacHo FOCT
30247.0. MNopsipok npoBedeHus UCnbITaHUA 1 UCnbiTaTeNlbHOe o6opynoBa-
HWe NpefcTaBfieHo B BbilLeyKa3aHHOM OT4YeTe.

PesynstaTbl UCNbITaHWn CTalbHbLIX KOHCTPYKLUMA C OrHE3aLLUTON N3 MUHE-
panosatHbix T Rockwool cepum Conlit SL 150 6binn npoaHanMavpoBaHsbl
1 0606LLeHbl. TeMnepaTypHble KpMBble NPOrpesa UCMbITaHHbIX KOHCTPYKLUIA
C pasnnyHbLIMM NPUBELEHHbIMU TOMLLMHAMUN U TONLLMHAMN OOSINMLIOBKM Npes-
cTaBrieHbl Ha puc. 2-4.

3.2 MpuBegeHHas ToNLWMHA MeTansa KOHCTPYKLMIA

Ons npeacTaBneHns CrOXHOW reoMeTpuM OBYXMEPHOW KOHCTPYKUMKU B
O[HOM U3MepeHUn Heo6X0AMMO 1CTMONb30BaTh eAMHbIV NapamMeTp AJis BCex
BWAOB CEeYEeHWI — NPUBEAEHHYIO TOMLLMHY MeTasnna, Bbluncrsiemyto oopmy-
ne:

o
Yo (5)
roe:

F — nnoLuanb nornepevyHoro cevyeHns MeTaninyeckon KOHCTPYKUMKU, MM?;
71— o6orpesaemMas 4acTb NepumeTpa KOHCTPYKLNM, MM.

12
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PucyHok 2. TemnepartypHble KpuBble MPOrpesa OnbITHbIX 06pa3L0B CTalbHbIX KOSIOHH
(aByTaBp Ne 20) ¢ KOMNO3MLMEN OrHE3aLLUMTHON BbINOHEHHOW U3 MANT TENI0N30MALMOH-
HbIX N3 MUHepasnbHoW (KkaMmeHHow) BaTbl Conlit SL 150 TonwwmHor 25 mm m knesi Conlit Glue.
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Bpemsa, MUH.

—— I, ;—cTaHpapTHaa TemnepaTypHan Kpueas;
BEPXHAA U HVXKHAA [IONYCTUMbIE FPaHULbI OTKIIOHEHNA OT t,
——— cpepHsAn TemnepaTtypa Ha cTanbHOoW KonoHHe, obpaset, Nel
——— cpefHaa TeMnepaTypa Ha cTanbHOW KonoHHe, obpazel, Ne2
—— cpefHAs TeMnepaTtypa cpefibl B OrHeBoV KaMepe neqn, onbiT Nel (o6paseu Net)
——— cpepHAa TemnepaTypa cpefbl B OrHEBOW Kamepe neuyn, onelT Ne2 (obpasey Ne2)
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PucyHok 3. TemnepartypHble KpuBble Mporpesa OnbITHbIX 06pa3L0oB CTalbHbIX KOSIOHH
(nByTaBp Ne 20) ¢ kKOMNO3MLMEN OrHE3ALLMTHOW BbINOMHEHHOW U3 NUT TEMNNOU3ONALMOH-
HbIX N3 MUHepasnbHoW (kameHHow) BaTbl Conlit SL 150 TonwwmHor 40 mm m knest Conlit Glue.
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800 /\W
700
&} 1
o
s 1
o 600
g 1
- +
© 1
% 1
E 500
E 2
[ T
400 ,
300
200
100 -
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Bpemsa, MUH.
—— 1, ; — cTaHAapTHaA TeMnepaTypHas KpUBas;
- BEPXHSAS U HWXKHAS AONYCTUMBIE IPAHWLbI OTKIIOHEHUs OT t,
cpefHAA TemnepaTypa Ha cTanbHOW KOoNnoHHe, obpasel| Ne3
cpefHAn TemnepaTypa Ha cTansbHOW KonoHHe, obpasel No4
CpefHAa TemnepaTypa cpefkl B OrHeBoi kamepe nedu, oneIT Ne3 (obpaszeu, Ne3)
cpefHsaa TemnepaTypa cpefibl B OrHesol kamepe nequ, onbIT Ned (o6pasely, No4)
14
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PucyHok 4. TemnepatypHble KpuBble Mporpesa OnbITHbIX 06pa3LOB CTalbHbIX KOSIOHH
(nByTaBp Ne 20) ¢ kKOMNO3MLMEN OrHE3aLLMTHOW BbIMOMHEHHOW U3 NUT TEMNNOU30NALMOH-
HbIX N3 MUHeparnbHou (kameHHow) BaTbl Conlit SL 150 TonwwmHor 80 mm m knesi Conlit Glue.
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Bpemsi, MUH.
t, ; —cTaHgapTHaA TemnepaTtypHasa Kpusas,
BEPXHAR N HVXKHAR AONYCTUMBIE MPaHWLBI OTKNOHEHNSA OT 1, |
~———— cpepHas Temnepartypa Ha cTanbHOW KonoHHe, obpasely Ne5
———— cpefgHAs TeMmnepaTtypa Ha CTanbHOW KonoHHe, o6pasel) Ne6
——— CcpefHsAs TeMneparypa cpefbl B OrHeBoW kamepe nedu, oneIT Ne5 (obpazely Ne5)

———— cpegHAs TemMnepaTtypa cpefbl B OrHeBOW Kamepe ne4du, onbIT Ne6 (o6paszew Na6)
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3.3 nOCTpOEHMe HOMOrpamm € ucnoJjib3oBaHMem pac4eTHoro metoga

B paHHOM paboTe 6bll UCMONb30BaH pacyeTHbIM MeTon onpeaeneHus
nporpesa CTasibHbIX KOHCTPYKLUMIA C OrHE3aLLMTON, 06LLME MONOXEHUSA KOTO-
poro NpeacTaBfieHbl B NPUITOXEHWUMN.

B pesynbrate CpaBHUTENBHONO aHanu3a AaHHbIX MO UCMbITaHUAM Obln
nosny4eHbl Tennouanyeckme xapakTepucTuku matepuana o6MLOBKUN U3
MuHepanoBaTHbix MMT Rockwool cepum Conlit SL 150: nnoTHOCTb, BNax-
HOCTb, CTEeMNeHb YepPHOTbI, KOAMULMNEHT TENITONPOBOAHOCTM U KOG ULM-
€HT TENSI0eMKOCTU, — MPU HOPMasibHbIX YCNOBUSAX, & TakXe Npy BO3AENCTBUN
TeMnepaTypHoro pexuma.

Ins atoro Ha OBM 6bI510 NOCTPOEHO HECKONbKO MOAENEeNr MUCMbITaHHbIX
paHee KOHCTPYKUMA M NpoBefdeH psg TEnnoTEeXHUYECKUX pacyeToB C UC-
nonb3oBaHMEM MOJO6PAaHHbIX CBOMCTB Matepuana MUHepanoBaTHbIX NinT
Rockwool cepun Conlit SL 150. CpaBHuTENbHbIE pacHeTbl MPOBOAUINUCE 00
OOCTUXKEHNS CPELQHEro pacxoXAeHUss Mexay pesyfisTaTaMn pacyeTos U Uc-
nbiTaHW He 6onee 20 %.

Tennodusnyeckme xapakTepUCTUKN OBIMLIOBKMU, NOMYYEHHbIE B Pe3yrb-
TaTe aHanus3a gaHHbIX No UCMbITaHMAM, fanee 6bInn NCNosb30BaHbl A No-
CTPOEHUs 3aBUCUMOCTEN (HOMOrpamMm) OrHECTOMKOCTU CTallbHbIX KOHCTPYK-
UM ¢ orHesawmTon n3 MuHepanoBatHbix Nnnt Rockwool cepumn Conlit SL
150 npu pas3nuyHbIX TOMLLMHAX 06INLOBKM.

Ons pacyeToB 6bIN NOCTPOEHbI MOAENWN CTallbHbIX KOHCTPYKLUNIA C OrHe-
3awmTon n3 MuHepanoeatHbix NMT Rockwool cepumn Conlit SL 150 ¢ pas-
HbIMW 3HAYEHUSMN TONLUMH OBSINLOBKU U NPUBELEHHON TOMLLUMHBI MeTanna.

Hanee 6bnn NnpoBefeHbl TENSIOTEXHNYECKNE pacHeTbl AaHHbIX KOHCTPYK-
LM Npy BO3OENCTBUM TEMMEPATYPHOIO peXUMA «CTaHOapTHOro noxapa» u
C MCNOMb30BaHNEM NOMY4YEeHHbIX CBOMCTB MaTepuana.

3a npefnen OrHeCTOMKOCTN KOHCTPYKLUWM MPUHMMANOCh BPEMS Harpesa-
HWUS, NO UCTEYEHUM KOTOPOro CPEeQHAA TeMMepaTypa CTarbHOM KOHCTPYKLUK
JocTturana Kputnyeckon eenmunHbel. Kputnyeckaa temneparypa t, MPVHN-
Manacb ans 3HadeHuii: 450, 500 (no FOCT P 53295), 550 n 600 °C.

B pesynbrate pacyeToB 6b11 MONyYEH psf 3HAYEHUI NpeaenoB OrHeCTon-
KOCTM KOHCTPYKLUMIA NMpU pasnmyHbiX KpUTUHECKUX Temnepatypax tkp. Bce
3TV faHHble 6bInn CBedeHbl B Tabnuubl NPeaenoB OrHECTOMKOCTU KOHCTPYK-
L1 ans 4-x 3Ha4eHUA KPUTUYECKUX TemMnepatyp, No KOTOPbIM 6bIfiv MOCTPO-
€Hbl HOMOrpaMMbl OFHECTOMKOCTW CTaslbHbIX KOHCTPYKLMI C OrHe3aLmMTon
13 MnHepanoBaTHbIx NuT Rockwool cepun Conlit SL 150, cm. puc. 5-8.
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PucyHok 5. OrHecToMKOCTb CTasbHbIX KOHCTPYKLMI C OrHE3aLLMTON U3 MUHEPaNoBaTHbIX
nnmT Rockwool cepun Conlit SL 150 npu t, =450 °C.
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PucyHok 6. OrHecToKOCTb CTasbHbIX KOHCTPYKLMI C OrHE3aLLMTON U3 MUHEPaNoBaTHbIX
nnmT Rockwool cepun Conlit SL 150 npu t, =500 °C.
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PucyHok 7. OrHecToKOCTb CTasbHbIX KOHCTPYKLMI C OrHE3aLLMTON U3 MUHEPanoBaTHbIX
nnmT Rockwool cepum Conlit SL 150 npu t, =550 °C.
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PucyHok 8. OrHecToMKOCTb CTasbHbIX KOHCTPYKLMI C OrHE3aLLMTON U3 MUHEPaNoBaTHbIX
nnmT Rockwool cepum Conlit SL 150 npu t, =600 °C.
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3.4 cnonb3oBaHne HOMOrpamm

Homorpammbl OrHECTOMKOCTU CTalbHbIX KOHCTPYKLMIA C OrHE3aLUnTON U3
MuHepanoBaTHbIx NuT Rockwool cepuun Conlit SL 150 npegHasHa4veHbl gns
onpeneneHns NpeaenoB OrHECTOMKOCTU CTaslbHbIX KOHCTPYKUMIA NpU Kpu-
TUYECKUX TemrepaTypax cranu: th = 450, 500, 550 n 600 °C, cm. puc. 5-8

COOTBETCTBEHHO.
Homorpammbl MOCTPOEHbI B KoopauHatax: «[puBegeHHas TonLmHa Me-
Tanna, Mm» — «Bpems, MUH.», rae «Bpems» — Bpemsa JOCTMXEHUA npenena

OFHECTOMKOCTU KOHCTPYKUMKW. Kaxpgas To4ka HOMOrpaMMbl COOTBETCTBYET
npegesny OrHeCTOMKOCTU CTallbHOW KOHCTPYKUMM C OnpenenieHHOW npuee-
OEHHOM TOMLLMHOM MeTanna 1 TONLWWHOM MUHepanoBaTtHbIX nant Rockwool
cepum Conlit SL 150. To4kn HOMOrpamMmbl, COOTBETCTBYIOLLME KOHCTPYKLIM-
sIM C OOHOW M TOW Xe TONLUMHON MUHepanoBaTHbIX NWUT, COeAMHEHbI NTIUHK-
SIMM OOHOro LBeTa U 0603Ha4YeHbl B fiereHae B BUOe 3HAYeHWUA TOJLLMHbI
06nMLoBKK (MM). [ANs noncka NpoMeXyTOYHbIX 3HaYEHUI NPUBEAEHHOW TOM-
LMHBbI MeTanna v ToNWuHbI 065IMLOBKM CeayeT UCMosib30BaTh UHTEPNONS-
LMo rpadoMkoB HOMOrpamMMbl.

[na onpepeneHus npefena OrHeCTOMKOCTUM KOHCTPYKUMU HEOBXOAMMO
npeaBapuTenbHO NMPOU3BECTM CTaTUYECKUIA pacyeT no n. 2 Ans onpegene-
HUSI KPUTUHECKOW TemnepaTypbl CTanM UCCNeayeEMON KOHCTPYKUMM U MpK-
HATb 6NnXainLlee 3Ha4YeHne ., 13 NPVBEJIEHHOTO BhbilLie psifia, nmM60o NPUHATb
HOpMaTVBHOE 3HaueHve t, . Hanee cnepyeT onpenennTb NPUBEAEHHYIO TON-
LLMHY MeTasnia KOHCTPyKuun no copmyne (5).

Onpepenve KpUTUYECKYO TemnepaTypy M Bbl6paB COOTBETCTBYHOLLYIO
el HoMorpamMmy, Ha noJsie HoMorpaMmmbl HAXOAUTCA rpadmK, COOTBETCTBYHO-
LM 3afjaHHOWM TONLWMHE MUHepanoBaTHbIX NnuT Rockwool cepun Conlit SL
150, cM. nereHpy. BbibpaHHbI rpaduk ABASeTCs PyHKUMEN 3aBUCMMOCTH
BpEeMEHM npegena OrHeCTOMKOCTM KOHCTPYKLUUM OT NPUBEOEHHON TOSLLMHbI
MeTanna v Ucnonb3yeTcs A5 onpeaesieHns npegena orHeCTOMKOCTU CTaslb-
HOW KOHCTPYKLUMWM C OrHe3almnTor MuHepanosaTHbiMK nnutamm Rockwool
cepum Conlit SL 150.

AHanornyHbIM 06pa3oM [aHHble HOMOrpammbl MOMYT WCMONb30BaTbLCA
ONs pelleHns obpaTHbIX 3afay: NoMcka MMHUManbHOM TOMLLMHbI MUHeparno-
BaTHbIX NMT Rockwool cepum Conlit SL 150, ans o6ecnevyeHnst 3agaHHOro
npegena orHecTOMKOCTU, M MOMCKa MUHUMAaIbHOW NPUBEOEHHON TOMLLMHbI
MeTanna KOHCTPYKUMM Ona obecneveHns 3afaHHOro npegena orHeCcTomKo-
cTn.
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4. Mpumep pacueTa npegena orHeCTOMKOCTU CTaNlbHOM
KOJIOHHbI C KOMMO3ULUen orHe3awmMTHON, BbINOSIHEHHOMU
13 MuHepanosaTHbIX NAMT Rockwool cepuum Conlit SL 150

McxoaHble aaHHble:

JaHa cTtanbHas KonoHHa, BbinosiHeHHas 13 AasyTaBpa Ne 20 no NOCT
8239-89, anuHon 3,0 M, C LWAPHUPHBIM ONUPaHMEM MO KOHLAM, Harpy>XeH-
HOW LieHTpasibHO NpUnoXxXeHHon Harpy3ko NH = 40 T. KonoHHa nmeeT orHe-
3aWwmTy 13 MmHepanoaTHbIX NMT Rockwool cepum Conlit SL 150 Tonwm-
Ho 30 mM. OnpepenuTb Npeaen orHeCTOMKOCTU KOOHHbI MPW YCNOBUK 4-X
CTOPOHHEro oborpesa.

Pacyer:

1. CornacHo n. 2.2. Bbl4UCNeM KPUTUHECKYIO TeMnepaTypy:

Mo cpopmynam (1) v (2) BblYMCNsiEM KOIMPULNEHTBI v, U v, MPU CrIEayto-
LWnX napameTpax:

N, = 40000 «r;

F = 26,8 cm? — B35ITO 13 CnpaBOYHMKa KOHCTPYKTOPA,;

R, = 2800 kr/cm? — ansi ctanu Ct5 no MOCT 380-71;

E,=2100000 kr/cwm?

I, =300 cm — ans crny4as LWapHUPHOIo onMpaHns 06enx KOHLOB;
J_=1840 cm* — B3ATO 13 CpaBOYHNKA KOHCTPYKTOPA.

y,=0,53

y,=0,09

Ana nony4YeHHbIX KOAPPULMEHTOB v, 1 y, No Tabnuue 1 HaxoauM 3Have-
HWA TemnepaTyp U HaMMEHbLLYIO MPUHMMaeM 3a KPUTUYECKYIO Temnepary-
py:

t, =519 °C.

2. Mo copmyne (5) BbluMCASAEM MPUBEOEHHYIO TOSLUMHY MeTanna KoH-
CTpyKUuK. NeomeTpuyeckme pasmepsbl 1 NoLwanb Ce4eHms KOSIOHHbI 6epyT-
ca n3 FOCT 8239-89 gns gsytaspa Ne 20.

[1=789,6 MM — na cny4as 4-X CTOPOHHEro 060rpeBa KOfOHHbI;

F =2680 mm2.

6np = 3,4 Mm.

3. Onpenenve KpUTUHECKYO TemrepaTypy KOHCTPYKUMK i ) = 519 °C
BbIOMpPaeM HOMOrpamMbl C GnnKanlwmMmu 3HadeHusmn t = 500 °C u
t =550 °C. Onsa 3agaHHON TONLWMHbI MUHepanoBaTHbIX Nnt Rockwool ce-

K

pum Conlit SL 150 5, = 30 MM (CM. nereHay) 1 Ans HanaeHHoV NpMBeeHHON
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TONWWHLI MeTanna §_ = 3,4 MM HaxoavMm [1Ba 3Ha4eHVs npefena orHecToun-
KOCTU KOHCTPpyKUmMmn npn t, =500 °C nt,_ =550 °C:

T,=75 MWH, 1, = 81 MUH.

VHTepnonupys faHHbI OTPE30K Mosly4aeM 3Ha4eHne npegena orHecTon-
kocTu npn t, =519 °C:

T =77 MUH.

MpunoxeHue: O6LWME MNONOXEHUS TenNJIOTEeXHUYECKOro pacuerta
CTaNbHbIX KOHCTPYKLMIA C OrHe3aLUTOoWN.

HavanbHuK oTgena
KaHOnOaT TEXHNYECKMX HayK

/'/ T A. A. Kocaues

3amecTuTesNb HavasbHMKa [ 1.1
oTgena KaHouaaT TeXHUYECKUX Hayk // é-7 A. B. lNexoTnkoB

maBHbLIN cneumanucT W B. B. MaBnos
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MpunoxeHune A

O6wme nMOJNIOXKEHUS TEnNIOTEXHUYECKOro pacyvetra CTalbHbIX
KOHCTPYKLMIA C OrHe3aLmTomn

1. PacyeT npou3BoguTCs Npu YCNoBUM U3MEHEHWUS TEMMepaTypbl Harpe-
BaloLLen cpefbl BO BPEMEHU MO KPMBOW «CTaHgapTHoro noxapa» (FOCT
30247.0-94), ypaBHEHNE KOTOPOWN UMEET BUA;

t,. =3451g(0,1337 +1)+1¢, ©)

roe:
t, . — Temneparypa HarpesatoLlen cpefbl, K;

T — BPEMS B CEKYHAaXx;

t, — HavYanbHas Temneparypa HarpesatoLen cpeqsi, K.

2. KoachbdpunumeHT nepenaum Tenna — a, B1/(M2K), oT HarpesatoLen cpe-
Abl C TemMnepaTypon t, K NOBEPXHOCTM KOHCTPYKLIMM C TemnepaTtypo t, Bbl-
yucnsaeTcs no dpopmyne:

(¢, /100)" = (z, /100)’

I — 1o @)
roe Snp — npuBegeHHaa cterneHb YepHOTbl CUCTEMBI:

«HarpesaroLLas cpefa — NOBEPXHOCTb KOHCTPYKLMU»:
1

T (1s)+ (sg) 1 )

roe s — cTeneHb YepHOTbI OrHEBOW KaMepbl neyn. s = 0,85;
S, — CTeneHb YepHOTbI 060rpeBaeMor MOBEPXHOCTU KOHCTPYKLMM.

3. PacyeTt Temnepatypbl METaANIMYECKOrO CTEPXXHSA KOHCTPYKLMIA NPOn3-
BOAMTCH C nomoLLblo OBM.

Mporpamma [nsi pacyeTa COCTaBMAETCS MO anropuTMy, KOTOpbIA Npeg-
cTaBnsgeT cobon pag popmyn, NOMYyYEHHbIX Ha OCHOBE PELUEHUs KpaeBoK
3aja4v TenonpoBOLHOCTN METOLOM 3fieMeHTapHbIX 6anaHcoB (KOHEYHO-
Pa3HOCTHbIA METOL PEeLUeHUst ypaBHEHUs TennonpoBogHocTu Pypbe npu
BHELUHEWN M BHYTPEHHEN HENIMHENHOCTM U HanNM4mMm oTpuuaTesibHbIX UCTOY-
HWKOB Tenna: ncnapeHne Bogbl B 06JIMLOBKE W HAarpeB MeTana CTEpXKHS).
Mo aTum dhopmynam Temnepartypa CTEPXXHS BbIYMCAETCS nocnefoBaTterib-
HO Yepes pacyeTHbIe NHTepBasibl BPpEMEHU — At 40 3a4aHHOI0 KpUTUYECKOrO
3Ha4YeHus.

a=29+577s,,
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4. HavanbHble ycrnosust Ans pacyeta NpUHUMatoTCs Creayowmmun:

HavanbHaa TemnepaTypa BO BCEX TOYKax Mo CEYEHUIO KOHCTPYKUMK 00
no)kapa v Temreparypa oKpyxaroLLier cpefbl BHe 30HbI noxapa oavHakosa
npaBHat =293 K.

5. Benu4ymHa pacyeTHOro uHTepeana BpeMeHun

At (lWar nporpamMmsbl) BbiGMpPaeTCa Takom, YTOObI OHa Lenoe 4Ynucro pas
yKNnagblBanacb B MHTEpBase MalUMHHOW 3anmcy pesynstaTtoB pacyeTa. [MNpu
3TOM Bbl6paHHas BENUYMHA At HE [OSKHA MPEBbILWATh 3HAYEHMSA, KOTOPOe
BbluncnsieTca no oopmyne (11).

6. HezalymLleHHble MeTannyeckmne KOHCTPYKLMM

ANroputTMOM A1 MaLLMHHOIO pacyeTa He3alUMLLEHHbIX MeTanIM4yecKnx
KOHCTPYKUMI fBNsieTcs hopmyna, UMetoLLas Bua:

forne = AT alt,. —1,)+1
cm’AT }/Cménp (Ccm + DCthm) o ’ ! (9)
roe tcT,At — TemnepaTtypa CTepXHS Yepes pacHEeTHbI MHTEpBan BpeMeHu-

At, K;
t. — TemnepaTypa CTepXHsi B AaHHbI MOMEHT BpeMeH! — 1, K;

o]

t _—TemnepaTypa HarpeBaloLLei cpebl B JaHHbIA MOMEHT BpeMeHN-T, K;

B,

o — KO3hPUUMEHT Nepefaym Tenna oT HarpeBaroLLen cpefbl K NOBepX-
HOCTW KOHCTpYKUuK, BT/(M?-rpap);

C,_, — HavanbHbI KO3 PULMEHT TeNnoemMKocTn metanna, [x/(kr-rpag);

C

D__ — KOS(hPULMEHT M3MEHEHUA TEMNNIOEMKOCTU MeTarnsna rnpu Harpese,

CcT

Ix/(kr-rpap?);
Y., — YOENbHbIV BEC MeTanna, Kr/me,

6np — Np1BeAeHHas TonmMHa MeTanna, Mm:
F
S, =—
11 (10)
roe F — nnowanb NonepeyHoro ce4eHns CTepXHs, M2
1 — ob6orpeBaembli NEPUMETP CEHEHUSA CTEPXKHS, M.
7. MakcumanbHbIA pacHeTHbIN MHTepBas BPEMEHU — Atmax BblHUCIAETCA
no dpopmyre:

_;/cmé' (C +D_t )

np cm”cm
a (11)
rae o vt — MakcmanbHO BOSMOXHbIE 3Ha4eHWs B pacyeTe.

At .
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8. KOHCTpyKLMM C OrHe3allmTHbIMN 061U OoBKaMn

[na nnocKMX KOHCTPYKUMA C OQHOMEPHbLIM MOTOKOM Tensa no TomnmHe
anropuTM MaLUMHHOrO pacyeta COCTaBMSIETCA HA OCHOBAHWW CXEMbl, U30-
6paxeHHoi Ha puc. 9. OrHesalmTHas 06MLOBKa TOSLLIMHON 5, pa3brBaeT-
Cs Ha N-0e 4YMCNO CIIoEB AX.

PucyHok 9. Cxema K pacyeTy Ha 9BM nporpesa cTanbHON NAacTUHbI C OrHE3aLLMTHON
06/IML0BKOM.

01,...,n-1,n,n+1,...,i-1,i

—)
v
=
tB tO tn m xR
=
o
(v]
—) (SD
=
C
[}
st
xR
©
I
n
— 3
(0]
=3
X
T — S
Ax
%
60 6cm

9. Temnepartypa Ha cTanbHoOM niactTuHe —t_,At, 4epes pacHeTHbIN UHTEp-
Basl BpeMeHu — At, BbIMUCTIAETCA Mo oopmynam:

- Temneparypa Ha o6orpeBaemMor NOBEPXHOCTU OBSINLIOBKM:

Az|(t, ~1,)+ 03B — 22 )+ alt, - Ax]
0,A7 — t‘i’
%Ax (C+ Dfo) (12)
- TemMnepartypa BO BHYTPEHHUX CIOAX O6IMLIOBKM:
~ Az’[A(tn_l —2t, +t,,)+ 03B, — 262 +12,, )] v
= —ly

i 7,A%*(C + D) ’ (13)

- TeMneparypa Ha cTasibHOIN nnacTuHe:
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Az, —1,,)+05B(> - 12, )
tcm,Ar = y N +tcm _t(ﬁ

cm cm”cm

roe A — HayanbHbI KO3MUUMEHT TENIONPOBOAHOCTM 06/MLOBKMK, BT/
(M rpag);

B — Koa(hpmLMEHT M3MEHEHNS TennonpoBOAHOCTU OBINMLOBKM NPU Ha-
rpeee, B1/(m rpag?);

C — Ha4vanbHbIN KO3 ULMEHT TENIOEMKOCTU 06MMLOBKK, [DK/(KI rpag);
D — KO3 (PULMEHT N3MEHEHUSA TEMNOEMKOCTU OOJIMLIOBKM MPU Harpese,
Ix/(kr rpan?);

r
/ P

7oAx

b

(15)
- MKTMBHaA Temnepartypa.

rae p, — HavanbHas BecoBas BNaXHOCTb 06SIMLOBKM, %;

r — CKpbITaa TennoTa napoobpasosaHns Bodbl, r = 2260-103 Ix/kr.
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PucyHok 9. TonwwmHa matepurana Conlit SL 150 B 3aBMcuMMOCTM OT npefena
OFHECTOWMKOCTM U NPUBEAEHHOM TONLMHBLI MaTepuana.

30
12 11,9
40
11 11,0
25 50
10 25 10,0
60
9,3 9,3
9 25 30 70
86 86
. 25 40 | g9
s 8 7.9
g 7,7 76
@ 50
& 25 80 90
g 7| 25 |25 | 25 20 28 69
g 40 60
§ 64 64 1 006 3
%’ 6 6,0
% 50 70
a 30 55 55
= 54
5 40 60 80
49 48 48
90
45 50 7041 W
4 303,8 = 100
60 80 3.6
40 23
32 . 32
3
50 | 70 | 90
25 24 25 28
30 | go | 80 | 100
2
15 30 45 60 90 120 150 180 240

Mpenen orHecTonKoCTU, MUH.
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Ansa 3ameTok
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8 800 200 22 77

npocdeccuoHanbHble KOHCYnbTauumu
(6ecnnaTHbI 3BOHOK Ha Tepputopun PD)

CneuvanucTbl No TEXHUYECKON U30NSALMUK:

Mocksa

+7 903 724 79 65

llya.trofimov @rockwool.ru

+7 963 996 64 80
alexander.fomichev @ rockwool.ru
+7 903 236 72 06
alexander.stradomskiy @ rockwool.ru

CaHkT-MeTepbypr
+7 921 995 62 00
alexander.zozulya @ rockwool.ru

EkaTepuH6ypr
+7 902 879 93 06
alexey.kalmykov @rockwool.ru

HoBocunbupck
+7 913912 97 20
roman.kartashev @ rockwool.ru

PernoHanbHble npeactaBuTenbcTBa komnaHunm Rockwool B Poccum u ctpaHax CHI™:

CeBepo-3anafHbiil permoH
+7 92122809 76
andrey.karelsky @rockwool.ru

HwxHuin Hosropog
+7 831 415 41 36
alexey.domrachev @rockwool.ru

KasaHb
+7 843297 3178
dmitry.tereschenko @rockwool.ru

Camapa
+7 846 272 81 17
lenar.khalitov @rockwool.ru

BopoHex
+7 909 212 88 39
evgeny.cherenkov @rockwool.ru

PocToB-Ha-[oHy 1 3nucTa
+7 918 554 36 75
alexander.khlystunov @rockwool.ru

KpacHopap
+7 918 435 35 36
pavel.komarov @rockwool.ru

CTaBpononbCKuii Kpan

1 pecny6nmku CesepHoro
KaBkasa

+7 918 305 00 65
sergey.marchenko @ rockwool.ru

Bonrorpag n ActpaxaHb
+7 918 554 36 75
alexander.khlystunov @rockwool.ru

Coun
+7 918 157 57 77
timofey.paramonov @ rockwool.ru

Yopa
+7 347 299 20 02
yuri.khakimov @rockwool.ru

Mepmb
+7 342 243 24 04
kirill.zelenov @ rockwool.ru

TiomeHb
+7 3452 98 35 85
konstantin.pakshin @ rockwool.ru

ToBap cepTudmumpoBaH

MockoBckasi ob6nacTb
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CepTudmkar noxapHor 6e30nacHoOCTu:
Heroptounii BHUMO, r. Banawwuxa,

BUREAU VERITAS

Certification

lockomcaHanuaHaasop Poccum —
MrueHnyeckoe 3aknoyeHe

CepTudrKaT COOTBETCTBYS, BblAaH
thenepanbHbIM LIEHTPOM cepTudmKaLmm
B cTpouTernbcTee [occTposi Poccun

TexHU4eckoe CBUAETENLCTBO, BblfAHO
thefiepanbHbIM LIEHTPOM cepTudmKaLmm
B cTpouTernscTee [occTposi Poccum

KpacHospck
+7 913 030 00 69
sergey.lavygin @ rockwool.ru

BnagmBocTok
+7 914707 70 72
stanislav.pryakha @rockwool.ru

KasaxctaH

Anmva-Ata
+7 777 814 21 77
andrey.pak @rockwool.ru

AcTtaHa
+7 705 292 33 57
kuandyk.nurpeisov @ rockwool.ru

VYKpauHa
Kunes

+38 044 586 49 79
irina.kukushkina @ rockwool.com

Pecny6nuka Benapycb

MuHck
+375 296 06 06 79
andrei.muravlev @ rockwool.by

HaHHasn npoayKkums
N3roTaBnunBaeTcs Ha
npeanpuaTAN ¢ CUCTEMOIA
MeHe[)KMeHTa Ka4yecTsa,
cepTndMLMPOBaHHON

B COOTBETCTBUM C
Tpe6oBaHuamm 1ISO 9001
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Rockwool CHI™:
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