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NMPOTUBOMOXAPHDIE LLUTOPbI (OB30OP)

PaccMOTpeH HOBbIV TUM CTPOUTENbHbIX KOHCTPYKLIMIA — NMPOTMBOMOXAaPHbIE LITOPbI, KOTOpbIe NpefHa-
3HaYeHbl AN15 3aLWLMTbl OT TEMNOBOMO U3MyHeHNs NoXapa, PacnpoCTPaHeHWs AbIMa 1 APYrX ONacHbIX
hakTopoB. MoKa3zaHo, HTO Takme KOHCTPYKLMI MOTYT ObITb MCMOMb30BaHbl B Ka4ecTBe onTManbHOro
peleHus Ans CHUXEHUS NOXapHOW 0NacHOCT MHOTUX TUMOB 3aaHWI. MpeacTaBneHbl X CBOWUCTBA,

KOHCTPYKUMWN U 0COBEHHOCTK NPUMEeHEHNSA.

KntoyeBble cioBa: NpoTVMBOMNOXAPHbIE KOHCTPYKLMM; MPOTUBONOXAPHbIE 3aHaBeChI, LUTOPbI 1 3Kpa-
Hbl; TEMIOBOE M3/y4eHMe NoXapa; pacnpocTpaHeHe AbiMa; noxapHas 0e3onacHocTb; obnactb npu-

MeHeHNA, npenmyllecrsa.

BBepneHune

B ®enepansrom 3akone ot 22.07.2008 . Ne 123 “Tex-
HUYECKHUI perfiaMeHT o TpeOOBaHHUAX MOKapHOH Oe3-
OIIACHOCTH’ yCTAHOBJIEHBI CIELYIOLINE BU]Ibl [IPOTUBO-
MOYKAPHBIX Tperpa;
e IPOTHUBOINOXKAPHBIE CTEHBI;
e IPOTHUBONOKAPHBIE IIEPETOPOIIKH;
e MPOTHUBONIOKAPHBIC TIEPEKPBITHUS;
e IPOTUBOIOKAPHBIE PA3PhIBbI;
®  NPOMUBONONCAPHBIE 3AHABECHL, WINOPLL U IKPAHBL,
e MPOTHUBONOKAPHBIC BOJSTHBIE 3aBECHI,
e IPOTHUBOTIOKAPHBIC MUHEPATH30BaHHBIC TIOJIOCHL
B macrosimeli pabote MBI pacCMOTPUM KOHCTPYK-
LU0, JOCTOMHCTBA U OCOOEHHOCTH NMPUMEHEHUS MPO-
TUBONIO)KAPHBIX MITOP — OJHOTO U3 MHHOBAIIMOHHBIX
BUJIOB CTPOUTEINILHBIX KOHCTPYKLHMN, IPUMEHSIEMBIX TIPH
MIPOEKTUPOBAHUU U CTPOUTEIHCTBE COBPEMEHHBIX 3/1a-
Hull. B coBpeMeHHOI1 Hay4YHOI1, HOpMAaTUBHOW M HOpMa-
THUBHO-TEXHHYECKOH TUTEpAType MO TEPMUHOM “NPOTH-
BOIOXapPHBIE IITOPbI” MOHUMAIOTCSI KOHCTPYKIINH, TIpe-
ISTCTBYIOIIHNE PACIPOCTPAHECHHUIO TTOXKApa MO 3AAHUI0
1 €TO OTACHBIX (haKTOPOB, B TOM UHCJIC OTHE3ATUTHBIC
IITOPBI, IHIMO3AIIUTHBIC IITOPBI, OTHEILIMO3AITUTHEIC
IITOPBI U T. 1T. [10/1 STUMH TEpPMUHAMHU ITPH BCEM UX Pa3-
HOOOpa3uu MBI OyJIeM TOHUMATh I TOPBI, KOTOPBIE TIpe-
IATCTBYIOT pacpOCTPaHEHUIO [Tokapa. B ciyuae Bo3-
HUKHOBEHUS [10Kapa ¢ HOMOILIBIO, HAITPUMEp, OTHEIbIMO-
3alUTHBIX LITOP MOXHO JIOKAJIM30BaTh o4ar BO3ropa-
HUS, OPEJOTBPATUTh PACHIPOCTPAHEHUE OTHs, IbIMa U
TEIUIOBOT'O U3JIyY€HHs U TEM CaAMbIM JIaTh BO3MO)KHOCTh
YCHELIHO IPOBECTH 3BAKYAIUIO JIIO/IEH U CHUZUTH BO3-
MOYHBIN y1epoO.

© Koponvuenxo A. A., 'emano J]. IT., 2015

BrImosHssT QyHKITNIO TIPOTHBOTIOXKAPHOI TIperpaIbl,
IITOPHI TOJIEKO TP HEOOXOAMMOCTH (2 UMEHHO TPH BO3-
HUKHOBCHHH [T0KAPa) OTCEKAIOT OTJCIbHBIC 00BEMBI
ITyTH 3BaKyallMy OT OOIIEro npocTpaHcTea 3aanus. Ha-
MIPUMED, TPOTUBOIOKAPHBIE LITOPBI CO CTENEHbIO 3aIIH-
Tl EI 60 (nm EI 120, EI 180) He MO3BOMSIOT MOXKapy
PacIpOCTPAHSITHCS B COCETHIE MOMEIICHHUS.

[TpoTHBOTIOKAPHBIE IITOPHI SBISIFOTCS CPABHUTEIb-
HO HOBBIM BHJIOM 3aIIUTHI OT Mokapa. OHU MOTYT MpH-
MEHSTBCS HE TOJIBKO MPH MPOSKTHPOBAHUH 1 CTPOUTEITH-
CTBE HOBBIX COOPYKEHHH, HO U TIPH PEKOHCTPYKITHH YK
IKCIUTYyaTHPYEMBIX 3MaHui. TakuMu cpencTBaMu mpo-
THUBOIOXAPHOH 3aILUThI MOT'YT 000PYI0BaTHCS IPOU3-
BOJICTBEHHBIE U CKJIAJICKHE TOMEIICHUS, BOK3aJIbl, TeaT-
PBI, My3€H, TOPTOBBIE LIEHTPBI, KPBIThIE TAPKOBKH aBTO-
TPaHCIOPTa U aBTO3aIPABOYHBIEC CTAHIUH, [T0J[3EMHBIC
COOPY)KEHUSI, TOCTUHUIIBI U O(DUCHBIC 37IaHHS.

[TpoTrBOMIO’KapHBIE MITOPHI MOTYT YCTAHABIMBATHCS
Ha BOPOTHEIC U TN TOBBIC TIPOEMEI, Ha OKHA F B IPOEMBI
BBICOTOH 110 8§ M ¥ upuHOH 110 40 M, 9TO TOCTUTACTCS
3a CUeT MPUMEHEHHS BAJIOB C ABYMS DJICKTPOIBHT ATEIIS-
Mu. OcobeHHO 3P PEeKTUBHO TPUMEHEHIE IPOTUBOIIO-
JKapHBIX IITOP AJIs pa3/ieieHus OOIbIINX IPOCTPAHCTB
U 00BeMOB JIF00011 KOH(UTYpaAITUK Ha TPOTUBOIIOXKAP-
HBIE OTCEKH. DTO HE MPHUBOAMUT K OOJBIIMM MOTEPSIM
C TOYKH 3pCHHSI JM3aiiHa TOMEIICHUN 1 HE COKPAIaeT
WX TIOJNIE3HBIH 00beM. B03MOXHO Takke MpUMEHEHHE
NITOP Ha (pacaiax COCETHUX CTPOCHHUN TIPH UX OJIM3KOM
pacIIoNoKEeHUH JAPYT K APYTY. B MomoOHBIX cirydasx
MIEPEKPHITHE CBETOBBIX IMTPOEMOB ITPOTHBOTIOKAPHBIMU
IITOPaMU MOYKET IPETISITCTBOBATH EpeOpOCKe moxkapa
Ha COCEJHEE 3/1aHueE.
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JlpIMO3anuTHEIC IPOTHBOIIOKAPHBIE IITOPHI M3 TCK-
CTHJIFHBIX MaTEpHAJIOB SIBISIOTCS HWHHOBAIIHOHHBIM
petieHreM B cdepe obecrieueHus: MPOTUBOTIOKAPHOM
3anuThl 30aHuid. OHM BEITTOTHSIOTCS B Pa3HBIX MOIH-
¢ukanmsx. X mpenMymecTBOM sIBISIETCS TO, UTO JIIS
UX YCTaHOBKHU HE TPeOyeTcsl MepecMOTp apXHTEKTyp-
HOT'O IIPOEKTA 3/IaHusl, OHU HE YMEHBIIAIOT MOJIE3HYIO
IUTOIIA/Ib U MOTYT IPUMEHSTHCS B CAMBIX Pa3JIMIHBIX
nomerneHusx. VX MO)KHO HCIOIB30BaTh B IOMax Ipe-
CTapelbIX, TOPTOBBIX LICHTPAX, OTEJISIX, JETCKHUX YUPEK-
JICHUSIX,, a9POIIOPTaX, My3esiX, Ha 00beKTax IHIIEBOH 1
aBTOMO6I/IJII:HOI‘/‘I MPOMBIIIIJIECHHOCTH, B IMTOA3EMHBIX Ir'a-
paxax U )XUJIbIX 3JaHUAX.

HOBaTOpCKI/IC TEXHOJIOTHUM U BHOBB CO3/1aBAC€MBbIC
KOHCTPYKIIMH TTO3BOJISIOT TIOJTy4aTh Bce Oosee adex-
THUBHBIC CPEJICTBA MOKapHOI1 Oe3omacHocTH. [IpoTnBo-
MOKapHBIE IITOPBI CTAHOBSATCS TTOIYIISIPHEI B CTPOUTEITh-
cTBe Oyarofapst UX OCHOBHBIM KadeCTBAM: IPAKTHYHO-
CTH, 3CTCTHYHOMY BHJTYy U BBICOKOW 3PPEKTHBHOCTH.

Hacrosimast paboTa mocBsimeHa KOHCTPYKIIUSM OT'-
HE3aIIUTHBIX TPETpaj], HaXOIIIMUMCS KaK B KCILTya-
TaIlH, TaK U B CTAJUU pa3pabOTKH.

1. KOHCTpYKUMA NPOTUBOMOXXapPHbIX LLUTOP

KOHCprKTI/IBHOC HCIIOJIHCHUEC MPOTUBONIOKAPHBIX
LITOp IIOKa3aHo Ha puc. 1.

Pynonnble IpoTHBONOKApHBIE IITOPHI IIPEACTaBILA-
10T cO00# KOpoO, BHYTPH KOTOPOTO HAXOUTCSI HAMOTaH-
HOE Ha BaJI HOJIOTHO MTOPEL. BHYTpH Bana pazmemniaet-
cs1 (Ipu HEOOXOIMMOCTH ) TIEKTPONPUBOJI. B KOMIUIEKT
ABTOMATHYECKHUX IMPOTUBOIIOKAPHBIX IIITOP BXOAUT Ta-
HEIlb YIIPaBJICHHUS TIPUBOAOM. YIIPABICHUE aBTOMATH-
KO BOBMOYKHO KaK ¢ KHOITOYHOH TTaHEIIH, TaK U OT IIEHT-
paTn30BaHHON CHCTEMBI ITOYKAPHOH CUTHATH3AINH.

Puc. 1. [IprmMep KOHCTPYKTUBHOT'O HCTIOTHEHHS TIPOTUBOIIOKAP-
HBIX IITOP C YIPABIEHUEM JIEKTPOHHON aBTOMaTUYECKON CHUC-
TeMOM: / — 1onoTHo; 2 — OokoBas muHa; 3 — Baj; 4 — Ha-
MIpaBIISTIONIAst MOJNOTHA; 5 — MOHTA@XHBIH 3JIEMEHT (IUIacTHHA
WM yTOJIOK); 6 — BHYTPHBAJBHBIA JBHUTATENb; 7/ — OOKOBas
KPBIIIKA; § — KOXKYX; 9 — 3aHASA KpPBILIKa

OCHOBHBIM BIIEMEHTOM MTPOTHBOIIOKAPHOH MITOPHI
SIBIISIETCS TIOJIOTHO, U3TOTABIMBAEMOE M3 TOHKOTO METaJl-
J1a, KPEMHE3EMHON WM CTEKJIIHHON TKaHu. KpemHe-
3eMHasl TKaHb ITPOXOJUT MPEBAPUTEILHYIO TEPMOOOpa-
OOTKY C IIEITBI0 MAKCHMAJIBHOTO YMEHBIIICHHS €€ TePMO-
yCaJIKU B Cily4ae BOZHUKHOBEHUs 1okapa. OHa uMeer
TepmocTorkocTs 10 1100 °C.

[TonoTHO IITOPBI, HAMOTAHHOE HA BaJl, OCTACTCS He-
3aMETHBIM JI0 BO3HUKHOBEHHS YpEe3BBIYAHON cuTya-
IUU. JTa 0COOCHHOCTh 3a4acTylO SBJSIETCS Ba)KHBIM
MPaKTUYECKUM U ICTETHUYECKUM MPEUMYILECTBOM I10
CPaBHCHHIO C MPOTHBOIIOKAPHBIMU (OTKATHBIMH FLTH
pacTaIHeIMI ) BOPOTAMH.

JL1st HaTsKEHUS! TOJI0THA TIPOTUBOMIOXKAPHOM IIITO-
PBI ¥ ITIOTHOTO MTPUJIETAHHUS €€ K ITOJTY TIOCTIe Oy CKaHUs
B HMKHEH 4acTW MOJOTHA MperLyCcMOTpeHa IpoQuiib-
Has [J1aHKa, KOTopas MPH MOIHATOM IOJIOKEHUH LITO-
PpBI 3aIupaeT BEpXHUI KOpoO.

B 3aBucumocTu 0T pa3MepoB MOJIOTHA LITOPHI U,
COOTBETCTBEHHO, €€ MacChl JIOJKCH BBHIOUPAThCS THI
3NIEKTPOIPUBO/IA, UCTIOIB3YEMOTO JUIs OITyCKaHHUS ILITOP
B Cllyyae BOSHUKHOBEHUS moxapa. [IporuBonoxxapHast
mrTopa OOJBITNX Pa3MEPOB MOXKET OBITH 000pyIOBaHA
IBYMsI DIICKTporipuBonamMu. Heo0xonnmMocTs ycTaHOB-
KM BTOPOTO IPHUBOJIA PACCUUTBIBAETCS OTHENIBHO IS
KaXKJIOTO CITy4asi IPUMEHCHHS IPOTHBOIMOXKAPHBIX IITOP
(mampumep, mwTops! AnuHHEEe 10 M IpH BBICOTE TpoeMa
Oonee 4 M).

B KOHCTpPYKLMU TPOTUBONOKAPHOM IITOPHI TPUMe-
HSIOTCS METAJUTHYECKUE DIICMEHTHI: KOPOO U3 OI[MHKO-
BAaHHOI'O CTAJIbHOI'0 JINCTA C YCTAaHOBJIEHHBIM B HEM Ba-
JIOM C JIEKTPOJBUraTeIEM U ITOJIOTHOM LUTOPBI, HYKHSS
TUTaHKa, OOKOBBIC HAIPABIISIOMINE  KOHTPOJIEHOE 000-
PYJIOBaHHE.

Hanpagnstomiye muHbl — KOHCTPYKLUHU U3 CIICLH-
AIBHBIX THYTHIX CTAJbHBIX MPOQUICH, IpeTHA3HAYCH-
HBIX JUTs 00€CIIeUCHHS PAaBHOMEPHOTO OITy CKaHUSI TIOJIOT-
Ha LITOPBI ¥ €I'0 yAEp>KaHUs B 3TOM I10JIOKEHUH, a TaK-
JKe JUTsI TepMETH3AIIH ITPOeMa.

L[BeToBOE OpopMIEHHE OOIUIIOBKH U METAJLIHAYC-
CKHX KOPITYCHBIX 3JIEMEHTOB KOHCTPYKIIUH IITOP MOJKET
OBITh BBIOPAHO MPOEKTUPOBIIMKOM B COOTBETCTBUU C
TpeOOBaHISIMU IU3aifHA TOMEIIICHHIS.

B ycnoBusix nokapa B 37aHUSX IPOTUBOIIOKApHAst
Iperpaja MoBepracTcsi OMHOCTOPOHHEMY OTHEBOMY BO3-
nercteuto. CornnacHo neictByromum B Poccun Hopma-
THUBHBIM JIOKYMEHTaM I10 MO>KapHOK 6€30I1aCHOCTH MPO-
EKTUPOBaHUE 3[JaHUH U COOPYKEHUN OCYIIECTBISAETCS
HCXO/IS U3 CTAHJIAPTHOI'O TEMIIEPATyPHOT'0 peXKUMa I0-
JKapa, KOTOPBIN XapaKTepU3yeTCs CAEAYOLIEeH IMITUPH-
4yeckor (hopMyIIoit:

T, =Ty +3451g(81+ 1), (1)

rne 7, — Temmneparypa miamen, °C;
T,, — HauanpHas Temneparypa, °C;
t — BpeMmsi, MHUH.
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B coBpeMEeHHbIX YCIOBHSIX 11€J1eCO00Pa3HOCTh BHE/I-
PEHHS HOBBIX TEXHHYECKHX PELICHHUI OTIPEIeIISIeTCsI IKO-
HOMHUYECKON 3)heKmusHOCmbI0 U MexHUYecKoll Heoo-
xo0umocmvio. TexHuueckas HeOOXOIMMOCTb 00yCITOBIICHA
OTCYTCTBHEM Y CYIIECTBYIOIIMX KOHCTPYKIHUH TpeOy-
€MBIX XapaKTePUCTUK. DKOHOMHUYECKas 3P (HEKTHUBHOCTD
3aKIII0YACTCS B CHIDKCHUU 3aTPaT Ha Pealiu3aliio HO-
BOT'0 TEXHUYECKOTO PEIICHHSI [TO0 CPABHEHHIO C CYIIECT-
BYIOLIMMH.

HVcxomst u3 kputepusi, MOy IUBIIETO HA3BAHUE KPH-
Tepusi IPUBEACHHBIX 3aTpar, IPUMEHEHHE LITOP Lielie-
€000pa3HO MPH BHIMOJHEHHH CIEIYIOIIETO YCIOBHUS:

E36+ Py S [(U + Uy)(1 = Pg)) + U, Ps] +

+ P S [(Ur + Us) (1 = Pg) + Uy Ps] + 95 >
>FE3,+PuS (U +U)(1-Py)+ U P,]+

T P Sy [(Ur + Ua) (1 = Py) + Uy Py) + Oy, (2)

rae 35, 3, — 3aTpaThl HA YCTPOWCTBO COOTBETCTBEHHO
0a30BOI ¥ HOBOW KOHCTPYKIIHH;
P, P, — BEepoOATHOCTb I0kapa B 1-M u 2-M oTce-

Kax IUIOILAAbI0 COOTBETCTBEHHO S| U S;

U,, U,— marepuasnbHble I0TEpU IIpU IOKAPE B 1-M

1 2-M OTCEKax;

Ps, P, — HaJle:KHOCTb COOTBETCTBEHHO 0a30BOH U

HOBOH KOHCTPYKIIHII;

Og, 3, — 3aTPaThl HA HKCILUTYATALUIO IUTOP COOTBET-

CTBEHHO 0a30BOI M HOBOW KOHCTPYKIIUH;

E—xoaddurment 3 ek THBHOCTH KaITUTaIOBIO-

JKEHUH.

W3 BeIpaxkenus (2) BUIAHO, YTO MOBBIIICHHE YKOHO-
MHUYECKOH 3()(hEeKTHBHOCTH KOHCTPYKIMIA MPOTHBOIIO-
YKapHOU MTOPHI B 3HAUNTEIILHOM CTENICHH 00ecIieurnBa-
€TCsI yMEHBIIICHUEM CIICTYIONTIX ITOKa3aTeIeH:

e MaTepHaibHBIX MOTEPb IPU MOXKAPE;
e CTOMMOCTH KOHCTPYKIINH;
e 3aTpar Ha YCTPOMCTBO M IKCILTYaTAIHIO KOHCTPYK-

IHH.

2. MpevimyLLecTBa NPOTUBOMOXAPHbIX LLITOP

Jo cux mop akTUBHO IpUMEHsommecs B Poccun
BOJISIHBIE 3aBECHI OKA3bIBAIOT 3HAYUTEIbHOE Pa3pyla-
Iol1ee BO3JEHCTBUE Ha KOHCTPYKIUHU, OTIEIIKY U COAEp-
KUMOE 3[aHUSI, YTO NMPUBOJIUT K yIIEpOy, COMOCTaBU-
MOMY C yIiepOOM, BBI3BAHHBIM BO3/ICHCTBUEM IOBBI-
IICHHBIX TEMIIEPATyp HpuU moxkape. OTo 00yCIOBICHO
OOJIBILIMM PACXOIOM BOJIbI, COCTABIISIOIINM 10 1 J1/C Ha
1 M mUpHHBI IPOEMa, U JHIIb He3HAYUTEIbHAS YaCTh
(= 10 %) sToii BOmBI HcTiapsieTcsi. B cBsi3u ¢ 3THM ObLITO
HaWJICHO aJIbTEPHATUBHOE BOJISTHBIM 3aBECaM TEXHUYC-
CKO€ PEIICHHE — MPOTHBOIIOKAPHBIC IITOPEL.

[lepBbie KOHCTPYKIMHX IIPOTHBOIIOKAPHBIX IITOP TIO-
apunuch B EBporie B 70-X rojax mpouuioro Beka 1 npo-
JIOJDKAIOT COBEPILICHCTBOBAThCS CErofHs. beccropHbMu
JTUIepaMH B UX pa3pabOTKe U MPOU3BOICTBE ABISIOTCS
koMranuu “Stobich Brandschutz GmbH” (I'epmanusi)

u “Coopers Fire” Ltd (BexukoOpuTanus), 9bsi IPOIyK-

LHsI IPUCYTCTBYET U HA POCCUICKOM pbIHKE. JlaHHOMI

npoOIeMoll 3aHUMAFOTCSl TAKXKE YUICHBIC U HHKCHEPHI

Opannuu, CHIA, SInonnn u Kuras. Ha cerogasmmamii

JIEHb TaM pa3pad0TaHbl Pa3InYHbIC KOHCTPYKIIUH LITOP,

MOJTYYHBIINE IMPOKOE MPUMEHEHHE HE TOJTHKO Ha BHYT-

PEHHEM pBIHKE 3TUX CTPaH, HO U 33 UX IIpEJIeIaMU.

B Poccuu npotuBomnoxkapHbie ITOPHI ABJISIOTCS HO-
BBIM TEXHUYECKHUM peleHreM. Takue KOHCTPYKLUH Ha-
yanu pazpabaTsiBaThes Wb B Hadaie 2000-x rooB u
HOCHJIN 00BEKTHO-OPHEHTHPOBAHHKIN XapakTep. 1o aToit
MPUYHMHE KOJIMIECTBO OPTaHM3ALMI, 3aHUMAFOIINXCS pa3-
paboTKOM M ITPOM3BOACTBOM IPOTHBOMOKAPHBIX IITOP,
JI0 CUX ITOp HEBEJIMKO, @ TEXHUYECKUH YPOBEHb CO3/1aH-
HBIX UMHU KOHCTPYKLUI HE IM03BOJIAET UM KOHKYPUPO-
BaTh C 3apyOEKHBIMU aHAJIOTAMHU.

[IpoTuBOMOXKapHBIE MITOPHI IO CPABHEHUIO C JIPY-
TUMH OTHE3AIUTHBIMU KOHCTPYKITUSIMH HMEIOT CJICITY -
IOLLME IPEUMYLIECTBA:

e TEXHUYECKHE BO3MOXXHOCTH, KOTOPBIE HEJIb3s1 peasiu-
30BaTh C MOMOUIbIO OOBIYHBIX OIHE3AIIUTHBIX BO-
pot (6orbIIKE pa3Mepbl, HAPaBISeHUE MEPEKPBITUS
poeMa M 3aMblKaHue 10 YPOBHIO 110J1a);

e COOTBETCTBHE apXUTEKTYPHBIM TPEOOBAHUSM, BHEIII-
HUH BUJ, HE Opocaromiascs B I1a3a OTHE3AIINTa;

e Majas IIoajab, Tpedyemas moa MoHTax (250 Mm
cBepxy ¥ 100 MM o Ookam);

e HM3KHE TpeOOBaHMS K KaYeCTBY CTEH (M3-3a HE3HA-
YUTEJBHBIX CUJI e(hOpMaIK, BOSHUKAIOIIMX B TIpe-
rpaje NpH NoXape, CTCHbI He TO/IBEPraroTcs 007b-
10 Harpy3Ke);

e DKOHOMMYECKas BBII0Jla OT UX IIPUMEHEHHUS B CPaB-
HEHUU C PYJOHHBIMH OTHE3ALUTHBIMU BOPOTaMU;

e  pa3IMYHBIC BO3MOXKHBIC BAPHAHTHI MOHTaKa (Ha CTe-
HY, K [IOTOJIKY, Ha (acan);

e HeOomblIIas Macca v MPOCTOTa OOCITYKUBAHHUS (Mac-
ca | m npumepHo 30 Kr; UCIONB30BAHUE CEIMEHT-
HBIX KOHCTPYKIHUH JUIs ynoOCTBa BCTPAUBAHNUA).
W3BecteH criocod popMHUpPOBaHHs IPOTHBOTIOKAP-

HBIX IIperpaj O0JIbIION IIMPUHBI TyTEM YCTAHOBKU He-

CKOJIbKUX KOHCTPYKLMUA MPOTHUBOIIOKAPHBIX HITOP CO

B3aUMHBIM [IEPEKPHITHEM T0JIOTEH, MPEAOTBPALIAIOIINM

IIPOHUKHOBEHHUE OMACHBIX (PAKTOPOB MOXKApPa 3a Mpee-

JIbI IPOTHBOIIOKAPHOU Mperpaibl.

B ropusoHTanbHbIX ITOpaxX, yCTaHABINBAEMBIX B
npoeMax MePeKPBITHIA, IIePeBOJT pabouero MOJI0THA U3
OJTHOTO MOJIOKEHUSI B JIPYTO€ OCYILECTBIISETCS C TOMO-
HIbIO 3J1eKTpoaBUTaress. [Ipu 3Tom oTcekaromiast mmHa
(buKcupoBaHa, a pa3BepPTHIBAHUE PAOOUETO MOJIOTHA OCY-
MIECTBISETCS KK BpaIIaTeJIbHBIM, TaK M IIOCTYIATEIb-
HBIM JIBH)KEHHEM BaJla, KOTOPbI HMEET I1JIaBaroLIee M0-
3ULIMOHUPOBAHHUE.

Hanpapnenue nepekprIThsi IPOEMOB MOXKET ObIThH
KaK BEPTUKAJIbHBIM, TaK U TOPU30HTAIbHBIM. Bo3MOXK-
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Puc. 2. Bo3MoxHBIE HaNpaBJICHUS TIEPEKPBITUS
IIPOEMOB

HbIC HAIIPABIIEHUS MEPEKPHITHS POEMOB MPOTHUBOTIO- [IpoTuBOMOXKapHBIE MITOPHI UCTIONB3YIOTCS:

JKapHBIMH IITOPAMHU TIOKAa3aHbI HA PHC. 2. e U OIpakJICHUs JIOKAJIbHBIX OKOHHBIX U IBEPHBIX
Bo3MorkHbIe BapuaHTbl IPUMEHEHUST CUCTEM IIPO- [IPOEMOB, 3aKPBITHIX CTAHJAPTHBIMU OKHAMH U JIBE-

THUBOIOKAPHBIX LITOP UIUIIOCTPUPYIOTCS HA puc. 3. PSIMH 13 HEOTHECTOHKHX MaTepraoB (IUTACTHKO-
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Puc. 3. Bo3MoxHBIE BapHAHTHI MPUMEHEHHS TTPOTUBOMOKAPHBIX IIITOP
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Puc. 4. BapuaHThl pacroioKeHus! MPOTHBOIIOXKAPHBIX MITOP C
KpecTooOpa3HbIM (&), ONUTOHATBHEIM (0) U T-00pa3HEIM (8)
CTBIKOM MOJIOTEH

BbIC, JICPEBSIHHbIC, aJTIOMHHHEBbIE, KOMOMHUPOBaH-
HbIC OKHA, NCPCBAHHBIC, CTCKIIIHHBIC, METAJLIINYC-
CKH€ JIBEPH U JIBEPHU U3 MaTepHajIOB Ha OCHOBE MPO-
JIYKTOB MepepabOTKH JPEBECHHBI);

e JUJIA 3alIMTHI OT OT'HA U IIPOAYKTOB CrOPpaHUs 9BaAKY-
AIMOHHBIX BBIXOJIOB — JIECTHUYHBIX IIPOEMOB, ar-
PHYMOB, 3CKaIaToOpOB, MPUYEM BO3MOKHO COUIIE-
HEHHUE TOJOTEH C BBICOKOW T€PMETHYHOCTBIO T10]
YIJIOM U CO3/IaHNe aBTOHOMHOM 3alIUTHl BHE 3aBH-
CHMOCTH OT HAJIM4HS JKECTKUX OMOp;

e IS 30HUPOBAHUS OT/IEIBHBIX YYACTKOB IIJIOIIA/CH
0(hMCOB, MAPKUHTOB;

e JIUIS OTPAXKAEHHS OT OTHS U JIbIMa 3HAYUTEIIBHBIX 10
IUIOIIA/IM YYACTKOB KMHOTEATPOB, TOPrOBBIX LICHT-
POB, KOHIIEPTHBIX 3aJI0B;

e IS OJIOKMPOBAHUS OTACTBHBIX yUACTKOB KOHBEHEP-
HBIX JUHHUI B MacCIITAOHBIX MIPOU3BOJCTBAX;

e 17151 OIIOKMPOBAHMUS PACIIPOCTPAHEHHUS OTHSI U JIbIMA
MEXJTy 3TaKaMH (TOPU30HTAIBHOE HCITOJIHEHHE);

e I JIOKAJIM3ALlMH TI0Kapa U JIbIMa B OT/EIIBHBIX MPO-
JeTax 37aHus IPH OTPakIeHUH JacTH (acasia CHa-
pPyxu;

e JIUIS 3ALUTHI OTAEIBHO CTOSIIETO JOPOTOCTOSIIETO
WM OTTACHOTO (B CITydae BO3TOPaHNst) 000py/I0BaHHsI.
CnenunanbHbIe IPOTHBOIIOXKAPHBIE IITOPHI IIPeHA-

3HaYEeHBI /IS JIOKAJIU3AINH OTHS ¥ JIIMA C [EIIBI0 OBICT-

POt U y10OHOI 3BaKyalnH JItOfIei U3 MECT UX OOJIBILIO-

T'O CKOIUICHHUS.

PexomeH 1yeMble BapHaHThI PACOIOKEHHs OrHe3a-

HIUTHBIX HITOP B 3aBUCUMOCTHU OT MECTa BO3ZHUKHOBEC-

HU TTOYKapa B 3/IaHWUU ITOKa3aHbl HA PHUC. 4.

2.1. MNpMUNOTOAOUYHbIE NPOTUBOMNOXAapPHbIE LTOpPbI

Hanuuue npoeMoB B CTyleHYaTO PacrookKeHHbIX
KpBIIIaX CTPOSHUH, He MMEIOIINX TPeOyeMOoil OrHEeCTOM-

a

Puc. 5. BapuaHTbl pacroyioxeHus: NPOTUBOIOKAPHBIX LITOP B
MOTOJIOYHBIX TIPOeMax ¢ TOPH30HTAIBHBIM IIEPEMEIIECHHEM 10~
J0THA (@) ¥ B CTEHHBIX IIPOEMaX ¢ BEPTUKAIbHBIM IIEPEMEIICHHU-
eM nosioTHa (0)

KOCTHU U PACIOJI0KEHHBIX B 5-METPOBOM 30HE OT BEPTH-

KaJbHOM CTEHBI, TpeOyeT NPUMEHEHUS CPEJCTB OrHE-

3aIUTH] B BUJIE TPOTUBOMOXKAPHBIX IITOP (pHUC. 5).
[IpenmymecTBamMu HOAOOHON CHCTEMBI IBIISIIOTCS:

e OTHE3AIINTA CTPOUTEIBHBIX KOHCTPYKINH, HAXOAS-
IIAXCS B 30HE MTOTOJIOYHBIX ITPOEMOB;

e  OTCYTCTBHE HEOOXOIUMOCTH B HCIIOIB30BaHNH OTHE-
CTOMKOTO OCTEKJICHMUS,

e BO3MOXKHOCTb MOHTa’Ka Ha ITOTOJIKE UM CTEHE;

e  BO3MOXKHOCTb 3allIUTHI OT IIepeOPOCKH IT0Kapa yepes3
CBETOBBIE KYII0JIA, BCTPOEHHBIE CO CTOPOHBI KPBILIH,
B TeueHue 30 MUH.
ITpumMeps! HCTIONB30BaHUS TPOTUBONOXKAPHBIX LITOP

B MOTOJIOUHBIX IIPOEMax MOKa3aHbl HA PUC. 6.

2.2. dacapHble NPOTUBOMNOXAPHbIE LUTOPbI

[TpoTuBoONIOKApHOE PACCTOSHUE MEXKTY 3/aHUSMU
YKa3aHO B CTPOUTEIbHBIX HOPMAaxX U COCTABISAET 3—5 M.
OHO MOXXET OBITh YMEHBIICHO 32 CUET MPUMEHEHUS OT-

Puc. 6. HpI/IMepI:I HCIIOJIb30BaHUsl OTHE3AIIUTHLIX ITOP B MMOTOJIOYHBIX ITPOEMaxX
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Puc. 7. Ucnone3oBanne ¢acagHbIX MTOP B 3aHUSIX TOPTOBBIX
LIEHTPOB

HE3alUTHBIX IITOP B Mpoemax 3nanus. [lepekpriTue
CBETOBBIX ITPOEMOB JIOJDKHO OBITH COOTBETCTBYIOIIUM
(He MeHee 3—5 M) U IPETATCTBOBATH PACHIPOCTPAHEHUIO
HOXKapa 3a MPEebl TOPAIIEro 3AaHus. To TpeOoBaHNE
CTaHOBHTCS 0COOCHHO aKTyaTbHBIM ITPU CTPOUTEIILCTBE
ABTO3aIIPAaBOYHBIX CTAHLIUH B UepTe FOPOJIOB, YTO B CIIY-
Yyae BOSHUKHOBEHUS Ha HUX MOKapa MOKET MPUBECTH K
€ro pacrpoCTPaHEHUIO Ha COCETHUE COOPYKEHHUSI.

JocronHcTBamMu (pacaiHbIX POTUBOIIOKAPHBIX IIITOP
SIBIISICTCSI:

e XOporias BCTPAaUBaeMOCTb B (acapl;
e MJleaJbHOE TEXHUYECKOE PELICHUE IIPU pecTaBpa-

LMW ¥ PEMOHTE CTApbIX CTPOCHUI;

e OTCYTCTBHE OTPAaHUYECHUU B UCIIOIb30BAHHUHU CYIIIE-

CTBYIOILIMX OMEIICHUH;

e  BO3MOYKHOCTb IPUMEHEHHUS OTKPHIBAIOLLIUXCSI OKOH;
e JIOIYyCTUMOCTb MCIOJIb30BaHUS HEOTHECTOMKOIo

OCTEKJICHUSI.

IIpumeps! ucnonb3oBaHus (acaJIHbIX OTHECTOMKHUX
LITOP B 3[JaHUAX II0Ka3aHbI Ha puc. 7.

HarypanbHble orHeBble UCIIBITaHUS I0Ka3aJId yCiIo-
BUS TIepeOpPOCKH MoXKapa 4epe3 OKOHHBIE ITPOEMBI IO
BHEIIIHEN CTEHE ¢ ATa)ka Ha 3Tax. B 1mecTusTakHOM
JKIJIOM JIoMe OBbIT HHCIIEHMPOBAH MOXap B KOMHATE C
noKapHoi Harpyskoit 600 MJlx/m” B Buge mTabens
JIpeBECHHBI. J{J1s1 BBISIBIICHUS YCIOBUN pacipocTpaHe-
HUs [T0’Kapa yepe3 OKHO B OTHECTOMKON HApyKHOM cTe-
HE OJTHO OKHO 3TaKOM BBIIIE OBIJIO 3aIUIEHO OTHE-

CTOWKOU Mperpajion, a napauieIbHOe eMy OKHO ObLIO
OCTaBJICHO HE3alUIICHHBIM. B mporecce ucnpITanmit
OBUTO BBISBJICHO, YTO B BBIIICPACIIOIOKEHHOM OKHE,
3aKpPBITOM OTHE3AIIUTHOW IPEerpaioi, paclpocTpaHe-
HUeE NoXapa OblJI0 Ha/IeKHO NpeoTBpalleHo. B To xe
BpeMs B OKHE, HE UMEBILIEM 3aLUThI, Ha 28-if MUHYTE
HCIIBITaHUS 3aT0PEIUCh OKOHHBIE HITOPHI.

2.3. 3awmTa KoHBeMepHbIX NPOEMOB

Bo MHOTrEX npoM3BOJACTBEHHBIX OMEIIEHUAX UC-
MOJIB3YIOTCSl pa3jIMyHbIe THUIIBI KOHBEWEPOB (JIEHTOU-
HbIC, POJMKOBEIE, LIETHBIE U JP.), TPOXOASIINE Yepes3
MPOEMBI B CTEHAX W MOTOJIKaX, KOTOPbIE B CBOKO Oue-
penb MPOSKTUPYIOTCS OTHECTOMKUMHU W PA3ICIISIOT 1M0-
MEIICHHUS Ha TTOXKAPHBIC OTCEKH (ajiee — MPOXOASIINE
KOHBEWepHI).

J71st 3anUTE TOZOOHBIX IPOEMOB € TIPOXOASIITIMHU
KOHBEHEPHBIMH CHCTEMaMH MOTYT OBITh TPUMCHEHBI
CTIeMATFHBIC OTHE3AIIUTHBIC MIPETPaIbl, KOTOPBIC JOK-
HBI IMETB!

e MEXaHUYECKUH U DIEKTPUUYECKUN KOHTAKT C KOH-
BeliepoM;

e aBTOMATHYECKYIO CUCTEMY YIPaBJICHUS;

e CHCTEMY aBapHITHOTO PHEProOOCCIICUCHUS;

e COOCTBEHHBII NTPHUBOI;

e TEePMETHYHOCTH (OTCYTCTBHE 3a30POB);

e BO3MOXXHOCTh W JIOIyCTUMOCTh HEPHOANIECKOTO
0CMOTpA.

IIpu mpoexkTrpoBaHny Mperpaabl KOHBEHEPHOU JTH-
HUU HEOOXOIMMO YUUTHIBATH PSAJ YCIOBUM:

e OTHE3ALIUTHAS MPErpasa, MOCTOSTHHO HAXOAAIIAACS
B OTKPBITOM COCTOSIHHH, JOJDKHA ObITH CHaOXeHa
YAEPAKUBAIOIIUM YCTPOHCTBOM;

e  ECJH IIperpaay KOHBEHEepHOU JIMHUH MTOCIIE €€ OITy-
CKaHHS HE TPEICTABIICTCS BOZMOKHBIM IIPHBECTH
B HICXOIHOE TIOJIO’KEHHE, TO B 3TOM CITydae OHa JOIK-
Ha OBITh CHa0)KeHa MOTOPHBIM ITPUBOIOM;

e JIOJDKHO OBITH 0OECIIeueHO OeCTIPENATCTBEHHOE OITyC-
KaHHEe OTHE3aLIUTHOH Iperpajibl, Ipyu 3TOM J0JIK-
Ha OBITh UCKJIFOYEHA BO3MOKHOCTh HAXOXKICHHSI He-
MIOCPENICTBEHHO IM0J] IUOEPOM TPAHCTIOPTUPYEMBIX
TPY30B HJIU IPYTHX MPEAMETOB.

B HacTosimiee Bpemsi pazpabarbiBaeTcsi 0e33a30p-
Has KOHBeWepHast CHCTEMa, KOTOPast MOYKET MTPUMCHSITh-
Cs1 TSI IFOOBIX THITOB KOHBEHEPOB: JICHTOYHBIX, POJIH-
KOBBIX, IICMTHBIX, TYCCHUYHBIX, [ICMTHBIX, B TOM YHCIIC
JUTSL TPaHCTIOPTHPOBKH Ta3eT u Oymaru. [Tpumep Takoi
CHCTEMBI ITOKa3aH Ha puC. 8.

[[InGep n xoHBelep B MOAOOHOH cucTeMe odecrie-
YUBAIOT IJIOTHOE MEPEKPBITHE: 3a30Pbl IPU BO3ropa-
HUU 3aII0JHSAIOTCS OTHE3ALIUTHBIM BCITY YMBAIOILIUMCS
MatepuanoMm. OmyckaHue mudepa MOXKET OCYIIECTB-
JAThCs 03 MPUMEHEHHUs BHEIIHEH YHEPTHH, a €ro BO3-
Bpar B UCXO/IHOE MOJIOKEHNUE — TOCPEACTBOM MOTOPA
WM BpY4HYI0. BJIOK ympaBieHus mpeaHazHayeH s
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Puc. 8. O6uwmii Buz 6e33a30pHOI CHCTEMBI TS TOABECHBIX KOH-
BeiiepoB

yIpaBlIeHUs CUTHAJIAMU Ha CpabaTbIBaHUE, OCYIECTB-
JIEHMsI B3aUMOJIEHCTBUS ¢ KOHBEMEPOM, KOHTPOJLA I1e-
PEeKpBIBAEMOr0 IIPOCTPAHCTBA.

Koncrpykuus nperpaabl KOHBEHEpPHBIX IIPOEMOB
JOJIKHA 00ecIeynBaTh repMETU3aIUI0 IPOEMOB MaH-

Puc. 9. [Iperpans! A npoxoasmnuX POIUKOBBIX KOHBEHEPOB B
OTKPBITOM (@) ¥ 3aKPBITOM (0) COCTOSIHUI

Puc. 10. IIperpas! 1uist KOHBEHEPOB, TPAHCTIOPTUPYFOLIHX Oarax

JKETaMH U3 OTHE3ALUTHBIX MATEPUAIIOB, YTO HE YAeT-
Csl IOCTWYb MHBIMH CIIOCOOaMH, IPH HCHOIB30BaHUN
JpYTUX KOHCTPYKLMH, HampuMep ABEepeil Uiau BOPOT.
[omoGHas repmeTH3anus HeOOXOANMA JIIS IPEIOTBPa-
LICHUS PACIPOCTPAHEHUsI MOXKapa B COCEAHEE TMOMe-
LICHUE, a TAKXKe IS OTBOJA TEILIA OT METAITMYECKUX
yacTeil KoHBelepa, TeMIepaTypa KOTOPBIX MOXKET Mpe-
BBIIIATh JomycTuMyto (180 °C) Ha MPOTUBOMOIOKHOM
OT TOPEHNUS CTOPOHE.

[Ipumepsl mperpa Asst POEMOB IPOXOAAIINX KOH-
BEliepoB MOKa3aHbl HA puC. 9.

Bun nperpazs! U1 IPOXOSIIETO JIEHTOYHOTO KOH-
Beifepa, TPaHCIIOPTUPYIOIIEro Oaraxx, MpeICTaBIeH Ha
puc. 10.

3. TexHUYeckme XapaKkTepucTuku
NPOTMBOMNOXaPHbIX LUTOP

CoBpeMEHHBIC OTHE3AIUTHBIC ITOPHI YIIPABIIIOT-
Csl 3JIEKTPOHHOW aBTOMAaTM4YECKON CHCTEMOM, KOTopast
MPUCOEINHEHA K IEHTPAIHHOM MOKapHOM CUTHATN3a-
[UH, JBIMOBBIM M3BEUIATENSIM M JAPYTHM CHCTEMaM
OTIOBEIICHHUS 1 3amuThI (Tabi. 1). B To e Bpemst po-
M3BOTUTEIH NPEAIararoT pa3IHdHbIe BUIBI IPHBOIOB,
HCTIONB3YIOIINX U HE UCTIONB3YIONIHX ICKTPOIHEPTHIO
JUISL OIIYCKaHUS ILTOP B ClIydyae Moxkapa.

Cucrema npuBo/a IITOPbI, OCHOBAaHHAS HA HCIIOJIb-
30BaHHUHU CHJIBI TSHKECTH, 00OCCIICUNBACT OITYCKAHUE ILTO-
PBl BHE 3aBUCUMOCTH OT HAJIMYHUS JIEKTPOIHEPIUU B
CETH, UTO SABJISIETCS JIOTIOJIHUTEIIbHBIM [IPEUMYLIECTBOM
IIpU 3aIIUTE NEPCOHANA 3AAHUI.

4. MaTtepuanbl
ANS NPOTUBOMOXXAaPHbIX LUTOP

B Hacrosiee Bpemst U MPOTHBONOKAPHBIX LITOP
MIPUMEHSIOTCS TOHKAs! 3JIACTHYHAS CTAJIb U KPeMHE3eM-
HBI MaTepual, o0ecreunBaloUIle Mpeies OrHeCTON-
koctu IE60. OCHOBY MOJIOTHA IPOTHBOMOXKAPHBIX ILITOP
COCTaBJISIIOT KPEMHE3eMHbIE TKaHH, KOTOpBIE MOCIE
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Tabnuua 1. TexHnyeckrie xapakTepuCTUKIA BbINycKaeMblX B Ha-
cTosiLee BPeMs NMPOTUBOMNOXAPHbIX LITOP

IMapamerp 3HaueHne apamMerpa

Ilepexprisaemviii npoem

T'abGapuTHBIE pa3Mepsl, M:
LIMPHHA Ot 0,8 10 40
Ot 0,5 10 8

Bepxuuii kopob u eepmuxanvhbie Hanpagaaoujue

BBEICOTa

I'aGapuTHbIEe pa3mMepbl KOPo-

0a, MM:
LIUpUHA Ot 190 10 450
BBICOTA Ot 190 o 450
Marepuan Craunp nucToBas 2 MM
[ToxpeiTne ITopomkoBast okpacka mim

OLIMHKOBAHHAs CTallb
[IBeT MeTaIOKOHCTPYKIMU Ha BeI16OD
Ilonommno wimopui

Marepwuan, TKaHb CTEeKIIOBOJIOKHO C apMHU-

pOBaHHEM HepKaBeIOIIeH
MIPOBOJIOKOI M TEPMO-
CTOMKOW TKaHbIO

Macca 1 m, kr 30
Ipouue xapaxmepucmuxu

[Ipenen oraecroiikoctn EI160; EI120; E60; E120;

E180
CKOpOCTb IEPEKPBITHS IPOEMa 0,06-0,30
B Cllyuae BO3TOpaHus, M/C
Hanpsioxenue anekrponura- 220/50 (repeMeHHBIiT)
Hust npuBoa, B / Tok, 'y
MomnocTts mpuBoaa, Bt 400-500
Hannune xHONKYM 17151 OAHS- O06s3aTenbHO

THUS ITOPHI [P HBAKYaIH
Jroaei

IlepuogmanocTs mpoBepKn
PpaboTHI ITOPEI Ha OITyCKAaHUE

1 pa3 B 3 mec

MPOTUTKH OTHECTOWKHUM COCTAaBOM OTHOCATCS K KaTe-
ropuu Heroprounx marepuanos (HI').

[107I0THO IITOPBI COCTOUT U3 TPEX (WIIH IIATH) CIIOCB
(puc. 11). ITo kpasim pacronoKeHbI ABA CII0SI U3 KPEMHE-
3eMHOH TKaHU (puc. 12), MexTy KOTOPBIMHA HAXOJIUTCS
crekioBata. OO0IIas TONIMHA MITOPHI B 3aBHCUMOCTH
OT HEOOXOAMMOTO Mpejiesia OTHECTOMKOCTH KOHCTPYK-
1uu gocturaet 7 MMm. Takoit Mmarepuai MOXKeT JUTUTEIb-
HO BhIIepkuBaTh Temneparypy 1400 °C u kpaTkoBpe-
MeHHo — j0 1700 °C. Jlns obecnieuenus Takoi (mim
OoJIbIIIel) OTHECTOMKOCTH MPEJIaraeTcsl UCIIONIb30BATh
MaTepuabl Ha OCHOBE CTCKIITHHOTO HITH 0a3aJIbTOBOTO
BosiokHa (puc. 13). J{ist marepralia Ha OCHOBE CTEKIISTH-
HOTO BOJIOKHA I1eJiecooOpa3Ha JIOTIOHUTENbHAS OTHE-
3amuTHast 00padoTka. [ToJI0THO MITOP M3 CTEKISTHHOTO
i 0a3aJbTOBOTO BOJOKHA TPeOyeT MCIBITAHUN IS
OTIpeJIeTICHHsI €T0 OTHECTOHKOCTH.

——

\/\\
ApMUPOBAHHOE CTEKIOBOJIOKHO
///
P
TepMoakTUBHBIN CIIOH
//
]
—~L """~ 1| Puec. 11. Ilonorso LITOPBI B pazpese

Puc. 12. Kpemne-
3eMHasl TKaHb

CpaBHHTENbHAS XapaKTePHUCTUKA TKAHEH HAa OCHO-
BE MUHEPAIbHBIX BOJIOKOH MPHUBE/ICHA B Ta0M. 2.

Hambonee mepcreKTHBHBIMH BOJIOKHUCTBIMH Ma-
TepuanamMu Ui TCIUIOM30IMPYIOIIETo ¢Iosi pabodero
MIOJIOTHA SIBJISIFOTCSI PYJIOHHBIE HETKAHbIE MaTepHAaJIbI.
OHM 00BIYHO UMEIOT TONIMHY 5—16 MM U ITOTepeuHoe
apMUPOBAHUE, BBITIOJIHAEMOE 110 IPOLIMBHOM HITH UIVIO-
MPOOUBHON TeXHOJOTHH. [IponMBHASI TEXHOJIOTHS 3a-
KJIIOYAEeTCsl B MPOCTETMBAHUM MCXOJIHOTO XOJICTa He-
MIPEPHIBHON HUTHIO C MEJIKMM IIaTOM Ha BA3aJIbHO-IIPO-
muBHOM Mamue. [1o UIIONPOOHBHON TEXHOIOTHU
[OTIEPEYHOE aPMUPOBAHUE OCYILIECTBIISIETCS ITyTEM OpH-
€HTallUU BOJIOKOH HCXOIHOTO X0JICTa B IIONIEPEYHOM Ha-
IIPABJIEHUM, KOTOpas peaau3yeTcs IOCPEACTBOM MIU,
BHE/IPSIEMBIX B XOJICT C 4aCThIM 1aroM. OrucaHHbIe TeX-
HOJIOTHH TO3BOJIIIOT TOOUTHCS Ooiiee paBHOMEPHOTO
pacnpezeneHus IJI0THOCTH MaTepralla o IUIoIa u U
CYIIECTBEHHO MOBBICUTB €TI0 MIPOYHOCTH IO CPABHEHHUFO
C HECTPYKTYPHUPOBAHHOM BaTOM.

W3BecTHbI pylIOHHBIHN IPOLIMBHON MaTepHall Ha OC-
HOBe 0a3a1bTOBBIX BOJIOKOH MBOP ¢ moBepxHOCTHO#
miaoTHocThi0 100 KF/M2 (BAO “Tuzon—Orue3amuTa”,
. Hiwxknsas Typa) u pyJOHHBIH UDIONPOOUBHOM Mare-
puan Ha ocHOBe KpeMHe3eMHBIX BosiokoH (MIIIT-KB)
C MOBEPXHOCTHOM MIOTHOCTHIO 140-200 K1/ e (HITO
“Crexyomiactuk”’, T. 3e1eHorpag MocKoBCKO# 0011.).

OOBIYHO TEIUIONPOBOIHOCTh JAHHBIX MAaTEPHUAJIOB
npu Temmeparype 120 °C TeM HUKE, YeEM MEHbIIE UX
MI0THOCTh. OHAKO MPU TEMIIepaTypax cpeabl Hoxapa
3aBUCUMOCTb TEIUIONPOBOJHOCTH MAaTepUajoB OT MX
IJIOTHOCTH MEHSETCS Ha IPOTHUBONOJIOKHYI0. Kpome
TOTO, B CHITy XHMHYECKON TPUPOJIBI BOJIOKOH M CTPYK-
TypbI c(hOPMUPOBAHHBIX U3 HUX MaTepHaioB HauOoee
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TEPMOCTOMKHM MaTepuaiaM CBOMCTBEHHA ONTUYECKAsI
IIPO3PaYHOCTh. ITO JONOIHUTENBHO OBBIILIAET UX TEll-
JIONIPOBOIHOCTH B 00JaCTH BEICOKUX TEMIIEPATYP.

Taxum 00pazoM, Ha OCHOBAaHHH BBIIIEHU3I0KEHHO-
IO MOXKHO CJIeTIaTh BBIBOJL O HEBO3MOXKHOCTH CYyIIECT-
BEHHOTO yYMEHBIICHHUS MAacChl M TOJIIMHEI pabodero
IOJIOTHA, CPOPMHUPOBAHHOTO U3 BOIOKHUCTBIX MATCPH-
a7oB, MpU 3aJJaHHOM Ipe/eie OrHeCTOHKOCTH. PaBHO
KaK HeJb3s JOOUTHCS M CYIIECTBEHHOTO TTOBBIIICHUS
rpejiena OrHeCTOMKOCTH KOHCTPYKLMHU NP 33 JaHHON
TOJIIMHE PabOYero MojoTHa.

YMEHBIICHUS TONIIMHBI pab0vYero MoJIoTHA B UC-
XOIHOM COCTOSIHUM MOKHO JOCTHYb IIPUMEHEHUEM B
Ka4eCTBE TEIUIOM3OJUPYIOLIETO CJIOSl MM €ro 4acTu
TEPMOPACIIUPSIONIETOCS MOKPHITHS. XapaKTePHBIM
IIPUMEPOM TAKOTO TEXHUYECKOTO PELICHUSI SBISETCS
pabodee IOIOTHO, pa3pabOTaHHOE CICIHATUCTAMH
koMmaHuu “Stobich Brandschutz GmbH”.

Haubonee nmporpeccBHBIM MaCCUBHBIM CIIOCOOOM
00eCTIeYeHNsT OTHECTOMKOCTH SIBIISICTCS KOMITO3HUIIH-
OHHBII c1I0CO0, OCHOBaHHBIN Ha CO3JJTaHUU B OTpakJia-
IOLEH 4acTH IPOTUBOIOXKAPHOM Iperpaabl MHOIO-
CJIOWHOW CTPYKTYPBI U3 TEIUIOM3OJISLIMOHHBIX U OTHE-
3alUTHBIX MaTepUaIOB Pa3INYHOIO TUIA, COUETAaHUE
KOTOPBIX 00€CTIeYnBaeT MAKCUMAITbHY O 3 (PEKTHBHOCTh
KOHCTPYKIIUH JIJISl 33JaHHBIX YCIOBHIA paOOTHI.

[IpuMeHuUTENBHO K peraeMoil 3a1aue 3aciyK1uBaeT
HWHTEpeC KOMIIO3ULMOHHBIN CrOCO0, OCHOBAaHHBIM Ha
COYETAaHUU CIIOEB U3 TOPUCTO-BOJIOKHUCTBIX MaTepHua-
JIOB CO CIIOSIMH, COACPIKAIIMMH Pa3JIaralomyocs mpu
HarpeBaHUM KPUCTAJNINYECKYIO BOJY.

Cyxoi1 TeTUIOM30JIALIMOHHBINA MaTepral 3a C4eT HU3-
KOM TCIUIOMPOBOAHOCTH MO3BOJIACT IMOCTCIICHHO CHU-
3UTh TEMIIEPATYPY CPebl oXkKapa O HEKOTOPOM BesU-
yuHbL. [Ipu 5TOM B copepaxalieM BoAy CI0€ MOJAEPKU-
BaeTcs nmocrosiHHas Temreparypa — 100 °C.

JlaHHOE TEXHIYECKOE PEIICHNE TO3BOJISCT MPOINTD
3¢ ekt cTabuu3aly TeMIepaTyphl U, CIIeI0BATEIIb-
HO, MOBBICUTh IPEJesl OTHECTOMKOCTH JIMOO CHU3UTH
Maccy KOHCTpyKUUU. OJIHaKO MPUMEHUTENBHO K KOH-
CTPYKIIMU pabOvero MOJOTHA IPOTHBOIIOKAPHOH IITO-
Bl IOBBILIEHHE [TPE/IesIa OTHECTOMKOCTH OKaKeTCs He-
3HAYUTEIBHBIM. DTO CBS3aHO C TE€M, YTO KOJIUYECTBO

Puc. 13. Tkanb U3 cTekio-
BOJIOKHA (@) M PYJIOHHBIN
6a3anbToBBIN MaTepuai (6)

Tabnuua 2. CpaBHUTEIbHAA XapakTepUCTMKa TKaHe Ha OCHO-
BE MUHepasbHbIX BOSIOKOH

é § -QNE ég)n NE"
825 | 88%| BE | 2.
TxaHb s = HE S g2 32
E o SeE| B9 z =
g 2= S 5] E E
o = | T8 S
CrekistHHAs 550 82
bazanbroBas 1450 270
Poccus
KpemuezemHast 590-660 | 1200 330
Ksapuesas 1300 3200
Protex 1100 I'epmanus 1100 4650

BOJIbI B COOTBETCTBYIOIIEM CJIO€ OTPAHUYCHO, TTOCKOJIb-
Ky OH BCJICACTBUEC OTHOCHUTCIIBHO BLICOKOﬁ IIJIOTHOCTH
MTOIXOAIIMNX JUIS ero (POPMHUPOBAHHS MATEPHAIIOB U
HEOOXOJMMOCTH COXPAHEHUS TOJIIIUHBI U MACChI KOH-
CTPYKLIMM HA NPUEMIIEMOM YPOBHE MOXKET UMETH J10-
CTaTOYHO MaJyi0 TOJIIHUHY. YIIOMSHYThIE MaT€pPHAIbI,
KaK MPaBHJIO, PEICTABIISIOT COOOH TUINTHI U TOKPBITUS
Ha MUHEPAJHHBIX CBS3YIOIINX U XapaKTEPU3YIOTCsI, CO-
OTBETCTBEHHO, CYIIIECTBEHHOH KECTKOCTHIO M XPYIIKO-
CTb10. DTO 3aTPYyJHAET UX IPUMEHEHHUE B KOHCTPYKLUU
pabodero moJjoTHA, KOTOpast IOJKHA 00J1a/1aTh JTIOCTa-
TOYHOM TMOKOCTBIO.

B u3BeCTHBIX aKTHBHBIX CIIOCOOAx 0OeCIeUeHHS
OTHECTOWKOCTH KOHCTPYKITHI OTBOJ TETIJIA OT OTpaXK/ia-
FOIIIEH YaCTH OCYIIECTRIISICTCSI 3arPaUTEIIbHBIM U LTS~
HOYHBIM OXJIAKICHHEM, a TAKXKE MOMIOMICHHEM TeIljia
3a CYET UCTIAPEHUSI OXJIAXKTAIOIICH KUIKOCTH.

W3BecTHBIE aKTUBHBIE CIIOCOOBI 00CCIICUEHHS OTHE-
CTOWKOCTH KOHCTPYKLIMH OCHOBAHbI HA HCIIOJIb30BAHUHU
OXJIQXKTAIOTIEH KUIKOCTH, KOTOPAst MOXKET ITOAaBaThCsI
HETIOCPEJICTBEHHO Ha 000TPEBAEMYI0 IIOBEPXHOCTH 3a-
NIMIIAEMOT0 00BEKTa MIIH IPUMEHATHCS I (DOPMHUPO-
BaHHUS CAMOCTOITEILHON 3alIIUTHOM 3aBeChl. B nanHOM
clly4ae MpoLecc TerIonepenayd OT UCTOYHHMKA K 3a-
I_HI/IH.IaCMOMy 06’bCKTy B 3aBUCUMOCTH OT KOHerTHOFO
croco0a MOXeT MPOUCXOIUThH KaK B HECTAIIMOHAPHOM,
TaK U B CTAIIMOHAPHOM PEKUME.
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NOXAPHASl BE30MACHOCTb 3AAHWIA, COOPY)XEHUM, OBBEKTOB -

Tabnuua 3. TexHn4ecke xapakTepUCTKM OrHe3aLMTHOM TKa-
HU Protex 1100P

TMoka3zaTens 3HaucHUE NT0KA3ATENsS]
2
Macca 1 M~ TKaHu, T 660
Tomnmaa, MM 0,63

PaspriBHas narpyska, H/cm:

10 OCHOBE 1000

0 yTKY 900
OrHecTOHKOCTS:

BBLIEpKUBaeMas Temneparypa, °C 1100

BpEMsl, MHH 180

Macca monypeTaHoBOTO HarblIe-
HUss HA 1 M°, T 20

Kak y»e ynoMrHasaoch Bblllie, B KaueCTBE MPOTHBO-
MOYXKAPHBIX OTPAKICHUH B 3MAHHUSIX MOTYT IPUMECHSITh-
Cs1 BOJISIHBIC 3aBEChI, CO3/IaBAEMbIC CIIPUHKJICPHON HITH
JIpeHyepHoi cuctemMoit. OJJHaKo CyIIeCTBEHHBIM HE0-
CTaTKOM TaKOTO YCTPONCTBA SBISIOTCS HU3KUE MPOTH-
BOJIBIMHBIC 3aIlTUTHBIC CBOMCTBA. DTO MOOYIHIO KOM-
nanuto “Stobich Brandschutz GmbH” co3aare HOBYIO
KOHCTPYKIIMIO ITPOTUBOIIOKAPHOW IITOPBI, OIMCAHHYFO
BBIIIIE, COYCTAFOIIYIO BOJISIHYIO 3aBECY C TKAHEBBIM pa-
00YMM TIOJIOTHOM.

B EBporie HanboubIiiee pacnpocTpaHSHHE MTOTyYH-

JIM IPOTHBOTIOKAPHBIE ITOPHI, pabodee MOJIOTHO KOTO-

PBIX U3rOTaBIMBAETCS U3 OJTHOTO CIIOSI TEPMOCTOMKON U

JKapOIIPOYHOH TKAHH, YTO 00YCIIOBICHO CIICIYIONTHMU

(hakropamu:

e OTHOCHUTEJIBHO HU3KOH CTOMMOCTBIO;

e KOMITAKTHOCTBIO U MaJIOH Maccoi;

e 0COOEGHHOCTAMHU HOPMATUBHO-IIPABOBOM 0a3bl, J10-
MyCKaroliel KOMIEHCALUIO OTCYTCTBUS TETIIOU30-
JTUPYIOIIEH CIOCOOHOCTH JOMOJIHUTEIbHBIMUA Me-
POTIPUATHSIMH, HAITPUMEP BBEACHUEM OE30IIaCHOTO
paccTOosIHUS MEXTy IIPOTUBOIIOKAPHOU IIperpanon
Y IOTEHIIMAJILHOMN MOXKapHOW Harpy3Koi.
XapakTepHbIM MIPUMEPOM TEPMOCTOUKOHN U Kapo-

MPOYHON TKaHM, UCTIOIB3YEeMOW B KadyecTBe pabodero

MOJIOTHA B MPOTHUBOTIOKAPHBIX ImTopax “Fibershield”,

spisieTcst Protex 1100P. JlanHasi TkaHb BbIpa0aThiBaeT-

s U3 TEPMOCTOMKHX, IPEAIOI0KUTEIBHO KBAPLEBBIX,

CTEKJIOHUTEH U yCUIIMBAETCSI HUTSIMU U3 HEPKaBeroLLeH

crani. OHa UMeeT IUIOTHYIO CTPYKTYpY, IPENsITCTBY-

FOLLYI0 MPOHUKAHUIO JIbIMA. J{J1s1 TOBBIILIEHUS CTOMKO-

CTH TKaHU K UCTUPAHUIO U TEPMETUYHOCTH T10 OTHOILIE-

HUIO K IBIMOBBIM T'a3aM Ha Hee MOT'YT HAHOCHUTb IOJTHU-

ypeTaHoBOE MOKPHITHE. TeXHUUECKNe XapaKTepUCTUKN

TkaHu Protex 1100P npuBenens! B Tabm. 3.

(IIpoodondicenue credyem)
Mamepuan nocmynun 6 pedaxyuro 15.01.2015 e.
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A. A. AHToHeHKo, T. A. byubiHckas, A. H. YneHos.
OCHOBbI AKCMNYATALWU CUCTEM KOMMNNEKCHOI0 OBECNEYEHUA
. BE30MACHOCTW ObBEKTOB : yue6Ho-cnpaBouHoe nocobue
| / Nog o6ui. pea. a-pa TexH. Hayk A. H. UneHoBa. —
M. : 000 “U3paTennpcTBo “lMoxHayka”, 2010. — 210 c.

B y4e6H0-CcnpaBo4YHOM NOCOBUN N3N0XEHbI OCHOBbI COBPEMEHHOIO NOAX0AA K NPo6ieMe Komn—
NeKCHOro 06ecneyeHns 6e30MacHOCTI 06bEKTOB X03ACTBOBAHNSA C MOMOLLbIO TEXHUYECKUX CPEACTB 1
CUCTEM; NPUBEAEHbI CBEAEHNS O TEXHUYECKOW 3KCMyaTaluum KOMMIEKCHbIX CMCTEM 6€30MacHOCTH,
a TaKXe CNpaBOYHO-METOAMYECKAs WH(OPMALM ANS PeLleHns NPaKTUYeCKMX 3afay no aKcnaya-
Taumn. [JaHo OCHOBHOE COLepXKaHue 3KCKNo3nBHOM paspabotkn — FOCT P 53704-2009 “Cuctembl
6€30MacHOCTN KOMMIEKCHbIE U MHTErPUPOBaHHbIE”, BXOAALLEro B 0TPAC/EBOI KOMMIEKT HOPMATUBHO-
TEXHUYECKON AOKYMEHTALIMM N0 JaHHO Npobneme.

KHura npeaHasHaveHa ans NPakTU4eckux paboTHMKOB B 06M1aCTW CUCTEM 6E30MACHOCTI U MOXET
6bITb UCMOMb30BAHA KaK y4ebHOEe Nocobue Ans NoArOTOBKW U MOBbILUEHUS KBAanUuUKaLmm cneuma—-
JINCTOB COOTBETCTBYHOLLErO NPOChUNs.
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