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BBEJEHUE

M3BecTHO, YTO B HOPMANIBHBIX YCIOBHAX 3KCIUIyaTallHH CO-
BMCILUCHHBIC MOKPBITHA C OCHOBOH M3 CTaIBHOIO NpOGHIHPO-
BAaHHOro JIKCTa (Aanee — mnpoduucta) TonuuHon 0,8—1,0 mm,
JICTKUM YTEIUIHTENEM H3 NeHONnOJHCTHPONbHBIX (IIIIC) nnmt
TOJILIMHON He MeHee 50 MM u pyOepouaHOi KpoBeil Ha OUTYM-
HOH MAacTHMKE HMEIOT HEKOTOphIE€ NpPEHMYIEeCTBA B CPAaBHEHHH
C TPAAHLIHOHHO HCIIONIb3YEMBIMHU MOKPBHITHAMH 10 COOPHBIM XKe-
Ne300€TOHHBIM IJIUTaM.

IIpumenenne neHononuctuponbHbix nmaut ([ICb, TICbh-C
H HX MOAU(HKALHI) B MOKPLITHAX 00yCnaBIMBaeTCA HUX Manoii
[UIOTHOCTHIO H BOJOMNOIJIOLIICHHEM, TEXHOJOrHYHOCTBIO, BBICO-
KHMH TEIUVIOH30JIALUHOHHBIMHK H MPOYHOCTHBIMH CBOHCTBAMH.

Takue KOHCTPYKUHMH HMEIOT B HECKONBLKO Pa3 MEHbLLUIYIO
MAacCy IO CpaBHEHMIO C TPAAHLIMOHHBIMH, YTO NO3BOJIAET CHH-
3UTh pacXoj CTa/lH Ha OCHOBHBIEC HECYLUHE JIEMEHTBI ( KOJIOHHbI,
Oanku, ¢epmbl, NPOroHbl H T.11.) H YMEHBIIHTh OOLLYIO CTOM-
MOCTb CTPOHUTENBCTBA. KpoMe TOro, npuMeHeHUe 00JIErYeHHBIX
MMOKPLITHH NAE€T BO3MOXHOCTL COKPATUTH CPOKH BO3BEICHHA,
HallpUMep, NMPOMBIUUIEHHBIX 3[JaHHUH 3a CYET HCMOJb30BaHUSA
OJIOYHBIX H KOHBEHEPHBLIX METOAOB COOpPKH HEMOCPEACTBEHHO

HAa CTPOHUTEIBHOH MJIOLIIQJKE.
MaccoBo€ CTPOHTENLCTBO OOBEKTOB 3HEPreTHKH (aTOMHBIX

M TEIJIOBBIX 3JIEKTPOCTAHLHHA), METAJLUIYPruH, MAUIHHOCTPOE-
HUS, OOLIECTBEHHBIX 3JaHHH H COOPY>XCHHH, B MOKPLITHAX KO-
TOPbIX HCIOJIb30Ba/IHCh ITEHOIOIHCTHPOJILHBIE IUIHTHI, Haya-
nochk (axktnyecku ¢ BBeacHHeM B neiicrBue CHHII II-A.5-70
«IIpoTHBONOXAapHBIE HOPMBI TPOCKTHPOBAHHSA 3aHHH H COODY-

KEHHN.
Yixe Ha CTaJlHH COrIacOBaHHA ITHX HOPM MEXJY Nnpeacra-

BUTENIMH [OCcCTpos H CHeqHANHCTaMH I[OXApHOH OXpaHHI
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(I'YIIO v BHHUHIIO) BO3HHKIHN CyluecTBEHHbIE Pa3HOIJIACHA
M0 BONPOCY NIPHMEHEHHS B CTPOMUTEILCTBE YTEIUIMTENIEH H3 IO-
NAMEPHBIX MatepuanoB, H B YyacTHOCTH [ICBh-C. CneunanucTel
MOXAPHOH OXpaHbl HACTAMBAJIM HA HCKJIIOYEHHH H3 IIPHIIOXKE-
HUA | npoekTta ykazanHoro CHulla nenonnacra I1Cbh-C, knac-
CHQHLUHPOBAHHOIO KaK TPYAHOTOPIOYHH MaTepHall, H MNpeiJa-
rajii CYHTaTh KOHCTPYKIHH C 3THM YTEILUIMTENIEM M TOHKHMH
META/UIHYECKHMH OOLIMBKAaMH cropaeMbeIMH. OQHAKO mpenio-
xeHus ['YIIO u BHUHIIO npu cocraBneHun okoHYaTeIbHOH
peaakuuu CHuII 1I-A.5-70 yuyreHs! He ObUIH.

[lo 3THM HOpMaM NEeHONONMHCTHPONbHBIH yTennuTesb [1Ch-C
Obl1 K1acCHPHUUHPOBAH KakK TPYAHOTOpIOYHIA MaTepHall, a KOH-
CTPYKLUHH C €ro NpHMEHEHHEM, H B YaCTHOCTH COBMELICHHBIE
MOKPHITHA MO CTAIBHOMY NPOGHIHPOBAHHOMY HACTHIYy (Hainee
— NPOQHACTHIY), OTHECEHB! K TPYAHOCIOpaeMbIM ¢ MpeAEIOM
orHecToikocTH 0,25 4, yTO0 PaKTHYECKH pa3pEUIHIO0 MacCOBOE
CTPOMTENLCTBO NMPOH3BOACTBEHHBIX U APYIrHX 3JaHHH C TAaKUMH
KOHCTPYKLHSIMH HE€3aBHCHMO OT HX pa3MepoOB, BbICOTHI, CTEINE-
HH OIHECTOMKOCTH H KaTerOpMH pa3MellaéMbIX B HHX INpPOU3-
BOACTB.

3a CYET LWIHPOKOI0 HCTOJb30BAHHS CropaeMbIX MOJIHMEPHBIX
YTEILUIHTENIEH B OrpaXIACHHAX ObUI CHHXXEH psal TpeOOBaHHM MO
NPOTHBONOXAPHOH 3alMTE 31aHUNA H COOpYXEHHH. ENHHCTBEH-
HbIM apryMeHTOM I'0CcCTpoOs, KaKk OCHOBHOrO pa3paboTyHKa 3THX
NPOTHBONOXAPHLIX HOPM, MO Bompocy Oonee LWIHPOKOro Hc-
NOJb30BAHHA NOJHMEPHLIX YTCIUIHTENCH B KOHCTPYKLHNAX $B-
JIANACh JIHIB CTOMMOCTb CTPOHTENILCTBA, @ YC/IOBHA O€30MacHo-
CTH JloAcH, NMPOH3IBOACTBA M MaTEpPHA/IbHbIX HEHHOCTEH BO
BHHMAaHHE HE NPHMHHMANCS.



1. IOXAPOOIIACHBIE CBOHCTBA

NMEHOIIOJMCTHUPOJIBHBIX ILIMT U KOHCTPYKHHMHA
C UX IPUMEHEHHUEM

1.1. Ilpoussoacrteo maur IICh (6e3 nobaBku anTHNMpeEHA)
H [ICb-C (Tak Ha3siBaeMBIX «CaMO03aTyXarOUIMX»), HMEIOLIHX
B CBOEM COCTaB€ aHTHITHpPEH TeTpabpomnapakcunosn (4-5 % ot
MAacChl CaMOro IIOJMUCTHPOJIa), OCBOEHO B Hayayie 60-x romos.
B cootBercreun ¢ I'OCT 15588 nnuThl npeaHa3zHayeHb! AJA
TEIUIOBOH M3OJSALUHH CTPOMTENBHBIX KOHCTPYKUHH U IMPOMBIIII-
JIEHHOTO0 00OpYAOBaHHUA MpPH TEMIIEpPATYPE H3OIHPYEMBIX IO-
BepxHocTe He Boille 70 °C U uMeloT cneayruue GH3UKo-Me-
XaHHYECKHE XapaKTEPHCTHKH:

® TOJINIHHA BbINNyckaeMbIX IJIHT — OT 20 no 100 mm;

3
e MIOTHOCTE — OT 20 a0 40 kr/M°, NpHYEM NJIUTBI MAPKH
20 BeInyckaroTca 0€3 aHTHNHPEHOBOH N00aBKH;
e TEMIEpaTypa IUIaBJCHHA MTONKHCTHPOIa — oKoJio 200 °C;

® TeMIepaTypa BocaMeHeHHs nojaucTiponaa — 310 °C;

e KO3(}(PHUUHEHT TEIUIONPOBOAHOCTH B CYXOM COCTOSHHH
npu 20 °C — 0,035 Bt/(M - K);

e IIpeacs NMPOYHOCTH MPH CTAaTHYECKOM H3ruOe U CKATHH
— cooTBeTcTBEeHHO OKoJio 0,7 u 0,8 Mlla;

® HH3IIAsA TEIUIOTA CropaHus — 0Kojo 39,8 MJx/kr.

1.2. IIpoBenennsie Bo BHUHIIO B cepeanne 60-x ronos uc-
cnegoBaHud nokasanu, yro miautThl [II1C mapok IICb u I[ICh-C
00J1a1a10T MOBBIILIEHHOHK NMOXapOONaCHOCTHIO. bBLIIO yCTaHOBIIE-
HO, YTO NPH IUIOTHOCTH 0K0JI10 20 Kr/M° OHH OTHOCSATCS K FOpIO-
YUM JIETKOBOCILJIAMEHSIEMBIM MarepuanaMm, a oonee 20 kr/M™ —
K roprouuM. Ilpn O€HCTBHH IUIAaMEHH ra3OBOH IOpEJIKH (METOX
OrHEBOH TpyOBl) 3TH MaTepHalbl JErkKo 3aroparoTcs H IJIaBATCA.
[InaB, B CBOXO oyepenh, 3aropacrcs U MPH pacTeKaHHH BBI3bIBAET
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HHTEHCHBHOE paCIpOCTPaHEHHE OrHA IO MCIBITYEMbIM O0pa3-
uaM. K tomy xe npu cBoeM ropeHud IiHThl IICh, I1CBh-C
H APYTrHEe NMOJIMMEPHLIE YTEIUIUTENIH B OOJIBINHHCTBE CBOEM 00-
NafaloT BEICOKOH AbIMooOpasyromei criocOOHOCTBIO H BBIZEIIA-
IOT TOKCHYHEIE MPOAYKTHI FTOPEHHA.

1.3. OQHOBPEMEHHO € HCCICHOBAHMAMH NOXAPOONACHBIX
cBoiicTB camMmHx Marepuanos H3 II[IC so BHHUHIIO B kxonue
60-x ronoB nMpoOBOAUJIACH CEPHA CTAHNAPTHHIX MCIILITAHHH 00-
pa3liOB HAPYXHBIX OrpaxacHHM (MOKPHITHH NO IUITAMIIOBAHHO-
My Npo¢IHCTY, a Talkoke GparMEHTOB CTEH H3 TPEXCIOWHEBIX I1a-
HeJleH CO CTAIbHBIMH, AIIOMHHHEBBIMH, acOeCTOLIEMEHTHEIMHA 00-
mmBKkamu H yreranreneM u3 IICB-C miotHoctsio 30-35 Krim®)
B LENAX OMNpEAEICHHS HX INOXAPHO-TEXHHYECKHX XapaKTepH-
CTHK.

HUcnuranusaMu QparMEHTOB CTEH C pa3iMYHBIMH THIIAMH
obmmBok H yreruMrTeneM M3 IICbhb-C 6bo ycranHoBnaeHo, 4TO
TAKOH YTEIUIHTENb BOCIUIAMEHSETCSH, KaK IPaBHIIO, Y)XE yepe3
3—4 MHH ¢ MOMEHTa Hayajla OJHOCTOPOHHEro TEILUIOBOrO BO3-
NEHCTBHA MO PEXHMY «CTAaHNAPTHOrO» I0Xapa, IOCJE Yero
HMEET MECTO CKPBLITOE pacnpOCTpaHEHHE OrHA MO YTEIUIUTENIIO
BHYTPH KOHCTPYKUMHA. | OpeHHE H pa3jioXeHHE IOJHCTHPOJIA
B MAHEJIAX CTEH conpoBoxaaerca obpaszoBaHueM IiaBa, OOHJIb-
HBIM BBIIC/ICHHEM JbIMA H TOKCHYHBIX NPOAYKTOB TOpPCHUA
H [IPOROJDKAETCA NPAKTHYECKH O MOJHOrO BHIFOPaHHA YTEIUIM-
TENA JaXe NPpH yAAICHHH HCTOYHHKA TEIUIOBOIO BO3JCHCTBHA
Ha KOHCTPYKLIHH.

1.4. [lo pe3ynbTaraM NpPOBEACHHBIX HCCICAOBAaHHN HaBeC-
Hbl€ CTEHBb! ¢ OOLIMBKAMH M3 TOHKHX CTANBHbBIX, ATIOMHHHEBBIX
HIH acOeCTOUEMEHTHBIX JIHCTOB TOJUIMHOH COOTBETCTBEHHO
0,8 u 10 MM H yrenuuteneM U3 [ICh-C nesaBucuMoO oT ero



TOJIIIIMHBI OTHECEHAI K IpyINe CropaeMbIX KOHCTPYKLHH C Mpe-
neaoM oruecroikoctu 0,1-0,2 u.

1.5. HcneitanHele obpasusl NOKPHITHH C YTEIUIHTENIEM M3
[1ICh-C o mraMnoBaHHOMY npodHAcTHAY (NPH TOJIIMHE JIMC-
Ta 0,8-1,0 MM) Takke 06/1a1a10T BEICOKOH M0XapOONaCHOCTBIO.
KOHCTPYKIHA COBMEUICHHOrO MOKPLITHA (HECYIUHHA 3JIEMEHT —
HITAMIIOBAHHBIA Npo¢gHacTHa ToauHOK 0,8 MM; napoH3os-
LU — OAHH Clof pyOepouaa Ha OHTYMHOH MAcTHKE, YTEILIH-
Teab — MNTH U3 [ICh-C tonmuuoi 50 MMm; xpoBna — 2-3
cnost pybepona Ha OMTYMHOH MAacTHKE) OTHECEHA K rpymnrme
CrOpaeMEIX: Npeaesl OrHECTOMKOCTH TaKOro MOKPBITHA 110J Ha-
rpy3ko#i 100 xr/m® coctasmser 0,2-0,25 4. Hannune Hesanon-
HEHHBIX IYCTOT B r'o)pax HECyIHEro npopHacCTHIIA, 8 TAKXKE He-
HOPMHUPYEMEBIA pacxos OHTYMHOH MacCTHKH IS KPEIJICHHA Jj1e-
MEHTOB KOHCTPYKLHH MexXay COO0OH CYIHECTBEHHO NOBBIIIAIOT
criocobHOCTh [ICh-C Kk ckphITOMY pacnpOCTpaHEHHIO OTHS IO
TaKHM NOKPBRITHAM. JTOT NPOLECC CONPOBOXKAACTCHA TaKxe 00-
pa30BaHHEM H BBITEKAHHEM TropslUEro IUiaBa MONHCTHPOIA H OH-
TyMa 4epe3 CTHIKH MexXay AcGHOpMHUPOBAHHBIMH JIMCTAMH Npod-
HaCTHJIA B YCIIOBHAX OJHOCTOPOHHErO HArpena.

2. NIOCIIEACTBHASA IIPUMEHEHHNA YTEILUINTEJISA A3
INEHOIIOJIMCTHPOJIBHBIX IVIMT B COBMEIUIEHHBIX

NOKPBHITHUAX 3JAHUMN. PE3YVJBLTATHI HATYPHBIX
HCIIBITAHUI ®PAMEHTOB [NIOKPBHITHHA

2.1. Ucnoms3oBanue [ICB-C u Apyrux MOAOOHEIX MOHMeEp-
HBIX MaT€pPHAJIOB B MNOKPAITHAX O IHTAMMNOBAHHOMY Ipo¢Ha-
cTily 6€3 Hamiexalel orae3alldTel CO CTOPOHBI BO3MOXHOIO
TENNOBOIO BO3ACHCTBHS NMPHBEJIO Ha OTACNBHBIX 00BEKTAX K Ka-

TacTpPOGHUYECKHM MOCIEACTBHAM.



C navyana 70-x rogoB U B NOCJEAYIOLIEM ITPOU3OLIIIH KPYII-
HbIE MoXapbl Ha byxapckoM XxnomyaroOymMaxHoOM KOMOHHATE,
Kanuaraiickom ¢apdoposom 3aBone, UepHoOrsinbckon AIC,
a Takxxe noxaps! B ropoaax JKuromup, UensOuHCck, Hansim,
Xnobun, JleHnHrpan. 3TH NoXxapbl B OTACJIBHBIX CIy4asiX SIBH-
JIUCb CJIIEACTBHEM HEOCTOPOXXHOro oOpaleHus C OrHeM IIpH
NPOBEACHHHA ra30CBapO4YHBIX paboT, XalaTHOCTH OOCIIy)XHBa-
IOLIEro nepcoHajia, HapyUIEHHH TEXHOJIOFHYECKOro mnpolecca,
HEUCNIPABHOCTH 3JIEKTPOOOOpYAOBAHUSA H APYrUX IIPUYHH U Xa-
PaKTEPH3OBANKCD:

e OBICTPbLIM pPacrpOCTPAaHEHHUEM OrHA 10 MOKPHITHAM Ha
3HauHTeNbHble nowank (1o 100-150 Thic. M°);

® 3HAYUTENbHBIMH NE€POPMALUAMH HACTHUJIOB IOKPHITHM
H OCHOBHBIX HECYIIHUX 3JIEMECHTOB (CTanbHbIX ¢epm, Oalok,
MPOrOHOB U T. I1.), YTO IIPHUBOLAHMJIO K MPEXKIAECBPEMEHHOMY 00-
PYLIEHHIO HX yxe Ha 12-18-if MHHyTE ¢ MOMEHTa Hayana pas-
BUTOH CTaAHH NOXKapa,

e oOpa3zoBaHuemM ropsuero nnasa [1IIC u OUTYMHBIX MaTe-
pHaOB, CTEKAIOLMX BHYTPb rOPSLUHX NMOMEUICHHH, YTO CyLUE-
CTBEHHO YBEJIMYHBAIO NI0XKAPHYIO HArpy3Ky;

® 3HAYHTEJbHOH NPOAC/DKHTENLHOCTBIO (2 4 UM Ooiee)
H CJIOXKHOCTBIO TYIIEHHN, MAJOH 3PPEKTHBHOCTBIO NTPUMEHS -
eMbIX CPEACTB MOXAPOTYLIECHHSA BCICACTBHE CKPHLITOrO pacripo-
CTPAHEHHA OTHSA IO YTEIUIUTEIIO,

¢ BbICICHHEM OONBUIOrO KOJHYECTBA AbiMAa H TOKCHYHBIX
NMPOAYKTOB TEPMHYECKOr0 Pa3jIOKEHHS U rOpEeHHs NMOJTUMEPHbIX
MaTEpHaJIOB.

OOpyLieHHe HeCyLHX 3JIEMEHTOB NOKPLITHA H NPOGHACTH-
J1a ROBEPIIAJIO YHHYTOXEHHE TEXHOJIOTHYECKOro 000pyi0BaHHS
H MaTepHaIbHbIX LIECHHOCTEH, HAXOAALUHXCA B 3JaHUAX HA MO-
MEHT BO3HHKHOBEHHS NOXapOB.
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2.2. TlockonpKy xapakTep pa3sBHTHS YKAaHHbLIX M0XKapOB
B 3JaHHAX H pa3Mep yliepda OT HUX B OCHOBHOM onpeaesiHCh
MOBEACHHEM O0JIEr4YEHHBIX KOHCTPYKUHH MOKPBITHH, BOZHHKNA
HEOOXOUMOCTL NYTEM 3KCIICPHUMEHTOB B YCJIOBHAX, MAKCH-
MaJIbHO MPHOIHXKEHHBIX K HAaTYPHBIM, NMPOBECTH NOMONHHTED-
HYIO NPOBEPKY OrHECTOHKOCTH H TOpPIOYECTH MNOKPBITHH CO
CTAILHBIM NPO(PHACTHIIOM H I'OPIOYHMH H3OJHPYIOIIHMH CJIOS-
MU (IapOH30ALMEH, TTOJUMEPHBIM YTEILIUTENEM, 3—4-CIIORHOMN
KPOBJICH H3 PYJOHHBIX MAaTEPHAJIOB C HCNOJb3loBaHHEM OHTYyM-
HBIX CBA3YIOLIMX), @ Taxxe pa3padoTaTh MEPONPHUATHSA MO [O-
BBILICHHIO OTHECTOHKOCTH M CHHXXCHHIO NOXAPHON OMNAaCHOCTH
TaKUX KOHCTPYKUHH.

HaTtypHble OrHeBble HCIIBITAHHA Pa3/IHYHbIX BApHAHTOB I10-
KpBITHH npoBoguiauch npd ydactud BHHUUIIO, I'YIIO u opra-
ru3auui I'occtpos CCCP Ha ¢pparMeHTax 34aHu#i pasMepaMH:

e 6x12 M, BoicoTOl 3 M (2 ¢pparmenTa, TIL[-25 Mocanep-
ro, r. Mocksa, 1973 r.);

o 24x24 M, BbicoTOH 6 M (1 QpparMeHT CO cBeTOBLIM (OHaA-
peM, KamA3, r. Habepexusbie Yennsl, 1974 r.);

o 24x]18 M, BBICOTOH 6 M 10 HH3a HECYUIMX ¢epM (2 Ppar-
MEHTAa, KOXAbIH U3 ABYX 0s10koB pazMepoM no 12x]18 M, XXBK,
r. byxapa, 1974 r.);

o 12x12 m, BeicoTOM 6 M (2 pparmenTa, ABRTOBA3, r. Tosnb-
arTy, 1989-1990 rr.).

B npounecce HaTypHBIX OFHEBBIX HCNIBLITAHHH OKPHITHIH NPO-
BEPUIHCh PA3IHYHBIE BHIABI TECIUIOH3ONAUHOHHREIX MaTEpHAJIOB
(yTennurenei), KOHCTPYKTHBHBIX pEUICHHH (parMeHTOB NO-
KpBITHA, a TaK)Xxe NPOTHBOINOXAPHEIX Nperpax ¥ AONOJIHHTE Ib-
HON H30JIMLHH CO CTOPOHBI BO3MOXHOIO TEIUIOBOIO BO3ACHCT-
BHA HAa KOHCTPYKUHH (HaIH4YHe rPaBHHHON MOCHLINKHA TOJIHHOMN
20-25 MM Ha kxpoBJ€ HJIH HCNOJB30BAHHE AONOJHHTEILHOMN
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HEroployeH H30JSALHH, YJIOXEHHOH HENOCPEACTBEHHO Ha npod-
HAaCTHJI, @ TaKX€ YCTpPOHCTBO MOABECHOro Nortosnka). Pesyspra-
Thbl 3TUX HCCJIEAOBAHUH NMOAPOOHO H3JI0XKEHBI B OTYETAX UHCTH-
TyTOB ['occTpos u BHHUHIIO.

Hanpumep, HaTyYpHBbIMH HCITbITAHUAMH NMOKPLITHUS NJIOLIAABIO
576 M*, npoBeneHHbIMH Ha KamA3e (r. Habepexnbie Yentbi)
B H1osie 1974 r., Ob10 YCTRHOBJIEHO ClEAYIOLIEee:

¢ NpH BO3HHUKHOBECHHH NOXapa Ha KPOBJIE NMPENTONECHHBIE
JONOJIHUTENIbHbIE MEPONPHUATHSA (MOCHINKA H3 FpaBHsA IPH TOJ-
iMHe cnof 15-20 MM, 3arosiHeHHe MNYCTOT rodp HECYLUEro
npodHacTHIA HEroproyYed MHHepalbHOH BaTON ¢ TOPLIOB Ha
rnyouny 250 MM), HE3aBUCHMO OT THI1A U MApKH MMOJIUMEPHOIO
YTEINJINTENSA, NPAKTHYECKH HMCKIIOYHIM BO3MOXHOCTH paclpo-
CTPAHCHHUSA IOPEHUSA MO KPOBIE NO BCEM BapHaHTaM KOHCTPYK-
LIKH MOKPBITHA JaXKe NPH HaJIM4YHHU BETpa CKOPOCTHIO 10 10 M/c

H TEMIIepaType OKpYyxkawouero so3ayxa 25 °C;

® IIpH IOXXApe BHYTPH NMOMEILUEHHSA TEMIepaTypa Ha CTallb-
HOM npodHacTune gocturana 250-300 °C (B 3TOM ciydyae BO3-
MOXHO BocriameHeHHe LICh-C) k 12-# MHHyTe 3KCniepHMEH-
Ta. B pesyabTare npojoskaiwoulerocs ropeHus H300yTH10BOro
CIIHpTa B NPOTHBHAX (HCIONB30BAaHHOIO B KayeCcTBE IoproveH
Harpy3kH) TeMneparypa Ha poQHacTHJIe, H30JUPYIOLLIHX CI0AX
H He3alUINEHHBbIX HECYLUMX CTalNbHBIX KOHCTPYKUHUSX K 18-H

MHHYTE 3KCIEPUMEHTA NpeBbICKIA B HEKOTOPbIX Toukax 900 °C.
Ha 19-ii MuHyTe onbita OOpYylLUIHMIKHCL OCHOBHbIE HECYLUHE 3JI€-
MEHTbI parMeHTa. YTO BbI3BA'10 OOPYLLIEHHE CAMOI0 MOKPbITHS
Ha BCEH ero IJionianu.

Takum oOpa3oM, npH JI0Ka ILHOM [10XKApe BHYTPH MoMmelle-
HHS H IJIOLAAH FOpeHHUs. cocTapsfioler oko10 10 % obuwein
IUIOLAAH HCNBITYEMOro ¢parMeHTa, OOpylLIEeHHE BCEX He3allu-
HIEHHBIX METATIHYECKHUX KOHCTPYKUUHH NPOUCXOAHUT yYepe3 (.3 u
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C MOMEHTa Ha4yaja OrHEBOro BO3ACHCTBHUA, @ 30HA T'OPEHHSA

H NMOBPCKACHHS OHCM H3OJIMPYIOUIHX CJIOCB ITOKPLITHA paclipo-
CTpaHACTCA HA ILIOLIA[b, 3HAQYHUHTCJIBHO IIPCBLIIIAOWYIO ITJO-

a6 JOKAJIBLHOrO MOXapa.

2.3. B nenoMm, ¢ yyeToM pe3ysnbTaTOB NMPOBEACHHBIX HATYP-
HbIX UCIIBITAHUH JJIS CHHXKCHHA MOXAPHOH OIMACHOCTH JKCIJlya-
THUpYEMBIX NOKPbITHH ¢ yreruuTeneM u3 I[ICh-C Obum peko-
MEHIOBAaHbI CJICAYIOIIHE OCHOBHBIC MEPOTIPHATHA:

e 3aMeHa [ICh-C Ha Heroprouni yrenjanTens;

e 00g3aTenbHOE HAJIMYHE MPAaBHHHON IOCBHINKH TOJLIHHOM
He MeHee 20 MM Ha KPOBJI€ MJIH YCTPOHCTBO LIEMEHTHOR CTAX-
KH;

® HOPMHpYEMBIA pacxol OHUTYMHBIX MAaTEPHAIIOB B H30JIH-
PYIOLIHUX CIOSAX KOHCTPYKLIHH,

® YCTPOHCTBO IIPOTHBOIIOXAPHBIX NMOACOB B IMOKPHITUAX Y-
TEM 3aMEHbl B JTHX II04ACaX TOPKOYEro MaTepHala Ha Hero-
PIOYHH,

e 3a0uBKa nycToT ropp npodHacTuga MO BCEH IIOLAAH
[TOKPBITHSA HEMOPIOYHM MATEPHANIOM;

® JIONOJIHUTENbHAS 3allHTa FOPIOYHX TENJIOH30MHPYIOLIHX
CJIOEB CO CTOpPOHBI NPOQHACTHIA HETOPKOYHUMH JIMCTOBBIMH

H IUVIMTHBIMH MaTepHajiaMH (KOMOMHHPOBAHHOE MTOKPLITHE);
® YCTPOMCTBO OTHE3aLLUTHBIX MOABECHBIX ITOTOJIKOB B MEX-
¢epMEHHOM IIPOCTPAHCTBE.

OnHako 3TH peKOMEHIALUMH ObUIH peali30BaHbl Ha 00bek-
TaxX ¢ NOKPrITHAMH K3 [ICh-C He B nonHOM obBeMe.

[Tocne storo ['occTpoiit CBOUM NOcTaHOBJIEHHEM (HHPOPD-
ManHoHHoe nucbMo Ne 101-J1 or 10.10.1980 r.) 3anperun
¢ 01.01.1982 r. nanpHeiilee NpHMEHEHHE NNEHONOJIMCTHPOJIA B Ka-
4eCcTBE YTEIUIHTEJA B MOKPHITHAX. OAHAKO 3TO MOCTAHOBJICHHE
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pacnpoCTPaHsIOCh JIHIIbL HA T€ OOBEKTHI, KOTOPHIE NMPOEKTHPO-
BaAJIHCh H CTPOMJIMCh HauHHas ¢ 1981 r. Curyauus xe ¢ paHee
BO3BEACHHBIMH H HNEHCTBYIOILIMMH OOBEKTAMH, KaK MOKa3aaH
AajibHeHIIHEe COObITHA, OCTaBallaCb B OCHOBHOM JOCTATOYHO

CJIOXHOH.
B pesynbTaTe noxapa 14 anpens 1993 r. Obl1 BbIBEAEH H3

ctpos 3aBoj aBurarenen AQO «KamA3» (r. HabepexHnie Yes-
Hbl). [IpuYHHONR KaTacTpoPUUECKOro pa3BUTHA 110)Xapa ABHJIOCH
ObICTpOE pacCMpOCTPAHEHHE OrHS MO IroprOYEMY MOJIHUMEPHOMY
YTEIUIUTENO (MEHONOJUCTHPOIY) C NOCNEAYIOLIUM OOPYILIEHH-
€M CTAILHOr0 NpoQHaACcCTHIA U HECYUMIHX METAUIHYECKHX KOHCT-
PYKLHH.

B uensx yCHNEHHUS NPOTHBOIMOXAPHOH 3alUMTbl U IpENY-
NPEeXIACHUA MOXAPOB C THAXKEILIMH MOCIEACTBUAMHA Ha 0C060
Ba)XKHbIX 00beKTax Poccuiickoit Penepauun, Bxkmwodas ADC
u TIC, T'occtpon u MBJ] Poccun B coBMeCTHOM HH(}OpMa-
nMOHHOM nHucbMe OoT 20.09.1993 r. npeanoXuiIn HCKIIOYHTD
B COOTBETCTBHH ¢ ACHCTBYIOLUHMH HOpMaMH (B YacTH IOXKap-
HOH 0Oe30MmacHOCTH Ha 3ITOT MEPHOA BPEMEHH AEHCTBOBAJIH
CHull 2.01.02-85*%) npuMeHeHHe roproyux MnoJMMEpPHbIX yTeEIl-
JIMTENEH NPH NPOEKTUPOBAHHHU H CTPOUTENBCTBE OCOO0 BaXHBIX
OOBEKTOB., BBIXO1 H3 CTPOS KOTOPBIX MOXET NMPHBECTH K THXKE-
NIBIM COLHANTbHO-IKOHOMHUYECKHM MOCNEACTBHAM I8 NpEATpH-
ATHA (eaepaNbHOro 3Hau€HUA, OTPAC/ii B LEJOM HJIH palla OT-
pacJieH.

B 3TOM JOKYMEHTE NpeA;10KEH A8 peaIi3alHdH psaa KOHCT-
PYKTHBHO-TEXHHUECKHX MEPONPHATHIA MO MOBBILIEHHIO OrHe-
CTOMKOCTH H CHHXCHHIO YPOBHS MOXAPHOH OMACHOCTH Orpax-
JAalOLIHX KOHCTPYKLHH C NMOJIUMEPHBIMH YTEIUIMTENAMH, 4YAaCTh
U3 KOTOPbLIX HE MoTepsii1a CBOEHl aKTyaJlbHOCTH H B HacTosUlEe
BpEMA.
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3. TPEBOBAHMA JEUCTBYIOIIIUX
ITPOTUBOIIOXXAPHBIX HOPM ITPOEKTHPOBAHUSA

3.1. IHocraHoBnieHHeM MHHHCTEPCTBA CTPOHUTEILCTBA
Poccuiickoit Penepauun ot 13 ¢eBpans 1997 r. Ne 18-7
c 01.01.1998 r. m3amen CHull 2.01.02-85* «IlpoTusonoxap-
Hble HOpMBI» BBeAcHBI B aeicteue CHull 21-01-97 «Iloxapnas
0€30IaCHOCTh 3aHHH H COOPYXEHHH» C H3MEHEHHSAMH H J0-
noJiHeHUusMH (u3ganue 1999 r.) — CHull 21-01-97*.

3.2. B cootBerctBHH ¢ TpeboBaHuasmMuH CHull 21-01-97*
CTPOHMTENIHBIE MAaTEpHaJIbl, B TOM YHCJIE YTEIUIHTENH KOHCT-
PYKIKH, XapakKTepH3yIOTCH TOJILKO MMOXKapHOH ONMacHOCTLIO.

[loxxapHas onacHOCTh CTPOMTENBHBIX MaTEpHANIOB Onpele-
JIAETCA CICAYIOIMMH MOXAPHO-TEXHHYECKHMH XapaKTEPHCTH-
KaMH: I'OpIOYECTHIO, BOCIJIAMEHAEMOCTBIO, pPacHpoCTpaHEHHEM
[UIAMEHH II0 IIOBEPXHOCTH, ABIMOOOpalyroled CriocoOHOCTHIO

H TOKCHYHOCTHIO IPOAYKTOB rOPEHHA.
1o roprodecTH CTpOUTENbHEIE MaTEPHABI NTOAPA3ACAAIOTCA

Ha Heroproure (HI') u roprouysue (I).

['oproure cTpouTENbHbIE MAaTEpPHAIBI NMOAPA3AENAIOTCA Ha
yetbipe rpynnsl: I'1 (cnaboroproune), ['2 (ymepeHHOropouue),
['3 (HopmansHOropiwoune), ['4 (cunpHoroproudue). ['oproyecTts
CTPOHTEJNILHBIX MaTepHaloB ycTanaBinuBaeTcs o ' OCT 30244.

["'oproune cTpoHTEIbHBIE MATEPHAJIBI 10 BOCIIIIAMEHAEMOCTH
nojapasfensiorcs Ha TpH rpynnel: Bl (TpyaHoBocnnameHse-
Mele); B2 (ymMepenHoBocnnameHseMsle); B3 (nerxkosocriiame-
HAeMble). ['pynnel CTPOHTENBHBIX MAaTE€PHAJIOB [0 BOCIJIaMe-
HiAeMOCTH yctanasausaloTcs no 'OCT 30402.

[lo meiMoo6Opasyromed CrioCOOHOCTH rOpIOYHE CTPOHTEIND-
Hble MaTepHaJILl NOAPA3AC/AIOTCA Ha TpH rpynnel: J{1 (c mano#
neiMoobpasyroueit cnocobHocTeIO); [2 (¢ yMepeHHON AbIMOOO-
pasymoiel cnoco6HocTbi0); 3 (¢ BHICOKOH nbIMOOOpasyrolei
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CNIOCOOHOCTBIO). I pynnel CTpOUTENBHBIX MATEPHAJIOB 110 JIBLIMO-
obpasyromen cnocobHOCTH ycraHaBauBaroT no n. 2.14.2 u 4.18
I'OCT 12.1.044.

[Io TOKCHYHOCTH NPOAYKTOB FOPEHHA FOPIOYHE CTPOHTEND-
Hble MaTepHalIbl NOApa3feNAOTCA Ha 4YeThipe kiacca: T1 (Ma-
noonacHsie); T2 (yMepeHRoonacHsie), T3 (BrICOKOONAacHbIC); 14
(4pe3BbIyaifHO onacHbie). Knaccel CTpouTeNnbHBIX MATEPHAIOB 10
TOKCHYHOCTH MPOAYKTOB MOPEHUs YCTaHABIHBAIOTCA Mo n. 2.16.2
H4.20'0OCT 12.1.044.

YTennurend KOHCTPYKUMH nojiexar ceprddukauuu B 00-
nactd noxapHo# 6esonacHoctH. CornacHo HIIb 244 nng yren-
JIUTENIEH ONMpeneasloTCa CIEeAYIOUIUE IOKa3aleJIH MOXapHOH
onacHocTH: rpynna roproodectd no 'OCT 30244, rpynna BoC-
nnamensemoct o [OQCT 30402 u rpynna asiMooOpazyiowmeit
cnocobHocTH no ['OCT 12.1.044 (n. 4.18). B cooTBeTrcTBHH
c npoektoM TexHHdeckoro pernameHtra «OO1He TpeboBaHHA
MOXapHOH O€30nMacHOCTH» 1A TOpPIOYHX TEMNJIOH3OIALIHOHHBIX
MaTepHaJIOB OMPEENAETCA TaKXe KNacC TOKCHYHOCTH MNPOAYK-
TOB FOpPCHHSA.

3.3. CTpoHTeNbHBIE KOHCTPYKLHH XapaKT¢PH3YIOTCS OTHeE-
CTOAKOCTBIO H NOXAPHON ONAaCHOCTHIO.

[lpenenbl OrHECTOAKOCTH CTPOHTENBHBIX KOHCTPYKUHH YyC-
taHaBauBaloTCA 1o I'OCT 30247, a xiracchl noXKapHOH OrnacHo-
cti — no 'OCT 30403.

1o noxxapHOMH ONacHOCTH CTPOHTENbHbIC KOHCTPYKUHH MOA-
pa3zensloTcs Ha 4YeThlpe Kiacca: HenoxapoonacHeie (KO0), ma-
nonoxapoonacHble (K1), ymepesHonoxapoonacHsie (K2), no-
xapoonacHsie (K3).

MHHHMAaNIbHBIE 3HAYEHHA NpeAeIOB OrHECTOHKOCTH JUIA OC-
HOBHBIX CTPOHTEJIbHBIX KOHCTPYKUHH 34aHHH (COOPYKEHHH ), KO-
TOPBIMH OIPEACIAECTCA HX CTENEHb OrTHECTOMKOCTH, NMPHBEACHbI
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B Tabn. 4* CHull 21-01-97*. [Ina GecuepaayHbIX MOKPBITHH
(HacTUNOB, B TOM 4YHCE C yremdreneM) 3aaHuu II-IV crene-
HEH OTHECTOMKOCTH IpEeJesl OTHECTOMKOCTH JOJDKEH COCTaBJIsATH
He MeHee RE 15. B aToM cnyyae B kauecTBe HECYIIUX AONYyCKa-
€TCS IPUMEHATDh HE 3alHIIEHHBIE OT OTHA CTAJbHbIE KOHCTPYK-
IIMY HE3ABHCHMO OT HX (PAKTHYECKOI0 Mpejeia OrHECTORKOCTH,
32 HCKJIIOYCHHEM CIIy4YaeB, KOrja npeles OrHECTOHKOCTH HECy-
IHHX 3JIEMEHTOB IO pe3ynAbTaTaM HCHBITAHHH COCTaBJIACT MECHEE
R 8 (cm. . 5.18*% CHull 21-01-97*).

JIs NOKPBITHM 37aHMM | cTeneHHM OrHeCTOMKOCTH MUHH-
MaJIBHBIA IpEeaesl OrHECTOMKOCTH AomkKeH cocTaBiiaTh RE 30,
H B 3TOM CJIy4Ya€ BCE€ HECYIHE 3JIEMEHTHI MOJJIEXAT OOIOJI-
HUTEJIbHOA OrHesamure, obecneuuBaroiiel yKkazaHHbIA IOKa-
3aTEb.

JIns OKPHITHHA 34aHUH V CTENEeHH OrHECTOMKOCTH Mpesen
OTHECTOMKOCTH HE HOPMUPYETCH.

Knacc KOHCTpYKTHBHON nOXapHOH ONMAaCHOCTH 3aHus (Co-
OpPYXEHHA) ONPEAECNIECTCHS CTENECHBIO YYAaCTHSA CTPOMTEJIBHEIX
KOHCTPYKUMH B pa3BUTHH I0OXKapa U 00pa3oBaHHH €r'0 ONACHBIX
¢daxTopoB. g 3gaHui kinacca CO xnacc nmoxxapHOH ONMacHOCTH
OecuepaayHbIX NOKPBHITHA HomkeH OmTh He HHXe KO; xiacca
Cl — ue Huxe K1; xnacca C2 — He Huxe K2; xnacca C3 —
He HopMHupyeTcs (cM. Tabmn. 5* CHull 21-01-97%).

B coorBercrBun ¢ tpebopanuamMu I'OCT 30403 nmoxapHas
ONAaCHOCTh KOHCTPYKIHH (B TOM YHCIIE MOKPHITHH) XapaKTEpH-
3YETCA:

¢ HaJIMYHEM TEIIOBOro 3¢gdexra (HO HE €ro BENHYHHOM) OT
FOpEHHs MaTEPHAJIOB HCIIBITYEMOI0 00pa3ua,

¢ HaHYHEM IUIAaMEHHOrO FOPEHHSA ra3oB, BBIACJIAIOLUHXCS
NpH TEPMHYECKOM Pa3liOKEHHH MaTepHajioB oOpasua, nponon-
XHTEJILHOCTBIO b0J1ee S ¢;
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¢ HaIU4YWeM ropsAliero paciuiapa InpH NpoROJHDKUTEIBHOCTH
ero ropesus dbonee S c;

® pa3MEpOM IOBpEXIEHHUS 0Opa3lia B KOHTPOJIbHOH 30HE;

® IIOXXapHOH ONIACHOCTHIO MATEPHANIOB, H3 KOTOPBHIX BBI-
NOJIHEHA KOHCTPYKIIHA.

HeobxoauMO OTMETHTBH, YTO NPH OLIEHKE PE3YJIHTATOB HC-
[IBITAHHA nOBpEeXACHHE (00YyrIMBaHUE, OMNABICHHE H BBIrOpa-
HHE) CJIOEB NMAPOU3OISALHH TOJIMHUHOK He 6onee 2,0 MM HE y4H-
THIBAETCA.

4. PE3YJIBTATHI UCIILITAHUHA ILVIMT 5
U3 IIEHOIIOJMCTHPOJIA H Er'O MO PHUKAIINHA
HA IIOXAPHYIO OITACHOCTH

4.1. B Hacrosuiee Bpems Hapany ¢ yrermmHreneMm u3 IIIIC
B KaYeCTBE YTCIUIHTEJIEH B COBMEIEHHBIX NMOKPBITHAX 3JaHUH
pa3IM4YHOro QYHKIHOHAILHOIO Ha3HAYEHHS MpEAI01araeTcs He-
[M0JIb30BaTh IUIHTHI IOJHCTHPOJILHBIE BCIIEHEHHBIE J3KCTPYIH-
poBadHble (JIIIIC), BeInyckaeMele pa3IHYHBIMH ITPOH3BOJH-

TEJIAMH.
4.2. Pesynbratel nposeaeHHsrx B0 BHHHMIIO uccnenosa-

HHH 110XXapOOoNacCHbIX CBOMCTB pa3IHYHbIX THIIOB IIEHOMNOJIMCTH-
POJIBHBIX IUIMT IIPHBEACHBI B Ta0II. 1.
4.3. B Tab1. 2 cBeAEHBI KPUTEPHH OTHECEHHA K IpyInaM ro-

PIOYECTH IO pe3yJIbTaTaM CTaHJAPTHBIX UCIIBITAHHH.
4.4. B 1abn. 3 npeacrasieHbl pe3yiabTaThl HCCIEAOBaHHH
XapaKTEepPHCTHK IMOXAPHOH ONMacCHOCTH MEHOITOJHCTHPOJIOB, ITIPO-

BeaeHHRIX B0 BHHUHIIO.
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Tabnuua 1

XapaxrepucTuky NOXapHOW ONACHOCTK
no CHull 21-01-97*

MaTtepuan

nAwTY [opiovecTs NO | BocnnameHAeMoCTb
FOCT 30244-94 | no TOCT 30402-96

Abimoobpasyowasn
cnNocOOHOCTL NO
OCT 12.1.044-89

1 {NCB r3-r4 B3 I
2 [NCB-C r3-r4 B2-B3 N3
3 [annc r3-r4 B2—B3 N3

fpumevaHne. B tabnuuye npusegeHbl nNokaszaTenyu nNOXapHOW ONACHOCTW
TEeNNOU3ONALIMOHHbIX MaTeprnanoB pa3nuuHbIX NPOM3BOAUTENER.

Tabnuua 2
FOCT 30244
Fovnna [lapameTpbl ropiorecTi
o plgq ecTh Temneparypa | Crenenb nospexaeHns, % | NpoaonkKutenbHOCTL
AbIMOBbIX ra- CaMOCTORTENbHOrO
marepuvana 308 T,°C no aAnuHe S; FODEMMA Lo s, C
[ <135 | <65 | s20 0
2 | s235 | <8 | s50 <30
3 | <450 | >85 | <50 <300
ra__| >450 | >85 | >5 |  >300

NMpumevanne. AAns matepnanos rpynn ropiovectu I 1—-'3 He ponyckaeTcn
oOpa3zoBaHue ropawmx xanenb pacrnnasa nNpu UCNbITaKUM,

FOCT 12.1.044 (n. 4.3) '

[10 3HaYEeHNI0O MAaKCUMAanNbLHOro NPMpalLeHnua TemnepaTypit A fmax U NOTEpE
MaccChl A m matepuansl KnaccuuumpyiloT cneayiowmnm obpasom:

TPYAHOTOPIOMNE — A tmax < 60 °C n A m < 60 %;
ropiosne — A fnax 2 60 °C nnm A m 2 60 %.

foploune marepuanst NOAPA3IRENAIOT B 3aBHCUMOCTU OT BPEMEHU T QOCTH-
XEeHUA TeMnepaTypbl Imax HA.

TPYAHOBOCNNAMEHAEMbIE — T > 4 MUK,
cpeaHen pocnnameHAemMocT — 0.5 € v £ 4 MUK,
nerxosocnnamexnaemsie — 1t < 0,5 Mun.
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Tabnuua 3

- Tennorta cro- | 3HaveHue noxasatens no FOCT 12.1.04-89 (n. 4.3) '
MaTtepuan - —
NCH 39,0420 99,0-99,7

NCH-C 39,0420 98,7-99,7

AMMNC 38,0415 95,0-98,0

4.5. AHaM3 pe3ylbTAaTOB OLEHKH FOPIOYECTH H TEIUIOTEHI
CrOPAHHA TE€HONOJHUCTUPOJIOB TO3BOJIAET CAENIATH BBIBOI O TOM,
4YTO BCE€ OHHM OTHOCATCSH K IOpIOYHM MaTepHajiaM, HMEIOT BEI-
COKYIO Tenjorty cropanus (bonee 39 MJDx/Kr) u HU3KO€E 3HAYE-
HHe KUciaoponHoro Huaexkca (suxe 20 %). Ilpu ncnerraHuu mno
metony I'OCT 12.1.044-89 (11. 4.3) OHM NpPaKTHYECKH TEPAIOT
100 % maccel (A m), MMEIOT BBICOKYIO TEMIIEpATypy ra3oodpas-
HBIX NPOAYKTOB FOPEHHSA (Imax > 600 °C) H CpaBHHUTENBHO HeE-

6oJsibllIOE 3HAYEHHE BPEMEHH €€ HOCTHXCHHUA (Tyy,, = 25+80 C).

OOpa3ibl IEHOMOJUCTHPOJIOB NPH HCIBITAHUAX H3-32 BO3MOX-
Horo obpa3oBaHHA TrOpAIIEro pacijiaBa COTJIaCHO METOIHKE
CTaHJapTa CJeAyEeT IIOMELUATh B MELIOYEK U3 CTEKJIOTKAHH.

4.6. Ilo nmaHHBIM HCCIEAOBAHHHM 3THX MAaTCpPHAJIOB MOXHO
onucaTh oOlee nNoBeaeHHe 00pa3lOB U3 IEHONOJIUCTHPOIA [IPH
onpenesieHHH X rpymnsl roproyectd mo metony I'OCT 30244
(MeTox 2).

Bo BpeMs HCIBITAaHHS MaTEpHAIOB H3 IKCTPYAHPOBAHHOIO
MOJIUCTHPOJIA IIPK BO3ACHCTBHH IJIAMEHEM I'OPEJIKH HA MMOBEPX-
HOCTh MaTepHayia 06pa3yercs pacIuUiaB, ropsillde KaljiH KOTOpo-
ro MoxHo Habmoaars B TeyeHne 10—-15 ¢ Ha 1-2-# MHHYTE 3KC-
nepuMeHTa. HecMOTpg Ha TO YTO OCTAILHEIC 3HAYECHHS KOHTPO-
JINPYEMBIX B XOJI€ IKCIIEPUMEHTA I1apaMETPOB FOPIOYCCTH MOTYT
COOTBETCTBOBATh 3HAYCHHAM MapaMeTpOB, YCTAHOBJCHHBLIX A
rpynnsl ']l (BcneacrBue BEICOKOH MOJI3YYECTH MaTepHajia IOJ
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BO3JCACTBHEM IUIAMEHH), HAJIMYHE TOPALMX Kalenb paciuiaBa
OJIHO3HAYHO ITO3BOJISIET OTHECTH TakoH MarepHal K rpymnune 14
(cunbHOroproune Mareprasiel mo CHull 21-01-97* «lloxapnas
0€30MaCHOCTD 3JJaHUH U COOPYKEHH ).

[Ipy HCNBITAHHAX NEHONOJHCTHPOIBHBIX IUIMT HEKOTOPBIX
MapoK B psA€ ClIy4aeB HE HAOIIOAATIOCh HATHYUSA rOpAILIMX Ka-
IeJb pacruiaBa, OQHAKO IO OCTAJIbHBIM (PHKCUPYEMEIM B XOHE
IKCIIEpUMEHTA NapaMeTpaM 3TH MATEpHAJIbl OTHOCATCH K I'pyIl-
rne roprodectu [ 3 niu 1'4.

4.7. OgnoBpemenHo B0 BHUHIIO 6p1u nmpoBeieHs! ucciie-
JOBaHHS IPOLIECCOB TEPMOJAECTPYKIIHH H TEPMOOKHCIICHUA TEp-
MOAHAJIMTHYECKHMH METONAaMH pPa3jJHYHBIX MApOK MaTepHaa
[1I1C, no3BoyIHBIINE NONYYHTH HH)OPMALHIO O TEMIIEPATYPHBIX
AuUana3oHax H CKOpPOCTAX TEpMOpA3JIOXKEHHS MaTepuana, o IH-
HaMHKe TEIUIOBBLACIEHHS HJIM ITOIJIOLIEHNS Temia (B mpoueccax
TEPMOOKHMCIEHHUSA, NMHPOJH3a, IUIABJICHHA MU Ap.), ONPEAECIIUTH
XapaKTEepHbIEC TEMIIEPATYPHBIE TOYKH TEIJIOBBIX NMPOLECCOB.

AHaIi3 XapaKTEPHCTHK TEPMOAECTPYKIIHH, ITOJIYYEHHBIX 11O
KPHBbBIM TEPMHYECKOro aHaiu3a, MO3BOJIACT HNPOCIECAUTD, YTO
BCE MaTepHaJIbl HA OCHOBE NMCHOMNOIHCTHPOJIA HMEIOT BEJIHYHHY
KOKCOBOro octatka 2—5 %, BBICOKYIO CKOPOCTh TEPMOPA3I0XKe-
HUA (00 45 %/mMuH) B uHTEpBaie TeMneparyp 350-500 °C u BBI-
COKHE CKOpPOCTH TEIUIOBBIAENEHMA. TeMIieparypa Havyajla HH-
TEHCHBHOTro pas3fioxeHHsa cocrasisgeT 320 °C. ITH nNaHHbBIE CBH-
NETENBCTBYIOT O TOM, YTO 3TH MaTepHallbl 00J1a1al0T OAWHAKO-
BOH MOTEHLHAJIBHOH NOXAPHOH ONAaCHOCTEIO.

[Ipp ananu3e gaHHbIX QenepaliIbHOrO peecTpa CEpTHPH-
LIMPOBAHHOK B 00JaCTH MOXxapHO# O€30MaCHOCTH MPOAYKLHH
BbIABIAETCA HHPOpPMALHsA O TOM, YTO HEKOTOPHIMH HCHbITa-
TE€NbHbIMH J1a00OpaTOpUAMH NOAYYEHE! JAHHBIE O IIPHHAJICXKHO-
CTH NEHOIOJHCTHPOJIbHBIX NJIHT K C/1a0OrOplOYHM H YMEPEHHO-
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ropioydM MmarepuanaM (rpymna roprodyectH I'1-I2 mo I'OCT
3024494\,
Pa3HouyTeHHE PE3YJIbTATOB ONPEAEICHHA I'PYII FOPIOYECTH

MUIABAIIMXCA TEIUIOM3OMLHOHHBIX MAaTEpHAJIOB MOXET OBITH
BBI3BAHO HEKOPPEKTHBIM IIPOBEICHHEM 3KCIICPHUMEHTOB.

Ilpn knacCHPHKAUUM HOAOOHBIX IOJMMEPHBIX CTPOHTEIb-
HBIX MAaTEPHAJIOB BEChbMa I10JI€3€H ONBIT cTpaH EBpocoro3a. B co-
OTBETCTBHH C JACHCTBYIOIIECH €BpOneHCKOH KacCH(pHUKauueH
IpH OTHECEHHHU CTPOHUTEIBHBIX MAaTEPHAIOB K TOMY HJIH MHOMY
knaccy (Al, A2, B, C, D, E, F) HeoOXoguMO Yy4YHTHIBAaTHL pe-
3yneTaThl HCNbITaHui no MeroaaM EN ISO 1182 (onpenenenue
rpynnsl Heroprounx marepuainoB), EN ISO 1716 (onpeneneHue
teroTsl cropanns), EN 13823 (SBI, onenka noxapHoi onac-
HocTH), EN ISO 11925-2 (onpenenenune rpynnsl CUIBHOIOpPIO-
yuxX MatepuaioB). I1lo pesynbraraM HCnbsITaHHMH paccMaTpHBa-
€MBIX MAaTEpHAIOB IO YKA3aHHBIM MEXJIYHAPOJIHBEIM METOJaM
OHH 00/1a]al0T MOBBIWIEHHOH MOXapHOM OMAacHOCTBIO H HHKAK
He MOryT OBITh OTHECEHHI K Kiaccy A2 (nmpeanojaraéMoMy aHa-
nory rpynims!l roproyectd [']). B pesynprare HCIIBITAHHHA IOJH-
CTHpOJBHLIX yremuTene# no merony EN ISO 11925-2 orMme-
yaeTCsi HAJIHM4YHE ropAlero pacrjiaBa, 4yTo IMO3BOJISET OTHECTH
TaKHe MaTepHalbl K Kiaccy «E» 1o eBponelckon xiaccHduka-
HHH (IpeanonaraeMbli aHANIOr rPYIINkI FOPrOYeCTH ['4).

Kak u B cnydyae npuMeHeHHs B NokpuiTHaX 1ICh u IICh-C,
He0OOCHOBAHHOE OTHECEHHE IUIHT M3 3KCTPYAHPOBAHHOIO IO-
JIHCTHpOJA K CJaboropioyuM MarepuanaM (rpynra roproyectu
I'l mo 'OCT 30244) 3HauuTEeIbHO pacHIHPAET BO3MOXHOCTH
€ro HCIHOJIb30BAaHHA B CTPOHTENBLCTBE MPH OLEHKE Kjiacca no-
KapHOM ONaCHOCTH KOHCTPYKLUHH H pelleHHH Bompoca ob ycr-
policTBe rpaBuiiHOH 3ackmku (npuioxenHe 8 CHull I1-26-76)
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¥ MOXXET MNPHBECTH IPH MOXKapax B 34AHHAX K HEIpeacKasye-
MBIM ITOCJICICTBHSAM.

5. OTHECTOUKOCTS ! IIOXKAPHASA OITIACHOCTL
COBMEIEHHBIX [IOKPHITHA C OCHOBOH U3
CTAJIBHOI'O MIPOOWINPOBAHHOI'O JINCTA
M YTEILUIMTEJISIMHA A3 IIOJJMCTHPOJBHBIX
INEHOILIACTOB C YYETOM TPEBOBAHUH
CHuII 21-01-97*

5.1. Ha 0OCHOBaHHH H3JI0XXEHHOrO B pa3d. 4 HaCTOALIEro J0-
KYMEHTa CIENYET CYMTATh, YTO NPAKTHYECKH BCE HU3BECTHLIE
THIIbI IUTHT H3 MEHOIUIACTa NOJMCTHPOJBLHOrO Pa3IMYHOH IUIOT-
HOCTH, B TOM YHCJI€ H3 NEHOILIACTOB, MOJYy4aeMbIX METOILOM
SKCTPY3NH, 2 TAKXKES TUIWTHI M3 TNICHONMONMCTHPOIA 3apyOeKHO-
ro NPOH3BOACTBA MOI'YT OBITH OTHECEHBI IIPH HCIIBITAHHUAX IIO
['OCT 30244 tonbko k rpymnnaM roprodectu ['3-14.

Bce 0e3 HCKITIOYEHHS THNBI MOJTHCTHPOILHAIX NEHOIUIACTOR
npu ucneitadusax no ['OCT 12.1.044 oTHeceHBl K MaTepyasam
C BBICOKOH AbMOooOpa3yromer crnocobHocTeio ([13), a mo Boc-
rmameHssieMocTH (I'"OCT 30402) — x rpynnam B2-B3.

[IpooyKTEl TEPMHYECKOro pPa3IOXEHHS ITHX II€HOIIACTOB
[IpU HAJIMYHHU HCTOYHHKA 32KHIaHHS AKTHBHO NOANECPXHBAIOT
FOPEHHE, a 10 TOKCHYHOCTH NMPOLYKTOB FOPEHHA B OOJIBIIHHCT-
BE CBOEM OTHOCATCA K Kiaccy T3 (BbicoxoomnacHeie no CHHuII
21-01-97*).

5.2. Ilposenennsimu B 1999 r. so BHUHIIO cTtanpapraeiMH
ucneiTaHuAMHA o 'OCT 30247 u 'OCT 30403 onbiTHBIX 00-
pa3lLOoB COBMEHICHHOIO NOKPLITHA (OCHOBA — CTAJIBHOHN MpOo¢H-
nupoBaHHbIA THCT THNA H75 no ['OCT 24045 TonumHoi 0,8 MM;
[apoU30JALUA — OOMH Ccloil pybeponna Ha OHTYMHOH Mac-
THKE; yTeruuTens ToauuHoH S0 MM — mumTel Mapku [ICh-C
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no TOCT 15588, miuoTHOCTBIO 35 Kr/M’, rpynmsl rOpPIOYECTH
['3; xpoBns — nBa ciod pydeporra Ha OUTYMHON MacTHKe, O€e3
TPaBHHHOM ITOCBHINKH) OBUIO YCTAHOBJICEHO, YTO HX MOBEACHHE
IpH OAHOCTOPOHHEM TEIIOBOM BO3JACHCTBHH (PAKTHYECKH HH-
4Ye€M HE OTJIHYAETCS OT MOBECACHUA PaHEC UCIBITAHHBIX HAa OrHE-
CTOHKOCTH M FOPIOYECTH (pacnpOCTpaHCHHUE OTHA) TAKHUX XE KOH-
CTPYKLHH.

HMcneiTagHele o0pa3nbl MOKPHITHH ¢ pabo4yuM IIPOJIETOM
3,0 M nox Harpy3ko#i 100 kr/M° OTHeCEHBI K KJIaccy MOXKapHOI
onacHOCTH K3 ¢ npenenom oruecrorikoctu 0,2 y.

Cnegyer OTMETHTD, YTO B OTJIMYHE OT Pe3yJbTaTOB, IIOJIY-
YEHHBIX J1aOOpaTOPHEIMH HCIILITAHHAMH, NOBEACHHUE YTCIIJIHTE-
JIEH U3 NEHOIOJHMCTHPOJIOB PA3/JIHYHBLIX MApOK B IOKPBITHAX
(B YCIIOBHAX HCNBITAHHA KOHCTPYKHHUH I10 CTAHOAPTHOMY TEM-
[IepaTYPHOMY PEXHMY) CYLIECTBEHHO HE OTJIMYACTCA APYr OT
ApYyra.

B 1ienoM COBMEIICHHBIE NOKPBITUSA C OCHOBOH H3 CTAIBLHOIO
npo¢pIUCTa U YTEIUTHTEIAMH H3 TUTHT NEHONIOIHCTHPOJIBHBIX U3~
BECTHBIX MapoK (0€3 JONOJHHTENBbHOH OrHE3alUTEl CO CTOPOHBI
BO3MOXXHOI'0 TEIUIOBOIro BO3AECHCTBHUS) — KJIACCHYECKHH IpH-
MEp MOXapOOIIaCHON KOHCTPYKIIMH.

[IpoexTHpOBaHHE KOHCTPYKIMH C TAKMMH IOKPBITHAMH H HC-
IIOJIL30BAHHE HX NPH CTPOHTENLCTBE O0OBEKTOB Pa3iudHOIO PyHK-
[HOHAJILHOTO HA3HAYCHHSA MOJDKHO OCYILNECTBIMITECA B CTPOrOM
COOTBETCTBHH C TpeboBanusmu nedcrsyromux CHull 21-01-97*
u apyrux yacred CHulla Ha oTae/bHBIE THIIN 343HHHA H COOpY-
KEHHH.

O6nacTs NpHMEHEHHS HCNBHITAHHOIO THIA COBMELIECHHOIO
NOKPHITHA — 3[aHHA H COOPYXEHHS V CTENeHH OrHECTOHKOCTH
C KJIaCCOM KOHCTPYKTHBHON noxxapro#i onacHocta C3.
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6. PEKOMEHJAIIMH 11O JONIOJIHUTEJIHLHOHN
OTrHE3AIIIUTE COBMENIEHHBIX NOKPHITHHA
C YTEILIMTEJISIMM U3 'OPIOYHNX
INEHOIIOJIMCTHUPOJIOB

6.1. JIns orHe3amUTHl COBMEMIEHHBIX MOKPHITHH ¢ Tpedy-
€MBIM IpeaenoM OrHecTOMKOCTH RE 15 M ximaccoM moxxapHoM
onacHocTH KO (15) pexoMeHayercd BBINOIHHTH CIICAYIOLIUE
OCHOBHBIC MEPOTIPHATHA:

a) JUI1 YCTPOUCTBA HACTHJIA CIIEAYET HCIOJB30BaTh CTallb-
HOH npodumupoBaHHbeii AucT THNa H7S mo I'OCT 24045 (ue
HH)KE) TOMIUHON HEe MeHee (0,8 MM; [mar pacnoJIOXXKeHHs HE 3a-
IMHINEHHBIX OT OTHA CTAIBHBIX IIPOrOHOB, HA KOTOPLIEC YKIAAKI-
BaeTCs HaCTHJI, — HE 6osee 3,0 M;

0) B KayeCTBE NapOU3OJISIHH JONYCKACTCS IIPUMEHEHHUE T10-
JIM3TWICHOBOH IUICHKH, pybeponya H APYrHX TOPIOYHMX MaTe-
pHaNoB TOJMIMHKHOM He Oonee 2,0 MM; NPH 3TOM HEOOXoauMa 3a-
OuBKa ¢ TOpHOB NYCTOT rodp B NMpoPHACTHIE MaTepHAIaMH
(MHHepanibHOH BaTO#) rpynnel roprodectd HI' Ha riryOnny He
MeHee 250 MM;

B) [10JIHAA 3aMEHa YTEIUIUTENCH B3 FOpIOYMX NEHOIOIHCTH-
POJIOB Ha HErOPIOYHE MATEPHAJIBI, HAIPHMEP IUIMTHI MHHEPAJIO-
BaTHbIE Ha CHHTETHYECKOM CBR3YIOLIEM, TEIUIOH3OISAIHOHHLIC
OnpeaeNcHHON INTOTHOCTH (KaK OJIHH H3 BApHAHTOB);

) DONYCKAETCA IPHUMEHATh KOMOHHHPOBAHHBIC INOKPBLITHA:
NEHONOJHCTHPOJIBHBIE IINHTH (BEepXHHH CJIOH) C MOIUIOKKOH
H3 HETOPIOYHX MAaTEPHAJIOB ONpEACICHHOH TONIMMHEI (HH)KHHH
CJIo¥#) H Heropiovas NMoyIokKa (HHXHHHA CoHf), NEHONO/MCTH-
poJjibHas TUTHTa (CpeaHHM CNoH) U Heroplodas MHHEpaioBaTHasA
[JINTA XECTKas HJIH IOBBINECHHOH XCCTKOCTH TOJIIHHOH He
MeHee 50 MM (BepxHHH ClI0H);
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1) NOAJIOXKKA B KOMOMHHUPOBAHHOM IIOKPBITHH BBUIOJTHACTCH
H3 MHHEPAIOBATHBIX IUIMT IUIOTHOCTBIO He HHxe 110 Kr/m IIpH
TomuHe He MeHee 50 MM; rpynna roprodyectd HI' mo I'OCT
30244 Bcex MaTepHaJIOB, HCIIOJI3YEMBIX B KAUYE€CTBE MOAJIOXKH,
JOJDKHA MOATBEPXIATHCA COOTBETCTBYIOLIHMH CEPTHPHKATAMH
OXapHoH 6€301aCHOCTH;

€) B Ka4eCTBE KPOBJIH (HE€3aBHCHMO OT BHJA YTEIJIHUTECIIS)
MOTYT ObITh HCIIOJIB30BaHbl PYJIOHHBIC H MAaCTHYHEIE MaTE€pHa-
nel rpynn roproyectd 1'1-14; B koMOMHUPOBAaHHOM NOKPBITHH
C NNEHOIMOJIUCTUPOJIOM (BEPXHHUH CIION) HAIMUHE I'PAaBHHHOMN I10-
CBIIIKHM TOJINUHOH HE MeHee 20 MM 00s3aTenbHO (yCTaHABIIHBa-
€TCA B COOTBETCTBHH ¢ npuinoxxenueM 8 xk CHull 11-26-76);

) IONYCKAETCA HE NPOBOAUTDH I'PAaBHHHYIO 3aCHINKY NOKPHI-
THH NpHU COOMOACHHH TpeOOBaHHM K MarepHaliaM YTEILUIUTES
H KpOBJIM B COOTBETCTBHH € npuioxenueM 8 xk CHull 1I-26-76;

3) IIpH NIPUMEHEHUH KOMOMHUPOBAHHBIX NOKPBLITHH C II€HO-
IIOJIMCTUPOJIOM (BEPXHHHM CJIOH) HEOOXOAUMO NpeayCMAaTPHBATh
YCTPOHUCTBO MNPOTHUBOIIOXKAPHBLIX MOSACOB H3 HETOPIOYHX Mare-
PHAJIOB, HAIIPHMEP H3 MHHEPAJIOBATHBIX IUIAT XECTKUX HIIH I10-
BBILICHHOM >XECTKOCTH, IWIMpHHA TaKHX IIOSCOB JAOJDKHA OBITH
He MeHee 6 M, NTosica JOJIKHBI IIEpeceKaTh OCHOBAHUE 1101 KPOB-
JIIO ¥ CJIOHM U3 MEHOMOJIUCTHPOJIA Ha BCIO €0 TONIHUHY;

H) IIPOTHBOITOXKAPHBIE I105ICA MOT'YT HE YCTPAHBAThCs, €CIIH
B Ka4YECTBE BEPXHEr0 H HHXXHETO CJIIOEB TPEXCIOHHOIO YTEIUIH-
T€;I1 HCII0JIb30BaHbl MHUHEPAJIOBATHLIC IUIUTHI I'PYNIIbI FOpIOYe-

ctu HI ;

K) HeoOXOoaMMO KOHTPOJIMpPOBATh pacxol] OHTYMHBIX Mare-
PHAIOB H MAaCTHK JUIS KperuieHHS ((PHKCAlMH) H3OJIALHOHHBIX
CJIOEB B MOKPBITHAX MEXAY coboit; pacxoq OMTYMHBIX MaTEpHa-
JIOB H MAaCTHK YCTAHABJIHBAETCA C YYETOM pe3YyJIbTaTOB CTaH-
JapTHBIX HCNIBITAHUH.
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6.2. J1ns COBMELIEHHBIX NOKPLITHHA C TpeOyeMbIM MpeaeIoM
orHectokocTd RE 15 u xnaccom noxxapro#t onacHoctn K1 (15)
nau K2 (15) pekoMeHayeTcs BHINOJHHTE MEPONPHATHA IO
n. 7.1 a 0,r, e, X, 3, 4, K. Kpome TOro, BO3M0O>XXHO:

a) HCIOJb30BaTh B KA4YE€CTBE IIOUIOXKKH, HApAAy C MHHE-
pajJbHOW BAaTOM, FMNCOKAPTOHHBIE W IHIICOBONOKHUCTHIE JIUCTHI
TOJIINUHOK HEe MeHee 12,5 MM; npH 3ToM HeoOXxonnMa 3abHBKa
C TOPLOB NYCTOT rodpp B npodHacTHiIEe MarepHaraMH (MHHE-
pajibHOM Bato#l) rpynnsl ropodectd HI' Ha rinybuHy He MeHee
250 mMm;

6) NpUMCHATH B KAYECTBE BEPXHETO C/I0S B KOMOMHHPOBAH-
HOM TNOKPBHITHH IUIHTH! U3 [I€HONOJUCTUPOJIOB I'PYIIBI roOproye-
cTH He Boime '3 mo 'OCT 30244,

6.3. [ COBMEIUECHHBIX MOKPHITHHA ¢ TpeOyeMbIM IpeieioM
orHectokocTd RE 30 u xnaccom noxaproit onacHoctu KO (30)
PEKOMEHAYETCA BBINOJIHUTE MeponpusaTad 1o n. 7.1 a, 6, B, €
(B 4aCTH HCNOJIL30BAHHUSA MaTEpHAJIOB KPOBJIH), K.

Kpome TOoro, HeoOXoauMo yCTpOHCTBO B MexX(pepMEHHOM
NNPOCTPAHCTBE TEIUIOOTHE3ALMHTHLIX MATCpPHAJIOB HJIH IIOJBEC-
HbIX IOTOJIKOB H3 HErOpiOYMX MaTtepHaioB JHOO HaHeCEHHe Ha
HH)XHIOIO TIOBEPXHOCTh NMPOQHACTHIIA H CTAIBHBIE NIPOTrOHBI Or-
He3allUTHEIX BCIIyYHBAIOIMUXCA ITIOKPBITHH.

6.4. Tpebyemuie CHull 21-01-97* noxapHo-TexHu4yeCKHE
XapaKTEpPHCTHKH NOKPHITHH H COCTABJIMAIOIIHX HX MaTEpHAJIOB
NO/DKHEI TMOXTBEPXKIATHCA CTAHAAPTHHIMH OrHEBHIMH HCIIBITA-
HHSAMH HX ONBITHRIX 00pa3noB, cepTHHKATAMH ITOXKAPHOH Oe3-
OMAaCHOCTH HJIH COOTBETCTBYIOIIMMH 3KCIHEPTHBIMH 3aKIove-
HUAMH OpraHH3allii, aKKpeAHTOBAaHHBIX Ha NMpaBO NPOBENCHHA
COOTBETCTBYIOILHX HCIILITAHHUHA.

25



BBezienue

1.

2.

26

OI'JIABJEHHUE

[ToxxapoonacHele cBOHCTBA NEHONOJIUCTHPOIBHBIX IIJIHUT

U KOHCTPYKUMH C UX IPUMEHEHHEM ....cooovvviiieinnniarnninannnnnne.

[locneaCTBHA NpUMEHEHHUS YTEMUIUTEIS H3 IEHOIIOJIHCTH-
POJIBHBIX IIIUT B COBMEUICHHBIX MOKPBHITHAX 3jaHUil. Pe-

3yJbTAaThl HATYPHBIX HCNIBITAHHI (ParMEHTOB MOKPHITHH ....

. T'peboBaHHs ACHCTRYIOIMUX NPOTUBONOXAPHBIX HOPM
IPOCKTHPOBAHH ....uuieieirenienreeernenrereernncronseessaesmnmneresssnnnseens

. Pe3ynbTaThl HCIIBITAHMH IUTHT K3 [IEHONOJIMCTHPOJIA U €I0
MOJIHGPHUKALHA HA MOXKAPHYIO OMTACHOCTD ...vvvvvvrerrrvrervenennnnn,

. OrHecTONKOCTE ¥ N0XXapHAasd ONAaCHOCTH COBMELLIEHHEBIX

NOKPHITHH C OCHOBO# H3 CTAJIBHOIO NPOPUIHPOBAHHOIO
JINCTA H YTEIUIHTENAMH H3 IOJTHUCTHPOILHBIX MTEHOTIIAC-

TOB ¢ ydyeToM Tpebosanuii CHuII 21-01-97* ...................
. PexOMeHIAaIlHH N0 NOMOJHHUTEIILHOH OrHE3alMTE COBMeE-

IIEHHBIX MTOKPBITUH C YTEIUIMTEIIMH U3 rOpIOYHX NMEHONO-

JTIHCTHPOJIOB ....eevvvrinrniieieeersnnssesesrassnssssessesesssmnsssessenensassssnnnnns 23



Omeemcmeennwit 3a evinycx H.B. Cnupnoe

IToamacano B nevars. 21.04.08 r. @opmar 60x84/16. I1leyats odcernas.
Yen. ned. a. 1,63. T. - 1000 3x3. 3aka3 Ne 25.

Tanorpadpus ©I'Y BHUMIIO MUYC Poccun.
143903, Mocxoecxas oba., barauuxurcxuu p-u,
noc. BHHHIIO, o. 12




BuuManuio yuurareseu!

[To TeXxHUYECKUM nMpUYMHAaM Ha CTp. 25 JOoNyIlieHa Onevyarka.

B . 6.2 n 6.3 cceulKy Ha 1. 7.1 3aMeHHUTh CCHIJIKOM Ha I11.6.1.



