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BBEAEHHE

1. Mpeamer ¥ 3agauu Kypca

B wmartepnasax XXVII cwezna KIICC u uocaeayowux [lienymon
UK KIICC noauepknyro, uro CyTh CTPaTerHyecKofl JAMHHH MApTHH 3a-
KmouaeTes B YKpeIJieHHn IKOHOMHYECKOH MOUIH CTPaHbl, peuleHHd Ha-
3pEeBIIHX KPYNHLX HAYYHO-TEXHHYCCKHX M X03fficTBeHHBIX 3a1av,
B nofikeme OJarococToAlHA Hapola.

Bee, 410 cocTABASET IKOHOMHUECKHH TIOTEHIHAJ CTPaHLl, ABJsETCS
A0CTOSHHEM Hapoda #u Tpedyer paunTeabHOr0 OTHOWECHHS, HAACAKHON
3auHTBl H oxpaun. [TosToMy nomaproil NPopHIAKTHEE B CTPOHTEJBCTBE
cefiuac npHjiaeTcs NepBoOCTENeHHOE 3HAYMEHHE.

[Moxkapnas npoduiakTHKa B CTPOHTENLCTBE 3aHAMAETCA H3YYEHHEM
TEXHHYECKHX pelennfl H MeTOJOB OCYUIECTBJEHHS Hal30pPHLIX (YHKUHA,
cnocoGeTByouux oGecnedeHtio  NPOTHBONOMKAPHON  SAMUTH 313Nl
H COOPYeHH]i CTPOHTEILHEIMH pEIIeHHAMH.

. Banasamu nomapuoll NPOPHJAAKTHKH B CTPOHTEJLCTBE FABJSIOTCH
npeaynpemienie noixapos; ofecnedenne YCJAOBHI Aaa ycHemHof Joka-
JH3AUHH M JIHKBHIAUHH noxapos; olecneucune ycJoBH Aas Gesonacuoft
IBAKYAlHH J0Aell, KHBOTHBIX H HMYULECTBA, 9TO NOCTHraercs ompeje-
JEHHBIMH KOHCTPVKTHBHWMH H 05'&@)11{0-11.’13[II{pDBOilltthH pewicHHAMHU,

K uneny BamuuX KOHCTPYKTHBHHIX DeINeHHil OTHOCHTCH TAKHE, KO-
TOple O0CCNeuHBAIOT CONPOTHBJIEHNE BOrOPAEMOCTH H HEOGXOAHMYIO
OrHECTOMKOCTh cTpOHTEbHLIX KoHeTpykumil. Hemanopamnoe 3smauenne
LA CHHMEHHA yuiepba OT BO3MOMKHOro noxapa W obecnedcHusa Ged-
ONACHOH 3BaKyalHu JojAefl HMEIOT crenuajbibie NPOTHBONOXKAPHBIE
KOWCTPYKUHH., K HAM chaeayer oTHecTH NPOTHBOMOMKAPHHIE nperpaisi;
KOHCTPYKUHH [0 NPOTHBOALIMHOI H NPOTHBOB3PHIBHON 3alluTe 3/4aHHH;
KOHCTPYKItHH, obecneynpaionine Gezonacuyio spakyauuio Jmojefi npu mo-
Mape H JOCTYm K ougary fmoxapa.

O06beMHO-NIJaHHPOBOYHLIE PeLIEHHA HanpaBJeHsl HAa  OrpanHdeHne
pacnpocTpaHeHus NO¥APA BHYTPH 3JaHHA B MEKAY 3AaHHAMH; OrpaHuve-
HHe PACHpOCTPAaHEHHd NPONYKTOB FOPEHHsi UPH MoXape H pacupocrpa-
HEHHA BO3MOMKHOTO B3PHBa 3a Npeieasl OJHOrO HOMelleHHsd; pauHo-
HAJBHOE pa3Mmeuiende paGoynx Mect, MectT npeluiBanns J0jel, IBaKya-
IHOHHLIX nyTelf H BHIX0A0B, obecneuydBalouMX ycaosua OesonacHofl
IBAKYANHA MOIeH.

HanGonee addexTusra npoTHBONOMKAPHAS 3amuTa 3pawnfi B co-
OPYKEeHHA TpPH COUCTAHHH KOHCTPYKTHBHHX H OGBEMHO-MIAHHPOBOWHBIX
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pewenni. Hanpumep, nanfexauias NPOTHBOALIMHAS 3amuta  3nannii
obecnennBaercs yaaacHuem AHMa NpH noXape B KelaemMoM Hanpasne-
HHA, H30AAUHEN HCTOUHMKOB JaBMACHIE H HE3aALIMAAECMOCTLIO CMEN-
HEIX IOMelleHuil.

Crepyer orMernTs, uTo paspaGoTKa W BHELPEHHE TEXHKWCCKHX W Op-
FaNH3AUHOHAKX pelleHiil N0 NPOTHBONOMKAPHOH 3aunte oOLEeKTOB Ha-
poanoro X03A1CTBA HBJARIOTCA HEOTHEMJAEMBIM H OprafnHuYecKkiM 3sneMeH-
TOM ACATENLHOCTH NPOEKTHPOBUINKOB, CTpOHTE.ﬂeﬁ H 3IKCNAYATauHOHHH-
KOB H OCYUIECTBAACTCA HMH HA OCHOBAHHH TpeDOBaHMA JeficTBYIOWHX
HOPMATHBHKEIX AOKyMenToB Oprank rocyaapcTBeHHOr0 MOMKAPHOTO Haf-
jopa (I'TIH), ocyumecrasiontic KONTPOAL 3a coBGJI0IEHHEM JefiCTRYIO-
WHX HOPM H npasia nomapuofi GesonacHocry, oGa3zansl 3HaTh NPOTHBO-
nokapneie TpeGoBaHHS HOPMATHBHHX MAOKYMEHTOB, aKTOB, NOJOXKeHn
H NPaBHJALHO HX TPHMEHATH,

B coorserersun ¢ [oaoxennem o I'TIH, yTBepaenHuM nocTaHos-
nenneM Cosera Munncrpos CCCP Ne 1115 ot 26 jpexadpa 1977 r,
AomkHocTHRe auna opranos TTIH necyr yeranosaennylo saxkoHopa-
TeAbBCTBOM OTBETCTBEHHOCTE 34 HEBBITOJHEHHE BO3JOMEHHHWX HA HHX
abszannocteii u 3a HENpaBHJABHOE HCNOJLAOBRAHHE HMHA Npae.

Haanune B maweii ctpane cHcreMbl ofmeofa3aTenbiblX HOPMaTHB-
HBIX JIOKYMEHTOB, cTporce coGmojeHne coaepikalluxcs B HHX Tpebo-
BaHA SBASIOTCH OCHOBOT BHEAPEHHs PAINOHAJBHLIX TMPOCKTHHX pelle-
lmﬁ, COBpEMEHHLIX MCTOLOB CTPOHTEJbHOrC MpOH3BOJACTBA, BaAHeHIHM
CpeacTBOM NOBBILIEHHA SCIJC]‘}QKTHBHDCT}{ CTPOHTEALCTEA H NO3BOAANOT pas-
paGaTeiBaTh W BHEAPATH CHCTEMY NPOTHBOMOMKAPHON 3alHTHI 3AaHMA
i CcOOpyMKeHHil Ha cTaaufax NPOEKTHPOBAHHHA, CTPONTENLCTBA H PEKOH-
CTPYKIHH 0GBEKTOB.

Doaswioe Mecto B COpepKanun JHCUNTIHHB 3anuMaer usyuenue
METOAOR OPraHH3Iallin Hajlopa NpH TPOEKTHRPOBAHHH H CTPOHTENLCTBE
o6bekToB napoanoro  xossiicTea.  IlepBocreneHHoe  3HAYEHHE  MMeeT
B 9TOM naane paspaotka oOWBX H YAacTHEIX METOAWK TNPOBEAEHHH
obenenosannii aeficTeyiomnx o6HEKTOB, HOBOCTPOEK RJH NPOBEPKH CO-
OTBETCTBHA TeXHHYECKHX pemeunﬁ B NMPOEKTHHIX MaTepRanax Tpeﬁona-
HEAM noapueit GesomacHocTs.

Sipdpextnsnan paGora I'ITH nossoasier He TONBLKO COKPaTHTH KOJN-
YECTRO NOXKAPoB, HO W yOWIKH OT HHX. COeperas HapoiHoe AOCTOfHHe
0 anunyio co0CTBEHHOCTL Fpakian or noxapa, paGoruukn T'TIH cosna-
10T NPEANOCHAKH AN YCNeWHOro BHNOJHEHHS [JAHOB pasBuTHA Ha-
poanoro xoasfictea CCCP, zapaw, nameuennsix XXVIIcweanom KIICC
No YAYUMCHHIO MaTepHaNbHOro OAarococTOAHHS TPYAAULHXCH.



2. CucTema npeAoTBpALIEHHs NOXKapa
M CHCTEMa NPOTHBOMOXKAPHOM 3aUIHTHI.
Passutie noxapHoii npo@uIaKTHKH

Kamanit oGbexr, spanue HAH COOpPYMKeHHe B 3ABHCHMOCTH OT KOH-
CTPYRTUBHLIX B OOBEMHO-NIAHHPOBOYHLIX peIIeHHi, KOoJHYecTBa moXxKap-
HOH HArpysKH, HaJHYHA NMOTEHIHAJBHLIX HCTOUHHKOB 3aXHraHAs H Apy-
rux QakTopop HMEET onpeleiediyio momapHyio onacuocts. [lomapran
OHACHOCTh Mpouecca HaH 00beKTa B lEJOM XapaKTepH3yeTcs BO3MOMK-
HOCTBI0 BO3HHKHOBEHHA NOXKAapa, a TAKKE YCIOBHAMHN, BAHAIOMIAMH HA
€ro passuTHE.

Ocuosxofi sagauefi opramop noxapuoit oxpanst CCCP, m npemae
GCEro  rocyAapcTBeHHOro NOXapHoro HaA3opa, ABASETCA peanusauns
OpralfM3aMHONHBIX B TEXHUYECKHX pelleHuit 1o npuselendio o0bLEKTOB
Hapoanoro xo3sficTea B noxapobesonacHoe coCTOAHHE,

B cootserctena ¢ TpeGopanuamu ['OCT 12,1.004—85 «Iloxapuas
GesonachHocts. OGuine TtpeGoBanus» noxapuas OesonacHocTs oObeKTa
A0AXKHa ofecneunBaTheA: CHCTEMOR mpepoTBpaliesnns noxapa; cueremofi
NPOTHBONOMKAPHOA SallHTH; OPraHH3ANHOHHO-TEXHHUECKHMH MEpOMpHs-
THSMH,

Cuerema npejoTBpalllenus HOXapa BKIOuaeT B celia  KOMIJAGKe
OpPraHu3auHoHHbLIX H TEeXHHYECKHX CpPE/CTB, HANPABJEHHBIX HA HCKJOUe-
Hile YCJAOBHi BO3HHKHOBEHHS MOXKapa.

[Tox cucremoll NpoTHBOMOMKApPHOI 3alINTHI NOHHMAETCA  COBOKYM-
HOCTL OPraHU3ALHONHBIX MEPONPHATHI H TEXHHYECKHX CPCACTB, Hanpas-
JICHHBIX HA mpejoTBpallente Bo3aeficTBHA Ha Jjioaell onacHHX (akTopos
nozapa M OrpanHvenHe Marepuanbuoro ymepba or Hero.

[Tporusonokapuas aamkta 3Januil, COOPYKEHHH, HACEJNEHHBIX MeCT
ofiecneunBaeTcs NpPHMEHCHHEM: CPECTBE MOMKAPOTYIICHHA W COOTBETCT-
BYIOUIHX BHIOB MOXKAapHoil TeXHHKH; aBTOMATHYECKHX YCTaHOBOK MO-
MAPHOR CHIHAMH3AUNE H NOMKAPOTYUIEHHS; TEXHUHUECKHX CPECTB, KOHCT-
PYKTHBHUX H 00BLeMHO-NJAHHPOBOYHBIX  pemenuii, OrpaHHuYHBAaIOUIHX
pacnpocTpaHeHHe NOJKApPa M B3PbLIBA, OPraHH3YIOWHX CBOCBPEMEHHYIO
IBAKYAUHIO JIOJeil, a TakKe TEXHHUECKHMH DpeweHusMu no hhextus-
HOMY HCMOJL30BANHIO NOMKapPHOH TeXHHKH.

OprannzanHoHHO-TEXHHYECKHE MCPOTIPHATHSE MO OfECIeueHHio 1mo-
#apHoi GezonacHocTd 0OBEKTOB HAPOAHOrO X03fficTBA BKJIOYAIOT:

OpraHusauMio noapuoii oxpann (B YCTAaHOBACHHOM nopsake) co-
orseTcTByomlerc Buaa (npodeccHonadbHoll, ZoGpoBOJBLHON H T.IL), ee
HHCAGHHOCTH H TEXHHYEeCKOH OCHAUICHHOCTH; :

TMacMOPTH3AUMIO BELIECTB, MaTepHaJoB, H3NEJHil, TeXHOJOIHYECKHX
npoueccoB H o0BEKTOB N0 ofecneieHnlo MoKapHoi Ge3onacHOCTH;

MmupoKoe npHeJjevenne OGLUIECTBEHHOCTH K BompocaM obecneveHns
nokapnoit GesonacHocTy,
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opranuzaiiic o6yyenHs HaceNeHHs npaBuaaM nomaphofl Gesonac-
HOCTH;

paspaGoTKy H peaiH3auHi0 HHCTPYKIH{, HOPM M NPABHJI NOKAaPHOIl
GesonacHocTH;

pazpaboTKy MEpONpHATHI MO ACHCTBMAM AAMHHACTPalHH, 06CAYMKN-
BaOIIero nepconana W HaceJCHHA Ha CJ[}‘llaﬂ BO3HHKHOBEHHYE noXapa
H OpraHH3alid IpaKyanun J'l]'OJ.'I'.eﬁ;

H3roOTOBJCHHE H NpHMEHeHHe CPEACTB l!ﬂrﬂﬂﬂﬂﬂﬂ aruTaunHy mo obec-
NEYEHHIo NOMKAPHOIR Ge3aonacHoCcTH.

Axanns powensnoxennpx tpebosawni OCT 12.1.004—85 mnoka-
3WBAET, YTO HANDABJEHHS, H3ywaeMble MNoXapHoit npodHIAKTHKOI
B CTPOHTEJRCTBE, MNOJHOCTBIO COBIAJAIOT ¢ OONIMMH  HanpaBJeHHSMH
Gopebui ¢ noxapamu, Bmecte ¢ Tem nomapuan GesonacHocTh o6LeKTOB
ofecreynBaerTcs He TOJNLKO CTPOHTEABHEIMH PEMICHHAMH, HO H KOMILJIEK-
coM Mep no HIJGJLYIIPEHJIEHHR) noxapoB, OrpaHHueHHI0 HX pPa3BHTHA
U TIONKAPOTYIenHd, O6ecIedennio CBOEBPEMEHNOli 3IBaKyauwn Jjojel,
HHBOTHHX H HMYIIECTRAa, a B caydae HeoOXOAHMOCTH W HX ClHacenusd.
Hanpawep, nomaphas npodHAaKTHKE HE 3aHpMaercs BONPOCAMH Tex-
HHKH H TAKTHKH TYWICHHS [I0}KApoB, OARAKO 3TH BONPOCH ABASIOTCA
COCTABHBIMH 3JeéMeHTaMH CHCTEMbI lTpOTHBDI'IO)KapHOﬁ 3aMHTE 0OBEKTOB
HAPOAHOrO XO3AHCTBA.

3amura oGuexkToB HaponHoro xossiicrea CCCP or nomapos opra-
HH30BAHA B TOCYAApPCTREHHOM macwmrabe. 3rto NOJOMenHe 3aKpenjieHo
netopuyeckny gexperom «O6 opramusaldH rocyaapeTBeHHHX Mep Gopb-
Gu ¢ orsiem», yreepxienutim npencesatenem Cosera Hapoanux Ko-
muccapos B. H. Jleunuwnim 17 anpensn 1918 r. 31y aatry NpHATO CHH-
Tath JHEM CO3JaHHA COBETCKOM TIO)KEIpHOﬂ OXpaHB, JAHeM 3apoXieHns
«KaK NpeiynpeiANTeNbHHEX, Tak W 060pOHATeALHEIX Mep OophOhl ¢ no-
mapamu» B Maciurabe Beeit pecnyGanku.

B crpane yupexkaaerca [lomapuwit coser PC®CP, na xotopuil
BO3JIAraeTcd <«<BHCINEE PYKOBOJCTBO, oﬁ'hennnenﬂe, HanpapJjeHHe H pas-
BHTHE MeponpuaTHi no GopnGe ¢ ormem». Jlexper npeaycMaTpuBan
FOCYIAPCTBEHHHI KOHTPOAL 32 BHMOJHEHWIEM OPraHH3alUMAMH ¥ VYpexK-
AenHsiMu Mep moxapuoit Gesomacioctn. B mem nojpusepknsanack weobxo-
AHMYCTL IIHPOKOTO paseuThs  npoduiakThyeckoil  paboThl, H3ILanHA
npasua, HHCTPYKUMIi, JypuajioB W Gpomiop no noxaphomy ey, neoG-
XOAHMOCTh MOAMOTOBEH CHEUHANHCTOB NOMApHOro nena B !lpOdJHJIL‘ﬂHX
YUHJHIIAX, IMKOJaX H Ha Kypeax.

18 mwions 1927 r. BIIMK w CHK PC®CP npunsism pemenne o co3-
Jlaii| B CTPaHe TOCNOMHAAI0PA, NPHIBAHHOTO OCYIIECTBJATH KOHTPOJB
3a CcOCTOSHWEM MNoMKapHOH (e30NacHOCTH BO BCEX KOMMYHAJLHHIX, Be-
JAOMCTBEHHNX H obulecTBeHHHX opranuzamusx. @ynkuuw ero Gulan
BO3JIOKeHL HA annapaTH H NoApasieneHHs noxapsoii oxpann HKBJIL
COK3HLIX pecny0aHK,
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B npouecce passuTHA COBETCKON MOMApHOH OXpaHbl COBEPUICHCTBO-
Bajaach rtakxe crpykrypa oprawos [TIH u oprauusaums npodunaktu-
ueckofi paGorhl. OTBETCTBEHHOCTL 32 NPOTHBONOMKAPHOR COCTOAHNE OOH-
CKTOB HAapOLHOro Xoasictsa Oblja BO3JIOKEHA HA HX pyKosoauTtesedl, so
BCEX COIO3HBIX pecnybaukax coszians oprauws TTTH.

B 1934 r. 8 cocrase snoshr ofpasosannoro oGuecowanoro Hapon-
noro Kosuccapuara suyrpennux aea cosaaerca I'VIIO ¢ nepudepnii-
HLIMM  ANNAPATAMU, HA KOTOpHLE BO3JArajuch PYKOBOACTBO NOKapHOf
cayx00fi B Ooprann3auus NPoPHAAKTHKH T0KapOB.

C momenta cozaanus I'¥TIO aestensnocrs opranos TTTH noayunaa
nansieitmee passutue. Iloctanosaennem BIIMK nw CHK CCCP or
7 anpeas 1936 r. «O rocyaapcrsennoM noapHoMm Hajasoper» Gwin on-
peaenensi Qyuxusin u npasa ['TIH. PaapaGorka nporuBonomapHbix
HOPM H NPABHA, KOHTPOAL 33 WX BHINOJHEHHEM NPH  NPOCKTHPOBAHHH,
CTPOHTEALCTBE H SKCIAyaTauun OOLEKTOB HAPOANOro Xo3sficTsa crasu
HEOTBEMJIEMOH HacThiO AesTedsHocTH opranos TTIH.

3. OcHOBHbIE PYKOBOASIIKHE NOKYMEHTHI,
peraamenTHpylouHe aeateasHocTs opranos I'MH
¥ noxapHyio 6e3onacHoCcTh 00BEKTOB

B csoeii nopceaseBnofl AGATEALHOCTH AOJMKHOCTHHIE JHUA OPraHoB
I'TIH pyxosoactsywortcs B macrosiuiee spems «[lonomkennem o rocyaap-
creentom noxapuom Hagzope B CCCP», yTRepMACHHLM NOCTAHOBJE-
Huem Cosera Muuuctpos CCCP Ne 1115 or 26 pexaGps 1977 r.

[MocTanobaenne NPeAyCMATPHBAET, YTD OCYLIECTBJCHHE KOHTPOJAN 32
cob/oAeHHEM MHHACTEPCTBAMH, BEIOMCTBAMH, AOJAHOCTHBHIMH JAHULAMH
H rpaKAaHAMH YTBED#IeHHBHX B COOTBETCTBHH ¢ JeficTBYIOHIHM 3aKO-
HOAATENBCTBOM HOPM H NpaBus nojkapuoii GezonacHocTH Ha o0BeKTaX
HAPOAHOrO X03AllcTBA NBAAETCS OAHOA H3 OCHOBHLIX 34144 OpPraHoB
ITIH. B o6aactin mopmatisHo-texnuueckoit paborw oprans TTTH sm-
NOAHAIOT CACAYIOULHE OCHOBHBIE (YHKILHH:

JAI0T 3aKMIOUCHHS NO NPOEKTAM HOPM H NPaBHJ CTPOHUTEABHOTO
NPOEKTHPOBAHHS il MO NPOEKTHHIM DEHIEHHSM HA CTPOHTEJNLCTBO OOBEK-
TOB, Hd KOTOPLE HET YTBEePKACHHHX HOPM H HPaBma win ¢ obocHoBaH-
HLIMH OTCTYIICHHAMH OT AEHCTBYIOULHK HOPM;

OCYUIECTBASIOT KOHTPOJL 33 BHNOJHEHHEM NPOSKTHHMH (B BHbO-
POYNOM NOPAAKE) H CTPOHTEALHBLIMH OPraHH3AWHAMH MPOTHBONONKAPHHIX
TpefoBaunil npH NPOCKTHPOBAHHH, CTPOHTENBCTBE H  PEKOHCTPYKIHH
00BEKTOB HAPOJAHOrO XO3ANCTBA;

YHacTBYIOT B rOCYAdpPCTBEHHBIX KOMHCCHAX MO NpHEMKe B 3IKCIAya-
TAUMIO BAKOHYEHHHIX CTPOHTENBCTBOM OOBEKTOB.

Bosnoxennsie na opranst I'TTH nacrosmum Tlosoxkennem Qyukumn
He 0cBOGOKAAIOT COOTBETCTBYIOULHE MHHHCTEPCTBA W BeloMcTBa oT 00A-

il T S



3aHHOCTEN CHCTEMAaTHYECKH KOHTPOJHPOBATH BHNOJAHeHHe TpeGoBamni
noapHoii Ge30nacHOCTH M e CHHMAaleT ¢ PYKOBOAHTEJCH NpeAnpHaTHi,
Yupexaennii § oprannsanuil NepcoHaJbHOR OTBETCTBEHHOCTH 3a NOMKap-
HYI0 (e30nacHocTh BEEPEHHEX HM OOGBEKTOB.

B cootserctenn ¢ IToaomennem o TocygaperBeHHOM NOXKapHOM
nagzope I'YIIO MBI CCCP B 1987 r. paspaGoraio HOBOE HacTaB-
Jenne no opranusauun paGorsl opranos I'TIH. Dro macrasaemne perna-
MEHTHpYeT pasanunsie GopME M METOAH NO OPraHH3aln| cayxeOwol
AeATeJPHOCTH UEHTPAJbHBIX, TEPPHTOPHAJMBHBIX H MECTHHX OpraHoB
I''TH MBJI CCCP u sBasietca Ans HHX OCHOBHBIM PYKOBOASLIAM JI0-
KYMEHTOM,

Pemenns no npoTHBONOXKAPHOA  3alluTe 3AaHHi H CoOpyKeumii
NOAKHE 000CHOBLBATLCH HOPMATHBHEIMH JOKYMEHTAMH, KOTOpHe noa-
pasneasiorTest Ha ofiecolosnbie, BeLOMCTBEHNBE W pecnyGAnKaNCKRe.

K ofuiecoiosnsiM HOPMaTHBHEIM JOKYMEHTAM OTHOCATCH: CTPOHTEDb-
usie nopMbl B npasuaa — CHull; obuiecoosnsie HOPMB TexHoJoruue-
ckoro npoektuposanust — OHTII; wopmarusuoie JoKymenTot Op2anos
rocy1apeTBEHHOr0 HAA30pa; OTACTbHEX MuHHCTepeTB H pepoMcts CCEP,
ofmecTBenHnXx oprannsaunii. OOGllecol03nble HOPMAaTHBHLIE ROKYMEHTH
00A3aTeAbHE AJ8 HCNOJTHEHHA BCEMW MHHHCTEPCTBAMH M BEAOMCTBAMMH,
a TaKiKe OPraHH3AUNAMH, YYPEeHJCHHAMH H NPeANPHATHAMH He3aBHCHMO
OT HX BeJOMCTBEHHOH MOAYHHEHHOCTH.

Kamnoit raape CHulla npucpauBaercss wiundp, cocrosuinii u3 6yks
«CHuIl», nomepa uactn (oana umdpa), Homepa rpynnsl (ase undpu)
1 HoMepa jokymenta (aBe UM(ppH), OTAEJEHHBIX APYr OT ApyTa ToOU-
KaMH; jBe nocaennne uudpel, npHcoeaHHAeMHEe uepe3d Tupe, 0603navaloT
ABe nochaeanwe uM(ppH roaa yTBepaAenns nokymeHrta. Hanpumep,
CTPONTEJALHLIE HOPMB W TpaBHAa ¢05HJ.ECTB€HHHE 371aHHA W COOpYMe-
uus» puetor wudp: CHull 2,08.02—85.

K BenoMmMcTBeHHBIM HOPMATHBHEIM JIOKYMEHTAM OTHOCATCH: BeIOM-
cTBeNHLie cTpouTesbhnbie HopMul — BCH w penomcrsennsie nopMe Tex-
nosoruyeckoro npoextiposanus — BHTIIL. Benomcrsentitie nopMaTHBabe
JOKYMEHTH YYHTHBAIOT crnenHduKy oTpacian HapoAHOTO X03diicTea, py-
KOBOAHMON AannsiM MUHHCTEpCTBOM (BeAoMcTBOM), W o6a3aTenbinl Ang
BCEX Oprannsanmnii, yupemiennii § TpeanpuaATHil MHHHCTEpCTBA (BelOM-
CTBA), VTBEPAHBIUICTO 3TH AOKYMEHTH. BelIOMCTBeHHHE HOPMaTHBHLIE
JLOKYMeHTH ofA3aTe/bubl TakmKe ANA OPraHn3audi, ynpexpennt u npem-
NPHATHII, OCYUIECTBAAIONIHX TNPOEKTHPOBAHHE H CTPOHTERCTEO Nped-
npuATHA, 3aHHH H COOPYIKEHHIi OTPACAH HAPOIHOrO X03aficTRa, pyKOBO=-
IHMON JlaHHLM MEHHCTepeTBOM (BenomcrsoM). Hanpumep, npm mpoek-
THPOBAHHH,  CTPOMTEALCTBE M PEKOHCTPYKIHH TeaTpoB, RayGom
W KWHOTEATPOB NPOEKTHHIE W CTPOHTE/LEEIE OPraHH3allid, HE3aBHCHMO OT
BEOMCTBENNON  NPHHAMJIEIKHOCTH, AOJKHE  YUHTHBaTh TpeboBanns
BCH 45-86, «Kyantypro-3peanuinnie yupexaeHus», Hiv



PecnyGankanckue crpontesbubie nopmu (PCH)  peraamentpyior
ipeGoBanusi NO TPOEKTHPOBAHKHIO M CTPOHTENLCTBY OOBLEKTOR € Yy4€TOM
cHeuH(HYecKHX yeJosuit colosnoli pecnyGanku H ofsisaTesbHB ISt BCEX
opranusauuil, yupemaenuil m TpPEANPHATHIl, He3aBHCHMO OT HX BELOM-
CTBEHHON NOAYHHEHHOCTH, OCYUIECTBASIOMIAX NPOEKTHPOBAHHE H CTPOH-
TeALCTBO 0OBEKTOB, PasMellaeMbLX Ha TEPPHTOPHH AaHHON pecnyGaHkm,

Bepomerpennsie § pecnyGAHKaHCKHE HOPMATHBHBE JOKYMEHTH He
JOJHB NPOTHBOPEUHTh OOLIECOO3NLIM HOpMaM HAH AyOaupoBaTh HX
i, Kak Npasuio, paspabarhiBaloTCA B pasBiTHE OCUIECOIO3HBIX HOPMaTHB-
LIX 1OKYMEHTOB.

B ponomncnne K HOPMATHBHLIM AOKYMEHTAM MOTYT H3AaBaTels NO-
CoOHA, KOTOphIE [AETAJHIUPYIOT OTAeNbHLIE HX [OJOMKEHHA, COAEpIKAT
VETOAHKH pacyera MO HEKOTOPHM TeXHHYECKHM pelleHHsM, CnpaBouHbie
MaTepHAJH, HeoOXOAHMbIE s NPOeKTHpoBaHus H crpontensctea, Ilo-
co0HA He ABASIOTCH HOPMATHBHEIMA MOKYMEHNTAMH H OpPraHH3auWu Bnpa-
pe npuHAMath Goslee adpeKTHBHEE 06OCHOBAHHLIE PENIeHIS.

INonGopky HOPMATHBHEIX JOKYMEHTOB /I NPOBEPKH NPOTHBOMO-
HAPHOTO COCTOSIHHA TIPOGKTHPYEMOro WJH CTposillerocd OOBEKTa oOcy-
UIECTBAAT B 3aBHCHMOCTH OT mOcTapjennodl sapaun, ITpu stom pabor-
nuk I'TTH pomken yMmerh BLULeJHTh H3 HHX NPOTHBOMOMKaphbie TpeGoBa-
HHA, OTHOCAUIHECH HENOCPE[CTBEHHO K NpOBepAeMoMY OOBEKTY,
N B NpeAnaraeMulX PEUIeHMAX MO pPesyJbTaTaM NpoBepkn coOJIOCTH Tex-
HHYECKYIO 3aKOHHOCTh, He 3aBHIIAS M He 3aHHkasn TpeGopaunnil noxap-
Hoil GesonacHocTH, NPexycMOTpeHHHX HOpMamu. B stoM cayuae nene-
coobpasHo mnonobpanHble HOPMATHBHBIE JOKYMEHTH YCJI0BHO pa3bHTh
Ha TPH TPYNOb: CHENHANH3HPOBAHHBIE, OTpPac]eBHE H MeROTpacieBHe.
K nepmoii rpynne neoGX0AHMO OTHECTH HOPMATHBHBIE AOKYMEHTH, YuH-
ThiBaloulie cnendduky aannoro obbekta (cnenuanH3HpOBaHHBIE); KO
BTOPOR rpynne — HOPMEL, PErfaMenTHPYIOme TpeGOBAHHA K AAHHOMY
obbeRTy H emy nofo6nniM (OTpacieBie); K TPeThell rpynne — HOPMH,
cojepxauiye obmme TpeboBanna noxapuofi GesonacHoctH OGes yuera
BEJIOMCTBEHHON NpHHAANexHOcTH ofkekra (MexoTpacnesuie), Ilpm ske-
nepTH3e NPOSKTHHIX HJH CTPOHTENBLHBIX pewennii g NepsByio ouepens, py-
KOBOJACTBYIOTCA CHCUHAJHIHPOBAHHEIMH HOPMATHEHBIMH AOKYMEHTaMH
H B OOCAelHION — MeKOoTpaceBhIMH, Tax, npn IpoBepKe NpPOEKTHHIX
peliennil spauns Teatpa B NEPBYIO OYepeab HeoOXOAMMO PYKOBOACTBO-
patbes BCH 45-86 «KyanTypro-speanmnue yupexaenng», satrem CHull
2.08.02—85 «O6uecrpennbie 3fanua W coopymenns». Hegocraiomue
TpeGoBanns noxapno#t OesonachocTH neobxoaumo pubGuparte n3 CHull
2.01.02—85 «ITpoTuponoxapusie HOPMbI®,

Beeneune u raasw 8, 9, 10, 12, 13, 19 namucans B. B. I'pywes-
exum; raass 1—4 — B, I, Tokapesum, raasu 5—7, 20, 21 — E. T. 1ly-
punnM, raasu 11, 14—16, 22 — H. JI. Kotosum, 17, 18 — B. H. Ca-
NOPYKOM, ' :
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Pasnen 1. CTPOHTEJIbHBIE MATEPHAJIbI

XXVII cve3n KITCC nocrasun Goabuine 3ajzauu B obaa-
CTH PA3BHTHS M COBEPIICHCTBOBAHHS MaTepHAJbHO-TEXHH-
yecko#i 06assl CTPOHTENLCTBA, YKa3ad Ha HeoGXOAHMOCTb
YJAYULIHTL CTPYKTYPY H Ka4yecTBO KOHCTPYKUHOHHBIX MaTe-
pHAaNOB, a TAKKe HX TeXHHKO-3KOHOMHUYECKHEe XapaKTepHCTH-
Ki. CoBpeMeHHOMY CTPOHTEAbLCTBY TpelyloTcs Jerkne 3d-
(peKTHBHLIE KOHCTPYKUMH H H3LeANs MOJHOI 3aBOACKOIN
rOTOBHOCTH, obeciieunBaloulie CKOPOCTHOH KPYMHOOIOUHbIi
MOHTAK S3AaHHH H cOOpy:eHHH NPH MHHHMAJBLHBIX 3aTpa-
Tax TPyJda Ha CTPOHTENBHON MJolajiKe.

K coxaxennto, nerotophie BuAL 3(PQEKTHBHBIX KOHCT-
PYKUHOHHBLIX MaTepHagos, obnajgas LeIbIM PAIOM HECOM-
HEHHBIX JIOCTOHHCTB, HMEIOT XV/Lilie Mo CPaBHEHHIO C Tpa-
JAHUHOHHLIMY MaTepHaJaMH X4paKTePHCTHUKH C TOYKH 3pe-
HHA NoXKapHOi 6e3011acHOCTH.

3HaHHe CBOHCTB M METOJOB OTHE3AUHTHl CTPOHTEJBHBIX
MaTepHaNoB noMoraer LeJeHanpapJeHHHO paspabarbiBaTth
H BHEAPATh TeXHHYECKHE pelIeHHs N0 IMOBbLILICHHIO OrHe-
CTOHKOCTH KOHCTPYKIHHA, UTO B KOHeUHOM HTOre cnocober-
BYeT CHHJKEHHMIO NOKapHoi onacHOCTH 0OLEKTOB HAPOAHOIO
X03sicTBa.

Fnasa 1. OCHOBHBIE CBOHCTBA CTPOMTEJIbHBIX
"MATEPHAJIOB

§ 1.1. Knaccudurauusa cTPOUTENbHLIX MATEPHANOB
10 MPOHCXOMACHHIO, HAZHAYEHHIO W BO3rOPAEMOCTH

[To npOHCXOXKAEHHIO CTPOHTEJNbHBIE MATEPHAJB MOKHO
Pa3sjeNuTs HA JBE TPYNNE: €CTECTBEHHBIE H HCKYCCTBEHHBIE,

EcrecTBeHHBIMH HA3LIBAIOT TAKHC MaTepHaJnl, KOTOpHIe
BCTPEYAIOTCsi B NPHPOJE B TOTOBOM BH/JE H MOTYT HCIOJb-
30BaTLCSi B CTPOHTENLCTBe Ge3 cyllecTBeHHOH 06paboTkKH.

HekycerBeHHBIMH HA3BIBAIOT CTPOMTENbHBIC MaTepHANb,
KOTOpLIC He BCTPEYAloTCss B NPHPOAE, a HITOTOBJNAIOTCHA
¢ NpPHMEHEHHeM PAasJHYHLIX TEXHOJOTHYECKHX IPOLEccoB,

[To HasHayeHHIO CTPOHTEIbHBIE MATePHa/ bl PAa3ALNA0TCA
Ha cJaeayloUlHe TPYMMbL:
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mMarepuanbl, NpeiHasHayeHHLe [AJf BO3BEAEGHHA CTEH
(KHpTHY, AepeBO, MeTaJbl, GeTOHLI, KeJae300eToH);

BAKYILHE MaTepuanbl (IeMeHTbl, H3BeCTh, THIC), MpHMe-
sleMble a5 noJayueHHsi 6e306XKHroBbLIX H3Jeani, KameHHOMH
KJIAAKH H IITYKATYPKH;

TENJOA30AUHOHHEe MaTepHaabl (neHo- H ra3o0eToHH,
BOHJIOK, MUHepaJbHas BaTa, NEHOMIAacThl U T.M.);

OTAeNOYHBE  OOJHHOBOUHBIE MaTepHaap (KaMeHHBle
MOPOAE!, KepaMHYecKHe IJIMTKH, pPA3JHYHbe BHABl MJIACTH-
KOB, JIHHOJeyM H Ap.);

KPOBEJbHBIE H THAPOH30JSIHOHHEIE MaTepHansl (Kpo-
BeJbHASl cTallb, uepenuila, acbecToleMeHTHLIE JIHCTHI, LIH-
(ep, Tonb, pybepoua, usod, 6pH30A, NOPOM30A H AP.).

ITo ropiovectn (Bo3ropaeMocTH) CTpPOMTENbHLIE MaTe-
pHaNBl MOAPA3NeNsOTCs HA TPH TPYNnLl: Heroproude (He-
cropaemble), TpyAHOroploune (TpyAHOCrOpaemMbie) H TOPIO-
upe (cropaemnle).

TpaaunHOHHO NPHHATO CUYHTATH HErOPIOUYHMH MaTepHa-
Jbl, KOTOPHE HEe ropsT, He TJACIOT H He OOYIJIUBAIOTCA TOJA
Bo3AeficTBHEM OTKPBITOTO NJAaMEHH HJAH BBLICOKOH Temmepa-
TYPBI; TPYAHOTOPIOUMMH — MATEPHAJLI, KOTOPBlE 3aropaioT-
¢ M TOPAT TOJbLKO MPpH BO3JCHCTBHH Ha HHX OTKPBITOTO
OTH#A; TOPHOUYHMH — MATEPHAJLI, TOPEHHE KOTOPLIX MNPOLOJ-
Kaercd Tocae yAajleHHS HCTOUHHKA OrHd, KOTOPHIM OHH
OBbIJTH NOLOMKIKEHEL,

Ara tenaenunsa Hamaa orpaxenne B FOCT 12.1.044—
84 npu Knaccu(pHKaUHH MaTepHaJOB H BelllecTB NO ropiove-
CTH.

H3 rpynnbi ropiounx B COOTBETCTBHH ¢ TpeGOBaHHEM 3TO-
ro CTaHjapra BbLLeJSIOT JIeTKOBOCIJIAMEHAIOUIHe s BelecT-
Ba H MaTepHaJbL.

JlerkoBocnjaMeHsIIOMUMHECH HA3LIBAIOT TOpPIOUHE Belle-
CTBA H MaTepHaJbl, cocOOHBIE BOCIIAMEHSATLCS OT KPAaTKO-
spemenHoro (10 30c) BosAelcTBHA HCTOUHHKA 3aMKHTAHHA
Cc HH3KOH 3Heprueli (naams CNHUKH, HCKpa, TJeEONLAd CH-
rapera u T.I.).

KonnuecrBeHHbie NMOKAa3aTeny, Onpenensioniie npHHai-
JIEXKHOCTb MATEPHaJIOB K TOH HJIH MHO# rpynne ropiuectH,
paccmaTtpupalotcsi B maparpade 1.3 «Meroan HcnubiTaHHA
MAaTEpPHAJOB Ha BO3rOpa€MOCTbY,
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§ 1.2. OcHOBHbIE CBOHCTBA CTPOHTEILHBIX MATEPHANOB

ITnorHocTh— Macca eqHHHI B o0bemMa BellecTBa.
Jaa onpejenedust NJOTHOCTH HeOOXOAMMO Maccy CyXoro
MarcpHaJia m pasiae/IuTb Ha oGbem V, 3aHUMaeMblil mare-
puajom (6es mop u mycror),

p=m/V. (1.1

[lnorHoCT GOJBUIMHCTBA  CTPOHTEIbLHLIX MaTEpHANOB
Oosblie eAMHHIL; HCKJAIOYEHHE COCTABJSIOT JpeBecHHa, He-
KoTOpble miactMaccs. JJ1si KaMeHHbIX MaTepHaJo0B OHA KO-
aebaerca B npegenax 2,2—3,3 rfcm®, oprannueckux marte-
pHanos (Aepepo, GHTYMBbI, AErtd, JAKH, NJIaCTMACCH) —
0,9—1,6 u ans wepHbix MeTannoB (uyryH, cranab) — 7,25—
7,85 rfem®.

O6bemuas macca (cpeiHsisi IVIOTHOCTb) — MAacca eAHHH-
bl o6beMa marepuana B ecTeCTBeHHOM cocTosiHHH. O6bem
martepuana V,; ycTaHasJHBAIOT N0 BHEIHHM pasmepam 00-
pasua uian no o6beMy BhITeCHeHHOH MM KuAKocTH, O6bem-
HYI0O Maccy paccyHTblBalOT mo (opmyse

po=m/V,. (1.2)

O6bemiiylo maccy pHIXABIX MarepHanoB (necka, mie6-
HA), onpejpenseMyio 6e3 BhlUeTa MYCTOT MEMKAY MX YacTH-
HaMH, Ha3LIBAIOT HACHIMHOH 06 beMHOI Maccol.

OObemHas mMacca GOJBIINHCTBA MaTepHAJOB MeHblle
INIOTHOCTH, HAOpHMep AJA TIJIHHSHOrO KHPNHYA OHA CO-
craBaser B cpeadem 1,7 r/feM® npH MJIOTHOCTH OKOJIO
2,5 rfcm®. Toabko adasi Tak HazwiBaeMbix aGCOJIIOTHO MJOT-
HBIX MAaTepHanop (CTEKJ0, METasbl, JKHAKOCTH) 3HAYCHHA
IVIOTHOCTH M 00BLeMHOoIl Macchl COBNAAAIOT.

B 3aBHCHMOCTH OT ILIOTHOCTH H NMOPHCTOCTH OObeMHas
Macca CTPOHTEJIbHHX MaTtepHanos uamensercs ot 20 xr/m?
AN HEKOTOPHIX Jerdafiiiux TeloH30AAUHOHHBIX MaTepHa-
708 po 7850 kr/m?® nag craneii,

YBesHueHHe BJIAMKHOCTH MATepHaJa NOBLIIAET ero 06b-
eMHYI0 Maccy.

ITopucToCTh— cTenens 3anojHeHHs oOhemMa MarTe-
puana popamu. Mawmepsiercds, Kak MpaBu/io, B NMPOIEHTAX
W paccunThiBaercs no (popmyde

) i
n=-+=—0 1000. (1.3)

p
C HUPHCTDCTBI’O CBA3aHbl TAKHEe BaXHBLIe CBOﬁCTBa CTPDH'
TEJbHLIX MaTepHaJoB, KakK “quHOCTb. BOAONOCJOLLeHHE,



BOAONPOHHLAEMOCTDb, TeNJIONPOBOAHOCTL, MOPO30CTOHKOCTS,
3BYKONMpPOHHUAEMOCTb W Ap. Matepnaasl ¢ BHICOKOI NOpH-
CTOCTBIO HMEIOT HEeBLICOKYIO NPOYHOCTh H He TOAsTCHA, Kak
NpaBHJO, AJs H3TOTOBJEHHS HeCyUlHX KOHCTPYKLHH, a HC-
NOAbL3YIOTCSI B OCHOBHOM KaK TeMJIOH30JALHOHHBIE MaTe-
puansl. [TopucTocTs CTPOHTEALHBIX MATEpHAJIOB H3MEHAETCS
ot 0 (craab, crekno) no 85 Y% (nmenobGeroHH, NOPONJAACTH).

Tennogusnueckne cuoiicTBa

TennonposoanoCTh — cnocoGHOCTL Marepuana
NponycKaTk Yepe3 CBOI0 TOJILY TEMJOBOH MNOTOK, BO3HH-
Kalolluit BesieicTBHE pasHOCTH TemmepaTyp Ha oforpepae-
MOH H HeobGorpeBaeMoil NOBEPXHOCTAX.

TennonpoBoAHOCTE YUHTEIBAETCHA NPH BeIOOpE MAaTEpHAa-
JIOB AJSl OTPa)KAaiollHX KOHCTPYKUHII 31aHudA (HapyKHBIX
CTeH, NOKPHITHIT), NPeJHA3HAYCHHBIX AJd COXPAHEHHS Tenaa
B MOMEIIEHHsX, a TAKXKe B pacuerax KOHCTPYKILHH Ha Orue-
CTOHKOCTB.

Tennonorepu Q B TeueHne BpeMEHH T Uepe3 OJHOPOAHYIO
NJOCKYI0 CTeHKY NPH NOCTOAHHOH pasHOCTH TemMnepaTtyp Ha
ce noeepxHocTsax (f,—1) onpeapeasior no Qopmyne

Q=l—f‘£ﬁ'{—@“, (1.4)

rie A — xosgpduuner Tennonposoanocrd, Br/(m-°C); F— nnomans no-
BEPXHOCTH CTeHKH, M?; § — TOJIIHHA CTEHKH, M.

W3 ypasnenns (1.4) caenpyer
B

RS z 1.5
Fll—1) (8

Uucnennoe 3nHauenue Ko3dgHUHEHTA TeNAONPOROAHOCTH
onpeneasercs npu §=1wm, F=1 m? {,—£=1°C u v=11.
Oso paBHO KOJHMYECTBY Telsla B AKOYJNX, NPOXOASILEro
yepes cTeHKy ToawmuHofi 1 M, naomaasio 1 m? 3a 1 u npu
pasHocTH TeMmmepaTtyp Ha moBepxHocTsix creHku B 1°C.

TensonpoBOAHOCTE 3aBHCHT IVIABHLIM 06pa3zoM OT MOpH-
CTOCTH H CTPYKTYphl MaTepHasa, HO Ha Hee MOTYT OKAashl-
BaTh BJAHAHHE BJAXKHOCTH H TEMIIEPATYpA.

IMpn yBnaKHenuH MaTepHana €ro TemJONPOBOAHOCTh
YBEJIHUMBACTCH, TaK KaK KO3(QQHIHEHT TemI0npoBOAHOCTH
BoJHl B 25 pa3 GoJiblie, ueM y BO3JAyXa.

TennonpoBo/HOCTE MaTepHAJOB 3aBHCHT TaK)Ke OT TeM-
nepaTyphl, NO9TOMY IPH pacueTe OrHECTOHKOCTH CTPOHTE]b-
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HEX KOHCTPYKUMA YYUTLIBAIOT H3MeHeHHe Kosbhdumuenrta
TEIJIONPOBOAHOCTH IIPH HAPACTAHHH TEMIMEpPaTyphl.

TennoemMKocTb— cnocoGHOCTL MaTepHasa MOTJO-
maTth Mpi HarpeBanun Tenjo. Xapakrepuayercs Kospgn-
LHEHTOM TeIVIOEMKOCTH, KOTOPBIl MOKa3biBaeT, CKOJBKO
HYXKHO 3aTPaTHTh Temja B JUKOYJAX IS TOro, 4ToOBl Ha-
rperb 1 kr marepuaJsia ua 1°C.

TennoemkocTh, KaK H TENJNONPOBOAHOCTb, He SIBJAAETCS
(husHyecKoil KOHCTaHTOH MaTepHana; OHa M3MEHAETCA B 3a-
BHCHMOCTH OT TeMIeparyphl.

Hapsiny ¢ TennonmpoBOAHOCTLIO TENJIOEMKOCTh HCMOJb-
3yercsi NMpH pacyerax OTHECTOHKOCTH CTPOHTENBHEIX KOHCT-
pyKumii.

OrueynopnocTh— cnocoGHOCTL MarepHana mnpoTH-
BOCTOSAT, He AeGOpMHPYSCh, AJHTEABHOMY  BO3AEHCTBHIO
BBICOKHX TeMmepaTtyp.

MexaHnyeckue CBOHCTBA

[TpounocTb— cnoco6HOCTL MaTepHasa CONPOTHB-
JATHCH PA3pyMIEHHI0 NOJA AeHCTBHEM HanpsKeHHH, BO3HH-
KAIOUIHX OT HArpy3oK, HATPEBAHHS, YBJAAKHEHUS W APYrux
¢dhaxTopos.

B KoHCTPYKUHAX CTPOHTEeJNbHBIE MaTepHanbl, nOABEp-
rasicb pasgH4YHbLIM HATPy3KaM, HCNLITHBAIOT HAaNpsKeHHA
cxKaTus, pacrsakenus, usruba, cpesa. [Ipupoanbie Kamu,
a Takxke OETOHBI H KHPNHY XOPOIIO CONPOTHBJSAIOTCA Ca-
THIO, 3HAYHTEJNLHO XYJKe— Cpesy, a elle Xy2Ke — pacTsKe-
Huio. [Ipu pacrsKennn oHH BHAEPXKHBAOT HArpy3ky B 10—
15 pas mennmyio, yeM npu cxkartin. Jlpyrde CTPOHTeNbHBE
MaTepuanbl, Takhe, HanpuMmep, KaK ApeBecHHa, cTajb, XO-
powio paboraioT Kak Ha ciKaTHe, TAK H HAa pacTsKEHHE.

Hanpsikenne LeHTPaJbHOTO CIKATHA H PacTSKeHHA o
BBIYHCAAIOT JAeneHuem Harpyaku P, Ila, ma nepsoHayasb-
HYI0 IJIOUIaAb NONEPEeYHOro ceyeHus

g=PJ/F. (1.6)

TMpounocTs CcTPOHTENBHBIX MATEPHAIOB XapakTepH3yeTcs
npeflenoM MpPOYHOCTH MPH CHATHH WIH MpeNejoM NpOYHO-
CTH MPH PACTHNKEHHH, T. €, HANPSIKEHHEM, COOTBETCTBYIOLIHM
HArpy3ke, Bbi3biBalomiefi paspywmenne obpasuga marepHaJa.
Ilpeaen npounoctu, [la, pasen paspymaloueii Harpyske
Py, nenenuoii Ha nepBoHAvyaNbHYI0 TJ0OMIAAL cedeHHA 00-

pasua
R =2 (Py/F). (1.7)
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3HAaK nJ¢ yKa3niBaeT HA pacTsAKeHHe, 3HaK MHHYC —
Ha CcaTHe.

Tee PAOCTDb— cnocobHOCTh MaTepHaja CONpPOTHBIATH-
csl IPOHHKHOBEHHIO B HEro nocropoHuero, 6ojee TBepLOTO
Tedaa.

anMeHHIOT pasiaHvyHbIe cnocoOml onpejesieHdHss TBepao-
CTH MaTepHaJoB. Conocrapaarh MOMKHO TOJLKO MoKasarte-
JIH, moJy4YeHHbIe OAHHM crnocobom,

Ynpyroctb—cnoco6HOCTs MaTepHasa H3IMEHATH (Hop-
MY MO ﬂ,eﬁCTBHEM HarpysKi H BOCCTaH@BJHBATL €€ nocjne
CHATHA HArpyskH.

[TnacTHaHOCTH — CNOCOOGHOCTL MaTepHana H3Me-
naTh Gopmy non aeficteuem Harpyskn Ges oOpasoBanus
TpellyHn H COXPaHAThL €€ Nocje CHATHSA HarpysxH.

§ 1.3. MeTo bl HCNIBITAHHSA MaTEPHAJIOB
Ha BO3TOPaeMOCTh (ropiovecTsb)

Meroz onpesenenust rpynnsl HecropaeMuiX (HeropoYHx)
martepuanos. [lpnnajinekHocTs Marepuana K rpynne Hecro-
paeMblX YCTaHABJHBAeTCA N0 METOAMKE, MPeAyCMOTPEHHOH
CT C3B 382—76 «[IpoTHBonokapHbie HOPMbI CTPOHTE/b=
HOro mpoekTHpoBanns. Mcenbitanne cTponTeNbHLIX MaTepHa-
JIOB Ha Bo3dropaemocTtb. OnpejesieHne TPynnsl HecropaeMmbixX
MaTepHATOBY.

Henpitanne matepuanoB npoH3BOAHTCS HA CHEUHAJBHOM
npubope (puc. 1.1), npencrasasiomen coGolt saekTpuue-
CKylo Tpybuatyio neub, YKpeNJIeHHYIO Ha ONMOpHOH cTaHHHE.
[Tepea McnbiTaHHEM NeYb PasorpeBaloT A0 TeX NOp, MNoOKa
TemliepaTypa ee BHyTpPeHHeli CTeHKH CcTaGHIH3Npyercs
B npenenax 800—850°C. ITocne 3TOrOo BO BHYTpEHHEe Npo-
CTPaHCTBO Meud BHOCHTCA o6pasel, HCCAEAyeMOro MaTtepHa-
Jla, M3TOTOBJIEHHBII B BHJIe UMAHHApPA JAHameTpoM 45 mM,
goicotroit 50 mm. Jns Kpenseunst obpasua mnperycMoTpeH
crenHaJbHB aepxkateab, O6Gpasen BbigepRHUBAETCH B NEYH
B Teuenne 20 mMuH, B mpomecce sKkcnepHMEHTa perucTpHpy-
eTcd ¢ MOMOUIBIO 3apaHee yCTAHOBJEHHBIX TEpMONap Temmne-
patypa B neuH, Ha noBepxHocTH o6pasna u BHYTpH o6pasua,
a TaK:Ke BEAYTCHA BH3yaJbHbIe HAOMIOJEHHs ¢ IIeJbio ycTa-
HOBJIEHHS MECT, BPEMEHH M NPOJAOJJKHTEILHOCTH BOCHJIaMe-
HeHHsi oOpasuna. BocniameHnenne cuHMTaeTcss yCTONUYHBBIM
IIPH HaJWYHH njlameHd B neun B Teuenue 10 ¢ u Goaee,

Hdas mecnesoBaHNs OAHOTO MaTepHasa HCNMLITHIBAIOT ce-
puio u3 5 o6pasuos. Kamarii obpasen B3BeWIHBAKT A0

— 15 —
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Puc. 1.1, NMprbop ass onpeaeasennd rpynnsl HEropwTHx Marepnanop

I — repmonapa; 2 — gepmatenn ofpasila; § — samwpTAnf skpan; 4 — neun; §—
acfiecTopan NpokAaAka; 6 — onopHas crTaHuMa; 7 — cradHanzarop; §— HaOPaBis<
wian NAaHKs

Puc, 1.2, Yecranonka AAM ONpPeNeACHHS TFPYONH TPYAHOrOPOYAX MATEPRANDB

! — ammococ; ? — Tepmonaps; 3 — fepwatear ofpasna; 4 — AcOLTHLBAEMBIE [JH=

TH, §— tepMonapii; 6 —cTeHKAa WAaxTH; 7 —raszoBas ropeaka; §— rasonposoj;

§ — peATHARIMOBHEA cHcTema; 10 — muadparma; I/ — cMotpoeoe okHo, {2 — ABepb
neun; [J — numoxon

H nociie ucnbiTanug. Matepuan OTHOCHTCA K Tpynne Hecro-
paemMblx, ec/an cOOMIOAEHEl CleAYIOUIHe YCJAOBHA:

cpeaHee M3 BCeX MAKCHMAJbHBIX MOKAa3aHHWt Tepmomapel
AR M3MEPEHUSA TeMMepaTypu B Neud He npesbicuao Oosee

L




uem Ha 50°C nepBOHAYaJbHO YCTAHOBHBLIYIOCA Temnepary-
py neum;

CpellHee H3 BCeX MAKCHMAJLHBIX MOKa3aHHH Tepmonapbi
JJIs M3MCPEHHA TeMIepaTypel noBepxHocTH obpasua e
npesbicuio Goyee yem Ha 50°C nepBoHa4Ya/sbHO YCTAHOBHB-
LIyI0Cs TeMIeparypy;

cpenmss mnoreps maccm o6pasuos e npessimaer 50 %
WX MepBOHAYAJbHON Macchl;

cpeiHee M3 BCEX OTMEYEHHBIX MAKCHMAJbHBLIX 3HAYeHH
NPONO/IKHTENBHOCTH TopeHust He mpessicwyio 10 c.

Merton ompenenenus rpynnbl TPyAHOCropaembix (Tpya-
HOrOpIoYHXx) wmartepraaos. [lpunajiexHOCTL Marepuana
K Tpynne TPYAHOCTOpPaeMbIX yCTaHaBJHBaeTCA NO METOJHKE,
npeaycmorpennoit CT CIB 2437—80 «IToxapuaa Gesonac-
HOCTb B CTpoHTesabcTBE. Bo3ropaeMocTh CTPOMTENbHBIX Ma-
TepuanoB. MertoJ onpeneneHHs TPyHibl  TPYAHOCTOpaeMbIX
MaTepHaaoBy.

His nposeleHHsi HCNbLITAHHH NPHMEHSAIOT  YCTaHOBKY
(puc. 1.2), npeacrasasiioniyio co60i BepTHKaJbHYIO MIaXT-
HYI0 neun BbicotToli 2700 MM, BHINOJIHEHHYIO H3 OTHEYIOPHOro
mMarepHala, ocHallleHHYIO rasoBOil TrOpeJKOH, BeHTHJIALHOH-
HO#i cHcremoit, oGecneunBaiouieii nojauyy BO3AyXa B HHX-
HIOI0 yacTh neun, anapparmoii ajaa obecneueHus OAHOPOA-
HOCTH BO3JYUIHOTO TMOTOKA, ALIMOXOJOM, JepKarenem 006-
pasua u TepMonapaMH, YCTAHOBJEHHLIMH HAa 4 yPOBHAX IO
BBICOTE IIAXTHL

Has menwitanus usroraBausar 3 o6pasua, cobpaHube
H3 4 oraexabHblx NAHT, pasmepamu 1000>C 19050 mm.

[Tpn uenmranuu obpasen NOABEpPraioT OrHEBOMY BO3-
AeHCTBHIO nJaMeHem ras3eBoii ropenku B teuenue 10 mwuH,
10cJe Yero PericTPHPYIOT BPEMsi CAMOCTOATENBHOrO Tope-
His obpasna npu paboraiollell BeHTHISLHOHHOI cHCTeMme.
B mnpoiiecce nposefeHHss HCOBITAHHS PETHCTPHPYETCS TeM-
neparypa AbMOBLIX rasos. [lociie okOHYaHHS HCHILITAHHA
B ne4H uamMepseTcd JJAHHA OTPE3KOB HENMOBPeXIAeHHOH JacTu
IVIHT H ONpejeasieTcsl ocTaTouHas macca ofpasua.

Marepuan oTHOCHTCsI K Ppyniie TPYAHOCTOPAEMBIX, €CJH
coOJII0ACHBI YCIOBHA, NPHBEeHHbe B Tabu. 1.1.

Meropn onpejenenus rpynnsl cropaemMbix (ropioynx) ma-
tepuanos. [Ipunaanexnocts martepuana K rpynne ropiouux
ycTanasausaercs no merony «Oruepofi TpyObl» s onpe-
JeJIeHHst TPYNINbl FOPIOYMX BEUIeCTB W MaTepHajos, npeny-
cmorpernomy I'OCT 12.1.044—84 (CT C3OB 4831—84)
CCBT. «[Jomapsisptottntaesa MATePUHANOB.




TaGaumuwa 1.1. XapaktepucTuka TPYAHOCTOPAEMBIX MATEPHANOB

Cpeanec apud- | Makcumansnioe
METHHECKO® SHaveHHe
sRanenne mno OAA0r0 H3
Hamepaemuidl napaverp TPeM HCTEITE- TPEX HCIlbl-
Hisy, ne Go- Tannl, e Go-
Jdee Jqece
Temneparypa ammossix rasos, °C 235 250
Bpema camocrosteabnoro ropenus, ¢ 30 60
Crenens nospexaenns no aanue, % 85 90
Crenenn nospexnenns no macce, % 80 85

Howmenknarypa nokazareneii n meronn mx onpeneaenns.

I[lpu6op «Ornepas Tpyoas (puc. 1.3) cocronr us kamepn
TOPEHus, npeAcTaBaAiomeil co00 3aKpPenaeHnyio Ha ITa-
THBE cTanbHyio TpyOy BHYTpeHHHM anamerpom 50 MM, JJiH-
HOM 165 MM, Aepkartens obGpasua, rasoBoil ropejikd, cMOT-
POBOro sepkana. Ilpu WCHBITAHHH JHCTOBHIX MAaTepHAJIOB
H3roTapanBalT MecTh 06PAsUOB WHPHHONA 35 MM, LIHHOI
150 MM, Toamunoii He Gosee 10 mu. Chinyyne Bemectna
H MarepHajbl HCOLITHIBAIOT B KOP3HHOYKAX M3 MeTajJHue-
CKOi cetkn. IlneHounnie maTepuanb, cnocoGHbe IpH Ha-
TPEBAHHH  CBEPTLIBATHCH, 3AKPENASIOT B METAMJIHYECKHX
pamkax. Marepuannl, cnoco6Hbie npH HATPEBAHHH NAABHTH-
Csl, IOMEINAIOT B NOJOCKH CTEKJIOTKAHH, CAOKEHHBIC neTaeil.

[pu uenbitanun noa obpasen, nomeuleHubii B Tpy6Yy,
YCTAHABAUBAIOT TOPEJKY ¢ naamereM BhCoToi 40 mM. Puk-
CHPYOT BpeMsi 3aKMraHus oGpasuma A0 €ro yCTOHYHBOTO
TOPEHHs H BpeMs CaMOCTOATENbHOTO Topenns (TJeHHs) moc-
JI€ yhaneuns niaamenn ropesaku. Ilocne uenmiTanus onpee-
JIFIOT MoTepro Maccw! obpasia.

arepHan OTHOCAT K TFOPIOYHM TPH YCJAOBHH:

CamocTosiTe/IbHOe IJIaMeHHoe TOpeHHe U TJIeHHE NPOA0J-
XKaJgocp Goaee 60 ¢ u moreps macch GoJiee WeM y OAHOrO
o6pasua (u3 wecrn) npesbicuaa 20 %;

CaMOCTOsTE/bHOR TOpeHHe nponokanocs menee 60 c,
HO T1aMs pacnpocTpaHuiocs No Beell noBepxHocTH ob6pas-
Ia npu onHOBpeMeHHOl noTepe macchl 6osee YeM y OJHOr0
obpasua cebime 90 %; 19}

CaMoCTOATE/IbHOE MJIAMeHHOe TOPeHHEe KOMMO3HIHOHHBIX
MaTE€pPHAJIOB, COCTOSALIHX M3 TFOPIOYHX H HEropiouHx KOMIO-
HEHTOB, Mposo/zanocs menee 60c, Ho nuams pacnpoctpa-
HHJIOCH 1O Beeil NOBePXHOCTH 06pasua, i NPH STOM Bhrope-
Ja BCsi OpPraHuHyecKkas 4YacTb Marepmaja;
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Pac., 1.3, Mpubop «Oruesas tpyGa» aaa ONpeAesenus rRPYNNL ropwyux Marepaa-
ROB

| — Kamepa ropeaua; £ — cMoTpoBoe 3epKano; J— raiopaf ropenka; 4 — WTATHB;
5 — mepkateas olGpasua

Puc, 1.4, NMpuBop ekepamuueckan vpyGa» ane onpenescans rpynnsl TPYAHOTOPIO-
HMX W TPYAHOBOCHAAMEHTILNXCA BEUIECTE W MATEPHANOB

| — nep#aTens ofpasia; £— cMOTpoBoe 3€pKaito; § — Tepmonapa; 4 — 30HT; 5 —
MeTaNTHYECKAs NOACTABKA; 6 — NoAMOH; 7 — PYKOATKA NOBOPOTHOA 3acAOHKH]
8§ — orneBan kKamepa; 9 —razosan ropeaka; [0 — mexamn3am Bmoga oGpasna

CcaMoCTOATEAbHOE MJaMeHHOe TopeHHe KOMIO3HIIHOHHBIX
mMaTepHaJos npoaodxanocs Goaee 60 ¢, a moreps maccH
cocraBuaa Menee 20 %. B Takom cayuae norepio maccel OT
HOCAT TOJBKO K Macce OpraHHYecKoii uacTH marepHalja.

Eciu BhILIEH3N0KEHHBIE YCJOBHS HE BBIMOJHAIOTCH, TO
HCMBITAHHe MaTepuana npojoaxaior no meroay KT. Meron
KT, kak u meron «Oruesoit TpyObl», sBIfAeTCS COCTABHOI
uyacteio [OCT 12.1.044—84. TlpuGop, nperycMOTpeHHbIH
THM Merojom (pue. 1.4), npeacrasaser cofoil Kepamiuue-
CKYI0O OTHEBYW) Kamepy MNpAMOYTOJbHOH WIH LHIHHAPHYE-
ckoit ¢opmur BeicoTOl 300 mM. ToslmHHAa CTEHOK Kamephl
16 mm, niomane nonepeuynoro ceuenus 1,44.10% mm. Kame-

2* - 19 -



pa yCcTanoBJcHa HAa METaAJHUYEeCKYIo MOACTaBKY, cHalxeH-
HYI0O NOBOPOTHOH 3aCNOHKON AJf peryJHpoBaHHs TN0AauYH
BO3ZyXa B 30HY TOPEHHH H NOAAOHOM 1is cbopa TBepAaLIX
NPOAYKTOB rOPEHHs.

ITpu6op cmabiken mexaHnsmom BBOjJa obpasua c jep-
KareseM, GHKCHPYIOUIHM nojoxkenne o6pasua B UeHTpe Or-
HeBOH KaMmephl, 30HTOM C TepMonapoil ijas H3MepeHus Tem-
nepartypsl ra3oo6pa3HbiX NPOAYKTOB rOpeHHs W CMOTPOBbLIM
sepkasoM AJs HabGaioaenns 3a o6pa3loM B OrHEBOH Kamepe.

Jna ucnuitanus roToBsT ueTHpe obpasia Hcedeayemoro
BemecTBa (marepuana) mupuuoit 60 mm, aaunoii 150 mwm
H ToamnHON ne Gosee 10 mMm; oBpasubl NEeHONJACTOB A0J-
KHB GuiTh TomumHON 30 MM. Chinyune martepHadbl, cnocob-
Hbl€ MJIABUTBCH NPH HArpeBaHMM, FOTOBATCH K HCMBITAHHIO
anajorayno merony «Oruesas Tpy6a».

Hcnwuitanns MarepuasoB TNPOM3BOASAT NyTeM BO3jAeHCT-
BHs1 HA o6pasel NnJaMeHH ra3opofi ropeaki.

B mnpomecce nmpoBeaenus WCNLITAHUs HA AHATPaMMHOMH
JIeHTe MOTEHUHOMETPA 3aNHCHIBAETCS TemnepaTtypa rasoo0b-
pPasHBIX NPOAYKTOB IOpeHus.

Burauane onpenensiercs Bpemsi 3aykuranus. as storo
Heeqeayemblii o6pasell 3aKpenasaioT B JepiKarene, 3aKura-
10T rasoByl0 TOpPelKy H BKJ0YaloT notenuHomerp. Peryan-
pYIOT Nojauy rasa B ropejky Takum o6pasoM, uTo6bl KOHT-
poaupyemas B TeueHHe 2—3 MHH Temneparypa raszoobGpas-
HbIX IPOAYKTOB ropenus cocrasasaa (200£5)°C. 3arewm
B KaMepy ropeHHsi Ha 5 MHH BBOJHTCH HccgelyeMblii o6pa-
3en. 3a BpeMs 3axKHTaHUs NPHHAMAETCS BPEMs JOCTHIKEHHSs
MAaKCHMaJbHOI Temueparyphsl.

ITocae onpesenents BpeMeHH 3a)KHTAHHS TPOBOAAT TPH
HCNBITAHUA ¢ o0pasuamMy HCCaelyeMOro mMartepHana n OAHO
TapupoBOYHOE HCNLITaHHe ¢ acYecTolleMeHTHOH nJAHTOI,
Bo3cHcTBYA HAa Kax/AbH ofpaseil njaMeHH FOpPeJKH B Te-
Hue HalileHHoro Bpemenn 3auranus. Ilo ucreuennu Bpe-
MEHH 3a)KHNTraHus NpeKpaulalT nojauy rasa B Topeaky
W ocTaBisAl0T o6pa3el, B OTHEBOIl Kamepe JI0 OCTLIBAHMS Ha
20 mun,

[To noayuenHbsiM Ha AHAarpaMMHOIl JeHTe Temnepartyp-
HLIM KPHBLIM ra3006pasHbiX MPOAYKTOB FOPeHHsl onpeneds-
10T NJIOMAJH MOJ 3THMH KpuBbIMH ST (178 TapHPOBOYHOTO

uenwTanus) n S; (ocHoBsoro wenwradug). HavaabHbim

YPOBHEM NpH onpeaeneHnn &; u S; CAYKAT npaMas, npo-
BElCHHAsl HA JAWarpaMMHON JieHTe uepe3 JBe TOYKH, COOT-

—_— 20 —



BETCTBYIOILHe TeMMepaTypaM B HAuyaJbHBI TEPHOA HCIbI-
TAHHA W B KOHEUYHbI nepHo mocse ucredenust 20 MuH.
[Tokasaresp ropiouectn K a/si KaxAoro HCHLITAHHOTO
o6pasua paccuuTLIBAIOT N0 (opmyne
T
K:S—I-—S-‘-.—..i—l, (1.8)
S'l' ST

3a nokasartenb roproouectH Kgp Hecaeayemoro BellecTBa
HAH MaTepuaja NPHHEMAKT cpeiHee apudMeTHuecKoe 3Ha-
yeHHe noKasaredeil roployecTH, NONAy4YEHHBIX NPH HCILITAHIH
Tpex o6pasios.

Ecan K¢p mosyueHo MeHblle HAu GoJblue eNMHHIEL, TO
Vs NOJIy4eHHsl JOCTOBEPHBIX Pe3yJbTaTOB NPOBOAAT TPH
JOMOJHUTENALHBIX HCILITAHNS, YBEJHUUB HIH YMEHBIIHB Bpe-
M5t 3axuranns Ha 10 ¢, 3a oOKoHuaTenbHEI Pe3ysbTAT NPH-
HHUMAIOT MakcuMaJgabHoe 3HaueHue Kp.

[To BennunHe moKasaTelsi rOPIOYECTH MaTepHaabl Kjaac-
CH(pHUHPYIOTCS:

TpyaHoroproune Kqp<l;

ropioune Kep>1;

ropiousie TpyaxoBocnaamensounecs 1<K¢p<2,5.

B npuBeseHHBIX ONHCAHHAX METOAOB HCHHITAHHA Mare-
pHAJIOB Ha BO3TOPAeMOCTh H3JOXKeHb OOmIHe CBedeHHs
o npubopax M NPHMEHSIEMbIX /15 OLeHKH BO3rOPaeMOCTH 110+
KasaTenasx.

ITpu nposenennn HcnbiTauuii caeayer cobaionate perna-
MEHT, IeTaJbHO M3J0MKEHHblH B yKa3aHHBIX CTaHAAapTax.

Koutpoashsie Bonpocsl

1. Ha xaxue epynnuo nodpas’dessiorca CTPOUTEAbHbIE MATEPUAAb. NO
npouUcXoXcAerUI0, HASHAYCHUIO, 20PIOYecTU?

2. Yro raxoe naoTHocTs, obvemnas macca, nopucrocrs? Kaxue ua srux
usudeckux ceolcTs u Kax 8AUAIOT Ha nosedexue C!‘pOu?‘éﬂbew Mare-
puaAos 8 ycaosuax noxapa?

3. Aaa «ezo u Kax yuuTHiBAlOTCA TENAONPOBOOHOCTH U TENAOEMKOCTH
CTPOUTEALHBIY MATepUalos?

4. Kax usmepaerca npovHOCTb CTPOUTEAbHBLY MATepuanoa?

5. B uem tywHOCTE METOO08 ONPEOCACHUR 2PYNN HE20PIONUX, TPYOHD20-
ORI W 20pIoNIX MaTepuanos?

pa



Fnasa 2. HETOPIOYHE CTPOUTEJNBHBIE MATEPHAJIbBI

§ 2.1. lpuponnbie KAMEHHbIE MATEPHAJBI

ITpupoiHBIME KaMeHHBIMH MaTepHaJaMH  Ha3LBaioT
CTPOMTENbHLIC MaTepHalbl, MoJyyaemMue H3 TOpPHBIX NOPOA
34 CUET NPHMEHEHHs TOJbKO MexaHnuueckoii o6paboTku (Apo-
6sieHHA, pacnNUJAMBaHus, packajbiBauus, WiaHdOBaHHS W
Ap.). Topnuie nopojabl — raaBHBIA HCTOUHHK NOJYUYEHHS CTPO-
HTeJIbHBIX MaTepHasoB. MHx HCnoab3yioT AN BO3BeAeHAS
CTEH, YCTPOHCTBA MOJOB, JeCTHHAN H (VHAAMEHTOB 3JaHHA,
OOJMHUOBKH pasynuHbX KoHcrpykunil. Kpowme toro, roprne
MOPO/Ll HCNOJAL3VIOT B IPOH3BOACTEE HCKYCCTBEHHBIX KaMeH-
HEIX MaTepHajoB (CTeKNa, KepaMHuKH, TelJoH30JALHOHHBIX
MAaTEpPHAJIOB H Jp.), @ TaKkKe B KauecTBe CHIPhbs s MPOH3-
BOACTBA BSKYIHX BEUIECTE — runea, H3BECTH, LeMEeHTOB.

JeiicTBHe BBICOKMX TeMmepaTyp Ha NPHPOAHbIE KaMed-
Hbole mMaTepHanbl. Bece npumensiemele B CTPOATENbCTBE TPH-
polHBIe KaMeHHbie MaTepHalbl ABJASIOTCH HETOPIOYHMH,
B CH/IY UEro MOXKET CJOXKHTHCSl MPeJCTABJIEHHE, UTO BHINOJ-
HEeHHBIE H3 HMX CTPOHTEJbHBIe KOHCTPYKUHH OGyayT Gesyko-
pu3HeHAO BecTH celsi B ycaoBusix noxapa. Oanaxko sto ne
tak. Ilog BoaneiicTBHEM BHICOKHX TeMIepaTyp B KaMeHHBIX
MartepHasax TNPOHCXOAAT pasdAHuHbIC NPOUECCH, NPHBOAS-
He K CHUKEHMIO NpouHocTH u paspymenuio. HaunGoaee xa-
paKTepHble H3 HHX PacCMOTPHM Ha NpHMepax TOBEAeHHs
B YCJIOBHSX BHICOKHX TEMMEpATyp TPeX WHPOKO MpHMeHse-
MLIX B CTPOHTEJbCTBE MaTepPHAJOB.

IF'panut. Onna u3 caMblX pacnpocTpaHeHHLIX B 36MHOM
KOpe FOpPHLIX NOPOJ, SBJSeTCS NOJHMHHEepaAbHOMH: OHA co-
cTtouT w3 ksBapua (20—409%), oprokaasza (40—70%)
u croabl (5—20 % ). Bxoasimue B rpanuT MHHEpPaJabl HMEIOT
passHuHble KO3(D(HINEHTH TEMNepaTypHOro pacllHpeHusd,
49TO HE MOIKeT NMPHBECTH K BO3HHKHOBEHWIO NMPH HarpeBaHHH
BHYTPEHHHX HANMpfixKeHHIl B KaMHe W NOSABJIEHHIO Je(eKTOB
€ro BHyTpeHHeil cTpYKTYpH. BXxoasumii B ee cocTaB MHHe-
pan xBapu SiO, npu Temmepatype 575°C nperepnepaer
MOAH(HKAUHOHHOE TIpeBpallleHHe CTPYKTYphl KPHCTaJIHue-
CKOMl pellleTKH, CBA3aHHOe CO cKauKkoalpasHuM yBeJHueHHeM
o6bema. DTOT npouecc NPHBOJAUT KuPaCTPECKHBAHHIO MOHO-
JIATA W NajgeHnio NPOUYHOCTH KAMHA. \

HMzBecTHaK B oranuse OoT rpanura ABJSETCS MOHO-
MHHepaJabHOH noponoii, cocrosilell B OCHOBHOM H3 KaJbllH-
ta CaCQOj;. [To cpaBHeHHIO ¢ NMOJHMHHEPaJbHEIMH NOPOJAMH
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H MOpOZAaMH, COACPAKAUIHMH KBapIl B AHAMA30HE TemMneparyp
o 800°C, u3BecTHAK xapakTepusyercs paBHOMEpPHbIM N He-
3HAYHTE/JILHLIM TeMIepaTypHLIM paculiHpeHHeM 'H coxpausier
cBolo mpounocth. Ilpu paxpueiiiiem noBbULEHHH TeMnepa-
TYPBl TIPOHCXOJIHT TepPMHUYeCKamw AHCCOUHAUHA  (pasaoxe-
HHE) MHHEepana no peakunu

CﬂCOa—rCaO + CO'.

ITpu aantenbHOM mporpese sTOT npouecce Gyaer npore-
KaTh ¢ NMOBEPXHOCTH KOHCTPYKuHH B raybuny ee. Caeayer
OTMETHTb, uTo obpasyloniuiicas Ha NOBEPXHOCTH KOHCTPYK-
uun caoit CaO spasiercis NOPHCTHIM, 001aRA€T NOHHMKEHHO
TEeNAONPOBOAHOCTLIO H MOXeT, TakHM 06pa3oM, BHIONHATL
(YHKUHH CBOEro poja TepMOH30JANPYIQLLell Ofek b, 3amel-
agomeli nporpes KOHCTpyKuHn Brayép. [lpn nonazanus
B3TOM CJyyae Ha KOHCPPYKIHIO BOAbl OKCHJA KaJbllHs, KOTO-
puiit npencrapager ¢ofoil BO3AYUIHYIO H3BECTb, TAaCHTCA, ITe-
PEXOAHT B THAPATHYIO H3BECTL (NYIIOHKY) 1 OCHIIAETCH.

B ycnoBusx noxapa HejOmyCTHM MOJHB BOJOH JIOGLIX
Harperbix KaMeHHbiX KOHCTPYKIHI, TaK KaK 3TO BCEria npH-
BOJAHT K MTHOBEHHOMY HX PaspylIeHHIO ec/H He Mo NPHYHHE,
ONHCAHHOI BLIWIE, TO H3-3a 60JbLUIHX TEMNEpaTypHBHIX je-
¢opmaunii, BOZHHKAOUIHX B pe3yJbTaTe PE3KOro oxJaie-
HIsA,

Acb6ecTt. OcHOBHOIl XapakTepHoii 0CcOGEHHOCTbIO 3TOM
ropHOil Mopo/iLl ABJAETCS TO, YTO OHA HMEET BOJOKHHCTYIO
CTPYKTYpPY H ObJanaer cnocoGHOCTb) pacllenyaThes Ha
TOHKHE 3J1aCTHYHbIC THOKHE BOJIOKHA, 4TO OOYCJAOBHJO Clie-
HHpHKY ee NPHMEHEHHs B PasJHYHBIX OOGJACTAX TeXHHKH
B KayecTBe TemJOH3OJHPYIOUIEro HEeroployero Marepuana.
HanGonbuiee 3nauenne H3 HECKOJBLKHX pa3HOBHAHOCTefl ac-
Gecra uMeeT XpH3OTHJI-acbecT, TaK Kak €ro sanacel npeBbl-
LIai0T B HECKOJIBKO pa3 3anachl BCeX APYrux BH/IOB BMecTe
B3SAITHIX, @ TAKMKE NOTOMY, YTO €ro BOJIOKHA Gojaee NMPoOYHbLI
H 3JACTHYHBI, YeM y ApPyrux BHAoB acbecra. Munepanoruue-
CKHil coctas xpusotuia-acbecra 3MgO-2Si0,-2H,0. Bxo-
Aswas B coctap aclecta XHMHUECKH CBfA3aHHasa BoAa NpPH
remneparype 400—500 °C naunnaer OTIMENANTHCH, a NPH
tremnepatype 700 °C oma yaansiercsi NOJHOCTBIO, 4TO NMPHBO-
JHT K noTepe 3JaCTHUHOCTH H pPaspymIeHHI0 CTPYKTYPH Ma-
tepuana. Takag ocobeHHOCTh noseleHusi acbecra nox Bos-
AeficTBHEM BBICOKHX TeMOeparyp BLI3bIBAeT Heo6XOAMMOCThH
NpoBepKH NOJABEPriIHXCA BO3AeHCTBHIO NOXKapa ormesa-
IHTHHIX KOHCTPYKTHBHBIX 3J€MEHTOB, B KOTOPBIX acOect
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TPHMEHEH He B BH/e 3aChKH, a B BHAe TKaHH, KapToHa,
KTYTOB, TaK KaK OHH NPEBPATATCH B NOPOLIOK, OCHAYT H He
CMOTYT NOBTOPHO BBHITOJAHHUTE CBOH (DYHKIIHH.

Cneanyer nojuepKHyTb, YTO Bce KaMeHHLle MaTepHalsi
noj BO3AEHCTBHEM BHICOKHX TeMmIlepatyp TepsiioT CBOH
cBoiicTBa Heo6GpaTHMO, MOITOMY BHINOJHEHHBIE H3 HHX KOH-
CTPYKUHH (ocofGenHo HecyllHe, XoTd OHH H He 0GPYIIMAHCH)
NOAJIeXKAT NPOBEPKE HA NMPOUYHOCTH HJIH 3aMeHe, W

§ 2.2. Kepamuueckue Haaeauns

KepamuuecKHMH HA3LIBAIOT KaMeHHBle H3AeNAHs, NONy-
yaeMble H3 MHHEPAJLHOT® ChHIpbs MyTeM €ro (POpMOBAHHA
H 06XKHra NnpH BHICOKHX Temmepatrypax. B xepamuueexoii
TEXHOJOTHH HCNOJb3YIOT TAaBHbEIM 06pa3oM TrJMHL, HO Ha-
paly ¢ HHMH NPHMEHAIOT M JApyr#e BuAbl MHHEPaIbHOTO
CBIpbs, HANPHMEP YHCTble OKCHALI (OKCHAHAS TeXHHYECKan
Kepamuka). KepamnueckHe MaTtepHajbl — caMmbleé apeBHHE
M3 BCEX HCKYCCTBEHHBIX KaMeHHBIX MaTepHaJsioB. Bospacr
KepaMHYeCKoro KHpMHYa Kak CTPOMTENbHOrO MaTepHasa
npesbiaer 5000 aer.

Temnepatypa o6kura KepaMHUYeCKHX H31eJHil B 3aBHCH-
MOCTH OT BHJla MPHMEHAEMOTO Chiphsl HAXOAHTCS B MpeAesax
950—2000 °C u Bbie. .

ITo naswauenHio KepaMuyeckHe MaTepHaabl H H3LENHs
nojpasjiefifloTca Ha cJelylolllHe BHALI: CTEHOBHE H3AeNud
(KHPHHY, CTCHOBBIE MAHETH, NYCTOTEJNble KAMHH); KPOBeJh-
Hble H3jenus (depenuia); usaeans Ang obJHIOBKH (pacaiaop
(nuueBoit Kupnuy, mManorabapuTHblie IJHTKH, HaGopHbie
NaHHO, apXHTEKTYPHO-XY/0KeCTBeHHble JeTalH); H3Aeans
st BHYTpeHHefl 0BMHLOBKH cTeH (rVIasypoBaHHbLIE MJHTKH
u (pacoHHBIe H3JENUs K HAM — KapHHU3Ll, YTONKH); 3aN0JHH-
TeJNH A/ Jerkux GeToHOB (KepaM3HT, arJIoNopHT); TenJo-
H30JSAIHOHEBIE H3AeaHs (MepJHTOKepaMHKa, sYeHcras Ke-
paMuKa W Jp.); CAHUTAPHO-TEXHHUECKHe H31eans (yMmbl-
BaJbHHKH, BaHHbI, YHHTA3bl); NJIHTKA AN NOJa; AOPOKHBIH
KHPOHY; KHCJOTOYINOPHBIE H3JeJHs; OTHeYNOpH; H3Jeans
AJsi NOA3eMHBIX KOMMYHHKaLHIL,

lMoBenenne KepaMHYECKHX MaTepHAJIOB M H3JACAMIl NPH
noxkape. IlockoabKy Bce KepaMuyeckHe MaTepHaisl 1 H3je-
Jus B Ipolecce MX NOJIYUeHHS TMOABEPraiorcs O0MKHrYy npu
BBICOKHX TeMnepatypax, To BHOJHe NOHATHO, 4TO NMOBTOPHOE
JleiicTBHE BBICOKHX TEMIepaTyp B YCJIOBHAX NOKapa He OKa-
3HIBAET CYLIECTBEHHOTO BAMSIHHA HA HX (DH3HKO-MeXaHHue-:
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CKHe CBOHCTBAa B TOM cJyyae, pasyMeercs, eClH 3TH TeMne-
paTypsl He JOCTHTAIOT TeMmmepatyp pasamsardenus (naasie-
Hus) marepuanos. [TopucTele Kepamuueckne MatepHasbl
(KHpnuY raMusneli  OGBIKHOBEHHLIE M Ap.), noayvaemble
00JKHIOM, He JOBOAHMBIM J0 €NEKaHHs, MOTYT NOAAABATLCSH
BO3JIEHCTBHIO YMEPEHHO BBLICOKHX TeMmIepaTyp, BCJeACTBHe
UEro BO3MOMHA HEKOTOpPAsi ycajka BHINOJHEHHHX H3 HHX
KoHeTpykuuil. BesjgelicTBHe BHICOKHX TemnepaTtyp npH no-
JKape Ha IJIOTHBIE KepaMHUeCKHe H3jenus, o6KHUT KOTOPHIX
BefleTca npu Temnepatypax okoso 1300 °C, npakTHuecku
He OKa3BIBaeT KaKoro-anbo BpejHero BAHSHHA, TaK KaK TeM-
nepaTtypa Ha no:kape He NMpeBbIILIAeT TeMIepaTyphl 06XKura.
Kpacupiii ranHsubpiii KHpNuYg ABASETCH HAWJIYYUIHM Mare-
pHAJOM TSI YyCTPOACTBA MPOTHBONOMKAPHEIX CTEH.

§ 2.3. Metanan

B crpoutenbcTBe MeTaNNIBI HAXOAAT WIHPOKOE NpHMEHe-
HHE 151 BO3BeJeHHsl KapKAacOB NPOMBILIJIEHHLIX H TpaxaaH-
CKHX 3/1aHHil B BHJE CTaJbHBLIX NPOKATHHIX npoduaeii, 60ab-
oe KOJHYECTBO CTAJH HAET Ha H3rOTOBJEHHE apMmaryphl
A xKenezobeToHa, NPHMEHSIOT cTajbHbIe H UYrYHHLIE TPYy-
Obl, KpoBesbHYIO cTanab. B nmocneanue rojisl Bce Gojiee LIH-
poOKOE TpHMEeHeHHEe HaXOAAT JerkHe CTPOHTeNbHbLIE KOHCT-
PYKIHH H3 aJIOMHHHEBLIX CHJIABOB.

Meranasl pasjensior Ha ABe OCHOBHbLIE I'PYIINLL: YePHLIC
H upernsie. YepHble MeTasjbl npeacraBiasior co6oii cnaas
Kenesa ¢ yraepogom. JKenesoyriepoamcersiii  cnjae ¢ co-
aepxannem yraepoaa 2—4,3 % Hocut Ha3BaHHMe HYTyHa,
a KOBKHil JKeJIesoyraepoaHcThlii cnjas ¢ copepiKaHueMm yr-
aepoaa 1o 2 Y Ha3LIBAGTCH CTAJBIO.

B 3apucnMOCTH OT crnocoGa noJyueHHs cTaad pasiens-
10T Ha MapTEeHOBCKHE, KOHBepTepHbie M 3jekrpoctanu. [lo
KauecTBy CTaJi MOAPa3jensiorTcss Ha OOBIKHOBEHHbe (psiao-
BLIE), KauecTBEeHHLIE, BLICOKOKaYecTBeHHEIE H 0COOOBLICO-
KokauectBenHble. [To XHMHUYECKOMY COCTABY B 3aBHCHMOCTH
OT BXOJSIIHX B CIJIaB XHMHUECKHX 3JeMEHTOB craju OLBa-
10T yrjepojHcThie H JerHpoBaHHBIE.

K yraepoancermm cransMm OTHOCAT CNJaBH JKeJesa
C YrJIepojioM H MPHMECAMH MapraHiia, KpeMHHS, Cepbl H doc-
topa.

ITo cranaapry Mapky yraepoaucTod crann oObIKHOBEH-
HOro' Kavecrsa o6osmavaiotr Gyksamn Cr u undpamn or O
o 7. KavecTBeHHBIE yIJIEPOJHCTHIE CTAJH MapKHPYIOT ABY=
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3HAUHBIMH LH(PaMH, IOKA3LIBAIOUIHME COepKaHHE yTriepo-
Jla B COTBIX 05X MPOLEHTA.

Haunbosiee WHPOKO B CTPOHTEALCTBE NMPHMEHAIOT CTaJb
Mmapku Cr3, KOTOpas HAET HA H3TOTOBJEHHE MeTa/JHYECKHX
KOHCTPYKUHI 34aHUH H COOpYXKeHHH, pe3epByapoB M Tpy-
0onpoBoAOB, a TAKKe apMaTypsl Aas xejaeszoberona. Cralb-
Hble CTPOHTEJNbHbLIE KOHCTPYKIHH BLIMOJHAIOTCS B OCHOBHOM
H3 NPOKAaTHBIX mpouied pasaHYHBIX BHAOB (YroJOK, IIBE-
Jep, ABYTaBP, JHCTH H AP.).

JlerupoBaHH b MH Ha3sLBAIOT CTANAH, B COCTAB KOTO-
PBIX BXOAST Jerupymooiiie AoGaBku (HHKeNb, XPOM, BOJIb-
(pam, moanGaen, meab, amoMuunit u aAp.). B 3asucumoctu
OT BBeJeHHOH Jerupyioueil 106aBKH cTajh Ha3LIBAOT XPO-
MOMaprauuesoil, MmapranueBoHnkeaemeancroii wu 1.4, Ilo
CyMMAapHOMY COJepiKanHio A00AaBOK cCTajH pasiensior ua
HH3KOJIerHpoBannbie (¢ coaepmannes Jerupyomnx no6apok
no 2,5 %), cpeanenernpoBannsie (¢ coAepKaHHeM  JICTH-
pywounx 106asok or 2,5 1o 10 %) u BhicOKOJEerHpoOBaHHBIE
(c coaepxanuem aernpyiownx po6asok Goaee 10 %).

BykBol B MapKe HH3KOJErHpOBaHHBIX CTaJjedl NOKa3biBa- -

10T HaJAWuUHe B CTAJAW Jerupyioutux npumeceit. s mapku-
POBKH CTajH KayKJIOMY JIErHPVIOIIEMY 3JeMeHTy [PHCBOCHA
onpefenennas Gyksa: Kpemunit — C, mapranen— I', xpom—
X, uukesib — H, moauGaen — M, Boabppam — B, anomu-
unit — 10, meap — I, kobanst — K, asor — A, docdop —TI1
HoAp.

Ecan pnepean mapku croar ase un@phl, 0OHH YKa3uBAIOT
cpedHee cojepikanne YrJepoja B COTHIX J0JSX NPOUEHTA.
Oana unpa B Hauajne Mapkyu 03HAYaeT cpejHee copepiKa-
HHe yriepoja B jecaThix aoasx npouenta. Ecau B mauame
Mapku Her nu@pel, TO KOJAHYECTBO YIJIEPOAA COCTABJAHET
1% n puime, Hndpol, caeayouiie 3a GyKBaMu, N0Ka3sBaoT
cpeiaHee Copep:aHHe AaHHOTO 3jaemeHTta B npouenrax. Ec-
JH 3a GYyKBOil oTcyTeTBYeT UH(dpa, TO coleprKanue JaHHOro
snementa okoao 1% (ue Goaee 1,5 %). Byksa A B Konue
Mapkn o00o3HayaeT BLICOKOKAUECTBEHHYK) CTaJb, COJdEpiKa-
Iylo MeHpllee KoanuectBo cepul u (pocopa. Hanpumep,
12X2H4A — 370 serupoBanuas cTajab, BHICOKOKaYecTBeHHas,
¢ coaepxanuem yraepoaa 0,12 %, xpoma 2 %, uukens 4 %;
['l3 — nerupoBannas crajinp ¢ colep:KaHHeMm yriaepoga Go-
aee 1 %, mapranua 13 %.

HuskoserupoBanupie CTanl HMEIOT JyulldHe MexaHHYe-
CKHe X4paKTepHCTHKH, 4eM yryiepoaucrsie, Oojee cTOHKH
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K artmocdepHoit KOppo3uH, Jyulie OHH BeAyT cebs M B yc-
JIOBHSIX NOXKapa.

Ina apmupoBanus Keae300eTOHHBIX KOHCTPYKUHA npH-
MEHAIOT CTEPMKHEBYIO M IPOBOJOUHYIO APMATYPHYIO CTaJb.
CrepkneBas apmarypa no cnocofy H3rOTOBJEHHS NOApa3-
JIEAAETES Ha ropsueKkaTanyio, He NOJABEPraeMyio nocjie npo-
Kara ynpounsioumeii ob6paborke, W yNPOUHEHHYIO TepMHue-
cKoil o6pa6oTkoii maH BHITSKKOIH. B 3aBucumoctn or npo-
(buast crepikHeil (xapakrepa HX NOBEPXHOCTH) CTepiKHeBas
H NpoBoJouHasi apMarypa GuiBaer rJajkoil W nepHopuue-
CKoro npoduns. B 3apHCHMOCTH OT MEeXaHHYECKHX CBOWCTB
CTEpPKHEBYIO apMatypy pasieqsioT Ha KJacchl ¢ YCJAOBHBIM
obo3znauennem A. YcaosHpie o603HaueHus KIacCOB ropsive-
karawofi apmatypsi: A-I, A-II, A-IlTu . a. no A-VIL Hpn
06o3HaueHUN TEPMHUECKH YNPOUHeHHOH apMaTypHOH cTanu
K unaekcy A 1o6aBnsioT wWHaeKe «T», Hanpumep Ar-VIL
Crans, VIPOUHEHHYIO BHITAXKKOH, 0003HaualT no Kaaccy
HCXO/HON ropsuekaTaHoil cran, HO Npu 3ToM AO0GABJAAIOT
elle HHAEKC «B», Hanpumep Ag-111

Apmatypuyio craib kiaacca A-1 W3roTOBASIIOT W3 YTJ€pO-
aucroit craau Mapku Cr3, kanacca A-1I  amamerpom 10—
40 mm — H3 yraepoaucroii craaun mapkn Cr5, auamerpom
40—90 mm — u3 mu3zKoJerupoBaunoii craau mapkn 1872C,
kaacca A-IIT anamerpom 6—40 MM — H3 HH3KOJErHPOBaH-
noit crann mapkn 256I'2C, anamerpom 2—8 MM — H3 HH3KO-
JeruposaHHoit craan mapku 1712C, kaacca A-IV—u3
HH3KoJernpoBannuoi craan mapkn 20XI'2LL  (ans kower-
pyKuuit ¢ Hanpsraemoil apmartypoit). CTepKHH apmaTypHOi
crany Kaacca A-l1 nocTaBnsioT KpYraABIMH, CTEPIKHH Kaac-
coB A-11, A-111, A-1V— nepHoanueckoro npogHsi.

ITpoBonoyRYI0 apMaTypy pasjaensior Ha apMaTypHYIO
NPOBOJIOKY H apMaTtypHble npoBoJOuHbie H3jeans. Apma-
TypHas TPOBOJIOKa MOMKeT OHITH XOJOAHOTAHYTOH Kiaacca
B-1 (muskoyraepoaucToii) AJs HeHANpAraemoil apmMaTtyphl
u kaacca B-II (yraepoamcrtoit) nns manpsraemMol apma-
typu. Ee Bunyckaior raaakoii kaacea B-1 w B-11 u nepuo-
Aunueckoro mpoduas knacca Bp-1 w Bp-1I anaverpom 3—
8 Mm.

[Mosenenue craneit npu noxape. OnHa U3 caMbix Xapak-
TepHBIX OCOGEHHOCTell BceX MeTaslioB — CNoco6HOCTh pas-
MSATYaThCs NPH HArpPeBaHHH W BOCCTAHABJHMBATHL CBOW (DHIH-
KO-MexXaHHuecKHe cBoiicTBa mocse oxaaxaenns. Ecan 6w
MeTaJlnbl He 0o6Majalu 3THM YAHBHTEJNbHBIM  CBOHCTBOM,
OHH GBI HE CMOTJIH MOJYYHTb TAKOroO IHPOKOrO NpHMEHEeHHS
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- — Puc. 2.1, Tpaduk waMenenns npoTwno-
™ CTR  crpomiensnof W apMartyproi
10 . CTAAH NP ACHCTEHN BLICOKHX TeéMue-:

paryp

\! I — kpusans HaMeHeHHn NPOYHOCTH
6\\ 4 BhicoKkonpoutiofl xozoauoTARYTON nNpo-
BOJIOKH  JHamerpoM 2—3 MM ¢ Bpe-
3 MCHHLIM  COMPOTHBJACHHEM  PA3IPLIBY
07 okoso 18-10° [la; 2 — xkpusan w3me-

\ l HeHHS Mpeiena TeKyuecTH XOJA0LHOTA;
08 X HYTON HHIKOYIACPOAHCTON NPOBOAGKHN
0.5

Ve
]
“

\ 5,‘ AHAMETPOM 5—6 MM c BpeMeHHLIM co-
NpOTHBAEHHEM paspuiBy oKOJ10

_.__._-.-_.._-& - 6-10° IMa; 3 — To e, ropuuexaTanol
APMATYPH H CTPOHTEABHOM cTanM ma-

o4 1)2 \\\ pok Ctd m C1B; 4 — 70 e, ropayexa-
03 Tanolt HBIKONETrHpOBAHHOR cTAAH Ne-
d \\ pioandeckoro npoduas mapkn 2502C:
0.2 A\ fi—To e, HHIKONCTHPOBaHHON cra-
4 h T NCPHOAMMECKOro Npoduas  MapkH
01 30XI'2C; 6 — kpunan MaMeHeHHs npe-
* Eesa NpouHOCTH XOJOAHOCTTIONIERHOMR
ApMATYPL NepuoiHYecKora npodian

0 °.C npamerpom 12 MM ¢ BpeMeHHMM co-
V0 200000009, L NPOTHBACHHEM mpﬁpua}' oKOND
5. a

BO BCeX 0G/1ACTsAX TeXHUKH, TAK KaK BO3MOKHOCTH XOJM0LHOMN
006pabotku orpanuuensl, OAHAKO 3TO ROCTOHHCTBO METad-
JIOB CTAHOBHTCA HENOCTATKOM B TOM caydae, KOFAa TEmio
BO3€HCTBYET HA BHINOJHEHHbI® H3 HHX KoHerpykuuu. Ilpu
foKape MeTaJ/HYeCKHEe KOHCTPYKUMH OUEHb GBICTPO MIpo-
TPEBAIOTCA, TEPSIOT NPOYHOCTD, meopMHpYIOTCS H OOPY-
UIAI0TCA,

s pacyera orHectofiKocTH cTAMBHBIX U Keqe306eTomH-
HBLIX KOHCTDYKIHA 1o Hecymiedi cnocoGHOCTH HeOOX0MHMO
3HATb XapakTep H3MeHEHHH (PHIHKO-MEeXaHHYECKHX CBOMCTB
CTPOHTEJLHBIX CTaJIeli B yC/AOBHAX BO3ACHCTBHS BBHICOKHX
TeMneparyp.

Ha puc. 2.1 usoGpanens rpauKH H3MEHEHHS NPOYHO-
€T HanboJiee pacnpoCTpaHeHHHIX B CTPOHTEALCTBE cTaseft
Mpit BO3ACHCTBHH HA HAX BHICOKHX Temneparyp. Ha rpadu-
Kax azns yio0cTBa cpaBHeHHsl pa3JHYHBIX BHAOB CTald
NPeACTaBJeHbl 3aBHCHMOCTH He al6COMIOTHBIX, a OTHOCHTEJb-
HBIX 3HaueHHii npegenor mpouHoctn cradedf. OTHOWeHHe
NpeAesa NPOYHOCTH WIH Mpeaesa TeKyuecTH MaTepHason
IPH LaHHO TemMnepartype K npeaeay MPOYHOCTH WJIH Npeie-
Jy TEKYYeCTH B HOPMA/IbHBIX YCNOBHSX MPHHATO HA3BIBATH
TEMIEPATYPHLIM  KOI(D(HUHEHTOM W3MEHEHHs NpPOYHOCTH
i 0603HauaTh M.

B cBsasu ¢ rem urto Temnepatypa KoHCTpyKiuun npu no-
Kdpe H3MEeHSeTCS BO BPEMeHH, H3MEeHSeTCS TAKMXKe H 3Haue-
HHe KO3(pduuHenTa m:. 3HaueHne TeMIepaTypHOro Koatpqm;-
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IHeHTa H3MeHeHHa NPOYHOCTH, NPH KOTOPOM mnpeaea npod-
HOCTH MaTepHaja B HarpeToM COCTOSIHHM CHHXKAETcs A0
BeJJHYHHBE paGounx HanpsuKeHuil B KOHCTPYKIHH, HA3bIBACTCS
KPHTHUECKHM, TaK KakK B 3TOM cJyyae npoHsoiiaer obpyuie-
HHe KOHCTPYKLHH, 3HaueHHe TemIlepaTypbl, MpHBelIee
K STOM CHTYalHH, CYHTAETCS KPHTHUECKHM,

« M3 puc. 2.1 BHAHO, uTO Jyule BCeX B yCAOBHAX NOXKapa
npy m¢=0,625, uyre cooTBeTcTBYET KO3((HUHEHTY 3anaca
npounocTH 1,6, 6yiaer BecTn cebs HU3KOJErHpoBaHHas cTalb
mapkn 25I2C, 3 KOTOpOii H3rOTABJHBAIOT TOpPsSYEKaTaHYIO
apmarypy kaacca A-l11I. Ee kputnueckas temmeparypa co-
crasasier 570°C.

Xyxe B ycnoBHax noxapa Gyayt BecTH cebs apMmartyp-
Hble CTaJH, KOTOpBIe NOJYUHJAH A0NOJHATENbHOe YIpouHeHue
MeToAaMH TepMuueckoil o6paboTku HJIH XOJOAHOH  Mpo-
TsXKKN (Hakaena). IIpuunna 3TOro sBJeHHs 3akalouyaeTcs
B TOM, YTO AONOJHHTEABHYIO NMPOYHOCTH 3TH CTAJH NOJyda-
10T 3a CyYeT HCKayKeHHfi KPHCTAJJH4YecKOil pelleTKH, a ToA
BO3/IefiCTBHEM HArpeBaHHs KPHCTaJJHuecKas pelierka BO3-
Bpaulaercs B paBHOBECHOE COCTOAHHE W NpHOaBKa NMPOYHO-
ctu repsercsa. Caeayer yuHTHIBATH TO 0OCTOATENBLCTBO, UTO
noTreps 3Ta HMeer HeoOpaTHMBI Xapakrep, MosToMy cyuie-
CTBYET ONACHOCTb TOTO, YTO JaXKe eCJH KOHCTPYKUHs He 06-
pymutcs u He aedopmupyercs, oHa He Gyaer obecrneyHBaTh
3aNpoOeKTHPOBAHHKI 3anac NPOYHOCTH.

JIOMHHHEBbIE cnjasbl, AJIOMHHHI TNpeicTaBisieT Co-
6oit nerkuii meraan cepeGpucro-Gesoro uBera, JOTHOCTBIO
2,7 r/em?, ¢ Temnepatypoit naasaenns 657 °C. Ha sosayxe
NOBEPXHOCTL AJNIOMHHHS OBICTPO TepsieT MeTaJJHUeCKHH
6J1eCK, NOKPBLIBAACH TORKON M MpOuHO# 3alHTHON nJenKoil,
cocTosmiell U3 OKCHAA ANIOMHHUA, 3alIMTHAsA NAeHKa npe-
JAOXpaHseT MeTa/sI OT jajbHeifillero oKHcJaeHus, obGaajaer
Xopouieil KOppo3HOHHON CTOMKOCTbIO BO MHOTHX arpeccHs-
HEIX cpejlax.

AnoMHHNeBble CrIaBhl MOJAYYaloT nobaBaeHHeM K aJio-
MHHHIO M€/, Mapraiiia, Marius, KpeMHHs.

M3 anioMHHHEBHIX CN/IABOB H3TOTOBJSIIOT Pa3aHYHBIE BH-
Ibl MPOKATa: YroJKH, MBeJIephl, ABYTABpH, NJIOCKHE H BOJ-
HHCTBlE JHCTH, TPYOH H T.A, OOnacTk mpHMeHeHHS aJio-
MHHHEBHIX CIJIABOB NOCTOAHHO pacuinpsercda. B nactosuiee
BpeMsi HX PEKOMEHJyeTcs HCNoJb30BaTh NPH BO3BEAEHHH
KOHCTPYKUHH GOJBUIENPOJETHEIX COOPYIKeHHH, KOHCTPYKIMI
XHMHUECKHX NpeAnpHATHI ¢ arpeccCHBHBIMH cpeaami, B c6o-
pHO-pa3bOpPHLIX JerkKHX KOHCTPYKIHSX, OJ5 BATPHH H OKOH-



HBIX MEpenjeroB, a Takxe IJs OrpaxAalomHX KOHCTPYK-
LU, HanpHMep TPeXCAOHHBLIX HaBeCHbIX manesell ¢ OOGIIHB-
KaMH H3 aJIOMHHHEBBIX CNJIABOB H CPEAHHM CJIOeM H3
TENJOH30JISIUHOHHOTO MaTepHana, KpOBeJdbHBIX TNaHedei,
NOJIBECHBIX TOTOJIKOB, OTpaK/JeHnii 0aqkoHOB W T.A.

Oanako Hapsay ¢ AOCTOHHCTBOM AJIOMHHHUEBBIE CMJABhLI
HMEIOT  CYLlecTBeHHbIe HeAOCTATKH. Y NPYrocTh alloMHHHE-
BbIX CMJIABOB B TPH pasa HUKe, yeM y CrajH. D10 NPHBOANT
K Gonpminy geopMannsim aniOMHHHEBLIX KOHCTPYKUHE MOA
BO3/eiCTBHEM HATPY30K H AJs TOroO, 4To6H obecneunrs 06-
LYI0 H MECTHYIO YCTOHUYHBOCTb, a TaKKe HeoOXOANMYI AJid
IKCIIIYATAIHN COOPYIKEHHS1 JKECTKOCTh, yacto OniBaer He-
00X0AHMO H3BLICKHBATh ClELHAJbHBIE COOTHOIIEHHSI pa3Me-
poB u (opm cedeHHH 3JeMEHTOB, BHIOMPAThL CTATHYECKYIO
cXeMy cOOpyKeHHs, O0O0Jajaomyio TNOBLIIEHHOH KecT-
KOCTbIO.

Henocratkom aMOMHHHEBHIX CIVIABOB SIBASETCS TaKkKe
BBICOKHI TeMIepaTtypHbii Ko3((puUHEHT TemnepaTypHOro
pacuwrupenns (B 2—3 pasa 6oJblle, ueM Yy CTaJji), YTO Bbl-
3biBaeT HeoOXOAHMOCTb YBEJHHUEHHS KOJHUECTBA Temmnepa-
TypHbIX wBoB, [Ipn HarpepaHHH MPOHCXOAHT TaKKe pesKoe
CHHXKeHHe HX (H3HKO-MeXxaHHyecKHX nokasartedseil. Ilpeaen
MPOYHOCTH W Opeaes] TEeKYYeCTH aJIOMHHHEBBIX CIJIaBOB, HC-
NOJAb3yeMbIX B CTPOHTE/IbCTBE, CHAKAKOTCA NpHMepHo B 2 pa-
3a npu Temnepartype 235—325°C. B ycaoBuax mnoxapa
TemMnepatypa B o0beMe NOMEIleHHH MOMKeT JOCTHYb 3ITHX
3HAUYEHH MeHee yeM uepe3 OJAHY MHHYTY, MO3TOMY pPAacCYH-
ThiBaTh Ha CYIECTBEHHYIO OrHECTOHKOCTb HECYIHX KOHCT-
PYKUHA H3 aNOMHHHEBHIX CIJIABOB, OYEBHAHO, HE CJeyer.

§ 2.4. MarepHaabl H H3LEJHS
Ha OCHOBE MHHEPAJbHBIX pacniaasos

Marepuannl 1 H3JeJHsi H3 PACIJIABICHHLIX MHHEPalh-
HBIX MAcCC MOJYYHJIH LIHPOKOE NMpHMeHeHHEe B CTPOHTENbCT-
Be. ACCOPTHMEHT HX BecbMa LIHPOK: OT OOBIYHOrO OKOil-
HOro CTeKsa, MNpPOH3BOJCTBO KOTOPOTO OBUIO  H3BECTHO
B Erunte w Meconoramun 3a 3—4 TeicSYH Jer A0 HalleH
3pbl, OO0 H3AeNHH W3 KaMeHHLIX paciaaBoB, TEXHOJOTHA
TIPOH3BOJ/CTBA KOTOPLIX Hayaja OCBAHBATLCH CPAaBHHTEJbLHO
HenasHo. OcofGenHo OGHICTPOe pa3BHTHE B MOC/EIHHE TOABI
NMOTYYHJIH TEPMOH3OMAUHOHABIE MaTepHaslbl, a TaKKe cre-
IHAJbHbBIE BHAB CTPOMTEJLHOrD H TEXHHYECKOrO CTEKJa.
ITH MaTepHadbl SMAWTCH NEPCNeKTHBHLIMH MOTOMY, uTO
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HMEIOT xOpoliHe (PH3HKO-MeXaHHuYecKHe CBOfiCTBA, BBICOKYIO
TBEPAOCTh, KHCJIOTOCTONKOCTb, BeJHKOJeNnHue, He Tpebyio-
HlHe AOMOJHHTENBHON OTAGNKH JeKOopaTHBHbIE KauecTsa,
a rTakye Oaaronapsl TOBCEMECTHOH pacnpoCTPaHeHHOCTH
CHIPbSi ¥ BO3MOYKHOCTH 3HAUYHTEJBLHO MeXaHH3HPOBATh MpO-
H3BOJCTBEHHbIE HPOLLECCHI.

. B zaBucumMocT# OT BHI1A HCXOAHOTO CHIPbSl H XHMHUECKO-
ro COCTAaBa pacnjaBa NOJYd4aloT cTekJsHHbe MarepHalbl,
H3Jle/IH M3 LJIAKOB H KaMeHHOTo JIUThbS, CHTAJJbi H LIJa~
KOCHTaJJ1bl,

Martepuannt M H3EJHA U3 CTEKJASHHBIX pacnaasos. ['1as-
HBIMH CHIpbeBBIMH MaTE€pHaJaMHu JJs NPOH3BOACTBA CTe-
KAAHHBIX H3AEIHH CTPOHTENBLHOTO HASHAYCHHA ABJSIOTCHI
KBapLEBLIH 1ecOK, cofla HJIH cyabdar HaTpPHHA, H3BECTHAK,
men. Bapka crekaa npoussoantcs npu temneparype 1000—
1600 °C.

B crpouTenbcTBe nmpuMeHseTCs JHCTOBOE OKOHHOE M BHT-
pHHHOE CTEKJO, y30puaTtoe, apMHPOBAHHOE, COJIHIE- H Tel-
J03alKuTHOE, 00/HIIOBOYHOE CTEKJIO.

[Mpumensiiorcsi Takue H3/AEANA, KaK CTEKIONPOPHIHT,
npeacrapasioutuid coboil mpokatHbie 3JeMeHThl LIBeJJep-
HOTO HJH 3aMKHYTOrO NPSAMOYroJibHOro (KopoOuaroro) ce-
ueHHs, CTEKJONaKeTHl, Npejcrapasiomie cobofi aBa HIH
HECKOJbKO JHCTOB CTEKJa, TepMeTrHiyHO COeJAHHEHHBIX MeX-
Ay coloii no nepuMeTpy, cTeKJfgHHAs KOBPOBO-MO3dHuHAA
MJIHTKA, cTeKJ0OJOKH U Ap.

Cnenuduueckoe npHMeHeHHE B CTPOHTENbCTBE HAXOAHT
CTeKN0BOJOKHO. OHO NpUMEeHsieTCss B BHAE CTEKASIHHON Ba-
Thl B KayecTBe TelJiO- W 3BYKOH30JSUHOHHOTO MaTepHaJa,
Creknsinnas Bata 3JacTHYHA, XMMHUECKH CTOliKa, He NOJ-
Aaetcs ruueHnlo, He ropur. CTeK/N0BOJIOKHO MOMKHO NpHMeE-
HATH B KayecTBe Hanoanurens (Bmecto acbecta) npH H3ro-
TOBJIEHHH acOecToLUeMEeHTHLIX H3/ejiuiil, a TaKXKe B Kauecr-
Be TOHKOrO 3amoJIHHTEJNs AJA IITYKATYPHEIX H OTAEJ0YHBIX
pactBopoB. CTEKJOBOJIOKHO H CTEKJOTKaHb B CMECH C IOJH-
MepaMH NPHMEHAITCH sl NOJAYYeHHSA CTeKJOMIacTHKOB.

[TepcneKTHBHBIM CTPOHTEJNbHBIM MaTepHAJIOM sBJISETCA
NeHo- H ra3ocTekyao. 9T0 NOPH3OBAHHOE B Npollecce H3TOTOB-
JIEHHH CTEKJIO NpHMeHsieTcs AJsi TEeMJIOH30JSLHH TEeNnJOBbIX
H XOJIOJHJbHBIX YCTAHOBOK, 3BYKOH30JSLHA H AP.

MoBenenne MaTepHaNoOB H M3AENHI M3 MHHEPAJAbHBIX
pPacniaBos B YCJAOBMSIX BBICOKMX Temmepatyp. Marepuansl
H H3EIHsl H3 MHHepPaJIbHBIX pacijlaBOB HBJAIOTCS HEropio-
HMHMH H He MOTYT clocoGCTBOBATh pasBuTHIO noxapa. He-
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KJAYeHHe CcOCTaB/fAlOT MaTepHadsl, H3roTOBJIEHHbLIE Ha OC- ;

HOBE MHHEPAJBHLIX BOJIOKOH ¢ COJeprKaHneM HEKOTOpOro
KOJIHYeCTBa OPraHHuecKoro CBS3YIOUIero, TakHe, Kak TemnJo-
H30JIALHOHHBIE MHHEpaJibHBlE MIWTH, KpemMHe3eMHble TJIH-
Thl, MIUTHL H PYJOHHBIE MaTHl U3 6a3albTOBOr0 BoJoKHA. [0-
pio¥ecTb TAKHX MATePHAJOB 3aBHCHT OT KOJIHYECTBA BBe-
AeHHoro ceasyiomero. Kpome Toro, matepnannl, nosydyeHnse
H3 MHHEpaJbHBIX PaCllJIaBOB, MOT'YT BXOAHTb B COCTaB KOM-
NO3HUHOHHBIX MaTepHaJOB B CMECH ¢ MOJHMEpaMu, HanpH-

Mep CTeKJOMIACTHKH, CHTaJjonsacthl. B stom caydae

KOMIO3HUNOHHBI MaTepuas MoKeT OblTh BecbMma M0XKapo-
OMAacHLIM MaTepHajoM, NpHYeM NoxapoonacHocTh ero Oy-
[eT onpejeasiTbCs TJaBHbIM 00pa3oM CBOHCTBAMH H KOJIH-
YeCTBOM MOJHMEpad, HAXOASIIErocsi B KOMIIO3HILHH,

B cayvae, korza NpHMEHSIOTCA MAaTepHaJibl B H3ACHA
H3 MHHEpPaJbHBIX PACHJIABOB B UHCTOM BHJAE, (e3 opraHuye-
CKHX npuMeceil, To noBejeHHe HX B YCJOBHAX MoxKapa cJje-
Iyer paccMaTpHBAaTh B OCHOBHOM C TOYKH 3pEHHsSl cOXpamHe-
i ux pabounx yHKuuMi nojx Bo3jeilCTBHEM BLICOKHX TeM-
neparyp.

Oxann 3 cambix pacnpocTpaHenHbX MaTepHaJoB—OKOH-
HOe CTeKJIO — He BBIAepKHBAET MNpPH NoXKape LJIHTeNbHBIX
TEMJIOBBLIX HArPy30K, HO MOMEHT BPEMEHH, B KOTOPHIH NpoO-
HCXOJAMT pa3pyilleHHe OKOHHOrO CTeK/a, HeBO3MOMKHO mnpen-
CKasaTth 3apanee. Ecan crekno nojpepraercs Harpesy Jy-
YHCTHIM H KOHBEKTHBHBIM TENJIOM, HO HE MNOJABEpPIKeHO nps-
MOMY BO3JEHCTBHIO MJlaMeHH, OHO HarpeBaeTcs MeIJeHHO
H MOMET BbIIEPKHBATH HArpes, He Paspyllasich, MAOBOJLHO
npoaro. Paspyuienne crekia B CBETOBBLIX IpoemMax HayHHa-
eTcA NOUTH cpasy nocje TOro, Kak miams HayHHaer Ka-
caThcs ero NoBepXHOCTH.

IToBenenne apMHpPOBAHHOrO CTEKA4 MOYTH HE OTJAHYA-
ercs OT 0OBIUHOrO: OHO PA3PYIIAETCH BCKOpe rocje Hauana
noxapa. OHako nocse pacTpecKHBaHus CTeK/aa ero oTaenb-
Hple KyCKH YAepXKHBAIOTCA MeTalJHuecKo# ceTkKod H mpo-
Jokaior obecneynBaTh AOBOJBHO 3((PeKTHBHOE NpensTcr-
BHe MPHTOKY CBEXKEro BO3AYyXa K ouary rnoxapa H BBHXOIY
npoaykros ropenus. Cjeayer OTMeTHTb, UTO pa3pyluieHue
CTEKOM MPHBOAHT K Ba)KHOMYy MOMEHTY B XOJe pa3BHTHUA
no)kapa. Jlo tex nop, noka OKOHHOE OCTeKJIeHHEe HEeBPeIHMO,
pasBuTHE NoXKapa NMPOHCXOAHT B OCHOBHOM 3a CUET KHCJIO-
posa, Haxoasimierocs B ofbeMe MOMeElleHHs, U 110 MEpe ero
pacxoaoBaHus HHTEHCHBHOCTh MOPEHHS HAYHHAET CHHYKATb-
cd. BekpuiTHe OKOHHBHIX NPOEMOB NPH PA3PYUICHHH CTEKOA
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TIOJIHOCTHIO M3MEHAeT KapTuHy razoobMeHa B TOMEILeHHH.
Ilponcxoanr yaajenne HmpoAyKTOB TOpeHHS, H obecleunBa-
€TCSl MPUTOK CBEXKEro BO3JlyXa CHAPYKH, B peay/ibTare 4ero
npouecc ropeHis HHTEHCH(pHUHpYyeTCs.

KoHeTpyKuny H3 NJAHTOK, Kamuei, GJOKOB, NoJy4YeHHbIX
Ha OCHOBe MHHEpPAaJbHHIX PAaCnJaBoB, HMEIOT 3HAYHTENLHO
00JblIYI0 OrHEeCTOHKOCTb, YeM JIHCTOBOE CTeKJ0, Tak Kak,
Jlaxe pacTpecKaBlIHCh, OHH NPOJOKAIOT HECTH HArpysky
H OCTAaBAThbCS J0CTATOUHO HENPOHHLAEMBIMH A TNPOLYK-
TOB ropenusi, PakTHYeCKHil mpeiea OrHeCTONKOCTH Kaxaof
OT/IeJIBHO B3ATOH KOHCTPYKUHH OyLeT 3aBHCETb OT Temilepa-
TYpbl, NpH KOTOPOH MPOHCXOAHT pacTpecKHBaHHe WJH pas-
MATYeHHe KOHKPeTHOro BHja MaTepHaJja, M3 KOTOPOro ona
BeinoniHeda, OcoGuift cayuafi mpeicraeiasior coboit orpax-
JAawlliue KOHCTPYKUHH, BBINOJHEHHLIE W3 TNpPO3payHbLIX 3Je-
MeHTOB (Hampumep, cTeka06s0KOB). OrnecTofikocTb Takux
KOHCTPYKUHII M3-32 pacTpecKHBaHuf, OwICTpOro mnporpesa,
a TakKXe crnocoOHOCTH NpPONycKaTh uY€pe3 CBOIO TOJMLY Jy-
YHCTHII TenJoBoil MOTOK, HeBeauka. Ilponcxonur srto, Kak
fpaBuJIo, B Npejesax 4eTBepTH 4aca, T.e. 3al10Jro 1o noj-
HOTO pa3pyuleHHs KOHCTPYKILHH.

[TopueTnie MaTepHa bl H3 MHHEPAJbHLIX PacnjaBoB Co-
XpaHSAIOT CBOIO CTPYKTYPY MOYTH O TeMIlepaTypbl nJjasie-
HHA (4719 neHOCTEeK/a, HanpHMep, 3Ta TEMIepaTypa cocTaB-
asier okoso 850°C), ¥ B TeueHHe NPONOJKHUTENLHOTO Bpe-
MEHH BLIMOJHAIOT Tenao3auluTHble ¢GYHKUHH. [lockonbKy
NOPHCTLIE MaTepHalbl HMEOT BechMa He3HAUMTEeJNbHBIH KO-
s(ppHUHEHT TEMJONPOBOJHOCTH, TO Ja)Ke B TOT MOMEHT,
Korja cropona, obpauleHHas K OrHwo, 6yaer ONJaBiATbCA,
GoJiee ryGOKHE CJIOH MOTYT BBINOJHATH TEMJO3AUIHTHLIE
pyHKIHH.

Xapakrep MOBEACHHSt B YCJAOBHSX MOXKapa TenaoH3oJs-
UHOHHLIX MATEPHaJOB, H3rOTOBJEHHBIX HA OCHOBE BOJIOKOH,
MOJIYY4EHHBIX M3 MHHEPAJBHBIX PACMJIABOB, B 3HAUHTENBHOM
CTefleHH Olpejle/isieTcss KOJHYECTBOM H BHIOM CBf3YIOILEro
mMaTtepHana.

Onwitnl, npoBenesnsie 8 BUMTII MBI CCCP, nokaza-
JiH, HATIPHMEP, YTO TeMJIOH30JAUHOHHBIE TJIHTHI, H3TOTOBJIEH-
Hble H3 KPEMHE3eMHBIX BOJIOKOH, NMpH BO3AEHCTBHH Ha HHX
BLICOKOH TeMmepaTypsl pacTpecKHBaloTes, H NOITOMY TIPH-
MeHeHHe HX B KayecTBe OrHe3allUTHOH ONeXKAbl AJH Me-
TaMHYCCKHX KOHCTPYKUHii Heuesecoobpasno. B To ke spe-
MfA IVIMTH B PYJOHHBIE MAaThl H3 6a3aJbTOBOTO BOJIOKHA
B TeyeHHe AJHTEJbHOTO BPEMEHH COXPAaHSIM CBOIO LEJ0CT-

3—150 = =



HOCTD, obecneuupas HaaeKHYO H30JALHIO OT OTHA MeTad-
JIHYECKHX noBepxnHocTell, Ha KOTOpbie OHH OBLIH yKpemje-
HBbI.

C.ue,:Lye'r OTMETHTb, YTO MHOTHE MAaTEepHaJbl H3 MHHE
paJdbHbIX PacijidaBoB 1o Crnoco6HOCTH CONPOTHBJATBECA BO3-
JIefiCTBHIO BLICOKHX TEMIIEPATYpP HE YCTymalT TaKHM TpajiH-
HHOHHBIM CTPOHTE/JbHBIM MaTépHajaM, KakK TMNOpHpPOIHEIE
KdMHH HJIH HCKYCCTBEHHbBI€ KaMHH Ha OCHOBE MHHepaJlbHbIX
BAKYLIHX. Ouu HAXOAAT WHPOKOE npHMeHeHHe B Oriesa-
HIHTHOI TeXHHKe B KauecTBe 3(PPEKTHBHLIX TEPMOH30IHPYIO-
IHX OACKA.

§ 2.5. MckyceTBenHbie KaMeRNBIE MaTePHabI
Ha OCHOBE MHHEPAJbHbIX BSIKYUIHX

MunepaJbHEIMKE  BSUKYUIHMH HA3BIBAIOT HCKYCCTBEHHO
noJiyuaeMbie MopolikooGpasHbie TOHKOAHRCNEpCHbie MaTepHa-
Jibl, KOTOpbl€ NIPH 3a4TBOPEHHH BOJOM HJAH pPacTBOPaMH HEKO-
TOPLIX CcoJieli 06pasyloT NJacTHYHOe TeCTo, cnocofHoe 3a-
TBEPAEBATh B pe3yJbTaTe (HUIUKO-XHMHUECKHX [POIECCOB,
nepexoas M3 TectooGpasHOro B KaMHEBHAHOE COCTOSIHHE.
Bsxyulee BeulecTso ckpemnsier Mexay coboil Kamuu, 3epHa
necka, rpaeus, webHsl. 3To CBOICTBO BSIKYUIHX HCIOJb3Y-
10T JUISl U3TOTCBJEHHs GeTOHOB, CHJIHKATHOrO Kupnuua, acGe-
CTOIEMEHTHBIX H JAPYTHX He0BO0XKIKeHHHIX HCKYCCTBEHHLIX
MaTepranoB, CTPOHTEAbHLIX PACTBOPOB (KJaJAOYHBIX H WITY-
KaTypHbIX).

Munepasbible BSIKYIHE pasie]sioT Ha BO3AYlIHBIE
H FHJpaBJHYECKHE,

Bosaymwnee BsKyliHe 3aTBCPACBAIOT, COXPAHSIOT
H MOBBLIIIAIOT CBOIO TNPOYHOCTH TOJbKO Ha Bosjyxe. K Boa-
JIYUIHBIM BAJKYIIHM OTHOCATCS BO3JAyHWIHAs H3BeCThb, THIICO-
Bble H MarHe3HaJibHble BAKYUIHE, XKHIAKOE CTEKJO H Jp.

FnmapaBanueckHe BsXKymHe cnocobibl TBEpPLETh
H JJIHTEJBHOE BpeMsl COXpaHATb H NOBBILIATbL CBOIO MpoOY-
HOCThL He TOJIbKO Ha BO3ayxe, HO u B Boae. K ruapasanue-
CKHM BSIZKYHIINM OTHOCATCS TH/paBJHYECKas H3BeCThb, poO-
MaH-, MOPTJAaHJUeMeHT H ero pa3HoBHAHOCTH, IJIHHO3EMH-
CTH ILeMEHT, CeHaabHbe BHb IleMeHTOB.

CrpoutenbHan BO3JYIUHAA H3BeCTb NnpejcTaBisieT coboit
BAJKYIlee BELLeCcTBO, NoJydaeMoe yMepeHHbiM oG:kHroMm (me
JI0 CneKaHusi) H3BECTHAKOB, cojepzkamnx He Goaee 6 9%
TAMHHCTHIX TpuMmeceli. B pesyabrate ofxura obpasyercs
NPOAYKT B BHJe KyckoB 0eJsioro upera, HashiBaeMblil Heraiue-
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HOW KOMOBOW H3BecThio (kKuneaxoit). OGKur wuasecTHAKA
npoussoaaT npu temnepatype 1000—1200°C B crneumanb-
HHIX WAaxXTHBIX nevax. B npouecce 06iKHra MPOHCXOAHT Tep-
MHYECKas AMCCOIHAIIHS H3BECTHAKA 10 PeaKIHH

CaCO,~+Ca0 + CO,.

Ipn oGxure H3BecTHsKA yaajsercd JAHOKCHL yrjepola,
cocrapasiomuit 10 44 % ero maccu. O6bem npoaykTos o0-
JKHra npH 3ToM yMeHblIaercs He fosee ueM Ha 14 9%, B cu-
Jy 4ero KycKH H3BEeCTH HMEIOT IOPHCTYIO CTpYKTypy. B 3a-
BHCHMOCTH OT Xapakrepa nocaeayomeii o6paboTKH pasJin-
YaioT CJeAyIOUIHe BHAbL BO3AYUIHOH H3BECTH: HeralieHas
MOJIOTas, rauieHasl ruAparnasi (NyuioHka), H3BECTKOBOE Te-
CTO, H3BECTKOBOE MOJ0KO. [IpH 3aTBOpeHHH BOJOI NPOHCXO-
JHT raumeHue (ruaparauHsa) H3BECTH-KHMENKH MO peakuHu

Ca0 +- Hy0~Ca (OH),.

Ora peakuus 3K3OTEPMHYECKas, T. €. CONMPOBOMKIAETCH
BHAENEHHeM 3HAYHTENBHOro KosnuecTBa remaa. Yacre Bo-
Abl TMPH ragieHHd NepexoiuT B Map H CO3AAeTcA Bhedare-
HHEe, 4TO H3BECTh KHITHT.

B n3BecTkoBOM TecTe MMM MOJIOKE colepiKuTcs GoJbluoe
KoauuecTBO BOAH, n Kpucraaas Ca(OH), pasnenens soas-
HbIMH NJaeHKamH. BhichixaHHe H3BECTKOBBIX PAcCTBOPOB BhI-
3biBaeT nocrenennoe cOAHKEHHe KPHCTAJNIOB W HX MOC/e-
Ayiollee COelHHEeHHe B KPHCTA/LIHYECKHit CpocTOK. B maus-
HefimleM Ha MOBEPXHOCTH KaMHA C pacnpocTpaHeHHeM Ha
HEKOTOpYI0 rayGHHY MPOHCXOAHT KapOGOHH3AUMA THapaTa
OKCHIA KaJbLHA NPH COCAHHEHHH €ro ¢ OKHCbIO yrjiesoaa,
cofepxauleiics B aTmocdepe, Mo peakitHy

Ca (OH), - CO,~CaCO, + H,0.

O6pasyioutuiics npH 3ToM KapOOHAT KaJbLHA CPACTACTCH
¢ kpucraanamu Ca(OH)s, yTO APHBOANT K YNPOUHEHHIO H3-
BECTKOBOI'O KAMHSA.

[Npu neiicTBHH BLICOKOH TeMNepaTypbl Ha H3BECTKOBHIIl
KaMeHb MPOHCXOAHT OTULeIJIeHHe XHMHUYECKH CBA3AHHON BO-
Abl (Aermaparammsi) W3 THAPATA OKCHA KaJbIHs NO peak-
unA

Ca (OH),—~Ca0 - H,0.

StoT npouece nporekaer npu remneparype 520—580 °C.
[Mpu nanvuefimem Harpesanun 1o Temneparypst 900 °C u Bhi-
11 MPOHCXO/HT AHCCOUHAIHS YIICKHCAOrO KadbUus.

O6pasyomuiics B 060HX ¢Ay4Yasax OKCHI KaJdbLUHA CHOCO-
GeH KO BTOPHYHOH THApaTalHH, CONPOBOKAAIOUIEHCH YBEJH-
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yenneMm o6bema, UTO NPHBOAHT K Pa3PYUIEHHIO CTPYKTYPH
HaBecTKoBOro Kamus. I1pu temneparype 500—600 °C npouc-
XOJAHT 3HAUATENLHOE CHHIKEHHEe NMPOYHOCTH KamH#A, a NpRA
temnepaType 900 °C 1 BoIlle H3BECTKOBEII KAMEHB NOJHOCTHIO
TepseT CBOI MpOYHOCTh. CHUIKEHHe NPOYHOCTH H3BECTKOBO-
ro Kamusi MpH HarpeBanHH CONPOBOKAaerca o6pasoBaHHEM
B Hem Tpemun. O6bsachsercs 3To BropHuHbim ramennem CaO
W AeficTBHEM TeMMepaTypHbIX HampsuKeHni, BO3HHKAIOUIHX
BCJ@/ICTBHE pa3anuns Ko3(hHIHEHTOB TenJoBoro paciupe-
s CaO n CaCOjz. Kpome Toro, KpHCTAJAAHUECKHIT CPOCTOK
H3BECTKOBOrO KaMHA NPH HArpeBaHnyu npeTeprnesaer ycauky,
a BXOJAAILHI B COCTAB H3BECTKOBOTO KAMHS B KauecTBe Ha-
TIOJNHTENs KBAPIEBHIl Tecok — paciuupenue, oco6eHHo 3Ha-
YHTeALHOE TIPH Tepexo/ie B APYryI0 MOAH(HKAUKIO NPH TEM-
neparype 575°C.

Crpontenbnbiit THNC SIBASETCS BO3AYIIHLIM BSIYKYILHM Be-
LIIeCTBOM, MOJYYaeMbIM ITyTeM TepmMHuYecKoii oGpaboTKH NpH-
POAHOrO JBYBOJAHOTQ TIHICA, HA3BIBAEMOrO THIICOBBIM KaM-
Hem. OGKHT NPHPOAHOrO I'UNCa NPOH3BOANTCS NPH Temnepa-
type 110—180°C no peakunn

CaS0,-2H,0-+CaS0,-0,5H;0 -+ 1,5H,0.

[Moayuennnlii B pesyabrate 06GKHra 1OJYBOAHEIL THIC,
Ha3bIBAeMbIfl CTPOHTENbHEIM, 06J1ader cnocobHocTbIO 06pa-
30BLIBATH [IPH 34TBOPEHUH BOAOH NJAaCTHUHOE TeCTo, KOTO-
poe 3aTtem HaunHaeT oueHb GuicTpo 3arycrteBaTh. Bpems or
Hayaja 3aTBOPEHHS IHNCOBOTO TeCTa A0 MOJHOI NOTEpH AM
NJaCTHYHOCTH Ha3biBAeTCa NEPHOAOM CXBaThiBauus. 3a ne-
PHOJIOM CXBATBIBAHHS CJELYET MepHOA TBep/eHHs, B Npolec-
ceé KOTOpPOrQ TeCcTO NepexoJHT B KaMHEBHAHOE COCTOSHHE
¢ NocTeNenHLIM HapacTanueM MPOYHOCTH.

Hayano cxBaThiBanusi THNca JOJKHO HACTynaTth He pa-
Hee 4 MHH, @ KOHeIl CXBAaThHIBaHHA — He paHee 6 MHH, HO He
noszxe 30 MHH ¢ MOMENTa 3aTBOpPEHHS THICA BOJOI.

Ha cpokn cxBaTniBaHusl PHICA OKA3BIBAIOT BJAWAHHE TOH-
KOCThL NOMOJA, cTeneHb 06XKHra, NpeiBapuTebHOe BHIIEKH-
BaHHe H Ap.

[Tpu TBepaenuy runc ypeanunsaercs B obbeme na 1.
1o cBOIICTBO AejaeT IHIC UEHHLIM MaTepHaJoM AJs H3To-
TOBJEHHS AapXHTEKTYPHO-JIEMHLIX JeTajeil H CKYJAbNTypH,
TA4K KaK NPH TBEpAEHHH THNCOBLIH KaMeHb 3anoJiuseT Meh-
vaiilne AeTaJn (GopMmH.

CrponTepHuIN FHAC MHPOKO HCNOJBb3YETCsA B WITYKaTyp-

HbIX pacTBOPAax, NpeAHasnayenHLX A/ BHYyTpenned oTaenKkn
oone Yl e




CTEH M MOTOJIKOB B NMOMELIEHHSIX C HOPM aJbHON BJIAXKHOCTBIO.
OcHoBHAs macca rufica UAeT s NPOHIBOJACTBA CTPOHTE/b-
HBIX H3/IeJHH 34BOJACKOr0 M3roTOBJeHHs (naneneil n 6,0KOB
neperopooK, cTeH, BEHTHAALHOHHBIX KOPOGOK, NepeKkpbLITHii,
O61IHBOYHBIX JIHCTOB H 1p.).

XapakrepHnoii 0co6eHHOCTbIO PHIICA ABJAAETCSA TO, UTO LA
MOJIYUeHHSA H3 Hero miaacTHyHoro tecra tpebyercsi GoJbiioe
KosinuecTBo Boubl (60—70 %), a aas ruapaTauiu NoJdyrui-
para B ABYrHApAaT B npollecce TBepJeHHS TEOPETHUECKH Tpe-
Gyercst Tosibko 18,6 % Boanl. M3bniTouHas Boaa ucnapsercs
H OOYCJOBJHBAET BBICOKYIO NMOPHCTOCTh THICOBOTO KamHs,
4TO CYIIECTBEHHO CHHIKAeT ero MPOYHOCTb, H NOBLILIAGT Tell-
JIOH30JIHPYIOULYIO CHOCOGHOCTD.

[unc BecbMa yyBCTBHTEJEH K HarpeBy: ero NpOYHOCTDb
cHHKaeTcs BaBoe yike npu temneparype 100°C. Oanako 3a-
MeIJeHHBIH nporpes, o6yC/aOBJCHHbIH MOPHCTOCTBIO KaMHSH,
a TAKMKe PAacxolom TenJa Ha ylajieHHe XHMHUYECKH CBA3dH-
HOIt BOJBI, O3BOJSET yCMELHO NPHMEHATh THIC AJIA Orpax-
NAIUKX KOHCTPYKIMIL.

Xunkoe crekso npeiacrasasier  coloil  HATpPHEBBI
(Na,O.nSi0;) uau kanuesniii (K;0-nSiO;) cunukar, koro-
PBiil MOJY4alT CNJ4aBJIeHHEM B CTEK/JOBADEHHBIX mNeyax nmpH
Temuneparype 1300—1400°C u3MeJbYeHHOro HHCTOrO KBap-
uesoro necka c¢ cojaoit Na,COy uau noramom K,COj3. O6Gpa-
30BaBIuHecs: Moc/e GbICTPOro OXJa)KAeHHsl pacnjaBa KyCKH
moja aeHcTBueM napa B aBTOKJaBe noiA aasjennem 0,4—
0,6 MIla pacrsopsiioTcs, npeBpaulasich B BA3KHHA pacTBOp,
cnoco0Hbli 3aTBEpAeTh HAa BO3AyXe.

JKuakoe cTek/o NMpHMeEHSETCS AN MOJYUYEHHS CHJAHKAT-
HLIX OTHE3aUHTHBIX KPacOK, KHCJOTOYHNOPHOTO IeMeHTa
H JKapocToiikoro 6eTona, a TakKe AAA YNJOTHEHHA TPYHTOB.

Xapakrepnoifi 0co6eHHOCTBIO MOBEACHHSI 3aTBEPAEBIIEro
MHAKOFO CTEK/a TPH HarpeBaHWH SIBJSETCA €ro IJasJeHie
H BCHyYHBAHHE, B pe3y/ibTarTe 4uero obpasyercs yCTOHUHBBHIH
BCMEHEeHHBIi ¢/IoH, o6aanaomii Maaoi TenI0npoOBOAHOCT IO,
Ha stom cBoficTBe PACTBOPHMOro CTEKJia OCHOBAHO NMpHMe-
HeHHe CHJAHKATHBIX OrHe3allHTHbIX KPacoK.

Beron. BeroHoM HAa3LIBAIOT HCKYCCTBEHHbIN KaMeHHbI
MaTepHaJ, moJydaemMblii B pe3yJbTaTe 3arTBepieBaHus paiu-
OHaJIbHO MONOGPAaHHOH H TIATeNbHO TepeMellaHHOH CMecH
MHHEPaJbHOTO BSIKYIIEro BeulecTBa, BOJABI, 3aNOJHHTENCH
H B HeoOXOAHMBIX CJyyasx crneuHabHbIX Ao6aBok. Cwmech
YKa3aHHBIX KOMMOHEHTOB /|0 HavyaJja ee 3aTBep11eBaHHn Ha-
3bIBAOT OETOHHON CMeChIO. : .
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Bsxymee BemecTBO H BOJAA — aKTHBHBLIEC COCTABJSIOLLHE
6erona. B pesysbraTe XHMHYECKOr0 B3aHMOAEHCTBHA MEXAY
HHMH o0pasyeTcss HOBOe COEJHHeHHe B BHJe KJjefikoro rec-
Ta, KOTOpoe 06BOJIAKHBACT TOHKHM CJIO€M 3epHa MeJKOro
H TBEpJOro 3amoJiHHTeJs], a 3aTeM CO BpeMeHeM 3aTBepieBa-
eT H CBA3BLIBACT HX, Npespauias 6eTOHHYIO CMeCh B MPOUYHBIIT
MOHOJHTHBIN KaMelb — GeToH.

[To BHAy nmpHMEHSEMOro BSIJKYIIEr0 BellecTBa GeTOHBI
pa3iesioT Ha UEeMEHTHbIe, CHIHKaTHEe aBTOKJaBHOTO TBep-
JeHus, runcoswie. B rpynny GeToHOB BK/IIOYAIOT TaKkKe ac-
tdanpTobeToH, noJuMepueMeHTHLN GeToH H nojaumepGeToH.

OCHOBHLIM BHIOM BAKYLIEro, NPHMEHAEMOro AJf NPOH3-
BO/JCTBA OETOHHBIX M 3KeNe300eTOHHBIX KOHCTPYKUHI, SABAA-
erca noptaauauement. I[TopraanaineMenToM Ha3HBAOT THA-
paBJHYecKoe BAKyllee BELIecTBO, N0JyuyaeMoe TOHKHM HO-
MOJIOM HOPTJaHjlleMeHTHOro Kiaunkepa ¢ rumcom. [lopr-
JAaHAUEeMeHTHbIl KJIHHKep — NPOAYKT 06XKHra j0 CleKanHs
TOHKOAHCNEPCHOH OAHOPOAHON CHPLEBOH CMECH, COCTOSILHIT
H3 H3BECTHSIKA W IJIMHBI WJIH HEKOTOPHIX APYFrHX MaTepHa-
0B (Mepreas, foMeHHoro waaka u np.). Ilpn obxure obec-
neuHBaeTCsi NpeHMyIeCTBeHHOe CcolepiKanHe B K/HHKepe
BBICOKOOCHOBHBIX CHJIHKATOB KaJblHi.

[Toa BosjeiicTBHEM BBICOKOH TeMmepaTyphl HpOTEKaloT
npouecchl, NpuBOAsiiNe K 06pa3oBaHii0 OCHOBHBIX MHHEpa-
JOB  NOPTAAaHALEMEHTa:  TPexXKaJbllHeBOro  CHJHKaTa
3Ca0-Si0,, asyxkaabunesoro cuankata 2Ca0-Si0,, Tpex-
KajbuueBoro ajgiomuaara 3Ca0-Al;O;, ueTHpexKanblHeBO-
ro amomoeppura 4Ca0-AlO;3-FeyO3. It Munepans 06-
Jajaior cnocofHOCTBIO MPH 3aTBOPEHHH BOJOI BCTYHaTh
¢ Hel B XHMHUECKDe B3aHMO/IEHCTBHE, NPHCOGLHHATD €€ U ne-
PeXOANTbL B KPHCTAMIOTHAPaTH, 00yC/OBAHBAS NEpexon B
KaMHEBHAHOe COCTOsIHNE,

I1pounocTp HEMEHTHOTO KaMH# HAapacT4er JA0BOJbHO Gbi-
CTPO B TeueHHe nepsbix 3—7 CyT, 3ateM B HHTepBaJe 7—
28 cyt poct npouHocTd amepaasnerca. B nanbueiinieM nossi-
LieHHe NPOYHOCTH OTHOCHTEJbHO HEBEJHKO, HO MOMET Npo-
JO/IKAaThesl B TEUEHHE MHOTHX JieT, ocobeHHo BO BJAaxuOil
H TeIJIoH cpeje.

ITpounoCTE NOPTAAHALEMEHTA XapaKTepH3yerTcs ero map-
Koi. Mapky uemeHTa yCTaHaBAMBAIOT NO IpeAely NpouHO-
cTH npH narube o6pasuos npusm pasmepom 40>(40>160 mm
H NPH CXKATHH HX TIOJIOBHHOK, H3TOTOBJEHHbLIX H3 LEMEHTHO-
necuaHoro pacTtsopa cocrasa 1:3 nmpH BOJOLEMEHTHOM OT-
Howennn B/11=0,4 n ucnuitanHbix yepes 28 cyr. Ilpeuea

e OB s



TPOYHOCTH NPH CHKATHH B Bo3pacTe 28 cyT HA3BLIBAIOT AKTHB-
HOCTbIO LIEMEHTA, M0 BeJHYHHE KOTOPOH YCTAHABJHBAETCH
Mapka uementa. [lopraaniueMeHTH pasfesioT Ha Mapku
400, 500, 550 u 600. MuHHMaAbHLIE Npelebl NPOUHOCTH JJs
3THX MApPOK J0JuKHE GObiTh coorBetcrBenno 40, 50, 55
1 60 MITa.

IToMuMo co6CTBEHHO MOPTAAHANEMEHTa B CTPOHTEILCTRE
MPHMEHSIOT ObICTPOTBEPACIONHI NOPTAAHAIEMEHT, MJIACTH-
(HUHPOBAHHEI MOpTaAAHALEMenT, THApodoOHbli nopTaaHi-
HEMeHT, Cyab(haTocTolikuii NOpTJAaHEeMeHT, IJIaKONopT-
JaHJueMeHT H Ap.

Kpome Bsizyllero BelllecTBa BaKHbiM COCTABHLIM KOMIIO-
HEeHTOM GeTOHOB ABJSIOTCH 3an0JHHTe N (IIeCOK, rpaBHii, ule-
Genn). D marepuann obpasyloT KecTkuii ckejer GeroHa
H YMEHbIIAIOT €ro ycaiKy, BEI3LIBAEMYIO YMeHbllIeHHeM 00b-
eMa LEMEHTHOTO KaMH§l OpH TBep/ieHHH. BuI sanosHHTeNs
H CcTpyKTypa GeroHa omnpejejsioT ero o6bemHYyl0 Maccy.
B sasucamocts or oG6bemHoii Macch GeTOHBI pasaeasioTes
Ha NATb BHAOB: OCOOOTSIKeNBIH, TAenud, ob6aerdeHHbli,
JNerknii, oco0oJerkuii.

OCHOBHBIM TOKa3aTeJeM MeXaHH4YeCKHX CBOfHcTB OGerona
ABJfAeTcs npouHocts npu cxatuu. Ilo mpereny npounoctn
NpPH CKATHA 5 TAMKENBIX GeTOHOB YCTAHOBJEHLI CJeaylo-
une Kaaccei: B7.5; B10; B12,5; Bl1b; B20; B22,5; B25;
B27,5; B30, B35; B45; B50; B55; B60.

Deton — 0HH U3 OCHOBHBLIX CTPOHTE/BHBIX MAaTEPHAOB.
Ou 1eHeH TeM, YTO eMy MOXKHO MPH/AaBaTh CaMbie PasHo00-
pasuble CBOIICTBA, H3MEHs B IWHPOKHX Npesesax NnpouyHocTh,
IJIOTHOCTb, TeMJOMPOBOAHOCTb, H H3TOTABJHBATH H3 HEro
cOOpHbIe KOHCTPYKIHH, H3/1EJIHS H MOHOJHTHLIE COOPYHKEHHS
pasjanyHoro HasHavenus. Deron wHpoko HCmoabsyercs
B IpamAaHCKOM, NPOMBILIIEHHOM, FHAPOTEXHHYECKOM, Tel-
JOIHEPreTHYECKOM, JOPOKHOM H JPYrHX BHAAX CTPOHTE/Ib-
cTBa.

B 3aBHCHMOCTH OT [pHMEHEHHS pasauyaoT OGeToHbI:
O5bIYHBI] — /114 XKeJe300eTOHHBIX KOHCTPpYKUMi (dynzamen-
TOB, KOJIOHH, GaJOK, NJHT NepexkpLITHil W Ap.); PHAPOTEXHH-
YecKHii — AJs NJOTHH, 1ILJIIO30B, BOJAOMPOBOAHO-KaHAJH3a-
IIHOHHBIX COOPYIKeHHIl # T. n.; 6eTOH a8 cTeH 31auni (raas-
HbLIM 06pa3oM, Jerkuii 6GeTon) u Jerkux nepekpuiTHil; Tenjio-
H30J41HOHHBI ocoboserkuit (neHo- W razoGeroH); Geron
JJs NOJI0B, TPOTYAapoB, AOPOMKHBIX H a3POJAPOMHBIX TMOKpPHI-
THii; CHelHaJbHOT0 HasHaYeHHs, HATPHMEp KHCIAOTOYMOp-
HblH, kapoynopHbiil. K uneay cnennasbHbix GeTOHOB QTHO-






