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1. CTPOEHUE U OCHOBHBIE CBOMCTBA
CTPOUTEJIBHBIX MATEPUAJIOB

1.1. Oommue cBeaeHus

MatepuaJjioBegeHUEM HA3bIBAKOT HAYKY, U3YYAIOIIYIO CBSA3b COCTABA,
CTPOEHUS U CBOMCTB MAaTEPHUAJIOB, a TAKKE 3aKOHOMEPHOCTH UX U3MEHEHUS
npu GU3NKO-XUMUYECKUX, PU3NUECKUX, MEXaHUUECKUX U IPYTUX BO3JCH-
CTBUSX. BCsikui marepuan B KOHCTPYKUMAX 34AHUW U COOPYKEHUM BOC-
IIPUHAMAET TE€ WJIM WHBIE HArPy3KU U MOJBEPTACTCSA ACHUCTBUIO OKPYKarO-
LIEU CPEIBL.

Harpy3ku BbI3bIBalOT AeopMaliii ¥ BHYTPEHHUE HAIPSKEHUS B Ma-
Tepuae, Mo3TOMY MPOEKTUPOBAHKE 3JaHUN U COOPYKEHUI TpeOyeT Tou-
HBIX XapaKTEPUCTUK MPOYHOCTHBIX U Je()OPMATUBHBIX CBOWCTB MPUMEHSI-
€MBIX MaTE€pUaJIOB, HA3bIBAEMbIX MEXAHUYECKUMHU CBONCTBAMHU.

KpoMe mpoyHOCTH, CTpOUTENBHBIE MaTepHalbl JOJDKHBI 00JaaaTh
CTOMKOCTBIO, T. €. CHOCOOHOCTBIO CONPOTUBIIATHCS (PUIUUECKUM U XUMUYE-
CKHM BO3JICUCTBUSAM CpEJbl: BO3/lyXa U COJIEPKAILUXCS B HEM MapoB U Ta-
30B, BOJIbI U PACTBOPEHHBIX B HEHM BEIIECTB, KOJICOAHUSIM TeMIIEpaTyphl U
BJI&YKHOCTH, COBMECTHOMY JIEMCTBUIO BOJIBI U MOPO3a IPU MHOTOKPATHOM
3aMOpPaXXMBAHUM W OTTAWBaHWUU, BO3JCHCTBUIO XUMUYECKH arpecCHUBHBIX
BEIIECTB — KUCJIOT, IIEJIOYEH U Ap.

Wcxonst u3 ycnoBuii paboThl MaTepuaia B COOPY>KEHUH, CTPOUTEIbHbBIE
MaTepUaIbl MOXHO Pa3IeiuTh 10 HA3HAYCHUIO Ha JIBE rpynbl [1].

[IepByto rpyIiny COCTaBIJISIIOT MaTEPUaIbl YHUBEPCAIBLHOIO TUIIA, TPU-
TOJIHBIE U1 HECYIIUX KOHCTPYKUMK: IPUPOJHBIE KAMEHHBIE MATEPHUAJIbI,
VCKYCCTBEHHBIE KAMEHHBIE MaTEPHUAJbl, IOJIy4YaeMbl€ HA OCHOBE BSIKYLIUX
BelecTB 0e3 00kura (OETOHbBI, CTPOUTEIBHBIE PACTBOPHI), U TOJIy4aeMbIe
TEPMUYECKONU 00pabOTKON MUHEPAIBHOTO ChIpbs (KepaMHKa, CTEKIIO, CH-
TaJlIbl, METAJLJIbI); KOHCTPYKLIMOHHBIE IJTACTMACCHI; JIECHBIE MATEPUAIbI U AP.

Bropasi rpynna o0beuHAET CTPOUTEIbHBIC MATEPUAIIbI CIICIIUATILHOTO
Ha3HAYEHUsI, HEOOXOAUMBIE JIJIsl 3alUThl KOHCTPYKIMI OT BPEIHBIX BIIUSI-
HHUM CPEJIbl, 4 TAKKE JIJISI TOBBIIIEHUS SKCIUTYaTAllMOHHBIX CBOMCTB 3/IaHUN
U co3laHus KoM@opTa: TErIon30JAIMOHHBIE MAaTepUAIIbl; aKyCTUUECKHUE;
TUAPOU30JISIIMOHHBIC, KPOBEIbHBIE M TE€PMETU3UPYIOIINE; OTIACIOYHbIC;
AHTUKOPPO3UOHHBIE U JIP.



W3nenust 1 KOHCTPYKIIMH JODKHBI 00€CIIeYnBaTh OJTOBEYHOCTh U
HAJECKHOCTh TPH JUTUTEILHOM SKCIUTyaTaIluu.

J10JITOBEYHOCTH — CBOWCTBO U3/IEHS COXPAHITh pAO0TOCTIOCOOHOCTD
JI0 TIPEJIETLHOTO COCTOSIHUSI C HEOOXOJUMBIMU TEPEphIBAMU HA PEMOHT.
[IpenensHOE COCTOSIHME OMpEENseTCs] pa3pylieHueM Hu3aenus, TpedoBa-
HUSIMU 0€30TaCHOCTH MJIM YKOHOMHUYECKHUMH cooOpakeHusiMu. Jloiarosey-
HOCTb CTPOUTEIBHBIX U3JIETTUN U3MEPSAIOT OOBIYHO CPOKOM CITY>KOBI 6€3 1o-
TEPH IKCIUTyaTAIIMOHHBIX KaueCTB B KOHKPETHBIX KIUMATHYECKUX YCIIO-
BUSAX W PEXHMME JKCIuTyaTanuu. Hampumep, 11 kene300€TOHHBIX KOH-
CTPYKIIUH HOPMaMH MPEyCMOTPEHBI TPH CTETICHH JOJITOBEYHOCTH: | — co-
OTBETCTBYET CpOKY ci1y:k0bI He MeHee 100 ner, II — 50 ner, III — 20 net [1].

HapesxkHocTh rpecTaBiisieT co0oit 00111ee CBOMCTBO, XapaKTEPU3YIOIIee
NPOSIBJIEHUE BCEX OCTAJbHBIX CBOMCTB M3JIEHS B MPOIECCE IKCILTyaTallvu.
HanexxHocth ckiagbiBaeTcss U3 OEOTKa3HOCTH, PEMOHTOIIPUTOHOCTH U CO-
XpaHSIEMOCTH. DTH CBOWCTBA CBS3aHBI MEX Ty coboi [1].

bezomkaznocmvio Ha3bIBAIOT CBOWCTBO HM3ICIUS COXPaHSITh paboOToO-
CIIOCOOHOCTH B OIPEACIICHHBIX PEKUMAX U YCIOBUSAX IKCIUTyaTalluu B Te-
YeHHE HEKOTOPOTro BpeMeHU 0e3 BBIHYKICHHBIX MEPEPHIBOB HA PEMOHT.
K noka3zarensimM 6€30TKa3HOCTH OTHOCSIT BEPOSITHOCTh 0€30TKAa3HOM padOTHI.

Omka3zom Ha3bIBAIOT COOBITHE, MPU KOTOPOM CHUCTEMA, SJIEMEHT WU
U3JIeNIMe TOJHOCThIO WIIM YAaCTUYHO TepsIOT paboTocriocoOHOCTh. [loTeps
paboTOCIIOCOOHOCTH BBI3BIBAETCS TaKOW HEUCIPABHOCTHIO, MPU KOTOPOM
XOTsI OBl OJIMH W3 OCHOBHBIX ITApaMETPOB BBIXOJUT 3a MPEAeIbl YCTaHOB-
JICHHBIX JIOITyCKOB.

Pemonmonpuecoonocms — CBOWCTBO U3JEUs, XapaKTEPU3YIOIIEEe €ro
MPUCTIOCOOJIEHHOCTh K BOCCTAHOBJICHUIO UCIIPABHOCTU U COXPAHECHUIO 3a-
JTaHHOW TEXHUYECKOW XapaKTEPUCTHKU B PE3YJIbTATe MPEIyIPEKICHUS,
BBISIBJICHUSI M YCTpaHEHHUs] 0TKa30B. [lokazareneM peMOHTONPHUTOTHOCTH
SBJISIETCS] CpEJIHEE BPEMsl PEMOHTA Ha OJIMH OTKa3 JJAHHOTO BUJIA, a TAKKE
TPYJIOEMKOCTh 1 CTOUMOCTb YCTPaHEHHUSI OTKA30B.

Coxpansiemocms — CBOMCTBO U3JIEIHS COXPAHAITH 00YCIOBIEHHBIE SKC-
TUTyaTaIMOHHBIC TTOKA3aTeNId B TEUCHHUE U MOCTIE CPOKA XPAHECHUS M TPAHC-
MOPTHUPOBAHMS, YCTAHOBIIEHHOTO TEXHUYECKOH TokyMeHTareld. CoxpaHsi-
€MOCTbh KOJIMUYECTBEHHO OIEHUBAIOT BPEMEHEM XPaHEHUS U TPAHCIIOPTHPO-
BaHUS JI0 BOSHUKHOBEHUS HEUCITPABHOCTH.



1.2. CBsi3b CTPOEHHUS, COCTABA U CBOMCTB

1.2.1. Cmpoenue u ceoiicmesa

3HaHHUE CTPOCHUS CTPOUTEIIBHOTO MaTepHuajia HeOOXO0AUMO JIJIsl TIOHH-
MaHUs €ro CBOMCTB U, B KOHEYHOM UTOTE, JUIsl PEIICHUS PAKTUYECKOTO BO-
npoca, IIe U KaK NPUMEHUTh MaTepuall, 4ToObl MOJTYYUTh HAUOOJIBIIHMA
TEXHUKO-IKOHOMHYECKUM P DEKT.

CTtpoeHue MaTepuaia u3y4yaroT Ha TpeX YpoBHsX [2]: 1) MakpocTpyk-
Typa Marepuaja — CTPOCHHUE, BUAMMOE HEBOOPYKEHHBIM I1a30M; 2) MUK-
pPOCTPYKTypa MaTepuaia — CTpPOEHUE, BUIUMOE B ONITUYECKUN MUKPOCKOTI;
3) BHYTpEHHEE CTPOCHUE BEIIECTB, COCTABIAIONIMX MaTEpHal, Ha MOJICKY-
JSIPHO-MOHHOM YPOBHE, M3y4aeMOM METOAaMU PEHTI€HOCTPYKTYPHOTO
aHaKn3a, HIEKTPOHHOU MUKPOCKOIUU U T. T.

MaxkpocTpyKTypa TBEPIbIX CTPOUTEIBHBIX MAaTEPUAIOB MOXKET OBIThH
CJIIYIOIIUX THUIIOB: KOHTJIOMEpAaTHAs, STYEUCTas, MEJIKOTIOPUCTAasi, BOJIOK-
HUCTasl, CJIOUCTAas!, PhIXJIO3EpHUCTAS (MOPOIIKOOOpa3Hasi).

Hckyccmeennvie konenromepamuol — 3TO OOUIMPHAS TPYIINa, O0BEAUHS-
fo111ast 0ETOHBI PA3IUYHOTO BUA, PS KEPAMUUYECKUX U JPYTUX MAaTEPUAIIOB.

AHueucmas cmpykmypa XapakTepu3yeTcs HATMYUEM Makpomnop, CBOii-
CTBEHHBIX Ira30- U MEHOOETOHAM, STYEUCTHIM TIACTMACCAM.

Menkonopucmas cmpykmypa CBOWCTBEHHa, HANpUMEpP, Kepamuye-
CKUM MaTtepuralaM, TOpU30BaHHBIM CIIOCOOAMH BBICOKOT'O BOJI03aTBOPEHUS
Y BBEJICHUEM BBITOPAIOIINX J0OABOK.

Bonoxknucmas cmpykmypa npucyma ApEBECHHE, CTEKIIOIIACTUKAM,
U3JIENUSAM U3 MUHEPAIbHOU BaThl U JIp. E€ 0COOEHHOCTBIO SIBISIETCS PE3KOE
pasnuyue MPOYHOCTH, TEMIONPOBOJHOCTH U IPYTUX CBOMCTB BAOJIb U MO-
NepeK BOJIOKOH.

Cnoucmas cmpykmypa OTUYETIUBO BBIPAXKEHA Y PYJIOHHBIX, TUCTOBBIX,
IUTUTHBIX MaTE€PHUAIOB, B YACTHOCTH Y TIACTMACC CO CJIOUCTHIM HaIOJHU-
TesieMm (OymoracTa, TEKCTOJIUTA U JIp. ).

Puvixnozepnucmoie mamepuansl — 370 3a0THATEINN AJ1s1 0ETOHA, 3€pHU-
CThI€ U MOPOIIKOOOPA3HbIE MaTepuaibl JJisi MACTUUHON TEIIOU30JIALINH,
3aCBHITIOK U JIp.

MuxkpocTpyKTypa BEUIECTB, COCTABIISIIOLUIUX MaTepUall, MOXKET OBbITh
KpucTajuinueckon u amopduoi. Kpucrannuueckue u amop@Hbie GOpMbI
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HEPEJIKO SBJISIIOTCS JTUIIb PA3JIUYHBIMUA COCTOSTHUSIMU OJTHOTO U TOTO )K€ Be-
nmiectBa. [IpuMepoM CIyKUT KPUCTAIMYECKUM KBapll U pa3UyHbIC
amopdusie hopmbl kpemHe3zeMa. Kpucrtamimueckass gopma Bcerga Oosiee
ycToituuBa. UToOBI BRI3BaTh XUMUYECKOE B3aMMOACHCTBUE MEKTY KBapIie-
BbIM TIECKOM M HM3BECTbIO, B TEXHOJIOIMH CHJIMKATHOTO KHUpIIWYa HpHUMe-
HSIOT aBTOKJIaBHYI0 00pab0TKYy OT()OPMOBAHHOTO ChIpIIa HACKIIIIEHHBIM BO-
JSIHBIM TIapoM ¢ temnepatypoit He menee 175 °C u nasnennem 0,8 Mlla.
Mexny Tem Tpemnen (amopdHast popma TUOKCHIa KPEMHHUS) BMECTE C U3Be-
CTBIO IIOCJIE 3aTBOPEHUS BOJAOW 00pa3yeT I'MAPOCUIIMKAT KAJIbIUS IPH HOP-
ManbpHOU TeMiepatype 15-25 °C. Amopdnas dhopma BelecTBa MOXKET I1e-
peiiTu B 0oJiee YCTOMUHMBYIO KPUCTAIUIMYECKYIO (popMy.

[IpakTuueckoe 3HaUCHUE JIJIs1 TPUPOIHBIX U UCKYCCTBEHHBIX MaTepHua-
JIOB UMEET sIBJIEHUE MoJMMop(du3Ma, Korja OJHO U TO K€ BEIEeCTBO CIIO-
COOHO CyIIECTBOBAaTh B PAa3jIMYHBIX KPUCTAIMYECKUX (popMax, Ha3bIBae-
MbIX Moaudukanusmu. HaGaronarorest, Hanpumep, moJuMop@HbIe IpeBpa-
HICHUS KBapIla, COMPOBOKAAIONINECS U3MEHEHUEM 00bheMa.

Oc00EHHOCThIO KPUCTAIUIMYECKOTO BEIIECTBA SIBJIICTCS ONPE/Ie/ICHHAS
TeMIlepaTypa IIaBJeHUs (MPU MOCTOSHHOM JIaBJIICHUM) U OMpecICHHAs
reoMmeTpuueckas (hopma KpUCTauioB KaxI0i ero MoauuKanuu.

CBoiicTBa MOHOKPUCTAJIJIOB HEOJUHAKOBBI B PAa3HbIX HANpaBJICHUSX.
DT0 MeXaHWuYecKass MPOYHOCTh, TEIUIOMPOBOJIHOCTh, CKOPOCTh pPacTBOpeE-
HUS, SJIEKTPOMPOBOHOCTh U Ap. SIBIIeHUE anuzomponuu SBISICTCS Cle-
CTBUEM OCOOEHHOCTEW BHYTPEHHETO CTPOCHUS KPUCTAIIOB.

B ctpouTenbCTBE NPUMEHSIIOT MOJTUKPUCTATUIMYECKUE KaMEHHBIE Ma-
TepHUasbl, B KOTOPBIX Pa3Hble KPUCTAJUIbl OPUEHTUPOBAHBI OECIOPSIOUHO.
[TogoOHbIE MaTepualbl PacCMATPUBAIOTCS KaK U30MPONHble TIO0 CBOUM
CTPOUTETHLHO-TEXHUUYECKUM CBOWCTBaM. VCKIIIOUeHHE COCTABISIOT CIIOH-
CTbI€ KAMEHHbIC MaTepUaJIbl (THEUCHI, CIAHIIBI U JIP.).

BHyTpeHHee cTpoeHue BEIIECTB, COCTABIAIONIMX MaTepHal, orpese-
JSI€T MEXaHUUYECKYIO TPOYHOCTh, TBEPAOCTD, TYTOILUIABKOCTh U IPYTHE BaXK-
HbIE CBOKMCTBA Marepuala.

Kpucmannuueckue sewgecmea, BXOASIIME B COCTaB CTPOUTEIBHOTO Ma-
Tepuana, pa3nyaroT MO XapaKTepy CBSI3U MEXIAY 4YacTULIaMH, 00pa3yro-
IIMMU IPOCTPAHCTBEHHYIO KPUCTAIUIMYECKYIO perieTky. OHa MOXKET ObITh
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oOpa3oBaHa: HEUTPATLHBIMU aTOMaMHM (OJTHOTO M TOTO K€ AJIEMEHTa, KaK B
aiMase, WM Pa3lInIHbIX JIeMEHTOB, Kak B Si0O2); noHaMu (pa3HOMMEHHO
3apsiKeHHbIMU, Kak B CaCQO3, WM OMHOMMEHHBIMH, KaK B METaslIax); Ie-
JBIMHU MOJIEKYJIaMH (KPUCTAILIBI JIbJIA).

Kosanenmuas cesn3v ocymecTBiIeTCsl OOBIYHO 3JIEKTPOHHOM Mapoii,
o0pa3zyeTcsi B KpUCTalIaX MPOCTHIX BEIIECTB (aimas, rpaduT) U B KpUCTa-
JaX HEKOTOPBIX COEIMHEHUI U3 JIBYX 2JIEMEHTOB (KBapll, KapOOpyHI, IpY-
rue KapOubl, HUTpUbl). Takue MaTepuaibl BbIJICTSIOTCS OUYE€Hb BHICOKOM
MEXaHUYECKOW MTPOYHOCTHIO U TBEPAOCTHIO, BECbMAa TYTOILIABKH.

Honnvie cesa3u 00pa3yroTcs B KpUCTaIaX TEX MaTepUanoB, B KOTOPHIX
CBSA3b UMEET Ipeolaarolle HOHHBIN XapakTep. PacipocTpaHeHHbIE CTPO-
UTEIbHBIE MaTE€pUaJbl ATOTO TUIA TUIIC U AHTHAPUJT UMEIOT HEBBICOKYIO
MPOYHOCTH U TBEPAOCTh, HE BOJIOCTOMKHU.

B cnoxxHbIX KpUCTalIaX, 4aCTO BCTPEUAOUIUXCS B CTPOUTENIbHBIX Ma-
Tepuanax (KaJbIUT, MOJIEBbIE IIIATHI), OCYLIECTBISIOTCS U KOBaJI€HTHa,
¥ MOHHAs cBsA3u. BHyTpH cioxkuoro nona COs? cBA3b KOBAJICHTHAS, HO CaM
o umeeT ¢ noHamu Ca?* noHny10 cBa3b. CBOICTBA MOJOOHBIX MATEPUATIOB
BecbMma pazHooOpasubl. Kansiut CaCO3 npu A0CTaTOYHO BBICOKOW MPOYU-
HOCTH 00J1aJJa€T MaJIOM TBEPJIOCTHIO. Y TMOJIEBBIX IIMATOB COYETAIOTCS J0-
BOJIbHO BBICOKHE ITOKA3aTeIu MPOYHOCTU U TBEPJIOCTH, XOTS U YCTYIalo-
II1e KPUCTA/IaM ajiMa3a ¢ YUCTO KOBAJICHTHOM CBSI3BIO.

MouiekyJsipHble KPUCTAJJINYECKHE PEIETKU U COOTBETCTBYIOIIUE
UM MOJEKYIspHble CBSI3U 00pa3yloTcsl MPEUMYILECTBEHHO B KpHCTaJLIax
TE€X BEILIECTB, B MOJIEKYJIaX KOTOPBIX CBSI3U SIBJSIOTCS KOBAJICHTHBIMU. Kpu-
CTaJUl 3TUX BEIIECTB MOCTPOEH M3 LEJbIX MOJIEKYJ, KOTOpbIE yAep>KUBa-
I0TCSI IPYT OKOJIO IpyTa CPaBHUTEIBHO CJIa0bIMU BaHI€PBAAIbCOBBIMU CH-
JaMu  MEXMOJICKYJISIPHOTO TIPUTSDKEHUS (Kak B KpHUCTaUIax JibJa).
[Ipu HarpeBaHUU CBA3U MEK/Ty MOJIEKYJIaMU JIETKO Pa3pylIatoTCs, IO3TOMY
BEILECTBA C MOJIEKYJIIPHBIMU PEUIETKAaMHU 00Jaal0T HU3KUMHU TEMIIepaTy-
paMu TIIaBICHUS.

Cunuxamsi, 3aHUMAIONIME 0CO00E MECTO B CTPOUTEIIBHBIX MaTepHa-
JaxX, UMEIOT CJIOXKHYIO CTPYKTYpPY, OOyCIOBUBIIYIO UX 0coOeHHOCTU. Tak,
BOJIOKHHCTBIE MaTepHalibl (aCOECT) COCTOAT U3 apalICIbHBIX CUITUKATHBIX



1erei, CBA3aHHBIX MEXTY CO0O0H MOT0KUTETLHBIMIA HOHAMH, PACIIOJIOKEH-
HBIMU MEXTy LensiMu. oHHbIe criibl ciiabee KOBAJICHTHBIX CBSA3EH BHYTPU
KQXKJIOH 1IeTIH, TOITOMY MEXaHUUYECKUE BO3ICHCTBUSA, HEJIOCTATOYHBIC /IS
pa3pbIBa LENEH, pa3AeisaiOT TAKOM MAaTepUal Ha BOJIOKHA. [imacTuHYaThie
MUHEpaJIbI (CITI0/1a, KAOJIMHUT) COCTOSIT U3 CUIIMKATHBIX TPYIII, CBSI3aHHBIX
B IJIOCKUE CETKH.

Cno>XHble CUJIMKATHBIE CTPYKTYPBI MOCTPOCHBI U3 TETPadipoB SiOs,
CBSI3aHHBIX MEXK]Ty COO0M 00IIMMH BepIIMHAMHU (OOIIMMHU aTOMaMu KUCIIO-
poza) u 00pa3yroX 00bEMHYIO PEIIETKY. ITO AaJI0 OCHOBAHUE PACCMOT-
pPETh UX KaK HEOPraHUYECKUE MOJTUMEPHI.

1.2.2. Cocmae u ceoucmea

CrpouTenpHbli MaTEpUAIl XapaKTEPU3YETCI XUMUYECKUM, MUHEPAJIb-
HBIM H ()a30BBIM COCTaBOM [2].

XMMHUYECKHI COCTAB CTPOUTEIbHBIX MAaTEPUAJIOB MTO3BOJISIET CYAUTh
O psific CBOWCTB MaTepHaia: OrHeCTOMKOCTH, OMOCTOMKOCTH, MEXaHHYe-
CKMX M JPYTHX TEXHUYECKHX XAPAKTEPUCTUKAX. XUMHYECKUN COCTaB He-
OpTraHUYECKUX BEIIECTB (IIEMEHTAa, U3BECTH U JIP.) U KAMEHHBIX MaTepUAJIOB
yA00OHO BBIpaXaTh KOJWYECTBOM COJIEpXKalUXca B HUX OKCUI0B (%).
OCHOBHBIE ¥ KUCIIOTHBIE OKCUbI XUMHUUYECKH CBS3aHBI MEXKITYy COOO0M U 00-
pa3yroT MUHEpPaJbl, KOTOPHIE U OMPEAEISAIOT MHOTHE CBOMCTBA MaTepHania.

MuHepaJbHBINA COCTAaB NTOKA3bIBACT, KAKME MUHEPAJIBI U B KAKOM KO-
JIMYECTBE COJIEPKATCA B BSKYILIEM BEIIECTBE WM B KAMEHHOM MaTepuarlie.
Hanpumep, B mopTiaHAIEMEHTE COJIEPKAHUE TPEXKAIBIMEBOTO CUIIMKATA
(3Ca0-Si102) coctaBnsgeT 45—60 %, mpudyeM mpu OOJIBIIIEM €TI0 KOJIMYECTBE
YCKOPSAETCS TBEPJICHUE, TOBBIIIAETCS MPOYHOCTh [IEMEHTHOTO KaMHS.

da3oBblii cocTaB MaTepuala 1 (pazoBbie Mepexoabl BOAbI, HAXO AU~
€Csl B €r0 opax, OKa3bIBAKOT BIMSIHUE HA BCE CBOWMCTBA U MMOBEJACHUE MaTe-
puana npu sKcIulyaTaiuuu. B Marepualie BbIIEISAIOT TBEPAbIC BEIIECTBA, 00-
pa3yrolMe CTEHKHU TI0P, T. €. «KapKac» MaTepuasia, U MOPbI, 3al0JHEHHBIC
BO3JyXOM M BoJIoM. Eciiu Boia 3amep3aeT, To 00pa30BaBIIMICS B TTOpax e/
U3MEHAET MEXaHUYECKHE CBOMCTBA Marepualia, BOSHUKAOT BHYTPEHHHE
HaIpsDKEHUS, CIIOCOOHBIE pa3pylIUTh MaTepHail MPU MOBTOPHBIX IMKJIAX
3aMOpPaXMBAHUS U OTTAUBAHUS.



1.3. ®usnuecKue cBOMCTBA

1.3.1. Hapamempul cocmoanus

UcTHHHAS IVIOTHOCTD p (T/cM, kr/M3) — Macca equHuIB 00beMa al-
COJIIOTHO IUIOTHOTO MaTepuana. Ecim Macca marepuana m, a ero 00beM B

IUTOTHOM COCTOSSHUHU Va, TO
p = m/Va. (11)

OTHocHuTebHAasI IJIOTHOCTH d BhIpakaeT CPEAHIOIO INIOTHOCTh MaTe-
puaa 1o OTHOIIEHHIO K IUIOTHOCTH BOJIbI (3TO Oe3pa3MepHasi BETUUYMHA).

3a HEMHOTMMH HMCKIIOUEHUSAMU (METAJIbl, CTEKJIO, MOHOMHUHEPAJIbI)
CTPOUTEIbHBIE MAaTEPUAIIbl TIOPUCTHI.

O0beM mnoOpHCTOro MaTepHajia B €CTECTBEHHOM COCTOSIHHM
(T. €. BMECTe C 3aKJIFOUYEHHBIMHU B HEM [IOpaMu) ciaraercst u3 oobema TBep-
noro Bemectsa Va u o0bema nop V!

Ve - Va + Vn . (1.2)

Cpeausisi IJIOTHOCTD p, (I/cM>, KI/M3, B IIOCTIEAYIONIEM — IFIOTHOCTB )
eCcTh Macca eIMHMIBI 00beMa MaTepuana B €CTECTBEHHOM COCTOSHUM
(oOBeM ompenenseTcsi BMECTe C MOPaMH):

0o = MIVe. (1.3)

3HaueHMS MJIOTHOCTH JAaHHOT'0 MaTcpuajia B CYXOM U BJIAJKHOM COCTO-
SHHWH CBsA3aHbl COOTHOIICHHUEM:

Pos= poc(1+W,), (1.4)

rae W, — KoMM4ecTBO BOJIbI B MaTepHase, 1071 OT €ro Macchl.

[11OTHOCTP TOPUCTHIX MaTEPHATIOB BCETJla MEHbBIIE WX HCTUHHOMU
mnoTHOcTH. Hampumep, minotHocTs nerkoro 6erona — 500-1800 kr/md,
a ero MCTHHHAs IIOTHOCTH — 2600 kr/m3,

[110THOCTH CTPOUTEIBHBIX MAaTEPHUATIOB KOJICOJIETCS B OUCHB IIUPOKUX
npenenax: or 15 (mopucras mimacTMacca — mumopa) ao 7850 xr/m3
(ctamn) [3].

[110THOCTB M MOPUCTOCTh PACTIPOCTPAHEHHBIX CTPOUTEIBLHBIX MaTEPH-
aJ10B MpUBEJIeHBI B Ta0J. 1.1,



Tabnuma 1.1
[Toka3arenu MIOTHOCTH, IIOPUCTOCTH M TEILJIOIPOBOJTHOCTH
(cpenHHME 3HAYCHUS) JJIS PSAA CTPOUTEIBLHBIX MAaTepHUAIOB

Hctunnas Cpennsis [Topu- | TemnompoBoa-
HaumenoBanue
IUIOTHOCTh, | IUIOTHOCTB, | CTOCTb, HOCTb,
Matepuaia r/em® r/cm® % Br/(m-°C)
beton:
— TSHKEIBIN 2,6 2,4 10 1,16
— JICTKHH 2,6 1,0 61,5 0,35
— STYEHCTHIN 2,6 0,5 81 0,2
Kupnnu:
— 0OBIKHOBEHHBIN 2,65 1,8 32 0,8
— MyCTOTEJIbIH 2,65 1,3 51 0,55
[TpupoaHbie KaMHU:
— IPaHUT
— MIEHOCTEKIIO 2,7 2,67 1,4 2,8
- IEHOCTEKIIO 2,7 1,40 52 0,5
Crekino:
— OKOHHOE 2,65 2,65 0,0 0,58
— IIEHOCTEKIIO 2,65 0,30 88 0,11
[TomumepHsbIe
MaTepUaIbl;
— CTEKJIOILIACTUK 2,0 2,0 0,0 0,5
— MHUTIOpa 1,2 0,015 08 0,03
(BCTIEHEHHBIH TTOJTMED)
JIpeBeCHBIE MaTEPHUATIBL:
— COCHA
— IPEBECHOBOJIOKHUCTAS 1,53 0,5 67 0,17
[UIATA 15 0,2 86 0,06

HacbInHasi MJIIOTHOCTD P, — Macca eIMHUIIBI 00beMa PBIXJI0 HACHITTaH-
HBIX 3€PHUCTBIX UJIM BOJIOKHHUCTBIX MaTepHasIoB (IIEeMEHTa, IecKa, rpaBusl,
eOHs, TPaHyJIMPOBAaHHON MUHEPAIHLHOM BaThl U T. 11.). Hanmpumep, nuctun-
Hasg IUIOTHOCTh m3BecTHsika — 2700 kr/m®, ero miotHocTs — 2500 kr/m°,
a HachlIIHAs IJIOTHOCTB U3BecTHKOBOro medHs —1300 kr/mS. 1o 3Tum nan-
HBIM MOJKHO BBIYMCJIUTH MOPUCTOCTh M3BECTHSAKA U MyCTOTHOCTH IIEOHS,
MOJIB3YSCh IPUBEJICHHBIMU HIDKE (DOPMYJIaMHU.
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1.3.2. CmpykmypHnusie xapakmepucmuku

CtpoeHue nopucToro MaTepuaia XapakTepu3yeTcs: 00111eH, OTKPBITON
U 3aKpBITON MOPUCTOCTHIO, paclpe/ieIEHUEeM MOop M0 UX pajuycam, Cpe/l-
HUM PaJyCOM IOpP U YJ€TbHON BHYTPEHHEH MOBEPXHOCTHIO MOP.

Iopucrocty (II) — ecTh CTENCHb 3alOJIHEHHS 00beMa MaTepHala
IOpaMH:

1=V Ve. (1.5)

[TopucrocTh BBIpaXKarOT B 10X OT 00beMa MaTepualia, IpuHUMae-
Moro 3a 1, i B % ot oObeMa.

IKcnepumeHmanvHoulil (MpAMOL) Memoo ONpeAeICHUS TOPUCTOCTH OC-
HOBaH Ha 3aMElIEHUU TTOPOBOI0 MPOCTPAHCTBA B MaTepualie CKMKCHHBIM
reJIMeM WIN APYyTOou CPpenou.

IKCnepuUMeHmanbHO-pacyemublll. Memoo ONPEACICHUS MOPUCTOCTH
UCIIOJB3YET HaICHHBIE OIMBITHBIM MyTEM 3HAYEHUS IJIOTHOCTU BHICYIIICH-
HOTO MaTepuana, %:

IT1=(1-po/p)-100. (1.6)

[TopuCTOCTh CTPOUTENHHBIX MAaTEPUATIOB KOJIEOJIETCS B IIMPOKUX Ipe-
nenax: ot 0 10 98 % (cm. Taba. 1.1) [3].

Omxpvimas nopucmocms I, paBHa OTHOIICHUIO CYMMapHOTO 00beMa
BCEX MOP, HACBHIIAIOLIMXCS BOJOH, K 00beMy MaTepuana V.:

=" 2 (1.7)

Ve PH20
rac mi u m2 — Macca 06pa3LIa, COOTBCTCTBCHHO, B CYXOM U HACBINICHHOM

BOJIOM COCTOSTHUM.

OTKpBITEIE TIOPHI MaTepHUalia COOOIIAIOTCS ¢ OKPYKaIIIel cpeoi U
MOT'YT COOOIIAThCA MEXKIY COOOM, IOATOMY OHM 3aIlOTHSIOTCS BOJAOM MpHU
OOBIYHBIX YCJIIOBHUSIX HACBHIIICHUS, HAIPUMED, TIPU MOTPYKEHUU 00pa3IioB
Marepuanga B BaHHY C BOAOW. OTKPBITHIE MOPHI YBEJIMYUBAIOT MPOHUIIAC-
MOCTb ¥ BOJIOIIOIJIONIEHUE MaTeprUayia U YXy/IIIat0T €r0 MOPO30CTONKOCT.

3akpvimas nopucmocmo I1;:

1L, =11-1lo. (1.8)

[TopucTeiii MaTepuail OOBIYHO COJEPKHUT U OTKPBHITHIC, U 3aKPBITHIC
MOPBI; YBEJIUUYCHUE 3aKPHITOM MOPUCTOCTH 32 CUET OTKPBHITON IMOBBIIIACT
€ro J0JroBe4HOCTh. OJHAKO B 3BYKOMNOIVIOMIAOIINX MaTepuaiax u u3je-
JIUSX YMBIIIJIEHHO CO3/1a€TCsl OTKPBITAs MTOPUCTOCTh U Tiepdopanusi, Heoo-
XOJUMBI€ JIJIs1 TOTJIONICHUS 3BYKOBOM SHEPIHUH.
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Bce cBoricTBa Marepuasna OnpeAessatoTCs ero COCTaBOM U CTPOCHUEM,
Y, NPEXKIE BCETO, BEINYMHON U XapaKTEPOM IMOPUCTOCTU. ITO BHAHO U3
JaHHbIX Ta0j. 1.1, B KOTOpOM MOMapHO COMOCTAaBJEHbI MJIOTHBIE U TOPH-
CThI€ MaTepHaJibl, UMEIOIIME B OCHOBHOM OOIINI XUMUUECKHUHA COCTAB.

1.3.3. I'uopogpusuueckue ceoiicmea

I'MrpoCcKONMYHOCTHI0 HA3BIBAIOT CBOMCTBO KANWJUISPHO-TIOPUCTOTO
Marepuasa Ioriomarh BOJSHOM Nap U3 BIAXHOro Bo3ayxa. Ilormomenue
BJIarM M3 BO3JyXa OOYCJIOBJIEHO MOJUMOJIEKYJISIPHOU ancopOueil Bos-
HOT'O TIapa Ha BHYTPEHHEHN MOBEPXHOCTH IMOP U KANWUISIPHOW KOHJEHCAa-
1uen. IToT PU3NKO-XUMHUYECKUN TIPOLIECC HA3BIBACTCSl COPOIIMEH U SBIISI-
eTcsi 00patuMbIM. J[peBecrHa, TeIUIOU30JILIMOHHbIE, CTEHOBBIE U JIPYTUe
MOPUCTBIE MaTepHuaibl 00Jafal0T Pa3BUTOM BHYTPEHHEH MOBEPXHOCTHIO
MOp U MOATOMY BBICOKOM COPOIIMOHHOM CIIOCOOHOCTHIO.

Bcnencteue nporieccoB aacopOuu v KanuuIipHOM KOHASHCAIUU BO-
JSTHOTO TIapa 13 aTMoc(ephl BIIaXKHOCTh TOPUCTBIX CTPOUTEIBHBIX MaTEPH-
aJo0B JaXe MOCJE UX JJIMTEIIbHOW BBIICPKKU B BO3AYyXE JOCTATOYHO Be-
nvka. Tak, paBHOBECHAS BJIAXKHOCTh BO3yIIHO-CYXOH JIPEBECUHBI COCTAB-
asiet 12-18 %, creHoBbIx MaTepualioB — 5—7 % 1o Macce. YBIaKHEHHUE
CUJIBHO YBEJIMYMBAECT TEILUIONPOBOAHOCTh TEIJIOU30JISIIAH, II0O3TOMY CTpeE-
MSATCS PEIOTBPATUTH YBIIAXKHEHUE, MOKPBIBASI TUTUTHI YTEIIUTENS THIPO-
M30JISILUOHHOM TIJICHKOM.

KanuuisipHoe BcacblBaHHE BOJbI TOPUCTHIM MATEPUATIOM ITPOUCXO-
JIUT, KOT/Ia YaCTh KOHCTPYKIUHU HAXOJIUTCS B BoJie. Tak, TpyHTOBBIE BOJIbI
MOTYT OAHUMATHCS MO KAMUJUISIPAM U YBJIAXKHATh HHKHIOK YaCTh CTEHBI
3nanusi. YToObl He ObUIO CHIPOCTH B TIOMEIICHUH, YCTPAUBAIOT THIPOU30-
JSUOHHBIN  CIIOM, OTACHSIONMN (PYyHIAMEHTHYIO YacTh KOHCTPYKIIMH
CTEHBI OT €€ Ha3€MHOMN YaCTH.

KanumnspHoe BcacbIBaHUE XapaKTEPU3YETCS BBICOTOM MOIHATUS BOJbI
B MaTepualie, KOJIUYECTBOM IOTJIOIIEHHON BOJbl U MHTEHCUBHOCTBIO BCa-
CbIBaHUA. Y MEHBIIIEHUE WHTEHCUBHOCTU BCACBIBAHUS OTPAXKAET yiIydllle-
HUE CTPYKTYphI MaTepuana (Hanpumep, OETOHA) U MOBBIIIEHUE €ro0 MOPO-
30CTOMKOCTH.

Boaomoryomenune — CBOMCTBO MaTepuaa Imorjiouarbh U yAepKUBaTh
BOJly IIPU HEIOCPEACTBEHHOM C HEM CONPUKOCHOBEHUHU. KonmmyecTBo 110o-
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TJIONIEHHOW MaTepuagoM BOJbl, OTHECEHHOE K €r0 Macce B CyXOM COCTOSI-
HUU, Ha3bIBAIOT BOJIOTIOTJIONIEHUEM 10 MACCE, @ OTHECEHHOE K €ro 00beMy —
BOJIOTOTJIOLIEHUEM T10 00bEMY .
Booonoenowenue no macce Wn (%) onpenensitor o OTHOIICHHUIO K
Macce Cyxoro marepuarna mno popmyse:
mB_mC

W, = - 100 %, (1.9)

me

e me — Macca odpasia MaTepuaia, HachIIeHHOTo Boaoi (T), m. — Macca
o0Opasiia B CyXoM COCTOSHUH (T).
Booonoenowenue no oovemy Wo (%) — crenenp 3amoaHeHUs o0beMa
MaTepuaa BoI0H, onpeaessiercs mo Gopmyiie:

W, = =22 100 %. (1.10)
Paznenus nounenno Wo vHa W, momyaum:
Wo = Wnd. (1.11)

Bononornouienne nopucteix MarepuanoB (0€ToHa, KMpHu4a U Jip.)
OIIPENICIISIOT IO CTAaHAAPTHON METOIMKE, BBIJIEPKUBast 00pa3ibl B Boje [4].
Temmeparypa ucnosb3yemMoi Bojbl 1oJbkHa ObITh (20+2) °C. Bogomoriio-
HIEHUE, ONpeeIsieMoe MOTpyKeHuEM 00pa3 OB MaTepuaia B BOAY, XapakK-
TE€PU3YET B OCHOBHOM OTKPBITYIO IOPUCTOCTh, TAK KAaK BOJIA HE MPOHUKAET
B 3aKpbIThIe MOphL. K TOMY ke mpu u3BIeYeHUU 00pa3lioB U3 BaHHBI BOJIA
YaCTUYHO BBITEKAET U3 KPYIHBIX MMOP, TO3TOMY BOJONOTJIOIIEHHE OOBIYHO
MEHbIIIe TOPUCTOCTU. Harpumep, mOpUCTOCTh JIETKOTO O€TOHA MOXKET OBIThH
50-60 %, a ero BogonornouieHue cocrasiuser 20-30 % oObpeMa.

Bononornoiienre pa3auyHbIX MAaTepUAIOB KOJIEOJETCS B LIMPOKUX
npeaenax: rpanuta — 0,02-0,7 %, tsxkenoro 6erona — 2—4 %, kupnuya —
8-15 %, mopucThIx TEMmIoU30JSIIIMOHHBIX MaTepuasioB — 100 % u Gonbiie.
Boponormnoiienre mo Macce BBICOKOMOPUCTBIX MATEPUAIOB MOXKET OBITh
OO0JIBIIIE TTOPUCTOCTH, HO BOJAOIOIJIONIEHHE M0 00BEMY HUKOTIa HE MOXKET
IPEBBIIIATH TOPUCTOCTb.

Bomonornomenre UCHoib3yOT JUIsl OIICHKA CTPYKTYphl Marepuara,
IPUBJICKAs U1 OTOU LEd KOI(PPUIHEHT HACKIIEHUS MOP BOJAOU, paB-
HBII OTHOIIEHUIO BOJIOMOTIIONICHUS IO 00BEMY K MOPUCTOCTH:

K = WLIII. (1.12)

Kosdduuuent Haceimenuss MoxeT usMeHsThest oT 0 (Bce Mopsl B Ma-
Tepuase 3aMKHYTbIe) 110 1 (Bce mopsl OTKphIThIE), Toraa Wo = I1. YMmenbIie-
Hue K, (mpu ToM e MOPUCTOCTH) CBUJIETEIILCTBYET O COKPAITICHUH OTKPBITON
MOPUCTOCTH, YTO OOBIYHO MPOSIBIISIETCS B TOBBIIEHUH MOPO30CTOMKOCTH.
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BoponornoiieHue oTpuliaTeIbHO BIHUSET HA OCHOBHBIE CBOMCTBA Ma-
Tepuaja, yBeJIMUYUBaeTCs MIOTHOCTh, MaTepuaa Ha0yXaeT, €ro TEeIIoNnpo-
BOJIHOCTh BO3PAaCTAET, & MPOYHOCTh U MOPO30CTOMKOCTh MOHUKAKOTCS.

Kos¢ppuuuent pazmsardyenus K, — OTHOIIEHUE TPOYHOCTA MATEPH-
ajia, HaChIIIEHHOTO BOJIOU R4, K MPOYHOCTH CyXoro marepuana Rc:

Kpo=R/Re. (1.13)

Koaddumuent pasmaryeHus: XxapakTepu3yeT BOJIOCTONKOCTh MaTepH-
aina, oH uaMensiercsa ot 0 (pa3MoKarolye INIMHBL U Ap.) A0 1 (MeTayisl U ap.).
[Ipupo/iHbIE U UCKYCCTBEHHBIE KaMEHHbBIE MaTepuaabl HE MPUMEHSIOT B
CTPOMUTENBHBIX KOHCTPYKITUAX, HAXOAIIMUXCS B BOJAE, €ClIU X KO3 uim-
€HT pa3msardeHus menpiie 0,8.

BogonponunmnaeMocTts — CioCOOHOCTh MaTepualia MPONyCKaTh BOAY
IOJ] IaBJIEHUEM. XapaKTEPUCTUKON BOAOTTPOHULIAEMOCTH CITY>KUT KOJIMYE-
CTBO BOJIBI, poLIeNIee B TeueHue 1 ¢ uepes 1 M2 HOBEpXHOCTH MaTepHaa
IIpY 3aJIaHHOM JIaBJICHUH BOJIbl. BOJONIPOHUIIAEMOCTh 3aBUCUT OT IIJIOTHO-
CTU W CTpoeHus marepuaia. C yBeIMUYEHUEM KOJIMYECTBA MOP U UX JHa-
MeTpa BOJOIPOHHUIIAEMOCTh MoOBbIaeTcs. IIpu BeIOOpE MaTepHaIoB IS
CIEIUANIBHBIX 1IeJIeH (KpOBEIbHbIE MaTepralibl, OETOHBI JISl TUAPOTEXHU-
YECKUX COOPYKEHHU TpyOBbl W Ip.) yallle OLICHUBAIOT HE BOJIONPOHUIIAC-
MOCTb, @ BOJJOHEIIPOHUILIAEMOCTh, XapaKTEPU3YEMYIO TIEPUOJIOM BPEMEHHU,
110 UCTEUEHUU KOTOPOTO MOSIBJISIIOTCS MPU3HAKU MTPOCAYMBAHUS BOJIBI IO
JABJICHUEM Uepe3 o0pasel] HCIIBITYeMOro MaTepuasa (KpoBeIbHbIC MaTEPH-
aJbl), WK NMPEACIbHON BEJIMYMHON JIaBJICHUS BOJIbI, IPU KOTOPOM OHA HE
MPOXOJIUT uepe3 oOpaser (HarpumMep, OCTOH).

BoaonpoHuiiaeMocTh HE JOMYCKAKOT MPH CTPOUTEIBCTBE THAPO-, TEX-
HUYECKUX COOPYKEHUI, pe3epByapoOB, KOJJIEKTOPOB, CTEH I0OJIBAJIOB 3/a-
HUi. CTpeMATCS TPUMEHSTH JOCTATOYHO IUIOTHBIE MaTepHasbl C 3aMKHY-
TBHIMM TIOPaMHM, YCTParuBaIOT TUAPOU3OJISIIIUOHHBIE CIIOH, SKPaHBI.

I[HaponpoHnaeMocTh U ra30MPOHUIIAEMOCTh — CIIOCOOHOCTH TPO-
MyCKaTh BOJSHOM Map WJIX ras3bl, BO3AYyX.

Ona xapaktepusyercs Kod()(PUIIMEHTOM MapONPOHUIIAEMOCTH, YHUC-
JIGHHO PaBHBIM KOJIMYECTBY BOJSHOIO Iapa, MPOHMUKAIOIIETO Yyepe3 MaTe-
puan TonmuHoMi 1 M muomaneo 1 M? B Teuenue 1 ¢, U pa3HOCTHIO NAPLU-
anbHBIX JaBjaeHuit mapa B 133,3 Ila. AnamoruyabiM KO3 QUIIMEHTOM O11e-
HUBAETCS M Ta30MPOHMUIIAEMOCTD (BO3YXOIPOHUIIAEMOCTh). DTH XapaKTe-
PUCTUKH OIPEICIISIIOTCS IS KOMIIJIEKCHOM OIICHKH (PU3MYECKHUX CBOMCTB
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CTPOUTEIHLHOTO MaTepuasa WIH MPHU €ro CrelrualibHOM Ha3HaueHuu. Mare-
pHUaibl 151 CTEH KUIBIX 3/IaHUI TOJKHBI 00J1a/1aTh ONMPEAECIICHHONW MPOHU-
[aEMOCTBIO (CTEHA JIOJHKHA «JIBIIIAThY ), T. €. Yepe3 Hapy>KHbIE CTEHBI MPO-
UCXOJIUT €cTeCTBEHHAas BeHTWIsiuusA. Hao00poT, CTEHBI M TOKPBITHS BIaX-
HBIX MIOMEIIEHU HEOOXOANUMO 3alUIIaTh C BHYTPEHHEW CTOPOHBI OT MPO-
HUKHOBEHUS YePe3 HUX BOASHOTO Mapa, 0COOEHHO 3UMOM, KOT/ia coJiepKa-
HUE Nlapa BHYTPH MOMEIIEHUI 3HAYUTENBHO OOJIbIIIE, YEM CHAPYKHU, U TIap,
MPOHMKAS B XOJOJHYIO 30HY OTpakJICHUS, KOHICHCUPYETCS, PE3KO MOBBI-
1IaeT BIAKHOCTD B 3TUX MecCTax. B eMKOCTAX 11 XpaHEeHUs ra30B HE00XO-
Ma MPaKTHYECKU MOJIHASI Ta30HENPOHUILIAEMOCTb.

BaaxknocTHbie gepopmanuu. [lopucTeie HEOPraHMYECKUE U OPraHU-
yeckrue MaTepuabl (OETOHBI, APEBECUHA U JIP.) IPU U3MEHEHUHU BIAKHOCTH
HU3MEHSIOT CBOM 00bEM U pa3MEpHl.

Vcaokou (ycyuikoil) Ha3bpIBalOT YMEHBILIEHHE pa3MEpOB Marepuasa
Ipu ero BbIChIXaHWU. OHA BBI3BIBAECTCS YMEHBIICHUEM TOJIIMHBI CIIOEB
BOJIbI, OKPYKAIOIMX YaCTHUIbl MaTepuaia, U ICMCTBUEM BHYTPEHHHUX Ka-
NUUISIPHBIX CUJI, CTPEMAILIUXCS COMU3UTh YaCTULIBI MaTepUaa.

Habyxanue (pa3OyxaHue) MPOUCXOIUT IMPHU HACHIIIEHUU MaTepualia
Bozoil. [lonsipHble MOJIEKYJIBI BOJBI, IPOHUKASI B MPOMEKYTKH MEXKY Ya-
CTUI[aMU WJIM BOJIOKHAMHU, CJIAraloIMMU MaTepHual, Kak Obl pACKIIMHUBAIOT
UX, TP 3TOM YTOJIIIAIOTCS TUIApATHBIE 00O0JOYKM BOKPYT YaCTHII, UCUE-
3alI0T BHYTPEHHUE MEHUCKH, & C HUMU U KalWUISPHBIE CUJIBL.

YepenoBaHue BBHICHIXaHUS W yBJIQKHEHUS MMOPUCTOrO MaTepHuaia, 4ya-
CTO BCTpEYalolleecs Ha MPAKTUKE, COMTPOBOXKIAETCS MONEPEMEHHBIMU Je-
dbopmarusaMu ycaakd U HaOyxaHusi. Takue MHOTOKpPATHBIE IMUKIUYECKUE
BO3JICUCTBUSI HEPEJKO BBI3BIBAIOT TPEIUIUHBI, YCKOPSIOIINE pa3pyllIcHUE.
B 1mogoOHBIX yCIIOBUSIX HAaXOAUTCS OETOH B JOPOXKHBIX MOKPBHITUSX, B
HAPY>KHBIX YaCTSIX TUAPOTEXHUYECKUX COOPYKEHUH.

BricokonopucTeie MaTepuabl (IpeBECUHA, STYEUCThle OETOHBI), CIO-
COOHBIE MOIJIONIATh MHOTO BOJbI, XapaKTEPHU3YIOTCS OOJIBIIONW yCaaKou

(taba. 1.2) [3].

Tabmmma 1.2
Bennunna ycagku HanboJiee paclpoCTpaHEHHBIX CTpOMMAaTEpHUaIoB
Buna matepuana Vcanka, MM/M
1 2
JlpeBecuna (morepex BOJIOKOH) 30-100
SluencTriii OeTOH 1-3
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Oxonuanue Tadm. 1.2

1 2
CrtpouTenbHbIN pacTBOP 0,5-1,0
Kuprina 0,03-0,10
Tsoxenslil 0eToH 0,3-0,7
['panut 0,02-0,06

VYcanka BO3HUKAET U YBEJIMUUBAETCS, KOT/IA U3 MaTepHalia yAaIseTcs
BOJa, HAXOAMIASACA B THAPATHBIX 000JIOYKAX YaCTHUI] U B MEJKHUX MOpax.
Hcnapenue BOAbI U3 KPYIIHBIX [IOP HE BEIET K CONMXKEHUIO YacTHI] MaTe-
puasa 1 mIpakTUYECKH HE BhI3bIBAET 00bEMHBIX U3MEHEHU.

Mopo30€TONKOCTb — CBOMCTBO HACBIIIEHHOIO BOJOM MaTepHUaia Bbl-
JEP>KUBATh MOMEPEMEHHOE 3aMOpaKMBaHUE U OTTauBaHuEe. Mopo30CTOM-
KOCTh MaTepualia KOJIMYECTBEHHO OIEHHUBAETCS IMKJIAMU U, COOTBET-
CTBEHHO, MApKOl 10 MOPO30CTOMKOCTH. 3a MapKy MaTepuaia 1mno Mopo3o-
CTOMKOCTH MPUHUMAIOT HAauOOJIbILIEE YUCIIO [IUKIIOB MOMEPEMEHHOTO 3aMO-
paXuBaHUS M OTTaWBaHUsS, KOTOPOE BBIAEPKUBAIOT O0paslibl MaTepuaia
0e3 CHIKEHHS IPOYHOCTH Ha cxkaTtue Ooiee 15 %, mocie ucupiTaHus 00-
pasibl HE TOJHKHBI UMETh BUAUMBIX TOBPEXKIACHUN — TPEIINH, BhIKpAIINBa-
Hus (MoTepu Macchl — He 6oiiee 5 %). OT MOPO30CTONKOCTH 3aBUCHUT JOJI-
TOBEYHOCTh CTPOUTENIbHBIX MAaTePHUATIOB B KOHCTPYKIMSIX, IOJBEPraro-
HIMXCS IEUCTBUIO aTMOC(EPHBIX (PaKTOPOB U BOJIBI.

Mapka 1o MOpPO30CTOMKOCTH YCTAaHABIMBAETCS MPOEKTOM C YYETOM
BUJIa KOHCTPYKIIMHU, YCIOBUU €€ JKCIUTyaTtanuu u kiumata. Kinumartuue-
CKHE YCJIOBHSI XapaKTEPU3YIOTCS CPEIHEMECIYHON TemmnepaTypoi Haubo-
Jiee X0JIOAHOTO MECSIIa ¥ YUCIIOM LIMKJIOB MOMEPEMEHHOI0 3aMOPaKUBAHHUS
Y OTTauBaHUS 110 JTAHHBIM MHOTOJICTHUX METEOPOJIOTHUYECKUX HAOIOICHHI.

Jlerkue OETOHBI, KUPIUY, KEPAMUYECKHE KAMHU JJIsI HAPYKHBIX CTEH
31aHUN OOBIYHO MMEIT MOpo3ocTorKocTh F15, F25, F35. Ognako 6eToH,
MPUMEHSEMBIA B CTPOUTEIHLCTBE MOCTOB M JOPOT, JOJIKEH UMETh MapKy
F50, F100, F200, a rugporexandeckuii 6eron — F500 [1].

PaccMOTpuM NpUYUHBI pa3pyllIeHUs] HIOPUCTOTO MaTepuaa Mo BiIus-
HUEM COBMECTHOTO JICHCTBUS Ha HETO BOABI U MOpo3a. JJig npumMepa Bo3b-
MEM MaTepuay, HaXOJSIIUNUCS B OTPaKJarolIel KOHCTPYKIIMM — OETOH.
OceHbl0 Hapy>XKHasi 4acTh CTEHBI ITpomep3aeT. B 310 Bpems mpoucxoauT
MUTpaLUs — IEPEMEIIICHUE TTapa «OT TEIJIa K X0JIO01y», T. €. Tap CTPEMUTCS
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Hapy»Xy, MOCKOJbKY €ro JaBJI€HUE IPU OTPULIATEIBHOW TEeMIEpaType
HIDKE, YeM TIpHU noJioxuTenbHor. Hanpumep, nasnenue napa npu +20 °C
cocrasisieT 2,33 klla, a mpu —10 °C ono paBno tonwsko 0,27 kI1a. Ctpemsich
BBIMTH HapyKy, BOJSHON MMap MonagaeT B 30Hy HU3KUX TEMIEPATYpP U KOH-
JNEHCUPYETCsl B MOpax BO3JIE HAPYKHOM TI'paHH CTeHbL. TakuM oOpazom,
NOpbl HAapPY>XKHOW MNpOMEp3arolell YacTU CTEHbl OOBOAHSIOTCS, MPHYEM
BOJIa MPUOBIBAET CIO/Ia KaK CHAPYKH (JIOKIb C BETPOM ), TaK U U3HYTPH (MU-
rpamusi BoAsiHOTO mapa). [Ipu HactymieHuu naxke HEOOJBIIUX MOPO30B
(ot =5 10 —8 °C) BoAa B KpYIHBIX MOpaX 3aMeP3aeT U MPH MEePEeXoje yBe-
anuurBaeTcsa B oobeMe Ha 9 % (mwioTHOCTh Nbaa 0,918). Ecnu koadduiment
HACBIIIEHUS Op BOAOM XOTs Obl 4aCTH MOP MPUOIU3UTCS K 1, TO B CTEHKaX
NOp BO3HHUKHYT OOJIbIIME pacTITUBAIOLIME HampsbkeHus. Paspyiienue
HAYMHAETCS B BUJE «ILIEITYIICHHUs IMOBEPXHOCTH OETOHA, 3aT€M OHO pac-
MPOCTPAHSIETCS BIIIYOb.

Bo3zneiicTBue Ha 0€TOH MONMEPEMEHHOI0 3aMOPaXUBAHUS M OTTalBa-
HUS TT0J00HO MHOTOKPATHOMY BO3JICHCTBUIO TIOBTOPHOU PaCTATHBAIOIICH
Harpy3KH, BbI3bIBAIOILIEH YCTAIIOCTh MaTEpHUaa.

HcnbiTanue MOpPO30CTOMKOCTH MaTepuaa B Ja0OpaTOpPUU MPOBOAST
Ha 00pa3uax yCTaHOBJIEHHOUN () OpPMBI U pa3MepoB (OETOHHBIE KyObl, KUPITUY
u T. 11.) [4]. [lepen ucnpiTaHneM 00pa3iibl HACKHIIAIOT BoaoM. [Tociie aToro
BOJIOHACBHIIIIEHHBIE 00PAa3Ilbl 3aMOPAXKUBAIOT B XOJIOJUILHON Kamepe IpH
temrieparype ot —15 10 —20 °C, 4uTo0BI 3aMep3iia BoJla B TOHKUX TOpax.
W3BneueHHbIe U3 XOJIOIWJIBHOM KaMepbl 00pa3ibl OTTAUBAIOT B BOJIE C TEM-
nepatypoir 15-20 °C, uro obecneynBacT BOAOHACHIIICHHOE COCTOSHHE
00pasIoB.

1.3.4. Tennogu3uueckue ceoiicmea

TenIonpoBOAHOCTHI0 HA3BIBAIOT CBOMCTBO MaTepHayia IEperIaBaTh
TEIUTO OT OJHOM MOBEPXHOCTH K IPYTOi. DTO CBOMCTBO SIBISETCS ITIaBHBIM,
KaK JJisi OOJIBIIION TPYIIbl TEMJIOU3OIALMOHHBIX MAaTepUAJIOB, TaK U AJIs
MaTepUAJIOB, IPUMEHSEMBIX JI1 YCTPOKWCTBA HAPYKHBIX CTEH U MOKPBITHM
31aHUM.

TennoBoM NOTOK MPOXOAMT YEPE3 TBEPABIN «KAPKAC» U BO3AYLIHBIE TUYEUKU
nopucroro Marepuana. TemionpoBonHocTh Bozayxa A = 0,023 Bt/(m°C)
MEHBIIIE, YEM Y TBEPAOTO BEUIECTBA, U3 KOTOPOTO COCTOUT «KAPKAC» CTPOU-
TEJIbHOTO MaTepuaia. [loaTtoMy yBennueHrne nopucToCTy MaTepuaa sBiisi-
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€TCS OCHOBHBIM CIIOCOOOM YMEHBIIEHUS TEIUIONPOBOAHOCTU. CTpeMsTcs
CO3/1aBaTh B MaTepUalie MEJIKHUE 3aKPbIThIC MOPHI, YTOOBI CHUZUTH KOJIMYE-
CTBO TE€IUIA, IIEPEIaBa€MOT0 KOHBEHIIMEN U U3ITYYCHUEM.

Ha npakTuke y100HO CyJIUTh O TEIJIONPOBOHOCTH I10 TUIOTHOCTH Mate-
puana. U3eectHa ¢opmyna B.I1. Hekpacosa, cBsizbiBaroIias TEIIOMPOBO/I-
HOCTh A [BT/(M*°C)] ¢ OTHOCHTEIBHOH IUTOTHOCTBIO KaMEHHOTO MaTeprasa d:

A=1,16 \/0,0196 + 0,22d?-0,16. (1.14)

TouHoe 3HaueHUE A OMpenesnsaIoT I IaHHOTO MaTepualia dKCIepu-
MEHTAJILHO.

Bnara, nonaaaroniasi B mopsl MaTepuaia, yBeIMYUBAET €ro TEIIonpo-
BOJITHOCTb, TaK KaK TEIUIONPOBOJHOCTH BoAbl [0,58 B1/(M°C)] B 25 pa3
Oo0JIBIIIE, YEM TETUIOMPOBOJAHOCTD BO3TyXa. 3aMep3aHue BObI B MOpax ¢ 00-
pa30BaHUEM JibJIa €Ille OO0JIbIIIEe YBEIUUYHUBAET A, TAK KaK TEIJIOTPOBOTHOCTh
uHes paBHa 0,1, a mpaa — 2,3 B1/(M*°C), 1. €. B 4 pa3a 6oJibliie, 4eM BO/IbI.
[Ipu noBbIIIEHUU TEMIIEPATYPHI TEIUIONPOBOAHOCTH OOJILITUHCTBA MATEPH-
aJIOB BO3PACTAET U JIMIIb Y HEMHOTUX (METAJJIOB, MArHE3UTOBBIX OTHEYIIO-
poB) OoHa yMeHbIaercs. [lokazaTenu TemIonpoBOAHOCTH ISl HEKOTOPBIX
MaTepuaioB puBeeHbl B Tadi. 1.1 [3].

TensoeMkocTh — 3TO CHOCOOHOCTh MaTepuana aKKyMyJIUpPOBaTh
TEIJIO NP HArPEBAHUU U BBIJAEIATH TEIUIO IPU OCTHIBAHUU; OMPEACIISIETCS
KOJIMYECTBOM TEIJIa, KOTOPOE HEOOXOMMO COOOIINTh 1 KI TaHHOTO MaTe-
puaia, 4yToObl MOBBICUTH ero Temneparypy Ha 1 °C.

Tennmoemkocts cranmu — 0,48 xJ[x/(kr-°C), HEOpraHMYECKUX CTPOHU-
TEJIbHBIX MaTepuasioB (OETOHOB, KUPIHUYA, MPUPOJHBIX KAMEHHBIX MaTe-
puanoB) usmensiercs B npeaenax ot 0,75 no 0,92 kJx/(xr-°C). Tennoem-
KOCTb CYXUX OPTaHMYECKUX MaTepHaoB (HapuMep, ApEBECUHbBI) — OKOJIO
2,39-2,72 xJIx/(kr-°C), BOoga HMMeeT HAMOOJBIIYI TEIIOEMKOCTh —
4,19 xJIx/(xr-°C), mo3TOMY C MOBBIIIEHUEM BIAKHOCTH MATEPUATIOB UX
TEIMJI0EMKOCTb BO3pACTaeT.

[TokazaTenu TEMIOEMKOCTH pa3HbIX MAaTEpHUAJIOB HY>KHBI JIJISl TEILIO-
TEXHUYECKUX PACUETOB.

OrHeynopHocTh — CBOMCTBO MaTepuajia BBLICPKUBATH JIJTUTEIHHOE
BO3IelicTBUE BbICOKOU Temneparypsl (0T 1580 °C u Bblle), HE pa3Msryasch
u He neopmupysick. OrueynopHbie MaTepUaibl IPUMEHSIOT [ BHYTPEH-
Hel (yTepOBKH MPOMBIILUICHHBIX MEYeH.

TyrommaBkue MaTepwalibl pa3MATr4arOTCs TpPH TEMIEpaType BHIIIE

1350 °C.
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Or"ecToMKOCTh — CBOMCTBO MAaTEpUANIA CONPOTUBIATHCA JEUCTBUIO
OTHA IPU MOXkKape B TEUEHUE OINpPEIeIeHHOro BpeMeHu. OHa 3aBUCHUT OT
CrOpaeMOCTH MaTepuaia, T. €. OT €ro CIOCOOHOCTH BOCILIAMEHSITHCS
U TOPETH.

Heczopaemvie mamepuanslt — 310 OETOH U Jpyrue MaTepHalibl HA MU-
HEPAIbHBIX BSDKYIIUX, KHPIIUY KEPAMUYECKUM, CTallb U .

OpnHako HEOOXOAUMO YUHUTBIBATh, YTO HEKOTOPHIE HECTOPAEMbIE MaTe-
pHUasbl IpU MOXKape paCTPECKUBAIOTCA (TPAHUT) WM CHIIBHO AehOpMUpPY-
10TCs (MeTauibl) mpu Temieparype, HauuHas ¢ 600 °C. [ToaToMmy KOHCTPYK-
MU U3 MOJOOHBIX MaT€pUaIOB HEPEAKO MPUXOAUTCS 3aIUIIATE OoJiee or-
HECTOMKHMHU MaTEpPUAIAMU.

Tpyonoczopaemvie mamepuansl IOJ BO3ACHCTBUEM OTHSI MU BBICOKOM
TEMIIepaTyphbl TICIOT, HO MOCJE MPEKpaIleHUs! JEHCTBUS OTHS UX TOPEHHE
U TieHue npekpamaercsa (achaibTo0eToH, NpONUTaHHAS AHTUIIMPEHAMU
npeBecuHa, (UOPOIUT, HEKOTOPHIE MTEHOIIACTHI).

Ceopaembie OPraHUYECKHE MAaTE€pUalbl, KOTOPHIE TOPST OTKPBITHIM
IIaMeHeM, HE00X0IMMO 3alUIIaTh OT Bo3ropanus. [IInpoko ucnonab3yroT
KOHCTPYKTHMBHBIE MEPBI, UCKIIOYAIOIINE HETIOCPECTBEHHOE BO3/ICHCTBHE
OTHS Ha MaTepual B YCIOBHIX Moxapa. [[puMeHsoT 3aMTHbIE BEIIECTBA —
AHTUITUPEHBI.

Ko3ppuumeHT JJUHEITHOr0 TeMIIePATYPHOI0 pacimimpenusi 6eToHa
u ctamm 10-10°°C* rpanura — 8 — 10-10° °CL, nepesa —20-10° °CL. IIpn
CE30HHOM M3MEHEHUHU TEMIIEPATyPhl OKPYKAIOIIEH Cpeibl U MaTepuaia Ha
50 °C oTHOCHTEIbHAS TeMnepaTypHas aedopmanus gocruraer 0,5:10° - 1-10°3
T. €. 0,5-1 MmM/M. Bo u3bexxanue pacTpecKUBaHUS COOPYKEHHS OOJBIION
MPOTSKEHHOCTH pa3pe3aroT ae(opMaiiMiOHHBIMU IIIBAMH.

1.4. MexaHn4yecKHe CBOMCTBA

Yupyrocrb0 TBEpPAOrO Tejla HA3bIBAIOT €ro0 CBOWCTBO CAMOIIPOM3-
BOJILHO BOCCTaHABJIMBATh ME€PBOHAYAIBHYIO0 (OPMY U pa3Mephl TOCIE Mpe-
KpallleHus JAEHUCTBUS BHEIIHEH Cuiibl. Yrpyras aepopmanusi MOJHOCTHIO
MCUYE3aET MOCIE NMPEKPACHUS I€MCTBUS BHEIIHENW CUJIBL, [I0O3TOMY €€ IIPHU-
HATO Ha3bIBaTh OOPATUMOM.

I1J1acCTHYHOCTBIO TBEPAOrO TEJIA HA3BIBAIOT €0 CBOMCTBO M3MEHSTH
dbopMy UM pa3Mepsl O] ICUCTBUEM BHEIIIHUX CUJI, HE pa3pyIlasich, MpH-
YeM I0CJIE NPEKPAlICHHUs] AECUCTBUS CHJIBI TEJI0 HE MOXKET CaMOIIPOM3-
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BOJIbHO BOCCTaHaBJIMBATh CBOU pa3Mephl U (popMy, U B TEI€ OCTAETCS He-
KOTOpasi ocTaTouHas aedopmalus, Ha3zblBaeMas IIacTHUYecKou aedop-
MaIueu.

XpYyNKOCTBI0 TBEPJOIO Tella HA3bIBAIOT €r0 CHOCOOHOCTh pPa3py-
miaThcst 0€3 00pa30BaHUS 3aMETHBIX OCTATOYHBIX JIeOopMaIni.

IIpoYyHOCTHL — CBOKWCTBO MAaTE€PUAIIOB CONMPOTUBIATHCS Pa3PYIIEHUIO
IO/ IEVUCTBUEM BHYTPEHHUX HANIPSKECHHUM, BBI3BAHHBIX BHEIITHUMHU CUJIAMHU
WIN IpyTUMU (pakTOopaMu (CTECHEHHAs ycaJKa, HEpaBHOMEPHOE Harpena-
HHE U T. I1.).

[IpouHocTs MaTepuasia OLEHUBAIOT npedesom npouHocmu (BpeMeEH-
HBIM COTMIPOTHUBJICHUEM) R, ONpeieIeHHBIM MPY TaHHOM BHJIE IeOopMaIliu.
Jns Xpynkux MarepuasioB (IpUPOJHBIX KAMEHHBIX MAaT€pUAIIOB, OETOHOB,
CTPOUTENBHBIX PACTBOPOB, KUPIIMYA U JIP.) OCHOBHOM IPOYHOCTHOM Xapak-
TEPUCTUKOM SABJISIETCA npedei NPOYHOCMU NPU CHCAMUU.

IIpenen npoyHocTu npu oceBoM cxaTum Re.,. (MIIa) paBen oTHomIE-
HUIO paspymiaroieid Harpy3ku P K IJIOIIad MONEePEYHOro CEUYeHHs 00-
pasia (ky0a, HUIUHIpA, PU3MBI).

[Ipenen npoYHOCTU NMPU CKATUU PACCUUTHIBAIOT 110 hopMyJie:

R =§, MITa, (1.15)

core

rae P — pazpywaromas Harpyska, H; S — miionjaap nonepeqyHoro ceueHus
o0pasua, MM2,

IIpenes npouHocTH npu oceBoM pactsizkennu R, (Mlla) ucnomns3y-
eTCsl B KaueCTBE MPOYHOCTHON XapaKTEPUCTUKHU CTalin, 0€TOHA, BOJIOKHU-
CTBIX M JPYTUX MaTtepuajioB. B 3aBucumoctu oT cooTHomeHUS R, / Reye
MO>KHO YCIIOBHO pa3/IeJINTh MaTeprajbl HA TPH TPYIIIEI: MATEPHUAIIBI, ¥ KO-
TopeiIX R, > Reye (BoOKHUCTBIE — ApeBecuHa U Ap.); Ry = Ree (cTamm);
Ry < Rexe (XpyTikpe MaTepHaibl — MIPUPOIHBIC KaMHH, OeTOH, Kuprny) [3].

IIpenen npounocTu npu u3rnde R, (MIla) onpenensitor myreM uc-
IBITaHAS 00pa3iia MaTepuaia B Buae 0ajgouek Ha IByX omopax. Ux Harpy-
KarOT COCPEAOTOUCHHOU CHIoN 10 pa3pymenus (puc. 1.1).

[Ipenen nmpouyHocTH Tipu U3rude R, mpu cocpeoTOUeHHON Harpy3Ke B

CepeIMHE MPOoJIeTa PACCUUTHIBAIOT MO PopMyJIE:

R,=> MIla, (1.16)
2bh
rne P — pa3pymaromias Harpyska, H; | — paccrosaue Mexay omopamu wc-

IBITYeMOro oopasma (cBoOo Has IIMHA, IPoJieT), MM; b 1 h — mu-
pYHA U BBICOTa 00pasIa, MM.
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Puc. 1.1. Cxema ucnbITaHUs KUpIIAYA HA U3TUO
MIPU OMPEICIICHUN €r0 MapKH 10 MPOYHOCTH
1 — nynTa nipecca; 2 — BeIpaBHUBAIOITU I
MaTepua;, 3 — KUpIu4

[Ipy ucnbITaHUK HA U3TKO KUPIIUYa, OETOHHBIX OAJIOUEK pa3pylIeHHUE
HAYMHAETCA B HU)KHEW PaCTAHYTOH 30HE, TaK KaK 3TH MaTepHalbl UMEIOT
3HAYUTENIbHO MEHBIIYI0 MPOYHOCTh MPHU PACTSHKEHUH, Y€M TPU COKATHH.
[ToaTomMy 110 hopMyTam BEIUUCIAIOT YCIOBHOE 3HAUEHHUE TIPejielia TPOUHO-
CTH MpU U3ruode, ABISIOIEecs CTAHAAPTHOM MPOYHOCTHON XapaKTepPUCTH-
KOW KUpIHYa, CTPOUTENIBHOTO TUIICA, IEMEHTA, TOPOKHOTO OETOHA.

YiaapHoi BAABKOCTHK (IMHAMUYECKON WM yAApPHON MPOYHOCTHIO)
Ha3bIBAIOT CBOMCTBO Marepuasna COMPOTUBIATHCA Pa3pyILICHUIO NPU yaap-
HbIX Harpy3kax. OHa XapakTepu3yeTcs KOJIMYEeCTBOM padOThI, 3aTpavycH-
HO Ha pa3pylIeHUue CTAaHAAPTHOTO 00pasiia, OTHECEHHOUW K €MHUIIE 00b-
ema (JIx/M®) wnm momany nonepeynoro ceuenus obpasua (Ix/m?). Co-
MPOTUBJICHUE yIapy BaXKHO JJIsl MaT€pPUAJIOB, UCIIOIb3YEMbIX IIPU YCTPOU-
cTBe (YyHIAMEHTOB MAIIIMH, TMOJIOB MPOMBIIIJIEHHBIX 3JaHUM, JTOPOKHBIX
MMOKPBITUH U T. II.

TBepaoCcTbI0 HA3BIBAIOT CBOMCTBO Marepuasga CONPOTUBIIATHCS IPO-
HUKHOBEHUIO B HETO JPYroro 6ojee TBepAOoro Tea.

TBepaocTh MPUPOHBIX KAMEHHBIX MaTE€pPUaIOB OIEHUBAIOT IIKAJION
Mooca (tabn. 1.3), npeacTaBieHHON NECATbIO MUHEpAIAMH, U3 KOTOPBIX
KQKJIbIH MOCJEAYIOINI CBOMM OCTPBhIM KOHIIOM Llaparaer BCe MpeablIy-
mue [2]. Dr1a 1mikana BKIIoYaeT MUHEPAIbI B MTOPSIKE BO3PACTAIOIICH TBEP/IO0-
ctu ot 1 1o 10.

Tabnuma 1.3
[ITxana Mooca
TBepnocts OTAJIOHHBIN OBpataTbBaCMOCT
o Moocy MHHEPAI
1 2 3
1 Tanbk JIETKO LIaparaercs HOrTeM
2 [Munic [[apanaercs HOrTeM
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Oxonuanue Tadm. 1.3

1 2 3

3 Kanpuur JIETKO 11aparaeTcsi CTaIbHBIM HOKOM

4 ®mrooput HapamnaeTcs CTaJbHBIM HOXOM IO HEOOJb-
(TTaBUKOBBIM IIMAT) | MM HaKUMOM

5 Anatut [[apanaeTcs HOYKOM IO CUIIbHBIM HAXKHUMOM

6 Oproxkia3 1apanaercs HamJIbHUKOM

7 KBapn [1aparaeT OKOHHOE CTEKJIO

8 Tonas JIETKO LIaparaeT KBapil

9 Kopynn JIETKO LIaparaeT Tormas

10 Anma3s HE IapanaeTcsi HU4eM

TBepaocTh IpeBEeCUHBI, METAINIOB, OETOHA U HEKOTOPBIX JPYTUX CTPO-
UTENBHBIX MaTEPHAJIOB OIMPEACISAIOT, BAABINBAS B HUX CTaJIbHOW IIAPUK
WIM TBEPJIbI HAKOHEYHHUK (B BUJE KOHYyCa WA MUpaMusl). B pesynbrate
UCTIBITAHMS BRIYHCISIOT uncio TBepaoctu HB = P/F, roe F — mutomans mo-
BEPXHOCTH OTII€YaTKA.

OT TBEepAOCTH MaTEepUaJIOB 3aBUCUT MX HUCTUPAEMOCTBH: YEM BBIIIIE
TBEPJIOCTh, TEM MEHBIIIE UCTUPAEMOCTb.

HUcTupaeMocTh OIICHUBAIOT TMOTEPEHl IMEepBOHAYAIBHON Macchl 00-
pasiia Matepuaia, OTHECEHHOH K TUIOLIA1 OBEPXHOCTH UCTUPAHMUS, U BbI-
YUCIIAIOT B I/cM? 110 (hopMyJI€:

U = (m1—my)/F, (1.17)
rJie m1 v mz — Macca oopasia J10 1 1ocjie UCTUPAHUSL.

ConpoTuBieHue MaTepualla HCTUPAHUIO OMPEAENsIOT, MOIb3YsSCh
CTaHAAPTHBIMU METOJaMHU: KPYroM HCTHpaHus W abpasuBamu (KBapiie-
BBIMHU MECKOM M HaXJAaKOM). DTO CBOMCTBO BaXKHO JIJIS IKCILTyaTalluu J10-
por, T0JIOB, CTyII€HEN JIECTHULBI U T. II.

M3H0CcOM Ha3bIBAIOT CBOWCTBO Marepuasa CONPOTUBIISITHCA OJIHOBpE-
MEHHOMY BO3JICHCTBHUIO UCTUpaHUS U ynapoB. M3HOC onpenensitoT Ha 00-
pasliax MaTepuanoB, KOTOPhIE MCIBITHIBAIOT BO BpallaronieMcs 6apabane
CO CTaJbHBIMU IIapaMu Uiau 6e3 HuXx. [lokazaTenem u3Hoca CIIyKUT MoTeps
Macchl MpOoOkI MaTepralia B pe3ysabTaTe MPOBEACHHOTO UCTIbITaHus (B % OT
MEPBOHAYAIIBHON MacCChl).
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2. TIPUPOJHBIE KAMEHHBIE MATEPUAJIbI

2.1. O01ue cBeaeHus

['J1aBHBIM MCTOYHUKOM [IJIsi TIOJIYYEHHS] CTPOUTENIbHBIX MATEPHAIIOB
SBJISIFOTCSI TOPHBIE MTOPOJIbI, KX UCIOIB3YIOT KaK ChIPbE JJIs1 U3rOTOBJICHUS
KEpaMUKH, CTEKJIA, METAJIJIA, TEIIO0-, TUAPOU3OIALUOHHBIX U IPYTUX MaTe-
pHAJIOB, a TAKXKE IS POU3BOJICTBA HEOPTAHUYECKHUX BSIKYIIUX BEIIECTB —
[IEMEHTOB, U3BECTH U CTPOUTENIBbHOTO runca. COTHU MIWIJTMOHOB KyOOMeT-
POB IIECKa, FpaBuUsl U HIEOHS NPUMEHSIOT €KETOJHO B KAUECTBE 3aI0JIHUTE-
Jel 11t 0ETOHOB U PaCTBOPOB.

T'opHasi mopoaa — 5To MPUPOIHBIN MUHEPATILHBIN arperat 0ojiee Win
MEHEE OIPENEIIEHHOTO COCTaBa U CTPOEHUS, ABJISIFOLIUICS IPOAYKTOM I'€0J10-
TMYECKUX MTPOLIECCOB U 00pa3yIOLIUi B 3eMHOM KOPE CaMOCTOSITENIbHBIE TEa.

B 3aBucumMocTtu oT ycioBuil popMHUPOBAHUS TOPHBIEC TTOPOIBI IETISAT HA
TPU F€HETUYECKHUE IPYIIbl (KiIacCU(pUKAIU TOPHBIX TOPOJI 1O YCIOBUAM
uX 00pa3zoBaHUs, FTeHETHUECKOMY TIpHu3HaKy) [1]: maemamuueckue nopoow
(W11 U3BEPIKEHHBIE ), 00PA30BABIITUECS B IPOIIECCE KPUCTAITU3AINH CIIOXK-
HOT'O MPUPOJHOTO CHIIMKATHOI'O pacIliiaBa — MarMbl; 0Ca00yHble, BO3HUK-
1K€ B TOBEPXHOCTHBIX YCIOBUSX U3 MIPOIYKTOB pa3pylIE€HUs JIOObIX JIpy-
T'UX TOPOJ; Memamopghuieckue, SIBISIONIMECS MPOAYKTOM MEPEKPUCTAIITH-
3allMM U TPUCTIOCOOJICHUS TTOPOJI K U3MEHUBIIUMCS B Tpejenax 3eMHOM
KOPBI (PU3NKO-XUMUIECKHM YCIIOBUSM (puc. 2.1).

MunepaJsbl — 3T0 IPUPOIHbIE GU3UUECKU U XUMUYECKH OJTHOPOHBIE
T€Ja, BO3HUKAIOIIME B 3€MHOM KOpPE B pe3ysibTaTe (PU3MKO-XUMHYECKHUX
nponeccoB. C 3TOM TOYKH 3pEHHS KXl MUHEPAJI OTBEYAET ONPEAEIIECH-
HOMY COCTOSIHUIO U COCTaBY CpeJibl, B KOTOPOW OH BO3HUKAET. B O0NbIINH-
CTBE CJIy4aeB MUHEPAJIbI — TBEPJIbIE TEJIa, UHOT/1A XKUJKUE U Fa3000pa3HbIC.
Bcero munepanos B mpupoje 6osiee 2000, HO B 00pa3oBaHUM TOPHBIX MO-
POJI y4acTBYIOT Jiib 0kojio 50 [1].

Bbospliiast 4acTh MUHEPAJIOB HAXOAUTCS B TBEPJOM COCTOSIHUM U 00J1a-
JAeT MPEUMYIECTBEHHO KpUCTAIMYECKON (opmoil. MHOTHE MUHEpabI
AHU30MPONHYLL, T. €. OTIUYAIOTCA TEM, YTO HEKOTOphIe (PU3NUYECKUe CBOM-
CTBa MX (HampuMmep, TEMJIONPOBOAHOCTh, JUHEUHOE pACIIMPEHUE MpU
HarpeBaHUM, ONTUYECKUE CBOMCTBA) PAa3IUYHBI IO PAa3HBIM HAIIPABJICHUSM
(kpuctamiorpaguyeckum ocsMm). B oTivume OT KpUCTAJUIMUECKUX Tell,
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amopdHbie Tena (HarmpuMmep, onai, TPemneni, CTEKI0) U3omponHsl, T. €. pu-
3MYECKHUE CBOMCTBA UX OJIMHAKOBBI 10 BCEM Pa3MEPHBIM JTUHUSIM.

HexoTopble MUHEpabl 00JIAAI0T CHAUHOCMbBIO, T. €. CPABHUTEIHHO
JIETKO Ppa3AeistoTcsl (pacKajablBalOTCA) MO OJHOMY WM HECKOJBbKUM
HaIpaBJICHUSAM; TUIOCKOCTH packojia OBIBAIOT POBHBIC, OJIECTSIIHE, HX
Ha3bIBAIOT IJIOCKOCTSMHU CITAMHOCTH. MUHEpasbl pa3inyaroTCs 10 XUMHUYe-
CKOMY COCTaBY U JICJISITCS HA YEThIpE IPYMIbI: TpymIa KBapla, aJtoMOCH-
JIMKATOB, KEJIE3UCTOMArHe3uaabHbIX, KApOOHATOB U CYJIb(aTOB.

['myOunHBIE ['paHUTBI, CHEHUTHI,
(MHTPY3UBHBIE) JUOPHTHI, rab0Opo
Marmaruueckue MaccuBHble [Topdupsl, nuadassl,
N3nuBmnecs
TIOPOJIBI TPaxuThl, 0a3aNbTHI,
(3} dy3uBHEIE)
(M3BEepKCHHBIC HOpQUPUTHI, AHIE3UTHI
TOPO/IbI Bynkannueckue
pozs) Prixuibie y
O06moMOUHEIC TCTIIBI, TIEM3EI
[{ementupoBanusie | Bynkanuueckue Tydsi
['muHbI, nECKH,
Mexannaeckue Prixiibie .
rpaBuii, eOeHb
OTJIOKECHUS
[lecyanuku,
(o0moMoUHBIE
[lemenTUpOBaHHbIE KOHTJIOMEPATHI,
IOPO/Ibl)
Opexunn
['unc, anruaput
Ocanounsle ’ APHT,
MarHe3uT, JOJIOMHUTBI,
TIOPO/IBI XHUMHYECKHE
- M3BECTKOBBIE TY(DBI,
OCaJIKu
HEKOTOPBIC BH/IbI
M3BECTHSIKOB
W3BecTHSIKH, MeI,
OpraHoreHHbIe
- paKyIIeyHUK,
HOPOJIbI
JUATOMUTBI U TPETIEIbI
[IpomykTs
BUJIOM3MEHEHUS .
['Helice
Meramopduueckie | H3BEPKEHHBIX
(BUIOM3MEHEHHBIE) 0O
IIOPOJIBI [TponykTel
BUJIOM3MEHEHUS | MpaMopbl, KBApIUTHI, TIIMHUCTBIH CIIaHel]
0CaJIOYHBIX OPO]

Puc. 2.1. I'enetnueckas kinaccudukaiys TOpHbIX TOPO/T
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2.2. MarmaTHuyecKue ropHble MOpoabl (M3Bep:KeHHbIE)

OOpa3oBaHHEe MarMaTHYE€CKUX MOPOJ TECHO CBS3aHO CO CIIOKHEH-
HIMMU TpoOIeMaMy TPOUCXOKACHUSI MarM U crpoeHust 3emiin. CoriacHo
COBPEMEHHBIM MPEICTABIECHUAM 3eMJII UMEET KOHLEHTPUYECKU-30HAIIb
HOE CTPOEHUE U COCTOUT U3 fAJ7Ipa, MPOMEKYTOUHON 000J0UYKU (MJIM MaH-
TUW) U BHEIIHEW 000JI0YKU — KOpbI. [locnenHss, B CBOIO o4yepeib, UMEET
TPU CJI0S: HUKHUN — 0a3aJIbTOBBIN, BBIIIE HETO — TPAHUTHBIN U BEPXHUN —
TOHKHMH 4€X0JI 0CaJ04YHBIX TopoJ (puc. 2.2). ['1aBHO# cocTaBistomeH ya-
CTBIO U3BEP)KEHHBIX MOPO/I siBJIsieTcss KpeMHezeM (S102), B 3aBUCIMOCTH OT
coJiep>KaHus KOTOPOro (B CBOOOTHOM M XUMHUUYECKH CBSI3HOM COCTOSIHUM ) 3TH
TIOPOJIBI pa3AesAroTCs Ha Kucieie (> 65 % Si02), cpemaue (65 — 66 % Si0O»)
1 ocHOBHBIE (< 65 % Si0»).

ba3zanbTOBBIM CIIOW KOPBI COCTOUT M3 IOPOJ OCHOBHOTO COCTAaBa.
B mnpenenax okeaHOB BEpXHsSISI €r0 YAaCTh JOCTYIHA HEMOCPEICTBEHHOMY
U3YYEHUI0; MOIIHOCTh 0a3aJbTOBOTO CJIOS TMOJ] OKEaHAMH HE IMPEBBIIIACT
5—6 KM, TOrJ1a KaK B Mpejiesiax KOHTUHEHTOB OHa AocTturaeT 40 km. ['paHut-
HBIW CJIOW COCTOMUT MPEUMYIIECTBEHHO M3 MOPOJ KHCIIOrO COCTaBa U pas-
JUYHBIX METaMOP(PUUECKUX MOPOJI. DTOT CION pa3BUT B Mpeenax KOHTHU-
HEHTOB U KOHTUHEHTAJIbHBIX CKJIOHOB. MOIIHOCTH ero kojiedsercs ot 10 km
B npenenax miatrgopm g0 30 kM B ckiagyaTheix obmactsax. O0mas Moul-
HOCTb 3€MHOM KOpHI Ha miatgopmax coctasiseT 30—40 kM, B CKIIaq4aThIX
30Hax gocturaer 30—70 km.
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Puc. 2.2. CxeMa cTpoeHUs 3eMHON KOPBI:
1 — ocamouHbIi 4eX0J; 2 — TPaHUTHBIN CJI0M; 3 — 6a3aJIbTOBBIN CIIOM;
4 — BepXHsIsl MAHTHUSI IEPUIOTUTOBOTO COCTABA;
S — BEpXHSSI MAaHTHUS SKJIOTUTOBOTO (TPaHUTO-ITUPOKCEHOBOI0) COCTAaBa;
5-6, 10-12 u 1. 1. — cpeIHKE TONIIUHBI CIIOS, KM
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B 3aBucuMOCTH OT yClIOBHUI 00pa30BaHUs BBIJACISIOT JBE OCHOBHBIC
TPyl MArMaTUYECKUX MTOPOJT — MACCUBHBIEC U 0OJIOMOYHBIE.

MaccuBHbIe JeiTCs Ha TTyOUHHbIE (MHTPY3UBHBIE) U U3IUBIIHECS
(@ dy3uBHbIC).

I nybunnwvle — 3TO MOPOABI, 00pa30BABIIMECS IIPU 3aCTHIBAHUN MarMbl
Ha pa3HOM riayOuHE B 3eMHOW Kope. M3auswiuecs mOpoasl 00pa3oBaIUCh
P BYJKAaHUYECKOM ESITEIbHOCTH, U3JIUSIHUM MarMbl U3 TIIyOUH U 3aTBEp-
JICHUU Ha TTOBEPXHOCTH.

O0J10M0UHBIE TTOPO]TEI 00PA30BAIMCH MPU OBICTPOM OXJIAKICHHUH JIaBbI.

2.2.1. Ilopooooobpa3zyrouiue munepant

OCHOBHBIMU ITOPOO0OPA3YIOIIMMUA MUHEPATIaMU MarMaTUYECKuX Io-
pOA SIBISAIOTCA: KBapIl (M €ro pa3HOBUIHOCTH), MOJIEBBIE IIMNATHI, JKEJIE3HU-
CTO-MarHe3uajabHbIe CHIIMKATHI [3].

Bce 3Tu MuHepaibl OTJIMYAIOTCS APYr OT JApyra Mo CBOMCTBaM, IO-
TOMY IIpeoOiajaHue B IOPOJE TEX UM UHBIX MUHEPAJIOB MEHSIET €€ CTPO-
UTEJIbHBIE CBOMCTBA: MPOYHOCTb, CTOMKOCTh, BSI3KOCTb U CIIOCOOHOCTB
K 00paboTKe (K NOJMPOBKE, HUTU(POBKE U T. II.).

KBapu, cocrosmuii u3 kpemuesema (quokcuia kpemuus SiO2) B Kpu-
CTaJUTNYECKOU (hopme, SIBISETCS OJTHUM U3 CAMBIX TPOYHBIX U CTOMKUX MU-
HepaioB. OH 00JaaeT UCKIIOUUTEIBHO BBICOKOW MPOYHOCTHIO TIPH CHKa-
tuu (10 2000 MI1a) 1 BEICOKOH J1s1 XpYTIKUX MAaT€pUAIOB IPOYHOCTHIO TPU
pactsokeHuu (okosio 100 MIla); BBICOKOW TBEPAOCTHIO, YCTYMAIOIIEH
TOJIbKO TBEPJIOCTH TOIAa3a, KOPYHJa U aiMa3a; BECbMa BbICOKON KUCIOTO-
CTOMKOCTBIO U BOOOIIE XUMUYECKOW CTOMKOCTBIO MPU OOBIYHOW Temmepa-
Type (M3 KHUCJIOT Ha HETO JACUCTBYET (PTOPUCTO-BOJIOPOAHAS KHCIIOTA U T'O-
psiyast pochopHasi; eAKUEe U YTIICKUCIIBIC MIEJI0YN BCTYMAOT BO B3aUMO/IEH-
CTBHE C KBaplleM IPH MOBBIIICHHON TeMIIepaType); BBICOKOW OrHEYIOPHO-
creio (ruraButes nipu temneparype 1700 °C). LlBer kBapia dvarie BCETo
BCTPEYAETCSI MOJIOYHO-0€JIbIN, CEPBIN.

biaromapst BBICOKOW NPOYHOCTM U XMMHUYECKOM CTOMKOCTH KBapll
OCTaeTCsl TOYTH HEM3MEHHBIM IIPH BHIBETPUBAHUHN MarMaTUYeCKUX MOPOI,
B COCTaB KOTOPBIX OH BXOIUT (HAMpUMEp, IPHU pa3pylICHUU TPAHHUTOB).
[ToaTOMYy SIBIIIETCSI TAKKE OJTHUM U3 CaMbIX BaKHBIX MUHEPAJIOB U B OCa-
JIOYHBIX TIOpoAax (B MeCYaHUKaX M KBAPIIEBBIX MECKax).
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ITosieBble HIMATHI — 3TO CaMbI€ PACIPOCTPAHEHHbIE MUHEPAJIbl B Mar-
MaTH4YeCKuX mopoaax (1o 2/3 ot obmieit macchl mopoibl). OHM MpeacTaB-
JSIIOT COOOM, Tak ’Ke KaK U KBapll, CBETJIbIe COCTaBHBIEC YacTH OPOo/I (Oeble,
pO30BaThi€, KpacHBIE U T. 11.). [ JTaBHBIMU Pa3HOBUHOCTSAMHU MOJIEBBIX IIITIa-
TOB SBJISIFOTCSL OPTOKJIA3 U MJIArMOKJIa3bl.

Opmoxnaz — K20-Al203-6S102 unu K[AlSi30g] (mo-rpeyecku «mpsi-
MOPACKAIBIBAIONIUICA») — XapaKTePU3yeTCs CICAYIOIMUMU CBOWCTBAMM:
yros Mexnay craitnoctamu 90°, TBepaocTs 6—6,5, miotHocTh 2,57 T/cMS,
masutes npu 1170 °C, nonnoe paciuiasienue mpu 1450 °C. Berpewaercs
B KHUCJIBIX (TPAHUT) U CPEIHUX (CUEHMT) MO KUCIOTHOCTH MarMaTUYECKUX
nopoJax.

IInazuoxknazvr (MO-TPEUECKU «KOCOPACKAIBIBAIOIIUICSI») 00pa3yroT
uzomopdueiid psag ot ansouta (Nax0-Al203-6Si02 unu Na[AlSisOg)), Bxo-
JSIIEro B COCTaB KHUCHIBIX mopoj, g0 aHopturta (CaO-Al203-2Si02 wiun
Ca[Al2Siz0g]), xapakTepHOTo I OCHOBHBIX ITOpO/T (rab0po, 6a3aibT U 1Ip.)

[lo cpaBHEHMIO C KBaplleM IMOJIEBbIE MITAThl 00J1aal0T 3HAYUTEITLHO
MeHbIel npoyHocThIO (120—170 MIla Ha c)kaTHe) U CTOMKOCTBIO, TOATOMY
OHH PEKe BCTPEUAIOTCS B OCAI0YHBIX MOPoJiax (TJIaBHBIM 00pa3oM, B BUJIE
MOJIEBOILIATOBBIX NECKOB). BhIBETpHBaHKE MOJIEBBIX IIMATOB MPOUCXOIUT
MO/ BIIUSIHUEM BOJbBI, COAEpKaIlel yriIeKUCIoTy. Pe3yabTaToM BBIBETPU-
BaHUsI SBJISICTCS. HOBBIM MUHEpal — KAOJHMHUT (Ba)KHEHINAass 4acTh CamMoi
pacnpoCcTpaHeHHOW 0CaJOYHOM MOPOIbI — IJIMHBI).

K 1BeTHBIM (TEMHOOKpAIICHHBIM) MHUHEpaliaM, BCTPEUYAIOIIUMCS
B MarMaTH4€CKUX MOPOJAaX, OTHOCATCA JKEJIe3UCTO-MarHe3ualibHbIe U Mar-
HE3UAJIbHBIC CUJIUKATHI U HEKOTOPHIC ATFOMOCHIIMKATHI.

B rpynme axese3ucTo-MarHe3MajbHbIX CUJIMKATOB HauOoJiee pacipo-
CTpaHEHbI OJINBUH, TUPOKCEHBI (HAIIPUMeEp, aBruT), aM(puOoIibl (porosas 00-
Mmanka). Cpenu MarHe3uanbHBIX CHJIMKATOB BCTPEYAIOTCS] BTOPUYHBIC MUHE-
paJibl, Yaille BCEro 3aMEIIAI0IINEe OJIMBUH — CEPIIEHTHH, XPU30TUI — acOecT.

B rpynme ajioMoCHIMKATOB HambOoJiee paclpOCTPAHEHBI CITFOJIBI:
OOBIKHOBEHHBIE — MYCKOBHUT (IOYTH OECIIBETHBIN), (PJIOTONUT U OUOTUT
(TeMHOro 1BETa); THUAPOCIIOALl — TUJIPOMYCKOBUT, TUAPOOHOTUT. TBep-
JOCTh CIIro 2—3.

Bce BrimenepeuncaeHHbIe MUHEPAIbl, 32 UCKIIOUCHHEM MYCKOBHTA U
THJIPOMYCKOBHTA, OTJIMYAIOTCS OT KBapila W IOJEBBIX IIMATOB TEMHOM
OKpacKoM (3eJeHOro, TeMHO-3€JICHOT0, MHOT/Ia YePHOTO 1BeTa). XapakTep-
HBIMU CBOMCTBAMM IIBETHBIX MHUHEPAJIOB (32 MCKIFOYECHUEM CIIFOJ) SIBIIS-
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IOTCSI BBICOKAsI TPOYHOCTH U BSI3KOCTh, @ TAKKE MOBBIIICHHAS TIJIOTHOCTH MO
CPaBHEHHUIO C IPYyTUMU MUHEpallaMH, KOTOPbIE BXOJAT B COCTaB MarMaTu-
YECKUX MOPOJl. YBEIUUYCHHUE COJICPKaHUS IBETHBIX MUHEPAJIOB (32 UCKIIIO-
YEeHUEM aJTIOMOCHJIMKATOB) MPHUIAET MOPOJaM BBICOKYIO MPOYHOCTH, BSI3-
KOCTh M CTOMKOCTh IPOTHUB BHIBETPUBAHMUSI.

BojiHble anrOMOCHIIMKATBI (CIIO/bI) SIBIISIIOTCS HEXEIATeNbHOU Co-
CTaBHOM 4acThiO mopo1. OHHU MOHMKAKOT MPOYHOCTH MOPO/I, YCKOPSIOT UX
BBIBETPUBAHKE U 3aTPYAHSIIOT NUIU(POBKY U MOJTUPOBKY, TaK KaK B pe3yJib-
TaTe€ COBEPUICHHOW CHAWHOCTU CIIOJbl BEChbMa JIETKO Pa3JENAITCS Ha
OYE€Hb TOHKHE IJIACTUHKHU. CIIIOJIbI BCTPEUAIOTCS M B IECKaX, I'JI€ TaKKe
CUUTAIOTCS BPEIHOM NMpHUMEChbi0. BETOHBI U CTPOUTENbHBIE PACTBOPHI HA
MECKEe CO 3HAYUTEIBHBIM COJICPKAHUEM CIIIOJbI 00JIalal0T TMOHMKEHHOM
MOPO30CTOMKOCTBIO. JIJIs1 CIIeIMAIbHBIX OTAEIOYHBIX IITYKAaTYpOK B pac-
TBOPBI HHOTJIA HAMEPEHHO BBOJISAT CJIFOIY B LIEJISAX IOCTHKEHUS ONPEACIICH-
HOTO XyJ0KECTBEHHOT0 () eKTa.

2.2.2. I'nyounnsie (uHmpy3ueHvle) 20pHvle ROPOOb

Oco0EHHOCTH CTPOEHUS TOPHBIX OPOJ, 3aBUCAILIME OT YCIOBUI 00pa-
30BaHMS, BRIPAXKAIOTCS B CTPYKTYPHBIX U TEKCTYPHBIX MIPU3HAKAX.

CtpykTypa onpenensercs CTENeHbI0 KPUCTAUIMYHOCTUA U pazMepaMu 3e-
peH, a Takke GopMOii ¥ B3aUMHBIMU OTHOIIEHUSMH COCTABHBIX YacTe MOPO/IBL.

[Ipu MeaIeHHOM OCTHIBAHUM MarMbl B TNIYyOMHHBIX YCIOBHUSX BO3HU-
KaIOT MOJHOKpUCTAIIIMYECKUE CTPYKTYphl. Ilo pasmepam 3epeH cpeau
KPUCTAJUTUYECKUX TOPOJ] BBIACISAIOT: KPYIMHO3EPHUCTHIC (CpeHUil pas-
Mep 3epeH Ooiiee 5 MM), cpenHe3epHUcTbie (1-5 MM) U MEJIKO3epHUCTHIE
(0,5-1 mm), a Tak)Ke PAaBHOMEPHO3EPHHUCTHIC U HEPABHOMEPHO3ECPHHUCTHIC

cTpykTypsI (puc. 2.3) [3].

Puc. 2.3. Tunsi cTpykTyp (CXEMBI):
a — HEPaBHOMEPHO3EPHUCTAS;, O — PABHOMEPHO3EPHUCTAS
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TexcTypa — COBOKYIHOCTh IMPU3HAKOB, OMPEACIISIEMBIX PACIOIOXKE-
HUEM U paclpee]ICHUEM COCTaBHBIX YacTEH MOPOAbl OTHOCUTEIBHO APYT
Jpyra B 3aHUMaeMOM MU MPOCTPAHCTBE.

[lonaBastoiiee OOJBIIEHCTBO MarMaTHYECKUX MOPOJI XapaKTEepU3y-
€TCsI MACCUBHOU TEKCTYPOil.

CrnenctBueM MEAJICHHOTO OXJIAXKACHHS Marmbl SIBISIETCS PSJT OOIINUX
CBOMCTB I Pa3HbIX TIIYOMHHBIX TOPHBIX MOPOJ: BeChbMa Majyasl MOpH-
CTOCTh W, CJIEIOBATENbHO, OOJbINAas MIOTHOCTh M BBICOKAS MPOYHOCTD.
Kpome Toro, B cBSI3M C OYEHb MAJIOW MOPUCTOCTHIO 3TU MOPOJBI OOBIYHO
o0nazaloT BeCchbMa HHU3BKUM  BOJIOIOIJIONIEHUEM, MOPO30CTOMKOCTHIO
U CPABHUTEJIBHO BBICOKOH TEIJIONPOBOIHOCTHI0. OOpaboTKa TakKuX MOpPOJ
U3-3a UX BBICOKOM MPOYHOCTHU 3aTpyAHUTENbHA. OIHAaKO Onarogaps BbICO-
KOU MJIOTHOCTU OHU XOPOIIO MOJTUPYIOTCS U IMITUDYIOTCS.

CpenHue mokazaTeiau BaXXHEUIINX CTPOUTEIbHBIX CBOMCTB TaKUX IO-
poa: ipouHOCTH IpH cxkaTn — 100-300 MITa; mnotaocTs — 26003000 Kr/m3;
BoJlonoriomneHne — Mmensuie 1 % no o0beMy; TEMIONPOBOIHOCTh — OKOJIO
3 Bt/(m*°C) [3].

I'panuTthl 001a7a10T OJATONPUATHBIM JIJISl CTPOUTEIIBHOTO KaMHS MU-
HEpaJIbHBIM COCTaBOM, OTJIMYAIOUIMMCS BBICOKUM COJIEp’KaHHEM KBapiia
(25-30 %), marpmeBo-kamueBbix ImmaroB (35-40 %) um mmarumokxiasa
(20-25 %), oObIuHO HeOOIBIIUM KoJudecTBOM Citoabl (5—-10 %) u oTcyT-
CTBUEM CYJIbPUIO0B. [ paHUTHI UMEIOT BHICOKYIO MEXaHUYECKYIO POYHOCTh
npu cxatun — 120-250 MIlIa (usoraa qo 300 MIla). ConpoTuBiienue pac-
TSOKEHUIO, KAK Y BCEX KAMEHHBIX MaTepPHAJIOB, OTHOCUTEIIBHO HEBBICOKOE U
COCTaBJISIET JIIIb 0KOJIO 1/30—1/40 0T cONpOTHUBIIEHUS CKATHIO.

Heob6xoauMo OTMETHTh, YTO B KaMEHHBIX Marepuajiax BCJICJICTBHE
XPYIKOCTH CPAaBHUTEIIBHO JIETKO MOTYT TOSIBISITHCS TOHKHE (BOJIOCHBIC)
MECTHBIE TPEUIMHKHN — OT B3PBIBOB IpH J0ObIYE, OT yAAPOB, PE3KUX KOJIe-
OaHuil TeMnepaTypshl U T. M. DTU TPEIIMHKUA OKA3bIBAIOT CPABHUTEIBHO HE-
OOJBIIIOE BIUSHUE HA TIPEAel MPOYHOCTH MPH CKATHUH, HO MOTYT 3HA4H-
TEJIbHO MOHU3UTH MPOYHOCTh HA PACTSKEHUE.

OfHUM 13 BaKHEUIIMX CBOMCTB IPAHUTOB SIBJIAECTCS TAK)KE Masast Mo-
PHUCTOCTh, HE npeBbimatomas 1,5 %, 4To 00yciaBIMBaET BOIOIOTIIONICHUE
ok0:10 0,5 % (10 00vemy). [IoaToOMy MOPO30CTONKOCTh MX BhICOKast. OTHe-
CTOMKOCTh IPaHUTa HEJIOCTATOYHA, TaK KaK OH PACTPECKUBAETCS MPU TEM-
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neparypax Bbimie 600 °C BcieacTBUE MOTUMOPGHBIX MPEBPAIICHUMA
kBapma. [ paHuT, Tak ke Kak U OOJIBIIUHCTBO APYTUX IUIOTHBIX MarMaTuye-
CKUX TMOPOJI, 00J1a/1aeT BEICOKUM COTPOTUBICHHEM HUCTUPAHUIO.

['panuthl BecbMa pasHOOOpa3HbI MO LBETY, 3aBUCAIIEMY B OCHOBHOM
OT OKpAacK{ IOJICBBIX IIMATOB, KOTOPBIE MOTYT OBITh OCIIBIMH, CEPHIMH,
KEJITBIMU, PO30BBIMH, KpAaCHBIMU. Pa3muuHbIe coueTaHus OTACIbHBIX KOM-
MIOHEHTOB M U3MEHEHHE CTPYKTYPhI 00yCIaBIMBAIOT Pa3HOOOpa3He IIBETOB,
OTTEHKOB M JICKOPATUBHOTO PUCYHKA TPAHUTOB, TO3TOMY TPAHUTHI SIBIISI-
I0TCSI TIPEKPACHBIM OOJIMIIOBOYHBIM JIEKOPATUBHBIM MaTepuaioM. B cBs3u
C BBICOKOM MPOYHOCTHIO HA CKATUE, MOPO30CTOMKOCTHIO TPAHUTHI MPUME-
HSIOT JIJIS 3alIUTHOM OOJIMIIOBKM HAOEPEKHBIX, YCTOEB MOCTOB, IIOKOJICH
3/IaHUM, a TaK)Ke B KauecTBE IIEOHs sl BBICOKOIPOYHBIX U MOPO30CTOM-
kux O0eroHoB. Kpome Toro, 6marogapsi 3HaUMTENEHON KUCIOTOCTOWKOCTH,
I'PAaHUTHI MPUMEHSIOT B KAYECTBE KUCIOTOYIIOPHOU OOIUIIOBKH.

W3 Bcex M3BEPIKEHHBIX MOPOJI TPAHUTHI HAMOOJEE MIUPOKO HCIIONb-
3yIOT B CTPOUTEIHCTBE, TaK KaK OHU SBIISIFOTCSI CAMOW paclpoCTpaHEHHOU
U3 TUIYyOMHHBIX MarMaTudeckux mopoj. OcranbHbie TTyOWHHBIE TIOPOJIBI
(CMEHUTBI, JUOPUTHI, TAOOPO U JIp.) BCTPEUAIOTCS U MIPUMEHSIIOTCS 3HAUU-
TEJIBHO PEXKe.

Cuenursl. ['opHbIe TOPOIBI TPYIIBI CHEHUTOB 3aHUMAIOT 0KOJI0 2,6 %
MarmMaTuyeckux nopoj. [loposl 311 OKpallieHbl B PO30BBIE, CEPBIE U 3€1e-
HOBAThIC TOHA, YTO 3aBUCUT OT I[BETA MOJICBBIX MIMAaTOB. CHEHUTHI COCTOSIT
u3 kameBbIx (50—70 %) u HaTpueBbIx moJieBbIX mmatoB (10—30 %), nBer-
HbIX MuHepasioB (10—20 %). Ecou npucyrcrByet kBapir (10—15 %), To mo-
POy Ha3bIBAIOT Keapyesvim cuenumom. 110 Gu3nko-MexaHuueCKIUM CBOM-
CTBaM CHEHUTHI OJIM3KU K TPAHUTAM, HECKOJIBKO yCTYIasi KM B MPOYHOCTH
U3-3a OTCYTCTBHSI KBapIia.

I'paHoanMOpUTHI MEHEEe PaCIpPOCTPAaHEHBI, YeM TPAHUTHI, U OTINYA-
I0TCSI OT HUX MEHBIINM cojiepkanueM kBapia (20—-25 %), moBBIIICHHBIM
KOJIMYECTBOM IIBeTHBIX MuHepaiioB (15—20 %), B cocTaBe KOTOPBIX IMPe0o-
JajaeT poroBas 0OMaHKa, MO3TOMY ATH MOPOJIbl TEMHEE I'paHUTOB. B rpa-
HOJAMOPHUTAX BCEraa MpHCyTCTBYeT mojeBoi mmart (45-50 %). I'panoauo-
PUTBHI TI0O MEXaHHYECKOW MPOYHOCTH YCTYMAIOT T'PAHWTAM, YTO CBSI3aHO
C MEHBIIUM cojiepkaHueMm kBapua. [1ogo0HO rpaHuTaMm, OHU HAXOIAT B
CTPOUTENHCTBE CAMOE pa3HOOOPa3HOE MPUMEHEHUE — OT OyTa U 1meOHs 10
OOJIUIIOBOYHOTO M CKYJIBIITYPHOT'O KaMHHI.
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JIMOpHUTHI M KBaplUeBble JUOPUTHI. JTO MOPOIBI CEPOTO I[BETA; CO-
CTOSIT OHM M3 I1arnokiiasza (65—70 %) u poroBoit 0OMaHKH, HHOT1a BMECTE
C MUPOKCEHAMH WX OMOTUTOM, COCTABIISIONIMMHU B cymme okoJio 25-30 %.
CtpyKTypa mopoJibl paBHOMEPHO3EPHUCTAS, CPETHE- UIIU MEITKO3EPHUCTAS.
Tekctypa MaccuBHasi WY IS THUCTAs, YTO 00YCIIOBJIEHO HATKMYUEM 000C00-
JeHU (IIITMPOB), 00OTalIEHHBIX TEMHOI[BETHBIMU MUHEPAJIAMHU.

Keapyesvle ouopumer xapakTepu3yrOTCsl IPUCYTCTBUEM KBaplia B KO-
mndectBe 5—20 % W MEHbBIIMM cojep>KaHueM poroBoit oomanku. CTpyk-
Typa U TEKCTypa aHAJIOTUYHBI JHOPUTAM.

DU3NKO-MEXAHUYECKUE CBOMCTBA JUOPUTOB XapPaKTEPUYIOTCS CIIETy-
IOLIMMH [OKa3aTeIsMH: IUIOTHOCTBIO — 2,9 Kr/M%, mpenenoM mpo4HOCTH
npu cxxkatuu 180-240 MITa. Haubonee npoyHbl TUOPUTHI C MEJIKO- U CPE/I-
HE3E€PHUCTON CTPYKTYpPOW, MACCUBHOW TEKCTYPOU U C MOBBILIECHHBIM CO-
Jep>KaHUEM pPOroBo oOMaHKH. Pa3sHOBHMIHOCTH, BKJIIOYAIOIIUE OUOTHT,
UMEIOT MOHWKEHHYIO MPOYHOCTh. JIMOPUTHI 1 OCOOEHHO KBApLIEBBIE TUO-
PUTHI PEBOCXOASAT MO MPOYHOCTHU IPAHUTHI U CHEHUTHI.

I'a60pouani. Cpenu 1aO0pOHIOB BaKHEUIIUMH SBIISIIOTCS TabOpo
Y aHOPTO3UTHL.

l'abbpo —nopoja B CBEXXEM COCTOSSHUM TEMHO-CEPOTO WIIH MTOYTH Yep-
HOTO I[BETA, YTO OOBACHSIETCS TEMHOM OKPACKOM IMIarMOKIIA30B U BHICOKUM
COJIepaHUEM LIBETHBIX MUHEPaAIOB. B pe3ynbrare BTOPUYHBIX U3MEHEHUN
IJIarMOKIIa3bl MPUOOPETAIOT CBETIIO-CEPbIA M 3€JIEHOBATO-CEPBIM IIBET.
Tunuynoe rabObpo COCTOUT MPUMEPHO U3 PABHOTO KOJIMYECTBA HATPUEBO-
KaJIBIIMEBOTO IIIAaTa U MOHOKJIMHHOTO MUPOKCEHAa. B oueHb MaJbIX KOJu-
yecTBax B rabOpo MOryT HPUCYTCTBOBaTh OJMBHH, POMOMYECKUU MH-
pOKCeH, poroBasi oOMaHka, OUOTUT. [TOCTOSITHHBIMU KOMIIOHEHTaMH Ta00-
POUJIOB SIBJISIFOTCSI MATHETUT M TUTAHO-MAarHETHUT.

Anopmosumel PEACTABISAIOT COO0M TEMHOOKpAIIEHHbIE TOPO/IbI, CO-
CTOSIIIIME MTOYTH U3 OJHOTO HATPUEBO-KAIbI[MEBOI0 MOJIEBOTO IINAaTa — Ja0-
pazopa. ITi opoabl Onaroaaps UPU3UPYIOIIEMY CBOMCTBY (MpHU3aLIUSA —
SPKUI IBETHOW OTJIMB Ha IPAHSIX WIH IJIOCKOCTSIX CIAaHOCTHU Jlabpaaopa)
NPUMEHSIOT B CTPOUTENILCTBE B KaU€CTBE OOIMIIOBOYHOTO KAMHH.

Jlng mopoj rpynmsl rabopo XapakrepHa IIOTHOCTH 2,9-3,0 kr/m3,
Oosbiast mpoyHocTh (1pu cxxatun — 200—-300 MITa) u mocTaTouHO BBICOKAS
CTOMKOCTh IPOTUB BHIBETPUBAHUSI.

31



KpacuBbiii Bua M Xopolias MOJUPYEMOCTh MO3BOJISIOT NMPUMEHSTH
HauOoJiee JeKOpaTUBHBIE Pa3HOBUIHOCTH TraOOpOBBIX MOPOA U Jadpaio-
PUTHI C CHHUM OTTEHKOM JJIsI OOJIMIIOBKHM MaMSITHUKOB (MaMATHUK HEU3-
BECTHOMY COJIJIaTy B MOCKBE) | psiia APYTUX BBIJAIOIIMXCS COOPYKEHUM.

2.2.3. H3nueuwiuecs (3¢pghy3uenvie) 2opnvie nopoont

[Ipu xpucTamuM3aluu MarMbl B TPUIIOBEPXHOCTHBIX YCIOBUAX 0oOpa-
3YIOTCS OJIHOKPUCTAIIINYECKUE HEPABHOMEPHO3EPHUCTBIE U HEIOJIHOKPH-
CTaJUIMYECKHE CTPYKTYpbl. Cpeln HEpaBHOMEPHO3ZEPHUCTBIX CTPYKTYP BBI-
JeISI0T TOp(UPOBHUIHBIC U TIOPPUPOBBIE CTPYKTYPHI [1].

[TopdupoBugHbIE CTPYKTYPHI OOYCIOBICHBI HAIMYUEM OTHOCUTEIHLHO
KPYIHBIX KPUCTAJUIOB Ha ()OHE MOJTHOKPUCTAJUIMYECKON OCHOBHON MacChl
IIOPO/JIBI.

[TopdupoBsie CTPYKTYPHI XapaKTEPU3YIOTCS HATMYUEM XOPOIIIO 00pa-
30BaHHBIX KPUCTAIJIOB — MOP(PUPOBHIX «BKPAILJIEHHUKOBY, MOTPYKEHHBIX
B CTEKJIOBUJIHYIO OCHOBHYIO MAacCy IOPOJIBI.

CtpyKTypa — CyIIeCTBEHHBIN NMPU3HAK, ONPEESIomuni GrU3NKO-Mexa-
HUYECKHE CBOMCTBA MOpojsl. Hanbosee npoyHbIMU SBISIOTCS paBHOMED-
HO3EPHUCTHIE MTOPOJBI, TOTAA KaK MOPOJBI TAKOIO KE MUHEPAIBHOTO CO-
CTaBa, HO KPYITHO3EPHUCTON MOPHUPOBUIHON CTPYKTYPHI OBICTpEE pa3py-
HIAI0TCSl KaK TP MEXAHUYECKOM BO3ACHCTBUU, TaK U MIPU PE3KUX KoyeOa-
HUSAX TEMIEpaTyp.

W3 marmaTu4eckux Mmopoji B CTPOUTENLCTBE HauboJiee MMUPOKO MpH-
MEHSIOT KBapIleBbIe 1 O€CKBapIIeBbIC (ITOJICBOIINATOBBIC) TOPPUPHI.

KBapueBbie mopgupbl 110 CBOEMY MHUHEPATIBHOMY COCTaBY OJIM3KU
K rpanuTaM. [I[pouyHOCTh, MOPUCTOCTH, BOJIOTIOIIIONICHHE Y TOPGUPOB, B 00-
IIEM, CXOJHBI C TOKA3aTelIMU 3THX CBOWCTB, MPUCYLIUMH TPaHUTAM.
Ho nopdupsr 0onee Xpynku U MeHEe CTOMKU BCIEACTBUE HAJTUYUS KPYM-
HBIX BKPAIUICHUMN.

BeckBapueBble (IIOJICBOINIATOBEIC) MOP(GHPHI 10 CBOEMY COCTaBY
OJIN3KM K CUEHUTaM, HO B CBSI3M C MHBIM F'€HE3UCOM 00JaJaroT XYAIIMMU
(bU3UKO-MEXaHUYECKUMU CBOMCTBAMH.

M3nuBiivecs: ropHble MOpOJibl 00pa30BaIUCh B PE3yJIbTaTE U3JIUSHUS
MarMbl, €€ OXJIQXJECHHUS U 3aCThIBAHUS HA TOBEPXHOCTHU 3E€MJIU, IO3TOMY B
OOJBIINHCTBE CIy4aeB OHU COCTOST U3 OTJEIbHBIX KPUCTAIIIOB, BKPAIJICH-
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HBIX B OCHOBHYIO MEJIKOKPHUCTAIUIMYECKYI0, CKPBITOKPHUCTATUIMYECKYIO U
Ja’ke€ CTEKJIOBATyr maccy. M3nuBimecs mopoasl B pe3yiabTaTe HEPABHO-
MEpPHOTO pacOpeieieHus] MHUHEPAJIbHBIX KOMIIOHEHTOB CPaBHUTEIBHO
JIETKO pa3pylIaloTCsl MPU BBIBETPUBAHUM M I0JI BO3JCUCTBUEM BHEIITHUX
YCIOBUM, a TakXe OOHApY>KUBAIOT AHU30TPOMHOCTh MEXAHUYECKHUX
CBOMCTB.

Paznuyarotr 3¢ ¢y3uBbl: U3TUBIIKMECS TUIOTHBIC U M3JUBIIHECS TOPH-
cteie. K niomuviv m3nuBmmMcsa mopojgaM OTHOCST TPAXWTHhI, JIMITAPUTHI,
aHJE3UTHI, 0a3aIbThI, THa0a3bl.

Tpaxutsl. [Io cBOEMy MHUHEpAITBHOMY U XMMHUYECKOMY COCTAaBY Tpa-
XUTBI CX0KH ¢ CHEHUTaMH, HO 0ojiee mopucThl. [loaTomMy mipenen npodyHo-
CTU TIpU CXATUM TpaxuToB HeBbICOK (60—70 MIla), a MOpPO30CTONKOCTD
HIDKE, YeM Y CHEHUTOB. TpaXuThl JIETKO 00pabaThIBalOTCS, HO HE MOJIUPY-
FOTCSI, UCTIOJIB3YIOT KaK KUCJIOTOYNOPHBIM MAaTEPHUAT U OTYACTH B KAYECTBE
CTPOUTEIBHOTO KaMHSI.

N3nuBiimecs aHajiord rpaHUuTOB MPEICTABICHBI JunapuTamu. Cpenu
W3JIMBIINXCS TOPOJ KUCJIOTO COCTaBa MMUPOKO PACHPOCTPAHEHBI BYJIKAHU-
YECKHE CTEKJIa C MOJIHBIM OTCYTCTBUEM WJIM HEOOJIBIIIMM KOJIMYECTBOM KPH-
CTaJUIOB.

HekoTopbie ByJIKAHMYECKHE CTEKJIA MOCJE TEPMUUYECKON 00pabOoTKU
MPUMEHSIIOT B BUJE «BCITYUYCHHOTO MEPJNTa», 00IaJal0IIero PsJIOM IICH-
HBIX CBOWCTB — MaJIOW IUIOTHOCTBIO, OOJIBIIION MOPUCTOCTHIO, MAJIBIMU
3BYKO- Y TEILJIONPOBOJHOCTBIO U T. 1.

AHJE3UTbI — U3JIUBIIUECS AHAJIOTU JUOPUTOB — IMOPOJIa CEPOro MU
KEJITOBATO-CEPOTO 1[BETa, NOPPUPOBON CTPYKTYpPHI, C IIIOTHOW OCHOBHOM
Maccoi. AHJE3UTHI COACPKAT IIarMOKJIa3bl, pOrOBYI0 OOMaHKY, HEKOTO-
pbIe MUPOKCEHBI M OMOTHUT. CTPYKTypa MOXKET OBITh HEITOJTHOKPUCTAJIITNYC-
CKasl WJIM CTEKJIOBaTasi, TEKCTypa — MaCCUBHAs WK nopuctasi. Ou3nko-me-
XaHUYECKUE CBOMCTBA CXOJIHBI CO CBOMCTBaMHU 0a3ayibToB. [ImoTHOCTE aHe-
3utoB — 2700-3100 xr/M3, npenen npounoctu npu cxatun — 140-250 MIla.
AHJIE3UTBI, COJIEpKAIIUE B CBOEM COCTaBE OOJIBIIOE KOJIUYECTBO POrOBOM
0OMaHKH WJIM MUPOKCEHOB, OTJIMYAIOTCS 00JI€€ BHICOKUMHU TEXHUYECKUMU
KayeCcTBaMHM, YeM OHOTHUTCOACPKAIUE PAa3HOBUIHOCTU. AHAE3UTHI IIPHUMeE-
HSIOT B KQ4€CTBE KMCIOTOCTOMKOTO MaTepraia — 00JIMIIOBOYHBIX U3,
B BHUJIC IICOHS SISl KUCIOTOYIIOPHOTO OeTOHa.
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ba3zanabThl — U3IUBIINECS AaHAIOTH rab0OpPO — MOPOJIBI YEPHOTO 1IBETA,
OUYEHb MIOTHBIE, CKPHITOKPUCTAIUIMYECKUE WM TOHKO3EPHUCTHIE, HHOT /A
nopdupossie. [InoTHOCTL GazansToB — 2700-3300 Kr/M3; mpemen mpodYHo-
CTH TIpU CXAaTUM KoJjeOseTcs B mmpokux mnpenenax — 110-500 Mlla, B
cpeaneM — 200-250 MlIla. bazanbTbl BBUAY OOJIBIION TBEPAOCTH U XPYII-
KOCTU TPYJHO 00palaThIBalOTCS, HO XOPOIIO HoJupyroTcs. [IpumeHnstor,
rJIaBHBIM 00pa3oM, B Ka4ecTBEe OyTOBOTO KaMHS U IIEOHS JiJisi OETOHOB, B
JIOPOKHOM CTPOUTENHCTBE (/1711 MOILIEHUS YJIUIT); 0COO0 MIOTHBIE TOPO/IbI
UCIIOJIB3YIOT B THUJIPOTEXHUUYECKOM CTPOUTENBbCTBE. ba3zanbThl SBISIOTCS
MCXOJIHBIM MaTE€pPUaJIOM JIJIsl TUTHIX KAMEHHBIX U3JIEIIHM.

JMuada3bl — nopoJa MEIKO3EpHUCTAs], IO COCTABY aHAJIOTMYHas raod-
Opo, HO C TUNMHYHOU AMA0A30BOM MHUKPOCTPYKTYPOH (CTPYKTypa IMOIHO-
KpUCTaJUTMYECKas MPECTaBIeHA KpUCTAJIaMU TUIaruoKJ1a3a, MeX1y KOTo-
PBIMU PacCIoIaratoTcsl 3€pHa IBETHBIX MUHEPAJIOB). /[lnabas3pl UMEIOT 4ep-
HBII 1[BET, BRIBETPEHHBIE — 3€JIEHOBATO-CEPhIi. J[nada3pl OTINYAIOTCS BbI-
COKOM TBEep0CThIO, NpouHOCTHIO (300—400 MIIa Ha cxatue) U BI3KOCTHIO,
YTO CBA3aHO C OOJIBIIIMM COJIEP’)KAaHUEM B UX COCTaBE >KeJIe30MarHe3uasb-
HBIX CHUJIMKATOB U CBOMCTBEHHOW 3THM IOpojaM CTPyKTypoi. Jlnabassl
MaJjo U3HAIIMBAIOTCS U B BUJI€ OpyCUaTKU IPUMEHSIOTCS 1JI MOIIEHUS J10-
pOr U YyJIHIL.

K nopucmeim v3nuBmmmcst mopojaaM OTHOCST TIEM3Y, BYJIKAHUYECKHE
Ty(dbl U METUIBI, TY(POJIaBHI.

Ilem3a nipeacTaBisieT co00i MOPHUCTOE BYJIKAHUYECKOE CTEKII0, o0pa-
30BaBIIIEECS] B PE3yJIbTATE BBIJCICHUS Ta30B MPU OBICTPOM 3aCTHIBAHUH
KHUCJIBIX U CpelHMX JiaB. [[BeT memM3bl Oenblil win cepoiil. [lopuctocTs ee
nocturaer 60 %; CTEeHKM MEXIy MOpaMU CJIOKEHBI CTEKIOM. TBEPIOCTH
HeM3bI OKOJI0 6, ICTHHHAS IIIOTHOCTH 2—2,5 r/em®, motHocTh 0,3—0,9 T/eM®
(mem3a miaBaeT B BojE). bosbiias mopucToCcTh MeM3bl 00YCIIaBIMBAET XO-
poIlue TEIION30JISIIIMOHHBIE CBOWCTBA, a 3aMKHYTOCTh OOJIBIIMHCTBA TIOp —
JIOCTaTOYHYK0 MOPO30CTOMKOCTh. [leM3a CIy>KUT 3alOJTHUTENIEM B JIETKUX
oetonax (mem3o0eroHe). Hanmuuue B meM3e akTUBHOTO KpEMHE3eMa M03BO-
JSI€T UCTIOJIB30BATh €€ B BUJIE THIPABINYECKON TO0OABKH K IEMEHTAM U U3-
BecTU. B kauecTBe aOpa3uBHOIO MaTepuaia rnemM3y NpUMEHSIOT JJIsSl HUTH-
(OBKM METAJIOB U JIEpEBa, MOJIUPOBKY KaMEHHBIX U3aenuid. Mecrtopoxkie-
HUS TIEM3bl OTHOCATCS K BYJIKAHMYECKUM U BCTPEUAIOTCS B 00JACTSIX pac-
MPOCTPAHEHUSI IEUCTBYIONTUX M MOTYXIIINX BYJIKAHOB.
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ByJkannueckuii memnes — HauboJaee MEJIKUE YaCTUIIBI JIaBbl, 00JIOMKHU
OTJIETIbHBIX MUHEPAJIOB, BHIOPOIIIEHHBIE PU U3BEPKEHUH ByJIkaHa. [Ipouc-
XOKJICHHE MeTuia OOBACHIETCS Pa3MEIbUCHUEM JIaBbl IPU BYJKAHUYECKUX
B3phIBax. Pazmepnl yactuuek nemia koseomatores ot 0,1 g0 2 mm. Bynkanu-
YECKHI TeTeN ABIAETCS aKTUBHON MUHEPATBHON J0OABKOM.

ByJjikannuyeckue Ty(bl — TOpHBIE TOPOJIbI, 00pa30BaBIINECS U3 TBEP-
IBIX MPOAYKTOB BYJIKAHUYECKUX W3BEPKEHUU: MeEIJia, NeM3bl U JPYTUX,
BIIOCJIEICTBUU YIUNIOTHEHHBIX U CUEMEHTHPOBAaHHBIX. LlemenTom Ty(oB siB-
JS€TCSl BYJIKAHWUYECKHIM Menes, TNIMHUCTOE WIM KPEMHHUCTOE BEILECTBO,
MHOT/a C IPUMECHIO MPOAYKTOB Pa3I0KEHUS METIA.

TydgoaaBa — ropHas nopozaa, 3aHUMaroIIas IPOMEKYTOYHOE MTOJI0KE-
HUE Mexay nerioM u tydom. Odpa3oBaHue Ty(osiaB CBSI3bIBAIOT C OBICT-
pPbIM BCIICHHMBAaHHMEM JIaB MPU PE3KOM TMAJICHUM JABJICHUS U CBSI3aHHBIM
C 3TUM JIpOOJICHHEM BKPAIUIEHHUKOB U CTEKJIa O€3 pa3pbiBa CIUIONIHOCTU
JaBOro MoToka. B cocraB Bynkannueckux TydoB u Tydonas Bxoaar SiOz,
A1203, Fe203 u ap.

Bynkanudeckue Ty(dsl 1 Ty(donaaBbl XOPOIIO CONPOTUBIISIIOTCS BBIBET-
PUBAaHUIO, MaJIO TEIJIONPOBOIHBI M, HECMOTPSI Ha OOJIBIIYIO MMOPUCTOCTD,
MOPO30CcTOMKH. OHU JIerko 00padaThIBAIOTCS, PACHUIMBAIOTCS, TPOOHBa-
I0TCSI TBO3/ISIMU, IUTU(PYIOTCS, HO HE MOJUPYIOTCA.

TunuuneiM npencraBuTesneM Ty(oJiaB sIBISETCA apTUKCKUN Ty, 0-
ObIBacMbli B ApMeHun. [Ipy HCTHHHOM MIOTHOCTH OKOJIO 2,6 T/cM? II0T-
HOCTB HOPOJKI Koaedaercs B mpexenax or 750 go 1400 xr/m3. Cootset-
CTBEHHO, TOPUCTOCTH €€ cocTanisieT 70—46 %. TennonpoBogHOCTh apKTHK-
CKOro Ty(a MeHbliIe, 4eM OOBIKHOBEHHOT'O KHUPIIHYa, YTO MO3BOJISIET YMEHb-
IIUTh TOJIIMHY HAPYKHBIX CTeH 37aHuid. [IpouHocTs TyhoB HAXOIUTCS B
TE€X K€ MPUMEPHO Mpe/esiaX, YTO U y OOBIKHOBEHHOTO KHpIHYa, T. €.
ot 5 1o 15 (maorga go 30) MllIa.

Tyd u TydonaBsl UCHONB3YIOT B BUJI€ MUJICHOTO KaMHS JJIsSl KJIaJIKU
CTEH KWJIbIX 3JAHUM, YCTPOMCTBA NEPETOPOAOK Y OTHECTOMKUX IEPEKPBHITUN.
M cnonb3yoTcsi OHM TaKkKe B KaueCTBE JICKOPATUBHOTO KaMHs, YeMy OJiaro-
OPUSTCTBYET HAJIU4YUE TY(POB pa3HBbIX LIBETOB — JIUJIOBBIX, KEIATHIX, Kpac-
HBIX, YepHBIX U Jp. [Ipumensarorcs Tydbl U B Buje HIECOHS JUIS JIETKUX
OETOHOB.
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2.3. OcagouHble ropHbIE MOPO/IbI

Ocamounas mopoaa oOpa3yeTcsl B YCIOBHSIX MEPEOTIIONRCHUS MTPOTyK-
TOB BBIBETPUBAHHS M PaA3pPYyIICHUS PA3TUYHBIX TOPHBIX MOPOJ, XUMHYE-
CKOTO ¥ MEXaHWYECKOTO BBIMTAICHUS 0CAJIKa U3 BOJIbI, )KU3HEIECATEITHHOCTH
pacTEHUU.

B pe3ynbTaTe BO3AEHCTBIS areHTOB XUMUYIECKOTO BEIBETPUBAHUS ITPO-
UCXOJUT OKUCIICHUE MUHEPAJIOB, MX THApATAIlH, a TAKXKE Pa3I0KCHUE MU-
HEPAJIOB CIOKHOTO COCTaBa ¢ 0OpPa30BaHMEM HOBBIX MUHEPAIbHBIX BUIOB
¥ BBIHOCOM B PACTBOPEHHOM COCTOSIHHM Pa3jUYHOTO POJia COCAMHCHUI.
Ha mepBoM »Tamne XUMHUYECKOTO BHIBETPUBAHUS TOJEBbIC MIMATHI TEPEXO0-
JST B TIIMHUCTBIC MUHEPaJIbl TUIA TUApociobl. [Ipu 6omee rimybokom pas-
JOXKEHUU oO0pa3yeTcsi APyrol TIAWHUCTBIA MUHEpal — KAOJIHMHHUT —
Al203:2S102:2H20. IIpeobnaaaroias 4acTh NPOAYKTOB BHIBETPHBAHHSI BbI-
HOCHTCS W3 30HBI BBIBETPUBAHUS W OTJIaraeTcs BIAIM OT MECTa pa3pylie-
HUSI MaTepUHCKUX Topoa. OCHOBHBIMH areHTaMH MEPEeHOca SBISIOTCS Te-
Ky4¥€ BOJIbI, TBKYIIANCS JIET U BETEP.

OcamouyHbie TOPO/IBI, B 3aBUCUMOCTH OT yCIIOBUN X 00pa30BaHus, Jie-
JISIT HA TPU OCHOBHBIC Tpymiibl [3]:

1) o0J0MOYHBIE TIOPOJbI, WM MEXaHUYECCKHE OCAIKHU: pbIXible
(HampuMep, TPaBHii, TIUHBI, TIECKU), OCTABIINECS HAa MECTE pa3pylICHUs
TIOPOJ WK TIPEHECCHHBIE BOJIOM, a TAKXKE JIbJIOM (JICTHUKOBBIC OTIIOXE-
HUS1) WJIM BETPOM (20JI0BBIC OTIIOKEHUS ), CYyeMeHmupogantvie (IECIaHuKH,
KOHIJIOMEpAaThl, OpEKUHH );

2) XuMHYeCcKHe 0CcaJiKu (HalpuMmep, TUIC U U3BECTKOBBIC Ty(]bI), 00-
pa3oBaBIIUECs U3 MPOAYKTOB Pa3pyIICHUS TOPOJ, TEPEHECEHHBIX BOJIOMN
B PACTBOPEHHOM BH/IC;

3) opraHoreHHble MOPOAbI, 00Pa30BABIINECS U3 OCTATKOB HEKOTOPHIX
BOJIOPOCIICH U JKMBOTHBIX (CKEIEeTHl T'yOOK, KOpaJUIOB, pPaKOBUHBI M TIaH-
IIUPH PaKoOOpa3HbIX U JIp.); K OPraHOTEHHBIM IMOPOJaM OTHOCSTCS Me,
OOJIBIIMHCTBO U3BECTHIKOB, THATOMUTHI.

Kpome 0O0JIOMOYHBIX PBHIXJIBIX MOPOJ BCTPEYAIOTCS TaKKE IOPOJIBI
(KOHTIIOMEpaThI, OpPEKUNH, IECYAHUKH), 36pHA KOTOPBIX CIIEMEHTUPOBAHBI
Pa3TUYHBIMUA TPUPOJHBIMH «IIEMEHTAMU». OTH IEMEHTHl HAXOJIUIUCH
B PaCTBOPEHHOM WJIM KOJUIOMTHOM COCTOSIHMH B BOJIC M BBITIAJIM B TOJIIIIC
PBIXJIBIX OCAJIKOB, CIIEMEHTHPOBAB X 3€pHA B CIUIONIHBIC TOPHBIE TIOPOJIBI
PA3JIMYHOM IUIOTHOCTH.
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BOABIIMHCTBO OCaIOYHBIX MOPOJ UMEET 0oJiee MOPUCTOE CTPOCHHE,
YeM IUIOTHBIE MAarMaTU4YeCKUE IMOPOJIbI, a CJIEA0BATEIbHO, U MEHBIIYIO
MPOYHOCTh. HEKOTOphlE MX HUX CPABHUTEJIBHO JIETKO PACTBOPAOTCS
(Hanmpumep, TUIC) WK pacliajaroTcsa B BOJE HA MEIbYallline HEPaACTBOPH-
MbI€ YaCTHUIIbI (HapuMep, TIIMHbI).

B cocTtaBe ocago4yHbIX MOPOJ MOKHO BBIJEIWUTH JABE Pa3IUYHbIC I10
CBOEMY MPOUCXOKJICHHUIO TPYIIIBI MUHEPAJIOB: peIuKmosvie U MUHepaibl
0cadouHo2o npoucxoxcoerus. K nepBoil rpyrine 0THOCAT MUHEpaJIbl MarMa-
TUYECKHE U MeTaMOp(PUYECKUE; OOBIUHO 3€pHA ITHUX MHUHEPAJIOB OKATaHBI,
KO BTOPOU — MUHEpaJIbl, 00pa30BaBIIMECS HA MECTE B OCAJIKE I B TIOPO/IE.

2.3.1. I'nagnvle nopooooodpasyrouiue MuHepavl

I'pynna kpemue3ema. Hanbonee pacnpocTpaHeHHbIE MUHEPAJIBI 3TON
IPYIIIbI — O, XaJIEIOH U 0CaI0YHbIN KBapII.

Onan (S102-H20) — amopdHbIl MEUHEpaJI, COICPKaHHUE BOJIbI B HEM KO-
nednercs ot 2 10 14 % u nocturaet uHoraa 34 %. [Ipu HarpeBaHuuM 4acTh
BOJIbI TepsieTcst. Onai yaie Bcero 0eCIBETEH MM MOJIOYHO-O€IbIN, HO B
3aBUCUMOCTHU OT MPUMECEN MOMKET OBITh JKEITHIM, FOJTyObIM WA YEPHBIM.
[InotHOCTH 1,9-2,5 r/cM3, MaKCUMaNbHas TBEPAOCTh 5—6, XPYIIOK.

Xanyeoon (SiO2) sBIsSETCS BOJOKHHUCTOH WM CKPBITOKPUCTAJLIHYC-
CKOM Pa3HOBHUIHOCTBIO KBaplia. I[BeT Oenblil, cephlii, CBETI0-KEIThIN, OY-
pBIH, 3enenblid. [InoTHOCTE 2,6 T/cM®, TBEpAOCTL 6. XaulemnoH SBIIETCS
MPOAYKTOM KPUCTAJUIU3AIMU OIAJIA, @ TAKXKE BhINAAAET HEMOCPEACTBEHHO
U3 pacTBOPOB, OTJIarasiCh COBMECTHO C OMAJIOM M KBapIlEM.

Ksapy (SiO2). B ocamouHbIX Mopoaax MpUCYTCTBYET KBapll MarMarTu-
YECKOr0 IMMPOUCXOKICHUS U KBapL 0canoyHbii. OcaloyHbIi KBapll oTiara-
€TCS HEMOCPEACTBEHHO U3 PACTBOPOB, a TaKXKe 00pa3yeTcsi B pe3ysbTare
NEPEKPUCTAIUIN3ALMN ONaJIa U XaluenoHa. OH MIMPOKO PacnpoCTpaHEH
B KPEMHUCTBIX MOPOAAX, 3aINOJHSAET TPEIIMHBI, MOPOBBIE MPOCTPAHCTBA
U JIPYTHeE MOJOCTH B MECYAHUKAX M U3BECTHSIKAX.

I'pynna kapoonaToB. MuHepasbl rpynibl KapOOHATOB UMEIOT LIUPO-
KO€ pacnpoCTpaHEHUE B OCaJ0uyHbIX Mopojaax. Hamboisiee BaxHyl poiib
B HUX UTPAIOT KAJIBIUT, JOJIOMUT U MarHe3urT.

Kanvyum (CaCQOs3). becuBeTHbIN UK OCNbINA, TPH HATUIUN MEXaHUYC-
CKMX MPUMECEU Cephlil, KENAThIM, PO30BbIA WM TroayOOBaThIii MUHEpAIL.
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Breck creksnnbli. [notHoCTs 2,7 T/cM3, TBEpmOCTE 3. XapaKTepHBIM 11-
arHOCTUYECKUM MPU3HAKOM SIBIISIETCSI pACTBOPUMOCTh ¢ OypHBIM BCKHIIA-
HueMm B 10 %-it consiHoM KuCHOTE.

PasHoBuHOCTH KapOOHATa KaablMs Ha3bIBaeTCsl aparoHUToM. B yciio-
BHSIX 36€MHOU ITOBEPXHOCTH aparOHUT HEYCTONYUB U NIEPEXOAUT B KAJIBLIUT.

Honomum CaMg(COz3), — OecBETHBIN, OEIBIA, YacTO C JKEITOBATHIM
uiu OypoBaThIM OTTEHKOM MHHepan. bieck creknsHHbpd. [LIOTHOCTH
2,8 t/cm?, TBepmocTh 3—4. B 10 %-ii CONAHON KUCIOTE BCKUIIAET TOIBKO B
NOPOUIKE U MPU HarpeBaHuM. J0JIOMHUT OOBIYHO MEIKO3EPHUCT, KPYITHbIE
KpHUCTaJUIBbI BCTpeuaroTcs penko. O0paszyercs OH MO0 Kak MepBUYHBIN XU-
MUYECKHIN 0CalloK, JUOO0 B pe3ysbTaTe JAOJOMUTHU3AIIUU HU3BECTHSKOB.
MuHepai JOJIOMHT claraeT nopoly TOro ke Ha3BaHus. [[pumensercs B ka-
YECTBE ChIPbA JJIs1 MPOU3BOACTBA MArHE3UAJIBHBIX U JOJIOMUTOBBIX BSIXKY-
IIUX BEIIECTB, I0JIOMUTOBBIX OTHEYIIOPHBIX MAaTEpUAJIOB, a TAKKE B Kaye-
CTBE€ CTPOUTEJILHOIO KaMHS U 1EOHs 1151 OeTOHa.

Maenezum (MgCO3) — OecriBEeTHBIN, OCIbIA, CEPhIH, KEITHIA, KOpHUY-
HeBbIi MuHepan. InotHocTs 3,0 r/em®, TBepaocTh 3,5-4,5. PacTBopsiercs B
HCI npu narpeBanuu. [IpuMeHeHre Marue3ura OCHOBaHO Ha BBICOKOH OT-
HEYHOPHOCTH U BSLKYLIUMX CBOMCTBAaX OKCHJIa MarHusa. Marue3ut, 000KeH-
HeIil ipu 1500-1650 °C, nmpeacraBnsietr cob60i BHICOKOOTHEYIIOPHBIN MaTe-
puan, TPUMEHSIIOIIMICA Il W3TOTOBJIIEHUS MArHE3UTOBOTO KUPIINYA,
a o6oxennsIit mpu 750-800 °C naet okcua Maruus (KayCTUYECKUNA MarHe-
3UT) U 00pa3yeT C pacTBOPAMH XJIOPUCTOTO WJIA CEPHOKHMCIIOIO MarHUs
MarHe3uajgbHOE BSIKYIIIEE.

I'pynna riaMHUCTBIX MUHEPAJIOB. [ TMHKUCTBIE MUHEPAJIBI UTPAIOT B
COCTaBE€ OCAJI0YHBIX MOPOJ UCKIIOUUTENHHO BAXHYIO posib. OHU ClararT
[JIMHBI, @ TAK)K€ MOTYT HAaXOJUTHCS B KAUECTBE MPUMECH B MECUAHUKAX,
aJeBPOJINTAX, U3BECTHSAKAX U MHOTHUX APYTMX MOPOJAX, CYIIECTBEHHO W3-
MEHSs UX (PU3UKO-XMMHUUYECKUE CBOMCTBA. MUHEpalbl 3TOM IPYMIbl OTHO-
CSITCS K BOJAHBIM alltoMocuiinkaTaMm. Hanboliee mupokoe pacpocTpaHeHHe
UMEIOT KAOJIMHUT, MOHTMOPUJIJIOHUT U TUAPOCIIOBL.

Kaonunum — Ala[Sis010](OH)s mim Al203-2Si02:2H20. Benblii, nno-
raa ¢ OypoBaThiM HIIM 3€J€HOBAThIM OTTEHKOM MuHepai. [lnoTHocTs ero
2,6 r/em®, TBepmocTh 1. Ha omryns sxupHblii. BeTpedaercs B BHIE MENOMNO-
JTOOHBIX IJIOTHBIX arperaTtoB. KaonnHuT oOpa3yeTcsi B pe3ysibTaTe pa3io-
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YKEHHUSI TIOJIEBBIX IIIATOB, CIIOJ U HEKOTOPBIX JPYIMX CUIMKATOB B IPO-
LIECCE UX BBIBETPUBAHUS U MEPEHOCA MPOAYKTOB pa3pyiieHusa. Ha 3emHoi
IIOBEPXHOCTU YCTOWYMB B YCIIOBUSAX KUCIIOU cpenbl. KaonmHuT cnaraer Ka-
OJIMHOBBIE IJIMHBI, BXOJAUT B COCTAaB IMOJMMHUHEPAIbHBIX [JIMH, UHOTAA [PU-
CYTCTBYET B LIEMEHTE 00JIOMOYHBIX MTOPO/I.

T uopocnoodwvr 00pa3yroTCs MPU Pa3NOKEHUU CII0]I U HEKOTOPBIX APY-
IMX CUJIMKATOB (HaIpUMep, MOJIEBBIX IINATOB). [ MAPOCIIOABI UCITONB3YIOT
B cTpouTenbcTBe. Hanmpumep, BepMUKYIUT, 00J1a1at0IINi CBOWCTBOM yBe-
JIUYUBaThCS Npu HarpeBaHuu B 20 u OoJiee pa3, MPUMEHSETCS KaK MOPU-
CTBII 3aIIOJIHUTEIIb JIETKOTO OETOHA.

Moummopunnonum o0pa3yeTcs B yCIOBUSAX IIEJIOYHON Cpellbl B MOP-
CKHUX OCaJIkaXx M B Kope BbiBeTpuBaHMs. Ciaraer OEHTOHUTOBBIE TJIMHBI,
WHOT /A CIIYKHUT LIEMEHTUPYIOIIMM MaTEPUajIoM B IecuaHuKax. MuHepasl
IpyIIbl MOHTMOPWIJIOHUTA IUPOKO PACIIPOCTPAHEHBI B 0CAI0YHBIX MOPO-
JlaX, a B HEKOTOPBIX TJIMHAX UTPAIOT POJIb TJIABHBIX MOPOJ000pa3yIOIIUX.
[IprMecHu rIMHUCTBIX MUHEPAJIOB B M3BECTHSAKAX U NMECYAHHMKAX HEXea-
TeJIbHBI, TAK KaK cojiepkanue yxe 3—4 % TIIMHbBI pe3KO MOHMKAET UX BOJIO-
CTOMKOCTb U MOPO30CTOUKOCTb.

I'pynna cyasgaroB. Hauboisiee pacnpocTpaHEeHHBIMU MHUHEpaIaMU
3TOU TPYIIIIHI SABJISIOTCS TUIIC U AHTUJIPUT.

T'unc CaS04-2H20 mnipeacrapisieT co00i CKOIUICHUE OCNBbIX MU Oec-
LBETHBIX KPUCTAJUIOB, HHOT/Ia OKPAIICHHBIX MEXAHUYECKUMU MPUMECSIMHU
B roytyOble, KeNThle WM KpacHble TOHA. biieck crexmsHubIN. [1n0THOCTD
2,3 r/cm®, TBepIOCTE 2. sl TUIICA, Pa3BUBAIOILETOCA B ITyCTOTAX M TPEIIH-
HAaX, XapaKTEpHO BOJOKHHCTOE CTPOCHHME U IIEIIKOBUCTHIN Oneck. MHorna
TUIIC BCTPEYAETCS B BUAE TOHKO3EPHUCTBIX M 3E€MIIMCTBIX arperaros, a
TaKXe cJlaraeT UEMEHT MeCYaHuKa. [ unc npumMeHsoT B IpOU3BOJICTBE BS-
KYIIHUX BEIIECTB: CTPOUTEIHLHOTO U (POPMOBOYHOTO THIICA U JIP.

Aneuopum CaSOg4 — Oenblii, cepblii, CBETIO-PO30BbIN, CBETIO-TOIY0OM
muHepan. bineck crexnsHubIi. ITnoTHOCTS 3,0 r/cm?, TBepaocTs 3-3,5. Kak
MpPaBUJIO, BCTPEUAETCS B BUJIE CIUIONIHBIX MEJIKO3EPHUCTBIX arperaTos;
KpPYIHBIE KPUCTAIUTBI 00pa3yoTcs PEAKO, OHU OOBIYHO UMEIOT UTOJIbYATHIH
WJIN IPU3MaTUYECKUI OOJHUK.

KpacuBo okpalnieHHble aHTUAPUT U TUIIC MHOTJIA MPUMEHSIOT KaK 00-
JUIIOBOYHBIA MaTepual JJisi BHYTPEHHHUX OTHEJIOK 3/aHUM, a MOCHE Mpo-
MATKU BOJOCTOUKHUMHU AMYIBCUSIMU — U JJISl HAPYKHBIX OTIAEIOK. AHTUAPUT
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MCTIOJIB3YIOT JJIs1 TPOU3BOJICTBA BSKYIIUX BEIIECTB. [ UIIC ¥ aHTUAPUT clia-
rar0T NOPOJbI TOTO K€ HA3BaHMUS, IITUPOKO PACIIPOCTPAHEHHBIE B COJIEHOC-
HBIX OTJIOKEHUSIX.

Oprannyeckue OCTATKM B 0CAJO0YHBIX mopoaax. OcagoyHble MO-
POJbI HEPEJIKO COAEPKAT OPraHUUYECKUE OCTATKU )KMBOTHOTO U PACTUTENb-
HOIO TMPOUCXOXKJICHUSA, CIOKECHHBIE KPEMHHUCTBIM MM H3BECTKOBBIM
BEIIIECTBOM.

Hanbomnee BaXHBIMH IO CBOMM CTPOHUTEIbHBIM CBOMCTBAM W3 TPYIII
opo 1 OMOXUMHYECKOTO TTPOUCXOXKIACHUS SIBIISIOTCS TUATOMUTHI, CII0KEH-
HbIE OCTaTKaMU AUATOMEN. JInaTOMOBBIE BOJOPOCIN — MEJILYAUIIINE OJIHO-
KJICTOUYHBIE pAaCTECHUS, 3aKJIFOUYEHHBIE B TOHKUI MOPUCTHIN NAHIIUPh, COCTO-
AU 13 onayia. BerpedaroTcst mpenMyIeCTBEHHO B KPEMHUCTBIX U TJIMHU-
CTO-KPEMHHCTBIX TOPOIaxX.

BynkaHnoreHHbIl MaTepuana B OCaJ0YHBIX MOPOJaX MPEACTaBJIeH 00-
JIOMKaMH BYJIKAHMYECKOTO CTEKJIAa (BYJIKAHUYECKUM Teren), pa3Mephl KO-
TopbIX KosieOmtoTesa oT 0,01 1o 1 MM 1 XapakTepu3yroTCsi OCTPOYTOJIbHBIMU
MPUYYJIUBO U30THYTHIMU (hOpMaMHU.

CtpykTypa 0cafiouHOM MOPOAbI OpeiesieTcs pa3MepoM U (popMoii ee
MHHEPAJIbHBIX KOMIIOHEHTOB, TEKCTYPa — UX B3aUMHBIM PACIOJIOKECHUEM U
OPUEHTHUPOBKOU B MpocTpaHCcTBE. CTPYKTYpa U TEKCTypa XapaKTEPU3YIOT
cTpoeHue nmopoasl. Hanbomnee xapaktepHoil 0COOEHHOCTHIO CTPOCHHUSI OCa-
JIOYHBIX TOPOJ SIBJISIETCA UX CIOMCTOCTh. B TOM cilydae, Korjaa CJIouCTOCTh
OTCYTCTBYET, TEKCTYPY Ha3bIBAIOT OCCIOPSAI0YHOM, TaK KaK YaCTHUIIbI pac-
MoJjiararoTcsi B Hel 0€3 BCSIKOM OpUEHTUPOBKHU. becrnopsgoyHas TeKCTypa
XapakTepHa JJId MECKOB U TPy0000JIOMOYHBIX TOPO/I.

2.3.2. Mexanuueckue omnodxcenus (00J10MOUHbLE ROPOODbL)

[Topoasl paccMaTpruBaeMOM TPYIIIIBI CJIOYKEHBI MPEUMYIIIECTBEHHO 3€P-
HaMHM, YCTOWYHUBBIMU IPH BHIBETPUBAHUY MHUHEPAJIOB M TOPHBIX TTOPOI.

Pobixjibie 00,10MO4YHBIE TOPOJAbLI — NIECOK U IPaBUM — MPUMEHSIOT B
KaueCTBE 3aIMOJIHUTEIICH /sl 0€TOHA, B JOPOKHOM CTPOUTENIBCTBE, JIJISI HKe-
JIE3HOJOPOXKHOTO Oamtacta. Ilecku ciykaT KOMIOHEHTOM CBHIPbEBOM
CMECH B MPOMU3BOJICTBE CTEKJIa, KepaMUUYECKUX u3aenuil u ap. Ilecuansie
MOPOJbl IIUPOKO MCIOJB3YIOT MPU BO3BEJACHUM HAMBIBHBIX IIJIOTHH,
namo u ap.
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I'amHuCcTBIE MOPOABI ClIOXKEHbI Oonee ueM Ha 50 % wyactuiiamu
menbue 0,01 mMm, mpuyeM He MeHee 25 % W3 HUX UMEIOT pa3MePhbl MEHbIIE
0,001 mM. OHH XapaKTEpPU3YIOTCS CIIOKHBIM MHUHEPAIBHBIM COCTABOM.
Kpome Toro, riamHucThie MOPOABI MOTYT COJIEpkKaTh 0OJIOMOYHBIE 3€pHA
KBaplla, IOJIEBBIX ILIIATOB, CJIIO/, a TAK)KE THIPOOKCUIbI, KApOOHATHI, CYJIb-
¢datel 1 npoune MuHepasbl. Hannuue 0010MOYHOM TPUMECH OKa3bIBAET CY-
HIECTBEHHOE BIUSHHUE HAa CTENIEHb MJIACTUYHOCTH TJIMHBI.

3a OCHOBY MMHEPAIIOITMYECKON KIACCU(PUKAIMU TIUHUCTBHIX MOPOJT
NPUHUMAETCS COCTaB IJIMHUCTBIX MUHEPAJIOB.

Kaonunoewte 2nunpl c10xXeHbl MUHEPAIOM KAaOJUHUTOM. OOBIYHO 3TU
TJIMHBI OKpAIllEHbl B CBETJIbIC TOHA, >KHPHBIE HA OIIyIb, OHU MaJloOIlla-
CTUYHbI, OTHEYIIOPHBI.

IMo1MMHUKTOBBIE TJIMHBI XapAaKTEPHbI HAIMYUEM JIBYX WU HECKOJIb-
KUX MUHEPAJIOB, MPUYEM HU OJIMH U3 HUX HE SBISAETCS MPE00IIalatoIimM.
OnHu okpaieHbl B Oypble, KOPUYHEBBIE, CEpbIE WJIM 3€JICHOBAaThI€ TOHA.
OOBIYHO COAEPKAT 3HAYUTEIBHOE KOJUYECTBO MECYAHON U aJIEBPUTOBOU
MPUMECH U pa3lInyHble KapOOHATHI, CyIb(haThl, CYyIb(PUabI, THAPOOKCUIBI
xKene3a u T. 1.

['muHbl HaxoAsT OoJibloe MpuMeHeHue. KaoauHOBbIE TIIMHBI SIBJIS-
IOTCSI OTHEYTHOPHBIMU U WX IIMPOKO HCIOIB3YIOT B KEPaMUUYECKOU Mpo-
MBIIUIEHHOCTU. ['UApOCTIOUCThIE TJIMHBI U TJIMHBI MOJIUMUKTOBOTO CO-
CTaBa MPUMEHSIOT JJIs1 U3TOTOBJIICHUS! KUPIUYa, rpyOoi KepaMHUKHU U JIpy-
rux uzgaenaui. [IMHBL SBIASIOTCS TakKe KOMIIOHEHTOM CBHIPbEBON CMECH
B MPOU3BOJICTBE IIeMEHTa. [ JIMHBI UCTIONB3YIOT KaK CTPOUTENIbHBIM MaTe-
puai npy BO3BEJIECHUU 3€MIISIHBIX IJIOTUH (3KpaHbl U MIp.).

2.3.3. Xumuueckue ocaoxku

Cpenu mopoja XMMHUYECKOTO MPOUCXOXKACHUS HanboJiee BAXKHBIMHU B
CTPOUTEILHOM JIeJie SIBJSIOTCS KapOOHATHEIE, CYyIb(aTHbIC U AJNIUTOPHBIC
MOPO/IBI.

KapOonarnbie mopoabl. Hanbosnee pacnpocTpaHeHHbIMU KapOOHAT-
HBIMHU IOPOJIAMH SIBJISIFOTCS] U3BECTHSIKHU U 1OJIOMUTHI. MI3BECTHAK — Opoa,
cioxkeHHas 6osee ueM Ha 50 % KaJIbIIMTOM; JJOJIOMUT — MMOPOJA, COCTOSILAS
oosiee yeM Ha 50 % u3 nomomuta. B 3aBUCUMOCTH OT KOJIMYECTBEHHOTO CO-
OTHOLIEHUS B MOPOJE KAJIbLIUTA U 10JIOMHUTA HAOII0Ial0TCS TOCTETICHHBIE
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MEPEXOAbl OT YHUCTHIX M3BECTHAKOB K YHUCTBIM AojoMHuTaM. KonndecTBo
[JIMHUCTOM MIPUMECH B KapOOHATHBIX MTOPOIaX MOXKET K0JIeOAThCs B IIUPO-
kux npeaenax. [lopona, xapakTepusyromascs MPUOIU3UTEIBLHO PaBHBIM
coJiepaHrueM KapOOHATHOTO M TIIMHUCTOTO MaTepuaa, Ha3bIBaeTCs Mep-
eenem. Hanmnuue npumeceid okazplBaeT OOJIBIIOE BJIMSHUE HA (PU3UKO-Me-
XaHUYECKHE CBOMCTBAa KapOOHATHBIX MOpoA. ['NMHUCTOE BEIECTBO MpH
YBIIQXKHEHUM MOHU>KAET MPOYHOCTh U3BECTHAKOB. KpeMHE3eM yMEHbIIAET
PAacCTBOPUMOCTbH U3BECTHAKOB U MOBBIIIACT UX MMPOYHOCTH. J[0JIOMUTU3ZUPO-
BAaHHBIC U3BECTHIKHU XapaKTEPU3YIOTCSI MEHBILIEH PAaCTBOPUMOCTHIO U 00JIb-
€W MPOYHOCTHIO MO CPABHEHUIO C U3BECTHSIKAMH, HE 3aTPOHYTHIMU IIPO-
1eccamu aosiomutuzanuu. [ Ipumecu rumnca, aHruapura v Apyrux Jerkopac-
TBOPHUMBIX BECbMa HEKEIIATEIbHBI.

[TopuCTOCTh MIOTHBIX M3BECTHSKOB HE MPEBBIIIACT JIECATHIX HOJIEU
MPOIIEHTA, a PHIXJIbIX — Hocturaet 15—20 %. Okpacka U3BECTHIKOB 3aBUCUT
OT MPUMECEH U MOXKET OBbITh PA3JIMYHON: OEJION, XKeITOBAaTOM, Oypoi, ce-
poii, TeMHO-cepoil 10 yepHoil. Cpeau U3BECTHIKOB, 00pA30BABIINXCS XU-
MHUYECKHUM ITyTE€M, BBIICIISIIOT HM3BECTKOBBIE TY(BI, a TakKKe HEKOTOPBIC
MHUKPO3EPHUCTHIE U3BECTHSKH.

Jl0o10MUTBI TTOX0KH Ha U3BECTHSIKH. L[BET JOJIOMUTOB O€JIbIH, JKENTO-
BaTO-0€JbIM, CBETNIO-Oypbid. [ HUX XapaKTepHbl MHUKPO3EPHUCTHIE M
KPUCTAIUTNYECKU-3EPHUCTHIEC CTPYKTYPHI.

bnaronaps mMpokoMy pacrnpOCTpPaHEHUIO, JIETKOM 100bue U oOpa-
00TKE OOBIKHOBEHHBIE M3BECTHSKH, JIOJOMUTU3UPOBAHHBIE U3BECTHIKHU U
JIOJIOMUTBI TPUMEHSIOT B CTPOUTEIBCTBE Yalle, YEM JPYyTU€ MOPOJbI.
WX ncnosp3yioT B BUAE OyTOBOTO KaMHs Il PyHIaMEHTOB, CTEH HEOTarl-
JIMBA€MbIX 3JaHUM WJIM XKWIbIX JIOMOB B PallOHAX C TEIUIBIM KJIMMAaTOM,
a HanOoJIee TJIOTHBIC TTOPOJIBI IPUMEHSIOT B BUJIC TUTUT U (DACOHHBIX JIeTa-
Je#l 1Sl Hapy>KHBIX 0OJIMIIOBOK 3/1aHU. I3BECTHSAKOBBIN 1II€OEHB YACTO UC-
MOJIB3YIOT B KQUECTBE 3aMOJHUTEIN 17151 OeToHa. HakoHell, N3BECTHSAKY I1IH-
POKO IIPUMEHSIOT KaK ChIPhE ISl MOTYYCHUS BSDKYIIUX BEIIECTB — U3BECTU
Y [IEMEHTA. [{0JIOMUTHI UCTIOJIB3YIOT JJIS ITOJYYECHUS BSIKYIINX U OTHEYIIOP-
HBIX MATE€PHUATIOB B [IEMEHTHOM, CTEKOJIbHOW, KEPAMUYECKOU U METAILTYP-
TUYECKON MPOMBIIIIIEHHOCTH.

CyabdaTHble MOPOAbI COCTOST U3 CyJIb(aTHBIX COSTUHEHUH, BbITIA-
JAIOIINX B OCAJOK B CIIy4ac YBEJIWYCHUS UX KOHIICHTPAIUU B MPUPOIHBIX
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BOJax. ['MIICOBBIE MU AHTUAPUTOBBIE MOPOJIbI, KAK PAHbIIE YIIOMHHAIOCH,
CJIararoTCsl OJJTHOMMEHHBIMA MUHEpPaJaMy — TUIICOM M aHTHUAPUTOM, KOTO-
pble B IPUPOJHBIX YCIOBUSIX B pe3yJibTaTe TUApaTallud U JIeTUpaTalUU
NEepPeXOJISAT APYT B Apyra. AHTUIPUT OTIIMYAETCS OT TUIICa OOJIbIIEH TBEP-
10CThI0. OOBIYHO OH UMEET CBETJIbIC IIBETA — O€JIbIH, 3€JIEHOBATHIN, CBETIIO-
CEphIi, cepoBaTO-roy00BaThIM. [ UTIC M AHTUIAPUT CITY>KAT CHIPHEM JIJIs1 TIO-
Jy4YEHHUSI BSOKYIIMX BEIIECTB, HHOTJA UX MPUMEHSIOT B BUJIE 0OJIUIIOBOY-
HBIX U3]ICIIUH.

AJJINTOBBIE TOPOABI XAPAKTEPU3YIOTCS BBICOKUM COJIEpKaHUEM
riiMHo3eMa. B 3Toil rpynme BBIJEHSIOT JIBE TJIaBHBIE MOPOJbI: OOKCHUTHI
U J1aTEPUTHI.

bokcumut. TloponooOpa3yromuMu MUHEpadaMyd OOKCUTOB SIBIISFOTCS
THAPOOKCUIBI allfoMuHus (rudo0cut u nuacnop). bokcutel xapaktepusy-
10TCsl O0OJBIIMM pa3sHooOpa3ueM BHeEIIHero Buaa. OHU MOTYT OBITh MST-
KUMHU, PBIXJIBIMH, MOX0KUMHU Ha TJWHY U IUNIOTHBIMH C PAKOBUCTBHIM H3JI0-
MoM. IlmactuuHoCThIO OOKCUTHI HE oO0damaroT. Okpacka 00ycCIIOBIIEHA
HaJU4YUeM THIPOOKCHIOB *keje3a. Yale oHa ObIBaeT KpacHas, Oypas, Ko-
pUYHEBas, 3€JEHOBATO-cepasi. bOKCUTHI HMCHOJIB3YIOT Uil MPOM3BOJICTBA
AIIFOMUHHUSI, UCKYCCTBEHHBIX a0pa3uBOB, OTHEYIOPOB, B Ka4e€CTBE aJICOP-
OCHTa MpU OYUCTKE HEPTEITPOTYKTOB.

Jlamepumwi COCTOST B OCHOBHOM M3 KAOJWHUTA U THAPOOKCUIOB XKe-
je3a, B MEHBIIIEM KOJWYECTBE B HUX BXOASAT THMAPOOKCHJbI ATOMUHMUSL.
[IBeT ux KpacHbIi, Oypblii WM XKENTbId. BbICOKass CTOWKOCTb MPOTHUB
BBIBETPUBAHMS TO3BOJISIET MCIOJIB30BaTh UX B KAYECTBE CTPOUTEIHHOIO
Marepuana.

2.3.4. Opzanozennvte nopoowt

K ocasouHbIM OpraHoreHHbIM MOPOAaM OTHOCSITCS OMOTEHHBIE KPEM-
HUCTBIE OPOJbl U OPTAHOTEHHBIE U3BECTHSIKH.

buoreHnble KpeMHHUCTbIE MOPOAbI (CWIHIUABI) CIOXEHBI 0CaJI0Y-
HBIM KpeMHe3eMOM (OmajioM, XalreJoHoM, KBapiiem). [1o mopdomaoruye-
CKOMY MPU3HAKY BBIACISIIOT IJIACTOBbIE U KOHKPEIIMOHHBIE KPEMHUCTHIC
MOPO/IBI.

['1aBHBIMU PA3HOBUHOCTSIMU NJIACHOBLIX KPEMHUCMBIX NOPOO SBIIS-
I0TCSI IUATOMUTBI, PAAUOISPUTHL, CIIOHTOJIUTHI, TPETIEIIbI, OTIOKHU U SIIIMBI.
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Jluamomumuel — ETKUE CBETJIbIC TOHKOTIOPHUCTHIE TTOPOIbI, COCTOSIINE
13 OTAJIOBBIX CKEJIETOB JUATOMOBBIX BOAOPOCHEH. Paduonsapumbl CI0KCHBI
OTAJIOBBIMHU CKEJIETaMH PaIUOJISIPUiA, TI0 BHEIITHEMY BUIy OHHU HE OTJIMYa-
I0TCSI OT TMATOMHUTOB. CROH20IUMbL COCTOSAT IPEUMYIIIECTBEHHO M3 OMaJIO-
BBIX CITUKYJI TYOOK. Tpenenvl u onoku O€Ible Win cepble, OUeHb JIETKHUE, 10~
X0KHM Ha KAOJMHOBYIO TJIMHY WJIM MEJl U COCTOSIT U3 Omaja, peke Xallie-
noHa. Auimbl — MAaCCUBHBIC TIJIOTHBIC HEPABHOMEPHO OKPAIICHHBIC TOPOIbI
C XapaKTEPHBIM PAKOBHCTHIM HM3JIOMOM, COCTOSIT OHHM W3 XaJlleJOHA WJIU
MEJIKO3EPHHUCTOr0 KBapma C IMOCTOSIHHOM MPUMEChI0 TOHKOPACCESHHBIX
THIPOOKCHIOB KeJe3a.

Konkpeyuonunvie xpemuucmole nopoosvl BCTPEUAIOTCS 3HAYUTEIBLHO
pexe. JKenBaku WM KOHKPEIIUH, CJI0KCHHBIE O0CAaTOYHBIM KPEMHE3EMOM,
Ha3BIBAIOT KpeMHAMU. KpeMHH MOTYT OBITh PacCEsHbI B Pa3IMYHbIX IIOPO-
JaX — U3BECTHAKAX, IECUaHNKAX, TJINHAX.

JI71s1 KpEMHUCTBIX TTOPOJT XapaKTEPHO BOJHO-O0CATOUYHOE MPOUCXOXKIE-
Hue. Kpemuesem, oO6pa3oBaBIIuiics B pe3ysibTaTe XMMHUUYECKOTO BBHIBETPH-
BaHMsI MArMaTHYECKUX TIOPOJI, & TAK)KE MIPH BYJIKAHUYECKUX U3BEPIKCHUSX,
MOCTyTaj B BOJIOEMBI (MOPCKHE, PEKE O3EPHBIC) M OTJarajcs tam OJjaro-
Japs KoaryJsiuyd KOJUIOMIHBIX PACTBOPOB WIIM B PE3yibTaTe >KU3HEIEs-
TEIBLHOCTH OPTaHU3MOB, OTPEOISBIIINX €T0 JJIS IIOCTPOCHUS CKEJICTOB.

KpemuucTeie mopoasl HaX0AIT pa3HOOOpPa3HOE MPAKTHYECKOE TTPHUMeE-
HEHHe. SIMBI UCTIOIB3YIOT KaK ICKOPATHBHBIN KAMEHB M B CTPOUTEIILCTBE.
JInaToMHTBI, TPETEIbl, OTTIOKH MPUMEHSIOT JJISI IIPOXU3BOICTBA TETLIION30Is-
ITMOHHBIX MaTEPHAJIOB, B BUJIE¢ MUHEPAIBHBIX JI00ABOK K BSDKYIITUM BEIIle-
CTBaM (BO3IyIITHON M3BECTH, MOPTIAH/IIIEMEHTY ).

OpraHoreHHble H3BECTHAKH MOTYT OBITh CJI0KCHBI I[SJIBIMH PaKOBH-
HaMH WM 00JIOMKaMH PaKOBHH PAa3IMYHBIX MOPCKHX OECIIO3BOHOYHBIX,
a TaK)Ke OCTaTKaMHU U3BECTKOBBIX BOJIOpoCiei. OpraHOreHHbIC U3BECTHIKH
uHoT/Ma ciaratoT pudsel. Pudocrposimumu opraHu3MaMu SIBISIOTCS TIpe-
UMYIIECTBEHHO M3BECTKOBBIC BOJIOPOCIIH, KOPAJLIBI U JP.

Pa3HOBHIHOCTH OpraHOT€HHBIX U3BECTHIKOB — Mel. DTO MUKPO3CPHU-
cTas cilaboIeMEeHTHPOBaHHAs TTOPOJ1a OEIoTo IBETA.

H3zeecmusiku-pakyueyHuky TPUMEHSIOT B cTpouTeabcTBe. Crioco0-
HOCTb JIETKO PacIMIMBaThCs, HeGonbmas miotHocts (ot 0,8 1o 1,8 r/em?),
Majiasg TEIUIONMPOBOJHOCTh — BCE 3TO IO3BOJISIET YMEHBIIHMTH TOIIIUHY
HAPYKHBIX CTCH 3JJaHUI 110 CPABHEHUIO C KUPITUYHBIMU, YTO CHIIKAET CTO-
UMOCTh CTPOUTEIIHCTBA.
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B 105kHBIX palioHax CTpaHbl OPraHOTE€HHBIC N3BECTHAKH-PAKYIIICUHUKH
SBJISIIOTCSL PacCIPOCTPAHEHHBIM MaTEpUAJIOM JUISl KJIaJIKH CTEH; HamOoiee
K€ TIJIOTHBIE Pa3HOBUIHOCTH M3BECTHSAKOB HCIIOJB3YIOT JUIS KIaaKu QyH-
JAMEHTOB, HAPY>KHOU (OTYACTH U BHYTPEHHEH ) OOJIMIIOBKHU CTEH, a 111€0€Hb
MPUMEHSIOT KaK 3aloJIHUTEINb 1)l O€TOHA.

2.4. Metamop¢uueckue ropHbie MOpoabI

MeTamop¢pu3MoM Ha3bIBAIOT MPEOOPA30BAHUE TOPHBIX MOPOJI, MPO-
UCXOJALIEE B HEPAX 36MHOM KOPBI IO BIMSHUEM BBICOKUX TEMIIEPATYP U
JABJICHUN. B 3TUX yCIIOBUAX MOXKET NPOUCXOAUTh KPUCTAJUIU3ALIAS MUHE-
pajioB 0€3 UX IJIaBJICHUSI.

['maBHBIMEH (pakTOpamMu MeTamopdu3Ma SBISIOTCS TeMIepaTypa, 1aB-
JICHWE U XMUMHWYECKH aKTHUBHBIC BEIIECTBA — PACTBOPBI U Ta3bl, MO JCH-
CTBHUEM KOTOPBIX MOPOJIBI JIFOOOT0 COCTaBa M TeHe3uca (MarMaTH4yecKHe,
OCaJI0YHBIEC WJIM YK€ paHee MeTaMOp(PU3UPOBAHHbBIE) MTOIBEPratOTCs U3Me-
HeHusaM. [Ipu hopmMupoBaHuU CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEHN Me-
TaMOpdUUYECKUX MOPOJI BEJIMKA POJIb HalpaBiieHHOro nasienus. [Ipu ox-
HOCTOPOHHEM JaBJIEHUU KPUCTAUIBI JAePOPMHUPYIOTCS B HAMPABICHUM,
NEePHEHIUKYISIPHOM HAIMpPaBICHUIO HAMOOJBIIETO JaBICHUS, U BUIOU3ME-
HEHHBIE MOPOJbl MPUOOPETAIOT CIAHIEBOE CTpOeHUE (THEHC, MITMHUCTHIC
CJIaHIBI U T. 11.). OOpa3yroTcs crnenupuieckue CTPYKTYphl C XapaKTEPHOM
3aKOHOMEPHOU OPUEHTUPOBKOM MUHEPANIOB. K XMMHUYECKN aKTUBHBIM BeE-
LIECTBaM, MPEXKIE BCEr0, OTHOCATCA BOJA U YIVIEKUCIIOTA, KOTOPbIE HAXO-
JATCS B TOM WJIK MTHOM KOJIMYECTBE IIOYTHU BO BCEX TOPHBIX IOPOJIAX B BUIE
TaK Ha3bIBAEMBIX «IOPOBBIX» WM «MEXK3EPHOBBIX» METaMOP(POTreHHbBIX
pacTBOpOB U ra3zoB. [lepemeniasiceh n3 00acTeld BBICOKUX JABJICHUM B 30HbI
HU3KUX JIaBJIeHUH (0OBIYHO CHU3Y BBEPX), TAKME PACTBOPHI aKTUBHO y4acCT-
BYIOT B MpeoOpa3oBaHUK MUHEPAIOB 1 mopo [1].

2.4.1. I'nagnwvle nopooooodpaszyouiue MuHepavl

MuHepaiibl, ciararomue MeTaMopOHIECKUe MOPOIbI, MOKHO pasjie-
JINTH HA CJIEAYIOILINE IPYINLI: MUHEPAJIBI, IIUPOKO PACIPOCTPAHEHHBIE KaK
B MeTaMOp(PUYECKHUX, TAK U B MarMaTHYECKUX MOpojiax (MOJIeBbIC IIMNaThI,
KBapll, CJII0Ja, poroBas OOMaHKa, OOJBIIMHCTBO MHPOKCEHOB, OJMBUH
U JIp.); TUIIUYIHBIC JIJI 0CAJIOYHBIX MTOPOJ MUHEPAIBI (KaJIbIIUT, TOJIOMHT);
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MUHEpaJbl, KOTOPbIE MOTYT HAXOJUTHCA B MarMaTUYECKUX MOPOJax B Ka-
YeCTBE BTOPUYHBIX, @ TaKXKE clilaraTh TUIHMYHbIE MeTamopduueckue mo-
poabl (CEpNEHTHH U Ap.); cnenuduyeckue MeraMmopPuyeckue MUHEPAIIbI,
MPUCYTCTBUE KOTOPBIX BO3MOXXHO TOJIBKO B TJIyOOKO IMPeoOpa3oBaHHBIX
MeTaMophUUYECKUX MOPOJIax.

2.4.2. OcHnognble pazHo8UOHOCHU MemamopPhuuecKux 20pHbvIX HOPOO

Kpucrajuinyeckue cjaaHubl UMEIOT MEIKO3EPHUCTOE CTPOCHHUE C
MOJTHOCTBIO YTPAYEHHBIMUA NEPBUYHBIMU TEKCTypaMU MU CTPYKTYpPaMH.
[[BeT ux OT TeMHO- 10 CBETJIO-Ceporo. OCHOBHASA YaCTh MOPOIbI COCTOUT
U3 3€peH KBapla, OMOTUTa U MyCKOBUTA.

HexkoTopble pa3HOBUIHOCTU TJIMHUCTBIX, KPEMHHUCTBIX, CIFOJUCTBIX U
WHBIX CJIAHLEB SIBJISIOTCS €CTECTBEHHBIMU KPOBEJIbHBIMU MaT€pUAIAMHU —
KPOBENbHLIMU CAHYAMU. DTU CIAHLBI JIETKO PACKAJIBIBAIOTCS IO IIJIOCKO-
CTSIM CJIaHIIEBATOCTH HA POBHBIEC U TOHKHE (2—8 MM) IJIOCKHE TIUTKUA. OHH
JOJKHBI OTBEYATh OMNPENENIEHHBIM TPEeOOBAHMUSIM: HMETh JIOCTATOUYHYIO
IJIOTHOCTB ¥ BSI3KOCTh, TBEPAOCTh, MAJIOE BOJOIOTJIOIEHHE, BBICOKYIO BO-
JOCTOUKOCTh, CTOUKOCTh IPOTHUB BBIBETPUBAHUA. [[IIOTHOCTH KPOBEIBHBIX
caaHIEeB — okoJo 2,7-2,8 r/em®, nopucrocts — 0,3-3 %, npeen NpOYHOCTH
npu cxatuu — 50-240 MIla. bosnbiioe 3HaueHME UMEET TaKKe MPOYHOCTh
Ha M3JIOM NEPIECHAMKYISPHO CIIaHIEBATOCTH. KpoBenbHbIE CIaHLBI HUC-
MOJIB3YIOT B TPOU3BOJICTBE KPOBEIBHBIX IUIUTOK U HEKOTOPBIX CTPOUTEIIb-
HBIX JeTajeH (IUIUT AJisi BHYTPEHHEN 00IMIOBKY OMEIEHUN, JIECTHUYHBIX
CTYTEHEH, MIIUT JJIsl T10JI1a, TOAOKOHHBIX JOCOK U T. II.).

I'Helichl — nopoabsl MeTaMOp(PHUUECKOTO TeHe3rca, 00pa3oBaBILIKECS
npu Temneparype 600-800 °C u BricokoM AaBiaeHUU. VICXONHBIMU SIBJISI-
I0TCSl TIIMHUCTBIE M KBaplEBO-MOJEBOIINATOBBIE NOPOJIbl. B cocTaB ruei-
COB BXOJIAT CIAEAYIOIIME MUHEPAIbI: KBapll, OUOTUT, poroBasi oOMaHKa, mo-
JeBble MMaThl. TeKkcTypa — MacCUMBHasA, MoJjocyaTas, CTpyKTypa — pa3Ho-
3epHUCTasA. ['HEMChl IO MEXaHUYECKUM U (PU3UYECKUM CBOICTBAM B CBe-
YKEM BHUJE HE YCTYIAKOT I'PAHUTAM, OJHAKO COIPOTUBIICHUE HA M3JIOM Ta-
paJUIeNbHO CIAHIIEBATOCTH y HUX B 1,5—2 pa3a MeHbIllEe, YEM B MEPHEHIU-
KYJIIpHOM HamnpaBiaeHuH. [1o miIocKoCTsAM CIaHIIEBATOCTH OHU PacKaJibIBa-
IOTCSl Ha TJTUTHI, JIETKO PacCiIauBarOTCs IPU 3aMEP3aHUU U OTTaMBaHUMU.
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[IpuMeHsIOT rHeichl Tpu OyTOBOM KiaAKe, A KIIaJIKU (PyH/IaMEHTOB,
B KauecTBE MaTepuaia Jjisi MeOHs U OTYACTH B BHUJIE IUIUT JJISI MOILICHUS
nopor. [lledbeHb U3 CUIILHO CIIAHIIEBATOTO THEMcA HEe UCIOJIB3YIOT i Oe-
TOHA U JIOPOKHOI'O CTPOUTENIBCTBA, TAK KaK OH IMOJYy4aEeTCS HENPUTOIHBIM
o opMe 3epeH.

KBapuuTamu Ha3bIBaIOT MEIKO3EPHUCTHIE KBAPLEBBIE WM KPEMHHU-
CThIE MECUYAHUKHU, UX 00pa30BaHUE CBS3aHO C MEpPEKpUCTAIIM3AIMEH mec-
yanukoB. KBapiutel cogepxat 95-99 % SiO2. BakHbIM CBOHCTBOM HX SIB-
JsieTcsl BbIcOKasi orHeynopHocth — 710 1710-1770 °C u mpoYHOCTh Ha cxKa-
te — 100455 MlI]a.

B crpouTenbcTBE KBapLUThl HCHOJIB3YIOT B KayeCTBE CTEHOBOIO
KaMHsl, noJa(epMEeHHbIX KaMHEHd B MocTax, OyTa, meOHsS u Opycuarkw,
a KBapILMTHI C KPACUBON M HEU3MEHSIOIIEHCS OKPACKOM — 71l OOJIUIIOBKH
3nanui. KBapuuhl, IpMeEHsIEMbIE B KAU€CTBE KUCIOTOYIIOPHOTO MaTepurarna,
JIOJDKHBI 00J1aJ1aTh BBICOKOM KMCIOTOYTOPHOCTHIO U MAJIO MOPUCTOCTHIO.

Mpamop — MeNKO-, CpeHe- U KPYIMHO3EPHUCTAs TJIOTHAsI KapOoHaT-
Has MOpPoJia, COCTOSIIAs, TJIABHBIM 00pa3oM, U3 KaJbllUTa U MPECTABIISIO-
masi co00M MepeKpUCTAIIIM30BAHHBIA U3BECTHSK. [IpoUHOCTH Ha CxKaTHE —
100-300 Mlla, HO nerko mojaaercsi oOpabOTKe, BCIEACTBUE IIOTHOCTH
XOpOLIO onupyercs. MpaMop MMUPOKO NPUMEHSIETCS 111 BHYTPEHHEN OT-
JI€JIKU CTEH 3/IaHUM, CTYINEHEHN JIECTHHUIl U T. II. B BUJe mecka u MeaKoro
11eOHs (KPOIIKH) €r0 UCTIONB3YIOT JJIs IBETHBIX IITYKATYypPOK, 0OJIUIIOBOY-
HOTO JIEKOPATUBHOTO OETOHA U T. T1. B ycoBusX Cynb(aTHON KOPPO3UU JJIs
Hapy>XKHbIX OOJIMIIOBOK Mpamop HE MpUMEHsSIOT. J|oObIBaoT MpaMop Ha
VYpaie, Jansnem Boctoke, B Kapenuu.

2.5. MaTtepuaJibl ¥ U3/1eJIUsl U3 NPUPOTHOT0 KAMHSA

[IpupoIHBIN KAMEHB CITYKWJI OCHOBHBIM CTPOUTEIIBHBIM MATEPUAIIOM
enie NepBOOLITHOMY YesIOoBeKY. Bee IpeBHUE MOCTPOMKU: XpaMbl, ABOPIIHI,
KPENOCTHU, MOCTBI, aKBEAYKH, PUTYaJIbHbIE COOPYKEHHUS BO3BOJWIMCH U3
MIPUPOJTHOTO KaMHS U 10 CUX IOP MOPAXar0T COBPEMEHHOTO YEJIOBEKa KaK
ynuButenbHble «Hyneca CBetay. Bo MHOrHx crpanax (Erunre, Mekcuke,
I'pennn, Utamuu, Kurae, Kambomke, MHaun) coxpaHuiochk 0OJBIIOE KO-
JIMYECTBO BBLAAOIIMXCS NAMITHUKOB KAMEHHOTO 30{4ECTBA, SABJISIOLIAXCS
APXUTEKTYPHO-CTPOUTEIIBHON COCTABJIAIONICH IPEBHEUIIINX TUBUIIN3AIIHM,
CYIIECTBOBABIINX Ha 3EMIJIC.
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KameHHbIe IpUpPOHBIE MAaTEpUAIIbl OYE€Hb MIPOYHBI, JOJITOBEYHBI, OT-
HECTOWKH, U3TOTOBJIEHBI U3 MECTHOT'O ChIpbs. B Hame Bpems npupoaHbie
IUIOTHBIE KAMEHHBIE MaTEpHajbl YK€ HE UCIOJB3YIOTCSA Uil BO3BEICHUS
CTEH, apOK, KyIOJIOB, KOJIOHH U JIPYTUX HECYIIUX KOHCTPYKIHMU, TAK Kak
OHM TPYJIOEMKHU, 001a7at0T OOJIBIIION MacCOi U BHICOKOM TEIJIONPOBOAHO-
cThi0. HO 13-3a MOJIOKUTENBHBIX 3KCILUTYaTallMOHHBIX U 3CTETUYECKUX Ka-
YEeCTB MPOJOKAIOT MIUPOKO MPUMEHSTHCS JUIsi OOJIUIIOBOYHBIX PadoT,
YCTPOWCTBA MOJIOB, TOPOKHBIX NOKPBITUM U 11p. [lopucTeie npupoaHsie Ma-
TepUaJIbl IPUMEHSIOTCS B KOHCTPYKLUAX CTEH >KIJIBIX U OOILIECTBEHHBIX 3/1a-
HUIl B BUJIE CTEHOBBIX KaMHEH M OJ0KOB. OTXOJbI FOPHOIOOBIBAIOLICH U
KaMHe0OpabaThIBAIOIIEH MPOMBIIIEHHOCTH HCIIONIB3YIOTCS B Ka4eCTBE 3a-
NOJTHUTENIS 1711 OETOHOB, U3TOTOBJIEHUS JPYTUX UCKYCCTBEHHBIX KAMEHHBIX
n3enuii [1].

2.5.1. Xapaxmepucmuka
U npuUMeHeHue NPUPOOHBIX KAMEHHBIX U30eUT

2.5.1.1. I'pyboobpabomannble KameHHblE U3OETUS]

ByToBbIil KameHb (0yT) — KYCKM KaMHsI HENPaBUJIbLHOU (HOpMBI, pas-
MepoM He Oosiee 50 cM MO HamOOJIbIIEMY U3MEPEHUIO. ByTOBBINM KamMeHb
MOKET OBITh pBaHbIN (HEMPABWIHLHOU (hOPMBI) U MOCTENUCTHIN. JlJist momy-
YeHUs! pBaHOro OyTa U 1IeOHS pa3padOTKy MOPOJ OCYLIECTBISIOT IPEUMY-
HIECTBEHHO B3PbIBHBIM cIOCOOOM. [ [NMUTHSAKOBBIN OyT MOJMy4arOT U3 HOPOA
MJIaCTOBOTO 3ajieraHusi. KpymHble OTIEILHOCTH TaKOW IMOPOJIbI, OrpaHU-
YeHHbIEC TPEIIMHAMU, OTJEISIOT SKCKABATOPOM C MOCJIEIYIOIIEH Pa3BaIKOM
KYCKOB JI0 TpeOyeMBbIX pa3MepOB KAMHEKOJIbHBIM HHCTPYMEHTOM. byTOBBI
KaMeHb MOJIy4aroT pa3pad0TKON MECTHBIX OCAJOUYHBIX M U3BEPKEHHBIX I10-
PO/, OTBEUAIOIINX MPOEKTHBIM TPEOOBAHUSIM B OTHOIIEHUU MPOYHOCTH,
MOPO30CTOMKOCTH, BOJJOCTOMKOCTU. byT U3 0CagouHbIX OPOJ (M3BECTHS-
KOB, JIOJIOMUTOB, MECUYAHUKOB) HE JIOJDKEH COJAEPKAaTh NMPUMECeH TIWHBI,
PBIXJIBIX TPOCTOCK W BKIHOYEHUW mupurta. M3 OyTa BO3BOIAT TUIOTUHBI
U JApyrue TUAPOTEXHUUYECKUE COOPYKEHUS, €ro MPUMEHSIOT ISl OANOp-
HBIX CTEHOK, KJIAJKH ()YHIAMEHTOB U CTEH HEOTAIIMBAEMbIX 3/1aHHi. bob-
10€ KOJIMYECTBO OYyTOBOr0O KaMHs NepepadaThiBaeTCs B I€OCHb.
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Iledennb — kycku kaMHs pazmepoM 5—70 MM (J1J1s TUAPOTEXHUYECKOTO
ctpoutenbeTBa 10 150 Mm). TlonyyaroT ero npo6ieHueM OyTOBOrO KaMHs.
Jlnst obecrieyeHusl HY»KHOT'O 3€pHOBOTO COCTaBa IIEOHS mpoliecc aApoodIe-
HHUS OCYIIECTBIIAIOT B HECKOJILKO CTaauii. BcTpedaercss u npupoaHbIi 1ie-
OcHb, Ha3bIBAEMBIH JPECBOIA.

I'paBuii COCTOUT W3 OKaTaHHBIX 3€PEH TEX K€ Pa3MepoB, YTO U Y
ieOHs1. ETo moiy4yaroT NpoCceMBaHUEM PBIXJIBIX OCAOYHBIX TOPO/I, B HEOO-
XOAUMBIX CITy4asX MPUMEHSIOT IPOMBIBKY JJISl yAAJIEHUS BPEIHBIX PUME-
cell (TJIMHBI, TIBLIN).

Ilecok COCTOUT U3 3€pPEH PaA3IMUHBIX MUHEPAIOB (KBapiia, MOJIEBOTO
uimnara, cioasl 1 11p.) ¢ pazmepamu 0,16—5 mm. [IpuMeHsIOT TPUPOIHBIE U
UCKYCCTBEHHBIE (JIpOOJICHbIE) MECKHU.

[Ile6enp, rpaBUil U MECOK UCTIOJIB3YIOT B KAUE€CTBE 3aMOTHUTENCH IS
OETOHOB.

2.5.1.2. Kamuu u naumot

CTeHOBbBIE KAMHM TTOJTY4YalOT U3 TY()OB U MOPUCTHIX U3BECTHIKOB ITY-
TEM BBIIUIMBAHUS MEXaHU3UPOBAHHBIM CIIOCOOOM M3 MacCHBa TOPHOM I10-
POJIbI WJIU PACTMIIOBKH OJIOKOB-3aroTOBOK. KaMHU IPUMEHSIOT JJ1s1 KJIaJIKU
HapY>KHBIX U BHYTPEHHUX CTEH U Ieperoposok. OCHOBHBIEC pa3Mephl CTe-
HOBBIX KamHel: 390x190x188; 490x240x188; 390x190x288 MmMm. Kaxawiii
TaKOW KaMeHb 3aMeHsieT B ki1aake 8—12 kupnuueil. LlenecooOpa3Ho usro-
TOBJISITH U IPUMEHSTH CTEHOBBIE 6J10kM 00beMoM He MeHee 0,1 M° u3 Tyda,
U3BECTHSKA, JIOJIOMUTA, IECYaHUKA WM MOPHUCTOro aHjae3uTa (puc. 2.4).
YKpylHEeHHE KaMHEW yMEHbBIIIAET 3aTpaThl TPY/a, MO3BOJISIET IEPEUTH K MH-
JTyCTPUAIBHBIM METOAAM CTPOUTENLCTBA. CTEHBI U3 MEJIKOMIOPUCTOTO TIPH-
POJHOTO KaMHS HE TPEOYIOT HAPY>KHOM MTYKATYPKH WIJIM OOJUIIOBKH.

Wi Y

\

——
=

Puc. 2.4. bnoku:
a — KOJIOTBIN; 6 — TeCaHbIN; 8 — ITHJICHBIN
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JUis Hapy>KHBIX CTEH NPUMEHSIOT KaMHHU IUIOTHOCTBIO HE Ooliee
2300 xr/m3. Bomonorioenne KaMHs J0JKHO ObITE He 6omnee 30 %, MOpo-
30CTOMKOCTb — HE MeHee F15.

Jnst OONMMIOBKM THUIAPOTEXHUYECKUX COOPYKEHHUM, HaOEpexKHBIX,
YCTOEB MOCTOB, LIOKOJIbHOM YaCTH MOHYMEHTAJIbHBIX 3JaHUM MPUMEHSIOT
KaMHU U TUTUTHI U3 TPaHUTA U APYTUX U3BEPIKEHHBIX MOPOJ, KOTOPHIM CBOM-
CTBEHHA BBICOKAsi MOPO30CTONKOCTh, TPOYHOCTh U TBEPAOCTh. KamHu 1151
OOJIUIIOBKHM MOTYT OBITh IJIUTO0Opa3HbIie (TOMMHON 15-25 ¢m), yToeH-
HbIE MUpaMUAIBHOTO BUa (TonuHoit 30 cM u Goliee).

Hapy:xxHasi 00J1MIoBKA 3/1aHUI1 MOKET BBITIOJHATHCS U3 atMocdepo-
CTOMKHMX OCAJOYHBIX MOPOJ (M3BECTHSKOB, JOJIOMHUTOB, MECYAHUKOB, TY-
¢ 0B), KOTOpHIE JIerde MoIIaroTcsI 00paboTKEe M IKOHOMHEE TPaHUTHBIX T0-
poa. s BHyTpeHHEH OOJMITOBKU OOIIECTBEHHBIX 3JaHUM U COOPYKEHUM
(Hanpumep, CTAHIHUN METPONIOJIUTEHA) IIUPOKO UCTOJB3YIOT IIUTHI, MOJY-
yaeMbl€ M3 XOpOUIO PAaCHWIMBAIOUIUXCSA TOPOJ: Mpamopa, aHTUApPHIA,
runca. [InmuTel A5ig Hapy>KHOM OOJIMIIOBKH MMEIOT TOJIUHY 4—8 cM, AJid
BHyTpeHHeN — 1,2—4 cMm. [IprimeHeHre arMa3HbIX pe3loB MO3BOISET U3TO-
TOBJATh TOHKUE (5—10 MM) SKOHOMHUYHBIE IIUThI, CTOUMOCTh KOTOPBIX B
2—4 pa3a HUXKe OObIYHBIX. TOHKHE MIIUTH HAXOAAT MIUPOKOE IPUMEHEHHE,
0COOEHHO /1J11 BHYTPEHHEW OOJIMIIOBKH.

CneunajibHble 00JIUIIOBKH TPUMEHSIOT ISl 3alIUTHI OT KOPPO3UU U
JEWCTBUSA BBICOKUX TemIiepartyp. s 3a1uThl OT pacTBOPOB KUCIIOT (KpoMe
IJIAaBUKOBOM M KPEMHE(PTOPHUCTOBOJOPOIHOMN) UCHONB3YIOT aHAE3UT, rpa-
HUT, CHEHUT, 11a0a3, KBAPLUT, KDEMHUCTBIN MECYAHUK U JPYTUe KUCIOTO-
CTOMKHE TTOPO/IBI.

L{oko/bHBIEC TUIMTHI, & TAKXKE JETAIM KAPHU30B, MOSICKOB U APYTHUX
BBICTYITAIOIIUX YACTEN COOPYKEHUN U3TOTOBIISIIOT U3 CTOMKUX MOPOJ. DTH
U3JIeNINST HE JOJDKHBI MMETh BOJIOCHBIX TPEUIMH, UM MPUJIACTCS Takas
dbopma, UTOOBI Ha HUX HE 3a/IeP>KUBAJIACh BOJIA OT JOK/IS M TAIOIIETO CHEeTa.

IlauThl QI MOJIOB U KAMEHHBIX CTyleHeld BHYTPEHHUX JIECTHUII
JIOJKHBI UIMETh BBICOKHE U3HOCOCTOMKOCTD U JIEKOPATUBHBIE CBOMCTBA, CO-
OTBETCTBYIOILIME APXUTEKTYPE UHTEPHEPA.

[IpupoiHble KaMeHHbIE MaTepHalIbl TPUMEHSAIOT B OOJIBIIUX KOJUYE-
CTBaX JJIsl THAPOTEXHUYECKUX COOPYKEHU. B 30He mepeMeHHOro ypoBHsI
BOJIbI YCJIOBHS CIIY>KObl MaTepuajia 0COOCHHO HEOIaromnpusiTHbI: KaMEHb
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UCIIBITBIBAET MHOTOKPATHOE 3aMOPAKMBAHUE U OTTaWMBAaHUE B HACBHIIICH-
HOM BOJIOM COCTOSIHUM. 3allIUTHYIO OOJIMIIOBKY B 3TOW 30HE YCTPAaUBAIOT U3
IJIOTHBIX U3BEPKEHHBIX MMOPOJI, UMEIOLIMX BoJonorioueHue He oosnee 1 %,
Mapky 10 npoyHoctu — He Hmke 80—100 MIIa u mo MOpO30CTONKOCTH —
F150—F500 B 3aBUCMMOCTH OT KJ1acca COOPYKEHUS, KITUMATUYECKHUX U APY-
X ycioBUH 3kciutyaTaiuu. COOTBETCTBYIOIIMM TPEOOBAHMSIM JOJIKHBI
yJOBIIETBOPATh U MaTepUaibl /il KAMEHHBIX HaOpPOCHBIX IJIOTHH. BHYT-
pEHHUE YacTH HaOPOCOK MOKHO CJ/IeJIaTh U3 KaMHs, MOJYYeHHOTO U3 0Ca-
no4HbIX opoa Mapok 30—-60 MIla ¢ koaduimeHToM pa3MaryeHus He Me-
Hee 0,7-0,8. KamenHbie MaTepuaibl MPOBEPSIOT HA BIUSHUE BEIIECTB, pac-
TBOPEHHBIX B BOJIe (MOPCKOM, TPYHTOBOM, peuHOi, 00JI0THOM).

bopToBble KAMHM, OTACISIOMINE MPOE3KYI0 YacTh JIOPOTH OT TPO-
Tyapa, U3rOTOBIISIOT U3 TJIOTHBIX U3BEPKEHHBIX Mopoj (TpaHuTa, 1uabdasa
U T. I1.), OTJIMYAIOIINXCS BBICOKOH MOPO30- U U3HOCOCTOMKOCTBIO U MPOY-
HOCTBIO. BOpTOBBIE KaMHM OBIBAaIOT MPSIMBIE U JIEKAIbHBIE, BBICOKHE — JI0
40 cMm 1 Hu3kue — 110 30 cM. DTH KaMHU IPUMEHSIOT BMECTO OETOHHBIX IPH
COOTBETCTBYIOIIEM TEXHUKO-IPKOHOMUYECKOM 00OCHOBAHUHU.

BpycuaTka 115 MOIIEHUS JOPOT UMeeT PopMy OpycKa, ClIerKa Cyx u-
BAIOLIErOCsl KHU3Y. bpycuaTKy HM3rOTOBISIIOT MEXAaHU3UPOBAHHBIM CIIOCO-
OOM M3 OJHOPOIHBIX MEJIKO- M CPEIHE3EPHUCTHIX Mmopoa (auadaza u np.).
W3 Takux mopoJl U3rOTOBJISIOT IIAIIKY NI MO3aMKOBOW MOCTOBOM (IIpH-
omkarolyrocs 1mo GopMme K KyOy) U MIAIMIKY JijIsl MOIIIEHUs (B BUJIE YCEUCH-
HOM MUpPaMUJIbI).

TporyapHble NJMTHI U3TOTOBIISIIOT U3 THEMCOB U TTOJAOOHBIX UM CJIO-
UCTBIX TOPHBIX NopoA. OHU umeroT GopMy IPSMOYTrOIbHON MU KBaJpaT-
HOW MIUTHI CO cTOpoHOU 20—80 cM, C POBHOM MOBEPXHOCTHIO, TOJIIMHON
He MeHee 4 cMm u He Oosee 15 cMm.

2.5.1.3. Kamennvie xuciomoynopule uzoenus

HekoTopble MarMatuueckue u Metamoppruueckue (KBapIuThl) FTOPHBIC
MOPOJIbI UCTIONB3YIOT ISl PYTEPOBKU pa3sHOOOPa3HBIX YCTAHOBOK U amma-
paTOB, MOJABEPTAOIINXCS IEUCTBUIO KUCIIOT, IIETIOYEH, COJIEU U arpeCcCUB-
HBIX Ta30B, @ TAK)KE MCIBITHIBAIONIUX BIUSHUE BBICOKMX U PE3KO MEHSIO-
HIUXCsl TeMIepaTyp U aaBieHuid. KucnotoynopHsie mopoabl UAYT HA U3TO-
TOBJICHUE TECAHBbIX IUIUT, KUpHU4ed, OpyCKOB U (DaCOHHBIX H3JEIHIA,
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a B IpoOJIEHHOM M Pa3MOJIOTOM BHUJE CIIyXaT B KaU€CTBE 3alOJHUTENEH U
HAIOJIHUTENIE B KUCJIOTOYHNOPHOM OETOHE, SBJISIIOTCS COCTAaBHBIMU Ya-
CTSIMU KHCJIOTOYIOPHBIX LIEMEHTOB. B COOTBETCTBUM ¢ HA3HAYEHUEM TIPH-
MEHSEMbIE€ TOPHBIE MOPOAbl AOJIKHBI YAOBIETBOPATH ONPEACIICHHBIM Tpe-
OOBaHUSIM, @ UMEHHO: OBITh KUCIOTOYIIOPHBIMH, T. €. XOPOIIO CONPOTUB-
JSIThCSI BO3JCHCTBUIO PA3IUYHBIX KHUCJIOT M JPYTHX PEarcHTOB (3TO CBOWM-
CTBO OLICHMBAETCS MO PACTBOPUMOCTH MOPOIIKA OPOAbl B KOHLIEHTPUPO-
BaHHBIX KHUCIIOTAX (COJITHOM, CEPHON) MPH HArPEBAaHUM); UMETh BBICOKYIO
OTHEYIOPHOCTD; 00J1aJIaTh JOCTATOYHBIM COMPOTUBIIEHUEM CXKATHUIO U W3-
ruly, a TakKe BSI3KOCTHIO; BBIJCPKUBATh PE3KHUE KOJICOaAHUs TEMIIEpaTyp.
W3 u3Bep>KeHHBIX TOPHBIX TOPOJ KUCIOTOYOPHBIMU SIBISIOTCS, TJIIaBHBIM
00pa3oM, KUCIbIE METKOKPUCTAININYECKHUE, K KOTOPBIM OTHOCATCS OemiTa-
YHUT, aHJIC3UThI, TPAHUTHI U HEKOTOPbIE TY(PhI, a U3 METaMOPHUUECKUX —
KBapIuThI [1].

[IpuMeHeHre KUCIOTOYHNOPHOIO IITYYHOI'O KaMHSI OTPAHUYEHO €ro
BBICOKOM CTOMMOCTBIO, OOYCIIOBIEHHOMW TPYAHOCTBbIO A0OBIYM U OOpa-
OOTKH, a TAaK)K€ MaJIbIM BBIXOJOM TFOTOBOM MPOAYKIMU M3 TOPHOI MAacCHhl.
[ToTHOLIEHHBIM 3aMEHUTEIEM KaMHS CITY>KUT 3HAaYUTEIBLHO 00JIee JCIICBhIi
KUCIIOTOYMOPHBIM OeToH. CO MITYyYHBIM TECAaHbIM KaMHEM COMEPHHYAET
TaK)K€ UCKYyCCTBEHHbIN JTUTON KaMeHb (0a3aJIbTOBBIN, TUa0a30BbIN).

2.6. Koppo3usi KaMeHHbIX MATEPHAJIOB

OCHOBHBIE TPUYUHBI PA3PYLICHUS MPUPOIHBIX KAMEHHBIX MAaTEPUAJIOB
B COOPYKECHMSX: 3aMEP3aHUE BOJABI B MOPAX M TPEUIMHAX, BBI3BIBAIOIIECE
BHYTPEHHUE HAIPSIKEHUS; 4aCTOE N3MEHEHUE TEMIIEPATYPhI U BIIAJKHOCTH,
BBI3BIBAIOIICE MOSIBICHUE B MaTepuaje MUKPOTPEIIMH; pPacTBOPSIOIIEE
JEWCTBUE BOJABI M MOHMKEHUE MPOYHOCTU MIPU BOJIOHACHIIICHUH; XUMUYE-
CKasi KOppO3Hsi, MPOUCXOSIIAs IMOJ AEHCTBUEM Ta30B, COACPKAIIUXCS
B atmMocepe (SO2, CO2 u np.), 1 BEUIECTB, PACTBOPEHHBIX B TPYHTOBOM
WJIA MOPCKOU BOJIE.

KOHCTpYKTHBHYIO 3allIUTY OTKPBITHIX YacTEH COOPYXKEHUM (LOKOJIEH,
KapHHU30B, MOSICKOB, CTOJIO0OB, MapareToB) CBOAAT K MPUIAHUIO UM TaKoOM
dbopmbl, KOTOpast 00Jer4aeT OTBO BOAbL. ITOMY K€ CIIOCOOCTBYET IajiKas
MOJIMPOBAHHAS IOBEPXHOCTH OOJIUIIOBKY U TPOPUIUPOBAHHBIX JETaNCH.
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CTOMKOCTh MOPUCTHIX KAMEHHBIX MaTEpPHUaOB, KOTOPhIE HE MOJUPY-
I0TCSI, MOBBIIIAIOT MYTEM MPOMHUTKU IMOBEPXHOCTHOTO CJIOSI YIUIOTHSIO-
MM COCTaBaMU U HAHECEHU Ha JIMIEBYIO TOBEPXHOCTh rUAPO(PoOu3yro-
mux (BogooTTalkuBaromux) cocrtaBoB [1]. Kpemuedropuzammio (uiu
daroaTUpOBaHKE) TPUMEHSIOT JIJIs1 TTOBBIIIEHUSI CTOMKOCTH Hapy>KHOU 00-
JULOBKH U JIPYTUX MaTEPUANIOB, MOJYYEHHBIX U3 KapOOHATHBIX MOPO/I.
[Ipu nponuThIBaHUM U3BECTHSIKA PACTBOPOM (irroara (cosu kKpemMHedTopu-
CTOBOJIOPOJIHOM KHUCIJIOThI) MPOUCXOIUT XUMUYECKASI PEAKIINS

2CaCOs + MgSiFs = 2CaF2 + MgF. + SiO2 + 2COo.

[Tomyuennsie HepacTBOpuMbIe B Boje BemiectBa CaFz, MgF2 u SiO2
OTJIArar0TCs B IOpPax M YIUIOTHSIOT JIMUIEBOM CJIOW KaMmHsA. B pesynbrare
TOTO YMEHBIIAETCS €ro BOJOIOIIIONIEHUE U BO3PACTAE€T MOPO30CTOM-
KOCTb, a 0OJIMIIOBKA U3 KaMHS MEHbIIIE 3arpsI3HSIETCS MbLIBIO.

HekapOoHaTHbIE MOPUCThIE KAMEHHBIE MaTEpHaIbl MPEIBAPUTEIHLHO
00pabaThIBalOT BOJHBIMU PACTBOPAMH KaJbIIMEBBIX COJIEH (Hampumep,
CaCl32), a mociie 3TOro MponUTHIBarOT ¢urroaTamu [1].

I'mapododuzanus, T. €. OpomuTka TUAPOPOOHBIMU COCTaBAMHU
(HampuMep, KpeMHUMOPTaHUYECKUMU KUJKOCTSIMHU), TOHUKAET MPOHUK-
HOBEHMUE BJIArd B MOPUCTHIM KaMEHb, B YaCTHOCTH, IPU KAMWJIJIIPHOM MO/~
coce. [lys1 3a1uThl KaMHSI OT KOPPO3HUH MPUMEHSIOT INIEHKOO0Opa3yIolue
NOJIMMEPHBIE MaTepHUalibl — IPO3payvHbIe U oKpauieHHbie. Kpome Toro, no-
BEPXHOCTb KaMHS MPOMUTHIBAIOT MOHOMEPOM C MOCJIEAYIONIECH ero moyu-
MEpU3ALHUEN.

3. KEPAMUWYECKHUE MATEPHUAJIbI U U3EJIUA

3.1. O01ue cBeaeHus

Kepaanecman Ha3bIBAOT U3JCIIUA U MaTCPHUaAJIbl, ITIOJIY4aCMBIC U3
TJIMHSHBIX MacC WU U3 UX CMECEH C MHUHCPAJIIbHBIMU }106aBKaMI/I IIYTCM
dbopMoBaHUs € IOCIEAYIONIEH CYIIKONH U 00KUTOM.

Ha3BaHue «kepamuka» MPOUCXOJUT OT TpeuecKoro ciona «keramos» —
rivHa. [ToaTomMy o TeXHONOrneNn KEpaMHUKH BCETa MOIpa3yMeBald Mpo-
M3BOJICTBO MaTepUajIOB U U3JEJIUU U3 TIIMHUCTOIO ChIPbI U CMECEM €ro C
OpPraHMYE€CKUMHU U MUHEPAIbHBIMU J00OaBKaMu. Matepuai, U3 KOTOPOro
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COCTOAT KePAMUYECKUE M3JCNUS MOCTIEe 00XKUTa, B TEXHOJOTUU KEePAMUKH
Ha3bIBAIOT KEPAMUUECKUM YEPENnKOM.

['nvHBI BCeria B UICTOPUU YEJIOBEUECTBA OBLIN U SIBJISIIOTCS OJTHUM U3
OCHOBHBIX BHUJIOB CTPOUTENIbHBIX MarepuasioB. Buavane — 8000 ner 10 H. 3. —
IJIMHBI IPUMEHSUTUCH B HEOO0MOKEHHOM BUJIE AJIs1 TTTMHOOUTHOTO CTPOUTEIb-
CTBa W U3TOTOBJICHUS CAMAHHOTO M ChIpiioBOro kupnuya. 3500 et 10 H. 3.
OTMEUAETCS Havallo MPUMEHEHHS KepaMuieckoro kupmnuya, a 1000 et 110 H. 3. —
IJ1a3ypOBAaHHOIO KUpHuya U uepenuubl. C cepeIMHbI IEPBOTO THICAYETIETHUS
B Kutae HaunHaeTcs mpou3BoACcTBO u3aenui u3 ¢apdopa. B Poccuu nep-
BB KUPNUYHBIN 3aBOj ObuT mocTpoeH B MockBe B 1475 1., a B 1744 1.
B [leTepOypre Havyan paborats niepBbiit hapdoposslii 3aBoja. B konte XVIII —
cepenune XIX B. OypHOe pa3BUTHE METAJLTyPrHUYE€CKON, XUMUYECKOU U
ANEKTPOTEXHUYECKON MPOMBIIIJIEHHOCTH MIPUBEIIO K PA3BUTHIO MTPOU3BOJ-
CTBa OTHEYIOPHOW, KUCIOTOYIIOPHOM, 3JIEKTPOU3OIAIMOHHON KEPAMUKH U
IJTMTOK IS 1T010B. C Havasia TEKYILEro CTOJIETUS OIYYMIIO PA3BUTHE MPO-
U3BOJICTBO 2(P(HEKTUBHOTO KUPIIUYA U ITYCTOTENBIX KaMHEH JIJIs1 BO3BEICHUS
CTEH W MEPEKPBITUM, a TAKKE KEPAMUYECKUX IUIUTOK JUJII BHYTPEHHEU U
HApY>KHOW OTHAEJIKH U CAaHUTAPHO-TEXHUYECKUX u3Aenui. B mocnenHee
BpeMs MOJYyYHJIO PACHPOCTPAHEHUE MPOU3BOJICTBO CIECLMAIBHON Kepa-
MHUKH C YHUKAJIbHBIMU CBOMCTBAMMU [T HYKJ AI€PHOU DYHEPrE€TUKH, MAILIH-
HOCTPOEHHUS, SJIEKTPOHHOM, pAKETHOU U APYTUX OTPACICil TPOMBIILICHHO-
CTU. BOJIBIION IPAKTUYECKUN UHTEPEC UMEIOT KEPMETBI, COCTOSIIIUE U3 ME-
TAJUIMYECKOU U KEPAMUYECKOU YaCTEN.

HecMoTpss Ha Oonbloe pa3HOOOpa3ue, KepaMUYeCKUe MaTepHualibl
UMEIOT MHOTO OOIIMX MPU3HAKOB, B COOTBETCTBUHU C KOTOPBIMHU UX MOKHO
KiaaccuuupoBath. VX KIacCUPUITMPYIOT MO psity Npu3HaKoB [3].

[To Ha3HAYEHMI0 KEPAMUUYECKUE U3JICNINS MTOPa3ICIISIOT Ha CIIEYIO-
IIME€ BUJbL: CTEHOBBIE, OTJEIOYHbIE, KPOBEIBHBIE, I MOJOB, JIs Iepe-
KpPBITUW, JOPOYKHBIE, CAHUTAPHO-TEXHUYECKHUE, KUCIOTOYIOPHBIE, TEIIO-
U30JISIIMOHHBIE, OTHEYTIOPHBIE U 3aMOJHUTEH 1J11 OETOHOB.

[Io cTpykType pa3inyarOT KEpaMUYECKHE H3JETUS C MOPUCTHIM U
CHEKIIMMCS (TUIOTHBIM) yepenkoM. [IopucThIMU CUMTAIOT U3IENHsI C BOJO-
norJioueHuem no Macce 6osuee 5 %. K HuM oTHOCSTCA U3AeNMs Kak rpyooit
(KkepaMHYEeCKHE CTEHOBBIC KUPIIUY U KaMEHb, U3]I€JIUsI 111 KPOBJIU U MEepe-
KPBITUH, IpeHaXHbIE TPYObl), TaK U TOHKON (OOJMIIOBOYHBIE IUIUTKH, (a-
SHCOBBIE) KepaMHUKH. K MIIOTHBIM OTHOCAT M3J€NUs C BOAONOTIIONIEHUEM
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o Macce menee 5 %. K Hum npunaaiexxar Takxe u3aenus u rpyoou (KiuH-
KEPHBI KUPIUY, KPYIMHOpPa3MEpPHBbIE OOJIMIIOBOYHBIC TUIMTHI), M TOHKOM
(basuc, monydapdop, papdhop) kepaMuKH.

[To TeMnepaType nmiaBJeHUs KEPAMUYECKHE MATCPHUAIIBI M U3ICITHS
MOAPA3ACIISAIOTCS Ha JIETKOIUIABKHE (C TEMIIEpaTypOM IUIABIICHHS HIDKE
1350 °C), tyrommaBkue (¢ temmeparypoil muasineHuss 1350-1580 °C),
orueymnopHsie (1580-2000 °C), Briciieit orueynopHoctu (6osee 2000 °C).

B03MOXHOCTh TIOJTydeHUs JIFOOBIX 3aJaHHBIX CBOMCTB, IIMpPOKas HO-
MEHKJIaTypa, OOJIbIlIMEe 3amachl TOBCEMECTHO PACIIPOCTPAHEHHOTO CHIPbS,
CpaBHUTEIbHASA MIPOCTOTA TEXHOJOTHUH, BHICOKAS JOJITOBEYHOCTh U KOJIO-
rudeckass 0e3BpeIHOCTh KEpPaMUYECKHX MaTepuajoB 00ECHEeUYHBAIOT UM
OJIHO MX MEPBBIX MECT MO 3HAYMMOCTH U O00OBbE€MaM IPOU3BOJICTBA CPElU
JIPYTUX CTPOUTEIBHBIX MaTeprajioB. Tak, BBIITYCK KEPAMUIECKOT0 KUPITHYa
COCTABJISIET OKOJIO TTOJIOBUHBI 00beMa BCEX CTEHOBBIX MAaTEPUAJIOB.

3.2. Cpipbe AJ151 IPOU3BOICTBA KEPAMHYECKHX MATEPHAJIOB

OCHOBHBIM CBIPEEBBIM MAaTEPUAJIOM IS TPOU3BOICTBA CTPOUTEIHHBIX
KePaMUYECKUX U3ACTUN SBISETCS TTIMHUCTOE ChIPbE, MPUMEHIEMOE B UH-
CTOM BHJIE, a Yallle B CMECH C J0OaBKaMu — OTOIIAIOIIMMU, TOPOA000Opa3y-
IONTUMHU, TUIABHSIMH, IIACTU(UKATOPAMH | JIP.

3.2.1. I'nunucmoe covipve

['muHuCTOE CHIphE (TIMHBI) — MPOAYKT BHIBETPUBAHUS U3BEPIKEHHBIX
TIOJICBOIITIATHBIX TOPHBIX TOPOJI, COACPKAIIMA MPUMECH TPYTUX TOPHBIX
nopo. [ mHnCTHIC MUHEpaTbHBIC YacTUIlLl uaMmeTpom 0,005 MM 1 MeHee
o0ecreurBaroT COoCOOHOCTh MPHU 3aTBOPEHUHM BOAOW 0Opa3oBbIBATH Ijia-
CTHYHOE TECTO, COXPAHSIOINIEE MPU BBHICKIXaHUU NMPUAAHHYIO (HOpMYy, a To-
cie oOxura mnpuodOperaroniee BOJOCTOMKOCT M IMPOYHOCTh KaMHS.
[ToMrUMO TTTMHUCTBIX YACTHII B COCTABE CHIPhS IMEETCS OMPEICIICHHOE CO-
JNEpKaHUE MBbUICBUIHBIX YacTUll ¢ pazmepamu 3epeH 0,005—-0,16 mm u nec-
YJaHBIX YaCTHI] C pa3mepamu 3eper 0,162 mMm [2].

[ MTUHUCTBIC YAaCTHIBI MMEIOT IUIACTUHYATYIO (OpMy, MEXIy KOTO-
PBIMHF TTPH CMaYMBaHUH 00pa3yIOTCS TOHKHE CJION BOJIBI, BRI3bIBasi HA0yxa-
HUE YaCTHI] U CIIOCOOHOCTh MX K CKOJIBKEHUIO OTHOCUTEIBHO APYT APyTa
0e3 rotepu cBs3HOCTU. [loaTOMY rIMHA, CMEIIaHHas ¢ BOJIOM, JAeT JIETKO
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dbopMyeMyto IJIaCTUYHYIO Maccy. [Ipu cylike rIuHIHOE TeCTO TEPSAET BOAY
Y YMEHBIIAETCS [0 00bEMY. DTOT IPOLIECC HAZBIBAETCS 8030YULHOU )CAOKOLI.
UeM 0oibIlie B TIIMHUCTOM ChIPhE MIIMHUCTBIX YaCTHII, TEM BBIIIE MJIaCTHY-
HOCTb U BO3JyIITHAs yCaJiKa TJIMH.

B 3aBrUCMMOCTH OT 3TOT0 IJIMHBI TOAPA3IETAIOTCA Ha BHICOKOTIIIACTHUY-
HbIE, CPEAHEIIACTUYHbIC, YMEPEHHO-TUIACTUYHBIC, MAJIOTIACTUYHBIE U He-
mwiacTuyHbie [2]. BhIcOKOILUIaCTHYHBIE TJIMHBI KMEIOT B CBOEM COCTABE JI0
80-90 % ramHUCTHIX YaCTHII, YUCIIO TUTACTUIHOCTH OoJiee 25, BOJonmoTpeo-
HOCTh O01ee 28 % u Bo3aymHyto ycaaky 10-15 %. Cpeane- u yMepeHHO-
IJIACTHYHBIE TJIMHEI UMEIOT B cBoeM cocTaBe 30—60 % rImMHUCTHIX YaCTHII,
YUCJIO MIACTUYHOCTH 15-25, BomonoTpeOHOCTh 20—28 % W BO3AYIIHYIO
ycanky 7-10 %. MaJjomiacTuuHblie TJIMHBI MMEIOT B CBOEM COCTaBe
ot 5 10 30 % TIMHUCTBIX YaCTHIl, BOAONMOTpeOHOCTS, MeHee 20 %, Jucio
MJIacTUYHOCTU 7—15 1 Bo3AyIIHYI0 ycanky 5—7 %. HemnacTuuHble TIIMHBI
HE 00pa3yIoT MIaCTUYHOE y1000(hopMyeMoe TeCTO.

['muHBI ¢ copepkaHueM TIMHUCTHIX dacTull 6osiee 60 % Ha3bIBaIOT
(GKAPHBIMH», OTJIUYAOTCA BBICOKOM yCAAKOU, JUISI CHUKECHUSI KOTOPOU B
[JIMHBI T0OABJAIOT OTOIIAoIMe J00aBKU. [ JIMHBI ¢ coAepKaHUEM TJIH-
HUCTBIX yacTull MmeHee 10—-15 % — «rouiue» riavHbl, B HUX IPU MIPOU3BO/I-
CTBE M3JICIUI BBOJSAT TOHKOJAUCIIEPCHBIC TOOABKHU, HAIIpUMep, OCHTOHH-
TOBYIO TJIMHY.

PaznuyHoe coueTaHne XMMHUYECKOT0, MUHEPAJIOTHYECKOTO U TPaHYJIO-
METPHUUYECKOTO COCTaBa KOMIIOHEHTOB OOYCIJIaBIMBACT Pa3IMYHBIC CBOM-
CTBa TJIMHUCTOTO CHIPhS ¥ PUTOAHOCTD €T0 JIJIS TTOJTYUYCHHS KePaMHUIECKUX
W3JCIINN T€X WM UHBIX CBOMCTB U HA3HAYCHHS.

['panymoMeTpUUECKU COCTAaB TJIMH TECHO CBS3aH C MHUHEpaJOTHye-
CKMM cocTaBoM. [lecuanbie u mbUIeBUHBIE (DPAKIIUU MPEICTABICHBI, TJIaB-
HBbIM 00pa3oM, B BUJI€ OCTATKOB MEPBUYHBIX MUHEPAIOB (KBapIia, TOJIEBOTO
111aTa, CJIObI U Ap.). [ TMHUCTBIC YaCTHUIIbI B OOJBIITUHCTBE CBOEM COCTOSIT
U3 BTOPUYHBIX MuHepaioB: kaosnanTa Al203-2S102:2H20, MOHTMOpHILIO-
Huta Al203-4S102:4H20, THAPOCITIOAUCTHIX M UX CMECEH B pa3JIMYHBIX CO-
yetaHusx [3].

['uHBI ¢ TpeobIaIarouM CoIepyKaHNEM KaOJIMHUTA UMEIOT CBETIIYIO
OKpacky, ci1abo HaO0yXarT MpHU B3aUMOJICUCTBUU C BOJOW, XapaKTepU3y-
IOTCS TYTOIUIABKOCThIO, MAJIOTIJIACTUYHBI U MAJIOUYBCTBUTEIIBHBI K CYIIIKE.
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['muHBI, comeprkamre MOHTMOPIIJIOHHUT, BEChbMa TUTACTUYHBI, CHITHBHO
HaOyxaroT, npu (OPMOBKE CKIOHHBI K CBUJICOOpA30BaHUIO, YYBCTBH-
TENbHBI K CYIIKE U O0XKUTY C MPOSBICHUEM HCKPUBIICHUS U3JEIHI U pac-
TpeCKHMBaHUA. BBICOKOAMCTIEPCHBIE TIMHUCTHIE MOPOIBI C Mpeobiamaro-
UM COJIEpKaHUEM MOHTMOPHUJUIOHUTA HAa3bIBAIOT Oenmonumamu. Conep-
*aHue B HUX vactull pasmepoMm menee 0,001 mm gocturaer 85-90 %.
OO6pasipl ¢ npeolaaaHreM B TIIMHUCTON YacTU TUAPOCTIOAUCTHIX MUHE-
PaJIOB XapaKTEePU3yIOTCS MPOMEKYTOUHBIMH MTOKA3aTENSIMHU INTACTUYHOCTH,
yCaJIKN ¥ 9yBCTBUTEIHHOCTH K CYIIIKE.

XUMHUYECKAN COCTAaB IIMH BBIPAXKAETCS COAECPHKAHUEM U COOTHOLIE-
HUEM Pa3IMYHBIX OKCUIOB. B KepamMudeckoM Chiphe cofepiKkaHme BaKHEH-
IIMX OKCUIOB KojeoOsercs B mmpokux npexaenax: SiO2 — 40-80 %;
Al203 — 8-50 %; Fe203 — 0-15 %; CaO — 0,5-25 %; MgO — 0-4 %;
R20 — 3-5 %. C yBenunuenuem coaepkanusa AloO3 moBeImmaercs miacTuy-
HOCTb U OTHEYIIOPHOCTH TJIUH, a C MOBBIIICHHEM coAepxkaHus Si02 — mia-
CTUYHOCTD TJIMH CHIDKACTCS, YBEIWYMBACTCS MOPUCTOCTh, CHUKACTCS
MIPOYHOCTH 00O0XOKEHHBIX u3nenuid. [IpucyTcTBHE OKCHUIOB *kKeje3a CHH-
KaeT OTHEYIIOPHOCTh IJIMH, IPUCYTCTBUE TOHKOIUCIIEPCHOTO U3BECTHSIKA
NPUJAET CBETIYI0 OKPACKy U MOHMXKAET OTHEYIOPHOCTh T'JIMH, a KaMHe-
BUJIHBIC BKJIFOUCHUSI M3BECTHSAKA SIBIISTFOTCS MMPUYUHAMU TIOSBICHUS «[TY-
THUKOBY» U TPEIIUH B KEpaMUUYECKUX U3enusx. OKCUIBI METOYHBIX METaJl-
70B (Naz20 u K20) sSBISIOTCS CHIIBHBIMY IUIABHSIMU, CTIOCOOCTBYIOT TTOBBI-
IICHUIO yCaJKH, YIUIOTHEHUIO Yepenka W IOBBIIICHUIO €ro MPOYHOCTH.
Hanw4are B TIMHUCTOM CHIPhE PACTBOPUMBIX COJIEH CyiIbh(haTOB U XIIOPH-
JIOB HATPHS, KaIbIMs, MarHUS U JKEJI€3a BHI3BIBACT MOSIBJICHUE OCIIBIX BBI-
I[BETOB Ha MMOBEPXHOCTU U3JICITUH.

JIJIsT M3roTOBJICHUST OTACIBHBIX BUIOB OTHEYIOPHBIX TEILTOW3OJISIIH-
OHHBIX U3JICIAI PUMEHSIFOT TJIMHUCTOE CHIPhE U3 TPETICIIOB U TMATOMHUTOB,
COCTOfIIEe B OCHOBHOM M3 aMOp(PHOTO KpemMHe3ema, a JJisg IPOU3BOJICTBA
JIETKUX 3aIMlOJTHUTENCH UCIIOJBb3YIOT MEPIIHT, IEM3Y, BEPMUKYJIIUT.

B Hacrosiee BpeMst IPUPOIHBIC TJIMHBI B YHCTOM BUJIC PEAKO SBIISTFOTCS
KOHIUITMOHHBIM CHIPHEM JIJISl IPOM3BOJICTBA KEPAMUICCKUX M3AeIHiA. B cBs3U
C 3THIM WX MIPUMEHSIOT C BBEJICHHEM J00ABOK PA3IMIHOTO HA3HAYCHUSI.
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3.2.2. /lobasku K ziunam

OTomaromue 100aBku. X BBOJAT B IJIACTUYHBIC TJIUHBI 111 YMEHb-
IICHUS YCAJKHU MPHU CYIIKE M 00KHUIe M MpeJaoTBpalieHus aepopmaiii u
TpeuMH B u3Aenusx. K HUM OTHOCSATCS: AeruJipaTUpOBaHHas TJIMHA, Ia-
MOT, IIUIAKH, 30JIbl, KBAPIIEBBIMN MTECOK.

ITopooOpa3syromue x1o6aBku. 11X BBOAAT JJ1s1 MOBBIIICHUSI TOPUCTO-
CTH YEPENKA U YIYUIICHUS TETUIOU30JISIIUOHHBIX CBOMCTB KEPAMUYECKUX
m3aenni. K HUM OTHOCSTCS: IPEBECHBIE ONMIIKH, YTOJBHBIN OPOIIOK, TOP-
(bstHAs TBUTL. DTH T100aBKH SIBJISIOTCS OJTHOBPEMEHHO M OTOIIAOIIUMH.

IlnaBHuU. VX BBOASAT C LI€JIbIO CHUKEHHS TEMIIEpaTypbl 00XKura Kepa-
MHYECKUX U31eni. K HUM OTHOCSTCA: MOJIEBBIC IIIATHI, JKEJIE3Has pyaa,
JOJIOMUT, MarHe3uT, TaJIbK, IECYUaHUK, IETMATUT, CTEKI000M, MEePIIUT.

I[lnactupuuupyrwmme 1060aBku. VMIX BBOIAT C LENBIO NOBBILIEHUS
IJJACTUYHOCTHU CHIPHEBBIX CMECEU MPHU MEHBbIIEM pacxojie BoAbl. K HUM OT-
HOCSTCSI BBICOKOIUJIACTUYHBIE TJIMHBI, OCHTOHUTHI, MOBEPXHOCTHO-AKTHUB-
HBIC BEIIECTBA.

CnenuanbHbie 100aBKH. J[JIs1 MOBBIIEHHUS] KUCIOTOCTOMKOCTH Kepa-
MUYECKUX U3JEIUN B CHIPHEBBIC CMECH JT00ABIISIIOT MECYaHbIe CMECH, 3a-
TBOPEHHBIC KUIKUM CTEKJIOM. [[715 MOJIy4yeHUs HEKOTOPBIX BUJIOB IIBETHOM
KEpaMUKH B CBHIPbEBYIO CMECh JT00ABISIOT OKCHILI METaIOB (Kejesa,
KoOaJbTa, Xpoma, TUTaHa | JIp.).

3.2.3. I'nazypu u anzoownt

Hexoropeie BUIIBI KEPAMUYECKUX HU3ACIUN JUIS TOBBIIICHUS CaHU-
TapHO-TUTMEHUYECKUX CBOMCTB, BOJIOHEIIPOHUIIAEMOCTH, YIy4IlICHHS BHEIII-
HEro BHUJIa TOKPHIBAIOT JCKOPATUBHBIM CJI0EM — IJIa3yPhIO WA aHTOOOM.

I'aa3yps — cTexinoBuHOE MOKpbITUE ToMHOM 0,1-0,2 MM, HaHEeCeH-
HOE Ha U3/ICJINE U 3aKperieHHOe 00kuroM. ['1asypu MoryT ObITh po3pay-
HBIMU U TJIIYXUMHU (HEMPO3pAayHbIMU) pa3iM4HOro upeta. [[ns usroronie-
HUS TJIA3yPU HCHOJIB3YIOT: KBApUEBBIM MECOK, KAOJIMH, MOJIEBOW IIMAT,
COJIM IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAILIOB. ChIPhEBBIE CMECH Pa3-
MQJIBIBAIOT B MOPOIIOK M HAHOCST HA MOBEPXHOCTh M3AECIUNA B BUAE IO-
POIIKA WJIA CYCIIEH3UU TIEPe O0KUTOM.

AHro00M Ha3bIBACTCSl HAHECCHHBIN Ha W3JIENUE TOHKUN CJION OeloXKry-
IICHCS WM [IBETHOM TJIMHBI, 0Opa3yIOIIEH 1IBETHOE MOKPHITUE C MATOBOM ITO-
BepXHOCTHIO. [ 10 CBOMCTBaM aHT00 TOJKEH OBITH OJTM30K K OCHOBHOMY UEPETIKY.

58



3.3. O0mas cxeMa NpPOU3BOACTBA KePpaAMUYECKUX U3/IeTUMH

[Ipu Bcem MHOTOOOpa3un KepaMUUYECKUX U3JIETUH 10 CBOMCTBaM, pop-
MaM, Ha3HAYEHHIO, BUIY CHIPbSl M TEXHOJOTUU M3TOTOBJICHHUS OCHOBHBIC
ATamnbl MPOU3BOJCTBA KEPAMHUUECKUX HM3JIEIUN SBISIIOTCA OOIIMMHU U CO-
CTOSIT U3 CJICIYIOIIUX OMepaluii: 100bYa ChIPHEBBIX MATEPUATIOB, TTOATO-
TOBKa Macchl, pOpMOBaHUE U3JCIIHN, UX CYIIIKa U 00XHT [2].

JloObI4a TIIMHBI OCYIECTBISICTCS HAa Kapbepax OOBIYHO OTKPBITHIM
CrIocOOOM PKCKaBaTOpaMu, 3aT€M OHa TPAHCIOPTUPYETCA Ha MpeNpusi-
THE KEPaMUUYECKUX U3JIETUN PEelbCOBBIM, aBTOMOOWMIIBHBIM WM JIPYTUM
BUJIOM TpaHcmopTa. PazpaboTke kaphepa NpeaecTByOT HOATOTOBUTEb-
HbIE pabOTHI: TEOJIOTHYECKAs pa3BeKa C yCTAHOBICHHEM XapaKTepa 3aje-
TaHUs, MOJIC3HON TOJIIIN U 3aI1acOB IJIMH; CYMCTKA TOBEPXHOCTHU OT pacTe-
HUH 3a TOJA-/IBa 10 Havasia pa3pabOTKH, ynaleHnue MopoJl, HEMPUTOIHBIX
TSl TPOU3BOJICTBA.

3.3.1. Iloozomoexa znun u hopmosanue uzoenuii

KapbepHasi rimHa B €CTECTBEHHOM COCTOSIHUM OOBIYHO HENPUTOJHA
JUTSL TIOJTyYeHUsl KepaMuueckux uzaenuil. [loatomy npoBoautcsa ee oOpa-
00TKa C LEeIbI0 NOATOTOBKH Macchl. [loAroTOBKY INIMH 11€1€c000pa3Ho Be-
CTH COYETAHHEM €CTECTBEHHOM M MeXxaHuuyeckoil oOpaboTku. EcTecTBeH-
Hasi 00paboTKa mopazyMeBaeT coOO0M BhIICKHUBAHUE MIPEIBAPUTEIIHLHO J0-
OBITOM TJIMHBI B TeUeHUE 1-2 JIeT NMpU MePUOTUIECKOM YBIIAKHEHUH aTMO-
chepHBIMU OCaJIKaMH, a UICKyCCTBEHHAasi 00paboTKa mpeoiaraet 3aMmadn-
BaHMeE, IEPUOINUECKOE 3aMOPAKUBAHUE U OTTauBaHue. Mexanuueckas o0-
paboTKa IIIMH NPOU3BOAUTCS C LETbIO JAIbHEHUIIEro pa3pyleHus: ux npu-
POIHOW CTPYKTYpbI, YIAJICHUS WM U3MEJIbUYCHUS] KPYHHBIX BKIIOYEHUH,
yAaJIeHHs] BpEHBIX IPUMECEH, U3MEIbUYEHUS IIUH U 100aBOK U IepeMeIu-
BAaHUS BCEX KOMIIOHEHTOB JI0 MOJYYEHUS OJTHOPOJIHOM U ya0o0odhopMyemoit
MacChl C UCIIOJIb30BAHUEM CTICITUATU3UPOBAHHBIX MAITUH (TITMHOPBIXTUTE-
JIeil; KaMHEBBIJICTUTEIbHBIX, JBIPYATHIX, JNE3HMHTETPATOPHBIX, TpydOro u
TOHKOT'O TIOMOJIa BaJbI[OB; OET'YHOB, INIMHOPACTUPOUYHBIX MAIllMH, KOP3UH-
YaTbIX JIE3UHTErPATOPOB, POTOPHBIX U IIAPOBBIX MENbHHUII, OJTHO- U JIBYX-
BaJIbHBIX TJIMHOMENIAJIOK, MPONEUIEPHBIX MEIIAJIOK U . ).

B 3aBUCMMOCTH OT BHJIa U3TOTOBIIIEMON MPOYKIIUH, BUA U CBOMCTB
CBIPbSI MACCY IIPUTOTOBJISIOT TJIACTUYECKUM, KECTKHUM, IMOTYCYXUM, CYXUM
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U IUTUKEpHBIM crioco0aMu. Crocod MPUTOTOBICHUS MACChl ONPEEISET U
crioco6 ¢opMoBaHMs, M HA3BAHKE B 11€JIOM CITIOCO0a IMTPOU3BOJICTBA.

[Ipy miaacTHyeckoM cmocode moAroToBKU Macchl U ()OpMOBaHUS UC-
XOJHBIE MaTEpHaJIbl IIPU €CTECTBEHHOW BJIAXKHOCTU WJIM MPEIBAPUTEIBHO
BBICYIIICHHbIE CMELIUBAIOT € I00aBKaMU BOJIbI J10 MOJTYYEHHUS TECTA C BIIaXK-
HOCTBIO OT 18 10 28 %. DTOT c1ocod NMPoOu3BOACTBA KEPAMUUECKUX CTPOU-
TEJIbHBIX MAaTEPHUAJIOB SIBISETCA HaMOoJiee MPOCThIM, HAUMEHEE METAIIO-
€MKHM U IOTOMY HauOoJiee pacupocTpaHeHHbIM. OH MIPUMEHSIETCS B CITY-
4asix UCIOJIb30BAHUS CPEAHEITIACTUYHBIX U YMEPEHHO-TUIACTUYHBIX, PbIX-
JIBIX U BJIAXKHBIX [JIMH C YMEPEHHBIM COJIEPKAHUEM ITOCTOPOHHUX BKIIFOYE-
HUW, XOPOIIO Pa3MOKAKIIKNX U MPEBPAIIAIOIINXCS B OJHOPOAHYIO MACCY.
dopMoOBaHHME MPH MIACTHYECKOM CIIOCO0€ BCErja MPOU3BOAUTCS Ha JICH-
TOYHOM IITHEKOBOM IIPECCE€ C BaKyyMUPOBAHUEM M MOJOTPEBOM WU 0€3
HUX. BakyymupoBaHHe M MOJOTPEB MACChI IIPU MPECCOBAHUM IO3BOJISET
YIYUYIIUTh €€ (POPMOBOUYHBIE CBOMCTBA, YBEIUYUTh IPOYHOCTH OOO0KKEH-
HOTO M3AENHS 10 ABYX pa3. B kopiryce npecca Bpaaercs IIHEK-Bajl C BUH-
TOBBIMHM JIONACTAMU. | TMHsSIHASA Macca NEPEMEIAETCS C MOMOIIBIO IITHEKA K
CY’KaIOILENCS MTEPEXOJHOM TOJIOBKE, YIUIOTHSAETCS Y BBIJIABIMBACTCS YEPE3
MYHAIITYK B BUJE HEMPEPHIBHOTO Opyca WM JEHThI, WK TPYObl O AaB-
nenuem 1,67 Mlla. IIpon3BOAUTENBHOCTE COBPEMEHHBIX JIEHTOYHBIX
MPECCOB 0 MPOoU3BOACTBY Kupnuua gocturaer 10000 mTyk B yac.

Kectkmii cnocod GopmMoBaHUs SABISETCS Pa3HOBUIHOCTHIO COBPEMEH-
HOT'O Pa3BUTHSI IIACTUYECKOTO criocoda. BiaxHocTs opmyeMoil Macchl pu
aToM criocobe kosednercs ot 13 10 18 %. dopmMoBaHue OCYIIECTBISIETCS Ha
MOIIHBIX BaKyyMHbIX IIHEKOBBIX WJIM THAPABIMYECKHUX Mpeccax. Bakyym-
MIPECC UTANBSIHCKOW (PUpMBI «BOHIKEHNY, HATTPUMED, CO3/1aET AABJICHUE IIPEC-
coBanus 10 20 MITa. B cBsizu ¢ Tem, 4TO «KecTkoe» (HOpMOBAHUE OCYIIIECTB-
JISIeTCs IPY OTHOCHTENTLHO BhICOKHX (10—20 MIa) naBneHusix, MOTyT OBITh HC-
MOJIb30BaHbl MEHEE IUIACTHUYHBIE M C €CTECTBEHHOW HU3KOW BIIAXKHOCTBHIO
b1, [Ipu 3TOM criocoOe TpeOyroTCS MEHBIITUE SHEPTETUUECKHUE 3aTPaThl HA
CYIIKY, a TIOJIyY€HUE U3/IENIUS ChIPIIA C MOBBIIIEHHON MPOYHOCTHIO MTO3BOJISIET
n30eKaTh HEKOTOPBIX OMEpaluii B TEXHOJOTMH POU3BOCTBA, 00S3aTEIbHBIX
IpU IJIACTHYECKOM crocode. PopMOBaHUE MPHU TUIACTUYECKOM M KECTKOM
croco0ax 3aBepHIacTCsl pa3pe3Kol HENpepbIBHOM JIEHTHI OT(HOPMOBAHHOM
MaccChl Ha OTJEJIbHBIE M3/IETUSI Ha PE3aTEeNIbHBIX YCTPOMCTBaX. ITH CIIOCOOBI
dhopmoBaHUs HaKOOJIEe PaCIPOCTPAHEHBI ITPH BBIITYCKE MOJTHOTEIBIX U ITyCTO-
TEJBIX KUPIIMYEH, KaMHEHN, OJIOKOB U MTaHEJIEH, YEpEeTUIIbI U T. I1.
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IHoaycyxoi crmocod nNpou3BOACTBA CTPOUTEIBLHBIX KEPAMUUECKUX U3-
JIeNU PacIpOCTPAHEH MEHBIIIE, YeM CIIOCO0 MIacTHUeCKOro GopMoBaHUSI.
Kepamuaeckue uznenus mo 3ToMy cnoco0y GopMyroT W3 MIUXTHI ¢ BIIaX-
HOCThIO 8—12 % mipu naBnenusix 15—40 MIla. Hemocratok crioco6a B ToM,
YTO €ro METaUIOEMKOCTh MOYTH B 3 pasza BbIIIE, YeM IIACTHYECKOTO.
Ho BMecTe ¢ TeM OH MMeeT U mpeumyliecTBa. JJIuTenbHOCTh MPOU3BO/I-
CTBEHHOTO IIMKJIAa COKPAIAEeTCs MOUTH B 2 pa3a: u3JieJusi UMEIoT 0oJiee mpa-
BWIBbHYIO (hopMy U Gosiee TouHble pa3zmepsl; 10 30 % cokpalaeTcs pacxon
TOTIIIMBA; B MMPOU3BOJCTBE MOKHO MCIIOJIH30BaTh MAJIOTIACTUYHBIC TOIIUE
TJIUHBI ¢ OOJIBIIIUM KOJIUYECTBOM JOOABOK OTXOJI0B MPOU3BOJICTBA — 30JIHI,
nuiakoB u Ap. CeipbeBas Macca MpeCTaBiseT cOO0M MOPOIIOK, KOTOPHIi
JOJbKeH uMeTh 0KoJ1o 50 % vactun medee 1 MM u 50 % — pazmepom 1-3 mm.

[IpeccoBanue uzenuil Mpou3BOAUTCS B INpecchopMax Ha OJHO WIH
HECKOJIPKO OTHEIBHBIX M3JCIUN Ha THAPABIMYECKUX WU MEXaHUYICCKUX
npeccax. [Io aromy ciocoOy enaroTcsi Bce BUAbI U3AENHI, KOTOPBIE U3r0-
TOBJISIFOTCS M IUIACTHYECKUM CITIOCOOOM.

Cyxoii cnocod sBIsSeTCS Pa3HOBUIHOCTBIO COBPEMEHHOTO Pa3BUTHUS
MOJTyCYXOTO MPOU3BOICTBA KepaMuiecKkux uzaenuii. [Ipecc-mopomiok mpu
3TOM CHOCO0€ TOTOBUTCA C BIaXHOCTBIO 2—6 %. Ilpu 3TOM ycTpaHsercs
MOJIHOCTBIO HEOOXOAMMOCTh OIepaluu CyIIKu. TakuMm criocoO00M U3roTOB-
JSIIOT TUTOTHBIC KEepaMUYECKUE W3ACTUS-TUIUTKA ISl TOJIOB, JOPOXKHBIN
KUpIHUY, MaTepuaibl U3 gasHca u gapdopa.

HIaukepHbIii cMOCO0 MPUMEHSETCS, KOTJAa W3JENHs H3rOTaBINBa-
IOTCS U3 MHOTOKOMIIOHCHTHON MAacChl, COCTOSIIIIEH M3 HEOTHOPOIHBIX U
TPYIHOCTICKAIONIUXCS TIIMH U J00aBOK, U KOTJa TpeOyeTcsl MOATOTOBUTH
Maccy JUIsl U3TOTOBJICHUSI KEPAMUYECKUX U3JACIIUN CIIOKHON (HOPMBI METO-
oM nuTha. OTIMBKA U3ACIUA TTPOU3BOJIUTCS U3 MAcCChl C COACPKaHUEM
BobI 10 40 %. DTUM ciocoOOM H3TOTOBIISIOTCS CAHUTAPHO-TEXHUYECKUE
U3JIENs], OOJIMIIOBOYHBIC TUTUTKH.

3.3.2. Cywka uzoenuii

[lepen oOGxurom uzgenusi 10IKHBI ObITh BBICYIICHBI JO COACPKAHUS
Biaru 5—6 % Bo n3bexxaHre HEPaBHOMEPHOU YCaIKH, UCKPUBJICHUHN U pac-
TPECKUBaHUS MpU o0xwure [2].
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[Ipexne ceipen Cymuiau NPEMMYIIECTBEHHO B €CTECTBEHHBIX YCIO-
BUSIX B CYIIMJIBHBIX Capasx B TEUCHUE 2-3 HENENIb B 3aBUCUMOCTH OT KJIH-
MAaTHYECKUX yCIOBHM. B HacTosiiee Bpems CyIlIKa ITPOU3BOAUTCS PEUMY-
IIECTBEHHO MCKYCCTBEHHAsl B TYHHEJIbHBIX HEIPEPBIBHOIO JACHUCTBUS WIIN
KaMEPHBIX NEPUOJAUYECKOTO IECUCTBUS CYLIMJIAX B TEUYCHUE HECKOJIBKUX
(BIIIOTH 10 72) 4acoB B 3aBHCUMOCTH OT CBOHCTB CHIPbSl M BIIQYKHOCTH
ceipua. Cyllika IpOU3BOAMUTCS MNPHU HAYAIBHON TeMIEepaType TEIIOHOCH-

Tenst (OTXOIAIIMX ra30B OT 00YKMIOBBIX IEUYCH WM HOJOTPETOr0 BO3yXa)
120-150 °C.

3.3.3. O6orcuz uzoenun

O0xMr — BOXXHEHIIINI 1 3aBEPIIAIOIIAN ITPOIIECC B IPOU3BOJICTBE Ke-
pPaMHYECKUX M3ACIHUI. ITOT MPOLIECC MOMKHO PA3JAEIUTh HA TPU MEPUOAA:
IPOIPEB ChIplia, COOCTBEHHO OOXKHUT U perysimpyeMoe oxnaxacuue [2]. [Ipu
Harpese cbipia 10 120 °C ygansercs puznuecku cBsi3aHHasi BOJA U Kepa-
MUYECKasi Macca CTaHOBUTCA HerutacTuuHoi. Ho eciin 106aBuTh Boay, Ijia-
CTUYECKUE CBOWCTBA MACChl cOoXpaHsAwoTcs. 1Ipu TtemneparypHoM HHTED-
Basie oT 450 no 600 °C mpoucCXOoAUT OTIEICHUE XUMHUYECKU CBS3aHHOMN
BOJIbI, Pa3pyIICHUE TJIMHUCTHIX MUHEPAJIOB U TJIMHA NIEPEXOIUT B amopd-
Hoe cocTtosiHue. [Ipu 3TOM, Mpu anbHENIIEM MOBBIIICHUU TEMIIEPATYPHI,
BBITOPAIOT OPraHUYECKUE TPUMECH U JOOABKH, a KepaMudeckas macca 6e3-
BO3BPATHO TepseT cBoM miactuueckue cpoictra. [Ipu 800 °C HaunHaercs
MOBBIIICHUE TPOYHOCTHU U3/ACIINM, OJlaroaps MpOTEKAHUIO PEaKIUi B TBEP-
no# (ha3e Ha rpaHUIIaX MOBEPXHOCTEH YaCTUIl KOMIIOHEHTOB.

B npouecce narpesa 10 1000 °C Bo3M0XHO 00pa30BaHUE HOBBIX KPH-
CTAJUIMYCCKUX CUIMKaTOB, Hampumep cuuimManuta AlO3-Si02, a mnpu
Harpese 10 1200 °C — u mymta 3A1203:2S102. OgHOBpEMEHHO ¢ 3TUM
JIETKOIIJIABKUE COEIMHEHUSI KEPAMUYECKOM MAacChl U MUHEPAJIbl TIJIaBHU CO-
3/1aI0T HEKOTOPOE KOJIMYECTBO PACIiaBa, KOTOPbIA OOBOJIAKUBAET HEpac-
IJIABUBIIMECS YACTULbI, CTSITUBAET UX, NPUBOJIA K YIUIOTHEHUIO U YCAJKE
Macchl B LIEJIOM. DTa yCaJKa Ha3bIBA€TCsl OTHEBOM ycaakou. B 3aBucumoctu
OT BHJIa TJIMH OHA cocTaBiisgeT oT 2 10 8 %. [lociie ocThIBaHMS U3CTUE TPH-
o0peTaeT KaMHEBUJHOE COCTOSIHUE, BOJOCTOMKOCTh M MPOYHOCTh. CBOM-
CTBO TJIMH YIJIOTHSATHCS PU 00XKHUTE M 00Pa30BhIBATH KAMHENOI00HBIN Ye-
PETOK Ha3bIBACTCS CHEKAEMOCMBIO SlIUH.
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B 3aBHCHMOCTH OT Ha3HAYCHUS 00KUT U3JICJINI BEASTCS /10 pa3InYHOM
crerneHy crekanus. CIEKIMMCS CUUTASTCS YEPETOK C BOJIOTJIOIICHUEM Me-
Hee 5 %. BoJIBIIMHCTBO CTPOUTENBHBIX M3JCNIHI 00KUraeTcs A0 Mojyde-
HUS YepernKa C HEMOJHBIM CIIEKaHUEM B OIpPEJICTICHHOM TeMIEpaTypHOM
UHTEpBaJIE — OT TEMIIEpAaTypbl OTHEYNOPHOCTU JO Hauyaja CIEKaHus, —
Ha3bIBAEMOM UHMEePBaniom cnekanus. VInTepBai CrieKkaHus JJIsl JIErKOTUIaB-
kux riauH coctabisieT 50-100 °C, a ansa orneynopubix — 10 400 °C. YUem
IIIMpe WHTEPBaAJl CIIEKaHHUSA, TEM MEHBIIIE OMACHOCTh JAedopMaruii U pac-
TPECKUBaHUS U3ACIUN TIpu 00kure. MIHTEepBan TeMnepaTyp 00XKura JSKUT
B nipenesniax: oT 900 go 1100 °C — miist kupniya, KamHs, kepam3uta; ot 1100
10 1300 °C — nna KIMHKEPHOro KUPIUYa, INIUTOK JJISl OJIOB, TOHYaPHBIX
uznenuit, asuca; ot 1300 mo 1450 °C — mis bapdopoBBIX U3IEHHIL; OT
1300 nmo 1800 °C — qy1st OTHEYNIOPHOM KEPaAMHUKH.

3.4. CTeHOBbIE KepaMHYeCcKUe U31eJIns

K rpymnme CTeHOBBIX H3JEIUIl OTHOCATCS: KUPHOUY KEpPaMUYECKHIA
OOBIKHOBEHHBIN, 3((hEKTUBHBIE KEPAMUUYECKHE MaTepuaibl (KUPHUY IIy-
CTOTEJIBbIM, TOPUCTO-IYCTOTEIIbIN, JIETKUHM, MyCTOTENbIe KaMHH, OJIOKH U
IUTUTBI), @ TAKXKe KPYMHOpPa3MeEpHbIe OJIOKHU U MaHeNIn U3 Kupnuda u Kepa-
MHUYECKHX KamHei [1].

Kepamuuecknii kupnuu. Kepamudeckre Kupnud U KaMHU U3TOTOB-
JISIFOT U3 JIETKOIUIABKUX TJIMH ¢ JOOABKaMH Wi 0€3 HUX U MPUMEHSIOTCS
JUTS KJaJKW HAPYKHBIX M BHYTPEHHUX CTEH U JPYTUX JIEMEHTOB 31aHUN U
COOPYKEHH, a TAKXKE JJI1 U3TOTOBJICHUS CTCHOBBIX MaHesei 1 OJIOKOB.

B 3aBHCUMOCTH OT pa3MepoB KUPHUY U KaMHHU MOJPA3ACIISIIOTCS Ha
BUJIBI: KUPIUY, YTOJIIEHHBINA, MOJIYJIbHBIM, KamMeHb OOBIKHOBEHHBIMH,
YKPYIHEHHBIN, MOJTYJIbHBIA U C TOPU30HTAIBHBIM PACIIOIO0KEHUEM MTYCTOT.

Kuprnud n3rotaBiuBarOT MOJHOTENBIM U MYCTOTEIBIM, KAMEHb — TOJIBKO
nmycToTenbiM. [IyCcTOTHI B M3A€THSIX MOTYT OBITH CKBO3HBIMU MJIM HECKBO3ZHBIMU
U pacrojaraTbCsl MEPHEHIUKYISIPHO (BEPTUKAIbHBIEC) WM MapajliesIbHO TO0-
crenu (ropu3oHTanbHbie). [I0BEpXHOCTh rpaHeid MOXKET ObITh MIIaKON U pUd-
nenoi. Kupnud v kaMeHb TOJKHBI OBITH HOPMaJIbHO 000KKEHBI, TAaK KaK HEJ0-
KOr (aJbId 1BET) 00J1a/1a€T HEJOCTATOUYHOW MPOYHOCTHIO, MAJIOW BOAOCTOMKO-
CTbIO U MOPO30CTOMKOCTBIO, a MEPEKKEHHBIN KUpIUY (KETE3HSIK) OTIMYAeTCA
MOBBIIIEHHON MIOTHOCTHIO, TEIIONPOBOIHOCTBIO U, KaK MPABUIIO, UMEET UCKa-
*eHHyto ¢gopmy. [lo BHelHeMy BUy KUPIUY U KaMEHb JIOJIKHBI yIOBIETBO-
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pATH ONpPEIEIIEHHBIM TPEOOBAHUAM. DTO YCTaHABIMBAECTCS MyTEM OCMOTpa M
obOMepa onpeeICHHOr0 KoJIMuecTBa Kuprnuya ot kaxaou naptuu (0,5 %, Ho He
menee 100 mT.) Ha mpeAMET OTKJIIOHEHHH OT YCTAHOBJICHHBIX pa3MeEpPOB, HEMPS-
MOJIMHEWHOCTHU pedep U rpaHei, OTOUTOCTH YTJIOB U pedep, HATMUUS CKBO3HBIX
TPEUIMH, TPOXOA[LINX YePE3 BCIO TOJIIUHY U MPOTSHKEHHOCTHIO 710 TOJIOBUHBI
u Oonee mmpuHbl u3aenus. OO0IIee KOJMYECTBO M3JEIUA ¢ OTKIOHCHHUSMH,
BBILIIE TOMYCTUMBIX, JT0JIKHO OBITH HE O0ee 5 %.

[To nmpoyHOCTH KUpIKMY noApa3aesitoT Ha Mmapku M 100, M125, M 150,
M175,M200, M250, M300; kpynHopopmaTHbie KamHu — M35, M50, M75,
M100, M125, M150, M175, M200, M250, M300; kupnuy 1 KaM€Hb C Io-
PHU30HTAIBHBIMU ITycTOTaMu — M25, M35, M50, M75, M100.

[Io MOpPO30CTOMKOCTM KHUPIIMY BBINYCKAETCS 4YEThIpeXx Mapok: F25;
F35; F50. Bomomnoromienre Kuprnuya JI0JKHO ObITh HE MeHee 6 %0.

[To cpeanel MIOTHOCTH M3AETUS OApa3aeistoT Ha kiacesl: 0,8; 1,0;

1,2; 1,4; 2,0, KOTOpBIE NOJLKHBI COOTBETCTBOBATh 3HAYCHUSIM, ITPUBE]ICH-
HbeIM B Ta01. 3.1 [3].

Tabmuma 3.1
Knacchl cTEHOBBIX U31ETMI IO CPEAHEN TIIIOTHOCTH

Knaccel uspennit 3

. CpenHss I0THOCTbh, KI'/M
10 CPEAHCH IIJIIOTHOCTHU

0,8 J1o 800
1,0 801-1000
1,2 1001-1200
1,4 1201-1400
2,0 Csrimze 1400

B 3aBucHMMOCTH OT TEIUIONPOBOAHOCTH U KJlacca I10 CPEIHEN TUIOTHOCTH
CTEHOBBIC U3/ICTIMSI TIOIPA3/ICIISIOT Ha TPYIIIbI, PUBEACHHbBIC B Ta0. 3.2 [3].

Tabnuia 3.2
['pymmbl u3aenuii MO TEMIOTEXHUYECKUM XAPAKTEPUCTUKAM
['pynmsl u3aenuii Kosddunuent Knacc cpenneit
T0 TETIOTEXHUYECKUM TETUIONPOBOAHOCTH KIIAIKH TJIOTHOCTH
XapaKTepUCTUKAM B cyXoM cocTosiHuu A, B1/(m:°C) U3ETHS
Bricokoii a3 dexTHBHOCTH Jo 0,20 0,8
I[ToBbienHOM 3¢ (heKTUBHOCTH Capimie 0,20 g0 0,24 1,0
Db hexTUBHBIC Caeire 0,24 10 0,36 1,2
YcnoBHO-3( (heKTUBHBIE Capie 0,36 o 0,46 1,4
MasnoadpextuBHbie
(O6I>IKH(1())(]13)6HHHG) Cpune 0,46 20
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[Ipumenenre 3¢G(PEKTUBHBIX CTEHOBBIX KEPAMUYECKHX MaTepUalioB
MTO3BOJISIET YMEHBIIUTD TOJINHY HAPYKHBIX CTEH, CHU3UTh MaTEPHUAIIOEM-
KOCTbh OTpaXAarolux KOHCTpYKuui a0 40 %, COKpaThTh TPaHCHOPTHBIE
pacxo/ibl U Harpy3KW Ha OCHOBAHME.

3.5. O0,IMI0BOYHBIE KepaMUYecKHue U31eaus

Kepamuueckue 00IUIIOBOUHBIC U3/IETUSI IPUMEHSIOTCS JIJ1s1 HAPYKHOM
U BHYTpPEHHEH OOJHUIIOBKH KOHCTPYKIMU 3IaHUM U COOPYKEHUN C LEIbI0
HE TOJIBKO JE€KOPATUBHO-XYI0KECTBEHHOM OTHEJIKH, HO U ITOBBILIECHUS UX
JoJIroBeuHOCTH [4].

Kepamunueckue uzesnsi 1jisi BHeIIHeH 00 TMIIOBKH 31aHUI 1101pa3-
JESAI0TCS HAa KUPHOUY M KaMHH JIMUEBBIE, KPYIHOPAa3MEPHBIE IUIUTHI,
IUTUTKUA KepamMuieckue pacajHbie U KOBPHI U3 HUX.

Kupnuu u kamuu nuyesvie ABISAIOTCS HE TOIBKO OOJMIIOBOYHBIMU H3-
nenussMu. OHM yKITaJIBIBAIOTCS. BMECTE C KJIAJIKOM CTEHBI U OJHOBPEMEHHO
CJIy’aT KOHCTPYKTHUBHBIM HECYIIUM 3JIEMEHTOM BMECTE C OOBIYHBIM KHP-
nu4yoMm. JInieBbie KUPIUY U KaMHH BBITTYCKAIOTCS T€X e pa3MepoB U HopM,
YTO ¥ OOBIYHBIE, U OTIMYAIOTCS OT MOCJIEIHUX 00JIe€ BICOKOU IIIOTHOCTHIO
¥ OAHOPOAHOCTHIO 1BeTa. [Ipon3BoasaTcs no npouHoctu mapok M100, M125
u M150, a mo mopo3octoiikocti — He MeHee FS0. Perynupys coctaB Chipbst U
pexuM 00XHUra, MoJNyyarT OT OEJI0ro, KpeMOBOTO 10 CBETJIO-KPACHOTO U KO-
prUHEBOTO IBETOB. [Ip1 OTCYTCTBMU BHICOKOKAYECTBEHHOTO ChIPhs U3TOTaBIIU-
BAIOTCS C JIMIICBOM MOBEPXHOCTHIO O(AKTypEeHHOI: aHTOOMpOBAaHHUEM, JIBYX-
CIIOMHBIM (POPMOBAHUEM, TTIa3yPOBAHUEM M TOPKPETUPOBAHUEM I[BETHOU MU-
HepalbHOM KpOLIKOW. J[ByXCioiHbIE M3/€NHs U3TOTOBISIOT ()OPMOBAHHEM U3
JBYX MaccC: OCHOBHOM 4aCTH — U3 MECTHBIX KPACHOXKIYLIUXCS TJIMH U JUIIEBOTO
CJI0SI TOJIIMUHOM 3—5 MM — U3 CBETJIOKIYIIUXCS OKPALIEHHBIX WJIM HEOKPAIIEH-
HbIX rnuH. [Ipumensiercs u penvedHoe odakTyprBaHue, KOTOPOE MPOU3BO-
JUTCS yTEM 00pabOTKM €Ille BIAXKHBIX CHIPIOBBIX U3JENUI CelUualbHbIMU
METAJUIMYECKUMHU eplliaMu, rpeOeHKamMu, puduieHbIMU Baaukamu. [ 3nanuii,
BO3BOJIMMBIX U3 KUPIIMYA, JUIEBbIC KUPIUYUHU SBISAIOTCS HanOOIee 3KOHOMUY-
HBIM BHJIOM OOJIMIIOBKU 37]aHUH.

Kpynuopasmepnvie o06auyosounvie KepaMHUECKUE IUIATHI THIIA
«IUIMHK» YHHUBEPCAJIbHOIO HAa3HAYEHHUS BBITYCKAIOTCS TJ1a3ypOBAHHBIE U
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HeTJIa3ypOBaHHBIC C TJIAJKOH, IMIEpOXOBATOM WKW pU(ICHOW, OJHO- WU
MHOTOIIBETHOM TIOBEPXHOCTHIO. [TUThI HMeIOT BojonoromieHue medee 1 %
u Mopo3octorikocTh F50 u Gosiee. M3roToBsitoTcsl KBaJApaTHON WU Tpsi-
MOyTOJIbHOU popmbl. [IpumMeHstoTCs 111 00JUIIOBKH (pacajioB U LOKOJIEH
3aHWM, TTIOJI3€MHBIX MIEPEXO/IOB.

IlauTkn kKepaMudeckue pacagnble U KOBPbI IPUMEHSIOTCS 171 00-
JMLIOBKY HApyXHbIX CTEH KUPIHUYHBIX 3/IaHUH, HAPY>KHBIX MMOBEPXHOCTEU
KEJIe300€TOHHBIX CTEHOBBIX MAHENIeH, IOKOJIEH, MOA3EMHBIX MEPEX0/I0B U
oopMIIEHUS APYTUX JIEMEHTOB 31aHUi. [ITUTKHU BBITyCKAIOTCS riIa3ypo-
BAHHBIE W HETJIa3ypOBAHHBIC, PAJIOBbIE M CIEIUAIbHOIO HAa3HAYEHHS,
C IIaJKOM U penbeHOM MOBEPXHOCTHIO U Pa3IMYHbIMU pazMepamMu. Boso-
IIOTJIOIIEHUE CTEHOBBIX IVIUTOK A0 12 %, a MOKOJIBHBIX — He Oosee 5 %.
Mopo30CTONKOCTh JJIsl CTEHOBBIX IUIUTOK JOJDKHA ObITh HEe MeHee F40,
a J1s1 HOKOJbHBIX — HEe MeHee F50. Itk MOTyT mOoCTaBIsATHCS B KOBpax.
3aBOJIbl BBIMYCKAIOT KOBPBI C HAKJICHKOW IUIUTKON MX JIUIIEBOM CTOPOHOM
Ha KpadT-Oymary.

ChIpbeM 7151 IPOU3BOJICTBA IUIMTOK SIBJISIFOTCA CBETJIOKTYIIUECS CIIE-
KAIOIIMECS TJIMHBI IMOBBIIMIEHHON IUIACTUYHOCTH, XOPOLIO MNEPEHOCSIINE
CYILLIKY M 00XHTI 0€3 KOpoOJIeHusl U TpelrH. B 3aBucuMocTu oT coaepxa-
HUS KPaCSIIUX OKUCIOB I[BET 00OO0XKEHHBIX M3JIEINI MOXKET OBITh OT Oe-
JIOTO JI0 CBETIIO-KPEMOBOTO, KEJITOTO U KPACHOTO.

B coBpeMEHHOI TEXHOJIOIMU MPOU3BOJACTBO IJIUTOK OCYIIECTBIISIIOT
KaK MOJIyCYyXHM IPECCOBAaHUEM W3 MOPOUIKOB, TaK M IUIACTHYECKUM (Pop-
MOBaHHEM. B oTeuecTBEeHHOW NPOMBIIIIEHHOCTH HanboJiee pacpoCTpaHeH
METO/I MOJYCYyXOro MPecCOBaHUs U3 MOPOIIKOB, MOJYYEHHBIX IO IIJTUKEP-
HOMY CcrocoOy MoAroToBku macc. [IpeccytoT mInTKU Ha KOJIEHHO-PhIYaxkK-
HOM IIpeCCe MPH YIECIbHOM JaBJIeHUHU npeccoBanus 3—5 Mlla, a Ha ruapas-
andeckoM npecce — 27-30 MIla. OtnpeccoBaHHbIE TUTUTKU PACKIAA0YHBIM
YCTPOMCTBOM PAaCHpENENAIOTCS B HECKOJIBKO PANOB HA TPAHCHOPTHOM
YCTPOMCTBE, C MOMOIIBI0 KOTOPOrO HAIpPABIISIIOTCS B KOHBEUEPHYIO CY-
HIWJIKY, TIOCJI€ YEro MOJBEPraloTcs yTUIbHOMY OOXUTY, a 3aTeM I1a3upo-
BAHUIO U TOBTOPHOMY O0KUTY B 1ie1eBoM neuu. OO0 KEHHBIE INTUTKH T10-
CJI€ COPTHUPOBKHU U YIIAKOBKH MOCTYNAKOT HA CKJIAJl TOTOBOM MPOAYKIIHH.
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Kepamuyeckne NJIMTKHU I BHYyTPeHHel 00 TMIOBKY 110]Ipa3 iesi-
I0TCSI Ha JIBE€ TPYMIIBI — JIsl OOJIUIIOBKU CTE€H U ISl TOKPBITHUS MOJIOB. DTH
U3JIeNUsl HE MOJBEPraloTcs B YCIOBUIX AKCILTyaTalluy JEHCTBUIO OTpHIIA-
TEJIbHBIX TEMIEPATYP, O3TOMY TPEOOBAHUS MOPO30CTOMKOCTH K HUM HE
IPEAbSIBISIOTCS.

[TnuTku 1715t OOTUIIOBKYU CTEH MPUMEHSIIOTCS JIBYX BUJIOB — MALOIUKOBbLE
u ghasincogvie. DassHCOBBIE IITUTKU U3TOTOBIISIOTCS U3 ChIPbEBOI CMECH Ka-
OJIMHA, MOJIEBOr0 IINaTa U KBaplEeBOIO MECKa, a MaOJIMKOBBIE — U3 Kpac-
HOXTYIIUXCSI TJIUH € TIOCJIETYIONIUM MMOKPBITUEM riaa3ypblo. [ImuTku kiac-
CU(UIMPYIOT: TIO XapaKTepy MOBEPXHOCTU — Ha IMJIOCKUE pelibepHO-OpHa-
MEHTHUPOBAHHBIE U (DAKTypHBIE; IO BUAY IT1a3yPHOTO MOKPBITHS — PO3pay-
HbIE U TIIyXHue, OJECTALIME U MaTOBbIE, OAHOLIBETHBIE U JEKOPUPOBAHHBIE
MHOTOIIBETHBIMHU pucyHkamu. [1o ¢opme, Ha3HAYEHUIO U XapaKTepy Kpo-
MOK TUTUTKU TTPOU3BOJIATCS CIASAYIONINX BUJIOB: KBAJpaTHbIC, TPSIMOYTOJIb-
Hble, ()aCOHHBIE YTJIOBbIE, (DACOHHBIC KApHU3HBIC MPSMbIC, I OTIEIKU
BHEIIHUX U BHYTPEHHHUX YTJIOB; (DACOHHBIE ILIMHTYCHBIE — MPAMBbIE, JIJIs1 OT-
JIEJIKY BHEIIHUX U BHYTPEHHUX YTJIOB.

[IuTKH KepaMUYecKue ria3ypoBaHHbIE JJII BHYTPEHHEN OOJUIIOBKU
CTEH OTJIMYaroTcs 1o Gopme, GpakType W BUIYy Marepuaiia, 00pa3yromiero
dakTypHbIil cioit (50 Tunos). Kepamuueckue miInTKu JOJKHBI UMEThH BO-
nonorioieHue He 6osee 16 %, npenen NpOYHOCTH MPU U3THOE HE MEHEE
15 MIla, a rmazypHO€ MOKPBITHE JOJKHO 001a1aTh TEPMOCTOMKOCTBIO HE
MeHnee 150 °C u TBepAOCThIO HE MEHEE S TT0 mIKajie Mooca.

IIuTKH KepaMuyecKue IS MOJIOB MMPOU3BOJATCS U3 BHICOKOCOPT-
HBIX TJIACTUYHBIX CIIEKAIOIINXCS TYTOIIaBKUX M OTHEYNOPHBIX HH. [loa-
TOTOBKY MPECC-TMOPOIIKA OCYIIECTBISIOT CyXUM, MJIACTUUYECKUM WJTU TUTH-
KEPHBIM CITOCOOOM.

[IpeccoBaHre MIMTOK OCYIIECTBIISIETCS Ha (PUKIIMOHHBIX, KOJIEHHO-
PBIYKHBIX W TUJPABIMYECKUX MpeccaxX, KaK MPaBWIO, B JBE CTYNECHU:
1-s crynenb 4—6 Mlla, 2-s crynens — 22—-30 MITa. Cy1ika minTok 10 BJIax-
HOCTH 1-2 % TpOM3BOIUTCS B KOHBEHEPHBIX PaTUAIIMOHHBIX CYIIMIKAX U
pexe Ha cTeulakaxX B OTaluIMBaeMbIX noMelneHusx. OOKUT MPOU3BOJAT B
TYHHEJIBHBIX U HIEIEBbIX MeYaxX C ra30BbIM OTOILUIEHUEM WM 3JIEKTPO00O-

IPEBOM M PEXKE B IE€UAX MEPUOAUUYECKOTrO ACHUCTBUS MPHU TEMIEPATYpE
1150-1250 °C.
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[1uTKH [J1 MOJI0B MOTYT OBITH HETJIa3ypOBAaHHbBIE U IJ1a3yPOBAaHHBIE,
OJIHOLIBETHBIE U MHOTOIIBETHBIE, C TJIAIKOM, IIEPOXOBATON (TUCHEHOMN) WIIH
pudeHol nuieBoit moBepxHocThio. [1o popme mIuTku OBIBAIOT KBaAPAT-
HbIE, IPSAMOYTOJIbHBIE, TPEYTOJIbHBIEC, YETHIPEX-, MATU-, IECTU- U BOCbMHU-
IpaHHbIC, a TaKKe (PUTypHBIE, NPSIMbIE U YTIOBbIE TUIMHTYCHBIEC W3/EIIHS.

BoponornomieHue ux A0JDKHO ObITh HE Oojiee 3,8—5 %, UCTUPAEMOCTh HE
6ostee 0,07—0,06 r/cm?.

3.6. KpoBesibHbIe KepaMuyecKue u31eaus

K KpoBeJlbHBIM KEpAMUYECKHM MaTepuajaM OTHOCST 4Yepenuiuy.
Uepenuna, nmest 1OATOBEYHOCTH 10 300 JIET, IO 3TOMY MOKAa3aTEI 0 3HAYN-
TEJIBHO MPEBBIIIACT JIF0ObIE IPYTHUe KPOBEIbHBIE MaTEPUAIbI, & IO TEKCTYP-
HBIM Ka4eCTBaM M IO CTOMMOCTH He ycTymnaeT uM. K HepocTtaTkam yepe-
IUIBI OTHOCATCS HEOOXOIUMOCTH OoJibIIoro ykjaona (He menee 30 %)
KPOBJIM U 3HAYUTEIHHBIA BEC KPOBIIHU, YTO TPeOyeT 0co00i MPOYHOCTH KOH-
CTPYKIIMU CTPOMHII, a TaKKe BBICOKAs TPYJOEMKOCTb KPOBEJIBHBIX PadoOT.
OpaHaKo BBICOKAsi JOJITOBEYHOCTh, OTHECTOMKOCTb, YCTOWYMBOCTh K aTMO-
cpepHBIM BO3IECUCTBUSM U PACIPOCTPAHEHHOCTh CBHIPbS JEJIAIOT KepamMuye-
CKYI0 YCPETHITY OJTHUM U3 CaMbIX 3((PEKTHBHBIX KPOBEIBHBIX MaTepHaioB [1].

[To Ha3HAYEHUIO YepeIUIly MOAPA3CIAIOT Ha: PSAIOBYIO, KOHBKOBYIO,
Pa3xkeno00YHyI0, KOHIIEBYIO JUIsl 3aMBIKaHUSI PSJIOB U YEPETIHILY CIIeIIAalb-
HOTO Ha3HAYEHMUSI.

ChIpbeM 7151 U3TOTOBJICHUS YEPETIHUIIbI CITYXKAT JICTKOIIJIaBKHE TJIMHBI C
MOBBIIICHHOW IJIACTUYHOCTBIO, HE3aCOPEHHBIC, 00JIaIatoIIfe XOPOIIUMHU
CYIIUJILHBIMUA CBOWCTBAMHU W JAIONIUE TOC]Ie 00KHUra MPOYHBI HEKOPO-
OsIUICS YEepETIOK.

JleHTOUYHYI0O ¥ KOHBKOBYIO uepenuily (OpMYyIOT Ha JEHTOYHBIX
BaKyYMHBIX IPECCaxX C MOCIEAYIONIeH pe3Koil IeHThl Ha u3nenus. [1azoByro
MITAMIIOBAHHYIO YEPETHITY IITAMITYIOT Ha PhIYa’KHO-CaIa30YHbIX, KCICH-
TPUKOBBIX U PeBOJILBEPHBIX Mpeccax. CHopMOBaHHYIO YEPETHILY YKIIaIbl-
BaIOT HAa PaMKW M HAIMpaBIAIOT Ha CylIKy. [locie cymiku v TiiaTenbHOM

COPTHUPOBKH CHIPLOBBIE U3/IEIUS MOCTYNAOT B O0XKUT MPU TEMIIepaTypax
950-1050 °C.
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[Ipn MOHTa)ke yepenuua yKJIaJIbIBACTCSA APYT Ha JIpyra U B CBS3H C
ATUM T0JIe3HAas TJIOIIA (b COCTABIISAET, COOTBETCTBEHHO, y MIocKon — 50 %,
y HMITAMIIOBAHHOW M JICHTOYHOU 1ma3oBoit — 7/5—85 %. [Ipu ucnsitanuu ye-
penuua JoJKHA MMETh OJHOPOJHYIO CTPYKTYpY Ha M3JI0ME M 001aaaTh
IIPENEIOM IPOYHOCTH HA U3IOM B CYXOM COCTOSIHUM He MeHee 70 Kr/cm?,
macca 1 M? KpoBIM JO/DKHA OBITH He Gonee 45 KI; MOPO30CTOMKOCTD —
HE MEHEE 25 UKIIOB ITOIIEPEMEHHOTO 3aMOPAXKUBAHUS U OTTAWBAHMUS, BO-
nororiomienue — ue 6osee 10 % mo macce.

Kamuu u muuaTel 10s nepekpouITiil. [lepekpsiTus U3 MyCTOTENBIX
KaMHEH U IJIUT OTHECTOMKH, JOJITOBEYHBI, 001a1at0T XOPOIITUMU TEILIO- U
3BYKOM3OJSAIIMOHHBIMU CBOMCTBaMH. [[ns ux ycTpoiicTBa TpeOyercs
HEOOJIBIION pacxol IIEMEHTa U CTalu U He TpeOyeTcs AONOJHUTENIbHAs
3aChIIKa.

KamHu kepamuueckue M NEPEKPHITUN MO0 HA3HAYCHUIO TMTOAPA3AEIIS-
I0TCS Ha TpeHa3HAuYCHHbIE JIJIs: COOPHBIX 3JIEMEHTOB HACTHIIOB, YacTOpEO-
PUCTBIX COOpPHBIX WM MOHOJIUTHBIX MEPEKPHITHI, HAKATOB (3aIllOJIHEHUE
Mexy Oankamu). [lycTOTHOCTh KepaMUYeCKUX KaMHEW J1J1sl IEPEKPBITUI CO-
crasisieT 50-75 %.

3.7. CaHUTApHO-TeXHUYECKUE KepaMUuiecKHe u3iejus u Tpyobl

U3neanst canHuTapHble KepaMuiecKHe IpeIHa3HauYeHbl i1 000py-
JIOBAHUS CAHUTAPHBIX Y3JI0B JKUJIBIX, OOIIECTBEHHBIX M MPOMBIIICHHBIX
3nanuii. K HUM OTHOCSTCS BaHHBI, YMBIBAJbHUKH, YHHUTA3bl, CMBIBHBIC
0auku, KepaMuueckasi apMatypa U ap. DTH HU3AEIHUS U3rOTaBIMBAIOT U3
dapdoposbix, nonydapPopoBbix, PasHCOBBIX U IMIAMOTHPOBAHHBIX Macc,
KOTOpPBIC MOJYYaroT U3 OJJUHAKOBBIX MaTeprasion (tadu. 3.3) [1].

ACCOPTUMEHT U3/IETNIA, a TAK)KE TPEOOBAHUS K X KAUECTBY perjlaMeH-
TUPYIOTCS COOTBETCTBYIOIIMMU HOPMATUBHBIMU AOKyMeHTaMu. [Ipu sTom
OHM JIOJIKHBI COOTBETCTBOBATH 1O (POPME ITAIIOHHOMY 00pa3ily, HE UMETh
TPEIIMH U MPU MOCTYKUBAHWU W3/1aBaTh YUCTHIM 3BYK, UTO yYKa3bIBaeT Ha
Ka4eCTBEHHBIN 00KUT U3ACIUN U OTCYTCTBUE HAPYIIICHUM CIUJIOIIHOCTH Ye-
penika. O0s13aTeIbHBIM YCIIOBUEM SIBISIETCS PABHOMEPHOCTD MOKPBITUS U3-
JeUi TPeIIMHOCTOMKOM Tia3yphto. BogomnoriomieHue (pasHCOBBIX HU3/1e-
JUHA HE JOJDKHO TpeBbImaTh 12 %, a u3z nonydapdopa — 5 %.
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Tabnuma 3.3
TunoBble cocTaBbl Mace J1isl IPOU3BOICTBA
CaHUTapHO-TeXHUYecKux u3nenuii (% mo macce)

Martepuaibt ®dapdop | [omybapdop | DasHC
Kaommna 28-30 28-32 32-34
[TnacTuueckas OenoXryIiascs rimHa 20-22 20-22 22-24
[ToyieBOM mImar 20-24 10-12 2-4
[Tecok KBapIEeBHIiA 20-22 25-28 26-30
Boii 000:keHHBIN 6-10 8-12 26-30
XKunkoe cTekio 0,15-0,3 0,15-0,3 0,15-0,3
Cona 0,07-0,15 0,07-0,15 0,07-0,1

DopMOBaHHUE M3IEIUN CAHUTAPHO-TEXHUYECKOTO HA3HAYEHUS OCY-
HIECTBIIIETCS IUTheM U3 HuIMKepa. [Ipu 3Tom mpeaycmaTpuBaroTcs Cieay-
IOIME€ OCHOBHBIE OIEPAIMU: MOJATOTOBKA CHIPHEBBIX MATEPHUAIOB, MIPUTO-
TOBJICHUE JINTEMHOTO U TJIa3yPHOTr0 NUTUKEPOB, GOpMOBaHUE (JTUTHE) U3/Ie-
JU#, UX OIMpaBKa, CylIKa, IJ1a3ypoBaHUE, OOKUT U YCTAaHOBKA apMaTyphl.
BcerioMmorarensHOM ITPOX3BOICTBEHHOM ONEPaLle IIPU 3TOM CILYKUT U3T0-
TOBJIEHUE TUICOBBIX QopM. [1oArOTOBKA CHIPHEBBIX MAaTEPUAIOB U MPUTO-
TOBJICHUE JIMTEHHOT0 IITMKEPA OCYIIECTBISAIOTCS CIOCO0aMU, TPUCYILIUMHU
TEXHOJIOTUM TPOU3BOACTBA TOHKOKepaMuueckux uznenuil. [Ipouecc ort-
JIMBKY MOKET MPOU3BOJMUTHCA HA PYUHBIX CT€HNIAX, JIEHTOYHO-TIOBSIIOY-
HBbIX KOHBEHEpax U MEXaHU3UPOBAHHBIX CTECHJIAX.

Bce pa3HOBUIHOCTH CaHUTAPHO-CTPOUTEIILHONW KEpPaMUKH, OCBOOOXK-
JIEHHbIE U3 TUINCOBOM (hOpMBI (HE3aBUCUMO OT CIOCO0a OTIMBKH), 00s3a-
TEJIBbHO MPOXOIAT OMPABKY, B KOTOPYHO BXOISAT CIEAYIOIIUE ONEPALNHN:
oOpe3ka cinefoB MBOB (PopMbl, 00pabOTKa MOBEPXHOCTEH M OTBEPCTHUH,
IpU CTaBKa OTIEIbHO (hOPMYEMBIX YacTel, Hape3ka pe3nObl u np. [locne
ATOTO W3JICIIUS HAMIPABIISIOTCS Ha TIOJABSIIKY 110 BiiaxkHOCTH 16—18 %, mocne
YEero UX BTOPUYHO OMPABIIAIOT U OTIPABIISIIOT HA MOBTOPHYIO CYLIKY.

Cymat uzaenust 10 BiaxHocTtu 0,8—1 % B HCKYyCCTBEHHBIX KOHBEKTHB-
HbIX MHOTO30HHBIX TYHHEJBHBIX CYIIWJIAX. BBICYIICEHHbIE U3AENUS TJ1a3y-
PYIOT METOJOM MOTPYKEHUs WM MyJibBepuszauuu. [locime rnazypoBaHus
U3JIeNIUsl HAMPAaBISIIOT Ha O0KUT B TyHHEJBbHBIX Ieuyax. TemmnepaTrypa 00-
YKWTa OMPEICIISIETCS COCTABOM MaccChl: (DastHCOBBIC U3/ICJIUSI OOKUTAOT TIPU
1190-1280 °C, mamorupoBanusic — rmpu 1280—1300 °C, morydapdhopoBbie —
npu 1320-1380 °C.
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[Tocne 06xura NPOU3BOUTCS COPTUPOBKA U3JIEIUNA; KOHAUIIMOHHYIO
NPOAYKIUIO HANPABJISAIOT B OTACJICHUE, 1€ €€ YKOMIUIEKTOBBIBAIOT BCEU
HE00XO0IMMOI apMaTypoi. 3aTeM U3/eIus YIIaKOBBIBAIOT U OTIPABJISIOT Ha
CKJIaJl TOTOBOM MPOTYKIIHU.

TpyObl kepamMuyeckue KaHAJIM3ALMMOHHBIC NPUMEHSIOT Uil CTPOM-
TEJIbCTBA OE3HATIOPHBIX CETEM KaHAM3alWU, TPAHCHOPTUPYIOLIMX ITPOMBIIII-
JICHHbIE, OBITOBBIE, JI0XK]IEBbIE, arPECCUBHBIC M HEArPECCUBHBIE BOJIbI. TpyObI
W3TOTOBJISIFOTCS U3 TUIACTUYHBIX TYTOIUIABKMX M OTHEYNOPHBIX TJIMH LIWJIMH-
npuyeckoit popmpl, yHOM 1000—1500 MM, ¢ BHyTpeHHUM auameTpoM 150—
600 mm. Ha o1HOM KOHIIe UMeeTCst pacTpyO JJisi COeIMHEHUS OTACIIbHbIX 3Be-
HbEB TpyOomnpoBoaa. Boxonormiomenue Tpyd 10KHO ObITH HE Oosee 8 %0,
a KUCJIOTOCTOMKOCTh — HE HUke 93 %. TpyObl JOKHBI OBITH BOJOHEIIPOHU-
LaEMBIMU U BBIIEP>KHBaTh BHyTpeHHee AaBieHne He MeHee 0,15 MIla.

TpyObl kepaMuyecKkue ApeHaKHbIE U3TOTOBIISIOTCS U3 TIIUHBI C J0-
O0aBkamMu 1 0€3 HUX U MPUMEHSIOTCS B MEJIMOPATUBHOM CTPOUTENIbCTBE IS
YCTPOMCTBA 3aKPBITOrO JApEeHaXka ¢ 3alIUTON CTHIKOB (MUIBTPYIOUIUMU Ma-
TepUaJIaMH.

TpyObl TpoU3BOIATCSA C LMJIUHIPUYECKOM, IECTU- U BOCBMUTPAHHOM
MIOBEPXHOCTBIO C BHYTPEHHUM auameTpom 50-250 MM u qymmHO#N 333 mm.
Mopo3zocToiikocTh ux — He MeHee F195, a pa3py1iaronias BHEIIHAS Harpy3Ka —
ot 3,5 no 5,0 kH B 3aBHCUMOCTH OT uaMeTpa. BHEIIHsIS TOBEPXHOCTH TPYO
MOKpBIBAETCS Ta3yphlo. Boja B TpyObl MOCTyMaeT uepe3 Kpyrible W Iiie-
JIEBUHBIE OTBEPCTHS B CTBIKAX, @ TAKXKE YEPE3 CTHIKU TPYO.

3.8. CnenuajibHble KepaMHUYeCKHeE N3/1eTus

K cnenuanbHbIM KEPAMUYECKUM U3JICTUSAM OTHOCSTCS KUPIIHY JIJI51 JIbI-
MOBBIX TPYO, KIIMHKEPHBIA KUPIUY U KUCIOTOYHOpHBIC u3aenus [1].

Kupnu4 asst 1bIMOBBIX TpyO NpUMEHSETCS ISl KK KUPITUYHBIX
U GyTEPOBKHU KEI€300€ TOHHBIX TPOMBIIIIEHHBIX JBIMOBBIX TPYO IIPHU TEM-
neparype HarpeBa kupnuda He 6osee 700 °C. Kupnuy u3rorapisieTcs: Ma-
pok ot M125 no M300. Pasmepsl kupninya: aymHa 120 u 250 MM, mmpuHa
120 unum 250 mm, TonuuHa 65 ninu 88 mm. Kupnud ObiBaeT npsiMOyroJibHbIN
WJIU KJIMHOOOpa3HbI. MeHbIIYI0 JUTMHY KIMHOOOPa3HOTro KUpHuya NpUuHU-
marot 70, 100, 200 1 225 mm. BojonoronieHre Kupnuda JOIKHO ObITh HE
MeHee 6 %, a mopo3ocToitkocTh — F25, F35 u F50.
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KinHkepHbIH KHPIWY [TOTY4Yal0T 00KUTOM TJIMH /10 TIOJIHOTO CTIeKa-
HUSA, HO 0€3 OCTEKJIOBBIBAHUS MOBEPXHOCTH, [TOATOMY OH OTJIMYAETCS OT
OOBIYHOTO BBICOKOW MPOYHOCTBIO U MOPO30CTOMKOCThIO. HoMuHambHbBIE
pa3Mepbl KUpIuya yKa3blBaeT U3roTOBUTENb. DOpMy U pa3mMephl KUpnuya
YKa3bIBAIOT B pab0oUuX depTexax (MPOCKTHOM JOKYMEHTAIUHU) U COTJIaco-
BBIBAIOT C 3aKa3uyuKoM. TommuHa Kkuprnuya JoJKHa ObITh HE MeHee 40 MM,
COOTHOILICHUE JIJIMHBI K TOJIINHE KUPIIMYa HE JOJKHO MpeBbIaTh 6. Cpen-
HAAs IUIOTHOCTh KMPIIMYA J0JDKHA OBITh He MeHee 2100 kr/m3, Tlo mpoumno-
CTH KJIMHKEPHBIA KUPIIUY Moapa3faessitoT Ha mapku: M300, M400, M500,
M600, M800, M1000. ITpeaen mpoyHOCTH KUpIIHYa IpU U3TU0e — HE MEHEE
7,5 MlIla. Bonomnornomnienue kupnuya npu atMoc(hepHOM JTaBIICHUH — HE
oosee 2,5 %. Kupnud q0mKeH ObITh MOPO30CTOMKUM U B HACHIIIIEHHOM BO-
JIOM COCTOSTHUU JOJIKEH BBIJACPKUBATh 0€3 BUIUMBIX MPU3HAKOB MOBpE-
KIECHUM UK pa3pylIeHUH (pacTpeCKMBaHuUeE, ISyIIEHUE, BRIKpAIIMBAHHE,
oTKoJIbl) HEe MeHee 200 HUKIOB MONEPEMEHHOTO 3aMOPAXKUBAHUSA U OTTAH-
Banus. MlcTupaeMoCTs KUpIuya J0JDKHA ObITh He Gonee 1,5 r/cm?, kucio-
TOCTOMKOCTh — HE MeHee 95 %. KimuHkepHbIi KUpIIUY Ha3bIBAIOT TAKXKE J10-
POKHBIM U IPUMEHSIIOT ISl HOKPBITUS IOPOT ¥ MOCTOBBIX, OOMYPOBKH Ka-
HAJIM3alMOHHBIX KOJUIEKTOPOB M OOJIMIOBKM HaOepexxkHbIX. [Ipumensercs
OH Y B XUMHUUYECKOMN MPOMBIIIEHHOCTH KaK KUCIOTOCTOMKUI MaTepuall.

Kucaoroynopusiii KHUpnu4 nIpuMeEHsETCs s 3alUThI arnaparoB U
CTPOUTEIBHBIX KOHCTPYKIIHMH, pa0OTAOIIUX B YCIOBUSX KUCIBIX arpeCcCUB-
HBIX Cpell, U Ipu PyTEPOBKE JABIMOBBIX TPYO, KOTOpPBIE CITY>KaT JUIsl OTBOJIA
JBIMOBBIX T'a30B, COAEPKAIIUX arpecCUBHbIE cpenbl. Kupnuyu u3rotosis-
€TCs BBICIIEH U NIEPBOM KaTErOpUM KayecTBa Tpex KiaccoB A, b u B u ye-
ThIpeX (opM: MpsIMOM, KIMHOBOM (TOPLIOBBIA U PEeOPOBBIiA), paguaIbHBIMI
(momepeyHsbIil U MPO0JIbHBIN) U (hacOHHBIN (cle3HuK). PazMepsl kupnunya
230x113x65 u 230x113x55 mm. CBOWCTBAa KUPIIUYA UMEIOT CIEAYIOIINE
3HAUEHHUSI: KUCIOTOCTOUKOCTh — 98,5-96 %, mpodHOCTh MpU CXKATUU —
60—35 MIla, Tepmuueckast CTOMKOCTb — 5—25 TermmocMeH.

Kuciaoroynopuble NJMTKH IPUMEHSIOTCA )1 (yTEpOoBKH 000py10-
BAHMS U 3AIIUThI CTPOUTEIIBHBIX KOHCTPYKIHM U COOPY>KEHUM, SIKCILTyaTH-
PYEMBIX B YCJIOBUSIX BO3JICUCTBUS arpecCUBHBIX cpel. [InuTku npousso-
JATCSI BBICIIETO0 M TIEPBOTO COPTOB 6 MapoOK: KUCIOTOyIOpHBIE dhapdopo-
Beic (K®D), tepmokucioroynopusie aynutoBbie (TKJI), Tepmoxucioro-
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yrhopHbie i ruapoiausHoi npomseinnieHHoctH (TKI), kucnoroymopHbie
UIS CTpOUTEeNbHBIX KOHCTpYKIMH (KC), KHCIIOTOYIOpHBIE MIaMOTHBIE
(K1) u repmokucioroymnopHsie mamortHbie (TKIL),

[To bopMe mIMTKM OBIBAIOT: KBaJIpaTHbBIC IJIOCKUE, KBaApaTHBIE pajiu-
albHBIE, MPSIMOYTOJIbHBIC, KIMHOBBIE M crnapeHHble. C OJHONH CTOPOHBI
IUTUTKK HUMEIOT PEOPUCTYI0 TMOBEPXHOCTh, O0ECIEUMBAIOIIYIO JIy4lllee
cuerienne ¢ pyrepupyemoit KoHCTpykiuei. CBoCTBa MJIMTOK: BOJIOIO-
riomenue 0,4-8 %; kucnoroctoitkocth 97-99 %; npenen npouyHocTy npu
cxatuu 10—-150 Mlla, a npu uzrudbe — 10-40 Mlla; Tepmuyeckas cToM-
KocThb 2—10 TermmocMeH; MOpo30CTOMKOCTh 15—20 1UKIIOB.

4. HEOPTAHUYECKHUE BAXKYIIUE BEHHIECTBA

4.1. O01ue cBeIeHus

HeopraHndecKuMH BsOKYIIUMHU BEIICCTBAMH HA3bIBAIOT MOPOIIKO00-
pasHbIe MaTepuaibl, KOTOPbIC IPH CMENIMBAHUK C BOJOW 0Opa3yroT Iuia-
CTHYHO-BSI3KOE TECTO, CIOCOOHOE CO BPEMEHEM CaMOITPOU3BOJIBLHO 3aTBEp-
JIeBaTh B pe3yJibTaTe (PU3HKO-XUMHUECKUX TporieccoB. [lepexoms u3 trecto-
00pa3HOro B KaMHEBHUJHOE COCTOSIHHE, BSDKYIEE BEIIECTBO CKpEIUISICT
MeXIy co00¥ KaMHU 0O 3€pHa MecKa, IpaBusl, eOHs. DTO CBOMCTBO Bsi-
KYIIUX UCTIOIB3YIOT JUIsl U3TOTOBJICHHS OSTOHOB, CHJIMKATHOTO KHPITHYA,
acOOIIEMEHTHBIX M JIPYTMX HEOOOKKCHHBIX MCKYCCTBCHHBIX MaTEPHAJIOB;
CTPOMTEIIHHBIX PACTBOPOB — KJIQIOYHBIX, IITYKATYPHBIX H CIICITHATBHBIX.

Heopranndeckue BsDKYIIHE BEIIECTBA ICIST Ha BO3YIIHBIC U THIPaB-
JTMYECKHE.

Bo3ayniHble BsIKyIIue CIIOCOOHBI 3aTBEPICBATh U JTUTCIILHOC BPEMSI
COXPaHATh MPOYHOCTh TOJIBKO HA BO3ayXxe. [1o XUMHUUECKOMY COCTaBy OHH
JCIATCS Ha yeThipe rpymisl [1]:

1) uzeecmrosvie 6s2icywue, COCTOSINNE, TIABHBIM 00pa30M, U3 OKCHIA
kaneiusa CaO;

2) euncogvle 6sicyujue, OCHOBOM KOTOPBIX SIBJISCTCS CEPHOKHUCIIBIN
kanpimid CaSOq;

3) MaeHesuanvHbie ssicyuyue, CoaepKanme KaycTnaeckuii Marae3ut MgO;

A)orcuokoe cmexno — cuarkat Hatpus (NaxSiOs) wm kanus (K2SiOs)
(B BUJI€ BOJIHOTO PacTBOpa).

73



I'uapaBiauveckue BSKYIIUME TBEPACIOT U JUIUTEIBLHOE BPEMs COXpa-
HSIOT TIPOYHOCTH (MIIH JTaKe MOBBIIIAIOT €€) He TOJBKO Ha BO3JIyXe, HO U B
Bojc. [Io cBOEMy XMMHUYECKOMY COCTaBY THAPABINYCCKUC BSOKYIITUC BEIIIC-
CTBa MPEICTABIISAIOT COOOMU CIOKHYIO CHCTEMY, COCTOSIIIYIO B OCHOBHOM U3
coequHeHnii 4deTbipex BUI0B: CaO-SiO2-AlOs-Fe20s3. OTn coenmHeHUs
00pasyroT TPY OCHOBHBIE TPYIIIHI THAPABIHYCCKUX BSHKYIINUX: CHIIUKATHBIC
LIEMEHTHI, COCTOSIIINE MPEUMYIIECTBEHHO (Ha 75 %) U3 CUIIMKATOB KAJIBLIUS —
K HAM OTHOCSITCS IMOPTIAHAIEMEHT M €r0 Pa3HOBUIHOCTH;, aFOMHUHATHBIC
IIEMCHTHI, BSDKYIIEH OCHOBOM KOTOPHIX SIBJISIOTCS aJJFOMHUHATHI — TJIABHBIM
U3 HUX SIBJISETCS TIMHO3EMUCTBIN [IEMEHT M €0 Pa3HOBUIHOCTH; THIPaB-
JMYecKas U3BeCTh U poMaHIeMeHT [1].

B oTnenbHyr0 IpyITy BRIACISIOT BSKYIIHE ABTOKJIABHOTO TBEPIeHHS —
9TO BEIIECTBA, CMIOCOOHBIC MIPU aBTOKJIABHOM CHHTE3€, IIPOMCXOAIIEM B
CpeJie HAaChIIIIEHHOTO BOSHOTO Tapa, 3aTBEpeBaTh ¢ 00pa30BaHUEM ILIOT-
HOTO, IIPOYHOI'O KaMHs. B 3Ty IpyIimy BXOAST: U3BECTKOBO-KPEMHE3EMU-
CTBIC, M3BECTKOBO-30JIbHBIC, H3BECTKOBO-IIIAKOBHIC BSOKYINNE, HE(EICHO-
BBIN IIEMEHT U JIp., XOTS 10 CYIIIECTBY OHH TOXKE OTHOCSTCS K THApaBINYC-
CKUM BsDKyIHM [1].

4.2. Bo3ayumHble BSKylIMe BelecTBa

4.2.1. Cmpoumenvnasn 6030yutHas u3eecmap

N3BecTh (Kak U TUIIC) — IPEBHEMIIIEE BIKYIIEE BelecTBO. Ee mpume-
HSUJTU 32 HECKOJIBKO THICSY JIET JI0 HAIIeH JPBHI.

Bozayuinas u3Bectb — IPOIYyKT YMEPEHHOTO 00kKHUra KajlblUEeBO-Mar-
HUEBBIX KapOOHATHBIX TOPHBIX TOPOJ: MeJia, U3BECTHSIKA, I0JIOMUTU3UPO-
BAaHHOT'O MU3BECTHSKA, TOJIOMUTA C COACPKaHUEM TIIMHBI He O6oJiee 6 %.

OCHOBHOM COCTaBJISIIOIIEH HU3BECTHSIKA SBIISIETCS KapOOHAT KaJblLUs
CaCOs. O6xwuraror m3pectHak npu Temieparype 900-1200 °C mo Bo3-
MO>KHO OoJiee nmosiHoro yaainenus CO2 no peakiuu:

CaCO3 = CaO + COs..

[Iponykt o0xura conepxut, kpome CaO (OCHOBHOM COCTaBHOW ya-
CTH), TAK)K€ U HEKOTOPOE KOJIMYECTBO OKCHJIa MarHusi, 00pa3oBaBIIIETOCs B
pe3yiabTaTe TEPMUYECKON JUCCOIMAMU KapOOHATa MarHus:

MgCOs = MgO + COea.
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UeM BbllIE coqiepaxanne OCHOBHBIX okcuioB (CaO + MgO) B uzBecTy,
TEM IJJACTUYHEE U3BECTKOBOE TECTO U TEM BbIIIE €€ copT. ConepkaHue He-
MOTaCUBIIHNXCS YaCTUIl, K KOTOPBIM OTHOCSTCSI YaCTHUILIBI HEIOKOTa U Iiepe-
KOTa, CHMKAET KayecTBO M3BeCTH. HenokoroM Ha3pIBalOT OCTABIIMECS
3epHa CBIPBsS (M3BECTHSKA), KOTOPHIE OTOMIAIOT U3BECTKOBOE TECTO, YXY/I-
IAI0T €ro MJIACTUYHOCTh U MIECKOEMKOCTh. Ilepexor npeacraBisier coOoi
OCTEKJIOBAaHHBIN TPYIHOTACIIIMKUCA OKCHUJ KallbLUsl, YILUIOTHEHHBIN INPHU
BBICOKOWM TemmepaTrype. HacTuipl nepekora ruIpaTUPYIOTCS OYE€Hb MEJ-
JIEHHO C YBEJIMYEHHEM CBOETO 00bEMa, YTO MOXKET BBHI3BATh PACTPECKUBa-
HUE IITYKATYypKHU, U3BECTKOBBIX U3/ICIIHI.

OO0>UT U3BECTHSIKA Yallle BCEro MPOU3BOJIAT B IIAXTHBIX €YaX, B KO-
TOpbIE MU3BECTHSK IMOCTYHaeT B BUAEC KYCKOB pazMepoMm 8—20 cM, oOKur
MEJIKMX KYCKOB U3BECTHSIKA MOKET MPOU3BOJUTHCS BO BPALIAIOIINXCS T1€-
yax. [Ipu 00xure nu3BecTHsIKA yAQISETCS YIIEKUCIIbIN Ta3, COCTaBISIOIIMIMA
44 % ot maccel CaCOs, 103TOMY KOMOBasi HeralieHas U3BeCTh MOJIy4aeTCs
B BUJI€ TOPUCTHIX KYCKOB, AKTUBHO B3aUMO/JICUCTBYIOIIUX C BOJIOM.

["amenne BO3MYIIHOW M3BECTH 3aKIIOYAECTCS B TMAPATALMU OKCHJIA
KaJIbLUS [IPU JEUCTBUH BOJBI HA KOMOBYIO HETAIIEHYIO U3BECTh:

CaO + H20 = Ca(OH)g.

["amenue compoBOXKAAETCA PA30TPEBOM MAcCChl BCJIEACTBHUE BBIJICIIE-
HUS 3HAYUTEIBHOTO KoJnyecTBa Teria — 950 kJx/kr. B mpouecce rameHust
KYCKHU HETallIeHOW U3BECTH CAaMOIIPOU3BOJIBHO AUCIEPTUPYIOTCSA, pacmaaa-
acb Ha ToHkue yactuibl Ca(OH)2 pasMepoM B HECKOJIBKO MUKPOHOB
(ToHbIIIE, YeM y LleMeHTa). Bo3ayiHas u3BecTh ABISIETCS €AMHCTBEHHBIM
BSDKYIIIMM BEIIECTBOM, KOTOPOE MPEBPALIAETCS B TOHKOAUCIIEPCHOE COCTO-
SHUE XUMUYECKUM JIUCIIEPTUpOBaHuEM. Bricokas ynelibHasi IOBEPXHOCTh
yactull Ca(OH)2 o6ycnaBiauBaeT O0JIBIIYIO BOJOYICP>KUBAIOIIYIO CITOCO0-
HOCTh U IUIACTUYHOCTh U3BECTKOBOIO TecTa. [locie orcranuBaHusi u3BecT-
KOBOE€ TecTo cojepkuT okojio 50 % tBepapix yactur; Ca(OH)2 u 50 %
BOIbl. Kaxkast yacTuila okpy>keHa TOHKUM CJI0E€M aJcOpOMPOBAHHOM BO/IbI,
UrparoNieil posib cBOe0OPa3HOM THIPOIMHAMUYECKON cMa3KH, oOecreurnBa-
IOIIIEH BBICOKYIO INIACTUYHOCTh M3BECTKOBOI'O TECTA B CMECHU C TIECKOM MPH
U3TOTOBJICHUU CTPOUTEIBHBIX PACTBOPOB.

["amenne KOMOBOM HM3BECTHM B TECTO Ha CIELMAIU3UPOBAHHBIX pac-
TBOPHBIX 3aBOJIaX MPOU3BOJAT B U3BECTETACUIIBHBIX MAIIIMHAX.
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MexaHu31pOBaHHOE rallleHUEe YCKOPSIET MPOLIECC, MOBBIIIAET KAYECTBO
U3BECTKOBOro TecTa. Ha HeOOMbIINX CTPOKax KOMOBYIO U3BECTh CHavalla
racsiT B TBOPUJIaX, U U3BECTKOBOE TECTO YEPE3 CETKY CIMBAIOT B U3BECTEra-
CWIbHYIO SIMYy, B KOTOPOH 3aBeplIaeTcs ramenue. M3BecTkoBoe TecTo BbI-
JEP>KUBAIOT B SIME HE MEHEE JIBYX Helelb. Heb3si MpuMeHsITh U3BECTKOBOE
TECTO, B KOTOPOM OCTaJIaCh HEMIOTACHBIIIASICSl U3BECTh, TAK KaK €€ TallleHHe
B LITYKATypKE U KJIaJIKEe BbI30BET PACTPECKMBAHUE 3aTBEP/IEBILIETO U3BECT-
KOBOI'O pacTBOpa.

B 3aBrCcHMOCTH OT KOJIMYECTBa BOJIBI, JOOABIsIEMONM K KOMOBOM H3Be-
CTH, MOHO TOJIyYUTh U3BECTKOBOE TE€CTO WJIM TUJIPATHYIO H3BECTh (ITy-
HIOHKY). ['allleHHe M3BECTHM B MYIIOHKY OCYIIECTBISIOT B THUAPATOpax
HEIPEPBHIBHOTO JIEUCTBUS, B KOTOPHIX BBIAEISAIONICECS TEIUIO U BOJASHBIC
Mapbl UCIOJB3YIOTCS ISl MPEBPAIICHUS KOMOBOW M3BECTH B TOHYAMIIIUN
IOPOIIOK MIOTHOCTEIO 400450 kr/m3. [lpy raneHuy B MyIIOHKY U3BECTH
yBeIu4YMBaeTcs B 00beme B 2—3,5 pasa; B O0JIbIIICH CTENEHU «pacyllnBa-
€TCs» BBICOKOAKTHUBHAS U3BECTh C BHICOKUM cojepkanueM CaO.

Teepoenue cawenou useecmu. VI3BecTb NPUMEHSAETCA HA CTPOUTEIIb-
CTBE B BUJIE CTPOUTEIHHBIX PACTBOPOB, T. €. C IECKOM U IPYTUMHU 3aTI0JTHH-
tensiMu. Ha Bo3/iyxe M3BECTKOBBIM pacTBOP MOCTEIIEHHO OTBEPJICBACT IO/
BIUSHUEM JIByX OJIHOBPEMEHHO MPOTEKAIOIIMX IMPOIECCOB: BBICHIXAHHE
pactBopa, conmxenne kpuctaioB Ca(OH)2 1 ux cpacranue, a Takxe Kap-
OOHM3AIMS U3BECTH MOJT ICUCTBUEM YTIEKHUCIIOTO Ta3a, KOTOPhI B HEOOIb-
IIIOM KOJIMYECTBE COJIEPKUTCS B BO3/IyXE:

Ca(OH)2 + CO2 = CaCOs + H20.

B pesynbraTe 3TON peaknuu oOpasyroluiicss KapOOHAT KajbLUs
CaCOs cpacraercs ¢ kpuctamiamu Ca(OH)2 u ynpoyHsieT U3BECTKOBBIM
pactBop. OgHaKo mporecc KapOOHU3AIMHI MPOUCXOJAUT OUYE€Hb MEJICHHO,
TaK KaK Ha IOBEPXHOCTH CJI0SI U3BECTKOBOT'O pacTBOpa 00paszyeTcs IIOTHAS
KOPKa U3 YIIEKHUCIIOr0 KaJbLIMsI, 3aTPYAHSIOIAs IPOHUKAHHUE YTIEKUCIIOrO
ra3a BHyTpb. DTUM OOBSICHIETCS UCKIIOUUTEIHHO MEIJICHHOE HapacTaHHUE
MIPOYHOCTHU U3BECTKOBBIX PACTBOPOB.

Tak xak mpu kapOOHU3AIMU BBIJEISAETCS BOJA, IITYKATYPKY U CTEHBI,
B KOTOPBIX MPUMEHEHBI H3BECTKOBBIE PACTBOPHI, MOJBEPralOT CYIIKE.
Cy1ika ycKopsieT IpOoIIecC UX TBEPICHHUS.
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Monomas necawenas uzgecms. MOJIOAYIO HETALIEHYIO U3BECTh MOY-
YaloT IMyTEeM TOHKOTO pa3MoJjia KOMOBOM M3BECTH 0€3 Mpe/IBapUTEILHOIO
ramenusi. CTpOUTENIbHbIE PACTBOPHI U OETOHBI, TPUTOTOBJIECHHBIE HA MOJIO-
TOI HEralmeHOl WM3BECTH, OBICTPO CXBATHIBAIOTCS U OTBEPACBAIOT BCIE-
CTBUE TMAPATAllMOHHOTO TBEPJECHUS HeraleHou nu3Bectu. [lpu npaBuibHO
nog00paHHOM BOJIOM3BECTKOBOM OTHoueHuu (0,9—1,5) xkpuctaminsl ruj-
POKCH/JIa KalIbIIUsI, TOJTYYUBIIKECS MIPU TUIPATAIIMN OKCU/IA KaJIbIIKs HETo-
cpeacteeHHo B matepuanie (CaO-H20), cpacratorcs Mexay coOodt u
OBICTPO 00pPa3yIOT MPOYHBIN KpUCTAILTMYECKU cpocTok. CaMmopa3orpeBa-
HUE MaTepuaia (pacTBopa Wik 0€TOHA) CO CBOEH CTOPOHBI CIIOCOOCTBYET
YCKOPEHUIO TBEPACHUS U POCTY IPOUYHOCTH PACTBOPA, YTO OCOOEHHO BaXKHO
P 3UMHUX padoTax (KaMeHHOU KJIaaKe, ITyKaTypKe U Ap.).

Bo u30exxanue uype3MepHOro pa3orpeBa Hy>KHO M03a00TUThCA 00 OT-
BOJIE U3JIUIIIHETO 3K30TepMUYecKoro Tera. [Ipu 3ToM HUKaKUX TPEIrH OT
raiieHusl U3BeCTU HE 00pa3yeTcs, a BO3MYyIIHAs U3BECTh BEIET CeOsl Kak
OBICTPOCXBATHIBAIOIIEECS U OBICTPOTBEP/ICIOIIEE BSIKYIIIEE BEIIECTRO.

B MOJI0TY10 HeraimeHyr M3BECTb U THMAPATHYHO U3BECTH (IIYLIOHKY)
paspeniaeTcsi BBOJUTh TOHKOMOJIOTbIE MUHEpaIbHbIE JOOABKH: JOMEHHBIE
Y TOIUIMBHBIEC ILIJAKH, 30JIbl, U3BECTHSK. [IpOAYKT COBMECTHOro mnomosna
HEralieHol U3BECTU U KapOOHATHOM MOPO/Ibl HA3bIBAIOT KapOOHATHOM U3-
BECTHI0. MOJIOTYIO HETaIICHYI0 U3BECTh OOBIYHO HCIIOIB3YIOT Cpasy Mocie
MOMOJIa, TaK KaK BCJEACTBUE IMOTJIONIEHUS BJIArd U3 BO3JyXa OHA TEPSET
CBOM BSDKYIIIME CBOMCTBA.

Buowt u npumenenue 6030ywnotn uzgecmu. B 3aBUCUMOCTH OT COAEP-
aHUS OKCUJAa MarHusi BO3AYILIHAas U3BECTh PA3JESAETCs HA KaJIbIUEBYIO
(MgO <5 %), maraesnansayro (MgO = 5-20 %) 1 BeIcCOKOMarHe3uajibHYI0,
i gosiomutoByro (MgO = 20-40 %) [3].

HaunGosiee BaxXHBIMH MOKA3aTEIIIMU KaueCTBA U3BECTH SIBJISIOTCS:

— aKTUBHOCTh — TIPOIICHTHOE COJEPKaHUE OKCHUIOB, CIIOCOOHBIX
TacUThCS;

— KOJINYECTBO HEMOTACUBILIUXCS 3€PEH (HEIO0KOT U MIEPEXKOT);

— BpeMs raiieHusl.

B 3aBucHMOCTH OT BpEMEHHU TallleHUs! U3BECTU BCEX COPTOB pa3iiu-
YaroT: OBICTPOTACSIIYIOCS U3BECTh C BPEMEHEM TallleHus 10 8 MHH, Cpe/l-
HEracsIIycs — € BpeMsl TallleHUs] He TIPEBBINIACT 25 MUH U MEIJICHHOTa-
CSIIIYIOCSI C BPEMEHEM TallleHHs He MeHee 25 MUH.
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CtpouTtenbHbie paCTBOPHI HA BO3YIIIHOW U3BECTH UMEIOT HEBBICOKYIO
npoYHOCTh. Tak, M3BECTKOBBIE PACTBOPHI 4epe3 28 CYyTOK BO3AYIIHOTO
TBEPACHHS UMEIOT MPEJIeN IPOYHOCTHU MPH CXKATUU: HA TAIlICHOW U3BECTH —
0,4-1,0 MIla, na mosoToit HerameHo uzBectu — 10 5 Mlla. [TosTomy copt
BO3YIIHON M3BECTH YCTAHABIMBAIOT HE MO MPOYHOCTH, a MO XapaKTepH-
CTHKaM ee cocTaBa. UeM MeHbIIIe TTIMHUCTHIX U APYTUX MPUMECEH B UCXO/I-
HOM M3BECTHSKE, TEM BBIIIC aKTUBHOCTH N3BECTH, OBICTPEE IPOUCXOIUT €€
raiieHue 1 00JIbIIe BbIXOJ U3BECTKOBOIO TECTA.

Bonbiioe KOMTUYeCTBO M3BECTH MAECT HA M3TOTOBJICHHE CHIUKATHOTO
KAPIUYa ¥ CHJINKATHBIX OCTOHOB: SYEUCTHIX, JICTKHUX, TSKEIBIX, a TaKXKe
UCIIOJIb3YETCS B CMEIIAHHBIX BOKYIUX [4].

H3zeecmkogo-uinakosvie U U38eCMKOB0-NYYYOIAHOBbIE BANCYUIUE.
[TomydeHnne W3BECTKOBO-IIIAKOBBIX BSHKYIIIMX OCHOBAaHO Ha CIIOCOOHOCTH
TOHKOM3MEIbYCHHBIX IPAHYIMPOBAHHBIX JOMEHHBIX ITUIAKOB TBEPACTH IPU
no6aske n3Bectd. OOBIYHO IIJIAK Pa3MaJIbIBAIOT COBMECTHO C BO3JYIITHOM
U3BECThIO, COJIEp)KaHUe KOTOpoi B BspKymiem cocrtaBiser 20-30 %.
[Tpu momoute 1o6aBsAtOT 10 3—5 % Trurca A1l yIydlIeHHs MpoILecCOB TBEP-
nenusi. M3Bects, pearupysi ¢ HU3KOOCHOBHBIMU aJTFOMUHATAMU U CHJIHKA-
TaMU IIJIaKa, CIIOCOOCTBYET OOpa30BAHHMIO BBICOKOOCHOBHBIX THIPOAIIO-
MUHATOB M THUAPOCUIMKATOB KaibIus. J[00aBIsIeMbIil THIIC pearnupyeT B
BOJTHOM PacTBOPE C allOMUHATAMU KaJIblUsi, 00pa3ys TUaApoCyIb(oartoMu-
HAT Kayblud. B pe3ynbrare 000uX 3THX MPOIECCOB BO3PACTAECT MPOYHOCTh
BSDKYIIIETO.

M3BECTKOBO-IIUTAKOBBIC BSDKYIIIME CXBATHIBAIOTCS U TBEPICIOT ME/I-
JIEHHO, HO TP TEIJIOBJIAXHOCTHOW 00pabOTKE TBEPACHUE YCKOPSETCS.
OHM CTOMKM B TPECHOM BOJI€, HO HMEIOT HU3KYKD MOPO30CTOMKOCTD.
M3BECTKOBO-IITAKOBBIE BSDKYIIIHE MMPUMEHSIOT B O€TOHAX HEBHICOKMX Ma-
POK ¥ B CTPOUTEIIbHBIX PACTBOPAX.

N3BeCTKOBO-TYIIIOIAHOBBIE BSDKYIIME U3TOTOBJISIOT MTyTEM COBMECT-
HOT'O TIOMOJIa TPEIIeJIOB, TUaTOMUTOB U JAPYTHX aKTHBHBIX MHUHEPAIbHBIX
100aBOK ¢ W3BeCThIO. [Ipy TBepACHNH BO BIAXKHBIX YCIOBUSX WJIM B BOJC
00pa3yroTcsi HU3KOOCHOBHBIE THIPOCHIIMKATHI Kanblivs. Ha Bo3yxe B cy-
XWX YCIIOBUSAX THIPOCHUIUKATHI CTIOCOOHBI JETUIPATHPOBATHLCS, TIPU ITOM
IPOYHOCTD U3JIEIHSI MOKET CHIIbHO CHUXKATHCS. [I[pOYHOCTD ATHX BSIKYIITUX
HEBBICOKA, U OHHU INMPUMEHSIOTCS TaM e, TJIe ¥ U3BECTKOBO-IIIJIAKOBHIC
BSDKYIIIHC.
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4.2.2. I'uncosuie saxcywue eeuecmea

['uncoBeie BSOKYIIHME BEIIECTBA — 3TO BO3AYILIHBIE BSXKYIIUE, COCTOS-
1€ B OCHOBHOM M3 TMOJIYBOJHOTO THIICA WJIU aHTHAPHUNIA U TMOJTydaeMbie
TEIJIOBOM 00pabOTKOM ChIPhS U TIOMOJIOM.

ChIpbeM 715 TOTY4YEHUSI TUTICOBBIX BSIKYIIIMX Yallle BCETO CITY>KUT Top-
Has MOPO/JIa — TUIICOBBIA KAMEHb, COCTOSIINNA MTPEUMYIIIECTBEHHO U3 MUHE-
pana rurnca CaSOs:2H20. Ucnonb3ytoT u anruaput CaSOs, 0TX0abI HpO-
MBITIIEHHOCTH ((pochoruric — ot nepepaboTKH IPUPOIHBIX (PochaToOB B CY-
nepdocdat, Goporuric u ap.).

['uncoBbie BSKYIIUE BEIIECTBA MOJPA3ICISAIOTCS, B 3aBUCUMOCTH OT
TeMrepaTypbl TEIJIOBONH 0OpaOOTKHM, Ha JABE TPYIIIBI: HU3KOOOXKHUTOBBIE
1 BBICOKOOOKUTOBBIC.

Hu3k000:KMTr0BbBIE TMIICOBBIE BSKYIME TTOTYYarOT TEIJIOBOM 00pa-
00TKOM MpUpOAHOrO rurica npu Hu3kux temmneparypax 110-180 °C. Onu
COCTOAT B OCHOBHOM M3 TTOJIYBOJTHOTO THIICA, TAK KaK JIETUApATAIUS ChIPbS
IpU yKa3aHHBIX TeMIlepaTypax MPUBOJIUT K MPEBPAIICHUIO JBYBOJHOIO
TUICa B OJIYTHAPAT:

CaS04-2H20 = CaS04.0,5H20 + 1,5H20.

K HU3K000KUTOBBIM TUTICOBBIM BSIKYIIIMM BEIIECTBAM OTHOCSIT CTPO-
UTEIBHBIN, JOPMOBOYHBIN U BEICOKOTIPOYHBIH THUIIC.

CmpoumenvHulli 2unc N3rOTOBIISIOT HU3KOTEMIIEPATYPHBIM 00KUTOM
TUIICOBOM TOPOJIbI (TUIICOBOTO KaMHsI) B BApOYHBIX KOTJAX WJIM TeYax.
B nepBom ciiydyae rurncoBblii KaMEHb CHauaja pa3MaliblBalOT, a MOTOM B
BUJIC TIOPOIITKA HArpeBalOT B KOTJax. VMIMewTcs MpOMBIIUICHHbIE yCTa-
HOBKH, B KOTOPBIX COBMEIICHBI TOMOJ ¥ 00kur. [Ipu 00kure B HE3aMKHY-
TOM IIPOCTPAHCTBE BOJIA BBIJIECTSAETCA U YAAISIETCS B BUJIE Mapa.

CTpouTeNbHBIN TUIIC COCTOUT B OCHOBHOM M3 KPUCTAIIIOB B-MoaAu(U-
karuu CaSOs4:0,5H20, comepUT TakKe HEKOTOPOE KOJWYECTBO aHTH-
puaa CaSOs u yactuubl Hepaznoxusuierocs cbipbsi CaSO4-2H20.

CBoiicTBa cTpouTebHOr0 rumnca. CTpouTeabHbIN TUIIC MPEICTaB-
JsieT coOoi MopoIIokK 6esoro upeta. [IMOTHOCTE €ro B phIXJIOM COCTOSIHUU
xonednercs B peaenax 800—1100 kr/m®, a B ymmorHenHoM — 12501450 kr/m3,
MCTHHHAs IIOTHOCTh — 2,6-2,75 r/cM®. OH sBnsieTcs OBICTPOCXBATHIBAKO-
HIMMCSL U OBICTPOTBEPCIONIUM BSXKYIIUM BEIIECTBOM, K OCHOBHBIM CBOM-
CTBaM KOTOPOTO OTHOCSIT BOJOINOTPEOHOCTb, CPOKU CXBAThIBAHUS, TOH-
KOCTb ITOMOJIa M MPeJIes MPOYHOCTH IpH CxaThu U u3ruode [3].
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Hopmanvnas ecycmoma euncoeoz2o mecma XapakTEPU3YETCS KOIUYE-
CTBOM BOZBI (B %), IPU KOTOPOM IMOJYHYAETCA TECTO 3aJAHHOM MOJBHKHO-
cti. CTpouTenbHBIN TUIC 00J1a/1aeT 00IBIION BOAONOTPEOHOCTHIO. 1151 To-
Jy4eHUs1 TecTa HOopMalibHOM TycToThl HeoOxoaumo 50-70 % Boabl 1O
Macce TUrca.

Cpoxu cxeamvieanus 2uncogo2o mecma (T. €. TAKOU TYCTOTBI TECTO,
[P KOTOPOM MEXAHUYECKOE NIEPEMEIINBAHUE €TI0 3aTPYAHEHO WIIA HEBO3-
MO3KHO) OTIpeNIeIIsII0TCS Ha pubope Buka nmo riryOuHe nmorpy>KeHust Uriibl B
TUIICOBOE TECTO HOPMAJIBHOM I'yCTOTHI.

[Io cpokaM CXBaTbIBaHUS TUIICOBBIE BSKYILIUE JAEIAT HA TPU I'PYIIIbL:
A — OpIcTpOoTBEpAcIONIKEe (HAYalo CXBAaThIBAHUS HE paHEe 2 MUH U KOHEI]
CXBaTbIBaHUS HE Mo3Hee 15 MuH); b — HOpManbHOTBEpACHOLIKE (COOTBET-
CTBEHHO, Hayajio He paHee 6 MUH U KoHell He no3aHee 30 muH); B — men-
JIEHHOTBEpACIoUMe (Hayalo cXxBaTbIBaHUs He paHee 20 MUH C MOMEHTA 3a-
TBOPEHUS TUIICOBOTO TECTA U KOHEIl CXBATHIBAHUS HE HOPMUPYETCS).

bricTpoe cxBaTbIBaHME TUIICA 3aTPYAHIET pabOTy, IOITOMY B Cllydae
HEO0OXOJUMOCTH K THUIICOBOMY TECTY JOOABISIOT 3aMEJIJTUTEIN CXBaThIBa-
Hus B kosuuecte 0,1-0,3 % mo macce rurnca. [Ipu npousBoacTBE TUICO-
OCTOHHBIX H3AEIHN MOXET BO3HUKHYTh HEOOXOJUMOCTbh B YCKOPEHHH
CXBAaTbIBAHUS THUIICA, TOTJA K HEMY J00ABIISIIOT B HEOOJIBIIIOM KOJIMYECTBE
JIBYBOJIHBII TUIIC U TOBAPEHHYIO COJIb.

IIpounocms eunca XapakTepU3yeTCs MPENEIOM MPOYHOCTH MIPU CiKa-
TUn 00pasuoB-06anouex pazmepom 40x40x160 MM K3 TUIICOBOTO TECTA HOP-
MaJIbHOW T'yCTOTBI, UCIIBITAHHBIX Yepe3 2 4 nocie uzrorosienus. [lo mpe-
Jey MPOYHOCTH MPHU CKATUM YCTaHOBJIEHO 12 Mapok rurmca: ['-2, I'-3, I'-4,
-5, 1-6,1-7,1-10,1-13,1-16,1'-19,I'-22, I'-25, npu 5TOM MUHUMAJIbHBII
npejesl NPOYHOCTH MPU U3rude ISl KKJI0H MapKu JIOJKEH COOTBETCTBO-
BaTh 3HAYCHHUIO, COOTBETCTBEHHO, OT 1,2 10 8 MIla. B crpoutenscTBe uc-
MOJIb3YETCSl B OCHOBHOM THIIC Mapok ot ['-4 no I'-7.

[lo monxocmu nomona, onpenenseMoil MaKCUMAJIbHBIM OCTaTKOM
npoObI TUIICA PY TPOCEUBAHUU HA CUTE C OTBepCTUsIMU (),2 MM, TUTICOBBIE
BSDKYIIUE JCJIAT HA TPU TPYIIIIbL: TPYOBIi, CpeTHUN, TOHKUU.

BcenenctBue CpaBHUTEIBHO BBICOKOW PACTBOPUMOCTH JBYBOJIHOTO
TUIICAa TPOYHOCTh TUIICOBBIX M3ACJUI NPU YBIAKHEHUU PE3KO CHUKACTCS
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(1a 40-70 %) u oOHapy>kuBalOTCs MacTuueckue negopmanuu. Bomocroii-
KOCTb THIICA MOBBIMIAIOT JOOABICHUEM MOJIOTOIO IPaHyJIUPOBAHHOIO J0-
MEeHHOro nuiaka. Kpome toro, BOA0OCTOMKOCTb TMIICOBBIX U3/IE€IUN YBEIH-
YUBAIOT, OKPBIBAsA UX MOBEPXHOCTU PA3IUYHBIMH COCTaBaMH, 00pa3yro-
IIMMHU BOJOHETIPOHUIIAEMbIE TJICHKHU.

['uncoBoe BspKYyIEE — OJTHO U3 HEMHOTHX BSDKYIIUX, PACIIUPSIONINXCS
Ipu TBEPAEHUHU: yBeIrueHue B o0beme nocturaet 0,2 %. 9ta 0cOOEHHOCTh
TUIICOBBIX BSKYIIMX MO3BOJISIET IPUMEHATh WX 0€3 3aloJIHUTENeH, He 00-
SCh PACTPECKUBAHUA OT YCAJIKU.

BbICOKONPOYHBIH I'MIIC TOJIYYalOT TEPMUUYECKON 00pabOTKOM BHICO-
KOCOPTHOT'O THIICOBOT'O KaMHsI B TEPMETUYHBIX anmnaparax Moji J1aBJIeHHEM
napa. OH COCTOUT B OCHOBHOM U3 0i-MOJIU(PUKALINH [TOITYBOJIHOTO CyJib(aTa
KaJblMsl, 00Jiee aKTUBHOU, ueM [-Moaudukaius. [1o03ToMy NpoYHOCTD BbI-
COKOITPOYHOTO THUIICA IIPU CxKaThu cocTaBisier 15-25 Mlla, a npu crieru-
aNbHOW TEXHOJIOrMu mpousBoacTBa A0 60 MIla mpeBblaeT MpoYHOCTH
CTPOUTENBHOTO rurca. M3 Hero u3roTaBirvBarOT 3JIEMEHTBI CTEH U COOPHBIX
NEPEropoI0K, KAMHU ISl CTEH.

@opMOBOYHBIN TMIIC COCTOUT B OCHOBHOM W3 MOJU(PUKALMU MOJY-
ruapara. OH COJEPKUT HE3HAUUTEIHHOE KOJIMYECTBO MPUMECEH U TOHKO
pasmanbiBaercs. [lpumensitor B kepamuueckoil u ¢dochopo-dasHcoBoi
MPOMBIIIJIEHHOCTH JIJI1 U3TOTOBJIEHUS (PopM.

BbICOK000:KUTOBBIE THICOBbIE BSIXKYIIIHE BEIIECTBA U3TOTOBIISIOT
yTeM 00>KUTa TUIICOBOTO KaMHsI ITpH BbICOKUX TemmepaTypax 600-900 °C,
MTO3TOMY OHH COCTOSIT TPEUMYIIECTBEHHO U3 aHTuipuTa CaSOas, KOTOPHIN Ya-
CTUYHO MOJBEPraeTcsi TepMUYECKOW aucconuanuu ¢ odpazoBanueM CaO.
HeGoubiioe KOJIMYECTBO OKCHJA KalblMs B COCTABE BSKYILETO UIPAET
POJIb aKTUBU3ATOPA BSIKYIIETO C BOJOW. MOXKHO MOTYyYUTh aHTHIPUTOBOE
BsDKYIIEe U 0€3 00Kura — oMoJIOM IIPUPOTHOTO aHTHUIPUTA C aKTUBU3ATO-
paMu TBEpAEHUSI (M3BECTHIO, O00XKKEHHBIM JIOJIOMUTOM H T. II.).

BbICOKOOOXKUTOBBIN TUIIC (B OTIUYUE OT CTPOUTEIBHOTO TUIICA) ME-
JIEHHO CXBaTBIBAETCSl U TBEPACET, HO €r0 BOJIOCTOMKOCTh U TPOUYHOCTH MPHU
cxkatuu Beime — 10-20 MIla. [ToaToMy €ro NpuMeHsSIIOT TIPU yCTPOMCTBE
OECIIIOBHBIX IOJIOB, B pACTBOPaX IS IITYKATYPKU U KJIAJKH, AJISI U3TOTOB-
JICHUST «MCKYCCTBEHHOTO MpPamMopa.
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TBepaeHue " mNpUMEHeHHE THUICOBbIX BSKYIIMX BelIECTB.
[Ipu TBEpAECHUHU CTPOUTEIBHOTO TUIICA MPOUCXOAUT XUMHUUYECKAsT PEAKIUs
MPUCOEIMHEHUS BOJBI U 00pa30BaHUsl IBYBOJIHOTO Cyib(aTa KaJbIIUs:

CaS04-0,5H20 + 1,5H20 = CaSO4-2H:0.

[Ipu rugpatanuu 1 kr nomyruapara Beiaensercs 133 k/[x rerma.

[TockoabKy pacTBOPUMOCTb MOJyTHIApaTa B BojJe 8 /1 (cuuTas Ha
CaS0s), a npyruapata — 2 1/J1, TO BCKOPE MOCJIE 3aTBOPEHUSI CTPOUTEIBHOTO
TUIICa BOJIOW CO3JIat0TCs YCIOBUA JJ1s1 00pa30BaHUs B IEPECHIILIEHHOM pac-
TBOpE 3apoJIbllIel KPUCTAUIOB AByTrUApaTa. CxBaThIBaHHUE (3aIyCTEBAHUE)
TUIICOBOTO TECTa HAUMHAETCSl C 00pa30BaHMs PHIXJION MPOCTPAHCTBEHHOM
KOAryJIsiIUMOHHOW CTPYKTYpPBI, B KOTOPOH KPUCTAIUIUKU JBYTMIpaTa CBs-
3aHbI CJIA0BIMU BaHJIEPBAAIBLCOBBIMU CHJIAMHU MOJIEKYJISIPHOTO CIICTUICHHUS.
[Tocne cxBaThIBaHUS IPOUCXOIUT TBEPJEHUE, 00YCIOBIEHHOE POCTOM KpH-
CTaJJIOB HOBOM (ha3bl, UX CpacTaHUEM U 0Opa30BAHUEM KPUCTAILTU3AI[MOH-
HOI CTPYKTYpbl. CBEKEU3rOTOBJICHHBIE TUIICOBbIE M3JEIUs cymaT (mpu
temmnepatype 60—70 °C), 4To NOBBIIIAET MPOYHOCTH KOHTAKTOB CPacTaHUs
KPUCTAJJIOB M CaMHUX W3IEIUN BCIECICTBUE YNAICHUS IJICHOYHOW BOJBI.
MoskHO 000UTHCH U O€3 CYIIIKH, €CJTU YMEHBIIIUTh KOJTUYECTBO BOJIbI 3aTBO-
pEeHU 3a CYET BBEJICHUS B TUIICOBBIE PACTBOPHI M OETOHBI MJIACTUDUIUPY-
IOIIMX TOOABOK M IPUMEHEHUS UHTEHCUBHOTO YIJIOTHEHHS.

['uricoBbie BSKYIIME MPUMEHSIOT UISI U3IEIIMU U AETAJIEH, UCTIOJIb3Yye-
MBIX B KOHCTPYKIMSAX 3JaHUM U COOPYKEHHUU IPYU OTHOCUTEJIBHOW BIIAYKHO-
cTi Bo3ayxa He Oonee 60 %. ['maBHelas 00JacTh MPUMEHEHHS TUIICA —
YCTPOMUCTBO TIeperopojok. OHU MOTYT OBbITh 3aBOJICKOTO W3TOTOBJICHUS B
BUJIC MMAHEJIEH «HA KOMHATY», U3 TUIICOBBIX KAMHEN WJIM U3 THUIICOKAPTOHHBIX
JIMCTOB ISl OTJIEJIKA CTEH U MOTOJIKOB. | MIICOBOJIOKHUCTBIE MaTepUalIbl UC-
MOJIB3YIOT KaK BBIPABHUBAIOIIUI CJIOW MOJ YUCThIE MOJbl. M3 rumca aenarot
aKyCTUYECKHE IUINTHI. B paziMyHbIX BapruaHTax €ro NpUMEHSIOT JIJIsi OTHE3a-
LIUTHBIX ITOKPBITUN METATUIMYECKUX KOHCTPYKIMK. 13 cTponuTensHOro rumnca
W3TOTOBJISIFOT THIICOBBIE U U3BECTKOBO-THIICOBBIE IITYKATYPHBIE PACTBOPHI,
JIEKOPATUBHbBIC, TEIJIOU30JISIMOHHBIE U OTACIOYHbIE MAaTEepUaNIbl, a TaKKe
pa3uYHbIC APXUTEKTYPHBIE I€TaIu (JICTHWHA) U CKYJIbOTYpa. [ UIic nuenonib-
3YIOT JJIs1 U3TOTOBJICHUS PopM (Hampumep, ISl KEpaMUKH) — hOpMOBOUHbLL
eunc, a TakKe B MEIULMHE JUIs (PUKCALIMK MPU TIEPEIOMax — MeOUYUHCKULL
eunc. JIBa NocneAHUX BUJA TUIICA OTIUYAOTCS OT CTPOUTEIBHOIO HECKOIBKO
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MOBBIIICHHBIMUA TPEOOBAHUAMU K TOHKOCTH IMOMOJIA U XUMHUYECKOMY CO-
cTaBy. [ uIic He pekoMeHayeTCsl JOJIrO XPaHUTh, aXKe IIPU XPAHEHUH B CYXUX
YCJIOBUSX AKTUBHOCTB €70 ITOCTENEHHO CHUKACTCA.

4.2.3. MazneszuanvHbule éaxcyujue euiecmea

Marne3uanbHble BSIKYIIHME BEIIECTBA MPEACTABISAIOT COOOMH TOHKOMO-
JOThIE TIOPOUIKH, COAEPKAIIME OKCUJL MarHusl U TBEPACIOUIUE IPH 3aTBO-
pPEHUU BOJIHBIMU PACTBOPAMU XJIOPUCTOTO WIIM CEPHOKHUCIOrO0 MAarHwusl.
MarHne3nanbHble BSDKYILIME BEIIECTBA B 3aBUCMMOCTH OT MPHUMEHSEMOIO
CBIPbSI Pa3JEysAOT Ha JIBa BUJIA: KAYCTUUYECKUN MArHe3uT U KayCTUYECKUU
noaomut [1].

KaycTnyeckuii Marae3ur — HopoIIoK, COCTOSIIUNA B OCHOBHOM M3 OK-
cuga MarHusg. Ero mosydarorT OOKHMIoM TOpHOW TOPOJbI, MarHe3uTa
MgCOs, B maxTHbIX win Bpamatomuxca neyax npu 700—-800 °C ¢ nocne-
OYIOUIUM U3MEJIbYeHHEM MPOJYyKTa 00KUra B TOHKUU mopoinok. ITpu o6-
KUT€ MarHe3UT pas3jaraercs Mo peakiuu:

MgCOs = MgO + CO:a.

['oToBOE BsIXKYIllEe YIAKOBBIBAIOT B CTalbHbIE OapabaHbl Ui OyMaK-
HbIE MEIIKY 1 HAIIPABJISIIOT K MECTy IpuMeHeHus. M3-3a BBICOKON THTPOCKO-
NUYHOCTU KayCTUYECKUN MarHe3uT He MOUICKUT JJIUTEIbHOMY XPaHEHUIO.

KaycTtrueckuii MarHe3uT 3aTBOPSIIOT HE BOJIOM, @ BOJIHBIMH PAaCTBOPaMU
XJIOPUCTOTO WJIM CEPHOKHUCIIOTO MarHusi. 3TO YCKOPSIET TBEPJICHUE U 3HAYU-
TEJILHO TMOBBIMIAET MPOYHOCTh, TaK KaK Hapsy ¢ THApaTaIei OKCHIa mar-
HUS IPOUCXOIUT 00pazoBaHue ruapoxiopuna maraus 3MgO-MgClz-6H20.
[Tpu 3aTBOpEHNM K€ BOJIOW OKCHJ] MarHus TUAPATUPYETCS] OYCHb MEIJICHHO.
KaycTtrueckuii Marue3ut TBep/IeeT CPaBHUTENILHO ObICTPO. CXBaThIBAHHUE €TO
JOJDKHO HACTynarh He paHee 20 MUH, a KOHEI] — HE MO3/1Hee 6 4 ¢ MOMEHTa
3aTBOpeHus. Mapku kayctuaeckoro maraesuta — M400, M500 u M600.

Kaycrunueckuil 10JIOMUT — OPOLIOK, COCTOSIIUNA U3 OKCUIA MarHus
U YIJICKUCIIOTO KaJbIMs, MOTy4yaeMblid 00KUTOM MPUPOAHOTO JIOJIOMHTA
CaMg(CO3)2 ¢ mociaeayomuM U3MelIbYeHUEM B TIOPOIIOK. B cBsi3m ¢ co-
nepxanreM nHepTHOro CaCOs3 KayCTUYECKUN JOJIOMUT IO KAYECTBY YCTY-
MaeT KayCTUYEeCKOMY MarHe3uTy. Mapku KayCTUYeCKOro J0JOMHUTa —
M100, M150, M200 u M300.

Marue3uanbHble BSIKYIIME BEIIECTBA 007aal0T CIOCOOHOCTBIO
MPOYHO CHEIUISATHCS ¢ IPEBECHBIMU OMUJIKAMH, CTPYKKAMH U IPYTUMH OP-
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TraHWUYECKUMU 3aII0JTHUTEIISIMUA, KOTOPBIE B U3IEIIASIX HE TOABEPTatOTCS pas-
JIOKEHUIO Y 3arHMBAHUIO. JTH BSDKYIIHME MPUMEHSIOT I U3TOTOBJICHUS
TETJION30JISIIIUOHHBIX MaTepuaioB (pudponuta u Ap.), yCTpOMCTBA TETUIBIX
Y U3HOCOCTOMKHX KCUJIOJIUTOBBIX IOJIOB, CTYIIEHEH, TUTUTOK.

4.2.4. ZKuoxkoe cmekno u KUciomoynopHulil yemenm

XKunkoe crekiio npencrapiseT coooit HaTpueBbiit Na20-nSi102 uiu ka-
mueBbid crinkaT K20 nSi102 xxenToro nupera, KOTOPBIH MOIY4YaroT CILIaBiie-
HHEM B CTeKJIoBapeHHBIX nedax mpu temmeparype 1300-1400 °C uzmensb-
YEHHOI'0 YUCTOTO KBapiieBoro necka ¢ cojioi Na2COs wnu notamem K2COs.
OO6pazoBaBiiuecs: Mociie OBICTPOTO OXJIAKIEHUS paciljlaBa MpPO3payHbIe
KYCKH U IJIbIOBI CHHEBATOT' O, 3€JIEHOBATOI0 U JKEJITOBATOTO LIBETA MO ACH-
cTBUEM Mapa (B aBTokJaBe) noa gasienuem 0,4-0,6 MIla pactBopsitores,
peBpaniasch B BI3KUN PacTBOP, OOBIYHO HA3BIBAEMBIN KUJIKUM CTEKIIOM.

CunukaTsl HATpUA U KaJKs B BOJE MOJIBEPratOTCs THAPOIU3Y:

Na>Si03 + 3H20 = 2NaOH + SiO2-2H>0.

Brinenstonuiics resib kpeMHeBoi kuciothl SiO2:2H20 obnanaer Bs-
KYLIMMH CBOWCTBAMH, a BOJHBIA PACTBOP MMEET IIECIOYHYIO PEAKLHUIO.
[Ipouecc TBepAEHUS KUAKOTO CTEKJIA 3HAYUTEIIBHO YCKOPSETCS 3a CUET
BBEJICHMSI KaTanu3aTopa — KpemHedropucroro Hatpus NazSiFs, yckopsito-
IIEr0 BhINAJAECHUE Iefisi KPDEMHEBOUM KUCIIOTHI U TUAPOIIN3 KUIKOTO CTEKJIA.

HatpueBoe xuakoe cTekio, Kak 0oJiee 1e1eBoe, ¢ UICTUHHOM II0THO-
cThio 1,32—1,50 r/cm® MpUMEHSIOT 171 N3rOTOBJIEHHS KACIOTOYOPHBIX Ie-
MEHTOB M >KapOyHOPHBIX OETOHOB, JJIsI YIUIOTHEHMS (CHJIMKATU3AIINK)
rpyHTOB. OHO TBEpAEET TOIBKO HA BO3/IYXE.

KanuneBoe crekino, 0onee 1oporoe, NpUMEHSIOT IPEUMYIIECTBEHHO B
CUWJIMKATHBIX OTHE3AIIUTHBIX KpacKax.

KucaoToynopHblii neMeHT — 3TO MOPOILIKOOOpa3HbIi MaTepual, mno-
Jy4aeMblil MyTeM COBMECTHOI'O IOMOJA YUCTOrO KBApIEBOrO IMECKa M
KPEMHE(PTOPUCTOrO HATPUs (BO3MOXKHO CMEIIICHHE Pa3/iesIbHO U3MEIbYCH-
HBIX KOMIIOHEHTOB). KBap1ieBbIii NECOK MOXKHO 3aMEHUTh B KUCJIOTOYIIOP-
HOM IIEMEHTE MOPOIIKOM OCMITAyHUTA WU aHae3uTa. KuclIOTOyNOpHBI
LEMEHT 3aTBOPSIOT BOAHBIM PACTBOPOM KHUJKOTO CTEKJIA, KOTOPOE U SIBJISI-
€TCs BSKYIIUM BeecTBoM. CaMm ke MOPOIIOK BSHKYIIMMU CBOMCTBAMU HE
obOnanaetr. CxBaThIBaHUE U TBEPJECHUE KUCIOTOYIIOPHOTO LIEMEHTa MPOUC-
XoIuT npu temneparype He Huxe 10 °C, opu 3TOM Hadalo CXBAaThIBAaHUS
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JOJKHO HacTynaTh He paHee 30 MUH, a KOHEI[ — HE TTo3Hee 6 4 ¢ MOMEHTA
3aTBOpeHUs. KuCIOTOYNOpHBIM IIEMEHT HEBOJAOCTOCK M CPABHUTEIIBHO
OBICTPO pa3pyliaeTcs OT JSUCTBUS BOJBI U CIIA0BIX paCTBOPOB KHCIIOT.

KucinotoynopHslii IEMEHT MPUMEHSIOT JJIsl U3rOTOBJIEHUS KUCIOTO-
CTOMKHX pacTBOPOB U OETOHOB, 3aMa30K. [Ipu 3ToM OepyT KUCIOTOCTOMKHE
3aMOJIHUTENM: KBApIIEBbIN MECOK, TPAHUT, aHJE3UT U T. 1. PacTBOpHI u Oe-
TOHBI Ha KUCJIOTOYIIOPHOM LIEMEHTE 00J1a1at0T BBICOKOI CTOMKOCTHIO MPO-
TUB ACUCTBUS Psijla MUHEPAIbHBIX U OPraHMYECKUX KHUCIIOT, HO pa3pylia-
I0TCS B II€JI0oUax, a Takke B (pochopHOil, PTOPUCTOBOJOPOIHON U KpEMHE-
(GTOpUCTOBOIOPOAHOM KUCTOTaX. X IPUMEHSIIOT 1151 PyTEPOBKH XUMUYE-
CKOM ammaparypbl, BO3BEACHUS PE3EPBYAPOB U JPYTUX COOPYKEHUN XUMU-
YECKOM MPOMBIIUICHHOCTH [1].

4.3. 'mppaBiauveckue BSKyIHe BelleCTBA

4.3.1. I'uopasnuueckasn uzeecmo

['mapaBIUYecKyr0 U3BECTh MOIYYal0T 00KUTOM B IMIAXTHBIX MeYaxX HE
1o crekanus (900-1100 °C) meprenucTbiXx U3BECTHIKOB C COJICPKAHUEM
riiHbl 6—20 %. [ToaydeHHY0 H3BECTh pa3MailbIBalOT U IPUMCHSIOT B BUC
MOPOIITKA JTUOO TracsT B MyIIOHKY.

B mporecce o6xkura MEpreaucThIX U3BECTHSKOB TIOCIC Pa3IOKCHUS
yriekucioro kambiust (900 °C) yacte obOpaszyromerocss CaO ocraercs
B CBOOOJHOM COCTOSIHMH, a 4acThb coequusercs ¢ okcumamu SiO2, Al2O3
u FeoOs, BXOASIIMMEU B COCTAB IIIMHUCTBIX MaTepuaioB. [Ipu sTom 00pasy-
I0TCS HU3KOOCHOBHBIC crinkathl (2Ca0-Si02), amromunatel (CaO-Al203)
u ¢epputsl (CaO-Fez03) kanbuus, KOTOpbIE U NPUIAIOT U3BECTU THAPAB-
JINYECKUE CBOWCTRA.

['mppaBiryeckas M3BECTh HAYMHACT TBEPACTh Ha BO3ayXe (IICPBBIC
7 CYyTOK) ¥ MPOJ0JKAST TBEPACTh U YBEIMYHUBATH CBOIO MIPOYHOCTH B BOJIC.
[Ipenen mMpoYHOCTH MPHU CIKATHUH TTOCTE 28 CyTOK KOMOMHHPOBAHHOTO Xpa-
HeHus o0pa3ioB u3 pactBopa 1:3 mo macce (7 CyTOK BO BIaKHOM BO3IIyXE
u 21 cytok B Bojie) 2—10 MITa.

['mapaBIUyYecKyr0 M3BECTh MPUMEHSIOT JUIS PUTOTOBICHUS KiIaa04-
HBIX U IITYKaTyPHBIX PaCTBOPOB, IKCILTyaTUPYEMBIX KaK B CYXHX, TaK U BO
BJIQXXHBIX CPEJax, a TakKe JJISI IPUTOTOBIICHUS OCTOHOB HHU3KHX MapoK.
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PacTBOpHI 1 OETOHBI HA THIPABIMYECKON U3BECTH B IIEPBHIC CYTKH TBEP/C-
HUS HEOOXOMMO 3alUIINATh OT BO3JCHCTBUS BOIbI, TAaK KaK OHH JIETKO pas3-
MBIBAIOTCA. [ MAPABIMYCCKYIO U3BECTh XPAHAT B 3aKPBITHIX IOMEILICHUSX,
IIPH ITEPEBO3KE MPEIOXPAHSIOT OT yBIaKHECHHS [1].

4.3.2. Pomanuyemenm

PoMaHIIEMEHT — TUAPABIMYECKOE BSIKYILEE BEIIECTBO, MOIYYaeMOE
TOHKHM TTOMOJIOM 000X0KEHHBIX He 10 criekanus (rpu temmeparype 900 °C)
M3BECTHSKOBBIX MJIM MarHe3ualbHbIX Mepreneil, conepxamux oomnee 20 %
riiHbl. OOpa3zyronmecs Ipu 00KUre HU3KOOCHOBHBIE CUJIMKATHI U aJTFOMU-
HAThl KAJIbLUS MPUIAIOT POMAHLIEMEHTY CBOMCTBO TBEPAETh U COXPAHATH
IPOYHOCTHh B BOJE. POMaHIIEMEHT BBITYyCKalOT Tpex Mapok: M25, M50
1 M100. OH 1om%KeH BBIAEPKUBATH UCIIBITAHWE HA PABHOMEPHOCThH U3MeE-
HeHusa oObema. [IpumeHnsercs /uisi U3TOTOBJIEHUSI CTPOUTEIBHBIX PacTBO-
pOB, OETOHOB, OCTOHHBIX KaMHei# [4].

4.3.3. Ilopmnanoyemenm

[lopTnanaeMeHTOM Ha3bIBAIOT TUAPABINUYECKOE BSXKYIIIEE BEIIECTBO,
MOJIy4Ya€MO€ TOHKUM MTOMOJIOM MOPTJIAHILIEMEHTHOTO KJIMHKEPA C TUIICOM,
a MHOTJIa ¥ CO CHeUalbHBIMU 100aBKaMHU.

[lopTnanaeMeHTHBIN KJIMHKEP — MPOAYKT 00KUTra 10 crieKaHus (1pu
1450 °C) ToHKOUCTIEPCHOM OJTHOPOIHOM CHIPHEBOM CMECH, COCTOAIICH U3
W3BECTHSKA Y TIIMHBI U HEKOTOPBIX JIPYTUX MAaTepUaioB (Mepressi, JOMEH-
HOTO nuTaka u mp.). [Ipu oGxure odecrieunBaeTcss IPEUMYIIIECTBEHHOE CO-
Jep)KaHue B KIIMHKEPE BHICOKOOCHOBHBIX CHITMKATOB KaibIus (70-80 %).

JI71st perynupoBaHusi CPOKOB CXBAThIBaHUS MOPTIAHAILIEMEHTA B KJIMH-
KEep IpH MOMOJIE BBOJAST ABYBOJHBIN rurc B konudectse 1,5-3,5 % (1o
macce 1ieMenTa B repecyere Ha SO3).

HazBanue nmopTiaHAIIEMEHT CBS3aHO C MOJIyOCTPOBOM Ha tore Benmko-
oputanuu — Portland, riae Hauanoch MPOMBIIIIEHHOE MPOU3BOICTBO IIEMEHTA.

4.3.3.1. [Ipunyunwvl npouzeoocmea

[Ipon3BOACTBO MOPTIAHALEMEHTA — CJIOXKHBIA TEXHOJOTMYECKUN U
SHEPrOEMKHIl MPOIIECC, BKIIOYAIONIINI: JOObIUY B Kapbepe U JIOCTABKY Ha
3aBOJI CHIPbEBBIX MATEPHUAJIOB U3BECTHSKA U TJIMHBL, IPUTOTOBJICHUE ChIPb-
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€BOM CMeCH; O0XKHUT ChIPhEBOM CMECH JI0 CTIEKAHUS — MOJyYEHUE KIIMHKEPA;
OMOJI KJIMHKEpa ¢ J00aBKOU TUIICa — MOJy4YeHue nopriaanauemMenta. Ooec-
MEYEHUIO 33/IAHHOTO COCTaBa M KaueCTBa KIIMHKEPa MOJYMHEHBI BCE TEXHO-
Joruveckue ormeparyu [1].

CoipbeBble MaTepuajbl. VICXOAHBIM ChIpbEM JISI TPOU3BOJACTBA
HNOPTIAH/IEMEHTA CIIy»aT TOPHbIE MOPOJAbl — MEPreid, U3BECTHSIKOBBIC
(M3BECTHSKU, MEJI, paKylIEYHUK, U3BECTKOBBIM Ty W JIp.) U TIIMHUCTHIC
ropubie mopojibl. C U3BECTHSIKOM B COCTaB IIEMEHTA BHOCHUTCSI OCHOBHOM
okcug CaOj; ¢ TIIMHOM — OKCUABI KPEMHUS, ATFOMUHUS, KEJIE3a; C MEPreyieM —
BCE HEOOXO/IMMbIEe OKCUJIbI. [IprMepHOE COOTHOIIIEHHE MEXTy KapOoHaT-
HBIM U MIMHUCTBIM COCTABJISIFOIIMMHU ChIpbeBOr cMecH 3:1 (T. e. okoio 75 %
U3BECTHSKA U 25 % raunbl). B npupose peako BCTpedaroTcsl TOPHbIE MO-
POJIbl, XUMUUYECKHI COCTaB KOTOPHIX oOecreunBan Obl MOJyYCHHUE IMOCTE
o0Xura MOPTJIAHJLUEMEHTHOTO KIMHKEpa HEOOXOAUMOIO KadecTBa, IO-
TOMY CHIPHEBYIO CMECH COCTABIISIIOT U3 JIBYX WJIM HECKOJIbKUX KOMIIOHEH-
TOB. COOTHOIIIEHHE KOMIIOHEHTOB CHIPHEBOM CMECH BBIOMPAIOT C TaKUM
pacdyeToM, 4TOObl MOJYYEHHBIA MPU OOXKUTE MOPTIAHIUEMEHTHBIA KIUH-
Kep UMeJ CIeayIomuil XxumMmudeckuii coctaB: 63—-68 % CaO; 4-8 % Al20s;
19-24 % SiO3, 2-6 % Fe20s.

B chipbeByto cMech BBOAST J0OABKH, KOPPEKTUPYIOMINE XUMUYECKUI
COCTaB, PErYJIUPYIOUIUE TEMIIEPATYPY CIIEKAHUS CMECU U KPUCTAILTU3AIUIO
MUHepasoB kKiInHkepa. Hampumep, kommuectBo SiO2 MOBHIIAIOT, 100aBIISs
B CBIPhEBYIO Maccy Tpemeln, onoky. Jlo6aBineHrne KoadedaHHBIX OTapKOB
yBenuuuBaet cojepxanue Fe:Os. BecbMa 1IeHHBIM ChIphEM SIBIISIFOTCS J10-
MEHHBIE IIJIAKH, COJIepIKaIe HEOOXO0IUMbIE JJIS TTOJTyYEHUs KIIMHKEpa CO-
craBHbIe yacth (Ca0, SiO2, A1203, Fe203). HedenuHoBBIi mI1aM, 1mojyda-
IOLIUICSA TpH TPOM3BOJACTBE TMHO3eMa, couepxkutr 25-30 % SiO2 wu
50-55 % CaO; nocrarouHo Kk HeMy 100aBUTh 15—20 % u3BeCTHIKA, YTOOBI
MOJIYYUTh CHIPhEBYIO CMECh.

IHHoaroroBka chIpbs. [IpUroroBiieHre ChHIPbEBOM MacChl COCTOUT B
TOHKOM U3MEJIbYEHUH U CMEUICHUU B3STHIX B YCTAHOBIIEHHOM COOTHOIIIE-
HUW KOMIIOHEHTOB, YTO OOECIEYMBAET MOJHOTY MPOXOXKICHUS XHUMHUYE-
CKHUX PeaklHUi MeXIy HUMU U OJHOPOAHOCTh KiIMHKepa. [Ipurorosnenue
CBIPbEBOM CMECH OCYILIECTBIISIETCSI CYXHUM, MOKPBIM U KOMOWHUPOBAHHBIM
criocobamu [3].
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Cyxoii crioco0 3aKIr04aeTcsi B U3MEJIbYEHUHN U CMEIICHUU CYXUX (Uiu
MPEABAPUTEIIBHO BBICYIIEHHBIX) ChIPHEBBIX MATEPUATIOB, IOATOMY ChIPbE-
Basi CMECh IOJIYYaeTCsl B BUJI€ MUHEPAJIBbHOIO TOPOIIIKA, HA3bIBAEMOTO ChlI-
pbeBOK MyKOM. TOHKOE COBMECTHOE N3METBUYECHUE U3BECTHSKA U TJIMHBI OCY-
HIECTBJISIIOT B TPYOHBIX (IIApPOBBIX) MEIBHUIIAX, B KOTOPBIX COBMENIAIOTCS
TIOMOJI ¥ CYIIIKA CBIPhEBBIX MAaTEPUAJIOB JI0 OCTATOYHOM BiakHOoCTH 1-2 %.

ChIpbEBYI0 MYKY HAIPaBIIAIOT B CHJIOCHI, B HUX KOPPEKTUPYETCS CO-
CTaB CBIPhS U CO3/1a€TCA 3amac, He0OOXOAUMBIN AJ1s1 OecriepeOOMHOM pabOThI
neyeil. Hanbonee sneproemkuii npoiecc — AeKapOOHU3AIMS ChIPbs — BbI-
HECEH B CIIELIMAJIBHOE YCTPOICTBO — JeKapOOHU3aTOp, B KOTOPOM OH MpO-
TekaeT opicTpee u rae CaCOsz paszmaraercs. [Ipu cyxom crioco6e mpou3Bo/i-
CTBa 3aTpaThl TEIIa Ha OOXKUT KIMHKepa B 1,5-2 pasza meHble, 4eM Ipu
MOKpoM criocobe. Cyxoi crmocod HanboJiee BBITOJICH MPU UCIIOIb30BaHUU
M3BECTHSKA U TJIMHBI C HEBBICOKOM BiakHOCTHIO (10—-15 %), onHOpOIHOTO
cocTaBa U (PU3UYECKOU CTPYKTYpPhI, KOTJa MOYKHO MOJYyYUTh TOMOTEHHYIO
CBIPHEBYIO MYKY IIPH CYXOM TIOMOJIE.

Moxkpblii ¢10c00 NPUTOTOBJIEHHS CHIPHEBOM CMECU IPUMEHSIIOT, €CIIN
MSATKOE ChIpbE UMEET 3HAUUTENIbHYIO BIXKHOCTH (MeJ, IIUHBI). ToOHKOE U3-
MeJIbYE€HHE U CMENIEHHUE UCXOHBIX MAaTEPUAJIOB OCYIIECTBIISIETCS B BOJIHOU
cpelie, MOATOMY ChIPBEBAst CMECH MOJIYYaETCs B BUAE KUAKOTEKYUEH MaCChl —
1IamMa ¢ 0OJIbIIMM coAepkanueM Bobl (35-45 %).

COBMECTHOE HM3MEIIbUEHUE W3BECTHSKA, TJIMHBI U KOPPEKTUPYIOIINX
n00aBOK (HampuMep, MUPUTHBIX OrapkoB, coaepskamux Fe2O3) obecneun-
BACT THIATEIbHOE CMEIIEHUE UCXOJHBIX MAaTEPUAJIOB U MOIYUYECHHUE OJHO-
POIHOM CBIpbEBOM cMecH. I10MOJI CBIpbsSI MPOU3BOIAT O OCTATKA HA CUTE
008 ne 601ee 8-10 %, cnemosarenbpHO, 60ee 90 % vacTUIl CMECH UMEIOT
pa3mep meHee 80 MkM. M3 TpyOHBIX MEJIbHUI] U3BECTKOBO-TIIMHSHBIN HIJ1aM
NEPEKAaYMBAOT HACOCAMU B BEPTHUKAJIbHBIC WIIM TOPU30HTAIBHBIE PE3EPBY-
apbl (1U1aMOacCeliHbl), B HUX KOPPEKTUPYIOT U YCPEIHSIOT XUMUUYECKUM
coctaB nuiama. [I[puMeHeHune pa3KMmKUTENEN NIIaMa IO3BOJISIET CHU3UTh
BJIQYKHOCTH IIJIaMa, HO HE YCTPAHSIET OCHOBHOM HEJOCTATOK MOKPOT'O CITO-
co0a MPOU3BOJICTBA IIEMEHTA — BBICOKYIO SHEPTOEMKOCTh MpoIecca Moy-
yeHus KiauHKepa. [loka Hama 1eMeHTHasi MPOMBIIUIEHHOCTh MPUMEHSET
MPOU3BOJICTBO «II0 MOKPOMY CIIOCO0OY», B YCJIOBUSIX PE3KOr0 yAOPOKAHUS
SHEPrOHOCUTENEN CTOMMOCTh | T IEMEHTA 3HAYUTEIBHO BBIIIE IO CPABHE-
HUIO C CYyXHM CIIOCOOOM.
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[IpuMeHeHe «KOMOMHMPOBAHHOTO CIIOCO0a» JacT BO3MOXKHOCTh Ha
20-30 % cHU3HUTH pacxoj TOIIMBA IO CPABHEHHIO C MOKPBIM CITOCOOOM.
CylrHOCTb 3TOT0 croco0a 3aKI4aeTcs B TOM, YTO MIPUTOTOBJICHHBIN IIIJIaM
JI0 TIOCTYIUICHHUSI B T€Yb 00E3BOKMBAETCS Ha CHEHUAJIBHBIX YCTAaHOBKAX.
OpHako mpu 3TOM BO3pacTaeT pacxoj] SJIEKTPOIHEPTUH, T. €. IHEProeM-
KOCTh IIPOM3BOJICTBA B IIEJIOM OCTAETCS BHICOKOM.

O0:xuUT CHIPHEBON CMECH KaK MPHU CYXOM, TaK U MPU MOKPOM CrIoco0e
IPOU3BOICTBA OCYIIECTRIIICTCS B OCHOBHOM BO BpallaroIIuxcs neuax [2].
[[TaxTHBIE TIEYM MPUMEHSIOT MHOT/Ia TOJIBKO MPU CYXOM CIIOCOOE MPOu3-
BOJICTBA. Bpararomascs meub nNpeicTaBiasieT cOOOM IJIUHHBIN, pacroo-
JKEHHBIH CJIETKa HAKJIOHHO IWIuHIp (OapabaH), CBApEHHBIM M3 JIMCTOBOM
CTaJIu C OTHEYNOpHOU PyTepoBKkoil BHYTpHU (puc. 4.1). JnvunHa nedeit: npu
CyXoM crocobe — 95 M, a mipu Mokpom criocode — 185-230 m. {uametp
neyu 5—7 M.

I\ /,/3 4

Puc. 4.1. Cxema Bpaiaronieics rneuu:
1 — ceIpbeBas muxTa; 2 — ropsiare ra3bl; 3 — Bpallaromiascs neyb,
4 — 11enHBIC 3aBECHI, JYUIIAIIIUE TEMI000MEH; 5 — TPUBO/I;
6 — BOAsIHOE OXJIAXKACHHUE 30HBI CIICKaHUs Tieun; / — ¢aker; 8 — moaada TOTUIMBa
yepe3 dpopcyHky; 9 — knunkep; 10 — xononunbHuk; 11 — onopsr

Bpawarowuecs neuu paboTaroT 10 NPUHLKITY MPOTUBOTOKA. ChIpbe B
BU/JIE TTOPOIIIKA (CyXOM Croco0) Wiv B BUJIE IjlaMa (MOKpBIH crioco0) moja-
€TCs aBTOMATUYECKUM ITUTATENIEM B II€Yb CO CTOPOHBI €€ BEPXHETO (X001~
HOT'0) KOHIIA, @ CO CTOPOHBI HUJKHETO (TOPSYEro) KOHIIA BIyBa€TCs TOILIUBO
(mpupoAHBINA ra3, Ma3yT, BO3YIIHO-YTOJbHAs CMECh), CTOPAIOIIIEE B BUJIE
¢dakena Ha npoTskeHun 20—-30 M asMHBI eyd. ['opsiurie ra3pl MOCTyNnaoT
HaBCTpeuy ChIpblo. ChIpbEe 3aHUMAET TOJILKO YACTh €YU MO NONEPEUYHOMY
CEUEHMIO W TIIPU €€ BPAIlEHUH CO CKOPOCThIO 1-2 00/MUH MEIJICHHO JBU-
KETCS K HIJKHEMY KOHILY, TPOXO/Isl pa3IuYHbIE TEMIIEPATYPHBIC 30HBI.
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B 30mne ucnapenuss mpoucXoAUT BHICYIIMBAHUE MTOCTYMUBIIETO CHIPbS
pU NOCTEIEHHOM TOBbIIeHUHN TemmepaTyphl ¢ 70—-80 °C (B xoHIIE 3TOi
30HBbI), IOATOMY IE€PBYIO 30HY Ha3bIBAIOT eule 30HO0i cymku. [loacymien-
HBII MaTepuag KOMKYETCs, MpH MEepeKaTbIBAHUU KOMbs pacmnajaroTcs Ha
OoJiee MEJIKHUEe rpaHyJibl.

B 30ne noooepesa, kotopasi ciieIyeT 3a CyIIKOHN ChIphs, P MOCTENIEH-
HOM HarpeBanuu cbipbs oT 200 go 700 °C, croparoT HaxoAsAIIHUECS B HEM
OpraHUYECKUE MPUMECH, U3 TJIMHUCTHIX MUHEPAJIOB YIAJISIETCS XUMUUECKU
cBs3anHas Boja (mpu 450-500 °C) u oOpaszyercst KAOJIUHUTOBBIA aHTUAPUT
Al203-2Si02 u npyrue mogo0HbIe COCTHHCHUS.

B 30ne kanvyunuposarnus reMieparypa 003kuraemMoro Matepuara mo;i-
Humaetcs oT 700 mo 1100 °C, 3qech 3aBepiiaeTcs MpoIecc TUCCOIUAIIUN
YTJIEKUCIIBIX COJIEH KaJdblMUs U MarHus U MOSIBJISETCS 3HAYUTEILHOE KOJIU-
4eCTBO CBOOOJIHOTO OKCH/IA Kaiblus. B 3TOl e 30He MPOUCXOIUT pacnaj
JNCTHIPATUPOBAHHBIX TJIMHUCTBIX MHUHEpalioB Ha okcuasl SiO2, Al2Os3,
Fe.Os, koTopble BCTymaroT B xuMuueckoe B3aumozeicteue ¢ CaO. B pe-
3yJbTaTe 3TUX PEAKIIUN, TPOUCXOSIINUX B TBEPJIOM COCTOSIHUU, 00Pa3yIOTCs
muHepaibl 3Ca0-A1203, CaO-A1203 u yactuano 2Ca0-SiO:2 (6emuT).

B 30ne sxzomepmuueckux peaxyuu (1100-1250 °C) npoxoaart TBep10-
dazoBbie peakimu obOpazoBanus 3Ca0-Al203, 4Ca0O-Al203-Fe:03 u
2Ca0-Si0z.

B 30ne cnexanusa (1300-1450 °C) temnepatypa 00KHTraeMOro Mare-
puasa JOCTUTaeT HauBBICHIErO 3HaYEHHUs, HEOOXOAUMOTO JUIsl YACTUYHOTO
IUJIaBJICHUSI MaTepuaiia U o0pa3oBaHUs TJIABHOTO MUHEpaja KIMHKEpa —
aymra 3Ca0-S102, moYTH 10 IOJHOIO CBI3BIBAHUS OKCHUAA KaJIbIUS
(B kimuHKepe CaOcoson — HE O0mee 0,5-1 %).

B somne oxnascoenuss temneparypa kKiauHKepa mnoHmxkaetrcs ¢ 1300
10 1000 °C; 3aech NOJHOCTHIO POPMUPYETCS €0 CTPYKTYypa U COCTaB.

[{eMEHTHBIN KJIWMHKEDP BHIXOAUT U3 BPAIIAOIICHCS IIEYH B BUJEC MEJIKAX
KaMHEMOJO0HBIX 3€peH-TPaHyJ TEMHO-CEpOTO WM 3€JIEHOBATO-CEPOTO
uBera. [lo BeIxoae U3 meuu KJIMHKEP HHTEHCUBHO oxjaxaaercs ¢ 1000 go
100-200 °C. ITocne 3Toro KIMHKEP BBIIECPKUBACTCS Ha cKiaae 1-2 Hemenu.

IHomoa KJIMHKEpa B TOHKMW MHOPOIIOK MPOMU3BOAUTCS NPEUMYILIE-
CTBEHHO B TPYOHBIX (IIapOBBIX ) MeTbHUIAX. TpyOHast MeIbHUIIA TPEICTAB-
JsieT co0oil ctanbHOM OapabaH, 00JIMIIOBAHHBIN BHYTPH CTaJIbHBIMU OpOHE-
BBIMU IUIUTAMU W Pa3[eJCHHBIN AbIpYaTBIMH TEeperopojxkamMu Ha 2—4
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kamepbl. KpynHedmmMu MoMOJIBHBIMU arperatamMmu SIBJISIFOTCS MEJTbHUIIBI
pazmepom 3,95x11 M, npousBoautenbHocTHIO 100 T/4 11 pazmepom 4,6x16,4 M,
MPOU3BOUTENBHOCTHIO 135 T/4.

Marepuan B TpyOHBIX MEJIbHUIIAX W3MebUaeTcs Mo JACHCTBUEM 3a-
I'PY’>KEHHBIX B OapabaH MEIOIIUX TEI — CTaJbHBIX 1IApOB (B KamMepax rpy-
Ooro momMosa) U HUIMHIPOB (B KaMepax TOHKOTo nomoda). [Ipu Bpamenun
MEJIbHUITBI MEJIIONINE Tejda MOJHUMAIOTCS Ha HEKOTOPYIO BBICOTY W Ia-
JAI0T, Ipo0s ¥ UCTUPAs 3epHA MaTepuaa.

['0TOBBIN MOPTIAHALIEMEHT — OYE€Hb TOHKUW MOPOLIOK TEMHO-CEPOTO
WJIM 3€JICHOBATO-CEPOTO IIBETA; MO BHIXOJIE U3 MEJIbHUIBI OH UMEET BHICO-
kyto Temreparypy (80—120 °C) u HanpasisieTcss THEBMATUYECKUM TPaHC-
MOPTOM JIJIsl XpaHEHUS B CUJIOCHI, KOTOPbIE OOBIYHO BBITIOJIHSIOTCS B BUJIE
KeIe300eTOHHBIX OaHOK aAuaMeTpoM 8—15 m u BeicoToi 25—30 M. bonbiue
cusiocel BMemaroT 4000-10000 T uemenra.

[lemeHT B cujocax BBIJEPKHUBAIOT JI0 €r0 OXJIAKJICHUS U TallleHUs
OCTaTKOB CBOOOJHOTO OKCHJA KaJbIHsl, KOTOPOE MPOUCXOIUT MOJ JIEeH-
CTBUEM BJIary Bo3jayxa. M3 cUI0COB IIEMEHT MOTrpyKaeTcs B aBTOILIEMEHTO-
BO3bI, B BarOHOIIEMEHTOBO3bl WJIU KPBITHIC KEJIE3HOJAOPOKHBIE BaroHBI.
YacTh 11eMeHTa IMOCTYMAaeT Ha OTBEIIMBAIOIIME U YNAKOBBIBAIOIIUE Ma-
IIAHBI ¥ IOCTABISAECTCA B MeMKax 1mo 50 kr.

4.3.3.2. Xumuueckuii cocmae KiuHKepa

XHWMUYECKUN COCTAaB KIIMHKEpPA BBIPAXKAIOT COJEPNKAHUEM OKCHJIOB
(% mo macce). I'maBupiMu sBisroTcss: CaO — 63-66 %, SiO2 — 21-24 %,
Al2O3 4-8 % u Fe2O3 — 2—4 %, cymmapHOEe KOJIMYECTBO KOTOPBIX COCTaB-
aset 95-97 %. B HeOoIbIINX KOJIMYECTBAX B BUE PA3TMIHBIX COCIUHECHHUM
moryT Bxoautb MgO, Si03, Na20, K20, TiO2, Cr203 u P20Os. B npouecce
o0yKura, TOBOJAMMOTO JIO CTICKaHHs, TJIABHBIC OKCHIBI 00pa3yrOT CHIIUKATHI,
ATFIOMHHATHI ¥ AIFOMO(EPPUT KAIBIUSA B BUAC MHUHEPAJIOB KPHUCTAJLIHYEC-
CKOM CTPYKTYPhbI, 2 HEKOTOPas 4aCcTh UX BXOJHUT B CTCKIOBUIHYIO (ha3y [3].

4.3.3.3. Munepanocuueckuii cocmae KiuHkepa

KiMHKEp COCTOUT M3 CIASAYIONTNX OCHOBHBIX KITMHKEPHBIX MUHEPAJIOB:
TpexkanbpieBoro cuimkara 3Ca0-SiO2 (anuT), ABYXKaJIbIIMEBOTO CHJIM-
kata 2Ca0-Si02 (6enur), TpexkanpiueBoro amoMmuHata 3Ca0-Al2Os, ye-
ThIpexKanblueBoro amomodeppura 4CaO-Al,O3-Fe203[3].
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Anum 3Ca0-Si02 (umu C3S) comepKUTcsl B KIIMHKEPE B KOJIMYECTBE
45-60 %, siBnsieTCSl XUMUYECKU aKTUBHBIM MUHEPAJIOM, OKa3bIBAET pellia-
IOIllee BJIMSIHUE HA MPOYHOCTh U CKOPOCTh TBEPACHUS lieMeHTa. B3aumo-
JNEUCTBUE €ro ¢ BOJOM MPOUCXOIUT C OOJBIINM TEIUIOBbIICICHUEM. AJIUT
o0JlajlaeT CrOCOOHOCThIO OBICTPO TBEPJETh U HAOUPATh BBICOKYIO MPOY-
HOCTh, MOATOMY MOBBIIIEHHOE COJEPKAHUE TPEXKAIbI[MEBOTO CUIIMKATa
o0ecrieynuBaeT NOJIYUYECHHE U3 TAHHOTO KJIMHKEPa BBICOKOMApOYHOTO MOPT-
JaHAIIEMEHTA.

benum 2Ca0-Si102 (uu C2S) conepKUTCs B KIIMHKEPE B KOJIUUYECTBE
20-30 %. JIByxkampIMeBbI cuaukar (OemuT), 3aTBOPEHHBIH BOJOM,
B HAYaJIbHBIN MEPUOJ] TBEPJEET MEIJICHHO, IIPU 3TOM BBIIEISAETCS OYCHD
MaJjo TernoThl. [TpoayKT TBepAeHUS B TEUEHUE NIEPBOTO Mecsa 00nanaer
HEBBICOKOW MTPOYHOCTHIO, HO 3aT€M Ha MPOTSHKEHUU HECKOJBKHUX JIET MPU
OJIarONPUSITHBIX YCIOBUSIX MPOYHOCTh €r0 HEYKJIOHHO BO3PACTAET.

Tpexkanvyuesviu anomunam (M CzA) B KIIMHKEPE COAEPIKUTCS B KOJIH-
yecTBe 4-12 %, XxapakTepu3yeTcst BHICOKON XUMHYECKOW aKTUBHOCTBIO, B TIEP-
BbI€ CYTKH TBEPJICHUS BBIJIEISIET HAOOJIbIIEEe KOJIUYECTBO TEIIOTHI FHIpaTa-
K U ObicTpo TBepAeeT. [IpoayKT ero TBepAeHUS UMEET HU3KYIO JIOJTOBEY-
HOCTb U SIBJISIETCS PUYMHOM CyJib(haTHOWU KOppO3ur OETOHA, IO3TOMY B CYJIb-
daTocTolikoM nopriaHaeMente coaepskanue C3A orpanuueHo 5 %.

Yemwvipexkanvyueswiti antomopeppum (nma C4AF) B kuHkepe cojep-
xutcs B konmuectBe 10-20 %. Xapakrepusyercs yMEepeHHbIM TEIIOBbIIE-
JIEHUEM U 110 OBICTPOTE TBEPACHUS 3aHUMAET IPOMEXKYTOUHOE MOJIOKEHUE
mexay CsS u CaS.

Knunxepnoe cmexnio npucyTCTBYET B IPOMEKYTOUHOM BEILIECTBE B KO-
audectBe 5—15 %, coctout B ocHoBHOM U3 CaO, A1203, Fe203, MgO, K20,
Na2O.

Conepxanne cBoboaubix CaO u MgO He J0HKHO MPEBBIIIATh, COOTBET-
ctBeHHO, 1 % u 5 %. [Ipu OoJiee BEICOKOM MX COJIEP>KAHUM CHUXKAETCS Kaye-
CTBO LIEMEHTA U MOXKET MPOSBUTHCS HEPABHOMEPHOE U3MEHEHHUE €ro 00beMa
npu TBepAcHMH, cBsizaHHOE ¢ iepexoaoM CaO B Ca(OH)2 u MgO B Mg(OH):.

I]enouu (Na20, K20) BxoasT B amomodeppuTHyo a3y KIMHKEpa,
a TaK»Xe MPUCYTCTBYIOT B LIEMEHTE B BUJIE CyJibpaToB. CopepkaHue meno-
4yell B MOpTIaHleMeHTe orpannunBaercs 10 0,6 % B ciryyae npuMeHEHUs
3amoJIHUTENS (TIecKa, TPaBus), COAEPKAIIEro peaKIIMOHHOCTIOCOOHBIE OTa-
JOBUAHBIE MOAU(PUKALIMYI JBYOKCHIA KPEMHUS, U3-3a OMMACHOCTU pacTpec-
KUBaHUA 0€TOHA B KOHCTPYKIIMH.
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Pacnonaras JaHHBIMH O MHMHCPAJIOTHUYCCKOM COCTABC IIOPTIAHIIC-
MCHTHOI'O KIIMHKCPA U 3HaA CBOMCTBA KIMHKCPHBLIX MUHCPAJIOB, MOXHO 3a-
paHCC COCTaBUTL HPCACTABIICHUC 00 OCHOBHBIX CBOMCTBax nopTiIaHauc-
MEHTa U OCOOCHHOCTSIX €ro TBCPACHHUA B PA3JIMYHBIX YCIIOBUAX.

4.3.3.4. Teepoenue nopmaanoyemenma

[Ipu 3aTBOpeHNHU MOPTIAHAIEMEHTa BOJOM CHavyana oOpasyercs mia-
CTUYHOE KJIEMKOE LIEMEHTHOE TECTO, KOTOPOE 3aTEM IIOCTEIIEHHO I'yCTEET,
Mepexo/id B KAMHEBUHOE COCTOSIHUE. TBEpIEHUE U €CTh ITPOLIECC ITPEBpa-
IICHHSI [IEMEHTHOT'O TECTa B IIEMEHTHBIN KaMeHb [2].

[Ipu cMemmMBaHMK MOPTIAHALIEMEHTA C BOJOW B HAaYaJbHbBIN MEPUOJ
IIPOMCXOJUT PACTBOPEHUE KIMHKEPHBIX MHMHEPAIOB C IOBEPXHOCTH
LEMEHTHBIX 3€pEH, B3aHMOJIECTBUE MHUHEPAIIOB C BOJOW U O0Opa3OBaHUE
HACBIIIEHHOTO II0 OTHOIIEHWIO K KIWHKEPHBIM MHHEpajgaM pacTBOpA.
[Io nOCTMKEHNH HACBIICHUS PACTBOPEHHUE KIMHKEPHBIX MUHEPAJIOB IIpe-
KpalllaeTCsl, HO peakMU MEXIy HUMH U BOAOUW MpPOJOJIKaroTCs. Peakunn
MIPUCOCAMHEHUS BOJbI K KIMHKEPHBIM MHUHEpalaM Ha3bIBAIOT PEAKIUSIMU
rUJpaTaly, a peakuuu pas3jokKeHHUs KIMHKEPHBIX MUHEPAIOB MOJ JCH-
CTBHEM BOJbI HA APYTUE COCIUHEHUS — PEAKIIUSAMU THAPOIIU3A.

Bo BTOpOM mepuoae B HACHILIEHHOM PACTBOPE MAYT PEAKIMU THIpATalUd
KJIMHKEPHBIX MUHEPAJIOB B TBEPIOM COCTOSIHUH, T. €. IPOUCXOJUT HPAMOE MPUCO-
eJIMHEHUE BOJIbI K TBEPOM (ha3e BsuKyIIero 0e3 mpeaBapuTeIbHOTO €ro pacTBope-
Hus. [IporyKTaMu 3THX peakiuii SBIS0TCSA TMAPATHBIE HOBOOOPA30BaHKS B KOJLJIO-
uaHoM Buje. [leproa komonganuu conpoBOKAAETCSA MOBBILIEHUEM BA3KOCTH 1I€-
MEHTHOTO TeCTa, 00YCIOBIMBAIONIMM CXBATHIBAHUE IIEMEHTA.

B TtperpeM mnepuosie MNPOTEKAKT MPOLECCHl NEPEKPUCTALIN3ALUN
MeJIbYalllnX KOJUIOMIHBIX YaCTUI HOBOOOpPA30BaHMil, T. €. PAaCTBOPEHHUE
MeJIbYalIlnX YacTuIl 1 00pa30BaHUI KPYIHbIX KpucTamuioB. Kpucrannusa-
LHSI COMPOBOXKIAAETCS TBEPACHUEM LIEMEHTHOT'O TECTA U POCTOM IPOYHOCTH
00pa30BaBIIETOCS IIEMEHTHOTO KaMHS.

BzanmoiencTBre KIMHKEPHBIX MUHEPAJIOB C BOJOW MPOTEKAET 10 Clie-
JTYIOIIUM PEAKIUSM:

2(3Ca0-Si02) + 6H20 = 3Ca0-2Si02-3H20 + 3Ca(OH)z;
2(2Ca0-Si02) + 4H20 = 3Ca0-2Si02-3H20 + Ca(OH)2;
3Ca0-Al0O3 + 6H20 = 3Ca0O-AlO3-6H20;
4Ca0-Al203°Fe203 + mH20 = 3Ca0O-Al203-6H20 + CaO-Fe203-nH20,
rae M u N — u3MeHsemMbie K0O3PHUIIEHTHI.

93



[IpuBeieHHbIE XUMUYECKUE PEAKIINHU MOKA3bIBAIOT, UTO B PE3yJIbTaTe
B3aUMO/ICHCTBUS KIIMHKEPHBIX MUHEPAJIOB C BOJIOM 00pa3yrOTCsi HOBBIE CO-
€IMHEHUS — TUJIPOCUIIMKATHI, TUAPOATFOMUHATHI U THIIPO(PEPPUTHI KATTBITHSI.
Munepanel C3S u C4AF, B3aumMoaercTBYS C BOJIOW, ITOJBEPTAIOTCS THAPO-
M3y, T. €. pa3yiokeHuto, a MuHepassl C2S u C3A ruipatupyrorcs, T. €. Ipu-
COEIMHSIIOT BOJY.

[To ckopocTy B3aMMOJCUCTBUS C BOJOW KIMHKEPHbIE MUHEpAJbl pac-
nosiararotcst B cienyromieit nmocnenoBarenbHocTh: C3A, C4AF, C3S u CoS.
CkopocTh THApaTallii KIMHKEPHBIX MHUHEPAJIOB B 3HAYUTEIHHOU Mepe
OTpeJIesieT U CKOPOCTh UX TBEpJieHUs. UeM ObIcTpee THIpaTUPyeT MUHE-
paJi, TeM ObICTpee MPOUCXONUT €r0 CXBaThIBAHUE U TBEPACHUE.

B ciyuae TBepAeHUS IEMEHTA HA BO3/IyXE PACCMOTPEHHBIE BBILIE MPO-
IIECChl JIOTOJIHIIOTCS KapOoHu3aruend ruapokcuaa kanpius: Ca(OH)z +
+ CO2 = CaCO3z + H20. Ona npoucxoauT, TIIaBHEIM 00pa3oM, Ha MOBEPX-
HOCTH IIEMEHTHOT'O KaMHs ¢ 00pa30BaHUEM TOHKOW KOPKH U3 YTIEKUCIOrO
KaJIBLIMSI, CHOCOOCTBYIOIIEH MOBBIIIEHUIO CTOMKOCTH U TPOYHOCTH LIEMEHT-
HOTO KaMHS.

B pesynbraTte mpoieccoB KOJJIOMAALNH, KPUCTAJUIN3ALNH, YIUIOTHE-
HUS TUAPATHBIX HOBOOOPA30BaHUN M KapOOHU3aLMK 00pa3yeTcs NpOYHbBI
IIEMEHTHBI KaMeHb. [I[pOYHOCTH IIEMEHTHOTO KaMHsI HAPacTaeT IOBOJILHO
OBICTPO B T€UEHUE NEPBBIX 3—7 CYTOK, 3aTEM B UHTEpBasie 7—28 CyTOK pOCT
POYHOCTH 3aMmensisiercs. B nanpHeillemM noBblllIeHHE MTPOYHOCTH OTHOCH-
TEJIbHO HEBEJIMKO, HO MOXKET MPOJ0JDKATHCS B TEUEHUE MHOTHUX JIET, 0CO-
OCHHO BO BJIQXHOM M TEIJIoN cpene. B cyxoli cpese umu rnpu oTpUIiaTeib-
HBIX TEMIIEpaTypax MpoLEeCChl TBEPACHUS [IEMEHTHOTIO KaMHS IPUOCTAaHAB-
JUBAIOTCS, U POCT MPOYHOCTH MPEeKpariaeTcs. 3aMmep3inii IeMeHTHBIN Ka-
MEHb 00J1aJlaeT CIOCOOHOCTHIO MOCTIE OTTAUBAHUS MPOJI0KATh HAOUPAThH
IPOYHOCTH [2].

TBepaeHue nopTiaaHAIIEMEHTa MOKHO YCKOPUTD 33 CUET MOBBIILICHUS
TEMIIEpaTypbl OKPY’KAIOIICH Cpe/ibl W BBEICHHUS XWMHUYECKUX BEIICCTB-
YCKOpUTEJIEH TBepIeHUs! (XJIOPUCTOTO KAJIbIIMsI, XJIOPUCTOTO HATPUS U JIp.)
B KoJinuecTBe 1-2 % mo Macce 1ieMeHTa.

TepaeHue mNOPTIAHIIIEMEHTAa COMPOBOXKIACTCS BBIJICICHUEM TeTl-
JO0THI. DTO CBOMCTBO MOPTIIAH/ILIEMEHTA SIBJIAETCS MOJIOXKUTEIBHBIM IpU Oe-
TOHUPOBAHUU MOHOJIUTHBIX KOHCTPYKIIMH B 3UMHHUX YCJIOBHUSIX M OTpHUIIA-
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TEJLHBIM B TE€X CJIy4asiX, KOTJa pa30orpeB MacCUBHBIX OCTOHHBIX KOHCTPYK-
1Y (MJIOTUH, MAaCCUBHBIX (DYHIAMEHTOB U T. I1.) MOXET MPUBECTHU K MOSB-
JICHUIO B HUX TPEILIUH OT TeMIEPaTypHOTO PacCuIupEHUs..

4.3.3.5. Koppo3sus yemenmuno2o Kammsi

Koppo3us 11eMEeHTHOTO0 KaMHsI BBI3BIBAETCSI BO3JICUCTBUEM arpeccuB-
HBIX Ta30B U )KUKOCTEH Ha COCTaBHBIC YaCTH 3aTBEP/ICBIIIETO MOPTIAH IIIC-
MeHTa, riaaBHbIM o0pa3om, Ha Ca(OH)2 u 3Ca0-A1203-6H20. OcHOBHBIC
IPUYHUHBI KOPPO3UH MOYKHO pa3JieuTh Tpu Buja [3]:

— Pa3JIOKEHUE COCTABIISAIONIMX [IEMEHTHOTO KaMHSsl, PACTBOPEHUE U BbI-
MbIBaHUE THIPOKCHIA Kalblus (KOPPO3HsI BBILICIauNBAHMS);

— o0pa3oBaHUE JIETKOPACTBOPUMBIX COJIEM B pe3ysibTaTe B3auMMOJICH-
CTBUSI THAPOKCHJA KaJbIlUs M APYTUX COCTABHBIX YaCTEH IIEMEHTHOIO
KaMHS C arPECCUBHBIMU BEIIECTBAMH U BBIMBIBAHHE ATHX COJIEH (KHCJIOT-
Has, MarHe3uaJibHas KOppO3usi);

— o0pa3oBaHKE B MOpPax HOBBIX COCAMHEHMM, 3aHUMAIOIIUX OOJIBIINI
00beM, YEM HCXOJHBbIC MPOJIYKTHl PEAKIIUH, ITO BBI3BIBACT IMOSBJICHUE
BHYTPEHHHUX HAIpsOKEHUN B OCTOHE M €ro pacTpeckuBaHue (Cysbgoalto-
MUHATHAsI KOPPO3HUsl).

Koppo3usi nepBoro Bujaa BO3HUKACT MPH JCHCTBUU Ha IIEMEHTHBIN Ka-
MeHb 0€TOHA MPOTOYHBIX MPECHBIX BOJ (C MaJOW BPEMEHHOM KECTKOCTHIO).
K HUM OTHOCSTCS BOJIBI 0OOPOTHOTO BOJIOCHAOKEHHMSI, KOHACHCAT, JTI0XKICBbIC
BOJIbI, BOJIbI TOPHBIX PEK Y PABHUHHBIX PEK B MOJIOBOBE, OOJIOTHAS BO/IA. DTH
BOJIbl PACTBOPSIOT M BHIMBIBAIOT THPOKCH] KAJIbIIMSI, BBIJCISIFOITUICS TIPU
THJIPOJIM3€E TPEXKAIBIMEBOIO CHiMKaTa. B pe3ynbrare Takoro BbIlIeIa4rBa-
IOILIETO JISHCTBUS BOJIbI MOBBIIIAETCS TOPUCTOCTh LIEMEHTHOTO KaMHS 1 CHU-
»)aeTcs ero nmpouHocTh Ha 40—50 % u Gosee, 4TO, B CBOIO OUYEPE/Ib, IPUBOIUT
K IOCTEIIEHHOMY pa3pyIlIeHHI0 OeToHA. BhlmenaunBaHue MOKHO 3aMETHTh
IO MOSIBJICHUIO O€JIbIX MOJTEKOB Ha MOBEPXHOCTU OETOHA.

Jlnst ocnaGieHust KOPPO3UHM BhIIEIaYMBAHUS OTPAHUYHUBAIOT COACPKa-
HUE TpexKanbuueBoro cunukara CsS B kiunkepe 10 50 %. Jlig noBsimieHus
CTOMKOCTH IIEMEHTHOTO KaMHs B TIPECHBIX BOJIaX PEKOMEHYETCSI BBOJIUTD
B MOPTJIAHJIIIEMEHT TUJIPABIMYECKUE J0OABKHU, KOTOPHIE CBSI3BIBAIOT TH/I-
POKCHJ KaJblMs B MaJIOPACTBOPHUMBIC COCIMHEHUS — THIPOCHIMKATHI
KaJIBIUsS, U MPUMEHATH IUIOTHBIA OeToH. [Iporecc BhlmenauynBaHus THI-

95



pOKCHUIa KaJblus 3aMeJIAETCA, KOrja B IOBEPXHOCTHOM cjloe OeToHa 00-
paszyetcst majopactBopuMblii CaCO3 Benencteue kapoonuzanuu Ca(OH):
npu B3aumojeinctuu ¢ CO2 Bozyxa. BeinepkuBanue Ha BO31yxe OETOH-
HbIX OJIOKOB W CBaill, NPUMEHSAEMBIX [JI1 COOPYXEHUS OCHOBAaHWH,
a TaK>K€ MOPTOBBIX U APYTUX TUAPOTEXHUUECKUX COOPYKEHUHN MOBBIIIAET
UX CTOHUKOCTb.

Koppo3usi BTOporo Buja npoucxoIuT Mpu JIEUCTBUU HA IEMEHTHBIM
KaMeHb O€TOHa MHHEPAIM30BAHHBIX BOJI, COJAEPKAIIUX XUMHUYECKUE CO-
€IMHEHUs, KOTOPhIE BCTYNAIOT B OOMEHHBIE PEAKIIMU C COCTaBJISIIOIUMU
eMeHTHOro KaMHsi. O0pa3ytoiuecs Ipyu 3TOM MPOAYKTHI peakiuu Ju0o
JIETKO PACTBOPSIIOTCS U YHOCSITCS BOAOM, TMOO BBIACISIIOTCSA B BUJIE aMOPd-
HOI1 Macchl, He 00J1a1atoNIeil CBA3YIOUMMU CBOMCTBaMU.

Venexucnomnas xoppo3sus pa3BUBAETCS NPU ICUCTBUU HA LIEMEHTHBIM
KaMeHb BOJIbI, COJIEprKalliell CBOOOIHBIN JUOKCHU]T YTIEepo/ia B BUIE Cl1a0oi
YTOJIBHON KUCIOTHI. M30BITOYHBIN (CBEpX paBHOBECHOTO KOJIMYECTBA) -
OKCHJI YIJIepoJia pa3pyliaeT KapOOHaTHYIO IUIEHKY OeTOHa BCIEICTBUE 00-
pa30BaHMs XOPOILIO PACTBOPUMOT0 OMKApOOHATA KAJIbIUS MO PEAKIUU:

CaCOz + (CO2)ceos. + H20 = Ca(HCO3)z.

Obwexucromuas Koppo3us TPOUCXOIUT TMPU JTEUCTBUU PACTBOPOB
JTH00BIX KUCIIOT, UMEIOIIUX 3HAYEHUS BOJIOPOAHOTO TTokaszaTess pH < 7; uc-
KJIFOUEHHE COCTABIISIOT IMOJUMKPEMHEBass U KpeMHE()TOPUCTOBOAOPOIHAS
KUCIIOThl. CBOOOAHBIE KUCIOTHI BCTPEYAIOTCS B CTOYHBIX BOJAX MPOMBIIII-
JICHHBIX TPEANPUATHI, OH MOTYT MPOHUKATH B TTOYBY U pa3pyiaTh O€TOH-
Hble (YyHIaMEHTBI, KOJUIEKTOPbI U JAPYTHE MOJA3eMHbIe coopyxeHus. Kuc-
Jota oOpaszyercsl TaKKe€ U3 CEPHUCTOrO rasa, BBIXOJSIIErO0 U3 TOIOK,
U B aTMoc(epe MPOMBIIUICHHBIX MpeAnpusTuii, kpome SO2, MOTYT cojiep-
KAThCSA AaHTHJIPUTHI JIPYTUX KHUCIIOT, & TAKXKE XJIOP U XJIOPUCTHIN BOJIOPO/I.
[Ipu pacTBOpeHuu ero BO Biare, aicOpOMPOBAHHOI HA TOBEPXHOCTH KeJle-
300€TOHHBIX KOHCTPYKIIUM, 00pa3yeTcst CoJisiHasi KUCIIOTA.

Kucnora BcTynaer B XUMHUYECKOE B3aUMOJACIHCTBUE C THIPOKCUIOM
KaJIbI[Us, IPU 3TOM 00pa3zyroTcsa pacTBopuMble coiu (Hanpumep, CaClz) u
coiy, yBennuuBaromuecs B oobeMe (CaSO4-2H20):

Ca(OH)2 + 2HC1 = CaClz + 2H20,
Ca(OH)2 + H2S04 = CaS04:2H:0.
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KpomMe Toro, KHCIIOThI MOTYT pa3pyIiaTh M CHIIMKAThI Kaabliusd. beToH
Ha IMOPTJIAHAIIEMEHTE 3allIMIIA0T OT HEIIOCPEACTBEHHOIO ACHCTBUS KUCIIOT
C TIOMOIIIBIO 3aITUTHBIX CIIOEB U3 KUCIOTOCTORKHX MAaTepHaJIOB.

Maenesuanvnas koppo3us HACTYIIAeT MPU BO3JACHUCTBUN HA THAPOKCH/]T
KaJIbIIMSI MarHE3HAIBHBIX COJICH, KOTOPHIC BCTPEYAIOTCS B PACTBOPCHHOM
BHJIC B TPYHTOBBIX BOJIaX W BCErJa COJEpPXkKAaTCsi B OOJBIIIOM KOJIH-
yecTBE B MOpcKoil Boje. CoaepikaHue CoJieid B BOJIE MUPOBOT'O OKEaHa CO-
craBiset (r/m): NaCl — 27,2; MgCl, — 3,8; MgSOs — 1,7; CaSO4 — 1,2. Pa3-
PYIICHHE IEMEHTHOTO KaMHs BCJICICTBHE peaKIuu OOMEHa MPOTEKAeT 110
cneayronmuM Gopmysam:

Ca(OH)2 + MgClz = CaCl2 + Mg(OH).,
Ca(OH)2 + MgSO4 + 2H20 = CaS04-2H20 + Mg(OH)z.

B pesynbpTaTe 3THX XMMUYCSCKHX PEaKIUid 00pa3yercs pacTBOpHUMAs
COJIb (XJIOPUCTBIM KaJbIIUKA MM JBYBOIHBIN CyJIb(aT Kaabliys), BRIMbIBAC-
Mass u3 OeToHa. ['mapoKcHI Mar"usl mpejacTaBiseT coOol OECCBI3HYIO
Maccy, He pacTBOPHMMYIO B BOJIE, TTIOATOMY PEaKIMs HAET JI0 TOJHOTO W3-
pacxoI0BaHUsI TUIPOKCHIA KAJTBITHSI.

Kopposus noo oeticmeuem munepanvuvix yoooperui. (OcoOEHHO
BPEIHBI JUIs 0ETOHA aMMUAYHbIC YA0OpEHUS — aMMHUAYHAasl CEIINTPA U CYJIb-
dbar aMMoHUsI. AMMUadHasl CEIUTpPa, COCTOSAIIAs B OCHOBHOM W3 HHUTpAaTa
amMonus NHsNOs, moasepraercs ruipoiv3y U MO3TOMY JaeT B BOJE KHC-
Iy peakinio. Hurpar aMMoHMS IEHCTBYET Ha THIPOKCHT KAJIBIIMS:

Ca(OH)2 + 2NH4NO3 + 2H20 = Ca(NO3)2:4H20 + 2NO:s.

OOpa3yronuiics HUTPAT KalbIUs XOPOIIIO PACTBOPSACTCS B BOJAC U BbI-
MbIBaeTCsl U3 0eToHa. XiaopucThii kanuii KC1 moBsIiaeT pacTBOPUMOCTD
Ca(OH). u yckopsier koppo3uto. 13 ancia ¢pochopHbIX yao0peHuit arpec-
cuBeH cyrnepdocdaT, COCTOSMNNA B OCHOBHOM M3 MOHOKAJIBIINEBOTO (oC-
darta Ca(H2POa4)2 u rurmca, HO coaepiKallui eie 1 HEKOTOPOE KOJIUYSCTBO
cB00OAHOM hocHOpHON KUCITOTHI.

Koppo3zus noo eruanuem opeanuueckux eewyecms. OpraHMIECKUe KUC-
JOTHI, KAK U HEOPTraHWYECKHe, OBICTPO pa3pyllalOT IEMEHTHBIA KaMCHb.
BonbIoil arpecCHBHOCTBIO OTIMYAOTCS YKCYCHAs, MOJIOYHAs W BUHHAS
KHUCIIOTHI. JKMpHBIC HACHIIIICHHBIC M HEHACKIIIICHHBIC KUCIOTHI (OJICMHOBAS,
CTCapHHOBAs, NAJIbMUTHHOBAS M JIp.) Pa3pyIIAIOT [IEMEHTHBI KaMEHb, TaK
KaK IpH JCHCTBUU Ha HUX TUIPOKCUIA KAIbIUs OHU OMBLIIOTCS. [ToaTOMy
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BpEJIHBI JIJIsl OETOHA U Maca, COJAEPKalllle KUCIOThI dKUPHOTO psijia: JIbHSI-
HOE, XJIONIKOBOE, a Takke pbiouit xxup. Hedth, HEPTsHBIE TPOTYKTHI (KEpO-
CUH, OCH3WH, Ma3yT, HEQTIHbIC Macia) HE MPEACTABIISIIOT OMACHOCTH JJIsI
O€TOHa, €ClI OHU HE COAEPKAT HEPTAHBIX KUCIOT WIM COCTUHEHUI CEPBHI.
OpHako HAlO YYUTHIBATh, YTO HEPTEIPOIYKTHI JIETKO MPOHUKAIOT Yepes
0etoH. [IpoayKThl pa3srOHKM KaMEHHOYTOJILHOTO JIETTs, cojepxkaiue de-
HOJI, MOT'YT arpeCCUBHO BIIUSATh Ha OETOH.

Koppo3usi tpersero Buna. Cyrsgoantomunamuas Koppo3us BO3HU-
KaeT Ipu JACHCTBUM HA TUAPOATIOMUHAT IEMEHTHOTO KaMHs BOJIbI, COJIEP-
XKaren cyab(aTHbIE HOHBI:

3Ca0A1203-6H20 + 3CaSO4 + 25H20 = 3Ca0-Al203-3CaS0O4-31H:0.

OOpa3oBaHue B MOpax LEMEHTHOIO KaMHS MaJIOpaCTBOPUMOIO TpeX-
CyJb(haTHOrO THAPOCYNIb(PoaTtoMUHaTa KaJlblidsi (ITTPUHTUTA) COIMPOBOXK-
JaeTcs yBeIMUeHHEM o0beMa MpUMEpHO B 2 pasa. PaszBuBaroreecs B mopax
KPUCTAUTU3AIMOHHOE JIaBJICHHE TPUBOJUT K PACTPECKUBAHUIO 3aLTUTHOTO
ciost 6erona. Benen 3a TUM MPOUCXOUT KOPPO3HsI CTATLHOM apMaTypbl, yCU-
JIEHUE pacTpecKUBaHMs O€TOHA U paspylieHne KOHCTpyKuuu. C cynbdoaito-
MUHATHON KOppO3UEil BCEraa HaJ0 CUMTATHCS NPU CTPOUTEIHCTBE MOPCKHUX
COOpYKeHHI. BMecTe ¢ TeM MOryT OKa3arbCsl arpeCCUBHBIMU CTOYHBIE BOJIbI
NPOMBILUICHHBIX MPEANPUITUHN, a TAKXKe TPYHTOBbIE BOJbI. Eciau B Boze co-
JEPKUTCS CyNb(]aT HATPHsL, TO BHAYAJIE C HUIM pearupyeT TUIPOKCU]T KATbIIUS:

Ca(OH)2 + NaSO4 — CaS0O4 + 2NaOH.

B nocnenytomeM uuer oOpazoBaHue THAPOCYIbPOAUTIOMUHATA KaJlhb-
1Usl BCIEACTBUE B3aUMOJCIHCTBUS MOJYYaIOIIErocs: cyjbdaTra Kalblus U
ruapoantoMuHara. s 60pbObl ¢ cynb(hoaTtoMUHATHON KOPpO3Heil mpu-
MEHSETCS CHEUaIbHbIN CyJIb()aTOCTOUKUN MOPTIAHIEMEHT.

Ll]enounas xoppo3usi MOXET MIPOUCXOIUTH B ABYX (opmax: Moj Jei-
CTBUEM KOHIIEHTPUPOBAHHBIX PACTBOPOB IIEIOUYEH HA 3aTBEPJICBIINNA I1e-
MEHTHBI KaMEHb U TIOJI BIUSHHUEM IIEJI0UYeh, UMEIOMMUXCS B CaMOM IIe-
meHTe. Ecnu 6eToH HachIaeTcs pacTBOPOM IIETIOUH (€AKOTO HATPUS WITH
KaJlis), a 3aTeM BBICBIXAET, TO IOJ| BIUSHUEM YIJIEKHUCIIOTO ra3a B mopax
O0eToHa oOpa3yeTcsi coja M MOoTalll, KOTOPbIe, KPUCTAUIU3YSICh, PACIIUPS-
I0TCSI B 00bEME U pa3pylIaloT LIEMEHTHBIN kaMeHb. CuiibHee pa3pyliaeTcs
OT JCHCTBUSI CUIIbHBIX I1EJI0YEH IEMEHT C BBICOKUM COJIEP>KaHUEM aTTFOMU-
HATOB KaJIbITHSI.
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Koppo3us, BeI3bIBaeMasl IejiouamMy IEMEHTa, MPOUCXOAUT BCIEH-
CTBHE MPOLIECCOB, MPOTEKAIOIINUX BHYTPU OETOHA MEXK]y €r0 KOMIIOHEH-
TamMHu. B cocTaBe IEMEHTHOr0 KJIMHKEpa BCETAa COAEPKUTCS pa3HOE KO-
JIMYECTBO IIEIOYHBIX COeIWHEHHH. B cocraBe 3amoiHHTENEH OETOHA,
B 0COOCHHOCTH B MECKE, BCTPEUAIOTCSI PEAKIIMOHHO CTIOCOOHBIE MOAU(DU-
KalMd KpEMHe3eMa: omall, XaJllel0H, ByJKaHHu4YecKoe cTeksio. OHH BCTY-
NAalT MPU OOBIYHON TeMIepaType B pa3pylIUTEIbHbIE 1Sl O€TOHA peak-
UM CO WIeroYamMu LieMeHTa. B pesynbrate 00pasyrorcs HaOyXaroliue
CTYJCHUCTBIE OTI0XKEHHUS 0EJI0Tro 1BETa HA MOBEPXHOCTU 3€PEH PEAKIIU-
OHHO-CIIOCOOHOT0 3aMOJHUTENS, TOSBIISIETCS CETh TPEIIUH, TOBEPXHOCTh
O0eToHa MeCcTaMu BCIIyYHMBaeTCs U MeNymuTcs. Pa3pymenue 6eTona mo-
XKeT npoucxonuts yepe3 10—15 ner nmociie okoHYaHUS CTPOUTENHCTBA.

4.3.3.6. Texnuueckue xapaxmepucmuxu nopmiaHoyemeHma

XapaKTepUCTUKU NOPTIAHUEMEHTA ONIPEACIIAIOT MUHEPATbHBIN U Be-
IIECTBEHHBIN COCTaBbl, CPOKH CXBAThIBAHUS, KJIACC IO MPOYHOCTH, PABHO-
MEPHOCTh U3MECHEHHUS 00beMa U JPyTrue TEXHUISCKUe cBorcTRa [3].

MuHepanbHbIi COCTaB BBIPAKAET COAEpKaHHE B KIMHKepe (B % IO
Macce) IIaBHbIX MUHEPaNOB. [ IpUMEHSIOTCS pacueTHbIE U MPSMBIE SKCIIepH-
MEHTAJIbHBIE METOJIbI ONPE/ICIICHUSI MUHEPAJILHOTO COCTaBa KIIMHKepa. Mu-
HEpaJbHBIN COCTaB PACCUNTHIBAIOT HA OCHOBAHWH JJAHHBIX XUMHUYECKOTO aHa-
7134, KOTOPBIN ONpeIesieT co/iep:kaHnue OKCUIOB (B % 1o macce).

[IpsiMble PKCIIEPUMEHTANIBHBIE METOABI OMPEACIICHUS] MUHEPAIHHOTO
COCTaBa KJIMHKEPA BKJIOYAIOT: ONTHUYECKYIO U AJIECKTPOHHYI) MHKPOCKO-
MU0, PEHTI€HOBCKUM (pa30BbIN aHATIN3, MUKPO30HIUPOBAaHUE (J1a3€PHBII U
WOHHBIN MUKPO30OH/IBI) U JP.

Jlns mpou3BOJICTBA OOIIECTPOUTEIBHBIX I[EMEHTOB TMPUMEHSIOT
NOPTIAHLIEMEHTHBIM KIMHKEP, B KOTOPOM CYMMapHOE€ COJIep>KaHue
TpEeXKaJdblIUEBOTO H JByXKaibllueBoro cuiaukaroB (3Ca0-SiO2 +
+ 2Ca0-S102) cocraBnsgeT HE MeHee 2/3 Macchl KJIMHKEpa, a MacCOBOE
OTHOIIICHHE OKCHIA Kaliblus K okcuay kpemuus (Ca0/SiOz) — e menee 2,0.
Copepxkanue okcuaa Maraus MgO B KJIIMHKEpE HE JOJDKHO OBITh OoJjiee
5 % macchl KJIMHKEpa.

BeurecTBeHHBIH COCTAaB MMOPTJIAH/ILIEMEHTA BbIPAXKaeT COJICPIKAHUE B
neMmeHTe (B % 1Mo Macce) OCHOBHBIX KOMITOHEHTOB: KJIMHKEpa, TUIca, Mu-
HEpaJbHBIX J0OABOK.
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1o BeleCTBEHHOMY COCTaBY LIEMEHTHBI MOIPA3AEISIOT HA TUIIBIL:

— IHEM 0 — 6e3100aBOYHBIN MOPTIAHIIIEMEHT;

— IIEM I — nopTiananeMeHT;

— IIEM II — nopTnanauieMeHT ¢ MUHEpaJbHBIMU JOOABKAMHU.

[lo conepkaHui0 MOPTIAHIIEMEHTHOTO KJIMHKEpa W J100aBOK Iie-
meHThl THNA LIEM II, B 3aBucHMOCTH OT coaepkanus 100aBOK, Moapa3;ie-
70T Ha noATunibl A u B (3a uckmouenuem niementa LIEM 11 ¢ no6aBkoit
MUKPOKpPEMHE3EMa).

IInoTHOCTHL TIOpTIIAH ILIEMEeHTa (0€3 MUHEPAJIbHBIX T00aBOK) COCTaB-
asetr 3,05-3,15. Ero HaceimHasg IUIOTHOCTh 3aBUCUT OT YIUIOTHEHUS U Y
PBIXJIOTO meMeHTa cocrasiseT 1100 kr/md,

IIpoyHOCTH NOPTIAHALIEMEHTA ONPEIEISAIOT UCIIBITAHUEM CTaHIaPTHBIX
00pa3ioB-npu3M pazmepoM 4x4x16 cm. OOpasnpl U3roTaBIMBAIOT U3 CTaH-
JApTHOTO LEMEHTHOTO PACTBOPA, COCTOSLIETO U3 LIEMEHTA U CTAaHAAPTHOIO
HOJU(PPAKIIMOHHOTO MECKa B COOTHOLIEHUH 1:3 1Mo Macce mpu BOJOIEMEHT-
HOM oTHomieHuH, paBHOM 0,5. OOpa3ipl U3TOTABIMBAIOT, YKJIAJbIBas Iie-
MEHTHBII pacTBOp B JIBa IPHEMa B OTCEKH (DOPMBI U YILTOTHSSI KaXK/Ibli CIIOH
Ha BCTPSAXHMBAIOLIEM CTOJIe 3a pabouwmii mukia u3 60 ynapos. ®opmy ¢ o6pas-
IIaMHU XpaHAT B Kamepe (mkady) BraxHoro xpanenus. Yepes (24+1) 4 ¢ mo-
MEHTa M3roTOBJIEHUS 00pa3ipl pachopMoBbiBatoT. OOpasiibl, MOATIEKALIIE
UCTIBITAHUIO B CYTOYHOM BO3pacte, pacOpMOBHIBAIOT HE paHEe 4YeM 3a
20 muH 10 uctbiTanus. O0pasipl, uMmeronue yepe3 (24+1) 4 npoyHOCTH, He-
JOCTAaTOYHYIO IS UX pacGopMOBKHU 0e3 MOBPEKACHHUS, JOMYCKAETCS pac-
GopmoBbIBaTh uepe3 (48+2) u ¢ ykazaHHEM ITOTO CpOKa B paboveM KypHaJe.
[Tocne pachopmoBku 00pa3iibl XpaHAT B BAHHE C BOJIOM TakK, YTOOBI OHHM HE
COINPUKACATUCH APYT C IPYTOM U YPOBEHb BOJIbI ObLI BhIIIE 00pA310B HE Me-
Hee yeM Ha 2 cM. TemmepaTypa Bojbl oibkHa ObITh (20+1) °C. Uepes kaxabie
14 cyTok monoBuHy 00beMa BOJBI B BAHHE MEHAIOT Ha CBEXKYI0 Bo1y. Uepes
28 cyTok TBepJeHHs 00pa3lbl-PU3Mbl CHAyala UCHBITHIBAIOT HAa W3THO,
3aTeM TMOJYYUBIIMECS MMOJOBUHKU MPU3M — Ha CXKATHE.

IIo mpo4yHOCTH HA CKaTHe B BO3pacTe 28 CYTOK MOPTIAHILIEMEHTHI
MOJIpa3AeisiiOT Ha Kiaccwl: 32,5; 42,5 u 52,5.

[To mpouHocTH Ha cxaTre B Bo3pacte 2 (7) CyTOK IIEMEHTHI MoJipase-
70T Ha mojknaccel: H (HopmansHOTBepaetomiue), b (ObicTpoTBEpeto-
nme) u M (MeJIeHHOTBEPACIOIINE).
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BogonoTpeOHOCTh TOPTIAHAIIEMEHTA OMPEACIAETCS KOJIUYECTBOM
BOJIbI (B % OT MacChl IEMEHTA), KOTOPOE HEOOXOAUMO JIs TTOTYyUECHUS 11e-
MEHTHOTO T€CTa HOpMaabHou 2ycmomsl. HopMaabHOM T'yCTOTOM IIEMEHT-
HOT'O T€CTA CYMTAIOT TAKYI0 KOHCUCTEHIIUIO, IPU KOTOPOU MECTUK TTprudopa
Buka, norpy>keHHbI! B 3aM10JIHEHHOE LIEMEHTHBIM TECTOM KOJIbII0, uepe3 30 ¢
II0CJIE OCBOOOIKICHUS CTEPIKHS, HE JOXOAMT Ha (6+1) MM 10 IUIACTUHKH, Ha
KOTOPOM YCTaHOBJIEHO KOJIBIIO.

BogonorpeOHOCT,  MOpTIaHAIIEMEHTa  HAXOAUTCA B Ipejaeiax
ot 22 510 28 %. Ilpu BBeIecHNN aKTUBHBIX MHUHEPAJIbHBIX JOOABOK 0OCaI04-
HOT'O ITPOUCXOXKICHUS (IMATOMUTA, TPETeia, ONIOKH ) BOJONOTPEOHOCTH 11e-
MEHTAa MOBBIIIAETCS U MOXKET TOCTUTHYTh 32—37 %.

Cpoxu cxBaTbIBaHMSl TOPTJIAHIIEMEHTA OMPEACISIOT C MOMOIIBIO
npubopa Buka myTeM morpykKeHus Urjibl B TECTO HOPMaJIbHOM I'yCTOTHI.

HauanoMm cxBaThIBaHMSI CUMTAIOT BpeMs OT Hadajla 3aTBOPEHUS Iie-
MEHTa JI0 MOMEHTa, KOT/Ia Urja Ipu MPOHUKHOBEHUH B IIEMEHTHOE TE€CTO
HE JTOXOUT 0 IUTACTUHKH Ha (4+1) MM.

KoHI1oM cXBaThIBaHUSI CUMTAIOT BpeMsi OT Hadajga 3aTBOPEHUS Iie-
MEHTa JI0 MOMEHTA, KOTJla UIJjia MPOHUKAET B IIEMEHTHOE TECTO HE OoJiee
yeM Ha (0,5 MM, YTO COOTBETCTBYET MOJI0KEHUIO UTJIbI, TPH KOTOPOM KOJIb-
neoOpas3Hasi HacaJika BIIEPBbIE HE OCTABJIACT OTIHEYaTKa Ha MOBEPXHOCTU
IIEMEHTHOTO TECTa.

JI71s1 IEeMEHTOB KJ1acca Mo MPOYHOCTH 32,5 Haualio CXBaThIBAHUS HE pa-
Hee 75 MHH, KJIacca Mo Mpo4YHOCTH 42,5 — He panHee 60 MuH, KJacca 1o
POYHOCTH 52,5 — He paHee 45 MuH.

PaBHOMepHOCTHh H3MeHeHHsI 00beMa [ICMECHTA XapaKTEPU3YIOT BEJH-
YUHOM pacIIMpeHus 00pasiia u3 IEeMEHTHOTO TeCTa HOPMaJIbHOM I'yCTOTHI B
kousblie Jle Illatense npu KunssueHuu.

["OTOBAT IIEMEHTHOE TECTO HOPMaJbHOU I'yCTOThI. KonbIla ycTaHaBIH-
BAIOT HA MJIACTUHKU W HAIMOJHSAIOT B OJWH IIPUEM 1IEMEHTHBIM TECTOM C U3-
OBITKOM, HO 0€3 yIJIOTHEHUs WK BUOpanuu. Jjas oqHOr0 MCIBITaHUS 3a-
IIOJTHSIIOT JIBA KOJIbIIA M3 OJHOT'O 3aMeca IIEMEHTHOTO TeCTa.

Kombiia, 3anoTHEHHBIC 1IEMEHTHBIM TECTOM, HAKPHIBAIOT CBEPXY ILIa-
CTUHKaMH, Ha KOTOPHIC YCTAHABIMBAIOT IIPUTPY3, U TIOMEIIAIOT B KaMEPy
BJIQKHOTO XPAHCHUS, TJIC BBIJICPKUBAIOT B TeueHue (24+0,5) .

[Tocne nmpenBapuTEILHOTO TBEPACHUS KOJIbIIA U3BJICKAIOT U3 KaMephl,
U3MEPSIOT INTAaHTCHIMPKYJIEM PACCTOSHHE MEXIy KOHIIAMU WHJIHKATOP-
HBIX UTJ ¢ TOYHOCTHIO 10 0,5 MM (HauajbHOE U3MEPEHHE), OCBOOOKIAIOT
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OT TIJIJACTUHOK M TIPUTPy3a M MOMEIIAIOT B 0a4OK JJI KUIISTYSHUS] UHINKA-
TOPHBIMH UTJIAMH BBEPX.

Boay B Oauke qoBomaar g0 kumneHus 3a (30+5) MUH U BbIIEPKHUBAIOT
KOJIblIa B Kumsmel Boae B TeueHue (180+5) mun. YpoBeHb BoAbI B Oauke
JIOJKEH OBITh BBIIIE pa3MEIICHHBIX Ha MTOJCTAaBKe KoJjiell Ha 4—6 CM B Teue-
HHE BCET0 BPEMEHH KUTISTYCHUS.

ITocne okOHYAHUS KMIISTYCHUS KOJIbIA W3BJICKAIOT M3 BOABI, JAIOT UM
OCTBITh JJO TEMIIEPATyphl MOMEIICHUS, TT0C]IE€ YEr0 U3MEPSIOT PACCTOSHUE
MEXK]ly KOHI[JaMHU MHIUKATOPHBIX UTJ1 (KOHEYHOE U3MepeHune). Beraucisior
Pa3HOCTh MEXIY 3HAYEHUSIMHU KOHEYHOI'O0 W HA4YaJIbHOI'O U3MEPEHUM IS
Ka)KJI0T0 KOJIbIIA.

PaBHOMEpPHOCTH U3MEHEHUS 00BEMA (PACIIMPEHUE) HE TOKHA [TPEBbI-
math 10 MM.

4.3.4. Paznosuonocmu uemenmoes

[{eMeHTBI KJIacCU(PUUUPYIOTCS O CIEAYIOIHUM HpHu3HaKam [3]:

I1o Ha3HAYEHM IO IEMEHTHI MOIPA3AEIISIOT:

— Ha OOLIECTPOUTEIIbHBIE;

— CIIelIMaJIbHBIE.

ITo BuOy KIMHKEPa LEMEHTHI IOAPA3IEISAIOT Ha U3TOTOBICHHBIE HA OCHOBE:

— NOPTIAHAIIEMEHTHOIO KIIMHKEPA;

— TJIMHO3EMUCTOTO (BBICOKOTJIMHO3EMUCTOT0) KIIMHKEPA;

— CMECH MOPTIaHAIEMEHTHOTO U CYJib(oaTtoMUHATHOTO (Cylbdodep-
PUTHOTO) KJIMHKEPA.

I1o BemecTBEHHOMY COCTABY IIEMEHTHI HA OCHOBE MOPTIaHIEMEHT-
HOT'0 KIIMHKEpA NOAPA3ICIISIIOT Ha TUIIbI, XapaKTEPU3YIOIIUECS PAZTAYHBIM
BHJIOM M COJICp)KaHHEM MUHEPAITbHBIX JI00aBOK:

— TdMl | — MOPTIAHAEMEHT, COJACPKAIINN B KA4€CTBE OCHOBHOT'O KOM-
MOHEHTA BEUIECTBEHHOI'O COCTaBa TOJIBKO MOPTIAHALIEMEHTHBIN KIMHKED;

— tun [I/A — nopTinaHaleMeHT ¢ MUHEpaIbHBIMU J00aBKaMu, COAEP-
KAl B KAY€CTBE OCHOBHBIX KOMIIOHEHTOB MOPTJIAH/LIEMEHTHBIN KJIWH-
KEp U MUHEPAJIbHYIO TOOABKY MJIM CMECh MUHEPAJIbHBIX T00ABOK B KOJIH-
yecTBe oT 6 710 20 %0;

— tun 1I/B — mopTina”naneMeHT ¢ MUHEpaIbHBIMU J00OaBKaMu, COAEP-
JKalllMil B KA4€CTBE OCHOBHBIX KOMIIOHEHTOB MOPTJIAHIIEMEHTHBIN KJIMH-
Kep W 1UIaK B KoauyecTBe oT 21 10 35 %;

102



— tun 11l — nurakonopTIaHAUEMEHT, COASPKAILINN B KAUECTBE OCHOB-
HBIX KOMITOHEHTOB MOPTIaHALUEMEHTHBIN KJIMHKEP U JOMEHHBIN IPaHyJIu-
POBaHHBIN, 37eKTpOoTEPMOGOCHOPHBINA WM TOMJIMBHBIN IILJIAK B KOJIMYE-
ctBe oT 36 10 65 %;

— Tyl [V — nynuosiaHoBeI HEMEHT, COAEPKAIIUNA B KAYECTBE OCHOB-
HBIX KOMITOHEHTOB MOPTJIAaHALEMEHTHBIA KIMHKEP U MyLLIOJaHy B KOJIUYe-
ctBe oT 21 10 35 %;

— TUIT V — KOMITIO3ULIMOHHBIN LIEMEHT, COJACPIKALININ B KAUECTBE OCHOB-
HBIX KOMIIOHEHTOB MOPTIaHALUEMEHTHBIN KIIMHKEP U CMECh LIUIaKa U MyL-
1I0JIaHBI W/WJIK 30JIbI-yHOCA B KoJinuecTBe OT 22 110 60 %.

— tun [-C — cynpharrupoBaHHbIN TOPTIAH/IIEMEHT, COICPKAIUN B Ka-
YECTBE OCHOBHOI'O KOMITOHEHTA NOPTJIAHALIEMEHTHBIN KIIMHKED, B KAUECTBE
BCIIOMOTaTEIbHOTO KOMIIOHEHTA — CYJIb(PoaTtoMUHATHEIH (CyIbhodeppuT-
HBIN) KIMHKEP B KOJUYEeCTBE HE Ooiiee 5 %;

— tun [I-C — cynbdaTupoBaHHbIl NOPTIAHILEMEHT, COAECPKAIIUNA B
Ka4eCTBE OCHOBHBIX KOMIIOHEHTOB IMOPTJIAHALEMEHTHBIN KIUHKED, CYJIb-
doamoMuHaTHBIN (CybPoeppUTHBII) KIMHKED B KoaudecTBe oT 6 10 20 %.

I1o npo4yHOCTH HA CKATHE LIEMEHTHI OAPA3AECIAIOT Ha KIAcChl: 22,5;
32,5; 42,5; 52,5.

IIo ckopocTu TBepAeHUs OOIECTPOUTENIbHBIE IIEMEHThI MOApa3e-
JSFOT HA OAKIIACCHI POYHOCTH:

— HopMmanbHOTBepaewonue (H) ¢ HopMupoBaHreM MPOYHOCTH B BO3-
pacte 2 (7) u 28 CyTOK;

— osicTpoTBepactomue (b) ¢ HopMUpoBaHUEM MTPOYHOCTH B BO3PACTE
2 CYTOK, IOBBILLIEHHOM 10 CPABHEHUIO C HOPMAIIBHOTBEPACIOIIUMU, U 28 CYTOK;

— MemieHHoTBepAetomue (M) ¢ HopMUpOBaHKWEM HAaYaJbHOW MPOYHO-
CTH B Bo3pacTte 7 (2) CyTOK, IOHM>KEHHOM 110 CPABHEHUIO C HOPMAJIbHOTBEP-
JEIOIUMU IEMEHTAMHU, U 28 CYTOK.

I1o cpokam cxBaTbIBAHMSI LIEMEHTHI [TOAPA3IEIIAIOT:

— Ha MEJJICHHOCXBATBIBAIOIIMECS — C HOPMUPYEMBIM CPOKOM Hauasa
CXBaTbIBaHUs OoJiee 2 ;

— HOPMAJIbHOCXBATBIBAKOLIMECS — C HOPMHUPYEMBIM CPOKOM Hayania
CXBaTbhIBaHUs OT 45 MuH 110 2 4;

— OBICTPOCXBATHIBAIOLIUECS — C HOPMUPYEMBIM CPOKOM Hayaja CXBa-
THIBAHUS MEHeEE 45 MUH.
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4.3.4.1. IlInaxonopmaanoyemenm

[[I1akonopTIIaHAIIEMEHTOM HA3bIBAIOT THAPABIMYECKOE BSIKYILIEE Be-
IIECTBO, COJIEPIKAIllEe B KAYECTBE OCHOBHBIX KOMIIOHEHTOB MOPTJIAH/IIIEC-
MEHTHBIM KJIMHKEpP U JIOMEHHBIN T'paHyJIUpPOBAHHBIN, 3JEKTpOoTepMOdOcC-
(GbOpHBIN UK TOTUIMBHBIN IIJIAK B KOJIMYECTBE OT 36 110 65 %.

['paHynMpOBaHHBIA JAOMEHHBIM NUIAK MOJYYarOT IyTeM OBICTPOro
OXJIQXKJICHHUSI [IIJIAKOBOTO PacIjlaBa COOTBETCTBYIOIIETO COCTaBA, KOTOPBIN
oOpa3yeTcsi B IOMEHHOM Ne€YH MpH IIJIABKE YyTYHA.

['panynupoBaHHBIN A7EKTPOTEpMOPOCHOPHBIN MIJIAK MOTYyYaroT My-
TeM OBICTPOTO OXJIAXKJICHUS] CUJIMKATHOTO paciiiaBa, o0pa3yrouierocs npu
pou3BoACTBE pochopa METO0OM BO3TOHKH B JIEKTpOIieyax.

JlomeHHBIE U 3eKTpOoTEPMOPOoCHOpHBIE IPaHyIUPOBAHHBIE IIJTAKU CO-
JepKaT 1o MEHbIIel Mepe 2/3 OCTEeKJIOBAaHHOTO IIJIaKa U MPHU ONpPEeeH-
HBIX YCJIOBUSIX MPOSBIISIIOT THAPABINYECKUE CBOMCTBA.

XHWMHUYECKUN COCTaB JOMEHHOTO I'PaHyJIMPOBAHHOIO IIJIAKa OJIU30K K
cocTaBy KinHKepa. K caMocTosTenbHOMY TBEPAEHUIO IIUIAK HE CIIOCOOEH,
HO B TMPHUCYTCTBUU MOPTIAHAIIEMEHTA W TUIICA OH MPOSBISAET BSIKYIIUE
CBOMCTBA.

[lo copeprkaHuio MOPTIAHALIEMEHTHOTO KIMHKEpa U J00aBOK ILIAKO-
nopmianaueMeHT otHocutes K tuiy LIEM III u B 3aBucumocTH ot couep-
XKaHUs T0OABOK MOAPA3ACIISICTCS Ha TOATUIIBL:

— A (moptiaasAneMeHTHOTO KinHKepa 35—64 %, nurakoB 36—65 %);

— B (noptmananementHoro kiauakepa 20-34 %, umakoB 66—88 %);

— C (noptmanaieMenTHoro kiauukepa 5—19 %, nurakos 81-95 %).

[lo mpoyHOCTH Ha C)KaTWE B Bo3pacTe 28 CYTOK NIJIAKOMOPTIIaH/IIe-
MEHTBI TOAPA3ACIAIOT Ha Kiaccehl: 32,5; 42,5 u 52,5.

[InoTHOCTH B phIxyioM coctosauu 10001300 xr/M3, a B yIuIOTHEHHOM —
1400-1800 kr/m3, CPOKHU CXBATBIBAHUS U PABHOMEPHOCTh H3MEHEHHS 00b-
eMa TaKHe K€, KaK U y NOpTIaHAIIEMEHTA.

TennoBbIeTICHNE TUIAKOTIOPTIAH/IIIEMEHTA ITPH TBEPICHUN MEHBIIIE, YEM
y IOpTIaHAIIEMEHTa, HO OH 00J1a/1aeT OO0JIbIIIEH JKapo-, BOJIO- U CYJIb(ATOCTOM-
KOCTBIO. MOPO30CTOMKOCTD IIUIAKOIIOPTJIAHALIEMEHTA HECKOJIbKO HUXKE.

VY 1IakonopTiaHIleMeHTa [0 CPAaBHEHUIO C MOPTIAHALIEMEHTOM He-
CKOJIbKO 3aM€JJIEHO HApaCTaHWE MIPOYHOCTH B HAYAIbHBIE CPOKU TBEPJCHHUSL.
B Oonee oTaaneHHble CPOKU TBEPACHUS MPOYHOCTH BO3PACTAET U Uepe3
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2-3 Mec. IPEeBOCXOJUT MPOYHOCTh MOPTIAHIIEMEHTa TOW K€ MapKHU.
3ameieHre TBEPJICHUS OCOOCHHO SIPKO MPOSBIISAECTCS MPU MOHUKEHHBIX
TeMIIepaTypax, OJHAKO 3TO HE SIBJISETCA NPEMSITCTBUEM K IIUPOKOMY IpH-
MEHEHHIO IJIAKOTIOPTIaHALIEMEHTA, a MOBBILIEHUE TEMITEPATyphl IpH J0-
CTaTOYHOM BJIAKHOCTU OKPY’KaIOIIEH Cpe/ibl pe3KO YCKOPSET TBEPICHHUE.

[InakonmopTIaHAIIEMEHT € YCIIEXOM MOKHO MPUMEHSTH JIJI1 U3TOTOB-
JeHus1 COOPHBIX KEIE300€TOHHBIX U3AEIHI U KOHCTPYKIIHM, TBEPACIOLIUX
B IPOINApPOYHbIX Kamepax. LlenecooOpa3Ho uConb30BaTh MUIAKOTIOPTIAH-
[IEMEHT B KOHCTPYKIIUSX TOPSYUX 1IEXOB U B THAPOTEXHUUYECKUX COOPYKE-
HUSX, MOJBEpraromuxcs cyibdaTHoil arpeccuu. M3 HEro mpuUroTOBISIOT
CTPOUTEbHBIE KJIaJJOUYHbIE U IITYKaTypHbIE pacTBOPhL. He pekoMmennyercs
[UIAKOTOPTIAHALEMEHT JJI1 KOHCTPYKILHM, KOTOPbIE HAXOMASTCS IOJ| CH-
CTEMATUYECKUM BO3JICHCTBHUEM MOMEPEMEHHOTO 3aMOPAKUBAHUS U OTTau-
BaHUS WM YBJIQXXHCHHS U BhICyIMBanus [1].

4.3.4.2. Ilyyyonanoswiii nopmianoyemerm

[TynmonaHoBBI MOPTIAHANEMEHT COIEPKUT B KaueCTBE OCHOBHBIX
KOMITOHEHTOB MOPTJIAHIIIEMEHTHBIA KIMHKEP W MYIIIOJIaHY, MUKPOKPEM-
HE3EM WIM TJIMEXK B KosnuecTBe oT 21 110 35 %.

[Tynmonana — marepuain CHJIMKATHOTO WIIA aTIOMOCHIIMKATHOTO CO-
cTaBa win nx komOunanus. [1y1onansl He TBEPACIOT CAMOCTOATEIHHO TPH
3aTBOPCHHUH BOJIOHM, OJTHAKO B TOHKOM3MEIHLYCHHOM BH/JIC U B TIPUCYTCTBUU
BOJIBI IIPY HOPMATBHOU TEMIIEPATYPE PEarupyroT ¢ paCTBOPOM THAPOKCHIA
kanblus Ca(OHz), 00pa3ys ruApOCHIIMKAThI ¥ THAPOATIOMUHATHI KaJbLIKS,
00yCIIOBIMBAIOIIME POYHOCTH TBEpACIONIEero Mateprana. Oopasyromuecs
THJIPOCHINKATHI U TUAPOATIOMUHATHI KaJIbIIUs aHAJIOTUYHBI TEM, KOTOPHIC
00pa3yroTCs IPH TBEPACHUH THIPABIHUECKUX BOKYIIUX BEIICCTB.

[Tymmonanel COCTOAT MPEUMYIIIECTBEHHO U3 PEAKIMOHHO-CITIOCOOHBIX
nuokcuaa kpemuus SiO2 u okcuaa amomuaus AloOsz, octaabHOE — OKCH/T
xene3a Fe:Os u npyrue oxcunbl. MaccoBas 107151 peaKIIMOHHOCTIOCOOHOTO
nrokcuaa kpemuus Si02 — He meHee 25 %.

[y1o1anpl TOATOTABIUBAIOT CJICIYIONIMM 00pa3oM: B 3aBUCUMOCTH
OT TIPUPOTHOTO W MPOU3BOJACTBEHHOTO COCTOSIHHSI WX TOMOTCHHU3UPYIOT,
BBICYIIIMBAIOT UJIM MTOABEPTatOT TEPMOOOPAOOTKE U U3MEIIbUCHHUIO.
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[IpuponHas myiiofiaHa SIBASETCS MaTepHalloM OCaJOYHOrO (JIUaTo-
MUTBI, TPEMNEbI, OTMIOKH ) UIN BYJIKAHUYECKOTO (METUIbI, TY(bI, TPACCHI, BYJI-
KaHUYECKHUE IIAKH, [ICOJUTHI U IEOTUTU3UPOBAHHBIEC TTOPO/IbI) TPOUCXOXK-
JE€HUS COOTBETCTBYIOIIETO XUMUKO-MUHEPAJIOTHYECKOI0 COCTaBa.

['nuexn — TepMUYECKH aKTUBUPOBAHHBIE BYJIKAHMYECKUE MOPOABI U
[JIMHBI, TOPEJbIE TOPO/IbI, CIAHLIBI UJIH OCAI0YHBIE IOPOJIBI.

MukpokpemHe3eM 00pa3yeTcsi TP BOCCTAHOBICHUU BBHICOKOYHCTOTO
KBapiia yriieM B AYTOBbIX e4Yax MPU M3rOTOBICHUHM KpeMHUS U (heppocu-
JUIUS U COCTOUT W3 OYEHb MEJKHUX CHEPUYECKHX YaCTHIl, COJIEPKaIIUX
aMOp(HBII WM CTEKII000pa3HbIil Tuokcu T KpeMHus SiO2 B KOJTMUECTBE HE Me-
Hee 85 % macchl 1o6aBku. J1Ji1 COBMECTHOTO M3MENBbUYEHUS C KIIMHKEPOM MUK-
POKpPEMHE3EM JIOITYCKAETCsl IPUMEHSATh B UCXOJHOM, YIUIOTHEHHOM COCTOS-
HUM JTO0 B BUIE OPUKETOB, OJYYEHHBIX IPECCOBAHUEM C YBIIAXKHEHUEM.

[To conepxkaHuio MOPTIAAHAIIEMEHTHOT'O KJIMHKEPA U 100aBOK IMyIIIIO-
JIAHOBBIN mOpTiIaHALEeMeHT oTHOcUTCA K Tuny LIEM IV u B 3aBucuMocTH
OT cojIep>KaHus 100ABOK MOIpa3IessieTCs Ha MOITHUIIbL:

— A (nmoptnanaieMeHTHoro kinHkepa 65-89 %, myionansl, riauexa
W MUKpokpemHezema 11-35 %).

— B (moptnanamnemenTHOTO KiuHKepa 45-64 %, myiionansl, Tiauexa
WA MUKpOKpeMHe3éma 3655 %).

[To mpo4HOCTH Ha CxKaTUE B BO3pacTe 28 CyTOK MYIII0JaHOBbIN MOPTIAH/I-
LEMEHT MOAPA3JENAOT Ha Kiacchl: 32,5; 42,5 n 52,5. Cpoku CXBaTbIBaHUS U
PaBHOMEPHOCTh U3MEHEHUS 00beMa TaKue ke, KaK U y MOPTIIaHAIEMEHTA.

[Iy101aHOBBINM MOPTIAHALIEMEHT CIAEAYET NPUMEHSTh N1 OETOHOB,
MOCTOSIHHO HaXOJSIIMXCSI BO BJIAXKHBIX YCJIOBUSX (IMOJBOJHBIE U MOJI3EM-
HBIC YaCTU coopykeHui). Ha Bo3myxe 6€TOH Ha MyII0JIaHOBOM MOPTIIaH/I-
IIEMEHTE JaeT OOJIBIIYI0 YCaJKy M B CYXHUX YCIIOBUSIX YACTUYHO TEpSET
MPOYHOCTh, UTO OOBSCHAETCS «BBIBETPUBAHUEM» BOJIbI U3 THAPATHBIX CO-
equHeHuil. Kpome Toro, 6€TOHBI Ha 3TOM IIEMEHTE UMEIOT HU3KYI MOpPO-
30CTOMKOCTb ¥ HE TOJISATCS JJIsl COOPYKEHUH, MMOBEPTaIOIINXCS 3aMOPaKH-
BaHMIO U OTTauBaHuIo. [1yl110JaHOBBII NOPTIAHUEMEHT TBEPACET B HOP-
MaJbHBIX YCIIOBHSIX MEJJICHHEe, YeM MopTiaaHaieMeHT. [loatoMmy ero He
CJIeyeT MPUMEHSITh MPU 3UMHUX OETOHHBIX pabdorax. I[lyionaHoBbIn
NOPTIAHUEMEHT 00J1aJ1aeT CPAaBHUTEIbHO HEOOJBIIUM TEILJIOBBIICICHUEM
Y 4YaCTO MPUMEHSAETCS JJisl 0ETOHOB BHYTPEHHUX YaCTEH MACCUBHBIX COOPY-
KEeHUH (ITOTHH, MTUTFO30B U T. I1.) [1].
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4.3.4.3. Komno3uyuonmsiil uemenm

KOMITO3UITMOHHBIN IIEMEHT COACPIKUT B KA4eCTBE OCHOBHBIX KOMIIO-
HEHTOB IMOPTIAHANEMEHTHBIN KIIMHKEP U CMECH IIJIaKa U MYIIIOJIaHbI H/UITH
30JIbI-yHOCA B KoJinduecTBe OoT 22 110 60 %.

ITo copeprxaHMIO MOPTIAHAIICMEHTHOI'O KJIMHKEpA U T00aBOK KOMIIO-
3UUMOHHBIN NOPTIAHALUEMEHT OTHOCUTCS K TUIly LIEM V 1 B 3aBrcuMocTu
OT CcoAepKaHMS J00ABOK MOIpa3ieiseTCs Ha MOITHIIbL:

— A (moptnanauemMeHTHoro kiaunkepa 40—64 %, mnaka 18—-30 %, my1i-
rotanbl 18-30 %);

— B (moptnananemenTHoro kinHkepa 20-38 %, nuaka 31-49 %, ny-
roaanbl 31-49 %).

Kiacchl TpoYHOCTH, CPOKM CXBAaTHIBAHUS U PAaBHOMEPHOCTh M3MEHE-
HUS 00beMa TaKHe JKe, KaK U y MOPTIaHAIeMEHTA.

4.3.5. CneuuanvHole uemeHmol

4.3.5.1. IJemenmut cyrvghamocmotikue

Cynbsdaroctoitkuit moptianaunemMeHT (CIIL]) u3roToBISIOT TOHKHUM
MOMOJIOM U3 KJIMHKEpa CIeAYIOIIero MUuHepaabHoro cocrasa: C3S — He 0o-
aee 50 %, C3A — ue 6omee 5 %, C3A + C4AF — He 6omee 22 %, MgO —5 %.
BBeneHne B IeMEHT MHEPTHBIX M aKTUBHBIX MUHEPAJIbHBIX J00aBOK HE J10-
nyckaeTrcs. [Ipu TakoM MHUHEpPaJIOTHYECKOM COCTaBe IIEMEHTa yMEHbIIa-
€TCs BO3MOXKHOCTh OOpa3oBaHUsI B 1IEMEHTHOM KaMHe (O€TOHE) MOJI Jei-
CTBHEM CYJIb(aTHBIX BOJI THIPOCYIb(OaTIOMIUHATA KAJIBIUS — KIIEMEHTHOM
OaIUILIBDY.

[To BemiecCTBEHHOMY COCTaBYy CYJb(aTOCTOMKHE IIEMEHTHI MOApa3ie-
JISIOT Ha THIIBL:

— HEM I CC — cyab(aTocToKuil HOPTIAH/ILIEMEHT;

— HEM II/A CC u LHEM II/B CC — cynbdaTocTONKU MOPTIaAHIIIEC-
MEHT C MUHEPaJIbHBIMH 100aBKaMU;

— HEM III/A CC — cynb(}aToCTOMKUN MUTAKOMOPTIAHAIIEMEHT.

OCHOBHBIE THIIBI, KJIACCHI U MOJKJIACCHI MPOYHOCTH CYIb(PAaTOCTONKUX
[IEMEHTOB, a TaKXe pa3pelieHHbIe K MPUMEHEHUIO T00aBKU — OCHOBHBIC
KOMITOHEHTHI IIeMEHTa MPUBEICHBI B Ta0I. 4.1.
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Tabnuua 4.1

XapaKkTEepUCTUKHU CYTb(PATOCTONKUX 1IEMEHTOB

[Ipumensemsie Paspemennsle
Haumenoanue Tun KJIaCChl MHHEPAJIbHBIE
IIEMEHTa [IEMEHTa ¥ TIOJIKJIACCHI | 100ABKU — OCHOBHBIE
POYHOCTH KOMITOHEHTBI
Cynbdatocroitkuit [IIEM I CC 32,5H; 32,5b; |He nomyckatotcs
TOPTIAHALEMEHT 42.5H; 42,5b
Cynbtarocroitkuii |LIEM II/A-II CC JIOMEHHBIN
noptaanauement  |LIEM II/B-II CC IPaHyJIUPOBAHHBIN
C MUHEPAJIbHBIMU IJTaK
n00aBKaMK [IEM II/A-IT CC fé’gg’ 32,5b; |Myuuonana
L(EM IJ/A-K (LI-IT) CC ’ CMech 1U1aKa
IEM II/A-K (LI-IT, MK) CC C MYIILIOJAHON WU
MUKPOKPEMHE3EMOM
Cynbdarocroiikuii |LIEM III/A CC 32.5H: 32.55: JIOMEHHBIN )
IUIAKOTIOPTIIAH- 42.5H IpaHyJIHMPOBAHHBIN
[IEMEHT IIJTaK

B nemeHT pomyckaeTcsi BBOJUTH MPU MOMOJIE MIACTU(PULIUPYIOLIUE
n00aBku B kKoJinuecTBe He 6otiee 0,5 % macchl IIeMeHTa B IiepecueTe Ha Cy-
xoe BenlecTBO n00aBku. [lnactudunmpyromre 100aBku HE cienyeT MpH-
MEHSATbh, €CJIU OHU TUIOXO COYETAIOTCA C CyIep- WU TUNepIuiacTudukaro-
paMu, BBOJUMBIMU B O€TOHHYIO WJIM PACTBOPHYIO CMECH MPH UX U3TOTOB-
JICHUU JIJIs1 CHUPKEHUS BOJIOTIOTPEOHOCTH MJTH MTOBBITIICHUS )KUBYUECTH ATUX
cmeceit. [{ns 3ammtsl oT Bo3aeicTBus Biard u CO2 Bo3ayXa v yJITTMHEHUS
CPOKOB XpaHEHHS LIEMEHTA JIOMYyCKAETCs BBOJUTHh B LIEMEHT IPHU MOMOJIE
ruapodobusupyrome 100aBku B konudectse He Oosee 0,3 % macchl 11e-
MEHTa B MEPEeCcUETe Ha CyX0€ BELECTBO N00aBku. [ uapodoOusupoBaHHbIit
IIEMEHT HE JO0JKEH BIUTHIBATH BOJIY B TEUCHHE 5 MUH OT MOMEHTA HaHece-
HUS KaTUTH BOJIBI HA TTIOBEPXHOCTh IIEMEHTA.

[Ipu mpou3BoOACTBE 1IEMEHTA JJIsI MHTEHCHU(DHUKAIIUK TTpoIiecca moMosa
JOTMYCKAETCs BBOJAUTH TEXHOJOTHUUECKUE JOOABKH, HE YXYIIIAIOIINE Kaye-
CTBO IIEMEHTa, B KoiudecTBe He Oojee 0,5 %, oprannyeckue 100aBKU —
He 6onee 0,1 % Macchl IeMEHTa B MEpecueTe Ha CyX0e BEIIECTBO JOOABKH.
[Ipu sTOM cymMmapHOe cojiepKaHUE BCEX BHJIOB OPraHUYECKHX J00aBOK,
BBOJIMMBIX B IIEMEHT, HE TIOJDKHO OBITH O00iee 0,5 %.
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[To mpoyHOCTH Ha CxkaTUE B BO3pacTe 28 CYTOK CyiIb(aToCTOMKUE 1ie-
MEHTBI TTOJIPA3ICIIAIOT Ha Kiacchl: 22,5; 32.5; 42,5 u 52,5. I1o npoyHocTH
Ha ckatue B Bo3pacte 2 (7) CyTOK LEMEHTBI MOAPA3AEISAIOT Ha MOIKIACChI
H (mopmansHOoTBepaetomue) u b (ObIcTpOTBEpACIONINE).

CynbhaTocToKuil IEeMEHT JIOJKEH BbIJIEPKUBATH UCIIBITAHUS HA PaB-
HOMEPHOCTb U3MEHEHUsI o0bema. Pacimpenue o0pa3ioB He JTOKHO OBIThH
oosiee 10 mm. /{71 IEMEHTOB KJ1acca o IPOYHOCTH 32,5 HaYaa0 CXBaThIBa-
HUSI HE paHee 75 MMH, Kilacca 1o nmpoyHocth 42,5 — He paHee 60 MuH,
KJIacca IO MPOYHOCTH 52,5 — He paHee 45 MUH.

TonkocTh moMoONa CyJIbPaTOCTOUKOTO ILEMEHTa, ompejeseMas 1o
YAEIbHON MOBEPXHOCTHU METOJOM BO3AyXOINPOHUIIAEMOCTH, IOJKHA OBITH
He MeHee 250 MZ/kr. JJI LIEMEHTOB, COAEPKAIIUX JOOABKH ITyLIIOJIAHBI,
TOHKOCTb [IOMOJIA OIIPEAEISIOT MO OCTaTKy Ha cute ¢ ceTkor Ne 009. Ocra-
TOK Ha CUTE He J0JbKeH ObITh 0osiee 10 % Macchl mpocerBaeMoil mpoOkI.
Homyckaercst mpoBoauTh onpeaeneHus Ha cute ¢ cetkol Ne 008. OcrtaTtok
Ha cute Ne 008 He moimkeH ObITh OoJiee 12 % macchl mpocernBaeMoi MpookI.

CynbhaTtocToKuii TOPTIAAHIIEMEHT XapaKTepU3yeTCsl MOBBIIIICHHOM
cyJib(haTo-, MOPO30- ¥ BOJIOCTONKOCTBIO, TOHU>KEHHBIM TEILJIOBBIICIEHUEM
B mpoliecce cxpaThiBaHusi U TBepAcHUs. CynbpaTOCTOMKUN MOpTIaHAIe-
MEHT MPUMEHSIOT JJI1 U3TOTOBJIEHUS OETOHHBIX U ’KEJI€300€TOHHBIX KOH-
CTPYKUHW HApy>XKHbIX 30H THAPOTEXHUYECKUX MACCHUBHBIX COOPYKEHUU,
paboTaMINX B YCIOBUSIX MHOTOKPATHOTO 3aMOPAXXUBAHUS U OTTAaMBAHUS
B IIPECHOM MJIM clTaboMUHEpaIn30BaHHOH BoJie [1].

4.3.5.2. benviii u ysemuvie yemeHnmol

benblif ¥ IBETHBIE TTOPTIAHAIIEMEHTHI U3TOTOBIISIOT U3 CHIPHEBBIX Ma-
TEPHAJIOB, XaPAKTEPHUIYIOMINXCS MajbiM COJCPKAHUEM OKPAITHBAIOIINX
OKCHJIOB (3KeJie3a, Maprafiia, Xpoma), U3 YUCTHIX U3BECTHSIKOB, MPAMOPOB
1 OETBIX KaOJMHOBBIX TJIHH.

benbrit noptnanaueMent BoinyckatoT Mmapok M300, M400 u M500 u
10 CTeneHu O0enu3Hbl pazaenstor Ha Tpu copta: bLI-1, BII-2 u BII-3.

[[BeTHBIC MOPTIAHIIIEMEHTHI MTOTYIAIOT COBMECTHBIM TTOMOJIOM KJTHH-
Kepa OeJIoTo MOPTIAHAIICMEHTA CO CBETO- U MEI0YECTOMKUMU MTUTMEHTaAMH
(cypukoM, OXpoH, yIIbTpaMapuHOM H JIp).
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BeJiblii M IBETHBIC IIEMEHTHI HCIIOIB3YIOT MPH apXUTEKTYPHO-OTACIOY-
HBIX paboTax, I TOJydeHHS (DAKTYpHOTO CIJIOS CTCHOBBIX ITaHEJCH,
a Tak)Ke IS M3TOTOBJICHHUS MCKYCCTBEHHOTO MpamMopa M OOJUIIOBOYHBIX
wmwTtok [1].

4.3.5.3. I'munozemucmolii yemenm

['TMHO3eMUCTBIN LIEMEHT — OBICTPOTBEPJCIONIEE M BBICOKOIIPOUYHOE
TUIPABIMYECKOE BSIKYILEE BEIIECTBO, MOJTYyYaeMOE IyTEM TOHKOrO W3-
MEJbYEHUSI KIIMHKEPA, COJIEPHKAIIETO MPEUMYIIIECTBEHHO HU3KOOCHOBHBIE
aroMuHaThl Kanbius [3]. OxHokanbiuessiin amomuaaT CaO-Al203 omnpe-
nensieT ObICTPOE TBEPJICHHUE U JPYTUe CBOMCTBA IITIMHO3EMUCTOTO LIEMEHTA.
B cpaBHUTENBHO HEOOJBIINX KOJUYECTBAX B HEM TAKXKE COJNEPKATCA JIPY-
rue amomMuHaThl Kanbuus, Hanpumep Ca0O-2A1203. BausiHue Ha kauyecTBo
[IEMEHTAa OKa3bIBaCT AIFOMOCHIIMKAT Kayblus — rejaeHutr CaO-Al203:-Si10x.
CunukaTsl KanblUs MpeACTaBICHbl HEOOIbIIUM KOJIMYECTBOM OeuTa.

J11s1 mony4yeHust KIMHKepa IIIMHO3EMHUCTOrO IEMEHTa B KaUeCTBE IJ1aB-
HBbIX KOMIIOHEHTOB ChIpheBOM Macchl 0epyT u3BecTHsAK CaCOs v moposl,
conepxamue rauHo3eM (A1203-nH20), Harpumep, OOKCUTBHI.

B Poccun paszpabortan cnoco0® mpouU3BOACTBA TJIMHO3EMUCTOTO Iie-
MEHTa MyTeM TUIABKH B TOMEHHOMN M€Yl OOKCUTOBOM KEJIE3HOU PY/IbI C J10-
0aBKOW M3BECTHSAKA U KeJIe3HOTO JioMma. [Ipu »TOM nOMEHHas medb OJHO-
BPEMEHHO BBIJIACT YYTyH U IUIAK, MPECTABISIONINN COO0N KIMHKEp TIIu-
HO3EMHCTOTO IIEMEHTA.

['TMHO3eMUCTHIN 1IEMEHT 00JaJaeT BBICOKOW MPOYHOCTHIO TOJIBKO B
TOM CJIy4ae, €CJId OH TBEPJCET MPU YMEPEHHBIX TEMIIepaTypax, HE BHIIIIC
25 °C. IloaToMy TJIMHO3EMUCTHIN IEMEHT HEJIb3sl IPUMEHSTh )11 OETOHU-
POBaHUS MAaCCUBHBIX KOHCTPYKIIMM U3-3a pa3orpeBa OETOHA, a TAKXKe MO/I-
BepraTh TEIUIOBIAXKHOCTHOM 00paboTKe.

[TMHO3EMUCTBIN EMEHT SIBIAETCS OBICTPOTBEPICIONIUM BSIKYIIUM.
[To mpoyHOCTH MpU CKATUU B BO3PACTE 3 CYTOK IIEMEHTHI MOIPa3CISIOT
Ha mapku: ['I{-40, I'L1-50 u I'T1-60.

[Ipu cTosib OBICTPOM TBEPACHUM TIIMHO3EMUCTHIN IIEMEHT 00J1a/1aeT HOp-
MaJIbHBIMH CPOKAMHU CXBAThIBAHMSI, TOUTH TAKHUMH K€, KaK ¥ TIOPTIIAH/IIIEMEHT.
Hauano cxBaTpiBaHUs TIIMHO3EMHUCTOTO [IEMEHTA JIOJDKHO HACTYIATh HE paHee
45 muH, a KoHel — He 1to31Hee 10 4 oT Havasa 3aTBOpeHUs. TerIoBbIIEIICHHUE
TJTMHO3EMHUCTOTO IIEMEHTa TIPY TBEPACHUM TIPUMEPHO B 1,5 paza GoJbiiie, uem
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y MOpTIaHIIIeMeHTa. B mpoIykTax ruapaTtaiyy rIMHO3EMHUCTOTO 1IEMEHTa He
COJIEPKUTCS TUJPOKCUIA KATBIUS ¥ TPEXKAIBIIMEBOTO IIIECTUBOHOIO THIPO-
aJlfOMUHAaTa (ecim TeMiieparypa He npessbiiaet 25 °C), nosToMy OETOH Ha IJId-
HO3EMHUCTOM IIEMEHTE 00JIE€ CTOEK [0 CPAaBHEHUIO C MOPTIAHIIIEMEHTOM ITPO-
TuB BbilenaunBanusi Ca(OH)z, a Takke CTOEK B pacTBOpE CyJib(ara Kalblus
Y Maruus (B 4aCTHOCTH, B MOPCKOi Bojie). OHAKO 3aTBEP IEBIINHN MTMHO3EMU-
CTBIM LIEMEHT pa3pyllIaeTcsi B pacTBOpaxX KUCIOT U LIEI0YEH, TO3TOMY TJIMHO-
3€MUCTBIN IEMEHT HEJb3sl CMENINBATh C TOPTIIAHIIEMEHTOM U U3BECThIO.

5. MATEPHUAJIBI 1 U3AEJIUA U3 IPEBECHUHBI

5.1. O0mue cBeIeHUS O IPeBeCUHE

JIpeBecuHa MPOKO pacIpoCcTpaHeHa 1o BceMy 3eMHOMY wapy. B Poccun
IIPOM3PACTAET IIATast YACTh €€ MUPOBBIX 3aIIACOB. 3aMachl IPEBECHHBI, MIPH M>
bpazunusa — 80; Poccus — 40; Kanaga — 27; CIIA — 23; lIseuus — 2,5;
Ounnsaaaus — 1,6. Okono 2/3 3amacoB COCTaBIISIET XBOWHAsI IPEBECHHA.
Ha bankanax pacTeT MpakTHYECKU TOJBKO JUCTBEHHAsl JpPEBECHUHA, Ipe-
MMYLIECTBEHHO LIEHHBIX MTOPOJ.

JlocTOMHCTBa APEBECUHBI: BBICOKAs NPOYHOCTb, Majlas IIJIOTHOCTD,
HU3Kas TEIUIONPOBOAHOCTD, JIETKOCTh O0OPA0OTKH, TMTUEHUYHOCTh, CaMO-
BOCIIOJIHAEMOCTD 3al1acoB.

Henocrarkamu ABASIOTCS: aHU30TPONUS CTPOCHUS U CBOMCTB, TUTPO-
CKOIMYHOCTh, 3arHUBAEMOCTb, TOPIOYECTb.

KauecTBO gpeBeCHHBI ONPENEISIETCS MOPOAOM IEPEBA, ETO CTPYKTYPOU
Y CBOMCTBAMH, OOIIMM COCTOSIHUEM U KOJIUYECTBOM ITOPOKOB.

O0nacTb NpUMEHEHUs: U3 APEBECHUHBI BO3BOJST JIEPEBSIHHBIE KOH-
CTPYKLHH, €€ UCIOIb3YIOT JJIsl HAPY’KHOW M BHYTPEHHEN OTIEIKH, U3 OT-
XOJIOB JIPEBECHUHBI M3TrOTABIMBAIOT KOMIIO3UIIMOHHBIE MaTepualbl (JIpe-
BeCHO-CTpy>keuHble MmnuThl — JCTIl, 1eMeHTHO-CTpyKEUHbIE TUIUTHI —
LICII, ap6omuT, kcumoauT u ap.) [4].

[Ipyn W3roTOBIIEHMH HECYUIMX KOHCTpYKIUW (dhepmbl, Oanku, cBau,
MPOJIETHBIE CTPOCHUSI MOCTOB, ONalyOKa) OCOOEHHO IIUPOKO MPUMEHSIOT
XBOMHYIO IPEBECUHY (COCHA, TUCTBEHHUIIA, TUXTA, €JIb).

TBepabie TUCTBEHHBIE TOPOJIBI (1y0, OYK, ICEHb) UCTIONB3YIOT JIs U3-
TOTOBJICHUS MEJIKMX JETalle — IIITOHOK, HAarejaen U Kak OTIEJIOYHbIA MaTe-
puai B BUJE IINOHA, IEKOPATUBHOU (PaHEPHI.
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[Ipu nmepepaboTke Gosiee MoI0BUHBI ipeBecuHbl (10 60 %) uaet B OT-
X0J1bl, KOTOPBIE, B CBOIO 0YEPEb, UCIIOIB3YIOT IPU U3TOTOBJIEHUHU JpEBEC-
HBIX TUIMT, OyMaru, CIUPTOB, KACIOTHI U T. .

MupoBasi TEHICHIIUS 3aKJI0YAETCs B YBEJIMUCHUH MACIITA00B UCTIONb-
30BaHUS APEBECUHBI, SKOHOMHOM U 3(PPEKTUBHOM €€ IPUMEHEHUHU B CTPO-
UTENBCTBE, 00JI€E OJHOM HCIIOIb30BAHUH OTXO0JI0B U HU3KOKAUYE€CTBEHHOM
JPEBECHHBI ITyTEM MX KOMIUIEKCHOU MepepadOTKU ¢ MPUMEHEHUEM JIOCTH-
KEHUU COBPEMEHHON XUMHH, YTO MPEIIO0JIaraeT 3aluTy IePEBIHHBIX KOH-
CTPYKLIMI OT THUEHHUS U BO3TOPAHUS; U3TOTOBIICHUE KIIECHBIX JAEPEBSHHBIX
KOHCTPYKIU; APEBECHBIX IUIUT, TUIACTUKOB, (paHEPhl, XUMUUYECKYIO Tepe-
paboTKy 0TX010B (OyMaru, CmupTOB, KOPMOBBIX J0OABOK JIJIsI CKOTA).

st 3pPeKTUBHOTO UCIOJIB30BAHUS IPEBECUHBI HEOOXOAUMO 3HAHUE
€€ CBOMCTB, METOJIOB PAIIMOHAILHOTO MPUMEHEHUS, CPEJICTB U CIIOCOOOB
3aIlUTHI.

5.2. CTpoeHue aApeBeCUHBI

MaxkpocTpyKkTypa IpEeBECUHBI — CTPYKTYypa, BUAUMAs «HEBOOPYKECH-
HBIMY» IJ1a30M. Pa3nuuaroT Tpu OCHOBHBIX pa3pe3a cTBoJia [1]: monepeunbiit
(TopueBoOit), paguaIbHbINA — IPOXOSIINN Yepe3 OCh CTBOJIA U TAHTEHIIUATb-
HBIH — MPOXOIAIIMIA 1O XOpE BJI0JIb CTBOJIA (puc. 5.1).

Kopa 3abonous

Puc. 5.1. Ctpoenue cTBoa:
1 — nmonepeuHslil pa3pes; 2 — paAualIbHbIN pa3pe3; 3 — TAHTeHIMAIbHBIN pa3pe3
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Ha mnonepeyHom cpe3e [OpeBECHHBI MNPOCMATPUBAKOTCS TOJOBBIC
KOJIbLIA, KOTOPBIE COCTOST U3 CBETIBIX U TEMHBIX MOJIOC (PAHHSIS U TO3THSS
npeBecuHa) (puc. 5.2).

MuKpoCTpyKTypa ApE€BECHHBI (BUAHA IOJ MHUKPOCKOIIOM) — 3TO

KJICTKH TpyO4daTo (opMbI (IIPOBOJISIIKME KICTKH, CEPIICBHHHBIC JIYYH)
(puc. 5.3).

Puc. 5.2. Tlonepeunslii pa3pe3 CTBOA: Puc. 5.3. MukpocTtpyKTypa
1 — cepaneBuHa; 2 — cepAIICBUHHBIC JIPEBECUHBI XBOMHBIX TTOPO/I;
ayuau; 3 — aapo; 4 — mpoOKOBBINA CIIOH; 1 — xyeTku (Tpaxeuibl) o3 JHEN
5 — my0siHO# cIloit; 6 — 3a00JI0HB; JIPEBECUHBI; 2 — KIJIETKU paHHEH
7 — xaMOuii; 8 — rOAUYHBIE CIIOU JPEBECHHBI, 3 — 3aIacaronue KICTKH

CEpALIEBUHHBIX JIyUYEH;
4 — opbI B CTEHKAX KJIETOK

OCHOBHOE BEIIIECTBO JIPEBECUHBI — 3TO 1Hesutoio3a (50 %), a Takxke
aurHUH (25 %) u remunenonosa (25 %).

['maBHO¥ COCTABIISIFOIICH YacThIO KJIIETOYHBIX 000JI0YEK IPEBECUHBI U
BCEX BBICIIMX PACTCHUH SBIISCTCS IEJIII0I03a — IPUPOIHBIN ITOTMMED JTU-
HEWHOTro cTpoeHus (puc. 5.4).

CH,0H
o)

H OH

OH CH,OH

Puc. 5.4. CtpykTypa LEeUII0I03bl
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JHpeBecHbIe TOPOABI: sAApOBbIe (y0, COCHa, Keap, JUCTBEHHHIIA,
SICEHB); CTICJIOIPEBECHBIC — SAPO U 3a00JI0Hb HE OTJIMYAIOTCSI 110 LIBETY (€J1b,
nuxTa, OyK, OCHHA); 3a00JIOHHBIE (Oepe3a, KJIeH, 0JIbXa, JINMA).

5.3. CBoiicTBa IpeBeCUHBI

5.3.1. @Quszuueckue ceoiicmea

IlnorHocts — 400-700 kr/m® (nmuxta — 390, cocHa — 540, nTUCTBEH-
auna — 790), uctuHHag moTHOCTh — 1,54 r/cM®. TInoTHOCTH, OnpeeneH-
HYIO TIPU KOHKPETHOM BJIAXKHOCTH JPEBECHHBI, MPUHITO MEPECUUTHIBATH
npu ctanaapTHo 12 %-it BIaXXHOCTH:

p12%6 = pw[1 +0,01 (1 -Ko) (12-W)], (5.1)

rae Ko = 0,6 ns 6epessl, 1y6a, Oyka, muctBeHHUITBI U Ko = 0,5 117151 OCHHBI,
COCHBI, CJIU.

I'MrpoCcKONMYHOCTD: TIPEE TUTPOCKONTMYHOCTH (HACKIIIIEHUS BOJIO-

koH) — 30 %.

Baaxunoctb: cBexecpyosnenHoit — 50-100 %; Bo3gymiHO-CyXxol —
15-20 %; komHaTHO-CyX0il — 8—12 %. BnaxxHOCTh CIJIaBHOW JIpEBECHHBI
MoxkeT gocturath 200 %.

[Tpu BBICYIIMBaHUM APEBECHHBI HAOIIOAIOTCS YCYIIKA U KOPOOaeHne
(puc. 5.5): Bnoaw BosokoH — 0,1 %; B pamgmanbHO# TuIOCKOCTH — 3—6 %0;
B TaHTCHIIMAIBbHOU — 6—12 %. DTH npo1ecchl MPOUCXOIAT NPU U3MEHEHUU
BJI&XKHOCTH B TIpeJIeax TUTPOCKONMUYHOCTH OT 7 110 30 %.

S5

W ST SE NG gy

AR U ST ca I rites 1

8)

2)

Puc. 5.5. Jlepopmariusi musiomatrepranoB MpU yCYIIKeE:
a — n3MeHeHUe (OPMBI TIOTIEPEYHOTO CEUCHHUS MIJIOMATEPHATIOB TIPH YCYIIIKE;
6 — BUHTOBAs; 8 — MPOJOJbHAS; 2 — TTOTIepeUHasi MOKOPOOICHHOCTh
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TernmonpoBoIHOCTL CyxoM JpeBecuHbl momepek BojokoH — 0,17 Bt/(m°C),
B110J6 — 0,35 B1/(M-°C).

CTOMKOCTh JIpEeBECUHBI, OCOOCHHO XBOMHBIX MOPOJ, BECbMa BBICOKA
(k pacTBOpam coJieil, menoued, K OpraHM4eCKUM U MUHEPAIbHBIM CJIa0bIM
kucioram). [1oxo coxpaHseTcsi ApeBecCuHa B MOPCKOM BOJIE, pa3pyliatoT
€€ W KOHIIEHTPUPOBAHHBIC PACTBOPHI MUHEPAJIbHBIX KUCJOT (a30THAs — B
000l KoHueHTpaiuu). Hanbosiee cTolika B arpeCCUBHBIX Cpefax CMOJIU-
CTas IpeBEeCUHA JTUCTBECHHUIIBI.

J10JIrOBEYHOCTH JPEBECUHBI BEChbMa BBICOKA. B BO31yIITHO-CYyXHX yCIIO0-
BUSIX U B HACBHIIIIEHHOM BOJIOM COCTOSIHUM JPEBECHHA COXPAHSIETCS CTOJIE-
THSMHU.

[{BeT ApeBecHHBI ONPENEIAIOT AyOMIbHbBIE BellecTBa. TekcTypa (pu-
CYHOK Ha MOBEPXHOCTH) BeChMa pa3zHooOpasHa. J[peBecuHa, B OTJIMUUE OT
JPYTUX CTPOUTEIBHBIX MATE€pUAJIOB, UMEET MPUSATHBIA TYIIMCTHIN 3amax
13-3a COZIEPKAIUXCsl B HEM CMOJI ¥ 3()UPHBIX Macell.

5.3.2. Mexanuueckue ceoiicmea

[IpoyHOCTH JpeBECHMHBl MaKCUMallbHa MPU HYJIEBON BJIAXXHOCTH H
OBICTPO CHIIKAETCS C POCTOM BJIQXKHOCTH JIO Tpejiesia TUTPOCKOITNYHOCTH
(puc. 5.6).

R. Mla
120 \
60

0 30 60 W

Puc. 5.6. Bnusinue BnaXXHOCTH IPEBECHUHBI HA €€ MMPOYHOCTh
P CTATUYECKOM U3rube

[TokazaTenu MPOYHOCTH JPEBECUHBI TAKXKE MEPECUUTHIBAIOT HA CTaH-
JTApTHYIO BIaKHOCTb:

o129% =ow [1 + a- (W —12)], (5.2)
rae o = 0,04 nag cxxkatus u u3ruda, o = 0,03 11 ckaabIBaHUS.

[IpouHOCTb IpEeBECUHBI IPU CHKATUU: BI0JIb BOJIOKOH — 50—100 Ml1a;
noniepek BosiokoH — 20 MIIa. IIpounocts npu u3rude — 100—180 Mlla.
[Tpounocts npu pactspkeHuu — 130 MIla. Moayibs ynpyroctu mpu u3ruoe —
104 MIla [4].
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3HAYUTEILHO CHIKAIOT MPOYHOCTh MOPOKH IPEBECHHBI:

— CY4KH (3710pOBbI€, 3aTHUBILIAE, CPOCHINECS, HECPOCIIUECS );

— TPEUIUHBI (METUKOBBIE, MOPO3HBIE);

— TIOPOKHU (popMBI CTBOJIA (KPUBHU3HA, 3aKOMEJIMCTOCTD);

— MIOPOKU CTPOCHHUS JPEBECUHBI (HAKJIOH BOJIOKOH, JABOMHAs ceplle-
BHHA);

— XMMHUYECKHE OKPACKH;

— TpUOHBIC MOPAKECHUS; YSPBOTOUYMHBI; MEXaHUYCCKHUE TTOBPEKICHUSI.

5.4. MeToabl NOBBIIIEHUS J0JITOBEYHOCTH APE€BECUHDbI

W3BecTHBI (haKThl ITUTEILHOTO XPaHEHUS IPEBECUHBI. ThICIYCIIETUIMU
COXpaHsJIach ApeBECHHA B IpoOHMIIaX (DapaoHOB ¥ MIJIIMOHBI JIET — B OKaMe-
HeBuieM cocTostHuU. Cyxasi IpeBecuHa MOKET CIYKHUTh OYeHb A0iro. s
JPEBECHHBI ONTACHO TIEPEMEHHOE YBJIAKHEHHUE, BHI3BIBAIOIIEE €€ 3arHUBAHUE.

XUMHUYECKasi CTOUKOCTh JPEBECHUHBI BEChbMa BHICOKA, U3BECTHBI CIIy4au
MHOTOJIETHEN SKCIUTyaTalluu JCPEBSHHBIX KOHCTPYKIUWA B arpecCUBHBIX
cpenax (JJOTKU CTOYHBIX BOJI, YaHBI, JJIEKTPOJIM3HbIE BaHHbI). Hanbonbiryto
CTOMKOCTH U JIOJITOBEYHOCTh B TAKUX YCIIOBHUAX MOKA3bIBACT JIMCTBEHHUIIA.

Cyuika gpeBecHHBI MPOU3BOAUTCS ClENyIOIUM oOpa3zoM: 1) ecte-
CTBEHHasi cyllka (mrabenbHasl YKJIaJka C 3alllUTON TOPIIOB H3BECTHIO,
KJIEEM, COJIbIO) OT 2—3 MecsrieB a0 1,5 et (BiaaxkHOCTh — 15 %); 2) uckyc-
CTBEHHAsI CyIIKa (CYLIMIbHbIE KaMEPbl HEMPEPHIBHOTO U MEPUOIUUYECKOTO
nevictBus: mapom (70—80 °C), ropstanm BozayxoM (50-60 °C); aspoauHa-
MUYECKHE CYIIHIKH). [IpoIoIKUTEIBHOCTD CYIIIKM B TaKUX KaMepax Co-
ctaBiseT 3—6 cyTok 10 BiaaxHocTH 6—10 %. CymecTBytoT u 6osee cko-
POCTHBIE CIIOCOOBI CYIIIKU JPEBECHUHBI: KOHTAKTHASI CYIIIKA IITTOHA B IIPecce,
CyIlIKa TOKaMM BBICOKOM YacCTOTHI; CKOPOCTHAas CYIIKa B METPOJIATYME
(8-12 4, t=130 °C).

3awuma om enuenus. I'HueHUE OPEBECUHBI — 3TO YBIIAXKHEHHUE U Jie-
CTPYKTHBHBIE U3MEHEHUS IPEBECUHBI C PA3JIOKEHUEM IIEJUTIOIO3bI Ha TIIIO-
ko3y. [Ipu Bnaxxnoctu 18—20 % B HEM HAUMHAKOT PAa3BUBATHCA CIIOPHI JIEC-
HBIX, CKJIaJICKUX WJIK JJOMOBBIX IpHOOB.

CyIlIecTBYIOT TPOCTBIC MEPHI 3alIUThI APEBECHHBI OT 3arHuBaHus [4]:
CyIlIKa, BEHTWJIAIMS, IpeIOoXpaHeHue oT yBiaaxHeHus. [Ipu Heobxoaumo-
CTH MOTYT IPUMEHSATHCS U Oosiee 3P(HEeKTUBHBIE CITIOCOOBI 3AIUTHI.
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AHTHUCENTUKA — XUMHYECKUE BEIIECTBA, KOTOPbIE YOMBAIOT TpUOBI,
BBI3BIBAIOIINE THIIM, UM CO3/IAl0T CPEly, B KOTOPOM MX KU3ZHEACITENb-
HOCTb Ipekpamaercs (B JpeBHem Pume 1uis 3THX 1eneld UCrnoib30BalUCh
HedTh, OuTyM). BonmopactBopumbie antucentuku: ¢ropun Harpus NaF,
kpemMHedTopux HaTpusi NaxSiFs, OopHas KuCiIOTa W Oypa TeXHHUYECKas.
K opranukopacTBOpHUMBIM aHTHCENTHUKAM OTHOCSTCA IMpenapaThl, COCTOS-
1€ U3 paCTBOPOB IMEeHTaxJIop(eHosa u pacTBOPOB HaTeHATA ME/IH B JIeT-
kux Hedrenpoaykrax. OHU OKpAIIMBAIOT JIPEBECUHY B 3€JICHBIN LIBET, 3a-
TPYJHSIOT €€ CKJIEMBAHUE. DTO BHICOKOTOKCUYHBIC aHTUCENTUKU. Macsi-
HUCTBhIE aHTUCENTUKHU: aHTPAIlEHOBOE Macio (MOJIy4aeTcsl MPU MEPEroHKe
KaMEHHOTO YIJIsl), CIaHIEBOE, KPEO030TOBOE Macio (MoJiyyaeTcs MpH Ju-
CTHIJLIALIMM KAMEHHOYTOJIBHOTO JIETTS).

CrocoObl aHTUCENTUPOBAHUS: MOBEPXHOCTHAsE 00paboTKa (aHTHUCEM-
TUPYIOIIUE TACThI); TOPSYE-XOJIO/IHbIE BaHHBI, aBTOKJIaBHas 00paboTka
(mon nasnenuem 1o 1,5 Mlla); moauduimpoBaHue CAHTETUYECKUMHU TOJTH-
MEpaMH.

IIpeooxpanenue om 6o3zecopanus. TemnepaTypa BOCILIaMEHEHUS Jpe-
Becunbl — 250-300 °C, camoBociiamenenus — 350 °C; qyIMTeNnbHbIN HarpeB
npesecusbl Tipu 120—150 °C MOXKET Takke MPUBECTH K €€ CaMOBOCILIAME-
HeHMI0. KOHCTPYKTHBHBIC MEPBI 3alllUThI OT Bo3ropanwus [4]: ynajaeHue ot
WCTOYHMKA TEIJIa; HETOPIOYUE TMEPEeropoaku (OpaHaMaysphl); MOKPBHITHE
acOecToM, IMITYKaTypKOM (3TO MPUMEHSIJIOCH €Ile B KpenocTsax JlpeBHero
Puma). O dexkTrBHBI U OTHE3ANIUTHBIE KPACKU (3KUJIKOE CTEKJIO, MEJI, Te-
COK, KpacuTenu). JJist OTHe3alUThl MPUMEHSIIOTCS TaK)Ke JIJAKU U KPACKH Ha
MOJIMMEPHOU OCHOBE (MEIaMUHO-MOYEBUHO-(POPMAIIbIECTUIHBIE CMOJIbI) U
cHeluaIbHbIE BEUIECTBA, TAKUE, KAK AalITUIIUPEHBI, Oypa U Jpyrue.

Anrummapens (pocdarsl u cynsdarsl ammonns (NHs)2SOs, (NHsg)2PO3)
pasnararorcsi ¢ BbIJCICHHEM cepHOU win (pochopHO KUCTOTHI C 00YyTIIu-
BaHMEM JPEBECHHBI; MPU UCIOJIb30BaHUMU OYyphl (OOpHO-HATpUEBAsK COJIb)
Na2B407-10H20 BbIACIAIOTCS MTaphl BOJBI, BCITYYHBAIONINE TTOKPHITHS (Ha
OCHOBE (hypaHOBBIX COCTMHECHUH, MOJUMEPCUITUKATOB).

MoauduuupoBanue IpeBECUHbI — 3TO MPOIMUTKA 3arOTOBOK KUJKUMU
OJINTOMEPAMU MJIM MOHOMEPAMHU C MOCIAEAYIOUIUM OTBEPKACHUEM B MOpax
npeBecuHsbl. [Ipu 3ToM Mex Ay NoJIMMepoM-MOAU(UKATOPOM U JPEBECUHOMN
00pa3yroTcsi XUMUYECKHE, (PUBHKO-XUMHUYCCKHE U MEXAHUYECKUE CBSI3H.
MoaudunupoBaHHasi IpeBeCHHA SIBJSETCS KOMIO3UIIMOHHBIM JPEBECHO-
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MOJIMMEPHBIM MaTEpPHUAIOM, 00JIaJat0MM CBOMCTBAMHU U IPEBECUHBI, U TTO-
auMmepa. B KieTouHble CTEHKHM JAPEBECHHBI JIETKO MPOHUKAIOT (PeHoJIoC-
NUPTHL, HypaHOBBIE CMOJIbI, TPYHEE — AKPUIOHUTPUI, CTUPOJ.

CaolicTBa MOIM(DHIMPOBAHHOM APEBECHHBL: INIOTHOCTE — 10 800 Kr/Mm>;
IIPOYHOCTH IIPU CXKATHH Bo3pacTaeT B 1,5 pa3a; qpeBecuna teMueer. O0Opa-
OOTaHHAsi aMMUAKOM M IPECCOBAHHAS APEBECUHA YIUIOTHSETCS B OOJIbLLIEH
crenenu: p = 1400 kr/m%; MPOYHOCTL IPH CKATUM IOMEPEK BOJOKOH BO3-
pacTtaeT MoYTH Ha MOPSAOK; MPOYHOCTh MHPHU CKATUU BIOJb BOJOKOH
Rex = 180 MIla (y HarypanbHoii npeBecunsl — 70 MI1a).

Cdepsl npumeHeHUs: MOIUDUITUPOBAHHON JPEBECUHBI: CTPOUTENb-
CTBO, MAIIMHOCTPOEHUE, METaI000paboTKa, AepeBooOpadaThIBaroLIas,
JerKas, rOpHOI00bIBAIOIAasl MPOMBIIUIEHHOCTh, TPAHCIOPT, SHEPTETHKA,
apXeOoJIOT Usl.

5.5. CTponTenbHbIEe U311 U3 IPEeBeCUHbI

K necomarepuanaM OTHOCATCS: Kpsbku (auamerp — Oonee 20 cm),
opeBHa (nuametp — 12-20 cm, qimuHa — 3—6,5 m); moaToBapHuK (8—11 cm);
xepau (3—7 cm) (puc. 5.7) [4].

Puc. 5.7. CopTUMEHT NUjIoMaTepraoB:
a — IJIaCTUHBIL, 6 — TOPOBLIb; 8 — JOCKAa HEOOPE3Has; 2 — JJOCKa C TYIbIM 0030JI0M;
0 — JIOCKa C OCTPBIM 0030JI0M; € — OPYCOK YUCTOOOPE3HOM
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XBOMHBIE MUJIOMATEPUAIIbI MOCTABIAOTCA JIMHOU 1-6,5 M (¢ marom
0,25 M), otbopHbIe U ¢ 1-To 1Mo 4-i1 copra.

JIucTBEHHBIE TUIIOMATEPUAIIBI TOCTABIAOTCA AMHOM 0,5—6,5 M (1ar —
0,5 M), ¢ 1-ro nio 3-i1 copra.

N3 nenvs U3 1peBECUHBI:

— JIOCKU: HIIYHTOBaHHKIE, (pasiblloBaHHBIE, Ppe3epoBaHHbIC (IUIUHTYC,
HAJIMYHUKHU );

— MapKeT: OOBIKHOBEHHBIU, IIIMTOBOM U3 IPEBECUHBI 1y0a, OyKa, ICEeHS,
Oepe3bl, MapKeTHas J0CKa;

— CTOJIIPHO-CTPOUTEbHBIE U3/1eUsl (OKOHHBIE U JBEPHBIE OJIOKH, TIO]I-
OKOHHHKH);

— ¢anepa;

— IPEBECHO-CIIOUCTHIE TIaCTUKHU (TTpouHOCTh — 150-280 MIla);

— IPEBECHO-BOJIOKHHUCTBIE TUIATHI: TEIJIOM30ISUOHHBIE 1 KOHCTPYK-
IUOHHBIE;

— IPEBECHO-CTPY>KCUHbIC IUIUTHI, B TOM YHCJIE OPUEHTUPOBAHHBIC
OCII;

— KJICEHbIE JIEpEBSIHHbIE KOHCTPYKLIMM (Oanku, (hepMbl, apKu, pambl,
IIPOTOHBI);

— OrpaXkJIarolue KOHCTPYKIIUU JOMOB 3aBOJICKOTO U3TOTOBJICHHUSI.
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