®denepanabHOe rocyiapcTBeHHOE OKIKETHOE 00pa3oBaTe/IbHOEe YUpesKAeHne
BbICLIEro NMpogeccHoHATbHOI0 00pa30BaHUA

BopoHnexckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET

C.B.YepkacoB, B.B.Bnacos, T.U.LLlenkoBHUKOBA,
E.B.bapaHoB, A.M.YcaueB, A.U.MakeeB,

A.E.TypueHko, M.[.CTtenaHoBa

MATEPUAJIOBEJAEHHE.

CTPOUTEJIbHBIE MATEPHUAJIbBI

Koncnekr nexknui

Yuebnoe nocobus ons cmyoenmos gvicuiux yuebuvix 3a6edenul, 00y4aruwuxcs

no cmpoumenbHbIM CREYUAlIbHOCMAM



Boponex 2015

[TocoOwe MOCBSAIIEHO OCHOBHBIM CTPOMTEILHBIM MaTepHajiaM. B HEM H3J10KEHBI OCHOBBI
CTPOMTEILHOIO MaTepPHAIOBEACHHUS, CBOMCTBA W IPUMEHEHHE HauOoJIee paciupOCTPAaHCHHBIX
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BBEJIEHHUE

Ha IMPOTAKCHUU II0YTHU BCEH HCTOpUHU CYHICCTBOBAHUA YCIOBCUCCTBO 3aHUMAJIOCH
CTPOUTCIILCTBOM. N B HacTos11ICE BpCMA CTPOUTCIILCTBO ABJIACTCA OJHUM N3 OCHOBHLIX BHUIOB
JACATCIIbHOCTHU YCJIOBCYCCKOI'O OBITHS.

CeroHsi CTPOMTENBHBIN KOMIUIEKC  BKJIIOYAeT B ce0s MpEeAnpUATHS Pa3IUYHOTO
Ha3HayeHus, 001alaeT MOIHBIM MAIIMHHBIM MapKOM, COBPEMEHHBIMU TEXHOJIOTHSIMHU, B HEM
TPYIATCSI MUJUIMOHBI JIFOACH

Bo3Benenue 3naHuil M COOpyXeHHl TpeOyeT OT HHKEHEPOB-CTPOMTENEH 3HaHUs
CTPOUTENBHBIX MATEPUATIOB, X JOCTOMHCTB, HEJJOCTaTKOB, 0COOEHHOCTEHN NCIIOJIb30BAHMS. JTO
HO3BOJISIET, C OIHOM CTOPOHBI, BBIITYCKATh CTPOUTEIbHYIO POAYKILHUIO (3/1aHUS U COOPYKEHU),
OTBEYAIOIIYI0 COBPEMEHHBIM TpPEOOBAHUSAM IO APXUTEKTYpPHOM IPHUBIEKATEIBHOCTH,
KOM(pOpTaOEIbHOCTH M HAJIEKHOCTH, a C IPYrOd CTOPOHBI, UCHOJB3Ys ACLIEBble MaTepHaIbl
CHIIKATh €€ C€0ECTOMMOCTb.

[TpOMBIIIIEHHOCTh CTPOUTENBHBIX MATEPUANIOB SIBIISIETCSI HAMOO0JIee eMKOM, €KEero/THO B
P® nepepabarbiBaeTcs 11 3TUX Lieseit 6onee 1 MiIpA. T pa3nMUHBIX MaTEPHUAIIOB.

CtouMOCTh MaTepuaoB B OOIIMX 3aTpaTax Ha CTPOUTENLCTBO cocTaBisieT 6omee 50 %.

3HaHUE CTPOUTEIBHBIX MATEPHUAIOB HYKHO HE TOJBKO Ha CTaguu NPOBEICHUS
CTPOUTENbHBIX paboT. [JanbHelmunii Cpok «GKU3HM» 00BEKTa — IKCIUTyaTallMOHHBIN, TaKXXe BO
MHOT'OM 3aBHCHT, KAaKHE CHEIHMAJIUCTBl OYIYT OCYIIECTBISTH MOHUTOPUHI M PEMOHT €ro
CTPOUTENIbHBIX KOHCTPYKLHH, 3aHMMAThCsl CUCTEMaMHU OTOIUIEHMS, BEHTWISALMM, TEIJIO- U
ra30CHa0XeHUs, dJIEKTPOCHAOKEHUS U T. .

JucuuninuHa, TMOCBSIIEHHAs CTPOUTENbHBIM MaTepuaiam, MpenojaeTcs: Mpu
MOATOTOBKE MHXKEHEPOB-cTpouTeneit yxke 6onee 100 mer.

JlucuumuivHa siBIsieTCS OJHOM M3 0a3UMCHBIX MHKEHEPHBIX AUCIHUIUIMH U U3y4YEHUS
OPYIUMX: CTPOUTEIBHBIX KOHCTPYKLMH, TEXHOJOTHH CTPOUTEIBHOIO IPOU3BOACTBA,
aApXUTEKTYpPHI U JIP.

3nauenue kypca "CTpourenbHble MaTepuaibl" B 00IIEH TOATOTOBKE CTPOUTENEH BasKHO
MOTOMY, 4YTO HHU OJHO COOPYXEHHE HEJIb3sl MPABWIBHO CIPOCKTUPOBATh, MOCTPOUTH M
OKCIUTyaTUpPOBaTh ©0€3 HadW4hs COOTBETCTBYIONIMX CTPOHWTENBHBIX MATEPUAIOB U
BCECTOPOHHETO 3HAHUS UX CBOMCTB.

B xoncnekre J'ICKLII/II\/’I MPHUBCACHBI OCHOBBI CTPOUTCIIBHOTO MaTCPUAITOBCICHNA H OCHOBEIL
TCXHOJIOTHUU TPUMCHHUTCIIBHO K CTPOUTCIIbHBIM MaTCprajiaM (CBIpBe, MMpOU3BOACTBO, CBOﬁCTBa,



oOnactT mnpuMeHeHus). JlaHa B3aMMOCBSA3b COCTaBa ChIPbs, CTPYKTYpbl, CBOWCTB M
0COOEHHOCTEN TEXHOJOTUH MOJIYYE€HUSI CTPOUTEIBHBIX MAaTEPUAIIOB, U3/EIUN U KOHCTPYKIUH.

KoHcnekr nexkumil mpenHa3sHau€H Uil CTYAEHTOB BBICHIMX U CPEIHUX YYEOHBIX
3aBEJICHUHM CTPOUTENIbHBIX CHELHMAIbHOCTEH, OOydaromuxcs MO OYHOHM, 3a04HOM (B T.4U. U
JUCTaHIMOHHHOM) QopmaMm oOyueHHs, a TakkKe MOXKeT ObIThb II0Je3€H CTyJIeHTaM
HECTPOUTENIbHBIX CHEUANbHOCTE M JAPYTUM JIMLAM, CBSI3aHHBIM CO CTPOMUTEJIBHOU
WHyCTPHUEH.

1. CTPOEHUE M OCHOBHBIE CBOHCTBA CTPOUTEJBHbBIX
MATEPHUAJIOB

1.1 O0mue cBeaeHus

Mamepuanogedenuem Hazvl8aOm HAYKy, U3YUAIOWYIO C8A3b COCMABA, CMPOEHUs U
CBOLICE MAMepuaios, a maxdice 3aKOHOMEPHOCMU UX USMEHeHUs NPU (PU3UKO-XUMUYLECKUX,
QusuuecKux, MexanuyecKux u Opyeux 8030etcmausix.

I/ISI[GJ'II/IH, KOHCTPYKIIMKM  CTPOUTCIBHOI'O  COOPYKCHUA  TOJI’KHBI obecreunBaTh
HaJAC)KHOCTD IIpU JUIMTEILHOU OKCILTyaTalluu.

Haoesicnocms mipencraBisieT coOoi CIOCOOHOCTh M3JCHHS COXPaHATh B TIpoliecce
AKCILTyaTaIliy JOJITOBEYHOCTh, 0€30TKa3HOCTh, PEMOHTOIIPUTOTHOCTh U COXPAHSIEMOCTb.

Jloneoseunocms - CBOMCTBO M3JCTHUS COXPAHATH PaOOTOCTIOCOOHOCTh JI0 MPEASTHHOTO
COCTOSIHUSI ¢ HEOOXOIUMBIMH TIEpephIBAMU Ha peMOHT. [IpenenbHoe COCTOSTHUE OTpeeIseTCs
paspyieHueM u3eIus, TPeOOBaHUAMHU 0€30MTACHOCTH HIIH IKOHOMUYECKUMHU COOOPAKECHUSIMHU.
J10JITOBEYHOCTh CTPOMUTENIBHBIX HM3JICTUN H3MEPSIOT OOBIYHO CPOKOM CIYKOBI 03 morepu
AKCIUTyaTAIlMOHHBIX KadecTB. Hampumep, s kene300€TOHHBIX KOHCTPYKIMH HOpMamMu
MPEAYCMOTPEHBI TPU CTETICHH JIOJITOBEYHOCTH: | - COOTBETCTBYET CPOKY CIYKOBI HE MEHEe
100 ner, II - 50 ner, 111 - 20 ner.

bezomraznocmuvio Ha3bIBAlOT CBOWCTBO M3JEIHUS COXPAHATh PabOTOCIOCOOHOCTh B
YCIOBHSIX HKCIUTyaTalliy B TEUCHHE HEKOTOPOTO BPEMEHHU O€3 MepepbIBOB HA PEMOHT.

Pemonmonpuzoonocms - CBONCTBO HU3IENHNS, XapaKTEPU3YIOIIEE €ro CIOHOCTh K
BOCCTAHOBJICHUIO U COXPaHEHUIO UCIIPABHOCTH.

Coxpansemocmo - CBOUCTBO U3JENHSI COXPAHATh IKCIUTyaTallMOHHbIE TIOKA3aTENH [1OCIIE
CPOKa XpaHEHMsI U TPAHCTIOPTHUPOBAHUS.

JIto6oe CTpOHUTENHEHOE COOPYKEHUE SBISACTCS KOMIUIEKCOM CHCTEM, O00ECIICUUBAFOIINX
€ro JOJTOBEYHOCTh M (pyHKIHOHUpoBaHWEe. OCHOBHOW CHCTEMOH SIBISIETCSI Kapkac (OCTOB)
coopyxeHnusi. Takxke BaXXKHYIO POJIb BBITIOJIHSIOT CUCTEMBbI 3aIIUTHI U KU3HE00ecIIeyeHUsl.

OCTOB COOpYKEHHUS, HANpUMEp, KWIOTO 3JaHUS BKJIOYAaeT (YHIAMEHT, CTCHBI,
NEPEKPHITUS U OKPBITHE, CO3/IAI0T U3 KOHCTPYKIIMOHHBIX (TPOYHBIX) MAaTEpUAJIOB.



Cucremy 3alllUTBl COOpPYXEHHUS (3JaHUSA) CO3JAIOT MpPU TOMOIIM MaTEepPUAIOB
00Ja1al0IIHUX CMOUKOCMbIO, T.€. CIIOCOOHOCTBIO COMTPOTUBIISATHCA (PU3NYECKUM U XUMHUYECKUM
BO3JICUCTBUSIM CpPEJbl: BO3/lyXa U COJEPKAIINXCSI B HEM MapOB U ra30B, BOJIbI U PACTBOPEHHBIX
B HEil BelIeCTB, KOJIEOAHUSIM TeMIepaTypbl U BIAXHOCTH, COBMECTHOMY JCHCTBUIO BOJBI U
MOpO3a MOpPU MHOTOKPAaTHOM 3aMOPaKWUBAaHWUM W OTTAMBAHUMU, BO3JCUCTBUIO XHWMHYECKHU
arpeCCUBHBIX BEUIECTB - KUCIIOT, HIEI0YEH U Ap.

Cucremy xku3zHeoOecreueHUss O00pa3yloT JHMHUM  (CETH)  DJIEKTPOCHAOKEHHS,
ra3ocHa0XeHus, BOJOCHA0KEHUSI, BOJOOTBEICHUS, OTOIJICHUS U .

B o0mux cmerax CTPOHMTENBHOIO OOBEKTa Ha CTOUMOCTb MAaTE€pPUAIOB OOBIYHO
npuxoautca 50...65 %, m0o3TOMy SKOHOMHS NPU BO3BEIEHUM CTPOMTEIBHOTO OOBEKTa BO
MHOTI'OM 3aBUCHUT OT 3()(PEKTHUBHOCTH NPUMEHSEMBIX CTPOUTEIbHBIX MATEPUAIOB U H3JEIHH.
[TocTOSIHHO M3BICKUBAIOTCS PA3JIMYHBIE CIIOCOOBI CHIKEHHUS Ce0ECTOMMOCTH MAaTepHalioB,
yBeNMUYEHUs HX S(P(PEKTUBHOCTH 32 CYET YMEHBIIEHUS MATEPUATOEMKOCTH U MacChl
KOHCTPYKLHW, BBIIYCKA CTPOUTEIBHBIX M3IEIUNA M JCTAJEW IOBBIILICHHOW 3aBOJICKOMN
TOTOBHOCTH, JAJIbHEHUILIETO pacIIupeHUs] aCCOPTUMEHTA.

1.2 Knaccupukanusi CTpOUTENbHBIX MATEPHAJIOB

OrpoMHOe KOJUYECTBO CTPOMUTEIBHBIX MATEPHAJIOB OOBIYHO MPEJCTABIAIOT B BUEC
CUCTEMHBIX KJIacCU(PUKALNM.

Hcxons u3 ycnoBuii paboThl MaTepuana B COOPYKEHUHU, CTPOHUTEIbHBIE MaTepHAIIbI
MOYHO Pa3/IeJINTh 10 HA3HAYEHUIO HA JIBE TPYIIIHI.

Ilepgylo epynny COCTaBISIIOT KOHCMPYKYUOHHblE MaTepUallbl, NPUMEHSEMbIC IS
HECYIIMX KOHCTPYKIMH: MNPUPOJHbIE KAMEHHBIE MaTepHasibl; HCKYCCTBEHHbIE KaMEHHBIE
MaTepuabl, MoJydyaeMble Ha OCHOBE BSDKYIIMX BEIHIECTB 0e3 00kura (OETOHBI, CTPOUTEIHHBIE
PacTBOPHI) U TTOJTy4aeMbIe TEPMUUYECKON 00pabOTKOM MUHEPATHLHOTO ChIPhA (KEpaMuKa, CTEKIIO,
CUTaJUIbl); METalibl (CTallb, YYyT'yH, aJlOMUHUMN, CIUIaBbl); KOHCTPYKIIMOHHbBIEC IIACTMACCHI;
JIECHBbIE MaTepHalbl U Ap.

Bmopas epynna o0be1MHSIET MaTepHallbl chneyualbHo20 Ha3HauYeHus, HEOOXOUMBbIE JUIs
3alIUThl KOHCTPYKIIMM OT BpPEAHBIX BIHMSHUM Cpelbl, a TaKXke Uil TOBBIIICHUS
AKCIUTYaTallMOHHBIX CBOWCTB 3/IaHUH M CO3aHuUsI KOM(OPTA: TETUION3OJISIIMOHHBIC MATEPHAITBI,
AKyCTHYECKHE, TUIPOU3OJALMOHHBIE, KPOBEIbHBIC, TE€PMETU3UPYIOIIHNE, OTIACIOYHbIE,
AHTUKOPPO3UOHHBIE, OTHEYIIOPHBIE H JIP.

[To dbopMupOBaHUIO CTPYKTYpPBl MaTepHalibl MOXKHO pa3JeUTh Ha JBE TPYIIIBL:

IMPUPOAHBIC U HCKYCCTBCHHBIC.

IIpupoonsie, MM eCTECTBEHHBbIE, CTPOUTENIbHbIE MaTepuaibl M H3ACNUS TOTy4aroT
HEMOCPEACTBEHHO U3 HEJIp 3eMJIU WK MyTeM MnepepaboTKU JIECHBIX MAaCCUBOB B «JI€JIOBOI» JieC.
DTUM MatepuagaM C MOMOIILI0 MTPOCTOM MEXaHWYECKOW 00pabOTKU MPHUAAIOT ONpPEAeICHHYIO
dbopMy U pasMmephl, HE W3MEHsS WX BHYTPEHHETO CTPOEHUS M cocraBa. Yaime npyrux us
MPUPOJHBIX B CTPOUTENIHCTBE UCIOJIB3YIOT JIECHBIE (IPEBECHBIE) U KaMEHHBIE MaTepHUasbl U
uznenusi. Kpome HuX, B CpaBHUTEIHHO HEOOJBIIMX KOJWYECTBAX, B CTPOUTEIHCTBE TAKKE
UCIOJIb3YIOT: IPUPOIHBIN OUTYM, COJIOMY, KaMblIIII, KOCTPY, TOP®.



Uckyccmeennvie CTpOUTETBHBICE MaTEPHANbl, B OCHOBHOM, TIPEICTaBISIOT CcOOO0M
KOMITO3UTHI (KOHIJIOMEpaThl), IMOJydaeMble M3 HECKOJIbKHX HWHIPEAUCHTOB C ITOMOIIBIO
XUMHYCCKHX, (DPU3MKO-XUMHUYCCKUX, TEILIOBBIX W APYTHX BO3JeHcTBU. [TpOM3BOICTBEHHBII
IIUKJI HICKYCCTBEHHBIX MAaTEPHAJIOB BKJIFOYACT HECKOJIBKO IMepeiesioB. K THIMMYHBIM Tepe/enam
OTHOCSITCS: nodeomoska (IMPOCeB, MPOMBIBKA, M3MEIbUCHUE, TIOMOJ, YBIAXXHEHHUE, CYIIKA)
CBIPBEBBIX KOMIIOHEHTOB; HepeMewusanue OTIO3UPOBAHHBIX CBHIPHEBBIX KOMITOHEHTOB;
¢opmosarue U3ACIAN; cneyuaivHas 0oOpabomka N3NETUN 10 TMOTHOTO UX OTBEP/ICBAHMS.

Ha ngomro HCKYCCTBCHHBIX KOMIIO3UTOB U HX KOMIIOHCHTOB IIPUXOJUTCA IIPUMCPHO 90
% Bcex CTPOUTCIIBHBIX MATCPHUAJIOB. K OCHOBHBIM KOMIIO3UTaM OTHOCSTCS: MaTtcpualibl H
H3JCJIINA Ha OCHOBC MHHCPAJIBHBIX BSDKYIHIMX BCHICCTB, HA OCHOBC OPraHUYCCKUX BCIICCTB,
KCPaMHUYCCKUC HU3ACIUA, CTCKILIHHBIC U AP.

1.3 Cranpapru3anusi CBOMCTB

B cTpoutensCcTBE NPUMEHSIOT MHOIO MAaTEPHUAIIOB C PA3JINYHBIMU CBOMCTBAMM, OJHAKO
CYILIECTBYIOT OCHOBHBIE CBOMCTBA, BAJKHBIC ISl BCEX CTPOUTENBHBIX MarepuanoB. K Takum
CBOMCTBAM MOXHO OTHECTH; IUIOTHOCTb, IIOPUCTOCTb;, IIPOYHOCTb, CTOMKOCTH B
DKCILTyaTallHOHHBIX YCIOBUAX. YKa3aHHBIE CBOMCTBA OIPEACIAIOT KadyeCTBO Marepuaga U
BO3MOKHOCTB €r0 IIPUMECHECHUS.

CpoiicTBa Marepuana BCerJa OLICHUMBAIOT YHCIOBBIMU IIOKA3aTEIsIMHU, KOTOPBIE
YCTaHABJIMBAIOT MyTeM HUCHBbITaHu. McmbiTaHus 00s13aTeNbHO MPOBOAAT B COOTBETCTBHH C
eocyoapcmeennvimu cmanoapmamu (I'OCTamn).

['OCT — 3TO TOKYMEHT, UMEIOLUIA CUITY 3aKOHA JUIsl BCEX MPEANPUSATUIN, OpraHn3aui
U YUYpeXKICHUH HapomHoro xo3siictBa. B o6o3znauenun ['OCTa mepBoe umcio oO3Ha4yaeT
MOPSIIKOBBIN HOMEp CTaHJapTa, BTOPOM - TOJ €ro yTBEepKIeHus. B o0macTu cTpoUTENbHBIX
MaTepHuasIoB U U3JIeTuil HauOoJiee pacpOCTPAHEHBI CTAHAAPTHI: TEXHUYECKUX YCIOBHI; TUTIOB
M3 U UX OCHOBHBIX MapaMeTpOB, METOJOB HCIBITAHUN. BOJIBIIMHCTBO CTaHIApTOB Ha
CTPOUTEIIbHbIE MaTepualbl U U3IENHS - 3TO CTAaHAAPThl TEXHUYECKHUX yclioBHil. CTaHIapThl
TEXHUYECKHUX YCIOBHI HOPMUPYIOT 00JIACTh MPUMEHEHUS, TOKA3aTeN KaueCcTBa U HaJIe)KHOCTH
MPOAYKIHH, €€ BHEIIHUN BHUJI, METOAbI KOHTPOJIS, IPABUJIA IPUEMKH, MAPKUPOBKH, YIIAKOBKH,
TPAHCHOPTUPOBAHUSA M XpaHeHUs. KpoMe cTaHZapTOB B CTPOMUTENBLCTBE JACHCTBYET CUCTEMa
HOPMATUBHBIX JOKYMEHTOB, 00beauHeHHass B Cmpoumenvhvle Hopmsl u npaeuna (CHull).
CHull - 5TO cBOA HOPMATUBHBIX JOKYMEHTOB IO MPOEKTUPOBAHUIO, CTPOUTEILCTBY U
CTPOUTEIBHBIM MaTEepUAIaM.

Otcrymnienust ot 'OCToB u CHulloB MoryT ObITh TOJBKO B CTOPOHY MOBBIIICHUS
KayecTBa U XYA0XKECTBEHHO-3CTETUUECKON BBIPA3UTEIBHOCTH KOHCTPYKLIHM.

1.4. CBs13b CTpOEHMS, COCTABA M CBOMCTB
3HaHMEe CTPOEHUS U COCTaBa CTPOUTEIBHOIO MaTepHala MO3BOJIIET MPOrHO3UPOBATh €TI0

CBOP'ICTBa, U I''IaBHOC I'IC U KaK UCIIOJIb30BATh MAaTCpHUaJl.

CrpoeHue MaTepuaia U3y4arOT Ha TpeX YpOBHAX: 1) makpocmpykmypa marepuaia -
CTpOEHUE, BUANMOE HEBOOPYKEHHBIM IJIa30M; 2) MUKPOCMPYKmMYypa MarepHualia - CTpOeHUue



BUIAMMOEC B ONTUYCCKUMN MUWKPOCKOII; 3) 6HYMpeEHRee cmpoerue eewjecme, COCTABIIAIOINX
Marcpuall, Ha MOJICKYJIIPHO-HOHHOM YPOBHC, H3y4YacMOM MCTOIaMH peHTI‘eHO(baSOBOFO
daHaJIn3a, 3J'IeKTp0HH0171 MHUKPOCKOIINH U JP.

MaKpOCprKTypa CTPOUTCIIbHBIX MATCPHUAJIOB MOXKCET OBITh: KOHTIJIOMCpaTHasd, A4CucTad,
MCJIKOIIOpHUCTAsdA, BOJIOKHHUCTAA, CIIOUCTAad, PhIXJI03CPHUCTAA.

HUckyccmeennvie konenomepamol - 3T0 OOIIUPHAS TPYIINA, 00bEINHAIONIASL, B OCHOBHOM,
OETOHBI Pa3IMYHOTO BUJIA.

Aueucmas  cmpykmypa — XapaKTepuzyeTcs  HaJIMYUEM  OBaJbHBIX  MAaKpoOIIop,
CBOMCTBEHHBIX STYEHCTHIM OETOHAM U TJIACTMACCaM.

Menxonopucmas cmpykmypa CBOWCTBEHHA KepaMHUYECKHUM Marepuaiam, (GopMyeMbIM
U3 CMECH BBICOKOTO BOJI03aTBOPEHHUS C BBEICHUEM BHITOPAIOIINX J0OABOK.

Bonoxnucmas cmpykmypa TpuCyllla IpEBECHHE, CTEKJIOIUIACTUKAM, H3JEIUAM U3
MUHEpaTbHOM BaThl M JAp. Ee 0COOCHHOCTBIO SBISIETCS pPE3KOe pasjiudue IMPOYHOCTH,
TEIUIONPOBOJHOCTH U APYTHX CBOMCTB BAOJb U MONEPEK BOJIOKOH.

Crnoucmas cmpykmypa OTYETIIMBO BBbIpaXX€HA Yy PYJIOHHBIX, JHMCTOBBIX, IUIMTHBIX
MaTEepHUaJIOB, B YACTHOCTH Y IIJIACTMACC CO CJIOUCTBHIM HAIMOJIHUTENIEM (OyMOIUIacTa, TEKCTOIUTA

u ap.).
Puvixnosepuucmas cmpykmypa TpucCyIia 3€pHACTHIM MOPOIITKOOOPa3HBIM MaTepHraiaM
THUTIA: 3aIIOJTHUTEIH JIJIs1 OCTOHA, TCTUTON30JISIIIHS, 3aCHIITKH H JIP.

Muxpocmpyxmypa BeIecTB, COCTABISIIONINX MaTeprall, MOXET ObITh KpUCTAIITUYECKAS
u amopduas. Kpucramnmueckas ¢opma Bcerga Oosnee ycTodunBa. (OCOOEHHOCTBIO
KPHUCTAJUINYECKOI0 BELIECTBA SIBISICTCS OMpeiesieHHast TeMIepaTypa IIaBiIeHHUS.

BHympeHHee cmpoerue BCIICCTB, COCTaBJJIAOINIHMX MaTcpuall, OIIpCaACIACT
MCXaHUYCCKYIO IPOYHOCTh, TBEPAOCTD, TYTOIINIABKOCTH U IPYTHEC BA)KHBIC CBOMCTBA marcpuala.

CrpoutenbHbId MaTepHall XapaKTepU3yeTcsl XUMUYECKUM, MUHEPAIBHBIM U (Pa30BBIM
COCTaBOM.

Xumuyeckuti cocmaé CTPOUTEIBHBIX MATEPUAIOB IO3BOJISET CYAUTh O PsANE CBOWCTB
MaTepHualia: OrHECTOMKOCTH, OMOCTOMKOCTH, MEXaHUYECKHX U IPYTHX CBOMCTBaX. XUMUYECKHMA
COCTaB MUHEPAJBHBIX BEIIECTB (IIEMEHTAa, U3BECTH U Jp.) M KaMEHHBIX MaTepHaioB OOBIYHO
BBIPAYKAIOT KOJIMYECTBOM COCPKAIIMUXCS B HUX OKCHIOB (%). OCHOBHBIE M KHCJIOTHBIE OKCH/JIbI
XUMHUYECKH CBSI3aHbI MEXAY co00i M 00pa3yroT MUHEPAJbl, KOTOPbIE U ONPEACNIIIOT MHOTHE
CBOMCTBa MaTepuania.

Munepanvusiti cocmas TIOKa3blBaeT, KaKUE MHUHEPAbI W B KaKOM KOJUYECTBE
coziepaTcsi B marepuaiie. Hampumep, B MOPTIAHIIEMEHTE COJCPKAHHE TPEXKAIBIUEBOTO
cumukara (3Ca0O-SiO2) cocraBiser 45...60 %, mpudyem Mpu OOJBIIEM €ro KOJIHYECTBE
YCKOPSIETCS TBEPACHHE, MMOBBIIIACTCS TPOYHOCTH IEMEHTHOTO KaMHSI.

@Da3zo6blli  cocmag yKa3bIBa€T COJEp)KaHWE B MaTepuane TBEPAbIX, >KHIKHX MU
razoo0pa3HbIX BeulecTB. TBepible BeliecTBa, 00pa3yoT CTEHKH Top, T.€. "kapkac" maTepuarna.



[Tops! 3an0HEHBI BO3TyXOM U BoAOH. OT UX copepkaHus v (ha30BBIX MIEPEXO0I0B BOIBI 3aBUCST
BOKHEHILINE DKCIUTYyaTallMOHHBIE CBOMCTBA MaTEpHaIa.

CpoiicTBa Matepualia OINPENEsIoTCsl ero cocTaBoM U CTpykTypoi. Ilosromy Bcerna
BaYKHO UMETh YETKHUE MPEACTABIICHUS O Mpolieccax GOPMUPOBAHUS CTPYKTYPbI U BOSHUKAIOIIUX
HOBOOOPA30BaHMM, YTO M3Yy4aeTCs HA MUKPO U MOJIEKYJISPHO-MOHHOM YPOBHE C IOMOIIBIO
CIIELUATIBHBIX METOJIOB.

HCTPOI‘pa(bI/I‘ICCKI/Iﬁ MCTOA HMCIIOJNB3YCTCA 1A HCCICOAOBAHUA LICMCHTOB, 66TOHOB,
CTCKJIa, OrHCYIIOPOB, IIJIAKOB, KEpAMUWKH U T.A.

C momMonIpto 3JEKTPOHHOTO MUKpockona ¢ yBennuenreM 10 300000 pa3 MOKHO U3y4aTh:
dbopMy U pa3Mepbl OTACIBHBIX KPUCTAIUIOB; MPOIECCHl POCTAa M pa3pylIeHUsT KPUCTAJUIOB;
npoueccsl nuddy3un; dha3oBbie MPEBPALICHUS TIPU TEPMUUIECKON 00pabOTKE M OXJIAXKICHUU;
MEXaHHU3M JepopMaIlui U pa3pyILICHHUS.

Pentrenoas3oBbiii aHANIM3 HMCHOJIB3YETCS 711 KOHTPOJIS ChIPbsl U TOTOBOM MPOIYKIUH,
JUTsl HAOMIOZEHUS 32 XOJJOM TEXHOJOTUYECKUX MPOIIECCOB.

HuddepenmanbHO-TEPMUUECKUN aHAIN3 TI03BOJSIET OMNPEACIUTh MUHEPAIbHBIM U
($a30BbIi cOCTaB MaTepHala.

1.5. IlapamMeTpbl COCTOSAHNSI CTPOUTEJIBLHBIX MATEPUAJIOB

HNctuHHass u cpenHsiss IUIOTHOCTH, MOPHUCTOCTh SABJSIOTCS IapaMeTpaMy COCTOSHUS
J000Tr0 CTpOoUTENIbHOTr0 Matepuana. OHM 00YCIIOBIMBAIOT OTHOLLIEHHUE MAaTEPHAIIOB K ACHCTBUIO
(bakTOpOB OKpYKAIOIIEH Cpeibl: BJIard, TEeMIEpaTypbl, Ta30B U Jp. U YUYUTHIBAIOTCS TpU
MPOEKTUPOBAHUHU CTPOUTEIHHBIX KOHCTPYKIIMI W COOPYKECHUMU, MPU OMPEIEICHUH O00JacTH
IIPUMEHEHHUSI MATEPUAJIOB, IIPHU UX MPOU3BOJCTBE, XPAHEHNUH, TPAHCIIOPTUPOBKE U T.JI.

Hcmunnasa naomnocms — 3mo macca €()MHul4bl obvema mamepuaia 6 abcontommo

NIAOMHOM cOCmosHuU (06e3 nop u nycmom).
HcTuHHYI0 MIIOTHOCTH MaTepHalia OnpeesistoT IeJeHUEM ero Macchl (M) Ha 00beM B
a6COMIOTHO MIIOTHOM COCTOSHUH (00beM TBepaOH (aszbl — Ving). M 3 umu ke/m®
1)
Oo, okem Vm.qb.

CDQOH}Z}Z njiomHocms — 95mo macca eauHZ/H/;bl obvema Mmamepuaia 6 eCmecmeeHHoOM

COCMOAHUU.
CpenHIO IUIOTHOCTh ONPEJEISIOT OTHOLIEHHWEM Macchl Marepuana (M) Ko Bcemy
3aHuMaeMoMy UM 00beMY (Viam), BKITFOUAst TOPBI U TyCTOTHI (Vop):

m —m— S unu we/md, (2)

D O O , Z/CM m VMam qub
[|Vn0p

HOQI/ICWZOCWIb = 9MO CMENEHb 3aNnOJIHeHUA mamepuaila nopamu.



11 o\ n100% (3)
VMam

Ha npakTuke mopucTOCTh OMPEESIOT ¢ TOMOIIBIO CpEeHEN U UICTUHHOMW IUIOTHOCTEH,
paccuMThIBas o Gopmyie:

O

17 o (10 ™0100% (4)
O

OT BeIMYMHBI TOPUCTOCTH, pazMepa U (HOpMbI MOp, PABHOMEPHOCTH PACTIPEACIICHUs UX
B MaTepualie 3aBUCIT BaKHEHIIIME ero CBONCTBA: MPOYHOCTb, IUIOTHOCTH, BOJOMOIJIONICHHE,
TEIUIONPOBOJHOCTh, MOPO30CTOMKOCTD U JP.

Taomumna 1
[ToxazaTenn GU3MIECKUX CBONCTB BaXKHEHIITMX CTPOUTEIBHBIX MAaTCPHAIIOB
HanMeHoBanue I110THOCTD, T/cM® [TopucTocTs,| TermonpoBOAHOCTS,
Matepuaja Wctunnas | Cpensss % B1/(m°C)
Cranp 7,85 7,85 0 58
['panut 2,8 2,77 1 3,5
Keneszoberon 2,6 2,5 5 2,0
betoH TsoKenbIi 2,6 2,4 5 1,80
beroH stuencThIi 2,6 0,6 80 0,24
Kupnuy kepamuyeckuii 2,6 1,8 30 0,75
Kupnuu cunmukaTHBIHN 2,6 1,8 30 0,81
CTeKII0 OKOHHOE 2,65 2,65 0 0,76
MunepanoBaTHas TJIUTa 2,55 0,2 90 0,078
Cocna 1,53 0,5 67 0,16
JpeBecHOBOJIOKHUCTAS 15 0.6 60 0.15
IJIATa
IleHorutacroBas mimMra 1,20 0,10 92 0,064

OObIYHO MaTepuai COAEPKHUT M OTKPBIThIC, M 3aKpbIThie MOPbl. OTKPBITHIE MOPHI MPU
KOHTaKTe€ MaTepuaia ¢ BOAOW BOUTHIBAIOT BOAY, 3AKPBITbIE — HE BIUTHIBAIOT. OTKPBITHIE MTOPBI
YBEIWYUBAIOT IPOHMIAEMOCTb W BOJONOIJIOIIEHHWE  MaTepuala, IOHMXKAIOT  €ro
MOPO30CTOMKOCTb U JOJATOBEYHOCTh. OJITHAKO B 3BYKOIOIJIOIIAIOIINX MaTeEpUaIax CreluaIbHO
CO3/1aeTCsl OTKPBITas MOPHUCTOCTh M Tepdopaiusi, HEOOXOAUMbIE ISl MOTJIOUICHUS 3BYKOBOU
DHEPTUH.

1.6. I'mapodusuveckue CBOMCTBA CTPOUTEIBHBIX MATEPHAJIOB

luepockonuynocmsio Ha3bIBACTCS CITOCOOHOCTH MaTcpuralia orjiomarhb BJary mu3 BJIAXXKHOI'O

BO3yXxa. HpI/I YBCINYCHUHU OTHOCHUTEJBHOM BJIAXKHOCTH BO3lyXxa HW CHWIXCHHU CTO
TCMIICPATYPhI, a4 TAKXKC IPHU YMCHBIICHUU pasMepa MIOp B MATCPUAIIC TUTPOCKOIMNYHOCTH



noBbllIaeTcs. PaBHOBECHAs BIAKHOCTh BO3JYIIHO-CYXOM ApeBecHHbl cocTaBisger 12...18 %,
CTEHOBBIX MaTepHayioB 5...7 % 1o macce.

Kanunnaprnoe ecacvieanue BOAbI MaTcpraioM IIPOUCXOANUT, KOTAd YaCTh KOHCTPYKIIUH
HaxoJuTCsa B BOAC. TaK, I'PYHTOBBIC BOAbI MOT'YT IIOAHUMATHCA 110 KAIIWJIJIAIpAM U YBJIAXKHATDH
HIWOKHIOIO 4YaCTb CTCHBI 3JaHUA. KaHI/IJ'IJ'I}IpHOC BCACBIBAHHUC XapPaKTCPHU3YCTCA BBICOTOM
IMOAHATHA BOABI B MAaTCPUAJIC U OIIPCACIIACTCS 110 q)OpMYJ'ICI

h=2aocos0/(rpg)), (5)

I'AC 0 - IOBCPXHOCTHOC HATAKCHUC, 0 - KpaeBoﬁ YroJl CMa4uBaHUs, I' - pagnyc Kaluijspa; P

- INIOTHOCTB XKHUJAKOCTH, J - YCKOpPCHHEC CBO6OZ[HOFO nHaacHus.

YToObl HE JOMYCTUTH CHIPOCTH B MOMEIIEHNH, YCTPAUBAIOT THAPOU3OISIUOHHBIN CIIOM,
oTAeNAIOMUN PYHIAMEHTHYIO YaCTh CTEHBI OT €€ Ha3eMHOM YacTH.

Booonoenowenue - 370 c1OCOOHOCTh MaTepualla BIUTHIBATh U YAECPXKHUBATHh B IOPAX

BO/y. Bomomnoriorenre xapakTepu3yeT MaKCUMAJIbHYIO CTEIICHb YBIQKHEHUS MaTepHaa, T.c.
TaKOE€ COCTOSHHE, IMPH KOTOPOM BCE OTKPBITHIE IOPHI 3alOIHEHBI BOIOW. Paszmuuaror
BOJIOTIOTJIOIIEHHE 110 Macce (By,) U 00beMy (By).

m Vv
m O Fsoou: 0100%, (6) B\, 0 Veods: 1100% , (7)
mam mam
I'1€ Maoxer - MAcCa MOTJIOIEHHOW MAaTEPUATIOM BOJIBI; Myar. - MACCa CYXOr'0 MaTepHaa; Vaomer

- 00BEM TOTJIONICHHOW MaTepHaIOM BOJBI; Vyar. - 00BEM MaTepHaa.

Bononornomenue Mmarepuaina mo o0beMy U Macce CBS3aHbl MEXKy CcoOO0H cleayromei

3aBHUCHUMOCTBIO:
By=Bn ‘Pm (8)
Bopormormomenre pa3mnyHbIX MaTEPHAIOB KOJICOJIETCS B IMPOKUX TpeIesiaX: TpaHuTa
- 0,02... 0,7 %, Ttskemoro Oerona — 3...5 %. xupnuua — 8...15 %, mOpHUCTBIX

TETUIOU30JISIIMOHHBIX MaTepuanos - 100 % u Gounee.

Bnasicnocms — 3TO  CTENEHb YBJIIQXKHCHUA MaTCpuajla B CCTCCTBCHHOM

COCTOSIHMH. AGCOTIOTHYIO BIQXXHOCTh BRIUUCIAIOT TI0 popmyrie: M
WO 600w 01100% 9 m
cyx
A€ Maoxe - MACCA BOJIBI B MATEPHUAIIE; Myar, - MACCA CYXOr0 MaTEpUAIIA.
AOGComoTHAS BIAKHOCTD, B 3aBUCHMOCTH OT OKPY’KAIOIINUX YCIOBHM, MOXKET MEHATHCS
B nipezenax ot 0 10 Bm.
Venasxcnenue ompuyamenvho 61usem Ha  OCHOBHblE CBOUCMBA  MAMEPUANA:

yeeauvueaemcs eco niomHoCcmo, menﬂonpogodﬂocmb, mamepuail Ha5yxaem, a npodYHocmbs u
M0p0306m01/77<00n/lb NOHUNCAIOMCAL.

BOOO”DOHuuaeMOCWlb - 3TO CBOMCTBO MaTrcpuralia NpoIyCcKaTrb BOAY IO AABJICHUCM.
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BoponponuiiaeMocTs  HE  JOMYCKAlOT TMPU  CTPOUTENICTBE T'HAPOTEXHUYECKUX
COOpY)KEHUH, pe3epByapoB, KOJUIEKTOPOB, CTEH MOABAIOB 31aHuN. CTpemsTcs NPUMEHSTH
JIOCTaTOYHO TUIOTHBIE MaTepHallbl C 3aMKHYTBIMH IOPAMH, YCTPAaUBAIOT TUIPOU3OISAIIMOHHbBIE
CJIOH, DKPAHBI.

la30 - u naponponuyaemocmow XapaKTCPU3YyIOT CIIOCOOHOCTH Marcpualia IpoIyCKaThb ra3
- WIHK 11ap 1o AaBJICHHUCM.

CteHOBOM MaTepuall JOJDKEH o00JaJaTh OMNPEACICHHOW MPOHUIAEMOCTbIO, YTOOBI
Hapy>kKHasl cTeHa "Jplnana’, T.e. uepe3 Hee OCYIIECTBISUIACH Obl €CTECTBEHHAS! BEHTUIISIUS, UTO
0COOEHHO Ba)KHO JIJIS KWIIBIX 37]aHU, B KOTOPBIX OTCYTCTBYET KOHJIUIIMOHUPOBAHUE BO3/1yXa.
CTeHbl M TOKPBITHS BIQXHBIX MPOU3BOJCTBEHHBIX MOMEIICHUNH HEOOXOAMMO 3allMIIATh OT
NIPOHUKHOBEHHUS BOJITHOTO TIapa, WHAYE IMPHU €ro KOHJCHCAITMH PE3KO TOBBIIIACTCS BIAKHOCTD,
0COOEHHO B XOJIOAHBIN MEPUOT.

[TapoHenpoHUIIaeMbIe MaTEpUAIIBI TOJKHBI PACTIONAraThCs C TOM CTOPOHBI OTPaXKACHHUS,
r7ie coJiep KaHue BOASHOTO TMapa B BO3Ayxe OOJbIIIE.

Brasicnocmuvie dedhopmayuu. Ilopucteie MaTepuansl (O€TOHBI, APEBECUHA U JIp.) MpHU
U3MEHEHHUH BJIQ)KHOCTH U3MEHSIOT CBOM 00BEM U pa3Mepsbl.

Ycaoka - ymenblienne pa3MepoB MaTepuasa Mpu €ro BHICHIXaHUH.

VYcanka BO3HUKAET, KOrJa U3 MaTepualia yAaiaseTcs BOAA, PACIOJIOKEHHAs B MEJIKUX
nopax (tabu. 2). McnapeHue BOJbI U3 KPYITHBIX MOP HE BHI3BIBAET OOHEMHBIX H3MEHEHUH.

Habyxanue - yBenuuenue pasmepoB mate- Tabnuua 2 puana mpu ero yBJIaKHEHUHU.
Bennuuna ycagkn MatepraioB

UepenoBaHue BbICBIXaHUS U YB- Bun marepuana Ycanka,
JKHEHUS TMOPUCTOrO0 MaTepuaa, dYacTo MM/M
BCTpEUAIOIIEeCs Ha npakTtuke,| [IpeBecuna (monepek Bosokon) | 30...100
COIPOBOXKIAETCS MOTEPEMEHHBIMH ¢ s 1 3
nedhopmarusima.  Takue  MHOTOKpaTHBIC
LUKJIHIECKHE BO3/IeHCTBHUS Hepexo| CTPOUTEIBHBIN PacTBOP 0,5...1
BBI3BIBAIOT TPEIIUHBI, YCKOPSIOUINE| ke yyiy g 0,03...0.1
paspyiieHre. B MOMOOHBIX  YCIIOBHSX
HAXOJUTCS GETOH B JOPOKHBIX IOKPBITHSX, B| 1 AKEIbIH GeToH 0,3...0,7
HAPYXHBIX ~ YacTAX  TMAPOTEXHMYCCKUX|[paput 0,02...0,06
COOpYKCHHUH.

Booocmoiikocmy - c1OCOOHOCTh MaTepHalla COXPaHATh MPOYHOCTHBIE CBOMCTBA IpH
YBIIQXHCHHU.

BonocroiikocTs MaTepuana XxapakTepu3yercst Kod(pPUIMeHTOM pa3MAardeHusl.

Riac (10)

Kpa3M O
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R cyx

rie Ruac - MPOYHOCTH MaTepuana, HACHILEHHOTO BOJOH; Reyx - MPOYHOCTH CYyXOro mMarepuana.
Koadduuuent pazmsaruenus n3mensercs ot 0 (pa3Mokaroye rivHbl U Jp.) 10 1 (MeTamisl 1
np.). Kamennsle Matepuansl He TPUMEHSIOT B CTPOUTENBHBIX KOHCTPYKIUAX, HAXOASAIINXCS B
BOJIE, €CIIM UX KOA(p(PULKEHT pa3msardeHus Menbiie 0,8.

Mopo3zocmotikocms - CIIOCOOHOCTh HACHIIIEHHOTO BOJOW Marepuaja BBIICPKUBATH
ompeieNIeHHOE KOJTUYECTBO ITUKIIOB MTONIEPEMEHHOT0 3aMOPAKUBAHUS U OTTAaWBaHMS.

Pa3pymienue nopuctoro Marepuana NpoUCXoAUT MO BIUSHUEM COBMECTHOTO JCHCTBUS
Ha HEro BOJbI U MOpo3a. Hanmpumep, oceHblo HapyKHasi 4acTh CTEHBI MpomMep3aeT. B 3To Bpemst
MPOUCXOJUT MEpeMEIICHHE napa "oT Teria K xonoxay'. [1ap ctpemutcst HapyKy, HOCKOJIBKY €ro
JIaBJICHUE TIPU OTPHUIIATEIILHON TEMIIEpaType HIDKE, YEM TIPH MOJ0KUTENIbHOU. [lonagas B 30Hy
HU3KUX TEMIIepaTyp BOASHON Map, KOHJECHCUPYETCS B MOpax BO3JIe HAPYKHOM IpaHu CTEHBI. B
ATy K€ 30HY IIOCTYyMaeT Bjara BHENIHUX OCaAKoB. Takum o00pazoM, MOpbl HapyKHOM
MpoMep3arolel YaCTH CTeHbI 00BOAHAIOTCS. [IpHu HacTyIIeHUHN 1ake HEOOIbIINX MOPO30B (OT
-5 10 -8°C) Boza B KPYIHBIX MOpax 3aMep3acT U MPHU MEePeXo/ie B Je]] YBEIUUUBACTCS B 00beMe
Ha 9 %. Ecnu xoapdunneHT HachlmeHus: BOAOW XOTs Obl 4acTH MOp mpuOIu3uTes K 1, To B
CTEHKax TMOp BO3HUKHYT 3HAYUTENIbHBIE pACTATUBAIONIME HampsbkeHus. PaszpymieHue
HAYMHAETCA B BUJE "IIeNyIIeHHs " TTOBEPXHOCTH OETOHA, 3aTEM OHO PaCHpOCTPaHIETCS BIITyOb.

Mop030CTOWKOCTh MaTepHualla OLIEHMBAETCSI MapKoW. 3a MapKy IO MOPO30CTOWKOCTH
NPUHUMAIOT HanOOoJIbIIIEee YMCIIO [IMKJIOB MONEPEMEHHOI0 3aMOpaXUBaHUsI (IIpU TeMIieparype -
15°C) u orrauBanus (npu temneparype +15°C), koTopoe BbIAEPKUBAIOT 00pa3libl MaTepuaa
0e3 CHMKEeHUS TPOYHOCTH Ha cxkatue Oosee 15 % U BUAMMBIX TOBPEKACHUN.

OT MOpO30CTOMKOCTH 3aBUCUT JIOJATOBEYHOCTh CTPOUTENIBHBIX MaTepHalioB B
KOHCTPYKIIUSIX, TIOJIBEPTAOIINXCS AEHUCTBUIO aTMOC(EPHBIX (PAKTOPOB U BOJIBI.

Jlerkue GETOHBI, KUPIHY, JUISI HAPYKHBIX CTEH 3/IaHUH 0OBIYHO UMEIOT MOPO30CTOUKOCTh
15, 25, 35. beToH, npyUMEHsIEMbIH B CTPOUTEIBCTBE MOCTOB U JIOPOT, JIOJHKEH UMETh MapKy S0,
100, 200, a runporexHuyeckuit 6eToH - 500.

1.7. Temsio¢pusuvyeckue CBOMCTBA

Tennonposodnocmsb - CIOCOOHOCTH MaTepHaia MPOBOJUTD Yepe3 ceOdsl TEIIOTY.

3TO CBOMCTBO SIBJISIETCA TTIABHBIM IS TETUIOU3OJISIIIMOHHBIX MaTepUaIoB, IPUMEHIEMbIX
JUIsl YCTPOMCTBA Orpa)KAArOIMX KOHCTPYKUMM 31aHUW. TeluioBoM IOTOK INPOXOIUT Yepes
TBEpAbIN "Kapkac" W BO3AYIIHbIE SYEHKHU MOPUCTOrO MaTepuana. TeronpoBoAHOCTh BO3ayXa
A = 0,023 Bt/(M-°C) 3HaYUTENbHO MEHbILIE, YEM Y TBEPAOIrO BEIIECTBA, U3 KOTOPOIO COCTOUT
"kapkac" cTpouTenbHOro Matepuaia. [loaTomy yBenuueHue NopucTOCTH MaTeprala sBISIETCS
OCHOBHBIM CIIOCOOOM YMEHBIIIEHUS TeTIONPOBOAHOCTH. UTOOBI CHU3UTH KOJIMYECTBO TEILIOTHI,
nepelaBaeMoi KOHBEHIIMEN U U3TTyUYEHUEM, CIIEAYET CO3/1aBaTh B MaTEPHUAIIE MEJIKHE 3aKPbIThIE
nopbl. TemmonpoBoAHOCTh CBsI3aHA € IUIOTHOCTBIO MaTepuasa: YeM BbILIE IJIOTHOCTb, TEM
BBIIIIE TEMIONPOBOAHOCTD. TEMI0NpoBOHOCTS MaTEpUaIa TAKKE BO3PACTAET IPU YBIAXKHEHUU
Marepuaia, T.K. TeIIONnpoBOAHOCTh BobI A = 0,59 Bt/(Mm-°C).
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O TenonpoBOIHOCTH MaTepHralia MOKHO CYIMTh 110 €ro IIoTHOCTH. M3BecTHA popmyna
B.II.HekpacoBa, cBA3bIBaOIIasl TCIUIONPOBOAHOCTh C OTHOCUTEIBHOM IIJIOTHOCTBIO KAMEHHOTO
Marepuasa.

001,16 §,01960 0,22d200,16 , (11)

20e d — OTHOCHUTEIbHAS TUIOTHOCTh MaTepuaja [0 OTHOIICHHIO K IUIOTHOCTH BOJBI
(6e3pa3MepHas BEJIMUMHA).

Tennoemkocms - 3TO CIOCOOHOCTH MaTepHUala MOIJIOATh U yIepKUBaTh B ceOe

TEIUIOTY.

TemnoeMKOCTh OnpeaenseTcs KOJIMIeCTBOM TEIIOThI, KOTOPOE HEOOXOIUMO COOOITUTh
1 xr MmaTepuana, 9ToObl MOBBICUTH €ro TeMreparypy Ha 1°C. TermioeMKoCTh CTau - 0,48
k/[x/(xr -°C), HEOpraHUYECKUX CTPOUTENIbHBIX MaTepHasioB (OETOHOB, KUPIHYA, IPUPOTHBIX
KaMEHHBIX MaTepuasioB) u3Mensercs B npeaenax 0,75...0,92 xJIx/(kr -°C). TermioeMKocTh

CYyXUX OpraHUYeCKHX MaTepuaaoB (Hampumep, IPEBECHHBI) -

2,39...2,72 xIx/(xr-°C), Boga umeeT HauOOIbIIyI0 TemioeMkocTh - 4,19 x/lx/(kr -°C),
MO3TOMY C TIOBBIIIEHHEM BIIAXXHOCTH MATEPUAIOB HX TEIUIOEMKOCTh BO3pAaCTaeT.
QzeHeynopnocms - CBOMCTBO MaTepuaia BBIIEPKUBATH JTMTENILHOE BO3JCHCTBUE BBICOKOU
temrepatypsl (o1 1580 °C u BbIIe), HE pa3MAryasich U He 1ehOpMHUPYSICh.

Ozcneynopmuvie mMaTepuanbl (IIaMOT, JMHAC, MArHE3UTOBBIM KHUPIWY) MPUMEHSIOT IS
TpyO, BHyTpEHHEH (PyTEPOBKU MPOMBIIIIICHHBIX MTEYEH.

Tyzonnaskue Matepurabl BbIIEPKUBAIOT TeMiiepaTypsl 10 1350 °C.

Kapocmoiikue  Matepuanbl  (KapoCTOMKWMN ~ OETOH, KEpaMUYECKUA  KUPIIHY)
BbIZIEpkUBatOT Temneparypsl 10 1000 °C.

Qecnecmouxocms - CBOMCTBO MaTepHalia COMPOTUBIATHCS JEUCTBUIO OTHS IPU MOXKape B

TCUCHHC OIIPCACIICHHOI'O BPCMCHU.

B 3aBUCHMOCTH OT CTEIIEHU OTHECTOMKOCTH CTPOUTEIbHBIC MaTepUANIbl PA3JICISIFOT Ha
HecropaeMbie, TPYJAHOCTOPACMBIC U CrOpacMBbIE.

Heczopaemvie mamepuanyl B YCIOBHAX BBICOKUX TEMIEpPaTyp HE IOJBEPIKEHBI
BOCIUIAMEHEHHUIO, TIEHUIO WU oOyriauBaHuio. [Ipm 3TOM HEKOTOpble MaTepualbl MMOYTH HE
nepopMupyrOTCs  (KepaMHUYeCKMHd  KUpOUY,  Yepemnuia), JApyrue  MOTYT  CHIIBHO
nepopMHpOBaThCS (CTainb) WM pa3pylIaThCs, pPACTPECKUBATHCS (TPUPOAHBIE KaMHHU,
HanpuMep, IPaHUT), OCOOCHHO MPHU OJHOBPEMEHHOM BO3CHCTBUU BObI, MIPUMEHSIEMON TpH
TYILIEHUHU MTOKAPOB.

Tpyonoczopaemvle mamepuanvl TOJ BO3JIEHCTBUEM BBICOKUX TEMIIEpaTyp TJIECIOT U
00yTIIMBarOTCsl, HO IPH y1aJI€HUH OTHS IPOLIECCHI TOPEHUS, TIAEHUSA U 00YTIIMBaHUS IOJHOCTHIO
npekpamatorcsa. K Takum marepuaiam oTHOCSTCS GUOPOIUT, THAPOU30I1, ac(haabTOBBIA OETOH

u Jp.

13



CZOp(leMble Mmamepudiiblt BOCIUIAMCHSAIOTCA U TOPAT WA TJICHOT IO BO3I[6fICTBPIGM OI'Hsa
WM BBICOKOU TCMIICPATYPbI, IIPUYCM TOPCHHUC HIIM TICHHUC IIPOAOJDKACTCA TAKIKC IIOCIIC
YAAJICHUA HCTOYHHUKA OT'HA. Cpezuzl HUX — JPCBCCHHA, BOIZJ'IOKY 6I/ITyMI>I, CMOJIBI 11 JP.

Temnepamyproe pacuwiupenue - CBOMCTBO MaTepuaja yBEIWYUBaTh pa3Mephl U 00beM

IIPY HAI'PEBAHUHU.

Koadumment nuHeiHOT0 TeMIepaTypHOT0 paciinpenns 0eToHa u ctainu coctasisier 10
10 °C?, rpanura — 8...10 -10° °C?, nepesa - 20 -10° °C. Ilpu ce3oHHOM HM3MEHEHHH
TEMIIEpPaTypbl OKpYyXkarolei cpeasl 1 Matepuana Ha 50 °C oTHocHUTeNnbHAs TeMIEpaTypHas
nedopmanusa gocturaer npumepno 0,5-1 mm/M. Bo wuslexxaHuwe pacTpecKMBaHHS B
COOpYKEHUAX OO0JIBIION NPOTSHKEHHOCTH YCTPAaUBAIOT J€(POPMALIMOHHBIE LIBBI.

1.8. MexannuecKue CBOMCTBA

CrpourenbHble MaTepUabl 1 KOHCTPYKIMH IIOIBEPratOTCs pa3JIMYHbIM BHEIIIHUM CHUIIAM
- Harpy3kam, KOTOpbIE€ BBI3bIBAIOT B HUX BHYTPEHHUE HampshkeHus u aedopmauuu. Harpysku
JIEJATCS Ha CTaTUYECKHE, ACHCTBYIOIINE MOCTOSHHO, U JUHAMUYECKHUE, KOTOPHIE BO3HUKAIOT
BHE3AITHO U BBI3BIBAIOT CHJIBI MHEPLIUU.

Ha cratnueckue Harpy3ku pacCUMTHIBAIOTCS 3AaHUS U COOPYKEHHUS MPOMBIIIICHHOTO U
IPaXJTaHCKOTO CTPOUTENBCTBA. JTO HArpy3ku OT oOOpyAOoBaHMs, MeOenu, JoJeH, caMux
KOHCTPYKIIMA Hu T.I. PAn coopykeHHH - MOCTBI, TOHHENIH, IOPOXKHBIE U a’dPOJPOMHBIE
MOKPBITHS, Ky3HEUHbIE M MPECCOBbIE 1I€Xa - MpPEeJHa3HA4YeH MJisi BOCHPHUATHUS HE TOJIBKO
CTaTUYECKUX, HO ¥ TMHAMUYECKUX HArPy30K.

Harpy3ku aguHamMuyeckoro xapakrtepa oOpa3yloTcs OT HNPHUPOAHBIX KaTacTpod
(3emuieTpsiceHus1, yparaHbl, HABOJAHEHHMsI, CEJIeBbIE IOTOKHU, OTIOJ3HHU U JIp.), @ TAKXKe OT aBapuid
Ha NPeanpUITUSIX (B3PBIBBL, y1aphl).

MexaHuueckue CBOMCTBA BBIPAKAIOT CHOCOOHOCTh MaTepuaja CONPOTUBISATHCS
BHYTPEHHUM HaNPsKEHUSIM 0€3 HapyIIeHUs! YCTaHOBUBILIEHCS CTPYKTYPHI.

Mexannueckre CBOMCTBA JeNaTcs Ha JeOpMaIlMOHHBIE U TPOYHOCTHEIE.

JledbopMalinoHHbIE CBOMCTBA XapaKTEPHU3YIOT CIIOCOOHOCTh Marepuajia MEHATh Gopmy
WK pa3Mepbl 0e3 n3MeHeHus: Maccbl. OCHOBHBIMH J1e()OPMAaTUBHBIMU CBOMCTBAMM SIBIISIFOTCSL:
YIPYTOCTh, INIACTUYHOCTD, XPYIKOCTb, [TOJI3y4ECTh.

Ynpyzocmovio  HazpBalOT  CMOCOOHOCTH ~ TBEPAOrO  Tella  CaMOIPOHU3BOJBHO
BOCCTaHaBIIMBaTh IEPBOHAYAIBHYI0O (OpPMY U pasMepbl MOCTe MPEKpAIICHHUs] JIeHCTBUS
BHEIIIHEN CUJIBI.

IThacmuunocmoslo Ha3BIBAIOT CIIOCOOHOCTH TBEPAOTO Tela HU3MEHATh (OopMy HIU
pasMmepbl MOA JEHCTBHEM BHEUIHMX CHJI, HE pa3pyliasch, MPHYEM IOCJIE MPEKPALICHUS
JIEMCTBUS CHIIBI TE€JI0 HE MOKET CaMOITPOU3BOJIBHO BOCCTAHABIMBATH CBOHM pa3Mephl U (hopmy.

Xpynkocmplo TBEpPIOTO Tejla HAa3bIBAIOT €ro CHOCOOHOCTb paspymiarscs 6e3
00pa30BaHUs 3HAYUTEIBHBIX INIACTUIECKHX Je(popManuii.
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Ilonzyuecmsp BblpaxkaeTcsl B HENPEKPALIAOLIEMCS U3MEHEHUH pa3Mepa TBEPAOIO Teja
M0J1 BIIMSIHUEM PACTATHBAIOLIUX WM CKUMAIOIIUX CHIIOBBIX BO3JICUCTBHM (HAMPSKEHUI HIKE
npejesa MpOYHOCTH).

['maBHbIe BUIBI Aedopmanuil - pacTsDKEHUE, CKaTue, CABUI, KpydyeHue u u3rud. OHu
MOTYT OBITh 0OpaTUMBIMH U HE0OOpaTUMbIMHU. OOpaTuMble 1eopMaIK MOTHOCTHIO UCUE3aI0T
IpU TPEKpalleHuH CUJIIOBOTO JeHCTBUS Ha Mmarepuaid. HeoOpaTrumble Wi IuiacTUYECKHE
nedopMaliiy HaKaIJuBalTCs B IEPUOJT ACUCTBUS CUIIbI, & TIOCIIE CHATHS CHJIBI - COXPaHSIOTCS.
OOparumele nedopmanuu, UCUe3arlie MITHOBEHHO, HA3bIBAIOTCS YIPYTMMHU; HCUE3AIOIINE B
TE€4YEHUE HEKOTOPOTO0 BPEMEHH - HJIACTHUECKUMHU.

Ha xapakrep u Beninuuny aedopMaly BIUSIOT HE TOJIBKO BEIMYMHA HArpyKE€Hus, HO U
CKOpPOCTh IPHJIOKEHUSI ATON Harpy3kH, a Takxke TeMmieparypa martepuana. Kak mpasumiio, ¢
HOBBIIIEHUEM CKOpPOCTU HarpyXeHHs, a CIIeO0BaTeNbHO, Ie(OPMUPOBAHUSA, a TaKXKe C
HNOHIKEHUEM TeMIIEpaTyphl MaTepraia JeopMaly 0 CBOEMY XapaKTepy MpUOIIKaI0TCs K
YIPYTUM, YMEHBIIASICh 110 CBOEH a0COIIOTHON BETUYHHE.

OCHOBHBIMH XapaKTEPUCTUKAMH JIe(DOPMATHBHBIX CBOMCTB CTPOUTEIIEHOTO MaTepHaa
SIBJITFOTCS: MOJTYJIb YIPYTOCTH, K03 durueHT [lyaccona, Moayns caBura, 00beMHBII MOTYJTb
yIPYyrocTy (MOAYJIb BCECTOPOHHETO CKATHs), MpeAeIbHbIC JeopManuu (pacTsHKEHUS, CKATHS
U Jp.), TIOJI3y4YecCTb.

PaccMoTpuM cBsI3b CTpoeHUs U 1e(OpMaTUBHBIX CBOICTB MaTepuaa.

BuemHue cuibl, NPUIOXKEHHBIE K TeNy, BBI3BIBAIOT HU3MEHEHHWE MEKAaTOMHBIX
pacCTOSIHUM, OTYETO MPOUCXOAUT U3MEHEHUE pa3MepoB JIeHOpMUPYEMOTo Tejla Ha BEIUYHHY
A€ B HanpaBIIEHUH JEUCTBUS CUIIBI (IIPU CHKATHH - YKOPOUEHUE, ITPU PACTSHKEHUH - YJITTUHEHUE).

Omnocumenvras degpopmayusi paBHa OTHOIICHUIO aOCOMOTHON Aedopmaruu AL K
NEePBOHAYAITBLHOMY JINHEHHOMY pa3Mmepy Tena £:

e=4t/C, (12)
Hanpsiskenne - Mepa BHYTPEHHUX CHJI, BO3HUKAIOIIUX B JAePOpMUPYEMOM Tele MOJ
BO3/ICHCTBUEM BHEIIHUX CHIL

Mooyne ynpyeocmu E (Mmonynb HOHra) cBsI3pIBaET ynpyryro aeQopMaIiio u OJHOOCHOE
HANPSDKEHHUE JTMHEHHBIM COOTHOIICHUEM, BBIpaKaIOIMUM 3aKkoH ['yka:

e=0/E, (13)
[Tpu 0THOOCHOM paCTSIKEHUU (CIKATUH) HAMIPSDKEHUE OTIPECIIeTCs 1Mo popMmylie
o =P/F, (14)

rae P - aeiicTByromas cuia; F - miomans nepBoHavyaibHOTO MOTIEPEYHOTO CEUCHUSI DJIEMEHTA.

Monyne ynpyroctu npeacraBisieT co00H Mepy KEeCTKOCTH MaTepuana. Martepuansl ¢
BBICOKOW SHEpruel MeKaTOMHBIX CBsi3ed (OHHM XapaKTEepHU3YIOTCS BBICOKOW TeMIlepaTypoi
IUTaBJIEHHS) 00JaAat0T U OOJIBIIUM MOJYJIEM YIPYTOCTH.

MexaHn4eckre CBOMCTBA XapaKTePU3yIOTCS JUarpaMMoi "HalpsHKEHHEOTHOCUTENbHAS
nepopmanus” (o —¢). Ha puc. 1 npeacraBnens! kpuble "o — " I CTPOUTEIBHBIX MAaTEPHAIIOB:
YIPYTUX, TUIACTUYHBIX, XPYIKUAX U 3IIACTOMEPOB.
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Crexiio  nmedopmupyercss Kak yOpyrmid Xpynkmid Martepuan (puc. 1 a).
[TonukpucTaminyeckue M30TPOIMHBIE MaTepuaibl (METaUIbl ) COXPAHSAIOT YHPYTOCTh MpH
3HAYUTENbHBIX HAMPSDHKEHUSAX; A1 MHOTUX M3 HUX XapaKTEepHO IUIACTHYECKOEe pa3pylIeHHUE C
HaJU4YMEeM TUIOMIAIKH TeKydecTH A-B Ha muarpamme "o — &" (puc. 1 60). Ilpu xpynkom xe
pa3pylieHnH IiacTu4Yeckue aedopmalu HeBelauky (puc. a)

a) 6) 8) 2)
G g o o Puc. 1 Cxema
L
3 A ;[HarpaMM. ne-
s Gopmanyu:
g B @)CTEeKIIa; 6) cra-
R e e & e U, 6)0eTOHa;

2) ajmacTomepa

HenuHeltHoe cOOTHOIIEHHE MEXIy HamnpshkeHHMeM M jaedopmanuell y HEKOTOPBIX
MaTepHaJIOB MPOSBISIETCS NIPU OTHOCUTEJIBHO HEBBICOKUX HANpPsDKEHUsIX. Tak, y MaTepuasioB ¢
KOHTJIOMEPATHBIM CTpOE€HHEM (OETOHOB PAa3IMYHOTO BH/Ia) OHO OTUETIMBO Habmonaercs (puc.
1 6) yxe npu HanpskeHusx, oonpiux 0,2 npezena NPOYHOCTH.

Yupyras nedopmanus smactoMepoB (KaydykoB) MoxkeT mpeBbimaTth 100 % (puc. 1 2).
Ilpounocms - >TO CIIOCOOHOCTH MaTepHalia COMPOTHBIATHCS BHYTPCHHHM HANPSOKCHUSM,
BO3HUKAIOIIMM B PE3yJbTaTe ACHCTBUS BHEITHUX CHJI HIIU IPYTHX (PaKTOPOB.

[IpoyHOCTHh CTPOUTEIBHBIX MaTEpUAJIOB OIEHWBACTCSA MpPENesoM MpoyHOCTH R, T.e.

HANPsDKCHHEM B Marepualie, COOTBETCTBYIONIUM Harpy3ke, HpH KOTOPOH TMPOUCXOIUT
paspyiieHue obpasia.

Jlnst Xxpynkux MateprasioB (0€TOHOB, CTPOUTENBHBIX pACTBOPOB, KUPINYA, U3ACIUN U3

MPUPOJHOTO KaMHS M JIp.) OCHOBHOW IMPOYHOCTHOW XapaKTCPUCTUKON SBISETCS npeden
npounocmu npu coxcamuu. llpenen NPOYHOCTH OMPENeNstoT KaK CpPeJHUil pe3yiabTaT
UCTIIBITAHUSA Cepur 00pas3oB-OaM3HEN0B (0OBIYHO HE MeHee Tpex). dopma U pa3mepbl
00pa3IioB, COCTOSIHUE HMX OIMOPHBIX MOBEPXHOCTEH CYIIECTBEHHO BIUSIOT Ha PE3yJbTAThI

UCIIBITaHUS.

Puc.2. Cxema [Tpu ucnelTaHuM KyOOB M3 XpYNKHX MarepuaioB (OeToHa,
paspyIIeHUst XPYIIKUX  pacTBOpPA, KAMHS U JIP.) MOJy4aeTcs XapakTepHas (hopMa pa3pylIeHus:
MaTCPUANOR: CXKATHC 00pa3yroTcs ABE yCeUEHHbIE MMPAMUIKH, CII0KEHHBIE BEpIINHAMU
KyOa

(puc. 2). Ha pe3ynbTaTsl UCIIBITAHUS BIUSAET CKOPOCTh HATPY>KEHHUS
oOpasna. Ecinu Harpyska Bo3pacTaeT ObICTpee, 4eM YCTaHOBJIEHO CTaHJApTOM, TO PE3yjbTatr
MOJIy4aeTCs 3aBBIIIEHHBIM, TaK KaK HE YCIIEBAIOT PAa3BUTHCS MJIACTUYECKUE AePOopMaIuu.

IToxazarenu IIPOYHOCTHU CTPOUTECIBHOI'O Marcpualia, SABJIAKOTCA YCJIOBHBIMHA
BCIIMYNHAMHU, IIOJTYUYACMBbIMU 10 CTAHAAPTHBIM MCTOAUKAM, CAUHBIM JIA BCeH CTpaHBI.

Ha npakTuke, B MaTepraiax CTPOUTEIbHBIX COOPYKEHUH, AOMYCKAIOTCS HAMPSIKEHUS,
COCTABIIAIOIINE TOJIBKO YacTh Mpejieia MPOYHOCTH. TO eCTh, IOMyCKaeMoe HaIpsKEHUE: 0 =
R/z, rie e z - 3amac mpodHocTy 00bIdHO 2,3 u GoJee.
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B 3aBuCMMOCTH OT HPOYHOCTH CTPOUTENbHBIE MaTepualbl Pa3AeisIlOTCS Ha MapKu.
Mapka maTepuana Mo MPOYHOCTH SIBIISETCS BaXKHEHIIMM IIOKa3aTeleM ero Kadecta. B
HOPMATHBHBIX JIOKyMEHTAaX MapKa YKa3bIBA€TCS B KI/CMZ; HAIIPUMEDP, MAPKU HOPTIAHALEMEHTa
M400, M500, M550 u M600. Yem BbIlIE Mapka, TEM BBIIIE KAYE€CTBO KOHCTPYKIIMOHHOTO
CTpOUTENbHOTO MaTepuania. Equnas mikaia Mapok 0XBaThIBa€T BCE CTPOUTEIbHBIE MaTEPHUAIIBI.

Ilpeden npounocmu npu oceeom cocamuu R, (Mlla) paBeH yacTHOMY OT JeNECHUS
paspymaromeii cuiibl Ppgsp Ha TIEPBOHAYAIBHYIO TUIONIAML F momepeyHoro cedeHus obOpasia
(xy0Oa, nuIMHIpa, TPU3MBI):

Rewe = Ppasp | F (15)

B ta6m. 3 CUCTCMATHU3HUPOBAHBI XapaKTCPHBIC 06p33LIBI, IMPUMCHACMBIC JJIA OIIPCACIICHUSA
npeacia MpoYHOCTH CTPOUTCIIbHBIX MATCPHUAJIIOB ITPH CXKATHUH.

Ilpeoen npounocmu npu uzzude Rpv , (MIla) onpenenstor myTeM HCHIbITaHUS 00pasia
MaTepuaia B BUJE MPU3MbI KBaIPATHOTO CEUCHUs, PACTIONOKEHHOM Ha ABYX omopax. O6paszery
HArpy>aroT OJHOHM WM JBYMS COCPEIOTOYCHHBIMH CHJIAMHU JI0 paspylieHus. [Ipexen mpoyHo
CTH YCJIOBHO BBIYHCJISIOT 1O TOMH k€ (POPMYJIe COMPOTUBIICHHS MATEPUAIIOB, YTO M HAIIPSKCHHUE
npu u3ruoe:

Rpu=MIW, (16)
rae M - usrubaronuit MomeHT; W - MOMEHT COTTPOTHBIICHUS.

Tabawnia 3
CxeMblI CTaHJAPTHBIX METOJIOB OTPE/ICIICHHS IIPOYHOCTH CIKATUN
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dopma 00- Cxema Pacuernas Marepuan Pa3mep cran-
pasua UCTIBITAaHUSA bopmyna JIAPTHOTO 00-
pasua, cM
| beron a=17,10, 15,
P 20, 30
Y R=L 3 7
acTBO a=
Ky0 > p -
_ P Mpupomueri kay 5.7.10
a
d=17,10, 15,
P d 4p beron 20, 30;
saamp R=—; h=dwm 2d
h mud Mpupoausiii | d=35,7, 10, 15;
KaMEHb h=d
P a=10, 15, 20;
beron B
v P h=4a
[Ipu3sma R=—
p h a
a=2;
p HpeBecuna h=3
a
P
C o R = P a=2;
OCTaBHOM =— 0
Gpazen a-e Kupnuyu h=14,
oop 6=12,5; 25
6
a
P P a=4;
[TonoBuHKa R=—— Lemer 6 =6,25;
IIPHU3MBbI a-e h=a
_my—m,
{Ip06a wedHs Jp —m -100% lIlebensn, rpa- | d=15;
rpaBHs) B ! Bl h=15
IUTHH]IPE

B Ta0n. 4 npuBeeHbI CXeMBbI UCIIBITAHUS U COOTBETCTBYIOIINE UM PACUETHBIE (DOPMYIIBI.
Ot HOopMyIIBI CTIpaBEAIUBEI B IPEeiax yrpyroi paboTsl MaTepraia u Mpu OJWHAKOBOM €TO
COMIPOTUBJICHUU CXKATHIO W pacTshkeHuro. [loaToMy mo QopmynaMm BBIYHCISIOT YCIOBHOE
3HaYeHHE IIpeJiena IPOYHOCTH MpU U3rude, SBISAIOIIEECs CTaHAAPTHOM NPOYHOCTHOM

XapaKTepHCTHKOﬁ KHpII4a, CTPOUTCIIBHOI'O T'HIICa, HEMCHTA, JOPOKHOI'O OeToHa.

18




Tab6mauna 4

CxeMbl CTaAaHAAPTHBIX MCTOA0B ONIPCACICHUA ITPOYHOCTHU IIPpH U3ruoe u PaCTAKCHUHA

dopma Cxema PacueTnas Marepuan Pazmep
obpasma VCIBITAHUS dbopmyna CTaHJapPTHOTO
obpasma, cMm
HcneiTanue HA H3rU0
a =7 10,
beron 15, 6 =7,
l P 3 10, 15; ¢
( ) =3,5a
[Tpuzma L’i_ _43 R O O-Pfru Hewen a=4:6=4:
0 2 6h =12
N a=12;
~ Kupnnu 6=06,5(838),
¢ £=20
a =7 10,
15, 6 =7
m , ,
P~ " lpe beron 10, 15 ¢
) =3, 5a
R )
—— 0 —
[Tpuzma h
QD S P@EOM)  u
8 JlpeBecuna a=26=2
6h P ¢ =24
HcnbiTaH (€ HAa pacTsyKEHHE
P p P 4P Cmanws t=1;d=95
Rp D 2
CrepxeHb, [0d
BOCBMEPKa, p a = 5,
P
npusma P 10;
% a9 o9 P Beron 6 = 5,
==L
) 6 R,O_ > 10; ¢
=50, 80
a
LunuHap beron d=15
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B ) Rp thE AcdanpTobeToH d=7:h=7

Ilpeden npounocmu npu ocesom pacmaxcenuu Rp,(MlIla) paBen yacTHOMY OT A€JICHUS
pazpymatonieil cuibl Ppy3p HAa IEPBOHAYANBHYIO IUIOIMIAAL F momepeuHoro cedyenus odpasua
(uMmuHApa, TPU3MBI):

Ry=Prasp | F , (17)

DTOT mMmoKa3aTelb HUCIHOJB3YETCS B KaueCTBE MPOYHOCTHOW XapaKTEPUCTHUKU CTajH,
0eToHa, BOJIOKHHUCTBIX U JAPYrux MarepuasioB (tadn. 1.4). B 3aBucMMOCTH OT COOTHOIIEHUS
Rp / Reoe MOYKHO YCIIOBHO Pa3/ielIUTh MaTepUabl HA TPU TPYIIIBI: MATEPUANbI, Y KOTOPhIX  Rp
> Reye (BOJOKHHCTBIC - IpeBecHHa U 1p.); Rp = Reye (cTasib); Rp < Rese (XpymnKHe MaTepHab -
MPUPOIHBIE KAMHH, O€TOH, KUPITUY.

YaapHoii BA3KOCTBIO (IUHAMUYECKOW WM YAApHOI MPOYHOCTHIO) HA3bIBAIOT CBOMCTBO
Marepuana CONPOTHUBIATHCA PA3PYLICHUIO NMPU YAApHBIX Harpy3kax. OHa XapakTepu3yercs
KOJIMYECTBOM paloOThl, 3aTPauy€HHOW Ha pa3pylleHHe CTaHJapTHOro oOpa3lia, OTHECEHHOM K
enuHune oo6bema (Jk/M’) MM IUIOIAAM HOIEPEYHOro cedeHus oobpasma  (Jlx/m2).
ComnpoTuBieHHE yaapy Ba)KHO JUJIsl MATEpUAJIOB, HCIIOIb3YEMbIX IIPU YCTPOMCTBE GyHaMEHTOB
MaIlIHH, [T0JIOB TPOMBIIIEHHBIX 3/1aHUM, TOPOKHBIX TOKPBITUH U T.II.

Yoenvuaa npounocms (xo3duLveHT KOHCTPYKTUBHOTO KayecTBa) MaTepHalia paBHa
OTHOIIIEHHUIO MoKa3aresst npounoctr R (MIla) k oTHOcuTenbHOM TuToTHOCTH d (Oe3pa3MepHast
BEJIMYNHA):

CnenoBarenbHO, 3TO MPOYHOCTb, OTHECEHHAs K €AMHMIE IUIOTHOCTU. Jlyumme
KOHCTPYKTHBHBIE MaTepualbl HMEIOT BBICOKYIO TPOYHOCTh MPU Majold CcOOCTBEHHOU
IJIOTHOCTH.

JIJisi HEKOTOPBIX MaTepUaOB 3HaueHUs Ry MpuBeNeHBI HUKE: JUISl CTEKIIOIUIACTHKA -
450/2 = 225 Mlla, apeBecunsnl (0e3 mopokos) -100/0,5 = 200 MIIa, ctamu BEICOKOIPOYHOMH -
1000/7,85 = 127 MIIa, ctanu - 390/7,85 = 51 MI]a.

JIiist KaMEHHBIX MaTEPHAIOB 3HAYEHUS R, COCTABIIAIOT: ISt JIETKOTO KOHCTPYKIIHOHHOTO
oerona - 40/1,8 = 22,2 MIla, tsxenoro 6erona - 40/2,4 = 16,6 MIla, nerxoro 6erona - 10/0,8
= 12,5 Mlla, kuprmnua -10/1,8 =5,56 MlIa.

[ToBbitieHust R, MOXXHO TOOUTHCS CHIYKEHHEM IJIOTHOCTH MaTepHalia Wid YBEITHYCHHEM
ero MPOYHOCTH.
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Teepoocmbio HA3BIBAIOT CIIOCOOHOCTH MaTepuaia CONPOTUBIATHCA NPOHUKHOBEHUIO B
HEro JApyroro, 6ojee TBEpAOro MaTepuaa.

TBepnocTe MNPUPOAHBIX KAaMEHHBIX MaTEpHAJIOB OLEHMBAKOT mKaino Mooca,
IPEJCTABICHHON J1EeCAThI0 MHHEpaAJlaMHU, U3 KOTOPBIX KaXKAbIH MOCIEAYIOLINM IapamaeTr Bce
npeaslaynie. OTa mKaja BKIYaeT MUHEpallbl B OPSAKE BO3PACTAHUS YCIOBHOW TBEPAOCTH
or 1 o 10:

1. Tamnex Mgs [Si4010][OH]2 - neexo yapanaemcs noemenm.

2. Tunc CaS04-2H20 - yapanaemcs noemem.

3. Kanvyum CaCQO3 - 1ezko yapanaemcs cCmaibHbIM HONCOM.
4

Dnroopum (nnasukoswii winam) CalFz - yapanaemcs cmanbHbIM HOHCOM
100 HeOONLUUM HAHNCUMOM.

5. Anamum Cas [PO4]3 F - yapanaemcs nodcom noo cuibHvlM HAHCUMOM.
6. Opmoxknaz K[AISizOg] necko yapanaiom cmexio, npu-
7. Keapy SiO: MeHAIOmMCs 8 Kauecmee — AOP3UBHBIX

(ucmuparowux\  u a-

8. Tonaz AL[SiO][F,OH].  waugyrowux) mamepuanos.
9. Kopyno Al20s3
10. Aamaz C

TBepAOCTh JPEBECHHBI, METAIOB, OCTOHA M HEKOTOPBIX JPYIHMX CTPOHUTEIBHBIX
MaTEPHUAJIOB ONPEEISAIOT, BJABIIMBAasi B HUX CTAJIBHON IIAPUK WJIA TBEPJbI HAKOHECYHHK (B
BUJIC KOHYCa WU MUPaMUbl). B pe3ynbrare UCTIBITAHUS BBIYUCISIOT YACIO TBepaocTu (HB),
Mlla, o popmyne

HB =P/F, (19)
rae F - miomaae noBepXHOCTH OTIIEYaTKa.

Ot TBEPAOCTH MATCPHAJIOB 3aBUCHT HUX HCTUPACMOCTL: YEM BBIIIC TBEPAOCTH, TEM
MCHBIIC UCTUPACMOCTD.

Hcemupaemocmpy OLICHUBAIOT TIOTEpPE Macchl oOpaslia marepuaia Mpu HUCTHPAIOMINX
BO3/ICHCTBUSAX, OTHECEHHOM K IJIOIIA U TTOBEPXHOCTU UCTUPAHMS U BBIYUCIIAIOT 1O (hopmyIie

M=(m1-my )/F, r/cm? , (20)
re m1 ¥ mz - Macca 00pasia 0 ¥ I0CIe HCTUPAHUSL.

ConpoTuBieHre Marepuana HCTUPAHUIO ONPEIENSIIOT, MOJb3YSICh CTaHAAPTHBIMU
METOJIaMU: KPYyroM HCTHpaHus U aOpa3uBaMu (KBapLEBBIMU IIECKOM M HaXJaKoM). OTO
CBOICTBO Ba)KHO /ISl AKCIUTyaTallMu AOPOT, MOJIO0B, CTYIEHEH JIECTHULL U T.I1.

H3H0CcOM Ha3BIBAIOT CBOWCTBO MaTepuasia COIPOTUBILITLCS OJHOBPEMEHHO YAApPHBIM U
UCTUpAIOIIUM Bo3JeHcTBUsAM. M3Hoc ompenenstor Ha oOpas3nax MaTepuanoB, KOTOpBIE
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UCTIBITHIBAIOT BO BpalaronieMcs 6apabane co craabHbIMU Imapamu uian 0e3 Hux. [lokazarenem
M3HOCA CIIY>)KHUT ITOTEPs Macchl %, MaTepuaia B pe3yibTaTe IPOBEACHHOIO UCIIBITAHMUS.

2. JECHBIE CTPOUTEJIBHBIE MATEPHUAJIbI 1 U3IEJINA

JlpeBecuHa W3J1aBHA IIMPOKO MPUMEHSETCS B CTPOUTEILCTBE, YTO OOYCIIOBJIICHO €€
TIOJIOKUTEILHBIMUA CBOWCTBAMH: BBICOKOH MPOYHOCTHIO, HEOOJBIIONW CpPEJIHEH IJIOTHOCTHIO,
JIOJITOBEYHOCTHIO TIPH OJIATONIPHUSATHBIX YCIOBUSAX IKCIUTYyaTaIlUU, MAJION TEIIONMPOBOTHOCTHIO,
xXoporieit 00padaThIBAEMOCTHIO, CTIOCOOHOCTHIO CKIICHUBATHCS.

Bmecte ¢ Tem apeBecMHa WMEET psii HEAOCTATKOB, KOTOPBHIE OTPAaHUYMUBAIOT €€
MPUMEHEHUE: HEOAHOPOJHOCTh CTPOEHHUS, PACHOJIOKEHHOCTh K 3arHUBAaHUIO W TOPEHUIO,
CIIOCOOHOCTh U3MEHSITh pa3Mephl MPU BHICHIXaHUH U YBIAKHEHUU.

B cTtpoutenbcTBE NpeBECUHY TPUMEHSIOT JJIsl YCTPOKWCTBA MOJIOB, OKOHHBIX M JBEPHBIX
3al0JIHEHUN, YCTPOMCTBA JIECOB, MMOAMOCTEN U 1p. KpoMe Toro, IpeBecuHa MpUMEHSAETCS IS
U3TOTOBJICHUS OyMaru, KapToHa, eJUTFOJIO3HI.

2.1. CTtpoeHnue nepeBa

JlepeBo cOCTOUT U3 KOPHEH, CTBOJIA M KPOHBI. KOpHM ciy»kat Juisi BcaChlBaHUs BOJBI U
MUTATEIbHbIX BelecTB. OHU K€ YIAEPKUBAIOT JIEPEBO B BEPTUKAIBHOM MOJ0XKEHUU. CTBOI
IIPOBOJIUT MMUTATEJIbHBIE BEIIECTBA OT KOPHEN K JINCTHSIM.

CTBOJI HIMEET U TJIaBHOEC IMPOMBIIIIJICHHOC 3HAYCHHUC.

[Ipy wu3ydeHHH CTpPOEHMSI CTBOJA PACCMATPUBAIOT MAKPOCTPYKTYPY - BHUIAUMOE
HEBOOPYKEHHBIM TJ1a30M U MUKPOCTPYKTYPY - BUTUMOE M0 MUKPOCKOIIOM.

W3ydenue BeAyT MO TpEeM pa3pe3aM CTBOJIA: MOTIEPEUHOMY (TOPIIOBOMY), pauaibHOMY,
MPOXOSAIIEMY Yepe3 OCh CTBOJIA, U TAHTEHIIHAIIEHOMY, MIPOXOISAIIEMY 110 XOp/I€ BIOJb CTBOJIA
(puc. 3, 4).
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[Tonepeunslii pa3pe3 cTBOJA:
1 - cepaueBuHa, 2 - cepaIEBUHHBIC Ty4H; 3
- s71po, 4 - MpOoOKOBBIH CIIO; 5 - MyOsHOI
Puc. 3. 'naBHbBIE pa3pesbl CTBOJIA JIEpEBa: CII0i1; 6 - 3200110HB; 7 - KaMOMiA; 8 -
1 - nmonepeunsIit (TOPHOBHIN) ; 2 - pa- TOJIMYHBIC CIION

IHUAJbHBIN; 3 - TAHT€HIUAJILHBIN

PaznnyaroT ciemyronye OCHOBHBIC YaCTH CTBOJIA: KOPY, KaMOUH, IPEBECUHY H Cep/Ilie-
BUHY.

Kopa cocTouT 13 Hapy>XHOTO CJI0sl - KOPKU, U BHYTPEHHETo - nmpoOkoBoro cios. Kopa,
MPEIOXPAHSIET IPEBECUHY OT BHEIIHUX BO3/ICHCTBHIA.

JIy6 mpoBoAWT MUTATEIHHBIC BENIECTRA.

KamOwuit — TOHKHI CT0# KJIETOK, CTIOCOOHBIN K JICJICHUIO B POCTY.

JpeBecuHa ciaraercs U3 TOJUYHBIX CIIOEB B BUJI€ KOHIIEHTPUUYECKUX KOJEL, BUIHBIX Y
OOJIBIIMHCTBA MOPOJ] HEBOOPYKEHHBIM TJIa30M.

leeBeana BKJIFOYaeT 3a00JIOHb U AAPO, OTIINYAIOIHECS ITO IBETY.

3a00JI0Hb COCTOMT U3 )KUBBIX KIIETOK, AP0 — U3 MEPTBBIX. Y TaKUX MOPO/I, Kak Oepesa,
KJICH, OJIbXa, SIAPO OTCYTCTBYET, U UX HA3BIBAIOT 3a00JI0OHHBIMHU.

CepaueBuHa UMeeT HEOOBIIYIO TPOYHOCTH U OJABEPKEHA 3arHUBAHUIO.

[To pagumycamM K Kope pacronararoTcs CEpALEBUHHBIE Jy4d, KOTOPbIE IPOBOIST
NUTATENIbHBIE BEIIECTBA B TOPU30HTAILHOM HAIPABICHUU.

2.2. Ilopoan! nepeBbEB

[Topompl nepeBbeB TOAPA3ACIAIOT HA XBOWHBIE © JIMCTBeHHBbIC. HawmOombiee
XO3SIMICTBEHHOE 3HAYEHNE UMEIOT XBOMHBIE ITOPOABL: COCHA, €J1b, TUCTBEHHHUILIA, TUXTA, KEP.

CocHa sBNsieTCS OTHOM M3 PaCIpOCTPAHEHHBIX XBOMHBIX MOPOJ U 3aHUMAET OKOJIo 1/6
rwiomaau gecoB CHI'. IlponomkurenbHOCTS ku3HU cocTaBisieT okoso 300 net. meeT BbicOTy
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30...40 m u quametp 40...80 cm. 3aroraBnuBaercs B Bo3pacte 80...120 net. IpeBecuna cocHbl
001a1aeT IICHHBIMU CTPOUTEIBLHBIMU CBOHCTBaMHU. [[pUMEHSIOT B BUie OpeBeH, CTOIOOB, IIIMal,
JUTS U3TOTOBJICHUS TIJIOMATEPHAJIOB, CTOJSIPHBIX U3/ICIUH.

Eap mo pacmpocTpaHEHHUIO Ha TEPPUTOPUU CTPAHBI MOCIE COCHBI 3aHMMAEeT BTOPOE
Mecto. [IpogomkuTenbHOCTS ku3HU coctaBisieT 250...300 net. Bricorta - 20...40 M, auameTp -
1o 80 cm. 3arotaBiuBaercs B Bozpacte 100...150 ner. [IpeBecuna e MeHee T0ATOBEYHA, YEM
cocHbI. [IpUMEHSIOT JjIs1 U3TOTOBJICHUS MTUJIOMATEPHUAIOB, LI, CTOJISPHBIX U3ACIIUM.

JIncrBennuua pacrer BeicoToi 30...35 M. 3arotaBnuBaetcs B Bo3pacte 80...120 ner.
HNmeer ynpyryro, TBEpAYl, JOITOBEYHYIO JpeBecHHY. IIpUMEHAIOT B IOJBOJHOM
CTPOMTENIBCTBE, AJI U3TOTOBJIECHUS LA, CTOJI00B.

IInxTa uMeeT OpeBECUHY, MO TEXHUYECKUM CBOMCTBaM OJM3KYIO K JIPEBECHUHE EIIU.
[TpuMeHsIOT KaKk MECTHBIN MaTeprall HapaBHE C €JIbIO.

Kenp umeer MArkyo, JIETKYI0 IPEBECHHY ¢ MEXaHHMUYECKUMHU CBOMCTBAMH HECKOJIBKO
HIDKE, YeM JpEeBeCHHa COCHbI. [IpUMEHSIOT s M3TOTOBJICHMS ILINall, CTOJIAPHBIX W3/ETHi.
3aroToBKa Keapa cemdac OrpaHudeHa.

JlucTBeHHBIE TOpPOJABI 3aHMMalOT 1/4 miomaneit secoB cTpanbl. Haubosbinee
IPUMEHEHNE B CTPOUTENNBCTBE HALIUIM AYO, B3, SICEHb, Oepe3a, oiabXa M ocHHa. OJHAKO IO
XO3MCTBEHHOMY 3HAYEHUIO OHH YCTYNAKOT XBONHBIM.

J{y0 siBisieTCs OJJHOM U3 paclpOCTPaHEHHBIX JIUCTBEHHBIX nopo. PacteT BbicoToit 30 M
u Oonee. CpenHssi mpoAOHKUTENBHOCTh XU3HU — 500...600 ner. OH UMeeT TMPOYHYIO U
YIOPYTYIO JOPEBECHHY, CTOWKYIO NPOTHB THHUEHHA. B BOJE NMPOYHOCTH €ro yBEIUYMBAETCS.
[IpUMEHSIOT B CTPOUTENLCTBE AJII U3TOTOBJIEHUSI OTBETCTBEHHBIX HECYIIMX KOHCTPYKIUH U
JeTane, mapkera, (paHepbl, B CTOJISIPHO-MEOEIbHOM MPOU3BOICTBE.

Bs3 nmeer TsKeNyr0, NPOYHYIO, BS3KYIO JpEBECHUHY. [IpUMEHSIOT Uil M3rOTOBJICHHUS
dbaHepbl ¥ CTOISIPHBIX U3ICTUH.

SlceHb OOBIKHOBEHHBIN MMEET TBEPAYIO, BSA3KYIO, C KPACHBOM TEKCTYpOH JPEBECHHY.
[IpuMeHSIOT ero Jjisi U3TOTOBJICHUS CTOJIIPHBIX U3JEIUN, MEOEIIH.

bepe3a sBisieTcss caMOM pacpOCTPaHEHHOM JMCTBEHHOW NMOPOXOH. MMeeT BBICOKYIO
IPOYHOCTb, OJJTHAKO MOJIBEP’KEHA 3arHUBAHUIO, PACTPECKUBAHUIO, KOpoOuieHuto. [IpumensoT, B
OCHOBHOM, JJIsl U3TOTOBJIEHUS (haHEepBhl.

Ouabxa (uepHasi) — nopojia, pacrpoctpaneHHas B benapycu. meet 6enyto apeBecuny,
OBICTPO KpacHEIOLIYI0 Ha Bo3ayxe. J[peBecmHa MArkas, Jierkas, CKJIOHHa K 3arHUBaHUIO.
[TpuMeHsIOT A7t U3TOTOBIIEHUS (paHEPhl, MeOETH.

OcuHa umeer MATKYIO IPEBECCUHY 0eJioro oBETa. HpI/I MOBBIIICHHON BIaXXHOCTHU 6bICTpO
3arHuBacT. HpI/IMCH}II-OT JJIA U3TOTOBJICHU A (baHepI)I, T'OHTa.

2.3. OcHOBHbBIE (PU3MKO-MEXaAHUYECKHE CBOMCTBA JIPeBeCHHBI

Ucmunnas nromnocmos peBecunbl koneodnercs B npeaenax 1490...1560 Kr/m°.
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CpeoHnssa niomnocms 3aBUCHT OT BJIAXKHOCTHU U IIOPUCTOCTH IOPOJbL. 3HAYEHUE CPEIHEN
IUIOTHOCTH YKa3bIBA€TCsI IPUMEHUTENBHO K 12 %-HOH BJIaXKHOCTH.

Bce nopoabl o cpeHelt IIIOTHOCTH YCIOBHO Pa3/eisiioT Ha TP IPYIIIBL: JIETKUE (C Pm12

< 550 xr/m%), cpennue (¢ pmiz = 550...700 kr/m®) u Tsxensie (¢ puiz > 700 kr/md).

3HaueHWs CpelHedl IUIOTHOCTH, KI/M°, HEKOTOPHIX pPAaCIpPOCTPAHEHHBIX MOPOJ
JPEBECUHBI IPUBEICHBI B Ta0II. 5.

Tabmuma 5
Bupel tecHpIX mopon
Jlerkue nopozsl Cpennue nopobl Tsixensle TOPObI

[Tuxrta cubupckas | 380 | bepesa 640 | Knen 700

Kenp 440 | Bsi3 660 | dyo 700

Enb 450 | JlucrBeHHUIA 670 | I'pad 810

Tormonb 460 | byk 680 | Akamus Oenas 810

Jluma 500 | SIcenb OOBIKHOBCHHBIM 690

CocHa 510

Bnaosicnocms APCBCCUHBI CYIIICCTBCHHO BJIMACT HA €€ (bHSI/IKO-MeXaHI/I‘IeCKI/Ie CBOMCTBA U
B pAAC CIIydacB OMpeaAcsICeT €€ NpUuroJHOCTb.

[To cremeHW BIaKHOCTU APEBECHHY TOAPA3ICISIIOT HAa MOKPYIO, CBEKECPYOJIECHHYIO,
BO3AYIIHO-CYXYIO, KOMHATHO-CYXYIO0 M a0CONFOTHO CyXyr0. MOKpasi UMeeT BIaKHOCTD CBBIIIIE
100 %, cBexecpyOnenHas - 35 % u BbIlIe, Bo3aAylIHO-cyxas - 15...20 % , koMHaTHO-cyXas -
8...12 % u abGcomotHO cyxas — 0 %.

3a CTaHAAPTHYIO BIAXKHOCTh YCIOBHO MPUHSTA BIAXKHOCTb, paBHast 12 %.

T'uepockonuunocmsplo HA3BIBAIOT CHOCOOHOCTH JPEBECUHBI TOIJIONIATh M3 BO3AYyXa
napoobpasznyro Boay. CBOICTBO MPOTHUBOIOIOXKHOE THTPOCKOIUYHOCTH - 81aA200Moayd -
CIOCOOHOCTh JIPEBECHHBI OT/AaBaTh BOJY B OKPYXKAIOIIYHO CpeAy. [ MrpOCKOMUYHOCTh U
BJIaro0T/Jia4ya 3aBUCST OT TEMIEPATYPhl U OTHOCUTEIHHOM BIAKHOCTH BO3/yXa.

Haxonsch, 1muTenbHOE BpeMsl Ha BO3/IyXE C MMOCTOSHHOM OTHOCHUTEIILHON BIIAKHOCTBIO
U TeMIEepaTypoil, IpeBecuHa MpuoOpeTaeT OmpeeeHHYIO0 BIaXKHOCTh, KOTOpask Ha3bIBAeTCs
PaBHOBECHOM.

[Tpu n3MeHeHNH BIAXKHOCTH MPOUCXOANT yCYIIKa UM HaOyXaHHUEe JPEBECHHBI.

Ycywkoii Ha3blBalOT YMEHBIIEHUE JIMHEMHBIX pa3sMEPOB U 00bEMa JPEBECHUHBI INPU
BBICBIXaHUU. Y CYIIIKa JPEBECHHBI B PA3JIIMYHBIX HANPABICHUAX HEOJUHAKOBA. B1onb BoIOKOH
oHa cocragysier 0,1...0,3 %, B paaguanbHOM HanpaiaeHUun — 3...6 % U B TAHT€HUIHAIBHOM —
7...12 %. O6bemHas ycyiika, BelpaxkaeMasi Ko3QpGUIUEHTOM 00bEMHOMN YCYIIIKH, COCTABIISIET
0,2...0,75 %. Ycyiika OpyUBOAMUT K TMOSBICHUIO IIEJNEH MEXAY NEPEBIHHBIMHU DJIEMEHTAMHU,
00pa30BaHUIO TPEILNH.

Habyxanuem Ha3bIBAIOT CIIOCOOHOCTH JIPEBECHHBI YBEIUYHBATH CBOM Pa3MEpPHI NPH
nornomeHuu Bonabl. HaOyxanue Bponb BojokoH cocrtaBiser 0,1...0,8 %, B paguanbHOM
HarnpaBiieHuu — 3...5 %, B TaHTeHIMaIbHOM — 6...12 %.
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CBolicTBa IpeBECUHBI [10-PA3HOMY U3MEHSITh CBOM pa3Mephl IPHU yCYIIKE U HAOyXaHUU
IPUBOAUT K KOPOOJIEHUIO.

Tennonposoonocmo apesecunsl coctasiusiet 0,16...0,3 Bt/(M -°C). Bnoas BolokoH oHa
B 1,8 paza BallIe, 4eM NONEPEK.

Bakneimen XapakTEpUCTUKONW APEBECUHBI SABIIETCS NPOYHOCTh. B  nepeBsHHBIX
KOHCTPYKLHSX JIpEBECHHA padOTaET Ha C)KATHE BAOJb U MONIEPEK BOJIOKOH, CKaJIbIBaHHE, U3TH0,
pacTsbKEHHUE.

JlpeBecrHa pa3MUYHBIX MOPOJ MMEET HEOJMHAKOBYIO Ipo4yHOCTh. Ilpenen mpounoctu
JpeBECHHBI HauboJIee paclpoCTPaHEHHBIX MOPOJI IPUBEICH B Ta0I. 6.

Tabmuma 6
OU3NKO-MEXAHUYECKUE CBOMCTBA JIPEBECUHBI

Cpennss | Koadpuument
ITopona nepepa e o0beMHOI [Ipenen npounoctu, Mlla, B10Ib BOJOKOH IIpU

HOCTb, 3 | yCyIIKH,

KI/M

CKaJIbIBAaHUH CraTHaeckom
PaCTSKEHUH| CYKATUH u3-
panuanbHOM| o<
XBOWHEIE:
gmucTBeHHuna | 660 0,52 125 64,5 9,9 1115
COCHa
o0bIkHOBeHHas | 500 0,44 103,5 46,5 75 86,0
elb 445 0,43 103 445 6,9 79,5
NUXTa  CUOUp-
cKas 375 0,39 67 39 6,4 68,5
JIuCTBEeHHEIE:

ny6 690 0,43 123 57,5 10,2 107,5
Oepesza 630 0,54 168 55,0 9,3 109,5
OyK 670 0,47 123 55,5 11,6 108,5
JIUIa 495 0,49 121 45,5 8,6 88,0
oJIbXa 520 0,43 101 44,0 8,1 80,5
Ocuna 495 0,41 125,5 42,5 6,3 78,0

2.4. 3amuTa qpeBecHHBbI OT pa3pyLIeHHUs!

Cpok cy>k0bl APEBECUHBI OIPAaHUYMBAET €€ CKJIOHHOCTh THUTH U ropeTh. Kpome Toro,
JPEBECHHY TMOBPEXJAIOT HaceKkomble. TOJBKO Ha PEMOHT U 3aMEeHY KOHCTPYKIUH,
pa3pylLIeHHbIX THUEHHEM, uaet 0oisee 30 % Bceil pacxoayeMol IpeBECHUHBI.

CTOMKOCTh JIpEeBECHHBI TPOTHUB THUEHHUS 3aBUCUT OT TIOPOABI, €€ CTPOCHHS U
noJipa3/ieNsieTcsl Ha YeThIpe Kiacca: | — croiikue: cocHa, siCeHb, sIpo nyda u muctBeHHuna; Il
— CpemHecTONKue: enb, MUXTa, NepudepuitHas YacTh Keapa, 3a00JO0Hb JIMCTBEHHUIIBI,
neHTpainbHas 30Ha Oyka; II1 — manocTolikue: 3200108 6epesbl, Oyka, rpada, nyda, kiueHa; [V
— HECTOMKHE: 0JIbXa, OCHHA, 3a00JI0HB JIUIIBI, IIEHTpaIbHasl 30Ha Oepes3bl.
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JlepeBopaspymaromue OakTepuu W IpuObBl MOTYT HMOBPEXIaTh IpeBecuHy. Hambonee
OTIACHBIMU SIBJISIFOTCS JOMOBBIE TPUOBL.

['HueHMe TPOMCXOIUT MPH OJATOTPUSATHBIX YCIOBHSIX — BIAXKHOCTH qpeBecuHb 20...60
% u Temmneparype Bo3ayxa ot +2 g0 +40 °C.

[IpenoxpaHseT IpeBeCHHY OT THHECHHS CYIIKA, pPa3IMYHbIC KOHCTPYKTHUBHBIE MPHUEMBI,
3aIlUIIAIONINE OT YBIAKHEHUS, AaHTUCEIITUPOBAHHUE.

ATmocepHast cylika BBIIOJIHSETCS HA OTKPBITBIX CKJIaJaX WM IO/ HaBeCaMH.
Martepuan xpanurtes B mradensax. Cyllika caMuTaeTcs 3aKOHYEHHOW, €CITU BJIAXKHOCTh MaTepuaia
nocturiaa 20...22 %.

TernoBast cymika BBINOJHSCTCS HArpeTBIMH Ta3aMH B CYIIWIBHBIX Kamepax IpH
aTMocepHOM naBneHnH. Jlecomarepuanbl pa3MemialoTcsl B BHIE MITabeneil mocie dero
CO3J1aeTCsl MHOTOKpATHAsI IUPKYIISIUS HarPETOTO BO3/yXa, Ta3a Wi MEPEerpeToro mnapa.

3amura apeBecMHbl OT THUeHHs. s mpenynpexaeHUs 3arHUBAaHUS JPEBECHHBI
MPUHUMAIOT PsiJi KOHCTPYKTUBHBIX Mep: H30JIUPYIOT €€ OT IPYHTa, KaMHs U OE€TOHA, YCTPauBarOT
CIieUANIbHBIE KaHAJIBI JUISl TPOBETPUBAHUSA, 3AIIUIIAIOT OT aTMOC(HEPHBIX OCAIKOB, JEIA0T
OTJIUBBI Y HAPY>KHBIX OKOHHBIX TIEPETVIETOB U T. II.

HpI/I IIPUMCHCHUU OPCBCCHHBI C BJIAJKHOCTBLIO 6onee 20 % U ecliM HET BO3MOXKHOCTH
MNpecaoXpaHnuTh OT  YBJIQAXXKHCHHA KOHCTPYKTHUBHBIMHU npueMamu, cC IMPOIMUTLIBAIOT
AHTUCCIITUKAMN — XUMHWYCCKUMHU BCIICCTBAMU, KOHCCPBUPYIOIIUMHU JPCBCCHUHY.

AHTHCENTUKUA JOKHBI OBITh TOKCUYHBIMHU K TprbaM, HO O€3BpEIHBIMU NJIs JIIOACH U
JKUBOTHBIX, XpPaHUTh TOKCUYHBIE CBOMCTBA, HE YXYAIIaTh (PU3UKO-MEXaHUYECKHE CBONCTBA
JIPEBECHUHBl. AHTUCENTUKH MOJPA3JENA0T Ha BOJIOPACTBOPUMBIE U BOJIOHEPACTBOPHUMBIE
(macnstHucThie). BomopacTBOpuMBbIE  NPUMEHSIOT B BHJAE€  BOJHBIX  PAacTBOPOB U
AHTHUCENTUYECKUX TACT.

K BozopacTBOpHMBIM aHTHCENITUKAM OTHOCAT (hTopui HATpuUsi, KpeMHEPTOPH HATPHUS,
KpeMHe(TOpUT aMMOHMSI, XJIOPHU LIMHKA, aHTucenTuieckuil npenapat XMXII.

DTN aHTUCENTHKH JIETKO BBIMBIBaeTCA BOJOW. IIpMMEHSIOT MX U1l KOHCTPYKLUM, HE
CMauMBaeMBbIX BOJIOM (OaIKu, MPOTOHBI, Jaru u 1Ip.).

[Tpn HayanbHOW BIAKHOCTH JIpeBECUHBI Oojiee 4 % W Mpu 3alIUuTe KOHCTPYKTHBHBIX
DJIEMEHTOB, YBIIAXHSEMBIX B MPOIIECCE IKCIUTyaTallUd, TPUMEHSIOT aHTUCENTUYECKHUE MMACTHI.
OHHU CcOCTOSIT M3 BOAOPACTBOPUMOTO AHTHCENTHKA, CBSA3YIOMIEro (OMTyMa, TIUHBI, KHUIKOTO
CTEKJIa) ¥ TTOPOITKOOOPAa3HOTO HAMIOTHUTEINS (TOPSIHOTO MOPOIIIKA).

K MaciagHuCTBIM aHTHUCENTUKAM  OTHOCST KaMCHHOYTOJIBHOC KpPCO30TOBOC U
AHTpalCHOBOC Macjia, MacCJio CJIaHIEBOEC, paCTBOPEBI HCHTOXJ’IOp(i)GHOHa B MacJiax.

MaciasHUCTBbIC aHTUCETITUKH IMPUMCHSIOT JJIA I‘J'IY6OKOI7I IMPOIMUTKHA IIIIaJI, KOHCTpYKHI/Iﬁ
MOCTOB, BO3AYHIHBIX OIIOP. H3-3a PE3KOro 3araxa H BBICOKOM TOKCHUYHOCTH HX HEIb3s
IMPUMCHATL BHYTPU JKHJIBIX BHaHHﬁ, CKJIaJI0OB IIHUIICBLIX ITPOAYKTOB. M3-3a OrHeonacHoOCTH HE
CIICAYCT IIPUMCHATHL BO3JIC TOPIOYNX MCCT.
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AHTHCCHTHpOBaHI/Ie APCBCCUHBI MOKCT BBIIOJHATHCA CJIICAYIOIMUMHA crocobamu:
IMOBCPXHOCTHOC HAHCCCHHUC, IIPOIIMTKA B IOpAYC-XOJIOAHBIX BAHHAX, dBTOKJIABaX, 06pa60TKa
macraMu.

HOBerHOCTHOG AHTUCCIITUPOBAHUC ITPUMCHAIOT IJIA BpCMeHHOﬁ 3alIUTBI APCBCCUHBI OT
3arHUBaHUAd B KOHCTPYKIOUAX JO BBICBIXaHHA. PaCTBOp AHTHUCCIITHKA HAHOCAT Ha IIOBCPXHOCTDH
MaTcpurajla KUCTBIO UJIN OIIPBICKHBATCIICM.

['my6okast MPONUTKA aHTHCEIITUKAMH IMPOU3BOIUTCS B aBTOKJIABAaX M B TOPSIUCXOJIOIHBIX
BaHHaX. MAacCISHUCTBIMH aHTUCENTHKAMH B TOPSYE-XOJOJAHBIX BaHHAX IPOIUTHIBAIOT
JPEBECUHY C BBICOKOW BIIQYKHOCTBHIO OTKPBITBIX COOPYKEHHH — IITAJI, ONOp, JIMHUH CBSI3U U
AIIEKTpPOIIepEIauu H Jp.

3amura apeBecHHbI OT HaceKOMbIX. [lopakaroT NIpeBECMHY HACEKOMBIE-KOPOEIbI,
KYKU-TOUWIBIIUKHA, KYKHU-ycauyd M WX JWYUHKA. OHH 00pa3yloT XOJibl, Ha3bIBaeMble
YEPBOTOUYNHOM.

OcHoBHBIE cIOCOOBI OOPHOBI ¢ HACEKOMBIMU TPU XPAHEHUU JIPEBECUHBI HA CKIIaJaX —
cOOJIIOJICHUE CAHUTAPHBIX HOPM M CBOEBPEMEHHOE OKypHBaHUE Kpyrioro jseca. I[lpu
oOHapy>KeHUU HACEKOMBIX Ha CKJIaJjaX M MPU PEMOHTHBIX paboTax JApeBecHHY 00pabaThIBalOT
MyTeM MPOIMUTKH, ONMPBICKUBAHUS, ONMBUICHUS! HHCEKTUIIUAAMU — XJIOPOPOCOM, XJIOPOJIaHOM,
u Jp.

B xadectBe mpoduIaKTHUECKUX MEP B KHUJIBIX MOMEIICHHUSIX IPEBECUHY MPOTUPAIOT 2—
3 paza B roj pactBopoM (ropuaa win kpeMHedTOpHUIa HATPUS.

Jns  3amuThl  IPEBECHHBI  CTPOSIIMUXCS 3JaHUM U COOPYKEHUW MNPUMEHSIOT
KaMEHHOYTOJIPHBIC U CIIAHIIEBBIC MAclia, IEHTAaXJI0p(EHO B OPraHuYEeCKUX PaCTBOPUTEIIAX.

3ammuTa  apeBeCHMHbI OT  BO3rOpaHus. 3alllMINAIOT JPEBECHHY OT BO3rOpaHUs
KOHCTPYKTUBHBIMA ~MEpaMHU WJIH PA3JIMYHBIMH  OTHE3AIIUTHBIMH  TMOKPBITHSIMH WU
MIPOMMUTKAMH.

K KOHCTPYKTHUBHBIM MCpPaM OTHOCAT: YAAJICHUC NCPCBAHHBIX 3JICMCHTOB OT MCTOYHHKA
Harp€BaHusa, BO3BEACHUC HCCTOpAaCMbIX CTCH U ICPETOPOIOK.

B xauectBe OTHE3allIUTHBIX HOKpI)ITI/II‘/JI IMPUMCHACTCA HITYKAaTypKa, O6J'II/IIIOBK3,
MaJIOTCILIOMPOBOAHBIMHA n HECropaCMbIMH  MaTcpHUallaMH, HaIrmpumep aC6€CTOBbIMI/I,
OKpalllMBaHUC OrHC3AIIMUTHBIMU KpaCKaMHu, HAHCCCHUC 00MasoK. HpOHI/ITKa BBIINTOJIHACTCA
AHTHUIIMPCHAMMU.

Or HC3aIlIUTHBIC KpaCKu 1o BUY CBA3YIOUICTO OBIBAIOT CHJIMKATHBIC,
MEPXJITOPBUHUIIOBBIC, MACIISIHBIC, KA3CHHOBBIC.

BricokuMU OTHE3aIIMTHBIMU CBOMCTBAMHU O0JIaJIaeT CHUIIMKATHAsT Kpacka. CBS3yHOIIUM
CIYXKUT KUAKOE (PACTBOPUMOE) CTEKJIO, HATIOJHUTENSIMU — KBAPLEBbIN IECOK, MEJI, MATHE3HUT.
[Ipu neiicTBUU BBICOKOW TeMIepaTypbl oOpa3yercs CTEKJIOBHHAs IUICHKA, 3aTpyAHSIOLIas
JIOCTYTI KUCIOPOJAA K APEBECUHE.

Orxe3amuTHbIe 00Ma3Ku U3rOTaBIMBAIOT U3 TJIMHBI, U3BECTH, T'HIIca, cynepdocdara u HaHOCST
CJI0eM TOJMIIMHOM 2...3 MM. MiIMU 3aluIIatoT OT BO3ropaHus CTPONuia, 0OpeIIeTKy.
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JlydymuiM OTHE3aIUTHBIM CPEIICTBOM SIBIISTFOTCS aHTUITUPEHBI — XHMHUYECKHE BEIIECTBA,
KOTOPBIE TP HATPEBAHHUH BBIJICIISIIOT HETOPIOYHE Ta3bl U OTTECHSIOT KUCIOPOJI OT HarpeBaeMoi
JIpeBecHHBl. B KadecTBe aHTHNHUPEHOB MPUMCHSIOT Oypy, XJIOPHCTBIA aMMOHWUHA,
dbochopHOKHUCITBIC HATPUM U AMMOHHM, CEPHOKHCIIBIA aMMOHUM.

2.5. Buabl MmaTepuaJioB U U3eJUi U3 IpeBeCUHbI

Marepuanbl U3 JAPEBECUHBI, COXPAHHBIIUE €€ TPUPOIHYI0 (U3UYECKYIO CTPYKTYpY,
Ha3bIBAIOT JieCOMATepUAIaMU WM JISCHBIMH CcOpTaMeHTamu. MX Tmompa3iensioT Ha
HeoOpaboTaHHbIe (Kpyriible) U oOpaboTaHHbIE (MUJIOMATEPUAIbl, KOJOTHIE JECOMaTepUabl,
IIMOH U JIp.).

Kpyrible necomarepualibl HMPEACTABIAIOT COOOW OYMILEHHBIE OT CYYbEB OTPE3KU
JPEBECHBIX CTBOJIOB. B 3aBHCHMOCTH OT IMaMeTpa BEPXHErO TOPLA KPYIJIbIE JIeCOMAaTEpHAIIbI
HOJpa3/Ies0T Ha OpeBHa, MOATOBAPHUK U KEPAH.

bpeBHa cTpouTenbHBIC W MUJIOBOYHBIC JODKHBI UMETh JIUAMETP BEPXHETO TOpIa He
MeHee 14 cm u uHy 4...6,5 M. OHH JOJKHBI OBITH OIIKYPEHHBI.

CrpoutensHbie OpeBHA W3 XBOWHBIX MOPOJ MPUMEHSIOT JJII HECYIIMX KOHCTPYKIIHI
YKUJIBIX, TPOMBIIIJIEHHBIX W KYJIbTYPHO-OBITOBBIX 3/IaHUHN, TUAPOTEXHUUECKUX COOPYKCHHH, a
TakKe JUIsi CBall W TMPOJIETHBIX CTPOCHUU JIEPEeBSHHBIX MOCTOB. [lmioBouHBIE OpeBHa
W3TOTOBJISIIOT W3 CTBOJIOB XBOWHBIX M JIMCTBEHHBIX MOPOA JUISl TOJYYECHHS Pa3IMUHBIX
NUJIOMaTepHalloB.

[ToaToBapHHK — 4acTh CTBOJIA AEPEBA C JUAMETPOM BEpXHETo Topua §...13 cM u JiuuHon
3...9 M. Ero ucnonep3yroT [Uisl pa3IMYHBIX LEJIed B KUJIUIIHOM U CEJIbCKOXO035HCTBEHHOM
CTPOUTEIIbCTBE, a TAKKE JJIsI BCIOMOTATEIbHBIX U BPEMEHHBIX COOPYKEHUM.

Kepau umeroT 1uameTp BEpXHEro Topua 3 cM U AnuHy 3...9 M. X npuMeHsoT A Tex
K€ LIeJIeH, UTO U MOJTOBAPHUK.

XpaHsT KpyIJible JiecoMaTepUalibl B IITA0ENAX 1O TOPOAaM, KaTETOPHSIM U JTHHE.

[TunoMaTepualibl U3rOTOBJISIOT MYyTEM MPOJJIOIBHONW PACHIIOBKY TMHJIOBOYHBIX OpEBEH.
[To popme momepeyHOTO CEUEHUS PA3INYAIOT CIASAYIONINE BHIBI MUJIOMAaTEPUAJIOB: IJIACTHHEI,
YETBEPTHUHBI, TOPOBLIb, JOCKH, OpYChs, Opycku (puc. 5).

Puc. 5. Buael nmiiomarepranon
1- IINJIOYHBIC CTPOUTCIIBHBIC
OpeBHa; 2 - miacTuHa; 3 -
YETBEPTUHBI; 4 - OOpe3Has 10CKa; S -
HeoOpe3Has ocka; 6 - ToposUTh; 7 - Opyc; 8
- IIIIYHTOBaHHBIE JOCKH € ITa30M U rpedHeM; 9
— IUTUHTYC.
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Tonmmua gocok 13...100 mMm, mupuna 80...250 mm. JlockM XBOWHBIX MOPOJ UMEIOT
JUIMHY 10 6,5 M, TUCTBEHHBIX — JI0 5 M.

bpycku mpeacTaBisOT coOoi muimomarepuansl ToamuHoW g0 100 mm. ®opma
MONEPEYHOr0 ceueHus: OpycKoB OObIYHO OJIM3Ka K KBajapaty. JinHa OpycKOB Ta Ke, 4YTO U y
nocoK. Y3 OpyCKOB U3rOTOBIIAIOT 3JIEMEHTHI JE€PEBIHHBIX KOHCTPYKLIMMA, CTOJIIPHBIE U3/IETHSI.

bpycess umeror TonumHy wiau mmpuHy 100...250 mm. CrpoutenbHble Opychs
IIPUMEHSIOT U1 YCTPOMCTBA MEXKIYITAKHBIX IEPEKPBITUM, CTPOIINI U T. II.

M3nenmnss w3 1apeBecuHbl. Ha OCHOBE JpeBECHHBI HW3TOTOBJISIOT — IIHPOKYIO
HOMEHKJIATYPY WH3JCIUN, M3 KOTOPBIX OCHOBHBIMHU SIBIISIFOTCS CMPO2AHbIE NO2OHANCHBLE
usdenus, uzoenus 0 NapKemHuvix nouios, harepa u op.

Cmpoeanvie noconaxicHvle uzodeaus — 3TO JOCKU AJIA TOJIOB, LIMYHTOBAHHBIE TOCKH, Y
KOTOPBIX Ha OJTHOM KPOMKE MMEETCs Ma3, Ha Ipyroid — rpedeHb (BBICTYII), YTO 00ECIeYrBAET
IUIOTHOE COEJIMHEHUE JIOCOK IMPHU YCTPONCTBE MOJOB; (panblieBble TOCKH, MPUMEHSEMBbIE IS
OOIIMBKK CTEH U MOTOJIKOB. K 3TO# rpyrime u3faenuii OTHOCAT U MPO(UIbHBIE TOTOHAKHbBIE
U3JIeIWs, HaPUMED IUTUHTYCHI U TAJITEU, UCTIONb3YEMBbIE ISl 3aJIeJIKU YIJIOB MEXIY MOJIOM U
CTE€HaMHU, TIOPYYHH JJIsS TIEPUJI, HATMYHUKY I OKOHHBIX U JIBEPHBIX KOPOOOK, a TAKXKe TOCKH
MOJIOKOHHUKOB.

U30enus ons napkemuuvlx noj106 BKIIOYAIOT MTYYHBIM U MO3aWYHBIN MAPKET, TAPKETHHIE
JIOCKM W IIUTHI, XYyIOXKECTBEHHBIH MapkeT. Ero MpUMEHSIOT B JKUIBIX U OOIIECTBEHHBIX
3IAHUSX.

LImyynsiii napkem TpeACTaBISICT COOOH IIJIAHKHM, M3TOTABJIMBAEMbBIE W3 JIPEBECHHBI
nyba, Oyka, siceHs, KJIICHa, BsI3a, KallTaHa, rpada, 0epe3bl, COCHBI, TUCTBEHHUITBI. [|JTHHA IJTaHOK
— ot 150 1o 500 mm, mmupura — ot 30 70 90 MM, TONIIMHA U3 JIUCTBEHHBIX MTOPOJI COCTABIISET
15 MM, U3 XBOMHBIX — 18 MM.

Mo3zauunwiii napkem W3roTaBIMBAETCS W3 KBAJpaTOB, YKJIAJbIBAEMBIX B IIAXMaTHOM
nopsake. KBaapaTsl HaOuparoTCs U3 TUIAHOK.

Ilapxemmuvie O0ocku COCTaBISIOT W3 PEEYHOTO OCHOBAaHUS, Ha KOTOPOE HAKJICHBAIOT
BOJIOCTOMKMMU KJICSIMU TTAPKETHBIC TUTAHKH. [[pUMEHSI0T TapKeTHBIE JOCKH B )KHUJIBIX 3/IaHUSX.
[TapkeTHbIE LOIUTHI COCTOAT M3 OCHOBAHMS, HA KOTOPOE HAKJICHBAIOT JIMIEBOE MOKPBHITHE U3
NapKEeTHBIX IUIAHOK WM KBajparoB mmoHa. Pasmepsl mutoB 400%400, 475%x475, 600x600,
800x800 TommuuoNn 30 MM.

Xyoooicecmeennvlii napkem — IIUTOBOM MapkeT Ha paMmke u3 Opyckos. IlokpeiTne
JIENAl0T U3 IPeBECUHBI IICHHBIX MOPO/. PUCYHOK BBIMONHSIOT U3 OTJEIBHBIX IUIAHOK (MapKeTpH)
WM BPE3aroT BCTABKH U3 IPYTUX MOPOJ (MHKpyCTaLus).

Kposenvnvle mamepuanvt W3 IPEBECUHBI BKJIIOYAKOT KpPOBEIbHBIE IUIMTKH, TOHT,
KPOBEJIBHYIO JIpaHb, KDOBEIBHYIO CTPYXKKY.
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Kposenvnasa niumka — ximHooOpaszubie aomeyku 1auHoi ot 400 1o 600, mupuHoi 10
70 MM CO CKOCOM BJI0JIb BOJIOKOH. TOJIIIIMHA IIMTKU: TOJICTOTO KOHIIA - 13, TOHKOTO - 3 MM.
N3rotaBnuBaroT UX U3 JPEBECUHBI COCHBI, €71, TUXTHI, KEApPa, OCUHBI.

T'onm — xnuHOOOpa3HbIE JOIIEUKH C Ma30M IO JJIMHE B0 TOJICTONH KPOMKH.

Hmuna ux cocrasisiet ot 500 no 700, mupuna — ot 70 go 120 mMm. TonmmHa TOJICTON KPOMKHU
15, ToHKOH — 3 MM.

Kposenvnylo Opanv M3roTaBIuBalOT pacKajdbIBAHUEM OTpe3Ka CTBoJa (dypaka). Mmeer
mHy oT 400 no 1000, mupury — ot 90 no 130, Tonmuuy — 3...5 MM, U3rOTaBIMBAIOT €€ U3
JPEBECUHBI XBOWHBIX MTOPOJ.

Kposenvnyto cmpyowcky (11iemna) HM3roTaBiIMBaIOT CTPOraHMEM KOPOTKHX OTPE3KOB
JIPEBECHUHBI XBOMHBIX M MATKUX JUCTBEHHBIX TopoA. OHa umeer mummny 400, 450, 500, mmprny
— o1 70 10 120 u Tonmuuy 3 MM.

[IpuMeHSIOT KpOBEIbHBIE MAaTEPUAIIbl U3 APEBECUHBI IJIs1 YCTPOUCTBA KPOBEIb 3/IaHUM B
CEIbCKOIl MECTHOCTH.

Jlpano wmykamypuaa nmeet 1iuuHy oT 1 10 2,5 M, mmmpuay — oT 12 1o 30 u Tonmmny
— 0T 2 10 5 MM. [IpUMeHSIOT 11 MOATOTOBKY AEPEBSHHBIX IIOBEPXHOCTEN MO IITYKATYPKY.

Jlnst u3rotoBieHus paHepbl, CTOJMSPHBIX IUIUT, OOJUIIOBKU MMOBEPXHOCTEH U3JEIHM U3
JIPEBECHUHBI IPUMEHSIOT APEBECHBIN IIIIOH.

IlInon npencraBiseT co00il TOHKKE JTUCTHI ApeBecuHbl. MimeeT Tonmuny ot 0,3 10
4 mM. MI3roTaBnuBaroOT €ro U3 IpeBECUHBI OEpe3bl, OJIbXH, 1y0a, SICEHS, COCHBI, TUCTBECHHUIIHI U

Ap.

®Danepa noapasaensercs Ha OObIUHYIO, I€KOPATUBHYIO, OAKEIU3UPOBAHHYIO.

Obviunas ¢anepa TpeACTaBIAsiET COOOM CIOUCTBHIA Marepual, TMOJydaeMbIi
CKJICMBaHUEM TpeX WM Oojiee TUCTOB 1mmoHa. TommuHa ee coctaBiseT oT 1,5 go 18 mm. s
CKJIEUBaHUsI MPUMEHSIOT (heH0I0(OPMATTbIETHIHBIN, KapOaMHIHbIHN, alb0yMUHOKA3EUHOBBII
kieu. DaHepy, CKICCHHYIO BOJIOCTOMKUM (peHOToPOopMaTbACTUAHBIM KIIeeM, TPUMEHSIOT JIJIs
OOIIMBKKM HAPYXKHBIX CTEH, YCTPONCTBA ONMAaayOKH, U3rOTOBJICHUS HECYITUX KOHCTPYKIIUI; Ha
JIPYTHX KIeIX — JUIsi OOJIMIIOBKM CTEH, IIOTOJKOB, YCTPOKMCTBA TNEPEropoJOK BHYTPH
MMOMEIICHUH.

Danepa dexopamusHas N3roTaBINBAETCS C IJICHOYHBIM MOKPBITUEM C OAHOM WM ABYX
HapYy>XHBIX CTOpPOH. OTIenbHBIE MAPKH OTACNBIBAIOT JACKOPATHUBHON Oymaroii. [IpumMenstoT ee
JUTSL U3TOTOBJICHUS MEOEJH, CTOJIIPHBIX MaHENeH, MeperopoioK.

baxenuzuposanuyro ¢panepy n3roraBauBaioT U3 JUCTOB OEPE30BOTO MIMOHA, CKICCHHOTO
BOJOCTONKUM KieeM. OHa MMeeT MOBBIIMICHHYIO MPOYHOCTh, BOAO- M aTMOC(HEpPOCTOMKOCTS.
[TpUMEHSIOT AJ1 U3rOTOBJIEHUS JETKUX KOHCTPYKLIHM.

Cmonspubie naumul COCTOST U3 PEEK, OKJICEHHBIX C ABYX CTOPOH IIMOHOM WU (paHepoit.
[TpuMeHsIOT uX JUIsl yCTPOKCTBA JBEPEil, eperopoiok, Mmedemnu.
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K CTOJISIPHBIM U3ACIIUAM OTHOCAT OKOHHEIC, OaJIKOHHBIE U ABCPHBIC 6J'IOKI/I, IHOJOKOHHBIC
AOCKH, CTOJIIPHBIC IICPCTOPOIKH.

Oxonnblii 010K COCTOUT U3 KOPOOKU U neperuieToB. [lepenneTsl UMEIT CTBOPKU, MOTYT
uMeTh ppamyry u opToUKY.

bankounwviti 610k cOCTOMT W3 KOPOOKM M MOJIOTEH. lIpUMEHSIOT MX Uil SKHUIIBIX,
0O0IIeCTBEHHBIX, MPOMBIIIJICHHBIX U CETbCKOXO3IHCTBEHHBIX 3/IaHUM.

/JleepHoti 610K COCTOUT U3 KOPOOKM | TOJNOTHA. [IpUMEHSIIOT ISl  KWIBIX,
OOIIECTBEHHBIX, TPOU3BOJICTBEHHBIX U BCIIOMOTATEIbHBIX 3AaHUN U COOPYKEHUH.

IloookonHble 0ocKuy BBHITIOTHSIOTCS U3 LIETBHOM IpeBECUHBI WK KiieeHble. meroT anu-
Hy ot 700 no 2800, mmupuny — ot 144 no 450 u Tonmuuny — 34 u 42 mMm. 3rotaBinuBaioT ux
B OCHOBHOM U3 JIPEBECUHBI XBOMHBIX TMTOPO/I.

Cmonsapusie nepecopooxku ObIBAIOT (PuiieHYaThie U MUTOBbIC. DUIeHYATHIE COCTOST U3
00OBSI3KM U (DPUIICHOK, IUTOBBIEC U3TOTABIUBAIOT U3 CTOJISIPHBIX TUTHT.

K kiieeHbIM 1omaTsiM U paHEPHBIM KOHCTPYKIMSIM OTHOCST OalKH, paMbl, apKH.

Kreensle nomaTeie 0aiKy MOJy4aroT CKJICUBAHUEM TOCOK. [IpUMEHSIOT UX B MOKPBITUAX
MPOU3BOACTBEHHBIX 3J]aHHII.

Jlns ckiieuBaHUs JPEBECHHBI MPUMEHSIOT, B OCHOBHOM, (peHosodhopMaibiaeTruIHbIe,
KapOaMUIHbIE U TIOJIUBUHUJIAIIETATHBIC KIICH.

2.6. XpaHeHmue IpeBeCHHBI

[Tpu xpaHeHHUH Ha CKJIaJax APEBECHHY YKIIQJbIBAIOT B IITa0ENs pa3/iebHO MO MOpoJiam,
IIPUYEM KPYTJIyH OTAEIBbHO OT NMWJICHOW. J[peBECHMHY C INpU3HAKAMM 3arHUBAHMS CIIEYET
CKJIaJIbIBAaTh HA OTACJIIBHOM Y4YacCTKe, IPEJBAPUTEIBbHO OUNCTHUB €€ U MPOINUTAB AHTUCEITUKOM.

[lItaGenst nns jeca ykjiaaAbIBalOT Ha OCHOBaHue BbicoTod 40 cMm oT 3emun. BricoTa
mrraders Jieca He I0JDKHA MTPEBBIIATE 2 M.

Topusl OpeBeH, JAOCOK W OpycheB cCleAyeT 3aKpblBaTh 3aMa3KoW, MPHUYEM TOPIIbI
JPEBECUHBI JIMCTBEHHBIX TOPOJ, YKJIaIbIBA€MON Ha UIMTEIbHOE XpaHEHHEe, HEeoOXOIHUMO
IIOKPBIBAaTh U3BECTKOBOM 3aMa3KOW B COCTAaBE M3BECTH M BOJBI 11O BECY PaBHBIMU YaCTAMH C
nobasnenuem 5 % xies. llltaGens nuiaoMaTepranoB MOKPHIBAIOT OJHOCKATHBIM BPEMEHHBIM
MOKPBITUEM U3 JJOCOK CO CBECaMHU JI0 TIOJIMETpa 3a Kpast ITaders.
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3. IPUPOJHBIE KAMEHHBIE MATEPUAJIbBI

3.1. O0ue cBeaeHus

ChIpbeBoit 0a30# IS TPOMBIIIUICHHOCTH CTPOUTEIBHBIX MaTEPHAIIOB SIBJISIOTCS TOPHBIC
nmopoasl. X TPUMEHSIOT I W3TOTOBJCHUS HEOPTraHWYECKHX BSDKYIIMX BEIICCTB,
KepaMHUECKUX MaTEepHasOB, CTEKJIa, IIICOHs, TpaBHsl, IECKa B JOPOKHOM CTPOUTEIBCTBE U IS
MIPUTOTOBJICHUS OETOHOB M PAaCTBOPOB, OOJIUIIOBKH 37aHUMN, COOPYKEHHH M MHOTHUX JIPYTHX
LeJCH.

T'opHbIME MOpogaMM Ha3bIBAlOT MUHEpAJIbHBIE MACChl, 0Opa3yIOUINe I'e0JOTHYECKUe
Tesa. OHM COCTOSIT U3 MUHEPAJIOB.

MuHepasiaMi HA3bIBalOT COCTABHBIE YACTU TOPHBIX TMOPOJ, OJHOPOJHBIE IO
XUMHUYECKOMY COCTaBy M (pU3MYECKUM CBOMCTBaM. Eciu ropHas mopoja COCTOUT U3 OJHOTO
MUHEpajia, OHa Ha3bIBA€TCS MOHOMHHEPAJIbHOW, eciu U3 JByX U Ooiee —
MOJTUMHHEPAIbHOM.

B 3aBucuMocTH OT yciioBuil 00pa3oBaHus TOPHbIE TOPO/IBI MOIPA3ACISAIOT HA TPHU BUJA!
IIEPBUYHBIC - H3BEP:KEHHbIE, BTOPUYHBIE - OCAJAO0YHBIe, BUIOU3MCHCHHBIC -
MeTaMoppuueckue.

3.2. llopoaoodGpa3yroniue MUHEPAJIbI

B Hacrosiee BpeMs uszBectHO okono 5000 muHepanoB. B oOpa3oBaHMM K€ TOPHBIX
HOPOJ MPEUMYIIECTBEHHO YYacTBYIOT 25 MuHepanoB. VX Ha3pIBalOT MOPOJ000pa3yIOIINMU
MUHEpaJIaMHU.

Mumnepanwvt cpynnor kpemnezema. K MuHepanam 3Toil rpynmbel oTHOcAT KBapu. OH
MO’KET HaXOJUThCS KaK B KPUCTAJUTMUECKOMU, TaKk U aMmopdHOiT popme.

Kpucranaunyecknii kBapu B Bujae auokcuna kpemaus SiOz - OJUH U3 CaMBIX
PAacIpOCTPaHEHHBIX MHHEPANIOB B mpupoje. CpeaHss MIOTHOCTh €ro cocTaBiser 2,65 r/cms,
npeaen npoyHoct npu cxatuu A0 200 MIla, TBepAoCTh - 7, UMEET BBICOKYIO XUMUUYECKYIO
CTOMKOCTb.
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AMop¢HbIii KpeMHe3eM BcTpeuaercs B Buue omana SiOz - nH20. On Berymaer B
XMMHUYECKOe B3aUMOJICHCTBHUE CO IIEI0YaMH MU OOBIYHON Temiiepatype. [Ipumenenue ero B
OeToHax B Ka4eCTBE 3aMOJHUTENEH MOXKET MPUBECTU K UX pa3pymieHuto uepes 10...15 mer.

Mumnepanst 2pynnvt anioMoCuIuKamoe — TNOJEBbIE ILIATHI, CIIOAbI, KAOJIUHUTHI.
IHosieBble mmatbl cocTaBiIsAlOT 58 % Bcell JUTOCEpbl U ABIAIOTCS CAMBIMU
pacnpoCTpaHeHHBIMU MUHEpajiaMu. Pa3HOBUIHOCTSIMU UX SIBJISIOTCS OPTOKIIA3 U TUIATHOKIIA3bI.

Oproxnas - kanueBslit moneBoi mmat - K20 -AlO3 - 6Si02. meet cpenuioro mioTHOCTH 2,57

r/cm®, TBEpHOCTS - 6...6,5. SIBNIsETCA OCHOBHOM YaCTHIO TPAHUTOB, CHEHHTOB.
[Inarunoxmna3bl — MUHEpaJbl ATLOUT U AHOPTHUT.

Anp0ut - HaTpreBbIii Tonesoi mmar - Na2O - Al2O3 -6Si0,. UMeeT m1otHOCTS 2,6 r/cM?,
TBEPAOCTH - 6...6,5.

AHOPTHUT - KaJIbIHeBBIN TTosIeBoH mmmat - CaO -Al2O3 -2Si0». Ero mioTHOCTS - 2,75
r/cm®, TBepaOCTE — 6...6,5.

IInarunokia3sbl BXOAAT B COCTaB KMCIIBIX U OCHOBHBIX TOPHBIX IIOPOA.

[Ipenen mpoYHOCTH NOJIEBBIX IIMATOB Npu cxatuu cocrasisieT 120...170 MlIla. Onun
BBIBETPUBAIOTCS 1O/ BO3JCHCTBHEM BOJBI, COJEpKAIIEH YIIEKHCIOTY, B pe3yJbTaTre 4ero
00paszyeTrcst KaOJIMHUT.

Caroabl — BOJHBIC aJTIOMOCHIMKATHI CJIOMCTOTO CTPOCHMUA, CITOCOOHEIC PpacmCIIATbCA

Ha TOHKHME IiacTMHKU. Haubonee yacto BcTpeuaroTcs JBa BUIAa — MYCKOBUT U OHOTHT.
MyckoBuT — KanueBas OecuBeTHasi ciroja. O6nagaeT BbICOKONM XMMHYECKOM CTOMKOCTBIO,
TYroruiaBka. BHOTUT — Kene3ucTo-MarHe3uaibHas CII0Ja YEPHOIO WM 3€JIEHO-YEPHOIO
LIBETOB.

Cnroibl UMEIOT TBEPAOCTH 2...3. MyCKOBUT BCTPEUAETCSA B U3BEPKEHHBIX U OCATOUYHBIX
nopoiax, OMOTUT — B U3BEPKEHHBIX.

BoaHoii pa3HOBUAHOCTBIO CIIOJBI siBIIsieTCss BepMUKyIuT. OH 00pa3oBaH U3 OMOTHUTA B
pe3yJibTaTe BO3AEHCTBUSA THIPOTEPMATIbHBIX MPOIIECCOB.

Caronpl MOHMXKAIOT MPOYHOCTh TOPHBIX MOPOJ U YCKOPSIIOT MX BBIBETPUBAHUE.
Kaomuaur — Al2O3 -2Si02 -2H,O — wmuHepas, nonydaeMblii B pe3ysbTaTe pa3pylieHHsI

ITOJICBBIX IIIIATOB U CIIOA. 3ajeraet B BHUJIC 3CMJIMCTBIX PBIXJIBIX MACC.

/Kenezucmo-maznesuanvnvie cunukamel. MuHepamaMu 53TOM TIpyNIbl  SBISIOTCS
MUPOKCEHBI, aM(PUOOIbI U OJTMBHUH.

K nupokceHaM OTHOCSAT aBIUT, BXOJISAIIUIN B cOCTaB rabopo, k am¢ud01amM — pOTOBYIO
00MaHKY, BXOJISIIIYIO B COCTaB I'PAHUTOB.

OJIMBHH BXOJIUT B cOCTaB Arada3oB U 0a3anbToB. [IpoayKT BEIBETpHUBAHUS OJIMBUHA —
XpU30TUI-acOECT.
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OTH MHUHCpAJIbl ABJIAIOTCA CUJIMKATAMW MArHuvst U KEJIC3a U UMCIOT TCMHYIO OKpPACKY.
Onu 06J'IaI[aIOT BBICOKOH yz[apHoﬁ BSI3KOCTBIO U CTOMKOCTBIO IIPpOTHUB BBIBCTPHUBAHUA.

Mumnepanwt cpynnvt kapéoonamoe. K HUIM OTHOCST KaJIbIIUT, MAarHe3UT, A0JOMUT. OHU
BXOJISIT B COCTaB OCAJI0YHBIX TOPHBIX TOPOJ.

Kaabuut — CaCO3 — uMeeT cpeiHION0 MIOTHOCTH 2,7 r/eM®, TBEpAOCTh — 3. Bxoaut
B COCTaB U3BECTHSIKOB, MPaMOPOB, TPABEPTUHOB.

Marne3ut — MgCQOs — umeeT cpeHio mWIoTHOCTh 3,0 r/em®, TBepaocTs — 3,5...4.
OO6pa3yeT mopoy ¢ TeM K€ Ha3BaHUEM.

Noaomutr — CaCO3 -MgCOs - umeer miotHocTs 2,8...2,9 r/cM, TBeprocTs - 3,5...4.
[To cBoiicTBaM 3aHUMAET CPEIHEE TOJOKCHUE MEXKIY KAJIBIIUTOM W MarHe3uToM. BXomuT B
coctaB MpaMopoB. OOpa3zyeT mopoay C TAKUM K€ Ha3BaHUEM.

Mumnepanwl zpynnut cyibghamoe — TUIC U AHTUJIPUT.

I'mne — CaSO04 -2H,0 - uMeeT cpeHIoo MIOTHOCTH 2,3 r/cM°, TBepaocTs - 1,5...2,0,
1BeTa — OeJIblid, cephlid, KpacHOBaThIN. CTpoeHNE — KpUCTAIIINYECKOE. XOPOLIO pacTBOPSIETCS
B Bozie. OOpa3yeT nmopoay — IUICOBBIN KAMEHb.

Anrmapur — CaSOs - uMeeT cpeaHIo WIOTHOCTh 2,9...3 r/em®, TBepmocTs — 3...3,5,
cTpoeHne — Kpuctamumieckoe. [Ipu HackIeHn BOJOM NEPEXOAUT B THUIIC.

3.3. I'opubie mopoasbl

3.3.1. U3Bep:keHHBbIE TOPHBIE TOPO/bI

M3Bep)keHHbIE TOpPHBIC MMOPOJbI TMOAPA3ACISIIOT HAa TIYOMHHBIC, W3JIUBIIHECS U
00JIOMOYHBIE.

I'nyounnsie nopoost 06pa3oBaAUCh B PE3yIbTaTe OCTHIBAHUS MarMbl B HEJPaxX 3€MHOM
KOpBL. 3aTBEpAEBaHUE MPOUCXOIUIO MEJICHHO U MO JaBiieHueM. B 3Tux ycrnoBusx pacriaB
MOJIHOCTHIO KPUCTAIITU30BAJICS C 00pa30BaHUEM KPYITHBIX 36pEH MUHEPAJIOB.

K rmaBueiimmM rmyOMHHBIM IOPOJaM OTHOCST TPAHUT, CHEHUT, TUOPUT U Tad0po.

I'panuT cocTOoMT U3 3€peH KBapla, IOJEBOro mmara (OpToKja3a), CIIJIbl WU
KEJIE3MCTO-MarHe3HalbHbIX CHIIMKATOB. VIMeEeT CpeIHIo IUOTHOCTh 2,6 r/cm®, mpenen
npoyHoctu npu cxatur — 100...300 MITa. [{Beta — cepslif, kpacHbIi. OH 001a1a€T BBICOKOM
MOpPO30CTOMKOCTBIO, MAJIOW HCTUPAEMOCTBIO, XOPOIIO IIIU(YETCs, MOIUPYETCsl, CTOEK POTHUB
BbIBeTpUBaHUs.  [IpuMeHsOT  ero A M3TOTOBJIEHHUS  OOJMIIOBOYHBIX  IUIMT,
ApPXUTEKTYPHOCTPOUTENBHBIX U3ENINMN, IECTHUYHBIX CTYIIEHEH, 1IEOHS.

CueHHuT COCTOUT U3 MOJIEBOro Imnara (OpToKia3a), CltoIbl U poroBoii oomanku. Ksapi
OTCYTCTBYET WJIM UMEETCS B HE3HAUUTEIbHOM KonnuecTBe. CpeliHsis INIOTHOCTh COCTABISAET 2,7
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r/cm®, mpenen npouHocTH mpu cxxatuu — 10 220 MIla. I{Bera — cBeTIIO-Cephlii, PO3OBBIiA,
KpacHblii. OH 0OpabaTbIBaeTCs Jierye, YeM TPaHuT, MPUMEHSIOT JIJIS TeX Ke LeleH.

JIMOPUT COCTOUT W3 IUIarMoKjasza, aBruTa, poroBod obOmanku, Ouotuta. Cpemnss
IJIOTHOCTH €ro cocTaBiser 2,7...2,9 r/cM®, mpeen MpoYHOCTH IpH cxatuu - 150...300 MITa.
L[BeTa - OT cepo-3eIe€HOr0 10 TEMHO-3€7€HOTr0. OH CTOEK MMPOTUB BHIBETPUBAHUS, UMEET MAJTYIO
UCTUpaeMoCTh. [IpuMeHsercs: ais U3roTOBIEHUS OOJMIIOBOYHBIX MaTEpHUANIOB, B JOPOXKHOM
ctpoutrenbeTBe. ['ab0po — KpucTammmyeckas mopoja, COCTOsIIas U3 IUIaruoKia3a, aBrura,
onuBuHA. MiMeeT cpeaHIo0 mIOTHOCTH 2,8...3,1 r/cM®, mpesien MPOYHOCTH MPH CKATHU — 0
350 MIla. IlBeta — OT ceporo WiaW 3€JeHOro A0 4YepHoro. [IpuMeHSIOT s OOJUIIOBKU
LIOKOJIEH, YCTPOWCTBA IOJIOB.

H3nuewuecsa zopusie nopoost oOpa3oBaINCh IPU OCTHIBAHUM MarmMbl Ha HEOOJIBIION
rJyOMHE WM Ha MIOBEPXHOCTH 3eMIIH. B pe3yibTare ObICTPOro OXJIaXKIeHUS MPEKPaTUIICST POCT
KPUCTAJUTMYECKUX 3€PEH M BO3HHUKJIA MOJYKPUCTAIUIMYECKAs 3€PHUCTAs] WU CTEKJIOBUIHAS
cTpykTypa. K u3nuBmmMes mopoaam OTHOCAT MOPGUPHI, 1uadas, TpaxuT, aHIe3UT, 0a3abT.

IHoppups! sBisfroTCS aHajIoramMM rpaHUTa, CHEHHMTA, nuoputa. CpenHss IUIOTHOCTh
coctasnser 2,4...2,5 r/cM®, npeaen npounocTu npu cxatud — 120...340 MIla. Isera — ot
KpacHo-Oyporo a0 ceporo. CTpykrypa — nopdupoBuaHasi, T.. ¢ KpYIHBIMUA BKPAIUICHUSIMU B
MEJKO3EpPHHUCTYIO CTPYKTYpYy, 4allle BCEro OpTOKJIa3a WM KBapua. VX NpUMEHSIOT s
W3TOTOBJICHUS IICOHS, TEKOPATUBHO-TIOICTIOUYHBIX IIEJICH.

Juabda3 sBisieTcss aHajJoromM radb0opo, UMeEeT KpPHUCTAJUIMYECKYI0 CTpYyKTypy. Cpenuss
IJIOTHOCTH ero coctapiuset 2,9...3,1 r/em®, mpenen npounoctu mpu cxkatun - 200...300 MI1a,
[[BETa - OT TEMHO-CEpOro 10 4YepHOro. [IpuMeHSIoT I Hapy>KHON OONUIIOBKU 3IaHUA,
U3TOTOBJICHUSI OOPTOBBIX KAMHEH, I KAMEHHOTO JIUThS, B BUJIE IIICOHS JIJIS1 KUCIOTOYTIOPHBIX

¢byTepoBoOK.

Tpaxur sBisieTcss aHaiorom cueHuta. Mmeer ToHkomopucroe ctpoeHue. CpenHss
IJIOTHOCTB €r0 COCTaBIsET 2,2 I/cM>, ITpeiesl IPOYHOCTH Ipu cxkatur — 60...70 MIla. Oxpacka
— cBeTIo-kenTas Wik cepasd. [I[puMeHsIoT [Jisi U3rOTOBJIEHHUS — CTEHOBBIX MaTepHUasioB,
KPYIHOIO 3aMOoJIHUTEN JUisl OeTOoHA.

AHIE3UT SBISETCS aHAJIOTOM AUOpHTA. VIMEeT CpeaHior INIOTHOCTH 2,9 r/cmd,
NpOYHOCTH Ipu cxaTuu - 140...250 MIlIa, okpacky - oT cBeT/Oi A0 TeMHO-cepoi. [Ipumenstor
B CTPOMTENBCTBE - JUI M3TOTOBJIEHUS CTYNEHEW, OOJIMIIOBOYHOIO Marepuana, Kak
KUCIIOTOCTOMKUN MaTepual.

Ba3anbT — ananor rad6po. MiMeeT CTEKIOBUIHYIO MM KPUCTAIUTMYECKYIO CTPYKTYPY.
CpeHsist IIIOTHOCTH €ro cocTasiseT 2,7...3,3 r/cm®, npeen NpoYHOCTH pH CKATHU — OT 50
o 300 MIIa. IIBera — TeMHO-cepblii WM MOUYTH YepHBIA. [IpUMeHSIOT A M3roTOBICHUS
OOPTOBBIX KaMHEU, OOJUIIOBOYHBIX IUINT, EOHS /J1s1 OETOHOB, AJI U3TOTOBJIEHUS KaMEHHBIX
JUTBIX MaTepUaloB, 0a3aJbTOBOrO BOJIOKHA.

Ob10mounvle nopoosl TPENCTABISAIOT COOOH BBIOpOCH BylNkaHOB. B pesynbrate
OBICTPOro OXJIaXKIEHUsI MarMbl 00Pa30BaJIUCh OPO/IbI CTEKIOBUIHOM MOPUCTON CTPYKTYPBHI.
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Byiakanuyeckue nemiabl — IOPOUIKOOOPAa3HbIE YaCTHUIbl BYJIKAaHUYECKOW JIaBbl
pasmepom 10 1 mm. Boree kpymHble 4YacTHIBI pa3MepoM OT 1 0 5 MM Ha3bIBalOT MECKOM.
[lenibpl MPUMEHSIOT KaK aKTUBHYIO MUHEPAIbHYIO JOOABKY B BSKYIIUE, TECKH — B KayecTBE
MEJIKOTO 3aMOJIHUTENS IS JIETKUX OETOHOB.

Ilem3a - mopucTast opoja SYEHCTOTO CTPOCHHS, COCTOSAIIAS U3 BYIKAHHYECKOTO CTEKIIA.
[Topucras ctpykrypa oOpaszoBanachk B pe3yjibTaTe BO3JCHCTBHA Ta30B W IMapoOB BOJBI Ha
OCTHIBABIIYIO JIABY, CPEIHAS IIIOTHOCTH coctabiser 0,15...0,5 r/em®, nopucrocts 10 80 %,
ko3¢ dunreHT TemtonpoogHoctr A = 0,13...0,23 B1/(M - °C), npenen IpoYHOCTH TIPH CIKATUU
- 2...3 MIla. [IlpumMeHSIOT €¢ B BHJIE 3aTIOTHUTEIICH IS JIETKUX OSTOHOB, TETUIOM30JISITUMOHHBIX
MaTEepHAJIOB, B KAUECTBE aKTHBHOW MHUHEPAIBbHOM T0OABKH JUIS U3BECTH U IIEMEHTOB.

Byakanuyeckue Ty(pbl — MOpHUCTBIE CTEKJIOBUIHBIE MOPOJbI, 00pa3oBaBIIUECS B
pe3yJIbTaTe YIUIOTHEHUS BYJIKAHWYECKUX NEIUIOB M NECKOB. CpeqHss INIOTHOCTh COCTAaBIISIET
1,25...1,35 r/em®, nopucrocts — 40...70 %, mpeaen NpouyHOCTH IIpU cxkatun — §...20 MIla,
ko3¢ unment tertonporogaoctr A = 0,21...0,33 B1/(Mm - °C). LIBeTa — pO30BBIiA, KENTHIH,
OpaHXEBBI, romyboBaro-3eneHbld. [IpUMEHSAIOT MX B KayecTBE CTEHOBOIO MaTepuara,
OOJMIIOBOYHBIX IUIAT JUIsl BHYTPEHHEN U Hapy>KHOM OOJIMIIOBKY 3aHHIA.

3.3.2. Ocafpo4Hbie rOpHbIE MOPOAbI

OcanoyHble TOpHBIE TOPOBI IO YCIOBHUAM 00pa30BaHUSI OIPA3AEISIIOT Ha 00JIOMOYHbIE
(MexaHUYECKHEe OTJIOKEHHUS), XUMUUYECKHE OCAIKU U OPTaHOTCHHBIE.

Ob10mounble ROPOOBL 0OPA30BANKCH B pe3yJIbTaTe (PU3NYECKOTO BHIBETPUBAHMUS, T.€.
BO3JICHCTBUSI BETPa, BOJIbI, 3HAKOMIEPEMEHHBIX TemrepaTyp. VX moapa3fensioT Ha phIXIIbie U
CIIeMEHTUPOBaHHbIC. K PBIXJIBIM OTHOCST MECOK, TPAaBUM, TIIUHY.

Ilecok mpexacraBisier coboii cMech 3epeH c pasmepom yactuil oT 0,1 g0 5 MM,
00pa3oBaBIIYIOCS B pe3yJIbTaTe BHIBETPUBAHUS U3BEPXKEHHBIX U 0CAIOYHBIX TOPHBIX MOPO/I.

I'paBuii — ropHas nopoja, cocTosiasi U3 OKpyribixX 3epeH oT 5 70 150 MM paznuyHoro
MUHEPATIOTUYECKOTO cocTaBa. I[IpuMeHstoT st OETOHOB W PAcTBOPOB, B JIOPOKHOM
CTPOUTEIIbCTBE.

[amHBI — TOHKOOOJIIOMOYHBIE TIOPOJIBI, cocTosre U3 yactul, Mmenabue 0,01 mm. [[Bera
— ot Oemoro gm0 4yepHoro. Ilo coctaBy moApa3ienslOT Ha KAOJUHHUTOBBIE W
MOHTMOPWIJIOHUTOBBIE.  SIBIAIOTCS ~ ChIpbEM  [IJI1  KEpPaMUUYECKOM M IIEMEHTHOM
MIPOMBIIUIEHHOCTH.

K crieMeHTHpOBaHHBIM OCaJ0YHBIM TOPHBIM TOPOJaM OTHOCAT MECUYaHUK, KOHTIIOMepar
U OpeKYHIo.

IMecuanuk — TOpHAs MOPOJA, COCTOAIIAS U3 CIIEMEHTHPOBAHHBIX 3€PEH KBapIICBOTO
necka. [IpupoHBIMU IIEMEHTaMH CIy)KaT TJIMHA, KaJIBIUT, kpemHe3eM. CpelHss MI0THOCTh
KPEMHMCTOTO MECYaHHKa COCTABISET 2,5...2,6 T/cM®, mpeaen NPOYHOCTH NPHM CHKATHH —
100...250 MIIa. ITpumeHstOT 17151 U3TOTOBJIEHUS EOHS, OOTUIIOBKH 3/TaHUIM U COOPYKEHUH.
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Konrnomepar u Opexuus. Konrmomepar — ropsHas mopoja, COCTosIIasi U3 3€peH
rpaBus, CLIEMEHTHPOBAHHBIX MPUPOTHBIM [IEMEHTOM, OpEKUUsi — U3 CLIEMEHTUPOBAHHBIX 3€PEH
me6ns. CpeHsas IIOTHOCTh UX COCTABNAET 2,6...2,85 r/cM, mpesien1 NPOYHOCTH IIPU CKATHH
—50...160 MITa. [IpumeHsIOT KOHTJIOMEpAT U OPEKUHIO JJIsi TOKPBITUS MTOJIOB, U3TOTOBJICHUS
3aroJHUTENEH 17151 OeTOoHAa.

Xumuueckue ocaoku O6p330BaJ'II/ICI> B PC3YyJIbTATC BBIINIAJACHUSA coJie IIpHu UCIIapCHUU
BOABI B BOJOCMAX. K aum oTHOCAT TUIIC, aHTUAPUT, MATrHEC3UT, JOJIOMUT U U3BCCTKOBLIC qu)BI.

I'umnc coctout B 0cCHOBHOM M3 MuHepainoB rurnca — CaS04 -2H20. Dto nopoaa 6emoro
WIN Cceporo IBeTa. [IpUMEHSIOT sl M3TOTOBJICHUS TUIICOBBIX BSDKYIIMX BEIIECTB H JUIS
OOJIUIIOBKYM BHYTPEHHUX YacTel 3/1aHHM.

AHrMApUT BKIIOYaeT MuHepansl aHruaputa — CaS04. LlBeta — cBeTnbIe C
rosry0oBaTo-CepbIMU OTTEHKaMU. [[pUMEHSIOT TaM e, IIe U THUIIC.

Marne3utr coctouT u3 MuHepana MarHesuta — MgCOs. Ilpumenstor ero s
M3TOTOBJIEHUS BSKYIIETO KayCTUUYECKOTO MarHe3uTa U OTHEYIOPHBIX U3EIUH.

Joaomut BriroyaeT MuHepan nonomura — CaCOsz -MgCOs. LBeT — cepo-KenThIi.
[TpuMeHsSIIOT Ui M3TOTOBJICHHS OOJMIIOBOYHBIX IUIMT M BHYTPEHHEH OOJIUIIOBKH, HICOHS,
OTHEYMOPHBIX MaTepUaJIOB, BSDKYIIETO BEIIECTBA — KayCTHUECKOTO JOJIOMUTA.

H3BecTKOBBIE TY()BbI COCTOAT U3 MUHEpala KajbiuTa — CaCO3z. T0 MOpHUCThIE HOPOABI
CBETJIBIX TOHOB. VIMEIOT CpeHION0 IWIOTHOCTH 1,3...1,6 T/cM®, mpeien NpoYHOCTH NPH CHKATHU
— 15...80 MIIa. I3 HuX U3roTaBIMBAIOT IITYYHbIE KAMHH JIJI1 CTE€H, OOJUIIOBOYHBIC TIITUTHI,
JIETKUE 3arOJHUTENH 1151 0ETOHOB, U3BECTb.

Opzanozennsie nopoovt 06pa30BATUCH B PE3YJbTATE )KU3HEACSITEILHOCTH U OTMUPAHUS
OpraHu3MoB B BoJie. K HUM OTHOCSIT U3BECTHSAKH, MEJ, TUATOMHUT, TPEMeE.

MN3BecTHAKM - TOPHBIE MOPOBI, COCTOSIINE B OCHOBHOM M3 KanbiuTa - CaCOs. Moryt
colep)XaTb TPHUMECH TJWHBI, KBapla M JApyrux coenuHeHuil. OOpa3oBamuch B BOIHBIX
OacceliHax W3 OCTAaTKOB JKMBOTHBIX OPraHM3MOB M pacteHuid. [lo CTpyKType H3BECTHSKU
MOAPa3ACISIOT Ha IUIOTHBIE, TOPUCTHIE, MPAMOPOBHIHbBIC, PAKYIIICYHUKOBBIC U APYTHE.

[110THBIE M3BECTHAKU UMEIOT CPEJHIO MIOTHOCTH 2,0...2,6 r/cM®, mpeen NpoYHOCTH
npu cxatun — 20...50 MIla; nopuctele — cpeanroo miotHocTs 0,9...2,0 r/cm®, mpexpen
npoyHocTH npu cxxkatur — ot 0,4 mo 20 MITa. 1{Beta — Geblii, CBETI0-CEPHIH, KEITOBATHIM.
[IpuMEeHSIOT UX ISl U3TOTOBJICHUS OOJIMIIOBOYHBIX TITUT, apXUTEKTYPHBIX JACTayel, meOHs, B
KaueCTBE ChIPbS JIJISl IEMEHTA, U3BECTH.

N3BeCcTHAK-PaAKylIEYHUK COCTOMT W3 PAKOBHH MOJUIFOCKOB M HMX OOJOMKOB. JTO
TIOPUCTas OPOJIA €O CpeHeii mioTHOCTHIO 0,9...2,0 r/cM3, ¢ mpeaenoM NpoYHOCTH pH CKATUH
— 0,4...15,0 MIla. [IpuMeHSIOT AJii W3TOTOBJICHHUS CTEHOBBIX MaTEPHAIOB U IUIAT MJIA
BHYTpPEHHEH U HAPY>KHOW OOJIUIIOBKY 3/IaHUM.
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Men — ropnas nopona, cocrosimas u3 kanbiura — CaCOs. OOpa3zoBaHa pakOBUHAMU
NpOCTEHIINX >KUBOTHBIX OpraHu3moB. L[Ber — Oenbrid. [Ipumensiercs mis NMpPUTOTOBICHUS
KPAaCOUYHBIX COCTaBOB, 3aMa3KH, U3TOTOBICHHUS U3BECTH, [IEMEHTA.

JluaToMuT — TOpHasg Mopoja, cocrosimas u3 amopdHoro kpemuezema. O6pazoBaHa
MeTbYalIIUMU TMAHIUPSIMUA AUATOMOBBIX BOJOPOCIEH M CKeJIeTaMH >KUBOTHBIX OPTaHU3MOB.
Cpennss mnotHocTh - 0,4...1,0 r/cm®. 1IBeT — Oelblif ¢ JKeNTOBATHIM MM CEPBIM OTTEHKOM.

Tpenen — cxo/iHasi C IMATOMUTOM TTOPOJIa, HO Oojiee paHHero obpazoBanus. CloxeHa,
B OCHOBHOM, W3 Omfajia W XaireaoHa. [[pUMEHSIOT TUaTOMHUT W Tperen IS W3TOTOBIICHHS
TETUTOM3O0JISIITUOHHBIX MAaTEepPHAaOB, JIETKOTO KHPIUYA, AaKTHBHBIX JO0ABOK B BSDKYIIUC
BEIIIECTBA.

3.3.3. MeramoppuuecKue ropHbie Mopoabl

K MetamopduueckuM ropHbIM OPOAaM OTHOCAT THENCHI, TIIMHUCTHIC CIIAHIIBI, KBAPIIUT,
Mpamop.

I'neiicbl - mopobl, oOpa3oBaBiIrecss U3 TpaHUTOB. CpenHssl TUIOTHOCTh COCTaBISIET
2,5...2,6 r/cM®, Ipesien IPOYHOCTH ITpH cxkaTu — 129...300 MIla. 1{seTa — cepblii, pO30BBIii,
KpacHbIU. [IpUMEHSIOT UX IJI U3TOTOBJIEHUS OOJMIIOBOYHBIX IUTAT, OYTOBOTO KAMHS.

I'uHuCTBIE CJIaHUBI — TMOPOABI, 00pa3oBaBImIMECs W3 TIIHMHBL. CpeaHss IIOTHOCTh
cocTaBnseT 2,7...2,9 r/cM®, npeaen NpoyHOCTH mpH ckatun — 60...120 MIla. Llsera —
TEMHOCEphI, 4YepHbId. [IpUMEHSIOT Ui W3rOTOBJIEHHUS OOJUIIOBOYHBIX M KPOBEIBHBIX
MaTepuaioB.

KBapuur - mMenko3epHHCTasl TOpojaa, 00pa30oBaBIIasCsS U3 KPEMHHUCTHIX IECUaHHKOB.
CpenHss MIOTHOCTh COCTABNAET 2,5...2,7 r/cM®, Ipejiel HPOYHOCTH HPH CKATUH - JI0 400
MIIa. IlBera - cepblil, PO30BBIA, JKEITHIA, TEMHO-BUIIHEBbIA, MAJIUHOBO-KPACHBIM H JIp.
[IpuMeHSIOT AJ1s1 OOTUIIOBKH 3[aHUMN, apXUTEKTYPHO-CTPOUTEIIBHBIX U3/ICTTUM, B BUJIC IECOHS.

Mpamop — ropnasi mopoja, o0pa3oBaBIIasiCS U3 U3BECTHSAKOB U T0JOMHUTOB. CpenHss
IJIOTHOCTH cocTapisger 2,7...2,8 r/cm®, mpemen npounoctd npu cxkarun — 40...170 MIla.
Oxkpacka — Oemast, cepasi, BeTHas. OH JIETKO paCHUIMBACTCS, NUTU(DYETCS, MOITHPYETCS.
[IpuMEHSIOT [JIs1 U3TOTOBJICHUSI aPXUTEKTYPHBIX HU3ACNHM, OOJUIIOBOYHBIX IUIUT, B KAUECTBE
3aMOJIHUTEIS JISl ICKOPATUBHBIX PACTBOPOB U OETOHOB.

3.4. lo0b14ya 1 00pad0TKa KAMEHHBIX MATEPHAJIOB

['opHble mOpOnBI I M3rOTOBJIIEHHMS KAaMEHHBIX MaTE€pUAOB pa3padaTbhIBalOT, B
OCHOBHOM, OTKPBITBIM CIIOCOOOM B Kapbepax.

Poixsible MOpOJBI — TMECOK, I'paBUM — JOOBIBAIOT OJIHO- WJIM MHOTOKOBIIIOBBIMU
AKCKaBaTOpaMU U THAPOMEXaHU3UPOBAHHBIM CIIOCOOOM.

ByToBBIli KaMeHb M IeOCHBb IMONYYarOT M3 TOPHBIX MOPOJ, JOOBIBAEMBIX B3PBIBHBIM
CII0co00OM.
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JlpoGrenue me6Hs BHITOTHSAIOT Ha POOUIFHO-COPTUPOBOYHBIX YCTAHOBKAX.

[tyunble u3genus MOIy4yaroT W3 OJ0KoB-moiydabpukaTtoB pazMepom 4...5 M Wiu
BBIPE3alOT U3 TOPHBIX MAaCCHBOB CIEIIMAILHBIMU KAMHEPE3HBIMHU MaIlIUHAMHU.

brnoku-nonydabpukarsl OTIENSAIOT OT TOPHOTO MAacCHBa B3PBIBHBIM, MEXaHUYECKUM
crocobamy, BPYYHYI0O — TIpPU TIOMOIIM KIWHBEB WM PEAKTHUBHO-CTPYWHBIM CIIOCOOOM,
pa3pesasi Ta30Bol CTpyel ¢ Temmneparypoi Beire 2500 °C, monydaemMoi cropaHueM KepocHuHa B
KHUCITIOpOJie. 3aTeM HX PacHWIMBAIOT MM PacKaiblBalOT. PaCMIOBKY Ha IUIMTHI BBIOJIHAIOT
paMHBIMH, KaHaTHBIMHU WJIN AUCKOBBIMH MUJIAMU. DTUM CIOCOOOM MOJy4ar0T OOJMIIOBOYHBIE
IUTMTHI, MOJAOKOHHBIE TOCKH, CTyneHH u mp. [lpu momomiu packanblBaHWs U3TOTABIMBAIOT
0OJMIIOBOYHBIE IUIUTHI, OOPTOBBIE KAMHHU, OpYCUATKY.

Msrkue mnopoibl, TakMe KaK W3BECTHSIK-PAKyIIEYHUK, Tyd, MNpUMEHSIEMBbIE s
U3TOTOBJIEHUS! CTEHOBBIX MAaTEpUANOB, pa3padaThIBalOT KAMHEPE3HBIMU JHUCKOBBIMHM WM
KAHATHBIMU MalIMHAMU.

[Ityuynble wu3AENUs UMEIOT pas3iuyHble (AKTypbl, KOTOPbIE PETIAMEHTUPYIOTCS
cranaapramu. Vx moapaszaenstoT Ha abpasuBHbIe U ckanbiBaHus. K aOpa3uBHBIM (akTypam
OTHOCST MWICHYIO, IIIM(oBaHHYIO, TTOJUPOBaHHYI. K (dakTypam ckamsiBaHusS — ‘“‘cKamy’”,
OyrpucTyro, pudJieHyr0, TOYCUHYIO.

[lInmudosannas dakrypa obOpazyercs mpu oOpabOTKE MOBEPXHOCTH HUIU(POBATHHBIM
uHCcTpyMeHTOM. [lomydaercsi paBHOMEPHO-IIEPOXOBATasi IMOBEPXHOCTh C HEOOJIBITUMU
clelaMH, OCTAaBIIMMUCS TIOCJIE€ THUJIEHUS, WIM 0€3 BUIUMBIX CJIEI0B 00pabOTKH —
TOHKONLTU(OBAHHON PaKTypHI.

[TonupoBannas (axtypa oOpazyeTcs mocie 06pabOTKH MOBEPXHOCTH MOTHPOBOYHBIMU
MOPOIIKAMHU — OKCHJIOM XpOMa WU jKelle3a, MOPOIIKOM MEeM3bI U .

dakTtypa ‘“ckama”’ uMmeer TpyOblii penbed mnuieBoil moBepxHocTu. OOpa3yercs B
pe3ylibTaTe pacKaJbIBaHUS KaMHS C IOTIOJTHUTEIBHBIM OKOJIOM 110 IEPUMETPY JIUIEBOM TpaHHU.

Byrpucras daxrypa umeer yepenoBaHusi OyrpoB M BIAIMH, TOTydaeMble 00paboTKOM
MOBEPXHOCTH IITTYHTOM WJIH Y3KOU CKapIIeblo.

Pugnenas Qaxrtypa c mepoxoBaToil MOBEPXHOCTHIO M MapayUIeNbHBIMU OOpO3AaMu
ryOuHOM 0 3 MM moy4yaeTcs myreM o0pabOTKH MOBEPXHOCTH IUCKOBBIMU MUJIAMHU.

bopo3aquaras ¢akTypa C TpepbIBUCTBIMH Oopo3gamu TiiyouHoil no 2...3 MM u
IIEPOXOBATOM TIOBEPXHOCTHIO TOJy4YaeTcs NpuU 00pabOTKE MOBEPXHOCTH IUIACTHHYATOM

Oyuapmaoi u ppe3oil.
Toueunas ¢axTypa nosydaercsi mpu 00padOTKe MOBEPXHOCTH KPECTOBOM Oydapaoil.

3.5. Marepuanbl 1 U31eJIUsl M3 IPUPOJIHOT0 KAMHS

3.5.1. Texun4yeckue TpeOOBAHUS K MATEPUAJIAM U U31eJIUAM

Baxnenmmmuy XapakTEpUCTUKAMHM NPUPOAHBIX KAMEHHBIX MAaTEPHANIOB SBIIAIOTCS
CpeaHss IUIOTHOCTb, INPOYHOCTh IIPU CKATHM, HCTUPAEMOCTb, HM3HOC, MOPO30CTOMKOCTD,
BOJOCTOMKOCTb, TEIUIONIPOBOJIHOCTb.
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Ilo cpenHel INIOTHOCTH KAMEHHBIE MaTEPUAIIBI TOAPA3AEISIIOT HA TSKEIIbIE, CO CpEeAHEN
minotHocTeio 1800 xr/M® u Gosee, W Jerkue, co cpeaHeil miIoTHocThi0 MeHee 1800 kr/me,
Tspkenple MPUMEHSIOT B JIOPOKHOM CTPOHMTENBCTBE, JJISI HM3TOTOBICHHS] OOJIUIIOBOYHBIX
MaTepUaIOB, MOJIOB, JIETKUE — JJIs1 U3TOTOBJIECHUS] CTCHOBBIX MATEPHUAJIOB, B KAUECTBE JIETKUX
3anonHuTenel ams 6etonos. [lo mpounocTu npu cxatuu onu umerot mapku 0,4; 0,7; 1; 1,5; 2,5;
3,5;5,0; 7,5; 10; 12,5; 15; 20; 30; 40; 50; 60; 80; 100, 4TO COOTBETCTBYET MpEIEITYy IPOYHOCTH
nopoasl npu cxatuu, B MIla, B cyxom coctostHun. 110 MOpO30CTOMKOCTH KAMEHHBIE MATEPUATIBI
nenat Ha mapku 10; 15; 25; 35; 50; 100; 150; 200; 300; 500, 110 BOIOCTOMKOCTH — Ha TPYIIIIbI
¢ ko3¢ punmernTom pazmsruenus Kp ve amxe 0,6; 0,75; 0,9 u 1,0. [l CTEHOBBIX MaTepHUalioB
BaKHEUIIIEH XapaKTepUCTUKOM sSIBIsIETCA KOI(PPUIIMEHT TeTUTONPOBOIHOCTH.

3.5.2. OcHOBHBIE BH/BI NIPHUPOJAHBIX KAMEHHBIX MATEPUAJIOB H H3eJIUil

[IpupoHbIe KaMEHHBIE MaTEPHAIIBI TTOIPA3ICISIIOT Ha CHIPhEBBIC M TOTOBBIC MaTEPHAIIBI
U U3IEIHUSL.

K CBIPLCBBIM MaTCpHualiaM OTHOCAT H_IC6CHB, I‘paBI/Iﬁ " IICCOK, ITPUMCHACMBIC B KAUCCTBC
3anoJHUTEICH IS OCTOHOB U PaCcTBOPOB; U3BCCTHAK, MCJI, T'HIIC, JOJIOMUT, MAarHC3UT, I'JINHA,
MCPIeJIi U APYIruc ropHbIC IMOPOAbl — AJIAA U3TOTOBJICHUA CTpOHTCJII:HOfI HN3BCCTHU, THIICOBBIX
BAKYHIUX, MAaIrHEC3UAJIbHBIX BSKYIIUX, MTOPTIAHAICMCHTOB.

['oTOBBIE KAMEHHBIE MaTEPUAJIbI U U3EIIHS HOAPA3AEIAIOT HA MATEPHUAIIbl U U3IEIINS IS
JIOPOKHOTO CTPOUTENHCTBA, CTEH U (YHIAMEHTOB, OOJIMIIOBKH 37]aHUI M COOPYKEHUI.

K kameHHBIM MaTepuaiam ajisi JOPOKHOTO CTPOUTEIHCTBA OTHOCHT II€0CHb, TPaBUMH,
MIECOK, OYJIBIKHBIN, KOJOTHIN, OpycuaThiii 1 O00pTOBbIE KaMHU. VX MOTy4aroT U3 U3BEP)KEHHBIX
Y MIPOYHBIX OCAIOYHBIX TOPHBIX MTOPOI.

ByJabLKkHBIE KaMeHb TMPEACTaBIsAeT COOOW 3€pHAa TOPHOM TOPOABI C OBAIHHBIMU
MOBEPXHOCTIMU pazmepoM 10 300 Mm.

KosoTblii kameHb J0KeH UMETh (opMy, OJIM3KYIH0O K MHOTOTPaHHOM MpU3Me WU
YCEUEHHOW mupamMujie ¢ pasMepoM ocHoBaHUsA U BbicOTOW 100...200 MM. BepxHsigs U HUKHAS
TUIOCKOCTH KaMHS JIOJKHBI OBITh MapaijieIbHbIMU.

KonoTelii kKaMeHb W3rOTABIMBAIOT M3 XOPOIIO 00padaTHIBAIONIUXCS TOPHBIX MOPOJ C
npeaeaoM NpodyHoCcTH mnpu cxatud He MeHee 100 MIla. BynbDKHBI U KOJOTHI KaMHHU
MPUMEHSIOT JJI YCTPOWCTBA OCHOBAHHMH M TOKPBITUNA aBTOMOOWJIBHBIX JOPOT, KPETUICHHS
OTKOCOB HAChITICH, KaHAJIOB.

Kamens Opycuarthlii AJsi JOPOKHBIX NOKPBLITHH uMeeT (HOpMy MNPSIMOYTOJIBHOTO
napayuenenunena anuHo 250, mwmpunoi 100...125 u BeicoToit 100...160 mM. Bepxnss u
HIDKHAS TUIOCKOCTH KaMH$ MapajuiebHbl. VI3roTaBnuBaioT ero u3 rpaHura, 6asanbpra, quadasa
U IpYTUX TOPHBIX IOPOJ € IIpeaenoM npoyHoctH npu cxkatuu 200...400 Mlla. [Tpumenstot nis
MOILIEHUS TUIOLAAEH, YIIULL.

Kamuu 60pTOBbIe N3 TOPHBIX TOPOJ ITPUMCHAIOT AJISA OTACICHUA HpOCS)KeI‘/'I HacTH JOpor
OT pa3aCIMTCIbHBIX ITIOJIOC TPOTYApPOB, MNCHICXOAHBIX HOPOKCK U TPOTYyapOB OT I'a30HOB. IIo
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croco0y U3roTOBJIEHUS NOAPA3ACIAIOT Ha WIeHbIE U KosoTkle. IMeroT BeicoTy oT 200 10 600,
mupuny — ot 80 10 200 u gy — oT 700 10 2000 MM.

Ile6ennb npeacTaBisieT cOOON PHIXIIBIN MaTepual, MOJy4eHHbIN IpOOICHIUEM CKAIbHbBIX
ropHbIX mopoj ¢ npouyHoctbio 80...120 MIla. IIpu pasmepe 3epen ot 5 mo 40 MM ero
OPUMEHSIIOT Jii 4epHOTo IeOHS M acPalbTOOETOHA NPU CTPOUTETHCTBE aBTOMOOMIBHBIX
Jopor, 1mebeHs ¢ 3epHaMd OT 5 10 60 MM CHYXXUT AJii yCTPONCTBAa OalJIaCTHOTO CJIOs
YKEJIE3HOIOPOKHOTO MYTH.

I'paBuii — peIXuBId MaTepHual, 0Opa30BaBIIUICA NMPH €CTECTBEHHOM pPa3pyLICHUU
ropusix nopoa. Mimeer okatannyto ¢gopmy. s U3roToBICHHUS YEPHOTO TPaBUS MPUMEHSIOT
rpaBuii ¢ pasmepom 3epeH oT 5 10 40 MM, a 1 acabToOeToHa ero Apo0sAT OObIYHO Ha
1eOCHb.

Ilecoxk — pwIxiIbIil MaTepuan ¢ pazmepamu 3epeH ot 0,16 10 5 MM, oOpa3oBaBIIuiics B
pe3ylibTaTe €CTeCTBEHHOT'O pa3pyIICHUs WU TOJTYyYEHHBIH HCKYCCTBEHHBIM JIPOOJICHHEM
TOPHBIX MOpo. [IpUMEHSIIOT ero AJis MOACTHIIAIOIINUX CI0EB JOPOKHBIX OJIEXK I, IPUTOTOBICHUS
ac(anbTOBBIX U IIEMEHTHBIX OETOHOB M PACTBOPOB.

K kameHHBIM MaTepuanaM U U3JAENUSIM JUIsl GYHIAMEHTOB M CT€H OTHOCAT OYTOBBIi
KaMEHb, KAMHHM CT€HOBBIE U3 TOPHBIX ITOPOJ, KPYITHBIE CTEHOBBIE OJIOKH.

ByToBbIii KaMeHBb TpeacTaBisieT co00il MTYy4HbIH KaMeHb pazMepoM 150...500 MM u
maccoi 20...40 xr.

[Tory4aroT OyTOBBIN KAMEHB U3 U3BEPIKEHHBIX, OCAIOYHBIX U METAMOP()HUECKUX TOPHBIX
nopoa. [lpumeHstoT nst ycTpoiicTBa OyTOBBIX M OyTOOETOHHBIX (DYHIAMEHTOB, MOJ3EMHBIX
CTCH, CTCH HEOTAIUTUBAEMBIX 3/IaHUH.

KaMuu cTeHOBBIE M3 TOPHBIX IOPOA — MaTepuall B BHIE IPSAMOYTOJIBHOTO
napauienenumnena pasmepom  390x190x188, 490x240x188 wu  390x190%x288  MmM.
M3roTaBamMBaioT UX U3 FOPHBIX MOPOJ CO CPeAHEl MIOTHOCTHIO 10 2200 Kr/M® B OCHOBHOM U3
U3BECTHSKOB U Ty OB. [I[pUMEHSIOT 7151 KIaJIKM CTEH, IePeropoioK U APYTUX yacTe 37aHui 1
COOpPYKECHUM.

KpynHble cTeHOBBIe 0JI0KM N3rOTaBIMBAIOT BHIMUIMBAHUEM U3 TOPHBIX MTOPOJ CpeIHEN
IIOTHOCTHIO 10 2200 Kr/M3. DTO ByJIKaHHYECKHE Ty(bl, M3BECTHSK, TOJOMHTHL [IpUMEHSIOT UX
JUISl KJTaJIKK Hapy’KHBIX CTEH.

K O6J'II/ILIOBO‘-IHI>IM MaTtepuajaM H HU3ACIIHUAM U3 MPUPOIHOIO KaMHSA OTHOCAT IIIIHUTHI
O6J'H/IHOBO‘-IHBIC IMUJICHBIC, APXUTCKTYPHO-CTPOUTCIILHBIC U3C/INS, IIJINTHI ICKOPATHBHBIC.

IInuThl 00/IMIIOBOYHBIE NUJIEHbIE U3 IIPUPOJIHOTIO KaMHS MOJIYy4aroT pacluIuBaHUEM
KaMeHHBIX 0J10kOB. OHM umeroT Aiuny ot 150 go 1500, mmpuny ot 150 1o 1200 u Tonumuy ot
8 10 30 mm. ITpuMEHSIIOT UX JUI HApYKHOW ¥ BHYTPEHHEN OTAEINIKH 3JaHui U coopyxkeHui. J{is
OOJIMIIOBKY CTEH M3rOTABIUBAIOT IUIMTHI U3 TPAHNUTA, CUEHUTA, Oa3aibTa, MpaMopa, U3BECTHSIKA,
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necYannka, Typa M APyrux TOPHBIX MOpoj. HacTwika TOJIOB BBITIONHAETCS IUIUTAMHU W3
rpaHuTa, 1abpoAopuTa U pexke MpaMopa.

APXHTEKTYPHO-CTPOUTEIbHBIE M3/1eJHA U3 IPUPOJHOTO KaMHS MOJY4aroT U3 OJIOKOB
WJIM HENOCPEICTBEHHBIM BBIITMIIMBAHUEM U3 T'OPHBIX NOpoA. IIpenHazHaueHsl 1 HapyKHOU U
BHYTPEHHEN O0JINIIOBKH 3/1aHUI U COOPYKEHH, yCTPOWCTBA apareToB, OrpakI€HNUN JIECTHULL.
M3roraBinBarOT MX U3 TPaHUTA, MpaMopa, IJIOTHOTO W3BECTHAKA, OJIOMUTA, NECYAHHKA U
JIPYTUX TOPHBIX TIOPO.

LokoabHbIE MUIEHBIE H KOJIOThIE 0,10KkHM UMeroT 1inuHy oT 500 no 1500, mupuny - ot
200 no 1200, Tonmuay — oT 40 10 60 11 muieHbIx 1 oT 100 10 300 MM 1151 KostoThIX. DakTypa
MTOBEPXHOCTH MOYKET OBITh MIJICHAS, U (OBaHHAs, TOJMPOBaHHAS, ‘‘CKajla”’, TOUeyHasl.

HakpbiBouHbIE IWJIEHBIE H KOJIOTHIE INIUThI NMEIOT JuIMHY OT 500 1o 1500, mmpuny
oT 200 10 500 u Tonmuuy ot 15 1o 40 nns nunensix 1 oT 100 o 150 MM a1t KostoThIX. DakTypa
Takas K€, KaK M JUUIS [IOKOJbHBIX IIJIUT, 32 UCKIIOUEHHUEM ‘‘CKajIbl.

IHomokoHHBIE MUJIEHBbIEe IIUTHI UMEIOT JMHY 0T 600 1o 1500, mupuny ot 220 mo 400
u TonuHy ot 20 10 40 MM co nutrdpOBaHHOMN, WU MOJIUPOBAHHON (HaKTypaMH.

LeabHble MUIEHbIe M KOJOThIe CTYNEHHM W3roTaBivBaroT JuHOM oT 600 mo 1500,
mpuHor oT 260 10 400 u Tonmmuo#n ot 80 10 120 y nmunensix u ot 120 10 200 MM y KOJTOTBIX.
dakTypa MOBEPXHOCTH MOXKET OBITh MIJICHAs, NIIM(OBAaHHAS, MOJUPOBAHHAS. Y KOJOTHIX
CTYIIEHEW — TOYEYHas.

IpocTrynu nuiensie uMeroT 1uHy oT 600 1o 1500, mupuny ot 300 1o 400 u TonmuHy
or 20 mo 40 mm. ®dakTypa TOBEpXHOCTHM — TMHJIEHAs, NUIM(OBaHHAsS, MOJIMPOBAHHAS,
TepMooOpaboTaHHAs UJIU TOUCUHAS.

IHapaneTsl nujeHble NPSIMble U KPUBOJMHEHbIE U3TOTAaBIMBAIOT JIMHOM oT 500 10
1500, mmpunoii ot 80 1o 200 u Beicotoit ot 500 go 1200 MM, mapaneTsl KOJIOTbIE — JJIUHOU
ot 500 no 1500, mmpunoi ot 200 no 400 u Beicoroit ot 500 no 1200 mm. Mmerot nunenyto,
nUM(OBaHHYIO, TOJUPOBAHHYIO UM TOYEUHYIO (DaKTypy.

LTl 1eKOpaTHBHBIE HA OCHOBE NPHUPOAHOrO KaMHs IOJIYYalOT U3 IPUPOJHOTO
KaMHS M HEOPraHWYECKUX WM MOJHUMEPHBIX CBA3YIOWUX. M3roTraBimMBalOT ¢ MO3aW4YHOM,
OpeKYneBUTHON MM OPHAMEHTHOM MOBEPXHOCThIO. IMEIOT MpSAMOYTONIbHYI0 OpMY JITMHON
oT 200 no 1500, mmpunoit ot 200 1o 1200 u TonmmuHoM oT 10 10 40 MMm. [IpennazHaveHsl A1t
HapyXKHOW U BHYTPEHHEW OOJIUIIOBKHU 3/1aHUN U COOPYKEHUH.

3.6. 3amura, TpPAaHCNIOPTHPOBAHME M XpPaHeHHe TNPHUPOIHBIX KAMEHHBIX
MaTepHAaJIOB

Kamennble mMatepuanbl B YCIOBHUSIX CIIY)KObI B KOHCTPYKIMSIX U COOPYKEHHSIX MOTYT
MOJIBEpraThCsi MEJYICHHOMY pa3pyILIeHHI0. DTOT MPOLIECC MO aHAJIOTHH € pa3pyIIeHUEeM TOPHBIX
NIOpPO/1 Ha 36MHOW TOBEPXHOCTH HA3bIBAIOT 8bigempusaruem. OCHOBHbIE IPUUUHBI PA3PYLLIEHUS
KaMEHHBIX MaTe€pHaJIOB B COOPYKEHUSX:
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— pacTBOPSIOIIEE AEWCTBUE BOJIBI, YCHIIMBAIOIIEECS pACTBOPEHHBIMH B HEH razamu
(SO2, CO2 m np.);

— 3aMep3aHue BOJbI B IOpax M TPEIIMHAX, COIPOBOXKIAIOLICECS IIOSBICHHEM B
MaTepuaie O0JIbIINX BHYTPEHHUX HANPSKEHUH;

— PE3KOC H3MCHCHHC TCMIICPATYP, BBIZBIBAIOIICC IIOABJICHHC Ha IIOBCPXHOCTHU
MaTcpurajia MUKPOTPCIIUH.

Bce MCPOIIPUATHA 110 3alMUTC KaMCHHBIX MATCPHUAJIOB OT BEIBCTPHUBAHUSA HAIIPABJICHBI HA
ITOBBIIICHUEC HUX HOBCpXHOCTHOfI INIOTHOCTH U Ha IIPCIOXPAHCHUC OT BO3JCHCTBUS BIIaru.

CToilKOCTh MaTepHalOB MPOTHB BBIBETPUBAHUS MOKHO IOBBICUTh KOHCTPYKTHUBHBIMH
MEpaMH, K YUCILYy KOTOPBIX OTHOCST O0€CredeHre XOPOUIero CTOKa BOAbI U MPUAaHHE KaMHSIM
IUIOTHOW Y TVIAJIKOM ITOBEPXHOCTH, HAIIPUMEP 3€pKaabHON. CTOMKOCTB MPOTUB BBIBETPUBAHUS
IOPUCTBIX MaTEPUAJIOB CYIIECTBEHHO MOBBIIIAETCA IIPU CO3AAHUH Ha UX JIMLEBOM IOBEPXHOCTU
IJIOTHOTO BOJIOHEITPOHUIIAEMOTO CJI0sI WIh TUapodoOu3aIuei.

Bo BpCMA TPAHCIIOPTHPOBAHWA H XPAHCHHUA IIPHUPOIHBIX KAMCHHBIX MATCpHUAIIOB M
U3ICIUi U3 HUX H606XOI[I/IMO CO6J'IIO,Z[aTB MCPBI, HCKIIIOYAIOINIMEC HMX MCXAHHYCCKOC
MOBPCIKACHUC, 3arpA3SHCHUC U YBJIAKHCHHC.

OOyMLIOBOYHBIE IUIMTHI TEPEBO3SAT B MPOYHOM Tape, NPUCIOCOOIEHHOW ISt
MEXaHU3UPOBAHHOM TOTpy3KW U pasrpy3ku. llpu TpaHCHOPTUPOBKE IUIMTHI CIEAYET
YCTAHABIIMBATh B BEPTUKAJIBHOM MOJIOKEHUHU MOMAPHO JHUIEBBIMH MOBEPXHOCTSIMH BHYTPb C
NPOKJIAKON MEXIy HUIMH OyMard U 3aKperuisiTh KIUHbSIMH.

Kamnu O6JII/II_IOBO‘-IHLIC U CTYICHH VYKIAABIBAIOT pPAAaMH, HUCIIOJIb3Yyd ACPCBAHHBLIC
IMMPOKJIaJIKH. [InuTe! JJIA TIOJIOB XPaHAT YIIOKCHHBIMU Ha JJIMHHOC p€6p0 B OIWH psAd 110 BBICOTE.

ByTOBBI KaMEHB XpaHST HABAJIOM Ha OTKPHITON IUIOIIAJIKE B MIPSIMOYTOJIBHBIX MITA0EISIX
06bemMoM 110 200 M3 u BeIcOTO# 1 M. MesKne KaMHU 3aChIIAI0T BHYTPh MITA0EIs.
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4. ICKYCCTBEHHBIE OBXXUI'OBBIE MATEPHAJIBI

4.1. Kepamuueckue MaTepuaJbl U UX Kjiaaccupurkanus

KepamMuyecKMMH Ha3bIBAIOT U3JENMS U MaTepUaibl, MIOJy4aeMble U3 TIIMHSIHBIX Macc
WIN U3 UX CMecel ¢ MUHEpaJbHBIMU JoOaBKaMU IyTeM (POPMOBaHMS, CYIIKA U 00XHra npu
temmeparype 900...1300 °C. B pesynpTaTe oOKHMra TJIMHSHAs Macca NPEeBpaIacTcss B
MCKYCCTBEHHBIM KepaMUYECKUI KaMeHb, 00J1a/1at0IUi BBICOKOW MPOYHOCTHIO U TJIOTHOCTHIO,
BOJOCTOMKOCTBIO, BOJOHEIIPOHUIIAEMOCTBI0, MOPO30CTOUKOCTBIO U JOJITOBEYHOCTHIO.

Bricokasi mpOYHOCThH, JOJITOBEYHOCTh U OOJIBIION aCCOPTUMEHT W3ACIUM JaroT
BO3MOKHOCTh IIMPOKO HCIIOJIB30BaTh WX BO BCEX YACTIX 3JaHUM W COOPYKEHHH — OT
dbyHgamenTa 10 KpoBiu. [103TOMy B 3aBUCUMOCTH OT Ha3HAYCHHS KepaMUUECKUE MaTEPHAIbl U
U3JICTTHS MOYKHO Pa3CIMTh Ha CIICIYIONINE TPYIIITHL:

CTEHOBbIE MATEPHAJIbI M U3/1eJIM — KUPIUY OOBIKHOBEHHBIN MJIACTUYECKOTO POPMO-
BaHMS U TOJIYCYXOrOo MPECCOBAHUsS, KUPMUY U TUIUTHI MYCTOTEIbIE U TMOPHUCTOIYCTOTENbIE,
KaMHHU TyCTOTEJbIC IIACTHUYECKOro (hOpPMOBAHUS, KHPIHY CTPOUTEIIBHBIA JIETKUN, KPYITHBIC
OJIOKM M3 KUpIUYa W KaMHEH, IMaHeIH U3 KUpIU4Ya U KaMHEH; OTHAeJI0YHble MaTepHuaibl —
KUPIUY U KaMHU JIUIEBbIE ((pacagHbie), IITUTKH OOJIHII0-

BOUHBIE (pacaJHble HATYpaJIbHOI'O IIBETA, AHIOOMPOBAHHBIEC, TIJa3ypOBaHHbIE, (asHCOBbIE
IUIMTKM W BCTPOEHHBIE JEeTald Ui OOJIMLIOBKM BHYTPEHHUX CTEH, pa3Hble OTHEJIOYHBIE
MaTepuaibl; MAaTEPHaJbl AJIs1 NEPeKPBbITUI M MOKPBITHI — KAMHU ITyCTOTEJIBIE HEHECYIINE
U He-

cymue, O6anku, OajgoyHble HACTWJIbI, MAHENW I MEPEKPBITUN M MOKPHITUH, KepaMU4ecKue
JIOCKH; KPOBeJIbHbIEe MATEPHAJIbI — YEPEINIIA JICHTOYHAsl, IITAMIIOBAHHAs, KOHBKOBAs U CIIe-

UaIbHON (JOPMBI; MATEPHAJIbI AJI MOJ0B M JOPOT — KUPIUY U TUIUTHI KIIMHKEPHBIE, TUTUTKU
U1 TIOJIOB; TEMJIOU30JISIMOHHbIE MATEPHAJIbI ¥ 3aII0JTHUTEJIH /sl JIerKUX 0eTOHOB
— KepaM3Hu-

TOBBIN TPaBHii, MyCTOTENBIN TPaBUH, arJIONOPHUT, BCITyUYEeHHBIE TIEPIUTOBBIC MIEOEHb U MECOK,
BCITYYEHHBII BEpPMUKYJINT, YKPYITHEHHBIEC JIETKUE U3/I€NIMs HA OCHOBE BCIIyYE€HHBIX MAaTEPUAJIOB;
u3JeJins U MaTepUuaJibl Pa3jiIMYHOr0 HA3HAYeHUs — TPYObl, CAHUTAPHO-TEXHUUYECKUE

U3JIeNNs, OTHEYIMOpPHBIE MAaTEepPHANbl, KHUCJIOTOYMOPHBIE W3ACIUS, JIIEKTPOU3OJISAIIMOHHBIC
U3JIENNs, OTONMMTENbHBIC paauaTophl, Kadenb meyHou, (acOHHBIC CTPOUTEIbHBIC W3JIEIHS,
KepaMHYECKUH IIeOCHb.

4.2. Cpipbe 1J1s1 OJIy4YeHUs] KepaMHYeCKMX MaTepUAJIOB U M3/1e/THil

OCHOBHBIM CBIPBEM IJIA IPOU3BOACTBA KCPAMUICCKUX MATCPUAIIOB U I/ISI[GJ'II/Iﬁ ABJISAKOTCA
MOHTMOPHUIINIOHUTOBLIC U KAOJIMHOBBIC TJIMHEIL.
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HOJ'IO)KI/ITCJ'ILHBIMI/I CBOﬁCTBaMH T'JIMH ABJIAIOTCA: INIACTUYHOCTh, U3MCHCHUC HpO‘IHOCTI/I
Ipu NU3MCHCHHNHU BJIAXHOCTH, CIICKACMOCTH (Hepexoz[ B KepaMI/I‘IeCKI/Iﬁ KaMeHB).
OTpHHaTeHBHOﬁ OCO6€HHOCTI)I-O TJIMH ABJIACTCA 3HAUUTCIIbHAA yCaaKa IIPH CYHIKC U 06)KI/IFG
(10...15 %).

Jlnst mpugaHus rIMHE XOopolieil (GopMyeMOCTH, a KepaMUYECKUM U3JIETUSIM TpeOyeMbIX
CBOICTB B IJIMHY BBOJAT Pa3jINYHbIE T00ABKH.

Oromawmmue nodasku. Hemiactuuneie BenjectBa. VX BBOJST B. MJIACTUYHBIC TJIMHBI
JUISL YMEHBIICHHUS] KOJIMYECTBA BOJBI, HEOOXOAMMOW Ui TMOJYYEHHS JIErKOGOpMyeMOro
TJIMHSIHOTO TECTa, YTO B UTOTE COKpaIaeT ycaaky (1o 2...6 %).

B kadecTBe oTomarmmx J00aBOK Yalle BCETO MPUMEHSIOT K8APYEQblll NeCOK, Wamom
(000KeHHAs! M U3MENIbUCHHAS TIIMHA), 00U U30eautl, MOLOMbIU WIAK T 301).

IaacTuunupyronue m00aBKu. VX BBOAAT ¢ IENbIO TOBBIIMICHHUS IUIACTHYHOCTH
(OpPMOBOYHBIX CMECEH.

K HHM OTHOCSTCS BBICOKOIUIACTUYHBIC TJIWHBI, OCHTOHHUTHI, TOBEPXHOCTHO-aKTUBHBIC
BEIICCTBA.

IHopooOpa3yommue no6aBku. OpraHuyeckue BbIroparoImre 1006aBku. Ux BBOAST st
MOBBIIICHUS] TOPUCTOCTU YEPENKA U YIYyULIEHUS TEIUIOU30JSLUOHHBIX CBOMCTB KEPAMHUECKUX
151631 (15070

K HUM OTHOCSTCS: IpeBecHble OMWIKH, YTOJbHBIA MOPOIIOK, TOp(sHAs MbUIb. JTH
J00aBKH SIBJISIFOTCSL OJTHOBPEMEHHO U OTOIIAIOIIMMH.

InaBHuU. VX BBOAAT C LIENBI0 CHUKCHHS TEMIIEPATYPHI 00KHUTa KEPAMHUUECKHUX H3CIUN.
K HMM OTHOCATCS: MOJIEBBIE MINAThI, JKEJIE3HAsl pyAa, JOJOMHUT, MATHE3WUT, TaJIbK,
MeCYaHUK, IETMATUT, CTEKJIO00H, MEPIIUT.

4.3. IIpou3BoACTBO KEPAMUYECKUX MATEPHUAJIOB U U3/1eJNil

[Tpor3BOICTBEHHBII NPOLIECC COCTOUT U3 CJAEAYIOIIMX OCHOBHBIX 3TANOB: JOOBIUU
TJIMHBI B Kapbepax; MOATOTOBKUA Macchl; (POPMOBaHUS M3MENHMA M3 MPUTOTOBICHHONW MAaCCHI;
CYHIKH OT(H)OPMOBAHHBIX U3IEIHIA; 00XKHUTa BBICYIIEHHBIX H3CIHI.

ITogroroBka mMacchl. 3akirogyaeTcss B O6OF21HICHI/II/I, ,21p06JI€HI/II/I, TOHKOM IIOMOJIC
MaTcpruajioB, YBJIAKHCHUMU U TICPECMCUHIMBAHUN MACCEHL. HOI[FOTOBJ'IGHHHG MaTcpualibl
KCpaMI/IqCCKOﬁ MacCChl THIATCJIIBHO CMECIIINBAIOT.

®opmoBanue u3eauii ceipua. Paznuyaror Tpu criocoba popMOBaHUS: IACTUYECKHM,
MOJIYCYXOH U IIUIMKEPHBIU.

Inacmuueckuii cnocob ¢hopmosarnuss opuenmuposar Ha UCTOJIb30BaHUE (POPMOBOYHBIX
cMmeceil ¢ BiaaxHocThiO (18...23 %). dopmoBaHKE MPOU3BOAUTCS HA JICHTOYHOM IIHEKOBOM
npecce. [nmHsSHAs Macca TepeMeniaeTcs ¢ TOMOIIbI0 ITHEKAa K CYKAIOIICWCs TOJIOBKE,
VIUTOTHSIETCS. U BBIJIABIIUBACTCS Uepe3 MYHAIITYK B BUJIE HEMPEPHIBHOTO Opyca, JCHTHI, WU
TpyOBI o naBienuem 1,6...7 MIla.
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Takum criocooom MMOJIy4aroT KUpIKU4Y, IIYCTOTCJILIC U3ACIINA, TPY6I>I nT. nO.

Ilonycyxoii cnocob npeccosanusi TIPUMEHSIETCS TpU HHU3KOW BiaxkHocTU (5...8 %)
dbopMoBoUHOI cMecu. M3 monycyXux mopoImKooOpa3HbIX Macc u3zeauns GOpMyIOT Ha mpeccax
BbicOKOTrO maBieHus (15...30 MIla). Mznenus ceipiia obGnagaroT OOJbIIEH MPOYHOCTHIO U
TOYHOCTBIO pa3MepoB, YEM IPH IJIACTHUYECKOM CIHOc0o0e, a TakKe XapaKTEepPU3YIOTCS HHU3KOM
ycaakou nmpu ooxure. TakuM crnocoO0M U3rOTOBIISIOT KEPAMHYECKYIO IUTUTKY.

Inuxepnoe numve TPUMEHSETCS B TEX ClIydasx, Korja HEoO0XOAMMO, BO-TIEPBBIX,
JOCTUTHYTHh 0CO00 TINATEIBHOTO CMEIIMBAHMS HCXOJHBIX KOMIIOHEHTOB M, BO-BTOPBIX, AJIS
(OopMOBaHUs CIIOKHBIX 110 KOHPUTYpallMM U TOHKOCTEHHBIX H3AeNHi. BrakHOCTh muImkepa
cocrasnser 35...45 %. OtoT MeTon (OpPMOBAaHMS OCHOBAaH Ha CBOMCTBE THIICOBBIX (hopm
BIIUTHIBATh B ce0s1 4aCTh BOJIBI U3 LUIUKEPA.

[IInukepsl NPUMEHSIOT B NPOU3BOACTBE CAHUTAPHO-TEXHUYECKOM, IEKOPATUBHOM,
XUMHYECKH CTOMKOW KEPAMHUKH H JIp.

Wznenusi, oropMOBaHHBIE TUIACTUYECKUM M INUIMKEPHBIM CIIOCOOaMHU, HEOOXOIUMO
cymutb. [Ipu monycyxom criocode hopmMoBaHUs U3ACIIHS UMEIOT HE3HAUYUTEIBHYIO BIIAYKHOCTD,
KOTOpasi MpH 00KUTE HE BBI3BIBACT PACTPECKUBAHUSI.

Cymka wu3equil cbIpua IMpeAcCTaBiIgeT co0OW mporecc yraajaeHus (HU3NUECKH
CBSI3aHHOM BOJIBI.

B Hacrosiiiee BpeMst Ha IPEMPUATHAX IPUMEHSIOT UCKYCCMBEHHYIO CYUIKY B CYIIHIIKAX
MEPUOUYECKOTO WIIM HETIPEPHIBHOTO JEHCTBUSA. B KauecTBe MCTOYHUKA TETJIOTHI UCIIOJIb3YIOT
ropsiunii Bo3ayx ¢ remmneparypoit 50...85 °C..

[TpoaomKUTENBHOCTD CYIIKH cOocTaBisieT 1...3 cyT.

O0:xur U31eMii — BaXKHEHIINH 3Tan B MPOU3BOJICTBE KEpaMUUYeCKUX u3aenuii. B xoxe
ooxura mpu 100...120 °C ymansercss ¢usudecku cBs3aHHas Boxaa, npu 450...650 °C —
XUMUYECKH CBA3aHHAs BOJA, IIPU 3TOM TJIMHHUCTBIE MHUHEpPAJIbl pa3pymiatorcs. JlanpHeiimiee
noBbIIeHHEe TemmepaTypsl oOkura mo 900...1200 °C mpuBOAMT K pACIIABICHUIO YaCTH
MaTepuala, B pe3yibTaTe 4Yero MPOMCXOAMUT CIIEKAaHHE Macchl U 00pa30BaHUE KEPAaMUYECKOrO
Yepernka.

[Tocne oOxura m3aenus oxiaxmaroT. [Iporecc oxyaKacHUS BEChbMa OTBETCTBCHHBIMH,
IIPH ATOM HEJIONYCTUM PE3KUH Mepenaj TeMIeparyp, Tak Kak 3TO BIEYET 3a cOO00H 00pa3oBaHue
TpemrH. B HauanpHOM cTauu TeMIepaTypy CHIKAIOT MEIJICHHO, U JIUIIb MOCJE JOCTHKCHUS
650 °C mporecc oXJ1axJIeHUSI MOXHO YCKOPHUTb.

TemmepatypHbIil peXXUM U IITUTEIHLHOCTh 00KHTa 3aBHCAT OT cOCTaBa MUXTH. OOBIYHO
IPOJOJIKUTENIBHOCTh O0XKUIa coCTaBisIeT 1...3 CyT.
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CoprupoBKka M XpaHeHMe KepamMuuyeckux wusgeamil. Ilpu BbIrpy3ke u3 mneuu
KepaMU4ecKue u3ienus copTupyroT. KauecTBo u3nenuii ycraHaBIUBaIOT MO CTENEHU 00KuUra,
BHEIIHEMY BHUY, popMme, pazMepam, a TaKkKe 10 HATMYUIO B HUX PAa3IMYHBIX A€(PEKTOB.

ITocne COPTUPOBKU HU3OCIHA HAIIPABJIAOT Ha CKJIA[, T'AC XPaHAT OO0 OTIIPABKH Ha
CTPOUTCIBCTBO. KI/Ipl'II/I‘I N KCPpAMHUUCCKHC KaMHH YKIIAAbIBAIOT Ha IIOAJOHBI M XPAHAT Ha
OTKPLITBIX IINIOIIAJKaX. O6J'II/II_IOBO‘IHBIG INIMTKH PaCCOPTHPOBBIBAIOT I10 IBCTAM U pa3McCpaM,
YIIAaKOBBIBAIOT B ANIMKHU W XPaHAT B 3aKPBITHIX CKJIaAax. CaHI/ITapHO-TCXHI/I‘—IeCKI/IC n3aciausd,
npomeamunue COPTHUPOBKY M KOMILJICKTOBAHUC apMaTypoﬁ, YIIaKOBBIBAIOT B CIICHHAJIBHBIC
AIMUKU U XPAHAT B 3aKPBITHIX CKJIaJdax.

4.4. CTeHOBBIE KepaMH4YeCKHe MATEePHUAJIbl U U3/1eJIUs

Cpenn CTEHOBBIX KEpaMUYECKUX MaTE€pHAIOB M M3JENHUNA Hanbojiee pacrnpoCTpaHEHBI
PANOBOM KEpaMHUYECKUI KUPIINY U KEPAMHUYECKUE KAMHHU.

Kepamuuecknii KMpNM4Y — HCKYCCTBEHHBIH KaMeHb B (opMe MNpsSMOYroJbHOTO
napajuienenumnena (puc. 6), ABISAETCA CaMbIM JIPEBHUM HCKYCCTBEHHBIM CTPOMTEIbHBIM
MaTepualioM. 3a ThICSUEIEeTUsI OH IPAKTUYECKU HE U3MEHWI HU ()OPMBI, HU (PAKTYpBHI.

Puc. 6. Kepamuueckuii
OOBIKHOBEHHBIN KUPIIAY
MIACTUYECKOTO
dbopMoBanus (a) u
MOJIYCYXOTO MPECCOBAHUS
(6):

1 - mocTenn; 2 - JI0XKOK; 3 - THIYOK

HeOonpmmioii pa3mep Kuprnuua OOBIKHOBEHHOTO OOBSCHSIETCA JABYMS IPUYHMHAMHU.
BonepBpix, Macca Kupmnuua, YKIaJbIBAEMOIO0 BPYYHYIO, HE JIOJDKHA TPEBHINATh 4 Kr W,
BOBTOPBIX, TOJYYCHHUE KPYITHOTO MAaCCUBHOT'O KEPAMUYECKOTO M3JCIHSI 3aTPYAHUTEIBLHO, TaK
KaK CyIIKa U OOKHI TaKWX W3JENHI MPOTEKAIOT JIOJITO W, KaK MPaBUIIO, COMPOBOXKIAOTCS
OonpImMu nehOpMaIUSIMU U PACTPECKUBAHUEM U3JICITHA.

[ToaToMy Uil yMEHBIIEHHS Macchl M TOJNIIMHBI HApYKHBIX CTEH BMECTO OOBIYHOIO
KApIHYa IPUMEHSIOT KepaMUUeCKue KaMHU (M31eHs, UMEIOIINE pa3Mepsl 00JbIle KUpPINya),
KOTOPBIE XapaKTEPU3YIOTCSI MEHBIIEH TUIOTHOCTHIO, 00Jiee HU3KOW TEIUIONPOBOJIHOCTHIO, YEM
OOBIYHBIN KUPHHUY, HO 00JIaJJal0T JOCTATOUYHON MPOYHOCTHIO.

Kupnuu u kaMHH JDOIDKHBI MMETh (OpMy MNPSMOYTOJBHOTO Mapajuleenureaa ¢
IpsIMBIMU peOpaMu U YIJIaMH, POBHBIMU I'PaHSIMHU

KI/IpHI/I‘-I HU3TrO0TaBJIMBAIOT MOJHOTCIIBIM U ITYCTOTCIIBIM, KAMCHB - TOJIBKO ITYCTOTCJIBIM.
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[TycToThl B M3JEIMAX MOTYT pPacloyaraTbCs MEPHEHAUKYISPHO (BEPTHUKAIbHBIE) WM
napajieNbHO MOCTeNU (TOPU30HTAIIBHBIE).

[To mpounocTn u3nenuss noapasAessitoT Ha mapku M100, M125, M150, M175, M200,
M250, M300.

ITo Mopo3ocrtoiikocTu u3aenus noapasneisitor Ha mapku F25, F35, F50, F75, F100.

BOI[OHOFJIOH.[CHI/IC KCPAaMHUYCCKOTO KHMPIIMYa 1 KCPaMHUYICCKOIo KaMHA JOJIKHO OBITH HE MCHEE
6 %.

Kupnuu kepamuueckuil psaoBoid MPUMEHSIOT Ul KJIAJKU BHYTPEHHHX M HapyKHBIX
CTEH, CTOJIOOB, CBOJIOB M JAPYI'MX YacTeW 3[aHUil, B KOTOPBIX MOJHOCTBIO UCIONB3YETCS €ro
BBICOKAs IIPOYHOCTb.

[TycTroTenblit KUPNIUY TPUMEHSIOT ISl HAPYKHBIX U BHYTPEHHHUX CTEH 3JaHHM, a TaKXKe
B IIOKOJISIX 37IaHUH BBIIIE THAPOU3OJIAIIMOHHOTO ciios. Henmb3st ucnonp30Bath €ro AJis lOKOJIeH
3IaHU{ HUKE TUAPOUIOISIIIHOHHOTO CJIOS U J1T1st DYH/IaMEHTOB.

4.5. Kepamuyeckue TpyObl

[To HazHaueHuro TPyObI MOAPA3ACIAIOT HA KaHAIU3AIMOHHBIC U IPEHAXKHBIE.

Kepamnueckne kaHaau3aluoOHHbIe TPYObI 001aat0T 60JIee BHICOKOW CTOMKOCTBIO K
arpecCUBHBIM CpeliaM, YeM UyTYHHBIE U KeJIe300€TOHHBIE, YTO 00ECIeUYnBaeT UM IIHPOKOE
NPUMEHEHHE B CTPOUTENHCTBE KAaHAIM3AI[MOHHBIX CETeH, OCOOCHHO NpeIHA3HAYEHHBIX IS
OTBOJIa TPOMBIIIICHHBIX CTOYHBIX BOJ, COJAEpIKAlIUX OOJIBIIOE KOJWYECTBO arpeCcCHUBHBIX
BELIECTB.

[Tpou3BomAT KaHAIM3AIMOHHBIE TPYOBI IMIMHApUYECcKoi (Gopmbl niauHONU oT 800 110
1200 MM u BHYTpeHHUM quamerpoM ot 100 1o 600 mm. Ha onHOM KOHIlE nMeeTcs pacTpyo Juist
COCTMHEHUS OT/CIIbHBIX 3BEHBEB TPYOOIPOBO/IA.

OCHOBHBIM CBIPBEM JIJIsI TIPOU3BOJICTBA KAaHAIM3AIMOHHBIX TPYO CIy’KaT IJIACTUYECKUE
CIIEKAIOHEeCs TYroIUIaBKUE TJIMHBI, KOTOPHIE Jal0T OOIIyI0 ycajuky u3zenui He Ooiee 8 %.
Bonbime pa3mepsl, cinoxxHbIe (OPMBI 1 OTHOCUTEIHFHO TOHKUE CTEHKU KaHAIM3AIIMOHHBIX TPYO
TpeOYIOT OCOOCHHO TIIATEIHHON MOJATOTOBKH U MEepepabOTKHA UCXOIHOTO ChIPhs. [IpUMEHSIOT
MJIACTUYECKUM U MOTYCYXO0M Crtoco0 mpuroToBiaeHus GopMoBOUHOM Macchl. bonee adpexTuBen
MOJIYCYXOH Croco0, 00ecreynBaromuili TOYHYIO JO3UPOBKY M XOpOIlee CMEIIWBaHUE
KOMIIOHEHTOB.

Kepamunueckue ApeHakHble TPYObI TPUMEHSIOT MIPH YCTPOUCTBE 3aKPBITOTO JPECHAXKA
JUISL OCYIIIEHUs 3eMeb (puc. 7).
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Puc. 7. Buapl kepamuyeckux
JTpeHaXHBIX TPYO: 1 -
WIMHAPHYECKAs; 2 - HWIHHIPUIECKAs C
ONOPHOM MIOCKOCTBIO;

3 - nepdopupoBaHHas; 4 - rpaHeHas;
5 - pudnenas; 6 - ¢ hackamu;
7 - ¢ pUrypHBIMHU TOpLIAMHU

TexXHONOrM4ecKuil Mmpoluecc M3roTOBIEHUS KEPaMHUYECKHUX JIPEHAXXKHBIX TPYO CXOXK C
IPOLIECCOM M3TOTOBJIEHHS TPYO KaHATM3AIMOHHBIX.

HpeHaxHpie TpyObl UMEIOT CICAYIOIINE TEXHUYECKUE XAPAKTEPUCTUKU: BHYTPECHHUU
nuametp 25, 40, 50, 75, 100, 125, 150, 175, 200 u 250 mMm, nouna tpy6o— 333...500 mm;
TOJNIIIMHA CTEHOK TpyOnl §...24 MM; MOPO30CTOMKOCTh — 15 IHKIOB IOMEPEMEHHOTO
3aMOpaXKMBaHHUSA W OTTauBaHMs. Uepenmok TpyObl JOKEH MMETh OJHOPOJHYIO CTPYKTYpPY C
BOJIOIIOTJIOIIIEHHEM HeE BhIle 18 %.

CBIpBeM AJI1 IIPOU3BOJACTBA Tp}I6 ABJICTCA T'JIMHA C ,Z[O6aBKaMI/I IIECKa KepaMSHTOBOﬁ
IIbIJIN, OITUJIOK M YTIJIA.

KpoMme ycTpoiicTBa 3aKpbITOTO [peHa)xa IpU MEJIHOpallud 3€MEllb KepaMHU4YeCKUe
JpeHaXHble TPYObl MPUMEHSIOT IS JIpeHa)ka CTPOMUTEIBHBIX IJIOIAJ0K MPU HEOOIBIINX
[IyOMHAX 3aJI0’K€HUS U IPU OTCYTCTBUM OOJIBIIUX HArpy30K OT TPAHCIOPTHBIX CPENICTB.

4.6. Kepamuieckue u3aeiis 1151 HAPYKHbIX U BHYTPEHHUX 00JIHIIOBOK

®acagnas kepamuka. /s o6uoBkY dacagoB 37aHUN TPUMEHSIOT KUPIIAY U KAaMHH
JUIEBBIC, TUIMTHI Kepamudeckue (acanneie, ¢pacagHbie MalorabapuTHBIC IITUTKA U KOBPOBYIO
KEPAMUKY.

Kupnuu u xammu rxepamuueckue nuyesvie HE JOHKHBI UMETh BBILBETOB, BBICOJIOB,
KPYIHBIX BKIIOYEHUN U JApyrux nedekToB. JIuieBble MOBEPXHOCTH KUPIHUYA U KaMHS MOTYT
OBITh TTIAIKUMU, peTIbe(HBIMU WK OPaKTypEHHBIMHU.

[To mpeneny mpoYHOCTH NPU CHKATUU M U3TMOE KUPIUY U KaMHH JIensT Ha mapku 100,
125, 150, 175, 200, 250, 300. BogomnoriomieHne ux JOJKHO OBITH HE MeHee 6 % u He Oojee 14
%. B HacbllleHHOM BOJOW COCTOSHUM OHM JIOJDKHBI BBIIEpPKHBaTh 0e€3 KaKuX-I1M00
noBpexaeHU He MeHee 50 LMKIIOB ONEPEMEHHOT0 3aMOPAKUBAHNS U OTTaUBaHUS.

IInumer xkepamuueckue acaouvie MOAPA3ACTAIOT HA 3aKJIaJHbIE, YCTaHABIMBAeMbIe
OJIHOBPEMEHHO C KJIAJKOW CTEH, M TMPHUCIOHHBbIE, YCTaHABIMBAaeMble Ha pPAacTBOpE IOCHe
BO3BEJICHUS U OCAJKU CTCHBI.

TpeOGoBaHUsT IO MOPO30CTOMKOCTH K (hacagHBIM ITUTAM TaKUe Ke, KaK U K JIPYTruM
KepaMUYECKUM MaTepHrayiaM, MPUMEHAEMbIM IS OOJIMIIOBKH 3JIaHWH; BOJOTIOTJIOIICHHE UX HE
IOJKHO OBITE Oostee 8%.
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Inumku ¢acaonvie manoeabapummusie N3rOTOBISAIOT KaK TJIa3ypOBAaHHBIMH, Tak U 0e3
rJ1a3ypH.

dacagHpie IUTKU HCIIOJIB3YIOT KaK U3JCIINA IIPUCIIOHHOI'O KPCIUICHUA IJIA Hapy>1<H0171
O6J'II/IHOBKI/I IJIOCKOCTEH TOTOBBIX CTCH, a TaKXXC OJIA BHYTpeHHeﬁ 06J'II/II_IOBKI/I BECTHOIOJIEH M
JICCTHHUYHBIX KJIICTOK XMJIBIX U O6IJ_[CCTB6HHLIX SHaHHﬁ.

Kepamnueckue u3nenusi Ajsi BHyTpeHHell o0aumoBku. K sToil rpynmne uzgenuit
OTHOCSIT TUTUTKH JIJIs1 OOJHUIIOBKYU CTEH U TUTUTKH JJIsl TTOJIOB.

[Tnutku nnst OOJMIIOBKM CTEH MOAPA3AENSIOT HAa MAUoAuKo8ble, U3TOTOBISEMbIE U3
JIETKOIJIAaBKUX TJUH C OKPAIICHHBIM YEPENKOM M C JIMIEBOW CTOPOHBI MOKPBIThIE TIYyXOH
(Hempo3pauHoi) TIa3ypblo, U (PasHCcOBble, U3TOTOBISIEMbIE U3 OTHEYMOPHBIX OENOXKTYIITUXCS
JIMH ¢ J00aBKaMH OTOIIAIOIIUX MaTepUaioB (KBapIlI€BOTO MECKa U MOJIOTOTO TUIMTOYHOTO 0051)
C JIMIICBOM CTOPOHOM, MOKPBITON Mpo3padHoi Oenol rina3ypbro. [IIUTKM MPUMEHSIOT IS
BHYTPEHHEH OOJUIIOBKM CTE€H CAaHUTApPHO-TEXHHUUYECKHX VY3JI0B, a TaKKe IOMEIICHU C
MOBBIIIEHHOW BIIAYKHOCTHIO.

[1muTKH 17151 TTOJIOB U3TOTOBIISAIOT MOJMYCYXUM MPECCOBAHUEM U OOXKUTAIOT JI0 CIICKAHMUSI.
[To BUIY THIICBOM TTOBEPXHOCTH TUIMTKH MOAPA3IALISIOT HA 21adKue, ¢ peibehom u mucheHbwle,
a TI0 LIBETY — Ha 00OHOYBEMHbLE U MHO20YBEMHbIE.

[InuTku A7 MOJOB XapaKTEPU3YIOTCS BBICOKOM IJIOTHOCTBHIO (BOJOMOIJIOIICHHE HE
6onee 4 %) ¥ MalbIM UCTUPAHUEM (TIOTEPH MACCHI TIPU UCTIBITAHUU HE JIOJKHBI TPEBBIIIATH
0,08 r/cm?).

5. CTPOUTEJBbHBIE MATEPUAJIbI U U31EJINA N3 CUJIMKATHBIX
PACIIVTABOB

5.1. Ooune cBeeHUs

CTexyioM Ha3bIBAIOT BCE aMOpP(QHBIC TeJa, MOJydyaeMble B PEe3yJIbTaTe MEPEOXIKICHUS
pacriaBa He3aBUCUMO OT UX XMMHUYECKOT'O COCTaBa U TEMIEPATYPHOU 00JIACTH 3aTBEPACHUS U
oOnajaroiiye B pe3ysibTaTe MOCTENEHHOIO YBEIMYEHUS BSI3KOCTU CBOMCTBAMM TBEPJBIX TEI.
[Tepexo OT JKMJIKOTO COCTOSIHHS B CTEKJIO00pa3HOE TOHKEH OBITh 0OPAaTUMBIM.

Crexia moapa3iensitoT Ha MPUPOIHBIE U UCKyccTBeHHBIE. [IprponHbie 00pa3oBaich B
pe3yabpTaTe JAEATENbHOCTH BYJIKAaHOB, Hampumep oOcuauaHoBoe CTeKno. VckyccTBeHHbIE
CO37aHbl TPYZOM YEJIOBEKa.

B cTekinoo0pa3HOM COCTOSIHUM MOTYT OBITh MHOTHE BEIIECTBA. B CTpPOUTENBLCTBE
NPUMEHSIOT B OCHOBHOM CHJIMKAaTHOE CTEKJIO C MpeoOJialaHueM JTUOKCHIA KPEMHHUS
(kpemuesema) - SiO2 - u B MeHbmmx konmuyectBax AlpOs, Na,O, CaO, MgO. Hanpuwmep,
okoHHOE cTeks0 coctouT u3 SiOz (71...72 %), Na20 (15,2 %), Al203 (1,5 %), CaO (7,8 %),
MgO (4,0 %).
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5.2. ChipbeBble MaTepHAJIbI

CBIpI)eBI)Ie MaTcpualibl, NMPUMCHACMBIC I IIOJIYUCHHUA CTCKIIA, IMOAPA3ACIIAIOT Ha
OCHOBHBIC U BCIIOMOT'aTCJIBHBIC.

K OCHOBHBIM OTHOCSAT KBapIIeBBIi MECOK, KAJLIIMHUPOBAHHYIO COJy, CYyJIb(aT HATpus,
JOJIOMHT, U3BECTHSIK, ME.

Kpemueszem - SiO2 - BBOAUTCS Yallle BCEro B BHJIC KBAPIIEBOTO MMeCKa ¢ MUHUMAJIbHBIM
COJIEp’KaHUEM OKCHUJIOB kelne3a, Fe2O3 okpaimBaeT cTekiio B xenThii 11BeT, FeO - B rony0oil.
[Tpu nammuum Fe,O3 u FeO cTekiio mpruoOpeTaeT 3e1eHOBaThIi OTTEHOK.

Oxcun Hatpusi - NapO - BBOAUTCS B BHAEC KalbIIMHUpOBaHHOW cojbl NaCOs uiu
cynbara Hatpus NazSOs. Ilpu HarpeBanuu B ctekiomacce octaetcs NaxO; CO2 u SOs -
yinetyuuBaroTcsa. OKCHUIl HATpUsl YCKOPSIET CTEKJI000pa3OBaHHE W TOHIKACT TEMIIEpaTypy
BapKH CTEKJIA.

Okcnpa xkanpiud - CaO - BBoauTca B BuIe n3BecTHIka wiu Meita CaCOs. Okcug Maraus
MgO BBogutcs B Buae marHesuta MgCOs3 umu nonomuta MgCO3 xCaCOs. CaO u MgO
MOBBIIIAIOT XUMHYECKYIO CTOMKOCTh cTekna. Okcua amomuHus AloO3 BBOOUTCS B BHIE
TEXHUYECKOT0 TJIMHO3EMA, MOJIEBBIX IIMATOB WIM Ka0IUMHOB. OH MOBBIIIAET TYTOIUIABKOCTh U
XUMHUUYECKYIO CTOMKOCTh CTEKJIA.

K BcrmoMoratenbHbIM MaTepuaiaM OTHOCST OCBETIWTENIH, TIIYIIUTEIH, KPACUTEIH.
Ocgetnutenu - xnopua Hatpust (NaCl), cynbdat Hatpus (Na2SOa) - BBOAAT, YTOOBI 0CBOOOIUTH
CTEKJIOMacCy OT BUIUMBIX IMy3bIped. Paszmarasch, OHM BBIIETSAIOT Ta3000pa3HbIe MPOIYKTHI,
KOTOpbIE, YIIETYYUBAasCh, 3aXBaThIBAIOT APYTHE T'a3bl.

[mymurenn - coenunenust gropa, Gochopa - MpUAAIOT CTEKIIy CBETOPACCEUBAIOIIINE
CBOMCTBA.

Kpacurenu okpammBaioT cTekio: okcus Mmaprania Mn203 - B (pHOIETOBBI 1IBET, OKCH]T
xpoma Cr203 - B 3enensiit; coenuuenuss Hukens NiO, Ni2Oz, Ni(OH): mnpugaror
KpacHO(HOJETOBYIO OKpackKy, xyopHoe 30i10To AuCls - 1mBera OT HEXHO-PO30BOTO 0
TEMHOKpacHoro, coequnenus cepedpa AgNO3 u AgCI - 3010TUCTO-KENTHIN.

5.3. IIpou3BOACTBO CTEKJIA

HpOI/ISBO}ICTBO CTEKJIa COCTOUT U3 MOATOTOBKH CBIPHCBBIX MATCPUAIOB, IIPUTOTOBJICHUA
CMCECH, BApKHU CTCKIOMACCHI, U3TOTOBJICHHA CTCKIIIHHBIX MaTCpPUAJIOB U PIS,ZICJ'H/II‘/JI.

HO)IFOTOBKEI CBIPBEBBIX MATCPHUAIIOB BKIOYACT HMX CYIIKY MW HU3MCIBUYCHHUC.
HpI/IFOTOBHeHI/IC CMCCH 3aKJIKYACTCA B JO3MPOBAHHMU U CMCIIMBAHWU KOMIIOHCHTOB. BapKa
CTCKIIOMACCHI ITPONU3BOJUTCA B OCHOBHOM B CTCKIIOBAPCHHBIX ICYaX HCTIPCPBIBHOT' O ,Z[CI\/’ICTBI/IH nu
BKJIIFOYAa€T HCCKOJBbKO CTEII[HfIZ CI/IJ'H/IKaTOO6paBOBaHI/Ie, CTCKJIOO6pa3OBaHI/Ie, OCBCTJICHHC,
IF'OMOI'CHU3allHIO U OXJIAXKJICHHUC.

CunukaTooOpa3oBaHue sl OKOHHOTO CTekja mpoTekaet mpu temmeparype 800...900
°C. TIlpm oToM 0O0pa3yrOTCsS CIOXKHBIE CHJIMKATHBIE COCIWHEHHS. 3aBepuiaeTcs
crekiooOpazoBanne mpu Temreparype 1100...1200 °C. B pacmiaBe 3akaHUYMBAIOTCS BCE
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XUMHUYCCKHEC PCAKIINN U 06p3.3yIOTC$[ CJIOJKHBIE CHITUKATHL. Bee MMPCBpAIICHUA COITPOBOKIAAOTCA
BBIACIICHUCM OOJILIIIOr0 KOJIMYECTBA I'a30B.

Haunbonee BaxxHOU siBIIsieTcs cTaaus ocBetieHus. [Ipu temmneparype 1400...1500 °C.
CTeKJIoMacca OCBOOOXKIAaeTcs OT BHJIMMBIX Ta30BBIX BKItoueHUM. YacTh razoB ocraercs,
PacTBOPASACH B CTEKJIOMAcce. JTOT MPOLIECC YCKOPSAETCS MPHU BBEICHUN OCBETIUTEICH.

I'omorenuszanus (ycpenHeHI/Ie) IMPOTCKACT COBMCCTHO C OCBCTJICHUCM.

CrexnoBapeHHE 3aBEpIUACTCS  OXJIAXKIACHHEM CTEKIOMAacChl 10  TEMIEpPaTyphl,
no3BoJIsTIoNIeH (hopMoBaTh U3 Hee u3Aenus. [ okornoro crekna 3to 1100...1250 °C.

dopMoBaHUE CTEKJIa BBIMOIHICTCS MPECCOBAHMEM, BBIIYBAaHHEM, MPECCOBBITYBAHHUEM,
NPOKAaTKOM, , Ha paciuiaBe Merawia. Hambornee pacnpoCTpaHEHHOE JIMCTOBOE CTEKIIO
MIPOU3BOJIUTCS TTyTEM BBITATHBAHHS JICHTHI U3 BSI3KOH PACIUIaBJICHHON CTEKIIOMACCHI.

Haunbonee coBepmieHHBIM CIOCOOOM MOJYYECHUS JIMCTOBOTO CTEKJIA  SIBIISCTCS
¢oarcnoco6. Ilponecc ¢popmMoBaHHS MPOUCXOAUT HA TMOBEPXHOCTH PACIUIABICHHOTO OJIOBA.
I110cKOCTh THCTa, CONPUKACAIOIIANCS C TIOBEPXHOCTHIO METAJIa, HACTOJIBKO IJIAJKasl, 4TO He
TpeOyeT MOJIUPOBKH.

5.4. CBoiicTBa CTPOUTEIBHBIX CTEKOJI

O06nacTh TMPUMEHEHHS CTEKOJ 3aBUCHUT OT MX CBOMCTB. Baxuedmumu cBOMCTBaMH
ABIIAIOTCSL  MPOYHOCTh,  XPYIKOCTh,  TEIUIONPOBOAHOCTh,  ONTHUYECKHE  CBOMCTBA,
3BYKOM30IIMpPYIOmas crnocoOHocTh. ILI0THOCTh cTekia cocTaBiuger  2,5...2,7 r/em®, mpenen
npoyHocTy Tipu cxkatuu - ot 700 mo 1000 u Gonee, nmpu pactspkenun — 30...60 MITa.

HCIIOCTEITKOM CTCKJIa ABJIACTCA ITOBBIMNICHHAA XPYIIKOCTD. Ono mioxo COIIPOTHUBJIIACTCA

yAapy, 4TO OTPAHUYUBAET €r0 PUMEHEHUE.

TemnmonpoBOAHOCTh pa3NUYHBIX BHUAOB cTekna coctaBmser 0,5...1 Bt/(m-°C).
Temneparypa Hauana pa3MsIrdeHus CTEKJIa 3aBUCHUT OT XHMHUYecKoro cocraBa. Jlis
CTPOUTENBHBIX CTeKO oHa coctasiseT 550...700 °C.

Caetomnponyckanue (mpo3pavyHocTh) cTekna - oT 0 10 97 %, aAjis OKOHHOTO - MPUMEPHO
88 %. Tepmuyeckas ycToitunBocTh OKOHHOTO cTekia 80...90 °C. OHo 1I10X0 MEePEeHOCHT Pe3Koe
OXJIaXKICHUE.

Crekio nmeer BBICOKYHO XMMHUYICCKYIO CTOMKOCTH K BOAC, COJIAM, IICI0YaM.

5.5. MarepuaJjibl ¥ M31€JIUA U3 CTEKJIA

W3 cTekna U3roTaBiIMBaIOT CIEAYIONIME MAaTEpUabl U U3/IE€NNA: IUCTOBOE CTPOUTEIBHOE
CTEKJIO, CBETOMPOIYCKAIOIIUE M OOJIUIIOBOYHBIE U3IENHS, TPYOBI U AP.
5.5.1. JIucToBOE CTPOUTEIBHOE CTEKJIO

K 1uCTOBBIM CTEKJIaM OTHOCST: OKOHHOE, LIBETHOE, BUTPUHHOE, apMUPOBAHHOE,
y30p4aroe, COJHIIE3aIIUTHOEe, 3aKajeHHoe. OKOoHHOoe cmeKkao - JIMCTOBOE OEeCIBETHOE,
MPO3pavyHOE C TVIAJAKUMH MOBEPXHOCTAMH. ET0 BhIMyCKalOT TOJIUHON 2; 2,5; 3; 4; S 1 6 MMm.
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[IpuMmeHsIIOT ero Juis OCTeKJICHHS OKOH, BUTpaxeH, nBeped, ¢oHaped U JIpyrux
CBETONPO3pavYHbIX KOHCTPYKIUH 30aHUM .

L{gemnoe nucmogoe CTEKIIO TIOMYUYaIOT U3 OKPAIIEHHOMN CTEKJIOMAacchl. BrImyckaloT ero
KpacHOr0, CHHEr0, 3€JIEHOro, JYHHO-O€Ioro, roiy0oro, ceporo, MOJOYHOTO, >KEITOro,
JUMOHHOTO ¥ TEMHO-CHHETO I[BETOB. [[pUMEHSIOT 111 JeKOPaTUBHOTO OCTEKIJICHUS CBETOBBIX
MPOEMOB TOMEIIECHUHN, XYyI0KECTBEHHOTr0 odopmieHHUs (acajoB U HHTEPHEPOB U JAPYTHUX
uenel. Bumpunnoe cmexno - JNHUCTOBOE, KpymHOraGapuTHoe, OECLBETHOE, MPO3payHoe, C
rNaJKUMUA TOBEpXHOCTAMU. OHO BBIMYCKAETCSd HETMOJUPOBAHHBIM TOJIIUHOKO 3...6 MM H
MOJIMPOBAHHBIM TOMIIHUHOIO 5,5...10 MM. [IpUMEHSIOT 17 OCTEKJIEHUS BUTPUH U BUTpaXKEH
00I111eCTBEHHBIX, TOPTOBBIX, aIMUHUCTPATUBHBIX, CIIOPTUBHBIX 31aHUH.

Apmupoeannoe cmeko - 3TO CTEKIIO C 3aKaTaHHOW MeTaJInm4yecKkoil cetkor. CeTka mpu
MEXaHUYECKHX TOBPEKICHUSAX 3aJepKUBaeT OcKoiIku. CTeksio ObiBaeT OECIBETHBIM WIIH
[BETHBIM, TOJNIIMHON 5,5 m 6 MM. [IpuMeHSIOT ero Hjis OCTEKJICHHUsS OKOH, (poHapei,
NEPEropoi0K, Koraa TpedyeTcst o0ecneynTh 0€30MacHOCTb JIF0IEH.

Y3opuamoe cmekno - CTEKIIO ¢ YETKUM pelbeHBIM Y30pOM Ha OJHOW WM 00EeuX
MOBEPXHOCTSX. BrimmyckaroT Tonmuuou 3...6 Mmm. [IpUMeHSIIOT /UIst OCTEKIIEHUsI OKOH, JIBEpeH,
neperopoaok. OHO yMEHbIIIAET CIIETSIIee JeHCTBIUE COJTHEYHOTO CBETA, CO3/Ia€T B MOMEIICHUH
PaBHOMEpPHYIO  OCBEIIEHHOCTb,  YJy4lllaeT apXUTEKTYPHO-XYJOKECTBEHHOE KaueCTBO
UHTEPHEPOB.

Connyesawumnovle cmekia - 3TO CTEKIJA, 3aJepKUBarONMe WHPpaKpacHble U Jpyrue
TEIUIOBBIE COJIHEYHBIE JIyYHd. VX BBITYCKAIOT TEILIONOIOMAIMMYA U COJTHUE3AIUTHBIMH.

CosHILIE3aIIUTHBIE TEIUIONOTJIOMIAOIIUE CTEKIIA MOJY4Yal0T BBEJEHUEM B CTEKIOMACCy
OKCHJIOB MEJIH, KeJie3a, KoOallbTa, KOTOPhIE OKPAIIUBAIOT €€ B 3€JI€HOBATO-TOyOOBAThIE WU
cepble ToHa. VX cBerompomyckaHue cocrtasiser 65...75 %, mpomyckaHue HMHGppaKpacHbIX
ayqert — 30...35 %.

COHHHGS&HIHTHBI@ CTCKJIa MOJYYar0T HAHCCCHUEM Ha OJIHY IMMOBECPXHOCTH CTCKJIA TOHKHUX
MPO3pavYHbIX OKHUCHOMCTAINIMYCCKUX, KCPAMHUICCKUX NI ITOJJTUMEPHBIX HOKpBITPIfI.

HpI/IMeHﬂI-OT COJIHOEC3allMUTHBIC CTCKJIA JJIA OCTCKICHUA AaIMHWHHUCTPATUBHBIX U
IMPOU3BOJCTBCHHBIX 3,213,HI/H‘/JL

3akanennoe cmekao TONY4alOT MyTEM TEPMUYECKOM OOpaOOTKHM JMCTOBOIO CTEKJIA.
Crexno HarpeBatoT A0 Temnepatypsl (640 + 10) °C u ObicTpo oxnaxkaaioT. B pesynbrare
MPOYHOCTD Ha yJiap ¥ U3ru0 MO CPaBHEHUIO ¢ OOBIYHBIM CTEKJIOM IMOBBIIIAETCSA B 5...6 pas.
[TprMeHSIOT ero B OCHOBHOM JJIs1 OCTEKJICHHS TPAHCIIOPTHBIX CPE/ICTB.

5.5.2. O0JaNIIOBOYHbIE U3AEJIUS U3 CTEKJIA

OO0uII0BOYHBIE U3EIUS U3TOTABIMBAIOT U3 OKPALIEHHOIO B Macce (TIyLIEHOI0) WiIn ¢
HOBEPXHOCTH cTekJa. [IpUMEeHSIOT ux A OTIEeNKH 34aHUi U coopykeHui. OOIMIIOBOYHBIE
WIA Orpa)<Ialolue KOHCTPYKLMU HMMEIOT HOBBIIIEHHYIO JOJrOBEYHOCTh, KpPAacUBBIA BUJ,
PKOHOMMYHBI IIpH 3KcITyarauuu. Hanbonee pacnpocTpaHeHbl KOBPOBO-MO3aMUYHBIE IUIUTKH,
CTEMAJINT, IUIMTKU M3 [JIYLIEHOTO CTEKJIa WM SMaJMpPOBaHHBbIE, MapOJIMUT, CTEKIO-KPOIIKa,
cMaJIbTa 1 Jp.
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[1nuTKM KOBPOBO-MO3aUYHBIE M3TOTABIMBAIOT U3 IIIYIIEHOTO CTEKJIA B BUJIE KOBPOB, HA
OymaxHoi ocHoBe. [loiy4yaloT MX METOJOM HEMpPEephIBHOTO IMpoKaTa WM MPECCOBAHUS U3
CTEKJIIHHOTO TMOpOIIKa C TMOCIHEAYIOIMM OTKUTOM. IIpokaTHble IJIMTKU BBIITYCKAIOT, B
OCHOBHOM, pazmepoM 21x21x4,5 Mm, npeccoBaHHble - 22X%22X5 M. [IpuMeHstoT ux s
HapyKHOM OTAEIKH 3JaHH.

CreManuT npeacTaBisieT COOOM JIMCTOBOE CTEKIIO, OKPALIEHHOE C BHYTPEHHEN CTOPOHBI
KepaMHUECKOM 3MalieBOM KpacKoW pa3HbIX IBETOB. [IpumeHsercs cremManut ajis oOJUIIOBKU
dacanoB, BHYTPEHHUX CTEH U MEPETOPOIOK 3AaHUM, JIs1 OTPAXKICHUN OATKOHOB, JIOJKUH.

[1nuTKH U3 TIYHIEHOTO MOTYT UMETh PAa3IUYHBIN I[BET, XOTS Yallle BCETrO BBIMYCKAIOTCS
MOJIOYHO-0€enor0 1BeTa. [IpOMBINIIEHHOCTh M3TOTABIMBACT MPEUMYIIIECTBEHHO KBaJIpaTHbIE
Uty pazmepoM 150x150 wim npsimoyrodibHbIe pazmMepoM 250%140 MmM. X TpuMeHSIOT 1151
BHYTpPEHHEN 0OJUITOBKY MOBEPXHOCTH CTE€H MPOU3BOJICTBEHHBIX 3/IaHUMN, TYIIEBBIX, CAHY3JIOB.

DOMaTupOBaHHbBIE CTEKIJISIHHBIE IUTUTKHA HM3TOTAaBIUBAIOT U3 OTXOJI0OB, OKOHHOTO WIIH
BUTPUHHOTO CTeKJa pasmepoMm dHamie Bcero 150x150 mwm. JluneByro MOBEPXHOCTH TUIMTOK
MOKPBIBAIOT CIIOEM SMaJH, & 3aT€M IMOJIBEPTaloT TEPMUUIECKON 00paboTKe IS ee 3aKpEeTUICHUS
U OTXKHUTa cTeka. X mpuMeHsoT JUist 0OJIUIIOBKH CTEH, CTOJIOBBIX, KyXOHb, CAHY3JIOB.

MapOnut mnpeicTaBisieT coOOW  TPSIMOYTOJbHBIE WM  KBaApaTHbIE  ILUTUTHI,
U3TOTOBJICHHBIE W3 TJYIIEHOTO CTekia. HapykHas TMOBEPXHOCTh JIHCTOB OOBIYHO
MOJIMPOBAHHASI, BHYTPCHHSISA - puduieHas. JlekopaTUBHBIN MapOJIMT NU3TOTaBIMBAIOT U3 YCPHOTO
DJIYIHICHOTO CTEKJa C KPUCTALIMYCCKUMHU TICPETUBAIOIIMMUCA BKparuieHUssMA. MapOauT
MPUMEHSIETCSI 11 OOJIUIIOBKH (hacasioB 3[JaHUM, 0(OPMIICHHSI UHTEPHEPOB, I OOJIUIIOBKH CTEH
BHYTPH 3JaHUN U OKPBITUH IOJIOB.

CreknsiHHAsE KpOIIKa TOJy4YaeTcss JpOOJICHMEM OTXOJOB TPOKATHOTO CTEKIIa,
CTEKOJIBHOTO TpaHyJIsiTa U3 TIIYIIEHON 0ol Wi IBETHOM cTekiioMacchl. [IpuMeHsoT ee s
CO3aHMsl IEKOPaTUBHOTO d(pdeKkTa mpu OTAeNIKe OETOHHBIX ITOBEPXHOCTEH.

CManbTOl Ha3bIBalOT KYCOYKU TIIYIIEHOTO LIBETHOrO cTekia pazmepoM 10 20 mm. Ee
OTJIUBAIOT B BUJE TUIUT, KOTOPHIE 3aTeM pa30uBalOT Ha KyCOUukH. [IpUMEHSIIOT AJis OTACNIKU
dacanoB, U3TOTOBJICHUS MO3aUYHBIX TTAHHO.

[TUTHI CTEKITOKPUCTATIIINIECKHE (CTEKIOKPEMHE3UT) U3TOTaBINBAIOT TEPMOOOPAOOTKOM
IpaHyJI CTEKJIa B CMECH C KpeMHe3eMoM. HapyKHyr0 TOBEPXHOCTh TUIHT MOABEPTAOT OTHEBOM
MOJIMPOBKE, B pe3yJbTaTe YEro OHAa MPUOOPETAeT BBHICOKWE JIEKOPATUBHBIE CBOWCTBA —
UMUTHUPYET IPUPOJTHBIN KaMEHb.

CTeKIIOKpEMHE3UT TPUMEHSIOT JJI1 HAapy)KHOW M BHYTPEHHEH OOJIMIIOBKM CTEH,
HACTUJIKH I10JI0B.

5.5.3. CeeTonponyckamonue u3aejns U3 CTeKJia

K rpynme CBETONpONYCKAlOWMUX H3ACIUA M3 CTEKJIA OTHOCAT: CTEKIONAKETHI,
KOpoOuaroe, mBeJJIEpHOE, NPOPUIBHOE CTEKIIO, IYCTOTENbIE CTEKIISIHHbIE OJIOKU, CTEKIISTHHBIE
JIBEpU, MHOTOCJIOMHBIE CTEKIIA.

CrekyionakeTsl U3rOTABIMBAKOT U3 F€PMETHUECKH COEIMHEHHBIX ABYX M 00Jiee JINCTOB.
Mexnay cTekaaMu OCTaBJIAIOT BO3AYLUIHYIO NPOCIOHKY ToauuHOM oT 9 1o 20 mwm.
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CrekiionakeTsl UMEIOT MOBBIIIICHHEIC TCIINION30JISIMNUOHHBIC W 3BYKOU3OJIMPYIOIHC CBOMCTBA.
Hx IMPUMCHAIOT I OCTCKIICHHA 3,HaHPII>i.

[IpodunbHOE CTEKIO M3TOTABIMBAIOT KOPOOUYATOTO W MIBEJUIEPHOTO ceueHuil. Moxer
ObITh OECIIBETHBIM M I[BETHBIM, HEAPMHUPOBAHHBIM M apPMHUPOBAHHBIM, C TJIAJKOH, y30pyaToOi
WK puICHON MOBEPXHOCTHIO.

Kopo6Guaroe crekno BeimyckaroT mupuHoit 244 u 294 MM, BbicoToil 50 u TonmuHon 5,5
MM, IHIBEJJIEpHOE UMeeT mupuHy 244 u 294 MM, BBICOTY COOTBETCTBEHHO 35 u 50 MM u
TonuuHy 5,5 M. [lpumeHstoT mpoduiibHOE CTEKIO JUIsi YCTPOWCTBA HEHECYIIHMX CTEH,
NEPErOPOAOK, TPO3PAYHBIX KPOBEIb.

CrekinsiHHbIE OJIOKM TMOJYYalOT W3 ABYX IMPECCOBAHHBIX MOJYOJIOKOB, CBAPEHHBIX I1O
nepuMeTpy. VX BBITYCKalOT KBaJApaTHOM M mpsAMOyrosibHOM (opmbl. KBanpaTHbie HMEIOT
pazMepbl 194x194x98 wnn 244%244%98, npsmoyroiibHble - 294x194x98 MM. MoryT ObITh
HEOKpAIIEHHBIMU M IBETHBIMU. J[OCTOMHCTBO OJOKOB - HHU3KUH KO3 (UIUEHT
TeronpoBogHocT, coctapisomuii 0,46 B1/(M:°C). WX mnpumeHsoT s yCTpoicTBa
CBETONPO3PAYHbIX OrPAXKIACHUIN 30aHUI, OCTEKJIEHUS JUQPTOBBIX IIAXT, B ApPXUTEKTYpPHO-
JEKOPATUBHBIX LIEIIAX.

JIBepHBIE TOJIOTHA M3TOTABJIMBAIOT U3 3aKaJIEHHOTO OECIIBETHOTO BUTPUHHOTO CTEKJIA.
[ToBepXHOCTh MOXET OBITH IMOJUPOBAHHAS, HEMOJUPOBAHHAS, KOBaHas, y3opuaTas, MOXET
MOKPBIBATHCS I[BETHHIMU KEPAMUYECKUMHU KpAacKaMHU, OIUIABIICHHBIMU MpU 3akaike. Pazmepol
nosioteH - 2600x1040, 2400900 u Tonmuuaou 10, 15 1 20 Mm. IMEIOT BBICOKYIO IIPOYHOCTb.

MHorocnoiiHbsie cTeka (TPUILIEKC) COCTOSAT M3 JBYX M 0OJiee JIMCTOB OKOHHOTO WITU
BUTPUHHOTO CTEKJIa, CKIEEHHBIX IO BCEH MOBEPXHOCTU IMPO3PAUYHBIMH OPTaHHMYECKUMHU
TUICHKAaMU W3 TIOJUBUHUIOYTEpasis, TuactuduimpoBanHoro nubytuncedbanunara u ap. llpu
pa3pylIeHUH CTEKJIa OCKOJKH OCTAaOTCS Ha IUIGHKE, YTO TMOBBIIIAET €ro 0Oe30MacHOCTb.
MHorocoitHbIe CTEKJIa TPUMEHSIIOT JIJISl TBEPHBIX MOJIOTEH, IEPETOPOIOK, BUTPHUH. V3menvs u3
TpeX, YETHIPEX JINCTOB YIPOYHEHHBIX CTEKOJI, CKICCHHBIX YTONIIEHHON TUIEHKOW, MOTYT OBIThH
nyJeHEMPOOUBAaEMbIMHU.

5.5.4. CrexknsiHHbIe TPYOBI

CrexistHHbIE TPYOBI M3TOTABIMBAIOT U3 MPO3PAYHOTO CTEKIIA. BBIMyCKaloT AraMeTpoM
or 40 no 200 m pgmuuaoM 1500...3000 mm. TpyOwnl 00nanar0T BBICOKOH KOPPO3MOHHOM
CTOMKOCTBIO, BOJOHETIPOHHUIIAEMOCThI0. VX MOXHO AKCILTyaTHpPOBATh MPHU TemriepaType ot —o0
no +100 °C u naBnennu a0 0,6 MIla. OHu HanUIM IMHUPOKOE MPUMEHEHHE B XUMHUYECCKOW U
NUIIEBON TPOMBIIIEHHOCTH.

5.6. U3gesns U3 NIJIAKOBBIX PaCIVIaBOB U KaMeHHOE JINThe

N3 pacIuIaBJICHHBIX MIIIAKOB MeTaHHprquCKOfI MPOMBIIIVICHHOCTH HW3TOTAaBJIUBAIOT
IINIOTHBIC KaMHU, IIJIUTHI, TPY6I>I, IIJIAKOBYIO IIEM3Y, IIJIAKOBYIO BATY U MIJIAKOCUTAJLIIBI.

[InoTHBIE KaMHU, IUIMTHI, TPYObl MOJTYYAOT 3aJUBKOM B (OPMBI OTHEHHO-KUIAKUX
IIJIAKOB, JOCTABIISIEMbIX U3 JOMEHHBIX WIM MapTEHOBCKUX Neueil. KaMHU U IIIMTHI IPUMEHSIOT
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JUIA TIOKPBITUSL JIOPOT, TPOTYyapoB, MIOJOB NPOMBIIUICHHBIX 30aHUA, TPyOBl - JJs
TPAHCIIOPTUPOBKYU arpeCCUBHBIX KUIKOCTEH.

[InakoBast mem3a (TEpMO3UT) IPEJICTABISAET COOOM JIETKUH 3aII0JIHUTEND 11 OETOHOB CO
cpeauneit miotHocthio 300...1100 kr/M°. OJIMH U3 CIIOCO0OB €€ U3rOTOBJICHHS - BCIIyYMBaHUE B
Oacceitne. PacruraB mimaka ciamBaeTcss B OacceiliH, B JIHUINE KOTOPOTO HAXOMSATCS TPYOBI C
OTBEPCTHUSIMU, Y€pe3 KOTOphIE MOJAETCs MO JaBJeHHeM Boja. Vcnapssch, Boja BCIyYHBAET
1jIaK.

KameHHoe nuThe MOdyyaroT yaille Bcero u3 OazanbTa wiu auabasza. Mx mmaBar npu
temmeparype 1400...1500 °C u paznuBaior B (opmbl. [locine oxmakaeHus ISl CHUKCHUS
HalpsOKEHUW ¢ 00pa30BaHMsSl KPUCTAUIMYECKOM CTPYKTYphl H3JENIHUE OTXKUTAIT MpHU
temmeparype 800...900 °C. CtpourenbHble U3AEIUS U3 KAMEHHOTO JINThs 00JIaJJal0T BHICOKOM
XUMHYECKONW CTOHWKOCTBIO, MPOYHOCTBHIO, TBEPAOCTHhIO. WX MPUMEHSIOT B XUMHUYECKOM,
METaJUTyPrU4eCKOil M TOPHOOOOTATUTENHHOM MPOMBINIIEHHOCTH JUIsl TOKPBITUS TOJOB, B
KayecTBe ()yTEpOBOYHOI'O MaTepHalla B ammaparax, Ie BO3HUKAIOT OOJIbIINE MCTUPAIOIINE
YCUITUSL.

5.7. CrekJoKpHCTANINYECKHE MAaTePHAJIBI (CHTA/UIBI U HIJIAKOCUTAJLIIbI)

CTekIoKpUCTAIUIMYEEKHE MaTepUuaibl UMEIOT KPUCTALUTMYECKYIO CTPYKTYpYy. Mexny
MEJKUMU KPUCTAJUIAMH pa3MepoM 2...8 MM UMeeTcs CTeKJIoBUHas (pa3a B konuuectBe S...10
%. Ux monyyaroT BBEJACHHEM B PACIUIABICHHYIO CTEKOJIbHYIO MAacCy WJIH METaJUTyprUyecKue
[IJIAKU KaTaJIn3aTOPOB KPUCTAIN3ALIMH.

CuTauIbl MOIYYar0T U3 TOTO JKE CBIPhS, YTO M CTEKIIO0, C T0OABKaMU COCIMHEHUH TUTAHA,
JUTHS, TUPKOHUS U Jp. [Ipow3BOACTBO M3ACIUN W3 CHTAUIOB BKJIIOYACT JIOMOJHUTEIHHYIO
TepMOOOpaboTKy. X HarpeBarOT W BBIICPKHBAIOT TPU TEMIEPAType, COOTBETCTBYIOIICH
00pa30BaHUIO IIEHTPOB KPUCTAJUIU3AINH, a 3aTeM TPU TeMIIepaType MaKCUMaJIbHOW CKOPOCTH
pocta kpuctamuioB. CUTAIIIBI 00J1aJal0T BBICOKOM TPOYHOCTHIO Ipu c3kaThu - Rex = 500...1500
Mlla, pactsixenuu - Rp = 25...500 MIla, xumudeckoi CTONKOCTBIO -

99,8 %, Hu3Koil uctHpaeMocThio - M = 0,016...0,03 r/cM?; TepMOCTOMKOCTh COCTaBIISIET
200...1100 °C. Hx npuMeHSIOT i M3TOTOBIEHUS OCO00 TOYHBIX CTAaHKOB, TpPYyO
TETUIOOOMEHHHUKOB, B XHMUYECKOW TTPOMBIIIIEHHOCTH.

[InakocuTaapl MOJNy4alOT BBEACHHWEM B OTHCHHO-KUAKHE NUIAKKA KaTaan3aTOpOB
kpuctaumsanuu - 1102, CaFz, P20s u np. OHUM HMEIOT Tpefen MPOYHOCTU TPH CHKATUU
90...130 MIIa, BBICOKYIO XHMHUYECKYI CTOMKOCTH - 99,8 %, TepMOCTOMKOCTh U
MOPO30CTOMKOCTb, HU3KYI HcTHpaemocth - M = 0,016...0,03 r/cm?. TIpuMeHSIOT MX s
MOKPBITHS TIOJIOB, M3TOTOBJICHHUS CAaHUTAPHO-TEXHUYECKUX W3ICIUH, TPYyO, I (PyTEpOBKH
CTPOMTEIHHBIX KOHCTPYKIIUH U anmapaToB.
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6. MUHEPAJIBHBIE BSKYIIUE MATEPHUAJIbBI

6.1. Knaccudukanus BsKyIIMX BellecTB

MuHepaJbHbIMH  BSUKYIIMMH  MaTepHaJlaMH  Ha3bIBalOT  IOPOLIKOOOpa3HbIE
BEIIIECTBA, KOTOpPbIE MpPH CMEIIMBAHUU C BOJOW OOpa3yloT IUIACTUYHOE TECTO, CIIOCOOHOE
TBEPAETh, NMPEBpPALIAsICh B KAMHEBHMJHOE TEJIO. OTO CBOWCTBO BSDKYLIMX HCIOJIB3YIOT IS
U3TOTOBJIEHUS: OETOHOB, CTPOUTEIBHBIX PACTBOPOB, CUIIMKATHOTO KUPIHYa, aCOOIIEMEHTHBIX U
JIpYTuX HEOO0XOKEHHBIX HCKYCCTBEHHBIX MaT€pHAJIOB;

HeopraHquCKI/Ie BsDKYIIMC BCHICCTBA JACIIAT HAa BO3AYIIHBIC U THAPABIIMYCCKUC.

Bo3oywmnsie 6asicyuue B 3aTBEPIICBIIEM COCTOSHUHM COXPAHSAIOT MPOYHOCTh TOJILKO HA
BO3JIyXE€.

Tuopasnuueckue esadcywue 00IANAIOT THUIAPABIUYECKUMH cBoiicTBamu. I[locne
MEePBOHAYAIBHOTO 3aTBEPACHUS Ha BO3AyXE OHM CIOCOOHBI COXPaHATh MPOYHOCTh, KaK Ha
BO3/YyX€, TAK U B BOJE.

B oraenbHyi0 Trpymnmy BBIIEISIOT GAXCYUUE ABMOKIABHO20 MBEPOeHUsl, KOmopble
TBepActoT npu Aanennn 0,8...1,6 MIla u Temneparype 175...200 °C.

6.2. Bo3aymHblie BSKylIIMe BellecTBA

K BO3IyIIHBIM OTHOCSIT THUIICOBBIE W AHTHUJIPUTOBBIC BSIKYIWE, BO3AYIIHYIO M3BECTh,
MarHe3ualibHbIC BSKYIIHUE BEIIECTBA, )KUAKOE (PaCTBOPUMOE) CTEKIIO.

6.2.1. I'uncoBble BSKYLIME BellleCTBA

OOmue cBedeHHsi. [UICOBBIC BSDKYIIME BEIIECTBA - 3TO BO3AYIIHBIC BSIKYIIHE,
COCTOSIIIIUE, B OCHOBHOM, M3 TOJYBOJHOTO THIICA WIM aHTUAPUIA W TOJTy4aeMbIe TCILIOBOU
00pabOTKOM CHIPBS U TTIOMOJIOM.

CripbeBbie maTepuana. CplpbeM IS MOJIYYEHHS TMIICOBBIX BSDKYIIMX 4Yallle BCETO
CILY’KUT FOpHasi MOPoia TUIIC, COCTOAIIAs MPEUMYIIECTBEHHO U3 MUHEpaJja rurnca CaSO; -
2H20. Ucnonb3ytot u auruaput CaSO4, 0TX0/1bl NPOMBILLIEHHOCTH (ocdorunc, 60porurc u

ap.).
K.]IaCCI/I(l)I/IKaIH/ISI. FI/IHCOBBIG BSI)KYHII/IG BEUIeCTBa HO)IpaSJIGJ'ISIIOTCSI B 3aBUCUMOCTHU OT

TEMIIepaTyphl TEIIOBOKH 00paOOTKH Ha JIBE TPYMIIBI: HU3KOO0KUTOBBIE M BBICOKOOOKUTOBBIE. .

Hu3k000XKUTOBBIE TUTICOBBIC BSOKYIIHME MOYYAOT TETUIOBOW 00paOOTKOM MPUPOHOTO
rurnca npu Hu3kux temrnepatypax (110...180 °C). OHu cocToaT, B OCHOBHOM, U3 ITOJIYBOJHOTO
TUIICA, TAK KaK IeTUApaTalus ChIpbs IPU YKa3aHHBIX TEMIIEPATypax MPUBOIUT K MPEBPAIICHHUIO
JIBYBOJIHOT'O THIICA B MOJXYTUAPAT

CaSOyq - 2H20 = CaSOq - 0,5H20 + |,5H20.

K HU3KO000XUTOBBIM THUICOBBIM BSDKYIIUM BEIIECTBAM OTHOCSITCA: CTPOUTEIbHBIN,
(GbOpMOBOYHBIN U BBICOKOITPOYHBIN THIIC.
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CmpoumenbHulii 2unc N3rOTOBIIIOT HU3KOTEMIIEPATYPHBIM 00KUTOM TMIICOBOM ITOPOABI
(TUIICOBOTO KaMHs) B BApOYHBIX KOTJIaX WM Ie4ax. B mepBoM ciyyae TMIICOBBIH KaMEHb
CHauaja pa3MaJibIBalOT, a IOTOM B BU/JIE IMOPOIIKA HArPEBAOT B KOTJIAX.

CTtpouTenbHbIN TUIIC COCTOUT, B OCHOBHOM, M3 KPUCTAJIIOB ff - MOAU(DUKAIIUN CaSOq4
0,5H20  comepxuT Takke HekoTopoe KkoiuwdecTBo aHruapuaa (CaSOs) W dYacTHIIBI
HepasnoxusLierocs cbipbst CaSOgs - 2H20. I1o cpokaM cXBaThIBaHUS TUIICOBBIE BSKYILUE IETAT
Ha Tpu rpynnsl: A - ObicTpocxBarbiBatomuecs (2...15 muH), b - HOpManbHO CXBaThIBAIOIIMECS
(6...30 muH) 1 B - MemsieHHO cxBaThIBalOIIMeCs (Ha4alo cXBaThiBaHUs He paHee 20 MUH).
[IpouynocTs npu cxxkatuu cocrasiser 10...12 Mlla.

Buvicokonpouneiii  eunc TMONy4alOT TEPMHYECKOM 0OpabOTKOM  BBICOKOCOPTHOTO
TUIICOBOTO KaMHsI B TEPMETUYHBIX anmnapaTax noJ JaBjieHneM napa. OH COCTOUT, B OCHOBHOM,
u3 o - MOAU(UKAIMU TOJYBOAHOTO Cynb(dara Kanblus, Oojee aKTUBHOH, 4eM ff -
Moaupukanuu. [1o3ToMy IpOYHOCTH BEICOKOIIPOYHOTO TUIca IpH cxkatuu 15...25 Mlla, a npu
CIEMAIBbHON TEXHOJIOTUH Mpou3BoAcTBa - A0 60 MIla. M3 Hero M3roTaBivBarOT JIE€MEHTHI
CTEH U COOPHBIX MEPETOPOJOK, KAMHU AJIsI CTEH.

Dopmo6OYHbILI 2unc COCTOUT, B OCHOBHOM, M3 Mojupukanuu nonyruapata. OH
COJIEP’)KUT HE3HAUUTEIBHOE KOJIMYECTBO MPHUMECEH W TOHKO pa3MaibiBaeTcs. [IpuMeHsOT B
KepamMuueckoi u papdopo-pasHCOBOI NPOMBIIITIEHHOCTH U1 U3TOTOBJIEHUS (HOPM.

BbICOKOOOXKHUTOBBIE THIICOBBIE BSDKYIIME BEIIECTBA HM3TOTOBISIIOT IYyTEM OOXKHra
TUIICOBOTO KaMHA npu Bblcokux Ttemmeparypax 600...900 °C, mostomMy OHH COCTOSIT
npeuMyiiecTBeHHO u3 aHruaputa CaSQOs, KOTOPBIM YACTUYHO IOJBEPraeTcs TEPMUUYECKOU
nuccormanuu ¢ oopazoBanueM CaO. HeGosbiioe KOIWYECTBO OKCHIA KaJbIlMs B COCTaBe
BSDKYIIIETO UTPAET POJb aKTHUBU3ATOPa BSDKYIIETO ¢ BOJONW. MOXXHO MOTYyYUTh aHTUJIPUTOBOE
BsDKyIIee U 0e3 oOKWra MOMOJIOM TPHUPOJHOTO aHTHUJIPUTA C AKTUBH3ATOPAMHU TBEPJICHUS
(13BeCTHIO, 000KEHHBIM JOJJOMUTOM H T.I1.).

BricOK0OOKHUTOBBIIT THUNIC (B OTAMYME OT CTPOUTENBHOTO THIICA) MEIJICHHO
CXBaTBhIBAETCA U TBEPJEET, HO €ro BOJOCTOMKOCTh M MPOYHOCTH MpHU cxaTuu Bbime — 10...20
MIla. TlosToMy ero NpUMEHSIOT TPH YCTPOMCTBE OECIIOBHBIX IIOJIOB, B PAcTBOpax st
MITYKaTypKHU ¥ KIAIKH, JIJIs1 U3TOTOBJICHUS "MCKYCCTBEHHOTO Mpamopa'.

JI71s1 TUTICOBBIX BSDKYIIMX CTaHIapTOM YCTAHOBJICHO 12 Mapok Mo mpejaey MpOYHOCTH
npu cxkaruu (MIla): -2, 1-3, -4, -5, -6, I"-7,1-10, I"-13, I"-16, I'-19, I"-22, I"-25. TIpu 3TOoM
MUHHUMAJIBHBIA TIPEEN MPOYHOCTH MPHU U3THOe IS KaXKJA0W MapKH JIOJDKEH COOTBETCTBOBATH
3HAYEHHIO COOTBETCTBEHHO OT 1,2 mo 8 MIla.

TBesze}me H TIPUMEHECHHE TIHUIICOBBLIX BIUKYIIIUX BCEIICCTB. HpI/I TBCPACHUHA
CTPOUTECIIBHOTO THUIICA ITPOUCXOAUT XUMHUYCCKAA PCaKIA IPUCOCINHCHUA BOJBI 1 O6p330BaHI/I${
ABYBOJHOTO cynb(i)aTa KaJablus:

CaSOq - 0,5H20 + 1,5H20 = CaSO, - 2,0H:0.

Bckope mocne 3aTBOpeHHS CTPOUTENBHOIO THUIICA BOJOM CO3JAIOTCS YCIOBUSA IS
o0pa3oBaHusl B MEPECHIIIEHHOM PAcTBOPE 3apOJIbIIIeH KpUCTAUIOB IByruapaTa. CxBaTbIBaHHE
(3arycTeBaHue) THMIICOBOIO TECTa HAYMHAETCS C OOpa30BaHUS PBHIXJION NPOCTPAHCTBEHHOU
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KOAryJISIITUOHHON CTPYKTYpBI, B KOTOPOW KPUCTATUKUA JBYTHUIpATA CBS3aHBI CIa0OBIMU BaH-
JIEpBAaIbCOBBIMU CHJIAMH MOJIEKYJISIpHOTO cuerieHus. [locne cxBaThIBaHHSI TPOUCXOIUT
TBEpACHHE, 00YCIOBICHHOE POCTOM KPUCTANIOB HOBOM (ha3bl, UX CpacTaHHEM U 00pa3oBaHUEM
KPUCTAITU3ALIMOHHON CTPYKTYphl. CBEKEU3TOTOBJIEHHBIE THUIICOBBIE H3JENUs CymaT (Mpu
temriepatype 60...70 °C), 4TO MOBBIIIAET MPOYHOCTH KOHTAKTOB CpPAaCTaHUsI KPUCTAIJIOB U
CaMUX U3JIeNTUN BCIEICTBUE yaJICHUs IJICHOYHOU BOJIBI.

['uncoBeie BSOKYIIME NPUMEHSIOT Ui M3TOTOBJICHUSI TUIICOBBIX JeTalel u
TUTICOOETOHHBIX U3JIETTUHN - IEPETOPOIOYHBIX MaHEeNel, CyXOH ITYKATYPKHU U T.I1., a TAKXKE IS
NPUTOTOBIICHUSI IITYKaTYpHBIX pPAcTBOPOB (BHYTpEHHEH INTYKAaTYpKH) U TOJYYECHHUS
runcorneMeHTHonymona-uoBbix BsoKymux (I'HIIB). B Poccum monyunnaum M3BECTHOCTH
na3orpeOHEeBbIC THIICOBBIC TUTHTHI s meperopoaok ¢upmel "Kuaayd" (I'epmanus) pazmepom
900x300x80 wmm. [lnsg oskcilyaTanMd B TNOMEMIEHHSX cBbime 60 % nOpuUMEHSIOT
rupohoON3UPOBAHHBIC TIITUTHI.

B mipotiecce TBepA€HUS TUTICOBBINM PACTBOP HEMHOTO YBETUUHUBAETCS B 00BEME (10 1
%), 4TO OJIArompHUATCTBYET U3TOTOBIECHUIO APXUTEKTYPHBIX JIeTaleill CIOCOOOM JIHThSI.

6.2.2. U3BecTh CTpOMTEIbHAS BO3AYLIHAS

OO0mme cBeneHus n kiaaccupukanus. M3BecTs (Kak U TUIIC) - ApPEBHEUIIEE BSIKYIIEE
BelecTBo. Ee mpuMeHsIH 3a HECKOIBKO THICSY JIST JI0 HAIIICH JPBI.

CTtpouTenbHONW BO3IYUIHONW H3BECThIO HA3bIBAIOT BSDKYILEE, MOJIydaeMoe OOKHUIOM
KapOOHATHBIX U3BECTHIKOBBIX TOPHBIX MOPO/I, C COAEPKAHUEM TTIMHUCTBIX IpumMecei 10 6 %o.

[Io BHemHEMY BHIY BO3AYLIHYIO H3BECTh IOAPA3ACIAIOT HAa HEralleHYyH KOMOBYIO,
HEraleHy MOJIOTYI0, TUAPATHYIO (IIYIIOHKY) U U3BECTKOBOE TECTO.

N3BecTh cTpouTenbHas BO3AYyIIHAS B 3aBUCUMOCTH OT COJEPKaHUs B HEM OKMCH MarHus
(MgO) nonpaznensercs Ha kanpiueByro (MgO <5 %), MarHe3naiabHYyIO (MgO =5...20
%) u gomomutoByto (MgO = 20..40 %). OcHOBHBIMH TOKa3aTeIsIMU KauecTBa H3BECTH
ABJISIOTCA: CoJiepKaHue aKTUBHBIX OKUCIOB (CaO + MgQO), ckopoCTh rameHusi, cojep>KaHue
HENOraCUBLINXCSI 3€pEH H3BECTH, TOHKOCTbh IIOMOJA (mms monoroit m3BectH). Ilo
cozepxanuio akTUBHBIX (CaO + MgO) BO31yIIHYIO CTPOUTENBHYIO U3BECTh PA3ACISAIOT HA TPU
copra (Tabm. 7).

Tabmuma 7
Texaudyeckrue TpeOOBaHUS K CTPOUTEIHLHON BO3IYIITHOM U3BECTH
IToxa3zarenu 3HadeHns TTOKa3aTeNsI U3BECTH
KanbrueBroit | MarneasuaabHOM ’ JlomoMuToBOM
Coprt

I |l | | 1 I | 1l

Copnepxxanne aktuBHbIX CaO+MgO, %,
HE MeHee:

B HEraireHoi n3Bectu 0e3 100aBoK 90 | 80 | 70 | 85 75 65 85 | 75 | 65
TO K€, ¢ JoOaBKaMu 65 | 55 | - 60 50 - 60 | 50 -
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COI[ep)KaHI/Ie HCIMOraCUBIINXCA 3CPCH B

u3BectH, %, He Ooyee 7 11114 | 10 15 20 10 | 15 | 20

ToHKOCTH TOMOJIA — OCTATOK Ha CUTE,

%, He 6onee:  Ne 02 1 (1)1 1 1 1 1 1 1
Ne 008 10 | 10 [ 10 | 10 10 10 | 10 | 10 | 10

CKOpOCTh raIieHus, MUH:

BricTporacsmiasics, Mmenee 8 | 8| 8 8 8 8 8 8 8

Cpenneracsimasics, He 6osee 25| 25|25 | 25 25 25 | 25 | 25 | 25

MeieHHoracsimasicsi, 6osee 25125 | 25| 25 25 25 | 25 | 25 | 25

B Moso0Tyr0 HeraimieHyro, a TakKe B TalleHYI0 M3BECTh MOXHO BBOJUTH MOJIOTHIE
MUHEpaJIbHbIC T00ABKU: JOMEHHBIC IIJIAKU, TOIUTMBHBIC IIJIAKH, 30JIbl, BYJIKAHUYECKHUE TIEM3bI,
TyBbl, IIEMSHKY, TPEIeI, Topelble MOPOabl. DTO CIIOCOOCTBYET YBEIUYCHHIO BOJIOCTONKOCTH
W3BECTH | TOBBIIIACT €€ MPOYHOCTH IMPU TBEPICHUH.

OmHuM M3 MoKa3zaTeled KadeCcTBa M3BECTH SBJISICTCS BBIXOJ HM3BECTKOBOro tecra. OH
3aBUCUT OT COJICP)KAHMS TIMHUCTBHIX M MECUAHBIX MPUMECEH, a TakXke TOHYAHIIuX (ppakiuid
pasmepom 0,02...0,5 MM THAPOKCHUIIOB KajblMsl M MarHus. BBICOKOKaue€CTBEHHAas HM3BECTH
UMeeT BbIxoja TecTa 2,5...3,5 1 Ha 1 kr. OHa Ha3bIBACTCS KUPHOU, C MEHBIIIMM BBIXOJOM —
tommei. JKupHas U3BECTh XapaKTepu3yeTcs OOJBIION MECKOEMKOCThIO, T.€. OHA OTIUYACTCS
BBICOKUM PAacX0JIOM IeCKa JJIS MOJTYyUYCHHS yI000YKIIaIbIBAEMBIX CMECEH.

CprbEBLIe MarepHuaJa. BOSZ[YIJ_IHYIO HU3BCCTh M3IrOTaBJIMBAKOT HN3 OCAJOYHBIX
Kap6OHaTHBIX HN3BCCTHAKOBO-MAaruC3najJbHbIX TOPHBIX IIOpOA: HM3BCCTHAKOB M MCJIA,
JOJIOMUTHU3UPOBAHHBIX N3BCCTHAKOB.

Heramenas (komoBasi) u3dBectb. KomMoBasi M3BECTh SABISETCS MOJYNPOLYKTOM ISt
MOJIyYEHUsI JPYyTUX BHUJIOB M3BECTHU. M3rotaBiamBarT €€ OOXHUIOM ChIpbS B IIAXTHBIX,
BpAILAIOLIMXCA U IPYTUX IIeYax.

B mporecce oOxura o0XuTaeMblil CHIPHEBOM MaTepuaj BHAYaje IMOJOTPEBACTCS 10
temneparypsl 10 900 °C, 3atem oGxuraercsa npu temneparype 900...1100 °C no Bo3MOKHO
6onee nmonHoro yaaneHuss CO2. Peakuust pa3nokeHUus UIET MO CXeMe:

CaCO3 = CaO + COa..

[lpu XpaHeHWH W TpPAHCIOPTHUPOBAHWH HETAIICHOW KOMOBOW H3BECTH €€ CJEIyeT
o0eperatb OT YBIaXKHEHHS.

MoJioTas HerameHasi M3BeCTh (KumeJaka). MoJOTyr0 HETaleHy U3BECTh MOTYYarOT
U3MEJIbYCHHEM KOMOBOW M3BeCTHM J0 yaAenbHo mosepxHoctd 3500...5000 cM/T.
[lenecooOpa3HO BBelIEHHE aKTHBHBIX MUHEPAIBHBIX JI00ABOK — TpaHyJIMPOBAHHBIX IIJIAKOB,
30JIbl — YHOCA TETUI03JICKTPOCTAHIIMI, MYIIIOJaHOB U JIp.

Kunenxa mo cpaBHEHUIO C TameHOW HM3BECThI0 MMEET MEHBIIYI0 BOJAONOTPEOHOCTS,
BBIJIEIISIET OOJIBIIIEEe KOJMYECTBO TEIJIa, YTO YCKOPSET BBHICBIXaHWE CTEH MPHU MPUMEHEHUH €€ B
HITYKAaTYpHBIX pacTBopax. CxBaThIBaHUE CTPOMUTENBHBIX pacTBOPoB cocTasisgeT 30...60 MuH.
VY CKOPSIFOT CPOKU CXBaThIBAaHHs BBEJICHHEM JO0OABKH COJITHOW KHCIIOTBI, XJIOPHIA KAIbLUSI U
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xyopuaa Hatpud. JlJig 3ameJieHHsi CPOKOB CXBAThIBAHUS IPUMEHSIOT 100aBKH TUIICA, CEPHOU
kucnotsl, JICT.

N3 nenus u3 MOJIOTOM U3BECTU UMEIOT 00JIee BHICOKYIO IUIOTHOCTh U MIPOYHOCTh, YEM U3
HerameHou. Yepes 28 cyTok ux npoyHocTh coctasiser 1...5 MIla.

CyliecTBEeHHBIN HEJOCTaTOK MOJIOTOM M3BECTU — MBUIEHHE M BpeIHOCTh. Ee ciexyer
XPaHUTh Ha CKJIaJax ¢ MEXaHU3UPOBAHHOM 3arpy3KOd M BBITPY3KOH. [IIMTEIBHOCTh XpaHEHUS
HE JIOJ>KHA MpeBbIaTh J...10 cyTok.

I'mapatHasi u3BecTh (NMYLIOHKA) M U3BecTKOBOe TecTo. [Ipu 00paboTke KOMOBOM
U3BECTH BOJIOM MPOUCXOAMT €€ rallleHue, B PE3yJIbTaTe Yero OHa PaclaiaeTcs B MOPOIIOK. ITOT
npoiiecc npotekaeT no peaknuu: CaO + H2O = Ca(OH)a.

['amenue KOMOBOW M3BECTH B TECTO Ha CIICHUAIIU3NPOBAHHBIX PACTBOPHLIX 3aBOJaX
IMPOU3BOIAT B U3BCCTCIaCHUIIbHBIX MalllTMHAX.

B miporiecce rameHusi KyCKH HETalleHOH H3BECTH CaMOTIPOU3BOIILHO JUCTIEPTUPYIOTCS,
pacnanasch Ha ToHkue yactuiibl Ca(OH)2 pazMepoM B HECKOIBKO MUKPOHOB (TOHBIIIE, YEM Y
[IEMEHTA).

HaceInHas mIOTHOCTh ruapaTtHoi usBectu coctanseT 400...500 kr/m3. OTnpaBusioT ee
NOTPEOUTENIO B MEIIIKAX, IIEMEHTOBO3aX, KOHTEHHEpax.

N3BecTtkoBOe TecTo comepkuT okoio 50 % tBepawix wactun Ca(OH)2 u 50 % Boawl
¥MeeT CpeaHior IUoTHOCTh 1400 kr/m®. Kakgas dvacTHIa OKpYKEHa TOHKHM CIOEM
a7IcOpOMpPOBAaHHON BOJIbI, HWIPAIOIIEH pPOJIb CBOEOOPA3HOM THUAPOJUHAMUYECKON CMa3KH.
Bricokasi miacTMYHOCTh U3BECTKOBOTO TECTA B CMECH C MECKOM - 3TO CBOMCTBO, KOTOPOE TaK
IEHUTCS IPU U3TOTOBJICHUU CTPOUTEIIHHBIX PACTBOPOB.

TBepaeHue rameHo u3BecTH. V3BeCTh NMPUMEHSETCS HAa CTPOUTEIILCTBE B BHUJIC
CTPOUTENBHBIX PACTBOPOB, T.€. C IECKOM U IPYTUMHU 3anoaHuTeIIMu. Ha Bo31yxe N3BeCTKOBBIN
pacTBOp TMOCTENEHHO OTBEPAEBACT IMOJ BIMSHUEM JABYX OJHOBPEMEHHO MPOTEKAIOIMIMX
IPOLIECCOB: BBICBIXaHUE pacTBopa, cOmmkenue kpucramioB Ca(OH)2 um ux cpacranue;
KapOOHU3aLMsI U3BECTH MO/ IEHCTBUEM YTIIEKUCIIOTO ra3a, KOTOPbI B HEOOJIBIIOM KOJMYECTBE
COJZIEP>)KUTCS B BO3/AYXE:

Ca(OH)2 + CO2 = CaCO3 + Hz20.

O6pa3yromuiicst kapooHat kKanblus cpactaercs ¢ kpuctamiamu Ca(OH)2 u ynpounsier
M3BECTKOBBIN pacTBop. [Ipu kapOoHM3aIMK BBIIETSAETCS BOAA, TOITOMY IITYKATYPKy U CTEHBI,
B KOTOPBIX TPUMEHEHBI U3BECTKOBBIC PACTBOPHI, MOJABEPratoT cylike. MI3BeCTKOBBIE pacTBOPHI
TBEPACIOT MEJUICHHO, CYIIKa YCKOpsieT Mpoliecc MX TBepAeHHs. Uepe3 Mecsll MPOYHOCTh
pactBopoB u 6eroHoB coctaniseT 0,5...1 MIla, uepes necsitku u cotan net — 5...7 MIla.

Ilpumenenne BO3AYIIHONH H3BecTH. Bo3aymHas W3BECTb SABISETCS MECTHBIM
BOKyIIUM. [IpUMeEHSIOT ee [ WM3rOoTOBJICHMS INTYKAaTypHBIX M KIAJOYHBIX PacTBOPOB,
aBTOKJIABHBIX M3JI€JINH, KPACOYHBIX COCTaBOB. Kpome TOro, €€ HCIoab3yI0T AJIs1 U3rOTOBIICHUS
M3BECTKOBO-ITYILIOJAHOBBIX U U3BECTKOBO-IINIAKOBBIX BSIKYIIMX.
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6.2.3. Marne3uajibHbl€ BSIKyILIIHE BelleCTBA

Marse3unaabHbIMHA BAXKYIIUMHU HAa3bIBAIOT HOpOH_IKOO6p3,3HBIe mMaTcpualibl, B COCTaB
KOTOPBIX BXOAUT OKCHUJ MarHus. K HuM otHOCSAT Kaycmuttecmn? MmacHesum u KClyCI’I’IUWQCKMIZ
oonomum. Kay'CTI/ILIeCKI/Iﬁ MAarbde3uT IOJIY4arOT H3 IIPUPOAHOI'O0 MArHe3uTa, KaYCTI/ILIeCKI/Iﬁ
JA0JIOMUT — U3 IIPUPOAHOI'O AOJIOMHUTA.

H3rotoBneHne Marne3uaibHbIX BSKYIIUX 3aKII0YACTCs B 00KUTE U TIOMOJIE UCXOTHOTO
ceIpbs. PasnmoskeHne MarHesurta mpoucxomat npu temreparype 700...800 °C mo peakiuun
MgCO3 = MgO + CO2. lonomur pasznaraercs mpu tremmeparype 600...700 °C va MgO u CO..
CaCOgs He paznaraeTcsi U ocTaeTcsi 0aIaCTOM.

B oTnnume oT 1pyrux BsSOKYIIMX OHH 3aTBOPSIOTCS HE BOAOM, a paCTBOPAMHU XJIOPUCTOTO
maraust MgClz - 6H20 unu cepnokucnoro maraus MgSOs4 - 7H20. DTu conu MOBBIIAIOT
pactBopuMOCcTh MgO, U CKOpOCTh B3aMMOJECHCTBUSA €€ C BOJOM Bo3pactaer. [lomydarorcs
BBICOKOITPOYHBIE U3/IEIIHUS.

Kayctuueckuil Marae3ut obecrneurnBaeT NpOYHOCTh Ha C)KaTHE B BO3pacTe 28 CyTOK —
40...60 MIIa, kayctuueckuit nosomut — 10...30 MlIIa.

Marse3naabHbIC BKyIUMC TIPUMCHAIOT IJIA YCTpOﬁCTBa KCHUJIOJIHUTOBBIX IIOJIOB,
HN3TOTOBJICHHUA (bI/I6p0J'II/ITOBLIX IUINT, HCKYCCTBCHHOI'O MpaMoOpa, CTPOUTCIIbHBIX JIeTaleH.

6.2.4. ’Kuakoe pacTBopuMoe CTEKJIO
AKuakum (pacTBOPUMBIM) CTEKJIOM HA3bIBAIOT BOJAHBIE PACTBOPHI COJIEH KPEMHUEBOM

KUCI0Thl — cuiikaTa Hatpust Na20 - nSi02 unu cunukata kanust K20 - nSi02

CeIppeM JUISI HW3TOTOBJICHHS JKHJIKOTO CTEKJIAa CIY)KHT KBapIleBblid mecok SiOo,
KanpiuHupoBaHHas coxa NaxCOs, cynbdar Hatpus NaxSOs unmu moram KoCOgz. Ilecoxk u
HIEJIOYHON KOMITOHEHT CIUIABIIIOT B CTEKIIOBAPEHHBIX Nevax rpu temmneparype 1300...1400 °C.
B3anmopeiicTBre MeX1y HUMH NIPOTEKAET 110 PEAKLIHSIM:

Na2COs3 + nSiO2 = Na20 - nSiO2 + CO2;
Na2S04 + nSiO2 = Na20O - nSiO2 + SOs3;
K>COs3 + nSiO2 = K20 - nSi02 + CO..

PacriaB oxJ1axaaroT, OH pacnasaercs Ha KyCKH, Ha3bIBa€Mble CHUIMKATHOM T1b100#. OHa
HE pacTBopuMa B Boje. /[ mepeBoja B pacTBOPUMOE COCTOSHHE €€ 00pabaThiBalOT B
aBTOKJIaBax mapoM c aasienuem 0,5...0,8 MITa u Temneparypoii 150 °C.

TBCpHGGT CTCKJIO Ha BO3AYXE B PE3YJILTATC BBICBIXaHUA U BOSﬂGﬁCTBHﬂ YIJICKHUCIIOTO I'a3a
BO31yXa I10 pCaKIusIM:

Na2O - nSiO2 + CO2 + mH20 = Na2COs + nSiO2 - mH20; K20
-nSiO2 + CO2 + mH20 = K2CO3 + nSiO2 - mH-0.

BrigenuBmmiicst amopdHbIN KpeMHE3eM 0071a1aeT BBICOKUMU KJICAITUME CBONCTBAMH: B
3...5 pa3 BblllIe, 4YeM y LIEMEHTOB. [IpUMEHSIOT €ro B BUi€ KOJUIOMAHOIO PACTBOPA IIJIOTHOCTHIO
1,36...1,5 r/cM® 11 M3rOTOBJIEHUS KHCIOCTOMKHMX M KapOCTOMKUX OETOHOB M PacTBOPOB,
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CHJIMKATH3aluU TpyHTOB. KanmeBoe CTEKIO MPUMEHSIOT U MPUTOTOBJICHUS CHIIMKATHBIX
KPAacokK.

6.3. 'mapaBianyeckue BSKYILIME BeleCTBA

K ruapaBivdeckuM BSDKYIIUM OTHOCST THIPABIMYECKYIO H3BECTb, POMAHIIEMEHT,
MOPTJIAH/LIEMEHT M €ro pa3sHOBUAHOCTH. CBOMCTBA ATUX BSKYIIMX BEIIECTB 3aBHUCIT OT
THJIPaBIMYECKOT0 MOJIYJSl W TeMIlepaTyphl O0XWra chipbi. [HapaBIudeckuil Moaynb m
BBIpaXKaeT cojiep:kaHrne ocHOBHOro okcuyia CaO 1Mo OTHOHIEHHIO K CYMMapHOMY KOJIMYECTBY
KHUCIIOTHBIX OKCHJIOB:

mQO %Cal (21)
%Si0,0%Al,0:0%Fe,04

JUIs KaXa0ro BsDKYLIETO BEIECTBA XapaKTEPEH CBOW TUAPABINYECKHNA MOAYIb. Y
BO3yILIHOM N3BECTH 'MAPABINYECKUN MOYIb OoJiee 9, y TuipaBinueckoi ussectu m=1,7...9.

[TopTnanaueMeHT, MOJy4aeMbld W3 THIATEIBHO COCTABJIICHHOM HWCKYCCTBEHHOW CMECH
M3BECTHSKOBOTO M TJIMHUCTOTO KOMIIOHEHTA, XAapAaKTEPU3YETCS TUAPABINYECKUM MOAYJIEM
(1,9...2,4) npumepHO TakuM Ke, KaK y POMAaHIIEMEHTA.

6.3.1. I'uapaBanyeckasi U3BeCTh

['mapaBnuueckyt0 M3BECTh MMOJIYH4alOT OOKUIOM B IIAXTHBIX ME€4YaX HE /10 CIEKaHHs
(900...1100 °C) MeprenucTbiX U3BECTHIKOB C cojepxaHueM TiuHbl 6...20 %. [lonydyennyro
U3BECTh Pa3MaJbIBAIOT M MPUMEHSIOT B BUJE MOPOIMIKA JIMOO racsaT B MyHIOHKY. B mporecce
00KuTa MEPreMCThIX U3BECTHIKOB MOCie pa3ioxkeHus yriekucinoro kanbius (900 °C) gactb
oOpasytouieiics CaO ocraercsi B cBOOOAHOM COCTOSIHUHM, @ YACTh CoeInHseTcs ¢ okcuaamu Si0z,
Al;03 u Fe;O3, BXoasummuMu B COCTaB TJIMHUCTBIX MartepuanoB. IIpum 3toMm o00pasyrorcs
Hu3koocHoBHbBIE cuinkathl (2Ca00Si02) amomunate! (CaOOAI O3) u dhepputsl (CaOOFe203)
KaJpLus, KOTOPbIE U NMPUIAIOT U3BECTU THIPaBIMYECKHE CBOMCTBA. [ MapaBinyeckas U3BECTb
HA4YMHAET TBEPJAETh B BO3AYyXE (IIEpBBIE 7 CYT) U MPOJOIIKAET TBEPAETh U YBEIMYNUBATH CBOIO
npo4yHocTh B Boje. llpenen mpouyHocTH mpu cxaTuM mocie 28 cyT KOMOMHMpPOBAHHOTO
XpaHeHus1 o0pa31oB u3 pactBopa 1:3 mo macce (7 cyT Bo BIaXHOM Bo3nyxe U 21 cyT B Bojie)
2...5 MIla u Beiie. ['napaBanyecKyro U3BECTh IPUMEHSIOT AJI1 U3TOTOBJIEHUS CTPOUTEIBHBIX
pacTBOpoB, OETOHOB HU3KUX MAapOK M OETOHHBIX KaMHel. Ee mpeqoxpaHsioT oT yBIaKHEHUS U
XPAHAT B 3aKPBITHIX OMEIICHUSIX.

6.3.2. PomaHnieMeHT

PoMaHIIeMEHT - TUAPABIMYECKOE BSIKYIIEE BEIIECTBO, MOJIYy4aeMO€ TOHKUM
oMoJIoM 000xKeHHBIX He 110 criekaHus (900 °C) U3BECTHAKOBBIX WM MarHe3HaJIbHbBIX
Mmeprenied, coxepxkammx Oosee 20 % raunbl. OOpasyomuecss nOpu  00XKHUre
HU3KOOCHOBHBIE CWJIMKAThl U aJIIOMHHATHI KaJbLUs MPUAAOT POMAHLIEMEHTY CBOMCTBO
TBEPAETh U COXPAHATH IPOYHOCTH B BOJE. POMaHIIEMEHT BBIITyCKAlOT Tpex Mapok: M25,
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M50 u MI00. ITpumeHsieTcst i M3TOTOBJICHUS CTPOUTENIBHBIX PAaCTBOPOB, OETOHOB,
OETOHHBIX KaMHEH.

FI/II[paBJII/ILIeCKaﬂ HN3BCCTh W POMAHIOCMCHT pPAHCC HIMPOKO IPUMCHAINCH, HO
TCIICPb OTHU BAXKYIIUC YCTYIIMIIM CBOC MCCTO Ooee COBCPIICHHBIM THAPABINYCCKUM
BOKYIIHUM U IIPCIKAC BCCTO IMOPTIAHAICMCHTY.

6.3.3. IlopTiaanauemMeHT

6.3.3.1. O0uHne cBeIeHUA

[TopTnananeMeHTOM Ha3bIBAIOT THUAPABIMYECKOE BSIKYIEE BELIECTBO, B COCTaBe
KOTOpOTo npeobnaaaroT cuiukatsl Kanbius (70...80 %). [lopTnanameMenT - MpoayKT TOHKOTO
U3MeNbYCHHS KITMHKepa ¢ nobaskoii rurca (3...5 %). Knunkep npencrapiser co60i 3epHUCTHIHM
martepuan ("roporiek"), moaydeHHbI 00xuroM 1o crnekanus (mpu 1450 °C) ceipbeBoii cmecH,
COCTOSIIIIE B OCHOBHOM W3 YIJIGKUCJIOTO Kbl (M3BECTHSIKU PA3JIUYHOTO BHIA) U
AIIOMOCHUJIMKATOB (TJIMHBI, MEpreis, JOMEHHOro nuiaka u ap.). JlobaBka rumca peryiupyer
CPOKH CXBaThIBaHUS MOPTJIAH/IIEMEHTA.

Jlyist mpou3BOACTBA MOPTIAHIIIEMEHTa UMEIOTCSI HEOTPAHUUEHHBIE CHIPhEBBIE PECYPCHI B
BUJIE KapOOHATHBIX M TJIMHHUCTBIX TOPHBIX MOPOJ U MOOOYHBIX MPOAYKTOB MPOMBIILIEHHOCTH
(1u1aKoB, 3071, MIJIAMOB).

N3o6perenne noprinananementa (1824) ceszano ¢ mmenamu Eropa ['epacumoBuya
YenueBa - HauvadbHHMKAa MACTEPCKHUX BOEHHO-paboued Opuragasl u [[xo3eda Acnauna -
KaMEHIIMKa U3 aHTJIuicKoro ropojaa Jlujaca, koTopomy ObLT BBIJJAH MATEHT Ha M300peTEHUE.
Ha3BaHue mopTiaHlieMeHT CBSI3aHO € TOJIYyOCTPOBOM Ha fore BenukoOpuranuu - Portland, rae
Hayajuoch MPOMBIIIEHHOE MPOU3BOJICTBO LIEMEHTA.

6.3.3.2. CbipbeBble MaTepPHAJIbI

ChIpbeBBIMU MaTEepUaIaMH JUIS IPOU3BOJICTBA KIIMHKEPA CITYKAT U3BECTHSIKHU C BBICOKUM
COJIep )KaHUEM YTJICKUCIIOTO KaJIbIHS (MEJl, TUIOTHBIN U3BECTHSK, MEPTEIH U JP.) U TJIMHUCTHIC
opo 6l (TJIMHBI, TIIMHUCTHIE CIaHIbl), coaepxaniue SiOz, Al,Os u FexO3. B cpennem Ha 1 T
[IEMEHTAa PAcCXOAYEeTCsl OKOJNO 1,5 T MUHEPATBbHOTO CHIPhS; TPUMEPHOE COOTHOIIICHUE MEXITY
KapOOHATHBIM U TTIMHUCTHIM COCTABISIONIMMHU ChIpheBOi cMecH 3:1 (T.e. Oepercs okono 75 %
u3BecTHsIKa U 25 % TimHBI). B CHIpbeBYIO cMech BBOJAT J00aBKH, KOPPEKTHUPYIOIIUE
XUMHUYECKUI COCTaB, PETyJHPYIOIIHE TEMIEPaTypy CIEKaHWS CMECH W KPUCTALIU3AINIO
MUHEpaJIOB KIuHKepa. Hanpumep, konmnuecTBo SiO2 MOBBIIAIOT, 100aBIISISI B CBIPHEBYIO MAcCy
TpeTel, ONOKY.

6.3.3.3. OcHOBBI TIPOM3BOJACTB a

[Ipon3BOACTBO TMOPTIAHAUEMEHTA - CIOXHBIA TEXHOJOTUYECKUM U HHEPrOeMKHUH
MPOIECC, BKIOYAONINNA: JOOBIYY B Kaphepe M JOCTAaBKy Ha 3aBOJI CHIPHEBBIX MAaTEPUAIIOB
M3BECTHSKA U IJIMHBL, TPUTOTOBJIECHUE CHIPHEBOM CMECH; OOKUT CHIPHEBOM CMECH J0 CIEKAHUS
- IOJIy4Y€HHE KIMHKEpa; MOMOJI KIMHKepa ¢ J00aBKOH THrca - MoJy4eHUe NOpTIaHAIEMEHTA.
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IloaroroBka cpIpbsi. I[IpuroToBreHHe CHIPLEBOM MACChI COCTOMT B TOHKOM
M3MEJIBYCHUM U CMEIICHUW B3SITBIX B YCTAHOBJICHHOM COOTHOILICHUH KOMIIOHEHTOB.
[IpuroToBieHrne CHIPHEBON CMECH OCYIIECTBISETCS CYXHM, MOKPHIM M KOMOMHHPOBaHHBIM
croco0amu.

Cyxoif crnoco0 3akiao4aercs B H3MEIbYEHUHM U CMELIEHHM CYXHX  CBIPBEBBIX
MaTepuaioB, IIOATOMY CBIpbEBas CMECh IOJYYaeTCs B BHJAE MHHEPAJIbHOIO IOPOLIKA,
Ha3bIBAEMOT'0 CBIPbEBOM MYKOM.

[Tpu MokpoMm crioco0e TOHKOE HM3MEIThbYCHHE W CMEIICHHE HCXOJHBIX MaTepUajoB
OCYIIIECTBIISIETCS B BOJTHOU CPEJIe IOATOMY ChIPbEBasi CMECh ITOTYyYaeTCs B BUC )KHUIKO-TEKy4ei
MAacchlI - 1jIaMa ¢ OOJIBIIUM cojiep kaHueM BoJbI (35...45 %).

KomOuHMpoBaHHbIi crioco6 o0ecrednBaeT TOHKOE U3MEIbUEHNE U CMEIIEHNUE ChIPhEBBIX
MaTepHaJioB B BOJAHOI cpelle U MOJIYYeHHE ChIPhEBOM MYKHU 3a CUET CYLIKU IIIamMa eIle J10
o0xwura.

OO6:xur. OOXUT CBHIPHEBOM CMECH Kak MPU CYXOM, TaK WU TMPU MOKPOM CIIOCO0Oe
MIPOU3BOJICTBA OCYIIECTBIISIETCS,, B OCHOBHOM, BO BpalllaloluXcs meuvax. Bpamaromasics nednb
MpEeJICTaBIsIeT COOOW JUIMHHBIN, PACHOJIOKEHHBIN CIIeTKa HAKJIOHHO CTalbHOM HMIWHID
(6apaban) ¢ orueynopHoii pyrepoBkoii BHyTpu. JlnuHa neyeit 95, 185, 230 m, nuametp 5...7 M.

B Poccum mpumeHSIOT Bpamiarompecs meud, paboTaroliye Mo CyXOoMy Crocoly
MPOU3BOJICTBA, pa3MepoM 7x95 M, MU MO MOKpPOMY cmocody - pasmepom 7%230 M.
[TpousBonuTensHOCTh Takux neveit - 3000 T/cyT.

Bpawarowuecs neuu paboTaroT MO NPUHIMITY TPOTUBOTOKA. ChIpbe MOAETCs B ME€Yb CO
CTOPOHBI €€ BEPXHEr0 KOHIIA, 4 CO CTOPOHBI HUJKHETO KOHIA ByBA€TCs TOIUIMBO, CTOPAIOLIEE B
Buje (akena Ha nporspkeHuH 20...30 M IMHBI neun. ['opsiune ras3bl MOCTYIMAIOT HABCTPEUY
cpIpbt0. CpIpbe 3aHMMAET TOJBKO YacTh I1€YH 110 NONEPEYHOMY CEUEHHIO, U IIPU €€ BPALCHUU
CO CKOpOCThIO 1-2 00/MHH MEIJICHHO NBIKETCS K HWKHEMY KOHILYy, TPOXOJs pPa3INyHbIC
TEMIIEpaTyPHBIE 30HBI.

B 30ne ucnapenus mpoucxoaUT BHICYIIIMBAHUE ChIPbS U €r0 HarpeB 110 Temnepatypsl 200
°C

B 30ne noooepesa npu nocrenenHom HarpeBanuu chipbsi ¢ 200 °C no 700°C, croparoT
HaxOJIAIIHUECs] B HEM OpTraHUYeCKHE TPUMECH.

B 30mne xanvyunuposanus temnepatypa marepuana nogaumaercsa ¢ 700 °C no 1100 °C,
3nech 3aBepuiaercs npouecc aucconuanuu CaCO3z u MosBASETCS 3HAYUTEIBbHOE KOJIMYECTBO
CBOOOJHOTO OKcHJa Kaiblus. B 3Toil e 30He MPOUCXOAUT pacmaj JeTrHApaTHPOBAHHBIX
TJIMHUCTHIX MUHEpanoB Ha okcunbl Si02, A1203, Fe;03, koTOphie BCTyNnaroT B XUMHUYECKOE
B3aumojeiicteue ¢ CaO. B pe3ynbrare 3TUX peakuuid, IPOUCXOASIINX B TBEPAOM COCTOSIHUM,

obpasyrotcst munepansl 3Ca0O0A 1203, CaOOA 1203 u vactuuno 2Ca0O0S10; - 6enura.

B 3omne sxzomepmuueckux peaxyuiu (1100...1250 °C) npoxomar TBepao-¢a3oBbie
peakiuu oopazosanus 3CaO0AIlO3; 4CaO0AILO3 OFe03 u Genwura.
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B 30mne cnexanua (1300...1450 °C) npoucXoauT 4acTUYHOE IJIABJICHUE MaTepuaia u

oOpa3oBaHHE TJaBHOTO MHHepana KkiauHkepa - amuta 3CaO0SIiO2 mouyTw 10 MOJIHOTO
cBs3bIBaHMs okcuia Kanbius (B kKiuHkepe CaOcposon - HE O0T1EE 0,5...1 %).

B 30ne oxnasxcoenus temmepatypa knumHKepa moHmkaetcs ¢ 1300 °C go 1000 °C;
3]1eCh TIOJTHOCTHIO (POPMHUPYETCS €r0 CTPYKTYpa U COCTAaB.

Knunkep BBIXOIUT H3 BpalalOMIEHCs IEeYd B BHJIE MEJIKHUX KaMHENOJA00HBIX
3epeHrpanyin ("ropoika") TEMHO-CEpOTO WM 3€JIEHOBATO-CEPOro I[BETA M OXJIAXKAAETCs 0
100...200 °C, mocne yero BelIEpKUBAETCS Ha Ckiaje 1...2 Henenu.

ITomoa u ckiaagupoBanme. [IoMon KIMHKEpa B TOHKHMM ITOPOLIOK IPOU3BOAUTCS B
HIApOBBIX MeNbHULAX, [lpu momosie B KIMHKEpP MA00ABISAIOT HEOOJBIIOE KOJIUYECTBO
IPUPOJHOIO THUIlcAa. ['OTOBBIM MOPTIAHALEMEHT - TOHKHMM IOPOIIOK TEMHO-CEPOro WU
3€JIEHOBATO-CEPOro [IBETA HAIIPABJISIETCS ISl XPAHEHUS B CUIIOCHI - CKIIAZICKUE EMKOCTH.

6.3.3.4. Iloka3arTeyn KJIMHKepPa

KauecTBo KIIMHKECpa 3aBUCUT OT €TI0 XHMHYCCKOIO HW MHUHCPAJIIBHOIO COCTaBa,
TIIATCIbHOCTH non6opa CBIpBeBOfI CMCCH, YCJIOBI/Iﬁ IIPpOBCACHUA 00>KHura.

Knunkep o0bIYHO TONTyUaroT B BUE Tpanyn pazmepom 10...30 mm.

Xumuyeckuti cocmae KIWHKEpa BBIPAXalOT COJIEp)KaHUEM OKCHAOB (IO Macce).
I'maBaBIMEU gBsIOTCA: CaO — 63...66 %, S102 —21...24 %, Al2O3, - 4...8 % u Fe2O3 —2...4 %.
B nponecce o6xura riaBHble OKCHIBI 00pa3yrOT CUIIMKATBI, ATFOMUHATBI U aTIOMO(QEPPUTHI
KaJIbIUs B BUJIE MUHEPAJIOB KPUCTAIIIMYECKOU CTPYKTYPBHI.

Munepanvuwiii cocmag kiunkepa. OCHOBHBIMA MUHEpaJlaMU KIIMHKEPA SIBISIOTCA: aJIuT,
OeNUT, TPEXKATBIIMEBBIM ATFOMUHAT U ATFOMO(EPPUT KaJbIIUS.

Anum 3Ca0O0Si02 (wmu CsS) - camblil BaKHBIA MHHEpanT KIUHKEPA, OMPEICIISFONIUIA
OBICTPOTY TBEPICHHUS, MPOYHOCTH W JPYrHe CBOWCTBA MOPTIAHIIIEMEHTA; COICPKUTCSA B
KJIMHKepe B kKonndecTse 45...60 %.

benum 2CaO0Si02 (mmu CzS) - BTOpoM Mo BaxxHOCTH U conepkanuto (20...30 %)
MuHepall kKiauHkepa. OH MEUICHHO TBEPJEET, HO JIOCTUTAaeT BBICOKOW MPOYHOCTH TIPH
JUTUTEIILHOM TBEPJICHUU.

Tpexkanvyuessiii anromunam (C3A) - B KITUHKEPE CONEPKUTCS B KoymuecTse 4...12 % -
CaMblil aKTUBHBINM KIIMHKEPHBII MUHEPas, ObICTPO B3aUMOAEHCTBYET C BOJIOM.

Yemuvipexxanvyuesoiii  aniomopeppum (umm CsAF) - B KIMHKEpe COICPKHUTCS B
konmuuectBe 10...20 %. XapakTepu3yeTrcss YMEPEHHbIM TEIUIOBBIICICHUEM M IO OBICTPOTE
TBEPJICHUS 3aHUMAET MPOMEXKYyTouHOE TosioxkeHne Mmexay CsS u CoS.

Conepxanne cBoo6ogubIx CaO u MgO He npeBbiiaeT cootBeTcTBeHHO 1 % u S %. [Ipu
OoJiee BBICOKOM HUX COACPKAHUU CHIDKASTCS KAa4eCTBO IIEMEHTA.
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6.3.3.5. TBepaenue

[leMeHTHOE TECTO, MPUTOTOBIEHHOE IIyTEM CMEIIMBAHUS LIEMEHTA C BOJOM, UMEET TpU
nepuona TBepacHUsA. Baauvane, B TedeHue 1...3 4 mocie 3aTBOpEHMs LIEMEHTA BOJOW, OHO
IUTACTUYHO U Jerko gopmyercs. [IoToM HacTymaeT cxBaTbIBaHHE, 3aKaHUUBAIOLIEECs depes
5...10 4 mocne 3aTBOpEHHUs; B 3TO BpeMsl LIEMEHTHOE TEeCTO 3arycTeBaeT, yTpauuBas
HOJBUKHOCTb, HO €r0 MEXaHM4yecKas MPOYHOCTh elle HeBenuka. Ilepexon 3arycresriero
LIEMEHTHOT'O TECTa B TBEPAOE COCTOSTHUE O3HAYAET KOHEIl CXBAaThIBAHMS U HA4ajo TBEPACHMUS,
KOTOpPOE XapaKTEPHO 3aMETHBIM BO3PACTAHHEM IPOYHOCTU. TBepAcHHE NpU OJIaronpHITHBIX
YCIOBUSIX AJIUTCS TOJJaMH - BIUIOTH /10 TOJIHOM ruApaTaluy HEMEHTa.

XuMnueckue pPe€aKinn. Cpa3y MOCJIC 3aTBOPCHHA ILCMCHTA BOL[OI;'I Ha4YMWHAIOTCA
XUMHUYCCKHC PCAKIIHH. V:xe B Hauaje IMPpOUCXOaUT 6BICTp0€ B3aUMOJICUCTBHE ajIuTa ¢ BOAOU C
O6paSOBaHI/IeM THAPOCHUIIMKATA KAJIbIHA U THAPOKCHUAA KAJIbIIUA:

2(3Ca00SiO,) + 6H20 = 3Ca002Si0; O3H,0 + 3Ca(OH)..

benut ruapatupyercs meanennee anuta u Ca(OH)2 mpu ero B3auMoeiCTBUU ¢ BOAOH
BBIJIETISIETCS. MEHBIIE, YTO BUJIHO U3 YPABHEHUS:

2(2Ca00Si02) + 4H20 = 3Ca0028i0203H20 + Ca(OH)s.

B3auMopeiicTBre TpEeXKaablMEBOTO alfOMHUHATa C BOJIOM MPUBOJUT K OOpPa30BaHUIO
THAPOATIOMUHATA KaJIBITHS:

3CaO0AI03 + 6H20 = 3CaO0A1,0306H20.

Jns 3amemsieHHs] CXBaThIBaHUS TPU TOMOJIE KIHWHKEpa J00aBISIIOT HEOOJbIIOe
KOJIM4eCcTBO npupoanoro rurnca (3...5 % ot maccel nemenTa). Cynbdar Kanblus pearupyer ¢
TPEXKAJIbIIUEBBIM ATFOMUHATOM U CBSI3BIBAET €r0 B THIPOCYNIb(POATIOMUHAT KaNbIUs (MUHEPAT
STTPUHTUT) B Haualle TUAPATALNHI TOPTAAHAIEMEHTA. DTTPUHTUT, OCAXKAASICh HAa IOBEPXHOCTH
gactuil 3CaO0A 1203, 3aMeJIsIeT UX TUIpaTaIyio U 3aTATMBACT Ha4yallo CXBATHIBAHUS IIEMEHTA.

UeTbIpexKalblIUeBbil aTFOMOPEPPUT MPH B3aUMOJICHCTBUU C BOJION pacIleIIsieTcsl Ha
THJIPOATIOMHUHAT U THAPOPEPPUT:

4CaO0AIlL,O30Fe203 + mOH>0 = 3Ca0 O0A12.0306H20 + CaOOFe,Os0 nOH20.

['mapoamoMuHaT CBA3BIBAETCS JOOABKOW MPUPOAHOTO THIICA, a THAPOPEPPUT BXOIUT B
COCTaB LIEMEHTHOIO I'eJIsl.

[leMeHTHBII KaMEHb COCTOUT M3 T'eJIEBBIX M KPUCTAIUIMYECKUX MPOAYKTOB THApaTalUN
[EMEHTa W HETUAPATUPOBAHHBIX 3€peH KiIuHKepa. OCHOBHAas YacTh HOBOOOpa30BaHMIA
(remeBuaHAsT Macca), COCTOMT W3 CYOMHKPOKPHUCTAUIMYECKUX YACTUYCK THIPOCHIINKATA
KaJblus. TBepaeHIE IEMEHTHOTO KaMHs OyIeT MPOoI0JDKAThCS IO TEX MOp, MOKa B IIEMEHTHOM
KaMHe Oy/IeT COXpaHAThCS KIMHKEPHBIN (OH].

6.3.3.6. Texunyeckue XapakTepuCTHKH NOPTIAHALEMEHTA

Munepanvhwiii cocmag BbIpakaeT COAEp)KaHUE B KIMHKepe (B % IO macce) riIaBHbBIX
MUHEPAJIOB.
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Bewecmeennwiii cocmag 1eMeHTa BbIpaXkaeT cojepkaHue B 1ieMeHTe (B % Mo macce)
OCHOBHBIX KOMIIOHEHTOB: KJIMHKEpa, TUTICa, J00aBOK; OH MPUBOJIUTCS B TTACIIOPTE HA IIEMEHT.

Tonkocms nomona eMEHTa OLIEHUBAETCS MYyTEM NMPOCEUBAHUS MPOOKI IIEeMEHTa depes
cuto Ne 008; TOHKOCTH MOMOJIA JTOJKHA OBITh TaKO#, 4YTOOBI Yepe3 CUTO MPOXOIUIIO HE MEHee
85 % macchl mpocenBaemoii mpoosl. T.e. pazmep 3epeH nemenTta cocrapisieT 10...80 mxm. Tlpu
3TOM €ro yjelbHas MOBepXHOCTh cocTaBisger 2500...3000 cm?r (cymmapHas ILIOIAfb
MOBEPXHOCTH 3€pEeH IleMeHTa B 1 T).

IInomunocmo 3epen moptiananeMenta coctapisier 3050...3150 kr/M3. Ero HacheImHas
IUIOTHOCTH cocTaBiseT 1100...1400 kr/mS.

Booonompebnocms 1ieMeHTa omnpenenseTcs KOJWYeCTBOM BOJbI (B % OT Macchl
[IEMEHTAa), KOTOpPOE HEOOXOAMMO ISl MOTYyUYEHUs] IEMEHTHOTO TE€CTa HOPMANbHOU 2YCHOMb.
BomgonorpeOHOCT MOpTIaH/IlIeMEHTa HaXOUTCsA B npeaenax 22...28 %.

Cpoku cxeamuviéanusi IEMEHTA OMPEAEISAIOT B TECT€ HOPMaJIbHOW ryctoThl. Hauamno
CXBaThIBaHUsI LIEMEHTA JOJDKHO HAcTymnaTh He paHee 45 MMH, a KOHEI[ CXBaTbIBaHUS - HE
no3aHee 10 yac ot Havasna 3aTrBopeHus. JJist oaydeHuss HOpMaJbHBIX CPOKOB CXBAThIBAHUS MIPU
MOMOJIE KJIMHKEpa Ha IIEMEHTHOM 3aBOJI€ BBOJAT J0OABKY ABYBOJAHOTO TUIICA.

AxmusHocms U mapka — nopmianoyemeHmad.  AKTHUBHOCTb  XapaKTepU3yeTcs
IPOYHOCTHBIMH MOKa3aTeasiMHi (COMPOTUBIIEHUE U3THOYy U CXKATHUIO) CTAaHAAPTHBIX 00pa3loB-
npu3M pa3MepoM 4x4x16 cM, U3rOTOBJIEHHBIX U3 LIEMEHTHO-IIECYAHOW PACTBOPHOW CMECH
cocrtaBa 1:3 (o macce) u B/Ll= 0,4 no crangaptHomy peuenty. [lo nmokasarensiM aKTUBHOCTH
yYCTaHaBIIMBAIOT MapKy LeMmeHra. [loprnanauement pazaensator Ha mapku 400, 500, 550, 600.

Tpancnopmuposka u xpanenue yemenmog. 3aB0oJi MPOU3BOJANUT NACIOPTU3ALNIO IEMEHTA.
B nacnopre ykas3bpIBaeTCs: MOJHOE HAa3BaHUE LIEMEHTA, €r0 TapaHTUPOBAHHASA MapKa, BUA U
KOJIMYECTBO T0OOABKH, HOpMalibHAsl TYCTOTA IIEMEHTHOTO TE€CTa, CPEIAHSS aKTUBHOCTD I[EeMEHTA
IIPY [IPOIIAPUBAHUH.

[leMeHT OTIrpyXarmT pBIXJOM BUJe WM B OymaxHbix Mmemkax mno 50 xr. [lpum
TPAHCHOPTUPOBAHUU M XPAHEHUHM LEMEHT JOJDKEH 3allMIIAThCs OT BO3JCHCTBHUS BJIATH U
3arpsa3HeHus. LleMeHThl XpaHAT pas3AenbHO MO BHAAM M MapKaMm, CMEIIMBAHUE PA3HBIX
LIEMEHTOB HE JIONyCKaeTCs.

6.3.3.7. Koppo3usi 1eMeHTHOT0 KAMHS

KOppO3I/I$[ OEMCHTHOI'O KaMHs BbI3bIBACTCA BOBHeﬁCTBHeM arpeCCUBHBIX Ta30B H
)KPII[KOCTCﬁ Ha COCTaBHBIC YaCTH 3aTBCPACBIICTO MOPTIAHALCMCHTA, T'JIABHBIM 06p330M Ha

Ca(OH)2 nu 3CaO0A 1,0306H20. ITpuunnbl KOPPO3UK MOKHO pa3eIUTh Ha TPU BUJIA.

Kopposusi  nepeozo euoa. Buvuyenrauusanue 2udpokcuda Kanibyusi HTPOUCXOIHUT
MHTEHCUBHO TP JACHCTBUM MSITKHX BOJ, COAEpXKAIIUX MaJIO pacTBOPEHHBIX BemiecTB. K HUM
OTHOCSITCS BOJIbI 000POTHOI'O BOJOCHA0XKEHUS, KOHJIEHCAT, I0KEBbIE BOJIbI, BOJbI TOPHBIX PEK
U DPAaBHUHHBIX PEK B I0JIOBOJbE, OonoTHas Boja. CoxaepkaHWe THAPOKCHIA KalbLUsi B
LIEMEHTHOM KaMHe 4epe3 3 Mecsaua teepaeHus cocrasisier 10...15 % (cuurag na CaO). [Tocne
€ro BHIMBIBAHUS U B pe3ysibTaTe yMeHbIeHus KoHnenTpauun CaO (menee 1,1 r/im) HaunHaercs
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pasiioKeHUue TUJIPOCHIMKATOB M THUAPOATIOMUHATOB Kaiblus. BoimenaunBanue Ca(OH): B
kommuectse 15...30 % ot olmiero coaepkanus B IEMEHTHOM KaMHE BBI3BIBAET MOHUKEHHUE €T0
npoyHocty Ha 40...50 % u Gonee. BrienaunBaHue MOXKHO 3aMETHTH 1O TOSIBICHUIO O€IbIX
TIOJITCKOB Ha TIOBEPXHOCTH OCTOHA.

Jns  ocnabneHus  KOPPO3WM  BBINICIAYMBAHHUS ~ OTPAHUYHMBAIOT  COJEPIKAHHE
TPEXKaJbIIMEBOTO cwinKara B kiauHkepe 10 50 %. ['nmaBHBIM cpenctBoMm OOphOBI €
BBIIIIETIAYMBAHIEM THAPOKCHIA KAJIBIIHSI SBJISICTCS BBEICHUE aKTUBHBIX MUHEPATBHBIX T00aBOK
U TpUMEHEHHe TuUIoTHOTO OeroHa. [Iporecc BbINENaYUBAaHUS THAPOKCUIA KAJIBIIHS
3aMeIIeTCs, KOT/la B MMOBEPXHOCTHOM clioe OeToHa oOpasyercsi manmopactBopumbiii CaCO3
Benencteue kapoonusanuu Ca(OH)2 npu B3aumonericteun ¢ CO2 Bo3ayxa. BeinepskuBanue Ha
BO31yXe¢ OCTOHHBIX OJOKOB M CBail, MPUMEHICMBIX JJISI COOPYXCHHSI OCHOBAHHIA, a TaKXKe
MIOPTOBBIX M IPYTUX TUAPOTEXHUUESCKUX COOPYKEHUH TOBBINIACT HX CTOUKOCTb.

Kopposuss emopozo euoa. Obwexucnomunas koppo3us TPOUCXOIUT TPU JAEUCTBUU
pPacTBOPOB KHCIIOT, HMMEIOIIMX 3HAYECHHS BoAopoaHoro mnokaszarens pH < 7. Kucmotsl
BCTPEYAIOTCS B CTOYHBIX BOJIaX MPOMBIIUICHHBIX IPEANPUATHI, OHU MOT'YT IPOHUKATh B IOYBY
U paspyuiatb O€TOHHBIE (YHIAMEHTBI, KOJUIEKTOPbl M JpPyTrue IOJA3EMHBIE COOPYKECHHUS.
Kucnora o6pasyercs Takxke U3 CEpHUCTOrO ra3a, BHIXOASIIEro U3 Tonok. KuciaoTel BeTynaroT B
XMUMUYECKOE B3aUMOJICHCTBHE C TMIAPOKCUIOM KajbIMsl, IPU 3TOM 00pa3yloTcs pacTBOPUMBIE

comu (Hampumep, CaClz) u comu, yBenumuuBaronmecs B oo0beme (CaSO4 02H20): Ca(OH)2 +
2HCI1 = CaCl2+ 2H20,

Ca(OH)2 + H2S04 = CaSO4 02H20.

Maenesuanvnas xoppo3usi HaCTyNmaeT TPU B3aUMOJCHCTBUHM Ha THUIPOKCHUI KabIUSI
MarHe3uabHBIX COJICH, KOTOPhIC BCTPEYAIOTCS B PACTBOPCHHOM BHJIC B TPYHTOBBIX BOJAX B
0oJbIIOM KONHM4YecTBE B MoOpckoil Boxae. CojepikaHue colied B BOJIE MHPOBOIO OKEaHa
cocranisier (r/m): NaCl - 27,2; MgClz - 3,8; MgS0s4 - 1,7; CaS04 - 1,2. Pa3pyiieHue 11eMeHTHOTO
KaMHS BCIIEJICTBUE peaKI[uu oOMeHa MpOTeKaeT Mo CAeAYIoIUM hopMyiam:

Ca(OH), + MgCl, = CaCl, + Mg(OH)s,

Ca(OH)2 + MgS04 + 2H20 = CaSO4 02H20 + Mg(OH)z.

B pesynbTaTte 3THX XMMHUYECKUX peakiuii oOpasyercst pactBopumas coib (CaClz miun

CaS04 02H20), BerMbIBacMas U3 OETOHA.

Kopposusa noo oeiicmseuem munepanvhwvix yooopenui. OcoOCHHO BpeaHbI sl 6eToHa
aMMHauHbIe YHOOpeHHs - aMMHUadHas cenuTpa W cynbdar amMMoHms. Hutpar ammoHus
NEHCTBYET Ha TUAPOKCUA Kajblus. OOpa3yromuiicss HUTPAT KalbIHs XOPOIIO pacTBOPSETCS B
BOJI€ U BbIMbIBaeTcs u3 6etoHa. Xuopuctbiii kanuit KC1 noseimaer pacrsopumocts Ca(OH)2 u
yckopsieT kopposuro. M3 uncna ¢pocdopHbix ynodpenuit arpeccuBeH cynepdocdar.

Kopposus noo enusnuem opeanuueckux eeujecme. OpraHndyeckue KUCIOTHI, KaK U
HEOpraHU4YecKHe, OBICTPO pa3pylIaloT LEMEHTHBIM KaMeHb. bOJIbIION arpecCHBHOCTBIO
OTJIMYAIOTCSl YKCYCHAasl, MOJIOYHas M BHUHHasg KUCIOTHL. JKUpHBIE HaCBIIICHHBIE U
HEHACBIIIEHHbIE KUCIOTHl (OJEMHOBAsi, CT€ApUHOBAs, MAJIbMUTUHOBAas WU JAp.) pa3pyliaioT
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[IEMEHTHBIA KaMEHb, TaK KaK MPHU JACUCTBUU THAPOKCHIA KAJbLHS OHU OMBUIAIOTCA. [loaTOMy
BPE/IHBI U Maciia, CoIepKaIIie KUCIOThI )KUPHOTO psifia: JIbHIHOE, XJIOMKOBOE, a TAKXKe PhIOUi
xup. HedTsHble mpoayKThl HE MPEACTaBISIOT OMACHOCTH Il OETOHA, OJHAKO OHHU JIETKO
MPOHUKAIOT Yepe3 OCTOH.

Kopposusa mpemvezo euoa. Cynvghoaniomunamnas koppo3usi BOSHUKAET IPU JEHCTBUU
Ha THAPOATIOMHUHAT IIEMEHTHOTO KaMHS BOJIbI, COJIEpIKalllel Cyab(aTHbIe HOHBI:

3Ca00 A120306H20 + 3CaS04 + 25H20 = 3CaO0AI2030CaS0O4031H:0.

OOpazoBanue B IOpax LEMEHTHOIO KaMHS MAaJOpacTBOPUMOIO TpPEX-CyJb(AaTHOro
rupocyibpoafoMuHaTa KajablUsl (3TTPUHIUTA) CONPOBOXKIAETCS YBEIMYEHHEM O0beMa
npuMepHo B 2 pasza. Pa3BuBaromieecs B Mopax KpUCTAJUIM3ALMOHHOE AaBJIEHUE MPHUBOIUT K
pacTpecKMBaHUIO 3aLIUTHOTO Ciiosi OeToHa. Beien 3a 3TUM MPOMCXOAUT KOPPO3UsSI CTAIBHOM
apMaTypbl, YCWIEHHE pacTpeckuBaHHs OeToHa U paspymieHue KoHcTpykuumu. C
cynb(oaTtoMUHATHOM KOppO3uel Bcerja HaJ0 CUUTAThCA MPU CTPOUTENIHCTBE MOPCKHUX
coopykeHuil. BMecte ¢ TeM MOTyT OKa3aThCsl arpeCCUBHBIMU CTOYHbBIE BOJBI IPOMBIIUIEHHBIX
OpeaNpusTUil, a Takke TpyHTOBble BOJbL. Jlyis GOpBOBI C cynb(oantoMUHATHOW KOppO3HUEit
HIPUMEHSETCsl CIIeUANIbHBIN CyNb(haTOCTOMKUI MOPTIaHEMEHT.

Paspymienne OGetoHa Moxker mnpoucxoautb yepe3 10...15 neT mocie OKOHYaHHS
CTPOUTENBCTBA.

6.3.3.8. IIpuMeHeHne MOPTIAHALIEMEHTA

[TopTnananeMeHT TPUMEHSIOT Jisi OETOHOB, IKCILTyaTUPYEMbIX BHYTPH 3JaHUS MPHU
0001 OTHOCUTENBHOM BIAKHOCTH BO3JyXa, HA OTKPBHITOM BO3AYyXE IPU BO3ACHCTBUU
atMocepHbIX  (akTopoB. JlomyckaeTcs IS OETOHOB  IMOJ3EMHBIX  COOPYKCHUH,
TUAPOTEXHUYECKUX COOPYKEHNUU MOABOJAHOM, HABOJHON U BHYTPEHHEH 30H.

6.3.4. CnenuajnbHble BUIbI NOPTIAHIIEMEHTA

I[JBI IMOJYYCHHUA IIOPTIaHAOCMCHTA C  3aJlaHHbIMU CBOMCTBaAMH HCIIOJIB3YIOT
PEryJanpoBaHNC MUHCPAJIBHOT'O COCTaBa NEMCHTHOI'O KJIMHKEPA, TOHKOCTHU IMOMOJIa HCMCHTA,
BBCACHUC MHUHCPAJIBHBIX ©W OPraHUYCCKUX )1063,BOK. Ot MCPOIIPUATUA  TTO3BOJIATIOT
PEryanpoBaTtb CKOPOCTb TBCPACHHUA, AKTHUBHOCTH, TCINIOBBIACICHUEC W JOPYTUC CBOMCTBA
OEMCHTA.

6.3.4.1. IlopTinanaueMeHTbl ¢ MUHEPAJIbHBIMHU 100aBKaM#

AKTUBHBIE MHHEpaJbHbIE JOOaBKM O3TO MNPHUPOJHBIE WM  HCKYCCTBEHHBIE
TOHKOM3MEJIbYEHHBIE BEIIECTBA, CIIOCOOHBIC B3aMMOACWCTBOBATh C THAPOKCHUAOM KallbIus,
00pa3ys TUAPOCUINKATHI KaJIbIIHS.

B kauecTBe MpUpPOIHBIX AKTUBHBIX JOOABOK MCIIOJIb3YIOT MarMaTU4E€CKUE U OCa/I04HbIE
FOpHBIE MOPOJbl (IMATOMHUT, TpEMed, OINOKY, BYJIKAaHWUYECKHH menen, Tyd, Nnem3y).
HckyccTBeHHBIE aKTUBHBIE MHHEPAIBHBIE TOOABKH MTPEICTABISIIOT 000 MOO0YHBIE IPOAYKTHI
U OTXOJbl IPOMBIIIJIEHHOCTU: TPaHYJIUPOBaHHbIE JOMEHHBIE IUIAKH, 30J1a-yHOC - OTXO[,
HOJYYUBIIUNCS TIPU CXKUTAaHUM TBEPIOTO TOIUIMBA U JIp.
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HliakonopTaaHAEeMeHT — THAPABIMYECKOE BSDKYIIEE BEIIECTBO, MOJy4aeMoOe
MOMOJIOM TOPTJIAHIIEMEHTHOTO KIWHKepa, TUICca W TPaHyJIUPOBAHHBIX JIOMEHHOTO WM
anekTpoTepmodochoproro nuiaka. lllnaku BBoasTes ot 21 1o 80 %.

VcTUHHAS MUIOTHOCTh ILIAKOMOpTAaHgueMeHTa cocTaiager 2800...3000 kr/m3,
HACBINHASA B PHIXJIOHACKITAHHOM cocTosauu - 900...1200 xr/m®.

Booonompebnocmov u cpoku cxeamviganus NUIAKONOPTIAHALIEMEHTa IIPUMEPHO TaKue
ke, KaK y MOpTJIaHLEMEHTA.

Ilo npounocmu uuIaKomopTiaaHAIEMEHT BhimyckatoT Mapok 300, 400 u 500. On
XapaKTEPU3YEeTCs 3aMeJICHHONW CKOPOCThIO TBEPACHHUS B HaYaJbHBIN Tepuo1. B manpHeimem
OHa HapacTaer, U K 6...12 MecsaM IPOYHOCTH IUIAKOMOPTIAHIIIEMEHTa CPAaBHHBACTCS C
MOPTJIAHIIIEMEHTOM U Jake ee mpeBbImaer. TepmooOpadboTka mpu Temmneparype 80...95 °C
AKTUBU3HUPYET TBEPACHHUE HUIAKOMOpPTIaHIIeMeHTa. [103TOMYy ero peKOMEeHAYIOT MPUMEHSITh
P 3aBOJICKOM M3TOTOBIICHUH U3JICITHI.

TennosviOenenue MIIAKONOPTIAHALEMEHTa IPU TBEPACHUHM B TE€YCHHE MEpBBIX 1...3
cytok Ha 15...30 % menblie, yeM y noptiaananeMenTa. OH MeAJIEHHO HaOUpaeT MPOYHOCTh MIPU
NOHMKEHHBIX TOJOXKHUTEIbHBIX TemnepaTypax. [loaTomy oH 3(QeKxTHBeH B MacCHBHBIX
KOHCTPYKLHSX U HEKENATEJIEeH MTPU 3UMHEM OETOHUPOBAHUU.

Kapocmotikocms  NUIAKONOPTIAHALEMEHTa H3-3a IOHWKEHHOTO COAEpKaHUS B
[IEMEHTHOM KaMHE THUIPOKCHAA KaJIbIUs BBINIC, YeM Y MOPTJIAHAIEMEHTa, U COCTaBJISET
600...800 °C, mo3TOMY €ro peKOMEHIYIOT ISl 5KapOCTOHKHUX OETOHOB.

Moposzocmotikocms NTAKONOPTIAHALEMEHTAa HUKE, YEM Y MOpTJIaHalieMeHTa. beToHbI
Ha 3TOM 1ieMeHTe BbiaepkuBatoT 50...100 HUKIOB UCTIBITAHUM.

HeGonbiioe koiaudecTBO B IIEMEHTHOM KaMHE THJIPOKCHAA KaJIbLUS TOBBIMIACT
CTOMKOCTD €T0 B MATKUX BojiaX. CHUKEHHE THAPOKCUIA KaTbIUS B )KUIAKOH (ha3e TBEPACIOIIETO
[eMeHTa IpensaTcTByeT oopazoBanuio YTTpunruta 3Ca0 - Al,O3 - 3CaSO4 - 31H20. [Tortomy
OH MMEET MOBBIMIEHHYIO CTOUKOCTh B CYJIb(DATHBIX BOJAX.

[I1akonmopTiIaHIEMEHT — OJITHO U3 CaMbIX PACIPOCTPAHEHHBIX BIKYIIUX. BoImyckaroT
ero B koimdectBe 25 % oT Bcex IieMeHTOB. [IpuMmeHeHue Mmaka, KOTOPBIM HE CleayeT
00xurath, jaenaer ero croumMocth Ha 15...20 % Hmwxke cTommMocTH mopTiaHanemeHta. OH
YCHEITHO TPUMEHSAETCS KaK JJis HaJA3€MHBIX, TaK W TOJ3EMHBIX M TOJABOJHBIX YacTel
COOPYKECHUM.

IIyumos1aHoBbIN MOPTIAHALEMEHT — BSDKYIIEE BEILIECTBO, MOJTY4aeMO€ COBMECTHBIM
M3MEIBbUYCHUEM MOPTIAH/ILIEMEHTHOTO KIMHKEpa C coaepkanHuem MmuHepana CsA mo 8 %,
AKTUBHOUM MHHEPAJIbHON J00aBKH U rutca. JJo6aBok 0cajiouHOTO MPOUCXOXKICHHS (TUATOMUTA,
Tpenena, onoku) o6epercs ot 20 10 30 %, BYTKaHHYECKOTO MTPOUCXOKIACHUS (3071, TIIUEKENH) —
ot 25 no 40 %.

WctunHasg ioTHOCTh ero coctasiseT 2700...2900 r/cm®, nacemaasg — 900...1100 xr/me.
OH MMeeT NOBBILIEHHYI0 HOPMAJIBHYIO T'YCTOTY LieMeHTHOro Ttecta 110 30...40 %, BcaencTue
Yero ero pacxo/ B 0eToHaX MO CPaBHEHHIO C MOPTIAHALEMEHTOM yBennuuBaeTcs Ha 15...20 %.
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[To mpoyHOCTH MYIII0JIAaHOBBIN MOPTIAaHALEeMEeHT nojpasnessitoT Ha mapku 300 u 400.
PocT npo4YHOCTH B HaYaJdbHBIM MEpUOM 3aMeJUICHHBINA. [Ipy TBEpICHUN BBIACISCTCS MCHBIIC
TEIUIa, YeM y MOPTIAHIIEMEHTa, MO3TOMY €ro He CIeAYyeT MPUMEHSTHh MPH MOHMKCHHBIX
TEMIIEpaTypax U PEKOMEHJYETCS JJIi MAacCHUBHBIX KOHCTpYKIMi. Hanbojiee MHTEHCHMBHO OH
HaOMpaeT NPOYHOCTh P aBTOKJIABHOM 00paboTKe.

[Ipy nAUTENPHOM XpaHEHUM Ha CKJIAJax MYLIIOJAHOBBIM MOPTIAHAUEMEHT TEpsET
aKTUBHOCTH ObICTpEE MOPTIaHALIEMEHTA.

[TymonanoBsie MOPTIAHALIEMEHTHI € I00aBKaMU OCaJ0YHOT0 MPOUCXOXKICHUSI UMEIOT
MOHUKEHHYIO BO3YyXOCTOMKOCTh. [loHMKEHHAs! BIaKHOCTh CPEeIbl MOKET MIPUBECTU K
00pa30BaHUIO YCaJI0YHBIX TpelIrH B OeToHe. X He creyeT mpUMeHsTh 1Jisi OETOHOB C
OTHOCHUTEIIbHOM BIaXKHOCTBIO BO3lyxa MeHee 60 % u Ha OTKpeITOM Bo3ayxe. [lpu
AKCIUTyaTalliy BO BIKHOM Cpejie BOJOHEPOHUIIAEMOCTh €ro moBbIIaetcs. [loatomy ero
PEKOMEHAYIOT IPUMEHSTh JJIs1 BOJOHEIPOHUIIAEMbIX OETOHOB.

B cBs31 ¢ BBICOKOI BOAOMOTPEOHOCTHIO OETOHBI Ha MYIIIOJAHOBBIX TOPTIaHAIIEMEHTaX
MMEIOT TIOHMXEHHYI0 MOPO30CTOMKOCTh. OHM BblJEpKUBaAIOT Bcero 25...50 1UKIOB
ucnbiTanuid. [loaToMy BX He cllelyeT MPUMEHSATh B THAPOTCXHHUYECKUX COOPYKEHHUSX 30HBI
MEPEMEHHOT0 YPOBHS BOJIbI, TTOJABEPKCHHBIX BO3JCHCTBUIO 3HAKONIEPEMEHHBIX TEeMIEpaTyp,
TSl JOPOKHBIX OETOHOB.

LleMeHTBI 1JI51 CTPOMTENbHBIX PACTBOPOB. VX N3roTaBinBalOT COBMECTHBIM IIOMOJIOM
NOPTJIAH/ALIEMEHTHOTO KinMHKepa (He MeHee 20 %), aKTUBHBIX MUHEPAJIBHBIX J100aBOK
(rpaHynupOBaHHBIE JOMEHHBIE WM 3JEeKTpoTepMopocOopHbIe MNUTAKH), HAIOJIHUTENEH
(xBapLEBBIN MECOK, U3BECTHSIK, MpaMop) U rurica. Beimyckatot ero mapku 200.

[TpuMeHSIOT AJ1s1 U3TOTOBIIEHUS] CTPOUTENBHBIX PACTBOPOB M HEAPMHUPOBAHHBIX OCTOHOB
kiaccoB 30 u HUKe. B cBA3M C 3aMEJIEHHBIM TBEPJEHUEM €r0 HE PEKOMEHIYIOT IPUMEHSTh
npu Temreparype Bozayxa ke +10 °C.

6.3.4.2. [lopTinanaueMeHTHI C OPraHUYECKUMU J00aBKAMHU

B coBpeMeHHOM TEXHOJIOrMHW OCTOHA MIMPOKO MPHUMEHSIOT IMOBEPXHOCTHO-aKTHBHBIC
BeIleCTBa, BBOAMMBIE B Manbix no3ax (0,05...0,3 % oT maccel nemMeHTa) u Jg00aBiIsieMbIe B
[IEMEHT MPHU TTOMOJIC KIMHKEpa.

[ToBEpXHOCTHO-aKTUBHBIC JTOOABKM MOXKHO pa3ieiuTh Ha THUAPOPHUIM3YIOUIHE |
runpododusyronue.

K euopoghunuzyrowum oobasxam otnocsitcst murHocynbonatsl kanbius (JICT).
K euopoghoousyrowum 0obasxam otHOoCAT MBUTOHA(DT, ACUIOT U JIP.

I[nacTuduuupoBaHHBIE NOPTJIAHANEMEHT W3TOTOBIAIOT IyTeM BBEICHHS MpHU
nomoJsie kiuHkepa okono 0,25 % JICT (cuumrast Ha cyxoe BemecTBO). OH OTIMYaeTcs OT
OOBIYHOTO TOPTIAHAIIEMEHTAa CIIOCOOHOCTBHIO MPHUIABATh PACTBOPHBIM M OETOHHBIM CMECSM
MOBBIIICHHYIO OABUKHOCTD.
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[Tnactupummpyrommii  3pQPEeKT HCMONb3yeTcss A YMEHBIIEHUS BOJOLEMEHTHOTO
OTHOUICHUS, TOBBIIICHUS MOPO30CTOWKOCTH W BOJOHENpoHUIaeMoctu Oetona. Ecmm xe
coxpanuth B/L1, TO MO’XKHO CHU3UTB pacxos ieMeHTa (mpuMepHo Ha 10...15 %) 6e3 yxyameHus
KavyecTBa OeTOHA.

I'mapo¢oOHBII MOPTIAHALEMEHT I10Jy4aroT, BBOAS pu nnomouie kimHkepa  0,1...0,2
% wmbIoHadTa, acuaosia u Ipyrux ruapodoousyromux Bemects. OH 001agaeT NOHMKEHHOMN
(M0 CpaBHEHUIO C OOBIYHBIM IEMEHTOM) TMIPOCKONMYHOCTBIO, JYy4YIlle COXPaHSET CBOIO
aKTUBHOCTB MPU XPaHEHUHU U MEPEBO3KaX.

['unpodoOHBI MOPTIAHALIEMEHT IUTACTU(PUIIMPYET OCTOHHBIE M PACTBOPHBIE CMECH,
MOBBIIIAET MOPO30CTOMKOCT M BOJIOHETPOHUIIAEMOCTh OETOHA.

Bsxymimne Hu3koii BogonorpedHoctu (BHB) monyyaroT coBMECTHBIM OMOJIOM
MOPTJIAH/IIIEMEHTa U TTOBEPXHOCTHO-aKTUBHOTO BellecTBa cymnepruiactudukartopa (C-3,
10-03, 3003 u ap.). [lopTmanaeMeHT AOMaNBIBAIOT 10 ToHKOCTH Tomoua 4500...5000
cM?/T B IpUCyTCTBHY cynepiacTudukaropa. BHB xapaktepusyercs clieyrOIIMH
CBOWCTBaMU:

o BBICOKOIM TOHKOCTBIO ITIOMOJIa

o BojonorpedHocThi0 15...18 % (Bmecto 25..27 % y o0OBIYHOTO
LEMEHTA); O 3aMEIJICHUEM Hayajla CXBaThIBaHUSA 10 6...7 4acoB IpPH COXPAHEHUU
KOHIIa cxBaThIBaHUs 10 10 4acoB; o ObICTPBIM HAOOPOM NMPOYHOCTH B paHHUE CPOKHU
(uepe3 CyTKH Mpejies MPOYHOCTH MPH CkaTuu coctasiset 25... 30 MIla).

BHB sBnsieTcst BBIcOkoMapouHbIM BsKyuM. Ero mapku nexar B npeaenax 700...1000.
OpHako TpUMEHEHHE LIEMEHTOB TAaKUX BBICOKMX MapoK LeJIecooOpa3Ho JUIlb B
BBICOKOIIPOYHBIX OETOHAX.

6.3.4.3. beablif U1 UBeTHbIE MOPTJIAHALEMEHTHI

Kiannkep 0e/10ro ieMeHTa U3rOTOBIISIOT U3 YACTHIX U3BECTHAKOB U O€JIbIX TJIMH, TOUYTH
HE CoJAep)KalldX OKCHIOB JKejle3a W MapraHiia, KOTOpbIe MPHUIAIOT OOBIYHOMY
MOPTIAH/IIEMEHTY 3eJIeHOBaTO-Cephlii 1BeT. OOXKUTAIOT CHIPHEBYID CMECh Ha 0€330JbHOM
(razoBom) TomuBe. [lpu momose KIMHKEpa MPEJOXPaHSIOT LIEMEHT OT IMONaJaHus B HEro
YaCTHI] JKeJie3a.

B kauectBe sTasioHa Ui ONpEENICHUS] CTENEHU OENM3HBbl MPUMEHSIOT MOJOYHOE
MatoBoe crekino tuna MC-14 ¢ koadduimentom orpakeHuss He meHee 95 %. CremeHb
OenusHbl, onpeaenseMas kodpduireHToM otpaxkeHus (B % aOCOMIOTHON IIKabl), JOKHA
ObITH 1151 Oeoro nopriaanauemMenTa 1-ro copta - ne muxe 80 %, 2-ro copra — 75 %, 3-ro copra
— 68 %; nement BoinyckaroT M400 u M500.

LIBeTHBbIE JeKOPATHBHBIE MOPTIAHALEMEHTHI ITOJIYYal0T, IPUMEIITNBAs K 0€JIOMY IEMEHTY
11eJI0YE€CTONKNE TUTMEHTHI (OXpY U 1Ip.).

[To npounoctu noapazaenstor Ha Mapku 300, 400 u 500. [IpuMeHsIIOT AJ11 U3TOTOBJICHUS
I[BETHBIX OETOHOB U PACTBOPOB, IEMEHTHBIX KPACOK.
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6.3.4.4. bricTpoTBepAeOIINE MOPTJIAHALEMEHTbHI

K OwicTpoTBepAcIONIMM TOPTIAHALIEMEHTaM OTHOCAT: OBICTPOTBEPACIONINNA, 0C000
OBICTPO TBEPACIOIINI U CBEPXOBICTPOTBEPACIONTUIN TOPTIAHIIEMECHTHI.

boicTporBepaeomuii nopriaanauemMedt (bTLl) - mopTianalieMeHT ¢ MUHEpAIbHBIMU
no0aBKaMy, OTJIMYAIOIIMICS TOBBIIIEHHOW MPOYHOCTBHIO dYepe3 3 cyT TBepueHus (Ooiee
MOJIOBUHBI €ro MapouHoi npoyHocTH). Cymma CsS + C3A B kiuHkepe - He Menee 60...65 %.
ITomon BTL] npoussoautcs 6oj1ee TOHKO 10 yaeibHol nosepxuoctd 3500...4000 cM?/r (BMeCTO
2800...3000 cM2/T 1t OOBIYHOTO MOPTJIAaHILIEMEHTAa). DTO yCKOpsieT TBepacHue nementa. bTL]
BbimyckatoT M400 u M500.

Ocob6o0bicTpoTBepaeomumii nopriaanauement (OBTLl) B Bozpacte 1 cyr mmeer
npeaen mpounoctd 20...25 Mlla, 3 cyr - 40 MIla. Takoii OBICTpBIH POCT MPOYHOCTH

obycnaBnuBaetcs conaepkanueM C3S 10 65...68 %, C3A - 10 18 % 1 TOHKOCTBIO TTOMOJIa OKOJIO
2

4000 cm /r. OBTL] BeimyckaroT mapku 600. [Tpumenenne OBTL] no3BosisieT cHUXATh pacxo[
nemenTa Ha 15...20 %.

CgepxobicTpoTBepaetromuii neMeHT (CBTL), pazpaboTaHHbIi Ha OCHOBE ClieLHab-
HOTO MMHEPAJIbHOTO COCTaBa, J1a€T PAaHHIO MPOYHOCTh, JOCTATOYHYIO HJISl pacranyOKu
m3aenui yepes 1...4 yaca, a yepe3 6 4 npouHocTh coctapisier 10 MIla. B ceipbeByt0 cMech
CBTIl BBomsTCs TrajoreHocojepKaniue BeniecTBa ((PTOPUA WIH XJIOPHUA KaJIblHs) H
MOBBILIAETCS COJEPKaHUE ATFOMUHATOB.

OTH LIEeMEHTHI IPUMEHSIOTCS B TPOU3BOJICTBE COOPHBIX Ke€1€300€TOHHBIX KOHCTPYKIUH,
a TaKkKe NpU 3UMHEM OeTOHMpoBaHUU. [IOBBIIEHHOE TEIJIOBBIIEICHUE, HE IO3BOJSET
INPUMEHATh WX Il MacCUBHbIX KOHCTpykuui. BTL[ ¢ moBeimeHHbIM coaepkannem C3A
HEMPUTOCH Ui OETOHA, MTOJIBEPTaloIIEerocs CyIb()OoantoOMUHATHOW KOPPO3UH.

6.3.5. 'nuHo3eMHUCTBI IEMEHT

['MUHO3eMUCTBIN IIEMEHT - BBICOKOMPOYHOE THUIPABINYECKOE BSHKYIEE BEIIECTBO,
MOJIydaeMO€ TMYTEM TOHKOTO HM3MEJIbUEHHOT'O KIMHKEpa, COJIEPKAIIET0 MPEUMYIIECTBEHHO

HU3KOOCHOBHBIE alFOMUHATHI Kayibliug. OnHokanbiueBbid amoMuaaT CaOOA 1,03 onpenensier
ObICTpOE€ TBEpPJIEHME U JPYrue CBOMCTBA TJIMHO3EMUCTOrO ILieMeHTa. B cpaBHUTENBHO
HEOOJBIINX KOJIMYECTBAX B HEM TAKXKE COJIEPIKATCS IPYTHe aTlOMUHATHI KaJIbIHS, HATPUMED

CaO0O02A1,03. Bausuue Ha KaduecTBO IEMEHTA OKAa3bIBAET AJIFOMOCIIJINKAT KAJIbIUA - TEJIEHUT

CaO0A1,0308S10,. Cunukatsl Kaablius MPeCTaBICHBI HEOOJIBIIINM KOJIHYECTBOM OenuTa.

JIJ'IH MOJIYUCHUSA KIIMHKEpa TTTMHO3EMHUCTOTO IEMCHTA B KAaYCCTBC TJIaBHBIX CBIPHCBBIX

KoMIoHeHTOB OepyT m3BecTHsIK CaCOs u mopoasl, coaepxaiiue riuHozem (A12030nH20),
HanpuMmep, OOKCHUTBI.

['mMuHO3eMUCTBIN 1IEMEHT 00J1a/1aeT BBICOKON MPOYHOCTHIO TOJIBKO B TOM ClTydae, €Clid OH
TBEpJICET MIPU YMEPEHHBIX Temrepatypax, He cBaiie 25 °C. [1o3ToMy IIIMHO3EeMUCTBIN IIEMEHT
HEJb3s IPUMEHSTH JUIsl OETOHMPOBAHUSI MACCUBHBIX KOHCTPYKIIMNA M3-3a pa3orpeBa OETOHA, a
TaKKe MoJIBepraTh TEIJIOBIAKHOCTHON 00paboTKe.
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3ameydaTesbHbIM CBOMCTBOM TNIMHO3EMHUCTOTO IIEMEHTA SIBISIETCS €r0 HEOOBIYHO OBICTPOE
TBepACHHE. MapKu TIMHO3EMHUCTOTO IIEMEHTA, OINpeAeiseMble MO pe3yJbTaTaM HCIbITaHUS
obpasnoB 3-cyrounoro Bo3pacta - M400, M500 u M600. Kak u3BecTHO, MOPTIAHALICMEHT
nproOpeTaeT TaKylo MPOYHOCTh TOJIBKO Yepe3 28 CyT HOPMaIbHOTO TBEPJACHUS.

[Ipu cTonp OBICTPOM TBEPACHHWHM TJIIMHO3EMHUCTHIA IIEMEHT 00JagaeT HOpPMalbHBIMU
CPOKaMH CXBAaTbIBaHWs, MOYTH TAaKHUMH XK€, Kak y mopmiaHaueMeHTa. Havamo cxBaTeiBaHHS
TJIMHO3EMUCTOrO EMEHTA JIOJKHO HAcTymnaTh He paHee 30 MUH, a KOHEI] - He no3/Hee 12 4 oT
Havaja 3aTBOpEHMS. TeruioBbIACICHUE TTIMHO3EMHUCTOTO LIEMEHTA TPU TBEPAECHUH IPUMEPHO B
1,5 paza Oonpiie, 4yeM y MOpTIaHAIIEMEHTAa. B TpoayKTax rujapaTalidd TIWHO3EMHCTOTO
IIEMEHTa HE COJEPKUTCSA THUIPOKCHAA KAJIbIUA M TPEXKAJIbIIMEBOrO IIIECTUBOIHOTO
THAPOATIOMHHATA, TTI03TOMY O€TOH Ha TJIMHO3EMHUCTOM LIEMEHTE 00Jiee CTOEK 1O CPaBHEHHUIO C
nopTiaHaleMeHToM npoTuB BbeimenaunBanus Ca(OH)2, a Takke B pacTBopax cyibdara
KaJIbLIMsl ¥ MarHus (B 4aCTHOCTH, B MOPCKOU Bojie). OqHAKO 3aTBEPACBIINN TJIMHO3EMHUCTHIN
IIEMEHT pa3pyllaeTcsi B pacTBOpax KHUCJIOT U IIETOYEH, MO3TOMY TJIMHO3EMUCTBHIM IEMEHT
HEJIb3s1 CMEIIMBATh C MTOPTIAHAIEMEHTOM U U3BECTHIO.

C yderom crnenupuYecKux CBOMCTB M BBICOKOW CTOMMOCTH TJIMHO3EMHCTBHIN IIEMEHT
npeHa3HavyaeTcsl IJsl MOJy4YeHUs OBICTPOTBEPHACIONINX, a TAKXKE KAPOCTOUKUX OETOHOB H
pactBopoB. KpomMe TOro, TriIMHO3eMHCTBIM LEMEHT HCHOJB3YeTCS ISl  MOIyYEHHUs
pPaCIIUPAIOIIUXCA LIEMEHTOB.

6.3.6. Paciumpsironuecs u 0e3ycaiouHble IEMEHTHI

Pacmmpsironiecss  LE@MEHTBI  OTHOCATCS K = YHCIY — CMELIAHHBIX,  WHOI/A
MHOTOKOMITOHEHTHBIX IEMEHTOB. M3ydanuch pa3nuyHble pacIIUPSIONIMECs KOMITIOHEHTHI,
0JIHaKo HaubOosee Y3PHEeKTUBHBM OKa3aJcs TPEXCYIb(aTHBIN THIPOCYIb(POATIOMUHAT KaJIbLIMS

CaO0OA1,030
3CaS04031H20

CoctaB 1leMeHTa JaeT BO3MOXHOCTb PEryJIupoBaTh KOJIMYECTBO M CKOPOCTH
00pa3oBaHUsl KPUCTAIIIOB THAPOCYIh(GOATIOMIUHATA KaIbIUsl U U30erath MOSIBICHUS BPEIHBIX
HaIpsH>KEHUM, BBI3BIBAIOIIUX PACTPECKUBAHUE 3aTBEPICBIIETO [IEMEHTHOTO KaMHS.

BoaonenponunaeMbii paclIMpPAIIMACH HEeMEeHT (BPLY) SIBJISAETCS
OBICTPOCXBATHIBAIOIIUMCS U OBICTPOTBEPICIOIINM THAPABIMYCCKUM BOKYIIMM. OH MOTydaeTcst
MyTeM TIIATEILHOTO CMEIMBaHUS TuHO3eMuCcTOoro nemenTa (70 %), runca (20 %) u monoToro
CIIELHUATIBHO U3TOTOBJIEHHOTO BEHICOKOOCHOBHOTO THApoantoMunaTa kaiabius (10 %).

I'MncorjJimHo3eMUCTBIH  paclIMpsSIIONIUiicsT  IeMEHT -  OBICTPOTBEpCIolee
THIPABIMYECKOE BDKYIIEE, MOTy4aeMOE COBMECTHBIM M3METBUYCHUEM BBICOKOTIIMHO3EMUCTHIX
KIIMHKEpa WJIM [IUIaKa U MPUPOHOTO JABYBOJHOTO THIICA WM TIIATEIHLHBIM CMEIIMBAHUEM TEX
K€ MaTepUaiOB, HW3MEIbYCHHBIX pa3/elbHO. [ HUIICOTTTMHO3EMUCTHIM IEMEHT o0anaer
CBOMCTBOM pACIIMPEHHUs MIPU TBEPJICHUHM B BOJE; MPU TBEPJICHUHM HA BO3JyXE OH IPOSBISET
0e3ycajouHbIe CBOMCTBA.

Pacimmpsirommiicss mopriaanauement (PIIL) sBiseTcss ruapaBiIvuecKUM BSIKYLILIUM
BELIECTBOM, II0JIy4a€MbIM COBMECTHBIM HM3MEIbUYECHUEM: INOPTIAHALIEMEHTHOIO KIMHKEpa —
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58...63 %, rMHO3eMHUCTOro LIaKka uiu KinHkepa — 5...7 %, runca — 7...10 %, qoMeHHOTO
IpaHyJIMPOBAHHOTO IIIaKa WM JIPYrol akTUBHOM MHUHepaibHOU mobaBku — 23...28 %. PIIL]
OTIIMYaeTcsi OBICTPBIM TBEPACHHUEM B YCIOBHUSX KPATKOBPEMEHHOT'O MPOMAPUBAHUS, BHICOKON
IUIOTHOCTHIO U BOJOHENPOHUIIAEMOCTHIO IIEMEHTHOT'O KaMHS U CIIOCOOHOCTBIO PACIIUPSTHCS B
BOJIHBIX YCJIOBHSIX MPU MOCTOSTHHOM YBJIQXKHEHUU B TEUEHUE TIEPBBIX 3 CYT

Hanpsiraromuii nemeHnt cocrout u3 65...75 % mnoptnanguemenrta, 13...20 %
MJIMHO3eMHUCTOro 1eMenta u 6...10 % rumca; 3aTBOpEeHHBIN BOJOHM, CHauyanda TBEpPIACET U
HaOupaeT MPOYHOCTh, 3aTEM PaCIHIMPSIETCS KaK TBEPJOE TEJIO0 M HaNpsraeT >Xeie300€TOH.
CaMOHaMnpsOKeHHBIM KeNIe300€TOH MPUMEHSETCS B HAMOPHBIX TpyOaxX, B MOHOJHUTHBIX U
COOpHBIX pe3epByapax sl BOJABI, B CIIOPTUBHBIX M MOJ36MHBIX COOPYKEHUSX.

7. BETOHBI

7.1. O01ne cBeIeHUA

beToHOM Ha3bBIBalOT MCKYCCTBEHHBIM KaMEHHBIM MaTepuall, IIOJy4YEHHbBIM B pe3yJibTaTe
TBEPACHUS PALMOHAIBHOM MO COCTABY, TIIATEIBHO MNEPEMEIIAHHON U YINIOTHEHHON CMECH U3
BSDKYIIIETO BEIIECTBA, BOJABI W 3amojHuTeneil. Takxke B cocTaB OETOHOB BBOAST J100aBKH,
yJy4dllIaolie CBOMCTBA, KaK CMece, Tak U 3aTBepAeBIINX KOHIIIoMepaToB. CocTaB OETOHHOM
CMecH J0JKeH o0ecneynTh OETOHY K ONpeeIeHHOMY CPOKY 3aJJaHHbIe CBOMCTBA (MPOYHOCTD,
MOPO30CTOMKOCTh, BOJIOHEIIPOHUIIAEMOCTD U Jp.).

beToH ABIAETCS INIABHBIM CTPOUTEIBHBIM MAaTEPUAIOM, KOTOPBIA PUMEHSIOT BO BCEX
0o0MacTaX  CTPOUTENBCTBA. |EXHUKO-DKOHOMMYECKMMHU IPEHMYIIECTBaMH O€TOHA H
XKele300eTOHa ABISAIOTCSA: HU3KUN YPOBEHb 3aTpaT Ha M3TOTOBJIICHHWE KOHCTPYKIMU B CBSA3H C
NPUMEHEHHEM MECTHOTO ChIPbS, BO3MOXHOCTb MPUMEHEHUS B COOPHBIX U MOHOJHUTHBIX
KOHCTPYKLUHMSAX pa3IM4HOrO0 BHUJA W HA3HAYCHHUs, MEXaHU3alUs W  aBTOMAaTU3ALMS
IPUTOTOBJIEHUSI OETOHA M NMPOU3BOJCTBA KOHCTPYKUMH. beToHHas cmech npu HaJuiexamien
00paboTKe MO3BOJSIET W3TOTABIUBATh KOHCTPYKIWU ONTUMAJIbHON ()OPMBI C TOYKH 3PEHUS
CTPOUTENIBHOW MEXAaHUKH M apXUTEKTYpbl. bETOH NOJITrOBEYEH M OTHECTOEK, €ro IIOTHOCTb,
IIPOYHOCTb U APYIHME€ XapaKTEPUCTUKU MOXKHO M3MEHATH B ILIMPOKHUX IIpPEACiax U I0JIy4aTh
Marepua ¢ 3aJJaHHBIMU CBOMCTBAMU.
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Henocrarkom 6eToHa, Kak 1F000T0 KAMEHHOTO MaTepHaia, SBISETCS HU3Kas MPOYHOCTD
Ha pacTsbkeHue, kotopas B 10...15 pa3 HuKe NPOYHOCTH Ha C)KaTtue. DTOT HEAOCTATOK
ycTpaHsieTcs B )Kelie300€TOHe, KOTja pacTSArMBalolie HallpsDKEHUST BOCIIPUHUMAET apMaTypa.

Ilo Buay Bsokymero OeTOHBI  pa3leNsAlOT  HA:  I[EMEHTHble (Hambolee
pactpoCTpaHeHHbIE), curuxamusle (M3BECTKOBO-KPEMHE3EMUCTHIE), TUIICOBBIE, U JP.

[To BuaY 3amoJIHUTENS Pa3IMYalOT OCTOHBI HA: IUIOTHBIX, MOPUCTHIX CIEIUATBHBIX
3aMOJTHATENAX, YOBIICTBOPSIONINX CIICIHUAIbHBIM TPEOOBAHHMIM (3aAIMTHl OT H3IYYCHHIH,
XUMHYECKOU CTOMKOCTH | T.I1.).

B npaBunbHO mo100paHHOM OETOHHOW CMECH pacxoj IeMeHTa cocTaBiseT §...15 %, a
3anonuuteneit - 80..85 % (mo macce). [loaToMy B Buje 3amoTHUTENECH TPUMEHSIOT MECTHBIE
KaMCHHBIC MaTepHajbl: II€COK, TpaBHWii, MEOCHb, a TaKKe IMOOOYHBIC MPOYKTHI
MPOMBIIIJICHHOCTH (HanpuMep, IpoOJICHHBIC U TPaHYJIMPOBAaHHBIC METAIUTYPTHICCKUE TIIJIAKH).

I110THOCTE GETOHOB M3MEHSAETCS B IMMPOKUX npeenax: ot 400 xo 2500 kr/m® u Gornee.
HauGosee pacnpocTpaHEHHBIMU ABIISIOTCS OETOHBI TSKENbIE - MIOTHOCTBIO 2200...2500 Kkr/m°
Ha TECKe, TPaBUM WK IIeOHE U3 TSAKENBIX TOPHBIX NOPOJ (MX MPUMEHSIOT BO BCEX HECYIIUX
KOHCTPYKLMSX), a TAKKE JIETKUe 0eTOHBI IIOoTHOCTBIO0 500...1800 kr/M3; K HMM OTHOCATCS: a)
Jerkrue OCTOHBI HAa TMOPUCTHIX MPUPOJIHBIX U HCKYCCTBEHHBIX 3alOJHUTENAX; 0) sSUencThie
O0eToHbl (ra300€TOH ¥ TMEHOOETOH) M3 CMECH BSDKYILIErO, BOJABI, TOHKOJIUCIEPCHOTO
KPEMHE3eMHCTOr0 KOMIIOHEHTa M MOpo0o0pa3oBaTelis; B) KPYNMHONOPHUCThIE (OecrecyaHble)
OETOHBI Ha TUIOTHOM MJIM TOPUCTOM KPYITHOM 3aIOJIHUTEINE - O€3 MEIKOr0 3ar0JIHUTENS.

[Topucrocth TsKenbIX OeTOHOB He mnpesbliaeT 7 %. Jlerkue OeTOHBI MeHee
TEIUIONPOBOHBI 110 CPABHEHUIO C TSKEIBIMH, MO3TOMY MX MPUMEHSIOT MPEUMYUIECTBEHHO B
HapyXHBIX OTPAKIAIOIIUX KOHCTPYKIUAX.

7.2. MaTtepuajbl I U3rOTOBJICHHUS TSKeJa0ro 0eToHa

HemenT. [y TsKEI0r0 OETOHA MPUMEHSIOT MOPTIAHIIEMEHT U €r0 pa3HOBUIHOCTH, a
TaKKe JIPyrue BSHKYIIHUE, OTBeUYaroIue TpedoBaHusaM cooTBeTcTByronmx 'OCTos.

Mapky memMeHTa Ha3Ha4aroT B 3aBUCUMOCTH OT MPOCKTHON Mapku O€TOHA 0 IPOYHOCTH

npu cxatuu (Tabdi. §)
Tadomuna &8

ParnmonanpHOE COOTBETCTBHE MapOK OETOHA U IIEMEHTa

Mapka |[MI150 [M200 [(M250 {M300 |[M350 (M400 [(M450 |[M500 [M600 u BbIIE
0eToHa
Mapka [M300 [M300 [M400 (M400 |[M400 [M500 |M550 [M600 |M600
[IEMEHTa M400 M500 [M500 (M600 |M600
Meakuii 3amojHMTe]b. B KadecTBe MEIKOTO 3aloJHUTENS B TSDKEIOM OETOHE

IPUMEHSIIOT IIECOK, COCTOSIIMM U3 3epeH pazmepom 0,16...5 MM. [{7151 mpUrOTOBIEHUS TAKEIBIX
OETOHOB MPUMEHSIOT PUPOHBIE NTECKH, UM UCKYCCTBEHHBIE, IOJYYEHHBIE IIyTEM APOOJICHUS
TBEPJIbIX TOPHBIX OPO/I.

KauecTBO NneCkKka, IMPUMCHACMOTIO JJIA  HU3TOTOBJICHHA 6eTOHa, ONpeaACIACTCA
MHUHCPAJIbHBIM COCTABOM, 3CPHOBBIM COCTABOM U COACPIKAHUCM BPCIAHBIX HpHMCCCﬁ.
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[Tecox nns OeroHa IOJIKEH COCTOSTh W3 3€PEH PA3NIMYHOTO pa3Mepa, 4ToObI €ro
MeXK3epHOBasi MYCTOTHOCTh ObLIa MUHUMAJIBHOM; YeM MEHbIIe 00beM MYCTOT B MECKE, TeM
MEHBIIIe TpeOyeTCs [IeMEeHTa Ui MOJIY4eHHs IIIOTHOTO 6eToHa. B necke nomyckaetcs He O6oJee
5 % 3epen pazmepoM oT 5 10 10 mm.

Menkue yacTHib! (IbLIb, WL, TJIMHA) YBEIMYUBAIOT BOJAOIIOTPEOHOCTh OETOHHBIX CMEcen
U pacxoj 1iemeHTa B 0eTone. [loaTomMy copepxaHue B IECKE MbUIEBUIHBIX ¥ TTIMHUCTBIX YaCTHII,
HE JIOJDKHO npeBbllaTh 3 %. ['nHa HaOyxaeT npu yBIa)KHEHUU U YBEJIMYUBAETCS B 00bEME
IIPU 3aMep3aHuM, CHUXKAsI MOPO30CTOUKOCTD.

KpynHsblii 3anoaHuTeb. B KauecTBe KPYNMHOIO 3alI0JHUTEINS AJi1 OETOHA TPUMEHSIOT
rpaBHii, medeHb ¢ pazmMepoM 3epeH 5...70 MM. [Ipu OeToHMpPOBaHNN MAaCCUBHBIX KOHCTPYKIUI
MO>KHO IIPUMEHSATH I1e0eHb KPYMHOCTHIO 10 150 MMm.

3epHa TrpaBUs UMEIOT OKATaHHYIO (HOpPMY U THAAKYI0 TMOBEpXHOCTh. OOBIYHO TpaBUil
COJIEPKUT B TOM HJIM MHOM KOJIMYECTBE TMECOK, a TAKXK€ BPEIIHbIC MPUMECH - TIUHY, TbLIb,
cmony u gnp. lllebenp oTnuyaeTrcst OT rpaBusi OCTPOYTOJbHOM (OpMOIl W IIEPOXOBATOM
MOBEPXHOCTHIO 3€PEH, B CBSI3U C YEM CLIEIIJIEHUE €70 C LIEMEHTHO-TIECYaHbIM PACTBOPOM JIyUIIIE,
yeM rpaBusi. ConepikaHue B 1eOHE BPEAHBIX OPTaHUYECKUX BEIIECTB HE3HAUUTEIBHO.

[IleGeHp TOIYYarOT APOOJIICHUEM IJIOTHBIX M BOJOCTOMKUX TOPHBIX TOPOJ] (TPAHUTOB,
JTMOPUTOB, W3BECTHSAKOB, IECUYAHUKOB M Jp.). 3epHa MICOHS HMMEIOT YTrIOBaTyH (GOpMY;
KeENaTeNIbHO, YTOOKI 110 (hopMe OHU MPHOIKAIKCH K KyOy. boiee mepoxoBartas, 4eM y rpaBus,
MOBEPXHOCTh 3€PEH CMOCOOCTBYET JIYUIIEMY MX CIETUICHUIO C IIEMEHTHBIM KaMHEM, TTO3TOMY
1utst 6eToHa BhICOKOM mpodHocTH (MS500 u BbIlie) OOBIYHO MPUMEHSIOT 1Ie0CHb, a HE TPaBHiA.

B 3aBuCHMMOCTH OT KpYyNMHOCTH 3epeH IneOeHb (IpaBuUil) MOApPA3NEIsOT Ha YeThIpe
dpaxuuu: 5...10 mm, 10...20 mm, 20...40 mm 1 40...70 mm. 1leGens (rpaBuii) MOTYT ITOCTYIIATh
B BHJIE CMECH JIBYX WJIU OOJBIIEro yncia Gpakiuii.

3anoaHUTENb TOJKEH COCTOSTh U3 3€PEH pa3HOTro pa3Mmepa (pa3HbIX (ppakuuil), Ipu TOM
KOJIMYECTBO KPYIHBIX, CPEIHHUX M MEJKHX 3epeH (T.e. 3€pHOBOM COCTaB 3arlOJHUTEIS)
yCTaHaBJIMBAETCSA TAKMM 00pa30M, YTOOBI 3epHA MEHBIIIETO pa3Mepa pacroiarajuch B MyCTOTax
MEX]y KpYyIHBIMU. YeM KOMITaKTHee pacIioyioKEeHbI 3€pHa 3al0IHUTENEH, TEM MEeHbIIE 00beM
MyCTOT.

B 3aBucumoctu OT (QOpMBI 3epeH YCTaHABIMBACTCS TPH TPYyNIbl [IeOHS U3
€CTECTBEHHOIO0 KaMHS: KyOOBHJHas, yiydlleHHas W oObryHas. Conep)kaHue 3epeH
TUTACTUHYATOM (JIeIIaqHo) U UrIoBaToil GOpMbI B HUX HE MPEBHIIIAET COOTBETCTBEHHO 15, 25
1 35 % no macce. K muiacTUH4aTBIM 1 UTJIOBaThIM 3€pHAM OTHOCST TAKUE, B KOTOPBIX TOJIILMHA
WIY IIMPUHA MEHBIIIE JUTMHBL B 3 1 Oosee pasa.

ConepxaHue MBUICBUAHBIX M TIIMHUCTHIX YaCTHI] TonyckaeTcs He 6onee 1 %.

3eprosoti cocmag KPYIMHOTO 3al0JHUTENS YCTAaHABIMBAIOT ¢ Y4eToM HanOombiiero D u
HauMeHbIiero 0 pa3MepoB 3epeH IIeOHsS wiu rpaBus. HauOonbliuwii pa3mep 3epeH mpu
OCTOHMPOBAHUM >KEJIe300€TOHHBIX OajoK, KOJOHH, paM JIOJDKeH ObITh He Oosiee 3/4
HAMMEHBIIIETO PACCTOSTHUS MKy CTEPKHSIMHU apMaTyphl, a IS TUTAT TIEPEKPBITHI U TOKPBITHIA
- He Oonee 1/2 TONIIMHBI TUTATHI.
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Bopa, npumensiemas i moyrydeHusi OETOHHOW CMECH W TIOJIMBKU OETOHA, HE JIOJDKHA
collep>KaTh BPEIHBIX MpUMECEH, MPEMSATCTBYIONIMX CXBATHIBAHUIO M TBEPACHHUIO BSDKYIIETO
BemiecTBa. i 3aTBOpeHHs] OETOHHOM CMECH MPUMEHSIOT BOJIOIPOBOAHYIO MUTHEBYIO BOY, a
Tak)Ke MPUPOAHYIO BOIY (PEK, ECTECTBEHHBIX BOJOEMOB), UMEIOIIYIO0 BOJJOPOJAHBIN MTOKA3aTeh
pH ne menee 4, conmepxainiyo He 6onee 5000 mr/m mMuHepanbHbIX cojed. He pomyckaetcs
MPUMEHATH OO0JIOTHBIE, @ TAKXKE CTOYHBIE OBITOBBIC U MPOMBIILICHHBIE BOJBI 0€3 UX OYUCTKH.

7.3. beToHHAa"A cMecCh

BeToOHHOM CMechbl0 Ha3bpIBalOT pAIMOHAIBHO COCTaBICHHYI0 M  TIIATEJIbHO
HepeMeIIaHHyI0 CMeCh KOMIIOHEHTOB O€TOHA 10 Hayasla IIPOLECCOB CXBAThIBAHUS U TBEPACHHUSL.
CocTaB O€TOHHOW CMECH ONPEIEISIIOT, HCXO0/sl U3 TPEOOBAHMM K cCaMOl CMeCH U K OETOHY.

[To cBoeMy CTpoeHHIO OCTOHHAs CMECh MPEICTABISCT CHCTEMY, B KOTOPOH 3epHa
3aIOJIHUTEIIS TOKPBITH 000JI0YKaMH M3 IIEMEHTHOIO TECTA..

HezaBucumo ot Buma OeToHa OSTOHHAS CMECh JODKHA YAOBIETBOPSTH IBYM TJIABHBIM
TpeOoBaHusIM:  oOnajmaTh  Xxopomied  yaoOOyKIagbIBAEMOCTBIO,  COOTBETCTBYIOIICH
MPUMEHSIEMOMY CITOCOOY YIIOTHCHHS, W COXPAHATh TPU TPAHCIIOPTUPOBAHUU W YKIIATKE
OJTHOPOJTHOCTD, IOCTUTHYTYIO MPH MPUTOTOBJICHHH.

[lpy W3rOTOBJICHUH JKEJIE300C€TOHHBIX H3ACIUH H OCTOHMPOBAHHMHM MOHOJHUTHBIX
KOHCTPYKIIHI CAaMBIM Ba)KHBIM CBOWCTBOM OCTOHHON CMECH SIBIISICTCS YA000YKIAABIBAEMOCTD
(wmu  ymo6ohopMyeMoCTh), T.€. CIOCOOHOCTH 3amoiHATH (OpPMY TpPH JAHHOM crocobe
YIUIOTHEHUS, COXPaHSISi CBOO OJTHOPOJHOCTb. [1JIs OIICHKH y1000YKIIaIbIBAEMOCTH HCIIOJB3YIOT
JIBa TMOKAa3aTeJIsl: MOABMKHOCTD U J)KECTKOCTh OCTOHHON CMECH.

[ToaBuXHBIE CMECHU OCENAIOT MO AEHCTBUEM COOCTBEHHOI MACCHI.

[ToABMKHOCTH CMECH OMPEACIISIIOT C TOMOILBbIO CTAHJAPTHOTO KOHYyca (puc. §) 1o Beu-
= Puc. 9 Ompenenenue xecTKOCTH OETOHHON cMecH
a - 1o BuOpanuy; O - mocie BUOpaIu

gyiHe ocanku konyca (OK) cnemyromum o6pazom. Konyc 3amonHstor
OCTOHHOW CMeChI0O B TpPU CJOS OJMHAKOBOW BBICOTHI C 25
MITHIKOBAaHUAMM Kaxjaoro ciosi. [locime 3amomHeHus CTaabHOTO

Pric. 8 Onpenenene KOHYCa €ro BEPTHKAJIBHO CHHMAIOT M CTaBAT PSAAOM C OCTOHHBIM
HOABIKHOCTH OCTOHHOH  goHyCOM, KOTOpBIA oOcemaeT W paciuibiBercss. C MOMOIIBIO JIBYX
e JMHEEK OMPEACNAIOT BEIWYMHY OCAJKH KOHyca B CM, KOTOpas U
0)  sBHgeTCA MOABMKHOCTBIO cMecd. JKecTKhe GETOHHBIE CMECH IIpH
CHTHS KOHYCa He ocenatoT. [loaTomy 1is uX yItoTHeHus TpedyeTcs
3HAYUTEIHbHOE  MEXaHWYEeCKOe  BO3JCHUCTBME —  BHOpanus,

IMPECCOBAHMNC, BI/I6p0Hp€CCOBaHI/Ie.

INEX TLEE
ERa +

KecTkocThb CMECH TOXKEC OIpCaAcCIAIOT C IIOMOIIIBIO

7]
s:g‘l

i E T
o
EERS
]
[ 2 N2

CTaHIapTHOro KoHyca (puc. 9) o BpeMeH! BUOPOYIIIIOTHEHUSI CMECU

cienyrommm oo6pazoM. KoHyc moMemaroT B CTaabHOM LWIMHIP,
YCTAHOBIICHHBIH Ha BHOPOCTOJE, 3aIONHAIOT OETOHHON CMEChIO U
YIJIOTHSAIOT TaKXXKe KakK MPU  ONPEAETIeHUH MOJBUNKHOCTH CMECH.

80



3areM cHuMaT  cekyHaomep. Korzma cmeck nepepacnpenenuTcss U YIUIOTHUTCA B
CTAJIBHOM KOHyC  IUIMHApE (puc. 90) cekyHaoMmep BbIKIto4atoT. [lomyueHHoe BpeMs B

(puc. 9a)  cek u ABISETCS MOKa3aTEIEM )KECTKOCTH CMECH.
BKJTFOYAIOT . .
BaxHBIM CBOWCTBOM OETOHHOM CMECH SIBJISIETCS CBSI3HOCTb.
BUOpAIuio u
OJTHOBPEMEHHO

Casi3HOCTH OETOHHOM cMecH OOYyCIaBIMBAaE€T OJHOPOJHOCTh CTPOEHHUS M CBOMCTB
OeToHa.

Ecnu B G€TOHHOI cMecH 3alOiIHUTh LIEMEHTHBIM PacTBOPOM TOJBKO IYCTOTHI MEXAY
3epHaMU KPYIHOT'O 3aMOJHUTENS, TO MOJIYYUTCSI OYeHb JKeCTKast 0eToHHast cMech (puc 10a).

4 Jyis mpuiaHusl MOJBHYKHOCTH HEOOXOAMMO Pa3JIBHHYTh
3epHa KPYIHOTO 3allOJHUTENSI U OKPYKUTh HMX OOOJIOYKOW U3
pPacTBOPHOM CMECH, KOTOpasi HTPAeT POJIb CMa3Ku, CKPEILISIONICH

MOCJIe OTBEPKJEHUS 3€pHAa B KAMHEBUJHBIN MoHOIUT (puc. 100).

CnenoBarenbHo, 00OBEM pacTBOPHOW dacTh O€TOHa CleayeT

IPUHAMATH PABHBIM O00BEMY ITCTOT B KPYIIHOM 3allOJHHUTENE, YMHOPuc.10. CTpykTypa GeToH-

KEHHOMY Ha KOG GHUUMEHT pa3aBuKKy; oH paseH 1,05...1,15 - moit cmecu: a) xecTkoit; UL
JKeCcTKuX cMmeceit 1 1,2...1,5 - 11 NOABMIKHBIX CMECEH.

6) noxBwxkHON OYEeHb BaXXHO COXPAHUTH OJHOPOAHOCTH OCTOHHOM CMECH TMpU TEPEBO3KE,
yKJiaake B popMy u yriotHeHuu. [lpu ymnoTtHe-

HUU TIOJIBWKHBIX OCTOHHBIX CMECEH MPOMCXOIUT CONMIKCHHE COCTABIISIIOIIMX €€ 3€PEH, NMPHU
TOM 4YacTh BOJIBI OT)KMMAETCS BBEpPX. YMCHBIICHHWE KOJIMYECTBA BOJBI 3aTBOPCHUS TPH
NPUMEHEHHUH TIACTU(UIIUPYIOMNX J00ABOK U MOBBIIICHUE BOJOYACPKUBAOIIEH CIIOCOOHOCTH
OETOHHOI CMECH IyTeM MPABUIBLHOTO MOAOOpa 36pHOBOTO COCTaBa 3AMOJHUTENCH SBISIOTCS
TJIABHBIMU MepaM# OOpPBOBI ¢ PACCIOCHUEM MOIBUKHBIX OETOHHBIX CMECEH.

Inacmugpuxayus bGemouHvlXx cMeceli OCYIIECTBISETCS C TOMOIIBI0 XUMHUYECKHX
BemiecTB:  ruapodunusytomux - JICT, ruppodoOusyromux  -MpuioHadT ©  J1p.,
MHUKPOTICHOOOPA3YIOMIUX - OMBIJICHHBIA JIPEBECHBIM TEK M T.II. U KOMIUICKCHBIX JT00aBOK.
Pa3paboTaHbl HOBbIE XMMHUYECKHE JOOABKH - CYNEpIuIacTU()HUKATOPhI, BECbMa 3HAYUTEIHHO
MOBBIMIAIONIUE TOJBMKHOCTh OETOHHOW cmecu. Bce xumuyeckue m00aBKH —SBISIOTCS
monudukaTopamu OeroHa. J[00aBKM M3MEHSIOT HE TOJIBKO YHCIO TIOp, HO W HX pa3Mep,
KOH(UTYpaIuio, PaBHOMEPHOCTh paclpeielieHuss U Jp. B pe3ynbTare 3TOro 3HAYMTEIHHO
YMEHBIIIACTCS KaMLIIPHAS IOPUCTOCTh OCTOHA.

Cynepnaacmuguxamopsi B OOTBIIMHCTBE CIy4aeB MPEACTABISAIOT COO0H CUHTETHUECKUE
MOJIMMEPHL: TIPOU3BOIHBIE METAMUHOBOM CMOJIBI MK HadTanuHcynbhokucnoTsl (C-3); apyrue
no6asku (CIIH, OIl-7 u np.) mosydeHbl HA OCHOBE BTOPUYHBIX MPOJYKTOB XHMHUYECKOTO
cunte3a. CynepruiactTuukaTopsl, BBOAUMbIE B O€TOHHYIO cMech B kKoiudectBe  0,15...1,2 %
OT Macchl LIEMEHTa, Pa3kKIKAIT OETOHHYIO CMech B OOJbllel CTENeHH, YeM OOBbIYHbIE
TUTaCTU(UKATOPBI.
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[Tnactudpunupyrommii 3ddext coxpansercs B TeueHue 1...1,5 94 mocie BBeaCHHS
n00aBKkH, a yepes 2...3 4 OH y)ke HeBeNuK. B 1menounoit cpene 3tu 700aBKU NEPEXOAT B IPYTHE
BEILIECTBA, O€3BpPEAHBIC /Il OETOHA U HE CHIDKAIOIIUE €r0 MPOYHOCTH.

CynepruiacTudukaTopbl TO3BOJSIOT MPUMEHSITh JIMTHEBOM CHOCOO M3TrOTOBJICHUS
YKEJI€300€TOHHBIX U3/IeNIUN U OETOHUPOBAHUS KOHCTPYKILIUN C UCIIOJIb30BAaHUEM 0€TOHOHACOCOB
u TpyOHOTrO TpaHcnopTa 6eToHHOM cMecH. C Ipyroil CTOpoHbL, 3T J00aBKH AAIOT BO3MOYKHOCTb
cylecTBeHHO cHU3UTh B/LI, coxpaHss MoABUKHOCTh CMECH, U M3TOTOBIISITH BHICOKOIIPOUYHBIE
oeronsl. [IpuMenenue cynepriiacTUGUKATOPOB - 3HAYUTENBHBIN TEXHUUYECKHI mporpecc B
TEXHOJIOTUHU OETOHA.

7.4. OCHOBHBIE CBOMCTBA THANKEJI0I0 0€TOHA

KauecTBo 3aTBCPACBIICIO OeToHa XapaKTCPpU3YIOT CICAYIOIIUEC €TO CBOMCTBA: IIPpOYHOCTDH
IIpu C)XaTuu, PaCTAKCHUU, PaCTAKCHUU IIpu I/ISFI/I6C, ycaaka n Ha6YXaHI/Ie,
BOOOHCTIPOHUIIACMOCTD, MOpO3OCTOﬁKOCTB " ap.

7.4.1. IIpouHocTh OeTOHA

BaxxHeiimum noka3zaTesieM KauecTBa OETOHaA SIBJSETCS €ro MPOYHOCTb. Jlyule Bcero o
COMPOTUBIISIETCS CKaTUIO. [103TOMY KOHCTPYKIIMU NPOEKTUPYIOT TAKUM 00pa3oM, 4ToObl OETOH
BOCIIPUHUMAJI CKMMAIOIIUE Harpy3kd. VI TOJIBKO B OTHENBHBIX KOHCTPYKLHAX YYUTBHIBACTCS
NPOYHOCTh HA PACTSKEHUE WM HA PacTsLKEHHE MPHU U3ruoe.

[TpouHOCTH OETOHA XapaKTepU3yeTCss KJIACCOM HJIM MAPKOIA.

Kiace 0OeroHa 1o mnpo4yHOCTH - 3TO TapaHTHUPOBAHHAS €ro IPOYHOCTH C
obecrnieyeHHOCThIO 0,95. JIns1 6ETOHOB YCTAaHOBJIEHBI CIIEAYIOIIME KIacChl: IO MPOYHOCTH Ha
cxkarue: B3,5; B5; B7,5; B10; B12,5; B15; B20; B22,5; B25;

B27,5;B30; B35; B40; B45; B50; B55; B60; B65; B70; B75; B80; mo nmpo4HOCTH Ha 0ceBOe

pactsbxenue: B(t) 0,4; B(t) 0,8; B(t) 1,2; B(t) 1,6; B(t) 2,0;

B(t) 2,4; B(t) 2,8; B(t) 3,2; B(t) 3,6; B(t) 4,0; mo npoyHocTH Ha pacTshkeHue npu u3ruoe: B(tb)
0,4; B(tb) 0,8; B(tb) 1,2; B(tb) 1,6; B(tb) 2,0; B(tb) 2,4; B(tb) 2,8; B(tb) 3,2; B(tb) 3,6; B(tb) 4,0;
B(tb) 4,4; B(tb) 4,8; B(tb) 5,2; B(tb) 5,6; B(tb) 6,0; B(tb) 6,4; B(tb) 6,8; B(tb) 7,2; B(tb) 8,0.

Jly1st 6ETOHOB YCTaHOBIIEHBI CIEAYIONINE MAPKU:

10 MTPOYHOCTH Ha cxkarue: M50; M75; M100; M150; M200; M250; M300; M350;
M400; M450; M500; M550; M600; M700; M800; M900; M1000;
Mo MPOYHOCTH Ha oceBoe pacTsukenue: P(t) 5; P(t) 10; P(t) 15; P(t) 20; P(t) 25; P(t) 30;
P(t) 35; P(t) 40; P(t) 45; P(t) 50;
10 MMPOYHOCTH Ha pacTsukeHue npu u3ruoe: P(tb) 5; P(tb) 10; P(tb) 15; P(tb) 20; P(tb)
25; P(th) 30; P(tb) 35; P(tb) 40; P(tb) 45; P(tb) 50; P(tb) 55; P(tb) 60; P(tb) 65; P(tb) 70; P(tb)
75; P(tb) 80; P(tb) 85; P(th) 90; P(tb) 100.
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Mapky OeToHa 1O TMPOYHOCTH HA CHKATHE ONPENEISAIOT IMYTEM HCIbITAaHUS
00pa3oBkyOoB (3 mT.) ¢ pasmepamu 15x15x15 cm, KOTOpbIe MOKHBI 28 CYT TBEpAETh Ha
Bo3ayxe npu temmeparype 20 °C u oTHOcuTenbHOU BiaxHoctu 95...100 %.

[TpoekTHyIO0 MapKy OETOHAa MOHOJIMTHBIX KOHCTPYKIIMIA pa3peliaeTcsl yCTaHaBIUBATh IPU
cnenuanbHOM o0ocHOBaHMM B Bo3pacTe 90 min 180 cyT B 3aBUCHMOCTH OT CPOKOB 3arpyKEHUSI.

CooTHoIIeHHE MEXKAY KilaccaMy OETOHA M €r0 MapKaMH IO MMPOYHOCTH Ha CXKATHE TIpU
HOPMAaTUBHOM K03 ¢uuueHTe Bapuauuu, paBHoM 13,5 %, npeacrasneHo B Tadi. 9.

Tabmuna 9
CooTHoOIICHHE MEXKIYy KJIacCaMU U MapKaMu O€TOHA 110 MPOYHOCTH NP CIKATHU
Kiace Cpennsis Mapka Kiacc Cpenusis Mapka
0eToHa 1Mo | MPOYHOCTh OeToHa| OeToHa 1Mo | OGeToHa Mo IIPOYHOCTH OeToHa 1o
IIPOYHOCTH Reoe , KTC/CM? IIPOYHOCTH | IPOYHOCTH OeroHa IIPOYHOCTH
Rexe , KTC/CM2
B 3,5 45,8 M50 B 30 392,9 M400
B5 65,5 M75 B35 458.,4 M450
B 7,5 98,2 M100 B 45 589,4 M600
B 10 131,0 M150 B 50 654,8 M700
B 12,5 163,7 M150 B 55 720,3 M700
B 15 196,5 M200 B 60 785,8 MS800
B 20 261,9 M?250 B 65 851,5 M900
B 22,5 294,5 M300 B70 17,0 M500
B 25 327.4 M350 B 75 932,5 M1000
B 27,5 359:9 M350 B 80 1048.0 M1000

3akoH NMpPoYHOCTH 0eTOHA. 3aKOH MPOYHOCTH OETOHA YCTaHABIMBAET 3aBUCUMOCTH
MIPOYHOCTH OT KaYECTBA MPUMEHSIEMBIX MaTEPUATIOB U TOPUCTOCTU OETOHA.

Ha mpouyHocth OeroHa BiuseT psii (QaKkTOPOB: aKTUBHOCTb ILIEMEHTA, COAEpKaHUE
LIEMEHTa, OTHOIIEHHE BOJIbI K LIEMEHTY 10 Macce (B/1]), kauecTBO 3anoIHUTeNe! U mapaMeTpbl
TEXHOJIOTUU MPUTOTOBIICHUSI OETOHHOM CMECH M TBEpIeHUs OeTOHa.

[TpouyHocTh GeTOHA IpH CxKATHH (TOTEHIIMANIbHAS) MOXKET ObITh ONpeieieHa 1o Gpopmyiie

bonomes-CkpamaeBa. Jliiss 0OBIYHBIX OETOHOB C BOJOIIEMEHTHBIM OTHOIICHHEM B/1I =
0,4...0,7 (Il/B =2,5...1,43) popmyna umeeT BU:
Rs =A4-R, (1I/B-0,5), (22)

Jlyist BBICOKOTIPOYHBIX O0€TOHOB, M3roToBisieMbix ¢ B/[] < 0,4 (LI/B > 2,5) 3aBucumMocTb
OyZIer cieayrouei:
Re = 41'R, (II/B +0,5), (23)

rie R, — aktmBHOCTBH (Mapka) mementa, krc/cM? A u A1 - kK0d()(QHIMEHTHI, YIUTHIBAIOLINE
KAaueCTBO 3allOJIHUTENEH U ieMeHTa; L[ u B — cogepkanue nemenTa v BoAsbl, Kr Ha | M2 GeToHa.
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Axmuenocms yemenma. Mexny TPOYHOCTbIO OETOHA W AKTUBHOCTHIO 1IEMEHTa
CYIIECTBYeT JuHeiHas 3aBucumocth Rs = f (R,). Bonee mpodnbie GETOHBI MOJTYYalOTCS Ha
[IEMEHTAaX MOBBIIICHHON aKTUBHOCTH.

Cooepocanue yemenma. C TIOBBIIICHUEM COJEpKaHUS LIEMEHTa B OETOHE MPOYHOCTh
OeTOHa pacTeT J0 OMNPENEICHHOTO Mpefena. 3aTeM OHA PacTeT HE3HAYUTEIbHO, APYTHE XKe
CBOIiCTBA O€TOHAa yXyIWIAIOTCA. YBEIWYMBAETCS ycajaka, noisydecTb. IloaTtomy He
pEeKOMEH1yeTCsl BBOJAUTH Ha 1 M3 6etona 6osee 600 KT IIeMEHTA.

Kauecmeo 3anonnumeneii. HepanmmoHanbHOCTH 3€pPHOBOTO COCTaBa 3alOJIHUTEIEH,
NPUMEHEHHE MEJIKMX 3arojHUTeNIel, HalWuuhe TJIMHBI U MEJNKUX MbUICBUAHBIX (pakiui,
OpraHNYECKHX MpUMECEH YMEHbIIAaeT MPOYHOCTh OeToHa. [IpOYHOCTh KPYITHBIX 3aMOTHUTENEH,
CWJIa UX CIICTUICHUS C IIEMEHTHBIM KaMHEM BJIMSET HAa IPOYHOCTh OETOHA.

Boooyemenmnoe omuowenue. llpounocts 6eTona 3aBucut oT B/1]. C ymeHbiieauem B/1]
OHa TIOBBIIIACTCS, C VYBEIWYCHHEM — YMEHBIIACTCA. IJTO OmpeAeseTcs (Qu3ndecKkoi
CYIIHOCTBhIO (OPMHUPOBaHUS CTPYKTyphl OeroHa. I[lpu TBepaeHuu OeTOHAa € IEMEHTOM
B3aumojencTByert 15...20 % Boapl. s nonydeHus ke yno00yKiaapIBaeMoil 0€TOHHOU cMecH
BBoAUTCS 00buHO 40...70 % Bomwl (B/L] = 0,4...0,7). N30biTouHas Boga oOpa3yeT MOpHI B
0eToHE, KOTOPbIE CHUKAIOT €r0 MPOYHOCTb.

TexHnonoruyeckue ¢axkTopbl, BJHSIONIHEe HAa TMPOYHOCTHL OeToHa. Kauecmeo
nepemeuwiueanusl, cmenerb YNiomHeHus OemoHHOU CMecU pedtcum meepoeHus CyIECTBEHHO
BJIUSIIOT HA IIPOYHOCTH OETOHA.

HpOTIHOCTI) 6€TOHa, IMPUTOTOBJICHHOTO B OCTOHOCMECHUTEIISIX MNPUHYAUTCIBHOTO
CMCIIMBAHUWA, BBIIC ITPOYHOCTHU 6€TOHa, IMPUT'OTOBJICHHOTO B I'PaAaBUTAIMOHHBIX CMECUTCIIAX, HA

20...30 %.

KauecTBeHHoe ymioTHeHHEe OETOHHOW CMECH MOBBIMIAET MPOYHOCTH OETOHA, TaK Kak
M3MEHEHHE CpeIHel TUIOTHOCTH OeTOHHOU cMecH Ha 1 % u3meHsieT mpodHocTs Ha 3...5 %.

Teepoenue 6emona. IlpouHocTh OeTOHA HapacTaeT B pe3yibTare (HU3MKO-XUMUYECKUX
MPOIIECCOB B3aMMOJICHCTBUS I[EMEHTA C BOJIOM, KOTOPBIE HOPMAJIbHO MPOXOMAT B TEIUIBIX U
BJIQKHBIX YCIOBHsIX. B3anuMoielicTBHE IIEMEHTA ¢ BOJIOM MPEKpaIiacTcsi, €Ciii OSTOH BBICHIXAET
WIn 3aMep3acT. PaHHee BBICBIXaHWE M 3aMep3aHue OeTOHa HEMONMPaBHUMO YXYAIIAET €ro
CTPOEHHUE U CBOMCTBA.

beron Hyxmaercs B yXoje, CO3JAalOUIEM HOPMaJbHbIE YCIOBUS TBEpPJEHUS, B
0COOEHHOCTH B HA4aJIbHBIN NieproA nocie yknaaku (1o 15...28 cyr). B rennoe Bpems roja Binary
B OETOHE COXPAHSIOT IyTEM IOJIMBKH U YKPHITHS. Ha MOBEepXHOCTH CBEXKEYI0KEHHOT0 OeTOHa
HAHOCST OUTYMHYIO SMYJIbCUIO HJIM €r0 YKPBIBAIOT MOJTUATUICHOBBIMU U APYTUMH IIJICHKAMHU.

XapakTep HapacTaHUs MPOYHOCTH OETOHOB, M3TOTOBJICHHBIX HA MOPTJIAHMALIEMEHTE U
TBEPJICBIINX B HOPMAJBHBIX YCIOBUSIX (BO BJIOXKHOM BO31yXxe C¢ TemmepaTypoi 18...22 °C)
nokaszaH Ha puc. 11. IIpuOIMKEeHHO MOXXHO CYUTaTh, YTO MPOYHOCTH OETOHA CO BpPEMEHEM
YBEJIMUMBACTCS MIPUMEPHO TI0 JIOTAPHPMUIECKOMY 3aKOHY:
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Ign

Rn0O Rz , (24) 1g
28
rae R, - mpouHocTh GeTOHA B BO3pacTe 7 CYT ; Rzg - Mapka OeTOHA; 7 - YUCIO THEH TBEpJCHUS
OeToHa.

Oty  dopmyny  UCHONB3YIOT MpH
§ 100 1/ OPHECHTHPOBOYHBIX  pacueTax  BpPEMCHHU
5 8 / ' pacnanyoku. bonee ToUHO MPOYHOCTH OETOHA
b 7 : B IPOMEXYTOYHBIE  CpPOKM  TBEpPIACHUS
g 4 /( : OIpeIeIIsSIETCS o ONBITHOMN KpUBOU
& 20 4 _ : HapacTaHus TMPOYHOCTH OETOHA, KOTopas
§ ¢ YR £ . 7 MOXET OBITh TIOCTPOEHA MO pe3yNbTaTaMm
2 UcIbITaHus 00pasios 3, 7, 28, 90 - cyrouHoro

Bpems HopMannitore TBEPAEHAs, CyT,
BO3pacTa. beToH py HOPMAJIBHBIX YCIOBHAX

TBEPJICHUSI MMEET HU3KYI0 HadyaJlbHYI0 MPOYHOCTh M TOJBKO uepe3 7...14 cyr Puc. 11.
Hapacranue npounoctu 6etoHoB B mpuodpetaeT 60...80 % MapouHOil MPOYHOCTU. HOPMATBHBIX
ycnoBusix TBepaeHus [Ipo4HOCTE y 3-X MeCSYHBIX 00pa3IoB MpHU-

MepHO Ha 25 %, a y 12-mecsunbix - HA 75 %
BBIIIIE YeM Ros.

7.4.2. IIopuCTOCTH U IIOTHOCTH 0€TOHA

3arBepaeBinii 6eToH — nopucThiii Matepuai. [lopsl 0Opasyer Bojia, He BCTYNHUBIIAS B
TUAPATAIMIO C IIEMEHTOM U BBEACHHAS JIJIs TTOJTYUYEHHUS yI000yKIIaIbIBaeMOl OETOHHOM CMECH.
[TopucrocTs onpeaensiercs no Gopmyie:

II=[(B—al])/1000] x 100 %, (25)
rae B u I] - coepkaHue BOJbl U IIEMEHTA, KI Ha | M° GeTOHA; 0 - XUMHUYECKH CBSI3aHHAs BOJA,

KoJu4ecTBO ee npuHumaercs 0,15 oT maccel iemeHTa yepe3 28 CyTOK OTBEPACHHUS.

YMEHBIIUTh TMOPUCTOCTh W COOTBETCTBEHHO TOBBICUTH IUIOTHOCTH OETOHAa MOXKHO
MOHIDKEHUEeM B/[], TpuUMEeHeHHeM IIeMEHTOB ¢ 0oJiee IJIOTHBIM IIEMEHTHBIM KaMHEM,
KaueCTBCHHBIM YIJIOTHEHUEM OeToHHOM CcMecH, CO3/IaHHUEM 0JIarONPUATHBIX
TeMIEPATyPHOBIAXKHOCTHBIX YCIOBUU TBEPACHUS.

OT mnJIoTHOCTHM O€ETOHA 3aBHCHUT €ro IMPOYHOCTH, BOJOHCIIPOHHUIAEMOCTh, M,
COOTBCTCTBECHHO, J0JITOBECYHOCThD.

7.4.3. Mopo3ocToiikocTh 0OeToHA

MoOpO30CTORKOCTh O€TOHa OMpEeAENAIOT IMyTeM MOMNEPEMEHHOTO 3aMOpPaXKUBAHHS B
XOJIOAWIIFHOW Kamepe Tpu TeMmreparype —15 °oT u oTTamBaHusi B BOJAE NpPU TEMIIEpaType
+15...20 °C C 6eToHHBIX 00pa3noB Ky0oB ¢ pazmepamu pedpa 10, 15 unu 20 cm. KoHTponbHBIE
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o0pa3libl, IpelHa3HauYeHHbIE JJI UCIBITAHUS Ha C)KaTHUe B DKBUBAJIEGHTHOM BO3pacTe, XPaHSAT B
BOJIe npu Temneparype +15...20 °C.

3a mapky OeToHa MO MOPO30CTOMKOCTH TPUHUMAIOT HAMOOJbIIEe YHUCIO IUKIOB
MONIEPEMEHHOTO 3aMOPAXXKUBAHUS M OTTAaUBaHMS, KOTOPOE BBLIECPKUBAIOT oOpasiubl. [lpu aTom
CHIKEHUE TTPOYHOCTHU Ha CXKaTue JOHKHO OBITh He Oosee 15 % 1o cpaBHEHUIO ¢ MPOYHOCTHIO
KOHTPOJIBHBIX 00pa3noB. JJis 1O0pOKHOro 0eToHAa KpOME MPOYHOCTU KOHTPOIUPYETCS MOTeps
Macchl, KOTopasi J0JDKHA ObITh He 6osee 5 %. I1o Mopo3ocToiikocT 6€TOH MOAPA3ACIAIOT Ha
mapku F50, F75, F100, F150, P200, F300, F400, F500, F600, F800 u F1000. Mapka HazHadaeTcs
B 3aBHCHUMOCTH OT BHJIa KOHCTPYKIIUHA U YCIOBUN UX IKCILTyaTallUH.

Mopo30cTOWKOCTh O€TOHA 3aBHCUT OT XapakTepa MOPUCTOCTU U Ka4eCTBa MPUMEHEHHBIX
matepuasioB. OO0BEeM  KamWUISPHBIX  TOpP  OKa3bIBAaeT  peIIaloniee  BIMSHHE  Ha
BOJIOTIPOHHUIIAEMOCTb M MOPO30CTOMKOCTh O€TOHA, IMO3TOMY YMEHBIICHHE KaMHUIIPHOU
HOPUCTOCTH OETOHA TMOBBIIMIAET €r0 MOPO30CTOMKOCTh. ITO JOCTHTAeTCs CHUKEHUEM
BOJIOLIEMEHTHOTO OTHOIIEHUS, BBEJACHHEM B OCTOHHYIO CMECh XHMHYECKUX J100aBOK,
MO3BOJIAIONINX YMEHBIIUTh €€ BOJONMOTPEOHOCTh M CHU3HUTH PACXOA BOJbI, INPUMEHEHUEM
HE3arpsA3HEHHBIX 3aNOJHUTEICH ONMTHMAaIbHOTO COCTaBa C MUHUMAIIBHON BOAOMOTPEOHOCTHIO,
KayeCTBEHHBIM YIJIOTHEHHMEM OETOHHOW CMECH, a TaKKe 3aMopakuBaHueM OeToHa B Ooiee
HI03THEM BO3pAacTe.

Mopo30cTOHKOCTh O€TOHA 3HAYUTEIBHO BO3pACTaeT, KOTJa KamWJUIApHAs MOPUCTOCTH
meunee 7 %.

[ToBBICUTE MOPO30CTOMKOCTH OETOHA MOXHO HM3MEHEHHMEM XapaKTepa MOPUCTOCTH.
Jlocturaetcs 3T0 BBEJICHHEM B OETOHHYIO CMECh BO3TyXOBOBJIEKatoux 100aBok. Heobxoanmo
co3nath 4...6 % O4eHb MEJIKHX BO3JYIIHBIX PE3EPBHBIX MOpP, HE 3aMOJIHSIEMBIX BOJOW IpHU
OOBIYHOM HACHIIIEHWH, HO 3allOJIHAEMBIX TOJI JaBJIEHHEM 3aMmep3aromieid Bonbl. Hambonee
s dextuBHBl THAPOGOOHBIE BO3ayXxOoBoBIekatomue noo6aBku ['KXK-10, I'KH-11, koropsie
YMEHBIIAIOT BOJIONOIIONIEHHE OETOHA.

CyIecTBeHHOE BIMSHUE Ha MOPO30CTOWKOCTh OETOHA OKa3bIBAeT BHJI MPUMEHIEMOTO
nementa. HauGonblylo MOpO30CTOMKOCT HMMEIOT O€TOHbl Ha MOpTJaHaueMeHTe 0e3
MHUHEpaNbHbIX [100aBOK ¢ coaepkanneM MuHepana CsA ngo 5 %. Ux mpumensior s
THIPOTEXHUYECKUX COOPYKEHHUI 30HBI IEPEMEHHOTO YPOBHS BOJBI B CYPOBBIX KIIMMAaTHYECKUX
YCIOBHSIX.

beToHbl Ha MLEMEHTaxX CIOXHOIO BEIIECTBEHHOTO COCTaBA HMEIOT IOHWKEHHYIO
MOPO30CTOUKOCTh. OCOOEHHO MYIIIIOIaHOBBIM MOPTIAAHIIIEMEHT C aKTUBHBIMH J10O0aBKaMU
0CaJIOYHOTO MTPOUCXOXKIACHUS.

7.4.4. BonoHenpoHNIIaeMOCTh 0OeTOoHA

BononenponnuaeMocTbI0 6€TOHA HA3BIBAIOT CTOCOOHOCTH €T0 HE MPOIYCKaTh BOTY TIOT
naBieHreM. OHa BakHa ISl THAPOTEXHUYECKUX COOPYKEHHM, pe3epByapoB HJis XpaHEHUS
BojibL. [0 cTeneHnu BOIOHETTPOHUIITAEMOCTH OETOH MoApa3AesioT Ha Mmapku W2, W4, W6, W8,
W10, W12, W14, W16, W18 u W20. npuueM Mapka 0603Ha4aeT JaBjaeHHe BOAbI (Krc/cM?), Ipu
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KOTOPOM 00pazel-UnMIuHAp BBICOTON 15 cM He mpomyckaeT BOAY B YCJIOBHSIX CTaHIApTHOTO
UCTIBITAHUS.

C ymeHblIeHHEM 00beMa KaIWIIIPHBIX MaKpOIOpP CHHMYKAETCSI BOJIOHETIPOHUIIAEMOCTh
oerona. Jlyi1 yMeHbIIEHUS BOJOHENPOHUIAEMOCTH B OETOH IPH €r0 M3TOTOBICHUHU BBOMST
YILUIOTHSIOLIME (aJIFOMUHAT HATpusl) U ruapodoodusyromue nodasku. Hegprenpoaykrsl (OeH3uH,
KEPOCHH U JIp.) UMEIOT MEHBIIIEE, YEM Y BOIbl, IOBEPXHOCTHOE HATSHKEHHE, IO3TOMY OHHU JIETYE
NPOHUKAIOT Yyepe3 0ObIYHbIN 0eToH. [[1st cHukeHus puinbTpanuy HeTENpPOIyKTOB B OETOHHYIO
CMECh MOYKHO BBOJUTH CIIeIMaIbHbIE JOOaBKHU (XJIOpHOE ke1e30 U jip.). [Iponuniaemocts 6eToHa
[0 OTHOIIEHUIO K BOJAE M HEe(TENpOAYKTaM pPE3KO YMEHBIIAETCS, €CIM BMECTO OOBIYHOTO
HNOPTJIAHILIEMEHTA TPUMEHSIOT PACIIUPSIIOLIUICS.

[TymomaHoBBIM MOPTIAHALIEMEHT 32 CUET 3aMOJHEHUSI TIOP MYIII0JIAHOBBIMU JT0OaBKa-
MU U UX HaOyXaHHUs TaKXE€ TOBBIIIAET BOJOHENPOHHUIIAEMOCTh O€TOHOB. MOXHO BBOJUTH
MYII0JIAHOBBIE JOOABKH HETIOCPEIACTBEHHO B OETOHHYIO CMECh.

C BO3pacTOM YBEIMYMBAETCS KOJIMYECTBO TMAPATHBIX HOBOOOPA30BaHUH, 3aIIOJHSIOIINX
Makponopsl. [Ipu 3TOM BOJIOHETIPOHUIIAEMOCTh MOBBIIIAETCS B 3HAUUTEIILHON CTEIICHH.

BOS,Z[YXOBOBJ'IGK&HII/IG IIO6aBKI/I H3MCHAIOT XapaKTCp IIOPHCTOCTH. HOpBI CTaHOBATCA
3aKPLITBIMU U Ooiee BOJOHCIIPOHUITACMBIMH.

7.4.5. lepopMmaTuBHBbIe CBOHCTBa 0eTOHA

[Tox Harpy3koit OeToH BemeT celOs MHaue, YeM CTajdb U APYrue ynpyrue mMaTepHalbl.
Konrnomeparnas ctpykTypa 0eToHa OInpeesseT ero noBe/leHrue Mpy BO3pacTaloueil Harpy3Kke
0CEBOT0 CHKATHSI.

OO6uacTh YCJIOBHO YNpyroil paboTel OeTOHA - OT Hayana HATPYKEHHs 70 HANpsHKEHUs
CKaTus, MPH KOTOPOM IO TMOBEPXHOCTH CIETUICHUS [EMEHTHOTO KaMHs C 3allOJIHATENIEM
00pa3yroTcss MUKPOTPEUIUHBI.

[Ipy HeOONBIIMX HANPSDKEHUSIX M KPAaTKOBPEMEHHOM HArpyXeHUW [uisi OeToHa
XapakTepHa ympyras jaepopmanus, nogoOHas aedopmauuu npyxkuHbel. Eciu HanpsbkeHue
npeBocxoautr 0,2 oT mpenena MPOYHOCTH, TO HAOMIOZaeTcs 3aMeTHas OCTaTOYHas
(mnactuyeckas) nepopmarus. Torna noiaHyro nedopMmaiio 6eToHa MOXKHO MPEACTaBUTh Kak
CYMMY YIPYTO# U IutacTudeckoi aedopmanuii.

Mopayas ynpyroctu OeTOHa BO3pacTaeT NpPU YBEIUYEHHHM NPOYHOCTU M 3aBHCHUT OT
MOPUCTOCTH: YBEJIWYCHHE TOPUCTOCTH OETOHA COMPOBOXAAETCS CHIDKEHHEM MOy
ynpyroctu. Ilpu onuHaKoBoW Mapke MO MPOYHOCTH MOJYJb YINPYTOCTH JIETKOTO O€TOHA Ha
HOpPHUCTOM 3anosiHuTene B 1,7...2,5 pa3za MeHblIe 4eM y Tspkenoro 6erona. Eme Huke Moayib
yIpyroctu siuercroro OeroHa. Takum oOpazoMm, YOpYyrUMH CBOMCTBAMH OETOHA MOXKHO
YIPABJIATh, PETYIUPYS €T0 CTPYKTYPY.

Monaynes ynpyroctd O€TOHa TpPHU CXKATHH TPUHUMAIOT PAaBHBIM MOJIYJIO YIPYTOCTH
OeToHa Mpu pacTsikeHuu, T.e.. Ecx = E,.

87



Ilon3y4yecThI0 HA3bIBAIOT SBJICHUE YBeIUueHUs Aedopmaiuii 6eToHa BO BPEMEHH IPHU
JICVCTBUU TOCTOSSHHOM CTAaTUYECKOW Harpy3Ku

s — (puc. 12). Takum  oOpazoM,  moOIHas
: 100 OTHOcUTeNbHas  Jedopmanust OeToHa Tmpu
: _/ JUINTETILHOM JIEHCTBUU HATrpPy3KU ClIaraercs u3
§50 ero HavaipHOW ("MrHOBEeHHOW'")  ympyrou
% / nedopMaliid M IUIACTUYECKON JedopManuu
S 100 200 300 400 500 600 "OTICTH

[Ton3ydecTs 3aBUCUT OT BUJAA LIEMEHTA U
3amnoJIHUTENEH, cocTaBa OETOHA, €r0 BO3pacTa, yCIOBUM TBEPACHUS U BIaXKHOCTH. MeHbIas
Bpewmsi, cyr TION3ydecTh HAOMIOJACTCS P MPUMEHEHHH BRICOKOMAPOYHBIX
[IEMEHTOB U IJIOTHOTO 3a-
Puc. 12. Pa3Butne mosi3ydecTd BO BpeMEHH MOJHUTENS (II€OHS) M3 M3BEP’KEHHBIX T'OPHBIX
nopo1. [TopHCThIif 3aITOTHATEND YCUTTBACT
[OJI3y4eCTh, IO3TOMY JIETKHE OETOHBI HMMEIOT OOJBIIYI0 IOJ3YyYeCTh IO CPaBHEHHIO C
TsokensiMd. C  yBenuuenuem B/L] mom3ydects OeToHa Npu MPOYMX PABHBIX YCIOBHSAX
BO3PACTaeT, TaK Kak OETOH cTaHOBUTCS Oosee mopucteiM. [Ipu ogunakoBom B/I Gombias
nojizydectb HaOmrogaeTcst y OeroHa ¢ Oojiee BBICOKMM COJepKaHMEM lLieMeHTa. B Oerowe,
HArpy>X€HHOM B paHHEM BO3pacTe, MPOSBISAETCS Topa3fao O0IbIIas MOA3y4eCcTh, YeM B MTO3THEM
BO3pacTe.

Ha mon3ydecTts BIMSET KIMMAT: 3aMEUEHO €€ YCWICHHE B TEIUIOM M CYXOM BO3ZYXE.
[TpexxeBpeMeHHOE BBICBIXaHUE OETOHA yXYIIAET CTPYKTYPY M YBEJIMUUBAET €TO MOJI3yYECTh.
OpHako HACKHIIICHUE BOJION 3aTBEP/IEBIIETO OETOHA MOXKET TAK)KE BBI3BIBATH POCT MOJI3YYECTH.

[Ton3yuecTs U CBsI3aHHAsI C HEW peakcalys HAIPsKEHUM MOKET UTPaTh OTPULIATEIIBHYIO
pons. Hampumep, mon3ydecTh O€TOHA MPUBOAUT K TOTEpPE HATSHKCHHS] B TPEIBAPUTEIHHO
HaIpPSHKEHHBIX JKeJ1e300€TOHHBIX KOHCTPYKITUSX.

7.4.6. Ycagka u HaOyxaHue OeroHa

[Ipu TBepmeHHMM HAa BO3IyXEe MPOMCXOIUT ycaaka OeToHa, T.e. OETOH CXKUMAeTCs U
JMHEWHBIE pa3Mepbl OETOHHBIX 3JIEMEHTOB COKPAIIAIOTCS.
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Bceneactue ycanku 6eToHa B ene300€TOHHBIX U OETOHHBIX KOHCTPYKIUSX BO3HUKAIOT
yCcalloyHble HANpsDKEHHUs, TOSTOMY COOPYXEHUS OONbIION MNPOTSHKEHHOCTH —pa3pes3aroT
yCaJloYHbIMU IIBAMH BO M30eXkaHUE MOsBICHUS TpeliuH. Beas npu ycanke 6erona 0,3 Mmm/M B
coopyxenuu juHOM 30 M oOmas ycanka coctaBisieT okojgo 10 mm. MaccuBHbl OeTOH

Bpexs moepdenus, cyr  BPICPIXAET CHAPYXKH, & BHYTPH OH €Ie JO0JITO OCTATCs BIIAKHEIM.

0___ 30 60 9% HepaBHOMEpHas yCaJiKa BbI3bIBAECT PACTITUBAIONINE HAIIPSIKEHUS B

HapyXHBIX CJIIOSIX KOHCTPYKIUU U MOSIBJICHUE BHYTPEHHUX TPEILIUH
Ha KOHTAaKTE C 3all0JTHUTEIEM U B CAMOM LIEMEHTHOM KaMHE.

JUIs CHIDKEHHs yCaJO4YHBIX HAIPSDKCHUHM W COXpPaHEHHUs
MOHOJINTHOCTH KOHCTPYKIIMM CTPEMSATCS YMEHBIIUTh YCAAKy

o6etona. Haubonpmryro ycaaky wuMeeT IIEMEHTHBIM KaMEHb.

BBeieHHe 3amoMHHUTEIsS] yYMEHBINACT KOJUYECTBO BSDKYILIETO B

Puc.10.34. Kpubbie yealkn: o ynpie o6bema MaTeprala, Ipy 9TOM 00pa3yeTcst CBOeoOpasHbIit
/ - LEMEHTHOrO KaMHA; _

2-pacteopa; 3 - Getona  KAPKAC M3 3€PEH 3AIIONHUTENS, IPENATCTBYoUMH ycazke. [losTomy

ycaaka IEMEHTHOTO PacTBOpa M O€TOHA MEHBIIIE, YeM IIEMEHTHOTO
kamHs (puc. 13).

7.4.7. Tennopusnueckne cBoiicTBa 0eTOHA

TermionpoBoAHOCTh - HauboJiee BakHas TeIUlo(HU3MUecKas XapakTepucTHKa OeTOHa, B
0COOEHHOCTH, TPUMEHSIEMOTO B OIPa)XAA0IINX KOHCTPYKIMSIX 3/1aHUM.

TernonpoBOAHOCTH TSAKEIOT0 OETOHA B BO3AYITHO-CyXoM coctosinuu 1,2 Bt/(Mm-°C), T.e.
oHa B 2...4 paza Ooublie, 4eM Yy JIETKUX OETOHOB. BBICOKas TEIIONMPOBOJHOCTH SIBISIETCS
HEJ0CTAaTKOM TsKesnoro 0erona. [Tanenu HapyKHBIX CTEH U3 TSHKENOro OETOHA M3TOTABIUBAIOT
C BHYTPEHHUM CJIO€M yTETUTATEIIS.

TemmoeMKoCTh TsDKeNoro 0eToHa m3MeHsercs B mpeaenax - 0,75...0,92 x/x/(kr -°C).
JluneiHbIi K02 QHUIMERT TEMIIEPATYPHOTO PACHIMPEHHs OETOHA cocTaBseT okono 10-10°°C,
CJIE10BATENIBHO, IPH yBEIM4YEeHUH TeMriepatypsl Ha S0 °C pacmupenue nocturaet npuMepHo 0,5
MM/M. Bo m3bexxanue pacTpecKUBaHHS COOPYXKEHHH OOJBIION MPOTSIKEHHOCTH pa3pe3aroT
TEeMIIepaTypHO-yCaJOYHBIMHU IIIBAMHU.

KpymHelii 3a10HUTENb U paCTBOP, COCTABISAIONINE OETOH, HMEIOT Pa3IHYHbINA
K03 (ULHUEHT TEMIEPATYPHOIO paciupeHus U OyayT Mo-pa3zHoMy 1eOpMHUPOBATHCS MIPU
WU3MEHEHUN TEMIIEPATYPBL.

bonemme konebanus Ttemmeparypel (Oonee 80 °C) cMmoryTt BbI3BaTh BHYTPEHHEE
pacTpecknBaHHe O€TOHA BCJEACTBHE PA3IMYHOTO TEIJIOBOTO PACHIUPEHUS KPYITHOTO
3aMOJIHUTENS. W PACTBOpPA. XapaKTepHbIE TPEIIMHBI PACHPOCTPAHSIIOTCS IO MOBEPXHOCTU
3aMOJTHATENSI, HEKOTOPhIE W3 HUX 00pa3yloTcs B pacTBOpPE, a MHOT/IA W B CIIA0BIX 3€pHaX
3anojaHuTeNss. BHyTpeHHee pacTpecKMBaHHWE MOXKHO MPEJAOTBPATHTh, €CIU M03a00TUTHCA O
10/100pe COCTaBISAOMINX OeTOHA ¢ OIU3KUMU KO3 PUIIMEHTaMH TeMIIEpaTypHOTO PacIMpPEHUs.
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[ToaTomy BaxkHEHIIUM TpeOOBAHUEM K COCTaBY OETOHA SIBIIIETCSA OTPAaHUYEHUE BETUYHHbI
B/11=0,4...0,55 B 3aBUCHMOCTH OT MapKu OE€TOHA M MECTOHAXOXKICHHUS COOPYKEHHUS.

7.5. Jlerkue 0eTOHBI

7.5.1. beTOHbI HA MOPHUCTHIX 3ANOJHHUTEJIAX

CHH3UTH BBICOKYIO CPCOHIOO IINIOTHOCTH OeToHa MOKHO MNPUMCHCHHUEM TIOPUCTOIO
3aIIOJIHUTCIIA BMECTO INIOTHOI'O 1 HOpH3aHHeﬁ OEMCHTUPYIOIICTO CJIOA.

Heopzanuueckue nopucmule 3anonnumeny OTINYAIOTCS OOJIBIIUM Pa3HOOOpPa3UEM, HX
pa3ieAoT Ha MPUPOJHbIE U UCKYCCTBEHHBbIE. [IpUpOIHbIE MOPUCTHIE 3AIIOIHUTENN MMOTYYal0T
NyTeM YacTUYHOTO JPOOJIEHHsS M pacceBa TOPHBIX MOPOJ (TMeM3bl, BYJIKaHUYECKOTO Tyda,
W3BECTHSAKA-PAKYIIEUHUKA U Jp.). VCKYyCCTBEHHBIE TOPHUCTHIE 3aMOJHUTEIN SBISIIOTCS
NPOAYKTaMH TEPMHUUECKONW 00pabOTKM MHHEPAIBHOTO CBHIPbS M PA3AENIAIOTCS Ha CIELHUAIBHO
M3TOTOBJIEHHBIE U TOOOYHBIE TPOAYKTHI IPOMBIIIJIEHHOCTH (METAILTYprUuecKe IIaKy U Jp.).

Kepamzumoswiii  epasuii Tony4yaroT IMyTeM OOXHIa TpaHyJl, IPUTOTOBIECHHBIX W3
JIETKOBCITYYMBAIOIIUXCS TJIMH. JTO JIETKUU W MPOYHBIN 3aMIOJIHUTENIb HACBIITHON MIOTHOCTHIO
250...800 kr/m® . B n3nome rpanyia KepaM3uTa HMEET CTPYKTYPyY 3acThIBIIEH eHbl. Criekmasics
000J104Ka, TOKPHIBAIOIIAs TPAHYITY, IPUIAET € BHICOKYIO TPOYHOCTb.

KepaMSI/IT, O6JI&,Z[&IOHIPII>1 BBICOKOM IIPOYHOCTBIO M JICTKOCTBIO, ABJIACTCA OCHOBHBIM
BHAOM ITIOPHUCTOI'O 3aIIOJTHUTCIIA.

Kepamzumoswiii necok (3epHa 70 5 MM) MOJIY4arOT NPU MPOU3BOACTBE KEPAM3UTOBOTO
rpaBus (TIpaBa, B HEOOIBIINUX KOJUYECTBAX ), & TAKXKE €T0 MOXKHO MOJIy4aTh ApOOJIEHHEM 3epeH
rpaBusl.

lInaxosyto  nemsy  M3TOTOBJISIOT IyTeM  OBICTPOrO  OXJIAXACHMUSI  pacIuiaBa
MeTaJTypruyeckux (0ObIYHO JOMEHHBIX) IIJAaKOB, MPUBOJAIIET0 K BcHydyuBaHuio. Kycku
[IJIAKOBOM TEM3bI IpO0ST U PACCEUBAIOT, MOTy4asi HOPUCTHINA EOEHb.

I'panynupoeannviti memaniypeuieckui winaxk TOIY4arOT B BUAE KPYIHOIO IIECKa C
IIOPUCTBIMU 3€pHAMU pazMepoM S...7 mm, uHoraa a0 10 mm.

Bcnyuennviii nepaum WM3TOTOBIAIOT MyTEM OOKUTa BOJOCOJEPIKAIIUX BYJIKaHHYECKUX
CTEKJI000pa3HbIX nopox (mepnuroB, obcuamanoB). Ilpu temmnepatype 950...1200 °C Bogna
BBIJICJISIETCS U IEpIUT yBenuunuBaercs B oobeme 10...20 pas.

Benyuennwiii 6epmukynum - IOPUCTHIN CHIMYyYUd MaTepHall, MOTYyYECHHBIN MyTEeM 00KHUTa
BOJIOCOJIEPKAIIMX CITIOI.

Aenonopum Moyy4aroT MpH O00XKUIe TIMHOCOAEPKALIEro Chipbs (¢ podaBkoi §...10 %
TOIJIMBA) HAa PEIIeTKaX arJIOMEepalMOHHBIX MamuH. KaMeHHBI yroyib BHITOpAEeT, a YaCTHIIBI
CBIPBSI CTIEKAIOTCS. ATJIONOPUT BBITYCKAIOT B BUJIE IOPUCTOTO TecKa, MeOHS 1 TPaBHSI.

ll[yﬂeuwm M3TOTOBIISIOT 00KUTOM IDIYHTHUTOBBIX CJIIAHICBLIX ITOPOI.
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JIist TeTIOU30IALUOHHBIX U HEKOTOPBIX BUJIOB KOHCTPYKIIMOHHO-TEIUIOM30SIIMOHHBIX
Jerkux OETOHOB UCHOJIB3YIOT M OPTaHUYECKUE 3aMOIHUTEINH, IPUTOTOBJICHHbIE U3 APEBECHUHBI,
crebeit XJIOIMYATHHUKA, KOCTpBI, IpaHyn MIEHONOJIUCTUPOIIA, CTEKJIOBOJIOKHA,
MIEHOMPOINIIICHOBBIX (GUOp U JIp.

Ilopucmole 3anonnumenu NIENAT Ha KpYIHbIC (MOPUCTHIM TpaBUH WM ICOCHB) C
pa3MepoM KycKoB 5...40 MM U MesKkue (MMOPUCTHIN MEeCOK), COCTOSIINE U3 YACTUIl MEHEE 5 MM.
[TopucTelil mecok pacceuBaroT Ha jaBe (gpakuuu - 10 1,2 MM (Menkuil mecok) u 1,2...5 mm
(xpymHBIN TIecok). [TopucTeiii mebens (rpaBuit) aenar Ha ¢pakmuu — 5...10, 10...20, 20...40
MM.

Ilo naceinmoii niommocmu B CYXOM COCTOSHUM (KI/M°) HOpHCTBIE 3amONHUTENH
pasnensroT Ha mapku 250-1100.

HOpHCTBIﬁ I‘paBHﬁ, I_IIG6CHB N IICCOK IICPUOAMYCCKH OOJIZKHBI HUCIIBITBIBATH HaA
menﬂonpoeodnocmb I/Ipa()uaLﬂlOHHO'ZMZMeHMHQCKle OYEHKY .

HpO'—lHOCWlb Jecko20 OemoHa 3aBUCHT OT MapKu »OEMCHTA, LNEMCHTHO-BOJIHOI'O
OTHOUICHUSA, MPOYHOCTHU MMOPUCTOTO 3AITOJTHUTCIIA.

HawuBpIronneiimee coueTanue rnokasareiaci IIOTHOCTH, TEIUIONPOBOJHOCTH, IPOYHOCTH
U pacxojia LIEMEHTa JUIsl JIETKUX OETOHOB JOCTUTAaeTCs MPU HAaUOOJbIIEM HACBHILIEHUH OE€TOHA
HOPHUCTHIM 3aIIOJIHUTENIEM, YTO BO3MOKHO TOJIBKO MPH MPABUIBHOM I0J00p€e 36pHOBOTO COCTaBa
CMECH MEJKOI0 M KpPYIHOIO IIOPUCTBIX 3allOJIHUTENEH, a TakXKe IPU HCIOJIb30BAHUU
TEXHOJIOTUYECKUX (PAKTOPOB (MHTEHCUBHOTO YIUIOTHEHUS, TUNIACTU(DHUKATOPOB U JIp.).

CpoiicTBa Jierkoro 6eToHa Ha MOPUCTHIX 3amoaHHTeaAX. KauecTBo snerkoro 6eToHa
OLICHMBAIOT IByMsI BA)KHEUITMMU MOKA3aTEISIMU: KJIACCOM IO MTPOYHOCTH U MapKoM 1o cpeHeit
IUIOTHOCTHU. JIerkuii 6€TOH IIIOTHOM CTPYKTYpHI 10 NpoYHOCTH Ha cxkatue (MIla) nmeer kiacchl:
B2,5..B40, mno mnpouyHoctu Ha oceBoe pactskeHue (Mlla) - B0,8..B3,2. usa
TEIJION30JIAIMOHHBIX 0€TOHOB IpeaycMarpuBaroTes kinaccsl: B0,35, B0,75, B1.

JInst TeTKnux GETOHOB, 3aMPOEKTMPOBAHHBIX O€3 ydeTa KJIacCoB, MOKA3aTeNd MPOYHOCTH
(xrc/cM?) xapakTepu3yroT Mapkamu: M35-M500.

J171st NI3roTOBIEHMS BBICOKOTIPOUYHBIX JIETKUX O€TOHOB (MMeromux miotTHocTh 1600...1800
KI/M°) IIPUMEHSIOT MPOYHBIA MOPUCTHIA 3aMONHUTEND (¢ HACBIIHOM muoTHOCTBIO 600...800
Kr/M®), @ TOPHUCTBIN MECOK YACTUYHO MITH TTOJHOCTHIO 3aMEHSFOT TIOTHBIM.

BaxHoil xapakTepuCTUKOM JIETKOTro 0€TOHA SBJISIETCS MJIOTHOCTb.
B 3aBUCMMOCTM OT IUIOTHOCTH B CYXOM COCTOSHUM (Kr/M%) 1nerkme OGETOHBI
noapasznaenstores Ha Mapku: [[200.../12000.

B 3aBucumocTH 0T HaszHauenuss NETKUE OETOHBI NENAT Ha CIEAYIOUIUWE TPYIIIHL:
(QyHKIMOHANBHBIE C IIOTHOCTBIO 70 500 Kr/M3; KOHCTPYKLMOHHO-()yHKIMOHANBHBIE (IS
OrpaKJaloNIMX KOHCTPYKIMH 31aHuit) ¢ muoTHOCThI0 500...1400 kr/M3; KOHCTPYKLIMOHHBIE C
mnotHocThI0 1400...1800 kr/m3.
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VYMEHBIIUTH IJIOTHOCTH JIETKUX OSTOHOB MOXKHO IIyTEM MMOPpU3AIUN HEMCHTHOI'O KaMHA.

Tennonposoonocms JIETKUX OETOHOB 3aBUCHUT OT IDIOTHOCTH M BIIAXKHOCTH. Y BEJTMYCHUE
BIIQXKHOCTH JIeTKOTo O6eToHa Ha 1 % moBeImaeT TerionpoBoaHocTs Ha 0,016...0,035 B1/(m -°C).

Jlerkue GeTOHBI, IPUMEHSAEMBIE JUIsI HAPYKHBIX CTEH, MOKPBITHM 34aHUHN, a TaKkKe IS
KOHCTPYKIIMH MOCTOB, THIPOTEXHHYECKUX COOPY)KEHHUH, IOJKHBI 00J1aJaTh OIpeIelIeHHON
MOPO30CTOUKOCTBIO.

[lo mopozocmoiikocmu  nerkue OetoHbl genstT Ha wapku: F25-F500; mno
sooonenponuyaemocmu W0,2-W2,5. Jlna HapyXHBIX CTEH OOBIYHO TPHUMEHSIOT OCTOHBI C
MOPO30CTOMKOCTBIO He MeHee 15-25 IUKIOB MOoNepeMEeHHOr0 3aMOPaKMBAHUS U OTTaUBaHUSI.
Bo3MOXHOCTh TONydeHUsI JIETKUX OETOHOB C BBICOKOH MOPO30CTOMKOCTBIO U MaJloi
BOJIOITPOHUIIAEMOCTBIO 3HAUYUTEIHHO PACIIAPSAET 00IACTH UX TPUMCHCHHUS.

Booonenponuyaemocms TIOTHBIX KOHCTPYKIMOHHBIX JIETKUX OETOHOB MOXET OBITH
BBICOKOW. OTO  MOATBEP)KOAETCS JOJTOJETHEM OJKCIUTyaTalMed BO3BEJECHHBIX M3 HUX
THAPOTEXHUYECKUX COOpPYKEHUU (Hampumep, B ApmeHun u ['py3um). XapakTepHO, 4TO €O
BpPEMEHEM BOJIOHETIPOHUIIAEMOCTb JIETKUX O€TOHOB MOBBIIIACTCSI.

7.5.2. KpynHonopucTsiii 0eTOH

B cocraB kpymHomopucTtoro (6ecmecyaHoro) O€TOHA BXOMAT TPaBUMl WM ICOCHBb
KPYIHOCTBIO 5...20 MM, TOPTIAHANEMEHT WM IutakonopTianaiemMeHT M300-M400 u Bona. 3a
CYeT MCKIIFOUYECHMsI TIECKa U3 COCTaBa KPYIMHOMOPUCTOrO OETOHA €ro IJIOTHOCTh YMEHBIIACTCS
npumepro Ha 600...700 kr/mM® u cocrapager 1700...1900 xr/m3. OrcyrcTBue necka u
orpanMueHHbIi pacxon nemeHnTa (70...150 kr/mM°) MO3BOJAIOT MOMYYMTH MOPHMCTHIA GETOH C
TeronpoBoHOCTEIO 0,55...0,8 B1/(M -°C) n mapkamu M15-M75. U3 kpynHonopucToro 6eToHa
BO3BOJISIT MOHOJIUTHBIC HAPYKHBIE CTEHBI 3JJaHU, U3TOTOBJISIIOT KPYITHBIE CTEHOBBIE OJIOKH.

KpynHonopucteiii O6€TOH Ha MOPUCTOM 3amojHuTene (KepamM3uTe W T.M.) UMEET
HeOoNbIIyI0 MIoTHOCTH (500...700 kr/M3) M MCIIONB3YeTCs KaK TEIIOU30IAIUOHHEINA MaTepUall.

7.5.3. 'uncodoeToH

['Mrco6eToH M3roTOBISIOT HA OCHOBE CTPOUTEIBHOTO TUIICA, BHICOKOMPOYHOIO THUIICA U
ap. Jns  yMeHbIIeHUsT TIJIOTHOCTH CTPEMATCA TPUMEHSATh TOPHUCTHIE  3amOoIHUTENN
(KepaM3UTOBBIN T'PaBHii, IUIAKOBYIO MEM3Y U T.II.). J[JIs1 MOBBIIIEHNS MPOYHOCTH HA M3TUO U
YMEHBIIEHUS] XPYNKOCTHU B COCTAaB T'MICOOETOHA BBOJAAT BOJIOKHUCTBIE HAIIOJHUTEIN
(IpeBecHbIe BOJIOKHA, U3MEIBYCHHYIO OYMaXKHYIO Maccy | T.I1.).

[I10THOCTH THUNCOOETOHOB B 3aBUCHUMOCTH OT TPUMEHSEMOTO 3aloJIHUTENS] U
BOJIOTHIICOBOTO oTHOmEHHs cocTasuser 1000...1600 kr/m3, a mapku M25 u M50.

['mncoGeToH MUPOKO MPUMEHSIOT JUISI M3TOTOBJICHUS CIUIOIIHBIX U MYCTOTEJBIX IUIUT
neperopofok. M3znenus UM3roToBisIOT  CHOCOOOM — HENPEPBIBHOIO  BHOpoOIpokaTta Ha
CHeLMaJIbHBIX CTaHaX. 3aTBEPAEBIINE U3/IEIHsI BHICYIIMBAIOT B CYIIUIIbHBIX KamMepax.
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7.5.4. SluencToie 0E€TOHBI

SldencTrie GETOHBI TMOTYYAIOT W3 CMECH BSDKYIIETO W Ta30- WM TEHOOOpa3yIOIMUX
00aBOK, B KOTOPOI OTCYTCTBYIOT KPYITHBIC 3aITOJIHATENH, @ UHOTJa — U Tlecok. [Ipu TBepaeHnn
CMECH SYEHCTOro OeTOHa TOJydYaloT BBICOKOMOPUCTHIM KaMEHHBIM MaTepual C PaBHOMEPHO
pacnpelieIeHHbIMA BO3AYIIHBIMU mopamMu (10 85 % oT oOmero oobema OeToHa) B BHJE
3aMKHYTBIX SYECK, 3alIOJTHCHHBIX BO3IYXOM HIIU Ta30M.

Ilo 6udy nopoobpazosanuss Ppa3nUYalOT Ta300€TOHBI W TIEHOOCTOHBI. B MepBHIX
BCITyYHBaHHE OCTOHHOW CMECH OCYIIECTBISIOT BBEICHHUEM Ta3000pa3oBaTelisi, BO BTOPhIX —
neHooOpasopatenss. OOpa3oBaBIIMecs] MOPHI MPEACTABISAIOT CO00M 3aMKHYTBIE SIYEHKHU
muamMeTpoM 1...2 MM, pas[eleHHbIE TOHKHMH CTEHKAMH 3aTBEPJICBIIETO IEMEHTHUPYIOIIETO
BEIIIECTBA.

Ilenobemon IPUTOTOBIIAIOT CMEIINBAHUEM LIEMEHTHOTO TECTA UJIM PACTBOpA C OTAEIBHO
IIPUTOTOBJICHHON yCTOWYNBOW ITEHOM.

[leny npuUroTOBISIOT MMyTEM SHEPTUYHOTO MEPEMEIIMBAHUS IEHO00OpA30BaTENs C BOJOM.
[Tpumensitor  kiIeekaHU(OIbHBIA, CMOJOCATIOHUHOBBIM,  amoMocyinb(o-Had)TEHOBBIH U
CUHTETHUYECKHe TMeHooOpazoBarenu. CrabmimMzaTopaMu TEHBI CIyKaT J00aBKH pacTBopa
YKUBOTHOTO KJIesl, "KUAKOTO0 cTekia. [lomydeHHas neHa uMeeT yCTOWYMBYIO CTPYKTYPY U XOPOIIIO
CMEIIMBAETCS C LIEMEHTHBIM TECTOM WJIH PACTBOPOM.

[TeHoOETOHHYIO CMECh MPUTOTOBIISIIOT B IEHOOETOHOCMECUTENSIX. 3aTEM €€ pa3IuBaloT B
MeTaluyeckue (opMbl M HAMpaBIsSOT B NPONApPOYHbIE KaMmMepbl WM aBTOKJIABBI, TeE
MPOUCXOUT 3aTBEPACBAHUE U3JIECIUM.

l'az06emon TOTOBAT U3 CMECH LIeMEHTa (MHOT1a ¢ T00AaBKOM M3BECTH ), KDEMHE3EMUCTOTO
KOMIIOHEHTa ¥ BOJbl C BBEJICHUEM B YK€ MEepeMelIaHHyI0 cMech razoodpasoBarens. Haubomnee
pacipoCTpaHEHHBI ra3000pa30BaTeslb — TOHKOIUCIIEPCHBIN aTFOMUHHUEBBIN MTOPOIIOK (TTyIpa).
[Tocne pasnuBa cmecu B (OpMBI, B pe3yabTaTe XMMHUYECKOTO B3aUMOJCUCTBUS AIOMUHUS C
TUIPOKCUIOM KaJbIlHsl, NMPOUCXOIMUT IpolLecc razoo0pa3oBaHus. Beienstommiics BoaoOpoA
BCITyYMBAET LIEMEHTHOE TECTO, MPUaBasi eMy SYEUCTYIO CTPYKTYpY.

[Tocne BeI3peBanus B (hopmMax ra300€TOH OOBIYHO TOIBEPTAIOT YCKOPEHHOMY TBEPICHUIO
B aBTOKJaBax. [[puMeHsisi aBTOKJIaBHYIO 00pabOTKy, MOXKHO HE TOJIBKO 00ECIEUUTh MOTyUYCHHE
M3ACIUN C BBICOKOW MPOYHOCTHIO, HO M 3HAYUTEIbHO CHU3UTHh PACX0J IEMEHTa MNyTeM
YaCTUYHOW WJIY MOJIHOM 3aMEHBI €r0 U3BECThI0. B mocneHeM cityyae noiry4aroT 2a30CUIUKAMbL.

Sdencteie OETOHBI XOPOIIO TMOANAIOTCS CBEPICHUIO U PACHIIMBAHHUIO, B HUX MOYKHO
JIETKO 3a0UBaTh I'BO3/IH.

CaoiicTBa siyeHcToro OeroHa. [Ipounocmsv u niIOMHOCMb SABISIIOTCS TJIABHBIMU
MOKa3aTeIIMHU KauyecTBa sencToro 6erona. [ImoTHoCTh, kKoneobmomascs ot 300 o 1200 kr/mS,
KOCBEHHO XapaKTepU3YeT MOPUCTOCTh STUEUCTOro O6eToHa (COOTBETCTBEHHO 85...60 %).

Y CTaHOBJICHBI CIIEYIONTNE MAPKHU SYCUCTHIX OETOHOB IO MPOYHOCTH NIpH cxkatuu: M 15,
M25, M35, M50, M75, M100, M150. Kitaccel o mpoYHOCTH Ha CKaTUE HaXOATCS B Mpejiesiax
B0,35-B12,5.
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Booonoenowenue u mopozocmotikocms 3aBUCAT OT BEJIMYUHBI U XapaKTepa MOPUCTOCTH
SYEUCTOro OETOHA U IMIIOTHOCTH NIEPETOPOAOK MEX Y MaKporopamu (siueitkamu). s CHU>KeHus
BOJIOIIOTJIOIIEHUSI W TOBBIIIEHUS] MOPO30CTOMKOCTU CTPEMSTCS K CO3JIaHUIO0 SYEUCTOMN
CTPYKTYPHI C 3aMKHYTBIMH MIOPaAMHU.

YcTaHOBIEHBI CIAEAYIONIUE MApKU SUEUCTOro 0eToHa mo mopo3octoiikoctu: F15, F25,
F35, F50, F75, F100. Ins manenel HApy HBIX CTEH MPUMEHSIOT STYEUCTBIN 6eToH Mapok F15,
F25 B 3aBUCMMOCTH OT BIa)KHOCTH aTMOC(hEpHI B IOMEUIEHUSIX U KIIMMAaTUYECKUX YCIOBHA.

Tennonpogoonocms S4EUCTOr0 OETOHA 3aBUCHUT OT IUIOTHOCTH U BIAKHOCTH, HAIIPUMED,
npu mioTHocTH 600 kr/m3, TemtonmpoBoaHOCTE B cyxoMm cocrosiuuu 0,14 Br/(m -°C), mpu
BiaxkHoctu 8 % - 0,22 B1/(m -°C).

Suenctslii 6eTon mwiotHOCTHIO 700...800 Kr/M° nMmeer yeaaxy 0,4...0,6 MM/M.

[IpuMeHSIOT syeucTble OETOHBI JUIS JIETKUX >KENe300€TOHHBIX KOHCTPYKIHH U
TEIUIOM30JSAIUMU. 3 HHUX W3TrOTOBISIOT IMAHENW HAPYXKHBIX CTEH W TOKPBITUN 3IaHUM,
HEapMHUPOBAHHBIE CTEHOBBICE U TEIUIOM3OJSAIIMOHHBIE OJIOKM aiisg cTeH. KoHcTpykimuu w3
SYEUCTHIX OETOHOB JIOJITOBEYHBI B 3JaHHSIX C CYyXUM U HOPMAJIBHBIM PEXUMaMH TOMEIIEHU PU
OTHOCHUTENBHOM BiIaxxHOCTH Bo3ayxa 60...75 %.

7.6. Oco0Obie BUALI 0eTOHA

7.6.1. BbicOKONIPOYHBI1 0€TOH

Buvicokonpounwvii  6emon  M600-M1000 mony4aroT Ha OCHOBE BBICOKOIIPOYHOTO
MOPTIIAH/IIEMEHTA, POMBITOTO Mecka U meoHs He Hrke M1200-M 1400.

ManonoaBm>XHbIE M KECTKHE CMECH MPUTOTOBJISAIOT ¢ Huszkumu B/11=0,27...0,45 B
OETOHOCMECHUTENSAX TMPUHYIUTEIBHOTO JEHCTBUA. [ TUIOTHOM YKJIaJKM STUX CMeceld MpH
dbopMOBaHUHU U3ACIUA U KOHCTPYKIIUNA UCTIONB3YIOT MHTEHCUBHOE YIUIOTHEHUE: BUOPUPOBaHUE
C IPUTPY30M, ABOMHOE BUOPUPOBAHKE U T.M. YIJIOTHEHUE 00JIErYarOT CynepruiacTuuKaTophI.

BricokornpouHbie OETOHBI SIBISIOTCS, KaK MPABWIO, U ObICTpOTBepAcomMU. OaHAKO 715
YCKOPEHHOTO JOCTHXKCHHUS OTIYCKHOW IMPOYHOCTH OCTOHA B M3JCIHIX OOBIYHO TpeOyercs
TeruioBass oOpaboTka. HoBbie 0c000 OBICTPOTBEPACIONINE IIEMEHTHI JAal0T BO3MOXKHOCTH
o0oiituce 0e3 TemmoBoW OOpabOTKHM, TaKk Kak OETOH JOCTHraeT HYKHOM MPOYHOCTH B
€CTECTBEHHBIX YCJIOBMAX TBepAeHMs npu Temneparype 20...25 °C.

[TpumeneHne BBHICOKONIPOYHBIX OETOHOB, B3aMeH OeToHa M400, mo3BosieT yMEHBIINTD
pacxon apmatypHoit ctanu Ha 10...12 % u cokpatuts 00bem Oetona Ha 10...30 %.
7.6.2. 'maporexuuyeckuii 0eTOH

T'uopomexnuueckuii 6emon MpeTHAZHAYACTCS IS KOHCTPYKIUN, HAXOAIINXCS B BOJIC
VI TIEPUOIUYECKN COTIPUKACAIONINXCS C BOJOM, MTO3TOMY OH JOJKEH 00JIa/laTh CBOMCTBAMHU,
HEOOXOAUMBIMU TSI IITUTEILHON HOPMAJIBHOU CITY>KOBI B TJAHHBIX YCJIOBUSX.

94



['uaporexHuueckuii 0ETOH OJKEH UMETh MUHUMAJIBHYIO CTOMMOCTb U YJIOBJIETBOPSIThH
TpeOOBaHUSM TIO TPOYHOCTH, JOJTOBEYHOCTH, BOJOCTOMKOCTH, BOJOHEIPOHUIIAEMOCTH,
MOPO30CTOMKOCTH, TEIUIOBBIACICHUIO INPH TBEPACHHUM, YCAaIKE MU TPEIIMHOCTOMKOCTH. B
TUAPOTEXHUYECKOM COOPYKEHHHM MOKHO BBIJICIINTh HAPYXHYIO 30HY, I1OJBEPrarollyrOCs
HEIIOCPEICTBEHHOMY BIIMSIHUIO CPEJIbl, U BHYTPEHHIOKO 30HY.

beTtoH HapyXHO# 30HBI JIeTSAT Ha OCTOH MOIBOIHBIN (HAXOSIIHUICS MTOCTOSHHO B BOJIE),
OETOH MepEMEHHOT0 YPOBHS BOJIbI M O€TOH HAJIBOIHBIN, HAXOASIIMICS BBIIIIE YPOBHS BOJIBI.

B cypoBbIX ycCnOBHSIX OETOH, pacHOJOKEHHBI B 30HE MEPEMEHHOIO YpPOBHS BOJBI,
MHOTOKpPaTHO 3aMEp3ae€T W OTTAMBAET, HAXOJSCh BCE BPEMsSI BO BIAXHOM COCTOSHUU. ITO
OTHOCHUTCSI K OETOHY BOJOCIMBHOM I'PaHU IUIOTUH, MOPCKUX COOPYKEHUM (MpUYaJIOB, IUPCOB,
MOJIOB U T.J.), TPaJUpEH, CIYXallUX IS OXJKICHUS OOOPOTHON BOABI HAa TEIJIOBBIX
IIEKTPOCTAHLMSX, IPEAIPUATHIX METAUTYPTHYECKON U XMMUYECKOW MPOMBIIIEHHOCTH. DTOT
OCTOH MOJDKEH 00J1alaTh BBICOKOM TUIOTHOCTBIO M MOPO30CTOMKOCTHIO. [IpaBuibHBIN BBIOOP
LIEMEHTa, MPUMEHEHNE MOPO30CTOMKHUX 3aMOJHUTENEH, Mo100p cocTaBa IUIOTHOIO OETOHA U
THIATEIbHOE MPOU3BOACTBO OETOHHBIX PabOT 00ECIEUNBAIOT MOTYUYEHHUE JOITOBEYHOr0 OETOHA.

bemon enympennetl 30nbl MaCCUBHBIX KOHCTPYKIIMI 3aIIWIICH HAPYKHBIM OETOHOM OT
HENOCPEACTBEHHOT0 BO3/IEUCTBUA Cpeibl. I TaBHOE TpeOoBaHUE K 3TOMY OETOHY - MUHUMAaJIbHAs
BEJINYMHA TETUIOBBIICIICHUS IPU TBEPCHNH, TaK KaK HEPaBHOMEPHBII Pa3orpeB MacCuBa MOXKET
BBI3BATh OOpa30oBaHUE TEMIIEPATypHBIX TpeIIMH. Majoe TeIUIOBBIACTICHHE  HMEeT
[ITAKOTIOPTIAHALEMEHT, IOATOMY €T0 M MPUMEHSIOT AJIsi BHYTPUMACCUBHOI'O OETOHA HapsLy
MYIIIOJIAHOBBIM MOPTIAHIIEMEHTOM; 9TH IIEMEHTHI YKOHOMUYHEE MOPTIAHEMEHTA U K TOMY
e XopoIio NpoTUBocToAT BhienaunBanuo Ca(OH).. TpeGoBaHus k (GU3HKO-MEXaHUYECKUM
CBOICTBaM O€TOHA BHYTPEHHEH 30HBI HE CTOJb BHICOKH: Mapku 1o npouHoctu M100, M150, mo
BOoZlOHEepoHuLIaemoct W2, W4.

CroiikocTh O€TOHA K BO3JCHCTBHSIM CpEIbl ONPEICISACTCS KOMIUIEKCOM €ro CBOMCTB:
MOPO30CTOMKOCTHIO, MaJILIM BOJIOIIOTIIONIEHUEM, HEOOIBIIIMMH JIePOPMAITUIMHU YCAIKH.

Mapky 6eToHa 10 MOPO30CTOMKOCTH Ha3HAYalOT B 3aBUCUMOCTH OT KIMMAaTHYECKHX
YCJIOBUM 1 YHCJIa PACUETHBIX IIUKJIOB MOMEPEMEHHOTO 3aMOPAKMBAHUS M OTTAMBAHUS B TCUCHHUE
rojia. YCTaHOBJICHBI CJCAYIOIIME MapKH THUAPOTEXHUYECKOr0 OETOHA MO MOPO30CTONKOCTHU:

F100, F150, F200, F300, F400, F500.

Bogomnornomenue  rUApOTEXHUYECKOTO  OETOHA  XapaKTepu3yeTcs  BETUYHMHON
KalWUISIPHOM BCAChIBAEMOCTH TpPH MOTPY>KEHUU B BOAY 0Opa3loB 28-CyTOUYHOTO BO3pacTa,
BBICYLIEHHBIX J10 TIOCTOSIHHOM Macchl pu Temrnepatype 105 °C. Bogonoriomenne 6eToHa 30HbI
MIEPEMEHHOTO YPOBHS BOJBI HE JIOJDKHO MPEBBIMATE 5 % (OT Macchl BBICYNMIEHHBIX" 00pa3iioB),
JUIs OETOHOB JPYTHUX 30H - HE Oosee 7 %.

7.6.3. lopoxHblii 0eTOH

Jlopo:kHbIii 0eTOH NpeHa3HAYeH ISl OCHOBAHUI U OKPHITUI aBTOMOOMIIbHBIX AOPOT U
aspoapomoB. [lokpeiTue paboTaer Ha M3rMO Kak IUIMTAa HAa YOPYTOM OCHOBAHHMH, MO3ITOMY
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OCHOBHOU MPOYHOCTHOW XapaKTEPUCTUKON OETOHA SBISICTCS NMPOSKTHAS MapKa Ha PacTsHKEHHUE
IpHU U3ruoe.

Kpynublii 3anonnutens (mebeHb, rpaBuil, mebeHb U3 MIIaka) 00sS3aTeIbHO MPOBEPSIOT
Ha U3HOCOCTOMKOCTh: OHa HOPMHUPYETCS B COOTBETCTBHH C Ha3HAUYEHUEM OETOHa.

beToH Top0KHBIX MOKPBITHH ITOIBEPracTCsl COBMECTHOMY AEUCTBHIO BOJBI K MOPO3a IIPH
OJIHOBPEMEHHOM BIIMSHUU COJIEH, HUCIONB3YIOUIMXCS JUIsl MPEAOTBPAIICHHS OOJIEACHEHUS U
o0JeryeHust O4YMCTKHU JOPOT OT JbJa. [103ToMy 6ETOH 0JHOCTOMHBIX TOKPBITUI U BEPXHETO CII0SI
JIBYXCJIOMHBIX HOKPBITUNA JOJKEH UMETh HEOOXOIMMYIO MOPO30CTOMKOCTb: B CYpOBOM KJIUMAaTe
- He Huke 200; B ymepernHom - 150; B msirkom 100.

UToOBI TMOMYyYHUTHh MOPO30CTOMKHI OETOH, MPUMEHSAIOT mopTaanauneMeHT MS500 ¢
Collep)KaHMEeM TpeXKallbllueBoro amomuHata He Oonee 10 %, ruapodoOHBI U
IacTU(PUIMPOBAHHBIN MOpTHaHAIIeMeHThI, a B/I] 6eTona orpannunBatot npenenom 0,5...0,55.
beToH OCHOBaHUI TOPOKHBIX MOKPBITHI H3rOTOBJSAIOT Ha noptiaananeMente M300 u M400 u
IUTAKOMOPTIAHIEMEHTE.

7.6.4. lekopaTuBHBIEe 0€TOHBI

JlexopaTuBHBIE OCTOHBI MPHUMEHSIOT IS APXUTEKTYPHOW OTAEIKHA KOHCTPYKTHBHBIX
AIIEMEHTOB 3/IaHUH M COOPYKEHUH - CTEH, MOJIOB, JISCTHHII, Pa3AeUTEbHBIX TIOJI0C JOPOKHBIX
MOKPHITUN # Jp. B MX cocTaB BXOIAT IBETHBIC WM O€NbIe IIEMEHTHI, TUTMEHTHI U IIBETHHIC
3anosHUTeNu. [IMTMeHTH! JOJKHBI OBITH IIeJI0Ue- U CBETOCTOMKUMU. VX fomyckaeTcs BBOJUTD
He 6oree 8...10 % ot maccel iemeHTa. OOBIYHBIC MOPTIAHIIIEMEHTHI C TUTMEHTAMH IPUMEHSIIOT
JU1 OETOHOB TEMHBIX TOHOB, O€JbIe - JJIsl CBETIIBIX. 3ANOIHUTEIN U3TOTaBINBAIOT U3 I{BETHBIX
TOPHBIX MOPOJ: Mpamopa, KpacHOTO W PO30BOTO TPAHHUTOB, CHEHUTA, Jlabpagopurta u ap. Jms
noJiyueHus (pakTypbl MOBEPXHOCTH 3AMOJHUTENEH 0OHAXKAIOT.

beron, nmpuMeHsieMblil It HAPYKHOM OTAETKH 3/1aHUM, JOJHKEH OBITh JIOJITOBEYHBIM.

7.6.5. KKapocroiikuii 6eTOH

Kapocroiikuii 6eToOH TpenHa3HaYaeTCs IJIA MPOMBIIUIEHHBIX arperaTtoB (OOIUIIOBKU
KOTJIOB, ()yTEpOBKH I€4el U T.I1.) U CTPOUTEIBHBIX KOHCTPYKIIMA, TOIBEPKEHHBIX HATPEBAHUIO
(Hampumep, Uil TBIMOBBIX TPYO).

Ilpr pelcTBUM  BBICOKOM TEMIIEPATypbl Ha LEMEHTHBIM KaMEHb IPOUCXOIUT
00€3BOKHMBaHNE KPUCTAJUIOTHAPATOB U pa3ioKeHUe 'MAPOKCUaa Kaibius ¢ oopazoBanueM CaO.
Oxcup KanmpIsl IPU BO3JICHCTBUH BJIard TUAPATUPYETCS C YBETMYEHHUEM 00bEMa M BHI3bIBACT
pactpeckuBanue OetoHa. IlosTomMy B KapocToilkuii O€TOH Ha TMOPTIAHALUEMEHTE BBOJST
TOHKOM3MEJIbYEHHbIE MaTepHasbl (IleM3a, 30J1a, JOMEHHBIM IUIAK, IIaMOT), COJEpKallue
akTUBHBIN kKpemHe3eM SiOz, kotopsiii pearupyet ¢ CaO mpu temneparype 700...900 °C u
CBSI3bIBA€T XUMUYECKH OKCHUJ KaJIbLIUS.

[IInakonopTIaHIEMEHT YK€ COACPKUT 100aBKY JOMEHHOTO I'pPaHyJIUPOBAHHOIO IIITaKa
Y MOKET YCIIEIIHO MPUMEHSThCA npu Temieparypax 10 700 °C.
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beroH Ha XUAKOM CTEKJIe XOPOLIO MPOTUBOCTOUT KHUCIOTHOM KOPPO3UU M COXpaHSET
CBOIO ITPOYHOCTH Tipu Harpese a0 1000 °C.

Eme Gonpiieit orueynopaocteio (He Hke 1580 °C) obnamaer BHICOKOTIIMHO3EMUCTHIN
[IEMEHT, B COYETAaHHMH C BBICOKOOTHEYIIOPHBIM 3allOJHUTENIEM €ro MPUMEHSIOT TMpH
temneparypax g0 1700 °C.

berons! Ha ocdaTHIX U amomModocharHbix cBazyomux (pocpopras kucinora HzPOs,
amomodocharer A1(H2PO4)3 M03BONSIOT JOCTUTHYTH BBICOKOM orueymopaocTs (10 1700 °C),
OHH UMEIOT HEOOJIBIITYIO OTHEBYIO YCAJIKY, XOPOIIO COMPOTUBISIOTCS UCTUPAHHUIO.

3anoaHUTENb AJIs )KapOCTONKOro 0eToHa JOJKEH ObITh HE TOJIBKO CTOMKHM K BBICOKUM
TeMmIiepatypamM, HO U o0OJagaTh pPaBHOMEPHBIM TEMIIEPATYpHBIM paciiupenueM. s
YKapOCTOUKOro OETOHA, MpUMEHsIeMOoro Tpu Temieparypax 10 700 °C, MOXHO UCIOJBH30BaTh
U3BEPIKEHHBIE TOPHBIE TOPO/IbI KaK IIOTHBIE (CHEHUT, TUOPUT, Arabas, rab0po), TaKk U MOPUCTHIE
(mem3a, ByinKaHudeckue Ty(dbl, merbl). [[ns Oerona, paboTaromiero mnpu Temreparypax
700...900 °C, cnenyet npuMeHsTh 60N KEPaMUYECKOTO KUPIHYA U JOMEHHbIE IUIAKH.

Jlezxkuii scapocmotikuti Gemon Ha TOPUCTOM 3aIIOTHUTENEC UMEeT IITOTHOCTh MeHee 2100
KI/M°, €ro TEemIonpoBOJHOCT B 1,5...2 pa3a MeHbIIE, YeM y TSHKENOro 0eroHa. [IpuMeHSIOT
MOPUCTBIE 3aMOJIHUTENM, BblepkuBatomue aericreue temneparyp 700...1000 °C: kepam3ur,
BCITYYCHHBIN MIEPIIUT, BEPMUKYIIUT, BYJTKAHUYECKUN TY (.

Hueucmuiii dcapocmotixuti 6emon oTIMYIaeTcs HU3KoM mw1oTHOCTHIO (500...1200 kr/M®) n
MaJIOM TETUIONPOBOIHOCTBIO.

COopHbIE 3J€MEHTHl U MOHOJUTHBIE KOHCTPYKLIMU M3 >KapOCTOMKOro OeTOHa IIMPOKO
OPUMEHSIOT B Pa3IUYHbIX OTPACISAX MPOMBIIIEHHOCTH: HSHEPreTUYECKOM, MeTaJTypruu
(uepHOM W IBETHOM), B XUMHYeCKOoW U HedTenepepabaThiBarolle, B MPOU3BOJICTBE
CTpoUTeNbHBIX MaTepuanos ais temreparyp 800...1400 °C, a raxxke cebime 1400 °C.

7.6.6. KucsioroynopHslii 0eToH

BspkymuM 1s1 KHCJIOTOYNOPHOTO 0eTOHA SIBIIAECTCA KUAKOE CTEKIO0. [ moBbIeHus
IUIOTHOCTH O€TOHAa BBOJAAT HANOJHHUTEIH: KHCIOTOCTOWKHE MUHEpPAIbHBIE IOPOIIKH,
NOoJTy4aeMble H3MEIbYeHHEM YICTOTO KBapIIEeBOIO NECKa, aHae3uTa, 0azanbTa, Auadasa u T.1m. B
Ka4eCTBE OTBEPIUTENS HCIONB3YIOT KpemHepTopucthlii HaTpuii (Na2SiFe), B kadecTBe
3aroJHUTENS - KBApIeBbIi MEeCOK, me0eHb U3 TpaHuTa, KBapluTa, aHAe31UTa U IPYTrUX CTOMKHUX
HOpPO/I.

[Tocne yknaaku ¢ BUOpupoBaHreM O0eTOH BhIepKuBaeT He MeHee 10 cyT Ha Bo3ayxe (6e3
nommBku) npu  15...20 °C. Ilocne oTBepaeHUS PEKOMEHIYETCS TOBEPXHOCTh OeToHa
"OKUCIUTB", T.€. CMOYUTH PACTBOPOM CEPHOW WJIM COJSHOM KucioT. KuciaoroynopHslii 6€TOH
XOpOILO BBIJEPKUBAET JIEHCTBUE KOHIIEHTPUPOBAHHBIX KHUCIIOT; BOJA pa3zpymaer ero 3a 5...10
JIeT, IEJI0YHBIE PACTBOPHI Pa3pyIIaloT ObICTpeEe.

Kucnoroynopssiii 0eTOH NPUMEHSIOT B KauyecTBE 3aIIUTHBIX CI0€B ((PyTEepoBOK) IO
’KeJe300€TOHY U MeTaJly.

97



7.6.7. beTOH 1Jis1 3a1IUTHI OT PAIMOAKTHBHOI0 BO3/1€iiCTBUSA

Marepuanbl, TpUMEHSIEMbIE Il 0€TOHA PAAMOAKTHUBHON 3alIUTBI, JOJDKHBI
00ecTeunTh BO3MOYKHO OOJIBIIYIO INIOTHOCTH OETOHA M OMpe/IeJIEHHOE COoepyKaHue BOIOPO/a -
O0OBIYHO B BUJIE BOJIbI, CBSI3AHHOM C BSIKYILIUM.

[IpumeHsoT 0co00 TsKenble OETOHBI, UMEOIIME Mapku o npoyHoct M100, M200 u
M300. Bspkymmmuy ciiyaT NOPTIAHALEMEHTHI, NUIAKOMOPTIAHAUEMEHT, TJIMHO3EMUCTHIN
LIEMEHT U Jip. B kadyecTBe 3amoiqHUTENe NPUMEHSIOT MaTepUabl OBBIIIEHHONW MJIOTHOCTH —
O0apuT, TUMOHUT, MAarHETUT, YYTYHHBIA CKpar, OOpPe3KH CTaIM, Ha KOTOPBIX MOYKHO MOJYYUTh
0eToH co cpenHel ioTHOCThIO OT 2800 10 5000 Kr/M°. Jnst ynydIieHus 3aluTHBIX CBOWCTB B
HX COCTaB BBOJAT T0OABKH KapOuaa 6opa, XJIOPHIa JIUTHS, CEPHOKUCIIOTO KaJMHUs, COIePKaIIIX
JIETKHE 3JIEMEHThl — BOJOPOJ, JUTHM, Kaamuid, 6op. Ilpu Oonee BBICOKMX Temmeparypax
3aTI0JIHUTEINIEM CIIYXKAT O2HEeYNnOpHbule Mamepuaisvl. KyCKOBOM MIaMOT, XpPOMHUTOBas pyjaa, 0o
IAMOTHBIX, XPOMMAarHe3UTOBBIX U JPYTUX OTHEYIMOPHBIX U3ICTUM.

7.6.8. Menko3epHuCcThIil 0eTOH MeJiKo3epHHUCTBIN 0€TOH -
0€TOH, Y KOTOPOTO KPYIMHOCTH 3anofHuTest 10 10 mm. [IpuMeHsoT ero npu U3roTOBICHUH
TOHKOCTEHHBIX, B TOM YHCJI€ APMOLIEMEHTHBIX KOHCTPYKIMH. CBONCTBA MEITKO3EPHUCTOTO
0eToHa XapaKTEepU3YIOTCS TEMH ke (pakTopamMu, 4To ¥ 0OBIYHBIN OeTOoH. OHAKO U3-32
OTCYTCTBHS KPYITHOTO 3aMOJTHUTENS YBEIUYMBACTCA BOJIOMOTPEOHOCTh OETOHHOM CMECH U
YTOOBI TOJIYYUTh PABHOIIPOUYHBIN OETOH U PABHOIOABKHYIO OETOHHYIO CMECh BO3pPacTaeT
pacxox nementa Ha 20...40 % 1o cpaBHeHHIO ¢ OOBIYHBIM OeToHOM. CHIKEHHE pacxo/ia
[IEMEHTA BO3MOYHO 3a CYET MPUMEHEHHUS BHICOKOKAYECTBEHHOTO TECKa,
cymnepruiacTupuKaTopa, yCUIeHHOTO YIIIOTHEHUSI.

Menko3epHUCTBIA OETOH HMEET TOBBINICHHYI) MPOYHOCTh Ha W3TUO, XOPOIIYIO
BOJIOHEMTPOHUIIAEMOCTh M MOPO30CTOMKOCTh. MENKO3epHUCThI OETOH MPUMEHSIOT TpH
YCTPOMCTBE MPOTHBOQPMIBTPAIIMOHHBIX OOJIMIIOBOK KaHAJIOB W BOJIOEMOB, CTPOUTEIHCTBE
Pa3JIMYHBIX EMKOCTEH, IIPU U3TOTOBICHUU TOHKOCTEHHBIX ITAHEJIEN U TPOTYAPHBIX IUIUT, 3a/1EJIKE
neOopMaIlMOHHBIX IIIBOB THUAPOTEXHUYECKUX COOpY>KeHud u T. 1A. Jjus pemoHTa
THAPOTEXHUYECKUX COOPYKEHUU, a’dPOJAPOMHBIX TMOKPBITHM, OOJUIIOBOK KAaHAJIOB MOXET
HCIIOJIb30BAThCSI OBICTPO TBEPCIONINI MEIKO3EPHHUCTHIN OETOH Ha OCHOBE JKHUJIKOTO CTEKJIA.

7.6.9. beToH, yNIPOYHEHHBbI BOJIOKHAMM

JucnepcHo-apMHUpOBaHHbIii  OeToH  ((puOpodeToH) OpeACTaBIsieT  coOOM
KOMITO3UILIMOHHBIN MaTepuai, apMHUPOBAHHBIN TUCIIEPCHBIMU BOJIOKHAMU ((hubpamn).

BonokHa 10mKHBI OBITh CTOMKUMH B IIEJIOYHOM Cpejie IEMEHTHOTO PACTBOPa Ui OETOHA.
B 3aBucMMOCTH OT KOHCTPYKIHUA TPUMEHSIOT BOJIOKHA: MHHEpPAJIbHBbIC (CTEKJISHHBIE - W3
OecIIeI0YHOro CTeKIIa, 6a3aabTOBBIC, KBAPIIEBBIE U JIP.), METAJUIMUECKUE (MMPEUMYIIIECTBEHHO U3
O0OBIYHOM WJIM HEPXKABEIOIIEH CTaJIM), CHHTeTUYECKHUE (TIPOTUICHOBBIE, KAIIPOHOBBIE H JIP.).

98



BosiokHa TIPENATCTBYIOT PACKPBITUIO TPEUINH, YMEHBIIAIOT UCTHPAEMOCTh, TIOBBIIIAIOT
YIApPHYIO BS3KOCTh O€TOHA, MIPOYHOCTH MPH PACTSHKEHUH, MPOYHOCTH CICTICHHS CTEPIKHEBOM
apmaTypsl ¢ 6eToHoM puMepHo Ha 40 %.

8. BETOHHBIE U )KEJIE3OBETOHHBIE U3/IEJINA

8.1. O0mue cBeeHus 0 Ke1e300eTOHE U ero Kiaccu(puKanus

Kak u3BecTHO, OETOH HMMEET CYIIECTBEHHBIH HEJIOCTATOK - OH XOpOILIO paboTaeT Ha
c)KaTue, HO MJI0X0 COMPOTUBIISETCS M3rHOY U pacTshkeHuto. [IpoyHOCTs OeToOHA TPH pacTHKEHUH
- 1/10...1/15 ero npounoctu Ha ckatue. UToObI MOBBICUTH MPOYHOCTH OETOHHBIX KOHCTPYKIIUNA
Ha U3ru0 U pacTsHKeHne, B 0ETOH YKIIaIbIBAIOT CTAIbHYIO IPOBOJIOKY MU CTEP)KHU, Ha3bIBacMble
apMaTypol. Apmamypa B NEpPEBOAE C JATMHCKOIO O3HAYAeT ‘“‘BOOpPYKEHHE™, T.€. apmarypa
“Boopyxaet”’, yKperuisieT 0eTOH. ApMUPOBAaHHBINA OETOH HA3bIBAIOT Jcene300emoHoM.
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Kenezo0eToHHble H3A€NMUS U KOHCTPYKIIMM HM3TOTOBJSIOT Kak ¢ OOBIYHOM, Tak U C
NpeIBApUTENBHO HaAMpsDKEHHOW apmarypoil. OObIuHBIM croco® apmupoBaHus (yKiIaaka
CTaJIbHBIX CTEPKHEN B PACTAHYTYIO 30HY) HE MIPEAOXPAHIET KOHCTPYKIIUIO OT MOSIBJICHUS B HEH
TPEIINH, TaK Kak 0eTOH 00JiajaeT BeChbMa HE3HAUUTEIbHON PACTSKUMOCTBIO. B 3T TpenuHsbl
MPOHUKAIOT BJlara v ra3bl, KOTOPbIE BBI3BIBAIOT KOPPO3ZHIO apMATYPhI; KPOME TOTO, C MOSIBJICHUEM
TPEIIMH YBEJIMYUBACTCSA MPOrUO KOHCTPYKIMH. 3HAUYUT, PACTAHYTYIO 30HY HYKHO CKaTb. JTO
JIOCTUTAETCS TPEeABApPUTEIHLHBIM HaNpsDKeHHEM apMmarypbl. Ee pacTarumBaioT crelnualbHBIMU
ycTporicTBaMu U (DUKCUPYIOT Ha (opMe B pacTsHyToM coctosHuu. [locne GeToHupoBaHuUs U
3aTBEpACBaHUS U3IETUs PUKCAIUIO0 YOUPAIOT, U CTEPKHU CKUMAIOTCSI, @ BMECTE C HUMH, 32 CUET
CUEIUICHHUS], CKUMAETCS U OETOH.

[IpeumyrmiecTBaMu TPEABAPUTEIHHO HAMPSIKEHHOTO JKEIe300€TOHa SBIISIIOTCA €T0
MOBBIIIIEHHAS TPEUIUHOYCTOUYUBOCTb, xXopoliee COIIPOTHUBIICHUE OAHAMUYECKUM
BO3AECHCTBUIM.

JKenezobeToHHBIE N30SI KHaCCI/I(bI/II_II/Ip}IIOTC}I I10 CJIICOAYIOIIUM IIPHU3HAKAM.

Ilo cnocoby apmuposanusi. B 5TOM ciiydae UX IeNAT Ha GemoHHbie (He apMUPOBaHHBIC) U
Jrcenezobemonnvle (apMupoBaHHBIE). JKelre300eTOHHBIE KOHCTPYKIIMHM, B CBOIO OYEpe/b,
MOJIPA3/ISISIFOT Ha MPEABAPUTEILHO HAMPSHKEHHBIC W ¢ OOBIYHBIM apMHUPOBAHUEM.

Ilo cnocoby ewvinonnenus xene300€TOHHBIE KOHCTPYKIIUH MOTYT OBITh COOpHbIMU, W3
AIIEMEHTOB 3aBOJCKOTO WM TIOJWTOHHOTO H3TOTOBICHHS, U MOHOJIUMHBIMY, BO3BOIMMBIMHU
HETIOCPEICTBEHHO Ha MECTE CTPOUTEIIHCTBA.

Ilo 6udy 6emona. V3 OOBIKHOBEHHOTO (TSKEJIOro) OETOHA H3TOTOBISIIOT HECYIIHE
KOHCTPYKLIMU (KOJIOHHBI, OaJKu, puresns, cBau, Qepmbl, u3aenus (QyHIaMEHTOB, OJIOKU CTEH
MOJBAJIOB, IUIUTHl TMEPEKPBHITUI U JAp.), BOCIPUHUMAIOIIKME B TPOILECCe 3SKCILTyaTaluu
3HAYMTEIbHbIE Harpy3ku. M3 gmerkoro OeToHa [enalT, Kak MPaBHIIO, OTPaKkIarolIe
KOHCTPYKIIMM (CTEHOBBIC MaHENH, MaHEeJW NEePeKpbITHil), TaK KaK OH 00JaJaeT XOPOUIMMH
TEIUI0- ¥ 3BYKOU3OJISILINOHHBIMU CBOMCTBAMH.

Ilo macce pa3nuyaroT JeTanu U KOHCTPYKIUHU, KOTOPhIE MOT'YT OBITh YJIOKEHBI HA MECTO
IIOCPEICTBOM MaJOl MEXAaHW3alluM, a TakKe BpPYYHYIO, M KpPYIHOPa3MEpHbIE, KOTOpbIE
TPAHCIIOPTUPYIOT U MOHTUPYIOT ITPU OMOIIH MOIIHBIX TOBEMHO-TPAHCIIOPTHBIX CPEJICTB.

8.2. TexHosorus N3roroBJaeHUs1 COOPHBIX Ke1e300e TOHHBIX M3/1eTHil
8.2.1. Opranusanusi TeXHOJIOTHYECKOI0 Mpouecca

N3roroBnenue cOOPHBIX KEIE300€TOHHBIX M3/IENUN BKIIIOYACT CICAYIOLINE OINEpaltu:
NPUTrOTOBIIEHHE OETOHHOM CMeCH, WM3TOTOBJIEHHWE apMarypbl, apMHpOBaHUE, (POPMOBaHUE U
TBEpACHHUE U3/ENUM, U3BJICUEHHE TOTOBBIX M3AeNuil (GopM, MOATrOTOBKA (GOPM K OYEPEeTHOMY
UKy, OTneika (mpu HeoOXOIMMOCTH) MOBEpXHOCTH wu3aenuil. CyilecTByeT Tpu MeEToJa
OpraHM3alyUy IIPOU3BOJICTBA: ArPEraTHO-IIOTOYHBIN, KOHBEHEPHBIM U CTCHIOBBIM.
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8.2.1.1. ArperaTtHO-nIOTOYHBI CIIOCO0 NMPOU3BOACTBA

[Tpu 3ToM crniocobe Gopma U U3IeNIne MePeIBUTAIOTC K TEXHOJOTUYECKUM TTOCTaM TpH
MIOMOIIIA MOCTOBBIX KpaHOB. (OCHOBHBIMH IIOCTaMH  SIBJISIOTCS:  TIOJTOTOBHUTEIHHBIN,
(hOpPMOBOUHBIH, TETUIOBOM 00pabOTKH U paclayOKu U3ACIHM.

Ha noaroroBUTENhHOM BBINOJHSIOT OYHUCTKY, COOpPKY M cMa3Ky (OpM, YCTaHOBKY B
(OpMBI apMaTypHBIX JeTaJIEH.

Ha ¢opMoBOUHOM NpPOM3BOAAT YKIAAKy M YIJIOTHEHHE OETOHHOM CMeCH, OTIENKY
noBepxHocTed. [IpogomxurensHOCTs (pOpMOBaHUS 3aBUCUT OT BHAA (GOPMYEMBIX U3IEIUA U
cocraBieT S...20 MuH.

Ha mocty TemnioBoit 00pabOTKK MPOUCXOIUT TBEPACHHE OETOHA, MOocie 4ero GopMbl ¢
U3JICTMSIMU M3BJIEKAIOT U3 KaMepPhl U TIOJIAI0T WX Ha PacHaIyoKy.

Ha yuacTke pacnamyOKu BBINONHSIOT HM3BJICUEHHE H3AENUd U3 (HOpM, HUX OCMOTP,
ucrpanjieHue IedeKToB, JeKopaTuBHyro otnenky, npuemky OTK, TpancmoptupoBaHue Ha
CKJIa.

ArperatHo-IoTOYHbIN cOoc00 PEKOMEHIYETCs Ul MEIKOCEPUITHOrO MPOU3BOJICTBA HA
3aBo/Iax Mayloil M cpeaHeil MomHOCTH. OH MO3BOJIAET OBICTPO OCYIIECTBIATH MEpeHANAIKy
obopynoBanus. MM ¢GopmyroT MIMTBI NEPEKPHITUM M MOKPBHITUM, KOJOHHBI, CBaw,
¢dbyHaMeHTHbIE OJI0KH, TPYOBI, IITAJbI.

8.2.1.2. KongeiiepHblii c1oco0 Mpon3BoacTBa

[Ipu xoHBeliepHOM cIoco0e MPOU3BOJACTBA (POPMBI TEPEMEMIAIOTCS C TMOMOIIBIO
nepeAaTOUYHbIX YCTPOWCTB C 3aJaHHOM CKOPOCTHIO B MPUHYAUTEIHHOM PUTME ABUKEHUS.
TeroBble arperaThbl SIBISIOTCS YacTblO KOHBEWEPHOro Kojblia. KoHBeWepHas TEXHOJIOTHUA
IIPUMEHSETCS. Ha BBIIYCKE OJHOTUITHBIX W3JICJIMI: MAHEJIeN CTEH, IUNINT NepekpbiTuid U ap. Ha
MOCTaxX KOHBEHWEPHOW JIMHUU TOCJIEAOBATEIIbHO BBINOJHSIOT CICAYIOIIME OIEpaluu:
MOATOTOBKY (POPMBI, YKIIAJIKy B HEE apMaTyphl, 0ETOHHON CMECH, pacIipeIeICHUE U YINTIOTHEHUE
OETOHHOI CMecH, MoJjauy B KaMepy TeIJI0OBOi 00pabOTKM HETIPEPHIBHOTO JEHCTBUS, TEIIIOBYIO
00paboTKy, pacmanyoKy U OTJIEIKY TOTOBOT'O H3JICITHS.

8.2.1.3. CteH0BBIil M KACCETHBII CNIOCOOBI MPOU3BOACTBA

[To creHmoBoOi TeXHOJIOTMH (OPMOBAHWE M TBEPACHUE H3ACTUI BBIOIHIIOTCS Ha
cTeHaax Oe3 nepemenieHus. llepememarorcs marepuansl U Gopmyroliee 000OpynIOBaHHE OT
onHOW (QopMbl K Apyrol. DOTa TEXHOJOTHA LenecooOpa3sHa JUIsl  HM3TOTOBJIICHMS
KPYITHOTaOAPUTHBIX KOHCTPYKIHIL: pepM, Oanok u zp.

[Ipu kaccetHoM crnocoOe (opMOBaHHS W3AETUS U3TOTaBIMBAIOTCA B Pa3beMHBIX
IpynmnoBbIX (OpMax B BEPTUKAIHHOM MOJI0KEHUHU. B HUX ke MPOUCXOAUT U TBEPJICHUE U3/IETTUH.
OTOT cnoco0 MPUMEHSIOT I U3TOTOBIICHHUS MaHeJ el CTeH, NEPErOPOAOK, MEPEKPHITUH.
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8.2.2. ®opmoBanue u3aenuii

dopmoBaHue Kene300eTOHHBIX U3/IeTTNI BKITIOYAET YKIaJIKy O€TOHHOM cMecu B popmy U
ee YILIOTHEHHE. YmnotHeHnue IPOU3BOJISAT BUOpHUpPOBAHUEM, MIPECCOBAHUEM,
BUOPOIIPECCOBAHMEM U BHOPOLITAMIIOBAaHMEM, BaKyyMUPOBAaHHUEM, LEHTPU(YTHPOBAHUEM.
Haubonee pacnpoctpaneHo BuOpupoBanue. OHO 3aKIIOYAETCS B TOM, YTO COCTABJISIOIIUM
OETOHHOW CMecH MPUIAIOT MEXAHMUYECKHe KojeOaHusd. B pesynbraTre CHibI TPEHHUS] MEXKIY
YaCcTUIIaMH YMEHbINAIOTCS U OETOHHAS CMECh MTPEBPAILAETCS B TXKEITYIO KHUAKOCTh, CIOCOOHYIO
Te€4Yb W 3aMONHATH 00BeM (OpMBI. AMIUTUTYJA KOJeOaHUN 3aBUCUT OT Pa3MEPOB KPYITHOTO
sanosHuTeNs. [Ipu kpynHoctu 10, 30 u 40 mM ontuManbHas yactora cocrasiser 100, 50 u 33
['u. IlponomkuTensHOCTh BUOPUPOBAHUS 3aBUCUT OT YAOOOYKIIAAbIBAEMOCTH OETOHHON CMECH
Y IPUHUMAETCS] OT HECKOJIBKUX CEKYHI A0 3...5 MUH.

Paznmgator 00seMHOE, HapyKHOE, TOBEPXHOCTHOE M BHYTpeHHee yrioTHeHne. Hanbomnee
pacmpoCTpaHEHHBIM  SBIIIETCS.  O0BEMHOE  BHOpPOYIUIOTHEHHE, OCYIIECTBISIEMOE  Ha
BUOporIomaakax. Ha HUX MokXHO (hopMOBaTh pa3sHOOOpa3HbIE KOHCTpYyKImH. DopMoBaHHE
HApY)KHBIM BHOPHUPOBAHUEM OCYIIECTBIICTCS Yepe3 CTEHKH (POPM >KECTKO MPUKPEIUICHHBIMU
BUOparopamu. DTUM crocoOoM (GopMyrOT Oanku, (HepMbl, MaHETH MEPEKPHITUNA BHYTPEHHHX
cteH U Ap. [Ipu MOBEPXHOCTHOM BHOPOYIJIOTHCHHWH KOJEOAHWS TEPENAloTCS CO CTOPOHBI
OTKPBITOM TUIOCKOCTH TIPY TIOMOIIM BHOPUPYIOMIUX TUIUT, IIUTOB. BHyTpeHHee BUOpHUpOBaHHE
OCYIIECTBIISIETCS MIPU TIOMOIIIH BKJIQABIIICH. DTUM cITOCOOOM (GOPMYIOT yCTOTENbIE TUTUTHI.

[IpeccoBaHre TNPUMEHSIOT TMPU M3TOTOBICHUHM  MEJIKOPA3MEPHBIX  H3JEIUN ¢
HCIIOJIb30BaHUEM KeCcTKUX cmeceil. Co3natoT nasienue ot 0,2 qo 15 MIla. Ha atom npunnumne
OCHOBaHO OCEBOE€ M paJuajbHOE IIPECCOBAHHWE IIPU H3TOTOBICHUU TPYyO, POJIUKOBOE
MpeccoBaHue.

[Ipu BuOponpeccoBaHnr Ha GETOHHYIO CMECh BO3/IECTBYET BUOPUPOBAHUE U AABIICHUE
no 0,5 MIla. OtoT cnoco0 yMIOTHEHHS] MPUMEHSIOT NPU M3TOTOBJIEHUH MEJIKOPa3MEpPHBIX
U3JIEIUHN U3 )KECTKUX CMECEH.

BakyymupoBaHue COBMECTHO C BHOPHPOBaHHWEM WIIM MPECCOBAHUEM IMPUMEHSIOT IS
dbopmoBaHus U3ACNINNA U3 TTOABMXHBIX cMecei. [TomyuaroTcst u3nenus BbICOKOU MIIOTHOCTH.

[{enTpudyrupoBanre UCTIONB3YIOT TPU U3TOTOBICHUH TPYOUAThIX KOHCTPYKIUI — TPYO,
ornop JIDII, xonoHH W ap. YIJIOTHEHHWE MPOMCXOAUT B pe3yjbTaTe LEHTPOOEKHON CHIIBI,
BO3HUKAIOIEH MPH BpalleHuu u3aenus co ckopoctbio 400...900 06/MuH.

8.2.3. TeruioBasi 00padoTKa GeTOHA

B ectectBennpix ycioBusax npu temmeparype 20 °C OGetoH HaOupaeT AOMYCTUMYIO
MUHHUMAJIBHYIO OTIYCKHYIO MpodHOCTh 50 % oT MapouHOi uyepe3 2...7 CYTOK. DTH CPOKH
HENpHEeMJIEMbl TIPU 3aBOJCKOM M3TOTOBJICHHH >KEJIE300€TOHHBIX H3AeNuid. DPQPEeKTUBHBIM
CPEIICTBOM YCKOpPEHHUs TBEpAeHHsl OeToHa siBisieTcs TeruioBas oOpabotka. [Ipu moBblieHUN
temnepaTtypsl ot 20 10 80 °C ckopocTh TBepAeHus noBbIaercs B 8...10 pas.
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OO0t UK TErI0BOM 00paboTKU cocTaBiseT ot 7,5 no 24 4. Yame Bcero - 10...13 4.
Crona BXOJIUT MIpeBapUTEIbLHOE BhIICpKMBaHue He MeHee 0,5 Jaca MmoypeM TeMIiepaTypbl — 3
4, m3orepmuueckuii mporpeB mpu Ttemmeparype 60...90 °C — 4 9 u oxmaxiueHue a0
TEeMIIepaTyphbl MOMEIIEHUs — 2 4.

[Ipn mnpowu3BOACTBE COOPHBIX JKEIE300€TOHHBIX M3AEIUA NPUMEHSIOT PpPa3IUYHBIC
crocoObI TETIOBOM 00pabOTKU: MpoIapuBaHUe MpU aTMOCHEPHOM JaBlICHUU Tapa, 00padoTka
B aBTOKJIaBaX, EKTPOTEpMO0OpadboTka. CaMbIM PacpOCTPAHEHHBIM CIIOCOOOM YCKOPEHHOTO
TBEpACHHUS OCTOHA SBJISICTCS IpOINapuBaHUE B Kamepax ¢ Ttemreparypoir 60...90 °C npu
atMocepHom pmamienun. OH TpUMEHsEeTCS MpH Bbiycke 85 % wu3menuil 3aBOJICKOTO
U3roToBieHUs. [IpUMEHSIOT KaMepbl NEPUOJUYECKOT0 U HEPEPHIBHOIO ACHCTBUS, Yallle BCETO
SIMHBIE KaMepbl epuoAnuecKoro aecTeus. Kamepa 3akpbIiBaeTcsl KPBIIIKON € THAPABINYECKUM
3aTBOopoM. [Ipu KOHBEHEpPHOM MPOU3BOJCTBE H3ACTUN MPUMEHSIOT KaMepbl HEMPEepbIBHOTO
NEHCTBUSL — TYHHETbHBIE, IICJIEBbIC.

TerutoByto 00pabOTKy B aBTOKJIaBaxX BeIyT MpH TemriepaType mapa 175...200 °C wu
nasnenuu 0,8...1,2 MIla. 3T0oT cmoco6, B OCHOBHOM, IPUMEHSIOT JIJIsl U3/IETTUN U3 CUITUKATHOTO
SYEUCTOTO OETOHA.

KoHnTakTHBIII 000TpeB MPOUCXOAUT Yepe3 IJIOTHBIE HENpPOHULIaeMble neperopoaku. Ha
TAaKOM NpUHIUIE pabOTalOT KacCeTHble YCTAHOBKM M TOPHU30HTAJIBHBIE TEPMO(OPMEI.
TernoHOCHTEIEM CITYXKUT I1ap, ra3, ropsiyas BoAa. B xaccerax 3roraBiauBaroT IJIOCKUAE U3EIUS
JUIS SKWJIMIIHOIO CTPOUTEIBCTBA, B OCHOBHOM, CTCHOBBIC ITAHEIIH.

DAeKTpOoTepMO0OpabOTKa OCYIIECTBISETCS IEKTPOJHBIM IPOTPEBOM (JIEKTPOIPOTPEB),
000rpeBOM 3JIEKTpOHArpeBaTENSIMU (3JEKTPOOOOIPEB) U HATPEBOM B AJIEKTPOMArHUTHOM TOJIE.

[Tpu a51eKTpOTHOM MPOTPEBE Yepe3 OETOH MPOITYCKAIOT MEPEMEHHBIHN ANEKTPUUECKUN TOK,
KOTOPBIA TIOAETCS] METAINTMYECKUMH DJIEKTPOJaMH, PAaCMOJIOKEHHBIMH BHYTPH WJIM Ha
MOBEPXHOCTH U3JIeTUN. BeTOH ABISETCS CONMPOTUBIECHUEM, B KOTOPOM dJIEKTpUUECKasi SHEPTHUs
MpEBPAIIACTCs B TEIJIOBYIO.

D7eKTpo0OOIrPeB OCYIIECTBISAETCS BHICOKOTEMIIEPATYPHBIMU U HU3KOTEMIIEPATyPHBIMU
HarpeBaTeIsIMU. BeIicOkoTeMIIepaTypHbIE CO3/1af0T TeMiieparypy 6omee 250 °C. DTo mamMmnoBsie
TepMou3ilydarenu, cnupany, TOHBbI, kokcuanbHble HarpeBaTenu u ap. K Hu3kotemnepatypHsIM
OTHOCST CeTYaThle, MPOBOJIOUHbIE HArPEeBaTENIN, TPEIOLUe IIHYPHI U AP.

[Ipy MHIYKIMOHHOM cIloco0e M3/eNHe MOMEMIAIT B MEPEMEHHOE MarHWTHOE IOoJIe,
c03/1aBaeMOo€ MHIYKIITHOHHOM 00MOTKOH. [Ipn 3TOM B peppoMarHnTHOM MeTasie U B 3aMKHYTBIX
KOHTYpax (popMbI 1 apMaTypbl UHAYKTUPYIOTCS BUXPEBBIE TOKU M 00pa3yeTcs TeIoTa, KOTopas
HarpeBaeT OETOH.

8.2.4. Koppo3usi apmaTypHO#i cTaju B 0eTOHe

OpnHUM U3 CYIIECTBEHHBIX HEAOCTATKOB JKEI€300€TOHA SABISETCS KOPPO3HsI apMaTypHOI
ctayid. KoOppo3moHHBIN Iponecc 3akiardaeTcss B pacTBopeHuu Metauia. OH  HOCUT
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MMPpCUMYIICCTBCHHO SHGKTPOXI/IMI/I‘IGCKI/II\/JI XApaKTCp U NPOTCKACT HA 'PAHULIC MCTAJIJI — pacTBOP
QJICKTPOJIMTA.

[TopoBoe MpoCTpaHCTBO OETOHA YACTUYHO 3AIOJHEHO BOAOM C PAacTBOPEHHBIMU B HEM
CONSIMH, IIEJNI0OYaMH, Ta3aMd, T.e. SBISIETCS JJIEKTPOJIUTOM, CHOCOOHBIM IPOBOIWTH
anekTpuyeckuil Tok. CBOOOHAS YacTh 3aI0THEHA BO3LYXOM.

JIist 3aIUTEI apMaTyphl B JKENE300€TOHE CIIENYyeT OrPaHUYUTh MOCTYIUJICHHE K HEW B
MEPBYIO OYepeb KHUCIOPOJaa BO3AyXa W BOJBL. OTy (YHKIUIO BBIMOIHICT 3alTUTHBIA CIIOM
o0erona Tomuuuaoro 10...20 MM u OoJiee.

pH mnopoBoii xuakoctu OeroHa coctaBisier 12...14. KucnorooGpasyroommue rasbl
HEUTPATU3YIOTCS IIETOYHBIMU COCTABISIIOIIMME OeToHa. Ha moBepxHocTH cTaynu oOpa3yercs
HEpacTBOpUMas TUIEHKA, KOTOPasi HAXOJIUTCS B TACCUBHOM COCTOSTHUU, U KOPPO3UU HE OYJIeT.
[Ipu pH wmensme 11,8 mpoucxoauT oxucienue xeneza ¢ obOpazoBanueM Fe2O3 u FesOas.
[TpoaykTOM KOPpO3HH MOXKET ObITh pKaBUMHA.

YckopsioT koppo3uto crany noHsl Cl” 1 SO% 4 mopoBoii *KUAKOCTH, KOTOPbIE HOBBIIIAIOT
KOPPO3MOHHYIO aKTUBHOCTH M Pa3pyIlIaIOT 3alIMTHYIO TUICHKY Ha apMarype.

[IpenoTBpaTuTh KOPPO3HMIO MOXHO crocobamu, obOecneunBaromumu pH moposoit
Jkuakoct 0etona Beimre 11,8. ImoTHOCTE O€TOHA JOKHA OBITH TaKOM, YTOOBI B TEUCHHE BCETO
CpOKa dKCIUTyaTallMi KOHCTPYKITUH 3alTUTHBIN CIIOM HEe ObUT HEHTpaIN30BaH KUCIBIMU Ta3aMU U
KUJKOCTSIMH.

8.2.5. KoHTpo/ib KauecTBa KeJ1e300eTOHHbIX U3/1eJIuil

B mpoekTax wiM TEXHUYECKUX YCIOBUSX YKa3aHbl KOHKPETHbIE TPeOOBaHUS, KOTOPHIC
3aBUCAT OT HA3HAYEHMsS M YCJIOBHUM DKCIUIyaTallMM KOHCTPYKIMM W u3nenuil. Hampumep, k
OCTOHY MPEIBABISIIOT TPEOOBAHUS 11O TPOUYHOCTH, MOPO30CTOMKOCTH, BOJOHETIPOHUIIAEMOCTH,
BOJIOTIOTJIOIIEHHUIO, TETIOIPOBOHOCTH.

IIpounocms GeTOHA KOHTPOJIUPYIOT B TIPOSKTHOM BO3pAacTe, T.€. BO3pAcTe B CyTKax, 3a
ATOT nepuoj OETOH JOJKEH Ha0paTh MapOUYHYIO POYHOCTh.

YcraHaBIMBAIOT TakKe OTHYCKHYIO U MEPeNaTOYHyH MPOYHOCTh. OmnyckHas
npoYHOCMb OemoHa — TPOYHOCTh, MOCJTE JOCTIKCHHS KOTOPOW pa3periaeTcsi MOCTaBIAThH
uznienue nmorpedurento. OHa nomkHa ObITh He HUXKE 50 % MPOEKTHON MPOYHOCTH JJIS TSIKEITBIX
u JIeTkux 0etoHoB oT MI50 u BeItie, He MeHee 70 % g Tsokenoro u 80 % y1g nerkoro 6eToHa
M100 u nuxe. [l 6eTOHOB, OABEPraBIIMXCS ABTOKJIABHON 00pabOTKe, OTIYCKHAS IPOYHOCTD
JOJIKHA ObITh pABHOM POEKTHOM.

Ilepedamounylo npounocms yCTaHABIMBAIOT TOJIBKO JUISI HAIPSXKEHHO-apMHUPOBAHHBIX
KOHCTpYKIMiA. Takyto mpo4HOCTh OETOH JOHKEeH HAOpaTh K MOMEHTY TepeIayd Ha HETO YCUITHI
OT MPEBAPUTEIILHO HAIIPSYKEHHON apMaTyphl.

JIist KaXKA0W U3 MOBEPXHOCTEN M3/eNNs MPOEKTOM YCTAHOBJICHA Kame2opus 6emoHHOLU
nosepxrnocmu. Takux kareropuit — 8 (A0 -A7). HauOonee rnankast moBepXHOCTh, OTydaeMast
npu (HOPMOBAHUM KOHCTPYKLMHA Ha MOJTMPOBAHHBIX MOJJAOHAX, XapaKTepu3yeTcs Karteropuen
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AO. C moBbllIeHHEM HOMEpa KAaTerOpuu CHIKAIOTCA TPEOOBAaHMSI K KAa4e€CTBY MOBEPXHOCTH
oerona. Kareropusi moBepXHOCTH 3aBUCUT OT €€ Ha3zHayeHUs (Hampumep, JIMIEBas, MOJHOM
3aBOJICKOI TOTOBHOCTH).

Ha JIMIOCBBIX MMOBCPXHOCTAX KOHCTPYKI_II/Iﬁ HC JOITYCKAIOTCs KUPOBBIC U PIKABLIC IIATHA.
OTKpBITBIe MOBCPXHOCTU CTAJIBbHBIX 3aKJIaAHBIX I/I3I[eJ'H/H>'I, BBIITYCKHW apMaTypbl, MOHTAKHBIC
METIN U CTPOITOBOYHBIC OTBCPCTUA HC JOJIZKHBI UMCTH HAIlJILIBOB Oerona.

Mecmo cmponoeku WU3ACJIUA  MMOKAa3bIBAIOT CHMMBOJIOM B BH/JAC  BCPTUKAIBHO
OPUCHTHUPOBAHHBIX JIBYX 3BCHLCB ILICIIN.

Xpanenue. KOHCTpyKIIMY U U3/1€TUS IOCJIE X U3TOTOBJIEHHUS, a TAK)KE HA CTPOUTEIBHON
TUIOIA/IKE XPaHAT HA CHEIMaIbHO 000PYIOBAaHHBIX CKIIaJaX pacCOPTUPOBAHHBIMU 110 BHIAM U
mapkaMm. Ckiazsl 000pYIyIOT CIEeNHaTbHBIMH YCTPOHMCTBaMU W Kaccetamu. [loakiaikw,
yYCTaHABJIMBAEMbIE TIOJT TOUKH OMUPAHMSI, U3TOTOBIISIIOT U3 JPEBECHUHBI.

CKJIaI[I/Ip}IIOT U34CJIUsA Tak, yTOOBI OBLTH BUJHBI MapPKHUPOBOYHLIC HAAIIHMCH.

9. CTpouTe/ibHbIE PACTBOPbI

9.1. O01mme cBegenust U KJiIaccupuxkanmsi
CTpouTeJbHBIM PACTBOPOM Ha3bIBAIOT HMCKYCCTBCHHBIM KaMCHHBIM MaTepHal,
IOJYYCHHBIN B PE3ylIbTaTe 3aTBEPAECBAHUS PAllMOHAIBLHO MOJO00OPAHHON CMECH, COCTOSIIECH 13
BSDKYIIETO BEIIECTBA, BOJABI M MEJIKOrO 3amojHHUTENs. JI0 3aTBEpACBaHHMS CMECh MATEPHUAJIOB
Ha3bIBalOT PACTBOPHOM cMechbl0. /[ mpuaaHus pacTBOPHBIM CMECSM WM 3aTBEPJACBIINM
paCTBOpaM OHpe)IeJ'IeHHBIX CBOﬁCTB B HUX BBOIOAT MI/IHepaHBHI)IG U XUMHUUYCCKUC Z[O63,BKI/I.

CrpoutenbHbIE pacTBOPHI MPUMEHSIOT, B OCHOBHOM, B BHJIE TOHKHX CJIOE€B B KAMEHHBIX
KIaJKaxX M MTYKaTypHbIX paborax. CTpouTeabHbIe PACTBOPHI M3rOTABIMBAIOT Yallleé BCETO Ha
MUHEPAJLHBIX BHKYIIUX BEIIECTBAX, XOTS JIJISI HEKOTOPBIX BHIIOB palboT (YCTPOMCTBO CTSIKEK,
3aIuTa OT KOPPO3UH U JIP.) UCTIONB3YIOT OUTYMHBIE U TTOJIMMEPHBIE PACTBOPHI.

B xameHHBIX 34aHMSIX pacxoj] CTPOUTETHHOro pactBopa coctasiser 10...25 % obmiero
o6bema koHCTpyKIui. Ha Hero umet okomno 20 % Bcero BeIMyCKAaeMOTro MOPTJIAH/IIIEMEHTA.

CrtpoutenbHbIe pacTBOPHI KJIACCU(DUIUPYIOT MO TUIOTHOCTH, BHIY BSDKYIIIETO, COCTaBY U
Ha3HAYCHHIO.

ITo cpeaHeii NJIOTHOCTH Pa3INYAOT PACTBOPHI msdiceble, TNIOTHOCTHIO OoJiee 1500
Kr/M%, ¥ seckue, TUIOTHOCTHIO MeHee 1500 kr/m.

Ilo BHAYy BsSKyHIero pacTBOpPhl OBIBAIOT M3BECTKOBBIC, TJIMHSIHBIE, TUIICOBbIE,
[IEMEHTHBIC, U3BECTKOBO-IIEMEHTHBIE, M3BECTKOBO-TUIICOBHIE, IIEMEHTHO-TJIMHSIHBIE U Jp. B
3aBUCUMOCTU OT CBOMCTB BSDKYIIIETO PACTBOPHI MOJAPA3ACISIOT Ha 8030)YUiHble, TBEPCIONINE B
BO3JIYIITHO-CYXUX  yCIIOBUSIX  (HAampuUMep  M3BECTKOBBIE, THUIICOBBIC, TJWHSAHBIC), U
euopasiuyecKkue, HAYMHAIONINE TBEPAETh HA BO3AYXE M MPOAOKAIOIINE TBEPJAETh B BOAE WU
BO BJIQXKHBIX YCJIOBHSIX.

IIo cocTraBy pacTBOpHI [JENSAT HAa NPOCThIE U CIOXKHBIE (cMmellaHHble). PacTBopsl,
MPUTOTOBJIEHHBIE HAa OJIHOM BSDKYILEM, 3aMlOJIHUTENIE U BOJE, HAa3bIBAIOT npocmuimu. COCTaBbI
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IPOCTBIX PAacTBOPOB 00O03HAYAIOT AByMsl uuciamu. Hampumep, u3BecTKOBbI pacTBOp 1:4
O3HAYaeT, YTO B PAaCTBOPE Ha OJIHY YACTh M3BECTU MPUXOAUTCS YETHIPE YACTH 3aNOTHUTEIS
(necka). PacTBOpbl, MPUTOTOBJIICHHBIE HA HECKOJBKUX BSDKYIIUX HA3BIBAIOT CAOMCHLIMU, WIH
cmeutannvimu. COCTaBbl CI0KHBIX PacTBOPOB 0003HayaroT Tpems unciaamu. Hanpumep, cocras
M3BECTKOBO-IIEMEHTHOTO pacTtBopa 1:1:9 o3Hauvaer, 4TO Ha OJHY YacTh M3BECTH B PAaCTBOpPE
MPUXOAUTCA OJIHA YaCTh [IEMEHTA U JIEBATH YacTel 3aNOTHUTEIS.

Ilo Ha3HA4YeHUIO CTPOUTENBHBIE PACTBOPHI PANIMUAIOT: KAIAOOUHble — ISl KAMEHHOU
KJIaJKu (QyHIAMEHTOB, CTEH, CTOJIOOB, CBOJIOB U TIP.; WUMYKamypHbvle — I OIITYKaTypUBaHUS
CTEH, MOTOJIKOB, (pacasoB 3MaHUH, sl IEKOPATUBHBIX U CHIEIIUAIBHBIX IITYKATYPOK, KpETJICHUs
OOJMIIOBOYHBIX MAaTEpUaIOB, JUIsl YCTPOMCTBA MO3AaWYHBIX [OJOB; MOHMAdCHbIE — IS
3alOJIHEHUST W 3aJIeJIKA IIBOB MEXIY KPYMHBIMH JJIEMEHTAMU MPU MOHTaXE 3JaHUN U
COOPY)KEHUH U3 TOTOBBIX COOPHBIX KOHCTPYKIIUN U JAeTalei.

Oco0eHHO YacTo B TUAPOMEIHOPATUBHOM CTPOUTEIHCTBE MPUMEHSIOT PACTBOPHI
CHEIUANTBHOTO HA3HAYCHUS: 2UOPOUZONAYUOHHBLE, MAMNOHAIICHBIE U UHBEKYUOHHbLE PACTNEOPbL.
OHU UCHONB3YIOTCS [ THAPOU3OISLUMUA KOHCTPYKLIMM W3 Ppa3IMYHBIX MaTepHUalioB,
MOJIBEPralolINXCs arpeCCUBHOMY BO3JIEHCTBUIO BOJbI IIPU CTPOMUTEIHCTBE BOJONMPOBOMASILNX
TOHHEJIEH, JJI 3a/1eJIKU TPEIIMH B CKaJbHOM OCHOBAaHUU T'MIPOTEXHUYECKUX COOPYKEHH, pu
YCTPOICTBE MPOTUBOPUIBTPAIIMOHHBIX 3aBEC, 3aJIENKU 1e(POPMAIIMOHHBIX U KOHCTPYKTHBHBIX
IIBOB.

9.2. MaTtepuaJbl ISl CTPOUTEIbHBIX PACTBOPOB

Bsiokymue BemecTBa. J[jisi CTpOUTENIBHBIX pACTBOPOB MPUMEHSIOT BCE HEOPTaHMYECKUE
BSDKYIIME BEIIECTBA. Bua BsKyliero Ha3HayaeTcsl B 3aBUCMMOCTH OT YCJIOBUM JKCILTyaTalluu
KOHCTPYKIIUM U MAapKH pacTBOpa.

JIns HaA3eMHBIX KOHCTPYKUUM MPU OTHOCUTEIBHOM BJIAXHOCTHU BO3ayxa 10 60 % nms
HU3KOMapO4YHbIX pacTBOpoB Mapok 4 u 10, pexkoMeHayeTcs U3BECTh BO3AYIIHAS W
TUAPABINYECKasl, N3BECTKOBOILIAKOBBIE BSKYIIIUE U LIEMEHT ISl CTPOUTEIBHBIX PACTBOPOB, a
JUIL  pacTBOPOB Mapku 25 W BbIIIE  CIEAyeT MPUMEHSATh  MOPTIAH/LIEMEHT,
[JIAKOMIOPTIAAH/AIIEMEHT, TIaCTU(QUIIMPOBAHHBIN 1 TUAPOGOOHBII MOPTIaHIIEMEHTHI.

Jlnst Hag3eMHBIX KOHCTPYKLMM, ADKCIUIyaTUPYEMBIX IPU OTHOCHUTEIBHOW BIIAXHOCTHU
BO3yXa cBhlme 60 %, 11 pacTBOpOB Mapku 10 NpUMEHSIOT U3BECTKOBO-IIIJIAKOBOE BSDKYIIEE U
LEMEHT JJIs CTPOUTEIBHBIX PAacCTBOPOB, a JUIsl MAapoK 25 W BbllE — NOPTJIAHJLEMEHT,
[UIAKOMOPTIAAHALIEMEHT,  MYLIOJAHOBbIM,  IIACTU(QUIMPOBAHHBIN U TUAPODOOHBIN
NOPTIaH/ILIEMEHTHI.

JI1st KOHCTPYKIUH, SKCIUTYaTUPYEMBIX B arpeCCUBHBIX CYJb(AaTHBIX BOJIaX, HEOOXOAUMO
OPUMEHSTH CYIb(PAaTOCTONKNE TOPTIAHAIIEMEHTHI.

JIns KOHCTpYKIMM, HaxONIIMXCA B MATKMX BOAAX, PAacTBOPBHI IPUTOTABIMBAIOT HA
IYL0JJAHOBBIX MOPTIAHAIEMEHTAX U NUIAKOIOPTIAHALEMEHTAX.

JIns1 BHYyTpEeHHEN OTIEIKH 34aHUM U1 pacTBOpA IPUMEHSIOT THIICOBBIE BSKYIUE MApOK
I'-3 1 BbIlIE U TUIICOLIEMEHTHO-TTYLILIOJIAHOBOE BSIXKYILEE.
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3aroJIHUTENAMU JUISI TSDKETIBIX CTPOUTEIBHBIX PACTBOPOB CIIYXKaT MPUPOHbIE KBApLIEBbIE
WIN TOJIEBOIIIIATOBBIE MECKH, a TAKKE JPOOJIEHbIE MECKH, MOodydaeMble U3 IUIOTHBIX TOPHBIX
nopoa. JlJs Ierkux pacTBOPOB MPUMEHSIOT MTOPUCTHIE UCKYCCTBEHHBIE MECKHU: KEPAM3UTOBBIH,
U3 IUIAKOBOM MEM3bI, TPaHyIMPOBAHHOTO 11IJIAKa, BCIIYYEHHBIX MIEPJINTA U IPUPOIHBIE TECKH U3
NEM3bl, BYJKAaHUYECKOI 0 Ty(a, TMaTOMHUTA, OTIOKH, TpeMea.

Knamounsle pacTBOpHl i OyTOBOM  KJIaJKH, MOHTaXa KpPYIMHOOJIOYHBIX U
KpYIHOTIAHEIbHBIX CTEH JOJKHBI MPUTOTABIMBATHLCS Ha TECKaxX ¢ HauOOJbIIeH KPYMHOCTHIO
3€pEH, HE MPEBBIIIAIOIICH 5 MM, 111 KUPIIUYHOU KIATKH — 2,5 MM.

[ItykaTypHble pacTBOpHI, IPUMEHSIEMbIE JIJIsi O0pbI3ra U TPYHTA, MPUTOTABIMBAIOT Ha
necke ¢ HauOoJIbIIeH KPYIMHOCTBIO 3epeH He Ooiee 2,5 MM, JJisi HAaKphIBKU — He Ooiiee 1,25 MM.

Bopma muis 3aTBOpeHHs pacTBOPOB HE JOJDKHA COJEpKaTh BpeOHBIX npuMecei. K Hen
HPEIbSIBIISAIOT TE K€ TPeOOBaHUS, YTO U K BOJIE /1J1s1 OETOHOB.

Jiss  TOBBIIIICHWS  TIOJIBFDKHOCTH,  HEPACCIAaMBAEMOCTH,  BOJIOYICP>KUBAIOIICH
CIIOCOOHOCTH PACTBOPHBIX CMECEH B MX COCTaB BBOJSAT HEOPTaHUYCCKHUE W OPTaHUYCCKHEC
MIaCTU(QUIMPYIOIIHE T00aBKH.

HeopI‘aHI/I‘-IeCKI/IMI/I HHaCTI/I(I)I/IKaTopaMI/I CIy’KaT N3BCCTKOBOC U I'N'TMHAHOC TCCTO.

B kauectBe opraHnueckux IMiIacTU(OUKATOPOB UCIONB3YIOT MBUIOHA(]DT, OAMBIICHHBIN
HIEJOK, U JIp. MbUTOHAPT — MOOOYHBIN MPOAYKT MIETOYHON OYHUCTKU HEPTEIPOIYKTOB, JIETKO
pacTBopsieTcs B Bojie. [IoMBUICHHBIH IIEIOK — MOOOYHBIN IPOYKT, 00Pa3yIOMIUNCS TIPH BapKe
XO03SHUCTBEHHOTO MblJIa.

Oprannyeckue maactugukarops! BBoaAT B konuuectse 0,03...0,3 % oT Macchl leMeHTa
B [IEMEHTHbIE U LIEMEHTHO-U3BECTKOBbIE PACTBOPBL. OHU 3aMEHSIOT YaCTUYHO WJIM MOJTHOCTHIO
u3BecTkoBoe Tecto. CienyeT MMETh B BHUJY, UYTO NMPUMEHEHHE UX B LIEMEHTHBIX pacTBOpax
CHIYKAeT pacueTHOE CONpOTUBIIEHUE Ki1aaku Ha 10 %.

B pacTBOpBI 17151 3MMHUX pabOT BBOJSAT IPOTUBOMOPO3HBIE T00ABKHU.

9.3. CBoiicTBa paCTBOPHBIX CMeceil U PACTBOPOB

OCHOBHBIMM CBOWCTBAMH DPAaCTBOPHOM CMecH SIBISIOTCA YAOOOYKIIaIbIBA€MOCTb,
IUIACTUYHOCTh (TIOJBUYKHOCTB), BOJOYAEP>KMBAIOIIAsl CIHOCOOHOCTh M pPaccIauBaeMOCTh, a
3aTBEpJEBUINX PACTBOPOB — IUIOTHOCTb, MPOYHOCTh U JOJTOBEYHOCTh. [IpaBMiIbHBIN BBIOOD
00J1aCTH MPUMEHEHUSI PAaCTBOPOB BCELENIO 3aBUCUT OT UX CBOMCTB.

CBoiicTBa pacTBOPHBIX cMeceil. Yooboykniadvieaemocms — CBONCTBO PacTBOPHOM
CMECHU JIETKO YKJIQJbIBaThCA IUIOTHBIM W TOHKHAM CJIOEM Ha IOPUCTOE OCHOBAaHHWE W HE
pacclianuBaThCsl MPU XpaHEHUH, TPAHCTIOPTUPOBAHUN U TIEpeKaunBaHN HacocaMu. OHa 3aBUCUT
OT TUIACTUYHOCTHU (MIOJIBFXKHOCTH), BOJIOY/IEPIKUBAIOIICH CIIOCOOHOCTH CMECH U CTIOCOOHOCTH
paccianBaThCsl.

Inacmuunocms cMecu XapakTepU3yIOT MOIBUKHOCTHIO, T.€. CHIOCOOHOCTBIO PacTeKaThCs
NOJT ICHCTBHEM COOCTBEHHOTO Beca WMJIM MPHWJIOKEHHBIX K HEe BHEMIHWUX CHII. [1oJBMIKHOCTH
MIOYTH BCEX PACTBOPHBIX CMECEH OIpeNeNsifoT TTYOMHON MOrpy>KeHus (B CM) CTaHIapTHOTO
KoHyca (puc. 14).
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Puc. 14. IIpuGops! asis onpeneacHus MOABUKHOCTH PACTBOPHOU
cMmecH B taboparopuu (a) u Ha pabouem mecrte (0): 1 —
IITaTUB; 2 — COCY/ JIsi pacTBOpa; 3 — KOHYyC; 4 — TpyOKa; 5
— cTpenka; 6 — ImKaa.

ITogBMKHOCTE pPACTBOPHOM CMECH 3aBUCHUT, IIPEXKIE

BCCTO, OT KOJMYCCTBA BOJbI M BsKYHICTI'O, BUJA BSIKYIICTO U
3aIIOJIHUTCIIA, COOTHOMICHUA MCKIY BIKYIIHNM U 3alI0OJTHUTCIICM.

Boooyoeporcusarowas cnocobnocms — CBONCTBO paCTBOPHON CMECH yNIEPKUBATH BOIY
NIPU YKJIAJKE €€ Ha TIOPUCTOEC OCHOBaHUE (KHPITUY, IIIJIAKOOJIOKH, OSTOH U T. I1.), @ TAKXKE TP €€
TPAHCIIOPTUPOBAHUH. B0OIOYICpKUBAIOIIYIO CIIOCOOHOCTh YBEJIMYUBAIOT IyTEM BBEJICHUS B
PacCTBOPHYIO CMECh HEOPTAaHMYECKHX TUCIIEPCHBIX T00ABOK M OPTaHUYECKUX IIIACTH(PUKATOPOB.
CMech ¢ TakuMH J00OaBKaMU OTAACT BOAY MOPUCTOMY OCHOBAHHUIO TOCTEIICHHO, MPH ATOM
pPacTBOpP CTAHOBUTCS TIOTHEE, XOPOIIIO CHEIUIIETCS C OCHOBAHUEM, TTOBBIIIIAETCS €T0 MPOYHOCTb.

Paccnausaemocms — crnocoOHOCTb PAaCTBOPHOM CMECH DPA3AENATHCS HA TBEPAYIO U
KUAKYI0 (pakuuu NpU TPAHCIIOPTHUPOBAHUHU €€ MO TpyOdaMm M HulaHraMm. PacTBopHyro cmech
YacTO TMEpPeBO3ST aBTOCAMOCBAJIAMU M IEpEeMEIaloT IO TPyOOIpoBoJaM C TMOMOIIBIO
pactBopoHacocoB. IIpu 3ToM He penku cilydad, KOTrJla CMECh pasfessercs Ha BOAy (GKuIKas
daza), mecok u BspKyiee (TBepnaas ¢asza), B pe3yibTaTe 4ero B TpyOax M HUIaHTaX MOTYT
o0pa3oBaThcs NPOOKH, YCTPaHEHHE KOTOPBIX CBSA3aHO € OONBIIMMHU OTEPSMU TPYIa U BPEMEHHU.

Ecnmu cocraB pacTBOpHOU cMecu MOJ00paH MPaBUIBHO M BOJOBSIKYIIEE OTHOIIECHUE
HA3HAYEHO BEPHO, TO PACTBOPHAS CMeCh OyJeT MOJBMKHOM, yI000yKIaapIBaeMOl, OHa OyaeT
00JamaTh XOpOIICH BOJOYACPKUBAIOMIEH CIIOCOOHOCTBIO M HE OYJeT paccllauBaThCs.
[Tnactudumupyronme mM00aBKM KaK HEOPTaHWYECKHWE, TaK M OPraHUYECKUE TIOBBIIIAIOT
BOJIOY/ICPKUBAIOIIYIO CIIOCOOHOCTh PACTBOPHBIX CMECEH M YMEHBIIIAIOT UX PACCIIAMBACMOCTbD.

JKusznecnocobnocmuio Ha3bIBAIOT CBOMCTBO PACTBOPHON CMECH COXPAHATH HEOOXOIUMYIO
yI1000YyKIIapIBAEMOCTh OT Havaja ee MPUTOTOBIICHUS JI0 YKIAAKH B KOHCTPYKIHIO. OHa 3aBUCUT
OT COCTaBa CMECH M TeMIepaTypbl HApy>KHOTOo Bo3ayxa. KH3HECTIOCOOHOCTh IIEMEHTHBIX
pacTBOpOB COCTaBisieT OOBIYHO 2...4 4 M 3aBUCUT OT CPOKOB CXBAaTHIBAaHUS IIEMEHTA.
M3BecTKOBBIE pPACTBOPHI HAa THUAPATHOW W3BECTH HMMEIOT KH3HECOCOOHOCTh 6...10 w,
CMEIIaHHbIE [IEMEHTHO-U3BECTKOBBIE — 4...6 .

[Ipy MOBBIIEHHOW TeMmIepaType pacTBOPHBIE CMECH, COJAEpKAIIUE MOPTIAHALEMEHT,
cJeayeT UCIONb30BaTh B TeueHue 2 4. [Ipoanute ux kuzHecrnocoOHocTh 10 12...20 4 MOXKHO
BBegeHueM n1ooasku YIIb unn komruiekcHoit gooasku cocrositeii u3 JICT u VIIB.
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CpoiicTBa pacTBOPOB. 3aTBEpAEBIINE PACTBOPHI JOJDKHBI 00Ja7aTh ONpeesIeHHON
IUIOTHOCTBIO, 3aJaHHOW IPOYHOCTBHIO, BOJOHEIPOHHUIIAEMOCTHIO, MOPO30CTOMKOCTBIO U
MOCTOSIHCTBOM 00BbeMa (M B OTAEIBHBIX CIy4YasiX — XUMUYECKON CTOMKOCTBIO).

Ilnomnocms pacTBOpa 3aBUCUT OT BuJa 3anojHutens. I[lo cpegnell mioTHOCTH, Kak
W3BECTHO, CTPOUTENBHBIE PACTBOPHI MOJPA3ACISAIOT HA TSDKENbIE W JIETKHE. PacTBOpBI
wIoTHOCTBIO 1500 Kr/M® U 6oee OTHOCAT K TSIKENBIM; IS MX NPHIOTOBJIEHHUS HMCIIONb3YIOT
IJIOTHBIE

3 3alOJHUTENM C HACBIIHOU
IJIOTHOCThIO He MeHee 1500 kr/M ; Jerkue NpUroTOBJISIOT HAa MOPHUCTBIX 3alOIHUTENAX C
HACBHINHOH MI0THOCTHIO MeHee 1200 kr/mC,

IIpounocmsb CTPOUTENBHOIO PACTBOPA XapaKTEPU3YIOT MAPKO, KOTOPYIO ONPENETSAIOT IO
npeeny NpOYHOCTH MPU CKATUU CTaHJIAPTHBIX 00pa3iioB-kyooB pazmepom 70,7x70,7x70,7 mm,
M3TOTOBJIEHHBIX M3 PAaCTBOPHOM CMECH W HCHBITAHHBIX TMOCiE 28-CyTouHOro TBepiacHus. Ilo
npejieNy IPOYHOCTH M CKATHU (Krc/cM?) 11 pacTBOPOB ycTaHOBJIeHs! Mapku: 4, 10, 25, 50,
75, 100, 150, 200 u 300. Manonpounsie pacTBopbl Mapok 4 u 10 mosy4aroT U3 MECTHBIX
BSDKYIIUX U U3BecTU. [IpoyHOCTh pacTBOPOB IpH U3rude MPUMEPHO B 5 pa3, a IpU PacTsHKCHHUH
B 10 pa3 mMeHblIe NPOYHOCTH NpH cxaTuu. [IpouHOCTH pacTBOpa, MPEkIe BCEro, 3aBUCHUT OT
AKTUBHOCTHM M KOJIMYECTBA BSDKYIIEro, OT KOJMYECTBA BOJBI, KA4YE€CTBA 3alOJIHUTEIECH,
TIATEIbHOCTU MIPUTOTOBJIEHHS PACTBOPA, YCIOBUU U MPOJOJHKUTEIBHOCTH TBEPACHHUS.

NHTEHCHUBHOCTH TBCPACHUS PACTBOPOB 3aBUCHUT OT BU/JIA BAXKYIICTO U TEMIICPATYPHI.

MeuieHHeld HaOUParOT MPOYHOCTH PACTBOPHI Ha MYIIIOIAHOBOM MOPTIAHAIIEMEHTE U
[IAKOMIOPTIAH/AIIEMEHTE, 0COOCHHO MpH TemrnepaTtype Huxke 15 °C.

Booonenponuyaemocms CTpOUTENBHOTO pacTBOpa BaXKHA ISl HAPYKHBIX MITYKaTypOK
3/TaHUH, CTSKEK HAa OATKOHAX, TIOJICTUIIAIOIIETO CJIOS O] KEPAMUYECKYIO IJTUTKY T0JIa B BAHHOMN
KOMHaTe, ISl CHEUUAIBHBIX THUAPOU3OISLMOHHBIX IITYKATYypOK © T. J. Ilockoibky
3aTBEpJEBUINI PaCTBOP COAEPKHUT MOPBI, CIEAOBATEIbHO, aOCONIOTHO BOJIOHEMPOHUIIAEMBIX
pacTBOPOB HET.

JIist TIOBBINIEHHUS BOJOHETPOHUIIAEMOCTH TPH TMPUTOTOBICHUH B PacTBOP BBOJAT
n00aBKU — yniomusaowue (GKUAKOE CTEKIIO) U euopoghodbusupyowue (MOJIUMEPHBIC CMOJIBI,
ouTym).

Mopo3zocmoiikocms  XapaKTepU3yeT OJITOBEYHOCTh CTPOUTENBHOTO pacTBopa. B
3aBHCHMOCTH OT YHMCJIa IUKJIOB TOMEPEMEHHOTO 3aMOPaKMBAaHUS W OTTAaWBaHUS, KOTOPEIC
BBIZIEpIKAT 00pa3ibl-KyOsl pazmepom 70,7x70,7%70,7 MM B HACBIIIEHHOM BOJOW COCTOSIHUH,
pa3IMYaT CIENYIONINE MapKu pacTBopa mo Moposoctoiikoctu: F10, 15, 25, 35, 50, 100, 150,
200 1 300. B 3HaUnTENBHOMN CTENEHN MOPO30CTOMKOCTh PACTBOPA 3aBUCHUT OT €r0 IJIOTHOCTH U
BOJIOHETIDOHUIIAEMOCTH, OT BHJA BSDKYILErO, BOJOLEMEHTHOTO OTHOIICHHS, BBEICHHBIX
00aBOK U YCIIOBUM TBEPICHUS.

N3meHeHne o6vema, 3a peAKUM UCKIIIOUEHUEM, COITPOBOKIAETCS TBEPACHUEM BSKYLIUX
BemiecTB. [lpu TBepreHUM THUIICOBBIE BSIKYIIME YBEIMYUBAIOTCS B 00BEME, H3BECTKOBBIE
BSOKyIIME M OOJBIIMHCTBO LIEMEHTOB — YMEHbIIaTcA. VICKIIOYeHHe COCTaBISIOT
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pacliupAromucca u 6e3ycaﬂquLIe LIeMeHThI. M3MeHeHue oO0beMa TBCPACOLICTO BsIXKXKYHICTO
BBI3BIBACT M3MEHEHHE 00beMa TBCPACOLICTO pacTBOpaA.

9.4. Buabl pacTBOpPOB M 00JIaCTh MX PUMEHEHHS B CTPOUTEILCTBE

Knaoounwvie pacmeopwi. 1lpu BO3BEAECHUN CTEH NMPUMEHSIOT LIEMEHTHBIE, CMEIIaHHBIE
(LIEeMEHTHO-M3BECTKOBBIE U [IEMEHTHO-TJIMHSAHbIE), U3BECTKOBbIC U IIMHSHBIE PACTBOPBHI.

Ha3nauenue cocraBa pacTtBopa i KaMEHHBIX KJIAJOK 3aBUCUT OT YCJIOBUH
DKCIUTyaTalliy, BUAA KOHCTPYKLUMHA M CTENEHM HMX JOJITOBEYHOCTH. Pacxon marepuasoB miis
PacTBOPOB MAPKU 25 U BBIIIE ONPEACIISIIOT CIIEIUATBHBIM pacyeToM, 11 Mapok 4 u 10 npuBoasT
B BU/JIE OTHOIICHUS BSKYIIETO K TIECKY MO 00bEMY.

[lemeHTHBIE PAaCTBOPHI MPUMEHSIOT MPU BO3BEACHUU (PYHIAaMEHTOB M KOHCTPYKIIUH,
DKCILTYaTUPYEMBIX BO BIAXKHOU cpelie.

B 11eMEeHTHO-N3BECTKOBBIX U LIEMEHTHO-TJIMHSIHBIX PACTBOPAaX U3BECTh U TJIMHY BBOJST B
BUje Tecta. YacTep TecTta MoOXKeT OBITH 3aMEHEHAa OpraHWYECKUMH IuactTudgukatopamu. B
M3BECTKOBO-IIEMEHTHBIX PACTBOPAX SKOHOMHS lieMeHTa coctasiser 30...50 xr na 1 M3 pactsopa
10 CPAaBHEHHUIO C [IEMEHTHBIMU. Pacxox nieMeHTa B IEMEHTHO-TJIMHAHBIX PACTBOPAX BBILIE, YEM
B LIECMEHTHO-U3BECTKOBBIX.

[{eMEHTHO-U3BECTKOBBIE U LIEMEHTHO-TJIMHSHBIE PACTBOPBI IPUMEHSIOT JUIsl BO3BEACHUS
MON3EMHBIX U HaJ3EMHEBIX YacTEN 3IaHUM.

N3BecTKOBBIE PACTBOPHI MPUMEHSIOT JIsi IPUTOTOBJIEHUSI PacTBOPOB Mapok 4 u 10 mis
KOHCTPYKIIMI HAaJ3€MHBIX YacTel 37aHui, pabOoTalOMUX B CYyXUX YCIOBHUSX.

['nuHsIHBIE PAaCTBOPHI MPUMEHSIOT JJIsl HAJ3EMHBIX YacTell 31aHuil: MapKy 4 — B CyXoM
KJmMare, Mapky 10 — B yMEpeHHO BJIaXKHOM KJIMMaTe.

B cOBpeMEHHOM CTpPOMTENBCTBE 4YAIllE BCErO0 NPUMEHSIOT LEMEHTHO-H3BECTKOBBIE
PacTBOPBI, PEXKE — NAPYTrUe BUBL.

HImykamypnovie pacmeopsl. B cTpouTenbcTBe HamOoOJee YacTo MPUMEHSICTCS
MOHOJIUTHASI ITYKaTypKa, MojlydyaeMas U3 IITyKaTypHbIX pacTBopoB. LlITykaTypHOe nokpeiTHe
COCTOUT M3 ABYX Win Ooinee cioeB. ClenjeHue ¢ MOBEPXHOCThI0O OCHOBAHMS 00ECTIeUnBaACTCS
MOATOTOBUTEIBHBIM CJIOEM WM OOpBI3rOM, TOJIIMHON He Oonee 5 MM MO KUPNUYHBIM H
OCTOHHBIM TOBEPXHOCTAM U 9 MM 10 epeBsIHHBIM. OCHOBHOM €10 (TPYHT) TOJNIIUHOMN S...7 MM
CIYXKUT Il TOJIYYEHHS] POBHOW NOBEPXHOCTH. YIIYYLICHHBIM BHJ JOCTUTAETCA 3a CYET
HAKpPBIBOYHOTO CJIOS TOJIIIMHOM He Oosiee 2 MM.

PactBopbl a1 OOBIYHBIX IITYKATypOK MOAPA3ACISIIOT HAa IIEMEHTHBIE, M3BECTKOBBIC,
LIEMEHTHO-U3BECTKOBbIE, N3BECTKOBO-TUIICOBBIE, TUTICOBBIC, IIIMHSAHBIE U TJIMHO-U3BECTKOBBIE.

Llemenmnvie pacmeopvl NPUMEHSIOT ISl HAPYKHBIX ILITYKaTypOK, MOABEPrarOIIUXCs
CHCTEMAaTHUYECKOMY YBIIA)KHEHHUIO, WU BHYTPEHHUX — B IOMELICHHUSAX C OTHOCHTEIbHOMU
BIIQXKHOCTBIO Bo3ayxa cBbliie 60 %.
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Llemenmmno-uzeecmkosvie pacmeopvl MPUMEHSIOT TPU OIITYKATYpHBAaHUHU Kak (hacajoB
3laHUH, TaK W BHYTPCHHHX ITOMCIICHHUN. BBeJcHHME H3BECTH IMOBBIIMIACT IUIACTHYHOCTD
PacTBOPOB.

M3BecTKOBBIC PACTBOPHI MPUMEHSIOT I IITYKATYpPKH BHYTPEHHUX MOBEPXHOCTEH C
OTHOCHUTEIIbHOW BJIAXHOCThIO Bo3nyxa He Oonee 60 %. OHu 00nagaroT MOBBIIICHHOU
IUTACTUYHOCTBIO, MEJIJICHHO CXBATHIBAIOTCS U TBEPJICIOT.

H3zeecmroso-euncosoble pacmeopsbl IPUMCHAIOT IJId OIUTYKATYpUBAaHWA BHYTPCHHHUX CTCH
B IOMECILICHUIX C OTHOCUTEIILHOMN BIIAY)KHOCTBIO BO3ayxa oo 60 % u HapYy’KHBIX CTCH B paﬁOHaX
C YCTOI)'I‘II/IBBIM CYXHUM KIIUMATOM.

I nunsinble pacmeopvl TPUMEHSIOT JJIsl OIITYKATYpPUBAHUS BTOPOCTENEHHBIX CYXHX
HOOMEIIEHUHN.

I'nuno-uzeecmkogvle pacmeopvl MPUMEHSIOT JUIS INTYKaTYPKH HApY>KHBIX CTEH B paiioHaxX
C CYXUM YCTOWYHMBBIM KIMMaTOM U BHYTPEHHUX IIOBEPXHOCTEN MOMEIIEHUH, SIKCIUTYaTHPYEMbIX
IIPY OTHOCUTEIIBHOM BIAXXHOCTH BO31yXa 110 60 %.

MakcuManbHO JONYCTHMBIA pa3Mep 3€epeH IecKa i TMOATOTOBUTENBHBIX CIIOEB
IITYKaTypOK HE JOJDKEH MPEeBbIAaTh 2,5 MM, OTAEI0YHOro cinosi — 1,2 MM.

Monmascuvie pacmeopul. 1lpu MOHTaKe CTEH TOPU3OHTAIIBHBIC IIBBI MEXIY MMAHEIIMHU
U3 TSOKEIOro OCTOHA 3aMoOJHSAIOT pacTBOpoM Mapku He Huke M100; u3 jerkoro 6eToHa - HE
Hmxe M50.

Jlnst MOHTa)ka HECYIIMX KeJIe300€TOHHBIX KOHCTPYKIMI MapKa IIEMEHTHOTO pacTBOpa
JIOJDKHA OBITh HE HIDKE MapKu OETOHA 3TOW KOHCTPYKIIUH.

Tuopousonayuonnvie pacmeopvt (BOJOHETIPOHUIIAEMBbIE) — OOBIYHO >KHPHBIC
[IEMEHTHBIE PACTBOPHI, B KOTOpPHIC T00ABISIOT PACTBOPUMOE CTEKJIO, allOMHUHAT HATpHs,
XJIOPHOE KeJie30, OUTYMHYIO 3MYJIbCHUIO, IOJTUMEPHI U JIP.

Jns 3amenku TpelMH B KaMEHHBIX KOHCTPYKIMSX, YCTPOMCTBa BOJOHENPOHUIIAEMBIX
MOKPBITHI MPUMEHSIOT PAaCTBOPHBIE CMECHU C AJIFOMHHATOM HaTpusi. Takue pacTBOPHI UMEIOT
TaK>K€ MOBBIIEHHYIO CTOMKOCTb MPOTHUB pa3MbIBa BOJOU. PacTBOpHI ¢ 100aBKOW pacTBOPUMOIO
CTEKJIa CO3/al0T MPOYHBIE BOJAOHENPOHUIIAEMbIE MOKPBITUS, YTO MO3BOJIIET UCIOJIb30BATh MX
MIpU 3a]1eJIbIBAHUU TPEIINH, PAKOBUH, U3 KOTOPBIX COUUTCS BOJA.

JInst TUApOU3OIISIITUOHHBIX PACTBOPOB MPUMEHSIIOT MOPTIAHIIEMEHT, MYII[0JIAHOBBIN,
cynb(paTOCTOUKUN 1 THAPOGOOHBIN MOPTIAHAIIEMEHTHI, TTIMHO3EMUCTHIHN, Oe3ycagounbiii (BBII)
1eMeHTbl Mapku He meHee M400. B kauecTBe MENKOro 3amoJHUTENS B TUIPOU3OISIIUOHHBIX
pacTBOpax MPUMEHSIIOT JJIsl CTSXKEK IMECOK C MOAYJIEM KPYIHOCTH 2...3.

Takue pacTBOpbl TPUMEHSIIOT [JIl TIOKPBITHUS CTEH OacceilHOB, TPyOONpPOBOJIOB,
TyHHEJIEH, MOIBAJIOB, MOABEPTAOIITUXCS JCHUCTBUIO arpeCCUBHBIX BOJI.

Tamnonasicuvie pacmeopol IPpUMCHATIOT I 3aACJIKH BOAOHOCHBIX TPCUIWH U ITYCTOT B
TOPHBIX TTOPOJax, a TAKIKC JJIA 3allOJIHCHHUA MPOCTPAHCTBA MCKAY KPCILJICHUCM BBIpa6OTKI/I nu
HOpOILOﬁ C DOCJIbKO THUAPOU3OISIOWH IMAXTHBIX CTBOJIOB, TyHHCJ’ICfI U PaBHOMCPHOCTH
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pacmpeiesieHls] TOPHOTO JaBJIEHHWsS Ha OOJMIIOBKHM (Kpemu). DTH pacTBOPbl MOTYT OBITh
[IEMEHTHOIIECYaHBIMH, IEMEHTHO-TIECYaHO-CYTJIMHUCTBIMU, IEMEHTHO-CYTJIMHUCTBIMH.

B kadecTBe BSDKYIIMX MaT€pUANOB MPUMEHSIOT: JUIsl OOBIYHBIX THAPOTEOIOTHMYECKUX
YCJIOBUN — MOPTIAHAILEMEHT; IPU HAMYUU arpeCCUBHBIX Cpell — IUIAKOMOPTIIaH/ILIEMEHT;
MPY HAJIMYUK HATIOPHBIX BOJI — TAMIOHAXKHBINA MOPTJIAH/ILIEMEHT.

Hnvekyuonnvie pacmeopst UCNONB3YIOT IIPU OMOHOJIWYMBAHUN CTPOUTENIBHBIX IIBOB
THJIPOTEXHUYECKUX COOPYKEHU U IMIBOB COOPHBIX 3KeJI€300€TOHHBIX AJIEMEHTOB.

3anoJiHeHNE 1IBOB U KaHAJIOB B IIPEIBAPUTEIILHO HAMPSXKEHHBIX KOHCTPYKUHUSX C LIENbIO
3aIIUTHI apMaTypbl OT KOPPO3UH, 33J€IbIBAHIE TPEIIUH B OETOHE U CKAJIbHBIX MOPOJIaX OOBIYHO
OCYILIECTBIISIOT HIEMEHTHO-TIECYaHbIMU pacTBOpamMu Mapku He meHee 300.

/Jlexopamuenvie pacmeopst TPUMEHSIOT JUIsl OTIENKU (acagoB 34aHUM, (pacaaHbIX
CTCHOBBIX MaHeJell W OJOKOB, a TaKkke MHTEPbepoB. VX HAHOCAT HA MOBEPXHOCTh B BUJC
MITYKaTYpKU, a TAaKKe B BHJIE OTIEJIOYHOTO CJIOS Ha OMITYKATYpEHHYIO MOBEPXHOCTh WIIH
JIMIIEBYIO TTOBEPXHOCTD MaHee U KPYIMHBIX OJIOKOB.

JlexopaTuBHbBIE PAaCTBOPHI OBIBAIOT IIEMEHTHBIE, U3BECTKOBBIC, IIEMEHTHO-N3BECTKOBEIE,
MOJIMMEPLIEMEHTHBIE U Ip. B KauecTBe BSKYIIEro Mg IEKOPATUBHBIX PACTBOPOB MPUMEHSIOT
Oenble M [BETHBIC MOPTIAHALIEMEHTHI, CMEIIaHHbIC IIEMEHTHO-TIOJIUMEPHBIC BsDKyiue. s
OKpacKH pacTBOPOB B HEOOXOAMMBIN IIBET B UX COCTAB BBOJST IIECTOYECTOUKUE TIPUPOTHBIE U
HMCKYCCTBEHHBIE IMUTMEHTHI. B KauecTBe 3all0JHUTENICH IPUMEHSIOT IPUPOJHBIE KBAapLEBbIE U
JIpOOJIEHbIE U3 TOPHBIX MOPOJ TECKH, KPOIIKH Pa3IUYHBIX TOPHBIX Topoji. s mpugaHus
pacTBopaM 0JiecKa B UX COCTaB MOT'YT BBOJHUTHCS CIIFOJIa WITH IPOOJIEHOE CTEKIIO.

Kapocmoiitkue pacmeopul 10 CBOEMY COCTaBY MOAPA3ICISIIOTCS HA NTAMOTHOLIEMEHTHBIE
U IIIAMOTHO-OOKCHUTOBBIE.

Lllamomuo-yemenmuulil pacmeop TPUMEHSIOT €T0 JUIsl KJIAJAKU TEIUIOBBIX arperaTtoB W3
ATIOMOCUIIMKATHOTO KUpIKYa, dKcIryatupyeMsix npu 1200 °C.

Llamomno-6oxcumossiii pacmeop nipuMenstoT npu Temmeparype 1300...1350 °C gns
KJIAJKU PEKypIEepaTopoB, ra30X0A0B, OOPOBOB MapTEHOBCKHX MEYECH.

Pacmeopwt 014 nonoe NpUMEHSIOT IS YKIAAKU IUIMTOK M JAPYTMX MEIKOIITYYHBIX
MaTepHuaioB, yCTPONCTBA MOATOTOBOK U CTsKEK. Ha ieMEeHTHO-TIIeCYaHbIX pacTBOpax MapKH HeE
MeHee 75 yKJIaJbplBaloT IUIUTKU LIEMEHTHO-TIecUaHble, OETOHHbIE U3 OETOHA Kjlacca HE MEHee
Bb25, xepamuueckne M KCUIOIUTOBBIE; Ha pacTBopax Mapku 150 u Bellle — Opycuatky,
KJIMHKEPHBIM KUY, TUINTHI U3 OeTOHa Kiacca Boie Bb25, uyrynHbie miauTel.

AKycmuueckue u menaou3onayuoOHHble PACMEOPbl UMEIOT CPEIHION IUIOTHOCTh HE
6omee 1200 xr/mS. Bsoxynumu 1711 MX M3rOTOBJICHUS CIYKAT MOPTIAHAILIEMEHTbI, U3BECTh, TUTIC
WM CMECh TOPTIAHIIEMEHTa W WU3BeCTU. B KadecTBe 3amojHUTENEH MPUMEHSIOT TECKH C
3epHAMU KPYITHOCTBIO /10 3...5 MM, MOJIydaemble M3 MOPUCTBIX MATEPUAIOB: MEM3bI, TY(OB,
NUIAaKOB, TiepiuTa, Kepamsurta. KoaddunmeHt 3Bykomoriomenus wux cocrabimser 0,5,
k03 umment TemnonpoBogaoct — 0,06...0,12 Bt/(m - °C).
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Pacmeoput 014 3umnux padom. B 3uMHUX yCTOBUSIX MPU OTPULIATEIBHON TeMIiepaType
KOHCTPYKIIMU U3 OOBIYHOM KJIaJIKH, & TAKXKe U3 MaHeJel U KPYIMHBIX 0JIOKOB MOTYT BO3BOJAUTHCS
Ha I1[EMEHTHBIX, I[IEMEHTHO-U3BECTKOBBIX M I[IEMEHTHO-TJIMHSAHBIX pPACTBOPAaX METOAOM
3aMOpaKMBaHUs WK 0€3 MPorpeBa ¢ MPUMEHEHUEM XUMHUYECKUX MTPOTUBOMOPO3HBIX TI00aBOK.
Jlyummm BSDKYIIUM SBJISIETCS MOPTIAH/AIIEMEHT, JIOTTyCKaeTcs pUMEHEHHE
[IAKOMIOPTIAHAIIEMEHTA U MYLII0JIaHOBOI0 nopTiananemMenta Mapku 300 u Bbiie.

B kadecTtBe mpoTHBOMOpPO3HBIX A00aBOK NMpuMeHstoT notam (K2CO3), HUTpUT HaTpus
(NaNOy).

Jis HaA3eMHBIX HEAPMHPOBAHHBIX KOHCTPYKIMH, TJ/I€ JOMYCKAIOTCS BBICOJNBI |
YBIIXXHEHHUSI, MOYKHO TPUMEHSATH XJopua Kaibiwst CaCl2 wim XJopua HaTpus.

nyue cmpoumeilibHble CMecCu. B MMOCJICAHUC I'OAbl PEIHOK CTPOUTCIIBHBIX MAaTCPUAJIOB B
Halen CTpaHC WU, 0COOCHHO 3a py6e>1<0M pacioupuicda 3a CYCT MACCOBOI'O BHCAPCHHUA B
CTPOUTCIBCTBO paSHOO6p33HBIX CYXHX CTPOUTCIIbHBIX CcMeceH.

CYXI/IG CMCCH — OTO KOMIIO3MIIMH 3aBOJACKOI'O H3I'OTOBJICHHs, BKIHOYAIOIIUC
MHUHCPAJIbHBIC BAXKYINUC BCIICCTBA, MEJIKUH 3aIl0JIHUTEIIb U ):[06a131<1/1.

['maBHOE MX Ha3HA4YEHME - OTACIOYHbIE, & TAK)KE MOHTAKHbIE paOOThl BHYTPH 3JaHUN U
cHapyku (KJajka CTeH, OTAenKka (acagoB, YCTpoilcTBO HaiauBHBIX mojoB). Cyxue cmecu
UCIOJIb3YIOTCS. TPU TOJOXKUTEIbHBIX M HEOONBIIMX OTPULATENBHBIX TeMmmeparypax (c
IPOTUBOMOPO3HBIMU  100aBKaMu), MJi pPECTaBpaldd MAHEIbHBIX JOMOB, MOHOJIUTHOTO
JIOMOCTPOEHUS, ISl YKJIAJAKN OOJUIIOBOYHOM TUTUTKY, IJTUTKH JUIS T10J1a U JIP.

Cyxue cMecd MOTYyT HMETh BBICOKYIO aIre3ut0 U OOJIbIIYI0 IUIACTHYHOCTD,
HECTEKAaEMOCTb C BEPTUKAJIBHBIX CTEH, MOPO30CTOMKOCTb.

[Tpu mpaBUIbLHOM BBIOOPE M TPUMEHEHUH CYXHE CMECH YCKOPSIOT CTPOUTEIbHBIE paOOThI
U 00€CTeYnBaIOT BHICOKOE UX KaueCTBO.

10. UICKYCCTBEHHBIE KAMEHHBIE U HEOBXKXNUI'OBBIE MATEPHUAJIbBI
N N3AEJINA HA OCHOBE HEOPTAHUYECKHUX BSAKYIIUX BEILIECTB

B rpynmy marepuasioB M HM3JAEIMKA HAa OCHOBE HEOPraHMYECKHUX BSDKYIIUX BXOIAT
HMCKYCCTBEHHBIE KaMEHHBIC HEOOXKHUTOBBIE M3JEIHs, KOTOPHIE MOJYYarOT U3 PACTBOPHBIX HIIH
OCTOHHBIX cMeceil. B kadecTBe 3amojiHUTENEH MPUMEHSIOT KBapIlEeBBIM MECOK, IIIAaK, 30y,
JPEeBECHBIC OMMIIKH. J1JIsI TOBBIICHUS TPOYHOCTH HA U3TUO U3/CIUS aPMUPYIOT BOJIOKHUCTHIMU
MaTepuagaMu — acbecToM, IPeBECUHOM (B BUIE MIEPCTH, IPOOJICHBIX OTX0I0B), Oymarou u sip.

HckyccTBEHHBIE KAMEHHBIC U3/IEIIA MOXKHO Pa3JeiIUTh Ha CIEAYIOIIME TPU TPYIIILI 110
BHJlY MUHEPAJIbHOTO BSKYIIETrO:

1) cunukaTHBIC, IOJTy4aeMble Ha OCHOBE M3BECTH C KPEMHE3EMHUCTHIMU 3aIOJIHUTEIISIMU;
2) acOecTOLEMEHTHbBIE, U3TOTABIMBAEMbIE HA OCHOBE MOPTIaHALIEMEHTa ¢ acoecToMm; 3)

TUIICOBBIC M THIICOOETOHHEIE.
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be300xnuroBple MCKYyCCTBEHHBIE KaMEHHbIE MaTepualbl W U3JEIHs Ha OCHOBE
HEOPraHWYECKUX  BKYIIMX TPUMEHSIOT TPU  CTPOUTENBCTBE HACOCHBIX  CTAaHLUM,
PEMOHTHOMEXAHUYECKUX 3aBOJAOB BOJOXO3AMCTBEHHBIX OPraHU3alMM, aIMUHUCTPATUBHBIX
ydpexxaeHur rugpoMennopatuBHbix cucteM. 10.1. M3aeins aBTOK/JIaBHOIO TBEpPACHHUS HAa
OCHOBE M3BECTH U KPEMHEe3eMHCTOr0 KOMIIOHEHTA

Jonroe BpeMsi M3BECTh HE HKCIOJIB30BAIM JIJISi TOJYYEHHUS MPOYHBIX U BOJOCTOMKHUX
HCKYCCTBEHHBIX KaMEHHBIX W3JIeJINH, TaK KaK B €CTECTBEHHBIX YCIIOBHUSX H3BECTh TBEpJIEET
OYeHb MEJUICHHO M WU3JeNus TMoiydaroTcss HeOompimon mnpouyHoctu (1...2 MIla), nerko
pa3MoOKaroT Mpu jaercTBur Boawl. OqHako B 1880 r. HeMenkuM ydeHBIM Muxas’imucoMm ObLIO
YCTaHOBJIEHO, YTO MPHU aBTOKJIABHON 00paboTKe (TBEpPAECHUU B MApOBOIl Cpele NMpH JaBIECHUU
napa 0,8 MlIla u 6onee u Temneparype Beoiie 170 °C) u3BecTr U KPEMHE3EMUCTOTO KOMIIOHEHTA
(mecka) MOTYT OBITh TIOJTY4Y€HBI OYEHb MPOYHbBIE, BOJIOCTOMKHIE U JJOJITOBEUHbIE U3/IEIHS.

N3 n3BeCTKOBO-TIECUAHBIX CMECEH BBIMTYCKAIOT KPYITHOPAa3MEpHBIC U3IeNUs 1Js1 COOPHOTO
CTPOUTENHCTBA — OJIOKU W MAHETH JJIsl CTEH U MEPEeKPBITUH, a TaKkKe CUIMKATHBIN KUPIUY U
KaMHHU JIsI CTEH.

CuiukaTHble 0€TOHBI IIOJY4arOT B pE€3yJIbTaTC aBTOKIIABHOI'O TBECPACHUA palliOHAIBHO
HOH06paHHOﬁ CMCCH U3BCCTKOBO-KPCMHEC3CMUCTOI'O BAXKYIICIO U 3anoJIHUTEIICH.

CunukaTHbIe OCTOHBI K1accughuyupyom 1o TNIOTHOCTH, MAKCUMAaJIbHON KPYITHOCTH, BHTY
3aIOJIHATENICH, CTPYKTYpPE, IJIACTUYHOCTH CMECH U 00JIaCTH IpUMEHEeHHs. [IperuMyIecTBEeHHO
NPUMCHSIOT ~ MEJIKO3EPHHCTBIE  CHJIMKATHBIE  OCTOHBL.  TEXHONOTHS  MPOM3BOJCTBA
CUJIMKATOOCTOHHBIX W3JICIIMIA 3aKIIF0YaeTCs B MPHUTOTOBJICHUU H3BECTKOBO-KPEMHE3EMHUCTOTO
BSDKYIIIETO ITyTEM COBMECTHOTO WUIM Pa3/IeIbHOTO H3MEIbUSHHUS IeCKa U U3BECTH, JO3UPOBAHUS
OCHOBHBIX KOMIIOHCHTOB, TI€peMEITUBaHUs OETOHHON cMmecH, (OPMOBAHHUS H3JICIUNA U HX
aBTOKJIABHOW 00pabOTKH.

IIo ocHOBHBIM CTPOUTCIIbHBIM CBOMCTBAM CHUJIMKATHBIC OCTOHBI OJIM3KH K OCMCHTHBIM.
B HACTOAMICC BPEMs M3 IIJIOTHOT'O aBTOKIIABHOT'O OeToHa HU3TOTOBJIAIOT, B OCHOBHOM,

HECyIl[Me MaHeI BHYTPEHHHUX CTE€H U KPYIHbIE OJIOKU (JIJIs1 HAPYKHBIX U BHYTPEHHUX CTEH), a
TaK)K€ NaHeJIN NepekpbITuid. OpraHn30BaH BBITYCK MaHENEl pa3MEepOM ¢ KOMHATY.

CTOMKOCTh CUJIMKATHBIX OETOHOB B BOJI€ HHUXKE, YeM IEMEHTHBIX. /{7 MOBBIICHUS
BOJIOCTOMKOCTH 3TOTO MaTepuajia MPUMEHSIOT Pa3IMYHbIE CIIOCOOBI, TTIaBHBIMU U3 KOTOPBIX
ABJISIIOTCA: JOTIOJIHUTENbHAsE ~ oOpaboTka - OpONHUTKa  OUTYMOM, MTOKPBITHE
KPEMHMMOPraHUYECKUMH BOJLOOTTAIKABAKOIIUMHA COEUHEHUAMU U T. [I.

CuuMKaTHbIi KHUPNMY — WCKYCCTBEHHBIM O0€300)KUIOBBIN CTEHOBO MaTepuai,
W3rOTOBJISIEMBII M3 CMECHM KBAapLEBOIO IE€CKa M Tall€eHOM W3BECTH IPECCOBAHUEM C
MOCJIEIYIONIEH aBTOKIaBHON 00pabOTKOM.

CoBpeMeHHOE MPOU3BOICTBO CHJIMKATHOTO KUPIHYA COCTOUT B clieayroiieM. ChIpheBYIO
CMECh, B COCTaB KoTopoi Bxoaut 92...94 % mnecka, 6...8 % M0JIOTOI HerameHoW U3BECTH U
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HEKOTOPOE KOJIMYECTBO BOJBI, TIHIATEIIBHO MEPEMEIIMBAIOT WM BBIIAEPKUBAIOT 10 IOJHOIO
rameHus u3Bectu. Jlanee u3 3Toit cmecu o OosbiuMm aasienueM (15...20 MIla) npeccyrot
KUpOUY, KOTOpbIi 3ateM &...14 4 TBepaeeT B aBTOKJIABE MpPU H3OBITOYHOM JABJICHUU
HacblleHHoro napa 0,8 MIla u remneparype 175 °C.

W3 aBTOKIIaBa BBITPYKAIOT MOYTH TOTOBBIN KUPIUY, KOTOPBI BBIIEPKUBAIOT 10...15
CyT. AJi1 KapOOHM3AIMM HENpOopearupoBaBlIeii M3BECTU VYIJIEKUCIBIM Ta30M BO3AyXa, B
pe3yabTaTe YeTo MOBBIIIAIOTCSA BOJOCTOMKOCTh U TPOYHOCThH KUPIIHUYA.

Beinyckator odunapneiii  (250x120%65 MM), ymonueHuvlll  CUTUKAMHBIU  KUPHUY
(250x120x88 Mm) u curuxkamusie kamuu (250x120x138 mm). OauHapHBIN U YTONIIEHHBIN
KUPIUY U3TOTOBJISAIOT MOJHOTEIBIM U MTyCTOTENBIM, KAMHHU TOJIBKO MyCTOTEIBIMHU.

L[BeT kuprmuya — OT MOJIOYHO-0EJIOTO JI0 CBETJIO-CEpOTo. BBIMyCKalOT TakkKe KUPITHY
[IBETHOM, OKpAIICHHBIA TMOJHOCTbIO WJIM TIO JIMLEBBIM IMOBEPXHOCTSM IIEJI0YECTOUKUMHU
MUTMEHTAaMHU B TOTy0O0H, 3€7IeHOBATHIH, JKEITHIN U APYTUe CBETIIbIC IIBETA.

JIns cMMKaTHOrO KMpIuya U KAMHEN YCTaHOBJIEHBI MapKU: 110 MpEAENy NPOYHOCTH MPU

cxatun — 75, 100, 125, 150, 200, 250, 300; mo Mmopo3ocToiikoct — 15, 25, 35, 50.

Bopomnorionienne CHINKaTHBIX U3AEIHN JOJIKHO OBITh HE MeHee 6 %.

Hapsiny ¢ psIoBbIMH M3rOTABIMBAIOT JIMIEBbIE CUJIMKATHBIA KUPIIUY U KAMHU MapoK I10
MIPOYHOCTH COOTBETCTBEHHO HEe MeHee 125 MlIIa u 100 MI1a.

CwIMKaTHBIM KAPNHWY MPUMEHSAIOT JUIS KIJIAJIKM HAJ3€MHBIX CTEH 37aHuil. Benencreue
HEJIOCTATOYHON BOJOCTOMKOCTH €r0 HENb3s HCIOJB30BaTh I (PYyHIaMEHTOB M IIOKOJICH
3naHui. He nomyckaercs npuMEHSTh €ro TaKKe JUIS 3[aHUH C MOKPBIM PEKMUMOM KCIUTyaTaluu
(6anu, mpadeuHsie) 0e3 CrEUATbHBIX MEP 3aIIUTHI CTEH OT YBJIAXKHEHUS, a TAKXKE B YCIOBUIX
BO3/ICHCTBUS BBICOKUX TeMIlepaTyp (KiajKka rneyeu, Tpyo u T. 1L.).

10.2. AcoecTolleMeHTHBIE U3/1eJ TN

Ac0ecToneMeHT — HMCKYCCTBEHHbIA KAMEHHBIM MaTepHuai, COCTOSIIUNA U3 IEMEHTHOIO
KaMHs, apMUPOBAHHOTO BOJIOKHAMU acOecTa.

K naunbonee pacipocTpaHeHHBIM acCOECTOIEMEHTHBIM U3/ICTTUAM OTHOCSITCS BOJTHUCTBIC U
MJIOCKUE JTUCTBI, TPYOBI U COETMHUTENbHBIE MY(PTHI. AcOECTOIEMETHBIC U3/ICNIUS CPABHUTEIHHO
JIETKO TOAJAIOTCS MEXaHWYECKOW 00pabOTKe, OHM 3HAYUTENIBHO JIerde MeTajula, OeTOHa U
xKerne3zo0etona. Cpennss mwioTHOCTh acOectonementa 1400...2100 kr/m3, mpeaen mpodHOCTH
npu cxatuu — 40...60 Mlla, pactsbkenun — 8...15 Mlla. BogonorionieHre coctaBisier
10...30 %. HenoctaTku acOECTOLIEMEHTHBIX H3JEINN — HEBBICOKAsl yAapHas MPOYHOCTh W
CKJIOHHOCTH K KOPOOJICHHIO.

Ceipbe. VcxomHpIMH KOMITOHEHTAaMH JJIsl TPOM3BOJICTBA acOECTOIIEMEHTA SIBIISIOTCS
acOecT, MOPTJIaHILEMEHT, Boja. AcOecT BCTpeyaeTcs B IPUPOJE B BUIAE MHUHEPAJIOB —
BOJIOKHHUCTBIX CHJIMKATOB. OOBIYHO HCHONB3YIOT Xxpuzomuia-acoecm (3MgOx2Si02x2H0).
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AcOecT CpaBHUTEIIBHO JIETKO paciaaeTcs Ha BojiokHa TomuHou 0,1...0,2 MM u niauHo# g0 10
MM.

Jlns mpoun3BoACTBa acOECTOLIEMEHTHBIX W3S MPUMEHSACTCS MOPTIAHANCMEHT JABYX
Mapok — M400 u 500, He coaepkamuii MUHEPAIBHBIX J00aBOK. TOHKOCTH MOMOJIA 3TOTO
IIEMEHTa XapaKTepH3yeTcs yAelbHOM mnoBepxHocThio 2900...3200 cm?/r. Conepxanue
cBoOoHoi CaO B MCXOAHOM KIMHKEpE HE AOJKHO mpeBbimath 1%, CzA — 8 %, C3S momkHO
OBITH HE MeHee 52 %.

TexHonoruvyecknii mpouecc MNOJy4YeHHs] AcOECTOEMEHTHBIX M3AeJUH BKIIOYAET
oOMHHaHUE W pacnyliMBaHue acOecTa, TIIATEIbHOE CMEIIMBAHUE MOJYYEHHBIX BOJIOKOH C
IIEMEHTOM B BOJIHOM cpejie 1 00pa3oBaHUE CYCIIEH3UH, (POPMOBAHUE U3JIETHUI C MOCIIETYIOIIeH
UX TETUIOBOM 00pabOTKOM U 00pe3KOH KPOMOK FOTOBBIX H3JICTHH.

[TpOMBIIIIIEHHOCTH BBIITYCKAET HECKOJIBKO BHIOB aCOECTOLIEMEHTHBIX U3JIeIHil, KOTOPbIE
MOJKHO pa3/IeTuTh Ha 1ucmogble (JINCTHI INIOCKUE U BOJIHUCTHIC) U mp)yOHble.

IInockue aucmel N3rOTOBIISAIOT IPECCOBAHHBIMU U HENPECCOBAaHHBIMU JuIMHOM oT 2000 110
3000 mm, mmpunoit 1200... 1500 mwm, TonuuHoi 4...12 mm. IIpeccoBanue cnocoOCTBYyeT
YIIYYIIEHUIO IPOYHOCTHBIX CBOMCTB M3JEIUM. Y MPECCOBAHHBIX JINCTOB IIPEAEI MPOYHOCTH HA
u3rub He MeHee 25 MIla, cpenHss MIOTHOCTE — He MeHee 1750 kr/M®, y HenpeccOBaHHBIX —
cootBeTcTBEHHO 16 MIla 1 1600 kr/m>.

[Tnockue MUCTHI TpeIHa3HAYAI0TCsI, B OCHOBHOM, JIJIsi COOPHBIX KOHCTPYKITUN CTEHOBBIX
naHened, TUTMT TMEePeKPBITUM, MEePEeropoJoK CAHUTAPHO-TEXHUUYECKUX KaOWH, a TaKke Jid
YCTPOMCTBA MOJABECHBIX MOTOIKOB, BEHTHJISIIUOHHBIX IIAXT, TPAHCIIOPTEPHBIX raJIepei.

Bonnucmeie aucmur coctapistor okosio 90 % oOuiero oobema Mpou3BOACTBA JTUCTOBBIX
U3JIENHi, a OHU B OallaHCe KPOBEIbHBIX MaTepUAIOB cOCTaBIsIOT 35...40 %. Bornucmoie nucmol
W3TOTOBJSIIOT pas3nuuHoro mnpoduis: oObsikHOBeHHOTO (BO), yHuMbunuposannoro (VYB),
ycunenHnoro (BY) u cpeanero (CB).

Pa3mepsl u CBOMCTBA JUCTOB B 3aBHCHUMOCTH OT THIIOB MEHSIOTCS B MpEJeNax: JUIMHA
1200...3300 MM, mar BosHbl 1115...350 mm, npenen npouHoctu npu uzrude 16...24 Mlla,
Macca usaenud 9...98 kr.

B nacrosiee BpeMs, B OCHOBHOM, MPOU3BOJAT BOJIHHUCTBIE JUCTHI AUHON 1750 MM ,
tumnoB 40/150 u 54/200 — 6 (BbICOTa BOJIHBI/IJTMHA BOJHBI — TOJIIMHA) JJII KPOBJIU JKUJBIX H
CEeNIbCKOXO3AMCTBEHHBIX 3/1aHui; Tuma 54/200 — 7,5 — nns KpOBIM TMPOMBILUICHHBIX U
CEJIbCKOXO3MCTBEHHBIX MPOU3BOACTBEHHBIX 3/1aHUU. JlJI1 Majo3TaKHOTO CTPOMUTENBCTBA U
WH/IMBUTyaJIbHON 3aCTPOMKH BBITyCKAtOTCs TUCTHI AnuHON 1250 MM tunos 30/130 u 40/150.

KpoBnu u3 BOJHHCTHIX acOECTOIIEMEHTHBIX JIHUCTOB OTIUYAIOTCS JIETKOCTHIO, TPOCTOTOM
MOHTaa, HEe TPeOYIOT YCTPOWCTBA CIUIOMIHOTO XECTKOIO OCHOBAaHHWSA, a YKJIAJIbIBAIOTCS IO
JIEPEBSIHHOM 0OpenIeTKe WIH kKeJIe300€TOHHBIM U CTaJIbHBIM MPOTOHAM.

[Ipu Bo3BeCHUH OTPaXKIAIOIINX KOHCTPYKIMH 3aHUM IIUPOKO IPUMEHSIIOT acOecmoyemeHmmubie
nauenu. VIX IPUMEHSIIOT TAKXKE JIJISl TTOJIOTUX MOKPBITUM B CEILCKOX035MCTBEHHBIX KOMILIEKCAX C
YCTPOIMCTBOM I10 TOKPBITUSIM PYJIOHHON KPOBIIH.
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B MenmopaTMBHOM W CEIbCKOXO3SIICTBEHHOM CTPOMTEIBCTBE INMUPOKO MPUMEHSIOT
acbecmoyemenmuvle mpyosvl. B 3aBUCMMOCTH OT Ha3HAYCHHUsS acOECTOIIEMEHTHBIC TPYOBI
MOJIPA3JeISIIOT Ha HAMOpHBIC, JJIS YCTPOWCTBA 3aKPBITBIX HAMOPHBIX OPOCHUTEITHHBIX
TPYOOIPOBOIOB, M OE3HAMIOPHEIE, UCITOJIB3YEeMBIE TIPH CTPOUTEILCTBE APEHAKHBIX KOJUICKTOPOB
THIPOMEIMOPATUBHBIX CETEH M YCTHEBBIX COOPYKCHHI Ha OCYIIUTEIBHBIX CHCTEMAX.

[Ipu cTpoUTENHCTBE HAMOPHBIX OPOCHUTEIBHBIX TPYOOIPOBOAOB  MPUMEHSIOT
acOecTtorieMeHTHbIe TpyOb! KiaccoB BT-6, BT-9, BT-12 u BT-15 ¢ amameTpoMm ycIOBHOTO
npoxoaa 100...500 mMm. Iludpa B o003HaUYeHHHM Kiacca yKasblBaeT MaKCHMajbHOE padouee
JaBJICHUE, TP KOTOPOM MOXKET OBITh UCIIOIB30BaHa TpyoOa.

Coenunenue TpyO MPOU3BOAUTCS aCOECTOLIEMEHTHBIMU My TaMHu.

be3nanopHsie acoectoneMeHTHbIe TPyOb! BbiyckatroT nuamerpoM 100...400 mm. OHu
MMEIOT MEHBUIYIO TOJIIMHY CTEHOK U JIOJIKHBI IIPU THAPABIMYECKOM UCIIBITAHUHU BBIIEPKUBATh
naBineHue He MeHee 0,4 Mlla.

Huzkas  xanmwuisipHas  MOPUCTOCTh  OOecreyrBaeT  BOJOHENPOHUIAEMOCTb,
MOPO30CTOMKOCTh acOecToleMeHTHBIX TpyO. OHM 3HAUMUTENBHO JCLIEBIE U JIOJTOBEYHEE
CTaJIbHBIX U YyTYHHBIX TpYO. CpoK MX ci1y>kObI B HAIOPHBIX TpyOonpoBoAax npesbimiaet 30 neT.

10.3. I'uncoBble U THNICOOETOHHBIE H3/1EIUA

I/ISI[GJ'II/IH Ha OCHOBC THUIICA IMOJIY4YalOT KaK M3 THMIICOBOT'O TCCTa (T.e. Hn3 CMECHU T'uIlCa U
BO,Z[BI), TaKk U U3 CMCCH T'HUIICAa, BOABI U 3anojiHuTese. B IIEPBOM CJIydac HU3ACJIHUA HA3bIBAKOT
cuncoevimu, BO BTOpPOM — 2UNCOOEmMoHHbIMUL.

['vnc - BO3AyIIHOE BSDKYLIEE, MOITOMY HM3AENHS U3 HETO IPUMEHSIOT, B OCHOBHOM, JJIS
BHYTPEHHHUX 4YacTell 31aHUii, HEe HEeCYIIUX OOJbIIMX HArpy3ok. M3nenus u3 rumnca MOryT OBITH
CIUIOLIHBIMU U ITYCTOTEJIBIMUA, aDMUPOBAHHBIMU U HEAPMUPOBAHHBIMU.

Haubonbiiee pacrnpocTpaHeHHE B CTPOUTEIHCTBE TMOJNYYHIM THIICOOETOH, MEIKUE
CTCHOBBIE KaMHH, IUIUTHI M TIAHENIU JJs TEepPeropofioK, TUIICOOETOHHBIE IJIMCTHI (cyXas
HITYKaTypKa) U TUIICOBOJIOKHUCTHIE JIUCTHI.

TexHomorusi M3roTOBJIICGHUS COCTOUT U3 CJICAYOIHNX onepaunﬁ: JA03UPOBAHUSA
KOMITOHCHTOB, IICPEMCIITUBAHUSA CMCCH, (bOpMOBaHI/ISI I/ISJIGJ'II/Iﬁ " CYHIKH.

Ha ocHoBe crpoutensHOro rumca mnonydarorT 6eroH mapok 25...100. ITpouynocTs
TUIICOBBIX OETOHOB OINpEAENAETCs, B OCHOBHOM, BUJOM M aKTUBHOCTBIO BSDKYIIIET0, 3HAYCHUEM
BOJIOBSDKYIIIETO OTHOILICHHUS, BUJIOM U KaU€CTBOM 3aIlOJIHUTEIIS.

['urcoBbie GETOHBI — OBICTPOTBEPCIONIUE. DTO MO3BOJISET pacnaayOnuBaTh U3AETUS
BCKOpE nocie (popmMoBaHus.

N3 runco0eToHOB M3TOTaBIMBAIOT Pa3IMYHbIE CTPOUTEIbHBIC M3ACIHUS — OT MEJKHX
KaMHEH J10 KPYIIHBIX NTaHenen. Menkue cmenogble KaMHy BBITYCKAOT U3 YUCTOTO TUTICA INIOTHOM
WJIU STYCUCTON CTPYKTYPHI U U3 JIETKUX TUIICOBBIX 0€TOHOB. [IInpoKo MpUMEHSIOT KAMHHU C TPEMS
psAlaMU MIEJIEBUIHBIX MyCTOT MO IIMPUHE, PACHOJIOKEHHBIX B IIAXMAaTHOM NOPsAKeE. [ UnicoBbIe
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KaMHHU BbITycKaroT pazmepamu 250x120x140 mm, 390x190x140 mm u ap. CpeaHss mI0THOCTD
TUIICOOETOHHBIX IycToTenbix kamHedl 1000...1350 kr/m°, BmaxkHocTh — He Gomee 8 %,
MOPO30CTOMKOCTh — He MeHee 10...15 nukios.

OCHOBHBIM BHUJOM KpPYIHOPA3MEPHBIX TMIICOBBIX U3JEIHUN SIBISAIOTCS nepecopooounbie
naneau u naumsl. OHU NpPEeJHA3HAYEHBI JUIS YCTPOMCTBA HECYIUHX IEPErOPOAOK B 3AAHHAX
pa3IMYHOrO Ha3HAYEHUSI.

T'uncobemonnvle nanenu BHITYCKAIOT pa3MEPOM Ha KOMHATY BBICOTOM 110 3 M, TOJIIIUHON
40...100 MM, CIUTOITHBIMHM M C TIpOeMaMH i aABepert u dpamyr. [lanenu, npeaHasHaueHHBIC
JUTSL TIOMEIIEHUN C BIIaXXHOCThIO He 6osee 60 %. CpenHss MIOTHOCTh TUIICOOETOHA TaHeeH B
BBICYIIICHHOM COCTOSIHUHM JT0JDKHA ObITh 1100...1400 Kr/M°.

I'unicoBbie maHean XPaHAT U TPAHCIIOPTHPYIOT B BEPTUKAJIbHOM ITOJIOKCHHUU.

Inumet 011 nepeecopodok  MOTYT OBITH THUIICOBBIMH, THIICOOCTOHHBIMH U
THUTICOBOJIOKHUCTBIMH. Pazmep rumncoBbix u runico0eToHHBIX TUIHT 800%400 MM, apMUPOBaHHBIX
kambImioM - 1500%400 mm; Tonmumaa 90...100 MmM. Cpennsis minotHocTh IiMT paBHa 1100...1300
Kr/M3, IpoYHOCTH Ha cxkaTue 3,5 MIla.

st oTenodHbIX paboT U yCTPOUCTBA MEPETOPOJIOK B MOMEIICHUSIX C BIAKHOCTHIO HE
oonee 60 % NPUMEHSIIOT euncoxkapmoHHvle aucmovl (CyXyr ITYKaTypky). OHH COCTOST W3
3aTBEPEBIIETO TUIICOBOTO CIOsI, MPOYHO COEAMHEHHOI'0 ¢ KapTOHHON 000s0ukoii. Pazmepsr
muctoB 1o aiuHe — 2500, 2700, 3000, o mmpuae — 920, 1200, 1290 MM, 110 ToMIITMHE — 12,
14, 16 mm. Cpeansia IIOTHOCTH MMICOKapTOHHBIX IHcToB 800...900 kr/M3, BIa)HOCTH MX HE
oonee 1 %.

B nmocimenHue roApl OpraHM30BaHO MPOU3BOJACTBO HOBBIX THIICOBBIX H3ICIUM:
JIEKOPATUBHBIX TIJIUT, OOJUIIOBOYHBIX IMAHENICH, THUIICOBBIX MEPETOPOJOK C METAUTMYECKUM
KapKacoM, 3BYKOIOTJIOMIAIOIIUX TUTUT U JIp. OOIUIIOBOYHBIE TUTICOBBIC U3CIIHSI OTJEIBIBAIOTCS
TUICHKOW Ha OyMa)KHOW OCHOBE M MMEIOT PazNUYHYIO0 (DaKTypy, UMHUTHUPYIOIIYIO, HapUMep,
NPUPOAHBINH MpaMop. JluiieBas MOBEPXHOCTh M3AENTUN TUAPODHOOU3UPYETCs, UYTO IMO3BOJISET
MIPOTUPATh UX BIIAJKHOU TKAHBIO U MBITb.
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11. KOATYJIAIIMUOHHBIE (OPTAHUYECKUE) BAKYIUE MATEPUAJIbI,
PACTBOPBI U BETOHBI HA X OCHOBE

K oprannuyeckum BSOKYIIMM BELIECTBAM OTHOCAT OUTYMHBIE M JIEITE€BbIE MaTe€pHAaIbI,
KOTOpble 00JajaloT CIEAYIOIIMMU LEHHBIMM CBOMCTBAaMH: BOJOHENPOHUIIAEMOCTHIO;
CTOMKOCTBIO MPOTUB JEHCTBUS arpeCCUBHBIX KUJIKOCTEH, IIEIOUYEed U KUCIIOT; CIOCOOHOCTHIO
IIOHMKATh BSI3KOCTh IIPU HAIPEBE U CHOBA €€ BOCCTAHABIIMBATS IIPH ITOCIEAYIOIIEM OXJIAKICHNH,
a TaKKe MPOYHO CLEIUIATHCS ¢ Pa3HBIMHU MaTepualaMu — JI€peBOM, OETOHOM, KAMHEM U JP.

butymHBIe W JeTTEBbIE BSOKYIIME SBISIOTCA THAPOGOOHBIMH MaTepualiaMu, HeE
CMa4YMBa€MBbIMU M HE PacTBOPMMBIMHU B Boxe. IlmotHocts mx 900...1300 kr/m3. Biaromaps
BBICOKOW BOJIOCTOMKOCTH M HHUYTOXKHOM MOPUCTOCTH OHHM HCIOJIB3YIOTCS KaK OCHOBHOM
KOMIIOHEHT TUAPOU3OISIIIMOHHBIX MaTEPHAIOB, UMEIOIIUX BHICOKYIO BOJOHEIPOHUIIAEMOCTb.

11.1. butymHbIe BSLKYyLIHE

butymamu Ha3bIBalOT CIIOKHBIE CMECH YIJIEBOAOPOJOB M HUX HPOU3BOJAHBIX, T.C.
COEIMHEHUE BBICOKOMOJEKYJISPHBIX YIJIEBOAOPOIOB C KHCIOPOAOM, a30TOM, cepoil. OHH
ObIBAIOT NPUPOJHBIE U MCKYCCTBEHHbIE. lICKycCTBEHHBIE MOApA3JENAIOT HAa HEPTAHBIE,
CJIaHIIEBbIE, YroJibHbIe, TOpQsHble. B CTpOUTENbCTBE MPUMEHSIOT, B OCHOBHOM, HEQTSHBIE
OUTYMBI.

CocraB. butymsl coaepxat ot 70 no 87 % yrnepona, no 15 % Bomopona, no 2 %
kucinopona, a0 1,5 % cepwl, AOIM NOpoOLIEHTa a30Ta W MeTauioB. ['pymnmoBoil MX cOCTaB
CJIEAYIONIHI: Macia, CMOJIbI, achaabTeHbl, KAPOCHBI U KapOOHUIBI.

Conepsxanue Macen coctabiseT 35...60 %. ITnotHocTs ux MeHee 1 r/cM3. OHHM ABIAIOTCS
PACTBOPHUTEISIMU ISl TBEPABIX YaCTECH M ONPEIEIAIOT KOHCUCTEHITUIO OUTYMOB.

Conepsxanue cmon coctasnset 20...40 %. IlnotHocTs ux okono 1 r/cm®. DTo TBEpAbIE U
HOJIyTBEP/IbI€ BEILIECTBA, PACTBOPUMBIE B OCH3MHE, OEH301II€.

Conepxanue acdanbreHoB cocTtaBiseT 4...35 %. DTo TBepaple KpUCTAIIIMYECKUE
BEIIECTBA IUIOTHOCTBIO Oosee 1 r/cM3. OHM OKa3bIBAIOT CYNIECTBEHHOE BIHSHHME Ha
TETUIOYCTOWYMBOCTh, BS3KOCTh W TBEPAOCTh OMTyMOB. Ilon sdeiicTBHEM COJTHEYHOTO CBETa
CTaperoT, MOTYT 00pa30BBIBATH XPYIKHUE BEIIECTBA, YTO MPUBOIUT K PA3pyIICHUIO OUTYMOB.

Conepxxanne kapOEHOB M KapOous0B cocTaBiseT 10 3 %. DTO TBepjbie BEIIECTBA.
Kap6ensl o coctaBy 61u3ku K achanbreHaM. OHU HE pacTBOPUMBI B O€H30JI€ U PACTBOPUMBI B
cepoyrnepoge. KapOounael He pacTBOpSIOTCS B HW3BECTHBIX pacTtBopuresx. CoaepxaHue
KapOOHOB U KapOOUI0B MOBBIIIAET BA3KOCTh U XPYIKOCTh OUTYMOB.

OcHoBHbIe cBoiicTBa. OCHOBHBIMU CBONCTBAMH OUTYMa SIBJISIOTCSI aAr€3usi, BA3KOCTb,
pacTsHKUMOCTb, TBEPAOCTh, XPYNKOCTh, CTAPEHUE.
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AO0ze3us — MPOYHOCTH CLEMJICHUs OMTyMa ¢ KaMeHHBbIMU MaTepranaMu. OHa 3aBUCHUT OT
IpUPO/IBI OUTYMa U MUHEPAJILHOIO MaTepuaia.

Bsaszkocms OuTyma ABIISIETCSI OCHOBHOM XapaKTEPUCTHKOM €ro CTPYKTYPHOMEXAHUYECKUX
cBoiicTB. OHA OIIEHUBAETCS YCIOBHBIM IT0KA3aTEIEM TBEPIOCTH WIN BA3KOCTH.

Teepoocmb BSI3KUX M TBEPABIX OUTYMOB OMNpeAeNsieTcsl MO TIIyOMHE MOTPY>KEHUs MpH
CTaH/JApPTHBIX YCIOBUSX.

Pacmsoicumocmo XaApaKTCPU3yCTCA CITOCOOHOCTBIO 6I/ITYMa BBITAI'NBAaTbCA B TOHKHC
HUTU.

Temnepamypa pazmscuenusi XapaKTepu3yercs CIOCOOHOCThIO OUTyMa MEPEeXOJUTh U3
BS3KOIUIACTUYHOTO COCTOSIHUS B JKUJIKOE TIPHU OMPEICTICHHON TEMIIEpaType.

TBep,I[OCTB, BA3KOCTb U TCMIICpaTypa pasMATr4iCHUA 6I/ITYMa 3aBUCAT OT COJACPIKAHUA B
HEM aC(i)aJIBTeHOB H CMOJI.

Xpynkocmsblo0 HaA3BIBAIOT CHOCOOHOCTH OUTyMa TpU OMpPENeNICHHOW TemrmepaType
MEePEXOUTh U3 YNPYTO-TIIACTUYHOTO B TBEP0OE MIIH XPYITKOE COCTOSTHHE.

Cmapenue OWUTYMOB XapakTepu3yeTcs H3MEHEHHEM MX CBOWCTB. B pesynbrate
BO3JICHCTBUS Ha OWUTYyM KHCIOpOAAa BO31yXa, VYJIbTPapUOJETOBBIX Jydyed, HCHapeHUs
JIETKOJIETYYUX YIJIEBOJIOPOJOB Maclia MEepeXOoJsT B CMOJbI, CMOJBl — B ac(haibTeHBI.
Hakoruienne acanbTeHOB yMEHbINIAET TUIACTUYHOCTD U MOBBIIIAET XPYIKOCTh OUTYMOB.

[IpupoaHble OUTYMBI TIONYYalOT W3 OUTYMHHO3HBIX TOPHBIX TOPOJ (TIECUYAHUKH,
JOJIOMUTBI, TIIMHUCTBIE TPYHTHI) ¢ cofiepkanneM outyma ot 10 1o 80 %. butym obpasoBacs u3
He(TH B pe3yJbTaTe yJaleHHs JIETKUX (paKIuil ¥ OKUCIEHUS O0see TSHKETbIX QpaKIui.

[TpuMeHSIOT ero JUIst U3rOTOBJICHHUS JTaKOB, KJIESIINX MAacTHK. I3MenbueHHbIe OUTYMHBIE
MOPO/IbI UCTIONB3YIOT JUIsl ac(PaIbTOBBIX MACTHUK, XOJIOHOTO ac(anbTOOETOHA.

Hedrsanbie Outymbl nonyvatot u3 Heptu. Hedpth — cnokHast cMech yrieBoaopoJioB ¢
NPUMECHI0 OPraHMYECKUX KUCIOPOAHBIX, CEPHUCTBIX U a30THCTHIX coenuHeHui. [lo cmocoly
NOJTy4YeHHsI OUTYMBI pa3zesisiioT Ha OCTaTOYHbIe, KDEKUHTOBbIE U OKHCIICHHBIE.

OcTarouHbple MOJMY4YalOT TOCIE€ OTTOHKM O€H3WHA, KEepOCHHA, IW3TOIUIMBA, Maced.
OcTaTkoM SIBIsIETCS Ma3yT WK TYAPOH, U3 KoTopsix pu Temnepatype 300...350 °C noxygaroT
ouTym.

KpekunroBeie 6UTyMBbl 00pa3yloTCsl B pe3yabTaTe pPacUICIUICHUs TSKEJION JacTu HeTH
Ha Oojee nerkue yrieBojopoasl mpu temmeparype 420...650 °C. KpekuHr — ocTaTok —
PUMEHSIETCSI KaK JKUIKUN OUTYM JUIS U3TOTOBJICHUS BA3KUX JOPOKHBIX OUTYMOB.

OxucneHHbIe OWUTYMBI TOJYYalOT W3 OCTATOYHBIX W KPEKHHTOBBIX OHUTYMOB IIpHU
temmeparype 230...290 °C. Otu OUTYMBI UMEIOT TOBBIIICHHOE COJEpX)aHUE acPalbTEHOB U
0oJee TEeII0yCTOMYUBBI.

Mapky HedTssHOTO OUTyMa 0603Hauyaror bH/, BHK wimu bH ¢ ykazanuem nnaexca. s
JIOPOKHOTO OUTyMa, U(PBI MHAECKCA MOKAa3bIBAIOT MHTEPBAJI W3MEHEHHUSI INTyOUHBI IPOHUKAHUS

120



UTJIbI, @ A7 KPOBEJIBHOTO U CTPOUTEIHHOIO OMTYMOB NepBas nu@pa uHACKca (YUCIUTEND)
yKa3blBaeT CpeJHee 3HauUCHUE TeMIlepaTyphbl pa3MsiueHus, a BTopas (3HaMeHaTelb) — CpeliHee
3HAUYEHHE TTyOUHBI TPOHUKAHUS UTJIBI.

Ou3MKO-MeXaHUUECKHe CBOMCTBA HE(DTAHBIX OMTYMOB MpUBeAeHBI B Ta0. 10.

Taomuna 10
DU3NKO-MEXaHNYECKHE CBOWCTBA HE(TAHBIX OMTYMOB
Mapka Temneparypa Pactsxkumocts npu ['myOuHa mpoHUKaHUS
ouTyma pasmsiryenus, °C, He 25°C, cM HEe MeHee urisl npu 25°C
HIUXKE
CrpouTtesibHble OUTYMBbI
BH 50/50 50...60 40 41...60
BH 70/30 70...80 3 21...40 BH
90/10 90...105 1 5..20
KpoBejbHble 0UTYMbI
BHK 45/180 40...50 HE HOPMHPYETCS 140...220
BHK 45/190 40...50 TO XK€ 160...220
BHK 90/40 85...95 TO K€ 35...45 BHK
90/30 85...95 TO K€ 25..35
oposkHbIe OUTYMBI
BHJT 200/300 35 - 201...300
BH/I 130/200 40 70 131...200
BH/T 90/130 43 65 91...130
BHJT 60/90 47 55 61...90
BHJI 40/60 51 45 40...60
BH 200/300 33 - 201...300 BH
130/200 38 80 131...200
BH 90/130 41 80 91...130
BH 60/90 45 70 61...90

butymbl epeBo3sT B JKEIE3HOAOPOKHBIX IIUCTEPHAX, B ACPEBSIHHBIX O0UKax, OMJIOHAX,
OyMa)KHBIX MEIIKaX, MHOT]a HaBaJIOM B BUJIe OTOPMOBAHHBIX TUIUT.

HC(l)THHBI@ 6I/ITYMI;I CICAYCT XpPaHUTH B CICHHUAJIBHBIX CKIIaJaX WKW IIOJ HaABECOM,
3alumasn ux oT )IGIZCTBPIH COJIHECYHBbIX nyqeﬁ n aTMOC(i)epHI)IX 0OCaaKOB.

11.2. [lerreBble BSKYyIIUE

K »T0li rpynme marepuanoB OTHOCAT NMOOOYHBIE MPOAYKTHI (IEITH, Macia U TEKH),
NoJy4aeMble P MepepadoTKe KaMEHHOTo U Oyporo yriei, Topda, TOPHBIX CIAaHIEB.

Hertu. Jlertu mnpeAcTaBisSiOT CcOOOH  BSI3KO-KHUIKWE TPOAYKTHI  PA3TIOKCHHS
OpraHUYECKHX BEILECTB, IIaBHBIM 00Pa30M TBEP/IbIX BUI0B TOIUIMBA IIPU BBICOKOM TEMIIEpaType
0e3 nocrtyna Bo3ayxa. Jlerth MMErOT CIOXHBIA COCTaB U COCTOAT M3 OOJIBLIOrO KOJIMYECTBA
Pa3INYHbIX BEILECTB.
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HaubGonpmiee 3HaueHue JJIA CTpOI/ITeHBHOI)'I INPOMBIIIJICHHOCTH HMMCKOT JCITH,
IMOJIYy4aCMBbIC IIpU KOKCOBAHUMN YTJIA. ['a30BBIC gerTu 06p33y10TCH IIpHU IIOJIYUCHHUH M3 TOILIMBA
rasa.

OcHOBHbIMU NOKA3AMENAMU CEOUCME KAMEHHOY20IbHbIX 0e2meli AGAI0MCs. BI3KOCTb,
(bpakIMOHHBIN COCTaB, TEMIIEpATypa pa3MArYeHUsI OCTaTKa MOCJE Pa3TrOHKH.

Bsaszkocmob OonpcAcIdAr0T € IOMOIIBIO CTAHAAPTHOIO BHUCKO3UMETpA. Bsi3kocTh
IMOHMKACTCH ITPH IMOBBIIICHUU TCMIICPATYPHI.

Dpaxkyuoumnsll cocmas NeTTeN XxapaKTepU3yeT CTEIeHb CTOMKOCTH JETTS K BO3/ICUCTBUSIM
BHEIIHEHN CPEJIbI.

[TyreM cMemnBaHus HEPTSIHBIX U KAMEHHOYTOJIBHBIX OPTaHUYECKHUX BSIKYIIUX MOTY-
YalOT PYJIOHHBIE MATEPHANIBI U MACTHKU C IOBBIIIEHHBIMU CBOWCTBAaMH, HOCSIIME HAa3BAHHE
NerTeOUTyMHBIE, TYAPOKaMOBBIE.

JerreOMTyMHBbIe MaTepHaJbl. DTO CMECH KAMEHHOYTOJIbHBIX AETTENPOAYKTOB WU
CJIAHIEBBIX JIeTTeN ¢ He(PTIHBIMU OUTYMaMHU.

JlerreOuTyMHbIE pyJIOHHBIE MaTepuaisl b nmoixy4yaroT nponuTKoi KpOBEILHOTO KapTOHA
JETTENPOIYKTaMU C TIOCTEAYIOIUM TIOKPBITHEM C O0EMX CTOPOH HEPTSIHBIM OUTYMOM.
[IpuMeHSIOT TakKe IerTeOMTYMHBIE MaTepuaibl C IOCHIIKaMH: KpymHo3epHUcTO JIbb,
yemyrnyaroun JIbY, menkon MunepansHor JJbM.

I[eI‘Te6I/ITYMHI>Ie MaTCpHraJibl HIPUMCHAIOT JIA MHOTOCJIOMHBIX IIJIOCKHUX, COBMCIIICHHBIX U
BOOOHAJIMBHBIX KPOBCJIBbHBIX HOKpBITI/Iﬁ, JJIsA OKJICCYHOU TUAPO- W IMAPOU3O0JIALHNHN. Hx
YKIAABIBAIOT HA XOJOJHBIX U TOPSIINX 6HTyMHI)IX NIn ACTITEBBIX MAaCTHUKaX.

I'ynpoxamoBbie Marepuasbl. OHU COCTOAT W3 MPOAYKTOB COBMECTHOTO OKHCIEHUS
KaMEHHOYTOJIbHBIX Macell U HEPTSHOr 0 r'yApoHa.

['yapoxamoBbie MaTepuaisl PI'M H3roToBISIOT IPONUTKOMN U OKPBITUEM C 00EHX CTOPOH
KPOBEJIBHOIO  KAapTOHAa TIyapokaMoM. IIpumeHsAOT ryapokamMoBble  MaTepHalbl  JJIs
MHOI'OCJIOMHBIX IIIOCKMX W COBMEILIECHHBIX KpOBEJIb, OKJIECCYHOW TUAPOU3OALMU IIPU
CKJICMBAaHUU XOJIOAHBIMU U F'OPSIYMMHU T'YIPOKAMOBBIMU MAaCTUKaAMU.

11.3. AcdanbToBbIe U 1erTeBbie 0eTOHbI U PACTBOPbI

AcdanbToBblii 0eTOH (achaabTO0ETOH) — UCKYCCTBEHHBIN CTPOUTENIbHBIN MaTepual,
MOJIy4aeMbIi B pe3yJibTaTe OTBEPACBaHM YIUIOTHEHHOM achanbTOOETOHHON MacChl, COCTOSIEH
U3 palMoHAJIbHO MOJOOPAaHHBIX IO KA4YeCTBY W TIIATEIHHO MEPEMEIIaHHBIX KOMITOHEHTOB:
mieOHs (TpaBus), Tecka, MUHEPAIBLHOTO TOpoika u outyma. AchanbrodbeToH 6e3 KpYIHOTO
3anosHuTeNs (1eOHs) Ha3bIBAIOT MECYaHbIM acaabToOM, WA ac(PaibTOBBIM PACTBOPOM.

B coBpemeHHOM cTpouTenbcTBE achaabTOOSTOHBI 3aHUMAIOT OJTHO W3 BEIYIIUX MECT,
MOCKOJIbKY SIBJISIFOTCSI BAXKHEHUIIIMMHU MaTepUAIaMU ISl YCTPOMCTBA TOPOKHBIX M a3POJIPOMHBIX
MOKPBITUIA, OPOCUTEIIBHBIX KAHAJIOB, INIOCKUX KPOBEJb, THIPOTEXHUUECKUX COOPYIKEHUM.
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K ocnognvim  KnaccuguxkayuouHviM  HpUHAKaM  AchanbmobOemoHo8  OMHOCAM
Pa3HOBHUIHOCTb KPYITHOTO 3aIIOJHUTES, BI3KOCTh OUTYMOB, pa3Mephl 3€peH 1EOHs U IPaBHUs,
CTPYKTYpPHbIE ITapaMEeTpPhbl, IPOU3BOICTBEHHOE HA3HAYEHUE U JIp.

B 3aBucuMoCTH OT BHAa KpPYIHOTO 3alOJHHATENS ac(arbTOOETOHBI pa3lieisioT Ha
meOCHOYHBIE, COCTOSIIUE U3 MICOHs, TIeCKa, MUHEPAIBHOTO MOPOIITKa U OUTyMa; TpaBUNHBIC, B
COCTaB KOTOPBIX BXOSAT TPaBHM, MMECOK WJIM TPAaBHUHO-TIECYAHBI MaTepuall, MUHEpaTbHBIN
TIOPOIIOK ¥ OUTYM; TIecuaHbIe ac(haTbTOOCTOHBI, B KOTOPBIX OTCYTCTBYET KPYITHBIN 3aIIOJTHUTEIb
(meOeHb UM rpaBuil).

B 3aBucMMOCTM OT TeMIeparypsl NPUTOTOBJICHUS, YKIAAKM W  YIUIOTHEHMS
ac(anbTOOETOHBI MOAPA3JEIAIOT HA TOpsiune, ¢ Temneparypoi npurorosienus 140...160 °C u
TEMIIEpAaTypOd YKIAAKU W yIuioTHeHns He Hmwxke 120 °C; m XonomHsle, C TeMIEpaTypou
npurorosieHus 10 120 °C u yknaakoit ¢ remnepatypoit 1o 60 °C.

Marepuansl nisa acanbroderoHa. bumym. Bun m mapky Outyma OpUHMMAIOT B
3aBHCUMOCTH OT TeMIIepaTypbl MPUTOTOBIEHUS, YKIAIKU U YIUIOTHEHHS ac(haibTOOETOHOB.

Ll]ebens. l1lebens nus achanbToOETOHA U3rOTABIMBAIOT U3 TPOYHBIX U MOPO30CTOMKHUX TOPHBIX
MOpOJ — IPAHUTOB, 0A3aIbTOB, AMa0A30B, MJIOTHBIX U3BECTHAKOB, JOJOMUTOB WU
METaJUTypru4ecKux utakoB. [Ipeaen npouHoCTH U3BEPKEHHBIX U METAMOP(PUUECKUX TOPHBIX
nopoj He gomkeH ObITh Hike 100...120 MIla, ocagounsix nopoa He Huxke 80 MIla. I'paBuii B
KauyecTBe KPYMHOIO 3al0JHUTENA B achanbToOeToHaX MPUMEHSITh HE PEKOMEHYETCsl, €ro
cienyet apoouTtsk. lllebenn nomkeH npumeHsaThes B Buae ¢pakmwmii 5...10, 10...15, 10...20,
20...40 mm.

Ilecok. B kauecTBe MEJIKOTO 3aMOJIHUTENS 17151 achanbTOOETOHA MPUMEHSIOT IPUPOIHbIE
U UCKYCCTBEHHbIE MeCKU. JIydImnMHu SBIISIOTCS KPYIHbIE U CPEAHEN KPYITHOCTH MECKH.

Munepanvhwiii nopowok. MuHepanbHBIN MOPOIIOK B acPanbToOETOHE BHITIOJIHSIET POJIb
CTPYKTypHOHM cocTaBisitonieii. CoBMECTHO ¢ OMTYyMOM OH oOpasyeT ac(albTOBBIC BSDKYIIUE,
KOTOpPbIE COCIUHSIOT IICOCHh U TECOK B MOHOJUT. [loly4aroT €ro moMojoM H3BECTHSIKOB,
[IUTAKOB, ac(aJbTOBBIX ITOPO/I.

CoiicTBa acpanbroderona. OnHa U3 OCHOBHBIX XapaKTEPUCTHK acgaibToOeTOHa —
npenea MPOYHOCTH npu cxatuu. OH ompenensercsd HCHbITAaHHMEM O00pa3loB-LMINHIPOB,
nuameTpoM M BbicoTo paBHbeIX 101; 71,4 m 50,5 mm, mpu 20 u 50 °C B cyxom wiu
BOJIOHACKIIIEHHOM COCTOSIHUU U 3aBUCHUT OT NMPOYHOCTH ac(hajabTOBOro BsKylIero u outyma. C
MOBBILLIEHUEM TEMIEPATypPhl IPOYHOCTh YMEHbBIIIAETCS.

[Ipenen mpounocTy Mpu CKaTHH i Topauux acanprodeTonos mpu 20 °C coctaBisieT

1,6...2,4 Mlla, npu 50 °C ... ne nmxe 0,8 MlIa.

AchanpTo0eTOH TOKEeH 00J1a7aTh ONpPEACIEHHON MPOYHOCTRI0 Ha caBur. OHa B 2...3
pasa HIKe, YeM Ha C)KaTue.

Henocrarounas C,Z[BI/IFOYCTOI\/II‘II/IBOCTB IIPpUBOIUT K O6p330BaHI/IIO BOJIH Ha IIOKPBITHUH.
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Ha nmonroseyHocTh acgaabTOOCTOHA OKa3bIBa€T BIUSHUE €ro IMOPUCTOCTh. B
3aBUCHMOCTH OT MapKu ac(anbToOeTOHa OHA JTOJDKHA OBITH OT 2,5 110 4,5 %.

[Ipu BoO3meHCTBUM BOABI MOXKET NPOMCXOIUTH paspyllieHue achaabToOEeTOHA.
BogocroilkocTh  XapakTepu3yeTcsi BOJOHACBHILIEHHMEM, Ha0yXaHueM U KO3(PQPUIUEHTOM
BOJOCTOMKOCTH.

Boponaceiienne He nokHO mpeBblmath 4,5 % mno ob6bemy. OHO BIMSET Ha
MOpO30CTOMKOCTh  acanbrodeToHa. Ilpu B3aMMOAEHCTBUM INIMHUCTBIX, WJIUCTBIX U
OpraHUYECKHUX MpuMecei B ac(haabToOETOHE C BOJIOM MOYKET IPOUCXOUTh €ro HaOyXaHHUe, 4To
NPUBOAMT K HAPYIIEHUIO CTPYKTYpHI U mpouHocTu. HaOyxanue nomyckaercs ot 0,5 1o 1,5 %.

Koaddurment BogocTokocTu (KOG UIIMEHT pa3MATrdeHus) TOJDKEH ObITh HE MeEHee
0,6...0,85.

N3HOCOCTONKOCTh XapaKTepU3yeTcs MOTeped MacChl MPHU BO3JACHUCTBHU HCTHPAIOIINX
ycunuii Ha oOpasen. ['opsunii acharbTOOETOH MPH €ro SKCILTyaTallid B TOPOJACKUX YCIOBHSIX
n3HamuBaercsa Ha 0,2...1,5 MM B rog.

IIpoexTHpoBanue cocraBa acanbT0oOETOHA. [IpoextupoBanue cocTaBa
ac(anbTOOETOHA 3aKIII0OYAETCS B ONPEEICHUH COOTHOLLIEHUSI COCTABIISIOIUX MaTEPUAIOB JIs
MOJIy4YEHUsI  JOCTATOYHOW  IMPOYHOCTH  KAMEHHOIO  OCTOBA,  CIABHUIOYCTOMYMBOCTH,
MU3HOCOYCTOMYHBOCTH.

[Togbop coctaBa achanproberoHa uvamie Bcero BwimoiHsiercss mo 'OCT 9128-76. B
OCHOBY METOJla TIOJIO)KCHAa 3aBUCUMOCTh MEXKIY TMPOYHOCTHIO UM  YCTOHYHBOCTBHIO
acanbTOOETOHA U IMIIOTHOCTHIO MUHEPAIBHBIX COCTABIISIONINX MPU ONITUMATBLHOM COJIEPKaHUH
ouryma.

[IpuroroB/jieHue U ykjaaaka acgaabTo0eTOHHOH cMecu. AchaabToOETOHHBIE CMECH
NPUTrOTABIMBAIOT HA CTAIMOHAPHBIX WJIM BPEMEHHBIX ac(anbToOETOHHBIX 3aBojAax. B cocras
3aBOJIa BXOJUT CMECHUTENIbHbIN, KaMHEAPOOWIIbHBIN, TPOOMIBHOPA3MOIbHBIA MHUHEPAIbHOTO
MOpOIlKa U OUTYMHBIN 11eXa.

TexHoMmOTUS MPUTOTOBICHHS acPaTbTOOCTOHHOM CMECH BKITIOYAET IPUEMKY MaTEpHUaIoB
U3 TPAHCIOPTHBIX CPEACTB, JTO3UPOBKY, CYIIKY M HAarpeB HIeOHS M MECKa, MPUTOTOBJICHUE H
BbIJ1a4y ac(arbTOOETOHHOM CMECH.

TpancnioptupoBka achanbTOOETOHHONH CMeCH K MECTy YKIAIKH TPOU3BOIUTCS
ABTOMOOUWJIIMHA-CAaMOCBAJIaMU.

JlerredeTon. KaMeHHOyrosbHBIE, CIIAHIEBBIE U TOP(SHbIE [ErTH NPUMEHSIOT B
JIOPOYKHOM CTPOMTEBCTBE Il U3TOTOBIICHUS JerTe0eToHa. [lerre6eToHbl UCTIONb3yI0T TaKKe
JUISL U3TOTOBJICHUS! PA3JIMYHBIX MPECCOBAHHBIX M3ACNUNA — KaOelbHbIX TpyO, IUIMT U T. I.
JlerreGeToH 3amperieHo NPUMEHSTh ISl CTPOUTENbCTBA TOPOJCKUX MarucTpalel, Tak Kak JerTu
BPEIHO BIMAIOT Ha 3[0POBBE JIIOJIEH.
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11.4. I'maporexnuveckue acGaabTo0eTOHBI H PACTBOPHI

B otnnune ot 00bIMHOTO JOPOXKHOIO THIAPOTEXHUYECKUN ac(hanbTOOETOH JOJKEH UMETh
HOBBIIIEHHYIO BOJIOHENPOHUIIAEMOCTb, BOAOYCTOHUNBOCTb, TEIJI0YCTONYUBOCT, XUMUYECKYIO
CTOMKOCTb, 3J1aCTUYHOCTh. CozeprkaHre OMTyMa U MUHEPAIBHOTO MOPOIIKa B HEM Ha 1...2 %
00JIbIIE, YEM B IOPOKHOM.

l'opsauue acgpanomobemonsvt NPUMEHSIOT NPU YCTPONCTBE NPOTUBO(UIBTPALMOHHBIX
HKpaHOB B INIOTHHAX, JaM0ax, KaHaJIax U IPYTUX TUAPOMEITHOPATUBHBIX COOPYKEHUSX.

Xonoouvie acganomodbemonwvl HCIIOJIb3YIOT 0OBIYHO npu yCTpOMCTBE
IPOTUBOPUIBTPALMOHHON OOJMIIOBKH KAHAJIOB.

[TpumenstoT UX U npu achaibTUPOBAHUU MOJOB U KPOBEIb 3AaHUI METMOPATUBHOTO
Ha3HA4YCHUS.

AcdanbToBBIE pPAacCTBOPHl B MEJIHMOPATUBHOM M BOJIOXO3SIMICTBEHHOM CTPOMUTEIBCTBE
MPUMEHSAIOT TPU YCTPONCTBE THAPOU3OISLMUOHHBIX IITYKaTypOK U TMOKPBITUH, IIOJIOB,
BOJOM3O0JISIIUOHHOTO KOBpA IJIOCKUX KPOBEIb U THAPOU3OISLUNU 31aHUN UIH COOPY>KEHUM.

Cocrasn aC(l)a.HI)TOBBIX pPacTBOPOB noz[61/1pa}0T B 3aBUCHUMOCTH OT YCJIOBI/Iﬁ OKCILTyaTalluu
HX B COOPYKCHUAX.

12. METAJIJIBI © METAJIVIMYMECKUE U3AEJINA

12.1. O0ume cBeleHNA 0 METAJJIaX M UX BHIAX

MeTrajuiaMM Ha3bIBAaIOT BEILECTBA, XAapPaKTEPHBIMU CBOMCTBAMM KOTOPBIX SIBIISIOTCS
BBICOKasi MPOYHOCTb, IUIACTUYHOCTb, TEIUIO- U DIIEKTPOIPOBOAHOCTh, OCOOBIN Ojeck,
Ha3bIBAEMbIM METAJUINYECKUM.

MeTannudeckue 3IeMEHThl COCTABISIOT MOYTH 3/4 BCeX CYIIECTBYIONIUX B MPUPOJIE
AJIEMEHTOB, HO HE BCE HAXOJST IIMPOKOE MPUMEHEHNE B CTPOUTENbCTBE. M3 Hanboiee IeHHbIX
Y BQXKHBIX JIJI1 TEXHUKHU U CTPOUTEIHCTBA METAIIJIOB JIMIIIbL HEMHOTHE COJIEPIKATCS B 36MHOM KOpe
B OOJIBIIIMX KOJUYECTBAX: aTIOMUHUH, )KeJIe30, MAaTHUM, TUTAH | JIp. B CTPOUTENHCTBE METAIIIIBI
MIPUMEHSIOTCS B BUJIE METAJUIONPOKATA U METAJUTMYECKUX U3ICIIUMN.

MGTaJ'IJ'H)I, IMPUMCHACMEBIC B CTPOUTCIILCTBEC, ACIIAT HA ABC I'PYIIIBI - YCPHBIC 1 IBCTHLIC.

Yepuble MeTaNIbI IPEICTABISIIOT COOOH CIIaB jkese3a ¢ yriaepoaoM. Kpome Toro, B HUX
MOTYT COJIEPKAaThCsl U IpYrUe XMMHUYECKHe IeMEeHThI (KpeMHUM, Maprasell, cepa, pocgop). C
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HEeNbl0 TMpUAATh YEPHBIM MeTaulaM crhenu@uyecKkue CBOMCTBA B HMX COCTaB BBOJST
yIy4dllaloNnie Wi JIETUpYolre A100aBKu (HUKENb, XpOM, MeAb U Ap.). UepHble MeTallIbl B
3aBHCHUMOCTH OT COJICPKAHUS YIJIepoa MOAPA3IEsAOT HA YYyT'YHbI U CTaJIH.

Yyeyn — 3KeNe30yIJIepOAUCTHIN CIUlaB ¢ coaepxkanuem yriepoaa 2...4,3 %. B
3aBUCUMOCTHU OT HA3HAUYCHUS Pa3/IMYalOT YyT'YHBI JIMTEHHBIC, YYTYHBI MEPEIeTbHbIC U YYTyHbI
crnenuanbHble. Jlumetinvle yy2ynsl TPUMEHSIOT JUISl OTJIMBKUA Pa3jINMYHBIX CTPOUTEIBHBIX
NeTanen; npedeibHvle — WUCTOIB3YIOT JUIS MPOU3BOJACTBA CTaJU; CHEYUAIbHble Y)2YHbl — B
KayecTBe J00aBOK MPH NMPOU3BOACTBE CTATU M UYTYHHOTO JIUThS CHIEIUATBHOIO HAa3HAUCHUSI.

Cmanby — KOBKHI KeNIe30yTIEPOAUCTBIN CIIaB C cojaepxkaHueMm yriepoaa 1o 2 %. B
3aBHCHUMOCTH OT CIOCO0a IMOJIYYSHHs CTaIM Pa3ielisiioT Ha MApmMeHO8CKUe, KOHBepmepHbvle U
anekmpocmanu. 1o XuMUYeCKOMY COCTaBY B 3aBUCHMOCTH OT BXOJSIIMX B CIJIAB XUMUYECKUX
AIIEMEHTOB CTallu OBIBAIOT y2repooucmule U necuposantvle. K yruepoaucTsiM cTaasiM OTHOCST
CIUIaBBl JKejie3a C YIVIEPOJIOM M TPHUMECSIMH MapraHia, KpeMHus, cepbl U ¢ocdopa.
Jlecuposanuvimu HA3bIBAIOT CTANIM, B COCTaB KOTOPHIX BXOJAT JIETUPYIOIINE T00aBKU (HUKENb,
XpoM, BoIb(hpam, MOJIUOICH, ME/Ib, ATIOMUHUN U JP.).

[lo Ha3HaueHWIO CTalIM MOTYT OBITb KOHCMPYKYUOHHble, TIPUMEHSEMBbIE IS
U3TOTOBJIEHUS  CTPOUTENBHBIX  KOHCTPYKUMH W JAeTalled  MalluH, CcheyuaibHole,
XapaKTEPU3YIOIIUECS BBICOKON KapO- M U3HOCOCTOMKOCTBIO, KOPPO3HMOHHOM CTOMKOCTBIO, U
UHCIMPYMEHMANbHbLE.

[IBeTHBbIEe MeTa/LJILI B YHUCTOM BHJIE BECbMa PEAKO HCIOIB3YIOT B CTPOUTEIHCTBE.
3HAYMUTENIBHO Yallle HaXO/IAT IPUMEHEHHE JIETKUE U TSHKEIIbIE CIUTaBbI IIBETHBIX METAJLIOB.

Jleekue cnnasbt TONY4alOT HAa OCHOBE alIOMUHHUA WM MarHus. Haubonee
pacrpoCcTpaHEeHHbI aJTIOMUHHEBO-MapraHiieBbIe, ATIOMUHHEBO-KPEMHE3EMUCTHIE,
ATFOMUHUEBOMArHUEBbIE U CIUIABBI JIOpaTtoMuHUs. VX MCOnb3yroT uist HecyuXx (hepMbl 1
JIp.) ¥ OTPaXJAOMIKX (OKOHHBIE MEPEIJIEThI U AP.) KOHCTPYKIUHN 31aHUI U COOPY>KEHUM.

Taocenvie cniagvl MONY4al0T HA OCHOBE MEIU, OJI0BA, LIMHKA, CBUHIA. Cpeln TIKEIbIX
CIUTABOB B CTPOMTENILCTBE NMPUMEHSIIOT OpOH3Y (CIJIaB MEIM C OJIOBOM HIIM CIUIaB MEIH C
AJTIOMHUHHEM, KEJIE30M U MapraHieM) W JIaTyHb (CIJIaB MeIu ¢ HUHKOM). M3 3Tux cruiaBoB
M3TOTOBIISIIOT APXUTEKTYPHBIE AETATU U CAHUTAPHO-TEXHUUECKYIO apMaTypy.

12.2. U3neust U3 YyryHa

CaoiicTBa M Mapku 4yryHa. B 3aBucumoctu OT cojep:kaHHs MPUMECEH M CKOPOCTH
OXJIQKJIEHUsl TOJYy4yaloT JBa OCHOBHBIX BUJA YyTyHa: Oenvlii U cepbli. ITU HAUMEHOBAHUS
COOTBETCTBYIOT IIBETY YyryHa. bemblil mMeeT BBICOKYIO TBEpPJOCTh, HO BEChbMa XPYIIOK; €ro
NPUMEHSAIOT JJIA TOJY4YEHUs] KOBKOro 4uyryHa W crtaiu. Cepblil 4UyryH B pacIljIaBI€HHOM
COCTOSTHUU 00J1a7]aeT XOPOIIeH TEKYIECThIO U JIETKO 3aMOJTHSAET (POPMBI, TAeT MaTYI0 yCaIKy MPU
3aTBEpPACHUHU, a TakXe JIeTKO TMOJJaeTcsa MexaHudeckoi o0pabdotke. Cepblii 4YyryH
XapaKTEePU3yeTCs Mpee oM MpouHOCTH npu pacTsokeHuu 120...210 u npu uzrubde 280...400
MIla.
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YyryHnsle  u3Aeausa. B COBPEMEHHOM  TIPaXXJAaHCKOM,  IIPOMBIIUIEHHOM,
CEJIbCKOXO3MCTBEHHOM M TPAaHCIIOPTHOM CTPOMUTENIBCTBE IIMPOKO HCIOJB3YIOT YYT'YHHBIE
uzzenusi. Cpeu HUX B MEPBYIO OYEpPEb CleAyeT Ha3BaTh CAHUTAPHO-TEXHUYECKUE U3JEIHS U
000pyZ0BaHKHE, HAPUMEpP OTONMUTENIbHBIE pPAAUaTOPbl, BaHHbI, MOWKHU, BEHTWIH. UyryHHbIe
TPpYOBbI IPUMEHSIOT JJIs1 CTOSIKOB CAHUTAPHO-TEXHUYECKUX KaOWH, KAHAJIU3AMOHHBIX CETeH, s
OTBO/Ia IIPOMBIIIJIEHHBIX BOJ U T. [I.

UyryHHbIE JUTBIE HM3AENIUS HM3TOTOBJSIOT Pa3IMYHBIMU CIOCOOAMH, CPEIu KOTOPBIX
HauboJee MPOCTBIM SBIIAETCA umbe 8 ¢opmel. I3 ceporo 4yryHa myTeM OTIMBKU MOTYYarOT
AIIEMEHTHl CTPOUTEIBHBIX KOHCTPYKIUHM, pabOTaOMUX Ha CKaThe: KOJIOHHBI, OIOpPHBIE
NOJYILIKH, apKH, CBOJIbI, TFOOMHTY METPOIOJIUTEHA, TUITMTHI JJIs I10JI0B MPOMBILIUIEHHBIX 3JaHUI
u T. 1. Ero ucnonp3yroT ISl TUThs TPYO, MEYHBIX TPUOOPOB (TOMOYHBIE BEPLIBI, 3aABUKKH,
KOJIOCHUKH), @ TAK)KE apMaTypHO-XYA0KECTBEHHBIX U3IEIHI.

12.3. Buabl 1 cBolicTBa cTrajieid

Cramn JJIA CTPOUTCIIBHBIX KOHCTpYKLII/Iﬁ PasaciiAoT Ha BUABI U MApPKHUPYIOT YCIIOBHBIMU
O603Ha‘-IeHI/I}IMI/I, B KOTOPBIX OTpaXaCTCAd COCTaB M HA3HAYCHHUC CTalld, MCXAaHHUYCCKHC H
XHUMHUYCCKHC CBOﬁCTBa, CITOCOOBI M3rOTOBJIEHUS U PACKHUCICHUA.

MapkupoBka crajeii. [lo cTtangapTy MapKy YIriepOIuCTON CTadd OOBIKHOBEHHOTO
KadecTBa 0003HauaroT OykBamu Ct u mudpamu ot 0 10 7. KauecTBeHHBIE YIIIEpOAUCTHIE CTAIN
MapKUPYIOT JIBY3HAUHBIMU IU(PpaMH, KOTOPHIC MOKA3bIBAIOT COACPKAHHUE YIJIEpOAa B COTHIX
nouisix riporieHTa (0,8; 25 u T. 1.).

B ornnune oT MapKUpOBKHU YIVIEPOJUCTHIX cTajell OyKBbI B MapKe HU3KOJIETHUPOBAHHBIX
CTaJlell TMOKa3bIBAlOT HAJWYME B CTaJM JIETHMPYIOUIMX MpuUMeceil, a uudpsl — HX CpeaHee
coJiepKaHHe B TPOILEHTAX; MpEAIIECTBYOmUE OykBaM HHU(PHI MMOKA3bIBAIOT COJACpKaHHUE
yriepoja B COTBIX AOJSAX IpoueHTa. [lJiss MapKUPOBKY CTaIN KaKIOMY JIETUPYIOLEMY JJIEMEHTY
MpUCBOEHA ompejeieHHas OykBa: kpemuuit — C, mapraneny — I, xpom — X, Hukeiabr — H,
MonubaeH — M, Bonbdpam — B, amtomunuit — O, meap — 1, kobansT — K. TlepBbie mudpst
Mapku 0003HAuYalT CpeHee CcoJiepKaHue yriepona (B COTBIX JIOJIAX MPOLIEHTA JUIs
MHCTPYMEHTAIBHBIX U HEPXKABEIOIIMX CTajei); 3aTeM OyKBOM yKa3aH JETUPYIOIIUNA 3JIE€MEHT U
HoCJeyIOMKUMU udpamMu — €ro cpeiHee cojaepkanue, Hanpumep craib 3X13 cogepxur 0,3
% —Cwu 13 % — Cr, mapku 2X17H2 — 0,2 % — C, 17 % — Cru 2 % — Ni.

Yraepoauctbie ctaan. Ctanab yraepoaucTas 0ObIKHOBEHHOTO KauecTBa — CIUIAB jKelle3a
c yrieponoM. B ee cocrtaBe Takke MPUCYTCTBYIOT B HEOOIBIIOM KOJMYECTBE MPUMECH:
KpeMHu#, Maprasel, ¢pocdop U cepa, Kakaas U3 KOTOPHIX OKa3bIBaCT OMPEEICHHOE BIHSHHUE
Ha MEXaHMYECKHEe CBOWCTBA cTamu. B cramsx OOBIKHOBEHHOTO KadecTBa, NMPHUMEHSEMBIX B
CTpPOUTENBCTBE, yriiepoaa coaepxurcs 0,06...0,62 %. Ctanu ¢ HU3KUM cOJiep>KaHUEM yriepoia
XapaKTEPU3YIOTCs BBICOKOM INTACTUYHOCTBIO U YAAPHOU BA3KOCTHIO. I10BBIIIEHHOE ConepKkaHne
yriepoja NpUAaeT CTAIU XPYNKOCTb U TBEPAOCTb.

Haubonee IIUPOKO B CTPOUTCIILCTBC UCIIOJIB3YIOT CTallb MAPKH CT3, KOTOpasa UACT Ha
HU3TOTOBJICHUC MCTAINIMYCCKHUX KOHCTp}IKI_[I/Iﬁ rpaXXIaHCKUX W HPOMBINIJICHHBIX 3I[aHI/II\/'I u
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COOPYIKEHUH, OTIOP JJUHUH AJICKTpOIIepeiay, Pe3epPByapoB U TPyOOIIPOBOIOB, a TAKXKE apMaTypPhI
)kene300eToHa.

JlerupoBannblie craau. HuskonernpoBaHHBIC CTalM HawOoOJiee YACTO TMPUMEHSIOT B
ctpoutenbeTBe. ComepxkaHue yriepoaa B HU3KOJIETUPOBAHHBIX CTANISAX HE JOJKHO TPEBHIIATH
0,2 %, mpu OOJBIIEM KOJIWYECTBE TOHIKAIOTCS IIACTUYHOCTh M KOPPO3UOHHAS CTOMKOCTH, a
TaKXKe yXyJIIaeTCs CBapuBaeMOCTh cTaid. Jlermpyromue 100aBKH BIMSIOT HA CBOMCTBA CTAalN
CJICYIONIUM 00pa3oM: Mapearey YBEITUIUBAET MIPOYHOCTH, TBEPAOCTh H COMPOTHBIICHUE CTAJIH
U3HOCY; KpeMHULL U XpOM TIOBBIIIAIOT IIPOYHOCTD M KAPOCTOHKOCTD; Medb — CTONKOCTh CTalIU K
aTMOC(EPHOW KOPPO3HHU; HUKeIb CIOCOOCTBYET YIYYIICHUIO BS3KOCTH 0€3 CHWKCHUS
npoyHocTy. HU3KoIernpoBaHHbIE CTATM UMEIOT 00JIee BRICOKHE MEXAaHHMUECKHE CBOMCTBA, YEM
ManoyriepoaucTeie. Ctaiau, copepkaliue HUKelb, XpOM B Me/b, BEICOKOIIACTHYHBI, XOPOIIIO
CBapHMBAIOTCSA, WX C YCIEXOM UCIOJB3YIOT JUISi CBapHBIX M KICMAHBIX KOHCTPYKIIHHA
MPOMBIIIICHHBIX ¥ TPaXKIAHCKUX 31aHUN, MPOJICTHBIX CTPOCHHH MOCTOB, He()Tepe3epByapoB,
TpyO U T. 1.

12.4. U3nenus u3 craau

Mertannoo6pabaTeiBatoniasi NPOMBIIIIEHHOCTh BBITYCKAeT OOMIMPHYI0 HOMEHKIATYDPY
Pa3JINYHBIX CTAJIBHBIX U3IEIUN.

IpoduiabHyI0 cTAJIb TIPUMEHSIOT JJI1 U3TOTOBJICHHS MPU TOMOIIY CBAPKH WJIW KIICTIKU
Pa3HOOOPA3HBIX CTAIBHBIX CTPOUTEIBHBIX KOHCTPYKIIHH (KapKachl U (hepMbl POMBIIIICHHBIX U
Ipa)XTaHCKUX 3/IaHUM, IPOJIETHBIC CTPOEHUSI MOCTOB, oniopsl JIDII, honapu ocBemieHus 31aHui
u 1. a.). Kpome Toro, m3 mpokaTHOW W IITAMIOBAaHHOW CTalM CIENUAIbHBIX MpoduUiIe
BBITIONTHSIOT OKOHHBIE MEPETIETHI MPOMBIIIUICHHBIX U OOIIIECTBEHHBIX 3/1aHUN.

Ilpoxamuyto cmane KBaJpaTHOT'O CEUEHUS, a TAKKe IMOJOCOBYIO CTallb UCIOIb3YIOT B
CTPOUTENBCTBE IS PA3NUUHBIX 1eiel. Kpyriyto craib, B OCHOBHOM, YIOTPEOISIOT B KauecTBe
apMarypbl 1Ji xKejne300eToHa.

[IpokaTHass ITUCTOBasl CTalb UMEET Psijl Pa3HOBUIHOCTEH: MPOKATHAsI TOJCTOJIMCTOBAS
mupuHor 600...3800 w TommmHoM 4...160 MM; mnpokaTHas TOHKOJIMCTOBAS IIUPUHOU
600...1400 u Tommmuou 0,5...4 MM; JaUCTOBas KpOBEJIbHAas, B TOM YHWCJIE€ OLMHKOBAHHAas,
mwpuHo# 510...1500 u Tommunuoit 0,5...2 MM, a TakKe JIMCTOBAsI BOJIHUCTAS U pUQIICHAS.

Cmanvrvle mpybul NENbHOTAHYTBIE U CBapHble AuameTpoM 59...1620 MM HCHONB3YIOT
JUTSI MATUCTPAJIbHBIX Ta30- U He(TENPOBOI0B, BOJIOCHAOKEHUSI, OTOIUICHUS U IPYTUX LEeH.

Menkue cmanvhvle uzoenus B BUAe OONTOB, Tack, 11ai0, 3aKJIENOK MIUPOKO MPUMEHSIOT
NpYU W3TOTOBIICHUM W3 TMPOKATHBIX CTANBHBIX Npoduieii pa3HOOOpPA3HBIX CTPOHUTEITHHBIX
KOHCTPYKLIHM.

JIto60€e CTPOUTENBCTBO HE OOXOIUTCS 0€3 CTANbHBIX KPETEeKHBIX H3JIEIU — IIyPYIOB,
BUHTOB, T'BO3JIeH, CKOO, a Takke 0€3 CKOOSHBIX W3JIeNnid, HEOOXOAUMBIX JJI KOMIUICKTAI[UU
JIBEPHBIX U OKOHHBIX OJIOKOB, CAHUTAPHO-TEXHUYECKUX KAOUH (NETIIH, PYYKH, 3aMKH U JIp.).
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CranbHas apmatypa. B cpemnem mns monmydenus 1 m° keme3ob6eToHa TpeGyeTcs

50...100 xr cramu. Jns apMupoBaHHs >Kene300€TOHa HCIOJBb3YIOT CTajbHbIE CTEPKHU U
MPOBOJIOKY KaK HEMOCPEACTBEHHO, TaK U B BUJIE CETOK M KapKaCOB.

ApmaTypy TOApa3ACNIOT HA HeHanpseaemylo, WCIONb3YeMYIO IS OOBIYHOTO
apMHUpOBAHUS, W Hanpseaemylo, WCIOJIB3yeMYI0 B MPEABAPUTEIHHO HANPSKEHHOM
J)Kene300eToHe.

Cmepoicnesas apmamypHas cmaib MPEJCTABISIET COO0H CTEPKHHU THAMETPOM 6...80
MM. B 3aBUCHMOCTH OT Mapku CTajaud U OT (PU3NKO-MEXaHUYECKUX TOKa3aTeliel CTep KHEeBas
apmarypa JIeJIUTCs Ha IEeCTh KJIacCoB.

B 3aBucuMocTH OT MEXaHHMYECKUX CBOMCTB CTEPKHEBYIO apMaTypy pa3eisioT Ha KJIacChl
C YCJIIOBHBIM 00O3HaueHHEeM A. YClIOBHblE 0003HAUEHUsI KJIACCOB ropsyeKaTaHOi apMaTypHOIl
cramu: A-1, A-2, A-3, A-4 u np. Ilpu oOo3HaYeHWH Kiacca TEPMHUUYECKH YIPOUHCHHOU

€699

apMaTypHOM CTaJIu K HHIEKCY “A” m00aBIsA0T HHACKC “T’, Hampumep AT-3.

ApmarypHsie cTepkHU Kiacca A-1 — rnankue, A-2—A-6 — nepuoaudeckoro npodums
(puc. 15a, 6), uto ynyumaer ux creruieHue ¢ 6etoHoM. CTEpKHEBYIO apMaTypy JUaMETPOM
O6onee 10 MM TIOCTaBISAIOT B BHAC MPYTKOB JUIMHOW OT 6 mo 18 M; mmamerpoMm 6...9 Mm
(Ha3bIBaEMYIO KaTaHKOM) — B OyXTax M BBIIPSIMIISIOT B CTEP>KHU Ha MECTE MPUMECHEHUS.

CmanvHyro apmamypHylo Hpo80JIOKY W3TOTOBIAIOT JIBYX KiaccoB: B-1 — wu3
HU3KOyTJIepoaucToil cramu (mpenen mnpounoctd 550...580 MIla) u B-2 — wu3
BBICOKOYTJIEPOJIUCTON WU JIETUPOBAaHHOM cTanu (npenen npounoctu 1300...1900 MITa).

IIpoBosioka knacca B-1 npennaznadena juist apMupoBaHus 6eToHa 0e3 mpeaABapuTeIbHOTO
HanpsDKeHusI, B-2 — 17151 mpeiBapuTeabHOT0 HANPSHKEHHOTO apMupoBanus. Ecim Ha mpoBosoke
nenatoT pudJeHus Ui yaydilleHus cHeruieHust ¢ 6etoHoM (puc. 156), To B 0003HaUYCHUH
n00aBIsIOT OYKBY “p” (Hanmpumep Bp-1 wim Bp-2).

8
_

| = Puc. 15. Cmanvnasn
m apmamypa 075 dHcene300emona:

a, O — copAaUeKamaHble CMepHCHU

nepuooutecKozo npouis;

8 — X0JI0OHOMAHYMAs NPOGUIU-
POBAHHAS NPOBONOKA, 2
— apmamypmuas cemia; 0
— apmamypubwlil Kapkac.
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W3 apmaTypHOil cTalli U3TOTOBIIAIOT TAKXKE apMaTypHbIE CETKU U Kapkachl (puc. 15¢, 9),
HEPACKPYUYHUBAIOLIUECS TIPSIIU U CTAIbHBIC KaHATHI.

ApmarypHyIo CTajlb HEOOXOAUMO XPaHUTh B 3aKPHITHIX OMELIEHUIX WUJIM MO HAaBECOM
Ha CTeJUIaKax pasJielbHO O BHJIAaM M MapKaM CTajM, a Takxke 1o auamerpam. [lpu xpanenuun
apMaTypHOH CTaJId HEOOXOAUMO MPETOXPAHATh €€ OT 3arpsI3HEHUS U KOPPO3UH.

12.5. Koppo3usi cTtaiau 1 MeToabl 00pbObI ¢ Hell

PaspymieHne MeTajsioB B pe3yibTaTe XUMHUYECKOTO WM  DIEKTPOXUMUYECKOTO
BO3JICHCTBUS HAa HUX BHEIIHEH CpEebl HA3BIBAIOT KOPPO3HUeil.

B pesynbrare koppo3uum Oe3Bo3BpaTHO Tepsiercs okosno 10...12 % exeromHo
NPOM3BEICHHBIX  YEepHBIX  MeTawioB. Koppo3uss  MoxeT  OBITh  XMUMHYECKOW U
AIEKTPOXUMHUYECKOM.

XuMuuyeckasi KOppo3usi. XUMHUUECKass KOPpPO3HUsi — OTO pa3pylIeHHE MeTajljia B
npolecce BO3JCICTBUS HAa HETO arpeCCUBHBIX areHTOB.

[TpoaykTamMu XUMHUYECKON KOPPO3UHU METAJUIA SBJISIFOTCS PhIXJIble 00pa30BaHUs OKUCIIOB,
NOJIyYaIOIIKECS IIPU PEAKIIMK METAJUIA ¢ KHCIOPOAOM U BJIAro Cpepl, ¢ KUCIOTAMH.

DileKTpoXuMuieckass Koppo3us. CylniHOCTb 3JEKTPOXUMUYECKON KOPPO3UU METAILIIOB
COCTOMT B TOM, 4YTO €CIM B pPACTBOpP KaKOH-THOO coiu (AJIEKTPOJIMTA) TOTPY3UTH JBa
Pa3HOPOAHBIX METaJlIa, @ HAPY>KHBbIE KOHIIbI UX 3aMKHYTh, TO BOSHHKAET AJIEKTPOXUMHUYECKUI
npoliecc ¢ 00pa3oBaHMEM TalbBAaHMYECKOro Toka. [Ipm 3TOM BO3HMKAaeT Tak Ha3bIBaeMas
MaKpOKOpPpO3us, MPU KOTOPOIl B pacTBOp OyA€T MepexoquTh METAILI.

MexkpucraaiuTHas kopposus. [Ipu mo6oM Buae KOppo3uu Ha MeTayle 00pa3yercs
Oosee UM MeHee IIyOOKasi KOppO3HOHHAA s3Ba. MeTayul mpruoOpeTaeT Takke KOPPO3UOHHYIO
XPYIKOCTh KaK pe3ysbTaT 3TOH KOPPO3UH, T.€. KOPPO3HH, IIPH KOTOPOH METAUT MO BIUSHUEM
BHEIIIHEHN Cpeibl pa3pyIlaeTcs 10 IPaHuLiaM 3epeH CIulaBa 0e3 BUIUMBIX CIIEZIOB KOPPO3UH.

3ammuTa MeTalI0B 0T KOPPOo3uu. [[puMeHsI0T cTolKK1E TPOTUBOKOPPO3UOHHbIE CIIABBI
(T1aBHBIM 00pa30M KEJIE30YTIIEPOUCTHIC, B COCTAB KOTOPBIX BXOJIST JIETUPYIOIINE HIEMEHTHI),
3al[UTy OCHOBHOT'O METAJIJIa METAJUIMYECKUMHU U HEMETAJUTMYECKUMHU MOKPBITUSIMH.

3aHII/ITHI)Ie memaniudecKkue noxkpvimuss HAHOCAT Ha MCTAJIbBl TaJIbBAHUYCCKUM,
XUMHWYECKHUM, aHOANU3allUOHHBIM, JII/I(l)(l)YSI/IOHHBIM, ropss4num, METAJIIIU3AIITUOHHBIM croco0aMH.

K nememannuueckum noxkpvimusm OTHOCAT: SMAIUPOBAHME, MOKPBITUE CTEKJIOM WIIH
oOMa3KaMH, CO3/IaHH€ BBICHIXAIOIUX WM HEBBICHIXAIOIIMX TUICHOK, HANbLJIEHUE MJIACTMACC, U
Ap.

JIns  aHTUKOPPO3MOHHOM H30JSALIMM  CTaJbHBIX M3JAEIMH MOXET IPUMEHSITHCS
OouTymMHOacOecToBast MaCTHKA, IEMEHTHO-Ka3eMHOBOE MOKPBITHE.

[ToMrMoO  mepeyYucClIeHHBIX  MEpONpHATHH, ©Oopbba ¢  KOppo3Wel  MeTalioB
OCYILECTBIISIETCS ~ pPAlMOHANBHBIM ~ KOHCTPYKTHBHBIM  O(OPMIIEHHEM  METAJUIMYECKUX
KOHCTPYKIIMH, TMPH KOTOPOM HCKIIOYAETCS BO3MOXKHOCTH TOMAaJaHHUS U 3aJepXKKH BIard B
CTBIKAX M Ha IOBEPXHOCTH MeTaija; MPUMEHEHHEM IPOEKTOPOB, T.€. MPUCOCAMHEHHEM K
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OCHOBHOMY METAJUTy MEHEe YCTOMYHBOTO MPOTUB KOPPO3UH (HapuMep IIMHKOBBIX I JIPYTUX
MaTEpUaJIOB); KATOHOM 3aIIUTOM MOA3EMHBIX METAIUTMYECKUX COOPYKEHH (TpyOOIPOBOIOB U
JIp.); IPUCOEAMHEHUEM K KaTOy OTJAEIbHOTO UCTOUHHUKA MTUTAHUS U 3a3€MJICHUEM aHO/Ia.

12.6. IIBeTHBIE€ METAJLJIBI M HX CILJIABBI

AJIIOMMHMA U ero cijiaBbl. AJTIOMUHHH - JIETKHI cepeOpucTo-0enbrii metaia. BaxuHoe
JIOCTOMHCTBO €ro - Huskasg mioTHocTs (2700 kr/m®). B umcToM BHIE aTIOMUHUN MSATOK,
IUTACTHYEH, XOPOIINO OTJIMBAETCS, MPOKATBHIBACTCSA, TeMIlepaTypa IutaBmeHus - 657 °C.
ANIOMUHUI HWMEET TMOBBIIIEHHYID CTOWKOCTh K KOpPpPO3MM Ha BO3AYXE, BBICOKYIO
TEIUIONPOBOJHOCTh U 3JEKTPONPOBOAHOCTh. [Ipeaen mpounoctu mpu pactsokernuu 90...120
MIla, orHOCUTEnbHOE yymuHenue - 20...30 %.

B crpouTenscTBE aMOMHHHI TNPUMEHSIETCS IS OTJIMBKU JIeTajieil, HU3TOTOBIICHUS
MOPOIIKOB (AJIFOMUHUEBBIE KPACKU M Ta3000pa30BaTeNH MPU U3TOTOBICHUH STUEUCTHIX OETOHOB),
¢donbru, 3MeKTponpoBoaoB. U3 amomMuHUEeBON ¢osbru AenaroT 3QQPEKTUBHBINA YTEITUTENb
(as1boJIb), UCTIONIB3YIOT €€ B KaUeCTBE OTPaKaTels TEIJIOBBIX JIydeH, a TakKe JEKOPaTUBHOTO
MaTepuaina. V3 amoMUHUEBBIX CILIABOB MOIYYAI0T PA3INYHBIC APXUTEKTYPHBIC JETAIH.

AJIFOMUHUN MPUMEHSAIOT B BUJAE CIUIaBOB. CIUIaBbI, COCTOSIINE W3 aJOMUHHS, MEJH,
MarHusi U Maprasiia, HOCAT Ha3BaHue oJwpanomunui. CIIaBbl aTIOMUHHUS HWMEIOT Tpeieln
npoyHOCTU mpu pactsokeHun Oonee 100 MIla. M3 amtoMHUHHEBBIX CIIABOB H3TOTOBIISIOT
IJIOCKWE W BOJTHUCTBIC JINCTHI, IPOKATHBIC, THYTHIC, CBApHBIE TPOQUIH, TPYOHI.

Menab M ee cIIaBbl. Meas — MeTalml KpPacHOro LBETa ¢ IJIOTHOCThIO 8800 kr/m3,
temrniepatrypoi miasnenus 1083 °C, npenenom npoyHOCTH NpH pacTsikeHur okoio 200 Mlla.
Menb — MATKUN U IJIACTUYHBIN METaI, XOPOIIO MPOBOAUT 3JEKTPUUECTBO U TEILIOTY.

Me,Z[B IMPUMCHAIOT OJIA U3TOTOBJICHUA SJICKTPUYCCKUX IIPOBOJOB U CIIJIABOB.

CraB, COCTOSIIIMIA U3 MEJIM U IIUHKA, HA3bIBAIOT iamyHbio. JlaTyHb 0011aaeT BHICOKUMU
MEXaHUYECKUMU W AHTUKOPPO3UMHBIMU CBOWCTBAMM M IOJJNAETCS TOpsSYed M XOJOJAHOMN
o0OpaboTke. lHOT1a K CIUIaBY JIATYHU JTOOABIISIIOT CBUHEI], OJIOBO, aAIIOMHHHM, KPEMHUN U JIp.
[IpumeHstoT ee B BUJE JIMCTOB, MPYTbEB, MPOBOJOKH, TpyO. JlaTyHb B CTpOMTENbCTBE
NPUMEHSIIOT TakXKe B BUJAC M3JEIHM, COYETAIOMIMX AaHTUKOPPO3UWHBIE U XYJ0’KECTBEHHBIE
KauyecTBa (7151 OTJEIKU UHTEPbEPOB — 0a3bl KOJIOHH, PA3JIMUHbIE IOTOHAYXKHBIE U3/1EH).

CmnaBsl Meau ¢ onoBoM (10 10 %) unu ¢ anroMUHHMEM, HUKENEM, KPEMHUEM HOCST
Ha3BaHuE OpoH3. BpoH3y MPUMEHSIOT B BU/IE U3ICTUIN ISl BHYTPEHHETO 000PYI0BaHUS 3/IaHUM
(canTexHHUYECKask apMaTypa, BEHTUIISIIMOHHBIC PEIIECTKH, IeTallid KapHU30B, QYPHUTYPHI U JIP.).

Marnunii u cmiaBel. Marauii — oauH W3 Haumbonee Jerkux MeTtaioB. CpemHsis
mioTHOCTh ero 1730 kr/m3, Temnepatypa mnapnenus — 649 °C. IIpuMEHSIOT MarHuii Ipu
W3TOTOBJICHUH CIEIIUATIBHBIX JIETKUX CIIJIAaBOB.

Iunk. [TnotHocTs munka 7000 kr/m°. Temneparypa nnasienus — 419 °C. IpuMensior,
TJIaBHBIM 00pa3oM, Ui OIIMHKOBAHUS PA3JIMYHBIX CTaJIbHBIX H3Jenuii (TBO37eH, OOJTOB,
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KPOBEJIbHOW CTalli), B KAYECTBE COCTABJISIONIEro CIuiaBoB. CBHHeN - MSTKUH, MIIACTUYHBIN,
Tskenslii Metaut. ITlnotaocts cBunna - 11400 kr/m3. Temneparypa mnaBnenus — 325 °C.
CBuHEI] XOpOIIO JBETCS M MPOKATHIBACTCSA, XOPOIIO MPOTUBOCTOMT ICHCTBUIO CEPHON W
cOJsIHBIX KHUCIOT. [Ipenen npounocty npu pactskernu — a0 20 MIla, tBeprocts mo HB = 5.9.
CBHHEIl HETIPOHMIIAEM [UJIsl PEHTICHOBCKUX JIydel W YaCTMYHO HE IMPOMYCKAeT ramma-iyyu.
[TpumeHsieTcst B CTPOUTENBCTBE ISl CHIEIIMANIBHBIX TPYO, aHTUKOPPO3UMHBIX TOKPBITHI, 3BYKO-
Y TUJIPOU3OJISIIUU U KaK COCTaBHAs 4aCTh HEKOTOPBIX JIETKUX CIIJIABOB.

OusoBo. ITnoTHOCTH On0Ba - 7230 kr/m>. Temneparypa mnasnenus - 232 °C. OnoBo -
MATKHM, CTOMKMM IIPOTUB KOPpPO3WH MeTaul. lIpumeHsercs uis JyKeHUs CTAIA U MEIU B
KayecTBE MIPUIOS M KAK COCTaBHAsI YacTh I[BETHBIX JIETKOCIUIABHBIX cI1aBoB. [Ipeen nmpounoctu
pu pactspkeHuu 35...45 Mlla, otHocutensHOoe yanHenue - 40 %, TBepaocts no HB = 12.

CraBbl, COCTOSIINE U3 CBHHIIA, OJIOBA, CYPHMBI, MEJTH, IPUMEHSIOT B KAYECTBE
AaHTU(PPUKITUOHHBIX (aHmMU — TPOTUB, PPUKMuUO — TPEHUE) WU MOIITUITHUKOBBIX. Takue
CIUIaBbI HOCAT Ha3BaHUE 6aOOUmMoe.

13. MATEPHUAJIBI 1 U3AEJIUA U3 TIOJIUMEPOB U IINIACTUYECKHUX MACC

13.1. O0mue cBeeHHUs O MOJUMEPAX M IJIACTMACCAX, UX COCTAB

[MosmMepbl TPEACTABISIOT COOOH BBHICOKOMOJEKYJSPHBIE COCIUHEHUS (CMOIIBI),
MOJIEKYJIbI KOTOPBIX COCTOSIT U3 MHOTOKPATHO IMOBTOPSIOIIMXCS CTPYKTYPHBIX 3BeHbEB. [10
MPOUCXOKACHUIO MOJTUMEPHI TTOAPA3ACIISIIOT Ha MPUPOIHBIC U UCKYCCTBEHHBIC (CHHTETUUECKHUE).

Ilpupoonvle norumepHviMu mamepuanamu AGAAIOMCs PEBECUHA, BOJIOKHA XJIONKA U
JUKYTa, HaTypajbHbIE IIEJIK U IIEPCTh, KayuyK U OuTyM. [IpupoaHbIMU TOTMMEpPaMU SIBISIOTCS
OeNKH, HyKJIEMHOBbIE KUCIIOTHI M HEKOTOPbIE IPYTHUe COCIMHEHUS.

Hckycemeennvle noaumepst, IpUMEHsIEMbIE B IPOU3BOCTBE CTPOUTEIbHBIX MAaTEPUAJIOB,
MOJIYy4al0T W3 KaMEHHOro yriid, He(dTH, NPUPOJHOrO rasa IMyTeM ero mnepepaboTKh Ha
XUMHYECKUX MPEINPUATHAIX METOIaMH MOJIMMEPU3ALIUHN UITH TTOJIUKOHACHCALINN.

[Tpu peakuuu moauMepu3auMu OOJIBIIOE KOJUYECTBO OAMHAKOBBIX MOJIEKYJ MPOCTHIX
COeMHEHU! (MOHOMEpPOB) COEIMHSAETCA B OAHY CIOXHYIO MOJIEKYldy (ToJuMep).
[Tonumepuzanmeil NOMY4YarOT NOJMATUICH, MOJUIPONIICH, TOJHUU300yTUICH W JIpYyTrHe
MOJIUMEPBHI.

[Tpy peakuuy NMOJMKOHAEGHCALMU M3 HECKOJBKHMX IPOCTBIX COEIMHEHUN 00paszyercs
MIOJIUMEP, COCTAB KOTOPOT'0O OTJINYAETCSA OT COCTaBa UCXOHBIX NPOAYKTOB. [lonnkonaeHcannen
noJiydarot ¢eHosnodopmanbaeruiHble, KapoaMuIHble, TOTUAMUAHbIC, TOIUA(DUPHBIE U JPYTHe
IIOJINMEDBL.

B 3aBucuMoCTH OT ITIOBEACHUS IMOJIMMCPOB IIpU HArp€BaHH U OXJIAXKICHUHU UX PA3JACTIAOT
Ha TCPMOIIITIACTUYIHBIC 1 TCPMOPCAKTUBHBIC.
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Tepmonnacmuunsie TOIUMEPHl XapaKTEPHU3YIOTCS CIOCOOHOCTBIO Pa3MATdaThCs IPH
HarpeBaHUM W OTBEpPJEBaTb NPU  OXJAKICHUH. O  oOmamaroT  OOJIBIIUM
ANEKTPOCONPOTUBIIEHUEM, MaJbIM BOJOIOIIOMIEHUEM M BBICOKOM XMMHUYECKOW CTOMKOCTHIO,
OJIHAKO UMEIOT HU3KYIO TEIIIOCTOUKOCTh, MAJIYIO0 TBEPJOCTh, JIETKO pa30yXaroT U paCTBOPSIIOTCA
B OpraHMYyeckux  pacTBopuTessix. K 3Toil  rpymme  OTHOCHUTCS  OOJBIIMHCTBO
MOJTUMEPU3ALMOHHBIX MOJUMEPOB.

TepmopeakmusHnvie TIONUMEPBI 3aTBEPICBAIOT NIPU JICUCTBUM TEIUIOTHI U AABJICHUS U HE
pa3MArdaroTcs MpU MOBTOPHOM HarpeBe. OHU OTIMYAIOTCA OT TEPMOIUIACTUYHBIX MOJIMMEPOB
Oonblleld TMPOYHOCTHIO, TEIJIOCTOMKOCTBIO M TBepHocThio. K »TOH rpymme OTHOCST
(deHonopopMabaeTuIHbIe, KApOAMUIHbIE, STTOKCUIHBIE U HEKOTOPHIE IPYrUe NOJUMEPBHI.

Ha ocHOBe HMCKYCCTBEHHBIX W NPUPOIHBIX MOJIUMEPOB MPUTOTOBISIOT IUIACTUYECKUE
MacChl, XapaKTEpPHOM OCOOEHHOCTBIO KOTOPBIX SBJSIETCA CIIOCOOHOCTH B  IIpoIecce
M3TOTOBJICHUS IPUHUMATD 3a/1aHHYI0 (DOPMY U YCTOHYHMBO COXPAHSTH €€.

I[lnacTnyeckuMM MaccaMH Ha3bIBAIOT MaTepuabl, B COCTAaB KOTOPBIX BXOJSAT
MOJIMMEPBl. DTU BELIECTBA MPUIAIOT IIACTHUYECKMM MaccaM Ha OMPENEICHHOW CTaJiud UX
nepepadOTKH TIACTUYHOCTD, T.€. CIOCOOHOCTh MPUHUMAThH TpebyeMyto popMy U COXpaHSThH ee
nociie CHATHS JaBieHus. [lonmuMepsl TPUMEHSIOT B COYETAHUHM C HAIMOJIHHUTEISMU,
mIacTU(UKATOPAMH, KPACUTEISIMHU, CTAOMIN3aTOPaMU U HEKOTOPBIMH IPYTUMH BEIIECTBAMMU.

Hanonnumenu - smo eewecmea: mopouikooOpasHbie (KBapleBas Myka W Jp.),
BOJIOKHHUCTBIE (acOecTOoBbIe, IPEBECHBbIE W CTEKISIHHbIE BOJIOKHA) W CIOUCThIe (Oymara,
XJIoMmyaTas TKaHb, CTEKJIOTKaHb, APEBECHBIN MITIOH U JIp.). OHU NPUIaIOT MJIACTMACCaM BBICOKYIO
MPOYHOCTh, TEIMJIOCTOUKOCTh, KHUCIOTOCTOHMKOCTH, OJITOBEYHOCTH, MOBBIIICHHYIO YIApPHYIO
BSI3KOCTh U Ap. HamonHuTenu HaMHOTO A€lieBie MOJMMEPOB, IO3TOMY BBEJICHHE UX B COCTaB
MJIACTUYECKUX MACC 3HAUUTEIbHO CHHXKAET CTOUMOCTh MATEPUATIOB U U3/CIIUMN.

Inacmugpuxamopvl TPUMEHSIOT 171 TPUJAHUS TUIACTUYHOCTH U YIyUYIICHUS
(OpPMOBOYHBIX CBOMCTB IMjacTMacc. B kauecTBe mIACTU(UKATOPOB PEKOMEHAYIOTCS
muoyTuwidTanar, kamdopa, OJIeMHOBas KUCIIOTa U JIp.

Omeepoumenu BBOAST JUIsl COKPAIICHHUS] BPEMEHU OTBEPJICHUS TIACTMACC M YCKOPECHHS
TEXHOJIOTMYECKOTO MPOLECCA TPOU3BOICTBA U3ACIIHM.

Kpacumenu mnpunaror muiactMaccaMm OIpefeseHHble LBeTa. KpacutensaMmu ciyxaT
CTOMKHE BO BPEMEHHU U K JICHCTBUIO CBETa OpraHnYecKue (HUTPO3UH, XPU301H) 1 MUHEPATIbHbBIE
(oxpa, cypuk, Mymusi, yMopa u Ap.) TUTMEHTHI.

Cmabunuzamopwsl TOPMO3AT CTAPEHUE MIACTMACC, MOBBIMIAIOT UX JI0JITOBEYHOCTb.

13.2. OcHOBHBIE CBOIICTBA MOJIUMEPOB M IIACTMACC

[TnacTuueckue Macchl 00IaJAI0T PSAOM (PU3HUKO-MEXaHUYECKUX CBOMCTB, KOTOPBIE IAIOT
UM 3HAYMUTENIbHbIE IPEUMYILECTBAa NEpe]l Haubosee paclHpOCTPAHEHHBIMU CTPOMTEIbHBIMU
MaTepuagaMu. JTO CIAEAYIOIINE CBOICTBA.
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Hemunnas nnomuocms ninactmace Haxoautcs B npeaenax 900...1800 Kr/M°. Cpeonss
NJIOMHOCMb TIACTMACC KOJIEOJIETCS B IMMPOKKUX Mpeeiax U COCTAaBISIeT y MOpucThix  15...30
kr/M° 1y iotHeIX - 1800...2200 kr/mC.

Ilpounocms mmactMmacc paznuuHa. l[Ipenen mpPOYHOCTH MpU CKATHM IUTACTMACC C
MOpOIIKOOOpa3HeIM HamosiHuTeneM coctaBisger 100...150 MlIla, y CTEKIOBOJIOKHUCTBIX
mactmace gocruraet 400 MITa.

TennonpogooHocms TIACTMACC 3aBUCHT OT UX MOPUCTOCTHU. TeII0NpOBOHOCTD MIIOTHBIX
miactmace pasHa 0,2...0,7 Bt/(m - °C), nmopucThIX, HanpuMep MEHO - U IMOPOIIACTOB, —
0,03...0,04 Bt/(m - °C).

ITnacTmMaccel 001a1aI0T BBICOKOM XUMUYECKOU CMOUKOCHbIO 110 OTHOIICHHIO K BOJIE,
KHCIJIOTaM, PaCTBOPAM COJIeH, OpraHUYECKUM PACTBOPUTEIISM.

IInactmaccel Xopouto okKkpautuearomcs B TI00BIC OBCTA. HGKOTOpBIe HCHAIIOJTHCHHBIC
IJI1aCTMACCHI IIPO3pavYHbl U O6J'Ia,Z[aI-0T BBICOKMMH OIITHYECKUMH CBOMCTBAMHU.

[Tnactmaccol seeko obpabameigams: TWINTH, CBEPIUTh W T.I. LleHHBIM CBOWCTBOM
ITACTMACC SIBJISIETCSI JIETKOCTh TEXHOJOTUYECKOM MepepaOdOoTKH - BO3ZMOXKHOCTh MPUIAAHUS UM
pa3zHooOpa3Hoil ¢popMbl. M3nenust u3 miuacTMacce MoJy4aroT pa3iIMYHBIMU METOJAMU: JTUMbEM
noo oaenenuem (MOJTUCTUPOIIbHBIE IIUTKU); HENPEPHIBHBIM MPO(UIBHBIM BBIIABIMBAHUEM -
skcmpy3ueu (TpyObl W TIOTOHAKHBIE W3JAENUsA, IOPYYHHU, IUIMHTYCBl); HA 6albyax C
MOCTIEIYIOIIKUM MPOMyCKaHUEM MEXIy BaJIKaMM KajlaHapa (pyJOHHbBIE MaTepHasbl, HAIpUMeEp
JUHONIEYM); hopmosanuem noo dasnenuem B pecc-hopmax (IBEpHBIE PYUKH H JIp.).

[InacTmMaccaM TPHUCYIIM M HEAOCTATKH, OTPAaHUYHMBAIOIINE OOJIACTh MX TPHUMEHEHUS.
OCHOBHOM HEIOCTaTOK MHOTHX IIJacTMacc — Hu3Kas TtermnocTtoukocTh (70...200 °C).
[InacTMacchl TOPST W BBIACIAIOT MPU TOPEHUU TOKCHUYHBIE Tasbl. [lmactmaccel oOnagarot
MOBBIIICHHOW TOM3y4YecThio. CyIIECTBEHHBIM HEJIOCTATKOM IUIACTMACC SIBJISIETCS CTapeHue,
KOTOPOE BBIPAXKAETCS B IOTEMHEHUH TTOBEPXHOCTH M CAMOIIPOU3BOJILHOM Pa3pyIICHUH U3ICTTUM.

13.3. MarepuaJjibl 4 U31eJI4s U3 IJIACTMACC

13.3.1. MaTepuaJbl 1Jis HECyIIUX U OTPAKIAAKIIMX KOHCTPYKIMI

Ilonumepbemorn — pa3HOBUIHOCTb OETOHA, B KOTOPOM BMECTO MUHEPAIBHOT'O BSXKYIIETO
HCIIOJIb30BaHbI TEPMOpEaKTHUBHbIE MOJIUMEPBI: AMOKCHUIHBIE, nonudupHbIE,
¢denonopopmanbaeruanele. IloaumepOoeToH nomydaroT, CMENIMBas MOJIMMEPHOE CBA3YIOLIEE U
3anonHuTenu. CBA3yIOIlee COCTOUT M3 KUIKOTO OJIUTOMEPA, OTBEPAUTENS U TOHKOMOJIOTOTO
MUHEPAJIBHOTO HAIIOJIHUTENSA, KOTOPhI YMEHBIIAET pacxo] MOJMMEpPa U yJaydllaeT CBOMCTBA
noauMepoeToHa. TBepAeOT NoAMMEPOETOHBI IIPU HOPMAIBHOW TeMneparype B Teuenue 12...24
4, a IpU HarpeBaHUM — ellle ObICTpee.

['maBHOE CBOWCTBO MOJMMEpOETOHA — BBICOKAs XUMUYECKasi CTOMKOCTh KaK B KHCIIBIX,
TaKk M B IIEJOYHBIX cpemax. Kpome Toro, momuMepOeToHbl 007a/1al0T BBICOKOW MPOYHOCTHIO
(Rcore = 60...100 MIIa), mI0THOCTHIO, N3HOCOCTOMKOCTBIO U OTJIMYHOM ajre3sueil K Apyrum

134



MaTepuanaM. Hapsny ¢ 3TUM  NOIMMEpPOETOHBI  XapaKTEPU3YIOTCS  MOBBILIEHHOM
ne(OpMaTUBHOCTHIO U HEBBICOKOM TEPMOCTONKOCTHIO.

Ionumepyemenmuvie Oemonsvl TNOMYYAIOT, J00aBIAs NOJUMEpP HEMOCPEACTBEHHO B
OOBIYHYIO OETOHHYIO MJIM PacTBOPHYIO cMeck. Pacxoa nonmumepHoi no6asku ot 1 1o 30 % ot
Macchl ieMeHTa. Hanbonplee pacipocTpaHeHUe MOJIYYHUIU MOJIMMEPLUEMEHTHBIE PACTBOPHI U
O0eToHbl ¢ J00aBKOW BOJHBIX IUCHEPCHM MOJMMEPOB (HAIpUMEpP MOJUBUHUIIALETATHOM H
aKpUJIOBOM JUCHEPCUM, JIATEKCOB CHHTETHYECKMX KayuyykoB). IlomumepHble no0aBku
UCTOJIB3YIOT TAKXKe JUIsl MOAU(DUKAIIMY THIICOBBIX MATEPHUAJIOB.

[TpuMeHsIOT NOIUMEpLEMEHTHbIE OETOHBI JJs TOKPBITUS MOJOB MPOMBIIIJICHHBIX
3JaHUM, B3JIETHBIX MOJIOC a3pPOJIPOMOB, JUIsl HAPYKHOW OTIENKH MO KUPHIUYHBIM U OETOHHBIM
MOBEPXHOCTSM, YCTPONCTBA PE3EPBYapPOB JIJIsl BOJBI U HEPTENPOTYKTOB.

bemonononumep mpexacraBnsger coboit OETOH, NPONUTAHHBIA TOCIE 3aTBEPIACHUS
MOHOMEPAMHU WM KUIKAUMH OJUTOMEpPAMH, KOTOPBIE TMOCJIE€ COOTBETCTBYIOIIEH 00pabOTKU
NEPEXOAT B TBEP/bIE MOIMMEPHI, 3alOJIHSOIIME TOphl OeToHa. B pe3ynbrare aToro 0osee yem
B 2 pasza moBbImaeTcss mpoyHocTh 0eroHa (R = 80...120 MIIa) u ero MOpO30CTOHKOCTb.
beroHomonumepbl TpPakTUYECKH BOJOHENPOHUIIAeMbl. J[1s monmydeHus OeToHOMoIMMeEpa
UCIOJIb3YIOT TJIABHBIM O00pa3oM CTHUPOJ U METHIIMETAKPWUJIAT, MOJHUMEpPU3YIoIIuecs B OeTOHE
COOTBETCTBEHHO B MOJUCTUPOI U MOJIUMETHIMETAKpUIAT.

Cmexnoniacmuxkuy TIPEACTaBISAIOT COO0OH MaTepHallbl, COCTOSIINE W3 TOJUMEPOB H
HAIOJHUTENSI — CTEKJISHHOTO BOJIOKHA. CTEKISTHHOE BOJIOKHO OOECIEeUHMBAECT BBICOKYIO
MPOYHOCTh MaTepHUasa, a CMoJja CBSA3BIBAET OT/ICIIbHBIE BOJIOKHA, PACTIPENCIISIET YCUITUS MEKITY
HUMHU M 3allIUIIAEeT UX OT BHEIIHUX BO3ACHUCTBUH.

[Io BUIy W pPaACMOJIOKEHUIO CTEKIOBOJOKHUCTOTO HAMOJHUTENS WX JCISIT Ha TpHU
OCHOBHBIE TPYIIIbI: CTEKJIOBOJIOKHUCTHIN aHU30TpomHblii Matepuan (CBAM), cTeknomnacTuk
HAa OCHOBE PYOJICHOTO BOJIOKHA U CTEKJIOTNIACTUK Ha OCHOBE CTEKJIOTKAHU (CTEKIOTEKCTOJIHNT).

Cmexnogonoknucmuiii anuzsomponusii mamepuain (CBAM) nony4aroT METOJIOM FOPSIYETO
MpeccoBaHUs TakeTa JHUCTOB CTeKJomoHa. CTEKJIOMINOH — TOHKHE IOJOTHHUINA
OJIHOHATMPABIICHHBIX  CTEKJISHHBIX  HHUTEHW,  CKICCHHBIX  CHUPTOBBIMH  PaCTBOPAMHU
(amokcuaHOPeHO0IBHBIX) cMOJ. O0bryHO MUCTEl CBAM umetot qymuny a0 1000, mmupunay go 500
u Tonmuuy ot 1 10 30 mm.

B crpourtensctBe u3 crekioninacTukoB CBAM M3roToBISIIOT HECYIIHE 3JIEMEHTHI,
000JI0YKM HABECHBIX NAHENEH U MPOCTPAHCTBEHHBIX OIPAKIECHUI KOHCTPYKLUH.

B kadecTBe CBA3YIOIIETO /JIsi CTEKJIOIUIACTUKOB HAa OCHOBE PYOJIEHOTO CTEKJIOBOJOKHA
ciyxat nonuddupHbie cMousbl. CTEKIIOMIACTUKH BBIMYCKAIOT B BUAE IUIOCKUX M BOJHHCTBHIX
muctoB JuHo# 1000...6000, mupunoit 1o 1500 u tonmmnoi 1...1,5 mm. [InotHocts nx 1400
KI/MS, IIpeien IPOYHOCTH IpH pacTskeHuu He MeHnee 60 MITa, npu cxkartun ne menee 90 MIla
u ipu u3ruoe He menee 130 MlIla, ceetonpospaunocts 50...85 %.

Cmexknonracmuxyu Ha OCHOBE pyOJIEHOTO CTEKJIOBOJIOKHA MPUMEHSIOT JIJIsl U3TOTOBJICHHUS
CBETOMPOHUIIAEMBIX OrpaskJIeHUIN donapei, CBETOMPO3PAUHbIX MEePEropooK.
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HOJ’IYHpOSpa‘IHI:-Ie, OKpAIICHHBIC BOJIHUCTBIC CTCKJIOIUIACTUKHU HCIIOJIB3YIOT [JIA OTIACIIKH
0aJIKOHOB U yCTpOﬁCTBa KpPOBJIX I1aBUJILOHOB, Ka(be, KHOCKOB, HABCCOB.

Cmexnomexcmoaum TONY4YalOT METOJOM TOpPSYEr0 IPECCOBAHUSA  YJIOKEHHBIX
MpaBUJIBHBIMU CJIOSIMM B TAKEThl MOJIOTHMIN CTEKJIOTKAHH, KOTOPYIO MPEeABAPUTEIHHO
MPOMUTHIBAIOT pacTBOopaMu (HeHoIPOpMabASTUIHBIX CMOJT U MOJACYIINBAIOT. CTEKIOTEKCTOIUT
BBIITYCKAlOT B BUAE JUCTOB JnHOW 2400, mmpunon 600...1200 u tommuuon 9...35 mm.
[170THOCTH CTEKJIOBOJIOKHUCTBIX THCTOB 1850 Kr/M3, mpesen npodyHocTH NpH pacTsikenun 230,
npu coxarun 95 wu npu wm3ruoe 120 MIla. CTekI0oTeKCTONMUT 00J1aaeT BBICOKOU
TETIOCTOMKOCTBI0, BOJOCTOMKOCTBIO, KOPPO3UOHHON U XUMHUUYECKOW YCTOMYMUBOCTHIO.

JIMCTOBOM CTEKIOTEKCTONUT MpeIHa3HAYCH JUISI M3TOTOBJICHHUS TPEXCIOWHBIX TaHENeH,
000J109€K, BOTHUCTON KPOBJIU U T. .

ﬂp€6€CH060]l0KHuCWlbl€ OmOoelouHble  NAUNbL IIpou3BOAAT MCTOAOM  T'OPAYCTO
MMpECCOBaHMs BOJIOKHHCTBIX MAaTCpHUaAIOB (I[pGBGCHBIG BOJIOKHA, KaMbIIl 1 I[p.), MPONHUTAHHBIX
CHHTCTHYCCKHUMHU CMOJIaMU.

Otnenodnble OpPEeBECHOBOJIOKHUCTBIE IUTHI MMEOT umHy 1200...2700, mmpuny
1200...1700 u Tommuny 3...6 mMMm. OHH [JOCTAaTOYHO MPOYHBI U OOJATAIOT BBHICOKHUMH
IKCIUTYaTallMOHHBIMH CBOMcTBaMu. VX mpUMEHSIOT 711 OOJIHMIIOBKHM CTEH B B JIAOOPaTOpPHUSX,
MarasuHax, OOJbHHIIAX, KHHOTeaTpax, a TakKe JJIsl BCTPOSHHOI Mebenu.

ﬂpe@eCHocmpyafcequle OmoeloyHble  NAUmbl [IoJy4aroT TIopAa4uM IMPECCOBAHHUCM
IIpeBCCHOI‘/’I CTPYXKH, CMEIIaHHOMN C CUHTETUUYECKUMHM TCPMOPCAKTUBHBIMU CMOJIAMU.

JnuHa npeBecHOCTpYkeuHbIX oTAenouHbIX MUt 2500...3500, mmpuna 1250...1750 u
tonmuua 10...25 mm. IInotHocTs MX 00br4HO 600...700 Kr/M°. JIMIEBYIO MOBEPXHOCTH ILIHT
MOKPBIBAIOT JIaKaMH, dMasIMA M KpackaMd, a Takke OOJHWIIOBBIBAIOT IIMOHOM, (haHepowu,
JUCTOBBIMU TUTACTUKAMH U IPYTUMH MaTepHaIaMHu.

BrIcOkH€e MPOYHOCTHBIE U JEKOPATUBHBIE CBOMCTBA OTACIIOYHBIX APEBECHOCTPYKEUHBIX
IUTUT TO3BOJISAIOT YCIEIIHO MPUMEHSTh UX A OOJIMLOBKH JABEPEH, OTAENIKH BCTPOEHHOU
Mebenu, yCTpoicTBa MeperopoioK, MNOABECHBIX MOTOJIKOB U APYTUX 3JIEMEHTOB.

Jlexopamusnwiti OymadsxicHo-coucCmblli 1ACMuK — JUCTOBON MaTepHall, U3TOTOBIISEMBbIi
METOJIOM TOpSYEro MPEecCOBAHMS MAKETOB W3 HECKOJBKHUX CIIOEB OyMaru, NnpeaBapUTEIbHO
NPOMUTAHHOM CHUHTETUYECKMMH cMoJaMH. BepxHuii ciolt OyMa)kKHO-CJIOMCTOrO IJIacTHKa
NPEJCTaBISAET COOOM JINCT C PUCYHKOM, MMUTHUPYIOUINM IICHHbIE TOPOJBI IepeBa WM KaMHS
(my0, opex, kapelbckas 0epesa, MpaMop, MaJIaXuT U Jp.).

JIuctel OymMaxkHO-ciioucTOro miaactuka umerot auuny 400...3000, mupuny 400...1600

v Tonmuay 1...3 Mm. [InoTHOCTE GyMaXkHO-coucToro mwiactuka 1400 kr/M3, npeaen mpoYHoCcTH
npu n3ruoe He menee 100 MIla. On He paccrmauBaeTcsi, aTMOCPEPO- U MOPO30CTOEK, JIETKO
MOJIAETCS. MEXaHUYEeCKOo 00paboTKe (pacHiIoBKe, CBEPICHHIO, CTPOTAHHIO, (PPE3ePOBAHUIO
JIaXe THYTHIO).

136



ByMakHO-CIOMCTBIN TIIACTUK CIYXHUT Ui BHYTPEHHEH OTAENKH KYJIbTYPHO-OBITOBBIX,
TOPTOBBIX M OOIIECTBEHHBIX 3aHUM, a TAKXKE JJIsl HIUTOB BCTPOCHHON M OOBIYHOM MeOeH.

THonucmuponvrsle 001UY080UHBIE NAUMKU N3TOTOBJISIOT METOJOM JIUThSI TIOJT 1aBJICHUEM.
Pa3mepsl moAUCTUPOIBHBIX 00UIIOBOUHBIX IIIATOK 100%100 u 150%150 mm npu Tonmune 1,25
u 1,35 mm. 1{BeT mmuTok pa3HOOOpa3HbIil (OemnbIi, )KeNThIN, OUPIO30BBINA, CHHUN U IP.).

[TonmucTUPOIBHBIC TUTUTKA MPUMEHSIOT ISl BHYTPEHHEH OOMUIIOBKU CTEH U TaHEeJeH B
MOMEIIEHUSAX JKWJIBIX, OOIIECTBEHHBIX U TMPOMBINUICHHBIX 3JIaHUW C TOBBIIICHHBIMHU
THTUCHHYECKUMU TPEOOBAHMSMH W TEMIIEPATYPHO-BJIAXKHOCTHBIM PEXKHUMOM 3KCILTyaTalluu
(mymeBbie KaOWHBI, CAHUTAPHBIC Y3JIbI, KYXHH, JJaOOpaTOpUHU U JIp.).

Denonumosvie 006.1UYOBOUHbIE NAUMKU TIOTYUYAIOT IPECCOBAHUEM CMECH U3 CBSI3YIOIIETO
(peHonmodopmanbaeTUIHBIE CMOJIBI), OTBEPAUTENS U HAMOJHUTENS (ApeBeCHass MyKa, TalbK U
np.). Paszmepsl penomutoBeIx mautok - 100x100 u 150%150 mm Tommunoi 1,5 mM. PaciBeTka
IUTUTOK BechMa pa3zHooOpa3Ha. (DEHOJUTOBBIC OOJMIIOBOYHBIE IUIMTKUA XapaKTepU3YIOTCS
BBICOKOM MEXAHUYECKON TMPOYHOCTBIO M XHUMHYECKOW CTOMKOCTBIO, KPOME TOr0, OHH
TEPMOCTOMKHU, TAPOHEIPOHUIIAEMBI, BOJIO- 1 MOPO30CTONKH.

®eHOIUTOBbBIE TUIMTKY NMpeHa3HAYEHBI U1 00JIMIIOBKY BHYTPEHHUX CTEH J1a0OpaTOpUid,
IIPOU3BOJACTBEHHBIX LIEXOB U IPYIUX IOMEIIECHUN, T1€ BO3ZMOXXHO BO3JCHCTBUE arpeCCUBHBIX
XUMHYECKUX CpeN.

13.3.2. MarepuaJbl 1Ji51 I0JIOB

Jlunoneym BbimyckaroT B pysioHax mupuHou 1200...2000 mm, qnuHoi He MeHee 12 wm.
TonmuHa B 3aBUCUMOCTH OT BUJa JuHOoiIeymMa — 1,2...6 MM.

Pynonsl nuHONEYyMa XpaHAT B BEPTUKAIBHOM IMOJIOKEHUU B CYXOM MOMEIIEHUH TMPHU
temmeparype He Hike 10 °C. 32 HECKOJIBKO CYTOK 0 HACTUIIKU JIMHOJIEYM PacKaThIBAIOT, YTOOBI
JUKBUAUPOBATH BOJIHUCTOCTh. K OCHOBaHUIO MOJIa JIMHOJIEYM KPEIAT Ha MacTHKaX.

Penun — MHOTOCIIONMHBIA MaTepual, JULEBON CI0M KOTOPOro0 M3rOTOBJIEH M3 LIBETHOU
pPE3UHBI Ha CHUHTETUYECKUX KaydyKax, a HWKHUM — C HCIOJIb30BAaHUEM CTapoil ApoOJeHoM
pe3unbl. CpenHui CJOW YacTo JejaloT MOPUCTHIM. PelnH HacTWialoT B TMOMEIICHHUSX C
MOBBIIIEHHOW BIaKHOCTHIO, K KOTOPBIM HPEIBSBIAIOT BHICOKHE TUTHEHUYECKHE TPeOOBaHMUS
(KyXHU, CAHUTAPHO-TEXHUYECKHUE Y3JIbl, pa3/IEBAIIKH).

MacTtuuHble OecCHIOBHBbIE NOKPBITHA. B MacTHYHBIE COCTaBbl BXOAST MOJUMED,
HAMoOJIHUTENIM W NUrMeHThl. HaHocsaT ux Ha ocHoBanue mona cioem 0,5...1 cm. Ilocrne
3aTBEpACBaHUsS 00pa3yeTcsi OeCIIOBHOE MOKPBITHE. Takue MOKPBITHUS OTJIUYAIOTCS BBICOKOM
XUMHYECKOW CTOMKOCTBIO, H3HOCOCTOMKOCTBIO W XOPOIIMM COMNPOTHBJICHUEM YIAPHBIM
Harpy3Kkam.

B 3aBucumMoOCTH OT BHJa MOJMMEPHOTO KOMIIOHEHTA Pa3jInyarOT COCTABbl Ha BOJHBIX
JUCHEPCHUAX TMOJUMEPOB (HANMpUMep Ha NOJMBUHWIIALETATHOW AMCIEPCUM WM JIaTeKcax
CHUHTETUYECKHX KaydyKOB) U Ha )KHUJKHX TEPMOPEAKTHBHBIX OJUromMepax (Ha mOIMd(PHUPHBIX U
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OINIOKCHUJHBIX CMOJ'IaX). BTOpOﬁ THUII MAaCTHYHBIX COCTAaBOB A4CT Ooiee IIPpOYHOC U XUMHUYCCKHU
CTOMKOE IIOKPBITHUC.

13.3.3. TpyObl, CAHUTAPHO-TEXHUYECKHE U MTOTOHAKHBIE U3/1eJIUS

B  nocnegHue  roael B CTPOUTENBCTBE  UIMPOKO  NPUMEHSAIOT  TPYOBI,
CaHUTAPHOTEXHUYECKHUE M3ZENINS U JE€Taal 000pYAOBaHUS, U3TOTOBISIEMbIE U3 IUIACTUYECKUX
Macc.

ILnacTmaccoBble TPYOBI IOIYy4arOT METOJOM HENPEPHIBHOM IIHEKOBOM JKCTPY3UH W3
MOJIMATUIICHA, TOJIMBUHWIXJIOPUJIA U APYTUX MOJUMEPHBIX MaTepuanoB. TpyObl BBITYCKAIOT
auaMeTpoM oT 6 10 150 MM Tipu ToNIMHE CTEHOK OT 2 10 8 MM. OHU paccuuTaHbl Ha paboyee
nasienne g0 1,2 Mlla. TpyOonmpoBoasl W3 IJIacTMacC MCIONB3YIOT B Pa3HBIX OTPacisax
HApOJIHOTO XO35ICTBA, B TOM YHCIIE U B CTPOUTEILCTBE, TJI€ OHU CIYXKAaT ISl BOJIOCHAOKEHUS,
KaHAJIM3allM1, BEHTWISIUUU U Jp. [lmactMaccoBbie TpyObl UMEIOT AOCTATOYHYIO MPOYHOCTH U
ANIACTUYHOCTh, HE TMOJBEPXKEHBI KOPPO3WH, OOJAAal0T BBICOKOM BOJO- W XUMHUUYECKOU
CTOMKOCTBIO, MaJIOW MAacCOW, HU3KOW TEIIONPOBOJHOCTHIO, UMEIOT TIJIaJKYyI0 BHYTPEHHIOIO
MIOBEPXHOCTh, HAa KOTOPOM HE OCAXIAIOTCA MHHEpPAJIbHbIE BeEIllecTBa. | HMIIpaBIUYECKOE
COMNPOTHUBIICHHUE KUIKOCTEH B TNIACTMACCOBBIX TPyOaxX MEHBIIE, YeM B UyT'yHHBIX. Kpome Toro,
3a CYET BBIMYCKAa JJIMHHOMEPHBIX IUIACTMACCOBBIX TpyO oOOecreyuBaeTcsi BO3MOKHOCTh
COKpAILICHUSI KOJWYECTBA COCJAMHEHHM, YTO CHUXKAET TPYIOEMKOCTh WU CTOMMOCTh MOHTa)a
TpyOomnpoBona. [Ipu 3ToM skcmutyatanust TpyO OOXOAMTCS JAEUIEBIE, YeM METAJUTHYECKHX.
OTpHIIaTeTbHBIM CBOMCTBOM TPYyO M3 IUIACTUYECKUX MAcC SIBIISIETCS HHU3Kas TETUIOCTOWKOCTD,
MO3TOMY MX HEJIb3s MOHTUPOBATh BOJIM3HM UCTOYHUKOB BBIJICIICHHS TEIUIA, UMEIOIINX HAa CBOCH
noBepxHoctu Temnepatypy Boime 60 °C. HecMOTps Ha BBICOKYIO CTOMMOCTH IIACTMACCOBBIX
TpyO, NEPCIEKTUBHOCTH PACIITUPEHUS UX TPOU3BOJICTBA U IPUMEHEHHUS HE BBI3BIBAET COMHEHUS.

CanuTapHo-TexHnuyeckue wusaenus. l[lmacTudeckue ™acchl SIBISIFOTCS XOPOIIUM
MaTepUaJioM JUJISI M3TOTOBJICHHMS CaMbIX Pa3JIMYHBIX CAHUTAPHO-TEXHUUYECKUX HUBICITUNA U
MpUOOPOB — YMBIBAJLHUKOB, PAaKOBHH, YHHTA30B, CMBIBHBIX OauKoB, BaHH, CH(OHOB,
CMECHUTEJIEN, BEHTWISIHMOHHBIX PENIETOK U T. 1. B 3aBUCMMOCTH OT BHa U3AEIUN U YCIIOBUN UX
AKCIUTyaTalldd OHM MOTYT OBITh JUOO TMOJIHOCTBIO IJIACTMACCOBBIMH, JTUOO C YaCTHUYHBIM
MIPUMEHEHHEM METAJJIOB.

CaHUTapHO-TEXHUYECKUE U3ACNIUS U3 TUIACTUYECKUX MACC JIETKH, UMEIOT JIOCTATOUYHYIO
MPOYHOCTH, HE TPEOYIOT CHCTEMAaTHYECKON OKpPACKU, HE KOPPO3UPYIOT, THTUECHUYHBI, a TJagKas
MOJIMPOBAHHAS TTOBEPXHOCTh M CBETJAsl PACIBETKA PA3JIMYHBIX TOHOB MPUIAIOT UM KPaCHUBBIN
BHEIITHUU BUJI.

IHoronaxxusbie n3aenus. K noroHaxHslM CTPOUTEIbHBIM U3AEIIHSIM, U3TOTOBIISIEMBIM Ha
OCHOBE TMOJUMEPOB, OTHOCAT IUIMHTYCHI, MOPYYHU Ui JIECTHUI], OAlKOHOB W JPYTHUX
OTpaXKJACHUM, HAKJIAIKUM Ha IPOCTYNH JIECTHHYHBIX MaplIeH, IMOPOKKH, PACKIALKH s
KpeIUIeHusI U 00pabOTKU IIBOB JIUCTOBBIX M PYJIOHHBIX OOJIUIIOBOYHBIX MAaTEPUAIOB, PEHKH JIJIS
OOJIMLIOBKM CTEH, HAJUYHUKU JIBEpHbIE M OKOHHBIE, I€pPMETHU3MPYIOIIME M YIJIOTHSIOLINE
IIPOKJIAJKU ISl OKOH, IBEPEU U CTHIKOB B KPYITHOIIAHE/IbHBIX 31aHUIX.
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[loroHaxHble U3A€IUS MOJY4alOT, B OCHOBHOM, JKCTPY3UOHHBIM METOAOM U3
KOMIIO3UIIMH Ha OCHOBE NOJMBUHWIXJIOPUIHON CMOJBI. OTH W3JEIUS XapaKTEPU3YIOTCS
JIOCTaTOYHOM A3JACTHYHOCTBIO, TEMJIOCTOMKOCTBIO, MAJOW TOPHOYECTOMKOCTBIO, XUMHYECKOU
CTOMKOCTBIO, BOJOHENTPOHUIIAEMOCTBIO, TATHEHUYHOCTBIO U PAJIOM IPYTUX [IEHHBIX CBOWCTB.

14. TEIIVIOU3OJISAIHUOHHBIE U AKYCTUYECKHUE MATEPHUAJIbBI

OnHo u3 I1aBHBIX TPeOOBAHUM K OTrpakJAIOIIUM KOHCTPYKIUAM 3aHUM U COOPYKEHUMN
(cTeHaM, TIEPEKPBITUSAM) — COXPAaHEHHE IOCTOSTHHOW TEeMIIepaTypbhl BHYTPH 3JaHUS MPH
MUHHUMAJIBHBIX 3aTpaTax TeIIoBOM sHepruu. s 3Toro orpaxaarouime KOHCTPYKIUU JTOTKHBI
B MUHMMAaJIbHOM CTENIEHU MTPOBOJUTH TEIUIOTY.

Jns  co3ganus  3¢Q(EKTUBHOM TEMJIOBOM HW30JSLUU HUCHOJIb3YIOT —CIIEHUAIbHbIE
TEIUIOU30JISIHMOHHbIE MaTepuanbl. KpoMe yTerenus 37aHui Takue MaTepuasbl He0OXO0IUMBbI
JUISL YCTPOMCTBA TEIJIOBOM HM3OJSILUM BBICOKOTEMIEPATYPHBIX IPOMBIIIIEHHBIX YCTaHOBOK
(KOTJI0B, 1€Yel U T. I1.), TOPAYUX TPYOONPOBOIOB, a TAKKE XOJIOAUIBHBIX KaMep.

TerIon30MsIIMOHHBIMU ~ CUMTAIOTCS  MaTepHalibl, Yy KOTOPBIX KO3 HULUEHT
teruionpoBogHocTH A =< 0,175 B1/(M -K). KocBeHHOI XapakTepHCTUKON TETIOU30ISIIIMOHHOTO
MaTepHaa SABJIIeTCS HU3Kas CpeHss IIOTHOCTh (He Gonee 600 kr/me).

K Tennou3onmdaiuoHHBIM OTHOCST MaTe€pUalibl, HUMEIOIINE MOPUCTOE CTPOEHUE U
IIPEHAa3HAYCHHbIE U TEIUIOBOM M30JSALMU CTPOUTEIBHBIX KOHCTPYKLMH 31aHUN U
COOPYXKEHUH, a TakKe TEIJIOBBIX W XOJOJUIBHBIX YCTAaHOBOK M TPYyOOMpoBOonOB. TeruioBas
M30JI0Usl B TMPOMBILIJIEHHOM M TPaXJAHCKOM CTPOMTENBCTBE BEAET K CHHXKEHUIO MacChl
OTPAXKJIAOIINX KOHCTPYKUHWM, YMEHBIIEHUIO PAcX0/la OCHOBHBIX MATEPHAJIOB, COKPAIICHHIO
3aTpaT TOIUIMBA U AJIEKTPOIHEPTUN.

14.1. Knaccupukanus TenJion30JAHMOHHBIX MATEPHAJIOB TeIrI0n30IsIHNOHHbIE
MaTepHalbl KIIACCU(PHUITUPYIOT MO CIAEAYIOMNUM MTPU3HAKAM:

v cpednetl niomnocmuy Ha TPYNIIbI U MApKH, YKa3aHHbIE B a0, 11.

Tabmanma 11
Knaccudukarus Tenion30sIImoOHHBIX MaTEPUAJIOB 10 CpeHEN TIIIOTHOCTH
I'pynna Mapxku Marepuaist
Oco0b0 15; 25;| MuHepanibHass BaTa MapKH 75 W HIDKE; KAOJIHMHOBOE BOJIOKHO;
HU3KOH 35; 50; 75 | meHOMOPOIUTACThI; YIBTPATOHKOE, CYIMEPTOHKOE CTEKIOBOJIOKHO;
TUIOTHOCTH 0a3aJIbTOBOE BOJIOKHO; BCITYYEHHBIN ITEPIIHUT; TUTUTHI MUHEPAIIOBATHBIC
U CTEKJIOBOJIOKHHUCTBIE U JIP.

139



Huskoit 100; 125; | MunepanbHas BaTa MapKH BBIIE 75; CTEKJIsSHHAs Bara U3

wiotHoctu | 150; 175 | HenmpepbIBHOTO  CTEKJIOBOJIOKHA; IUIMTHl MHHEpAJOBAaTHBIE Ha
CUHTETHYECKOM CBS3YIOIIEM; MPOIIUTHIC MHHEPAIOBATHBIC MAThl U
ap.

Cpennei 200; 225; | U3nenust COBENMUTOBBIC, BYJIKAHUTOBBIC, TEPIUTO-IIEMEHTHBIE,
miotHoct | 250; 300; | U3BECTKOBO-KPEMHE3EMHUCTHIE; [UIATEI MUHEPaJIOBAaTHBIC Ha
350 OMTYMHOM CBSI3YIOIIEM; ITHYPbl MUHEPAJIOBATHEIE U JIP.

[InoTHEBIE 400; 450; | U3nenusa nmeHoauaTOMUTOBBIE, JUATOMHUTOBBIE, U3 STUYSHCTOTO OETOHA;

500; 600 | GuTymOIEepIUT MOHOJIUTHBIA U JIp.

v’ 6UOY UCXOOHO20 CHIPbAL:

° HCOPTaHUYCCKUC,

° OpPraHn4cCKUcC;

v mennonpogoonocmi:

* kjacc A — HU3KOM TemtonpoBogHocTd — A < 0,06 Bt/(m -K);

* xiacc b — cpenneit TerutonpoBogHocT — A = 0,06...0,115 B1/(Mm -K);
0 kmacc B — moBbImneHHoi# TermmonpoBoaaoctd - A = 0,115...0,175 Br/(m K); v
Gopme u sHewnemy uody:

* mTy4Hble (TUIUTHI, OJOKW, KUPHHUYM, UUIUHAPHI, MOTYHUIUHAPHI,
CErMEHTHI);

*  pYJOHHBIE U ITHYPOBBIC (MAThI, IHYPHI, )KTyThI); [ pBIXJIbIC U CHIMTYyYHE
(BaTa, TIEPJIUTOBBIM NECOK U JIp.); v cmpykmype:

*  BOJIOKHHUCTBIE (MUHEPAJIOBaTHbIE, CTEKIOBOJOKHUCTHIE U AP.);

*  3epHHCTbIC (IEPIUTOBBIC, BEPMUKYIUTOBBIE);

*  s4yeucThble (M3/IeTUs U3 TUYCHUCTHIX OETOHOB, MEHOCTEKIIO, MEHOIJIACTHI);

4 60o3zopaemocmu.

*  HECropaeMsble;
*  TPyOHOCrOpacMsble;

*  Cropacmsle;

*  TPYAHOBOCIUIAMEHSIOLIUECS (MAaTepUalbl U3 IJIACTMACC).

14.2. Oprannyeckue TenJOU30JIAMOHHbIC MATEPHAJIbI

OpFaHI/I‘IGCKI/IC TCINIOU30JIIIIMOHHBIC MaTcpuraibl (,HPCBGCHOBOHOKHI/ICTBIC u

JPEBECHOCTPYKEUHbIC IUIUTHI, (UOPONUT, apOOJIUT, KAMBIIIUTOBbIE U TOPQSHbIE TIUIUTHI,
IIacTMAacChl U 1p.) 00JaJar0T CYIIECTBEHHBIMU HefocTaTkamu. OHU TOproYM, Kak IpaBHIIO,
JIETKO TIOTJIOINAIOT BOAY M 00JIaJal0T HEBHICOKONW OMOCTOMKOCTBIO, YTO MPEIONPEACTSeT UX
HenonroBeyHocTh. OqHaKo Onarogaps 60raToil ChIppeBOii 0a3e (B OCHOBHOM HX MOIYYarOT U3
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HEJIEI0BOM APCBCCUHBI, KaMbIIlia, Top(ba n Apyrux MCCTHBIX MaTepI/IaJ'IOB) 1 HCCJIOKHOCTH
HU3IroTOBJICHUA UX HIUPOKO IPUMCHAIOT B CTPOUTCIILCTBC MAJIO3TAXKHBIX 3JaHUM.

CpaBHUTETBHO HEJABHO IOSBWJIACh HOBas TIpynma TakuX MaTepHaJoB —
ra30HAMONHEHHBIE TIacTMacchl. OHU HE MOTIOMAIOT BOTY, OMOCTOWKH U JOIATOBEYHBI, OJTHAKO,
KaK M BCE OpPraHMYecKHe MaTepHalibl, UMEIOT HU3KYI0 TeruiocTokocTh (10 100...150 °C) u
TOPIOYH.

/peBecHoBOIOKHUCTBIe TMTHI  ([ABII) mnonywyaroT wu3MenbYEHUEM HEAECIOBOMN
JIPEBECUHBI WM APYTUX PACTUTEIBHBIX MaTepHalIOB (KaMbllll, KOCTPa, COJIOMA).

Jns TeruioBOW HMBOJISIIIMM  MCIHOJIB3YIOT MSTKHE M TOJYTBEpAble IUIUTHI JJIUHOU
1200...3000 mMm; mmpunoi 1200...2000 Mm.

[TpyUMEHSIOT IPEeBECHOBOIOKHUCTHIE TUIUTHI B KOHCTPYKIUSAX COOPHO-IUTOBBIX 3/1aHUM,
JUIS U30JIALIUMOHHO-OT/I€JI0YHON OOIIMBKU CTEH, a TAKXKe JJIs1 YCTPOWCTBA 3BYKOU3OISIIMOHHBIX
IIPOKJIAZIOK B KOHCTPYKLHUAX IT0JIA.

JlpeBecHocTpy:keuHble IINTHI (JICII) mony4yaroT ropsiauM MpeccOBaHUEM CIIEIIMATBEHO
MPUTOTOBIEHHOM CTPYXKHU C no0aBieHUEM HEOOBIIOTO KOJIMYECTBa
MOUYE€BUHO()OPMATIBAETHIHON CMOJIBI.

[1nuTel OAPA3AETAIOT Ha 1eckue — MI0THOCTHIO 250...500 Kr/M3, cpeonue — 500...600
KI/M® U msiorcenvie — TUIOTHOCTBIO 6otee 600 kr/me.

JIpeBeCHOCTPYKEUHBIE IIJIUTHI IPUMEHSIOT JJI1 U3TOTOBJIEHUS CTEH, M0JIOB, IEPETOPOIOK,
a TaKKe CTOJIAPHBIX u3aenuil u medenu. Ilpu XpaHeHUH U MPUMEHEHUHU UX MPEIOXPAHSIIOT OT
YBJIaKHEHUs (TP HACBHIIIEHUH BOJAOW OHM CUJIbHO HAOYXal0T U TEPSIIOT IPOYHOCTB).

ApﬁOJH/IT H3TOTOBJIAIOT U3 CMECHU LIEMCHTA, OPraHUYCCKUX SaHOHHHTGHGﬁ, XUMHNYCCKUX
110621301( 1 BOJBI. B kauectBe OpPraHun4CCKux 3aMoJHUTEICH HCIIOJIB3YIOT I[pO6HeHBIC OTXOAbI
APCBCCHBIX ITOPOJ, CCUKY KaMbIIlld, KOCTPY KOHOILIW HWJIX JIbHA M T. II.

ApOONUT XapakTepu3yeTcs HEBBICOKOM MIIOTHOCTLIO — MeHee 700 Kr/M3, pouHOCTh pu
cxatuu kosebaercs ot 0,5 o 3,5 Mlla, rerutonpoBoarocts 0,1...0,22 B1/(M - °C). On o6nagaet
PAIOM IIEHHBIX CTPOUTENBHBIX KaueCTB: OMOCTOEK, TPYIHOCTOpaeM, MOPO30CTOCK, XOPOIIO
MUJTUTCA W cBepautcs. M3aenus w3 apOoiuta B BUAE IUIMT W TAaHENEH NPUMEHSIIOT IS
BO3BEJICHUSI HABECHBIX M CAMOHECYIIUX CTEH M TMEPETOPOJIOK, a TaKXKE€ B MEPEKPHITUIX U
MOKPBITUSAX MPEUMYIIECTBEHHO CEIBCKUX 3aHUIN Pa3IMYHOTO Ha3HAUYCHUS.

KaMplmuToBble NJIMTBI TIPOM3BOMAT IyTEM IPECCOBaHUS CTeOJe Kambllia W
NPOIIMBKM HMX B TONEPEYHOM HANpPABICHUHM OIUHKOBAHHON NPOBOJOKOW. JIMHA TIUINTHI
2400...2800 mwm, mwmpuna 500...1500 u tommmua 30...100 mm. I[lo MIOTHOCTH TIUTHI
BBINyCKaroT Tpex Mapok: 175, 200 u 250, remnonpoBoanocts ux 0,06...0,09 Bt/(m - °C).

W3 KaMBIIIUTOBBIX IUIUT YCTPAUBAIOT CTEHBI U BHYTPEHHUE IEPETOPOJIKH, OHM CIIYXKaT
TAKKE Ul YTCIUICHUS MEPEKPBITUN JKWIBIX MAJO3TAKHBIX 30AHUN U CEIbCKOXO3AMCTBEHHBIX
IIOCTPOEK.
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Topdsinble WINTHI TOJYY4alOT MPECCOBAaHUEM MaJlOpa3lIOKHUBIIErocss Topda ¢
MOCJIENYIONIEeH TemIoBol 00paboTkoi. BomocToikocTs mauT HU3Kasg. [ImoTHOCTE TOpdsiHBIX
it 150...250 xr/me. Pazmepsl mimtel cnegyronue: qiuuHa — 1000 mm, mmupuna — 500 MM u
ToJuraa — 30 MM.

I'azonanonHeHHble miaacTMaccbl — mopucThid (90...95 %) maTtepuan Ha OCHOBe
noaumepos. IlnotHocTs ux He npesbimaer 100 xr/mS. ITo xapakTepy IOPUCTOCTH U CIIOCO0Y ee
NOJIyYEHHUS Fa30HANOIHEHHBIE TUIACTMACCHI JIETISATCS Ha neHoniacmel (MEIKUE 3aMKHYThIE ITOPbI
cthepuueckoir ¢Gopmbl), noponnacmsl (COOOIIAIONIUECS TOPBI) U comoniacmsl (MOPUCTAS
CTPYKTYpa MpeACTaBIsAET COOOM STUSHKHU MPaBUIbLHON TeOMEeTpUYECKOi (hOPMBI).

Haubonee pacnpocTpaHeHbl B CTPOMUTEIBCTBE MEHOIIACTBL. [IpOMBINUIEHHOCTH
usroroisieT nenonoauctupoa (I1C-1, I1C-2, I1CB), nenononusunmixiopu (I1XB-1, [TXB-2),
dbenonodopmanpaeruaasii meromiact (OPII) B Buae maut Tommuuon 25...100 MM, KOTOpbIe
WCITONIB3YIOT JUISl TEMJIOBOM M30JISIIUU KOHCTPYKIUN CTEH, IEPEKPBITUHN U T. TI.

Ha ocHOBe 3THX NMEHOIIACTOB U3TOTOBISAIOT TPEXCIONHBIE MTAHENIU U IIJIUThI, HAPY)KHbIE
CJIOM KOTOPBIX BBIMIOJHEHBI W3 acOECTOLIEMEHTa, AJTIOMUHMS WIM CTEKIOIUIACTHKA, BHYTPHU
HaxoauTcs neHoract. [[puMeHsoT TpeXCIonHbIE MaHEIU ISl YCTPOMCTBA CAMOHECYIIINX CTEH
MPOMBIIUIEHHBIX 3[JaHUI U CHEIUATIbHBIX COOPYKEHHII.

14.3. Heoprannuyeckue TenI0u30JsI{HOHHbIE MATEPHUAJIbI

OCHOBHbIE  TOJIOXKUTEJbHBIE  CBOMCTBA  HEOPraHMYECKUX  TEIJIOM3OJISIIIUOHHBIX
MaTepUagoB — OTHECTOMKOCTh M  OHOCTOMKOCTH — COYETAITCS C  BBICOKUMU
TEIJION30JISIIUOHHBIMU KauecTBamMu. M3 HeopraHnueckux TEIUIOM30JIAIMOHHBIX MaTepHasioB
HanOoJyiee paclpoCTpaHEHbl MUHEpajdbHas BaTa M W3JEIUS M3 HeEe, SUYCHUCThIe OCTOHBI,
MIEHOCTEKIIO, KEPaM3HuT.

MunepanpHas BaTa U U3JeJIHsI U3 Hee 10 00beMy MPOU3BOICTBA 3aHUMAIOT IEPBOE MECTO
Cpenr BCeX TEIUIOU3OJIAIMOHHBIX MaTepUajoB OJlarogaps XOPOIIUM SKCIUTyaTallMOHHBIM
CBOICTBaM, HEOTPAaHUYEHHOU CHIPhEBOW 0a3e U OTHOCUTENBHOMN MPOCTOTE MPOU3BOJICTBA.

MuHepanbHasi BaTa — Marepual, KOTOPBIH COCTOMT M3 TOHKHUX CTEKJIOBUIHBIX
BOJIOKOH, TIOJyYaeMbIX U3 PACIUIABICHHBIX TOPHBIX MOPOJ (M3BECTHSIKH, MEPreiid, TOJTOMHUTHI,
0a3anbThl, TPAHUTHI, TUOPHUTHI U JIP.) WK METAJUTYPTHUYE€CKHX [IUTaKoB. B mocnennem cinyyae ona
Ha3bIBACTCA  WLIAKOBOU 6amoti. TemIoU30NALMOHHBIE CBOHCTBA MHHEPATbHOM  BaThI
00yCIJIOBJIEHBI BHICOKUM COJIEp:KaHueM Bo3yxa (10 95 %) Mexay BOJIOKHAMHU.

[Tpon3BOICTBO MHUHEpAIbHOM BaThbl COCTOMT M3 JABYX OCHOBHBIX TEXHOJIOTMUYECKHX
IIPOLIECCOB: MOJIy4eHHUs] CHJIMKaTHOro pacimaBa npu temneparype 1300...1400 °C u
NPEBPALLEHUS ITOrO paciulaBa B TOHYANIIME BOJOKHA TOJIIMHON 2...7 MKM U AnuHOM 2...40
MM..

B 3aBHCHMOCTH OT TJIOTHOCTH MHHEPAJIBbHYIO BaTy Mojpa3faeisatoT Ha mapku: 75; 100;
125; 150. Temnoctoiikocth MuHepaibHOW BaThl gocturaetr 700 °C. MuHepanbHas BaTa
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TPpYAOCMKa B IIPUMCHCHHUU U CKJIIOHHA K CJIC)KUBAHUIO, IIOOTOMY U3 HCC, I''TABHBIM O6p330M,
BBIITYCKAXOT I'OTOBBIC U3CIINA.

MuHepaoBaTHbIe H3JeIUsl II0JIy4alOT IYTEM CKJIEMBAHHS BOJIOKOH pa3IMYHBIMU
CBA3YIOIIMMH (CHHTETUYECKUMHU CMOJIaMHM, OUTYMOM, KpaxMmaioM). Beimyckaior rubkue,
KECTKUE U TOJYKECTKHME MHHepaioBaTHble wu3nenus. K TulOkuM wu3genusM OTHOCAT
MUHEPAJIbHBII BOMIOK, IPOIIMBHBIE MAThI U TEIIOU30JISIIUOHHBIN IIHYD.

MuHepajabHbIii BOWJIOK IOJY4alOT YIUIOTHEHHMEM MHMHEPAJIBHON BaTbl, CMOYECHHOU
OMTYMHOW 3MYJbCUEH WJIM CHHTETUYECKOM CMOJION. BBIMycKkatoT MUHEPAIBHBIM BOMIOK MapoK
ot 100 10 200 B BuaE pyJIOHOB WIH JUCTOB TOMIIMHOMN 30...60 MM.

MunepajioBaTHble NPOIIMBHBIE MATbhl — TOJOTHHUINA W3 MHUHEPAJIbHOM BaThl C
OOKJTaJIKaMU C OJTHOM WJIM JABYX CTOPOH, MPOIIUTHIC MPOBOJOKON WM HUTHIO, — BBITYCKAIOT
nunoi 1000...2500 MM, mupunoit 500...2500 MM, Tonumuaon 40...120 mMm.

MuHepallbHYI0 BaTy W M3JEIMs W3 HEe NPUMEHSIOT i1 YTEIUIEHHs HapyKHBIX
KOHCTPYKLIHW 31aHUH, a TAKXKE JJI1 YCTPOUCTBA 3BYKOM3OJIMPYIOIINUX CIOEB B MEPEKPBITHIX U
BHYTPEHHUX CTEHAX 3JaHUU. B MpOMBIIUIEHHOM CTPOUTEIBCTBE MUHEPAIBHYIO BaTy U U3EIUS
13 HEe, KpOME TOr0, MPUMEHSIOT JUIsl U30JISIUUHY NIeYeH, CYIINII, XOJIOAUIbHBIX KaMEP, TEIJIOBBIX
ceTeil, 000pyI0BaHUS TEIUIOIEKTPOCTAHIINN, KOTEIbHBIX U T. II.

CrexkysiHHAsI BaTa U u3aeJInus U3 Hee. CrexnssHHas BaTa — MaTcpurall, COCTOHHII/IfI u3
6ecnopfmquo PACIIOJOKCHHBIX CTCK/IIHHBIX BOJIOKOH, IIOJIYYCHHBIX M3 PACILIaBIICHHOI'O
ChIPbA. CI:-IpBCM JJIA IIPOU3BOJACTBA CTCKIIOBATHI CIIYKAT ChIPHCBAA HMINXTA AJIA BAPKU CTCKIIA.

B 3aBucumocTH OT Ha3Ha4yeHHs BBIPAOATHIBAIOT TEKCTHJIBHOE M TEIUIOM3O0JISLIMOHHOE
(lwTanenbHOE) CTEKIOBOJIOKHO. CpenHuil nuaMeTp TEKCTUIBHOTO BOJOKHA 3...7 MKM, a
TerIon30asuuoHHoro 10...30 MKMm.

CTeIsTHHOE BOJIOKHO 3HAUYUTENLHO OOJIBIIEH JJIMHBI, YEM BOJIOKHA MUHEPATHHOM BaThI,
U OTJIMYAeTCs OOJIBIION XMMHUECKON CTOMKOCTBIO M MPOYHOCTHIO. [ITOTHOCTh CTEKIIIHHOM BaThI
75...125 xr/m°, TemnonposomHocts 0,04...0,052 Br/(M - °C), mpexmenbHas TeMmIeparypa
npuMeHeHust cTekIssHHOM BaThl 450 °C. 13 CTEKI0BOJIOKHA BBITIOJIHAIOT MaThl, IUIUTHI, TIOJIOCHI
Y IpYTHUE U3JIEINs], B TOM YUCJIE TKaHBIE.

ITeHocTeK10 (STYCHCTOE CTEKIIO) — JIETKUW U MIPOYHBIN MaTepuai SueucTOro CTPOCHHS C
nopuctoctbio 80...90 %. IleHocTexsO MOTy4arOT W3 CTEKISIHHOTO 005 C J00aBICHUEM
razoo0pa3oBatenei (Mena, yris).

[Topbl B MeHOCTEKJE 3aMKHYThIE, TIO3TOMY OHO NPAKTHYECKH HE MOTJIOLIAET BJAry W,
CJIeJIOBATEIBHO, MOPO30CTOIKO. [leHocTeko xopoiio o0padaThiBaeTCs: MIIIUTCS, CBEPIIUTCS.

[Inotrocts menoctekna 200...300 kr/m®. Ilpu Takoli IUIOTHOCTH €ro IIPOYHOCTH
n0BOJIBHO Bbicoka — 0,5...3 MIla. IIpoMBIIUIEHHOCTH BBITYCKAE€T MEHOCTEKJIO B BUIE IUIUT
tonmuHon okosio 100 mm u pazmepom 500x1000 mm. [IpUMEHSIOT IEHOCTEKIIO Jisi TEMIOBOM
W30JISIUM  TIPOMBILUIEHHBIX XOJIOJAWJIBHUKOB, TPYOOIIPOBOJIOB, YKJIQJbIBAEMBIX B TPYHT, U
METAJUIMYECKUX KOHCTPYKLNN 31aHUM.

143



BenyuyeHHbli mepauT U U31eus U3 Hero. BcrydeHHBIN EpIUT NpeacTaBiseT cooon
TEIJION30ISIHUOHHBII MaTepHall, COCTOSIIIUI U3 IIOPUCTHIX 3EPEH.

ChbIppeM CiyXaT TOpPHBIE MOPOJbl BYJIKAHUYECKOTO MPOUCXOKICHHS CTEKIOBUIHOMN
CTPYKTYpBI C HAJIMYMEM CBSI3HOU BOJBI 10 6 %. BecnyunBaHue nporcXoAuT IMyTeM 00Kura mpu
temriepatype 850...1250 °C B pesynbraTe uicnapeHus: Bojabl. [lomydaroT mebeHb ¢ 3epHAMU
paszmepoM OT 5 10 20 MM U MECOK € 3EPHAMH 10 5 MM.

I]ebenb uMeeT cpeHIolo I0THOCTH oT 300 10 600 kr/M3, necok — ot 80 1o 300 kr/me.
BermyueHHBIH TEpIMT WMEET BBICOKYIO THTPOCKOIHMYHOCTh. BomomoriomeHue mo macce
coctasisieT 70 800...900 %, ko3 uruent remnonpoBoaHoctd — 10 0,055 Bt/(m - °C).

[[leObeHp W MECOK MPUMEHSAIOT B KadecTBe 3achIlok npu Temreparype ot —200 °C mo
+1200...1300°C u B Bu€E 3aIOTHUTEIS I JETKUX OETOHOB.

Ha ocHOBe BCHy4EHHOrO0 NEPJINUTA, KOTOPBIM BBIIOJIHIET POJb BBICOKOIIOPHCTOTO
3aMOJIHUTENSA, U Pa3JIMYHBIX CBS3YIOIIMX MOJIY4aroT U3Aenus 0e300KUroBble: OMTYMONEPIIUT,
LEMEHTOIEPJINT, IUIACTONEPIUT, TUIICONEPIUT U OOKUIOBBIE: KEPAMOIIEPJIUT, TMEPIUTOBBIN
JIETKOBEC HAa OCHOBE JICTKOIUIABKUX CBS30K.

bumymonepaum TPUMEHSIOT U1 YTEIUICHUS MW TUAPOU3OJSIUMHA  COBMELIEHHBIX
IOKPBITUM, TEIUIOU3OJISILUM IPOMBIIUICHHBIX XOJIOAWIBHUKOB; nlACcmonepiumsl — B
TPEXCIOMHBIX CTEHOBBIX MAHENAX, I YTEIUICHUS XOJOAWIBHUKOB; YeMeHmonepaum — JJIs
TETJIOBOM M3O0JISIITUU TTPOMBIIIUICHHOTO 000PY/I0BaHUSI U TPYOOIIPOBOIOB MPHU TEMIIEpaType 10
+600 °C;

Cunuxkamonepaum TPUMEHSIIOT ISl U30JISIUU MaHeJel CTEH, XOJOAWIbHBIX YCTaHOBOK,
ropsiyMx MoBEepXHoOcTed ¢ Temnepatyporl no 900 °C; xepamonepaum — i W30JSIIUA
o0opynoBaHusi U TPyOOIPOBOJOB ¢ Temmeparypoi moBepxHoctu a0 900 °C; nepaumossiii
Jleekogec — ISl N3OJIAIMH TOPSYNX MTOBEPXHOCTEHN MPOMBIIIIEHHOTO 000pYy/I0BaHUSI.

BenydeHHBI BepMUKYJUT M HU3JeJMsl U3 Hero. BcCnydyeHHBIW BEPMUKYJIHUT
MPEJICTAaBISIET COOOM TETUIOM3OJISIIIMOHHBIN MaTepuall, TMOoJydyaeMblii B pe3yibTaTe 00Kura
M3MENBUYCHHOTO MUHepana BepMukyiauta. [Ipn HarpeBannn no temmnepatypst 850...880 °C on
BCIIyYMBAETCSI B pPE3yJbTaTe€ HCHApeHUs BOJABI, NPU ITOM PACIICIUISIETCS HAa OTACIIbHBIC
IUTACTUHKH, YBEJINYUBasCh B o0beMe B 15 pa3 u Ooee.

CpeHsist INIOTHOCTh BepMUKYJIuTa cocTasiset 80...200 kr/m3, TeronpoBoHoCT —

0,056...0,07 Bt/(m - °C), temneparypa tuaBieHuss 1210...1350 °C. U3 BcmyueHHOTO
BEPMUKYJIMTA U PA3JIMYHBIX CBI3YIOMIMX (TJIMHE, OUTYME, )KUJIKOM CTEKJIE, IIEMCHTE) MOJIYyYar0T
JKECTKUE TUIMTHI, TOJYIWJIMHIAPBI, CETMEHTBI JUIS TEIUIOBOM HW30JSAIUU  KOHCTPYKIIHH,
o0opynoBanusi, TPyOOTIPOBOJIOB.

SAuyencrtoie OeroHbl. [lpencraBnsioT co0oil MOPHUCTHIM MaTepHai, MOITy4YaeMblil H3
MUHEPAJIBHBIX BSDKYIIMX, KPEMHE3EMHUCTHIX KOMIIOHEHTOB U IopooOpa3oBaTeneil. B kauectse
BSUKYILUX HPHUMEHSIOTCS HW3BECTb, LIEMEHT M Tuic. KpeMHEe3eMHCTBIM KOMIIOHEHTOM, B
OCHOBHOM, CIIY’KUT MOJIOTBIM KBapLEBBIH MIECOK, & TAKXKE 30J1a-YHOC, METAJULYPTUYECKHUE IIIJIaKH.
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[Topbl co3maroTcst 3a cueT BBeNEHUsI razooOpa3zoBaTeneil (aJlOMUHHUEBOW MYAPHI) WU
neHooOpazoBaresnei (KieekaHu(oIbHOr0, CMOJIOCAIOHUHOBOTO, THPOIN30BAHHON KPOBH).

[Io cnoco0y TBepAeHUS SYEUCTbIe OCETOHBI pA3JENsAOT Ha HEaBTOKJIABHBIE U
aBTOKJIaBHble. HazBaHus syencroro OETOHAa OTpa)karT crnocod 00pa3oBaHHS IMOP U BUA
BSDKYIIETO: Ta30CUJIMKATHI, MMEHOCUIMKATHI, ra300€TOHBI, TIEHOOETOHBI, Ta30MUIaKOOETOHBI H

T.1..

Tenaon30SIIIMOHHBINA SIYEUCTHI OETOH BBIITYCKAETCS CO CpeAaHel IoTHOCThIO 10 500
kr/m°. Ipesen IpOYHOCTH ITPH CKaTHM cocTaBiseT He Meree 0,8...1,2 MIla, TemIonpoBOAHOCTS
— 0,11...0,128 B1/(m - °C). IInuThl U3 g4eucToro O€TOHa MPUMEHSIOT JJISl TETUIOU30JIAINU
CTPOUTENIbHBIX KOHCTPYKIIMH © TOBEPXHOCTEH MPOMBIIUIEHHOTO OO0OpyAOBaHUS TMpH
temneparype 1o 400 °C.

AcOecTocoaep:kaniue MaTepuasbl 4 u3geans. K acoecToBbIM MaTepraiaM U U3ICTUAM
OTHOCST acOecToBble Oymary, IIHyp, TKaHb, IUIUTH U Ap. AcOECT MOXKET OBITh TAK)KE YaCThIO
KOMIIO3UIIMU, U3 KOTOPBIX H3TOTOBISIOT Pa3HOOOpa3HbIE TEIUIOM3OJISIIMOHHBIE MaTepHAIIbI
(coBenmuT u np.). Llennvie ceoticmea acbecma: TeMIEPaTypOCTONKOCTh, BBICOKAs MPOYHOCTH,
BOJIOKHUCTOCTb U JIp.

Acbecmosas O6ymaza — OTHECTOMKHMM JINCTOBOW WJIM pYyJNOHHBIA Marepuan. Pazmepsl
muctoB 1000x950, Tommuua 0,5; 1 m 1,5 MMm. bymary B pyloHax BBIIYCKAalOT C IIMPUHOU
nosiotHa 670, 950 u 1150, Tonmmunoii 0,3; 0,4; 0,5; 0,65 u 1 Mmm. [TnoTHOCTE acbecToBOM Oymaru
650...1500 xr/m%, remmonposoauocts 0,1 Br/(M - °C), Temneparypa npumenenus 10 500 °C.

Acbecmoswiii kapmon — JUCTOBOM MaTepHall, U3rOTaBIMBAEMBbIi U3 acOECTOBOM Oymaru
WK U3 acOeCTOBOTO BOJIOKHA, CMEMIAHHOTO C KAOJMHOM U KpaxmaioM. CpelnHss TUIOTHOCTb
kaproHa coctasisier 900...1000 kr/m3, TemonposogHocts — 0,157 B1/(M - °C). IIpuMeHsOT
€ro JJIsl U30JISIIUH TIOCKUX TMOBEPXHOCTEN U TpyOOonpoBo 0B rpu Temneparype 10 S00 °C.

Acbecmoswiti wiHyp W3TOTOBISAIOT quametrpoM 0,75...55 MM U3 HECKOJIBKHX KPYYEHBIX
Huteil. [lIHypbl HaMaThIBAalOT B KIYOKHM WU OyXThl W YIAKOBBIBAIOT B OyMmary WiH
MOJIMATWICHOBYIO TUICHKY. [IIHYyphl NpUMEHSIOT A1 TETUIOBOM H3OJSIUMU TPYyOOIPOBOJIOB
MaJIBIX TUAMETPOB (110 89 MM) U MPOMBIIIIIEHHOTO 000pyAOBaHwMs IpH TeMieparypax jo 500 °C.

Acbecmogyto mkans BBIMTYCKAIOT B BUAC PYJIOHOB IJIUHOMN 10 25 M, mupuHoM 1...1,5 M,
tomuuHoi 1,4...1,5 mM. IInoTHOCTE acGecToBOM TKaHK okoyo 600 Kr/m3, TemIonpoBOAHOCTE
okoJi0 0,1 Bt/(m - °C). Ucnonb3yroT Takylo TKaHb U1 OOIIMBKU FTOPSAYUX TPYOOITPOBOIOB MaJIbIX
JTNaMETPOB.

Cosenum - Hamboyee pacHpOCTPaHEHHbI B Halleld cTpaHe acOecToMarHe3uajabHbIN
TEIUJIOU30JISIIUOHHBINA MaTepual, ChIpbeM ISl IPOU3BOICTBA KOTOPOTro ciykat gojaomut (80 %)
u pacnyumeHHblii acoect (20 %). CoBelaUTOBBIA MOPOLIOK 3aTBOPSIOT BOJIOM M HAaHOCAT Ha
U30JIMPYEMYIO IOBEPXHOCTb.
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14.4. AKycTHYeCKHE MATePUAJIbI U 311U

B pesynbrare Oecnopspo4HbIX KoJeOaHMH (U3NYECKON NPUPOABI BO3HUKAET IIYM.
Pa3nuuaror mymel BO3AYLIHBIE W ynapHble. BO3QymIHBIA IIyM pacHpoCTPaHAETCS B BHUAC
3BYKOBBIX BOJIH B BO3JYyX€, yIapHBIM IIYM BO3HUKACT NPHU BO3ACHUCTBHUAX HAa KOHCTPYKIMIO.
M cTOYHMKOM ITyMa MOKET OBITh JBUKYIIUICS TPAHCIIOPT, Pa3IMYHbIE MAIlIMHbI 1 MEXaHU3MBI,
MY3bIKaJIbHBIE HHCTPYMEHTBI U IIP.

YpoBHU IIyMa HOPMHUPYIOTCS B 3aBUCHUMOCTH OT Ha3HAYEHUS MOMEIIECHUS U YaCTOTHI
3Byka. [ mpous3BOoACTBEHHBIX mnomenieHut oHu  coctaBisaoT  80..85 ab, s
aamuHucTpaTuBHBIX — 38...71 nb, 6omeau — 13...51 ab. I1pu npeBbimenuy myma Ha 15...20
b npou3BoAUTENBEHOCTH TpyAa noHuxkaercss Ha 10...20 %. [loBbleHHBIN IIyM OTPULATEIBHO
CKa3bIBAETCA HA 3JI0POBHE UETOBEKA.

CHmxeHue mymMa A0CTUracTCda pasjiniHbIMH MCTOAaMH, B TOM YHUCJIC U TPUMCHCHUCM
AKYCTUYCCKHUX MATCPHAJIOB — 3BYKOIIOTJIOIIAIOIINX W 3BYKOU3OJIAITHOHHBIX.

3BYKONOIJIOIIAKOIIME MATEPHAJBI IPUMEHSIOT /17151 00pbOBI ¢ iyMoM. OHU TOHUKAIOT
SHEPTUI0 MAJAIOIIMX HAa HUX 3BYKOBBIX BOJIH M CHUXKAIOT YPOBEHb IIyMa B IMOMEIICHHSX.
O} PeKTUBHOCT,  3BYKOIOTJIOMIAOIMIUX ~ MaTEepHaoB  OICHUBAeTcs  KOd(h UIIMEHTOM
3BYKOMOIJIOIIEHHUS] a, KOTOPBIM paBEH OTHOILICHUIO KOJMYECTBAa IOTJIOIIEHHOW 3BYKOBOM
sHeprun E oz K 001IEMY KOJIUYECTBY MAJAIONIEH HAa MOBEPXHOCTh MaTepuana dHEpPTuu Enqo B
equHuiy BpeMeHU (2 = Enor / Eiw). K 3ByKOMOTIOmIarOmuM OTHOCSAT MaTepualbl C
K03 (ULKMEHTOM 3BYKOINOIJIONIEHUs] Ha cpelHux yactorax Oosee 0,2. DT0 Marepuanbl C
OTKPBITOH ITOPUCTOCTHIO.

B kadecTBe 3BYKOIOIVIOMIAIOIIMX IPUMEHSAKOT TEIUIOU3OISLUOHHBIE MAaTepUaibl M
CIIEIMAJIbHO M3TOTOBJICHHBIC JUISL OTUX LIEJIEW IIJIMTHI: MUHEPAJOBAaTHbIE HA CUHTETHYECKOM M
KpaxMallbHOM CBSI3YIOIIUX, JBYXCIIOMHBIC JIPEBECHOBOJIOKHHCTBIE, M3 SYEHCTOrO OETOHa,
aKyCTUUYECKHE TUIICOBBIC Mep(opupoBaHHBIE U aCOECTOLIEMEHTHBIE AKYCTUYECKUE IKPAHBI.

Munepanosammuvle niumel Ha CUHMeEMUYECKOM cea3youjem. VI3roTaBnuBaT U3
MUHEpaJIbHOM BaThl U MOJUMEPHOTO CBA3YIONIET0. B kauecTBe CBA3YIOIIETO MPUMEHSIETCS CMECh
MOJIMBUHUJIAIIETATHON ASMyNnbCcUU U (peHosocnupToB. [IIUTHI TPUMEHSIOT B KA4YECTBE
3BYKOMOTJIOMIAIOIINX OOJIHUIIOBOK B OOIIECTBEHHBIX 3J]aHUSX.

Mumnepanosammuole 36yKOno2nowaOwue NaumMvl HaA KpaxmaibHOM céasyowem. Jlns
W3TOTOBJICHUS IPUMEHSIOT IPAHyJIMPOBAaHHYIO MUHEPAIbHYIO BaTy. B KauecTBe CBA3YHOLIETO —
Kpaxmai. [l TOBBIIIEHUSI OTHE-, OMO- U BJIAroCTONKOCTH — pa3Iu4HbIe TOOABKH.

[LTUTH IPUMEHSIOT WX JUTS 3BYKOTIOTJIOMIAFOIIUX OOHMIIOBOK B OOIIECTBEHHBIX 3IaHHIX
npu BiaaxxkHoctu He 6oinee 70...80 %.

Heyxcnotinvie Opesecho8oI0KHUCMble NAUMbL U3 MITKOH U TBEpI0H nep(HOpHUpOBaHHBIX
TUTAT, CKJIEEHHBIX MEXTY COOO.

[TepdopupoBaHHbIi S5KpaH yIydIIaeT CBONCTBA 3BYKOIOTIIOMIAIOIINE CBOWCTBA.
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[ToporuiactoBble  MIUTHI MOJMYpEeTaHOBble U “BuHMIOP” UW3roTaBIMBAaIOT U3
ra30HANbBUICHHBIX MJIACTMACC CO CKBO3HOM mopu3anuei. [IpuMeHsoT B kauecTBe TylIuTeNeH
BEHTWIALIMOHHBIX CUCTEM.

[Imutel 13 GeroHa “Cunaknop” M3roTaBIMBAIOT MO TEXHOJOTUM TEILIOU3OJISIIIUOHHOTO
razooerona. J[yig mMoOgydeHHs] CKBO3HOM TMOPHUCTOCTH BBOJST IMOBBIIIEHHOE KOJIHMYECTBO
razooopazoBatens. [IpUMEHSIIOT 1 3BYKOINOIVIOMIAIOMIMX OOJIUIIOBOK OOIIECTBEHHBIX W
MIPOMBIIITICHHBIX 3/1aHHH.

Axycmuueckue euncogvle neppopupoeaHHvie naUmMvl COCTOST HU3 APMHUPOBAHHOIO
nepOpUPOBAHHOTO PKpaHa, MUHEPAIbHON BaThl U altOMUHUEBON ¢onbru. [IpumeHstor mis
OT/ZIEJIKK MOTOJIKOB.

Acbecmoyemenmuvle akycmuyeckue 3Kpanvl TPEACTABISIIOT coboii epdopupoBaHHbBIC
acOectorieMeHTHbIe  TIUTB. OHHM  MOTYT  HM3TOTaBIMBAaTBCA C  MHHEPAJIOBATHBIM
3BYKOIIOTJIOTHTENIEM WiiH 0e3 Hero. [IpuMeHs 0T 11t 00UITOBKH CTEH U TIOTOJIKOB.

3BYKOM30JISIIUOHHBIE MATEPHAJBI TPUMEHSIOT Uil HW30JALHUM OT YJApHOTO U
BO3IyIIHOTO MIyMOB. OHM JOJDKHBI 00JaJaTh MallbIM JUHAMUYECKUM MOMAYJIEM YIPYTOCTH.
[Ipoknagounbie MaTepuaibl, NPUMEHsIEMble B TMEPEKPHITUSIX, B aMopTHU3aTOpax IOJ
000pyZ0BaHKE U JIp., TOJDKHBI UMETh MaJible OCTAaTOYHBIE AedopmMaluii BO BpeMEeHHU. TaKuMH
CBOMCTBaMU 00Jaal0T MaTepualsl ¢ mopuctoctsio 40...90 °C.

B kadecTBe 3BYKOM3OJSAIMOHHBIX MAaTEPUATIOB MPUMEHSIIOT MUHEPAJIOBAaTHBIE MSTKHUE U
JKECTKHE IUINTBl HA CHHTETMYECKUX CMOJIaX CcO cpedHed mmoTHocThio 50...150 kr/md
CTEKJIOBOJIOKHHMCTBIE MAaThI M ILUTHTHI CO cpeHel moTHOCThIo 30...250 kr/M3, acOecToBbIE MaTH,
MATKHE JIPEBECHOBOIOKHUCTBIE IUIUTBI CO CpeAHel IIoTHOCThI0 150...250 kxr/m3, ryGuaTas
pe3uHa U AIACTHYHbBIC TIOJUMEPHI U3 MOJUYpPeTaHa, MOJIUBUHUIXIIOPUAA. 3BYKOU3OSAIIUS MO
JIOCTUTAETCS 3a CUET MPUMEHEHUS TETUTOM3O0JISILIMOHHOTO JINHOJIEYMa.
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15. THAPOU3OJIAHUOHHBIE U KPOBEJIBHBIE MATEPHUAJIbBI HA OCHOBE
KOAI'YJIAIHIUMOHHbBIX U ITOJIMMEPHBIX BSAKYHIUX

OnuH U3 BaXXHBIX BONPOCOB B CTPOUTENBCTBE — 3allMUTA 3AAHUM M COOPYXKEHUH OT
BO3/JICHCTBUSL aTMOC(EPHBIX OCAJIKOB, BO3AYIIHBIX BOJASHBIX MapoOB, TPYHTOBBIX BOA U Jip. Bo
BCEX ATUX CIy4asX OCHOBHYIO POJIb UTPAOT TMAPOU3O0JIALIMOHHBIE U KPOBEIBHBIE MaTEPUAIbI,
KOTOpBIE MPEIONPEACISIIOT JAOATOBEYHOCTh 31aHUM U COOPYKEHHU. [ MApOM30IALMOHHBIE U
KpPOBEJIBHBIE MaTepuajbl NOAPA3JECISIOT HAa OMYJIbCHUU, MNAaCThl, MACTHUKH, 3JIACTHYHBIE
repMETU3HPYIOIINE IPOKIIAJKH, PYJIOHHBIE, JINCTOBBIE, ININTOYHBIE U IUIEHOYHbIE MaTepuasl. B
3aBHCHUMOCTH OT BXOJSLIUMX B COCTAaB T'HMAPOM3OJIALMOHHBIX M KpPOBEIBHBIX MaTepUajoOB
BSUKYILUX TMOJPA3ACNAIOT Ha OUTYMHBIE, JErTEBbIE, JETTe-OMUTYMHBbIE, OMTYMHO-PE3HMHOBBIE,
NOJIMMEPHBIE, TOJTUMEPHO-OUTYMHBIE U T. II.

15.1. butymHbIe U 1erreBble SMYJIbCUN U MACTbI

IMYJAbCHM — JUCIEPCHBIE CUCTEMBI, COCTOSILIME M3 JBYX HE CMELIMBAIOIINXCS U HE
PacTBOPSIOIIMXCA IPYT B IPyre KOMIIOHEHTOB.

Jlnst mpurotoBneHus: OUTYMHOU WIIM JIETTEBOM AMYJIbCUU MPUMEHSIOT ci1a0ble BOAHbBIE
pacTBOpbl  NOBEPXHOCTHO-AKTUBHBIX  BEIIECTB  WIM  TOHKOJMUCIIEPCHBIE  TBEpJbIE
HOPOLIKUAMYJIBIaTOPbl, KOTOPbIE MOHMKAIOT MOBEPXHOCTHOE HATSDKEHHUE MEXAYy OUTYMOM U
BOJIOM. B KauecTBe 3MyIbraTOpOB UCHOJB3YIOT OJIEMHOBYIO KMCIIOTY, aCHI0JI U JIp. DMYJIbCUH
BBINYCKAaIOT OUTYMHbIE, TOJTUMEPHBIE, OUTYMHO-TIOJIMMEPHBIE U JIp. VIX UCHOIB3YIOT B KaUECTBE
TPYHTOBOK U MOKPBITUIA, HAHOCAT B XOJOJHOM COCTOSIHUU Ha CYXYIO WJIHM CBIPYIO TOBEPXHOCTb
MOCJIONWHO. /{71 yBeTMYEeHHS BOJOCTORKOCTH OUTYMHBIX AMYJIBCHI B X COCTaB BBOJIAT JOOABKHU
I'KK-10, I'KIK-11, usBectkoBoe MOJIOKO W Ap. st TMApOM30I1UMN THAPOMEINOPATUBHBIX
COOpY’KEHUI UCIOJIB3YIOT, KpoMme TOTO, O6utrymMHO-(heHom0PpOopMaTbICTUAHYIO,
OUTyMHOKapOaMUAHYIO, 1 IPYTHE B TOM YHCJIIE TIOJIMMEPHBIE SMYIIbCUH.

IMacTbl TPUTOTOBISIOT M3 CMECH OHMYJIBTHPOBAHHOTO OHTyMa M TOHKOMOJIOTHIX
MUHEPAJIBHBIX MMOPOUIKOB (HEralleHOW WMJIM TallleHOM W3BECTH, IUIACTUYHBIX IVIMH, Tpemeia u
ap.). IlpumeHstoT MX B KadyecTBE TIPYHTOBOK U TOKPBITHMM JUIsi BHYTPEHHUX CJIOEB
TUAPOU30JISIIUOHHOTIO KOBpPA WA B KaY€CTBE BSDKYILErO ISl U3TOTOBIEHUS XOJOJAHBIX MACTHK

u JIp.

15.2. KpoBesibHbIe U THAPOU3OJISIHMOHHbIE MACTHUKH

MacTukaMH Ha3bIBalOT ILIACTUYHBIE CMECHU OpPraHN4YCCKUX BsXKYIIHUX BCHICCTB C
MHUHCPAJIbHBIMH HAIIOJIHUTCIIAIMHU U I[O6aBKaMI/I. B 3aBucumoctH OT HNCXOJHOI'0 BAKYHICTO
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MAacCTHUKU pa3eNsiioT Ha OUTyMHBbIE, OUTYMHO-PE3UHOBBIE, AerteBbie U Ap. [lo cnocoby
NpuUcOmMo8ieHus U NpuMeHeHus: MACTUKH OBIBAIOT TopsYue U XOJoAHble. [lo HaznayeHuro
MacTUKH  TOAPA3ACISIOT  HAa  KPOBEJBbHBIC, KPOBEIbHO-TUAPOU3OJSLIMOHHBIE U
TUAPOU3OJISAIIMOHHBIE ac()aTbTOBBIE.

butymHasi MacTHKa — OJHOpPOJHAs Macca, cocTosmias u3 HeTIHBIX OUTYMOB,
HaIOJHUTENEeH 1 100aBOK. HamomHuTe u A7 MaCTUK MOT'YT OBITh MBUIEBUIHBIC (M3BECTKOBBIN,
JIOJIOMUTOBBIN, KBapleBbIH M Jp. MOPOIIKH), BOJIOKHHUCTBIE (acOect, acOecTtoBasi IbUIb,
MUHEpajbHas BaTa U Ap.) WM KOMOMHHPOBAHHBIC (CMECh MBUICBHUIAHBIX U BOJOKHUCTHIX). MX
BBOJIAT /IS COKPAIIICHUS pacxoaa OMTyMa, MOBBIIICHHS TeTNTIOCTOMKOCTH MAaCTHK M YMEHBIIECHUS
WX XPYOKOCTH TP TIOHWKEHHBIX Temreparypax. B kadecTBe [00aBOK HCIOJB3YIOT
MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, AHTUCETITUKU U JIP.

bumymnvle copsiuue macmuxu TOTOBAT HarpeBanrem 6utymoB 110 160...180 °C ¢ mocnegyronmm
BBEJICHUEM B PaCIlIaB HAMOJHUTENSA U J00aBOK. BeIyckaloT OUTYMHBIE TOPSAYNE MAaCTHKU
cnenytomux Mapok: MBK-T"-55, MBK-I'-65, MBK-I"-75, MBK-I"-85 u MBK-I"-100 (MBK-I" —
COKpAILEHHOE Ha3BaHUE MACTHKH, a IU(PbI YKa3bIBAIOT €€ TEMIOCTOUKOCTB).

butymMHO-pe3uHOBasi M30/ISHOHHAST MACTHKA IIPEJICTaBIsIeT COOOM OJHOPOJHYIO
MHOTOKOMITIOHEHTHYIO CMECh COCTOSIIIYI0O U3 KPOBEJIbHBIX OHMTYMOB, MEJIKOH pPE3MHOBOU
KPOILIKH, TJIacTU(UKATOpPA U AaHTUCENTUKA. MacTUKY BBIYCKalOT ciaeAyromux Mapok: MBP6S5,
MBP-75, MBP-90 u MBP-100. [1o cpaBHeHuI0 ¢ ropsiueld OUTYMHOM KpOBEIbHOW MAaCTUKOM OHa
00J1a/1a€T MOBBIILIEHHBIMH 3JTACTUYHOCTBIO, THOKOCTHIO K MOPO30CTOHKOCTBIO.

Xonoonvle 6umymHvle MAcmMuky COCTOST U3 CMECH HE(PTSIHOro OMTyMa, OpraHMYEeCKOro
pactBopuTens (COMIPOBOE MAacio, KEPOCHH, W Ap.), HAMOJHUTENS (HU3KOCOPTHBIA acOect),
IUIacTU(UKATOPa U AHTHCETITHKA.

HaubGonee pacnpoctpanena xonoaHas OutymHas wmactuka Mapku MBK-X-1.
[TpumeHeHre X0I0IHBIX MACTHK OCHOBAHO HA CBOMCTBE COJIIPOBOTO Macja pacTBOPSATH OMTYM
U TPOCAYMBATHCS B PYJIOHHBIN MaTepua. X0J0HbIE MACTUKH XOPOIIIO CKICHBAIOT OUTYMHBIC U
PYJIOHHBIC MAaTEPHAITBI MEKy COOOH M MPUKIICUBAIOT MX K OTPYHTOBAHHOMY OCHOBAHHUIO.

JlerreBble MAaCTUKH IIPUTOTOBIISIOT U3 AETTEBOTO BSXKYILETO (CIIaB KAMEHHOYTOJIBHBIX
NEKOB C aHTPALICHOBBIM MaciioM) U HamojHutened. [IpuMeHsoT Takue MACTUKU IS
NPUKIECUBAHUS W CKICUBAHUS PYJOHHBIX [JEITEBbIX MAaTEpUAIOB IPU IPOU3BOICTBE
TUIPOU30JIALIMOHHBIX U KPOBEJIBHBIX PadoT.

15.3. 'epmeTu3upyromme MaTepuaibl

[Ipu MOHTaXe CTEH KPYIHOIMAHENIbHBIX 3[JaHUIM MaHeNu OOBIYHO COCAUHSIOT APYT C
JIPYroM CBAapKOW CTAJIBHBIX 3aKJIANHBIX AcTanel. [Ipu aToM Mexay maHensiMu OCTArOTCs BB
mpuHoit 20...30 MM. YIIIIOTHSIOT (T€pPMETU3UPYIOT) CTHIKA MEKIY MaHeNsIMU CTIeUaTbHBIMU
MaTepHajlaMi — TepMeTUKaMM. Tak Kak B IIpoLecce DKCIUIyaTalluy 3[aHus LIMPUHA CThIKA
MEHSIETCS BCJEICTBUE TEPMHUYECKUX M APYTUX JedopMarif, TePMETHKH KPOME BOJO- U
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aTMOC(EPOCTONKOCTH JOJDKHBI 00NagaTh YIPYTMMHU CBONCTBAMHM W XOpOIIEH aare3wen K
OeToHy.

B 3aBHCHMMOCTH OT CTPYKTYpHOTO COCTOSIHUS B MOMEHT NPUMEHEHHUS pPAa3IUyaioT
eepmemusupylowue MACmMuKu U 21ACMUYHble NOpUcmvle NpoKIaAoKu. 1 epMeTH3upyrolue
MAaCTHKH, B CBOIO OYEPE/Ib, MOTYT OBITh TBEPACIOLINE U HETBEP/ICIOIIHE.

I'epmMeTn3upyommue HeTBepAeOIINEe MACTHKHM IPEICTaBISAIOT COOON TI'yCTO-BS3KYIO
Maccy, KOTOpasi OCTaeTCs INIACTUYHON B TEYEHHUE BCErO CPOKa dKCILTyaTanuy 3aanus. [lomyqator
UX Ha OCHOBE IIOJUU300YTMJIEHA M CHUHTETHYECKMX KaydyKOB, IJIACTU(PUIUPOBAHHBIX
MUHEpaIbHBIMI MacJIaMH U HAIlOJHEHHBIX MOPOLIKOOOPA3HBIM MEJIOM WM U3BECTHSIKOM.

Haubonbiiee pacnpocTpaHeHne Cpeid HETBEPACIONIMX T€PMETUKOB MOJIy4YHia MacTHKa
YMC-50, coxpansitoiias cBou (pU3MKO-XUMHUYECKHE CBOMCTBA B MHTEpBaje Temreparyp oT +70
no —50 °C. YMC-50 pexomeHayeTrcs JUisl T€PMETHU3allMd BEPTUKAIBHBIX U TOPU30HTAIBHBIX
CTBHIKOB TIaHEJIEH KPYMHOMaHEIbHBIX 3JaHUM U MECT MTPUMBIKaHHSI OKOHHBIX U IBEPHBIX OJIOKOB,
a TakKe JUIsl YIUIOTHEHHUS 3a30POB M0 NEPUMETPY BHYTPEHHUX CTEH U MEPETOPOAOK.

TBepaeonue MaCTMKM — MAaCTUKH Ha OCHOBE IOJIMMEPOB, 3aTBepieBaroiue 0Oe3
nogorpeBa. OOBIYHO 3TO JBYXKOMIIOHEHTHBIE MACTHUKH, KOTOPBHIE M3TOTABIMBAIOTCS U3 JABYX
NacT - TepMeTU3HpYIoIei u oTBepkaatomei. [lepen ynorpediaeHrnem o6e macThl CMENINBALOT.

OcHo6HOUL 810 08YXKOMNOHEHMHbIX MACMUK — THOKOJIOBbIE MACTUKH, TIOJTy4aeMble Ha OCHOBE
KUJKUX TTONUCYITHGUIHBIX (THOKOJIIOBBIX) Kay4yKOB, CIIOCOOHBIX K BYJIKAHU3AIIUU TTPH OOBIYHOM
TeMIepaType — MpakTHUIecku 0e3 ycaaku. B oTBepKI€HHOM BUJE THOKOJIOBBIEC KayqyKH
0071a/1at0T BBICOKOHM aTMOC(EpOCTONKOCTBIO U MOPO30CTOMKOCTHIO. HopManbHO
BYJIKAaHU3UPYIOTCS ipu Temneparype 1o 5 °C. Temneparypa xpynkoctu — 40 °C.

B xadecTBe HAMOJTHUTENS B THOKOJIOBBIX MAaCTHUKaX MPUMEHSIIOT Caxy (YepHbIE MACTHKHU)
Y KaOJIUH (CBETJIbIC MACTUKH).

OOHOKOMNOHEeHmMHble — MUOKOJIO8ble  MACMUKY — OTBEpXKIArOTCs  0e3  BBeICHUS
BYJIKaHM3aTOPOB. [10I0XKUTENbHOE CBOMCTBO ATUX MACTHK — CIIOCOOHOCTh OTBEPXKIIAThCS TPHU
TeMIiepatype Bo3ayxa 1o —15 °C.

DJIacTHYHbIe NMOPHUCThIE MPOKJIAJAKH IPUMEHSIOT KaK B KauyeCTBE CAMOCTOSTEIBHOTO
repMETU3HUPYIONIET0 MaTepuaia, Tak U B KayeCTBE OCHOBBI MOJ MAacTHUKy. B cTpoutenbcTse
HIMPOKO NPUMEHSIOT F€PHUT, TOPOU30I.

I'eprnum — TIOPUCTBIA PE3MHOBBIA KT'YT KOPHYHEBOTO LBETA C TOHKOW IJIOTHOM
000JI0YKOI M MOPUCTOM CEPALIEBUHOM, IIOIy4aeMOil Ha OCHOBE MOJUXJIOPOIIPEHOBOIO Kay4yKa.
VYKnaapIBalOT €ro B IIBBI, MPEIBAPUTEIHHO 0OMa3bIBasi KyMapOHOBO-KayuyyKOBOW MacTHKOM,
KOTOpasi 00ecreurnBaeT aire3ui0 TePHUTOBOTO JKI'yTa K OETOHY U MOJHYIO HEMPOHUI[AEMOCTb
cThIKa. ['epHUT coXpaHseT CBOM CBOMCTBA B MHTepBasie Temmeparyp ot —40 o +70 °C.

Ilopouzon — TOPUCTBIA ANACTUYHBIA I€PMETUZUPYIOIIUA MAaTEpHUAJI, BBITYCKAEMBbIA B
BHJIE )KT'YTOB KPYTJIOT0, OBAJILHOTO WU NMPSIMOYTOJIbHOrO ceyeHus nuamerpom 30, 40, 50 u 60
MM. Ero wH3roToBisitOT M3 CTapod pe3UHBbI, KOTOpPYI IiepepadaThlBalOT B KPOUIKY H
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NEBYJIKAHU3UPYIOT BMECT€ C HEPTSIHbIM JUCTUJUIATOM, 3aTéM B Maccy BBOJSAT
nopooOpa3oBaTelib, BYJIKaHU3UPYIOIIUA PEareHT U aHTUCENTHK.

15.4. PyjioHHbIe THAPOU30JISIIUOHHBIE U KPOBeJIbHbIE MATEPUAJIbI

I'uapou3onssuMoHHbIEe MATEPHAJIBI CITYXKAT JUIsl U30JISIUN COOPYKEHUN OT MPOHUKAHUS
Biaru. OHM JOJIKHBI 0071a1aTh BEICOKOU CTENEHBIO BOJOHEIPOHNULIAEMOCTH, HE pa3pylIaThCs BO
BHEIIHEH cpene, ObITh TOCTATOYHO TMOKUMH, UMETh BBICOKYIO Je(OpMATHUBHOCTH (HE /1aBaTh
TPEeIIMH M pa3pblBOB MpPHU TEMIEPATypOyCaTouHbIX AedopManusx) U Ap. B kauecTBe
THIPOU3OJISIIMOHHBIX MaTEPUaIOB UCHOIB3YIOT THAPOU30IL, U30J, (HOIBrou30JI, CTEKIOU30I U

zp.

T'uopouson — pynoHHBIN OECTIOKPOBHBIN OMOCTOMKUN MaTeprai, U3rOTOBISIEMbINA TyTEM
MIPOIUTKH acOECTOBOTO KapToHA HePTIHBIMU OMTyMaMu. [ MAPOM30J1 BRIMMYCKAIOT B PYJIOHAX C
IUPUHON moJsioTHa 950 MM, momaaso 20 M2, I'uapounson ynorpeOastoT ajiss MHOTOCIOWHOM
OKJICEUHOU TUJIPOU3OJISIIIUU MTOJ3EMHBIX COOPYKEHUH, ISl TUAPOU3ZOJISAIUN TNIOCKUX KPOBEJIb.

Py.]'IOHLI THAPON30J1a XPAaHAT U TPAHCIIOPTUPYIOT B BEPTUKAJIbHOM ITO0JIOKCHHUU.

U301 — 310 6€30CHOBHBIN OMOCTONKHIA 371aCTUYHBIN PYJIOHHBIN MaTepHall, OJTydaeMbIit
13 OUTYMHO-PE3WHOBOTO BSDKYIIETO HAMOJHUTENS, MiacTugukaropa W aHtucentuka. Ero
BBIITYCKaIOT B BUJE noioTeH muprHoi 800 u 1000 MM, TonumHon 2 MM U amuHou 10...12 M,
CBEPHYTHIX B PYJIOHBI.

OrtoT Marepuanl 001aJaeT BBICOKOW J0JTOBEYHOCTHIO, TEMIEPATYpPOYyCTOWYUBOCTHIO,
HE3HAYUTENIbHBIM BOJOMOIJIONIEHUEM U COXpPaHAET DJAaCTUYHOCTh IPU OTPULIATEIbHBIX
TeMIeparypax.

@onveouson TPEACTaBIACT COOOM PYTOHHBIM ABYXCIOWHBIM MaTepuan U3 TOHKOU
pudneHod WM THAAKOM  (GONBrH, TOKPHITOM C HIKHEH CTOPOHBI  3alIUTHBIM
OUTYMUHU3ZUPOBAHHBIM COCTaBOM. DOIBIOM30J1 BEITYCKAIOT B PYJIOHAX C ITUPUHOM MOJI0THA 960
MM.

BremHsss moBepXHOCTh (POJIBrOM3071a MOXKET OBITh OKpallleHa B pa3ludHbIC IIBETa
aTMOC(HEpPOCTOMKUMH KPaCKaMH.

@o1b20U301 — BOJIOHETIPOHUIIAEMBIH U JOJTOBEYHBIH MaTepual, He TpeOyroumi yxoaa
B TEUCHHUE BCErO IMEpHOJa JKCIUTyaTalu. B CHIy OTpakaTelbHOW CIIOCOOHOCTH (PONBrH OH
HarpeBaeTCs MEHbBIIIE aHAJIOTHYHBIX KPOBEIb YEPHOTO IIBETA OT COTHEYHBIX JTydeil. OH OAaTINB
B 00paboTKe, THOOK, XOPOIIIO PEKETCS U TBO3AUTCSI.

QDonveouzon  NOAPABLEIAETCS  HA  THAPOM3OILSIUOHHBIA UM KPOBEJBHBIM.
T'uopousonayuonnviyi UCTIONB3YIOT U1 YCTPOMCTBA 3aLIUTHOIO T'MJIPOU3OJIALIMOHHOIO CIIOS
TEIUIOU30JISIUU  TPYOONpPOBOJIOB, TepPMETHU3AIlMM CTHIKOB Ha KPOBEJIBHOM MMOKPBITHH.
Kpoeenvrnviu mpenHasHayeH 1l yCTPOMCTBA BEPXHETO CII0S1 PYJIOHHOTO KOBpPa KPOBEIIb.

Cmexnouzon ABASIETCS PYJIOHHBIM MAaTCPHAJTIOM, KOTOpBIfI IMOJIY4aroT IYTECM HAHCCCHUS C
ABYX CTOpPOH Ha MNOBCPXHOCTb CTCKIIOBOJIOKHHCTOI'O XOJICTa 6HTYMHO'p63HHOBOﬁ MacCChI.
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[TpuMEHSIOT CTEKIION30JI 17151 OKJICEUHOM THAPOU30IISAIIMHA HECYITUX KOHCTPYKIUHN 31aHUI U TIPU
YCTPOMCTBE TIOCKUX KPOBEIIb.

PysnonHble KpoBe/IbHble MaTepHadbl. JTU MaTepHalibl BBINYCKAIOTCS B pyJIOHAX
qumHo# 10...30 M ¢ mmpunoi nonotHa 1000, 1025 u 1050 mM. OGnacTs IpUMEHEHUS — 3/IaHUS
U COOpPY)KEHHUs pa3IMyHOro Ha3HaueHus. [Ipum HakieuBaHWM HECKOJIBKMX CJIOEB Hauboiee
IIPEANIOYTUTEIbHBI OHU ISl KPOBEJIb € YKJIOHaMH 2,5...5 %.

[Io Buay NPONUTKH PYJIOHHBIE KpOBEIbHBIE MaTepuajbl JAENAT Ha OUTYMHBIE,
NoJIMMEpHbIEe, OMTYMHO-TIOTUMEPHBIE U Ap. B KauecTBe pyJIOHHBIX KPOBEIBHBIX MaTepUaJIOB
UCIOJIb3YIOTCS: CapaTMAacT, THEPOMACT, (GUIIN30J1, JJIa0UT, U30JI€H, PYHAKPOM U Jp.

Capammacm — DpPYJOHHBIA KpOBEJIbHBIM HAIUIABISEMbId OWTYMHBI MaTepual,
MpEHAa3HAYCHHBIN JIJI1 yCTPOMCTBA KPOBEIb 3JaHUN U COOPYKEHUIN Pa3IMYHOIO Ha3HAYCHHS BO
BCEX KJIIMMATHYECKUX pailOHaX CTPaHBI.

Martepran mnonay4yaroT NOyT€M JABYCTOPOHHEIO HAHECEHUS Ha CTEKIOBOJIOKHUCTYIO
(CTEeKJIOTKaHb, CTEKIIOXOJICT) WM MOJUI(PUPHYIO OCHOBY OMTYMHO-MHHEPAIHHOTO BSIKYIIETO,
COCTOSIIIETO U3 OUTYyMa U MUHEPAJILHOTO HAMIOJHUTEIS B BUJIE TAIbKO-MarHe3uTa.

BricokokayecTBEHHOE CBIPbE, TEXHOJOTHUS W3TOTOBJICHUS M YCTPOMCTBO KPOBIHU
o0ecreynBaroT CpoK ciy>k0bl Matepuana 1o 10 ner.

Jlnenpomacm — OUTYMHBIN HAIUIABJIIEMBIA PYJIOHHBIN KPOBEIbHBI MaTepral.
B xauecTBe OCHOBBI B HEM HCHOJIB3YIOTCS CTEKIOXOJICT U KApKACHasl CTEKJIOTKAHb.

J[Henpomacm TOJNy4arOT MyTEM JABYCTOPOHHErO HAHECEHUS Ha CTEKJIOBOJIOKHUCTYIO
OCHOBY BBICOKOKQUECTBEHHOTO OWTYMHOTO BSIXKYILETO, COJIEPXKAIIET0 MHUHEPAIbHBIN
HaloJMHUTENh W IactTugukarop. B kauecTBe 3amMTHOTO W aHTUAATE3WBHOTO CIIOEB
HCIIOJIb3YIOTCSI KPYITHO3EPHUCTAS MOCHINKA U MTOJUATUIICHOBAS TIJICHKA.

Q@uau3zon - PYJAOHHBIN OUTYMHO-TIOIMMEPHBIN HAIIABIsIEMbI KPOBENbHBIN MaTepua. B
Ka4eCTBE OCHOBBI JJIsSI HET'O UCIIOJIB3YIOTCS CTEKIIOXOJICT, CTEKIIOTKAHb U IOJIUACTED.

Hcnonp3oBaHue B Ka4ecTBE MOJUMEPHOTO KOMIIOHEHTA HCKYCCTBEHHOTO KaydyKa
(ctuponOyTagueHcTuposa) 00eceurnBaeT IaCTUYHOCTh MaTeprala B AUana3oHe TeMIepaTyp oT
-50 10 + 100 °C u yBenuuuBaeT abCOIIOTHOE 3HAUCHNE PA3PHIBHBIX YCHIINH MPHU €TO PACTSXKEHUH.

@un301 NPUTOAEH KaK [l yCTPOKWCTBA HOBBIX KPOBEIIb, TaK U JIUI1 PEMOHTA CTapbIX
KpPOBEIIb.

Cpoxk cinyx0b1 @ununzona — He meHee 20 Jer.

Onabum — pyIOHHBIA OUTYMHO-TIOJTUMEPHBI HAIUIaBIsIeMblld KPOBEIbHBIM MaTeprall Ha
CTEKJIO- MJIU TOJAM3(PUPHON OCHOBE (CTEKJIIOTKaHb, CTEKJIOXOJCT WM mmoiudcTep). B kauectse
MOJIMMEPA UCTIOJIB3YETCS] TEPMOIIJIACTUYHBIN KaydyK.

[Tnomans pynona — 7,5 wmm 10 mM%; mupuna nonorsa — 1000 mMm.
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Dnadur IPUKICUBACTCA HaA IIOATOTOBJICHHOC OCHOBAHHUC ITYTCM OINIABJICHUS IIOKPOBHOT'O
CIIOSl C HWDKHEH CTOPOHBI MCTOAOM CBAapUBAHHUA BHAXJICCT CB060I[HO JICKAICIro MaTcpurala.
OmnaBiienue OCYHICCTBIISICTCA I'a30BbIMU 1 HOI[06HBIMI/I UM T'OpCIKaMH.

JlonroBeYHOCTh KPOBJIU MPH COOMIOAEHUHM TEXHOJOIMH MPOM3BOJCTBAa padbOT U MpaBUIl
dKCIUTyaTauuu — He MeHee 20 JerT.

H301en — TPYNHOTOPIOYHM 3JIACTOMEPHBIM HEBYJKAHU3UPOBAHHBIM KPOBEJIbHBIN
MaTepHall Ha OCHOBE XJIOPCYIb(PUPOBAHHOIO MOJUATUIIEHA. [IpuKiIenBanne ero Kk OCHOBaHUIO U
COEIMHEHUE TMOJOTEH MEXAy cOo0OW OCYHIECTBISIETCS € TIOMOLIIbI0 MacTuku Heoruien.
CamoByNKaHU3alMs MPOUCXOJIUT TOCHE YKIQJKH MaTepuajia MoJ BO3JAECHCTBHEM TEILIOBBIX
(bakTopoB U ynbTpaduoIeTOBOTO U3ITyUCHHUS.

HNmeromascs Ha M3051eHe OJIMATUIIEHOBAS TNICHKA CHUMAETCS BO BpPCMs paCKaTbIBaHUA
MaTcpualia 1Icpeca YKﬂaﬂKOﬁ. HOI(pBITI/Ie n3 M30Ji1eHa BBIMOIHAETCS OJJHOCIOMHBIM.

Buytpu monotHa wumeercs monaudQUpHas TKaHb C  CETYATOM  CTPYKTYPOH,
oOecrneynBaromasl MOBHIIICHHYI0O MEXaHUUYECKYI0 MPOYHOCTh MaTepuasia Ha MPOJaBIMBAHHUE U
pa3peiB. M305eH 00nagaeT BBICOKUMH CBETO- UM 030HOCTOMKOCTBIO, HM3HOCOYCTOMYHMBOCTHIO,
XUMHYECKOM CTOMKOCTBIO K BO3JICMCTBUIO MAacChl PACTBOPUTENIECH, XHWMHKATOB, KHUCIOT U
MOBBIIIEHHOM 10Xap00e30MacHOCTBIO.

Pynakpom — nosmiMepHbIN pPyJIOHHBIA KPOBEJIbHBIN MaTepual, KOTOPbII
U3rOTABIIMBAETCS Ha OCHOBE OYyTUIIKaydyKa U pa3Iu4HbIX 100aBOK. O0JIacTh MPUMEHEHUS €ro
PacIpOCTPaHSIETCA Ha 3/1aHUS U COOPYKEHUS PAa3IMYHOTO Ha3HAUYCHUS BO BCEX KIIMMATUYECKUX
palioHax CTpaHBbI.

Martepuan  oTiaM4YaeTcs  BBICOKOM  CTOMKOCTBIO K  aTMOC(EpHBIM  OcCajKam,
yIabTpaHuONeTOBOMY H3Iy4YeHHIO, mapaM O€H3WHAa, MAIIMHHOMY Maciy, JUIMTEIbHOMY
BO3JICMCTBUIO BOJbI, ArpecCUBHBIM CpelaM, COXpaHSET pabOTOCIOCOOHOCTh B HIMPOKOM
nuarna3zone remneparyp — ot -50 mo +120 °C.

PeMOHT wiM BOCCTaHOBJIEHHE BEPXHEro 3alllUTHOTO CJIOS MacTHuKoW PyHaxpom-3
PEKOMEHAYETCS BBINOJIHATH OAUH pa3 B 12...15 ner.

16. JAKOKPACOYHbBIE MATEPHUAJIBI

K J1akoKpacoOYHBIM OTHOCST NPUPOIHBIE HIIM HMCKYCCTBEHHBIE MAaTEpUAIIbl, KOTOpPbIC
HAaHOCST B BA3KOKHJIKOM COCTOSIHUM TOHKHM CJOEM HAa KOHCTPYKUHMHM M JETalyd C UEIbIO
CO3/MaHUsl IUICHKW JUIsl 3alldThl WX OT BPEIHBIX BO3JCHCTBUI OKPYKAIOIIEH Cpenbl,
ApPXUTEKTYPHO-XYA0KECTBEHHOT0 O(QOPMIICHUSI W YIY4YIIEHUS CAHUTAPHO-TUTHMEHUYECKUX
YCJIOBUH.
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JlakokpacouHble MaTepuanbl JENSAT Ha OCHOGHble U 6cnomozamenvhvie. OCHOBHBIC
BKJIIOYAIOT KpacKd, JAKU M 3Malld, BCIIOMOTaTelbHbIE€ - TPYHTOBOYHBIC M IIMATICBOYHbBIC
COCTaBbl, PACTBOPUTEIH, pa30aBUTENN U JIP.

JlakokpacouHble MaTepualibl KIACCU(UIUPYIOT: IO BUAY TNIEHKOOOPa3yIOIINX BEIECTB
(Macnsinble, TnU@Ta’IeBble, SMOKCHIHBIE, U3BECTKOBBIC, CHUJIMKATHBIC), BUAY >KUIKON (a3sl
(BomHble W 0O€3BOJIHBIC), OTHOILICHUIO K ACHCTBUIO BOJBI (BOJAOCTOMKHE M HEBOJOCTOMKHE),
Ha3HAYCHUIO (XMMUYECKHU CTOMKHIE, TEPMOCTOMKHE, IIEKTPOU3OJISALIMOHHBIE).

16.1. OcHOBHBIC KOMIIOHEHTbI OKPACOYHbIX COCTABOB

OCHOBHBIMH KOMITOHEHTAMU OKpPACOYHBIX COCTABOB ABJIAIOTCA CBA3YIOIIHNC BCIICCTBA U
nurMeHTel. B cocTaB HCKOTOPBIX KpPACOK BXOIAT TaKXC PpPAaCTBOPUTCIIH, p336aBI/ITeJII/I,
HJ'IaCTI/I(i)I/IKaTOpBI, CHUKKAaTUBbI, HAITIOJITHUTCIIA U OP.

Cas3ywuue BemecTBa. [IeHKa TaKOKPaCOYHOTO MOKPBITUS 00pPA3YETCsl CBA3YIOIIUM.
JIist  akOKpacOYHBIX MaTEpHaIOB XapaKTepHO OoJIbIIoe pa3HooOpa3zue MPUMEHSIEMBIX
MJICHKOOOPAa3yIoIUX CBS3YIOMIMX BemecTB. [ BOIHBIX COCTaBOB CIIyKaT: MHHEPAIbHBIC
BSDKYIIME BEIIECTBA, KJIEH )KUBOTHOTO, PACTUTEIILHOTO M CHHTETUYECKOT'O MPOUCXOKICHHUS.

CeszytomMu  Jisi  O€3BOJHBIX COCTABOB  CHYXKaT OJMU(BI M CHHTETUYECKHE
BOJIOHEPACTBOPUMBIE MOIUMEphl. OHM TaK ke, KaK IIEMEHTHI U KHUAKOE CTEKIIO, MO3BOJISIOT
MOJIy4aTh BOJOCTOUKUE TTOKPBITHS.

Onudbl SBIAIOTCA CBA3YIOUIMMU JJISI MACJSIHBIX KpPacoK W TMPEACTaBISIIOT CcoOOM
MaCJISTHUCTYIO JKUJKOCTh, KOTOpasi IMOCJIe HAHECEHHs Ha IMOBEPXHOCTh BBICBIXAET, 00pa3ys
MPOYHYIO 3JacTUYHYK IUIeHKY. MX pa3mensior Ha Tpu TpyINNbl:  HaTypaJibHbIE,
MOJIYHATYypaJIbHbIE U UCKYCCTBEHHBIE (CUHTETUYECKHUE).

Hamypanvusie onugvl — 3TO MPOIYKTHI, MOTydaeMble U3 JILHSIHOTO WM KOHOIUISHOTO
Macen. DT oNu(dbl CO3/MAI0T TMPOYHBIE W JIOJITOBEYHBIE IUICHKH, WX TPUMEHSIOT IS
IIPUTOTOBJIEHUSI BBICOKOKAYECTBEHHBIX OKPACOYHBIX COCTABOB, MCIIOJIB3YEMBIX JUISI OKPacKH
METAUTUYECKUX KOHCTPYKIUIA, JBEPHBIX MOJIOTEH, OKOHHBIX MEPEIUIETOB, IOIATHIX IOJIOB U Ap.

Tonynamypanvuvie onugvl TOTYHarOT MOJIMMEPH3AIHEeH PACTUTEIBHBIX Maced. .

[TonyHaTypanbHble OMU(BI MHUPOKO PACTIPOCTPAHEHBI B CTPOUTENIBCTBE I Pa3BEICHUS
MacJISIHBIX Kpacok A0 TpeOyeMoill KoHCUCTeHIMH. IlomyueHHble KpacO4yHbIE COCTaBbI
UCIIONB3YIOT JUUIsl HAPY’KHOU U BHYTPEHHEH OKPACKU METAJUIOB, IEPEBA U IITYKATypPKHU.

Hckyccmeennvie onugvl  U3TOTABIMBAIOT HAa OCHOBE, YacTo ¢ J100aBJIEHUEM
pactuTenbHbIX Macen. [IpeacraButeneM aToro Buaa onud sisercs riudranesas onuda.

HckyccTBeHHBbIE ONMM(BI MUMEIOT TEMHBIM MBET W O0JAAl0OT CPABHUTEIBHO HU3KOU
aTMOC(epo- 1 BIaroCTOMKOCTHI0. V3 HUX MPUTOTOBISIIOT OKPACOYHBIE COCTABHI JIsI BHYTPEHHEN
OKpacCKH METAJUIOB, JEPEBa U IITYKaTypKH.

Bce onmdsr 065agar0oT cnocoOHOCTBIO OTBEPAEBATH Ha BO3AYXE B TOHKOM CJIO€ B TEUCHUE
12...24 4.
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OcHosHbIMU 6‘601107’1’1661]141/{, OIIPCACIAIOINIMMHA KAaUCCTBO CBA3YIOIHNX B JIAKOKPACOYHBIX
Marcpuaiax, ABJIAIOTCA BA3KOCTb, IBCT U IIPO3PAYHOCTb, BPCMA 3aTBCPACBAHHA, aAI'C3USA K
IMMOKPBIBACMBIM IMOBCPXHOCTAM, TBEPAOCTD, THOKOCTb.

Jlaku MaciasiHble MOJy4aroT PaCTBOPEHHEM NPHUPOIHBIX MIM MCKYCCTBEHHBIX CMOJI B
BBICBIXAIOUIUX PACTUTENIBHBIX MaclaX, COJEp/KalluX CHUKKaTUBbI W pacTtBopuTenu. Cmona
npujaeT IUIEHKE MOKPBITUA OJEeCK W TBEPAOCTb, CHUKKAaTUBBI 00ECIEYMBAIOT OBICTPOE
BBICBIXaHUE, @ PACTBOPUTEIN — HEOOXOIUMYI0O MAIAPHYIO KOHCUCTEHIUIO. MacisiHble JIaku
IIPUMEHAIOT B KAayeCTBE CBA3YIOLICTO [UIs IPUTOTOBJIEHHS 3MAJCBBIX KpAacoOK, KOTOPBIE
XapaKTePU3YIOTCS MOBBIIIEHHOW CTOMKOCTBIO K aTMOC(HEPHBIM BO3JICHCTBHSIM.

CBﬂ3yIOH.(I/Ie AJd BOAHBIX KPaCOYHBLIX COCTaBOB. OObIyHO 3TH CBA3YHOINMC, 3a
HCKIIIOYCHUECM HCKOTOPBIX MHUHCPAJIBbHBIX, O6p8.3y}OT Ha OKpaHIGHHOfI IMOBCPXHOCTH IICHKY 3a
CUCT UCITAaPCHUA U3 KPACOUYHOI'O COCTaBa BOAbBI.

JInss [OpUroTOBIEHHMS BOJHBIX KPACOYHBIX COCTABOB HCHOJIB3YIOT — CIEAYIOLINE
MUHepabHble CceA3yIwue. TOPTIAHAIEMEHT, HW3BECTb M JKHAKOE KajdueBoe CcTekiio. B
OOJBIITMHCTBE CIIy4aeB IieJIecoo0pa3Ho yrmoTpeOsaTh Oenblii mopTiananeMeHT. CTpouTeabHas
M3BECTh B BOJHBIX KPAaCOYHBIX COCTaBaX SBJSICTCS OJHOBPEMEHHO O€NbIM MUTMEHTOM U
cBs3yronmMM. HartprueBoe minm KaneBOE KUIKOE CTEKIO CIYKHUT CBA3YIOIIAM B CUJIMKATHBIX
KpPAaCOYHBIX COCTaBaxX, KOTOPHIMH OKpaIIMBaroT ¢acajbl 3AaHUN U MOBEPXHOCTH BHYTPEHHHUX
HOOMEIIEHUN.

Kiaen. K TPYIIIC CBA3YIOINUX, UCIIOJB3YCMbBIX IJIA IIPUTOTOBJIICHUSA BOAHBIX KPAaCOYHBIX
COCTAaBOB, OTHOCAT JXMBOTHBIC, PAaCTUTCIbHBLIC, NCKYCCTBCHHBIC 1 CHHTCTUYCCKHC KIICH.

JKvBOTHBIN KJI€il ObIBA€T KOCTHBIM U ME3POBBIM. Me30poabiii Kieti TIONY4aroT U3 KOXKH
KUBOTHBIX, KOCMHbIU Kaell — U3 KOCTeH. BBITyCKaloT MINTOYHBIA U JPOOJICHBIHN KIIeH, a TakKe
KJIel-cTyneHb. Kileli He NOKEH MMETh THWIOCTHOTO 3araxa, HaJeTOB IUIECEHH U JOJIKEH
pacIIbIBaThCS MPU MOTPYKEHUH B MMOJOTPETYIO BOY. Kiteil XpaHsT B CyXOM MecCTe.

Kaseunoswiti kneii. Kazenn — 0enKkoBoe BELIECTBO, KOTOPOE MOJIY4YarOT U3 MOJIOKA.
Kazeunosviti xneti npuUMEHSIIOT B KA4E€CTBE CBS3YIOLIETO B KPACOYHBIX COCTaBax Co
HIEJI0YECTOMKUMH MUTMEHTAMU, a TAKXKe JIsl KJIEEBBIX TPYHTOBOK U IINATJIEBOK.

Pacmumenvuouii kaetl OIy4arOT MyTEM 3aBapUBAaHMs B KUIIATKE Kpaxmayia, MyKH WU
nexkcrpuHa. OH npeaHa3HadYeH I KIEEBbIX KPACOYHBIX COCTABOB, TPYHTOBOK U IITIATIIEBOK, a
TaKXKe JJI HaKJIEHUKHA 000€B.

Cunmemuyeckue  kieu  —  HaTpuil-kapOokcunmerwinemwnonoza (KML) wu
METHUJILEIUII0N03a MPEACTABISAIOT COO0M PacTBOP UCKYCCTBEHHBIX CMOJI B BOJI€. DTHU KIIEU MaJo
MOIBEPKEHBI THUCHHIO, CTIOCOOHBI HA0YXaTh U PACTBOPATHCS B BOE. VX HCMONMB3YIOT B KJIIEEBBIX
¥ MUHEpaJIbHBIX KpacKax U MPH OKJICHKE CTeH 000SIMHU.

IInrMeHTBI — TOHKOU3MEJIbUYCHHBIC OBCTHBIC IIOPOMIKH, HEC pPAaCTBOPHMBIC B BOJC,
OpPraHN4YCCKUX PACTBOPUTCIIAX KW CBA3YIOINUX MaTCpUAJIaX, HO CITOCOOHEBIC Xopomo € HHUMHU
CMCIINBATHCA, 06p3.3y51 KpaCO4YHbIC COCTAaBBbI. ITurmeHTHI pasacisitoT Ha MHHCPAJIBHBIC U
OpraHN4YCCKUC; MUHCPAIIBHBIC, B CBOIO OYCPCAb, — HA NMPHUPOJHBIC U NCKYCCTBCHHBIC.
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JIro0oi mBETHON MUTMEHT IOJDKEH 00J1alaTh OMpENeICHHBIMU CBOWMCTBaMHU. Tak, OH
JIOJDKEH HWMETh XOPOIIYI0 YKPBIBUCTOCTH M KpACSIIYIO CIOCOOHOCTh. Ykpwigucmocms
XapaKkTepU3yeTcs pacxoJoM IMUIMEHTa (B rpamMMax) B KpacsllleM COCTaBe, CIIOCOOHBIM
nepeKphIBaTh LBeT 1 M? moBepxHOCTU. Kpacsuwas cnocobHocms ONpeaenseTcs MUHIMAIbHBIM
KOJTMYECTBOM NUTMEHTa, HEOOXOJMMBIM [ TPUAAHUS IIBETOBOTO TOHA CMECH C O€JbIM
IMUTMEHTOM.

Tonxocmsv nomosia MATMEHTA OKa3bIBAET CYIIECTBEHHOE BIMSHUE KaK Ha YKPBIBUCTOCT,
TaK M Ha KPaCAIIYyI CIIOCOOHOCTh: C TIOBBIIICHMEM TOHKOCTH MOMOJIA MMUTMEHTA MOBBIIIACTCS
€ro YKPBIBUCTOCTH U KpacsIiliasi ClioCOOHOCTb.

O6utacTh NpUMEHEHMS] TUTMEHTOB NIpUBEIEHA B Tabu. 12.

Taomuna 12
Buapl nurMeHToB 1 00J1aCTh MX IPUMEHEHHUS
IInrmenT I{BeT O6nacTh NpUMEHEHUs
Men benbrii ['pyHTOBKHM M LINATIIEBKH, BOAHBIE KPACOUYHBIE COCTABbI
benuna nuHKOBBIE benbrit MacnsHble 1 CUIIMKaTHBIE KPACKU
JIuTonoH cyxou benbrit MacnsHble Kpacku
benuna tutanoBsbie benbrii MaciisiHple KpacKu U dMaju
ITepekuch mapranna | YepHslit Bomnpie 1 6e3BOIHBIC KPACOYHBIC COCTABEI
Caxa UYepnblit be3BoanbIie cocTaBbl
I'padur Cepprit Bognsie 1 6e3BOIHBIE KPACOYHBIE COCTABHI
Cypuk KeJe3HbI! Kpachprit To xe
Mywmus cyxas KpacHsb1it To xe
Oxpa cyxas Kentsrit To xe
KpoH nrHKOBBIM Kenreiit MacisiHbie, 3MaleBbIe U KIEEBbIE KPACKU
Oxkuch xpoma 3eneHsbli Bognbie 1 0e3B0IHBIE KPACOYHBIE COCTABbI
YasTpamapun Cunnii To xe
Jla3ypsb xene3Has Cunmnit MaciisiHpie ¥ 3ManeBble COCTaBbl, BOJIHBIE COCTABBI

16.2. BcmoMorarte/ibHbIe MaTepHAJIbI

BcenomorarensHpIMU MaTepuaiaMH HpU OKPACOYHBIX pabOTax SIBISIFOTCS IIMATIECBKH,
TPYHTOBKH, YCKOPUTENIM CYIIKH (CHKKAaTHUBBI), PACTBOPHUTEIN U pa3z0aBUTEIH, CMBIBOUHBIC
CpeacTBa, N YIOMKE MaTepUalIbl, HAOJTHUTEIU U Jp.

[lepen oxpackoil MOBEPXHOCTh winamuiolom (BbIpaBHUBaHUE MAcTOM), HUIMPYIOT U
IPYHTYIOT.

B 3aBucuMocTH OT Marepuana MOBEPXHOCTH MPUMEHSIOT IINATJIEBKH TUIICOBBIC,
KJIEEBBIE, MACIISIHBIE, JTAKOBBIE.

T'uncosas mmatneBKka COCTOUT U3 OOBIYHOTO TUIICA, 3aTBOPEHHOTO KIIEEBOW BOIOM.

Kneesaa mimartneBka mnpenacTaBisieT coOOM KieeBOM BOAHBIA pacTBOp € HEOOJIBIIMM
KOJINYECTBOM OJH(BI U METa.
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Macnanas mmatiieBKa COCTOUT U3 OJ'II/I(i)I)I, CUKKATHB4, CKUIIMAapa U McCJia.

Jlaxkosvie MIIATIEBKU COCTOST U3 JJaKa, HaIIOJIHUTCIIA (Mena 151 HI/II‘MeHTa) H paCTBOPHUTCIIA.

I'pynmosxu cocToIT u3 HEOONBIIOTO KOJMYECTBA MUTMEHTa, HAIMOJHUTENS U
cBszymomero. [IpuMeHsIOT uxX Al YBeTUYEeHHs CUEIUIeHHs (PUINIaHus) KpacOYHOTO COCTaBa
C OKpammBarouieil MmoBepXHOCThIO. [Ipu oOTHenodHbIX paboTax daile BCEro MCMONb3YIOT
MEOHOKYNOPOCHYI0, MbLIbHO-KN€e8YI0 U CUIUKAMHYIO TPYHTOBKH.

Hanonnumenu — BBICOKOJUCIIEPCHBIE MHUHEPAJIbHBIE ITOPOLIKH, BBOJUMBIE B COCTAB
KpPacoK C LIEJIbI0 YMEHBIIEHHs pacxoja Oosiee JOpOroro NUIMEHTAa W NPHJIAaHUS UM OCOOBIX
CBOMCTB, HAIIpUMEP MOBBIIIEHHON POYHOCTH, KUCIOTO-OTHECTOMKOCTH U T. 1.

B kadecTBe HamomHUTEICH A1 OKPACOYHBIX COCTAaBOB IMPUMCHAIOT KaOJIMH, MOJIOTBIN
TaJIbK, HBIHGBHHHBIﬁ KBapi, aCGGCTOBYIO MbUIb, CJIIIOAY U APYTUC U3MCIIbYCHHBIC MAaTCPUAJIBI.

Cukxkamugbl — 3TO CBUHIIOBBIE, MapraHlieBble, KOOAIbTOBBIE U JAPYTUE COJIU JKUPHBIX,
CMOJISTHBIX ¥ HA()TEHOBBIX KHCJIOT B CMECH C PACTBOPAMHU BBICHIXAIOIIMX MIIH MOTYBBICHIXAIOIIUX
Maceql B yalT-criupure WM ckunuaape. CUKKaTUBBI J00aBISIOT B MAacisHbIE COCTaBBI IS
YCKOpPEHUs BhICbIXaHUsI Macell. I30bITOK CHKKaTHBa COKpAILlaeT CPOK CITYKObI Kpacsilel IIIeHKU
BCJICICTBHE NIPEKIAECBPEMEHHOTO CTAPEHUS.

PacTBoputensiMu u pa30aBUTENAMU KPACOK CIYKAT CKUIIUAAP, JTAKOBbIM OCH3UH, CIUPT,
COJIBBEHT KAMEHHOYTOJIbHBI, alleTOH U Jp.

CKI/IHI/I)Iap SABJISICTCA PACTBOPUTCIIEM OOJBIIIMHCTBA HaTypaJbHBIX CMOJI U TPUMCHACTCA
JJIA pa36aBneHM;1 N PA3KMIKCHHUA MACJIAHBIX M JIAKOBBIX CBA3YIOIMUX COCTABOB, a4 TAKXKC OJIA
IMOJIYUCHUS MATOBBIX MACJISTHBIX HOBerHOCTeﬁ Hn OJI1 MBITBA KHCTEH.

Jlakoeuvlil 6ensun (yatim-cnupum) npUMEHSIOT B KAUECTBE PACTBOPUTEISI MAcell U JIAKOB.
Cnupm 3mun06biii IPUMEHSIIOT JUIsl IPUTOTOBJICHUS MEOEITbHBIX CIIUPTOBBIX JIAKOB.
Conveenm KamenHOy201bHbI NPUMEHSIOT B KAUECTBE PACTBOPUTEIS ISl JTAKOB U KPACOK.

AI4€WZOH ABJEACTCA XOPOIIUM PACTBOPHUTCIICEM KUPOB U HCKOTOPBIX CHHTCTHYICCKUX CMOII.

16.3. Buabl 0KpacO4YHbIX COCTABOB

BOI[HO'H3B€CTROBLIC H BOJHO-LIIEMCHTHBIC OKPaCO4YHbLIC COCTaBbI. B xauectBe
CBA3YIOHMICTO B CTPOUTCIBHBIX KpaCKax O3TOro BUAAa MPUMCHAIOT B800HO-U38ECMKOBble WIIN
600HOLf€M€Hn’lel€ CYCNneH3uu. HSBGCTKOBYIO CYCIICH3WIO IMPUTOTABJIUBAIOT M3 M3BECTKOBOI'O
TecTa. B cocTas CYCIICH3UH BBOJAT MCHOHGCTOﬁKHG IMUIMCHTEI, 4 TAK)XKE ITIOBAPCHHYIO COJIb NI
XJ'IOpI/ICTI)II‘/JI KaHbHI/Iﬁ C ICJIBIO MPCAOTBPAICHUA 6I)ICTpOFO BBICBIXaHMUA.

M3BecTKOBBIC KpaCKH NPUMCHSAIOT JJIA OKPACKH KUPIIMYHBIX CTCH U INTYKATYPOK.

Bonee nonroeeuHsl U atMoc(epoyCTONUMBBI yemenmmuvie kpacku. VIX MoiydaroT Ha
OCHOBE 0e€loro MOpTJAaHALEMEHTa W INEJI0YeCTOMKMX NUIMeHTOB. llemMeHTHble Kpacku
atMocdepocToiiku. X mpuMeHSIOT U1 Hapy>KHOM ¥ BHYTPEHHEW OKPACKH M0 KaMHIO, KUPIIHYY,

157



OeTOHy, IITYKaTypKe M JAPYT'MM TIOPUCTBIM TOBEPXHOCTSAM, KOTOpPbIE MPEABAPUTEIHHO
YBIIQKHSIOT.

Cunuxammusle Kkpacku. Cyxue CWIMKaTHbIE KPacKd COCTOSIT U3 CMECH MHUTMEHTOB C
TOHKOMOJIOTBIMU HANOJHUTENAMH (TalbK, Med U 1p.). CMecsM npuparT padouee COCTOSHHE
MyTeM pa3BEICHUS KAIUEBBIM KHUAKUM CTeKJIOM. CHIIMKATHBIE KPacKd Ha KaJUEBOM CTEKIIC
aTMOoc(hepOoCTONKH, UMEIOT IHPOKYIO TAIUTPY IIBETOB M MPUMEHSIOTCS JJII OKPAcKU (acagaoB
3MaHN.

BoaHo-ki1eeBble coctaBbl. Cyxue KIeeBble KpackKd COCTOAT W3 IUT'MEHTOB,
HAIOJHUTENEH U TOHKOM3MEIHYEHHOTO JKUBOTHOTO KJIes, U IO paboueil BI3KOCTH JOBOAST UX
pPa3BEICHUEM BOJIOM.

KieeBble Kpacku HE BOJOCTOMKHM, NOITOMY HMX HPHUMEHSIOT TOJBKO ISl OKpPacKH
HITYKaTypOK BO BHYTPEHHHMX CYXHMX ITOMEIICHHUSX.

Ka3zenHoBble KJieeBble COCTaBbI. CYXI/IG Ka3CUHOBBIC KpaCKu  COCTOAT HU3
HN3MCJIBYCHHOI'O Ka3€rHa, NU3BCCTH-ITYIIIOHKH, ITUTMCHTA. I[J'IH MOJIYUCHUSA KPACOYHBIX COCTABOB
pa6oqel71 KOHCHCTCHIHNH CYXHC Ka3CMHOBBIC KPACKHU CMCHINBAIOT C ropﬁqeﬁ BOJIOH.

KazenHoBbI€ KpacKu MPUMEHSIOT JUIsl OKPACKU HAPYKHBIX OIITYKATYPEHHBIX K OETOHHBIX
MMOBEPXHOCTEM 3IaHUM, a TAKKE JIJIsI BHYTPEHHEN OTIECIKU MOMEIICHUN.

MacasiHple Kpacku. MacissHBIMH KpacKaMd Ha3bIBAIOT KPAcOYHBIE CYCIICH3UH
MUTMEHTOB B OJii(e, B COCTaB KOTOPBIX BBOAST HAMOMHUTENU. [10 KOHCUCTEHIIMU MAaCIISTHbIE
KpacKd TOJIPA3JENSIIOT Ha 2ycmomepmble U 20mosvle K ynompebOienuio. Jns momydeHus
TYCTOTEPTHIX KPAacOK THUIMEHTHI TIIATEIBHO PACTUPAIOT ¢ OGO B CIEIUATBHBIX
KPacKOTEPOYHBIX MaluHax. [lepe/ ucrmoib30BaHUEM I'yCTOTEPTHIC KPACKH Pa3BOAST 0O 110
paboueil KOHCUCTEHIIUH.

Macnsiple KpacKu TPUMEHSIOT JJIS 3alIUThl CTAIBHBIX KOHCTPYKIIHH OT KOPPO3HUH,
JIEPEBSHHBIX 3JIEMEHTOB OT YBJIQXKHEHUS, a TaKXKe ISl OKPACKU NEPUOJIUUYECKH YBIIAKHIEMBIX
ITIOBEPXHOCTEH.

Haubonpmas atMocepocTOMKOCTs M JIOJTOBEYHOCTh XapaKTepHa JJIsl KPacOYHBIX
COCTAaBOB Ha HaTypaibHbIX ojiudax. KpacouHsle cocTaBpl Ha HMCKYCCTBEHHBIX onHpax
3HAUUTENBHO JEIIEBNe, HO MeHee aTMOC(hEpOCTONKH, MOITOMY MX MPUMEHSIOT JJIsi OKPACKU
BHYTPEHHHUX YacTel 3jaHuH (32 UCKIIOYEHHEM I10JIOB).

Jlaku. JIaku — 3TO pacTBOpPHI CMOJI, OUTYMOB U APYTUX TUIEHKOOOPa3yIOIINX BEIIECTB B
JETYYUX PACTBOPUTEINSAX, HAHOCUMBIE HAa MOBEPXHOCTh TOHKUM CIIOEM U OOpa3yrollue Mocie
BBICBIXaHMS TBEP/AbIEC IOKPOBHBIE IIJIEHKH.

ITo BUY CMOJIbI MACJIIHBIC JIAKU MMOAPA3JACIIA0OT Ha eﬂuquaﬂeeble, nepxjopsurnujiossvie,
nO]lM6uHu]lX]Z0pu0Hbl€ U T. IO.

JOMaJieBble KPacKH. DMaJieBbIMU HA3bIBAIOT KPAaCKH, MPHUTOTOBIIEHHBIE PAacTUpPaHUEM
NUTMEHTOB Ha pa3jINyYHbIX Jlakax. [locie BbIChIXaHUS IMalieBble KPACOUHbIE COCTAaBbI 00Pa3yIoT
OJIECTANIYIO MJICHKY.
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Ilo 6udy ceazyoweeo smanesvle Kpacku noopaszoensom Ha MaclsHble (Ha MaclSTHBIX
JaKkax), HUTpoAMaI (Ha HUTPOLEIUTIONO3HBIX Jlakax), rudTaaeBbie (Ha TIH(TANICBbIX JTaKax),
NEPXJIOPBUHUIIOBBIC U T. II.

I'nugpmanesvie smanesvle Kpacku UMEIOT OTPAHUUEHHYIO BOJJOCTOMKOCTD, U3-3a YEro MX
UCIOJIb3YIOT JJIi BHYTPEHHEHW OTIENKM TMOMEIICHM, MOKphIBas METalll, JIepeBO, OETOH U
mTykaTypky. OHM HE peKOMEHAYIOTCS B IOMEIIEHUSIX C BIAXXHBIM PEXKHUMOM SKCIUTyaTaliu.

Ilenmagmanesvie smanesvle Kpacku TPUMEHSIOT TSI BBICOKOKaUYe€CTBEHHOW HapyKHOM
OKpacKH TI0 MeETaly, JAepeBy, O€eTOHy Uu IUTyKaTypke, a Takxke il OKpacku
CaHUTAPHOTEXHUYECKUX y3JI0B U KyXOHb.

3AKVIIOYEHUE

CrtpoutenpHoe MarepuanoBefeHue, odopmuBmuch 100 et Ha3zax B BUI HaydIHOTO
HaIpaBJIEHUs, HEMPEPHIBHO Pa3BUBAIOCH, IPUYEM, KaK B IJIaHE, YBEIUYCHUS HOMEHKIATypbI
CTPOUTENIBHBIX MATEPUATIOB PA3TMYHOTO HA3HAUEHUS, TaK M B IUIaHE, BRIPAOOTKH KOHIICTIITUU
MOJIyYEHHUS MaTePHAIIOB ¢ HEOOXOIUMBIMHU CBOWCTBAMU.

3a aT0oT mepuoAa ObuIO BbIMylIeHO Oosiee 25 y4yeOHMKOB A By30B. Eciau B mepBbIxX
U3JJaHUSIX aBTOPBI CTPEMIIINCH CUCTEMATHU3UPOBATh U 0000IIUTH CTPOUTENIbHBIE MAaTepUAIbI, TO
yxke okoso 20...30 mer, Ha pa3IUYHBIX MACIHITA0OHBIX YPOBHSX, OTCJIEKUBACTCS B3aUMOCBSI3h
COCTaBa ChIPbs, CTPYKTYPHI, CBOMCTB U NMAapaMETPOB TEXHOJIOTHH COBPEMEHHBIX CTPOUTEIbHBIX
MaTepUasoB.

B HacTos11ee Bpems onpeneneHbl IPUOPUTETHI CTPOUTEIIBHOTO MAaTEPUATIOBEICHUS
21-ro Beka — CO3[laHWE HAHOTEXHOJIOTHM, TMO3BOJISIONIMX MOJy4YaTh PEBOIIOIMOHHO
HOBBIE MaTEPHAJIBL.

B TO xe Bpems elie JONTHI MEpUoa COBpPEMEHHBIE CTPOUTENbHbIE MaTepuaibl OyayT
UCII0JIb30BATHCS IIPU BO3BEICHHUH 3JaHUN U COOPYKEHU.

[TooTroMy w3ydeHue pa3fenoB Y4eOHOTO TMOCOOMS CO3JAIOT MPEANOCBUTKA IS
MOJITOTOBKH  KBATH(UITUPOBAHHBIX CIEIUATUCTOB, CIOCOOHBIX YCIIEIIHO TPYIUTHCS B
HApPOJIHOM XO35IMCTBE HAILIEW CTPaHBI.
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