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MUXTbI, ACEHA, COCHbl W Ap. nopod. B LleHTpanbHOW A3um uc-
NoMb30Ba/IM TOMO/b, TOPHYHO €/lb, Kaiparay, Opex, YnHap, TYTOBHUK,
rpyLy v ap. nopogbl. KapkacHble 34aHUs U3 ApeBECHHbl OT/INYAKOTCA
0c060/ CEeNCMOCTOMKOCTbIO. [lepeBsHHbIE KOMOHHbI, C Pe3bboi,
bargafckvie ABepu, CTanakTuTbl, KapHU3bl, TECTHULbI U 4P. 3N1IEMEHTbI
[0 CUX MOp YKpaLlatoT MHTEPbEPbI UCTOPUYECKMX 34aHUIA.

Mcnonb3oBaHMe 1aKOKPaCOYHbIX MaTepuanoB AN OTAENKU
30aHUIA UMEET PEBHIOK UCTOPUIO M HaYa/10 HECKOJIbKO ThICAYeNeTU
[0 Halleld apbl. B KayecTBe LBETHbIX NMUTMEHTOB 6bISIM UCMO/b30BaHbI
pas/fiMyHble NPUPOLHbIE MUHEpabl, 30/1a PaCTEHWI, a B Ka4ecTBe BS-
XYLLEro - Macno pacTeHuid. NpumepoM TOMY SABNSAETCA HaCTEHHble
PUCYHKMN B ApeBHUX ropofax Adgpacnaba, Bapaxiwim, XanuyasaHa n ap.

B uctopum CcTpouTeNibHbIX MartepuasioB BaXKHOe MECTO WMeeT
NopTNaHALEMEHT U BGETOHbI, CTPOUTENbHbIE PACTBOPbI Ha €ro OCHOBE.
Mpon3BOACTBO 3KOMIOTMYECKN YUCTbIX CTPOUTENbHBLIX MaTepuanos C
NPYMEHEHVEM MECTHOIO Cbipbsi Y BTOPUYHbLIX PECYPCOB, paspaboTka
MHHOBALMOHHbIX, 3HEPro- 1 pecypcocbeperaroLimx TeEXHONOMMA  n3-
[ENUA N KOHCTPYKLMIA, N paLMOHanbHOE MCMOMb30BaHNE UX B CTPOU-
Te/IlbHOM KOMIM/IEKCE SABNAKOTCA OCHOBHOW 3afiayeil CTPOWUTENIbHOro
maTepuanoBeseHus.

BHeapeHne MaslosHEProeMKUX TEXHONOIMn B MPOU3BOACTBO
CTPOUTE/IbHbIX MaTepuanos, 0COGEHHO MOPT/aHALEMEHTa, M3BECTH,
KepaMUYecKnx U3Lennii n ap., KoTopble TPeOGYHOT CO3A4aHMA BbICOKMX
TemnepaTyp (6onee 1000°C) B TEXHOMOrMW, KpaiHe HeobXOoAMMbI
"ockomapxuTekTcTpoit  PY3 coBmecTHO ¢ MPOOH un 3r® no pe-
3ynbTaTaM BbIMO/IHEHNA COBMECTHOrO MpoekTa «[1oBbIleHNe 3HEp-
ro3MEKTUBHOCTN B COLMaIbHBIX 00bEKTax» OblLIM paspaboTaHbl U
BBEAieHbl cfefytowme HopmatuBHble fOKyMeHTbl: KMK 2.08.05-97,
KMK 2.01.04-97, LWHK 2.08.02-09, KMK 2.01.18-2000, KMK
2.04.05-97, KMK 2.03.10-95, KMK 2.08.04-04 n gp.

B 3TuUX HOpMaTMBHBIX [OKYMEHTax MpuBeAeHbl 06s3aTeflbHble
TpeboBaHUA MO 3HepProcoepeXkeHNto B 34aHUAX COLMANbHOr0 HasHa-
YeHUs NPV NPOEKTUPOBaHUW Y CTPOUTENLCTBE.



NMABA |

OCHOBHbIE CBOVICTBA CTPOUTE/NbHbIX
MATEPUNANOB

Kntoyesble cnosa: CTPOUTE/bHbIE MaTepuansl U WU3Lenus,
cTaHjapTusauusa, cepTudmkauns, FOCTbl, MUKPOCTPYKTYpPA,
MaKpoCTPYKTYypa, (M3nMyeckme CBOWCTBA, ruapodunyeckmne
CBOIiCTBA, Tennousnyeckme CBOKCTBA, MPOYHOCTH, fAedopma-
TUBHOCTb, TEXHONOrMYecKne CBOMCTBA, pagunaunmoHHas CTOM-
KOCTb.

1.1. Obuwme cBeaeHUs

Tunbl (BUAbI) CTPOUTENbHBIX MaTepUanoB BeCbMa pasHOOpasHbl,
KaKabIi M3 KOTOPbIX MMeeT CBOeobpasHble (DU3NYECKMEe, MeXaHWnye-
CKVe, XUMMUYECKMe 1 cnelmaibHble CBOMCTBa (CTOMKOCTb MPOTUB pa-
Anauun, TexHonornyeckas 06paboTka).

B cBSi3n C M3MeHMEM COCTaBa MaTepuasnioB M UX (IU3NKO-MeXaHu-
YeCKUX CTPYKTYp, a Takxe Mof BO3LENCTBMEM TEXHOMIOrMYECKMX
MPOLIECCOB M3MEHSKOTCS M BCe NX CBOWCTBA.

Mo NPOVCXOXAEHUIO CTPOUTESIbHbIE MaTepuasibl AENATCA Ha Npu-
POAHbIE W WCKYCCTBEHHble. CTPOWTE/bHbIE MaTepuasibl MO CBOUM
CBOICTBaM O6bIBalOT: MAACTUUHble (BUTYM, F/IMHUCTBIA TPYHT); 3na-
CTUYHbIE (fepeBo, CTaslb, pe3nHa); Xpynkue (Kepamuka, cTekno, be-
TOH, YyryH). 10 NPOYHOCTK: BbICOKOMPOUHbIe (CTasb, FPaHUT, CTEKJIO,
CTEK/I0NNacT, cutan, GeTOH-NonMmep); MNpoyHble (6eTOH, Aepeso,
MONMMEPGETOH, MOKEHbIA KUPNWY); HWU3KOMPOYHble (MUMC, W3BECTb,
CbIPOI KUPNKMY, NEHOGETOH, ra306eToH).

Mo ycnoBusAM MPUMEHEHUS OHW Pa3feNAtoTCs Ha KOHCTPYKTWB-
Hble, (Marepuasibl U3 NPUPOLAHOTO KaMHs, GETOH, KepamuKa, [Lepeso,
nonnuMep6eToH, niactmacca v Ap.) 1 cneyuaibHble (TEN0- U 3BYKO-
M30NALUMOHHBIE, TUAPOU30/IALMOHHBIE, OTAENOYHbIE, KOPPO3WIHO-
CTOViKMe, OrHEeCTONKNe, pafnaLMOHHOCTOMKNE, YCTONYMBbLIE K B1O0-
TMYECKUM Cpefam).



MEfIKO-KPYMHbIX 1 APYrUX  3anofHUTeNied  WamM  apmaTypHbIX
KOMIMOHEHTOB. B 3aBMcUMOCTM OT (OopMbl M pasmepa YacTul, 1 KX
CTPOEHWSA, MaKpPOCTPYKTypa CTPOUTESIbHbIX MaTepuasioB MOXET ObITb
KOMMO3UTHOW (KOHINoMepar), S4YeUcTOW, BOMIOKHUCTOM W CNOUCTOMA.
BeToHbl, pacTBOpbl, Kepamuka, CUIMKaNbLMTbI, MOUMEPOETOHbI 1
T.N. SBMAKOTCA KOMMO3UTHBIMW MaTepuanamn. Kpome TOro, atu
maTepuanbl Ha3blBAOTCA MCKYCTBEHHbIMW KOHriomepatamu. Menko-
3epHUCTas (AYemcTas) CTPYKTypa MaTepuasioB XapakTepusyeTcs Ha-
NINYMEM MaKpo- U MUKPOMOpP, CBOMCTBEHHbIM ra30 U MeHobeToHaM,
AYENCTbIM MnacTMaccaM, HEKOTOPbIM KepaMWYecKuM Matepuanam,
M3rOTOB/IEHHBIM 0GXUIOM KepamuKy C NnepemeLLeHneM BOAbl UK To-
pHOYMX A06ABOK.

B coctaB martepuanoB € SYEUCTON CTPYKTYPOi BXOAAT rasobe-
TOHbI, NEHOBETOHbI, MEHOMIACTMACChl ¥ MaTepuasibl Ha CreLuanbHO
OYMaXXHO OCHOBE, VMEIOLLME Pa3/INyHble (DOPMbI.

CnoucToi CTPYKTYpe NPUCYLLX PYNIOHHbIE, JINCTOBbIE, M/UTHbBIE
maTepuasbl U NNacTMacChbl Ha OCHOBE C/OUCTLIX HanonHuTenen (Tek-
CTONMT, 6yMOMNNacT, CTEK/ION/IACT).

K matepuanam, VMEILMM 3epHUCTYIO CTPYKTYpY OTHOCATCA Ge-
TOH, pacTBop, NOMMMEPOETOH, U3rOTOB/IEHHbIE HA OCHOBE MESIKUX U
KPYMHbIX 3anosiHuTenel (Necok, LebeHb, rpasui).

BonokHucTas CTpykTypa npucylla [peBecuHe, W3fenvsam U3
CTEK/I0BO/IOKHUCTOM W MUHepanbHOl BaTbl, Y KOTOPbLIX BO/IOKHA 06-
NajaloT pasnMyHbIMKU CBOWCTBaMM (MPOYHOCTb, TEMIONPOBOAHOCTb)
BLO/Ib M MOMnepeK BOJIOKOH.

Mo B3aMMHOMY PacnoONOXEHWUO0 4YacTuubl (AaTOMOB U MOJEKYN),
T.e. MO CTPYKType MaTepuaibl MOryT OblTb KPUCTa//IMYECKUMU,
amMOP(HbIMA ¥ KPUCT/THO-aMOP(HbIMU - MaTtepuanbl, UMetoLme Kpu-
CT/1/IMYECKME CTPOEHUA 001a4at0T BbICOKOM MPOYHOCTHLIO U CTOMKO-
CTbIO B pas/nyHblX cpefax. O6bIYHO MHOrve Martepuasbl NepexoasT
OT amop(hHOW CTPYKTYpbl K KPUCTA/IIMYECKON. HekoTopble Marte-
puanbl MOTYT WMMeTb, KaK U KPUCTAIZIMYECKYIO, TaK M amOpgHYyto
CTPYKTYpy. B 3aBMCMMOCTM OT CTPYKTypbl (CTPOEHWS) MaTepuanbl
MOTyT y4acTBOBaTb B XUMUYECKUX COEAMHEHUAX B Pa3/INYHbIX CKOPO-
CTAX W ycnoBusax. Matepuanbl KpUCTaNIMYECKON CTPYKTYpbl, Haxo-
JAauleiica nof, AencTBrem MOCTOSHHOIO [aB/ieHUs VMEIOT onpesesneH-
HYI0 Temnepatypy nnaeneHus (Npu HarpeeaHuu). Kpuctannmyeckas
peLleTka MOXeT ObITb CO3/aHa, Kak U HeTpabHbIMU aToMamu U Mo-
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NeKynamu, Tak 1 MoHoMK. MaTepurasbl CO CIOXHOW KpucTaninsaupen
(KanbuUWT, NoMeBble LWNAThbl) 061a4at0T Pa3HOBPa3HbIMKU CBOWCTBAMM,
TaK KaK OHM MMEKT KOBA/IEHTHYIO M MOHHYHO CBA3b. B npupoge ms-
BECTHO HECKO/IbKO TbICAY MUHEPaNoB, HO B 06pa3oBaHWUMN FOPHbLIX MO-
POA YYacCTBYHOT MMLLb 0K0/0 50, MX Ha3bIBaOT NMOPOA006PA3YHOLLVIMU.
OCHOBHblE MOPOA006pPa3yHOLLME MUHEPa/bl CTPOUTENbHBLIX MaTepuma-
NOB - CUNNKaTbl UMEKOT CNOXKHYH CTPYKTYPY W MPOCTPAHCTBEHHYHO
peLleTKy, KoTopas COCTOMT U3 TeTpasapa.

1J. ®du3nyeckme cBOMNCTBA

CBoiicTBa, XapakTepylowme 0CO6eHHOCTU (U3NYECKOro CO-
CTOSIHUA MaTepuanos.

®u3nYecKoe COCTOAHME CTPOUTENbHBIX MaTepuaioB LOCTATOYHO
MO/IHO XapaKTepu3yeTca M/I0THOCTbIO, CPeAHel MIOTHOCTbIO W Mo-
PUCTOCTBIO.

MnotHocTb p (r/cm3 Kr/mM3) - Macca efyHULBI 06beM MaTepuana
B abCO/TOTHO M/IOTHOM COCTOSIHUN.

Ecnm 0603HauMTb Maccy matepuana T. obbema B abCONOTHO
M0THOM COCTOSIHUM V,, TO NOTYYUM:

p=m/Vt

B npupoge abconoTHO NNOTHbIE MaTepuasibl BCTPEYAIOTCH OYeHb
PeLKo, K HUM OTHOCATCS: KBapL, CTEK/0, CTa/lb, HEKOTOpble BWAbI
niacTMaccbl. B npakTuke MiOTHOCTb TakMX MaTepuasioB U3MepseTcs
BecaMyl 1 U3MepUTeNbHbIMU npubopaMu. TNOTHOCTL XMAKMX MaTe-
pranoB (KUAKOe CTEK/O, Mac/siHHbIe KpacKw, MonvMmepbl) U3MepstoT
MUKHOMETPaMn WM apeoMeTpamu. MNOTHOCTb HEKOTOPbIX MaTepua-
nos (r/cm3):

Butym 0,9-1,2
Bopga(4°C) 10
"paHuT 2,6-2,9
I"paBuii 2,7-2,9
[JpesecnHa 1,35-1,6
Kepamuyeckuin kupnumy 2,5-2,8
KBapLeBbIil Necok 2,6-2,7
MopTnaHguemeHT 29-31
Ctekno 2,5-3,0
Ctanb 7,8-7,9



[ns Toro 4tobbl, 0603HaYNTL CBOWCTBA CTPOUTE/IbHLIX MaTepua-
NOB UMppamMn MpUHATLI Creaytolme cTaHfapTbl: Pecny6inkKaHCKuWin
ctaHaapT (PCT), Otpacnesbiin ctaHgapt (OCT), CtaHgapT Mpeanpu-
atma (CTIM), MexrocygapcTBeHHbIn ctaHgapT (MIOCT).

CTaHfapTbl CTPOMTENIbHBLIX MaTepuasioB yTBepxaatotcad KomuTte-
ToM ["ocyfdapTBeHHOro ctaHgaprta u Mocapxutekctpoem PY3. B cTaH-
JapTax rnpegycMOTPeHbl: TEXHUYECKME YCIOBUS; TeXHUYecKne Tpebo-
BaHWS; BUAbI U3LeNUIA U UX pa3Mepbl; Npasuia Npuéma nusgenuii; npa-
BW1a OCOOPM/IEHUS, YITAKOBKN U TPAHCMOPTUPOBKY W T.4,

CTpouTenbHble MaTepuasibl NPUMEHSIOTCA B COOTBETCTBUM C Aei-
cTyroWwMN  «CTPOMTENbHLIMM  HOpMaMn U ripasuiamu»  (CHwulM),
BbIMO/IHEHNE KOTOPbIX 06513aTe/IbHbI A1 BCEX CTPOUTE/bHBIX OpraHu-
3auuin 1 NpeanpusaTUiA. B HacTosLee BpeMs BCTPEYaOTCS CTPOUTESb-
Hble MaTepuasibl, 0TBevaroLme TpeboBaHUAM «MexayHapoLHOWR op-
raHmsaumm ctaHgaptusaumm» (MOC), KoTopas co3faHa B 1947 roay.
MOC co034aéT MaKcuManbHble yA006CTBa AN MEXrocyapTBeHHOM
TPaHCMOPTUPOBKM N MPUMEHEHUS CTPOUTESIbHBLIX MaTepuasios.

1.2. B3aMMOCBA3aHHOCTb COCTaBa, CTPYKTYpPbl U CBOINCTB
CTPOUTE/bHbLIX MaTepuanos

CBolicTBa CTPOMTENbHBIX MaTepPUasoB 3aBUCAT OT UX COCTaBa W
CTPYKTYpbl. He MpoBepsisi XUMUUYECKMX, MUHEPAIONMYECKUX U (ha30-
BbIX COCTaBOB MaTepuasioB, He PEKOMEHAYETCS MPUMEHEHVe CTPOW-
TeNbHbIX KOHCTPYKLWIA U M3aenunii B KOHKPETHbIX Cpefiax, N3roTaBnu-
BaeMbIX Ha MX OCHOBE. XMUMUYECKMIA COCTaB MaTepuasioB onpeaens-
eTCA XMMUYECKMM 3/IEMEHTAMU U OKCUZAMU, OT KOTOPbIX 3aBUCUT WX
MPOYHOCTb, KOPPO3MOHHOCTOMKOCTb 1 OFHECTOMKOCTb, @ TaKXKe BO/0-
MOr/OLAeMOCTb U BOJOHEMNPOHNLIAEMOCTb. DNEMEHTbI U OKCUAbI CO-
[epXaTcs B MaTepunax He B MPU3BOSIbHOM, a CBS3aHHOM BUAE C MW-
Hepanamn. MUHepanorMyeckunii cocTaB MaTepuanoB 3aBUCUT OT TOTO,
3 KaKMX MMHEpanoB COCTOWT AaHHbIA MaTepuan U B KakoM Konnye-
CTBE COZlEPXKATCA B HUX MUHEParb.

MMHepaNormyecknini  cocTaB TAMHUCTOTO TPYyHTa, WM3BECTHSKA,
FMNCOBOrO KaMHsl OMpefensieT NPOYHOCTb MUHEPA/bHBIX CBSA3YHOLLNX,
KEPaMMYECKMX MaTepuasioB, MOMYYEHHbIX Ha WX OCHOBE W KX
YCTONUMBOCTb K pasHbIM CPefaM.



Mo xapakTepucTvke (a3oBOro cocTaBa MaTepuana BbIJENioT:
TBepAble, XWAKue W rasosble. TBepAble BellecTBa, 06pasytoLimne
CTEHKM nop (KapKac maTepuasna), ¥ nopbl, 3arno/HEHHbIE BO3LYXOM U
BOA0I. Pa30BbIi cOCTaB MaTepuana 1 (ha3oBble NepPexo/bl BOAbl B €ro
nopax OKasblBalOT B/ISHME Ha BCE CBOWCTBA W NOBeAeHME mMaTepuana
npw aKcnayartayuu.

Hanpvmep, 3amep3aHune BOAbl, COepXaLLeiics B nopax Matepua-
NOB NPUBOAMUT K pa3pyLUEHUIO UX, a BO3AYX, COLEPXKALLMIACS B 3aKpbl-
TbIX NOpax mMaTepuanos 3aluLLaeT UX 0T aTMOCHEPHbIX BO3AENCTBUI
1 NOBbILIAET NX 3BYKOU3O/ISAILLMOHHYHO CMOCOOHOCTD.

CTpyKTypa MaTepuanoB ObiBaeT B CNefytoLmX CTEMNeHAX: WOHO-
MOJIEKYNSAPHAs, HAHOCTPYKTYpPa, MAUKPOCTPYKTYpa 1 MakpoCTPYKTYpa.

MoHOo-MonekynsipHas cTeneHb MO3BONAET ONPefe/INTbL U3 KaKux
3/1eMEHTOB, OKCWAO0B, MUHEPA/IOB, O/IMTOMEPOB 1 APYTUX XUMUYECKNX
3/1IeMEHTOB COCTOUT Matepuasn. V3yuveHne MOHO-MONEKYNSPHON CTe-
MeHW MaTepuaioB, OCYLLECTBASETCA AuddepeHUmanbHO-TepMUYeC-
KM, PEHTreHO(ha30BbIM, 3/1IeKTPOHHO-MUKPOCKOMUYECKUM, WH(paK-
PacHO-CMeKTPOCKONMUYECKM Crocobamu.

HaHocTpykTypa - 3TO nokasaTelb CTPYKTypbl MaTtepuana
Hanbonee menkux pasmepos (4o 1-100-10'9 m). Mpu aToM MaTepuan
06/1aaeT COBEPLUEHHO YHMKa/IbHbIMX CBOMCTBAMM MO MPOYHOCTY,
[ethopMaTUBHOCTK,  CTOMKOCTM B arpecCuBHbIX  YC/OBUAX U
[0/ITOBEYHOCTM.

MWKPOCTPYKTYpa - 3TO MNOKasaTe/lb CTPYKTypbl MaTepuana
Menkux pasmepos (go 1-210m) nopbl. B pesynbTare ycagku
maTepvana (6eToHa) B HEM BO3HMKAtOT MWKPOMOPbI, KOTOPble MOTyT
ObITb B3aVMOCBSA3aHbl ApYr C APYroM WM CO BCEX CTOPOH 3aKpbITbl.
Matepunan - 3T0 KOMMO3WLUMSA, COCTOALLAsA W3 CBA3YLLEro (noptiaHa-
LLeMEHT, runc, 6uUTym, NosMmMep), MesKoro 3anonHuTens (MOosoTbIi
MecoK, aHAe3nT), MUHEPaIbHOW WM NOMUMEPHON [06aBKW, BOAbI U
JOPYTUX KOMMOHEHTOB. Bce CBOWCTBa CTPOMTE/IbHLIX MaTepuasioB U
N3L4enniA 3aBUCAT OT MUKPOCTPYKTYPbI W YCIOBUIA UX BO3HUKHOBEHMS.
Ha cBOiiCTBA MMWKPOCTPYKTYpbl OONbLIOE B/USHME OKa3blBaeT
aKTVBHOCTb, AUCNEPHOCTb, MUKPOMOPUCTOCTb BSXKYLLErO MaTepuana
1 NOBEPXHOCTHas NpUpoAa 0co60 MeNIKMX 3anoIHUTENEN.

MakpoCTpyKTypa - 3T0 Nnokasare/lb, ONpeAeNIAtOLWNA KPYNHOCTb
nop W CTPYKTypy MaTepuana, KOTOpble OOHAapYy>XMBaKTCH HEBO-
PY>XEHHbIM rN1a30M. MakpoCTpyKTypa - 3TO KOMIMJ/IEKC, COCTOALMIA 13
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CpefHaAa NAOTHOCTL - Macca eaMHNULbl 06bema MaTepuana B ec-
TecBeHHOM Buge -pT (Kr/m3). Ecim 0603HauMTL Maccy marepuana Lu,
06beM B abCO/OTHO MNOTHOM COCTOSIHAM V, TO MOAYUNUM:

pmEm/V
CpefiHAf NNOTHOCTb HEKOTOPbIX CTPOMTESIbHLIX MaTepuasnios
(kr/m3):
TsOKeNblil 6ETOH 2200-2500
Jlerknii 6eToH. 500-1800
MpaHuT 2600
XOKeHbIli Knpnuy 1700-1900
Crekno 2650
Creknonnact 2000
MeHononuwvep 5-20
CocHa 400-600
MwHepanbHas BaTa 200-400
Cranb 7850

Mopuctocts (M) - OTHOCMTENbHas BeNYMHA, MOKa3biBatoLLas
Kakas yacTb 06beMa MaTepuana 3aHsiTa BHYTPeHHbIMU nopamu. [lo-
PUCTOCTb OMpeeneTca no opmyrne:

M=V, wvwm MN=(1-pt/p) 100%

Mopbl NPesACTaBNAOT COO0I AYEliKM, 3arn0/IHEHHbIE BO3AYXOM, ra-
30M, BOAOW. POCCTOSIHME MeEXAy Mopamu HamHOro 60sblle, Yem WX
pasmepoB (0T 0 go 98%). lMopuctocTb XapakTepu3yeT OCHOBHbIE
CBOICTBA MaTepuana: NPOYHOCTb, MIOTHOCTb, AO/ITOIBEYHOCTb, Ter-
NOMpPOBOAHOCTL, BOZOMON/IOWEHe, BOAOHENPOHULAEMOCTb U Aap.
YBennyeHne 3aKpbITON NOPUCTOCTM MOBbLILIAET AO/ITOBEYHOCTb MaTe-
pviana 1 ymMeHbLUIaeT ero TenaonpoBoLHOCTL. CBefleHNs 0 MOpPUCToCTU
maTepuana onpesenstTcad MeToAOM PTYTHOW nopomeTpun. C nomo-
b0 3TOr0 MEeToda MOXHO cfenaTb BbIBOA O AvddepeHLManbHON 1
WHTerpasbHON MOPUCTOCTU MaTepuana, T.e. O XapakTepe W paguyce
rnop.

Y penoHad MnoBepxHocTb (S, cm2T) NponopuuoHanbHa Konude-
CTBY BOfpbl, MOABNAIOLLENCS B MaTepuasie B pesy/ibTate afcopbumm u
mMacce MOHOMOJEKYIAPHOTO €105 BHYTPEHHEN NOBEPXHOCTU MOpbI:

S=C*iI'N/M)'m,

rge: at- noOBePXHOCTb 3aHMMaemas OfHON afAcopOLNOHHOW Mone-

Ky/now; ons monekynsl Bogpbl aj=10,6 10‘%6 cm2 N - umicno Asaragpo
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N=6,06 1023 M - MonekynsipHas Macca afcopoLMOHHOro rasa (ans
BOAAHOro napa M=18).

1.4. T'napogm3HYecKme cBOICTBA

BogonornouieHve - CBOWCTBO NMOPUCTOrO mMaTepuasna noriowarb
N yaepxuBaTb BOLY MPU HEMoCPeLCTBEHHOM COMPUKOCHOBEHWUW C
Heil. KonnuyecTBo, NOrNOLLEHHOV 06pa3LoM MaTepuana, Bofbl, OTHe-
CEHHOe K ero Macce B CYXOM COCTOSHWM, Ha3blBalOT BOAOMOr/IOLLe-
HMEM MO Macce, a OTHECEHHOEe K ero 06bemy - BOZOMON/IOLLEHVEM MO
o06bemy.

Mo npuynHe HeAo3anosIHeHMs MOp MaTepuana BOLOW BOAOMO-
rnowleHne matepuana 6yAeT MeHbLUe, YeM abCOMOTHLIN 06beM MOp.
Tak Kak, mukpornopbl (0,0001-0,001 mm) B MaTepuanax npu Hop-
Ma/IbHOM aTMOC(EPHOM [aBNeHnN He 3ano/HATCSA BOLOW. Konwuue-
CTBO, MOr/IOWEHHON 006pasLomM maTepuana BOAbl, OTHECEHHOE K ero
macce onpegenseTcs no opmyse:

WnE[(rm,-m)/m] 100%,

rge: m- macca Matepuasna B CyXOM COCTOSIHME - T, Kr; mt- macca
maTepuana B HaCblILLEHHOM BOLOW COCTOSHWUW - T, K.

BogonornoweHe Matepuana no o6bemy onpesensercs o
crnefytoLueii oopmyne:

Wv=[(mr mVV] 100%

Bogonornowaemocts MaTtepuasia onpegensercs nyteMm MocTe-
MEHHOr0 HacCbILEeHNA ero BoAoi, Co34aHNeM OAHOCTOPOHHEro fasre-
HUS BOAbl Ha NMOBEPXHOCTb MaTepuana. [/ onepaTMBHOIO KOHTPO/S
B/TXKHOCTW CbIMy4mx MaTepuanoB (Mecka, LebHs, rpasus) npume-
HAOT AN3NbKOMETPUYECKUIA N HEAMTPOHHbIA MeToAbl. [ManeKkoMeTpu-
YeCKUI MeTO[, M3MepPeHUs OCHOBAH Ha 3aBMCUMOCTU MEXAY BaXHO-
CTbO N AN3NEKTPUYECKON NPOHULIAEMOCTLI0 MaTepuana. B HeMTpoH-
HOM METO/€e MCMO/b3YeTCA CBSA3b BIAXKHOCTU U CTEMEHWN 3aMen/ieHuns
ObICTPbIX HEMTPOHOB, MPOXOAALMX 4epe3 MaTepuan. Bopgonorno-
LLLaeMOCTb HEKOTOpbIX MaTtepuasoB (B % OTHOCUTE/IbHO K Macce ma-
Tepwana):

CTEKNo u cTab -0;

rpaHut 0,02-0,7;

00bIYHbIA TAXKENBIA 6ETOH 2-4;

Kupnny 8-15;

n



neHonsact 100-200 u BbiLle.

KoahuumeHT pasmardyeHma matepuana B Boge (Kp) - OTHO-
LLeHMe MPOYHOCTM MaTepuasia Mnocfie HacbIWeHWs BOAON (FMKLW) K
MPOYHOCTK €ro cyxoro cocTostHms (ReyX):

Kp = R-Hacw | Kcyx

3TOT KOIP(PMUMEHT MOXKET U3MeHATLCA oT O (MaTepuanbl Ha Oc-
HOBE KaO/IMHOBOM rMuHbI) A0 1 (MeTansbl).

B cootBeTcTBUM € TpeboBaHMAMKU MexayHapoaHbix CTaHAapToB
npy KoaghmumeHTe pasmardyeHns matepuana meHee 0,8, He PeEKOMEH-
[YeTCs N3roTOBMIEHME Ha MX OCHOBE KOHCTPYKLMIA.

CMrpPOCKOMUYHOCTL - CMOCOOHOCTb MaTtepuana nornowarb
B/lary 13 OKpy><aroLein cpefpbl. MMrpoCKONMUYHOCTL XapakTepusyeTcs
OTHOLLEHVEM MacChbl, NOT/OLLEHHOW MaTepWanom Bnaru, Npyu OTHOCK-
TeNbHOW BNaXHOCTM Bo3ayxa 100% u Temnepatype 20 °C K macce cy-
XOro mMatepuana, BbIpXXEHHON B npoueHTax. BcacbiBaHue maTepua-
naMun Bfiarv B 60/1bLLIOM KO/IMYECTBE 00ObIYHO, MPUBOAUT K yXyALle-
HWUKO UX CBOMCTB. Hanpumep, Bnara, cogepallascs B 60/bLIOM KO-
NNYecTBe B MaTepuanax, NosbIWaeT KO3(M(ULUMEHT TenIonpoBOLHO-
CTW, YMEHbLLUAET MUX MPOYHOCTb M CHWXKAET CPOK 3KCnjyaraumun 3ga-
HWA.

CopbuuoHHas Bnara Winm rurpocKonUMYHOCTL Matepuana obpasy-
eTcsa copbuueid, NpeacTaBNAIOLLEA COOOM (PUNKO-XUMUYECKUIA Mpo-
LlecC MOr/OWEeHNs BOAAHbIX NMapoB M3 Bo3ayxa. CopbumoHHas Bnara
YBENNYMBAETCA C MOBbILEHNEM OTHOCUTENbHOW BNXHOCTU OKpY-
XaroLeii cpegpl.

Bnara fo/1ro coxpaHseTcs B Matepuane, Korga B HeM NnpovcxoamT
npouecc aacopouun 1 KanunispHoW KoHAeHcauun. Hanpmmep, ypas-
HOBelLieHHasA Bnara ApeBecuHbl coctasnfet 12-18%, a »>KeHOoro Kup-
nunya 5-7%. MaTtepuan, HaxoaalMinca nof AenCTBUEM BOAbl M BRarun
3a CYET KanuANsApHOro AaB/eHus, BcacbiBaeT B cebs Body. B kauvectse
nprMepa MOXHO MNPUBECTU YBNAXKHEHWE LLOKOIbHON YacTu 3[aHus.
Mpu aTom Ans onpefeneHns BbICOTbl NOABEMA Bnarv MUCMoMb3yrTCs
pasnnyHble METOAbl, K HUM OTHOCATCA CMOCO6bl «Me4yeHble aTOMbI»
NN «3/1IEKTPONPOBOANMOCTb.

BnaXHoCTHble geopmanumy - M3MeHeHUe pasmepoB M 06bemMa
maTtepuana npu W3MEHEHUW €ro OTHOCUTENIbHOM BA@KHOCTU. 3TO
CBOICTBO MaTepuana 3aBUCUT OT ero MOpPUCTOCTM. B NAOTHbIX mate-
pranax (nnactmacca, nnoTHas Kepamuka, FpPaHWuT) BIAXXHOCTHbIE fe-

12



(hopMaumMn BO3HMKAIOT 3HAUMTENbHO MeHbLLE WM BOOOLLE He BO3HU-
KatoT (CTaslb, CTeKNo, 6utym). Moj BO3AeNCTBMEM Bfarv MOpPUCTble
maTepuanbl (4peBecrHa, GETOH, IMHA) PacLUMPSAIOTCS, a MPU CHUXe-
HUW Bnarn getopmMauus yMeHblUaeTcs. Takoe CBOWCTBO MaTepuasioB
MMeeT 60/IbLLOe 3HAYEHME MPU U3TOTOBNEHUN KOHCTPYKLUMIA U3 3TUX
MaTepuasios.

BogonpoHnLaeMocTs — CNocobHOCTL MaTepuana MponycKarb
BOAY NOA AaBNeHNEM, OHa BblpaXkaeTcst KO3(h(hMUMeHTOM punbTpauum
(Mm/4):

K*=V.-a/[Stp,Ih)t],

roe K - koapuumeHT unbTpauun-konmnyectsa sogabl (V,), npo-
Wweawee B TedeHue | vaca (t) yepe3 IM2 noBepxHocTn MaTepuana (a),
Mpv NOCTOAHHOM [aBfieHnn BoAbl (PT p2=1M. BOZ CT.).

BozonpoHnuaemMocTb 3aBUCUT OT M/IOTHOCTU W CTPOEHWS Mare-
purasia. ATO CBOMCTBO YUMTbIBAETCA MPU BO3BELEHUM TMAPOTEXHUYe-
CKMX COOPY)XXEHWIN 1 YCTPOICTBE GACcCeMHOB, a Takxe Npu 13oauum
KpoB/n. OueHb M/IOTHbIE MaTepuasibl, Takue Kak, OUTYM, CTek/o,
CTa/lb, NnacTMaccbl VM GETOHbI MPAKTUYEeCKU He MpOryCcKakT BOLY.
BozoMpoHMLaeMoCTb MaTepuanoB, HaxOAALUMXCA MO MOCTOSAHHLIM
[aBneHveM BOAbl OMpeAensieTcs MapKamy BOAOHEMPOHWULLAEMOCTU.
Takoe TpeboBaHWe NpeabABSeTCH K 6eTOHaM, NonMMepbeToHam, Ke-
pamMUYecKnM martepuanam, UCrosb3yeMbiM B CTEHAX MOAB&/IbHbLIX MO-
MeLLEHNI, pe3epByapax, MAPOTEXHUYECKUX COOPYXKEHMAX, Hanop-
HbIX Tpy6ax.

MOPO30CTONKOCTb - CBOICTBO MaTepuaia, HaCbILLEHHOrO BOAOA,
BblEPXVBaTb MHOIOKPaTHOE MOrMepemMeHHOe 3aMOpaXkvBaHe 1 OT-
TavBaHve 6e3 3HaYMTE/IbHbIX MPU3HAKOB PaspyLUEHVS W CHUXKEHUS
NMpPoYHOCTU. MOpPO30CTOMKOCTb XapaKTepu3yeTCs YUC/IOM  LMK/I0B
rornepemMeHHOro 3amMopaxmsaHusa npu 15-20°C 1 oTtamsBaHus B BOAE
npu Temnepatype okosio 20°C (1 uukn), Npu 3TOM ECNA YMEHbLLIEHWe
NPOYHOCTM MaTepuasa cocTaBnseT He 6oee 25%, a NOTepsi Macchbl He
6onee 5%, TO ero cumMTatOT MOPO30CTONKNM. TemnepaTypa 3amep3a-
HUA BO[bl, COZepXKalleics B MeNKUX nopax martepuana 3aBucuT OT
AvameTpa KanuansapHbIX Nop, Npy 3aMep3aHnn mMaTepraia B HUX BO3-
HMKAKT 60/bLUVe BHYTPEHHUE HanpskeHus. py CHWXeHun Temne-
paTypbl Bogbl B nopax 40 - 20 °C BHYTPeHHMe yCuius, BO3HMKaroLme
B HUX gocturaioTt fo 210 MlMa. BHYTpeHHVe HanpsiXeHus Hanpasns-
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FOTCA Ha YeTbIpe CTOPOHbI, B CBA3N C 3TUM OHW KOMMEHCUPYHOTCA Me-
XAy co60ii. MoaTomy paspyLueHne KOHCTPYKuuii (MaTepuana) Hauu-
HaeTcs ¢ UX yrnos. B 3aBMCMMOCTM OT MOPO30CTOMKOCTW MaTepuanos
onpefenseTca ux cdepa nprMeHeHns. MopoO30CTOMKOCTb 0ObIYHOIO
TSXKENOro 6eToHa, UCMONb3yemMoro B aTMOCHEPHOW cpede paBHa Ha
F50, F100, F150 umknoB, a B TMAPOTEXHUYECKUX 3[aHUAX 3TOT
nokasarenb gocturaet o F500 UWMKNIOB, .HAPYXHbIX KUPMUYHbLIX
CTeHaX, GETOHHbIX 6n0KaX, flerkmx 6eToHax paseH F15; F25; F35
LMKNOB. VcnbITaHna MaTepuasioB Ha MOPO30CTOMKOCTb NPOBOAUTCS B
MOPO3W/IbHbIX Kamepax. Maccy BbICYLLEHHbIX 06pa3L0B U3MEPSIOT U
HacbILLaloT B BOAE, 3aTeM WX MOMeLaloT B MOPO3W/IbHYH Kamepy.
3amep3Luve 06pasubl 0TTamMBaloT B BoAe npu TemnepaType 20-25 C.
MpofO/MKNTENBHOCTL 3aMep3aHns 1 OTTamBaHMs 06pasLoB, B 3aBU-
CUMOCTM OT UX BWa coctaBnsieT 4-6 yacoB. MOPO30CTONKOCTb UK
YCTOMYMBOCTL MaTepuana K 3aMep3aHui0 ObICTPO U IErko ornpe-
[enseTcs ynbTPasByKOBbIM MMMY/bCHbIM MeTo4oM (6e3 paspyLueHus
06pasyoB). C NOMOLLLID JAHHOrO MeToAa Onpefenserca U3MeHeHue
MPOYHOCTM U Mogynsa ynpyroctn 3-6 obpasuos nocne 5-10 v 6onee
LMK/OB 3aMOpaXuBaHUA. B OTAENbHbIX Cyyasx, A1s onpefeneHus
MOPO30CTOMKOCTM  MaTepuana WCMOMb3yT YCKOPEHHbI  MeTof
(Xmuyeckumin). MNpy aTOM MaTepuan NOAHOCTLIO HabyxaeT B pacTBOpe
conn Hatpusa cynbhata (Na2S04HOH2), 3aTeM ero BbICYLUMBAKOT
npu Temnepatype 110+5°C B cneumasbHOM LUKade BbICYLLUMBAHUA.
31y onepaumio npogosmkaroT 3-15 pa3. B 3T0 BpemA OTKPbITble U
CBAI3aHHbIE MOpPbI 06pa3La 3ano/HATCSA COJbEBLIM PACTBOPOM, Moc/e
BbICYLUMBaHWNA YaCTULbl CONN KPUCTA/IIN3YIOTCH, B pe3y/ibTate 4ero
pacwupsetcs o06bem o06pasla M B HEM BO3HUKaeT 6o/bLuve
BHYTPEHHbIE YCUINSA, KOTOpPble NPUBOAAT 06paseL, K paspyLLUeHNHO.
CTOMKOCTbIO (YCTOMUMBOCTLIO) K aTMOCHEpHbIM BO3AENCT-
BUAM MaTepuasia, SBNSETCA W3MEHEeHUS (POPMbl M MPOYHOCTHbIX
nokasarteneli ero MHOrFOKpaTHOIO YBMIKHEHWS W BbICYLUMBAHUS.
Martepvanbl NOCTENEHHO pa3pyLLatOTCA MOJ BO3AENCTBUEM OKpY-
Xaroulel cpefbl, B 4aCTHOCTW, MOf AEWCTBUEM [OX[S, COMHEYHONA
paguaumn, pasfiMyHbIX rasoB W gpyrux (aktopos. Mog feiicTBriem
BbICOKOI TemmnepaTypbl OKPY>XXatoLleid cpedbl B 60/bLLOM KOMYECTBE
ncnapseTcd Bnara M3 Martepuana, 4YTO MPUBOAMT K CHUXKEHUIO
MPOYHOCTU W M3MEHEHWIO XUMUYECKOro cocTaBa KOMMO3ULMOHHBIX
matepuanoB. CTONKOCTb MaTepuvanoB K BO3AENACTBUIO HAPYXXHbIX
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(hakTOpPOB  LieN1ecoobpasHo  BbIpaXaTb Yepes MX Tenio - W
MOPOCTOMKOCTb. BnnsHMe Takmx (hakTOpOB Ha CBOWCTBAa MaTepuana
onpegenseTca B 71ab0PaTOPHUX YCNOBUAX METOAOM «UCKYCTBEHHbIX
KIMMaTUYECKUX Kameps.

Xummyeckass CTOMKOCTb - KOPPO3Usi CMOCOBHOCTL MaTepuana
COMNPOTUBAATLCA AENCTBUIO arpecCcUBHOM cpefbl (KACMOTbI, LLENoYH,
pacTBopbl COMeN, rasbl). cnonb3yemble MaTepuasibl U KOHCTPYKLUMN B
XVMUYECKUX, HETErasoBbIX, METa/ypruyecknx 0TPac/isxX NpoMbILL-
NEHHOCTM W B TPYHTOBAX, COMIECOLEPXKALLMXCA, pa3pyLLatOTCs MOf
B/IMSHNEM arpecCUBHbIX XXUAKOCTEN 1 rasos.

3HaunTeNnbHaa 4acTb MeTa//IoB He 06nagaeT AOCTaTOMHON CTON-
KOCTbIO K AENCTBMIO arpeccuBHONM cpefbl (KACMOTbI, LWEeno4n, pac-
TBOPbl CONMel, MWHepanbHble YAo6peHus) n TpebyeT creuuanbHON
3alWyThl OT KOppo3uu. Hanpumep, M3menvs M3 ecTeCTBEHHbIX Ma-
TepuanosB (M3BECTHAK, Mpamop, LOIOMUT M TA.) ObICTPO pas-
PyLUAIOTCA MOf, AeNCTBMEM KMCNOT, a OUTYMbl M MaacTMacchbl 6onee
CTONKME K TaKMM [AEACTBUSM, OfIHAKO OHW TOXE HECTOWKM K AeCT-
BMIO PacTBOPOB, CU/IbHO-HabyXxaloWmm LienoYaM. [OKpbITbie cre-
LMabHbIM COCTaBOM, Kepamuyeckume Tpy6bl M MAWUTKWA A1 Mona,
nnacTMacchl, GUTYMbl U CMOJ/IbI CUMTAKOTCS 6O/ee CTOMKUMU K Leit-
CTBUAM arpeccvBHON cpefbl. 15 onpefenieHns CTeNeHn XMMUYeCKOM
CTOMKOCTU MaTepuasioB U3 HUX W3roTaBnMBatoTCA 06pasubl Wim
MOPOLLKKM, W3MeNYeHHble MaTepuasibl pacrnonaralT B arpecCcUBHYHO
cpeay' W uyepe3 HeKOTOopble Bpemsi OnpefensieTcs UX COCTas, Macca,
MPOYHOCTb Y U3MEHEHVE POPMbI OTHOCUTE/IbHO 3Ta/IOHa.

1.5. Tennogm3anyeckune cBoincTBa

TennonpoBoAHOCTL - CBOMCTBO MaTepuana nepefasarb Temnso
yepes3 TOJILLY OT OJHOI MOBEPXHOCTW K Apyroi. Tenno 6yaeT npoxo-
OMTb Yepe3 CTEHY B TOM C/ly4ae, KOrfa ofiHa CTOPOHA ee HaxoauTcs B
Tensoi cpege, a gpyras B X0N0LHOM, T.e. MPOTUBOMOMIOXKHbIE MOBEPX-
HOCTV MaTepuasia OKasblBatOTCS B PasHbIX TeMMepaTypHbIX Cpefax.
KoatpuumeHT TennonposogHoctn X [BT/(m °C)] xapakTepusyercs
Konm4yecTBom TennoTsl (Q), Npoxogaileii yepe3 Matepuan TO/LLMHON
1 M, niowagsio 1 M2 B TeyeHue 1 CyTOK (C), Npu pasHOCTU TeM-
nepatyp (t| -42 Ha NPOTMBOMONOXHbIX NMOBEPXHOCTAX MaTepuana 1°C.
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KonuuecTtBo Tennotbl Q, NPOXOAALLEN Yepe3 CTEHY B TeyeHue T

yaca orpefenseTcs no crefyLiein gopmyne:
Q=X[S(t,-t2Tj/a,

roe: Q - KonmyecTBO TensoThl, «[K; S - NoBepxXHOCTb 06pasLia,
MZ T - Bpems, B TeUYeHMEe KOTOPOro MpoXoauT TennoTa, uac; (ti-t2 -
pa3HOCTb TemrnepaTypbl MPOTUBOMOJMIOXKHBLIX MOBEPXHOCTEN MaTe-
pvana, °C; a- TONLMHA CTEHbI, M.

Onpegensem X;

X=Qa/[S (ti-t2)x], B1/(m°C)

Ecnun, a=1m, S=1Im2 t|-t12=1°C un 1=1 yvac, 10 X=Q.

TennonpoBoAHOCTb MaTepuasna 3aB1UCUT OT ero XMMUYecKoro co-
CTaBa W CTPYKTYpbl, CTENEHW W1 XapakTepa NopucToCTU, BNAXKHOCTU U
TemnepaTypbl, MpW KOTOPbIX MNPOMCXOAUT MpoLecc nepejayn Ten-
notel. Hanpumep, 4ng NNOTHbIX OpraHWYeckUx marepuanos (nnact-
macca, 6utym) >.=0,25-0,35, a 415 NAOTHbIX HeOpraHWYecKux mare-
pvanoB KoaguUUUeHT TenaonpoBogHocTM X pgocturaet o 5,0
Bt/(m °C). Y nopucTbIX MaTepyasioB TEMNOBO NOTOK NMPOXOAUT Yepes
TBEPAbIV «Kapkac» matepuana v BO3LYLUHbIE SYENKN.

TennonpoBoAHOCTb BO3AyXa OyeHb HM3ka - 0,02 BT/(M°C). B
3Ha4UTeNbHO Mepe TenjonpoOBOAHOCTL 3aBUCUT OT TOMO, B Kakoi
CTeneHu 3ano/iHATCA Mopbl BOAOW WM ra3oM. Tak Kak, Koahuum-
eHT TennonposogHocTh Boabl X=0,58, a nbaa - k= 2,3 BT/(m °C).

TennonpoBogHOCTb 6OMLLUNHCTBA MaTEPUAIOB YBENNUYMNBAETCH C
MOBbILUEHMEM WX TeMMepaTypbl, MPX 3TOM /IMLb TOIbKO B HEKOTOPbIX
mMaTepuanax OHa CHUXaeTcsa (B MeTannax, OrHECTOMKMX MarHe3uTax).

TennonpoBOAHOCTb HEKOTOPbIX CTPOUTENbHbLIX MaTepuasnioB npu-
BefleHa B Tabn. 1.1.

TennoeMKoCTb - CBOMCTBO MaTepuana akkymynmpoBatb TeNIoTy
npy HarpeeaHUn. TennoeMKOCTb OLEeHMBAOT KOI(W(ULMEHTOM Tensio-
eMKoCTK (YAenbHOW Ternn0emKoCTH), T.e. KONMYECTBOM TENsOThbl, He-
obxoaumoii ana HarpesaHus 1 kr matepuana Ha 1°C:

Q=Cm(t,-t2,

rae: C - KoapuLmeHT TennoemMmkocTh; Q - KONMYeCTBO TEnoThl,
(KAX);

m - Mmacca obpasua, Kr; (tr t2 - pasHocTb Temnepatypsl, °C.

K TennonpoBoAHOCTM maTepuasioB 0c060e BHVMaHUWe yAensercs
B MPOEKTUPOBAHWUN N CTPOUTENbCTBE 3[4aHUIA U COOPYXXEHUN B CyXO-
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XapKUX KIMMAaTUYECKUX YCnoBuX LieHTpanbHOM A3nun, a Takxe npu
pacyeTax TenioyCTONYMBOCTM OFPaXAatOLUMX KOHCTPYKUMIA (CTeH,
MepeKpbITUIA), MPU pacyeTe Meyein 1 Nogorpesa mMaTepuana B 3UMHbIX
ycnosusx. TennonpoBOAHOCTb M TEMNIOEMKOCTb HEKOTOPbIX MaTepuma-
NnoB npusefeHa B Tabn. 1.1

Tabnmua 1.1.
TennonpoBOAHOCTbL H TEMJIOEMKOCTb HEKOTOPbIX MaTepuanoB

CpepaHsas

X C,
Neo MaTtepuanbl MNOTHOCTb, BT/(M°C)  KII(Kr°C)
Kr/m3
1 [paHuT 2600 2,50 25
2 KKeHblA Kpnny 1800 0,70 0,18-0,22
3 Tsxenblin 6eToH 2100-2600  1,10-1,60 021
4 Jlerkuin 6eToH 1200-1800 ©8x° @&, -
CocHa(nepneHankynsp-
5 HO Hanpas/eHVo Bo- 600 0,15 -
JIOKOH)
6 MwuHepanbHas Bata 200-400 0,05-0,08 - {;
7 [1peBeCHOBONIOKHIACTbIe 300 0.08 o o°
MpeccoBaHHbIe NANTI '
8 Tlopucras nnactmacca 20 0,035
9 Cramb 7850 58 011
10 Bopga 1000 0,58 10
Il Bo3gyx 0,00129 0,02 -

OrHeynopHOCTL - CBOWCTBO MaTepuasia BblAepXXmBaTb 4/INTeNb-
Hoe BO3feicTBMe TeMnepatypbl Npu 1580°C 1 6onee, He aeopMupy-
ACb M He pacnnasnascb. OrHeymnopHble Matepuasbl UCMOMb3YHTCS
[/ NOKPBITWA BHYTPEHHOM YacTy Meyeit Ha NpesnpusaTUaX NpoMbILL-
NeHHOCTW. T1o CTeneHW OrHeymopHOCTWM MaTepuanbl 4eNsT Ha pac-
nnasnsemble (MeHee 1350°C), TpyaHopacnnasnsemble (1350-1580°C)
1 HepacnnaensemMble (6onee 1580 C).

Tepmuyeckas CTOMKOCTb - CMOCOOHOCTb MaTepuasia BblAepu-
BaTb YepefoBaHve (LUK/bl) Pe3KnX TEMI0BbIX U3MEHEHWIA, 6e3 noTepu
APYTUX (U3NYECKMX CBOMCTB. OTO CBOWCTBO B 3HAYMTE/IbHON CTe-
MeHn 3aBUCUT OT OLHOPOAHOCTU MaTepuana u KoahuuyeHTa Tenso-
BOr0 pacLLUMpPEeHNs COCTaB/IIOLMX ero BeH ,ecTB. YAT Steiewuc KO3(-
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(ODMUMEHT TeNsI0BOro pacluMpeHns, TeM 60/blUe TEPMOCTOMKOCTb Ma-
Tepuana. Takue MmaTepuasbl Kak: TpaHWUT, CTeKNo 061agalT Masiol
TEPMUYECKOIN CTOMKOCTbIO.

OrHecTOMKOCTb - CBOMCTBO Martepuasna NpOTUBOCTOATb [eiCT-
BMIO BbICOKMX TeMMepaTyp M BOAbl BO BpeMs noxapa 6e3 3HaunTe lb-
HOI MOTepy Hecyllein cnocobHoOcTU. Mo CTeneHn OrHecTOMKOCTU Ma-
Tepuasibl AeNAT Ha Hecropaemble, TPYLHOCrOpaeMble U Cropaemble.
Hanpumep, 6eTOH, Kupnud, CTalb, PaHWUT CUMTAKOTCHA Hecropae-
MbIMU, & ac(asibTOOETOH, (PUOPONUT, HEKOTOPLIE BUAbI NEHOMMACTOB,
nponuTaHHas GUTYMOM [peBecuHa ABNAKTCA TPYAHOCrOpaeMbIM, U
[IPEBECMHA, 000N Ha BYMaXKHOV OCHOBE M Kpacku OTHOCATCS K uucny
CropaeMbIX MaTepuanos.

MpoaneHne BpeMeHW BbILEPXKM MaTepuana K [eiCTBUI0 OrHs
OCYLLECTB/AETCSA MYTEM NPOMUTKN UX aHTUMMpPeHamu. BonbLIMHCTBO
MaTepuanoB He CroparoTCs B OFHE, HO OHU MOABEPratTCA CWU/bHON
Jethopmauumm (CTanb), B pesynbTare Yero B HUX NOABMOTCA TPELLMHBI
(eCTECTBEHHbIA KaMeHb) U HEKOTOpbIE M3 HUX paspyLuaroTcs (acboue-
MEHT).

1.6. PagnaunoHHas CTOMKOCTb

PagnaunoHHas CTOWKOCTb - CBOWCTBO MaTepuana COXpaHATb
CBOIO CTPYKTYpPY U (DU3MKO-MeXaHWYecKne XapakTepucTMKU Mocne
BO3AENCTBMA MOHM3MPYIOWMNX U3NyYeHW. Pa3BuTe aTOMHOW 3Hep-
FeTVKU 1 NPUMEHEHUWE Pa3/INYHbIX PafVOKTUBHBIX Nly4eli B HApOAHOM
XO035IACTBE, NPUBEN K U3YYEHUIO CBOWCTB MaTepuasioB K [AeiCTBUiO
pagMaumMn 1 Co34aHUM U3 HUX 3alMTHBIX MaTepuasioB. YPOBEHb WO-
HU3UPYIOLWNX U3NTYYEHWUI MOXET ObITb HACTOMIbKO BENWK, YTO MOXET
MPOM30IATK rNy6OKOe M3MEHEHWe CTPYKTYpbl MaTepuana, Hanpumep,
Mpy 3TOM NPOMCXOAUT amopu3aLms CTPYKTYpbl KPUCTaINYECKMX
MUHepasioB, KOTOpas COMpPOBOXAAETCA OOBEMHLIMU W3MEHEHUAMU U
BO3HUKHOBEHMEM BHYTPEHHUX yCUnuii. [ns 3ayThl OT BO3LENCTBMA
PaANOaKTUBHBIX M3MyUYEHUA UCMOMb3YHOTCA 0C000 TsXKefble GETOHbI,
MeTaiIM4YecKune Cnasbl CO CreLnanbHbIM COCTaBOM.
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1.7. MexaHn4yeckune cBOWCTBA
1.7.1. T1poyHOCTb

BHelHWe cunbl, AeACTBYHOLLME Ha MaTepuas, 06pasyoT B HeM
BHYTPEHHVE «HanpsKeHus - Aeopmauuny», A0BefeHne KOTOopbIX A0
KPUTNYECKON BEMNYMHBI NPUBOAUT K paspyLLeHunto ero. CnocobHOCTb.
maTepuana COMPOTUBAATCA pPas3pyLUEHWUO SABNSETCA  MPOYHOCTHIO.
MpoyHOCTL MaTepuana OLEHWBAKOT MPefesioM MpoYHOCTH - R. KOTO-
PbIA YCNIOBHO paBeH MakCUMa/lbHOMY HarpshKeHUIO, COOTBETCTBYHO-
LeMy Harpyske, BbI3BaBLUEI pa3pylueHve Matepuana. [pegen npouy-
HOCTW - 3TO HanpsbkeHue o0 (BHYTPeHHee yCW/ne), KOTOpoe MosB/s-
eTca Npu paspyLleHnn MaTtepvana, BO3HMKAtOLLLEe NoJ BO3LENCTBUEM
BHELLUHE KPUTWUYECKON Harpysku. PacueT yacTeld 34aHWI 1 COOpYKe-
HUIA Ha NPOYHOCTb MPOWU3BOAUTCH B COOTBETCTBUW C HAMPSHKEHUEM -
npeaesioM NPOYHOCTU, YCTAHOB/IEHHbIM FOCYAapCTBEHHbIMU CTaHaap-
Tamu:

A R/Z,

roe: R - npegen npoyHoctn, MMMa: Z - KoshpuuMeHT 3anaca
MPOYHOCTUN, MUHUMASIbHOE 3HAYEHVE HE LO/HKHO ObITb He MeHee 2-3.

Mpy onpefeneHun KoahuumeHTa 3amaca NPOYHOCTM credyeT
YUUTbIBATH CrefyoLLee:

a) Martepvasbl, UMetoLLMe HEOLHOPOLHYIO CTPYKTYPY, HauMHaoT
paspyLuarbes B cnabbix MecTax npu MosoByHe npegena npoyHoCTH;

6) GONbLUIMHCTBO MaTepuasioB ObICTPO MogsepratoTca aedopma-
UMAM K Mpy OOCTWMXKEHMU npegena npoyHoctn o 50-70%, B HKUX Mo-
ABNATCA TPELLVHBI;

B) MaTepuan OyfeT pa3pyLliaTbCs, He 4OX0AA npesena NpoyYHoCTy,
MpY NPUNOXKEHUW HA HEero nocnefoBaTe/lbHO HECKO/bKO pa3 AMHaMU-
YECKMX Harpy3ok. Takoe paspylUeHue SBAETCA YCTaNoCTblO Mare-
prana. B HacTosLlee Bpems, MNPy pacyeTe paspyLUUTeNbHOro CocTos-
HUA KOHCTPYKLMIN WCMONb3yeTca KOIPMULMEHT 3anaca marepuasa.
Mpy 3TOM YUMTbIBAKOTCA OAHOPOLHOCTL MaTepuana, nepeHarpy>xeHue
1 ycnoBus paboTbl COOPYXKEHUS.

Mpefen NPoOYHOCTU MpU CXaTWW MaTepuana Orpefensercs
COMPOTUBNEHNEM Er0 K Le/ICTBUIO CXKMMAIOLLMX BHYTPEHHUX YCUWA,
06pasyroLmxcs Nof, BAUAHWEM BHELUHbIX (DaKTopoB. CxmmaroLas



cuna obpasyetca Noj  [eWCTBMEM BHELUHWX Harpy3oK, HepoB-
HOMEPHbLIM NMOAOrPEBOM W LPYTUMU (DaKTOpaMu.

BOMbLIMHCTBO MaTepuasioB MMEKT aHWU3aTPOIMHYK CTPYKTYpYy, B
CBA3W, C YeM WX Mpeden NPOYHOCTU YCTaHAB/IMBAETCA CPeLHWUM 3Ha-
YeHMeM pe3y/bTaToB, MOJMyUYEHHbIX NPOBEAEHNEM PAfA UCTIbITAHWIA.

MpoYHOCTb MaTepuana 3aBUCUT OT (JOPMbl U PasMepoB M3roToB-
NEeHHOro obpasLia, CKOpOCTY BO3pacTasHMs NMPUNOXEHHOW CWfbl U CO-
CTOSIHMAI NMOBEPXHOCTU, HA KOTOPYHO MPU/IOXKeHa AaHHas cuna. Mpou-
HOCTb HEKOTOpPbLIX MaTepuanos (naactmacchl, acpanbTOO6eTOHbI) 3aBU-
CUT 1 OT TemMnepaTypbl, KOTopas 06pasyeTcs BO BPEMS MX UCTbITAHWUA.
Mpr3mMa, UMEIOLLAs MEHbLUYHO BbICOTY, YeM ee CTOPOHbI XOPOLLO CO-
NPOTUB/AETCA Ha CXKaTue Mo CPaBHEHUIO C KyOOM.

Mpeaen MPOYHOCTU LUANHAPUYECKUX WA NPU3MaTUYeCcKnX 06-
pasLoB Ha 25%MeHblie, KyouyecKnx 06pasLoB. Yem 60/bLUe BbicOTa
o6pasua, TeM 60MblLUe pacLUMPAIOLLAs Cua, 06pa3yroLLLAsca Npu Cxa-
™K. Tpefen NpoYHOCTU MaTepuana Mpu CKaTuv Konebnerca B LIW-
pokunx npegenax - 0,5-1000 MlMa.

Mpegen npouHoctn (Re*, Mla) maTepuana npu cxatum onpege-
NnsieTca no opmyne:

PodT »

roe: Pa3 - paspywarowlas cvmna obpasua. H; F - nnowaas none-
PeYHOro ceveHuns obpasua, M2

C nomowbto faHHOW (hopMy/ibl BbIYUCSETCS U Npegen NpPoyHo-
CTV obpasua npu pactsaxeHun (Rp™r). Mpegen npovHoOCT MaTepuana
Mpy CXXaTuy XapakTepusyeT ero Mapky. lpegen NPOYHOCTU HEKOTO-
PbIX CTPOUTE/NIbHLIX MaTEPMANIOB MPU CXKaTUK NpuBeaeHbI B Tabn. 1.2.

Tabnmua -1.2.
Mpegen NPOYHOCTM HEKOTOPbLIX CTPOUTE/IbHBIX MaTEPUanoB
npu cXxaTum
MaTtepuasbl Mpegen npoyHocTn npu cxatum, Mlla

paHuT 120-250

Mpamop 80-300

XOKeHbIl Knpnny 7,5-30

CuUnnKaTHbIN 7,5-20

Kunpnny

TsXeNblin 6ETOH 10-80
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Jlerkuii 6eToH 50-40

MNeHO6EeTOH 1,540
[MnacTmacca 4-500
Cranb 380-1000 (1 BbILLe)

Mpeaen NPOYHOCTM NPU M3runobe.

Ha n3rmb mcnbiThiBatOT 06pasLbl MaTepuanoB B Buie 6asiouek,
PacrofOXeHHbIX Ha [BYX Onopax W m3rmbaroias cuia Ha HUX npu-
NOXMNTCA CUMMETPUYHO.

PacueT npeaena npo4HocTy npu usrmbe (R*N MIMa) npomssoasTt
no hopmynam:

- NpY COCPeSIOTOUEHHOM Tpy3e, PacroioXeHHOro nocepeavHe 06-
pasua (6ankun) NpPAMOoyYrosibHOro CeYeHus:

r” b IA-I
- NpW ABYX rpy3ax, PacnofoXeHHbIX CUMMETPUYHO FOPU3OHTATb-
HOI ocu obpasLia (6anku):

rae: Ppa, - paspywarowiaa cuna, H; 1- paccrtosHve mexgy ono-
pamMu, M; a - paccTosiHMue Mexay rpysamu, M; b v h - wupnHa v Bbl-
coTa o6pasua (bankun) B NONepevyHOM CeveHuUm, M.

Mpy ncnbiTaHWM 06Pa3LLOB Ha U316 BEPXHAA YaCTb HEMTPasIbHOM
ocun o0bpasua paboTaeT Ha CXKaThe, @ HMXKHAS YacTb ero - Ha pacTsaxe-
Hue. OObIYHO, MPU3HAKM paspyLUeHns (TpewyHbl 1 T.4.) 06pasuos
HaYMHAIOT MPOSAB/ATLCA B PACTAHYTOM YacTu.

Mpegen NPOYHOCTM Ha pacTaxeHue. o npegeny NPOYHOCTU Ha
pacTsHKeHVEe MaTepuasibl AeNATCA Ha rpynnbl:

1) martepviasibl, B KOTOPbIX MNpefen MpOYHOCTM Ha pacTsKeHue
60/ibLLe, YeM MpU CKaTUK (LpeBecuHa, CTEKI0BONIOKHO);

2) Mmatepuasibl, B KOTOPbIX Npejen MPOYHOCTU Ha pacTskeHue u
CXXaTue paBHbl MEX/yY C060i 1an Mano paznuyaroTces (CTanb);

3) martepuasibl, B KOTOPbIX MPeAen MPOYHOCTU Ha PacTsHXKeHVe MeHb-
LLie, Yem Npu oKaTun (KaMeHHble MaTepuabl, CTEKTO, YyTyH U T.M.).

MpakTyyecku npefen MpOYHOCTU OMpefenstoT MyTeM paspylue-
HWA 06pa3L,0B, M3rOTOB/MEHHbIX MO CTaHAAPTY, Ha CneLuanbHbIX npec-
cax Wm paspbIBHbIX MaLUMHaX.

[ns Xpynkux matepranoB (eCTECTBEHHbIA KaMeHb, OETOH, Kepa-
MMKa 1 T.M.) XapakTepHa 60nblias pasHuua (B 10-15 pa3 v 6onee) B
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3HaYeHWsAX Mpeaena MPOYHOCTU MPU PaCTSXEHUU 1 CXKaTun. Y Bcex
XPYNKUX MaTepuasnoB Mpefes MPOYHOCTV MPU PaCTSHXKEHUN 3Hauu-
Te/IbHO HWXKe, YeM Mpu CXaTumn. TOo eCTb, NPeaen NMPOYHOCTM Mpu pac-
TAXKEHWUM cocTaBnseT 2- 10% oT npefena NPOYHOCTU Ha CxKaTue.

B HacToflee Bpema 414 OnpefeneHns MpoYHOCTU MaTepuasioB
LUMPOKO NMPUMEHAETCA METOZ YNbTPa3sBYKOBOro MMMysnbca. ITOT Me-
TOJ, OCHOBAH Ha pacrpocTpaHeHuu, 3aTyxaHuu W pe3oHaHca Yy/bTpa-
3BYKa B Pa3/IMYHbIX YaCTAX Matepuaia.

CraHfapTHble cnocobbl onpegeneHuss NPOYHOCTM 06pasLoB U3
pasfIMYHbIX MaTepuasioB NpuBegeHbl B Tabn. - 1.3.

Tabmua - 1.3.
Cnocobbl onpeaeneHns NPOYHOCTM MaTepManos
O6pastybi YepTexx 06-  dopmyna Bbl- Bug matepnana Pa3mepbl 06-
pasua yucneHus pasuos, cM
BeToHHas 10x10x10:
ng}:";;:p 15x15x15;
) 20x20x20;
Ky6 R=P/a2 6eTOH 7.07x7,07x7,
EcTecTBeHHbIN 07;
KaMeHb 5x5x5
1
beToH d=15: h=30
Monumep6eToH
Hunuap EcTecTBeH-HbIN d=h=5:7;
KaMeHb 10:15
/
beToH nonu- a=10;15;20
1 MepbeToH h=40;60;80
Mpusma
> = [pesecnHa a=2; h=3
n—r
1 LlemeHT 4x4x16
Mpusma la . R . igl
‘1 I 20h Kunpnuy 12x6,5x25
A BeToH
Mpusma mna-Ja-. R .=PL 15x15x15
bh2 [lepeBecuHa 2x2x30
1 1 BeToH 5x5x50;
Mpun3smeH- *_m 2 10x10x80
Hblli ’
d=1; 1=5;
1 ’ y
CTEepPXXEeHb CTtanb 1>10d
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Y napHas BA3KOCTb - CMOCOOGHOCTb Martepuana COnpoTMBIATLCA
yAapHbIM Harpy3kam. [pn 060CHOBaHWM TEXHWYECKOI Lienecoobpas-
HOCTW MPUMEHEHUA MaTepuanoB /1 YCTPOCTBA MOMOB MPOMbILL/IEH-
HbIX 3[aHWUI, JOPOXHbIX N a3POLPOMHbIX MOKPbITUIA, TPOTYapoB U B
JpYrux cryyasax CTPOMTE/IbHOW NPaKTUKM BO/bLLOE 3HAYeHVE UMEKOT
creunabHble MexaHWveckue CBOWCTBa MaTepuasioB: yjapHas Bs3-
KOCTb, TBEPLOCTb, MCTUPaEMOCTb W .U3HOCOCTOMKOCTb. LimnuHap -
obpaseL,, AnameTp 1 BbICOTa KOTOPOro paBHbl 25 MM, UCMbITbIBAOT Ha
npubopax - Konpax. XapakTepucTUKON yAapHOW BA3KOCTU SBNSETCH
paboTa, 3aTpayeHHas Ha paspylUeHue CTaHAapTHOro obpasua (),
OTHeCeHHas K eguHuue ero obwvema (M3 mm nnowaan (m2). Oco-
6EHHO BaXXHYHO POfib MUrpaeT yhapHas BA3KOCTb MaTepuanoB B Ceic-
MOAKTVBHbIX YCN0BUAX LieHTpanbHOM A3unu.

TBepLoCTb - CBOWCTBO MaTepuasa COMPOTUBAATLCH MPOHMK-
HOBEHWIO B Hero Apyroro 6osiee TBepforo matepuana. [ns onpege-
NeHns TBepLOCTW MaTepuasioB, B 3aBUCUMOCTM OT WX BUAA W
Ha3HaueHus, CyLLEeCTBYeT psL, METOLOB U eAVHULBI U3MEPEHNS.

TBepLOCTb KaMeHHbIX MaTepuasioB  OLHOPOLHOrO CTPOEHWS
onpefensoT no wkane Mooca, koTtopas npueegeHa B Tabnuue - 1.4.

WcTupaemocTb. Martepuansl, NpUMeHsieMbIX [ YCTPOCTBa
MO/0B, NECTHUYHBIX KNEeTOK (MoWwaaein 1 MapLueid) n Apyrnx KOHCT-
PYKUMAX, MOABEPraroT UCMbITaHUIO UCTUpaHueM. [ns 3Toro U3roTos-
NMBAKOTCA 00pasupbl, UMerLye KyOuyeckyto (opMy WU LWAUHAP
anmetpom 25 MM. 3a XapakTepUCTUKY WCTUPaeMOCTU MNPUHUMAIOT
MOTEPH MACChbl OTHECEHHYIO K 1 M2 NJIOLWAAN UCTUPaHKUA, NpY BpaLle-
HUW cneumanbHoro Kpyra 1000 pas:

H=(mr m2)/F, kr/m2,
rge LU v T 2macchl 06pasua fo v nocne nctTupaHms.

Tabnuua -1.4.
L kana Mooca

o lMokasarenb

Marepuansl XVUMWYECKUNIA COCTaB TBEpAOCTI
Tanbk 3MrO 4Si02HD 1
vnc CaS04HD 2
Kanbut CaCO3 3
MnaBMKOBbINA LLNAT CaF2 (chntoopur) 4
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Anatnt CaqPOAHF 5
OpTokna3s K2 AlZ36Si02 6
Ksapy, Si02 7
Tonas ADbfSi04l(F,0H)2 8
KopyHg, A3 9
Anmas C 10

1.7.2. ethopmMaTMBHOCTb

CBOWCTBO TeN AehopmMMpoBaTbCA NOA Harpys3Kom v 3aTem, nocne
YCTpaHeHWs CW/, BOCCTaHaB/IMBaTb CBOE MepBOHaYa/lbHOe COCTOSHUE
Ha3bIBaKOT YMPYrocThi.

Mpefenom ynpyrocTy HasblBaeTC MaKCUMa/lbHOe HarpshkeHue,
KOTOPOe MOXEeT BblAepXaTb martepuas, He o6HapyXvBas MpU3HAKOB
OCTaTOYHOW Aethopmaumny Mpu pasrpy>xeHun. B npegene ynpyroctu
HanpsXKeHWs pacTyT NPOMopLMOHaNbHO fedopmauusmM, B CBA3N C
yem, Martepuan Mocfie CHATUA Harpys3kM BOCCTaHaB/IMBaeT CBOK
NpeXxXHyto PopmMy 1 pasmepbl 63 0CTaTOYHONM AedopmMalun.

KoaththnumeHT NponopuroHansHOCTU E MeXay HanpsXKeHUsMu 1
Jedopmaumamn  HasbiBaeTcd mogynem ynpyroct (Mogynb HOHra)
npu pacTskeHnn. Mogynb ynpyroctn E cBs3biBaeT ynpyryk OTHO-
CUTENbHYIO AedhopMaumio e M OLHOOCHOE HarpshkeHWe a COOTHO-
LUEHWEM, BbIPXAOLLMM 3aKOH MyKa:

e =a/ E, MIMa

BHyTpeHHee ycunvie, BO3HUKAOLLEe NPU PacTsHXKeHUU WU Cxa-
TWe onpegenseTcs no cnegytowein opmyne: a = P/F,

rge: P - npunoxeHHas K Teny cuna; F - nnowass nonepeyHoro
CeyeHus Tena.

Crtekno pedopmupyetcs B YNpyro-xpynkom 30He 1 lOMaeTcs B
npegene ynpyroctu. Cranb, MOAMMEPbl C  KPUCTA/IIMYECKUM
CTPOEHVMEM He TepsAlT CBOMCTBO YMPYrocTW, AaXe Mpu BbICOKMX
HanpsXXeHHbIX COCTOAHUAX, M paspyLlaloTca B 30He mnacTMyHoctn. B
6eToHax W [ApYyrux KOMMO3ULMOHHLIX MaTepuasiax BO3HWUKaeT
NHeliHasa anacTuyHaa fedopmauuns npy NPUNOKEHU Ha HUX CUN [0
20% Horo npefena npoyHocTn. B Kayyyke, pesuHe ¥ MOA06HbLIX
3NaCTOMepHbIX MaTepuanax ynpyras geopmauns npesbiiaet 100%.
MoA BAWSHMEM BHELLHUX Harpysok, B MaTepuane Mnpoucxomat
npofosbHas 1 nonepeyvHas fedopmaums. OTHOLLUEHWE MOMepeyHol
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Aeopmayun K NpoAonbHONW, B3ATOE MO abCONKOTHON BeNMYMHE Npu
MPOCTOM PacTSHXKEHUM WM CXKaTWKM, HasblBalOT KO3P(MLMEHTOM
MyaccoHa (U). AN9 pasnyHbIiX MaTepranoB KoaghgpuumeHT lMyaccoHa
nexut B npegenax 0 < u< 0,5. Ana 6eToHa 3TOT KO3W(UUMEHT B
npepenax 0,17-0,2 ona nonnatuneHa paseH 0,4.

MnacTMYHOCTbL - CBOWCTBO MaTepuasia MpU Harpyske B 3Hauu-
TeNbHbIX Mpeaenax W3MeHATb pasMepbl U opmy 6e3 06pa3oBaHus
TPeLLMH 1 pa3pbIBOB U He BOCCTaHaBNMBATb MOHOCTLIO NepBOHaYasIb-
HOr0 COCTOSIHUA NOCNe CHATUA Harpysku. K Takum Matepuanam
OTHOCATCA HEKOTOpble BWAbl CTa/v, niactMacchl, 6utymbl v T.4. Bo
MHOIMX C/lyyasx nnacTUYHOCTb MaTepuasna 3aBuCcUT OT Temrepartypbl.

XpynKocTb - CBOWMCTBO MaTepuana nof [AeiCTBMEM HarpysKku
paspyLuaTbCs 6e3 3amMeTHONM MAaCTMYECKO Aetopmaumn. Xpynkue
maTepuasnbl XOpOLIO COMPOTMBAAKTCA CXKaTWUo, a Ha M3rmb 1 pacTs-
YKEHMIO MI0X0 paboTatoT. ECTeCTBEHHbI KaMeHb, CTEK/O, OETOH, CU-
NNKAT U T.M. OTHOCATCA K XPYMKUM MaTepuanam.

KOHTpO/bHbIE BOMNPOCHI

1. OG6bACHWTE 3aBUCUMOCTb CBOMCTB MaTepuana OT ero HaHo,
MUKPO- N MaKpOCTPYKTYpbl.

2. Yt0 Takoe BOLOMOrNOLEHME, BOLAONPOHNLAEMOCTL?

3. Kak BblpaXaeTcsi 3aBMCUMOCTb MeX[y MOPOCTONKOCTbIO U
MOpUCTOCTbLIO?

4. UYro Takoe TenaonpoBoOLHOCTb U TEn0eMKOCTb?

5. YTOo Takoe MPOYHOCTL MaTepuana, OT Kakux (hakTOpoB OHa
3aBUCKT?

6. Yto Takoe ynpyroctb, MN1acTMYHOCTb U XPYMKOCTL?
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FMABA I
MPNPOAHBIE KAMEHHBIE MATEPUNANDI

KntoueBble cnoBa: MOHOMUHEPAN, NOAWMUHepan, Marma, Ksapl,
MONeBOil wWNAaT, TrpaHWT, T[AWHA, W3BECTb, TFUMNC, aAHTUAPUT,
mMpamap, N10THOCTb, NPOYHOCTb, TEKCTYpPa, BOJOCTONKOCTb.

2.1. O6uime cBeaeHus

CblpbEM ANs NOMyYeHUS MNPUPOLHLIX KaMeHHbIX MaTepuasioB
CNy>XaT TOpHble Nopoabl. T MaTepuasbl UMeIT 06pa3oBaBLLMeECs B
3eMHOI KOpe Moj BAWSHWEM Te0sIorMyYecKMX NpPOLLECcCOB OMpeaesieH-
HbI cOCTaB U CTPYKTYpY. MuHepanbl - 3TO BELLECTBA, ABSOLLMECS
NPoAYKTamMu (HU3NKO-XUMUYECKMX NPOLECCOB, MPOUCXOAALLMX B 3€M-
HOWA Kope.

B npupoge n3sectHo okono 2000 ThICSY MUHEpanoB, HO B 06pa-
30BaHMW TOPHbIX NOPOJ y4acTByeT 0K0n0 50, UX HasblBalOT MOPOLO-
06pasyoLLMMN.

OpHble MopoAbl 6blBalOT MOHOMUHEPaSibHbIMK (COCTOSALLME U3
OHOr0 MWHepana) W MOUMUHEPIbHBIMU  (COCTOALLME W3 He-
CKO/IbKNX MWUHEpaJIoB).

MpYpOAHblE KaMeHHble MaTepuasibl NoyyatoT NnyTeM MexaHuye-
CKO 06pabOTKN TFOPHbLIX MOPOL U OHU B CTPOUTE/ILCTBE MOFYT MC-
NoNb30BaTbC B KayeCTBE Cbipbf. [TOpHblE MOPOAbl B MPOU3BOLCTBE
LleMeHTa, M3BECTW MPUMEHSAIOTCA B KayecTBE Cbipbs, a MpU W3ro-
TOBNEHUWN 6eTOHA Mecka W LebHS 1 MX 06beM COCTaBNSET HECKO/bKO
MWUMVOH TOHH. MpUpoAHble MaTepuasbl, TakMe Kak Mpamop, rpaHuT,
N3BECTKOBbIN KaMeHb MOCMe MeXaHWYeCKon 06paboTKM (pacnmnioBKK
W LWUGOBKM) UCNOMb3YHOTCA B KAYECTBE JeKOPaTUBHbIX MaTepuasios.

C TOYKWN 3pEHVS 3KONOTMU MPWU UCMOMb30BaHUM PECypcoB MNpu-
POAHBIX KaMeHHbIX MaTepuasioB Heob6XxoAmMmo cobsofaTb npasunia
3almMTbl OKpyXXatoLlein cpeapl. Mpy aTOM Lenecoobpas3Ho BblGMPaTh
Te TEXHONOrMN NepepaboTKN MPUPOAHBLIX MaTepuasos, Npu UCNOSb-
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30BaHMN KOTOPbLIX OTXOAbl NMPOM3BOACTBa BbIAENAKOTCA B MEHbLLUEM
KO/In4ecTBe.

2.2. [opHble NOpoAbl 1 Nopofoo6pasyoLwmne MUHepasbl

"OpHble MOpoAbl MO (POPMUPOBAHMIO AENATCA Ha TPU FeHeTuye-
CKMe TPYnMbl: MarMaTUyYecKvie rnopogsl, 06pasytoLye nepekpucTan-
NA3aLMKN CUIMKATHOTO crasa (Marmbl), 0CafloHHbIe TOPHbIE NOPO/b,
obpasyroLmecs B pesynibTaTe eCTECTBEHHOrO MpoLecca paspyLueHns
rOpHbIX Nopoa, MeTaMmopguyeckre (BULOM3MEHEHHbIE) NOPoaL! 06pa-
30Ba/IMCb B pe3y/bTare MOCNeAYyHLWMX WM3MEHEHUI TFOPHbIX MOPOL,
CBA3aHHbIX CO CMIOXHBIMU (PU3NKO-XUMUYECKMMU NpoLeccamu, Mpo-
NCXOAMBLUMMM B 3eMHOW Kope (Tabn. - 2.1).

Tabnmua 2.1.

CeHeTMYecKas KnaccumKaLms ropHbIX Nopos,

ny- "paHUTbI, CEHUTBI, AMOPUTHI,
Mac- OMHHbIE ra6bpo
Mopdhmpbl, Anabasbl, TPaXUTbI,
CVBHblE W3-
Marma- VBLLIVECS nopmupuThI, 6a3anbThl,
TU4eckme aHAe3nTbl
nopogp! 06- Pbixnble  ByrikaHWU4ecKuve nersibl, Nnemsbl
JIOMOYHbIe Lle-
(m3nue- MEHTUPO- BynkaHn4eckvie Tybl
LLIvecs) BaHHble
MexaHnye-
CKve OT- Poixnble r o
OMKEHUS Lie- NIVHbI, NECKW, PaBuiA,
(06- MEHTUDO- necanMKg, KOHT/IOMepaThl,
JIOMOYHblE  BaHHble PeKHin
OcaziouHble  nopoapl)
nopoAp! Xu- rUnc, aHrMaPUT, MarHesuT,
M1YECKme [ONOMUTbI, U3BECTKOBbIE TY(bI,
%&U.KVI HEKOTOpbIe BUAbI M3BECTHSKOB
Horgl-:zble 3BECTHSAKY, MeN, paKyLLEYHWK,
OTONEHUS [VaTOMUTbI, TPernesbl
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MeTa-

Mopuye-
CKue ["Helicbl (13 rPaHNTOB), FMHUCTbIE CNaHLbI
(Bupo- (M3 rnmHbI), Mpamopsbl (13 N3BECTHAKOB),
N3MeHeH- KBapLmThbI (M3 NecyaHKOB)
Hble)
nopozp!

2.2.1. MarmaTtuyeckue nopogsl

MarmaTuyeckme nopogbl - 3T0 Marma, U3MBLUMMCS B BUAE NaBbl
Ha NMOBEPXHOCTb 3eM/IN WK Marma, KoTopasi OCTbIBasa U 0cTaBaslach B
3eMHOI KOpbl Ha 60MbLIOA rNy6uHe. Marma B 3aBUCUMOCTW OT pas-
JMYHBIX YCNOBWIA OCTbIBAHUA AENNTCA Ha rNyOuHHbIe (MHTPY3UB) U
n3nuewmnecs nopofdpl. K umcny rny6urHHbIX NMPUPOAHBIX MOPOL BXO-
JAT: TPAHWUT, CUEHWT, AMOPUT, rabbpo u T.n. Takue nopoabl obpasy-
t0TCA B pesynbTaTe MeA/IeHHOro U paBHOMEPHOMO OCTbIBAHWUSA Marmbl
nog 60/bLIMM [aBneHnem 1 6e3 KUCMOPOAHOM cpefbl 3eMHOM KOpbl, U
MO3TOMY OHW MMET OYeHb MIOTHYHO KPUCTANIINYECKYIO CTPYKTYPY.

M3nuBlimeca marmatuyeckune nopogel (6asansT, aHAe3nT, anabas,
nopmp w T.4.), U3-3a BbLICTPOr0 OXNAXKAEHUA WX HA MOBEPXHOCTM
3eM/IN HE KPUCTa/IN3YIOTCS MOJHOCTLIO. BblgeneHve rasoobpasHbix
BELLLECTB BO BPeMSsi OX/&XAEHMS MarMaTuyecknx nopog obpasyet no-
puUcTble KaMHY (nemsa, Ty(bl).

K uucny OCHOBHbIX MVHepasioB, 06pasytomx MarmMaTuyeckue
MopoAbl OTHOCATCS KBapLl, MOMEBbIE LUMNATHI, XKeNe3UCTo-MarHesnasb-
Hble MUHEPasbI.

KBapy (Si02) umeeT KpUCTaN/IMYECKYHO CTPYKTYpPY, OH OT/MYa-
eTCA BbICOKOM MNOTHOCTbIO, TBEPAOCTU, MPOYHOCTLIO MPU CXKATUKN 1
CTOMKOCTbIO K arpeccuBHbIM cpefam. MpoYHOCTb KBapLa npu oxatum
poxoant go 2000 MIMa, npu pactsxeHun - go 100 MIMa. Mo TBEpAo-
CTbIO OH 3aHMMaeT YeTBEPTOE MECTO MOc/ie Tonasa, KopyHaa v an-
masa. lNnaeutca keapu npu 1700°C. B kayecTse necka, KeapL, COCTaB-
NSIeT OCHOBY 0Caf0UHbIX FOPHbIX MOPOA.

MMonesble wnaTtbl coctaBnAoT 60-70% MarmaTtuyeckux Mopoa.
Haunbonee pacnpocTpaHeHHbIMU Pa3HOBUAHOCTAMY MOJIEBLIX LUMNATOB
asnaoTca:  optoknasbl (KD AID 36Si02 w  nnarvoknasel
(Na2d N112036S102) B BMge anbbuta (Ca O AlDj2Si02). MpoyHOCTb
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(120-170 MIMa) 1 CTOMKOCTb MOMEBbIX LUMATOB 3HAYMTENLHO HUXKE,
yeM KBapua. of BAUSHMEM MHOrOKpPaTHbIX PE3KUX CMeH Temnepa-
TYpbl ¥ BO3LEACTBUS BOAbI, MOJEBbIE LUMATHI pa3pyLLatOTCs W 3TO, B
CBO 0Yepeab, MPMBOAUT K 06pa30BaHuUIO IMINHBLI.

XKene3ncrto-marHesnasbHble MUHepasabl N0 XUMUYECKOMY CO-
CTaBy NpeAcTaBnsAOT COBOIN HenesncTo-MarHesnasbHble CUIMKATI.
Cpeaun, M1HepasioB 3TOM Tpynnbl  Haubosiee pPacrnpocTpaHeHHbIMU
ABNAIOTCH am(nOO/bl, MUPOKCEHbI N ONMBWHLI. B uMcno marHesu-
a/IbHbIX CU/IMKATOB BXOLAT MWHEpPasbl - CepreHTUHbI, XpPU30TWUa ac-
becT.

AnoMoc/unMKaTammn HasblBatOT MYCKOBUT, (OIOFONUT 1 BUOTKT,
a rMapocntofbl - 310 MMAPOMYCKOBUT, TAPOOMOTHUT.

XKene3ncrto-marHesnasnbHble U aNtOMOCUINKATbI, 3a UX TeM-
HbI LBET OT TEMHO - 3€/1EHOr0 0 YepHOrO LiBETa, Ha3blBatOT TEMHO-
OKpaLleHHbIMU MUHepaiamu.

Marmatuyeckue nopojbl, Mo CBOeN CTPYKTYype U TEKCType, OT/n-
4aloTCs OT APYruMX NPUPOAHbLIX MOpof. B pesynbtate MeAneHHOro u
PaBHOMEPHOr0 OCTbIBaHWA MarMbl Ha 60/bLIOWA NyOUHE 3eMHOIA
KOpbl, 06pa3oBasiacb NoHas KpUcTanyeckas CcTpykrypa. Mo pasve-
pam 3epHa 6bIBAlOT KPYMHO3EPHUCTbIE (Bbille 5 MM), cpeaHe3epHu-
cTble (1-5 MM), pa3HO3epHUCTbIE N PABHO3EPHUCTbIE KpUCTa/IInYe-
CKMe CTPYKTYpbI (puc. 2.1).

Puc. 2.1. Bugpl (CXembl) CTPYKTYpbL:
a) pa3Ho3epHMCTas CTPYKTypa; 6) paBHO3epHUCTas CTPYKTYpa.

Marmarmnyeckre nopodbl B OCHOBHOM MMEKOT MAacCUBHYHO CTPYK-
Typy, 001a4at0T BbICOKON MAOTHOCTbIO, MPOYHOCTHIO, MOPO30CTONKO-
CTbKO M MasOi BOZOMPOHMLAEMOCTbIO. MPOYHOCTL Ha CXKaTue mx Co-
ctaBnaoT 100 - 300 MIMa, cpeaHss nnoTHoOcTb 2600-3000 Kr/m3 BO-
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AOMPOHNLAEMOCTbHO MeHee 1%, (4em 00beMy) KOaduumMeHT Tenso-
NpoBoAHOCTM 0Kono 3 BT/(M°C).

2.2.2. Ocafj0uHbIe TOpHbIe NOpPOoAb!

OcagoyHble nopofdbl 06pa3oBaiMCb B pesynbTaTe paspyLueHus
MarMaTuyecKux W Apyrux rnopoj nof BO3feicTBMEM MpoLecca Bbl-
BeTpumBaHuA (AelicTBME BO/bl, BETPA, KONebaHWiA TeMnepaTypbl, 3aMo-
PaXXMBaHUA OTTaMBaHWUA W OPYr1X aTMOCHepHbIX (hakTopos). B 3aBu-
CUMOCTU OT COCTaBa W YCNOBWUIA 06pa3oBaHWsA, OCafoyHble MOpPoAbI
noApasfeNatoT Ha TP TPynMbl: MEXaHUYECKME OT/IOKEHMS, XUMUYe-
CKMe 0CafiIKv, OPrOHOreHHbIE OT/IOXKEHNS.

K MexaHW4eCcKUM OT/IOKEHUSIM OTHOCATCA, Takue Cbinyyme mMo-
poAbl Kak: rNvHa, MecoK, rpaBuid, a TakXKe KOHI/I0MepaTbl, 6pekunmn v
LIeMEeHTUPOBaHHbIe NMopofbl. MexaHUYecKune OT/IOXEHUA OCTaKTCA Ha
MeCTe WK Yalle NepeHOCATC BOLHbIMU MOTOKaMu, BETPOM W NefHW-
KaMmy B [pyrue MmecTa W Nnocne ocaxaeHWs 06pasytoT pbix/ible CKOI-
NIEHUA M1aCTOB 06/IOMOYHBIX 0Caf0UHbIX NMOpoZA (Mecka, r/vHbl, rpa-
BUS, NPUPOAHOIO LLEBHS).

XuMunyeckne ocagku (runc, LONOMUT, MarHesut w T.Mn.) ABNS-
tOTCS CMELACTBUEM M3MEHEHUS XMMUYECKMX COCTaBOB TOPHbIX MOPOA,
nepeLleaLwnx B COCTaB BOAHbIX PacTBOPOB B MpoLecce paspyLleHus
FOPHbIX MOPOA.

OproHoreHHble OTNI0XKEHUA - MOPOAbl, 06pasytoLmecs B pesy b-
TaTe OT/IOXKEHUA OTMUPAIOLLErO PacTUTEIbHOrO MUpPa MeSKMX XXUBOT-
HbIX, OPraHM3MOB W PacTeHWA BOAHbIX GacceiHoB. K HUM OTHOCATCA
Me/, U3BECTHAKWM pas3HblX BWAOB, AMATOMWTLI U Apyrve. Takue no-
pOAbl MMEKT OTHOCUTENIbHO MOPUCTYHO CTPYKTYpY, WM3-3a Yero OHu
001a4al0T MEHbLLEA NPOYHOCTLIO U HEKOTOPbIE U3 HUX OLICTPO U XO-
pOLLO pacTBoOpAOTCA B Boge (TuUrc, U3BecTb).

K MuvHepanam, 00pasylowmymM 0cafjouHble MOPOoAbl OTHOCATCA
KBapL, KapboHaTbl, Cynbgatbl 1 apyrne rpynnsi MUHEPasIOB.

K rpynne MnuHepanoB Ha OCHOBE KBapL,a BXOAAT: onas, xaue-
JIOH 1 0Caf0uHbIA KBapL,

Onan (Si02nH2A) - sBnseTca aMOP(HLIM MWUHEPa/IOM, B CO-
CTaBe KOTOporo mmeetca 2-14% (8o 34%) sogbl. MnotHocTe 1,9-2.5
r/cm3, TBEpAOCTb €ro paBHO 5-6, UMEET Genblil, XenTblil, ronybon un
UEPHBIIA CBET.
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XanuenoH (Si02 - Bupg Keapua, KOTOPbI UMEET BOMIOKHUCTYHO 1
3aMKHYTYIO KPUCTa/IIMYECKYO CTPYKTYpYy. B npupoge oH BCTpeya-
eTcs: 6efibiM, CepbIM, XEeNTbIM, KOPUYHEBOM U 3e/1eHOM OKpace. IM1oT-
HOCTb ero cocTas/seT 2,6 r/cm3, TBepAOCTb - 6.

B rpynny ocagouyHbiX MOPOA Ha OCHOBe KapboHaTOB BXOAAT
Ka/IbLT, AONIOMUT Y MarHesur.

Kanbuut (CaCOj) - pacnpocTpaHeHHbI MUHepas, craratoLLmii
pasfMyHble BUAbl U3BECTHAKOB. Okpacka 6ecupeTHas 6enasi, cepas,
NAOTHOCTb 2,7 r/cm\ TBepLoCTb 3.

Oonomut (CaCOj'MgCOj) - BX0AMT B COCTaB M3BECTHAKOB. OH
MOXET BCTpeyaTbCAd B OECLBETHOM WM GefioM, a UHOMAa >KeTOM U
KOPWUYHEBOM BuAe, NoTeH (2,8 r/cvd), TBepaplin (3-4). donomut sBns-
€TCA CbipbeM B MPOM3BOACTBE MarHe3naslbHbIX W JONOMUTHBIX BSXKY-
WX BellecTB. OH MOXET UCMONb30BaThCA B BUAE BbIpe3aHHbIX 6/10-
KOB W1 B KA4eCTBE 3aro/IHUTENS B M3Me/IbY4EHHOM BUAe 4/19 BeToHa.

MarHe3nt (MgCOj) - 6ecLBETHbIR, 6enblil, Cepblid, XXENTbIi, Ko-
pUYHeEBbI MyHepan. MnotHocTb 3,0 r/cm3 TBeppocTb 3,5-4,5. Mocne
obxura marHesuta npu temnepatype 1500-1650°C nonyyatoT orHe-
YyNopHble MaTepuanbl (Kupnud, 6/10K), NPUMEHSIOT ero s nosyde-
HUS MarHesvanbHOro BSDKYLLEro BellecTsa (npu Temnepartype 750-
800 °C).

K uncny rpynnbl MMHEPasiOB Ha OCHOBE IMIMHbI BXOAAT KaOMHUT,
rMAPOCAOAbLI, MOHTMOPWUNOHUTSI.

Kaonmunt (Al20j2Si022H2) - BOAHbIA CUAMKAT aMtOMUHNS,
obpasyeTcs B pe3ynbTare paspyLUeHVs MOMEBbIX LUMNATOB W APYrunx
CUNNKATOB TMNa cnof. LIBeT KaonuHuTa 6e3 npumecein - 6Genblit, a
npy Jo6aBNeHUN B HEFO MPUMECEN 06Pa3yOTC KOPUYHEBLIA U 3e-
NeHbI MUHepan. MnoTHocTb -2,6 r/cm3 TBepAOCTb -1. KaonnHuT co-
CTaBNAET OCHOBY KaO/IMHOBBIX [/INH.

Mog AelicTBMeM TemnepaTtypbl 06beM TMAPOCAOAbI YBEMYMBa-
etca B 20 pa3 U NOJSyYeHHbI BEPMUKY/IUT UCMO/b3YeTCA B KayecTse
3anosIHNTeNs 419 MOPUCTOrO JIerkoro 6eToHa. MOHTMOPUIOHUT CO-
CTaB/SeT OCHOBY 0CaA04HbIX MOPOA, B YACTHOCTU [/INH.

K rpynne ocago4HbIX MNOpoj Ha OCHOBE CY/Nb(aToB OTHOCATCSH
TUNC Y aHTNLPUT.

MHnc (CaS042H20) - mmHepan 6enoro ceeta, C NPUMECAMM 00-
pasyeT MUHepasbl roflyboro, XenToro n KpacHoro ugeta. [10THOCTb
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-2,3 r/lcm3 TBepaocTb -2. OH ABNSETCA CbIPpbeM B MPOU3BOACTBE
BSKYLLMX CTPOUTENbHBIX MaTepuasios.

AHrngput (CaS04 - mwuHepan 6enoro, ceporo, CBET/IO-TOMy-
60ro LBeTa 1 MHOrga UMeeT Npo3payHblid B, MNoTHOCTL -3,0 r/cM3
TBEpPAOCTh -3-3,5. Ero NpuMMEHSIOT 418 MPOM3BOACTBA BAXKYLUUX Be-
LLlecTB.

XapakTepHbIM N8 0Caf0YHbIX MOPOJ fAB/SETCA CNOUCTOCTb
3aeraHns. TeKCTypa CoMCTbIX MOPOA OblBaeT B XaOTUYHOM NOPSAKe.

2.23. MeTamopgnyeckmne ropHble Nopoapl

MeTamopuryeckune ropHble NOpPoAbl 06pasyroTcs B ry6uHe 3eM-
HO KOpbl B pe3y/ibTaTe M3MEHEeHUs coCcTaBa M CTPOEHUS 0Caf0YHbIX
Mopoz Noj, LeiiCTBMEM BbICOKOrO AaBfieHus v TemnepaTypbl. B obpa-
30BaHUN CTPYKTYPbl 1 TEKCTYPbl MeTaMOpP(NYeCKNX nopos 60/bLLyo
po/fb WrpaeT HarpasfieHWe fasfieHus. A rnpouecc meTamophusma
60NbLUOe BNMSAIHWE OKa3blBalOT BOAA M KWUCNOTbl KapboHa coepa-
LLyecs B COCTaBe FOPHbIX MOPOA.

K uucny muHepanos, 06pasyrolmx MeTamopmyeckme noposbl
BXOAAT MO/eBble LUNaThbl, KBapL, CM0Aa, porosas 06MaHKa, KOTopble
BCTPeYaloTCs B MarMaTmyeckux 0CafoyHbIX Mopofax W KanbuuT, Mu-
Hepasbl [ON0MUTa, CneumaibHble MeTaMopqUyYecKre MUHepasnbl, OT-
HOCALLMECH K 0Caf0YHbIM MOPOAaM.

2.3. [pon3BoACTBO MaTepManoB 1 N3Aenui
13 NPUPOLHOTO KamHS.

2.3.1. T opHble Nopoabl, NPUMEHAEMbIE B CTPOUTENbCTBE

Marmatuueckme ropHole nopogbl. O6paszoBaHNe ropHbIX MOPOL
B rNyOMHE 3eMHOI KOpbl 06ecneymBaeT MX MAOTHOCTb, MPOYHOCTb U
3ePHUCTYIO TEKCTYpY.

MpaHuT - coctouT M3 Keapua (25-30%), nonesoro wnata (op-
Toknas 35-40%) u cnoapl (5-10%). OH MMEeEeT CBETNO-CEPbIA, CepblIi,
PO30BbIi, TEMHO-KPACHbIW, XENTblli cBeT. [POYHOCTL rpaHWTa Mpu
okatum - 120-250 MTMa. MpaHUT cuMTaeTca XPYynkuM mMaTepuasiom, B
CBA3Y C 3TUM OH NIErKO NOAJAETCA MEXaHUYECKUM Harpy3Kkam.

32



MopucTocTh rpaHUTa OKono 1,5%, OH 06/1a4aeT OYeHb HU3KONA
BOZAOMPOHMLaeMOCTb0 (Mo 06bemy 0,5%).

"paHnT MMeeT Genblii, XENTbIl, CepbliA, PO30BbIA, KPACHbIA LIBET,
OH 06/1afjaeT KPacuBO TEKCTYPOIA. "'paHNT Gnarofapsi CBOE BbICOKOIA
MPOYHOCTN, MOPO30CTOMKOCTM N W3HOCOCTOMKOCTM MPUMEHSETCA B
Ka4ecTBe Cbipbsl ANS YCTPOWCTB LIOKO/bHOM YacTy 34aHWUIA, NOKPbITUS
[OPOXEK BOKPYT (DOHTAHOB, B MecTax, rfe TpebyeTcs CTOMKOCTb BO3-
[IEACTBUIO arpeccmMBHON Cpefbl.

CVIeHNT - COCTOUT 13 MOoMeBbIX LUNAToB ¢ Kasimem (50-70%) Ha-
Tpuem (10-30%), uBeTHbIX MuHepanoB (10-20%). Ecnv B cocTase
cueHnTa umeetcs keapy, (10-15%), TO ero HasblBalOT CUEHWUTOBbIM
KBapueM. CreHUT BbIBaeT B PO30BOM, CEPOM, CUHWUM LiBETax.

Ovoput - coctont 13 nonesoro wwnara (45-50%), keapua (20-
25%), UBETHbIX MUHepaioB. Cpeamn LBETHLIX MUHEPAsIoB porosas 06-
MaHKa Hambonee 4acTo BCTpevaetcs. AmopuT npoyHblin (150-300
MTla), MOpPO30CTONKNIA 1N XOPOLLO COMPOTMBASETCA YAAaPHLIM Harpys-
KaM, 06/1a1aeT BbICOKON M3HOCOCTOMKOCTbIO (TBEPAOCTbIO). [oaToMy
ANOPUT NPUMEHSIETCA B JOPOXKHBIX MOKPbITUAX, CKY/bATYPE.

Fab6bpo - cocTouT M3 MOJIEBOrO LWMaTa (Mnaarnoknas), U3 MMHepa-
/OB Ceporo ¥ 4yepHoBeatoro useta. MnoTHocTb ra6épo 2,9-3,0 r/cm3
NPOYHOCTL Npu oxatum 200-300 MTMa Ma66po 13-3a NPO3pavHOCTM
MMEET KpacuBblli BHELLUHWIA BUA U NO 3TON MPUYMHE LUMPOKO NpuMe-
HSETCA B CKyMbMTYpE.

J1abpofopuT - COCTOUT M3 MOMEBONO LWNata U MUHepana nabpo-
[op, ABNSeTCH O4HUM U3 BUAOB rabbpo. B npupoae oH BCTpeyaeTcs B
CVHEM, 3e/IeHOM, XENTOM W Apyrux LBeTax, 061afaeT npo3pavHo-
CTbt0. /1 No 37OV NpUYMHE OH LUMPOKO MPUMEHSETCS B CKY/IbNTYpE.

3 marmatmyeckmx 0Caflo4HbIX FOPHbIX MOPOA LUMPOKO NpuMe-
HAKOTCA B CTPOUTE/ILCTBE B OCHOBHOM MOPQMpSI, Anabas, 6asansT, aH-
[e3unT.

Mopgupbl - MUHEPa/bl, KOTOPbIE XapaKTepu3yrTCs Ha/IMUYMEM B
CTPYKTYpax OTHOCUTENbHO 60/iee KPYMHbIX KpucTanios. OHY ObiBaloT
C KBapLieM K 6e3 keapua (nonesoi wnat). Keapuesble nopgupsl, B
3aBMCMMOCTW OT COCTaBa MUHepana, 6/1mKe K rpaHuTy, oH1 obnagatoT
TaKVMW >ke CBOMCTBaMM KaK Yy KBapLia, T.e. CBOWCTBa KBapLEBbLIX Mop-
(hMpoB CXOXe CBOICTBaM rpaHuTa. Mopdmpbl 6e3 KeapLa, Mo cocTaBy,
CXOXE, CUEHUTY, HO CBOMCTBA MX pPa3/IMYatoTCA OT CBOWCTB CUEHMTA.
Okpacka - KpacHas, Kopu4HeBas, cepas, MNIOTHOCTb 2,4-2,5 r/cm3
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npoyHocTb Npu cxxatum 120-180MIMa. OHW NpUMeHsIOTCA B U3rOTOB-
NEHUN 06NMLOBOYHBIX M/IUT N JOPOXHbLIX 60PAIOPOB.

AHJE3NT - aHa/or AnopuTa, HO OT/IMYAETCA OT HUX MOP(UPOBON
CTPYKTYPOW ¥ COCTOMT M3 MNarvoknasa, porosovi 06MaHKmM, nupokce-
HOB 1 61oTHTa. OOLIYHO BCTPEYAETCA B CEPOM U XKETO-CepOM LiBeTe.
MnoTtHocTb -2,7-3,1 r/cM3 Npy NPOYHOCTU COXKatua -140-250 MIMa.
AHLE3UT NPUMEHSETCA ANA NOMAYYEHUst MAUT, CTOMKUX BO3AEVCTBUIO
KUCNOT W HanosHUTENENA.

basanbT - MuHepan, UMerLWMiA NAOTHY, MHOr4a Nopdhmpoo6-
pa3Hyt CTPYKTYPY, OH CX0X C rabbpo. MnotHocTs ero -2,7-3,3 r/icm3
MPOYHOCTb Mpu oxKaTum -110-500 MIMa. basanbT npeacTaBnseT coboi
MIOTHYKO TSXENy0 NOpoAYy, WMEIOLLYHO CKPbITHO-KPUCTANINYECKOoe
WN CTEKNOBaToe, a MHOrAa MopdrpoBoe CTpoeHue. MNpuMeHseTcs B
KayecTBe 3anonHuTens And 6eToHa M Kak [OPOXHbIA MaTtepua.
Pacnnaenas 6a3anbT Npy BbICOKOW TeMmnepaType, MoayyatoT O4YeHb
TOHKMe BOJIOKHA, KOTOpPbIE UCMOb3YKOTCA A4/19 MONYYeHUs TEMI0M30-
NAUMOHHBIX MaTepuasos.

[nabas - no MMHepa/IbHOMY COCTaBy aHanorMyeH rabopo, nmeet
ME/IKO3EPHUCTYHO KPUCTA/IIMYECKYHO CTPYKTYpy. COCTOMT M3 nmnaru-
OK/Mas3a ¥ LBeTHbIX (YepHbIX) MUHepasios. [nabasbl MMEHT BbICOKYHO
MPOYHOCTb, 6OMbLIYI0 YAAPHYH BA3KOCTb U Maslyl0 MCTMPaEMOCTb,
13-3a 3TUX CBOMCTB €ro UCNOMb3YHT A5 WU3rOTOB/EHUA [AOPOXHbIX
maTepriasios.

Mem3a - MOPWUCTOE BY/IKAHWYECKOE CTEK/I0, OHO BCTPeyaeTcs B
6enom nnu cepom upete. MopuctocTb -60%, NNOTHOCTL -2-2,5 r/cm3,
cpefHss  nnoTHocTe -0,3-0,9 r/cM3  nNpoOYHOCTL NpU CXKaTuu
-2-4 MIMa. MNMem3y UCMNoMb3ylOT Kak 3amnofiHUTeNb B IEFKUX OETOHAX,
Mpu NPOM3BOACTBE Temno — 3BYKOM3OMALMOHHBLIX MaTepuasios.
MoxeT 6bITb UCMO/Mb30BaH A/ NOMYYEHUS TMAPaBINYeCKMX L06aBOK
(Npvmeck), NCrosnb3yemblX B NMPOV3BOACTBE LIEMEHTA U U3BECTW.

BynkaHunueckue Ty(dbl 06pa3oBaiMch B pesysnbTaTe Mnocneayto-
LLero YnaoTHEeHWs, LUeMeHTaLuMu BY/IKAHWYECKOro rensa, nemsbl U
LApYrvx Mnopog, BY/SIKAHWYECKOro nenna. 3T Ty(Mbl 06/1a4al0T pasHo-
06pa3Hoil OKpacKoW, T.e. B MPUPOLE OHU BCTPeYatoTCA B PO30BOM,
TEMHO-)KE/ITOM, KOPUYHEBOM LiBeTax. BOMbLUMHCTBO BY/KAHUYECKUX
TY(hOB MMEIOT MOPUCTOE CTPOEHWE, LOCTATOYHYH MPOYHOCTb K BO3-
[elCTBMIO YAApHbIX Harpy3oK 1M TEPMUYECKYH CTOMKOCTb, 3TU CBOM-
CTBa MO3BOMIAKOT MONYYATb U3 HUX TEMION30NALMOHHbIE MaTepuasbl.
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MarmaTunyeckre nopofbl B 60NbLLIOM KOMMYECTBE, BCTPEYAtOTCA B
ropax YkpaviHbl, Poccun, 3akaBKasbs.

OcafiouHble TopHble nopofbl. Kycku ropHbIX nopog - necok u
rpaBWii NCMNONb3YIOTCA Kak 3anofHUTeNn anis 6eToHa, B KayecTse 6an-
nacta B JOPOXHOM CTPOUTENLCTBE M NOKPLITUAX foporu. ecok fiB-
NAeTCA OCHOBHbIM KOMMOHEHTOM CbIpbS, MCMO/b3YEMOro N8 Npoms-
BOJCTBA CTEK/A U KEPAMUKM.

K ropHbIM nopogamM Ha OCHOBE /IMH OTHOCATCA KAO/IMHUT, KBapLl,
cntofa, NoMeBol Wnat 1 YacTuubl APYrMxX MUHepanos pasmepom 0,01-
0,001 mMm.

KaonuHoBas rfvHa COCTOWUT U3 Kao/IMHWTA, BCTPEYaeTcs B pas-
JINYHBIX APKO BbIAENAIOWMXCA LBeTax M 06/1a4aeT Mpo3payHOCTLIO.
OHM XOpOLLO CONPOTUBNAKOTCA BO3AEWCTBMAM Maces 1 OrHs, B CBA3W,
C YeM UCMOoSb3YHOTCA B KAYECTBE Cbipbs A4J/19 MPOU3BOACTBA KEPAMUKM,
MnHa (KaonnHoBas rNMHa) ABSETCA OCHOBHBIM ChIpbEM B MPOM3BOA-
CTBE LieMeHTa.

ByTOBbIN KamMeHb - LleMeHTMPOBaHHbIE 3epHa KBapLa, 1Cnosb3y-
OTCA B YCTPOMCTBE MO/A N B KAYECTBE 3an0IHUTENS, U3 HEro U3roTas-
NNBAOT MAUTBI 419 TPOTYapos.

KoHrnomepaTt v 6pekuny npeacTaBnsOT U3 cebs NpPUPOLHbIN
LIEMEHTUPOBAHHbIA KaMeHb W TakXXe COCTOMT W3 MENIKOro KamHs,
KOTOpble MCMO/Mb3YHOTCA B Ka4YeCTBe GYTOBOrO KaMHA W1 3amnoSIHUTENS.
[IMHWCTBIE OCafoYHbIE TOPHbIe MOPOAbI, B 6O0MLLLIOM KOMMYeECTBE,
BCTpeyatoTcs B LieHTpanbHOM A3nu.

Kap6oHatbl, cynbgatbl U aninTbl BXOAAT B COCTaB XMMMUYe-
CKMX (XemMoreH) 0cafo4HbIX Nnopof.

N3BECTHAKN ¥ LONOMUTBI BXOAAT B COCTaB KapboHATHbLIX Mo-
pod. B cocTaBe M3BECTHAKA KanibUWUT BCTpeuvaeTcs Gonee 50%, a
Jonomutbl 6onee 50% B [JONOMUTOBLIX MoOpojax. B 3aBucMMOCTH
COOTHOLLUEHWA KanbUWTa U A0NOMUTA, MOPOAbI MEHAKOTCS C UYUCTOro
N3BECTHAKA 0 YNCTOro LONIOMUTA.

B cocTaBe kapboHaTHbIX MOPOA MOXET OKasaTbCs FMnHa. Ecnm B
cocTaBe Mopofbl KapboHaT M rNMHA MNepeMeLLatoTcs B PaBHOM
KOMMYeCTBe, TO €€ Ha3blBaOT Mepresnbto. [/IMHA CHUXKAeT NPOYHOCTb
N3BECTKOBOIO KamHs.

M3BeCTHAK B Npupoje BCTpeyaeTcs B GeIoM, XXENTOM, KOpUYHe-
BOM LiBeTax, OH MOXET BCTpeYaTbCs faxke B YEPHOM LiBeTe, a LJO/IOMUT
B 6€/10M, XXENTOM Y CBET/IO-XKE/TTOM.
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Pecypcbl U3BECTHSAKA 1 JONOMUTA UMEKOTCSA Ha BCEX KOHTUHEHTAaX
3eMHOr0 Lapa, OHW flerko fo6biBatoTCs M nepepabatbiBatoTcs. [Mo-
3TOMY OHW WCMO/b3YHTCA B YCTPOMCTBE (DyHAAMEHTOB Y BO3BEAEHUM
CTeH, 06/IML0BKe 3[aHWiA, B Ka4yeCTBe 3ano/iHUTeNs ans 6eToHa u no-
NYYeHWs M3BECTKOBbIX W LIEMEHTHbIX BSXKYLWWX. [0NOMUT ABNsSeTCs
BAXKYLLMM W OTHECTOMKUM MaTepuasioM M NMPUMEHSETCA B MPOU3BOL-
CTBe LieMEeHTa, CTeKNa 1 B MeTa/lypruyeckoin npoMbILLIEHHOCTK.

B cocTaB cynbaTHbIX NOPOL BXOAAT FMNC U aHrMapuT. Func
MArye, Yem aHrugpuTt. LIBeT aHrugputa - 6efblid, 3e/eHblid, CBET/IO0-
CepbIil 1 cepbli, rony6oid. V3 KaMHA runca u aHrmapuTa B CTPOUTESb-
CTBE NOJyYalOT BSXKYLUME BelllecTBa. B LleHTpanbHOW A3numn NMerTcs
GonblUMe 3amacbl FWUMNca, OHW OT/IMYAKOTCA YMUCTOTON (KOHLEHTpa-
Lmen).

MarHesuT, B OCHOBHOM, COCTOUT M3 MarHe3uTHbIX MUHEpPaIoBs U
MCMO/b3YeTCA B MPOM3BOLCTBE OFHECTOMKMX MaTepuasoB U Monyye-
HUW BAXKYLLMX BeLLecTB. MarHesuT NpuMeHSeTCA Kak BsXyLLee BeLle-
CTBO B NOJyYeHUV KOMMO3MLMOHHBIX MaTepraioB Ha OCHOBE OTXO/0B
[PEeBECHHBI.

B annuTHble nopofbl BXOAAT T/IMHO3EMbl - GOKCUTLI U naTe-
pUTbl. BOKCUT ABNAETCA OKCUAOM a/IIOMUHWUSA W BCTPeYaeTcs B Kpac-
HOM, KOPUYHEBOM, CBET/I0-KOPUYHEBOM, 3e/1EHOM LiBeTax, MUCMob3y-
eTCcA KakK CbIpbé ANA MOMYyYeHUs OrHeCTOMKMX MaTepuasioB, TOUWU/b-
HbIX KaMHel 1 a/IloMUHUA. JTaTepuT COCTOUT M3 Kao/MHUTA N OKCUAA
Xere3a, MMeeT KPacHbIA, KOPUUHEBBIV M KENTbIN UBET. Vicnonb3yeTtcs
B arpeccuBHbIX cpesax.

B coctaB OproHOreHHbIX 0Cafo4HbIX MOPOL BXOAAT M3BECTb,
Men, Tpenen, ornoka, AUaToMuT. OProHOreHHbIN N3BECTHSAK - U3BECT-
KOBbIi KaMeHb, 00pa3yoLLMIACA B pe3ynbTaTe OT/IOXKEHUS OTMMpato-
LLero pacTUTeNbHOTO MMPa U OPraHn3MOB MESIKUX XMBOTHbIX B BOJ-
HbIX 6acceiiHax. MHOrve MOpCcKu1e OpraHn3Mbl NP XWU3HWU U3BNEKAIOT
13 BOLbl COMN Ka/lbLWS, PACTBOPEHHbIN KpeMHe3eM A1 MOCTPOEHUS
CBOVX CKefeTOB, PakoBWH, MaHuupeid, cTebneir. Mocne oTMMpaHus,
OCaXKJasACh Ha JHO M YNNOTHASACh, OHX 06Pa3ytoT NIaCcTOBble OT/IOXKe-
HUA OProHOTeHHbIX Mopod. OproHoreH ABNSETCA O4HVM W3 BUAOB W3-
BECTKOBOIO KamHs. Men MArkoe BeLecTBO. ViMeeT 6Gefblii LBET U
CNY>XUT NMUTMEHTOB ANA OKPacKK. [1ns NonyyeHns BSXKYLLMX BELLECTB,
KaK M3BECTb W LIEMEHT, Men NCMOo/b3yeTcs B KaYeCTBe CbIpbS.
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V3BECTHAKM-PaKYLIEUYHNKN - MOPUCTbIE TOPHbIE MOPOAbI Xa-
pakTepusytoTca Hebonbwoii naoTHocTbio (0,8-1,8 r/cM3), HM3KONA
MPOYHOCTLIO M Masiol TENONPOBOAHOCTLIO, NIEFKO CpesatoTcs, 06/1a-
[al0T KpacuBOM TEKCTYPOM, B CBA3W, C YEM, LUMPOKO NPUMEHSIOTCS B
06/1LLOBKE BHYTPEHHUX, HAPYXHbIX CTEH W MOKPbITUM nono. OT-
XO[bl NCMOMb3YHOTCA B KAYECTBe 3anoNHUTeNs Ana 6eToHa.

[vatomuT, Tpenen u ornoka B OCHOBHOM COCTOAT M3 060/104eK
BOAHbLIX PacTEHWUIA, MMUKPOOPraHM3MOB, MPEBPALLEHHbIX B KamMeHb U
amop(gHOro KpemHeseMa. OHW UCNOMbL3YKOTCA ANA MONYYEHUs Tenso-
M30MIALUMOHHBIX MaTepuasioB, B KayeCTBe aKTMBHbLIX MUHepaIbHbIX
[06aBOK K BSXKYLLMM BellecTBam (LieMeHTa).

MeTamopgryeckne ropHblie NOpPoAbl.

[Helcbl, TMNHUCTbIE CNaHLbl, MpaMopbl U KBapuUTbl OTHO-
CATCA K MeTaMOP(MYECKUM TOpPHbIM MOpPOoJaM.

["Helicbl MO MWHepanbHOMY COCTaBY M CBOWCTBaM CXOAHbI C MNO-
pofaMn FPaHUTHOrO TWMa, U3 KOTOPbIX OHW 06pasoBaiucb. Takue
MUHepanbl, Kak KBapl, OVMOTUT, poroBas OOMaHKa, MONMEBON LUMAT
BXOAAT B COCTaB HENCOB. STV MUHEPasbl XapaKTepuU3yrTCS BbICOKOM
MPOYHOCTbIO, HE MEeHee MPOYHbI, YeM FPaHUTbI, OAHAKO NpW 3amep3a-
HUW paccranBaroTCs 1 MOABePratoTca paspyLueHnto. B cTpoutenscTee
FHEMCbl, Yalle BCEro, WCMOMb3yHTCA B BuAe OYTOBbIX MAWT ANS
Knagkv (hyHAaMeHTOB, Npu YCTPOCTBE TPOTYyapoB, 06NMULOBKM Habe-
PEXHbIX KaHaJ10B.

Kpuctannmueckune craHubl MMeT MeIKO3EPHUCTYHO CTPYKTYpY,
COCTOAT M3 MUHEpasioB KBapua, 6uoTtuTta, MyckosuTa. CyLlecTByHOT
TMIMHUCTbIE, CIOANCTbIE, KPEMHUCTbIE N ApYrue BuAbl CNaHLeB, KOTO-
pble NIErKO packamBaloTCA Ha TOHKWE POBHbIE MIUTKN TONLWMUHOW OT
3 10 8 MM, NpMMeHsieMble Kak KpoBenbHbIN MaTepuasn. OHW o6nagatoT
BbICOKOW MMIOTHOCTbIO 2,7-2,8 r/cm3 nopuctocTbio 0,3-3%, NpoyHO-
CTblo Npun coxatnm 50-240 MIMa. M3 cnaHua “3roTaBnmneatoT CNOIA Mo-
KpbITUA 4715 NOJIOB, IECTHUYHBIX CTYNEHEN.

KBapuuTbl 06pa3oBannch B pesy/bTaTe BUAOWU3MEHEHUS KpeM-
HUCTLIX MecyaHWKoB. B keapumtax cofepxxmtca 95-99% ksapua
(BHOr), OHM OTANYAKOTCA 3HAYMTENBHOW MPOYHOCTLIO -100-455 MMa,
OFHECTOMKOCTbO -1710-1770°C.

KBapumnTbl NPUMEHAKOTCA ANA HAPY>XXHON 06/IMLOBKN MOBbILLEH-
HO CTOMKOCTK, NOAMEPMEHHbIX KaMHeil B MoOCTax, MHOrga B BuAe
WwebHs 1 6yTa, B KAYECTBE KMCIOTOCTOMKOrO MaTepuana.
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Mpamopbl 06pa3oBasMCb B pe3y/ibTaTe BUAOU3MEHEHUS W3BECT-
HAKOB (peXke [O/IOMUTOB) M COCTOAT M3 NMPOYHOCPOCLUUXCS KpUCTas-
NOB Ka/bLiTa, MHOrAa C NPUMECSMU 3epeH LO/IOMUTA, MapraHLeBbIX,
XENesncTbIX 1 YrNepoancTbiX COeAUHEHWI, NPUAAIOLLMX UM pPas3finy-
HYt0 OKpacKy. YucTbiin mpamop o6nagaeT 6enoii pacuseTkoit. C npu-
MECAMM MWUHepasioB, MpPaMopbl MOTYT MMETb 3eM€eHbI, KpacHbIR, ce-
Pblii, YepHbIil LBeTa. Mpy HepaBHOMEPHOM pacnpeieneHnn nNpuMecei
(MWMHepanoB), Mpamopbl UMEKT MeCcTPYH OKPacky C pas/IMyHbIMU
y30pamu, NpuaaloLLMM1 KaMHIO eKOPaTUBHOCTb.

Mpamop 0TAMYaeTCs BbICOKOW MAOTHOCTLIO 10 -2,9 r/CM3 HU3KUM
BogonornoLeHvem -40 0,7 %, BbICOKO NPOYHOCTLIO MPU CXKaTuK - [0
300 MMa, Ho 06nafatoT HebOMbLLON TBEPAOCTLIO -3-4. Mpamop fierko
nofgepraeTcad nepepaboTke - XOPOLIO LUAMAQYETCA W MOAUPYeTCs,
pacnuIMBaeTCca Ha TOHKME MnTbl. Ero LUMPOKO NPUMEHSIOT A/11 BHYT-
PEHHEN W BHELLUHe 06/ULIOBKN CTEH, W3roTOB/EHWS CTYMeHel, nojo-
KOHHbIX AOCOK M Apyrux n3genmii. OTXo4bl Mpamopa, B BUAE KPOLLKW,
MCNOMb3YKOT B KayeCTBe 3aro/IHUTENS A1 OTAENOYHbIX PacTBOPOB U
6eTOHOB. [ Hapy>XHOI O6MMLOBKU 3[aHWIA MPUMEHATbL MpaMop He
PEKOMEHLYeTCSH, TaK Kak Mof BMSAHUEM aTMOC(EepPHbIX areHToB (BOAbl,
CEpPHUCTOrO rasa, W3MEHeHWW Temrepatypbl W [Ap.) MNOBEPXHOCTb
Mpamopa TepsieT [eKOpPaTUBHbIA BWi, MOABEPraeTcs 3aMeTHOM
KOppo3un (CTaHOBUTCA TYCK/IbIM, LLIEPOXOBATLIM M 60/1ee NOPUCTbIM).

BonbLuoi 3anac mpamopa MMeeTCA B FOPHbIX paioHax Y36eku-
CTaHa, Takmx Kak: Hypata, Kypama, Yatkan. Cpean mpamopoB 3TUX
paioHOB CaMbIM W3BECTHbIM CUMTaeTcsa Mpamop Hypatbl. 3gaHus Te-
aTpa umeHn Hasow un [iBopua UCKYCCTB B ropofe TallkeHTe 06uL,0-
BaHbl MECTHbIMI MPamMOpPOM.

2.3.2. Matepuansl 1 n3genmsa U3 NPMpPoLHOro KamHs

Matepuanbl ¥ U3genus u3 NpUPOLHOro KamHs Mony4vatoT B pe-
3ynbTarte nepepaboTKy MPUPOAHBLIX TOPHbIX MOPOL PasIMyYHLIMU Me-
XaHu4yecknmm crnocobamn. K atum crnocobam OTHOCATCA: pasMesibye-
HWe, pacnuIoBKa, pacKasiblBaHWe MPaMOPHOr0 KaMmHSl. B 4aCTHbIX
CNyyasx, NPUPOAHble TOpHble MOpPoAbl A06LIBAOTCS  B3PbIBHLIM
Crnocobom.

Mo cTteneHn 06pabOoTKM Pa3NNualOT KaMeHHble matepuasbl: rpy-
6006paboTaHHble (OYTOBbI KaMeHb, LebeHb, rpaBuiA, NECOK) U Mpo-
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(hnnmpoBaHHble (MUeHble WTYYHbIE KaMHW, GNOKW /18 CTEH; KaMHW,
MANTbl 1 NPOMUNNPOBaHHbIE WU3LENNA ANS HapYXXHON U BHYTPeHHel
06/MLOBKYM 3[aHWIA, NOMI0B, JOPOXHOIO MOKPbLITUSA U T.1.).

MpUpOLHbIE KamMHW MOABepraloTCcid MeXaHW3MpPOBaHHOW W aBTo-
MaTu3MpOBaHHOM NepepaboTKe Ha 3aBofax. MOBEPXHOCTb KaMHS UC-
TUPaeTCH C MOMOLLbIO MHEBMATUYECKOrO WHCTPYMEHTa WM NpuMe-
HAOT abpasvBHYHO 06paboTKy' A1 LUAMGOBKM NOBEPXHOCTU; /19 06-
pesky NAUT W NOMYYeHWUs NPOMUINPOBAHHBIX W3LENUIA NPUMEHAIOT
(hpesepHble M npouanpyloliMe MalmHbl. AbpasvMBHas 06paboTka
BK/IIOYaeT B CebA Takue MpOLEeCcChl Kak: pacnuivBaHvie, LWAUGOBKY,
nonnpoBky (puc. 2.2).

Puc. 2.2. ®aKTypHble BUAbl KamMHeld: a) 6yrpucTas ckasbHas;
0) pudieHHas; B) boposayaras; ) ToUeyHas.

MsArkue KamHW, Takve Kak: Mpamop, MpamOpOBMAHbIE W3BECT-
HAKW, PacnWIMBAIOTCA HAa PAMOYHBbIX PACMUIOBOYHBIX CTaHKax.
O6bI4HO, NWa TaKMX CTaHKOB MOKPbLIBAETCA a/iMa3oM, KapbopyHAOM
Wn yCUInMBaeTCH TBepAbIMU CrnsiaBaMu. PacnuioBKa ropHbIX MOpog
(MpamopoB) anMasHbIMU WHCTPYMeHTamy (Munamu) [LaeT BO3MOX-
HOCTb W3rOTOB/IATL MAUTbI TONWMHONW MeHee 10 MM, M3 1 M3 KamHs
MOXHO U3rotoBuTb 40-45 M2 nauT.

CTeHOBble KaMHW 1 6/10KM NOMyYatoT M3 NOPUCTLIX KaMHel pac-
MUIOBKOW MX C MOMOLLbIO PaCMNNOBOYHbLIX MaLLIWH.

MpodunnpoBaHHble M3OeNna (KapHWU3bl, JIECTHUYHbIE CTYMeHMW,
MOLOKOHHbIE MAUTLI U T.M.) N3rOTaB/IMBAIOT Ha 3aBOJax C MOMOLLbHO
(hpe3epHbIX N YHNBEPCA/IbHBIX MPOPUIVPYIOLWMX MALLVH.
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LLInncoBKa NOBEPXHOCTM KaMHel Mpou3BoAMTCS Ha abpasvBHbIX
cTaHKax (KOpyHf, Kapb6opyHA, anmasHble MOPOLLKM), MOCPeACTBOM
AVCKOBbIX NN C NPUAaHMeM Ha NOBEPXHOCTb MOPOLLIKA XpOMa, 0/10Ba,
OKCUAA XXenesa.

2.4. OCHOBHbIe CBOMCTBA NPMPOAHbLIX KAMEHHbIX MaTepnanoB

MnoTHOCTb. KameHHble maTepuasibl pasfenifatoT no MnA0THOCTW:
Ha TshKesnble - MA0THOCTLIO 6onee 1800 Kr/mM3 v ierkue - NAOTHOCTbLIO
meHee 1800 Kr/m'. K nerkum KamHsM OTHOCATCS BYNKaHWYeCKUi Tyd),
Ty, nemsa, W3BECTHAKM - paKyLlleyHuKKW. Jlerkve kamHu o6nagatoT
HEBbLICOKOM TEeMn/oNPOBOAHOCTLIO, MO3TOMY WX MPUMEHAIOT  A/15
MONMYYEeHNS LUTYYHbIX CTEHOBbIX KaMHeli ¥ 610KoB. K Tskenbim
KaMHsSM OTHOCATCS: TPaHWUT, CUEHWUT, rabbpo, 6a3anbT, KOTOpble 06-
NajatoT BbICOKOW NNOTHOCTbIO (6onee 1800 Kr/M3). TsKenble KaMHM
MCNOMb3YHOTCA BO BA@KHbIX MeCcTaxX 3AaHui (LOKOMbHON 4YacTw),
[OPOXHOM CTPOUTENLCTBE M A1t YCTPOICTBA MOJIOB.

MpoyHOCTb. MpupoaHble KaMeHHble MaTepuasibl Mo MPOYHOCTM
npu cXXaTun genartcs Ha cnegytowme mapku (MrMa): 0,4; 0,7; 1,5; 2,5;
3,5; 7,5; 10; 12,5; 15; 20; 30; 40; 50; 60; 80; 100.

Mop030CTONKOCTb. MpUpPoaHbIE KaMeHHbIE MaTepuasbl MO LUK-
Nlam 3aMOpaXuBaHUS N OTTamMBaHWA CTaHAAPTHbIM METOAOM WMEHT
cnegytowme mapku: F10; F15; F35; F100; F150; F200; F300 n F500.
MNoTHbIE KaMHW ©0nee CTOVKM MpY 3aMOpaXKnBaHUW. B KaMHsX nop-
(PMPHOro CTPOEHWUs NOL BAUSAHUEM OTPULATENIbHON TemnepaTypbl
cpefbl MOABNAOTCS TPELMHbI.

CBexefo0bITble U3BECTHAKW, AOMIOMUTBI, Ty(bl, 6YTOBblE KaMHM
MMEIOT NPUPOAHYIO BNI&XKHOCTb, B CBA3WN C 3TUM OHW He CTOMKW K BO3-
AECTBMIO OTpULaTeNbHOM TemnepaTypbl. Mocne BbiCbIXaHWst OHW 00-
NnafatoT fOCTaTOYHON MOPO30CTOMKOCTbIO.

BopgocToiikocTb. BOAOCTOMKOCTL KaMHein onpegensietcs Koag-
(hmumeHToM pasmsardeHuns - 0,6; 0,8 n 1,0. ITOT KOIPPULMEHT [0N-
XeH OblTb He MeHee 0,8 A/1 KaMHel, HaxXOAAWMXCA B MOCTOSHHbIX
YBN@OKHEHHbIX yCnoBUAX (PyHOAAMEHT, AOPOXHOe CTPOUTENLCTBO),
a Na Hapy>KHbIX CTEH JO/MKEH ObITb He MeHee 0,6.

CTOMKOCTb K HCTHPaHHIO M M3HOCY. TN CBOMCTBA KaMHEN 3a-
BUCAT OT MX MNOTHOCTKU, MPOYHOCTU W CTPYKTYPbI. [pn nprMeHeHUn
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KaMHell B YCTPOWCTBE AOPOXHbIX MOKPbLITWIA, MOM0B U NECTHUYHBIX
CTYMeHel 3TUM CBOMCTBaM YAeNsatoT 60/1bLIoe BHUMAHVE.

KamHK, vMetoLime MeIKO3epHUCTYHO CTPYKTYpY Npu WANGoBKe
CTaHOBATCS 60/1ee CKOMIb3KM M MO3TOMY UX He PeKOMeHAyHT npu-
MEHATb [/19 YCTPOWCTBA MOJIOB, U3TOTOB/IEHUS U3 HUX JIECTHUYHbIX
CTYMEHEM.

OrHecTOMKOCTb. OrHECTOMKOCTb MPUPOAHbLIX KaMeHHbIX MaTe-
PUanoB 3aBUCUT OT UX MUHEPASILHOrO COCTaBa, KOTOPbIA MOXeT pas-
pyLIaTbCS MOJ, LeCTBMEM OrHS. M3BECTHSAK paspyLuaeTcs npu Temne-
patype 100-120°C, a n3Bectb 900-1000°C.

2.5. Buabl MaTepuanos 1 U3aenuii M3 NpUpPoOAHOro KamHs

ByToBbIVi KamMeHb (6YT) - KyCKu KamHsi pasmepom 150-500 mm
Nno HambonbllemMy W3MepeHuto, umerowme maccy 20-40 Kr. PBaHbiit
0yT (HenpaBWbHON (HOpMbI) A06bIBAETCA MPEMMYLLIECTBEHHO B3pbIB-
HOM CMoCco60M, a NJIMTHAKOBBIMA MO/y4atoT M3 MOPOL NIacToBOrO 3a-
NeraHms packa/iblBaHNEM KaMHEKO/IbHbIM WHCTPYMEHTOM. ByTOBbIl
KameHb MojlyyatoT B pe3ynbTare nepepaboTKM marmMaTMyeckux v oca-
[OYHBIX TOPHbIX MOpoAd. B cocTaBe 0CafouHbIX MOPOA He A0MKHO
ObITb [/IMHbI, NPUMECH NUpUTa.

Mpefen NPOYHOCTM GYTOBOr0 KamHA MW CKaTUM LO/MKEH ObITb
He MeHee 10 MIa, KOa(h(MUMEHT pa3msaryeHus B Boge He Hmke 0,8.
3 6yTOBOro KamHsi BO3BOAAT NJIOTWHBI, MOAMNOPHbIE CTEHKK, (hyHAa-
MEHTbl M CTeHbl HeoTanMBaeMblX 34aHWiA. OTXOAbl MCMOMb3YHOT B
KayecTBe 3anofiHUTeNs A1 6eToHa.

paBuii. paBuiA MoMyYatOT MPOCEMBAHWEM TFOPHbLIX MOPOA Ha
(hpakLM1 1 OUMLLAOT OT FAIMHBI U NbIIN MPOMBIBKOIA BOLOIA.

LLle6eHb - KyCKN KamHsi pasmepom 5-70 MM (ans rmapoTexHuye-
CKOro ctpoutenbctea 4o 150 mm). Mony4aroT ApoGneHNEM M3 NPOY-
HbIX 1 MOPO30CTOMKNX FOPHbIX nopof (6yToBbIX KamHeit). Ona nony-
YeHUs LLIEOHS MENKOi (hpakLmK, OyTOBbIE KaMHW HECKOMLKO pa3 nof-
BepraroTcs Apo6/eHNIO.

MMecoK - MefiKMe 4YacCTuubl BCEX MNPUPOAHBLIX TOPHbIX MOPOA,
nmetowpe pasmepbl 0,15-5 Mm. ['iIMHA M NbiNb B COCTaBe Mecka He
[O/DKHBI NpeBbILaTh HOPMATMBHBIX MOKasaTesieid, NPUMECH T/INHbI U
MblM NPUBOAAT K YXYALEHUIO CBOMCTB 6eTOHa. paBuid, wwebeHb u
MecoK MPUMEHSAKOTCA B KauyecTBe 3arnofiHuTenei ansa 6etoHoB. Heob-
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XO4MM CepTU(MKAT, ONpeLeNsoLLnin Halnume B cOCTaBe 3TUX mare-
pUanoB MPUPOLAHbLIX PagUoHYK/INOB.

CTeHOBble KaMHU 1 6/10KN. CTEHOBblE KaMHU W B/10KN N3roToB-
NAOT U3 MOPUCTBIX M3BECTHSKOB, BY/IKAHWYECKMX TY(HOB MOCPeSCT-
BOM MexaHu3moB. CTeHOBble N/IMTbl NPOU3BOAATCS CeLyoWwnxX pas-
mMepoB: 390x190x188; 490x240x188; 390x190x288 mm. CTeHOBble
6/10KM LienecoobpasHo M3roTOBNATb W3 KaMHE W3BECTHSIKA, [0/10-
MWUTa, BY/IKAHUYECKOro Tyda, aHAe3nTa, OyTa, MMEKLUX O0O6bEM He
meHee 0,1 m3(puc. 2.3).

Puc. 2.3. Bnoku: a - KonoTbliA; 6 - TeCaHbI; B - MUIEHBINA.

[N Hapy>KHbIX CTeH CTEHOBble KaMHV W3rOTOBNAIOT M3 FOPHbIX
MopoA, CPefHsAs MIOTHOCTb, KOTOPbIX A0/KHA ObITb, He MeHee 2300
Kr/mM3 BogonornoweHne kamHeid o 30%, MOPO30CTOMKOCTb He MeHee
15 ymknos.

KaMeHHble NAnUTbI LWMPOKO MPUMEHSIOTCA B CTpouTenbCcTBe. Ipa-
HUTOUAHbIE KaMHW W Lpyrue mMarmMaTuyecKue ropHble nopogbl, obna-
JaroLive BbICOKON MPOYHOCTbIO, TBEPAOCTHIO Y MOPO30CTOMKOCTLIO,
NCNONb3YTCA A1 (PYHAAMEHTOB MOHYMEHTa/IbHbIX 3[aHui, ycune-
HMA HabepeXHbIX, MOCTOBbIX MOKPbLITWIA. MINTbI, U3rOTOB/IEHHbIE U3
KamMHeil mMpamopa, W3BECTHAKOB-PaKyLUEYHUKOB, TUMca, aHrngpuTa,
LUMPOKO MPUMEHSIOTCS ANA BHYTPEHHEN 06NUL0BKM agMUHUCTPATUB-
HbIX 34aHWIA. [N 06NULOBKN HapY>XHbIX CTEH 3[aHWIA U COOPY>KEHWIA
MCMONL3YKOT MAUTbI Ha OCHOBE W3BECTHSKA, [0/0MWTa, OYyTOBOro
KaMH$, BY/IKAHWYECKOro Tydha, mMpamopa, CTOMKMX K aTMOCHEpPHbIM
BO3AENCTBMAM. TOMWMHA NANTbI HAPY>XXHON OGMMLIOBKA MOXET ObITb
oT 40 0o 80 MM, a BHYTPEHHUX NanT 12-40 MMm. [N BHYTPEHHel 06-
NVLOBKM 3[aHWI, B NOCNEAHWE TOAbl, LLUMPOKO MCMOMb3YKTCA NIUTHI
TONLMHOM 5-10 MM, NONYYEHHbIE PACMUIOBKOA anmasHbIMK MWNamu.
KaMHW CTOMKMe K BO3LEACTBMIO KUC/OT, TaKMe KakK rpaHuT, aH4esuT,
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AMnabas, KBapuuT MPUMEHSAIOTCA AN1S 3alUThl OT KOPPO3UM 34aHWI B
XUMWUYECKOW NMPOMbILLIEHHOCTU, CKMaaax MUHePabHbIX YA0OPEHWIA.

KaMeHHble NaunTbl, 418 NOOB Y NECTHUYHBIX CTYMEHEN 34aHNA 1
COOPY>KEHWIA, LO/MKHbI ObITb CTOMKUMUN K UCTUPAHMIO N 0TBeYaTb Tpe-
60BaHMAM 6€30MacHOCTU MO CKOMb3KOCTU. TpOTyapHbIe MAUTbI U3ro-
TOB/AKOTCA M3 MJIOTHbIX U MOPO30CTOMKMX KaMHE:R, TakuMx Kak
THENCbl, W3BECTHAK. 3TN M/UTbl NPOU3BOAATCS B KBAAPATHOM U nps-
MOV  YeTbIpexyrosibHol opme, pasmepom 20-80cM, TOMLLMHOW
4-15cMm.

BpycuaTkn 1 60pTOBbIE KAMHW W3rOTOBAAKT U3 MIOTHLIX U MO-
PO30CTOMKMX MarMaTM4eckuxX TrOpHbIX MOPOJ MexaHW3MPOBaHHbIM
crnocobam. OHM KCMOSb3YHTCA B KayeCTBE MOKPbLITUA B LOPOXHOM
CTpouTenscTBe. BbicoTa 60pTOBOro KamHsa coctasnset 30-40 cm, Wwu-
PUHA W AIMHA MOTYT ObITb Pa3/INYHbLIMA.

Bo Bpems TpaHCNOPTUPOBKM NMPUPOAHLIX KaMeHHbIX MaTepuasioB
N n3gennii HeobXo4UMO 3alimWaTh UX OT MEeXaHWYecKux W aTtmo-
cthepHbIX BO3LENCTBUIA. Mpy TpaHCNOPTUPOBKE 1 pa3rpy3ke npospad-
HbIX NAUT TpebyeTcs CTPOroe CO6/MIOAEHVE Mep NPEeLOCTOPOXHOCTY.
Mexay nnutamu yknagplBaetca Oymara. ApPXUTEKTYpHble AeTasu,
LileniecoobpasHo, TPaHCMOPTMPOBaTb B  KOHTeiHepax. KameHHble
NAUTLI 419 NOKPbITUSA CreLyeT COXPaHUTb B CKMAACKMX MOMELLEHUSX
¥ NOA HaBecamu, C COPTUPOBKOM NO PasHOBUAHOCTY.

2.6. Mepbl 3al1Tbl KAMEHHbIX MaTepuanos 13 NPUPOLHbIX
nopoz OT paspyLLeHus

MpypoAHbIe KaMeHHble MaTepuasbl 34aHNIA 1 COOPYXXEHWIA MOTyT
paspywaTbcs Nog BAUSHUEM ECTECTBEHHbIX WM TEXHOTeHHbIX (haKTo-
poB. K 3TMm (hakTOopam B OCHOBHOM OTHOCATCS Criefytolime: Tpe-
WMHbI M BHYTPEHHME YCWIMSA, BO3HMKalOLMe B Mnopax Matepuana
BCNEACTBUM 3aMep3aHNA B HUX BOfbl; MOSB/EHNE MUKPOMOP BC/EACT-
BAM PE3KOr0 M3MEHEeHWst TemrepaTypbl W B&XHOCTW; BbIMblBaHMUE
KOMMOHEHTOB KamHS NOJ BAUAHWEM (UNLTPALMKU BOAbl; HaMuume
S02 CO02wu rasoB B aTMoc(epe U T.M.; HaMuMe LWenoun, KUCNoThbl,
CO/IN B COCTaBe FPYHTOBOI BOAbI U CTOYHOW BOAbI;, XMMUYECKME KOp-
pO3MK, BO3HMKAKOLME NOA AEWCTBMEM YINIEBOAOPOAHBLIX OCTATKOB W
MUHepanbHbIX YA06PEHWIA 1 ap.
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MponuTKa MNOPUCTOro KaMeHHOro marepuana rmapofobHbLIMK Co-
cTaBaMu, MNPenaTCTBYHOWMMM MNPOHUKHOBEHWIO BflarM B matepuwan,
TaKXXe MOBbILLAET MX CTOWKOCTb MPOTUB BbIBETPMBaHWA. N5 3almThl
MOPUCTLIX KaMeHHbIX MaTepuasioB OT BO3AENCTBUIN arpeccuBHbIX
cpefd, MX NOBEPXHOCTb MPOMUTLIBAKOT YMNIOTHAIOWMMMN BELLECTBAMM.
KOHCTpYKTMBHasA 3awyTa KamMeHHbIX MaTepuanoB OT YB/&XHeHUs,
NpUAaHWA UM TNaLKOW MOBEPXHOCTU W TaKOW (HOpMbl, MpU KOTOPbIX
BOZa, MonajaroLias B HUX, He 3a[epXXMBAeTCs U He MPOHUKAET BHYTPb
maTepuana.

OfHUM 13 cnocoboB MOBbILLIEHWS MOBEPXHOCTHON NIIOTHOCTU 13-
BECTHSKA W [J0/IOMUTOB ABNISETCA PtoaTpoBaHue, Npyu KOTOPOM Kap-
GoHaTHble NMOPOAbl NPOMUTLIBAKOT CNOAMM KPEMHE(TOPVCTOBOL0POL-
HOM KMCNOTbI ((htoatamm). XopoLume pe3ynbTatbl AaéT NponuTKa no-
BEPXHOCTW KaMEeHHbIX MaTepuasioB KPeMHUAOPraHUYeCKUMU YKULKO-
ctamm (MCKXK-10, MTKXK-94) n gpyruMn noivMEPHbIMK MaTepranamu,
amMynbcusAMmn (BUTYMHAA IMY/bCUS).

KOHTpONbHbIE BOMPOCHI

1 Kak nofpasfenstorca ropHble noposl B 3aBUCUMMOCTW OT YC-
NOBUIA UX NPOUCXOXAEHNSA?

2. PacckaxuTe 06 OCHOBHbIX MOPOAa06pasyowmnx MnuHepanax.

3. PacckaxxuTte 06 OCHOBHbIX BMAax MarmMaTu4yeckux Nopog v ux
CBOWACTBax.

4. XapaKTepun3yiiTe OCHOBHbIe 0Ca/J0HHbIE NOPO/bI.

5. XapakTtepu3yiite MeTamopgryeckmne nopoabl.

6. Kakumun crnocobamn [06bIBAtOTCA ChIpbE KaMeHHbIX MaTepua-
JIOB U C MOMOLLBIO KakMX METOAO0B M3 HMX MOy4YaloT marepuasnbl v
nsaenna?

7. MNpvBeauTe OCHOBHbIE BWAbI KAMEHHbIX MaTepuanoB, WUCMOMb-
3yeMbIX B CTPOMTENbCTBE.

8. PacckaxxuTe 0 NpuYMHaxX paspyLUeHUs KaMeHHbIX MaTepuasios
B 34aHUAX N COOPY>KEHMNAX U Mepax WX 3aLLmMTbI.

[lononHnTenbHas nuTepaTypa

1 BepvH  KO.A., Cblvoe HO.M. MartepuanoBsegeHne ans
KameHLLUMKOB. - M.: CTpoinsgaT, 1986, 97 c.
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2.KopoHosckuin H.B., Akywesa A.®. OcHOBbI reonorumn. - M.:
Bbicwas wkona, 1991.

3.boxxeHoB .M. KomnjekcHoe uCMofb30BaHWe MWUHEpPasibHOro
Cbipba 1 3konorua. - M., 1994.

HopmaTuBHbIe JOKYMEHTHI
MexrocynapcTBeHHble CTaHAAPTHI
FOCT 4001 -84*- KamHWM CTEHOBble M3 FOpPHbLIX MOpoA. TexHu-
YecKue yCnoBus.
B3samen FOCT 4001-77.

[ocyfapcTBeHHble cTaHAapThl Y36eKkncraHa
O'z DSt 708-96 - MaTepuasbl CTeHOBble KaMeHHble. HoMeHK/a-
Typa nokasatenein. BsameH FOCT 4.206-83

OTpenoYHble 1 061ML0BOYHbIE MaTepuabl
MexrocygapCTBeHHble CTaH4apThl

FOCT 4.219-81- CIIKI. CtpouTenbctBo. Matepuanbl 061ML0-
BOYHblE M3 MPMPOLHOr0 KamHA ¥ 6/10KN ANF UX U3roToBNeHns. Ho-
MeHK/aTypa nokasarenei

FOCT 6666-81* - KamHu 60pTOBbIE U3 TOPHbLIX MOPOZ,. TexHuue-
CKve ycnoBus. B 4acT MeTOZ0B UCTbITAHW TOPHbIX MOPOA 3aMeHeH
FOCT 30629-99. B3ameH PCT Y3 755-96.

FOCT 9479-98"* - Bnokv 1“3 NPUPOLHOro KamHA 4J19 NPOU3BOS-
CTBa 06/IMLOBOYHBIX U3AeNuniA. TexHuYeckue ycnosus. BsameH TOCT
9479-84.

FOCT 9480-89 - T[MmMTbl 06/MLOBOYHbIE NWUMNEHbIE U3 NMPUPOA-
HOro KamHsa.TexHuyeckue ycnosusa. BsameH TOCT 9480-77, B yacTtu
METOZ0B WCMbITaHWI ropHbIX Nopog 3ameHeH Ha TOCT 30629-99.

45



FMABA 111
KEPAMWYECKWNE MATEPVAJTbI N N3AENNA

KntoueBble CnoBa: rnvHa, antoMOCUMAMKATbI, CYLUIKa, OGXKWT,
MWKPOKOMMO3NT, MaKpPOKOMMO3UT, BOAOCTONKOCTb, MOoAndMKa-
TOpbl, CTEHOBas KepamMuka, 06/1MLL0BOYHAS KepaMuKa, TexHUYec-
Kasi Kepamuka.

3.1. O6buwme cBeeHUs

Kepamnyeckumy HasblBalOT WCKYCCTBEHHbIE KaMeHHble Ma-
Tepuasbl, U3roTOBNSEMbIE U3 MUHEPANBLHOTO CbipbA NyTeM ¢op-
MOBaHMA ¥ MOCNeLYIOLWEero 06>kura npy BbICOKUX TeMmnepaTypax.
Cnoso «Kepamuka» ABNAeTCA NaTUHCKUM «Keramos» W 03Ha4aeT -
rHa.

B ncTopun YenoseyecTsa CTEHOBbIE MaTepUasbl U U3LENNS, U3r0-
TOBNSIEMble Ha OCHOBE /IMHbI, NosBMAMCh elle B 8000 rogy Ao Haluei
3pbl. HOKEHbIA KUMpNW4Y UCnonb3oBasica B cTpouTenbcTe 3500-4000
rofbl O Hallei apbl, a Yepenuua W rnasypoBaHHbIN Kupnuy B 1000
rogy Hawlei apbl. OCHOBY CTPOMTE/IbHbIX MaTepuanoB apXUTEKTYp-
HbIX MaMSATHUKOB LleHTpanbHOM A3nK, B YaCTHOCTU Y36eKNCTaHa, Co-
CTaBNseT Kepamuka. B HacTosLlee Bpems, Ha OCHOBE KepaMWKW Mpo-
N3BOAATCA 3PPEKTUBHLIE KMPMWYUM, BHYTPEHHUE N HapyXXHble 06/n-
LIOBOYHbIE MJIMTKW, CAHUTAPHO-TEXHUYECKME U3LEeNNs, a Takxke Hana-
YXEHO MPOU3BOACTBO CheLMaibHbIX KepaMUYecKUX W3Aenvin ansa ma-
LUIMHOCTPOEHUSA, 3MIEKTPOHVKM, IHEPTETUKM.

Knaccugukauma KepamMmuyeckux nsgenunii

Mo CTPyKType pasmyaloT KepaMnyeckue W3Aenvsi MOpPUCTbIM,
cnekwmmesa (MA0THbIM) YepenkoMm. [opucTbIMU YCMIOBHO CUMTAlOT
n3Lenns, y KOTopbIX BOLOMOI/IOLLEHME YepenKa Mo Macce npesbilaeT
5%, K HUM OTHOCATCS KUPMNWY CM/IOLIHOM, NYCTOTENbIA W NErknui, Ke-
pamuyeckme KamHu (610Km), yepenvua, 0611L0BOYHbIE M/IUTKK, Ape-
Ha)KHble TPYObI, (hasiHCbl 1 T.M.
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Cnekwmmca (NJIOTHbIM) CUATAIOT YeperoK C BOAOMOrnalleHnem
MeHee 5%, Kak nNpaBWio, OH MPaKTUYeCKM BOLOHENPOHWLAeM, B
COCTaB KOTOPbIX BXOAAT AOPOXKHbIA KAMHKEPHbIA KUPMWUY, KPYMHO-
pasMepHble NMANTKU U NAUTKX 419 N0N0B, PapdopoBble n3Lenus.

Mo TemnepaType pacrniaB/ieHUs Kepamuyeckue MaTepuasbl fe-
NATCA Ha nerkopacnnasnsemsle (HMXke 1350°C), TpygHopacnnaBnse-
Mble (1350-1580°C), Hepacnnaensemble (1580-2000°C).

PacnpocTpaHeHHOCTb IVMH B MPUPOAE, a TakXe OTHOCUTE/bHas
npocTara TEXHOMOrMYeCKUX MNPOLIECCOB, [AeLleBu3Ha, 3KOMormyeckas
4yMcTOTa MO3BOJSIAET NMPOU3BOAUTL KepaMUYecKue MaTepuasibl U u3ge-
Nns B 60NbLLOM KONNYECTBE.

3.2. Cbipbe 415 NPOM3BOACTBA KEPaMUYECKNX MaTepunanos
n n3nenuni

CbIpbeBY0 Maccy KepamWU4yecKuMX MaTepuasioB, B OCHOBHOM, CO-
CTaBNsfeT ruHa. InHbI Y KaonHbI 06beAMHAIOT 0OLLMM Ha3BaHWEM
- TNIMHUCTbIE MaTepuanbl. B Lensx ynyylueHUs CBOWCTB I/MHbI B Heé
BBOAAT OTOLlaOLLMe, BbiropaloLwye 1 nopogoobpasytoLime [L06aBKu.
A TaKke [06aBKK, MOBbIWAKOLWME NAACTUYHOCTb [NMHLIL. [MoneBoi
LunaT, MMeKLMiica B COCTaBe /IMHbI, 06pa3oBasics BCMEACTBUN pas-
pYLUEHMSt MarMaTU4ecKux (rpaHnUT, CUEHUT WN.M.) N MeTaMOP(NYECKMX
ropHbIX nopof (rHeic). Mo 3TO NpuUMHE COCTaB CbiPbs COCTOMT B
OCHOBHOM M3 antomocunmkaToB (Al2032SiOi 2HA), B KOTOPbIX MO-
ryT COepXaTbCA KBapu, Cntofda v Apyrue MuHepabl, a Takxe npu-
MECW OpraHn4eckux BeLecTB. ECnn B InHE MMEKOTCS KpYMHble 3epHa
YINIEKUCIONO KanbLms, TO MpU 06XKUre M3 HUX 06pasytoTca BK/KOYe-
HUA W3BECTWU, KOTOPble FMAPAaTUPYIOT C YBEIMYEHMEM 06beMa, yTo
BbI3bIBAET 0Opa30BaHNe TPELUMH UK paspyLLUEHNe U3LeNnii.

3epHUCTLIN COCTaB F/IMHbI U pa3Mepbl YacTUL, BAUSKOT Ha CBOWA-
CTBa Kepammyeckmx matepuasnoB. KaonMHOBLIA MUHepan B FIMHE CO-
LEPXUTCA B 60MbLLIOM KOMMYEeCTBE. BbICOKONNACTUYHbIE T/IMHbI CO-
Jep>kaTt yactuubl meHee 0,005 mm - 80-90%. IMpn nepemelLnsaHuu
TakoM rNMHbI C BOAOW 0bpasyeTcs niacTUyHas macca, U3Aenus nsro-
TOB/IAEMble M3 HEe XOPOLIO COXPaHSAT CBOK (hopMy M 06/agatoT
[OCTaTOYHOM MPOYHOCTBIO M BOAOCTOMKOCTbIO nocne obxura. B
00/IbLUMHCTBE TNMNH  UMEKTCA M 60M1ee KpyMHble YacTuubl, He obna-
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JaloLme CBOMCTBOM MnacTmyHocTu. Mpu BennumHe 3epeH 0,005-0,05
MM VX OTHOCAT K NblK, a npu pasmepax 0,05-2 MM - K necky.

OCHOBHble CBOICTBa (KepaMUYECKME CBOMCTBA) FMINMH XapaKTepu-
3ytOTCS  NIACTUYHOCTHIO, CBA3HOCTHIO W CBA3YHOLLE CMOCOOHOCTBIO,
OTHOLLEHMEM K CYLLKe U K AeMACTBUIO BbICOKOI TeMMepaTypbl.

MNacTUYHOCTb - CMNOCOBGHOCTb T/IMHAHOIO TecTa Ae(opMupo-
BaTbCA MOJ BANAHMEM BHELUHMX MeXaHW4eCKUX BO3feicTBulA 6e3 Ha-
pyLUeHuns crifiowHocT (6e3 paspbiBa MAM 0O6PO30BaHUA TPELLUH) U
COXpaHsATb NOJyYeHHY (hOpMY MOC/e NPeKpaLLeHns 3TUX BO3LAENCT-
BMN. Ha 3TOM CBOIACTBE M OCHOBaHa BO3MOXHOCTb (HOPMOBaHUA n3ae-
nvi. TIpn cMaumBaHUKM CyXOW T/IMHbI MOJIEKY bl BOAbI BTArMBatOTCS
MeXJy YewynyaTbiMyM YacTULAMU TAIMHUCTBIX MUHepanoB U afcop-
OMpYIOTCS Ha UX MOBEPXHOCTW, TOHKME C/IOW BOAb! BbI3biBas Habyxa-
HWe T/IMHbl. 3TW CNOW BOLbl UrpalT PoSib CMasku, 0b6neryaroLei
CKO/bXXKEeHWE, MO3ITOMY [/IMHA, CMellaHHas C BOAOW, AaeT nerkogop-
MYIOLLYIOCS MNMaCTUYHYK0 Maccy. Yem nnacTuyHee [/IMHbI, TeMm
60/bLUE OHX TPEOYHOT BOAbI ANA NONy4YeHUs ya060opMyemMoro rim-
HAHOro TecTa M TeM Bbllle WX BO3AyLUHAas ycagka. [NMHbI 6biBatOT
BbICOKOMNACTUYHLIMW, CPEAHENIaCTUYHLIMA U MaIONIaCTUYHLIMU.
YKVpHbIe TNHbI NErKO NepepabaTbiBalOTCA, HO U3AENNIA U3 HUX MpK
BbICbIXaHUN CUJIbHO YMEHbLUAETCS B 06beMe M Aal0T TPeLuHbI, YTO B
NMPOM3BOACTBE HEZOMYCTUMO. [19 MOBbILWEHUA NAACTUYHOCTW [/IWHbI
MCNONb3YKT BbICOKONIACTUYHbIE T/IMHbI, OEHTOHUTbI W MOBEPX-
HOCTHOAKTUBHbIE BeLlecTBa (TEXHWYECKME NIMTHOCY/Ib(IOHATbI U T.M.).
[na 06e3KMpoBaHNA BbICOKOMIACTUYHBIX [/IMH B MPUMECK CblpbA
BBOAAT 06e3xumpytowme BellecTBa (LWamMoOT, LWNAK, 30/bl, MeSKUi
MecoK W T.4.) WX B OMpPefeneHHOM KO/IMYecTse [06aBnoTCA Maso-
NNaCTUYHbIE T/INHBI.

[ns 06pa3oBaHNs Nop B KepaMUYeCKUX NIErKUX maTepuanax, B nx
COCTaB BBOAAT Takue MpUMeCH, Kak OTXOAbl APEeBECUHbI, MOPOLLOK
YIs, IMTHUH, MblAb TOpga, KOTOpble MpW npouecce obxwura BO3ro-
patoTCcA. ATV NPUMECU CHATAIOTCH 06EIKMPOBAIOLLUMMU.

B cocTaB rnvHbl 06aBNAOT NOMEBON LWINAT, AOSIOMUT, MarHesuT,
MecyaHvK, TasibK, MOPOLLOK CTeKNa, MNepuT W Apyrve npuMecy,
KOTOpble CNyXaTb [NA CHWKEHUA Temnepatypbl CyLIKM U 06xura
KepamunyecKnx nsnenuii.

[N NOBbIWEHNS KWUCIOTOCTOMKOCTU KepaMUYecKnX W3denunid, B
MX COCTaB BBOAAT OAHOBPEMEHHO XXMAKOE CTEK/O0, U MecyaHble npu-
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Mecu. 3rotoBneHne LBETHbIX KepamMUYeCKUX W3AENNiA OCyLLecTB/s-
eTCA MyTeM BBEAEHUS B INMHbI XKefesa, KobaibTa, Xpoma, TuTaHa U
LPYruX OKCUAOB MeTasI/IoB.

[ns npupaHnWs CTOMKOCTU K BHELUHUM BO3AENCTBUAM, BOAOHE-
NPOHMLAEMOCTN U OMpeLesieHHOro [eKopaTMBHOIO BWAa, MOBepX-
HOCTb KepaMW4eCcKMX W3LeNiA NOKPbIBAKOT [/1a3ypblo WX aHrobom.
Cnasypb - 370 CTeKN006pasyloLiee MOKPbLITUE, UMEIOLLEE TOMLMHY
0,1 - 0,2 MM, KOTOpOe Mnpv npouecce nnaBneHUN TVHbI CUTLHO
NNPUKIENBAETCA K KepaMUUecKUM u3genusam. nasypu moryt 6biTb
NPO3payHbIMU N HEMPO3PaYHbIMU 1 PA3INYHbLIX LIBETOB.

[ns v“3roToBneHUs rnasypyu WUCNoNb3yeTcs: KBapLeBbld MecoK,
Kao/IMH, MOJEBOIA LUNAT, COMN LUEMOYHBIX U LLEN0YHO-3eMENbHbIX Me-
TannoB, OKCUAbI CBMHLUA WKW CTPOHUMA, GOPHYIO KMcnoTy. WX npu-
HMMEHSIOT B CbIpOM BWAE WK CNIaBfieHHbIMU B BUAe PpPUTTbI pasma-
NbIBAKOT B MOPOLLIOK, Pa3BOAAT BOAOIN U B BUAE CYCNEH3UN HAHOCAT Ha
MOBEPXHOCTb U3Aenuii nepes 06XKNUrom.

AHro6 M3roToBnstOT U3 6eNoM MAN LBETHON TNHBI U HAHOCAT
TOHKUM C/I0EM Ha MOBEPXHOCTb CbIPLOBOro m3genus. B otimume ot
rnasypu, He Aaet npu obGxure pacnnaea, T.e. HEO6PasyeT CTEKI0BUS-
HOro Cfosi, M MO3TOMY LIBETHAas MOBEPXHOCTb MO/y4YaeTCcs MaTOBOWA.
AHro6 nosbIWaeT NJOTHOCTb MOBEPXHOCTHbIX C/I0EB KepaMUYecKnx
n3genuii. CBoicTBa aHroba 1 Kepammyeckux U3aennin JOMKHbI ObITb,
aHa/IornyHbl Apyr Apyry, B NPOTMBHOM Cfly4ae, MOKPbITUE MOXeT
ObITb OTC/IOEHO.

33. TexHonormsa NpPoM3BOACTBa KEPAMMUYECKNX U3LEeNNiA

Kepamuueckve n3nenuns, He3aBUCUMO OT WX CBOWCTB, IOpM, Bu-
[0B CblpbS 1 MPON3BOACTBA TEXHOOMMMW, NOMYYArOT Ha OCHOBE Crie-
AYHOLMX OCHOBHbIX MPOLECCOB: A00bIYM Cbipbs, MOArOTOBKM MacChl
Ans popMoBaHUs, (hopMOBaHWe U3AENNIA, CYLLKW 1 06XMra N3OeNuii.

B 60/blUMHCTBE CyyaeB, MMHY [06bIBAOT OTKPbITHIM CMOCO-
60M, ANns Yero UCMonb3ytT OAHO- Y MHOTOKOBLLOBbIE 3KCKAaBATOPbI,
CKpenepbl 1 Apyrne mMexaHn3Mmbl. Ha 3aBof, rvHY 4OCTaBASKOT pesb-
COBbIM TPAHCMOPTOM, aBTOTPAHCMOPTOM, NEHTOYHbLIMW TpPaHCMOpTe-
paMu, NoaBecHbIMK goporamu. Mepes Ao6bIYeli Cbipbsi, ONpeaenseTcs
3anac rnvHbl, ee TOMLMHA, XapaKTep pacnoioXXeHNs, 1 B Te4eHun 1-2
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roga nnowaab A0ObIBAEMOV 30HbI OYMLLAETCS OT PacTeHWid U He-
NPUrOAHbIX NOPOA,.

MoAroToBKa mMacchl Cbipbs. KapbepHasi rfiMHa, 00bIYHO, Henpu-
rogHa ana nofyyeHns KepaMmmyecknx nsgennia. Moatomy, TeXHOMOrus
NO60ro KePaMMYecKoro U3Lenns HauMHaeTcs C NPUroTOB/IEHMS, Tak
Ha3bIBaeEMOWA, Kepamn4ecKon, unm paboyeli maccbl. Lienb aToin ctagum
MPOU3BOACTBA - pPaspyLUMTb MPUPOAHYHK CTPYKTYPY FMHSHOIO Cbl-
pbs. YAaUMTb M3 HEro BpefHble MPUMECK, KPYMHbIE KYCKW W3MeSib-
unTb. A 3aTeM, C MOMOLLbIO CrneunanbHbIX MawunH (FIMHOMSIIKA,
KpblnyaTka M T.n.) obnecneyntb pPaBHOMEPHOE CMeELLUMBAHWE BCEX
KOMMOHEHTOB C BOAON A0 MOMyYeHUs OLHOPOAHOW W yao6HO(Op-
MYEMOI KepaMmnyeckol Macchl. B 3aBMCMMOCTW OT BMAa U3roTOB/sie-
MOV MPOAYKLUMM 1 CBOWCTB MCXOLHOrO Cbipbs, KEPaMUYECKYHD Maccy
noNyyatoT NNaCTUYECKMM, NOMYCYXMM U MOKPbIM (LLIMKEPHbIM) CMO-
cobamu.

Mpy nnacTMyeckom crnocobe NoAroToBKM Macchbl v HOPMOBaHUSA
MCXOfHble MaTepuasibl NPy eCTeCTBEHHON BNaXHOCTM (40 18-28%),
WK, NpeaBapuTeNbHO BbICYLUEHHbIE, CMELIMBAKOT ApYr C APYroM C
A00aBKOW BOfibl 10 NOMYYEHNS TECTa.

®opMOBKa XECTKUM CNOCOO60M ABNSETCA YCOBEPLUEHCTBEHHbIM
COBPEMEHHbIM CNOCOBOM MIaCTUYEeCKOro cnocoba NoAroToBKM Macchbl
NCXOAHbIX MaTepuanoB. Mpu MPUMEHeHUU [aHHOro crnocoba Bnax-
HOCTb Macchl Cbipbs Konebnetca ot 13 o 18%. N3nenue gopmyeTcs
nog gasneHum 10-20 MIMa nocpefCcTBOM BaKyyMHOro Wav rugpasnu-
yeckoro npecca. Cylika MW3fennin no 3Tory crnocoby CHuKaeT
3aTpayMBaeMyto 3HepPruto.

Mpn nonycyxom crocobe MOArOTOBKM CbipbeBble MaTepuasibl
BHayasie MOZCYLUMBAIOT, APO6AT, pa3sMasibiBalOT B MOPOLUOK, a 3aTemM
nepeMeLLnBaloT W YBIKHAOT BOZOW WM, YTO Nyylle, Mapom, Tak
KaKk Mpu 3TOM 0651eryaeTcs npespaLlLeHrie [/VHbl B O4HOPOAHYHO
Maccy, yyylarTca ee HabyxaemMocTb M (hOPMOBOYHASA CMOCOGHOCT.
Kepamunueckass macca npefcTaBnsieT coboii MasonnacTUYHbIA npecc
MOPOLLIOK C He6O/bLLON BNAXKHOCTbIO: 8-12% npu nonycyxom n 2-8%
npy cyxom crocobe ¢opmoBaHus. MoO3TOMy M3L4eNns M3 TakUX Macc
thopMmytoT nog 6onbwmMM gaBneHnem (15-40 MIa) Ha cneuunanbHbIX
npeccax. W3genus nocne npeccoBaHWs WHOr4a MOXHO —cpasy
obxuratb 6e3 npeaBapuTeNbHOW CYLUKW, UYTO BeAeT K YCKOPEHWo
npousBoacTBa, (T.e. UMK MPOW3BOACTBA WM3LeNNA BABOe COKpalla-
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eTCA) CoKpalleHnto pacxofa Tonmea Ha 30% W yaeLleBneHUo npo-
AYKUMK, a TakKxKe MoSyYeHUIo U3Lenns, MMEeoLero To4Hble pasMepsbl
Y NPAMOJIMHEHbIE TPaHu.

Puic. 3.1. TexHonornyeckas cxema npon3BoACTBa KepaMUYeCKoro
KMpnnya: 1-Kapbep rnHbl; 2-3KCKaBaTop; 3-3anac rHbl; 4-BaroHeTKa,
5-ALLUMYHBIA NofaBaTesb; 6-406aBKK; 7-6eryHbl; 8-BanbLibl; 9-EHTOUHbINA
npecc; 10-pesak; 11-yknaauuk; 12-Tenexxka; 13-CylumnbHas Kamepa;
14-TyHHenbHaA nedb; 15-camoxofHast Tenexxka; 16-Cknaackoe nome-
LLieHVe.

B rugpaBniMyeckoM WM MeXaHM4YeCKOM npecce MOryT 6biTb
MpeccoBaHbl OLHO WM HECKONbKO M3aenuvid. MNpuMeHeHWe AaHHOro
cnocoba fJaeT BO3MOXHOCTb M3roTaB/MBaTh BCe BUAbl KEPAMUYECKMX
N3enuiA, NOTy4YaeMbIX NAACTUYECKUM CMOCOOOM.

Cyxoin €nocob nonyyeHUs U3genvii ABNSETCA YCOBEPLUEHCTBEH-
HbIM COBPEMEHHbIM CMOCOBOM MONYCYXOro MeToAa, Npu 3TOM BaX-
HOCTb MpeccrnopoLLka Konebnetcsa B npefenax 2-6%. Mpu atom, HeT
Heo6X0AMMOCTY CYLLKIN NOMYYEHHbIX U3LENNIA.

Monycyxum Ccrnoco6om MpeccoBaHUs  M3rOTOBMIAKOT  KUPMUY
CM/OLWHON 1 NYCTOTeNbIA, 06NMLOBOYHbIE MIUTKK, @ CYXMM CMOCO-
60M - M/IOTHblE KepamMuUyecKue U3genns, NAUTKN 41s NosoBs, LOPOX-
HbIA KMPNWY, U3genua 13 aHsHca u apgopa.
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LLINnnHKepHbI cnocob npuMMeHsieTcs B TOM Clydae, Korja macca
CbIpbsi COCTOUT M3 MHOTUX PasfIMyHbIX KOMMOHEHTOB, KOTOpbIE AB/S-
OTCA TPYAHONPOCYLUMBAEMbIMU U MUMEIOT HEPOBHOMEpPHbI COCTaB, a
TaKXe Mpu Heob6XOAUMOCTU MPUMEHeHMs criocoba NTbs ANA U3ro-
ToBNeHMs (hapthopoBbIX N PASHCOBLIX M3AENNIA, UMEIOLLIMX CNOXHbIe

Puc. 3.2. JTeHTOYHbIIA
BaKyyM - Mpecc:
1-LLIHEKOBbI BaT;

2-NpeccoBas ro/I0BKa;

3-MYHLUTYK; 4-rmn-

HsHbIA 6pYC; 5-Kpbin-
yaTka; 6-Bakyym-

Kamepa; 7-peLueTKa;
8-rnnMHomsAnNKa.

Mpy 3TOM BN@XHOCTb MAcChl Cbipbs 6biBaeT A0 40%. C NOMOLLbIO
[laHHOro cnocoba M3roTaBAAKT MAUTKU MOKPLITUSA, CaHUTApHO-TEX-
HUYeCcKue n3genus.

CyuwKa usgenui.

CyLllKa - BeCbMa OTBETCTBEHHbIA 3Tarn TEXHOMOMMK, TaK Kak Tpe-
LUMHBI 0ObIYHO BO3HMKAKOT MMEHHO Ha 3TOM 3Tare, a npu 06Xure oHu
NNLWb OKOHYaTeNbHO BbIABAAOTCA. OBbIYHO [OCTATOYHBLIM SBNAETCA
BbICYLUMBAHWE CbIpLA A0 OCTATOYHOW BAAXHOCTU 5-6%, B NPOTUBHOM
C/lyYae MOXET NMPOM30NTU U3MeHeHVe opMbl n3genuin. 3genns Bbl-
CYLUMBAKOTCA eCTECTBEHHbIM M UCKYCTBEHHbIM CrOco6aMm.

ChblpeL, BbICYLLMBAETCH, MPEUMYLLECTBEHHO, B €CTECTBEHHbIX YC-
NnoBusIX, B TedueHne 10-15 AHel B CyLUMbHBIX capasiX, MPOLecc CYLUKK
3aBUCUT OT OTHOCUTENbHOW BMI@XKHOCTW W TemrnepaTypbl Bo3gyxa. B
HaCTosLLIee BpeMs, CYLUKY CbIpLa, Kak npasunio, Npon3BOAAT UCKYCCT-
BEHHO B CMewuuasbHbIX CYLUWbHbIX Kamepax Mepuognyeckoro wunu
HenpepbIBHOrO AelCTBMS. B KayecTBe TEMJIOHOCUTENS WCMOJb3YHOT
[bIMOBbIE rasbl 06XMraTe/ibHbIX Neyein Uam ropsumin Bosayx u3 Kao-
puchepos (120-150°C). Cyluka n3aenunii Npoao/mKaeTes B TeyeHme 1-3
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O6XUr n3nenui.

O6Xur - BaxHad W 3aBepLuaroLiad CTafus TEXHOIOMMYECKOro
npouecca KepamuMyecKuX M3fenvin. 3TOT MpoLecc YCMOBHO AennTcs
Ha TPU CTaguu: MpPOrpeB, OOXWI W OXNaxaeHwe usgenuid. MNpu Ha-
rpeBe CbIpbiX Kepamuyeckmx wusgennii o 100-120°C  ypansetcs
cBo60AHas BOfa, M Kepammyeckas macca CTaHOBMTCS HEMNaCTUYHOIA.
C nosbiweHneMm Temnepatypbl A40.450-750°C Bbiropatot opra-
HMYECKUE MPUMECK U YAIAETCA XMMUYECKMU CBfA3aHHAasA BOAa, 3aTem
MPOUCXOANT Pa3foXeHUe IIMHUCTLIX MUHepasioB, BM/IOTb 40 MO/IHOMO
pacnaja KpUCTaIMYECKOA pelleTkn W 06pa3oBaHUs  amMOp(HON
cmecu. [pu  pgoctukeHum Temnepatypbl  go  800-900°C  pac-
NNaBNATCA JIErKOMIaBKMe COefUHEHVS W B Mpeaenax NnoBepxXHOCTU
4acTULpbl KOMIMOHEHTOB TMPOAO/KAKOTCA XMMUYECKMe MpoLecchl B
TBepAbIX (hasax. Mpu fanbHeiwem Harpese 1000-1200°C wm3penus
YMIOTHAKOTCA W MPOUCXOAUT YMEHbLUEHWE OTKPbLITOM MNOPUCTOCTU
maccbl. [MopucToCcTb Maccbl B 3aBMCMMOCTM OT BWAa W3OENA CO-
cTaBnseT 2-8%. llocne obxura Mn3genmsa 0XnakaatoT MOCTeneHHO.
Oxnax[eHHble Kepamuyeckue W3Aenus nepexoasT B BOAOCTOVKOE U
MPOYHOE KaMHEBWAHOE Tel0 U CTAHOBATCH MOPO30CTOWKUMM WU3fe-
NNAMMN.

[ns 06xura KepammMyecKnx MaTepuaioB KCMOb3YHOT Takue cre-
LMasibHble Meyn, KaK KO/bLEBble, TYHHENbHbIE, LLeNIeBble, POIVKOBbIE.

KonblueBas neub NpefcTaBnser cobol COefUHEHHbIN KaHai 06-
XWra, UMelLLmin opmy anaunca, ¥ yCnoBHO pasgensetcs oT 16 ao
36 kamep. B kamepax OCYLLECTBNAKOTCA Takue MpOLecchl, Kak mMo-
rpy3Ka, Harpes, OX/JIaXKAEHWE W BbIFPY3KU Kepamuyeckux usgenuii. B
KOMbLIEBOW Meyn LEHTP OrHA MOCPEeLCTBOM  CMELMasbHOro npu-
nocobneHns GecrnpepbIBHO MEePeMeLaeTcs Mo KaHany o06xXwura, a
06XKMraemble N3[eNNA HAXOAATCA B CTaLMOHAPHOM MOJIOXEHNMN.

C NoMmOLLbK KOMbLEBbIX Meyell M3roTaBnsaoT (CreKkyT) B OCHOB-
HOM ~kumprivd 1 yepenuy. O6xur sefyT npu Temnepatype 900-
1100 C, v npoLiecc criekaHna npofosxaetcs B TedeHue 3-4 cyTok. B
pe3ynbTaTe HepaBHOMEPHOro pacnpefefieHns TemrnepaTtypbl Mo Ka-
Hasly neun MoMyyaroT M3gennst pasHoro Kadectsa. Takoi crnocob cne-
KaHWsA n3genuin TpebyeT pyyYHOIN TPy U MeXaHU31poBaTh ero TpyAHO.

B TyHHenbHbIX neyax (gavHoi 100 M) n3genns nepeMeLLaroTcs B
BaroHeTkax. Npy Takom crocobe M3genus rnepemeLLaroTcs, a orepa-
LMK 06Xunra OCYLLECTB/AIOTCA CTauMoHapHo. B pesynbTaTe BbiNosHe-
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HMA TaKMX orepauuii, KaKk norpyska, Harpes, CrekaHue, oxXnaxaeHve
N BbIrpy3Ka MosiyyaroT rotoByro npogykuumio. Mpouecc obxwura (cne-
KaHune) npofos/mkaetca B TeveHue 18-38 uyacoB. VIMeeTcsi BO3MOX-
HOCTb MexaHu3auum U1 aBToMaTtu3aumm TYHHeNbHbIX Medeid. OHK
06/1aal0T BbICOKOW MPOV3BOAMTENBHOCTLIO U B HUX Habnrogaetcs
MeHbLLIE BbIMYCK OpaKoBaHHbIX U3aennii. B HMX aBa pasa 06xuratoTcs
rnasypHble  MAUTKW,  CaHUTAPHO-TEXHWYECKUe  W3[eNuns,  KaHa-
NN3aLMOHHbIe TPYObI. [py NepBoM 06XKMre pacnonoXeHHble B Crewu-
a/lbHbIX KOHCesnepax, NAUTKN NOABEPratoTca 06XKury npu temnepa-
Type 1240-1250°C. [0OTOBble MAUTKW COPTMPYHOTCS, [Na3ypyroTcs,
pacrnonaratoTcs Karcensepam v npyv BTOPOM 06XKUre ux CNekyT npu
TemnepaType 1140°C. KaHanusauMOHHble TPyObl, KMpnMyyM Ans no-
KpbITUA 1 (hacafHble MIUTKX MOC/e BbICYLUKW, FNa3npytoTca 1 Mnoj-
BEPratoTca K CiefytoLemy CrekaHuio.

Kepamuueckue n3genus no cteneHyn obxura, opmMe, pasmepam,
BHELLUHEMY BUAY, Ha/IMUMIO Pas3/iYHbIX Oe(EKTOB COPTUPYHOTCH, T.€.
BbIAeNATCcA Ha copTbl. 1o cTeneHu cnekaHus (06Xwura) ux pasfe-
NAKT Ha HOPMaSIbHOCMEKLUMECS, HeLOCTaTOYHOCMEKLLMECS U 0c060
CreKLunecs nsgenus.

Kepamuyecue u3fenua noka UX He MOBE3YT Ha CTPOUTESbHbIe
00bEKTbl XpaHATCA Ha cknafax. Kupnuy u kepamuyeckme KamHu
COXPaHAITCA Ha MeTa//IMYeCKUX MOALOHAX OTKPbITbIX CK/I3Ao0B, a
CaHUTapHO-TEXHUYECKMe N3LeNNA - B 3aKPbITbIX CKIadax.

3.4. CTpyKTypa 1 06uue CBOMCTBA KepaMUYeCKNX U3AENUN

Kepamunueckue matepuasnbl COCTOST U3 HeMpepbIBHONM (hasbl (MaT-
puubl) 3aTBepAeBLUEro pacTBopa M HepacTBOPUMbBIX TJIMHUCTBIX,
MbIbHBIX M NecYaHbIX (Ppakuuii (kapkaca), a Takxke, 3amnofIHEHHbIX
BO3ZYXOM, MOP Y MYCTOT, NO3TOMY MX MOXHO CUMTaTb KOMMO3ULMNOH-
HbIMW MaTtepuanamu. MaTepvas MaTpuLpbl BMECTE C MUKPOCTPYKTY-
POl M KapKacoM MaTpuLbl COCTaBNsSET MaKpOCTPYKTypy. YacTb MaT-
pULbl  KepaMWUYecKUX MaTepuasnoB COCTOUT M3 a/llOMOCUIMKATHBIX
MUHEpasioB C KPUCT&/IbHOM CTPYKTYPOiA M NIErKopacTBOPUMbIX KOM-
MOHEHTOB, UMEIOLLNX CTEKI006pa3HYH0 aMOPHYIO CTPYKTYPY.

MNOTHOCTL Kepammyeckux martepuanos - 2,5-2,7 r/cM3; cpegHss
NnoTHOCTb - 200-2300 Kr/m3; npeaen NPoYHOCTU nNpu cxatum ot 0,05
Ao 1000 MMa. Koagh¢uumeHT Tenn1onpoBoAHOCTU: abCOMOTHO NAOT-
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HOM kepamukm - 1,16 BT/(M°C), NOpUCTbIX KepaMUYecKux marepua-
nos - 0,07-1,0 B1/(M°C). TensoeMKOCTb KepaMnyecKux mMaTepuasios -
0,18-0,22 k[x/(kr°C), KO3(h(MLMEHT NMHEAHOrO TEMNIOBOrO PacLun-
peHns 0,00014.

BogornornoLueHre Kepamnyecknx Marepuasios, B 3a8BUCMMOCTU OT
nX nopuctoctu, bbieaeT oT 0 Ao 70%, a MOPO30CTOMKOCTb ONpeaens-
eTcs cnegyowmmn Mapkamu: F15;-F25; F35; F50; F75 n F100 (yuk-
NoB).

3.5. CTeHOBbIE KEpaMUYECKME U3Lenns

K CTEHOBbIM KepaMUYeCKUM M3LeNNAM OTHOCATCA: KUPNMY Kepa-
MUYECKUIA 0ObIKHOBEHHbINW, pasninyHble 3QQEKTUBHbIE CTEHOBbLIE Ke-
paMuyeckune un3genus (KUpnuy nycToTenblid, MOPWUCTbLIA, MOPUCTO-
NyCTOTeNbIN, NErKWin, MyCTOTe/Nble KaMHKM), a Takke KpyrnHopasmep-
Hble CTEHOBble KMPMNUYHble 610K M MaHesM Ha OCHOBE Kepamuue-
CKOr0 KaMHsl 3aBOICKOI0 M3rOTOB/EHNS.

Kepamuueckne Kupnmum n KamHu. Kepamuvyeckuidi Kvpnud u
KaMeHb M3roTOB/AKT Ha OCHOBE /IErKOPaCTBOPUMON T/IMHBI, B COCTaB
KOTOpOI BBOAAT npvMecn. OHKM, B OCHOBHOM, NPUMEHSIOTCA A1 BO3-
BeAEHUS HapYXXHbIX M BHYTPEHHWX CTEH 34aHUIA 1 COOPYXKEHWIA.

Mo pa3Mepam Kepamuuyeckue KUPMUYM N KaMHU [eNIATCA Ha:
0ObIKHOBEHHbIA KMPNWY, UMEKOLWWIA  (opMy MNPSMOYTO/bHOMO Ma-
pannenenunesa ¢ POBHbIMU TPaHAMK, NPAMbIMK pebpamn 1 yriamu
pasmepom 250x120x65 mm (puc. 3.3.a), MoAy/bHbIA - 250x120x88
MM (puc. 3.3.6), KpynHblid - 288x138x65 mm (puc. 3.3 - B), NpocToii
KameHb - 250x120x138 mm (puc. 3.3.r), KpPYMHbIi KameHb -
250x138x138 mm (puc. 3.3.1), MOAynbHbIA KameHb - 250x250x138
MM (puc. 3.3.) M KaMHM C TOPU3OHT&bHLIMW MyCcTOTaMKU -
250x250x120 mm 1 250x250x80 MM (puc. 3.3.K, 3).

B Kupnunyax OTKIOHEHMSI OT pa3MepoB [OMYCKatOTCsA MO A/IMHe
+5 MM, WnpuHe +4 MM 1 BbicoTe £3MM. Knpnny gomkeH ObiTb HOp-
ManibHO 000XOKEH, TaK Kak HefOXEr (anblii KMpnuy) 06nagaeT Heaoc-
TaTOYHOM MPOYHOCTLIO, MasIO BOLOCTOMKOCTbIO M MOPO30CTOMNKO-
CTbHO, @ MEPENOKEHHbIN KUPNUY (XKeNe3HAK) OTIMYAETCS NOBbLILLEHHON

NNOTHOCTbIO, TEM/IONPOBOAHOCTLIO UM, Kak MNpBWIO, WMEeT Wuc-
KaXXEeHHYIO (hopmy.



Puc. 3.3. Tvnbl KepamMMUeCKNX KUpMnYeid 1 kamHel: 1) Kupnmy;
a-00bIKHOBEHHb I, 6-MOAYNbHbIN, «-KPYMHbIN; 2) KaMeHb: r-MpoCTOoN,
d-KPYMHbIA, e-MOAY/HBIA, XK U K TOPU30HTa/IbHBIMUA MYCTOTaMM.

BHelUHble JeeKTbl KepaMU4Yeckoro KUpnuya v KamHsa onpepe-
NAKOTCA CMefyrowmnMy NprU3Hakamu: OTK/IOHEHWE OT YCTAHOBJ/IEHHbIX
pa3mepoB, HEMPSIMOMMHERHOCTbIO pebep, rpaHeid, OTOUTOCTU YI/I0B U
pebep; HaMUYMeM CKBO3HbIX TPELLMH, NPOXOAALUMX MO MOCTeNN Kup-
nmya. KonnyectBo GpakoBaHHbIX KUPNMYER He JO/MHKHO MpeBbIwaTh
5% 0T 06LLEero uncna KMpnuyei.

MokasaTenu ornpegeneHns Mapky Kupnuya no npegeny npo4vHo-
CTM npuBedeHbl B Tabn. 3.1. MpOYHOCTb KUpMNMYa XapakTepusyertcs
npegenoM MPOYHOCTU MPU CXKaTUM 1 n3rnbe M 0603Ha4aeTcs map-
Kamn, Krc/cmz 75; 100; 125; 150; 175; 200 1 300. Mo MOpPO30CTONKO-
CTU KMPMNMY MOAPasfenstoT Ha veTblpe Mapku: F15, F25, F35 u F50.
[ns cnnowHbIX Kupnuyein, nvetowmx mapkm 150 8%-Hoe Bogono-
I/OLEHNe CUMTaeTCA [OCTaTOYHbIM, a ANS KUPMNUYEn, UMEeroLwmx
BbICOK/E MapKu BOAOMOr/OLeHe He AO/MKHO npeBbiwath 6%. Ko-
3 ULMEHT TennonpoBOAHOCTA KUpPNMYa W KamHS  KonebeTcs B
npegenax 0,71-0,82 Bt/ (m °C).

Knpnvum n kamHM B CyXOM COCTOSIHUM MNOAPasfenstoTca no
NIOTHOCTU HATPU FPYNMbI:

- 06bIKHOBEHHbI - cpeaHsas NAoTHOCTL 1600 Kr/M3;



- YCNOBHO-3((IEKTUBHbIA - CpefHss MA0THOCTL Ao 1400-1600
Kr/m3,

- 3(hheKTUBHbIN - CpeaHss NAOTHOCTb A0 1400-1450 kr/m3.

OTBepCcTUA KMpNuUYeldr M KaMHeil pacrnonaratoTcs napanfieNbHo
W NeprneHauKynapHO K UX MOBEPXHOCTW, U 3TU OTBEPCTUA MOryT
ObITb C OLHOV CTOPOHbI 3aKPbITHIMU UM OTKPbITLIMK C 06eMX CTOPOH.
[nameTp OTKPbITbIX LAIMHAPUYECKUX OTBEPCTUI ObiBaeT 40 16 MM, a
LUMPYHA LWeNeBUAHbIX OTBEPCTUA A0 12 Mm. MpumeHeHne 3th(heKTmB-
HbIX U30eNniA faeT BO3MOXHOCTb CHM3WUTb TO/LMHY M Maccy Orpax-
[AloWMX KOHCTPYKLWIA, pacxof KepaMuyecKux maTepuasioB U pac-
TBOpa ANA KIafKu, CHW3WUTL CTOMMOCTb CTPOWUTeNnsCTBa. Hampumep,
MPYMEHEHVE MHOrOMYCTOTHOIO KEepamMMYecKoro KamHs ro3BOJISeT
COKpaTUTb TOMWMHY HapyXHbIX CTeH ¢ 64 1o 38 cm(40%).

Tabnumua 3.1.
Mapka Kupnuya no npegeny npovyHOCTA NPU CXaTUn 1 nsrmnoe
Mpegen npoyHocty, Mla

Mpy CXaTum npuy n3rvbe
Ana nosn-
‘;S‘? s non- HOTEesoro
E AMK/PIMYE  HOTENOro Kvp-  Kvprinya no- M MO-
S BCEXBWEOBW  M4a MacTu- NYCyXoro [YNbHOrO
KamHei yeckoro hop-  (hopMOBaHMA U Kupnnya
g, MOBaHWst MyCcTOTeNoro
Kvipnnya
cpefHui cpeaHuia CpeaHwWii cpeaHwin
QA NATM MAH - 08 NATA MUH - A0S NSTA MM 4181 STA- MAH
06pasLoB 06pasLioB 06pa3Los 06pasLoB

300 300 250 44 22 34 17 29 15
250 290 200 39 20 29 15 25 13
200 200 175 34 17 25 13 23 11
5175 150 31 15 23 11 21 10
10 150 125 25 14 19 09 16 08
0 100 75 22 12 16 08 14 07
s 75 50 19 O2 14 07 w2 06

3 nacnopTe Kupnuya, OTNpPasNgeMoro oT 3aBofa U3roToBuUTeNs K
NoTPebUTeNt0 YKasblBaeTCs BWA, CPefHss MAOTHOCTb, MOPO30CTOM-

KOCTb Kupnuua. 3TV MoKasatesm OnpesenstoTca TpeboBaHUAMU
OCTa.
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OObIKHOBEHHbIA 1 MOAYMbHbIA KUPNUY MIaCTUYECKOro Npecco-
BaHVSI MCMOMb3YIOT 419 BHELWHEN W BHYTPEHHEN KNafKu CTeH, Mona,
(hyHAAMEHTOB M LOKOMIbHOA 4acTu 3AaHuii. Kupnuy nonycyxoro
npeccoBaHUs He [OMYCKAeTCa WCMOoMb30BaTh AN KNaAKM  (PyH-
[LAMEHTOB U1 LLOKOSIEl HUXKE TMAPON30/IALMOHHOIO COS.

KupnunyHble cTeHOBbIe NaHenn. 3TU NaHenu paspabaTbiBatoTCs
B LeNnaxX UHAycTpauum ctpouTenscTea. Kupnuum knagyTt no npepsa-
PUTENIbHO MOArOTOB/MIEHHbIM  AYelikaM, HanpasfieHHbIM  [OPU30H-
Ta/IbHO; LUBbI, MEXAY KMprnuyaMun 3anofiHAT PacTBOpPOM. TonwmHa
naHenwn 80, 140, 180 n 280 mm.

M3 KepammnyecKux KaMHeil M3roToBAAKT O4HOC/ONHYHO MaHesb.
[ByX-TpexcnoiHas naHeslb COCTOUT M3 KMPMUYHBIX W TEnaon3ons-
LMOHHBIX cnoeB (TonwmHa 100 mm). Ang norpysku, BbIrPy3KU U MOH-
TaXa NaHeNb YCUNMBAETCA CTa/lbHbIM KapkacoM. Ha 3aBofiax umeercs
BO3MOXHOCTb O6/IMLOBKM MaHenn C BHYTPEHHe N HapyXXHOW CTo-
POHB!.

3.6. KoBpoBble Kepamunyeckune nsgenns

KoBpoBble KepaMmyeckune U3Lenns UCMOMb3YHT Kak 061MLOBKY
BHYTPEHHMX U Hapy>XXHbIX MOBEPXHOCTEN 3[aHNIA U COOPY>KEHWIA, 3a-
WMLLasa UxX OT BO3LENCTBUA HAPYXXHbIX (PAKTOPOB.

dacagHble ManorabapuTHble NANTKW. [N9 NOKPbITUS (acaa-
HbIX MOBEPXHOCTEN NPUMEHSAKOTCA 06/IMLOBOYHbIE KAPMNYM N KaMHMW,
KpynHopa3MepHble NAUTKK, acagHble NAUTKA U NANTKW B BUAE KOB-
pOB.

O6/1ML0BOYHbIE NNLLEBLIE KUPAUYM U KaMHW. JILeBble Kup-
MUYN N KaMHU YKNaablBalOT B CTEHY 3AaHWsi BMEPeBA3KY C 0ObIKHO-
BEHHbIMW, U OHU HECYT OAMHAKOBYH C HMMMK Harpysky. Kepamuue-
CK/-NNLEBbIE KUPMUYM WM KaMHWU OT/IMYAKOTCS OT 06bIKHOBEHHbIX
TOYHOCTbIO (hOPMbI ¥ pasMepoB, OLHOPOAHOCTHIO LBeTa. LIBeT mx
6blBaeT OT TEMHOKPaCHOro A0 CBeTNoXentoro. O6/AMLOBOYHbIE NN-
LieBble KMPNMYM M KaMHWU BbIMYCKAKOTCS B MOHOTE/ILHOM W MYyCTO-
TeNbHOM BMAAX, MOTYT MMETb IMLEBYIO MOBEPXHOCTb TEPPAKTOBOIO
LUBETa M rNas3ypoBaHHyH, a (hakTypy - [NagKyto, pudieHyto, opHa-
MEHTMPOBaHHYH, GNECTALLYIO MM MaTOBYH. PaKTypHble KAPNUYM 1
KaMHW NOMy4atoTCs TOPKPETUPOBaHUEM CYXOM MUHEPaSIbHON KPOLLKM
WM HaHECEHMEM Ha UX IMLIEBbIE MOBEPXHOCTU aHroba wnu rnasypu.
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Mepes 06XKUIOM KMpMMYa U KaMHSi, Ha UX MOBEPXHOCTN MOCPeSCTBOM
MEeTa/IIMYECKNX NPUNOCO6/eHn i 06pa3ytoT (HapesaroT) pudieHyto
MOBEPXHOCTb.

O6/IMLOBOYHBIE KMPNYM M KaMHW LUMPOKO UCMONb3YHOT A/151 06-
NNLOBKM (hacafHbIX MOBEPXHOCTEN, ANA KNagKu CTeH BecTuooNs u
BHYTPEHHWUX CTeH [pYyrux MomMeLleHuin. Takasd o6/1uLOBKa CTeH 3[a-
HUIA COKpaLLaeT TPYLOEMKOCTb 1 ABNAETCA IKOHOMUYECKM IPPEKTUB-
He.

KpynHopa3mepHble 06/11ML,0BOYHbIE (hacafHble KepaMUyeckne
NAUTbI BbIMYCKAOT B Pa3HO06Pa3HOM acCOPTUMEHTE: r1a3ypoBaHHble
M HernasvpoBaHHble, LBeTHble W GeCLBETHbIE, TNajKue, pudieHble
AMHo 490, 990, 1190 mmM, wupuHoi 490 Ba 990 MM ¥ TONLWMHON 9-
10 mm. BopgonornaulgHne naut meHee 1%, MOPO30CTOMKOCTbL Gonee
50 umknos.

dacafHble KepamMUYecKune ManTbl U3rOTOBMAKOT MIACTUYECKUM
M NOMYCYXMM npeccoBaHveM. Takue NAWTbI BbINyCKalOT rNagKumm 1
PUDNEHBIMU C rN1a3yPOBaHHON 1 HErasnpoBaHHON NOBEPXHOCTbIO 26
BUAOB pasmepamy 0T 292x192x9 mm g0 21x21x4 mm. o cTaHgapTy
HeJoMyCcKaeTcs BbINyCKaTb NANTbI Apyrunx pa3MepoB.
BogonornoweHvre naMt meHee 5 n 7-10%, MOpPO30CTOMKOCTb B Mpe-
fenax F35 n F50 umknos.

dacafiHble KepaMuyeckve NIUTbl NPUMEHAKOTCS 418 00/IMLOBKM
MOBEPXHOCTUN LLOKO/IbHOM YacTU U CTEH KMUPMUYHBIX 30aHUiA, XKene3o-
GETOHHBIX NJIUT, 1 CTeH MOA3eMHbIX Nnepexofos (puc. 3.4).

Kepamunyeckue NANTKA A5 BHYTPEHHEN 06AnLOBKN. MANTKM
0N BHYTPEHHEN O6NMLOBKM CTEH M3rOTOBAAIOT M3 JIErKOMIaBKUX
MEpPrencTbIX FUH (Mao/IMKOBbIE MAUTKM) WAN W3 OrHEYMOPHbIX
FMWH C 06aBKOV Mecka M nnaBHein (hasHCOBbIE MAUTKM) CNOCOGOM
MOJTyCyXOro npeccoBaHus.

ACCOPTMMEHT 06/MLIOBOYHBIX MANT pasHoobpa3eH (okono 50 Tu-
nopasMepoB): PALOBblE KBaApaTHbIE N MPAMOYTO/ibHbIe, KapHWU3HbIE 1
NAVHTYCHble. 10 XapakTepy MOBEPXHOCTM OHU MOryT ObITb M/0-
CK/MW, penbeHbIMK, C MHOrOUBETHbIM PUCYHKOM, MPO3payvHbIMK,
6NecTAWMMN 1 MATOBbIMWA, OAHOLBETHLIMU M MHOrOLBETHLIMMW, TNa-
3ypOBaHHbLIMUN 1 HErfa3ypoBaHHbLIMU.
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Puc. 3.4. ®acafHble KepaMUYecKue NanTol.

MANTKM 4N BHYTPEHHENn 06/MLOBKKU BbIMYCKAKOT B CleAyoLwmx
pasmepax: 150x150 mm, 150x100 mm, 15075 MM W TONWMHON 4-6
MM 1 B Apyrux pasmepax (puc. 3.5). BogonornolleHue Takux niauTok
- He 6onee 16%, npefen Npo4HoCTW npu u3rnbe 12 MMa, npu nsme-
HeHVUM TemnepaTypbl 0T 125+5°C go 15-20°C B HUX He LOMXKHO MosB-
NATLCA TPELLUH.

'Ol'an ‘01 'D1
'cl 'Ol tH'o

Puc. 3.5. MAnTKK gns BHYTPeHHeN 06MLIOBKM.

KoBpoOBMAHbIE NAUTKX W3TOTOBAAKT MeTOLOM NUTbA. Takue
MIMTKN BbIMYCKAKT B 20 pa3sHOpPasMepHOCTW: KBafpaTHble CO CTOpO-
Hamu - 25, 35, 50, 75, 100 1 125 mm; npamoyrosnbHble - 25x100 MM 1



Aap. TonwwmHa NAMTKU 2,5 MM, Hapy>XHas MOBEPXHOCTb MOXET ObITb
Pa3HOLBETHOI 1 pa3HO(aKTYpPHOIA.

MANTKN oNs BHYTPeHHel 06/MLOBKM NPUMEHSIOT B MOMELLEHUSAX
CaHUTapPHbIX Y3/10B, KyXOHb, 6aHb, MpayvyeyHbiX, TOProBbIX, MULLEBLIX
N XUMWYECKNX MPeLnpuUATUA, CTaHLUIA MeTponoanTeHa v T.n.

MAMTKN 4NS NOMOB U3rOTOBAAKT W3 KAO/AMHOBLIX TMWH C A0-
6aBKOW OTOLLAIOWMX BELEeCTB, MaBHel OKpalluBaroLWKUX NPUMECEN;
hopMUPYIOT MX NPECCOBaHUEM MOTYCYXOi Macchl, 0GXnratoT Ao cne-
KaHus. okl 13 KepaMUYecKuUX NAUTOK NPakTUyYecKn BOLOHENPOHU-
LaeMbl, XapakTepe3ylTCs Manoii UCTUPAEMOCTbHO, He AT Mbiw,
Nerko MOoKTCA, LONTroBeYHbl, 061afaloT CTONKOCTbIO K AeCTBUIO KU-
CNOT W LWenoyein. BogonornoweHne nNaMToK He LOSKHO MpPeBbIAaTh
4%. T1NUTKK 418 NONOB UMEIOT KBafpaTHYIO, MPAMOYTONbHY U MHO-
rorpaHHyto opmy. PasnuyHas opma WM LBET MJMTOK MO3BONSAKOT
co3faBaTb pa3Hoo6pasHble KoMnosuuuu nona. OHW BbINYCKalOTCHA B
16 pasHOBMAHOCTAX W B crnegylowmx pasmepax-(200-4)x(173-49)x
(10-13) Mm.

MoBePXHOCTb NAUTOK N8 Nnona MOoryT OblTb NagkKuMu, penbed-
HbIMW, O4HO- W Pa3HOLUBETHbIMU, GNECTALMMU U MaTOBbIMU, LBET-
HbIMW 1 GecuBeTHbIMW. B HacTosillee Bpemsi, KpynHopasmepHble
NAMTKN (200X200X11 MM), M3roTaBisieMble CEPUOrpaPUUEcKUM cro-
COO0M, LUMPOKO MPUMEHSKTCA AN MOKPLITUA MOMELLEHNA 06LLecT-
BEHHbIX Y XWU/bIX 34aHWA.

Mo3anyHble MANTKU 418 MOMOB BbIMYCKAKOT KBafpaTHOM n nps-
MOYTO/bHOWN (hOpPMbI CO CTOPOHOW 23 1 48 MM NpU TONLMHE 6 1 8 MM.
3TN NANTKM MOTYT UMETb Oenblil LBeT M pa3Ho0bpasHble PUCYHKM,
BogonornoweHne He 6onee 4%. TpyAo&MKOCTb HacTuna MonaoB w3
KOBPOBOW MO3aWUHON NANUTKKU, NO CPAaBHEHWUIO CO LUTYYHOW NIMTKOM,
3HAYMTENIBHO HUXKe.

MAnTKN 4na NonoB UCNOMb3YHOT AN1F MOKPLITUA MOJSI0B BECTUOIO-
Nei N KopuaopoB 06LLECTBEHHbIX 34aHUIA, NOMELLEHWNIA nabopaTopuii.

3.7. MaTepuanbl 1 U3fensa Kepamuyeckoro crneymanbHoro
HasHauyeHus

Uepenuua - cTapeiilunii BUA KPOBeNbHbIX MaTepuanoB. Hanbo-
Nee pacrnpocTpaHeHa Yepenuua nNasosasi, IEHTOUYHAs Ma3oBast, IEHTOM-
Hasi niockas M KoHbkoBas (puc. 3.6). [is Npou3BOACTBa Yepenuupl
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MCMOMb3YIOT TE XXe FMUHbI, YTO U 4N Kupnuya. Yepenuua orHectoika

N [ONroBeYHa, MOXET npocnyXutb o 300 feT, Kpome TOro oHa 06-

nagaeT BbICOKOW CTOWKOCTbIO K aTMOCHEPHbIM BO3feicTBusM. He-

[ocTaToK yepenuubl 6oMbllas Macca, XpYnKoCTb, a Takxe TPYLOeM-

KOCTb BO3BEAEHUA YEPenuyYHOli KPOBAM U HEOOXOAUMOCTb €€ YCTPOii-

cTBa ¢ 6onbwnM yKnoHoM (6onee 30%) Ans GbLICTPOro CTOKa BOAbI.

Uepenuuy yknagbiBatoT Ha KPOBMIO Ha XNECT Apyr Ha apyra, W no-.
3TOMY ee Mosie3Has MOBEPXHOCTbL cocTasnsfeT 50-85%. Macca 4epe-

nuubl, HabyXLen Boabl Konebnetcs B npegenax 50-60 kr/m2 Mopo3o-

CTOMKOCTb [O/MKHa ObITb HEe MeHee F25.

S

Puc. 3.6. TuMbl KepaMUUYeCKMX YepenuLy; a- LTaMroBaHHas NasoBast;
6 - NeHTOYHas Ma3oBas; B - JIEHTOYHAs MNOCKast; I - KOHbKOBaS.

Uepenuua, B OCHOBHOM, MPUMEHSETCH [ANS MOKPLITUA KPOBAU
CeNbCKUX, XUbIX, aAMUHUCTPATMBHbIX 3f4aHWiA. Yepenuua LUMPOKO
pacnpocTpaHeHa B CTPOUTENbHOM cucTeme EBponeicknx cTpaH, B Ha-
CTOfILlee BpeMse OHAa BbINYCKaeTCAd M NOAyYaeT LUMPOKOe pacrnpo-
CTpaHeHue 1 B Y36eKncTaHe.

CaHNTapHO- TeXHUYECKas Kepamuka.

N3gennsa u3 thasHca, nonygapgopa n dapdopa. N3genna ns ga-
fHCA - YHWTAa3bl, YMbIBa/IbHUKWN, CMbIBHble 6avku, 6uae, pPakoBUHbI,
nMccyapbl MMEKT NOPUCTLIM Yepenok ¢ BOAOMNOraowWweHnem 10-12% u
npegenom MPOYHOCTU Mpu cxXatum okono 100 Mla. Ana npoussog-
CTBa TaKMX Pa3HOBMAHOCTEW M3AeNMil U3 KepaMUUECKNX MaTepuasnos,
o6nagaloLWwmnx pasMyHOA NOPUCTOCTbLIO, UCMOMbL3YIOT GeoXryLymecs

62



OFHEYMOPHbIE TANHbI M KapOAWHbI, NOJEBOM LIMAT, KBapubl pasind-
HbIX COOTHOLUEHWIA AN KaXKA0ro Buaa usgenuii. Msgenus nokpbisatoT
rnasypbto, 6e10ro n pasHoro Upeta. ®OPMyOT CaHUTAPHO - TEXHUYE-
CKMe nU3genus, nNpenmyLecTBeHHO METOLOM /INTbA.

KaHanu3auuoHHble © [ApeHaXHble Kepamuyeckue Tpyo6bl
NPUMEHSIOT 418 0TBOAA CTOYHLIX BOA, CNMBA BOAbl OT AOXAEW U OT
TaloLero CHera, a TakXe [ABOPOBON KaHa/m3auuu. KaHanusauuoHHble
TpyObl M3roTOBAAIOT M3 OFHEYMOPHbIX WM TYronnaBKUX ravH 6e3 fo-
6aBoK WM c oTowarwmmn aobaskamu. KaHanusauuoOHHble TpyoObl
BbINycKatoTca AiMHoin 1000-1500 MM, BHYTPeHHUM anameTpom 150-600
MM W1 OfIMH KOHeL, UX AenatoT pacTpy6HbIM BUAOM AN COeAMHEHUs ApYT C
apyrom. BopgonornouwieHue Tpy6 He AO/MKHO npeBbiwaTh 8%, KUC/O-
TOCTONKOCTb 93%, 1 OHU JO/MKHbI ObITb BOAOHENPOHNLIAEMBIMM.

[peHaxHble TPyObl BbIMNYCKAKT C BHYTPEHHUM [AuameTpom 50-
250 MM 1 anuHolt o 500 MM HernasypoBaHHbIMU 6e3 pacTpy60B 1au
e rnasypoBaHHbIMU C pacTpy6oM. N8 M3roTOBNEHWUA APEHaXHbIX
Tpy6 MCNOMb3YyHT KUPMNWUYHbIE [IMHbI MOBbILUEHHOW NAACTUYHOCTU
WK rUHBI ¢ fo6aBkamu. VX NpUMEHSAIOT Npyu UppUraumoHHbIX pabo-
Tax, a TaKxXe A/19 OCYLUEHUS TPYHTOBOIO0 OCHOBaHWUA MOJ 34aHUAMN 1
COOPYXEHUAMM.

KNWHKepHbI KUPNWUY NOAyYatT 06XMUIOM MOSIHOFO CNeKaHus
ruH, pasmepom 220x110x65 mm. Npegen NpPoYHOCTM MpU CXATUK -
100, 70 n 40 MIMa, BogonornouieHne -2-6%, MOpo30CTONKOCTL F50-
F100. KnuHKepHbIA KUpNuY MpUMEHsieTCa A8 NOKPbITUS Jopor u
KaHa/M3aLMOHHbIX KOJIJIEKTOPOB, W YCWNeHWs 6eperos rugpoTex-
HUYECKNX COOPYXKEHUIA.

KWCcnoToynopHbIA KUPNWUY W3roTOBASETCA BbICLUEA W NepBON
Kateropuid, knaccos A, b u B. Takoii KMpnuy BbINyCcKaeTcs Npsamo-
YrONbHOWM, TpaneuenaanbHOW, pagnanbHOM UM (hacoHHOW (opmoit ¢
pasmepamy 230x113x65 1 230x113x55 MM. [1pOYHOCTb KMpnuya npu
oxatum 35-60 MIa, KucnotocToikocTb 96-98,5% K TepMumuyeckas
CTOMKOCTb 5-25 UMKNOB. KNCNOTOYMOPHbLIA KUPMWUY NPUMEHSETCA Ans
(hyTepoBKW GalleH W pe3epBYapoB Ha XMMWUYECKUX 3aBOjax, nedei, a
TakXXe YyCTPOMCTBa MNOMOB B LieXax C arpeCcCUBHLIMU cpefamMu.

KucnotoynopHble NAXTKU BbIMNYCKAlOT BbICLUE/ U NEPBO KaTe-
ropuin, M LWEeCTU MapoK: - KMCNOTOynopHble hapgoposbie (K®d),
TEPMO-KMCNOTOYNOpHbIe AYHUTHble (TKZM), TepMO-KMCNOTOYNOpHbIe
ANna rmaponusHoil npombiwneHHoctn (TKI), kucnotoynopHele (KC)

63



AN CTPOUTENbHBIX KOHCTPYKUMIA, KUCNOTOYNOpPHbIe WwamoTHble (KLL)
N TepmMO-KMCNOTOYnopHble wamMoTHble (TKLU). TMauTknm wumerot
KBaZpaTHYt0, NPSAMOYTrO/ibHY0, TpaneuenanbHyo (OopMbl, a Takxke
OHW MOTYT UMeTb CrapeHHyo gopmy.

Pa3mepbl MAUTOK: ganMHa U WupuHa -50-200 mm, TonwmHa -15-
50 mm. BogonornouwieHne nantku -0,4-8%, KNCNOTOCTOMNKOCTb -97-
99%, npegen npoyHocTy npu cxatum 10-15 MIa, npegen nNpovYHOCTM
npu nsrnée -10-40 Mlla, mopo3ocToikocTb -F15-F20.

MANTKNM MCNoMb3ylT AN MOKPbITUA MOBEPXHOCTW annaparos,
CTPOUTENbHLIX KOHCTPYKLUWA W MOMOB, rasoBbIX MyTel C LeMbH
3alWunTbl OT BO34EWTBMSA KWUCNOT, & TepMOYMNOpHble MNAWTKU AN
MOKPbITUS BHYTPEHHUX MOBEPXHOCTEN KOT/I0B.

KucnoTtoynopHble Tpybbl NOKPbLIBAKOT C 06enX CTOPOH rNasypbio.
VX nonyyatoT creymansHbIM TEXHONOMMYECKUM CMOCO60M, YNIOTHAS
FAIMHUCTYI0 Maccy. 3T Tpy6bl NCMNONb3YIOT B XMMUYECKOW U Liennto-
NO3HO-6YMaXKHO MPOMbILLNIEHHOCTU, NPU MPOWN3BOACTBE MUHepasb-
HbIX Y106PeHNIA.

OrHeynopHble Kepamuuyeckume wmaTepuasnbl W3roToBAAIOT B
BUAe Kupnuya, 610KOB, NANT U PACOHHBIX 3N1EMEHTOB. VX pa3genstoT
Ha orHeynopHble (1580-1770°C), BbICOKOOrHeynopHble (1770-
2000°C) v BbiCLIel orHeynopHocTu (Bbie 2000°C), a B 3aBUCMMOCTM
0T XUMUKO-MWHEPAIbHOr0 COCTaBa - Ha KPEMHE3eMUCTbIe, antoMOoCK-
NNKaTHbIE, MarHe3nanbHble, XPOMUCTLIE, YTEPOAUCTBIE.

KpemHesemucTble (gMHACOBbLIE) OTHEYNOPHbIE U3LeNnus WU3ro-
TOBNAIOT W3 KBapLeBbIX NOpoj (KBapL, KBapLuT, KBapLeBblli MeCoK) C
[06aBKOM TMHbI. 3T OTHEYMNOpPbl UMEKT BbICOKYH) OFHEYNopHOCTb
(o 1710-1750°C), pocTtaTouyHyk npoyHocTb (15-35 MIa), Ho
HU3KYK TEPMUYECKYH) CTOWKOCTb. MPUMEHSIOT AUHACOBbIE U3LeNMs
4N KNagKn CBOAOB W CTEH MapTEHOBCKMX U CTEKMOBAPOUHbIX Neyei.

ANIOMOCUNUKATHbIE OTHEYNOPHbIE WU3AENUSA NOAYYaT Ha oc-
HOBE KBapLa, L1amoTa, [MMHbl U Kao/fuMHa C NpuMeckbio. B 3aBucuMMO-
CTW OT cofepxaHus A0 3 B 000XOKEHHOM MPOAYKTe, UX pasfensoT
Ha TpW BMUAA: MOJIYKUC/ble, LWAMOTHbIe, BbICOKOT/IMHO3EMUCTbIE.

Monykucnble OrHeynopbl M3roTOBASKOT 06XWMIOM KBapLEBbIX
Nnopoj Ha FMHUCTOW UM KAOIMHOBOM CBA3KE WAN OGXWUIOM TNH 1
Kao/MHOB C 60/bLIMM COLEpPXXaHWeM KBapLeBoro recka. OrHeynop-
HOCTb m3genuii 1610-1710°C, MpoOYHOCTb Ha CXaTue He Hmke 10
MTMa, NPUMEHSIOT UX 415 KNafKW CTEK/TIOBAPEHHBIX MeYeil.

64



LLlamMOTHbIE OFHEYMOpHbIE U3AeNnUa NoayYatoT U3 OrHEYNOPHbIX
[MIMH U KaO/MHOB, OTOLLEHHbIX LIAMOTOM W3 TOW e rAuHbl. OrHe-
YNOPHOCTb LWAMOTHbIX n3genuid 1710-1730°C, a NpoYHOCTL NpU CXa-
Tmn 10-12,5 MMa. MpUMeHAOT MX ANS KNagku [JOMEHHbIX Meyel,
CTeH W Noia KepaMmuyeckux neyei, 06ULOBKMA TOMNOK NapoBbIX KOT-
N0B. BbICOKOI/IMHO3EMUCTbIE OrHeyrnopbl W3roTOB/AIOT U3 BbICOKO-
rMMHO3eMUCTOrO Cbipbsi C COAEPXKaHMeM rnnmHosema 6onee 45% (60k-
CUTbI, KOPYHA 1 Ap.), 06XXUTOM A/11 CNeKaHWUs UM MeTOLOM NIUTbA U3
pacnsiasa. 3TN U3Lenna UMerT OrHeynopHocTtb 1770-2000°C u npu-
MEHSIOT UX AN1A YCTPOMCTB CTEKNOBAPEHHbIX MNeyeid U B ApYrux npo-
MbI/IEHHBIX MPEANPUATUSAX.

MopucTtble KepaMnyecKue 3ano/IHUTENN.

Kepam3nT - npeacTaBnsieT coboil A4encCTblid mMaTepuan B BUAe
rpasus. CblpbeM 15 €ro NPOM3BOACTBA CNYXAT NNHbI, COAepXaLlue
OKCWJbl XKenesa 1 opraHuyeckue npumecu. Mpu obxwure rasol (KMcno-
posa, o6pasyoLWwmninca Npy packUCIeHMIN BbICLLIMX OKCUAOB Xenesa, OK-
cug yrnepoga, 06pasyowmincs npy ropeHMn opraHnyecKnx npumMecei
N guccoumaumn KapboHaToB; BOASHOI Map, o6pasyrowmiica npu ge-
ruapaTaumm rianHUCTbLIX MUHEPasoB) BCNYYMBAKOT [IMHY B MOMEHT ee
nepexoga B MUPONJacTUYECKOe COCTOAHWE. [ns  MNOBbILEHUSA
BCMYYMBAHUA T/IVHbI, B Hee BBOLAT MOPOLUKM yrAs, nuput v ap. Npo-
Llecc noJiy4yeHns Kepam3nTa aHO/I0rMYeH MpoLeccy M3roToB/IeHUs Ke-
paMUYecKknx matepuanos (M34enuid), 4ns 3Toro cHavyana nogroToBAn-
BAlOTCA rpaHynbl Kepam3uTa, fanee 06XuUrarT UX B KOT/E U NpU He-
06X04MMOCTIN KepaM3uT M3MmeNbyatoT. [FpaHynbl 06pasytoTcs ¢ no-
MOLLbI TPaHynAaTopa, SIEHTOYHbIX MPeccoB MYCTOTE/bIMU BalaMu.
Mocne cyWwKmn B CyLNbHbIX 6apabaHax, Cbipbe 06XUraeTcs B nevax B
TeyeHue 25-45 MUHYT.

dpakuun rpaeuii kepamsuta - 5-10, 10-20 Ba 20-40 MM, a (hpak-
UMM KepaM3WTOBOro necka MoryT 6biTb 40 5 MM. B 3aBucuMmocTun OT
cpefHeil MAOTHOCTW, FPaBUil Kepam3uTa BbIMYCKAKOTCA ChefyoLlmx
mapok: - 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700 u 800
Kr/m3 Mapka Kepam3uTa npu UCNbITaHUW Ha CXXaTue NyTeM packanbl-
BaHua uunuHgpa-0,3-5,5 MlMa. BogonornoweHue-15-25%, Mopo3o-
cToikocTb F15.

Kepam3nT Mcnonb3yroT Kak 3anofiHuTeNb ANS Nerkoro 6etoHa u
Xene3o6eToHa, a TakKe B Ka4ecTBe TEN0M30MALUUOHHbIX 3aCbIMNOK.
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ATNOMOPHT - nofy4vatoT nyTeM 06GXura rpaHyn, w3 npumecu
rMWHBbI U NOPOLWKa Yrnsa Ha pelleTkax arnomepauun. CpegHas nnoT-
HocTb arnonoputa coctanseT 300-1000 Kr/M3, NPOYHOCTL NpKU CXKa-
Tum 0,3-3 Mrla. Arnonoput, Kak KepamsuT, UCMOMb3YIOT B KayecTse
3anoNHUTENs ANA Nerkoro 6eToHa v XenesobeToHa U Tenaou3onsaLm-
OHHOro matepuana.

KOHTpPONbHbIE BONPOCHI

1. Kakne OCHOBHble MUHepasbl BXOAAT B COCTaB Chipbsl Kepamu-
YeCcKux mMatepuanos?

2. O6ACHMTE CYLHOCTb NMacTUYeCKOro U MoaycyXxoro cnoco6os
N3roTOBNEHUA KEpPaMUYECKUX U3LENNIA.

3. YUem xapakTepu3yeTcs NpocTol 1 3ahheKTUBHBIA KMpNny?

4. Pacckaxute 0 COCTaBe U CBOWCTBax wu3genuii u3 dapdgopa,
nonygapgopa n asiHca.

5. PacckaxuTe 0 cOCTaBe W OCHOBHbIX CBOWCTB KepamMuyeckKux
06/1ML,0BOYHBIX M/NTOK.

6. Kakune nopucTble Kepammyeckune 3anonHUTENN Bbl 3HaeTe?

JononHnTensHas nutepatypa

1 MNpaxpaHkmHa H.C., PaxumoB M.K., MNnetHeB N.E. Apxutek-
TypHaa Kepammka Y3bekuctaHa. M13g-8o «®aH», -T.: 1968, 154 c.

2. Camuros H.A., baxpamos O. XX. NccnefoBaHne 3M1eKTPOOCMO-
TWYECKOro [aBneHWs B MOPUCTbIX CTPOUTENbHbIX MaTepuanax, X
«KomnosnumoHHble Matepuanbl». -T., 2004, Ne 1

3. Tulaganow A., Freyburg S., Mielke 1. Ergebnisse der Unter-
suchungen an einigen historischen Denkmalem Uzbekistans. 15 -
intemationale Baustoffiagung. (24-27 September. 2003. Bauhaus - Uni
Weimar BRD). Weimar. 2003. Tagungsbericht- Band 2. S. 1431 - 1441.

4 . 1http: /I www.germanembassy.uz/ru/kultur/kuerhlt.htm

5.1http: //jahon.mfa.uz/ARHIV/2003/7/0807 2003.htm

6. Lhttp: // uzland.narod.ru/2003/june/17/13.htm

7.1http: // www.uza.uz / society/2003/1/33-print.shtml

8. KOro Y63H, HO6ep wito. MNMHOGUTHOE CTPOUTENLCTBO (BCE-

obbemntollee pykoBoacTBo. - CamapkaHg.. OOO Tonr. 2006, 493c.
(nepeBoOA C aHIINACKOTO A3bIKa).
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HopmaTuBHbIE JOKYMEHTbI

FOCT 13996-93. MeXrocyjapCTBeHHbIA cTaHAapT. [auTkn
Kepamuyeckue pacagHble U KOBPbI U3 HUX. TEXHUYECKUNe YCOBUS.

FOCT 15167-93 TOCT ¥3 15167 - 93. MeXrocyapCTBEHHbIA CTaH-
[apt. M13nenua caHuTapHble KepaMmmnyeckume. OBLLME TEXHUYECKUE YCIIOBUS.

FOCT 4.210-79- MaTepuanbl KepamMU4eckue, 0TAeN0YHbIe 1 06-
NNLLOBOYHbIE. HOMeHKNaTypa nokasaTeneil. BsameH O'z DSt 824-97.

FOCT 530-95*- Kupnny 1 KaMHU Kepammuyeckue. TexHuYeckue
ycnosus. BsameHn TOCT 530-80.

FOCT 7025-91- Kvpnuy 1 KaMHU KepaMU4YecKne N CUINKATHbIe.
MeTogfbl onpefeneHns BOLOMNOINOLWEHNS, NIOTHOCTU U KOHTPONA MO-
po3ocToiikocTu. B3ameH TOCT 6427-75, TOCT 7025-78.

FOCT 7484-78- Knpnuy n KamHU Kepamuyeckue nuuesble. Tex-
Huyeckue ycnosus. BsameH MTOCT 7484-69.

FOCT 8426-75- Kvpnud rAnHsaHbIA Ans AbIMOBbIX Tpy6. B3ameH
FOCT 8426-57.

FOCT 6787-2001 - MAMTKN KepaMU4yecKkune AN nosioB. TexHuye-
ckue ycnosus. BsameH PCT Y3 825-97.

O'z DSt 823-97 -TuUTKM KepamMuyecKue rfiasypoBaHHble A/
BHYTPeHHel 06n1LoBKK cTeH. B3ameH MTOCT 6141-91.

TSh 7-168:2010- W3genus Kepamuuyeckue s pecTaBpauun na-
MATHUKOB apXmUTeKTypbl. B3ameH 7-168:2005.

O'z DSt 1056:2004 - KaonunH nepBrYHbIA 060raLLleHHbIA AHIPeH-
CKOro MecTopoXgeHus. BsameH TSh 12-14:99.

KSt 21-37:2005 - 'nrHa 6eHTOHUTOBasA. B3ameH TSh 7-174:2005.
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NMABA IV
CTEKNO. N3AENUNA N3 CTEKITA NN CUTAbI

KntoueBble cnoBa: KBapLEBbI MECOK, M3BECTKOBbLIA KaMeHb,
CTEKNO, M3fenuss M3 CTeKna, coAa, CBeTOMNponyckaHwe, Mpoy-
HOCTb, CTEKNOMaKeThl, CTEKNO C HU3KOM 3mMuccueid, 06MLO-
BOYHbIE CTEKNA, CUTan/bl, LWNAK U M Tble KAMEHHbIE U3aenus.

4.1. O6wue ceegeHuns

CTekno 1 NpoLecc U3roToBNeHWUs CTeKNa OblIv U3BECTHBI elwé B
30-40 Bekax A0 Hallei apbl B aHTU4HOM Erunte, Meconotamuu, Ipe-
umMmn 1 Pume. To3Xe ¢ pasHbIX TeppUTOpUiA 3eMHOro Wapa B Kutaii 1
CpefHyto A31I0 MPUBO3UAN TEXHOMOMMIO U3roTOBNEHUSA cTekna. bna-
rofaps He3aBUCUMOCTU B Y36EKUCTaHe CTPOATCA 3aBOAbl MO U3rOTOB-
NEeHUIo CTeKna, NPOu3BOACTBO M3AeNWUI U3 CTeKNa U UX KONUYecTBO
yBenmumaaetca. B ux uncno BBoAAT 3aBoAbl B Unpumke n Kysacae no
N3roTOBMIEHMIO CTEKNA U U3[EeNniA U3 Hero, MOCTPOeHHbIe B 1996 roay.
Kpome Toro, HanaxusaroTcs Npou3BOACTBA 0JHOCTOPOHHO-/Y4OMpPo-
BOJALLMX CTEKOJ, CTEKNOMAKeTOB, LIBETHbIX CTEKON U NPOU3BOACTBO
TPEXCNOWHOro CTeKNa 419 aBTOMOOUNBLHOIO CTPOEHUS.

Mo cBOMM KayecTBam CTEK/I0 W WU3AENNs U3 CTEeKNa pasnnyaloT Ha
cnefyoline Knaccbl: Mo XMMUYECKOMY COCTaBY - OKCUAHble (CuUu-
KaTHble, KBapLeBble, 60pHble, hocthaTHble U T.M.); 6e3KUCNopPOoaHbIe
cTekna (ranoreHbiBble, HUTPaTHble WU T.N.); N0 cdepe MNPUMEHEHUS:
CTPOUTENLCTBO, O6MMLOBOYHOE, TEXHMYECKOe, Mocyfja W3 CTekna u
CTEeKNAHHbIE BOMIOKHA.

4.2. NMpon3BoACTBO CTeKNa

B npon3BoAcTBe CTEK/a OCHOBHbLIM ChIPbEM SBASKOTCA KBapLe-
BbIi Mecok, cofa W cynbat HaTpus. [Ns CHUXeHUs TemnepaTypbl
BapKW CTeKNa B Hero J06aBnstoT coay v cynbhat HaTpus. Mpu nony-
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YeHUM CTeKNa U3 NpUMecH KBapLeBOro necka n cogbl o6pasyetcs pac-
TBOpUMOE B BoAe npo3payHoe ctekno (NazSiOj). C BBefleHWEM B AaH-
HYI0 CMeCb W3BECTKOBOMO KaMHs W J0NOMWTa, obecneynBaeTcs He-
pacTBOPUMOCTb CTeK/a B BOJE.

CunnkatHoe CTeKI0 Mony4yatoT npu TemnepaTtype 1500°C B cne-
LUMaSibHbIX KOTNAaxX BapKy CTekiomacchl. Mpu LOCTVXKEeHWW Temmnepa-
Typbl cTeknomaccel 4o 800-900°C HaumHaeTcs npouecc o6pasoBaHus
cunukaTtoB. lMpn fganbHeiwem noBbiWeHUN TemnepaTypsl Ao 1150-
1200°C cTek/nomMacca OCBeT/IEET, HO 3Ta CTeknomacca 6yfAeT Hacbl-
LLleHa ra3oBbIMU My3bIpKamu. ST My3bIPKU C NOBbILLEHWEM TeMMepa-
Typbl o 1500°C ygansaioTca M3 cocTaBa CTeK/siomacchl. Temmnepatypa
thopmoBaHMa cTeknomaccbl Konebnetca B npegenax 200-300°C, a
BA3KOCTb 3aBMCUT OT Xumuuyeckoro coctaBa. Okcuabl Si02 AlXs,
Zr02 noBbIWAakT TYronnaBKocTb Macchl, a okeuabl Na20, CaOo, Li20,
Hao60poT, YMeHbLIAOT TYronnaBkoCTb MacCbl. Y [AepXXaHue CTeKno-
MacCbl B HEKOTOpPOe BpeMs B XXWAKOM COCTOSHUM MPUBOAUT K
nepexoay ee OT aMOPHON CTPYKTYPbI B KPUCCTTMYECKYHO.

OKCUAHBIA cOCTaB CUIMKATHOMO cTekna B % cnegywowumii: Si02
64-73; Al203-0,5-7,2; K2-0-5; Na-10-15; Ca0-2,5-26,5; MgO-
0-4; Fe203-0-0,4; S03-0-0,5; B203-0-5.

BBegeHue B CTeKnoMaccy KaofivHa, nonesoro wnata (A1203) no-
BbILLAET MeXaHWYEeCKYK MNPOYHOCTb, TEPMUYECKYID N XMMMUUYECKYHO
CTOMKOCTb cTekna. C gobaBfieHMemM B COCTaB Chipbs CTekna B20 3yc-
KOpsieTCA Mpouecc CTeknoobpasoBaHUs M YMeHbLUAeTcs npouecc
Kpuctanamnsaummu. Okemg ZnO yMeHbLlUAeT KO3PHULUUEHT NUHERHOTO
TEMNepaTypHOro paclivpeHns 1 NoBbILAeT TEPMUUYECKYH CTOMKOCTb
ctekna. Okeng cemHua (PbO) ucnonb3yeTcs npyv M3roTOBAEHMM ON-
TUYECKOI0 CTeK/a 1 XpycTans.

[na nofyyeHus CTekna NPUMEHSIOT METOL «/10[404Ka», 3TOT MeTO[
3aK/N0YaeTCa B BbITArMBaHUM 6Ge3rpaHUYHON NeHTbl CTekna. TonwmHa
CTeK/a ynpas/feTCA CKOPOCTbIO BbITATMBAHUSA IEHTbI. BUTPUHHOE 1 3ep-
Ka/lbHOe CTeK/a M3roTOoBMSKOT NOCNEAYHOLLEN LANGOBKOIN 1 NOMMPOBKOIA.

43. CTpyKTypa 1 OCHOBHble CBOICTBa CTeKNa

CTEKNo He MMeeT MPSAMO/VHEHY NPOCTPAHCTBEHHYO peLleT-
yaTylo CTPYKTYpYy, NO3TOMY €ro CBOWCTBAa B Pas/MUHbIX TOUKAX He-
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O[lMHAKOBbl. KpoMe TOro CTEK/I0 He MMEeeT OnpefeneHHyo Temmnepa-
TYpYy pacnnas/ieHus.

M3yueHne npoLeccoB BapkW W HarpeBaHUs CTekna MOKa3blBaeT
06pa3oBaHME B HEM MUKPOKPUCTANINYECKUX SBMEHUIA — MNOSAB/EHME
KPUCTANIMTOB. Takoe COCTOAHME CTeKNa Has3biBAlOT "MUKpPOreTepore-
Hu3auma". Ha ocHoBe Teopumn KpucTaniusalum, co3faroT Manoxpyn-
Kue, o6agatoLyme yCOBEPLIEHCTBOBAHHLIMU CBOWCTBAMM CTEK0-CU-
Tannbl. CBoeobpasHasa CTPYKTypa CTekfa ornpefenseTr ero npospad-
HOCTb, XPYMKOCTb, aTMOC(EPOCTONKOCTb, OFHECTOKOCTb U CTOMKOCTb
M3MEHEHWIO TEMMNEPaTYpbl.

TeopeTnyeckas NPOYHOCTL. [TPOUYHOCTbL OKOHHLIX CTEKO/ NpU
pacTsxeHun coctaBnset 6500-8000 MMa. M3-3a MuKpogetheKToB B
CTPYKTYpe CTeK/a, ero (hakTmyeckas npoyHocTbL Konebnetcs B npeje-
nax 30-90 MIMa. TlpoyHoCTL cTekna npu coxatuu coctasnset 700-
1000 MTIla, a B HEKOTOPbIX C/yyasdx, 3TOT MoKasaTesb AOCTUraet fo
1200 MMMa.

OnTuyeckoe CBONCTBO - cBeTONponyckaHue. CBeTONPONycKa-
HMe OKOHHbIX CcTekon cocTaBnse! -90-92%, npoguanpoBaHHbIX
cTekon -84-86%, a cTeknobnokoB -80-85%. OO6blYHbIE CTekna
NMPOMNYCKalT BCIHO BUAMMYI 4acTb CMeKTpa W, MpPakTUYECKW, He
NponyckKawT ybTpapuoneToBble 1 MHPPaKpacHble nyyn. MokasaTtenb
NPenoMaeHns onpesensieT CuUy OTPaXEeHHOro CBeTa W CBETOMNPO-
nyckaHue CTekna npu pasHbiX yrnax nageHus cseta. CTekno cuuTa-
eTcs NAOTHbIM MaTepuanom (2,5-2,6 r/cm3), NO3TOMY OHO XOPOLIO
NPOMNyCcKaeT 3BYK. B CBA3M C 3TVUM, LUYM, MPOXOASLLMNIA Yepe3 OKOHHbIe
CTeKNa BO BHYTPb 3[aHWA yXyfllaeT 3KcnfyaTauWOHHble KayecTBa
30aHnsA. 3BYKOM30MALMS 34aHUIA 3aBUCUT OT TONLMHBI OKOHHbIX
CTEKOJ1 1N PacCTOAHUSA MeXY OKOHHbIMU NPOeMaMu.

TennonpoBogHOCTbL cTekna. KoaghduumeHT TennonpoBoOLHOCTH
OKOHHbIX CTekon npu TemnepaType 100°C coctasnser 0,4-0,82
BT/(M°C). CTekno, MMetoLLee MHOMO LLEeS0YHbIX OKCMAOB, 06nadaet
MeHbLUel TennonpoBoAHOCTbI0. KoaghduumeHT Tennousonsyuu ne-
HocTekna coctaBnset 0,045-0,058 BT1/(M°C). MNpn KOMHATHO Temne-
paType Tenno0emMKoCTb cTekna paBeH 0,63-1,05 kx/(kr°C). Tennoem-
KOCTb W Ten/ioTepMUYECKOE pacLIMpEeHne CTeKNa 3aBUCUT OT ero Xu-
MUYecKoro coctaBa. KoagpuuueHT TemnepaTypHOro pacluvpeHmns
CTPOUTENbHOrO CTeKNa HeBenuk (Ans 06bIYHOro cTekna okono 9T06
ISTO” C 1), camblii HU3KUWIA NOKa3aTeNb cocTasnseT 0,58-10'6-C ).
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TennocTonkocTb CTeKNA 3aBUCUT OT KO3(hdmumeHTa Temnepartyp-
HOro pacllMpeHuns, B TOM YnCie OT XMMUYECKOro cocTaBa cTekna. Te-
MAOCTOMKOCTb O0ObIMHOIMO CTPOWUTENLHOrO cTekna okono 120°C. C
BBEJEHMEM B COCTaB CTeK/a OKCUAOB KpemMHusA, 6opa v T.M. MoBblWa-
eTcsd KO3(h(ULMEHT TeMNepaTypHOro paclliMpeHus, 1 [OCTUraeTcs
BbICOKas TENJOCTONKOCTb CTeKNa.

ONeKTPONPOBOAHOCTb. JNEKTPONPOBOLAHOCTL CTeKNa 3aBUCUT
OT ero XMMWYeCcKoro coctasa, B TOM 4uC/e OT KONMYecTBa OKCWUOB
KpeMHus, 6opa, 6apus, NUTUS 1 06ecrneyeHHOCTU MUKpoapMmaTypamu
1 ubpoapmatypamu.

YOenoHoe 3M1eKTPUYECKOe COMPOTUBNEHWE O0ObIYHOrO CUMKAT-
HOro0 CTeKNa MpU KOMHATHOW TemnepaType coctaBnsieT HO10-10nom
CM, NPO6UBHas HanpsHXKeHHOCTb - 450 KB/cm.

TexHonornyeckne ceoincTea. CTeKn0 1 N3aenns Ha ero OCHOBE,
MOABEPraloTCA MeXaHWYeCKo nepepaboTKe: pe3ka W pacnuioBka C
NMOMOLLbI0 anmMasa, WANMoBKa, NOAMPOBKa C MOMOLLLIO M06eANTOBOIO
pesuunka. MNpu Temnepatype 800-1000°C MOXHO MONYYUTb CTEK/O B
BUE NINCTA, C BbITATMBAHWEM B BUAE BOOKHA, MOXHO €ro npueaputb
N npugatb eMmy (opmy, MofyuuTb OT Hero usgenus. B nocnegHue
rofpl, MICNOMb3ys NerkoobpabdarbiBaeMOCTb CTEKNA, U3 HEro NonyvatoT
pasfinyHble CTpOUTENIbHbIE M 06/IMLOBOYHbIE MaTepuasbl, CTekona-
KeTbl, BOJIOKHA U TKaHW.

4.4. Pa3HOBMAHOCTU CTeKNA

NnctoBoe cTekno (06bIYHOE OKOHHOE, YBMOMOBOE, TeMnno3awuT-
HOe, cBeTOpaccemBaroLLee, 3aKaleHHOe, BUTPMHHOE, apMUPOBaHHOE U
4p.) fiBAAETCA CamblM PacnpoCTpaHeHHbIM CTEKNOM A1 CTPOUTENb-
HbIX Lienei.

JlnctoBoe CTEKNO MCMONb3YeTCA AN OCTEK/EHUS| OKOHHbIX U
[BEPHbIX MPOEMOB, ANA U30AALMN NPOMBILLIEHHbIX U 06LLECTBEHHbIX
30aHUA OT aTMOCKHEPHbIX BO3AENCTBWIA, OBGMNLOBKA BHYTPEHHUX U
Hapy>XHbIX CTOPOH MOMeLleHnin. OKOHHOE CTEKNO BbIMYCKalT TO/-
WmnHol 2; 2,5; 3; 4; 5, 6 MM B BMAE NUCTOB LWIMPUHOA 250-1600 MM,
annHoi 250-2200 mm. Macca 04HOro KBaApaTHOrO MeTpa CTeKna co-
ctaBnsieT 2-5 Kr. CTeK0 JO/MKHO 6biTb GECLBETHBIM U MPO3padHbIM
(cBeTOMponyckaHMe B 3aBUCUMMOCTM OT TOJIMHbLI He MeHee 87%).
HekoTopble copTa MMCTOBOro CTekna 061afaloT NPo3payHOCTbIO B 3e-
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NEHOM ¥ CMHEM LBeTe. HepoBHOCTK, BbIMYLLKK, MofocaTble MMHUW Ha
MOBEPXHOCTAX IMCTOBOrO CTEKNA ONPEeAeN AT ero copr.

BUTpMHHOE CTEKNO BbIMYCKAKOT C MOCNeAyOLEein NONMPOBKOA
YBE/IMYEHHOWN TONWMHOW 6-10 MM, wupuHoin 3S00 mm, anmHoi 6000
MM. Mcnonb3ytoT BUTPUHHOE CTEK/O AN OCTEKNEHUA BUTPUH B HUXK-
HWX 3TaXax 3faHui, a Takke AN CNAOLWHOI0 OCTeKeHMs 06LecT-
BEHHbIX, afMWHUCTPATUBHbIX 34aHWlA, BbICTABOYHbIX 3a/710B, FOCTU-
HWL, a3ponopToB U T.N. BUTPUHHOE CTEKNO, C OLHOCTOPOHHUM MpPo-
nyckaHWem cBeTa MCMOoMb3yeTcs Ans 06AMLOBKM 3[aHUIA, OHO Heob-
XOANMO [/15 PAaBHOMEPHOIO Y/epXXaHus CBETOBbLIX NyUeid.

Tennosaw,MTHOE CTEKIO U3rOTOBNAIOT U3 CTEK/IOMACChI, B KOTO-
PYHO BBOAAT OKCMAbl KOGanbTa, HUKENA W Xenesa uUnn nytem obpa-
60TKM MOBEPXHOCTM CTeK/a cneunanbHbIMU pacTBopaMu npu ero Bbl-
TArnBaHuM. Takoe CTEKNO C OfHOW NOBEPXHOCTU NMOKPbIBAOT pasnuy-
HbIMW LBETHBIMU MeTannamm U OKCULHLIMU NAeHKaMu TonwmnHom 0,3-
1 MKM. MeTannnyeckme UaM OKCUAHbIE MOKPOBbLI 06pa3yroTcs ¢ HaHe-
CEeHMeM Ha MOBEPXHOCTb CTEK/a NPUMeCH HUKeNs-Xpoma, CNoeB Apa-
rOLEHHbIX MeTafioB, TAKMX KakK 30/10TO, N/aTuHa, Xeneso, Melb,C
MOMOLLbIO CMeLManbHbIX UOHU3MPYIOLUX YCTaHOBOK. Tenno3awut-
Hoe CcTekno cnocobHo nornowartb 30-70% WHGPaKpacHbIX NyYei.
bnarofaps TakoMy CBOWCTBY Tenfo3allMTHOINO CTeKfla B 34aHMAX
YLEePXUBAETCA Tennota. BUTPUHHbIE CTeKNa C MeTallIMY4ECKUM U OK-
CUAHbIM MOKPOBOM WCMO/b30BA/IUCL B O(OPMIEHUN U 06IULOBKU
afAMWHUCTPATUBHBIX N YHUKANIbHbIX 34aHWIA KPYMHbIX FOPOJOB MMPa,
Takune Kak Mapux, bepnvH, TawkeHT (BusHec LeHTp, rocTuHuua VH-
TEPKOHTMHEHTaN 1 T.4.). Bce 310, roBopuT 0 6€3rpaHNYHON BO3MOX-
HOCTW MCMOb30BaHNA CTEKA U U3JeNUiA, HA ero OCHOBE.

TennosawMTHOE CTEK/I0 OT/IMYaeTCA OT 0BbIYHOrO CTekna comep-
XaHveM B XMMWYECKOM COCTaBe OKCWAOB XXenesa, Mefu, KobanbTa,
HUKeNsa. Takoe CTEKO0 NPUMEHAIOT AN OCTEKNeHWs 3[4aHWIA 0340pOo-
BUTENbHbIX U AOLWKO/bHLIX AETCKAX YUPEXAEHWUW, Tennu, 3uMHMX
cafoB.

TennosawMTHOE CTEKNO pasfenaioT Ha y3opyaTbiM UM MaTOBbIM
(cBeTopaccenBarOLLIMM), OHO MPUMEHAIOT /15 OCTEK/IEHUS OKOHHbIX U
[IBEPHbIX MPOEMOB, NEpPeropojok, Korpa TpebyeTcs ocBelleHWe 6Ge3
CKBO3HOI BMAMMOCTU UM pacCesHHbIN ceeT. Mpn yCTaHOBKM y30pya-
TbIX CTEKON WUCMOMbL3YIOT cheunanbHble Bainku. MatoBoe (cBeTopac-
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cBMBaloLLEee) CTEKNO W3rOTOBAAKOT MECKOCTPYiHOW 06paboTKoi no-
BEPXHOCTW 06bIYHOr0 CTEKNA.

ApMUpOBaHHOE CTEK/NO MOMy4YyaloT METOLOM MpokaTa C OAHO-
BPEMEHHOI 3amnpeccoBKOl B 0ObIYHYK WM LBETHYIO CTeK/oMaccy
MEeTaNIINUYECKOWA CETKM M3 XPOMa, HMUKeNsA. Takoe CTEKN0 MOXET ObiTb
B BMfE MNOCKUX WU BONHUCTbLIX UCTOB, apMUPOBaHME KOTOPbIX Me-
TaNMYeCcKON CeTKOW npefoTBpalLlaeT OTCKa/blBaHWUA MpWU MOBPeX-
JeHun. Pa3mepbl Takoro crtekna: gnanHa 1200-2000 mm, wupurHa
400-1500 mm.

3epKanbHOe CTEKNO NOMyvatoT MyTeM TEPMUYECKOl 06paboTKu
cTekna npu Temnepatype 540-650°C ¢ nocnefyoWmnM OxXnaXxKaeHNEM.
3aKasieHHOe CTeK/10 MMEeT BbICOKYIO MPOYHOCTb Ha yaap B 4-6 pas,
npegen NpoYyHOCTU MNpu m3rnbe B 5-8 pa3 60/blUe MO CPaBHEHMIO C
00bIYHbIM CTEK/IOM. B CTpoMTeNbHOW MpakTWKe TONICTOE 3aKa/JieHHoe
CTEKNO MPUMEHAIOT A4/1f YCTPOCTBA ABepeid, Meperopojok, NOTOMKOB,
a TakXke WUCNONb3YITCA AN U3rOTOBAEHUS CTEKNSHHbLIX BUTPUH, Or-
paXx4aloLwmnx KOHCTPYKLUWA NeCTHUL,

CTeKno, CTONKOe BO3AENCTBUIO PafMOaKTMBHbLIX Ny4eH, Mo-
nyvatoT ¢ go6asneHnem (0,25-1,5%) B cOCTaB LUMXTbl CBUHLA, NNTUS,
6opa, KagMus 1 Le3ns. Takoe CTEKNO MPUMEHSAIOT B aTOMHbIX 3/1eK-
TPOCTaHLMAX, B MOMELLEHNAX YCTPOUCTB peakTopa, NPeanpuaTusax no
N3roTOB/EHWNIO U30TOMOB.

MHorocnorHoe cTekno (TpuUnaekc) BbINOMHSAOT U3 06bIYHOIO U
apMUPOBAHHOIO CTEKNa, OHO COCTOUT M3 OCHOBHbLIX U MNPOMEXY-
TOYHbIX (amMOPTM3U3aLMOHHBLIX) CnoeB. Takoe CTeKN0 ABAseTCA
6e3onacHbIM, TaK Kak Mpu paspyLlleHUun He pacnafaeTtcs Ha Mesfikue
OCKOJIKW C OCTPbIMU Kpasimu.

TennocTolikoe CTEKN0 COCTOUT U3 6OpocnnuKaTa, B COCTaBe ero
cofepxarcs okcuibl pyouana n nutus. Takoe CTEKN0 MOXeT NpoTu-
BOCTOATbL feicTBMio Tenna Ao 200°C, a KoahuumeHT TemnepaTyp-
HOro paclimpeHns ero 2-3 pasa MeHblle MO CPaBHEHUIO C 06bIYHOM
cTeknom (2-4-10"C).

4.5. 06/11LOBOYHOE CTEKNO

O6MLOBOYHOE CTEKNO MCMOMb3YHT NPU CTPOUTENLCTBE 06LLECT-
BEHHbIX 3flaHWii B JeKOpaTUBHbIX LEeNsX (B CBETOBbIX MpoeMax, rnepe-
ropogkax, Butpaxax). O611LOBOYHOE CTEKO M3rOTOBASAIOT B PasHO-
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06pasHbIX LBeTax, OHO 06nafaeT NPO3PavyHOCTbLIO, XapaKTepusyeTtcs
BbICOKOW MPOYHOCTbH CTOMKOCTbIO K aTMOCHEPHBIM BO3AEACTBUAM.

NInctol M3 3aKaneHHOro CcTekna TOMWMHOW OKOoAo 6 MM,
MOKPbITbIE C ThI/IbHOW CTOPOHbI LBETHLIMU KepamMUYeCKUMMW Kpacka-
MW, Ha3blBalOT cTeMaIMTOM. CTeManuT NPUMEHSAIOT ANS BHYTPEHHEN
M Hapy>XHOW O06/MLUOBKM O6LECTBEHHbIX W aAMWHUCTPATMBHbIX
3[aHWni1, 3qaHNA TOCTUHNL, N DKCMOLLEHTPOB.

LiBeTHble NAUTbI - MapbAnT, W3roTOBAAKOT M3 LBETHOW Mpo-
3payHoil CTeksomMacchl MeTOLOM MpokaTa WAM NMTbA C NONUPOBKONA
NNLEBOI NOBEPXHOCTU W pUdIeHWEM ThIIbHOW. Takue MAUTbI, TON-
WMHOW 6-12 MM 1 paamepoM A0 2100x1400 MM. MCNONL3YHOT ANs 06-
NNUOBKM (hacafiloB M BHYTPEHHUX MOMELLEHMIA OOLLECTBEHHbIX 3fa-
HWiA, a TaKKe NOJOKOHHWKOB, KPbILLIEK CTON0B, NPW/IaBKOB.

CTEKNAHHYI0 3MaSIMPOBaHHYIO TMJIUTKY MPOU3BOLAT U3 OTXOAOB
06bIYHOT0 NNCTOBOIO CTEKNa, NyTeEM HapesaHUs Ha pasmepbl 150x150,
150x75 MM W HaHeCeHUs Cnos CTEKNSHHOW 3Masnu, 3aKpennsgeMoro
HarpesaHWeM B MNeyu, Takme MauTbl UMEKT TONWMHY 3-5 MM. Mpume-
HAKT TaKyr MAUTKY AA8 06/UL0BKM MOMELLEHWNA C MOBbLILIEHHbIMU
CaHUTAPHO-TUTMEHNYECKUMU TpeboBaHUAMU B COOPYXEHUAX, MoA-
BepratoLLMxcsa arpecCUBHOMY LeACTBUIO KUCNOT U LLEeN0Yel.

CTeK/NIAHHYI0 MO3aMKy BblMyCKalT ABYX BUOB - KOBpPOBas Mo-
3aMka M cmanbta. KoBpoBas MoO3auMka - 3TO MeJiKMe KBafpaTHble
NAMTKN pasmepoM 20x20 MM unu 25x25 MM, TONWMHOK 4 MM U3 He-
MpPO3pa4yHOro MPOKAaTHOrO CTEKMa pas3/iIMYHbIX LBETOB C [NSHLEBON
WX MaTOBOI MNOBEPXHOCTLIO. CManbTa - He6OMbLUME KYCOYKM Pa3HOi
(hOPMbl 13 HEMPO3PaYHOro IMTOro WM MPeccOoBaHHOro CTekna pas-
NMYHOro ugeta. V3 naMToK KOBPOBOM MO3auvKM M KyCOYKOB CMasbTa
HabMpalT MO3auyHble KapTWUHbI WM OTAEeNbHble BCTaBKW Npu OT-
[enKe 06LLeCTBEHHbIX 34aHNIA.

4.6. 3pennsd n KOHCTPYKLUMKN 13 CTeKNa

CTek/IAHHbIEe 6N10KU - NYCTOTENbIE U3LENNA, COCTOALLNE U3 BYX
NpeccoBaHHbIX M0MY6/0KOB M3 06bIYHON MMM LBETHOW CTEKIoMacchl
W CBAPEHHbLIX APYT C APYroM. Bnokn nmMeroT HebosbLUYO MNOTHOCTD -
800 Kr/mMm3 OTHOCUTENbHO HU3KYIO TEMNOMNPOBOAHOCTL - B cpedHem 0,4
BT/(M°C), focTaTo4HOE CBETOMNPONycKaHne - He MeHee 65% u cBeTo-
paccenBaHue - 0o 25%. VIX NpUMeHSOT B CaHTeXKabuHax, yupexje-
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HUAX 6bITOBOr0 06CNY)KMBaHMA U OBLLECTBEHHOIO NNUTaHWSA, a TaKXe B
0TCEKaX NIeCTHWUYHbIX KNeTOK. CTEKNsHHblE 6/10KN KnagyT B MPOEMbI
)Kene3o6eTOHHbIX KapKacoB CneuuanbHOW cmecbto. OHW  UCMOfb-
3yHOTCA B OOLLECTBEHHbIX W MPOMbILIEHHbIX 3A4aHUAX, K KOTOPbIM
npeasBAAlTCA CTPOrne noxapoonacHsle Tpe6oBaHna (puc. 4.1).

Puc. 4.1. Pa3HOBUAHOCTU CTEK/AHHBLIX B/I0KOB:
a) bK 244/98; 6) BKL, 194/98; B), r) BI1L, 294/194/98.

CTeknonakeTbl NPeACTaBAAT COOOM 3NEMEHThI U3 ABYX WK TPEX
MNOCKUX CTEKO/, COEfMHEHHbIX MO NEePUMETPY TaK, YTO MeXAy HUMU
06pasyeTca repMeTMYECcKy 3aMKHyTas BO3AYLUHas MOMOCTb LUMPWUHOM
Lo 15-20 mm. CTeknonakeTbl He 3aMep3aloT npu Temnepatype - 25°C
(oanHapHsbIin) 1 -40°C (aBOiIHOI), He 3amoTeBalOT M 061adal0T fOCTa-
TOYHOI 3BYKOM30/IMPYIOLLEA cnocOBHOCTBIO. X UCnonb30BaHMe, BMeC-
TO 00bLIYHOTO ABOWHOIO OCTEK/EHNS, YNPOLLAEeT 1 yaeLleBseT npoLece
OCTEK/NEHNA 34aHWU/A  Pa3IMYHOrO Ha3HaYeHUs U CHUKAeT pPacxXof
[peBeCUHbI Ha N3roTOBJ/IEHNE OKOHHbIX NepensieTos B 1,5-2 pasa.

CteknonpounnTt NpeacTaBnsieT cobol n3genne M3 NPoKaTHOro
cTekna, umetowiee npoduabHoe, Kopobyatoe, pebpucToe, TaBpOBOe,
LUBE/SIepPHOE, NOMYKPYrnoe ceveHne. CTEKNONPOPUANT W3roTaBIn-
BatOT M3 NPOYHOro cTekna. CTekNonpotnanT, UMEKOLLWIA LIBENNepPHOE
CeyeHue BbiNycKaeT LWMpUHoi 250-500 MM, a KopobuaTble CeveHune -
250-300 mMm. OHM MOryT 6bITb Kak B apMUPOBaHHOM, M TakK Heapmu-
poBaHHOM B 6ecLBETHOM W pPa3HOLBETHOM BuAe, MNpU COOPKe KX
YNAOTHAT CchneuunanbHbIMKU NpPoKIagkamun, KoTopble 06/1a4atoT MOpo-
30CTOMKMMU W BOLOHENPOHULAEMbIMU KayecTBaMu. X NPpUMEHSIOT B

CTPOUTENLCTBE MPOMbILLNEHHBIX 34aHWUIA, CNOPTUBHBLIX COOPYXEHWA 1
aBTOCTOSIHKaxX (puc. 4.2).
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Puc. 4.2. [IByx 1 TpexcnoiiHble cTeknonakeTbl (a). KOHCTPYKTMBHOE
peLLeHre y3/10B CTEK/I0MaKeTa-CKeeHHbIN (6), repMeTU3NPOBaHHLIN
(B) v cBapeHHblii (r).
1-CTeK/10; 2-BO3AYLUHbIN (ra3oBblil) CNOWA; 3-0NopHas pama;
4-CKNeNBatOLLMIA 1 YNNOTHSIOLMIA CNOW; S-CNOW, Ha OCHOBE CBMHLIOBOIO
pacnnaea; 6-MeTanIn4Yeckuii Cnoii Ha NOBEPXHOCTU CTEKNA;
7-repmMeT3MpPOBaHHbIIA CNOIA; 8-CBapeHHbIN y3en cTekna

CTeknAHHble TPy6bl NPUMEHSIOT NPU U3rOTOBMEHUN OT TOHKMX
Kanunnspos A0 pa3n4YHbIX gnameTpoB (4o 150 MM), OHM XOPOLLO CO-
NPOTMBAAKTCA KOPPO3UW, 06M1afardT A0CTATOYHON MexaHWUYeCcKol
MPOYHOCTbLIO, TUFMEHWYHBI, MPO3payHbl, UMET [NajKyt MnoBepx-
HOCTb, BC/EACTBUE Yero MX MPOMYCKHas CMOCOGHOCTL Ha 22% BblLLE,
YeM YYTYHHbIX U Ha 6,5% - cTanbHbIX TPY6 paBHOrO AvameTpa.

Takue TPyObl HalAW LWIMPOKOE NPUMEHEHMe A8 CaMbiX pasiny-
HbIX LieNeid, Kak B CTPOWUTENIbCTBE, TaK U B APYTUX OTPacasxX MPOMbILL-
NEHHOCTU - MULLEBOMN, XMMUYECKOW, (hapMaLeBTUYeCKon n 1. n. He-
[LOCTAaTKOM CTEK/AHHBLIX TPY6 SBASETCA HU3KOE CONPOTUBMIEHUE W3-
rmoy, yfapy v 3HaumTenbHas XpynkocTb. OHM MMEKT rNagKyr BHYT-
PEHHYIO MOBEPXHOCTb, OTBEYAKT FMIMeHNYecKUM TpeboBaHMAM, Ten-
NOCTOMKOCTb cocTaBnseT okono 40°C.

MeHocTekno obpasyeTcs B pe3ynbTaTe PacronoXeHUs KpyribixX
Avyeek (guametpom 0,1-0,6 MM) B OMpedesieHHOM  MoOpsfKe,
pa3fenéHHbIX CTeHKOW TOHKOro ctekna. MeHOCTekNno nonyvawT u3
TWATENbHO  M3MeJIbY4eHHbIX OTXOLOB CTeKNa, rasoobpasytoLmnx
[06aBOK (KOKC, M3BECTKOBbIA KaMeHb, Mpamop ¥ T.M.), NOAYYEHHYIO
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CMeCb pacnnasnsaloT npu temnepatype 700-900°C c nocnegyowmm
thopmoBaHueM. [lo6aBku, cofepxalymeca B XXUAKOM CTeKne, obycnas-
NUBAKOT B HeM oOpa3oBaHWe rasa, W Npu npouecce TBepAeHUs
M3Lenns B HeM MOABAAKOTCA My3blpbKU. 3ro NPUBOAMT K YMEHbLLUE-
HWKO CpefHeil MAOTHOCTM, TENAO - U 3BYKOMPOBOLUMMOCTW MW3LENMS.
MopucTocTb nMeHocTekna Konebnetcs B npefenax 85-95%, cpegHss
NNOTHOCTb-200-400 Kr/M3 .KO3(p(MLUMEHT TenjaonpoBOAHOCTM -
0,08-0,12 BT/(M°C), npo4HoCcTb npu cxkatun-0,5-12,5 MIMa.

M3 neHocTekna W3roTtaB/iMBAOT 60K W NAUTLI  pa3mepamu
1000x500x125 mm mnm 500x500x125 mm. eHoCTekno nerko pacnu-
NIMBAETCSA, NPOpesbiBaeTCA M NPOCBEP/MBaeTCA. M3nenns, Bbinyckae-
Mble Ha ero OCHOBe, 061aJal0T BbICOKO MOPO30CTOMKOCTHIO U XUMU-
YECKOWN CTOMKOCTbIO.

MeHOCTEKNO B CTPOUTENILCTBE MPUMEHSETCA B W3rOTOB/IEHUM
MHOTOC/IOMHbIX >KeNe3006eTOHHbIX NaHeneid, KUPMUYHbIX U AepeBsiH-
HbIX CTEHax, yCTPOMCTBE MOMIOB U MNUT NEPEKPbITUAX B KaYecTBe Ten-
NOU30NALNOHHOrO €nosi. Ero MoOXHO MCNONb30BaTh B KAYECTBE U30NS-
LUMOHHOTO MaTtepvana npu Tennomsonsuuu o6opyAoBaHmini n Tpy6o-
NMPOBOZAOB, MNOBEPXHOCTb KOTOPbIX HAarpeBaeTcs [0 Temnepartypsbl
400°C.

Puc.4.3. TlonyyeHue cTek-
NOBOJIOKHA LIEHTPOOEXHBIM
cnocobom (a) 1 cnocobom npo-
nysku (6):
1-BaHHa C pacn/iaBoM; 2-noToK
pacnnaea; 3-Harpesartesb; 4-
COMJI0 ANSA NPOMYCKN CXKaToro
BO34yxa W napa; 5-LeHTpodyra;
6-CTEK/I0BO/IOKHO.

CTeK/N0BONOKHO - MOAyYatoT NyTeM pacniasneHus 6opocuiu-
KaTHOrO CTeKna MpW BbICOKOM TemnepaType W BbITATMBaHWEM pac-
nnaey 4epes oteepctus gmametrpom 0,0002-0,03 MM C nocnegyowmm
nepemMarbiBaHMEM B KaTyLlKy. TexHO/orus 6e3npepbIBHOrO Mofny-
YeHNa CTEKNOBOJIOKHA MOKa3aHa Ha puc. 4.3.

N3roTtoBneHHbIe HATKU, TKAHW, MUTbI, KOBPbI, 060/104KN 1 Apyrue
nonygabpnkatel Ha OCHOBE CTEK/IOBONOKHA, WCNOML3YIOTCH B
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KauyecTBe M30MMPYIOLUMX MaTepuanoB npu Npov3BOACTBE MAMT nepe-
KpbITUIA U NOKPbLITUIA AN YCTPOMCTB MNeperopofoK. MponuTaHHbI
6UTYMOM WM CMOJIO KOBEp, MOSYYEHHbIA W3 OTXOA0B NPOMyTaH-
HOro 1 umetoLLlero 60/bWIOT0 AnameTpa CTEKN0BOMOKHA, WCMOMb3y-
eTcA B KayecTBe rMApPOU30NSALMOHHOIO MaTepuana npu rujponsons-
UMM ana npeaoTBpalleHus KOppo3vuM MOA3EMHbIX 4acTeld CcTpou-
TeMbHbIX KOHCTPYKLUWIA, a TaKXKe ero NPpUMEHSAOT B TenjoTpaccax ans
n3onaummn Tpy6onpoBooB.

DHeproaheKTUBHbLIA cTeknonakeT. B xonoaHblli nepunog roga
B NOMELLEHUNAX, OCTEK/EHHbIX 0ObIYHbIM CTEKNOM HabntojaeTca Ten-
nonoteps fo 50% un 6onee HM3Kas TemnepaTy pa BO3LYXa OKO/IO0 OKOH-
HbIX NepennetoB. CneunanncTbl Ha3bIBAKOT TaKOe COCTOSAHWE BO3AyXa
BHYTPU MOMeLLeHNli «aKTUBM3aLUA XOMOAHbIX CTeH». TemaonoTeps.
yepe3 OCTEK/IEHHbIE OKOHHbIE MPOEMbl, MPOUCXOANT ABYMS MYTAMMU:

1. BblcOKaa CTeneHb TENJONPOBOLAHOCTU CTEK/A OKOHHbIX Mepe-
MNeToB, M3- 32 UX BbICOKON MAOTHOCTM. B Takux cny4vasx NpuMeHs-
I0TCA BYX W TPEXCNOWHbIE OKOHHbIE MepenneTsl.

2. KoHBeKLMOHHas TennonoTeps Yepes3 BO3AyX, COAepXKalluiica B
nomelleHMn. B 3ToM ciydae TeMio yAepXuBaeTcs CTeknonaketamu,
KOTOpble yCTaHaB/MBAKTCA repmeTuyHo. C nponyckaHuem WHgpa-
KpacHbIX Ny4yeil npoucxoauT Tennonoteps Ao 70%. Mpu atom wuc-
Nosb3yeTcs 3HEProaPeKTUBHOE CTEKNO, O4HA CTOPOHA KOTOPOro no-
KpbIBAeTCA cneunanbHbIM CNOEM.

B HacToslee Bpems MCMNOMb3YKTCA fBa TUNAa CTEKNAHHbLIX MO-
KpbITWIA (HU3KOM amnccueid): K - CTEKNIO C «TBEpPAbIM» MOKPLITUEM, i
- CTEKNO C «MAFKMM» MOKpPbITMEM. CTekna ¢ MArKUM MOKPbITUEM
ABNATCA 3PPEKTUBHBIMA W HAMHOrO [JelleBfie MO CPaBHEHUIO C
TBepAbIM. CTeKn0, MeHbLUEA 3MUCCUER BbIMYCKAeTCS B HECKONIbKMX
KOMNaHuaX Mupa. Mpon3BoACTBO TaKUX CTEKOST UMEET C/IOXHYHO TeX-
HONOrUIO ¥ OHa TPebyeT OT NPOU3BOAUTENS - U3rOTOBUTENSA BbICOKOE
macTepcTBO. Camasi n3BecTHasa cpefun HuUX - 3To KomnaHus Glaverbel.
Bbinyckaemble komnaHmein Glaverbel ¢ MATKUM MOKPbITUEM, OKOHHbIE
CTeK/a MeHbLUEN amMmuccueld npegHasHaveHbl 415 Tenno3heKTUBHBIX,
Npo3payHbIX 1 CBETOpACCeMBatOLLMX CTeKIonakeToB. CTeknonakeTbl -
Planibel top N 1 Planibel Ton NT aBnatoTcs 3akafieHHbIMW CTeK/ona-
keTamu, a Energy N n Energy NT - HeiATpa/ibHbIMW, CTEKNONAKEThI -
Sunergu u Stopray o6nafatoT BbICOKOW 3HeproadyheKTUBHOM CNocob-
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HOCTbIO M OHU B 3UMHUX U NETHbIX Mepuofax roga oGecneynBatoT
KOM(OPTHOE TeMNepaTypHOE YCOBUE.

CTeKNonakeTbl C HW3KO 3MUCCUE MMEIOT NyylliMe KayecTBa Mo
CPaBHEHUIO C 06bIYHBIMI CTEK/IONAKETAMM.

Mo cTeneHn TennocbepexeHWs CTEKNONaKeTbl C HU3KOW amuc-
cueli 3KOHOMUYHEe Ha 20%, ABYXKaMePHbIX CTEK/IONAKETOB.

Takue CTeKna B NeTHUIA Nepuoj roga 0TpaXkaroT COMHEYHbIe lyumn
TaK KaK OHV MMEKT ABYXCTOPOHHIO aKTUBHOCTb OTPaXKEHWS Nyyeil,
B pe3y/nbTaTe Yero B MOMELLEHUN COXPaHAETCS MPOX/IaaHbliA BO3ayX.

B 0AHOKamMepHOM CTeK/onakeTe He HabnAaeTcs pe3oHaHCHOe
COCTOSIHME, TaKOe COCTOSHWE HabGMoAaeTcs B ABYX U TPEXKaMEepPHbIX
CTeKnonakeTax.

CTeK/oMaKeTbl C HWU3KOW 3MUCCME MOTYT M30/IMPOBAaTb LLYM faxe
MPU UCMOMb30BaHNK HaPYXXHbIX CTEKON. B 06bIYHbIX YC0BUSIX BMECTO
CTeKna TO/MWMHON 4 MM MCMOMb3yeTcsi CTEKNO TOMWMHON 6 MM, a B
HEKOTOPbIX CNyYasx AaXe NPUMEHSETCA CTEK/O TONLLMHOW 8 MM.

TeI'IJ'IO(*JVI3I/ILIECKVIe CBOWNCTBA CTEK/I0NAKeTOB

Pa3HOBMAHOCTb Koadp- ConpoTuBneHve ConpoTvBneHue
cTekna (hvumeHT  Tennonepegaun Ro,  Tennonepefayn Ro,
ammccuu M2K/BT CINoO m2BmecTe ¢ K/IBT
(cyxoin Bo3ayx) CMNOAr
O6blyHOE 2,85 0,35 0,37
CTEK/T0
Msrkoe 0,04 0,56 0,68
MOKpbITUE
TBeppoe 0,15 0,50 0,58
MOKpbITHE

K - cTekno (CTeKNo ¢ TBEPAbIM MOKPLITUEM) MOMYyYarOT B Npo-
Liecce NpoM3BOACTBA CTEKO-(h0aT ¢ HaHECEHMEM Ha MOBEPXHOCTb
ropsiuyero CTekna OKCKAoB MeTanoB. Takoe MOKpPbITE 06nafaeT Aoc-
TaTOYHOI TBEPAOCTHIO M AONTOBEYHOCTLHD. OHO MMEET BbICOKYHO CBe-
TONPOBOAUMOCTb, a TEM/I0NOTEPS B 3MMHWIA Nepuog roga MeHblue, rno
CPaBHEHWIO C APYTUMU BUAAMMW CTEKOJ, NETKO NOABEPraeTcs NaMuHa-
LK, 3aKa/IMBaHWIO U ApyruM 06paboTKam:

i - CTEKNo (C METKMM MOKPbITUEM) - MOMYyYatoT NpyU NOMOLLM Ba-
KYYMMaHeTpOHa HaHeCceHMeM 3HeprocbeperatoLlero MoKpbITUS -
nopoLika cepe6pa Ha NMOBepXHOCTb CTekna. bnarogaps cepe6psiHHOMY
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MOKPbITUIO, Yepe3 CTEKNO NPOXOAAT 3/IEKTPOHbI, C MOBEPXHOCTM Ta-
KOrO CTEK/1a OTPaXkatoTCa 3/IEKTPOMArHUTHbIE Sly4n C OMpeLesieHHOW
[NIMHO BOJHBI;

i - CTekno 06nagaeT MaKCUMasibHOW 3Hepro3(eKTUBHOCTLIO,
CBETOMPOBOAMMOCTbIO (CBETOMPOMYCKAHMEM), MeHbLUEA CBETOOTpa-
YKEHWEM ¥ CBOMNCTBOM BHYTPEHHEN KOHAEHcaLun.

Mpn ncnonb30BaHWM CTEKNONAKETOB C HWU3KOW 3Muccuen, co-
Kpaw,arTcs WMHGpaKpacHble fly4yn, WUMELWMe AAUHHbIE BOJHbI ©
TEN0 He NMPOXOAMT HapPYXHYH CTOPOHY, a HA0bOpPOT HampaBnseTCs
BO BHYTPb MOMeLLeHMs. B TO e Bpems, Tenjble CO/THEYHbIE yuM, C
KOPOTKOW BO/IHOW HEMPepbIBHO MPOXOAAT Yepe3 CTEKNO C HU3KOWA
aMuccueld U ONOAHUTENBHO 060rpeBaloT nomelleHne. B uenom, npu
MCNONb30BaHUN CTEK/IONAKeTOB C HW3KOW 3MUCCUel 3HepronoTeps
yMeHbLUaeTca Ha 70%.

4.7. lUnak n nnuTble KaMeHHble n3gennsa

Mpy nonyyeHUW 4yryHa M3 pacrniaB/ieHHbIX Py BblgeNsTCA
LU1aKy, KOTopble MOAHMMAKTCA Ha MOBEPXHOCTb MAaBKW. JIUTbeM KX
B pa3fiyHbie (OpMbl MOAY4YalOT CTPOWUTE/NbHbIE u3genuns. Takue
M34enns UCMOMb3yKTCS B KayecTBe MNAUT MOKPbITUSA, MNpeaHasHa-
YeHHble 1A arpeccuBHbIX cpef. Ha ocHOBe Takoli TexHOMOrmu,
MOXHO W3rOTOBUTb CTPOUTE/IbHbIE M3AENNS B KOPOTKME CPOKM.

MIMeHHO no Takol TexHOMoruu pacnnasnalT 6asanbT, Kap-
60HaTHbIE TOpHbIE MOPOALI U NNTLEM WX pacniasku B (hOpPMbl, MOy-
YaloT M3LeNns C BbICOKOW MPOYHOCTBIO M XMMWUYECKU CTOlKME K ar-
PECCUMBHbLIM CpefjaM, aTMOC(epHbIM BO3LelCTBMAM. PasHOBUAHOCTb
CbIpbs 0Ka3blBAKOT BANSHUE HA LLBET W CBOWCTBA, NOMYYaeMbIX U3LENWIA.

[N CHWKeHNa TemnepaTypbl pacniaBieHUs Cbipbs B UX COCTaB
BBOAAT [06aBKM nNnaBuKOBbIA wnat (CaF2. [Ans nony4veHus
Me/IKO3ePHNCTON Maccbl C OJJHOPOAHOI CTPYKTYPOI B COCTaB CbIpbs
BBOAAT MMWHepanupytowme [06aBKM (XPOMUT, MarHesaut un T.M.).
M3MeHeHMeM XUMMYECKOro COCTaBa pacrnsjaBa MOXHO YNpaBnsfiTh WX
TENNOCTOMKOCTbIO, KOIPPULUEHTOM TemMnepaTypHOro pacluupeHus,
MPOYHOCTbI, CTOMKOCTLIO K arPeCCUBHBIM Cpejam.

N3rotoBneHne CTPOMTENbHbLIX MaTepUanoB U3 LINAKOB JOMEHHbIX
M MapTEHOBCKUX MeyYeil Aat0T BbICOKYH 3KOHOMMYECKYIO 3(h(eKTUB-
HOCTb. /3 nocTynaroLwero B cneunanbHblii CMecUTeb LWaka, UMero-
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wero TemnepaTypy 1350-1450°C ¢ BBefeHueM [fob6aBkKu W nocne-
OYIOLWMM IUTbEM, LUTAMMOBKOW, LEeHTpagyroi MOXHO Noay4nuTh Npo-
KaTHble n3genus.

NnTble KameHHble U3Jenns U3 LNAaKoB, 3KOHOMUYECKN BbIFOAHEE
N3roTOBNATb, UCMNONb3YS OTHEHHO-XXUAKME LUMaKK, NOCKObKY B 3TOM
cnydvae He TpebyeTcs AONOMHUTENLHOW 3aTpaThl TONMBA HAa pacnias-
NneHue, cbipbs. CpefHAs MNOTHOCTb JINTbIX KaMeHHbIX WU3genui co-
cTasnset 2900-3000 Kr/mM3, MOPUCTOCTL He MpeBblllaeT 2%; BCe Mopbl
3aMKHYTbIe 1 M03TOMY MaTtepuan MpakTUYecKU He MOornollaeT BOLYy,
06nafgaeT BbICOKO MOPO30CTOMKOCTbIO M TEMNOCTOMKOCTbIO. JInuThble
KaMeHHble n3genms 06nagatoT Takxke 60MbLOA NPOYHOCTbLIO: Mpegen
nNpo4YHOCTU npu oxatum - 200-240 MIMa, npu mn3rube - 20-30 MMa,
Manoii uctupaemocTbto - 0,7 r/cm2 (B 2—5 pa3 60nblUe, Yem Yy rpa-
HWTa, 6asanbTa, Anabasa). VIM CBOMCTBEHHbI BbICOKME AWN3NEKTPUYE-
CKMe MnokKasaTenu, TepMOCTOMKOCTb U XMMUYeCKas CTOMKOCTb. JInTble
KaMeHHble M34eNns UCMOJb3YIT B 0C000 TAXENbIX YCMOBMUAX 3KC-
nnyarauuu, (Nonbl NPOMbILLIEHHbIX NPeANPUATUA, NAUTKW W apyrue
n3genms ans 06AMLOBKM OTBETCTBEHHbIX YacTeil 34aHWUA U aHTUKO-
PO3NOHHBLIX MOKPbITUA, KaMHW W NAUTbI ANs Jopor, Tpy6bbl n 06am-
LIOBKa XMMMYECKOI annapatypbl U MefbHULL).

LiBeTHble NUTblE KaMeHHbIe NIUTbI UCMOJb3YHOT B 06NULLOBKe (a-
CafioB U MPU M3roTOBMEHUN apXUTEKTYPHBIX YacTeil 34aHunii.

CTOMMOCTb KaMEHHOr0 NTbSA, 0COBEHHO CBET/IONO, Kak U cutas-
NOB, CPaBHUTE/IbHO BbLICOKA, HO C YYETOM [0/IFOBEYHOCTU MX NpuMe-
HeHne, 3KOHOMUYECKMN BbIFOHO.

BcnyurBaHUeM XWUAKOrO LUaka, UMEKOLLEro BbICOKYHO Temnepa-
TYPY W YCKOPEHHbLIM OX/MaXAEHWEM ero MOXHO MOJly4UTb MOHOMO-
PUCTbLI MaTepuan - TepMO3uUT. JIerkuii matepuan, U3roToB/IEHHBIN
13 HUTEW NOMYYEHHbIX, BbITATMBAHNEM XUAKOTO Llaka ¢ TeMnepaTy-
poii 1200-1400°C nop AaBneHWeM Yepe3 MenKoe OTBEPCTME C mocne-
AYIOWUM OXNTaXAeHMeM, Ha3blBalOT LUMAKOBYK BaTy. Ee cpefHss
NAOTHOCTL - 250-300 Kr/M3 KO3P(MUMEHT TeNNONpPOBOLHOCTH
0,05 BT1/(m°C).

4.8. Cutanfibl U U34enna Ha UX OCHOBe

CuTannbl - CTEK/IOKPUCTAIMYECKME MaTepuabl, NoayyatoLmecs
CMoOCco60M YaCTUYHOM MK MONHOW KpucTanausauumn ctekna. Heobxoaum-
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Mble AJ1 MOMYYEHUA CUTaNIa, Cbipbe W CneuunasbHble MUHepasbHble
[06aBKU MCMONL3YKTCA B OYeHb YMCTOM cocTase. s TOro, 4To6bl
npugatb cUTaniy creuunanbHble CBOWCTBA NPUMEHSIOTCS Takue Kpuc-
TaNN3NPYIOLLNE KaTann3aTopbl Kak TUTaH, TMTWA, LMPKOHWUIA 1 apyrue
COEAUHEeHWS, OHU MepeMeLLMBAKOTCA C Pacrn/jiaBoM B pacCTBOPMMOM BUJE.
Mpn nonyyeHun cuTasna LWMXTa MNpeLBapuUTeNbHO MNOLBEPraeTcs
[ONONHWUTENbHOW TepmMoobpaboTKe, MPWU 3TOM, CTEKNO KPUCTanIn3n-
pyeTcsi M nojsy4vaeT CTabwibHble CBOWCTBA. CuUTan/bl NPOM3BOAATCS
Ceporo, YepHoOro, KOPMYHEBOrO LIBETOB M OHW MOTYT ObITb MPO3payHbI-
MU WM MaToBbIMW. CwuTanibl 06/1afar0T BbICOKOW CTOMKOCTHIO B
aTMOC(epHbIX YCMOBUAX W AEWCTBUIO arpeccMBHbLIX Cped, a Takxke
OT/INYAOTCS CBOEW BbICOKON TEMMOCTOMKOCTbIO. [M3neKTpuyeckue
CBOICTBA MO3BOMAT U3 HUX M3rOTOBUTL AU3IETPUYECKUE N30/ATOPBI.

lNpefen NpoYHOCTM CUTANNOB MpU cxkaTum coctasnset 500 MMMa,
a TennocToikocTsb - 200-700°C, oHa gaxke goxoaut go 1000°C.

Ll nakocuTanibl MoAyvyalT W3 OrHEHHO-XXWUAKUX LUNAKOB Me-
TaINypPruyeckoid MNPOMbILLAEHHOCTW, B KOTOpble BBOAAT [06aBKW,
KOPPEKTUPYIOLLME MX XMMWUYECKWUIA COCTaB U KaTasn3atopbl KpucTasn-
nm3auun. B KayecTse KpWUCTa/IM3aTOPOB UCMO/b3YHT TUTaH, OKCUAbI
(hoctopa, conu hTopa, cynbaTbl Xefe3a U MapraHua u ux gobasnstoT
OTHOCUTENbHO NO Macce 4-5%. LUnakocuTannibl BbiNycKaloT 6enoro
LBeTa, MNJIOCKOM BWJe U B BUE, VMEIOLLEM CNeLnasbHYy0 NOBEpXHOCTb
(wnndoBaHHO, NOAMPOBaHHONM). VX MOBEPXHOCTW, KepaMUYeCKUMU
rnasvpyrowmyMm MaTepranaMm, MOXHO Npuaathb 06y pacLBeTKY.

LLnakocutannsl npu nnotHoctn 2500-2600 Kr/mM3 MMelT BbICO-
KWiA npefen npoyHocTu npu cxatum 500-600 MMa, NpoYHOCTL Npu
n3rnbe 90-130 MMa, mogynb ynpyroctn 11-104 MIMa. Temnepatypa
ncrnonb3oBaHma o0 950°C. OCO6eHHO LEHHble Ka4yecTBa LLUIAKO-
CUTANINOB - BbLICOKas XWMUYEecKas W TepMuuyeckas CTOMKOCTb,
MOPO30CTOWKOCTb U Manas MCTMpaemocTb. bnarogaps aTuM CBONCT-
BaM, LUNaKOCMTaNNbl MOXHO UCMOMb30BaTh MpU YCTPOMCTBE TPOTYya-
POB, ANS MOKPLITUA [OpOr, B KayecTBe OOPAIOPHOIO KaMHA U Kpo-
Be/IbHbIX MaTepunanos, 06ULOBKMA BHYTPEHHUX U BHELUHbIX 3[aHWUA.

lMeHoCMTann MMeeT AYEnCTYI0 CTPYKTYpY M 061ajaeT manoi Bo-
[OMPOHNLAEMOCTBI0 Y TMTPOCKOMUYHOCTbLIO; TEMIOCTONKOCTbL €ro co-
ctasnifgetr 750 °C. Ero NnpuMeEHAOT B KayecTBe TeM/0 W 3BYKOU30/U-
pyloLLero marepuana.
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CuTannonnacTuMK NoayvalT Ha OCHOBe (propnnacta v cuTanna.
OH 06nafaeT 04YeHb BbICOKOW MUCTUPAEMOCTbIO Y XMMUYECKOW CTOM-
KOCTbIO eiCTBUIO arpecCMBHOW cpefbl. OTU KauyecTBa No3BOAIOT ero
MCMO0/b30BaTh KaK aHTUPPUKLUUOHHBLIA U KOHCTPYKTUBHLIA MaTepuan.
Mpy 3TOM MOPOLWKK cuTanna fo6aBnsaOTCA B (hTOPNIACT B KayecTse
OUCMEPCHOM0 HanoMHUTENS.

KOHTpOnbHbLIE BONPOCHI
1 3 KaKmx KOMIMOHEHTOB COCTOUT Chblpbe CTEKON?
2. Kak nonyyarot cTekno?
3. PacckaxxuTe 06 OCHOBHbIX CBOWCTBAX CTEK/A.
4. Kakune pasHOBMAHOCTU CTEK/A Bbl 3HaeTe?
5. PacckaxkuTe 0 pasHOBUAHOCTM /INTbIX KAMEHHbIX U3AENMIA U3 LLAKOB.
6. PacckaxuTe 0 CTPYKType 1 CBOCTBaxX CUTa//IOB.

JononHutenbHaa nutepartypa

1. Mopa pepakumeidi H.M. MaBnywkuHa. "Xummnuyeckas TeEXHONOT s
cTekna un cutannos”. -M.: CTpoinsaar,1983, 432 c.

2. Nonngak B.B., Capkucos IN.4. n ap. "TexHonorua cTponTenb-
HOro 1 TEXHWYECKOro CTEKNa WU LUAaKKOo - cuTannos". -M.: CTpoins-
far, 1983,430 c.

3. Mabpuens W. NageHep X. PeKOHCTPYKUMA 34aHWA MO CTaH-
fapTaM 3HeproaeKTMBHOro Aoma, (Nepesof C HEMELKOro A3blKa)
-CaHkT-MeTepbypr.: «<bXB - MeTepbypr», 2011, 470 c.

4. AKTyanbHOCTb 3HeprosMyeKTUBHbIX CTEKON

http://www. remontokon24.ru/isteklo.html

5. OHeprocbeperaroLmii CTEKNONaKeT-
http://www.oknabiz.ru/phppages/stativ-eneraostekloDaket.php

6. CTeknonakeT sHeproc6eperatowmii- http://www/stis.ru/sp2

7. Teopya W MpakTMKa KOMMO3ULUWOHHLIX CTPOUTENIbHbIX MaTe-
pranoB. C60pHMK HayuHbIX TPYA0B Pecny6imMKaHCKOM KOH(epeHLmm.
(Mopa pepakuwmeli npodh. H.A.Camuroa n M.K. TaxvnpoBa) -TaLUKEHT.:
TACW, 2008,319 c.

HopmaTuBHble JOKYMEHTbI
FOCT 4.205-79-CTekno CTpoOMTE/IbHOE M U3Lenns M3 CTekna u
LwnakocuTanna.HomeHkNatTypa nokasarenei


http://www
http://www.oknabiz.ru/phppages/stativ-eneraostekloDaket.php
http://www/stis.ru/sp2

MOCT 111-2001- CTekno /nMCTOBOe. TexHUYeckue YCNOBUS.
B3aven FTOCT 111-90

FTOCT 5533-86-CTeknio NMCTOBOE y30pyaToe. TexHU4Yeckue yc-
nosus. Bsamen OCT 5533-79

FOCT 7481-78-CTekno apMuMpoBaHHOe NNCTOBOe. TexHW4YecKue
ycnosus. BsameH TOCT 7481-67

FOCT 9272-81**-bnoky CTEK/IAHHbIE MYCTOTe/ble. TexXHUYEeCcKue
ycnosus. BzameH TOCT 9272-75.

FOCT 21992-83-CTekno cTpouTenbHoe npoguibHoe. TexHuue-
ckune ycnosus. Bsamen TOCT 21992-76

FOCT 24866-99-CTeknonakeTthbl KfeeHble. TexHUYecKue ychno-
Bus. B3sameH TOCT 24866-89

MOCT 26302-93-Ctekno ctpoutensHoe. MeTos onpegeneHns Ko-
3 huLmMeHTa HanpaBaeHHOro NPONyCcKaHWsA U OTpaXKeHus ceeTa. B3a-
meH TOCT 26302-84

FOCT 30698-2000-CTekno 3akaneHHOe cTpouTenbHoe. TexHuye-
CKWe yCnoBus.

FOCT 30779-2001-CteknonakeTbl CTPOUTENIbHOTO Ha3HAYeHwus.
MeTofbl OMpefeieHns CONpPOTUBIEHUS aTMOCHEPHbLIM BO3LEACTBUAM
1 OLLeHKa AONTOBEYHOCTH.

FOCT 30826-2001- CTek0 MHOrOC/MONHOe CTPOUTENbHOTO Ha-
3HayeHus. TeXHUYEecKne ycnoBums.

FOCT 31364-2007- CTeKN10 C HU3KO3MUCCUMOHHLIM MATKWUM MO-
KpbITMEM. TeXHUYeCcKune ycnoBus.

CT C3B 2439-80- N3penua n3 cTekna ana CTpouTenbcTBa. Tep-
MWHbI 1 ONpeaenieHuns.
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NMABA V
MNHEPANBbHbBIE BAXYWWME MATEPUADI

KnioueBble  cnosa: BO3AyLUHass WM3BeCTb, [WMC, raHu,
rMApaBnnMyeckass M3BeCTb, >KMAKOE CTEKN0, NOPTNaHALEMEHT,
LU1AKOBbIA LIEMEHT, MyLLUOMNAHOBBIA LEMEHT, CyNbaTOoCTONKNIA
LUEMEHT, ObICTPO M 0COG0OLICTPOTBEPACHOLIME  LEMEHTbI,
TMIMHO3EMUCTbIV LEMEHT, Genble U UBETHbIE LEMEHTbI, rMapas-
Nn4yeckme [o6aBKKM, MPOLECC TBEPAEHUs, Kopposus, Mogndu-
KaTopbl.

5.1 O6ume cBefeHUs

MuHepanbHble (HEOpraHWYeckue) BsXKYLLME, B BUAE AMCMepcuii
npu nepemeLLUMBaHWM C BOLON 06pa3ytoT MAACTUYHble PacTBOPbI 1 B
pesynbTate UNKO-XMMUYECKMX Peakuuii NpeBpaLlaoTcs B UCKYCCT-
BEHHbI KAMEHHbI MaTepuan.

MwuHepanbHble BSXKYLLME MO CTPYKTYPHbIM MpU3HaKaM M Mexa-
HW3MY TBEPAEHWS, MOAPA3LENAOTCA Ha BO3AYLUHblE U rUApaBnuye-
ckue. lMpouecc TBEPAEHUS W POCT MPOYHOCTU BO3AYLUHBIX BSXKYLLMX
MPOUCXOANT TONbKO B BO3AYLUHOW cpefe. K BO3AYLUHbIM BSXKYLLM
BELLECTBAM OTHOCWUTCA BO3AYLUHas W3BECTb, TUMC, MarHe3nanbHble
BSDKYLLME, XKMAKOE CTEKNO 1 Apyrue.

Mpouecc TBEPAEHWS TUAPABNNYECKUX BSKYLUMX HAYMHAeTCs B
BO3AYLUHOW cpefe, NPOLO/HKAETCH B BOAE WM BOAOHACHILLEHHON
cpede v Mpv 3TOM YBEIMYMBAETCS MPOYHOCTb. K rugpaBanyeckum
BSDKYLLMM BELLeCTBaM OTHOCATCA TUApaBAMYecKas M3BECTb, POMaH-
LLEMEHT, MOPTNAHALEMEHT W €ro PasHOBWMAHOCTMW, T[NIMHO3EMUCTbIV
LLEMEHT, MyLL0N1aHOBbIE W LUIAKOBbIE NOPTNAHALEMEHTbI, 6e3ycagouy-
Hbl€ 1 PaCLLMPAIOLLNECH LIEMEHTbI U ApYyTLe.

C uenbio yNyyllieHns CBOWCTB, B COCTaB MUHEPAIbHbIX BSXKYLLMX
BBOAAT aKTVBHblE MWUHepa/ibHble A06aBKW - Tpenen, onoka, Auarto-
MWUT, NeM3a, FIMeX, BY/IKAHNYECKWUA Ty M 30Mbl, 30/bl-LUaKU Ka-
MEHHOI0 Yl U Apyrue Ancnepcun.
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Ha ocHOBe MUHepaNbHbIX BSXKYLLMX MOXHO M3roTaB/iMBaTh pac-
TBOPbI ANS KNagKU KAPNMYa, KaMHS W WTYKaTYpPKK, GETOHHBIX 1 Xe-
Ne306eTOHHbIX KOHCTPYKLWIA, apMOLEMEHTHbIX KOHCTPYKLMWIA, aBTO-
KNaBHbIX W3AENWIA, KNEeBbIX M KPaCOYHbIX KOMMO3WUUUIA W Apyrue

npoayKuuu,
5.2. Bo34ylHble BAXYLLME BellecTBa
5.2.1. Bo3gyliHasa U3BecTb

BosgyliHasa n3BecTb obpasyeTca npy 00XKure KanbUmini u MarHuii-
cofiepxalmx KapboHaTHbIX FOPHbIX MOPOL C COAepPXKaHWEM B WX CO-
cTaBe [0 6% rNUHbI, Mena, W3BECTHAKA, LONOMUTU3UPOBAHHOIO W3-
BECTHAKA W [JONOMWUTOB. W3BECTKOBOe BsXYyllee (Kunenka) obpa-
3yeTcs B BuUAe KYCKOB 6eforo u ceporo LBeTa. BosgyluHoe u3-
BECTKOBOE BAXYLLEee Nofpasfenserca Ha crefyollne pasHOBULHOCTK:
HeraweHHOe MONOTOe, TalleHHoe ruapaTtHoe (NyLWOHKa), Wu3-
BECTKOBbI/i pacTBOP U M3BECTKOBOE MOJOKO.

13BECTKOBOE BSXKYLLEe B 3aBMCUMOCTM OT cofepxaHua CaO B
cocTaBe OblBaeT KalbLUMHUPOBAHHOE, MarHe3nanbHOoe Y JONOMUTOBOE.
MopowkoBas u3BeCcTb 06pa3yeTca MNpuM COBMECTHOM [OMOJe B
CMeLManbHOW MefnbHULE HEeraweHHOW W3BECTM, JOMEHHOr0 LUakKa,
3N1eKTPOTEPMOOCHOPHOrO  LWNaka W aKTUBHbIX  MUHEpPanbHbIX
[06aBOK.

[Mpon3BOACTBO M3BECTKOBOIO BAXYLLEro. B KayecTse cCbipbA
NPy U3roTOB/IEHUN BO3AYLUHOrO W3BECTKOBOIO BSXYLLErO WUCMOMb3Y-
eTcs kap6oHat Kanbumsa (Ca CO3). B cocTaBe Cbipbf MOTyT 6GbiTb B
HebOo/bLINX KOMWYEecTBax AONOMWTHI, TWUMC, KBapy, FNMHA W gpyrue
BellecTBa. M3BecTb 06xuraetca npu Temnepatype 900-1200°C. MMpu
3TOM BblgenseTcs aByokucb yrnepog (C02):

CaC0O3=Ca0+CCx>2

Kap6oHat marHusi (Mg CO3), KOTOpbIiA COAEPXMTCA B COCTaBe
Cbipba pa3naraeTcs npu o6xure. Mpu 06Xunre n3BecTHsKa o6pasyeTtcs
56% BO3ayLLHaA m3BecTb U 44% paByokuck yrnepoga (C02), kKoTopas
yneTy4nBaeTcs B aTMOChepy.

BbicOKoe copgep)aHne OCHOBHbIX okcugos (CaO+MgO) B co-
CTaBe M3BECTKOBOIO BSXKYLLEro MpuBOAMT K 06pa3oBaHMIO MnacTuy-
HOr0 BbICOKOKaYeCTBEHHOIO CBA3YIOLLETO.
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CopnepxxaHne He0B0XOKEHHbIX U MepeoboXKeHHbIX KYCKOB 13BECTU
6onbllue HOpPMblI OTpULATENILHO BAWSET Ha BSXKYLLEe CBONCTBa
13BeCTN. HeOBOMXOKEHHbIE KYCKM W3BECTU MPAKTUUYECKN HE UMEKT
BSOXKYLLEr0 CBOWCTBA, MEPE0BOXKEHHbIE KYCKW OYeHb MEASEHHO Tuj-
paTUpyrTCa MpU COMPUKOCHOBEHUU C BOLOW W YBENMYMBAKOTCA B
06beme, YTO NPMBOAUT K 06pa3oBaHWMiO TPELLMH B MaTtepuanax, no-
NYYEHHbIX HA OCHOBE M3BECTKOBOIO BSXKYLLETO.

M3BeCTHAK 06bIYHO 0GXUTAKOT B LWAXTHbIX Nedvax (puc.5.1).

Menko3epHUCTbIe  U3-
BECTHAKN MOTYT 06XWraTb-
€S BO BpalatoLLmxcs nevax.
[Ona  obxura U3BeCTHsKa
NCNoMb3yeTca yroib, Mpu-
POLHbIA ra3 v gpyrue Ton-
NUBHble Matepuansl. [Mpu
obxure yrna B cocTaBe
BAXYLLero obpasyerca 30-
na, a npu ob6xwure rasa
BSKYLLEe MNOMy4vaeTcs uuc-
TbiM. Kpome 3TOro neum Ha
rase MOXHO MexXaHu3upo-
BaTb M aBTOMaTW3NpPOBaTh.

Mpn o06xwnre n3BecT-
HAKa obpasyeTcs HeralleH-
Has 13BecTb B BUAe nopuc-
TbIX KYCKOB, KOTOpble fiB/1s-
toTCH nonypabpukaTom.
Monydabpukar, C LeNblo
OpveHTaunmM K noTpebuTe-
N0, U3MenbyaeTcs WM ra-
cuTCes.

laweHne wunssectn. C
LUenbl0 raweHns  K3BecTb

Puc.5.1. LLlaxTHas neys.
1-WwaxTa; 2-3arpy304Hoi MexaHU3M;
3- 30Ha nogorpesa; 4-30Ha 0OXura:
5-30Ha OCTbIBaHWS; 6-rpebeHb MOAAOLLIMIA
BO34YX; 7-MexaHu3m Ansa yaaneHus
000XOKEHHOW M3BECTN.

nepemMallnBaeTcs C BOAOWA:
CaCH-HXO Ca(OH)2
Mpun raweHunn obpasyetca Tenno B 950 kIx/kr. MNpouecc rawe-
HWUS M3BECTM COMPOBOXAAeTca OYypHOM peakuuei, 4TO MPUBOAUT K
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AVCMeprupoBaHnio mMaTepuana. 3TO eAUHCTBEHHOE MUHepasibHoe Bf-
Xyliee, KOTOPOe N3Me/bYaeTCs B pesynbTaTe XMMUYECKON peakLmu.

BbiCcOKas AMCMEPCHOCTb ralleHHol M3BecTU obecrneyuBaeT nna-
CTUYHOCTb W BOLOYLEPXKMBAOLLYHO CMOCOBGHOCTL BAXYLLEro. 3T0
MMeeT BOMbLLIOE 3HAYEHWE MpU NPUrOTOB/IEHUU CTPOUTENbHBLIX pac-
TBOPOB W APYroli NpoAyKLUMK, Ha OCHOBE M3BECTKOBOIO BsXYyLLero. B
3aBMCUMOCTM OT KO/MYEecTBa BOAbl-3aTBOPEHMSA o6pasyeTcs ruapart-
Has M3BeCTb (MYLUOHKA), N3BECTKOBbIV PacTBOP U U3BECTKOE MOJIOKO.

mapaTHas m3BecTb 06pas3yeTca Npu BBELEHWUMU B COCTaB W3BECTU
Kunenkyn 60-70% BoAbl; Npy 3TOM 006bEM M3BECTW YBENMUMBAETCHA Ha
200-300%. [@mapaTHas W3BeCTb COCTOUT W3 TOHKOM Agucnepcumu
Ca(OH)2 6enoro useta. E& cpeaHssi NNOTHOCTb B CBOGOAHOM COCTOSA-
HUM 400-450 Kr/m3 a B yNNOTHEHHOM COCTOAAHUM CPeAHsst MAOTHOCTb
coctasnseT 500-700 kr/m3

FmapaTHas U3BeCTb racuTcs B rmapaTopax HenpepbIBHOrO AeicT-
Bua. Mpy aTom o6pa3oBaHMe B 6GO/LLLIOM KO/IMYECTBE Tenaa WU BoAs-
HOro napa NPWBOAMT K MpeBpaLLeHnt0 N3BECTKOBLIX KYCKOB B TOHKO-
N3MENbYEHHYIO AUCNEPCUIO.

13BECTKOBbI pacTBOP MPUrOTOBAMBAKOT NYyTeM BBEAEHWUA B U3-
BeCTb-kunenky 200-300% Bogbl. Mpu 3TOM Macca ralieHHON M3BecTu
yBennumBaeTcs B 2-2,5 pasa 1 MaTepuan paclimpsercs B o6veme. Ans
MonyyYeHNs N3BECTKOBOrO MOMOKA B COCTaB WM3BECTU-KWUMEeNKn fobas-
nsetcs Bofda B Konuyectee 6onee 300%.

3BECTKOBbLI/ pacTBOP MOMy4alT B MOSHOCTHI0 MEXaHW3MpPOBaH-
Hble Liexax, B FaCU/ibHbIX MallMHaX M3 KYCKOBOI M3BECTW B MPUCYTCT-
BUM BOfAbl. 3BECTKOBbIA pacTBOP, MOMYYEHHbIA MO 3TOMY CMOCO6y,
MMEET BbICOKOE KaueCTBO M YCKOPEHHbI MPOLEecC raweHms.

Ha Hebo/blIMX CTPOUTENbHbLIX MAOWAAKAX W3BECTb racutcs B
cneumnanbHbiX AMax NyTéM MNepemMellvBaHUA WU XpPaHeHUs B TEYeHUU
[BYX Hefenb. MNpu raweHny M3BecTu, Mo 3TOMy cnocoby, KOIn4ecTBo
HeralleHol M3BeCTW AO/MKHO OblTh B Mpefenax HOpMbl, B MPOTUBHOM
C/yyae B pacTBopax v Apyroi NpoayKLuun o6pas3yroTcs TPeLUnHbI.

TBepaeHue nM3BecTu. [alleHHas M3BECTb HA OTKPbITOM BO34YyXe
nocTeneHHo cywunTea u npu ydyactum C02 TBepgeeT. Mpouecc Kap6o-
HMU3aLUN NPOUCXOAMUT Cnefyowmnm obpasom:

Ca(0 H)r+Co2=CaCo 3+H2

B npouecce TBepAeHMSA, YacTULbl W3BECTKOBOrO0 BSXKYLLENO

Ca(OH)2 npubnmkaroTcs mexgy coboil, ynaoTHAKTCSA, MOCTENEHHO
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KpUCTannu3yetTcsd M MpoUecc KpucTanamsauum ycyry6nsercs, 4to
NPMBOAUT K YBE/MYEHMIO MPOYHOCTM MaTepuana. [Ans YCKopeHus
TBEPLEHUS W3BECTKOBbLIX MaTepuasioB HeobXxoAuMMO UX Tepmoobpa-
60TKa. Tensio yCcKopsieT npouecc KapboHusaumm (KpucTannusaymm)
Ca(OHr.

HeraweHasa MonoTas M3BeCTb. TO Pa3HOBUAHOCTb U3BECTU W3-
roTaBfMBalOT MYTEM W3MESbYEHUS B CrneuuanbHbIX MeflbHUUax us-
BecTu 6e3 npenBapuTensHOro raweHus. CTpouTesibHble PacTBOpbl U
6eTOHbI Ha OCHOBE HeralleHol MO0TON U3BECTU BLICTPO TBEPAEHOT.

Mpn BBEAeHWM B COCTaB M3BECTW BOAbl B Konuuectse 90-150%,
ecnn rugpatauma (Ca0 H2) nponcxofut HenocpeacTBEHHO BHYTPU
matepuana, rugpataums CaO u npouecc KpucTanimsauumm yckops-
eTca. Tensno, KOTOPOe BbIAENAETCA NPV ruaparaumy U3BECTU, YCKO-
psieT npoLecc TBepAeHNUs CTPOUTENbHbLIX PacTBOPOB M GETOHOB Ha ero
OCHOBe.

B cocTaB HeralleHOW MOMOTON M3BECTW MOXHO BBOAWUTb MUWHE-
panbHble f06aBKN (LINaku, 30bl, U3BECTHSK W ApP.), BSXKYLLETO TaKoW
pasHOBMAHOCTM ClefyeT MCMO/Mb30BaTh Cpasy Moc/ie NpPUroToBMEHUS,
MHade afcopbupys M3 BO3fyxa Bfary OHO ObICTPO TepsieT BsXKyllee
CNOCOBHOCTb.

OCHOBHbIe CBOWCTBA M3BECTKOBbLIX BSXKYLLIMX. Bo3gywHas u3-
BECTb, UCMOMb3yemMas B MPOMbILUJIEHHOCTU CTPOUTENbHLIX MaTtepua-
noB 6bIBaeT TPEX copToB. Bo3ayluHas M3BeCTb [O/KHA OTBeYaTb Tex-
HUYeCKUM TpeboBaHUAM, NpuUBeLeHHbIM B Tabnuue 5.1.

Mo cKopoCTM rawieHus BO3fAyLUHas W3BECTb AeNUTCA Ha ObICTPO
racawytoca (40 8 MMUH.), cpegHe racswytca (4o 25 MuH.) K
MefdneHHOo racawytoca (6onee 25 MMH.). AncnepcHOCTb (TOHKOCTb
nMoMoJia) MO/IOTOM HeraweHHOW BO3AYLWIHOW M3BecTU Ne02 ¥ Ne0O8.
OcTaTKM Ha 3TUX cuTax AO/MKHbI 6bITb 1,0 1 1,5% COOTBETCTBEHHO.

HacbinHas nnoTHocTh ee coctasnset 800-1200 kr/m3. Bo3gyLiHas
N3BECTb MMEET CaMyt) HU3KYK MPOYHOCTb Cpefn MUHepasbHbIX BS-
Xywumx. Mpegen NpoYHOCTU MPU CXKATUM CTPOUTENbHLIX PacTBOPOB,
NPy UCMOMb30BaHUW TalleHHOW M3BecTu cocTasnseT nopagka 0,4-1,0
MTMa. Mo 3ToiA NpuyYnHe, copTa U3BECTW ONPeAensieTcs He Mo NPOYHO-
CTU a no coctaBy. MUHUMaNbLHOE COAEPXKAHUE TIMHUCTBIX U ApYrux
npumecei NPUBOAUT K YBEIMUEHWNIO aKTUBHOCTM M3BECTU U CKOPOCTK
rawieHus.

89



Tabnmua 5.1.
TexHnyeckne Tpe6oBaHUsA, NPeabABAEMble K BO3AYLIHOM
N3BECTU

lMokasaTtenu KanbLuTHbIE MarHesnanbHble 1 TngpaTHble copTa
copTa 13BecTu [,0/IOMUTOBbIE N3BECTM
copTa U3BecTu
! 2 3 1 2 3 1 2 3
KonuyecTso
aKTVBHOIO 90 80 70 85 7B 65 67 60 50
CaO+MgO
Konnyectso
Hemorocvs- 14
lmxea  3e-
peH

10 15 20 - - -

lMepeBO3Ka, XpaHeHWEe H UCNOIb30BaHNE NU3BECTU.

HeralwéHaa 13BecTb TPAHCMOPTUPYETCH B XKENe3HOLOPOXHbIX Ba-
roHax WM aBTOCaMOCBanax B HACbIMHOM COCTOSHMMW. [pu 3TOM, Heob6-
XOAMMO 3awmnuiate eé oT yBnaXxHeHusa. VI3BecTb NyLIOHKA U MoJoTas
N3BECTb MepeBO3UTCA B MAOTHO 3aKpbiBaeMbIX METaIMYECKUX eMKO-
cTAX (KOHTeliHepax), B CMeunanbHbIX NOMNITUIEHOBLIX MeLIKax 1 B
OUTYMUHUPOBAHHbLIX WU NPOMAc/NeHHbIX OYMaXKHbIX Mellkax. W3-
BECTKOBbI/i pacTBOP MepeBO3ST B CMeLManbHbIX KY30BHbIX aBTOCamMoO-
CBanax, U3BeCTKOBOE MOJIOKO B aBTOLUCTEPHAX.

M3BeCcTb MyLIOHKA Ha CTPOUTENbHbLIX MoLWafKax MoANeXuT xpa-
HEHWIO B CKNaJax KOPOTKWUIA NPOMEXYTOK BPEMEHW. VI3BECTb KUMENKY
MOXHO XPaHWTb Ha CTPOUTENbHbIX NAOWAaAKaX ANTEIbHOEe Bpems B
OTKPbITOM COCTOSIHUW U B HYXXHOE BPEMSA MOXXHO FOTOBUTbL U3 HEe U3-
BECTKOBbIE pacTBOpbl. CPOK XpaHEeHUs MOMOTOM M3BECTW cocTaBnseT
O0KOMO Mecsila, JanbHeillee XpaHue MpUBOAWNT K MeANEHHOMY CHM-
YKEHUIO €€ aKTUBHOCTH.

BosgyliHaa u3BeCcTb WCMNOMb3yeTcA MNpU MPUroTOBMEHUU CNOX-
HbIX 1 06bIYHbIX PacTBOPOB, ANS KNagKu Kupnuya u 6/10KOB, LUTYKa-
TYPOK, B KAYeCTBe BAXYLLUX MPU NOSYYEHUN KPaCOUYHbIX COCTaBOB.

W3-3a HM3KON MPOYHOCTM, BRaro M BOAOCTOMKOCTM BO3AYLLHAs
N3BECTb HE UCMOMb3YeTCs AN MOAYYEHWs PacTBOPOB M U3AENNIA, KO-

90



TOpble 3KCNyaTUPYIOTCA B YCNOBUSAX, rAe HabnogalTca atMocgep-
Hble ocajiKu.

Ha ocHOBe MONOTO M3BECTU U WM3BECTW NYLUOHKA MPOW3BOAATb
N3BECTKOBO-NYLILLONAHOBbIE U W3BECTKOBO-LU/IAKOBbIE TUAPaBINYe-
CKMe BsXYyLIMe BellecTBa. M3BECTKOBO-LUNAKOBbIE BSXYLIME MNONY-
4aroT NyTEM COBMECTHOr0O Momosia JOMEHHOrO LinaKa W BO34YLUHOM
n3sectn (20-30%). C uenbio ynydleHnsa npouecca TBepaeHus, B eé
COCTaB BBOAMTCS TUMNC B KonmyectBe 3-5%. Takue BSXYyLLME, B HOp-
MasnbHbIX YCMOBUAX, TBEPAEIOT MeAJ/IEeHHO, 0fHaKO npu obpaboTke ro-
pAYMM BNI@XHBIM BO34YXOM NPOLECC TBepAeHUs YCKOPSAETCS.

13BECTKOBO-NYLL0MAHOBbIE BSXKYLIME MOMy4aloTcsa MNyTeEM CO-
BMECTHOIO NMOMO/Ia U3BECTU U aKTUBHbLIX MWUHEPaNoB-TPenena, Onoku,
LmaToMUTa, ravexa u ap.

CTpouTefibHble pacTBOpPbl U 6ETOHLI HA OCHOBE M3BECTKOBO-LU/IA-
KOBbIX M W3BECTKOBO-NMYLLONAHOBLIX BSHKYLUMX OHW SIBASKTCA CTOMA-
KUMMN BO BJIXHbIX W YaCTUYHO BOLHbLIX YC/IOBUAX, O4HAKO HWU3KO MO-
PO30CTOliKMeE.

Bonblias yacTb BO3L4YLUHOW WM3BECTU UCNONL3YETCS NPU U3roTOB-
NeHWW CUNUKATHOIO KMpnu4ya u 6/10K0B, MOPUCTLIX, NErKUX U TAXKe-
NbIX CUNNKATHBLIX 6ETOHOB. MMpK NepeBO3Ke, XpPaHeHUU W UCNONb30Ba-
HUN BO3AYLUHOW WM3BECTU ClefyeT cobnofaTb Mepbl TEXHUKU 6e30-
MacHOCTW B CBA3M C TeM, YTO W3BECTKOBOE BAXYLLEE ABNAETCH Lie-
NOYHOWM Cpefoi M MOXeT OTpuuaTeNbHO BAMATL Ha KOXY U [biXa-
TeNbHbIE NYTU.

5.2.2. T'uncosble BAXYLNe

N3penus n fetann Ha OCHOBE TUMCOBbIX BSXKYLIMX MOMHOCTbIO
0TBEYalOT TPe6GOBaHWUAM TUrMeHbl. B cBA3M ¢ 6GonbWMMK 3anacamu
runca, ero LUMPOKO UCNO/b3YHT B CTPOUTENLCTBE.

3anacbl rMMCOBOr0 KaMHs LUMPOKO pacrnpocTpaHeHbl B Y36eKu-
CTaHe v Apyrux pecny6nmkax LieHTpanbHoi A3un. OHU OTInYatoTes
Mo coCTaBy.

MpoM3BOACTBO KOMMO3WLMOHHBIX CTPOUTE/bHBIX MaTepuasnos, B
YaCTHOCTW TMNCKAapPTOHHbIX NNCTOB, BEAET K BbIMYCKY B 6O/bLIOM KO-
NNYECTBE TUMCOBbLIX BSXKYLLMX.

IMncoBble BSXYLLMe MO cnocoGy MpOW3BOACTBA MOAPa3aensercs
Ha 060XOKEHHbIE B HU3KMX U BbICOKMX TemnepaTypax. HuskoTemmne-
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paTypHoe rmncoBoe BsKyLlee NOMy4yaloT NyTeM Nporpesa rmrncoBoro
KamHsa (CaS04-2H20) npu Temnepatype 110-180°C. Mpu 3TOM Cbipbe
4aCcTMUYHO 06€e3BOXUBAETCA:
CaS04 2H2(>CaS04 0,5H20 +|,5H2
BbicokoTemnepaTypHbIl rUNc (aHrMApuUT) NoayyarT NyTéM 00-
XUra rmncoBoro kamHa npu temnepatype 600-1000°C. B npouecce
06XKunra runcoBblii KaMeHb NOMHOCTLH 06€3BOXMBaETCA U 06pa3yeTcs
6e3BOAHbIA cynbdaT Kanbuua (CaS04). MNonyyeHHoe rMMNcoBoe BSi-
Xylee asnserca runc (3-mofugukalmm, KOTOpoe npu nomone npe-
BpallaeTca B 6bICTpPOTBEpAetoLLee BXKyLee (puc. 5.2).

Puc. 5.2. TexHonornyeckas cxema npou3BOACTBa MMMCOBOI0 BSXKYLLETO
B MMMCOBAPOYHOM KOT/E:
1-rpeiidiepHbliA MOCTOBOW KpaH; 2-0yHKEP FMNCOBOro KaMHsI; 3-T0TOYHbII
nuTaTens; 4-1leKoBas ApobuKa; 5-NeHTOUHbIA KOHBeep; 6-0yHKep 4s
XPaHEHMs TUMCOBbIX KYCKOB; 7-TapenbyaTblil NUTaTeb; 8-LUaxTHas
MeflbHULA; 9-YABOEHHbIN LUMKOH; 10-UMKOHHas 6aTapes;
11-BeHTUNATOP; 12-hMNbTPbl pyKaBHble; 13-Kamepa NblfecocHas;
14-1wHekn; 15-6yHKep A1 HEOBOXOKEHHOIO0 MONOTOrO runca; 16-kamepa
TOMJIeHMS; 17-runcoBapoyHbIil KoTenb; 18-anesatop; 19-6yHKep Ans
XpaHeHUs TUMCOBOr0 BSXKYLLEr0; 20-KOHBeep nojadn BsXKYLLEro.

mncoBoe BsxyLlee a-moguukaumm CasS04 0,5HD nonyyaioT B
npotecce TepMmoobpaboTke npu Temnepatype 95-100°C B aBTOKNaBax
nog pasneHvem 0,15-0,6 MMMa. Mpu nomone runca a-mogugukauum
06pa3yeTcs BbICOKOMPOYHOE TUMCOBOE BSXYLLee. [UMCOBble BSXY-
Wwre a n "-mogumMKaumiA OTMYaloTCA N0 XapakTepy pasMepoB U
KpUCTanoB.
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KpucTanibl rMncoBoro BSXYLLEro a-mMoguuKaLmm oTanyaloTes
KPYNHOCTbIO, Ur0NbY4aTOCTLIO U ANUHHOMPU3MEHLIM COCTOSIHUEM MO
CPaBHEHMIO C BAXYLWUM ~-mopncumkaummn. Kpuctanabl runca P-mo-
ONUKaLMN HA3KOM pa3MepHOCTU MUMEIOT HeOomnpeaeneHHyo (opmy.

Mpon3BOACTBO TMMNCOBOr0 BAXYLLEro. MMncoBoe Bsxyllee 06-
pasyeTcs npu yAaseHUn U3 rMrncoBOr0 KaMHS XMMWUYECKN CBA3aHHOM
BOAbl B KonuuectBe 75 % no macce. NMyTém nomona 060XOKEHHOrO
rmnca B BUAE KamHs, Moay4valoT ObICTPO TBEpAeloLLlee rUrcoBoe BS-
Xyulee. C y4eTOM 3TUX (paKTOPOB MPUrOTOB/IEHWE TUMCOBOIO BSXY-
Lero nofpasgensercs, yCNoBHO Ha 3 cnocoba:

- T'MNCcoBbI/i KaMeHb APO6BUTCA N3MENbYAETCA U 0BXMTaeTCs;

- TMNCcoBbIfi KaMeHb APOBUTCA, 06XKMraeTca U U3MeNbYaeTCs;

- TUNCcoBbIN KaMeHb ApOBMTCH, MpPONapMBaeTcs MOL BbICOKMM
[aBneHneMm, 3aTeM CyLLIMTCA U U3MefibyaeTca.

FnncoBbIi KaMeHb MpeBpalLlaeTcs B FUMCOBOE BSXYLLee MyTEM
TepmMoo6paboTKM B rMNCOBAPOYHOM KOT/IE, BO Bpallalowuxcs nevax,
cywunnbHoM 6apabaHe, LIaxTHON MefnbHUUE W B Ap. annapartax. [wn-
COBapOYHble YCTaHOBKW ObIBAIOT MEPUOAUYECKOr0 U HEMpepbIBHOIO
fencteua. O6BLEM rMNCOBapOYHOro KOT/a NepumoMyeckoro AencTBus
cocTaBndeT 3-15 m3. Bo3ayx, NMOAOrpeThiil B HWKHEA 4acTW KOTNa,
npy NPOXOXAeHUW Tpybax B HUXKHENR, cpefHeill n BepxHeil uacTeid
KOTNa 06e3B0OXMBAET YaCTUYHO MMMNCOBOE CbIPbE.

[po6neHHbI, BbICYLLIEHHbIA WU U3MENbYEHHbIA B Me/IbHULIE TUM-
COBbI1 KaMeHb 4Yepe3 3arpy304HbIil NIOK NOAAETCA B FMMCOBAPOUHBIi
KOTe/b U HENPEepbIBHO MepeMellnBaeTcs B TeyeHMn 1-3 4yacos fona-
CTAMM, YCTAHOBNEHHbIMW Ha BepTUKaNbHbIA Ban. O60XOKEHHOe run-
COBOEe BsXYLlee Yepes cneunasibHOe 0TBEPCTUE HVDKHER vacTu KoT/a
nofaeTca AN co3peBaHns B 6YHKep U BblAepXXUBaETCA B TeUEHUU 20-
40 MuH. B GyHKepe K3-3a MOLOrPeTOro COCTOSAHUSA MPOAYKLMU, Heo-
06XXeHHbIe YacTuLbl TMNCOBOr0 KamMHs 06€3BOXKUBAKOTCA.

Mpn 06>Xunre rMNcoBOro KaMHsA BO BpaLlalownxcs neyvax, nogor-
peTble TOMMAUBHbIE rasbl YaCTUYHO 00E3BOXUBAIOT Chlpb&, KOTOPOE
[BUraeTca NPOTUB [BMXEHWW MOLOrpeTbIX rasoB M 06pasytoT nony-
BOAHbIN runc. OBOXEHHbIA TMNC U3MeNlbyYaeTcs B LUAPOBON Mefb-
HuLE.

MNCOBbI KamMeHb OJHOBPEMEHHO MOXXHO 06XXMUraThCsl U U3MESb-
yaTbcsA. C 3TOW LeNblo UCMOMb3yeTcs LWapoBas Me/bHUUa. 3TOT cno-
c06 ABNAETCA HEeNpepbIiBHbIM, U3Me/IbYEHHbIE B LUAPOBOA MefbHULE
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yacTULbl TUNCOBOIO KaMHs 06€3BOXMBAOT C MOMOLLbI MOTOKA Mo-
MYTHbIX MOAOTrPETbIX Fa30B W FMMNCOBbIE YACTHLbl OCAXAAKTCA B Crie-
LManbHbIX LMKIOHAX.

TBepAeHMe TUMNCOBOTO BsXYLLEro. MMNCOBOe BsXYyLLee Npu ne-
pemMelnBaHUN C BOAOI 06pasyeT [ABYBOAHbIA TUMC U 3aTBepheBaeT,
npeBpaLlascb B rMMNCOBbIA KaMeHb:

CaS040,5H0 15H20=CaS042HD

CornacHo Teopuu TBEPLEHMA MUHEPA/IbHbIX BSXXYLINX BELLECTB
npodgeccopa A.A. BaiikoBa, MpouLecc TBepAEHUM T[UMCOBOr0 BSXKY-
LLero NpouCxXoguT B TpW nepuoja, B NepBOM Mepuofe YacTuubl rumn-
COBOr0 BAXYLLEro pacTBopAloTCA B BOAE W U3 MONYBOAHOrO runca
obpasyeTca [ABYBOAHbIA runc. Manasd pacTBOPUMOCTb ABYBOAHOTIO
rmrnca B BOAe NO CPaBHEHWMIO C MOMYBOAHbLIM FMNCOM MPUBOAUT K 06-
pa3oBaHWI0 NepeHackblWweHHOro BOAHOIO pacTeBopa W3 MonyBOAHOr0
rmnca, KOTopblii 06pa3yeTcs B pacTBOpe B OTAE/bHOM COCTOSHUKU. Bo
BTOPOM nNepuoje B pe3ynbTaTe HeMOCPeACTBEHHON peakuun nony-
BOAHOrO runca ¢ BOAOR, 06pa3ytoTCs MUKPOKPUCTaN/bl U HACbILLEH-
Has kKonsougHas macca (refib). B TpeTbeM nmepuoge KONAouaHble vac-
TULUbl [BYBOAHOIO rumnca MepekpucTaIn3yoTCa Ha OTHOCUTE/IbHO
KpynHble KpucTanibl. MUKpokpucTanibl 06pasyoT KpUcTananyeckmne
nperpagbl 1 B pe3ynbTate B3aMMHOr0 COELMHEHWSA NpeBpallalTca B
TBepAoe BELLECTBO.

[Ona ycKopeHus TBepAeHUs TUMCOBOE BsKYLLUee MOLOrpeBaeTcs
npu Temnepatype 60-70 C. Mpu rugpataumm 1 Kr TMNCOBOr0 BSXY-
wero BbigenseT 133 k/px TensoBoli 3Hepruu, KOTopas YCMELWHO WuC-
nonb3yeTcs Npu NoayyYeHUn U3LeNnii u3 runca.

OCHOBHbIe CBOICTBa rMNCOBOro BsKyulero. MAOTHOCTL run-
COBOr0 BsXyLlero -2,6-2,75 r/cm3 HacbiNHas CcpeaHAs MNOTHOCTb
-800-1100 Kr/m3 1 cpefHas MAOTHOCTb NpU YNAOTHeHWUn -1250-1450
Kr/m3.

HopmanbHas rycrorta rmncosoro Bsxyulero cocrtaenset 50-70%
pacxofa BOAbl U OHa 3aBUCUT OT AWCMEPCHOCTU rumca U Konnmyectsa
npumeceil. [ns ymeHblUeHUS pacxofa BOAbl B COCTaBe FMMNCOBOr0
BSXKYLLLEro BBOAATCA pa3/inyHble OpraHuyeckre nnacTugukaTopsl.

MNcoBble BAXYLLME B 3aBUCMMOCTU OT MepuMoga CryLieHus nog-
pasgensTca Ha TPy rpynnbl: A-6bICTPOro cryieHns (Ha4yano-2 MUH.
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1 KoHel, 15 MUWH.); B-HOpPManbHOro CryweHums (Havano 6 MWH. U KO-
Hel, 30MUH.); B-MeafieHHOro cryleHns (Hadano CrywieHns He MeHee
20 MUH.).

Mo MOCTy BbINYCKaKOT TMMNCOBbIE BAXYLUME MO MPOYHOCTU MPU
coxatum (MMNa) 12 mapok: -2, -3, -4, r-5, r-e, r-7, r-10, r-13, r-
16, -19, -22, I'-25. MNpu 3ToM npegen NPOYHOCTU NpU U3rnbe Ha
KaXX0/ MapKun He Hke 1,2 10 8 MI1a COOTBETCTBEHHO.

Tak Kak TUMNC ABASETCA BO3AYLUHbIM BSXKYLLMM, €ro NpoYyHOCTb
CHWKAETCA BO BIAXXHOM W BOLHbIX YCMOBUAX. [N yBeNnnyeHus Bfa-
roycToM4MBOCTM CneayeT BBOAMT B €r0 COCTaB MOMOTble [OMEHHbIE
WNaKN N NONMUMEPHbIe CBA3YIOLLME WM HAHOCUTL Ha MOBEPXHOCTb
rMMCOBbLIX M3Aenuii 1 aeTaneli BOAOCTONKME NaKOKPacoYHble COCTaBbl
N MNEHKMN.

MpumeHeHWe TMNCOBbLIX BAXYLWUX. [OTpebuTeNsM CTpoUTeb-
HbIA TUNC AOCTABASAIOT B MeLLKax WAM HaBajioM B BaroHax W aBTOMa-
WKHax. 'unc HeynakoBaHHbLIN B creynanbHbIX Mellkax cnefyet 6e-
peyb OT YBNKHEHUA W 3arps3HeHuns. B no6oM ciyyam He peKoMeH-
ZlyeTcsl JONTOCPOYHOE XPAHEHME TUTNCOBOI0O BAXYLLErO.

Ha oCHOBe CTPOMTENIbHOrO rurnca NpPou3BOAATCA MEPEropoLoYHbIe
NAnTbl, ManorabapuTHble NaHenu, nasorpebHeBble 6/10KKM, TMNCOKap-
TOHHbIE U TUMCOBO/IOKHUCTbIE NINCTbI, BEHTUNALMUOHHbIE N apXUTEK-
TYpHbIE JeTanu 1 ap. usgenusa. M3 cTpouTenbHOro runca M3rotaenu-
BAlOT MPOCTbIE W CNOXHbIE LUTYKATYpPHbIe PacTBOPbl, OTAENOYHbIE
LBETHbIE 1 pefbehHble PacTBOPbI U AP. NPOAYKLMIO.

[MpOYHOCTbL MPU CXaTWUW BbICOKOMPOYHOIO FTMMCOBOr0 BAXKYLLEMO
coctaBnset 15-25 MIlla, M3 HEro M3roTaBAMBAlOT 3NEMEHTblI CTEH,
cOOpHbIe NeperopofoUHble MNUTLI, apXUTEKTYPHbIE AeTanu 1 op. u3-
fenwus.

P OpPMOBOYHBIA TUMC UCMONb3YEeTCA AN WM3roTOBAEHUS (hOopM B
Npon3BOACTBE KepaMmuyeckux u hapopo-hasHCOBbIX U3LeNMNA.

5.2.3. MarHesunanbHble BAXYLLMe
MarHesnanbHble BSXYLLME COCTOAT M3 okcuga marHua (MgO) u
6bIBalOT B BMAE KayCTMUYECKOro MarHe3uTa U KayCTU4YecKoro Aoso-

MuTa. MarHesvanbHble BSXKYLUME TBEPAET B MPUCYTCTBUM BOAHbLIX
pacTBOPOB X/0pUAa MarHWs UM cynbhata MarHus. MarHesuanbHble
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BSXKYLLME MOAyYatoT NyTEM 06XuUra marHesuTa (4osoMuTa) npu Tem-
nepatype 750-850°C:
MgCa03=Mg0 +CC=2

Mepuog CryleHns KaycTMyeckoro MarHesuTa HaudnHaeTcs mocne
20 MWH. W KOHel, TBepAeHUA A0 6 yac. KaycTuuyeckuii MarHesuT Bbi-
nyckawT cnegyrowmx mapok: 400, 500 n 600 (krc/cM2) BSXKYLLErO
pocturaeT 1000 Krc/cm2

KaycTuyeckuii 4onoMUT MOAy4YalT MyTem 06Xura nNpupogHOro
ponomuta (CaCO3-M8CO3). Mpucytcteue csobogHoro CaCOs B co-
CTaBe KayCTMYeCKOro AonomMnTa 4aéT OTHOCUTE/IbHO HU3KOE KauyecTBO
MO CPaBHEHWIO C KayCTUYECKMM MarHesuToM. KaycTuyecKkunin foNoMuT
BbiNyckatT mapok: 100, 150, 200 n 300 (krc/cm?2).

MarHesmanbHble BSXXYLIME MMEKOT XOPOLUYH CUAY CLEMneHns ¢
OpraHMYecKUMK 3anofIHUTENSAMU-APEBECHBIMIU CTPYXXKaMW U ONU-
Kamu, CTebnsiMM KeHatha 1M XnonyaTHUMKa 1 ap. B cBA3KM ¢ 3TUM, Ha ocC-
HOBE MarHe3nasibHbIX BSXKYLLMX N3r0TaBNMBAOT TEN/IOM30NALMNOHHbIE
n3genus B Buge pubponuTa, KCcunonuta, apboamTa, a TakxKe U3HOCO-
YCTOWYMBBIE MOMbI, NECTHUYHbIE MOKPLITUA U Ap. U3AeNus.

5.2.4. YKXNAKOE CTEKNO U KNCNOTOYMNOPHbIA LLEMEHT

Xugkoe ctekno. XXuAKoe CTEK/I0 ABNSETCA BOLHbIM KOMIOUS-
HbIM pacTBopoM cunmkaTa Hatpusi (Na20n Si02) unu cunmkaTa Kanms
(K20n Si02), nMmeeT XenTblil MAM KOPWYHEBbLIA LBeT. [NOTHOCTb
50-70%Horo BoAHOro pacteopa coctasnset 1,3-1,5 r/cm3.

XKungkoe cTekno nosy4yarT NyTeM pacnfiaBneHns npu Temnepa-
Type 1300-1400°C pacTBOpa MOJIOTOrO YMCTOr0 KBAapLLEBOro Necka u
cogbl (Na2C03) nnmn notawa (K2C03). PacTBop 6bICTPO OXnaxgaeTcs
n obpabaTtbiBaeTca napom nog gasneHvem 0,4-0,6 MIa B aBTOKNaBe,
4TO NPUBOAMT K 06pa30BaHUI0 XXUAKOr0 CTeKna, BO3AYLUHO-BSXKY-
LLero BeLLecTBa XXenToro U CMHeBaToro LpeTa.

MpoLecc TBepAEHMUS XUAKOr0O CTeKna YyCKopseTcs Mpu BBEAEHUU
B ero COCTaB B KayeCTBe KaTa/sm3atopa KPeEMHEe(pTOPUCTOro Hatpus
(Na2 SiF6). >Xnakoe CTEK/IO CAYXUT B KAYeCTBE BSHXKYLLEro nNpu M3ro-
TOB/IEHUN KUCNIOTOCTOMKUX U XAPONPOUHbIX GETOHOB, CU/IMKATHbIX
KpacoK, KOMMO3nLMiA AN YNAOTHEHUS TPYHTOBLIX OCHOBaHUIA.

KncnoToynopHblii LEeMeHT NoayyalT nyTéM COBMECTHOrO Mo-
MONa KBapLEBOro rMecka M KpemMHepTOpuUCTOro Hartpus. Bo3moxeH
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cnocob 0TAebHOro NomMosia KOMMOHEHTOB C NOC/eAYOLWMM UX Mnepe-
MeLuMBaHMeM. BMecTO KBapLieBOro Necka MOXHO MCMO/b30BaTb MO-
NoTble NPUPOAHbIE KAMHW NOA06HbIe aHAe3nTy. [pu nepemeLLnBaHUN
KUC/IOTOYMOPHOMO LEMeHTa C BOAHbIM PacTBOPOM >XUAKOFO CTEK/a,
KOMMNo3numus o061afaetT BSXKYWMUMK CBOWCTBaMU. CrylleHMe BsXKY-
wero HaumHaeTca nocne 30 MUH., Npofo/MKaeTcs 40 6 yac. KucnoTo-
YNOPHbIV LIEMEHT TBEPAEET Mpy TemnepaType 6onee 10°C.

PacTBopbl, 6eTOHbI W Ap. MaTepuanbl Ha OCHOBE KUCNOTOYMOp-
HOM0 LeMeHTa SBAAIOTCA CTOMKMMW B MUHEPA/bHbIX, OpraHN4ecKux
KMCNoTax, OAHaKo Lenoyn, docgatHble n PTOPUAHbIE KUCAOTbl U
BOJA paspyLlaloT M3fenns Ha ero ocHose. lpu M3roToBMEHWM pac-
TBOPOB U 6ETOHOB Ha OCHOBE KWC/0TOYMOPHOrO LieMeHTa cneayeT uc-
No/nb30BaTb B Ka4yeCTBE KWCNOTOCTOMKMUX 3aMONHWUTENE TPaHUTHBbINA
webeHb 1 ap.

Matepuansl N WU34eNns Ha OCHOBE KWCMOTOYMOPHOMO LEMeHTa
MCNONb3YKTCA NpU (YTEPOBKE XUMUYECKMX annapaToB B XUMWU-
YECKON MPOMBILLIEHHOCTU, MpW CTPOUTENLCTBE CKMAAACKMX MOMe-
LLEeHWIA, pe3epByapoB W [Ap. COOPYXXeHWA B KayeCTBe 3alUTHbIX
MaTepuanoB OT arpecCUBHbIX BO3AENCTBUIA Cpea,.

5.3. TngpaBnmyeckune BXYyLne BeLlecTsa
5-3.1. Tmpgpasnnyeckas U3BecTb

MmapaBnuueckas M3BeCTb MofiydaeTcs MNyTéEM o6Xura meprenu-
CTbIX W3BECTHSKOB npu TemnepaType 900-1100°C. MNpun obxure mep-
re/IMCTbIX N3BECTHAKOB 06pa3ytoTcs n3eecTb (CaO) M HU3KOOCHOBHbIE
MuHepanbl - 2 Ca0Si02 CaO AMO3 n CaO Fe2C8, KoTopble npu-
AT TuApaBaAMyeckue CBOWCTBA BSXKYLLEMY, 4TO obecneynBaeT
BNaro- 1 BOAOCTOMKOCTb FMAPaBANYECKOI N3BECTH.

mopaBnuueckas M3BecTb TBEPLEET B TeUeHWUU 7 CYT. B BO3AYyLU-
HOIi cpefe, 3aTeM NPOLO/MKAeTCs B BOAE M MPOYHOCTbL YBENUMBAETCS.
Mapka BSXYLLEro N0 NPOYHOCTW NpK cxaTum (28 cyT.) cocTaBnsieT 2-
10 MMa. mapaBnnyeckas M3BECTb MCNOMb3YETCA B MOSIOTOM COCTOA-
HUM 1K B BuAe rawéHHoro tecta. OHa NPUMEHsieTca Mnpy NoayyYeHnn
0ObIYHbIX W CNOXHbIX KMAA0UYHbIX W LUTYKATYPHbIX CTPOUTENbHbIX
PacTBOPOB, HM3KOMPOUHbLIX 6eTOHOB. [py NepeBO3Ke, XpaHeHUU cre-
fyeT 6epeub BXYyLLee OT yBnaXxHeHWs. BinM3kue no coctaBam U Tex-
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HOMOTUAM K TAPaBANYECKON N3BECTU CTPOUTENbHbIE PACTBOPLI GbINN
MCNOMb30BaHbl NPY CTPOMTENLCTBE APXMTEKTYPHbIX NaMATHUMKOB Ca-
MapKaHfa, XuBbl, LLlaxpuca63s, Byxapbl 1 Apyrux UCTOPUYECKUX FO-
POAOB, B KAYeCTBE PacTBOPA A/ KNaAKN KMPNMYa 1 WITYKaTypKK.

5J.2. PoMaHuUeMeHT

PomaHLeMeHT nony4varoT NyTém 06Xura npu temnepatype 900°C
MepreIcTbiX W3BECTHAKOB W MAarHesuTOB, KOTOPble COZepXaT B
cBoéM coctaBe 20% wu 6onee rauHbl. Ob6pasytowmecs npu obxure
HW3KOOCHOBHbIE CU/IMKATbI W alOMUHATLI KaibLusa NpuaaroT poMaH-
LEMEHTY ruapaBauMyeckne CBOWCTBA. pyn 06XWre cbipbsi B COCTaBe
poMaHLemeHTa obpasyeTcs cBOO60O4HAA M3BECTb B KONn4ecTee 2-3%.

BeefeHne B cocTaB pomaHuemeHTa 3-5 % runca n 10-15%
OMOKMW, AMaTOMUTa, Tpenena, ravexa v ap. akTUBHbIX MUHepasbHbIX
[006aBOK MPUBOAUT K YYULLEHUIO TUAPaBIUYECKUX CBONCTB pOMaH-
LuemeHTa. PoMaHUeMeHT npomn3sogAT 3 mapok: 2,5; 5,0 n 10 MIMa. Ero
MCNONL3YIOT MPU NONYYEHUU HU3KOMAPOUHbIX CTPOMTENIbHBIX pac-
TBOPOB U GETOHOB.

S3J. MNopTnaHguemeHT

Obuwue ceefeHua. MopTnaHALEMEHT Nofy4valoT nNyTem 06Xwura
npu temnepatype 1450°C cmecu M3BECTHAKA W FWHLI B ONpejesieH-
HbIX COOTHOLLEHMAX W pa3ManbiBaHWEM 06pa3yloLerocs KavHkepa
npu BeefeHUN B ero coctasB 3-5% runca n 15% rugpasnnyecknx go-
6aBoK. KnunHkep o6pa3yeTca B BUAE MOPUCTLIX LUAPMKOB W ABNSETCA
nonythabprukaTtoM npu NonyyYeHUu LemeHTa. BeegeHue B cocTaB Le-
MeHTa npuv nomone runca, ocdormunca n Goporunca perynupyet
CPOKMW ero TeepfeHus. Mnppasnnyeckue fo6aBKU NPUAAIOT LEEMEHTY
B/laro- M BOAOCTOWKOCTb. B kauecTBe rugpaBnMyeckux [o6aBOK uc-
MoMb3yrTCA TNIMeX, ONOoKa, ANaToOMUT, Tpenes, 3neKTpodochopHbIe
LUNAKK, 3071y KaMeHHOro yrnig v Ap. MPUPOLHble U WUCKYCCTBEHHbIe
MUHepasbl.

MopTnaHauemMeHT co3faH U omumanbHO npusHaH B 1824 r., oa-
HoBpemeHHO E.YenueBbiM (Poccua) u k. AcnguHom (AHrnunsa). B
co3faHnun 1 pa3paboTke TEXHONOMUU HOBbIX BMAOB NOpTAaHALEMEHTa
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60/MbLUYIO 3ac/lyry MMEIT yyeHble Y3b6ekuctaHa C.TyxTaxofKaes,
W.Tawnynatos, T.ATaky3ues, 5.HygenomaH u gp.

KnnHkep. KauyecTBO M CBOWCTBa MOpPTNaHALEMEHTA 3aBUCUT OT
CBOWCTB K/IMHKepa. B cBOIO ouepedb, CBOMCTBA KNMHKepa 3aBMCAT OT
BUAA Cbipbsi M YC/OBUIA 06xura. KnuHKep COCTOMUT M3 CBOOOAHBLIX
OKCUOB W UX MUHepanbHbIX coeAnHeHWi. KnuHkep obpasyetcs, B
OCHOBHOM, KpUCTa/I/IMY4ECKOIN N YaCTUYHO, CTEKNOBUAHOMN CTPYKTYPSI..

XUMMNYECKMIA COCTaB K/MHKepa BKOYaeT B cebs crefytoLine
okcuabl (B % no macce): Ca0-63-66; SiOr 21-24; A120 3-4-8 n Fe 3
2-4. Kpome 3TOro B He6oMblwMX KonmyectBax umetotcs MaO, S03
Na20, K2, a takke THO2 Cr203, P20 5 OcHoBHble 4 okcupga co-
cTaBnsatoT 95-97% KnuHKepa. B npouecce 06Xura KnMHKepa oKCufpbl
00pasyloT CUAMKaTbl, allOMUHATBI U antoMogeppuTbl B BUAE MUHe-
panbHOW KPUCTaN/IMYECKO CTPYKTYPbI.

B MyHepanbHbIA COCTaB KAMHKepa BXOAAT: anuT, 6enut, uenut |
(TpexkanbumeBblii cunnkaT) u uenuT Il (YeTbipexKanbLMeBbIA antoMo-
theppuT).

Anunt 3Ca0’Si02(CjS) sBnsieTcs OCHOBHbIM MWHEPANOM K/WH-
Kepa, onpefensieT CKOPOCTb TBEPAEHUA W NPOYHOCTL LemeHTa. B co-
CTaBe KIMHKepa anuT coctasnsfet 45-60%. B ero coctase MMeroTCA
MgO, A120 3 P20 3 Cr20 31 T.M., KOTOpbIe BAUAIOT Ha CBOICTBA a/nTa.
Kpuctannbl anuta UMEKT yA/IMHEHHYIO hopmy (3-20 MKM) 1 yBenu-
YMBaKOT aKTUBHOCTb LIEMEHTA.

Benut 2Ca0-Si02(CiS) saBnseTcs BTOPbIM OCHOBHbIM MWHEpPa-
NOM K/MHKepa, o6ecneymBaeT yBesMyeHWe MNPOYHOCTU LEMeHTa no
ncTeveHUn BpeMeHn. B cocTaBe kKnnHKepa 6enut coctasnset 20-30%
M B HayafbHOW cTaguu rugpatauuu TBepaeeT MefAneHHo. B ero co-
cTase umeetcs A120 3 MgO, Fe20 3 Cr20 3u T.n. B Konunyectee 1-3%.

Mocne o6xura KAUMHKepa Mpu MOCTENEHHOM OXNaXAeHUW npu
TemnepaType 525°C BmecTo p-C2S o6pasyeTca v-C2S, 4To NpUBOAUT K
paspyLUeHno CTPYKTYPbI U NPeBpaLLeHnto KMHKepa B NOPOLLOK. Mpu
3TOM 00beM K/MHKepa yBenuuuBaetcs Ha 10%, nnoTHocTb p-C2S
yMeHbLlaeTcs ¢ 3,28 r/cm3 fo 2,79 r/cm3 npu obpaszosaHum V-C2S.
O6pasytowmitca v-C2S go 100°C TemnepaTypbl He BCTYMNaeT B XUMU-
YECKYH0 peakLUMK C BOAOM U He 06MafaeT BSXKYLLMMU CBONCTBaMMU,
No3TOMYy K/IMHKep ObICTPO OXNaxpgaeTcd B CheuuanbHbIX  X0so-
OWNbHBIX ycTaHoBKax. Kpome 3aToro npucytcTteBue okcugoB Al20 3
MgO. Fe”, Cr203 (1-3%) crabunmsnpyrot cTpykTtypy P-C2S wu
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CNoco6CTBYIOT npupawieHmto v-C2S. CocTaB KAMHKepa COCTOUT W3
anuTa n 6enuta B 06Wem KonuyecTBe 75-80%, 4uTO onpegenset
OCHOBHble CBOWCTBA MOPTNaHALEMEHTa.

TpexkanbuueBblii antommuHat 3CaO'Al203(C3A) B cocTaBe
KNUHKepa coctaBnseT 4-12%, obpasyeT Kpuctanabl pasmepom 10-15
MKM. OH GbICTPO BCTYMaeT B peakuuio ¢ BOAOW 1 06pasyeT rmipomu-
Hepan, OLHAKO He WMeeT BbICOKOW MNpoYHOCTM. [10THOCTb
3Ca0A120 3cocTaBnseTt 3,04 r/cm3, 4TO B cynb(aTHbIX cpefax ABNs-
eTCA NPUYMHON XMMWUYECKOW KOPPO3UW, U MOITOMY B COCTaBe K/WH-
Kepa Konmyectso C3A He JO/HKHO npesbiwaTh 5%.

UeTbipéxKkanbumnesblini  antomodepput 4Ca0-Ab03-Ee203
(C4AF) B cocTaBe KnuHKepa coctaenseT 10-12%. Ero nnoTHocTb 3,77
r/cm3. CKopoCTb rugparanmm cpefHsas v 60MbLIOro BAUAHUA Ha CKO-
pOCTb TBEpPAeHWA UemeHTa He umeeT. CTeKo/NbHOe COCTaBfAlolLee
KAMHKepa, Kak NPOMEeXYTOUYHbIA mMaTtepuan, coctasnset 5-15% u co-
CTOUT M3 OKcMAoB Al120j, MgO, Fe203 K2 31 Na.

OKcug MarHus BXoguMT B COCTaB antoMOPeppuTHON hasbl U KWH-
KEPHOro CTekna Unn MOXEeT 6blTb B CBOOOLHOM COCTOAHWUU. OueHb
Mef/ieHHaa rugpaTtauns MgO M KONUYecTBO OKcuia B COCTaBe Le-
MEHTHOro KamHs 6onee 5% npuBOAUT K HEPaBHOMEPHOMY W3MEHe-
HUIO B 00beMe M K paspyLleHUI0 MaTepuanos, M3rOTOB/EHHbIX Ha
3TUX LiEMEHTAX.

B coctaBe knmHkepa CaO MOXeT 6biTb B CBOGOLHOM COCTOAHUM.
Mpun yBenuyeHnn konu4vectsa okcuga CaO 6onee 1%, B pesynbTaTe
rugpatauuu obpasyetca Ca (OH)r, koTopblii NpUBOAWUT K HepaBHO-
MEpPHOMY PacCLUVPEHUNIO LieMeHTa. MMAPOOKCUAbI HATPUA U Kanus fB-
NATCA antomMoeppuTHON ha3oil KNMHKepa 1 B COCTaBe LIEMEHTA Obl-
BalOT B BMAE CY/Ib(PaTOB.

Mpon3BOACTBO KJIMHKEpPA.

MpM nNpou3BOACTBE K/AMHKepa Cbipbé cocTouT u3 75-78%
N3BECTHAKOB N U3 22-25% rnunHbl. [ns oboraweHns coctaea Cblpbs, B
ero coctaB BBOLATCA KOMMOHEHTbI, KOTOPble COCTaBAT OAUH U3 CTPYK-
TYPHbIX OKCUAOB. NS yBeNMYEHUS KOJIMYECTBA OKCUAA KPeMHUS B
COCTaB Chbipbf  BBOAAT KONYe[AHOBble Orapku uwam pygabl. Kpome
3TOro, NpY MPOU3BOACTBE LEMEHTA UCMOMb3YIOTCA LWMaKM U Apyrue
NPOMbILLU/IEHHbIE OTX04bl. B coctaBe oTxofoB Moryt 6biTb CaO
5-60%; Si02 25-30%; A120 3 2-5% 1 gp. okcuabl -3-8%. BeegeHune

100



3TWX MOMYroTOBbIX KOMMOHEHTOB B COCTaB LEMeHTa YMEHbLUaeT
pacxog tonnuea Ha 20-25%.

Mpn 06XWre KAMHKEpPa B OCHOBHOM WCMOMb3YeTCA NPUPOAHbIV
ras, B YaCTHbIX C/y4yasiXx KaMeHHbIA yronb u masyT. [pu wuc-
NoMb30BaHMN MPUPOAHONO rasa 06pas3yeTcs UMCTbIA KAMHKEp, a npu
06Xure gp. TonaMBa B cocTaBe KAMHKepa obpasytoTca 10-20% Hexe-
naTe/lbHbIX NPUMECENA.

Mpouecc npou3BoAcTBa: [0Oblya M [oCTaBKa Ha 3aBoj WU3-
BECTHSAKA W NNHbI; NMOATOTOBKA CbIpbs; MOMyYeHWEe KIMHKepa NyTem
06Xura colpbs; BBeAeHUM A0 15% rugpasnvyecknx f06aBOK; pasme-
LLeHVe LleMeHTa B CKnagbl.

O6GXMUT KNUHKepa OCYLLECTBMISETCA BO BpaljarolimMxca neyax 3
cnocobamu: Cyxoii, MOKPbIA U KOMOUHMPOBaHHbIN.

Mo MOKpOMY crocoby KOMMOHEHTbI Cblpbsi pa3MasibiBatoTCsA pas-
NNYHBIMK  crnocobamu, MNepemMeLlnBaloTCa M C  NOMOLLbIO  BOAbI
aucneprupytotca. O6pasyrowwmines LWiam-mMacca ¢ NoMoLLbH HacoCoB
oTnpaenseTca B WnambacceiHbl. KonuuecTBo BOAbl B LUamMe CO-
cTaBnsAeT 35-45%. Mpu 3TOM NErkopacTBOPUMBIA M3BECTHAK W FNWHA
06pa3ytoT AgucnepcHyto cuctemy. Mpu 06XKure KAMHKepa MOKPbIM
cnocoboM pacxog Tonauea ysenuumsaetca B 1,5-2 pasa no cpasHe-
HAKO C Cyxum cnocoboM. OCHOBHOE CblpbE-U3BECTHAK MOKPOIro
cnocoba NpuMBO3AT M3 Kapbepa W C MOMOLLbIO LEKOBLIX U MOMOT-
KOBbIX ApOOMNOK M3MenbyatoTcs L0 pa3mepa 5SMM. M3-3a MArKocTu
rMHA U MeNl pasMasibiBalOTCA B FIMHOOONTYLWKaxX. [po6neHHbIA n3-
BECTHSK W [/IMHA pa3ManblBalOTCA COBMECTHO B LUAPOBbLIX MefbHULAX
A0 o06pasoBaHMsA cycneHswil. LllapoBas MenbHMUA AMHOW 15 M,
AnameTpom 3,2 M M3roTOB/EHA LWIMHAPUYECKOA (hopMbl M3 CTanu,
BHYTPU MefbHMLUA pa3feneHa Ha 3 4yacTu. Cbipbé nofaetcd nof
[laBMIEHNEM Yepe3 NMyCcTOoTeNblin Ban (Landga) B MeAbHULY U C APYroro
KOHLA W3B/MeKaeTCcqd B BuAe cycneHsuwu. [lepBas M BTOpas 4actu
MefbHWLbI 3aMN0NHEHbl CTa/lbHbIMWU WM YYTYHHbIMU LUapaMu, a Tpe-
TbSl 4acCTb ManopasmMepHbIMU UUAUHAPaMU. Tpy6uaTtbie MeNbHULbI
paboTatoT HEMpPepPbIBHO 1 3a 0AMH Yac npeBpallatoT 30-50 T. cbipbs B
LL1aM-Macchl.

LLinam C MOMOLLbI0O HacOCOB OTMPAB/AETCH B Xefe306eTOHHbIe
nan  MeTananyeckme wnambacceiiHbl. B wnambacceiiHax CcocTas
L1aMa Jo3peBaeT U XpaHeHWe MPoAoKaeTCs B TEUEHUU 5-7 CYTOK.
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M3 wnambacceinHoB LWinaM, C MOMOLLbIO [03aTOPOB W MuTaTenei, ne-
pefaetcs Ans 06Xura BO BpalLatoLmecs neyu.

Mo cyxoMy cnocoby KAMHKep 00XUraeTcs B LUKIOHHbLIX TEMO-
06MeHHMKax, peakTopax-gekapboHusatopax. Mo atomy cnocoby Ha
O[IHOM TEXHONOrMYeckoin NMHMM obxmraetca 3000 T. KNMHKepa, Mpw
aTtom pacxog Tonamea Ha 30-40% MeHbLUe MO CPAaBHEHUIO C MOKPbLIM
crnocobom..Pacxon meTanna B neyax ymeHbluaetcs B 2,5-3 pasa [lo
CYXOMY crnocofy W3BeCTHSAK U TNIMHA pa3ManbiBaloTC COBMECTHO [0
1-2% OCTaTOYHOI BNAXKHOCTU.

Mo KOMOGWHUPOBAHHOMY CMOCOBY K/AWHKEep W3roTaBAuBaloT Mo
MOKPOMY Crocoby, 3aTeM cyllat v 06XuralT no cyxomy cnocoby.
Mpu aTom pacxopf Tonavea ymeHbluaeTcs Ha 20-30%, Mo CpaBHEHUIO
C MOKpbIM cnocobom. CnefyeT 0TMETUTb, YTO MPU NONYYEHUWN KNUH-
Kepa Kaxblii cnocob nMeeT NPerMyLLecTBa N HeJOCTaTKM.

B npon3BoACTBE LeMeHTa, 06XUr KIWHKepa SBMSETCS rNaBHbIM
ONpesenatoLLIMM MPOLECCOM U MNedb BbINOMHAET OCHOBHYIO 3asady.

Meub ana 06XKra KNMHKepa U3roToBfIEHA U3 OTAENbHbIX NCTOB
cTanu, U3BYTpW (hyrmpoBaHa OrHeynopHbIMW MaTtepuanamv u nMeeT
ANVMHHYIO LUAMHApUYeckyto gopmy (puc. 5.3).

OnvHa neun -150-185-230 ™, gnameTtp -4-5-7 M, YKNOH ycCTa-
HOBKM neun -3,5-4°, yncno o60poTOB Meyn BOKPYr LEHTPanbHOW ocu
0,5-1,4 pa3a B MyH. LLInam 3arpy><at0T C BEPXHE YacTu Meun v npu
BpaLleHMMn eé wnam ABUraeTcs BHM3 MO neun. B HKHel YacTu neum
TONAUBO 0OXMWraeTcs Npu AOCTWXKEHWW TemnepaTypbl o 1500°C.
Mpouecchbl BHYTPU Meyn YCI0BHO NOAPa3LensatoTcsa Ha 6 3Tanos:

Puc.5.3. BpalyaroLascsa neys:

1- cbipbeBas CMecbh (LLUMXTa); 2 - ropayMe rasbl; 3 - BpaLLaloLLas Neyb;
4 - UenHble NOABECKU, 06ecrneymBatoLLme ynyylleHre TennoobmeHa;
5- npucnocobneHne, NPMBOAALLME B ABUXKEHUS; 6 - BOLAHASs
oxnaxzatowas 30Ha neuu; 7 - haken; 8 - nojaya TonamMea ¢ NOMOLLbIO
thopcyHkK; 9 - KnHKep; 10 - X0noaunbHKK; 11- onopsl.
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1. B 30He wucnapeHus neys w3 Wnama npu  Temnepartype
70-200°C ypansieTcsi MexaHWYeCKWU cBsi3aHHas BoAa. BbICyLUeHHbII
matepuan obpasyeTca B BUAe KPYMHbIX KYCKOB U NPU BpaLLeHnn neym
B pe3yfibTarte y4apeHus o CTEHKM neyn pasMasblBaeTcs.

2. B 30He nopgorpeea TemnepaTtypa nogHumaetca ¢ 200 go
700°C. B 3TOlN 30HE CXKMralTCA OpraHnyeckme nNpuMecu, ncnapseTcs
XUMWUYECKN CBA3aHHas Bofa (KpUCTaniOXMMUYECKWiA) U obpasyeTcs
6e3B0AHbIN KaonnHnT Al203 <2 Si02

CnepyeT OTMETUTb, YUTO B 1 1 2 30HaX KAUHKep rotoBUTCS K 06-
XKUY M 3TOT npouecc cocTtaBnseT 50-60% LNMHBI Neyn.

3. B 30He pgekap6boHm3aumu npu Temnepatype 700-1100°C
Kap6oHaTbl KafbLua U MarHus guccoumpyrotes n obpasyetca CaO B
60/bLLIOM KONMYecTBe. Tak Kak MpoLecc Auccoumauum SBaseTcs 9H-
[OTEPMUYECKUM, B 3TON 30He noraowaercs 60/bLI0e KOANYECTBO
Tenna.

B 3T0i 30He M3 rNMHbI 06pa3yeTca cBOOOAHbIE OKCUAbl A120 3,
Si02n Fe203 1 oHKM BOCCOEAMHSAOTCS CO cBOG0oAHON CaO 1 0bpasytoT
BbICOKOOCHOBHbIE MUHEpasbl B TBEPLAOM COCTOAHUM
3Ca0 A1203 Pe203 n2Cal Si02. n

4. B 30He 3K30TEpPMWUYECKMX MPOLECCOB TeMrepaTypa COCTaB-
nset ot 1100 go 1250°C. B 30He B pesynbTate TBeEpPAO0Ma3HbIX peak-
UMt 06pa3yoTcs BbICOKOOCHOBHbIE MuHepanbl 4Ca0 Al20 3 Fe203 u
2Ca0Si02 W3-3a 3K30TEepMMYECKUX peakUuii TemnepaTtypa noj-
HumaeTcst Ha 150-200°C u 3TOT npouecc obpasyeTcst B nevn AMHOW
5-7%.

5. B 30He 06xura TemnepaTy pa nogHmmaeTca ¢ 1300 go 1450°C
N CHMXaeTcst onATb Ao 1300°C. B 3T0i 30He o6pasylowuecs MuHe-
panbl pacnnaBnAlTCA, MOBTOPHO o6pasytT 3Cal Si02 KoTopblii
ABNSAETCA OCHOBHbIM MWHepaioM KuWHKepa. [pu Temnepatype
1450°C 2Ca0 Si02coeguHsisice ¢ CaO ob6pasyeT anuta (3Ca0 Si02
M B COCTaBe KAUHKepa cBO60AHbIN CaO ocTaéTca B KONMYeCTBe
0,5-1,0%. PacnnasneHHble MUHepanbl B pe3y/nbTaTe HEMpPepbIBHOIO
CKaTbIBAHUA MO CTeHKe neyn 06pasyroTcs KIWHKEPbI B BUAE LLIAPUKOB.
CHmxeHune Temnepatypbl Ao 1300°C npuvBOAUT K KpUCTanIM3auuu
pacnnaea n o6paszoBaHuo 3Ca0 A120 34Ca0 A3 Fe” n MgO.

B 30He oxnaxpgeHus TemnepaTtypa KanHkepa cHmkaetcd o1 1300
A0 1000°C un o6pasytotcsa C3S, C2S, C3A, C4AF n MgO (nepuknas).
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KnnHKep BbIXOAUT M3 Meyn B BUAE LUAPUKOB TEMHO-CEPOro Wu
CUHeBaToro LBetoB. KAMHKep oxfaXaaeTcs B pelleTyaTtoM, pekyre-
pauMoHHOM K XonoaunbHuUkKax Ap.tunos ot 1000 go 100-200°C. Ons
CO3peBaHNs K/VHKepa BblAep>KMBalOT B TeYeHMe 1-2 Heaenu B npo-
MEXYTOUHbIX CKnagax.

Momon kAnHKepa. NMoMon LemMeHTHOro KIMHKepa OCYLLEeCTBAA-
eTcs B.Tpy6YaThiX LIAPOBbLIX MenbHULAX. LLlapoBas MefibHULA C BHYT-
pPeHHen CTOpOHbI 06/ML0BaHA BbICOKOMPOYHON fIerMpoBaHHON CTa-
NbIO U COCTOMT K3 2-4 OTAeneHuin. Pa3mepbl 60MbLUIMX MeNbHWL, COo-
ctasnget 3,95 x 11 m nnm 4,6 x 16,4 m, a nponssoguTensHoCTL 100 u
135 7. B yac NOMON K/IMHKepa COOTBETCTBEHHO. MoMON KAWHKepa B
LLIAPOBbLIX MEJIbHULAX OCHOBAH Ha COYJapeHus ero C wapamu uam uu-
NIVHAPaMW U CTEHOK MefbHuUbl. Tlpy 3TOM LWapbl U LUANHAPLI pac-
CUMTaHbl Ha rpyObIii U TOHKWIA NOMON KNMHKEPa COOTBETCTBEHHO. JTK
MeNbHULbI HENPEPLIBHOIO AeACTBUA paboTaloT Taknum 06pa3om: ¢ 04-
HOI CTOPOHbI Yepe3 NycToTenblid Ban (Landa) NoJaeTcs KAMHKEP U C
[pYyroii CTOpPOHbI M3BfieKaeT PasmMoNOTbliA LEeMeHT. LleMeHTHbIR no-
POLLOK C MOMOLLbIO CreLnasbHbIX HACOCOB OTMPAaB/IATCA B CUIOCHI.

B MenbHMUax, KOTopble paboTaloT B 3aMKHYTOM LUK/e HefocTa-
TOYHO AMCNEPTUPOBaHHbIE LEeMEHTHbIE YACTULbI C MOMOLLbLIO cenapa-
TOPOB, paboTaloLWMX N0 LEeHTPOOEXHOMY MPUHLUNY, YNaBANBAIOTCS U
OTNPaBNAKTCA B MefbHULY. M0 TakoMy Cnocoby MOXHO Aucrepru-
poBaTb LEMEHT A0 yaenbHol nosepxHocTn 4000-5000 cm2/r. Cnocob
3aMKHYTOro LuK/Ia MCNonb3yeTcsa Mpu Npou3BoACTBE ObICTPOTBEp-
Jetouwmnx, 0cobo 6bICTPOTBEPAEOWNX W CheumanbHbiX BULOB Le-
MeHTa.

lMpy nomMone LEMEHTHOro K/AMHKepa B MeflbHULY MojalT A0
3,5% runca n 15% ruapaBnmyecknx f06aBoK. [OTOBbI LIEMEHT Bbl-
LEepXUBaKOT B XeNe306eTOHHbIX cunocax L0 OCTbIBAHUA W rawleHus
cBOGOJHON M3BECTU, 3aTeM OTNPaBAslOT noTpebuTensam. Pasmepsbl
cunocos: guametp 8-15 m, BbicoTa 25-30 M, émkocTb 4000-10000 T.
LlemeHT pa3Meliaetcd B OyMaxHble W MOAUTITUNEHOBbIE MELLKU
(4o 50 Kr) uamM nepeBo3AT B LEMEHTOBO3HbIX BaroHax W aBTole-
MEHTOBO3axX.

TexHosiornyeckas cxema npov3BoOACTBa NOPTAAHALEMEHTA NpU-
BefleHa Ha puc. 5.4.
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Mokpblii cnocob: Cyxoli cnoco6:

CblpbeBas CMeCh CbipbeBast CMeCh
nofaérca u3 nofaeTtcs u3
WwnambacceliHa JlekapboHuzaTopa

Puc.5.4 TexHonornyeckas cxema npov3BoACTBa NOPT/IaHALEMEHTA:
1- nofaya u3 Kapbepa rMHbI N M3BECTHSAKA; 2 - MOATOTOBKA ChIpPbS;

3 - posarop; 4 - Bpallaroulasncs neys; 5- mogaya roproyero; 6 - nogaya
KIMHKEPa; 7 - XpaHW/MLLE KIUHKepa; 8 - MoMOS W f03MPOBKa rMNca;
9- xpaHunue rvnca; 10 - TpybuaTas MenbHULA ANS NOMONa KIMHKepa
(rvnca); 11 - nHeBMATMYeCKUiA Hacoc; 12- komnpeccop; 13 - XpaHunumLle
LemeHTa (cunocel); 14 - yknagka UeMeHTa B MELLKN.

Mpouecc TBepAeHUA. MNpu nepeMelnBaHUN LieMeHTa C BOLOM
06pasyeTcs Kneinkoobpa3HOe BELLECTBO WM MeLJIEHHO CryLiaeTca U 3a-
TBepAeBaet. [lepuof cryuwleHusa LemeHTa npogosxkaerca 5-10 vac.,
3aTeM HauuMHaeTca nepuoj Kpuctannusauun. lNpolecc Kpuctanimsa-
UMM LEMEHTHbLIX TUAPOMUHEPASIOB MpPU OMpPeLeneHHbIX YCN0BUAX
npogoskaerca rogamu.  [pouecc rupparaumm LemeHTa fBMfETCA
CMOXHBIM XUMWUYECKAM W (DU3NKO-XMMUYECKUM sBAeHMEM. Kaxablii
MUHepan nopTnaHALEMEHTHOro K/AUHKepa Npu BOLO3aTBOPeHWUM 006-
pasyeT rmapoMuHepabl.

B Hayvane npouecca rugparaumm LemeHTa B pesysibTare peakuuu

anuTa C BOAOW 06pasyeTcs rMAPOCMAMKAT KanbLuMsa WU TMAPOOKCUS
KanbLus:
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HunTpaT KasbLms XOpOLIO pPacTBOPSETCS B BOAE W /IErKO MPOMbI-
BaeTCA M3 LEMEHTHOro KamHsi. Cpean docdaTHbIX yA06peHWi
cynepgocaT aBnseTca 0cob60 onacHol AN LEMEHTHOr0 KaMHs$i Mo-
TOMY, 4YTO OH COCTOMT M3 MOHOKanbuuta octhata CaCHrPO** n
rmrca v KpoMe 3Toro MoXet 6biTb CBO60OAHas ocopHas KucnoTa.

OpraHnyecKne KUCMOTbl TOXE KOPPOAMPYIOT LEMEHTHbIA Ka-
MeHb. OCOBGEHHO YKCYCHasi, MOJIOYHas, BMHHAA KUCMOTbl, HACbILLEH-
Hble U HEHACBILLEHHbIE XUPHbIE KACNOTbI (ONENH, CTeapuH, NaIMUTKH
M ap.) 0c060 6bICTPO pa3befatoT LLEMEHTHbI KaMeHb.

OcCTaTO4HbIe XMUPHbIE KUCNOTbI X/10MKa, KYHXYTa, PblOHbIE XUPbI
KOPPOAMPYIOT LEMEHTHbIA KamMeHb. HedTsaHble KUCNOTbI M OCTaTKM
cepbl (KEPOCUH, BEH3UH, Ma3yT U Ap.) TOXe ABMAATCA ONacHbIMK ANs
LLleMEeHTHOr0 KaMHs.

Koppo3us TpeTbero Buga. 3TOT BUJ KOPpOo3uu obpasyetcs npu
HaMunn cynbMaTHbIX CONeil:

3Ca0 A0 3 6 HXD +3CaS04 + 25HD =3Ca0 «Al03
3CaS04 32 HD

3Ta peakuusi xapakKTepHa COefMHeHWeM 60/bLIOro KO/M4ecTBa
BoAbl. pn o6pasoBaHMM rUApocynbMoantoMmHaTa Kanbumsa (MUHe-
pana 3TTPUHrKUTa) ero o6bem yBenuumBaeTca B fABa pasa. Kpu-
CTafNn3aumns sTTPUHIUTA B MUKPOMOpax LEeMEHTHOro KamMHs o6pasyet
BHYTPEHHee HanpshKeHne, 4YTo NPUBOAUT K MUKPOTpeLMHoobpa3oBa-
HUIO 1 paspyLLEHUNIO MaTeprana. 3TO Ha3blBAOT KOPPO3Meid - LieMeHT-
Holi 6auunnon.

Kopposus 3 Buaa HabnogaeTcs B 3aCO/EHHbIX rpyHTax. [ns 3a-
WMTbl OT COMEBOM KOppo3uu cnegyer NPUMEHsATb CyNbhaTocTonkume
LIEMEHTbI.

B oTAenbHbIX ciaydasx HabnogaeTcs LiesovyHas Kopposus Le-
MEHTHOro KamHs. B nepBoM cnydvae, BO3felCTBME eAKOr0 HaTpUs nan
Kanus, BO BTOPOM C/ly4yae BHYTPU LEEMEHTHOr0 KamMHs Mof BO3fdeicT-
Bem Ca(OH)2 B nepsom cnyyae, LWeNOYHOW KOPPO3UU B LLEMEHTHOM
KamHe 06pa3ytoTcs cofa 1 noTall, ¥ KOppo3usi NpoTekaeT 6bicTpo. Bo
BTOPOM Cfiyyae, LLesovyHas KOppo3us NPOLO/KaeTcsa B TeYeHMe He-
CKOJTIbKUX fIET.

CBolicTBa M XapaKTepMCcTMKa NOpT/laHLeMeHTa.

OnpefensieTcs TOHKOCTb MOMOAMa, HOpMajibHas ryctoTa, CPOKW
TBEPAEHUA, Mapka 1 Ap. CBOICTBA LemMeHTa. B MaTepuanbHbIA cocTaB
LuemeHTa (B % MO Macce) BXOAMT K/IMHKEpP, TUMNC, MUHepanbHble fo-
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6aBkM, naacTuuuupyrowmne un ruapogobusnpyowme [o6aBKu.
Takne pob6aBKn BBOAAT B COCTaB LieMeHTa B Konuyectse 0,1-0,3% npu
ero nomore.

TOHKOCTb MOMOJ1a ONpefenseTca nyTeM NPOCEMBaHUA LieMeHTa
B CYXOM COCTOsSiHUM 4epe3 cuTo Ne 008 (pasmep oTeepcTuit 0,08 mm).
OcTtatok Ha cute He 6onee 15%. INoMMMO 3TOro crnocoba TOHKOCTb
nomosia onpegensieTca MNyTéM WU3MepeHUs AWUCMEPCHOCTU LIEMEHTA.
[uncnepcHocTb 06bIYHOTO LeMeHTa mMapku 400 coctasnset 2500-3000
cM2r (yaenbHas NoBepxXHOCTb).

MNOTHOCTbL LeMeHTa cocTaBnseT 3,05-3,15 r/cm3. MuHepanbHble
[06aBKM MOTYT BIMATL HA NJOTHOCTL LemMeHTa. HacbinHasg nioTHOCTb
1100 kr/m3 npu ynnotHeHmn 1300 Kr/m3.

BosonoTpeGHOCTb Onpefensetcd C LUeNbl MOMYYEHWUA LEMEHT-
HOro TeCcTa HOPMa/lbHOW TYCTOThI, TO €CTb KOAMYecTBa BoAbl (B % no
Macce LeMeHTa).

HopmanbHas rycrota LEMEHTHOro TecTa OnpejensieTca Ha npu-
6ope Buka. lMpu 3TOM MNECTUK Mpubopa He AOCTWMraeT AOHHOW no-
BEpPXHOCTK 5-7 mMm. BogonoTpebHOCTb 06bIYHOMO LeMeHTa 22-28%, a
C rmgpaBnuyecknmm gobaskamm 32-37%.

Mepuog cryweHna onpegensetcs Ha npuoope Buka. Mpu 3Tom
Korga urna He AOCTUraeT OCHOBaHMA 1-2 MM O3HayaeT Hayalo CXBa-
TbIBaHWA W NPOHWUKaHUS Ur/bl 1-2 MM 03Ha4yaeT KOHEL, CXBaTblBaHUSA
LLeMEHTHOro TecTa. B 06bIYHbIX LLEMEHTaX Hayano CXBaTbiBaHWUA Ha-
YynHaetca nocne 45 MuH. 1 npogomkaetca 10 yacoB. CpoOKK CXBaTbl-
BaHWS LEMEHTHOro TecTa perynupyerca nyTéM BBeAeHUS B COCTaB
uemeHTa 3-5% runca (no macce).

HepaBHOMeEpHOe M3MeHeHMe 06beMa pe3ynbTaT 06pa3oBaHuWs
BHYTPEHHEro HanpsxeHus npu rugpataumm ceobogHbix CaO n MgO.
3T0 CBOWCTBO OnNpeAenseTcs MyTeM KUMAYEHUS LIEMEHTHOro TecTta
nocne 24 4yacoB B TeyeHMe 3 yacoB. [py 3TOM He JO/XHbI 06Pa30BbI-
BaTbCA pajuaibHble TPELLNHBI.

AKTUBHOCTb ¥ MapKa nopTnaHaLemMeHTa onpeaenserca nytem
ncnbiTaHUa o06pasyoB pasmepoM 4x4x16 CM, W3rOTOB/EHHbLIX U3
LileMeHTa 1 necka cooTHowweHnem 1:3 (no macce) B/y = 0,4 B Bo3pacTe
28 cyT. (mepsble cyT. B hopme, 27 CyT. B BOAe KOMHATHOW Temnepa-
Type). O6pasubl crepBa UCMNbITbIBAIOT Ha M3rMb6, 3aTtem MOMOBUHKM
NPU3Mbl Ha NPOYHOCTb MPU CXXaTUWU. AKTUBHOCTb LEEMEHTa, Be/iMynHa
onpefensemMoro npejena MPoOYHOCTM NpU Cxatuu. Mapka LemeHTa
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OKpYyr/fieHHoe 3HauyeHWe npoyHocTu M paBHa 400, 500, 550 n 600
(krc/cm2).

TennoBblgeneHne LeMeHTa Npu TBEPLEHUMN 3aBUCUT OT MUHe-
panornyeckoro cocraBa LeMeHTa. TensoBblfesieHne LUemMeHTa B
TOHKUX KOHCTPYKLMAX He 06pasyeT TpewuH, 04HaKO B MaCCUBHbIX
KOHCTPYKUMAX pasHuua B TeMnepaType MOXeT gocturatb 40°C, yto
NPUBOANUT K PaspyLUeHUIO KOHCTPYKUuiA. C uenbio npegynpexaeHus
3TOro0 cnefyer WCMNO0Mb30BaTb LLEMEHT HWU3KOW 3K30TEPMWU, YMEHb-
LUEHMe KONNYEeCTBA LieMEHTA U B KPaHMX CyYasX MOXHO OXNaXAaTb
KOHCTPYKLMIO.

MpaBuna npuemMkn uemeHTa. CornacHo aToMy LEMEHT U3 3aBO-
[OB OTMNpaBfiseTcsd M Ha MecTax npuHumaetca naptuamu ot 300 go
4000 TOHH. CBefleHMA O LEeMeHTe NpuUBeLEeHbl B MacropTe U BMeCTe
oTnpasfifgeTca naptTuaMu. B nacnopTe yKasblBaeTCca Has3BaHWe, Mapka,
HOpManbHas rycroTa, Ko/iM4yecTBO 400aBOK M aKTUBHOCTbL NPWU Tenso-
06paboTke. MoTpebuTenb UeMeHTa onpegenseT (uUanyeckne, Mexa-
HWYEeCKMe CBOICTBA, B TOM YMC/e MPOYHOCTEN B Bo3pacTax 3 un 28 cy-
TOK (Mapku). Peknamauusa no LeMeHTy noTpebuTenb Bnpase OTnpas-
NATb NPOU3BOLUTENIO B TeUeHMe 10 CyTOK.

LlemeHT noTpebuTensMm oTnpasnsioT B nnaTpopmax, aBTOLEMEH-
TOBO3axX WM B CneuuanbHbiX Melwkax. [py nepeBo3Ke U XpaHeHUu
LemMeHTa cnefyeT 6epedb OT YBMOKHEHUA U 3arpsa3HeHus. PasHoBua-
HOCTb LIEMEHTA cfiefyeT XpaHWUTb OTAENbHO M HEe UCMNO/b30BaTh BMe-
CTe.

NMpumeHeHVe nopTnaHgLuemMeHTa. Ha ocHoBe nopTnaHiLemMeHTa
Npou3BOAAT OETOH, CTPOMTE/IbHbIE PacTBOPbl, acbecToLeMeHTHble
n3gennsa, apMoLeMeHTHble KOHCTPYKUMW W Ap. KOMMO3ULWOHHbIE
maTepuanbl. B cTpouTenbHOM KOMMaekce 6ETOH  MCMO/b3yeTcs B
BUAE CO0PHBLIX U MOHOUTHLIX KOHCTPYKLMA. BbICOKOMapPOUHbINA Le-
meHT 400, 500, 550, 600 ncnonb3yetcsa Npu NU3roTOBMEHUW NpeaBapu-
Te/IbHO-HaNpPSXXeHHbIX XXeNe300eTOHHbIX KOHCTPYKLUNA.

OTHOCUTENbHO HU3KOMAPOUHbIA LEMEHT WUCMOMb3yeTca Mpu no-
NYYEHUN KNafOoUHbIX W LITYKATYpPHbIX pacTBopoB. [lpumeHeHue
00bIYHOTO CTPOUTENBLHOTO MOPTNAHALEMEHTA B arpeccuBHbIX YC/O-
BUAX HEXeNaTesbHo.

BbicoKas 3HeproemMmkocTb NPOU3BOACTBA LieMeHTa TpebyeT ero pa-
LlMOHA/IbHOTO MCMOJIb30BaHWUA.
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5.4. CneunanbHble BUAbI NOPTNAHALEMEHTA

Co3fgaHue cneumanbHbIX BUAOB LEMEHTa BbiTEKaeT W3 06/1acTu
NPYMEHEHMNSA, MPOEKTUPOBAHNSA CBOMCTB, WUCMOMb30BAHUA OTXOAO0B
NPOMbILLNEHHOCTH, 3KOHOMUSA KIMHKEPA.

B coctaB 6bicTpoTBepgetowero uementa (bTL) cymma muHe-
panos anuta (CjS) n uenwuta (C3A) gonmxHa OblTb He MeHee 60-65%,
a MUHepa/bHble go6aBkn 15%. BTLL B TeyeHMe 3 CyTOK fgocTuraet
50% npoyHocTu. AucnepcHoctb BTLL 3500-4000 cm2r, mapka 400 un
500.

Ocobo ObicTpoTBepaetownii uemeHT (OBTL,). B cocTaBe
OBTL;: anut (C3S) 65-68%, uenut (C3A) 18%, gmcnepcHocTb 4000
cm2r. OBTL, HabupaeT NpoYyHOCTb OT MapouHoit 1 cyT. 35%, 3 cyT.
65%. OBTL, ncnonb3yoT Npy NOAYYEHUN COOPHbLIX YKENe306eTOHHbIX
KOHCTPYKL WA, BbICOKOE TeM/0BbIAENEHNE ero UCMOb3YeTcs B MPOU3-
BOACTBE OETOHHbLIX pPaboT B 3uMHUIA nepuof. OfHaKo TennoBsblgene-
HMe B 60/bLLIOM KOMWYeCTBE CO34aeT TPYAHOCTU MpU CTPOUTENLCTBE
MaCCMBHbIX KOHCTPYKLUMWIA. 3HauymTenbHoe Konnyectso C3A B cocTaBe
OBTLL, MOXeT NpMBECTU K Pa3BUTUIO CY/b(OaFOMUHATHOW KOPPO3un
LLEeMEHTHOIO KaMHs.

CynbaToCcTONKNMA uUeMeHT. B ero coctaBe umeetca o 50%
C3S, go 5% C3A 1 go 22% C3A + C4AF. 3T0T BUA LIEMEHTa UCMOosb-
3yeTcs B CnaboCynb(POKUCNOTHLIX CPefax, B 3aCONEHHbIX FPYyHTax.
MuHumansHoe konnyectso C3A M0O3BOMISET UCMNONb30BAHUIO LIEMEHTA
B MOMYyYEHUN MOPO30CTOWKUX 6eTOHOB. pu MOMYyYEeHUU LEeMeHTa B
COCTaB KJ/IMHKEpa He BBOAATCA ruppasfvyeckue fob6aBku, 106aBAOT
TO/bKO TUMC, NAaCTUUKATOPL! 1 TMapothnbusmpytowme 4o6aBKu.

LleMeHTbl C MUHepanbHbIMU f06aBKamu. B cocTtaB KMHKepa
BBOJATCA MNPU MOMOJIe eCTECTBEHHbIE aKTUBHbIE MWHEpPabHble [0-
6aBkn (AM/[]): ecTecTBeHHble (4MaTOMUT, TPeNen, OMnoKa, rAnex, Byn-
KaHW4eckuii nenen, Ty, Nemsa, Tpacc M Ap.) U UCKYCCTBEHHbIE (A0-
MeHHbIA LWnaK, 30na u gp.). BeegeHne B cocTaB uemeHTa AM[
NPUBOAMUT K 06pa30BaHUI0 HU3KOOCHOBHBIX MMAPOCUIMKATOB KasbLus
B pe3ynbrate peakuunm ¢ Ca(OH)2 koTopblii 06pasyetcsa npu
rmgpataummn LemeHTa. LleMeHTHbIA kameHb ¢ AMJ] 06nagaeT BbICO-
KOI1 BOZIO 1 MOPO30CTOMKOCTbHO.

MyyuonaHoBbln nopTnaHauemeHT (ML) nonyyatoT nyTém
COBMECTHOI0 MOMOJia KIMHKEpPa, runca v akTUBHbLIX MUHEPaIbHbIX
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fo6aBok. [Mpu 3TOM 0cafoyHble nopoabl (4UaToMUT, OMoKa, Tpenen u
ap.) 20-30%, BynkaHuyeckue nopofdbl (nemsa, Ty u Ap.), rAvex u
TON/MBHbIE 30/bl 25-40% BBOAATCA B K/IMHKeP.

AM/[ (aKTUBHble KpeMHe3eM) BCTyMaeT B XMMUYECKYIO peakuuto
¢ Ca(OH)r u obpasyer:

mCa(OH)2= SiCb akt. + HD + (0,8 - 15) CaO «SiO* pHA

.O6pa3oBaHNe HU3KOOCHOBHOIO FMAPOCUNIMKATA, KanbLUnUA YMEHb-
LaeT KOppo3uWio MepBoro BuAa W YMNPOUHAET LUEMEHTHbIA KaMeHb.
MyuuoNaHoBLIMA LLEeMEHT TBepAeeT MefJ/IeHHee MO CPaBHEHNIO C 00bIY-
HbIM LeMeHTOM. BeTOHbl Ha OCHOBe MyLL0/MaHOBOr0 LeMeHTa BO
BNIAXXHON 1 BOAHOM cpefax M3-3a BblgeNeHns BOAbl U3 rMapaTHbIX CO-
eANHEHNI MPONCXOANT ycaKa U YaCTUYHO YMEHbLIAETCS MPOYHOCTb.

LU nakoBblA nopTnaHguemeHT (LUTLL) nonyyawoT nyTem co-
BMECTHOIO MOMOJa K/IMHKepPa, LOMEHHOrO WAN 3eKTPO(OCHOPHOro
Wwnaka v runca. B cocTpaBe LeMeHTa LWIaK MOXET BbITb B KO/IMYECTBE
20-80% (Mo macce LeMeHTa). UacTb LWnaka MOXHO 3aMeHUTb o 10%
AMJ. OKcuAaHbIA cocTaB AOMEHHOTO Wnaka (%) : 30-50 CaO; 28-30
Si02; 8-24 Al20j n 1-3 MgO. O6uiee KonmyecTBo ux nopsgka 90-
95%. "'mapaBnnyeckas aKTUBHOCTb lnaka  onpegensetcs
KO3 (hMUMEHTOM Ka4yecTBa:

K  %Ca0+%MgO+%A{1Q,
%sio,*%nol

Mo koappumumeHTy K wnakn 6biBatoT 3-X coptax. LLnaku, kak u
nyuuonaHoBble go6asku npu peakunm ¢ Ca(OH)r obpasyloT HU3KO-
OCHOBHble rugpocunmkartbl Kanbuma (CaO ¢ Si02¢2,5 H2) n rugpo-
alOMUHaTbl Kanbuma (2Ca0 « A120 3 « 8H20). TennoBbigeneHue npu
rugpatauyumn LLUML, cnoco6CcTBYeT YCKOPEHUIO TBEPAEHMS MACCUMBHbIX
Kene306eTOHHbIX KOHCTPYKLUIA.

BopgonoTtpe6HocTb LUML, OTHOCMTENbHO HU3KAa MO CPaBHEHUIO C
nyLL0M1aHOBbIM LIEMEHTOM, a aTMOC(epoCTOMKOCTb M MOPO30CTONA-
KOCTb Huxe. LLUTIL, npoussogat 300,400, 500 mapok.

BbicTpoTBEpAEMHUHIA WnakonopTaaHauemeHT (BLUMLL).

M3-3a BbICOKO AMCMEPCHOCTM OH 3a 3 CYTOK o6nagaet 50%
NMPOYHOCTL OT MapOYHOIA.

3TOT BUL LeMeHTa UCNONb3YyeTCa Npy NPon3BOACTBE TepMOO6pa-
6OTaHHbIX XeNe300eTOHHbIX KOHCTPYKLUWA, B TOM 4WUCE KPYMHO-
rabapuTHbIX 4OMOCTPOMTE/bHbIX NaHenei.
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MmncouemeHToNyLL0NaHOBbIE BxXyLwWwwMe (FLIMB) nonyvatoT ny-
TeM coBMecTHoro nomona runca (50-75%), uemeHta (15-25%) u ak-
TUBHbIX MWHepanbHbiX [06aBOK (10-25%). B 3TOM BSKYLLEM TUMC
o6ecneymBaeT M3HaAYafbHYKO MPOYHOCTb, LEMEHT - fa/bHeiLyto
NMPOYHOCTb, AaKTWUBHble MUHepasibHble A06aBKWM NpupalT TBepaes-
LWeMy - BSXKYLLEMY YCTOWYMBOCTb B YCNOBMAX 3KcnayaTaumu. ILIMB
ABNSETCA TUAPaBANYECKMM BSXKYLUM, MO3TOMY Ha €ro OCHOBe
NPOU3BOAAT CTEHOBbIE NMaHEeNN, CAHTEXKAOWHbI 1 Ap. U3genus.

MnacTuuunpoBaHHbIA (TMAPOMPUAHBIA) LEeMEHT Moay4alT
BeefeHneM 0,25% (no macce) NUrHOCYNb(HOHATOB M T.M. NpU NomMone
K/IMHKepa.

MoaBMKHOCTL 6eTOHA M CTPOUTENbHLIX PACTBOPOB Ha 3TOM Lie-
MeHTe BbICOKME, YTO MPUBOLUT K CHUXKEHUIO BOJOLEMEHTHOIO OTHO-
LUEHUSA, YBEMYEHNS NPOYHOCTU U MOPO30CTOMKOCTM. MpK 3TOM pac-
X0[ LeMeHTa YMeHbLIaeTcs Ha 10-20% npu COXpaHeHUW NPOYHOCTH.

MMapodo6HbIA LeMeHT nonyvatloT BeegeHvem 0,1-0,2% (no
macce) MblnoHaTa, acuaona, XUPHbIX KUCAOT, Ky60BbIX OCTaTKOB
npu nomosie KAuHKepa. [UrPOCKOMUYHOCTbL LEMeHTa BbICOKas Mo
CPaBHEHUIO C OObIYHLIM LIEMEHTOM, YTO He TepseT aKTUBHOCTU Npu
nepeBo3Ke N XpaHeHWW. ST A06aBKM NNAcCTUPUUUPYIOT 6ETOHHYHO
CMECb, YBEIMYMBAOT BOAO- 1 MOPO30CTOMKOCTbL M3genunin. Mmapodob-
HbIli 3(h(heKT B LLEMEHTE COXPaHSAETCA B TeUeHMe AeCATKa eT.

Benblii 1 uBeTHOW UemMeHT. KnuHkep 6enoro uemeHTa nony-
YalT Ha OCHOBE YMCTOr0 M3BECTHAKA W 6enoil ravHel. B cocTase cbli-
pbs He AO/MKHbI ObITb OKCUAbLI XKefe3a 1 MapraHua v ap. npumecu, B
NMPOTMBHOM Cllydae 06pa3ytoTcs HexenartesbHble LBeTa.

Cblpbe 06XUTraloT ¢ NPUMEHEHNEM NPUPOLHOro rasa u pasmasbi-
BAlOT K/AUHKepa B CreLuanbHbiX MenbHUUax ¢ (apopoBbIMU WK
YMCTO MeTanInyYeckumu Wwapamu. Mapka 6enoro uemeHTta 400 n 500.

CornacHo Tpe6oBaHUAM KO3(h(ULMEHT 6enn3Hbl (Mo cpescTBam
abCONOTHOW LLIKanbl) ONpeaensieTca ¢ NoMolLbo KoadhduumeHTa cBe-
TOOTPAXKEHUS.

Mo 3Toli wWKane KO3(h(MLUMEHT AO/MKEH ObiTb Bbille ANA MepBOro
copta 80%, BTOpOro coprta 75% v TpeTbero copta 68%.

LIBeTHOW LeMeHT noayyatoT nepemeLlmBaHneM 6ea0ro LemMeHTa ¢
LeN0YECTONKNUMN MUTMeHTaMKn (0Xpa, XKenesHblii cypuk u ap.). be-
Nblii N UBETHOW LEMEHT WCMOMb3YIOT N8 NOMYyYeHWUs OTAENOYHbIX
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CTPOMTE/IbHbIX PACTBOPOB, SIECTHWYHbLIX MapLuei, 6GOPAHOPHbLIX KaM-
Hell, NeLwexXoAHbIX AJOPOXEK, apXUTEKTYPHbIX AeTaneid u ap.

TamMnNOHaXHbI NOPTNaHALEMEHT NOMYYaloT MNyTEM BBEAEHUS B
coCTaB KAMHKepa Mpuv nomose runca B OOMbLIOM  KONYEeCTBe
(25-40%) n pasnuuHbIX Ao6aBoK. LiemMeHT mcnonb3yeTtcs npu bype-
HWM ras3oBbIX U HE(TAHbLIX MECTOPOXAEHWA. LleMeHT MCNbIThIBAKOT B
X0NoAHOM (22+2°C) cOCTOSHMAX npu  OypeHMWU. TamMMNOHAaXHbIl
LLeMeHT OblBaeT YTAXKENEHHbI, B CTOMKMUX MeCYaHbIX W 3aCOMEHHbIX
rPpyHTax W MajorurpockonuuHbiii. OCHOBHOe TpeboBaHME K HeMy
npegen NpoYHOCTU Npu n3rnbe 6anoyek pasmepom (4x4x16 cm) npu
B/u=0,5.

FNMMHO3eMUCTBLIA LEMEHT MOAy4YarT Ha OCHOBE W3BECTHSKA U
6oKcUTOB. Ha KayecTBO LEeMeHTa BAUSET altOMOCWUIMKATbl KafbLus
(reneHmnt) CaO AbOj SiOj. AntomuHat Kanbums (Ca0 Al20 3)onpepge-
NAeT CKOPOCTb TBEPAEHUA TNIMHO3EeMUCTOrO LiemMeHTa. B cocTase Ue-
MeHTa 4acTUYHO MOXeT 6biTb CaO « Al 3 LlemeHT npu Temnepa-
Type oKpyXatowen cpefbl o 25°C 06nagaeT BbICOKON MPOYHOCTHIO.
Mpn 3TOM FNUHO3EMUCTLIA LeMeHT A0CTUraeT Mapo4yHOW MPOYHOCTU
B BO3pacTe 3 CYTOK, KOrAa 0OblYHbIA LIEMEHT AOCTUraeT B 28 CyTOu-
HOM BoO3pacTe, LeMeHT BbinyckatoT 400, 500 n 600 mapok. Hauano
cxBaTblBaHMs nocne 30 MUHYT U KoHel, -12 yacoB. OTCYTCTBUE B CO-
ctaBe uemeHta Ca(OH)2u 3Ca0O « A120 3 npugaeT CTOMKOCTU B yCO-
BUSX Koppo3uu 1 un 2 Bugos. O4HAKO, 13-3a HECTOWKOCTW LiEMEeHTa B
KMUCNOTax U Liefioyax He cnefyeT UCMNOMb30BaTb BMECTE C 0ObIYHbLIM
LLeMEHTOM U U3BECTbLHO.

W3-3a BbLICOKOW CTOMMOCTW 3TOT BUA LeMEHTa MCMOonb3yeTca B
creunanbHOM CTPOMTENbCTBE, rae Tpebyetcs ocoboe 6biCTpoe TBEP-
[eHne B paHHel cTaguu W Npu MofyYeHUN XapoCTONKUX HETOHOB U
pacTBOpPOB.

Pacwupsitowmniica n 6e3ycagouHblil LeMeHT. PaclumpstoLniics
uemeHT (PLL) aBnseTCd MHOTMOKOMMOHEHTHbIM; B Ka4ecTBe aKTUBHOIO
KOMMOHeHTa MOXHO npuBecTn 3Ca0 ¢ Al20 33CaS0432HD.

PacLunpsoLWniAcs LeMEHT MOXHO NOyYnUTb NyTeM MepeMeLlunBa-
HUA TNMHO3eMUCTOro uemeHTa (70%), runca (20%) u BbICOKOOCHOB-
HbIX rMugpoantoMumHaTa Kanbuusa (10%) B Buge nopollka. 1ot BUg PL,
ABNAETCA TUMNCOMMHAHHLIA PLl, KOTOpbLIA MofyvaloT nytem ne-
peMeLInBaHNA 1 NomMona WAM npeLBapuTeslbHO pasmasibiBaHUs U ne-
pPeMEeLUNBAHUSA BbICOKOTIMHUCTOrO K/AMHKEpPa WAW LWAaka W npu-
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poO4HOro runca. JTOT LEMEHT B BOZEe pacLUMpsieTcs M B CyXOil cpefe
ABNseTcA 6e3ycafovHbIM.

PaclwupsalowWwmincs nopTaaHALEMEHT MOMyYaloT NyTeM COBMECT-
HOro mnomMona KauMHkepa - 58-63%, TNIMHO3EMIUCTOIO K/MHKepa
(wnaka) - 5-7%, runca - 7-10%, aKTUBHbIX MUHepPa/bHbIX 406ABOK -
23-28%. LleMeHTHbIAi KaMeHb Ha 3TOM LiEMeHTe 00/1afaeT BbICOKOWA
NNOTHOCTbIO M MPOYHOCTBLIO; MPU KPaTKOW TepMoo6paboTKe ObICTPO
TBEPLEET, B BOAHON cpefe paclumpseTca B TeHeHUe 3 CyTOK.

Hanpsaratowuiics LeMeHT COCTOUT U3 NopTNaHALeMeHTa - 65-
75%, rnnHO3eMUCTOro uemeHta - 13-20%, runca - 6-10%. Ero guc-
MepCHOCTb A0/MKHA ObITb He MeHee - 3500 cm2r. LiemeHT npu TBep-
[0EHUN CO3[aeT BbICOKYHD BHYTPEHHIOK HanpsXeHHOCTb, Gnarofaps
yeMy Hanpsraet apmatypy. Havano cxsatbiBaHus 30 MUHYT W KOHeL,
He MeHee 4 yacoB. [MpoYHOCTL MNpK CXaTun B Bo3pacTe 1 CyTOK
(15 MnMa) n 28 cyTtok (50 MIMa).

Ha ocHOBe Hanpsiratolerocs LemeHTa rnony4yaroT 6eToHbl 1 pac-
TBOpPbI, NPUMEHSIEMblE NPU CTPOUTENLCTBE XPaHWUNNLY, rasa, 6eH3nHa U
[p.NpoAyKTOB, M paboTaloWwmnx nof HanopoMm ruapoTeXHUYECKUX Co-
OPY>KEHWIA.

Hu3skoTeMnepaTypHbIil LeMeHT BnepBble 6bi U306peTeH B Y3-
6eknctaHe npodgeccopom B./.HypenbMaHOM M HasblBaeTCa a/MHUTO-
BbIM LleMeHTOM. pu nofyyeHnn aMHHTOBOIO LieMeHTa B COCTaB Cbl-
pbsi BBOAMTCA XM0PUCTbIA Kanbumii (CaCl2). BBeaeHue B COCTaB Chbl-
pbsi CaCl2 cHMKaeT TeMrnepaTypy obxura knnHkepa 4o 1100-1200°C.
TexHonorna nonyyeHUs anvHWUTOBOIO LiEMEHTa NPUBOAWUT K 3HAYU-
TeNbHOMY 3HEprocbepeXeHnto, cneaoBaTeslbHO 3KOHOMUYECKOW 3g-
(heKTUBHOCTMN.

OcTaToK WMOHOB Xnopa npyu 06Xure KAWHKepa ainMHWUTOBOrO Le-
MeHTa MOXET MNPUBECTU K KOPPO3UWU apmaTtypbl >Kene3o6eTOHHbIX
KOHCTPYKUMii. C Lenbio NpegynpexaeHns Koppo3un apmatypbl cre-
[yeT BBOAMTb B COCTaB 6€TOHA MHIMOUTOPLI KOPPO3UN.

CynbthoMmunHepanbHblit LemeHT CAC pa3paboTaH npodeccopom
T.A.ATaky3neBbiM (Y36ekucTaH) Ha OCHOBe (hocdorunca - 0Txoja
npounssoAacTea hocdaTHbIX YA06PEHNIA.

BbiCTpoTBEPAEIOLINIA BbICOKOMPOUHbI/ O6bIYHBIA W GENbIA CyNb-
(hOMUHepasbHbIA LEMEHT NOAyYaloT NyTeM 06XKuUra Cbipbsi U3 Kaonu-
HWTOBOIA TIMHBI, He 0BOraLleHHOV XenesocogepXXawumy 6oKcuTamm
N N3BECTHAKOM npu Temnepatype 1200-1350°C. Mpu o6xure CAC
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LeMeHTa pacxof TonnauMeBa CHwxaetca Ha 30%, yBennumBaertcs
NPOU3BOAUTENILHOCTL BpaLlatolmxcs nevein Ha 25%. Matepuansl Ha
ocHoBe CAC uUemeHTa ABAAKOTCA aTMOCKHEPOCTOMKMMM U BOAO-
CTOAKMMU 1 MOPO30YCTOWUYMBLIMUM; OfHAKO, BOAOMOTPEOHOCTL Le-
MEHTHbIX KOMMO3MLMA yBenUnBaeTCs.

Mytem nepemewwnsBaHna CAC LeMeHTa C MOPTNAHALEMEHTOM
(40-60%) BO3MOXXHO MONYYUTb BbLICOKONPOUHbIA U 6bLICTPOTBEP-
JeloWmnii LEMEHT N HA X OCHOBE CTPOMUTE/IbHbIE PACTBOPbI U GETOHbI.

KOHTpO/bHbIe BOMPOCHI

1. Kak KnaccuthuumnpyoTcs M1HepabHble BAXYLLME.

2. PacckaxuTe TEXHO/IOTNIO NMPON3BOACTBA U3BECTH.

3. PacckaxuTe 0 Ccbipbe, TEXHOMOTMMN U CBOWCTBAX rurca.

4. PaccKaXmTe 0 Cblpbe, TEXHOMOMMW 1 CBOMCTBAaX LeMeHTa.

5. I3 Kakmx MWHepanoB COCTOUT K/IMHKep MOPTAaHALEMEHTa U
Kakue MuHepasbHble 06aBKU BBOASATCS B €r0 COCTaB.

6. Pacckaxute 06 OCHOBHbIX CBOMCTBAX M KOPPO3UU LiEMEHTA.

7. Kakve pasHOBMAHOCTU LIeMeHTa Bbl 3HaeTe?

8. UTo u3 cebs npeAcTaBnAeT MyLLONAHOBbIA W LUNAKOBBIA Le-
MEHTbI?

9. PacckaXuTe O Cblpbe, TEXHOMOTMM W CBOWCTBAX FAMHO3EMU-
CTOrO LieMeHTa.

10. PacckaxuTe O paclMpsAOWNXCca, Hanparalowmxeas u o
4p.BMAax nopTnaHuemeHTa.

[JononHnTenbHas nutepartypa

1. ®dunumoHoB b.M. OTaenoyHble paboTbl. COBPEMEHHbIE MaTe-
puanbl U HOBble TexHonormu. - Mocksa: M3g. «Accoumaumns cTpou-
Te/lbHbIX BY30B», 2004, 173 c.

2. Bacunbes C.M., Kosnos C.A. un gp. Mactep cyxoro crtpou-
TenbcTBa (KOMMAEKT Y4YeOHOW AOKyMeHTauuMuM no npodeccun). -
Mocksa.: OO0 KHay® cepsuc, 2005, 155 c.

3. Mapwukosa E.B., ®omunyesa I.H., Ennsaposa B.A. Martepua-
nosefeHue (Cyxoe CTPOUTENbCTBO). - MockBa.: M3gaTensckuii LeHTp
«AKagemua», 2010, 300 c.
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4. Weimarer Ginstagung. F.A. Finger - Institut fur Baustof-
fkunde. Bauhaus - universitet Weimar. Bundes - republic Deutsland.
30.-31, Marz, 2014, 450 s.

HopMaTuBHble LJOKYMEHTbI
MexrocyfapCTBeHHbIe CTaH4apThl

FOCT 125-79' - BsxyLime runcosble. TexXHUYECKME YCIoBUS.

FOCT 310.1 -76*- LlemeHTbl. MeToabl ncnbiTaHuit. O6WMe no-
NOXeHUS.

FOCT 310.2-76*- LiemeHTbl. MeTogbl onpegeneHns TOHKOCTU
romora.

FOCT 310.3-76*- LlemeHTbl. MeToAbl onpefeneHns HopMasbHOIA
ryCTOTbl, COOKOB CXBaTbIBaHWUA U PaBHOMEPHOCTU M3MeHEHUS 06beMa.

FOCT 310.4-81**- LlemeHTbl. MeToabl OnpefeneHus npegena
MPOYHOCTU NPU U3TMGe K CXKATUN.

FOCT 969-91- LleMeHTbl IIMHO3EMUCTbIE U BbICOKOTTMHO3eMU-
CTble. TEXHUYECKME YCNOBUS.

FOCT 1581-96- TlMopTnaHAUeMeHTbl TaMMOHaXHble. TexHu4e-
CKMe ycnosus.

FOCT 3476-74- LLnakn AOMEHHbIE N 3M1EKTPOTEPMOGOCHOpPHbIE
rpaHynvMpoBaHHbIe 419 NPOU3BOACTBA LLEMEHTOB.

FOCT 6139-2003- [Mecok cTaHAapTHbIA AN WUCMbITAaHUA Le-
MeHTa. TEXHUYECKME YCNOBUS.

FOCT 9179-77*- N3BeCTb cTpoUTeNIbHAA. TEXHUYECKUE YCOBUA.

FOCT 10178-85**- [MopTnaHAUEMEHT 1 LWIAKOMOPTNaHALEMEHT.
TexHUYeckune ycnosus.

FOCT 22266-94- LlemeHTbl cynbdatocToiikmne. TeXHUYECKNE yc-
NnoBus.

FOCT 22688-77- WN3BecTb M W3BeCTeCOfepXKallne BaXyLMe.
MeTogbl ncnbITaHWIA.

FOCT 23789-79- Bsxyuine runcosble. MeTofbl UCMbITaHWIA.

FOCT 24640-91- [lo6aBkn ansa LeMeHTOB. Knaccugukauus.

FOCT 25094-94- [o6aBKM aKTMBHble MUHepanbHble. MeToabl
NCMbITAHWIA.

FOCT 30515-97- LlemeHTbl. O6LmMe TeXHUYECKNe ycnoBus. B3a-
mMeH CT C3OB 3477-81, CT COB 4772-84. TOCT 4.214-80, TOCT
22236-85, TOCT 22237-85. TOCT 23464-79.

FOCT 31108-2003- LlemeHTbl 06LLeCTPOUTENbHbIE.
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FocypapCTBeHHbIE CTaHAapTbl Y36eKnucTaHa

O'z DSt 698-96- CIKI1. CrtpoutensctBo. Matepuanbl. Bsxy-
LLMe: N3BeCTb, TMMC 1 BELLECTBA BAXYLLME Ha NX OCHOBe.

O'z DSt 761-96- MopTnaHAauemMeHTbl 6enble. TeXHUYECKNE YCNO-
Bua. O'z DSt 762-96- MNopTnaHALEeMEHT LBETHOI. TexHUYeckue ycno-
BUA.

TexHuyeckue ycnosusa (TSh)

TSh 7.200:2006**- [MopTnaHAUEMEHTbl C KOMMO3ULMOHHLIMU
fob6aBkamu.

TSh 7-204:2008- Macca kepamuyeckas.

TSh 7.205:2010- Martepuanbl CbipbeBble ANns MPON3BOACTBA
NopTNaHALEMEHTHOIO K/IMHKEpA.
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I'MTABA VI
BETOHBbI

KntoyeBble cnosa: nopTAaHAUEMEHT, MeNKUI 3anofHNTENb,
KPYMHbIA  3anofHUTe/Nb, MOAUGMKATOPbI, CynepniacTugmka-
TOopbl, 66 TOH, HAaHO, MUKPO N MaKpOCTPYKTYypa 6eTOHa, Ts>Ke-
NbliA 66TOH, KepamsnT, flerkne 6eTOHbI, MEHOOETOH, ra306eToH,
cneymanbHble 6eTOHbI, MMAPOTEXHNUYECKNIA BETOH, LUIAaKO-LLeNou-
Hble 6e TOHbI, JOPOXKHbIV 6ETOH.

6.1. O6wwme cBefeHMs

BETOH WCKYCCTBEHHbIi KOMMO3WULMOHHBIA Matepuan, Mnosy4eH-
Hblli NYyTEM NepemeLunBaHMA W YMIOTHEHNSA paLMOHasbHO NOA06paH-
HbIX COCTaBOB M3 MWHEPaNbHOr0 BSXKYLUEro, BOAbl, 3arnofHuTenei,
cneymanbHbIX 406aBOK.

YCNOBHO MOXHO Ha3biBaTb: MWKPOKOMMO3UTOM CMECb W3 MUHe-
PaflbHOrO BSDKYLLEro, BOAbl, B YaCTHbIX CMy4asx, MOAM(UKATOPOB,
aKTUBHBIX WM WHEPTHBLIX AUCNEPCHLIX MaTepuanoB; MakpOKOMMO3u-
TOM CMeCb MWKPOKOMMO3WTa C MENKUMWU U KPYMHbIMWU 3anonHuTe-
NAMM.

dusmko-mexaHuueckme, feopMaTuBHbIe CBOWCTBA, MOPO30-
CTOMKOCTb U KOPpO3uiiHas YyCTOWYMBOCTb W APYrue 3KCnayatauuoH-
Hble CBOCTBA GETOHA HEeMoCpeLCTBEHHO 3aBUCAT OT MUKPO U MaKpo-
CTPYKTYpbl NOCNEAHErO.

BeToH, B COCTOSHUM pPacTBOPHO cMecu, Nnerko opmyeTcs, yn-
NOTHAETCA W MoAJaeTcs ApyrMm mpoueccam o6paboTku. TeeppaeHue
6eTOHa MO UCTEYEHUWN BPEMEHU MPMBOAMT K 06pa30oBaHMIO MCKYCCT-
BEHHOI0 KamHs$l, KOTOpPbI TpyAHO 06pabaTbiBaeTCs.

B pauunoHanbHO nogobpaHHOM cocTaBe 6eTOHA MUKPOKOMMO3WT
3aHMMaeT 15-20% 06bEMa, a MENKUA M KPYMHbIA 3anonHUTENN Mo-
psgka 80-85% ob6bema.

Komnnekc, 06pa3oBaHHbIA KPYMHbLIM 3anofHWTEeNeM MOXHO Ha-
3bIBaTb KapKacoM, a MUKPOKOMMO3UT - MaTpULLei.
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MyTéM M3MEHEHNS BULOB MUHEPabHbIX BSXKYLLMX U 3an0fiHUTe-
neii BO3MOXKHO CO3AaHue 6eTOHOB MPOYHOCTb, AehOPMaTUBHOCTb KO-
TOPbIX COOTBETCTBYET OMpefeneHHbIM 3KCNIyaTalMOHHbIM YCOBUAM,
6eTOHOB pa3NMyYHbIX COCTaBOB (0CO60 TAXenble, Nerkue, 0ocobo ner-
KWe, OTHECTOIKNE, pagnaluoHHOCTONKNE 1 ApyTne).

MyTém BBeaeHusi B coctaB 6eToHa 0,01-1,2% nonmmMepHbIX aoba-
BOK (M0 Macce LeMeHTa) BO3MOXHO MW3MEHWTb COCTaB OETOHHOI
cMecu 1 6eToHa nocne TeepAeHus. BeedeHne B cocTaB 6eTOHA akTu-
BMPOBaHHbIX AUCNEPCHbIX HanonHuTene nopsaka 15-40% (no macce
LLeMeHTa), HanpuMep, Keapua W KBapLeCoAepXaliux MWHepanos,
NPUBOAUT K PafuKanbHOMY YyULLIEHUS CBONCTB 6ETOHA U 3KOHOMUIO
nopTnaHaLeMeHTa.

BeToH knaccuuuupyeTcs no: BULY BSXKYLLEro W 3anofiHUTenei,
cpeAHei NNOTHOCTK, 061aCTU NPUMEHEHUS.

Mo BuAy BsXYyLLero, 6eToHbl ObIBAIOT LeMEHTHbIE, CUINKATHBIE,
FMMNCOBbIE, CMELLaHHbIE, CreLuanbHble U apyrue.

Mo BuAy 3anonHMTeNs, 6eTOHbI ObiBaOT MAOTHBLIMU, NOPUCTLIMU
n cneymanbHbiMu. K cneumanbHbIM 3anoNHUTENSIM OTHOCATCS OrHe-
CTOIKNE, KOPPO3NOHOCTOIKNE, pagnaLnoHHO YyCTONYMBBIE, Chiepuye-
CKue nT.g4.

B kauecTBe 3anonHUTeNen, Ansa nosyvyeHns 06bIYHOIO THXEN0ro
6eTOHa, NCNOMb3yeTCA NPUPOAHbLIE KaMHW - TpaBuid, LebeHb, Neckn u
NPOMbILL/IEHHbIE OTXOAbl - TpPaHyMpPOBaHHbIE MeTannypruyeckme
LUaKK 1 ap.

BeToH no cpefHe NAOTHOCTU KnaccuguumpyeTcs:

- 0Cc060 TSKENbI 6ETOH CO cpeaHeil MNOTHOCTbIO 6Gonee 2500
Kr/mM3. Oco60 TsKenbliA 6eTOH MONYYaloT Ha OCHOBE MarHeTuTa, 6apuTa,
YYTYHHOW CTPYXXKU W APYTUX TSHKENbIX 3anofiHuTeneid. Takue GeTOHbI
MCNOMb3YIOTCA NPU U3rOTOBMIEHNMN CNeLMaNbHbIX 3aLUTHBIX KOHCTPYK-
umin n pgetaneit. TsKénblli 6GETOH KOTOPOrO CPeAHss MA0THOCTb
coctasnget 2200-2500 kr/mM3 Ero noay4varoT npu NpUMEHEHUW Necka,
rpasust v We6Hs, Ha OCHOBE TSXKENbIX FOPHbIX MOPOA. TsKenblil 6eToH
MCMO/Mb3YETCS MPU M3rOTOB/IEHUN KOHCTPYKLIMIA 3AaHWIA U COOPYXKEHWIA.

OO6neryeHHbIn 6eTOH CO cpefHein NNoTHoCTblo 1800-2200 Kr/m3 -
NCMOJb3yeTCA NPU U3rOTOB/IEHUU >KeNe300eTOHHbLIX KOHCTPYKLMIA.
Jlerknin 6eToH, KOTOPOro cpefHsAs naoTHocTb 500-1800 kr/m , nony-
YalT pasfiMyHbIMKU cnocobamun: a) ¢ NPUMEHEHMEM MOPUCTLIX MNpK-
POLHBLIX W WCKYCCTBEHHbIX 3anofHuWTeneli (Kepam3wuT, arfionopuT,
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nemsa, BEPMUKYAUT U apyrue); 6) suenctble 6eTOHbI (MEHOGETOH U
raso6etoH); B) 6ecnecoyHble (Ha OCHOBE M/IOTHbLIX U MOPUCTbIX 3anof-
HUTENeNR).

Oco060 nérkuii 6eToH, CO CpeaHei NAOTHOCTbIO MeHee 500 Kr/m3
Noay4yatoT Ha OCHOBE MOPUCTLIX 3aMONHUTENe UK CO3aHNEM fYen-
CTON CTPYKTypbl. Takume GETOHbI MCMOMb3YHTCA B KayecTBe Tenso-
N30NSLUMOHHBIX MaTepuanos v U3Lenui.

CpepHsaa nnoTHOCTb 6eTOHOB Konebnetca B npegenax ot 400 go
4500 Kr/mM3 MX NOPUCTOCTb, MPOYHOCTb M3MEHSETCA B COOTBETCTBUM C
3TVMM NoKasaTenem.

B 3aBMcMMOCTM OT 06/1aCTU NPUMEHEHNSA, 6ETOHbI Knaccuguum-
PYHOTCA Ha: KOHCTPYKUMOHHbIE (KOMOHHBI, 6aku, NAnTbl 1 4p.), rma-
poTexHuyeckme (NpuM CTPOUTENbCTBE NOTWH, KaHanoB M Ap.), Ge-
TOHbI, MpefHa3HayYeHHble 415 MONYYEHNs CTEHOBLIX W IEFKUX MOKPbI-
TUIA; QOPOXHbIE U ANS MOKPbITUS a3pOAPOMOB; CreLnanbHbie 6eTOHbI
- XMMMWYECKN N BMOMOTMYECKN CTOMKNE; OFHECTOWMKME, paguaLoHHO-
CTOIiKMe 1 apyrue.

BeToH ABNSeTCA OCHOBHLIM KOHCTPYKLMWOHHBIM MaTepuanoM npu
CTPOUTENLCTBE 3[4aHWIA U COOPYXXEHWUI MOHO/IMTHOrO U CH0PHOro UC-
nofiHeHusi. Tlpu M3roToBfeHWM GeTOHa, B OCHOBHOM, WMCMO/b3YHTCA
MeCTHbIe KOMMOHEHTbI, KOTOpbIe BAUAIOT Ha CE6eCTOUMOCTb MU3JeNWiA.

HecnoXXHOCTb TeXHONOrMM 6eToHa, BO3MOXHOCTb MPOU3BOACTBA
M3LeNnin B YCNOBUAX LEXa, MOIMFOHOB, CTPOUTENbHON MOWAanKK,
MexaHu3auuM M aBTOMaTU3aLuMu MPOM3BOACTBA, AaeT BO3MOXHOCTb
NPUMEHEHNS MWHHOBALMOHHbIX TEXHONOMMNA. Y 10600hopMyemMoCTb Ge-
TOHHOW CMecu AaeT BO3MOXHOCTb MOJSyYEHUs W3AENUNIA U KOHCTPYK-
UM HY>KHOI thopMbl. OCHOBHbIM HeJOCTaTKOM OeTOHa SIBASETCA HU3-
Kasi MPOYHOCTb NpKU M3rnbe, oHa mMeHblle B 10-15 pa3 NPOYHOCTM Npu
oxatuu. FoaTomy, npyu NoMyYeHUU KOHCTPYKLUWIA Ha OCHOBe GeTOHa,
pacTAHyTas 30Ha YCUIMBAETCA MPUMEHEHUEM CTaflbHbIX apMaTyp.

6.2. MaTtepuanbl 4ns M3roToBneHns 6eToHa

MexaHu4yeckune, AeopmaTuBHbIE, TUAPOGM3NYECKME U TEPMO-
(hm3myeckme cBolicTBa 6eTOHA, 3aBUCAT OT TaKUX XK€ CBOWCTB KOMMO-
HEHTOB BXOAALLMIA B COCTaB 6eTOHa.

LlemeHT. Mpn M3roToBneHnn 6eTOHa, B Ka4eCTBE BSHKYLLEro uC-
nonb3yeTcA MOPTNAaHALEMEHT WM ero pasHOBMAHOCTU, LUMAKOBbLIE U
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MyLL0NaHOBbIE LEMEHTbI, FIMHO3EMUCTbIV LEMEHT W Apyrue BUAbl
LLeMeHTOB. MapkKa LieMeHTa onpeaensieTcs B COOTBETCTBMU C MapKOii
6eToHa No npegeny NPOYHOCTA MPU CXATUL:

Mapka MI50 M200 M250 M30O M350 M400 M450 M500 M600

be- n 60-
TOHa Nee
Mapka M30OO M3OO M400 M400 M400 M550 M550 M600 M600
Le- M400 M500 M500 M600 M600

MeHTa

MMpn NOBbLIWEHNN 3HAYEHUS LIEMeHTa, NpPeasiodKeHHOro B Mapke
6eTOHa, B €ro COCTaB MOXHO BBOAWUTb AUCMEPCHbIE aKTUBHbIE MUHe-
panbHble [06aBKW. B cOCTaB LEMeHTa MOBbIWEHHON aKTUBHOCTM
MOXHO BBOAWUT AMATOMUT, MPUPOLHble A06aBKWM - Tpenes, OMNOKa,
rNneXx W Apyrue; UCKYCCTBEHHble J00aBKU-AOMEHHbIE W TOM/UBHbIE
LWINAKW, 30/bl U AP. NPOMbILLJIEHHbIE OTXO04bl, YTO NPUBOAUT K 3KOHO-
MWW LLeMeHTa.

B 3aBMCUMOCTU OT KIMMATUYECKUX YC/IOBUIA, LienecoobpasHo uc-
Nonb30BaHME LIEMEHTA C HN3KOW U BbICOKOW 3K30TEPMUENA.

Menkunii 3anonHUTeNb. B KayecTBe MESIKOro 3anofiHuTens npu
N3roTOB/IEHUN 6ETOHOB UCMOMbL3YIOTCA NPUPOSHbIE U UCKYCCTBEHHbIE
KaMeHHble MaTepuansl ppakuuu 0,15-5 mm.

Mpn n3roToBfeHMN 0OBbIYHBIX TAXENbIX OGETOHOB WCMOJb3yeTcs
(hpaKLMOHNPOBAHHbIE MECKW, NOMYyYeHHble NyTem ApobaeHUs uam 06-
pasyroLLNXCA B pe3ybTaTe BbIBETPUBAHWUA TBEPAbIX FOPHbLIX MOPOL.

MuHepanormyecknii CocTaB 3epeH Mecka, B OCHOBHOM, COCTOWT
M3 BY/IKAHUYECKUX MOPOL - KBapua, MOJIEBOr0 LUMaTta, KaabuuTa,
CNO4bl N 0CaJ04YHbIX FOPHbLIX NOPOJ - M3BECTHSK, AO/IOMUT 6biBaeT B
MaJioM KO/INYecTBe.

Mpn un3rotosneHUn GETOHA WCMOMb3YIOTCA PEYHbIE U MOPCKME
MecKkn WNU ropHble (OBPaXKHbIE) Meckn. PeyHble U MOPCKWME MEecKM
MMEIT OBaNbHYO (DOPMY C OKAaTaHHOW MOBEPXHOCTHID M MOTYT ObiThb
3arpsi3HeHbl TMHONA. [OpHbIe MecKU MMEKT OCTPyH (hopMy U MOryT
6bITb 3arps3HeHbl MbIIEBUAHBIMW NpUMecAMU. [py NonyYeHUN necka
nyTeM [JpobneHWs TrOpHbIX MOPO4 W LWIakoB 06pa3yloTcs 3epHa,
nMetoLL e OCTPYIO (hOPMY M Hernafkyrt MoBepPXHOCTb. [ pobneHHble
Nneckn ABAATCA 60/1e€ YACTLIMW MO CPaBHEHWMIO C NPUPOLHBLIMU Mec-
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kamH. [18 NonyyYeHWs KavyeCTBEHHOro 6eToHa cnefyeT WMCMoJb30BaTb
MbITble U CyLIeHHble necku. KauecTBo 6eTOHa 3aBMCUT OT MUHepano-
rMYecKoro cocTasa, 3€pHOBOro COCTaBa MeJIKOro 3amnofIHNUTeNs, Konu-
4yecTBa FIMHUCTBIX U WAUCTbIX MPUMECEN, HanMuns OpraHUYecKux
npumeceii B Necke.

Mecok pakumm 0,15-5 MM A0MKeH COCTOATb M3 3EpeH pasnud-
HbIX pasmepos. MNpu 3TOM MeX3epHoBas MyCTOTHOCTb CBOAUTCA K MU-
HAMYMY W NPUIrOTOBMEHHbIA Ha €ro OCHOBEe GETOH MMEET MAOTHYH
CTPYKTYpY.

"paHynoMeTpMYECKMA COCTaB Necka onpegensieTca nytem npo-
ceunBaHus BbiCyleHHOro necka (1000 r) Ha cTaHAapTHOM cUCTeMe Ha-
6opa cuT.

Habop cuT cocTouT M3 CUT AnameTpom oTBepcTuin 5; 2,5; 1,25;
0,63; 0,315 1 0,14 mmM. B cocTaBe Mecka, CMeCb Nnecka v KaMHsa (pak-
umm 5-10 MM He fomkHa npesbiwaTe 5%, a 3epeH pasmepom 10 MM He
[LO/MKHO ObITb.

3epHOBOIi coCTaB necka onpeaensieTcs NyTém MpocenBaHWst ero B
Habope cuT. BHavane onpeaenstoTcsa YacTHble ocTaTKM (6%) Ha Kax-
[OM CUTe, 3aTeM MOJIHble OCTaTKM Ha KaXAOM CUTe, U N0 3TUM [aH-
HbIM M0 hopmyne onpeaenseTcs Moaynb KpynHocTn (Mkp). Ha cutax
OTMeYaroTCA YacTHble ocTaTKu a2y, a5 ao/B 1 T.4., NO/HbIE OCTATKK
Ar,5; A| 25;A0,63 NT.A.

Mogynb KpynHOCTW Mecka onpegenseTcs no opmyne:

Mkp -~ 25 -"125 []),63 "m#0.315 -OM)/ 100

Mo rpaHynoMeTPUYECKOMY COCTaBy MECKW NOApasfensoTcs Ha
MefiKue, cpegHne 1 KpynHole (Tabn. 6.1).

Tabnmua 6.1.
Knaccndukayma necka no KpynHocTu
I"'pynna necka MoNHbIA 0CTATOK Ha Mogynb
cute Ne63, % KpYyMHOCTH
KpyrHblii 50-75 35-25
CpeaHui 35-50 2,5-2
Menkuii 20-35 2-15

3epHOBOI COCTaB Necka B BUAe rpafuka npusefeH Ha puc. 6.1.

123



Ha rpaduke 30-
Ha, OTMeueHHas
LUTPUXOM  O3HAYaeT
MPUrofHOCTL  Mecka

ans nosyyeHus
00bIYHOTO TSHKENoro
6eToHa.

Hannumne nblne-
BUIHbIX " rnu-

ﬂ,mameTp OTBepCTMﬁ CuTa, MM HUCTbIX anMeceﬁ B
Puc.6.1. Mpachvk 3epHOBOr0 COCTaBa CoCTaBe Mecka YyBe-
necka. NINYMBaET  BOAOMNOT-

pebHOCTb OGETOHHOIA

CMEeCU U  CHUXaeT
aKTMBHOCTb LemeHTa. [M03TOMY KOMWYECTBO YacTul, MNPOXOAALLNX
yepes cuto 0,14 MM He [O/HKHO npeBbiwaTb 10%, a KOAMYeCTBO
FAIVMHUCTBIX U WINCTLIX NPUMeceli He JO/MKHO 6bITh 6onee 3%. Mecok
oumllaeTcd OT  WIUCTBIX W TAUHUCTBIX MNPUMECEn  MeToAoM
NPOMbIBAHUA BOAOIA.

B cocTaBe necka opraHu4eckue npumecu (OCTaTKM 3arHUBAKOLLUX
pacTeHWi, opraHnyeckue KUCNOTbl) Mef/leHHO pas3pyLlliatoT LeMeHT-
HblAi KaMeHb, CHMXalOT MNPOYHOCTL OeToHa. CTemeHb 3arpsisHeHus
necka OpraHW4yeckMMu nNpUMecsMU OnpefenseTcs Konopumetpude-
CKuM metogoM. Ecnv npu BBefeHun B cocTtaB necka 3% HOro pac-
TBopa NaOH wuBeT pacteopa 6yaeT 61efHee N0 CPaBHEHWUIO C 3Tano-
HOM (LBET 3Ta/loHa CBET/0-XENThIN), TO NeCOK NPUrof4eH AN MpUro-
TOBNeHUs 6eToHa. Mpu U3roToBMEHWM O6LIYHOTO TAXKENoro 6eToHa
BbICYLLUEHHbI/ KBapLeBbli MEeCOK MMeeT CPeAHIor MaoTHocTb 1500-
1550 Kkr/m3 B ynnoTHeHHOM cocTosHUM 1600-1700 kr/m3. CpegHas
NMOTHOCTb NEecKa 3aBUCUT OT €ro BAKHOCTU. [pu OTHOCUTENLHOW
B/TOXKHOCTU necka 5-7%, ero cpegHAa naoTHOCTL MMeeT MUHUMasb-
HOe 3HayeHue. BNaKHOCTb Mecka y4yuTbIBAETCA MpU NPUEMKU U Npo-
eKTUPOBaHUKN cocTaBa 6eToHa.

KpynHbiii 3anonHuTenb. Mpu M3roToBNEHUU O6LIYHOTO THXe-
noro 6eToHa B KayecTBe KPYMHOro 3amofiHUTENs WMCNonb3yeTca rpa-
BUA W LebeHb., Ppakums KpynHoro 3anonHutens 5-70 mm. [Mpw
CTPOUTENbCTBE MAaCCUBHbIX MOHOMIMTHbLIX KOHCTPYKLUWIA U COOpYXe-
HWIA MCNONb3yeTCa 3anofHWUTENb KPyMHOCTbio 150 mm. [paBuit co-
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CTOMT U3 KaMHel M YaCTUYHO MecKa U UMeeT B CBOEM COCTaBe Mblflb,
rAVHY, CAlfa W OopraHuyeckue npumecu. 3epHa rpaBus UMeOT
OBa/IbHYI0, MAACTMHYATY0 (OpMy, [NafKyl0 MOBEPXHOCTb. [OpHbIN
(OBpaXHbIA) rpaBuii MMeeT LUEPOXOBATYHD MOBEPXHOCTb. PeyHoiA,
MOPCKOI FpaBuil OTHOCUTESIBHO YKLle TOPHOrO rpaBus.

Lle6eHb nonydatoT NYTEM WU3ME/bYEHUS METaMOP(UYECKUX U
BOJOCTOMKMX MNAOTHbIX 0CafouvHbIX nopof. LllepoxoBaTas nosepx-
HOCTb LebHA 06ecrneynmBaeT BbICOKYKO afres3nto ero C LEeMEHTHbIM
KaMHeM, M03TOMYy MpW MOSYYEHUN BbICOKOMAPOUYHbIX GETOHOB MC-
nonb3yercs LWebeHb. B cocTaBe WebBHA FMHUCTBIE, MblIEBUAHBIE U
opraHuyeckme npuMecy MMETCA B MUHMMAaNbHOM Konudectse. Ka-
YeCTBO KPYMHOr0 3anofiHUTens Oonpeaensiercs MUHepasorMyeckum
COCTaBOM, MPOYHOCTHID, MOPO30CTOMKOCTbIO, 3€PHOBLIM COCTaBOM,
(hOpMOI1 38peH M KOMMYECTBOM MUHEPa/IbHbIX U OpPraHUYeCKUX Bpea-
HbIX npumeceir. MPOYHOCTL BOAOHACHILEHHOrO KPYMHOro 3amnofHu-
Tens 4oMkHa 6bITb B 1,5-2 pasa 60nbLUe NPOYHOCTY BeTOoHa.

MpoOYHOCTb, MAOTHOCTL, MOPO30CTOWKOCTL GETOHA 3aBUCUT Heno-
CPefCTBEHHO OT 3epHOBOr0O COCTaBa KPYMHOro 3anofiHutens. Henpe-
PbIBHOCTb (PpaKLMil 3epeH KPYMHOro 3anofiHuTens npuBOAUT K 3KO-
HOMWUW LemeHTa. KpynHbIiA 3anonHuTens 6biBaeT dpakunii 5-10, 10-
20, 20-40 n 40-70 mm. Mcnonb3oBaHUE KOHKPETHOM (bpakuuu Kpyn-
HOro 3anoAHUTENs 3aBUCUT OT PasMepoB KOHCTPYKLUWW, PacCTOAHUSA
Mexay apMaTtypamu.

Mpn M3roTOBNEHUN XKeNe306eTOHHbIX 6afoK, KOMOHH, paM 1 ap.
KOHCTPYKUMWA pa3mep 6ONbLIOK CTOPOHbI KPYMHOMO 3anofAHUTeNSs
[OMKeH ObITb MeHblUe pa3mepa 3/4 4acTu Mexay CTEPXKEHAMU, MeX-
Ly3TaXHbIX W KPOBE/NbHbIX NAWUT MeHblle 1/2 ToNwuHbl nantel. Mpu
NPOW3BOACTBE XKENe3006TOHHbIX KOHCTPYKLUMWIA 1 GETOHHbLIX MU3Aenuii
00bI4HO ucnonb3yeTtcs gpakunm 5-10 n 10-20 MM B COOTHOLLEHMWM
2/3. C ykpenneHnem rabapmTHbIX PasmMepoB KOHCTPYKLMUIA dpakummn
KPYMNHOro 3anofiHuTeNns yeenuumBaroTcs. KpynHble 3epHa, 6onblue
OTMEYeHHOW (hpakumm, gonyckawtcs 4o 5%.

Mo HeobX0AMMOCTW NPU U3rOTOB/IEHUU CMELMANbHBIX XXene3obe-
TOHHbIX KOHCTPYKLMWIA AOMycKaeTcs UCMNONb3oBaHuWe (pakuuii 3-10,
10-15, 5-15 n 15-20 mm. 3epHOBOIA COCTaB KPYMHOro 3anofiHUTens
0TMeYaeTcs camblM KpYnHbIM D 1 cambiM Menkum d pasmepamu. 3ep-
HOBOI COCTaB KaX[ol (hpakuMn WM CMeCb WX AO/MKHA ObiTb B Che-
LyloLwmnx npegenax:
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d 0,5 d+D)

Pismep 5(3) MM lOMMM [na ogHoin  [Ans cMecH d 125D
6onee (hpakumn  dhpakuui

MonHbIRA

2;12”0/'; :g 95-100 90-100  40-80 5070 010 0

Macce

3epHOBOIA COCTaB KPYMHOrO 3amofHUTeNs Onpegensietcs MyTem
npocenBaHus 10 Kr maccbl Yepe3 Habop CMT pa3mepamMy OTBEPCTMIA
70, 40, 20, 10 n 5 MM ¥ onpefenieHNEM YaCTUUYHBIX W MOJIHBIX OCTaT-
KOB Ha KaXaom cure. IMpu 3TOM NOJHbIA OCTaTOK CaMbIX KPYMHbIX
3epeH JO/MKeH OblTb A0 5%, caMblX MENKUX 3epeH He MeHee 95%.
Kpome atoro paccuntbiBaetcs 0,5 (D+d) n 1,25D.

lMpn OLEeHKe 3epHOBOr0 COCTaBa KPYMHOro 3anofiHUTens u ans
onpefeneHust 061acT NPUrogHOCT ero Npu NPUroToBleHUN 6eTOH-
HOI cMecu, Cnonb3yeTcs crelmanbHas cxema (puc. 6.2).

D nos6
Punc.6.2. 3epHOBOIA COCTaB rpaBusi.

Ecnu 3epHOBOIi COCTaB KPYMHOTrO 3ano/iHUTENs1 HaX0AMTCA 3a 3a-
LUTPMXOBAHHOM 30HOM, TO 3aMOMHMTENb CUMTAETCA NPUTO4HBIM ANS
NPUroToBNEHNS BETOHHOW CMeCH.

LLle6eHb no opMe 3epeH mogpasgensercs Ha Tpu Buaa: Kybuue-
CKWi1, OTOOPHbIA 1 00bIYHBINA. cnonb3oBaHKe LWEOHSA AiAL006pasHOA
N WapoBUAHOW hopMbl HeLlenecoobpasHo.

B cocTaBe wWEOHS, OTHOCALLErocs K 3TUM BWAAM, KOMMYECTBO
nnacTMHYaTbIX U Uronbyatbix hOpM gonyckaetcs He 6onee 15% (no
macce). HegonycTumo, 4To6bl TOALWMHA UIX LWIXPWMHA MAACTUHYATbIX
M UronbyaThlX 3epeH 6blfa B TpU pa3a MeHblue pasmepa [A/VHbI.
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Mex3epHoBas MYCTOTHOCTb KPYMHOIO 3anofiHUTeNs 40/KHa ObiTh He
6onee 45%.

[MUHWCTBIE U UAUCTbIE MPUMECK B COCTaBE KPYMHOMO 3anofiHu-
TeNns yxyAawarT cBoicTBa 6eToHa. KOnuuecTBO Takux npumeceid B
COCTaBe rpasus v LebHa fonyckaetcsd fo 1%.

OpraHu4yeckne npumecM B COCTaBe KPYMHOrO 3anosiHuTens
YXYAWaKT KayecTBO 6GeTOHa, MO3TOMY WX KOSIMYECTBO HE AO0/HKHO
MpeBbIlaTh HOPMY MO 3Ta/ioHy, ONpejefneHHOMY KajopuMeTpude-
CKMM Cnoco6bom.

MpOYHOCTL KPYMHOro 3anosiHATENA MO MPUrofHOCTM ANS NpuUro-
TOB/lEHUS GeTOHa onpefensieTcs npuaaBIUBaHWEM B CreLMabHOM
CTanbHOM umnnHgpe. Mo aToMy cnocoby, obpasyrolmecs 3epHa gma-
MEeTPOM MeHblie 5 MM (B % MO Macce) yKasblBalOT MakKCUMasibHOe
3HayeHue. Mo 3TOMYy MoOKasaTento KPyMHbIA 3anofHUTEb Nogpasge-
naeTca Ha cnepyouine mapku: Dp8, Dp 12, Dp 16 n Dp24. Hanpumep,
Ans mapku 6etoHa M30O n 6onee - Dp8, ana mapku M200 - Dp 12 uc-
nonb3yetcs webeHb WM TpaBuil. Msrkne u paspyLleHHble 3épHa B
COCTaBe KPYMHOro 3anofiHUTeNns yxyAwawT NpoYyHOCTb U Aedopma-
TMBHOCTb GETOHa, NMO3TOMY KONMYECTBO UX He AO0/KHO ObiTb 6onee
10%.

MOp030CTONKOCTb KPYMHOIO 3anofiHUTEeNs, OnpeAenéHHas Mo
CTaHAapTHOW MeToauku, cocTtaBnset: F15, F25, F50, F100, F150,
F200wn F300.

MpucyTcTBUE PagMOHYKIMAOB B COCTaBe KPYMHOro 3anofiH1Tens
[LO/HKHO OLEHUBATLCA C TOUKM 3peHUs pasuaLnMoOHHON TUTUEHBI.

BogonoTpebHOCTL MENKOro M KPYMHOro 3amnofiHUTeNneid mmeet
Ba)XHOe 3HaYyeHune B TexHonoruu 6etoHa. Mpu NpUroToBNeHUN 6ETOH-
HOW CMecK 3anonHWUTeNM MOTYT NOraowWwaTb onpefenéHHoe Konude-
CTBO BOAbl, YTO CNefyeT yUnTbIBaTb NPU U3rOTOBNEHUN GETOHa.

M3roToBneHue, nepeBo3ka U xpaHeHWe 3anonHuTenei. Mocne
[00bIUM 3aNONHUTENb Pa3fensioT Ha (Ppakuun: KPYMNHbIA, Menkui un
0c060 Menkuii (renb). Mpn HeOOXOAMMOCTM OT MPUMECEA OUMLLAIOT
cneyunanbHeIMU MeTogaMun. O6oraleHre 3anofHuTeNeld ocyLLecTBAsA-
eTca B Kapbepe, rae fobbiBaeTca. PeyHas cmecb lpaBus M necka fo-
OblBaeTCA 9KCKaBaTopamy WM MpUCrnocobneHnsMn ruapoMexaHmsa-
umMn. C nomouibio BMOBPALMOHHOIO MM COPTMPOBOYHOIO annapara
CMeCb NPOMbIBaeTCA B BOAHOW cpefe U (hpakuuoHupyetcs. yTem
Lpo6eHNs KPYNHOro rpasus NoayyaroT LiebeHb.
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LLlebeHb thpaKLMOHUPYETCS C MOMOLLbLIO NAIOCKMX FPOXOTOB (CUTO
MaLlvH). 3anoNHWUTeNb NePeBO3sST MNOTPEOUTENAM XKele3HOLOPOXKHbIM
(Ha nnatdopmax, NonyBaroHax), pedHsiM (B 6apXxax) TpaHCMOPTOM U
aBTocamocBanaMun. 3anofiHUTEeNb XPaHAT Ha OTKPbITbIX MJoWagKax,
acTakafax M B OCHALWEeHHbIX ranepesiMu, NOA3EMHbIX XpaHUAULax,
OTAENbHBIMU WTA0ENIMU NO PpaKLUsM.

Boga. Mpu npurotoBneHMn G6GETOHHOW CMECUM MUCMOMb3yeTcs
nMWTbeBass BOAAa WM BOAA, OYMLLEHHAss OT MpUMeEcell U MpuUpofHas
BOJa, KOTOpas He O6yAeT BAMATbL OTpULATENIbHO Ha HOPMAa/bHYH Tyc-
TOTy 6ETOHHOIN CMECK 1 Aanee Ha ero TBepAeHMe. BoaopoaHblii noKa-
3aTeflb BOAbl AOMKEH ObITb 60nee 4, KONNMYECTBO MUHEPabHbIX COMel
He 6onee 5000 mr/n, B TOM uucne coneid cynbtata 2700 mr/n
(B nepecuyete Ha S03). MpomblLLNeHHbIE, ObITOBbLIE, 60/0THbIE, Ta/lble
M gpyrue Boabl 6e3 npefBapuTeNbHOMW OYMCTKM He PeKOMEeHAYHTCA
[ANS NPUroTOBNEHNS GETOHHOI CMECH.

MpurofHoOCTb BOAbl ANA MPUrOTOBMEHWUA 6GeTOHa onpefensertcs
MeTOAOM XMMUYECKOro aHanmsa. pn oTCYTCTBMM BO3MOXHOCTU XW-
MWYECKOro aHanMsa, NPUrofHOCTb BOAblI ONpefenseTcs MeToLOM
CpaBHeHMs MNpo4YHOCTell 6eTOHa B BO3pacTe 28CYTOK, MpPU UCNOJib-
30BaHWM NUTLEBOW W MPeAIOKEHHOR Bogbl. py noayyeHUn ofuHa-
KOBOW MNPOYHOCTWU, BOfA CYUMTAeTCs MPWUFOAHON ANSi U3rOTOBMEHUSA
6eToHa.

6J. CBoiicTBa 6ETOHHOW cMecu

Peonornuyeckue cBolictBa 6eTOHHON cmecu. BETOHHOI CMEChIO
Ha3blBalOT pacTBOP PaLMOHaNbHO MOA0OPAHHOr0 COCTaBa U WMHTEH-
CUBHO MPUTOTOBNEHHOrO B CMECUTENE.

Mo TeopeTUYEeCKUM W MPaKTUYECKNM acnekTtaM OeTOHHas CMecCb
A0/HKHA UMeTb HeMnpepbIBHYHO CTPYKTYPY. B 6ETOHHOI CMECK LIEMEHT,
BOAA, MWHEpPasibHble 1 NONUMEPHble 406aBKM 06pa3yrOT MUKPOCTPYK-
TYPY, MeNKuWe W KPyMHble 3anofIHUTeNN CO3[at0T MaKpOCTPYKTYpY.
MOHONMTHOCTL OETOHHOI CMecu obecrneynMBaeT BHYTPEHHAS cuna,
KOoTOpas obpa3yeTca Mexay KOMMoHeHTamu. CTpyKTypoobpasyto-
LMW OCHOBHbIMW KOMMOHEHTaMU ABMSIETCA BOAA M LEMEHT, KOTOpble
06pasytoT LeMeHTHoe TecTo. [pu rugpatauun LemMeHTa, u3-3a yBenu-
YEHNS AUCMEePCHOCTM TBepAOl (hasbl, KNewlias 1 BSXKyLWas crnocob-
HOCTb LEMEHTHOro TecTa noBblwaeTcs. OAHOPOAHOCTb MO BCEMY
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06beMy 1 yaob6odopMyemMocTb GETOHHOW CMECHM MMEET Ba)KHOE 3Ha-
yeHune Mpw NepeBo3ke 1 HOPMOBKE M3AeNuiA.

Mpwn BO3AEACTBMMN BHELLHE CUMbl Ha OETOHHYH CMeCb B paHHel
CTafuu, oHa fedopMUpyeTCsa 31aCTUYHO U N0 Mepe YBENYEHNS CUSbl
MOBLILLAETCA CTPYKTYPHAs MPOYHOCTb, YTO MPUBOAUT K pPacTeKaemo-
CTW CMeCW. YuuTbiBas 3TOT Npouecc OeTOHHYK CMecb CreayeT pac-
CMaTpuBaThb Kak 31aCTUYHO-NAaCTUYHO-TEKYYEe Te0 U cnegyeT usy-
yaTb €ro C TOYKU 3peHns (PU3MKM TBEPAOr0 Tefa U UCTUHHAA XuUpg-
KOCTb. YBe/IMYeHUe MOABMKHOCTA GETOHHOI CMecu npu MexaHuye-
CKOM BO3Z€MCTBMM N BOCCTAHOBMIEHWE MPEXHEro COCTOSHWUA Hasbl-
BAKOT TUKCOTPONMEN CMeCHK.

MoaBMXHOCTL BETOHHOW CMeCKM MOXHO YBeNnnMuuBatb NyTeM Me-
XaHWYECKNX BO3LENCTBMIA WM BBEAEHUEM CMELMaNbHBIX MOBEPXHO-
CTHO-aKTMBHbIX BELLECTB. DTO MMEET BaXKHOe 3Ha4eHue npu nonyde-
HWUWN BETOHHbIX U3LENNIA 1 KeNe306eTOHHbIX KOHCTPYKLUWIA.

TexHUYeckne cBolicTBa OeTOHHOI cmecu. pu M3roToBNEHUN
OETOHHbIX U3AENNIA N XKeNne3006eTOHHbIX KOHCTPYKLUNIA yA060yKnaabl-
BaeMOCTb (yA060(hopMyeMOCTb) MMeEET BaXXHOE 3HauveHue. Mpu aTom
MMeeTcs B BUAY GeTOHHas CMecb, KOTopas mpu BbiGpaHHOM MeTofe
YNNOTHEHWS, COXPaHAs LeNoCTHOCTb, YKNaAblBaeTCs MOMHOCTLHO.
Y n060yKnaabiBaeMoCTb GETOHHON CMecK XapaKTepusyeTcs MoABMK-
HOCTbO, XecTKocTbio (XK) M HepaccnaeHuem. MofgBMXKHOCTb GETOH-
HOW CMeCu 3aBUCWT OT CTPYKTYPHOI MPOYHOCTU CMECU, XKECTKOCTb
CMECK OT JMHAMMWYECKOWN TeKy4yeCTu (BA3KOCTM) M paccnaemMocTb OT
BOAOYepXuBaroLLeli cnocobHOCTM cMecu. Bogoyaepxusarowas cno-
COBGHOCTb MMEET BaXKHOE 3HAYeHWe MpW NPOU3BOACTBE BETOHHBIX pa-
60T B YCNOBUAX CYXOr0 XapKoro KaMmara.

MoaBMXHOCTb. MOABMXHOCTL GETOHHOM CMecKH O3Ha4yaeT [ABU-
XeHue eé nof gelicTBMemM COOCTBEHHOW MacChbl U BblpaXaeTcs ocaf-
Koii KoHyca (OK) B cm (puc. 6.3, a). Ocagka KOHyca 6eTOHHOI cMecu
onpegenseTca No pesynbraTaM cpegHeapuiMeTUUeCKOro 3HauveHus
[IBYX N3MepeHWIi.

Ocagka KoHyca OnpeaensieTcsi ¢ NOMoLWblo 6e340HHOM hopMbl B
BUAE MeTa//IMYecKOro YCEYEeHHOro KOHyca pasmepamy Mo BbICOTe
300, anameTpom BepxHero ocHoBaHua 100 M HMXKHero ocHoaHms 200
MM. BHYTpeHHAS NoBepXHOCTb POPMbI NpeLBapuUTe/ibHO CMavnBaeTcs
BOJOM, 3aTe€M 3aMN0/HAETC 6ETOHHOW CMEChb0 B TPU NPUEMA, KaX[bIN
no BbicoTe 10 cm. Kaxablii cNoi ynnoTHAETCA METOLOM LUTHIKOBaHWS
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CTa/IbHON Nanoykoin gmameTpom 16 MM M anvHOA 600 MM C OKpyr-
NEHHOW KOHEYHOCTbHo B 25 pa3. ocne cHATUS OpPMbI, N0 COGCTBEH-
HO/ Macce OETOH OCaXaeTCs M MMEHHO 3HayeHMe ocajgka onpege-
nset OK 6eToHHOW cmeck. Mpyu OK paBHOW HyNO yao60oyKnaabiBae-
MOCTb GETOHHOI CMECU OTPaXKaeTCs XeCcTKOCTbo (K).

XecTKkocTb. XXKecTKocTb GETOHHON CMecu onpegenseTcs NyTém
M3MEPEHUs BpeMeHW B CEKYyHAaX BMOPOYMNNOTHEHUA CMecu nocne
CHATMA KOHYCa B cocyfie 0 06pa3oBaHNA 1aiKoin NOBEPXHOCTM (puc.

6.3,6). o

Puc. 6.3. OnpeaeneHune yao60yKnaablBaeMoCT/ GETOHHOI CMeCH:

a) npubop 41s onpeaeneHns NOABMKHOCTM BETOHHOI CMecK (KOHYC);
1-)KecTKas CMecb; 2-NOABMXHas CMeCb; 3-0CafiKa KoHyca; 6) npmbop ans

onpejeneHns XecTKOCTN 6ETOHHOW cMecy; 4-CxXema UCTbITaHUs.

XecTkocTb 6GETOHHOI cMmecu onpefenserca cnegyrolmnm ob6pa-
30M: cOCyjd KO/NbLEBOW UWIMHAPMYECKOW (opMbl BbicoTOn 200 u
BHYTPEHHUM AuameTpoMm 240 MM TBepAo 3akpennsercs Ha nabopa-
TOPHbIA BMOPOCTON; HA KOJMbLO YKPEeNnnseTcs CTaH4apTHbIA KOHYC,
3anonHaeTcs 6eTOHHOW CMecbid MO METOAUKE, YKa3aHHOW Bbille K
thopma cHUMaeTcs; AUCK npubopa ¢ NOMOLLBIO LWITaTUBa OMyCKaeTcs
BHM3 Ha MOBEPXHOCTb CMeCW; OAHOBPEMEHHO 3amnycKaeTcs BUOPOCTON
M ceKyHAoOMep, M 6GeTOHHas CMeCb YNIOTHAeTCA A0 06pa3oBaHuA
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rNafiKo MOBEPXHOCTW; BblAENMBLLEECS LIEMEHTHOE TECTO Npu BMGPO-
YNAOTHEHUN BETOHHOIN CMECU NPOHMKAeT Yepe3 OTBEpPCTUSA AMaMeTpa
AWCKa 1 npoLecc BMGpaumm npuocTaHaBMBaETCS.
Moka3saTenb XXeCTKOCTU OGETOHHOI cMecu onpegensercs no pe-
3ynbTaTam cpeaHeapuMeTUYECKOro 3Ha4YEHNS ABYX U3MEPEHNIA.
Knaccngmkaumss 6eTOHHOM cmecy Mo nokasaTensMm yaoboykna-
AblBaeMoOCTU npusefeHa B Tabn. 6.2.

Tabnmua 6.2.
Knaccuukaumsa 6eTOHHOW cmech
Mapka no ygo6o- Hopwa ya060yKnaibiBaeMocTy
YKNaJbIBaEMOCT!U XKecTKocTb, € MoABUXKHOCTb, CM
Ocagka KoHyca Pacnnas
KOHyca
CBepPXKeCTKME CMecK
CXX3 bonee 100
CXK2 51-100
CXK1 50 1 meHee
KecTkme cmecu
X4 31-60
X3 21-30
X2 11-20
X1 5-10
MoaBW>KHbIE CMecK
ni 4 1 MeHee 14
n2 - 59
rn3 - 10-15 -
na - 16-20 26-30
ns - 21 v 6onee 31 v 6onee

Obnactb npuMeHeHMs 6eTOHa W >Kene3obeToHa onpegenset
MapKy GEeTOHHOI CMecK, yKasaHHOW Ha 3Toi Tabnuue. Hanpumep,
MpV M3roTOBNEHUU BbICOKOMPOUHBIX, CTOMKUX K MPUPOAHbLIM (haKTo-
pam Xene3o6eTOHHbIX KOHCTPYKLWIA LenecoobpasHo MCMonb3oBaHue
YKECTKMX WM CBEPXXKECTKUX OGETOHHbIX CMeceil. [ns M3rotoBneHus
OETOHHbIX W3JENNiA N MasoHarpy>aeMblX >Kefne300eTOHHbIX KOHCT-
PYKUWUIA 30aHUIA 1 COOPYXXEHWNIA BO3MOXHO MCMOMb30BaHNE MOABUX-
HbIX UM HU3KOMAPOUHbIX XECTKNX 6ETOHHbIX CMecei.
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MoBbILLEHWE XXEeCTKOCTU 6ETOHHON CMecU NPUBOLMT K CO34aHUI0
MAOTHBIX, BbICOKOMPOYHbIX, ManoAethopMUpPyeMbIX 1N YCTONUMBBLIX K
pas3fiMuHbIM cpefam >Kene3o6eTOHHbIX KOHCTPYKLUNA.

CBsi3HOCTb. HepacnaeBoemocTb GETOHHOW CMecKU Noj BO3AencT-
BMEM BHELWHUX (U3NKO-MeXaHUYECKUX (HaKTOpPOB O3HayaeT eé
CBAI3HOCTb. PaccrioeHne MOXeT MpOosBAATLCA MPU  MepeBo3ke U dop-
MOBKe 6eTOHHOI cMecu. CBA3HOCTb ONpesensieTca ypoBHeM MniacTuu-
HOCTW GEeTOHHOW cmecn. BeTOHHasi CMecb C HeJ0CTAaTOYHONM CBSI3HO-
CTbIO paccnavBaeTcsi NpU 3amojIHEHUU U YNAOTHEHUWN CTaHZAPTHOMO
KOHyCa 1 Korfa cHumMaeTcs opma 06pa3yrolmii KOHyC paccbinaeTcs
MK nagaer.

PaccnaeBoemMOoCTb OETOHHOW CMecu NPUMBOAMT K paspyLLEHUIo
CTPYKTYPbl 1 YXYALIEHNIO CBOWCTB 6eTOHA. [11 YBENNYeHUs CBS3HO-
CTW BETOHHOW cmecu, cneayeT NpaBWMAbLHO NoA6upaTb COCTaB GETOHa.
YBenuueHne KOMMYeCTBa LiEMeHTa M yMeHbLUEHNe KOAUYecTBa BOAbI
pe3Ko CHUXaeT pacc/iaeBoemMocTb 6eTOHHOM cMecu. pu Mcnonb3oBsa-
HAW B MAJIOM KOJINYECTBE BbICOKOMPOUHbIX LLEeMEHTOB ANS NOAYyYeHUs
HM3KOMapoYHbIX OGETOHOB CHWKAETCS BOLOYAEPXKMBAKOLWAA CMO-
COBHOCTb CMECK U B pe3yfibTaTe CMeCh pacc/ianBaeTcs.

Y no60yKnaablBaeMoCTb GETOHHOI CMeCK 3aBMCUT HEMOCPEeACT-
BEHHO OT KONMYecTBa BOAbl 3aTBOpPeHWsA. Boja 3aTBOpEHNs pacxopy-
eTCs Ha rmapatauuio LemeHTa M CMayuBaHWe MOBEPXHOCTU 3anoJiHu-
Teneil. C y48TOM TEXHONOMMYECKMUX MPOLLECCOB MepeMeLLnBaHus, me-
PEBO3KW, (POPMUPOBAHMSA W YNIOTHEHWUS YBEIMYMBAETCA KO/MYECTBO
BoAbl. [lpn HenpaBW/LHOM MOLOGOPE COOTHOLUEHUS MENKOro U Kpyn-
HOro 3anofiHuTeNell yBenuuuBaeTcs BOAONOTPEOHOCTL 6GETOHHOW
cmecu. Hanpumep, 6eTOHbI C BLICOKUM COAEpXXaHUEM Mecka, TPpebyoT
60/bLUe BOAbI, B CBA3W C TEM, UYTO yAe/bHas MOBEPXHOCTb Mecka Tol
)Ke Maccbl KPynHOro 3ano/iHATeNs nMeeT 60Mbliee 3HaueHne. paHy-
NOMeTPUYECKMin NopsAJoK Npu pacyeTe cocTaBa 6eToHa JaeT NONOXKU-
Te/lbHble pe3ynbTaThl.

[nsa nocTosHCTBA OCHOBHbLIX CBOCTB 0eTOHa TpebyeTca cCTa-
OGUNBHOCTbL 3HAYeHM BOAOLEMEHTHbLIX OTHOLIEHWA. Kak npaswuno,
ONA NPUrOTOBNEHWS BETOHHOW cmecn 06bEMOM 1 M3 Mnpu pacxoge Le-
mMeHTa 200-400 Kr/m3 pacxoj BofAbl B COOTBETCTBMM C MapKoii 6eToHa
OKa3blBaeTCs Hen3MeHHbIM. [M03TOMy npu pacuyeTe cocTaBa 6eToHa
BOJOLIEMEHTHOE OTHOLUEHME OnpefensieTcs no npeasapuTesisHO Noj-
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roTOB/IEHHOW Tabnmue unu rpadvkam c y4yeToM Buga v dpakuuii 3a-
nonHuTenen (puc. 6.4).

‘) nB
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141 Ynpyrocts X, ¢

a24i $won ¥
MoasukHocTb OK, cm
Puc. 6.4. Bogonotpe6bHOCTL 6ETOHHOW CMecH, NPUrOTOB/IEHHOIA C
NpUMeHeHMEM NOPTNaHALEMEHT], Necka cpefHei KPYNHOCTW U rpaBust
HanboNbLLEl KPYMHOCTU: @) NOABMXKHbIE CMECK; 0) XKeCTKue CMecy;
1-70 mm; 2-40 mm; 3-20 mm; 4-10Mm.

Mpy M3roTOBMEHMU MAOTHOrO M MPOYHOro GETOHA KOSIMYECTBO
LLeMEHTHOro TecTa umeeT 60/bLIOE 3HAYeHMe. ONTUMaIbHOE Konude-
CTBO LiEMEHTHOr0 TecTa 3aBMCUT OT KOJIMYECTBA 3aMOHUTENEN M UX
(hpakuWia.

YBennyeHne Koam4yecTBa Nnecka B 6eTOHe NPUBOAWUT K yBenuye-
HUIO pacxofa LeMeHTHOro tecta. oaTomy, cnegyet nogbupats co-
OTHOLUEHME MESIKOr0 W KPYMHOro 3anofiHMTeneid Takum 06pasom,
4yTOObl MeX3epHoBas MYCTOTHOCTb OKasalacb MUHWManbHOW. He-
060CHOBaHHOE YMeHbLUEHME KO/IMYecTBa LeMEeHTHOro TecTa oTpuLa-
TeNIbHO BAWSET HAa NIOTHOCTb M NPOYHOCTbL GETOHA.

LleMEHTHbIA pacTBOP, COCTOSALWIMIA M3 LIEMEHTa, BOAbl, MENKOro
3aMofHUTENs 3ano/iHAeT MeX3epHOBYH) MYCTOTHOCTb KPYMHOro 3a-
nonHuTens. OfHaKo 3TOT NPoLecC He SBASETCH MAeaNibHbIM, PacTBop
NPUBOAUT K pasfBUdKKe 30peH KPYMHOro 3anofHuTens. PasfBuxka
3epeH 0603HayeHa KO3PpMUMEHTOM a, KOTopbiii Bcerga 6onblue 1
Pa3aBmKKa 3epeH B XEeCKMX BETOHHbIX CMecsX MeHblUe MO0 CpaBHe-
HUIO C NOABMXHbLIMU COCTaBaMM W COOTBETCTBEHHO KOIPPUUMEHT a
XKECKMX BETOHHbIX CMeceid CTpeMuTcs K MUHUMYMY. [lpumepHas
CTPYKTypa 06bI4YHOI0 TSXeNoro 6eToHa npueegeHa Ha puc. 6.5.

Ko3ath(hnUMeHT 0 XKECTKMX BETOHHbIX cMeceil cocTaBnseT 1,05-
1,15, a nogBmXHbIX cmecer 1,2-1,5. Mpn BbICOKO pasgBMXKK 3epeH
KPYMNHOro 3anofHUTeNs YBeNMYMBAETCA pacxXof LEeMEHTHOro pac-
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3Ta NMHeHasA 3aBUCMMOCTb O03HAYaeT (PM3NYECKUIA CMbICA MPOY-
HOCTM 6eTOHa M NOKasblBaeT, Ha Kakume (haKTopbl HY)XXHO 06palatb
BHMMaHue npu nogbope coctaBa 6eToHa.
® Puc. 6.6. 3aBucMMOCTb
MPOYHOCTKN BETOHA OT pac-
' X012 BOfbI: &) 061acTb He-
YM/I0THEHHOT O XXECTKOro
I 6eToHa; 6) 061acTb BbICOKO
MI0THOCTY U MPOYHOCTY;
B) 06/1aCTb MOABMKHOIA
GETOHHOI cMecK; T) 06nacTb
Pacxo Bobl, KI/M' NUTOIN BETOHHOI cMecy.

Ha puc. 6.6. obnacTb a NokKasbiBaeT pe3y/nbTaT HeAOCTATOYHOrO
YNJO0THEHNS GETOHHOW cMecu, 06nacTb 6 NOKa3biBaeT O AOCTATOYHOM
KO/INYEeCTBE BOAbl B COCTaBe 6eTOHA W, B pe3y/ibTaTe KayeCTBEHHOIO
YNAOTHEHMS GETOHHOW CMecKu, 06pa3oBaHWM COBEPLUEHHON CTPYK-
Typbl. B nocnegytowem, yBenmyeHne KonuMyecTBa BOfAbl 3aTBOPEHUA
(B 1 r-o6nacTn) NpUBOANT K CHXKEHWNIO NPOYHOCTU 6ETOHA, B CBA3M C
TEM, YTO W3/IULLHEE KOMMYECTBO BOAbl MO UCTEYEHUWN BpemMeHU obpa-
3yeT Ha CBOEM MeCTe NMOpUCTOCTb. B3aMMOCBA3b MeXAy NPOYHOCTbLIO
6eToHa M NPOYHOCTbLIO KPYMHOro 3anofiHATENs onpefensieTcsa Koag-
hULUMEHTOM pa3faBMKKKN 3epeH 3anonHuTens (a).

Mpu pasmelleHnn 3epeH KPYMHOro 3anonHUTens Ha 611U3KOM
paccTosiHUKM, TMPOYHOCTL 6GeToHa 3aBUCUT, HeMnoCpefCTBEHHO, OT
MPOYHOCTU 3aN0MHUTENSA, NOTOMY UYTO 3epHa 3arnoNHUTENS HAXOAATCA
Ha PaccTOsHMM 2-3 AMaMETPOB LiEMEHTHOM YacTuubl. C y4eTom 3TOro
(hakTopa, MPOYHOCTb KPYMHOro 3anofiHuTens fo/mkHa ObiTb B 1,5-2
pa3a 60/blle MPOYHOCTU LEMEHTHOrO KamHf. 3ro COCTOSHWE Mnpu-
CYLLe BbICOKOMPOUHbLIM XXeCTKUM 6eToHaM. Koah(puUUeHT pas3gsuxKu
3epeH a MMEeT MOBbILEHHOE 3HAYeHWe Y MOABWXHbLIX OETOHOB C
60NbLINM KOMMYECTBOM LEMEHTHOrO TECTa; NPW 3TOM 3epHa Kpyn-
HOro 3anofiHUTeNs pasMeLlatoTCd Ha fanbHeM paccTofHWW. B aTom
Cnyyae NPoYHOCTb 6eTOHA 3aBMCUT OT MPOYHOCTM LLEEeMEHTHOIO KaMHA
1 afre3MoHHON NPOYHOCTM 3aMO/THUTENSA.

3aBUCUMOCTb MpoYHOCTM 6eToHa oT B/L, Ha ocHoBaHWUK (hopMy/ibl
WN.Bonemeii - 6.CKkpamTaeBa 1 Npyu MCMOMb30BaHUN LieMEHTa pas3finy-
HbIX MapoK npuBejeHa Ha puc.6.7.
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®opMy/bl  NPOYHOCTU AN O6bIYHBIX TSHKENbIX 6GETOHOB Cre-
ayouu:
N= % =14-25%’

N=Mn(% +°4 U >w

3fecb: /M-npoyHocTb Ge-
TOHa, 3aTBEpAEBLUETO B HOp-
MaJIbHbIX YC/IOBUSAX B TEYEHUU
28 cyT., MIa; /"-aKTUBHOCTb
uemeHta, MMa; A n A/ koag-
(hMUMEHTBI, y4YUTbIBaKOLIME Ka-
yecTBa 3anonHuTenein (1abn.6.3).

K 3anonHuWTensim  BbICO-

KOro Ka4yecTBa OTHOCATCA Lue-
Puc. 6.7. 3aBMCMMOCTb MPOYHOCTM  Gapp, U3 MAOTHBIX FOPHBIX MO-

TSHKenoro 6eToHa ot B/LY
(Npy NCcNonb30BaHWMK LIEMEHTA
PasNNYHbLIX MapoK).

POA, Y KPYMHBIA NeCOoK, C HK3-
KM COfepXXaHWeM BpPeAHbIX
npumeceil.

K 06bIYHbIM 3aMOMHATENSAM OTHOCATCS LWe6eHb, rpaBuii U Mecku
cpefHein kpynHocTu. K 3amo/IHUTENsIM HM3KOro KayecTBa OTHOCATCS
HM3KOMPOYHbIE KPYMHbIE 3aMO/HUTENN U MEIKME NECKM.

Tabnmua 6.3.
3HayeHunsa koathpuumeHtos A n A/
XapaKTepucTuKa 3anoiHUTenei A Aj
BbIcoKoro Kayectsa 0,65 0,43
O6bI4HOro (CpeaHero KavecTsa) 0,6 0,4
Hun3koro kavyectsa 0,55 0,37

dopmyna NPOYHOCT GETOHA MO3BONSET MPU (UKCMPOBAHHBIX
B/LI, aKTMBHOCTM LEMEeHTa ¥ Ka4yecTBe 3anoNHWTeNeil onpeaenstb
npu6IM3NTENbHO NPOYHOCTL GETOHa B BO3pacTe 28 CyT. Wau Mpw
(vKcauum mapku GeTOHa, eC/iM M3BECTHA aKTUBHOCTb LieMEHTa Mpo-
M3BECTU pacyeT cocTaBa GETOHA.
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(NaBHas 3aKOHOMEPHOCTb MNPOYHOCTKM 6eTOHa ABAsAeTCA o06Lielt
ANA MaTepranoB KOMMO3ULUOHHOW CTPYKTYPbl TakUX KaK TSXeNblid,
Nerknii, MefKO3epHUCTLI BETOH 1 MCMONb3yeTCsa A8 pacyeTa Ux co-
cTaBa WK 418 NpefBapuTeNIbHOro onpeaeneHns NPoYHOCTU.

MpoyHoCTb 6eTOHa 3aBMCUT OT 3€PHOBOrO COCTaBa 3anofiHWUTe-
Nei, U3 KPYMHO3EPHUCTOro 6eTOHa MOXHO M3roTaB/MBaTb BbICOKO-
NpoYHble 6eToHbI. [Mofgbop (hpakyMii KPYMHOro M MefIKOro 3anosiHu-
Tenei, N0 NPUHLMNY 3aMOfHEHUS MEX3epHOBOW MYCTOTHOCTW npe-
Abloyweit pakuum, obecnedymBaeT NJAOTHOCTL M NPOYHOCTL BETOHA.

6.4.2. Mapku 1 Knaccbl 6eToHa

Mpy NPOEKTUPOBaHUN GETOHHBLIX W XKee306eTOHHbIX KOHCTPYK-
uMiA, onpegenalTca Knaccbl (Mapku) 6eToHa NO nokasarensam
MPOYHOCTM, MOPO30CTONKOCTA U BOLOHENPOHULLAEMOCTMN.

MpoekTHas Mapka no npefgeny NPoOYHOCTM GETOHa MpU CXaTuwm,
onpegensieTcs MyTeM MCMbITaHMS 3TaIOHHbIX 06pasuoB, B (hopme
Ky6a, M0 0CU OTHOCUTENIbHO COMPOTMBAEHNA Ha cxXaTue (Krc/cm ).

MpoekTHas Mapka, Mo npegeny NPOYHOCTU GETOHA MPU pacTsxe-
HUKW, onpegenseTca NyTEM WCMbITaHWA cneunanbHblX 06pasuos, B
thopmMe NpW3Mbl, MO OCU OTHOCMTE/NILHO COMNPOTUBEHNS Ha pacTske-
Hue (Krc/cm2). Ota mapka onpegenserca npy rnaBHOM 3HavyeHUW npe-
[ena NpoYyHOCTY 6eTOHA NPU PacTSHXKEHUN.

MpoekTHas Mapka No MOPO30CTOKOCTY 6eTOHa onpegenseTca no
pesynbTaTam CTaHLAPTHbIX MCMbITaHUA 00pa3LoB Ha MOPO30CTOWA-
KOCTb. JTa MapKa onpejenseTca B Cny4vasx BepoOsATHOCTU MHOroKpart-
HOro 3aMOpPaXXMBaHNUA 1 0TTaMBaHUS 6eTOHa.

MpoekTHas mMapka 6eToHa, No BOAOHEMPOHULLAEMOCTU, ONpesens-
eTcA MO pesy/nbTaTaM CTaHAAaPTHbLIX MCMbITaHUA 06pasLoB Npyu OAHO-
CTOPOHHEM TMAPOCTAaTUYECKOM fAaBfieHUW. ITOT nokasaTenb 6eToHa
onpefensieTca Npu NpeabsBleHUM OGeTOHY 0COo6biX TpeboBaHWMA Mo
NAOTHOCTW 1 BOLOHEMPOHULLAEMOCTH.

Mpegen NpoYyHOCTU Mpu CXKaTum GeTOHa onpefensieTcs B BO3-
pacte 28 cyT. B ykasaHHbIX CTaHAapTaxX ¥ TEXHUYECKMNX TpeboBaHUNAX
N0 COOPHbLIM eNne300eTOHHbIM KOHCTPYKUMAM ApYyrve CPOKU BO3-
MOXHO OfnpejesieHne npefena NPOYHOCTY NpK CXXaTum 6eToHa.

MpoyHoCTb 6eTOHa onpefenserca nNpu UcnbiTaHUM 06pasuUoB -
6113HELL0B B KOMMYECTBE 3 LIT, M3rOTOBNEHHbIX B ONpPefeNeHHbIX ce-

138



pusix. O6pasubl 6epyT cO cpefHeil yacTu 6eTOHHON cmecu, (opmy-
I0TCA U YNJIOTHAKTCS Ha N1abopaTopHOM BMOPOCTONE. 3roTOBEHHbIE
o6pasubl BbIAEPXKMBAIOT B (hopMax B TeYeHWM He MeHee 24 4., Mog
MOKPLITUEM BNAXHON TKaHU Mpu Temnepatype 20+2°C, 3aTem pac-
thopMoBaHHble 06pasLbl MOANEXAT XpPaHeHWKO B CheuunanbHON Ka-
Mepe, B HOPMa/lbHbIX YC/IOBUSAX, MPU OTHOCUTENbHOW BAaXHOCTU He
mMeHee 95% 1 Temnepatype 20+£2°C B TeyeHUM 28 cyTOK. Pasmepsbl
6eTOHHbIX 00pa3LoB 3aBUCAT OT PasMepoB KPYMHOrO 3amnofiHUTENs.
Mpesen NpPoYHOCTU MpW CXaTuK BeTOHA onpefensieTcs NyTemM UCMbI-
TaHUs cTaHAAPTHbIX 06pa3LoB 20x20x20 cM, 15x15x15 cM (OCHOBHOA
obpaseu) n 10x10x10 cwm.

[ns npupaBHUBaHMS NMPOYHOCTM BETOHHbLIX OCHOBHbIX 06pa3sLoB
15x15x15cM K npoyHocTAM 06pasyoB 10x10x10cm n 20x20x20cm
YMHOXaKTCA Ha MacliTabHble KoahduumeHTtbl 0,95 n 1,05 cooTseT-
CTBEHHO.

Mpegen NPOYHOCTU NPU pacTHKEHUM GeTOHa yBeNUUYMBAETCH, No
Mepe YBeNMYeHWUs MPOYHOCTM MPU CXaTuW, OJHaKO MpyU WU3roTOBfe-
HWWN BbICOKOMApOYHbIX BETOHOB 3TOT POCT CHMKaeTcs. Mapka 6eToHa
Npy pacTsHXKeHWM OTHOCUTENbHO MapKu Mpu cxaTuu coctaenset 1/10-
1/17 v mapku no nsrnby-1/6-1/10.

MpoYHOCTL GeTOHa 3aBUCUT OT PaBHOMEPHOI0 pasmeLleHns KOM-
MOHEHTOB MO CTPYKTYpe, 3TO TpebyeT TuiaTeslbHOe MepemMelluBaHue
cocTaBnsiloWMX. [POEKTHY0 MapKy 6eTOHa MOXHO 06ecneunTb My-
TEM WMCNOMb30BAHUA KAYeCTBEHHOrO LEMeHTa, 3anofiHUTenei, yco-
BEPLUEHCTBOBaHNS TEXHOMOTMYECKMX MPOLIECCOB WM aBTOMaTu3aLumeit
npon3BOACTBA.

MpoeKTHYI, FapaHTUPYIOMY0 MapKy GeTOHa MOXHO OTMETWTb
nyTéM HOPMaTWMBHbIX MOKasaTeneli MPOYHOCTM nocnegHero. Knacc
6eToHa fBNAETCA MMEHHO TaK1M MoKasaTesieMm.

Knacc 6eToHa rapaHTMpOBaHHbIA KoaduumeHTom 0,95, onpe-
[ensieT OAvH 13 rnokasaTeneil 6eToHa. TO 03Ha4aeT, YTO OnpesesieH-
Hble CBOICTBa 6eTOHa No Knaccy u3 100 cocTosHMiA B 95 cny4asx ra-
PaHTUPOBaHbI U TOMILKO B 5 Cy4YasX BO3MOXHbI OTK/IOHEHNS.

beToH noppasgenserca Ha cnefyrowme knaccel: Bl; B15; B2;
B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B40; B45;
B50; B55; B60,

COOTHOLLEHME MEXAY KMacCOM U MapKoi 6eTOHa MO MPOYHOCTU
npu HOPMaTWMBHOM Ko3agdumumeHTe Bapuauun V=13,5%, R=B/0,778,
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naBHas 3aKOHOMEPHOCTb MPOYHOCTM GeTOHa SBASETCA 06Lel
ONA MaTepuanoB KOMMO3UUMOHHOW CTPYKTYPbl TakUX Kak TSXKesbliA,
NErkniA, MefIKo3epHUCTbIN B6eTOH 1 NCNONb3YeTCcs AN pacyeTa UX Co-
cTaBa WK Ana NpeABapuTeNbHOrO ONpeaesieHnst MPOYHOCTH.

MpoyHocTL GeTOHa 3aBMCUT OT 3epHOBOrO COCTaBa 3anofiHWUTe-
nei, U3 KPYMHO3EPHUCTOro 6eTOHA MOXHO M3roTaB/AMBaTb BbICOKO-
npoyHble 6eToHbI. Mogbop pakumii KPYMHOrO M MENKOro 3anofHu-
Teneil, N0 NPUHUMUMNY 3amMO/THEHMS MEX3epPHOBOM MYyCTOTHOCTM Mpe-
Ablayuiein dpakumm, obecrneymnBaeT NAOTHOCTb M MPOYHOCTb GETOHA.

6.4.2. Mapkun un knaccbl 6eToHa

Mpy NPOEKTMPOBaHWMN BGETOHHBLIX W XKEeNe300eTOHHbLIX KOHCTPYK-
UM, onpegenalTca Knaccbl (Mapku) 6GeToHa MO Mokasarensam
MPOYHOCTM, MOPO30CTONKOCTU 1 BOAOHEMNPOHMLLAEMOCTM.

MpoekTHas Mapka Mo npefeny NPOYHOCTM BETOHA NpU CXKaTuu,
onpegenseTcs MyTeM MUCMbITaHWA 3TalIOHHbIX 06pasuoB, B opme
Ky6a, N0 OCU OTHOCUTE/IbHO COMPOTUBAEHNS Ha CxKaTue (Krc/cm ).

MpoekTHas Mapka, No npefeny NPOYHOCTM GeTOHa NpU pacTsxe-
HWKW, onpeAenseTcs NyTEM WCMbITaHWA CcheunanbHblX 06pasyoB, B
thopMe Npu3Mbl, N0 OCY OTHOCUTE/IbHO COMPOTUB/IEHUSA Ha pacTsxe-
Hue (Krc/cm2). 9Ta mapka onpegenserca npu rnaBHOM 3Ha4YeHUKU npe-
[ilena NnpoYyHoCTM 6eTOHA NPU PacTAKEHUN.

MpoekTHas mMapka No MOPO30CTOMKOCTM 6eTOHA onpefensercs no
pesynbTaTamM CTaHLAPTHbIX MCMbITaHUA 06pa3LoB Ha MOpPO30CTOM-
KOCTb. JTa Mapka onpegenserca B CAy4vasx BepOATHOCTU MHOrokpart-
HOro 3aMOpPaXXMBaHNA 1 0TTanBaHUS GeTOHa.

MpoekTHas mMapka 6eTOHa, N0 BOAOHENPOHULLAEMOCTH, onpeaens-
eTcA No pesynbTataM CTaHAAPTHbLIX UCMbITaHWA 06pa3LoB Npu OfHO-
CTOPOHHEM TUAPOCTAaTUYECKOM AaBfeHWWU. ITOT MokKasaTeNb GeToHa
onpegenseTca nNpu nNpeabsiBneHMM 6GeTOHY 0Co6biX TpeboBaHWi MO
NAOTHOCTW U BOLOHEMPOHULLAEMOCTH.

Mpefen MpPoOYHOCTM MNpWU CXKaTuM GeTOHa OnpefdenseTca B BO3-
pacte 28 cyT. B yKa3aHHbIX CTaHAapTaX M TEXHUYECKUX TPpeboBaHMAX
No COOPHLIM >Kene300eTOHHLIM KOHCTPYKUMAM ApYyrue CpPOKM BO3-
MOXHO onpefeneHune npegena npoYHOCTM NpKU CXKaTumn 6eToHa.

MpouHoCTb GeToHa onpegenseTrca nNpu UcnbiTaHMM 06pasUoB -
6/11M3HEL,0B B KONMYeCTBE 3 LT, M3rOTOB/IEHHbIX B ONpefeneHHbIX ce-
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pusix. O6pasubl 6epyT CO CpefHeil yacTu OGETOHHON cmecu, opmy-
I0TCA M YNIOTHAIOTCA Ha NabopaTopHOM BMOPOCTONe. M3roToBNEeHHbIE
06pasubl BblAepXMBaOT B (HOPMax B TEYEHUW He MeHee 24 4., nop
MOKPbITMEM BNaXKHOIW TKaHW Mpu Temnepatype 20+£2°C, 3aTem pac-
thopMOBaHHbIe 06pasLbl MOAMEXAT XpPaHEHWO B CheuunanbHON Ka-
Mepe, B HOPMasibHbIX YCN0BUAX, MPU OTHOCUTENbHOW BAAXHOCTW He
meHee 95% u Temnepatype 20+2°C B TeueHun 28 CyTOK. Pasmepbl
6eTOHHbIX 06pa3LoB 3aBUCAT OT pPasMepoB KPYMHOro 3anojHUTENS.
Mpesen NPoOYHOCTM MpU CXaTuu 6eTOHa onpefensieTcs MyTem UCMbI-
TaHWUs cTaHAAPTHbIX 06pa3LoB 20x20x20 cM, 15x15x15 cM (OCHOBHOIA
o6paseu) 1 10x10x10 cwm.

[na npupaBHMBaHMA NPOYHOCTU GETOHHbLIX OCHOBHbLIX 06pa3LLoB
15x15x15cM K npoyHocTaM 06pasyoB 10x10x10cm n 20x20x20cm
YMHOXaKTCA Ha MaclTabHble KoshduumeHTtbl 0,95 n 1,05 cooTseT-
CTBEHHO.

Mpesfen NPOYHOCTU NPU PacTSKEHUN GeTOHa YBeNNYMBAETCA, MO
Mepe YBe/MYEeHUS MPOYHOCTU MpU CXaTUWM, OLHAKO NPV U3roToBIe-
HMM BbICOKOMAPOYHbIX BETOHOB 3TOT POCT CHMXaeTcs. Mapka 6eToHa
npy pacTsHKEHUN OTHOCUTENIbHO MapKy Npu cxatumn coctasnset 1/10-
1/17 n mapku no narnby-1/6-1/10.

MpoyHOCTL 6eTOHA 3aBMCUT OT PaBHOMEPHOIO pasMeLLeHns KOM-
MOHEHTOB MO CTPYKTYpe, 3TO TpebyeT Tl aTeNbHOe NepeMeLlvBaHne
cocTaBnallwmx. NMpoekTHYO Mapky 6eToHa MOXHO 06ecneynTb ny-
TEM WCMNONb30BaHUA KAYeCTBEHHOrO LEMeHTa, 3arnofiHuTeneid, yco-
BEPLUEHCTBOBAHUA TEXHOMOMMYECKNX MPOLECCOB M aBToMaTtum3auuei
Npon3BOACTBA.

MpOeKTHYO, rapaHTUPYOMYO MapKy 6eTOHa MOXHO OTMETUTb
nyTéM HOPMATMBHbLIX MNOKa3aTeneid NPOYHOCTM mocnefHero. Knacc
6eToHa ABNAETCA UMEHHO TakUM MOKa3aTefiem.

Knacc 6eToHa rapaHTMpoBaHHbIA KoathdumumeHTom 0,95, onpe-
JensieT oAuH W3 rnokasaTeneil 6eToHa. TO 03Ha4aeT, YTO OonpeneseH-
Hble cBOIiCcTBa 6eTOHa Mo Knaccy m3 100 cocTosiHMiA B 95 cnyvasx ra-
paHTUPOBaHbI 1 TOMIbKO B 5 CyYasx BO3MOXHbI OTK/IOHEHUS.

beToH nogpasgensetcd Ha cnepyrouwme knaccel: Bl;, B1,5; B2;
B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B40; B45;
B50; B55; B60.

COOTHOLLIEHNE MeXAY K1acCoM M MapKoi 6eTOHa No MpPOYHOCTU
npu HopmaTMBHOM KoathduuuneHTe Bapuaumm V=13,5%, R=B/0,778,
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HanpumMep, Ana knacca B10 npoyHOCTb nNpu cxaTum 6GeToHa 6ypet
K& 12,85 MMMa.

KoathpuumeHT Bapnaumnm NnpoYHOCTN 6eTOHaA, 3Ha4YeHNe KOTOPOro
N3MepsieTcs COOTHOLUEHMEM MPOYHOCTU OTAe/bHbIX 06pa3LoB Ha
CPeAHIO0 MPOYHOCTb, COOTHOLUEHUEM CpeAHe-KBafpaTHbIX OTK/0-
HEHWI Ha CPefHIO MNPOYHOCTb, a ANA 0OblYHbIX OETOHOB NPUHAT
V=13,5%. B 06Liem, KO3DPMLUMEHT BapuaLum He JOMKEH MpeBbIWaTb
20%.

TBepaeHue 6eToHa. BeTOH TBepAeeT B HOPMaJIbHbIX YC0BUAX, B
OIMTENbHBIA Nepuog, B pesynbTaTe XMMUYECKUX MPOLECCOB Mexay
LleMEHTOM K Bogoil. O6Ge3BOXMBAHME N 3aMOpaXXmBaHWe GeTOHa, [0
[JOCTVKEHUSA Mapo4yHOl NPOYHOCTU ero, NPUBOAMT K HapyLUeHWIO
CTPYKTYPbl U YXY[ALUeHUIO CBOWCTB. lMpu opmupoBaHum 6eTOHa, B
YC/TIOBUAX CYXOr0 XapKOro Knumara Ans npefoTBpalleHns ncnapeHns
BlarM, ero MOBEPXHOCTb MOKPbIBAKT Pa3MYHbIMU MAEHOYHBIMU
mMarepvanaMmu Uam noavMepamu.

B oCeHHe-3MMHUIA nepuof 4TOObI COXpPaHUTb GETOH OT 3aMep-
3aHuWA, MCMOMb3YKT CPeLCcTBA OTOMMEHWs, TeNI0U30AALUN NN BBe-
JEeHNS NPOTMBOMOPO3HbIX XMMUYECKNX [06aBOK.

HapacTaHve pocTa MNPOYHOCTU LeMeHTHOro 6eToHa, B HOp-
ManbHbIX YCNOBWAX, BO BPEMEHU MOXHO OMpeAensiTb MO 3aKOHY
norapuMoB NPUGAN3MTENLHO NO Creaytowein hopmMyne:

r =/? J82L
” Ig28’

rae: J1,,-npoyHoCcTbL 6eTOHA B BO3pacTe M CyTOK (He MeHee 3 CYTOK).

N«-MapoyvHas MNPOYHOCTb 6GeTOHa; N-4MCio fAHeli TBepheHus
6eToHa. OnpepgeneHne npPoYHOCTM 6GETOHA NO 3TOMY chnocoby wuc-
nonb3yeTcs ANs OnpefeseHWs BPeMeHW pacnanyoku usgenwin. Ons
onpejeneHnst pocta MPOYHOCTU GETOHA BO BPEMEHW WCMOMbL3YIOTCS
rpatmkun, NOCTPOEHHbIE HA OCHOBE Pe3y/bTaTOB WCMbITaHWA GETOH-
HbIX 06pa3LoB B Bo3pacTax 3, 7, 28 n 90 cyT.

MPOYHOCTbL LEMEHTHOrO 6GeTOHAa B HOPMabHbIX YCI0BUSX B
Bo3pacTe 7-14 cyT. gocturaet 60-80% OT Mapo4HOW MpoYHOCTM. [Ons
yBeMYEHNS MPOYHOCTU G6eTOHA B paHHel CTagun TBEpPAEHUS cnefyeT
NCNofb30BaTb ObICTPO, 0C060 OLICTPOTBEPAEIOLME LEMEHTbI, XUMU-
yeckme aobaBknM N TepmMoo6paboTKy. YCKOpeHWe TBepaeHus 6eToHa
yBennymnBaeT ob6opaumBaemocTb opM B COOPHOM >Xene3o6eToHe u
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npn  MOHOJ/INTHOM 66TOHI/IpOBaHI/II/I - YCKOpeHune TemnoB CTpOU-
TENbCTBA.

6.4.3. lehopmMaTHBHbIe CBONCTBA 6ETOHA

KomnosnynoHHast CTpyKTypa 6eToHa onpeaenseT noeegeHve getop-
MaLmy Npy BO3pacTatoLLeli Harpy3ke 0CEBO0 CKATUSA UM PACTSHKEHNS.

OnbITbl  MOKa3bIBAIOT, YTO NPU  BO3LEACTBUWM  HE3HAUMUTE/bHOM
HarpysKu 3a KOpOTKOe BpeMs B 6eTOHe 06pa3yroTcs ynpyrue fegopMatiu.

OfiHako, Mpu YBeNMYeHWW HanpskeHus oT 0,2 vacTeid npedena
NPOYHOCTW MpU CXaTumn, B 6eTOHe 0b6pasyeTcd nnacTnyeckasa (octa-
ToyHasa) gedopmauyusa. TonHy geopmaumio 6eToHa MOXHO npeg-
CTaBUTb KakK CyMMY YNpPYroi u nnactuyeckoi gedopmannu (Eynp+E™)-

O6nactb ynpyroin geopmauim 6eTOHa MOXHO YCNOBHO OTMe-
TUTb NpefenoM HampsHKeHns, 06pasyonM MUKPOTPELLMHBI MEXAY
LLeMEHTHbIM KaMHeM W 3anofiHuTenemM. [etopMaTHBHbIE CBOMCTBA
6eTOHa, BblpaXarTCA Mogynem ynpyroctu. Mogynb ynpyroctu 3a-
BUCMT OT MOPUCTOCTM GETOHA M BO3pacTaeT MO Mepe YBeUYeHus
NPOYHOCTM; NOPUCTOCTb GETOHa MPUBOAUT K YMEHbLUEHUIO MOAyNA
ynpyrocTtu (puc. 6.8):

50

Puc. 6.8. 3aBUCMMOCTb
Mofy”ns ynpyroctu 6eToHa
OT ero Mapku: 1-Tsxenblii
BETOH; 2-Nerkuii 6eToH Ha

MOPVCTOM 3aMO/THUTENE;
3-A4encThlIlA (ra3 uam neHo)

I /00 200 300 400 500 600 GETOH.

Mapka 6eToHa.

Mpu ofUHaKOBOK Mapke MO MPOYHOCTM, MOAY/b YMPYroctu
Nerkoro 6eToHa Ha MOPUCTOM 3amnofiHMTene MeHbwe B 1,7-2,5 pasa
TsXenoro 6etoHa. Mogynb ynpyroctu BbICOKOMOPUCTOrO AYEUCTOro
6eToHa ewwé Hmke. O6bIYHO MOAYNb YNPYroCcTU 6eTOHa MpY CXKaTumn 1
pacTsHXKeHUW MPUHUMAIOT PaBHbIM MEXAY CO60iA.
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MoN3yyecTblo - HasblBAOT SIBNEHWE YBenWyeHus aedopmavum
6eToHa MO WCTEYEHWN BPEMEHW MOJ Ae/CTBMEM MOCTOSHHOW cTaTu-
yecKoli Harpysku (puc. 6.9).

MonHas oTHOCUTESb-

T Has pJedopmauus 6eToHa

T npwv 4IMTeNbHOM AeACTBUN

Harpy3Ku cnaraeTcsi U3 ero

HayanbHON ynpyroi fge-

£l 100 200 300 400 500 600 gopmaym M mAacT-

ew Bpews, cyT. Yeckoll fechopmaLuu non-

Puc. 6.9. Pa3BnTue NoNM3y4ecT 6ETOHA MO 3yyecTM MO UCTEUEHUN

BPEMEHN. BPEMEHW. Mon3syyectb

6eToHa 3aBMCUT OT BWAa

LUemMeHTa W 3amnofHUTeneld, cocTaBa 6GETOHA, BPEMEHU W3rOTOB/IEHMS,

YCNOBWSt TBEPAEHNS 1 BAXHOCTA. MeHbluasl Noni3yyecTb HabogaeTcs B
BbICOKOMApOUYHbIX BETOHAX, BbICOKas B NIErKMX BETOHAX.

B ycnoBumsax cyxoro »apkoro knmmara 6eToH 6onbwe gehopmu-
PYeTCs, BbICbIXaHWe YXYAWaeT CTPYKTYpY W YBEINYMBAET €ro
Mon3yyecTb, BOJOHACLILIEHME 3aTBepheBLUero 6eToHa TOXe Mo-
BbllWaeT non3yyectb. [locneAcTBMEM MOM3YYeCTU SABASETCA pe-
nakcauusa HanpsOkeHuid, YTo MPUMBOAWT K MUKPOTPELLMHOO6pasoBa-
HAK ¥ NOTepM NPeABapvTeNbHOr0 HampshKeHWs apMaTypbl XKeneso-
6ETOHHbIX KOHCTPYKLWIA.

6.4.4. Ycafka n HabyxaHue 6eToHa

B n3gennax 1 KOHCTPYKUMAX Ha OCHOBe 6eTOHa, M3-3a noTepu
B/larM, nNpoucxoauT ycagka. B pesynbTate ycagku Habnogaercs
M3MeHeHWe pa3MepoB, 06pa3oBaHMe BHYTPEHHUX HANPSKEHUA K
MUKPOTPELUH. MpuunMHO ycafkn 6eToHa SABASETCH YMeHbLUeHUe
BMN@XHOCTW, MNpouecc KapboHu3aumm M KOHTpakuum B 6eToHe. WUc-
napeHve Bnarn nNpuBoAMT K ob6pasoBaHMio MuUKpogethekToB. Kapb6o-
Hu3aums Ca(OH)2 B LeMEHTHOM KaMHe ycyrybnseT npouecc ycafku
6eToHa. KOHTpaKLMOHHBIA NpoLecc B LEMEHTHOM KamHe COCTaBfisieT
5-10% oT 06Leit ycaakm 6eToHa.
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Ycafka NpuBOAMT K 06pa30oBaHWO BHYTPEHHUX HaMpshKeHWA B
6eTOHEe, YTO MPUBOAUT K MUKpogedekTaM. OCO6eHHO 3TO Habnoga-
eTCcA B MAacCMBHbIX (FMAPOTEXHUYECKUX) KOHCTPYKLMAX, MOKPbITUSAX
aBTOZOPOr W a3pojpomoB, rae HabnwaeTcsd nepuojuyeckas yB-
NaXKHeHWe U1 BbliCbIXaHue.

[na ymeHbLUeHMA YycafouHbIX AedopMaumii  crefyeT MpaBW/bHO
noa6upatb cocTaB 6€TOHa, TO
€CTb MeHbLUe BBOAWTL B €ro
COCTaB BOAbl  3aTBOPEHWS,
o6ecneynTb HenpepbIBHOCTb
thpakuuii 3anoHMTENENA.
Ycafika 6eToHa, pactBopa U
LLEMEHTHOTO KaMHs MpuBe-
[eHbl Ha puc. 6.10.

Mo pwuc.6.10* BMaHoO,
4yTo ycafka LEMEHTHOro
KamHsa 60/blle, 4em pacT-
BOpa 1 6eToHa.
YBenuueHue BnaXx-
Puc.6.1G KpuBble ycagku: 1-LeMeHTHOrO H°CTM  6eToHa  co3fjaéT

KaMHs1; 2-pacTBopa; 3-6eToHa. BHYTPEHHee  Hanps»keHue,
4yto MpUBOAMT K 06pa-

30BaHUO MUKpogedekToB. C LeNblo 3alMTbl 6eTOHA OT YBAXKHEHUS
MCMONb3YIOT CPeACTBA MMAPOU30NALMUN.

6.4.5. T'mapodunsnyeckme cBoncTBa 6eTOHA

BopgonornouieHue. Mpu NpUroToBneHMn GETOHHOW CMecu Wc-
napeHWe BOAbl 3aTBOPEHMS MO WUCTEYEHWW BPEMEHU NPUBOAUT K 00-
pa3oBaHWIO NopucToCTU 6eToHa. BogonornolieHne 3aBUCUT OT Mo-
PUCTOCTM U CTPYKTYPbl MOp GeTOHa, B TSXKENbIX 6eTOHaxX OHO paBHO
2-3% no mMacce. B paHHeli cTagun BOAOMNOrMOLWEHNS, BETOH CMArya-
eTCA U CHWXAeTCA MPOYHOCTb. Takoe COCTOsHME 60nblle Habnwoga-
eTcA B NIErkKMx BETOHAaX C MOPUCTbIMK 3arnONHUTENAMU U B AYEUCTbIX
6eToHax. BogoHeMpoHNLaeMOCTb, MOPO30CTOMKOCTb M KOPPO3uiiHas
CTOMNKOCTb 6eTOHA 3aBUCUT OT ero BOA0MNOr10LLaeMOCTH.

BoZoOHENpoOHMLAEMOCTb  XapakTepusyeTcsd  CaMbiM  HU3KUM
fasneHnemMm (Krc/cm2), npu KOTOpoOM Bofa He npocavvBaeTcs. Bopgo-



HeNpoHMLAeMOCTb Onpejensercs NyTéM WUCMbITaHNA 06pasLoB Bbl-
COTOA n AmameTpoMm IS cM Mo cTaHAApTHOW MeTOAMKE, U MapKupy-
etca: W2. W4, W6, W8 n W12. BogoHenpoH1LaeMoCTb 6eTOHa TOXe
3aBUCUT OT MOPUCTOCTM M XapakTepa (OTKPbITble, 3aKpbITbie) MOp.
Mpy 3TOM MakKpoONopbl YBENMUUBAKOT NPOHULLAEMOCTL BETOHA.

[na noBbllWeHNs BOLOHENPOHULAeMOCTM 6eToHa crefyeT yBe-
NMYMBaTh MAOTHOCTb, MNPUMEHAS TrUAPOOGHbIE WMAU  AUGDUNbHbIE
A06aBKW, ynaoTHAOWME Ao6aBKK (antoMMHAT HaTpusa) 6e3ycafoyUHblii
N pacluMpsoWwmnincs LemMeHTbl, BMeCTO MOpTNaHALeMeHTa W Aap.
BogoHenpoHuLaeMocTs 6eTOHa MrpaeT BaXKHY pPonb MNpu Mpoek-
TUPOBAHWUWN U CTPOUTE/NLCTBE TUAPOTEXHUYECKUX U MeMOPaTUBHbLIX
COOpY>XeHUA, pe3epByapoB U ap.

Mop030CTONKOCTL 6eTOHa 3aBUCMT OT NMOPUCTOCTU U XapakTepa
nop. B Mukponopax Temnepatypa 3amep3aHWs O4YeHb HM3Kas.
Moatomy, npu npasBuibHOM nog6ope cocTtaBa 6eTOHa, TWATE/NbHOM
YNNOTHEHUN CMECKU U B BbICOKOMPOYHbLIX 6eToHax ob6ecneynBaeTcs
BbICOKAask MOPO30CTOMKOCTb.

Mopo30CTOMKOCTL 6GeTOHa OMNpefensieTcd WCMNbITAHWEM CTaH-
[JapTHbIX 06pasyoB Ky6oB pasmepom pébep 10, 15 n 20 cm. Mo mo-
PO30CTOMKOCTM TsKenblii 6GETOH Mnoapasfenserca Ha cnegytouime
mapku: F50, F75, F100, F150, F200, F300, F400 n F500. Ncnosb-
30BaHME HW3KO-a/IIOMUHATHBLIX LEMEHTOB TaKXe YBeIMYMBaeT MO-
PO30CTONKOCTbL GeTOHa.

[na yBennuyeHMss MOPO30CTOMKOCTM 6eTOHa Heob6XoAUMO BBe-
[leHne B cocTaB CMecU rnapoo6HLIX UAN AUPUNABHBIX NOIMMEPOB,
MUHEPaNbHbIX YMNNOTHAWWMX [06aBOK, MOKPbITUE MNOBEPXHOCTYU
M3AEeNNA N KOHCTPYKLMIA TOHKO PYNOHHOWA NAEHKOA WAN U30MALU-
OHHbIMW  KOMMNO3WULMAMK, MOAM(UKALNUA MOBEPXHOCTHLIX CNOEB
cneuuanbHbLIMKU NOAUMepPamMu.

6.4.6. Tennounsnyeckne cBoncTBa 6eTOHA

TennoemKocTb 00ObIYHOTO TaAXenoro 6etoHa cocTtaBnset 0,75-
0,92 kOx/(kr-°C). TennoemMKoCTb 3aBUCUT, B OCHOBHOM, OT XapakTe-
PUCTUK 3an0NHUTENen 1 06LLEeil NOPMCTOCTN GETOHa.

TennonpoBOAHOCTb O6LIYHONO TSXKENOro 6eTOHA B BO3AYLUHO-
cyxux ycnosuax coctaenseTr 1,2 B1/(m-°C). TennonpoBogHocTb 6e-
TOHa 3aBUCUT OT BUAA 3aM0ONHNTENS U 06LLell NNOTHOCTM GeToHa. Mpw

144



MCMO/MIb30BAHNUM NIETKOTO 3arO/IHUTENs BMEeCTO TSXKEeNoro, * Ten-
NIONPOBOAHOCTb YMEHbLIAeTCA B 2-4 pas3a. YBeluYeHWe BIaXHOCTU
6eToHa MNn 3aMep3aHue BOLbl B Nopax pe3ko NOBbILLIAET ero Ternnao-
NPOBOLHOCTb. BbicoKasa TennonpoBoAHOCTb 6eToHa fABNAETCA ero
HefOCTaTKOM, MNO3TOMY MpPWU WCMOMb30BaHWM TSXKENoro 6eToHa B
CTPOUTENLCTBE XKUMbSi U MPOMbILUMEHHbIX 34aHUA LOMOMHUTENBHO
NPUMEHSAIOT TENION30/IALMOHHbIE MATEPUAsbI.

KosathpnumeHT NUHEAHOro TeMnepaTypHOro paclinpeHus
(KJ1TP) Tshkenoro 6etoHa coctasnset 10-I0MC 1 npu nporpese npu
Temnepatype 50°C paBeH 0,5 Mm/M. B CTpouTenbCTBe 3AaHuii U co-
opy>XeHuit ¢ y4étom KJILTP, ¢ Uenblo npefynpeXxaeHnus TPeLinHo-
ob6pa3oBaHus, CO34al0T TeMnepaTypHble WBbl. B CTpykType 6eToHa
KapKac M3 KPYMHbIX 3anofiHWTeNeid 1 MaTpuua M3 pacTBopa MMeT
pasHble KJITP. MNpu Temnepatype Bbiwe 80°C B pe3ynbTare BHYT-
PEHHEero HanpsKeHWs B KOHTAKTHOW 30He KPYMHOro 3anofnHWUTeNs u
pactBopa 006pasyloTCid MUKPOTPewuHbl. [Ona yMeHbLUeHWUs BHYT-
PeHHero HanpsxeHus B 6eTOHe OT TEMNepaTypbl, CneayeT noaéupats
ero coctasnsowme ¢ 6auskumu KIITP. Mpy NpoeKkTUpoBaHMK Xene-
3006TOHHbIX KOHCTPYKUUA K/NITP 6eToHa M apmaTtypbl AO/MKHbI ObiTb
6/1M3KN, MHaYe HEBO3MOXHO 06ecneYnTb COBMECTHYHO UX paboTy.

OrHecTOWKOCTb OETOHA WMMEeT BaHOE 3HauyeHwWe Mpu MpPOeK-
TUPOBaHUN 3[aHUIA N COOPY>KEHWIA. BETOH XOTH U Hecropaemblii mMa-
Tepuan, OfHaKO paspyLuaeTcs mpu BO3feicTBUM TemnepaTypbl. [Mpw
BO3MENCTBMM BbICOKOW TeMnepaTypbl 3a KOPOTKOe Bpems CBOWCTBA
6eToHa NpaKTUYecKn He n3MeHaTca. Of4HaKo, Npu AelCTBUU TeMMe-
patypbl 160-200°C gnutenbHOe BPeMS, MPOYHOCTb GETOHA CHUXAeT-
ca Ha 25-30%. MoBbiweHne Temnepatypbl 6onee 500°C npuBoAUT K
pasfoXeHW0 TMAPOMUHEPANIOB M rnapaTa OKCUAa KasibLus LemeHT-
HOro KamHs, B pe3y/bTare Yero CHMXaeTcs NPOYHOCTb U KOHCTPYK-
LmMs paspyLuaeTcs.

Ona akcnnyatauum 6etoHa npu 200°C anuTenbHoe Bpems crie-
LyeT WCnoJfib30BaHWe TEMnJoU30NALMOHHBIX MaTepuanoB U WU3roTos-
NeHne XapocTonMkoro 6eToHa. Ha o6bekTax, ¢ 60/bLieli BEPOATHO-
CTblO BO3ropaHus, LenecoobpasHbl WHHOBALMOHHbIE TEXHOMOMUU
3alWUTbl OT OFHA, TO-eCTb MNPUMEHEHUE crneunanbHbIX MONUMEPHbIX
KOMMO3MLUMA, KOTOpble MPW BO3AEACTBUM BbICOKOW TemnepaTypbl,
BCMYyu4MBasCb, CO3a0T TENNOU3ONALMNOHHbIN COIA.
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6.5. Mopbop cocTtaBa 6eTOHA

Mop6op coctaBa 6eTOHA - 3TO onpefAeneHUe ONTUMabHbIX 3Ha-
YEHWI LeMeHTa, BOAbl, MENKOr0 W KPYMHOro 3anofiHATenein npu
obecneyeHUn pPeonormyecKUX W TeXHUYECKUX CBOWCTB Mapku Oe-
TOHa.

Mpn nog6ope coctaBa 6eTOHa UCNONL3YHOT CTaHAAapPTHbIE CBOW-
CTBa KOMMOHEHTOB. PacuyeT npou3BoAuTCS MO (hopMynam, npaBufib-
HOCTb cocTaBa OeTOHa YTOYHSAETCA OMbITHbIM NyTéM. [Mpu nopbope
cocTaBa 0OeTOHa COOTBETCTBME MeXAy Mapkoi 6eToHa U MapKol
LeMeHTa MMeeT 60NblIOe 3HayeHue. [N HU3KO- U CPefHENpPOUHbIX
Mapok 6eToHa Rs/R<,=0,4-0,6, Ans BbICOKOMapo4HbIX 6eToHOB (M500,
M600 u Bbiwe) 0,8-1,0, UCNONL30BAHUE BbICOKOMAPOUHbIX LIEMEHTOB
NS NONYYEHUS HU3KOMapOUHbIX GETOHOB OTpULATENbHO BAUSET Ha
NX Peosiornyeckme CBOMCTBA.

CyLlecTBYIOT HeCcKO/bKO Cnocob60oB pacyeTa cocTaBa 6eToHa, B
60/bLMHCTBO C/y4YaeB UCMOMb3YIOT METO[ «abCoMOTHLIX 06HLEMOBY.
Mo aToMy crnocoby onpefensieTcs pacxof LeMeHTa, BOAbl, MESIKOro u
KPYMHOro 3anofiHuTeNneid Ha 6eTOHHYO cMecb Ha 1000n (1 m3).

[ns pacyeTa KOHKpPETHOro coctaBa 6eToHa TpebyeTcs Mapka
6eTOHa, NOABWXHOCTb WM YKECTKOCTb OETOHHON CMeCcH, aKTUBHOCTb
LLeMeHTa, MJIOTHOCTb W HACbINHas MAOTHOCTb MENKOro W KPYMHOro
3anofiHuTened, MeX3epHoBasi MNYCTOTHOCTb U (hpakums KpyMHOro
3anonHUTeNs.

CocTaB 6eToHa nog6upaeTcs B cnefytollem Mopsake:

1. Pacxof Bofbl onpefensieTcs B 3aBUCMMOCTM OT MOABUXHOCTU 1
YKECTKOCTM BETOHHOW cmecu no rpadmky (puc.6.6).

2. BogoLeMeHTHOe OTHOLWeHWe onpeaensieTca no opmynam 6.1.
n 6.2. dopmyna nocne npeobpazoBaHUs NPUHUMAET ChedyHOLLNIA
BUA:

B/U = ARYR,+0,5ARV), (6.1.)
nnn
Bm=AR\Rt- 0.54%) 6 2)

OnpepeneHne B/L, no atum qopmynaM, OTHOCUTCA K TSHXKENoMy
6eToHy. [lpu pacueTe cocTaBa MOPO30CTOWKOrO U BOAOHEMPOHM-
LLaemoro 6etoHa B/L|orpaHuuynBaetcs.
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3. Pacxof uemeHTa Ha 1 M3 6eTOHa onpefenseTca no opmyne
L=B/(B/L). Mpu HepocTaTke KONMMYECTBa BOAbI, OMpefesieHHOol no
thopMyne HWXe HOpPMbI, CrieayeT yBeNMYMBaTh €€ KOMYeCcTBO, OAHAKO
3HayeHune B/LJ coxpaHsieTcsi. KonuyecTBo BOAbl YBE/MUMBAETCA B
COOTBETCTBMM C PACXOAOM LiEMeHTa.

MUWHUManNbHBLIA pacxof LeMeHTa A/ GeTOHHbIX KOHCTPYKLWIA
200 Kkr/m3, Ansa >kene3ob6eTOHHbIX KOHCTPYKUMiA 220 Kr/M3 u ans
KOHCTPYKUWIA, PaCUUTaHHbIX AN 3KChayaTauum B arpeccuBHbLIX YC-
nosusx 250 kr/m3.

4. Pacxof, MefIKOro 1 KpymHOro 3amnosiHuTens onpefensieTca Ha
OCHOBaHMW ABYX YCNOBWIA: ) 06bEM YMNIOTHEHHOTO 6eToHa (1 M3wmm
1000 n), 6e3 y4yéTa BOBMIEYEHHOrO BO34yXa, COCTOMT W3 CYyMMbl
06beMa MEIKOro M KPYMHOrO 3anofHuTesneil 1 06beMa LEMEHTHOrO
Tecta, KOTOPOE 3amno/iHAET MEX3epHOBYIO MYCTOTHOCTbL 3anofi-
HWUTeNein. ITO YCNOBME BblpaXkaeTcss (HOPMYNoii:

N+x+/1.+0W T7TH9

Py p* Pn PuHr> .
3gecb LL;B;M;LW(IMN) - pacxop ueMeHTa, BOAbl, Mecka, LWe6HA uaun
rpasus;
Kr/ M3 pu, pB, P> Pwr) - nAOTHOCTb 3TUX MaTepuanos, Kr/m3;
L/puy-,B/p,,\N/pn un WL (I)/pUKN- abcontoTHasAs NAOTHOCTb 3TUX Ma-

Tepnanos, m3
6) MeX3epHOBYHO MYCTOTHOCTb KPYMHOrO 3anofIHUTeNs, C YH4EeTOM
Pa3fBUXKKN 3ePeH 3anofIHUTeNs, 3anoNHAeT pacTBop:

4 B M, w(mr)
+ + +

Py, P, Pn Pwto
rge Ywuir)- MexsepHeBas MNYCTOTHOCTb KPYMHOro 3amnofiHUTeNs;
Pnwy(M)-HacbinHass  MAOTHOCTb  KPYMHOro  3anofiHuTens; a-  Ko-
3 hMUNEHT pa3aBMXKKN 38peH, KOTopbld 3aBucKT OT B/L| n pacxoga
LeMeHTa; Ana >XecTKux pacteopoB 1,05-1,15 (B cpegHem 1,1). noa-
BMXKHbIX OeTOHHbIX cmeceid 1,25-1,6. lMpu noa6ope KOHKPETHOro
cocTaBa GeTOHa a OMpefenseTcss MO CreuuanbHON Tabnuue u rpa-
(hnky. Pellas COBMECTHO BbllEYKa3aHHble YPaBHEHWSA, MOXHO Bbl-

BECTM pacxof KOMMOHEHTOB 6eToHa Ha 1 mM3(1000 n) B Kr:
KpynHbIiA 3aN0HUTENb:

= ViuHr>a |
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MenKnin 3anonHUTeNb:
f

Takum o6pasom, Ana npurotosneHns 1 m3 6eToHa onpegensercs
pacxog L,B,M n W(M). 3Tn pesynbTatbl MOXHO HanucaTb Mo Macce
LleMeHTa:

1:B/LL:T/LL: L (M) /L,

CyMma KOMMNoOHeHTOB 6eToHa paBHa 1 m3 (1000 n1), ogHako npu
NPUroTOBNEHUN BETOHHON CMECU UCTWMHHBLIA 06bEM YyMeHbLUAeTCs, U
3TOT (PakTOp BbIpaXaeTcs KOIDPUUMEHTOM BbIxofa 6GeToHa M on-
peaenseTca (hopMysoii:

3peck My Y, MU{1o6bEM KOMMOHEHTOB OeTOHHOW cmecn 1 M3 B
CYXOM COCTOSIHWM; M3,  pHU, PHM, PHUKN -HacbinHas MIOTHOCTb
MaTepunanoB B CYXOM COCTOSHWMMU, Kr/M3. O6bI4HO KoapgumumeHT P
paseH 0,6-0,75.

Mpy nNpuroToBneHUnM 6ETOHHON CMecu, B MPOWU3BOACTBEHHbIX
yCnoBuAxX, cnegyeT yunTbiBaTb BA@XHOCTb MENKOrO U KPYMHOro 3a-
nosHWTENen n HeobxoaMMo nepepacyeT cocTaBa 6eToHa.

6.6. MpurotoBneHune, nepesoska M NpUMeHeHne 6eToHa
6.6.1. MpurotoBneHne 6ETOHHON CMeCK

B cTpouTenbHOW WMHAYCTPUW, MPUTOTOB/EHWE GETOHHOW CMecu
OCYLLLECTB/ISETC HA MEXaHW3MPOBaHHbIX U aBTOMATU3MPOBAHHbIX
3aBoflax, B GETOHOCMECWUTENbHbIX Y3Max, HEMOCPeACTBEHHO Ha
CTpOMNNOWaAKaX, B NEPEABUKHbIX CMECUTE/bHbIX LIEHTPaX M aBTO-
cmecuTensx. KayectBo 6eTOHa 3aBMCUT OT A03MPOBKM KOMMOHEHTOB
M nepeMewwnBaHUs WX A0 06pasoBaHMS OAHOPOAHON cmecn. Ha
3aBOlaX KOMMOHEHTbI [03VPYIOT C MOMOLLbI) aBTOMATUYECKUX U
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NnosyaBTOMaTMyeCcKnX [03aTopoB. TOUYHOCTb AO3UPOBKN AN LeMeHTa
1 BoAbl He 6onee +1% (Mo macce), a Ana 3anonHuTenein +2%. B H.B.,
[,031POBKa KOMMOHEHTOB OETOHA KOHTPO/IMPYETCA AMCTAHLMOHHO C
MOMOLLbIO KOMMbIOTEpPA.

BeToHOCMecMTenu No MNpuHUMNY paboTbl ObIBAOT Nepuoanye-
CKOT0 W HernpepbiBHOro feictaus. OHM OCHOBaHbl Ha CBOBOAHOM
nafjeHnn GeTOHHOW CMecu U NPUHYLMTENbHOro AeicTeus. OO6bIYHO
MCNONb3YyT 6ETOHOCMECUTENN MEPUOSMYECKOr0o AeAcTBMA. B Takmx
CMEeCUTeNsaX NpuroTaBanBaloT NOABMKHbLIE U NUTble 6ETOHHbIE CMECH,
pabounii 06béM nx 100-1500n.

Bpems nepemelnBaHMsi GETOHHOM CMeCM B CMECUTENSX CBO-
604HOro nageHws coctaBnseT 1-3 MWH, B 3aBUCMMOCTM OT 00bEMaA
cmecuTens.

B 6eToHOCMeCUTENAX MNPUHYLWTENILHOIO [AelCTBUS MpUroTas-
NUBAKOT XKECTKUe OEeTOHHble CMeCU. Takume CMecuTenu WMeKT Lu-
NUHAPUYecKyto hopMmy, Ha LEHTPanbHOW pPOTOP YCTaHOBMEHbI fona-
ctu. Mpu BpaweHWM poTopa /0NacTv MNepeMeLunBalT GeTOHHYH
cMecb [0 06pa3oBaHUA OLHOPOAHOM Macchl. [TOTOBYIHO OETOHHYIO
Maccy CMyCKaloT Yepes II0K Ha JHO CMecuTens.

MofBMXHble BETOHHbIE CMECH MOXHO MPWrOTaB/MBaTb Hempe-
PbIBHO B CMECWUTENAX FOPU3OHTa/IbHOTO PAaCMONIOKEHUS, KOTOpble
MMEKT LUHEK C fonacTamu. YXKecTkne GeTOHHble CMEeCU Mo TaKoiA
TEXHONOTUW MNPUrOTaBAMBAOT, [OMONHUTENILHO BMOPUPYS CMECW.
MponsBoanNTENbHOCTL Takux cmecuTenein 30, 60 n 120 m3u, 4to
3HauNTeNIbHO 60/blle cmecuTeneli Nepuoguyeckoro AeiicTeus. B
HacTosLLee BPeMs LUMPOKO pacrpoCcTpaHseTcs MpPUroToBIeHWE CyXOi
6eTOHHOI cMecn B 6ETOHOCMECUTE/bHBIX LiEHTPax M OTMpaBka UX Ha
00BLEKT B aBTO6ETOHOCMECUTENSAX.

Mpn W3roToBneHUM 6GETOHHOW CMEeCKM Ha 3aBOfax KOHTPONb eé
KayecTBa OCYyLLeCcTBMseTcs nabopatopuein. K Kaxaoin naptuu npu-
naraeTcs MacrnopT, rAe ykasaHa Mapka 1 NoABMXHOCTb 6eToHa.

6.6.2. MepeB0o3Ka 6ETOHHOW cmecu

Ha >xene3o6eTOHHbIX 3aBOfax GETOHHYK CMeCb B Liexa OTnpas-
NAT C NOMOLbI0 3CTakKaf, NIEHTOYHOrO TpaHCMnopTepa, HacocoB,
BaroHeTOK, 6aabéil.
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Ha cTpoinnowankn 6eToHHas CMeCb TPaHCMOPTUPYHTCA aBTo-
6eTOHOBO3aMM, aBTOCaMOCBanamMu M aBTOBETOHOCMECUTENSAMU B Cy-
XOM cocTosHuK. Mpu nepeBo3ke 6eTOHa cnefyeT u3beratb 06e3B0-
XUBAaHMS W PacC/OEHMS CMEeCK, 3TO MPUBOAUT K YXYALEHU ed
yA060yKnafbiBaeMoCTH.

MepeBO3Ka CyXOil GETOHHON CMEecH Ha CTpOMNAoLagKN aBTOOe-
TOCMEecUTensmMu aBnseTca yaobHeiM crnoco6om. [pu aToMm nepeme-
LUMBaHNe CyXOro 6eTOHa C BOJOW OCYLLECTBASAETCS MPAMO Ha 06b-
eKTe.

6.63. ®opoBanne N ynnoTHeHNe BETOHHOI CMecK

BeToHHas cmecb hopyeTca B MpefBapuTe/ibHO MOArOTOB/IEHHbIE
(hopMbl U3 MeTanna WM CTEKNOMNACTUKOB W PefKO W3 LpPeBecUHbI.
Mpouecc topoBaHWA ABNSETCA OTBETCTBEHHLIM, TpebyeTcs MOHOe
3anosiHeHne BCeX Yr0B, Y3KNX Y NOBOPOTHLIX MeCT (hOpMbl.

MoABMXHOCTL UM XKECTKOCTb GETOHHOI CMecK 3aBUCUT OT BUJA
OETOHHOI W >Kene3o0eTOHHOW KOHCTPYKUuMW. B 3aBUCMMOCTU OT
C/TIOXKHOCTU (hOpMbI M3Aenus, CnefyeT BbloMpaTh CTeMeHb rycTOThbl W
cnoco6 ynaoTHeHWUs.

B 06bl4Hble (hOpMbl NOABMXKHAsA GeTOHHas CMeCb YKNafblBaeTcs
6e3 npumMeHeHns cnocoba ynaoTHeHUs. Tpu NoAyYeHUU NAOTHbIX U
BbICOKOMPOYHbIX >KeNe3006eTOHHbLIX KOHCTPYKLWUA WCNONb3YT Xe-
CTKME M 0C060 XeCTKMe GETOHHbIE CMecW, YMIOTHST UX pasHbIMU
cnocob6amu 1 BBOAAT NAacTUMKaTOpbl U cynepnnacTuukaTopbl ans
Pa3aXXMXKeHUs CMeCHU.

BeToHHYIO CMecb YNAOTHAKT cleaylowummu cnocobamu: Tpam-
60BKOIA, BMOPMPOBaHMEM, BaKyyMWUpPOBaHWEM, MNPOKAaTOM, LWITammo-
BaHWeM, LeHTpU(yrnposaHuemM, rnpeccoBaHWEM, YAapoM W Apyrue.
Kpome nepeyncneHHbIX MCMoMb3yT KOMOWHUPOBaHHbIE CMOCOObI:
BMbponpokar, BubponpeccoBaHue n ap.

BubpoynnoTHeHne GETOHHOW CMecu ABNSETCH CaMbiM pacnpo-
CTpaHeHHbIM crnoco6om. lpy 3TOM YMeHbLIAeTCsl BS3KOCTb, YBENU-
UMBaeTCA MOLBMXHOCTb, B pe3y/nbTaTe OETOHHAs CMeCb XOPOLUO
thopmyeTca, BbigeNnseTcs BOAa-BO3AYLUHAA CMeCb, M34enns ynaoT-
HAOTCA. BubpaTopbl 6bIBAIOT 3/1eKTPOMEXaHWYeCcKue, 3nekTpomar-
HWTHble, MHEBMATMYeCKNe, MNepeaBVKHbIE W CTauWOHapHble, Mo-
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BEPXHOCTHbIE W FNYOUHHbIE; WCMOMb30BaHWE WX 3aBUCUT OT BUAQ,
thopMbl 1 pa3MepoB n3genuii (puc. 6.10).

Ha 3aBogax cbopHOro
XenesobetoHa Aana  Bubpo-
YNAOTHEHMS UCNOMb3YHOT Pe3o-
HaHCHble, CTauWOHapHble BWG-
pocTONbI, HW3KOYaCTOTHbIe
(25-30 Ty) n ¢ amnauTygoi
0,7 mm. Mpu BMOGpPOyNnOTHE-
HUM  MOABMXKHBIX W MEJIKO-
36PHUCTbIX BGETOHHBLIX CMecei
aMnanTyga YymeHbllaeTcs Ao
0,15-0,4 MM, u4acTOoTa KoOfe-
6aHus po 50-150 u. Bpems
BMOPUPOBaHUS  3aBUCUT  OT

a) NOBEPXHOCTHbI BUGPATOD; yAo060oyKnagbliBaeMocT 6eToH-

6) BUGpATOP-Gynasa; B) FyGMHHLI  HOA  CMECH,  BUAA, (oMb,
BUBPATOp € FMBKNM BaIOM TONWMHLI M3AENNIA U 0BbIYHO
COCTaB/AET HECKOMBKO MUHYT.

MAnTbl, TOHKUE KOHCTPYKUUM MOHOMUTHOIO 6GETOHMPOBaHUA
YNAOTHAKT HapyXHbIMU Bubpatopamu. [NybuHa fAelcTBUA TakKoro
BMbpatopa 20-25 cm.

Mpu ¢opoBaHUM COOPHOrO M MOHOMIMTHOrO XenesobeToHa Ha
cTpoinnowagkax Mcnob3yT rny6uHHble BU6GpaTopbl. C NOMOLLbLIO
nx 6eTOH YNIOTHSETCSA MOCMOWHO, NPOABMras BMOGPaATOp NO onpefe-
NeHHol cxeme. O6pa3oBaHMe BOAA-BO3AYLUHON CMeCU U OCaxieHue
6eToHa Ha 3TOM MeCcTe O3HayaeT HOopMmanbHOe BMOPOYMNOTHEHME
CMecHU.

YKecTkne GeTOHHblE CMECK, TOHKME KOHCTPYKUWUW U nerkve be-
TOHblI BMOGPOYNNOTHAKOT BUGponpurpysom 0,05-0,15 Mrlla. KoHcT-
PYKUMW CNOXHOW (DOPMbI - NECTHUYHbIE MapLUKW, NAUTbI, 060/104KN 1
T.M. (hopMytOTCA BUBPOLLTamMMoBaHWeM GeToHa.

Mo aTomy crnocoby B (hopMy 3anMBaeTca 6eTOHHasi CMeCb, 3aTeM
Brny6bb 6eTOHa cnycKatoT BMOGpoLITamn.

lpy6yaTble KOHCTPYKUMM (TPyObl, OMOpbl IMHUKU 3neKTponepe-
fa4y, MauTbl W Ap.) YNAOTHAKTCA B pe3y/bTaTe 06pa3oBaHMs LeH-
TPo6GEeXHOI cunbl (Harpysku) npu ducne ob6opoToB dopmbl 400-900

Puc. 6.10. 3neKTpomexaHN4yeckme
BUGpATOpbI:
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06/MVH. YnnoTHsAWasa Harpyska omkumaetr 20-30% Bofgbl U Ha
BHeELLIHE MOBEPXHOCTM 6eTOHA 06pa3yeTcsi 0CO60 MNOTHbINA CNOIA.

6.6.4. TBepeHMe 6eTOHA U NYTK €ro YCKOpPeHus

BeToH nocne hopmMoBaHMS MeAfeHHO NPUO6GPeTaeT MPOYHOCTb,
CKOPOCTb TBEPAEHUA 6eTOHa 3aBMCUT OT CKOPOCTW rupparauum Le-
MeHTa, TemnepaTtypbl W OTHOCWUTENbHOW BIAXHOCTU OKpYXXaloLlei
cpefbl. MapoyHy0 NpPoYHOCTb 6ETOH AOCTUIaeT B HOPMasbHbIX YC-
nosmax B Bo3pacTe 28 cyT. HopmanbHOe ycnoBue Ana TBepLeHWs
6eToHa 20+2°C 1 90-100% OTHOCUTENbHOI BAXHOCTU. danbHeiilias
MPOYHOCTb 6ETOHA 3aBUCUT OT YCI0BUIA 3KCNayaTauum mgenuii. Mpu
Mcrnonb3oBaHUM 6GeTOHAa B HOPMasibHbIX YCN0BUAX 0bGecrneynBaeTcs
NPOJO/MHKEHME Npouecca TBepPLeHUs B TeUeHWe HeCKONbKO [AeCATKOB
net. Takoi 6eTOH yepe3 rog Habupaet 75% Mapo4yHON MPOYHOCTH.

HapylueHne HOpManbHbIX YCM0BUIA 3KCnyaTauuu, NpUBOAMT K
CTabmnunsaumm U faxe CHWKEHUIO MPOYHOCTU BETOHa MO McTeye-
HUM BpeMeHW. probpeTeHne MapoYHO NPOYHOCTU GETOHa AoCTa-
TOYHO MPU UCMOMb30BaHUW W3LENNIA U KOHCTPYKLUWUIA, a U3 Hero 3ga-
HUIA 1 COOPYXKEHWIA.

BeToH B MOHO/IMTHOM UCMNOMHEHUWN TBEpAeeT B eCTeCTBEHHbIX
ycnosusx. Ecnm yumtbiBaTb Habop npoyHocTn 6eToHa 70% oT Ma-
POYHOI B TeYEHWM 7 CyT, TO MOXHO MOHATb Kakas naowagb Tpeby-
eTcs A4Nns MpOM3BOACTBA XKeNne3o6eTOHHbLIX KOHCTPYKUMA. B npowns-
BOACTBE COOPHOro >cene3obeToHa ABNSAETCA PacnpoCTPSAHEHHbIM YC-
KOpeHue TBepAeHMs 6eTOHa MeTofOM nporpesa. Hanpumep, npo-
napka npu temneparype 80-85°C wau HanpasfieHWe Ha U3Lenvs Ha-
CbilleHHOro napa TemmnepaTypoi 100°C. TepmoobpaboTKy, C Mo-
MOLLbIO 3/IEKTPUYECKOr0 TOKa, BbICOKOYACTOTHOrO TOKa W [pYyrue,
MOXHO MCMO0JIb30BaTh MpYU KOHTAKTHOM Nporpese 6eToHa.

Mponapka 6eTOHa OCYLLECTBASETCA B TepMOKamepax nepuoau-
YeCKOr0 U HEenpepbiBHOTO [eilcTBMS. B Kamepax Mnepuoamnyeckoro
feicTBms 6eTOH yknafbiBaeTcs B (hOPMbl WM MOAAOHBI, U Mocne 3a-
KPbITUA KPbILWKWA CO3[4aeTCA BOAO3aTBOP C LENbH MNpeaoTBpalleHus
BbIX0Ja Mapa 13 Kamepbl. B Kamepy nofaetcs nap, 1 Temrnepartypa
Mea/ieHHo nogHumaetca o 80-100°C. M3oTepmuyeckas BblgepyKKa
6eToHa npogomkaetca 4-12 4, 3aTeM Temnepatypa MeA/IeHHO CHMU-
KaeTca [0 TemnepaTypbl 6MM3KOI K OKpyXarouwei cpefbl. Ans
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NponapKy Kaxoro BuAa W3LeNns pexkum nporapuvBaHus Bbl6GUparoT
OTAeNLHO.

Mej/ieHHOe NOBBILEHWE W MOHMXEHWE TemnepaTypbl npu Tep-
Mo0b6paboTke 6eTOHa nNpefynpexaaeT MosBAeHWE TPewmH un3-3a
TemnepaTypHbIX fAeopMaunii. Pexum Tepmoo6paboTkm 6eToHa 3a-
BMCUT OT XMMUYECKOIr0 M MUHEPanorMyeckoro coctasa LiemMeHTa, Buaa
1 coctaBa 6eToHa.

BeToH nocne Tepmoo6paboTkM NpuobpeTaeT 65-75 % Mapo4HOl
nNpoYHoCTM. Kamepbl 415 HenpepbiBHOW TepMoobpaboTkn 6GeToHa
6bIBAlOT FOPU3OHTasIbHbIE (TYHHENbHbIE) W BepTUKa/bHble. BeTOH B
TYHHENbHbIX Kamepax B (opMax MepeaBuraeTca B CreLuaibHbIX
BaroHeTKax. Ha BaroHeTKM C NPOTMBOMOJIOXKHON CTOPOHbI MOJaeTcs
nap u O6eTOH MeA/IeHHO TMpOrpeBaeTcs W BblAEPXMBAETCA Npu
HOMWHAMbHOI TemMnepaTypbl, 3aTeM OXflaxaaeTcs. B BepTUKa/bHbIX
Kamepax 6GeTOHHble u3genus B (hopmax C OAHON CTOPOHbI MOAHU-
MaloTCa 1 C ApYroi CTOPOHbI cnycKaloTcA. C MOMOLLbIO CreunabHbIX
NpUCNoOco6MeHNn Ha BePXHIOK 4YaCTb Kamepbl MofaeTcs nap u
YOEPXMBAETCA HOMWUHaNbHaA Temnepatypa. MeTo TepMoo6paboTKu
C NOMOLLbIO Napa YCKOpseT TBepAeHMe 6eToHa B 7-8 pas.

Mpu anekTpoTepmunyeckoli o6paboTke 6etoHa 50 'y 1 380 B 80-
90°C pgocTuratoTcs Xopolume pe3ynbTatbl. TOK B 6ETOH nogaeTcs ¢
MOMOLLbHO MOBEPXHOCTHBIX U BHYTPEHHWUX 3M1EKTPOALOB. B TeyeHue 5-
10 MWH. GETOH C MOMOLLLK TOKa pa3orpeBaeTcsi A0 HOMWHa/bHOW
TemnepaTypbl, 3aTeM opmyeTcs. B npensapuTesibHO MNOAOrPeToM
6eToHe, npouecc ruapatayMm LeMeHTa YyckopsieTcsa, U 6GeToH
WHTEHCWUBHO 3aTBEp/eBaeT.

YCKopeHue TBepAEHUA BO3MOXHO C NPUMEHEHVNEM TOKa BbICOKOM
4acTOTbl, KOTOpbIA SABMSETCS WCTOYHUKOM fyYeBOW SHeprun u
NHMpPaKpacHbIX fyyeidl. C MOMOLLLIO Nly4eBOWA 3HEPrum ycKopsieTcs
TBEPAEHME TOHKOCTEHHbIX U3AeNni ¢ 60NbLIOK NOBEPXHOCTLHO.

MepcrnekTUBHLIM CMNOCO60M YCKOPeHUs TBepheHus 6eToHa fiB-
NnseTca BBEAEHME B ero cocTaB XMMUYeCKUX [06aBoK. B kauyecTse
XUMUYECKUX [06aBOK MUCMNOMb3YETCA HaTpWUiA X/10puA, KanbUuid xno-
pvA, HUTpaT-HATpWsA, HWUTPaT-HATPUIA KanbUWS, KabLWHUPOBaHHas
COofia, XMAKoe CTeKNo, Kapbamug n ap.

B coctaB 6eToHa conn xnopa BeogAaTca 1-2 % no macce LEeMEHTa,
YBE/IMYEHUE WX KONIMYECTBA MPUBOAMT K KOPPO3MM apmatypsbl
KOHCTPYKL MU, XUMUYECKUe [06aBKM YCKOPAIOT NpoLecc TBepAeHNs B
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paHHei cTagmm (1-3 cyT.) U B BO3pacTe 28 CYTOK GeTOH gocTuraet
MapO4YHO NPOYHOCTMK.

BBefeHne B cocTaB 6eTOHa XMMUYECKUX [006aBOK CHUXKaeT
TeMnepaTypy 3amep3aHusi BOAbl W CO34aeT YCNOBUSA [ANS TBepAeHUs
6eToHa Npy oTpuLaTe/IbHbIX TeMNepaTypax.

KomnnekcHble po6aBku cepum MB  OproHoMuHepanbHbll
maTtepuas TOHKOAUCMNEPCHOro COCTOSHWSA, KOTOPbIA COCTOUT U3
MWHepanbHOro Hocutens (MUKPOKPEMHE3EM WM KWUCAblE 30/bl) ©
OpraHM4yeckKoro KOMMOHeHTa (Ccynep waM runepnaactTuukaTopsl).
Wcnonbsytor cepum  MB-01, MB-30C, MB-50C, MBb-100C.
OucnepcHocTb rpaHyn 0,01-0,4 mm, HacbinHaa naoTHocTb 0,75-0,80
T/M3, OTHOCUTENbHAA BAaXHOCTb 3% Mo Macce. Jjo6aBka BBOAUTCS B
cocTaB 6eToHa B KonnyecTse 8-12% no macce LeMeHTa. AT Jo6aBKK
OT/IMYAKOTCA OT TPAAMULIMOHHBIX BbICOKOIW MnacTugukaumnein (OK-22-
24 CM), XXM3HECNOCOOHOCTbIO M AKOHOMMUYHOCTLIO.

KomnnekcHble 4o6aBkKu Tuna «Penakcon» AsnAstoLnmecs npoTneo-
MOPO3HbIMW U YCKOPUTENAMU TBEPLEHMUA, MOAYYAOT Ha OCHOBe
HaTpueBbIX, POAAHWAOBLIX W TUOCYNb(ATHbLIX COMEA LIENOYHBIX U
LWenoyes3eMenbHbIX  MeTafnoB. bBeToHbl, C NPUMEHEHUEM  3TUX
fo6aBokK, nccnegosaHsl B CLUA, AnoHun, Pocuun, YKpanHe n apyrmx
CTpaHax.

BBsegeHne B coctaB 6eToHa Tuocynb(aTa HaTpusa o06pasyet
TMOCYNb(aT KanbLUus, KOTOPbIA SBASETCA  NNacTUUKATOpPOM U
NPOTMBOMOPO3HO A06aBKOI U U3-3a OTCYTCTBMS MOHOB X/lopa B eé
cocTaBe apmartypa 6eToHa He Koppogupyetcs. [MyTéM cMHTe3a nnac-
Tuhrkatopa C-3 1 6e3x/I0PHbIX 3NEKTPONUTOB, B NPON3BOLCTBEHHbIX
ycnosuax (COOTHOLLIEHME Tuocynb(ata HaTpus U pojaHuja HaTpus
50:10%) nonydeHbl KOMMAeKCHble fJo06aBKM Tuna: «Penakcon»
(«Penamukc-1», «Penamukc-2» u gp.). 3T [06aBKM SBNAKOTCA
BbICOKOI(P(EKTUBHBIMU M 3KOHOMUYHLIMWU  MpU  MOYYEHUN
BbICOKOMPOYHOI 0 Xefie306eToHa.

BeTOHbI ¢ HaHOAMCNEpPCHbIMW Ao6aBKamu 06/1afal0T BbICOKOWA
MPOYHOCTHIO W [JOMTOBEYHOCTbIO. B KauyecTBe HaHogucnepcwulii
NCMNONb3YHT MUKPOKPEMHE3EM, MUKPOI/NMHO3EM, MeTakao/lvH U T.M.
aMOp(HO aKTUBHbLIX OKCMAOB. BO3MOXHO MCNONb30BaHWE MeHee
3(EeKTUBHLIX HAHOKOMMOHEHTOB, Ha OCHOBe 30/bI W rens.
VccnenoBaHbl LeonuTbl Ha OCHOBE LLEMI0YHbIX OKCMAOB M OKCUAOB



AIOMUHUA W KPEMHUSA, B KauyeCTBE OCHOBHOIO KOMMOHEHTa, AnA
C03JaHuUsi HaHoAMCNEPCHbIX 06aBOK GeTOHa.

B ycnoBusax cyxoro u >apkoro kaumara cnoco6 reamoTepmo-
06paboTKM 6eTOHOB MMeeT 60/blUNe NepPCneKTUBbl. TUM CNOCO60M
MOXHO YCKOpPUTb TBEPAEHNE COOPHOI0 Y MOHOMUTHOIO 6eTOHOB. s
HanpaBfeHNs COJIHEYHON 3Heprum Ha GETOHHblE W3LeNns MNoBepx-
HOCTb WX YKPbIBAETCSA MOMUTIUNEHEBON, NOAUMPONUAEHEBOW Un ap.
NAeHKamu; paccTosiHue MeXAy MOBEPXHOCTbI0 W3AEeNUA U NAeHKON
JOMKHO 6bITb 10-15 cm. C uenbto 3)(HeKTUBHOIO MCMNOMNb30BaHUA
CONMHEYHOW /Ny4yeBOW 3Hepruu, w3genus cregyeTt pasMmewaTb noj
NPsAMbIM YIIOM UK 06ecnevynTb OpreHTaLmnio opM C U3LeNMaMU Mo
[ABVWKEHUIO conHua. B rennotepmoo6paboTke B [AHEBHOE BpeMs, B
3aBMCUMOCTU OT nepuofa roga, Temneparypa gocturaet 45-85°C npu
3ToM 6eTOH HabupaeT 50-70% OT MapoO4HON MpoOYHOCTM. C y4yeToM
06M0YHbIX AHeld, BMecTe C renuoTepmMoobpaboTKoli, cnefyet
MCMoMb30BaTh M Apyrune cnocobbl YCKOPeHNs TBepaeHns 6eToHa.

MOHONNTHOEe 6ETOHMPOBaHUE HYXAAeTCAd B yX0fe C MepBblX
[Hel, B CBA3W C TEM, YTO OTK/IOHEHWe TemnepaTypbl U BAXHOCTU OT
HOpPMbl NPUMBOAMT K TpewmHoo6pa3oBaHUIO B pesy/bTaTe 06pa3oBa-
HWS BHYTPEHHUX HanpsbkeHwWi. Fpu MOHOAUTHOM GETOHWPOBaHWMMW B
YCIOBUAX CYXOr0 XapKoro Knvmara noBepxHoCTb 6eTOHa YKPbIBAETCA
PYNIOHHBLIMU (MOMIM3TUNEHOBBIE, NOIMMNPONUIEHOBbLIE MIEHKU, BPE3EHT
n 4p.), ceinyynmmn maTepmanamu ( Necok, rNuvHa, onuaka v gp.) u
TOHKOMNEHKO06pasyoLWMy nonumepammn (nak - 3TUHOJM, PacTBop
rOCCMMNONOBOIN CMO/IbI, BOAOPACTBOPUMbIE NOAUMEPBI, TefIbNoANMEpSI
nap.) C Uenbko NpefoTBpaLleHns ucnapeHns Bofbl U3 6eToHa.

VHHOBaLMOHHLIM  CNOCOGOM  BOAOYAEPXKMBaHUS B OeTOHe
SBNSETCA BBefeHWe B €ro CcocTaB [renbrnojvMepoB B KONYECTBE
0,1-0,5% oT macchl uemeHTa. [efibnonuMepsbl YAEPXMBAKOT BOAY Ha
MWKPOYPOBHE C MOC/EAYIOWMUM YaCTUYHBLIM UCMNapeHUeM Mo UCTeve-
HWN BPeMEHN.

MoHONUTHOe 6eTOHMpPOBaHWe B XOJIOAHOE Bpemsi roga Tpebyet
BPEMEHHOIO YKPbITUS MOBEPXHOCTU U3LENUA TEna0M30MALMOHHbIMA
matepvanamu, 4to obecrneymBaeT HOpPMasibHOe TBepAeHWe 6eToHa.
Mpn 3MHEM GETOHMPOBAHUWM YKNafgKa OETOHHON cMecu B (HOpPMbI

TNa «Tepmoca» TMO03BOMISET MPOFPeB M3Aenus rnojayeil napa B
nonocTb TepMoca.
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KayecTBo 6eToHa nocne TBepfeHUA oONpefensetcs paspyLuaro-
WUM 1 HepaspyLlatoLwmmM crnocobamMu UCMbITaHUS.

[na onpefeneHns npoyHocTW 6eTOHa paspyLlualolum MEeTOLOM,
13 OETOHHOW CMecu MepUOAMYECKM W3rOTaBAMBAKOT CheyunaibHble
Ky6UKM © UCNbITbIBAKOT MX B Bo3pacTe 7 M 28 cyT. YcnoBue
TBEPAEHUS JOMXKHO ObITb UAEHTUYHO YCNOBUAM TBEPLEHUS BETOHHbIX
n3genui.

Cpean HepaspyLlialwmx MeToA0B WCNblTaHWs 6eToHa pacnpoc-
TpaHeHbl cnocobbl N.A. duazens «LUap-monotok» n K.M. Kalka-
poBa «3JTanoH-monoTok» (Monotok KalkapoBa). MexaHU4ecKuii
cnoco6 onpefeneHns NPOYHOCTU BETOHA BbipaXkaeTcs 06pa3oBaHUEM
BE/IMUYMHbLI YrNy6/eHna Ha MNOBEepXHOCTU 6eTOoHa; Benn4YuMHa yrneb-
NeHNs YMeHbLUIAETCS C YBe/IMYeHUeM NPOYHOCTM 6eToHa. Pusmyeckue
MeTOfbl UCNbITaHNA 6eTOHA OCHOBaHbl Ha PacrnpoCTPaHEHWUU BOJSIH U
YNbTPa3BYKOBbIX UMMYbCOB. C NOMOLLLIO HOPMATUBHOIO Y/bTPa3By-
KOBOrO annapaTa onpefenstoTcs NPOAOJbHbIE U NMONEPeYHbIe BOJHbI.
B nnoTHOM ¥ NpoYHOM 6GeTOHe y/NbTPa3BYKOBbIE BOSHbI pacnpocTpa-
HAtOTCA ObicTpee. MpoYHOCTL GeTOHa onpefenseTcss N0 HOMOrpamme
«CKOPOCTb YNbTPa3ByKa - NPOYHOCTL», C OLUIMOKOM B cpefHeM 10%. C
MOMOLLbIO Y/IbTPa3BYKOBOT0 fe(heKTOCKONa ONpeAenstoTcs TpeLuHbl,
MOPUCTOCTb,  MYCTOTHOCTb.  OMNepaTUBHO  MOXHO  OMNpefennuTb
MNOTHOCTb, Ae(EeKTHOCTb, BIAXHOCTb W ApYyrue CBOWCTBa 6eTOHa ¢
MOMOLLbHO Na3epPHON TEXHUKMN.

6.6.5. MpuMeHeHMe TAXKENOro 6eToHa

TsOKENbIi 66TOH, B OCHOBHOM, MCMOMb3YOT ANS MOMYYEHUNS XKene-
300EeTOHHbIX W NpefBapuUTeNibHO HaNPsHKeHHbIX Xee306eTOHHbIX
KOHCTPYKUMIA. T10 MPOYHOCTU NpU CXKaTUWU TsHKenblii 6eTOH ObiBaeT
cnegyrowmx npoekTHbIX Mmapok: M50, M75; M100; M I50; M200;
M250; M300; M350; M400; M450; M500; M600; M700 n MB80O.
BbicokomapoyHble 6eToHbl (M500-M800) mcnonb3yetca npu M3ro-
TOB/IEHUN MpPeABapUTENIbHO HAaMpPSXXEHHbIX Xene306eTOHHbIX KOH-
CTPYKUMIA. ST KOHCTPYKLMMN ABAAIOTCA MasioyCafoUHbIMU, C HN3KOW
MON3YYeCTbH0.

Oco60 BbICOKOMPOYHbIe 6eTOHbI (M600-M 1000) n3roTaBnMBarOT-
C Ha OCHOBE BbICOKOMapO4YHOrO LIEMEHTa, BbICOKOKAYeCTBEHHbIX
3anonHuTeneii ¢ B/LL=0,27-0,45. BbiCOKOMpoYHble GETOHbI cneayet
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M3roTasBMBaTb B CMECUTENAX NPUHYAUTENbHOrO AEACTBUA W YNoT-
HATb KOMOGMHMPOBaHHbLIMW crnocobamm (BMGpoONpuUrpys, Bmbponpec-
coBaHme ¥ gap.). Mcnonb3oBaHWe BbICOKOMPOYHbLIX GETOHOB YMEHb-
LWaeT rabapuTHble pasMepbl KOHCTPYKLUMIA, pacxoj apmatypbl, u3-3a
6bICTpOro Habopa NPOYHOCTM B paHHel cTaguu TeepaeHus. B
HOpPManbHbIX YCNOBUAX HET HEOOXOAMMOCTU TEPMOOBPABOTKMN.

Mpegen NPOYHOCTM TAXKENOro 6eToHa Npy pacTsXKeHun (Krc/cm2)
cnegytowmin: 10, 15, 20, 25, 30, 35 u 40. lNoBbileHNe 3TOr0 Nokasa-
Tens UMeeT 3HauYyeHWe NpY MNOAYYEHUU AOPOXHBLIX U a3pOSPOMHbIX
NOKPbLITWIA, rMAPOTEXHNYECKOro G6eTOHAa 1 Ap. crelnanbHbIX OETOHOB.
TsKkenblli 6eTOH ABNAETCS CTOMKMM M3HOCY, paguauuu, buonoruyec-
KUM cpefiaM, MOpo3y MW Temnepatype. MenkKo3epHUCTbIA 6GeToH
NCNONb3YeTCs MPU U3rOTOBAEHUM TOHKOCTEHHbLIX W apMOLEMEHTHbIX
KOHCTPYKLMA.

M3-3a OTCYTCTBMS KPYMHbIX (pakuuii 3anofHUTeNs, MenKo-
3epHUCTbIN 6ETOH MMEET BbICOKME 3HAYEHUS YCaKu 1 gehopmMaLnu.

6.7. llerkne 6eTOHbI
6.7.1. beTOHbI Ha OCHOBE MOPUCTbIX 3aMONHMTENEN

KOMMNOHEHTLI Nerkoro 6eToHa. [ns MNpUroToB/IEHUS NIErKOro
6eToOHa B KauyecTBE BSXKYLLEro MCMNOMb3yeTcs 0ObIYHBIA K 6bICTPO-
TBEpAeOWNiA NOpTAaHALEMEHT, WNAKONOPriaHALEeMEHT U Ap. BUAbl
LueMeHTa. B KayecTBe 3anofiHWTENs MNPUMEHAIOTCA MNPUPOLHbIE W
MCKYCCTBEHHbIE, MOPUCTbIE, TOPHbIE, KameHHble Matepuansl. [Mpu
NONYYeHUN TenNOM30MIALUOHHBIX U KOHCTPYKTUBHO-TEMN0M30/-
LUMOHHbLIX 6GETOHOB MCMOMb3YKOTCA OpraHU4Yeckue 3anofiHUTENU.
OpraHuyeckme 3anofHWTENM MOAyYaloT Ha OCHOBE [APEBECUHbI,
cTebneid xnonyaTHWKa, KeHada, NOMUMEPOB - MNEHOMOAUCTMPONA,
neHononuypeTaHa v apyrue.

HeopraHuyeckune nerkue 3anonHUTeNn. ECTeCTBEHHbIE Nnerkue
3anoNHNTENN - MEM3a, BY/IKAHUYECKUI Ty, N3BECTHSAK-PaKyLLEYHUK
n apyrue, ux [pobAT M npocemBatdT. VICKYCCTBEHHble flerkue
3anoNHMTENN MNONyYarT ABYMA crocobamu: 1) nyTém Tepmoobpa-
60TKM N0 cneuuManbHOW  TEXHONOTUM  MUHEpPasbHOro  ChipbS;
2) nyTéM nepepaboTKM TOMAMBHbIX 30/10-LUAKOB, LWIaKoB MeTannyp-
rMn 1 ap. B BUAE rpaHyn.
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CaMbIM [AOCTYMHbIM MWHEPaNbHbIM CbIpbEM SBASETCA [/IMHA.
MyTéM TepMuyeckoi 06pabOTKM [AMHLI MOAYYaKOT KepamsuT, ar-
NOMopuT, KOTOPble ABNAKOTCA MOPUCTLIMU 3aNOAHUTENSMU AN Ner-
Kux 6eToHOB. oNHbIE CBeAEHMSA O HUX npuBedeHbl B 4 rnase. Mpu
M3roTOBNEHUN NEerknx 6eTOHOB, Hapsfy C Kepam3MTOM W arjionopu-
TOM WCMOMb3YHTCA BCMYYEHHbIA MNEPAUT, BEPMUKYANUT, LIYHTU3UT,
Kamnoput u Aap. BcnydyeHHbI, nepaMT nonydvaloT nNyTéEM 06Xura
CTEKNOBUAHbLIX BYNKAHWYECKUX TOPHbIX nopog (nepantos, 06CK-
AvaHoB) npu Temnepatype 950-1200°C. lNpu o6xure o6bem nepauTa
yBennumpaetcs B 10-20 pa3. BepMUKYNUT nofyvardT NyTéM 06Xura
Bogocogepxawmx cnog. OH OTAM4YaeTcsi CAOUCTOMN CTPYKTYPON.
LLUyHrM3nT nonyyatoT nNyTéM O0OXWra CnaHueBblX LWYHIMTOB, OH
06nafaeT BbICOKOM MPOYHOCTbIO W BOAOCTOWMKOCTbIO. Komnoput
BrepBble ObiN NOAY4YeH B Y36ekucTaHe MyTEM 06GXWra Nerko nnas-
NSieMbIX TOPHbIX NOPOA C BBEAEHUEM MOAUPUKATOPOB.

[paHynMpoBaHHbIe LWMaKW MOMyvaloT B CheumasnbHbIX rpaHyns-
Topax C pasmepom 3épeH 5-7 mm (10mm). LLnakoByto nemsy nony-
YalT ObICTPbIM OXNAXKAEHWEM - BCMYYMBAHUEM MeTaNypruveckmx
wnakos. LlinakoByto nemsy [po6GST M MPOCEMBAOT, MOJSTYUEHHbIN
MOPUCTBINA LWINaK MCNOMb3yeTCs B KayecTBE MeNKOro M KpymnHoro 3a-
nonHuTens. ToNAMBHbIE LWNaku 06pasyoTca npyu 06XKure KameHHOro
Yrns, B pe3ynbTaTe NAaBAeHUS U BCNYYMBAHUSA TeNeBUHbIX CMECEN.
LLinakn Apo6AT, NPOCEMBAIOT W WM3BNEKAKOT OCTaTKWU YIS, 30/bl U
Apyrux npumeceid. TONANBHbIE 30/10-LU1aKU 06pasyoTcs npu 06Xure
aHTpauuTa, KaMeHHoro yrns, 6yporo yrns u Apyroro TBepLoro
Tonnmea. 30/ibl MOryT ObITb WCMO/Mb30BaHbl B KAayeCcTBE KPYMHOrO
3anonHUTeNs NyTéM nepemeLllnBaHNa UX C LEMEHTOM B BUAe rpasus.
KpynHOCTb MOPUCTbIX MENKUX 3anofHUTeNlell COCTaBMAET MeSKUIA
necok A0 1,2 MM ¥ KPyMHbIA necok - 1,2-5 mm. MopucTbie KpymnHble
3anonHuTenn oeisatoT 5-10, 10-20 1 20-40 MMm.

Mpu nonyyeHun GETOHOB WM PacTBOPOB Ha MOPUCTbLIX 3amnOHU-
Tenax, cnefyer CTPEMUTbCH K MWHUMATbHOMY COJEpPXaHuto Le-
MEHTHOr0 KamHs B CTPYKType, B MPOTMBHOM C/lyyae YBe/iMuuBaeTcs
CpeaHas NAOTHOCTL Martepuana U yXyawwakTcs Tenjon3oNaLMoHHbIe
CBOWCTBa.

MopwncTble 3aMONHMTENN MO CpefHER MAOTHOCTM B CYXOM Buge
(kr/m3) mapkupytotca: 250, 300, 350, 400, 500, 600, 800 u 1200.
MpoYHOCTbL MOPUCTOrO KPYMHOr0 3anofiHUTeNs onpegenseTca nyTém
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CAAaBNMBaHUS B CTanbHOM uUuAMHApe. [poYHOCTL Konebnetcs B
npegenax 25-200 Krc/cm2.

KoapdmumeHT TennonpoBOAHOCTM, TEMNOEMKOCTb, paguauu-
OHHO-TUTMEHNYECKNE CBOWCTBA, KONMYECTBO BpPeAHbIX MpuUMeceii B
cocTaBe MOPUCTbIX 3anONHUTENel OnpefensieTcs CraHAapTHbIMU
cnocobamn. B cocTaBe MNOPWUCTbIX 3aNONHWUTENEN He AonyckaeTcs
HaiMuns, Bbllle CTAHAAPTHOM HOPMbl KUCOTHBLIX OCTaTKOB, CONeEi,
TAVHUCTBIX U UANCTbIX MPUMECEN, paanoaKTUBHbLIX BELLECTB.

6.7.2. CBOIACTBA NErkKnXx 6eTOHOB

Teopus co34aHUA Nerkux 6ETOHOB BbITEKAET M3 €r0 MPOYHOCTU U
KoapmumeHTa Bbixoga 6eToHa (P), B 3aBMCMMOCTI OT pacxofa Bogbl:

PGy
3gecb Vfju My, Wn \K- 06bembl YNIOTHEHHON GETOHHOW CMecw,
LEeMEHTa, MENKOr0 W KPYMHOro 3amnofiHUTeNeldi COOTBETCTBEHHO;
P- uucno Bcerga MeHblue 1, 06b14HO 0,6-0,8.

MpoyHocTb nerkoro 6etoHa (R) B 3aBUCUMOCTWM OT Mapku Le-
MEHTa, BOOLEMEHTHOIN0 OTHOLUEHWSA, MPOYHOCTU MOPUCTOro 3a-
NnoNHWTeNs onpegenseTca no opmyne:

R=ARu(U/B-e),
3hecb KoathuumeHTbl A M B OTAMYAKOTCA OT  KO3((MLMEHTOB,
MCMOMb3yeMbIX B TSHXKeNOM OeToHe. MpW HU3KOM NPOYHOCTM 3anof-
HUTENs, KO3hPUUMEHTbI A 1 B TOXXE MMEIKOT HM3KME 3HauyeHus. [Mpu
MOCTOSIHHOM MCMO/b30BaHUUN LIEMEHTA, NIEFKUX 3anonHuUTeNen 1 npu
OMTMMaSbHOM 3HaYeHUM BOAbl, NPOYHOCTL OETOHA, B OCHOBHOM, 3a-
BUCWUT OT MapKu 1 KONNYeCTBa LieMeHTa:

R=KRu{lj-UD0),
3gecb K un Lo — 3HayeHus, onpegensemble MNyTEM UCMbITAHUS
6eTOHHbIX 06pa3LoB. Mpn N3roToBeHMU 06pa3L 0B KONNYECTBO BOALI
[OO/MKHO OblTb ONTUMA/bHBIM, KO/IMYECTBO LEMEHTA WU3MEHUMBOW U
ycnoBusa TBepAeHMs 06pa3uoB uaeHTUYHbl. K - 6e3pasmepHast
BeiMunHa, Llo—pacxop uemeHTa, BO3MOXEH B Kr.

CocTtaB fierkoro 6eToHa OnpefenseTca 3KCnepuMeHTabHbIM
cnoco6bom. Mo rpadmky H.A. TonoBa onpefenseTcs onNTUMasbHbIA
3epHOBOIi COCTaB 3anosIHUTeNeR, 3aTeM MpU pacxode LemMeHTa B TPEX
BapmaHTax MoAroTaB/MBaeTcs OETOHHble CMecW. B 3aBMCMMOCTM OT
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NOABUXHOCTWN 6eTOHa OnpefenseTcs onTUManbHOe KOMYeCTBO BOAbI.
3 6eTOHHON CMEecM W3roTaBnMBalOT 06pasubl Kybuueckoi ¢hopmbl,
nocne ux MUCnbiTaHUs, 6yAyT NOCTPOEHbI FpauKM NPOYHOCTM BeTOHa
B 3aBMCMMOCTM OT pacxofja LeMeHTa M Ha OCHOBe 3TUX rpafuKkoB
noabupaeTca ONTUMasbHbIV COCTaB IErKOro 6eToHa.

KauecTBO fierkux 6eTOHOB OMpejenseT Knaccbl MNPOYHOCTM U
MapKu cpefHell NAOTHOCTU. Y NNOTHEHHbIN Nnerkuii 6eToH 6biBaeT Mo
npoyHocTu npu coxatum (MMa) B2,5...B40 knaccax, no nNpo4yHOCTM
npu pactsxxeHun (MMa) BO,8...B3,2 knaccax. Tennon3onsiyMoHHbIe
6eToHbl BO,35; BO,75 n Bl knaccax. Jlerkne 6eTOHbI MO MPOYHOCTM
npu oxatum (krc/cm2) 6biBaloT M35-M500 Mapok, No cpeaHel
NAOTHOCTM B CyXoM coctosiHum (kr/m3) [200...42000 mapok.
CpegHssi NNOTHOCTb KOHCTPYKUMOHHBLIX Nerkux 6etoHoB 1600-1800
Kr/m3. Ipn X U3roToBfIeHUM UCMOMb3YIOTCA BbICOKONPOYUHbIE NIerkue
3aMnofIHATENN CO cpeaHeil nnoTHocTbio 600-800 Kr/m , a B KayecTse
MefIKOro 3anofiHUTeNss MNPUMEHAIOT  YaCTUYHO WAW  MOJSIHOCTbIO
NNOTHbIE 3aNOHUTENN.

B 3aBucumocTV OT 061acTV NPUMEHEHUS Nerkue GeToHbl rpyn-
NUPYIOT: KOHCTPYKLMOHHbIE CO CpeAHeil nnoTHocTbto 1400-1800
Kr/M3, KOHCTPYKTMBHO-TENNOU30NALUMOHHbIE ¢ 500-1400 Kr/m3 Te-
naon3onsauMoHHble o 500 Kr/m3. CpegHIo0 NAOTHOCTbL Nerkoro 6e-
TOHa MOXHO CHU3WUTb MYTEM MMWKPOMNOPOOOPa30BaHUS B LEMEHTHOM
KamHe. [ns 3TOro npv M3roToB/IEHWM JIEFKOro 6eTOHa B €ro cocTas
BBOAAT B HeOONbLIOM KO/MMYECTBe MeHO WM  rasoobpasytoLme
Xumundyeckne fo6aBkM.  MUKPOMOPUCTOCTb  LLEMEHTHOTO  KamHS
NPUBOAMUT K YMEHbLUEHUIO MPOYHOCTU, & MNAOTHOCTU U KO3(hULMEHT]
TennonpoBOAHOCTU B 3HAUYNTE/IbHOW CTEMNeHMW.

OCHOBHbIM CBOWCTBOM /flIerKNX 6ETOHOB $BAAETCA WX Tenjo-
NMPOBOLHOCTb, KOTOpas 3aBUCUT OT MJIOTHOCTM W BA@KHOCTM MO-
CnegHux.

YBenmueHne OTHOCUTE/IbLHON BAAXHOCTW nerkoro 6etoHa Ha 1%
NPUBOAUT K YBENNYEHUIO KO3P(ULMEHTA TENNOMNPOBOAHOCTM Ha
0,016-0,035 BT1/(M°C). KoathpuumneHTbl TennonpoBOAHOCTU Kepam-
3nTobetoHa n arnonoputobetoHa coctasnsoT 0,16-0,40 n 0,25-0,48
BT/(M°C) cOOTBETCTBEHHO. TO/MLMHA HAPYXKHbIX CTEH XWNbIX 30aHNI
13 KOHCTPYKTUBHO-TEMN/IOU30NALUOHHOIO fIErKOro 6eToHa ¢ y4eToM
Koa(hthmumeHTa TennonpoBOogHOCTM cocTaBnser 20-40 cm. npu
noabope coctaBa Takoro 6eToHa ciefyeT orpaHM4YMBaThL BAaronorno-
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WaeMoCTb NaHeneii. 3ameps3aHWe BOAbI B Mopax fIerkoro 6eToHa,
0COGEHHO 3HAUYNTENIbHO CHIKAET ero Ten0M30MLMOHHbIE CBONCTBA.

MopO30CTOMKOCTb NIerkKuX 6GETOHOB 3aBWCMT OT MOPUCTOCTU W
CTPYKTYpbl MOP, UX MPOYHOCTM. JIerkme GeTOHbI, Ha 3ano/HUTENsX C
3aKpbITbIMK  NOpaMu, 061a4alT MOPO30CTOMKOCTLIO W YCTOWYU-
BOCTbIO K Pe3kUM W3MEHEHWsM TeMmnepaTypbl MO cCpaBHeHWo c Be-
TOHaMW Ha 3anOAHUTENSAX C OTKPbITbIMKW nopamu. Mo MOPO30CTOW-
KOCTM nerkue 6eToHbl 6b1BaloT Mapok F25...F500. Mopo30CTOKOCTb
nerkoro 6eTOHa YBeIMUYMBAETCA MYTeM MOBbLILIEHUS MNIOTHOCTHU,
NPUMeHEHNeM TMAPOGUAHBIX U AUGDUAbHBIX NOAUMEPHBLIX A06aBOK.

BogoHenpoHuuaeMocTb fIerkoro 6eToHa 3aBMCUT OT Buga 3a-
NoMHUTENEN, KOMMYeCTBa LEMEHTa, crocoba ynioTHeHWs 6GeToHa W
coctaBnser WO0,1..W1,2 (MMa), y NAOTHbIX KOHCTPYKTWUBHbIX fer-
Knx 6eToHOB W2.

Ha ocHOBe MPOYHBLIX M MOPO30CTOMKMX NIErKMX GETOHOB, W3ro-
TaBNUBAKOT MOrof0YyCTOMUMBLIE MOCTOBbIE KOHCTPYKUWUW, TrUApo-
TEXHUYECKME COOPYXKEHUS, BbICOKOHA/IOPHbIE TPYObl U ApYrue KOH-
CTPYKUUN.

Nerkas 6eTOHHas cMeCb MOXeT OblTb NPUroTOB/IEHA B GETOHO-
CMecuUTenax, MpefHasHauyeHHbIX Ana THkEnoro 6etoHa. OpaHako
KOMMOHEHTbI IErKOro 6eToHa B 6eTOHOCMeCUTeNb NoJalTCA B ApY-
rol nocnefoBaTe/lbHOCTW; CHayana B CMecuUTeNne LEMEeHT nepeme-
lUMBaeTCA C BOLOW, 3aTeM MOC/NefOBaTeNbHO MOLAETCH MENKUA 1
KPYNHbIA 3aNONHUTENN U MHTEHCMBHO MepemellnBaeTCs BCS Macca.
Mpu cyxoM nepemeLLMBaHUM KOMMNOHEHTOB C NocnefytoLlein nogayeii
BOAbl MOPUCTBIA 3amnofiHWTENlb BCaBbIBAET BOAY W B pesynbTaTe
6eTOHHaA cmecb 06e3BOXMBAETCA, YTO 3aTPYAHSET MpOLEecc Npuro-
TOBJIEHUS CMECH.

MpurotoBneHne nerkoli GETOHHOM CMecCK LenecoobpasHo Mo
pasgenbHOW TexHonormu. o 3Tol TeXHOMOrUMM BSXKYLLMe, BOga M
MOANMUKATOPbl WMHTEHCMBHO MEpPeMELLMBAKOTCA B ObICTPOXOAHOM
cmecuTene (o6opot potopa 400-600 06/MuH) B TedeHun 40-60 cek,
3aTeM B CMecuTene MPUHYAUTENbHOrO AeACTBUA MepeMeLlnBaloTCs ¢
3anofHuTens Mu. Fpu NpuroToBNeHUM Nerkoin GeTOHHOW cmecu Mo
pasfenbHO TeXHOMorMmM obpasyeTcs oNTUManbHas CTPYKTypa U u3-
rOTOB/IEHHbIE U3AE/INS UMEIOT BbICOKOE KayecTBO.

dopmoBaHue 1 YNIOTHEHNE Nerknx 6eTOHOB MPaKTUYeCKN HUYeM
He OT/MYaeTcs OT TexHOoNoruMm Tskenoro 6eToHa. OpHako, npu
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M3roTOB/IEHWMN NErKOGETOHHbIX U3hennii ¢ 6ONbLIOW MoWagblo no-
BEPXHOCTU 3h(PEKTUBHA TEXHOMOTMNA (HOPMOBAHUA NPU YMNAOTHEHUN C
npurpysom 20-50 r/cm2 3T0 cBfi3aHO C TeM, 4TO NpU OObIYHOWA
TexHonorun (6e3 npurpysa) ynnoTHeHUst obpas3yeTcs HepoBHas Mo-
BEPXHOCTb W3JeNNiA. Y CKOpeHWe TBepAeHMs ferkoro 6eToHa ocy-
LecTBAsSeTCA METO4aMU NponapuBaHns 1 ap. cnocobamu.

6.7.3. KpynHonopucThlii 6eToH

KpynHOMopucTbIi 6eTOH Nony4aroT 6e3 Menkoro 3anofHuTens,
nyTém nepemellnBaHusA UemeHTa mMapok M300 n M400, Boabl U MoO-
AMMKATOPOB, C MNOCNefYOWNUM nepeMellnBaHMemM C KpYMHbIM 3a-
nonHutenem. CpefHsaa nnoTHocTb 1700-1900 Kr/M3 KO3(hUUMEHT
TennonposogHoctn 0,55-0,8 BT1/(M-°C). MNpu npurotoBneHnn 1 m3
6eToHa pacxof uemeHTa cocTaBnsieT 70-150 Kr, 4To NO3BOMSET Mo-
nyuntb 6eToH Mapok M15-M75. M3 KpynHonopucToro 6etoHa no-
Ny4yaloT KpynHopasmepHble 610KN AN UCNOMb30BaHUS B MOHO/IMTHOM
CTPOMTENLCTBE 3JaHWUi U COOpyXeHuin. C uenblo NpefoTBpaLLeHus
KOHBEKL MM BO3ayxa KOHCTPYKLUUKN  KPYMHONOPUCTOro 6eToHa
MOKPBIBAKOT C lBYX CTOPOH CTPOUTE/IbHBIMU PacTBOpaMu.

CpefiHAs NIOTHOCTb KPYMHOMOPUCTOro 6GeTOHa Ha Nerkux 3a-
nonHmTensx (KepamsauT, arnonoput u gp.) coctasnset 500-700 kr/m3;
€ro MUCMosb3ytoT B KaYeCTBe TEMNJ0M30ALUOHHOTO MaTepumana.

KpynHOMOpWCTLIA 6ETOH MCNOMb3yeTca MpW M3roToBnAeHWn Ge-
TOHHbIX U3AENUA «KapKacHas CTPYKTypa». V3gennsa KapkacHOro tuna
NMEKT KO3P(hMUMEHT pasfBMXKK 3epeH (a) 6nm3kmm K 1. TMoaro-
TOBMIEHHbIA Kapkac, MyTéM (PUKCUPOBAHWUSA KPYMHOro 3anoaHWUTENs
BSXKYLUMM BELLEeCTBOM, C OAHOW WM C ABYX CTOPOH 3arnofiHseTcs
pacTBOPOM MaTpuueil Ha OCHOBe BsXXywWero (UemeHTa, runca,
nonumepa v Ap.) Ha onpegenéHHyto rayouHy. Mo 3Toli TexHonoruu
M3roTaBANBAIOTCA U3LEeNUs, KPYNHONOPUCTbIE B CepeanHe 1 NIOTHbIE
Mo OAHOM W [ABYX CTOPOH, KOTopble 06M1afalT  OTAeNbHbIMU
cBOMCTBaMW. BEeTOHbI KapkKacHOro TuMa WCMOMb3YHT Npu  u3-
rOTOB/IEHUM MOHOMUTHBLIX MONOB, [LOPOXeK, aBTOAOPOr, MOKPbLITUA
a’pojpomMoB 1 ap.
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6.7.4. AuencTble 6ETOHbI

AyencTble Nerkme OETOHbI 3TO KOMMO3WMLUOHHbIE MaTepuasbl,
NosyyYeHHble MYTEM BCMYYMBAHMS CMECU BSXKYLLMX W KPEMHE3EMU-
CTbIX KOMMOHeHTOB. C MOMOLLbIO BCMy4YMBaHMSI CMecU 06pasyeTcs
matepuan ¢ S4YeUCTOl CTPYKTYPOi. TMOpUCTOCTL AYeMcToro GeToHa
perynmpyeTca  HernocpeACcTBEHHO NPU  WU3rOTOBMIEHUU  U3LeNus.
Ayenctole 6GETOHbI MO CpeAHeid MAOTHOCTU B CYXOM COCTOSHUM
noapasgenstoTca Ha rpynnbl: TENA0M30nsuMoHHble (po=500 Kr/m3),
KOHCTPYKTUBHO-TENNOU30MALMOHHbIe (p0=900-1200 kr/m3). Jlerkyto
OETOHHYH0 CMeCb MOXHO BCMy4yMBaTb [BYMS CMOCOGamMu: Xu-
MWUYECKMM CMoco60oM, MepemellnBas rasoobpasytoline KOMMOHEHTbI
M MexaHW4yecKUM Crnocobom, nepemMelinBas CMeCb C OTAE/bHO
NPUTroTOBNIEHHON NEHOIA.

a306eToOH U raszocunmkar. [a306eTOH M3roTaBAMBatOT, BCMYy-
4yMBas CMeCb LieMeHTa, KPeMHe3eMMCTOro KOMMOHEHTa U rasoobpa-
3yloweil fo6aBKW. B YaCTHbIX ciayyasx, B LEMEHT MOAMELUMBaKT
N3BECTb.

a3006pa3sytollne, B 3aBUCMMOCTM OT BUAA XMMUYECKO peakLum,
noapasfensitoTcs: rasoobpas3oBaHWe B Pe3ynbTaTe  XMMWUYECKON
peakuuMn Mexgy BBeAeHHbIM KOMMOHEHTOM (antoMuHMeBas Myapa),
BSXKYLLErO UM NPOAYKUMK ero rugparauuu; razoobpasoBaHue nyTém
BBEIEHMA  ra3o00pasylolMx KOMMOHEHTOB  (BOAHbIA  pacTBOp
neprugpon-nepukncu sBogopoga HA 2) npu pasnoxeHuu; ra3oobpaso-
BaHMe B pe3ynbTaTe XUMWUYECKOr0 HOBOOOpa3oBaHWsA, Hanpumep,
COefJMHEHNE NOpPOLWIKA W3BECTHSIKA W CONAHOW KWCNoTbl. Camblit
pacnpocTpaHéHHbIN cnocob rasoobpasoBaHus (BblAeeHe BOAOPOAA)
3TO XMMMUYeCcKas peakUus Mexay antoMUHWEBO MyApoin W ruapaTom
OKUCK Kanbuus:

3Ca{OH)r + 2A1+6HD = 3Hr +3Ca0 WArC>-6HIO

"a3006pa3oBaHue B pe3ynbTaTe XMMUYECKUX peakuunii Bernyuu-
BaeT pacTBOpP Ha OCHOBe LemeHTa. lMpu npasunbHOM nogbope Hop-
MafibHOW TyCTOTbl pacTBopa 06pa3yeTca OMTUMaNbHas CTPYKTypa
razobetoHa. Ans nonyyeHus 1 m3 ras3obeToHa Npu cpeAHeid MnoT-
HocTu 600-700 Kr/m , pacxog antOMWHWMEBON nNyApbl cocTaBnseTr
0,4-0,5 kr.
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[a306€TOH M3roTaB/NMBAKOT MeTOfaMW NUTbA W BUBPUPOBaHUS.
Mpu nuTbeBOM criocobe No mMacce Cyxux KOMMOHeHTOB BBOAMTCA 50-
60% BoAbl, 3aTem dopmupyeTcsi. KomnoHeHTbl rasobeTtoHa -
MUHUMaNbHOE BsXKYyLee, NOPOLIOK KBapLEBOro rnecka v Boga, ¢ no-
MOLLbIO [103aTOPOB AO3UPYHOTCA U 3a/1MBAOTCA B CaMOXOAHbINA ra-
306eTOHOCMeCUTENb U B TeYeHUU 4-5 MUH WMHTEHCUBHO MepemMeLu-
BalOTCA.

MpefBapuTeibHO MOArOTOB/IEHHYHO BOLHYIO CYCMEH3UI0 anto-
MWHMEBON NyApbl MepemMellnBaldT € pacTBOPOM. [a306eTOHHYHO
Maccy 3anvMBal0T B MeTan/imyeckue (opMbl C YYETOM BCMYYMBAHUA.
N3nnWwHIO YacTb rasobeTtoHa B (hopMax OTPeXyT C NMOMOLLbIO Ha-
TAHYTO MPOBONOKOW. C LeNbl0 YCKOPeHUs razoobpasoBaHUsi CMECH
roToBsAT B BoAe nMpu Temnepatype 40°C wn 3anuBaloT B (opmbl. Ans
YCKOpeHUs TBepheHMs ra3obeToHa ero obpabatbiBalOT Mpu Temne-
patype 175-200°C un paBneHun 0,8-1,3 MTIla. Mpu nonHoi unm yac-
TUYHOW 3aMeHe LieMeHTa WM3BECTKOBbIM BSXKYLLEM, aBTOK/MaBHas 06-
paboTKa raso6eTtoHa siBnsieTca 006s3aTenbHoOi. [Mpu nonyyeHUn ra-
306eTOHA TONbKO Ha W3BECTKOBLIM BsXYLLEM 06pa3yeTcs rasocunu-
KaTo6eToH.

C Uuenblo yMeHblIeHMS KonauMyecTBa BoAbl Ha 25-30%, pAns
obecrneyeHns MOABMXHOCTM ra306eTOHHON cmecu Npu NPUroToBfe-
HAM W OpMUPOBAHMM €€, WCNOMb3yeTCa MeTO4 BMOPUMPOBAHUA.
KpaTkoBpemeHHOe BUGpMpoBaHMEe 6e3 OTpULATe/IbHOIO BAUAHWUSA Ha
npouecc rasoobpasoBaHNs YyBeNMYMBaeT MOABMXHOCTb ra306eToH-
HOro pactBopa. [ANuTeNbHOCTb (POPMOBAHUA MpY BUOPUPOBAHUMU U
JINTbA COCTaBNAOT 5-7 MWMH. U 15-20 MWMH. COOTBETCTBEHHO. [pu
Bu6poopmoBaHuy 4yepe3 0,5-1,5 yaca CTPYKTypHas NPOYHOCTb ra-
306eToHa 6GygeT gocTaTouHoOW. o 3TOM nNpuyMHe rasob6eToH BWO-
pohopmMylOT B BMAe 60nblIMX 6/10KOB, 3aTeM OTpe3alT B BUAE W3-
nenuid, ¢ nocnegytowein o6paboTkoil B aBTOK/MaBaX OTHOCUTE/IbHO
KOpPOTKOE BpeMS.

ABTOKNaBHasi 06paboTKa raso6eToHa ABNSETCA AOPOroCTOALMM U
CNOXHbIM  TEXHOJ/IOTMYECKMM npoueccoM. [loatomy pa3paboTaHa
TEXHOMOMNA OTBEPXAEHUS ero B HOopMasbHbIX ycnosuax (20°C) ny-
TéM BBEeJeHWA B COCTaB CMeCW MNOBEPXHOCTHO-aKTUBHbLIX BELLECTB.
Mpu aToM poctatoyHa o6paboTka rasobeToHa napom nog armo-
ChepHbIM AaBneHUEM.
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C uenbto  yBENWMYEHUA MNPOU3BOAUTENBLHOCTU Tpyda NpU Npowus-
BOACTBe rasobetoHa (opmytoT 60nbline 6710kM 06bemom 10-12 m3
nocne OTBePXAEHNS A0 CTPYKTYPHON MPOYHOCTM, C MOMOLLBI0 CTAHKOB
WX pas3pe3aloT Ha CTaHAapTHble 670K, 3aTeM TepmoobpabaTbiBatoT.
"a306€TOH C MOMOLLbIO (PPE3EPHOr0 CTaHKa KaMopyHoT, CrNaXnBatoT 1
LWANGYIOT NOBEPXHOCTb. bonbLuepasmMepHble ra300eTOHHbIE 3MEMEHTI
.apPMUPYIOT 1 COBUPAIOT CTEHHbIE NAHENN Ha OAWH 3TaX.

B aBTOKnaBe, Ha OCHOBe BO3A4YLUHOW W3BECTW, KBapLeBOro mno-
pOLUKa WM 30/bl U MOPOLUKA METAIypPruyeckmx LUIaKoB, M3roTas-
NNBAIKOT Ta30CUNMKATOBETOH. [py 3TOM COOTHOLUEHWE W3BECTU U
nopoLlKa KBapLueBoro necka coctasngeT oT 1:3 go 1:4,5 no macce.
[na npurotoBneHnsa 1 m3 rasocunnkatobeToHa pacxogyerca 120-180
Kr n3BecTu. Ma3ocnnuKaTob6eToOH TBepAeeT B pe3yfibTaTe XUMUUECKON
peakumMn Mexay W3BecTbl0 U KPeMHe3EMOM U MO3TOMY aBTOK/1aBHas
06paboTKa ero Heobxoanma.

MeHo6eTOH W neHocunmkat. MeHOGeTOH nony4yalT NyTEM ne-
peMeLIBaHNA, B CneunanbHOM CMecWUTesnle OTAeNlbHO NPUroTOBJIEH-
HbIX LLEMEHTHOrO pacTBopa W MeHbl. PacTBop W3roTaB/iMBalOT Ha
OCHOBE LeMeHTa, BO3AYLUHOW WM3BECTU W APYTMX MUHEpasbHbIX BS-
Xywmx. B KayecTBe [AMCMEPCHOro 3amnosiHUTeNs  UCNo/b3yeTcs
KpeMHe3émcogepallme MuHepanbl (KBapLeBbI MECOK, LUaaku, 30/bl
n gp.). B kayecTBe nNeHOO6pasyloLLero KOMMOHEHTa WCMONb3yeTcs
KaHUMObHBIA KNeid, canoHNHOBas CMO/Ia, antoMoCynbhoHaPTEHOBbIE
M 4p. BewecTsa. [ns yBeIMUeHNs YyCTORYMBOCTU NEHbI NCMOb3YHOTCS
KNen, >XMAKoe CTEKNO, CYNb(art xenesa u ap.

YcToiunBas MeHa MNPUroTaB/MBaeTCA C MOMOLLbIO JIOMACTHbIX
neHoobpasyoWwmx annapaToB WM LEHTPOBEXHbLIX HACOCOB, MYTEM
nepemeLLnMBaHNA BOAbl U MOBEPXHOCTHO-aKTUBHLIX BellecTB. [lpu-
roToB/fIEHHass MNeHOGETOHHAA CMecb (OpMyeTcs WM A8 YCKOPEHUA
TBepAeHMs oHa TepmoobpabaTbiBaeTca. C LeNbl0 YCKOPEHWs TBep-
JeHNA  XMMUYEeCKUM crnocoboM B cOCTaB MeHOBGEeTOHa BBOAATCA
Kanbuuii xnopug, notaw v T.n.

MeHOCUNIMKAT M3rOTaBMMBAlOT Ha OCHOBE BO3AYLUHOW WM3BECTU U
KPEMHE3EMUCTBIX  MWHepasibHbIX MOPOLIKOB, & A/  YCKOPEHUA
TBEpAeHNa 06pabaTbiBalOT B aBTOK/aBe.

CgoiicTBa A4YenCTbIX 6eTOHOB. CpefHAS NAOTHOCTb AYEUCTbIX
6etoHoB cocTaBnsieT 300...1200 kr/m , nopuctocTb 60-85%. T[lo
npegeny MPOYHOCTY MPU CXaTUU AYEUCTble BETOHLI NOAPAa3feNsoTCs
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6.8. CneumnanbHble BUAbI 6€TOHOB
6.8.1. TMapOTEXHUYECKNI 6ETOH

MApPOTEXHNYECKUIA GETOH WCNONL3YIOT A4 MONMyYeHWUs BeTOH-
HbIX U >Kene300eTOHHbLIX KOHCTPYKLUUIA, 3KCMAyaTUpyeMbIX B YC/O-
BMAX AEWCTBMSA BOAHbIX cped. ITOT BUA GeTOHA AOMXKEH OTBevaTb
CTporo TpeboBaHWAM MPOYHOCTM, BOJOHEMPOHULLAEMOCTH, YCafKe,
KOPPO3WIAHOWA CTOMKOCTU W TENOBblAeNEHNO. BeTOH, B rmMapoTex-
HUYECKUX COOPYXEHUAX BO BHYTPEHHUX U HAPY>KHbIX YacTaX, ObiBaeT
pasnu4HbLIX COCTaBOB. BHelwHWl cnoli 6eToHa Bcerga cMaynBaeTcs-
CyLumnTCA, 3aMopaXKmMBaeTcA-oTTaMBaer. JT0 COCTOAHUE HabnojaeTcs
B PEYHbIX W MOPCKMX MNopTax, MAOTMHAX, 3NeKTPOCTaHLUuUsX,
rpagupHAX 1 B Ap. COOPY>KeHMAX. BETOH, UCNONb3YeMblli B HAPYXXHbIX
CNOSAX COOPYXXEeHW, W3roTaBNMBaeTCs M3 KayeCTBEHHOr0 LEMEeHTa,
3anoNHUTENeN C MUHepanbHbIMU U MOIMMEPHbIMK  A06aBKaMMu,
paunoHanbHbIM MOA6OPOM cocTaBa 6eTOHa, MOMHLIM CO6/OAEHUEM
TEXHONOIMYEeCKMUX NPOLEeccoB MofyvyeHus 6eToHa. BBefeHue rugpas-
NIMYECKUX MUHepanbHbIX f06aBOK yBeNUYMBAET CTOWKOCTL 6eTOHa B
arpeccuMBHbIX Cpefax U YMeHbLUAeT TenaoBbigeneHue. INpu Ucnonb3o-
BaHUWM TNAPOGOGHbLIX, ANGUIbHLIX A06aBOK M cynepnnacTugmkaTo-
poB 0,2-1% no Mmacce LUEMeHTa, YNydwawTcs rnapodumanyeckne
CBOWCTBa rMAPOTEXHUYECKOr0 HeToHa.

FMapoTexHUYecknii 6eTOH MO MPOYHOCTU MPU CXKATUM ObiBaeT
mapok M100-M400. Mapka ruapoTexHuyeckoro 6eToHa onpegensi-
eTca B Bo3pacTe 180 cyTOK. MacCUBHbI BHYTPEHHWUIA CNOA rmapo-
TEXHUYECKUX COOPYXeHWUA He paboTaeT B C/OXHbLIX KAMMaTUUYECKUX
YCNOBUAX, KaK HapyXHbIli cnoii. OCHOBHbIM TpeboBaHUEM  AJif
BHYTPEHHero cfios fBASeTCA Masioe TensoBblAefieHne, B NPOTUBHOM
Cllyyanm wu3-3a pasHuLbl Temrepatyp CO34aeTcAa BHYTPEHHee Hanps-
YXeHWe, KOTOpoe NPUBOAUT K TPELLMHO06PA30BaHUIO.

BHyTpeHHWIA cnoii 6eToHa W3roTaBAMBAlOT Ha LUNAKONOPTNAHA-
LeMeHTe W MyLL0NaHOBOM MOPT/AaHALEMEHTe, UTO NPUBOAUT K
CHWXKEHWUIO TEN/OBbIAENIEHUS W YBE/IMUYEHUIO €ro  KOPPO3UAHOW
CTOMKOCTWU. NS BHYTPEHHEro C/os goctaTovyHO Mapku 6eToHa M 100,
M 150, BogoHenpoHuuaemocT W2, W4, TmapoTexHUYecKnin 6eToH
Nno BOAOHENpoHuuaemocTu ObiBaeT W2-W12 wmapok, M0 Mo-
posocToiikoctn F100, F150, F200, F300, F400, F500. Bogonorno-
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LeHne BeTOHa B CNoAX 3aMep3aHusa-oTTamBaHUA 40 5% no Macce, a B
APYrux cnosix He 6onee 7%. JIvHeliHas ycafka FMAPOTEXHMYECKOro
6eTOHa COCTaBMAET NPW YCNOBMM OTHOCUTENLHON BNAXKHOCTW BO3AyXa
60%, TemnepaTypbl 18°C B BO3pacTe 28 cyT. He 6onee - 0,3 MM/M ”
180 cyT. - 0,7 mm/M. HabyxaHune B Bofe B Bo3pacTe 28 cyT. He 6onee -
0,1 mm/m, 180 cyT - 0,3 MMm/M.

6.8.2. BeToH Ans aBTOA0POT ¥ MNOKPbITUSA a3pOLPOMOB

ABTOMO6U/IbHbIE AOPOrM W MOKPLITUA a3pOAPOMOB 3KCMyaTu-
PYHOTCA B C/IOXHbIX aTMOCEPHbIX YCnoBuAX. OHWM 0Ka3biBalOTCA Mog,
MOCTOSAHHLIM BUAHWEM ATMOCKEPHbIX OCALKOB, 3aMOPaXMBAHUA U
OTTamBaHusA. B yCnoBMAX CYXOro >apkoro Knumara B 3TUX 6eToHax
06pa3yroTcs BHYTPEHHME HANPSHKEHUSA, YTO NPUBOLUT K TEPMUYECKUM
paspylleHusaM. JuHaMuyeckue Harpysku, ypapbl, TPeHUS, BpefHble
rasbl, KOTOpble 06Pa3ytoTCA OT ABUXKEHWS aBTOMO6OWIER 1 caMmonéToB
ycyryonsT paspyleHve 6etoHa. Mo 3Toil MpUYMHE K LOPOXHbIM
6eToHaM MpeabABAAIOTCA BbICOKME Tpe6GoBaHUA MIOTHOCTM, MNPOY-
HOCTUW, MOPO30CTOMKOCTW, W3HOCOYCTOMYMBOCTU. MapKa JOPOXHOr0
6eToHa MO MPOYHOCTM nNpu cxXatum cocTtaBnser M300-M500, a
MPOYHOCTL Mpu M3rmbe 4-5,5 MIMa. MopoO30CTONKOCTL GETOHA He
Hmke mapok F150 n F200.

[na nonyyeHuss 6eToHa WCNOMb3YeTCA MOPTNAHALEMEHT MapKu
M500. C uenbto yny4lleHnUs 3KCMayaTaLMOHHbIX CBOMCTB 6eTOHa B
€ro coctaB BBOAATCA rMApodobHble, ANPUIbHbIE BeLLeCTBa W Cy-
nepnnactTugukaTopsl. B kayecTBe MENIKOro 3anoAHUTENS WUCMOMb3Y-
eTCA OYULLEHHbI/ KBapLEeBbl/i MEcoK, KPYMHOro 3anofiHUTens-rpa-
HUTHBIN LEBEHb.

LopoXHbIli 6eTOH M3rotaBnuealoT B BCY 1 aBT06ETOHOCMECU-
TENAX WHTEHCWMBHBLIM MepeMeLlvBaHneM W (OPMYIOT C MOMOLLbIO
crieymanbHbiXx  6eToOHOyKnagumkos. [Mpu  hopmoBaHWM  BETOHHbIX
MOKPbITWIA cnefyeT OCTaBNATb AehOpMaLMOHHbIe LIBbI OT Nepenaja
Temnepatypbl. Mocne opmoBaHMs MepBble AHW TpebyeTcs cneuu-
anbHbIA yxon 3a 6eTOHOM, MYTEM MOKPLITUA €ro MoBepXHOCTW no-
NUMEepPHbIMWU  MaTepuanamun (nak 3TUHON, GUTYMHblE 3MY/bCUKU, BO-
[0pacTBOpPMMbIe NONUMEPBI U Ap.).
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6.83. XXapocToliKnii 6eToH

BeTOH Mof, BAUSHWEM BbICOKOI TeMMepaTypbl 06e3B0XKMBAETCS, CHU-
)KaeTcsa ero MpoYHOCTb, pasnaratoTca Kpuctannormgpatel n Ca(OH)r,
06pasytoTca TPELMHBI. 3r0 NPUBOAUT K paspyLLeHnto 6eToHa.

Ons coeanHeHus cBobogHoro CaO, KOTOpbIA 06pasyeTcs npu
BbICOKMX Temnepatypax, cnefyet BBOAUT B COCTaB 6eTOHA MOPOLUOK
KpemHeséma Si02 B pesynbTate npu Temnepatype 700-900°C obpa-
3yl0TCA TBEpAble MUHepanbl nogobus CaO Si02 XKapocTonknii 6eToH
M3roTaB/MBalOT Ha OCHOBe MOPTNaHALEMEHTA C MUWHEpaibHbIMU
fo6aBKamMn  LWIIAKONOPTAaHALEeMEHTa, T[NMHO3EMUCTOrO LeMeHTa |
XXULKOrOo CTeK/a C KPeMHETOPUCTHIM HaTPMEM.

XKapocTolikne 6eTOHbI, B 3aBUCMMOCTI OT pabouyeil TemnepaTypbl,
noapasaensoTCsa: BbICOKO-XapocToilkme (6onee 1770°C), >kapo-
cTolikne (1580-1770°C) n Hm3Ko-xapocTolikne (Huxe 1580°C). Ha
OCHOBE MOPT/NaHALEMEHTA W LUIAKOMOPTNaHALEMEHTA MOXHO M3ro-
TaBnMBaTb OETOHbI C TeMmepaTypocToikocTbio o 700°C. [Mpu
paboueii Temnepatype 1000°C wn Korga TpebyeTcs KWCnoToynop-
HOCTb, LieNecoobpasHO WCMOMb30BaTb >KAPOCTOMKME OETOHbI Ha
XUAKOM cTek/e. BeToHbl Ha MMMHO3EMUCTOM LieMeHTE BblepXXuBatoT
TemnepaTtypy 60see 1580°C. OrHeynopHble GeTOHbI MOMyYalT Ha
OCHOBe (hochaTHOro 1 antomMoMocdaTHOr0 BSXKYLLEr0. OTU GETOHbI
MCcnonb3yoT A0 pabouyeit TemnepaTypbl 1700°C; OHM TepMOMpPOYHbIE,
MasioycafloyHble Npu OrHEBbLIX BO3AENCTBUAX U U3HOCOCTOMKME.

3anonHUTeNn Ana KapoCTOMKOro 6eToHa [O/MKHbl ObiTb OrHe-
CTOMKUMW W PaclUMpsaTbCS MPU OFHEBbIX BO3AENCTBMAX, MHaye 06pa-
3YlOTCA XaOTUYHbIE TPeLMHbI. T1py NoNyUYEHUN YKAPOCTONKNX TAXKENbIX
6ETOHOB MCMONL3YHTCS Be3KBapLIEBbIE BY/IKAHWYECKME FTOPHbIE MOPOAbI
(cuenuT, guoput, anabas, rabépo), a 4Na MoyyYeHUs Nerkux 6eToHOB
nopucTble NopoAbl (Nemsa, ByKaHUYeCKuiA Ty, 301kl 1 Ap.).

XapocToliknii 6eToH ¢ paboueir TemnepaTypoii 700-900°C no-
NyyalT NyTEM WCMOMb30BaHUA B KayecTBe 3anofIHUTeNel Kycku
060XKEHHOr0 KMpnu4ya n rpaHyMpoBaHHbIX AOMEHHbIX LAakos. Mpu
MCMONb30BAHMM KApOCTOMKOro 6GeTOHa npu Temnepatype 6onee
900°C B KayecTBe 3aMO/HUTENEA MCMOMb3YeTCA APOONEHHbINA LWaMoT,
XPOMMUTOBbIE PYAbl, MOPOLUKN XPOMMArHe3uTOoB.

Ha ocHOBe Kepam3MTOBOro, MEPAUTOBOr0, BEPMUKYIUTOBOIO U T.
M. MOPUCTbIX 3anofIHNTENe M3roTaBNMBAeT XXaAPOCTOMKWIA Nerkui
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0eTOH c paboueit TemnepaTypoii 700-1000°C, co cpeaHein naoTHO-
cTbto 2100 Kr/mM3. N3roTaBNMBaOT XXapOCTOMKNIA AYENCTbIA 6ETOH CO
cpegHeli naoTHocTbio 500-1200 kr/m3 . XKapocTolikue 6GeTOHblI B
3aBMCMMOCTM OT Bmga 6biBatoT Mapok M100-M250. 3Tn 6eTOHbI
NCMO/Mb3YHTCA B 3HEPTETUYECKOM, META/NYPruYecKoM, XMMUYECKOM,
rasoHeTenepepabaTbiBalOLWEM CTPOUTENLCTBE U B NPOMbILLIEHHOCTH
CTPOUTENbHbLIX MaTepuanoB W W3aennid. . XXapocToikue GETOHbI
MCNOMb3YIT BO BHYTPEHHUX O06AMLOBKAaX MPOMBILLIEHHBLIX MeYei,
onopax [JOMEHHbIX W MapTEHOBCKMX Meyeil, AbIMOBbIX TpPy6 K
MOHOJSIMTHBIX KOHCTPYKLWIA.

6.8.4, KucnotoynopHsblii 6eTOH

KncnoToynopHeiii  6eTOH  NOAyYaldT Ha OCHOBE BSKYLLETO,
MOSTYy4eHHOr0 COBMELLEHNEM >KMAKOrO CTeKna C MOAMMEPOM, Ha-
MOMHUTENEM, OTBEPAUTENEM, MENKOr0 W KPYMHOTO 3anofiHUTenei.
KncnotocToiikue HanojaHWTENU MOMyYaloT MyTEM  M3Me/bUYeHUs
YMCTOro KBapLLeBOro necka, aHAesuTa, 6asanbta, gmabasa u T.n. Ans
OTBEPXKAEHWNA XUAKOr0 CTeKNa B ero COCTaB BBOAAT KpeMHedpTopu-
CTbIi HaTpuin (M Si F6). B KayecTBe MeNKOro 3anofHUTENS WC-
NoNb3yeTca KBapLEeBbIli MECOK, rPaHuUT, aH4e3nT 1 KBapLeBblii LiebeHb
M T.N. B KQYECTBe KPYNHOro 3anofiHuTens.

BETOH, M3roTOBMEHHbI Ha OCHOBE PaLMOHA/ILHOrO0 COCTaBa, Moc/ne
(hopoBaHUsA 1 YNIOTHEHUS BbIAEPXKMBAIOT B aTMOCHEPHbLIX YCI0BUAX MpK
Temnepatype 15-20°C B TeyeHunn 10 cyT. lNocne TBepAeHns NOBEPXHOCTb
6eTOHa eLg pa3 YnnoTHAETCA NyTEM CMauMBaHUS CEPHON WU COMSIHOW
KMcnoToil. KMUCnoToynopHbiii 6eTOH ABNSETCS CTOMKMM B KOHLIEHTPW-
POBaHHbIX KUCMOTaX, COMEBLIX cpedax, MeHee BogocToiikum (5-10 net
CNYX6bl), a B LLENOYHbIX cpefax paspyLuaeTcs 6bicTpee.

KncnoToynopHblii 6eTOH MCMoMb3yT A1 YCTPOMCTBA NOMOB, CTEH
LEeX0B, (hyTEpOBKW, 3NEKTPONMU3HLIX BaHH XUMWYECKOW MNPOMbILL-

NEHHOCTW, 3aWmMTbl OT arpeccyBHbIX Cped CKNajoB  MUHEPaTbHbIX
YA06PEHNIA.

6.8.5. beTOH and 3alWnTbl OT pagnoaKTUBHOIO BO3AeNCTBUA

JTOT 0CO6bI BMA 6GETOHA WCNONb3YeTcs B CTPOUTENbCTBE
aTOMHbIX 3/1EKTPOCTaHLUWIA, TEPMOSAEPHBIX MOSIMIOHOB, COOPYXXEHMWIA
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Mo 3awmure OT OpPYXWA MaccoBOro YHWYTOXEHUA.. BeToHy
NnpeabsABNSAETCA BbICOKAA MacCUBHOCTb W MIOTHOCTb W COAEp)KaHue
Bogopofa (06bI4HO B COCTaBe BOAbI).

[na wn3rotoeneHms 3Ttoro Buaa 6eToHA B KayecTBe BSXKYLLEro
MCMONb3YT MNOPTNAaHALEMEHT, LWIaKOMOPTNAHALEMEHT U T/IMHO3e-
MUCTBIA LemMeHT. B KauyecTBe 3amofIHATENs MWCMOMb3YHT MarHeTut
(Fe304), rematut (Fe20 3), B cocTaBe, KOTOpbIX MMeeTca 6onee 60%
XenesHon pypbl, 6ypoe >kene3o (NMMMOHMT) Fe2 03nH2D u gp. B
KayecTBe 3arofiHUTEeNeil MCrnonb3ylT ans 6eToHa 6apuTOBYIO pyay
(6apuT), KoTopas B cocTaBe cogepxut 80% cynbaTta 6apus (Ba
S04). B kayecTBe MeJIKOro 3anofiHUTeNs UCMNOMb3YHT MeCcKM Keapla
NN TUMOHNTA, YYTYHHY0 Apo6b. B KauecTBe MeTanocofepxallero
KPYNHOro  3anofnHWTENs  MCNOMb3YKTCA  OTXO0Abl  3aBOLOB MO
nepepaboTke MeTannoB. CpefHAs MAOTHOCTb OCO6O-TAXKENLIX GeTo-
HOB 3aBMCUT OT BMAa 3anNOSIHATENA W AOCTUraeT Mpu MPUMEHEHUM
marHetuta 4000 Kr/m3 meTannnyeckoro sanonHutens o 6000 kr/m3,

Mapkn 0co60-THKENOro 6eToHa MO MPOYHOCTM MNPU  CXKaTuK
6biBatoT M 100, M 200, M 300. Mpn nogbope coctaBa 6eToHa ocoboe
BHVUMAaHWeE Y[enseTca KOMMYeCcTBY BOAbl, KOTopas ABNsetcs ah(eKTuB-
HbIM MNOr/0TUTENEM, OMAcCHbIX ff OpraHuW3Ma YefoBeka, Y-Nyyeii u
MOTOKOB HeWTPOHOB. pyn MCcnonbL30BaHUM 0C060 THXENOro 6eToHa AN
3aliMThl aKTMBHOrO KOpMnyca aTOMHOro peaktopa TpebyeTtcs ero
YKapoCTOMKOCTb U OFHeYnopHocTb. py MaccvBHOM 6ETOHMPOBAHWUM
rNaBHOM (haKTOpPOM SIBNSIETCA Masioe TennoBbIAeNeHNe LieMeHTa.

6.8.6. BETOH Ha LW NAaKOLWEeNOUYHbIX BSKYLLNX

LLInakowenoyHble BSXYLLIME MOAYYaOT NYTEM COBMECTHOrO
MOMO/a LUMAKOB YEPHON W LBETHOW MeTannyprum, BbICOKOMOAY/b-
HbIX (DEPPOXPOMOBLIX LUIAKOB, GENMTOBLIX LUIAKOB, BbICOKO Kasib-
umesbIx 301 TAC 1 pacTBOPOB HATPMEBBLIX WM KANIMEBLIX LLEIOYHbIX
MeTa/yIoB  (KMAKOe CTekno). [py NonyyvyeHUU BSXKYLLErO 3MeK-
TpohochopHble LWINaKW [JatoT BbICOKME pe3ynbTaTbl. B KauvecTse
LLEe/IOYHOr0 KOMIMOHEHTA MOXHO WCMOMb30BaTh MPOMbILLJIEHHbIE
oTxofbl. LLINakollenoyHoin LeMeHT nony4vatoT mapkm M400-M1200.
B KauyecTBe [JMCNEpCHOro HarofHWTENs WCMOMb3YOT MONOThie
ropHble MopoAbl, OTX0Abl NPOMbIWAEHHOCTU. LLnakoulenoyHble
BSXKYLLUME aKTUBHO BCTYMalT B XUMUYECKYH peakuumto C Mu-
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Mopa/ibHbIMM  06aBKaMu. Ha OCHOBe LUAKOLLENOUHbIX BAXYLLMX
NoAy4yarT TsXKeNble 6eTOHbI MO NPOYHOCTM Mapok M800-M1200 u
nerkue 6eToHbl Mapok M600-M800. BeTOHbl Ha LUNaKOLLe/0UHbIX
BSXKYLLMX 06/71a4at0T BbICOKOW CTOMKOCTLH) B arpeccuBHbIX Cpejax u
MOBbLILLIEHHON TemnepaType. Ha nx 0CHOBe M3roTaBnMBalOT 6ETOHHbIE
n3genns, c60pHbIe U MOHONUTHBIE YXeNe300eTOHHbIE KOHCTPYKLUW,
3KCM/lyaTUpyeMble B arpecCUBHbIX YCIOBUSAX.

6.8.7. CepHblii GETOH

BeToH, Ha CepHOM BfXYLLEM, W3roTaBAMBAKOT NMyTEM MpeaBapu-
Te/IbHOro nporpesa Ao Temnepatypbl 140-150°C cmecum m3 MuHe-
pasibHOro AMCMepCHOro0 HanofHUTeNs, necka W LWebHA ¢ nocne-
AYHOLLMM NepeMeLLBaHMEM C pacniaBneHHON npu Temnepatype 145-
155°C cepoir. Cepa npu Temnepatype 109-122°C wu3 KkpwucTtan-
JINYECKOTO COCTOSHUA MNEPexoAuT B XKMAKOE COCTOAHWE, MPU OCTbl-
BaHUWM ONATb KpUCTannMsyetcd. B kayecTse AMCMNEPCHOr0 HaMosHU-
Tens UCMonb3ylT MONOTLIA KBapL, aHAesuT, anabas v Ap. KUCIOTo-
CTOlKME MWHEepanbl, KUCNOTOYMOPHbIA LEMEHT, a B KayecTBe 3a-
NoSHWUTENEel KBapLeBbll Mecok, webeHb U Ap. MPOMbILLIEHHbIE OT-
X0fbl. TeXHONOrna M3roTOBNEHUA CepHOro 6eToHa ABNSETCA TOHKOM,
TaK Kak CHWKeHMe Temnepatypbl 6eTOHHOM cMmecn fo 119°C
NPUBOAUT K KpucTanamnsaumm Maccbl. OTPOPMOBaHHbIA 6ETOH nocne
OCTbIBaHUS MMeeT MO MpoYHocTM Mapkun M200-M800. CpegHsas
NAOTHOCTbL 2200 Kr/M3 MOpPO30CTONKOCTL Mapku F200-F400.

CepHble 6eTOHbI UCNOMbL3YIOTCSA MPU U3rOTOBAEHUN (DYHAAMEHTOB,
cBali, EMKOCTE ANns XpaHeHUs XUMWYECKMX BELLECTB, XUMUYECKU
CTOMKUX M3aenuii n petaneil, AOPOXHbIX MOKPbLITUA, ChneumanbHbIX
CTPOUTENIbHBLIX PACTBOPOB, MOKPLITAS METAIIMYECKNX KOHCTPYKLMIA.

B Y36ekuctaHe, Ha OCHOBE CEPHOr0 U CEpPoO-OUTYMHOrO BSXKY-
Wwux, paspaboTaHa TeXHONOrUA MOMYYEHUSA [OPOXHOIO MOKPbLITUS,
6ETOHHbIX U3LeNNIA, MPONUTAHHOrO apbonuTa u Apyrux marepuaios.

KOHTpO/ibHbIE BONPOCHI
1 O6bACHNTE KOMNO3ULMOHHYIO CTPYKTYpPY 6eToHa.
2. Knaccudmkaums 6eTOHOB.
3. TexHnyeckune TpebOBaHUA K 3aNONHUTENSIM GETOHA.
4. Knaccugukayms 6eToHa no yao60yKnagbiBaeMoCTy.

173



5. OCHOBHbIe CBOIiCTBa 6ETOHA.

6. OCHOBHbIE acMeKTbl TEXHONOrNN BETOHHOI CMecH.

7. Cnoco6bl YNNOTHEHUS BETOHHOI CMecu.

8. MeToAbl ycKopeHus TBepaeHus 6eToHa.

9. TexHONOrnYeckne acnekTbl QopmoBaHUs GETOHA B YCNOBUAX
CYXOro >Kapkoro KammMara.

10. TexHONOrn4yeckne 0CO6EHHOCTM 3UMHEro 6eTOHUPOBaHKS.

11. Knaccuukaumsa nerkux 6eToHoB.

12. OCHOBHble CBOICTBA NErKUX GETOHOB.

13. Knaccudmkaums a4enctbix 6eTOHOB.

14. CneunanbHble Bufbl GETOHOB WMX CBOWCTBA U 061aCTb MX
NPUMEHeHNS.

JononHnTensHas nutepatypa

1. baxeHoB KO.M. TexHonorus 6etoHa. -M.: Ctpoinunsgar, 1978.

2. Conomatos B.W., Taxupos M.K., Taxep LWax Mpg. WHTeH-
CUBHasa TexHonorus 6etoHoB. -M.: CTpolinzgar, 1989, 258c.

3. PbibbeB N.®. CTponTensHoe MatepuanoBegeHune. -M.: Boicwwias
wkona, 2002.

4. CnpaBoYHUK cTpouTens, (CTpoUTeNnbHasd TeXHWUKa, KOHCT-
pyKuMn 1 TexHonorun). -M., TexHochepa, 2010.

HopMaTuBHbIE JOKYMEHTbI
FOCT 10180-90- beToHbl. MeToabl onpegeneHnUs NPOYHOCTA MO
KOHTPO/IbHbIM 06pa3uam.
FOCT 10181-2000- Cmecu 6eTOHHbIE. MeTobl UCMbITaHUIA.
FOCT 24211-2008 fo6aBkun Ansi 6ETOHOB U CTPOUTENbHbIX pacT-
BOpoB. O6LLMe TEXHUYECKME YCNOBUS.

MeXrocyapCTBeHHble CTaHapThbl

FOCT 8267-93**** |lle6eHb U rpaBMil U3 MNOTHbIX FOPHbIX MO-
pof ANS CTPOMTENbHBIX paboT. TeXHUYECKUNE YCNOBUS.

FOCT 8735-88** Mecok gna cTpouTenbHbIX paboT. MeTogbl
UCMbITaHWIA.

FOCT 8736-93***  [lecoK AN CTPOUTENbHbLIX paboT. TexHuue-
CKUe yCnoBus.

FOCT 25192-82* beToHbl. Knaccuukaums n obuime TexHu-
yecKue ycnosus.

FOCT 25820-2000  BeToHbI nerkue. TexHUYecKue ycnoBus.
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FocypapcTBeHHble CTaHAapTbl ¥Y36ekucraHa

O'z DSt 667-96 -CINKI1. CTtpoutensctso. beToHbl. HOMEHK-
naTtypa nokasaTenei.

O'z DSt 668-96 -betoH suencTblit. MeTog onpegeneHms copb-
LMOHHON BNaXHOCTU.

0O'z DSt 669-96 -MaTepuanbl HepyfHble CTPOUTENbHbIE, Lie6eHb
M Necok, NNOTHble U3 OTXOLOB MPOMBILLIEHHOCTU, 3anofHUTENN A)1S
6eToHa nopuctoro. Knaccugukaums.

O'z DSt 672-96 -CIIKTI1. CTtpouTtenscTtBo. MaTepuasbl - CTPOM-
TeflbHble HEpyAHble W 3anonHUTENn ans GeToHa -  MNOPUCTbIe.
HomeHKnaTypa nokasateneii.
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FMABA VII
XENE3OBETOHHbBIE KOHCTPYKLU WK

KntoueBble cnoBa: cTanbHas apmaTypa, CTeKnonnacTuKoBas
BOMIOKHUCTas apmaTypa, >Kene300eTOH, NEerknin >Kene3obeToH,
MPOYHOCTb, [eKopaTVBHOCTb, C6OpHbINA >Kene3obeToH,
MOHO/IMTHbIA >Kene300eTOH, BUAbl >KENe3006eTOHHbIX KOHCT-
PYKUMIA, yHLAMEHTHbIe 6/10KM, CTEHOBble KOHCTPYKLUW, KO-
NOHHBI, puUrens, N1 Thl.

7. O6wune ceefeHUs

YKene3obeToH ABNAETCS KOMMO3MLWOHHOW CTPOUTENbHON KOH-
CTPYKLMEl, KOTopas COCTOMT M3 OETOHHOW MaTpuLbl U apMaTypHOro
Kapkaca. Kene3o6eTOH LUMPOKO MPUMEHSETCH MNpuU CTPOUTENbCTBE
rpaXkAaHCKUX, MPOMbILU/IEHHbIX 3[4aHWiA, B TPaHCMOPTHOM CTPOM-
TeNbCTBE, B TUAPOTEXHUYECKUX COOPYXEHUAX W Ap. CrheuuanbHbIX
06bekTax. B pa3BuTbIX cTpaHax >ene306eTOH Ha4Yanu MCMosb30BaTh B
KoHue XIX Beka. Hapg co3faHuem Teopwuu, MPOEKTUPOBAHUSA U
NpoM3BOACTBA Xene3obeTtoHa 60MbWOA BKAag BHECAW MHOrue
yuyeHble, B ToM yucne npod. H.A. Benento6ekuii, N.I'. Mantora, A.@.
Noneiit, A.A. 'Bo3geB, HO.B. UuHeHkoB, A.B. Awpa6os, T.XK.
XXyHycos, 5.A. Ackapos u ap.

MpruMeHeHne CcOOPHOro kenesobeToHa Hapsagy C MOHOAUTHLIM
ene3o6eTOHOM YBeNU4YMBaeT MPOU3BOAMTENILHOCTL TPyAa, YMeHb-
LLaeT cebecToMMOCTb, CPOKa CTPOUTENLCTBA.

3BecTHO, YTO MPOYHOCTbL MpPWU pacTsHKeHUW GeToHa B AeCATKU
pa3 MeHbLUe ero NPOYHOCTM npu okaTuu. [Mo3ToMy Heob6XxoLuMmOo
YCUNEHNE PACTAHYTON 30HbI KOHCTPYKUMUM M3 6eTOHa cTanbHON (Mm
[p. BMAaMn) apMaTypoil. XOopoLlee CLenieHne apMaTypbl C 6ETOHOM
N GNM3KME 3HaYeHMs KOoaduuUUeHTa NUHERHOro TemnepaTypHOro
pacwmpeHus 6eToHa W apMmaTtypbl, 06ecneynBaeT COBMECTHYIO
CUCTEMHYIO paboTy KOHCTpyKuuMM B Lenom. bBeToH coxpaHseT
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apmaTypy OT KOPPO3WIHbIX BO3AencTBUin aTMocdepbl. Mo crnocoby
N3roTOBNEHNS XKEeNe3006eTOH AeNIUTCA Ha MOHOMUTHbIN U COOPHbINA.

MOHONUTHbIE >Kene300eTOHHbIE KOHCTPYKLMW U3roTaBnvBaloT
HEMOCPeACTBEHHO Ha CTPOWUTE/NIbHOM nnouwagke. X NpUMeHsOT B
CTPOUTENLCTBE 3[4aHWUI U COOPYXKEHMWI MO cneunanbHOMY MPOEKTY, B
rMAPOTEXHUYECKUX  COOPYXKEHUSX, [OPOXKHbLIX U  a3pOLPOMHbIX
MOKPLITUAX U Ap. 06bekTax. B MOHOAUTHOM 6ETOHMPOBaHUU UC-
Nnosib3yeTcs MHOFO PyYHOro Tpyfa B 0nany60uHbIX, NeCHbIX paboTax
n opMOBaHWM GETOHHON cMecun. MoHONNTHOe hopMOBaHMe
Xene3o6eTOHHbIX KOHCTPYKUWIA CBA3aHO C OMpPeAenéHHbIMU TPyA-
HOCTAMU 6ETOHMPOBAaHMS B 3UMHWIA MEpUOS WM B YCOBUAX CYXOro
Xapkoro knumata. COOpHbIe >Kene306eTOHHbIe KOHCTPYKLMW W3ro-
TaB/AMBAIOT B 3aBOACKUX YCMOBUSAX U MOHTUPYIOT Ha CTPOUTENbHbIX
nnowagkax. Mpu aTom, NPoOM3BOACTBO KOHCTPYKLMWIA C MAUHUMASTbHBIM
M3MEHEHMEM TuNa W rabapuTHbIX pa3MepoB sBNseTcs  6Gonee
3KOHOMUYHbIM.

Kene3o6eTOHHbIE KOHCTPYKLUMM [enaTcs Ha 06bl4HO-apMUpo-
BaHHble W MpPeABapuUTe/IbHO HanpsHXKeHHO-apMUpOBaHHble. [yTém
npeaBapuUTENbHOr0 HanpsHXKeHUs apmatypbl JOCTUraeTcs CHYDKeHWe
nnacTuyeckon fecopmaLmm apmatypbl B XKene300eTOHHbIX KOHCT-
pyKumax. Mpu aToM B pacTAHYTOW 30He KOHCTPYKUWUU GETOH 06Xu-
MaeTcs M Npu BO3AENCTBMU HArpysku, 3Ta 4YacTb KOHCTPYKLMU pa-
60TaeT Ha pacTshkeHue. IMpn HaNpPsHXKEHWW KOHCTPYKLMU B PacTaHY-
TOl 30HE 3HAYUTE/IbHO YMEHbLUAEeTCA TPeLMHO06pa3oBaHue.

B npenBapuTeNibHO  HanpsXXeHHO-apMUPOBaHHbLIX Xeneszobe-
TOHHbIX KOHCTPYKLMAX MOJIHEE peannsyroTcs CrocO6HOCTM rpy3o-
NoALEMHOCTU apMaTypbl M 6GeTOHa, 4YTO MNPUBOAWUT K CHWKEHUIO
Maccbl KOHCTPYKLMU. Tpy M3roTOBNEHUM TaKoro BUAa KOHCTPYKLUW,
LenecoobpasHo  MCMOMb30BaHME  BbICOKOMPOUYHLIX  OETOHOB U
CTanbHbIX apMaTyp.

B pa3BuTbIX CTpaHax MOHOMTHbI XKen1e306eTOH NCNoMb3yeTca B
LUIMPOKMX MaclTabax. B Y3bekucTaHe TakKe MPUHATbI MOCTaHOB-
nennsi KabuHeta MWHMCTPOB O PasBUTUS MOHOJIMTHOFO CTPOUTENb-
ctBa. lMpu aTom TpebyeTcs co3faHue Napka TEXHWKU U Npexze BCero

YHUMUMPOBAHHBIX 0Nany6oK 13 KOMMO3UTHLIX MaTepuasioB W
Nerknx MeTanos.
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7.2. C60pHbIe Xene306eTOHHbIE KOHCTPYKLMK

COOopHble XXene306eTOHHble KOHCTPYKLUU U W3fenus B YHU(K-
LMPOBAHHOM ¥ CEPUAHOM BUAE, N3roTaB/NBAKOT HA OCHOBE TSAXKENOro,
Nerkoro n f4yenctoro 6eToHOB. Mpy 3TOM >Kene300eTOH BbIMOMHSET
HECKO/MbKO (PYHKLMWIA, Hanpumep, KOHCTPYKTWMBHO-TEM/0M30MALNOH-
HbIA, aKyCTUYECKWUIA, 3aliMLLAOWMIA OT KOPPO3UW, FMAPOU30NALNOH-
HblIli C NOKPLITUEM U Ap.

CO6OpHbIA >XXene3obeToH WMCNOJb3YeTCs NPU U3rOTOBAEHUM (YH-
[aMEeHTOB, BHYTPEHHUX U HAPY>XHbIX CTEH, KapKacoB, MEXAYy3TaXHbIX
N KPOBENbHbIX MNAWT, NECTHUYHbLIX Mapluei, 6asoK, KOMOHH u ap.
KOHCTPYKLUWIA 34aHNIA 1 COOPYXKEHWIA.

Puc.7.1 HekoTopble BUAbl COOPHbIX Xene306eTOHHbIX KOHCTPYKLMIA
rpaXAaHCKUX 3[aHWUIA: a) CTEHOBbIE MaHEeNN C Hapy)XXHON 06ULIOBKOIA;
0) 1 B) MeXAY3TaXHbIE NUTbI C KPYTbIMA 1 0Ba/IbHBIMU MYCTOTaMU;
AnemeHTbl C60pHOro (hyHaameHTa: 1-6/10Ku1 PyHAAMEHTA -
r) yHAaMeHTHble; 2-6/10KM noggana - 4), €) -NeCTHUYHbIe MapLun 1
NeCTHUYHasA nnowlasika
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B 3aBucumoCTM OT 06/1aCTU NPUMMEHEHUS,, COOPHbIE XXene3obe-
TOHHbIE KOHCTPYKUUWM [eNnsiTca Ha rPynnbl: FPaXaaHCKWe 3AaHus,
NPOMbILL/IEHHbIE 3[aHUS, WHXXEHePHble COOPYXXEHWs, CcheuuanbHble
U30eNns N KOHCTPYKL N,

7.2.1. KOHCTPYKLMWN ANd TpaXaHCKUX 34aHUiM

[na tyHOaMeHTOB M NOA3eMHOWA YacTu 3[aHUIA UCNONbL3YHTCS
Xene3o6eToHHble 610K, CBaWU U Ap. KOHCTPYKUUWU. PYHAAMEHTHbIE
610K/ M3roTaBNAMBAKOT U3 TsXKENoro 6etoHa mapok M200, M250 wn
M300. B KkayecTtBe apmMartypbl WUCNOMb3YKT rNafKyt apMaTypHylo
ceTKy. Bnoku cTeH nofBanoB M3roTaB/MBalOT U3 TSXKENOro 6eToHa
mMapok M 100 n M 150, gnnHoin o 2500 MM, WwKnpuHOi Ao 500 MM n
BblcOTOW g0 700 mMMm. B 6GOKOBbIX CTeHax 6/I0KOB OCTaBAsitOT
cneuuansHble Nasbl 4N MOHTaXa NoABasibHbIX CTeH. ocne MOHTaxa
nasbl 3anoHAOT NOCNeA0BaTEe/IbHO LLeMEHTHbIMU PacTBOpPaMMu.

MopBanbHble CTEHOBble 6/0KM C LEMbl0 3KOHOMUKM 6GeToHa
M3roTaBNMBalOT C BHYTPEHHUMW nycToTamu. CBan M3roTasauBaloT C
nonepeyHbiM ceyeHnem 300x300 MM K OAWHOW 6-12 M; M3 Mapku
TsKenoro 6etoHa M300. Ceau 3a6vBalOT B MATKUNA UK B60OTUCTLINA
rPyHT [0 TBepAoro nnacrta 3emu, C MNOMOLLbI  CheLmanbHbIX
yCTaHOBOK.

Kapkacbl rpaxgaHCKux 34aHuidi - KOMOHH, 6anok v ap. usro-
TaBNMBAOT M3 TAXKENIOro W Nerkoro 6eToHa Ha NOPUCTbIX 3aN0JHU-
Tenax mapok M200-M500. [InnHa KO/IOHHbI paccymMTaHa Ha fBa aTaxa
30aHnsA. Banku cKpennalTCa € KOMOHHamu, C MOMOLLbHO  Cche-
UMaNbHbIX 3aKnagHbIX feTaneid, cBapkoi. CTeHOBble 610KM M3ro-
TaBNMBalOT M3 nerkoro 6etoHa (p,,<1200 kr/m3> mapok M50 n M100
MOHONUTHOrO WM MNYCTOTENOr0 UCMOSIHEHUA. PasMepbl UX YHU(U-
LIMPOBaHbl B 3aBUCUMOCTM OT cepuu 34aHunii. MaHenu gns BHYTPEHHUX
N HapY>XXHbIX CTEH U3rOTaB/NBAIOT U3 SIErKOro 6eToHa.

HapyXHble naHenn oTananBaemMblX TFPaXAaHCKUX 34aHWUi,
M3roTaBMBaOT OAHOC/OMHBLIMU, HA OCHOBE NIErKUX GETOHOB M3 MO-
pucTbiX 3anonHutenein (pt=700-1000 kr/m3) mapok M50, MI00 un
nopucTbix 6eTtoHoB (p,,=550-700 kr/m3) mapok M35-M50. Pa3mepbl
naHenein no annHe 3600 1 7200 mm, BbicoTa 2900 MM, TonwmHa 400
MM. o Heo6X0AMMOCTM BbINYCKAlOT NaHenu Ap. pasmepos. Broku u



MaHenn HapyXHbIX CTeH C /IMLEBOA CTOPOHbI MOryT 6biTb 06/1M-
LlOBaHbl OTAEN0UYHbIMW PacTBOPaMM, KepaMUYeCKUM LLebHEM.

lMaHenn BHYTPEHHWX CTEH W3roTaBAMBAKOT U3 TAXKENOro, ner-
KOro n aveuctoro 6etoHa M100-M300. TonwmHa UX COCTaBAAOT
120-160 mm (puc 7.1). OnuvHa MeXAY3aTaXHbIX MAAT U NaHenei
cocTtaBnser 3-6,5 M. [laHenn BbIMNYCKalOT, pasmMepaMyu C YYETOM
onvpaHus UX Ha 4 CTeHbl, ToAwMHOW 160 mMm. MAnTbl ObiBAlOT
TOAWMHON 220 MM, LUMPUHONA 1,6-2,4 M.

MexayaTaXKHble MaHenn W3roTasBfMBAOT U3 TAXKENO0ro W NIerkoro
6eTOHOB, Ha MOPUCTbIX 3ANONHUTENAX MJIOCKMMW  MOHOMUTHBIMU,
KPYr1bIMA WM OBaNbHbIMW € MNYCTOTaMu, TakXe pedpucTbiMu.
MyCTOTHOCTb CHWMXXAeT COBCTBEHHYIO Maccy M/WUT U NaHenel, ynydwaet
Tenno 1 3ByKOM30/ALMOHHbIE CBOCTBA, YMEHbLLAET pacxos 6eToHa.

KpoBefibHble  KOHCTPYKLUMUW UCNOAL3YIT B  FPaxAaHCKOM
CTpOWTENbLCTBE, B BUAe 6anok, CTPONWA, NAMT, NaHenei u Ap. KOH-
CTPYKLMA. CTONKN 1 6anku CTPONU U3roTaB/IMBAKOT U3 TSHXKEI0ro M
nerkoro 6etoHa mapkn M300 0gHOCKAaTHOM ANMHON 6 M. KpoBenbHble
naHen M3roTaB/MBAKOT U3 TSXKEN0ro U Nerkoro 6eToHa, MAOCKUX U
pebpuCTbIX TUMOB AAUHOW 6 M, WKUPUHON 1,5-3 M. Pebpa KpoBebHbIX
NAUT MOTYT 6bITb BbINYK/ABIMU BO BHYTPb W HapyXy. Bbinyknble
pebpa C Hapy>Xu NAUT, UMEKT HebOMbLIYIO BbLICOTY C pacyeToM
YKNaAKN cneunanbHbIX >ene300eTOHHbIX MaHeneil, AN 3aKkpbiTus
LWBOB KPOBENbHbIX MNAUT. 3JTOT TUN  KOHCTPYKLMU  KPOBeSb
npefHasHayeHa 4ns 6e3pynoHHbLIX MOKPbITWA.

KOHCTPYKUUKN NECTHUL, - CTYMNeHbKKW, NIOWAAKA U Ap. 3EMEHTbI
apMUPYIOTCA apMaTypHbIM KapKacoM W CETKamu, OHW U3roTaBMBalOTCA
N3 TSHKENOro u nerkoro 6etoHoB mMapok M200 n M300. MoBepXHOCTb
MOKPbLIBAIOT MO3aMYHbLIMU PacTBOpaMy WM KeEPaMUUYECKUMU NAUTKaMU.
Pa3mMepbl KOHCTPYKLMWIA NeCTHUL, 3aBUCAT OT TUMa U CEepUn 3[4aHUIA 1 KX
N3roTaBNMBalOT, B OCHOBHOM, B 3aBOJCKMX YCNOBUSIX.

B rpaxJaHCKOM CTpOUTENbCTBE WCMOMb3YIOTCA [0OOpPHblE U3-
Jenusa - caHTexkabuHbl, BEHTUNAUWOHHbIE OGNOKW, OTOMUTENbHbIE
naHenu, gednekTopbl 1 4p.
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7.2.2. KOHCTPYKLMKX ANSA NPOMbILLNEHHbIX 30aHWIA

B cTpomTenbCTBE MPOMbILUMEHHbIX 34aHWA UCMOMb3YHOTCA Xe-
Ne306eTOHHbIE (PYHAAMEHTbI, KOMOHHbI, 6anku, epmbl, MexXay-
3TaXHble U KPOBE/bHbIe NAUTbI 1 Ap.

K noasemMHbIM KOHCTPYKUMAM MpOM3AaHuii OTHOCATCA (yHAa-
MeHTHble 6/10KM U 6afku, UX WU3roTaBNUBAlOT M3 TSXKENoro 6eToHa
mMapok M200-M400. lMonepeyHoe ceyeHne 6Ganku OblBaeT B BUAE
Tpaneuun nnu Taepa, BbicoTa cedyeHus 400-600 mm, gamHa 4,3 1 11,96
M. Banku BbINyCKalOT B apMMPOBaHHOM BWAE C NPeABapUTeNlbHO
Hanps>KeHHON  apmaTtypoii.  ®PyHgameHTbl  GaliMayHOro  Tuna
M3roTaB/MNBalOT C Pa3MEPOM OMOPHOI YacT A0 2 M M BbICOTOM A0 1 M
n3 TaKenoro 6etoHa mMapok M150-M300 (puc. 7.2), no cepefuHe
(hyHaameHTa umeeTcs yrnybneHue (cTakaH) [Ans yCTaHOBAEHMS
KONOHHbI. OHM apMMPOBaHbl KapKacHOW apMaTypoil.

Kapkacbl MNPOMbILWIEHHbIX 34aHUA COCTOAT W3 XXenesobe-
TOHHbIX KO/IOHH, MOAKPaHOBbIX 6afoK, KPOBeNbHbIX 6anokK, tepm u
apok. KOMoHHbI nNpom3fgaHuidi 6bIBatOT LE/bHbIMK, PeLUeTYaTbIMK,
0fHO- W [ABYXKOHCO/IbHbIMU. VX W3roTaBnuBaloT U3 TAXENoro u ob-
neryeHHoro 6etoHoB Mapok M200-M500. BbicoTa KOMOHH COOTBET-
CTBYET BbICOTE MPOM3JaHus, a pa3Mepbl NOMEpPevyHOro ceyeHus Obl-
BatoT oT 300x300 mm fo 400x600 mm 1 60nee B (hopMe KBagpara, ue-
ThIpéXyrofbHuka u Taspa (puc 7.3). Ona onupaHus MOLKPaHOBbLIX
6an0K 1 KOHCTPYKLMOHHBLIX 6afioK B CpefHEM psafy ycTaHaBMBalOT
[BYXKOHCO/IbHble KONOHHbI. KOMOHHbI apMUPOBaHbl NpeaBapuTeNibHO
Hanps>KeHHOM apmMaTypoil 1 apMaTypPHbIM KapKacoM.
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XKene3ob6eToHHble MOAKPaHOBble 6anku W3roTaB/MBAOT U3
6eToHa Mapok M400-M500 ¢ npefgBapuTeNnbHO HanpshKeHHON apma-
Typoid. banka nmeeT TaBpoOBOe CeyeHue, A/IMHA COOTBETCTBYET A/UHE
MeXay KONOHHamW 1 06bI4YHO 3TO paccTosHue 12 M. Ha nogkpaHoBYHO

6anky ycTaHaBnMBatT
MOCTOBOIO KpaHa.

CTa/ibHble

penbCbl

ONs NPOABVXKEHMS

KpoBenbHble 6ankn GblBalOT OAHO W [ABYXCTaKaHHble, Mone-

argtA

Puc.7.3. XKene3o6eToHHbIe
KOJ/IOHHbI LIe/IbHOTO U peLLeTyaToro
CeYeHMUIA:
a-KpaiHuii psg 3naHns
(0aHOKOHCONbHbIE); 6-CPeaHMiA psg
3[aHuns (OBYXKOHCO/bHbIE).

PEYHOE CeyeHme UX MNpsSMO-
yronbHoe, B (opme TaBpa MW
AyTaBpa. [ns  M3roToBneHus
6anoK UCMONb3YKT TMKENbIA ©
nerkuii  6eTOH, Ha MOPUCTBIX
3anonHuTenax, Mapok  M400-
M500. WNx apmupyroT CTepx-
HEBOM WM npsAeBoil, npeaBa-
pUTENbHO HanpsKeHHOMN, apMa-
Typoil. AnuHa 6anok coctaBnseT
6,9, 121 18 m (puc. 7.4).
XKene3zo6eToHHbIE (epmbl npea-
Ha3HayeHbl A8 MOKPbLITUSA KpbIL
npom3JaHuini nponetom 12, 18 u
24 M. VX W3rotaBnMBalT U3
TAXKENOro v Nerkoro 6eTOHOB Ha
NOPUCTBLIX 3anofIHUTENAX MapokK
M400-M600 ¢ npepsapu-
TeNbHO HanpsHXKeHHON ap-
matypoii. Mpotunn tepm
6biBaeT B (hopme Tpane-
UMK, TpeyronbHUKa wnu
KPUBO/IMHEHOTO CEerMeH-
Ta (puc. 7.5).

Puc 7.4. XKene306eTOHHble baKu:

a-OfIHOCKaTHbIE;
6-ABYXCKaTHbIE;
B-CErMEHTHbIE.
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MpuMeHeHne  epm B
NPoOM3AaHnaX CHWMXaeT cobCT-
BEHHyl0 Maccy, obecneuynBaeT
CeiCMMYECKyo MPOYHOCTb
3[aHns, YMeHbLUaeT  pacxof
apmaTtypbl 1 6eToHa.

1 | J . XKenes3o6eToHHbIE  apKu
Puc. 7.5. XKene3o6eTOHHbIe (bepMbl € UCMOML3YIOTCA NPU  NOKPbITUN
CerMeHTHbIM (a) 1 6e3packocHbIM (6) npom3fgaHuii. WX  M3rotaeBam-

npogunem. BaKOT CMIOWHON unn pelueTya-
TOW CTEHKOI M 00bIYHO COOMpPAIOT M3 ABYX NOMyapok (anuMHa 100 M u
6onee). lNpom3gaHus 6GbIBalOT OTan/MBaEMble W HeoTanjMBaeMble.
CTeHOBble MaHeNnn 3[4aHUin  WM3roTOBAMBAKOT AAMHON 6-12 M #©
WnpuHON 12-15 M B MNMOCKOM U pebpuCTOM BUAE W3 TAXKENOroO,
Nerkoro n fyenctoro 6eToHOB. MAUTbI M NaHenu, oTanIMBaembixX
NPOM34aHunin, W3roTaBMMBAOT U3 JIerkoro 6eToHa Ha MOPUCTbIX
3ano/IHUTeNsX, AYeUCTbIX 6eTOHax, KpynHonopuctoro 6etoHa. MoryT
OblTb MCMONb30BaHbl TaKXe [ABYX W TPeXCNOWHble nNaHenn u3
TSXKEN0ro 1 Nerkoro 6eTOHOB Ha MOPUCTBLIX 3aNOAHUTENSX C Ternao-
M30MALUMOHHLIM  C/IOEM M3 MWHEPasioBaTHOW  MAUTbI,  NeHOMo-
nucTupona u ap.

B cTpouTenbCTBE MHOMO3T@XHbLIX MNPOM3AaHUA  TPaXAaHCKMX
30aHNI NCNOMb3YIT MEXAY3ITAXKHbIE Y KPOBE/IbHbIE MANTLI 1 NaHeNn.
Mpu cTpouTeNnbCTBE NPOM3LAHWUIA W COOPYXXEHWA, CMOPTUBHBIX
KOMM/IEKCOB  KPbILUM  MOKPbIBAKOT  060/7104KOA-NPOCTPaHCTBEHHO
KOHCTPYKUMeA. B KOHCTpYKUMAX 060/104eK pebpa o06pasyroTcs Mo
[BYM HanpasfeHWsAM, JOMOMHUTENLHO C LE/bI YCUIEHUA MO ANnHE
06pasytoT cneumnanbHble pebpbIKA. A0S yMeHbLUeHUs COBCTBEHHOI
Maccbl 060/104eK, OCHOBHAs MOKPbIBalOLLas 4aCTb WM3roTas/IMBaeTCs
13 apMoLeMeHTa.

7.2.3. 13aenns n KOHCTPYKLMMN ANA UHXEHEPHbIX COOPYXKEHUIA

CGOpHbIe )KeNe306eTOHHbIE KOHCTPYKLMW LNPOKO UCMOMb3YHTCS
B TPaHCMOPTHOM, CeNbCKOM, BOAOXO3AWCTBEHHOM, MENMOpPaTUBHOM,
rMAPOTEXHUYECKOM U B ip. CMELMaNbHbIX CTPOUTENLCTBAX.

B TpaHCMOPTHOM CTPOWUTENLCTBE XKeNe306eTOH MCMOMb3yeTcs
MPU COOPY)XXEHUW XKENe3HbIX A0POr, aBTOMOOW/bHLIX [LOPOr, a3po-
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OPOMHbIX MOKPbITWA. B CTpOUTENbCTBE XEMe3HbIX AOPOr, MEeTpomno-
NNTEHOB U3 )Kene3obeToHa W3roTaBNMBalOT  LIMa/bl, MOCTOBbIE
KOHCTPYKLMK, OMOpbl NIMHWIA 3nekTponepesady, TpyoObl 60AbLINX
OMaMeTpOB, aKBeAyKu, THOOUHIM 1 ap. B 3Toil cucteme ncnonbsyoT
TSXKenbli 6eTOH mapok M300-M500 ¢ npeaBapuTeNbHO HaMpPsXXeHHO
NpsAeBO U CTEPXKHEBOI apmaTypoil. Takme KOHCTPYKUMW AO/MKHbI
OblTb  MNOTHbIMW, BOAOHEMPOHULLAEMbIMMW,  MOPO30CTOWKMMU 1
CTOMKMMMW B YCNOBMAX CYXOr0 XXapkoro knumara. B cTpouTensctse
aBTOAOPOr M a3pojpoMOB MCMOJb3YHOT BbICOKONPOUHbIE XXene3obe-
TOHHble NAUTBI-MOKPbITUSA, BOPAIOPLI U TPOTYapHbIe NAUTHI.

CeflbX03CO0pYXEHUA - CUNOCOXPaHWMLLE, TpaHLlen, Ornopbl
BMHOrpagHUKOB, CreLuanbHble U3Jenns KOPOBHWKOB, Kapkacbl Ten-
ML 1 Ap. M3roTaeinMBalOT U3 TsXKeNoro 6etoHa mapok M200, M30O.
B cTpouTenscTBe MNPOU3BOACTBEHHbLIX 3[aHWA W CKNafCKMX Mome-
WeHWiA MCNOMb3YIT W3LeNMS U KOHCTPYKUMM K3 6GeToHa 1 Xe-
ne306eToHa, NpefHa3HAYEHHbIX 41 CTPOUTELCTBA MPOM3LAHNIA.

B rugpoTexHN4ecKOM CTPOUTENLCTBE UCMOMb3YIOT NAUTHI, Banku,
CKOpNynbl, Tpy6bl 60/IbLLIMX AMAMETPOB, CBaU U Ap. KOHCTPYKUUK. VX
N3roTaBAMBalOT M3 TsKenoro 6etoHa mapok M200+M500, apmupo-
BaHHbIX CTa/lbHbIM KapKacoM W CeTKoi. WM cTaBATCA BbICOKME
Tpe6oBaHWSA MO BOLOHENPOHULAEMOCTU U MOPO30CTOMKOCTH.

B rugpomennopaTMBHOM CTPOUTENLCTBE W3 Xene3obeToHa
M3roTaBNMBalOT BOLOBOAHbIE W KOJJIEKTOPHble TPyObl, KOMOALbI,
00/1ML0BOYHbIE MAUTLI KAHAIOB, JIOTKWM oOpolleHus u ap. >Keneso-
6eTOHHble TPy6Obl MCNOML3YKOTCA B KaHaIU3aLWOHHOW U KONMEKTOop-
HOl cuctemax. Tpy6bl agnametpom 300-1200 MM M3roTaBAMBAOT U3
6eToHOB Mapok M300O un 6onee. Im cTaBATCS BbICOKME TpeboBaHMA MO
BOJOHEMPOHNLLAEMOCTM W KOPPO3WIAHON CTOMKOCTW. BbICOKOHa-
nopHble Tpy6bl (W6-W12) m3rotaBnMBatoT U3 HanpsKeHHO-apMu-
poBaHHOro 6etoHa. VX MCNonb3ywT B CTPOUTENLCTBE CETU BOLO-
obecreyeHus.

7.3. Mpoun3BoACTBO COOPHbIX XXENe300eTOHHbIX KOHCTPYKL WA

Mpon3BoACTBO  COOPHBLIX  XKENe300eTOHHbIX  KOHCTPYKLWIA
(MCXXK) cocTtoMT m©3 cnegyrowmx OCHOBHbIX TEXHOMOrMYECKMX
MPOLECCOB: MPUrOTOBMEHNe OETOHHOW CMecu, NOArOTOBKa apMa-
TYPHOro Kapkaca, MoArotoeka (hopmbl, apMupoBaHue, opoBaHMe U

184



TepMo0o6paboTKa KOHCTPYKLMIA, OTAENKA NMOBEPXHOCTU KOHCTPYKUWIA,
pasmeLleHne KOHCTPYKUMIA Ha CKag roToBOM NpoayKUuK.

MpuroToBneHne 6eTOHHON cMecu. Ha ene3o6eTOHHbLIX 3aBO-
fax 6eTOHHYI CMeCb NPUroTaBAUBAOT HEMOCPEeLCTBEHHO B LEXe.
TexHONOrns NPUroToBeHNs 6ETOHHO cMecu NOAPOGHO NMpUBeSeHa B
6 rnase.

MofgroToBKa apMaTypbl. ApMaTypHble KapKacbl W CETKW M3ro-
TaB/MBalOT B apMaTypHOM Liexe C MOMOLLbIO CMeuuansHoOro Cea-
poYHOro 060pyAoBaHMA. B Lexy apmaTypHble CTEPXHW W MyUKM
MPOBO/IOK C MOMOLLbIO CreLManbHbIX CTaHKOB OYMLLAKT OT pXas-
UMHbI, BbIMPAMASIOT U PEXYT HYXHON A/IMHbI. APMaTypHble KapKachl
M CTEPXHW W3roTaBAMBalOT Ha 000PYAOBaHWM MHOTrOTOYEYHON
CBapKy MEeTOAOM KOHTaKTHON CBapku. 3aTeM WX OTMPaBAsAlOT B LEX
(hopMOBaHUA KOHCTPYKLUUiA. MpeaapuTesibHOE HaMNpsHKeHUe apma-
Typbl 06pa3yloT npu MNOMOWM TUAPOLOMKPATOB WM  3MEKTPO-
MEXaHW4eCKMM CrocoboM Ha CcheuuanbHbiIX CTeHAax A0 3a/MBKM
OeTOHHOI cmecy B (hopmbl. MpeaBapUTENbHO HaNPSHKEHHYHO apma-
TYPYy MPUKPENASIOT Ha TOPLEBbIX 4acTAX (OPMbl CrnelnanbHbIMU
npucrnocobneHnsiMM 1 nocne Habopa NpoyHocTM 6eToHa 6onee 20
MTMla apmaTypy 0Tpe3aroT.

dopmoBaHWe U3JENNIA U KOHCTPYKLUWIA. pouecc hopmoBaHus
COCTOUT M3 CMeAyloLWmMX OCHOBHbIX ONepauuii: o4YncTka (opMmsbl,
cbopka M cMaska, YK/aZiKa apmMaTypHOro kapkaca B (hopmy, 3ainBKa
6eTOHHOIA CMecK ¥ YNNOTHEHME.

KauecTBO >Ken1e306eTOHHbIX KOHCTPYKLMWIA 1 134ennin 3aBUCUT OT
TOYHOCTU pPasMepoB W XEecTKocTn ¢opm. OO6bIYHO (opMbl  M3ro-
TaBAMBAKOT M3 CTa/lbHbIX /IMCTOB, B YACTHbIX CAy4vasx, M3 MeTan/o-
CMMaBoB, CTEKNOMMAaCTUKKN, [ApeBecuHbl. [leped 3anvBkoi 6GeToHa
(hopMbl OUMLLAIOT OT 3aTBEPAEBLUMX OCTATKOB MpegblayLiero gopo-
BaHuA. [Mocne cbopku (opmbl, 4Ns NpeaoTBpalleHns MpuUaMnNaHns
6eToHa K (hopme, WUX CMa3blBalOT CreunanbHbIM - 3MYIbCUOHHBIM
coctaBoM. dopmoBaHMe GETOHHON CMeCcM OCyLLeCTBAAETCA C Mo-
MOLLb0 GETOHOYKNafuMKa, KOTOPbI OXBaTbiBAET LUMPWUHY W3Lenus,
Y3KM1e KOHCTPYKLMU C MOMOLLLH LWIIaHT0B, 6afby, TPAHCMOPTEPOB.

Mpy ynnoTHeHWM OGETOHHOW CMecKM MCMOMb3YHT CcregytoLiune
cnocobbl: BMOGpPUPOBaHME, MPOKAT, BaKyymMupoBaHWe, MpeccoBaHue,
TpamboBaHue, UeHTpuUdyruposaHme n gp. CambiM pacnpocTpaHeH-
HbIM CMNOCO6OM £BNSETCA KPAaTKOBPEMEHHOEe BMOpUpOBaHuMe. 3TOT
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MeTOZ NO3BOMSAET 32 KOPOTKOe BPpeMs YMAOTHUT u3genne ¢ 60/1bLION
MOBEPXHOCTbIO. HenofBMXHbIe 60/bLIEpasMePHbIE N3AENNA YNNOTHS-
0T C NMOMOLLbIO FNYGUMHHBIX BUOPATOPOB. YKECTKME W MONYXKECTKUE
OETOHHblE CMecu YNIOTHAT MeTo4aMu BUOGPOBAKYYMUPOBAHMUS.
BMGponpokata M fAp. KOMOUHMPOBaHHbIMU cnocob6amu. Cnoco6bl
(hopMUPOBaHUS 1 YNIOTHEHWS NOAPOGHO M3N0XEHbI B 6 FNaBe.

OTaenka NOBEPXHOCTU W3AENNIA WM KOHCTPYKuwidi. OTgenka
(hacafHO CTOPOHbI KPYMHbIX MaHeneid, NAUT N HEKOTOPbIX KOHCT-
PYKLMIA BbIMOHSAETCS B 3aBOACKMX YC/IOBUSIX, YTO 06ECneynBaeT BbICO-
KOe KauyeCTBO W YCKOPSIET TeMMbl CTPOMTENbCTBA. dacafHas CTOPOHa
naHeneil BbIMOMHAETC  (DAKTYpPHON, €€ OTAenblBaloT  LBETHbIMM
pacTBopamu 1 6eTOHaMM1, KepaMUYECKUMMN 1 CTEKNISIHHBIMW NAUTKaMU.

MaHeNn W NAUTbI, BHYTPEHHWE CTEHbl CAaHUTAPHO-TEXHUYECKUX
KabWH ObITOBbIX 3A4aHWIA OTAENbIBAOT KepamMUYeCKUMW W CTEKNSH-
HbIMU NIMTKaMW, MO3anKOW, MONUMEPHLIMI 3epHaMK 1 pacTBOpaMu,
a B HacTosillee BpeMsi TenaoU30MSLUMOHHBIMUA KOMMO3ULMOHHbLIMU
mMaTepuranamu. Takue cyxme CTPOUTENbHbIE CMECU M3rOTaBAMBAKOT Ha
OCHOBE MWHEPa/IbHbIX W MOMIMMEPHBIX BSXKYLUX, MUHEPasbHbIX W
CTEK/I0BOIOKHUCTbIX TEMMOM30SLMOHHbIX MaTepuanos, 3anonHUTe-
Neii, UBETHbIX NUITMEHTOB W Ap. [06aBOK.

7.3.1. Cnocobbl NpOn3BOACTBA XXENE306eTOHHbIX U3AeNunii

C60pHble >Kene306eTOHHbIE KOHCTPYKLUWM NPOM3BOASAT B 3aBOfA-
CKMX YCNOBUAX CTEHLOBLIM, MOTOYHO-arperaTHbIM W KOHBEAEpPHbLIM
crnocob6amm.

CTeHaoBbIli cnocob. [lo 3ToMy cnocoby >kene3obeTOoHHble
KOHCTPYKUMW M3roTaB/MMBAKOT B HEMOABWXKHbLIX (JOPMax, MexaHU3Mmbl
M MalluHbl, KOTOPble BbIMOJHAOT TEXHONOTMYeCcKMe onepauun,
nepeaBuraloTCa ¢ NOCTa Ha MOCT M Ha KaXAOM MOCTY BbINOHAETCS
ofHa onepauus. >Xene3ob6eTOHHblE WU3JeNNs  W3rOTaBAMBAKOT Ha
CTEHAOBbIX UMM MATPUUHbIX hopmax. C Le/blo YCKOPeHWs TBEPAEHNSA
6eToHa B (hopmMax ero TepMoo6pabOTbIBAOT C MOMOLLbIO TFOpsYel
BOAbI, Mapa, 3N1eKTPMYECKOro Toka 1 ap. cnocobamu.

B ycnoBmAX Cyxoro »apkKoro Kaumara >kefne3ob6eToH TepMoo6-
pabaTbiBalOT renMOTEPMOCNOCO60M Ha nonuroHe. CTeHAOBbIM Cno-
€06, Kak MpaBw/o, WCNOML3YKT MpW WM3rOTOBMEHUW KpyMHOpasmep-
HbIX KOHCTPYKUWIA, HanpuMep, MacCUMBHbIX 6anoK, KOMOHH, depm.
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apoK, nNpeABapuTeNbHO  HampsXKeHHbIX MOCTOBbIX  KOHCTPYKLMA,
LOMOCTPOMTENIbHbIX NaHeneid n gp. CTeHAOBas TEXHONMOMWsA OTAMUYa-
eTcAa OT Ap. Cnoco60B MNPOCTOTOW MalUMH U MeXaHW3MOB, OTCYTCT-
BMEM TBEPAOro puUTMa onepaLuii.

lMoTo4yHo-arperatHblii cnocob. Mo 3ToMy cnocofy Bce TEXHO-
NOTUYECKMe onepauMu: 4McTKa M cMaska (popM, pasmeLleHue apma-
Typbl, (hopoBaHWe, TepM0oob6paboTKa, pac)opMOBKa BbIMOMAHAKT Ha
cneuuanbHbiXx noctax. CreyunanbHble MOCTbl 000pyOBaHbl  Me-
XaHusmamu. Wsgenms B hopmax nepeaBuraeTcs € MocTa Ha MOCT
TPaHCMOPTHLIMU CPeACTBaMMW, HanpuMmep MOCTOBbIM KpaHOM. B 3a-
BUCMMOCTV OT BUAOB TEXHOMOTMYECKMX OMepaLuil, BpeMs HaxX0xX-
[eHNs Ha nocTax msgenuii oT 2-5 MuH. fo 6-12 yac.

Mo stomy cnocoby, C Lenbl COXPaHeHUs TEeXHOOrMYecKoro
LMKNa Ha NocTax, r4e BbIMOMHAKTCA CMOXHbIE Orepauun, KoamyecTso
MEXaHW3MOB W arperatoB MOXeT OblTb HECKO/bKO 060fblle K
COOTBETCTBEHHO TpebyeTcA 6onblias paboyas cuna. ITOT Cnocob ¢
TEXHO/OTMYECKOW TOUKMN 3PEHUSA, OTHOCUTENLHO CMOXHbLI. OH TpebyeT
60nbLUMX NAoWanen 1 KanuTanbHbIX 3aTpat. OfHaKo, STUM Crnoco6om
MOXHO BbIMYCKaTb MPOAYKUMIO LUMPOKOW HOMEHKNATypbl. 3TUM
CNOCOO0M BbIMYCKAKT Kene3obeTOHHbIe W3AENUs MPOU3BOLUTENb-
HOCTbHO 60-100 TbIC. M3 B rog,.

KoHBeliepHblid crnocob. o 3ToMy cnocoby »ene3ob6eToHHbIE
n3Lenns nepejBuraroTCa C MocTa Ha MOCT C MOMOLLbIO MOAAO0H-Ba-
FOHETOK CTPOro MO pPUTMY TEXHONOrMYEecKOro mnoToka. TexHonoru-
yeckme onepaunu BbIMOMHAKOTCA Ha KaX4oM MOCTY OTAeNbHO, KO-
NNYECTBO MOCTOB W TEXHOMOrMYECKOro 060pyfoBaHus onpefensercs
NPOAO/MKNTENbHOCTbIO Onepauunin. Mo KoHBelepHOMY crnocoby Ha
COOTBETCTBYIOLMX MOCTaX HeobxofguMble AeTanu, nonygabpukarbl:
apMaTypHble KapKacbl, GETOHHasi CMeCb, OT[EeMOYHble PacTBOPbI U
MNAUTKU W T.N. HaxogAaTcs B MOBbILEHHOW rOTOBHOCTU U ob6ecne-
UMBAKOT HEMNPEPbLIBHOCTb TEXHOMOrMW. TepMoo6paboTKy u3genui
OCYLLECTBNAIOT B TOPU3OHTANIbHON WM BEPTUKAJbLHON  Kamepe
HenpepbIBHOTO [AeiCcTBMUA. ITOT CMOCO6 MCMOMb3YHT Ha 3aBofax
BbICOKOI MOLLHOCTU C BbIMYCKOM OAHOTWMHbLIX M3genuii. B kauecTse
npuMepa MOXHO NPOBECTW ABYXbAPYCHbIA MPOKaTHbIA CTaH. 3TOT
MPOKAaTHBIA CTaH (pWC.7.6) OCHOBaH Ha Ny/bCaLMOHHOM pUTMe MpPOoA-
B/XKEHNSA (hOpM-BaroHeToK. B BepxHem fpyce pasmMelleHbl MOoCTbl
MOLrOTOBKM apMaTtypbl 1 6ETOHHOW CMecu, (hOPMMPOBaHME U3LENNIA U
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KannbpoBKa, a B HWKHEM fipyce pa3MelleHa TOHHenbHas Kamepa s
TepMoo6paboTkn. Mpu TepMoo6paboTKe u3denuii B TeyeHue 4,5 u.
6eToH npuobpetaeT 70% MNPOYHOCTM OT MapoyHoiA. MNMpPOKaTHbIA CTaH
paboTaeT B puTMe 18 MWH., Bpemsa nepenBKeHMs (Hopm ¢ nocta Ha
noct 10 MWH., CKOPOCTb ABMXeHUS popmBaroHeTok 20-30 m/yac.

Puc.7.6. [ByXApYCHbIA NPOKaTHbINA
CTaH.

YeCKUM TOKOM. TepmoobpaboTka
n3genusa npogosmkaeTca 6-10 .
3arsephesLune n3genus, ¢ 4ocrta

[ByxbapyCHbIA  CcTaH  cneyma-
NN3MPOBaH Ha BbIMyCKe Xene3obe-
TOHHbIX M3JenuiA  1-2  HOMEH-
Knatypbl. [lo 3ToMy cnocoby
M3roTaBAUBAlOT NAMTbLI, NaHenu,
6asKu, KOMOHHbI 1 ap. KacceTHbIi
cnocob sBAseTca O4HWM U3 Ba-
PWAHTOB CTEHAO0BOM TEXHONMOrWMK;
n3genusa opMytoT BEPTUKA/IbHO B
thopmax KacceTax. PopMbl-Kac-
ceTbl MPeACTaBNAT COOOIA MnakeT
MeTanIMYecKmx NNaCcTUHOK,
pasmeLLeHHbIX PAAOM.

Puc. 7. KacceTHasa ycTaHOBKa.

TOYHO MPOYHOCTbIO, W3B/IEKAKOT M3 KACCETHbIX (HOPM C MOMOLLbHO
MOCTOBOFO KpaHa. M3fenvsi ¢ NOMOLLbI CMeLnanbHoro TpaHcnopTa
WM MOCTOBOrO KpaHa OTMpaBnsitoT B CKMaf roToBoi Npoaykuuu. B
KacceTax M3roTaBAMBAKOT MaHeNN U NAUTbI HAPYXXHbIX 1 BHYTPEHHUX
CTEH, NIUTbI NEPEKPbITUS, NECTHUYHbIE MapLUN W MIOWAAKMN, 6aNKOH-
Hble NANTbI U AP. U3AENUS C NIOCKOI NMOBEPXHOCTLH.
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JTOT cNocob OTANYAEeTCs BbICOKO NMPON3BOANTENBHOCTLIO TPYAA,
3Hepro- n pecypcocobepexeHneM, MUHUMaTbHON MOLWaab0 NpPon3-
BO/ZCTBA M OTCYTCTBMEM TpeboBaHUA CO6MIOAEHNS CTPOro pUTMa.

Cnoco6 HenpepblBHOrOo npokaTa WHxeHepa H.A. Kosnosa
SB/ISIETCA YCOBEPLUEHCTBEHHBIM BapUaHTOM KOHBEMepHOro cnocoba u
NOMIHOCTHID MEXaHU3MPOBaH U aBTOMATU3MPOBaAH; OT MPUIrOTOB/EHUS
OeTOHHOI cMmecuM [0 U3bATUA rOTOBOW npoaykuun. Bce paboThbl
BbIMOJIHAKOTCA Ha CTaHe HeMnpepbIBHOIO AeiCTBUS.

BubponpokaTHbIA  CTaH-KOHBeep HenpepbIBHOrO  AelcTBus,
KOTOPbIA COCTOUT U3 (DOPMYIOLLEN NEHTbI, HaNPSAratoLWwero n ABuxXy-
eiics CTaHuuKW, oTAena (OpPMMPOBaHMS U KanMbpOBKM, OTAena
Tepmoo6paboTKu. Mo sToMy Cnocoby M3roTaBAMBaKOT MEXAY3TaXHble
rnagkue mnaHenun, Hecyline naHenM BHYTPEHHUX W HapYXHbIX CTeH,
OZHOC/OWHbIE MaHenn u3 kepam3ntTobeToHa (TonwmHol go 320 Mm),
NANTbI NOA3EMHbIX KO/IIEKTOPOB W Ap.

7.3.2. KOHTPO/b KayecTBa Xene3o6eTOHHbIX KOHCTPYKL WA

M3roToBMEHHbIE >KEN1e300eTOHHbIE KOHCTPYKLUUWM LOSIKHbI ObITh
MPOBEpeHbl MO MOKa3aTent KavyecTBa CO CTOPOHbI OTAena TexHuue-
ckoro koHTponsa (OTK). M3genus ponHbl COOTBETCTBOBATL Tpebo-
BaHMAM OCTa. lMpu TEXHNUYECKOM OCMOTPE U3AeNnii onpeaensieTcs
BHELUHWI BUf, (hopma, pasmepbl TONWMHBI 3aLLMTHOrO €nos 6eToHa,
KayecTBa apMaTypbl W MeTe/lb, NPOYHOCTb GETOHA U COOTBETCTBME
NPOYHOCTM NpoeKTy. OnpeaenseTca cpefHsas MAOTHOCTb BHYTPEHHUX
N HapYXXHbIX naHenieil. C KXo napTum U3LeNnin u KOHCTPYKLUMIA No
KOHTPONbHbIM 06pa3uaM onpefenseTcd MNPOYHOCTb, XECTKOCTb,
TPELWMHOCTOMNKOCTb, MpU  Heob6XogMMOoCTM W Ap. cBoicTea. [lpm
COOTBETCTBUM CBOWCTB wu3genuii K TpebosaHuam [OCTa u
TEXHUYECKUM YCMIOBUAM WX MapKMUPYHOT CrleLuanbHbIMU Kpackamu.
Ha mapke ykasblBatlOT HOMep macnopTa, MHAEKC (Tun), MapKy 3aBoja
M3roToBuTens, Homep KoHTponepa OTK 1 B YaCTHbIX Cayvasx 4Mcno
M3roToBMEHNsA. Ha KaxXayt napTui0 COCTaBAAKT MacnopT B ABYX
aK3emnaspax, 1 9K3emMnnap OTNpaBfsieTcs BMecTe C MpoAyKuuen,
[PYTroii 3K3emMnasap 0CTaBNAOT Ha 3aBOje.
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7.3.3. MepeBo3Ka 1 CKNagupoBaHue Xene3obeToOHHbIX
N3nenunii 1 KOHCTPYKLU WA

MepeBO3Ka rOTOBbIX W3Je/IMIA N KOHCTPYKLUMUIA Ha CTPOUTENbHBbIN
00BLEKT  OCYLUECTBASETCH, Kak MnpaBuio, CreumanbHbIM — aBTo-
TpaHCMOPTOM. B uyacTHbIX cnyyasax, chneumanbHble KOHCTPYKLMU
(>KenesHOLOPOXHbIE LUNaNbl, BbICOKOHAMOPHbLIE TPyObl U Ap.) nepe-
BO3ST KeNe3HOAOPOXHbLIM TpaHcnopToM. ManorabaputHble n3genus
(nAnTbl, 6M10KK, NECTHUYHbIE MapliM W MAOWagKyu T.M.) MepeBo3sT
rpy3oBbIM  aBTOTpaHcmopToM.  KpynHopasmepHble  MacCUBHble
KOHCTPYKUUN (KOSTIOHHBI, 6anKKn, 3MEMEHTbI MOCTOB U T.M.) NepeBo3aT
TAra4amMy C MpULENOM, CTEHOBbIE MaHeAM C MOMOLWb Nony-
NPULENHbIX TAradei (Tpennepamu).

Ha cTpoiinnowanke u3genus MNpuUHMMaeT creuuanbHblil npeg-
cTaButenb. [lpu 3TOM NPOAYKUUIO MPOBEPSIOT N0 TpeboBaHUAM
FOCTa 1 no wramny OTK npoun3sogutens.

BusyanbHo onpegenseTca BHeWHWe fAedekTbl (TPewuHbl, OT-
K/IOHEHVE pasMepoM W T.M.) u3genuii. Kaxgas Hecyllas KOHCTPYKLUUS,
n34enns v etanm BbI6OPOYHO NPOXOAAT BU3YasbHYH MPOBEPKY.

MaccuBHbIE W34EeNUS U KOHCTPYKLUUW Ha CTPOWUTENbHOW Mno-
WafKe CKNagmpyroTcs B 30He AOCTAaBKM MOHTaXHOMo KpaHa. B cknage
n3genna pasMellaloT OoTAeNbHO Mo Bugam. [lpu 3ToM u3genus,
apMUPOBaHHbIE C OAHOM CTOPOHbI, AO/MKHbLI ObITb CKNAAMPOBaHbI C
apMaTypHOI 30HOIM CHU3Y. Takne KOHCTPYKLMU OTMEeYeHbl cneunanb-
HbIM LUTAMNOM B BUAE TPEYrofisHWKa; OCTPbl Yron TpeyrofibHuKa
03HauaeT pabouee COCTOAHWE MOBEPXHOCTU U3AENNUS.

C uenblo pauMoHanbHOro MCMnosnb3oBaHUA nowann cknaja, us-
Jenna 1 KOHCTPYKLMU CcKNagupyloTcs B Buae LiTabeneid onpeje-
NEHHOW BbICOTbI, KOTOpas YycTaHOBNeHa Tpe6oBaHuamMu [OCTa.
CTeHOBble MaHenu W Ap. BuAbl MaHenei CKAagnpyroT BepTUKaIbHO
nnu nog yknoHom 10-12° (puc. 7.8).

N3genms 06bEMHOI0 [LOMOCTPOEHUE MNepeBO3sT CheunaibHbIM
aBTOTPAHCMOPTOM W XPaHAT Ha CKnage oTAenbHO. pu mepeBO3Ke,
XPaHEHUN W MOHTaXKe >ene300eTOHHbIX KOHCTPYKUWA TpebyeTca
CTporoe cobntofeHne TeXHUKK 6e30MacHOCTH.
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Puc. 7.8. Pa3meLLieHMe COOPHBIX >Kene306eTOHHbLIX KOHCTPYKLMIA
B CKnage: a-6110kn (PyHAAMEHTHbIE; 6-6a/1KK1; B-MEXAYITXKHbIE MUTLI;
r-NeCTHUYHbIE MapLLN.

MOHONUTHbBIE )Xe/1e306eTOHHbIE KOHCTPYKL MK,

B pa3BuTbIX CTpaHaX MOHOANTHOE BO3BEAEHWE 34aHuii W co-
OPY>XEHWIi ABNSeTC MPUOPUTETHLIM. MOHONNTHOE GETOHVMPOBaHKE
XapakTepHO C MCMO/Ib30BaHMEM YHU(MLUPOBAHHBLIX COOPHbLIX (HopM
M3 KOMMO3WLUUOHHBIX MaTepuanoB (a/1lOMVWHUEBbIE, MOIMMEPHbIE U
Ap.).

B MOHONUTHOM CTpPOWTENbCTBE COKpALLaeTCsd BpeMsi CTPOM-
TeNIbHO-MOHTaXHbIX PaboT, YBENNYMBAETCA NPOYHOCTL 3[4aHWUIA U HeT
He0OX04MMOCTU K CKNaACKAM MOMeLeHns M. MOHOMUTHbIE Ke-
Ne306eTOHHbIE W3AENNS M3roTaBAMBalOT W3 THKENO0r0 M NIErkoro
6eTOHOB. CTeHbl YXWAWULLHBLIX 34aHWUI M3roTaBAMBalOT U3 AYEUCTOro
6eToHa. B CTpouTeNnbCTBe CheunanbHbIX MOHOMTHBIX COOPYXKEHUI
MCMOMb3YKT 0COBOTSAXKENble, TENNOCTOWKNE, KOPPO3UAHO-CTOWKNE ©
Ap. 6eTOHbI.

ApmaTypy ANns MOHOAMTHOIO Xene3o6eToHa WM3roTaB/MBAOT Ha
3aBOfe UM B apMaTypHOM Liexe B6/M3n 06bekTa B BUAE KapKacHbIX
6N0KOB 1 CeTOK. BEeTOHHyH CMeCb MpWUrOTaBAMBAlOT Ha kene-
300€TOHHOM 3aBOfe WM B GETOHOCMECUTENIbHOM LEHTpe Ha CTpoii-
nnowaake. BeTOHHYIO CMeCb, NMPUIOTOB/IEHHYIO Ha 3aBOfe MepeBO3AT
aBTOOETOHOCMECUTENSIMU B MOKPOM WM CyxOoM Buge. Ha cTpoii-
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nnowanke 6eTOHHas CMeCb MOJAeTCA C MOMOLLLIO KpaHa, TpaHc-
noptepa, 6eToHOHacoca unn TpybonpoBoda, KOTOpbIi paboTaeT nof
[aB/ieHNEM Ha paccTosHue o 1SO m.

MOHO/IMTHOE GETOHMPOBAHWME OCYLLECTBASETCA HEMPEPbLIBHBIM M
nepmogmyeckum cnocobamm B BUAe OTAENbHbLIX 6/10KOB WM YacTeil.
HenpepbIBHbIA cNOCO6 (POPMOBaHMA MPUMEHSIOT NPU CTPOUTENLCTBE
COOpPYXeHUn 6e3 LWBOB MM chneunanbHbiX 06beKTOB. [0 3aTomy
cnoco6y U3roTaB/MBAKOT COOPYXEHMS U3 NMPefHANPSHKEHHOTO 6eTOHA.

MaccuBHble coOpyXeHus (NNOTWUHbI, (yHAAMEHTbI) padoynmu
lWBamMn pas3fensloT Ha 610KM, B CBA3M C yyeTam 06pasoBaHUs
yCaflouHbIX AetopMalmnil, YTO NPUBOAMT K TPeLMHOO6pa3oBaHuIo.
Mpn atom 6eTOH (GOpMYKT MOCAOWHO U YNAOTHAT FNYBMHHbLIMM
BubpaTopamu. [locne (QOPMUPOBAHMS KOHCTPYKLUWIA OpraHusytoT
yX0[ 3a 6ETOHOM A0 MPMOOBPETEHMS MApOYHON MPOYHOCTK, CO3/AaBas
HOpMa/ibHble YCNI0BUS TBEPAEHNUS.

MoHONNTHOE 6ETOHMPOBaHUE B
neTHWiA nepuog TpebyeT npenoT-

BpalleHWe  BnaronoTepu,  NyTEM
HaHeCeHMs Ha MOBEPXHOCTb 6eToHa
MONMMEPHbIX MNEHOK, NfeHKo-06pa-
3yHWMX  BewecTs  (Nak-3aTuHOA,
refbnofMmepbl), CUNyYUux  marte-
prnanoB (onwujka, Necok, MONOTbIi
Lwiak v gp.), nocne pacopMmupoBKM
Ha  BepPTUKa/lbHYKD  MOBEPXHOCTb
n3gennsa  paspewaetcs o06paboTka

BOJOM.
3ro meponpuatue umeeT 60nb- puc ? 9 Accoumauns 6aHKOB
LlOe 3Ha4yeHue B YC/IOBUAX CYXOro Br 70~ n

XKapKoro Knumara.

NaBHOI 3agayeli MOHONMTHOFO OETOHWPOBAHWA B 3UMHEN
nepuog ABNseTCA coxpaHeHWe 6eTOHHOI CMecu 1 TBepAeroLw it 6eToH
0T 3aMopaxmBaHus. CyLlecTByeT pas/iMyHbie CMocobbl 3aluTbl MO-
HOMMTHOro 6eTOHa OT 3aMep3aHusa: MOKPOB C TEMAOU30AALNOHHBLIMU
maTepvanamMu, BBeAeHMWE B COCTaB 6eTOHa NPOTUBOMOPO3HbIX
[06aBOK (Xnopug Hatpus, Xaopupg Kanbuums u T.n.), cnocob «tep-
Moca». B KauyecTBe Tenjou3oNALMOHHOrO MaTepuana WUCMONb3YyT
MWHepanoBaTHble M3J4enus B BUAe NAWT WM MaTpaubl, ap6onuT,
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KCeNonnuT, NOpUCTble 3anofiHUTeNn U T.M. B 4yacTHbIX cnyyasx, npu
NPMMeEHeHUN cnocoba «Tepmoca» B MOMOCTb MEXAY MOKPbITUEM U
n3genveMm nodaércs ropsunii Bosgyx M nmap. Cnocob «Tepmocar
SBNSIETCA TPYAOEMKUM N HESKOHOMUYHBIM.

B Y36ekuctaHe, B 4YaCTHOCTW, B I. TallkeHTe, BO3BefeHbl MO-
HOMUTHBLIM CMOCO60M, HanpuMep, FOCTUHULbI WHTEepP-KOHTUHEHTaN,
LleHTpanbHbIA BusHec ueHTp, Accoumanns 6aHKOB.

KOHTpO/ibHbIE BONPOCHI

1. MNpenmyLLecTBa U HeLOCTATKN COOPHOI0 Xene3obeToHa.

2. Pa3HOBUAHOCTU XXene306eToHa.

3. TexXHO0N0orms U3roToBNeHUs Xene3obeToHa.

4. Ponb cTanbHOM apmaTypbl B XKe/ie306eTOHe.

5. MeTogabl thopMoBaHUA »ene3obeToHa.

6. MeToAbl YCKOpeHUs TBepAeHWs Xene30beToHa.

7. MeToAbl M3roTOBNEHUS >KeNe306eTOHHbIX W3L4eNUiA U KOH-
CTPYKLMIA.

8. OCHOBHble YCMOBMSI CKNagMpoBaHMs COOPHbIX Xenesobe-
TOHHbIX KOHCTPYKLWIA.

9. MpeumyLLecTBa U HeLOCTAaTKX MOHO/IMTHOIO XeNe306eToHa.

10. Oc06eHHOCTM MOHOIMTHOrO 6ETOHMPOBAHNS.

JononHntensHasa nutepartypa

1 YnctakoB A.M. JIErkne MHOroCnoOlHble Orpaxgawume KOoH-
cTpykuun. - M.: Ctpoiinsgar, 1987, 241 c.

2. HaHasawswnn. CTpouTefibHble MaTepuasbl, WU3LeNNa N KOH-
CTPyKunn. CnpaBoyHuK. - M.: «Bbiclwas wkona», 1990,495 c.

HopmaTuBHbIE LOKYMEHTbI
TexHunyeckue ycnosusa (TSh)

TSh 14-06:2006 - Basikn ABYTaBPOBOr0 CeYeHMs XKene306eToH-
Hble 0T 12 g0 33 MM 4719 MOCTOB U NyTENPOBOAOB Ha aBTOMOOUIbHbIX
foporax. B3ameH TSh 7.140-96

TSh 14-07:2002* - MANTbI Xene306eTOHHbIE.

TSh 14-08:2002*** - CBan npu3maTmyeckme s MOCTOBLIX OMOp
Xene306eTOHHbIe.

TSh 14-11:2002** - JIOTKW [OPOXHbIE >Kene3006eTOHHble. W3-
meHeHue Ne 1 3meHeHume Ne 2

CtaHgapT npegnpusatus fKSO
KSt 64-16366625-01:2001*- ManTbl 6ETOHHbIE TPOTYapHbIE.
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F7MABA VIII
CTPOUTENbHBIE PACTBOPbI

KntoueBble €noBa: MWHEpPaNbHblE BS>KYLME MaTepuansl, 3a-
NoNHUTENN, NNAaCTU(UKATOPbI, NPOCTbIE PACTBOPbI, CMOXHbIE
pacTBOPbl, OTAEN0YHbIE pacTBOPbI, PaCTBOPbI 418 KNagku, ra-
paBMYeckme pacTBOPbl, CyxuMe pacTBOpbl, MOABMXKHOCTb
CTPOMTENLHOrO pacTBOpa, MPOYHOCTb, MOAUGMKATOPbI, MOPO-
30CTONKOCTb.

8.1. Obuwme cBefeHMs

CTpouTenbHble pacTBOpPbl 3TO KOMMO3WLMOHHbIE MaTepualibl,
nofyyaemble MNpyY OTBEPXKAEHWM paLMOHaNbHO-MOL0OpPaHHOW, TLa-
Te/IbHO MEepeMELLEHHO CMeCK: BSXKYLLEro BeLecTBa, BOAbl, MESIKMX
3anonHuTeNeid 1 f06aBOK, yny4llalolwmMx CBOKCTBa pacTBopa. B ka-
yecTBe BSXKYLLEro mMarepmana MCnofb3yeTcs NOPTNaHALEMEHT 1 ero
pasHOBMAHOCTb, BO3AYLUHAs W TUApaBAMYecKas W3BECTb, CTPOU-
TeNbHbIA TUMC W gpyrue. B KayecTBe J00aBOK, 414 YAYYLIEHUS OT-
JeNbHbIX CBONCTB PacTBOPOB WCMOMb3YIOT MWUHEPanbHO-aKTUBHbIE
HanoMHUTENIM U NOBEPXHOCTHO-aKTUBHbIE BeELLECTBA Ha MOMMMEPHOL
OCHOBe.

OnbIT MPUMEHEHNUS CTPOUTENbHBLIX PacTBOPOB MMEET MHOroBe-
KOBYIO MCTOpUIO. B yacTHOCTKM, B Npefenax Y3bekucraHa npy Bo3Befe-
HUWN apXUTEKTYPHbIX MaMSATHWKOB ObIIM MCMO/b30BaHbl CTPOUTE/bHbIE
pacTBOpbIl, COCTaB KOTOPbIX Y/yULleH BBEEHUEM aKTWUBHbIX MUHepanb-
HbIX HaMoMHUTENEN, a TaKXKe NPUPOSHbLIX OPraHUYeCKNX BELLECTB.

Mo MCTOPMYECKMM WMCTOYHMKaM W3BECTHO, YTO NPU BO3BEAEHUM
noABasbHOM 4YacTW 34aHWA WU COOPYXXEHWUIA ObIM  UCMO/Ib30BaAHbI
BOJOCTOliKME CTpPOMTeNbHble pacTBOpbl «Kup» Ha OCHOBE U3-
BECTKOBbIX BSXKYLIMX C f06GaBNeHUEM 30/bl PACTEHUWA U eCTeCTBEH-
HbIX XXMPHbIX KOMMNOHEHTOB.

CTpouTesnibHble pacTBOpbI KNAacCMUUMPYHOTCS MO BUAY MPUMEHSse-
MOFO BSXKYLLEro Matepuana, cpeaHe NNoTHOCTU, 061aCTU NPUMEHEHUS.
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Mo BMAY NPUMEHAEMOr0O BSXKYLLEro mMarepuana, CTPOUTENbHble
pacTBOpbl NMOAPa3feNAlTCA Ha LIEMEHTHbIE, U3BECTKOBbLIE, TUMNCOBbIE,
CMellaHHble  (LeMeHTHO-W3BECTKOBbIE, LEMEHTHO-T/IMHUCTbIE,  U3-
BECTKOro-runcosble 1 pgap.). Ecnm pactBop COCTOMT M3 OLHOrO
BAXYLLEro, TO OH Ha3blBaeTCA MPOCTbIM PacTBOPOM, EC/I COCTOUT U3
HECKOJIbKMX BSXKYLUUX, TO Ha3bIBAETCA C/OXHbIM pacTBopoM. [1o
cpefHei MAOTHOCTU CTPOMTENbHbIE PacTBOPbI MOAPa3feNnslTcs Ha
TsHKENble ¢ NAOTHOCTbIO 1500 Kr/mM3 1 BblLLe, Ha Ierkue ¢ MA0THOCTbIO
Ao 1500 kr/m3. [Ans  NpUroToBAEHWA TSXKENbIX CTPOUTENbHbIX
PacTBOPOB B Ka4ecTBe 3amOfHUTENe NCNONb3YIOT KBapLeBble Necku,
MecKM MMOTHbIX TFOPHbLIX MOPO4, a AN JIErKUX CTPOMTENbHbIX
pacTBOPOB MPWMEHAT MecKU Kepams3uTa, ariornopura, LUIaKoBs,
nemsbl, Tyda 1 NecKn ApYrnx Nerkux 3anofHuTene.

Mo HasHayeHUIO CTPOMTESIbHblE PAcTBOPbI KMaCcCUPULMPYIOT Ha
KnagouHble (KMpNuYHas Knafka, KaMeHHas, OyTokaMeHHas Kfafka,
MOHTaX KPYMHbIX 6/I0KOB U APYTrUX »ene306eTOHHbIX KOHCTPYKLWiA);
LUTYKaTYpHble, TMAPOU30NALNOHHBIE, aKyCTUYECKME, TaMMOHAXHbIE,
PEHTreHO3alMTHbIE W ApYTiUe cneuunanbHble pacTBopbI.

8.2. MaTepuanbl 4 CTPOUTENbHbLIX pacrsopos

Bsxywme wmatepuanbl. [na NpoM3BOACTBA CTPOUTESbHbLIX
pacTBOPOB, KpOMe MOPTNaHAUEeMEeHTa, WCNOMb3YOT  LUNaKomnopT-
naHAuemMeHT, Hu3KoMmapoyHble (M200) LeMeHTbl U B 0COObIX Cydasnx
MOXHO MCNONb30BaTh 6e3yCOA0UHbIE U PACLLUMPSAOLLMECH LEeMEHTHI.

MprMeHeHNe BbICOKOMAPOYHbIX LEMEHTOB A1 NPOWM3BOACTBA
CTPOUTENbHbLIX PacTBOPOB (OCOBEHHO AN HU3KOMApPO4HbIX PacTBO-
POB) yXyALlalT CBONCTBA PacTBOPOB, B YaCTHOCTWM BOLOYAEPXKU-
BatOllMe CBOWCTBA W CBOMCTBA paccnaeBOMOCTU pacTeBopa. [ns
YNYULIEHNA TEXHOIOTMYECKMUX CBOMCTB, a TakXKe B LeNsX 3KOHOMUW
NOpTNaHALEeMEHTa, LMPOKO WCMOMb3YIOT CO0XHbLIE CTPOUTENbHbIE
pacTBOpbI, COCTOALME U3 ABYX UK TPEX KOMMOHEHTOB.

Mpn Npon3BOACTBE CTPOUTENbHLIX PACTBOPOB Ha OCHOBE U3BECTH,
BO3JYLUHAA W T[uUApaBAMYecKas W3BeCTb MWCMOMb3yeTcs B Buge
3BECTKOBOI0 TeCcTa WU N3BECTKOBOIO MOJOKa.

CTpouTenbHbIA TUNC UCMONL3YIOT A48 MPUIOTOBMEHUS CTPOM-
Te/lbHbIX PacTBOPOB, MpeAHa3HayYeHHbIX A1 BHYTPEHHER U BHeLUHEN
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OTAENKN 34aHWiA U COOPYXXEeHW, a TakXe B KayecTBe A06aBKM Ans
MPUTOTOBJIEHUSA CMOXHbIX CTPOUTE/IbHBIX PACTBOPOB.

Menkue 3anofHUTENn. [nsa NPOU3BOACTBA THXKENMbIX CTPOU-
Te/IbHbIX PacTBOPOB, B KayeCTBe MENKOro 3ano/HUTENA UCNOMb3yT
KBapL,EeBble MECKW, MECcKW MOJIeBOro LUnaTa, a TakXe WCKYCCTBEHHbIE
Meckn ApPYrux MoTHbIX FOPHbLIX MOPOA, Moay4vyaeMble B MPOLEcce UX
ApobneHus. Ana nNpuroToBieHUs Nerkux CTPOUTE/bHbIX PacTBOPOB B
KayecTBe ME/NKOro 3arofiHUTeNd, MWCMONb3YT MEeCcKM KepamsuTa,
arfionopurta, MepanTa, BePMUKYNNTA, LWYHIN3MTa, Kamnoputa U
OPYTUX NCKYCCTBEHHbIX 3aMONHUTENe, a TakKe Neckn Tyda, L1akos
N OPYrux Nerkux rnopog. Ecnv B coctase necka COAep>Katcd KpyrnHble
(hpakuMu, TO MNECOK MOA/eXUT npoceMBaHuO. B cocTaBe mnecka
KPYNHOCTb 38peH He [O/DKHO npesbiwate 2 MM. Ecnm  mapka
CTpouTenbHOro pactsopa M 100 1 Bbllle, TO coAepXaHWe FIMHUCTBIX,
MbIIEBMAHBIX 4YacTuL, He [AO/MKHO npesblwats 10%. Ecnv mapka
CcTpouTeNnbHOro pacteopa M50 M HMKe, TO MO COracoBaHUKO C
3aKa34yMKOM COfepXKaHue MblNeBUAHbIX, FIMHUCTLIX NPUMECE MOXET
ObiITb A0 20%. Cofgep)aHuWe OpraHWMYeCcKUX MNPMMECEeil B coCTaBe
Mecka He JO/XXHO MpeBbIWaTb JOoNyCTUMOrO.

Boga. lNpu NpuroToBneHMM CTPOUTESIbHLIX PacTBOPOB WCMOJb-
3YIOT NUTbEBYIO BOAY. ECnn mMCnosnb3yoT Apyrue Bo4HbIE UCTOUYHUKM,
TO cofepXalmecs B COCTaBe KWCAOTHI, LLeNoyu, pacTBOpbl COMein u
Opyrvie OCTaTKW, YrneBOAOPOAHbIX COLEPXaHWi  He  JAO/DKHBI
oTpuuaTe/ibHO BAMATL Ha rujpataumio BsXXyllero martepuana. pu
BO3BEJEHUM  CMeuunanbHbIX 34aHWIA N COOPYXXEHWI, PeKOMEHAYHOT
MCNo/Mb30BaTb  BOAY OUMLLEHHYIO, KOTOpad MPOXOoAWUT  4epes
YCTAaHOBKN-AUCTUNATOPSI.

Mnactuuuynpyrowmne gobasku. Mpu yknagke CTPOUTENbHbIX
pacTBOpPOB Ha MOPUCTYIHO MOBEPXHOCTb KUPNUYa, TAXENbIX, NIerkux,
AYENCTbIX BETOHOB MPOUCXOAUT ObiCTpoe 06e3BOXMBaHME. [O1a no-
BbILLEHNS CBOMCTB CTPOMTENbHbIX PAcTBOPOB MO yA060yKMnagbiBae-
MOCTY, B COCTaB pacTBOPOB BBOAAT NIacTU(MKATOPbl MUHEPaNLHOIO
NN MONIMMEPHOTO NPOUCXOXKAEHUS.

B cocTaB CTpPOWTE/IbHbIX PAaCcTBOPOB Ha OCHOBE LieMeHTa U 13-
BECTU B KayeCTBe MMWHepanbHbIX MNacTUUKATOPOB, BBOAAT MENKO-
LVCMEepCHYIO TNNHY WX T/IMHAHOE TeCcTo. B KayecTBe MUHepanbHbIX
NNacTUMKaToOpoB MOXHO WCMOJMb30BaTb TPEnen, rAvex, AnatomuT,
TYQGUT 1 Apyrve TOHKOAUCMNEPCHblE TMApaBMYecKUe matepuanb.
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Kpome 3TOro, B KauyecTBe MWHepasibHbIX MNacTU(UKATOPOB MOryT
MCMOMNb30BaTLCA 30/1a TBEPAbLIX TOMNB, AOMEHHbIE LWNAKN W ApYyrue
MPOMBbILLNEHHbIE OTXOAbI.

BblLllenepeyncieHHble MUHEPabHbIE MNACTUUKATOPbI, NOMUMO
NoBbILLEeHNS Y4000yKNaLbIBAEMOCTN CTPOUTENbHBIX PACTBOPOB, Yyu-
LIAKT BOAOYAEPXKMBAIOLLYIO CNOCOOHOCTL, a TakXe BOLOCTOMKOCTb U
MOPO30CTONKOCTb. B cocTaBe MuHepasbHbIX A06aBOK COAepXXaHue
OpraHuMyeckux npuMmeceid He [AO/HKHO MpeBbIWaTh AONYCTUMbIX
npesfenos, B MPOTUBHOM Ciy4yae MOXET MPOU30ATU CHIUDKEeHUe
KayecTBa pacTBOPOB, & TaKXe U3MeHeHMWe LiBeTa LUTYKaTypHbIX paborT.

OpraHuyeckrie MNOBEPXHOCTHO-aKTVBHbIE BeLLeCcTBa BBOAAT B
COCTaB CTPOUTENbHbLIX PacTBOPOB A4 niacTugukauum n obpasosa-
HMS BO3AYLUHbIX NY3bIpbKOB. B KayecTBe TakMx A06aBOK MPUMEHSAIOT
Takke JICT (MrHocynbgoHaT TeXHUYECKUI), MbIIOHAMT, MbIIO
KaHutona n gpyrne B konuyectse 0,1-0,3% OT Maccbl BSXKYLLErO
marepuana.

B HacTofllee Bpems, B COCTaB CTPOUTE/IbHbLIX PacTBOPOB BBOAAT
cynepnnactTugukatops! u renbnonumepsl (40 1% oOT Macchbl).

CynepnnactudukaTopbl Tuna C-3 pe3ko MOBbIWAKT YA060YK-
nafblBaeMoCTb pactsopa. BeefeHue rensnonumepa B coctas 0,1-0,3%
OT Macchl BSKYLLEro marepuana BPeMEHHO CBA3bIBaeT (6-24 vac) oT
50 go 1000 r/monb MOAeKyfbl BOAbl, YTO MPUBOAUT K pPE3KOMY
MOBbLILLIEHUNIO BOAOYAEPXMBALOLLE CNOCOBHOCTM pacTBopa.

MMpn ncnonb3oBaHUN CTPOUTESIbHBLIX PacTBOPOB B 3UMHEE Bpems,
0N YCKOPEHUS TBEPAEHWUA BSKYLLEro W CHUXeHWs Temnepatypbl
3aMep3aHns BOAbl, B COCTaB PacTBOPOB BBOAAT YCKOPUTENN TBeppe-
HUS 1 MPOTMBOMOPO3HblE A06aBKM. K HUM OTHOCSTCA X/I0PUCTbIN
KaNbLWiA, XNOPUCTLINA HATPUIA, NOTaLl, HUTPAT HATPUA 1 Apyrue.

8.3. CBOICTBA CTPOUTENbHbIX pacTBOPOB
8.3.1. CBolicTBa pacTBOPHOW cMecu

Ypo6oyknafblBaemocTb. Y A060yKNafbiBaeMOCTb PaCcTBOPHON
CMecu - 3TO CMOCOBGHOCTb €e YKNaAblBaTbCs Ha OCHOBAHWME TOHKWM
OAHOPOAHbIM CNoeM. Y[060yKnafblBaeMOCTb PacTBOPHOW CMecu
3aBUCUT OT CTEMeHW €& MOLBMXKHOCTM U BOLOYAEPXMBAtOLLEN CMo-
co6HOCTU. MOABMXKHOCTL PACTBOPHO CMECU OMpeaensitoT rnyouHoi
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NOrpy>XeHns MeTannmyeckoro KoHyca maccoit 300 r, yrnom 30° (puc.
8.1).

OcTpbiM yrioM KOHyca Ka-

catoTCs MOBEPXHOCTU PacTBOPHON

CMecu U1 ocBoboXpaaeTca  npy-

XWHHaa KHonka. Mpu 3TOM KOHYC

MorpykaeTcd B PacTBOPHYHO

cMecb. [y6rHa norpyxeHus Ko-

Hyca 3aBUCWUT OT TyCTOTbl pacT-

BOPHON CMecu, C YBENUYEHUEM

COepXXaHus BOAbl B PacTBOPHOIA

cMecu,  rnybuHa  MOrpyXeHus

KOHyCa yBenunuusaetcsi. [nybuHa

norpy>xeHns (Cm) KoHyca xapak-

KOHyCa fins ONpeAeNneHns TepusyeT MOABWXHOCTb pPacTBop-
MO/BIKHOCTN PACTBOPHO CMECH: ol cmecn. MOABMKHOCTb CMECH

l-wratue; 2 1 3- Aepxaren; 3aBUCUT OT BMAA LiEMEHTa U fpy-
4- NPYXUHHaA KHoMKa; | TUX  BRXKYWWMX MaTepuancs, OT
S-CKOMb3ALLMIA CT(-Ep)KeHb, 6-KOHYC; [NCNEPCHOCTH M 3epHOBOrO
7-uycbepGnar; 8-cocys A cOCTaBa MENIKOro 3anofHUTeNs W
pacTBOPHOI CMecH.
[06aBOK, a TaKkXKe OT cofepXXaHus
BOAbl B COCTaBe PacTBOPHOI cMecu. MOXHO BapbMpOBaTb MoOKas3aTesb
MOABVKHOCTW pacTBOpa, OfHAKO YBE/IMYEHUE COLEpXKaHus BOfbl
MPUBOANT K MOHWXKEHUIO MPOYHOCTM, MOPO30CTOMKOCTM, a TaKxKe
OTpuLAaTeNbHO CKa3blBAaeTCA Ha paccnaeBaeMoCTu pacTBopa. [ns
YBENUYEHNUS MOABMXXHOCTM pPAcTBOPHOM CMecum 6e3  yBennuyeHus
COAEpP>XXaHus BOAbl, PEKOMEHAyeTcs BBOAMTL B COCTaB pacTBopa
NoAUMEpPHbIE NaacTuuumnpytolme Lo6aBKK.

MoABMXXHOCTb PacTBOPHOW CMECK Ha3HavyaeTCs B COOTBETCTBUM C
061acTbl0 MPVMMEHEHMS W WUCNO/b30BaHUA €& B /IeTHEe U 3MMHee
BpEMSI.

BopoyaepxuBatoweli CnoCO6HOCTbIO PacTPOPHON CMECU Ha3lbl-
BalOT CMOCOGHOCTL YAepXuBaTb BOAY MNpW YKNajke pacTBopa Ha
MopuCTOe OCHOBAaHWeE, a TakXke MpefOTBPaLLEHME pacclauBaHus npu
TPaHCMOPTHPOBKE.

YBenmueHne BOLOYAEPXKMBaKOLLEA CNOCOBHOCTU OCYLLECTBSETCA
MyTeM BBefeHWA B COCTaB PaCcTBOPHOM CMeCM aKTWUBHbIX MMu-
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HepanbHbIX [06aBOK WAM afcop6eHTOB MOMMEPHOA CTPYKTYpbI
(renbnonmmepsl 1 gp.).

B pesynbTate BBeAEHWS aKTMBHLIX A06AaBOK pacTBOPHbLIE CMeCU
MOCTeNeHHO nepesaloT BOAY Ha MOPUCTbIE OCHOBaHWA (Kupnud, 6eToH
M Ap.), TEM CambiM YBENMYMBAETCA MAOTHOCTb W MPOYHOCTb MO-
NnyyaemMoro marepuana.

8.3.2. OCHOBHble CBOWCTBA CTPOUTENbHbIX PacCTBOPOB

OCHOBHble CBOICTBA CTPOMTENbHbLIX PacTBOPOB - MPOYHOCTH M
MOPO30CTOMKOCTb. [1pn HEO6XOLMMOCTM ONPeAeNstoT aare3voHHbIe U
JethopMaTHBHble CBOMCTBA (ycagka, MOAynb YNpPyroctm u Ap.)
CTPOUTENbHBIX MaTepuanos.

MpoyHocTb. [MpOYHOCTL 3aTBepieBLUero pacTesopa 3aBUCUT OT
aKTMBHOCTM BSXKYLLEro MaTepuana, BOLO-LEMEHTHOr0 OTHOLUEHWUS,
CPOKa CXBaTbIBaHWNA 1 APYTNX CBOMNCTB COCTaBAANLLNX CTPOUTESbHBINA
pacTBop.

Mpegen Npo4yHOCTM Mpu CxXaTuy (Mapka) pacTBopa OnpeaensoT
nyTem McnblTaHNA Ky6oB pasmepamu 7,07x7,07x7,07 cm uam 6anovek
pasmepamy 4x4x16 cM Mo CTaHAapTHOW MeTOAMKe, Mocie TBEPAEHUS
pacTBOpPOB 28 CYTOK HOPMa/lbHOrO TBEPAEHUSA.

3aBUCMMOCTb MPOYHOCTM pacTBopa Ha LEMEHTHOM OCHOBe OT
aKTUBHOCTM BSXYLLEro MaTepuana v BOAO-LEMEHTHOIO OTHOLLEHWS
onpegensitoT No cnegytoLlein hopmyne:

[aHHaa opmyna npuMeHsieTca Mpu ONpefeneHny MNPOYHOCTU
LLEMEHTHbLIX PacTBOPOB, YK/afblBaeMblIX Ha MOPUCTble OCHOBaHMSA
mMaTepuasnoB 1 U3aenuii.

MpOYHOCTL LIEMEHTHBLIX PacTBOPOB YKNafblBa€MbIX Ha KMpMu,
6eTOH ¥ [pyrue nopucTble MaTepuasnbl, He 3aBUCalOLMX OT BOAO-
LIEMEHTHOr0 OTHOLLIEHUS 1 3aBMCAIOLLMX TOIbKO OT pacxofa LeMeHTa,
OnpegensitoT Mo cneaytoLein gpopmyne:

R28=*Ru(U-0,05)+4,
roe Li-pacxof uemeHTa, T/M3 -0T Maccbl Mecka; K- KO3(h(ULMEHT,
3aBMCUMbIA OT pacxofa necka; AN KPYMHbIX MECKOB K=22, Ans
CpeAHuX NeckoB A=1,8 1 19 MeNKNX NecKoB -1,4.
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MpuBegeHHas Qopmyna OTHOCUTCS K LLEMEHTHO-W3BECTKOBbIM
pacTBopam.

MpoOYHOCTb LEMEHTHO-CMELLIaHHbIX PacTBOPOB 3aBUCUT OT CO-
JepXXaHusi B cOCTaBe pacTBOpa M3BECTU UAWN TNHUCTLIX MaTepuasnos.
3aBMCUMOCTb  MeXAY MNPOYHOCTHI0 CMELIaHHbIX PacTBOpPOB WU
KO/MnyecTBa naacTUpuumpyowmx [o6aBoK (M3BeCTb, [MHA) MNpK-
BefeHa Ha puc. 8.2.

Ha npueefeHHOM

x A rpadMke BMAHO, YTO YyBe-
1 B S JIn4yeHne B cOCTaBe pacT-
* 10 A BOPOB KOMWMYecTBa Mef-
15 = 2 KUX 3anofHuTenein npu-
3 BOAUT K CHUXXEHMWIO MpoY-

4 HOCTW pacTBopa.
| D 5 Mo nokasartento npe-

[ena  MPOYHOCTM  npw
ﬂ,?ﬁagkza S’jaegfgirg- Te%?a}(ii?n}use 2 exarmm CTPOMTENbHbIX
4acTu Ha 106/4 LemeHTa pacTBOPOB B 28 CYyTOUHOM
PuC. 8.2. 3aBMUCUMOCTb BMSHUS BO3pacTe TeepAeHus yc-
JVCMNEPCHbIX 06aBOK (M3BECTb, MNMHA) TaHOB/NIEHbI  CNefytowne
Ha MPOYHOCTbL pacTBopa. LiemMeHT: necok ~ Mapku: krc/cm2 4, 10, 25,
(no o6vemy): 1-1:3; 2-1:4; 3-1: 50, 75, 100, 15, 200 w

5; 5-1.0. 300.

Mpn HOpManbHbIX YCNOBUAX MOBbLIWEHWE MPOYHOCTUM CTPOU-
Te/IbHbIX PacTBOPOB, KaK W GETOHOB, MOXET MpPOTeKaTb A/UTE/IbHOE
BpeMms.

YBennyeHne MpoYHOCTM LieMEeHTHbIX PacTBOPOB MOXeT Ha 40-
50% npwn 7 cyTouyHoM Bo3pacTe, Ha 60-70% npu 14 cytoyHom, 100%
npu 28 cytoyHom 1 Ha 130% npu 90 cyTOYHOM BO3pacTe TBepAeHNUA.

Mpu KMPNUYHOW WM KaMEeHHON KnafKe Hapy>XHbIX CTeH 3faHuii
MCNOJMIb3YIOT LEeMEHTHO-U3BECTKOBbIE W LIEMEHTHO-TIMHUCTbIE pac-
TBOpPbLI Mapok 10,25 un 50.

Mpu Knagke KapHW30B 3AaHWiA, a TaKXe MpU KUPNUYHON U
KaMeHHON Knafke Haj ABEPHbIMU M OKOHHbIMW NpoemMaMu UCMOoJb-
3yIOT pacTBop mMapku 100.

Mpn  M3roToBNEHMM BUOBPOKUPNUUHBLIX NaHeneid NPUMEHSIOT
LleMeHTHble, LWNaKoLeMeHTHble pacTBOpbl Mapok 75, 100 n 150.
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[nsa 3anofHeHns LWIBOB NaHeneld U3 Nerkoro 6eToHa UCMob3yT
pacTBOpbl He MeHee Mapku 50, Ans naHenein u3 TAXKeNOro 6GeToHa
MCMONb3YT MOHTaXHble pPacTBOpPbl Mapku He MeHee 100 Ha OCHOBE
uemeHTa. [pu BO3BEAEHWM MOA3EMHbIX KOHCTPYKUMIA 30aHWiA Ha
OCHOBE KMpMMYa W KaMEHHbIX MaTepuanoB, a TakXe Kafke
NoA3eMHbIX 6/10KOB pacxof LeMeHTa B COCTaBe pacTBopa [O/MKHO
COCTaBMATb He MeHee 75-125 Kr/M3 0T pacxofja necka.

Mpy BefeHWM KNafo4YHbIX PaboT B YaCTAX 34aHWUIA, HAXOAALLMXCS
HVXXe YPOBHS TPYHTOBbLIX BOf, @ TakXe Mpu BbICOKOW BMIAXHOCTM
rPYHTOB, C/lieflyeT MUCNO/b30BaTb CTPOMTE/IbHbIE PACTBOPbI Ha OCHOBE
nopTnaHALeMeHTa Wan WwnakonopTnaHauemeHTa (He meHee 125 Kr/m3
0T pacxofa necka) ¢ akTUBHbIMU MUHepa/ibHbIMW A06aBKaMu.

Mpu MOHMXEHUM TemnepaTypbl B PEruoHe, MOHMXaeTCca pPoCT
MPOYHOCTN CTPOMUTENLHBLIX PacTBOPOB. [pu MOHMKEHHBLIX TeMmMepa-
Typax MPOYHOCTb PacTBOPOB COCTaBAsfeT MpUMeEpHO 55-75% oT
NPOYHOCTN NpU 28 CYTOYHOM HOPMasIbHOM TBEPLEHUMN.

MMpyn  Mcnonb30BaHUM CTPOUTE/NIbHBIX PacTBOPOB Ha OCHOBE
LLIAKOBbIX W MYyLL0aHOBbLIX LEMEHTOB, NpKU TemnepaTtype Huke 10°C
POCT NMPOYHOCTU PE3KO CHWKAeTCH, a npu TemnepaTtypax Hwke 0°C
TBEpLeHWe pacTBOpa MpaKTUYEeCKN npekpawjaerca. Mapka uc-
MoJib3yeMbIX CTPOUTENbHBIX PACTBOPOB B 3UMHEE BPeMsA NMPUHUMAaeTCH
Ha OfHY CTYMeHb Bbille, YeM B fieTHee BpeMsi (Hanpumep, Mapka 100
BMecTO 75).

Mopo30CTONKOCTb. MOPO30CTOMKOCTb CTPOUTENbHBLIX PacTBO-
pOB ONpeaenstoT uUCnbiTaHMeM 06pasyoB - Kyb6oB pasmepamu
7,07x7,07x7,07 cm no cTaHAapTHON MeToAmke. [pw onpeaeneHUn
MapKu CTPOUTENbHbLIX PacTBOPOB MO MOPO30CTOMKOCTM, KpUTepuem
YyCTaHaBNMBAETCA CHIDKEHME NMPOYHOCTU A0 25% W CHMKEHUE macchbl
06pasyoB Ao 5%.

CTpouTencHble pacTBOPbI, UCMOMb3yemMble 4S8 KNafKW Kuprvya,
KamMHen W1 LWTyKaTypHbIX paboT AO0/MKHbI MMETb MapkM Mo Mo-
posocToiikocT F10, F15, F25, F35. Ecnu BNaXHOCTb MOBbILLIEHHAS,
TO MOpPO30CTOMKOCTbL pacTBopa Ao0/XHa coctasnsatb F100, F150, F200
n F300.

MOpO30CTOMKOCTb CTPOUTENbHbIX pPacTBOPOB 3aBUCUT  Hemo-
CPeACTBEHHO OT BUAA MUHEPaIbHbIX BFXYLUUX, BOAO-LEMEHTHOIO
OTHOLUEeHNs, BUAa A06aBOK, a TakXe YC0BMA TBEPAEHMS pacTBopa.
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MpuBegeHHas (GopMyna OTHOCMTCS K LEMEHTHO-U3BECTKOBbIM
pacTBopam.

MpOYHOCTb LEMEHTHO-CMELLIAaHHbIX PacTBOPOB 3aBUCUT OT CO-
[lep>aHus B COCTaBe pacTBOpa WM3BECTU WU FIMHUCTLIX MaTepuanos.
3aBNCMMOCTb  MeXZY MPOYHOCTbIO  CMELLaHHbIX PacTBOPOB U
Konu4yecTBa nnactuuuupyrowmx Aob6aBokK (M3BeCTb, [AUHA) NpuU-
BefeHa Ha puc. 8.2.

Ha npuseieHHOM

x H% rpadvke BUAHO, UTO yBe-
A NNYeHne B coCTaBe pacT-
8 10 ‘]2 BOPOB KOAMYecTBa Men-
LS ° S KX 3anonHuTeneid npu-
hz2 x 3 BOZMT K CHUXEHWIO MpoY-

4 HOCTW pacTBopa.
- 5 Mo nokasaTento npe-

ena MPOYHOCTN npn
) 0204060S 1 1214161S 2 A P P

[lo6aBKka 13BECTKOBOTO TECTa, 06LEMHbIe Ckatun - CTPOUTENBHBIX
yacTi Ha 106/ ueMeHTa pacTBOPOB B 28 CYTOYHOM

Puc. 8.2. 3aBUCMMOCTb BAMSIHIAS BO3pacTe TBEPAEHNA YyC-

ANCNEPCHBIX 106aBOK (M3BECTb, INMHA) TaHOBNEHbl  Cnefytouimne
Ha MPOYHOCTb pacTBopa. LleMeHT: necok ~ Mapku: krc/cm2 4, 10, 25,
(no o6vemy): 1-1:3; 2-1:4; 3-1: 50, 75, 100, 15, 200 w

5; 5-1:9. 300.

MMpn HOpMabHbLIX YCMOBUAX MOBbIWEHWE TMPOYHOCTU CTPOU-
Te/bHbIX PacTBOPOB, KakK W GETOHOB, MOXET MPOTeKaTb A/UTENbHOE
BPEMS.

YBennyeHme MNpoYHOCTU LEMEHTHbLIX PacTBOPOB MOXET Ha 40-
50% npu 7 cyTouHOM BO3pacTe, Ha 60-70% npu 14 cytouHom, 100%
npu 28 cytouHom K1 Ha 130% npm 90 cyTOYHOM BO3pacTe TBepAeHUSA.

Mpy KUPNUYHOW WM KaMEHHON KnafKe Hapy>XHbIX CTeH 3faHui
MCMNONb3YIT LEMEHTHO-U3BECTKOBbIE W LIEMEHTHO-T/IMHUCTbIE pac-
TBOpbLI Mapok 10,25 n 50.

Mpu Knagke KapHW30B 34aHWiA, a Takke MpU KUPNUYHOR W
KaMeHHOW Knagke Haj LBEPHbIMW WM OKOHHbIMW MpoemMaMu WUCNofb-
3yI0T pacTBop Mapku 100.

Mpy M3roTOBMEHUU BUOPOKMPNUYHBLIX MaHeNelr MNPUMEHSIOT
LEeMEeHTHbIe, LINaKOLEMEeHTHbIE pacTBopbl Mapok 75, 100 n 150.
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[ns 3anonHeHWs LUBOB MaHenei M3 NErkoro 6eToHa MCNob3yoT
pacTBOpbl He MeHee Mapku 50, AnA MaHenein n3 TSKenoro 6etoHa
NCNOMb3YIT MOHTaXHble PacTBOPbl MapKu He MeHee 100 Ha OCHOBe
uemeHTa. lMpy BO3BeAEHWM MOA3EMHbLIX KOHCTPYKUWIA 3AaHWIA Ha
OCHOBE KMpnuya W KaMeHHbIX MaTepuanoB, a TaKXe Knagke
NoA3emMHbIX 6/10KOB pacxof LEeMeHTa B COCTaBe pacTBOpa [O/MKHO
COCTaBNSATb He MeHee 75-125 Kr/M3 0T pacxoja necka.

Mpy BefeHNN KNafo4HbIX paboT B YaCTAX 34aHUIA, HAXOAALLMXCS
HVKE YPOBHAI TPYHTOBbLIX BOA, @ TakXXe MPU BbICOKOW BAAXKHOCTM
rPYHTOB, C/leflyeT UCM0Ab30BaTb CTPOUTE/IbHbIE PACTBOPLI HA OCHOBE
nopTnaHiLeMeHTa UK WnakonopTnaHauemeHTa (He MeHee 125 Kr/m3
0T pacxofa necka) ¢ akTUBHbIMU MUHepa/ibHbIMU f06aBKaMu.

Mpy MOHMXeHUN Temnepatypbl B PErnoHe, MOHWXKXAeTCA POCT
MPOYHOCTU CTPOUTENbHbLIX PacTBOPOB. [NpM MOHWKEHHLIX Temmnepa-
Typax MPOYHOCTb pPacTBOPOB COCTaBNsAeT MPUMEPHO 55-75% oT
NPOYHOCTN MpKN 28 CYTOYHOM HOPMa/bHOM TBEPLEHUMN.

lNpn uncnonb3oBaHWW CTPOUTENIbHLIX pPacTBOPOB Ha OCHOBE
LUNAKOBbLIX W NYLLONAHOBLIX LLEMEHTOB, NpKu TeMnepatype Humke 10°C
POCT NPOYHOCTN PE3KO CHWXKAaeTcsd, a Npu TemnepaTypax Hwuke OPC
TBEpPAEeHWe pacTeBopa MNpakTU4eckn npekpawaerca. Mapka wc-
Mo/b3yeMbIX CTPOUTE/IbHLIX PACTBOPOB B 3UMHEe Bpems MPUHMMAaETCA
Ha OfHY CTyNeHb Bbille, YeM B NeTHee BpeMs (Hanpumep, mapka 100

BMECTO 75).
Mopo030CTOIiKOCTb. MOpPO30CTOWKOCTb CTPOMTENbHBIX PacTBO-
pOB ONpPefensitoT UCMNbITaHMeM 06pa3lyoB - Ky6oB pasMepamu

7,07x7,07x7,07 cM no cTaHfjapTHoOM MmeToAuke. MNpu onpegeneHuu
MapKu CTPOUTE/IbHbIX PacTBOPOB MO MOPO30CTOMKOCTW, KPUTEPMEM
yCTaHaB/IMBaeTCA CHUXeHMe NPOYHOCTM A0 25% U CHMXKEHME MmaccChl
o6pasyos Ao 5%.

CTpouTenbHble pacTBOpbl, WUCMOJb3yeMble AN1F KNafKyU KMpnuya,
KaMHeli W LWITYKaTypHbIX paboT AO/MKHbI MMETb Mapku M0 MoO-
posocTolikocTn F10, F15, F25, F35. Ecnn BAaXXHOCTb MOBbILLIEHHAS,
TO MOPO30CTOWMKOCTb pacTBOpa A0/KHa cocTaBnaTs F100, F150, F200
n F300.

MOpO030CTOMKOCTb CTPOUTENbHLIX PAcTBOPOB 3aBUCUT  Hemo-
CPefCTBEHHO OT BWAA MWHepasibHbIX BSXKYLUUX, BOLO-LEeMEHTHOro
OTHOLUEHUS, BMAa A06aBOK, a TaKXe YCNOBUSA TBEPAEHUS pacTBopa.
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8.4. KNpnnyHo-KaMeHHbIe KNafo4YHble U MOHTaXHble
CTPOMTE/NbHbIE PACTBOPSI

[na knagku kMpnuya v KameHHbIX MaTepuanoB 34aHuin u co-
OpPY)XeHWi, a TaKXe AN MOHTaXa COOPHbIX >Xene306eTOHHbIX KOH-
CTPYKUWIA 3aBOACKOr0 M3rOTOBMIEHUA WCMOJIb3YIOT CMIOXHbLIE CTPOU-
Te/lbHble PacTBOPbl Ha OCHOBE LieMEHTa pas3/iMYHbIX Mapok (pasgen
8.3.2).

MMoABMXXHOCTL pPACTBOPOB, MpeAHAa3HAYeHHbIX ANF KUPMUYHO-
KaMeHHOM Knagku, nNpuHUMaeTcs B 3aBUCMMOCTU OT 061acTv npu-
MeHeHMs 1 cnocoba yKNafku B cneaylowmx npegenax: 4as Knagku
KepamMm4yeckoro Kupnuya, 6eToHa, KaMHS UM MOPUCTbIX MPUPOLHBIX
KamHell 9-13 cm; 41 3anofIHEHWS TOPU3OHTA/IbHbLIX LWBOB NPU MOH-
Taxe naHesned M GETOHHLIX CTEHOBLIX 6/I0KOB 5-7 CM; ANA KNajKu
O6yTOKaMEHHON Knafkm v 610KOB 4-6 CM U ANS 3an0fIHEHUS MyCTOT
13-15 cm. CnefoBateflbHO, MpU Knagke MAOTHbIX MaTEPUanoB XXe-
NnatefnbHO WCMNOJb30BaTb MOABMXKHbIE pacTBopbl. [Mpu HasHauyeHUU
NoABMXHOCTW PacTBOPOB c/liefyeT YUNTbIBaTb BMaXKHOCTb KNago4YHbIX
maTepuanos. CoCTaBbl CTPOMTE/NbHbLIX PACTBOPOB B Ka4eCTBe Nnpumepa
npuBedeHsbl B Ta6n. 8.1.

Tabnuua 8.1.
CocTaBbl KUPMUYHO-KAMEHHbIX KNag0UYHbIX U MOHTaXHbIX pac-
TBOPOB (Mo 06bemy)

Mapku ue- Cocrtasbl 419 pacTBOPOB
MeHTa 200 150 100 75 50

LleMeHTHO-13BECTKOBbIE PacTBOpbI

500 1:.0,2:3 1.0,3:4 1:0,5:5,5 1:0,8:7 -

400 1:0,1:2,5 1:0»2:3 1:0,4:4,5 1:0,5:5,5 1:0,9:8

300 - 1:0,1:2,5 1:0,2:3,4 1:0,3:4 1:0,6:6

200 - - 1.0,1:2,5 1:0,3:4
LleMeHTHbIe pacTBopbI

500 13 1.4 155 1:6 -

400 1:25 13 1:45 155 -

300 - 1:25 13 14 1:6

200 - - - 1:25 1.4

B ycnoBusx Cyxoro »apKoro Kiaumarta cnegyeT 0GecneuunTb
npeaoTBpaLleHne 06e3B0OXKMNBaHNS PacTBOpa.
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Mpun TpaHCNOPTUPOBKE pacTBOpa W3 3aBOAa-U3roTOBUTENSA U NpU
BPEMEHHOM XpaHeHWM ero Ha CTPOWUTENbHOW NMOLWAAKE, HYXHO
BbIMO/IHATL MEPOMPUATUA MO NpPefOoTBPALLEHMIO UCNAPEHUS BOLbl W3
cocTaBa pacTsopa. Hanpumep, npy XpaHeHWM pacTBOpa B 3aKPbITbIX
EMKOCTAX, €C/1 MOBEPXHOCTb pacTBopa OTKpblTa (HaBaioM), TO eé
CcnefyeT 3aKkpblBaTb PYNOHHbIMW - Matepuanamu u APYyruMmn  cno-
cobamu. Mpy OTKPLITO NOBEPXHOCTW pacTBOpa A5 NPeoTBPaLLEHNS
006e3BOXKMBaHUS MaTepuasbl CedyeT CUCTEMATUYECKUN YBNKHATD.

B 3uMHee Bpems, KUPNUYHO-KaMeHHble KNaouHble N MOHTaXHble
pacTBOpbl C/iefyeT MCMO/b30BaTh B MOLOTPeTOM Buae. PacTBop wan
KOMMOHeHThI pacTeopa (BoAa, LEMeHT WM MecoK) NojorpesatoT npu
MoMOLLYM napa v 3M1eKTPOTIHOB A0 TeMnepaTtypsbl 60-80°C.

Mpy MOHTaXe KPYMHbIX MaHenein [OMOCTPOEHMS UCMO/b3YHT
LleMEHTHO-NecYaHHble (NOPTNaHALEMEHT U NEecCOK B COOTHOLLEHMU
1:3) macTbl. LleMeHTHO-MecYaHHble NacTbl HabupatoT mapky 400 npwu
28 CYTOYHOM BO3pacTe TBepAeHWsA. [na CHWKeHWs TemnepaTypsl
3aMep3aHua pacTBopa W NacTbl B UX COCTaB BBOAAT 5%-Hble pacTBOpbI
CONMN  XJIOPUCTOTO  KaslbLMs, XJ0PUCTOr0  HaTpuUs, HUTPATHbIE
COeIHEHNSA HATPUA.

B HacTosilLee Bpems, yallle NpPakTUKYeTcs crnocob nepeBo3kn U3
3aB0ja CyXUX pacTBOPOB B CMELManU3MpPOBaHHbIX aBTOMOOUAX U
NPUTrOTOBMIEHWE UX HA CTPOUTENILHOW NAoLiaaKe.

8.5. OTaenoyHble pacTeopsl

MpuroToBneHne OTAENOYHbIX PacTBOPOB OCYLLECTBASETCA Ha
OCHOBE LIEMEHTa, W3BECTM, TWMNca, LEeMEHTHO-U3BECTKOBOr0, U3BECT-
KOro-rnncoBbIX, FMMNCOLEMEHTONYLLONAHOBLIX W APYTUX BSXKYLUX
BELLECTB.

OT/AenoYHble pacTBOPbI NOAPA3AENATCA Ha ABa OCHOBHbIX BUAA:
Ha TPagULMOHHbIE LUITYKaTYpHbIE U Ha [JeKopaTWBHble pacTBopbl. Mo
Ha3HAYeHWUIO LITYKaTypHble pacTBOPbI MOAPA3AeNAOTCA HA PacTBOPbI
AN BHYTPEHHEW 1 A1 HapY>KHOW LITYKaTypKW.

[na Hapy>XHOWN WITYyKaTypKu 3A4aHWiA U COOPYXXEeHWIA, BO3BeAEH-
HbIX Ha OCHOBE KMPMMWYHO-KAMEHHbIX MaTepuanoB u 6eToHa, wuc-
MONMb3YIOT LEMEHTHbIE, LiEMEHTHO-M3BECTKOBbIE pacTBOpbl. B ycno-
BUAX CYXOr0-)XapKoro KaumaTta Ansi LTYKaTypKW AEPeBSIHHbIX MOo-
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BEPXHOCTEN PEKOMEHAYIOT WCNOMb30BaTb  W3BECTKOBO-TMNCOBbLIE
pacTsopbl.

B LLOKONMHOW, KapHWM3HOW W ApYrux 4acTel 3faHWil, KOoTopble
NOABEPralTCA MNOCTOSHHOMY BJ/IMSHUIO BM@XHOCTU W BOAbl, Lene-
coo6pa3HO MCMOMb30BaTb LEMEHTHbIE W  LLEMEHTHO-U3BECTKOBbIE
pacTBopbl ¢ fo6aBneHneM rnapohobHbIX 406aBOK.

LOna WTyKaTypKu MeXITaKHbIX MNEepeKkpbITUA 34aHWA U BHYT-
PEHHUX CTEHOK MOMELLEHWUA, rae OTHOCMTeNbHas BMAXHOCTb CO-
cTasnseT go 60%, NCnonb3yloT U3BECTKOBbLIE, MMMCOBbLIE, M3BECTKOBO-
rMNcoBble N LLEMEHTHO-MN3BECTKOBbLIE PACTBOPbI.

MOABMXHOCTb LUTYKaTYPHbIX PacTBOPOB ONpefenstoT rAyouHoi
CTaHZapTHOro KoHyca. [lpy MeXaHU3MPOBaHHbIX LUTYKaTypHbIX
paboTax [Ans BHYTPEHHUX CNOEB MOABWXKHOCTb PacTBOPOB [AOJXHA
COCTaB/ATb 6-10 CM, MpY BEAEHWUU PYYHOI LUTYKATYPKU NOABUKHOCTb
[O/KHA CcoCTaBNATb 8-12 CM, Mpu 3TOM Haubosfblias KPYMnHOCTb
necka He [JO/MKHO npeBblwatb 2,5 MM. 0OABMXHOCTb OTAENOYHOTO
CNos [0/MKHA cocTaBnAaTb 8-12 cM. Mpu aTomM HanbonbLlas KPynHOCTb
necka He JO/PKHO npesbiwatb 1,25 mMm.

[JekopaTvBHble pacTBOpbl MpeAHa3HayeHbl 415 [AeKOpPaTUBHOW
OTAE/IKA BHYTPEHHUX W HAPYXKHbIX CTOPOH 3[aHWiA.

OTphenky, Ha OCHOBE [eKOpPaTUBHbLIX pPacTBOPOB, MOBEPXHOCTEN
CTEHOBbIX NaHenei W KpymnHbIX GNOKOB MOXHO MPOM3BECTU Heno-
CPeACTBEHHO Ha TeppuTOpuUM 3aBOAa, a OTAenka QacajoB 34aHWiA
[eKopaTVBHbIMK PacTBOPaMM MOXHO MPOU3BECTU HA TepputTopun
CTPOUTENbHON NAOLLafKN.

Mpu oTAenKe BHYTPEHHUX CTEH >XUAULHBIX W O6LLECTBEHHbIX
30aHUA, MCNONL3YIOT TakKXe AeKopaTuBHble pacTBopbl. Mpyu npous-
BOACTBE [eKOpaTUBHbLIX PacTBOPOB, B KauyecTBe BSXKYLMX MaTepua-
NOB, WCMOMb3YIOT 6enble, LBETHble W TpafWULMOHHbIE MNOPTAaHALe-
MeHTa, a AN OTAENKU BHYTPEHHUX CTEH UCMOMb3YIOT U3BECTb W TUNC.

B kauyecTBe Menkux 3anonHuWTeneid, AN8 MPUTrOTOBMIEHNS [EKO-
PaTUBHbIX PacTBOPOB MPUMEHSAIOT YUCTbIE KBapLieBble MECKK, a TaKXe
Mecku, nonyyaemble nyTem ApobneHUs rpaHUTa, Mpamopa, W3-
BECTHAKA, OYTOBOro KaMHAi W ApYrux O6enbiX U LBETHbIX TOPHbIX
nopog.

[na nNoBbIWEHNA CTeNeHW [eKopaTUBHOCTU B COCTaB [AeKopa-
TUBHbIX PacTBOPOB BBOAAT HeOO/bLLOE KOMUYECTBO CNKOAbI, Bep-
MUKYAWT, NEPAUT 1 Apo6neHHoe CTekno. Fpu BHYTpPeHHel OTAeskKe,
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ONa nNpujaHus 4ekopaTUBHOro 3dekTa, B COCTaB pacTBopa MOXHO
[00aBUTbL LBETHble MOMMMEPHbIE YacTuubl. [n8 npupaHus UBeTa B
COCTaB [JeKOPaTMBHbLIX pacTBOPOB BBOAAT LLEN0YECTONKME U CTOMKME
K COMIHEYHOMW pafuauum npupofHble U WUCKYCCTBEHHble (Nnasypsb,
yNbTpamapuH, 0Xpa, XXenesHblii CypuK, MyMuii 1 ap.) NUrMeHThbI.

[na oTgenky naHenei n3 xeneso6eToHa MCNOMb3YOT PacTBOPSI
MapKkn He MeHee M 150, Ans oTAenKW MaHeneid U3 Nerkoro 6eToHa, a
Takke [N4 LWTYKaTypku (pacagoB 34aHuiA MCNOMb3yHT PacTBOpbI
mMapku M50.

MOpO30CTONKOCTL AEKOPaTMBHbLIX PacTBOPOB [O/MKHA ObiTb He
meHee F35. BogonornouieHne pacTsopa No Macce He AO/MKHO Mpe-
BblWaTb 8%. ®dakTypHOe O(OPMSEHME Ha OCHOBE [EKOPATUBHOIO
pacTBOpa KPYMHbIX NaHeneid 1 6NOKOB PEKOMEHAYeTCA Ha TeppuTo-
pun 3aBofga. [na 3TOro UCNob3ykT cheynanbHble PopMbl € ycTa-
HOBJIEHHbIMU B HUX LBETHbIMW METa/amu, NjacTMkam u CTEK/O-
NnacTMKOBblE penbedHble MaTpuubl. O6paboTKy MOBEPXHOCTM pac-
TBOpa abpasvMBHbIMWU AWCKaMW W OPYrMMK Croco6amy MOXHO Ocy-
LLLeCTBNATbL W MOC/IE OTBEPXAEHNSA pacTBopa.

8.6. CneumnanbHble pacTBopbl

MMOopon3oNAUMOHHbIE pacTBOpbl. [MAPOU30NALMOHHbIE pac-
TBOPblI 0ObIYHO MPOM3BOAAT Ha OCHOBE MOPTNaHALEMEHTa, Cynbga-
TOCTOMKOr0 LeMeHTa, r’MapoPOo6HOro U pacluMpSAIOLLINXCA LEMEHTOB.
CocTaB Takmx pacTBOPOB PEKOMEHAYIOT B COOTHOLWIeHuMu 1:2,5 um
1:3,5 (uemeHT, necok, no macce). [na ynyylleHus CBOWCTB BO-
[IOHENPOHMLAEMOCTM B COCTaB pacTBOpa BBOAAT pas3/iMyHble A0OaBKMU,
yBenmumnBaroLwme nAOTHOCTL (a/IlOMUHAT HATPUs, X/TOPUCTOE Xeneso,
aMyNibCusA BUTYMa, NONIMMEPHbIE NaTeKCH 1 ap.).

"MAPOM30NALNOHHbBIE PACTBOPLI MPUMEHSIOT NPU OTAENIKE YacTeld
3[aHUI 1 COOPYXKEHWIA, KOTOPbIE MOCTOSIHHO MOABEPraloTCs BAUSHUIO
BMIXKHOCTW, BOAbI UM arpecCuBHbIX CPea,.

MHbeKuMOHHbIE pacTBOpbl. VHBLEKUWOHHbIE pacTBOpPbl Npwu-
MEHAITCA AN 3an0JIHEHWA KaHaloB Mpu MPOWM3BOACTBE MpenBapu-
TeNbHO HanpsXKeHHbIX KOHCTPYKUMIA B LeNAx 3aWuTbl apmaTypbl OT
KOppo3un. [laHHble pacTBOpPbl MOrYyT 6biThb B BMAE LLEMEHTHOrO TecTa
WAN NacTbl, NPUTrOTOBMEHHOW Ha LEMEHTHO-NecyaHHol OcHoBe. B
KauyecTBe MeJIKOro 3arnofnHuTeNns  LenecoobpasHo  UCMNOMb30BaTh
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NPOMBbITbIA KBapLeBblli MeCOK C HAMMEHbLLUMM MOAYNeM KpynHocTu. B
KayecTBe BSXKYLLEro matepuasna UCrnosib3yroT MOPTAaHALEMEHT MapPKU
400 n Bbiwe. Pacxop uemeHTa Ha 1 M3 pacTtBopa coctasnfet 1100-
1400 «kr, a Ha 1 M3 LLeMEHTHOro TecTa Jo/mKeH cocTaBnaTb 1300-1600
Kr. Mapka WMHBEKLMOHHBLIX PacTBOPOB MO Npefeny MNPOYHOCTU npu
cXXaTum fonxHa 6erre He MeHee M300.

[ns ymeHbLUEHNSA NAacTUYHOCTM PacTBOPHOI CMecK B COCTaB pacT-
BOpa PeKOMEHAYIOT BBOAMUTL NOBEPXHOCTHO-aKTUBHbIe BelwecTBa JICT,
MblnoHaT 1 cynepnnactugmkaropsl Tnna C-3 (0,1-1% oT macchl).

AKyCcTuUUYeckue pacTBopbl. B npurotoBfeHMn 3BYKOMOrno-
WakoLen WTyKaTypkn 1 Ana WTYKaTypHbIX paboTax B NOMeLLeHUsX
6e3 NosABMIEHNA «3X0» UCMOJb3YHOT aKyCTUYECKNE PacTBOPbI.

B KauecTBe BSXYLLEro MaTepuana B HUX MPUMEHSAKOT MOPT-
NaHALUEeMeHT, LWIaKoMopTNaHAUeMEHT, W3BeCTb, TWMC, COXHbIE
pacTBOpbl Ha WX OCHOBE M KayCTUYecKUin marHesuT. B kauecTse
MeJIKOro 3arofiHATeNs MCNoMb3YyoT OAHOMPAKLUOHHbIE MecKu, no-
Nly4YaeMble Ha OCHOBE BCMYYEHHOro MepivTa, Nemsbl, Kepam3uTa u
LpYTUX MOPUCTLIX MaTepuranoB, KPYMHOCTb KOTOPbIX cocTaBnser 3-5
MM. CpefHAf NAOTHOCTb 3TUX pPacTBOpOB cocTasnseT 600-1200 kr/m3.
PacTBOp MMEET OTKPbLITYIO MOPUCTYHO CTPYKTYPY.

TamnoHaxHble pacTBopbl. Mpy rMAPoOU30NAALMN HEeDTAHBLIX U
rasoBblX KOMOALEB, TOHHENei, Mpu 3amnofHEHUW TPeLWMH TOpPHbIX
nopoj, NyCTOTHOCTM M B APYrUX MecTax UCMO/b3YHT TaMMOHaXHbIe
pacTBopbl.

[na npuroTtoBneHns TakMxX pacTBOPOB UCMONb3YIOT CnelunanbHble
TaMMOHaXHbIe NOPTNaHALEeMeHTbl, a Mpu arpecCuMBHbLIX cpegax
MCNONL3YKT CyNb(aTOCTONKWNIA NOpTAaHAUEMEHT. TaMMNOHaXHble
pacTBOpbl OT/IMYAOTCA KOPOTKMMMW CPOKaMU CXBaTbIBAHUS.

PeHTreHo3alWWTHble pacTBOpbl. [1pUroToBAEHUe 3TUX pac-
TBOPOB OCYLLECTB/SAETCA Ha OCHOBe GapuToBbIX (BaS04) neckos. B
KayecTBe BSXKYLLEro marepuana MUCNOMb3YKT MOPTAaHALEMEHT U
LnakonopTiaHaLemMeHT. B cocTaB pacTBopa B KauecTBe [J06aBOK
BBOAAT NUTKIA, 6Op, KaAMUIA U Apyrue nerkue sanemMeHTbl. KpynHOCTb
3epeH 6apuTOBOro necka He fo/mkHa npe.blwats 1,25 MMm. CpefHss
NMOTHOCTL PacTBOpa MPUMEHSAIOTCA NPU LITYKATypKe CTeH, NOTONKOB
PEHTreHOBbIX KAOUHETOB U APYTUX cneLnanbHbIX 34aHni.
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8.7. Cyxue pacTBopbl

B nocnegHue rogpl, B Halleil CTpaHE M OCOGEHHO 3a PyO6eXoMm
PbIHOK CTPOUTE/IbHLIX MaTepPUanoB PacLLMpaeTcs 3a cHeT NPUMEHeHUs
B LUMPOKMUX MacluTabax pasNUuHbIX CYXUX CTPOUTENbHbLIX CMeCel.
OHM B OCHOBHOM WCNONL3YKTCA AN OTAENKU U MOHTaXHbIX paboT
(kmpnuyHasa Knafka, OTAenka (acafgos, yCTPONCTBO MOMOB).

LleMEHTHO-U3BECTKOBbIE CMecU, BXOfALME B COCTaB CyXUX
CTPOUTE/NIbHbLIX CMeCeld, WUCNONL3YIOT B TEM/bIX U YMEPEHHbIX TeM-
nepaTypHbIX YCN0BMAX (COBMECTHO C MNPOTUBOMOPO3HbIMKU [06aB-
Kamu). TMncoBble Cyxue pacTBOPHble CMecW, MpefHa3HaYyeHHble As
LWUTYKATYpPHbIX paboT UCNOMb3YIOT MNpU pecTaspaumn naHesfbHbIX
[OMOB, a TakXe AN LTYKaTypHbIX paboT npu BO3BeLEHWUM MOHO-
NUTHBIX 3faHniA 1 4pyrux pabotax. Pacxof runcoBbIX CyXMx cMeceii
npruMepHo cocTtaenset 80 m /T.

Kpome 3TOro, B NpakTUKe WCMNOMb3YT pasinuyHblie KOMOWUHM-
POBaHHbIE CyXWe CTPOUTE/IbHbIE CMEeCKH, Hampumep: Npu YCTaHOBKe
KageNlbHbIX MAWTOK A8 MOM0B U CTeH MeTOAOM MNPUK/IEUBaHUA ©
NOArOTOBKE pas3/iMyHbIX BWAOB LINATAEBOK. [1pOM3BOACTBO CYXMX
K/IeeBbIX CMECEN B LUMPOKOM acCOPTUMEHTE OCYLLEeCTBAAETCS, B Ya-
CTHOCTW Ha OoNbITHOM 3aBofe B . lNagonbck. Kpome 3TOro cyuiect-
BYIOT NPOU3BOACTBO CYXWUX CTPOUTE/NbHbLIX CMeceil B MWHU-3aBOdax
no Apyroi TeXHONornu, Hanpumep puc. 8.3. 1 gpyrue.

Cpean apyrux cmecei, Hanpumep, «MMANTOHUT» UMEET BbICOKME
CBOWCTBA MO MOPO30CTOMKOCTW, aare3ny naacTMYHOCTU M CBOWCTBA
HernpoTeKaHus Mo BEPTUKA/N CTeH.

B npon3BoACTBe TakMX CMeCei UCMOMb3yHT LieMeHTbl Mapok M400
n M500. MnKONEBCKOro 3aBoda, OAHOPOAHbIA KBapLEBbLIA MECOK Mo
rpaHy/I0MeTPUYECKOMY COCTaBy U (hpakuuu 40 0,6 MM U OpraHu4Yeckume
fobaskn Waken n Dow. [aHHble opraHuyeckue [o6aBku LUMPOKO
MCNOMb3YIOT 3apybexHble (UPMbl. Y Hac LIMPOKO UCMO/b3YyoT
LunaTneskn upmM «CeMun» U3 ®paHumum n «J10xba» U3 PUHNAHLNN.

MpaBunbHbIA BbLIGOP ¥ NPUMMEHEHME PasHOBUAHOCTM CYXMX
CMecei ycKopsieT CTPOUTENbHbIE PaboThl, MOBbILIAsA UX Ka4ecTBO.
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LUEMEHT N3BECTb

13} us3

Puc. 8.3. TexHonornyeckas cxema MuHu-3asoga M3C-10 no
MPOU3BOLCTBY CYXMUX CTPOUTENbHLIX CMeCeit: 1-rpeitepHblil NOrpy3umK;
2-BNOPOrpoOXOT; 3-LLUHEKOBbLIA NWUTaTeNb; 4-NEHTOYHbIA KOHBENEp;
5-6apabaHHas CyLLMIKa BMECTe C «IpoxoT» oM; 6,7,19-BepTuKabHbIE
LLIHeKW; 8-3neBaTop; 9-BMGpaLnoHHoe cnuTOo; 10-6yHKep MENKOro necka
(0-1,4mM); 11-6yHKep KpynHoro necka (1,4-2,8Mm); 12,14-BUHTOBbIE
nutatenn; 15-cknag BAXYLIUX MaTepunanos; 15-go3atop nnactu-
hmumpyrowmx 4o6aBok; 16-403aTop NPOTUBOMOPO3HbIX [06aBOK;
17-po3atop; 18-cmecuTenb; 20-ynakoBOYHasA MallnHa; 21-eHTOYHBIA
KOHBeinep; 22-8MKOCTb FOTOBOI CMecu; 23-0yHKep roTOBOI CMECH.

8.8. [MpuroTtoBneHne CTPOUTENbHBLIX PACTBOPOB U UX
TpaHCcnopTUpOBKaA

MpuUroToBNEHNE CTPOUTE/bHbLIX PACcCTBOPOB OCYLLECTBMSETCS Ha
0ETOHO-CMECUTENbHBIX 3aBOAAX, B LLEHTPAX N0 NPUrOTOBMEHNID CYXMX
CMeceli NN B paCTBOPO-CMeCUTENbHbIX Y3nax.

Mpn pacnonoXeHnn CTPOUTENbHOW NAOLWAAKA B ONpeAenéHHO
[anbHOCTN OT 6eTOHO-PacTBOPHOro 3aBoja M Mpy HeGONbLWKX 00b-
emMax BbIMOJIHEMbIX PaboT, peKOMeHAYT MPUroTOB/IEHNE pacTBoOpa
B MEXAHW3UPOBaHHbIX YCTAHOBKAX, HaX0A4ALLMXCA BOIM3M 0OBEKTA.
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TexHonorus MNpuUroToBfiEHUs PacTBOPOB COCTOUT W3 oOnepauun
MOAroTOBKM, WX [LO3WPOBKM W MepemelumBaHudA. [MopTnaHALEMEHT,
M3BECTb, TUMC W Apyrue BSXYLUME MaTepuanbl AO/DKHbI OTBeYaTb
TpeboBaHWAM rocyfapCTBeHHbIX CTaHAapToB. Ecnm TpebyeTca necok
npocenBaloT, MeTOAOM MNPOMbIBAHWA OYULLAKT €ro OT MblEBULHbIX,
TVHUCTBIX U APYTruX NpUMecei, SOBOAAT A0 TpeboBaHWI CTaHAapTa.
3BecTKOBOE W TNIMHEHHOE TECTO FOTOBAT MO TPebOBaHWKO CTEMeHM
rycToThl.

[na obecneyeHns NOABWXXHOCTM pacTBopa 40 Tpebyemoro no-
KasaTens, nNnacTuuUKaTopbl U XUMUYecKWe [06aBKW, BBOAUMbIE B
COCTaB pacTBopa, LOBOAAT A0 TPebyeMOoli KOHCUCTEHLIN.

Mpn MNpUroToB/MIEHUM pPACTBOPA MUHEPabHble BXYLLME MaTe-
pvanbl LO3MPYIOTCA MO MAacce necka v Bofbl N0 06bEMY.

lMepemellnBaHWe CTPOMTE/IbHBIX PACTBOPOB OCYLLECTB/IAETCA B
pacTBOPOCMECUTENAX NEPMOANYECKOro AeicTens ¢ obbemamm 150,
375 n 750 n. ANnTenbHOCTL MepeMeLLnBaHUA TAXKENbIX PacTBOPOB
coctasnseT 1-2 MUH., a NIerKnX pacTBOPOB 2-4 MUH.

B HacToALee Bpems, MPUTrOTOB/IEHWE CTPOUTESIbHLIX PacTBOPOB
ocywiectsnsercs B LieHTpax Cyxux CTPOUTeNIbHbIX PacTBOpoB 6e3
[06aBneHNs BOAbl M Ha TeppUTOPUM CTPOMTENbHOM MAoWagku, c
MOMOLLbLK  CheunanbHbIX —pacTBOPOCMeCUTeneld, noay4varT nna-
CTUYHbIe pacTBopbl. [lepeBo3ka CTPOUTESIbHLIX PAcTBOPOB K MOTpe-
6UTENAM OCYLLEeCTBNSETCA C MOMOLLbIO aBTOLMCTEPH W aBTOCaMO-
cBanoB. Cyxue CTPOMTE/bHbIE CMECU TPaHCMOPTUPYOTCA B CheLu-
a/IbHbIX aBTOMPULIENHbIX PAaCTBOPOCMECUTENAX W HAa CTPOUTENbHbIX
nnowazkax nepemelunBas C BOAOW, MNepefaldT 3[4aHWAM U COOpY-
XeHnaMm.

Mopaya pacTBOPHOM CMecKM MO 3TaXam 3f4aHWsi OCYLUECTBASETCA C
MOMOLLLbIO MOLbEMHWKOB, HACOCOB Y MHEBMOTPAHCMOPTHLIMY CPeACTBaMu.

MMpu MOCTyn/IeHMM NapTUM CTPOUTENBHOIO PacTBOpa Ha CTpou-
TeNIbHY0 NOLWaAKy B nacnopTe pacTBopa LO/IKHO ObITb YKa3aHO Ha-
3BaHWe NapTuu, HOMep, 06bEM pacTBOpa, JaTa WU3roTOB/EHUS, MapKa,
COCTaB, MOABMXHOCTb M BOLOYAEPXMBatOLLas CNOCOOHOCTb.

KOHTpONbHbIE BOMNPOCHI

1. Kak KnaccuuumnpyroTcsi CTpouTeNIbHble PacTBOPbI?
2. PacckaxuTte 0 CBOMCTBax pacTBOPOB NOC/e TBEPAEHNUS.
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MPOM3BOACTBA BFXKYLLMX MaTepuanoB, CHWKEHWE 3HEProeMKOCTW B
MPOM3BOACTBEHHbLIX MpOLeccax, BO3MOXHOCTb MOMHOW MexaHu3auum
M aBTOMATU3aLuMM  TEXHOMOrMYEeCKUX MPOLEeccoB MOryT CTaTb
MPUYMHON ANS pasBATUA U PacrnpoCTpaHeHWs KOMMO3ULMOHHbIX
mMaTepunano., NOay4YaeMbIX Ha OCHOBE U3BECTU U TUMca.

B pa3paboTKy TexHOM0rMvW MNpOM3BOACTBA ABTOK/ABHLIX CUJIMU-
KaTHbIX MaTepuanoB W U3[eNvil, U3yYyeHUe Teopuu TBEpPAeHUs K
APYTrnX CBOMCTB, 60MbLIOA BKNag BHecnn A.B. BomkeHckuit, HO.M.
byTT, IN.IN. ByaHuKoB, N.N. BOXEHOB 1 Apyrue y4yeHsble.

9.2. CunukaTtHble n3genus

CunukaTHble U3feNns NoayyarT Ha OCHOBE M3BECTKOBbLIX UM Ha
eé OCHOBe CMeLWaHHbIX BXYLWMX C fobaBfieHWeM Mecka, Hanon-
HWUTeNel, TMUHUCTbIX A06aBOK M BOAbl MyTeM (HOPMOBaHMS M 06pa-
60TKM B peakTopax-aBTOKfaBax nog gasneHuem 0,8-1,3 MIMla n npu
Temnepatype 175-200°C. O6paboTKa CU/IMKATHbIX WU3[eNnii B aBTO-
KnaBax MpOMCXOAWT B MNapoBO3AYLIHOW cpefe WAM B Cpefie Hacbl-
LLeHHOro napa.

B npouecce aBTOKNaBHOW 06paboTKM MpoaykTa (pacTeBopa) co-
CTOSILLLEr0 M3 W3BECTKOBOrO BSXYLLEro (rawleHHas WaM HeralleHHas
MOSI0Tas W3BeCTb) KBapLEBOro rnecka W BOAbl 06pasyloT rmapocu-
NMKaT Kanbuus:

Ca(0H)r+8t02+TH20=Ca0 Si02nHD

B 3aBrCMMOCTM OT cOCTaBa COCTaBNAIOLLMX pacTBopa MoryT obpa-
30BbIBATCA pas3fUuHble ruapocuankatel: Tobepmoput 5Ca06Si025HD,
cnabo KpucTtannmsoBaHHble rugpocunmkatsl: (0,8-1,5) Ca0Si02H2D
n (1,5-2) Ca0 Si02H20 . MNpy BbICOKOM COAEpPXXaHMU B COCTaBe pac-
TBOPa U3BECTN MOXET 06pasoBaTbes rmnnnbpaHanT 2Ca02Si02H.

ABTOKNIaB - 3TO CTanbHOW UWAMHAP PacnofOXeHHbId B ropu-
30HTa/IbHOM MOMIOXEHUWU, 060PYAOBaHHLIA NO 6GOKaM MJIOTHO 3a-
KpblBalOWMMUCS Kpblwkamu, (puc. 9.1). AnmHa aeToknasa 21-30 m,
avnameTp 2,6-3,6 m.

ABTOKNaB 060pyl0BaH MOHOMETPOM, HEMPEPLIBHO U3MEPSIOLLIUM
faBneHWe, W NPefOXPaHUTENbHLIMW  KnanaHamu, KOTOpble aB-
TOMaTUYECKU OTKPLIBAOTCA MPU MOBbILIEHUN [aBAEHWS Bbllle HOp-
MWPOBAHHOr0. B HMWXKHEN 4acTn aBTOKNaBa YCTaHOB/IEHbI PefibChbl A5
[BWXXEHUS BaroHeTOK ¢ (DOPMOBaHHbIMK u3genuaMu. [ns coxpaHeHus
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Tenna, aBTOK/aB U30UPYeTCa TenA0U30NALUNOHHBIMX  MaTepuanamu.
[na ynpaBneHus aBTOKNaBHOW 06pabOTKOA M aBTOMATMYECKOro
Hajsopa, aBTOKNaB ob6opyfayeTcs cneuuanbHbIMU  YCTPOUCTBAMM,
MpoL,EeCCOPOM MM KOMMbIOTEPOM.

Mocne 3arpyskun aBTOKNaBa U3LeNnAMU, KPbILIKK 3aKpbIBaKOTCS, U
nocTeneHHo nogaérca nap. Bo nsbexkaHne o6pa3oBaHUs BHYTPEHHUX
HanpsKeHWn, Bbille AONYCTUMbIX B Mpouecce aBTOK/MaBHOW 06pa-
60TKM NOABLEM TemnepaTypbl NPOUCXOAUT B TedeHme 1,5-2 yacos.

Puc. 9.1. 3arpy3ka aBToOK/1aBa.

N3oTepmuueckas 06paboTKa OCyLLECTBASeTCA Npu TemnepaType
175-200°C, npu paBneHum 0,8-1,3 MIla B TeyeHun 4-8 yacoB u
CHWKeHWe [aBfieHWA Mapa OCYLUEeCTB/AETCA B TeyeHUU 2-4 4acos.
O6wWaa npoAO/MKUTENILHOCTL W3rOTOB/IEHUS CU/IMKATHBLIX U3LeNnin
cocTasnsaeT 8-14 yacos.

9.2.1. CuNNKaTHbIA Kupnuy

CunnKaTHbIA KApNUY NPOU3BOAAT MyTEM aBTOK/MaBHOW o06pa-
GOTKM XECTKOW CMecKu, COCTosLLeil U3 kBapLeBoro necka (92-94%),
nsBectn (€-8%) B nepecyeTe Ha aKTMBHbIA CaO u Bogbl (7-9%),
npeccoBaHHoOW nofg gasneHmem 15-20 MMMa. CuankaTHbIA Kupnny
BbIMNYCKAOT ABYX BMUAOB: npocToii 250x120x65 MM ¥ MOLYNbHBINA
250x120x88 mm.

MogfynbHbIA KUPNUY BbINYCKaOT NYCTOTE/NbIM U Macca 04HOro
KUpnuya He A0/MKHA npeBbiwaTs 4,3 Kr. 1o nokasaTensam npegena
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MPOM3BOACTBA BXKYLINX MATEpuUanos, CHWKEHME 3HEPrOeMKOCTWU B
NMPOU3BOACTBEHHbIX MpOLeccax, BO3MOXHOCTb MOMHOW MexaHu3auuu
M aBTOMAaTM3auMM TEXHO/IOFMYEeCKUX MpOoLeccoB MOryT cTaThb
MPUYUHOA AN pasBMTUA UM PAcMpPOCTPaHEHWS KOMMO3MLMUOHHbIX
mMaTepuanos, Noy4yaeMblX Ha OCHOBE M3BECTU U TUNCa.

B pa3paboTKy TexHOMOrMn npou3BOACTBA aBTOKNABHbIX CWU-
KaTHbIX MaTepuasioB W W3LeNNiA, U3yYeHWe Teopuu TBEPAEHUA U
APYrux CBOWCTB, 60nbLIOK BKnag BHecnn A.B. BomkeHckuid, KO.M.
byTT, .M. ByaHukos, N./. BOXXeH0B 1 fpyrune y4yeHsole.

9.2. CunnkaTtHble nU3genms

CunukaTHble U34enns NoayyarT Ha OCHOBE M3BECTKOBbIX UM Ha
€€ OCHOBe CMellaHHbIX BSXYLMUX C pobaBfeHWemM necka, Hamnon-
HWUTeNel, FMUHUCTLIX A06aBOK M BOAbl MyTeM (hOpMOBaHMS M 06pa-
60TKN B peakTopax-aBTOKnaBax nog gasneHuvem 0,8-1,3 MIMla n npu
Temnepatype 175-200°C. O6paboTKa CU/IMKATHbIX W3[eNnii B aBTO-
KnaBax MPOMCXOAMT B MNapOBO3AYLUHOM cpede WM B Cpefe Hachl-
LLEeHHOro napa.

B npouecce aBTOKNaBHOW 06paboTKM MpoaykTa (pacTBopa) CO-
CTOSILLEr0 M3 W3BECTKOBOr0O BSXYLLero (rawleHHas WM HeralleHHas
MO/I0Tas W3BecTb) KBapLeBOro necka W Bofdbl 06pasytoT rmapocu-
NMKaT Kanibuus:

Ca(0H)2+Si02inH2N=Ca0 SKO2nHXD

B 3aBMCMMOCTM OT cocTaBa COCTaBAALLIMX pacTBopa MoryT obpa-
30BbIB/ICA pas/vyHble rMapocuankatbl: TobepmopuTt 5Ca06Si02 5HrO,
cnabo KpuctannmsoBaHHble rugpocunukatsl: (0,8-1,5) Ca0Si02HD
n (1,5-2) Ca0,Si02H2. lNpn BbICOKOM COAep>XaHWM B COCTaBe pac-
TBOpPa U3BECTN MOXKET 06pa3oBatThecs rmnmbpaHant 2Ca02Si02HA.

ABTOKNaB - 3TO CTa/lbHON UWAUHAP PacrofiOKEHHbIA B ropu-
30HTa/lbHOM MOMOXEHUW, 060PYAOBaHHLIA NO 6GOKaM MIOTHO 3a-
KpblBalOWMMnca Kpbiwkamu, (puc. 9.1). AnuHa aptoknasa 21-30 M,
AvameTp 2,6-3,6 m.

ABTOKNaB 060pyL0BaH MOHOMETPOM, HEMPEPLIBHO U3MEPAIOLLINM
[aBneHwe, W MNpPefoXpaHUTENbHLIMKW  KnanaHamu, KOTopble aB-
TOMATUYECKN OTKPbIBAIOTCH MPU MOBbILWEHUW [ABMEHWUS BbIlEe HOP-
MWPOBAHHOI0. B HMKHel YacTu aBTOK/1aBa yCTaHOB/EHbI PenbCbl A1
[BVXXEHUA BaroHeTOK C (DOPMOBaHHbIMU U3genuamu. [na coxpaHeHus
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Tenna, aBTOK/aB U30UPYeTCa TenA0M30NALUUOHHBIMU - MaTepuanamu.
[na ynpaBneHus aBTOKMaBHOI 06pabOTKOA M aBTOMATMYECKOro
Hajsopa, aBTOKNaB obopyfayeTcs cneuuanbHbIMU - YCTPOMCTBAMY,
MPOL,ECCOPOM MM KOMMbIOTEPOM.

lMocne 3arpysky aBTOKNAaBa U3LENUAMU, KPbILIKW 3aKPbIBAOTCA, U
nocTeneHHO nofaétca nap. Bo nsbexkaHue o6pa3oBaHUs BHYTPEHHUX
HanpsKeHWn, Bbille AONYCTUMbIX B Mpouecce aBTOK/IaBHON 06pa-
60TKM NOLbLEM TemnepaTypbl NPOUCXOANUT B TedueHne 1,5-2 yacos.

Puc. 9.1. 3arpyska aBTOK/1aBa.

M3oTepmmnyeckas o6paboTKa OCYLLECTBASETCA NpW Temnepary pe
175-200°C, npu pasneHum 0,8-1,3 MIla B TeyeHun 4-8 yacoB u
CHWKEHMe [aBneHWs Mapa OCYLLEeCTBASETCA B TeyeHUW 2-4 4acos.
O6LWasa npoAoO/MKUTENILHOCTL WM3rOTOB/IEHUS CUIMKATHBLIX  WU34eNunia
cocTasnsaeT 8-14 yacos.

9.2.1. CUNNKaTHBIWA Kupnuny

CunvKaTHbIA KMpNWY MPOU3BOAAT MyTeM aBTOKNaBHOW o06pa-
GOTKM >XXECTKOW CMecKu, COCTOsLLeil 13 KBapLeBoro necka (92-94%),
nsBectn (€-8%) B nepecueTe Ha akTMBHbIA CaO u Boabl (7-9%),
npeccoBaHHOW nofg AasneHumem 15-20 MMMa. CuankaTHbIA Kupnny
BbIMNYCKAOT ABYX BWAOB: npocToit 250x120x65 MM ¥ MOAY/bHBbINA
250x120x88 mMm.

MogfynbHbIA KUPNUY BbINYCKaOT NYCTOTE/bIM U Macca 04HOro
Kupnuya He A0/MKHa npesbiwaTh 4,3 Kr. 1o nokasaTensam npegena
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NPOYHOCTM MPU CXaTuM U M3rnbe, CUANKATHbIE KUPNUYX Nogpasje-
NnATCA Ha cnegylowme mapku: 100, 125, 150, 200 n 250 Krc/cm .

CpefHAsa NNOTHOCTb CUMMKATHOrO Kupnuya cocrtaenset 1800-
1900 kr/m3 koadhgmumeHT TennonposogHoctn 0,70-0,75 BT/(M°C),
BogonornouieHne (no macce) 14-16% u Mapkym N0 MOPO30CTOMNKOCTM
F15, F25, F35 u F50.

LiBeT cMnukatHOro kmpnuya 6nefHO-Cepblid, a ecnM BBOAWUTL B
COCTaB LWUENOCTOMKME MUIMEHTbI, TO MOXHO MNOAY4YMTb Nt060N Tpe-
OyeMblii LBeT.

M3-3a OTCYTCTBMA MNPOLLECCOB CYLUKM W 06XUra npu BbICOKUX
Temneparypax B TEXHOMOrMM MNPOU3BOACTBA CUIMKATHOrO Kupnuya
noTpe6aeHne 3HEPrUuu yMeHbLlaeTcs, U ce6ecTOMMOCTb ero CHuXa-
eTca Ha 30-40%, No cpaBHEHUIO C KepaMUYeCKUM KUPMNYOM.

TexHonornyeckas cxema MNPOU3BOACTBA CUIMKATHOrO KMprnya
npefcrasfieHa Ha puc. 9.2.

Puc. 9.2. TexHonornyeckas cxema rnpon3BOACTBa CUIMKATHOIO KMPrnya:
1-13BeCTb KuNeska; 2-Apobunka; 3-necok; 4-11aposas MebHULE;
5-B0O3AYLLUHbIA cenapaTop; 6-403aT0p; 7-M3BECTb+MECOK; 8-CMECUTEND;
9-nap; 10-cunoc; 11-6eryHbl; 12-racunbHblii 6apabaH; 13-npecc;
14-3anapoyHbIii KaTenb.

KomKoBas M3BeCTb - Kunenka. Ans ounleHUa oT HeJOXOKEH-
HOM NN MEePeXOKEHHON M3BECTU €€ COPTUPYIOT, APO6AT M MU3MENb-
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yaloT. B npouecce n3menbyeHUs OYeHb MeSiKMe 4YacTulbl OTAENsT
npy NOMOLLM cenapaTopa. B cBs3W ¢ TeM, YTO U3MeNbYEHHbIE U3BECT-
KOBble BSDXKYLUME, B Mpejenax HOPMbl, MMEKT BbICOKYH) aKTUBHOCTb,
TO NPV NPOM3BOACTBE U3LENNIA PACXOL BSXKYLLEro yMeHbLIaeTCA.

laweHne M3BeCTU BMECTE C MECKOM, MOXHO MPOU3BOAUTL ABYMS
cnocobamu. [lepBblii cnoco6 - B cunocax B TeuyeHne 8-9 yacos,
BTOPOW CMOCO6 - YCKOPEHHbIA, OCYLLECTBASAETCS B racuTeNbHbIX
6apabaHax.

B3BelLeHHbIN necok (Mo 06beMy) C MOMOLLbIO [03aTOpPOB, W3-
BeCTb (N0 Macce) 3arpy)atoT B 6apabaHbl 4epe3 NAOTHO 3aKpbiBae-
MbliA ftoK. Tlocne 3arpysku CbIpbeBbIX MaTepuanoB, 6GapabaH Bpa-
LatoT, nogaetca nap u nog gasneHmem 0,3-0,5 MTla n3BecTb racuTcs.

Cmecb M3BECTM U Mecka AOMOMHUTENbHO YBAAXHAT A0 7% c
MOMOLLLIO NI0NACTHLIX CMecuTeneli unm 6eryHoB u npeccytoT. Cu-
NUKaTHBIA KUpNU4Y npeccyoT noj gasneHvem 15-20 MMa. Mpecc -
3To o6opyfoBaHve B BMAe CTO/a, Ha KOTOPOM YCTaHOBJ/IEHbI Nepuo-
audeckn Bpalyarolmecs ¢opmbl. [peccoBaHWe Kupnuya OCyLLecTB-
NSeTCA NPU MOMOLLY PbIYAXHOr0 MexaHU3ma.

B npeccoBaHHbIX CUMMKATHbLIX KUPMMYax XWMMUYECKas peakuus
MEeX[Yy U3BECTbIO U MECKOM MPOTEKaeT MOJIHOCTLHO.

lMpon3BoAMTENBbHOCTL Mpecc-ycTaHOBOK cocTasndetr 2800-3000
LWTYK CUJIMKATHOTO KMpnuya B TeyeHun 1uaca.

OT(opmMOBaHHbIE KUPMMYN GEpeXXHO CHMMAOTCA CO CToNa npecc-
YCTaHOBKMW, 3arpy>karTcs B BarOHeTKW U pa3MelLalTcs B aBTOK/aB
ans 06paboTkn. B npouecce aBTOKNaBHOW 06paboTKM 4acTb M3BECTM
He BCTYNUBLUAA B XUMMWYECKYHD peakuuto ¢ KpemHesémom (S102),
COeAMHAACL KapbOHHOI KMCNOTO 13 BO3A4yXa, 06pa3yeT U3BECTHAK:

Ca(0H)2+C02=CaC03+HXD

Mo 3TOW NpMuYMHE, NMPOYHOCTL CW/IMKATHOFO KMpNuya Mpojos-
XKaeT pacTv M nocne aBTOKIaBHOW 06paboTKu. Mcnonb3yloT cuiu-
KaTHBIA KUPNu4Y TaM e, r4e UCMoNb3yT KepamUyecKuii KMpnuy, Ho
ero He PeKOMeHAYHT MCMOb30BaTh MpW BO3BEAEHUU (DYHAAMEHTOB M
CTEH BO BMI&XKHbIX U BOAHbLIX YCNOBUAX. M3 3a HEBLICOKON aAre3voH-
HO/ CNOCOBHOCTU CUIMKATHOrO KMpnuya CO CTPOUTE/IbHbIMU pacT-
BOpaMu, He paspellaeTcs MCMob30BaTb ero B KayeCTBE KOHCTPYK-
LUMOHHOrO0 MaTtepuana npu BO3BEAEHWM MHOTO3TaXHbLIX 3[4aHWIA B
CeiCMMYECKN aKTUBHbLIX 30HaX. BO BAaXHbIX YCMN0BUAX BOLOCTON-
KOCTb 1 MOPO30CTONKOCTb CUIMKATHOIO KUPMYa MOXET CHUXKAThCS.
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MPOYHOCTM MPU CXaTUM U M3rnbe, CUNUKATHbIE KAPNUYKX nojpasge-
NnATCA Ha cnegytouwme mapku: 100, 125, 150, 200 n 250 krc/cm .

CpefiHAg NNOTHOCTb CUMKATHOro Kupnuya coctasnsfeT 1800-
1900 kr/m3 KoathmumeHT TennonposogHoctn 0,70-0,75 BT/(m°C),
BogonoraoueHme (no macce) 14-16% 1 Mapku No MOPO30CTOMKOCTY
F15, F25, F35 n F50.

LiBeT cunmkatHOro kupnuuya 6/1efHO-CEpbIA, a ecnv BBOAMTL B
COCTaB LUEMOCTOWKME MUIMEHTbI, TO MOXHO MOAyYuUTb N06OA Tpe-
6yemblli LBET.

WN3-3a OTCYTCTBMA MNPOLLECCOB CYLIKM W 06GXWUra Mpu BbICOKUX
Temnepatypax B TeXHO/OrMM MPOU3BOACTBA CUIMKATHOIO Kupnuya
noTpe6rieHne 3HEpPrum yMeHbLIaeTcs, U Ce6ecTOMMOCTb ero CHUXa-
etcA Ha 30-40%, No CpaBHEHUIO C KepaMUYECKUM KUPMUYOM.

TexHonornyeckas cxema nNPOU3BOACTBA CUIMKATHOrO KMprvya
npeacrtasneHa Ha puc. 9.2.

Puc. 9.2. TexHOMorMyeckas cxema Npon3BOACTBA CUMIMKATHOTO KUpnuya;
1-13BeCTb KuMenkKa; 2-apobunka; 3-necok; 4-1uapoBas MenbHMLI;
5-B03AYLLHbINA cernapaTop; 6-103aTop; 7-U3BECTb+MNECOK; 8-CMECUTEND;
9-nap; 10-cunoc; 11-6eryHbl; 12-racvnbHbIi 6apabaH; 13-npecc;
14-3anapoyHsblii KaTesb.

KomkoBast M3BecTb - Kunesnka. [Aag OunLLeHUs 0T HeLOXOKEH-
HOM MAM MEPEXOKEHHOW W3BECTWM €€ COPTUPYIOT, APOGAT M U3MENb-
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yaloT. B npouecce n3menbyeHUs OYeHb MeSiIKME 4YacTulbl OTAENAoT
npy NOMOLLM cenapatopa. B cBA3W ¢ TeM, YTO U3MeNbYEHHbIE U3BECT-
KOBble BSXKYLUME, B Mpejenax HOPMbl, MMEKT BbICOKYH) aKTUBHOCTb,
TO MpY NPOU3BOACTBE U3AENNIA PACXOL BSXYLLETO YMEHbLLIAeTCs.

lalweHne M3BECTU BMECTE C MECKOM, MOXHO MPOU3BOAUTL ABYMS
cnocobamu. [lepBblii cnoco6 - B cunocax B TeyeHue 8-9 wvacos,
BTOPO/ CMOCO6 - YCKOPEHHbLIA, OCYLLeCTBASETCA B racUTe/bHbIX
6apabaHax.

B3BelleHHbI necok (no ob6bemy) C NOMOLLbH [03aTOPOB, W3-
BeCTb (N0 Mmacce) 3arpykatoT B 6apabaHbl 4epe3 MNJOTHO 3aKpblBae-
MbliA MoK, locne 3arpysku CbIpbeBbIX MaTepuanos, GapabaH Bpa-
L atoT, nogaeTca nap u nog gasneHmem 0,3-0,5 MTIla n3BecTb racuTcs.

CMmecb M3BECTM U Mecka AOMOMHUTENbHO YBAAXHAT A0 7% C
MOMOLLbIO NI0NACTHLIX CMecuTeneli unm 6eryHoB u npeccytoT. Cu-
NNKaTHBIA KUpNU4Y npeccyoT noj gasneHvem 15-20 MMa. Mpecc -
370 o6opyfoBaHve B BMAe CTO/a, Ha KOTOPOM YCTaHOB/IEHbI Nepuo-
AMyecku Bpaulatolmecs opmbl. [peccoBaHWe Kupnuya OCyLLeCcTB-
NSeTCA NPU MOMOLLY PbIYAXHOr0 MexaHu3ma.

B npeccoBaHHbIX CUMIMKATHbLIX KUPMMYax XWMMUYECKas peakuus
MeXJy M3BECTbIO 1 MECKOM MPOTEKaeT NOMHOCTLIO.

lMpon3BOAUTENLHOCTL MpPecc-ycTaHOBOK cocTasnset 2800-3000
LWTYK CUINKATHOTO KMpnuya B TeueHun 1uaca.

OThopmMOBaHHble KMPMMYM 6epexxHO CHMMAKTCA CO CToNa npecc-
YCTaHOBKW, 3arpy>arTcs B BaroOHeTKM U pasMelLalnTcs B aBTOK/aB
ans 06paboTkn. B npouecce aBTOKNaBHOW 06paboTKM 4acTb M3BECTM
He BCTYNMBLUAA B XMMMWYECKYHD peakuuto ¢ KpemHesémom (S102),
COeAUHAACL KapOOHHOM KUCNOTO U3 BO3A4yXa, 06pa3yeT N3BECTHAK:

Ca(0H)2+C02=CaC03+HXD

Mo 3TOM MpuyMHe, MPOYHOCTb CUAMKATHOTO KWMpruya Mnpojos-
XaeT pacTv M nocne aBTOKIaBHOW 06paboTKu. Mcnonb3ywT cuim-
KaTHBIA KMpNU4 TaM e, rae UCrnonb3yT KepamUyecKuii Kupnud, Ho
ero He PeKOMEHAYHOT MCMOMb30BaTh NpY BO3BeAEHUN (PYHAAMEHTOB U
CTeH BO BA@XHbIX WU BOAHbLIX YCN0OBUSX. M3 38 HEBLICOKOW aAre3noH-
HOli CNOCOBHOCTU CUIMKATHOrO KWpnuMya CO CTPOUTE/IbHbIMU pacT-
BOpaMu, He paspellaeTcs UCMO/b30BaTb ero B KayeCTBE KOHCTPYK-
LUMOHHOIO MaTtepuana npu BO3BEAEHWM MHOTO3TaXHbLIX 3[4aHWIA B
CeiCMMYECKN aKTUBHbLIX 30HaX. BO BAaXHbIX YCMNOBUAX BOJOCTOI-
KOCTb U MOPO30CTOMKOCTb CU/IMKATHOTO KMPNUYa MOXET CHUKATBLCS.
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Mpn cTpoUTenbCTBE MNeyeid, AbIMOBbIX TPy6 W APYrMX KOHCT-
PYKLMIA, KOTOpble HemocpefCTBEHHO 3KCNyaTUPYKTCAa Mof BANS-
HUEM BbICOKUX TemmnepaTyp, CUMKATHbIA KMUPMUY He NCNOb3yeTcs.

9.2.2. 13BeCTKOBO-LLUJ/IAaKOBbIE, NU3BECTKOBO-30/IbHble KUPMUYHN

Mpon3BoACTBO M3BECTKOBO-LUMAKOBOr0 KUpMuya OCYLLecTBAS-
€TCA Ha OCHOBE CMeCWH W3BECTKOBbIX BSXKYLIMX W JOMEHHbLIX rpaHy-
NMPOBaHHbIX LWNakoB. B cocTtaBe cMecu M3BECTb COCTaBnseT Mo
06bemy 3-12%, wnak 88-97%.

3BeCTKOBO-30/1bHbI  KUPNWY MPOU3BOAAT HA OCHOBE W3BECT-
KOBbIX BsXyLWMX (20-25% no ob6bemy) u 30nbl (75-80%). 3ony no-
ny4yaloT NyTéM CXKUraHus KaMeHHOro, 6ypoBOro yrns u Apyrux B
TennoanekTpoueHTpanax (T3L). Mo 3Toli npuumnHe, 30Ma SABNSETCS
[leleBbIM CbIpbeM ¥ UMEET OFPOMHbIE 3anachl.

Mpu oxuraHUy un3MenbYEHHOro TBepLoro Tonauea (M3Mesb-
YEHHBIA KaMeHHbIA Yronb W Ap.) B TOMKe OCTalTCA 30/1a, LUNaKOBbIe
0TX0fbl. YacTuubl BMeCTe C [bIMOM BbI6pacbIBAIOTCA HapyXy U
cneuunanbHbIMU 30/10YNI0BUTENSAMMW YNIABIMBAETCSA 30/1a U OTNpaBns-
eTca B 30/0xpaHunuviLe. OuyeHb MeNKME 4acTuubl 30/bl Ha3blBaKOT
30Ma-yHocamu. OHM ABAAIOTCA aKTUBHLIMU MO CPaBHEHUIO C ApYTMMU
PasHOBMAHOCTAMM 30/1bl. 30Ma MpU MepemMellvBaHUM C BOLOW He
TBEpAEeT, N0 3TOW MpUYMHE B COCTaB 30/1bl BBOAAT aKTUBMU3ATOPbI
TBEPAEHWS, B BUAE U3BECTU UK NOPTNAHALEMEHTA.

[na obecneyeHms 4OCTATOUYHON NPOYHOCTM, U3AENNAM Ha OCHOBE
M3BECTKOBO-30/1bHbIX  BSXKYLIMX,  PEKOMeHAyeTCs  aBTOKNaBHas
06paboTKa.

TexHONorna 301bHOr0 KUpnuya NpUMepHO OMHAKOBA C TEXHO-
norveil NPomM3BOACTBA CU/IMKATHOrO Kupnuya. CpefHAs MNAOTHOCTb
LLNaKOBO-30/1bHbIX Kupnuyeid coctaenset 1400-1600 kr/m3 Koag-
dhuumneHT TennonposogHoctn 0,5-0,6 BT/(M°C). Mo nokasatento
npegena MPOYHOCTM Ha CXKATWE LUNAKOBble W 30/IbHble KUPNUYK
nogpasgenstoTcs Ha Mmapku 75, 50 un 25.

MopO30CTONKOCTb LUMAKOBOr0 KUpnuya OfLWMHAaKoBa C CUAMKAT-
HbIM KWPMWYOM, €C/IM B KayeCTBe BSHKYLLEro MCMoNb3yrT W3BECT-
KOBO-30/1bHble MOPO30CTOWKOCTb KMpPMMya CHUXKAeTCS.
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Mpoun3BOACTBO CTPOWUTENBLHOTO KMpMMYa Ha OCHOBE OTXOAO0B
TENI0BOA 3HEPreTUKM 30M1a-YHOC U Ha OCHOBE OTXOLOB MPOMbILU-
NEHHOCTM LINAKOB AT BbICOKUI 3KOHOMUYECKNIA 3hHEKT.

Kvpnny, Ha OCHOBe LUMAKOB W 30/bl PEKOMEHAYHTCS Mpu
CTPOWTENbCTBE CTEH 3[aHUI He Bbllle TPex aTaxeid. B Y3bekucTaHe
HET 3anacoB OTXOAOB MNPOMbILUIEHHOCTW [LOMEHHOFO FpaHynmMpo-
BaHHOIO LUMaKa, HO 30/1bl TBEPAOr0 TOMMBA W LUNAKO-30/bHblE OT-
XOfbl MMeeTCA B AOCTAaTOMHOM Ko/imyecTBe. B oTBanax AHIPeHCKON
MP3C, bekabafiCKoro MeTasypruyeckoro 3aBoja W Apyrux npous-
BOACTBAX, Ha CErOAHALWHWIA fAeHb, HAKOMWUAUCbL OrPOMHbIE 3anachbl
30/IbHbIX U 30/10-LL/1aKOBbIX OTXOJ0B.

9.2J). CunnkKaTHble 6eTOHbI

[ns npousBoAcTBa CMAMKATHOrO GETOHA B KAYecTBe BSHKYLLErO
maTtepuana Mcrnosb3yoT CMeCb BO3AYLUHOW U3BECTU C TOHKOMO/OTHIM
KBapuem (KpeMHe3em). BMecTO TOHKOMO/IOTOrO KBapua MOXHO
MCNONb30BaTb TOHKOMOOTbLIN JOMEHHbIA LWINAaK UK 301Y-YHOC.

MpOYHOCTbL M3BECTKOBO-KPEMHE3EMUCTOTO BSKYLLETO 3aBUCUT OT
aKTMBHOCTM W3BECTW B COOTHOWeEHMM - Ca0/Si02 pucnepcHoCcTy
KBapLIEBOr0 MecKa 1 0T PeXXnmMa aBTOK/IaBHOW 06paboTKu.

Mpn onTuManbHOM CcoOoTHoweHUn Ca0/Si02 n gucnepcHocTy
KBapLeBoro necka, Ha ocHoe CaO u Si02 obpa3ytoTcs HU3KOOC-
HOBHble rMAPOCHMANKaTbl Kanbums (puc. 9.3).

TexHonorusa npousBOACTBA CUAMKATHOrO 6eTOHa CreayroLas:
MOArOTOBKA W3BECTKOBO-KPEMHE3EMUCTOrO BSXKYLLEro, MPUroTOB-
NeHVe CUNNKATHOW GEeTOHHOW CMecu U roMoreHm3auus, hopMoBaHue
n3genuii n aBToKnaBHasa 06paboTka.

Mpn aBTOKNAaBHOM 06paboTKe MPOTEKAeT XMMUYECKas peakuus
MeXy BCEMU KOMMOHeHTamy 6eTOHa, M MOryT 06pa30BbiBaThCH
HOBble NPOAYKTbl (OCOGEHHO C KBapLEBbIM MECKOM), YMIOTHAOLLNE
CTPYKTYpYy 6eToHa.

CunukaTHble GETOHbI, KaK W LEeMeHTHble 6eTOHbI, MmoApasfens-
lOTCS Ha TAKENbIe, NErKne 1 AYencTbIe.

TAXENbIA CUNNKATHBIA 6eTOH. CpeAHsAs MNAOTHOCTb W3AeNwii
coctaBnseT 1800-2500 Kr/m3.
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Mpegen npoyHocTW  npu

CXXaTuM  CUAUKATHOro 6eToHa

3aBMCUT OT cocTaBa 6eToHa,

pexxmma aBTOKNaBHOW o06pa-

60TKM W apyrux hakTopos, U

M3MeHseTcs B 6OMbLUIMX Auna-

nasoHax. [1poYHOCTL CUNNKAT-

HOro 6eToHa MPOCTOro cocTaea

(n3Bectb  8-11% no macce)

coctasnser 15-30 MIlla. Ecmu

BBOAUTb B COCTaB CU/IMKATHOr0

KonunyecTso KBapLIeBOro rnecka, % 6etoHa 15-30% AucnepcHoro
Puic. 9.3. BnvsHUe AMCMepcHoCTU 1 KPEMHe3éMa,  TO  MPOYHOCTb
KO/IMYECTBA KBApLIEBOrO Mnecka Ha ~ YBenmuuBaetcs o 40-60 MMa.

MPOYHOCTb CU/IMKATHOIO GeTOHa. CneymanbHbIMWU TeXHOMOrnyec-
1-gncnepcHOCTb KBapLeBOro necka  KUMKM  cnocobaMm  MPOYHOCTb
1500 cm2r; 2-2500 cm2T; TSXKENOro CUIMKATHOrO 6GeTOHa
3-4500 cm2r. MOXHO yBennumeatb g0 80

MTlla. BoAgOCTOAKOCTb CMINKAT-
Horo GeTOHa Y[OBNETBOPUTE/IbHA, B BOZe MPOYHOCTb TepseTcs He
6onee 25%.

Mapka no Mopo3ocToiikocTu cocTaBnsieT F25 un F35, BBeeHUEM
nopTnaHiLemMeHTa MOXHO yBennunTs eé go F100.

Ha ocHOBe TSXXENI0ro cMAMKaTHOro 6eToHa NPoU3BOAAT Hecylime
6M0KN HApPY>XHbIX CTeH, MaHenu, MEeX3TaXHble MAUTbl U NaHenu,
CTOWKW, 6anku, NECTHUYHbIE NAOWALKMA U MapLUW, LOKO/bHbIe 60KM
N OPYrue Xene3o6eToHHbIe KOHCTPYKLNN.

Nerkue cunmnkatHole 6eTOHbI. [Nnd NPOU3BOACTBA NIETKUX
CUIMKATHbIX 6ETOHOB, B Ka4ecTBe MOPUCTLIX 3amofHWUTeNel, Ncnosb-
3YIOT KepamsuT, arfionopuT, KamnopuT, rpaHynvMpOBaHHbIW LAk,
LUINaKOBYK MNeM3y U Apyrue Apo6/ieHHble eCTeCTBEHHble W WCKYC-
CTBEHHbIE MOPUCTbIE KAMHW.

Nerkue cunukatHole 6eTOHbI MOAPA3AENATCA Ha KOHCTPYK-
TUBHbIE CO cpeaHeii MNoTHOCTb0 1400-1800 Kr/m3, KOHCTPYKTMBHO-
TENN0M30NALUNOHHbIE CO CpefHEen MNOTHOCTbl 500-1400 Kr/m3 u Ha
TENNoN30NALUNOHHbIE CO CPeAHei NNoTHOCTb 500 Kr/M3, Koathduum-
eHTOM TennonposogHocTbto 0,5-0,7 BT/(M°C). lNMpegen npovHOCTU
Nnpu CXXaTuu Nerkmx CUNMKaTHbiX 6eTOHOB cocTasnseT 3,5-20 Mlla.
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Bogonornouwernne No macce 12-30%, MOPO30CTOMNKOCTb AENUTCA Ha
mapku F15, F25, F35 n F50.

Nerkune cunukatHble 6eTOHbI, Ha OCHOBE MOPUCTbLIX 3arofiHUTe-
neid, NPUMEHAIOT 418 MPOU3BOACTBA HapYXXHbIX CTEHOBbLIX MaHenein,
6/10KOB M APYrMX GETOHHBLIX W XXene306eTOHHbIX KOHCTPYKLMIA Xu-
NbIX 30aHWA. AYencTble CUNUKATHblE GETOHbLI NOAPa3fensTcs Ha
MeHO W ra3ocunnKarhbl.

MeHocunmkKaT MofyyaloT MyTeM BBeLEHWS YCTOWUMBONA MeHbI, a
rasocuavKaT-a/IloOMAHEBO  NyApbl M APYTUX  rasoo6pasyoLmx
KOMMOHEHTOB B W3BECTKOBO-NECYAHHY NIacTUYHYH CMECb, Nocne
aBTOK/1aBHOW 06paboTKu.

CpepHss NNOTHOCTb AYEUCTbIX CUAMKATHBIX U3LENNIA coCTaBnseT
300-1200 kr/m3 npoyHocTb 1-20 MMMa, Ko3apgpumumeHT Tenso-
nposogHoctn 0,09-0,4 BT/(M°C). HAuyencTble CUANKATHbIE GETOHbI
NoApasfenstoTca Ha TenaoM30MALMOHHbIE, KOHCTPYKTUBHO-TEN/O-
M30NSILUOHHbIE U HA KOHCTPYKTUBHbIE. Tensou3oNsLMoHHbIE A4en-
CTble cUNMKaTHble 6eTOHbI (p=300-500 Kr/m3 npumMeHsAOTCA B hopme
NAUT WAW  CKOPAYMbl  MHOTFOC/OMHBIX MaHenen, MexuephadHbixX
MOKPbLITUAX, TENIOBbIX TPYBaX, XONO4UbHbIX KOMHATaxX U ApYyrux.

KOHCTPYKTUBHO-TENNOU30NALMNOHHBIE  AYEUCTble  CUMKATHbIE
6eToHbl (p=500-800 Kr/m3, npo4yHOCTb 2,7-7,5 MI1a) NpuMeHAOTCA
npy NPOU3BOACTBE apMUPOBAHHbLIX MAUT U NaHeneid AN BHYTPEHHUX
N HAPYXHbIX CTEH.

KOHCTPYKTUBHbIA MeHocUAMKaT W rasocunukatr (p=800-1200
Kr/M3 npoyHocTb 7,5-2,0 MIMMa) Mcnonb3ytoT Mpv NPOU3BOACTBE
KOHCTPYKLUMIA MOKPLITUA KPbIll MNPOMbILINEHHbIX 30aHUA, MEeX3-
TXHbIX U YepAaYHbIX NEPeKPbITUA, XUbIX N 0OLECTBEHHbIX 34aHWA
M LPYTUX apMUPOBAHHbLIX KOHCTPYKLWIA.

N3penns n KOHCTPYKLMKU U3 CU/IMKATHOTO BETOHa He pPeKoMeH-
OYIOT WCNONb30BaTb BO BA@XKHbLIX (MOA3EMHbLIX KOHCTPYKUMAX) W
BOJHbIX YC/IOBUAX.

Mpn MCNoMb30BaHMU W3JeNuUiAi M3 CUAMKATHOro 6eToHa BO
BM@KHbIX YCOBUAX, OHU [JO/MKHbI 3alMLAThCA MNOBEPXHOCTHLIMU
K rnyemHHbIMKU (10-20 MM) rMAPOU30ALMOHHBIMW CPELCTBAMMU.
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93. MN3penusa Ha ocHoBe rumnca

Mpon3BOACTBO TUMCOBbLIX BSXKYLIMX OTAMYAETCS Hemcyepnae-
MbIMMW 3anacaMu CblipbeBOI 6a3bl, HAMMEHbLUUMW 3HEpPro3aTpaTaMum Mo
CPaBHEHWIO C MPOM3BOACTBOM APYIMX BSXKYLLMX MaTepuasioB, BeCbMa
KOPOTKUMW LMKNaMW MpOM3BOACTBA M3Aennii. Bce 3To sABnsieTcs
BO3MOXHOCTAMU AN18 MNPOM3BOACTBA KPYMHOPa3MepPHbIX TUMCOBbIX
N30ENnin N3 COOPHbIX 3/1EMEHTOB.

N3genns, M3roToBneHHble M3 FUNca MNpu HebONbLIOW CpefHedn
MAOTHOCTKU, 06MagatoT AOCTATOYHOMW MPOYHOCTbIO W XOPOLUMMU Te-
NNopUYECKNMIN, 3BYKOU3O0ALMOHHBIMU CBOACTBAMM.

benbiii LBET FUMNCOBbLIX BSXKYLWMX CO34aeT BO3MOXHOCTb MONy-
YeHMs TUMCOBbIX M3Aenuii Noboro LBeTa, BBEAEHWEM B COCTaB pas-
NINYHBIX MUTMEHTOB.

MncoBble n3aenns Nerko NoaaarTcs MexaHUYeCcKoin o6paboTke,
MX MOXHO MWAWUTb, CBEPNUTbL, 3abuBaTb rBo3an W T.4. OgHUM K3
NPeMMyLLECTB U3AENNIA U3 TUMNca SBASETCS, TO YTO OHW 3KOMOTUYECKN
YyncTble 1 6e3BpeaHble AN YEN0BEYECKOrO OpraHM3ma.

K HegocTaTkam u3genuii M3 runca cnegyet OTHECTUM HU3KYIO
BOJOCTOMKOCTb, YBENMYEHUE MNacTUYeCcKMX getopmauunii nog Aeni-
CTBMEM Harpy3oK BO BpeMeHu K Agp. Mo 3ToW MpUUMHE UX PEKOMEH-
AYHOT UCMONb30BaTh B CYXMX YacTAaX 34aHWIA 1 COOPYXKEHWUIA.

[ns ynydlwieHna CBOMCTB U3Aenuidi 13 runca B UX cocTtaB BBOAAT
MefIKne W KpynHble OpraHuMyeckue, MuHepanbHble fo06aBKu. W3ro-
TOB/IEHWNE M3AENNIA NPOM3BOASAT Ha OCHOBE FMMCca U FMNCco6eToHa.

[nsa npurotoBneHMWss TrUMNCOOGETOHA MPUMEHAKOT T[WNCOBble Bf-
Xylime, NopucTble MUHEPasibHbIE 3aMONHUTENN W NErkue opraHuye-
CKMe 3anofIHUTeNn.

B KauecTBe MWHepanbHbIX 3aMOAHUTENEA WCMONb3YHT TON/UB-
Hble W AOMEHHbIE LWNaKK, TyM M Nem3y, APOO6MEeHHble KamMHW, WK3-
BECTHAK-PaKyLleYHWK, Kepam3uT, nepant u ap. B KauecTBe opraHu-
YECKMX 3aMoNHUTENEA MCMONb3YHT ONUAKKU, APOGNEHHOE CEeHO, Ka-
MbILWW, Makynatypy v gp.

BBeaeHWe B COCTaB TMMCOBLIX M3AENNIA 3amONHUTENER CHUKaeT
NMPOYHOCTb. [NS MOBbIWEHMS MPOYHOCTM TFMMNCOBOrO pacTBopa U
CHWXEHMS COAepXXaHWs BOAbl, WCMOMb3YIOT BUOPUPOBaHWE, Mpec-
COBaHWe, BUOPOMNPECCOBaHNE U Apyriue MeTOoAbl YNNOTHEHUS.
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Mpy MpOU3BOACTBE TWUMCOBLIX W TUMNCOBETOHHBLIX W3AeNuiA uc-
NOMb3YOT TUMCOBbIE BSXKYLUME BLICOKMX MapoOK, [UMCOLLNAKOBbIE,
rMMNCOLEMEHTO-NYLL0/1TaHOBbIE U APYTUE CNOXHbIE COCTaBbl BSKYLUNX
mMaTepuanoB. [WMNCOBble W3NS HA OCHOBE C/IOXHbIX BSXKYLUUX
06/1a4al0T BbICOKMMMW MPOYHOCTHLIMU XapaKTePUCTUKaMW U BbICOKOI
BOAOCTOKOCTbHO.

FMncoBble M rUNCOBGETOHHbIE M3L4eNMSA MO Ha3HayeHWto pasfe-
NAT Ha: MaHenn W NAUTbl NepPeropofoyHble; M34eNus NepekpbITUiA;
NINCTbI 06LWINBOYHbIE ANa CTeH (rMncoBas Cyxas LITYyKaTypKa), KamHu
CTEHOBble U ONOKM, TENJOU30NALMOHHbIE MaTepuanbl U U3LENUs;
apXMTEKTYPHO-AeKopaThBHble feTann (KapHu3sbl, nnagoHbl, pesbba no

raHuy m ap.).
9.3.1. MaHenn v NANTbLI 4NA NEPEropofoK

MnAuTbl ANS NeperopofoK M3roTaBMBatOT M3 TUMNCOBOrO TecTa
WM TUMCO-PaCTBOPHbIX U  TWNCO-OETOHHLIX cmeceid. CpeaHss
MAOTHOCTb TWUNCOBbLIX MAUT 3aBMCUT OT COCTaBa CMecu U crocoba
YNAOTHEHMA W cocTaBnseT B cpegHem 1100-1300 kr/m3. 'mncosble
NAnTbl BbinycKatoTcs pasmepamy 800-400 m 1500400 mm (runco-
KambILUNTOBbIE) TONWMHON 80-100 mMM. TpoYHOCTb Ha CXaTue Cco-
cTaBnset 3-4 Mlla, BNaXHOCTbL N0 mMacce He 6onee 8%. V3rotosneHue
TUMCOBbLIX MJWT BK/OYAET CleAYHoLne TeXHONIOTUYECKUe 3Tarbl:
[l03MpOBaHWe runca, BOAbl, 3anosiHWUTeNed, [06aBOK, YCKOPSAHOLLINX
(nnun 3ameansaOLWmMX) TBEPAEHME U NNACTU(RMKATOPOB; NPUTrOTOB/EHME
B MeLlasikax rmrnco6eToHHOM cMecu, (POpMOBaHME U3AENNIA W CYLUKa.
dopmOBaHWe TUMNCOBLIX MINT OCYLLECTB/ISIETCA MeToJaMu YMn/oT-
HEHWS NAWT BMGpaLMein UM NpeccoBaHUEM.

TexHoNorMyeckas cxema MNPOW3BOACTBA TUMCOBbLIX MAAT A1A
NneperoposioK Ha KapycenbHOM MallvHe npeacTasfeHa Ha puc. 9.4.

'vnc v onunku (MNu Apyrve 3anofiHUTEeNN) € NOMOLLbLIO KOBLUO-
BOrO 3/ieBaTopa 3arpyxawT B OyHKep, MpPOU3BOAAT [LO3MPOBKY
COCTaBNAKIWMNX U NafalT B LIHEK-CMECUTe/b, rfe CMecb ne-
pemeLLMBalOT, 3aTEM CMECh MOAABTCA B FMNCOCMECUTENb, T4e CMeCb C
BOJOW nepemelLnBalOT A0 MOYYEHUS OAHOPOLHOA Macchbl. [OTOBYHO
CMECb 3a/1MBalOT B O4HY U3 CBOBOAHbLIX (HOPM KapyCe/lbHON MaLUWHbI,
3aTeM CTON MOBOPAYMBAIOT Ha APYryH MO3ULMIO U CMECH 3a/1MBAIOT B
cnefytoLlyto cBo6ogHyto thopmy.
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Puc. 9.4. TexHonornyeckas cxema npomvsBOACTBa NAUT AN MepPeropofok
Ha KapyCcenbHON MalLVHE:
1-aneBatop; 2-6yHKep ANs runca; 3-LUHeK CMecuTesb; 4-0yHKep ans
onuIoK; 5-6yHkep a5 fo6aBKN - yCKopuTens TBepAeHUs; 6-rmncocmecu-
Teslb; 7-EMKOCTb A/ MOAOrpeBa Bofbl; 8-KapycenbHas MaluvHa; 9-11eHTou-
Hblil TpaHCNopTéP; 10-BaroHeTKa ¢ NanTamMu; 11-TOHHeNbHas CyLuMKa.

W3penus TBepaeroT HenocpencTBeHHO B (hopmax. M3genusi Bbl-
HUMaKT 13 (POPM MpY NMOMOLLM CheunanbLHOro MexaHu3Ma 1 nofarT
Ha JIEHTOYHbIA TpaHCNOPTEpP, OTKyJa W34enus  YKnafgblBaloT
WTabensiMu B BarOHETKU U OTMPABASIOT B TOHHE/IbHYHO CYLLUUIIKY.

M3rotosneHne runcoBbIX MAUT MOXHO OCYLLECTBAATb MO Kac-
CeTHOW TexHonoruu. Mo 3TomMy cnocoby rMNCOCTPYXXEeUHbI pPacTBop
3a/1MBalOT B KacceTHble (hopMbl, cocTosimne n3 20-24 cekuywmit. Mocne
TBEPAEHUSA UW3LeNna W3BNEKalOT W3 KacCeTbl W [N MNOBbIWeHUs
MPOYHOCTU OTMPABMAOT B TOHHE/bHYIO CYLUMAKY. [leperopogouHble
NAUTbl UCNONL3YIOTCA B HECYLLMUX MepPeropogkax 0OLLeCTBEHHbIX U
NPOMBbILUIEHHbIX 34aHWA.

MaHenn Ans neperopofok - BbIMYCKalOT 60/bWNX pasMepos,
Ha OCHOBE BbICOKOMApPOYHbIX FUMCO6ETOHOB. Pa3mep naHenei mne-
PeropofoK Nno LWMpMHe 06bIYHO paBeH BbICOTe 3Taxa, a Mo A/IMHe
COOTBETCTBYET A/IMHE KOMHaThI, ToNWMHa cocTasnseT 80-120 mMm; B
YaCTHbIX C/y4Yasx, ANMHA NaHenu MOXET OblTb paBHA OTAE/bHbIM
4acTfM KOMHaTBl.

B npouecce M3roToBaeHWs FMNCOOETOHHbLIX NaHenein ofHOBpe-
MEHHO 3aro/iHAITCA [BEpHble MPOeMbl WU Apyrue 4actu. uncobe-
TOHHbIE MaHenn AN YCTPOWCTBA CaHUTaPHO-TEXHUYECKUX KOMHAT
nsrotaenueatoT pasmepamm 2510x1700 mm. CpefHAss MNOTHOCTb

222



rMNCOBETOHHbIX nNaHeneldi coctaBnseT 1400-1500 kr/m3. bonbluas
Macca runco6eTOHHbIX MaHeneli Co3faeT ONpeAeneHHble TPYAHOCTM
npu TennoBoin o6paboTke. AN yMeHbLIEHMS MAcCbl B COCTaB BBOAAT
BO/IOKHWUCTbIE Nerkune 3anoHuTeNu.

Mpy W3roTOBMEHUWM BOSIOKHUCTBIX TUMCOOETOHHBLIX NaHenei, B
KauyecTBe BOJIOKHUCTLIX 3anofiHWUTeNel, UCNOMb3YT AP06/EHHYIO
OYMaXHY0 MaKyfnaTypy, Kamblll, KaHOrM/o, CTeban X/onyaTHUKa,
puca W MWeHWLbl, OTX0Abl TEKCTUbHON MNPOMbILLIEHHOCTU W Ap.
Takune naHenu BbinyckaT pasmepamy 3000x1200 n 2500x600 mm,
TonwmHoi 50 mm. CpefHss MNAOTHOCTb MX cocTaBnseT 800-1100
Kr/M3, MpoYyHOCTb Ha oxatme 3,5 MMa. O6bIMHO TWUMNCOOETOHHbIE
naHenn W3roTaB/MBalOTCA METOAOM npokata. MeTo4om npokata
(hopMoBaHvMe Wu3LeNNA NPOU3BOAAT HA HEMpPepbIBHO [ABUXYLLEAcA
NeHTe, 3aTeM U3LeNna OTNPaBNAT B CYLLUIbHYIO Kamepy (puc. 9.5).

Puc. 9.5. TexHonormyeckas cxema NpPon3BOACTBA MMNCOBETOHHBIX
naHesiein MeToA0M Npokara:
1-npokaTHbIN arperar; 2-pacTBopomelLanka; 3,4,5-6yHkepa co-
OTBETCTBEHHO rurnca, necka, onnnok; 6-403aTop NUTaTeNb; 7-06rOHHbIN
posbraHr; 8-kKaHToBaTe b,

MNCOGETOHHbIE NAUTHI U NaHenu MPUMEHSIOT NPY BO3BEAEHWM
BHYTPEHHMX MEPeropoaoK 3paHuii. W3-3a [OCTATOYHON OFHECTOM-
KOCTU TUMNCOGETOHHbIE MaHenu MCMOMb3YT B KauyecTBe 3alUTHOIO
maTepvana MeTaN/IMyecKUX W [epeBsHHbIX KOHCTPYKUMiA. Mpu nc-
MONb30BaHWU TUNCOGETOHHbIX MAUT W MaHeneli B CaHUTapHO-TeX-
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HWYECKMX KOMHaTax, MOBEPXHOCTb MNaHenei [O/KHAa MOKPbIBaTLCA
BOLOHEMNPOHNLAEMbIMA  KpackaMu WAn  [JoMXHA 0611L0BbLIBATLCA
NANTKaMMU.

[MaHenn TpPaHCMOPTMPYIOT Ha CTPOUTENbLHYIO NOWAAKY Ha
cneumanbHbIX Tpennep-npuLenHbiX aBToMallnHax U 40 MOHTaXKa KX
XpaHAT B Kaccetax, B Lenax 3aluTbl OT aTMOCHepHbIX 0CafKos. B
COCTaB BSXYLMX MaTepuanoB MaHesnel, MCMoab3yeMbiXx MOA4 OC-
HOBaHWA M0M0B, KPOMe runca Ao6aBnsatoT LemMeHT U NyLL0/i1aHOoBble
[06aBku.  TMNCOLEMEHTOMYLL0NAHOBLIE MaHenu WU3roTaB/MBalOT
paBHbIMW pa3MepamMm CTeH KOMHaTbl, ToAwuHoi 50-60 mm. Ansa no-
BbILUEHMA MPOYHOCTU MaHEeNM WX apMUPYIOT AepeBAHHbIMU  KapKa-
camu. [laHenn MOryT BbIMYyCKaTbCA pasMepamy, MOKPbIBAKOLLNMU
OTAEeNbHblE YacTU KOMHaTbl. CpefHAA MAOTHOCTb WX COCTAaBASAET [0
1300 Kr/mM3, NpoYHOCTb Ha cXaTune He MeHee 7 MIMa.

MAuTbl, nNaHenu, W3roToBNEHHbLIE Ha OCHOBE TUMNCOLEMEHTO-
MyLLONAHOBbLIX BXYLWNX WCMOMb3YIOT B CTPOUTENIbCTBE ANA YCT-
poiicTBa CaHUTAPHO-TEXHUYECKMUX KabWH, BEHTUAALMOHHbLIX KOM-
MYHMKaUWiA, a TakKXe AN CTPOWUTENbCTBA HapyXHbIX CTEH OfHO-
3T@XKHbIX XUbIX 34aHUIA.

9.3.2. TMNCOKapPTOHHbIE NUCTHI

Cyxas LITyKaTypKa, Ha OCHOBE TMMCOBbIX BSXKYLIMX, NPeAcTaB-
nseT coboii maTepuan, COCTOAWMIA M3 TOHKOrO C/os 3aTBepAeBLLENO
FMNCOBOrO TecTa, OK/IEEHHOro C fBYX CTOPOH kapToHOM. COBOKYyM-
HOCTb KapTOHa W C/O TMNCOBOro Tecta, 06MafjaeT BbICOKOW Npou-
HOCTbHO. BbICOKYIO MPOYHOCTb TMMCOKAPTOHHOTO AKUCTa Npyu U3rnbe
obecneynmBaeT ABYXCTOPOHHWIA KapTOH. TOHKMWIA CMOin  TUMNCOBOrO
TeCTa, B CEpefiMHe NNCTa, MOXET ObITb NPUroTOBMEH 6€3 f06aBKU WK
C BBEJEHVMEM MUHepanbHOl U OpraHWYeckoi o6aBok. BeefeHue B
COCTaB rUMca BOMOKHUCTbIX OPraHWYecKMX A006aBOK NPUBOAMT K
[OMOSTHUTENTbHOMY YBE/IMYEHWUIO MPOYHOCTY Npu n3rnbe.

MMNCOKapTOHHbIE MUCTbI BbIMYCKAOT AnnHoi 250, 270, 290 1 330
CM, WunpnHoii 120 n 130 cM 1 ToNwWnHOi 10-12 Mm.

OHKM 006nafatoT BbICOKOW MAOTHOCTbKO, XOPOLIMMMK Tenjaou3o-
NAUMOHHBIMWU U 3BYKOM3O0MALMOHHBLIMW CBOCTBAMU, XOPOLIO MOfA-
[Al0TCA peske, Nerko NUAATCA U B HUX JIErKOo 3a61BatloTCs rBO3AM.
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MpocTble TMNCOKAPTOHHbIE NUCTbI UCMOJL3YIOT AN 00/ULOBKM
CTEH U NOTONKOB KOMHAT, WMEKLMNX OTHOCUTESIbHYIO B/IaXXHOCTb
BO34yXxa A0 60%.

[(MNCOKapTOHHbIE JINCTbl, W3rOTOB/IEHHbIE HA OCHOBE Creuu-
a/IbHbIX BNaroCTOMKNX KapTOHOB, MCMOMb3YIOT B KOMHATaX C BbICOKON
BNXXHOCTbIO W A4/1 06/IULLOBKY CAHUTAPHO-TEXHUYECKUX KOMHAT.

MNCOKApTOHHbIE NUCTBI AN Pa3/INUHbLIX LieNieidl BbIMyCKalTes C
OTAENKOW M 06GMNLIOBKOA NMLUEBOA MOBEPXHOCTM 060AMW, MONMMBK-
HUAXN0PMAHBIMK LLITOPaMU C TEKCTYPOi1 fepeBa 1 MpaMopa.

MpuMeHeHWe CyxOl TWUNCOBOW LUTYKATYpKW B CTPOUTENLCTBE
Mo3BO/ISAET YCKOPUTb OTAENOYHble paboThl, CO3aeT YCNOBUSA BefeHus
OTAENOYHbIX paboT B TeueHUW BCEro BpeMeHW rofa. bnarogaps
OFHEeCTOMKOCTM /INCTOB, MX MOXHO WCMONb30BaTb B KayecTsBe 3a-
LMTHOrO CNosi U3AENUNIA N KOHCTPYKLWIA OT AeACTBUSA OrHS.

Bcneacteue CNOXHOW  TEXHOMOMMWM  U3rOTOB/IEHUSA  TUNCOKap-
TOHHbIX /IACTOB W BbICOKO/ CTOMMOCTW KapTOHa, B HaCTOsLLEe Bpems,
HanaxeHa TEXHOMOTMA W3rOTOB/IEHWUA TUMNCOBLIX JIMCTOB HAa OCHOBE
OpraHM4Yecknx BOSIOKHUCTbIX [06aBOK. [puM Npou3BOACTBE TaKUX
JINCTOB, B KAayecTBe OpPraHWYeckUx BONMOKHUCTbIX MaTepuanos
NCMoNb3yOT APOONEHHYIO APeBeCUHY, OYMaXKHYH Makynartypy, Ko-
HOM/0 1 BONOKHA APYrux pacTeHuii go 10% oT maccbl. TexHonorus
NpPOV3BOLCTBA TMMNCOBOMIOKHUCTBLIX SINCTOB MpoCTa M ce6ecToMMOCTb
HeBbICOKa.

MNCOKapTOH W 6e3KapTOHHbIE JIMCTbl KPENATCa rBO3AAMU Ha
KapKacHO-[epeBsHHOe OCHOBaHWe, K APYTMM OCHOBAHWAM KPEMATCS C
MOMOLLbIK TWUMCOKNEEBbIX, MEHOTUMNCOBbLIX U APYTUX CUHTETUYECKUX
MacTuK.

TopueBble 4YacTW TUMCOBOMIOKHUCTLIX MANT HE AO/KHbI WMMETHb
HeZJoCTaTKOB. LLIBbI JO/MKHBI 3aKPbIBATLCA MPUK/IEMBAHWEM Map/u, C
nocnegylowmnM HaHeceHMeM LUMaKNEBKU, WKW pelikamu U3 [epesa,
YrN0BbIMW MNACTMACCOBLIMU pelikaMu.

B nocnefHue rogbl B CTPOUTENILCTBE, PEKOHCTPYKLUUN N PEMOHTE
30aHUIA N COOPYXeHWIA paclumpsieTcs NPUMEHeHWe FMNCOKapPTOHHbIX
nuctos (CK).

Mpn HagoGHOCTU, BMECTO BAXHbIX LUTYKATypHbIX PacTBOPOB,
npuMmeHeHve TKJ/1  KOpeHHbIM 06pa3oM W3MEHSET TEXHONOTU0 W
CKOPOCTb PEMOHTHbIX paboT. Brepsble FKJ/T npumeHsnuck B 1935/36
rogax B r. MoCKBe 1 ero ucnosib3oBaHue npogomkanocb 4o 1950 .
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B HacTofqllee Bpema, B cUCTeMe CTpouTenbcTBa cTpaH CHI™
pacnpocTpaHeHa npoaykuusa qupmbl «KHAY®» K/ TepmaHuu.
KN pupmbl «KKHAY ®» nerku B npuMeHeHWUM, 3KONOTUYECKU YMC-
Tble, PEMOHTHble paboTbl MOXXHO BECTW BO BCE BPeMeHa rofa, nerko
BeAyTCA MOHTaXHble paboTbl. O6wmin cxematuyeckuin sug KN
«KHayha» npefctaBneHbl Ha puc. 9.6 U pasHOBUAHOCTU TUMNCOKap-
TOHa NpeAcTaB/eH COOTBETCTBEHHO BTabn. 9.1 n 9.2,
®opMbl  MPOLOMbHLIX KPOMOK TUMNCOKAPTOHHbLIX JIMCTOB: MpsAMas
(MK), ana 3akpenfieHWs B CyXOM Buge 6e3 3anofIHEHWA LLUBOB;
nonykpyrnaa c nuuesoir ctopoHbl (MJIK), ¢ y4eToM 3anofiHeHus
LUINaKNeBKOM «YHWU(HNOT», 6e3apMUPYIOLLLE NEHTOW; NOAyKpyrnasa u
YTOHYEHHas ¢ nunueBoin ctopoHbl (MYK), yHMBEpCcanbHble KPOMKW,
YUnTbIBAKOLLME 3aMO/IHEHWE LIBOB Kak Mpyv 1 1 2 no3uumax; 3akpyr-
NeHHas (3K), ons 3akpensieHus Mo34Hee C y4yeTOM LUTYKaTypHbIX

paborT.

Tabnmua 9.1.
Pa3HOBI/I,EI,HOCTb F’MNCOKapTOHHOIO NnCTa
Ne HavmeHoBaHue Liser
KapToHa MapKnpoBKu
1 MpocTton (FKJT) Cepblit ony6on
2. Bnaroctoikuii 3enéHbliin Cony6oi
3. [NoBblLLIEeHHasA CONPOTUBIAEMOCTb K Cepblii KpacHbiii
BO3/e/CTBUIO OTKPBITOrO MameHn
4. [NoBblLLIEHHasA CONPOTUBIAEMOCTb K 3enéHbIi KpacHbli
BO3JeMCTBUSIM BIQXKHOCTU
1 OTKPbITOrO MiamMeHu
Tabnuua 9.2.
Pasmepbl pasHoBuaHocTel MK/l
HanmeHoBaHue TonwwnHa, mm LLnpuHa, Mm OnvHa, MM
rKn 8;9,5; 12,5; 14; 16. 1200 OT 2000
Bonee 18 600
rKnB 10; 12,5; 14; 16 1200
noto 12,5; 14; 16 600 o 4000
rKnBoO 12,5; 14; 16 1200

MNCOKapTOHHbIE NUCTbI C YHUBEPCaNbHOW KPOMKOW, mMony-
KPYrno nM YTOHYEHHOW C NULEBOWA CTOPOHbI pasmepamu Mo AJuHe
2500, 3000 MM, wunpuHoA 1200 MM, TonwmHoi 9,5 n 12,5 MM cuu-
TATCA CamMbIMU pacrnpocTpaHéHHbIMK. [na o6pa3oBaHUs rNafKow,
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LUMaKnNéBaHHO MOBEPXHOCTN, KOHeL NncTa AO0JSIKEH 6bITb YTOHYEH-
HbIM, a TaKXXe [OO0J/KEH 6bITb 0becneyeH MPOYHbIM W HE3aMETHbIM
LLIBOM.

npogosibHast

nonepeyHas cCTOpoHa
Puc. 9.6. MMNCOKaPTOHHBIM UCT (TUMbI, BUALbI).

Monykpyrnas ¢ NULEBOIA CTOPOHbI KPOMKa CO3JaeT YC/0BUA 3a-
MOMIHEHUA LWBOB 6€3 MCMOMb30BaHUA apmupyoLleld neHtol. TKJIB un
F'KJ1O npeaHasHayeHbl ANa OTAENKN KOMHAT C BbICOKOIM BNaXKHOCTbHO,
BOAOMOIOLEeHNe NX AOMKHO COCTaBNATL MeHee 10%.

KoagmuymeHT pasmsardeHns B Boge npoctoro KJ1 coctaenset
Kp=0,45, npu nornoweHun BOAbl MPOYHOCTb PE3KO CHUXKAETCH.
ConpoTuBAAEMOCTb K BO3JEWCTBMIO OTKPLITOTO MNAamMeHW fIMCTOB
FK/1O n TKMABO coctaBnseTr He MeHee 200°C. 'MNCOKapTOHHble
nvctel TKA, TKAB, TK/TIO n TK/IBO oTHOCATCA K rpynmne ropto-
yectm -1 (no FOCT 30244); Kk rpynne BocnaameHsemoctn B3
(FTOCT 30402); k rpynne AabiMoobpasytoulen crnocobHocTbio [l
(FOCT 12.1.044); k rpynne TokcnyHocTn T1 (no FOCT 12/1.044).

Mo fonyckaembiM OTKNOHEHUAM pasMepoB CTOPOH, KONUYECTBY
BHEWHUX AetekToB u TpebosaHuam FOCT 6266-97, rmncokapToH-
Hble NIUCThbI MoApasfenstoTcsa Ha fAse rpynnbl: A n B. T1lo To4HOCTH
n3rotosneHusa 'KJ1 rpynnbl A cyMTaeTcqd BbICOKUMMU.

YcnosHoe 0603HadveHne KJT cOCTOMT M3 CReaytoLmx YacTeil:
6ykBeHHOe 0603HayveHme (FKJ1); o603Ha4veHune rpynnsl nucta (A n b);
0603HayeHMe TuNa MNpoAoNbHLIX KpoMoK nucta (YK); undpsl,
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BblpaXatole HOMUHANbHYHO A/IVHY, LUUPUHY W TOAWMHY NMcTa
(MMm); 3HaKmK cTaHgapToB Poccun n MepmaHun.

Mpumep ycnoBHOro 0603HaYeHUs O0ObLIYHOTO TUNCOKAPTOHHOIO
nucta: TK/-A-YK-2500x 1200x12,5 TOCT 6266-97 DIN 18180.
Macca F'K/1 B cpegHeM cocTaBnsieT 10 Kr/m3 3aBUCUT OT pasHOBUA-
HOCTW MCTa W TONWMHBI (Tabn. 9.3).

Tabnuua 9.3.
Macca pa3nuuHbiX pasHoBuaHocTeir FTKJ1/mM2, Kr.
rKn KB FKNo FKABO
[0 TONWMHBI 04HOTO Mo TonwmHe nucrta 6onee 0,85 1 MeHee
nncTa 1,06

[(MNCOKapTOHHbIE NUCTbI NPUMEHAIOT AN BO3BEAEHUA MOJBecC-
HbIX MOTO/IKOB, MEXKOMHAaTHbIX MeperopooK, BHYTPEHHEro WH-
Tepbepa 3faHuii, B 4aCTHOCTWM CTEH, KPOMOK W TOPLOB [BEPHbIX,
OKOHHbIX MPOEMOB.

Pa3HOBMAHOCTb TUNCOKapPTOHHbLIX nuctoB TKJT n TKJ/1O wuc-
NoNb3ylT ANA OTAENKU CYXUX U BaXKHbIX KOMHAT. TKJ/1B n M'K/1IBO
CYXWX, HOPMaslbHbIX KOMHAT C BbICOKOW BaXXHOCTbH) B COOTBETCTBMU
C HOpMamu npaBw/, AEWCTBYIOWMUX B CTPOUTENbHON TENNOTEXHUKE.
Mpu mncnonb3oBanun nuctos FKJIB n FKJ/IBO gna oTthenkm KoMHat
BMAXHbIX W CpeAHeli BAaXHOCTW, MOBEPXHOCTb MX [OMKHA ObiTh
3almuieHa BOLOCTOMKMMM TPYHTOBKaMu, LUNATAeBKaMu, Kpackamu,
KEPaMUYECKUMW MIUTKAMU WAW NOJIMBUHUIXNOPUAHBIMWU MOKPbITUA-
MU. [laHHble KOMHaTbI [O/MKHbI 06ecneynBaTbCs CUCTEMaMU BEHTUNSA-
Lunn, NpesycMOTPEHHbIMWU CTPOUTESIbHbIMW HOPMamu 1 npasuiamm
(CHwuMM). B 3aaHMaX C MOBbIWEHHOM MOXapoonacHOCTbIO, MeTanu-
yeckne W [epeBAHHblE KOHCTPYKLMU [OMXHbI  061ML0BbIBATLCA
K10 n FKNOB.

9.3.3. Ma3orpebHeBblE TUMNCOBbIE NINTHI

MasorpebHeBble rUMCOBbIE MAUTLI M3rOTaB/IMBAKOT U3 TUMCOBbLIX
BAXYLWMX MapoK 4 n 'S, ¢ MWHepanbHbIMU W OPraHUYECKUMU
3ano/IHUTENs MU 1A 6e3 3amofiHUTened, B BUAE NPSMOYTO/bHOIO
napannenenunega. TopueBble K OMOPHble CTOPOHbLI MJAUT BbINOA-
HAKOTCA C NasamMu 1 BbicTynamu (puc. 9.7).
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Masorpe6HeBble TMNCO-
Bble MAUTbI  BbINYCKaKOTCA

r~= %

frot. ! [ABYX BWOOB: MNpPOCTble U
Bnaroctolikue (rmapodobu-

31POBaHHbIE).
v OCHOBHble  cBOWiCTBa
X~-Avil MAUT: CPEAHAs MIOTHOCTb,
Kr/m3 He 6onee-250; pabo-
Puc. 9.7. Ma3orpebHeBble r1NCoBbIe Yasi BNaXHOCTb, % He 6ornee
NANUTLI. - 12; Tlpegen npoYHOCTU
npu cxatumn, MMa - 5,0; npegen npoyHocTy npu mu3rnbe, MMMa - 2,4;
KoathuumeHT TenaonposogHocTu, Bt/M°C - 0,29-0,35; BOgO-

noraouieHne rmapodobumsnpoBaHHbIX NAUT %, He 6onee - 5.; yaenb-
Had ath(PeKTUBHAA aKTUBHOCTb PafMOHYKNMAoB, BK/Kr, He 6onee -
370; rpynna roptoyectn -HT ; naponponyckaemocTtb, M:[Ma/m.u.=0,11.

Ma3orpe6HeBble rMNCOBblE NAWUTLI UCMOML3YIOT NPU YCTPOWCTBE
OZLHO M ABYXC/IOMHbBIX MEXKOMHATHbIX Neperoposok.

9.4. AcbecToLeMeHTHble n3aenns

ACOECTOLEMEHT  WCKYCCTBEHHBbIA  KOMMO3WLUUOHHBIA  CTPOU-
TeNbHbI MaTepuan, NoyyYaemblil B pesynbTaTe TBEPAEHUS CMecK U3
LleMeHTa, acbecTa (10-20% OT Macchl LeMeHTa) 1 BOAbI.

B cocTaBe acbecToLeMeHTa, LEeMEHT BbIMOMHAET (YHKLMU CBSI-
3ytoleid mMaTpuubl, a acbect - [UCMNEPCHOr0 BOMOKHWUCTOrO apma-
TYPHOro Kapkaca. [10/y4YeHHbIi KOMMNO3UT 061aAaeT BbICOKMMMU
CBOWCTBAMM MPOYHOCTU, OFHECTOMKOCTW, BOLOHEMPOHNLLAEMOCTH,
TennonsonauMM 1 atmocepocToiikocTu. B nocnepHee Bpems, B
HEKOTOpPbIX 3apy6eXHbIX CTpaHax MOSBUIMCH MPEAMONIOXKEHUS O TOM,
4TO BOJIOKHA ac6ecTa MMEHT KOHLEpOreHHble CBOCTBA M MO 3TOM
MPUYMHE 3anmpeTuanM MPOM3BOACTBO CTPOMTENbHLIX MaTepuasioB Ha
OCHOBe acbecTa. BTopble NpefnonoXeHMs rnacaT, 4TO MepBble
NPeLnooXeHUs SBAAKOTCA MeponpuaTMEM MO NyTW 3aBOEBbIBaHMS
[OCTOMHbIX MECT KOHKYPEHTHbIX (DMPM Ha MMUPOBOM pbiHKe. Mexay
3TUMW  [ABYMS MPOTUBOMONOXHBIMUA  MPEANONOXKEHUAMN  BeAyTCA
COOTBETCTBYHOLLME MEPOMPUSATHUS.
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9.4.1. CbipbeBble MaTepuasbl acbecToLeMeHTa

MopTnaHaueMeHT. B npou3sofcTBe ac6ecTOLEMEHTHbIX W3fe-
NMIA NCnonb3yeTca MOpTAaHAUeMeHT Mapok M400 u M500. Ans
NPOU3BOACTBA OTAE/IOUHLIX MATepUanoB MNPUMEHAT 6Gefble K
UBeTHble LeMeHTbl. Korga wusfenus noaBepralwTci aBTOK/aBHOW
06paboTKe MCNOMb3YIOT CMeCb MOPTNaHALeMeHTa M TOHKOMO/IOTOrO
KBapua. B npowusBoacTBe usgenuii XenatesbHO WCMOMb30BaTh au-
TOBbI/A LEMeHT. B cocTaBe LEMeHTa KOMMYECTBO TPeXKaibLMeBoro
cunMKaTa fO/MKHO OblTb He MeHee 52%, TpexKa/bLWeBOro antoMu-
HaTta He 60iee 8%. YenbHas MOBEPXHOCTb LEMEHTA JO/KHO ObITh He
meHee 2900-3200 cm2r. MecyaHUCTbIA MOPTNaHALEMEHT MOAyYarT
nyTeM COBMECTHOrO NomMosia CMecu MopTNaHALEMEHTHOIO K/IMHKepPa,
KBapueBoro necka (4o 45%) u runca. TOHKOCTb MOMONa necya-
HUCTOro0 NOpTNaHALEeMeHTa A0/XHa cocTaBnaTe 3200-3600 cm2r. B
COCTaBe LeMeHTa CofepXKaHue JIerkopacTBOPUMbIX LLefoYeil  He
LO/MKHO npesbiwats 0,3%.

AcbecT. AcbecT-npUpoaHbIA MUHepan BONOKHUCTON CTPYKTYpBI,
COCTOSILUMIA M3 BOAHOro unM 6e3BOLHOrO CUAMKATa MarHus, B
HeKOTOpPbIX BUAAX U3 CUINKATA Ka/lbLMs U CUIMKATA HATPUS.

B npousBoacTBe acOeCTOLEMEHTHbIX W3Lenuidi Ucnonb3yeTcs
Xpusotun-acbect (3Mg0-2Si02-2H20). [MaHHbIi BuA acbecta co-
cTasnseT 95% Bcero nponsBoAcTBa acbecta. Pasmep BOJIOKOH acbecta
B AmameTpe 1 MKM, HO Npu rnuipoMexaHuyeckom crnocobe pacnyLuku
acbecToBOro KamHsi, o06pasyloTcAd BONOKHa pasmepamu 0,02 wm.
MpoyHOCTb acbecTOBbIX BOMOKOH cocTaBnseT 600-800 MMa wu
[OCTAaTOMHO BbICOKA 3MacTMYHOCTL. Ecnn pob6aBuTh B cOCTaB Le-
MEeHTHOro KamHs 10-20% ac6ecToBOro BOSIOKHA, MPOYHOCTb Ha pac-
TSHKEHMEe npu mn3rmbe ysenmuntca B 3-5 pasa, YBeMUUTCA U COMpPO-
TUBNAEMOCTb YAapHbIM Harpyskam. AcOecT BblMyckaeTcs 8 cCOpTOB
(o1 0 go 7) n 42 mapok. Bbicokme copTta acbecta uMmetoT 6onee
ONVHHble BONOKHA. B npousBoacTBe ac6eCcTOLEMEHTHbIX W3Lenuid
ncnonb3ytot 3,4,5 n 6 copta acbecta ¢ KOPOTKUM BO/IOKHOM, ANMHA
BOJIOKOH cocTaBnset 0,3-10 mm.

B npousBoacTee ac6ecTOLEMEHTHbIX U3aennin yacTb acbecta (10-
15%) 3aMeHAlT 0a3a/bTOBbIM CTEKIOM WM  LUNAKOMUHEPASIbHOW
BaTOW. B uyacTHbIX ciy4yasx, MOXeT WCMO0b30BaThCA LENNI0/I03a
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HebeneHMBble, BTOPWYHbIA KpadT, LUENIno3a, OymaxHaa Ma-
Kynatypa, JpeBeCHO€ BOJIOKHO W Apyr1e CUHTETUYECKME BOMOKHA.
Bopa. Vcnonb3yemas B Npon3BOACTBe acboLemeHTa BoAa LO/MKHA
6bITb CBOGOAHON OT FAVHUCTLIX MPUMECEd, OpraHNYecKuX BeLlecTs, a
TakkKe MUHepaibHbIX cofieil. B npom3soacTBe acbecToLeMeHTa
3arnpeLLaeTca Ucnoib3oBaHUe NPOTOYHOI, 60NOTHOR, MOPCKOIA BOABI.

9.4.2. TexHonorna NPon3BoACTBa aCOECTOLEMEHTHbIX U3AENNiA

N3rotoBneHne acbecTOLEMEHTHbIX W3L4eNNiA  OCyLLecTBseTCA
MOKpbIM, MOAYCYXUM UK CyXuMm crnocobam ¢opmoBaHusi. MOKpbIM
CNnocoboM wu3fenns BbiNyCKalT nyTeM (DOPMOBaHWUSA CYCMeH3uu, Co-
croswein us 8-16% acbecta n 92-84% Bogbl. MNpy nonycyxom cno-
cobe wn3agenus BbIMyCKalOT NyTeM (OPMOBaHUS CMETaHO06pa3HOl
macchbl, B cocTaBe KoTopol cogepxutcs 20-40% Bogpl. Mpu cyxom
cnoco6e n3aenms BbINYCKaloT MyTeM (POPMOBaHNS acBeCTOLEMEHTHO
macchbl, umetoLLeli B cocTase 12-16% Bogpbl.

TexHonorms  Mpou3BoACTBA  acOECTOLEMEHTHbIX  U3LeNnii
BK/IIOYAET crefyolMe onepaumu: MNOAroTOBKa LUUXTbI, pacnyLika
BO/IOKOH acbecTa, TWaTe/lbHOe MepeMeLUnBaHWe LemeHTa, acbecTta u
BOAbl, (hOPMOBaHWeE U3LeNWNiA, TBEPLEHME, MeXaHNYecKas 06paboTKa.

AcbecToBas LWKNXTa roToBMTCSA M3 acbecta HECKObKMX Mapok, ¢
TeM, YTO6bl 06ecrneynTb BbICOKYK NAOTHOCTL Y BOAOYAEPXKMBAIOLLYIO
CNOCOBHOCTb.

TexHOMorMs pacnyLumMBaHna NPOMCXOAMT B [BYX CTafMAX: Ha
nepBoi cTaguu - MexaHuyeckas 06paboTka Ha 6eryHax wnu Banko-
BbIX MallWHaxX, Ha BTOPON CTaguu - B roffeHAepe-nywimMTene um
rmapomMexaHMyecKMx annaparax NpPoUCXoAuUT pasfeneHune acbecTta Ha
TOHYalilne BOMOKHA. [lpM CyxoM U nonycyxom crocobe pac-
nylnsaHne acbecta MOXHO MPOM3BOAUTL C MOMOLLbIO Ae3nHTerpa-
TOpPOB.

MpurotoBneHne acbecTOLEMEHTHON CMecu OCYLLEeCTBASETCA Ha
Pas/MYHbIX YCTaHOBKaX B 3aBWCUMOCTU OT CMocobda Mpou3BOACTBa
n3genui.

MpurotoBneHne ac6ecTOLEMEHTHOW CYCMeH3UWM NPOU3BOAAT B
ronneHgepax wam Typ6ocmecutenax. Mpu atom acbectoBas cyc-
NeH3ns, pacnylleHHas rnapasBfMyecKMMm crnocobom nepemMelLnBaeTcs
BMeCTe C LEeMEHTOM W AononHuTenbHoii (97-86% BoAbl B COCTaBe
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cycneHsun) Bofoi. MepemelumBaHye acb0LeMeEHTHOrO pacTBopa npu
MOMyCyxoM CMnocobe OCYLLeCTBASKOT B ABYX CTagwsx: CHadvana
nepeMeLlnBalOT CyXuMe KOMMOHEHTbl B MeLlaske, MOTOM MepemMe-
lWIMBaHME B MEPUOAMYECKMX OGeToHOMeWwankax. ®opmoBaHue u3fge-
NUIA  BLINOAHAET 3ajayy BbITECHEHMA JULLHEA BoAbl W3 COCTaBa
acbecTOLEeMEHTHOM MacCbl U NPUAAHWUS U3LENNSM COOTBETCTBYHOLLEN
(hopMbl 1 pa3mMepos.

dopmMoBaHME SINCTOB acbeCTOLEMEHTHbIX W3AeNUA  MOKPbIM
CNoco6om NPOU3BOAWNTCS Ha KPYyrnoceTyaToli (POPMOBOYHONM MallMHe,
npu 3ToM nonyabprkatbl acbecToLeMeHTa B BUAE LMUAMHAPOB
CHMMAKT ¢ (POPMOBOYHOI MallVHbI, MOC/Ae Yero ¢ NOMOLLbLI Mpecca
WAn  BONMHOOGPA3YIOLWMX YCTAaHOBOK MPOWM3BOAAT  MpeccoBaHue
(pnc.9.8).

Puc. 9.8. Cxema (pOPMOBOYHOW MaLLMHbI ANS MPOM3BOACTBA
ac6ecTOLEMEHTHBIX MN3Le/uiA:
1-meTannueckas BaHHa; 2-xenob Ans nogaym acbecToLeMeHIHOM Macchbl;
3-neHTa KoHBeliepa; 4-NpyKNMHOIA Bas; 5-Croii acbecToLEMEHTHO
Macchbl; 6-BaKyyM-Kopob6Ka; 7-hopMaTHbIii 6apabaH; 8-BeayLLUWi Ba;
9-HaTshKHOIN Banuk; 10-6apabaH, OOTAHYTbI METaNIMYECKON CETKOMA.

TBepaeHne ac6ecTOLeMEHTHbIX W3AENWA COCTOUT M3 ABYX 3Ta-
MoB: MEepBMYHOE TBEPAEHWE A0 AOCTMXKEHMS| MPOYHOCTM, obGecneyu-
BatOLlell TPaHCMOPTMPOBKY W3AeNWs Ha TeppuTOpuMio 3aBofa W
TBEPAEHNE 40 JOCTVXKEHWUS MapOYHOI MPOYHOCTH.

232



OTdopMOBaHHbIE U34eNNUA XPAHATCA B HOPMasibHbIX YC0BUSAX B
TeyeHWn 6-8 yacoB, Mocne Yero TBEPAEIOT B NPOMAapPOYHbLIX Kamepax
npun Ttemnepatype 50-60°C B TeueHum 12-13 wyacoB. [lepBuYHOE
TBepAeHMEe TPYOHbIX W MOAOCOHbLIX W34eNWiA MPOM3BOAAT B BOAHLIX
bacceitHax, TemnepaTtypa KOTOpbIX He Huxke 20°C, B TeueHum 3-8
yacoB. TBepAeHue M34ennid, Ha OCHOBE NOPTNaHALeMeHTa, A0BOAMTCA
[0 KOHUa Ha YTeMNeHHbIX CKMafCKUX MOMELLeHNAX B HOPMaJibHbIX
YCNOBUSAX B TeyeHUW 7 CYTOK. TBepAeHue Wu3Lennii Ha OCHOBe
MecyaHMCTOro NopT/iaHALEeMEHTa OCYLLECTB/IAETCA B aBTOK/aBax Nog
pasneHuem 0,8 MIMa npu Temnepatype 172-174°C B TeyeHumn 12-16
4acos.

Onepauus MexaHW4yeckoli 006pabOTKU UM3JeNniAi NpousBoAMTCA
nocne nepBMYHOrO WAM OKOHYATENbHOrO TBEPLEHWUA: pe3Ka Yr0BbIX
TOPLOB, pe3ka OOKOBbIX CTOPOH TPy6, OTKpbiBaHME (hacoK AN
HanopHbIX Tpy6 u ap.

9.4.3. Pa3HOBMAHOCTM acOeCTOLEMEHTHbIX U3enuni

K pa3HOBUAHOCTAM acOOLEMeHTHbIX W3[enuiAi OTHOCATCA: Kpo-
Be/lbHble, CTEHOBble, OTAE/I0YHbIEe, MOrOHaXHbIe TPYObl W cneuunanb-
Hble U3Lenus.

K KpoBenbHbIM acHecTOLeMEHTHLIM W3JENUAM OTHOCATCA
cnegytowme: acbecTOLEMEHTHbIE BOMHWUCTbIE fINCTbl  PasfIMYHOro
npouns 1 (HacoHHble YacTW K HUM, MNAOCKUE NAUTbl MOKPbLITUS
60/bWLINX pa3MepoB, AapMUPOBaHHbIE KOHCTPYKTUBHbIE HACTWbI,
naHenn, M3roToBfIEHHble METOLOM 3KCTPY3UW, KPOBE/IbHbIE MAUTKK
OIS ManoaTaXHbIX 3f4aHuin u gp. BonHucTble nNpoduanpoBaHHbIe
nmctel (puc. 9.9,a) NpomM3BOAAT MNPOCTbIM, CPefHUM, BbICOKUM W
YHUPULMPOBAHHBLIM NPOPUASMNA.

OnnHa npogmnupoBaHHbIX NUCTOB cocTaBnseT 1200-3300 mm,
war BonHbl 115-350 mM. Macca m3genuin 9-98 kr, npegen NPoYHOCTU
npu n3rnbe coctasnsiet 16-24 MlMa.

B HacTosiLee Bpems NPOGMIMPOBaHHbIE UCTbI AIMHOA 1750 MM,
TMna 40/150-6 wn 54/200-6 (BbicOTa BOMHbI/A/NHBI  BOMHbI-TO/MLLMHA)
NPUMEHSIOT 418 NOKPLITUS KPOBE/b YKU/bIX U CEeNbCKOXO3ANCTBEHHbIX
3naHuiA,  Tuna 54/200-7,5 ucnonb3yloT ANs NOKPbITUS KPOBeNb Mpo-
MbILLJIEHHbIX 34aHWIA, COOPY)XEHWIA CeIbX03MPOM3BOACTBA.

233



BonHuctble nuctbl gnuHoi 1250 mm, Tuna 30/130 u 40/150
NCNOMIb3YIOT ANS MOKPbITUA KPOBE/b Masio3TaXHbIX W WUHAUBUAY-
afbHbIX 34aHWiA. [ng NOKPbITUS KPOBENb MPOMbILIEHHbLIX 3[aHWIA
NpeaycMOTPEH BbIMYCK BOAHUCTbIX nucToB BK anuHoi 3300 MM,
Tnna 145/350. Mpu NOKPbITUM KPOBENb MPOGUANPOBAHHLIMWU INC-
TamMy B KayecTBe (DaCOHHbIX feTaneil WCNOMb3YKT: BOMHUCTbIE-
KOHbKOBbIE, YMPOLLEHHbIE-KOHbKOBbIE, TMepeKpbliBaeMble .M Mepe-

KpbiBatoLLue, 1 YrioBble.
KpynHopa3mepHble niocKue
NUCTbI BbIMYCKaKOT AMHOIN 2000-
3600 MM, wwupuHoii 1200-1500
MM W TONWWHOW 4-12 wMm.
ApPMUPOBaHHbIE  KOHCTPYKTUB-
Hble HacTunbl (puc. 9.9,6) wuc-
MoNb3YOT MPU MOKPbLITUM KPO-
Be/lb CeNbCKOX03ANCTBEHHbIX
Puc. 9.9. KpoBesibHble ac60LeMeHTHbIE MPOWU3BOACTBEHHBIX 34aHWUHA Mpo-

) o0 Ovm'q:”””: - netom 9 MeTpoB. CTanbHyl0
) MPOCTOR MPO(ANMAPOBAHHSIA apmaTypy YyCTaHaBNMBalOT Ha
BOTHNCTLIN NCT, 30HY PaCTHKEHUS KOHCTPYKL UK
6) apMMPOBaHHbIA KOHCTPYKTUBHBINA yp PyKLM.
HaCTIN AN ycuneHus nNpUMEHsIOT

CTaNbHblE MOJIOChI MPAMOYTO/b-
HOIO CEYEHUS WU KPYMHbIE CTa/lbHbIe CTEPXHM.

AcCOOLEMEHTHbIE NaHenu, WU3roTOBfIEHHbIE METOAOM 3KCTPY3uUn
MCNONL3YIT AN8 MOKPbITUS 6Ge3yepAadHbiX KPbI MPOMbILLIEHHbIX
30aHnil. T1OBEpXHOCTb TaKWX NaHesnell MOKPbIBAOTCA PYNOHHLIMY
rMAPOUN30NALNOHHBIMK MaTepuanamu.

MaHenn TonAWMHOW 120-180 MM MPUMEHAOT 419 MNOKPbLITUS
KpbIlW, TOAWWHON 80 MM NPMMEHAIOT A8 NOABECHLIX MOTOMKOB.
MaHenn BbIMYCKAKTCSA LWMPUHON 595 (rnaBHbIA) n 295 Mm (BCMo-
mMoratenbHbliA). Ons 6e3uepfadyHbiX MOKPLITUA NaHenu WU3roTaBiu-
BalOT ABYX BWAOB: B BMAE KOPOOKU, HYTPO KOTOPOW YTEnjeHo Tem-
NOU30AUMOHHBIM CI0EM; W TPEXCNOlHble nNaHenu, CobpaHHble U3
BOJIHUCTbLIX NNCTOB. 10 Ha3HaYeHWIO MaHenn noapashensTca Ha [Ba
BMaa: acbouemeHTHas naHenb psgosas Al n kpaesasd AMK. AnvHa
naHeneid 1500-3000 mm, wupuHa AIlM-700 mm, AlK-347 MM,
TonwmHa 120 mMm. KpoBenbHble acboLeMEeHTHble MIOCKUE MAUTKM
npefHas3HayeHbl A0S Man03TaXHbIX CEIbCKOX03AACTBEHHbIX 34aHUi 1
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WHAVBUAYaANbHOTO cTpomTensctea. ManTtku pasmepamu 400x400 mm
MCMonb3yloT vawe. KpenjeHwe nNAWTOK  OCYLLECTBASETCA MO
[epeBAHHON MNOCKOW WA 0OpEeLleTKe OLMHKOBaHHbIMU TBO3AAMM.
Mpegen NPoYHOCTM Npu u3rnbe NAMTOK cocTaBnsieT 24 MIla, Mapka
no Mmopo3ocToiikocTu F50.

CteHoBble u3genuda. Ha ocHoBe ac6ouemeHTa MpPoOU3BOAAT
cnefylowme CTeHOBble W3LeNus; BOMHUCTbIE NUCTbI, 60NbLUEpa3-
MepPHbIE M/OCKME NIUCTbI, NMaHenu W MNAWTbl, MOyYaeMble METOLOM
3KCTPY3UWN, HapPyXHble CTEHOBble MaHenu, MojiyyaemMble Ha OCHOBe
[epeBAHHbIX U acbOLEMEHTHbIX KapKacoB. BOMHWUCTble NUCTbI Npu-
MEHSAIOT NPU BO3BELEHUUN CTEHOBbIX KOHCTPYKLMIA HeoTanjuBaeMbIX
MPOMbILLIEHHbIX 3[aHWA.

OnnHa nuctoB 06bIYHO cocTaBnseT 2,5 M. o npodualo OHu
noapasgensatTca Ha 40/150 wn 51/177 (cpegHe eBpOMencKuii npo-
thunb). K 60MbllepasMepHbIM /IMCTaM OTHOCATCA acboLeMEeHTHbIe
nsgenna annHoin 2000-3000 MM, wupuHoir 1200-1500 mm v TON-
WMHOW 4-12 MM. BonbluepasmepHble NUCTbl UCMONb3YHOT B MPOM3-
BO/ACTBE MEPeropofoUHbIX KOHCTPYKLMIA W TPEXCNOMHbLIX NaHenew, B
cepefvHe KOTOPbIX MOMELLEH TEenja0M30NALUNOHHBIA cnoii. 3JKc-
TPY3MOHHbIE NaHeNn 1 NAUTbI AAUHOW J0 6 METPOB, LIMPUHOR Ao 750
MM W TOAWMHOA 60-180 MM MCNONbL3YKT B KayecTBe CTEHOBbIX
KOHCTPYKLMIA 1 neperopogok. MNMpon3BoACcTBO MX OCYLLECTBASETCA C
obecneyeHnemM TennOU30NALMOHHBIMU MaTepuanamu (NoayxecTKUMU
NAMTaMU MUHEPaNbHOW BaTbl) UK nycToTenbimu (puc. 9.10).

Puc. 9.10. Okc-
TPY3UOHHbIE ac6o-
LIeMEHTHbIE NaHenm

Meperopojok:

a) yrnoBble;
6) nepekpbiBaemble
(nepekpbIBatoLLME).

JKCTPY3MOHHbIE CTEHOBbIE MaHenu, Mpou3BoAUMbIE  (DUPMOi
«[bxoHC MeHBunn» (CLUA), nonyyaemble Ha OCHOBE aKpUIOBbIX
NOSIMMEPOB, MOKPbITbl  LBETHbIMA KOMMNO3ULMAMMK, Ob6ecrneynBaro-
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WMMU BbICOKYHO [ONMOBEYHOCTb, MCNOJL3YIOT MPU BO3BELEHUN XU-
NbIX N 06LWECTBEHHbIX 3faHWiA (418 CTEH NOLXKUNA).

HapyXHble CTeHOBble acboLeMeHTHbIe MaHeNn BbIMYCKalTCA Ha
OCHOBE lepeBAHHON0 Kapkaca TPEXCNOMHBLIMU C TENOU30ALMNOHHBIM
cnoem B cepeaunHe (puc. 9.11). OHM NPUMMEHAKOTCA B Ka4yecTse
Hapy>XHbIX CTeH Mpu C60PHOM WM MOHOIMTHOM crnocobe BO3BefeHUs
XUMbIX U KUPNNYHBIX 3[aHWUA.

[OnuHa naHeneli coctasnsieT 2980 n 5980 mm, BbicoTa 2780 MM, 1
3280 mm, TonwuHa 160 1 210 mMm.

JNncTbl, ncnonb3yemble 4N HapYXXHOW CTOPOHbI NaHenei, moryTt
OblTb FNagKUMU U penbeHbIMKU, CepbiMU W 6GenbiMK (Ha OCHOBE
6en0ro LEMeHTa), a TakKXe LBETHbIMW (Ha OCHOBE LBETHbIX LEMeH-
TOB).

[ekopaTuBHble nsgenus. [ekopaTuBHble acbOLEMeHTHble W3-
Jenus no cnocoby opraHusauMu gekopauuun nofpasfenstoTcs Ha [ge
rpynneil.

Puc. 9.11. CteHoBast acboLemMeHTHas NaHesb.

K nepBoii rpynne OTHOCATCA creaytolne ac60LeMeHTHbIe
NIACTbI: penbedHble, OKpalleHHble MO TOMWUHE GeNbIMW 1 LBETHBIMM
LeMEHTaMW WM MOBEPXHOCTb  MOKPALWIEHHbIE, MOKPbITbI  MU-
HepaNbHbIMI VAN CUHTETUYECKMMU KpacKamu, a TakKXe LBETHbIMM
CbiMy4YMU MaTepuanamu (LBeTHble MECKW, TOMYEHHOE CTEKNO U Ap.).
JlncTtoBble U3aenMs MoryT 6biTb MPOCTBIMW - pefbedHbIMU - WK
CNOXHbIMU  pefibeHbIMW.  OHW  NPUMEHSIOTCA  MPU  OFPaXKAeHUM
6aNKOHOB, NOAXel, NaBUNbOHOB, MpK OTAENKe BecTu6lonen u or-
PaXKAEHUN NECTHUUHBIX KIETOK, CAHTEXKAOWMHOB 1 pyr1X MeCT.
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Ko BTOpoO# rpynne AeKOpaTUBHbLIX acO0LEeMEeHTHbIX IMCTOB OT-
HOCATCA: OKpalleHHble KOMMO3ULMOHHBLIMU BSXYLLMMU MaTepuanamu
HEOPraHNMYecKoro MPOUCXOXAEHNSA; OKpalleHHble CUHTETUYECKUMMU
amManAMM N Kpackamu; MOKPbITblE MAEHOYHbIMU MaTepuanamu. Ux
PEKOMEHAYIOT UCMOMb30BaTh MPU OTAE/IKE BHYTPEHHEN U Hapy>XHOW
CTOPOHbI 3AaHuiA, OrpaXXAeHUN 6aNKOHOB, NOMXKUIA 1 APYTUX MECT.

MoroHaxHble acbouemeHTHble u3genusa. K HUM OTHOCATCA
LNMHOMEpHbIe U3fenus - LWBennepa, NOJOKOHHUKMW, OKOHHbIE CNBSI,
yacT¥ napaneta W [Apyrue wusgenus, npoU3BOLUMbIE METOLOM
akcTpy3un. LLIBennepa MCNONb3YWT B  KayecTBe  KapKacCHbIX
3/1EMEHTOB A/19 U3rOTOBMIEHNA CTEHOBbLIX NAUT U NaHeneln.

Tpy6bl. Ha ocHOBe acboLemeHTa M3roTaB/MBalOT HanopHble U
6e3HanopHble Tpy6Obl. HanopHble Tpy6bl paccuuMTaHbl Ha pabouee
faeneHve 0,8-1,8 MIlla n nogpasgenatotca Ha knaccbl: BT 6, BT 9,
BT 12, BT 15 n BT 18. AcbouemeHTHble TpyObl MPUMEHAIOT ANs
YCTPONCTBa BOAONPOBOLA U BOLOOTBEAEHWS B HACEEHHbIX MYHKTaX.
OnuHa Tpy6 coctaBnset oT 3 M 40 6 MeTpos, a AnameTp 100-500 mm.

BesHanopHble Tpy6bl (BHT) HaxogsaT npumeHeHMe npu npoBe-
OEHUW CUCTeMbl NMHWUIA Nojayn rasa U He(TW, KaHAM3aLUOHHBLIX U
OPEHAXHbIX AUHWA. JIMHWIA cucTembl Mojayy OTXOLOB MpW CTPOU-
TeNbCTBe KabeNbHbIX CeTel, AbIMOBLIX U BEHTUMALMOHHbIX KaHasoB.
Ac6oLeMeHTHbIe TPyObl CUCTEMbl MOJAYM rasa MOryT WCMOfb-
30BaTbCA Mpu gaBneHunax rasa go 0,5 Mla.

TpyObl cMCTEMbl NOAayM rasa AO/DKHbI BbIMYCKATbCA C rasoHe-
NPOHULAEMbIMU MOKPLITUAMU C BHYTPEHHe CTOPOHbI, Tepmonna-
CTUYHBIMU PYNOHHBLIMW MaTepuanamy Tuna noanaTUiIeH, NOAUNpPo-
NWIEH WAX KOMMO3ULMOHHBLIMW MacTUKaMU Ha OCHOBE 3MOoKCuaa,
nonuatupHoro nonumepa. CoefMHEHWE KaHa/IM3aLMOHHLIX Tpy6
[OJIKHO OCYLLEeCTBNATLCSA acboLeMeHTHbIMU MyTamu. Horga moryT
MCMOMb30BaTLCA U YYTYHHbIE MY(TbI.

CneynanbHble acboueMeHTHble n3gennsi. Ha ocHoBe acboue-
MeHTa NpoM3BOAAT BEHTUNALMOHHbIE KOpO6a AN CUCTEM OYULLEHUA
MW BeHTUNAUMKM Bo3ayxa. Kopoba u3rotasnMBatOT C KPYribiM WK
YeTbIpeXrpaHHbIM CeyeHVeM W, ANA yAo6CTBa COeAUHEHUsA Apyr C
OPYrom, ¢ ABYyX CTOPOH WM C OfHOI CTOPOHbI OTKPbITbIMU. [ninHa
Kopoba cocTtaenseT 300x300 MM npu TONWMHe cTeHoK 10 mm. K
cneuuanbHbIM - acOOLEMEHTHbIM — U3LeNNAM  TakKXKe  OTHOCATCA:
NoNyLUUAUHAPLI, NpeAHa3HayYeHHble AN8 3aWuTbl TENJA0M30ALUOH-
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HOro cfios B cucTeme Tpy6 nojayu Tenna, 3N1EKTPOU3ONALUOHHbIE
[OCKM, KpynHopasMepHble (40 5 MeTpoB) ABYXCKATHblE JIACTHI,
npefHasHa4yeHHble ANA MOKPbITUA KPOBAW NIETHUX [LOMOB W Apyrue
nsgennsa. OTxodbl MPOM3BOACTBA acbOLEMEHTHbIX u3gennin (1-8%)
MCNOMb3YIOT NPU U3rOTOBMEHUN U3LeNUIA B HEGONLLUKUX KOMMUYeCcTBax
B MPOW3BOACTBE MOTaHAKHLIX WU3L4eNUiA METOAOM 3KCTPY3UM U Kak
CbIpbé 418 NPOM3BOACTBA MUHEPASIbHON BaThl.

9.5. 13genmna Ha OCHOBE MarHesnasbHbIX BSXYLLMX

B pesynbTaTe TBepAeHWs TUlaTe/IbHO MNepeMeLlaHHol cMecu,
COCTOSILLEA M3 MarHesvanbHbIX BSXKYLLMX, MOSyvyaeMble Ha OCHOBE
KayCTMYeCcKOro mMarHesuta UnvM JO/0MUTa, 3aTBOPEHHOrO B pacTBOpe
X/IOPUCTOr0 MarHWs ¥ OpraHUYeckux 3anonHWTenei, Noay4varTCs
OpraHoOMuHepasbHble U3AENns.

MarHe3nasnbHble BSXKYLLME XOPOLIO CXBaTblBAOTCA OpraHuye-
CKUMW 3amMofIHATENSAMU U COXPaHAT WX OT THMeHWs. Ha ocHoBe
MarHesnanbHbIX BSXKYLMX MOAy4YalT (UOPONNTOBbIE W KCUNOAN-
TOBble M3AeNns.

KCWMNoAMT WCKYCCTBEHHbIA KOMMO3ULMOHHLIA MaTepuan, mno-
NyyaeMmblii B pesynbTaTe TBepAeHWs TLlaTeNbHO MepeMeLLaHHoiA
CMecU, COCTOALLEl M3 MarHesmanbHbIX BsKYLLMX, 3aTBOPEHHOrO B
pacTBope X/iopuga MarHWs W ApeBecHoi onwunku. Onsa ynydiieHus
HEKOTOpbIX CBOWCTB KCWMONMMTa B COCTaB BBOAAT TaNibK, acbecT,
KBapL, Necok v Kpacku. CpefHss MAOTHOCTb KCW/I0AWTa COCTaBnseT
1000-1200 kr/m3 npoyHocTb Ha cxatue 30-40 MIa, kKoappuuneHT
TennonposogHocTu B cpegHem 0,3 BT/(m°C).

Ha ocHoBe KcunonuTa BbINyCKalTca 6e3WwoBHble Mofbl. Mpu-
rOTOBJ/IEHNE KCUJIO/IMTOBOW CMECK OCYLLECTBNAETCS HernocpeiCTBEHHO
Ha MecTe Ha3HayeHWs, CMeCb YKNafblBatOT Ha 3apaHee MOArOTOB-
NEHHOe OCHOBaHWe, BbLIPABHMBAIOT Y METOAOM BMOpPaLMM YINOTHAIOT.

Kcnnonutosble nonbl 06/1af4a0T CBOWCTBaMM NOrioWarb Tenso u
3BYK, XOpPOLIO COMPOTUBASKTCA WCTUPAHWUKO W OUHAMWYECKUM Ha-
rpyskam. OHM MCNOMb3YHTCA B 34aHNAX B YC/IOBUAX BNAXHOCTU.

Ha ocHoBe kcunonnta MeTofoM MPeCccoBaHWs MOMyYalT YeTbipex
M LWEeCTUFPaHHbIE M/IUTKU, MOAOKOHHWKM W ApYyrue orpaxpjarouine
n3genns. NoBepxHOCTb KCUOMNTOBBLIX U3LeNWIA KpacsaT nog Mpamop,
ManaxuT u gpyrue.
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Pn6PONUT TENNOU3ONALMOHHBIA MaTepuas, Noayyvaemblii nyTem
(hOpMOBaHWA W TBEPAEHMS CMECU, COCTOsLLe M3 MarHesuasbHbIX
BSXKYLLMX W APEBECHOW CTPYXKM  (Mnn wepctn). dubponutHble
NAUTKA UCNONL3YIOT 418 TENAOU30NALMKN CTEH, MEX-3TaXKHbIX nepe-
KPbITUIA, HMXHEA 4YacTW MOM0B 3[aHWii N BO3BEAEHMSI MEPeropook.
OcCHOBHble CBOICTBa M 061acTb MPUMeHeHNUs hnbponmTa Noapo6bHO
npegcrtasneHsl B 14 rnase.

9.6. AKBanaHesb - LeMeHTHble NANTHI

AKBanaHefnb - 3T0 IMCTOBOW MaTepuas, MoayyaeMblii Ha OCHOBe
MeJ/IKO3ePHNCTOro Kepam3nTo6eToHa, Kpome a4pa U 60KOBbIX CTOPOH
KOTOPOro BCe NMOBEPXHOCTW apMUpPOBaHbl CTEKNOCETKON (puc. 9.12).

[na ycuneHns KOHeYHOl 4acTu [/IMHbI, akBanaHenu LONOJHK-
Te/IbHO apMUPYIOTCS CTEK/I0BONOKHaMu (pumc. 9.13).

AKBanaHenbHble NAWTLI BbiNyckaloTea gupmoli «Knauf USG
Sustems» ®PI. AkBanaHesibHble MAUTbl  MpefHasHauyeHbl A4
BHELLHeiA W BHYTPEHHel u4acTeli 3gaHuid. [AWTbl  BbINyCKalOTCS
KOHBENEePHOI TeXHOMNOTne.

B KoHBeilepe KepamM3UTOOETOH, apMMPOBAHHbIA CTEK/TOCETKON
(rmapothobHbIMM 1M Aapyrumn  gobaskamu), GopMumpyeTcs B Buae
HenpepbIBHOW fleHTbl. Ha MOBEpPXHOCTb MaHen M HaHOCUTCS >KUAKOe
LeMEHTHOe TecTo. HenpepbiBHaa neHTa CPe3aeTcs B HY>XHbIMU
pasmepamu. BepxHfs CTOpOHA MaHenu rnajkas, TbljbHas CTOPOHa
WwepoxoBartasd. MAUTbl KpenaT wWypynaMmu, KPOUTb MaHenu MOXXHO
LMPKYNISPHO MUAOIA NAN HOXOM.

BHyTpeHHMe akBanaHesbHble MNAUTbI NPUMEHAKOTCA MpPU BO3Be-
[LEeHUN KapKacHO-06/ML0BOYHbLIX MEPeropojoK, MOABECHbIX MOTOJ-
KOB, Npu 06/1MLLOBKE CTEH U KOM- MYHMKALMOHHbIX LUAXT, B MOMeLLe-
HUSAX C BM@XHbLIMU YCMOBWAMM, T.e. 6acceiiHax, KOMHaTax CTUPKMU,
CTONOBbIX, rapaXkax U NoA3eMHbIX KOMHaTax.

[na BHYTPeHHUX akBansHeNnbHbIX MNAWUT LONYCKaeMble OTK/IOHe-
HWA YCTaHOB/IEHbI NO [JIMHE W MO LUMPUHE COOTBETCTBEHHO i 3 MM
+2 MM, no TonwmHe +10%. OnA HapyXHbIX akBanaHesbHbIX MAnT
[onyckaeMble OTK/IOHEHWA MO [f/WHe, LWIWPUHE W TOJLWUHE YcC-
TaHOBMEHbI COOTBETCTBEHHO +0,2; +0,2 1 +4%.
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MNoka3aTtenu

LWupuHa, mm.
OnnHa, mm.

TonwuHa, Mm.

LWnpnHa 900 MM NAnTbI
MWUHUMa/IbHBIA paguyc npornba, m
WwmpriHa 300 mMm
Macca, Kr/m3
CpefHsis NNOTHOCTb Kr/M3
BogonornowyeHre no macce, % He
6onee
BnaxxHoCTb Npy BbIXO4e U3
npegnpuatus, % He 6onee
MpoyHocTb Npu 13rmbe, MMa He
6onee
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AKBanaHesb
BHYTPEHHSS
900
1200

12,5
3,0

15
1000
20

Tabnmua-9K.
AKBanaHenb

Hapy>XHas!

900

1200;
2400;2500

125

3,0

16
1100....1200
15
4

10



LLlenoyHoii nokasarens, pH 13 13

TennonpoBoaHOCTb, BT/(M°C) 0,35 0,32
MaponpoHeliaemocTb, MAla/m - 0,38
"pynna OrHecTonKocTH r r
MOopO030CTOIKOCTb, LMK - 75
Tabnvua 9.5.
JonyckaeMble paspeLLeHHbIe OT- Konuuyectso  Macca naur,
K/IOHEHWUS Pa3MepoB M/nT, MM navT Ha 1M2  Kr He 6onee
4MHa LUMPUHA TONUWMHA  MOBEPXHOCTb
667+3 500+2 80+1 30 334
100+1 41,6
900+3 300+2 80+1 37 27,0

Hapy>XHble akBanaHe/nbHble NAUTbI NPUMEHSHOTCS NPU KapKacHOM
CTPOUTENbCTBE W PEMOHT» (hacafioB 3faHMWiA. AkBanaHenn Ha
OCHOBaHMA KpensaTcs CneuuanbHbIMK LypynaMu, Nnocne 4Yero HaHo-
CMTCS LUNAKNEBOYHbIVA CNONA, LUBbI 3aKPbIBAOTCA, U HAHOCMTCS MO-
CNeAHNIA OTAENOYHbIA cnoii. X MOXHO KpacuT Mocfie HaHeceHMs
LUINaKNEBKM.

KOHTpONbHbIE BONPOCHI

1. YTo TaKoil aBTOKNAaB W KakKMe XUMWYECKMe Mpoueccbl npo-
MCXOAAT B NpOLiecCe aBTOKMaBHOW 06paboTKM.

2. Pacckaxute 0 MOArOTOBKE CblpbeBbIX MaTepuanos CUU-
KaTHOrO KMpMu4a 1 ero cBOMCTBax.

3. Pacckaxunte o NeHocuInKare 1 rasocuamnkare.

4. PacckaxuTte 06 M3gennax Ha OCHOBe runca.

5. UTo Takoe runcooTheNIoUHbIe TUCTbI?

6. Pacckaxure 0 TeXHOMOrMM acboLEMEHTHbIX U3LeNUA.

7. YTto Takoe akBanaHesb?



JononHnTenbHas nnutepartypa
KPbibbeB N.A. CTpouTenbHoe MaTepuanosegeHue: - MoOCKBa.:
«Bbicwasn wkona», 2002.
2. Mapukosa E.B., ®omunyesa I.H., Ennsaposa B.A. Martepunano-
BeAeHMne (Cyxoe cCTpouTenbcTBO) - MockBa.: M3gaTensCkuid LEHTP
«Akagemus», 2010, 300 c.

HopMaTUBHbIE LOKYMEHTHI
MexXrocygapCcTBeHHble CTaHAapThl

FOCT 379-95  Kupnu4 1 KamHU CUSIMKATHbIE. TeXHUYecKme yc-
noswus. BsameH MOCT 379-79.

FOCT 7025-91 Kwupnuy 1 KaMHU Kepammnyeckue U CUSIMKaTHbIE.
MeTofbl onpegeneHns BOLOMOI/OWEHNA, MAOTHOCTU W KOHTPONSA
MOpOo30cToliKocTu. B3ameH TOCT 6427-75, TOCT 7025-78.

FOCT 6266-97" JInCTbl TUNCOKAPTOHHbIE. TeXHUYEecKue Yycno-
Bua. BzameH TOCT 6266-89.

FOCT 8747-88-N3penmsa acb6ecToLeMeHTHbIE NMCTOBbIE. MeTofbl
NCMbITAHWIA.

FOCT 18124-95 JlncTbl ac6ecTOLUEMEHTHbIE MNOCKKeE.

FOCT 30301-95.M3p0enuns acbectouemMeHTHble. TexHU4Yeckue yc-
noswus.

FOCT 30340-95 /lncTbl acbecTOLEMEHTHbIE BOMHUCTbIE. TEXHU-
YeckKue ycnosums.

FocypapCTBeHHble cTaHAapThl Y36eKncTaHa

O'z DSt 673-96-V3genus acbectouemeHTHble. HomeHknatypa

nokasartesnei.
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FMABAX

BUTYMHBIE U AETTEBBLIE BAXYLWNE U
MATEPUAJIbI HA X OCHOBE

Kntouesble cnoBa: MPUPOAHbIA BUTYM, He(hTSHble GUTYMbI,
pacTS>KMMOCTb, TBEPAOCTb, rngpousonaums, pyéepous, ®osnb-
romson, u30A, TOMb, MacTWKa, 3MynbCus, acanbTOBble pac-
TBOpbl, acha/ibTO6eTOH, MOANDUKATOPLI, MUHepasbHble [o-
6aBKM, BOLOCTOMKOCTb, Tennoum3nyecKkne CBOWCTBA, TeEpPMU-
yeckas JecTpyKuus.

1°.1. O6uwue cBegeHUn

B cTpouTenbcTBe BUTYMHbIE U AerTeBblE BAXYLLME UCMOMb30BASU
M3 fanekux BpemeH. Takue BsXyLMe OblIM  NPUMEHEHBbI B
CTPOUTENbCTBE MCTOPUYECKUX ropofoB Erunta, BasunoHa, [Mpeuunu,
LleHTpanbHOW A3un Npyu rMAPOM30NALMN NOA3EMHbIX YacTei 34aHuni,
3alMTe OT COMEBLIX PACTBOPOB MOPTOBLIX COOPYXeHWiA. C pasBUTUEM
HepTepo6blun 1 nepepaboTkM HedT B cepefuHe 19 Beka Oblno
paclUMpeHo MPOU3BOACTBO HE(TAHbLIX OBUTYMOB U MaTepuanoB Ha WX
OCHoBe. K BUTYMHbLIM MaTepuasiaM OTHOCATCA MNPUPOAHbIE BUTYMbI,
acanbToBble MOPOAbl, HepTAHble (MCKYCCTBEHHbIE) OWUTYMbl W©
ryJpOH.

MpupoaHble GUTYMbI - BA3KAA XWAKOCTb WAW TBepAble BeLle-
CTBa, KOTOpble COCTOAT W3 YrNeBOLOPOAHbLIX COEAUHEHWIA U CMecK
HeMeTa/IMYECKUX MNPOU3BOAHBLIX. HedTsHble 6UTYMbl 06pa3oBanuch
B pe3y/nbTate oKucneHus (nonsapusaumu) HeTU; UMEET YepHbId uan
TEMHO-KOPUYHEBbIA LBeTa. OHM BCTpevalTca B6M3M  HE(TAHbLIX
3a/1eXeil B YUNCTOM BUAE B KAUeCTBe NMOL3EMHbIX 03P U /INH3, a TakKxXe
BNUTAHHOM COCTOSIHUM B FOpHble MOpPoAbl (M3BECTHAKK, NecHaHuKu).
N3-3a fetnuMTHOCTM © [OPOrOBM3HbLI NPUPOAHOro 6GUTyma ero
MCMONb3YIOT B Ka4YecTBe BUTYMHbIX /1AKOB.

ActhanbToBble NOPOAbl - FOpHble NOpPoAbl (M3BECTHSAK, A40/0-
MWUTbI, NECYAHWKN WU Ap.) BNUTaHHbIE NPUPOLHLIM OUTYMOM B KO/MK-
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yectBe 5-20%. Pa3HbIM CMOCOG0OM M3 TFOPHbLIX MOPOA OTAensieTcs
6uTYyM wnu nocne ApobneHUs BBOAAT B COCTaB acasbTOBbIX pac-
TBOPOB W 6eTOHOB. BUTYM M3 acthanbTOBLIX MOPOL OTAENAeTCsA MyTem
pacTBOPEHUS B ropsiyeil BoAe UM OpraHUYecKUX pacTBOPUTENAX, Kak
6eH30n, xnopoopmM, ckunugap, cynsthug yrnepoaa.

HedpTaHble GUTYMbl - MPOAYKT OPraHM4YecKoro cuHTesa Hed-
TAHOrO Cbipbs. B 3aBUCMMOCTU OT TEXHOMOrMWU nNepepaboTKM HedTy
OUTYMbl MOAPA3fensoTCas Ha cnefyloline pasHOBUAHOCTWU; oOcCTa-
TOYHbIA 6GUTYM nocne MeperoHkn u3 HedyTn (rygpoHa) 6eH3uHa, Ke-
POCMHA M Macen; OKUCMEHHbIA GUTYM, MOMYYEHHbIA NyTeM MPOLYBKW
B TyApOH BO3Jyxa C [MOMOLLbIO CreLuuManbHbIX annaparos; Kpe-
KWHIOBble OWUTYMbl, MOMYyYeHHble MNyTeEM KpekuHra (pasnoXeHus)
He(hTU 1 HE(hTAHLIX Macen Npu BbICOKMX TeMNepaTypax.

FYOPOH - OCTaTOYHbIA NPOAYKT MOC/e NeperoHKM MacnsHUCTbIX
(hpakumii M3 MasyTa, KOTOpbIA fiBNsSieTca He(hTenpoAyKTom. [yapoH
ABNSETCA OCHOBHbIM CbIPbEBLIM MaTepuanoM Mpu MosiydyeHun butyma
WA B CaMOCTOATENbHOM BWAE WCMOMb3YeTCHs MpWU MNPUrOTOBAEHWUU
[LOPOXHbIX PacTBOPOB U GETOHOB.

K ferTeBblM maTepuanaMm OTHOCATCH AeroTb M NeK-MpPOoAyKThl
MEepPeroHKM KameHHOro Yrns, ApeBecuHbl, FOpPHYMX CnaHues B 6e3
KMCNOPOAHOI cpefe.

FMApOu30NALMOHHBIE U KOMMNO3ULNOHHbIE MaTepuasbl Ha OCHOBE
6UTYMOB M [erTs WCNOMb3YKT B LIMPOKUX Maclitabax B CTpPoOM-
TeNbCTBE XUMbIX, NPOMbILUAEHHBLIX TMAPOTEXHUYECKUX COOPYXKEHWUA,
aBTOMOOW/IbHBIX AOPOr M aspogpomMoB. [lyTem BBeAeHUS B COCTaB
6uTymMa U AerTa pasfnMyHbIX MOAUMEPOB, PEe3WHbI U AUCMEPCHON
apMatypbl  BO3MOXHO MOMYYUTb KOMMO3ULUOHHbIE BSXYLME W
mMaTtepuasbl Ha X OCHOBE C Y/yULLEeHHbIMU CBOMCTBAMMU.

10.2. BUTYMHble BAXYLLMe BellecTBa

10.2.1. CocTaB 1 CTpOEHNE BUTYMOB
AneMeHTapHbI coCTaB 6UTyma cnefdyrowmii: yrnepog 70-80%,
Bogopog 10-15%, cepa 2-9%, kucnopos 1-5%, asoT 0-2%. 3Tn

3NeMeHTbl B COCTaBe 6UTYyMa HaxoAsaTcs B BWAE Yr/NeBOAOPOAHbLIX
paanKanoB v UX COeAUHEHWIA C CEPOiA, KNCIOPOAOM U a30TOM.
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CocTtaB 6UTymMa COCTOMT M3 achanbTeHOB (TBEpAble BELLECTBA),
CMOJT 1 Macen; BCce CBOMCTBA OUTyMa 3aBUCST OT COOTHOLUEHWIA 3TUX
COCTaBNAOWMX. AchanbTeHbl COCTOST M3 BbICOKOMOEKYNAPHbIX
YrNeBo0POA0B U MX MPOM3BOAHBLIX C MONEKYNAPHO Maccoii 1000-
5000, nnoTHocTb Bblwe 1 i/cm3. B coctaBe achanbTeHOB ObiBalOT
KapbeHbl K Macna W kKapbouabl, KOTOpble He pacTBOPAKTCA B
OpraHMyecknx pacTBOpUTENsX, TBEPAYK 4acTb 6GUTyma cocTaBiser
YrneBoLOpObl-NapaguHbI.

CMonbl - amopdHble BellecTBa C MOMEKYNSAPHOA Maccoit 500-
1000, NnNOTHOCTbLIO OKOMO 1r1/CcM3.

Macna - yrneeogopofbl C MONEKYnspHOA Mmaccoii 100-500,
NNOTHOCTbIO He 6onee 1r/cm3.

Burym no cocTtaBy fBNSeTCA KOAMOULHOW CUCTEMOR, a ac-
(hanbTeHbl, CMOMbI U Macna HaxogaTCs B AMCMEPCHOM cOCTOSHMU. B
coctaBe 6uTyma acthanbTeHbl (18-20 MKM) 06pasytoT a4pa, BOKPYr U3
cMon U mMacen o6pasytoTcs ckopnynbl. Ecnm B cocTaBe 6uTymMa
achanbTeHbl COCTaBNsAn, OOMbLWIYH YacTb WX TBEPAOCTb, Temnepa-
Typa pasmsryeHuss U XpynkocTb MOBbILEHHas M HA06opOT Npu yBe-
NINYEHUMN KOSIMYECTB CMOJST U MaceNl GUTYM ObiBaeT MATKUM W Nerko-
pacTBopuMbIM. Hu3Kas MonekynsipHas macca macen v cmon 6utyma
NMPUBOAWT K YBE/IMYEHMIO ero maacTUyHocTu. lMpu yBeIMUEHUN KO-
nuyectBa NapaguHa 6onee 5% MNpPUBOAUT K MOBBILIEHUIO XPYMKOCTH
ouTy™ma.

Mpn nony4yeHUn CTPOMTENbHLIX MaTepuanoB M3 6uTyma obpa-
6aTbliBalOT Cregyrowummn crnocobammn: nytem nporpeea 6utyma npu
TemnepaType 140-170°C, pasmsaryatoTca CMO/Sibl U 06GecnevmBaeTcs
MOSIHOE pacTBOpPeHMEe B Mac/ie, GUTyMbl PacTBOPAIOTCS B 3€/1€HOM
He(hTAHOM Macne, Nakoine, TEXHUYECKOM KepoCcuHe U Jpyrux op-
raHMYeCKNX pacTBOPUTENAX; MONYyYalT BUTYMHbIE 3MYNLCUM U NACTbl
C NOMOLLbI 3MYNbraTopoB M MCMOMb3YIOT MPU MOAYYEHUN KOMMO-
3MLMOHHBIX CTPOUTENIbHBIX MaTepuasos.

10.2.2. CBolicTBa 6UTYMOB

®du3myeckme coictea. K cTpouTensHbIM CBOMCTBAM OUTYMOB
OTHOCATCS TMAPOOBHOCTL, aTMOCEPO U KOPpO3uiiHas CTOMKOCTb,
BbICOKas Ae(hOpMaTMBHOCTL W Ap. pacn/iaBieHus 6utyma npu gei-
CTBUM TemnepaTypbl W PacTBOPUMOCTb B OpraHMYecKuX pacTBOpU-
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Tenax ynpouiaeT BefleHUs rnApoM30NAaLUUOHHbIX paboT U TEXHOMOMMI0
KOMMO3ULMOHHBLIX MaTepUanos.

MnoTHocTb 6MTYMa B 3aBUCMMOCTM OT COCTaBa HaxopgATcd B
npegenax 0,8-1,3 r/cm3. KoahduumeHT TennonpoBOAHOCTM 6UTyMa
0,5-0,6 BT/(m °C); TennoemkocTb 1,8-1,97 kIX/(kr°C); koadpgm-
LMEHT 06bEMHOTO paclimpeHus npu Temnepatype 25 °C B npegenax
+5107-8 107 0C .

TepmoOCTOKOCTL OUTYMa onpefensetrcs nyTem nporpesa npu
Temnepatype 160°C B TeyeHMM 5 4acoB W MaTepuas CUUTaETCA
TEPMOCTOKNM, eC/ln NOoTepsi MacChbl He NpeBbllaeT 1%. TemnepaTtypa
camoBocnnameHeHuns 230-240°C. CogepkaHue B cocTaBe 6uTyma 0,2-
0,3% BOAOPACTBOPUMBIX BELLECTB OMpeAensieT BOAOCTOMKOCTb
matepuanoB u3 6uTymMa. BUTym sABNSETCA 3NEKTPOU3ONSALMOHHBIM
marepuanom.

P N3NKO-XMMMUYECKNE CBOINCTBA. [10BEPXHOCTHOe HaTsXXeHue
npu Temnepatype 20-25°C cocTtaBnseTt 25-35 r/cm2

KonuyecTBo MONSAPHLIX KOMMOHEHTOB B COCTaBe GUTyma onpe-
[enseT cuennsaemMocTb €ro ¢ MUHepaibHbIMW HANOAHUTENSAMMU W 3a-
nonHWUTENsMU. BUTYyM € MOpOLLIKaMKM WM3BECTHSAKA W fofoMuTa o6pa-
3yeT NPOoYHble XEMOCOPOLUMOHHbIE cBA3W. pu 3TOM KaTuoHbl Caz+ K
Mg2+ 06pa3ytoT aKTUBHbIE LIEHTPbI BEICOKOT0 YPOBHS.

B aTmoctepHoi cpefe matepuanbl Ha GUTYMHO OCHOBE MO MC-
TeYeHNW BPEMEHW MOJ BO3AENCTBUEM COTHEUHbIX SyUel 1 KUCNopoja
CTaperoT, U YXyALIaTca nX cBoincTBa. Mpy 3TOM KOIMYECTBO CMOJT 1
mMacen YMeHbLIaeTcs W B pesynbTaTe YBe/MYMBAETCA XPYMKOCTb
O6uUTyMa, Peonornyeckne CBOCTBa 6GMTyMa 3aBUCUT OT cocTaBa M
CTpOeHus ero. MpoyHoCcTb 6UTYMa 3aBUCUT OT KOMMYECTBa achanbTa,
CMO/ 1 Macen.

Xumuyeckue ceoiicTBa. CTpouTenbHble MaTepuanbl Ha OCHOBE
O6VTYyMa CTOMKM B LLeN0Yax C KOHUeHTpauwneii 1o 45%, K hocqopHbIM
kucnotam ( Ao 25%), cepHbIM Kucnotam (Ao 50 %), consiHoW KucnoTe
(oo 25%) wun ykcycHoli kucnote (go 10%). B a30THbIX cpegax
OWTYMHble  MaTepuanbl He CTOWKW. Koppo3uilHas  CTONKOCTb
OUTYMHbIX MaTepuanos MO3BOMIAET MCMNONb30BaTb WX MNpy 3awuTe
Xene3obeTOHHbIX, MEeTaNIMYEeCKUX W APYTUX BULOB KOHCTPYKLUWUA B
arpeccuBHbIX cpefax.

®u3nko-mMmexaHmyeckme ceoicTea. KayectBo u o6nactb npu-
MeHeHUsA OUTYMa 3aBUCAT OT TBEPLOCTU, PACTHXMUMOCTU W Temrie-
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paTypbl pasmsryeHus. TBepLoCTb 6UTYMa onpefensieTcs ¢ NOMOLLbHO
neHeTpoMeTpa MO ry6uHe MNPOHUKHOBEHMS UrMbl. Yem 6ofbLue,
rnyébuHa npoHuKaHua wurnabl  (TOYHOCTb  0,1MM), TeM MeHblle
TBEPAOCTb GUTYMa.

TemnepaTypa pasMsryeHus 6uTyma onpefensieTcs ¢ MoMOLLbHO
npmbopa «KonbLOo W wap». o 3ToMy cnocoby Lwap B Kosble C 6u1-
TYMOM, MpW HarpeBaHWyW BOAbl B €MKOCTW, MO BAWSHUEM CO6GCT-
BEHHOI Maccbl MPOXOAWT CKBO3b KOJbLA, U UMEHHO 3Ta TemnepaTypa
BOLbl CUMTAETCA TemMnepaTypoi pasMsaryeHms 6utyma. PacTsxmmocTb
6uTymMa onpegensieTca ¢ NomoLbio AyKTunomeTtpa. Obpasey B hopme
BOCbMEPKW pacTArmearoT 4o 06pbiBa npu Temnepatypbl 25°C 1 UMeH-
HO npefen o6pbiBa B CM 03Ha4yaeT AYKTUIbHOCTL 6utyma. Camo-
BOCM/laMeHeHWe 6UTyMa onpefensieTca MyTeM pasorpeBa ero B cre-
uManbHOM npubope A0 NOsBAEHMS niameHW. Temnepatypa camo-
BOCM/IAMEHEHWSA WrpPaeT BaXHYIO POMb MpW TEXHONOrMW CO3LaHWS
KOMMO3NLMOHHbIX MaTepnanos.

Butym MapkupyeT», M0 BA3KOCTM (TBEpAOCTW), TemmnepaTtype
pasMAryeHns M pacTsHXKMMOCTU; Mapka onpegensieT 06nacTb npume-
HeHUa 6GuTyma. B 3aBMCMMOCTM OT 06n1acTu MPUMEHEHUA OUTYM
noapasfensieTca CTPOMTENbHbIA, KPOBEMbHbIA W AOPOXHbIA. Oc-
HOBHble (JU3NKO-MeXaHNUeCKMe CBONCTBA NpmBeeHbl B Tabnuue 10.1.

Tabnmuya 10.1.
OCHOBHble (h3NKO-MeXaHNYecKne CBOCTBA He( i MHbIX BUTYMOB

Temnepatypa MpoHnKaHme PacTskumocTb npu
Mapka 6utyma  pasmardyeHus. °C - urnbl npu 25°C, Temnepatype 25°C,
He MeHee 10 mm CM He MeHee
CTpouTeNibHble BUTYMbI
BH 50/50 50 41-60 40
BH 70/30 70 21-40 3
BH 90/10 90 5-20 1
KpoBenbHble 6UTyMbI
BHK 45/180 40-45 140-220 He HopmupyeTcst
BHK 90/40 85-95 35-45
BHK 90/30 85-95 25-35 -»-
LopoXHble BUTYMbI
BHZ, 200/300 35 200-300 He HopmupyeTca
BH/ 90/130 39 91-130 65
BH[ 60/90 43 61-90 60
BH/, 40/60 51 40-60 40
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HehTAHble GUTYMbI NEpeBO3AT B AePeBAHHbLIX 604Kax, GuAoHax,
6apabaHax u3 haHepbl U MeTan1-haHepbl, OYMaXKHbIX MeLlKaxX. butym
B 60/IbLUMX KOMMYeCTBax MepeBO3AT B XKENE3HOLOPOXHbIX LMCTEPHAX,
060pyA0BaHHbIX CUCTEMaMM pa3orpesa, uan nnatopmax. XpaHeHue
OUTYMOB OCYLLECTBASETCA B CreumnasibHbIX 3aKpbITbIX CKagax wau
nof HaBecamy, 3alMLLAIOLLNMKN OT aTMOCHEPHbIX (haKTOPOB.

CTpouTenibHble OWTYMbl MCNOMIb3YIOT NpPU  WU3rOTOB/IEHUM ac-
(hanbTOBLIX PacTBOPOB U OETOHOB, MAaCTUK, 3MYNbCUIA W APYrux
KOMMO3ULMOHHbIX MaTepuanoB. KpoBenbHble GUTYMbI MCMOMb3YIOT
Npy NOAYYEHUN PYNIOHHBIX U MaCTUYHbIX U30AALMOHHBLIX MaTepuanos
AN KPOBESIbHOTO MOKpPbITUA. Mpu 3TOM MATKME GUTYMbl BMUTbLIBAKOT
B TEXHWYECKWU/ KapTOH, acbecTOBY TKaHb W fpyrue. TBepgble
6UTYMbl HAHOCST Ha MOBEPXHOCTb PY/IOHHOTO MaTepuana. JopoxHble
OGUTYMbl MCNOMbL3YIOT B CTPOUTENLCTBE aBTOLOPOr UM a3pOAPOMHbIX
MOKPbITUIA.

10.3. [ érTeBble BAXYLLME BeLW,ecTea

[értn obpasyloTca npu pasorpeBe KaMeHHOro u 6yporo yrns,
roploumx cnaHues, Topda ¥ ApeBecuHbl, B cpede 6e3 Kucnopoga.
[leroTb BA3KUIA mMaTepuan TEMHO-KOPWYHEBOIO LIBETA, CMArYaloLwmnincs
npy BO3AENCTBMM TemnepaTypbl.

MMpn NonyyeHUM CTPOMTENbHLIX MaTepuasnoB B OCHOBHOM, WC-
MOMb3YIOT KaMEHHOYTOJbHbIA AeroTb, KOTOPbIA 06pa3yeTca kak no-
60UHbLI NPOAYKT MpW MOMYyYeHUU KOKCa B METaNNypruyveckoin npo-
MbILLIEHHOCTKW. [pn nepepaboTKe 1 TOHHbLI KAMEHHOMO Yrns Ha KOKC
obpasyetcs nopsigka 30-40 Kkr gerTs.

KamMeHHOYronbHbIA  AeroTb nogpasfensieTcs Ha  cnegytoume
BUAbl: CbIPO [eroTb, MEPEeroHHbIA AeroTb, NeK U CMecb AerTei.
Pa3HOBUAHOCTN KaMEHHOYTFO/bHOI0 Aerts: a) HWU3KOTEMMepaTypHbIii
[eroTb, KOTOpbIA 06pasyeTcs B MpoLecce MOSYKOKCOBaHWA npu
Temnepatype 50-60°C; ero nnotHocTb 0,85-1 r/cmM3 LBET TeMHO-
Oypblii; 6) AeroTb KOTOPbIA 06pasyeTca Mpu MOMYYEeHWM KOKca Mpu
Temnepatype 1000-1300°C. MnotHocTb ero 1,12-1,23 r/cm3
Temnepartypa pasmardyeHms 40-70°C, Xugkasa v TBepL0-BsA3Kasa yepHas
XUAKOCTb.

Mek obpasyeTcs Npu NeperoHKe KameHHOYrofbHOro gerta. Mpu
neperoHke o6pasyloTca crnegylouiMe BellecTBa: JierkMe Macna
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(]180°C), beHonbHbIe thpakymm (180-210°C), HathTanMHOBbIE (hpakLumm
(210-230°C), aHTpaueHoBoe Macno (go 360°C). [Mek BeLLecTBO
YyepHOro upeta, NAOTHOCTL 1,25-1,28 r/cM3, B cOCTaBe MMEETCS Bbl-
COKOMOJIeKYISipHbIEe  YI1eBOAOPOLHbIE COEAMHEHUS U  CBOOOAHbINA
yrnepop 8-30%.

CMellaHHble [ertv Mofay4yarT nyTeM nepemellnBaHus gerrei,
MeKoB U AerTeBbiX Macen (aHTpaLeHOBOe Mac/io u ap.) uan o6e3Bo-
XUBAHUEM CbIpbIX AerTeil. Bf3KOCTb M Temnepartypa pasmsardyeHus
perynupyroTcs nyTeM W3MEHEHWS COOTHOLLEHMA neka u macen. [e-
rotTb COCTOMT M3 YI/eBOAOPOAOB apomaTuyeckoro psga. KameHHo-
YrO/bHbIA AeroTb COCTOUT U3 TBEPAbIX (HEPACTBOPUMbIX) BELLECTB.

CsoiictBa pferta. CBoilcTBa AerTs 3aBUCAT OT COOTHOLUEHUS
macesl, CMON 1 TBePAbIX cocTaBnsatowmx. MnotHocTb gertsa 1,25 r/fcm3,
C yBenuyeHMem KOMYECTBA Macesl M CMOS YMEHbLUAETCA BA3KOCTb.
Temnepatypa pasMArvyeHus [erta MeHblle MO0 CPaBHEHWU C
nokasatensimu 6utyma. ATMOCHEPOCTOMNKOCTb AerTS HaMHOr0 HUXe
Nno cpaBHEHMWIO ¢ 6UTYMOM. B cocTaBe Aerts B 60/bLUOr. KOMUYeCTBE
NMeeTCAa HEeHacbILeHHbIE YINIeBOLOPOAb!, YTO OTPULATE/NIbHO BUSET
Ha CTOMKOCTb B  Ofe, BO3AEWCTBMIO KWUCNOpPOAA U COJIHEYHOM
paguauun. McnapeHve Macen 13 ero coctasa, YaCTUYHOE BbIMblBaHWe
(hEHONMbHbIX COEAUHEHWIA MNPUBOAUT K YCKOPEHWHO cTapeHusi. B
pe3ynbTate CTapeHus [eroTb CTaHOBUTCA XPYMNKMM W CHUXKAeTCH
rnapodobHble XapaKTePUCTUKN.

BMoCTOMKOCTL AerTa Bbille MO CPaBHEHUHD C GUTYMOM, NpUyn-
HOI, KOTOPOW ABASETCA HanMuMe B COCTaBe ero geHona (Kap60n0Boli
KNUCNOTbI), YTO yBenuumBaeT GakTepuumgHocTb. [lekn Ha OCHOBe
Jerta ABnseTcA ALOBUTLIMW W MO3ITOMY ChefyeT cobnwofaTb Mepsbl
6e3onacHoCTu.

10.4. ActhanbToBble pacTBOPbI M GETOHbI

Mpy NpUroToBNEHMM acthanbTOBbIX PacTBOPOB WM GETOHOB MMK-
POKOMMO3UT U3 He(TAHbIX GUTYMOB W AUCMEPCHbIX HamonHWUTenei
SBNSIETCA BSXKYLUMM. B cocTaBe BSXKYLLEro AUCNEPCHbIV HanonHUTENb
YMEHbLUAET pacxof 6uTymMa ¥ YyBeNMYMBaeT ero TBEPAOCTb.
MwuHepanbHbIA NOPOWOK MOoAy4yatoT MyTeM MOMOMA W3BECTHSIKA,
[ONoMMTa, acbecTa, LUMAKOB, 30Mbl M Ap. MPUPOAHBLIX U UCKYCCT-
BEHHbIX KaMeHHbIX MaTepnanos.
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MpoyHOCTb acthanbTOBbIX BSXKYLUMX 3aBUCUT OT COOTHOLLEHUS
6uTyM-HanonHutens B/H n nnoTHOCTM 3aTBepAeBLUEr0 MUKPOKOM-
nosmTta. ONTUManbLHOe COOTHOLWEHMe B/H focTuraeTcs npy cosgaHum
TOHKOro cnos 6utyma BOKpPYr 3epeH HanonHutens. O6pa3oBaHue
Takon (UOPMNNAPHOA MUKPOCTPYKTYPbl actanbTOBOTO BSXKYLLErO
NPUBOAMT K 3HAUYNTE/IbHOMY YNYYLLIEHWNIO CBOWCTB KOMMO3WUTOB.

B kauecTBe MenKOro 3anofiHuTens Ans acthanbToBbIX PacTBOPOB
M GETOHOB WCMOMb3YIOT OUYMULLEHHbIE MPUPOLHbIE U UCKYCCTBEHHbIE
neckn. KonnyectBo MblEBUAHBIX W FIMHUCTLIX NPUMECei B cocTaBe
necka He [O/MKHO npeBblwate 3% Mo Macce. B kKayecTBe KpynHOro
3aMoNHUTENS UCMOMb3YKT TFOPHbIA W PEYHOn rpaBuid, LIebeHb Ha
OCHOBE MMOTHbIX U MOPO30CTOMKUX MPUPOSHBIX KaMeHHbIX MarTe-
puanos, rpaHynMpoBaHHble MeTannypruyeckue wnaku. OcafoyHble
nopogbl (M3BECTHAK, LONOMUT U ApP.) UMEKOT MOBbIWEHHYO aAresnto
K 6UTymaMm, MO3TOMYy PEeKOMEHAYeTCa WX LIMPOKOEe MPUMEHEHNE.
MOpO030CTONKOCTb LWEOHA AO0/MmKHa ObiTb He MeHee F50, pacxof
6uTyma B ac(anbTOBbIX pacTBOpax cocTaBnseT 9-11% no macce.

ActhanbTOBbIA pacTBOP M3roTaB/MBalOT B 3aBOACKUX YCMOBUAX B
cneumanbHbiXx  nogorpeeaembix  (140-170°C) cmecutenax. Ac-
(hanbToBLI PacTBOP MPUMEHSIETCS B CTPOMTENbCTBE TPOTyapos, Mo-
NOB MPOMBILUIEHHbIX 3[aHWA W CKNafoB, FMAPOU30NALUK MIOCKMX
KpbILW, B Ka4eCTBe OCHOBaHUM 418 NANTOUYHbLIX N NapKeTHbIX MOJIOB U
B Ap. MecTax. PacTBOp BbIpaBHMBAKOT C MOMOLLbIO PYUHbIX Bblpas-
HuBaTenei, N ynaoTHAIT MEXaHNYECKUMW KaTKaMu.

AcanbToBble 6eTOHbl  W3roTaBAMBalOT MNyTeM  YMNJOTHEHUS
KOMMO3UTa, KOTOPbI COCTOMT U3 acthasibTOBOrO BSXKYLLET0, MESIKMX U
KPYnHbIX 3anonHuTeneii. CoiicTBa acanbTob6eTOHa 3aBUCAT OT
KayecTBa coOCTaBa MOPUCTOCTM BXYLero. MopucTocTb achanbTo-
6eToHa 5-7%. [NOTHbIA actanbTOOETOH MOPUCTOCTbIO MeHee 5%
ABNSETCSA BOLAOHENPOHULAeMbIM. YBe/inueHre MOPUCTOCTU NPUBOAUT
K CHVXEHUI0 MOPO30CTOMKOCTM U MOBbLILIEHUIO BogonoraoweHus. C
LIe/Tbl0 YBENMYEHUS BUOCTOMKOCTM B COCTaB achanbToO6eTOHA BBOAAT
aHTUCENTUKMN.

LlenecoobpasHa HeNpepbIBHOCTb CTPYKTYPHbLIX YPOBHEN, TO €CTb
BSKYLLEEe 3aNONHAET MEX3epPHOBYH MYCTOTHOCTbL necka (10-15%), a
PacTBOp 3amnofHAET MEeX3epHOBYIO MYCTOTHOCTb KPYMHOro 3anof-
HuTena (10-15%). MpumepHbIAi cOoCTaB actanbTHOrO pacTBopa U
acthanbTo6eTOHa npuBedeH B Tabn. 10.2.
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Tabnuua 10.2.
MprmepHble cocTaBbl acPanbTHOro pacTeopa u 6eToHa

CocrtaB, % no macce

aunc-
Hasgarve — Bu- ;?g"ﬁ::; MepcHbIl  ne-  LWe- 22:
TYM cMONA HamoMHW-  COK  GeHb or
Tenb
ActhanbTHble
pacTBOpbI B - i 2 % - 7
MNek-
CMOMNNCTbIE - 15 4 n 62 - 8
pacTBOpb!
AcanbloeToH 7 - - 3 30 60
Meko6eToH - 812 2-3 5-10 35-40 4045 -

MpoyHoCTb, AeopMaTUBHOCTb acdanbTOBbIX U AerTeBblX KOM-
MO3WLMOHHBIX MaTepuanoB 3aBUCUT OT TeMnepaTypbl OKpYXXatoLlei
cpeabl. Hanpumep/ npoyHocTs npu coxatun npu 20°C n 50°C co-
cTaBnget 2.4 Mrlla'l, 3.8-1.2 MIlla COOTBETCTBEHHO.

AchanbToBble W [erTeBble pacTBOpPbl M GETOHbI YKNaAblBalT B
ropsyem, TensjaoM W XOJIOLHOM COCTOAHMMU. ActhanbTo6eTOH YKia-
AblBalOT npu TemnepaType 140-170°C. MMpurotosneHne acganbTo-
6eToHa B ropsYyem COCTOSHWM COCTOMT W3 CNefyHLWMX OCHOBHbIX
MPOLLECCOB: CyLUKa AUCNEPCHBIX, MENKUX W KPYMHbIX 3anofHUTeNel
M nporpes mx npu temnepaTtype 180-200°C; fo3upoBKa M nogava B
CMecuUTeNb; NOAO0rpeB GUTYMHOrO BAXYLLEro npu Temnepatype 150-
170°C 1 nepemMeLLVBaHNE B CMeCUTeNe C 3arnoHUTENAMMU,

M3roToBneHHbI B 3aBOACKMX YCNOBUAX, acasibTO6ETOHHbI
pacTBop MNepeBO3AT CheLuManbHbIM aBTOTPAHCMOPTOM, 060pYL0BaH-
HbIM MoforpesaTefieM WAM B TepMoce. B uyacTHbIX cfydyasx, Ha
6/1M3KMe paccTosHUA acanbTo6eTOH NepeBO3AT aBTOCaMOCBanamu.
AchanbTo6eTOH YKNaAblBaloT, BblpaBHMBAKOT W MPECCYOT C MOMO-
Wb creymanbHbIX  YKNaguymkoB. AchanbTobeToH npuobpeTaeT
MPOYHOCTbL, MOC/IE OCTbIBaHUA B TeyeHue 1-2 u.

Tennbili achanbTo6eTOH M3roTaBMBalOT Npu Temnepatype 110-
120°C 1 nepemMeLLMBalOT C 3anNO/IHUTENAMM, KOTOPbLIE MPOrpeThbl npu
Takoi e Temnepatype. [ocne ocTeiBaHUA achanbTobeToHa Ao 60°C
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ero yknagblBaloT. XONOAHbIA achanbTOBETOH Moay4YalT nyTeM
nepeMeLLBaHUa 6UTymMa U 6UTYMHOI 3MY/IbCUMUM C 3aNONHUTENSAMM.
MpoYHOCTL U Apyrve CBOMCTBA XON0AHOIO achasbTo6eTOHa HUXE MO
CpPaBHEHWIO C ropsAYnm achabTo6eTOHOM.

[JerTeBblli 6€TOH MOAy4YalOT Ha OCHOBE AErTa WAM neka. JKc-
nayaTaluoHHbIe CBOWCTBA AerTe6eToHa HAMHOrO HUXE B CPaBHEHUM
c acanbto6eToOHOM. [erte6eToH MCNOMb3YeTCA B CTPOUTENbCTBE
BTOPOCTEMEHHbIX JOPOT.

AcanbTo6eTOH, B 3aBUCMMOCTM OT 0061aCTM NPUMEHEHMS,
noapasfensieTcs Ha ruapoOTEXHUYECKUA, JOPOXHLIA, 418 MOKPbITUSA
aspofpoMOB, MO/IOB MPOMLILIEHHbIX 34aHWA W KPOBE/bHbIA. B
rMAPOTEXHMYECKOM CTpPOUTENbCTBE ac(anbTo6eTOH WCNo/b3yeTcs
npy 06NULIOBKE KaHalO0B, LUO30B U MPPUTaLMOHHbLIX COOPYXEHWA,
3agenkn weoB. CneuuanbHbll acthaibTOBETOH WCNONL3YT AN
TPOTYyapoB, MOMOB BECTUBIONEIA.

10.5. KpoBefbHble U TMAPOM30NALUOHHBIE MaTepuanbl
10.5.1. PyNnoHHbIE TUAPOMN30NALMOHHBIE MaTepuansl

KpoBefnbHOE MOKPbITUE COCTOMT M3 HECKONbKWUX C0EB TUApo-
N30MALMOHHBIX MaTepuanoB: HWXHWE CNOM U3 MaTepuanos 6e3 no-
KpPbITWS, BEPXHWE C/IOWU W3 MATEPUanoB C MOKPbITMEM. [N MOKPbITUS
mMaTepuana CaMOro BEpPXHEro Cfosi WCNO/b3YHTCA ChiMyyne Mu-
Hepaibl C Lenbl 3aluTbl OT COMIHEYHOW pafuauuu. BepxHuini no-
KPOBHbIA MaTepuan 6blBalOT KpynHO3epHUCTbIA (K), MenkosepHu-
cTbii (M) wunm nopowkosbiit (IT) U3 necka ApPO6AEHHOT0 KamHS.
Kpome 3TOro, MCnonb3ylT PYNOHHbIE MaTepuanbl C YellyinyaTbiM
MOKPbITUEM.

PynoHHble TrUMApOU30NALMOHHLIE MaTepuanbl 6bIBalOT C OCHO-
BaHWeM 1 6e3 ocHOBaHWA. Matepuanbl C OCHOBAHMEM W3rOTaB/IMBAOT
M3 TEXHWYECKOro KapTOHa, acbecTOBOr0 KapTOHa, CTEKNOTKaHu,
CTEK/IOXONICTA W Ap., NYTEM HaHECeHWs Ha HUX 6UTyma uam perts.
PynoHHble MaTepuanbl 6e3 OCHOBaHUS  SBASKOTCA  MUKPOKOM-
MO3WMLUOHHBIM M UX U3roTaBIMBAlOT NyTeM MepemMellnBaHus 6uTtyma
WA  JerTa C [AUCMEPCHbIM  HanojHuTenem (MUHepanbHbIA  Wau
PE3NHOBBIA MNOPOLIOK) WM MogudpuuupyowmMm gobdaskamu (aHTU-
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CenTUKM, MNacTUuKaTopbl U cTabunmsaTopbl U 4p.) Mpokarta ¢ on-
peaeneHHon TONWMHOIA.

Pybepous - pynoHHbIA MaTepuan, NOMYYeHHbIA NyTeM NPOMUTKU
TEXHWYECKOrO KapToHa B MArkKoM 6uUTyMe, C MNOC/NEAYHOLNM
HaHeceHWeM Ha MOBEPXHOCTb TBEPAbIX OGUTYMOB, WM MPUCHIMKORA, C
OJHO CTOPOHBI, MOMIOTOr0 TasibKa UM MUHEPasoB.

Py6epoug -Nno HasHa4yeHUI0 noppasfensercs AN HWXKHero cnos
(M) wn BepxHero cnos (K). Py6epong BbiNycKalT B ChefyoLmnx
mapkax: PKK-500 A, PKK-400 A, PKK-400 b, PKK-400 B, PKM-350
b. PKM-400 B, PI1M-300 A, PIMM-300 b, PMM-300 B, PIM-350 b,
PMM-350 B, PMIM-300 A, PKK-300 B.

Lindpbl yKasaHHble B MapKax 03HavatoT maccy (r) B 1 m2

C uenbto yBenuyeHns 61UocTokocTn pybeponaa B cocTaB buTymMa
BBOAAT aHTUCENTUKN. Pybepouns mapku POM-350 nsrotasnmearoT ny-
TeM BBeJeHUs B COCTaB OMTymMa MOMMMEPOB, ANS YBE/IMYEHUA ero
3NacTUYHOCTK. JTOT pybepong npu - 50°C He CTAHOBUTCA XPYMKUM,
YBENNUMBAETCSA CPOK CNYXObl M aTMOCctepocToikocTb. LUunprHa 1000,
1025 n 1050 mm, obwasa naowaas 5, 7,10 n 15 m2

B HacTosLee Bpems BbIMyCKalOT pybepons ¢ HUXHUM TOJNCTbIM
CNnoemM B TMAPOU30NALMM KPbIWKM K OCHOBAaHWUIKO OH MNPUKPennseTcs
nyTeM Hanna* cHus. TlpM MNOKPbITUM KPbllUWM TakMM CMOCO60M
Npon3BOAMTENBbHOCTL TpyAa noBblwaeTcs Ha 50%, ce6ecToMMOCTb
YMeHbLLUAEeTCA W YBE/IMYMBAETCA KayeCcTBO NOKpbiTUA (puc. 10.1).
MonoTHO py6eponaa YKNaAblBaeTCA B Hax/eCTKe C OXBaTOM
cnegytouiein nonocel Ha 7-10 cwm.

Puc. 10.1. I'napovnzonaums
KpbILL Ha OCHOBE Hanpas/isie-
Moro py6epouga.

MepramuvH nosiyyatoT NyTeEM MPOMUTKN TEXHUYECKOTrO KapToHa
B MArkom 6mutyme npm TemnepaTypbl 40°C. MNepramvH NCNONb3YOT Ha
KPOBE/bHbIX MOKPLITUAX B HUXKHUX CIIOAX.
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CTteknopybepounp - CTEK/I0BOIOKHUCTAasA TKaHb, MPOMMUTaHHasa ¢
[ABYX CTOpPOH OMTYMOM (pPe3vHOOGUTYM waM NoAUMepbuUTyM™m) ¢
NPUCLINKOA MUHEpaibHbIX MOPOLKOB. B 3aBucumocTM OT Buga no-
polWKa M 06nacTM NPUMMEHEHUA ero noApasfensloT Ha chegylouiune
mapkn: C-PK (KpynHo3epHucTas npucbinka), C-PY (4ewyityatas
npucebinka) n C-PM (nopowkosasi npuceinka). Cteknopybepouns B
KPOBE/IbHbIX MOKPLITUAX UCMNOMb3YIOT B BEPXHUX U HUXKHUX CHOAX U
npu  ruapom3oNALUUN  KOHCTPYKUMA. CTeKI0BONOKHUCTas OCHOBa
3TOr0 rMAPOU30AALMOHHOIO MaTepuana 06ecneymBaeT CPOK CAyX6bl
ero B XMMuyeckunx v buonornyecknx cpegax fo 30 ner.

Mapoun3on U3roTaBnMBalOT NyTeM MPOMNUTKM acbecTokapToHa B
6utyme. Ero npumeHslOT B TUAPOM3ONALUU MNOA3EMHBIX KOHCT-
PYKLUMIA, TUAPOTEXHUUYECKUX COOPYXEHWWA W NpU CO3[aHMM KOPPO-
3NAHOCTOMKMX MOKPbITUIA. MAPON30N BbIMYyCKatoT ABYX Mapok M-I
nrn-K.

P onbranson cocTouT U3 pyfioHa aftoMUHUEBON PONbIK, € No-
KpbITUEM M3 GUTYMHO-pe3NHOBONM Komnosuuyuu. Ero wwupuHa 1m u
annHa KOm. donbranson Mcnonb3yloT 4N NOKPbITUS KPOBAM, Napa U
rMApoM30NALNN 30aHNIA N COOPYXKEHWIA, 3afeNKe LLIBOB W ap.

MeTannouson noay4vawT MyTemM MOKPbITUA  alOMUHWEBOIA
thonbrm 6UTYMHON MacTMKON. o TONWMHE antOMUHUEBOW OJbIN,
mMeTanon3on 6biBaeT ABYX MapokK. OH CTOEK B arpeccuBHbIX U aT-
MOC(EepPHbIX YCMOBUAX M 06nafaeT BbICOKOMW MPOYHOCTLI NpU pas-
pbiBe. MeTanion3on MNPUMEHSAIOT B TUAPOM3ONALUN MOL3EMHbLIX M
TMAPOTEXHUYECKNX COOPYIKEHUIA.

BpH30/1 monyvaloT NyTemM MpoKaTa Macchl, KOTOpas COCTOMT U3
6uTymMa, Pe3nHOBON KpOLIKM, acbecTOBOro BO/MIOKHA W MAacTu-
thnkatopa. bpn3on CTOeK B CEpHOI KMCNOTe KOHUeHTpauuwein 40%,
CONSIHOW KWUCMOTe KOHLeHTpauneid 20% npu TemnepaType 60°C. Ero
MCMONMb3YIOT B MOA3EMHBLIX METaNNYECKUX KOHCTPYKUMsX. Bpuson
NPUAenBalT K OCHOBAHMIO C MOMOLLbIO GUTYMO-PE3NHOBOIN MAacTUKW.

301 m3rotaBnMBalOT MyTeM Npokata mMaccel U3 6UTyma, AeBys-
KaHM3UPOBAHHON pe3nHbl, MUHepasibHOrO MOPOLLKa, aHWCEeNTHKa,
nnacTugukaTopa M MCNOMb3YIOT B Ka4ecTBe FMAPOU30ASALNOHHOIO U
KpoBenbHOro matepuana. V301 no anacTMYHOCTW, BMOCTOWKOCTU W
Cpoka cny>6bl B AiBa pasa Npe.blllaeT nokasatenu pybepomga. 3on
nmeet wWnpmnHy 800 n 1000 MM, TOAWMHY 2 MM K naowagb 10-15 m2
OH npumMeHseTCcA AnA  TUAPOM30AALMM  TUAPOTEXHUYECKUX COpY-
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)KEHWIA, pes3epByapoB, 6acceiiHoB, nogganoB, TPy6onNpoBOAOB,
MNOCKMX M HAK/MOHHbIX KPbIL. V1301 CKAEMBAKOT C MOMOLLLI0 FOpsYeit
N X0NOAHOW 6UTYMHOW MaCTUKMW.

Ton nonyyaroT NyTem NPONUTKN TEXHUYECKOro KapToHa B Aerte
N BbICBINKOW MecKa WM MWUHEepasibHOro nopoLllka. Ton ¢ KpyrHoW
BbICBIMKON MCNOMLb3YIOT B TMAPOU30NALUN BEPXHUX CNOEB KpbIL, a C
MeNKOW BbICLINKON An8  TMAPOU30AALMM B HUDKHUX CNosx .U
(hYHOaMEHTOB 3[aHUI 1 COOPYXXeHWI 1 Ap. YacTeil.

Ton-kKoXa 1 rugpomn3oNsLNOHHbIA TOA NONYyYaroT NPOMUTKONR
TEXHMYECKOr0o KapToHa B gerte (6e3 npucbinkn). NX ncnonb3yoT B
TMAPOU30NALUM B HWKHWUX CNOsSX W napousonaumu. BUTyMHO-
[lerTeBble M30MALUOHHbIE MaTepuabl NOAyYaloT CNOCO60M NPOMUTKM
TEXHWYECKOr0 KapToHa B JierTe, HAHECEHMEM C [iBYX CTOPOH GuTyMa 1
NPUCLINKOA MUHepanbHOro nopowka. X Mcnonb3yroT Ans MHOro-
CNONHOW TMAPON30NALMMN KPbILL.

KpoBefibHble 1 TUAPOM30NALUOHHbLIE PY/IOHHbIE MaTepuabl
[OMKHbI 0TBeYaTb TEXHUYECKMM TPeboBaHUAM MO BOAOMOT/IOLLEHNIO,
BOJOHENPOHMLAEMOCTI, TEMNOCTOMKOCTM M MPOYHOCTM. Hanpumep,
cTeknopybepong  AO/MKEH WMeTb BoAonornaweHme ao 5%, npu
rugpoctatude™' . M gasneHun 0,07 MIla, B TeyeHne 10 MUHYT BOAa
He [OMKHa npocaymBaTbCA. PyNOHHblE MaTepuanbl Ha OUTYMHOIA
ocHoBe (pybepowng, cTeknopybepong v ap.) u 4erTeBoii ocHoBe (Ton u
Ap.) AOMKHbI 6bITb TEMNOCTORKUMKU Npu TemnepaType 80°C n 45°C
COOTBETCTBEHHO. [Mpefen NPOYHOCTU MpU pacTsHXeHun pybepouga u
cTeknopybepovja, WCMbITaHHbIA N0  CTaHAApTHOW  METOAMKe
coctasnseT 320-340 H n 300 H COOTBETCTBEHHO.

LU Ty4Hble TMAPON30NIALMNOHHBIE U3aennsa. PacoHHble BUTYM-
Hble NNUCTbl BblNyckatoTcs Mapkoi J1B-500 u J16-600. Tenno-
CTOMKOCTb MX He MeHee 60°C, MCNONL3YOTCA MpW TMAPOU30NALUN
Kpbil. ApPMUpPOBaHHble NAUTbI MOAYYAKOT MyTeM MpeccoBaHWs 6u-
TYMHOW ropsiyeidi MacTUKM WM acanbTOBOro pacTBopa, apMupo-
BaHHOr0 MeTa//IMYecKoW CeTKOM M CTeKN0TKaHbi. HeapMupoBaHHbIe
NAUTbI, U3 TeX >Ke KOMMO3WULUIA UCNOAb3YIT B TMAPOU30NALUN
CTPOUTENbHbLIX KOHCTPYKUWA, (PYHAAMEHTOB U 3ajenku aedopMmu-
POBaHHBbIX LLIBOB.
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10.5.2. T'napomn3onAUNOHHbIE MaCTUKK

MacTUKMW MNacTUYHble KOMMO3WULMOHHbIE MaTepuanbl, MNony-
YeHHble M3 CMecu 6GUTyMa WM [erts, MWHepasbHOWM Aucrnepcun u
mMoaupmumpyowmx o6aBokK. B kayecTse AUCNEPCHbIX HaMONHUTENeN
NCMOMb3YIOT MOMOTbIA W3BECTHAK, [AOAOMUT, Mef, LaaK, 301y,
HU3KOAKTUBHbI/ LLeMEHT; B Ka4eCTBE BOJIOKHUCTOr0 HanoaHUTeNs-ac-
6ecT, MUHepanbHYl0 BaTy, CTEK/OBO/IOKHO W Ap. AucnepcHble Ha-
NOMHUTENN YBENMUYNBAKOT NPOYHOCTb, TBEPAOCTh, TEMOCTOWKOCTL, a
BOJIOKHUCTbIE HaMOMHUTENN MPOYHOCTL Ha U3rube.

MacTukn pasnnyaroTcsa: no-BuAy - BAXKYLLEe-OUTYMHbIe, pe3nHO-
OUTYMHbIE, BUTYMHO-NOMMMEPHbIE; CNOCOBY MPUMEHEHUS - TOPSAYUA,
XONOAHbIW; 06MacTV MNPUMEHEHUA - AN CKAeMBaHUA, U30NALUN
KpbIW, achanbToBble rMAPOU30NALUOHHbLIE U AHTUKOPPO3UIAHbIE.

opsume MacTMKM Ha GUTYMHOI OCHOBE M3roTaB/MBaKOT C AO-
6aB/lEHMEM OpraHWYecKMX pacTBOpMTeNneir M WUCMONb3yrT 6e3 no-
forpesa o TemnepaTypbl cpegbl 5°C, a npu Temnepartype meHee 5°C
nogorpesaroT fo 60-70°C.

Kneswne MacTUK/U UCNONb3YIOT MPU CKNEMBAHUU PYNOHHBLIX Ma-
TepuanoB B MHOrOC/MOMHOM MNOKPbITUM KPbil ¥ TULPOU3ONALUN
CTPOWUTE/IbHLIX KOHCTPYKUWA. BWUTYMHble pY/IOHHbIE MaTepuanbl
CKNENBAKOT GUTYMHbIMW MacTUKaMu, a [erTeBble PYJ/IOHHble MaTe-
puanbl-4erTeBbIMMU MacTukamMu. BbI6Op KNAWMX MacTUK OCYLLecT-
B/ISIETCA MO TENA0CTOMKOCTU. VIX Mapku npusegeHbl B Tabn. 10.3.

Tabnmua 10.3
Knedwne mactTnku

Tero- Mporné

Bugpl o AnameTpa

MACTUK KOMMOHEHTHI Mapka CTOVIOKC(:)CTI:, CTEPXKHS,
MM
HedtaHoin 6utym  MBK-T-65 65 15
Bu- AncnepcHblit Ha-  MBK-I-75 75 20
TYMHas NOMHUTESb MBK-I-85 85 30
AHTUCENTUK MBK-I-90 90 35
[Jerotb Ka- MAK-I-50 50 25
Ler-  MeHHOyTOnbHbIA, MJAOK-I-60 60 30
TeBas ANCNePCHbIN MAOK-I-70 70 40

HanonHUTeb
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KpoBenbHble TMApON30AALMOHHbIE MACTUKH WUCNONL3YIOT ANA
rMAPOM30NALNM U CKNEUBAHUA KPbIW W CTPOUTENbHBIX KOHCTPYKLMUIA.
VX n3rotaBnmBalOT Ha OCHOBE BSXKYLUMX TyApOKam U pesnHo-6utyma.
OHV 06nafatoT BbICOKOM 3/1aCTUUYHOCTbIO, TMOKOCTHIO 1 MOPO30CTOIA-
KOCTbIHO.

F'yapokam fBNseTca NPOLYKTOM COBMECTHOFO OKWUCIEHWS Ka-
MEeHHOYTO/IbHbIX Macefl U HeTAHOro rygpoHa. AcganbToBble rmA-
POU30/IALMOHHbIE MACTUKM UCMNOML3YOT MNpWU TUMAPOM30NALMKN  3a-
NNBHBLIM W LWITYKaTYpHbIM CMNOCOG0OM, MNPWU W3rOTOBMEHUW NAWUT U
APYTWX WTYYHbIX 34U

FopAyne GUTYMHO-MUHEpPANbHble MAaCTUKW MNPUroTaBMBalOT
nyTeM BBeAEHWs B COCTaB GMTyMa MUHepasbHbIX HaMmoNHWTened B
konuyectee 30-64%. WX WCNONb3YHOT B KAyecTBe 3a/IMBHON
KOMMO3MUUN ANA 3afefIKN LUBOB CTPOUTESIbHbIX KOHCTPYKUWUA, ruj-
POTEXHUYECKUX COOPYXXEHUI.

XonofHble acthanbTOBblE MaCTUKU W3rOTaBINBalOT BBeLEHWEM
B COCTaB BUTYMHO-13BECTKOBOM MacTbl MUHEPaNbHbIX Aucnepcuii. x
MCMOMb3YOT B XOMOLHON rMApoMsonauMM u B 3ajenke peopma-
LMOHHBbIX LLUBOB.

MMapodo6HbLIN rasoactansT M3roTaBNMBalOT BBeLeHVWEM B CO-
CTaB OMTYMHO-M* CCTKOBOW nacTbl 10-15% nopTnaHALeMeHTa u ans
razoobpasoBaHua  aflOMUHWEBOW nNyfpbl. Ero wmcnons3ywT npu
M3roTOBMIEHNWN KOMMJ/IEKCHbIX KPOBE/bHbIX MaHesbHbIX KOHCTPYKLUUIA
1 TENNOrNAPON30NALMM TPYOONPOBOOB.

AHTUKOPPO3UIHbIE BUTYMHbIE MacTUKW MCNONL3YIOT ANs 3a-
WNUTbl CTPOUTENbHLIX KOHCTPYKUMIA ¥ TpybonpoBOJOB OT arpec-
CUBHBbIX cpef. MacTuKy U3rotasnuBatOT Ha OCHOBE TBEPAbIX OUTYMOB
M MUHepanbHbIX NOPOWKOB. OHU CTOMKW B KWUCMOTax W LWenouvax, K
oKCugam as3oTa CepHOro rasa, napam ammuaka u kucnot (60°C),
CONeBbIM cpefiaM W fip. arpeccBHbLIM Cpeaam.

Pe3MHO6UTYMHbIe MacTUKW MOMyvaloT Ha OCHOBe 6UTyMma, pe-
3MHOBOI KPOLUKW U MOAU(MKATOPOB B FrOpPSYeM BUAE WU B XONOLHOM
COCTOSIHUM NPU  BBEfEHWM OpraHMYeckux pacTsoputenein. Wx
MCMONb3YIOT B 3alMTe OT KOPPO3uii Tpy6onpoBoLOB.

BuTymMHOMONMMEpPHbIE MACTUKW MOMyvatoT NyTeM WHTEHCUB-
HOro nepeMewvBaHWA OWUTYMa U Kayyyka WM CUHTETUYECKMUX
MOSIMMEPOB U [AUCMEPCHbIX HanonHuteneil. Kayyyk v nonumepsl



06ecrneynBaldT TEPMOCTAGUIBHOCTb M 3N1AaCTUYHOCTb K Xonogy. Wx
MCMONb3YIOT AN1S 3aLUTbl CTPOMTE/bHBIX KOHCTPYKLMIA OT KOPPO3Uid.

10.5.3. 3MYNbCUH N NACThI

BUTYMHbIE W ferTeBble 3MYyNbCUWM AWCMEPCUU, KOTOpble Oblin
MOMyYeHbl NyTEM WHTEHCMBHOIO MepemMellnBaHus BuTyma uam ferts
pasmepom 4acTuy 1MKM B BOfe Mpu MPUCYTCTBMM 3Mysbratopa. B
Ka4yecTBe 3My/nbratopa WMCMNONb3yKT HagTeH, cynbMoHadTeH, Mblna
CMOMMUCTLIX OPraHWYeckUX KUCNOT, MIMTHOCY/Nb(POHATBI U  Apyrue
MOBEPXHOCTHO-aKTUBHbIE  BelecTBa. B kauecTBe  TBepAoro
3aMynbratopa MCNonb3yloT FNHY, U3BECTb, LLEMEHT, KAMEHHbIA Yrofb,
CaXy W Ap. AUcnepcHble CUCTEMBI.

3MyNbCUI0 NPUTOTABAMBAKOT C MOMOLL LK AUCMEPraTOpPOB. FOMO-
reHM3aTopoB, YNbTpasByKa. TexHOMorms OUTYMHON (AerTeBoid)
3My/IbCUM COCTOUT W3 CAefyloLWMX MPOLEeCccoB: pacnfaB/ieHue Bf-
Xyuwero npu 50-120°C, noAroToBka aMmynbratopa, gucrnepruposaHue
BSXYLLEro B Boge Aucnepratopom. KonuyectBo 6utyma (gerta) B
Bofe cocTtaBnsetr 50-60%. Pacxof XUAKUX U TBEPAbIX 3MY/bratopos
[0 3% n 5-15% CcO0TBETCTBEHHO.

MacTbl NPUrOTaBANBAOT MHTEHCUBHLIM MEpPeMeLLMBaHUEM 6u-
TYMHOW (OerTeBoi) aMy/nbCUM WAN CMeCeid B OpraHMYeckux pac-
TBOPUTENAX C AMCMEPCHbIMWU HanonHuTensMu. actbl MOryT ObiTb
NoMy4YeHbl NYyTEM Pa3XMKeHUS BbICOKOKOHLEHTPUPOBAHHbIX 3MY/lb-
CUA M 3MYNbCUIA C TBEPAbIMU 3My/nbratopamu A0 TpebyemoW KOH-
LeHTpauuu. 3MYNbCMM WCMOML3YIOT MPU  CKAEMBAHUU  PYNIOHHBIX
maTepranos, rMapon3onaLMm 1 napounsonaLmMm, pacTBOpoB 1 6ETOHOB.

Jlako-Kpaco4Hble MOKPbLITUS NOMyYaloT NyTEM PacTBOPEHUS B
OpraHMYecKnx pacTBOpUTENAX OGUTYMOB U OPraHUYecKMX >KMPOB.
MyTem BBeAeHWA B WX COCTaB aflOMWHMWEBOW MyApbl BO3MOXHO
yBeNYEHNE TenNOCTOMKOCTU. BUTYMHbIE NaKM-KPacKu MNPUMEHSOT
4NA TMAPOM30NALUN  CaHWTAPHO-TEXHWYECKOro 060pyfoBaHWsA W
CTPOUTENbHbBIX KOHCTPYKL WA

KOHTpONbHbIE BONPOCHI

1. Pa3HOBMAHOCTN GUTYMOB.
2. ActhanbToBble pacTBOpPbI U GETOHbI.
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3. PynoHHble maTepuanbl Ha OCHOBE GUTYMa.

4. Py6epong, cTeknopybepouna 1 T.n. matepuasnsl.
5. PynoHHble MaTepuanbl 6€3 0CHOBaHMIA.

6. MacTuka Ha OCHOBe GUTYMa U fJerTs.

7. BUTYMHbIE 1 ferTeBble 3My/IbCUU U NaCcThbl.

[ononHUTeNbHas nuTepaTypa

1.PbibbeB N.A. v gp. TexHonorus rugpousonsiuuoHHbIX Ma-
Tepuanos. -M.: N3naHue «Bbicwan wkonay», 1991,245 c.

2. Kanruu KO.. [opoXHble 6UTYMOMUHEPa/IbHbIE MaTepuasbl Ha
OCHOBE MOAUPULMPOBaHHBLIX 6UTYMOB. -BopoHex.: M3gaHue Bopo-
HEXCKOro rocyfapcTseHHOro yHusepcuteta, 2006, 271 c.

HopmaTuBHbIE JOKYMEHTHI

FOCT 4.251-79 Kposnu. HomeHknaTypa mnokasaTenein. Mare-
puanbl pynoHHble |poBefibHbleE W TUAPOU30NALUOHHbIE. MeToabl
NCMbITaHWUA.

FOCT 2697-83 MacTuka 6uTyMHass KpoBenbHasa ropsdas. Tex-
HUYeCKmne ycnosus.

FOCT 2889-80 [ngponsosn. TexXHUYECKUe yCroBus.

FOCT 7415-86* M3on. TexHU4ecKmne ycnoBus.

FOCT 10296-79** Py6epona. TexHu4yeckue ycnosusi. BsameH
FOCT 10923-82.

FOCT 10923-93** MacTuka 6UTYMHO-pe3NHOBasA U30NALUOHHAS.
TexHuyeckune ycrnosus.

FOCT 15836-79 Cteknopybepons. TexXHUYECKME YCNOBUS.

TOCT 15879-70** ®donbromsosn. TexHU4Yeckne ycnoBus.

FOCT 25945-98 MacTukn  KpoBesfibHble  TUAPOU3ONALNOHHbIE.
MeToabl UCMbITAHWIA.

FOCT 26589-94 MaTepuasnbl PynoHHbIE, KPOBeSibHble U TUAPO-
M30N5LMOHHbIe. O6LLMe TEXHUYECKME YCNOBUS.

FOCT 30547-97*" MacCTUKN KpOBENbHbIE N TMAPOU30NALNOH-
Hble. O6LLMe TEXHUYECKUE YCI0BUSA.
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TexHuueckue ycnosus (TSh)

TSh 7-178:2001*** Py6eponp - 3N1aCTUYHbINA.

TSh 64-205173805-01:2011 BuTyM KpPOBE/bHbIA CTPOUTENbHBII
13 rOCCMMNO0BOI CMOSbI.

FOCT 9128-2009 Cwmecu achanbTOO6eTOHHblE [OPOXHblE, as-
POAPOMHbIe 1 achanbTo6eTOH. TeXHUYEeCKMe YCNOoBUS.

FOCT 12801-98* Matepuanbl Ha OCHOBE OpraHWYecKuMx BS-
XKYLWnUX AN LOPOXHOr0 M aspofpOMHOr0 CTpoMTenbcTBa. MeTofbl
NCMbITAHWIA.

FOCT 16557-2005 [MopowoK MuHepanbHblli Ans acdanbtobe-
TOHHbIX U OPraHOMUHEPasibHbIX CMeCcei. TeXHUYECKMNe YCoBus.

FOCT 18659-2005  3MynbCUN BUTYMHbIE JOPOXHbIE.
TexHUYecKne ycnosus.
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'MTABA Xl
MONMMEPHBIE MATEPUANBI U N3OENNA

KntoueBble CnoBa: opraHM4ecKunii CUHTe3, NoAMMepbl, NPUPoA-
Hbl€ NOMIMMEPbI, CUHTETMNYECKMNE NONMMEPbI, TePMONIACTbI, peak-
TOonnacThbl, 3aNONHATENN, OTBEPANTENN, CTabUIM3aTOopbl, Nnac-
Tudukaums, noMMepHble MacTWUKK, NAacTMacCoBble W3AeNus,
NoSIMMePHbIE  PacTBOpPbl, MNOMMMEPHbIE 6GETOHbI, KOPPO3WiHasA
CTONKOCTb.

11.1. O6wume cBefeHUs

MnacTmacca - KOMMO3UUMOHHbIA MaTeprasl BbICOKOMOEKYAp-
HOr0 COeAMHEHWS, KOTOPbIA COCTOUT M3 MOMMEPHOTO BSKYLLErO,
OMCNEPCHOrO  HanoNHWTENs W ApYrux COCTaBASOWMX, nocne
TBEPAEHUS TepsAeT YaCTUYHO WM MOJMHOCTbK MIACTUYHOCTL. BbiCco-
KOMOMeKynspHble coeguHeHns (BMC) cocTodT u3 Tbicaun, [axe
COTHM TbICAY aTOMOB, COCTOALMUX U3 CTPYKTYp. CTpyKTypHas
e4VHMLA B OfHON MakpOMOJeKyse Ha3blBaeTCA YPOBHEM MNOMMe-
pusauun nonumepa. MonekynspHas Macca HWU3KOMOJEKYAPHBIX
coefuHeHuii Hwke 500. Monumepsbl 6bIBAOT MPUPOAHLIE U CUHTE-
Tuyeckne. K npupogHbIM NOAMMEpPaM OTHOCATCA MPUPOAHble Kay-
UyKW, LeNnosa, Lenk, 6enkun, HyKNeMHoBble KUCMOThI, LUEPCTb Y
ap.

B XIX Beke nytem cuHTe3a NPUPOAHOro Kay4yyka u cepbl 6binia
co3gaHa pesvHa. B 1972 r. nyTém nepepaboTKM HUTPOLENNHONO3bI
Kamapoi cosgaH Lennynovg, To ecTb MnacTMacca Ha OCHOBE Lefi-
ntonosbl. B ToXXe BpeMsi, Ha ocHOBe 6enkoB (Ka3enmHa) CUHTe3NpoBaHa
rasanMTosaa niacrmacca.

B Hauane XX BeKka, NyTéM CMHTe3a OpPraHMYyeckoro cbipbs, Mo-
NYYeHbl BbICOKOMOJIEKYNAPHbIE BeLlecTBa-nonumepbl. Mo3xe 6biau
CUHTe3MpoBaHbl  Kapbamuao-popmMansgerngHole, heHon-hopmasb-
AerngHole, NonnagupHole n gp. nonumepsl. C Havyana 30-X rofos
BbIIB/IEHbl acrneKTbl MpoLecca CUHTE3a U BblM CUHTE3MPOBAHLI MNO-
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NVBUHWNALETAT, MOMVBUHWUAXNOPWA, MOAUCTUPOA, MNOAUMETUIME-
Takpunar u ap.

11.2. CocTaBbl U CBOWCTBA NaacTmMacchl
11.2.1. CocTaBbl NaacTMacchl

Bsaxyuwime BeuwlectBa. B KauecTBe BSXYLLero BeLlecTsa UC-
NOMb3YIOT NONNMEPLI-CUHTETUYECKNE CMObI, KayuyKK, Lenno3a u
4p. PasHOBMAHOCTb MOMMMEPHOrO BSHKYLLEro onpefenser Temnsno-
CTOWKOCTb, KOPPO3WUIAHYK CTOMKOCTb B KWCMOTax W  Lienoyvax,
MPOYHOCTb, AePOPMATUBHOCTL U Ap. CBOWCTBA. [lonMMepHble Bf-
XyLMe CUHTE3NPYIOT M3 MNPUPOAHOrO Chipbsi, TakuMe Kak: HeqThb,
KaMeHHbIN yrofib, NPUPOAHbIe rasbl, PaCTUTENILHOCTL U Ap. OpraHu-
yeckme BelyecTBa. lNpy CUMHTE3e MOMMMEPOB MCMO/b3YHOT a30T, Ku-
cnopog 13 Bo3fyxa v ap. rasbi.

Ceb6ecTOMMOCTb MOIMMEPOB 3aBUCMT OT BUAA CbIpbsi U COXKHOCTU
€ro CMHTe3a. YCOBEpLUEHCTBOBAHME TEXHOOTUM CMHTE3a MOMMMEPOB
NPUBOANT K YNYULLIEHUIO UX CBOWCTB M CHUXXEHUIO Ce6eCTOMMOCTH.

[vcnepcHbIX HanoOMHWTENER MOMy4aldT Ha OCHOBE MUHepasb-
HOro ¥ OpraHW4Yeckoro cbipbsi. o CTPOEHUIO OHW ObIBAIOT B BUAE
AMCMEPCUN 1N BONMOKHUCTbIE. B aucnepcnii NCNOMb3yHT allOMUHUIR,
rNWHa, W3BECTHAK, LOMOMUT W Ap., B KayecTBe BOJIOKHWCTOFO Ha-
MOMHUTENA WCMOJIb3YKOT CTEKN0BOJIOKHO, acbecT, HUTPOH, OTXOfbl
TekCcTunA. MNpy NoAyYeHUU CAOUCTLIX NIACTUKOB NPUMEHSIOT ByMmary,
TKaHW, [APEBECHbI LWMOH W Ap. TOHKOCTEHHble MaTepuasbl.
[ucnepcHble HaMoOMHWTENIM YAyYlWaKT CBOWCTBa MacTMacCbl U
YMEHbLIAT pacxoq nonmmepa. Npu ncnonb3oBaHUM BOOKHUCTOMO U
TKQHHOrO 3anofHUTEeNs YBENUYMBAETCA TEenJOCTOMKOCTb, XUMO-
CTONKOCTb, MPOYHOCTb NPU U3rNbe U PacTHKEHNN.

MexaHO-XMMUYecKass akTuBaums MOBEPXHOCTU HamnonHuTenein
CONEBbIMU COEANHEHMAMWU, TUAPOPOOBHLIMM N ANDUNHBIMUA BELLECT-
BaMU y/yudLLaloT CBOMCTBA NiacTMacc.

MnacTndukaTtopbl B cOCTaB MNOAMMEPOB, BBOAAT C LENbiO
YBENYEHUS 31aCTUYHOCTU U YMEHbLUIEHUS XPYNKOCTWU njactmacc. B
KayecTBe nnacTugmkaTopa MCnonb3ywT AnbyTundTonart, Kamdopy,
0/IEMHOBYIO KUCOTY, NOAVBUHUAALLETAT, NaTeKChbl W Ap.
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OTBepanTENM WCMONBL3YHOT AN YCKOPEHWS TBEPAEHWA nnacT-
MacC W Apyrux KOMMO3UTOB W MOMyYEHWS BbICOKOMPOUHbLIX MaTte-
prnanos. B kKauecTBe 0TBepAMTENel UCMOMb3YIOT KUCAOTY U LUenoun,
OpraHo-mMuHepanbsHble KOMMNEKChI U Ap.

Bnarogaps NpuMMeHeHWsi OTBepAUTENE NpoLEecc MoAuMMepu3aLum
MoMMMepPOB NPOTEKaeT Mpu aTMOCKHEPHOM AaB/EHUU N KOMHATHOM
TeMnepartype 3a KOPOTKUE CPOKMU.

Ctabunusatopbl NpefoTBpallalOT CTapeHue nnactMmacc u Ap.
KOMMO3ULUMOHHbIX MaTepuanos Mo UcTeYeHWU BpemeHu. OHW yBe-
NMUNBAIOT CTOMKOCTb MacTMacC K BO3[EACTBMAM COSTHEYHOW pa-
Avaumnmn, KMcnopoga n rasos, Tenna u T.4.

Kpacutenn npugaloT nnactmaccaMm onpegenéHHblii UBeT. B
KayecTBe KpacuTenei MCNonb3ylT OopraHuWyeckue BellecTBa (HWr-
PO3WH, XPUO30MAWH) W MWUHEepaNbHble MUIMeHTbl (0Xpa, MyMWE,
ynbTpamapwuH, 6enur .ymbépa un gp.).

Mopotopbl (Napoobpasytowme) cnyxatr AN YBENIUYEHUS KO-
Nn4yecTBa Mop, MeTOAOM BCMeHMBaHWA. [MpaBUNbHBLIA NOL60P KOM-
MOHEHTOB, COCTaBa MJIaCTMacC W KOMMO3ULMOHHBLIX MaTepuanos
obecrneunBaeT YNyuyllEeHUWe CBOWCTB U onpefenser o6nactb WX
NPUMEHEeHNS.

11.2.2. OCHOBHble cBOICTBaA NaacTMacc

Koah(hMLMEHT KOHCTPYKTUBHOIO KayecTBa MaacTMacc SBseTcs B
CpaBHEHMM C Ap. Matepuanamu. [lnacTmaccbl MO CpPaBHEHUIO C
alOMUHMEM Nerye B 2 pasa, CTasbio B 5-6 pas. MI0THOCTL nacTmacc
0,8-1,8 r/cm3 cpegHas nnoTtHocTb OT 20 go 2200 kr/m3. MpoYHOCTb
nnacTMacC yMeHbLUaeTca B LIWPOKUX npefenax. [poyHOCTb npu
CXXaTumn naacTMacc € AMCNepcHbIM U BONOKHUCTBLIM HANOAHUTENEM
coctaenset 120-160 MIlla, nnacTUKOB M3 ApeBecHOro LwmnoHa -200-
220 MTIa, CBAMa (CTEKN0BOMOKHUCTbIA aHW30TPOMHbIA MaTepuan)
420 MIMa. TpoyHocTe npu cxatum noponnactos 0,1-10 Mrlla.
MnacTmaccbl C BOMOKHUCTBIM W CNOUCTbIM 3anofiHATENIEM UMeT
MOBbILLEHHYIO NMPOYHOCTb NPU pa3pbiBe, Hanpumep, y Tekctonuta 150
MITa, nnacTMacc ¢ gpeBecHbiM LwnoHam 350 MIa.

TennonpoBogHOCTL MacTMACC 3aBUCUT OT MOPUCTOCTU U CTPYK-
Typbl MOpP MOCNeAHero, CcBepx/erkue noponnacta wumetrTt 0,03
B1/(m°C).
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MnacTmaccbl B 3aBUCMMOCTW OT BMfa, MpefHasHayeHbl ANs 3KC-
nayatauuy B KUCAOTax, LWenovax, CoMeBbiX cpefax. BoICOKONMOTHbIE
M MPOYHbIE MNaacTMacchbl SBAAKTCA W3HOCOCTOMKUMW W y[apo-
MPOYHbLIMU.

MeTnnmeTakpHnaTt (OprcTekno) - npospaudHblii MaTepuan ¢
NPOBOAMMOCTbLIO YNbTPaMONeToBbIX Nydeid MeHee 1%. MnacTmaccy
NEerko MOXHO MUAWTb, CBEPANTb, (hpe3epoBaTb, CTPOraTb, TOUUTbL U
Op., €6 MOXHO CKneuBaTb C Ap. matepuanamu (MeTan, ApeBecuHa,
TKaHb W T.n.), 6narogapa 4emy CO3[alOTCA  KOMMO3UTHbIE
KOHCTPYKL MK, JTIErKOCTb CBapKMW MaacTMacc no3BonsieT U3roTOBNEHUIO
COOPHBLIX KOHCTPYKUMWOHHbLIX MaTepuasoB. 0 Takol TexXHO/0rmu
MOHONMYMBaeTCa  TpybonpoBodbl. Be3ycafjlouHOCTb  HEKOTOPbIX
NoNMMEpOB CcOo34aeT YCNOBUS CO3JaHUD KOPPO3UMHOCTOMKMX U Tpe-
L MHO-CTOMKUX NOKPbLITUIA AN 3alUTbl OT KOPPO3UN.

MnacTmaccbl M Ap. KOMMO3WULWOHHbIE MaTepuanbl UMEKT psajg
HeAOCTaTKOB, U Mpex/e BCEro HeBbICOKYI TeMI0CTOWKOCTb, B Mpe-
fenax ot 70 go 200°C. OCHOBHbIM HefOCTaTKOM MjacTmacc fBfseTcs
BbICOKMIA KO3((ULMEHT NNHEAHOro TemnepaTypHOro pacluupeHus
(KNTP). O6biyHO KNTP nnactmacc coctaBnsieT 25-120-FO"C'1 wu
2,5-10 pasa 6onblwe no cpaBHeHUto ¢ KATP crtanm. KATP
nnacTMacchbl ciefyeT YY4UTbIBaTb NPU NOAYYEHUN KOMOBMHUPOBAHHbIX
N3AENUA, aHTUKOPPO3WIAHLIX MOKPbITUA W co3gaHns  Gonblie-
pasMepHbIX  KOHCTpyKumidi  (Tpy6onpoBOLOB, NPOCTPAHCTBEHHbIX
KOHCTPYKUWIA). DTOT HEAOCTaTOK NAacTMacC MOXHO NIMKBUAMPOBATb
NyTEM 3amnojIHeHNs ero coctaBa MUHepanbHbIMU AUCNEPCUAMM.

OfHMM W13 HeLOCTaTKOB M/acTMAacC fBMASETCA BbICOKas MNON3y-
4yecTb, 3TO cCfefyeT Y4uUTbiBaTb MNpPU MNPOEKTUPOBAHWUM TPYy30MN04b-
EMHbIX KOHCTPYKLUIA.

HekoTopble naacTMacchl Npu BO34ENCTBUM BLICOKMX TeMMepaTyp
M CropaHuy BbIeNsAT BPeAHble rasbl, YTO MPUBOAWT K OTPaBNEHUIO
yenoseka. [MoAuBUHUAXOPWME W T.N. MOAMMEPbI MPU KOMHATHOWA
Temnepatype W BA@KHOCTU BbIAENSKOT X10p, KOTOPbIA ABASETCA
BpeAHbIM BeLLecTBOM. BpeHOCTb 3TUX NOMMEPOB CHUXKAETCA NyTeM
BBEEHUA B MX COCTaB COOTBETCTBYHOLMX CTabunusaTopoB. O6LWUM
HeJOCTaTKOM MfacTMacc fBASAETCH CTapeHwe npu  BO3AENCTBUM
CO/IHEYHOI pajunaunm n KNCNopoaa.

OCHOBHbIe CBOIACTBA W CTOMKOCTb K arpecCMBHbLIM YC/TIOBUSM M/acT-
Macc perynupyetca nyTém BBeAEHMS B MX COCTaB MOAM(MKATOPOB.
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113. NMonumepHsble BAXYLLUE BeLlecTBa
11.3.1. Knaccuukaumsa n cTpoeHne nNoanmMepos

MonumepHble BeLWECTBA KnaccuguumpyoT No cocTaBy, CMOCo6y
CMHTE3a W CTPOeHuto. [lonmMmepbl MO CTPOEHMIO OCHOBHOW LEnu
MaKpOMO/EKY/Ibl MOAPA3AeNatoTCa Ha TPW TFPynnbl: KapOOHOLEHHbIE
NOMMMEPbI, TO ECTb MOJIEKYNISIPHAs LieMb COCTOMT TONbKO U3 yrnepoaa
(MonunaTuneH, NOAMNPONUIEH):

1111
-C-C-C-C-
1111
eTepoLUMKINYECKNE MONMMEPbI, TO €CTb B MONEKY/SIPHYIO LiENb
KpOMe aToMa Yr/nepoja BXOASAT KWcnopod, cepa, asoT, docdop
(snokcmgHaa cMona, Noanagupsbl, NoMypeTaHbl U T.0.).
H W
-C-0-0-C-
11
DNeMeHTOOpraHMYeckne NOMMMEpPbI, TO €CTb OCHOBHAas MOJIEKY-
NSiPHas Lenb COCTOUT U3 KPEMHMS, aNtOMUHWSA, TUTaHa 1 Ap. 3NEMEHTOB.
KpemHuiiopraHnyeckmne NnonMMepbl MMEKT ciefytol e CTPYKTYPbI:

R R R
I I I

-Si-0-Si-0-Si-
I I I

H H H

Monnmepbl Mo cnocoby cuHTe3a MOAPAa3LenstTca Ha nonuMe-
pu3saunoHHble (A) U NONNMKOHAEHCaUOHHbIe (B).

Monumepun3awMTHbIe MOAMMEPbI 06pasyloTca Npu coeauHe-
HAW MONEKY/ MOHOMEPOB B MOMEKYNSIPHYHO Lenb 6e3 Kakux-nmbo
no6oy4Ho npoayKuun. o 3TomMy C€nNocoby CUHTE3UPYHT MNOMN3-
TUNEH, NOAUMPONWAEH, NOAUN306YTUIEH, NONUBUHUAXN0PUA, NOANC-
TUPON, NOAMMETWAMETaKpunatT u T.M. nonumepsbl. bnarogaps Hews-
MEHYMBOCTU MecTa aTOMOB W TFpynnbl atoMOB, B MNpoLecce no-
NUMEPU3ALNM XUMUYECKNIA COCTaB MOMMMEPOB U MOHOMEPOB OCTa-
eTCS HEN3MEHUMBLIM.

MoNMKOHAEHCALMOHHbIE MOMMMEpPbl 06pa3yrOT MpyU CUHTE3e
No60YHYHO MPOAYKLMIO, KOTOpas OTAMYaeTCd Mo XMMUYECKOMY CO-
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ctaBy. B npouecce MOMMKOHAEHCAUMMW BbIAENATCH MOOOYHbIE Be-
wectea (BOAa, amMuak, BOAOPOL, X10pug v 4p.), B pesynbTare Xu-
MUYECKNX peakumil DYHKLUUOHANbHbLIX FPynn COCTaBbl MOAMMEpa U
MOHOMepa MOryT 6bITb pasHble. 10 3TOMY CNoco6y CUHTE3UPYIT
theHongopmanbfernaHolie,  Kapbamug-thopmanbgerngHole,  noau-
amuHble, AMOKCUAHbIE, NOAN3BMPHbIE, (PypaHOBLIE W Ap. MOANMEPDI.

Monumepbl, MO BHYTPEHHEMY CTPOEHWIO, MOAPa3fenstoTcs Ha
NUHelHbIe U MPOCTPaHCTBEHHbIE (MOMepPeYHble 1 ceTyHaTbIe).

JTnHeHble nonnmepbl 06pasyloTcs B BUAe cnabocoeanHeEHHOA
HUTeo6pa3HON [ANWHHOW Uenu Makpomonekyn. [pucyTcTeue B
COCTaBe MO/IMMepa MNOMAPHLIX TPYMNn aTOMOB YBEMYMBAET CBS3b
MeXay uensmu.

B npocTpaHCTBEHHbLIX NoMMepax NpoYHas XMMUYeckas CBs3b
MeXay uensMu 06pasyeT MOHOMIMTHBIA MPOCTPAHCTBEHHLIN KapKac.
Mpn COBEPLLEHHOI CBA3WM MOMMMEP MEPEXOAMUT B COCTOSAHME TBEPAOr0
3MaCTUYHOro cocTofHuA. [lpu nogorpese fIMHERHbIE  NOAUMEpSI
CMATYalTCA 1 NepexoaaT B BA3KO-3/1aCTUYHOE COCTOsHME. [Mpy 3ToM
MEXMOEKYNAPHbIE CUMbl OocnabeBatoT MOf BO3feiCcTBMEM Temne-
paTypbl MeXAy Lensmu.

TepMonnacTUYHbIe NOAUMEPBI NPU NOBLILEHUN TEMMEPATYpPbI
CMSIrYalTCAa W MpU OCTbIBAHUM NEpPexoasaT B TBEPAOE COCTOsHUE
(BA3KO-3/1aCTUYHOE), C COXPaHEHWEM OCHOBHbIX CBOWMCTB.

TepmopeakTUBHbIe MOMMMeEpPbl (peakTonnacTel) MNpU MOAOr-
peBe Mocne TBEpAeHWs, He BO3BpaLLatOTCA B NJacTUYECKoe COCTos-
Hue. TIpu NOBbILEHMU TeMnepaTypbl HapyllaeTcs CTPYKTypa, W
JanbHellee NOBbILLEHUE TeMMepaTypbl NPUBOANT K BO3ropaHuio.

11.3.2. MonumepnsauMOHHbIe NOJIMMEPDI

Monnatunen [-CH-CH-]n nonyyaloT nyTém noavmepusaunmu
aTuneHa. MonmatuieH TBepAblii NPOAYKT 6enoro LBeTa, B Buie rpa-
Hyn pasmMepoM 3-5 MM WM BbINYCKAKT B COCTOSHUU MOPOLLKA.

CBoiicTBA MNOAN3TWNEHA 3aBUCAT OT MOJIEKYNAPHOW  Macchl,
pacnpefeneHus Lenu 1 CTENeHN KpucTtannmsaumm ero. MA0THOCTb ero
0,92-0,97 r/cm3 npefen MPOYHOCTU NpW pacTsxeHun 12-32 MIMa,
BogonoraoweHne no macce 0,03-0,04%. Mogynb ynpyroctu
nonnatuneHa 150-800 MIa, TennoctoiikocTb 108-130°C, koaddu-
LUMEHT IMHENHOIO TEMMNEPaTYPHOr0 PacLUMPEHNs BbICOKWIA, TBEPAOCTb
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Hu3kas. [1ONM3TUIEH MCNONb3YeTCA B CTPOUTENLCTBE B KayecTse
PY/OHHOIO TUAPOU30NALMOHHOIO MaTepuana, npv MpPUroToBAEHUU
BOJOMPOBOAHbLIX U KaHaNM3aUWOHHbLIX TPy pas/iMyHOro Avametpa,
CaHWUTApPHO-TEXHUYECKMX U3LENNIA 1 Ap. MaTepuasos.

MonusnHunxnopug (MBX) nonyyaloT NyTéM noavmMepusaLnm
BuHUAXnopuaa. MoHomep BuHunxnopuga (CH2=CHC1l), B Hop-
MasibHbIX YCMOBUSIX GECLBETHbIA ras. ¢ 3anaxom adupa. MBX nmeet
BbICOKME (DM3UKO-MeXaHWYecKne CBOWCTBA, CTOEK B BOAE W arpec-
CUBHbIX Cpefax.

M3 MBX u3rotaBnnBatOT AMHOMEYM OAHO- U MHOFOCNOMHBINA, C
OCHOBaHMEM W 06e3 OCHOBaHMS (C TKaHbO U TEMIOMU30AALMOHHbIN).
MBX cToeK K BO3AEACTBMAM KWUCAOT, Lenoyein, GeH3nHa, CrmpTa,
Macen n Ap. arpeccumsHbIX cped. 3 MBX rotoeat BOAONPOBOAHLIE U
KaHann3aLWoHHble TPyObl, MAWHTYCbl, MOPYYHWU, CaHUTapPHO-TeX-
HWYECKUe npeiMeTbl, TEN0M30NALMOHHbIE MaTepuasbl U ap.

Hepoctatke T1BX fBNndeTCcA YyMeHblUeHMe MPOYHOCTU MNpu Mno-
BbILLIEHWM TeMMepaTypbl, BbICOKaA MON3YYECTb W, B UCKNHOUNTENbHbIX
YCNOBUAX, BblfeNeHNe COefMHEHMIA Xxnopa. BbigeneHune xnopa u3
MBX nckntoyaetcs nyTem BBeAEHMS B €10 COCTaB CTabunn3aTopos.

Monuctuposn nonyyawT nNyTem MNOAMMEPU3ALUN  MOHOMepa
cTupona (CsH5CH=CH2). Monnctupon npu KOMHaTHOM TeMnepaType
TBEPAbIA, NpPo3payHblii (CBETONPOBOAMMOCTb 90%) (hr3MONOrMyecKm
6e3BpefHbIli, 6e3 3anaxa. [oAMCTMPON MPOU3BOAAT B BUAE FpaHy/
(6-10 mm), MenkuMe W KpynHble rpaHynbl, a Takxe 6ucepa (Bnax-
HocTbi0 0,2%).

Mpegen npoyHocTM npu pacTsxeHun 35-60 MTIa, npu cxatum
80-110 Mrlla. OH cToeKk B BOfe, KOHLUEHTPUPOBAHHbIX KUC/IOTax
(KpOMe HUTpPaATHOM M YKCYCHOW KWCNOT), pacTBopax Lienoyeld (4o
40% KoHueHTpaumm). K HegocTaTkaM MOAMCTUPONA OTHOCATCH
HW3Kas Tenj0CTOMKOCTb, XPYMNKOCTb M BO3ropaemocTb. Ha ocHoBe
nonncTMpona nosy4varT 06/IMLOBOYHbIE MAUTBI, PACTBOPbI, MACTUKW,
TENNOU30NAUNOHHBbIE M3Oenns, a TakKXke OH WCNoMb3yeTca [And
Moaugukauum GeTOHOB M Ap. MOPUCTLIX MaTepuanos, MyTem uac-
TUYHOI NN MONHOW NPOMUTKM.

Monumetnnmetakpunat (MMMA) (opraHuyeckoe CTeK/0)
noayyYalT NyTem NoaMMepu3aLmMm MeTUI0BOTO 3(mpa MeTaKkpuioBoii
KUCNOTbl. MeTunmeTakpunar npo3pavyHoe, 6GecLBETHOE BeLLECTBO.
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CUHTE3NpYIOT N0 CNOXHOW TEXHONMOrMW U3 MPUPOAHOro rasa,
HeTAHBLIX YrNeBoL0pOA0B.

Bbicokas npo3payHocTb, 6ecuBETHOCTb, MNPOBOAUMOCTbL Y/bT-
pathoneToBbIX flyyeid, CBETOYCTOWYMBOCTb, aTMOCKHEPOCTONKOCTb
Nno3BONIAKOT roToBUTL Ha ocHose NMMMA usgenua oprctekna. Opr-
CTEKN0 nponyckaeT ynbTpaguoneToBble nyun 73,5%, X0Ts 06bIYHOE
cunnkatHoe cteksno -0,6%, cunmkatHoe oTpaxkaroLee cTekno -3%, a
KBapLesoe cTekno -100%. Oprctekno MCNONb3yT B U3rOTOBIEHUN
[LeKOpaTUBHO-OTpaXJaloLWwmnx n3gennii 607bHWL, BUTPWH, TEMuUL,
MPOMbILWEHHbIX 34aHWin 1 ap. Ero nerko obpabaTtbiBaTb, pe3aTh,
nonvposatb. [lpoyHocTb npu oxatum 120-140 MTMla, ypapHas
BA3KOCTb YCTOUMBa B npefenax Temnepatypbl 60-183°C, Tenno-
cToiikocTb A0 80°C, M3HOCOCTOWKOCTb HeAOoCTaTOYHa, HECTOEK B
KMUCNOTax W Lenoyax, NIErKO pacTBOPSAETCA B auUeTOHe W T.n. opra-
HUYECKMUX PacTBOPUTENNAX, CrOpaeMblii MaTepumarn.

MonueuHunauetat (MBA) nonydyatoT nyTeMm noaMmepusanmnu
BUHWNaLeTaTa. BUHMNaueTaT roToBAT U3 CNOXHOIO 3gmpa YKCYCHOIA
KMCNOTbl M BUHWAOBOro cnupTa. [MBA 6GecuBeTHas, BA3Kas,
CBETOYCTOMUMBAs XUAKOCTb. MMBA cMOna XOPOLLIO PacTBOPSETCS B
BOJe 1 NPUKNENBAETCA K ApeBeCUHe, Bymare, WTYKaTypKe n ap. Ha ee
OCHOBE W3roTaB/IBAOT 3MY/IbCMOHHbIE KPACKW, Kfeu, MacTuku. W3
BoAHOW amcnepcun MBA nonyyaroT HanoNHEHHble KOMMO3ULMOHHbIE
maTtepmasbl, KOTOpble CTONKWN B arpeCCUBHbIX YCNOBUSX.

Monunsobytuned [-CH2-C(CH3)2]n nony4yatoT nyTem nosnu-
mepu3auun n3obytmneHa CH=C(CH?3)2. N306yTneH CUHTE3NPYIOT U3
HedTenpoayKToB. M0oNMM300yTUAEH Kay4yKOOOpPasHbIA 31acTUUHBINA,
Nerkuin Kak noninaTWieH, OTHOCUTE/NbHOe yanuHeHue 1000-2000%.
OH cTOeK B BOAe, KUC/OTe, Lefnoyax WM MOpPO30CToeK. [lyTem
BBEJEHMS B COCTaB CaXbl, rpaputa, Tanbka W Ap. AUCMEPCHbIX
HanonHWTeneli W3roTaBnMBalOT TrepMeTUKU. W3 Hero nonyvawooT
Kneslimnecs NeHTbl, Kneu NS NPUKIEUBAHUW NNHOMEYMa, TUApo-
N30/1ALUNOHHbIE MaTepuasbl 1 ap.

MHOeH-KyMapoHOBble MOMMMEPBLI MOMYYalT MyTeEM MOANMe-
pr3auum apoMaTUYecKMX COeAMHEHW KymMapoHa, CTMpona WU ux ro-
MOSI0roB. B KauyecTBe Cbipbsl MCMNONb3YIOT KAMEHHOYIO/bHbIA AEroThb.
Ha ocHOBe nonvmMepa U3roTaBaMBaloT Naku, NANTKK 415 MOSO0B.
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113.3. ToNIMKOHAEHCALMOHHbIE MONTMMEpBI

deHonogopmanbgerngHble nonumepbl (PP) nonyvyaroTt ny-
TeM MOMMKOHAeHcauun eHonos (peHos, pe3opunH, Kpeson 1 ap.) u
anbgerngos (eHonanbgerng, ypdpypon, AUrHWH un gp.). OPMN
MMEHT BbICOKYIO aAresvi0 K [peBecuHe, TKaHW, CTEKNy U MUHe-
panbHbIM  BO/IOKHaM, MO3TOMY .Ha WX OCHOBE W3roTaB/IMBalOT
npeccmarepuasbl 1 TENOU30NSALNOHHBIE M3genns. VX ncnonb3yroT B
KayecTBe [ PEBECHO-CTPYXKEUHbIX MAUT, BYMaXHbIX CAOUCTbIX
N1acTUKOB, CTEKNOMNNACTUKOB, MOMY>XECTKAX MWHEepasoBaTHbIX MuT,
BOJOCTONKUX haHep v onanybok, Knesi, 6aKeNnTOBbIX NaKOB, a TaKXe
NOMMMEPHBLIX MacTWK, pacTBOPOB M BGeTOHOB. Ha OCHOBe TBephblX
pe30/ibHbIX MNOAMMEPOB MNOAYYAKT MPECCnOpolKM U (aonut, u
MCNONbL3YIOT AN U3rOTOBMEHUA TPY6, MNCTOB, NINTKA U 4p. U3Lenus.

Kapb6amHAHble nosuMMepbl NOAYYalT MyTeM CUHTe3a Kapba-
muga (moues(4 .) wu dopmanbgernga. KapbamugHble nonumepb,
BA3KO-TEKyYast 3KWAKOCTb 6enoro LBeTa, NyTeM BBeLEHWS B €ro co-
CTaB MWUIMEHTOB, MOXHO, MOMyYMT Matepuan no6oro ugeta. MNoam-
Mep pacTBopsieTcs B BOAE B /I0ObIX COOTHOLUEHWSAX; XOPOLUIO nepe-
MELUMNBAETCHA C AUCMEPCHbIM HAMOAHWUTENIEM, MENKMM U KPYMHbIM 3a-
nonHuTenem. meeT BbICOKOE CLENAEHUe C OpraHUYeckuMmn 3amof-
HUTeNnsMM (ONWUAKN, CTPYXXKKW, ApeBecuHa, pybneHas bymara v T.n.) u,
boraTblii CbipbeBO/ 3anmac W OTHOCWUTENIbHO HU3KYH LeHy. Kap-
6amugHble MONUMEPbl TBEPAEKT B CnabblX KucnoTax, pacTBopax
coneil. C UENblO YMeHbLUEHUS XPYNKOCTW, B ero COCTaB BBOAAT
NnacTU(MKaTopos.

Ha ocHoBe kapbamuiHOro nosvmepa rOTOBAT K/eW, MaCTUKW,
nacTbl, pacTBOpbl U GeTOHbI. cnonb3ytoT, B Ka4yecTBe CBA3YIOLLEro,
MpyM W3rOTOBMEHUWN APEBECHO-BOMOKHUCTLIX MAWT, APEBECHO-CTPY-
XEUHbIX MAUT, K/EEHHbIX KOHCTPYKUWA, MHOrOCNOMHbIX, BOJIOKHW-
CTbIX M AYENCTbIX NIACTUKOB.

SNOoKCMAHbIE MOMMEPBI NOAYYatOT Ha OCHOBE 3MUXIOPruapuHa
nyTemM CUHTEe3a. 3NOKCUAHbIA MOMUMMEP KOPUYHEBOrO LBeTa BA3KWIA
maTepuas, CTOeK B arpeccuBHbIX cpefax. M3genns Ha ero ocHose
06naJaloT BbICOKO MPOYHOCTBIO.

M3 3anokcugHbIX NOAMMEPOB M3rOTaB/MBAKOT MacTbl, MacCTWKW,
pacTBopbl U 6eTOHbI. Knen, Ha ero 0CHoBe, MMEIOT BbICOKYH) afresvto
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K MeTanny, Kepamuke, CTekay, 6eToHy u Ap. TennocToinKocTb
n3genuns, Ha ux ocHose cocTtassnseT 100-150°C.

dypaHoBble nonumMepbl  (Pyphypon-aLeTOHOBbLIA MOHOMEP)
nony4vatoT nyTem cuHTesa ypdypona M auetoHa. MoHoMep TeM-
HOKOPWYHEBOrO LBETA, Pe3KUM efKUM 3arnaxoM TBepAelT B Mpu-
CyTCTBUM BeH30M1CYNb(OKNCNOTbI 15-25%. KOMNO3MTHbIE MaTepuasl
Ha OCHOBe (PypaHOro nonumepa (MacTUKW, pacTBopbl, 6ETOHbLI K Ap.)
CTOMKW B KOHLEHTPUPOBAHHLIX KUCNOTaxX. [103TOMY MX UCNOMb3YIOT B
XUMUYECKOW NPOMBbILLIEHHOCTH, XpaHeHnu MUHepanbHbIX
YA06pPEHNIA, cneunanbHbIX COOPYXEHUIA.

MonuaupHble NOAUMeEPbI MOAYYAOT NYTEM CUHTE3a MHOro-
OCHOBHbIX KWUCNOT cOo cnuptamu. LLUupokas 6asa cblpbs, OTHOCU-
TeNbHO HM3Kaa LieHa, TMrMeHNYHOCTb MO3BOSET U3roTaBMBaTh Ha UX
OCHOBE CTeK/10NNacTUKOBbIE, LIBETHLIX O6/IMLOBOYHbLIX, CaHUTapHO-
TeXHUYECKNX (yHWUTa3, BaHHa, pakoBMHA W T.M.) uU3fenus, gacafHble
NnakM 1 Kpacku. Ha ocHOBe nonvmeppacTBOPOB M NOMMMEPOGETOHOB
M3roTaBNMBalOT WUCKYCCTBEHHbIA [paHWT, MpamMop W gp. Je-
KOpaTWBHbIe KaMHW. [lonumepbl CTOMKM K KOHLEHTPUPOBAHHLIM
KucnoTam, X/0py, BOAE U Ap. arpeccUBHbLIM Cpeaam.

MonnamugHble NOAMMEPbLI NOAYYaAKT MyTeM COBMECTHOW mMo-
NUKOHAEHCAL MW ABYXOCHOBHbIX KUCNOT U ANaMUHOB. VX nCnonb3yroT
B TUAPOM30NALUMOHHLIX MOKPLITUAX, B KayecTBe MoAudukaropa
6eTOHOB.

MonnypeTaHOBble NOJMMEPbLI CUHTE3NPOBaHbl Ha OCHOBE
M30LMOHATOB UM MHOroatoOMHbIX CNUPTOB. B 3aBucuMocTn OT BUia
nonnaupoB BO3MOXHO W3rOTOBNEHUE MAMKUX 3M1aCTUYHBLIX U XKe-
CTKMX MOSIMYpPEeTaHOBbLIX MaTtepuanos. lMonuypeTtaHbl 06n1afal0T Bbl-
COKOli agresveid K 6eTOHY, ac6ecTOLEeMEHTY, 0COBEHHO, K MeTanny.
Ha ocHOoBe MoOMMypeTaHOB MOMYYalT Kayuyku, f4Yeuctble OeTOHbI,
TEN/0 U 3BYKON30NALUOHHbIE MaacTmacchl 1 ap.

KpemMHuniliopraHuyeckHe MONUMMEpPblI OTAUYAKTCA OT APYrux
BUOB MOMIMMEPOB MPUCYTCTBMEM B UX MakKpOMOSEKYNAPHOW CTPYK-
Type KPEMHEKMCNOPOAHbIX (CMI0KCAHOBLIX) CBA3eid. Monekynbl y
HUX COCTOAT U3 KPEMHE3EMHOI0 CKefeTa 1 pa3BeT/IeHHbIX pajuKanos.
B KpemHeopraHuyeckux noaumepax Cco4yeTaeTcqa, MNojobHO cu-
NNKATHbIM BELLECTBAM, BbICOKas TEMI0YCTOWYMBOCTb, MPOYHOCTb M
npucywime noauMepamMm 31acTUYHOCTb, CTOMKOCTb K arpecCUMBHbLIM
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cpeaam. VX CUHTE3MPYHOT M3 HWU3KOMOMEKYNSPHbIX KPEMHeopraHu-
YeCKUX COeANHEHWNA (aKpWA, apus) ¢ CUIOKCaHOB.

Hun3komonekynspHole KpeMHeopraHuyeckue nonumepbl (MKXK-
10, THOK-11, TKXX-93 un KXK-94) o6nagatloT rmapoobHOCTbIO
nnactTugukaumein, NO3TOMY Ha MX OCHOBE FOTOBAT (hacafHble Kpackw,
BOLOCTONKME pacTBOPbl U BETOHLI. Ha OCHOBE BbICOKOMOEKYNAPHbIX
KPEMHEOpPraHM4YeCKNX MOIMMEPOB IMHEAHOrO CTPOEHWUS MNOy4valoT
CUHTETUYECKME KayyyKun, KOTOpble MCMOMb3YOT B KayecTBe repme-
TUKOB, U30NALMOHHBIX NacT, K/IEeB U T.M.

BbICOKOMO/EK 'MAPHbIE KPEMHeopraHW4eckue MNoaMMepbl MNpo-
CTPaHCTBEHHOTO C4 poeHMst 06nagaroT TENI0CTONKOCTLIO 60nee 400°C
N XKECTKOCTbO. Ha X OCHOBe rOTOBAT TEPMOCTOMKME NaKn 1 3Manu,
Kneu, s4encTble 6eTOHbI, BONOKHUCTbIE U CIOUCTbIE MAACTUKM.

MyTem CUHTE3a BbICOKOMOJIEKYNSAPHbIX COEAMHEHMWIA LeNonossl
1 GenkoB, MOMyYalT BXyLMe. Hanpumep, W3 aueTUILENon03bl
rOTOBAT MPOYHbIE U BOAOCTOWKME laKn NO LPEBECUHE U METay.

CUHTEeTMYECKME KayuyKW Moay4yarT nyTem NoaMMmepusaumm u
COMOMIMMEPU3aLLMM  HEHACBILLEHHbIX YrNeBofoposoB. B  kauvecTse
CbIpbsi MCMONb3YIOT U30MpeH, OyTaaneH (AMBMHWA), XMOPMpPeH, M30-
O6yTWneH n Ap. MOHOMepbl. B 3aBUMCMMOCTM OT BMAa MOHOMeEpa W3-
roTaB/MBalOT M30MPeHOBble, GyTaAMEeHOBbIE, X/TIOPNPEHOBLIE, OyTa-
OUEH-CTUPOSbHbBIE U AP. KayUYKW.

CUHTETUYECKME Kay4yKU WCMOMb3YOT B KAayecTBe K/eeB [A/if
CK/MeMBaHNSA NMHOMEYMOB, MAWTOK AN MOMAOB W AN WU3rOTOBMEHWS
MacTUK, repmMeTMKOB. 08 nNpuaaHus 31acTUYHOCTU MOMMepPaM B UX
COCTaB BBOAATCA Kayuyyku. [epMeTVMKM MOnyvalT Ha OCHOBe Oy-
TUAKayuyKa U XJ10prpeHa.

MyTem BBEAEHUA CaXbl, Mefa W T.M. GUCMEPCHbIX HamoAHWTeNel
B COCTaB BY/IKAHWN3MPOBAHHOI0 Kay4yKa NofyyatoT pe3nHy.

B npouecce BynkaHu3auuy B pesynbTaTe peakumum Mexay, Kay-
YyKOM W Cepoii UM paavauuoHHOW 06paboTKe, B MpoayKuum obpa-
3ylOTCS HOBble [BOWHbIE CBA3N. BynkaHW3MpOBaHHbIE Kayuyyku $iB-
NAOTCA TEPMOCTOMKMMM, >KECTKAMU, CTOMKUMW K OpraHUYecKuM
pacTBOpuUTENAM. Pe3suHy ¢ KayyyKOM MCMOMb3YHT 1S U3rOTOB/IEHMUS
n3genuii ana nona, ruApous3oNAUMKM, repmMeTUKoB W ap. M3 oTxonoB
PE3UHbl TOTOBAT KPOLIKM AN MOAyYeHUss  BGUTYMOPE3UHOBBIX
PY/IOHHbIX MaTepuanoB 1 MacTuK.
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11.4. OCHOBbI TeEXHONOTNUU NU3TOTOBMIEHUA NONMMEPHBIX Ma-
Tepuanos

KoMno3numoHHble nonumepHole MaTepuansl (KMM) wusrotas-
NNBAIOT MO TEXHONOMMKN, KOTOpas 3aBMCUT OT COCTaBa, Buia noivmepa
M 06MacTM NPUMEHEHUS W COCTOMT M3 CNeAyoWMX OCHOBHbIX
MPOLLeCccoB: MOAroTOBKA W ,03MPOBKA KOMMOHEHTOB, NepeMeLlBaHue
MOMMMEPHbIX  KOMMO3MLUWIA, OTBEPXAeHWe crnocobamu  TepMmo-
06paboTKM N XUMUK (pafMaLUOHHON TOXe) W cknagumpoBaHue. Cy-
LLeCTBYIOT crnegytouime cnocobbl 06paboTKM NONAMMEPHbIX W3AeNunii:
Ba/ibLieBaHMe, KanaHApupoBaHue, 3KCTPy3us, npeccoBaHue, (Hopmo-
BaHWe, NponuTka, 06Maska, OnpbICKMBaHWe, CBapKa, CKenBaHue u ap.

TexXHONOrns M3roToB/EHMS MOIMMEPHBIX MaTepuanos U U3genuii
ABNAETCH TOHKOW U TpebyeT BbLICOKOM TOYHOCTM MpPOTEKaHWS
npoueccoB. [03MpoBKa KOMMOHEHTOB A0/MKHa ObiTb B 10-100 pa3
TOYHEE MO CPABHEHMWIO C TEXHONOrMeElN ApYrux BUMAOB CTPOUTESbHbIX
matepuanoB. [py 3TOM, OCOBEHHO, CYMTAeTCAa TOHKOW omnepauueit
[03MpoBaHMe OTBepAMTeNeid, CTabunn3aTopoB, NAaCTUHMKATOPOB U
T.N., BBOAUMBIX B COCTaB KOMMO3ULUWUW B MasioM Konuyectse. [pu-
roToBNEHWE MNONUMEPHbLIX KOMMO3ULMIA SABNSETCS OTBETCTBEHHOW
onepauuein, oHa BAUSET Ha KayeCTBO rOTOBOW nNpoAyKuuu. KOHCT-
PYKUMA cCMecuTenein u xapaktep paboTbl 3aBUCUT OT COCTaBa KOM-
nosvuun. B 3aBMcMMOCTM OT BMAa NPOAYKLMMW, CMECb MPUrOTaBIU-
BalOT B CMecuTefle HENpepbIBHOrO W NEpMoauYeckoro fencTaus.
OO6bIYHO CMecUTeNb U Apyrue TeXHOMOornyeckne ob6opyLoOBaHUA W3-
roTaB/MBalOT N3 KMCAOTO U LLLEN0YECTONKNX METas/OB.

Mo cnobocy BanbueBaHWsA nnacTmacca (QOpMMpPYeTCA npu
NPOXOXAEHUN 4epe3 Lefb MEXAY BajuMkKamu, KOTOpble BpaliatoTcs
apyr npotme gpyra (puc. 11.1). lNepepabaTbiBaemasi mMacca 2 npo-
nyckaeTcs meajy Bafmkamum 1 M 3 HEeCKONbKO pa3, MHTEHCUMBHO Me-
peEMeLLVBAETCH, 3aTeM €€ NepecaxmBaloT Ha OAUH BaSUK U PeXyT C
NOMOLLLI0 HOXa 4.

B npouecce HenpepbIBHOW Ba/lbLOBKW MPU MPOXOXAEHUU MacChl
MeXAay Ba/iMKaMW, OHa pacLuupsieTcs ¥ No3TOMY B KOHLE npolecca
M3INLWKK C ABYX CTOPOH OTPE3alT C NOMOLLbI0 HOXa.

Mo aTomy cnocoby, B pe3y/nbTaTe CAABANBAHWUSA, KOMMOHEHTHI
nnacTMaccbl M3MeNbyaroTCs, NOAUMep, AWCNEPCHbLIA HanOHUTENb U
apyrue  mofudukaTopbl nepemelivBaloTcqd  60nee TOHKO U B
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pe3ynbTaTte 06pa3oBaHWA TeMMepaTypbl YBEIMUMBAETCA MAaCTUY-
HOCTb Macchbl.

[MoBepxHOCTL  MnocfefHero
Ba/MKa,  paccyMTaHHOro0  Ha
06paboTKy nnacTmacc, AO/MKHa
OblTb  CriaXeHHas W nonu-
poBaHHas. MNpu Heo6X04MMOCTK
TepMo0o6paboTKM BaIUKU NOJO-
rpeBatoT C MOMOLLbIO Mapa wm
3/IEKTPUYECKOrO Moforpesarens
(TeHa).

Puc. 11.1. Cxema BafibLOBKMN.
Mo cnocoby KanaHAn-

a) 3a/MBKa Macchbl; 6)BanbLIOBKa;

B) NepecaxvBaHie Ha O4uH Basmk; ~ POBaHWA - njacTMaccy — no
r) peska maccbl. 3aaHHON TOJlNHE N LWNPUHE,

N3 CMATYEHHOro MOMMMEPHOro
pacteBopa MyTem HenpepbiBHOrO NMPOMYCKaHWA 4yepes LUey Ba/IMKOB,
M3roTaBNMBalOT B BUAE /IeHTbl. B 3aBMCMMOCTM OT KOJIMYECTBO
Ba/IMKOB KanaHAap 6biBaeT ¢ 2, 3,4 1 5 BanMkamm. Banukn  moryt
OblTb BEPTMKaNnbHbIMW, TOPWU3OHTaNbHbIMK, Gopmoin -, L n Z.
Pabouas cxema 4 Ba/IMKOBOro KanaHgpa npueegeHa Ha puc. 11.2.

KOoHCTpyKUMIO KanaHapa BblIOMpalOT B 3aBUCMMOCTW OT BUAa
nnacTMaccol (pesuHbl wnu Tepmonnactbl). C Uenblo MoAyyYeHus
rnagkoil MOBEPXHOCTW M3Lenus, NOBEPXHOCTb KanaHgpa Lwandgyertcs
n nonupyetca. [na YCKOpeHWA TBepAeHMsA MNaacTMacChbl, BaNKK
KanaHzpa noLorpesatoT Napom Wm 3NeKTPUYECKUMU TEHAMM.

Puc. 11.2. Pabouas cxema 4 Ba/IMKOBOr0 KaslaHgpa:
a) KanaHap B dopme - T; 6) KanaHgp B hopme - Z.

273



JKcTpy3ma. o aToMy cnocoby M3genus U3roTasanBaroT MyTem
nponycKaHWs MoAOrpeToil njacTMaccbl Nof [faBleHWEM  yepes
MYHALWTYK. 0 cnocoby 3aKCTpy3uu NpPou3BOLAT MPOQUIMPOBAHHbLIE
NOroHaXKHble U3genuns, Hanpumep Tpyo6bl d=5-20 MM. UCTbI, NJIEHKA
WwupnHoii 0,3-1,5 M, NMHONEYM, MOPOM30Nbl U ApP. DKCTPY3NOHHbIE
MallWHbl BbIBAOT 2-X BUAOB: LUHEKOBbIE (OLHO- W [BYXLIHEKOBbIE) U
LWINPUL-3KCTPYepsl, paboTatowme nof faBneHmeMm. B npousBoacTse
MnacTMacc LUMPOKO pacrnpocTpaHeHbl LWHEKOBblE U YepBAYHbIE
aKcTpyaeps! (puc. 11.3).

Puc. 11.3. Pabouast cxema 3KCTPY3MOHHOWM MallMHbI: 1-GyHKep 3arpysKku;
2-LLIHeK; 3-ronoBKa; 4-kannobpyoLlas Hacaaka; 5-TsaHyLee YCTPOCTBO;
6-40pH; 7-hnnbTp.

Cnoco6 npeccoBaHusa. o aTomy cnocoby nnacTmaccy mnpec-
CYIOT C nNOMOULLI0 nojorpesaeMoro pabouyero opraHa. B npecc
(hopMax MOPOLLIKMA MOFYT 6blTb MPeccoBaHbl B FOPSYEM COCTOSHMU
WA MHOFOCNOMHBLIX Npecc-)opMax HEecKOSIbKO LUTYK B (hopme auc-
TOB, MNAUT U NnaHenel (puc. 11.4).

O6bI4HO, MO 3TOMY cnocoby M3aenus usrotasnmeato! 13 Tepmo-
PeaKTUBHbLIX MOIMMEPOB, HanpumMep (eHonaacTbl, amuHOMMACTLI,
[ peBECHO-BOIOKHUCTbIE U CTPY>XKEUHbIE MNTLI.

[na npeccoBaHWs NEHTOYHbIX KOMMO3ULMOHHBLIX MNOAUMEPHbIX
MaTepuanoB W naHeneid, MCNOMb3YHOT MHOFO3TaXHble TUApaBInye-
CKue npeccbl. MOLWHOCTL NPECCOB B 3aBMCMMOCTM OT Mapku oT 10 1o
50 TOHH 1 6onee. Paboumnit opraH nmpecca NogorpeBardT ¢ NOMOLLbHO
ropsiyeii BOAbI, Napa, 3NeKTPMUECKOro NpMcnocobeHus.
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Puc. 11.4. Cxema npecc-hopmbl (LUTamMnoBaHue):
a) 3arpy3ka npecc-matepuana; 6) 3akpbITvie JOpMbl 1 NPECCOBAHNE;
B) M3B/ieYEeHUE M3genms. 1-npecc-Marepuan; 2-noforpesaemas MarTpuyua
npecc-thopmbl; 3-NOAOrPeBaeMbIii MyaHCOH; 4-Mpecc-nof3yH; 5-311eKTpo-
nogorpesatenb; 6-u3genve; 7-ycTPOCTBO 415 U3B/IEUEHUS U3AENNSA.

Mpy ropsyem npeccoBaHuWW npouecc HhopMOBaHMS BedeTcs Moj
[aBneHneM, TakuM Crocob6oM nonyyarT APEeBeCHO-BOSIOKHUCTbIE U
[PEBECHO-CTPYXXEeYHbIe MANTbI, BYMaXKK0-CMOUCTbIE MAaCcTUKK, TPex-
C/TOVHbIE KNeéHble MaHenu, TeKCTONWUTBI U Ap. CAOUCTbIE KOMMO3W-
LUMOHHbIE MOMMMepHble wu3genusa. B npecc-popmax Ha OCHOBE Tu-
rMEHNYHbIX NOAMMEPOB (NOAMAGMpPbI, 3NOKCMALI W Ap.) U3roTaBu-
BatOT CaHUTApPHO-TEXHUYECKUE U3LeNNs, OKOHHbIE U ABEpPHbIE YacTy.

3anuBHOI cnocob. Mo sTomy cnocoby W3roTaBnMBalOT MaTe-
puanbl Ha OCHOBE TEPMOMIACTOB M PeakToMmIacToB, (hOpMOBaHMEM
M3LeNMIA B KOMHATHbIX YCNOBMSX W MOf AaBieHnem. 1o 06blYHOMY
cnocoby u3genus GopMupyroTCA B XOMIOLHOM WM FOpsYem COCTOS-
HUM 1 NPOLYKT TBepAeeT B pe3ynbTaTe npouecca MNoMMepusalun
WM NONVMKOHAeHcauun. Mpy 3TOM MOBEPXHOCTb W3NS YMI0THA-
eTCS W CrNaXuBaeTCs pasfiMYHbIMU cnocobamu. V3-3a BOBMeYeHMs
BO3f4yXa B CMeCb Marepuan nosay4daeTca nopucTeiM. 1o 3Tomy cno-
CO0y M3roTaB/MBAKOT, Ha OCHOBE PEaKTOMIacToB, NOAMMEPOETOHHbIE
n3Lenuns, 4eKOpaTUBHbIE MaHenn, NAUThl U ap.

TepmonnacTUyHble MOMMMEPHbIE U34eNUS  MOAy4YalT nyTem
thopmoBaHuMa nog pasneHuvem. o atomy cnocoby nonumep nogor-
PeBaloT B LUAMHAPE POPMOBOYHOM MaLUMHbI U OTKPbLITUEM MNAYHXepa
mMacca nog faefieHneM nonagaet B ¢opMbl. Maccy ¢opmytoT nog



fasneHviem go 20 MMa. C uenblo yCKopeHnUs 060payunBaeMocTi opm
MX OXnaxpawT XxofogHoi Bogoi (puc. 11.5). 3Tmm cnocobom
M3roTaBMMBAKOT W3AENNS Ha OCHOBE MOAM3TUMIEHA, MOAMMPONWEH],
noAnCTMpONa v T.N. 1 NonnmMepos. Mpu popmoBaHNM NOA AaBNEHNEM,
n3genusa 06pasyroTcsd 6e3 BHYTPEHHUX Ae(eKTOB, YBEMUMBAETCS
MAOTHOCTb U NPOYHOCTb. B 3TOM clyyae mpoLecc MOXHO MOHOCTbLI
MexaHWU31poBaTb U aBTOMATU3NPOBATb.

Puc. 11.5. Pabouas cxema 3a/IMBOYHOIN MalLMHbI NOf, AaBNEHNEM:
a) pacnnaeneHne 1 nnacTUgrKaums Maccol; 6) 3anMBKa MacCbl B ()OpMbl
nof AasfeHneM; B) pachoOpmMOBKa U3LENMIA.
1-nopLueHb; 2-6yHKep A1 XpaHeHWsi Macchl; 3-pa3orpesarenyt LMAnHAPa;
4-unnnHAap; 5-oTKpbiBatoLWascs opma.

Cnoco6 ¢opmoBaHua. Mo aTomy cnocoby M3roTaBiMBalOT U3-
Jenns NNCTOBbIE, MIEHOYHbIE, CIOXHON (DOPMbI M3 TpybuyaTbiX 3a-
rotosok. LLIMpoko pacnpocTpaHsieTcs 3 cnocoba ropsdyero opmo-
BaHMA: LUTaMMOBKa, MHEBMOGOPMOBaHNE U BaKyyM(OPMOBaHUe
(puc 11.6).

Mpu cnocobe WTaMNOBaHUA W3 NINCTOB BbIpe3alOT 3aroTOBKM,
HarpesaltT WX, 3aTEM MOMELLAKOT B Npecc-popMy, MeXAy MaTpulei u
MyaHCOHOM, CXWUMAlKT noj paeneHnem go Mla. Takum cnocobom
N3roTaBANBaOT LETaNN U3 BUHUMNACTA, TEKCTONNTA, OPrcTeKna u ap.

Mpy NHEBMOMOPMOBAHUWN NUCT 3aKPENNAOT N0 KOHTYpY mart-
puLbl N HAarpeBalT [0 CMArYeHWs. 3aTemM HarpeTbiM CXaTbiM BO3-
AyxoM o 7-8 MTlla nnuct npu>KnMmMarT K NoBepxXHOCTU Matpuubl. o
3TOMYy cnocoby Ha OCHOBe TepPMOMNMAcTOB WM3roTaB/IMBAKOT EMKOCTMH,
CBETOBbIE KOMINAKW, KOMbLA U3 NOANAKPUIATOB, YaCTU XMMMWYECKOWA
annapaTypbl 13 NOAUBUHUAXIOPUAA 1 Ap.
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Puc. 11.6. Cxema BaKyyM(OpMOBaHUs:

a) HeraTmBHas opma; 6)no3uT1BHas (Hopma; B) NpeaBapuUTe/bHas
BbITSDKKA 3ar0TOBKW MyaHCOHOM; I) NpeaBapuTe/ibHas MHeBMAaTUYecKast
BbITSDKKA 3aroToBKkW. |-11-no3uumm opmoBaHms; 1-3aroToBKa;
2-HeraTuBHas opma; 3-CTOIKa; 4-3aDKMMHast pama; 5-nyaHCoH;
6-no3uT1BHas (hopma; 7-(hopMOBOYHAs Kamepa.

Mpn BakyyM(OPMOBaHUU NNCT 3aKPENAAIOT MO KOHTYPY MOSHOM
(hopMbl, 3aTeM HarpeBaldT U CO3[alT paspexeHue B monoctu. Mog
aTMOC(EpPHbIM  [JaBfEHMEM JIUCT MPUMXKMMAETCs K  MOBEPXHOCTU
thopMmbl. Mo 3ToMy cnocoby Mofy4varT CaHUTapHO-TEXHUYECKue n3-
[enns Ha OCHOBEe NOMWUCTUPOA, NOMMETUIMETaKpunaTa, BUHNI0BbLIX
No/IMMEPOB.

Cnoco6oM BCMEHMBaHWUA - W3roTaBAUBAKOT AYEUCTble Tenno-
M30NSLMOHHbIE U aKyCTUYeCKue NaacTMaccoBble U3Aenus u repme-
TUKKN. MopucTocTb 06pa3yoT NyTeM BBeAEHUS B COCTaB NacTMacchl
razoobpasoBatesieii B pe3y/nbTaTte XMMUYECKUX peakuuid uam npu
nporpese (Kak nopodopbl). BcneHnBaHMe MOXET OblTb B 3aKPbITON
NAK OTKPLITOW hopmax, Mog faBneHueM unu 6e3 fasneHus. Mo atomy
cnocoby nonyyalT U34eNMs  Ha  OCHOBE  TEpPMOMAacToB WU
PeaKTonnacToB. HYenUCTyH niacTMaccy U nonumep6eToHbl MCMOSb-
3YHOT NpW TEM0 W 3BYKOU3OMAALMUWN KPbIW, CTEH, MOABANOB, MEXAy-
3TaKHbIX MEPEKPbITUI 3[aHNIA 1 COOPYXKEHWIA.

Mpy cnocobe MOKPbLITUA - NAACTMYECKYK Maccy, Aucnepcun B
COCTOSIHUM pacrniaBa MOKPbIBAOT Ha MOBEPXHOCTb Gymaru, TKaHu,
LUepCTN K .T.M., CFAaXMBaKT 1 06pabaTbiBalOT 415 CO3AaHWSA [AEKO-
paTuBHOro cnos. pu 3TOM Maccy CraaxusarT C MOMOLLbK Cheuu-
anbHOro pakneli-Hoxa. OObIYHO OCHOBaHWe (MaTepuan) ABUXKETCS, a
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HOX Haxo4uTCcA B CTaLUMOHAPHOM COCTOSHUW. AN perynupoBaHus
TONWMWHbI ¥ MAOTHOCTU MacChbl WM3MEHSKT HAKNOHHOCTb W pasmep
wenun. MokpblBaloLLas Macca MOXeT OblTb B MOJOrPETOM WU XO-
NOAHOM coCTOsHMU. [lo 3TOMy Cnocoby M3roTaBAWBaKOT NIMHONEYM,
NaBWHOS, NTUHKPYCT, ByMONnacTsl U Apyrue pynoHHbIe MaTepuasbl.

Mo cnocoby NpoNMTKKU - TKaHW, 6yMaru, BONOKHa NPONUTLIBalOT
B )KMAKOW, nnacTMacce W BbiCylMBatOT. [1pONUTOYHbIE, MaLUWHbI
ObIBatOT TOPU3OHTaNLHOIO W BepTUKaNbHOro Tunos. [lo aTomy
cnocoby nofyyvaloT 6akenuToBble KeeBble MNEHKU, [EKOPATUBHbIE
NNeHKKW, MPOMUTaHHble Kapbamuj 1 MenamMuHo-popManbLeruiHbIMy
nofvmepamu, BOMIOKHA W3 CTekna, acbecta M xnonka u gp. MNyTem
NPOMUTKNA LEMEHTHbIX, FMMCOBbLIX, CUANKATHBLIX, apPMOLEMEHTHbLIX U
T.M. KOMMNO3UTOB B Noaumepax (CTMPOA, NOAnakpwunaTbl, NaTekcbl U
Ap.) M3roTaB/MBalOT BbICOKOMPOYHbLIE, MOPO30CTOWKUE U3henus wu
KOHCTPYKLUN.

Mo cnocoby OnpbICKUBAHUA - MIACTUYECKYID MacCy HaHOCAT
TOHKOI N/IeHKOW Ha MOBEPXHOCTb MeTal/IMYecKoh NeHTbl unm 6Ha-
pabaHa, 3aTeM OTAENAKT OT MNOBEPXHOCTWU. TakUMM Cnoco6om nosny-
YalT Npo3payHble aLeTW/LENTHN03HbIE MIEHKM W ObICTPO BbIChI-
XatoLmecs NoAnUMepHble ynpyrue KOMnosnuum.

Mo cnocoby HanbineHUe - NOPOLIKOOOPAa3HbIA MoAMMEpP BNPbI-
CKMBAIOT Ha ropsvyl0 MOBEPXHOCTb, MOC/IE OCTbiBaHWA 06pasyeTcs
NPOYHOE MNOAMMEPHOe MNOKpbITME. CyLLeCTBYHOT chneaylolme Buibl
HanblIEHUA: ra3onjaMeHHbI, BUXPEBOM W NCEBLAOCKWKEHHbIA. pu
rasonjaMeHHOM HanblIeHUN MONNMEpPHbIe MOPOLIKK, (NOMNITUNEH,
NOAUMPONUAEH, NOANaMWUAbLl U Ap.) NPOXOAs 4epe3 njams pacnna.-
NAKTCA M Najas Ha NOBEPXHOCTb KanasMu NpuauMnaroT, o6pasys cnoin
HY>XXHOMN TONLMHbI.

Mo crnocoby cBapKu - M3 MOJTYTOTOBLIX MIACTMACCOBLIX YacTel
cobumpaloT mn3genns Heobxogmmon (opmbl. Ha OCHOBE MONNITMEHA,
noavnponwuneHa, MOMMBUHUAXAOPMAA W APYTrMX TEpMOmniacToB
M3roTaB/MBAKOT CAaHUTAPHO-TEXHUYECKME CMIOXKHbIE [eTanu nyTem
cBapku. Mpy cBapke NiacTMacCy HarpeBaldT C MOMOLLbIO FOpAYvero
BO34yXa, BbICOKOM 4acTOTbl, YNbTpasByka, paguauun u Apyrumu
cnocobamu. CBapHble LIBbI ABAAIOTCA MPOYHLIMW U HE WUMEIOT
netheKToB.

CkfnenBaHne NPUMEHADT A1 COeAUHEHUS TepMOonaacToB M
peakTonnactoB. lpu 3TOM WCMOMb3YIOT pasfiMyHble COCTaBbl K/ees

278



rOpsiYero ¥ XO0no4HOro COCTOSHWS. CTbIKW TEPMOMIAacTOB OMOHO-
NNYMBalOT, MyTeM 06paboTKM OpraHUYECKUMK PacTBOPUTENSMU.
Lienecoo6pasHo MCMonb3oBaTb KMEH M3 Tex XKe MOMMMEPOB, W3 KO-
TOPbIX MOMy4YeHbl M3aenus. Knem Ha OCHOBe 3MOKCMA0B W MOnMype-
TaHOB SIBNSNOTCS YHMUBEPCA/bHbIMU.

11.5. Buabl NOAUMEPHbIX U3AENNiA
11.5.1. KOHCTPYKTUBHbIE U OorpaxjaloLwne matepunansl

B KkauyecTBe KOHCTPYKTMBHbIX MaTepuasioB WCMOMb3YIOT CTeK-
NonacTMKK, APEeBECHO-CMIOUCTbIe MAAaCTUKK, COTOMMACTbI, OPrCTEKNIO,
NUCTbI U3 BUHMNMACTa, MNONUMEPPACcTBOPbI, MNONNMEPBETOHbI U
apyrue.

CTteknonfacTUKN - KOMMO3ULUWOHHBLIE /INCTOBbLIE MaTepuansl
MoyyalT Ha OCHOBE MOJIMMEPHbIX CBA3YIOLMX U CTEK/IOBOJ/IOKHA. B
KayecTBe /IMCTOBOrO0 OCHOBAHWA CNYXaT TKaHHble U HETKaHHble
marepuanbl U3 CTEK/I0BONOKHA. IMpy 3TOM MCMONb3YIT (EeHObHbIE,
NoNU3(MpPHbIE W 3NOKCUAHbIE NOMMMEPDI.

B 3aBMCMMOCTM OT BuAa CTEK/IOBOSIOKHA CTEKIOMMNACTUKN Bbl-
nycKatoT TpEX PpasHOBWMAHOCTEA Ha OCHOBE OPUEHTUPOBAHHBLIX BO-
NOKOH, py6/eHbIX BOMOKOH W TKaHel unyM Martos.

CTeKNO0BONIOKHUCTLIN aHu3aTponHblii maTepuan (CBAM)
nosly4yaroT Cnocob6oM rOpAYEero MPEeccoBaHWA MakeTa CTeKNAHHbIX
NNCTOB-LINOHOB. CTEKNAHHBIA LWMNOH - TOHKas TKaHb, MOMy4YeHHas
MyTemMm CK/IEMBaHWUA 3MOKCULAHBLIM MOMMMEPOM OPUEHTUPOBAHHbBIX
CTEKNAHHbIX HUTER. Pasmepbl CBAM gnnHa go 1000 mm, WinpvHa Ao
500 mm u TonwmHa 1-30 mm. MnotHocTb ero 1,8-2 r/cm3 npegen
NPOYHOCTU NpW pacTskeHun go 1000 MMa. CBAM 6uo n Koppo-
3MOHHOCTOWKNIA maTepuan. CBAM npuMeHsieTcs Mpu U3roTOB/IEHUN
NOABECHbIX NaHesnei, MPOCTPAHCTBEHHbIX KOHCTPYKLWIA, MOKPbLITUIA,
Tpy6 1 Ap.

CTeknonnacTuku ¢ pybneHHbIM CTEK/I0BO/IOKHOM WM3roTaBInBatoT
B BWUAE TMJIOCKUX W BOJIOKHUCTbIX NUCTOB. [nauHa 1000-6000 mm,
WwupuHa go 1500 mm 1 TonwmnHa 1-1,5 MM, cpefHAa nnoTHocTb 1400
Kr/M3 npegen NPOYHOCTW MpU PacTsXKeHun He meHee 60 MMa, npu
ckKatmum He MeHee 90 MMa, npu u3rmbe He meHee 130 MIa,
npospayHocTb 50-85%. OTW m3genus NPUMEHSIOT ANS YCTpolicTBa
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CBETOMPOBOAHbLIX Orpaxgawwmx hoHapeid, NaBUILOHOB, MOMXKUNA,
6a/IKOHOB 1 KPOBE/b 3A4aHWI U3 TEFKUX KOHCTPYKLMIA.

CTekNOTEKCTONUT MOMYyYalT MyTemMm T[OpsAYero npeccoBaHus
CTEK/N0TKaAHW B TepMOpeakTUBHbLIX MonMMepax. B KayectBe cBf-
3ylOWero uUcnonb3ywT (eHon-gpopManbaerugHyo cmony. AnuHa
CTEKNOTEKCTONUTOBbLIX NncTtoB 2400 MM, wwupmHa 600-1200 mm,
TonwuHa 1-7 mm. AnvHa naut 2400 mm, wupuHa 700-1000 mMm, u
TonuwmHa 9-35 MM, cpegHas nnoTHOCTb 1800 Kr/m3 npegen npouy-
HOCTK npu pacTskeHun 230 MIMa, npu cxkatmum 95 MMa n n3rnée 120
MlMa. CTeKNOTeKCTONUT CTOEK K TEenaoBbIM U XUMUYECKUM
BO3AeCTBMAM, K BoAe. Ha MX OCHOBe WM3roTaBNMBalOT OKOHHble U
[BEpHble 6/10KWU, QYPHUTYPY, CaHUTapPHO-TEXHUYECKME Wu3denus,
TPEXCNOMHbIE NaHEeNN, CKOPAYMbl, KPOBENbHblE BONHUCTbIE U3AENMS.

[peBecHo-cnoncTble NAaCTUKM W3roTaBAMBalOT MPONUTKOA fAe-
PEBSIHHbIX LUMNOHOB (heHOoN-popmanbaernaHbimm (aMmUHO-anbaern-
HbIMW W Ap.) NoOAUMEpPaMK C NOCNedyoWMM ropsymMM NpeccoBaHUEM.
Wx pgnuHa 5600 mm, wwupmHa 950-1200 MM ¥ ToNWMHa 12 MM,
cpefHAs MAOTHOCTb He MeHee 1300 Kr/m3. [JpeBeCHO-CMOUCTbIE
nnactuku (ACM-B-700 n CAM-B) o6nagatoT BbICOKOW NPOYHOCTLHO,
yAenbHOM yfAapHOW BA3KOCTbIO. [1OBEPXHOCTb WU3Aenua rnafkas,
XeNTo-KOPUYHEBOrO LBETa, XOPOLIO BMAHA TeKCTypa [APeBECUHbl U
cnerka 6nectut. MexaHuyeckas o06paboTka (NMUAWUTbL, CBEPAUTD,
3a6uTb reosgent u T.n.) nerkas. ACIM Mcnonb3yoT B KayecTBe 06/u-
LOBKM CTEH W MeperopofoK, MOTONKOB KY/NbTYPHbIX U O6bITOBbIX
34aHui.

MonncTMponbHble 06NMLLOBOYHbIE NINTKN - TOHKWUIA MaTepuan
B (hopMe KBagpaTa WM YeTbiPpeXyrofbHWKa C [NagKon nuueBoi
CTOPOHOIM W pudeHol TbIMbHOW MNOBEPXHOCTbIO.  Komnosmuus
COCTOUT M3 MOMUCTMPONA SUCNEPCHOr0 HaNoMHMUTENA (TaslbK, KaoauH
n Agp.), NWrmMeHTa M npu HeobXoAMMOCTM B COCTaB BBOAWTCS
mogupukatop. MAnTkM OPMYIOT Ha MNOMHOCTbI aBTOMATM3NPO-
BaHHbIX NMHUAX. TonwmHa nantkn 1,25-1,5 mm, macca 1 M3 NanTku
1,5-1,7 kr. Ha ocHoBaHWs MAMUTKM MPUKIENBAKOT C MOMOLLbI Mo-
NIMMEPHbIX N Kay4YyKOBbIX MacTWUK. MAUTKKM OTBe4vatoT TpeboBaHUAM
FMTUEHbl, YCTOMUYMBBI B BOAE M XUMMYECKUX Cpeaax, MMEKT KpacuBble
pacuBeTKn. HegocTaTKoM M/MT ABNSETCA BO3ropaeMocCTb, MO3TOMY UX
He/lb351 NCMOJIb30BaThb BO3/1e OTKPbITOrO OrHS.
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OpraHuyeckoe cTek/o (MOMTHMETHAMCTAKPUIAT) NPO3paYHbIii,
MPOYHbIA, CBETOYCTOMUMBbLIA, NETKAIA KOHCTPYKLWOHHbIVA MaTepuarn.
OprcTekno BbiMyCKalOT B BMAE AUCTa AANHON Ao 1350 MM, LiMprHa
fo 1250 MM 1 TonwmHA - 2,3 MM. Oprcrtekno MCMNonb3ywT AnA
Npo3payHbIX Neperopojok, oHapen 34aHui.

Monnmep6beTOHbl - KOMMO3ULUWOHHbIE MaTepuanbl, KOTopble
COCTOAT W3 MOJMIMMEPHOr0 BAXYLLEro, [AUCMEPCHOro, MESIKOro wu
KPYMHOTO 3anofiHuTeNel, oTBepanTens u mogugukartopa. B kauectse
BAXYLLEro MCNonb3ytT peakTonnactbl ((heHONbHblE, 3MOKCUAHbIE,
NnonnagupHble, QypaHoBble W KapbamuiHble) W TepMONacThbl
(cTMponbHblE, MeTakpunaTbl W Ap.). 3anonHWTeNneld BbIOMPaKOT B 3a-
BMCUMOCTW OT 06N1acTV NPUMEHEHWS, B KUCNbIX Cpefax WUCNonb3ytT
necky Ksapua, 6asanbTa, rpaHWTa, KBapuuTta, Apobb KUCAoTOynop-
HOro Kupnuya n Ap. KWUCOTOCTOWMKWMX MaTepuanos; B LUENOYHbIX
cpefax WCnofb3ylT KalbUMT, AOAOMUT W Ap. LLef0oYecTolkue Mma-
Tepuansl. B (OpMMPOBAHUM  MUKPOCTPYKTYpbl  MONMMeEP6ETOHA
Ba)XHOE 3Ha4yeHVe MMeeT COCTaB M CBOWCTBa HamnonHutens. B kaue-
CTBe [WCMNEPCHOro HanofHUTENs WCNOMb3YHT aH4e3nT, Auabas,
KBapL,, KOKC, LUamOT, aHTpauuT, MapLianuT, LWak, 30Mbl, gochormnc
n ap.

Monumep6beToHbl Ha OCHOBe Kapb6amupi-opManbierngHbiX 1
theHono-opManbaerngHblX MNOAMMEPOB AOCTYMHbI U Hambonee
pacnpocTpaHeHbl. 3TW NONUMEPOETOHbLI TBEPAEOT B KOMHATHbIX
YCNOBUAX B NPUCYTCTBMU KUCMOTHbLIX OTBepAuTeneid. ®dypaHoBble U
MX CMecuM C 3MNOKCUAHbIMKU, (eHoNo-hopManbierugHbIMn  Nou-
Mepamy OTBepXJaloT BbICOKOKOHLEHTPMUPOBAHHLIMU KUCNOTaMK -
6eH30/1CYyNbOKNCNOTbI, KOHTAKT MeTpoBa v Ap. Monnmep6eToHbl Ha
3MOKCUAHBIX CMOMax SABAAIOTCA BbICOKOMPOYHBIMU W CTOWKAMMK B
KUC/bIX U LLENOYHbIX Cpefax.

Mopbop coctaBa MONMMEPOGETOHOB SABMSETCA C/IOXKHBIM W OCYy-
LLECTB/IAETCA C MNOMOLLbLIO, BbIBEAEHHbLIX 3MMUPUYECKUX hopmy. Mpu
3TOM pacxof NOAUMEPHOro Bsxyllero coctaBnset 100-240 Kkr/m3,
COOTHOLLEHMWe MONUMEpP-HanonHUTeNnb B npegenax 1:2-1:4. C uenbio
YCKOPeHUsi TBepAeHnsa nonmMmepbeToHa ero TepMoobpabatbiBatoT npu
Temnepatype 40-90°C npoJO/MKUTENBHOCTL 6-24 4. T1pOYHOCTb
nonmmep6eToHoB npu cxatum 60-130 MMa, npu pacTsxxeHun 6-22
MMa, npu m3rmbe 15-42 MTlla, nx mMopo3ocTolikocTb F200-F500 n
6onee, a TennocTolikocTs 100-200°C.
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[na ynydweHns Xpynkoctu nonvMepberoHoB, B COCTaB CMeCK
BBOAAT NNaCTUPUKATOPbI, @ ANA CHUXEHUS BHYTPEHHEr0 HanpshkeHus
npu TBepAeHMM [06aBAAKOT COAM TFafiorTeHOB U CcynbtaTtoB. s
YBE/IMYEHUS MPOYHOCTU MPU PacTsHKEHWM B cOCTaB Nonumep6beToHa
BBOAAT acbecT, CTEK/I0BO/IOKHO, 6a3asbTOBOE BO/IOKHO W Ap. BOMOK-
HUCTble MaTepmansbl.

HepgoctaTkom nonvmep6eToHa SBASETCA BbICOKas MOM3YyYecTb,
CTapeHue noj BO3feACTBMEM Tenna W BAAKHOCTU. TexHOMorms mno-
nnuMepbeToHa N0 MHOTUM acnekTam 6/7M3Ka K XMMWYECKOW TeXHOo-
NOruKn, TO eCTb MO TOYHOCTU [O3UPOBKM KOMMOHEHTOB, UX Mepeme-
WwuBaHua un 1.n. Mpy XpaHeHWW, [O3MPOBKE KOMMOHEHTOB, MPWro-
TOBMIEHMM CMecK, (opMuUpoBaHUM U TepmoobpaboTke TpebyeTcs
TOYHOCTb W CO6MOAEHME TeXHUKM 6esonacHocTu. Llex nonumepbe-
TOHa J0/MKeH obecneunBaTbCs AOCTAaTOUYHON BeHTUNALKEN, a paboune
WHOMBMAYaNbHBLIMW  CpeAcTBamMM  3awmTbl  (OYKM,  Ccrienofdexaa,
pe3vHOBbIe MepyaTKu, pecnupartop 1 T.0.).

Monumep6eToH MpUMeHsieTCa B TeX MecTax, rfe Apyrue Buibl
6eTOHOB (LEMEHTHbIA 6eTOH, achanbTOBETOH M Ap.) He cTolikKM. Ha
OCHOBE NONMMep6EroHOB W3roTaBAMBAKOT U3LENNA U KOHCTPYKLUW,
CTOMKWE B KWCNOTaX, Liefoyax, pacTBopax Coneii M MUHepanbHbIX
YLOOpeHniA 1 Apyrux arpeccuBHblX cpegdax. [Monvmep6eToHbl Ha
OCHOBe (DeHO0M0-aNbAernAHbIX, aMUHO-aNbAernaHbIX, (QypaHoBbIX
MOSIMMEPOB MCMOMb3YIOT B 3al4MTe KOHCTPYKLUWUA XMMWUYECKOW Mpo-
MbILUJIEHHOCTH, @ MOAMMEP6ETOHbI Ha 3MOKCUAHLIX U NOAN3QUPHBIX
NO/IMMEPOB B KUCAbIX W LLENOYHbIX Cpefjax WU W3roTOBMEHWW CaHU-
TapPHO-TEXHUYECKUX U3AeNniA.

11.5.2. TTonMmepHble LEKOPATMBHO-O0TAEN0UYHbIE MaTepuansl

K nonumepHbIM [eKOpaTUBHO-OTAENOUYHbIM MaTepuanam OTHO-
CATCA M3feNnus A8 BHYTPEHHEeN OTAeNnku 3[4aHuii, Tenno u 3BYKO-
M301ALMOHHbIE. KpoMe 3TOro, MHOrMe orpaxgarline noavMepHble
n3Lenns MoOryT CNY>XWUTb B KayecTBe OTAe/IouHoro martepuana. K ot-
[eN0YHbIM fINCTOBLIM MaTepuasaMm OTHOCATCA [AeKopaTuBHble O6y-
MaXKHble C/OUCTble MNACTUKWU, AEKOpPaTWBHbLIE MaHen «noangopm»,
nonngekop u ap.

ByMaXKHO-CNOWCTble AeKopaTWBHble NAACTUKW  U3roTaB/IMBalOT
nyTemM rops4ero npeccoBaHWs MPONUTaHHON cneuuanbHoW 6ymaroi
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(beHoN-hopManberniHbiMu 1 Kapbamupa-opmanbaeruaHbiMm  no-
numepamu. OnuHa nnactukosoro nucta 1000-3000 mm, wnpuHa 600-
1600 mm, TonwmHa 1-5 mm.

BepxHuit cnoli nmnacTuUKa U3roTaBMMBalOT TUMOFPaguyeckum
cnocobom M3 LBETHON, LBETOBOM, BbINYKNO-LBETOBOW U pesbeHOA
6ymarn. OB6bIYHO PUCYHOK BbIpaXaeT TeKCTypy ApeBecuHbl (ayoba,
opexa, ficeHs, 6yka) W AparoueHHbIX KamHei (Mpamopa, Manaxura,
AHTaps 1 T.n.). Kpome 3TOro, BO3MOXHO, HanevataHne abCTPaKTHbIX
pPUCYHKOB. [MnacTmku TOAWMHON 1,6 MM NPUKPennsloTcs K Oc-
HOBaHWIO C MOMOLb BGUTYMHO-PE3UHOBOr0, 3MOKCUAHOMO, pe3op-
UMH-pOpMabAernaHoOro Kknes M mactuk. nactmku 6onblueidn Ton-
WMHbI NPUKPENAAIT K OCHOBAHUID MexaHW4yeckum cnocobom (c
NMOMOLLbIKO TBO3fe U LWYpynoB). VX NPUMEHSIOT B OTAENKE BHYT-
PeHHEeRn 4YacTu 34aHWA KyNbTYpPHO-ObITOBOro, TOProBOro M Ap. Ha-
3HayeHus.

MoNMCTUPONbHbIE OTAENOYHbIE MAUTKU («NONNGPOPM») U3-
roTaBfMBalOT BBEAEHWEM B COCTaB MOJIMCTUPOSILHOIO MNoAUMepa
BCMeHMBalOWmnX [06aBOK. 3anMBOYHbIE MAalUWHbI MNAUTOK «MOMU-
thopmM» obecneyveHbl hopMamm s cO34aHUA BbIMYKIOA MOBEPXHOCTU
C WUeBOW CTOpPOHbI. Pasmepbl naMToK 500x500x8-10 MM, Mo
nepumeTpy NAWTOK NS NPOOMBKM TBO3Aei W LWypynoB MpoAenaHbl
oteepcTus. MANTKKN «nonudopm» (NaHenn) UCNONb3YT ANA OTAENKN
CTeH, MOTO/IKOB, MNEPeropofok W 3/1eMEHTOB WHTepbepa 34aHul
KYNbTYPHOro, 6bITOBOr0 Ha3HayeHus.

[ekopaTuBHble naHenn «nNOMNAEKOP» W3roTaBNMBalOT MyTeM
BaKyyM-NpeccoBaHWUs U3 MOMMBUHUAXI0PMAA C BbIMYK/IO/ MNOBEPX-
HOCTbIO C NLEBOM CTOPOHbI. OTAeN0YHAs BEPXHSSi CTOPOHA WMU-
TUpYeT MeTann c ysopamu. Pasmep naHenein 1850x955x0,6 mm. WX
NCMONb3YIOT ANS CTeH afMUHUCTPATUBHbLIX U OOLLECTBEHHbIX 34aHWIA
(3anbl, Xonnbl 1 4p.).

[ peBecHO-BONOKHUCTbIE OTAEN0YHbIE NAUTLI NOAYyYaoT NyTeM
ropsyero npeccoBaHWs [peBeCHbIX BOMOKOH (Kambllia u Aap.
pacTeHwii), NPONWTaHHbLIX TepMOPEaKTUBHLIMKU MNoAuMepamun (Kap-
6amug-hopmanbernfiHoie n geHon-popmansaerniHoie). Mantbl Bbl-
NyCcKalT C rNagKoi MOBEPXHOCTbIO /IMLEBON CTOPOHbLI C OAHWUM WK
[ABYMSI  pyCcTamy, OKpalleHHbIMW CUHTETUUYECKON 3MYyNbCUeid nnm
amanbto, 6e3 6necka, ¢ nonybneckom, ¢ 6neckom. Nx gnuHa 1200-
2700 mm, wwupuHa 1200-1700 MM v TOoNMWwMHA 3-6 MM. [iuThbIl
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MCNONb3YHT ANA OTAENKU CTEH WM MOTONKOB XUbIX U 06LLECTBEHHbIX
3gaHunii. IX NpUMKPennsoT K OCHOBAaHWIO C MOMOLLbK TBO3Aei WU

LYypYynoB.
[ peBecHO-CTPY>XeUHble OTAEN0UYHbIE NANTLI MOAYyYalT NyTeM

ropsiyero MpeccoBaHUs CMeCcu TEepPMOPeaKTUBHBLIX MOMMMEPOB U
[PEBECHO CTPYXKW. OnnHa nant 2500-3500 MM, wunpuHa 1250-1750
MM K TonwuHa 10-25 MM, cpefHsas naoTHocTb 600-700 kr/M3. Sluue-
BYIO CTOPOHY MAUT OKPaLUMBAKOT 1aKOM, 3Masblo U KPaCcKOR, a Takxke
0611L0BLIBAIOT LIMOHOM, (haHEPOM, NAACTUYHBLIMU IMCTaMK U ap.

TpexcnoliHble ApeBecHO-CTPYXeUHble NAWUTbl U3roTaBMBalOT Ha
OCHOBe KapbamufHOW cMofbl. [na  yBeNMYEHWS MPOYHOCTM U
BOJOCTOMNKOCTM B COCTaB cmecu BBOAAT 1,5% napadmHa no macce.
CpegHsaa nnoTHOCTb Mx 750-850 Kr/mM3 npoyHOCTb nNpu m3rnbe 24
MTMla n BogonornoweHne o 15%. AnvHa nant 1440-5500 MM, wun-
puHa 1220-2440 MM, TonuwmHa 16-24 MM. MIX MCNONMb3YIOT B XWU-
NNILHOM CTPOUTENLCTBE A1 ABEpeid, NOABECHbLIX NOTO/KOB MNOKPbITUS
nona, ¥ Npy M3roToB/IEHUN Mebenu.

O6nUL0BOYHbIE NANUTLI - PEHONUT MOMYYalOT NYTEM FOpAYero
nMpeccoBaHnss cMecu (heHon-popManbaerMaHoi cmonbl € OT-
BepAUTENEM U 3anoNHUTeNeM (4peBecHas MyKa, KaonuH, TanbK 1 ap.).
MAnTKN nNpousBOAAT pasnMyHOro useta pasmepom 100x100 w
150x150 MM, TOAWMHOR 1,5 MM. TIAUTKX BbICOKOMPOYHbI U CTOMKMN B
arpeccuBHbIX cpefax. Mx mcnonb3yoT s 06/MLOBKU CTEH LIEXOB,
nabopatopuii 1 ap.

11.5.3. MonnmepHblie MaTepuansl 415 Noaos

Monbl 13 MOIMMEPHBLIX KOMMO3WTOB OT/IMYAKOTCA OT MOMOB Ha
OCHOBE [peBecuHbl, KEPaMUKU W Ap. BbICOKON NPOYHOCTLIO, NErko-
CTblO, TEKCTYPOW, BOAOCTOMKOCTbIO W BGMOCTOMKOCTBHD, NPOCTATOM
yCTaHOBKM.

MonoBble PYyNOHHbIE MaTepuasnbl - NMHOMEYM W3rOTaBMMBAKOT
nMyTeM BBeAEHWS B COCTaB MO/MMEPOB HAMOMHUTENS, LUCMEPCHOWA
apmatypbl, nnacTugukatopa, OTBepauTens crabunusatopa W
NUrmMeHTa. B KayecTBe BSXKYLLErO MCMOMb3YIOT MNOMAUBUHUAXNOPUL,
rauTan €  KOMNOKCUMAMHOM, 6e3 OCHOBaHMsi, Temno U 3BYKO-
M30M1ALNOHHbIE, OAHO WU MHOFOC/IOMHbIE, TNajKne, BOPCOBbIE U KOB-
POBble M LBeTHble. JluueBas CTOpPOHA /MHOMEYMa [OSKHA ObiTh
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rnafkoi, 6e3 aeekToB, APKO LBETHOW C rny6oKMMU pucyHkamu. o
NCTEYEHUN BPEMEHWU LBET SIMHOMIeYMa He AO0/DKEH W3MEHATbCA Moj,
JeincTBMeM CBeTa, BO3fLyXa W BOAbl W BblAeNATb BpPeAHble BeELLECTBa.
OcHoBaHue 415 YKNaAKWU IMHONeYMa, AO/MKEH OblTb YACTUM, TaAKUM
N CYyXUM.

NuHoneym nonueBuHunxnopugHblii (JINBX) n3rotaBnnearoT ¢
OCHOBaHWeM 1 6e3 OCHOBaHWA, O4HO- W MHOrOC/MOMHbLIM, FNafKUM Y
LUBETHbIM. JnnHa He MeHee 12 m, wupuHa 1,2-1,6 m, TonwmHa 1,2-6
MM. Ero npuknemBaldT K OCHOBaHMSM C MOMOLbLIO 6UTYMa-
PE3MHOBOr0, KyMapOH-Kay4yKOBOM 1 Ap. XONOAHbLIX MAcTUK U KIIeeB,
WBbl cBapuBaloT. JINBX Mcnonb3yT NpY MNOKPLITUN NOMNOB XWUNbIX,
aAMUHUCTPATUBHBIX, ObITOBLIX 3[4aHWA W MNPOMBILLIEHHbLIX Mpes-
NpusATHIA.

B KpynHOMaHe/IbHOM [LOMOCTPOEHUU MUCNONb3YIOT [4BYXC/ONHBLINA
NUHONEYM C TEMNION30NALNOHHbLIM OCHOBaHMEM. [10N0BMHbI 06Lero
BbIMYCKa PY/NIOHHBIX MOIMMEPHbIX MaTepuanoB A nona npuxoguTcs
Ha gonto JINBX.

FNndTanceble MMHONEYMbl M3roTaB/MBalOT Ha TKAaHON OCHOBE
ANnHOM 20 M, WpuHOW 1,8-2 M 1 TONLWMHONR 2,5-5 MM, LBETHLIM HAN
TMnorpackumu  pucyHkamu. VX mcnonb3yloT  And  Monos
BCMOMOraTefbHbIX 34aHNMN.

KOoNnoKCUINHOBBINA (HUTPOLEN/ON03HbIA) NUHONEYM W3rO-
TaBNMBAKOT 6e3 OCHOBaHWA, AAMHON 20 M, wWuMpuMHOA 1-1,6 M, K
TONWMHON 2-4 MM, KPaCHOTO Y KOPUYHEBOTO LBETOB. STOT JIMHOMEYM
CTOEK B BOfge, CBeTY, MOPO30CTOeK, 3M1aCTUYHOCTb W U3rnbaeMocTb
BbICOKA M NpW 3KcnyataumMn He BblAensieT BpeAHbIX BellecTB. W3-3a
BO3ropaeMoCTu MX He PEKOMEHAYIOT UCMO0/b30BaTh B JETCKUX cafax,
LUKONax, TeaTpax v ap. 3haHuii.

Pe3MHOBLIN NuHONeYM (penuH) - [ABYXCNOWHBIA PYNOHHLINA
mMaTepuas, HWXKHWIA CMOW COCTOWUT W3 BY/NKAHU3MPOBAHHOW KOMMO-
3ULMM 13 PE3NHOBOMN KPOLLKK, 6UTYMa, acbecTa U TKaHOM AucrnepcHOl
apmatypbl. BepxHuia TOHKKA (1-1,5 MM) 1 NPOYHbIA CNOA COCTOMT K3
CUHTETUYECKOr0 KayyyKa W HanojHWTens, B BUAE LBETHON pe3HbI.
OnuHa penvHa He meHee 12 M, wnpuHa 1-1,6 M 1 ToNwmMHa 3 1 5 MM.
C uenbto NpuaaHns pennHy Tenno- 1 3ByKOU3ONALMOHHbIE KAYecTBa,
€ro W3roTaB/MBalOT C OCHOBAHWEM U3 SAYEUCTbIX MaTepuanos
TONWMHON 4-6 MM. PefiMH CTOeK B BOAE, KUCNOTHbIX W LUENOYHbIX
pacTBopax, aHTMCTaTU4YeH WM MCKpabesonaceHblil. Ero Mcnonb3ytoT B
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OOLLECTBEHHbIX W MPOMBILIEHHbIX 3[4aHUAX U BCNOMOrartesbHbIX
MOMELLEHMSX.

BopcoBble CMHTETUYECKUE KOBPbl - ABYXCNOWHbLIA PYNOHHbIN
mMaTepuasn, BEPXHMWIA CMOA KOTOPOro COCTOMT M3 BCMEHEHHOro Ten-
NOUN30MALMOHHOIO MaTepuana Ha OCHOBE MOMWYpeTaHoB W Ap. No-
NUMepoB 1 natekcos. O6LlWas To/MLMHA KOBPOBOr0 MOKPLITUA 8 MM,
BbICOTA KaNpOHOBOro BOpca 3 MM, B BCMEHEHHOr0 OCHOBaHNA 5-6 MM,
AnvHa fo 12 M, wupuHa o 1-4 m v ToNWMHA 8 MM PasINYHOro
uBeta. OHM Tenmno- W 3BYKOM3OMALMOHHbIE, W3HOCOCTOMKWE, MpoY-
Hble, fIerKO NoAAatoTCa XMMUYUCTKE, HeBO3ropaemble, TO/IbKO pac-
nnasnaTcsd. CUHTETUYECKME KOBPbI MOACTUMAIOT B CYXYH W Mpu-
KpennsatoT ¢ 4-X CTOPOH C NOMOLLbIO NPOPUANPOBAHHBIX MUHTYCOB.
VX MCnonb3ytoT B FOCTUHULLAX, KNHOKOHLEPTHbLIX 3anax, ay4uTopusx,
TeaTpax v B ip. NOMeLLEHUAX.

BopconnH (BOPCUCTbI NUHONEYM) - HETKaHbIA [ABYXC/IOMHBbINA
PY/NOHHbIA MaTepuan, NULEBOA C/OA COCTOMT M3 NPOMUIEHOBOIO
BOPCA, HWXXHWIA CNOW M3 PYNoOHHOrO nonuBuMHunxnopuga. [AnuHa
BopcosiMHa 12-20 M, wupmHa 1 M U TOMWMHA 4-6 MM B BUAe
PY/NIOHHOTO Martepuana, pasnMyHoro ugeta. BopconuH o6nagaet
BbICOKOW Temnno W 3BYKOM30MALMENA, W3HOCOCTOMKOCTbIO, TMIUEHWNY-
HOCTbIO. BopconuH noACTUNAKT BCYXYH W MNPUKPennsawT ¢ 4-x
CTOPOH C MOMOLWbI NPOPUINPOBAHHBLIX MAUHTYCOB. WCNonb3yroT
npy NOKPbITAW NONOB 34aHNIA.

MNWTHbIe MaTepuanbl M3roTaBMBalOT U3 CMECU MONMMEpa, 3a-
nonHWTENed, nnactTugmkatopa, NUrMeHTa, MoAudMKaTopoB (CTabu-
nusaropa, oTeepamTens u 1.n.). O6pasoBaHMe MHOTOUNCNEHHbIX LLUBOB
npu ykKnagke nona v NAAT NPUBOAUT K HapyLUEHUHO TUTUEeHUYHbIX
npasun. MAWTKA NONY4YaldT Ha OCHOBE TepMOMacToB - MOJIUBU-
HUNXnopuga, UHAEHKYMapoHa, kapbamuaa, eHona u ap. NoauMepos.

MonuBMHUNXNOPUAHbIE NAUTKA  WU3rOTaBAMBAOT B  BUJE
LBETHbIX u3aenunin pasmepoM 300x300 mmM 1 200x200 MM 1 TONLLMHOWA
1,5-3 MM. OHM CTOiiKM B BOfe, CNMabblXx KMCNOTax, macne, OrHe-
CTOMKME W WU3HOCOCTOMKUE. TANTKM MCMOMb3YIOT B XUbIX U 06Le-
CTBEHHbIX 3[aHUAX, KYXHAX, CaHYy3/axX, & TakKe B NPOU3BOLCTBEHHbIX
LiexXax NPOMbILUIEHHbIX 34aHUIA.

MingeHKymMapoHOBbIe NAMTKW CTOMKM B BOZe M Ap. cnabo ar-
PECCUBHBIX Cpefax, W3HOCOCTOMKM W yAapOmnpOYHbl, MPOYHbIE KOM-
Nno3nUMOHHbIE MaTtepuanbl. VX BbinyckaloT B pasmepax 300x300 u
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200x200 MM X TOAWMHOW 3-4 MM. OTU NAUMTKM UCMONL3YIOT Npu
YCTPOWCTBE MO/IOB, B MOMELLEHNSAX C WHTEHCMBHBIM [BUXEHUEM;
HeXenatenbHO WX WCMNOMb30BaHWE B MOMELLEHUAX C  BbICOKOM
BNI2XKHOCTbLIO 1 TeMMepaTypoil.

Pe3nHOBbIE NAUTKW W3rOTaB/MBAKOT Ha OCHOBE pe/inHa pasme-
poM 300x300 mMm u 500x500 mmM, TonwmHOi 305-10 mMM. MAUTKKM
CTOMKW B BOAE, KMCNOTaxX U Wenoyax, NpoyHble U 31aCTUYHbIE, Tenao-
1 3BYKOM30MALMOHHBIE. VIX MCNOMb3YIOT B IPaXAaHCKMX W MPOMbILL-
NEHHbIX 3[aHUAX C MOBbILEHHON BNAXHOCTHIO. [UTKM, Ha OCHOBE
TEPMON/acToB, MPUKIENBAOT K OCHOBaHWUK 6GUTYMO-Pe3UHOBLIMU
WA MHAEHKYMapOHOBbLIMW  Kay4yKOBbIMW MacTUKamu, TONLLMHON
0,5 mMm. OcTaTkm MacTUKM OYMLLAKOT C MOMOLLbLIO OpraHUYecKmx
pacTBopuTenein (KepocuH, aueToH, 6eH3nH 1 ap.).

lMonbl Ha OCHOBe PeakTOMaacToB - COOPHOINO Y MOHOMUTHOrO
WCMOJIHEHNA B BUAE PacTBOPOB U 6eTOHOB. B KauyecTBe BSXYLLEro
MCNONb3YIT (PEHOMbHbIE, KapbamuiHble, (ypaHOBbIE, 3MOKCUAHbLIE,
nonuadupHeble 1 ap. noaumMepsl. B coctas pacTsopa 1 6eToHa BBOAAT
HamonHUTENN, MeJIKue W KPyMHble 3arnofHUTeNn, OTBepAuTenu,
nnacTUguKaTopbl, MOAUMPUKATOPLI WM NUIMeHTbl. W3 nonumeppac-
TBOpa W MonMMep6eTOHa W3roTaB/MBalOT MOHOAUTHbLIE MOAblI TOJ-
WmrHol 20-50 MM. WX 3aiMBalOT Ha rnagko MNOArOTOB/IEHHYH Y-
NOTHEHHYIO MOBEPXHOCTb. Ha OCHOBe MNOJIMMEPHbLIX PacTBOPOB U
6eTOHOB M3roTaBnAMBalOT NAnTbl pasmepoM 300x300 m 500x500 mm
(naxe 1000x1000 mm) u TonwmHOW 20-50 mm (100 mm). UX uc-
Mo/b3ylOT B arpeccuBHbIX cpefax B COOPHOM WM MOHOMUTHOM UC-
MOMHEHWW, ANS YCTPOACTBa MOMAOB B XWMM3aBOAAaX, CKMajax MuHe-
pasibHbIX YA06peHuin n ap. MNpu nonyyveHnn 60nblUepasMepHbIX NAUT
NX apMUPYIOT CreunanbHO CTanbHOM apMaTypoil.

beclwoOBHbIe MOMMMEPHbIE MOl NOMyYyatdT Ha OCHOBE MOMU-
BMHMMaLeTaTa, NoAUMepLEMEHTA 1 MOIMMEPHBLIX KOMMNO3WLUWIA B BUIE
MacTuK. B cocTaB MacTMK BBOAAT HanofHUTENb, MAacTUMKaTop,
cTabunusatop ¥ Ap. MacTuuyHble MOMbl YKNafblBalOT Ha rnajKoe
OCHOBaHMe.

MonHBMHMNaueTaTHble nonbl (MBA) - u3rotaBnMBaldT MNyTeM
BBeAeHus B cocTtas MBA nopolka Ksapua, 30/1bl U Ap. AUCMEPCHbIX
HanonHuTene, NUrMeHTa U BOAbl AN YMEHbLUEHUS BSA3KOCTWU, W
nepeMeLlLnBalOT B CMeLManbHOM CMecuTene B TeyeHue 4-5 MUH.
MacTKy HaHOCAT Ha MOBEpPXHOCTb C MOMOLLbLIO My/nbBepu3aTtopa B
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2-3 cnog, noc/fie BbICbIXaHWUA MPeAbIayLero cnod. Mx ncnonb3yoTt B
O6LLECTBEHHbIX 3[aHUAX, B MOMELLEHUAX NEerkoi W MuLLeBOR Mpo-
MbIWeHHOCTK. [Monbl, Ha ocHoBe [MBA, oTBevaldT TpebOBaHWAM
FUTMeHbl, 0HAKO BO BM@XHbIX YC/OBUAX U AWHAMUYECKOW Harpyske
NX HE PEKOMEHYIOT.

MonumepueMeHTHble MOJbl - W3rOTaBAMBalOT Ha MOPTNaHA-
LemMeHTe W MOAUMEpPe CO LUefIoYHbIM OTBepXaeHuem. B Kayectse
BSXKYLLErO MCMONb3YIT aMynbcunio MBA. aueToH-popManbaermiHble
nonumepsl, aucnepcuto Crc-65 M um gp. B coctaB MacTuk
nonumMepsbl BBOAAT 5-7% no Macce. OHM MPOYHbIE, WM3HOCOCTOMKMeE,
BOJOHENpPOHULAEMbIE W TUTUEeHWYHble. Tlonbl MCNOML3YIOT B 06Le-
CTBEHHbIX U MPOMBbILUIEHHBIX 34aHUAX C MHTEHCUBHbLIM [BVXKEHUEM.

MonvMMepHble KOMMO3UTbI A1 YCTPOWCTBA MOOB U3r0TaBAMBAKOT
Ha MONAMAUPHbBIX, 3MNOKCUAHbIX, (DEHONbHbIX, KapbamuaHbix, Qypa-
HOBbIX W Ap. MOAMMepOB. MacTUKM Ha NOMMAMPHBLIX MNOAUMEpax,
No/yYeHHble BBEAEHMEM B UX COCTaB 6Gefloi CaXbl, CTEKNOBOMOKHA U
OTBEpPAUTENs, TUTUEHUYHbI, W3HOCOCTOWKWe, MpPOYHbIE, YAaponpouy-
Hble W KpacuBbl. VX MCNOMb3YIOT B MOMELLEHUAX, C MOBbLILLIEHHOA
BMIXXHOCTbIO U arpecCUBHOCTbLIO, CAHUTAPHO-TEXHUYECKOr0 HasHaye-
HVA. MacTMKN Ha OCHOBe [p. PeakTomnaacToB NPUMEHAOT B OCHOBHOM
B MPOMBILLIEHHbIX 3[aHUSAX C BbICOKOW arpeccuBHOM Cpesoi.

11.5.4. TToroHaXHble H caHUTapHO-TeXHUYECKUNe n3genms

MoroHaxHble n3genua. K HUM OTHOCATCHA LBETHblE, U3Mepse-
Mble MO0 A/IMHE NAWHTYCbI, NOPYUYHU NECTHUYHbIE Mepuna, HIMYHUKN,
HaleNbHUKW, 3alUTHBLIE YTONKN A9 IECTHUYHbLIX Mepus, MpocTynbl
1 T.N. NMOroHaXKHble N3feNns U3roTaBAMBalOT U3 NONUBUHUAXIOPMAA,
nonuaTuieHa, MNOAUCTAPONA, MOMMMETUIMeTaKpunaTa MeToLOM
3KCTpy3mn. OHM [OCTATOYHO MNPOYHble, YMNpyrue, Tenjao U OrHe-
CTOMKMe, CTONKME B arpeccuBHbIX cpefax U rUrneHnyHble. MaAMHTYChbI
M NOPYYHU U3rOTaBAUBAIOT B Py/IOHaxX No 12 M uau oTAenbHo no 1,2-
3,5 M. OHM 06X0AATCS He AOPOXKE AEPEBSHHbIX.

CaHUTapHO-TEXHUYECKNE W3LEeNNA W3roTaBAMBAOT Ha OCHOBE
nonnMeTUNIMETaKpuUIaTa, YyAapornpovyHOro mnoaMcTupona, noaunpo-
nuieHa, MoanamuaoB U CTEKIOMAAaCTUKOB. M3 HMX M3roTaB/nBaKOT
BaHHbI, MOAAOHbI, CU(OHbI, PaKOBMHbI, YHWUTa3bl, C/ANBHble GayKw,
CMeCUTENN, peLleTKu BEHTUNATOPOB W T.M. W3gennsa u3 nnactMacc
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MPOYHbIe, BOAOCTOWMKME, TNagkue, rurueHunyHble, B 10 pa3 nerye u
3KOHOMMWYHee B CPaBHEHWUU C YYTYHHbIMW.

Tpy6bl. [MnacTmaccoBble Tpy6bl W3roTaB/AMBAOT Ha OCHOBE
TEpMONNacToB (NOAUITUNEH, MNOAMBUHWUAXIOPWA, MOAUNPONUIEH U
T.N.) W CTEK/IONNACTUKOBbIE TPYObI 13 peakTonnactos (MONMAgUPHbIe,
(hypaHoBble, KapbamugHble W T.M.). Tpybbl M3 TEPMOMIACTOB JIErKo
noafalTcs CBapKe, CKOPOCTb TeYEHMUS BOAbl OONbLUAS M3-32 HU3KOMOo
KO3(h(huLMEHTA TPeHNA. B HacTosllee BpeMs BbINyCKalOT nonvmep-
Hble Tpy6bl avameTpoM fo 150 mMm. OHWM NpOYHbIE, BOAOCTOMKME,
ynpyrue, U3HyTpu ¢ rNafKoi MOBEPXHOCTLH).

Ha ocHoBe nonnmep6eTOHOB M3 PeakTOMacToB WM3roTaBnMBatoT
Tpy6bl gnameTtpom oT 100 go 1000 mm. gnmHoi ot 80 cM go 6 M. OHuK
CTOMKW B BOAE U arpecCMBHbIX Cpefax, NX UCMosb3yT B XMMUYECKON
NPOMbILLNEHHOCTU, B KONNEKTOPHO-APEHAXHbLIX CUCTEMAX, LIaxXTax U
Ap. coopyXeHuax. OHU 3(h(eKTUBHEE MO CPaBHEHMIO C Kepamuyec-
KUMW U MeTa/IMyecKnuMu Tpybamu.

CTeknonnacTukoBble TPyObl M3roTaBMMBalOT Ha OCHOBE MOSU-
3(MpHOro nonumepa, CTEKNOTKaHW, CTEK/IOXIyTa W T.N. METOAO0M
LeHTpUyrnposaHns. OHU BbICOKOMPOYHbI B BOAE W XUMWYECKU
CTOIKW, BblAEPXMBatOT paboume TemnepaTypbl Ao 150°C. CTtekno-
NNacTMKOBblE TPy6bl WCMOMb3YKOT, B OCHOBHOM, B XMMWYECKOA K
HedTenepepabaTbiBatoLLeli MPOMbILLIEHHOCTH.

11.5.5. lMonnmMepHbIE KNEU N MACTUKN

MonuMepHble Kfen 06/1aAat0T BbICOKON aAre3avoHHOW crnocob-
HOCTbIO M BOLOCTOMKOCTbIO. B KauyecTBe BSHKYLUEr0 WUCMONb3YHT
TEepMOMAacTbl U TEPMOPEAKTMBbI, KayuyyKn W NMPUPOAHbIE LEH003bl
n gp. BewectBa. C LENbl ynyylleHWs CBOICTB B COCTaB Kes
BBOAATCSH HANOMHUTENW, MNACTU(MKATOPLI, OTBEPAUTENN, CTabUNU-
3aTopbl 1 T.N. [onMMepHbIE KNen TBEPAEKT B XON04HOM U ropsyem
cocTosHUN. C NOMOLLbI NOMMMEPHBIX K/1EEB CKIEMBAOT JPEBECUHY,
nnactMaccy, MeTans, KepamuKy, CTEKNO, KaMHW, Bymary, pesvHy u
T.N.

Kpome 3TOro ¢ MOMOLLbIO MOMUMEPHbLIX K/EeB OCYLUEeCTBAAIOT
COOPKY [AEPeBSHHbIX, Xene306eTOHHbIX W MEeTa/IIMYECKNX KOHCT-
PYKUMiA. MaTtepmanbl, Ha OCHOBE [pPEBECUHbI U OGymaru, CKIevBatoT
Kap6amMuAHbIMU 1 (hEHONHBIMK MOMMMEPAMM, a 415 CKIEUBaHUS Me-
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Tanna, Kepamuku, CTekna W T.M. WUCMOMb3YIOT KNeu 3MNOKCUAHBIX,
NONAN3PUPHLIX U MOAUU3OLUOHHBLIX MOAUMMepoB. C NMOMOLLbLIO Kiies
«bycTuNaT» MNPUKNEUBaKOT K OCHOBaHWUKO MNOAUBUHUAXIOPUAHBIN
NVHONEYM, MNUTKKN, CUHTETUYECKME KOBPbI U T.N. T1epX/N0BUHUIOBLIM
K/IEEM CKNEUBAKOT MOrOHAXHbIE U3aeNns, 6eTOH, APEBECUHY M T.NM.
MonnmepHble MacTUKU * KOMMO3WULWOHHBLIA MaTepman Ha oc-
HOBE MONUMEpPa, HaMoMHUTENs, MAacTUpUKaTopa, OTBEPAUTENs W
MOANMKATOPOB. X MCNONb3YIOT ANA CKAEMBaHUSA, MOKPbITUA, 3a-
[eNKN LIBOB, BbIPaBHUBAHWA MOBEPXHOCTEN, 3alMUTbl OT KOPPO3WK
M34ennini U KOHCTPYKUUA. MacTuKM OTIMYAKTCA OT K/eeB MOBbI-
LUEHHOW TYCTOTOW W BbICOKMM COfepXaHuem HanonHutens. C uenbto
YAy4dlEeHNs CBOWCTB MacTUK, B WX COCTaB BBOAAT OWUTYM, AeroTb,
KaHnhonb, KaseuH, u T.N. MogudumkaTopbl. Pe3nHO-6UTYMHbIE
MacTVK/ UCMOMb3YHOT A5 CKNenBaHUA NMHOMEYMOB U NANTOK.

11.5.6. NMonuMepHbIe TepMETUKNU

MonnmepHble repMeTUKU WCMONb3YTCA ANA 3afefiKy  LIBOB
COOPHBIX KOHCTPYKTMBHbIX 3/1EMEHTOB - NaHeseld, 6510K0B, AeTanein u
T.N. FTepMeTUKM AO/MKHbI 6bITb YNPYrMMU U racuTb gedopmaLmio ot
TemnepaTtypbl U ycafku, aTMOCHEPOCTOMKMMM U He [AO/KHbI Bbl-
[enatb BpefHble BewlecTBa. C Lenbio 3afenku U YNAOTHEHWUS LUIBOB
MCMNONb3YIOT HETBEPAEIOLLINE MAaCTUKM N 3N1aCTUUHbIE YNIOTHUTENN.

MacTWUHble repMeTUKU WCMONb3YKT AN 33feNKW LIBOB C
MOMOLLbIO CreunansHoOro npucnocobneHus. Mpu 3TOM  MacTuka
[LO/MKHA MMETb BbICOKYHO afresva no matepuany go 60°C. LLUupoko
MCNOMb3YIOT TUOKONOBbIE (KayudykKu MONUCYNbPUAHBbIE) U GUTYMHO-
PE3NHOBbIE MACTUKMN.

TWOKOMOBblE MAacTUKM W3rOTaB/AMBalOT Ha OCHOBE TWMOKOOBOA
nacTbl, BYfIKaHM3aTopa W pa3baBuTens, MyTeM WHTEHCUBHOrO nepe-
MeLLMBaHMA, HENOCPeACTBEHHO nepef ynotpebneHvem. MacTuka, B
pe3ynbTaTe npoLecca BY/KaHM3aUWKW, 3aTBepAeBaeT B LIBAX WU3feNnii
M CO3[aeT Pe3MHOMOAOOHYI0 YMPYryt repMeTU3NPYIOLLYI0 Maccy
YyepHOro LBeTa.

MacTuUKy U301 W3roTaBMBalOT MyTEM MepeMeLlnBaHna pesu-
HOBOro nopoluka, 6UTymMa, KyMapoHOBOro MosIMMepa, BOIOKHUCTOrO
maTepuana (ac6ecta 1 T.M.) U aHTUCENTUKOB (aHTpaLLeHOBOE Macso).
M30n0Byl0 MacTMKy MCMNOMb3YIOT B ropsyeM Buie Npu Temnepartype
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80-100°C u B XONOAHOM COCTOSIHUW B pacTBOpMTENaX (IMrpouviHe,
6eH3MHe 1 T.1.).

HeTBepaetolime MacTUKW W3roTaB/MBatOT Ha OCHOBe MNOMU-
n306yTUNEHa, cMAruMTens (HelTpanbHble Macna) W HanosHuTens
(NOpOLLKM M3BECTHSKA, 4ONOMUTA M T.M.). MacTuKa B LUBbI BBOAMTCA C
NMOMOLLbIO CheLmansHOro wnpuua. Mpu 3ToM MacTUKM pasMelleHbl B
naTpoHbl U MNOJAlTCA Mocne Mporpeea B TepMmollkatax. Ynpyrue
NoAKNagKn U3rotaBnMBatoT B BUAE MAOTHOIO W MOPUCTOrO XryTta 13
pe3nHbIl, MOANYpeTaHa 1 Kaydyka.

Mopouns3on wu3rotaBNMBaltOT M3 Pe3NHOBOr0 MOPOLLKA CMArYu-
Tens, nopoobpasoBatens W aHTUCENTUKA B BuUAe >ryta. [opouson
BbINycKatoT pasmepoM 30x40 n 40x40 MM ¥ B BUE XryTa AMaMeTpoMm
10-60 mm. WX wucnonb3ywT ANA 3afeflKu BepTUKa/bHbIX WU TO-
PU30HTa/IbHbIX LLIBOB MaHesnei, WBOB MeXAY NaHeNsMU, OKOHHbIX pam
N Ap. LUBOB.

FepHUT - NOAKNaA0YHbIA MaTepuan B BUAE NMOPUCTOro yNpyroro
XryTa, MOKPbITHIA BOLOHENPOHULAEMON NAeHKOW. FepHUT nonyyatoT
M3 HECropaemMoro MOAUX/IOPONPEHHOr0 Kayvyka AAWHOW 40 3 M K
anametpom 20, 40 n 60 Mm. [epHUT BOLOHEMPOHULAEMbIA U
aTMOC(epPOCTONKNIA MaTepuan, BOAOMOI/OLEHME er0 B TeueHne 48 u.
0,4% no macce. 3-3a BbICOKOr0 OTHOCUTE/NLHOIO YA/IMHEHWUSA, TEPHUT
YCTONYNB NPKN AEACTBUN HANPSHKEHNIA N CAYXXUT ANNTENbHOE BPEMS.

FepMeTMKK ObIBAOT MOMHOTENbIE W nycToTenble. [pn yknagke
NoAKNaf04HbIX repMETUKOB, AN CO3L4aHUA BaKyyMa, ero OTpe3aroT C
O[JHOW CTOPOHbI, B pe3ynbTaTe Yero BO BHYTPb MPOHMKaET BO3AYX U
repMeTuK NAOTHO NPUINNAETCA K CTeHaM MyCTOThl.

MpotunnupoBaHHble FepMETUKWU W3roTaBNUBAOT U3 MOMUBU-
HUNXnopuga MeTofom 3KCTpy3nnu. OHW pasHOLBETHbIE C Pa3/IMYHbIMU
MOMePEeYHbIMU CEYEHMSAIMU, XOPOLUO MNPUKPbLIBAKOT LUBLI, CTOMKU K
aTMoC(epHbIM BO3feiCcTBMAM W fedopMaumsam. epes HarHeTaHUeM
repMeTMKOB LUBblI XOPOLUO OYMLLaKT, CHMMAIKT OCTaTKu 6eToHa u
pacTBopa.

Mpu npoBefeHWV repMeTU3aUMM LWIBOB CcnefdyeT cobaaaTh
npasuna TexHUKU 6Ge3onacHocTu. [pu WU3roTOBMEHUW, XPAHEHUMU U
MCMOMb30BaHUN ClleflyeT OCTeperatbCA OrHs, paboume [O/MKHbl BbiTh

o6ecneyeHbl pe3vHOBLIMM PyKaBuLaMu, CMeLOBKOM 1 Ap. CPeACTBaMy
VHANBUAYANbHON 3aLiMThI.
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11.5.7. Mogudurkaumsa cTpouTeibHbIX MaTepranoB rnoimmepamm

MyTem 06paboTKy nonumepammn 6eToHa, APeBECUHbI, NPUPOAHbIX
KamHel, runca W CUAMKATHbIX W3LeNNA, MOXHO 3HAYUTESIbHO
yAyylwnTb MXx CcBoOiCTBA. MoanduuupoBaHHble m3genns obnagatoT
BbICOKOW MPOYHOCTbIO, CTOMKOCTbIO B arpeccuBHbIX cpefax, MOpo-
30CTOMKOCTbIO, W3HOCOCTOWKOCTBIO,, YAAPONPOYHOCTLIO U Ap.
YNYULIEHHbLIMW CBOCTBaMU.

Mogndunkaynsa 6eToHOB. LieMeHTHble 6eTOHbI MOAUMULMPYIOT
nonvMepamu B BuAe NOMMUMePLEMEHTHOro 6eToHa, 6eToHanoMmepa
1 6eTOHa C MOKPbLITHEM,

MonuMepueMeHTHbI 6ETOH U3roTaBAMBAKOT MYTEM BBeLEHWA B
cocTaB 6eToHa nonumepa B Konudectee 10-20% no macce. MNpu aTom
nonumep, 3aTBepAeBas B CTPYKType 6eTOHa B OTAeNbHbIA Kapkac,
npuaaet OeTOHY [AOMOMHUTENbHYH MPOYHOCTL WM Ap. cBoicTBa. B
KayecTBe BSXKYLLEro MCMonb3ylT, KPOMe MopTnaHALeMeHTa, MyuLo-
NaHOoBble, LUMAKOBbIe LEMEHTbI, CUIMKATHBIE W TUMCOBbIe BAXYLUUE.
M3 yncna nonumepos Mcnosnb3ytoT nonvsuHunaudeTaT (MBA), natekc
CKC-65 TTl, BOAOpacTBOPMMbIA 3MNOKCUAHBINA, aLeToH-(opmanbie-
rMaHell nonumep u gp. O6bIYHO, MOAMMEPbI BBOAAT NpWU MPUro-
TOB/IEHUW BETOHHOI CMecu.

MyTem BBeAeHWs B cocTaB 6eToHa amynbcum TBA, MOXHO
yBENYMBATL MPOYHOCTL NPU pacTsXeHUM u npu usrnbe. OpfHako,
6eTOHbI ¢ Ao6aBKkoi MBA paccuMTaHbl Ha 3KCMayaTauUuto B CYXOM
mecTe (NpyM OTHOCUTENbHOW BnaxHocTn Ao 40-50%). HepgocTaTKom
ABNSETCSA OTHOCUTENIbHO BbICOKAsA yCajKa Mo CPaBHEHUIO C 06bIYHbIM
6eTOHOM. BeTOHbl, MOAUMUUMPOBAHHbIE 3MOKCUAHLIMMK, aLeTOH-
(hopManbAernaHbIMU  NoAMMepaMu, KOTOPble OTBEPXKAAKTCsa chne-
UManbHbIMWU OTBEPAMTENSIMU, 06/1aJal0T BbICOKOW MPOYHOCTLIO, BOAO
M XMMWUYECKOW CTOMKOCTbIO W  BOAOHENPOHMLAEMOCTbi. WX
mMopo3ocToikocTb F150-F300, n3HococToinkocTh B 15-20 pa3 60nblue
MO CPaBHEHWIO C LLEMEHTHbIMW 6eTOHAMM.

MonumepuemeHTHble 6GeTOHbI  MCNOMb3YKOT B CTPOUTENbLCTBE
NPOMbILLUMIEHHbIX 34aHWIA, CKNafoB B KayecTBe NOMa, MOKPbITWMIA a3-
POLPOMOB M LOPOXHbIX MOKPbITWIA, 3aJe/IKe LUBOB Xene3o06eTOHHbIX
KOHCTPYKLUIA.

beToHONoNMMepbl NOMyyaldT MyTeM MNPONUTKU OETOHHbLIX W3-
Jenuidi 1 xene3obeToHHbIX KOHCTPYKUWIA nonuMepamu. Mpu nosHoM



WAM 4aCTUYHOM 3anOJSIHEHUWU 3TUX MOP MNONMMepPamu, PaguKanbHO
YNy4LIaKTCs CBOMCTBA GETOHA.

[na nponuTkn GeToHa WCNO/Mb3YKOT TepMonnacTbl (MeTunMe-
TakpunaTr, CTMpoON U T.M.) W peakTonnacTbl (3MOKCUAHLIA, MOAU-
3UPHbLIA, alLeToH-thopManbAerniHbiA U T.0.) U Ap. CMeLUaHHbIe Mo-
NMmepsbl, a Takxke amynbcuu MNMBA, natekc CKC-65 I'T1. TexHonorus
MPONUTKM CMOXHas, COCTONT M3 CReayroLmMx onepauuii: NoaroToBka
6eTOHHOrO M3f4enusa; cywka npy temnepatype 105-110°C B TeUYeHUM
10-20 4. A0 NOCTOSIHHONM Macchl; NPOMWUTKa Mof BaKyymMOM W Mof
[aBneHneM; OTBEPXAeHMe noavmepa B nopax 6eToHa nof AeNCTBMEM
TemnepaTypbl ¥ XMMUYECKUM CNOCO6OM.

Mpy nponuTke 6eTOHaA NOAMMEpPaMy YyBEMUMBAETCA MNPOYHOCTb
npu cxatum B 2-10 pas, npu pactsxeHun 3-10 pas, BOAO U XMMUYe-
cKas CTOWMKOCTb M Mopo3ocToitkocTb (5000 uuknoB n 6onee). -
(DeKTUBHOCTb MPOMUTKA 3aBUCUT OT T[/yOMHbI NPONUTKM GeToHa.
BeToHOMO/MMMEPBLI  UCMOML3YIOT NPU  U3TOTOBMIEHUN  XUMUYECKM
CTOWKMX NOM0B, (DYHAAMEHTOB, KOMJIEKTOPHBLIX U APEHAXHbIX TPYO ©
B Ap. MecTax. lNMponuTkKa KOHCTPYKLUMWIA KPOBMMW, C OZHOI CTOPOHbI,
rny6uHoid 10-15 MM AaeT BbICOKMIA 3dhheKT.

BeTOHbl C NOMUMEPHbLIMW MOKPbITUAMU. [na 3awuTbl OT
KOpPO3UM GEeTOHHbIE W Xefe306eTOHHbIE KOHCTPYKLUMUW MOKPbIBAKOT
NONVMEPHBLIMYA KOMMO3ULMSAMU Ha OCHOBE TepMOMAacToB U peakTo-
nnacToB. MoKpbITUA MOrYT 6bITh B BUAE NAK-KPACcKK, NacTbl, MaCTUKM,
pacTBopa, MJEHKW, MAUTKW. 3aluTHble MNOKPbITUA AO/MKHbI UMETb
BbICOKYIO afire3vto K MOBEPXHOCTM, ObITb MPOYHLIMK U YNPYTUMW,
KOPPO3UINHO CTOMKUMU, BOLAOHENPOHMLAEMbIMU.

MonMMepHble NOKPLITUS U3rOTaBMBAKOT HA OCHOBE 3MOKCUAHbIX,
theHon-(hopmanbaernaHbix (C rpyHTOBKOI) U T.M. MOMMEPOB.

BeTOHbl HanonHeHHble nonumepamun (hnbpPo6ETOH) Wu3ro-
TaBMMBatOT NYTEM LUCMNEPCHOr0 apMUpPOBaHUA BETOHA MOMMMEPHbLIMU
BO/IOKHamu (MOAMNponuaeHa, NonunsobytuaeHa u T.n.). Mpu aToM
yBe/MYMBAETCA MPOYHOCTL NpU  M3rube, pacTHKEHUW, yaapo-
MPOYHOCTb W TPELYMHOCTONKOCTb, YMEHbLUAETCA AethOpMaTUBHOCTb
6eToHa. akue 6GETOHbI MCMOMbL3YIOT MNPY M3rOTOBMEHUU CBaliHbIX
(hyHOAMEHTOB, JOPOXHbIX MOKPbLITUIA U B Ap. MECTax.

Mogndukauma apeBecUMHbl OCYLLECTBNSETCA MyTeM MNPOMUTKM
nonumepamu (COCHbl, 6epesbl, TOMOMSA, OCUHbI, OfIbXW U ApP.) C LEeNblo
yyulleHUs CBOWCTB, Npex/Ae BCero MpPoOYHOCTM W BOLOCTOMKOCTM.
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[peBecMHy NpONMTbLIBAOT  (PEHONHbIMK, KapbamugHbIMK,  y-
PaHOBbIMW, NOAU3PUPHLIMU, KPEMHUAOPraHWYECKMUMMU U T.M. MOMAU-
MepaMu M MOHOMepamu - MOAUMETUNAKPUIATOM, CTUPOAOM, NOoAu-
MEPHBLIMU 3MY/TbCUAMU U aTeKCaMM.

Mpn nponuTke [peBecUHbl  MeTWIMeTakpunatom (CTUpon)
NMPOYHOCTL MO HanpaBAEHWUIO BOJIOKOH yBenun4yuBaeTca B 2-3 pasa, a
nepneHANKynsipHo B 4-6 pas. lNMpyu 3TOM M3HOCOCTOWKOCTbL MOBbILLA-
eTca B 2 pasa. NMpu nponutke ApeBecuHbl (hypaHOBLIMU MOMMEPaMU
NMPOYHOCTb YyBennumBaeTcd B 1,5-2 pasa, TBEpAoCTb B 2 pasa MU
CTOWKOCTb B arpecCMBHbIX Cpefax, 6UOCTOMKOCTb M OFHECTOMKOCTb.
MyTem NPOMMTKM NOAMMEpPaMU MAFKUX MOPOL APEBECUHbI, MOAyYaloT
TBEpAble COPTa, NPUrOAHbIE AN U3rOoTaBMeHUS MapKeTa, MIMHTYCOB,
rantens, fetaneil aBepeli M OKOH. Ha ocHOBe MOAWUDULMPOBAaHHON
LpeBeCUHbl  M3roTaB/MBalOT BOLOCTONKME W KOPPO3UNHOCTONKME
COOpPHbIE KOHCTPYKLMK.

Mogundukauns 6UTYMOB OCYLLECTBASETCA C Lenblo npuaaHus
OUTYMY YMPYrMx CBOWCTB W YBENUYEHUS XUMWUYECKOWN CTOMKOCTM.
MognduunpoBaHHbie 6UTYMHbIE KOMMNO3ULMKM MOXHO paccMaTpuBaTh
KaK KOMMO3UTbl, B KOTOPbIX PpO/b MaTpulbl MWrpaet 6utym, a
aucnepcHoi asoil aBnsetcs nonumep. B coctaB 6uTyma nonumep
BBOAMNTCS nopsgka 2-4% no o6wvemy. Komnosuumm o6nafaloT Bbl-
COKOM MPOYHOCTbIO, YNPYrocTbi, TPeLMHOCTONKOCTLI0, KOpPpO-
3MAHOCTOMKOCTbIO. B KayecTBe mMoamdukatopa 6uTyma MCMONb3yoT
OyTUnKayyykK, MOAM3TWAEH, MNOAUMPONUIEH, W TepMOPEeaKTUBHbIE
nonumepsbl.  MoAMMEPOUTYMHbIE  KOMMO3ULWM  NPUMEHSIOT  Ans
M3roTOBMIEHNSA TEPMETUKOB, PYNOHHBLIX TFUAPOU3ONALUOHHBIX W3je-
NI, achanbTNoNMMEPHbIX GETOHOB U Ap.

KOHTpONbHLIE BOMPOCHI

. YT0 Takoe nnactmacca? CocTaB njaacTMacchl.

. Ponb KOMMOHEHTOB M1acTMacchl.

. OCHOBHble CBOWCTBA N1acTMacchl.

. Knaccudmkaums TepMonnactoB 1 peakTonnacTos.

. TexHonornsa n3rotToBneHns naacTmacchl.

. MonnmepHble n3gennsa gns nonos, CTEH N OTAENKM.

. MlnacTmaccoBble MOrOHaXKHbIe, CAHTEXHMYECKUE U3LeNns.
. MonnmepHbIe KNen, MacTUKKN, pacTBOPbl N GETOHBI.

0O~NOUIAWN
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JononHutensHaa nutepatypa
1 Camuros H.A. OcHoBbl MoauuUKauun KapbaMmugHbIX Mo-
nmmep6eToHOB. - TallKeHT.: «Fan va texnologiya», 2008, 279 c.
2. Fabpens W., NageHep X. PeKOHCTPYKUUA 34aHWA NO CTaH-
fJapTaM 3HeproagheKTUBHOro goma (NepeBoj C HEMELKKOrO A3blKa).
- CaHkT-TMeTepbypr.: «<bXB-MeTtepbypr», 2011,470 c.

HopMaTuBHbIEe JOKYMEHTHI
MexrocyfapCTBeHHbIE CTaH4apThl

FOCT 4.224-83 Martepuasibl U U3[ennsa MoJIMMEPHbIE CTPOUTENb-
Hble FepMeTM3MPYHOLLMe N yNNoTHSIOWMe. HoMeHKaTypa nokasatesneit

FOCT 20429-84** Marepuanbl 1N U3LeNUA MONUMEPHbIE CTPOM-
TefNbHble repMeTU3NpyolWme 1 ynaoTHawWwme. Knaccugpukauma wu
obuime TexHMYeckne TpeboBaHus.

FOCT 25898-83 Matepuanbl U U3gennsa MoaMMepHble CTpou-
Te/lbHble TepPMeTU3NPYIOLLUe HeTBepaetoLme. MeTofbl UCTbITaHWA.

FOCT 4.228-83 Martepuanbl Kneqwiue noaumepHole. HoMeHKna-
Typa nokasaTene.

FOCT 4.230-83 Martepuanbl 0TAEN0YHbIE U U3AeNns 06/1ML0BOY-
Hble NonnMepHble. HOMeHKaTypa nokasaTenei.

FOCT 7251-77* JInHONEYM MONVUBUHUAXNOPUAHBIA HA TKAHEBOI
NnogocHoBe. TeXHUYEeCKNe yCoBuS.

locypapcTBeHHbIe cTaH4apThl Y36ekncTaHa
O'z DSt 705-96 TAUTKN NOAMBUHUNXNOPUAHbIE AN1S NOMNOB. Tex-
Hudeckue ycnosmus. BzameH TOCT 16475-81
O'z DSt 814-97 JlnHONEYM MOSIMBUHUAXIOPUAHBIA MHOIOCNOW-
HbIA 1 OHOCNOWHbIA 6€3 NOAOCHOBLI. TEXHUYECKUe yCNoBUs. B3ameH
FOCT 14632-79
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I'MABA XllI
NAKOKPACOYHbBIE MATEPWADI

KntoueBble CfoBa: Kpacku, onndbl, NMUIMEHT, CTabunmsaTop,
NaKW, CUKKATUBbI, Pa3HOBUAHOCT M NIaK-KPACcoK, Mac/siHble KpacKu,
SMann, BOJOK/NEEBble Kpacky, aTMOCHepocTOMKOCTb, Cropae-
MOCTb MUIMEHTOB, KpacsLlas CrocoGHOCTb 1 CBETOCTOMKOC T,
CMMPTOBbIE laKW, HUTPONAKM, NaTEKChI.

12.1. O6uwme ceefgeHuns

JlakokpacouyHble MaTepuanbl, B CTPOUTENbCTBE 3[aHWIA W CO-
OPY)XEHWIA, npeAHa3HayeHbl ANS OTAENKM, 3aWWTbl OT BO3AeENCTBUA
aTMOC(hepHbIX W arpeccuBHbIX cpef. Bo Bpems cTpouTenbcTBa ap-
XWUTEKTYPHbIX NaMATHWKOB, pacrnosaraeMbix B npegenax pecnyonvku,
OblNN  NCMONb30BaHbl NTAKOKPACOYHbIE COCTaBbl A8 HAPYXHON W
BHYTPEHHEN OTAeNKW. Mcnonb3oBaHHblE COCTaBbl KPacoK, B OCHOB-
HOM, COCTOS/IN W3 ECTECTBEHHbIX Maces, MUIMEHTOB W [ApPYrux
KOMMOHEHTOB, Yy4LlaloLnX CBOWCTBA KPacoK.

EcTecTBEHHbIe CBA3YIOLWME MOAyYaM MyTeM KunsueHus (Bapku)
1 cneunanbHo 06paboTKM pacTUTENbHbIX Macen KOHOMAMW, Mackapa U
APYTUX pacTeHWid, a [N YCKOPEHMS| BbICbIXaHUS UCMO/b30Ba/V
cneumanbHble pacTBopbl. MUIMeHTbI, Npuarolime LBeT KPacO4YHbIM
coCTaBaM, MOJlyYa M Ha OCHOBE ECTECTBEHHbIX KaMHel, [/IMHbI, Conei
M MWUHepanoB C MocnegytoLleli cneynanbHoil 06paboTKo M No 3TOW
MPUYMHE OHW SBNAKOTCH aTMOCHEPOCTONKUMM, CBETOCTOVKMMK. [ns
YNyUlWeHNs KayecTBa KPacOK B MX COCTaB BBOAWAWM Pa3vyHbIe
OpraHM4Yeckne Macsna, CbIBOPOTKY MOJIOYHYH), PacTUTENbHbIA OTCTOW,
TOMNEHHbIE HACEKOMbIE U ApyTLe.

MpPUYNHOIA COXPaHHOCTM 3CTETUYECKUX KauyecTB AEeKOPaTUBHOIO
CNOS apXUTEKTYPHbIX NaMATHUKOB, B TEYEHUE HECKOMbKMUX CTONETUIA,
SIBNAETCA €CTECTBEHHOCTb COCTABA TAaKOKPACOUYHbIX MaTepmanos.

MoATBEPXXAEHMEM BbILIECKA3aHHOTO SIBNSETCH COXPaHeHue, B
TeYeHNe HECKONbKUX CTOMETUIA, PUCYHKOB Ha OCTaHKax CTeH 34aHui
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aHTU4HOro ropofa Adpacusb, Haxogswerocs 6nm3 ropoga Camap-
KaHga.

AKTyanbHON 3afjayein sABnseTcs pa3paboTKa BNAroCTOMKUX W
CTOMKMX K W3MEHEHWIO TemmepaTyp COCTaBOB NAaKOKPACOYHbIX Ma-
Tepuanos, A48 OTAeNKM (acajos 34aHWIA 1 COOpPYXKeHUin. Mpu Befe-
HUM OTAeNoYHbIX paboT 80% cocTaBnsieT CTOMMOCTL COCTaBa J1aKo-
KpacouHbIX MaTepuanoB. J1akOKpacO4HbIM CcOCTaBaMm, npejHasHa-
YyeHHasa Ana oTaenku hacapos, 06bIYHO NPeabABNATCA TpeboBaHMA
MO YaCTUYHOW WAM MOMHOI BO3AYXOMPOMYCKAaeMOil CMOCOOHOCTU M
cBeTocToikocTu. MMpu oTgenke acagoB 3fgaHWiA 13 COOPHOro WIm
MOHO/IUTHOrO Kene306eToHa WCNOMb3YHT KpacouHble COCTaBbl Ha
OCHOBe 6€e/bIX U LBETHbIX LLEMEHTOB, M3BECTHAKA, rpaH1Ta, Mpamopa,
TOHKOMOJOTbIX LBETHBbIX CTEKO/, & TakXe APYrnx TOHKOMOOTbIX
HanonHuTeneld. BbICOKUIA Nokas3aTenb afAre3vv OTAENOYHOro Cfost K
OCHOBaHU0, 06ecneymBaeT ANUTENbHbIA CPOK CMYXKObl OTAENKU.

12.2. Knaccumkaums KpacoyHblIX COCTaBOB U OCHOBHbIE
CBOICTBaA

KpacouHble cocTaBbl B OCHOBHOM KnacCUMuuMpyrTCca Mo Xu-
MWYECKOMY COCTaBy W HasHauyeHut. [pu Xumuyeckoi knaccudm-
KauuMm 3a OCHOBY MPUHAT XapakTep 06pasyloLlerocs KpacouyHoro
cnosi, coctaB U ByKBeHHble 0603HayYeHUs. ByKBeHHble 0603HaYeHMs
YKa3blBalT, K KakoMmy BuAy M0 006pa30BaHWMIO OTHOCATCA MIEHKU
KPaco4HOoro cos.

Hanpumep. AC - anbkngHo-apunnosble, F® - randransHele, KO
- KpemHo-opraHudyeckume, MW - moueBMHO-KapbamuaHble, XB -
nepxnopsuHunossble, AK - nonvakpunosble, MNA - nonvamugHsle, BA
- nonveuHWnaueTaToeble, XXC - cunmnkatHble, 3l - 3MOKCULHbIE U
apyrue.

PaunoHanbHble 06nacTM MPUMEHEHWUS MO MOKAa3aTe/llo 3HaKoB
MCMNONb30BaHNA KPaCOUHbIX MOKPbLITUIA NpescTaBneHbl B Tabn. 12.1.

MOXHO NPOJO/MKUTL KnaccUUKaLmMio crneumnanbHbIX KpacouHbIX
MOKPLITUA B crnegylolleMm: 6-macno M 6eH30CTOlKME, 7-XUMU-
YeCKOoCTOMKMe, 8-TepMOCTOlKME, 9-3/1eKTPOU30NALUNOHHbIE.  [pu
MapKMPOBKE KpacOYHbIX COCTaBOB MPUMEHSIOT WHAEKCbl [1aBHbIX
6yks: B[ - BogoaucrnepcuoHHble, O[] - opraHoAMCnepCcUOHHbIE,
B - BogopacTBopumble, I - nopoLLKOBbIe. Mpumep XapakTepucTUKK
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Kakoro-nmbo KpacoyHoOro coctaea: sManb XB-16, To ecTb 3amanb

nepxnopeuHunoBas, 1 - aTMoC(epocTOoliKue, perucTpaunoHHas
undgpa - 6.
Tabnmua 12.1.
Knaccugpukaymsa KpacouHbIX COCTaBOB

HavmeHoBaHue Kpa- pynna Ycnosus npumeHeHUs

COYHOrO cocTaBa no 1CMOo/b30BaHUA

061acTu NpUMeHeHus

ATmMOChepocTolikune 1 CTolikne K BO3LeWCTBMAM pas-

NINYHLIX  KNUMaTU4YeCKnx ycrno-
BUIA, npumMmeHaemMmble B OTKPbITbIX

nnoLyafKax
ATMmocepocToiikune 2 [MoKpbITNA, MUCMOMb3yeMble B He-
OrpaHUYeHHO CTeneHn oTanMBaeMblX KOMHaTax W nop
NepeKpbITHi
KoHcepBaLWOHHbIe 3 BpemMeHHO UCMONb3yeMble MOK-
pbITUA 419 OKpaluMBaembIX Mo-
BEPXHOCTEN
BogocToiikune 4 KpacouHble MOKPbLITUS CTOMKUE K
BO3/eNCTBNAM BOAbl W BOAAHOIO
napa
CneymnanbHble 5 KpacouHble cocTasbl, 061ajato-

LMe creynanbHbIMIU CBONCTBAMU;
CTOKME K BO3AENCTBUIO PeHTre-
HOBCKMX  Ny4yeil, K 6uonoru-
UECKWUM BO3fENCTBUAM U ap.

Mpy MapKMpPOBKe KPaCOYHbLIX MOKPLITUA TaKXe Y4YUTbIBAlOTCS
KayecTBa BHellHero suga. Mo tpe6osaHuam FOCTa ycTaHOBAEHbl 7
KNacCoB KpPacOYHbIX COCTaBOB B 3aBMCMMOCTM OT KO/IMYECTBO pas-
HOBMAHOCTEN [e(heKTOB, a TaKXKe KauyecTBa BHELUHero suga: | - He
paspeluaetcs Hanuume gedektos, I-VII - paspewaeTcsd HekoTopble
HEPOBHOCTU [/UHbI, LUMPUHBI U AMaMeTpa fedeKToB C y4YeTOM pac-
CTOAHMUA MeXAYy HMMM K KonimyecTBa (Konmyectso, M), HI-VII -
Knaccax paspeluaroTca BOMHUCTble fBneHua, V-VII - Knaccax -
noatekn n IV-VII - Knaccax paspeLlarTca HEKOTOPbIE TEHN.

KpacouHble cocTaBbl, B 3aBUMCMMOCTM OT COCTaBa HaHECEHUS,
NOAPa3AenstoTCA: Ha HAHECEHHblE KUCTbIO (LLeTKamu, MaknaBuLei),
nynbBe3aTopoM; B 3aBUCUMOCTW OT YC/IOBWIA TBEPLEHUA MOKPLITUIA,
TBEPAEOLWNX B TEMbIX U XONOAHbLIX yCnoBuaX. KpacoyHble COCTaBbl,
B 3aBUCMMOCTU OT KOHCUCTEHUWUW, ObIBAOT XKUAKUE, BA3KUe,
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nacToobpasHble, a MO PeonornyeckMM CBOWCTBaM OTHOCATCA K
CTPYKTYpoobpasytoLwmm cuctemam. KOHCUCTEHLUS, MPUTrOTOBEHHbIX
KPacO4HbIX COCTABOB, AO/MKHbI COOTBETCTBOBATbL CMOCOOY HaHECEHWS.
BA3KOCTb /1aKOKPACOYHbIX MaTepuasioB OMNpeaensieTcs ¢ Momo-
Wb BMCKO3MMETPA N XapaKTepusyeTca B CeKyHAax. Bpems ryctotol
coCTaBa OMpefensieTcs BpPEMEHeM MOBbILIEHUS BA3KOCTW. [ns
onpejeneHnss CBOMCTB KPacOYHbLIX COCTaBOB Ha MOBEPXHOCTU CTeK/a
WKW MeTanna co3[aeTcs TOHKWIA TBepAbliA cnoii. O6pasoBaHue
MPOYHOIO0 KPAaco4yHOro Cnos 3aBUCUT OT NpOTeKaHus PU3NKo-
XUMUYECKMX U XMMUYECKUX MPOLLECCOB, MCMapeHns K3 cocTasa pac-
TBOPUTENSA, pacLLenieHre BOAHbIX AMCNEPCUn U ApYrnxX NpoLeccos.
OKOHYaHMe npouecca TBEPAEHWA KPacCOYHbIX COCTaBOB Orpe-
[ensalT no cTeneHyn NpoyvHocTu. CKOpOCTb TBEPAEeHWS (BbICbIXaHWS)
NAaKOKPACOYHbIX MOKPbITWUIA 3aBUCUT OT KayecTBa COCTaBoB. 10 aTomy
MoKasaTentd OHW nogpasfensalTcss Ha 5 pasHoBugHocTei. [Mpu
Hago6HOCTM OnpeaenstoT CBOWCTBA /1aKOKPACOUHbIX MOKPLITUA MO
NIMHENHOMY TeMMepaTypHOMY pPacLUMPEHUI0, NPOYHOCTM Npu U3rnobe,
CTOWMKOCTW K arpeccMBHbIM cpefam 1 Apyrue cnewmanbHble CBOMCTBA.

12.3. KOMNOHEHTbI KpacoO4YHbIX COCTABOB

OCHOBHbIMW KOMTMOHEHTaMU N1aKOKPACOYHbIX MaTepuanoB chny-
)KaT OpraHnYeckne W HeopraHMYeckue CBSA3YHOLME BELLECTBA, MNUT-
MEHTbI, HaMo/HUTENN, NAACTU(UKATOPbI, PAaCTBOPUTENN, CUKKATYBI,
a TakXe BCMOMOraTe/lbHble MaTepuasbl - CTabuaM3aTopbl, Aucnep-
raTopbl, pa36aBUTENN, OTBEPAUTENN W Ap.

12.3.1. CBasyloLne BellecTsa

CaAsytoLLme BellecTBa CLUENIAT YacTWUUbl MUIMeHTa U Hanos-
HUTeNs u 06pa3yloT Ha 06pabaTbiBaeMOl MOBEPXHOCTU MPOYHYHO
nneHKy (cnoit). Cessylowme nogpasfenstoTcs Ha OpraHuyeckne u
MUHepanbHble. Mo cnocoby 06pa3oBaHusl, OHU ObiBaeT eCTECTBEHHbIE
N CUHTeTMYecKMe. K OpraHMyecKMM CBSI3YIOLUMM OTHOCATCA HaTty-
pafbHble W MNOAyHaTypa/ibHble OAUMbI, KMeW XXMBOTHbIE, pacTu-
TeflbHble, MOMMMEPHbIE W Apyrue. HeopraHuyeckue CBfi3ylOLUe Ha
OCHOBE W3BECTW, LIEMEHTA, XUAKOro CTeKna n apyrue.
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®UN3NKO-MEXaHNUECKNE, XUMUNYECKUE N TEXHOOrMYeckue CBOI-
CTBa NAaKOKPACOUHbLIX COCTaBOB 3aBWUCAT OT Pa3HOBWAHOCTM CBA3YIO-
Wero M Mx cBOMCTB. CBA3YHLWMM A8 MAaC/eHbIX KPacO4YHbIX COC-
TaBOB ABNAKOTCA PacTUTE/IbHblE BbIChbIXatolMe macna, MUHepasbHble
Macna, CUHTETMYECKMe MOAUMEPbl U MacfsHble Naku. TOHKWIA Cnoii
KpPaco4yHOro MOKPbITUA MacNeHbIX COCTaBOB [O/DKEH MOMHOCTbLIO
BbICAXHYTb B TeYeHUe He 6osiee 24 4acos.

Onndbl SBNAKOTCA HATypasbHbIMU CBA3YIOLWMMUK MaTepuanamu
M MONyYaloTCca MyTeM CreLmanbHO 06paboTKU pacTUTeNbHbIX Macen
KOHOMMM, NbHAa W ApYrux pacTeHuid. Onudbl o06nagatoT  cno-
COBHOCTbIO B3aMMOAECTBOBaTbL C KUC/IOPOLOM M3 BO3jyxa M
BbICbIXaTb, TO €CTb TBEPAETb.  [15 YCKOPeHUs npouecca TBepAeHus
B WX COCTaB BBOAAT CUKKATWUBbLI. lMneHkKa, NonyyeHHas Mocne BbIChI-
XaHWs HaTypasibHON ONngbl, XapakTepn3yeTcs MOBbILEHHOW BOLO-
CTOMKOCTbI0, MPOYHOCTLIO U CTOMKOCTbKO K arpecCMBHbIM Cpefam.
Onnbl NPUMEHAOTCA A4S MPUTOTOB/IEHUS KavyeCTBEHHbLIX COCTaBOB
KPaCOYHbIX MOKPbLITUIA NMOBEPXHOCTEA MeTanna, APEBECUHbI, TUNca W,
OLUTYKaTYPEHHbIX LLEMEHTHbIM PacTBOPOM MOBEPXHOCTEN CTeH. Ans
3KOHOMWM pPacTUTE/IbHbIX Macefl, Ha OCHOBE HaTypabHOW 0nugbl
NPON3BOAAT NONYHATypa/ibHble ONUPLI.

MonyHaTypanbHble 0N bl NPOM3BOAAT B cocTaBe 55% pactu-
TeNbHOro mMacna n 45% yaidtT-cnupTa (TeEXHUYECKMIA KePOCKH); onnda-
oKconb 1 70% pacTtutensHoro macna un 30% yait-cnupTta - KOM6K-
HUpoBaHHaA onuda. MonyHaTypasbHble ONUMbI NOCNE BbIChIXaHUA
06pa3ytloT 60/1ee TOHKUE, NPO3payHble, MPOYHbIE MOKPLITUS, HO MEHee
CTOlKME K aTMOC(epHbIM BO3AEWCTBMAM MO CPaBHEHWUIO C HaTy-
panbHbIMU.  OHW  NPUMEHAIOTCA NPU  MPOU3BOACTBE  KPACOUHbIX
COCTaBOB HOPMasibHOW KOHCUCTeHUWUW. MPUroToBNEHHbIE KPacOouHble
COCTaBbl WMCMOMb3YKOT MpW OTAENKE MOBEPXHOCTEN MeTanna, Ape.e-
CWHbI U LUTYKaTYPHbIX NOBEPXHOCTEN.

MIcKycCTBEHHble (KOMOBWHUpPOBaHHbLIE) ONWU(bLI MNOAy4YalT Ha
OCHOBE He(hTV ¥ ApYyrnx opraHUMYecKUX CbIpbeBbIX MaTepuanos, 6es3
[06aBneHNs pacTuTeNbHbIX Macen, uan ¢ gobasneHvem o 35%. K
NCKYCCTBEHHbIM ONuam OTHOCATCA rNudTanesble, NeHTadTanesble,
NepXNOPBUHUIOBLIE K apyrue. FaugTanesble  oaudbl  Noay4aroT
TepMunyeckoli 06paboTKo Macna, NbHa, (PTaneBoro aHruapuaa w
rnuepuHa. VICKYCCTBEHHble ONUMbLI  UMEKT YepHbIA  UBeT
OT/INYAKOTCS HEBLICOKOIM aTMOC(epOCTOMKOCTbIO. OHKM, B OCHOBHOM,



MCMONb3YIOTCA MPU NPUrOTOBNEHUM KPaCOYHbIX COCTaBOB, NpefHas-
HauYeHHbIX N8 OTAEeNKW MeTanna, [ApPeBecUHbl, MOBEPXHOCTEA
LUTYKATYPKW BHYTPU 3[aHKS.

MacnsiHble nlaku Ha OCHOBE EeCTECTBEHHbIX W WCKYCCTBEHHbIX
CMON, MOMyyatoT NyTEM PACTBOPEHUA PacTUTENbHLIX Macen ¢ fo6aB-
NeHHbIMW CUKKAaTMBaMM W pa3baBuTensMu. 34ecb pacTBopuTens obec-
neynBaeT TpebyemMyto KOHCUCTEHUMIO Naka. MacnsHble naku npumeHs-
t0TCA MpW NPOM3BOACTBE aTMOCHEPOCTOMKNX KPaCOYHbIX COCTaBOB.

Mpy NOAroToBKe MacCNsHbIX KPAcOYHbIX COCTaBOB, MPUMEHEHWE
CUHTETMYECKMX CBA3YIOLLMX MPUAAKT MM HOBble CBOCTBA 3KOHOMMUTb
pactuTe/ibHble Macna. K CUHTETUYECKMM CBA3YIOLMM OTHOCATCH pas-
NNYHbIe MOSIMMEPHble MaTepuabl. Ha 0CHOBe MOAMMEPHBIX CBA3YHOLMX
Mo/yyaroT f1aku, 3Mann, NacTbl, MaCTUKW, BOLHbIE AUCTIEPCUMN.

B KauecTBe CBA3YIOLWMX ANA BOAHbIX KPaCOYHbIX COCTaBOB
MCMOMb3YIOT MUHEPaIbHbIE, XXUBOTHbIe W pacTUTe/lbHble Kien. B
KauyeCcTBe MMWHEPanbHbIX CBA3YHIOWMX WUCNOMb3YIOT NOPTNAHALEMEHT,
M3BECTb, XUAKOe CTeKno u apyrne. O6bIYHO UCMONL3YIOT 6efble U
LBeTHble LeMeHTbl. OTAenKy Hapy>Horo acafa v BHYTPWU 34aHus
MPOV3BOAAT U3BECTLIO UM CUNNKATHBIMU KPacKamu.

Knewn. ECTeCTBEHHblE WU CUHTETUYECKME KNew, Mofiydyaemble Ha
OCHOBE OTXOAO0B XXWBOTHOTO MVpa W pacTeHWil, MCNONb3YHT AN
NPOM3BOLCTBA BOAHbIX KPACOUYHbIX COCTABOB.

XKMBOTHbIE KNen noapasfensatoTcs Ha KOCTHble U Me3[poBble
(KOXHbIi NMOKPOB XWUBOTHbIX). Knem npov3BoAAT B BuUAe MUTOK,
OPO6NeHHOr0 U YellyiyaTtoro knes. [na npefoxpaHeHWs OT Bfarw,
Kneun cnegyeT XpaHWTb B CyXMX MecTax. KaseumHOBbI/ Knel COCTOMT
M3 Ka3emHa, raleHHON U3BECTU N MUHEpPasIbHbIX COMeld, B COOTHOLLE-
HMM C BOAOW M Maccbl 1:2. Ka3eMHOBbIA KNeil MCnonb3ytoT Ansa npu-
rOTOB/IEHNS TPYHTOBKU W LUNAKMEBKU.

PacTuTenbHble Kfen noayvyawT U3 Kpaxmana, AeKCTPUHBI,
MYKA W BbICYLUEHHbIX PacTUTENIbHBIX KOPHeW ¢ nocnefytouleii ux
Tepmoo6paboTKoi npu Temnepatype 150-200°C. PacTuTenbHble Knen
NMPUMEHSAIOT B KPacOYHbIX COCTaBax, K/eeBbIX LUMNAaKMeBKax, rpyH-
TOBKax, A4/ HakKneinkn 6ymaxKHbiX 060eB. CUHTEeTMYECKME KNen coc-
TOAT U3 BOAHbLIX PacTBOPOB CMOST HaTPMEBO KapboKcUnMeTus-
uenmonossl (KML) u metunuenntonossl. OHWM  MCNOMbL3YKOTCA B
NPUTroTOBNEHUW KNeeBbIX U MUHepasbHbIX KPacOYHbIX COCTaBOB, A4
Haknemkn OyMaxKHbIX 000eB. [lonMBUHWMNALETATHbIE  3MYNbCUU
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MofyyaldT Ha OCHOBE K/es, PacTBOPEHHOrO MOANBMHUNALETATHOIO
nofmmepa B BOAE WM BOLHO-CMMPTOBOM pacTBope. Ha mx ocHoBe
noay4atoT MacTUKN UM LINaKIeBOYHbIE COCTaBHI.

MacnsiHble 3My/nbCUM MOMYHAlOT B CMeLMaNnbHbIX annaparax, U3
CMecUu CcoCToAWel M3 ONUMbI, M3BECTKOBOrO MOJIOKA W XWUBOTHOIO
knes. TpUroTOBNEHNE 3MY/NbCUN PEKOMEHAYIOT HEMOCPeAcTBEHHO
nepes UCMosib30BaHNEM.

12.3.2. [TUTMEHTbI N HANONHUTENN

MWUrMeHTbl BBOAAT B COCTAB KPACOYHbLIX MaTepuanoB a1 npuga-
HMS LBeTa, YNYy4lleHUs (PU3MKO-MeXaHWYecKUX CBONCTB W [ONTO-
BEYHOCTM, MOBbLILEHNA YCTOMYMBOCTM NPOTWMB BO3AENCTBUA aTMO-
chepHbIX (haKTOPOB, arpeccuBHbIX cped. [MUIMeHTbI Cyxux Anc-
MEePCHbIX CUCTEM HepacTBOPUMbI B BOAE, Macne W ApYrux pacTso-
putenax. OHW, MNOMWMO MNPMAAHUA LBETa KPacOYHbIM COCTaBaw,
BbINOMHAKT (PYHKLUUN TOHKOAUCMEPCHBLIX HanonHuTene. MurMmeHTol,
N0 MPOUCXOXAEHWIO, ObIBAIOT HeOopraHWyeckue W opraHuyeckue, no
NPOW3BOACTBY MNOAPA3JENATCA Ha  KNAacChbl: €CTeCTBEHHble WU
NCKYCCTBEHHbIe (Tabn. 12.2).

Tabnmua 12.2.
KnaeengpurkayHa NMUTMEHTOB MO NPOUCXOXAEHUIO

MurmeHThI
MwuHe pasibHble OpraHnueckue MeTanno-guc-
€CTecTBeHHble NCKYCCTBEHHbIE nepcHble
Men LinHkoBble 6envna  MuUrMeHT XenTblii  TMyapa antoMuHue-
Bas
V13BecTb TutaHoBble 6enmMna  BnegHOKPaCHbIi Myppa
MUTMEHT
KaonuH CBuHUoOBbIe 6eimna  KpacHbliA MUTMeHT LinHkoBas nbinb
Oxpa Cyxoin niTonoH CUHWIA NUTMeHT BpoH3a 30n0-
TUCTOrO LBeTa
Mymusa KpoHb UuHKOBas
Ymbpa O60xKeHHas
ym6pa
XKenesHblii cypuk Caxa
Mapranet, LinHkoBas 3eneHas
Mepukuc OKcug XpomoBblid
Ipadut _ _ Nazupb
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EcTecTBeHHble MWHepasibHble MUIMEHTbI MOAy4YalT MyTeEM Mo-
Mona 1 NpPocenBaHnsl NPUPOAHbIX FOPHbIX MOPOA U CONeil.

McKycCTBEHHblE MUHepasibHble MUITMEHTbI MOAYYatoT Ha OCHOBE
TEPMUYECKOWN 06pabOTKM MMHEPANbHOIO Cbipbs (060XOKEHHAs 0Xpa,
yM6pa) uam okucnos Metanna (LMHKOBbIe 6ennna, TMTaHOBbIE 6einna
n gp.). benvna, To eCTb MPUrOTOBNEHWE OenbIX MUIMEHTOB, cpeau
NCKYCCTBEHHbIX MUTMEHTOB ABAATCA AePULNTHBIMMN.

B HacTosLee Bpems, cpean GeNbiXx NUIMEHTOB, 6enunna gnokcmaa
TWTaHa OT/IMYAKTCH CBOMMW CBOWCTBAMM 0e3ynpeyHocT u gedu-
UMTHOCTKW. JINTOMOHHbIE N LMHKOBbLIE BennIa LWMPOKO NCMOMb3YHTCS
Npu MPUrOTOBNEHUM KPAaCOUHbIX COCTABOB. [INUIMeHTbl  Kpome
QMCMEPCHOTO COCTOSIHMK, MOTYT MPOU3BOAUTLCA B BUAE KOHLEHTPU-
POBaHHbIX NacT, 3MYNbCUA, MUKPOKANCyn U Apyrux BuaoB. LIMHKO-
Bble 6enuna HexenatesbHO WCNOMAb30BaTb B KWUAWLWIHBIX, afMu-
HUCTPaTUBHbIX U ObITOBLIX 3AaHMAX. OAHAKO WX BbICOKOE KauyecTBo,
BbICOKasi KOPPO3MOHOCTOMKOCTb M Apyrne KayecTBa cnefgyeT UCMOfb-
30BaTh, M€ He CYLLEeCTBYET KOHTAKT C Ye/I0BEKOM.

[ncnepcHOCTb MUITMEHTOB, OFHECTOMKOCTb, Kpacsillas cnoco6-
HOCTb, CBETOCTOIMKOCTb, MAac/I0EMKOCTb, aTMOCHEPOCTOKOCTb, Lle-
NOYECTOMKOCTb W [Apyrue CBOICTBA, ONPeAenstoT 06/1acTb UX Mpu-
MEHEHWUS.

[AncnepcHOCTb MUITMEHTOB SIBNSETCA OCHOBHbIM MOKAa3aTeNeMm,
OnpeensroLMM CBOCTBA KPacOYHbIX COCTaBoB. C yBe/NMYEHMEM
ANCMEPCHOCTM MUTMEHTOB YBENMUYMBAETCA OFHECTOMKOCTb, KpacsaLlas
CNOCOBHOCTb, CBETOCTOMKOCTb W  MaCNoemMKocTb. Ecnm cocTaB
NUrMeHTa SIBASETCA MONMAUCMNEPCHBLIM, TO YMEHbLUAETCS pacxof
CBSI3YHOLLLEr0 M 06pa3yeTCcsi KAYeCTBEHHbIA KPACOUHbIA CNOIA.

YKpPbIBUCTOCTb NMUITMeEHTa OMNpeAensieTca 3akpbiBaTb NepBOHa-
YalbHbI/i LBET MpW PaBHOMEPHOM HAHECEHWW Ha MOBEPXHOCTb Ha
1m2

Kpacsiwasa cnoco6HOCTb (MHTEHCMBHOCTb LBETA) - nepegava
CBOErO LBeTa B CMeCU C 6efibIMW, YEPHBIMW UAWN CUHUMW MUTMEHTaMMU,

YKpPbIBUCTOCTb U KpacsLlas Cnoco6HOCTb MUITMEHTOB 3aBUCST OT
BMJQ, XapaKTepa n ANCNepCHOCTM MUTMEHTOB.

CBETOCTOMKOCTb MUIMEHTOB - CMOCOOHOCTb COXPaHsATb CBOM
LBeT nNojd BO3AEWCTBUEM YNbTPAPUONETOBLIX /y4Yeil ANUTENbHOE
Bpems. OO6bIYHO, EeCTECTBEHHblE MWHepasibHble MUIMEHTbI XOPOLUO
CONPOTMBAAKOTCSA BO3AEWCTBMIO COMTHEYHBLIX IyYeil, a opraHuyeckue
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MUrMEHTbI MOJ BO3AeWCTBMEM YNbTPaMONETOBLIX /lyYeil B TeueHue
BPEMEHUN U3MEHSIHOT CBOW LIBET 1 CBOWCTBA.

MacnoemMKoCTb ONpeaenseTcs XapakTepusyeMbliM KONMYeCTBOM
ool (100 r), KoTopoe Heob6XxoaMMO A06aBUTb K MUTMEHTY ANa Mo-
NyYeHNs Kpaco4yHoM nacTbl. MacnoemKocTb 3aBUCUT OT AWCMEPCHO-
CTV Y MUKPOMOPUCTOCTM YacTuL, NUTMEHTA.

ATMOCHEpOCTONKOCTL MUTMEHTOB - CMOCOGHOCTL MPOTUBO-
CTOATb A/INTENbHOE BPEMS BO3AENCTBUSM BOAbI, KMCIOPOAA, KUCMbIX
rasoB, YBM@XHEHWIO W BbICHIXaHUIO, 3aMep3aHuio, OTTaMBaHUIO W
OPYrMM eCTeCTBEHHbIM MpoueccaM Mpoucxofsawmx B npupoge. B
HeKOTOpbIX cfy4yasx TpebyeTcs LeN04eCTOMKOCTb MUIMEHTOB, MO-
TOMY 4TO MOJ AeACTBMEM LLENOYHBIX PACTBOPOB U3MEHSKTCS UX LiBET
N cBolicTBa. lMpMMeHeHMe KPacoUHbIX COCTABOB Ha OCHOBE TaKWX
MATMEHTOB HE PEKOMEHAYHT WCNob30BaTb AN  OTAENKW  Mo-
BEPXHOCTEN LEeMeHTHbIX 6eTOHOB W pacTBOPOB, B MecTax HaaMyus
LLeNOYHbIX arpecCUBHbIX Cpes NPOMbILLIEHHbIX 34aHUNA.

MpakTUYecKn BCe MPUPOLHbIE W MHOTUE WCKYCCTBEHHbIE MUr-
MeHTbl (TUTaHOBbIe 6ennna, OKCUA Xpoma u Ap.) ABAAIOTCA LWenoye-
CTOWKUMKU. KUCAOTOCTOWMKME OKCUMA XpoMa, TUTaHoBble 6ennna,
rpauT, U Apyrue SBAAOTCA CTOMKUMMW ANA 3TUX ycnosuid. Hanon-
HUTENW BBOAATCA B KPAacOUHbIE COCTaBbl B LEASX 3KOHOMWW MWUT-
MEHTOB U 415 NPWUAAHNS HOBLIX CBOWMCTB.

HekoTopble AucnepcHble HamoAHWUTENW MOryT yaydlaTb NpoY-
HOCTb, KOPPO3MOHOCTOMKOCTb, OrFHECTOMKOCTb W Apyrue CBOMCTBA
KpacoyHbIX COCTaBOB. B kauecTBe HanofHUTENE NPUMEHSAIOT Ten-
NOV30/ALNOHHbIE YacTulbl TasbkKa, KaonuHa, KBapua, acbecra,
Cnofbl, AnaTOMWTa, U3BECTHAKa, Mena. Kpome Toro, B HacTosLiee
BPEMS HALUW LLIMPOKOE NMPUMeHeHWe BBEAEHME B KPAaCOUHbIE COCTaBbl
CUHTETMYECKNX TOHKOAMCMEPCHbIX HaMo/IHUTENEN, MO/TyYaeMbiX Ha
OCHOBE NOMM3TWUMEHA, NOAUMPONUAEHa, MOAUXIOPBUHUAA U APYTUX
TepMONIacTHbIX NonumepoB. COOTBETCTBMEM MPUPOLbI MUTMEHTOB U
HanonHuTenei, u o6pasoBaHWe MOAUCTPYKTYPbI, o0becrneynsaeT
ynyulleHne CBONCTB KPacOYHbIX COCTABOB.

12.4. Pa3HOBUHOCTb KPAaCOYHbIX COCTABOB

MacngHble KpacKy nonyyarwT nyTem TWaTeNIbHOro nepemeLuu-
BaHMA MNWUIrMEHTOB W” Oﬂl/l(*)bl Ha cneunanbHblX KPaCKOTEPOYHbIX



MawmHax. [pu nepemewmBaHun (Tepkun) obpasyetcsa OAHOPOAHas
cycneHsus.

B npouecce nepemellnBaHNA BOKPYT KaXAol 4acTWLbl MUIMeHTa
obpasyeTcsi CfOW, 4YacTUYHO MPONUTaHHbLIA onudoii. MacnsHble
Kpacku 6bIBaloT rycroreptble (NacToobpasHble) U XUAKNE, FOTOBbIE K
ynotpebneHunto. TycToTepTble MacfsHble Kpacku TpebykT nepes
ynotpebneHnem, pasbaBneHns onngoO WA 3MYNbCUOHHBLIMU
pa3baBuUTeNAMU 4O HOPMaSIbHOW KOHCUCTeHUMMU. XXUAKue Kpacku, ¢
40-50% HbIM CBA3YOWWM B COCTaBe, BbINYCKAOT rOTOBbIM U K
ynotpebneHunto. KpacouyHble cOCTaBbl [JO/IKHbI OblTb O4HOPOAHbLIMU
6e3 rycToo6pasHbIX BK/IKOYEHWIA, AO/MKHbI COXPaHATb KOHCUCTEHLNIO
[0 onpeAeneHHOro BPeMeHW W MO LBETY AO/MKHbI COOTBETCTBOBATh
3TafloHy. MacnsHble Kpacku [AO/DKHbl  ObITb  CBETO U armo-
ChepoCTOMKMUMIN W A0MXKHbI 006pPa30oBbiBaTb CNOW [NagKoi NOBepX-
HOCTU. MacnsiHble KpacO4Hble COCTaBbl MNOAPAa3feNsAlTcsa: No Ha-
3HAYEHUIO B 3aBUCMMOCTM OT UCMOMb30BAHUA MUTMEHTA, CBA3YHOLLENO
matepuana;, no TWUMy, NPUMEHSEMbIX [06aBOK. [1pUroToB/EHHbIE
KpacouyHble COCTaBbl Ha OCHOBe LMHKOBbIX 6enMn u cypuka uc-
Nonb3YyT AN1A 3auTbl OT KOPPO3UMU KOHCTPYKLMIA M3 MeTanna, ge-
peBa v Apyrux marepmanos.

MacnsHble KpacO4Hble COCTaBbl BbICOKOrO KayecTBa Mo/y4yaroT
Ha OCHOBE NPUPOAHLIX (HaTypanbHbIX) 0MGOB U NPUPOAHBLIX MUT-
MEHTOB W/ OKCWUO0B pPefKMX MeTasoB.

KpacouHble cocTaBbl, MOSy4aemble Ha OCHOBE WCKYCCTBEHHbIX
0/M(H0B, ABNAOTCA HEATMOCKHEPOCTOMKMMM U, MO3TOMY, WX PeEKo-
MeHIYHT MCNONb30BaTb ANS OTAENKU BHYTPEHHUX YacTeil 3aaHuid K
COOPYXEHWIA.

MacnsiHble Kpacku, 06bI4HO WCMOMb3YKT ANA 3aliuTbl Aepe-
BSHHbIX KOHCTPYKLUWIA OT KOPPO3UW, 3alUWTbl ABEPHbIX W OKOHHbIX
KOHCTPYKUUIA OT BN@XHOCTU U OTAENIKA KOHCTPYKUWIA Mona, a Takxe
HXHUX YacTel CTeH conpeKacaeMble C Bnaroi.

B npouecce BbICbIXaHUA Mac/sHbIX KPaCcOYHbIX COCTaBOB WX
00bEM He M3MEeHSieTCs M MenKoTpeLMHoo6pa3oBaHUe He Habnoga-
eTcs.

Nakn n amanesble Kpacku. Jlakm - pacTBOPbl CUHTETUYECKUX
WA NPUPOAHBLIX CMOJT B OpPraHMYecKux pacTBoputensx. locne Ha-
HeceHMs Ha ob6pabaTbiBaeMyt) MOBEPXHOCTb TOHKOrO Cfos flaka
pacTBopuTenb UcnapseTcs, 06pa3ys TBEPAYIO NEHKY.
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[na ynydweHns cBOWCTB flaka, B €ro coCTaB BBOAAT NiacTugu-
KaTopbl, OTBEPAUTENN W Apyrue creyuansHble fob6aBku. B cucteme
CTPOWUTENbCTBA MCMOMb3YIOT Mac/NAHHO-CMOJISIHbIE, CUHTETUYECKne
naku, 6uTyMmHble (acanbToBbIe), CIUPTOBbIE NAKU U HATPOJAKN.

MacnsHHO-CMONSIHbIE JITAaKH * PacTBOPMMble B OpPraHWYecKmX
pacTBOpUTENAX ankugHble cmonbl (rAndTanesble, NeHTadTanesble),
MOANPULMPOBaHHbIE PacTUTENbHbIMU Macnamu. MacneHHO-CMons-
Hble NaKn MCMOMb3YHT, B OCHOBHOM, A/ MOKPLITUA MAacNsHbIX Kpa-
COYHbIX COCTaBOB U AN 3alUTbl MOBEPXHOCTEA AepeBSAHHbLIX KOH-
CTPYKLMIA.

Kpome TOro, OHWM MPUMEHSOTCA MPU MOKPLITUX HapYXHbIX Ae-
PEBAHHbLIX W METaNINYeCKNX KOHCTPYKLUWIA, pacTBOPEHUS 3ManeBblX
KpacokK, a TakXKe B NOAr0TOBKe MacTMK U LUNakneBoK. CUHTETMYECKME
naku Mofy4varwT MyTeM pacTBOPEHMS MEepPXOPBMHUIOBON CMOMbI B
opraHmyecknx pacTsoputensx. OHWM 6eCLBETHble U BbICbIXAlOT B
TeyeHMe 2 yacoB npu Temnepartypax +20°C. CUHTeTUYECKUE NaKu
NPUMEHAIOTCA  AN8  3alUTbl  CTPOUTENbHbIX  KOHCTPYKUWMA  OT
aTMoc(epHbIX BO3AencTBMil. Jlakn, Ha OCHOBE KapbamupgHo-
thopmanberniHoro noaumepa, NPUMEHSIOT AN MOKPLITUSA NapkeT-
HbIX MO/0B, ANS OTAENKWA APEeBECHO-BO/IOKHUCTHLIX, APEBECHO-CTPY-
YKEUHbIX W APYTUX CTONSAPHbLIX U3LENNA.

ButymHble (acthanbToBbl€) NakKK MNOAy4valOT, Ha OCHOBE Hep-
TAHbIX GUTYMOB WM actanbTa, NyTemM PacTBOPEHMS MX B OpraHmye-
CKMUX pactBopuTensix. OHM NPUMEHAIOTCS ANA OTAENKU KaHanusa-
LUMOHHBIX YYTYHHbIX TpyO, MeTaf/IMyecKmx 4acTeil CaHUTapHO-Tex-
HUYECKUX YCTAHOBOK, MOKPbLITUA [PYrUX MeTa//IM4ecKUX KOHCT-
PYKLUMIA MOA3EMHbIX YacTei 3aaHus.

KaMeHHOYronbHbI nak - pacTBOP KaMeHHOYrO/IbHOr0 Meka B
OpraHu4eckux pacteoputensix. MpuMeHsAeTca Ana 3aWmThbl YyryHHbIX
N CTaNbHbIX KOHCTPYKLUIA OT KOPPO3nM.

HwuTponakum - pacTBOpbl HUTPOLENNONO3bl B OpPraHUYeckmx
pacTBOpUTENsX, B KayeCTBe NAaCTUPUKATOPOB MCMOMb3YIOT pas-
NIMYHbIE CMONbl. 3TW nNakyu BbICTPO OTBepaeBaloT, 0bpasys 6necTs-
WY MOBEPXHOCTb MMEHKU. VX NPUMEHSAT ANS NakuMpoBaHWA Mo-
BEPXHOCTU W3[eNnii U3 ApeBecuHbl U AN 06pa3oBaHus 6GnecTAwero
C0sl KpacoYHbIX COCTaBOB.

CnupToBbIE NMlaKM U MONUTYpa COCTOAT U3 CUHTETUYECKMX U
HaTypanbHbIX CMOJ, PaCTBOPEHHbIX B CNWpTe, C A06aBfeHUeM pas-
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NINYHBIX MUTMEHTOB ANA nonydeHus Tpebyemoro ugeta. OHW npu-
MEHAIOTCA AN OTAENKN U3Lenuii U3 fiepeBa, CTeKa U MeTanna.

OManeBble Kpacky - 3TO CYCMEH3WUA NUIMEHTa B Nake, Npuro-
TOBJ/IEHHAA B CNeumabHbIX annaparax.

3ManeBble Kpacku MOCMe BbICbIXaHUA [OMKHbI WMETb AocTa-
TOYHYH) MNPOYHOCTb, aTMOCHEPOCTONKOCTb, AO/MKHbI BbIChIXaTb MNpY
KOMHaTHOIi TemnepaType B TeueHWW 1-2 CYTOK LO/MKHbI MMETb Kpar
CUBLIA BUA. K CMHTETUYECKMM 3MansM OTHOCATCA anKUAHbIe W nep-
X/IOPBMHW/OBbIE 3Ma/N.

K ankngHbiM amansim OTHOCATCA rAudTanesble, NeHTagTaNeBbIe,
ANKULHO-CTUPO/IbHbIE U ApYyrue CYCNeH3uu MUTMeHTOB anKUAHbIX
NaKoB.

Mpn 0TAEeNKe BHELLHER CTOPOHbI 3[aHWA U COOPYXKEHWUIA Mpu-
MEHSAIOT 3ManeBy0 Kpacky rnugranesyto ®-13 n neHTadTanesyto
M®d-14. MepxnopBMHUAOBLIE 3ManeBble Kpacku ucnonbsytoT (MXB),
B KayeCTBe TIPYHTOBKM, A/ MOBEPXHOCTEA MeTanna M BGETOHHbIX
thacagos.

B HacToslee BpeMsl, B pasBUTbIX CTpaHaxX akTyasbHOW 3afjadyeli
ABNSETCA MPUTOTOBMEHUE 3MaNieBbIX KPacoK Ha OCHOBE KpeMHMiop-
raHM4YeCKNX MOMMMEPOB. 3ManM Ha OCHOBE KPEMHMWIOPraHMYecKux
MOIMMEPOB, NOC/Me TBepAeHWs 0061afatoT BbICOKMMMW CBOWCTBaMM
aTMOC(EPOCTOMKOCTM 1 TEPMOCTOMKOCTM, a TaKXe CBOWCTBaMU 00-
pa3oBaHusA TruMApPoOOHOI MOBEPXHOCTN. TakKue OTAENOYHbIE Crou
06/1a4alT BbICOKMMMW CBOWCTBaMM BO3A4YXOMPOMYCKHOW CMOCO6HO-
CTW.

XopKayyyKoBble 3manu, MNOAYYEHHblE OPraHNMYecKMMU pac-
TBOpPUTENAMM, 061a7a0T CBONCTBAMU BOLOCTOMKOCTU U KOPPO3MOHHO
CTONKOCTbH. OHWM MNPUMEHAKOTCA AN 3alKUTbl OT KOPPO3UW MeTas-
NNYECKUX W HKeNe306eTOHHbIX KOHCTPYKUWMA. YMeHbLUeHWe KOonu-
YyecTBa Y/eTyuyMBaeMblX BELECTB W3 cOCTaBa 3aManu, MpPUBOAUT K
MOBbLILLIEHMIO Ka4yeCTBa NOKPbITUIA.

BogHo-aucnepcHole Kpacku. BopHO-AgMcnepcHble Kpacku mno-
NyyaloT B aMynbratopax B BUJe 3MY/NbCUM W3 BELLECTB, HE Mepeme-
LUIMBAEMbIX APYr C APYroM B OObIYHbIX YC/MOBUSAX, C PE3KUM YMEHb-
LUEHWEM CU/Ibl MOBEPXHOCTHOrO HaTsHXeHMs. B BOAHO-LMCNEPCHbIX
Kpackax Bofda SIBMAETCA BHeLlHel (ha3oil, KOMMOHEHTbI 06pa3oBaHms
Kpaco4HOro €10 faHHOW (asbl NpeAcTaBfeHbl B BUAe rnobyn.
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Mpy MOKPLITUM KPacky Ha MOBEPXHOCTb, BOAA YaCTUYHO ucha-
psieTcs, B pe3ynbTaTe Yero 3My/bCUs pacliensseTca W rnobynol,
B3aMMOAEACTBYS APYT C APYrom, 06pasytoT ragkKuii cioi NOKpbITKUS.

KpacouHblii Cn0iA, nocne BbICbIXaHUS U TBEPAEHWS B BO34yXe,
06pasyeT BNaroCTOMKWiA CNOlA C BO3AYXOMNPOMYCKHON CNOCOBGHOCTLIO.
NaTtekcobl, nonyvyaembie faHHbIM CNOCO60M, ABASOTCA 6e3BPeAHbIMY
ONs OpraHu3Ma 4enoBeka, YAOOHbIMU C TOUKM 3PEHWUS TEXHOMOrUW,
OrHe6e3onacHbIMM, MNAOTHOCTb MOKPbLITUS MOXHO Peryanposatb C
BBEJEHNEM B CPeAy BOJHO-AMCNEPCHbIX NaTeKCOB, CaMMM PacTBOPOM
BoAbl. [MoAMBMHUNALETATHbIE 3MYbCUOHHLIE Kpacku SBAAKOTCA
BOJHbIMW AWNCNEPCUSMU MONMBUHUNALETATHOrO MosuMepa nnacTum-
hMunpoBaHHOTO ¢ AnbyTuUndTanaToM U ANS YNydlleHWs CBOWCTB, B
cOCTaB BBOAAT MUIMEHTbl U MOAWKDMLMPOBaHHble Ao6aBku. [ony-
YeHHble ANCMEPCHbIE KPacKu SBAAOTCA aTMOCHepo 1 BAaroCTORKUMMU
1 06nafaloT BbICOKUMU afre3MOHHbIMI CBOCTBAMU Ha MOBEPXHOCTU
6eTOHa, WITYKaTypPKU 1 JPEBECUHBI.

AKpUNaToBble AMCMEPCUOHHbIE KPAcKU - 3TO BOAHbIE 3MY/bCUN
aKpuMoBbIX MOIMMEPOB, SBAAKOTCA aTMOCHEPOCTONKMMM BeLecT-
BaMu, a Tak)xe 06/1aat0T BEICOKMMM CPOKaMU Ciy>K6bl. AKpWiaToBble
naTeKcbl MNPUMEHSIOT MpU OTAENKe BHEWHel CTOPOHbI 3faHuiA ©
COOPYXXEHWI W B 4acTaX 3[aHWiA, rae NpeanonaraeTcs BAaXHOCTb.
NaTtekcbl, Ha OCHOBE KpPeMHeopraHW4yeckux MOAMMepoB, 06/1afaloT
rmapodo6HeIMM cBolicTBaMM. OHWM He PacLLensifTCsa MPW BbICOKUX
TemnepaTtypax fAauTenbHOe Bpems. KpeMHeopraHuyeckue naTekchbl
MPUMEHSAIOTCA B KayecTBe OTAE/0YHbLIX MaTepuasioB CTPOUTENbHbIX
KOHCTPYKLMA, 30aHNIA 1 COOPYXXEHUI. ByTagneHCTUPObHbIE 3MY/Ib-
CUOHHbIE KpacKW SBASKOTCA BOAHbIMWU AUCMEPCUAMM TG TaneBbIX
NakoB, MPUMEHAIOTCA AN OTAENKWN BbICOKOrO KayecTa. B HacTosee
Bpems, pa3paboTka HOBbIX BOLHO-AWCMEPCHbIX KPAcOYHbIX COCTABOB,
MoslyyaeMblX Ha OCHOBE MECTHOrO CbIpbSl U A/INTE/IbHbIM CPOKOM
CNyX0bl, ABNSETCA aKTya/IbHOW 3a4adyeid.

Kpacky Ha OCHOBE HEOPraHM4eCKNX BSXKYLLMX.

Kpacku Ha OCHOBE M3BECTM MOMYYalOT Ha OCHOBE TralleHHO
n3BecTn. [ns NOBbILEHNS BOAOYLEPXKUBAKOLWEA CNOCO6HOCTM B CO-
CTaB BBOAAT X/IOPWA Ka/lbLMsi, X/I0pUL HaTpusi, CreyuasbHble Mo-
numepbl. ATMOC(EPOCTONKOCTb N3BECTKOBbIX KPacOK HEBbICOKas.

LleMeHTHble Kpacky MPOM3BOAAT Ha OCHOBE OefMi U LBETHbIX
LEeMEHTOB. [na ynyulleHWs CBOWCTB BOLOYAePXMBalOLLel Crnocob-
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HOCTW, B COCTaB BBOAAT W3BECTKOBYHK MYLUOHKY, X/J0pWUL KasibLus,
nonvMepsl n Apyrve [obaBku. LieMeHTHble KpacoyHble COCTaBbl
MCMONb3YIOT AN OTAENKN BHELUHEN CTOPOHbI 34aHUA U COOPYXKEHUIA,
a TaKXe BHYTPEHHVWX KOMHaT, rfe HabnioaawTcid HeBblCOKME
noKasaTenu BAAXHOCTU MOBEPXHOCTeW 6ETOHA W LUTYKaTYpKW.

CunnkaTHble Kpacku - 3TO CYCMeH3UW >XWUAKOro CTekna, nur-
MEHTOB W aKTUBHbIX MWHEPaNbHbIX AWUCMNEPCUOHHBLIX HamnoHUTeNeN
(Tpenen, onoka, AMaTOMUT 1 Ap.), ABASIOTCA BOLOCTONKUMM.

CunnnkKaTHbIMU Kpackamy Npou3BOAAT OTAeNKY (hacafioB 3faHuiA,
KOMHAT C BbICOKOM BM@KHOCTbIO, a Takxke 3alWuTy [epeBSHHbIX
KOHCTPYKLWIA OT BO3ropaHus.

KneeBble KpacKu COCTOAT M3 BOAHbLIX PacTBOPOB >XMBOTHbIX U
pacTuUTeNlbHbIX, MUIMEHTOB W HanonHuTene (Men). M3-3a HeBbICOKOW
BOLOCTONKOCTW OHU UCNONb3YIOTCA B CYyXUX KOMHAaTax A/ HaHeceHus
C/1091 Ha NOBEPXHOCTb LUTYKATYPKW.

KasenHoBble KpacKu Moay4valT, HENOCPeLCTBEHHO, Ha CTpOU-
TeNbHOM Nnowasfke NyTeM PacTBOPEHMS B KUMSYEHOW BOAe KaseuHa,
nUrmeHTa, Mena u3Bectm U 6Oypa. WM3BecTb, BBeAeHHas B COCTaB
Kpacku, MOBbILLAET BMAroCTOMKOCTb M aTMOCHEPOCTOMKOCTb KPacKu.

MacTtoobpasytowme Kpacky COCTOAT U3 CMHTETUYECKUX CMOf
NN BOAHbLIX AUCMEPCUiA, CBA3YHOLMX noaumeposB. B KauvecTBe Ha-
NoNHWUTENENW, MNPUMEHSOT LEMEHT, TWUMC, TUMCOLEMEHT, runcoLe-
MeHTOMyuuonaH u gpyrue. Hanpumep, nacta «[edakc» coctas BJ-
BA-17 mapky NOAMBUHWNALETATHOM Kpacku NoayyarT Ha OCHOBE
KBapua, BOAbl, Necka v mapwanuTa. Mpyu oThenKe 34aHUIA U coopy-
YKEHUIA MOXHO MONY4YMTb OTAENOYHbIA CNOi TonwmHon 1000 MKM.
Mpn oTaenke 3gaHWii NacToobpasylLHMKU Kpackamu HeT Hagob-
HOCTW B LUTYKaTypHbIX pab6oTax. Vcrnonb3oBaHMe nacToobpasyroLmnx
KPacoK MOXHO MOMIHOCTbIO MEXaHW3UPOBaTh.

[vncnepcHble (TOHKOMOMOTbIE) KPacKn COCTOST U3 AUCMEPCHON
CYXOW CMeCu MUIrMeHTOB, TBepAblX MOIMMEPOB, TOHKOAUCMEPCHbLIX
HanonHWTeNnelm 1 MOAUPUUMPYIOWMX  CreuuanbHelX — f06aBOK.
[ucnepcHocTb 3TMX Kpacok cocTtasnsetr 10-100 m2kr u ob6nagaet
BbICOKOM CbIMy4eil CnoCcOOHOCTLI0. lucnepcHble Kpacky OT KamnenbHo-
XUAKOro COCTOAHMS 40 COCTOSHUA CYXOW CMecK LOBOAAT C MOMOLLbIO
cneumnanbHbIX annapaTos.

Mocne HaHeceHWs AUCMEPCHbIX KPacoK Ha MOBEPXHOCTb, Mpo-
NCXOANT MOHOTWAM3ALMS, TO eCTb YacTULbl COCTaBNALWMX KPacoK
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B3aMMOJENCTBYIOT, TBEPAEOT M B pe3ynbTaTe 4Yero o6pasytoTcs
XUMUYECKOCTOMKME MOKPLITHS.

B KauecTBe CBA3YIOLUX WCNOMb3YIOT TEPMOPEAKTUBHbIE (3MOK-
CUAHbIE, NOMW3PUPHBLIE, MNOMIMYPETAHOBLIE) U TepMOMNIaCTUYHbIe
(MoNnaTuneH, NONNBUHUNXNOPUAHBIE, MONNAMULHBIE) NOUMEPDI.

Cyxue KpacouHble cOCTaBbl (OPMUPYHOTCH B LUMPOKMX MNpe-
fenax TemnepaTtypbl M BpemMeHW. HaHeceHWe CyxXuX KpacoYHbIX CO-
CTaBOB Ha MOBEPXHOCTb OCYLLECTBMAAKT C MOMOLLbIO MUCTO/ETa B
HarpeTom COCTOSHMUW. [lUCrnepcHble KPacku OTMYAKTCA OT MPOCTbIX
KPacoK BbICOKOW MPOYHOCTbIO, MAOTHOCTbIO, BOAO WM KOPPO3UOHHON
CTOMKOCTbIO. B HacToswee Bpems, 3a pybexom LUMPOKOe pacnpo-
CTpaHeHWe NOAYYMI0 NPUMEHEHME AUCNEPCHbIX KPacoK. OHU yA0OHbI
Npv TPAHCMOPTUPOBKE, XPAHEHUUN U MPUMEHEHUN.

Kepamuyeckme MHKpPOLMUCNEPCHblIe Kpacku. becuBeTHble Te-
nnonsonaunoHHble matepuansl (BTUM) 3To HOBble MaTepuasbl,
NnoyyaeMble Ha OCHOBE TOHKOCTEHHbIX KepaMuyeckux MUKpocgep,
3ano/iHeHHbIe B MUKPOYPOBHe Bo3gyxoM. BTVIM nonyvatoT 6enbiM u
LBETHbIM MO/IMMEPHbLIM MaTepuasiom ¢ fob6aBneHMemM KepaMuyecKmnx
mukpocgep. KoapguumeHT TennonpoBOLHOCTU 3TUX MaTepuasios
npu Temnepasype 20°C coctaBnset 0,001 Bt/(m °C). Kpacka nocne
TBEPAEHUS MpeBpallaeTca B Jerkuii NAacTUYHbIA - Tennousons-
LUMOHHbIA MaTepuan. BTUM HaHOCAT Ha MOBEPXHOCTb B Mpeaenax
Temnepatypbl oT -10°C go 200°C, npu TemnepaTypax -60°C +250°C
MOXXHO 3KCMayaTupoBaTb B TeyeHUM 15 neT. AHTUKOPPO3VNOHHBIN
CNoi  MMeeT MaponponycKHYH CMOCOBHOCTb W MNPUAUNAeT Ha
MOBEPXHOCTb C BbICOKON aaresuvein. BTVM ncnonb3yoT npu oTAeNKe
M m3onaumn gacafos, BHYTPEHHWX CTEH, Kpblll, GETOHHbIX MOMOB,
ropsuMx U XONoAHbIX Tpy6ONpoBOAOB, MaponpoBOLOB, CUCTEM
OXNAXAEHNSA U APYTUX.

BTUM wnmeloT cnefyrolwme NpenMyLLECTBa: BbICOKYH afresuto
MOBEPXHOCTU MeTanna, OeToHa, KUpMWya, Yepenuupbl, KepamuKu,
thacaga, nnacTuKa, CTekna n gpyrme; CTOMKOCTb BO3AENCTBMA Ha Hed-
TSHble MNPOAYKTbI, PacTBOPbl COMEl, LWenoun, ynbTpapuoneToBble
pagnaummn, W3MeHeHWs TemnepaTypbl, aTMOC(epHble BO3L4ENCTBUS;
Tennoemkne, 85% BO3BpallaeT TeMIOBbIX Nlyyeil; npefoTeBpaLiaeT
gedopmauun MeTa/IMYecKUX KOHCTPYKLUWIA; HU3Kas TPYLOEMKOCTb
Nnpyv HaHeceHWW; ycagka npu Temnepatype +260°C, pasnoxkeHue npu
Temnepatype +800°C u BblgensieT OKMCb a30Ta W OKUCb Yrfiepoaa, a
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TaKXe 3amef/1seT pacrnpocTpaHeHUe MnoXKapa; 3KOMormyeckn 6es-
BpeAHblii, PH=8,5-9,5.

KOHTpONbHLIE BONPOCHI

1. PacckaXxuTe 0 CBA3YHOLMX MaTepmanax KpacoyHblX COCTaBOB.

2. YUTo Takoe nNUIMeHT? PaccKkaXxuTe O pPa3HOBUAHOCTAX MU
CBOMCTBAaxX NMUIrMeHTOB.

3. Pacckaxkute 0 MacnaHbIX Kpackax.

4. PaccKaxute 0 BOAHbIX KpacKax.

5. PacckaxuTte o0 cocTaBe MOMMMEPHbIX KPacok.

6. BogHo-gncnepcHble Kpackn. OCHOBHbIE CBOWCTBA.

7. MacToo6pasHble M gMCNEPCHble Kpacku. MpeumyLliectsa aTux
KPaco4HbIX COCTaBOB.

JononHuTtensHaa nutepaTtypa
1 Baitep B.E. ApxuTekTypHOoe MaTtepuanoBegeHue. - MocCKBa.:
«ApxutekTypa - C», 2007, 261 c.
2. CBEpXTOHKME, 6e3LL0BHbIE TENA0U30MALMOHHbIE MaTepuansbl
(HOBbI€ TEXHONOINU - KPackm).
http: /lwww. Assystem.lv/s=1273740010/.

HopMaTuUBHbIE JOKYMEHThI
OTpenoyHble M 06NLOBOYHbIE MATepUanbI
MexrocynapCTBeHHble CTaH4apPThbI
FOCT 28196-89 Kpacku BOLHO-AUCNEPCUOHHbIE. TexHuYeckne
YC0BUS
TexHunyeckue ycnosmusa (TSh)
TSh 6.12-27:2006 fak '®-046 B.
TY ¥36.12-28-06 Kpacka B-AK-229.
TSh 6.12-71:1999** 3mann MN®-266 ana nona ameHeHne Ne 1
M3meHeHne Ne 2.
TSh 6.12-72:1999** Jlaku M®-283 n MP-166 N3meHeHne Ne 1
N3meHeHne Ne 2.
TSh 6.12-108:2006 Jlak ®X-42.
TSh 64-00204085-17:2009 Kpacka oOrHesawutHas Ana Agpe-
BECUHBI.
TSh 64-00204085-46:2007 Kpacka [Ans  Kpbl  roToBas K
NMPUMEHEHWIO.
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TSh 64-00204085-78:2010 Kpacka BogHO-gucrnepcuoHHaa BJ-
AK-112 ans Hapy>XHbIX paborT.

TSh 64-00204085-115:2008 PenbetHasd BOAHO-AWCMNEPCUOHHAS
Kpacka «XOlMEP».

TSh 64-05755737-137:200 Smanb ans Kpbiw «<HAY AT».

TSh 64-05755737-140:2008 Kpacksn BOAHO-AWNCMEPCUOHHbIE
«HAY AT».

TSh 64-05755737-142:2008 3manu «<HAYAT».

TSh 64-05755737-145:2009 Martepuansl «<HAYAT»ana nog-
rOTOBKW MOBEPXHOCTMU.

TSh 64-14980143-001:2008 Kpacks [nsi Hapy>XHbIX W BHYT-
PEHHUX PaboT Ha OCHOBE aKPWIOBbLIX 3MY/IbCUIA.

TSh 64-14980143-002:2008 3manu ankugHole.

TSh 64-16066047-02:2011 3Smanb yHMBepcasbHas.

TSh 64-16066047-04:2008 Omanb ANs KpbIW 1 BaroHOB.

TSh 64-16066047-05:2008 Smasb 3MyNbCUOHHAS.

TSh 64-16066047-06:2008 Kneli aMynbCUOHHbIA.

TSh 64-16066047-23:2008 NpyHTOBKA NO MeTanny aHTUKOp-
PO3MOHHAaA.

TSh 64-17058765-001:2007 Matepuanbl N1aKOKPacoOYHO amani.

TSh 64-19097580-04:2007 Smanu Ans KPbiLL.

TSh 64-19097580-06:2007 Omanu yHUBepcasbHbIE.
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FTABA X111
OPEBECHbBIE CTPOUTENIbHBIE MATEPUNATbI

KntoueBble cnosa: [ApeBecUHa, MUKPOCTPYKTYpa, Makpo-
CTPYKTYpa, CTOMKOCTb [PEBECUHbI K pas/MYHbIM (haKkTopam,
pasHOBUAHOCTb JpeBecuHbl, 06paboTKa [peBeCuHbl, BNa>KHOCTb,
TEennonpoBOAHOCTb, NPOYHOCTb, AePOPMaTUBHOCTb, TBEPLOCTb,
MOPOKN  [PeBeCUHbl, aHTUCENTUK, aHTUNUPEH, [peBecHble
MaTepuanbl U N3Lenns.

13.1. O6wue cBegeHmns

[peBecnHa aBnsetca BecbMa [APEBHUM CTPOWUTE/IbHbIM MaTe-
puasioMm 1 pacnpocTpaHeHue eé Ha 3eMHOM LUape HepaBHOMEPHO. W3-
32 BO3MOXHOCTU BOCCTAHOBJ/IEHWUS NIECHBIX TEPPUTOPUIA, ApPEBECHbIe
matepuansl ABNAKOTCA HEUCYEprnaeMbiMK 3arnacamun CTPOUTENbHbIX
mMaTepvanioB U u3genunii. JlecHble TeppuTOpMM, MO 3aroTOBKe
[peBecHbIX MaTepuanos, BCTpevatoTcs B Poccun, Kutae, YKpauHe,
KaBkase, KasaxcTaHe 1 Apyrux rocygapcrsax.

[peBecnHa UMeeT NONOXWUTENbHbIE CBOWCTBA: BbICOKAs MPOY-
HOCTb, YNPYrocTb, Tena0U30MALUOHHbIE CBOWCTBA, CTOMKOCTb K
BO3LENCTBMIO BOAbl WM OpraHU4Yeckux pacteopuTeneil. [peBecuHa
Nerko noAafaércs TEXHONOrMYecKoin o6paboTKe, 061afaeT HagEXKHOM
CKNenBaeMOCTbIO M XOpoLlei rBO34MMOCTbIO. OAHAaKO, pasnyHble
CBOWCTBa ApEeBECUHbl BAOMb U MoMepek BOMOKOH (aHW30TPOMHOCT),
BbiCOKasi [fedopmMaTUBHOCTL MOA [AeliCTBMEM Bfaru, CropaeMocTb,
FHUEHMe ABNSAKOTCA OTpULLATENbHBIMI CBOCTBAMM.

B cTpouTenbcTBe ApeBecrHa WUCNONb3YeTCA B BUAE APEBECHBIX
6an0K, [OCOK, Lwnan, 6pycbeB M Ap. Mob6oyHble MPOAYKTblI nocne
nepepaboTKnM [peBeCUHbl: CTPYXKW, APOBNEHKW, OMUIKU U Apyrue,
MCMONb3YIT B KAYECTBE KOMMOHEHTOB A/15 NPOM3BOACTBa (PrubpounTa,
apb0snTa, APeBeCHO-CTPYXEYUHbIX U JPEBECHO-BONIOKHUCTLIX NJIUT.

KauecTBO gpeBeCcMHbl 3aBUCUT OT eé pasHOBUAHOCTKU. [lpeBecuHa,
nofyyaemMass U3 JNIeCHbIX MOPOA, MOAPa3fenseTcsi Ha XBOWHble U
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NUCTBEHHbIe nopogbl. K XBOWHbIM MOpoJaM OTHOCATCA COCHa, eflb,
NUCTBEHHMLA, 6enas cocHa, kegp W Ap. K NMCTBEHHbIM MOpoAam
OTHOCATCA 6enasn 6epésa, 6epésa, byk, Ay6, YUMHap, TONONb U Ap.
NecHble nopofbl CpefHeld Asum - apya (cpefHeasumiickast efib),
TOMO/Mb, CUHWIA TOMOMb, YMHApa W Apyrue, WCMONb3YIT B KayecTse
6anoK, CTOEK, 3MeMEHTOB M0/a, MNOTOMKA, KAapHW30B, OKOHHbIX W
OBEPHbIX U3AENuNiA 34aHNiA U COOPYXKEHWIA. Takne NopoAbl APEBECUHBI
KaK 4uHapa, Opex W Trpywa WCMoNb3ylTcs AN NpPOM3BOACTBA
LWKahoB, CTEHOK M Pa3MYHbIX U3AeNnii ¢ pe3bL6oii No JepeBy.

13.2. CTpOeHue gpeBeCcuHbI

[lepeBo COCTOMT M3 KOPHSA, CTBONA M BETBEN, 06BbEM KOTOpPbIX 3a-
BUCUT OT BuAa pfepesa. CTBO/MbHas u4acTb f[epeBa COCTaBseT
npumepHo 60-90% © NOANEXWUT  MPOMBbILIIEHHOW nepepaboTke.
CTpoeHVe [peBeCcuHbl, fOCTaTOYHO XOPOLUIO BUAMMOE HEBOOPY>KEH-
HbIM T[/1a30M WAM Yepe3 NyMy - HasblBAeTCA MaKPOCTPYKTYpOW, a
BMAMMOE Yepe3 MUKPOCKOM -MUKPOCTPYKTYPOIA.

Puc. 13.1. CTpoeHue cTBONA AepeBa:
a) OCHOBHbIe pa3pesbl CTBOMA: 1-TOPLEBOWA; 2-pagnanbHblil;
3-TaHreHumanbHbIiA; 6) TOpLEBOI pa3pes cTBoMa: 1-Kopa; 2-KaMbwii;
3-ny6; 4-3a60/10Hb; 5-cepuUeBUHA; 6-CEPLEBUHHbBIE TyuN.

MakpocTpyKTypa ApeBecuHbl. MakpoCTPYKTYpy [ApPEeBECUHbI
M3y4aloT C UCMNOMb30BAHUEM TOPLEBbLIX, pafuanbHbIX W TaHreHLu-
anbHbIX pa3pe3oB cTeona (puc. 13.1,a). CTBON AepeBa COCTOUT U3
cepALeBnHbI, APEBECHOIO KamMHA 1 Kopbl (puc. 13.1,6).

CepaLeBnHa COCTOUT U3 PbIXI0/ ManoNPOYHON TKaHU 1 BbICTPO
FHNET OoT BO3deicTBua Bnaru. Kopa, 3awumuialowias fepeso OT
MeXaHWYeCKUX MOBPEXAEHWA, COCTOUT U3 ABYX C/I0EB - HapyXHOro
(KOpKM) M BHYTpeHHero ny6a. Jly6sHO cnoid, B pacTylleM [epeBe
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CMYXXUT ANS [OCTaBKU MMTaTeNbHbIX BELLECTB. TOHKWIA cnoit kambus,
Haxogawmiica nog nyoom, COCTOUT M3 XKUBBIX KNeTOK. Kaxablli rog B
pacTyLiem fepeBse, C/IO/ kambus 0TK1aAblBaeT B CTOPOHY Ny6a XuBble
KneTkn, BCMEACTBUE Yero ApeBecuHa pacteT. 1o 3TOM npuumHe, Ha
TOpLEBOM pa3pe3e CTBOMA MOABASKOTCA Pa30Bble KOHLEHTPUYECKMe
Konbua. [0ofMuYHbIE KOMbLA COCTOST W3 ABYX C/I0EB: JileTHEE W
BeCeHHee.

BecHoil 06pa3ytoTcsl TOHKOCTEHHbIe KNEeTKWU PaHHEN [peBeCUHbI
rofoBoro cnosi 6/71e4HOr0 LBETa, 1eTOM - MPOYHbIE TONCTOCTEHHbIE
KNeTKN No3aHel ApeBeCMHbI TEMHOTO LiBeTa.

Bce gpeBecHble Mopogbl NOApasfensoTcs Ha SApoBblie (COCHa,
ay6, keap u gp.) u 6esagposble (6epesa, onbxa U Ap.). Aaposble
[peBecHble Mopofbl MMEKT S4p0 M 3ab0/10Hb, 6e394pOBble UMEIOT
TO/IbKO 3a00/I0HHYHO APEBECUMHY. Y HEKOTOpbIX APEBECHbIX MOpOof
(enb, nuxTta, 4epHasa OGepe3a) UeHTpaibHasd 4acTb [APEBECUHbI,
MMELLAan BCe CBOWCTBA AApa, HepasiMumMma no UBETY C 3a60/10HbI0;
Takylo ApeBecuHy Ha3blBaloT cnenoii. B gpesBecuMHe Bnara U nuta-
Te/lbHble BellecTBa ABWKYTCS Ha MOMepevyHoOM pas3pese CTBOSA Yepes
CepLEeBUHHbIE NyYn.

MMUWKpOCTPYKTYypa ApeBecuHbl. Ecnnm m3ydyaTb ApeBecHble 006-
pasubl MOf MUKPOCKOMOM, TO MOXHO YyBUAETb, YTO CTPYKTypa Ape-
BECMHbI COCTOMT M3 O4YeHb GOMbLIOrO KOAMYECTBA XKUBLIX W OTMEp-

WNX KNeTOK, MMEIOLWNX pasnuny-
Hyt0 opmy U1 BennumHy. Kaxpas
XVBasi KneTka nMeeT 060/104Ky K
HaxogALWyCca BHYTPU Hee, Mpo-
TONnasMy, KAETOYHbIA COK U
npotonnacty (s4po).

O60M04Ky KNeToK, B OC-
HOBHOM, 06pa3yeT BbICOKOMO/IE-
KynsipHas uenntono3a (Kneyarka)

Ty (C6 Hio 0 5n. KneTkn pasnuuaroT

Puc. 13.2. MUKpOCTPYKTypa no q)yHKLI'VIFIM: nposojsawue, me-
COCHOBOW [peBeCUHbI. XaHunyeckue 1 3anacawouiue. Npo-
1-Tpaxenfbl; 2-TOOBbIE C/IOV; BOAALLME KNETKW CcnyxaT Ans
3-BepTVKa/bHbIE KaHa/lbl CMONT; nepegaun Bnarv U NUTATe/bHbIX

4-CepLIEBIMHHbIE Ty BellecTB BBepX. OHU nogpasaens-
HOTCS Ha COCYJOUHbIE W HA TPaxensbl.
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B apeBecuHe XBOMHbIX MOPOA OTCYTCTBYHOT COCY/[0UHbIE, OHU, B
OCHOBHOM, COCTOST U3 AJIMHHbIX KNETOK - Tpaxengbl.

Cpefn KNeToK TpaxeugoB, CYLIECTBYET KaHa/bl, 3anofHeHHbIe
CMOMOoiA. MexaHUYecKkne KNeTKU XapaKTepuaylTcs TONCTbIMU CTEeH-
Kamu. Mo CTPOEHMIO M CBOICTBA, APEBECHHA SB/ISIETCS eCTECTBEHHbIM
KOMMO3NLMOHHBIM MaTepuasnom.

13.3. OCHOBHbI€ CBOWCTBA APEBECUHDI

dusnyeckne ceoictea. CocTtaB ApeBeCUHbl COCTOUT, B OCHOB-
HOM, M3 LefN0N03bl 1 NO3TOMY MAOTHOCTb SBMSETCA MOCTOSHHOW ©
coctaBnsaeT 1,54 r/cm3. CpeaHas NAOTHOCTb SIBASETCS HEMOCTOSHHOM
N N3MEHSAETCA B 3aBUCUMOCTU OT Pa3HOBUAHOCTU APEBECUHBI.

[peBecnHa gaxe OAHON TOW >Xe MOPOAbl, MOXET WMEeTb pas-
NNYHbIE MOKa3aTenn CpefHeil MAOTHOCTM B 3aBUCMMOCTM OT MecTa
pocTa AepeBa, KAMMaTUYeCKMX YCM0BUIA M MOYBEHHOrO cocTaBa (Co-
CTaB TrpyHTa). YBeNuUYeHWe BNAKHOCTW [peBeCUHbI MNPUBOAUT K
YBEIMUEHNIO CpefHeil nnoTHocTW. o 3ToW npuumHe, onpegeneHue
CTaHJapTHOM cpefHell NAOTHOCTM [ApeBeCUMHbl MPOU3BOAUTCA NpU
OTHOCUTENbHOW BRaXHOCTU 12%. Bnara [peBecuHbl MOXeT 6bITb
rMNPOCKOMNUYECKON M KanunnsapHoi. MUrpockonuuyeckas Bfara Ha-
XOAUTCA MPOMUTAHHON B CTEHKAX KNeTOK, a KanuanspHas B CBO-
604HOM COCTOSIHUWM, 3ano0fIHAS MOJSIOCTW K/IETOK, COCYAOB W MeX-
K/1eTOYHOEe MPOCTPaHCTBO. [paHMLa rUrpOCKOMMYECKON BAaXHOCTM
LpeBecuHbl Haxoamtcs B npegenax 30%.

MonHas BAAXHOCTb ApPeBeCUMHbl (FMrpocKonuyeckas W Kanus-
napHasa) MoxeT ObiTb 60nee 30%, Ans CBeXecpybneHHOro aepesa
MOXeT OblTb B npegenax 40-120%. lMNpu XpaHeHWW APEBECUHbI B
BOAHbLIX YC/IOBUAX, [AJ/INTENbHOE BPeMs BMaXHOCTb MOXET YBEU-
ynTbCs No macce go 200%, cTabunbHas BNAXHOCTb APEBECUHbI 3a-
BUCWT OT TemnepaTypbl U BAAXHOCTW YCOBUIA xpaHeHus. MMpu Xpa-
HEHWW LpeBecuHbl B KOMHATax B/IAXXHOCTb MOXKET COCTaB/ATL 8-12%,
B BO3AYLIHO - Cyxux ycnosumax 15-18%. Ycywka, HabyxaHue,
KOpobneHne N pacTpecKoBaHMEMOCTb APEBECMHbI 3aBUCUT OT BfaX-
HOCTW YCNOBWUIA XPaHEHUS OHW MPUBOAAT K U3MEHEHWUIO pa3MepoB U
(hopM U3AENUI N KOHCTPYKLUWIA 13 AepeBsa.

Korga BnaXHOCTb [pPEBECUMHbl YMEHLLUAETCH HWDKE TrpaHul, B
NPOCTPAHCTBE K/ETOK, HaYHET BbleNATLCA Bara CTEHOK K/ETOK, YTO
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NPUBOAUT K KOPOGMEHWNIO U M3MEHEHUIO CBOMCTB [peBecuHbl. M3-3a
BOJIOKHUCTOM CTPYKTYpPbl OTHOCUTENIbHAs YCYLLKa pasfinyHa: BAOSb
BO/IOKOH 0,1% (1 Mm Ha 1 M) B pagmanbHOM HanpasneHun 3-6 % (3-6
CM Ha 1 M) v TaHreHuManbHoM 6-12% (6-12 cm Ha 1 m). O6bEMHYIO
YCYLIKY, 6€3 yyeTa YCYLUKN BOMb BOSIOKOH, BbIYUCASAKOT C TOYHOCTLIO
00 0,1% no copmyne:
y wab-~arN 1000/0,
ab

30eck a u b pasmepbl nowagu NOMepevyHoOro ceyeHuss o6pasuoB C
HayasIbHOW BNAXKHOCTBIO;

a,, Ba b0- COOTBETCTBEHHO, aBCOIKOTHO CYXOM COCTOSHUW.

JNyywinii cnoco6 yMeHbLUEHUS TUTPOCKOMUYHOCTU U KOPOo6ieHus
ABNSIETCS MOKPbITME MOBEPXHOCTU APEBECUHBbI  /1aKO-KPACOUHbIMY
maTtepuanamm.

TeKcTypa - 3TO NMPMPOAHBIA PUCYHOK APEBECUHbI, OTPaXKAHOLLINIA
rofOBble KOHLIEHTPUYECKME KOMbLA, CEPALEBUHHbIE NyYn U Apyrue
npenecT MOBEPXHOCTM ApeBeCUHbI. TeKCTypa AepeBbeB Ayba, 6yka,
ACEHN, YMHapbl, TpyLIKn, opexa fBASeTCA KpacuBOW. Tpomumyeckue
[epeBbs 30eK YepHbIA, Oypblli LIBETHOW OGaKyT, KpacHble U XXenesHble
[EpeBbs MMEKT O04YeHb KpacuByk TekcTypy. [pu nepepaboTke
NNOTHas ApeBecnHa 6MeCTWUT, FHUEHWEe Mo AelCTBMEM BAXHOCTU
YMEHbLLIAeTCs.

TennonpoBOAHOCTb APEBECUMHbI 3aBUCWUT OT BMAA, NAOTHOCTU K
BI@XXHOCTWN [peBeCUHbl. TennonpoBOAHOCTb COCHbl B CyXOM Bufe
BAONb BOJIOKOH cocTasnseT 0,34 Bt/(m°C), nonepek BonokoH 0,17
Bt/(m°C).

3NeKTPONpPOBOAHOCTb 3aBUCUT OT BA@KHOCTWM [PEBECUHbI,
3NeKTPOCONPOTUBAAEMOCTb COCHbI B CyXOM BUfAe cocTaBnfet 75x107
OM cwm. Mpn yBRaXHEHWM 3TOT MOKa3aTe/lb YMEHbLLAETCA B 4ECATKM
pa3. [MoaTomy, fpeBecMHa UCNonb3yemas B 3/IEKTPOCUCTEMAX, AOMKHA
ObITb CYXOWA.

BonokHucTas CTpyKTypa [ApeBecWHbl MPUBOAMT K PasUYHbIM
nokasatefnsiM CBOICTB BO3L4ENCTBMS BHELLUHUX MOrpy30K MO Hanpas-
neHnsM. TPOYHOCTbL APEBECUHbI HA CKaTue BAOMb BOMOKOH B 4-6 pas
60nbLUe, YeM MOMepeK BOSIOKOH. MexaHn4eckune CBONCTBA LPEBECUHbI
3aBUCAT OT BMAa, BMQKHOCTM ¥ TMOPOKOB. [lpeBecuMHa XOpOoLlo
COMPOTUBANETCA Harpy3kam un3rnba v pacTvKeHUst BAOMb BOSIOKOH U
Harpyskam cXaTusi nonepek BOMOKOH (Tabn. 13.1).
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Tabnuua 13.1.
®N3NKO-MeXaHNYECKNE CBONCTBA OCHOBHbIX pPa3HOBUAHOCTEN
LPEBECUHBI

Koadh- Mpegen NpoyHOCTY BAOMb

(ULmMeHT BOJIOKOH, MTIa
PasHOBMAHOCT - 01 oBbem- Mop BO3-
HOCTb , < Mpw < Crartu-
[OPEBECUHBI Houn Mpn  pencTeum
Kr/m3 YCYLLIKM pacTa- oan/an- YECKOM
o " KeHUM n3rmbe
b HbIX CWN
[peBecuHa XBONHLIX NOPOS,
JlucteeHHuLa 660 0,52 1250 645 9,9 1115
CocHa 500 0,44 1035 485 75 86,0
Enb 445 0,43 1030 445 6,9 79,5
MuxTa 375 0,39 67,0 39,0 6,4 68,5
"opHas apua 400 0,40 80,0 40,0 6,6 72,0
[JpeBecnHa NMMCTBEHHbLIX MOPOS,
[Oy6 690 0,43 123 57,5 10,2 107,5
Benas 6epésa 630 0,54 168 55,0 93 109,5
Byk 670 0.47 123 55,5 11,6 108,5
Nvna 495 0,49 121 455 8,6 88,0
YnHap 520 0,46 140 52,0 10,0 102,0
Tononb 580 0,48 120 480 .9.2 94,0
BnaXHOCTb ApeBecuMHbl YMeHbLIAeT MpPoYHOCTL. [lopokn ppe-

BECVHbI YMEHbLLIAKT NPOYHOCTb, YXY/LLIAT MeXaHWYeCKne CBOMCTBA.
CTONKOCTb IpeBECUHbI K BO3J€ACTBUIO arpecCUBHbIX CPef 3aBUCUT OT
BUAA ApeBeCUHbl. [peBecMHa M3 XBOMHbLIX MOPOA Nydlle CONpoTUB-
NSIETCA BO3AEWCTBMSIM arpeccUBHbIX Cpef MO CPaBHEHWIO C JINCTBEH-
HbIMW MOPOAAMU - CKOPOCTb YXYALIEHUS CBOWCTB APEBECUHbI OT
BO3/1CTBNS arpecCcuUBHbIX CPef 3aBUCAT OT KOHLIEHTpaLum cpeapl.

B ycnoBusix cnabblx LUienoyeli M MUHepanbHbIX KUCNOT, Ape-
BeCHble MaTepuanbl CNYXaT ANnTeNbHble CPOKWU. W3-3a aHM3aTpor-
HOCTW, MpV KOOPAUHAUMKM MPOYHOCTU B HOPMATUBHBLIX [AOKYMEHTax
[APEBECUHbI Ha3Ha4aroTCA 6onbluMe MoKasaTenn KoauumeHTa 3a-
naca MPOYHOCTM.
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13.4. T1IOpOKK LpeBeCUHbI

MopokaMu Ha3bIBalOT U3MEHeHWE (hOpM CTBOJIA iepeBa, pasnnuune
CTPOEHWS fepeBa OT HOPMaibHOr0 COCTOSIHWSA, paspyLueHue CTpyK-
TYpbl APEBECUHbI OT BO3LENCTBUSA G1ONOrMUYecKnx hakTopos. Mopoku
CHMXAlOT KayecTBO [pPEeBeCHHbl W Pe3Ko CoKpawawT 0651acTb
npumeHeHus. TOPOKK ApeBeCUHbl YCIOBHO MOXHO MOApa3fenuTb Ha
cnefytowme rpynnbl: CyyKku, TPewwuHbl, aedekTsl B (hopMe CTBOSMA U
feteKTbl B CTPOEHWUM [APEBECUHbl, XUMUYECKas OKpacka, FHUEeHWe,
NOBPEX/eHNe HACEKOMbIMU U Apyrue.

Cyuku. CyuykoM Ha3blBalOT, 3aK/HOUYEHHOE B [peBecuHe CTBONA,
OCHOBaHWe BETBEM, XXMBbIX WU OTMEPLUMX NPW XKXU3HU AepeBa, Yem
6onblie BeTBeli B AepeBe, TeM 060/bLUe CYYKOB ApeBechHbl. Cyuku
3aTpyAHAT  06paboTKy ApeBeCcUHbl, YXYAWAKT MeXaHU4veckue
CBOWNCTBA fpeBecuHbl. OCOBEHHO BpefHbl M OMaCHbl CYYKU AnS U3-
Jennii M KOHCTPYKLUMIA, paboTalolwmx Ha pacTskeHue. Cyuku, no
(hopme, 6bIBAKOT KPYTAbIMU, 0BASIbHbIMU U CLUMBHBLIMUK (puc. 13.3).

Puc. 13.3. Jlyum Cy4koB LpeBecuHbI:
a) 340PO0BbIi CY4OK; 6) POroBoii; B) BbiMaaroLLMiA.

Nanuatble Cyuykn pacnpocTpaHeHbl B JPeBECUHE XBOWHbIX MO-
poj, OCOBGEHHO 4YacTo Yy COCHbl. OHM MMEIT BUA ABYX CUMMETPUYHO
PacnofioXKeHHbIX OTHOCUTE/IbHO CepefMHbl, U BK/KOYAOLWMXCA B Hee,
MOJSIOC USIN CU/IbHO PacTAHYThIX OBasOB.

TpewnHbl. TpewmHbl pe3ynbTaT pacTpecKoBaHUS APEeBECUHbI
BLONb BOJIOKOH, NOf4 [AeACTBUMEM BHYTPEHHUX (HEPaBHOMEPHOrO
BbICbIXaHWUA SApa) U BHEWHMX (BO3AENCTBMA BeTpa M Mopo3a) (hak-
TOpOB. 1 peLnHbl YCIOBHO MOXHO pasfenuTb Ha: METUKOBbIE, OTAYN,
MOPO3HOM TPeLMHON 1 TPELUHAMU YCYLLKK.
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TpewrHbl, MPOUCXOAALLME BHYTPU [LPEBECMHbI, Ha3blBAOT Me-
TUKOBbIM. MeTUK npeAcTaBnsier coboi pafguanbHO HamnpaB/eHHbIe
TPELLMHbI, NPOXOAALLMe Yepe3 CepALeBMHY cTBOMa. MeTukmn 6biBaloT
MpoCTble U CNOXHble. poCcToli METMK COCTOMT W3 OfHOW WAW [BYX
TPEWWH Ha TOpue, HanpaefeHHbIM MO0 O4HOMY  AuameTpy
(puc. 13.4,a). CNoXHbI MeTUK 06pasyeTcs ABYMS UMW HECKObKUMMU
TpewMHamMn Ha Topue, pacrnonoXeHHbIMU Noj YrioM OfHa K ApYroi.
OTnyn npeacTtaBnseT COO0M BHYTPEHHIOW TPELWMHY [APEBECUHbI
NOyLyr Mo ro40BOMY C/0H0, MOPOXAaeT OAHOPOAHOCTb BOJIOKOH,
yXyaLaeT kauecTso mnsgenus (puc. 13.4,6).

Mpun BO3AENCTBUN Ha NeCHble NOPOAbl BbICOKUX OTpULATENbHbIX
TemnepaTtyp 06pa3yroTcs OTKPbITble WM 3aKpbiTble TPELUHbI BAO/b
BOJIOKOH (puc. 13.4,B). Takume TpewmuHbl YyXy[lWwawT Ka4yecTBo
[peBecHbIX MaTepnanoB. [pu eCTeCTBEHHOW WM  WUCKYCCTBEHHON
CyLUKe MOryT 06pa30BaThbCsi TPeLUHbl. TpPeLnHbI, B OCHOBHOM, 006-
pasyloTcs B pajnanbHOM HampaBfeHUM U eCTECTBEHHO yXyAuwlawoT
KayecTBo npoaykumm (puc. 13.4,r).

Puc. 13.4. Pa3HOBUAHOCTY TPELUMH APEBECKHBI; a) METMK; 6) KONbLEBOI
OTNynN; B) MOPO3Has TPELUHA; I) TPELLMHbI CYLLKN.

Mopoku ¢opMbl CTBOMA, OTKNOHEHUS €r0 OT HOPMa/bHOM
hopmbil.

3TV MOPOKM MOSBAAIOTCA Y PacTYLLEero fepeBa B HEHOPMaJIbHbIX
YyCNoBUAX W OT BO3AENCTBUA OKpyXawlleli cpegbl. Cpeau 3TWX
MOPOKOB KPMBW3HA fB/SETCA caMoli HebnaronpusTHON. KpuBu3Ha
NCKpeBeHWe CTBONA AepeBa MO fAAMHE, OHA XapaKTepu3yeTcs OfHO-
CTOPOHHOCTbIO WM Pa3HOCTOPOHOCTLIO. KpuBM3HA yXyfAllaeT Kade-
CTBO [ PEBECUHDI.

Mog 3aKOMENUCTOCTbI0 MOHMMAKOT Pe3Koe YBenYeHue fua-
MeTpa KOpPHeBOIi YacTu fjepeBa Mo CPaBHEHUIO C BEPXHEN YacTbHo.



HapocToM Ha3blBalOT MOPOK, XapaKTepU3yoLWMiAca 60MbLIOoi
pasHOCTbIO AMameTpoB [BYX KOHLOB AepeBa. [pu 3TOM MOHWXaeTcs
NMPOYHOCTb [PEBECUHbI U YBEMUMBAETCSH KOMMYECTBO OTXOAOB MNpu
06paboTKe.

HeHopManbHbI/A HAKMNOH BOMOKOH - 3TO OTK/IOHEHWE WX
Hanpas/fieHMst OT NPOAOSILHOW OCU AepeBa. ITOT MOPOK MOXET ObITb
€CTECTBEHHbIM WM WUCKYCCTBEHHbIM. VICKYCCTBEHHbIA HaKIOH-3TO
pe3ynbTar GAM3KOr0 pacnofioKeHWs BOJMIOKOH (OTK/IOHEHMSs)) B
rofOBbIX CNOSAX CTBOMA. Hak/IOH yMeHblUaeT NMPOYHOCTb APEBECUHBI,
MPUBOANT K MOBbILLEHHOW YCYLLIKE W JIEFKO KOPOBUTCS.

Mof cBaneBaToOCTbIO MOHUMAKOT HEHOPMA/IbHOE CTPOeHMe fApe-
BECWHbI, BbIpaXXaloLinecs B U3BUAUCTOM WA MYyTaHHOM PanofoXeHUN
BO/IOKOH. W3BUNCTbIE CTPOEHMS MOrYT BCTpevaTbcs MO  BCEMY
CTBOly WU B OTAENbHbIX YacTax fgepeBa. WM3BuAncToe CTpoeHue
YMeHbLUAeT npefen NPpoYHOCTU APeBeCUHbI Npu n3rube.

3aBMTKOM Ha3blBalOT MECTHOE WCKPUB/IEHWE T[OfLOBbLIX C/0EB
npeBecuHbl. O6Gpa3oBaHMe 3TOr0 NOpPOKa OOBLACHAETCA HalMyuem
CYYKOB. [aHHbIA MOPOK MOXET 6bITb OAHOCTOPOHHUM WU [BYX-
CTOPOHHUM.

HueHwne. [lpeBecuMHa rHUET B pe3y/ibTaTe YBENNYEHWS KOuye-
cTBa rpnboB. pubbl BbILENAT (epMeHTbl, KOTOpble MpeBpaLlaroT
rNaBHYK COCTaBHYIO YacTb APEBECUHbI-LENNI0M03Y B [1HOKO3Y.

[NoKO3a CAYXWUT AN NUTaHUS TPMOOB M OHM GLICTPO pa3BuBa-
l0TCA, B pe3y/bTaTe KauyeCcTBO [PEBECUMHbI pe3Ko yxypllaetcs. Mpu
3TOM Macca ApeBecUHbl YMeHbLUAETCS, 06pa3ytoTCs TPELLMHbI BAOMb U
Monepek CTBO/MA W ApPeBeCUMHa NPUXOAWT B HEMPUrofHOE COCTOSHUE.
Fpnbbl passmBatoTCs nNpu  Hanmumm Bnarm (20% wn  6onee) B
JpeBecuHe, 6/1aronpuATHbIX TeMMepaTypHbIX YCAOBMAX W Mpw
Ha/mumm Kucnopoga. Mpnbbl B BOAHBLIX YCNOBMS U NpU TeMmrepaTtype
Hmke 0° C He pasBuBatoTcA. Mo mepe pa3BuTua rpuba HauMHaeTcs
M3MEHEHMe OKpacKM JpeBeCUHbl. W3roToBfieHMe CTPOUTENbHbIX
KOHCTPYKUUA 13  [pPEBECUHbI  3apaXKeHHbI rpubaMu  SBISKOTCS
OMacHbIMK, NOTOMY YTO MPOYHOCTL [PEBECUHbI PE3KO yXY[LIaeTcs 3a
cyeT rpubos. CylUecTBYIOT cregylolive Buasl rpuboBs: OGUpLLEBbIe,
nneceHesble 1 Ap.

Mpy 1CNonNb30BaHUW APEBECUHBI B 34aHUSAX U COOPYXEHUAX MO-
ryT pas3BuBaTbCA [OMOBble rpubbl. [pubbl: 6enblii-40MOBbIE U
[OMOBble-NaeHYaTble, ABAAKOTCA Hanbonee oNacHbLIMU A1 CTPOUTESTb-



HbIX KOHCTPYKUWIA, TaK Kak OHW MOFyT COBEPLUEHHO Pa3pyLInTb
APEBECVHY B TEYEHUN HECKOIbKNX MECALIEB.

MoBpeXaeHNe HaCEKOMbIMU. [/ HACEKOMbIX, SIMUMHOK, YKYKOB
ApeBecuHa ABNSETCA MCTOYHMKOM MUTAHUA UM OHWU, MMTasChb
APEBECHbIMW MaTepuanamu, yXyaLarT eé CTPyKTypy.

HacekoMble 06pasytoT MHOIOYMC/EHHblE OTBEPCTUS, UAYLLMe
BrNy6b ApeBecUHbl. HaceKoMble MOryT 3aHOCUTb CMOpbl TPUGOB,
BbI3blBaOLLMX THUEHME. HaceKoMble GbICTPO NOPaXarT CyXOCTOWHbIe
M ocnabneHHble [epeBbsi Ha KOPHIO. TaKyl [ApPeBecMHY HeNb3s
MPUMEHSTb ANS N3rOTOBMEHUS CTPOUTENbHbIX KOHCTPYKLUUIA 3aaHUI 1
COOpY)XeHWiA. MosiBNeHNe 0TBEPCTUIA B CTBO/E AepeBa 1 06pasoBaHMe
OMNWNOK, AAlOT 3HATb MOPAKEHNU [iepeBa HACEKOMbIMU.

13.5. 3awmnTa ApeBeCUHbI OT THUEHWUW, BO3TOPaHUs 1N NOPaXKEeHUs
HaceKOMbIMM

3awmTa OT rHMeHusa. Ana 3alWuTbl APeBeCUHbl OT TFHUEHUs eé
06pabaTbiBalOT aHTUCENTUKaMWU. AHTUCENTUKAM MNPEeAbABAAIOT Cle-
gywowme TpeboBaHMA: OHWM [LO/MKHbI 06/1afaTbh BbICOKOW TOKCWMYHO-
CTbIO MO OTHOLIEHMNO K Jpmbam, XOpoLo MPOHMKATb B APEBECUHY, He
pacnpoCcTpaHATb HEeMNpuATHbIA 3anax, OblITb OTHOCUTENbHO 6es3-
BPeAHbLIMU MO OTHOLIEHWUIO K NIOAAM U AOMALIHUM XWBOTHbIM, He
YXYALWaTb KaueCTBO APEBECUHbI 1 ApYTUe.

AHTUCENTUKMN Pa3fenstoTcs Ha BOAOPACTBOPUMbIE, PACTBOPUMbIE
B OpraHuW4yeckuMx pacTBOpUTENsX, MacnsiHHble M nactoobpasHble. K
BOLOPaCTBOPMMbIM  aHTUCEMTUKaM OTHOCATCS  (DTOpWSA  HaTpus,
KpeMHedTOpMa HaTpusi, KpemHedpTopug ammoHusa, BBK-3, XXLI,
MXXU, n npenapat NP-48. [laHHble aHTUCENTUKN MUCMONbL3YIOTCA MpK
06paboTKe [peBecuHbl, 3KCMAyaTUPYeMOW B CyXMX YC/OBUSAX.
dTOPUCTLIN HaTpWIA NpeAcTaBAsAeT CO60i 6enblil MOPOLLOK, 3-4% Hblii
BOAHbIV pacTBOp MPUMEHAIT 418 06paboTKN M3fennii U3 ApeBecHow
CTPY>KKW, OMUAOK U AN15 3aLMTbl KaMbllla OT FTHUEHWS.

KpemHedpTOpMg amMMOHWSA, MOMUMO aHTUCENTUYECKUMWU CBOWCT-
BaMu, MMeeT CMoCOGHOCTb MOBbIWATL OFHECTOMKOCTb APEBECUHbI.
MocKoNbKy aHTUCENTWKN ObiBalOT 6GecuBeTHbIMKM, B WX COCTaB
[06aBNAKT KpacoyHble MaTepuansl. OpraHopacTBOPMMbIe Npenaparthl
MA (neHTaxnopteHon B Nerknx Hedrenpogyktax) u HMJ (HadpTeHaT
MeaM B Nerkux HeTenpoaykrax) SBASKOTCA BbICOKOTOKCUYHBLIMU
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aHTMCEeNTMKaMK, XOpOLIO MPOHMKAlT B fApeBecuHy. B kauecTse
OpPraHNYecknX pacTBOpUTeNeil MCNONbL3YIOT 3eNeHOe Macno, MasyT,
KepOoCWH 1 ap.

K MacnsHHbIM aHTUCenTMKaM OTHOCATCA KaMeHHOYrOfbHOe, aH-
TpaLeHOBOE U CnaHueBoe Macna. MacnsiHHble aHTUCeNTUKK o6nagatoT
PE3KMM 3arnaxoM, BbICOKOTOKCUYHbLIMW CBOWCTBAMM, TEMHOKOPUY-
HEBbIM LBETOM, YCTONUYMBbLI K BbIMbIBAHWUIO, HE KOPPOAMPYIOT MeTas-
NINYECKME 4YacTW, OAHAKO OKpallMBalOT MOBEPXHOCTb [PEBECUHbI B
TEMHOOYpbIA UBET. [peBecuHy, 06paboTaHHYI BbllLENepPeYNCEH-
HbIMW aHTUCENTUKAMU, MOXHO WCMO/b30BaTh B YCI0BUAX OTKPbITOrO
BO34yXa, HAa3eMHbIX WM BOAHbIX YCNOBMAX (MOCTbl W CBaWiHbIE
KOHCTPYKL MU, WNabl, MOLBOAHLIE COOPYXEHUS U Ap.).

MacToobpasHble aHTUCENTUKM MNOy4aldT Ha OCHOBE BSKYLLWX,
TaKUX Kak OUTYM, pacTBOPUMOE CTEKNO, FfIMHa W aHTUCENTUKOB -
(hTopuaa HaTpus UNU KpemHegpTopug Hatpus ¢ pobaBneHwem Auc-
MepcHOro HanonHuTens. llactoobpasHble aHTUCENTUKU MPUMEHSIOT
4Na 3alnUTbl AepeBAHHbIX KOHCTPYKUWUA, NPeAnonioraembiX YBAaX-
HEHUIO B NpoLiecce aKcnayaTaluu.

O6paboTKa AepeBAHHbIX W3AeNUA U KOHCTPYKLUMIA aHTUCenTu-
Kamn OCYLLeCTB/SETCA Pas/IMYHbIMU CNoco6amMn: HaHeceHMe Ha Mo-
BEPXHOCTb pacrblieHNeM pPa3fIMYHbIMU  YCTPONCTBAMM, METOA0M
MPONUTKA B XONOAHBIX WM TOPSYMX BaHHbIX, MPOMWTKOA NOA
aTMoC(epHbIM AaBneHMeM B aBTOK/laBax, HaHECeHWe Cos MacTbl Ha
MOBEPXHOCTb U3LeNus.

O6paboTka ApeBecUHbl aHTUCENTMKaMW METOLOM MPOMUTKU 3a-
BUCWUT OT Ha3HaueHWs [epeBSHHbIX KOHCTPYKUWIA, Fy6uHbI Mpo-
NUTKK, cnocoba NPonUTKU 1 BUAA APEBECUHbI, T.€. CTPOEHUS.

3alWmnTa gpeBecUHbl OT MOBPEXAEHUA HaceKoMbiMW. Ona 3a-
WNTBlI [PEBECUHbI OT MOBPEXAEHUS HACEKOMbIMU, MpPeXae BCero,
cnefyeT OUYUCTUTL AepeBO OT KOpbl M CO6MOAAThL NpaBuia caHuTap-
HbIX HOPM NpU XpaHeHUn. OQHAKO HAaCeKOMble MOryT MOBPEXAaTb
[peBecMHy BO Bpems eé 3kcnnyataumu. Hambonee spdeKTUBHbLIM
CNOCO60M  3alUTbl  PEBECUHbl OT MOBPEXAEHWS  HaCeKOMbIMM
ABNAOTCA 06paboTKa AA0BMTLIMW BeliecTBaMu - (MHCEKTULWUABI) -
MacnsHHbIMW aHTUCENTWKaMMK, OpPraHopacTBOPMMbLIMU MpenapaTamu,
nacton AUT (aMxnopavBUHUATPUXN0P3TaH) pacTBOPOM Xfopodoca
(AMMETUNTPUXNOPOKCMITUGOCHOHAT), Tra3oM  XJ0PAUKPUHOM U
apyrue.
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3awmnTa oT BO3ropaHua. Ons 3awuTbl 4peBeCHMHbl OT BO3ropa-
HUA cnefyeT cobnogaTe NpaBuaa ee xpaHeHus. Fpu ncnonb3oBaHUM
B 3aHNAX W COOPYXXEHMAX OHA JO/MKHA HAXOAUTLCA BAAIM OT UCTOY-
HWUKOB OFHS WM O6GMMLOBbLIBATLCA HECTOpaeMbiMW MaTepuanamu -
acbecToBblli  KapTOH, acbecTouemMeHTHass  [0CKa,  Pas/IMyHbIMU
LWTYKaTYPHbIMW pacTBOpamm.

B yacTHbIX cnyvasx, 3awuTa ApeBecuHbl OT BO3rOpaHus LOCTW-
raetcs nmM6o MpoOnWTKON, NMGO MOKPbITUEM aHTUMMpeHamu. B
KayeCcTBe aHTUMMPEHOB WCMO/b3YIOT COCTaBbl Ha OCHOBE O6ypbl,
XNOPUA aMMOHMS, (HOCHOPHbIE KWCMOTbl aMMOHWUS W HaTpueBble
cynbthaT aMMOHMS. AHTUNMPEHLI NMPUMEHSAIOT B BUAE KPacoK 1 MacTbl,
C BBEAEHWEM [UCMNEPCHOrO HANOMHUTENS.

AHTUNMPEHbI HAHOCATCS Ha MOBEPXHOCTb APEBECUHbI KUCTbHO
UM cneumanbHbIM YCTPONCTBOM - PacrnblINTENEM.

Mpy HarpeBe aHTUMMUPEHbI MNABATCA W MOKPbIBAKOT 3aLLMLLaEMYHO
MOBEPXHOCTb OFHEe3alMTHON NNEHKOW, Nperpaxjalowmnini goctyn K
Heli kucnopofa. HeKoTOopble aHTUNUPEHbl MpPU  BLICOKUX TeM-
nepaTtypax 06pa3yroT Heroproume rasbl, 3aluLiatoLine 4PeBECUHY OT
BO3ropaHus.

Mpn HagoGHOCTW, NepeMelrBas aHTUCENTUKU C aHTUNUPEHaMMK,
B COOTBETCTBYIOLMX KONNYECTBAX, MOXXHO OAHOBPEMEHHO 3aLLUTUTb
APEeBECVHY OT BO3rOpaHUA U THUEHUS.

13.6. lpeBecHble MaTepuanbl 1 U3genuns

[peBecHble mMaTepuanbl NPOU3BOAAT B OCHOBHOM W3 XBOMHbIX
nopog, nepepaboTKON MX B HECKOMbKO 3TanoB. Cpean XBOMHbIX MO-
pof caMbIMW pPacnpoCcTpaHEHHbIMW CYUWTAIOTCHA: COCHa, eNb, MNUXTa,
Kegap. W3 cocHbl nony4aroT: 6pyc, [OCKW, CTONAPHbIe u3genus, ga-
Hepy v Apyrve matepuansi.

JIncTBEHHbIE NOPOAbl B CTPOUTENLCTBE NMPUMEHSAIOT MEHbLLIE Yem
XBOHbIe. 3MaH, BYK, fiCEHb, MMEIOLLME BbICOKOMOTHYIO CTPYKTYpPY ”
KpacuByl TEKCTYpY, WCMOMb3YT AN NPOWM3BOACTBA CHeLuanbHOi
thaHepbl ¥ WNOHa, 13 6enoli 6epésbl NPON3BOAAT MPOUHYIO (haHepy.

HenHneHHasa apeBecuHa. HenuneHHasi ApeBeCMHa, y KOTOPOii
OTAeNeHbl CyYbs U KOPHU NPUMEHAKOTCA B CTPOUTENLCTBE B Ka4ecTBe
KOHCTPYKUWA N Npy 3aroTOBKe APEeBECHbIX MaTepuanoB. Kpyrablie
necomatepuanbl XBOMHbIX W JIMCTBEHHbLIX MOPOL [AO/MKHbI WMMETb
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AvnameTp He mMeHee 14 cMm u ganHy 4-6,5M. Kpyrnble fecomarepuainsi
LenaTcs Ha Tpu copra. MepBbIiA COPT - Kpyr/ble fiecomaTepuabl
BbICOKOI0 KayecTBa, BTOPOI - C HEKOTOPbLIMY MOPOKaMu, TPeTUiA copT
- C pasNU4YHbIMK NOPOKamMy HebobLIOrO KonnyecTsa (6e3 rHueHus).

Kpyrnble necomarepmasbl NeEPBOro copta NpPUMEHSOTCH B Kaue-
CTBe [epeBAHHbIX KOHCTPyKUuiA (6anka, depma, puresb, cBas),
BTOPOro copTa - B KOHCTPYKLMAX GanoK, packoc W CTONAPHbLIX U3fe-
NWA 1 TPeTbEro CopTa - MPU M3rOTOBMEHUM KOHCTPYKLMIA BTOPOCTe-
MeHHOro 3HaYeHus.

[OunameTp KoHuMKa 6GpeBHa cocTaBnseT -8-11 cm, MaseHbKOro
6peBHa - 3-7 cM U anvHa - 3-9 M. OHM MPUMEHAIOTCA B CTPOM-
TeNbCTBE KapKacHbLIX JOMOB U 3ar0TOBKU 15 HUX OTAe/bHbIX YacTell.

MuneHHble necomatepuansl. [MWneHHbIe necomaTepuasbl Mo-
NyyaloT NPOACMALHBIM MWAEHMEM Kpyraoro feca. C MonepevHol
PacnuIOBKOM MOAyYalT NAacTWHY, YeTBEPTUHY, [OCKY, Opychs.
MpofonbHBIM MUIEHNEM KPYrnoro aeca noronam nojsyyatoT nna-
CTUHY, Ha YeTbIpe YacTu - YyeTBepTUHY. lMocne pacnunoBKK KPYyriaoro
neca Ha 6pycbi, LOCKM 1 Ap., KpaiiHAS YacTb Ha3blBaeTCA ropoubHON
yacTbto (ropbunbHas AocKa).

K pockam OTHOCATCA MWAOMaTepuasnsl, LWMPKMHA KOTOPbIX BABOE
npeBbllaeT WX TOAWMWHY. Y O6pPYCKOB LUMPUHA MEHbLUE [BOWHON
TONWMHbI. TonwmnHa focok coctasnsget 13-100 mm, wwupuHa 80-250
MM. [JOCKM XBOWHbIX MOPOS MOTYT 6bITb A0 6,5 M, IMCTBEHHbIX MOPOA
[0 5,5 mc warom 0,25 m.

Jocku mMoryT 6bITb 06pe3HbIMU, NPOMNUNEHHBIMU CO BCEX YeTbl-
PEX CTOPOH, MO0 C KPOMKaMU, UMEIOLLMMU TYMOW UK OCTPbIA 06301
(puc. 13.5).

Mpn pacnunoBKe KPYrnoro neca C YeTbipex CTOPOH MOAyYarlT
6pycol. onepeyHble cevyeHUs GpycbeB cOCTaBNAOT oT 110x110 mm
[0 220260 MM. Bpyc NpuUMeHsieTcs B Ka4yeCTBe MeX3TaXHbIX 6anok,
pureneii n Apyrux LepeBsHHbIX KOHCTPYKLMIA. bpycba npumeHsAoTCA
B MPOV3BOACTBE 3/1EMEHTOB AEPEBAHHbLIX KOHCTPYKUWIA W CTONSIPHbIX
N3OENNiA.

CTpOroHHble ApeBecHble AOCKU WU BpyCbA MPUMEHSAIOTCA Npu
M3rOTOBMIEHUW LUMYHTOBAHHbIX W3AeNWiA, NANHTYCOB TFanTesibl W
CTONSAPHbIX M3LeNnnit. [BepHble WU OKOHHble WU34enns NPOU3BOAAT B
OCHOBHOM 13 COCHbl. [lepeBsiHHblIE MNEeperopofku cobuparT Heno-
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CPEACTBEHHO BHYTPU 3[aHMA U 3aKPennstoTCs MNAMHTYcaMu U
KapHM3aMU.

Puc. 13.5. [lpeBecHble matepuasbl:
a) NNacTWHbl; 6) YeTBEPTUHKM; B) FOp6bIfb; ) 4OCKA NIEHHas ¢ 60KOBOA
CTOPOHbI; A) NeHHas JOCKA C OAHOM CTOPOHbI; €) NeHHas LOCKa C
[BYX CTOPOH; ) 6pyc Heo6paboTaHHbIN C YeTbIpex CTOPOH; 3) Bpyc.

LLinToBble [ABepn cOOGUpPalOT U3 BHYTPEHHUX peek, 3akpen-
NAEMbIX C ABYX CTOPOH WM C OLHON CTOPOHbI OAHO-ABYXCNOMHbLIMU
LUINOHAaMW, M3rOTOBMIEHHbLIMU W3 TBEPAbIX NOPOJ ApeBecuHbl. [anHa
CTONAPHbLIX NAUT cocTasnfaeT o 2500 Mm WwupunHa 1 TonwmHa 30 Mm.
K napkeTHbIM W3[eNnsM OTHOCATCA LUTYYHble, COOPHbIE U LLINTOBbIE
NapKeTbl, TaKXKe NapKeTHble AOCKW. LLITYy4YHble NapKeTbl 37O AOLIEYKU
pas3/IMyHOro pasmepa, CTPOraHHble CO BCEX CTOPOH W npodu-
NNPOBaHHbIE C nonepevyHol uYactTu. Kak npaBwio, W3roToBfEHWE
napKeTa OCYLLECTBMSETCA Ha OCHOBe TBepAbIX (ay6, 6yK, sficeHb, 6enas
6epesa 1 gp.) nopoa. AnvHa gowedek coctasnset 150, 200, 250, 300,
400 MM, wmpunHa ot 30 go 60 mMm ¢ warom 5 mm 1 TonwmHa 15 n 18
MM.

COOpHbIi nNapKeT nNoayyatoT MyTeM CK/eMBaHWA Ha 6ymary
gouieyek pasmepamm 400x400 n 600x600 mm. MNMocne yknagku bymary
yaanawoT.

LLinToBOM NMapKeT NOAYYalOT NyTeM CK/IEMBAHWA Ha LepeBsiHHOe
1 6pycyaToe OCHOBaHME MapKeTHbIX JOLUeYeK.

MyTem BbIGOPa LBETa M TEKCTYpa AOLIeYeK 00pa3yoT MNapKeTHbIA
Mos C KpacuBbIM PUCYHKOM. [MapKeTHble LOCKM MNOMAY4YalT MNyTem
CKNeuBaHUs W3 peek  BOAOCTOMKUMW KiesaMW. [nuMHa [JOCeK Cco-
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ctaBnsgetr 1200, 1800, 2400. 3000, wupuHa 160 n TonwmHa 25 MMm.
BnaHOCTb NapKeTHbIX LOCEK A0/XHa cocTaBnseT 8+2%.

daHepa. daHepa npefcTaBnseT coboli NUCTOBON Matepuan,
CK/IeeHHbI 13 Tpex W 6ofiee CMOEB NYLWEHHOro LWnoHa. LLUnoHb! npu
CK/IEMBAHUM ApYr C APYTOM [OJIKHbI PAcnofioKUTCA B3aUMHO nep-
NeHAVKYNAPHO.

LLInoH nosiyyatoT NyTeM NYLLEHUS - CPe3aHus C/os ApeBecuHbl B
BUAE HENpPepbIBHOW NeHTbl B CTEHKax C Bpaljarollerocs npensa-
pyTENbHO OKOPEHHOr0 W HarpeToro (pacnapeHHOro) oTpeska CTBO/MA
AnuHol 2 M. daHepa wu3rotaBnueaeTcs M3 Oepesbl, Oyka, AceHs,
O/IbXW, COCHbI, apuu, Kefpa. LLINOHbI nosyyatT npeccosBaHVWeM B
TedyeHun 20-30 mMuH nof fgasneHvem 1,4-2,0 MMa npu 120-160°C,
CK/IEMBAHMEM C/I0€B MO 3afJaHHO CXEME.

daHepa BbIMYCKAeTCS TPeX W MHOrocnoiHbiMn. Pasmepamu
TonwmHoi 1,5-1,8 mm 1 2400x1525 mm.

[ekopaTuBHYO (haHepy nonyyatoT NyTeM opraHusauuu c Nu-
LLeBOM CTOPOHbI LUMOH, UMEILNA KpPacuBYO TEKCTYpPY [LPEeBECUHbI,
Kak ficeHb, Ay6, rpywa v apyrue wunm cknemBaHMeMm WCKYCCTBEHHbIX
MOIMMEPHbIX M/IEHOK.

daHepHble LOCKW MOMy4YatOT MyTem CK/IeMBaHMA LUMOH MOMu-
MepPHbIMU Kneamu. TonwmHa gocok coctaenseT 8-30 mm 1 35-78 mm.
CTonsipHble LOCKM NOJSyYatOT MyTEM CK/EMBAHUS LUUTOB U3 peek C
[BYX CTOPOH LWnNoHamu. TonwmHa AocoK cocTaBnaet 16-50 mm. 31K
[OCKM  NPUMEHAKTCA MNpW  U3rOTOBNEHWM  [BEPHbIX  W3AeNui,
Meperopook.

[peBecHO-BOJIOKHUCTbIE MAUTbI MOMYYAKT ropsavMM Mpecco-
BaHWEM CMeCW, COCTOfLLel W3 [PEBECHBIX BOMOKOH, AWUCMEPCHbIX
HanonHWTenei, BOAbl, MOMUMEPHBLIX CBA3YIOLWMX W CheunaIbHbIX
[06aBOK  (aHTMCENTWUKOB, aHTUMNUPEHOB, ruapodobusaTopos). Ape-
BECHble BOJIOKHA MOMy4yaloT nyTeM repepaboTKN LpeBECHbIX 0TX00B
B CMeunasibHbIX YCTaHOBKaX.

lMpoyHas focKa MosiyyaeTcd MyTeM MPecCOoBaHWA MpU LaBNeHUN
1-5 MIlla n Temnepatype 150-165°C. TMpon3BOACTBO [OCEK OCY-
LecTBNAeTCA B NATM Bugax: ocoboTeepable (pT>950 Kr/m3
R*v>50 MMa), TBepable (pT>850 kr/m3 ~,,>40 MIa), nonyTeepable
(pT>400 «kr/m3 R*>15 MIlla), AeKOPaTUBHO-U30MALMNOHHbIE
(pT=250-300 «kr/m3 Rlor>2Mna), un30nauMoHHble (pT<250 Kr/mM3
R*,r>1,2 MMNa). AnnHa gocok coctasnset 1200-3600 MM U ToNLMHA
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1000-1800 mm. TBepable [OCKA  WUMEKT TOAWMHY 3-8 MM,
M30NSALUUOHHLIX 8-25 MM. VX NpMMEHSAI0T Mpu YCTPOICTBE MOMOB,
NOTONKOB, 06/1MLLOBKE CTEH U MebenbHOro NPou3BOACTBaA.

[peBecHO-CcTpyXeuyHasa nauMTa MnonayyvaeTca MyTeM ropsyero
MPeccoBaHWs CMecK COCTOsLLeA W3 APEBECHON CTPYXKWM W Nou-
MepHOro CBA3YHOLLEro Kap6amMuaHoro uam geHongapmangerunjHoro
nonvmMepa. Pacxof nonumMepa coctaeffeT 8-12% o1 maccbl. Takue
[LOCKM  BbINYCKAlOTCA 3aLMLLEHHBIMA MONUMEPHLIMWU  BeLLECTBaMU.
Jockn BbINyCKalTCA C PasUYHbIMKM  MOKAa3aTensiMM  MAOTHOCTM
(r/cm3): ocobonnoTHble 0,81-1,0; nnoTHble 0,66-0,8; cpeaHeir nnoT-
HocTtn 0,51-0,65; HuU3konnoTHble 0,36-0,5; 0co60 HKU3KONAOTHbIE 0,35.
B npouecce npou3BOACTBA [PEBECHO-CTPYXKEUHbIX MANT B COCTaB
BBOAATCA @HTUCENTUKM W aAHTUNUPEHbl. [JlOCKM  BbIMYCKalOTCA
pasmepamu: 1800-3500 MM B gnmHy, 1220-1750 MM B LUAPUHY W
4-100 MM B TONLLMHY.

[ peBecHO-CTpyXXeUHble MANTbl NPUMEHAKOTCA B KauyeCTBE KOHC-
TPYKTUBHbLIX, AEKOPATUBHbLIX W TEN0-3BYKOU30AALUOHHBIX MaTepua-
NoB.

[peBecHo-cnoucTble NAACTUKX MOAYYAKOT MNYTEM CKAEUBAHWUA U
NPONUTKW APEBECHbLIX LUMOH pe3ondeHonpopmansierugHbIMy nonu-
mepamu. TMNOTHOCTL MNacTMKoB cocTaBnsieT 1,25-1,33 r/cm3 npou-
HOCTb MpPW PaCTSXKeHUU BAOMAb BOMOKOH 140-260 MIla, NpoYHOCTb
npu n3rnbe 150-280 MTIla, yaenbHo-yaapHasa BA3KOCTb 3-8 MIMa.

[aHHble nnacTuku o06fagatoT CBOWCTBaAMU  CTOMKOCTU  NO
OTHOLUEHWIO K pacTBOpPUTENsM, Macnam W ApYrMM  arpecCUBHbLIM
cpefam M MPUMEHAKTCA B MecTax rfe TpebykoTca nokasatenn no
NCTUPAEMOCTM U HEMarHeTU3MY.

KOHTpONbHLIE BONPOCHI

1. Makpo U MUKPOCTPYKTYpa APEBECUHbI.

2.®u3nyeckne W MexaHU4YecKne CBOWCTBA [PEBECUHbI U
(hakTopbl, BAMAIOLLNE HA CBONCTBA APEBECUHBI.

3. Buabl gepeBbeB, Ha OCHOBE KOTOPbIX TFOTOBATCHA [PEBECHbIE
maTepuansl.

4. Y10 Takoe NOpPOKN JpeBeCcuHbI?

5. Cnocobbl 3alKTbl APeBECUHbI OT BO3ropaHus U rHUeHus.

6. CTpouTeNibHbIe U3AeNnA Ha OCHOBE LPEBECHDI.
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MMABA X1V

TEMNNOU3ONAUNOHHBIE N AKYCTUYECKWE
MATEPUNANDI

KnoueBble cnoBa: TeNnoM3onAuMs, MWHepanbHas BaTa,
CTeknoBaTa, 6as3a/bTOBOE BO/IOKHO, MEHOCTEK/IO, MepauT, ac-
6ecT, nerkuii 6eTOH, APEBECHO-BONOKHUCTAA MANTA, APEBECHO-
CTpy>KeyHas namTa, ¢ubponnT, apbonuT, MeHOoNoANCTUPON,
neHononnypeTaH, akMurpaH, akMUHUT, ra3ocuaMkKaT, rMncosble
NANTbI, NEHOMON3TW/EH.

14.1. O6uime cBegeHus

TennonsonALNOHHbIE MaTepuasibl UCMONb3YHTCA 415 U30NALUN
OT BO3AEWCTBMS Tenia W X0M04a >KWAbIX, KYNbTYPHO-ObITOBbIX
3[,aHWiA, TEeXHOMOrM4yecknx o060pynoBaHMil, Tpy6OMPOBOAOB, XO/0-
AWNbHBLIX NOMeLLeHn. CTpouTeNbHble MaTepuanbl C KOSPHULNEHTOM
TennonposogHocTn He 6onee 0,175 BT1/(M-°C) (npu 25 °C) Hasbl-
BaeTCA Tenjou30NALNOHHBIMK MaTepuanamu.

Tennomsonauna 34aHUA M KOHCTPYKUWIA [aeT 3HAYMTENbHYHO
3KOHOMWUIO TennosHeprum. Kpome 3Toro, 3HaYNTENbHO YMEHbLUAETCA
TOMWMHA CTeH 3f4aHuil. B cTpouTensctBe 3((eKTUBHOE WCMOMb30-
BaHMe 1T Ten/qoM30/AUMOHHbLIX MaTepuanos Aaet 3KoHomuio 200 T
YCNOBHOIO TONMMBa. 30nauma TENNOBbLIX Y XONOAUbHBLIX arperaTos
YMeHbLUaeT NnoTepro Xonoga n tenna Ha 20-50%.

[na Tennousonauumn 1 M2 BHELWHWUX MOBEPXHOCTEN 34aHui He-
obxogumo mcnonb3oBaTb 0,64 M3 kmpnuya unm 0,32 M3 Kepam3nTo-
6eToHa, 0,14 m3tmbponnTa, 0,1 M3 MUHepanoBaTHON NaAnTbl K 0,04 M3
noponnacra.

M3onsuua oT xonofa v Tenna uUMeeT 0Cc060€e 3HaYeHMe B YC/o-
BUMAX CYXOr0 >Kapkoro knumata LieHTpanbHOW A3un, T.K. leTom
TeMMepaTypa Bo3fyxa gocTuraeT Ao 42°-48°C, a 3MMoii TemnepaTtypa
BO3fyxa cnyckaetca fo muHyc 20-30°C. 3ro ABnseTcsd OCHOBaHWEM
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N8 M30MSLMM  34aHUIA, KOHCTPYKUWUIA 1 arperatoB  3eKTUBHbIMU
TennoU30ALMOHHBIMU MaTepuanamu.

TennousonsauMoHHble MaTepuanbl KnacCcupuumpyroTcs no Bugy
CbIpbsi, CTPYKTYpE, (hopme, HaMUMK BSXKYLLLEro, ropoYecTu, cpefHei
NAOTHOCTM U KO3((MLMEHTY TeNI0NPOBOAHOCTU.

OTHOCUTEIbHO OCHOBHOrO BMAAa Cbipbs TEMJ0U30NALUOHHbIE
maTtepuanbl  KNacCUUUUPYOTCA: HeOopraHuYeckue marepuansl Ha
OCHOBE MWHEPa/IbHOTO Chbipbs (FOPHbIE NOPOALI, LakK, 301a, CTEKNO,
acbecT); opraHu4Yeckne mMartepuanbl Ha OCHOBE OPraHMYecKOro Chbipbs
(apeBecHble 0TXOAbI, IMTHWUH, MNOAUMEPBI U T.4.).

TennousonsuMoHHbIE MaTepuanbl N0 CTPYKTYpe [enarcs Ha -
BO/IOKHUCTbIE (MWUHEpPaNbHO-BONOKHUCTbIE, APEBECHO-BONOKHUCTLIE),
WTYYHble (NepanT, BEPMUKYUT, CTEKNSHHblE U M1acTMAacCcoBble
cthepbl), NopucTble (NEHOMNACT, MEHOCTEKNO, SHEUCTble 6ETOHbI).

Mo chopme U BHELHEMY BUAY TENJ0U30ALMOHHbIE MaTepuasbl
[enaTca Ha WTYYHO-NPoYHble (NAUTa, CErMEHT, KUPMWY, LUAUHAP) U
crnbaemble (LWHYpPbI, XIYT, TKaHb, MOMMMEPHOE BOJIOKHO), MArKue
(ata, WepcTb, MArKas 4acTb Kambllla, HUTPOHHas BOMIOKHMCTas BaTa)
N cbinyyme (NepanT, BEPMUKYINT).

Mo cpegHeil NAOTHOCTM TEMAOM30MSLUOHHLIE —MaTepuanbl fe-
natcs Ha cnegywouwme mapku (kr/m3d): 415, 425, 435, 450, 4100,
[125, AHO, A175, 4200, 4250, 4300, 4400, 4500, A4600.

Tennon3onsAuMoHHbIE MaTepuasibl N0 XECTKOCTW OblBalOT: MAr-
kne (M) (MUHepanbHas W CTeKNsHHas Barta, BaTa W3 BONOKHUCTOrO
6asanbTa); nonyxectkasa (M) (CTEKNOBONOKHUCTbIE MAUTbI, MOAK-
MepHble wTanenn); xectkue (K) (MANTbl M3 MUHepanbHON BaTbl),
0co60 xecTkue (MXK); Teepable (T).

Mo ko3thhMuMeHTY TenaonNpoBOAHOCTY  TeMI0M30NALMOHHbIE
mMaTepuansl KnaccuuumpyoTes: A - ¢ HW3KOI TeM0NpoOBOAHOCTbLIO
no 0,06 B1/(m-°C), b - co cpeaHein TennonpoBogHocTbio 0,6-0,115
B1/(m°C).

Mo Ha3Ha4yeHWo TENAOU30NALMOHHBLIE MaTepuanbl LenaTcs Ha
matepuanbl AN U30NALMU CTPOUTENbHBIX KOHCTPYKUMA, A8 K30-
NAUUM NPOMBILL/IEHHBIX 060pyAoBaHMin 1 Tpyb6onposogos. Mo BO3-
ropaemMoCcTu Tenion3onsALMOHHbIE MaTepuanbl ObIBAIOT HECTOPaeMble,
TPYZLHOCrOpaeMble U CropaeMble.

[na pacuyeTa TennonpoBOLHOCTU CTPOUTENbHLIX MaTepuasnos
MCcnonb3yT pasgen «CTpouTesibHas TEMA0TEXHUKa» MPUNOXKeHUs
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KMK nan no pesynbtataMm OMNbITOB, NPOBefeHHbIe C NOMOLLbIO pas-
NNYHbLIX npubopax. Ecnu unssectHa TonwmHa (d) u KoagpuuneHT
TennonpoBogHocTn (A) martepuana, BO3MOXHO OrpejeneHue Tep-
MuUyeckoro conpotueneHus (R) orpaxpgarolwmx M3gefnmin U KOHCT-
PYKUUWA. T1pn M3roToBAEHUWU TEMNOU30NALMOHHBIX MaTepuanoB 06-
pasoBaHWe Mop MPOMCXOAMT ChefylowuMy crnocobamu: rasoobpa-
30BaHWEM WM neHoo6pa3oBaHMeM, BBeJeHWeM  60/bLIOr0 Kosmye-
CTBa BOAbl M NOCNeAYHOLWNM MWCNApeHWeM; BBeAeHWeM  [06aBOK,
KoTopble cropas o06pasyloT nopbl, 06pa3oBaHWEM BONOKHUCTOrO
Kapkaca v gp. Yem TOHbLUe CTeHbl, 06pasylolime CTPYKTypy MaTe-
puanbl U YeM Mejibye pasMepbl Mop, TeM MeHblue KO3IP(PULMEHT Te-
nnonpoBofHOCTU. Hannume 60MbWIOT0 KOMMYecTBa MOP M Maloro
KO/iMyecTBa OTKPbLITbIX MOP W KaHanoB B CTPYKType marepuana
ynyuliaeT Tennom3onaLMoHHbIe CBOCTBA.

14.2. OCHOBHble CBOICTBA TEMNNON30NALNOHHBIX MaTepnanos
14.2.1. Tennon3onsayMoHHbIe CBONCTBA

TennonpoBofHOCTb CKeneta CTPOWUTENbHLIX MaTepuanoB 310
(hYHKUMA TENnI0NpPOBOAHOCTU BO3AyXa W BAAXHOCTU 3aMOMHEHHbIX
nop. Ecnn ckenet maTepuana COCTOMT M3 amOpP(HOro BeLLecTBa,
MPOMycKaeT MeHblUe TEnj0BOr0 MOTOKa, YemM MaTepuan C KpucTa-
NNYECKON CTPYKTypoil. C MOBbILIEHNEM BAAXHOCTW NOpP, TEMNOBONA
NOTOK yckopsieTca. M03ToOMy >XenaTtenbHO MOpbl MaTepuansl 3amnof-
HATb CyXMM BO34YyXOM. B 3TOM cnyuvae, KO3((uUUeHT TenaonpoBos-
HOCTW CyXOro Bo3ayxa MWHUManbHbIi - 0,023 BT/(Mm °C). Ecnn nopebl
mMaTepuana OygyT 3anofiHeHbl BOZOW, TO TenJIONPOBOAHOCTb
BO3pacTaeT B 25 pa3 Mo CpaBHeHWIO C TeM, YTO NOPbl 3arofIHEHHbIe
Bo3gyxom (Ow=0,58 BT/(M-°C)). 3amep3aHue BOAbl B MOpax CTPOU-
TeNbHbIX MaTepuasoB MPUBOAMT K PE3KOMY MOBbILIEHWUO TEM/o0-
NMPOBOAHOCTU,  T.K. TENNOMPOBOAHOCTL  Nibja  COCTaBAseT
2,32 B1/(M-°C). Mo 3Toil npuymMHe TENNOU30MALMOHHbIE MaTepuasbl
[OO/MKHbI NPeAO0XPaHATCS OT YBNXKHEHNSA 1 3aMep3aHusl.

Kpome HEKOTOpbIX CTPOWTENbHbIX MaTepuanoB (OrHeCTolKue
M3LeNNs Ha MarHesvasibHbIX BSXKYLLMX, MeTaibl) BO MHOIMX Mare-
puanax ¢ yBesM4YeHMeM TemnepaTypbl TENJ0BOW MOTOK YCKOPSETCS.
3T0 MONMOXKEHUE YUNTLIBAETCA MPU M30MSLUN TEMN0BbIX arperaTtos u
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TennoTtpacc U Hopmupyetca Ha ocHoBe KMK pasgena «Ctpou-
Te/flbHasl TEMNOTEXHUKa». 3aBUCMMOCTU MEXAY CpefHei NAOTHOCTbHO
M TennonpoBOAHOCTLIO TEMNOU3OMALMOHHBLIX MaTepuanos npea-
CTaB/fieHa Ha puc 14.1.

Puc. 14.1. 3aBucu-
MOCTb MeX[y CpeaHei
M0THOCTBIO 1 TENIONPO-
BOAHOCTbHO TEM/I0M30/5-
LIMOHHBIX MaTepuanos:

1-HeopraHunyeckue

MaTepunasibl;
100 200 300 400 500 600 700 2-0praHVILIeCKVIe
CpefHsis NNOTHOCTb, Kr/M3 Marepuasibl.

CnefyeT OTMeTWTb, LieNecoobpasHo, Korga CTPyKTypa MmaTte-
puana MMelollas CKeneT M3 aMOP(HOro BeLlecTBa, TOHKOCTEHHbIX
rnop, 3ano/iHeHa BO3yXOM.

14.2.2. PU3nNKo-MexaHNYeCKne cBoicTaa

MpoYHOCTL MpY CXKATUWU TENIOM30NALNOHHBIX MaTepuanos Mnoj
BO3[ENCTBMEM Harpysok onpegenserca 10% pedopmauueid. Torga
TOMWMHA n3genuss usmeHsetcd Ha 10%. CKumaemocTb MaTtepuana
MO BO3AENCTBMEM KOHKPETHOM Harpy3Ku HasblBaeTCA CMOCOOHOCTHHO
M3MEeHEeHUs TOMWMHbLL. Tlo cnocoby CXMMaeMoCcTW MaTepuassbl
6biBatoT: MArkve (M)-gecopmatBHOCTL 605ee 30%; NONYy>KeCcTKme
(MXX)- pedopmatmBHOCTb 6-30%; xecTkue (XK)- gedopMaTtMBHOCTL
00 6%. CXMMaeMoCTb 00bsACHAETCA Aetopmalueid, obpasytoLeiics
noj ycunvem yfenbHoW Harpysku pasHoit 0,002 MMa. MpoyHoCTb
npu C©XaTum Tennou3oNALMOHHBIX MaTepuanoB Konebnetca B npe-
fgenax 0,2-2,5 MMa. MpoOYHOCTb BONOKHUCTbLIX MaTepuanos (MAUTHI,
CKOPANYIbl, CerMeHTbl) XapakTepu3yeTca npejenam MNPOYHOCTU Mpu

n3runoe.
MpOYHOCTb NPK U3rMbe HeOPraHNYECKUX MaTepuanoB COCTaBnseT

0,15-0,5 MTla, a fpeBeCcHO-BO/IOKHUCTbIX MPECCOBAHHbIX MaTepuasnios
0,4-2 MTMa. TennounsonauMoHHbIE MaTepuanbl: MWHepasbHO-BO-
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NOKHUCTaA BaTa, CTEK/IOBONOKHWCTas BarTa, acOecTOBbI KapTOH
XapakTepu3yoTca npefesioMm MPOYHOCTM NpU  pacTskeHuu. [pou-
HOCTb TenIou30NALUOHHOI0 MaTepuana HenocpeacTBEHHO 3aBUCUT OT
TMNa BSXKYLLEro matepuana u TeXHONOrMmM npousBofcTea. Bo Bpewms
NX TPAHCMOPTUPOBKU, XPaHEHWS, MOHTaXa U UCMOMb30BaHWs cnegyet
06ecrneynTb LEeNOCTHOCTb U NPOYHOCTb.

BogonornoweHne Tena0U305SLMOHHBIX MaTepuanoB Konebnetcs
B OYeHb LUMPOKMX MNpefenax. Hanpvmep, BOAONOrNOLLEHNE NO Macce
0Cc0060 NerkmMx MeHonnacToB MoOXeT 6biTb B 20-40 pa3 60/blue, Yem
cobcTBeHHad Macca. Ecnu nopbl matepuana 3akpbiTbl, BOZOMOr-
nouieHne 6yaeT MeHbLUe.

BogonornouweHne  Tenjou30NALUOHHBIX — MaTepuanoB  pes3ko
YMEHbLUAKT UX CBONCTBA, & TaKXXe CHWMKaOT MPOYHOCTb MaTepuana.
[ns ymeHbLUeHUs BOAOMOrOLLEHUS MOXHO MCMO/b30BaTh Crnocobbl
KaK BBefeHue ruapoobmusnpylownx  MaTepuanos, MNOKPbITUE
MOBEPXHOCTM TUAPOM3ONALMOHHBIMU MaTepuanaMm U MNPONUTKONA
nosepxHocT (5-10 MM) YNIOTHAOLWMMN BeLLECTBAMMU.

Wcnonb3oBaHWe TenjoM30MAUMOHHBIX MaTepuanos B CTPOM-
TeNbCTBE 3[aHWI He B/IMSIET HA ECTECTBEHHbLIA BO34YX00OMEH CTeH
KOMHAaT. B >XWAbIX 34aHUAX CTEHbl W OrpaxjaloLue KOHCTPYKUUK
XenatenbHo A0/MKHbI 06/1a4aTb CNOCOGHOCTLIO MPOMYyCKaTb rasbl U
BO3AYX.

Mpu TennousonsuuyM B MNPOMbILWEHHBIX 34aHWAX, TAe MOoryT
OblTb BbLICOKME MOKa3aTenu BMIAXHOCTW, BHYTPEHHWE CTOPOHbI Mo-
MELLEeHNIA OO/MKHbI OblTh 3aliWLLeHbl FapaHTMPOBAHHLIMU TUMAPO-
N30MIALUOHHBIMWU MaTepuanamu.

Bo3sropaemocTb Tenson3oNAUMOHHbLIX MaTepuanoB onpeaensercs
BbIIEPXKON MaTepuana B TeyeHune 20 MUH npu Temnepatype 800-
850°C. [nd wucnonb3oBaHUSA KaXAoro maTtepuana HasHavaetcs
fJonycTumas TemnepaTypa, MpeBbllleHUe KOTOPOW BbI3blBaeT yXyA-
LweHne U3NKo-MexaHUYeCKnNX CBOMCTB.

Mpu ncnonb3oBaHMM CropaeMbiX MaTepuanos cnefyeT pa3paba-
TbIBaTb MEPONPUATUA A4N1F NPELOXPAHEHNA UX OT BO3ropaHus.

[axe ecnun TeNNon30NAUNOHHbIE MaTepuanbl HE UCMOJb3YHOTCA B
XUMUYECKUX W BUOMIOTMYECKUX Ccpefax, arpeccuBHble rassl U napbl B
TEUEHWUMN BPEMEHU MOTYT SBUTbCA MPUUNHOW YXYALIEHNA UX CBOWCTB.
BeposTHOCTb BAMAHWUA KOPPO3MOHHbLIX NPOLECCOB OYAeT Bbllle Aaxe
npu NpuMaaHuy MaTepuranaM KOHCTPYKTUBHbIX CBOMCTB.
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TennonsonsayMoHHble MaTepuasnbl Ha OCHOBE MWHEpasbHbIX BS-
XYWMX ABAAKOTCS CTOWKMMWU K cnabbiM KucnoTam, Lienodam, pac-
TBOPUMbIM COMAM M OGUONOrMYECKMM cpegam. Tun  MNOAMMEPHbIX
BSXKYLLMX BblOMpaeTcs B 3aBUCMMOCTW OT YCTOMUYMBOCTW MaTepuana K
KMCNOTHLIM WX LUIENOYHbIM cpefam. K npumepy, B Lexax LBETHOM
MeTannypruy  WUCNONb3YKTCS  TenJIoU30NsALMOHHbIE  MaTepuansl,
N3roTOBMIEHHbIE Ha OCHOBE (hypPaHOBbIX, 3MOKCUAHLIX, (heHOon-¢op-
ManbAernaHblX MNoAMMepPoB. Tennou3onsAuMOoHHble MaTepuanbl, Mo-
NYYEHHble Ha OCHOBE OpraHuWYeckux BsXKyWMX (KNei, Kpaxman,
KapbOKCUNIMETMALENNOM03a) WU 3anofHUTeNnen (0TXoAbl [APEBECUHBbI,
KeHana) [A0MKHbl ObiTb YCTOMUMBLIMW K OUMOMNOrMYECKUM  BO3-
AeicTBMeM, HanpuMep K BO3AeCTBMIO MUKPOOPraHM3MOB, MypaBbeB
N TEPMUTOB.

Ona  yBennueHns OGUOCTOMKOCTN TeNIOU30MALUMOHHBLIX MaTe-
pranoB LienecoobpasHo B MX COCTaB BBECTM aHTUCEMTUYECKME Be-
LLECTBA U NPeAOXPaHATb OT Baru.

14.3. HeopraHunyeckune TenION3014LNOHHbLIE MaTepuansbl

K HeopraHu4yeckum Tenjaon3onALNoHHbIM MaTepuanaM 0THOCATCA
MWHEpanbHaa BaTta, 6a3anbTOBOE BO/IOKHO, CTEK/TOBOJIOKHO Kepamu-
yeckas BaTa, /lerkme 6eTOHbI, MEHOCTEK/N0, acbecToBbIe 3aNONHUTENN

u apyrue.

143.1. N3genus Ha OCHOBE MUHepanbHOW BaThl

MuHepanbHas BaTa - CTeK/I0BOMIOKHUCTbI MaTepuas, KOTOpPOii
nosy4yaeTcs W3 JICTKOpacnnaBfisieMblX TOPHbLIX Mopof (U3BECTb,
Meprenb, LONOMUT W fp.), & TakXke LWakoB MeTannyprum (Kycku
CUMMKATHOrO Kupnuya, FuMHbI U T.4.). AnuHa BOMOKHA 2-40 MM,
anametp 5-15 MKm.

Mpouecc WM3roToBIEHNA MWHepasbHOM BaTbl COCTOUT U3 2 OC-
HOBHbIX 3TaroB: CO3/aHue pacrniasa Cbipbe B BarpaHke; npespatieHue
CbIpbs B BOJIOKHA.

B BarpaHke cblpb& C MOMOLLbLK TBEPAOro TOnaMBa (KOKC) mpu
Temnepartype 1300-1400 °C nnaButca. M3 cnewymanbHOro 0TBEPCTUA B
HVXXHER YaCcTu BarpaHK1 HEMpepbIBHO BbITEKAET M/aBKa
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CyluecTByeT HECKONbKO Croco60B MNpPeBpalleHns Cbipbf B MU-
HepasbHOe BOJIOKHO, HO B OCHOBHOM WCMO/Ib3YeTCA TOJIbKO 2 Crho-
coba: 3TO MpoAyBaHMe U LLeHTPOBeXHbI cnocob. Mpu npogyBaHMK,
NnnaBka, BbIXOAALLAA W3 OTBEPCTUS BarpaHku (f1eTka) C MNOMOLLbIO
BOAAHOrO Mapa WM CXKaToro Bo3fyxa npespallaeTca B BOMOKHa. Mpu
LeHTpo6eXXHOM crocobe nnaBka npY BbIXOLe W3 CheunansHoro
OTBepPCTUS BarpaHkKu rnonajgaet B AUCK LieHTpadyry v npespalyaeTcs B
BO/IOKHA. V3roToBfeHHOe Takmmm crocobamm MUHepanbHOe BOOKHO
cobupaeTcs Ha CeTKe, KOTOPas HeMnpepbIBHO ABUXETCA B KaMepe.

B 3aBMCUMOCTU OT CpefHeil NAOTHOCTM MWHepanbHas BaTta fe-
nmTesd Ha mapku (kr/m3) 75, 100, 125 n 150. MuHepanbHas Bata B-
NAETCH OrHEeCTOMKOM, ManormrpoCKONMYHON 1 YCTONYUBOW K BOAHbLIM
cpefaM C MeHbLWUMU KoadurumeHTamn TennonposogHocTn (X=0,04-
0,55 BT/(M-°C)) M yCTONYMBbIM K 6GMONOrMYECKOMY BO3[EACTBUIO.
[na ypobcTBa TPaHCMOPTUPOBKU, XPaHEHUS U UCMOMb30BaHUS MUHe-
pasibHOe BOJIOKHO TrpaHynupyetcs. OHW TpaHCNopTupyeTcs B cre-
UManbHbIX OGYMaXHbIX MakeTax W WCNONb3YeTCH, KaK Tenjomso-
NAUMOHHbLIA MaTepran npv U30NALMIA MEXMIMTOYHOrO MPOCTPAHCTBA,
TENA0BbIX Maructpanein u Apyrux KOHCTPyKuuiA. MuHepanbHas BaTta
ABNAETCA MonyabpukatoM NpuM  WU3rOTOB/IEHUM  KOLIMbI, Marthl,
XECTKME W MONYXECTKUE MNWUTbl, TFO(PUPOBAHHbLIE  U3Jenus,
CKOPAYIbl, CErMEHTbI U Ap. U3genus.

MuHepanoBaTHble MaTbl ABMAACH NIUCTOBLIM WIN PYNOHHbLIM
mMaTepuasom, CLUMBAKOTCA O4HO WM ABONHBLIMW MPOYHLIMU HUTKaMWU
M cBopayuBatoTCa B Oymary, nNponuTaHHyto 6UTyMoM. [JnuHa mata
3000-5000 MM wmpmHa 500-1000 MM 1 ToNwMHA 50-100 mm. Marbl
BbinyckaloTcs Mapkum 100 kr/m3. E€ TennonposogHocTs 0,04
B1/(M-°C). Matbl MCNONb3yOTCA ANA U30MALMM OrpaxKAaroLinX KOH-
CTPYKUMIA  rpaXKAaHCKMX W MPOMbILWIEHHbIX 34aHWiA, TexXHO0-
rMYeckoro 060pyAoBaHus, a Takxxe Tpy60npoBooB.. |

TBepable MUHepanoBaTHbIe MAWUTLI MOMY4YaldT Ha OCHOBe (e-
HoM-(hopmanbAernaHoro wunn Kapbamug-cpmanbgerngHoro v ap.
MOMMMEPHBIX BSXKYLLMX, OHU ABASKOTCA XKECTKUMW BbICOKOW CTENEHN.
CornacHo  TpafWLMOHHOW  TEXHONMOrMW KEeCTKUe NAWTbl  pas-
pabaTtbiBalOTCs B BaKyyMHbIX npeccax npu TemnepaType 150-180°C.
Mpwn 3TOM M3roTaBAMBAKOTCS MAWUTBI CO CPefHei NAOTHOCTbI0 180-200
Kr/m3, ¢ TennonpoBogHocTbio 0,047 BT/(M-°C) n TonwmHon 30-70 mm.
CornacHo COBPEMEHHOW TEXHOMOTMW XKECTKME MANTLI BbIMYCKAKTCA C
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nomoubto 10-m 17- 3TaXHbIX NPECCOB B MOMOXKEHWWU BOMIOKOH B
BEPTMKa/IbHOM HanpaBieHWW; 4Yem 60/blue BepTUKaNbHO Hanpas-
NeHHoe BOJMIOKHO (55-65%), Tem 60/blle €€ MPOYHOCTb MPU CXaTUMW.
TBepAble NANUTbI BbIMyCKakT AnnHoin 900-1800, wnpuHoii 500-1000 u
TonuwnHoin 40-100 mm. Tlo cpefgHeil NNOTHOCTM TBEPAble MNAUTI
fenstcs Ha mapku (kr/m3) 50, 75, 125, 175,200 1 300.

3TN NANTbI  UCNONL3YIOTCA B CTPOMTENbHbIX KOHCTPYKLMSX,
TEXHOMIOrMYECKOM 0060pyZoBaHUM W Npu  Tenaousonauuu Tpy6o-
NPOBOLOB.

M3pennsa u3s MuHepanbHOW BaTbl TOYPUPOBAHHOW CTPYKTYpbI
nmeroT B coctaBe A0 30% BepTUKa/lbHO HanpasB/ieHHOro BOMOKHAa U
NMEIT CpeaHIo nnoTHocTb 140-200 kr/m3. 3TM nauTbl getopmu-
pylOTCA MeHblUe, a MPOYHOCTbL UX ByaeT Bbiwe B 1,7,-2,5 pasa no
CPaBHEHWIO C FOPU3OHTAIbHO-HaNpPaB/IEHHbIM BOSIOKHOM.

XecTkne MuHepanoBaTHble MAUTbI W (PaCOHHble u3aenus
(ckopnynbl, CermeHTbl, MNOAYLMAUHAPLI) pa3pabaTbiBalOTCs Ha OC-
HOBE MNOAUMEPOB, OGUTYMOB W MUHEPa/IbHbIX BSXYLIUX (LEMEHT,
CYINEeHOK, XWUAKOe CTEKNOo W Ap.). ANa yBennueHns >KecTKocTu B COC-
TaB XKECTKMX MNUT BBOAAT KOPOTKOBONOKHUCTLI acb6ecToBbI NOpPO-
WOK. MAnTbl MMelT cpeaHIo0 NAoTHOCTb 100-400 Kr/m3, Koaddmum-
eHT TennonposogHocTn 0,051-0,135 BT/(m-°C), TonwmHa 40-100 mm.

Mony>xecTkne U MArTKMe MNAUTbBI U3 MUHEPanbHOW BaTbl
NPOM3BOAATCA Ha OCHOBE MOMMMEPHbLIX, OUTYMHBIX, KpaxmanibHbIX
BAXYLLMX. M30enns Ha OCHOBE MOAMMEPHbLIX BSXKYLUX (NAWUTLI, Un-
NNHAPbI, CEFMEHTbLI ¥ MaTbl) UMEIOT BbICOKYH) MPOYHOCTb U KPacuBblii
Bu4. lMnnTbl WMMeT cpefHO MNoTHOCTL 35-250 Kr/m, Koag-
huumneHT TennonposogHoctn 0,041-0,07 BT1/(M °C). OHM uncnonb-
3yl0TCA ANA Tenaonsonaumm 6esuvepgadyHbiX MOMELLEHUA U MeXyep-
[AYHbIX KpbIW, CTEH MPOMBbILIEHHO-TPXKAAHCKUX 3[aHUA U Tex-
HOMI0rMYEeCKOro 060pyA0BaHUA.

ba3zanbToBOE BO/IOKHO NPOU3BOAMTCA NfaBieHMeM 6a3a/ibTOBbIX
nopof. bazansToBOE BOMIOKHO MCMOMb3YeTCH NPU U3rOTOB/IEHNN OrHe-
CTOMKUX MaTepuanos, NIeHT, NauT. OHU YCTOWUMBLI B arpeccuBHbIX
cpepax. basanbToBoe BOMOKHO npu t=0°C UMeeT cpefHIo0 MI0THOCTb
130 kr/m3 KoathuumeHT TennonposogHocTuT 0,35 BT/(M-°C).
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143.3. N13enunsi Ha ocHoBe acbecTa

K n3genvusm Ha oCHOBe acbecTa OTHOCATCS acbecTOBbI KaHaT,
acbectoBas TKaHb, Gymara, nnuTa U Ap. M3genus BbINycKalT Ha
OCHOBe BSXKYLUMX (Kpaxmas, Ka3eWHOBbI Kel u Ap.) Wan TeXHoMo-
rmyeckumm cnocobamu 6e3 BSXKYLLMX.

AcbecToBas 6ymara MoOXeT 6brrb B BUAE IMCTOB UM PYSIOHOB U
BbiNyCKaeTca B cneayloLlux pasmepax: naucTtbl  1000x950 Mm,
TonwmHa 0,5;1,0 n 1,5 mm. LnpuHa nonotHa pynoHa 670, 950 n 1150
MM, TonwwmHa 0,3; 0,4; 0,5; 0,65 n 1,0 mm. CpefHas NAOTHOCTb
acbectoBoit 6ymarum 650-1500 «kr/m3 TennonpoBogHocTb 0,1
B1/(m °C), camas Bbicokas paboyas Temnepatypa 500°C.

Ac6ecTOBbIi KaHaT W3roTaBnMBaeTcs NyTEM cnieTeHUs acbe-
CTOBbIX HUTel. OHWM UCMONL3YKTCA AN TennouMsonaumm Tpybonpo-
BOAOB W TEXHOMOTrMYECKNX YCTAaHOBOK, Npu pabodeid Temmepatypro
500°C.

Ac6ecTOBYIO TKaHb MOMyYatoT Ha NpsALeNbHbIX CTaHKax M3 acbecto-
BbIX HUTEW 1 UMEKOT: AAUHY 10 25 M, WnpuHy 1M, TonwmHy 1,4-3,5 Mm.

CpeaHsss nnoTHOCTb acbecToBoW TKaHu 600 Kr/m3 Tennonpo-
BOAHOCTb npumMepHo 0,1 BT/(M-°C). AcbecToBas TKaHb MCMOJb3yeTCH
ans TennousonauMy Tpy6onpoBOAOB ManblX AvaMeTpoB. [Mpu 3ToM
nuueBas CTOpOHa acbecTOBON TKaHW MOKPbIBAETCA  Hapy>XHOI
NapyCcUHOM MM Ha Heé HaHOCUTCS Kpacka.

AcbecToBble MaTpachbl M3roTaB/MBalOTCA M3 acbecToOBbIX TKa-
Held, BHYTPEHHASA YacTb 3amnoHAeTCA MUHEPaNbHOW WMAWM CTEKNSAHHOM
BaTOW WKW BONIOKHUCTbIM acbecToM W ap. MaTtpacbl WUMeT AJIMHY
8-t0m, TonuwmnHy 30-50MmM, WwrpuHa no TpeboaHuto. CpegHss nnoT-
HOCTb acbecToBbiXx MaTtpacoB cocTaBnsfeT 300-400kr/m\ Tennonpo-
BogHocTb 0,09-0,11B7/(mM-°C). MaTtpacbl WCMONbL3YKTCA Aas M30-
NAUMM - apmatypbl, 0060pYAOBaHUS, MeXaHU3MOB W aHanorn4yHbIX
KOHCTPYKUWIA ¢ (hnaHLeBbIMW COeAUHEHNSMMU.

CoBenunt nonyvaetca u3 gonomuta 85% wu acbecta 15% no
macce. [onomuT nepepabaTtbiBaeTcs MO CNOXHOW TeXHOMOruu -
06xuraertcs, racutcs. 3atem ¢ nomoLbio rasa C02 kap6oHU3MpyeTcs
n nonyvyaetca MgCO0j/Mg(0H)2'4HD. 3ToT KOMMNNekc obpaba-
TbIBAe€TCS C KaibUWMid KapboHaTOM W MOAy4vaeTcs BSXKyLlee ANs
coBenuTa. M3rotoeneHHoe wu3fgenue Ana Aekap6oHM3aLMM cocTas-
NAOLLEro MarHesvana cywmutca. B aTom npouecce nioTHOCTb U Te-
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NMONPOBOAHOCTb W3AENNA YMEHbLUAETCS W YBENNYMBAETCA TepMo-
CTOMKOCTb. Ha OcHOBe coBenuTa W3roTaBNMBAKTCA MIUTbI AANHOW
500MMm, wmpuHoid 170, 250, 500 MM, ToNLWMHONM 40-75 MM, CErMEHTBI
anvHo 500 MM, nonyuunuHapa ¢ AuameTtpoM  57-426 MM K
TonwmHo# 40-80 MM. BOAHbIM PacTBOPOM COBEIMTOBOIO MOPOLLIKA
MOXXET MOKPbIBaTb W30MSLMOHHYIO MOBEPXHOCTb. M3genus n3 cose-
nnTa Npy CTalMOHapHbIX YCNOBUAX UMEIOT CPefHIoK MAOTHOCTb A0
400kr/m3TennonposogHocTb Ao 0,083BT1/(m °C) .

M3penna um3 coBenmTa MCNOMb3YHT A1 TEPMOU30NALMMK, NpK
paboueil Temnepatype nosepxHocTu Ao 500°C,  NpPOMbILWIEHHOIO
TEXHONOrM4Yeckoro o6opyaosaHusa 1 Tpy6bonpoBoLoB.

MacTunka 13 acbecToBOro MWHEpanbHOro BOJIOKHA W3roTaBs-
NNBAETCA W3 HEOpPraHUYecKUx BSXYLUX MyTEM A06aBneHns BOfbl.
OHa ucnonb3yeTca Ansa TenaoM3oNALMn NpPOMbILLIEHHONO 060pyao-
BaHWsA 1 TPy6ONPOBOAOB.

MwuHepanoBaTHbIA pacTBOp - MOMy4YalOT Ha OCHOBE MWHeE-
pasibHON BaThbl, acbecTa, CyrnMHKa W MNOpTAaHAuemMeHTa. ITU U30-
NALMOHHbIE MaTepuanbl B CYXOM COCTOSHUU WMEOT CPefHIo
nnoTHocTb 400kr/mM3 TennonpoBoaHoCTb Ao 0,28 BT/(m-°C).

Mopowok acbecTanatommTa sABASETCA CMecbio 85% amnaTomuTa
n 15% Ttpenena u acbecta. Mpu gobaBneHUn BoAbl MpeBpallaeTcs B
MacTUKy. B 4aCTHbIX caydasx, MOXHO WCNONb30BaTb OTXOAbI
acbecToLEeMEHTHbIX 3aBOA0OB CAOAY W ApYyrue AUCMNEPCHblE KOM-
NOHeHTbl. Matepuan nmeeT cpefHto0 NAOTHOCTb 450-700Kr/m3, Te-
nnonposogHocTb 0,093-0,4BT/(M-°C). Ac6ecToMUHepanbHble MNO-
POLIKM WCMOMNb3YIOT B BUAE MacTUKW AN TEN0M30N5SLMM TEXHOMO-
rmyeckoro obopypfoBaHus W TPy60ONpoBOAOB, a TakXke Apyrue no-
BepxHocTy npu 500°C.

BynkaHu3npoBaHHble W3[4eNUs WU3roTaBAMBalOT U3 CMeCU Ha
OCHOBe fAuatomuTa unm Tpenena (4o 60%), BO3A4YLUHOW W3BECTU
(20%) un acbecta (20%). ®opMOBaHHbIE U3fe/MS CyLlaT B aBTOK/a-
Bax. lMpyM 3TOM MeXAay BO3AYLIHON W3BECTbIO U KPEMHE3EMHbIMM
KOMMOHEHTAMMN YCKOPSETCS XMMWUYECKWUIA npouecc U ob6pasyeTcs
rMAPOCUNNKATHbIE BSXKYLLNE.
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14.3.4. BeToHbI N4 Tenaons3onaumn

Nerkne 6eTOHbI MOMyHalOT Ha OCHOBE BCMYYEHHOrO MEPIUTa,
BEPMUKY/INTA, NErKUX Kepam3nTOBbIX 3anofHUTeNell U MUHepabHbIX
BSXKYLLMX. B YaCTHbIX CNyyasx MOXHO MCMO/b30BaTb OpraHU4Yeckme
BXyLWMe (6UTYM, AErOT, CUHTETUYECKNE NOSIUMEPDI).

[na TennonsonaumMm cpean nerkux 6eToHoB 3(EKTUBHLIM SB-
NfeTca KOMMNO3WMLMU Ha OCHOBe nepnuta. Ha OCHOBe MNepauTOBOro
3aMoNHUTeNs ANS M3roTOBMEHMSI NIETKMX OETOHOB WCMOMb3YHOT 6U-
TYMHble, MOIMMEpPHble, (hocdaTHble WM CUMKaTHble NepanuTbl. WX
cpefHAa nnoTHocTb 150-300 kr/m3 Jlerkve 6GeTOHbI Ha OCHOBE Ke-
PamM3NTOBbIX MOPUCTLIX 3aMoNHWTENE MO ~PaBHEHUO C MEPNUTO-
BbIMW OETOHAMW ABMSOTCA TSHKeNbIMU. Jlerkme GeTOHbl UCMONb3YIOT
ANS  TenaoM3oNauMmM  CTEH, Kpbll, MOABaNbHbIX KOHCTPYKLWIA,
Tpy60MnpoBOJ0B 1 ap.

Auenctble (ra3 1 neHa) 6ETOHbI MOMYYAKT MO BbILIEN3TOXKEHHON
TexHonornn (cMm. rnaBa «beToHbI») co cpeaHeli nnoTHocTbio 100-500
tor/M3 HAuencTble 6ETOHbI B JOCTAaTOYHOM CTEMEHW MPOYHble, WMEHT
MWHUMaNbHbIE BOAOMNOI/IOWEHE U TENSIONPOBOAHOCTb, OFHECTOWKNE,
NX N1erko 06paboTbIBaTh, CBEPNNTL U B HUX 1ErKO 3abMBaTh FBO3AM.

Ayenctole TeNON30MALUMOHHbIE 6GETOHbI 06MagaldT  BbICOKOM
NNaCTUYHOCTLIO MPU WM3rOTOBIEHWUM, WUCMOML3YHT ANA 2-3 CNOMHbIX
CTEHOBbLIX NaHenen, a Takxe And TepMOM3ONALUU TPy6ONPOBOAOB U
APYTUX KOHCTPYKLMWA,

14.4. OpraHnyeckue TeNION30NALNOHHbIE MaTepuanbl

OpraHnyeckue TenaoU30NALMOHHbIE MaTepuasibl YC/TOBHO pas-
[NensaiT Ha MaTepuanbl, U3rOTOB/IEHHbIE Ha OCHOBE OPraHWYecKoro
CbIpbsi U CMHTETUYECKUX MONnMepoB. K opraHM4eckomy Cbipbio OT-
HOCWUTCS ApeBecUHa W e€ OTXoAbl, CTe6AM XnoMyaTHMKa, KaHanns,
Kamblll, FOAWYHbIE PACTEHMUS, XXMBOTHblE LIepcTM M Ap. Komnosu-
LUMOHHbIE MaTepuasibl Ha OCHOBE OPraHW4Yeckoro Cbipbs MOXHO W3-
roTaB/MBaTh TAKXKe M3 MUHEPaNbHbIX N OPraHUYecKnX BsXKyLMX. Ha
OCHOBE CUHTETUYECKMX NOMMMEPOB LeNecoobpasHo MoayyYnTb MeHo-
(rasoneHo0) nnacTMacchl.

342



14.4.1. MaTepuanbl Ha OCHOBE HaTypasbHOro OpraHMYeckoro
cbipbA

[peBecHble ONUIOYHbIE NAWUTLI U3rOTaBAMBatOT HA OCHOBE OMNU-
NOK U1 (peHon-thopManbiernaHolX, KapbamugHolx cmon (7-8%). B
maTepuasie OpraHoBO/IOKHUCTOE cbipbe cocTasnsetr 90%. [Ana no-
BblLLIEHNA KayecTBa NPOAYKLUMM B COCTaB OPraHOBONOKHUCTOIO ChbIpbs
BBOAAT TrUAPOQOGHbIE WM AUPUIHBIE  XMMUYECKMe [06aBKw,
aHTUCENTUKMN U aHTUMMWPEHI.

[ peBecHO-BONIOKHUCTbIE TeN0U30/IALUOHHbIE MAUTLI  MO-
NnyyvatoT 13 6pakOBaHHOr0 [APEBECHOr0 BOJSIOKHA, OyMaXKHOW Maky-
naTypbl, KyKypy3HbIX cTeb/eil, cTebneil xnonyaTHUKa, kaHanam v ap.
WX cpeaHss nAoTHOCTL 0Kono 250 kr/m3 TennonpoBogHocTb Ao 0,07
Bt/(m°C).

®un6poNnTOBLIE MAUTHLI MOJYYalOT HA OCHOBE HEOPraHU4ecKuXx
BEWeECTB W [peBeCHON LepcTn. [lpeBecHas LwepcTb (BOMOKHO,
nmerowme ganHy 200-500 mm, wupuHy 2-5 MM 1 TonwumHy 0,3-0,5
MM) NONy4atoT nepepaboTKOM 3aroTOBOK Ha CreLmanbHbIX CTaHKaxX 13
Kaparaya, OCWHbI, AMbl 1 efN.

B kauecTBe MUHEPANbHOr0 BSXKYLLErO O06bIYHO WCNONL3YHOT
nopTiaHALeMeHT. [l XOpoLwero CKnenBaHWs APEBECHOW LUepPCTU ©
BSXYLLMX B COCTaB pacTBOpa B Ka4yecTBe MUHepanu3atopa fo06aBnstoT
xnopug Kanbums. CpefHsas NNoTHOCTb (MbponnToBbixX NamMt 300-500
Kr/mM3 KoaduumeHT TennonposogHoctn 0,1-0,15 BT/(M°C), npegen
npoyHocTn npu m3rnbe 0,4-1,2 MMa. ManuTbl nNpousBoaATcs
TonuwmHoi 25,50,75 1 100 mm.

Apb6onuToBble NANTbLI (6/10KN) M3rOTaBAMBAKOT Ha OCHOBE KO-
POTKO BOJIOKHUCTbIX OPraHW4Yeckux 3anofiHuTeneid - crebnm xnon-
yaTHWKa, KaHanau, ApeBecHbIX OTXOZ0B W Ap., U NOPTNaHALEMeHTa
WA LWNAKO-LLEeNOYHbIX BSXKYLIMX. [A8 NOBbILEHMS KayecTBa Mpo-
AYKUMM B cOCTaB pacTBopa [06aBnseTca MUHEPanu3aTopbl -  Kasib-
LM Xnopug, XuaKoe cTekno.

CpefHssi NNOTHOCTb Tennou3onsiuMoHHoro apb6onuta go 500
Kr/M , KOHCTPYKTUBHO-TENOM30MSLMOHHOI0 apbonnta go 700 Kr/m3
MpouHocTb Ha cCxaTtue apbonuta 0,5-3,5 MIlla, NpPOYHOCTL Ha
pacTskeHne 0,4-1,0 MMa, koathduumeHT TennonposogHoctn 0,08-
0,12 B1/(Mm °C).
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MANTbl M3 OTXOA0B [PEBECUHbI WM HA OCHOBE MUHEPa/bHbIX W
OPraHUYecKuX BSKYLUMX W APYTMX KOMMO3WLMOHHBLIX MaTepuanos
Nerko obpabaTbiBalOTCA, PEXYTCs, CBEPNATbCA, BOMBAKOTCA BO3aW,
LWAngyoTCS.

CoTtonnacTel M3roTaBAMBAlOT CKIEMBAHWEM JIMCTOB, MpOMu-
TaHHbIX MOAMMepaMn ropmpoBaHHOW 6Gymaru, CTEensoBOMOKHA U
XN0N4YaTo6yMaXxKHOW TKaHW. [Ad ynydweHus Tenaou3onsauMOHHbIX
CBOICTB COTOM/IACTOB AYEKW 3aMO/HAOT KPOLUKaMU MUMOPbI.

KambIlWOBbIE MANTbI M3roTaBAUBAlOT MPECcCOBaHMEM CTebnei
Kambllla W MOMEPeYHoli MNPOLUMBKON HepXKaBetoLleld MNPOBOMOKOIA.
CpegHsas nnoTHocTb nant 175, 200 1 250 Kr/m3 TennonpoBOAHOCTb
0,06-0,09 BTt/(M-°C), BnaxHocTb (No Mmacce) Ao 18%. KamblwoBble
NANTbI NPOM3BOAATCA B KayecTBe MeCTHOro mMaTepuana y pek, 03epa
rge pacTyT Kamblwn. LlenecoobpasHo OT pas3noxkeHus obpabaTbiBaTb
MX aHTUCENTMKaMW, W aHTUNMpeHaMUu [NA COepexeHns OT OrHs.
KamblLLIOBbIe MAUTbI XOPOLIO B3aMMOCBSA3LIBAKOTCA C [IMHOMW, rMNCOM
W OpyruMu pactsopaMu. WX WCNONb3YKOT A1a  Tennousonsauum
KapKacHbIX CTEH, BHYTPEHHUX MeperopofoK W TMOTO/IKOB Masno-
3TaXHbIX 3[aHWIA.

Bonok n3rotaBnvMBalOT W3 LIEPCTU XUBOTHLIX, B BUAE NPSAMO-
YrOMbHON OHOCTOPOHHE TKaHu, annHoi 1000-2000, wupuHoii 500-
2000 » TOnWMHOM 12 mm. MnoTHocTb BoMnoka 150 Kkr/m3 Ten-
nonposogHocTb 0,06 BT/(M °C). OT pasnoxeHus BOWIOK Lienecoob-
pasHo obpabaTbiBaTb aHTUCENTUKaMu. BOMMOK MCNONb3yOT Ana Te-
NA0M30M1LNN CTEH, MOTOMIKOB, KOPOOOK OKOH, ABEpEi 1 ap.

14.4.2. MaTtepuanbl, U3roTOBJ/IEHHbIE Ha OCHOBE NOJINMEPOB

B HacTosiee Bpems TenjoU30MSLUOHHbIE MaTepuasbl WM3roTas-
NNBAETCS Ha OCHOBE TEPMOMAACTMYHBLIX (MOAMBUHUAXMOPUL, MNOMM-
ypeTaH, MoMMCTUPON, MOAUMETUAMETAKPUIAT) U TePMOPEaKTUBHbIX
(kapbamug-thopmrngernd, geHon-gopmangerng n ap.) NoAMMeEPOB
nyTéM BBELEHMS B WX COCTaB KOMMOHEHTOB, 00pasylolmX ras wuau
MeHy, NUrMeHTOB, OTBEPAMTENEN U MOAUDMKATOPOB.

3T MeponpuaTUA nNpeaycMaTpuBaloT MOKPbITUE Tenaom3ons-
LUMOHHbIMW MaTepuanaMm Ha OCHOBE NOMMEPOB ABEPHbIX Y OKOHHbIX
npoemoB, Nonos, 6ankKoHOB U Tpy6onpoBoAoB. Hanpumep, cTeHa u3
KepaMmn4yeckoro Kupnuya TOAWUHOW 1 M W CNOiA neHomonmcTupona
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TO/IUMHON 20 CM CUMTAETCS PaBHO3HAYHbIMK MO 3HEPTOCHEPEXEHNUIO.
Tpyb6onpoBogbl W u3heNvUs U3 MOMIMBUHUAXNOPULA WMEKT CPOK
cnyxo6bl 50 net, a MeTannnyeckue Tpybonposogbl 15 ner.

AdencTble NnacTMacchbl MO CTPYKTYpe AenAaTcs Ha neHonnacTbl
1 noponnacTel. B cBA3M ¢ TeM, 4TO B COCTaBe MeHoMaacTa UMeTcs
MeHbl, TeM camblM 06pa3yeTcs B3aMHO HeCBA3aHHbIE MOPbl Y OHU CO-
CTOAT M3 TaKMX NNacTUHOK. MoponniacTbl XapakTepusytoTcs Tem, YTO
Y HUX 33 CYeT BbIX0a ra3oB B Hapy>Xy o6pa3yeTcs B3aMMOCBA3aHHbIe
nopbl. 3a CYET BO3HMKHOBEHUSA MeHbl W ra3oB B COCTaBe MaacTMacchl
MOXHO NONYYNUTb CMELLEHHbIE CTPYKTYPHbIE U3JeNus.

B AuencTbix niactmaccax nopbl coctasnset 90-98%. lMoatomy
CpeaHsAs MAOTHOCTb UX OYeHb Mana, a Koa((uLMeHT TenaonpoBoa-
HOCTW HaxoauTcs B npefenax 0,056-0,058 BT/(m-°C).

XecTkne M nonyxectkue AYEUCTble MNNACTMACChl ABAAKOTCA
[0BOJIbHO MPOYHBIMK W 3M1aCTUYHbIMU. OHW YCTOWYMBLI K 6UOMOrNW-
UeCKVM BO3AENCTBUAM, BOAHbIM CMaboOXMMUyeckum cpegam. He-
[OCTaTKaMU SIYEUCTbIX MAacTMacC SBMSETCA OrpaHMYeHHble CBOMCTBA
K TennosbiM Bo3gencTausam (100-150°C), cropaeMocTb, U yXyALIeHne
CBOICTB MpW ANNTENIbHOM BO3AEACTBUM TemnepaTypbl (TepMuyecKas
LecTpykums;. YBenuyeHve paboueil Temneparypbl AYEUCTbIX MAACT-
Macc SIBASETCA aKTyanbHOl 3agaveil. MNeHonnacTbl TONLWMHONR 5-6 cM
MMEKT Tenjon3oNsLNOHHbIE CBONCTBA CTO/IbKO, CKOMIbKO WMeeT
MUHepanbHasa BaTa UK A4encTble 6ETOHbI TONLMHOK 14-16 cMm.

Macca 1 M2 TpexcnoliHbiX NaHeneid, W3roTOB/MEHHbIE HA OCHOBE
AYEUCTbIX naacTmacc ymeHbllaetcs Ha 20-50 kr. [eHonnacTbl U Mo-
ponnacTbl NIErKO KMeATca K 6eTOHHbIM, ac60LeMeHTHbIM, MeTaiIu-
YECKUM, AepeBAHHBIM U BYMaXHbIM MOBEPXHOCTAM.

MeHononuypeTaHbl  U3roTaBNMBaeTCs MYTEM WUHTEHCUBHOIO
nepeMeLUnBaHnUa MNONU3UPHBLIX MNOAMMEPOB, AMM30LMAHAT, Katanu-
3aTopOB, 3MY/LFAaTOPOB W BOAbIl. [MeHononmypeTaH U3roTasnuBaloT B
3NacTMYHOM W XKeCTKOM Buge. Ero cpegHsas naoTHOCTb 50-60 Kr/m3
TennonposogHocTb 0,02-0,04 BT/(M°C), TepMOCTOKOCTL 0T -50°C g0
+110°C, BogonornoweHne no macce 2-5%.

XXecTkuii  neHonosnmMypeTaH UMeeT HebONMbLUY CpPefHHOH
MNOTHOCTb U BbICOKYH MPOYHOCTb. OH YCTOMYMB K BOAHbIM W ar-
PECCMBHBLIM CpefaM, MMEET BbICOKYIO afre3vtio K MeTa/IMyecKnum
MOBEPXHOCTAM, SBNAETCA BbICOKOINMEKTUBHLIM TEMNOU30NALNOH-
HbIM MaTepuasiom.
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XKecTknin nmeHononuypeTaH WCMONbL3YETCA NPU  U3rOTOBMIEHUM
TPEXCNOMHbIX NaHeseli B BUAE MANThI, CEFMEHTOB U KOXYXOB, a TaKXe
KakK Tenjon30MALMOHHbIE NOKPLITUA 418 MarucTpanbHbiX Tpy6onpo-
BOZOB.

B cBA3M ¢ Tem, 4YTO macca NeHononuypeTaHa MpeccyeTcs C Ha-
PY)XHOW 4acTu Tpybbl B hopMe 06pa3yeTcs 04eHb NAOTHLIA COiA,
MO3TOMY HeT HeoOX0AUMMOCTW TUAPOU30MPOBaTL  MOBEPXHOCTb
TPyObl.

Ha ocHoBe neHomonuvypeTaHa NPOU3BOAAT MaHeNn pPasINYHOro
pasMepa, NOKPbITbIMW C ABYX CTOPOH MepdopupoBaHHLIMU CTaslb-
HbIMW nucTamu (aNtoMUHMBBLIE (HONBIM U AP.) U UX NMPUMEHSIOT NpU
TENN0U30ALUN KPbILW MPOMbILLEHHbIX 3A4aHWiA. B cBA3M € Tem, 4To
neHononuypeTaH CTOWKUIA K GUONOrMYeCKUM cpefaM, MOXHO ero
NPUMEHATb B TeX MecTax, rf4e BO3MOXHbl BO3LEACTBMS MUKPOOpra-
HW3MOB 1 rpuboB.

3MacTWYHbIA NeHONoNNypeTaH MCMOMb3YIOT 418 FepMeTU3aLmm
WBOB naHenu. [pyM MCNONbL30BaHWM MeHONoAuypeTaHa cnegyet
y4YecTb €ro BO3ropaemocTb.

MeHonoNMCTUMPON NOAYYAKT Ha OCHOBE MNOAUCTUPONA MNYTEM
BBEJEHMS B COCTaB MOpoobpasyloWwmMx KOMMOHEHTOB. CpefHss
NAOTHOCTL MeHononucTupona 25-43 kr/mM3 o6nagaet CTOMKOCTbIO K
NCTUPaAHWIO, BNAXHbLIM W XUMUYECKUM cpefam. KoadhdumumeHT Ten-
nonposogHoctn 0,05 BTt/(m °C), pgonyckaemasa Temnepatypa MWc-
nonb3osBaHusa go 70°C.

Ycafka v BO3ropaeMocTb MEHONOAUCTUPONA ABSETCSA ero Hepoc-
TaTKOM. YCafiky NeHOMOAUCTUPOA MOXHO YMEHbLUUTL NyTEM MOKPbI-
TWA ero MOBEPXHOCTU BUTYMHO-3/1aCTOMEPHbIMU MaTepuanamu. MeHo-
NOANCTUPO/N MCMOb3YIOT NPU NPOU3BOACTBE TPEXCNOMHBLIX NMaHenei u
NPV M30NALUN KOHCTPYKLUIA KPbIL 1 OrpaXAatoLnx KOHCTPYKLWIA.

MeHONONNBUHUAXIOPUS BbINYCKAOT B BUAE XECTKUX W nna-
CTUYHBLIX Un3genuid. T[eHONONUBUHUAXOPUA SABASETCA Tenaom3ons-
LMOHHbIM MaTepuanom, YaCTUYHO M3MEHSIIOLLMIA CBOWCTBO NpW Temne-
patypax oT -60°C go +60°C, oH 06bI4HO 061afaeT XENTbIM CBETOM U
nMpv BBEAEHUM B COCTaB pPas/INYHbLIX LBETHBIX MUIMEHTOB MOXHO
nony4nTb MaTepuan Tpebyemoro LBeTa. VX BbiNycKawT B BuAe NANT
pasmepom 500x750 mm, TonwmHoi 35-70 mm. CpeaHsas NAOTHOCTb 95-
195 kr/m3 TennonpoBogHocTb 0,06 BT/(M°C), BOAONOrMOLLEHME B
TedeHUM daca cocTasnser 0,3%, npuMeHsemas Temnepatypa OKOJO
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+70°C. TnnTbl Ha OCHOBE MNeHOMOMUBUHUAXIOPMAA NPUMEHAIOT MNpU
TEN0M30/IALNN  CTPOUTENbHBIX  KOHCTPYKUWWA,  MPOMBILLIEHHbIX
YCTAHOBOK W TPybONpoBOAOB. 3NaCTWUUHLIA MEHONOAUBUHWUAXIOPUL,
BbINYCKAKOT B BWAE PY/IOHHOIO MaTepuana U NPUMEHSIOT B KayecTBe
TENNOM30MALNOHHBIX U OTAENOYHBbIX MaTtepuanos. [MeHoNnonUBUHWA-
Xnopua  ABNSeTCA  BOAOCTOMKMM UM CTOWKMM K  BO3AEiCTBUIO
arpeccuBHbIx cpef. OH fBNSETCA MeHee BO3ropaeMbiM MaTepuasnioMm no
CPaBHEHWIO C NEHOMONNYPUTaHOM U NEHOMNOIUCTUPOSIOM.

MwuHopa saBnseTca 0c0B0NErkuM TenJon3ONALUNOHHbLIM MaTe-
puanom, nosyvaeMbiM Ha OCHOBE Kap6amWAHOro nosnvmepa, MeHo-
obpasoBatens u otBepautens. CpegHas MNAOTHOCTb Munopbl 10-23
Kr/m3 TennonposogHocTb 0,026-0,03 BT/(M°C), wucnonb3yemas
Temnepatypa go +100°C.

Bbicokass TrUrpocKONMYHOCTL U HU3Kas MPOYHOCTb ABASETCA
HefoCTaTKOM Munopsl. Munopy MCNonb3yT nNpu Tennou3onaumm
KapKacCHbIX KOHCTPYKUWIA, TPy6ONpOBOAOB U XONMOAUbHBIX YCTaHO-
BOK. MeToOM X0/04HOr0 BCMy4MBaHUA CMeCU, COCTOALLMX U3 Kap-
6aMUOHOM CMOJbI, MEeNKOro HanojHWTeNns W OTBEpAuTeNs, rasoob-
pasoBaTens v MoAuMKaTopa MOXHO MOMy4YnUTb 0cOBOMEerkue sauvem-
CTble MonnMep6eToHbl. M0 3TOW TEXHOMOTUMU NYyTEM XUMWUYECKOrO
B3aMMOAENCTBMS KapOOHATHbIX MENKMX HamnonHuTeneli (6apxaHHbll
MecokK, W3BECTHAK, MMMHUCTble MaTepuanbl U Ap.) U Kucnot (opTo-
thochopHas KucnoTa u 4p.) ¥ 3a cHeT 06pa3oBaHMA YIrIeKUCOro rasa
MOXHO NOAYUYNTb AYEUCTLIA NonuMepbeToH. CpeaHAs NAOTHOCTb ero
80-200 Kr/m3 npoyHOCTb Npu cXXaTum 2-8 MiMa.

deHon-hopmanbAernHblii - NEHONNacT  MOfyyalT  MyTem
BCMy4YMBaHUA  CMecW, COCTOAWMA U3  heHon-popmanbaerniHol
CMOJIbl, CTEK/I0BO/MOKHA WM KaydyyKa W rasoobpasytoLiero Kommno-
HEHTa - a/IlOMWHOBOW NyApbl. TEXHONOTMYECKUIA NPOLLECC COCTOUT U3
CnefyroLMX onepawmin: nepemellnBaHne KOMMOHEHTOB, BCMyUMBaHMe
nyTeM TEMI0BO 06paboTKK, (hopMoBaHME U TBEPAEHME (OCTbIBaHMS).
MeHonnacTbl M3 heHon-hopmanbaernaa ¢ 406aBKO KayuyKa MOXHO
ncnosibL3oBaTh Npu Temnepatypax 200-250°C.

MeHononuatuneH. KomnaHus «Pecypc» (Poccus) BbiNycKaeT Ha
OCHOBE  MEHONONWU3TUNEHA  Tennou30NIALUOHHbIE  MaTepuanbl €
TOpProBoi mapkoit «IMeTpocgom, Antogom Gold».

MeTpohom ABNAETCA MAaTepuasoM C BbICOKMMM MOKa3aTensamu
Tenno-3ByKo-rugpounsonaumn. O6nactb NpUMeHeHUs neTpodoma:
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CTeHa 3faHuii, Non, PyHAaMEHT W U30MAUMS KPbILWKW, HUKHAS YacTb
NOMUHATa ¥ napkeTa.

CpegHas nnoTHocTb «[MeTpooma» cocTtaBnseT 18-35 Kr/m3, u
NPOV3BOAAT CNeayoWw MMM napaMeTpamu:

TonwuHa, Mm LLinpuHa, Mm [nvHa, n.m. OTpesok, n.m.
2 1,05 50; 150 10;25;30
3 1,05 50; 150 10;25
4 1,05 50;100 10
5 1,05 50;100 10
S 1,05 50 5

TexHuuyeckune cBoictea «MeTpooma»

HasBaHvie nokasartens KonnuecTtso
CpefHsis NNOTHOCTb, Kr/m3 18-35
KoathdmumeHT TennonpoogHocTy, BT/(m °C) 0,042
BoponornoweHue, (24 yaca)% no o6bemy <0,8
MaponpoHuLaeMocTsb, Mr/m c-Pa 0,003
WHAEKC YMeHbLUEHMS YAapHOTO LUyMa, a-B He mMeHee e 20
"pynna Bo3ropaemoctu 2, B2, O3
TemnepaTypa npumMeHeHus, °C -60 + +800

«lMeTpothom» Mony4yardT M3 MEHOMONANITUNEHA, MYTEM LieHOO6pa-
30BaHMA  (DU3MYecKMM cnocobom. «[leTpodhoM» XOpowo  crubaem,
anacTMyeM W nerok. Kpome TOro OH He MpOMycKaeT Bnary v nap,
CTOWMKMIA K XUMUUYECKMM CpefaMm, sIBNSETC 6e30MacHbIM MO OTHOLLEHUIO
rMrnMeHbl U 3KONorum, 061afaeT CBOMCTBAMU 3BYKOU3ONALMN.

«lMeTpohoM» M NMEHONOANITUAEHBbI APYTMX MapoK MPOM3BOAAT B
COOTBETCTBUM CleAyIOLLeli TEXHONOrMW: B 3KCTPYAEP 3arpyxatot
MONMATUMEH, KOHLEHTPAT TafbKa, KpacKy W aHTUMUPEH uepes
fosatop. KOMMOHEeHTbl pacTBOPAOT Tennoob6paboTKol, nepeme-
LUMBAOT M BBOAAT B PacTBOP B PacTBOPEHHOM BMAe MOHOCTepat
rAMUEpMHa 1 M306YTMHA, FTOMOreHHas Macca MepexoAuT B 30HY OX-
naaeHus, GUNbTPYeTCs Yepe3 MakeT CETOK W BAABNMBaeTCA B BUAE
pyKaBa. 3a CUeT PEe3KOro najeHvs faBneHust OTAeNseTcs M306yTaH U
BCMyuMBaeT Maccy. Martepran OxXNlaxgatoT, MPOM3BOAAT Pe3Ky C
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NOMOLLBLKD ANCKOBOIo HOXXa, NEPEBOAAT B MOHK3ATOP AN NOAYyHEHNA
CTaTUCTUYECKOrOo 3neKTposapsata. Coctas Macchl cne,qymu.lel:

KoHUeHTpaums Tasibka 1%
MoHocTepat ravuepuHa 1-1,5%
306yTEH 6-7%
MonuatuneH 89-90,5%

Monngom - XWMUYECKU CLUUTBIA MEHOMOAN3TUNEH SBMSETCA
MaTepuasioM C BbICOKMMMW TOKasaTeNsaMU K MeXaHWYeCcKUM U
TEM/0BbIM BO3AEMCTBUAM 3a CUET TPEXMEPHON CTpyKTypbl. [lpou-
HOCTb MEHOMO/IM3TU/IEHOBLIX MAaCTMAacC MOXHO YCU/IUTb METOLOM
TEPMO/IOMUHALUN € WCMOMb30BaHWEM TEKCTW/bHBIX, OYMaXHbIX
mMaTepuanoB, C aJIloMUHEBOW (honbroin n ap. CpeaHas naoTHOCTb 50-
200 Kkr/m3 KosapdmumeHT TennonposogHocTn 0,39-0,06 BT1/(M°C),
TemnepaTypa npumeHeHns - 60-r-+900°C. B cTpouTenbcTBE NOANHOM
NPYMEHAIOT B TeX MecTax, rge Uchonb3ytT «leTpodom», a Takxke
MCMONL3YIOT AN TENA0U30NALMM NoAyLLeK TpybonpoBoaoB, Tpy6ou-
30/19UMN 1 M30NALUN TOHHENEN.

14.4.3. icnonb3oBaHWe TENJIOM30IALNOHHbBIX NU34eNnn

BeHTunupyemble acagbl. MoTtepsa B 3gaHuax 6onee 70% npo-
NCXOAUT Yepe3 BHELIHWE CTeHbl. [puMeHeHUe 3HeproagheKTUBHbIX
TENAOM30MIALNOHHBIX  MaTepurasoB B CTPOUTENbCTBE ObecneymBaeT
COXpaHeHWe Tenaa B 3AaHuUAX. PeweHnem npo6iemMbl SABASETCS
NPYMEHEHME MOMMMEPHBIX TeMA0M30/IALUOHHBIX MaTepuanoB mnpu
CO3JaHNKN BEHTUANPYEMBIX (DacajoB.

TexHonorua Tennousonauum acagos 34aHWIA pellaeT ABe 3a-
faun. Bo nepsbiX, NPMBOAUT K 3KOHOMUW 3Heprun o 45%. Bo BTO-
PbIX, Ka4eCTBEHHas TENJ0M30NAUNA 3faHuii co3faeT 61aronpusaTHoe
YCNoBMe, TO €CTb HOPMa/bHYK TemmepaTypy W BAQKHOCTW, 3alu-
AaeT OT BHELUHEel arpeccMBHOM cpefbl (YBMaXXHEHMe, KOPpO3ws,
BCM/IECK, KOHAEHCaUWs 1 T. M.), 06pa3oBaHUS X0M0AHbIX KOPWAOPOB,
TeMnepaTypHbIX Lenei.

Mpy co3faHuy BEHTUAMPYEMbIX (hacafjoB MeXAy CTEHON U oT-
[IeNIOYHOro €Nos 06pa3ytoT BO3AYLUHYH MPOCAONKY, CO06LAKLINACS
C BHellHeli cpefoii. B KayecTBe TenjoM30/ALMOHHOIO MaTepuana
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MCMOMb3YOT MUHEPaNbHYIO BaTy, MEeHOMNOANypeTaH, MNeHOMNoANCTK-
PO/, MEHOMONN3TUNEH C NPUK/IEEHHON (PONLIoi, B KAYECTBE BHELLIHEN
OTLENKN KepamorpaHuT, LEeMeHTHOBOMIOKHUCTbIE U3LeNus, MeTaisbl,
canguur (MBX nr.n.).

MonueuHunxnopugHole (MBX) okHa. 3aMeHa CTapbiX OKOH Ha
HOBble MOMIMBUHUNX/IOPULHbIE MPUBOAUT K coxpaHeHuto 30-50%
Tenna B KOMHatax. OHUW ABNAKOTCA BbICOKOTEMNOM30NALUOHHBIMUA,
YCTOMUYMBBLIMU U3MEHEHUIO K/MMaTa W MPaKkTUYeckn He fecopmu-
pytotca. Mpu n3rotosneHnn okoH m3 MNBX B ux cocTaB BBOAATCA
cTabunusaropbl A5 YyBeNUYEHUS CBETOCTOMKOCTW, MOAM(UKATOPSI
LN MOBLILEHNA aTMOCKHEPOCTOMKOCTH, Y/yulleHWs KadyecTBa Mo-
BEPXHOCTU M CBApUBAEMOCTU W MUTMEHTLI NS MOAYYEHUS LIBETOBOWA
rammbl  nsgenud. KMcnonb3oBaHne oKoH u3 T1BX npuBoanT K
3HaUYUTE/IbHOMY COEepeXeHUIO APEBECUHBI.

TennooTpaxawuwme nonmmepHble nnedkn (TOMM). C
MPaKTUYeCKOW MO3NLMKM, MOAMMEPHbIE M/IEHKU C 3epKasbHOM no-
BEPXHOCTbIO, MO CPaBHEHWIO CO CTeK/IOM, B AuanasoHe ynbTpaduo-
NEeTOBbIX NyYeil NOrnoLWatoT CBET; CHKAIOT noTepto Tenna B 40-50% u
CO34al0T B KOMHaTe 61aronpusTHbIA MUKpoKAumart. MNpu Temnepatype -
20°C Ha ynuuge, uccnefoBaHve Temnepatypbl BOKPYT OKOH C MOMOLLbIO
TEna0BM30pa NoKasblBaeT, YTO OHA COCTaBNAET nopsagka -8 -6 "C.

O(PPeKTUBHOCTL  3HeprocbeperaWmMx MONUMEPHbLIX  MNEHOK
BbIpa)KaeTca B CTEMNeHW 3MUCCUKM, TO eCTb MOr/oWeHns Tenna u oT-
PXEHUS ero MOBEPXHOCTbI. ITUMMK MAEHKaMu 00AULYIOT C BHYT-
PEHHe CTOpPOHblI BHYTPEHHEro CTekfa CcTeknonakeTa. TennoBoi
MOTOK B KOMHaTe NPOTEKaeT Yyepe3 BHYTPEHHee CTEKNO W COyAapssiCh
Ha N/eHKy BO3BpallaeTcqd BO BHYTPb KOMHaTbl. [pu 3TOM CTek/o
pasorpeBaeTca W MNpeBpaw,aeTcs Ha [OMOMHUTENbHbIA UCTOYHMK
3Heprumn. Kpome 3Toro nieHka akkymysnmpyeT CONHEYHYHO 3HEPrui v
HanpasnseT B KOMHarTy.

MneHka, nNonyyeHHas NyTem MOKPbITUA B HECKONbKO CNOEB Me-
TOLOM WOHMNAa3Mbl, YAepXWBaeT MONHOCTbIO YNbTPaduoNeToBble
NYUN, CHUXKAET UHTEHCUBHOCTb UHPaKpPacHbIX fyyeil Ha 50% .

Tennonzonsayus nomeweHnin. B 34aHWsAX, C MOBbILWEHHbIMU
TpeboBaHMAMM MO 3IHEProcHbepexxeHnto B CUCTEMAxX OTOMMEHMSA U
ropsiyero BogocHabxeHusi, 70% 3pheKTUBHOCTM 3aBUCUT OT Mpume-
HEHWS MONMMEPHbIX MaTepuasos.
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K HMM OTHOCATCS: NNAEHKW ANs NPUKNeMBaHWA K CTeKNy, nony-
YeHHble Ha OCHOBE MOMINITU/IEHA: OKHA U MJIMHTYCbl Ha ocHoBe BX;
6yrunkayyykoBas M3onsuus Ans CTEKNOMNaKeTOB; MEHOMOAUCTMPONbI
ONa  TeNNoM30NauMM  CTeH; GaTapeM Ha OCHOBe NOAWNPOMNWEHa;
OTOMUTENbHbIE CUCTEMbI MOJ M0/Ma, ABEPU W OKHA; MOMNYPETaHOBbIE
Tenj0M30MALMOHHbIE MaTepuansl ans Tpyb6onposogoB v apyrue. Bo
BCEM MWMpe Pa3BMBAETCS CTPOUTENLCTBO 3HEPrO3(HEKTUBHLIX 34aHWIA.
B EBporne pacxop sHeprum Ha 1m2 nnowagun 3ganma B 2010 rogy
cocTtaBun 37KBT.4ac, a B 2015 rogy nnaHMpyeTca pacxof 25KBT. yac.

Tennounsonauma orpaxgarlmnx KOHCTPYKUuiA. B 3ToM Ha-
npaBfeHUN  TeNAoM30NAUMOHHbIE MaTepuasbl WCMOMb3YT, B OC-
HOBHOM, B KauyecTBe CpeAHero cnosi B TPEXC/MOMHbLIX KOHCTPYKLMSAX
(puc. 14.2).

-r H* -r H
X2 2
3

Puc. 14.2. Tunbl TPEXCNOWHBIX NaHenei Hapy>HbIX CTeH:

a) 06/1MLIOBKA M3 MNOCKMX XeNe300eTOHHbIX NANUT ; B) 06/ML0BKa 13
KOHCTPYKTUBHO - OTAE/IOYHbIX /INCTOBLIX MaTepuasioB (a/TFOMUHIA,
acbecToLeMeHTa, CTEKNONAACTUKA) ; ) TO X €, C BO3AYLUHbIM
MPOMEXYTKOM; 1- Hapy>kHas 06/MLIOBKA ; 2- BHYTPEHHSS 06MNLOBKa;
3-yTennuTens; 4- Napon3oNaLus .

Mpn M3roTOBNEHUM CaMOHECYLLMUX TPexXCMOoWHbIX MNaHenen uc-
NONb3YIT MNEHOMONWUCTUPOS, MeHONoanypeTaH, geHon - ¢opmab-
fJernfHble MNeHOMNacTbl, MWNOpPa, CBEpPX/erkue SYeUcTble nnacT-
Macchl, >XeCTKUe W MONYXeCTKMe MAWTbl Ha OCHOBE MWHEpasibHOM
BaTbl 1 B YaCTHbIX CayYasx apbonut, GubponnT n gpyrue.

HeopraHuyeckne n opraHu4yeckne TemnOM30MALMOHHbIE MaTe-
pvanbl  LUMPOKO MPUMEHAIOT ANA YTENeHWs MOKPbITUIA FpaXaaH-
CKWUIA 1 NPOMbILWAEHHBIX 34aHnin (puc. 14.3).
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Mpn Tennon3onaunMn KpblLl

LlenecoobpasHo ruapor3onsymus

TENNON30NAUNOHHBIX  U3AENNIA.

B) Ona  noBbllieHUs  Tennogusmn-

YEeCKMUX CBOWCTB YXe CYLLecT-

BYHOLMX CTEH C HapYy>HOW CTO-

POHbI MOHTUPYIOT C MOMOLLbHO

cneymanbHbIX MPMCNOCO6IEHNA,

NAnMTbl  yTenauTens ¢ ruapo-
N30NALNENA.

Tennonsonsauusa NpPoMblLL-

Puc. 14.3. OrpaxgatoLume
KOHCTPYKLWW MOKPbITUIA
NPOMBbILLIEHHbIX 3AaHWIA:

a) yTenneHHbIn NpohnNNPOBaHHbIN

JUCT; 6) «<MOHOMAHENb»; JIEHHOTO o6opyp,OBVava| Tpy6o0-

1- MeTa/M4ecKuii npounrposaH- MPOBOAOB. C 3TOW LieNbio 1C-
HbIA HacTUN; 2-yTenuTens; 3-py- MOb3yOT MUHEPasIbHYHO BaTy K
6eponaHbIin KoBep Ha GUTYMHOIA nouTy, CcTeknoBaty W nNAUTy,
MacTVKe B TpW cnos; 4-cnoi HeopraHMyeckme TKaHW Ha OC-
MNEHOYHON NOMMMEPHOIA HOBE BOJ/IOKOH 6a3anbTa 1 acbec-
rnapousosnayuu. Ta, U34eNnsa Ha OCHOBE CUHTeTU-

YecKMx NoanMepos.

N3genus moryT 6biTb O4HO M MHOFOC/OMHbIe. W3genus moryT
COCTOATb M3 ABYX BWAOB TEM0M30MSLUOHHLIX MaTepuanos. Hanpu-
Mep, 4acTb W3 Tennou3oNALUMOHHOro marepuana, a HapyXXHblA Croi
[OOMOSTHUTENBHO U3 TEMJ0CTOMKOr0 WM TUAPOM3ONALMOHHOIO Ma-
Tepuana.

Mpy TenaousonauMmM MOHTaXa U Tpy6OMpoBOAOB MCNONL3YHOT
n3genus B BUAE NAWT, CErMeHTa, CKOpAynbl, MOAYLUUAUHAPA, PY-
NOHHOTO Y MOHO/IMTHOrO MOKPbLITUIA. B 3TOM HanpasneHun npume-
HAKT KapToH, bymary, LUHYp Ha OCHOBe acbecTta, LUHYpbl W XryTbl
Ha OCHOBE CTEKI0BOSIOKHA W MUHEPaNbHON BaThl.

MacTnuHble Temnjon3oNALUM  NPUroTaBAMBAKOT  HEMoCpeacT-
BEHHO Ha CTPOUTENbHBLIX MIOWAAKaxX B CreluanbHbIX CMECUTENSX U
HaHOCAT Ha NOBEPXHOCTb B BUAE MacTUKW. OBbIYHO MACTUKY HaHOCAT
BPYUYHYHO MOCNOIHO (puc. 14.4).
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a)

Puc. 14.4. Tennowsonayma Tpy6onpoBoJoB:
a) Tenon30NALMOHHbIE MaCTVKW; 6) TENI0M30NALMA Ha OCHOBE COBENNTA;
1-ac6ecT; 2-CMoi U3 OCHOBHOIO MaTepuana; 3-LUTyKaTypHbIiA Coi;
4-0T[eN0YHBINA CNOIA; 5-CermeHTbl; 6-NPOBO/Ka

B 6eckaHanHbIX TenjioTpaccax LenecoobpasHo MCNoib30BaTb
MeHononnypeTaH, KOTOPbIA 06/1a4aeT TEPMO U TMAPOU30NALNOHHBIMU
cBOCTBaMM.

Tennousonaumns noavmepHbix Tpy6. Mpy UeHTpasbHOM OTO-
nieHve 3gaHuii NoTeps Tenna coctasnseT Ao 50 %. MpuunHoii aTomy
ABNAETCA Mano3aPdeKTUBHasA M301AUMS  KaHa/lbHbIX TennoTpacc wu
OTONUTENbHBLIX CUCTEM. B KaHanbHbIX TenjoTpaccax OblAv MCNONb-
30BaHbl B KayecTBe Teniou30/ALMOHHbIX MAaTepuasioB MUHepanbHas
BaTa, CTeK/ioBaTa B KauyeCTBe rMAPOM3ONALMM - PYNOHHbIE MaTe-
puanbl (rngpounson , honbram3on n ap.) U LeMeHTHbIE PacTBOPbI.

O(PeKTUBHBLIM CMOCO60M TEPMOTUAPOU30NALMMN LEHTPaIbHBIX
OTONUTENbHbIX CUCTEM ABMSETCS MHOFOCNOMHOE MOKPbITUE MeTas-
NNYEeCKNX Tpy6 NeHOMONMYypeTaHOM WM NEeHOMONMMUHEPAZOM B
3aBOJCKUX YC/OBUSIX.

TexHONornusa TepMorugpousonaunmM  MeTalimyeckux Tpy6 cne-
Jylollee: MeTananyeckas Tpyba, 4MMHOR 6 nam 9 M, yKnaabiBaeTcs B
MeTa/IINYECKY0 (hOpPMY ; NONOCTb MEXAY Hapy>HON MOBEPXHOCTLIO
1 POpMOI1 3anMBatOT MONNYPETAHOBOI MAcCOiA; Macca BCMy4MBaeTCs
B pe3y/bTaTe XUMUYECKUX peakuuii u 06pasyeT MAOTHYHO TepMmo-
rMAPOU3ONALMNOHHYK KOPKY. Tpyby BO3MOXHO AOMNOAHWUTESIBHO
rMAPON30NNPOBATL MAaCTUYHBIMU KOMMO3MUmamMK.  Takue BeskaHarn-
Hble TenaoTpacchl cnyXar B TedeHnn 30-40 ner.
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14.5. AKycTU4YecKne matepuanbl

B HacTofllee Bpems B ropofax W HaCeNeHHbIX MyHKTaX MoBbl-
LaeTcs CTeneHb LIYMOB. BbICOKME LIyMbl pasgpaxalT U yrHeTawT
HepPBHYO CUCTEMY YeNoBeKa U MPUBOAUT K 3a60/1eBaHUAM.

Mo3TOMYy YyMeHbLIEeHWe BPEAHOr0 B/IMSHUA LUYMOB Ha 3[0pOBbe
yesioBeKa fBMSETCA OfLHONM M3 cOLManbHbIX MPOBJeM. YXO 4efoBeka
BOCMPUHUMAET 3BYKOBble KonebaHMsi 4yacToToi 16-2000 Iu, 3BYKM
yactoToin 1500-30000y, cnywaroT ¢ 6ONMbLIOK 3MOLUMER N YyBCTBU-
TeNbHOCTLHO.

Bo3gyWHbIl WYM BO3HMKAeT B OCHOBHOM B pe3y/bTaTe yjgape-
HWS BETPa K pasHbIM npegmeTaM. 3BYKOBble BOJHbI, BO34EACTBYIOT Ha
orpaxgjaroLime KOHCTPYKUMU, MPUBOAAT MX B KonebaTesbHOe [ABW-
XeHWe 1 nepefaroT 3BYK B COCeflHME KOMHaTbl. LLlym nornouiaercs
NN OTpaXKaeTcs OT MOKPbITUSA CTEH W MPeAMETOB B 3aBUCUMOCTU Mop
M CTPYKTYPbl NOPOBOro MNPOCTPaHCTBa MaTepuana.

Y fapHble WYyMbl B OFPXXAat0LLNX KOHCTPYKUMAX 06pa3ytoTcs U1
pacnpocTpaHAOTCA B pesynbTare KosnebaHus, Bubpauuu, yaapa (nog
AeincTBmem BeTpa) 1 T.M. (haKTOPOB.

Y poBeHb 3BYKOBOTO JaB/fieHWUs 03Ha4yaeT paspellnMblii YpOBEHb
wymoB un Hopmupyetca CHwulMom mnm KMK. 3BykoBOe [faBneHue
n3mepseTcs B geunbenax (4b) Ha pasnuuHbIX YacToTaX. [pegensHble
3HauYeHNs ypoBHel Wwyma cornacHo KMK: ansi npou3BOACTBEHHbIX
NnoMeLLLleHNiA ¢ peyeBoin cBA3bKD 80-8546, agMMHMNCTPATMBHbLIX MOMe-
WweHunin 38-7146, 6onbHUL 13-5146. AKYCTUYECKME CBOMCTBA CTPOU-
TENbHbIX W3AENNIA XapaKTepu3ytoTcs Ko3huuMeHTOM cpeaHeapud-
MeTUYEeCKOro 3HaveHus (Tabnuua 14.1).

Tabnmua-14.1.
Knaccugumkauma yactoT
HasBaHue yacToThI O603Ha4eHVe CpepiHee apnthMeTUYECKOE
[manasoHa 4acToThl AnanasoHa 3HayeHue yactoT, 'y
HW3KoYaCTOTHbIE H 63;125;250
CpefHeyacToTHbIe C 500; 1000
BbICOKOYACTOTHbIE B 2000;4000; 8000
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CTpyKTypa 3BYKOMOI/MOWALWMX MaTepuanoB cnegytowme: no-
PUCTO — BONOKHMCTaA  (BaTa), MOPWUCTO - SYEUCTble  (AYEUCTbIN
6eTOH, NepanT), NOPUCTO - rybyaTble (NEHOMNNACT, Pe3nHa).

AKyCTUUYECKME MaTepuanbl MO0 OTHOCUTE/NbHOW CXMMAeMOCTU
MOTFYT WUMEeTb TBEPAbIA, XXECTKWIA, MOMYXECTKUA U MATKWUIA CKener.
MonyXXecTkMe 1 MArKUe akycTuyeckue MaTepuasbl, 3a cyeT CO6CT-
BEHHOW ynpyroi Aaedopmaummn, 06nagaldT BbICOKOW 3BYKOMOI/O-
LatoLLLEl CNOCOBHOCTLHO.

K >KeCTKMM aKyCTM4YeCKMM MaTepuanaM OTHOCATCS nerkue be-
TOHbI, PubpOAUT, KCUNOAWUT 1 T.N. MUHepanbHas BaTa, CTEK/oBaTa U
NANTbI Ha MOIMMEPHBIX CBA3YIOWMX, APEBECHO-BO/IOKHUCTbIE MANTHI,
acbecToBble MaTepuanbl CUYUATAKOTC U3LEMSAMU  C  MOMYXKECTKUM
cknetoM. K wm3gennsam MArkoro ckieTa OTHOCATCA MNOMMYpPETaHbl,
nMoponnacTbl, NEHOMOMBUHWUAXAOPULbI, MEHOMNACTHI.

AKyCTUYECKUE MaTepuasibl MOTyT ObiTb HeCcropaeMbiMu, TPYAHO-
CrOpaemMbIMW 1 cropaemMbiMi. OHW AOMKHbI ObITb BAArOCTOWKMMM,
6MOCTOWKMMU, YAOBNETBOPATL CAHUTAPHO-TUTMEHNYECKUE TPEBOBAHNS.

AKyCTUYeCKMe maTtepuanbl B 3aBUCUMOCTM OT (DOpPMbl U BuAa
ObIBAlOT WTY4YHble (6710KW, MANTBI), PYNOHHbLIE (MaTbl, MOJOCOBbIE
MPOKNafgKW, XONCTbl; pacnylleHHble (BaTa, pacTWTe/lbHas BaTta ) U
cbinyyune (Kepam3uT, BEPMUKYANT, NEPANT, LOMEHHbIN WAaK 1 ap.)

AKyCTUYecKme MaTepuasbl B 3aBUCUMOCTM OT 06/1acT npume-
HeHWs, CTPYKTypbl ¥ CBONCTB MOApa3fenseTca Ha 3BYKOMO-
raowaroLlme, 3BYKOU30NALMOHHbIE WAW NPOKNaA0YHble U BUOpPO-
nornawiarouiue.

14.5.1. 3syKonornouatoune matepumans

3BykonornoLwatroLme marepuansl U WU3Aenus UCMNonb3yrT aANs
CHWKEHUS YPOBHA LUYMa B rPaXKAaHCKMX U MPOMbILLAEHHbIX 34aHUSX.
VX wncnonb3yloT B BMAE 3BYKOMOM/IOWAKLWNX WU3LENUA U KOH-
CTPYKUWNIA N8 YMEHbLUEHWA LIYMOB B KWHOKOHLIEPTHbIX 3anax,
ayauTopusx, Tene- U paguocTyanax C LeNblo CO34aHns cneyuanbHbIX
aKyCTMUECKMUX YCMOBWiA. 3BYKOMOT/NOWAlOLME CBOCTBA MaTepuanos
OLEHNBAOTCA KO3(h(hMUMeHTOM 3BYKONoraoweHus a. KosppuuneHTt
3BYKOMOT/OLWEHNS ONpefenseTcs COOTHOLIEHUEM 3HEPruyM 3BYKO-
nornoweHus E,onl Ha O06LWY 3HEPrui0 3BYKa, Majatrolwyo Ha
NoBepPXHOCTb ENnU B eMHULYY BpeMeHMU,
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® Enorg/ Bwa

B ogHopofHOM (MOPMCTOM ) 3BYKOMOr/oWakoLem MaTepuane
3HEprus 3Byka MorawiaeTcs Mpu noTepy SHEpPrumM B pesynbTaTe Bf3-
KOro TpeHusa, TenaoobMeHa Mexay CTEHOW 1 BO3A4YLUHOW cpeaoit, us-
3a npouecca penakcauuun HemgeanbHoro ynpyroro ckeneta. Koagdu-
LUMEHT 3BYKOMOr/OWEHUA OnpeaenstoT B CrneynanbHOn Kamepe Uam ¢
NMOMOLLbI MHTEpdepomMeTpa.

KoaduumeHT 3BYKOMOrNOLWEHNA 3aBUCUT OT 4YacTOTbl Yria
3BYKOOTPaXXeHUs. 3BYKOMOr/OLLEHE MaTepuana 3aBUCUT OT CTPYK-
Typbl, 06beMa 1 XapakTepa nop; Npu 3TOM 60/bLIOE 3HAYEHWE UMEeEeT
06beM U1 cooblatowmecs nopbl. Mo3TOMy  3ByKOnoraowarwLme
maTepuanbl M3roTaBAMBalOT C OTKPLITOW MOPUCTOCTLIO U Pa3BUTOW
CTPYKTYpoi. OnTuManbHble pasmepbl nop 0,1-1mMM. KpynHble nopsbl
MOrNOWaT HU3KME YacTOTbl. YBMaXHEHME aKyCTUYECKMX MaTepua-
NOB CHWXXaeT KO3(MULMEHT 3BYKOMOI/OLLEHMS BO BCEX AMana3oHax
4acToT.

3ByKoOMornowarmLwme matepmanbl B YaCTOTHbIX fuanasoHax Mo
KO3(h(ULMEHTY 3BYKOMOI/IOLLEHNS MOAPa3LeNAoTCA: NepBblii Knacc-
6onee 0,8, BTOpOW Knacc -oT 0,8 go 0,4 n TpeTuii Knacc -oT 0,4 go
0,2. K 3htheKTMBHLIM 3BYKOMOTrIOWAOWMM MaTepuanaM OTHOCATCS
MANTbI HA OCHOBE MUHEPaNbHBIX M CTEKMSHHbIX BOMIOKHAX, FMMCOBbIe
n3genns.

BONOKHUCTbIE aKyCTMYecKue MNAWUTbl FOTOBAT MyTeM Mepeme-
LIMBAHUA MMWHepanbHOW BaTbl WM CBA3YKOLWMWX, B YaCTHOCTWU MNOMM-
BMHUNALETATHOM 3MYNbCUU C (heHoNOCNMPTaMM MeTOA4OM MOMMBKMN B
ycnoBusx Bakyyma. W3genus nocne (poOpMOBaHWA YNAOTHAKT MOf
npurpysoM, nofsepraroT TepmMoobpaboTke. 3aTeM NPoOU3BOAAT Mexa-
HUYecKyrd 06paboTKy C HaHeceHMemM MOKPOBHOIO [eKOpaTUBHOro
cnosi. B kauecTBe OCHOBHOr0 KOMMOHEHTA U3JeNuna CayxaT BOOKHa U
apyruve. TexHONOruUs MOMyYeHUs W3[enna cregytollas: rpaHynayms
MWHepanbHOM WAM Ap. BaTbl, NPUrOTOBNEHWE CBA3YIOLEro "
(hOpMOBOYHOI MacChl MyTEM MepemMeLlnBaHNS FpaHyn CO CBA3YIOLW UM,
thopMoBaHuMe M3Lennid, cylika u OTAenKa MOBEPXHOCTU - LUANGOBKA,
KannbpoBka ¥ nokpacka. [py 3TOM B KayeCcTBe CBA3YHOLLENO
MCNONL3YKT COCTaB M3 Kpaxmana, KapOOoKCWUAMETULEN0NO3bI,
O6eHTOHMTA, a TakXke BBOAAT rMApPOPOOU3MPYIOLLME U aHTUCENTU-
pytowmne fo06aBkM. Tak Kak Kpaxman ABASeTCsA MULLEBLIM MPOAYKTOM,
NPUMEHSAIOT MOMMMEP-MUHepanbHble  BsXKylive. Pasmep nauT OT
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300x300Mm go 900x 1000mm, TonwmHoin 15-100mm. CpeaHsas naoT-
HOCTb  MWHepaoBaTHbIX W  CTEKNOBATHbIX M/IMT  COCTaBNsET
50-250 kr/m , KoathduumeHT 3BykonornouwleHns 0,5-0,8. Ux
MCNOMb3YIOT B FPaXXAaHCKMX 34aHNAX C Liefbio 3aWnThl OT LLYMOB.

MAnTbl akKMUTPaH W  aKMWUNWUT BbINMYCKAlOT B pasMepax
300x300x20MMm, cpefHeit naoTHocTeo 320-360 Kr/M3, Koaggmum-
eHTOM 3BykKonorfoweHusa 0,2-0,8. JluueBasa MOBepXHOCTb WX OTAe-
NblBAOT B BUAE pPa3pyLUEHHOr0 W3BeCTHAKA. [1MTbl akMurpaH w
aKMUMNUT UCMOMb3YIOT B 0OLLECTBEHHbIX 3[4aHUAX C OTHOCUTE/IbHON
BNAXHOCTbIO A0 70% npu OTAenKe MOTOMKOB W CTeH. VX npukpen-
NAT K OCHOBaHUIKO OLICTPO W NIEFKO C MOMOLLbIO MeTaNINYecKnx
npotunei.

[ peBecHO-BONOKHUCTbIE NAUTLI BbIMNYCKaOT B BUAe nepgopu-
POBaHHOW wnM co3jaHueM 60po3fbl. Jluuesas CTOpoHa NAUT
OTLENbIBAIOT  K/IEEBbIMW  WIN  CUHTETMYECKUMU  Kpackamu. WX
BbiNycKatoT pasmepamu oT 1200x1200mm go 3000x1700 mm c TON-
WKMHOI 2-25 MM. CpeaHas nnoTHocTb nauT 200-250 kr/m3 Koadgu-
UneHT 3BykonornoweHus He meHee 0,3-0,4. MAnTbl UCNOMBL3YIOT B
KayecTBe aKyCTMYeCKOro v OTAE/I0YHOI0 MaTeprana B rpaXaaHCcKux u
KY/IbTYPHO- COLMANbHbIX 34aHUsAX.

a306eTOHHbIE NANUTbLI «CKNaKoNop» U ra3ocuINKaTo6eTOHHbIE
NAWTbl BbINYCKAKOT MAOTHOCTbI A0 350 Kr/mM3 B CyXOM COCTOSIHWUM,
NPoOYHOCTLIO NMpu cxXaTtum go 0,1 Mlla.

3 BCNyYeHHOrOo nepamTa W BAXKYLLErO U3 XXUAKOrO CTeKna uimn
CUHTETUYECKMX MOMMMEpPOB MOMYyYaloT 3BYKOMOr/oWwatline marte-
pranbl BbICOKOW 3hheKTUBHOCTH, NIOTHOCTLI250-500 Kr/m3.

K nepgopupoBaHHbIM aKyCTUYeCKUM MaTepuanam  OTHO-
cATCA 06NMLOBOYHbIE M3AENNA U KOHCTPYKLMM Ha OCHOBE MUHe-
panbHOW BaTbl, CTEeKN0BaTbl, MEHOMOMMYpeTaHa U fAp. MNOPUCTbIX
mMatepuasnoB. Hapy>xHas CTOpOHa akyCTMYeCcKOro mMarepuana 3akpbita
13 nephopupoBaHHbIX CTalbHbIX JINCTOB, TWUNCOBbLIX MNAUT, WU Ap.
3KpaHoobpasyrwmx ngennin. OHM 0TBEYAKOT TMIMEHNYECKM Tpebo-
BaHWSIM: OrHECTOWKMWe uAM TpyfgHocropaemble. Takue akycTuyeckue
NANTbI UCNONL3YIOT AN OTAENKN NOTONKOB U CTEH O6LLECTBEHHbLIX U
KYNbTYPHO-ObITOBbIX 3A4aHUIA.

AKyCTUYEeCKMEe TUNCOBble NAWUTLI BbIMNYCKAOT B Buge nepgo-
PUPOBaHHbLIX W XEeCTKOPeOpucTbIX u3genwit. uncoBble NAWTLI ap-
MUPYIOT C LUHYpamu M3 CTEKNOBOJIOKHA W MOAUBMHUAXIOPUAA, MO-

357



PUCTLIMW CTEKNSHHBIMU 3epHamMy 1 MNepauToM. BHYTpPU rMncosoro
JKpaHa npuknemsaeTca bGymara M ycTaHaBMBAKOT MWHepasoBaTHbIE
NAnTbl, MOKPLITOA (OoNbroin. OQPGEKTUBHLIM CUMTAKOTCA  ABYX-
CMOMHbIE aKyCTUYEeCKMe W3AeNuns, KOTOpPble COCTOAT C Hapy)XHOWA
4yacTu 13 NepopMpoBaHHOr0 FMNCOKAPTOHHOMO /INCTA U BHYTPEHHEN
CNON W3 HETKAaHHOro Martepuana WM GUNbTPALMOHHON 6Gymaru.
AKYCTUYECKUN-OTAE/IOYHbIE TUMCOBble MNTbl  W3roTaBMBalOT U3
MWHEpPaNoBaTHbIX  MANT, MOKPbITble (ONLIO W MPUKIEEHHOW C
BHYTPEHHE CTOPOHbI Gymaroii. BnaXHOCTb matepuana He MpeBbl-
waeT 8% Mmacce.

[na nonHoro nornowieHns 3ByKa MOBEPXHOCTb aKyCTUYeCKOoro
maTepuana AoNOSHUTENIbHO nephopupytoT He meHee 30%. Mpwn 3ToM,
KO3(PMLMEHT 3BYKOMOI/IOLLEHNS 3aBUCUT OT pasmMepoB U opm, yrna
M TNy6UHbLI OTBEPCTUIA.

B HacToAllee BpeMs, akyCTUUYECKME MaTepuasnbl, NPUMEHSEMbIE B
30aHNAX SBAAOTCA TUFPOCKOMWUYHBIMA U HECTOMKUMU BO BAAXKHbIX
cpefax. YBNaXHeHWe WX MPUBOLMT K CHUXEHWIO 3BYKOMOr/o-
LLaeMOCTU M LONTOBEYHOCTMU.

TepmocTOliKMe 3BYKOMOraowaruwme n3Lenns noayvarlT Ha
OCHOBE LUTane/lbHOro CTEKNOBO/IOKHA WM CYNepTOHKOro CTEK/O-
BO/IOKHA W CUHTETUYECKOro BshKyulero. CpefHas NAOTHOCTbL 25-65
Kr/m3, TennocToinkoctb -60... 450°C, Knacc M34enuin npeumyLLecT-
BEHHO MepPBbIi, BTOPOIA.

14.5.2. 3BYKOUN30NALNOHHbIE MaTepuasbl

3BYKOM30/IALUOHHbIE WM NPOKNAA0YHbIE MaTepuasbl WUCMOSb-
3YIOT C LEbio M30MSLUUM MEX3TaXHbIX MAAT W MEeperopofok oT
LUYMOB, KOTOpble 06pasytoTcs OT YAapOB M YaCTUYHOIrO MOr/OLLeHNS
Lyma B BO3[YLLHO cpefe .

HopMunpyeMble napameTpbl 3BYKOM30MSLUN OFpaXKAaloLwnxX KOHC-
Tpykuuin J, (6b) u ypoBeHb yAapHOro Lyma Haj nepekpbiTUem
Jy(fIB) oTmeuaroT MHAEKCOM WM30/5LMM BO3AYLLHOIO Wyma 1 onpege-
nseTca ¢ NOMOLLbIO rpatMKoB v Tabnuu, npmeegeHHbIX B CHulMax.

3BYKOM30/IALNOHHbIE CBOMCTBA CTPOUTENbHbLIX W3AeNMA U KOH-
CTPYKUWIA 3aBUCUT OT CTPYKTYpbl , Pa3MEPOB , Macchl , XXeCTKOCTH
BHYTPEHHEro COMPOTUB/IEHUS MaTepuana MPOXOXAeHWs 3ByKa WU OT
APYrux PaKkTopoB.
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3BYKOM30/1ALNOHHbIE CBOMCTBA M3AENUIA U KOHCTPYKUUIA B 3aBU-
CUMOCTU OT CTPYKTYpPbl MOTYT OblTb aKyCTUYECKM OLHOPOLHLIM K
HeogHOpPOAHbIM. K aKyCTUYeCKu OLHOPOLHBLIM 3BYKOW3ONSALVNOHHBIM
KOHCTPYKLMAM  OTHOCATCA KOHCTPYKLUMU C LeNbIM KonebaTenbHbIM
OBWXEHMEeM. MHOrOCN0HbIE 3BYKOU30MALMOHHbIE KOHCTPYKUMM, B
TOM 4YKcC/ie BO3LYLUHbIE CNIOW, COCTOAT U3 Pa3HOPOLHbLIX MaTepuasos u
3BYKOU30NALMOHHbIE CBONCTBA ObIBAIOT PasHbIMU.

3BYKOU30NALMOHHbIE CBOWCTBA aKyCTUYECKU OAHOPOAHbLIX U3fe-
NNIA 3aBMCUT OT MX Maccbl UM OMNpeAensieTcsi NMHWER AecATUYHOrO
norapugma, To ecTb U3MEHSETCS B Havane ObICTPO, 3aTeM MefNeHHee.
C uenblo yBENNYEHUS 3BYKOW3ONALMOHHLIX CBOWCTB OAHOPOLHbIX
mMaTepuanos cliefyeT yBenmumBaTb UX Maccy . bes yBenmueHns maccel
M30eNus MOXHO YBEe/MUYMBaTb 3BYKOU3ONALMOHHbIE CBOWCTBA MYyTEM
NCMNONb30BaHNA M3AeNWIA C MHOFOC/IOMHON CTPYKTYpOil. MHoro-
CNOiHbIE M3AeNUA C BO3AYLUHOM MPOCMONKON cunTaeTcsa apdeKTUB-
HbIM 3BYKOM30/ISILMOHHbIM MaTepuanoM. [1pyM 3TOM BaXKHOe 3HauveHue
NMeeT HU3Kas AMHammnyeckas mMmoaynb ynpyroctu sosgyxa (0,14 Mrlla)
Mo CPaBHEHMWIO C TBEPAbIMU MaTepuanamu. Hanpumep, MoLy/b yrpy-
roctn 6etoHa 5000-30000 MIMa. MopucTble MaTepuanbl B NPOCOVKe
UMerT MoAay/b ynpyroctu 5 Mla.

MeXXKBapTUPHbIe CTEHbI, pasfeneHHble BO3AYLUIHbIM MPOMEXYT-
KOM, a TakKXe MepekpbITUA C pas3fesibHbIM, NiaBalowmM noaom u ¢
pasfenbHbIM - MOTONKOM — SIBAAKOTCA  aKyCTUYEeCKM HeOLHOPOLHOM
KOHCTPYKUWMel (puc. 14.5).

Mp MOHTaXe aKyCTUYeCKM HEOLHOPOLHbIX KOHCTPYKLUIA,
o6pa3oBaHMe BO3AYLUHOW MNPOCMOWKA WX WUCMOMb30BaHUE 3BYKO-
M30NALMOHHBIX MPOKNafoK ABNAATCA LenecoobpasHbiMu. pu 3TOM
KOHCTPYKUMUM He [O/KHbl COEAUMHATLCA >KECTKO. Bo3gywHas npo-
CNoKa TONWMHON 1 CM MeXAy KOHCTPYKUUAMMW SBMSETCA 3KBUBA-
NEHTHbIM MO 3BYKOW3O0MIALUOHHBIM MOKasaTensM CBOWCTB 6eTOHa
TonwmHoi 10 cm. CnegyeT OTMETWUTb, UTO 3BYKOM3OMSLMOHHbIE
MPOKNafo4Hble MaTepuanbl paboTaloT NOCTOSHHO NOJ Harpy3KOW.

Mpoknagku B BUAe NONOChI ABMSETCA 6ofiee rpy3onogbEMHbIMU
Mo CpPaBHEHWUIO LEeNbHbIMWU MpOoKiagkamu. B cBA3n C Tem, 4TO 3BY-
KOM30MSLMOHHbIE MPOKNaAKU paboTaloT NOA MOCTOSHHOM — Harpys-
KON, MO WUCTEYEHWN BPEMEHM OHU MOryT AehOpMUPOBATLCS W CHU-
XaTbCA U30NALNOHHbIE CBOMCTBA.

359



3BYKOU30/ALMOHHbIE  MaTepuasbl

N WN30eNnns XapakTepusyrTcs BA3KO-

ynpyrumu  CBOCTBamMu n  au-

Hamuuyeckas Mopynb ynpyroctn (Eg)

He [Jo/pKHa npBblwats, 15, Mlla.

MopnCTO-BONOKHUCTbIE  3BYKOM30NS-

LUMOHHbIE MPOKNajoyHble MaTepuasbl

(MArkne MuHepanoBaTHble U CTEK/0-

Puc. 14.S. Cxema NpyMeHeHUs oo o usgenns) umeloT Eg 4o 0,5

3BYKOMoT/IoWatoLnX MMa, paspeliéHHas YfenbHasi Har-

MPOKNA/AOHHbIX MATEPMAos 1 pyska 0,002 MIMa; cpefHAa NNOTHOCTb

VISAENN B CTbIKaX nx 75-175 kr/m3. Mopncto- ry6kKoBble
BHYTPEHHMWX CTEH U

NPOKNagaKNn  AO/MKHbl  OblTb  U3roO-

MEXAY3TKHbIX NEPeKPbITUIA:
1-naHenb BHyTpeHHei TOBNIEHbl Ha OCHOBE TMEHOMIACTOB M

HecyLLel CTeHb!; pesvH ¢ Eqnopagka 1-5 MlMa.
2-NaHenb NepeKkpbITHS; fAethopmaTrBHOCTL 3BYyKOU30-
3-MoMocoBble UM LITYYHble JIALNOHHbIX |/|3,qen|/||7| paBHa CyMMe
Harpy>eHHble NepekpbITUs; yrnpyroctm BO3gyxa BHYTpU  Ma-

4-NnonoCoBbIE UMM LUTYYHbIE — Tepuana W YNpyroctu ckeneta MA-
HeHarpy>eHHble NPOKNagku.  Tepuana. OHun fethopmupyoTes
cnegyrowmm obpasom: msarkme matepuansl (M) € OTHOCUTENbLHOINA
CKnmaemocTblo 6onee  15%, nonyxectkne (IMXK) martepuansl
OTHOCUTE/IbHOW CXXMMaeMocTblo  5-10%, xecTkme (OK) -g4o 5% u
TBepable (T) - fo 0. XKecTKOCTb 3BYKOM3OMALMOHHbLIX W3LeNnii
3aBUCAT OT TONWMHBLI NPOKNAAKW M AUHAMWYECKOro MOAyns ynpy-
roctu  MmaTtepuana. OCHOBHble CBOWCTBA HEKOTOPbLIX 3BYKOM30-
NALMOHHBIX MaTepuanoB NpuBefeHbl B Tabn. 14.2.

OCHOBHbIE CBOICTBa 3BYKOM3O0ASALMOHHbLIX MaTepuanos. B
HacTosilllee BpemMA B MPOMbILUIEHHbIX 3[aHUAX B KayecTBe 3BYKO-
N30MIALMOHHBIX MaTepuanoB UCMOb3YIOT LEMEHTHO-CTPYXEUHble
NAnTbl, pasMelleHHble B CTa/lbHOM KapKace WM MeTanmyecKux
npogunax (TonwmHo 10mMm). Pa3melleHWe YMpPYrux BONOKOH B
Kapkace MmaTepuana XaOTMYHO YNy4yllaeT 3BYKOM30MALUWOHHbBIE
cBoicTBa n3genuidi. Tpu 0AMHAKOBOW MOPMCTOCTU U CTPYKTYPbl MOp
maTepvana, He3aBUCMMO OT (PU3UKO-MeXaHWYECKUX CBOWCTB WX, C
NO3ULMKN aKyCTUKN ABNAKOTCA 3KBUBAEHTHBLIMMU.
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Tabmua 14.2.
OCHOBHbIle CBOIiCTBa 3BYKOMOr/10LaloLL{MX MaTepmanoB

[nHamunueckuin
OTHocuTeNbHbIE AethopmaLm MOLV/Ib V-
CXKaTWs Nof, Harpy3Koi pyrgglm >|,'|pm
Haume- Cpega- HarpyéKe
HOBake - FHA MO4H/M2
matepua- nnoT- 2103H/m2 2102H/M2 (ot am-
nog 1 HOCT®, (npv menbl- (Npy 4nm- Terbib 2103 MO4
n3genun - Kr/m3 TaHWUAX B TeMbHbIX UC- p—— HM2  HM2
TeYeHNEe MbITaHUSX), HVISIX He
15 MnH)  He Gonee 6oree
MnuTbl n 80 01 0.4 0,55 4105 5,6105
MaTbl 100 0,2 0,50-0,52 0,65-0,7 (36- 7105
MuHepa- 150 0,06 0,45 0,6 4,5)105 8105
JIOBaTHble 5105
Ha CUHTE-
TUYECKOM
CBSA3YHOLLIEM
[Ope.ec-
HOBOMOK™ o5y 0,02 0,06 0,15 nos 12106
HUCTble
NAUTbI
KBapLieBbIit i
HECOK 1500 0,0 0,03 12106 -
Kepamsut, 300- (5,6-
wnak 600 00 003 9)106 -

3BYKOU30/ALUMOHHbIE IEHTOYHbIE W MO/IOCOBbIE MPOKMaAKN W3-
rotaBnmeatoT gnanHoin 1000-3000 mm, wupuHoi 100, 150, 200MM K
WITYYHble NPOKNafAKW B BUAE /iUCTa C pasmepam cTopoH 100, 150,
200 mm.

BONOKHMCTbIE 3BYKOM30MALMOHHbIE U3AENNA WU3roTaBNUBalOT B
BUAE PY/IOHA C MCMO/Ib30BaHUEM BOLOCTOMKON Gymaru, M/eHKu,
thonbrn n gp.

MonyXecTkne NAUTbl U MaTbl Ha OCHOBE MWHEpasibHON BaTbl W
CTeK/0BaTbl, MaTbl MPOLUMBHbLIE W3 CTEKNOBaTbl, APEBECHO-BOJIOK-
HUCTble NAWTLI, MEHOMNOMMYpPeTaHbl, MEHOMONUBUHUAXIOPUALI, Me-



3BYKOM30NALNOHHbIE  MaTepuasbl

N U3[enus XapakTepusyroTcs BS3KO-

ynpyrumm  CBOWCTBaMM n  au-

Hamu4yeckas Moaynb ynpyroctn (Ef)

He [Jo/pKHa npebiwaTth 15, MIa.

MopuCTO-BONOKHUCTbIE  3BYKOW30M5-

LUMOHHbIE MPOKNaf0YHble MaTepuassbl

(MArkne MuHepanoBaTHble W CTEKJ/IO-

Puc. 14.5. Cxema NPUMEHEHNA  garyy 0 n3nenns) umetoT Ef o 0,5

SBYKOMOTNIOLLAIOLLAX Mla, paspelléHHaa YyaenbHaa Har-

MPOKNAA0YHBIX MaTEPMANos 1 py3ka 0,002 MIa; cpefHsAs MAOTHOCTb

VI3ACTI B CTbIKAX nx 75-175 kr/m3. Mopucto- ry6kosble
BHYTPEHHUX CTEH U

NPOKNaAKN  [OMKHbI  OblTb  U3rO-

MEXY3TaXKHbIX NePeKPbITUIA:
1-naHeNb BHyTpeHHei TOBNIEHbl Ha OCHOBE MEHOM/AcTOB W

HecyLLel CTEHbI; pesuH ¢ Eanopsagka 1-5 Mra.
2-MaHesb NepekpbITUS; fleopmaTnBHOCTL 3BYKOM30-
3-NON0COBbIE WM LWITYYHble NIALMOHHLIX W3[ENUiA  paBHa CymMme
Harpy>XeHHble NEPEKPbITUS; ynpyroctn  Bo3fyXa BHYTPpU  Ma-
4-1M0N0COBbIE UM LUTYYHblIE  Tepuana W YNpyroctu ckeneta MA-
HeHarpy>eHHble NPOKNaAKW.  Tepuana. OHu gedopmupyroTcs

cnegylolwmnm obpasomM: MArkue matepuanbl (M) C¢ OTHOCMTENbHOI
CKnMaemocTbto 6onee  15%, nonyxectkne (IMXK) matepumansi
OTHOCUTENIbHOM CXXMMaeMocTblo  5-10%, ecTkue (K) -go 5% u
TBepable (T) - po 0. >KeCTKOCTb 3BYKOM3ONAUMOHHLIX W3Aenni
3aBUCAT OT TO/LWMHbI NPOKMaAKM M AUHAMUYECKOrO0 MOAyNs ynpy-
roctu  martepuana. OCHOBHble CBOWCTBA HEKOTOPbIX 3BYKOMW30-
NALMOHHbLIX MaTepunanos NpuBeLeHbl B Tabn. 14.2.

OCHOBHbIe CBONCTBa 3BYKOM30MALUOHHLIX MaTepuanos. B
HacTosillee BpemMs B MPOMbILUIEHHbIX 34aHUAX B KayecTBe 3BYKO-
M30MIALMOHHBIX MaTepuanoB UCMNOMb3YIT LLEMEHTHO-CTPYXXEeUHble
NAnTbl, pasmelleHHble B CTa/lbHOM KapkKace WM MeTanIn4yecKux
npounax (TonwmHoin 10mMm). PasmelleHWe YMPYrux BOJIOKOH B
Kapkace Matepuana XaoTUYHO Y/ayuywaeT 3BYKOW3OAALUOHHbIE
CBOWCTBa u3genuii. [pu 0gMHAKOBOW MOPMUCTOCTU N CTPYKTYPbI MOp
maTepuana, He3aBUCUMO OT (PU3UKO-MEXaHWYECKUX CBOMNCTB WX, C
MO3MLNN aKyCTUKMN ABAAKOTCA 3KBUBAEHTHBIMU.
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Tabnmua 14.2.
OCHOBHble CBOIACTBa 3BYKOMOr/oWatoLmx MmaTepmanoB

[JnHamnueckuin
THOCUTE/bHbI maLmm
OTHocuTeNbHble Aedopmall MOZYTb YTI-

CKaTWs Nof, Harpy3Koii DYTOCTH, NpW
Hanme- Cpeg- HarpyéKe

HOBaHne HAA
matepva- MAOT- 2 103H/M2 2102 H/Mm2 8.3,?:,43,"2

0B N HOCTb, (npu ucnbl- (Npw onu-
uspenuii - Kr/m3 (TgHI/IFIXB Tél‘lEHb'cll')](-ll/IC— TefbHbix 2103 104
uenbita-  HmM2  H/M2
TeUeHVE MbITaHWAX),

HUSIX He
15 MuH)  He 6onee 6onee
Mnntel n 80 01 0,4 0,55 4105 5,610’
MaThbl 100 0,2 0,50-0,52  0,65-0,7 (3,6- 710’
MuHepa- 150 0,06 0,45 0,6 4,5)10° 810’
/loBaTHble 510’
Ha CUHTe-
TUYECKOM
CBA3YHOLLEM
[Ope.ec-
HOBOJIOK-
HUCTBIE 250 0,02 0,06 0,15 MO6 1,2 K06
NNTbI
KBapLieBblii i
[ECOK 1500 0,0 0,03 12106 -
Kepamaut, 300- (5,6-
wnak 600 0 003 - 9)106 -

3BYKOM30/ALMOHHbIE NEHTOYHbIE W MO/IOCOBbIE MPOKNAAKN W3-
rotaBnmealoT gnnHoin 1000-3000 mm, wwupuHoin 100, 150, 200mMM u©
WITYYHblE MPOKMAAKM B BWAe fiucTa C pasmepam ctopoH 100, 150,
200 mm.

BOMOKHUCTbIE 3BYKOW3OMALMOHHbIE U3LENUS WM3rOTaB/MBalOT B
BUAE PYyNOHa C WCMOMb30BaHMEM BOLOCTOMKON 6yMaru, MIeHKu,
thonbru n ap.

Mony>XecTkne MAWTbl U MaTbl Ha OCHOBE MWHEpasibHON BaTbl U
CTeKN0BaTbl, MaTbl MPOLWMWBHbIE W3 CTEK/OBaTbl, APEBECHO-BO/IOK-
HWUCTble MAUTbI, MEHOMOAWYPEeTaHbl, MNEHOMOMUBUHUNXIOPULbI, Me-
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HONOMIM3TUNEHLI, MEHOPE3NHbl ABAAITCA 3(MMEKTUBHLIMU  3BYKO-
N30MALNOHHBIMW U3AENUAMMU.

Bubponornowatpouime matepuansl Ans 3awuTbl 0T BUOpaLum
CaHUTAPHO-TEXHUYECKMUX U  UHXEHepHbIX 060pyaoBaHWiA  U3ro-
TaBAMBAKT W3 JIMCTOBOM MnacTMacchl, POSbLIrOM30Ms, Pe3nHbl U ap.
MacTuK. O6bIYHO BMOMOrIOWAKLME MaTEpPUabl HAHOCAT Ha TOHKYH
MEeTa/IMYeCKY0 NOBEPXHOCTb.

[ns obecneveHns a(h(heKTUBHOCTU aKyCTUYECKUX MATeEpPUasnos B
30aHMAX U COOPYXEeHUAX CcnefyeT pauMoHabHO UCMNONb30BaTh
3BYKOMOT/OWAKLINe U 3BYKOU3ONAUMOHHbIE un3genus. Bbicokoad-
(DEKTMBHbLIM CMOCOGOM SBNAETCS COYeTaHUe 3BYKOWU3O0AALMOHHBIX
(3ByKOMOrnoWamwWmnx) 1 Ten1on3onauMoHHbIX (PYHKUMIA npu npu-
MEHEHWUW B 3LaHUAX U COOPY>KEHUAX.

KOHTpO/IbHbIe BONPOCHI

. KakoBa knaccudmkaumsa Tennon3onsunoHHbIX MaTepranos.

. OCOBEHHOCTU CTPYKTYpPbl TEMNOM30MALMOHHbIX MaTepPNasoB.
HeopraHuyeckune TenaoM30MALMOHHbIE MaTepUasbl.

. OpraHnyeckme Tennon3oNALNOHHbIE MaTepuabl.

. MuHepanbHas BaTa 1 MUHepanoBaTHble W3AENNs.

. CTeknoBaTa 1 CTEK/IOBATHble U3LeNNs.

. AcbecT 1 acbecTocogepxallue marepuansbl.

. AKyCTUYecKMe Matepuasbl N UX Knaccupukauums.

. 3ByKOMornowarlme martepuasnbl.

©O~NDUTAWN R

JononHutensHasa nuTepatypa

1.buceHos K.A., KacumoB W.Y., TynaraHoB A.A., Ypepb6aes
C.C. Nlerkue 6eTOHbl Ha OCHOBe 0€300XWrOBbIX LIEMEHTOB. -Af-
Matbl: «[binbiM», 2005,412 c.

2. Tennon3onsauMoHHbIe CTPOUTENIbHbIE MaTepuasbl: COCTOAHKE U
pa3BuTMe. Matepumanbl KoOH(epeHumm, -T «2008.

3. TynaraHoB A.A., Kamunos X.X. n gp. DHepro- u pecypco-
cbeperatollasi TEXHONOIUS TENIOM30NALNOHHLIX MaTepuanos. OO0
«CTpouTeNbHble MaTepuanbl - HayKa WM TEXHOMOrusA». -TallKeHT,
2008, 197 c.
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HopMaTuBHbIE LOKYMEHTHI

FOCT 4.209-79 CIIKI. CTtpouTensctso. MaTepuasnbl U U3genus
3BYKOMOrNOLWaroLine 1 3ByKOU30NALMOHHbIE. HOMeHKnatypa noka-
3atenei.

FOCT 5742-76 W3penvsa u3 s4encTbiX 6ETOHOB TEM/I0M301ALM-
OHHble.

FOCT 7076-99 Martepuanbl N n3genns CTpouTenbHble. MeTogbl
onpefeneHus TeNI0NPOBOLHOCTM.

FOCT 9573-96 [MAnTbl TENNOU30MSLUMOHHbIE U3 MUHEpPanbHOI
BaTbl HA CUHTETUYECKOM CBA3YIOLLEM. TeXHUYECKME YCI0BUSA.

FOCT 10174-90' MNMpoknafKun yrnaoTHAOLME NEHONOIMYPETAHOBbIE
[N OKOH U1 fiBepeid. TeXHUYeCKme yCnoBus.

FOCT 15588-86 NMnTbI MEHOMOMNCTUPO/bHBIE. TEXHUYECKUE YC-
noswus.

FOCT 17177-94 Martepuanbl U U3LeNNA CTPOUTENIbHbIE Tenso-
M30NALNOHHbIE. MeToAbl KOHTPONS.

FOCT 18866-93 LLlebeHb M3 AOMEHHOrO LWlaka Ansa npousBoj-
CTBa MWHepanbHOW BaTbl. TexHuuyeckne ycnosus. BsameH FOCT
18866-81

FOCT 20916-87 MNnnTbl TENNOU30MALNOHHbIE U3 MeHomnnacTa Ha
OCHOBE pPe30/ibHbIX (heHonoopmanbaeruaHbiX cMon. TexHuyeckue
ycnosus.

FOCT 21880-2011 MaTtbl MpOLWVBHbIE U3 MWUHEPaNbHOW BaTbl
TENMION30NALNOHHbIE. TEXHUYECKME YCNOBUS.

FOCT 22950-95 MAnTbl MUHEPANOBATHbIE MOBbILLIEHHOW XXeCTKO-
CTW Ha CMHTETUYECKOM CBA3YIOLEM. TeXHUYECKME YCN0BUS.

FOCT 23499-2009 MatTepuanbl MU U3genus 3BYKOU3ONALUOH-
Hble X 3BYKOMOr/OLWAloLWMNe CTpouTeNbHble. O6LMe TexXHUYecKune
yCIoBY.

FocypapcTBeHHble CTaH4apThl Y36eKkncTaHa
O'z DSt 686-96. CI1KI1. CTtpouTenscTso, matepuanbl U U3benus
Tennon3oNALMoHHbIE. HOMeHKNaTypa nokasarenei.
O'z DSt 743-96. Martepuanbl U W3Lenus CTPOUTENbHbIE Tenno-
N30MALNOHHbIe. paBuia NnpuemMku.
O'z DSt 748-96. Matepuasbl 3BYKOU30NALMOHHBIE U 3BYKOMO-
rnowarowe. Metogbl NCMbITAHWIA.
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TexHuueckue ycnosus (TSh)
TSh 64-16625423-02:2008. MaTbl  MpPOLWIMBHbIE  TeMNJa0MU30/5-

LINOHHbIE U3 6a3anbTOBOrO CynepToHKOro BOJIOKHa

TexHunyeckue ycnosus (TSh)
TSh 64-22104734-01:2009. MaTepuansl N30/1ALMNOHHbIE n3

. BcneHeHHoro nonnatuneHa «1ISOCOM».

OTaenoYHble U 061ULOBOYHbIE MaTepuanbl
TexHunyeckune ycnosus (TSh)
TSh 64-18569676-01:2010.0xpa npupogHas KOLWKMU3NICKOrO
MeCTOpOXeHNA

CtaHpgapt npegnpuatua (KSt)

KSt 64-00295521-20:2007. XoncTbl 13 6a3afbTOBOr0 CynepToH-
KOr0 BO/IOKHA
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MMABA XV

METAJ/ITMYECKUE CTPOUTE/IbHBIE MATEPUATbBI U
N3nENNA

KntoueBble cnoa: MeTann, cTalb, YyryH, Medb, LWHK, ON0BO,
CBMHeL, OpoH3a, /NaTyHb, aMlOMWHWA, cnnas, aTMocdepa-
CTONKOCTb, KOHCTPYKLUMNOHHbIE M3AeNns, 0T AEN0YHbIE U3LeNNs.

15.1. O6wme cBegeHuUs

MeTanimyeckume M3genns N KOHCTPYKLMU LLIMPOKO UCMO/b3YHOTCS
B CTPOMTENbHOM KOMMsiekce. MeTanbl MCMOMb3YTCA MPU YCUIEHUN
KOHCTPYKTMBHbIX YacTell 3A4aHWiA W COOPYXEHWA - (yHAAMEHTOB,
CTEH, Kpblll, KapKacoB W T.M., NPU M3rOTOBMEHWM HECYLUWX
MEeTa/INYeCKNX W HKeNe300eTOHHbIX KOHCTPYKUWA, MaTepuanos
MOKPLITUI, a TaKXe AN OTAENKM 3[aHWNiA C BHYTPEHHEA W Hapy>HOW
CTOPOHbI. MeTanibl OTANYaOTCS OT APYFMX MaTepuasioB BbICOKOM
MPOYHOCTLHD, MMACTUYHOCTLIO, fIEFKOCTHK MpU  TEPMUYECKON 1
XMMUYeckoi 06paboTke. MeTanibl UCMONL3YHOTCA B BUAE CMJIaBOB C
OPYTMMU MeTannaMu U HemeTannamu. MeTanibl NOAPa3fensaTca Ha
YepHble U LBETHble MeTalnbl. UepHble MeTanibl - CTafb WM YyryH
ABMAOTCA CnnaBamy >kenesa w yrnepoga. pu BBefeHMM B COCTaB
Xenesa [0 2% yrnepofa ob6pasyetcs ctanb, 6onee 2% yrnepoga
-YYTYH.

B UBeTHble MeTan/bl BXOAAT: MeAb, aNFOMUHWIA, MarHuid, TUTaH,
UMHK, HWKeNb, 0/T0BO, CBUHEL, 1 Apyrue. LIBeTHble MeTaibl B 3eMHOM
KOpe BCTPeYarTCsA PeLKo U COCTaBNSIOT 0kono 5% oT 06Lwero obbema
MPoOM3BOACTBa MeTana.

B cTpouTenscTBe M3 LBETHbLIX METa/IN0B U UX CNIaBOB M3rOTaB-
NNBAIOT NErKMe W CTOMKME K XMMWUYECKMM arpecCUBHbIM Cpedam
KOHCTPYKLMW, a TakkKe OTAENOYHble W apXWUTEKTypHble fetann (B
OCHOBHOM, Ha OCHOBE aIlOMUHUA).
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15.2. YepHble meTanbl

Mpy NonyyYeHWU 4YepHbIX MeTalIoB B KayecTBe Cblpbsi UCMOJb-
3yH0TCA Xefe3Hble pyfbl TaKMe Kak MarHeTuT, rematuT, NUposto3unT,
XpoOMUT. B cocTaB 4epHOro MeTanna KpoMe yrnepoga, B MaioMm
KOMMYEeCTBE BBOAAT KPEMHUI, MapraHeu, gocdop, cepy u T.0. MNyTém
BBEEHUA B COCTaB YepHbIX METANNOB Nerupyrowmx BeLecTB -
XpoMa HuKens, monubaeHa, antoMUHUA, Meau W T.N. BO3MOXHO
M3MEHEH UTb X CBOMCTBA.

UyryH. UyryH obpasyeTca nyTéMm BblAeNeHUA XKene3a U3 OKCUA0B
Xenesa B. B coctaBe uyryHa 93% »>kenesa fo 5% yrnepoja u B
pe3ynbTare AOMEHHOro npowecca HebO/bLIOE KO/IMYECTBO [06aBOK.
UyryH nogpasgenserca Ha 6enblid, cepbiii M cneuunanbHble BUAbI.
Benblii YyryH MMeeT BbICOKYH TBepaocTb M npoyHocTb (YD 4000-
5000 MMa), xpynok, Njaoxo nogaeTcs peske, TpyAeH B (hOPMOBaHUMN.
Benbiil 4yyryH WMCNONbL3YKT MpW MOAYYEHUN CTann W CMEeLManbHOro
uyryHa. Cepblii YyryH 06nafaeT MsArkoCTbH, TEKYYEeCTbi, W3HOCO-
CTOMKOCTbIO; NIerko 06pabaTbiBaeTCs, MCNOMb3YETCA A48 MOMyYeHUs
ANTbIX wn3gennii. CneunanbHble BUAbl YyryHa ABASKOTCA OLHUM U3
BMOB CEPbIX YYryHOB, UX MOAYYAKOT NYTEM TepmMoo6paboTKu npu
BbICOKOW TeMnepaType B TeUeHUU ANnnTeNnbHOro BpemeHmn (nopsgka 80
yacoB). [lyTeM BBefleHUS B COCTaB 4yryHa NerupyroLinx 4o6asokK u
mMapraHua KpemHus, ¢ochopa BO3MOXHO YBe/MYEHME €ero Mpou-
HOCTHbIX NOKa3aTesneil.

Ctanb. CTasb MOAyYalOT MO CMeuManbHOW TEXHOMOrnM NyTEM
yAaneHus U3NULWHENR YacTu yrnepoga v npumeceit. Ctanb nofyvaor,
B OCHOBHOM, croco6amu MnaBfeHWs B KOHBepPTepe, MapTeHe U
anekTponporpesoM. B cocTtaBe cTanu 6biBaeT fo 2% yrnepoga. Ctanu
No XMMWYECKOMY COCTaBy 6blBatOT: YrNepoaucTble W IETMPOBaHHbIE.
Yrnepoguctble cTany - 3TO CMAaBbl Ha OCHOBE Xefie3a U yrnepoga, a
TakXe MpuMeceil mMapraHua, KpemHus, cepbl U docdopa. B 3aBucu-
MOCTM OT npoLecca TBEP/eHNS OHWU NOAPA3LenstoTCs Ha CMOKOWHbIE,
MONYCNOKOWMHbIE U KUNALLKE.

JNlervpoBaHHble CTanu Nofy4varoT NyTéM BBEAEHWS B COCTaB CTa/n
HUKensd, XpoMma, Bofb(pama, Mefu, antoMuUHUA, MonubaeHa wu ap.
LBeTHbIX MeTannoB. CTanu 6bIBAOT HU3KOMErnpoBaHHble (40 2,5%),
cpefHenervpoBaHHble (2,5-10%) u BblCOKONernpoaHHble (6onee
10%). B 3aBucMmocTM OT 06n1acTM MPUMEHEHUSs, CTanum OblBaloT
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KOHCTPYKLWOHHbIE U CneunanbHble Ans npubopocTpoeHus. W3 KoH-
CTPYKLMOHHbIX CTaneid N3rotaBnmMBatOT CTPOUTENbHbIE KOHCTPYKLNW,
apmaTypy, a U3 cneymnanbHbIX CTaneil N3rotTaBmMBatdT OFHECTOWKME K
KOPPO3UIAHO-CTOMKNE KOHCTPYKUMK. CTanu, MO0 KayeCTBEHHOMY Mo-
KasaTento, ObIBAOT 00bIYHbIE, KAYECTBEHHbIE, BbICOKOKAYECTBEHHbIE U
0C000 BbICOKOKAY€ECTBEHHbIE.

15.3. OCHOBbI MPOM3BOACTBA CTA/IN U YyryHa

Mpou3BOACTBO YEPHOTO MeTassia ABMSSICb CIOXKHOW TEXHOMOTUEN,
YC/IOBHO COCTOWUT M3 fABYX 3TanoB. Ha MepBOM 3Tame W3 >Xefie3Hoi
pygbl MPOM3BOAAT YyryH M Ha BTOPOM 3Tane M3 u4yryHa no
crneunanbHOW TEXHONOrMM -cTanb. UyryH nonyyaroT B pesynbTare
NnaBfeHns B AOMEHHbIX MeyYax Xene3How pyabl C MOMOLLbIO KOKCa.

Ob6pasytoulasaca npu obxure Kokca, ABYokucb yrnepoga (C02)
npy NPOXOXAEHNN Yepe3 pacKaneHHbIA KOKC, 06pasyeTcs okcug yr-
nepoga (2CO) v npv BO3AENCTBUM €r0 Ha XXENe3HyH pyay obpasyeTcs
YyryH no oblLueli cxeme:

Pe203—»PessO—»FeO—»Fe

dnrcbl - M3BECTHAKW, AONOMUTHLI M MECHAHWKM MCMO/b3YyHTCA
A5 CHUXKEHUS TeMMepaTypbl MAaBAEHNs M3AWLWHbLIX MOPO4 U Ans
npeBpaLleHNs KOKCOBOI 30Mbl B Wak. [JoMeHHas neyb 06/1ML0BaHa C
Hapy>XHO CTOPOHbI METaNNMYECKON 060NOYKOA, a C BHYTPEHHel
CTOPOHbI OFHEYMNOpHbIM Kupnuyom (puc. 15.1), yepes BEPXHIOO YacTb
neyn, ¢ NMOMOLLbIO CMeLManbHOro MPUCioco6neHns, Mo ouvepeaun, B
neyb MOJAKT PyAy, KOKC W creuuanbHble Matepuanbl gas obpaso-
BaHWA LUNXTbI (htoca.

[na obecneyeHns BO3rOpaHMS KOKCA W3 HUDKHER 4acTu neuu
(ropa) nopg agaBneHnem MOAaeTCA ropsynii BO3AyX.

B HmKHei yacTu neun npu Temnepatype 900-1100°C, BoccTa-
HOBJIEHHAs1 YacTb Xefie3a COeANHSACL C Yrnepoaom, obpasyeT Kapbuyg
Xenesa. OTOT MpoLECC HasbiBaeTCA MPOLECCOM  YraepoamnsaLmm.
PacnnaBneHHbIn 4yryH, obpa3oBaHHbIi Mpu TemnepaType 1150°C,
MpOoTeKaeT B FOPH Meun.  PacniaBfeHHbI LNaK, UMEHLMNA HUZKYHO
MNOTHOCTb, 06pa3yeTcs Ha BEPXHEN YacTu YyryHa. Mo3Tomy 13 ropHa
Mo o4yepeau BbIMYCKAKOT CHadyafia LW/aK, 3aTem udyryH. M3 pacnnae-
NEHHOT0 YyryHa, C TMOMOLWbK CMeunaibHbIX YYTYHONUTERHbIX
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MaluH, (QOPMYHOT «YyLWKW» WM €ero B CheuuasbHbIX KOBLIAX
OTNPaBAAT B LieX MO NAaBNEHUIO CTa/N.

Puc. 15.1. Cxema JOMEHHOIA neyu:
1-WwaxTa, 2- KOMOCHUK, 3-NpMcrnocobieHne 3arpysku, 4-meTanmyeckas
060n04Ka, 5-thyTepoBKa, 6-UMnMHAPNYECKas YacTb neyn (camas LUMPOKas
4acTb), 7-HWKHasA YacTb, 8-0TBEPCTBUE 4151 yAaNeHNs Lwnaka 9-ropH,
10-uyryH, 11-oTBepcraune ana ypaneHus YyryHa, 12-tpy6a ans nogaum
BO3ZyXxa.
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Mpouecc nponsBoacTea cTanu. lNyTéM yMeHbLUEHUA B COCTaBe
yyryHa yrnepoga, KpemHus, MmapraHua, cepbl, ocgopa u T.M.
pasHbIMW crnocobamu nonyyaloT cTanb. B 3Tom npouecce cmecu
npespaLlatoTcs B LWAAK WM MOSHOCTLI0 cropatoT. MMpu nnaeneHum
CTa/i1, B KauecTBe Cbipbsi UCMOJb3YIOT YYTyH, a TaKXe KYyCKU CTaw,
(heppocnnasbl, XenesHy pyay W Qrwckbl. Huke, KOPOTKO npuse-
[eHbl cnocobbl NnaBneHus cTanu.

KOoHBEPTOpPHbLIWA cnocob. Mony4yeHne CTann No KOHBEPTEPHOMY
cnocoby CcoCTOMT M3 MNojaynM ropsyero CXaToro Bo3jyxa [Afis
npeBpaLleHns npumeceii B LWnak. KoHBepTep, cocyq W3 cTaniu, UmeeT
rpyLleBUAHYI0 POPMY, U3HYTPU 061MLL0BAH OrHEYMOPHLIM KUPMUYOM
(puc. 15.2). Mog BO3AeCTBMEM BO3AyXa, 060ralLLlEHHOr0 KUCNI0POA0M,
obpasyeTca okcupg xenesa (FeO). Kucnopog B mpouecce peakuuii ¢
OKCMAaMKn KpemHusa, MapraHua, octopa obpasyeT OKcuibl. ITK
OKCWAbl MpeBpawlalTca B Wnak wam cropatoT, a FeO BoccTa-
HaBNMBaeTCs A0 YmcToli cTanu. MonyyeHue cTanm No 3TOMy Clocoby
npogomkaetcs 15-30 MMH. COBpPeEMEHHbIA KOHBEPTEP MMEET eMKOCTb
nopsigka 600 TOHH. 3TOT cnocob NONYyYeHUs CTann ABNSETCA BbICOKO-
NPOM3BOAMTENIbHLIM WU 3KOHOMWUYHbLIM. HepocTaTkom 3T0ro cnocoba
SBNISETCA BBEAEHME BO3JyXa B COCTaB CTasu. 13 KOHBEPTEPHOIA CTanu
M3roTasnMBaloT MpPouAN, NINCTbI, NMPOBOMOKY U €€ UCMOoNb3yIoT B
CTPOUTENLCTBE.

MapTeHoBckuiA  cnoco6. Mo
aTomy crnocoby cTasb  nonyyaroT
MyTéM OMpPbLICKMBAHNA CMEeCb FOpto-
4yero rasa W Kucnopoga B Cne-
UManbHbIX MeYax YyryHa, >KenesHow
pydbl wiM meTannonoMa (BTOPUYHOE
cbipbe). B pesynbTate 3TOro npowecca,
B TeyeHun 4-8 YacoB BHavae
o6pasyetca FeO n BocCTaHaBNMBAETCA
O 4WACTOrO >Kenesa BHyTpeHHss
Kamepa MapTeHOBCKON Meun uMeeT
rOPU30OHTANLHYIO MOBEPXHOCTL;06bEM
neun coctasnget 1000 TOHH. BHyT-
PEHHAS YacTb Meuun (hyTepoBaHa OrHe-
YNOPHbIM Kuprnyom (15.3).

Puc. 15.2. Cxema KOHBepTOpa:
1-BpalLaroLmiisics rpyLue-
BUAHLIA cocyn, 2-pyTepoBKa,
3-0TBEpCTBME (hypM N5 nogaun
BO34yXa, 4-MexaHu3M MoBopoTa
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B npovuecce nnasneHns cTa-
nm no MapTeHOBCKOMY cno-
coby, nyTém BBefAeHMs (eppo-
Xpoma, (heppoBaHagua w Ap.
[06aBOK, BO3MOXHO MOMYYUTb
nernposaHHble ctanun. C  no-
MOLLbIO KOBLUA pacniaBfieHHY0
CTa/lb 3a1MBalOT B creuuanbHble
(hOpMbl,  U3rOTOB/IEHHblE U3
cTanum wan 4dyTyHa. W3 mapTe-
HOBCKOI CTanu W3roTaBanBaloT
KOHCTPYKUMM 1 apMaTtypy Aans
Xene3obeToHa.

JneKTponnaBfeHne SBASETCS YCOBEPLUEHCTBOBAaHHbLIM CMOCO-
60M MpU MOMYYeHWM CneumnanbHbIX Y BbICOKOKAYeCTBEHHbLIX CTasel,
0fHaKo OH TpebyeT 60/bLIOIO pacxoda 3NeKTposHeprun. Mo sTomy
Cnocoby CTaNlb PacnnasffloT C MOMOLLbIO 3NeKTPUYECKON Ayru uam B
WHOYKUMOHHBLIX 3neKkTponeyax. B KayecTBe CbIpbeBON  LUKXThI
NCNONL3YKTCA CcKpan (MeTannofnioM) W Kefe3Haa pypda, CTafb,
Nnosly4eHHas MapTEHOBCKUM M KOHBEPTOPHbLIM crnocobamu.

MonyyeHmne cTann No CNOCOOY 3MEKTPONNABAEHUA UMEET HU3KYIO
NPON3BOAUTENBHOCTL U BbICOKYH cebecToMMOCTb. B anekTponeyax
M3roTaBINBalOT CreuuabHble CTann - CpejHe W BbICOKONErmpo-
BaHHble, WMHCTPYMEHTa/lbHble, CTOMKME K BbICOKUM TemmepaTtypam,
MarHuUTHbIE 1 T.M.

Puc. 15.3. Cxema neun MapTeHa:
1-ocHOBaHwue, 2-060/104Ka,
3-pereHepaTopbl.

15.4. Buabl 1 CBOMCTBA YyryHa

/3-3a XMMMYECKOro COCTaBa M XPYNKOCTW YyTryHa, Ha ero OCHOBE,
nony4yarT TONbKO O0THOPMOBaHHbIe cnfaBbl. B 3aBMCMMOCTM OT BuAa
yrnepoga B coctaBe, KONMYECTBA NMPUMECE M CKOPOCTM OCTbIBaHUS,
nony4vatoT 6enbii UanM cepblid YyryH. Yrnepog B BUAE LEMEHTUTA
obpasyeT 6enblil, a B BUAe LEMEHTUTA W rpaduTa 06pas3yeT cepblii
YyTyH.

Benblil yyryH - cpefHe TBepAblii W NPOYHbLIA, OJHAKO OYEHb
XPYNKuit. OH 1UCMoNb3yeTca Npy NOAYYEHUN CTa/IM 1 yAapONpPoYHOro
yyryHa. B coctaBe 6enoro uyryHa C=2,8-3,6%; Si=0,5-0,8%;
Mn=0,4-0,6%. CneunancHo OTOENEeHHbIA YYTyYH WMEET C Hapy>XHOW
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yacTu Oenblii YyryH, a BHYTPEHHSS 4acTb €ro W3 Cceporo 4yryHa.
M3penns, Ha ero OCHOBE, MMEKT BbICOKYIO MPOYHOCTL U WU3HOCO-
CTOWMKOCTb.

Cepblil YyryH sBASIETCA CMNABOM XKefie30-KPeMHUR-yrneposa, B
ero cocrtaBe UMeeTcsi CMecb MapraHua, ocdopa v cepbl. CocTas
ceporo uyryHa: C=3,2-3,4%; Si=I,4-2,2%; Mn=0,7-1,0%, a konu-
yecTBO ¢hochopa n cepbl He MeHee 0,15-0,2%. Cepblii UyryH Map-
kupyetcsa: CY-10; CY-18; CU-21; CU-24; CY-25; CY-30; CY-40.
Linthpbl B Mapkax 03HayatoT Npefen MpPoYHOCTU NPU PacTsHKeHUU B
Krc/mm2.

MoanhnumpoBaHHbIA 4yryH 6biBaeT Mapok CY-30, CY-35, B
cocTaB BBOAUTCA rpatuT, heppocunukar, cunmkokansuuii 0,3-0,8%.
MnacTMyHOCTb, YAAPONPOYHOCTL, NOr0LOYCTOMUYMBOCTL TakKUX 4yTy-
HOB WMeeT BbICOKWMEe MokasaTenu. [pu BBeAeHWM B COCTaB Ceporo
yyryHa marHusa, B konuyectse 0,03-0,07% no macce, B npoLecce
KpucTanamsauuu rpaut 13 nnacTuHYaToli (opMbl NpeBpaliaeTcs B
lWapoBuaHyto  ¢opMy. T[1poOYHOCTb €ro BbICOKas, Y/Ny4lleHHble
(hopMyiolLMe CBOWNCTBA W3HOCOCTOWKME. PacnnaBneHHbI  Cepblit
YYryH MMeeT XOpOLUYH TeKy4ecTb, NIerKo MOAAAeTCHs MeXaHU4ecKoi
06paboTKe.

3 ceporo YyryHa usrotasnvBatOT KO/IOHHbI, ONOPHbIE MOAYLLKH,
KaHa/M3aLUMOoHHble TPpyObl, THOOGUHIKM MOKPbLITUA. B cTpomTenbcTBe
NErnpoBaHHbIE W  BbICOKOMNPOYHbIE MOAUMULMPOBAHHBIE YYTYHbI
MCMONb3YIOTCA B CneumanbHbiX MecTax. M3 yyryHa v3rotaBnusaroT
OTONUTE/IbHbIE PaAnaToOpPbl, BaHHbI, PELLETKMN, apXUTEKTYPHbIE feTau
W T.M. U3genus.

15.5. Bugbl 1 CBOMCTBA CTanu
15.5.1. Moangunkaumsa CTPYKTYpbl U CBOWCTB CTanu

Mpyn “CNonb30BaHNM B CTPOUTENIbCTBE CTaNbHbIX W Kene3obe-
TOHHbIX KOHCTPYKLMIA, CnefyeT yuuTbiBaTb WX 3KCMyaTalMOHHbIe
CBOWCTBA. M3MeHeHMe TemnepaTypbl W BNAXHOCTM Cpefbl OTpu-
LaTeNbHO BAMAIOT Ha CBOWCTBA cTann. B Takoi cpefe cCTanb
3ap)XaBeeT, CTapeeT, Pe3K0 YMeHbLUaeTcs NAacTUYHOCTb U YBe/u-
YMBaeTCA ero ycrtanoctb. [ns MpeaoTBpalieHnss Takux oTpuua-
TeNbHbIX SABMEHWI, COCTaB CTanu MOAUMULMPYETCA CRefytowmnmMm
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cnoco6amu: B COCTaB pach/aB/ieHHO CTanu BBOAAT Kapbuabl, HWT-
puabl, okcugbl (Cr:03; FejOj; Al:Os 1 T.M.); BBOAAT Nervpyrouime
3feMeHTbl; CTanb o006pabaTbiBalOT TEPMUYECKUM U TepMOoMeXa-
HU4YeCKUM criocobamu.

Nervpyrowmne 3neMeHTbl B COCTaB KOHCTPYKLMOHHOW cTanu
BeogAT Cr 0,8-1,1%; Ni-0,5-4,5%; Si-0,5-1,2-%; Mn-0,8-1,8-%. [Ons
NernpoBaHns cTann B e€ cocTaB [J006aBNAKT B MaioM KOMM4YecTBe
BaHaAuiA, MONNBAEH, TUTAH U Ap. 3NeMeHTbl. Jlernpyrowme snemMeHTbl
B COCTaBe CTan 06pasyltoT MeSIKO3epHUCTYHO CTPYKTYpY M Pesko
yAyudllaloT eé CBONCTBA; 3PGEKTMBHbIE CMOCO6bLI TEPMO U TEPMOME-
XaHWYEeCcKOn 06paboTKM: 3aKasika, OTMYCK, CMArYeHWe W HOpMasu-
3auus.

3akanka cTaaM COCTOMT M3 npouecca nporpesa eé npu Temne-
patype 800-900°C M Hemeg/sieHHOM OCTbIBaHWM B BOAE WU Macre.
Mpwn 3akanke yBenn4ymBaeTcs TBEPAOCTb M MPOYHOCTb CTanu, 04HAKO
YMeHbLUaeTcs e€ yaaponpoYHOCTb.

OTnyck ABNAETCA NOCNeaHei onepaumeil TepMoobpaboTKK cTanu
M ynydwaeT eé cBoilcTBa. OTNYCK COCTOUT W3 CleAytowmx
MpoLLeccoB: CTanb Moc/e MPOKaJK1 MOAOrpeBatoT Mpu TemmnepaType
200-350°C, BblaepXMBaKOT NpW 3TON TemnepaType M MefAneHHO Oc-
TYXalT Ha Bo3gyxe. OTNYCK yMeHblUaB! BHYTPEHHee HamnpsikeHue B
CTann 1 NOBbILIAET CONPOTUBAEHUE Pa3pPYLLEHUIO.

OTXMUr cTaiMm O03Ha4yaeT pas3orpeB eé [0 OonpejefieHHol
TemnepaTypbl, U30TEPMUYECKUIA MPOrpeB WU Mef/IeHHOe OCTbIBaHME.
Mpn 3TOM TBEPAOCTb CTa/IM YMeHbLUAeTCs, a YfAeNbHas yaapHas
BA3KOCTb YBE/IMUMBAETCH.

Hopmanusauus SBNSETCS OAHUM W3 BWAOB CMSATYEHWS CTasu.
CTtanb pasorpeBaloT A0 TemnepaTypbl HWXe TemnepaTypbl 3aKanku,
npu 3TON TemnepaType BblAEPXXMBAKOT OMpefeNeHHOe BPeMsl U OC-
TYXaloT B BO3AYLLHOW cpede. B pesynbTate npouecca Hopmanusaumm
yBeIMUYMBAETCS TBEPAOCTb, MPOYHOCTb M YAAPONPOYHOCTb CTa/N.

15.5.2. Bupgbl ctanu

Yrnepoguctole ctanu. B 3aBucmmocTtu OT Konuyectso FeO
NPOU3BOAAT 06blYHbIE W Ka4YeCTBEHHbIe BWAbI YIEPOAUCTON CTanu.
Mpu codepxaHun FeO B MUHUMANBLHOM KOAMYecTBe obpasyeTcs
cnokoiiHass cTtanb (CI), B cpeAHeM KONMYeCTBe-NOMYyCMOKOWHas
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ctanb (MC) 1 npu MakcumanbHOM KonmdecTBe-kunsawasa ctanb (KI).
Mpoctaa yrnepogucraa cTanb, MO rapaHTUM KayecTsBa, MOA-
pasgenserca Ha rpynnel AB, n B. VIx mapkupytoT B Buge C1l, C12,
Ct13, C14, C15, C16. C Yy4yéTOM CTENEHN CHWXEHWUS OKCUAOB U ra-
paHTUN KauyecTBa YrnepoAucTol cTanuM Mmapkupytotca B Buge A CT
3CP,BCT4MC,BCT3KMNwnuta  Cranm rpynn A, b, B cooTBeTcCT-
BEHHO UMEIKT rapaHTUu Mo MexXaHU4eckKUM, XUMUYECKUM W MEXaHo-
XMMUYeCKMM cBoicTBam. CTanb C HW3KWMM COAepXXaHueM Yyrnepoga
MMEeeT BbICOKME MOKasaTenu Mo NAacTUYHOCTM W YAApOMNpPOYHOCTM.
Mpu yBenuueHMM KoNMYecTBa Yriepoga B COCTaBe CTaju, OHa
CTAaHOBMTCA XPYMKoiM W TBepAoW. Kputepuii OLEHKM KauecTBa
YIrNepoaUCTbIX CTaneil BbIpaXaeTCA MPOYHOCTLHY, TEKYYEeCTbi Mnpwu
PacTsHXKEHUN 1 OTHOCUTENLHOM yanuHeHun ux (15.1 Tabn.).

Tabnmua 15.1.
MexaHW4YeCcKne CBONCTBA YINEPOANCTbIX CTanei
00bIYHOTO KayecTBa

Mapku cTaim Mpepen Mpegen OTHocuTenbHOE
rpynnst A MPOYHOCTM Npu TeKyYecTu, yheneHeHve, %
pacTaXKeHWN, MMa
MTlla
Crl 320-420 - 31-34
Cr2 340-440 200-230 29-32
Ct3 380-480 210-250 23-26
Cr4 420-540 240-270 21-24
C15 460-600 260-290 17-20
C16 He 60nee 600 300-320 12-15

[na cTpouTenbHbIX KOHCTPYKLUMIA MCMOMb3YHTCS BUAbl CTanu
B Ct 3cm (MC) n B C1 3IMC. B nx coctaBe COAEPXUTCH: Yrnepog
0,14-0,22%, mapraHey, 0,4-0,65% n kpemHuii 0,05-0,17%.

Ha ocHoBe yrnepofucTbiX CTajiell U3roTasiuBatOT CTPOUTENb-
Hble KOHCTPYKLMWMW, pe3epByapbl, OMNOPbl NIMHWIA 3neKTponepegay,
Tpy6ONpoBOAbl, apMaTypbl U CETKU AN1A Kele306eTOHHbIX KOHCT-
PYKLWIA.

JlernpoBaHHbIe cTanu. B cTpouTenbHOM KOMIM/EKCE, B OCHOB-
HOM, WCMONbL3YHT HU3KONErnpoBaHHble cTann. B cocTaBe Takux
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CTaneil KonmyecTso yrnepoga He npesbiwaeT 0,2%, B NPOTUBHOM
Clyyae yMeHbLUaeTCs nNaacTUYHOCTb, KOPPO3WiiHas CTOWKOCTb, a
TaKXXe YCNOXHSAETCS NPOLECC CBAPKMU.

BbICOKOKa4eCcTBEHHbIE CTann MO rapaHTUMPOBAaHHbLIM CBOMCTBaM
nogpasgenstotcsa Ha 15 kaTeropuid. Slermpytoline o6aBkm ynyyiaroT
CBOICTBA CTaNn CnefyowMm 06pa3omM: MapraHel, - NPOYHOCTb, TBep-
[OCTb, M3HOCOCTOMKOCTb CTanu; KPEMHWA WM XPOM - MPOYHOCTH U
OFHECTOMKOCTb; Meflb - KOPPO3WiAHYI CTOWKOCTb; HUKEb - yAapo-
NPOYHOCTb, Y[AENbHYK YyAapHYk BA3KoCTb. CTasb, flernpoBaHHas
HUKeNnem, XpOMOM U Mefibl0, UMEET BbICOKYH MNACTUYHOCTb, XOPOLLO
cBapuBaeTcA. Ha e OCHOBe W3roTaBAMBAKOT CTPOUTENbHbIE KOH-
CTPYKUMW ANS TPXKAAHCKMX W MPOMbILIEHHbIX 3[4aHWIA, NPOMeTHbIE
CTPOEHMS MOCTOB M T.1.

Mpn M3roTOBAEHWM METaNNNYECKUX KOHCTPYKUWUA MCMOMb3y-
H0TCA HU3KOYTNepOAUCTbIE U HU3KONErMpoBaHHble cTann Mapok B CT
3cnb, 10XCHA, 15XCHA, 09I2C, 10r2C1 v gp. B cocTas cpefHe n
BbICOKONErMpOBaHHbIX CTaNeil BBOAATCA Jerupyrolime [ob6aBKu:
XPOM-HUKeNb, XPOM-HUKe/b-MapraHey,. 9TW CTalM UMEKT BbICOKYHO
KOPPO3NIAHYH0 CTONKOCTb B arpecCUBHbIX YCMOBUSIX.

15.6. CtanbHble nsgenns
15.6/1. TeXHONOrnsa N3roTOBMEHUA CTaNlbHbIX U3JeNni

MpokaT. 9TMM cnNocobom W3roTaBAMBaOT MNPOUINPOBAHHbIE
cTanbHble n3genus. Mo sToMy cnocoby cTanb NPOXOAMT MeXAy po-
NUKamu NPOKaTHOro cTaHa 1 npuobpeTtaeT npodunb n3genus. Mpokat
CTa/in OCYLLEeCTBAAKT B TOpPAYEM WU XONIOAHOM COCTOsHUK. B
npouecce Mpokata CTafbHas 3aroToBKa YA/IMHSETCH, CXKUMaeTca u
yToHuaeTca. TyTéM ropsyero npokaTa W3roTaBAMBalOT W3Aenus
KPYrnoro, KBajpaTHOrO W Yrj0BOr0 CeyeHus: TpyObl, LUBENSEPbI,
[BYTaBpbl, NpouAMpoBaHHyl0 apmaTypy. MNpu cnocobe X0NogHOro
npokaTa cTaNnbHble 3ar0TOBKWU, NPOXOAAT Yepe3 0TBepCcTUa (PUnbepsl),
yToHuatoTcs. Mo 3ToMy cnocoby M3roTaBavMBalOT MPOBOJIOKY, TPY6bI
Manoro fuameTpa u T. N. n3genus.

O6paboTka mMonoTom. o 3TOMy €rnocoby pacKaneHHyl CTab-
HYl0 3aroToBKY 00pabaTbiBatOT C MOMOLLbI0O MOMOTKA U NpUAalT e
onpegeneHHyto qopmy. [pumeHsss 3ToT cnocob K3roTaBnMBaroT



60N1Tbl, aHKepbl, CKOObI, W T.N. CTanbHble W3genuns. HepgoctaTkom
3TOro crnocoba SABAAETCA CNOXHOCTb MNOMYYEHWUS W3LeNniAi TOYHOTrO
pasmepa.

Ll TamnoBKa fBAseTCA CMOCOGOM A/ M3TOTOB/IEHUS CTa/lbHbIX
n3gennii TOYHOTO pasMepa M MO CYTWM CUYUTAETCs BapUaHTOM
006paboTKM MeTanna MOMOTKOM. Mo aTomy crnocoby cTanbHas 3aro-
ToBKa (NWCTbI) NofA yAapoOM MOJIOTKa pacTsirmBaeTca uM npuobpeTaer
(hopmy witamna.

Mpn npeccoBaHWMW CTafbHas 3ar0TOBKa, NPOXOAs Mof Aasre-
HWeM 4Yepe3 cneuuasnbHble OTBEPCTUS MNpUOGpeTaeT OMpejeneHHyo
thopmy.  OTdopmMOBaHHbIE ¥ NPOKATUPOBAHHbIE 3arOTOBKU CyXaT B
KayecTBe nonyabpukatHoro marepvana. Crnocobom npeccoBaHUs
M3roTaBNUBalOT CTaNbHble PaCOHHbIE NPOGNIN Pa3HOIO CeYeHMs.

MpodunnupoBaHne B X0NOAHOM COCTOSSHUK. 10 3TOMY Cnocoby
CTaNbHOM NNCT Ha NPOKAaTHOM CTaHe M3MeHseT OopMy, U U3 3TUX
ANCTOB nonydvatotea npounn. C MOMOLWbHD  CheuuanbHbIX [a-
OUNbHBIX CTAHKOB W3roTaBMIMBAIOT CTEPXHWU KPYr/0ro CeYeHus U
BbICOKOMPOYHYH apMaTypy.

15.6.2. Bugbl cTanbHbIX n3genuii

3 cTanu usrotasnmBaloT paBHOGOKME U HEPABHOOOKME YrOMKU C
WnpuHOM nonky 20-250 MM, U WBeNnepbl BbICOTOW CTeHoK 50-400
MM W LWWPUHOK nonok 32-115 MM. W3rotaBaMBalOT 006blYHbIE
[BYTaBpbl BbICOTOW CTeHOK 100-700 MM, C LIMPOKOW MONKOM
pasmepom 1000 mm (puc. 15.4). B cTpouTeNlbHOM KOMMeKce M3
KPYrioi cTann W3roTaBAMBalOT apMmatypy [AA8 >Kene3o6eTOHHbIX
KOHCTPYKLUIA, U3 CTaNibHbIX MPOKATOB KBaJpaTHOro CeYeHUs M Nonoc
M3roTaBAUBAIOT Pas3/INYHbIe METAN/IMYECKNE U3LENUA U KOHCTPYKLNN.

V3 npodmnmpoBaHHO CTann U3roTaBAMBatOT KapKachl, epMbl,
6anku AN Kpbil, MOCTOBbIE CTPOEHUS U AP. KOHCTPYKUUW 34aHWI 1
COOPYXXEHWIA.

CnocoboM npokata CTa/ibHble IMCTbl NPOU3BOAAT B CMEAyHOLLINX
pasMepax: TONICTble CTa/lbHbIE NCTbI LWKMPUHOA 600-3800, TONLWNHONA
4-160 MM, TOHKME CTasibHble NUCTbI WKUPKHOI 600-1400 1 TONLLMHOI
0,5-4 MM, wupuHoin 510-1500 u TonwmHoW 0,5-2 MM 1 ap. U3genws.
N3 TOHKOro cTasbHOro nucTa W3roTaBAUBAOT U3fenus rogpu-
POBaHHbIE BO/IHUCTbIE Y aTMOCHEPOCTONKME OLMHKOBaHHbIE INCTLI.
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Puc. 15.4. CopTameHT CTaneii, NosyyeHHbIiA crnocobom npokara:
a) paBHOGOKWMIA Yronok; 6) pasHOBOKWMIA Yronok; B) LUBENNep; r) ABYTaBp;
[1) MOAKpPaHOBBIV PenbC; €) KPYrblid; X) KBagpaT; 3) N0oca; 1) LMyHT CBas;
K) JINCT; N1) peLeTyaTblii; M) BO/Ha.

CBapkoii cneuuanbHbIX CTalnbHbIX fINCTOB W3rOTaBAMBAKOT
Tpy6bl AvametpoMm 50-1620 mMMm. 3TU TpyObl UCMONL3YKOTCA MpU
CTPOUTENLCTBE MAarncTpasnbHbiX TPy6OMpOBOLOB A5 TPaHCNOPTU-
POBKM rasa, He(hTu, BOAb! W ropsyein Bogbl. V3 cTann n3rotaBnmBaloT
rsosan, 60nTbl, Waibbl, WYPYNbl, BWHTbI, CKOOblI, ABEPHblE U
OKOHHbIe 6/10KM1, PYUKKN, CAHUTaPHO-TEXHUYECKME U Ap. U3LeNus.

15.6.3. CTanbHaa apmaTypa 4714 Xene3o6eToHHbIX
KOHCTPYKL Ui

Mpy M3roTOBNEHUW XeNne306eTOHHbLIX KOHCTPYKLMIA MCMOoMb3y-
eTCsA CTepXXHEeBasA, rnafKo-npoBOa0YHas, NePUOANYECKOro Npouns u
npsgesas apmatypa (puc. 15.5). ApmaTypy M3rotaBnvMBaroT U3 HWU3KO-
YrNepoanCTbIX W HWU3KOME» UPOBAHHbLIX CTaneid MOBbILEHHOW MpoY-
HOCTM, CMOCO60OM MPOKanKu, NyTEM XONOAHOrO WM ropsyero pacts-
XeHnsa. B Kene3oBeTOHHbIX KOHCTPYKUMAX WCNOMb3yeTCA CTepX-
Heas Tuna A-1V-A-VI; At-1VC(K)-At-VIC(K); npsBonoyHas Tuna
B-11, Bp-11 n npsagesasa K-7 n K-9. O6bI4YHO, B XKeNe306eTOHHbLIX KOH-
CTPyKUMAX apmatypa u3 ctanu mapok A-l, A-Il, A-Ill, Bp-l unc-
nosb3yeTcs B NpeLBapuUTeNlbHO HamnpshKeHHOM coCcTosHMU. B cocTaBe
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apMaTypbl NpeABapuTENIbHOTO HANPSXKEHUS UMEKOTCSA CMOXHbIe NErn-
pyloLine BELLECTBa, [O/KHbI 6biTb TEPMO U TEPMOMEXAHWNUYECKM
06paboTaHHOM, HOPMaIM30BaHHOWN W OrMYLWEHHOW Npu TemnepaTtype
600-650°C.

Puc. 15.5. Buabl apmatypbl: a) rnagkas crepxeHesas; 6) rnagkas
MPOBO/IOYHAS; B) ropsiueKkaTaHHasi NepUoAMHEcKoro npoduns; r), ) npsam
13 NPOBOJIOKK; €) XONOAHOCN/IOLLEHHAS; XK) CBapHas CeTKa.

Mpy BBefeHUM B COCTaB CTanM Nervpyrowmnx fo6aBoK - Xpoma,
mMapraHua, KpemHus, Megu, docgopa, aftoMUHUA 1 T.0., NpU TEPMO U
TepMOMEXaHWYeckoih 06paboTKe yay4ylwalTca e& MexaHWMYecKue
CBOWCTBA W CTOMKOCTb B arpeccuMBHbIX cpefax. pegen npovyHoOCTU
Mpy pacTsHXKeHUU apMaTypHOW CTanu MMeeT BaXKHOE 3HayeHue, Mo-
TOMY 4YTO apmaTtypa YKNafblBaeTCs B PacTAHYTYH 30HY >Kese3o06e-
TOHHOWM KOHCTpYyKUuu (Tabn: 15.2).

Tabnmua 15.2.
XapaKTepucTuka CTanbHOM apMarty pbl

Knacc Mapka [JunameTp, HopmatuBHble nokasarenu
apma- cTanm MM Mpegen Tekyyectn  HopmartusHoe
Typbl He MeHee MIMa,  CONPOTUBNEHME
paspbiBy MlTa,
He MeHee
A-l C13cn3 6-40 240
A-ll Bctben2 10-40 300 -
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A1l 10T 10-32 300

351C 6-40 400

2512C 6-40 400
A1V 80C 10-18 600

20xI2L} 10-22 600
A-V 23x2r2T  10-22 800
AT-IV 10-25 600
AT-V 10-25 800
AT-VI 10-25 1000
B-1 35 : 550
Bp-H 35 : 550-525
B11 3-8 : 1900-1400
Bp-T 3-8 : 1800-1300

15.7. LiBeTHble MeTabl

B cTpouTenbHOM KOMMJEKCe, M3 4ucna LBETHbIX METansos, B
LIMPOKUX AMana3oHax MCNofb3yeTcs afloMUHWIA. ANOMUHWIA 06na-
[aeT BbICOKOW MPOYHOCTbI, MNAACTUYHOCTBIO M CTOWKOCTHIO B ar-
PECCUBHbIX cpefax. JIerkocTb BO3MOXHOCTU 06pa3oBaHus CMNJaBoB C
ApyrumMn metannaMu SIBASETCA ero rnaBHbIM NpeumyLlectsom. Mefpb,
MarHuil, TUTaH, HUKeNb, 0/I0BO, CBUHEL, U ApPYrue LBEeTHble MeTaifbl
MCMONb3YOTCA NPU NONYYEHUU KOMMOHEHTA CMNIaBOB U NerupyoLwmx
[06aBoK. CnnaBbl, Ha OCHOBE pefKUX LBETHbIX MeTansoB, WUCMOJb-
3YIOTCS Ha creunanbHbIX CTPOUTENIbHbIX 06beKTax, Npu pecTaBpawuuu
NamMATHUKOB apXUTeKTypbl. LiBeTHble MeTanibl pefKo MCNoMb3yTcs
B YMCTOM BWJe, TaK KaK WX MPOYHOCTb W TBEPLOCTb He OTBeyaeT
Heob6XxoaMMbIM TpeboBaHMAM.

ANOMUHWIA 1 ero cnnaebl. ANIOMUHNIA CepebpncTo-6enblin me-
Tann nA0THOCTbKO 2,7 r/cmM3 TemnepaTypoii nnaBneHus 658°C,
npoyHocTbto 10 MIMa. B BO3ayLIHON cpefe MOBEPXHOCTb allOMUHNUSA
cTapeeT, 06pa3oBaHMe €ro OKcuia 3aluuiaeT OT BO3LENCTBMSA
arpeccuBHbIX cpef. NyTém BBefleHNs B COCTaB aflOMUHUA, B Ka4ecTBe
nervpyrwowmnx fo6aBokK - Mefu, 0/10Ba, MapraHua, MarHus, >Xenesa,
XpoMa, 6epunnuns, ynyyllaTcs ero CBOncTaa.

MpoYHOCTb aNtOMUHKSA YBEIMYMBAETCA CMOCO6aMM MNACTUYECKON
JedopMaLmm, NPoKanku 1 ctapeHus. ANIOMUHNEBLIE CNaBbl ObIBAIOT
AehopMaLMoHHble U (POPMOBOYHbIE. [eOpPMaLMOHHbIA antoMUHWI
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nofpasfensieTcs Ha TepMOYNPOUHEHHbIA U HEYMPOYHEHHbIN Buibl. B
TEPMOYNPOYHEHHbIE a/lOMUHUEBbLIE CMNJIaBbl BXOAAT CM/aBbl: afloMu-
HWUA-MarHWUii-KPeMHWUIA, antOMUHWUIA-MeAb-MarHuii 1 aNtoMUHUA-LMHK-
MarHui; B HEYMPOYHEHHbIE antOMWHMWEBLIE CM/aBbl BXOAAT: alOMU-
HUA WU ABYXKOMMOHEHTHbIE CMAaBbl-alOMUHUIA-MapraHewy, 1 antoMu-
HWi-MarHwin.  lMonydyeHHble TakuM 06pa3oM  AOpantOMUHUEBbIE
cnnaBbl 001afaloT BbICOKOW MPOYHOCTLIO 6Gnarogaps Meau, OfHAaKo
MNacTUYHOCTb M KOPpO3uiiHas CTOMKOCTb 3TUX CMIaBOB YMEHbLUA-
eTca. [na ynydlleHus CBOMNCTB a/llOMVWHUEBBIX CM/1aBOB B €r0 COCTaB
BBOAAT XMMUYECKNE 31EMEHTbI - XPOM, BaHaAWi, TUTaH, LMPKOHWI 1
Lpyrvie nervpyloLlme BeLLecTBa.

TexHWYeCcKUin antoMuHUn  Mapkmpyetca A, AL 1. 3gech,
A-antoMuHniA, [-cnnae Tuna AOPaNOMUHKWIA, |-KOAMYECTBO antoMu-
Hus B cocTase cnnasa (B AL cogepxutca 98,8% anomuHus, B ALl
1-99,3% antomMunHKA). BbICOKONPOUHbIV aftoMUHUIA MapKupyroT B95,
B96; hopmoBoYHbIN-AK6, AK8. 3aech Undpbl 03HAYatOT KOIMYECTBO
Nervpyowmx Bewwects B %. TepMUYECKU HEYNPOYHEHHble antomu-
HMeBble cnnasbl Mapkupytotca ADIM; AMuM; AMr 2M; AMr 2H2.
3aecb, M- markuii, Mu- mapraHeu, Mr2- marHuii B konm4yecTtse 2%.

Mapky antoMUHWEBBIX CMaBOB MOryT OTpaxarbCs B Lugpax:
1915, 1915T, 1925, 1935T. 3gecb nepsas uugpa 0603Ha4aeT OCHOBY
cnnaea, TO €CTb aJOMUHWIA, BTOpas LUMdpa - KOMMO3ULMIO KOM-
MOHEHTOB, NocnefHue fABe uMdpbl - NOPALKOBble HOMepa crjasa B
CBOEI rpynne.

3 antoMyMHMEBBIX CMNaBoB, CNOCO60M npokaTa, M3roTasnvBaloT
LUBENNEPbI, ABYTaBPbI, YIONKW, TNagKue U BOMIHUCTbIE NIUCTLI, TPYObI,
a TaKxe f[pyrue wu3fgenus U KOHCTpyKuumu. Ha wnx ocHoBe W3-
roTaBNMBAtOT IETKUE KOHCTPYKLUMMW 3[4aHUIA U COOPYXXEHUI, peLueTKu
ONA BUTPUH W OKOH, TPEXC/OMHble TEnjou30NALNOHHbIE MaHenu,
NnoZBeCHbIE MNOTOMKA U T.M.

Megnb v eé cnnasbl. Meab - MeTann KpacHOBAaToro LBeTta, B Yuc-
TOM BWAE WMeeT HU3KYK MNPOYHOCTb Npu pacTsxeHun (200-250
MMa), nnoTHocTb 8,9 r/cm3, Temnepatypy nnaeneHns 1083°C, Bbl-
COKYIK Ten/ionpoBOLHOCTb W 3NEKTPONPOBOAMMOCTL. B KkayecTse
CTPOUTENILHOTO MaTepuana Mefb B YMCTOM BUAE MNPAKTUYECKU He
NPUMeHSeTCs, O4HaKO LLMPOKO MUCMNOMb3YHTCA MeAHbIE CNaBbl.

NaTyHb - 3TO cnnaB Meau ¢ UuHKOM (go 40%). B kauvecTse ne-
rmpyowmnx 106aBoK UCMOMb3yeTcsa B HEOOMbLUMX [03aX allOMUHWIA,

379



CBWHEL,, HMKe/b, 0/10BO 1 MapraHel. B 3aBUCMMOCTM OT XUMWUYECKOTO
cocTaBa MapKupyroT Tomnak J196 n J190 (88-97% meab), nonytomnak
JI80 n N85 (79-86% Mmeap), naTyHb J162, /168, /170 (62,68,70% meab
COOTBETCTBEHHO), flaTyHb C aatlOMUHuem JIA 77-2, naTyHb ¢
mapraHuem JIMy, 58-2, naTyHb C Xene3om 1 mapraHuem XXMy 59-1-
1 v naTyHb ¢ HUKenem JIH65-5.

BpoH3a - 31O cnnasbl MeAu C 0/IOBOM, MapraHiuem, aloMUHUEM,
HUKeNeM, KpeEMHUEM, BepuUnInMemMm v pyrumun anemeHTamun. B 3asucu-
MOCTU OT XMMWUYECKOrO COCTaBa, Npeen NPpoYHOCTU NPU PaCTAKEHUU
cocTtasnfeT 150-800 MITa.

BpoH3a ¢ 010BOM - cnfaB CTOlKWIA B aTMOCepe, B pacTBOpax co-
neii n KUCNOT, 6POH3a C a/llOMUHMEM - CM/aB MPOYHbIA U CTOWKWIA B
XUMUYECKUX cpefilax, OPOH3a C KPeMHWEM - CMJiaB U3HOCOCTOWKWUIA ©
YCTOAUMBLIA K MOBbILEHHOW Temnepatype. BpoH3y ucnonb3yoT B
MeTa/l/IMYECKUX YACTAX CAHUTAPHO-TEXHUYECKUX U3genuin un qyp-
HUTYpBI.

LLMHK - MeTann 3e/1eHOBATO-6e/10r0 LBeTa, KOPPO3NMHOCTOMKNIA,
ncnonb3yetca ANA OLMHKOBAHUS MEeTa/IMYeCKUX CTPOUTENbHbLIX
n3aennid.

TwuTaH - meTann cepo-6en10ro LUgeta, ¢ TemnepaTtypoin nnasneHus
1665°C, nnotHocTblo 4,32-4,50 r/cm3. MoKpbITUE M3 OKCcUaa TUTaHa,
KOTOpoe 06pa3yeTcsa Ha MOBEPXHOCTU TUTaHa, ABNSETCA CTOWKUM B
arpecCMBHbIX YCNOBUSAX W W3HOCOCTOWKMM. C LeNbl yayylleHus
MEXaHWYEeCKMX 1N TEXHOMOMMYECKNX CBOMCTB, B COCTaB TUTaHa BBOAAT
nerupyouine fo6aBKKM - alOMUHWUIA, MONNGAEH, BaHa4Wil, MapraHew,
XPOM, KPEMHWIA, Xeneso v ap.

TuTaH MapkupyeTcs cnegyrouwum obpasom: BTS5, BT5-1, BTS6,
BT8, BT14, OT4. lNpefen NpPOYHOCTU MPU PaCTSXKEHUN TUTAHOBbIX
cnnaeBoB cocTasnsgeT 700-1400 MIlla. TwuTaHOBble CMnaBbl XOPOLUO
(hOpMYIOTCA B XOJIOAHOM W TOpPAYEM COCTOSIHUW, CBapuBalOTCH, M
ABNSIOTCH KOPPO3UAHOCTOMKUMMW B arpecCUBHbIX Cpefax.

CBuHel - MeTann cepo-3eNeHoro LBeTa, XOpowo opmMyeTcs, U
npokatbiBaeTcs. CBUHEL, CTOMKWIA K arpeCcCUBHbLIM Cpejam, 3almiaeT
OT PEHTreHOBCKUX fydeil. Ero uMcnonb3yloT B cheuuansHOM
CTPOUTE/NIbCTBE.

380



15.8. 3awmta MeTannoB OT KOPPO3UU N OTHA
15.8.1. Buabl Koppo3uu

XuMmunyeckas Koppo3us obpasyeTcs B pesynbTaTe AencTBUA
6€33/1EeKTPOAHBIX OPraHMYeCKMX CYXMX rasoB W XXWAKOCTEA Ha Me-
Tannbl. Mpu 3TOM BMAe KOPPO3MM MOBEPXHOCTb MeTasina Npy Bblo-<
Ko/ TemnepaType OKuCAsieTcs. OTOT BMA KOPPO3WM BCTpeyaeTcs
pesKo.

JNeKTpoOXMMmMUecKas Kopposms obpasyeTcs Npu BO3AEACTBUK
Ha MeTa1ibl 3MeKTPONMTOB-KNC/IOT, LLEN0YE U pacTBOPOB COMeil. B
3TUX arpeccuMBHbIX cpefax Kopposns MeTaifa MpPOUCXOANT B
pesy/bTaTe MOCTEMEHHOrO Nnepexofa MOHOB MeTanna B pacTsop. IMpu
KOHTaKTeé pasIMYHbIX METa//IoB, B pe3ynbTaTe MNPOXOXAEHUs
ranbBaHN4YeCcKOro TOKa, BO3MOXXHO 06pa3oBaHue 3/1eKTPOXMMUYECKOIA
Koppo3un. W3-3a TOro, 4TO CTPYyKTypa MeTania HeOoAHOPOAHas,
BO3MOXHO 06pa3oBaHMe MUKPOKOPPO3MM U MNOCTENEHHoe npe-
BpaLLeHNe MEeXKPUCTAIMYECKYIO KOPPO3WHO.

SneKkTpoXMMMYecKas Kopposus obpasyetcsa B aTtmoctepe, Nof-
3eMHbIX BOfAaX W BNaXKHbIX TPYHTaxX, a TakxkKe Mo BAUSHWEM O1yX-
falwmnx TokoB. OTKpbITble YaCcTU 34aHWMIA WU COOPYXEHWIA, pabo-
Talowme B aTMOCHEPHbIX YCNOBMSX, MO BO3L4EACTBMEM OCALKOB
KoppoaupytoTcs. Boaa, Bo3ayx, ABYOKUCh Yriepoda v cepa 06pasytoT
3N1eKTPONNTbI, KOTOPble KOPPO3WPYKT CcTaib. Mpu 3TOM CTanb, B
3aBMCUMOCTM OT KOHLIEHTpaLMUM KOPPOAUIHON cpefbl, KOPPO3upyeTcs
ObICTPO UM MepfieHHO. [MoA3eMHble MeTa/sIMYecKue KOHCTPYKLUK,
TPy6bl NOA AeCTBMEM GNYXAAIOLWMX TOKOB MOABEPXKEHbI 3MEKTPO-
XMMMWYECKOW Kopposun. Bryxgarowme TokM 06pasytoTcsi B MOA3EM-
HbIX Kabensix, »Kefe3HoJ0POXHbIX 3/1IEKTPOMNOE3AHbIX W TpamBaliHbIX
NVHUAX U B APYTUX MecTax.

15.8.2. 3awnta meTtansia oT KOppo3nu

MeTannsl OT KOPPO3WUW 3allMILAT MYTEM MOKPbITUS Nak-Kpac-
KO, MeTannamMuM W HeMeTa//IMYecKUMK MaTepuanaMmn, a Takke
BBEJEHMEM B COCTaB MeTaj/ia 1ernpyowmnx 4o6aBok.

MoKpbITUE NaKo-KPaCcKOW CaMblil pacnpoCTPaHEeHHbI CMOCO6
3allMTbl MeTanfoB 0T KOpPPo3uun. MOKpbITUS 06pasyoTCs Ha OCHOBE
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KpacoK, MOMlyYeHHbIX W3 HUTPO3MaNiel, HePTAHbIX, KaMeHHOo-
YTOfIbHbIX U CUHTETUYECKUX N1aKOB, ONIM(bI U PacTUTE/IbHbIX Maces;
Ha KOMMO3ULMOHHO MOMMMEPHOW OCHOBE C HanoAHWTeNsMuM U 6e3s
HanonHuTenei. Jlak-kpacku, NOMUMO 3aluTbl OT KOPPO3UWN MeTanna,
NPULAIT UM 3CTETUYECKMWIA BUL,

HemeTannuyeckue nokpbiTua. K HAM OTHOCATCA MOKPbITWS
CneymanbHbIMM KOMMO3MLUAMM Ha OCHOBE CTEeKNa, LieMEeHT-Ka3enHa,
AUCTamMK, MAaCTUHKaMU, NAMTKamu, NOAUMEpaMWM U apyrue Marte-
pvanbl. FapaHTKeld 3TOro cnocoba ABAAETCA KOPPO3nUiiHas CTOMKOCTb
maTepvana MOKpbITMS, MAOTHOCTb, ajresus Mo Metaty W T.M.
(hakTOpbl. HeMeTanIMyecKMMn NOKPLITUAMK 3alLULLAT MNOA3EMHbIE
N HaA3eMHble METaNINYECKNE KOHCTPYKLMMN 34aHNIA N COOPYXKEHWA.

MeTannnyeckue MOKPLITUA MO MeTally 06pasyroTcs MyTem
MeTann3aumMm cnocobamy ranbBaHWKW, XUMWUYECKMM, MPOrPeBOM U
apyrumu. Mo cnocoby ranbBaHWKKU Ha NOBEPXHOCTW MeTanna obpasy-
eTCS 3aLUTHbIW CNON NyTEM OTAENEHNS MeTanna, KOTOpbIi 3awmiiaeT
MeTafInyeckoe mnsgenme ot Kopposuu. Mo cnocoby TepMOMNOKPLITUA
MeTaN/IMYecKne N3[enna OKyHarTCA B BaHHY, 3aN0/HEHHYHO pacnias-
NEeHHbIM MeTa/l/IoM, KOTOpbIiA 3aluuiaeT oT Koppo3un (LUHK, Of0BO,
cBMHeL u ap.). Mo cnocoby meTannuM3auvy Ha MOBEPXHOCTb MeTan-
NINYECKNX W3AENNIA, C MOMOLLBID CXKATOro BO3Ayxa, HaHOCAT pacnfia.-
NEHHbIA MeTann 1 06pasytoT TOHKMIA 3alMTHbI CNOI MeTanna.

3auwmMTa MeTOAOM /IerMpOBaHMS OCYLLECTB/SETCS NyTem BBe-
[EeHUs B COCTaB MeTaina B HebGO/bLIOM KOAMYECTBE NErvMpytoLmX
fJ06aBOK. JlermpoBaHHble CNaBbl ABASKTCA KOPPO3UAHOCTOWKUMM.
C Uenbl YBENUYEHMS KOPPO3WAHOM CTOMKOCTU cTanu, camoro pac-
MPOCTPaHEHHOrO MeTanfia B CTPOUTENbCTBE, €€ NernpyroT Meablo,
XPOMOM, HWKenem, ocgopom © T.n. Ha OCHOBE NErMpoBaHHbLIX
cTanei U3roTaBMMBAOT MeTa/l/IMYECKNe KOHCTPYKLMU, UCMOMb3YyeMble
Ha OTKPbITOM BO3A4YyXe U B MOA3EMHbIX COOPYXXEHUSAX.

15.Y. 3awmnrta mMeTanna ot OrHs

®U3NKO-MeXaHUYECKMe, fedopMaTHBHbIE CBOWCTBA MeTannuue-
CKMX U3[enuii nop AeNCTBMEM OFHA U BbICOKMX TemnepaTyp W3me-
HAOTCA, UTO MNPUBOAMT K HeXenaTenbHbIM NocneacTeusm. B
06blYHbIE CMOCOGbI 3aLMTbl MeTanna 0T OrHs BXOAST TeN0M30MALMA
OrHEeYMOpHbIMM  KepamMWUyeckumy  Matepuanamu  (Kupnud, 610Ku,
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ANHAacoBble M XPOMUPOBAHHbLIE KMPMMUYM), TUMCOBLIMU MAUTAMY,
TEPMO3NUTHbIMUK MOKPbITUAMN 1 T.M.

[ns noBbIlWeHNS OTHECTOMKOCTU METa/IINUYECKUX KOHCTPYKLMA,
MX  MNOBEPXHOCTb  MHEBMATUYECKMM  CMOCOGOM  MOKpbIBAKOT
KOMMNO3MLMAMM Ha OCHOBe acbecTouemeHTa, acbectonepnuTa, acte-
CTO-BEPMUKY/IUTA U T.[4.

MepcrnekTUBHLIM CMOCOOOM BPEMEHHOW 3aLlINThl METa//TUYECKNX
KOHCTPYKLMIA OT BO3LEACTBMA OFHS  SBAAETCA  MOKPbITUE  UX
NOAMMEPHLIMU KOMNO3ULMAMU C aHTunupeHamu. OHWM nof BO3fel-
CTBMEM OFHSI GbICTPO KOKCUPYHOTCS M 00pasytoT BCMYYEHHbIA Ten-
NO3aLNTHLIA CNOM N BPEMEHHO 3alUWLLAT MeTa//IMYeCKne KOHCT-
pyKuuun ot gedopmauunii. OZHUM 13 3(h(HeKTUBHBLIX CNOCOG0B 3aLLUThI
MeTa/ila 0T KOPPO3uU SIBASETCS MOKPbITUE MOBEPXHOCTU ochaTamm
N ero conamu TonwwuHoi 20-30 mMM. Takoe MNOKpbITME 06pasyeT
MOHOMUTHbIN CNOI NOBbIWEHHOW TemnepaTypacTorikocTh (1000°C) u
3aliMLLaeT MeTanIMyeckme KOHCTPYKLUMUW OT BO3AEACTBUA OTHS.

KOHTpONbHbLIe BOUPOCHI

. Knaccugpukayma metannos.

. TexHonoruna nonyyeHns vyryHa.

. TeXHonorus nosy4yeHuns cranu.

. CTpoeHve 1 coCTaB YyryHa u cTaiu.

. lernpoBaHue 4yryHa v ctanm.

. CTpouTenbHble U3LeNnsa Ha OCHOBE YyTryHa 1 CTanu.

. Knaccugukaums LUBETHbIX METa//IOB.

. CTpouTenbHble U34enus Ha OCHOBE LIBETHbLIX MeTaslfoB.
. MeTogbl 3alWTbl MET//IOB OT KOPPO3UK.

10. Cnoco6bl 3aWmMTbl META/INIOB OT BO3AENCTBUA OTHS.

©C O ~NOUDAWN R

JononHuTensHas nuTepaTypa

1 NaxtnH KO.M. «MeTannosegeHne 1 Tepmuyeckas o6paboTka
MeTannoB», -M.: Metannyprus, 1984.

2. Mup6o6oeB M. «TexHOMOMMA KOHCTPYKLMOHHbLIX MaTe-
punanos», -T.: Yuutens, 2003.
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HopmaTuBHbIE LOKYMEHThI

FOCT 4.221-82 CIKI. Crtpoutensctso. [laHenu nerkue,
orpaxgarowme ¢ yTenautenem u3 MeHonjacta. HomeHknatypa
nokasartenei.

FOCT 5781-82* (CT C3B 6435-88) CTanb ropsyekaTaHHas ans
apMMpOBaHUS  Kene3obeTOHHbIX KOHCTpyKuuii. [FOCT 10884-94
Ctanb apmaTypHas TepMOMEXAHWYECKM YMPOYHEHHas ANA Xeneso-
OETOHHbIX KOHCTPYKLUIA.

TOCT 23118-78 KOHCTPYKUMUU MeTa/iIMUYecKe CTPOUTESbHbIE.

FOCT 23486-79 MNaHenn meTaninyeckme TPEXCOMHbIe CTEHOBbLIE
c ytennutenem u3 neHononuypetaHa. FOCT 26047-83 KoOHCTpyKuum
CTPOUTENIbHbIE CTa/lbHbIE. Y C/I0BHbIE 0603HaYeHUs (MapKw).

0 ‘z DSt 66:2004 N3penna mMetai/iMyeckue, U3rotasiMBaemMble Mo
NHAVBUAYaNbHbIM 3aKa3aMm.

O’z DSt 731-96 [llaHenu MeTanIMYeckne c YTenauTeneMm u3
neHonnacTa.

TSh 64-18522093-03:2004 ANtOMUHUEBbLIE KOMMNO3UTHbIE MaHeNu
«ANO60HIY.

TSh  64-20438842-001:2007  AnOMWHMEBbIE  KOMMO3UTHbIE
naHenn Tuna «AntOKOMOH»,

FOCT 23791-79 lNokpbITHe Mo cTanu PochaTHOe OrHe3alUTHOE.

MOCT 25131-82 TlokpblTMe N0 CTann BCMy4uMBaroLleecs
OrHesauimtHoe BIMM-2.

FOCT 25665-83 lMokpbiTe NO cTanu ocdaTHOE OrHe3alWwuTHOE
Ha OCHOBE MWHEpPasibHbIX BOSIOKOH.

0 ‘z DSt 9.103-96 EC3KC. BpemeHHas MNpOTUBOKOPPO3MOHHaA
3alWmTa MeTannoB u nsgenuii. TepMUHbI U onNpegeneHuns.
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KPATKU X C/TIOBAPb CTPOUNTE/IbHbIX TEPMHOB

AbpasnB — TBepAbIi MUHepas, KOTOPbIA NpXU MeNKOM Apo6neHun
06pasyeT 3epHa C OCTPbIMU FPaHAMM.

Ajresms — caMnaHns pasHOPOAHbIX TBEPALIX WM XKUAKUX Ten,
COMPUKACaLMNXCH CBOMMU MOBEPXHOCTSAMU, 06YCNOBIEHHOE MEXMO-
NeKYNSPHbIM B3aUMOJeNCTBUEM.

Apmatypa — 1) aneMeHTbl YCUNEHNS, OPraHNYecKU BKIIIOYEHHbIE B
mMaTepuan  CTPOWTE/IbHBIX  KOHCTPYKUMA;  2)  BCrMOMOraTefibHble
YCTPOICTBA U AeTanu, He BXOAALLME B COCTaB OCHOBHOIO 060py0BaHNS,
HO Heobxoaumble Ans obecrneyeHns ero HopManbHOM paboThl (apmaTypa
Tpy60NpoBOAHas, 3MEKTPOTEXHMUYECKas 1 Ap.).

AkBanaHenb — (UeMeHTHas nAWTa) - JIACTOBOW MaTepman,
COCTOSILUMIA M3 CepAeYHMKa Ha OCHOBE MENIKO3EpPHUCTOrO Kepamsu-
TO6ETOHa, BCE MJ/IOCKOCTU KOTOPOro, KPOME TOPLEBLIX KPOMOK,
apMUPOBaHbl CTEK/TOCETKOIA.

AKTUBHble MUHepanbHble fob6aBku (AM/I) — npupogHble Um
MCKYCCTBEHHbIE BELLECTBa, KOTOpble B TOHKOMOSIOTOM BWUAE  Camo-
CTOATENIbHO He TBEPAEIOT; NPUAA0T BO3AYLUHOW M3BECTU CNOCOOHOCTbL K
TBEPAEHUIO; NPV  CMELUMBAHWM C  MOPT/AHALEMEHTOM MOBbILLAKOT
CTOMKOCTb LIeMEHTHOr0 KaMHS B MPECCHbIX U MUHEPasM30BaHHbIX BOAAX.

AHINapna — BbICOKOOOXMUIOBOE TUMNCOBOE BSXKYLLEE, MOMYYEHHOe
npy Temnepatype o6xura 600-1000°C.

AHTNCENTUKN — BELLECTBA, NpUAaloLLmMe CTOMKOCTL MaTepuasiam K
3arHMBaHUKO, MpPefOXpaHsoLWMe €ero OT MOpPaXeHUs MUKpobamn K
HaCEeKOMbIMU.

Ap6OINT — KOMMO3MLIMOHHBIA MaTepuan paLuMoHabHOrO COCTaBa,
MO/TYYEHHbIA Ha OCHOBE KOPOTKOBONIOKHWUCTLIX OPraHUYecKux 3amnos-
HuTeneli (OpeBecHast CTPYXKa, CTebNs X/onyaTHUMKA W T.N.) U
NOpPTNaHALEMEHTA WX LUMAKOLLENOYHOIO BSXKYLLETO.

AC6eCT — MPUPOAHbLIA BOMOKHUCTLIA MaTepuan, KOTOPbIA COCTOMT
13 BOAHOMO M GE3BOAHOrO CW/MKaTa, HEKOTOpble BMAbl U3 CUIMKaTa
Ka/bLMS ¥ CUNMKATa HaTpUs.

ATMOC(EpPOCTONKOCTL — CBOWCTBO /IAKOKPACOYHOI0 MOKPbITUS,
onpefenstollee YCTOMYMBOCTb [EKOPATMBHBLIX U 3KCMyaTalMOHHbIX
CBOWMCTB K paspyLUlatoLleMy BO3AEWCTBMIO PasIMUHbIX KAUMATUYECKMX
(haKTOpOB: AOXAb, COMHLE, BETEP, BbICOKME N HU3KME TeMMepaTypbl.
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BETOH — MCKYCCTBEHHbIN KOMMO3WNLMOHHBIA KaMeHHbIA MaTepuarn,
MOMYYEHHbIA NyTEM MEpeMELLNBAHNSA W YM/IOTHEHWUS PaLVOHaIbHOIO
cocTaBa pacTBOPHOW CMeECU W3 MUHEP/IbHOrO0  BSDKYLLErO, BOAbl,
3anofHUTeNe 1 cneunaibHbIX 06aBOK.

BuTymbl — TBepable WM CMOMOMNOLOOHbIE MPOAYKTbI, Mpes-
cTaBnsoLmMe coboil cMecb YrneBOJOPOAOB M WX a30TUCTbIX, KWCNO-
POANCTBIX, CEPHUCTBIX N METANIOCOAEPXKALLNX MPON3BOAHBIX.

BMOCTOKOCTL — CBOWCTBO MaTepuasioB M M3[eNnid ConpoTuMB-
NATbCA  THWEHWIO WM ApPYTUM  paspyLUnTeNbHbIM  GMONOTrMYECKUM
npoteccam.

BpoH3a — chnnaB MeayM M 0/10Ba, MapraHua, antOMUHWS, HUKENS,
KPeMHWs, 6epunnns 1 Apyrux sfNemMeHTOoB.

Bpycku — maTepuanbl, No/lydaemble MpY MPOALOMbHOM pacnu-
NBaHWK (packpoe) AOCOK MepreHAUKYNSPHO LMPOKMM UX CTOPOHAM.

BnarooTgaya — cnoco6HOCTb Matepuana 0TAaBaTb HaXOAALLYHCS
B €ro nopax BoJy OKpy>KatoLLeil cpefe npy 61aronpuaTHLIX YCI0BUSIX.

BogonorfoweHne — CNOCOGHOCTb MaTepuana BMWTbIBaTb W
YAEepXnBaTb BOAY MPW HEMOCPEACTBEHHOM KOHTaKTe C Held.

BogocToiiKoCcTb — CMOCOBHOCTb MaTepuana CoOXpaHaTb B TOW WK
MHOIN Mepe CBOM NPOYHOCTHbIE CBOCTBA NPU YBNaKHEHNN,

Bogoyaepxuatollas crnocobHOCTb — CMOCOGHOCTb PacTBOPHOIA
CMECU YAepXXnBaTb BOAY Ha NOPUCTOM OCHOBaHUM.

B034yxoCTOMKOCTL — CMOCOBHOCTL MaTepuana BblAepXKMBaTb
LMKINYECKME BO3LEWCTBUA YBMAXHEHUS - BbiCylIMBaHUA 6e3 gedop-
mMauuii U NOTEPX NPOYHOCTW.

Bo3gywHas cTpouTenbHas W3BeCTb — BSHKyLLee, MOyYaemoe
PaBHOMEPHbLIM 1 YMEPEHHbLIM O0GXUIOM FOPHbIX MOPOA, COAepXKallux
Kap6oHaTbl Kasibumsi (CaCO3).

Bo3gylwHble BSXKyLiMe BeliecTBa — BELIECTBA, CMOCOOHbIE B
TeCTOO6pPasHOM COCTOSHUW TBEPAETb W [UTENIbHO COXPaHsATb CBOO
MPOYHOCTb TObKO Ha BO3AYXE.

Bsxylme BellecTBa — MaTepuasibl, KOTOpble Ha OMNpefeneHHON
CTagMn nepepaboTKM 061a4a0T BA3KOMIACTUYHBIMU CBOWCTBAMU 1
MOCTEMEeHHO NMepPexoanT B TBEPA0e COCTOSHUE.

BA3KOCTb yjapHass — YC/OBHas MeXaHWYecKas XapaKTepucTuka
maTepwana, OLeHUBaloLLaa CONPOTUB/IEHNE Er0 XPYMNKOMY pPaspyLUEHUHO.

[a300eTOH — CBEPXNIErKMA 6GETOH SUYEUCTON CTPYKTYpbl, MOny-
UEHHbIA MyTeM BCMy4YMBaHWS MacCbl W3 MOPTNaHALEMEHTa, KpemHese-
MWCTOr0 KOMMOHEHTA M ra3006pasyoLLeii CMecK.
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a30MpOHULLAEMOCTL — CMOCOGHOCTb MaTepuanoB MNPOMyCKaThb
yepes CBOK TOMWy BO34yX (rasbl) MpY pasHOCTM AaBleHWid Ha
MPOTMBOMNOMOXHbIX MNOBEPXHOCTAX MaTepuana.

FepMeTUKM — 31aCTUYHbIE WM M/1aCTO3/1aCTUYHbIE MaTepuasibl,
npuMeHsieMble  AnA  06GecnevyeHUss  HempOHULLAeMOCTM  CTHIKOB U
COEAMHEHMNI KOHCTPYKTUBHbIX 3/1EMEHTOB 31aHNI 11 COOPYXKEHMWIA.

MrpoCKONMUYHOCTL — CMOCOBHOCTb MOPWUCTbIX TMAPOGUIBHBIX
mMaTepvanoB NoraoLwaTb BOASHON Nap U3 BNaXXHOIO BO3LyXa.

mapaBAMYecKne BSXXYLLME BelecrBa — BELLUECTBA, CMOCOOHbIE
nocne npeABapuTeNbHONO TBEPAEHNS Ha BO3LyXe MPOAO/MKATb TBEPAETh
1 B BOJE, YBENMUMBasA CO BPEMEHEM CBOK MPOYHOCTb.

FMapon3on — pYNOHHbIA TMAPOU30AALMOHHBIA MaTepuan, nony-
UEHHbI/A MyTeM MPOMUTKU acbecTOBOTO KapTOHa OUTYMHbIMW  BSHKY-
MMM

FmapounnbHOCTL — (B Mep. € rp. — «1060Bb K BOfAe») -
CMOCOBHOCTL MaTepuana CMauMBaTbCcs BOAON.

MmapodobHoCcT (B Mmep € rp. - «60s3Hb BOAbI») - CMOCOBHOCTb
maTepvana He CMa4nBaTbCS BOAONA.

f'Mnc — MUHepaibHas ropHas Mopofa, [ABYBOAHbIN cynbgat
Kanbums (CaS04-2HAD ).

Mnco6eToH — KOMMO3ULMOHHBIA MaTepuas, MOyYeHHbIA MyTem
nepeMeLLnBaHns W YNAOTHEHUS CTPOMTENIbHOTO TuAca WM BbICO-
KOMPOYHOro runca C KepamsuToM, arfionopyuToM, LUMAKOBOW Mem3oi,
OpraHUYecKUMM 3anoHNTENISAIMM.

FMNcoBONOKHUCTLIA nnucT (KHAY®-cynepamcT) — roMOreHHbli
3KOMIOTMYECKM UWCTBIA CTPOUTENbHBLIA MaTepuas, W3roTOBMSEMbIA U3
rmnca He Hwke -4, ¢ pacnyLWleHHOW LENM0MN03HON MaKynaTypoin B
Ka4yecTBe Hano/HUTENS.

FmncokapToHHbIN nucT (KHAY ®-11cT) — NNCTOBOM OTAEN0YHbINA
maTepuan, COCTOALMIA M3 TUMCOBOTO BCMEHEHHOr0 CepAevHuKa, BCe
M0CKOCTM KOTOPOro, KPOMe TOPLEBbLIX KPOMOK, 06/11L0BaHbl KapTOHOM,
MPOYHO MPUK/IEEHHLIM K CEPAEYHNKY.

Na3ypb — CTEKNOBUAHOE 3alMTHO-AEKOPATUBHOE MOKPbITUE Ha
Kepamuike, 3aKpenssemMoe 00XUrom.

Fop6blNb — cpe3aHHas Npy pacnuaneaHUK 60KoBasi YacTb 6peBHa.

FPYHTOBKW — COCTaBbl, MpefHa3Ha4YeHHble ANA MOArOTOBKU
MOBEPXHOCTM MOf LUTYKaTypKy, LUMAKAeBKY WM MOKpacKy; obecne-
4MBAIOT CLEMIEHNE BCEX NOCNEAYIOLLMNX C/I0EB C OCHOBAHWEM.
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JErote — BA3KOE BELIECTBO TEMHO-KapUUHeBOro LUBETa, MNOny-
UeHHbI/A MyTeM nporpeBa B GE3KWC/IOPOAHON Cpefe KaMeHHOro yris,
JPeBECUHbI, TOpha 1 FOPHUMX CNaHLEB.

[JedopmaTUBHOCTL — CBOWCTBO MOAAT/IMBOCTM MaTepuanoB K
N3MEHEeHUIO NepBOHAYabHON (OpPMbI.

[edopmauns — wn3MeHeHVWe (QOpMblI UM pasMepoB Tena (YacTu
Tena) noj AecTBMEM KaKUX-IMO0 PU3NYECKMX (PAKTOPOB (BHELLIHMX CU,
HarpeBaHWs W  OXNAKAEHWUSA, WU3MEHEHUS BAXKHOCTU U ApYrux
BO3/e/CTBMAX).

[uncnepcHOCTb —CTeneHb M3MeNbYEHNS BELLLECTBA Ha YacTULLbI.

[onroBe4yHocTb — CMOCOGHOCTb 34aHWUA WU COOPYXKEHUS U UX
3/1EMEHTOB COXPaHSATb BO BPEMEHW 3a[jaHHble KayecTBa B OMpeAen&HHbIX
YCNOBMAX MPU YCTAHOB/IEHHOM PEXMMe 3KCnyataummn 6e3 paspyLueHus
1 fedopmMaLiuii.

[ockn — wmaTepuanbl, nonyvaemble NpyU MPOAOSLHOM pacnuau-
BaHMM OpeBeH MO HECKO/bKMM nNapanfieNibHbiM MeXxay cob6ol nnoc-
KOCTSAIM.

[pesecMHa — OCHOBHas Macca CTBOMa, PacnofioXeHa Mexay
CEepALEBMNHOIA 1 KOPOIA.

YKene3o6eToH — CTpoMTENbHAS KOHCTPYKUMSI U34eNUs KOMMO3u-
LMOHHOTO XapakTepa, KOTOPbIA COCTOMT W3 GETOHHON MaTpuubl U
KapKaca 13 CTa/lbHOl apMaTypbl.

XecTkocTb — XapaKTepuCTMKa KOHCTPYKLMM, OLeHMBaKoLLas
CNOCOBHOCTbL CONPOTUBAATLCS AethopMaLMsaMm.
YK13Hecnoco6HOCTb — BPeMs, B TeYeHWe KOTOPOro npuro-

TOB/NEHHbIA PacTBOP UMM K/eil NPUroAeH K ynoTpebieHuto.
3amMaskn —rycTble MacTbl, NPUMEHSIEMble ANS 3aN0IHEHMS TPELMH
W BNaAyH Ha NOBEPXHOCTY [PEBECHHbI.

N3penve CTPOMTENbHOE — 37IEMEHT 3aBOACKOTO U3roTOBNEHUS,
MOCTaB/ISIEMbIA Ha CTPOUTEILCTBO B FOTOBOM BHE.

NcTpaeMocTb — CMOCOGHOCTb — MaTepuana  COMpPOTUBASATLCS
NCTUPAIOLLMM BO3AEVCTBUAM.

KaTtanusatopbl — BELECTBA, YCKOPSIOLME WM 3aMeasistoLLme
XUMUYECKINE peaKLyn.

Kepamuyeckue matepuanbl — WCKYCCTBEHHblE KaMeHHble Marte-

puanbl, N3roTOBNSIEMbIE M3 MUHEPAbHOTO Cbipbsi NyTEM (POPMOBAHMSA 1
MocneaytoLLero 06Xura npy BbICOKMX TeMnepaTypax.
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Kepamunyeckme MHKpochepbl — CBEPX TOHKOCTEHHbI/ MaTepua,
3aro/IHEHHbIA BO3[4YXOM Ha MUKPOYPOBHE.

Kneii — BeWECTBO WAM CMeCb, a TaKKe MHOTMOKOMMOHEHTHbIE
KOMMO3MLMI Ha OCHOBE OPraHWYeCcKMX WM HEOpraHUYeCKUX BELLECTB,
CNOCOG6HbIE COeAMHATL (CKNenBaTb) PasnnyHble MaTepuabl.

KnnHkep — MpOAYKT PaBHOMEPHOr0 06Xura [0 ChneKaHus
M3MeNIbYEHHON ChbIPbEBON CMecK (M3BECTHSIKA W T/IUHLI), MOyYaeMbIi
Mpv NPOV3BOACTBE LiEMEHTa.

Koresns — cuennieHne, NPUTSHXKEHNE MEXAY 4acTWLamMn OLHOMo M
TOro e TBEPAOro Tena WM XXMAKOCTU, NPUBOAsLLEE K 0ObeAUHEHNID
3TUX YaCTWL, B eAuHOe Teno W 0O0YC/I0BNEHHOE MEXMOMEKYAPHLIM
B3aVMO/ENCTBUEM.

KoHcepBupoBaHMe — 00paboTKa [APeBECUHbI, Ha [A/IUTeNbHOe
BpeMsS MOBbIWAOWAA €e CTOWKOCTb K TMOPaXEHWI0 [epeBopaspy-
LIAKOLUMU TPMBaMK N HACEKOMBIMU.

Kopa — 3awumuiaeT XuBble TKaHW CTBOMa AepeBa OT nepenaja
TemrepaTypbl, MCMapeHus Bnark, MPOHWKHOBEHWSI  TPUOKOB U
MEeXaHNYECKNX MOBPEXLEHUIA.

Koppo3uss — npouecc paspylleHVs Mmatepuana nofj [eicTBreM
arpeccuBHLIX ()aKTOPOB OKPY>KatoLLIER cpeabl.

KOHCTPYKLMU  MOHONNTHblIE — CTPOWUTE/bHBIE  KOHCTPYKLMK
(rnaBHbIM 00pa3oM OGETOHHbIE U XKEne306eTOHHbIE), OCHOBHbIE 4acTu
KOTOPbIX BbIMOMHEHbI B BUAE €AWMHOrO Lenoro (MOHOAMTA) Heno-
CPeACTBEHHO Ha MeCTe BO3BEEHUS 3AaHUSA U COOPYXKEHMS.

KOHCTPYKLMN COOPHbIE - CTPOUTENbHbIE KOHCTPYKLUMW, U3roTaB-
NBaeMble Ha NPeANPUATHSIX 1 UCNOJb3YeMbIe NMPW BO3BEAEHWN 3AaHUIA U
COOPYKEHMWIA.

Kpacku — 0AHOpOAHblE CYCMEH3UM MUIMEHTOB, Hano/HUTENEeR B
M7eHKo06pa3oBaTensax, [Jatolme rocae BbIChIXaHWS  Henpo3paydHble
MOKPbITUS.

Nlakm — pacTBOpbl NMEHKOOGpa3oBaTeneil B  OpPraHUYecKmx
pacTBOPUTENAX WU BOAE, 00pa3ytoLLMe Noc/e BbIChIXaHUs NPO3padHyHo
OAHOPOAHYHO NIEHKY.

JTakokpacouHble MaTepuanbl — BeLeCcTBa U COCTaBbl, KOTOPble
HaHOCATCA B )KMAKOM BWAE TOHKAMMK C/MOSAMU Ha MOBEPXHOCTb,
nognexawlylo OTAenke, U o6pasylowye nocne  BbIChbIXaHWS U
OTBEpAEBaHUSA MEHKY, XOPOLLIO CLEN/ISIOLLYHOCSA C OCHOBAHMEM.
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NaTtyHb — cnnaB meay U umHka (go 40%), B cocTaB KOTOPOro B
KayecTBe NErvpyrowmx [o6aBoK BBOAAT aTOMUHWA, OfI0Ba, CBUHLA,
HUKeNs W mMapraHua.

NlernpoBaHHas cTanb - BWA CTAIN C YAYYLLIEHHbIMK CBOWCTBaMM,
Mo/lyYeHHas NyTeM BBEAEHMS B COCTaB CTa/lM B HEGOMbLUUX KOMMYECTBAX
MapraHua, KPeMHUSt U XpOMa, Mefy, HAKENS 1 UX CMECEiA.

CO6O0pHbIi1 )Xene306eTOH — M3LeNNs U KOHCTPYKLMK, pacCUMTaHHbIe
Ha OMpefefieHHble CepuKM; U3roTaBNMBalOT B YHUPULMPOBAHHOM
COCTOSIHUW.

Mapka CTpOUTENbHbIX MaTepuanoB — MOKasaTe/b, YCTaHaB-
NNBAEMbIi TEXHWYECKMMMW HOPMamy MO OCHOBHOW 3KCMJyaTalMOHHOW
XapaKTepUCTUKE UM NO KOMMIEKCY INaBHbIX CBONCTB MaTepuaos.

MacnsiHble Kpacku — CMeCb MUIMEHTOB 1 CBA3YIOLLEro BeLLecTsa
— 0NuUdbI, TLWATENLHO NPOTEPTLIX 40 MOMYYEHNUS OAHOPOLHON CMECK.

MeToAbl KOHTPONA Hepaspyllawolue — OnpefesieHne Xapak-
TEPUCTMK M KauecTBa mMaTepuasioB 6e3 paspyLlUeHus n3genus uim otoopa
o6paslia, OCHOBaHHOE Ha 3aBMCUMOCTM HEKOTOPbIX (HM3NYECKUX BENNYMH
(aKyCTMYECKUX, 3MEKTPUYECKMX, MEXAHUYECKMX, MAarHWTHbIX W Ap.) OT
onpefeneHHbIX CBONCTB MaTepuaos.

MuHepanbHast BaTa — CTEKIOBOJIOK/IOKHUCTLIA Tenaou3ons-
LUMOHHbI/A MaTepuas, MOAYYEeHHbI Ha OCHOBE JErko pacn/iaB/isieMbIX
ropHbIX Nopof (M3BECTHSAKA, Mepreneid, JONOMUTOB U T.M.).

MOpO30CTONKOCTb — CMOCOBHOCTb CTPOUTESIbHLIX MAaTepUasioB B
YBN@KHEHHOM  COCTOSIHMM  COMPOTUMBASATBLCA  paspyLualolleMy  BO3-
[elAiCTBMIO MOMNEepeMEHHOr0 3aMOpaXXNBaHNA 1 OTTamBaHus.

HabyxaHne — yBe/nnMyeHne pasmMepoB 1 06beMa MaTeprana npu ero
YBADKHEHUN.

Harpyska — MexaHW4Yeckoe BO3[eiCTBME, MepOoli KOTOpOro
ABMISETCA CMNa, XapaKTepu3ytoLwlas BeNMUMHY U HanpasneHue 3TOro BO3-
[ECTBMNSA 1 BbI3bIBAIOLLAS M3MEHEHUS HaNPsHKEHHO-AePOPMMPOBAHHOIO
COCTOSIHWS KOHCTPYKLMIA 3[0aHNIA 1 COOPYXXEHWIA N X OCHOBaHWIA.

Harpyska BpeMeHHas — Harpyska, WMEloWas OrpaHUYeHHyH
NPOAOMKNTENbHOCTL AENCTBUA U B OTAE/bHbIE MEpUobl CPOKa CNyXKobl
3[aHNS U COOPYXXEHWNA MOXET OTCYTCTBOBaTb. BpeMeHHble Harpysku
nojpasgensoTcs Ha:

- OUTeNbHbIE, PacYeTHbIE 3HAYEHUS, KOTOPbIX B TEYEHME Cpoka
CNY>XObl 34aHNS UK COOPYXXEHNS HABMIOJAIOTCA A/IUTENbHOE BPEMS;
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- KpaTKOBPEMEHHbIe, PaCYeTHble 3HaYeHUs, KOTOPbIX B TeYeHue
CpoKa CnyX0bl 3[aHNA WM COOPY>EHWUs HabMo4alTCs B TeuyeHue
KOPOTKOr0 0Tpe3ka BpeMeHu;

- 0Ccobble, BO3HWKHOBEHME pPACUETHLIX 3HAYEHWUIA, KOTOPbIX
BO3MOXHO SIMB0 B WCKMOUNTENbHO PeAKMX Clyyasx (CelicMuyeckue u
B3pbIBHbIE BO3AENCTBNSA, aBapuiltHble Harpysku u T.M.), Mo umetoLme
HeoObIYHbIA  XapakTep (Hanpumep, BO3AENCTBME  HepaBHOMEPHONA
fedopmauum hyHTOB OCHOBaHWS).

Harpy3ka AMHamMuuyeckass — Harpyska, XapaKTepusyroLascs
ObICTPbIM M3MEHEHMEM BO BPEMEHM €€ 3HAYeHWs, HarpaBfieHUs W
TOUKU MPWIOXKEHUS W BbI3bIBAlOW@AA B 3MEMEHTaX KOHCTPYKLWK
3HAUNTE/NbHBIE CUMbI UHEPLMMN.

Harpy3ka HOMWHanbHas — TEXHOMOTUYECKas  Harpyska,
yKa3aHHas B MacnopTe MallMHbl Kak npegenbHas 41 NpeayCcMOTPeHHbIX
YCNOBUIA HOPMaJTbHOM 3KCMyaTaLuu.

Harpyska HopmaTWBHasi — Harpyska, yCTaHaBiMBaeMass HopMma-
TUBHBIMW JOKYMEHTaMU UCXOAA W3 YCNOBUIA 3afjaHHO 06ecneyeHHOCTU
ee MOSIBNEHNS UM NPUHATAsA MO ee HOMUHATLHOMY 3HAYEHNHO.

Harpyska nocTofiHHas - Harpyska, KoTopas 4efcTBYeT MOCTOSHHO
B TEUEHME BCEro CPOKa CNY>KObl 30aHNS UM COOPYIKEHNS.

HanonHutenn — noOpOLWKOOGpa3Hble MaTepuasbl, YacTuubl
KOTOPbIX COM3MEPUMbI C YaCTMLAMM BSDKYLLErO BeLlecTa. 3amo/HA0T
nopbl B pacTBope 06e3 BCTYMMeHUs B XUMUYECKUe peakuum ¢
KOMMOHEHTaMu, YBENMUMBAIOT BOLOYAEPXKMBAIOLLYH) COCOBHOCTb.

HeopraHuueckne BsKyLiMe BellecTBA — MOPOLUKOOGPasHbIe
MWHepaNbHble MaTepuanbl, KOTOpble MpW CMELIMBaHUW C BOAOA WM
BOAHLIMM PacTBOpaMU HEKOTOPbIX COMeil 06pasytoT TecTo (nnacTu-
YECKyl0 Maccy), crnocobHoe cO BpemeHeM OTBepfeBaTb, MpeBpaLlasch B
KaMHEBWAHOE Teno.

HW3KOIMUCCMOHHbIE CTEKNA - BWUAbI CTEK/A, OTpaXKatoLime syum
(cBeTa), NOMYYeEHHbIE NMYTEM HaHECEHMS Ha MOBEPXHOCTb CTEK/A TBEPAbIX
NN MAFKMX CNeLnaibHbIX BELLECTB.

O6on — pynoHHble MaTepuasnbl, KOTOpble MPUKIENBAOTCA K
MOBEPXHOCTU CTEH B LieNsAX JEKOPaTUBHOIO O(hOPMIEHUS.

OO6pbI3r — nepBbliA CNO MHOFOCMONHOM LUTYKATYPKMW, CO3AatOLLMIA
LLIePOXOBATYIO MOBEPXHOCTbL Mepes HaHECEHUEM BbIPaBHMBAOLLETO €108
LUTYKaTypKu — TpyHTa.
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OrHecToKOCTb — CMOCO6HOCTb MaTepuanoB MPOTUBOCTOSTb
[EACTBMIO OTHs MpY MoXape B TeueHMe OnpefenieHHOro BpeMeHW Ge3
CHWXEHMS MPOYHOCTU 1 3HAUNTE/bHBIX AediopMaLInid.

Onubl — XnNgKne NpoayKTbl, NOMy4Yaemble CneumansHoin obpa-
60TKOI pacTUTEeNbHbIX Macen.
OpraHnMyeckue BSXYLIME BelWlecTBa — MaTepuasbl OpraHu-

YECKOro NPOUCXOXAeHWs, 0bnafaroLme cnoco6HOCTbIO MOA BAUSHMEM
(OU3NYECKMX WM XMMWUYECKMX MPOLECCOB MEPEXOANTb U3 MNaCTUYHOrO
COCTOSIHWS B TBEPA0E UM MasIonIacTUYHOe.

OTBepauTenn — BellecTBa, 00YCM0OBNUBAKOLLME OTBEPAEHUE
HEKOTOPbIX JKUAKUX MOJMMEPOB B TBEPAble, HEpPacTBOPUMbIE U
HemnnaBKMe NoMMepBI.

MaHenb - 1) BEPTUKa/bHbIA MNNOCKOCTHOW 3/1EMEHT 3aBOACKOIO
M3rOTOBNEHUS, MPUMEHSIEMbIA B CTPOWUTENbCTBE  3f4aHWA UK
COOPY>XEHUIA Pa3/IMYHOrO0 Ha3HAYeHWs W BbIMOJHAOLWMIA  HecyLye,
orpaxgarolime WM COBMeLLEHHble (Hecywme U orpaxgaroLyme)
(YHKUMK; 2) HWKHAS YaCTb CTEHbl MOMELLEHUs, OTMYaoLascs Mo
OTAENKe OT BCEli CTEHbI.

MaponpoHULLaeMoCTb — CMOCOBHOCTb MaTepuanoB MPONycKaTb
yepes CBOIWO TOMLY BOAAHOW Nap nNpWM PasHOCTWM [aBfieHnid Ha
MPOTMBOMOJIOXKHbIX MOBEPXHOCTAX MaTepuasna.

lMeHOGETOH — CBEPXNIErKNiA GETOH SYEUCTON CTPYKTYpbl, MNOMy-
UEHHbI MNyTeM MepeMelunBaHNs W TBEpPLAEHMS, OTAENbHO MpuUro-
TOBJ/IEHHBIX LIEMEHTHOrO (M3BECTKOBOIO) PacTBOpa W MeHbI.

MeHONONNITHAEH - TEMMOU3ONALMOHHbBIA MaTepuas, NOMyYeHHbIR
Mo creuWanbHOM TEXHOMOrMU MyTEM NpOrpeBa Macchl, KOTOpas COCTOUT
M3 TNOMW3TUMEHA, KOHLEHTpaTa TasbKa, KpacuTens, aHTUMMpEHa,
n306yTaHa 1 MOHOCTeapaTuHa.

lMeHOCTEKNO — TennoM30NALMOHHBIA MaTepuaa, 06pasyroLLmiics
co3faHueM yrnopsfoYHOW A4encToin cTpykTypsl (AuameTtpom nop 0,1-0,6
MM) 13 TOHKOIA CTEKNSHHOWN NeperopoaKoii.

MUrMeHTbl — CyXue Kpacsilue NnopoLLKW, HepacTBOpPUMbIe B BOZE,
macrne v Apyrux XuaKocTsX.

MnacTngukaTopbl — BeLECTBa, CAYXalMe A1  CHYDKEHUS
BASKOCTM KpacoK, pacTBOPOB, NPUAAHUS MOKPbITMAM TUMOKOCTU U
3NaCTUYHOCTW.

MnacTMYHOCTb — CBOMCTBO TBEPAbIX TEN MOA AENCTBUMEM BHELLHMX
CUN U3MEHSITb, He paspyLuascb, CBOKO (POPMY M pasmepbl WU COXPaHsATb
0CTaTO4Hble (NnacTuyeckue) aedhopmanuy nNocne yCTpaHeHUs 3TUX Cusl.
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MnacTmMaccoBble KOMMO3ULMM — COCTOST W3  MOSMMEPHOr0
BSKYLLEro, AMCMEPCHOrO HamnonHUTens, nnactmgukatopa, oTBepanuTens,
cTabunusatopa KpacuTeneid n agpyrmx MoangruKaTopos.

MneHkoo6pasyloline — BeLLeCTBa, CyXalime [ CLeneHns
MeXy CO00 KOMMOHEHTOB KPacO4YHOro cOoCTaBa WM CO34aHWs TOHKOW
M/EHKM, MPOYHO AepXKaLleincs Ha MOBEPXHOCTM.

MnAnTa — TrOPU3OHTANbHLIA MNOCKOCTHOW 3MEMEHT  (LUMpWHa
CEYEHMSt KOTOPOro npeobnafaeT Haf ero BbICOTOM WM TOMLUMHOW),
MPVMEHSIEMbIA B CTPOWUTENbCTBE 3AAHWIA W COOPYXKEHUIA PasINYHOIO
Ha3Ha4YeHWs1 U BbIMOHAOWMIA HecyLiMe, OrpaxxpatoLive Wim CcoBMme-
LEHHble (HecyliMe U Orpaxiatolme), TenaoTEXHUYECKUNE, 3BYKOW3O-
NALMOHHbIE, 3BYKOMOI/IOLAoLLMe 1 TOMY NOA06HbIE YHKLMW.

MNOTHOCTL — OCHOBHOE (hM3MYECKOe CBOWCTBO MaTepuana
abCOJIIOTHO MAIOTHOM COCTOSIHUM, KOTOPOE OMpPeAesnsieTcsl OTHOLLEHUEM
Macchl K einHuLIe o6beMa.

IMOBEPXHOCTHO-AKTUBHbIE BeLLeCTBA — COEAMHEHMS, CMOCOOHbIe
afcopbupoBaThCsl Ha NOBEPXHOCTY pasdena (a3 v MoHWKaTb BCIeACTBYMe
3TOr0 MOBEPXHOCTHOE HATSHXKEHME.

MonsyyecTb — CMOCOOHOCTb MaTepUaioB K  MeANeHHOMY
HapacTaHWIO BO BPEMEHM MIACTMYECKON Aedopmaumn npu LeiACTBUM
MOCTOSAHHOW HAarpy3Ku WM MeXaHU4eCKOro HanpshKeHUs.

Monnumep6eTOH - KOMMO3ULMOHHLIA MaTepua, NoayYeHHbIA NyTém
pauMoHa/IbHOro nmogbopa cocTtaBa M OTBEPXAEHMEM MacChbl M3 MOMuU-
MEPHOr0 BSHKYLLErO, AMCMNEPCHOr0, MEIKOro U KPYMHOTO 3ano/IHUTENeN,
0TBEPAWTENS MOAV(PMKATOPOB.

MonnypeTaHOBbIE MOAMMEPbI — MOMyYeHbl MYTEM CUHTe3a
paLMOHaTOPOB - U30LMOHATOB M MHOTOATOMHbIX CMIMPTOB.

MopucToCTh — CTENEHb 3aMo/IHEHNs 06beMa MaTepuaia nopavu.

MopTnaHAueMeHT — MPOAYKT TOHKOTO M3MeNbYeHUS KIIVHKEPA,
Mo/ly4yaeMoro B pe3ynbTaTe PaBHOMEPHOrO 06Xura [0 CrekaHus
NCKYCCTBEHHOWN OAHOPOAHOM CbIPbEBOI CMECU OnpefeNieHHOro cocTaBa,
COZEepXKalLeld N3BECTHSK W [INHY.

Mpefen OrHeCTOMKOCTM — MPOAC/DKUTENBHOCTL COMPOTUBIEHNS
BO3/ENCTBUIO OTHA 40 NOTEPU HECYLLE/ CMOCOBHOCTY MM NPOYHOCTK.

Mpegen NpoYHOCTM (COMPOTMBIEHNE BPEMEHHOE) — MEXaHNYeCKas
XapaKTepuCcTMKa MaTepuanoB, Bbipakalolwas YC/OBHOE HampshKeHWe,
COOTBETCTBYIOLLEE  HaubO/bLUen  Harpyske,  NpefLIecTBOBaBLUENA
pa3pyLleHnto obpasLia.
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MpoYyHOCTL —  CMOCOGHOCTb  MaTepuana  COMPOTUBAATLCS
paspyleHnto Moj AeliCTBMEM BHYTPEHHUX HaMPSHXKEHWUA, BbI3BAHHbLIX
BHELUHUMMW CUMaMU — Harpy3kamMu (CKMMAKLLMMK, W3rMbatoLLmmm,
pacTAarmeatoLmn).

MpoyHOCTbL 6eTOHA OTMYCKHAs - HOPMMpPYeMas MPOYHOCTL GeTOHa
3/1EMEHTOB OETOHHbLIX U >Kee306eTOHHbIX KOHCTPYKLUMIA K MOMEHTY
OTMYCKa UX C NPeanpuaTUS-U3roToBuUTENs.

MyCcTOTHOCTL — CTemneHb 3ano/iHeHWs 06beMa U3fennus nycToTamu.

Mbineynosutenn  (NbIIEOTAENUTENN) - YCTPOCTBa  And
ynaBnuBaHua (OTAENEHMSA) NblIA U APYTUX MEXaHUYECKUX NpuMeceid u3
BO3AYLIHbIX (ra3oBbiX) MOTOKOB B CMCTEMAX BbITSXKHOM BEHTUAALUW W
MPOMBILLIEHHbIX YCTaHOBKaX OUYUCTKM rasa.

Pa36aBUTENN — DKMOKOCTM, KOTOpPble He PacTBOPAKT M/EHKO-
06pasyoLLyI0 OCHOBY, a CYXaT AN YMEHbLUEHMS BA3KOCTU KPacoK.

Pa3xuxutenm — cMm. Pazbasutesnu.

PaccnamBaeMoCTb — XapaKTepucTWKa CBA3HOCTU PacTBOPHO
CMECH Npu AVHaMUYEeCKOM BO3AENCTBUM Ha Hee.

PacTBOpUMOCTb — CMOCOOHOCTb BeLLEeCTBa B CMECK C OAHWUM WK
HECKO/IbKUMM APYTUMU BELLeCTBaMU 06pa3oBbiBaTh PACTBOPbI.

PacTBOpuUTENN — nETYUYME XMAKOCTW, MPUMEHSEMble And npu-
[aHna  NakoKpacovHbIM  MaTepuanaM HeobXOAWMOR MansapHOl  KOH-
CUCTEHLMN.

PekomeHgauum — maTepuan, paspabaTbiBaemblii Hay4HO-MUCChe-
[0BaTeNIbCKAMM ~ UHCTUTYTaMU Ha OCHOBe pe3yNbTaToB  Hay4HbIX
NCCNeAOBaHNA W HampaB/eHHbIA Ha AasbHelllee COBEPLUEHCTBOBaHME
MPOEKTUPOBAHMSA U CTPOMTENLCTBA.

Penakcauusa Hanps>KeHUin (ycunuid) — nocTeneHHOe M3MeHeHMe
HanpsbKeHWiA B MaTepurane (Tene) Npu NOCTOAHCTBE ero Aeopmauuid.

PUrenb — rOPU3OHTA/IbHLIA WM HAKNOHHbIA 371EMEHT Kapkaca
30aHWIA UK COOPYXKEHUS, (PaxBEpPKa, Pambl.
PYKOBOACTBO — MaTepuasn, COAepXaliMiAi  BcromoratesibHble

JaHHble [/1 MPOEKTUPOBAaHWS W CTPOWUTENbCTBA U BbIMyCKaeMbll
BEAYLMMUN UCMONHUTENAMU - Pa3paboTyUMKaMn MPOEKTOB HOPMATUBHbIX
[OKYMeHTOB (Kak npasuno, rnas CHul).

CelicMOCTOMKOCTb — CNOCOBHOCTL 34aHWI U COOPYXXEHWUIA NPOTUK-
BOCTOSATb CEACMMYECKUM BO3AENCTBUAM 6e3 MOTEPM 3KCMAyaTaLMOHHbIX
KauecTB.

CeppALueBnHa — LiEHTpa/ibHasA YyacTb CTBOMA epeBa.
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CepTunkar — [OKYMEHT NpeanpusaTUS-U3roToBUTeNs, Mof-
TBEPXKAIOLNIA COOTBETCTBME W3rOTOB/IEHHLIX MaTepuanoB (U34enuid,
KOHCTPYKUMIA) CTaHAapTaM Uin TEXHUYECKUM YCNOBUSM.

CWKKaTNBbl — MaTepuasbl, YCKOPSIOLLMEe 0TBEpAEBaHNE MaCaAHbIX
Kpacok, onud.

CwuTannbl — CBEPXMPOYHbIA MaTepuasi, MOMYYEeHHbI MyTéM
YaCTMYHOM MK MOJHOM KpUCTaNnM3aLmeid cTeksa.

Ckpy66ep — annapar 418 ynaeBivBaHWsA MbUA N ra3006pasHbIX
nprYMecein 13 NOTOKa BO3AyXa MyTeM OPOLLEHUS ero BOJON.

CMbIBKM — >XUAKME COCTaBbl, CAyXaliue 415 yAaneHus cTapbIx
Mac/siHbIX KPacoK, MaKOBbIX, IMa/IEBbIX U APYTNX OKPACOUHbIX MIEHOK.

Copbuus — nornoLleHre rasos, NapoB M PacTBOPEHHbLIX BELLECTB
TBEPAbIMU TENaMu U XXULKOCTAMU.

CocTaB 3epHOBOI (COCTaB rpaHy/I0METPUYECKNIA) — Cofiep>KaHne B
3anonHUTensax OeTOHa, FPYHTE WM UCKYCCTBEHHOM MNPOAYKTE 3epeH
(YacTuL) pasnNYHON KPYMHOCTW, BbIP&KEHHOE B MPOLEHTaX Macchl
(Beca) mnm o6LLEero KonmyecTsa 3epeH MccnefoBaHHOro obpasua.

CpefHAs NNOTHOCTb — XapaKTepusyeT MacCy efyHuLbl 0bbema
maTepuana B eCTeCTBEHHOM COCTOAHMUM (BMeCTe ¢ nmopamm 1 nycroTanbl).

CpOKU CXBaTbiBAHWNA — BPEMS OT MOMEHTa 3aTBOPEHNS BSKYLLEr0
[0 Hayana M KOHUa CXBaTblBaHWsA, OMpejensembiX Ha CreLyansHoM
npuéope Buka.

CteknoBata — TEMMOU3OSLUMOHHDBIA, XMMUYECKN  CTOMKWIA,
HEBO3ropaemblii MaTepuas, MoslyYeHHbI MO CreumanbHOW TeXHONorum
13 NerkopacniasnsaemMbix CTeKO.

CTteknonakeT — OCTEK/EHHble ABYX, Tpex U 6o/ee KaMepHble
pambl, CO3JaHHble MyTEM CreLManbHOr0 MOHTa&Xa C  MOMOLLbIO
repMeTUKOB.

CTpouTenbHble MaTepuanbl — MPUPOAHbIE U WCKYCCTBEHHbIE
mMaTepuasibl U U3Lenus, UCNosb3yeMble MPU CTPOUTENLCTBE U PEMOHTE
3[aHWI N COOPYIKEHWIA.

CTtpouTenbHble HOpMbl 1 npasuna (CHwlM) — cBOA OCHOBHBIX
HOPMAaTUBHbIX [OKYMEHTOB, MPUMEHSEMbIX B CTpouTenbcTBe. CHMI
yTBEPXAarTCs 0CYAapCTBEHHbIM KOMUTETOM MO apXMTEKTYpe U CTPOu-
TensCTBY PY3 Ana 06s3aTeNlbHOro NpMMeHeHNst BCEMU MUHWUCTEPCTBaMU,
BEAOMCTBAMM.

CTpouTenbHble  pacTBOPbl —  WCKYCCTBEHHbIE  KaMeHHble
MaTepuaibl, MOMy4Yaemble B pe3y/bTaTe 3aTBEpAEBaHMS PalyOHIbHO
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nofobpaHHOW CMeCcu BSDKYLLErOo, MENKOro 3anonHuTens, BOAbl W
[06aBOK.

TBepAoCTb — CBOWCTBO MaTepuanoB COMPOTUBAATLCA MIacTui-
yeckoi fedopmaumMm UM XPYMKOro paspyLUeHW0 B MOBEPXHOCTHOM
C/I0e NPV MECTHbIX KOHTAKTHbIX CUIOBbIX BO3AENCTBUSX.

TemnepaTypHble getopMaymm — U3MEHEHWS JIMHEHbIX pa3me-
poB 1K 06beMa MaTepuaia NpU U3MEHEHUN €ro TeMMepaTtypbl.

TennonpoBOoAHOCTbL — CMNOCOBHOCTL MaTepuana NpPoBOAUTL Yepes
CBOIO TO/ILLY Tenso.

TOHKOCTb MOMOMa — XapaKTepUCTKa AMCMEPCHOCTU BDKYLLUX,
MUrMEHTOB, HAaMONHUTENElN, OMNpefenseTcsd OCTaTKOM Ha CTaH4ApTHOM
CuTe B MPOLEHTax Mo OTHOLLUEHWUIO K HAYa/lbHOW HaBecke maTepuana.

TpewmnnocTonKocTb — CMOCOBHOCTb  KeNe306eTOHHbIX  KOH-
CTPYKLUMIA COMPOTMBAATLCA 00pa3oBaHMO TPELWMH Nof4 Ae/CTBMEM
Harpy3oK 1 BO3[eiCTBWIA.

Y noboyknaabiBaeMoCTb — CMOCOOHOCTb  PacTBOPHOW  CMecu
PaBHOMEPHO YKNaAblBaTbCA MO OCHOBAHMH) TOHKMM CJI0EM.

Y KpbIBUCTOCTb — CMOCOOHOCTb /1aKOKPACOYHbIX MaTepuasios npu
HaHeCEHNM Ha MOAJIOXKKY CKpbIBaThb LIBET MOBEPXHOCTY.

Ynpyroctb — CBOWCTBO Tena Aed)OpMUPOBATLCA MNOL BAUSHUEM
Harpy3ok W BO3JEACTBUIA, CBS3aHHBIX C BO3HUKHOBEHWEM BHYTPEHHUX
CW/, N NOSHOCTHLIO BOCCTaHaB/IMBaTb CBOK MepBOHAYaAbHYKO (hopMy ©
06beM (TBepAble Tena) NMb0 TONbKO 06beM (KMAKME U ra3006pasHble
Tena) nocne npekpaweHns AeiACTBMS Harpy3oK W BO3AEWCTBWA,
BbI3bIBAOLLMX AeopmaLuio Tesa.

Ycaflka — yMeHblUeHWe pasMepoB UM o06bemMa MaTepuana B
pe3y/bTaTe ero BbICbIXaHWs UMM TBEPAEHNS BSXKYLLMX BELLECTB.
YCuUnus — BHYTPEHHME CWU/bl, BO3HMKAMOWME B MOMEpPeyHoM

CEeYEHUN 3NEMEHTA KOHCTPYKLUMM OT BHELLUHUX Harpy3oK W BO3ZelCcTBUiA
(NpofonbHas 1 nonepeyHas CUsbl, U3rMOAOLLNIA N KPYTSLLMIA MOMEHT).

YcTanocTb MaTepuasioB  — U3MEHEHWE  MEXaHWYeCKux WU
(hM3NYECKMX CBOMCTB MaTepuana, Moj AJMTeNbHbIM AeACTBUEM LMKN-
UECKN U3MEHSIOLLMXCSA BO BPEMEHMW HANPSHKEHWIA 1 aecopmaLyii.

YcTaHOBKa (hfoTalyMOHHaA - YCTaHOBKA ANS BblAeNeHNs W3
CTOYHBbIX BOA TOHKOAMCMEPCHbIX TBEPAbIX WM  3MYJbIMPOBaHHbIX
XUOKUX  MeXaHUYeCKMX MpUMEecein nyTem  MpuavnaHus ux K
MOBEPXHOCTW BO3AYLLHbIX My3bIPbKOB.

daKTypa — XapakTep MOBEPXHOCTWU, CBOWCTBEHHbIA [JaHHOMY
maTtepuany wm cBs3aHHbIl C ero 06paboTKOW.

396



P0oNbrons3onb — PYNOHHLIA  KPOBEbHO-TMAPOU30SIALMOHHDIN
maTepuan, KOTOpbIi COCTOMT M3 TOHKON aIlOMUHNEBON (HOMLIN 1
HaHECEHHOW Ha Hee GUTYMHO-PE3VHOBONO 3aLLMTHOIO C/108.

XpynkocTb — CMOCOGHOCTb TBEPAbIX Ten paspyLlatbcs npu
MEXaHWYECKMNX BO3AENCTBUAX 6€3 3aMETHOIN NnacTUYeCKoin aetopmaunm
(cBOIACTBO, NPOTMBOMONOXHOE NIACTUYHOCTH).

LiBeT — olLyLleHWe, BO3HMKAIOLLLEe B OpraHe 3peHus YesioBeka npu
BO3AENCTBUN Ha HErO CBETA.

LLinakneBKM — OTAENOYHblIE COCTaBbl [AN8  BbIPaBHWUBaHUS
MOBEPXHOCTENW, NOA/IeXaLLMX OKpacke.

LLTykaTypka — OTAENOYHbI  BblpaBHMBAOWMIA  CNOA  Ha
MOBEPXHOCTU CTeH, MOTONKOB. OCHOBHOE HasHayeHWe — Mo/yyeHue
POBHbIX U FNaAKNX 160 penbetHbIX MOBEPXHOCTENA.

3KcTpysns  —  mpouecc  (hOPMMPOBAHWUS  U3LENWIA  NyTem
MpoAaBAMBaHNs CbIPbEBOI CMECK Yepe3 MaTpULLy C OTBEPCTUEM.

dnacTUYHOCTL — CMNOCOBHOCTL MaTepuana BOCCTaHaBNMBATbL
nepBoHavanbHY0 (OPMY 1 pa3mepbl NOC/Ee CHATWS Harpy3oK.

AnemeHT nona (KHAY®-cynepnon) — AUCTOBO MaTepuarn,
COCTOSALLMIA M3 ABYX COELUHEHHbIX KNEeemM TUMNCOBOMIOKHUCTLIX JIMCTOB
obweli TonwmHoi 20 MM, MpeAHasHayeH Ang YCTPOMCTBA CyXMX
COOPHBIX OCHOBaHWiA nona.

3ManeBble KPAaCKM — CMECh CyXMX NMUTMEHTOB C /TaKamMu.

3Manb — CyCrneH3ns MUIrMeHTa, BO3MOXHO 1 HaMONHUTENSA, B /1ake,
06pasytoLLias nocne BbiCbIXaHWs 6ECTALLYHO MIEHKY.

3AMynbCcua — AMcrnepcHas CUCTeMa, COCTOSLLAsA U3 iBYX HepacTBo-
PAIOLLMXCA APYT B Apyre XXUAKOCTEN, OfHa U3 KOTOPbIX pacrnpeeneHa B
[PYroiA.

AYencTblil  BETOHbI — KOMMO3ULMOHHbLIE MaTepuasibl CTPOro
YMOPAA0YEHHON CTPYKTYpbl, MOMYyYeHHble MyTéM napoobpas3oBaHuMs
CMecu, KOTOpas COCTOUT W3 BSDKYLLErO BeLlecTBa, KPEMHE3eMUCTOro
KOMMOHEHTa 1 napoobpasosarens.
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