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«BBOJHAS JIEKIHST»

1.1 [enp u3yueHus IUCUUILTUHBL: (GOpMHUpPOBaHUE Yy OakagaBpa MO HAIPABJICHHUIO
noArOTOBKU «CTPOUTENBCTBO» 3HAHUSI CBOMCTB M HA3HAYEHHS] COBPEMEHHBIX JOPOKHO-
CTPOUTENIbHBIX MaTEPUAJIOB U U3JCIHI, a TAKXKE YMEHUS IPUMEHATh 3TU 3HAHUS TPU MPO-
E€KTUPOBAHUU U CTPOUTEIHCTBE aBTOMOOMIIBHBIX JOPOT ¥ MHKEHEPHBIX COOPYKEHUI.

1.2 OcHoBHBIE 3a/1aUN JUCIIUTUINHEL:

—  TO3HAKOMUTH C UCTOPHUEH MPOU3BOACTBA U MPUMEHEHUS JTOPOKHO- CTPOUTENb-
HBIX MaT€pUaJIOB, C TEOPETUUECKUM U MPAKTHUECKUM BKJIAJIOM OTEYECTBEHHBIX U 3apyOeK-
HBIX YYEHBIX B Pa3pabOTKy M BHEIPEHHE HOBBIX d(PHEKTUBHBIX TEXHOJIOTHM MX MPOU3BOJI-
CTBa;

—  OOBSACHHUTH B3aMMOCBSI3b COCTAaBa, CTPOCHUS M CBOMCTB JIOPOXKHO- CTPOUTEIh-
HbIX MaTEPHUAJIOB;

— PACKpBITh OCHOBHBIE MOKAa3aTEeJM KauyeCTBa JIOPOKHO-CTPOUTEIBHBIX MaTepua-
JIOB ¥ COBPEMEHHbBIE METOJIAMH UX OIIEHKH;

— Hay4YuTh NPaBUJIBHO HMCIOJIb30BATH OCHOBHbIE HOpMAaTUBHbIE JOKyMeHTHhI (I'O-
CTs1, CHullsl u 1p.), periiaMeHTUPYIONINE TEXHUUECKUE XapaKTePUCTUKU, PAllUOHAIIbHbBIC
00J1acTh MPUMEHEHHUS U KOHTPOJIb Ka4eCTBA JIOPOKHO-CTPOUTETHHBIX MATEPUAJIOB;

— ONHUCaTh OCHOBHBIC MPUHIIUIIBI TEXHOJOTHI MPOU3BOJICTBA BAKHEUIIIUX BU- JIOB
MaTepuagoB U U3ACIIUM I TPAHCIIOPTHOTO CTPOUTENIHCTBA;

— JaTh MPEJICTaBICHUSI 00 OCYIIECTBIISIEMBIX B CTPOUTEIILCTBE MEPONPUSITUSX IO
SKOHOMHH U PAllMOHAIILHOMY HCIIOJIb30BAaHUIO CHIPHEBBIX M TOIUIMBHO- SHEPreTUUYECKUX
PECypCoB, a TAaKXKe M0 CHIKEHUIO TPYAO0EMKOCTH MPOU3BOICTBEHHBIX MPOLIECCOB;

— HAY4YuTb MPaBWIbHO BBIOMPATh M T'PAMOTHO HCIIOJIb30BaTh JIOPOKHO- CTPOHU-
TeJIbHbIE MaTepualibl JJIS PEIICHUs MPAKTUUYECKUX 3ajlady MpPU CTPOUTEIHCTBE aBTOMO-
OWJIBHBIX JIOPOT M MHKEHEPHBIX COOPY>KEHHUI Ha HUX.

1.3 Ilepeuens nuteparypbl, pPEKOMEHIYEMOU CTYJECHTaM JUIsi CAaMOCTOATEIBLHOM pa-
OOTHI:

— OCHOBHAs JIUTEeparypa:

1. Anumos JI.A., Bopounn CTpoutesibHbIe MaTepualbl: y4eOHUK sl OaKaiaBpoB,

00y4. o Hanpai. «CtpoutensctBoy. [1 M.: UL «Axanemusy, 2014,
2. baxenos F0.M. Texnomorus 6etona: yueonuk. — M.: ACB, 2007.

3. Hmmononos C.K., Mapaupocosa WU.B., Yrnosa E.B., bespoaunsiii O.K. Opranu-
YeCKUe BSKYIIME ISl IOPOKHOTO CTPOUTENbCTBA: yueOHoe mocodue. — PoctoB-Ha-/lony:
00O «IOr», 2003.

4, Kaxmorud A.B. Tpumenko. U.B. JlabopaTopHbIii TpaKTUKyM MO Y4eOHBIM JIHC-
nurinHaM «CTpoUTENbHbIE MaTepUaIb» U «Jl0poKHOE MaTepruaIoOBEICHUE U TEXHOJIOTUS
JIOPOXKHO-CTPOUTENIbHBIX MaTepuanoBy. — Yacts 1. — PoctoB-Ha-JloHy: PocT. roc. ctpour.
yH-T, 2014,

5. Kaxmorun A.B. Tpumenko. U.B. Ctpourensubie pactBopsl. llemeHnTHBIE O€TO-
HBI. AcanbTobeToH: npakTukym. — PoctoB-Ha-/{ony: JAI'TY, 2018.

6. [Tonmos K.H., Kagno M.b. CtpoutenbHbie MaTepuaibl U U3EIHUS: yISOHUK.

— M.: Bricias mikosna, 2005.

7. ITonos JI.H., [TonoB H.JI. CtpouTtensHbie MaTepuaibl U U3ACINS: YICOHHK.
— M.: OAO «IIII», 2008.

8. IOnama A.H. butymmHO3HBIE AOPOXKHO-CTPOUTENBHBIE MaTepUANbl: yueOHOe
nocobwue. — Poctos u//l: PI'CY, 2012.

— JIOTIOTHUTEIIbHAS IUTEepaTypa:



1. Bepenbko B.A. HoBble maTepuainbsl B JTOPOKHOM CTPOUTEIHCTBE: yueOHOE TO-
cooue. — Munck: YII «Texnonpunty, 2004.

2. JHaseimoB B.H. M3rorosnenue uznenuii u3 achaibTOOCTOHHBIX cMeceil. — M.:
ACB, 20083.

3. Kacropueix JI.M. [o6aBku B OETOHBI M CTPOUTEILHBIC PACTBOPHI: y4eOHO-
cnpaBouHoe nocooue. — Poctos v//l: ®ennkc, 2007.
. Heceraes I'.B. beronsr: yuebnoe mocooue. — PoctoB u/]1: ®enukc, 2011.

5. CrpouTenbHbIE MaTepHallbl: y4eOHO-CIIpaBOYHOE mocodue / mon pen.
I'.B. HeceraeBa. — Poctos v/]1: @enukc, 2009.

6. CrpoMHAYCTpHUS W MPOMBIINIJICHHOCTh CTPOUTEIBHBIX MaTEPUATIOB: SHIIUKIIO-
neaus / mox obur. pea. K.B. Muxaiinosa. — M.: Crpoitnzaar, 1996.

7. ®epponckas A.B. JlonroBe4yHOCTh KOHCTPYKIMI M3 OETOHA M Kele300eToHa:
yduebHoe mocooue. — M.: ACB, 2006.

1.4 Knaccudukanuu JOpPOKHO-CTPOUTEIHHBIX MAaTEPHAIIOB TIO BUAY CHIPbS U TEX-
HOJIOTHH M3TOTOBJICHUSI:
TPYHTHI;
IPUPOJHBIE KAMEHHBIE MaTEPUAIIbBL;
OpraHUYECKUE U MUHEPAIbHBIC BSOKYIINE BEIIECTBA;
achanbT00eTOH;
IIEMEHTOOCTOH H >KeJIe300€TOHHBIC U3/ICIIHS;
KepaMUYEeCKHe MaTepuaibl (HOPOKHBINA KIIMHKEPHBIN KUPITUY);
JIECHBIE MaTEPHUAIIBL;
CTaJIbHOM ITPOKAT;
MOJINMEPHBIE MaTePUAITBI

1.5 Kparkuii uctoprueckuii 0030p MPOU3BOJCTBA U MPUMEHEHUS JOPOKHO- CTPO-
UTEIBHBIX MAaTEPUATIOB M M3/ACINNA. 3aBUCUMOCTh Ka4eCTBA, JIOJTOBEYHOCTH U CTOMMOCTHU
TPAHCTIOPTHBIX COOPYKCHHI OT MPaBUILHOTO BHIOOpA M MPUMEHECHHS CTPOUTEIIBHBIX Ma-
TEPHUAJIOB.

1. OPTAHUYECKHUE BSKYIIIUE BEHIECTBA JJISA
JAOPOKHOI'O CTPOUTEJIBCTBA

butyMmbl, Kak opraHu4ecKue BSKYIIHME BEIECTBA, COCTOSALIUE U3 CMECU BBICOKOMO-
JEKYJISIPHBIX YTJIEBOAOPOJIOB, U3MEHSIONINE CBOM CBOMCTBA B 3aBUCHMOCTH OT TEMIIepa-
TYpBI.

Knaccudukanuys opraHu4ecKuX BSIKYIIUX BEIIECTB:

— B 3aBHCUMOCTHU OT BHJIa UCXOJIHOTO CBIPbSl U T€XHOJOTHUU MOJydeHUs (MpUpo-
HbIE OUTYMBI, He(DTSTHBIC OUTYMBI, CITAHIICBBIC OUTYMBI);

— B 3aBUCHUMOCTHU OT KOHCUCTEHIIMH MPU OOBIYHBIX U MOBBIIICHHBIX TEMIIEpaTypax
(TBep/ible OUTYMBI, BSI3KHE OUTYMBI, )KUJKUE OUTYMbl, ONTYMHBIE IMYJIbCUU U MACTHI);

— TI0 Ha3HAYCHUIO (CTPOUTEIHHBIE OUTYMBI, KPOBEIbHBIC OUTYMBI, U30JISITUOHHBIC
OUTYMBI, TOPOKHBIE OUTYMBI).

XUMHYECKHUI COCTaB OMTYMOB (COJIEp’KaHHUE B DJIEMEHTAPHOM XUMHUYECKOM COCTaBe
BCEX OMTYMOB yTJepo/ia, BOJIOPOa, KUCIOPO/a, a30Ta, CEPHI).

['pynmoBoii coctaB OUTyMOB (coaepxaHHe B OUTyMax TpymN YTIJIEBOJOPOIOB CO
CXOJTHBIMH CBOWCTBAMH — Macell, CMOJ, ac(harbTeHOB, KapOEHOB U KapOOuI0B, achaabTo-
TE€HOBBIX KUCIIOT ¥ UX aHTUJIPUTOB, apauHOB).



XapakTepucTUKa OCHOBHBIX T'PYII YIJI€BOJOPOIOB MO (PU3UUECKOMY M arperaTHo-
My COCTOSIHUIO, ICTUHHOW IJIOTHOCTH M MOJIEKYJISIpHOW Macce. BiusiHue rpynmnoBoro co-
cTaBa OMTYMOB Ha WX BaKHeWIne (PU3UKO-MEXaHUYECKUE MOKa3aTeNn: TIyOUHY MPOHH-
KaHMsI UIJIBl, PACTSHKMMOCTb, TEMIIEPATYpPy pPa3sMArYeHMs], TEMIIEPATYPY XPYIKOCTH.

HecTtabunbHOCTh TPyNnoBoro coctaBa outyma. CTapeHne OpraHUuYeCKUX BSDKYIIUX
BEIIECTB B MPOLIECCE IKCIUTyaTaIK ac(haabTOOETOHHOTO MOKPBITHSL.

CrpoeHre OpraHMYecKUX BSDKYIIUX BEIIECTB.

OCHOBBI MULIETIIPHOM TEOPUH CTPOCHUS OPraHUYECKUX BsDKYyIIMX BemecTs o A.C.
KobGanosckoii u B.B. Muxaiinony.

CTpyKTypHbIE TUIIBI OUTYMOB B 3aBUCHMOCTH OT UX KOJIJIOUJHOTO (HCIIEPCHOrO)
CTPOEHUS, IPEAOIPEALIIEMOr0 COACPKAHUEM Macesl, CMOJI U ac(aibTEHOB:

— Tenb, 00JaJaroNINil HEKOTOPBIMU CBOMCTBAMHU TBEPABIX Tell (CIIOCOOHOCTH CO-
XpaHsATh GopMy, IPOYHOCTh, YIIPYTOCTH);

— 30J1b, B KOTOPOM IpeoOaaeT KuaKasi TUCTIEpCUOHHAS Cpe/a;

— 30JIb-T€Jb, 3aHUMAOIIHNI IPOMEXKYTOYHOE MECTO MEXKTYy ABYMS IIPEABIAY- [IUMHA
CTPYKTYPHBIMHU THUIIAMH.

XapakTepucTUKa CTPYKTYPHBIX TUIIOB OUTYMOB.

[Ipuponubie OUTyMBI: oOIpeAeNeHue, YyCiIoBUs oOpa3oBaHUs. MecTOpoKIeHUS
IPUPOIHBIX OUTYMOB:

— TIOBEPXHOCTHBIE (ac(aibTOBBIE 03€pa);

— IUIaCTOBBIE;

— KUJIbHBIE;

— JKHJIBHO-IUIACTOBBIE.

Knaccudukanus npupoaHblx OUTYMOB B 3aBHCHUMOCTH OT KOHCUCTEHIIMH IPHU
OOBIYHBIX U MOBBIIICHHBIX TEMIIEpATypax:

— TBepable (achanbTUTHI);

— Bs3kue (achanabThl);

— KUJKHE (MaJbThI).

OcHoOBHBIE HanpaBlieHUs epepadboTKH acPabTOBBIX TOPHBIX MOPO/I:

— W3BJICYEHHUE YUCTOTO OUTYMa;

— mosydeHue ac(aJbTOBBIX MaTepuaioB (acaabTOBOro MOpPOIIKa, achaabTOBOH
MAaCTUKH WM XOJIOJTHOTO ac(haabTOBOTO OETOHA).

ParnmonaneHpie 00J1aCTH IPUMEHEHUSI IPUPOAHBIX OUTYMOB.

Hedtsauble OUTYMBI: ONpeeIeHHE.

Crnioco6b1 mepepaboTku He(TH, KaK TOPIOYEr0 MCKOMAeMoro, u acganabTo- CMOJIU-
CTBIE OCTATKH, 00pa3yolIrecs nocie PpakIMOHHON MePErOHKN U KPEeKUHT mpoliecca. Ma-
3yT, TYJIPOH U KPEKUHI-OCTaTOK, KAK OCHOBHOE CBIPbE€ JJIsl MOJY4YEHUsI HEPTAHBIX OUTY-
MOB.

Knaccudukanus HeTsiHBIX OUTYMOB IO cloco0am MpOU3BOJICTBA:

— ocTaTouHble (KUIKHUE U BSI3KUE);

— OKHCJICHHBIE;

— KPEKHUHTOBBIE;

— DJKCTPAKTHBIE;

— KOMIAyHJIHPOBAHHBIE.

JlopoxHbIe OUTYMBI, KaK pa3HOBUJHOCTb HEPTSIHBIX OUTYMOB, IPUMEHSIEMBIX B Ka-
YeCTBE BSKYILEro MaTrepHasa Mpu CTPOUTENBCTBE U PEMOHTE ac(haibTOOCTOHHBIX TOPOXK-
HBIX ¥ a3pOJAPOMHBIX NOKPBITUNA. FIX CTpOUTENBHBIE CBOKCTBA.



HopmatuBHBIE TOKYMEHTHI Ha BSI3KUE U JKUJIKME HEPTSIHBIE I0POKHBIE OUTY-

MBI.

CriocoObl oSTy4eHHs U 00J1aCTh MPUMEHEHHUS BI3KUX HEPTSIHBIX JOPOKHBIX

outymoB. Ux (pu3nKo-MeXaHUYECKHUE MOKA3ATENN:

— rayOHMHA NPOHUKAHUA UIJIbI (IEHETPaLus );

— TemIeparypa pa3MsryeHus;

— PacTSKUMOCTD (yKTWJIBHOCTD);

— HHJEKC NEeHEeTpaluu;

— TeMmIeparypa XpynKoCTH;

— TEeMIIepaTypHbIil UHTEPBAJ MpEBpaLECHUs (TTACTUYHOCTH);

— TEMIEPATYpPbl BCIIBIIIKY;

— W3MEHEHHE TEMIIepaTypbl pa3MArYCHHsI OCIIE MPOTPEBa.

OctaTouHble U pa3KKeHHbIC HEPTIHBIE TOPOKHBIE OUTYMBI. VX Kitaccudukanus B
3aBHCHUMOCTH OT CKOPOCTH (POPMHUPOBAHUS CTPYKTYPHI:

— rycTeromme co cpeaneit ckopoctrio (CI);

— MemieHHorycrteromue (MI°, MINO).

DU3UKO-MEXaHUYECKUE MTOKA3aTeNIN KUJKUX HEQTIAHBIX TOPOKHBIX OUTYMOB:

— YCIIOBHas BS3KOCTb;

— KOJIMYECTBO UCHAPUBIIETOCS Pa3KIKUTEIS;

— TeMIlepaTypa pa3MsTrdyeHUs OCTaTKa MOCJE OIMpeAesieHUs KOJIMYecTBa HUCIapUB-
LIEroCs Pa3KI>KUTEIIS;

— TeMIeparypa BCIBIILIKH.

JlopoxHbIe OUTYMHBIE SMYJIbCUM U OUTYMHO-IIOJIMMEPHbIE (MOIUMEpPOan(UIIIPO-
BaHHBIE): ONPEACIICHHE, COCTAB, HA3HAUCHHE.

OMyNbCHUH, KaK TUCHEPCHBIE CHUCTEMBI, 00pa30BaHHBIE ABYMsI HECMEIINBAEMbBIMHU
KUIKOCTSAMU.

Knaccudukanus J0pOKHBIX OUTYMHBIX 3MYJIbCHI MO CTPYKTYpE:

— npsaMble («Maciio B BOJIEY);

— oOpartHble («BOJIa B Macye»).

Pacnagx smyinbcuid. Posib S3MybratopoB B IOBBILIEHUN CTOMKOCTH AMYJIbCUH ITPOTUB
pacnaza.

Knaccudukanus npsMpIx SMyabCUIl IO XUMUYECKON NPUPOJIE IMYJIbIaTopa:

— KaTUOHHBIE;

— aHUOHHBIE;

— TACTHI.

B3aumopenictBrue MpsMBIX dMYJIbCUN C MUHEPAJIbHBIMU MaTE€pUAIAMU KUCIIOTO U
OCHOBHOTI0 xapakrepa. [I[puMeHeHne npsMbIX SMYJIbCUN B JOPOKHOM CTPOUTEIHCTBE.

XapakTepucTUKa U Ha3HAYeHHE OOPATHBIX IMYJIbCUH.

CocTaBbl NPSIMBIX U OOpPaTHBIX AMYJIbCHUM, @ TAKXKE MACT, TEXHOJOTUYECKUE CXEMBI
WX MPUTOTOBJIEHUS B AMYJIbCMOHHBIX MAIlIMHAX (HUCTIEpraTopax).

CBolicTBa TIOPOKHBIX OUTYMHBIX IMYJIbCUH:

— YCTOMYMBOCTH MPHU MEPEMENIMBAHUN CO CMECSIMH MUHEPAIbHBIX MAaTEPUAIIOB I10-
PHUCTOrO U INIOTHOTO 3€PHOBBIX COCTABOB;

— CcoJIepKaHKe BSOKYIIEro (0uTyma) ¢ AMyJIbraTopoM;

— YCIIOBHYIO BA3KOCTb;

— CIEIUIEHHE 3MYJIbCUI C MUHEPAJIbHBIMU MaTeprajIaMu;

— 0ocCTaToK Ha cute ¢ ceTkoit Ne 014;



— YCTOMYMBOCTH MIPU XPAHCHUHU.

Krnacc nopoXHBIX OMTYMHBIX 3MYJIbCUH B 3aBUCUMOCTH OT YCTOMYHMBOCTHU IpH Tie-
pPEMEIINBAHUU CO CMECAMHU MUHEPAIbHBIX MATEPHAIIOB MOPUCTOTO U TJIOTHOTO 3€PHOBBIX
COCTaBOB:

— OwicTpopacnanatomuecs: (anuonueie: DOBA-1, DBIIA-1; xarnonnsie: DBK-1,
OBIIK-1);

— cpennepacmanaronmecs (anunonasle: DBA-2, DOBIIA-2; katuonnbeie: DBK-2,
OBIIK-2);

— MeieHHopacnagatonmecs (anuonneie: DbA-3, DBITA-3; katuonnsie: ObK- 3,
DBIIK-3).

@opMUpPOBAHUE CTPYKTYPbI SMYJIbCUOHHO-MUHEPAIBHBIX CMECEH.

OcHOBHBIC HaIpaBJIECHUS UCIIOIB30BaAHUS IOPOKHBIX OUTYMHBIX dMYJILCUN B TPAHC-
MIOPTHOM CTPOUTEILCTBE.

2. BATTIOJIHUTEJIN AJISI HEMEHTHBIX BETOHOB U MUHEPAJIBHBIE
COCTABJIAIOINUE ACOAJIBTOBETOHOB

AcdanbrobeTon u monuMepachanbTo0eTOH, KaK UCKYCCTBEHHBIE KAMHEBHIHBIEC Ma-
TEpUajbl, MOJyYyaeMble B pe3yJbTaTe YIJIOTHEHUS CMECH MHHEpAIbHBIX MaTepUalioB
(meOHs (TpaBuUsi) M IeCKa ¢ MUHEPAJIbHBIM IOPOIIKOM WM 0€3 Hero) ¢ OpraHu4YeCKHUMHU
BSOKYILIMMHU BEIIECTBAMU, B3ATHIX B ONPEACICHHBIX COOTHOIICHUAX M MEPEMEIIaHHBIX B
HarpeToM coCTOsiHMU. WX mpeumyiiecTBa U HEAOCTATKU. TepMO- MIACTHYHOCTH acQalib-
TOOETOHA U MoJuMepac(aibToOOeTOHA.

Knaccudukanusa acdanbrodeToHoB u mnojgumepachaibToOETOHOB B 3aBUCHMOCTH
OT:

— TMPOU3BOJICTBEHHOTO HA3HAUCHUS;

— BHJA MUHEPAJIBbHOU COCTABIISAIOLICH;

— BSI3KOCTH OUTyMa U TEMIEPaTyphl IPH YKIIAIKE;

— HauOOJBIIEro pa3Mepa MUHEPAIbHBIX 3€PEH;

— cnoco0a yIjaoTHEHUS,

— TMoKa3areneil PU3NKO-MEXaHUIECKUX CBOMCTB M MPUMEHSIEMBIX MaTEPHAJIOB.

Bunsr acansTo0eTOHOB M3 ropsyux cMmeced u moammepac(anbToO0eTOHOB B 3aBU-
CUMOCTH OT BEJIMYHMHBI OCTATOYHOU MOPHUCTOCTU. TpeOoBaHUsA K OCTATOUHON MOPUCTOCTH
ac¢anbTOOETOHOB M3 XOJOAHBIX cMecel. THMbl MIOTHBIX acanbTOOETOHOB M TOJHME-
pachanbToOOETOHOB B 3aBUCUMOCTH OT cojeprkaHud 1eOHs (rpaBust). Tunbl necyaHbIx ac-
($anbTOOETOHOB U MOAUMEPACPATHTOOECTOHOB B 3aBUCUMOCTH OT BHJIa MECKa.

Oco0eHHOCTH UCIIOIB30BaHUs ac(aIbTOOETOHOB U ToIMMepachanrbTOOETOHOB pa3-
JIMYHBIX BUJIOB U TUIIOB B KOHCTPYKTUBHBIX CIIOSIX JOPOMKHBIX OJEXK .

Martepuans! s achanbTo0eTOHA U TEXHUUECKHE TPEOOBaHMSI K HUM:

— OpraHMYeCcKHe BSDKYIIME BEIIeCTBa (BSA3KWE U KUIKWE He(TAHbIE JOPOKHBIC OU-
TYMBI; TIOPO>KHBIE OUTYMHBIE SMYJIbCHH, TIOJUMEPHBIE U APYyTHe MOAU(PUIIUPOBAHHBIE OH-
TYMHBIE BSDKYIIIHE;

— 1eOeHb U TpaBUi M3 OCHOBHBIX M KHUCIBIX IUIOTHBIX TOPHBIX MOPOJ U LLIA-



KOB;

- NeCOK (IPUPOAHBIN, APOOJIEHBIHN, U3 OTCEBOB APOOJIEHUS TOPHBIX OPOL);

— MUHEPaIbHBIN MOPOIIOK (AKTUBUPOBAHHBIC U HEAKTUBUPOBAHHBIN ).

Crpykrypa achanbrodberoHa. IIoHATHS «MHHEpaJbHBI OCTOB» M «ac(aabTOBOE
BSDKYyIIEe». 3aBUCUMOCTh CTPYKTypa acQaibTOOETOHA OT IJIOTHOCTU U MOPU-CTOCTU MHU-
HEPAJIILHOT'O OCTOBA M camMoro acaibToOETOHA, a TaKkXe CTPYKTYphl U o0beMa achanbTo-
BSDKYIIIETO.

PaccMmoTpenmne ocHOBHBIX (haKTOPOB, OKa3bIBAIOIINX BIUSHUE Ha (OpMUpPOBaAHUE
CTPYKTYPHI acanbToOETOHA:

— TpaHyJIOMETPUUYECKHUI cOocTaB MeOHs (TpaBUs) U MECKa;

— (opMa 3epeH MUHEPATbHBIX COCTABIISIIOLUIUX U XapaKTEP UX MOBEPXHOCTH;

— MHHEPAJIOTHYECKUN COCTaB 3aMOJIHUTENEH (KUCIbIE MIIM OCHOBHBIE) M UX 3arpsi3-
HEHHOCTH;

— BS3KOCTb IPUMEHSIEMOT0 JIOPOKHOT0 OUTYMa U €ro KOJIU4ECTBO.

Onucanue CTpyKTypbl acanbTOOETOHA HAa MHUKPO-, M€30- U MaKpOCTPYKTYPHOM
ypoBHsiX. [ToHsATHS: «OeckapkacHas», «MoJlyKapKacHas» M «KapKacHas» CTPYKTYPHI ac-
¢danbTOoOETOHA.

OCHOBBI MPOEKTUPOBAHUS COCTaBa achaabToOETOHA.

XapakTeprucTUKa ITAroB MPOESKTUPOBAHUS cOCTaBa acarbToOeTOHA:

— HCTBITAaHUS UCXOJIHBIX MAaT€pPUATIOB U YCTAHOBJIICHHE WX MPUTOJHOCTH JJIA MPH-
MEeHEeHUs B acPaibTOOETOHE TPeOyeMOro KauecTBa,

— pacuet cocTaBa ac(habTOOETOHHON CMeCH;

— OIpeesieHne ONTUMAJIBLHOTO KOJINYeCcTBa OUTyMa;

— W3rOTOBJIEHHWE KOHTPOJIbHBIX 00pa3lloB U3 3alPOCKTUPOBAHHONW CMECH U UX HC-
NBITAHUE C IEJIbI0 OMPEICIICHUs] COOTBETCTBUSI CBOMCTB ac(anbTo0eToHa TpeOOBaHUSIM
HOPMAaTHBHBIX JIOKYMCHTOB.

[IpepbiBUCTast U HEMpEpbIBHASI TPAHYJIOMETPUS CMECH MUHEPAIbHBIX COCTaBJISIO-
mux achanbrodberona. TeopeTuueckrne OCHOBBI UX MOTYUYEHUS U IPUMEHEHUS.

CaoiicTBa acanbTo0ETOHA: METOJUKH OIPEACIICHUS U BIMSIHUE Ha Ka4eCTBO ac-

($anbTOOETOHHOTO MTOKPHITHS.

PusnyecKre CBOMCTBA:!

— CpeIHsiA U UCTUHHAA IJIOTHOCTH ac(haabToOeTOHa;

— 0CTaTO4YHas MOPUCTOCTH ac(habTOOETOHA;

— BOJIOHACHINNICHNUE U HaOyxaHue ac(haabToOeTOHA,;

— CpeIHsiA U UCTUHHAA IJIOTHOCTh MUHEPAIBHOTO OCTOBA;

— TMOPHUCTOCTh MUHEPATLHOTO OCTOBA;

MexaHnueckue CBOUCTBA:!

— mpeen NPOYHOCTU achanbToOEeTOHA TPU OCEBOM CHKATHH;

— BOJIOCTOMKOCTB;

— MOPO30CTOMKOCTB;

— mpelen NPOYHOCTU Ha PACTSHKEHHE MPU U3TUOE;

— mpenenbHas OTHOCUTEIbHAs AedopMallksl pacTsHXKEHUs MPU U3ruoe;

— MoIyJb nedopmaruu.

OKcIulyaTallMOHHbIE CBOMCTBA:

— TPEIHUHOCTOUKOCTB;

— CIBUTOYCTOMYMBOCTH 1O KOA(D(PUIIMEHTY BHYTPEHHETO TPEHUS U JIa0OPAaTOPHOMY
MOKA3aTeI0 CLEIUIEHUS [P CIIBUIE.



Y no6oo0pabateiBaeMocTh achaibTOOETOHHBIX cMeceil. TepMUHBI: «y000yKIaabl-

BAEMOCTBY» M «YTUIOTHSIEMOCTB.

Knaccudukanus achanbToOETOHHBIX cMecel B 3aBUCHMOCTH OT y100000pabaThiBa-
€MOCTH:

— JKECTKHE;

— TIJAaCTHYHBIE;

— JIUTHIC.

Ynpasnenue yno0000pabaTeiBaéMOCTBhIO ac(palbTOOCTOHHBIX CMECEH C MOMOIIBIO
(bakTOpOB €€ OMpeAeNAIONINX: TEMIIEPATyPhl; COCTaBa U CTPYKTYPBI CMECH; BSI3KOCTH OH-
TyMa; Ka4ecTBa U KOJUYECTBA MUHEPATHHOTO MOPOIIIKA; TPAaHYJIOMETPUIECKOTO COCTaBa U
XapakTepa MOBEPXHOCTH 3epeH MUHEPAIbHBIX COCTABIISIONINX; Ka4eCcTBa MePEeMEIINBaHNS.

OnpHOpoaHOCTh achanbTOOCTOHHBIX cMeceil. Mcmonp3oBaHue METOJ0B MaTeMaTu-
YECKOW CTAaTUCTUKH U Kod((HIMeHTa Bapuanuu ISl OICHKH OJHOPOJHOCTH TOPSIYUX U
XOJIOTHBIX ac(arbTOOCTOHHBIX CMECEH.

AcdanpToOeTOHHBIC 3aBOJBI: CTAIIMOHAPHBIE W TIepeABMKHBIE (BpeMeHHbIE). Oc-
HOBHBIE 11€Xa U CIIYk)ObI ac(habTOOETOHHBIX 3aBOJIOB.

Knaccudukanus achanbTocMecuTeNe:

— TI0 MPOU3BOAUTEIHHOCTH;

— 110 IPUHIUITY JCHCTBHS,

— 10 cTioco0y MmepeMeNInBaHus;

— I10 KOHCTPYKTHUBHOW KOMITOHOBKE.

XapaKTepruCTUKa OCHOBHBIX ATAallOB TEXHOJOTHYECKOTO IMPOIecca MPUTOTOBICHUS
ac(abTOOETOHHON CMECH:

— TMOATOTOBKH MUHEPAJIBbHBIX COCTABIIAIONINX ac(hambTOOETOHHON cMecH;

— TOATOTOBKH OUTYyMa,

— IepeMEeIINBAHNUS MUHEPAJIbHBIX MaTepUajIoB ¢ OUTYMOM;

— BBIIPY3KH T'OTOBOM CMECH.

["opsiunit achanbToOETOH: ONpeaeneHne, MPEUMYILECTBa U HEJOCTaTKH, OCOOCHHO-
CTH (POPMHUPOBAHUS CTPYKTYPhI, IPUMEHEHNE B COBPEMEHHOM JIOPOKHOM CTPOUTEIIHCTBE.

[IpaBuna yKiaaaku U yIUIOTHEHHUS TOPSUMX ac(anbToOETOHHBIX cMmeceil. Onucanue
ac¢anbTOyKJIaI4iKa U €ro OCHOBHBIX y37oB. Kiaccudukaius KaTKoB U UX HCIOJIB30Ba-
HHUE [Tl YIOTHEHHs ropsynx cmecei. OleHka KayecTBa YIUIOTHEHHS ropsyux acganbTo-
OETOHHBIX CMECE.

XonoaHeli achanbTOOETOH: ONpeaeseHne, MPEUMyIIecTBa U HEJOCTATKU, OCOOEH-
HOCTH (POPMUPOBAHUS CTPYKTYPHI, MPUMEHEHHE B COBPEMEHHOM JOPOXKHOM CTPOHUTEIb-
CTBe.

[TpaBuna ykiagky ¥ yIUIOTHEHHs XOJOIHBIX ac(albTOOETOHHBIX cMeceil. MeTtonu-
Ka OMpeAeNICHUS CIICKUBAEMOCTH XOJIOJHBIX CMECEH.

KoHTposb KauecTBa MPUTOTOBJICHHUS TOPSYMX M XOJOMHBIX achambTOOCTOHHBIX
cMeceu:

— BXOJHOU KOHTPOJIb;

— ONEpaIMOHHBIA KOHTPOJIB;

— BBIXOJHOU KOHTPOJIb (IPUEMOCAATOUYHBIE U IEPUOTUUECKIE UCTIBITAHUS).

PasnoBugHOCTH TOpsidero acampToOeToHa (OTIUYHTETHLHBIE OCOOCHHOCTH, TEXHU-
YecKue TpeOOBaHMS, pallOHATbHBIE 00JaCTH MPUMEHEHHSI B COBPEMEH- HOM CTPOUTEIIb-
CTBE):

— nuTo# acdaabTo0eTOH;



— 11e0€HOYHO-MaCTUYHBIN ac(hanbTOOETOH;

— ac¢anbTOOETOH CBETJIBIX TOHOB;

— TIIBETHOU ac(anbTOOETOH;

— KHUCJIOTOCTOMKHI U 111€JI0YECTONKUM acaibTOOETOH,;

— cOopHbI€ IUITUTHBIC U3/1eNUs U3 acPanbTOOETOHHBIX CMECE.

Acghanbmobemonnasn cmeco — pallMOHAIIBHO MOJI00paHHAs CMECh MUHEPAIbHBIX Ma-
TepuanoB (1eOHs, TpaBUs) U MECKa C MUHEPAJIbHBIM MOPOIIKOM (WK 0€3 Hero) ¢ OUTy-
MOM, B3STBIX B ONPEACIICHHBIX COOTHOIIIEHUSX U TIEPEMEIIIaHHBIX B HATPETOM COCTOSTHUHU.

CocraB acdanbrobeToHabeTOHA!

meOHs unu rpasus 20-65 %;

necka 20-66 %:;

MUHEpaibHOTO nopoiika 4-14 %);

outryma 5-7 %.

Cmecr munepanbHoro mopomka (MII) ¢ 6utymom (b) HasbiBaroT acghanvmosvim

BAHCYUUM.

JIOCTOMHCTBA OT IPYTUX OUTYMOMUHEPATBHBIX BSIKYIIHX:

. BBICOKASI INIOTHOCTD

. BBICOKAsI TPOYHOCTH

. BBICOKAsl BOJJOCTOMKOCTh

. CIIOCOOHOCTH K YIPYTHUM | IUIACTUIECKUM JiehopMaIusm

. XOpOIIee CHETICHHE C aBTOMOOMILHBIMY IIIMHAMH

. BO3MOYXHOCTh TIOJTyYCHHsI POBHON MOBEPXHOCTH C OCCITYMHBIM CKOPOCTHBIM
NBHOKEHUEM aBTOMOOMIICH

. CpaBHUTENIbHAS TIPOCTOTA PEMOHTA

. BBICOKAsI CKOPOCTh YKJIAJKU C MPUMEHEHUEM IIUPOKON MEXaHU3aIllUU paboT

HenocraTku:

. TEPMOILJIACTHYEH, T. € pa3MIrdaeTcsi ¥ CHUxKaeTcs nmpoyHocTs Ao 0,8-1,0 Mlla

B JXKapKHE JICTHHE [JHHU, KOTJa TEMIEpaTypa MoKpeITHs mogaumaercs 1o 40-50°C, a sumoii
IpU OTPULATEIBLHOM TeMIlepaType MOBbIaeTcss NpoyHocThb 10 10-15 MIla u TBepnocts b
XPYIKOCTb.

. TepMomIacTHIHOCTHIO OOBSICHACTCS U XapakTep aedopmaruii Ha MOKPHITHSX:
JICTOM BO3HUKAIOT W PA3BUBAIOTCS TUIACTHYECKHUE CABUTH, KOJICS, BOJHBI; 3UMOM, - TPEITH-
HBI.

Om e6cex OUMYMOMUHEPATbHBIX MAmepuanos acparomobemon omauyaemcs 00s-
3ameNbHbLIM COOEePHCAHUEM MUHEPAILHO20 NOPOWKA U MOYHBIM 003UPOBAHUEM 8CEX KOM-
HOHEHMO8, YMO B03MONHCHO MOJbKO NPU UCHOIb308AHUU CNeYUATUIUPOBAHHO2O0 CILOHCHO2O
000pY008aHUS U CPEOCNE ABMOMAMU3AYULU.

TpebGoBanus k cocraBam a/6 cMmeceit u a/6eToHaM, HOPMUPOBAHBI TPEMS HOPMATHUB-
HBIMH JIOKYMEHTaAMHU:

'OCT9128-97 — Cwmecu a/6 mOpokHBIE, adpoJpoMHbIe U a/0eToH. TexHuueckue
yCJIOBHSI.

I'OCT12801-84- Cmecu a/6 moporKHBIE U a3pOAPOMHBIC, IETTeOCTOHHBIC, a/0€TOH 1
nerre0eToH. MeTo bl UCTIBITAHUH.

CHulI 2. 05. 02 — 85 ApTromoOuiibHbBIE Toporu. [IpoekTrpoBaHue.



Kiaccudukanus a/6eTona.

Knaccugpurxayua acganomodbemona. FTOCT 9128-97 «Cmecu achanbToOCTOHHBIC
JOPOXKHBIE, a’pOAPOMHBIE M acPaibTOOETOH. TeXHUYECKHE YCIOBUS» YCTaHABIMBAET
cienyromme KiaccuuKamoHHbIe MPU3HAKU achaibToOeTOHA

- AchanbToOeTOHHBIE CMECH Ha BSI3KUX OMTYMax Ha3bIBAIOTCS FOPAYHMMM, HA KU
KHX — XOJIOJAHbIMHU.

Topsiume yKIaaplBalOT IpH Temneparype He Hu:ke 120°C M M3rOTOBISAIOT C HC-
M0JIb30BAHUEM BSI3KUX U AKUJTKUX HE(PTAHBIX JTIOPOKHBIX ouTy-
MOB. X0JI0JJHbI€ TPUTOTABIIMBAIOT C UCIIOJIH30BAHUEM KUAKUX HEPTSIHBIX TOPOKHBIX OU-
TYMOB U YKJIaJ(bIBAIOT C TEMIIEPATypoii He Humxke 5°C.

Ilo HamOoabLIeHl KPYNMHOCTH MUHEPAJIBHBIX 3€peH ac(hanbTOOETOH MOXKET OBbITh
KPYITHO3EPHUCTBIM — 110 40 MM,

MEJIKO3EPHUCTBIM — 110 20 MM U

ecYaHbIM J0 5 MM.

CMmecu X0JIOAHBIE JENSITCS Ha MEJIKO3ePHUCTbIE U MecYaHbIe.

B 3aBucumocTH oT coaep:kaHusi meOHs ac(haabTOOETOH MOJpa3eisieTcs Ha TH-
TIBI:

A —50...60%

b —40...50%

B —30...40%

I' — necyaHblii ¢ UCKYCCTBEHHBIM (APOOJIEHBIM) IECKOM

J1 — mecyaHslid ¢ MPUPOAHBIM IIECKOM

Jlnst 0o603HaueHHsT XOJIOJIHBIX cMeced J00aBisieTcsi MHAEKC X, Hanpumep, by, Bx u
T.J.

- 1o mopucrocTu achajabTod0eTOH U3 rOpAYUX CMECEH MoApa3AensaeTcs Ha pa3Ho-
BUJTHOCTH:

BBICOKOIUTOTHBIE 1...2,5 % nop no o0bemy;

mwioTHbIE 2,5...5,0 % nop mo oobemy;

nopucteie 5...10 % mop o o6vemy;

BbIcOKOTIOpHUCThIE 10...18 % mop mo oObvemy.

[TokpbITHA U3 XOJIOJHBIX CMECEN JOJKHBI UMETh OCTATOUYHYIO OPUCTOCTH OT 6,0 10
10,0%.

XonoaHbie Me0SHOYHBIE M TPABUWHBIE CMECH M COOTBETCTBYIOMKE ac(hambToOeTo-
HBI TI0 COJIep KaHuIO0 11eOHs (TpaBusi) nenarcs Ha Tunbl bx u Bx.

Cwmecu necyaHble, TOpsIYUE U XOJOAHBIE, U COOTBETCTBYIOIINE achaabTOOETOHBI 1O
BUJTy TIeCKa JACJISITCS Ha CICAYIOUINE TUTIBL:

I' u I'Xx — npuroToBjeHHbIE HA MECKaX U3 OTCEBOB APOOICHUS UM Ha UX CMECSX C
IPUPOAHBIM [TECKOM TIPHU COJIepKaHUU MPUPOAHBIX He Oosee 30% mo macce;

J u JIX — mpuUroToBiieHHbIE HA MPUPOJHBIX MECKAaX UM CMECSIX MPUPOIHBIX Tec-
KOB C OTCEBaMU APOOJICHUS TIpU cojiepkaHuu nocneaaux meree 30% mo macce.
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Tunel achanbToBEIX cMeceit

Tunel cMecel KommnuecTBo Bun necka
uieOHs (rpaBus),
['opstune Xonon- % 110 Macce
JUIST TUIOT- | HBIE
HOTO ac(anbTo-
OeToHa
A - Ceeimie 50 10 -
60  BKIIOYHUTEIBHO
mieOHs
b b Caeiie 40 1o -
50 BKJIIOYHUTEIHLHO
11eOHsI U rpaBuUs
B B Cspiie 30 10
40  BKIIOYHUTEIBHO
eOHs U TpaBus
r T OtceBbl  apo0iIe-
HUS WJIH CMECh C MpH-
poaHbIM neckom 10 30%
A A, [IpupoIHbIii TIECOK
WIA CMECh C OTCEBAMU
npoonenus 10 30%

- Tlo kauecTBY COCTaBIISIFOIIMX MaTEPUANIOB M (PH3UKO-MEXaHUYECKUM CBOWCTBAM
ac(abTOOETOH MOAPA3ALIAETCS HA MAPKU:

| — U1t ropstuero BHICOKOIIOTHOTO ac(hanbToOeToHa

I-11-111 — nys1 TOpsiuero mIoTHOTO acdaibToOeTOHA

I-11 — a1t TOpsIYEro MOPUCTOTO M BHICOKOIIOPUCTOTO M JIJIsl XOJIOIHOTO achaibTode-
TOHA

Tun achanprobeTOHa U €ro MapKy Ha3HAYalOT B 3aBUCUMOCTH OT XapakTepa JIBH-
KEHUSI aBTOMOOWJIEH KOHCTPYKIIMH JOPOKHOU OJICKIbI, UMEIOIIUXCS MaTepUaoB, KIIH-
MaTHYECKUX YCIIOBUH pailOHa CTPOUTEITHCTBA M yCIIOBUN MPOW3BOACTBA padoT. Ecnu BbI-
OpaHHBIN acarbTOOETOH HE COOTBETCTBYET YCIOBHUSIM JKCIUTyaTalluH, HA TIOKPHITHH BO3-
HUKAIOT ¥ Pa3BUBAIOTCS JAePopManuu U pa3pymieHus, a UMEHHO:

- IUTACTUYECKUE CIBUTH, BOJIHBI, KOJIES IIPU BBICOKOM JIETHEH TeMIeparype

- TPELIUHBI 3UMOU

- IIETYIICHUE MTOBEPXHOCTH M BHIOOWHBI TIPH 3HAKOMIEPEMEHHOM TeMIIepaType Bec-
HOWU.

MunepanbHble MaTepuabl A1 achaibToOeToHa

3anmoiHUTE/H.

L]ebens (FOCT 8267-93) — npoOieHbIi U pa3ae/ieHHbIH Ha (paKIUd MaTepual u3
MOHOJIUTHBIX TOPHBIX MOPO/I, UJTU MOTYYaeMbIil IpoOaeHueM rpaBus. Jis npoOnaeHus wc-
MOJIB3YIOT B OCHOBHOM I'PAHUTHI U U3BECTHSIKU U MPUMEHSIOT PAa3IMUHbIE IO KOHCTPYKUIUU
U MOIIHOCTH KaMHEJIPOOWJIbHBIE MAIIMHBI, OT KOTOPHIX 3aBUCUT KauyeCTBO MOJIy4aeMOu
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npoxaykuuu. Jlydmeit ¢hopmoii 3epeH melHs cuuTaeTcss KyOOBUIHAS WIIM TETpadIpude-
CKasl.

[IpousBoACTBO 1IEOHS BKJIIOYAET CJEAYIOIIUE 3TAmbl: H00BIYY KamHs, TpOoOJIeHHE,
COpPTUPOBKY (rpoxoueHue). JJoOblya KaMHs TPOU3BOAMUTCS B Kapbepax B OCHOBHOM Oypo-
B3PBIBHBIM CIIOCOOOM, 3aT€M ChIPhE JOCTABISACTCA Ha IPOOMIHLHO-COPTHPOBOYHBIN 3aBO/I.

Copeprkanue 3epeH medHs JenmaaHon (ImmMpruHa uX B 3 pas3a MPEBHIIAeT TOJIIUHY )
¥ UTJIoBaToi (mymHa B 3 1 Oosiee pa3a MpEeBBIMIAST TONIIUHY U MTUPHUHY) (HOPMBI HE TOJDK-
HO OBITh OOJIbIIIE JOMYCTUMBIX CTaHAAPTOB, IPUBEACHHBIX B Ta0I. 15.

Il]ebenb u3 TIOTHBIX TOPHBIX TOPOJ W TPaBUi JIOJDKHBI OTBEYaTh TPEOOBAHUSM
I'OCT 8267-93, a webens n3 Metauryprudeckux nutakoB tpedoBanusm ['OCT 3344-83.

[IpouHbIe 1 MOPO30CTOHKHE MarMaTHYEeCKUE, METaMOPPUICCKHE U OCATOYHBIE TOP-
HBIC TTOPO/IBI

MeieHHOOX IaX ACHHbIE METAJUTYPIrHUeCKHe IIJIaKu

IIpounocts npu cxkaruu He Menee 100...120 MIIa — g MarmaTU4ecKUX U MeTa-
MOp(HUUECKUX MOPO/T

[IpouHOCTH AJIT OCaTOYHBIX KapOOHATHBIX M METALTYPTUYECKUX IIJIAKOB — HE Me-
Hee 80-100 MIla

KauecTBo 111e6Hs 1 TpaBHsl XapaKTepu3yeTcs MOKa3aTeIsIMU KPYITHOCTBIO U (popmoit
3epeH,

COJIeP KaHMIO TTBUICBUIHBIX W TIIMHUCTHIX YaCTHUII

Y TIPOYHOCTH.

JUJis. JOPOKHOTO CTPOUTENHCTBA LIEOECHh MPUMEHSIOT B OCHOBHOM YEThIpEX (pax-
1y ¢ pasmepom 3epHa 5-10; 10-20; 20-40; 40-70(80) mm.

KpynHocts me0Hs 1 rpaBusi ycTaHaBiauBaeTca B npeaenax ot 5,0 mo 40 MM, a no
dbpakmusaMm ot 5-20 wiam 5-15 mm 10 20-40 Mm.

dopma 3epeH 1eOHA T0KHA OBITh KyOOBHIHON U TETPAdAHOMN, a TIOBEPXHOCTH —
IIEpPOXOBATOM, YTO TMOBHIIIACT BHYTPEHHEE TPEHUE U Mpuiumnanue Bspkymiero. Comepika-
HUE 3€pEH JICIaIHOM (IIMpUHA UX B 3 pa3a MpEeBbIIIAET TOJILIKHY) U UIJIOBAaTON ([IMHA B
3 u Ooisee pa3a MPEBHINIACT TONIMHY W MUPHUHY) (HOPMBI B mMeOHE W TPABHH JIOJKHO
OBITh, B % 110 Macce, He OoJee:

15 — nsa cmecelt Tuma A U BEICOKOIUIOTHBIX;

25 — nns cmeceit Tuna b u bx;

35 — s cmecedt Tuna B u Bx..

Bosbiiee conepskaHue JCIIaIHBIX 3€PEH MPUBOIUT K UX IPOOJICHUIO MTPH YKaTKE.

3arpsi3HSIOIIMX NpuMecel (TJTUHUCTBIX, MBIJIEBATHIX) HE JIOJDKHO OBITH OOJbIIE
1,5% mo macce. Illebenb 10KeH OBITh YUCTHIM

IIpouyHocTh mEOHS U TPaBUsT HOPMUPOBAHBI cTaHgapToMm Ha a/6eroH 'OCT9128-
97 Mmapkamu

. 0 Pa3IaBIMBAHUIO B IIWIIMH/PE,
. 10 U3HOCY B MOJIOYHOM Oapabane,
. 10 MOPO30CTOUKOCTH.

[loka3aTenbp MPOYHOCTH NPH MU3HOCE B MOJOYHOM OapabaHe Juisl EeOHS U3 TOPHBIX
opoJ ycTaHaBiuBaercs He ooiee 25...35%

Mapka 1o MOpO30CTOUKOCTH HE MeHee 50 UKIIOB MONEPEMEHHOTO 3aMOPaKUBAHUS
U OTTaWBaHUS, a JIJIS1 HUKHETO CJIOS MOKPBITHS — HE MeHee 25 HUKIIOB.

I'paeuii (I'OCT 8267-93) nostyuarot AesieHHEM (pa3rpoxoTKoi) Ha Pppakiuu necya-
HO-TPABUUHBIX CMECEN.
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[IpupoaHbIii TpaBuil MPEACTABISIET COOON PBHIXIYI0 CMECh OKAaTaHHBIX OOJIOMKOB
ropHbIX mopoj pasmepom ot 5(3) mo 70(80) mm. Ilo MpouCXOXKACHUIO OH MOXKET OBITh
TOPHBIM, PEYHBIM, MOPCKUM M JIETHUKOBBIM. ['OpHBII TpaBuii uMmeeT Oosee yrioBaryro
dbopmy 3epeH, 4To OJaronpusiTHO CKa3bIBA€TCS Ha CHEIJICHUH C BSDKYIIUM, HO OoJjiee 3a-
IPSA3HEH NBUIEBATO-TJIIMHUCTBIMU MPUMECAMU. PEUHON U MOPCKOM I'paBUM UMEET II1aJKYyIO
MOBEPXHOCTh, YTO YXYIIAET CUEIUICHUE C BSLKYIIUM. Jlydiieil pa3HOBUAHOCTBIO T'paBUs
CUMTAETCS JIEAHUKOBBII, KOTOPBII MEHEE OKATAH U UMEET 00Jiee paBHOMEPHBIN 3€pHOBOM
coctaB. M3-3a HEZOCTATOUHOIO CLEIUIEHUS C LIEMEHTHbIM KaMHEM B O€TOHE rpaBUM, Kak
IpaBUJIO, HE IPUMEHSIETCS B OETOHAX C MpejiesaoM npodyHocty Beiie 30 MIla.

O6paboTka rpaBus 3aKIOYACTCS B €70 COPTUPOBKE MO (pakiusiM U npoMbiBke. [1pu
COAEpKaHUM B TPABUU MPUPOAHOTO necka ot 25 10 40% marepuan Ha3bIBAlOT TPABUITHO-
MIECYAaHOU CMECBHIO.

['paBuii 17151 acaabToOETOHOB JOJIKEH COOTBETCTBOBATh TpeboBaHusiM 'OCT8267-
93. Jlnsa achanpToOeTOHOB MpUMEHSIOT rpaBuii ¢pakiuii 5-10, 10-20(15), 20(15)- 40, a
TaK)K€ CMECH YKa3aHHBIX (DpaKIIHiA.

KauecTBo 111eOHsI 1 rpaBusi XapaKTepU3yeTcs MOKa3aTeIsIMu:

- IPOYHOCTH (MApKOW MO Pa3JaBIUBAaHUIO B IUIUHJPE, [0 COMPOTUBICHUIO H3HOCY
B TTOJIOYHOM Oapabane, 1o MOPO30CTOMKOCTH )

- KpymHOCTBIO U (hopmoit 3epeH (dpakiuu 5...40 mm. dhopma 3epeH- KyOoBUAHAS,
KOJIMYECTBO JICMAAHBIX 3epeH st cmecu A 10 15%, nnsa cmecu b 25% u B -35% no mac-
ce)

- CTENEHbIO 3arpsi3HEHHOCTH MbLJIEBATO-TIMHUCTHIMU YacTuliamMu (He 6omee 1,5% 1o
Macce)

- TeTporpauueckuM COCTaBOM, KOTOPBIN BIMSET Ha MIEPOXOBATOCTH MOKPBITHSI.
Uem BbIllIe MIEPOXOBATOCTh, TEM JIyUllle CIEIUICHHE KOJIEC aBTOTpPaHCHOpTa C JAOPOTOM.
[IIepoxoBaTOCTh JJIsl TPAaHUTA COXPAHSIETCS 10 5 JIET HKCIUTyaTaluu JOPOTH, a JJI U3BECT-
HSIKa — OJIMH C€30H, XOTS aJire3us OUTyMa K MOBEPXHOCTH M3BECTHSAKA OOJIbIE, YEM K Tpa-
HUTY.

Ilecox ('OCT 8736). IleckoM Ha3pIBAIOT PBIXJIYIO CMECh 3€pEeH Marepualia IpH-
POHOIO WJIM UCKYCCTBEHHOT'O MPOUCXO0XKAeHUS pazmepom oT 0,16 1o 5 mm.

[lo MuHepano-neTporpapuueckoMy COCTaBy pa3jiMyaroT KBAPLEBHIE, MOJIEBOIIIAT-
HbIe, KapOOHATHBIE U Apyrue necku. Kak mpaBuiio, Jydiiye Mo KauecTBY MECKU — KBaplie-
BbI€, U OHU Yallle JPYyTuX UCMONb3yloTcss. OgHAKO IPU MPOU3BOACTBE OCTOHOB U acdaib-
TOOETOHOB MX MOKHO 3aMEHATh Ha JAPYTrUe MECKH.

[Io mpOUCXOXKIIEHUIO TECKH TOJPa3JeisloTCd Ha TOpHbIE (OBpaXkKHBIE), PEUHBIE,
MOpCKHe, OapXaHHbIe, MIOHHBIC U JIp. Kaxkaplit 13 HUX MMEET MOJIOKUTENIbHBIE U OTPHIIA-
TEJIbHBIE CBOMCTBA: TOPHBIE TIECKU COJIEPkKAT MOBBIIIEHHOE COJIepKaHUe TIIMHBI, HO 00J1a-
Jal0T HeOKaTaHHOU (opMoH 3epeH, Oosee OIaronpusITHO BIMSIONIEH HA MPOYHOCTH CIIET-
JIeHUsSI ¢ IIEMEHTHBIM KaMHEeM B OeToHe. Mopckue MOTyT cojJiepKaTh OOJIOMKH PaKOBHH,
CHUKAIONUX TIPOYHOCTh O€TOHOB M acdanbTo0eTOHOB. Kpome TOro, pedHble U MOPCKHUE
NECKM MMEIOT TIAJKYI0 MOBEPXHOCTh 3€PEH, HE 00ECIEUMBAIOIIYIO IOCTATOYHOTO CIIETI-
JICHUS C BSDKYILMM BEIIECTBOM, HO OHH OoJiee uncThie. J[foHHbIE U OapXaHHbIC IECKU CJIO-
YKEHbI OU€Hb MEJIKUMH YaCTUIIaMU, HE OTBEUAIOIUMU TPEOOBAHUSIM CTAHIAPTOB.

[TokazarensaMu, XapakKTEPU3YIOIIUMU TIECKU, SIBJISIOTCS:

- 3¢pHOBOM COCTaB U MOJTYJIb KPYITHOCTH

- COJIEp>KaHUe MbUIEBATHIX U TITMHUCTHIX YaCTHII

- MUHEpaJio-nieTporpaduyecKuii cocTan
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B acdanprobeToHax MOTYT IPUMEHSTHCSA pa3IudHbie Mecku. KpymHbpie necku ore-
HUBAIOTCS MOAYJIEM KPYHMHOCTH My, > 2,5 U coliepkaHueM B HUX 3epeH KpymnHee 0,63 6o-
nee 50%. Ilecku cpeHUE OLIEHUBAIOTCA MOAYJIEM KPYIHOCTH M, = 2 — 2,5 U coepKaHU-
eM B HuX 3epeH kpynnee 0,315 B npenenax 35- 50%.

[Tpumensiembrit s achanbTOOETOHOB MECOK MPUPOHBIN U U3 OTCEBOB JAPOOJICHHUS
TOPHBIX TTOPOJ JOJDKEH cooTBeTcTBOBaTh TpeboBanmsm ['OCT 8736, cormacHo KOTOpOMy
coJiepKaHue TJIMHUCTBIX YacTUIl HE MOJDKHO mpeBbimath 0,5% s achamprodbeToHa ma-
pok I u II, u e 6onee 1% s mapku 111

[IpoYHOCTH MTECKOB OIIEHUBACTCS IO IPOYHOCTH TOPHBIX MOPO/I, IPHU €CTECTBEHHOM
pa3pylICHHH KOTOPBIX OHU 00pa3yroTcs (IPUPOAHBIC MTECKH), WIIH M3 KOTOPHIX TOTyJaroT-
cs ripu ApoOsaeHuu (IpoOIeHbIE IECKH ).

Munepansnstic nopourok(MII) (I'OCT 52129-2003). On npeacrapiiser co0o# Mo-
JUAMCTIIEPCHBIA MaTepualil M SIBISETCS BAXKHEUIIMM CTPYKTYpPOOOpa3yroIMM KOMITOHEH-
ToM acganbToberoHa. Ha ero monto npuxoautcs 10 95% cymMmapHOii MOBEpXHOCTH MHUHE-
paNbHBIX 3epeH acdanbToOETOHA.

Munepanvhulii nOpouwlox A611emcs Ba*CHeUUUM KOMNOHEHMoM acghaibmodbemona,
BLINOJHAIOWUM 08e PYHKYUU:

. 3anonnsaem nycmomovl NeCuaHo-ujebeHOUH020 KapKaca u nosviuiaem niom-
HOCMb MUHEPAILHO20 COCMABA;
. npespawjaem Oumym npu CMEWUBAHUU C HUM 8 NPOYHOEe achanbmogoe 6s-

JHcyujee 8eujecmeo, CesA3bl8arowue 3epHa 3aN0IHUMeNs  NPOYHbIIL MOHOIUMN.

OcHOBHOE Ha3HAYE€HHE MUHEPAIBHOTO MOPOUIKAa — NEPEBOAUTh OOBEMHBIN OUTYM B
IUIEHOYHOE cocTosiHKe. [Ipu 3TOM MoBbIIIaeTCs BI3KOCTh M MPOYHOCTH OuTyMa. Bmecte ¢
OUTYMOM MUHEPAIbHBIA OPOIIOK 00pa3yeT CTPYKTYPUPOBAHHYIO JIUCIIEPCHYIO CUCTEMY,
KOTOpas BBIMOJHIET POJb BKYIIEro MaTepuaia B acdanbroderoHe. Kpome Toro, Mune-
PaJIbHBII MOPOIIOK 3aIlOJIHAET MOPhI MEXJy YaCTULAMHU IIECKa YTO CIIOCOOCTBYET IMOBBI-
IIICHUIO TUIOTHOCTH ac(anbToOETOHA U CHIDKCHHUIO pacxoaa OuTyma.

Creipbe 11 npousBoactsa MII cityKUT U3BECTHSK, TOJIOMHUT, a TAKKE U3BECTHSIKO-
BbI€ U JI0JIOMUTOBBIE ac(haabTOBbIE MOPOBI (IPOYHOCTh UCXOIHBIX MOPOJ JIISl TIOTYUEHUS
KOTOPBIX HE JOJKHO ObITh MeHbIue 200 kr/cm?).

JlonyckaeTcsi MPUMEHEHHE MOPOLIKOBBIX OTXOJ0B MPOMBIIUIEHHOCTH: LIEMEHTHOM
UK, bUTH yHOca TOLI, 307161 KAMEHHOTO YIJISI, OTXO/1bI aCOOLIEMEHTHOTO 3aBOJIa, MOJIO-
ThIX OCHOBHBIX JIOMEHHBIX IJIAKOB, KOTOPBIE YJOBIETBOPSIOT TPEOOBaHUSIM CTaHJApTa
I'OCT 9128-87.

Matepuaibl, npeaHa3HayeHHbIe JUisl npurotoBieHuss MII, He AOMKHBI colepKaTh
3arps3HSIONINX U TIIMHUCTBIX pumMeceit 6osee 5%.

MII nomkeH ObITh CyXUM, PBIXJIBIM, HE KOMKOBAThCS MPU CMEIIEBAHUU ¢ OUTYMOM

CBoiicTBa MUHEPAJBLHOI0 MOPOILIKA

YV nenpHasg nosepxHocTh 2500-4500 cm?/r

ToHKOCTB MOMOJIA

[Ipu MoKpOM pacceBe CKBO3b CUTO € OTB. 1,25 MM nosmkHo npoitu 100%

0,315-ue meuee 90%

0,071 mMm-ae Menee 70%

Koaddunment rugpodunbrocT (ais yactuil mesee 1,25 Mm)

OTHOIIICHHE HaOyXaHUsI MUHEPAJIHHOTO MOPOIIKa B Boje (MOJIsipHast cpeaa) K HaOy-
XaHUIO B 00€3BOKEHHOM KepocuHe (HemoJisipHas cpena). bonee ruapoduabHbie MOpoIKu
UMEIOT OOJIBIIIOE CPOJICTBO C BOJOM U XapaKTepU3yrTCs KOAPOUIIMEHTOM THIAPOPUIHHO-
ctu 6oinee 1, a menee ruapodunbubie — MeHee 1. [ a/6eTOHOB HE PEKOMEAYIOT MOPOIII-
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KH ¢ ko3¢ dumuenTom ruapoduiabHocty Oonee 1. Habyxanue cmecu mopoiika ¢ OuTyMoM
HE JIOJKHO TpeBbIIIATh 2,5%.

burymsl

Mapky BsI3KOro OMTyMa, a Tak)Ke KJ1acC U MapKy JKUJIKOTO OMTyMa BbIOMpAIOT B 3a-
BHUCHUMOCTH OT BUJa acPabTOOETOHA, KIUMATUYECKUX YCIOBUM palloHa CTPOUTENHCTBA U
KaTeropuu JOPOTH, a VISl XOJIOJHOTO ac(anbTOOETOHA — C y4eTa YCIOBHM U CPOKOB Xpa-
HEHUS CMECH Ha CKJIaJe.

JIJIsT IPUTOTOBJICHHSI TOPSYMX CMECEH MPUMEHSIOT Bsi3KHe He(TSHbIE OUTYMBI Ma-
pox BH/I 40/60, BHJT 60/90, BHJI 90/130, BH 60/90 mo 'OCT 22245-76, a nns TeribIx
cMeceit — Bsi3kue outymel mapok bHJI 130/200, BHJI 200/300, BH 130/200, BH 200/300
no ['OCT 22245-76 wu xxunkue outymsl mapok CI'130/200, MI" 130/200 u MI'O 130/200
no 'OCT 11955-82.

JlJis IpUrOTOBIIEHUS XOJIOJHBIX CMECEH clielyeT MPUMEHSTh KUAKUE HePTIHBIC J10-
posknbie 6utymbl mapok CI' 70/130, MI" 70/130 u MI'O 70/130 mo 'OCT 11955-82.

CaoiicTBa acdanbTo0eTOHA

. [IpouHocTh

. JebopMaTHBHOCTH
. [Tonzyuects

. Penakcanus

. Bopocrorikocts

. MN3HOCOCTOMKOCTH
. Mop030CTOMKOCTh

TIpouHOCTH HpH CKATHH HOPMUPYIOT pu Temmneparypax 50°C, 20°C 0°C, uro coor-
BETCTBYET TeMIIEpaType MOKPHITUS B dKAPKUW JETHUH I€Hb U OCEHHEE-3UMHHM MePUOI.

C yBenu4eHHEM BSI3KOCTH OUTyMa MPOYHOCTH /0 yBEIMUUBACTCS

[IpouHOCTH MpU CIKATUU OTPEIEISIIOT OCEBBIM CIKATHEM

Rex=P/A [MlIla] Ha o6pasmax pazmepom 50,5x50,5 wm 71,4x71,4

HcnbiTanne Ha c)KaTue MO 00pa3yromie- «Opa3uiabCKUii METO», CO3aBasi JaBiie-
HUE Ha OOKOBYIO MIOBEPXHOCTH 00pasIia.

HcnpiTanue gaBieHneM Ha OOKOBYIO MOBEPXHOCTb 00paslia OTpa)kaeT MpeesbHOe
CONPOTHUBJIEHUE MATEPHUAIIA PACTITUBAIOLIUM HAIIPSHKEHUSAM
[TpounocTs a/6 mpu pacTsHKEHUU B 6-8 pa3 MEHbIIE, YeM IMPOYHOCTH NP CHKATUU
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HedpopmaTtuBHOCTH

OueHuBaercs N0 OTHOCUTENBHOMN nedopmaliui a/0eTOHHBIX 00pa3IOB MPU UCTIHITA-
HUU Ha U3rud (Oamnouku 4x4x16 cM) Uiy Ha pacTsHKCHHUH

[TokpeiTe OyAET YyCTONYMBBIM MPOTHUB 0OpPA30BAHUM TPEUIWH, eciiu a/06eToH o0ma-
naet oTHocuTeNbHEIM yutnHenreM npu 0°C me menee 0,004...0,008

-20 °C ne menee 0,001...0,002

IMoa3yuecTs

HedbopmupoBanue a/6eToHa BO BPEMEHHU MO/ ACHCTBUEM MOCTOSIHHON HArpy3KH.

[IposiBsieTcs ipu T000M BUJIE HATPY KCHHUS:

. Pactsoxenuu

. N3rube

. Cxxatun

lIposenenue:

. B Bue BOJIH M HAIUTBLIBOB

. Pa3Butus kojieiHOCTH

Penakcanusn

3aKIIovaeTCs B «IEPEPOKIACHUM» YIIPYTOr AedopMaluy B IIACTHIHYIO
3aBHUCHUT OT:

. Hanuuus ouryma

. Cxopoctu nepopmupoBaHusi (HarpyKeHUs)
. Binusinus HanpsokeHust

BoaocroiikocTh

3aBUCHUT OT IUIOTHOCTH M YCTOMUYMBOCTHU aAr€3HOHHBIX cBs3el. s achanprodero-
Ha K03(pPULMEHT pazmMsATrueHus A0KeH ObITh Kpqsy=0,6-0,9

MN3H0COCTOMKOCTH U HIEPOXOBATOCTH a/0€TOHHBIX MOKPBITHH

. [IposiBnsieTcss B Buje aOpa3suBHOIO UCTUPAHUS TMOBEPXHOCTH, IICTYIICHHS C
BBIKpAIIMBAHUEM OTJICIBHBIX 3€pPEH MIEOHS U MecKa, pa3pylIeHHs MOKPHITHS Ha BCIO TOJ-
IIUHY CJIO0SI.

. Bce 310 pe3ynbpTaT 0THOBPEMEHHOTO BO3JICHCTBUS BOBI, TEMIIEPATYPHI, 1aB-
JICHUS ¥ YJIapOB aBTOMOOMIIHHBIX KOJIEC

Mopo30CTONKOCTH

OnpenensioT YUCIOM IHMKJIOB 3aMOPaKMBATh HACHIIICHHBIX BOJOW 0OOpasIoB Ha
Bo3yxe rpu temneparype -20°C u orTauBaHue B BoJe IIPU KOMHATHOM TeMIepaType

Jlst achanbToOETOHOB MOPO30CTOMKOCTh JOJKHA ObITh F HE MeHee 25 UKII0oB

Bunpl achanpTodbeTOHOB

Tennwiit acpanvmoodemon.

[To cBOMM CBOWCTBAM 3aHMUMAET KaK ObI MMPOMEKYTOUHOE MOJOKEHUE MEXIY TOopsi-
YUM U XOJIOJAHBIM. DOPMHUPOBAHKE CTPYKTYPHI Y TEIJIOTO a/0 MPOUCXOAUT OBICTpEE, YEM y
XOJIOTHOTO, HO MEJIJICHHEE, YeM y ropsyero. Takoi a/6 1mo CpaBHEHHUIO C TOPSIYUM UMEET
MEHBIITYI0 MPOYHOCTh U JIe(HOPMATUBHYIO YCTOWYUBOCTh, OCOOCHHO MPU BHICOKUX TEMIIC-
paTypax.

Marepunansr:

outym bH/I 200/300 u BH/{130/200 wiu xuakue OUTyMbl

MHHEPAJbHBIH MOPOIIOK — W3BECTHSAKOBBIA 00JIe€ TOHKOTO MOMOJIA, YeM B TOPS-
quX

3aMoOJIHUTEJH 1IeOCHb M TMEeCOK ApOOJIEHHEM OCHOBHBIX TOpOJA TaOOpOBBIX WM
n1Maba30BbIX WM MPOYHBIC ITUTAKH.
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[TocnenoBaTeIbHOCTh pacueTa COCTaBa TEIIOTO a/0 aHAJIOTMYHA TOPSYUM CMECSM.
[IpuroroBienue Teribix a/6 cMecel BelIyT Ha TEX K€ YCTaHOBKaX, Ha KOTOPBIX TOTOBST
ropsune cMmecu. Temreparypa TOTOBOM TEIJIOM Macchl MPHU €€ BBIXOJAE U3 CMECUTENS
nomwkHa Obith 90-130°C. Vkmanky Temubix cMeceidl BeayT acanbTOyKIaaduKaMd IIPpH
Temneparype He Huxe 60°C, a ymorHenue — npu Temneparype Boime 50°C B 3aBHCHMMO-
CTH OT BSI3KOCTH OMTyMa M TeMIlepaTyphl Bo3ayxa. CMecH yIUIOTHAIOT CHaudaja JIETKUMU,
3aT€M CPEAHUMHU U OKOHYATEIbHO TSKEIbIMU KaTKaMHU.

Ecnu moroja xosiojHas Maccy YIIOTHSAIOT Cpa3y e MOCJe €€ YKIAIKU B TOKPBITHE.
TounuHy pRIXJIOTO c10s1 Ha3Ha4atoT Ha 15-20% Oosblie TPOEKTHOM TONIIUHBI TOKPBITHS.

Ilpumenenue. Icionb3yIOT MPU CTPOUTENHCTBE JOPOKHBIX MOKPHITUNA KaTUTAIbHO-
ro TUMA U 1JI1 YCTPOIMCTBA HUXKHUX CJIOEB B MOKPBITHSIX.

Xonoouwtit achanvmodemon (xonoonwtit acghanvm).

Mamepuanui.

bumym KUAKUN WU pa3KUKEHHBIN B TOpSAYEM COCTOSIHUU, OUTYMHYIO SMYJIbCUIO —
B XOJIOJHOM.

3anoanumenu.

1l]ebenb U3 MOPO30CTOMKUX KAapOOHATHBIX MOPOJ (M3BECTHAKOB, TOJIOMUTOB) U J0O-
MEHHBIX IIUIAKOB C MPEAEIOM NPOYHOCTHU IIpH cxxaTuu He MeHee 80 MlIa,

a TIPU UCIOJIb30BAaHUU MarMaTUYECKUX U MeTaMophudecKux mnopoj — ue menee 100
MIlIa. YToObl IOKpBITHE HE OBIJIO CKOJB3KUM IPHU €0 IKCILTyaTallu, K H3BECTHIKOBOMY
mebno mo6aBmstoT 10 30% wmenkoro (8-10 mm) mebHs U3 rpanuTa, Auabdasza, OazambTa
WIM UCKYCCTBEHHOTO JPOOJIEHOro MecKa U3 TeX K€ MOpoA. [lecox NOMKEH ObITh YUCTBIM,
OJIHOPOJHBIM, MOPO30CTOMKHM, 0€3 OpPraHMYEeCKHX MPUMECEeW WM TJIMHHUCTBIX YaCTHII,
CIOCOOHBIX Ha0yXaTh B BOJIC.

Munepanvroiii nopouwiok. VI3BeCTHIKOBBIN 1711 TIOBBIIIEHUSI BA3KOCTU M KIESILIEH
CIIOCOOHOCTH Pa3KMKEHHOT'O WJIU JKUJIKOTO OUTyMa.

CaoiicTBa.

[Ipo4HOCTH MpHU CHKATUU B CYXOM U BOJO-HACBIIIEHHOM COCTOAHUSAX npu 20 rpamy-
coB cootBecTBeHHO 1,5-2,0 MIla u 1,0-1,5 MIla

Koaddumment Bogocroiikoctu He menee 0,6-0,8

Jocmouncmea. XonoaHsli achaibT MOXKET JJIUTEITLHOE BPEMSI OCTaBATHCS B PhIX-
JIOM COCTOSTHUU B CKJIQJCKUX ycioBusx (10 8-10 mecsies). [Toatomy xonomuyto a/6 maccy
OOBIYHO MPUTOTOBJISIIOT B 3UMHEE BpEMsl rojia ¢ TEM, UYTOOBI €€ PacKIaJKy B MOKPHITHE
IPOU3BECTU C HACTYIUIEHHEM BeCHbl. CIeXMBAaEMOCTh XOJOJIHOTO a/0 MpH JIUTEIbHOM
XpaHeHHH YMEHbIIAIOT, A00aBisis Ha nocneaHel craauu nepememnBanus CCbh, xiopHoe
’KeJe30, BOJIHBIN PacTBOp COANICTOKA U HEKOTOPbIE IPYrue CreluagbHble 100aBKU B KOJIH-
yectBe 10 2-3 %.

IIpucomosnenue Xx0n0HOTO acayibTa OCYHUIECTBISETCS B TOPSIYEM M XOJIOJAHOM CO-
cTosiHUSIX. boliee pacripocTpaneH B CTPOUTEIBCTBE XOJIOAHBIA acaibT Ha OCHOBE JKHJIKO-
r0 WIM Pa3KIKEHHOTO OMTyMa. YKIIAJIKy MacChl MPEANOYTUTEIbHEE MPOU3BOIUTH €IIIE B
TErIoM cocTosiHuu. [Ipu paGoTe BO BIaXXHYIO MOTOJy MCIOJB3YIOT XOJOAHBINA acdaibT,
IPUTOTOBJICHHBIA HA OUTYMHOW AMYJIbCHH.

Ilpumenenue.

Ero nmpuMeHsSIOT 11 CO37aHus BEPXHUX CIIOEB JOPOKHBIX MOKPBITHI U TIPU MPOU3-
BOJICTBE PEMOHTHBIX paboT. B 4acTHOCTH, NMPU BOCCTAHOBJICHUH CUJIBHO U3HOCHUBIIUXCS
IIOKPBITHUM.
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Jlumoit acghanomooemon.

Jlutoit acdanbToOETOH TIpeAcTaBiIsieT coO0M pa3HOBUIHOCTH Topsiuero a/0, HO CO-
JIEP>KUT TOBBIIIEHHOE KOJIMYECTBO ac(ajabTOBSKYIIETO BEIIeCcTBa, T.e. OUTyMa U MHUHe-
paJbHOTO TMOPOILIKA HMMEET IMOBBIIICHHYIO IUIACTUYHOCTh. BBHUAY MOBBINIEHHON IIja-
CTUYHOCTH Tako achambTOOETOH MOCie YKIAJAKA U YIUIOTHEHHS MMEET OYEHb MAaIyIO
OCTaTOYHYIO ITyCTOTHOCTb.

JIJist IpUTrOTOBJICHHSI JTUTHIX a/0 CMeced MPUMEHSIOT: TpaBUil WM MIeOCHb, TIECOK,
MUHEPAIBHBIN TTOPOIIOK, OUTYM, ac(PaTbTOBYIO MACTHKY.

B 3aBUCHMMOCTM OT KpYNHOCTH 3€pe€H JUTON a/0 ObIBaeT CpelHE3EePHUCTHIN
(HamOosbiuii pazmep 3epeH 7-10 MM) u necuanblii (HanOOIBIIUN pa3Mep 3epeH 10 3 MM)

PacueT cocrtaBa BemyT IyTeM M3TOTOBJICHUS W MCIBITAHUS HECKOJBKUX BapHUAHTOB
CMECH C PA3IUYHBIM KOJMYECTBOM COCTABJISIONIMX MaTepuaiioB. TexHUUeckue TpeOoBa-
HUS K Ka4eCTBY JUTOTO acdaabToOeTOHa CTPOTro He HOpMUpoBaHbl. OIHAKO MpU Toad0pe
cocTaBa TaKoro OETOHA MpeneN MPOYHOCTU MPU CRKATUM UUIUHIAPUYECKUX O00pa3lioB

HEOOXOJIMMO HMETh u , BOJIOHackIlleHHe He Oojiee 1% 1o
00BeMy, OCTaTOYHYIO MIOPUCTOCTH HE OoJiee 3% 1o 00bEMY.

Jocmouncmea. PaboTel IO €0 yKJIaaKe MOKHO MPOU3BOAWTH MPU CPABHUTEIHHO
Huskux Temmneparypax (no —10°C) Bosmyxa. He TpeOyeT IpoaoKUTENbHOTO YILIOTHEH S
MacChl KaTKaMH WJIM TPaMOOBaHUS MPU IMOYHOM peMOHTe. OTHOCHTEILHO BBICOKAS JIOJI-
TOBEYHOCTh, H3HOCOCTOWKOCTD U IIEPOXOBATOCTb.

Heoocmamxku. 11ogaTinBOCTh K CABUTOBBIM Je(OpMaIIHsIM B KapKOE JIETHEE BPEMSs
¥ CKIIOHHOCTBIO K TPEIIMHOOOPA30BaHHUIO OT HEPAaBHOMEPHBIX TEIUIOBBIX HAIPSDKCHUU B
TICPUOJI OTPHUIIATEIIBHBIX TEMIIEPATYP BO3TyXa.

Ilpumenenue. JIjist yKIaaku JOPOT BRICOKMX KAaTErOpUi, MOCTaX, My TEMPOBOJIAX, IC-
TaKaJlax v B3JIETHO-TIOCAJJOYHBIX MTOJIOCAX a3POJAPOMOB.

3. TEXHOJIOT'US ACOAJTIBTOBETOHA

N3roTtoBiieHne achabTOOCTOHHBIX CMECEH MPOM3BOIUTCS HA CTANMOHAPHBIX WIIH
nepeaBHKHBIX acpanbro0eToHHbIX 3aBojax (AB3). B ropomax, y KpymHBIX TpaHCIOPT-
HBIX Y3JIOB, TJIe achaibTOOETOHHBIE CMECH BOCTPEOOBAHBI KAXK/IbII CTPOUTENBHBIN CE30H,
BO3HHUKAET HEOOXOIUMOCTh BO3BeleHUsi crainroHapHbix AB3. Tlpu cTpouTenscTBe WU
PEKOHCTPYKIIUU aBTOMOOUIIBHBIX JJOPOT UCTIONB3YIOT nepeaBmxkHbie AB3.

Pannyc obcmykuBanus crposuxcst popor ¢ ogHoro AB3 cocrabisier 60 — 80 kwm,
T.K. IPOJOJDKUTEIHHOCTh TPAHCTIOPTUPOBAHUS TOPSYeH achabTOOETOHHON CMECH JOTIK-
Ha ObITH MeHee 1,5 4.

Bri6op minomanaku ans AB3 onpenensercst U3 yCIOBUM:

- HAMMEHBIIIETO PACCTOSIHHSI TPAHCIIOPTUPOBAaHUS achaibTOOCTOHHBIX CMECEH U HC-
XOJTHBIX MaTEepPHaJIOB;

- HAJTMY U JKEJIC3HOIOPOKHBIX U BOJAHBIX MMYTEH, aBBTOMOOMIIBHBIX JIOPOT;

- BHEPro-, BOJ10,- KAHAIM3ALMOHHOTO XO3sICTBA;

- SKOJIOTUYECKUX YCIIOBUH.

Ha tepputopun AB3 pacnoynoeHsl:

1) ckmamel mIeOHs, TecKa, CKiIaa MIEOHS, MHHEPaJbHOTO TOPOIIKa, TOproYe-
CMa304YHBIX MaTEPHAJIOB;

2) TpoOMIHLHO-COPTUPOBOYHAS YCTAHOBKA JIJISl IOy YCHHS TICOHS;
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3) OuTyMHOE XO3SIICTBO: OMTYMOXPAHIIINIIE, OUTYMHBIC KOTJIbI, HACOCHBIC CTAHIINH,
OUTYMOITPOBO/IBI;

4) yCTaHOBKHM MO MPUTOTOBIICHUIO MOTUMEPHO-OUTYMHBIX BSDKYIIUX W OUTYMHBIX
SMYJIbCUM;

5) cMecUTENbHBIN 1I€X, COCTOSAIINNM U3 MAallUH U arperaToB sl PUTOTOBJIEHUS ac-
danprobeToHHBIX cMeceit (ACY);

6) nabopatopusi;

7) PEMOHTHBIE MAaCTEPCKHUE;

8) sHEpro- 1 MapoCUIOBOE XO3SIUCTBO (MOACTAHIMSA, KOTEJIbHAS);

9) aTMUHUCTPATUBHOE 3/1aHUE;

10) TpaHCcIOpTHBIE CpEeACTBA JJIsl EPEBO3KKU MaTepuanoB Ha AB3.

[To mpunnumy nerctBust achanbrocMmecuteabHbie yecTaHOBKH (ACY) moapasznens-
I0TCS Ha MUKJIHYecKHe (IePUOINIECKOro IeUCTBUS) U HeMPEePbIBHOIO JICHCTBUS.

Huknuueckre ACY mO3BOJSIOT NpOIIE U OBICTpEe MEHATHh PELEeNnTypy CMECH, B
TEOpUM KaXKJIbIH 3aMeC MOXET UMETh ApyTyto peuentypy. Takue AB3 nanbonee BocTpe-
OOBaHbBI MPU MTPOU3BOACTBE acaabTa B rOpoJax U Meranoircax, koraa achaibT IPOU3BO-
JSAT U1 HECKOJIBKUX YKIJIQJIOYHBIX KOMILIEKCOB. B TO ke Bpems nukinueckue Ab3 meHee
MOOWJIbHBI M3-3a OamrHu. banras mmeer OoJbiue pa3Mephl, W I UX CHUKEHUS YMEHb-
[IAIOT pa3Mepbl OYHKEPOB rOpsSUMX 3aIIOJIHUTEIIEH.

1. B Hamieit ctpane achanbTOOETOHHBIE CMECH U3TOTaBIMBAIOT B OCHOBHOM I10 TPAa-
AULIMOHHON TEXHOJOTMHU B CMECUTEIIAX MEPUOIUIECKOTO JICUCTBUS.

[IpousBoautensuocte ACY 50 — 300 1/4.

CoBpemennbie AB3 ¢ MUKPOINPOIIECCOPHBIMU CUCTEMAMU YIIPaBJICHUS B HETPEPHIB-
HOM PEXHMME KOHTPOJUPYIOT BECh TEXHOJIOTMYECKUH IMPOIIECC MPUTOTOBJICHUSI CMECed U
MO3BOJISIIOT OBICTPO MEPEXOAUTH HA BBIITYCK CMEce Mo JI000MY 3apaHee BbIIAHHOMY pe-
LENTYy.

Bmectumocts nonactHbix Memaiok ot 700 go 3000 Kr B 3aBUCUMOCTH OT IPOU3BO-
auTeNbHOCTH. Y cTtanoBkr: Amman, Virtgen, Bernardi, HC-100 u apyrue.
VYcraHoBKY CHA0KEHBI KOMIIBIOTEPAMU, TOUHOCTH Jo3upoBanus 0,1% mac.
TemneparypHblil pexXuM BbLAEpKUBAETCA ¢ TOUHOCTHIO 110 0,5 °C.
TkaHeBble (DUIBTPHI YIABIUBAIOT MbUTb HA 99,9%.
Bricokoe KayecTBO NpOAYKIUH.
Bosbiias sHepro- 1 METamIOEMKOCTb.
O6orpeB GUTYMOIPOBOIOB U 00OPYAOBaHUS OCYILECTBIISIETCS YKUIAKUM TETUIOHOCH-
TEJEeM.
TexHonOrusl NUKJIMYECKOTO MPUTOTOBIEHUS ac(arbTOOETOHHBIX cMecell (Kiaccu-
YecKasi TEXHOJIOTUS) BKIIFOYAET:
— XpaHeHHe HeOOJBINOro 3amaca MUHEpPAJIbHBIX MaTEPHATIOB (TeCKa H IIeOHs) B OYH-
Kepax-Tpea03aTopax U MpeaBapuTeIbHOS JO3UPOBAHKE BIAXKHBIX MIEOHS U TIECKA;
— HarpeB U CyIIKYy MHUHEPAJIbHBIX MAaTEPUAJIOB B CYIUMILHOM OapabaHe;
— COpPTHUPOBKY (pacceB) HarpeThIX MHUHEPATHHBIX MATEPUAJIOB MO (paKIUsIM U CKIIa-
JTUPOBAHUE B «TOPSTUNX» OyHKEpaXx;
— JI0O3UPOBAHME HATrPEThIX MHUHEPAIbHBIX MaTepUalioB MO (PpakiusM Ha BECOBOMU
IUIOLIAJKE U 110/1a4a B CMECUTENb;
— HarpeB MUHEPAJIbHOTO MOPOIIKa B TEIUIOOOMEHHUKE;
— JI03UpOBAaHHE MHUHEPAIBHOTO MOPOIIKAa Ha BECOBOM IUIOMIaAKE (WK B OTAECIBHOM
7103aTOpE) U 1MojJjaya B CMECUTEIb;
— «cyxoey (0e3 BSKYIIEero) nepeMenmBaHie MUHEPaIbHBIX MAaTEPHAIIOB B CMECUTETIE;
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— mHarpes Bspkymiero (ouryma unu [1bB) B paboueit emkocTu;

— JIO3WPOBaHUE BHKYIIETO W TI0J]a4a B CMECHUTEIb;

—  «MOKpOe» (C BSDKYIIUM) MepeMEIIMBaHIEe KOMIIOHEHTOB B CMECHUTEIIE;

— BBITPYy3Ka FOTOBOM CMECH B Ky30B TPAHCIIOPTHOTO CPEICTBA WUJIU Yepe3 MOIbEMHOE
YCTPOUCTBO («TOpSYUi» DJEBATOp WM CKUIIOBBI TMOJBEMHUK) B OyHKep-
HaAKOITUTEJIb TOTOBOM CMECH;

— BBITPY3Ka TOTOBOM CMECH M3 OyHKEpa-HaKOMUTENsI B TPAHCTIOPTHOE CPEICTBO (pH-

CYHOK).
Ckiang

Cxiag Cxian Cxiang MUHEPATHHOTO

meOHs recka ouryma HOpOIIIKa

\ / | |

Ilex mo Arperat
Bynkep arperata nutanus TIPOM3BOJICTBY MUHEPAITLHOTO

I I16B ITOPOLIKA

COopHBIi IEHTOYHBIN KOHBEHEp

HaxnoHHBII JTEHTOYHBIN KOHBEHED

CymunbpHbIf arperar

DnesBaTop
I

CMmecuTenbHbIN arperar

Pucynox 1. Texnonorudeckasi cxema MpUroTOBJICHHS acPaTbTOOCTOHHOM CMECH
B YCTaHOBKC MUKIIMYECKOT'O HCﬁCTBHHI
1. Bynkepsi-no3atopsl, 2. CoopHbIii koHBeliep, 3. Konseliep cyummibHoro 6apabana, 4. Cymmis-
HBI Oapaban, 5. «['opsanit» snesarop, 6. CMecuTenpHas 6anHs,
7. HaxonuTenbHbIN OyHKEp, 8. DI€BaTOp MUHEPAIHHOTO MOpoIiKa, 9. Cuioc MUHEPAIBHOTO MO-
poiika, 10. [TeuteynoBurens u cunoc nbutd, 11. [euiecoc-sentunarop, 12. butymuslii 6ak-
nuctepHa, 13. HarpeBarens macna, 14. Kabuna ynpasneHust.
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OcHOBHBIE OIepaly U3roTOBJICHHS ac(anbTOOETOHHON CMECH MPeIyCMaTPUBAIOT:
1) mogady co ckiazia mOrpy3yMKOM MHUHEpaIbHBIX MaTEpUAIOB B OyHKEp arperara nura-
HUS;
2) mpeABapUTENIbHOE J03UPOBAHUE MeCcKa U MEeOHS U T0/1aya UX B CYIIWIbHBINA OapabaH;
3) NpOCYIIKY ¥ HAarpeB MUHEPAIbHBIX MaTEPUAJIOB;
4) pazneneHue ux 1o Gpaxiusm;
5) TouHOE AO3UpOBaHHE MIECOHS, TECKa, MUHEPAJIHHOTO MOPOIIIKa;
6) npurotosienue bIIB, ero no3upoBanue u nmojgavya K CMECUTEINIO;
7) cMemMBaHue MUHEpalbHbIX MaTepuasioB ¢ ourymom (bIIB);
8) BBITpY3KYy F'OTOBOI CMECH B aBTOMOOUIIb-CaMOCBaJ HJIM HAaKOMIUTENbHbIN OYHKEp.
JlonycTuMas TOYHOCTh JO3UPOBAHMSL:
I u IT =3% mac.:
b +£1,5% mac.
TexHonornyeckrue peXUMbI MPUTOTOBIIEHUS ac(PalbTOOETOHHON CMecH JIaHbl B Ta0-
nuue 1. VIHTepBan temneparyp HarpeBa KOMIIOHEHTOB ac(alibTOOETOHHONW CMECH JaH B
3aBHCHUMOCTH OT MapKu OUTyMa.

Tabmuna 1 — TexHomornyeckne peKuMbI MPUTOTOBICHUS ac(haabTOOETOHHON CMECH

Bun cmecun | Temneparypa Harpesa, °C [IpoaoKUTENBHOCTh
nepeMeInBaHusl, C
3aIlOJIHATENEN ouryma acanbTo- Cyxoe Moxkpoe
OeToHHOU cMecH | (MMHEpalbH | (MUHe-
BIX paJbHBIX
MaTepuajoB | MaTepua-
) JOB ¢ OUTy-
MOM)
I'opsiuas 150 — 180 120 — 150 130 - 160 15- 20 40 — 60
XoJoHast 110-130 80120 80—-120 15- 20 40-60

2. becniblIbHAsI TEXHOJIOTHS PUTOTOBJICHUS acParbTOOCTOHHON CMECH — XOJIOIHbIC
U BJIQXKHBIC Ee0CHb, TIECOK M MUHEPAJIbHBINA MOPOIIOK CMEIIUBAIOT C TOPSYUM OUTYMOM B
CMecuTeNe NPUHYIUTENBHOIO IEUCTBUS, a 3aT€M HarpeBaloT B CYLIMILHOM OapabaHe 10
3agaHHOW Temneparypbl. OTCyTCTBYET 3anblUIeHHOCTh. [IpomsBogurensHocte ACY 120
T/4.

Oupma «Mamunepu» (OUHASHANSA) BBITYCKAeT KOMIBIOTEPU3UPOBAHHbBIE YCTAHOB-
KM, B maMsITH KoMmnbsroTepa a0 200 peuienTtoB cMmecei, nepeHanagka 3anumaer 1 — 2 c¢. Ha
OpUHTEpE (PUKCUPYETCSI COCTaBbl U OTKJIIOHEHHE OT HOPMBI IO KaXKJJOMY PELEITY.

3. TypOynentnass texHonorusi — acdaibToOETOHHAs CMECh TOTOBHUTCS B acdaib-
TOCMECHUTEISIX CBOOOHOTO MEepEeMEIIMBaHMs 6apabaHHOTO TUTIA HEITPEPHIBHOTO JICHCTBHSI,
B KOTOPBIX OT/IO3MPOBAaHHbIE MUHEPAIbHBIE MaTepUaibl MPOCYUINBAIOTCS, HATPEBAIOTCA U
CMELIUBAIOTCS C OUTYMOM.

BHyTpu 6apabaHHOr0 CMECUTEINS BBIIEISAIOT YEThIpE paO0OUHE 30HBbI:

A — 30Ha MPOCYIIMBAHMUA W HarpeBa MUHEPAJIbHBIX MaTEPHUAIOB OTEPHITHIM IIJIamMe-
Hem. CMech mepeMeniaeTcsi Mo HIHEKOBBIM JJIEMEHTaM, 3aKpeIJICHHBIM Ha BHYTpPEHHEH
cTopoHe OapabaHa. B KOHIIE 30HBI HAXOAUTCS 3AIUTHBIN dKpaH, MPENSITCTBYIOMUA TPO-
HUKHOBEHMIO TUIAMEHH B 30HY b,

b — 30Ha cMenieHus MUHEpaIbHBIX MaTepHaioB ¢ OUTyMoM. butywm pa3opeisruBaercs
U3 COIeJ, PacoJIOKEHHBIX IO JJIMHE 3TOro ycarka. Ha BHyTpeHHel MmoBepXHOCTH Oapa-
0aHa Ha TOM yYacTKe MPHUKPEIUICHBI YTOJIKOBbIE TPoduiin, 0O6ecreurnBarone NoTOYHOe
POJBIKEHUE MaTepHUaa;
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B — 30Ha 00BOJIaKMBaHUS MUHEPATBHBIX MaTepuaioB outymoM. Ha BHyTpeHHel mo-
BEPXHOCTU OapabaHa Ha TOM ydacTKe MPUKPEIUICHbI TapaiIeIbHO OCH TIOJIOUKH, TIPE/IHA-
3HAYEHHBIE JJIs TOAbeMa U cOpoca MaTepUaoB;

I" — 30Ha OKOHYATEIBHOI'O CMELICHUSI MUHEPAJIBHBIX MaTEPUATIOB ¢ OUTYMOM, yjaje-
HUE Mepa U BBIIPY3Ka CMECU B KOBLI CKUIIOBOI'O NMOABbEMHUKA. CKUIIOBBIM MOJABEMHHKA
MOJIa€T CMECh B HAKOMUTENIbHBIN OyHKED.

[Ipeumy1iecTBa: HU)KE€ CTOMMOCTb, MEHBIIE 3albUIEHHOCTh, HUYKE SHEPro3aTparsl Ha
40%, yeM npu TPAAUIMOHHON TEXHOJIOTHH. TpeOyroTCsl BBICOKAs TEXHOJOTHYECKas JAMC-
LUIUIMHA U MHTEHCUBHBIN KOHTPOJIb, T.K. YCTAHOBKA HEMIPEPHIBHOTO JIEHCTBHUSI.

4. TEXHOJIOTUA HEMEHTHBIX BETOHOB

4.1. O0mmue cBegeHuns 0 6eTOHAX

Bbemonwl sBISAIOTCS KOMIIO3UITMOHHBIMUA MaTepHallaMH, COCTOSIIITUMU U3 JIBYX U 00-
Jie€ KOMIIOHEHTOB, KaK/IbIil U3 KOTOPBIX B COCTaBE KOMIIO3UTA COXPAHSET CBOIO MHJIMBU-
IyaJbHOCTb (CTPYKTYpY, CBOIMCTBa). Marepuaiibl MOTYT ObITh IPUPOJHOTO U UCKYCCTBEH-
Horo mnpoucxoxaeHus. K npupoonvim koMno3uTaMm OTHOCATCS KOHTJIOMEpAThl, OpeKuuH,
NECYaHUKU U Ap. beToH Hapsay ¢ kee300€TOHOM, CTPOUTEIBHBIMU PACTBOPAMHU, IUIACT-
MaccaMy SIBJISIETCS UCKYCCMBEHHbIM KOMIIO3UIIMOHHBIM ~ MaTepuaioM (UCKYCCTBEHHBIM
cTpouTenbHbIM KoHrJIoMeparoM — MCK).

[To ompenenenuto CTh EN 206-1 6eToHOM Ha3bIBalOT MaTepual, MOJTy4aeMblil my-
TE€M CMEIIMBAHUS BSKYILET0, KPYMHOTO U MEJIKOTO 3aIOIHUTENSI, BOABI U Pa3IU4HbIX J10-
0aBOK, CTPYKTypa KOTOPOro ¢GopMHUpPYyETCsl BCIEICTBHUE MPoliecca THAPATAIIUU BSKYILETO.
OpnHako cerojiHs MoJi TEPMUHOM «OETOH» TOHUMAaeETCs 0oJiee MUPOKasi raMMa Pa3InYHbIX
CTPOMTENIBHBIX KOMIIO3UTOB KakK THUIpPaTallMOHHOIO, TaK W JAPYTUX BHUJOB TBEPICHMUS.
MHuoroo6pasue COCTaBJISIOMUX OeToHa (BSDKYIIMX BEIIECTB, 3aMlOJIHUTENEH, T100aBOK) U
TEXHOJIOTUYECKUX MPUEMOB TMMO3BOJISIET TOMy4aTh OETOHBI PA3JIMYHBIX BHIOB U C CAMBIMU
pa3Ho00Opa3HbIMU CBOMCTBaMU. KoMIo3uuus 3TUX MAaTepuaioB, PAllMOHAIBHO COCTaBJIEH-
Has M TILATEJIbHO NEpEeMEIIaHHas 1O Hadaja IpOLIECCOB CXBAThIBAaHUS M TBEPICHHS,
Ha3bIBAETCA OEMOHHOU CMEChio.

B coBpeMeHHOM CTpOUTENLCTBE OETOHBI SABISIOTCS CAMBIMU BOCTPEOOBAHHBIMU Ma-
TepUAIaMHi KaK KOHCTPYKIIMOHHOTO, TaK U CHEIHAJIbHOIO0 Ha3HAYEHUS (J€KOPAaTUBHBIMH,
TEIMJIOU30JIILIUOHHBIMY, JUISl 3allIUTHl OT PAaJUOAKTUBHOIO BO3JEHCTBUA U 1p.). UM, Oe3-
YCJIOBHO, MPUHAJICKUT JIUJIEPCTBO CPEAU APYrOro U3BECTHOTO YEIOBEUECTBA CTPOUTENb-
HBIX MaTepuanoB. IMEHHO OETOH U W3/eNus Ha er0 OCHOBE BO MHOTOM OIPEACIISIOT pa3-
BUTHE TEXHUYECKOTO MpOrpecca U 3KOHOMUYECKOEe 0J1aronoiayyue BO BCEX CTpaHax MUpa.
[IpupoaHbIii KaMeHb M OETOH SIBJISIFOTCS U CAMBIMH JIOJITOBEYHBIMHA CTPOUTEIHHBIMUA MaTe-
puasiaMmu B Mupe. Kpome TOoro, OeToH mpu3HAEeTCS MaTepuajoM apXUTEKTYpPHO-
MIPUBJICKATEIHHBIM M SKOJIOTUYECKH OIaronpusITHBIM (OMOTIO3UTUBHBIM).

HecMoTpst Ha nenslid psiji MOJIOKUTENBHBIX XapaKTEPUCTUK, OETOH UMEET U Pl Cy-
IIECTBEHHBIX HEJOCTAaTKOB, HaIpHMEp, MpHUCyLIas MPAKTUYECKH BCEM Pa3HOBHIHOCTSIM
0ETOHOB HEOJHOPOAHOCTh. Eciu cOBO «OJHOPOAHBIN» U MOKHO MPUMEHUTH K OETOHY,
TO CJeIyeT CKa3aTh, YTO OH MCKJIIOYUTEIBHO OJIHOPOJEH B CBOEH HEOJAHOPOJIHOCTH, MO-
CKOJIbKY TMPEJICTaBIISIET COO0N KOMITO3UIIMIO (CUCTEMY) U3 Pa3HBIX MO BeIU4YuHEe U dhopme
3epeH MEJKOr0 W KPYIHOTO 3alOJHUTENS, CBSI3aHHBIX B MPOU3BOJBHYIO CTPYKTYpY Ile-
MEHTHBIM KaMHEM C MacCOM MOp, MMyCTOT, MUKPOTPEIIHH, KallWUISIPOB, 3alI0JIHEHHBIX BO-
JIOM, BO3IyXOM U APYrUMH KomMmoHeHTamu. HemoctatkoM OGeToHa, Kak M J1I0OOro KameH-
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HOTO MaTrepuaa, sIBISEeTCA TaKKe HU3Kasi MPOYHOCTh HA PACTSHKEHUE U U3THO, KOTOPhIE B
10-15 pa3 HMke MPOYHOCTH HA CXKATHUE, MOJBEPKEHHOCTh KOppo3uu u Jip. M Tem He Mme-
Hee 3TO HanboJIee UCIOJIb3yEeMblil MaTepual Ha CTPOMKE.

4.2. Knaccupuxkauusi 6eTOHOB

beronsl kiaccuuuupyroT MO CTPYKTYpPE, BUAY BSHKYILIETO U 3aTIOJTHUTENS, YCIOBU-
AM TBEpICHHs, PU3NKO-MEXaHUYECKUM XapaKTepUCTHUKaM, HA3HAYCHHUIO U JPYTHM TOKa-
3arensMm (CTh 1310, CTb EN 206-1, I'OCT 25192). B 3aBucHUMOCTH OT XapakTepa CTpyK-
TYpBl pa3Iu4aroT OETOHBI TUIOTHBIC, KPYyMHOMOPUCTHIC, TOPU30BAHHBIE U STYEUCTHIC (pHC.
1).

bemonvr niommuou cmpyxmypsl IpeACTaBISAIOT COOOH KOHIJoMepaT, B KOTOPOM
MPOCTPAHCTBO MEXy 3€pHAMH MEIKOTO M KPYITHOTO 3allOJIHUTENS WA TOJBKO MEJKOTO
3aMOJHUTENS] TOJHOCTBIO 3aIlOJIHEHO 3aTBEPIEBIIUM BSDKYIIMM, B TOM YHCIE C HCKYyC-
CTBEHHO CO3/IaHHOW B 00beme He Oosee 7% MOPUCTOCTHIO 32 CUET MPUMEHEHUS TTOpU3Y-
1o1uXx 100aBok (puc. 4.2, a).

CtpykTypa IIOTHOTO 0€TOHA MOXET ObITh C MAaKCUMAJIbHBIM HACHIIIIEHUEM 00beMa
KPYNHBIM 3arlojHUTENeM, T.€. C IUIOTHOW YMAaKOBKOM KpPYHMHOIO 3aIllOJIHUTENS, 3€pHa
KPYIHOTO 3aIllOJIHUTENSI MOTYT OBITh Pa3ABUHYTHI B 00beMe O€TOHA Ha 3HAYUTENIbHbIE pac-
CTOSIHUS M HE B3aUMOJICHCTBOBATh MEXAY COOOM (C «TIIaBaIOIIMMY KPYITHBIM 3allOJHUTE-
nem). B ctpykrype 6eToHa ¢ MIOTHON yHaKOBKOM KPYIMHOTO 3alOJHUTENS [IEMEHTHOE Te-
CTO 3aIlOJIHAET MYCTOTHI MEXy 3€pHAMHU 3aIllOJIHUTENSI ¢ HE3HAYUTEIbHON Pa3IBUKKOM
ciosi oOMa3ku. 30HBI B3aUMOJICHCTBHUSL OTICNIBHBIX 3€pEH HAUMHAIOT MEPEKphIBaTh IPYT
Jpyra, BOZHUKAEeT TpeHHe MexAy HUMH. Takas CTpyKTypa oTiauyaeTcsi HauOoubleh 3¢-
(eKTUBHOCTHIO, OETOHHBIE CMECH MOJIYYarOTCs, KaK MPaBUJIO, HEpPACCIauBaeMbIMH C 3a-
JAHHOM MOJBUKHOCTHIO TP MUHUMAIBHOM PacXo/ie IIEMEHTA.

VY kpynnonopucmoix (6ecnecuanvix) 6emonos MPOCTPAHCTBO MEXKY 3epHAMH KPYTI-
HOTO 3aIOJIHUTEISI HE MOJIHOCTHIO 3allOJIHEHO 3aTBEPJCBIIMM BSDKYIIUM, B TOM YHUCIIE C
UCKYCCTBEHHO CO3/IaHHOM MOPHUCTOCTBIO 3a CYET NMPUMEHEHHUS MOPHU3YIOMINX J00aBOK.
Bspxyiiee no npeBpailieHusl B KaMEHb JIMIIb 0OBOJIAKMBAET 3€pHA KPYITHOTO 3aIOTHUTENS
TOHKHM CJIOEM M CKJIEUBAET MX B MECTaX KOHTaKTa MEXJy COOOH, HE 3amoiHss MeX3ep-
HOBOE MPOCTPaHCTBO (puc. 4.2, 6).
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Puc. 4.2. Ctpykrypa mioTHoro (a), KpynHonopucToro (0) u ssaenctoro (B) 66TOHOB

Y nopuzogannvix 6emono6 MPOCTPAHCTBO MEXY 3€PHAMHU MEJKOTO M KpPYIHOTO
WJIM TOJIBKO MEJIKOTO 3alOJHUTENS 3aM0JHEHO 3aTBEPACBIINM BSKYIIUM C UCKYCCTBEHHO
co3gaHHO B 00beMe Oonee 7% TOPUCTOCTHIO 3a CUET MPUMEHEHHS MOPHU3YIONINX 100a-
BOK.
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AHueucmole — 3T0 OETOHBI 0€3 KPYITHOT'O 3aIOJHUTENS, COCTOSIINE W3 BSHKYIIETO
BCIIECTBA, BOBI, TOHKOAUCIICPCHOTO KOMIIOHEHTa M MCKYCCTBEHHO CO3JaHHBIX IOp IIO
BCceMy 00beMY B BUJIE SUCCK, TIOJYICHHBIX C IIOMOIIBIO Ta30MIH IIEHOOOpa3oBareiei (puc.
1, ).

[To Bumy BsKyIIEro OETOHBI MOTYT OBITh:

. HA YeMEeHMHBIX 85ICYUUX — Ha OCHOBE KIIMHKEPHBIX IIEMEHTOB;

. U38eCMKOBbIX 6524CYUjux (CUIIMKATHBIE OCTOHBI) — HA OCHOBE M3BECTH B COYE-
TaHUW C AKTUBHBIMHU THIPABIMYCCKUMHU (IIEMEHT, IUIAKH, 30JIbI) U KPEMHE3EMHUCTBIMH
KOMITOHEHTaMU (IIeCOK, MUHEPAJIbHBIC I00aBKH);

. ULIAKOBLIX W 30IbHbIX BAMCYUUX — HA OCHOBE MOJIOTHIX IIUTAKOB M 301 C aKTH-
BH3aTOpaMU TBEPACHUS (IIETOUYHBIMU PACTBOPAMU, U3BECTHIO, IIEMEHTOM HIIA THIICOM);

. 2UNCOBBIX BAJHCYWUX — HA OCHOBE TOYBOJAHOTO THIICA WJIM aHTHUAPUTA TUIICA
(BKJTFOYAst TUTICOIIEMEHTHO-ITYIIIOIAHOBOE BSDKYIIIEE U JIp.);

. CMEUAHHBIX 8521CYWUX — HA OCHOBE JIBYX U 0oJiee BSHKYIINUX BEMIECTB (THIICO-
[IEMEHTHO-MYIIII0JIAHOBBIE, IITAKOIIEIOYHBIE U . );

. CHEeYUATIbHBIX GAHCYUUX — OUTYMHBIX, IETTEBBIX, TIOJIUMEPHBIX U JP.

[To Bumy 3anomHuTeNst 0E€TOHBI MOTYT OBITH HA:

. nomusix (M3 TWIOTHBIX TOPHBIX TIOPOJI UITU TIJIAKOB),

. nopucmuix (MIPUPOAHBIX U UCKYCCTBEHHBIX MUHEPATbHBIX),

. opeanuyeckux (M3MeEIbLYCHHAS APEBECHHA, CTEOIN XJIOMIATHUKA UITH PHCOBOU
COJIOMBI, KOCTpa KOHOILIU U JIbHA),

. cneyuanbHulx 3anoanumensx (00ECTICUNBAIOIINX CTICIIUAIbHBIC CBOMCTBA).

[To 3epHOBOMY COCTaBY 3alOJHUTEIIS PA3THYAIOT:

. Mmenxozeprucmole (IECKOOETOHBI C KPYMHOCTBIO 3€PEH 3allOJIHUTENS 10 S
MM);

. KpynHosepHucmole Oemonsl (C KPyMHOCTHIO 3epeH Oosee 5 MMm).

[To ycnmoBusiM TBepJIcHUSI OETOHBI TOIPA3IEISIOTCS

. Ha meepoeroujue 8 ecmecmeenHbiX ycaioeusax — 0e3 MoABojia Temia OT UCKYC-

CTBEHHBIX MCTOYHUKOB, C IOJIOKUTEIBHOW TEMIIEPATYpOM OKPYXKAOUIEH CpelIbl U HpHU
00s13aTeTbHON THIPOU3OJISIIIME OTKPHITOM MOBEPXHOCTH OETOHA HA THUAPABIUYECKHUX BS-
Kymux (Kak MPaBUIIO0, IS MOHOJIUTHBIX KOHCTPYKITHH);

. 8 YCI0BUSIX MENJIOBNANCHOCMHOLU 00pabomku npu ammocgepHom oasie-
Huu (TIPOTIAPEHHBIC — ISl U3TOTOBJICHUS] COOPHBIX U3JICTUNA U KOHCTPYKIIUN) U npu oasie-
HUU eviue ammocgeprozo (aBTOKIIABHOTO TBEPJICHUS — IPEUMYIIIECTBEHHO CHIIMKATHBIE U
SYEUCTHIE), — XapaKTEPU3YIOIIHUECS MPSIMbIM KOHTAKTOM €T0 MOBEPXHOCTU C BOASHBIM Ia-
POM, UCTIOIB3YEMbIM B KaUu€CTBE TEIIJIOHOCUTEJIS;

. c mennosou obpabomkol be3 KOHmaxkma 6emoHa ¢ Napo8o30YUIHOU cpe-
Ooti (B TepModopMax, KacCETHBIX YCTAHOBKAX, JIEKTPONPOTPEB, IIEKTPOOOOTPEB, dIIEK-
TpoMarHuTHas oOpaboTka u np.). Hampumep, mporpeB OeTOHa MOMXET OCYIIECTBIATHCS
MyTeM MOoJauu TeIIOHOCUTeNs (Tlapa, ropsiueil BoAbl, pa30rpeToro Macia 1 Jp.) B TEIUIO-
Bble OTCEKH (B OopTax u moamoHax (Hopm, CTEHAAaX, KACCETHBIX YCTAaHOBKAaX) WJIM pa3Me-
IIEHUS B 3TUX OTCEKax AJIEKTpOHArpeBaTeneil. nexmponpoepes — 3TO KOTJa dJIeKTpuye-
CKHI TOK IPOIYyCKAaeTCA HEMOCPEACTBEHHO Uepe3 0eToH. B 3ToM ciydae O€TOH BKIIIOUAET-
Csl B LIETIb KaK CONMPOTHUBJICHHUE, M BHYTPH HETrO JIEKTPUYECKasl SHEPTUs mpeodpaszyeTcs B
TETUIOBY10. [Ipr 3TOM UCTIOIB3YETCS TOJNBKO MIEPEMEHHBIH TOK;

. 8 YCILOBUAX OMPUYAMETILHBIX MEMNEPAMYP OKPYHcaoujell Cpeobi.

[To HazHayeHUIO0 OETOHBI MOAPA3NIETSAIOT HA KOHCTPYKIIMOHHBIE U CIICLIUAIbHBIE.
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K xoncmpykyuonnuvim OTHOCAT OETOHBI, UCHOJIb3yeMble B HECYLIUX M OTpaKIaro-
MIMX KOHCTPYKIMSX 3JaHUN U COOPYKEHUN U 00ECIIeUMBAIOIIUX ITaBHBIM 00pa3oM Mpoy-
HOCTb, JK€CTKOCTb, TPEIIMHOCTOMKOCTh Hecylux KoHCTpykuuid (CTh 1544).

Cneyuanvrvle 6ETOHBI TIPEIHA3HAYCHBI JIJI1 KOHCTPYKIIMM, SKCIUTyaTUPYEMbIX B
O0COOBIX YCJIOBUSIX WJIH JJISI KOHCTPYKIIMH CIIEMaIbHOTO Ha3HAYEeHHs, K KOTOPHIM OTHO-
CATCS KOHCMPYKYUOHHO-
Meniou3onAYUOHHbLE, MENIOUOIAYUOHHBLE, HCAPOCMOUKUE, XUMULECKU cmoii-
Kue, paouayuoHHO-3aumHble, 0eKOpamueHsle, 00POHCHbIE, 2UOPOMEXHUYeCcKUue U JP.

Paznnuaror 6eTOHBI 110 CpeiHEN IIOTHOCTH:

. msdicenvie (OOBIYHBIE) — HA IUIOTHBIX KPYMHBIX U MEJKHUX 3aMOJIHUTEINSAX CO
CpelHell IIOTHOCTBIO B CyXoM cocTosiHuM B mpeenax 2000...2600 xr/m® . ITo CTb EN
206-1 — HopMasIbHBIN OETOH,;

. ceepxmsicenvle (0co0o Tsxkensie, mo CTh EN 206-1 — Tsoxensie) — co cpel-
Hel IJIOTHOCTBIO B CyXOM cocTosiHuM 6osee 2600 KI/M°
. JleeKue — Ha TIOPUCTOM KPYITHOM U ITOPUCTOM HJIH TIJIOTHOM MEJIKOM 3aIl0THU-

TeJe CO CPeqHel IIOTHOCTBIO B cyxoM coctosaun 800 (500)...2000 kr/m3 , B TOM uncie
STYEUCThIC OCTOHBI.
[To cTolikocTH K BUAAM KOPPO3UHU PA3IUIAOT OCTOHBI, OKCAIyamupyemvle 8 cpeoe.

. 0e3 pucka Koppo3ruoHHOTro Bo3neicTBus (XO);

. BBI3BIBAIOILIEH KOPPO3UIO oA AericTBueM kapOoHuzauuu (XC);
. xsopuaoB (XD);

. NOTNEPEMEHHOI0 3aMopaxuBanus 1 ottauBanus (XF);

. XUMHUYECKYI0 Koppo3uto (XA).

B cTpouTenbHOM mpakTUKe pa3inyaioT TakkKe 0c000 Jierkue OETOHBI C MIIOTHOCTHIO
10 500 xr/m® . Kpome Toro, 6ETOHBI HOAPA3AEISIOTCS [0 IPOYHOCTH, MOPO30CTOWKOCTH,
BOJOHEMTPOHUIIAEMOCTH, UCTUPAEMOCTH U IPYTUM MOKa3aTENSM.

4.3. IIpoekTHpOBaHHE COCTABAa HEeTOHA

CocraB OeToHa BBIp@KAIOT MO0 B BUJIEC Pacxojia COCTABIISIONIMX MaTEPHAIIOB IO
macce Ha 1 M3 ynimoTHeHHOro 6€TOHA, MO0 OTHOIIEHHEM MACChl COCTABISIOIIUX K MAacce
IIEMEHTa, MPUHUMAEeMOH 3a €IWHHUIlY, C YKa3aHHEeM BOJOIEMEHTHOro otHomreHus (B/II).
Hanpuwmep, 1 : 2,5 : 4,0 npu B/I = 0,48.

HcxomHbIe JaHHBIC JUIS ONpPEIeICHUs CocTaBa OSTOHA COJIepKaTcs, KaKk IPaBUIIo, B
APXUTEKTYPHO-CTPOUTEILHON YaCTH MPOCKTA WIIM 3a/IaHUHU U BKIIFOYAIOT CIICAYIOIINE Tpe-
OOBaHMS:

. IPOEKTHYIO POYHOCTH HITU KJIacc OETOHA 0 TPOYHOCTH;

. 3aJIaHHYIO YCIOBHSIMU paboT y1000yKIaapIBA€MOCTh OETOHHON CMECH;

. IpyU HEOOXOJUMOCTH TPEeOOBaHUS MO BOJAOHEIPOHUIIAEMOCTH, MOPO30CTOM-
KOCTH MJIM KOPPO3HOHHOM CTOMKOCTH OCTOHA;

. JaHHBIC 10 HAUOOJbIIEH KPYITHOCTH 3aIlOJIHUTENS, [UTMTSILHOCTH U PEKUME

TBEPACHUS U JIp.
[{enbto MPOEKTUPOBAHUS SBISETCS ONPENEICHUE PACXOI0B COCTABISIOUINX MM UX
COOTHOLIEHUS] MEXIY COOOH, NMpU KOTOPHIX OyIyT rapaHTUPOBAHbI K OIpPEAEICHHOMY
CPOKY OJIMH HJIM HECKOJIbKO HOPMHUPYEMBIX ITOKa3aTeseld (IIPOYHOCTh, IJIOTHOCTh, BOJO-
HEIPOHUIIAEMOCTh, MOPO30CTOMKOCTb, JOJITOBEYHOCTD, 3aIIUTAa apMaTypbl OT KOPPO3UHU U
Ap.) C YYETOM psiia TEXHOJIOTHYECKUX MMApaMeTPOB (ITOABUKHOCTH, HEPACCIAUBAEMOCTH
o] AeCTBHEM COOCTBEHHON MAacChl U YIUIOTHSIOIIMX MEXaHU3MOB) U MIPU MUHUMAJIbEHOM
pacxoqe IeMeHTa, kak Hawmbonee mgoporoctosimero kommoneHta (CTh 1182, TTOCT
27006). B cTponTenbHO-TEXHOIOTHIECKON MPAKTUKE HAWOOJbIIEEe PACIPOCTPaHEHUE TI0-
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JYYHJIA METOJIbI MPOSKTUPOBAHUS COCTaBa OE€TOHA MO TpeOyeMOol IIPOYHOCTH Ha CHKATHH.
D10 00YCIOBICHO TEM, YTO TOT MOKAa3aTellb ABJISCTCS OCHOBHBIM JIJISI KOHCTPYKIIMOHHBIX
U Jpyrux OCTOHOB W MPEATNOJIaracT 0JHO3HAYHOE BIIMSHUE IIPOYHOCTH Ha APYrHe HE0O0XO0-
IUMBbIE CBOMCTBa OETOHA.

ITpoexkTrpoBaHue cocTaBa O€TOHA BEACTCS MO pa3padOTaHHBIM METOJUKAM M BKJIIO-

Yaer:
. BBIOOp MaTepHaoB (COCTABISAIONINX ) U OETOHA;
. MOJTyYeHUE TEXHUYECKUX XapaKTEPUCTUK COCTABIISIIOIINX OETOHA;
. onpeeneHre NpeBapUTENBHOrO (PaCYeTHOr0) COCTaBa OETOHA;
. IPOBEPKY 3aIPOEKTUPOBAHHOTO COCTaBa OETOHA B MPOOHBIX 3aMecax;
. KOPPEKTUPOBKY COCTaBa OETOHA;
. pacueT MaTepualioB Ha 3aMec OETOHOCMECUTEIIS.

Tun yemenma cnegyet BHIOUpATh C YYETOM TEXHOJOTHUU MPOU3BOJICTBA padoOT, pe-
aKIIMOHHOM CHOCOOHOCTH 3amlOJIHUTENS, BUJA KOHCTPYKIIMM M apMUPOBAHUs, YCIOBUU
TBEpACHUS (B YaCTHOCTH TEIUIOBOM 00pabOTKM), pa3MepOB KOHCTPYKIIUU W HA3HAYCHUS
COOpPYXKEHHMsI, YCIOBUHN 3KCIUTyaTalluu (arpeCCUBHOCTU CPelibl) U C YYETOM TpeOOoBaHU
I'OCT 30515.

Mapxy (knacc) yemenma NPUHAMAIOT B 3aBHCUMOCTH OT IPOSKTHOTO Kjlacca OeToHa
OCTOHHBIX U KEJIE300€TOHHBIX M3JEINN M KOHCTPYKIUN W yCIOBUN uX TBepiaeHus. [Ipu
TOM HEOOXOIUMO PYKOBOJCTBOBATHCS PEKOMEHAANMIMH WM HOPMATHBHBIMU JOKYMEH-
TamMu. BmecTe ¢ TeM HEOOXOAMMO yUMTHIBATh, YTO TPU MCIOJIB30BAHUU IIEMEHTA, aKTHB-
HOCTh KOTOPOT'O HUKE MIPOYHOCTH OETOHA, MOTpeOyeTcsl yBeJIMYEHUE ero pacxonaa. A 3To
OpUBEACT K YJIOPOXKAHUIO, 0OPa30BaHUIO TPELIMH B PE3yJbTaTe yCAaJKU U JPYyTUM Hera-
TUBHBIM TOCJHEACTBUSAM. ECIM aKTUBHOCTH IIEMEHTa OKaXETCSl CIUIIKOM BBICOKOHM, ATO
MOJKET MPUBECTU K 3aHIKEHHUIO €r0 Pacxojia U IEMEHT MOXKET OKa3aThbCsl MEHbIIIE MUHU-
MaJIbHO JIOIyCTUMOT0, TpeOyeMOro TEXHHYECKUMH YCIOBUAMU. B 3TOM ciyuyae B LIEMEHT
MO>KHO BBOJIUTH TOHKOMOJIOTBIE 100aBKHU.

Bvibop menxozo u kpynnozo 3anoninumens TakKe 3aBUCUT OT TpeOyeMoi MPOYHOCTH
6etona. Uem Brime TpeOyemasi IpOYHOCTh OSTOHA, TEM BBIIIE TOJDKHBI OBITH TpEOOBaHUS
K Ka4yecTBy 3anojHuTesnei. Ilpu 3ToM HEOOXOUMO CTPEMHUTBCS HUCIIOIb30BATh 3aIIOJIHU-
TEJIU MECTHBIE UM U3 OJM3KO PACIOIOKEHHBIX KaphEepOB, HO OTOMPAIOTCS T€ U3 HHUX, KO-
TOPBIE TIO3BOJISIOT MOTYYUTh OCTOH C 3alaHHBIMH CBOMCTBAMHU NP MUHUMAJILHOM Pacxo-
7€ LIEeMEHTa.

Pa3paboTaHo MHOXKECTBO METO/IOB IPOEKTUPOBAHUS COCTaBa OE€TOHA, OJIHAKO CTaH-
JApTHOTO METOJIa, MO3BOJISIONIErO MOJIYUYUTh TPEeOYyeMbld pe3yibTaT TOJIBKO C MOMOIUIBIO
pacdera, B HacTosIIee BpeMs He CyIIecTByeT. Bce OHM SBISIOTCA, KaK MPaBUIIO, PACUETHO-
HKCIIEPUMEHTAJIbHBIMU M COCTOSIT U3 PACUETHOM YACTH U 00513aTENbHON dKCIIEpUMEHTAIIb-
HOM MPOBEPKU U KOPPEKTUPOBKHU Ha3HAUEHHOTO COCTABa.

Pacuemnas yacms CBOAUTCS K ONPENEIICHUIO PACX0/la COCTABIISIIOIIUX 10 SMIUPU-
yeckuM (opMysiaM, HAaKOIUIEHHBIM TaOlHIIaM U rpadukam, BeIpaKaroIIUM OCHOBHBIE 3a-
BHCHUMOCTH CBOMCTB O€TOHA OT ero coctara. [Ipu 3ToM paznu4aroT HOMHHAIBHBIN (J1a00-
pPaTOPHBII) COCTaB, PACCUUTAHHBIN I CyXUX MaTEpHaJIOB, U MPOU3BOJICTBEHHBIN (pado-
YMii, TOJIEBOM) — JJI1 MaTepUaliOB, HAXOJAIIUXCS B €CTECTBEHHO-BJIAXKHOM COCTOSIHHM.
[Ipu He3HAUUTENbHBIX 00BbEMAX WM MAJIOCEPUITHOM HEPEryJsipHOM MPOU3BOACTBE KOH-
CTPYKUMH M M3ACTUI OMyCKaeTCcs MPUHUMATh OPUEHTHUPOBOYHBIE COCTaBbl OETOHOB, KO-
TOpbIE MOTYT CIIYXUTh OCHOBOM IpH Ha3HAYEHUU paboyero cocrtaBa ¢ 00sg3aTENb-
HOM 9KCHnepuMeHmanbHoU npo8epKoL U KOPPEKMUPOBKOU.
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PaccuuTtanusbiii coctaB 6€TOHA MTPOBEPSIOT MTyTEM MPUTOTOBJICHHS TPOOHOTO 3aMeca
6eToHHOM cMecu B 00beme 7...10 1. OnpeaenstoT ya000yKIiaIpIBa€MOCTh OETOHHON cMe-
CH U TpPHU YJAOBIECTBOPUTEILHOM 3HAYEHUU H3TOTOBJISIOT KOHTPOJbHBIE 00pasilbl st
onpeseneHus npoyHocTu. Eciu ya0060yKiiabIBaéMOCTh MPUTOTOBIIEHHON OETOHHOM cMe-
CHU OKa3bIBAETCSl MEHbIIIE Tpedyemoii, To 00aBistoT S...10% BOIBI OT Macchl, UCIOIb30-
BaHHOMW Ha MPoOHBIN 3amec. UToObl He m3MeHmioch B/L, oqHOBpeMEeHHO JT00ABIISIOT Ta-
KOH ke MpoIeHT mneMmeHTa. Eciau yno0oykianpiBaeMOCTh OSTOHHON CMECH OKa3bIBACTCS
BBIIIE 3aIaHHOM, TO T00ABIAIOT OAHOBPEMEHHO S...10% MenKkoro u KpymnHOro 3aroiaHu-
TEJIsl OT UX pacxoja Ha MPOOHBIN 3aMec, He MEHsISI COOTHOIIECHUS Mexy HUMHU. 13 6eToH-
HOM cMmecu u3rotaBiuBaroT OeToHHBbIE 00pa3ibl o 'OCT 10180 u mocne nByxuacoBou
BBIJICP)KKU TIOJIBEPTAIOT TETUIOBJIAXKHOCTHOM 00paboTKe 1o pexumy 3 + 6 + 2 9 (mogbem,
nzorepmuueckuii nporpes npu 80 °C, ocThiBaHUE), BhIJEpPKKa 4 4 U ucnbiTanue. [Ipou-
HOCTh O0eTOHa Mociie TEIIOBOM 00pabOTKHU J0KHA COCTaBlsATh He MeHee 70% oT 3aaaH-
HoM. Eciu mony4yeHHast pu UCIIBITAHUM MPOYHOCTh OETOHA OTIMYAETCS OT 3aJaHHOU 0O-
nee yem Ha 15%, To u3menstoT B/1] B G0NbITyI0 MM MEHBIITYIO CTOPOHY. MOXKHO HCIIOJNb-
30BaTh U JPYTUe€ TEXHOJIOTUIECKUE TPUEMBI, BBOJUTH TOOABKHU U T.JI.

Jlyis yTouHeHus cocTaBa O€TOHA PEKOMEHAYETCS TaKKe TOTOBUTH IO JIBa MPOOHBIX
3aMeca ¢ I3MEHEHUEM BOJIOLIEMEHTHOTO oTHoIeHus Ha 15...30% B 60JbIIYI0 U MEHBIIIYIO
CTOPOHY, U MPOU3BOAUTH PACUET YETHIPEX COCTABOB AHAJIOIMYHO IMPUBEICHHOMY BBIIIE.
3aTeM M3 yKa3aHHBIX COCTABOB I'OTOBAT KOHTPOJIbHBIE OOpa3Ilbl JJI ONPEIEICHUs MpoU-
HOCTH Y HCIIBITBIBAIOT UX B BO3pacTe 28 CyT HOPMaJIbHOBJIAXKHOCTHOTO TBepAeHus. [1o pe-
3yJIbTaTaM MCIBITAHUN YCTaHABIWBAIOT 3aBUCUMOCTD MIPOYHOCTH OETOHA OT BOJOIIEMEHT-
HOTO OTHOIIEHMS, 0 KOTOPOW Ha3zHadaloT okoHuyaTenbHoe B/LI, oOecneunBaroiee momy-
yeHue 6eToHa TpeOdyeMoi MpOYHOCTH.

OkoHYaTeNbHO OMNpeeTICHHBIA JTa00paTOPHBIM CcOCTaB OETOHA, MOJYYSHHBIA IS
CYyXHX MaTepHayioB, MEPECUYNUTHIBAIOT Ha pabounii COCTaB, B KOTOPOM YUTE€HA BIAXKHOCTH
3anoHUTEeNe. s 3TOro pacCUnUTHIBAIOT KOJIMYECTBO BOBI, COACPKALIENUCS BO BIAXKHBIX
3amoaHuTEeNsIX. C 1eNbI0 TOBBINIEHUS HAJCKHOCTH M 0€30MaCHOCTH OCTOHHBIX M KEJIe30-
OCTOHHBIX KOHCTPYKIIMI M B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUBHBIX TOKYMEHTOB
IIPOBOJIAT TAKKE CTATUCTUUCCKUNW KOHTPOJb MPOYHOCTH OETOHA C y4eTOM (PpaKTHUUECKOU
OJIHOPOJHOCTH M YCTAHOBJIEHHEM KO3(P(ULIMEHTa BapUALIUU.

Onpenensitor Takke Kod3pUIIMEHT BbIxoaa 0eToHHON cMecu. OH paBHSETCS OTHO-
HIEHUI0 00beMa rOTOBOM OETOHHOM CMECH B YIUIOTHEHHOM COCTOSIHUM K CyMMe 00BbEMOB
3arpyaeMbix B OETOHOCMECHUTENh TBEPABIX KOMIIOHEHTOB. J[J11 OETOHHBIX cMecel Kod(-
dbunmeHT Beixoaa coctasiuser 0,6...0,7, nias pactBopHbIX — 0,75...0,80.

4. IlpuroroBjieHre H TPAHCIOPTUPOBAHUE 0ETOHHON cMecH

bemonnoit cmecwro Ha3pIBAIOT PAMOHAIBHO COCTABJICHHYIO M OJHOPOJHO IEpe-
MEIIaHHYI0 CMEChb KOMIIOHEHTOB O€TOHa /10 Hayajla MpOIECCOB CXBAaThIBAaHUS U TBEpJie-
Hus. Kpome toro, 6eToHHasi cMech HE3aBUCMMO OT €€ BHJia JOJDKHA 00JajlaTh XOpoulei
y1000YyKIIaIbIBAEMOCTBIO0, COOTBETCTBYIOIIECH MPUMEHAEMOMY CIIOCOOY YKIaJIKH, U CO-
XpaHATh MPU TPAHCHOPTUPOBAHUU U YKJIAJKE OJHOPOJHOCTH, JOCTUTHYTYIO MPU MPUTO-
toBnenuu (CTH 1035).

[IpuroroBneHne GETOHHONW CMECU COCTOUT U3 HOO20MOGKU COCTABISIOIIUX MAaTEepH-
aJoB, UX 0o3uposanus U nepemewiusanus. 110 crerneHn roroBHOCTH OETOHHBIE CMECH MO/~
pasnenstorcs Ha rotoBbie K ynoTpebsenuto (bCI'), wactuuno 3atBopeHubie (bCU3) u cy-
xue (BCC).
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[ToaroToBKa COCTaBIAIOMMUX OETOHHYIO CMECh MAaTEPHAJIOB MPOU3BOIUTCA B OCHOB-
HOM Ha COOTBETCTBYIOIIUX MNpEeAnpusitTusix. B ciaydae HE0OXOAMMOCTH TaKUe Olepanuu
MOTYT OBITh IIPOBEJIEHBI U HA MECTE MPUTOTOBJICHUS O€TOHHON cMecu. OHM BKJIIOYAIOT B
ce0st dpoobenue 3aNIOTHUTENEH, yOaieHue 3arpsI3HAIOIINX npuMe-
cell, ommausanue u nooozpes 3aroHUTENCH B 3UMHEE BpeMs, akmusayuto 1ieMeHTa, pH-
TOTOBJICHHE PACTBOPOB XUMUUECKUX 000ABOK U JIP.

Jlo3upoBaHue MaTepUaIOB OCYIIECTBISIETCA J103aTOpPaMHM MEPUOJIUYECKOTO U He-
MPEPHIBHOTO JIEUCTBUSA C MOJTYyaBTOMAaTUUYECKUM WJIM aBTOMATUYECKUM yrpaBiienuem. [Ipu
ATOM TOYHOCTb JIO3UPOBAHUS OMPEEIISIET TOUHOCTh pacueTa cocTaBa OETOHA.

Br160op criocoba mpuroToBieHus OETOHHOW CMECH ONpPENENseTCs BUAOM U XapakKTe-
PUCTUKOM COCTaBIISIONIMX €€ KOMIIOHEHTOB. J[Jis 3TUX lieNiel UCTOJIb3yITCsl OETOHOCME-
CUTENU TIEPUOJNYECKOTO (IIUKJIUYHOI0) W HEMPEPBIBHOTO jeiicTBus. beToHocMmecurenu
NEPUOJUYECKOTO JEUCTBUS OBIBAIOT JABYX THIIOB: I'PABUTAIIMOHHbIC (CMEIIMBAHHE OCY-
HIECTBIISIETCS] IPU CBOOOJAHOM IMaJICHUH MaTepUajoB BO BpeMs BpalleHus ObapabaHa cMe-
CUTEJISI) U IPUHYIUTETLHOTO TIEpEeMEIINBaHUSI.

[lepememmBanue B OETOHOCMECUTENSIX CBOOOJHOTO TMAJCHUS JOCTUTACTCS TPH
BpamieHnn OapabaHa ornpeaereHHONW (HOpPMBI ¢ KOPBITOOOPA3HBIMHU JIOMACTSIMU HAa BHYT-
peHHEH MmoBepXHOCTH. JlomacTu 3axBaThIBAIOT COCTABIISIONIME OCTOHHOM CMECH, IIOJIHHM-
MarT UX Ha HEKOTOPYIO BBICOTY U IPHU MEPEXOJIe B BEPXHEE MOJ0XKEHUE cOpachiBatoT. B
pe3yJibTaTe MHOTOKPATHOTO MOJIbeMa M MaJeHusl COCTaBIISIIOIIMX 00eCTIeYMBAETCS UX Tie-
peMeninBanue. B Takux cMecuTessix rOTOBST IUIACTUYHbIE OETOHHBIE CMECHU C KPYITHBIM
3aMOJIHUTENIEM U3 IUIOTHBIX mopoj. HekoTopble rpaBUTAIIMOHHBIE CMECUTEIN yCTaHABIIU-
BAIOTCSl Ha aBTOMAIIMHAX — ATO MEPEABUKHBIE CMECUTENIN, aBTOOETOHOCMECUTENH, aBTO-
MHUKcepsl (puc. 4.3).

beronocmecuTenu MNPUHYIUTENBHOTO TEPEMEIIMBAHUS MPEJCTABISIOT  COOOi
CTaJIbHBIC YAk, B KOTOPHIX CMEIIMBAHWE KOMIIOHEHTOB MPOU3BOIUTCS BpaAIaIONUMUCS
JIOTIACTSIMH, HACAKEHHBIMU HAa BEPTUKAJIBHBIC WM TOPU30HTAIbHBIC Bajbl. Ha KpyMmHBIX
[IEHTPAIIM30BAHHBIX PACTBOPOOCTOHHBIX MPEANPUITHIX HCIOJIB3YIOTCS TYpOyJICHTHBIC
cMecHuTeln. B HUX ChIpbeBbIE KOMIIOHEHTHI IEPEMENIUBAIOTCA B PA3JIUYHbBIX HAMNPABJICHU-
SIX U C OOJIBIIONW CKOPOCTBIO, UTO MO3BOJISET MOJIy4aTh OJHOPOJIHBIE CMECH 3a CpPaBHHU-
TEJTbHO KOPOTKUM MPOMEKYTOK BPEMEHHU.

[Ipo10KUTENBEHOCT IEPEMEIIMBAHUS OETOHHOW CMECH 3aBHCHUT OT €€ COCTaBa, Xa-
PaKTEPUCTHUK, TUIA TPUMEHIEMOT0 CMECUTENS U ApYyrux nokaszarenei. [Ipu HemocraTtou-
HOM MPOAOKUTEILHOCTH MEPEMEIIMBAHUS YXYIIIAECTCS OJHOPOJAHOCTh OETOHHON cMecHu
U CHIDKAETCS MMPOYHOCTH OeToHa. ONTUMaNbHOE BpeMsl IepEMEITMBAHUS TSKEIbIX O€TOH-
HBIX cMeceii cocTaBideT 1...2,5 MuH, 1erKoOOETOHHBIX cMecer — 2...6 MUH.
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Puc. 4.3. IlepenBusKHOIT cMecHTEIb (ABTOMUKCEP) (a) M cXxeMa nepeMeIMBAHUS B HeM 0eTOHHOI cMecH (0)

betonHble cMecHu TOTOBAT, KaK MPaBUJIO, HA LEHTPAJIbHBIX aBTOMATHU3UPOBAHHBIX
3aBOJaX, B OETOHOCMECHUTEIBHBIX 1[eXaX Ha MPEANPUITUIX COOPHOTO Kelie300eToHa JIMO0
B YCJIOBUSX CTPOUTEIBHOM IIIOMmAIKu (MpUOOBEKTHO). beToHHbIE cMecH, PUTOTOBIICH-
HBIC B CTAIlMOHAPHBIX YCIOBUAX U MpEJHA3HAYCHHBIE JJII MOHOJIUTHOTO CTPOUTEIHCTBA, B
Hamieit ctpane u crpanax CHI™ Ha3pIBatOT TOBapHBIM OETOHOM, 33 pyOEKoM — TOTOBO# Oe-
TOHHOU cMechio. [Ipu 3TOM BBICOKOKAUYE€CTBEHHBIH OETOH MOKET OBITh MOJYYEH TOJBKO
MIPU CTPOTOM KOHTPOJIE KAYECTBA COCTABJISIONINX MAaTEpUATIOB U MPOIIECCOB MPUTOTOBIIE-
HUSI CMECH KaK B YCIOBHUSIX CTAI[MOHAPHOTO, TaK U MPUOOBEKTHOTO MPOU3BOICTBA.

CoBpeMeHHbII 3aBOJ] TOBAPHOTO OETOHA — 3TO BHICOKOABTOMATH3UPOBAHHOE MPOU3-
BOJCTBO C MHUHUMAJIbHBIM KOJIMYECTBOM OOCITY>KMBAIOLIErO MEPCOHANA, HATUYHUEM JIHC-
MEeTYEPCKON CITyKObI U PAIMOCBS3U C aBTOOETOHOBO3aMHU U CTPOUTEIHHBIMU TIJIOIIAIKAMHU.
[IpuMeHsIOTCS TaK)KE€ U CIIYTHUKOBBIE CUCTEMbI YIIPABIICHUS, KOTOPHIE MO3BOJISIFOT MOTY-
YaTh Pa3HOOOpa3Hyr0 MHPOpPMAlMIO, B TOM YHUCIE TONOrpauYecKyr0 O MECTOHAXOXIe-
HUU aBTOMHUKCEPA C IIBETOBBIMU BBIJICJICHUSIMU €T0 COCTOSIHUS: JIBH)KEHHE B 3arpy>KEHHOM
COCTOSIHUHM, pa3rpy3Ka, BO3BpalllEHUE Ha 3aBOJA. ABTOMHUKCEpP, KaK MpaBMiio, 000py10BaH
JaT4uKaMu (PUKCUPYIOIMMMU BpeMsi IOCTaBKH, BPEMsl MPOCTOS MO pas3rpy3Koi, MpeBbI-
HIEHUE KOTOPOTO OIUIAYMBAETCS TOMOJIHUTENBHO 3aKa34MKOM, BPEMs Hauajla U KOHIIA pas-
TPY3KH, IPYTyI0 HHPOPMAIIHNIO, B YACTHOCTH TeMIeparypy cmecu u T.. CpeaHee paccro-
STHAE TPAHCTIOPTUPOBAHUS OETOHHON CMECH COCTaBsIeT B OCHOBHOM OT 10...15 10 50 k™.

5. TexHoJsiornueckne CBOMCTBA 0ETOHHOM CMeCH

Haunbonee BAYKHBIM CBOMCTBOM OETOHHOM CMECH SIBIIAETCS
ee y0o0oyK1aosleaemocms, Ui hopmyemocms, T.€. ClIOCOOHOCTh CMECH PACTEKAThCS U
3aMoJIHATh 3aJaHHYI0 (OpMYy MO JIEUCTBUEM COOCTBEHHOM MAaCChl, COXpPaHss MPHU ITOM
MOHOJIUTHOCTh (CBSI3HOCTb) UM OJHOPOAHOCTb. J[Jisi OLIEHKH yn000yKiIaablBaeMOCTH Oe-
TOHHOM CMECH HCIOJb3YIOT Takue MOKa3aTelu, KaK MOJBUKHOCTh, KECTKOCTh U CBSI3-
HocTh (CTh 1545, CTB EN 206-1, CTh EN 12350, TOCT 7473) (puc. 4.4).

Tloosuscrnocms 6eTorHoM cMecu (CTh EN 12350-2) xapakTepusyercs €€ crocoo-
HOCTBIO PACTEKaThCS TOJ JACHCTBHEM COOCTBEHHOW MACChl M OIICHUBAETCS TOKa3aTelieM
ocaaku konyca (OK, cM) u nmokaszareneM quaMmeTpa pactekanus (paciuibiBa) konyca (PK,
CM) C MIOMOIIBIO CTAaHIAPTHOTO TIPHOOpa-KoHyca (kKoHyca Adpamca). Ecnu ocagka koHyca
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paBHA HYJIO, TO yI00OOYKIaIbIBAEMOCTh OETOHHON CMECH XapaKTEPHU3YETCs HKECTKOCTHIO
(CTB EN 12350-5).

Kecmrkocmov (OK, ¢) orlileHUBaeTCs BpeMEeHEeM BUOpaIliu, HEOOXOIUMBIM JIJIs1 BBIPaB-
HUBAaHUS W YIUIOTHEHUS MPEABAPUTEIHHO OT(OPMOBAHHOTO KOHYyca OETOHHOM CMECH B
npubope NS OTpeIETICHUS )KECTKOCTH.

100 a 0

Puc. 4.4. Onpenesienne yaio00yKIaabIBaeMOCTH 0€TOHHOM CMECH: @ — N0 0cadke KOHY-
ca: 1 — ocecmrasn cmecv; 2 — noosudcnas cmecv, OK — ocadka xonyca, 6 — no pacnivlgy
konyca (PK); 6 — no olcecmxocmu: 3 — cxema UCnvlmaHusl #ecmkocmu

[To CTB 1035 u CTh 1544 GeToHHBIE CMECH B 3aBUCMMOCTH OT yA00O0YKIIaJIbIBae-
MocTH xapaktepusytorcs mapkamu, mo CTh EN 206-1 — kmaccamu (ta6m. 1 u 2).

Ta6mumna 1. Knaccudukarust 6eToHHbIX cMeceit mo ynoboyknaasiBaemoctu (CTh 1035,
CTB 1544)

ITo xecTkocTH ITo ocanke koHyca Ilo pacnibiBy KOHYCa

MapkKa 10Ka3aTeiib, C MapKa & IIOKa3aTejib, CM = MapKa 10Ka3aTelib, CM

CXK3 | Bbonee 100 I11 1...4 PK1 Mesnee 35
CX2  51...100 12 5...9 PK2 35...41
CX1  41...50 I13 10...15 PK3 42...48
K4 31...40 I14 16...20 PK4 49...55
X3 21...30 I15 21...25 PK5 56...62
K2 11...20 PK6 Bornee 62
Kl 5...10
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Tabauya 2. Knaccudukanus 6eToHHBIX cMmecelt o yaoboykmansiBaemoct (CTh EN 206-

1)

Ilo »xecTkoCTH Ilo mnacTuyHOCTH ITo pactekaemoctu Ilo crenenu ymioTHeHUs
KJlacC = IOKa3aTesb, C = KJIACC = II0Ka3aTellb, MM = KJIAcC = IIOKa3aTeslb, MM = KJIacC | II0Ka3aTellb, CM
VO 31 S1 10...40 F1 340 Co 1,46
V1 30...21 S2 50...90 F2 350...410 C1 1,45...1,26
V2 20...11 S3 100...150 F3 420...480 C2 1,25...1,11
V3 10...6 S4 160...210 F4 490...550 C3 1,10...1,04
V4 5.3 S5 220 F5 560...620

F6 630

Ecnu mo pesynbraTaM UCHBITAHMM CMeCH Ocajika KOHyca coctaBuia mapky [14 u
BBIIIIE, TO MOJBMKHOCTH OoJiee 1e1ecoo0pa3Ho OLIEHUBATh MOKAa3aTeJIeM PACIUIbIBA KOHY-
ca. B ycnoBusix cTpouTEIbHOM TUIONIAJKK ONpPEeTICHUE MOABUKHOCTH U KECTKOCTH Oe-
TOHHOM CMECH JIOJDKHO OCYIIIECTBIISATHCS HA MOMEHT €€ TIPUMEHEHUS, a JJi1 TOBApHOTO Oe-
TOHA — Ha MOMEHT NocTaBku. [Ipu TpancmopTupoBanuu OETOHHON cMecH B aBTOOETOHOC-
MECHUTENSX WM JPYTUX TPAHCTIOPTHBIX CPEJCTBAX C MEMIAIKOW KOHTPOJIb OETOHHOM CMe-
CH JIOJDKEH OCYIIECTBIISATHCS B Hauaje pa3rpy3KH.

Pa3HOBHIHOCTHIO BBICOKOIOBIKHBIX CMECEH SIBIISIOTCS CaMOBBIPAaBHUBAIOIIHECS
(camoymuioTHAOIMECS ) OeTOHHbIE cMecu. OHM CIIOCOOHBI YKIaAbIBaThCA B ONATYOKy MO/
JEHCTBUEM CHJIBI TSKECTH 0€3 pacciaamBaHUsS U PaBHOMEPHO PacIpeeNIAThCS BO BCEM €€
o0beMe Mpu COXPAHEHUH OJTHOPOJHOCTH JaKe MPU HAIMYUU T'yCTOPACIIOJIOKEHHOM apma-
Typbl. Ocajika KOHyca y TaKuX cMeceid JTI0JKHA ObITh HE HIKE 27 €M, a pacIljibiB — HE Me-
Hee 65 cwm.

Cssa3nocmsb (paccianBaeMoOCTh) — 3TO CIIOCOOHOCTh OETOHHON CMECH COXPAHSTH OJI-
HOPOJHYIO CTPYKTYpPY, T.€. HE PacciIanBaThCA B MPOIIECCE TPAHCTIOPTUPOBAHUS, YKIIATKH,
YIUIOTHEHUSI, XapaKTepu3yeTcs BoJo- U pacTtBopooTaeineHueM (%). [Ipu BogooTaeneHuun
TBEPbIC YaCTUIIBI OETOHHOW CMECH COMMKAIOTCS MEXIYy COOOM M OCeNar0T BHU3, a N30bI-
TOK BOJIbI, KaK HanOoOJIee JICTKW KOMITOHEHT, BBITECHSETCS BBEPX, 00pa3ysl CeTb BEpPTH-
KaJTbHBIX KaMWUIIPHBIX XOJOB (IMOP) W TOJOCTEH TMOA 3epHAMU KPYITHOTO 3aIlOTHUTEIS.
Bonootaenenne 0eTOHHONW CMeCH OIpeenseTcs Mociae €€ OTCTauBaHUs B LWJIMHAPUYC-
CKOM COCYJI€ B TEUCHHE ONPEIACICHHOTO IPOMEXYTKA BPEMEHU U XapaKTEPU3yeTcsi 00be-
MOM oTAenuBIeics Boabl (%) oT o0beMa 0ETOHHON CMeCH.

[Ipu pacTBOPOOTAECIECHUH KPYIHBIN 3aMOJHUTENb (€CIM IJIOTHBIA W TSKENIbIA —
HaAIpUMeEp, TPAHUTHBIN Ie0€Hb) OCeAaeT BHU3, @ PACTBOPHASI COCTABJISIONIAsI BHITECHSETCS
BBEpX. Y OCTOHOB Ha MOPHUCTHIX 3AMOJIHUTENSAX (KEPaM3HT, arjomnoOpHUT) MPOUCXOIUT 00-
paTtHbIil niporiecc. [Ipyu TpaHCTOPTUPOBAHUM M YIUIOTHEHUM OCTOHHOW CMECHU TMOPUCTHIE
3aMOJHUTENHM BCIUIBIBAIOT HA TIOBEPXHOCTh. PacTBOpPOOTIENCHHE OMpeaenseTcs MOoCIie
BUOpHUpOBaHUs OETOHHOM CMECH B MEpHOUM (hopMe B T€UEHUE OINPEJEICHHOIO BPEMEHH U
XapaKTepU3yeTCsl OTHOIIEHUEM PACTBOPHBIX COCTABIISIOIIUX COOTBETCTBEHHO B BEPXHEH U
HIDKHEH 1mojioBUHax oopasia (%).

Bomo- u pactBopooTaeneHre HapyIaeT OJHOPOIHOCTh CTPYKTYpPbl OETOHA, TOBHI-
I1aeT BOJOTPOHHUIIAEMOCTh, CHI)KAET MOPO30CTONKOCTh M UCTHUPAEMOCTh. UTOOBI TOBBI-
CUTh CBSI3HOCTH M MPEJOTBPATUTH pacclioeHue OCTOHHOW cMecH, HE0OX0IUMO TIPABMIIHHO
Ha3HA4YaTh COOTHOIIECHUE MEJIKOr0 U KPYIHOTO 3aMoJHUTENEH B cocTaBe OETOHA U COKpa-
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IIaTh PAcXoJl BOJbI 3aTBOPEHMUsI, MCIOJIB3YS IUTacCTU(ULUpPYIOLIUE T00aBKH, a TaKXkKe CIie-
[MaJIbHbIE CTA0MIIN3UPYIOIINE JOOABKH.

Coxpansiemocms yao00yKIabIBAEMOCTH OETOHHOW CMECH ONpEENseTcs BpeMe-
HEM, B TE€YEHUE KOTOPOTO CMECH B IIPOLIECCE CBOEIO BBIIECPKMBAHUS 11OCIIE OKOHYAHUS I1€-
peMeIrBaHus TepsieT yI000yKIapIBAEMOCTh B IMpe/eaax Iuana3oHOB MapoK WM Kiac-
COB, yKa3aHHbIX B Tabi. 1 u 2. [lorepst yno0oykiaasBaeMOCTH OETOHHOM

CMECH 3aBHCUT B OCHOBHOM OT CBOICTB LIEMEHTAa U 3aIOJIHUTENICH, HaIu4us 100a-
BOK, TEMIIEPATYPBI OKPYKaIOLEl cpenbl U Apyrux ¢akropos. [lo coxpansemoctu yno6o-
YKJIaJIbIBAEMOCTH OCTOHHBIC CMECH JICIAT Ha Tpymmbl (S-1...S-4).

4.6. Bausinue pa3juyHbIX (PAKTOPOB HA YHA000YKJIAABLIBAEMOCTh OETOHHBIX
cMecei

K dakropam, BausiomuM Ha ya000yKIaJbIBA€MOCTh OETOHHON CMECH, OTHOCSTCS
BS3KOCTh LIEMEHTHOI'O TECTa, BUJI U COOTHOLIEHHE MEJIKOTO M KPYMHOrO 3aIllOJIHUTENEH,
OTHOIIIEHUE 00bEeMa IIEMEHTHOTO TeCTa K 00BbEMY 3arOIHUTEINS, YCIOBUS MPUTOTOBIICHNUS,
TEeMIlepaTypa ¥ BpeMs BBIICPKKH OCTOHHOW CMECHM OT MOMEHTa 3aTBOpPEHHS U Ap. Bssz-
KOCTh LIEMEHTHOI'O TE€CTa OMPEAEISAETCS BOJOLEMEHTHBIM OTHOILICHUEM, BUJIOM LIEMEHTA,
TOHKOCTBIO ITOMOJIa, XUMHUKO-MUHEPAJIOTUYECKUM U BELIECTBEHHBIM COCTABOM LIEMEHTA,
HajmuyueM 100aBoK. Buj 3amonHuTENsT ompenenseTcss MaKCUMAaIIbHBIM Pa3MepOM 3€pEH,
3€PHOBBIM COCTaBOM, COJIEPKAHUEM MEJKUX YaCTHUI] U TOPUCTOCTHIO.

Bua nuemenra. beToHHBIE CMECH OJTHOTO M TOTO K€ COCTaBa, HO HA Pa3HbIX BHUIAX
eMeHTa 00J1aJal0T, KaK MPaBuiIo, pa3HON MOABUAKHOCTHIO WU TPeOYIOT Pa3HOI0 pacxoja
BOJIbI 3aTBOPEHUS, T.€. XapaKTEPU3YIOTCS pa3HOU BOAOMOTPEOHOCTHIO. 3aBUCUT 3TO MPEXK-
JIe BCEro OT BOJIONOTPEOHOCTH LIEMEHTA, KOTOPAasi XapaKTepU3yeTCss HOPMAJIbHON TYCTOTON
[IEMEHTHOTO TecTa. Yem oHa BbImIe (OOJbIIE), TEM MEHbIIE MOJBMKHOCTh WM OOJIbIe
KECTKOCTh OCTOHHOW CMECH TpPH MPOYMX PABHBIX YCJIOBHSX. YBEIWYECHHUE HOPMAJILHOM
T'YCTOTHI 1IeMeHTa Ha 1% moBkIIIaeT BogonoTpeOHOCTs 6eToHHOM cMmecn Ha 1,5...3%. Tlo
ATOM MPUYMHE OCTOHHBIE CMECH Ha MOPTIAHMIIEMEHTaX ¢ MUHEPAIbHBIMH JOOABKaMu (Ha
MyIII0JIAHOBOM, IUTAKOTIOPTIIAH/IIIEMEHTE) U C aKTHBHOW KPEMHE3EMHUCTON T00aBKON MO-
YT UMETh MOJABUKHOCTH MEHBIIIYIO, YEM CMECU Ha MOPTJIAHALIEMEHTax 0e3 J00aBOK WUiu
MEHBIIETO0 UX COJepKaHus. B 1enom psae ciiydaeB Jake npu OJWHAKOBOM HOPMAJIBHOM
TYCTOTE IIEMEHTOB BOJIOMOTPEOHOCTh OETOHHBIX CMECEH Ha Pa3IUYHBIX BSIKYIIUX MOXKET
otnnyathes Ha 5...10%, 4yTO 0OBSICHAETCS AOMOJIHUTENbHBIM BIMSHUEM UX MUHEPAJIOTH-
YECKOr'0 COCTaBa U TOHKOCTH ITOMOJIA.

Pacxox nuemenTa. YBennueHue pacxo/ia TOJBKO IEMEHTA, IPU HEU3MEHHOM PAaCXO-
1€ BOJbI, MPUBOJUT K YBEIIMYECHHIO BS3KOCTH LIEMEHTHOTO TECTA, a CJIEIOBATENIBHO, U K
CHUKEHUIO TOJBUKHOCTH OETOHHOW CMECH, HO OJHOBPEMEHHO YBEIUYHBAETCS 00BEM
LIEMEHTHOTO TECTa U MMEET MECTO JOIOJHUTENBHAS «Pa3/IBUKKaA» 3€PEH 3aAIIOJHUTEIS,
YTO CIOCOOCTBYET POCTY MOJBIKHOCTH. B pesynbTaTe MOABUKHOCTH OCTOHHON cMecu
U3MEHsETCsl He3HaunTeNnbHO. CylIeCTBEHHBIN €€ POCT 00ECIeunBaeTCs OJHOBPEMEHHBIM
YBEJIIMYEHUEM PACXOJla LEMEHTA U BOJBI IIPU COXPAHECHHM MOCTOSHHOW BEJIWYMHBI BO-
JOIIEMEHTHOTO OTHOIIIEHUsI OETOHA, KaK OJHOr0 U3 0a30BbIX (DAKTOPOB, OMPEACISIIONINX
€ro NPOYHOCTHBIE U IKCILTyaTallMOHHBIE XapaKTEPUCTUKHU.

Conep:xanue Boabl. Bcio Bomy, HEOOX0AMMYIO JUIsl 3aTBOPEHUSI OETOHHOW CMECH,
YCIIOBHO MOXHO Pa3JeUTh HA JBE YACTHU: OJHA YacCTh PacXOAYyETCs HA CMAauyMBaHHUE Ya-
CTHI] LIEeMEHTa U 00pa30BaHue TUIACTUYHOTO [IEMEHTHOTO TECTa, pyras — Ha CMayMBaHUe
MOBEPXHOCTHU 3€PEH 3alOJIHUTEINSI U BOUTHIBAHHE €€ nmopaMu 3anojHuteneid. C yBenuue-
HUEM COJIEpKaHUs BOJIbI TP HEM3MEHHOM PACXOJI€ LIEMEHTa YMEHBIIIAETCS CTPYKTypHast
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BSI3KOCTb IIEMEHTHOTO TECTa U OETOHHOM CMECH, U CIIe0BATEIbHO, MEHBLIE CIEIYeT Mpu-
jarath YCWIMHM JJIs MepeMelIeHuUs 3aMoIHUTENeH ¢ 1eNbl0 UX MJIOTHOM ynmakoBku. B pe-
3yJbTaTe MOJBUKHOCTh OETOHHON CMECH BO3PACTaeT, HO MPH 3TOM YBEIMYMBAECTCS BO-
JIOIIEMEHTHOE OTHOIIEHUE, PACTET MOPUCTOCTh U YMEHBIIAETCS MPOYHOCTh OeToHa. [lo-
TOMY HEKOHTPOJIMPYEMO YBEIWYHMBATh COJIEpP)KaHHUE BOJIbI B OETOHHOW CMECH HE peKo-
menayercs. Kpome Toro, 6eToHHasi CMECh pa3HbIX COCTABOB O0JIAZIaeT U ONPEICICHHON
BOJOYAEPKUBAIOIIEH CITOCOOHOCTHIO. IIpH MOBBILIEHHOM COJIepKaHUM BOJbI YacTh €€ OT-
nensieTcsi OT OETOHHOM CMECH, CKaIllIUBasiCh Ha MOBEPXHOCTH KOHCTPYKLUM, UTO HEIOMY-
CTUMO, TaK KaK yXyJIIaloTcs Bce (PU3NKO-TEXHUUYECKUE CBOMCTBA OETOHA.

BoagouementHoe oTHomenue. [Ipu BomonemenTHoMm otHomenuu (B/1]) OetonHoM
CMECH, COOTBETCTBYIOLIEM KOJIMYECTBY XMMHUYECKU CBsA3bIBaeMoil Boawl (15...20%), Oe-
TOHHAsi CMECh OKa3bIBaeTCs HEYJ000YyKIaIbIBAEMOM, YTO HEN30€KHO MPUBENET K 00pa3o-
BaHUIO TEXHOJOTUYECKON MOPUCTOCTH (IIYCTOTHOCTH) M3-3a HEAOYIUIOTHEHUS O€TOHA MpuU
dbopMOBaHNM U CHIKEHHUIO TTpouHOCTH. [1o Mepe yBennuenus B/1] (BioTh 10 onTumanb-
HOTO 3HAYEHMsI) yI000YKIIAIbIBAEMOCTh OETOHHON CMECH TMOBBIIIAETCS, BO3PACTAET IJIOT-
HOCTh M MPOYHOCTH OeToHa. JanpHeiimee noBwimieHue B/1] cBepx onTumanbHOTO mpuBe-
JIeT K pOCTY MOPUCTOCTH, PACCIIOCHUIO OETOHHOM cMecH (BOJIO- U PACTBOPOOTAEICHHUIO) U
CHW)KEHHUIO NPOYHOCTH. Kak y»e oTMeuanoch, ¢ OJHOBPEMEHHBIM YBEIUYEHHEM COZEP-
KaHMs IEMEHTa U BOABI IpH Hem3MeHHOM B/I] pacteT o0beMHOE conepkaHue [IEMEHTHO-
ro Tecta B 0ETOHHOU cMecH. B 3ToM citydae OHO HE TOJIBKO 3aMOIHSAET MyCTOThI U 00BOIA-
KUBAeT 3€pHa 3aIlOJIHUTENIEH, HO M pa3/IBUTaeT UX, CO3/aBas MEXAY HUMH IPOCIONKH,
CIOCOOCTBYIOIIME MOBBIIICHUIO Y1000YKIaAbIBAEMOCTH CMECH.

Coaep:xaHue eMeHTHOr0 Tecta. [{[eMeHTHOe TeCTO BBIMOJHSAET JBOMHYIO POJIb B
oOecrieueHun y1000yKIIabIBAEMOCTH OETOHHOM CMECH:

e OTJAENAET YACTHIIBI 3AMOJHUTENS APYT OT APyra U MpeJoTBPAIIAET UX B3aUM-
HbIIl KOHTAKT. B pe3ynbTaTe ymMeHbIIaeTCsl TPEHUE MEXKIY 3€pHAMU 3aMOJHUTENS, YTO
MPUBOJIUT K MOBBIIIICHUIO MTOABUKHOCTA OETOHHON CMECH;

e SBISAACH MATEPUAJIOM C BS3KMMHU CBOMCTBaMH, HaJeNseT OCTOHHYIO CMECh
CIOCOOHOCTBIO K TUTACTUYECKUM JepopMariusim.

Ecnu nns npurotoBieHus OETOHA MIIOTHOM CTPYKTYpbl LIEMEHTHOI'O TE€CTa B3ATh B
KOJIMYECTBE HEOOXOUMOM TOJIBKO ISl 3aII0JIHEHUS ITYCTOT MEXK]Ty 3€pHaMU 3allOJTHUTEIIS,
TO Takass OCTOHHAasi CMECh MOJYYUTCS JOCTATOYHO >KECTKOM U HEyA000YyKJIaJgbIBAEMOM.
JIjist TOro 4ToOBbI MOTYYUTh MOABUKHYIO OETOHHYIO CMECh, HEOOXOJIMMO HE TOJIHKO 3aIoJ-
HUTb MYCTOTHI MEXJy 3€pHAMU 3aIIOJTHUTENS, HO U Pa3ABUHYTh UX MPOCIONKAMHU 1IEMEHT-
HOro Tecta. B 3aBUCMMOCTH OT BHJA, CBOMCTB 3allOJIHUTENEH U COOTHOIICHHS] MEXKIY
MEJIKMM M KPYIHBIM 3alOJHUTEIEM MHUHUMAIbHOE COJACp)KaHWE LIEMEHTHOro Tecta B 1
M® GETOHHOM CMecH, 00ECTIEUMBAIOLIEE €€ HEPACCIAMBAEMOCTh U Ka4eCTBEHHOE YIUIOTHE-
HHE, JJOJDKHO COCTaBUTH: B JKECTKHX OeTOHHBIX cMecax 180...200 1, B NOABMIKHBIX U JIU-
ThIX — 220...270 11, 4TO COOTBETCTBYET (B COOTBETCTBUH C ACHCTBYIOIIMMU HOPMATHUBAMU )
HauMeHbIIeMy pacxoxy nementa 200...220 kr/m® . C yBelIMdeHHEM COAEPKAHUS LEMEHT-
HOTO TE€CTa CBEPX ONMTHUMAJIBHOTO MPHU MOCTOSHHOM B/I min ¢ yMeHbIIeHHeM KOJINYecTBa
3aMoJHUTENEH NOJIBUKHOCTh OETOHHOW CMECH BO3PACTAET, a MPOYHOCTh O€TOHA ITPU ITOM
OCTaeTcs MPAKTUUYECKU HEM3MEHHOM.

Coaep:xaHue pacTBOPHOM YacTH. YBEJIMUYEHUE COAECPKaHUS PAaCTBOPHOM YacTu B
OETOHHOM cMecH CBepX 00beMa MyCTOT KPYITHOTO 3allOJIHUTENS IPUBOIUT K 00pa30BaHUIO
BOKPYT 3€pEeH KPYMHOTO 3aMOJIHUTENS TUIACTUYHBIX 000JI0YEK, 00JIEr4aromX UX B3auM-
HOE TIEpEeMeIleHNEe MPU YKIIaJKe U YIIIOTHEHUU cMecu. Ecnu e copepxanue pacTBOPHOU
YacTH OTPaHUYMBAETCS OOBEMOM MYCTOT KPYIHOTO 3alOJIHUTENS, TO MHOTOYUCICHHBIC
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KOHTAKThl MEX/y €r0 3epHaMHU CO3JaI0T OOJIbLIOE COMPOTUBICHUE MPU ACPOPMUPOBAHUU
OCTOHHOM cMecH, a CJeI0BaTeNbHO, JENA0T CMeCh 0oJiee KEeCTKOM U MeHee yA000yKIia-
neiBaemMoit. [1loaToMy 00beM pacTBOpHOI YacTh B OETOHHOM CMECH Ha3Ha4aeTcs, Kak mpa-
BUJIO, HECKOJIBKO OOJBIINM, 4eM 00BbEeM MyCTOT KPYIMHOTO 3alOJHUTENS, UTO U YUUTHIBA-
€TCsl TIPH TI0100pe COCTAaBOB KOA(PPUIIMEHTOM Pa3ABUKKU 3E€PEH — 0. Y BeIMUeHUE 00beMa
PacTBOPHON YaCTH CBEPX ONTUMAIBHOIO MPUBEAET K OOJIbIIEMY pacXoy IIEeMEHTa U YJI0-
pOKaHHIO OETOHA.

Conepsxkanue 3anojHurtesei. [logBmkHOCT, OETOHHONW CMECH 3aBUCHUT OT COJZEp-
YKAHUSI MEJIKOTO U KPYMHOTO 3alOJHUTENS WX UX COOTHOIICHUS MEXIy coboi. Tpebye-
Masi TIOJIBM>KHOCTh JIOCTUTAETCsl MPU HEKOTOPOM ONTHMAJIbHOM MX COOTHOIIEHHH, yCTa-
HABJIMBAE€MOM OIBITHBIM IyTeM. B o011em citydae ¢ pocToM COAepKaHUsl B CMECH 3aIloJi-
HUTENeN A0S KpyrHoro (1eOHs, rpaBusi) U CHIDKEHHUH JI0JIU MeEJKoro (mecka) ee yao00-
YKJIaAbIBAEMOCTh (WM (OPMYEMOCTh) YXYIIIAeTCs, T.€. CHIXKAETCS MOJBUKHOCTH (Oca-
Ka U pacIuibiB KOHYCa) WJIA BO3PACTAET )KECTKOCTb.

Bwmecte ¢ TeM npu coaepkaHuu necka (0COOEHHO MENIKO3EPHHCTOr0) B CMECH 3a-
HOJTHUTEJNEH CBEPX ONTHUMAJIbHOTO 3HAYEHHsI TIOJBUKHOCTh OETOHHOM cMecH (IIpH MPOUUX
PaBHBIX YCJIOBHSX) YMEHBIIAETCS BCJIEACTBHE BO3PACTAHMS CYMMApPHON MOBEPXHOCTH 3€-
PEH 3alOJHUTENS, MOCKOJIbKY 3HAYUTEIbHAs 4YacTh BOJBI PACXOJYETCSl HAa CMauyMBaHUE
3TOM NOBEPXHOCTH.

Kpynnocts 3anosnuTteseit. C yBeIMUEeHUEM KPYIHOCTH 3alOJHUTENICH CyMmap-
Hasl MIOBEPXHOCTh UX YMEHbIlaeTca. Bosipl Ha cMaurMBaHKE OBEPXHOCTH TAKOTO 3aMOJIHU-
TSl yXOJUT MEHBIIIE, a CIIeOBATEIbHO, O0JIbIIE BOIBI OCTAETCS B IEMEHTHOM TECTE, YTO
JienaeT ero Oosiee MIACTUYHBIM, & OETOHHYIO cMech — OoJiee moaBMxHOU. Kpome Toro, ¢
YBEIIMYEHUEM KPYIHOCTH 3aMOJHUTENICH U YMEHBIIEHUEM MX CYMMApHOW IOBEPXHOCTHU
POCTIONKHU IIEMEHTHOTO TecTa (TP HEM3MEHHOM PACcXO0ji€ 1IEMEHTAa) Ha 3epHaxX OKa3bIBa-
IOTCSl TOJILE, YTO B CBOIO OYEpeAb TOXKE YBEIMYMBAET MOJBUKHOCTH OETOHHOW CMECH.
Menko3epHUCTbIE MECKH, IbUIb, TJTUHUCTHIC, WIKCTBIE U APYTUE MEJKHE 3arpsi3HSIOLINE
MPUMECH YBEJIMYHUBAIOT CYMMApHYIO MOBEPXHOCTh 3aMOJIHUTENS U, KaK MPaBHUIIO, CHUXKA-
10T MIOJIBUYKHOCTb OETOHHOM CMeCH.

dopma M XapakTep NMOBEPXHOCTH 3€peH 3anoyHuTens. lIpu oxpyrion m riaakoun
NOBEPXHOCTH 3€pPEH 3alOJHUTENS] CyMMapHas MOBEPXHOCTh UX M TPEHHE MEX]Yy HUMU
MEHbIIE, YeM MPU OCTPOTPaHHON (opMe U 1epoxoBaToil nmoBepxHOocTH. Clen0BaTeIbHO,
OpU NPOYMX PABHBIX YCIOBUAX OCTOHHBIE CMECH HA MPUPOJHOM I'pPaBUU U OKATAHHOM
IIECKE MOJBUYKHEE, YeM CMECH Ha IIeOHEe U TOPHOM UJIU APOOJICHOM IecKe. 3aMeHa rpaBus
meOHeM TOM ke (PpaKIMu HECKOJIbKO YBEIMYMBAET BOAONMOTPEOHOCTH OETOHHOUM cMecH,
COOTBETCTBEHHO CHUXasl €€ MOJBWKHOCTb. [loprcThie 3aNI0IHUTENH, XapaKTEPUIYIOIIHECS
00JIBIIMM BOJOMOITIONIEHUEM, TPeOYIOT YBEJIMUYEHHs pacxoja BOjAbl 3aTBOpeHus. B mpo-
TUBHOM CJIy4yae 3TO MPUBEJET K CHIYKEHUIO MOJIBUKHOCTH OETOHHOM CMECH.

Jlpyrue ¢akropsl. [logBmKHOCTh OETOHHON CMECH 3aKOHOMEPHO CHMIKAETCS C Te-
YEeHUEM BpPEMEHHM €€ XpaHEHUs (TPaHCIOPTHPOBAHHWSA) U C MOBBILIEHUEM TEMIEPATYPHI
OKpYy Karollel cpeapl U COOCTBEHHO cMecd. [IpuuymHaMu SIBISIOTCS pPa3BUTHE PEAKIIH
B3aMMOJICHCTBHS IEMEHTA U BOJBI, a TAKXKE YACTUYHOE HcnapeHue nociaeaneil. Oco0eHHo
HEXKEJIaTeNIbHO 3TO SIBJICHUE JJIS J)KECTKUX OETOHHBIX cMecel. [loaromy mx HeoOXoaumo
yKJIaAbIBaTh B popMy (oranyOKy) Kak MOKHO ObICTpee.

D¢ heKTUBHBIMH PETYJISITOPAMH TOJBHXKHOCTH OCTOHHOMW CMECH U COXPAaHCHHS €€
BO BPEMEHHM SBIISIIOTCS TUIACTUQUIMPYIOIIKUE J00AaBKU U JO0OAaBKU-3aMEIJIUTENN CXBaThI-
BaHus. Crneayer yYuThIBaTh, YTO B )KECTKUX OCTOHHBIX cMecax 3(PPEeKTUBHOCTD JACHCTBUS
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IACTH(UKATOPOB HECKOJIBKO MEHBIIIE, YeM B MOJBIKHBIX, TAK KAK CO CHUKEHUEM KOJIU-
YecTBa BOJbI 3aTBOPEHUS MposiBiIeHHUE 3P dekTa maacTuduKaiuy NTOHUKAETCS.

Bbi0op cTenenn moaABMKHOCTH OeTOHHOW cMecHu. Hanbosee sKOHOMUYHBIMU SIB-
JISFOTCS, KaK MpaBUjI0, OETOHHBIE CMECH MUHUMAJIBHO HEOOXOUMOH y1000YKJII1aIbIBAEMO-
CTH, TaK KaK Ha 3TU COCTaBbl 0€TOHA 3aJJaHHON MPOYHOCTHU TPEOYIOTCS HAUMEHBIIINUE Pac-
XOJIbI TIeMeHTa. VIcXo/i W3 3TOro yCJIOBHS, MOJBUKHOCTh OCTOHHONW CMECH CJIEIyeT BbI-
Oupath 60see HU3KYIO U3 JOMYCTUMBIX, HO B TO € BpEeMs OHA JIOJDKHA 00ECIIeYUTh Kade-
CTBEHHYIO YKJIQJIKy O€TOHA B ONaiayOKy.

[Ipu BBIOOpE CTENEHU MOJBUKHOCTH (YI000YKIaJbIBAEMOCTH, POpMYyEMOCTH) Oe-
TOHHON CMECH YUYUTBHIBAIOT pa3Mephl, BUJl U CIOKHOCTh KOHpUrypamuu ¢opm (onaayOok)
OETOHHUPYEMOI KOHCTPYKIIMH, CTENEeHb (KO3()(PUIMEHT MM TYCTOTY) apMUPOBAHMS, CIO-
coOBI YKJIQJIKU ¥ YIUIOTHEHUST OCTOHHOW CMecH | Jipyrue (pakTophl. B 3aBUCUMOCTH OT T1e-
PEUMCIICHHBIX U JAPYTHUX TMOKa3aTesel MOJBUKHOCTh OETOHHON CMECH PacUUTHIBAIOT WM
HA3HA4YaI0T MO pa3paboTaHHBIM U MPUBEACHHBIM B METOJIMKAaX MOJ00pa cocTtaBa OeToHa
Tabsiuiam. J{Jis BceX M3BECTHBIX U MPUMEHSIEMBIX METOJIOB MO00pa cocTaBa 0eToHa 00si-
3aTelibHa TPaKTUYEeCKas MpoBepKa yao0oykiaaapiBaeMocTu ((hOpMyeMOCTH) CMECH pac-
YETHOTO COCTaBa.

4.7. TBepaeHue 6eTOHA U YXO/1 32 HUM

VYnoxeHHas B onanyOKy O€TOHHasi CMECh B pe3yJIbTaTe B3aUMOJICHCTBUS LIEMEHTA C
BOJIOW TMOCTENEHHO TBEPJIEET, MEPEXOJIUT B KAMHEBUJIHOE COCTOSIHME U OETOH HaOupaer
MPOYHOCTh. TBEpACHUE MPOUCXOIUT IMPHU OINPEJCICHHBIX TeMIIepaTypPHO-BIAKHOCTHBIX
ycioBUsIX. /s mpoTekaHuss HOpMaIbHOTO TMpoliecca TBEpACHHs OeTOHa Heo0X01UMa Ter-
Jas u BiaxHas cpena — remneparypa +20 (£3) °C u oTHOCUTENIbHAS BIA)KHOCTh HE MEHEE
90%. Takue ycioBUs TBEPJICHHUS HA3bIBAIOT HOPMAJIbHO-BIAXKHOCTHBIMH. C MOBBIIEHUEM
temriepatypsbl 10 70...90 °C u MakcuMaabHOM BIKHOCTHU (B MPOMAPOYHBIX KaMepax) WK
npu temneparype 175 °C u B cpefie HaChIEHHOTO BOJSHOIO Mapa BBICOKOTO JABJICHUS
(aBTOKJIaBaX ) MHTEHCHBHOCTH HAOOpa IMPOYHOCTH elie 0oJibiie Bo3pacTaet (puc. 4.6, 4.7).

BaxxHpIM yclOBHEM HOPMAJIbHOI'O TBEPAEHUSA OETOHA SIBISAETCS BIA)KHOCTH CPEbI.
Bo BiaxxHBIX yCIOBHSIX TBEpJACHHUS (a eIie Jydiie B BOJE) IIEMEHTHBIN OETOH HaOupaer
0OJIBIIIYIO TPOYHOCTh, YEM MPU TBEPJEHUU Ha Bo3ayxe. [Ipu ucnapenuu Biaru u3 6eToHa
€ro TBEPJCHHE 3aMEJUISETC U MOXKET BoBce mpekpatutbes. [Ipu temneparype 15 °C u
HUKE MPOLECC TBEPACHUS 3aMeJISIeTCs, a MPU TeMIlepaType ONM3KON K HYJII0 — MPAKTH-
YEeCKHU MpeKpamiaeTcs.
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Puc. 4. InTencuBHOCTH HA0Opa MPOYHOCTH PA3TUYHBIX BUIOB OeToHA B TeueHue 28 cyT: 1
— HOPMAaJIbHO-BJIAXXHOCTHOT'O TBEPJCHHUS; 2 — MPEABAPUTENBHO MPONAPEHHOr0; 3 — MOCJIe
ABTOKJIABHOT'O TBEPACHUS
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Puc. 5. Hapacranue npouHnocTtu 0eToHa BO BpeMeHH: 1 — BO BJIaXKHBIX YCIOBHSIX TBEp/Ie-
HUS; 2 — B CYXHX YCJIIOBUSIX TBEPACHUS
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beron, TBepActonMii B HOPMAJIHHO-BIAKHOCTHBIX YCJIOBHSIX, HAOUPAET MPOYHOCTH
JOCTAaTOYHO JuIUTeNbHOE Bpems. Hanbonee MHTEHCUBHO POCT MPOYHOCTH HAOJI01aeTCs B
paHHUE CPOKHM TBepJeHUs. beTOH U3 MIacTUYHBIX CMecel Ha MOopTIaHAlleMeHTe depe3 3
CyT HOpMasibHOTO TBepaeHus Hadbupaet 110 30...50% ot 28-CyTO4YHON MPOYHOCTH, a Yepes
7...14 cyt — 60...90%. B 3aBucuMOCTH OT CKOPOCTH HAabOpa MPOYHOCTH B PAHHHUE CPOKU
TBEPACHUS PA3INYalOT OBICTPYIO, CPEAHION, MEUICHHYIO U OY€Hb MEUICHHYIO TUHAMUKY
npouHocTr. OICHOYHBIM TTOKAa3aTelieM TUHAMHUKN HAa0Opa MPOYHOCTH SIBISETCS OTHOIIIC-
HUE CPEIHEMN NMPOYHOCTHU HA CXKATHE B BO3paAcCTe 2 CyT K CpEeHEHW IPOYHOCTH HA CIKATHUE B
Bo3pacte 28 cyt. [lo nuHamuke Habopa MPOUHOCTU ONPEETSAIOT MEPUOJ BBIIEPKKU O€TO-
Ha (OTPE30K BpEMEHH, 32 KOTOPBI OETOHHASI CMECH, YIIOKEHHAs B ONMalyOKy, IepeXOoIuT B
TBep/I0(ha3HOE COCTOSIHUE, T.€. OETOH MPUOOpETaeT BMOJHE KOHKPETHBIE U CTaOWUJIbHbBIC
(U3NKO-MEXaHUYECKHE CBOMCTBA) U MPOJIOJDKUTEIBHOCTh TIOCIIEAYIONIeH 00padoTKH.

B mocnexyroliemM MHTEHCUBHOCTh HabOpa MPOYHOCTH CHHMKAETCA, HO NpPH JOCTa-
TOYHOM BIAKHOCTHU OKPY>KaroIIeil cpe/ibl HapacTaHWe MPOYHOCTH MPOJOJIKAETCS TOJlaMU
U Jaxe aecaTuieTusiMu. Yepes 2 mec. TBEpJIEHUS B HOPMaJIbHO-BIQKHOCTHBIX YCJIOBHSIX
IPOYHOCTh OETOHA TMOBHIIAETCS (10 CpaBHEHHUIO C 28-CyTO4HOI) mpumepHo Ha 25%, 3
Mmec. — 35...38%, 6 mec. — 50...55%, uepe3 1 rox — 75%, 2 roma — 1o 200%, 3 roma =
200...250%. Poct mpouHocTn O€TOHA BO BpEMEHHU O0YCIIOBIIEH CHIKEHUEM €0 MOPUCTO-
CTH 3a CUET MOBBINICHHSI CTETICHU THAPATAIIUU [IEMEHTA U PAa3BUTHS Psa MPOIECCOB, IPH-
BOJSIINX K POCTY TUIOTHOCTH M MPOYHOCTH IIEMEHTHOTO KaMHS M CHJI CIEIICHUS €ro C
3epHaMH 3arOJHUTENS B OETOHE.

B cpenneM HapacTaHue IPOYHOCTH OETOHA BO BPEMEHHU MOXKHO OMpPENEIHUThH (Ipo-
THO3UPOBATH) M0 JIOrapu(PMUUecKoil 3aBUCUMOCTH

R, =Rog - lgn / |928,

rae Ry v Rog — mipenien mpoyHocTH OETOHA MPHU CHKATHH B BO3PACTE COOTBETCTBEH-
HO N u 28 ¢cyT; N — cpok TBepaeHus 6etona (cyT) (mpu n > 3).

VYxo1 3a 6eTOHOM BO BpeMs TBEPJICHUS U IKCILTyaTaIllii KOHCTPYKITUI 3aKIII09aeTCs
B CO3JIaHUH HOPMAJIbHBIX TEMIIEPATyPHOBIAXXHOCTHBIX YCIIOBUM, CIIOCOOCTBYIOIIMX IMPO-
I[eccaM TUJpaTaliy IeMEHTAa, BKIIF0Yasi KOHTPOJIb 32 TEMIIEPATYPOU U BIAKHOCTHIO, OCO-
OCHHO Ha PaHHWX CTAAMSIX TBEPACHUS, KOTJa OCTOH WHTEHCUBHO HAOWpaeT MPOYHOCTH.
Crioco6 1 pekuMBbI yXoaa 3a OETOHOM ONPEAEAIOTCS BUAOM KOHCTPYKIUHU, TpEeOOBaHUS-
MU, TIPEIBSABISIEMBIMHA K OCTOHY, TUTIOM IIEMEHTA, KITMMATHICCKUMHU YCIOBHIMH U Ap. OT-
KPBIThIE TIOBEPXHOCTH KOHCTPYKITUI U3 CBEKEYI0KEHHOTO OETOHA 3alUINaloT OT Ucmape-
HUS BJIaTM — IOKPBIBAIOT TUICHKAMH, MECKOM, OMMJIKAMHU, MENIKOBUHOH, NEPHOINICCKU
YBJIQXKHSS UX.

[Ipo10KUTENTFHOCTD YXO0/a 3aBUCUT OT THUIA [IEMEHTa M KIIMMAaTUYECKUX YCIOBUH.
3a 6eToHAMU HAa MEJIEHHO TBEPACIONIUX I[EMEHTaX MPOJOJIKUTEIBHOCTh YX0/1a JI0JDKHA
COCTaBJISITh HE ME€Hee 14 cyT, Ha OOBIUHBIX MOPTIAHIIEMEHTaX — 10 7 CyT, OBICTPOTBED-
neromux — 2...3 cyT. B cyXyro morogy OTKpbIThIE TTOBEPXHOCTH MOAICPKUBAIOT BO BIAXK-
HOM COCTOSIHUU JI0 HOCTHKeHUs1 0eToHOM 50...70% mpoeKTHON NpOYHOCTH.

VYxox 3a 6€TOHOM B 3UMHEE BpEMsi 3aKIIOYACTCSI B CO3/IaHUU TOJIOKUTEIBHON TEM-
nepaTypbl TBEpACHHSI, UCKITIOYAIOIIeH 3aMep3anne OeTOHa B paHHEM BO3pacTe J0 JOCTH-
KEHUS UM K MOMeHTY 3amep3anus 50% u Gosee mpOeKTHOW MPOYHOCTH. sl ycKopeHus
IIPOIIECCOB TBEPICHUS MPUMEHSIOT IIEMEHTHI C TTOBBIIICHHBIM BBIJICJICHUEM TeIljla U OBICT-
pPOTBEpICIOIINE, XUMHYECKUE T00aBKH (YCKOPUTEIH TBEPICHUS, MPOTUBOMOPO3HEIE),
TEIJIOBYIO 00paboTKY (3JIEKTPOIPOTPEeB, KOHTAKTHBIM 000TPEB, METOI TEPMOCA) U .
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4.8. CBoiicTBa 3aTBep/AeBIIEro 6eToHA

[Ipn npoekTHupoBaHWU OCTOHHBIX M >KEIE300€TOHHBIX KOHCTPYKIMH OCHOBHBIMHU
pPaCUETHBIMU XapaKTEPUCTUKAMU SBIISIIOTCS MPOYHOCTh HA CIKATHE U PACTIKEHHUE, MOPO-
30CTOMKOCTh, BOJOHENMPOHUIIAEMOCTh U JIp. [Ipy 3TOM HeMallOBa)KHBIMU Kau€CTBEHHBIMU
MOKa3aTEeIsIMU, OMPEAEISIONMIUMHI KaK IPOYHOCTh, TaK U JIOJITOBEYHOCTh KOHCTPYKUUN U3
OeToHa, SBISIOTCS ycaka, Ha0yXaHue, TUNIOTHOCTh ¥ TIOPUCTOCTb.

Ycanka u HaOyxanme. [Ipouecc TBepaeHus OOJIBIIMHCTBA BSDKYILMX, a CIIEIOBa-
TEJIbHO, U KOMIIO3UIIMOHHBIX MaT€pUaJiOB Ha UX OCHOBE (OETOHOB), COMPOBOXKIACTCS U3-
MEHEHUSMH o0beMa. DTH U3MEHEHHs], B TOM YHCIIE JIMHEWHbIE Ae(OopMaliu, COMPOBOXK-
JAl0TCd BO3HUKHOBEHUEM 3HAYUTENbHBIX HANPSKEHUW B OETOHE, KOTOPBIE CTAaHOBSTCSA
(0coOEHHO, B HAYAJIbHbIE CPOKU TBEPJIEHHUsA) OOJIbllie Mpeena TPOYHOCTH MPHU PACTSHKE-
HUU U BBI3bIBAIOT 00pa30BaHNE MUKPO- U MaKPOTPEILIKH.

N3meHeHnue oObema BbI3BIBACTCS (PU3MKO-XMMUYECKMMHU MPOLIECCaMM, Pa3BUBAIO-
MIUMUCS B O€TOHE MPU TBEPJCHUU U U3MEHEHUH BIIAXXHOCTH, U 3aBUCUT OT COCTaBa OeTo-
Ha, CBOMCTB COCTaBJISIIOIIMX W YCJIOBHM TBepaeHus. Haubomnee cymiecTBEHHBIM SIBISIETCS
yMEHBIIIEHUE 00beMa MPU TBEPJICHUN B aTMOC(PEPHBIX YCIOBUAX WITU MIPU HEJOCTATOYHOU
BJIQXKHOCTH OKPY’KaloIllel Cpe/ibl, MOJyUYHUBILIEr0 HAa3BaHUE — ycaodka OemoHa, COCTOAIAs
U3 BIQKHOCTHBIX, KOHTPAKIIMOHHBIX ¥ KapOOHU3AIMMOHHBIX JehOopMaIrii, Ha3BaHHBIX TaK
10 BHJy OIPEAETSIONINX 3TO sBleHue (akTopoB. Haubombiive HanpsoKeHUsT BOZHUKAIOT
IPU BJIAXKHOCTHOM ycajke, kotopas coctasiseT 0,2...0,4 MM/M K TOTUYHOMY BO3pACTYy.

VYcaaka moBEpXHOCTHBIX CJI0€B O€TOHA BCEr/a BbILIE, YEM BHYTPU KOHCTPYKIUU.
MaccuBHbIN OETOH BHauaje BBICHIXAET CHAPYKH, & BHYTPH OH €lIe 3HAYUTEIIbHOE BpeMs
OCTaeTcsl BIaXHbIM. HepaBHOMEPHOCTh BBICBIXaHHUS CJIOEB BBI3bIBAET PACTATUBAIOIINE
HAIPsDKEHUS B HAPYKHBIX CIOSIX KOHCTpYKIMK. Eciiu 0eToH enie He Ha0pay 10CTaTOYHOU
IPOYHOCTH, OyIyT MOSBISITHCS TaK Ha3bIBaeMble ycalO4Hble TpelmuHbl. OHU, KaK MpaBU-
J10, TIOSIBIIAFOTCS TIPU TBEPACHHUH, €CJIU CKOPOCTh MCIIAPEHUS BIIaru C MMOBEPXHOCTU OETOHA
IIPEBBINIAET CKOPOCTH BBIJICIICHHS BOABI M3 MAacChl O€TOHA, YTO MPUBOAUT M3-3a YMEHBIIIE-
HUSL 00beMa MOBEPXHOCTHOTO CJIOS K PACTPECKUBAHUIO U OOPA30BAHUIO MHUKPOTPEIIUH.
VYcaaka IIeMEHTHOTO KaMHS MOXET BBI3BaTh MOSBICHUE TPEUIMH M BHYTpPH OeTOHa (KOH-
CTPYKIIMM) — Ha KOHTaKTe C 3aIll0JIHUTENIEM, B CAMOM LIEMEHTHOM KaMHeE. YcaJika YBEJIH-
YUBAETCS MPU TMOBBIIIEHUU COACPKAHUS IIEMEHTA U BOJbI, IPUMEHEHUU BBICOKOATIOMHU-
HATHBIX LIEMEHTOB, MEJIKO3EPHUCTBIX U MOPUCTHIX OETOHOB, UCIIOJIB30BAHUU MEIKO3EPHHU-
CTBIX IECKOB, MOBBIIIIEHHOM COJICP>KaHUU MBUICBUIHBIX (QpaKIUil B 3aMIOJTHUTEIISIX.

[TockonbKy HamOOJIBIIYIO YCaaKy B OETOHE HMMEET LIEMEHTHbIH KaMeHb, TO IS
CHUKEHUS YCaJJOUHbIX HANPsHDKEHUH U COXPaHEHUS] MOHOJIMTHOCTU KOHCTPYKIMM HE00X0-
JUMO CTPEMUTBHCS K YMEHBUIEHUIO 10 PALIMOHAIBHOTO COJEPKAaHMS [IEMEHTHOTO KaMHS U
YBEIIMUEHUIO JOJIM 3alOJIHUTENS. YBEJIMYECHUE COACPKAHUS 3alOJIHUTENS] HE TOJIBKO
YMEHBIIIACT KOJIMYESCTBO IIEMEHTHOTO KaMHs B €IMHHUIIE 00beMa, HO B 00pa3yeT cBOeoO-
pa3HbI KapKac U3 3€peH 3alOJIHUTENS, penATcTBYyomui ycaake. [loatomy ycanka 6eto-
Ha BCEr/1a MEHbIIIE YCAJAKN HEMEHTHOTO KaMHS.

IIpu TBepaeHHM OETOHA B BOJIE WJIM BO BJIAKHBIX YCJIOBHUSX YMEHbIIEHHE 00bEMa,
KaK MpaBWIO, HE HAOIIOJAETCs, a B psAJie CIy4aeB MPOUCXOAUT €ro HE3HAYUTEIbHOE pac-
HIMpEeHue, Ha3pIBaeMoe Haoyxanuem. HaOyxaHue Toke COPOBOKIAAETCS BOSHUKHOBEHUEM
HaANpsDKEHU B €ro 00beMe, HO MEeHbIle MHTEHCUBHOCTH. [10CKOIBKY BCIIEACTBUE yCAAKU
U HaOyxaHus OETOHA B KOHCTPYKIUSX BO3ZHUKAIOT HAIPSKEHUS, TO C LIEJIbIO IpeloTBpa-
IICHUS] HEKOHTPOJIUPYEMOT0 00pa30BaHMs TPEIIUH B U3ACIUSIX OOJbIION MPOTHKEHHOCTH
yCTpauBalOT Tak Ha3bIBaeMbie JehopMaIiioHHbIE (YCaI0UHbIE) IIBHI.
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IlJ10THOCTH M MOPHUCTOCTD. Mcmunnas niomrocms O0€TOHA coctaBiser 2,6...2,7
r/cM® , 3a MckmOYeHNEM 0c000 TSKENBIX 6eTOHOB. Cpeonss niomHocms GETOHOB 3aBUCUT
OT BHJIa 3aIMOJHUTENSA, CTPYKTYpPbl O€TOHA M MOKET HaxoAuThesa B mpenenax 250...5000
kr/M3 1 Gonee. Bvicokoii niomuocmu 6ETOHA MOKHO JOCTHYb PAllMOHAIBHBIM I10J00POM
3€pHOBOTO COCTaBa 3aloJIHUTENEH (C MUHUMAJIbHOW MyCTOTHOCTHIO), TPUMEHEHUEM Oe-
TOHHBIX cMecelt ¢ Hm3kuM B/L] oTHOmeHneM, WHTEHCUBHBIM YIUIOTHEHUEM, BBEICHUEM
n00aBOK | T.J.

OnHako J1a)ke BBIMOJHEHUE BCEX ATUX MEPONPUSATUN HE TPUBEIET K MOJTYUYEHUIO a0-
COJIFOTHO TJIOTHOTO O€TOHA.

O6pa3zoBanue nopucmocmu HaOMIOJACTCS B pe3yabTaTe HAJIMYMUS U UCIIAPEHUS BO-
JIbI, HE BCTYMUBIIEH B XUMHUECKYIO PEAKIIMIO C IIEMEHTOM IIpHU ero TBepaeHuu. [Ipu strom
BOJIbI XUMHYECKH CBs3bIBaeTCss MeHee 20% oT macchl 1ieMeHTa. MaKTUUEeCKOe Ke COAep-
’KaHue BOJbI B O€TOHE AJi 0OECIEeUEHUs €r0 y1000yKIIaIbIBAEMOCTH COCTABIISIET TIOPSIKA
40...70% ot Macchel ieMeHTa u 6onee. Mznumiex Boasl Haa TpeOyemMbIM Ha THApATAIUIO
[IEMEHTa MPUBOJIUT K oOpazoBanuio nop. OHU 00pa3yroTcsi B OETOHE TaK»Ke BCIIE/ICTBUE
BO3/IyXOBOBJICUEHUS MPU NPUTOTOBICHUHU (IIEPEMENIMBAHUK) CMECH U HEMOJIHOTO yalie-
HUSl TMY3BIPHKOB BO3JyXa MpH YIUIOTHEHWU. HekauecTBEeHHOE YITIOTHEHHE TaKKEe MOXKET
BBI3BATh 00Pa30BaHUE JOMOTHUTEIHBHON MTOPUCTOCTH.

IIpounocTs GeToHa. Paznuyarotr npounocms OETOHA HA CHKaTUE U PACTSDKEHUE, HO
Yale BCEro Mojpa3yMeBaIOT €ro MPOYHOCTh Ha CXKaTHE, TaK KaK OHA SIBJISIETCS OMPEIeNsi-
IOIEeH xapakTepucTukon kaudectBa. Ompenaenstor nmpouHocts O6etoHa (CTh EN 13791,
I'OCT 18105) no pe3ynapTaraMm UCHBITAHUN CTaHAAPTHBIX 00pa3IOB, TBEPACIOIIUX B HOP-
MaJIbHBIX YCJIOBHUSAX B T€UEeHHE 28 CyT (IJIs1 OTIENbHBIX BUIOB OeToHa — B TeueHue 180
cyt). [lo mpoyHoCTH Ha cxaTUe, pacTsHKEHUE W JPYTUM MOKaszaTessiM OeTOHBI MoApasJe-
JSI0TCA HA Kiacchl. B Haiel ctpaHe Hapsiiy ¢ KJlacCaMU UCTIONB3YETCS U MIPEXKHsIS XapaK-
TEPUCTHKA TPOYHOCTH OETOHA Ha CIKaTHE — MapKa.

Ha mpounocTh O€TOHA OKa3bIBAIOT BIHMSIHUE PA3IMUHbBIE (PAaKTOPHI.

Boooyemenmnoe omuowenue u 600ocodeporcanue. 3aBUCUMOCTb POYHOCTH OETOHA
OT BOJOIIEMEHTHOTO OTHOIICHHS BBITEKAET M3 (DU3UYECKON CYITHOCTH (POPMUPOBAHUS
CTPYKTypbl OeToHa. J{ns momyuyeHus yaoO0oykiaapiBaeMoit 6etonnoit cmecu B/ 0ObrdHO
cocrasysier 0,40...0,70, B TO Bpemsl Kak JJI1 XMMUYECKOTO B3aUMOACHUCTBUS LIEMEHTA C
BoJI0M TpeOyeTcs Boabl He Oonee 20% ot maccsl iemenTa. [loaTomy ¢ yBenuuenuem B/L]
YBEJIMUMBAETCS COJIepKaHue BOJbI B OeToHe. M30bITOUHASI BOJIa, HE BCTYMUBILIAS B XUMU-
YECKOE B3aMMOJICHCTBUE C IIEMEHTOM, HcHapsieTcs u3 0eToHa, 00pa3ysi B HEM KallWJUIsIp-
HBIE MOPBI. A 3TO BEJIET K CHUYKEHHUIO MIIOTHOCTH U COOTBETCTBEHHO MPOYHOCTU OETOHA.

OpnHako 3aBUCHUMOCTD MTPOYHOCTH OE€TOHA OT €ro BOJAOLIEMEHTHOT'O OTHOIIEHUS BbI-
MOJIHAETCS JIMIIb B ONPEEICHHBIX npejenax. /s kaxmaoi OeTOHHOW cMecu UMEEeTCs OTl-
TUMaJbHOE KOJMYECTBO BOJBI, KOTOPOE IO3BOJSET IMOJydYaTh IMPU JAaHHOM CIOCO0e
YIUIOTHEHUs OCTOH IJIOTHOW CTPYKTYPhl C MHUHUMAJIBHOW MOPUCTOCTHIO M HAUOOJbIIICH
npouHocThio. CHmxkeHue B/ mo cpaBHEHHIO ¢ OMTHUMAIIBHBIM JI0 OMPECICHHOTO TIPe/Ie-
Ja MOKET MPUBECTU K YBEIWYEHUIO MPOYHOCTH MPU YCUICHHOM YIUIOTHEHUU OETOHHOMU
cmecu. OgHako usnuuiHee cHukeHue B/1] MokeT npuBecTy K NOJyYEHHIO OYEHb JKECTKOU
HeyA000yKIaapIBaeMoii OeTOHHOU cMmecu. B pe3ynbTaTe MIOTHO YIOXHUTH TaKyr OETOH-
HYI0O CMECh HE MpPEJCTABUTCS BO3MOXKHBIM. B m3nenusx u3 takoro O0etoHa oOpasyercs
MHOECTBO KPYITHBIX BO3IYIIHBIX MyCTOT, MOJOCTEH, HETUIOTHOCTEH, U IPOUYHOCTh PE3KO
MOHU3UTCA.

Pacxoo yemenma. JInsg xaxaoro cocrtaBa 0€ToHa MMEETCS ONTUMAIBHBIN (pacuer-
HBII) pacxoj 1eMeHTa, 00eCeYNBAIOIINNA KaueCTBEHHOE OOBOJIAKMBAHUE 3€PEH 3aIOJIHU-
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TEJsI IIEMEHTHBIM TECTOM M IIOJHOE 3alO0JHEHHME UM MEX3E€pHOBOM IMyCTOTHOCTH. [Ipm
CHMKEHUHU pacxojia IIEMEHTa MO OTHOLIEHUIO K PacyeTHOMY o0beMa IIEeMEHTHOTO TecTa
OKaXETCSl HEIOCTATOYHO ISl TTOJIydeHUs] O€TOHA TJIOTHOM CTPYKTYpPbl U IPOYHOCTh OETO-
HA TIOHM3UTCS. YBEIWYCHHE Pacxojia LIEMEHTAa CBEPX PACUETHOTO Npu Hem3MeHHM B/I]
MPAKTUYECKA HE TPUBOJUT K YBEJIMUYEHHIO TIpoyHocTH OetoHa. Haobopor, mpu 3Ha4M-
TEIHHOM YBEJIIMUEHUHU PACXO0/Ia IEMEHTA HaJl pallMOHAIBHBIM, 00HEM IIEMEHTHOTO KaMHS B
0eTOHE YBEIWYHUTCS, YTO MPUBEIET K MOBBIIIEHHON ycaake, TPEIMHOOOPa30BaHUIO U BO3-
MO>KHOMY CHIDKEHHUIO HE TOJBKO MPOYHOCTH, HO M IKCIUTYaTAaIMOHHBIX CBOWCTB OeTOHa
(MOpPO30CTOMKOCTH, KOPPO3ZUOHHON CTOMKOCTH, UCTUPAEMOCTH H JIp.).

Axmuenocmo yemenma. C MOBBIIICHUEM aKTUBHOCTU IIEMEHTA MPOYHOCTH IIEMEHT-
HOTO KaMHS yBEIIMYMBACTCS, a CIEAOBaTEIbHO, YBEIMYUBACTCS M MPOYHOCTH OETOHA U
Ha00OPOT.

IIpounocms 3anonrnumerneti. KpynHslid 3am0JHUTENh CO3Ja€T B O€TOHE KaMEHHBIN
ckelneT (KapKac) W MO3TOMY WIPAET CYIIECTBEHHYIO pPOJib B (POPMHUPOBAHUU MPOYHOCTH.
Menkuii 3anoaHUTENb (MIECOK), pacnoiarasich MEXIy 3epHaMH KPYITHOTO, OKa3bIBAET JI0-
MOJIHUTETFHOE BIIMSHUE HA MTOBEJICHUE OCTOHA MO HAarpy3KOM, a CIe0BaTeNIbHO, U HA €ro
IPOYHOCTh. B 11€710M k€ MPOYHOCTDH 3aNOJHUTENEH U3 TIOTHBIX TOPHBIX MOPOJ] B OIpeie-
JICHHBIX TIpe/iesiaX OKa3bIBACTCS, KaK MPABUIIO, 3aBEIOMO BBIIIE MPOCKTUPYEMOTO Kiacca
0eToHa U MPOYHOCTH LIEMEHTHOTO KaMHS U TIO3TOMY HE OKa3bIBaeT CYIIECTBEHHOTO BIIUS-
HUS HA TPOYHOCTH OeToHa. Ecnu ke mpuUMeHsITh HU3KOMPOYHbBIE 3aMOTHUTENH, TO 3TO MO-
KET CYIIECTBEHHO CHU3UTh MPOYHOCTh OETOHA M TOTPEOyeT yBEIMUEHHS Pacxo/ia IIeMEH-
Ta.

Buo 3anonnumens. Baxuyto posib B pOpMUPOBAHUYU MPOYHOCTU OETOHA UTpAeT Ilie-
POXOBATOCTh MOBEPXHOCTHU 3aroHUTeNd. Hanpumep, B oTiaudue oT rpaBusi, 3epHa MICOHS
UMEIOT Pa3BUTYIO IIEPOXOBATYIO MOBEPXHOCTh, YEM 00ECIEYMBACTCS JTyUIllee CIIETUICHHUE C
[IEMEHTHBIM KaMHeM. B pesyibTaTe O€TOH, MPUTOTOBJICHHBIN Ha IIEOHE MIPHU MPOUYUX PaB-
HBIX YCIIOBUAX, OyJ€T UMETh OOJIBIITYIO0 TPOYHOCTh, YeM OETOH Ha rpaBUU. AHAJIOTHYHOE
BIIUSIHUE HA MPOYHOCTh OETOHA OKAa3bIBAECT W COCTOSIHUE MMOBEPXHOCTU MEJKOTO 3aIOJITHU-
tens. Kpome mpuBeneHHBIX, 3HAUUTEIHHOE BIUSHUE HA MPOYHOCTh OETOHA OKAa3bIBAIOT
TaKXXe KaueCTBO MPUTOTOBICHUS (OAHOPOAHOCTH) OETOHHOM CMeCH, CTENEHb YIIJIOTHEHUS
(xapakTepu3yeTcsl CpeIHel TUIOTHOCThI0 O0ETOHA), YCIOBUS U MPOJOHKUTEILHOCTD TBEp-
JICHUS ¥ IpyTHe (PaKTOPHI.

Mapku u kjaaccbl 0eToHa. Mapka G€TOHA TIO TPOYHOCTH HA CXKATHE OIECHUBACTCS
10 cpeAHeMy apuPMETHIECKOMY 3HAYCHHIO 0e3 yueTa OJTHOPOAHOCTH Pe3yJIbTaTOB UCTIBI-
TaHusi 00pa3ioB (ky0oB ¢ pedpom 150 Mm) naHHOTO GeTOHA B BO3pacTe 28 CyT HOpMaJib-
HO-BJIQKHOCTHOT'O TBEPIEHHMS M ABIISETCA OKPYTIEHHBIM 3HAYEHUEM IIPOYHOCTH (Krc/cm?),
IpUYeM OKpYTJIEHHWE HJIET BCErJa B MEHbINYI0 CTOpoHy. IIpu o0o3HaueHMU MapKu HC-
nojp3yercss uHAeKe «M». B 3aBHCHMOCTH OT cpelHero 3HaueHHUs MPOYHOCTH OETOHBI
MOIPa3ICISIOTCS Ha MapKH:

. neekue — M5, M10... M35, M50, M100...M400 u M500;

. maaicenvie — M50, M100...M500...M800 u Beiue (uepe3 100 xkrc/cm?).

Hanpumep, mapka 6etona M350 o3Havaer, 4To €ro cpeAHsisi IPOYHOCTh COCTABISET
He MeHee 35 u He 6onee 40 MIla. Mapka ucrnosbs3oBaiachk Ipu mojadoope cocraBa 6eToHa U
KOHTpOJIE ero mpoyHocTu Ha mpousBojcTBe. Omgnako ¢ 01.01.1983 r. (CT COB 14006)
Mapka 0eTOHa B CTapOM MOHATUH ToTepsuia (GU3HIECKUNA CMBICT.

XapakTepHoil OCOOEHHOCTBHIO OETOHA SIBIIAETCS HEOAHOPOJHOCTH €r0 CBOWCTB, B
TOM YHCIIE W TPOYHOCTH Ha cxkartue. OOBbACHSETCS 3TO H3MEHEHUuEeM (KoJjeOaHHeM)
CBOMCTB €ro COCTaBJISIONMUX (MEJIKOr0 U KPYITHOTO 3alOJIHUTENeH U 1IEMEHTAa), OTKJIOHE-
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HUSIMU B PeKHMMax MPUTOTOBJICHHSI, TPAHCIIOPTUPOBAHUS, YKIAJIKH (CTETICHHU YIIJIOTHEHHUS )
U B YCIIOBUSX TBepAeHUs. Bcero HacuuthiBaetcst 6osiee 50 pakTopoB, KOTOpbIE MOTYT TO-
BJIUSITh HA MPOYHOCTH OETOHA, YYECTh KOTOpPHIE MPHU MPOECKTUPOBAHUM COCTaBa OETOHA U
U3TOTOBJIEHUU O00PA3I0B UM KOHCTPYKIUNA MPAaKTUUYECKH HEBO3MOXKHO. Bee 310 1 npuBo-
JIUT K pa30poCy 3HAYEHUU MPHU ONPEACICHUN MPOYHOCTH JIaKe OJTHOTO U TOTO K€ COCTaBa
U HE TI03BOJISIET a0COIFOTHO JIOCTOBEPHO OIICHUTHh KA4€CTBO OETOHA TOJBKO IMOKAa3aTelieM
€ro CpeaHer MpOYHOCTU. MI3BECTHO, YTO YeM BBIIIE KyJIbTypa MPOU3BOJCTBA (TydIle Ka-
YECTBO IMOATOTOBKH COCTABJISIONINX, MPUTOTOBJICHUS M YKIAIKH OCTOHHOW CMECH), TeM
MeHbLIE OyIyT BO3MOKHbIE KOJI€OaHUsI POYHOCTH OETOHA.

CrnenoBaTenbHO, JUIsl HOPMUPOBAHUS MPOYHOCTH HEOOXOAMMO MCIIOIB30BaTh TAKYIO
CTaHJAPTHYIO XapaKTePUCTUKY, KOTOpas rapaHTHpoBajia Obl MOJydYeHHe O€TOHA 3a/JaHHOU
IIPOYHOCTH C YYETOM BO3MOXKHBIX e¢ KoyieOaHui. IlokaszaTerneM, KOTOPBIM yYHTHIBACT
BO3MOXHBIE KOJeOaHMsI KauecTBa OeToHa (OJHOPOAHOCTH), SBISIETCS KJIacC MPOYHOCTU
0eToHa, COOTBETCTBYIOIIMI 3HAYEHUSM TapaHTHPOBAHHOW MPOYHOCTH C OOECHEeYEHHO-
cThi0 He MeHee 95%. [l BBITIOTHEHUS TapaHTUPOBAHHON OO0ECIIEUEHHOCTH TPeOyeMyto
IPOYHOCTh Ha3HAYAIOT B 3aBHCHMOCTU OT 3HA4YCHHs (PaKTUUECKOro Koddduimenta Bapu-
aIuy U3 YCJIOBHS TMONTY4YeHHUs 00ECIEYEHHOCTH HOPMATHBHOTO COMPOTUBIICHUS HE HIKE
95% 1 0THOBPEMEHHO 00ECIIEYEHHOCTH PACYETHOTO CONMPOTUBIEHUs He HIKE 99,8%. Ko-
¢ ureHT Bapuanuu OmpeesieTcss Ha OCHOBE JIAHHBIX CTATUCTUYECKOTO aHAIW3a U pa-
BEH OTHOIIEHUIO CPETHEKBAAPATHIECKOTO OTKIOHECHHS OTIACIBHBIX PE3yJIbTaTOB MCITHITA-
HUU K CpeHel mpouyHOCTH OeToHa. UeM MeHblie 3HaueHue KodpduiireHTa Bapuaium, TeM
0osiee OTHOPOJICH TIO CBOMCTBaM OETOH, a CJIeI0BaTeNIbHO, U BBIIIE €ro KadecTBo. B une-
aTbHOM Ciy4yae K03(p(UUIHUEHT Bapualluu MOXET ObITh paBeH Hymo. CunuTaercs, 4To ecliv
koaddunrenT Bapuanuu He npesbiaet 10%, To 6ETOH TO0CTATOYHO OJHOPOJICH.

B npou3BOJCTBEHHBIX YCIOBUSAX 3HaYeHUS KOd(PPUIMEHTa Bapuallid MOTYT U3Me-
HATBCA OT 5...7% (Ha NPEeANpPUITHIX C XOPOIIIEH OpraHu3aIuell TEXHOJIOTHYECKOTO MPO-
necca) 10 20...25%. CtpouTenbHbIMH HOPMaMH U JIEUCTBYIOIIMMH CTAHAAPTAMH MPHUHST
HOPMATHUBHBIA KOA(DPUITMEHT BapHallii MPOYHOCTH OeToHa paBHBIN 13,5%, xapakTtepu-
3YIONUH TEXHOJIOTHIO OCTOHHBIX paboT Kak yposieTBoputenbHyio (CHull 52-01-2003).
[Ipu npesbiennn 3Ha4eHust B 16% crneayeT ocTaHaBIMBATh MPOU3BOACTBO U MPUHUMATH
MEpHI 110 HATAKWBAHHIO €T0 TEXHOJIOTHH.

Taxum o6pa3om, kracc 6€TOHA IO MPOYHOCTH HA CXKATUE — ITO HOPMATHUBHAS MPOY-
HocTh (MIla), 3a1aBaemasi ¢ rapaHTUPOBAHHON 00ECIIEYEHHOCThIO (JOBEPUTENILHON BEPO-
aTHOCThI0) 0,95 (mpu HOpMaTUBHOM Ko3(duuuente Bapuauuu 13,5%). 910 3HAUUT, YTO
YCTaHOBJICHHAsI KJIACCOM MPOYHOCTh OE€TOHA MPU CKATUU 00ECTIeUNBAETCSl HE MEHEE YEM B
95 cnyuasix u3 100. B cooTBeTcTBUU € NEHCTBYIOMIMMU HOPMATUBHBIMU JOKYMEHTaMHU B
Pecny6nuke benapych paznuyaroT kiaccbl KOHCTpYKIIMOHHBIX O0eToHOB (CTh 1544. bero-
HBI KOHCTPYKIIMOHHBIE TsDKeNble) U Kiaacchl apyrux BugoB 6etona (OCT 26633, TOCT
25485, CTb 1187).

Krnacc xoncTpykimmonasix OetoHOB mo mpouHocTH Ha cxatue (CTh 1544-2005,
CTb EN 206-1-2009) ob6o3nauaetcs 6ykBoit C (oT aHTI. CONCrete — GETOH) W YHCIIaMH:
HaJ YepTOH — BRIPAKAIOIIIMMH 3HAYCHUE HOPMATUBHOTO COITPOTHBIICHHS OCEBOMY CXKATHIO
(fek, MIIa), Mo uepToii — rapaHTUPOBAHHOM ITPOYHOCTH Ha oceBoe cxkaThe ( fC..cpe , MIIa),
T.€.

Cf;'k / fciube?

riae f — npouHocTs; ¢ — 6eToH, ckatue; K — HopmaTuBHOE 3HaueHue; G — rapaHTHpPO-
BaHHOE.
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HopMmatusHoe comportusieHue oceBomy cxaruto (fo, MIIa) ycranaBimmuBaercs mnpu
UCTIBITAHUU TPU3M WIH TUIMHAPOB pazmepoMm 150300 MM ¢ ydyeTOM CTaTUCTUYECKOU
U3MEHUYUBOCTHU TIpH obecniedeHHocTu 0,95, KoTopoe 10mycKaeTcss IpUHUMATh PABHBIM

fck = 0,8 C.ce (CTB EN 12390). 'apantupoBaHHas IIPOYHOCTH OETOHA HA OCEBOE
cxatne (fC..pe, MIla) ompenmensercs mnpH OCEBOM CKAaTHMUM KyOOB pa3MepoM
150x150%150 MM ¢ y4eToM CTaTHUCTUYECKOW M3MEHYMBOCTH mpu obecneueHHoctu 0,95,
rapaHTupyemasi MpOU3BOAMUTENIEM B COOTBETCTBUM C JEHCTBYIOIIMMHU CTaHIapTamu. B
HACTOsIIIIEe BPEMSI COOTBETCTBHE TpeOyeMoMy Kiaccy OeTOHa MO MPOYHOCTU Ha CiKaTue
YCTAaHABIIMBAIOT, ONPE/Ie/IsAs TapaHTUPOBAHHYIO IPOUYHOCTh 0eToHa fC....5. 06PAOOTKOI pe-
3ynbraroB ucneitanui mo I'OCT 18105.

Tounocts Berumcienus cocrasisieT 0,1 MIla npu mcnbitannu Ha cxartue u 0,01
MIIa — Ha pacTspKeHHE KaK0T0 00pasiia.

Krnacc mo mpoyHocTH Ha ckaTuhe APYTHX BUIOB OeTOHA 0003HAYAETCs JIATMHCKOM
OykBo#l B, cmpaBa OoT KOTOpOIi 3amUCHIBAIOT €ro npodHocTh Ha cxartue (Mlla) (TOCT
26633). Hanpumep, y kiacca 6erona B15 3Hauenue mpejesna MPOYHOCTH HA CHKATHE HE
ke 15 Mlla ¢ raparTupoBanHo# obecniedeHHOCTRIO 0,95, T.€. IpU onpeaeIICHUH TIpeie-
Jla TPOYHOCTH OETOHA TMPU CHKATUM TP UCTIBITAHUK 00pa3IloB WM Ha JTFOOOM MPOU3BOJIb-
HO B3SITOM Y4YacTKe KOHCTPYKIMH OyneT moiyueH pesynbtar 15 MIla u Bbiine, u n1unib B
5% ciyyaeB MOKHO OXHJaTh 3HaueHusi meHee 15 MIla. CnenoBatenbHO, COOTHOIIICHHE
MEXAY KlaccaMu U MapKamMHu O€TOHa HEOJHO3HAYHO M 3aBUCUT OT OJHOPOJIHOCTH OETOHA,
OIICHUBAEMOTO KO(PhUIIMEHTOM BapUalIUHU.

Il mepexona ot kiacca 6erona (B) k cpenneit npoudoctu (R) mpu HOpMaTUBHOM
korddunrente Bapuanuu 13,5% (mIpuHUMaeMOM MpPU MPOSKTUPOBAHUU KOHCTPYKIUHI U3
TSKEJIOT0 U JIETKOTO OETOHOB) MOKHO MCIIOJIb30BaTh (POPMYITY

R=B/(1-tv),mmuR=B/0,778,

rae t — koapdunuent Crwiogenta (paBHbii 1,64), XapaKTepU3yIOIUNA TPUHSITYIO
IpH IPOCKTUPOBaHUH oOecriedeHHOCTh 0,95; V — k03¢ duiMeHT Bapuanuu nIpoIHoCcTU Oe-
TOHA, KOTOPbIN NpuHUMaeTcs paBHbiM 0,135.

Taxum o6pa3om, kinacc OeToHa OJHOW U TOH e MapKH CYLIECTBEHHO YBEIHMYNBAECT-
cs, €ClId CHWXaTh Kodd¢uuueHT Bapuanuu. Hampumep, mpu Mapke Mo MPOYHOCTH Ha
cxatue M300 u kospdunmente Bapuanuu 18% mnonyuaroT 0eToH kiacca B15, a mpu xo-
s punuente Bapuanuu 5% — kinacca B20, T.e. Ha uenyto cryneHs Boie. C yMEHbIIEHUEM
kordduieHTa Bapyallii YMEHbBIIAETCS U BEJIMYMHA cpeaHell mpoyHocTh OeroHa. s
oOecrieuenusi kinacca B10 nmpu kosdduimmente Bapuanuu 13,5% tpebyercst cpemnsis
npoyHocTh OeroHa 12,85 Mlla, a npu ko3 dunrente Bapuanuu 7% — CpeHsst IPOYHOCTh
MoxkeT coctaButh 11,3 MIla. Bece 310 yka3piBaeT Ha HEOOXOIUMOCTH MPU MPOU3BOJICTBE
OETOHHBIX pabOT TIATEIHHOTO BBHIMIOJHEHHUS BCEX TEXHOJOTHMYECKHX PEKOMEHIAIUM, TO-
BBIIIEHUS TEXHUYECKOTO YPOBHS U KYJIbTYPhl IPOU3BOACTBA.

[IpoyHOoCTH OETOHOB Ha OCEBOE PACTSHKEHUE M PACTSXKEHUE NP U3TMOe 3HAYUTENb-
HO MEHBIIIE, YEM IIPOYHOCTH Ha CxkaTue. YUCIeHHOE 3HaYeHUE IPOYHOCTH BO3PACTAET MPU
MOBBIIICHUH KJlacca O€TOHA MO MPOYHOCTH Ha CXKAaTHE, OJIHAKO YBEIUUYCHHUE COMPOTUBIIC-
HUSl PACTSDKEHUIO 3aMeisieTcss B 00J1acTU BBICOKONIPOYHBIX OeToHOB. Kak mpasuio, mpe-
JIeJ1 IPOYHOCTH MpHU pacTskeHuu coctasisier 1/10...1/17, a npeaen npo4HOCTH MPU U3TH-
6e — 1/6...1/10 npenena NpoYHOCTH MPHU CKATUH. JIJIsI TTOBBIIIEHUSI HECYIIIEH CITIOCOOHO-
CTH, B OCOOEHHOCTH NPHU U3TMOE U paCTKEHUU, OETOH COYETAIOT CO CTAJIbHOM apMaTypoi,
U3TOTOBJISAS JKeJIe300€TOHHbIE KOHCTPYKIIMH, B KOTOPBIX PACTITUBAIOLIUE YCUIIHUS BOCIIPH-
HUMAaeT apmarypa.
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Mopo3zocmotixocms 6€TOHA 3aBUCHUT TJIABHBIM 00pa30M OT €r0 CTPYKTYpPhI U Kade-
CTBa MPUMEHIEMBIX MaTEepHaIOB. MOPO30CTOMKMMHU OKa3bIBAIOTCS, KaK MPaBUIIO, OETOHBI
BBICOKOM IJIOTHOCTH, a CTPYKTYpa UX JOJDKHA COJEPKaTh MUHUMYM KalWJIISIPHBIX CO00-
maronuxcst mop. [IoBBIIEHHUI0O MOPO30CTOMKOCTH CIIOCOOCTBYET COKpAIEHHE BOJIOMO-
TPeOHOCTH OETOHHOW CMECH, YBEITMUCHIUE MHTCHCUBHOCTH YIUIOTHEHUS, TPUMEHEHHUE TIJa-
cTUGUIUPYIONMX H00aBOK. [[eMeHT He MoIDKeH cofiepKaTh TOHKOMOJIOTHIX JT00aBOK, TO-
BBIIIAIOIINX €r0 BOJONOTPEOHOCTH (Tpemesn, OMoKa); TOHKOCTh IOMOJIa HaXOJUTCA B Tpe-
nenax 2800...3300 cM?/r, a cofepkaHHue TPEXKAIBLUHEBOIO alFOMUHATA OTPAaHUYMBACTCS
5...8%. HeobxoaumMo NMPUMEHATh YUCTHIE C MUHUMAJIbHBIM KOJIMYECTBOM MpUMECEH 3a-
MOJIHUTENH, @ MOPO30CTOMKOCTh UX JOJKHA OBITh HE HIDKE TpeOyeMol aJisi 0eToHa B 11e-
joM. [ToBBIIIEHHIO MOPO30CTOMKOCTH CIIOCOOCTBYET CO3/]JaHHE B OETOHE C MOMOIIBIO BO3-
JTyXOBOBJICKAIOIINX JOOABOK PE3ePBHOTO 00beMa BO3IYIIHBIX MOP, HE 3aMOJHIEMBIX MPU
OOBIYHOM BOJIOHACHIIIEHUU O0€TOHA, HO IOCTYMHBIX I MPOHUKHOBEHHS BOABI MO/ JaBJie-
HUEM, BO3HUKAIOIIEM TP 3amep3aHuu. [loBbilIaeT MOPO30CTOMKOCTh OETOHA U CO3/IaHUE
HEOOXOIUMBIX TEMIIEPaTyPHO-BIAKHOCTHBIX YCJIOBHM s Oojee TMOJIHOM TuapaTaluu
LEMEHTA.

J17is1 6ETOHOB KOHCTPYKIIMM YCTAHOBJICHBI CIEAYIOIINE MAPKH 110 MOPO30CTONMKOCTH:
F25, F35, F50, F75, F100, F150, F200, F250, F300, F400, F500, F600, F800, F1000.

Mapxka 6eToHa M0 MOPO30CTOMKOCTH XapaKTePU3YyeTCs KOJIMYECTBOM ITUKJIOB ITOTIe-
PEMEHHOT0 3aMOPaXXMBAHUSI U OTTAMBAHUSI, KOTOPOE BBIICPKUBAIOT 00PA3IIbl B YCIOBUSIX
cragaaptHbix ucnbiTanuid no ['OCT 10060, coxpaHss mnepBOHayYajdbHble (UZHKO-
MEXaHUYECKHEe CBOMCTBAa B HOPMHUPOBAHHBIX Mpejesiax (JIOMyCTUMbIE MOTEPH MACChl U
IPOYHOCTH), T.€. B COOTBETCTBUU C TPEeOOBAHUSMU HOPMATHUBHBIX JOKYMEHTOB Ha KOH-
KpEeTHBIN BUJl OeToHa. MOpPO30CTOMKOCTh O€TOHA MOKET OBITh OTNPEIEICHa U YCKOPEHHBI-
MU METOJAaMH: TI0 HAKOIUICHUIO OCTATOYHBIX JePopMalluii, 3aMOPaKUBAHUIO TIPU TEMIIE-
patype 5042 °C 1 KoMIeHCallHOHHOMY (DakTopy.

[InoTHBI OETOH TPU MEIKOMOPUCTON CTPYKTYpe M JOCTATOYHOW TOJIIMHE KOH-
CTPYKLHH OKa3bIBaETCS MPaKTUYECKU BOJIOHEIIPOHUIIAE-
MBIM. Bodonponuyaemocms 6€TOHA 3aBUCHT OT NPOHUIIAEMOCTH IIEMEHTHOTO KamHs, 3a-
MOJIHUTENS U KOHTAKTHOM 30HbI, T.€. OCHOBHBIMU MYTSIMU (PUIIBTPAIIUU BOJIbI YEPE3 TOJIILY
O0eToHa MOTYT OBITh 30HBI KOHTAKTa MEXKAY 3aMIOJTHUTEIEM U IIEMEHTHBIM KaMHEM, MUKPO-
TPEIIUHBI B IEMEHTHOM KaMHe, 1e(eKThl B 30HE CILICTUICHUsI OETOHA CO CTallbHOW apMmary-
POH.

JIi1s1 6ETOHOB KOHCTPYKIIMM, K KOTOPBIM MPEABSIBISIOTCS TpeOOBaHUS MO OTpaHUye-
HUIO MPOHUIIAEMOCTH BOJBI WM MOBBIIMIEHHON IUIOTHOCTA M KOPPO3MOHHOM CTOMKOCTH,
YCTAHOBJIEHBI MapKu IO BojJoHenpoHunaemoctu: W2, W4, W6, W8, W10, W12, W14,
W16, W18, W20 (I'OCT 26633).

Mapxka OeToHa MO BOJOHETPOHHUIIAEMOCTH XapaKTEPHU3yeTCs] MaKCUMaIbHOU BEJH-
YMHON JaBIeHHUs BOABI (B aTMocepax WM Krc/cm?), pu KOTOPOM He HAONIOJaeTcs ee
IpocayrBaHus yepe3 00pasiibl, M3TOTOBICHHBIE B COOTBETCTBHH ¢ TpeboBanusiMu ['OCT
12730.5 (oOpa3zen-umiInHap AMaMeTpoM U BbICOTOM 15 cm). IIoBBICMTE BOJOHENIpOHMIIAE-
MOCTb MOXKHO KaK Ha CTaJM{ MPUTOTOBJICHUS, YKIAJIKU U TBEPACHUSI OETOHHON CMECH, TaK
u y 3arBepieniiero 6ertona. K cnocob6am MOBBIIIEHTHS BOJAOHENPOHUIIAEMOCTH MOYHO
OTHECTU TNpHUMEHEHHE 0e37100aBOYHBIX ILIEMEHTOB 00Jiee BBHICOKOW aKTHMBHOCTH M Kaye-
CTBEHHBIX 3arojiHuTeNel, cHkenne B/l oTHOIIEHUs!, ”THTEHCUBHBIX CIIOCOOOB YILJIOTHE-
HUsi OeTOHa, co3JaHue OJaronpusiTHBIX YCJIOBUM TBEpJCHUS, MPUMEHEHUE BBICOKOKaue-
CTBEHHBIX IMIACTUDULIUPYIONINX U CHEHUATBHBIX (IIEMEHTUPYIOIIUX CTPYKTYPY) XUMHUE-
CKHUX J100aBOK U Jp. OCHOBHBIM CIIOCOOOM TOBBIIIEHUS BOJAOHEIIPOHUIIAEMOCTH 3aTBEP-
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JeBIIero O0eToHa SBJIsSETCS 00padOTKa €ro MOBEPXHOCTH THIAPOGOOH3HPYIOIMIMMHI BeIlle-
CTBaMH, a TaK)Ke MPOMUTKA MOHOMEPAMH C MOCICAYIOMICH MX MOJMMEpH3aIuei B mopax
OeToHa.

JOITOJIHUTEJIBHBIE PA3/IEJIbI

5. BUTYMHBIE U IET' TEBBIE KPOBEJIBHBIE
N TUAPOUSOJALNOHHBIE MATEPHUAJIBI

KpoBenbHble, THAPOU3OIALMOHHBIE U TEPMETU3UPYIOIIME MaTEPUAIbl MO3BOJSIOT
HAJICKHO WU JUIMTENBHBIN MEPUOJ IKCIUTyaTUPOBaTh COOpYykeHUsA. OT MX AOJrOBEYHOCTH
BO MHOTMX CIIy4asiX 3aBUCHUT M JIOJITOBEYHOCTbh KOHCTPYKUUU. KposervHble mamepuaivl
JOJIKHBI 00J1aJIaTh HE TOJBKO MPOYHOCTHIO, HO M aTMOC(HEPOCTOUKOCTHIO, BOJIOCTOMKO-
CTBhIO, BOJIOHETIPOHUIIAEMOCTBIO U TETIOCTOMKOCTBIO.

T'uopousonayuonnvie mamepuaisvl TOJBEPTralOTCS YacTO 3HAYUTEIHLHOMY HAIoOpy
BOJIbI, B TOM YHUCJIE coAepkalen npumecu. Kpome cBOMCTB, MPUCYIIMX KPOBEJIbHBIM Ma-
TepUAJIaM, OHHU JOJKHBI UMETh IMOBBILIEHHYIO NMPOYHOCTh U BOJOHENPOHUIIAEMOCTD, XHU-
MHYECKYIO CTOMKOCTh, a TAK)K€ JOCTATOYHYIO 3J1aCTUYHOCTh, YTOObI HE MOTJIHM BO3HHK-
HYTb TPEIIMHBI U Pa3pbIBbl BCIEACTBUE BO3MOKHBIX YCaJIOYHBIX, TEMIEPATYPHBIX U APY-
rux aedopmaruii, H30JIUPyEMbIX KOHCTPYKIUH.

VYka3zaHHBIM TpeOOBaHUAM B 3HAYUTEIBHON CTENIEHH YJIOBIETBOPAIOT KPOBEIbHBIE U
TUAPOU3OIISIIIMOHHBIE MAaTEPHAIIbI, IOJy4aeMble HA OCHOBE OMTYMOB U JIETTeil.

buTyMHBIE U JIErTEBBIE PYJIOHHBIE KPOBEJIbHBIE MaTEpHabl, HECMOTPSI Ha HEKOTO-
pbI€ CYIIECTBEHHBIE HEIOCTAaTKU IO CPABHEHHUIO C aCOECTOLIEMEHTHBIMU MU YepemnuIlei
(MeHbIIast 1OATOBEYHOCTh U OTHECTOMKOCTH, HEOOXOIUMOCTh YCTPOIMCTBA JUISl MX YKIIAIKU
CIUIOIIHON OOpEeIIeTKH), IMIHUPOKO MPUMEHSIOT B CTPOUTEILCTBE, OCOOEHHO B IPOMBIII-
aeHHOM. OHU TO3BOJISIIOT YCTpauWBaTh KPOBJIM C MAJIbIM YKJIOHOM, IJIOCKHE KpPOBIH U
KPBIIINA CIOXHOW KOH(PUTYpaIuy; Mpu UX NPUMEHEHUH COKPAIAIOTCS PacXoibl Ha JKC-
IUTyaTalyIo KPOBJIM B YCIOBUAX arpECCUBHOM CPEABI U T. II.

B o6mem oO6beMe Bcex BUIOB KPOBEIBHBIX MaTepHasioB okoio 50 % mpuxoaurcs
Ha JIOJI0 MSITKOUW KPOBIIH.

KpoBenbHbIe U THAPOU30ISALUOHHBIE MAaTEPHANIbl HA OCHOBE OUTYMOB U JIeTTEH Jie-
JST HAa PYIOHHbIE, TUCMOBble U WMYYHble U30enus, 0oMa3ounble Mamepuaibl — MAcmu-
KU, OMYIbCUU U NACMbL, A NO BUOY BANCYUWUX — HA OUMYMHbLE, Oecmesble, 2YOPOKAMOBbLE,
pe3uHobumymHsle, OUMymo- u 0ecmenoaiumepHble.

Pynonnbie KpoBenbHBIE U TUAPOU3OJISIMOHHBIE MAaTEPUAIIBI MOTYT OBITh ABYX TH-
OB — OCHOBHble U Oe30cHOo6Hble. OCHOBHBIE MaTepUaIbl U3TOTOBIISIOT ITyTEM 00pabOTKH
OPraHUYECKUM BSKYLIMM OCHOBBI — KPOBEJIBHOI'O KAPTOHA, CTEKIIOTKAHU, CTEKIOBOMIIO-
Ka, MeTAJTM4ecKOoM (oJIbru, acOECTOBOrO KapToHa U T. 1. be30CHOBHBIE MaTepHalibl MOTy-
YalOT B BUJIE MOJOTHUIL 33JaHHOM TOJIIIMHBI POKATKOM HA KaJaHAPAX TEPMOMEXaHHUYE-
CKH 00pabOTaHHBIX CMECE M3 OPraHWYECKOTO BSKYIIETO, MOPOIIKOBOTO WIJIM BOJIOKHU-
CTOr0 HAIlOJIHUTEJA U CIeHHANbHBIX J00aBoK. Hambombliee pacrnpocTpaHeHUue B CTPOU-
TEJIbCTBE UMEIOT MaTepUalbl IEPBOIO TUIA, HEKOTOPHIE IPEICTABUTENN UX BIIEPBbIE ObUIH
u3rotoByieHbl B 1877 r. B Poccun unx. A. A. JleTHUM.

B 3aBucuMoOCTH OT K1acca coopyosicenuil, KIUMAMUYECKUX U IKCHIYAMAYUOHHBIX
YCI08Ul, YKIOHA KPOGIU PYJIOHHBIE MaTepUaibl YKIAIBIBAIOT B 0OUH, A YAIE B HECKOILKO
c/10e6, KOTOpbIe 00pa3yl0T MOHOJIIUTHOE TTOKPHITHE, HA3bIBAEMOE KPOBEIHHBIM KOBPOM.
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B coorBercTBUM € HazHaueHuem PYJIIOHHBIE MATEPUAIBI, UMEIOIIUE OCHOBY, ACIAT
Ha JIBa BUJA: NOKpOGHble U becnokposhbvie. IIOKpOBHBIE MaTepuabl, IPUMEHSEMBIE TJIaB-
HBIM 00pa3oM I BEpXHEW YaCTH KPOBEJIBLHOTO KOBPA, MOJIy4atOT MPOMUTKONW OCHOBBI Op-
FaHUYECKUMU BSOKYIIMMU M HAaHECEHUEM Ha Hee C JBYX CTOPOH MOKPOBHOTO €05 U3 00-
Jee TYyTrOIUIaBKUX OPraHMYECKHUX BSDKYILMX, YacTO C 100aBKOM B HUX HamlOJIHUTENEH, aH-
TUCENITUKOB M JIPYTUX KOMITOHEHTOB. [IOKpOBHBIN CJI0M BOCTIPUHUMAET aTMOC(HEpHBIC
BO3JIEUCTBUA. beClIOKpOBHBIE MaTepurabl, MPEeIHA3HAYEHHBIE U1 HU)KHEN U CpEIHEH Ya-
CTEN KPOBEJIIBHOTO KOBPA, IOKPOBHOTO CJIOS HE UMEIOT.

IToxpoBHBIC MaTepHAaJIbI HA OCHOBE.

Bonpuryto yacte MSTKOW KpOBIM BBINOJHAIOT U3 PYJOHHBIX MaTE€pHaIOB, U3TOTOB-
JICHHBIX Ha OCHOBE KPOBEJHHOIO KapTOHA, KOTOPBIM BHIPAOATHIBAIOT U3 CMECH XJIOMYATO-
OYMa)KHOTO, JIbHSIHOTO U IIEPCTSIHOTO TPSMbs, OyMaKHOW MaKyIaTyphl U 1eJUTt0103b1. Ta-
KOM KapTOH 00JaJaeT XOpOoIIeil BIUTHIBAIOIIEH CIIOCOOHOCTHIO, OOECTIEUMBAIOIIEH MPaK-
TUYECKH TOJIHYIO MPOMUTKY €r0 PACIUIaBICHHBIMU OUTYMHBIMU WM JIETTEBBIMU KOMIIO-
3ULUAMH, JOCTATOYHOM MPOYHOCTBIO HA paspeiB. B 3aBucuMoctu ot Maccesl 1 M2 (B r) Kpo-
BeJIbHBINM KapToH pasaenssroT Ha mapku: 500, 400, 350, 300, 250. Yem Goubiire Mapka Kap-
TOHA, TEM BBIIIE €r0 MPOYHOCTh HA pa3pblB M TEM  BBIIIE KAd4e€CTBO  PYJIOHHOIO
MaTepHaia.

K nokpoBHBIM pyJIOHHBIM  MaTepHajlaM Ha KAPTOHHOW OCHOBE OTHOCST pyOepo-
U, TOJb, IErTEOUTYMHBIE U I'yAPOKaMOBBIE PYJIOHHBIE MAaTEPHAIIBI.

Pyb6epouo BbIycKaloT B BUJE MOJIOTHUI, OOBIYHO MO IIUPUHE KPOBEIBHOTO Kap-
tona—1000, 1025, 1050 MM, CBEpHYTBIX B PYJIOHBI IIOmaAsko 7,5 u 15 M?. Ero n3roros-
JISIIOT TIPONMUTKON KPOBEJIBHOTO KapTOHA PACIUIABICHHBIM MSTKUM HEe(PTSHBIM OUTYyMOM C
MOCJICTYIOITUM TMOKPBITUEM MaTepHalia ¢ 00X CTOPOH TYroIIaBKUM OutymoM. Jlist mo-
BBIILICHUS TEIUIO-, BIaro- U CBETOCTOMKOCTH KPOBEJIBHOIO pyOepouaa B OUTYM IOKPOBHO-
IO CJIOS 4aCTO BBOJST HAIIOJIHUTEIb B BUE TOHKOTO MOPOIIKA U3 U3BECTHAKA, JOJOMMUTA,
TaJbKa, KOPOTKOBOJIOKHUCTOTO acoecTa U T. 1. JIurenas moBepXHOCTh KPOBEIBHOTO pyOe-
poHia UMEET YellyWuyaTylo CIIOASHYI0, KPYyIHO- WJIH MEIKO3€pHUCTYH MOchinKy. Ilo-
CBITIKH MPHUIAIOT MaTepualy MOBBIIICHHYIO aTMOC(HEpPOCTOMKOCTh, TOHMKAIOT BO3ropae-
MOCTb, IPEOTBPAILAIOT CIUIIAHUE B PYJIOHAX, YIY4YllalOT BHEIIHUN BUJT KpoBiau. Ha Hik-
HIOIO TOBEPXHOCTh KPOBEJIBHOTO U 00€ MOBEPXHOCTH MOJKIAJOYHOTIO pyOeponaa HAHOCAT
MEJIKO3EPHUCTYIO WM MbUIEBUHYIO MOCHINKY, KOTOpas MPEeAOTBPALIAET CIMIIAHUE MaTe-
puaia B pyJOHax.

B 3aBHCHMMOCTH OT Ha3HAYEeHHS, BUIA MOCBHINKH JMLEBOH MOBEPXHOCTH U Map-
KM KpPOBeJbHOro kaprona pyoepoun aeasat Ha 14 mapok: PKK-500A; PKK-400A (b u
B); PKM-350b (B); PIIM u PIITI-300A (b u B); PKU-3505 (B). bykBa P B mapke
o3Hauaer — pyoOepoun; OykBbl K n II — KpoBeibHBIH WK NMOAKJIAN0YHBIA. TpeTbn
OykBbl K, M, I, U — BuUI MOCBHINKHA — KPYIMHO3EPHUCTAS], MEJIKO3E€PHUCTAS, NbLIe-
BH/IHAS, YelIyd4aTas, a YUCJIa nocJje OyKBbI 03HAYAIOT MapKy KapTOHA.

JU1st BEpXHETO CJIOSl CKaTHBIX U MOJIOTUX KPOBEJIb PEKOMEHAYETCSl IPUMEHATH pyoOe-
poun mapok PKK, PKM, PKY kak Ha rops4yei, Tak ¥ Ha XOJIOAHON MacTUKax, a s MOJ-
KJIago4HbIX cinoeB — mapok PIIM wm PIIII, kOTOpBI MHOTAA MCHOJIB3YIOT TaKXKeE IS
OKJIEEUHOU TMAPOU3OISALIUM.

Jlns palioHOB ¢ HU3KOM TeMIepaTypol SKCIUTyaTalldd BhIpabATHIBAIOT pydepouo ¢
anacmudHbiM nokposuwvim cioem (POM-350) myrem momudukanuyd mMOKpOBHOTO OHUTyMa
CHeIUaIbHBIMU MOJMMEPAMH WU MPUMEHEHUEM PE3MHOOUTYMHOTO BSDKYIIETO. DTOT Py-
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O6epous 00a7aeT MOBBIMICHHON MPOYHOCTHIO, TIOTOA0- U TPEIIUHOCTOMKOCTHIO MPU OTPH-
LATEJbHBIX TEMIIEpATypax.

OcBoeHO TIPOU3BOJICTBO TaK HA3BIBAEMOI'O HANIABIAEMO20 pydepoudd, KOTOPhIN B
OTJIMYUE OT OOBIYHOTO MMEET OoJiee TOJNCThIN MOKPOBHBIHN cioit (0,6,..2 MM) ¢ 00enx cTo-
POH U3 TyromuiaBkoro ouryma. Takoil pyOepou HakJIEWBAIOT PACIUIABICHHEM HUKHETO
MOKPOBHOI'O CJIOS TUIAMEHEM TOpEIKH WIM APYTMMH cpelcTBaMu HarpeBa. [Ipu sTom He
TpeOyeTcss KpOBEIbHON MAaCTHUKH, 00ECTIEUMBACTCS TIOBBINICHUE MPOW3BOAUTECIIBHOCTH U
yIy4YlIEHUE YCJIOBUM TpyJa MPU MPOU3BOJICTBE KPOBEIBHBIX Pa0OT, CHUXKAETCA CTOU-
MOCTb yCTPOMCTBA KPOBIIH.

Tonv KposenbHblli NOKPOSHBIL SIBIAETCA MaTepUaloM, aHAJIOTMYHBIM pyOepouay,
HO JIJISL €r0 TOJYUYEHHs] KPOBEIbHBIN KapTOH MPOMUTHIBAIOT U MOKPHIBAIOT HE OUTYMOM, a
KaMEHHOYTOJBHBIM JIETTEM M Ha IOBEPXHOCTh HAHOCAT CJIOM MHUHEPATbHOW IOCHITIKU
(KpymHO3epHUCTON WM TecouHoi). Tosb ¢ kpymHOo3epHUCTOM mochinkoi (Mapok TKK-
350, TKK-400) mokpsIT ¢ 00eruX CTOPOH JEIrTeM ¢ 00Jiee BLICOKON TeMIepaTypol pa3Mmsr-
YEHUSI, YeM JIETOTh, KOTOPHIM IMPOMHUTAaHa €r0 OCHOBAa — KpPOBENbHBIN KapToH. OH Oolee
JOJITOBEUYEH, YeM TOJIb ¢ recouHoi nmoceimkoi (Mapok TKII-350, TKTI-400), y koToporo
MPONMUTOYHBIA M MOKPOBHBIN CIIOM M3 OJUHAKOBBIX JETTENPOAYKTOB. VX MOXHO mpume-
HSATbH JIJI1 BEPXHETO U HHXKHETO CIIOEB KPOBEIBHOTO KOBPA MOJIOTUX U MJIOCKUX KPOBEJb Ha
rOpsSiYMX JIETTEBBIX MacTUKaX. ToJib MEHee JOJTOBEYEH, YeM pyOepou, Tak KaK JIETTEBbIC
BSDKYIIME «CTaperoT» ObICTpee, yeM OMTYMHbIE, HO Oojiee OMOCTOEK U JemieBie pyoepo-
uja.

PynoHHBbIEe MOKPOBHBIE MaTEePHAJIbI.

DTU MaTepualibl U3TOTOBIISIIOT HE HA KapTOHE, a Ha OoJiee MPOYHOU U HE MoJBepra-
IOIIENCS THUEHUIO OCHOBE — CTEKJIOTKAHU, CTEKJIOBOMJIOKE, METAJIMYECKON (osbre u T.
I.; K HUIM OTHOCSITCSl CTEKJIOPYOepou 1, KPOBEIbHBIN CTEKIOBOIIOK (CTEKION30JT), THIPO-
CTEKJIOM30JI KPOBEIbHBIN U MOJKIAIOUYHbIN, (POTBTOU30II.

Cmexnopybepoud u cmexiousos W3rOTOBJISIOT MyTEM JBYCTOPOHHETO HaHECEHUS
TYTOIUIABKOTO, OMOCTOMKOTO OUTYMHOTO, PE3MHOOUTYMHOTO WJIH OUTYMHO-TIOTUMEPHOTO
BSDKYILETO Ha CTEKJIOBOJIOKHUCTYIO OCHOBY. [Ipy 3TOM TOJNIIMHA CIOSI BSXKYILIETO MPEBBI-
[IAeT TOJIIMHY CTEKJIOOCHOBBL. OOpa3yromuecs: MOKPOBHBIE IJIEHKH W3 OPraHUYECKHX
BSDKYILUX TOKPBIBAIOT CIUIONIHBIM CJIO€M TOCHINKU (KPYMHO3EPHUCTOU, YelIyluaTou,
MEJIKO3EPHUCTOM). DTH MaTepHalibl 0oJiee JOJTOBEYHbI, YeM pyOepous u Tonib. VX mpu-
MEHSIIOT JJIsi TIOKPBITUST MHOTOCJIOMHBIX TIJIOCKUX BOJIOHAJIMBHBIX KPOBEJb, OKJICCUHOU
TUAPO- U TAPOU3OJISAIINU, YKIIAIbIBasI- HA TOPSYUX U XOJIOHBIX OMTYMHBIX MaCTHKAX.

T'uopocmexnouzon — KpOBEJIbHBIM M MOJAKIAJA0YHBIA — MPEICTABISET COOON IMO-
JOTHUILA JIMHOM 3...10 M, mupuHOM 10 1 M, TONKUHON 4...6 MM, U3TOTOBJICHHBIEC TTyTEM
MOKPBITUSA C 00EMX CTOPOH MPEABAPUTEIHHO MPOMUTAHHOW CTEKJIOTKAHU CIIOEM OUTyMa
WIN THAPOU3OJISIIMOHHON acPanbTOBOM MAacTHKU. VX MPUMEHSIOT JUIisl yCTPONCTBA KPO-
BEJIbHBIX KOBPOB IIJIOCKMX KPOBEJb, & MOAKIAJOYHBIA THAPOCTEKION30]1 — B KaueCTBE
OJIHOTO U3 CJIO€B TUPOU3O0JISIIIUU JKEJIe300€TOHHBIX OTAEIOK TYHHENEH METPOMOIUTEHA U
JIPYTUX UHKEHEPHBIX COOPYKEHUH.

Cmexnobum — HOBBIUA PYJIOHHBIN MaTepua, MPeACTaBIAIONUNA cCOO0M CTEKIIOCET-
KY, MOKPBITYI0 OUTYMHO-PE3UHOBOM MACTUKOM € TOJIIMHONW MOKPOBHOTO CJIOS 10 4 MM.
[TpumMeHsIOT U151 yIUIIOTHEHUS IIBOB U MEPEKPBITUS TPEUIMH MyTEM MPUKICUBAHUS C pa3o-
IPEBOM OTHEBBIMU (popcyHKaMU. Dobeou30 COCTOUT U3 TOHKOW pUQICHONU WK TIaaKOU
amoMuHueBOU (oiabru ToamuHou 0,08...0,3 MM, TOKPBITOM C OJTHOM CTOPOHBI 3AITUTHBIM
OUTYMHO-PE3UHOBBIM BSKYIIUM ToumuHo# 0,8...4 mm. Tonmubua $onabru U 3amMTHOTO
CJIOA  3aBHCHUT OT Ha3HaueHus (oabrousoia u Kiacca coopyxeHuit. [l mpenoxpane-
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HUS IOKPOBHOTO ¢JI0s1 (DOTbron30ia Ha HErO MHOT/IA HAHOCSAT TIOJUMEPHYIO IUICHKY.
@DoIbron30J1 OTINYAETCS BHICOKOM MPOYHOCTHIO HAa pa3pblB, TMOKOCTHIO, BOJAOHETIPOHUIIA-
€MOCThI0O W J0JTOBEYHOCTHIO. He TpeOyeT yxoaa B Te€ueHHEe BCETo Mepruoia dKCITyara-
. [IpuMeHsroT Qoabron3oi A yCTPOMCTBA KPOBEIb U MAPO-TUIPOU3OJISIIUA OTBET-
CTBEHHBIX 3JIaHUU U COOPYKEHUM, TEPMETU3aLMU CTHIKOB TaHese. biiarogaps orpaxa-
TEIHHOU CITOCOOHOCTH (DOTBIHM KPOBJIM M3 ATOTO MaTepuaia Ha COJHIIC HArpEeBalOTCs 3Ha-
YUTEIHLHO MEHBIIIE, YEM aHAJIIOTUYHBIE KPOBJIM YEPHOTO IIBETA.

QDonveonepeamur CO30AaH U1 TUAPOW3OSLMOHHOW 3aIMTHI  TEIIOW3OJISIUN
Hapy>KHbIX TPyOOIPOBOJIOB. DTO JIBYXCIOWHBIN PYJOHHBIA Marepuan U3 TOHKOW pudiie-
HOM (POJIBTH U HAKJIICEHHOTO Ha Hee CHelUalbHbIM OUTYMHBIM BSDKYIIUM TepramuHa. Ta-
KOW MaTepuall UMEET MO CPaAaBHEHUIO ¢ (DOJBrOM30JI0M MOBBIIICHHYIO KECTKOCTb, YTO JIe-
JaeT ero 0osiee yJI0OHBIM IIPU MOHTaXKE M IKCILTyaTallUH.

Memannouson coctout u3 amomuHueBo Qonbru Tommuuon 0,05 u 0,1 MM, mo-
KPBITOM ¢ 00€UX CTOPOH OUTYMHON MAaCTHUKOW. ITOT BOJOHENPOHUIIAEMBIM U JOJITOBEY-
HBI MaTepual UMEET BHICOKYIO MPOYHOCTh Ha Pa3phbIB U XOPOIIyto TuOKkocTh. Ero npume-
HSIOT JJISl OKJIEEUHOU TUIPOU30JISILIUU MTOJJ3EMHBIX COOPYKEHUI.

BecnokpoBHbIE pyJIOHHbIE MATePHAJIBI HA OCHOBE.

Marepuaiibl 3TOi rpyINIbl HMEIOT OCHOBY B BHJIE KPOBEJIBHOI'O KapTOHA (mepra-
MUH U TOJb OECIOKPOBHBIN) UM acOECTOBOTO KapToHa (TUAPOU30JI), HO HE MUMEIOT IO-
KPOBHOTO CJIOSl © MUHEPAIbHOMN MOCBHITNKH.

[Ipu nponuTke KPOBEIBHOIO KapTOHA HEPTAHBIM OUTYMOM MOJIyHalOT nepaa-
mun Mapok [1-300 u I1-350, a mpu nponuTKe AETTENPOAYKTAMU — OeCnoKpOBHbIll TOJh
Mapok TT-300 u TT-350 (Tosbs THAPOU3OIAIMOHHBIN). [IepraMuH UCTIONIB3YIOT B KAU€CTBE
MOJIKJIAJIOYHOTO CII0s TT0JT pyOepou 1, a TakKe MpU yCTPOUCTBE MAPOU3OIISINH, YKIIaIbIBas
HA ropAYMX OUTYMHBIX MacTHKax. Tonb OecrmokpoBHbI Mapok TI' mpemHazHaueH ais
KPOBEJIb KaK MOAKJIAJI0YHbIA MaTEPUAIT O/ TOJIb C KPYITHO3EPHUCTOM MOCHIIIKOM B MHOTO-
CJIOMHBIX IJIOCKUX KPOBJSAX M JUIsl APOU3OISALMU, A TAKXKE NIl OKJIEEUHOW THUIPOU30JIs-
UM HaJ GyHIaMEHTaMH U JPYTHX IeNiel ¢ YKIIAIKON Ha TOPSIUMX JIeTTeBbIX MACTHUKAX.

B cudpouszone ocnoBa — acOGecTOBBII KapTOH, MPOMUTAH HEPTSIHBIM OKUCICHHBIM
outymoM. [1o pu3nko-MexaHUYECKUM CBOMCTBAM ruApon30i ObiBaeT AByX Mapok ['M-1" u
I'"-K- Jly4mue mokasaTeny 1o BOJOHENPOHUIIAEMOCTH, BOJOHACHIILICHUIO U IPOYHOCTH Y
mapku ['U-I'. Tunpouson Gosiee A0JTrOBEYEH, YeM PYJIOHHBIE MaTepuUalibl HA OOBIYHOM
KpOBEJIBHOM KapToHe. OH HalleNl MHUPOKOe MPUMEHEHHUE IS OKJIIEEUHOW TMAPOU30JISIUN
B MOA3EMHBIX COOPYKEHUAX, MHOTOCIOMHBIX IUIOCKUX KPOBJIAX, JJISI IPOTUBOKOPPO3UOH-
HBIX TOKPBITUI METAJUTMUYECKUX TPYOOIPOBOIOB.

Be3ocHoOBHBIE PYJIOHHBIE MAaTEPHAJIBI.

DTH MaTepHuaibl MOTYT OBITh PE3MHOOMTYMHBIMH M PE3WHOICTTECBHIMHU, OUTYMHO-
WIH JETTEeTIOIMMEPHBIMA, TYAPOKAMOBBIMUA U TyApOKaMomoJmMepHbIMU. OHHM 00JaaroT
CIOCOOHOCTBIO K OOJIBIINM IJIACTHYECKUM JeopManusM, He pa3pbIBAlOTCA U HE OTACIS-
FOTCSl OT OCHOBAHMS JJaXe MPHU 3HAYUTEIBHBIX AehOpMallUSIX U30IUPYEMbIX KOHCTPYKIIUH.
Haunbonpliee npuMeHeHre NOMYyYWIN PE3UHOOUTYMHBIE PYJIOHHBIE MaTepUaibl — OpU30I1
1 OCOOCHHO H30JI.

Pynounwiii u301 M3roTOBISIOT METOJIOM BaJIbIIEBAHUS M TTOCIEAYIOIIErO KajlaH IpH-
POBaHMS CMECH PE3MHOOMTYMHOTO BSDKYIIET0, aCOECTOBBIX BOJIOKOH, IIacTU(UKaTopa u
AHTHUCENTHKA U JPYTUX 100aBOK, B Buje moysoTHUI mupuHor 800 u 1000 MM, TONIIMHON
2 MM, KOTOPbIE CBEPTBIBAIOT B PyJIOHBI Iomansio 10 M2, OH 001aaeT He3HAYNTETEHBIM
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BOJIOIOIJIOLIEHUEM, JIACTUYECH JAaXe MPU OTPULIATEIIbHBIX TEMIIEPATYPAX, THHUIOCTOEK U
noJiropedeH. V301 MpUMEHSIOT AJ1s1 OKJIEEYHOU THAPOU30JIAIUU (PYHIAMEHTOB, MO/IBAJIOB,
0acceifHOB, pe3epByapoOB, AHTUKOPPO3UOHHOM 3aIUTHI TPYOOIIPOBOJOB, sl  MOKPBITHS
MOJIOTHX M IJIOCKUX  KpoBelb. [IpukienBaroT U301 ropsyumM OUTYMOM WM OUTYMHOM
MAaCTUKOU U30JL.

bpuzon — pynoHHbIM O€30CHOBHBIN THAPOU3O0JISIIMOHHBIN MaTepHrall, KOTOPbIA 13-
TOTOBJISIIOT TaK e, KaK U M30JI, HO UCIIOJIb3YIOT CMECh, COCTOSIIYIO U3 HePTSIHOTO OUTY-
Ma, pe3MHOBOM KPOIIKU, acOecTa U miactTudukaropa. ITOT MaTeprai 3JIaCTUUYEH, CTOCK K
HEKOTOPBIM arpeCCUBHBIM CpeAaM, MOroJ0CTOCK, THUIOCTOEK. bpu30iIoM 3aluIaT OT
KOPPO3UH METATMYECKUE TPyOONPOBOJABI U TOA3EMHBIE COOPYKEHHUS OT BO3JEHCTBUS
TPYHTOBBIX BOJI.

O0Ma3o4HbIe MaTepuaJIbl (MACTUKH, SMYJIBCUU U TIACTHI).

Nx mcnonb3yroT A NPUKIEUBAHUS U CKJICUBAHUS PYJIOHHBIX KPOBEIbHBIX U THJI-
POM3OJIAIIMOHHBIX MaTepUaJIOB, YCTPOMCTBA OE3PYJIOHHBIX KpPOBEIb, THAPOU3OISIIIUN U
JPYTUX LEJEH.

Macmukamu Ha3bIBAIOT UCKYCCTBEHHBIE MJIACTUYHBIE CMECH, TTOIyYaeMble CMeEIlIe-
HUEM OPraHUYECKUX BSIKYIIMX C MUHEPAIbHBIMU (MHOT' /1A OPraHUYECKUMU ) HAITOTHUTES -
MU U 100aBKamMu (TUIaCTU(DHUIUPYIONUMHA, YTUIOTHSIOMIUMH, aHTUCETITUPYIOIINMU U JIP.).

[To 6uoy ssacyujeco Mmarepuana MacTUKH pa3JeisioT HA Oumymmbsle, 0ecmesbie, pe-
3UHOOUMYMHbLE, OUMYMHO- UL OeemenoiUMepPHble, 2YOPOKAMO8ble U JIP.

[To cnocoby uzeomosnenus u npumeneHus pa3nuuarOT MACTUKU ropsune, MPUMEHS-
eMble ¢ TpeaBapuTeabHbIM nojgorpeBoM (10 160-180 °C — OGuTyMHBIE U PE3UHOOUTYM-
Hble MacTUKH U 710 130-150 °C — pgerteBbie U ryApOKaMOBBIC), U X0100Hble, UCTIOIb3Ye-
Mble 0€3 MoJorpeBa MpH TeMIIepaType OKpY>Karoliero Bo3ayxa Beiie 5°C u mogorpeBoM
10 60-70°C — npu 6oJiee HU3KUX TeMIepaTypax.

Hanonnumenu, BBOIUMbIE B MACTUKU JIJIs1 TIOBBIIICHUS! TEIUIOCTOMKOCTH U YMEHb-
HIEHUS XPYNKOCTH (TIPU MOHMKEHHBIX TEMIIEpaTypax), a TaK¥Ke JJI1 COKpaIIeHUs pacxoaa
BSDKYILIETO, PA3ACTSIOT HA NbliegUOHble, 8OIOKHUCTbIE U KOMOUHUPOBaHHble (CMECH TIbLIe-
BUJIHOTO W BOJIOKHHUCTOrO HamojHutenen). [IbUieBUaHbBIN HAMOJHUTENIb B BHUJAE TOHKO-
MOJIOTOTO TOPOIIKAa H3rOTOBJISIIOT M3 WM3BECTHSKA, MpaMopa, KBaplia, Meja, J10JIOMUTA,
KUpIHYa, TallbKa, Tpernesa, 30Jbl MUHEPAJbHBIX BHUJIOB TOIUIMBA U T. M. BOJIOKHUCTHIM
HAIOJTHUTEJIEM MOET OBbITh acOeCTOBasi MbLIb, KOPOTKOBOJIOKHUCTHIE acOECT WU MHHe-
pajbHas BaTa u JIp.

l'opauue macmuku NOAPA3NEIAIOT HA KPOBEJIbHbIEC (IPUKIECUBAIOIINE), KPOBEIbHO-
2UOPOUONAYUOHHBLE U 2UOPOUZONAYUOHHBLE ACPATbMOBbIe.

Kposenvuvie macmuxku MOTYT OBITb OUTYMHBIMH, JIETTEBBIMHU, PE3UHO-OUTYMHBIMU
U TyJIpokaMoBbIMU. Kax 0¥l MacTUKe NPUCBOEHO YCIOBHOE 00O3HaueHHe (Mapka), O3Ha-
qarolee Ha3BaHUE MACTUKHM U €€ TeIJIOCTOMKOCTh MacTHKU OMTYMHBIC KPOBEIBHBIE TO-
psauune paznensitoT Ha Mapku MBK-T-55, 65, 75, 85, 100; nerreBsie —Ha mapku MJIK-T"-
50, 60, 70; pesunoobuTymMHsie — Ha Mmapku MBP-65, 75, 90, 100 u ryagpokamoBbie — MI -
I'-70. Hudpa B Mapke MacTUKHU XapakTepusyer ee TernoctoikocTh (B °C). KpoBenbHbie
MACTUKH UCIOJIB3YIOT JUIsl CKJICMBAHUS PYJIOHHBIX MaTEpPHAJIOB MPHU YCTPONUCTBE MHOIO-
CJIOMHBIX KPOBEJIb U TUIPOU3OJISAIINUH.

Kposenvro-2uopousonsayuonusvie macmuxku MOTYT OBITh TYJIPOKaMO-TIOJTUMEPHbBIE U
pe3nHOOuTYMHbIE. Takue MacTUKU 1O CPABHEHMIO C TOPSYMMHU OUTYMHBIMH U JIETTEBBHIMU
MacCTUKaMH 00JIaJJal0T MOBBIIIEHHOW 3JIaCTUYHOCTHIO, THOKOCTHI0O M1 MOPO30CTOHKOCTHIO.
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Wx ucnonb3yroT 1uist yCTpOHCTBa O€3pyIOHHBIX KPOBEJb, THAPOU3OIISALINY, a TAK)KE B Ka-
YeCcTBE MPUKIICUBAIOIIETO MaTepuaa.

T'uopouzonayuonnsie acgaibmosvle Macmuku COCTOIAT B OCHOBHOM U3 He(TSIHOTO
OuTyMa U MUHEpaJIbHOTO HamoiHuTeNs. VX BeimyckaroT Tpex kareropwii (1, 2, 3), paznu-
YAIOIIUXCS 10 TEIUIOCTOUKOCTH OT 90... ... 105 no 60...70°C. Takue MacTUKU MpeaHa3HA-
YeHbI JUIsl YCTPOICTBA JIUTOM U IITYKATYpPHOM U30JISLUH, a TAKXKE I U3TOTOBJICHHS ac-
(anbTOBBIX MaTepUaIOB U U3ACIUN (HapUMep, IUINT).

Bce ropsune mactuku npu temmepatype 18+2°C noikHbBI OBITH OJHOPOJIHBIMH,
TBEPABIMHU U HE COJEPKATh YACTHIL] HAMOJIHUTEIS, HE TOKPBITHIX cBA3yromuMm. [Ipu pado-
YUX TEeMIIepaTypax MACTHKHU JOJHKHBI JIETKO PACTEKaThCs HA POBHOM MOBEPXHOCTH CIOEM
710 2 MM, a MPU 3aTBEPJIEBAHUU J1aBaTh MPOYHOE KJIEEBOE COETUHEHHE.

XonooHnvle macmuky TPUTOTOBISIOT MyTeM pa30aBiieHUs OUTYMHOIro, OUTYMHO-
PE3MHOBOTO, TYJIPOKAMOBOTO BSDKYIIETO PACTBOPUTEIEM M J00aBJICHUEM B 3Ty CMECh
HATOJIHUTENS U, €CJIM TpeOyeTcsl, CelMalIbHbIX J00aBOK (TuIacTU(UKATOpa, aHTUCENTUKA
u ap.). PazbaButensMu J1sl HOMyUYEHUS XOJOIHBIX MAaCTUK CIIY’KaT KHUJIKHE OPraHUYECKUe
BEIIECTBA, KOTOPBIE JENIAT Ha JieTyune (OCH3UH, JTUTPOUH, yaT-CIUPUT, KEPOCHH, 3€JIEHOE
Maclio) 1 HeneTyune (HeTsaHble Maciia, Ma3yT, MacasHbIA TYIpOH, KUJIKUE He(TsHbIe Ou-
TYMBI U T. I1.).

X0JOJHBIE MACTUKH MPUMEHSIOT JUIsl CKIIEMBAHUS PYJIOHHBIX KPOBEJIBHBIX MaTEpH-
aJoB, JJIA YCTPOMCTBA TMAPO- U MAPOU3OJALMU. ['yapokaMoBble U OCOOEHHO OUTYMHO-
PE3UHO-BbIE XOJOJIHbIE MAacCTUKHU OOecredyuBaroT 0oJiee BBICOKOE KAaueCTBO CKIIEHKH py-
JIOHHBIX MAaTEpPHAIIOB M THAPOU3OJISIIIUOHHBIX MOKPBITUIA HAa HUX, YeM OUTYMHBIE XOJIO-
HbIE MACTHUKHU.

BcnenctBue coxpaneHus MIaCTUYHOCTH XOJIOJHBIMU MAacTUKaMHU, JakKe MPU MOHU-
KEHHBIX TeMIIepaTypax, CIOM U3 HUX TOHBIIE, YEM M3 TOPSAYUX MACTHUK, UYTO IMO3BOJISET
COKpaTuTh pacxoa Outyma. Kpome TOro, mpuMeHeHHE XOJOJHBIX MACTHUK I103BOJISIET
YAJUHUTH CE30H KPOBEJIbHBIX paOOT U YIYUIIUTh YCIOBUS TpyAa pabouuXx.

MacTuku Bcex BUIOB HEOOXOAMMO XPaHUTh B 3aKPBITHIX CKJIaJaX B CHEIHATbHOM
repMeTHYeCKOr ynakoBke. [Ipu OMM3KUX pacCTOSIHUSAX OT MECTa U3rOTOBJIEHUS 10 MECTa
UCII0JIb30BAaHUSI MACTUKHU U AMYJIbCUH TPAHCIIOPTUPYIOT B CHEIUAIBHO MPUCITOCOOIEHHBIX
MallMHaxX — aBTOTYAPOHATOpax, B APYIHX CIydasx UX JOCTABJISIOT B XOJOJHOM BHUIE B
3aKpBITOH Tape, 3alMIIEHHBIMH OT YBJIAKHEHHS U BO3EUCTBUS COJTHEUHBIX JIyUeH.

I'epMeTn3upyomue Mmarepuabl (repMEeTHKH) HA OCHOBE OMTYMOB.

CrpoutenbHble TEpMETUKA B OCHOBHOM IIPEIHA3HAYAOTCS Il T€PMETU3ALMM CThI-
KOB HApY’>KHBIX CTEHOBBIX NaHeled M OJIOKOB, yCaJOYHBIX U TEMIIEPAaTypHBIX IIBOB B
CTPOMUTENBHBIX KOHCTPYKIMSIX. ['epMeTH3upyronme MaTepuaibl JOJKHbI ObITh BJIaro-, rna-
pPO- U ra30HENIPOHULAEMBIMH, TEILUIO- U MOPO3OCTOMKMMU U HE JOJDKHBI U3MEHATH CBOMX
CBOWCTB B TE€UYEHUE BCETO BPEMEHM JKCIUTyaTalluH 37aHui. TakuM TpeOOBaHUSAM MOTYT
YAOBJIETBOPATH KaK CIEIHAIBHBIE MACTUKH, TaK U DJIACTUYHBIC NMPOKIIAIKHU, U3TOTOBIISAE-
MbI€ HAa OCHOBE CTOMKHUX MOJUMEPOB. 3/1€Ch OCTAHOBUMCS TOJBKO Ha F€pMETHKAx, U3ro-
TOBJISIEMBIX C TPUMEHEHUEM OUTYMOB.

B HOMEHKIIaType repMeTU3UPYIOMINX MAaTEpUaIOB Pa3jndarOT TPUA TPYMIbL: BYJIKa-
HUBHUPYIOLIMECS MAaCThl, MACTOAJACTUYHbIE MACTHKM W NPOQPUIbHBIE 3JACTUYHBIE IMPO-
KJIaaKd. ['epMeTHuKH, M3roToBIsiEMble HA OCHOBE OMUTYMOB U IIMPOKO NPUMEHSEMbIE B
CTPOUTEIBCTBE, BBITYCKAIOT B BUAEC MAaCTUKH «H30J ['-M» M 3J1aCTHYHBIX NMPOKIALOK —
IOPOMU30J1.
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Macmuxy «uzon I'-My» M3roTOBISIOT Ha OCHOBE PE3MHO-OMTYMHOTO BSKYIIETO C
N00aBJIEHUEM BBICOKOMOJIEKYJIIPHOTO TMOJUMU300yTHIIEHa, 00ECIEeYUBAIOIIETO 3JacTUY-
HOCTh JakK€ IIPHU OTPULIATETBHBIX TeMIeparypax, KaHu(OIu, KyMapoBOil CMOJIbI, KOPOT-
KOBOJIOKHUCTOTO acOecTa M aHTHUCENTHKA. Takylo MAacTUKy MPUMEHSIOT KaK B ropsueM
Buje (80-100 °C), Tak ¥ B XOJIOJHOM COCTOSIHUM C J00aBKOM pa3daButens (OeH3MHA, JTUT-
pOMHA, 3€JIEHOr0 Maciia M Jip.), BBOJS €€ B CTHIKM METOJIOM IIMNPUIIEBAHUS C MTOMOIIbIO
CKaToro BO3/ayXa.

Ilopou3on BBITYCKAIOT B BUJIE€ 3JACTUYHBIX MOPUCTHIX MOJIOC MPSMOYTOJIBHOIO Ce-
yeHusa 30 x 30 u 40 x 40 MM —u1s repMETHU3alMN TOPU3OHTAIBHBIX CTBIKOB IMAHEIEN U B
BUJIE€ KIyTOB nuameTpoM 10...60 MM — 11 repMeTH3alny BEPTUKAIBHBIX CTBIKOB. Ero
U3TOTOBJISIIOT TYTEM BYJIKAHU3AIMKM TAa30HAMOJIHEHHONW pEe3uHbI, MOJIU(PUIIMPOBAHHON
HeTsHBIMU qUucTULIATaMU. [lopon3on Mapku M umMeeT Ha MOBEPXHOCTH HE3AKPBITHIC 11O-
pPbl ¥ IPUMEHSETCS TOJIBKO IOCIE €r0 MOKPBITHS XOJOAHON MACTHUKOW M30J1, 3aKPBIBAIO-
et mopel. [Toponzon mapku I1 umMeeT Ha MOBEPXHOCTH 3AIUTHYIO 000JIOUKY, YTO MO3BO-
JISIET UCIOJIb30BaTh ATOT MaTepual Jjisi repMeTu3anuu 6e3 Mactuku. [loponson coxpanser
5IaCTUYHOCTH B IIMPOKOM TEMIIEPATYPHOM auanaszoHe ot + 80 mo — 50 °C. Jlns npunanus
MOPOU30JIy TEPMETUZUPYIOIINX CBOICTB IMEpe]l YyCTAHOBKOM B IIOB €r0 CKUMAKOT (MapKu
M -na 30-50 %, mapku Il — Ha 15-25 % oT nepBoHaYaILHOTO 00BEMA).

KpoBenbHbie MaTepuaibl MpeHa3HAYEHBI JJI1 YCTPONCTBA BEPXHETO AJIEMEHTA IO0-
KPBITUSL — KPOBIIU, IPEAOXPAHSAIONIEH 3/JaHUe OT MPOHUKHOBEHUSI aTMOC(EPHBIX OCAIKOB.
B mponecce skcrtyaranuu KpoBJIM MaTepuabl, U3 KOTOPBIX OHA M3rOTOBJIEHA, MHOTO-
KpPaTHO MOJIBEPraroTCs YBIAKHEHUIO U BHICYIIMBAHUIO, 3aMOPAKUBAHUIO U OTTAUBAHUIO B
BOJIOHACBILIEHHOM COCTOSIHUM, TEMIIEpaTypHbIM aeQopMalusM, BETPOBBIM HArpys3kam, a
TaKX€ BO3JICUCTBUIO MPSIMOIO COJIHEYHOI'O M3JyYEHHUS! U arpeCCUBHBIX IO OTHOIIECHUIO K
HEKOTOPBIM KPOBEJIBHBIM MaTepHUaliaM KUCIOpPOJa U 030HA BO3[yXa, OT YEro KPOBIS pa3-
pyiiaercs ObicTpee APYruX KOHCTPYKTUBHBIX SJIEMEHTOB 3/IaHUS.

[To dhbopme, pazmepam u GU3NIECKOMY COCTOSTHHIO KPOBEJIbHBIE MATEPUAIIbl MOYKHO
pa3ieNuTh Ha NSATh TPYIIMN:

- pyNoHHble — TIOJOTHUINA TIOMAALI0 oT 7 10 20 M2, MOCTaBIsEMbIE HA CTPOUTENb-
HYIO IUIOLIAAKY B PYJIOHAX;

- MacmuuHble — BSI3KUE KUAKOCTH, 00pa3yroUIye MOocjie HAaHECEHUsS Ha IMO-
BEPXHOCThH BOJIOHETIPOHHUIIAEMYIO TUICHKY U UCIIOIb3yeMbI€ JJISl TPOKJICUBAHUS PYJIOHHBIX
KPOBEJIbHBIX MAaTEPUAJIOB WJIM B KAUECTBE CAMOCTOSITEIbHBIX MaTEPUAJIOB IIPU YCTPOMCTBE
TaK Ha3bIBAEMbIX MACTUUHBIX OECHIOBHBIX (MACTUYHBIX) KPOBEJIb;

- wmyuHble — MEJNKOPa3MepHbIE IIEMEHTHI KpoBiH miomaasto ot 0,02 10 2 m? (ac-
OECTOLIEMEHTHbBIE BOJHUCTHIC JINCTHI U IUIUTKH, KepaMUYecKas, [IeMEeHTHO-TIecuaHas u Ou-
TyMHasl Yepenuiia v Jip.);

- Memannuyeckue — IACTBI MIomanso ot 1 1o 10 M? (IucroBas cTanb, METAILIOYE-
penuiia, TpoGUIMPOBaHHBIN HACTUI U JIP.);

- MembpanHbie — GoNbIIepa3MePHbIE TOJIOTHAILA IIomaab0 oT 50 10 500 M2
(MeMOpaHbl).

Pynonnsie xpoBelbHbIE MAaTEPUAIIBI KIACCU(PUUPYIOTCS MO CIAETYIOIIMM OCHOBHBIM
MpU3HAKaM:

- N0 HA3HAYeHUro —JJs1 OJTHOCIOMHOI0, BEPXHET0 WJIM HUXKHETO CIIOEB MHOTOCIIOM-
HOT'O BOJIOM3OJISIIIMOHHOTO KOBDA;

- N0 cmpyKkmype noJomua — Ha OCHOBHbIE U 0€30CHOBHBIE;

- N0 6uUdy OCHO8bl —Ha KAPTOHHOM OCHOBE; HA CTEKJISTHHOM OCHOBE; HA OCHOBE M3
MOJINMEPHBIX BOJIOKOH; HA KOMOMHUPOBAHHON OCHOBE;
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- 0 68Uy KOMIIOHEHTA NOKPOBHO20 COCMABA, AXCYWe20 UIU Mamepuania - OUTyM-
HbIe, OUTYMHO-TIOIMMEPHBIE, TTOJIUMEPHBIE;

- 10 8UOY 3aWUMHO20 C1051 — MATEPHUANbl C TTOCHINKON (KPYITHO3EPHUCTOU, YEIITYM-
4aTol, MEJIKO3EPHHUCTOM, MBIJIEBUIHOM; MaTepUalbl ¢ (POIBIOM.

Macmuunvie KpoeenbvHble Mamepuapl PEJCTABIAIOT COO0H KUIKOBI3KYIO OIHO-
POAHYIO MaccCy, KOTopas IMOCJI€ HAarHECEHUs Ha MOBEPXHOCTh U TBEPJCHUS MPEBpaIacTCs
B BoJOHETpHHUIIaeMoe TokphIiTHe. [0 cocTaBy MacTuku AensTcs Ha OUTyMHBIE, OUTYyMO-
NOJIMMEPHBIE U MOJUMEPHBIE. B cOCTaB MacTHK MOTYT BXOAUTH PAaCTBOPUTEIb, pa30aBu-
TE€JIb, HATIOJHUTEU U Pa3IuYHbIe 100aBKHU.

MactuuHble KpOBEIbHbIE MaTepHaIbl KIACCUPUIUPYIOTCS MO CIAETYIOIUM OCHOB-
HBIM IIPU3HAKAM:

- N0 Ha3HayeHuro — TMPUKIICUBAIOIINE, (IS TPUKICUBAHUS PYJIOHHBIX MATEPHAIIOB)
U JUIsl yCTPOMCTBA MACTUYHBIX KPOBEJIb;

- N0 BUOY OCHOBHO20 UCXOOHO20 KOMNOHeHma — OWTyMHBIE, OUTYMHO-
AMYJIbCHOHHBIE, OUTYMHO-PE3MHOBBIC, OUTYMHO-TIOJIUMEPHBIE, IIOJTUMEPHBIC U Op.,

- no 8udy pazbasumerisi — COJIEpKalIie BOJy, OpraHUUECKUE PACTBOPUTEIH, KUIKUE
opraHuveckue BemiecTBa (HedTsaHbIe Macia, )KUJIKkue HeTsHbIe OUTYMBI, TYJIPOH, Ma3yT);

- N0 Xapakmepy omeepicoenusi — OTBEPKIAEMbIE, B TOM UYUCJIE BYJKAHU3YIOLIUECS
(0JTHO- 1 MHOTOKOMIIOHEHTHBIE); HEOTBEPKAAEMBIE;

- no cnocoby npumenenuss — TOpsUHe (C IPEeIBAPUTEIBHBIM MOJOTPEBOM NEpPEN]
MPUMEHEHHUEM); XOJIOJHBbIE, HE TpeOyrolue MnojorpeBa (coaepkaiiue pacTBOPUTEIb U
AMYJIbCUOHHBIE).

IlImyunsie KposenvHbvle Mamepuaipl Pa3anyaroT:

- no mamepuany — KepaMuyeckue, acOeCTOLIEMEHTHbIE, [IEMEHTHO-TIECUaHbIe, MO-
JUMEpPHBIC U OUTYMHBIE;

- no ¢popme — BOJTHUCTHIC, TTA30BbIE, TNIOCKHE;

- N0 cnocody Kpenierus — TpUKIEUBaeMble, IPUBUHYNBaeMble U (WJIH) MpuOuBae-
MbIe (TBO3/ISIMH), C KOMOMHUPOBAHHBIM KperuieHneM (HampuMep, 4aCTHYHO MPUKIICHBae-
Masi OUTyMHasi Yepenuia);

- no eubxocmu - THOKHE U HETHOKHE.

MemOpaHHbIe KpogeenbHble Mamepuaivl — 3TO KPOBEIbHBIE CUCTEMBI, BKIIIOYAIO-
e B ce0s (Hapsiay ¢ COOCTBEHHO MeMOpaHaMu) OOJIbIIIOE KOJUYECTBO TOTOBBIX 3JIEMEH-
TOB, B TOM 4HUCJE (paCOHHBIE PJIEMEHTHI, IPEAHA3HAUCHHBIC MTPAKTUYECKU JJIsl YCTPOIMCTBA
JIOOBIX PUMBIKAHUM, €HJIOB U YTJIOB KPOBJIH U JP.

6. HOJIUMEPHBIE MATEPUAJIbI U U3JIEJINSA HA UX OCHOBE

IInacmuyeckumu maccamu Ha3bIBAIOT MATEPHUANIBI, COACPKAIINE B KAa4ECTBE BaXK-
Heillel COCTaBHON 4acTU BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS - MOJUMePbl U 001aaao-
M€ [UIACTUYHOCTBIO HA OIPENEICHHOM JTalle IIPOU3BOACTBA, KOTOPAs IOIHOCTHIO WIIN
YaCTUYHO TEPSIETCS MOCIE OTBEPKACHUS ITOJIMMEPA.

MonekynsipHas Macca BBICOKOMOJIEKYJISIPHBIX COEAMHEHNUN COCTOSIT U3 HECKOJIBKHAX
THICSY WJIM AK€ COTEH ThICAY aTOMOB. Yalle BCEro MakpoOMOJIEKYJIbl TAKUX COCIUHEHUN
IIOCTPOEHBI TyTEM MHOTOKPATHOT'O MIOBTOPEHHUS OTIEIBHBIX CTPYKTYPHBIX €IUHULL.

MonexynspHas Macca HU3KOMOJIEKYJISIPHBIX COEIMHEHUN OOBIYHO HE IMPEBBIIIACT
500. BemecTBa, HMEOLIME MPOMEKYTOYHBIE 3HAYECHUSI MOJIEKYJISIPHON MacChl, Ha3bIBAKOT
0U2oMepamu.
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[InacTmaccam, Kak W JpyruM MaTepHayiaMm, MPHUCYIIX MOJIOKHUTEIbHBIC U OTPHUIla-
TEJIbHBIE CBOWCTBA.

K nonoxxutenbHbIM CBOMCTBAM OTHOCSITCS: Majas IJIOTHOCTh, HEPEAKO COYEeTaIoIa-
SICSL C BBICOKOM IPOYHOCTh, CTOMKOCTh K Pa3JIMYHbIM arpeCCUBHBIM BO3JICUCTBUSIM BHEIII-
HEel cpefbl, pa3HooOpa3ue JEeKOPATUBHBIX CBOMCTB, JIETKOCTh MX TEXHOJOTUYECKON Tepe-
pabOTKH, YTO MO3BOJIACT MOJIYyYaTh U3JCIHS caMOl pa3HOoOpa3HoW (HOPMBI C TIOJTHOW 3a-
BOJICKOM TOTOBHOCTHIO. OHH SIBJISIFOTCS BBHICOKOMHIYCTPHAIBHBIM MATEPHAIIOM — HUX HC-
M0JIb30BAaHUE TIO3BOJISIET PE3KO COKPATHUTh CPOKH TIPOBEIEHUS CTPOHUTEIBHBIX padoT,
[TnacTmMacchl XOpOIIIO CBApUBAIOTCS M CKICUBAIOTCS MEXKTy COOOM M ¢ IPYTUMH MaTepHa-
JamMu (IpEeBECUHON, METAILJIOM U JP.).

BwmecTte ¢ Tem miacTMacchl He JTUIICHBI HEJIOCTATKOB. BOJBIIMHCTBO TIacTMACC TO-
prouYn B 00J1aal0T HU3KOM TEIUIOCTOMKOCTD. (IIpeae/ibHbIE pabodne TeMIepaTyphbl y MHO-
rux u3 Hux 100-150 °C, a HekoTopble HAYMHAIOT pa3Msrdatbes yxe npu 60-80 °C.

JliutensHOEe BO3/IEHCTBUE COJMHEYHBIX JyuYel, MOBBIIIEHHONW TeMIIepaTyphl B coye-
TaHUU C KHUCIOPOJOM BO3/lyXa MPHUBOJUT K CTAPEHHUIO IJIACTMACC, T.€. MOTEPEe UMHU IKC-
TUTyaTallMOHHBIX CBOMCTB, a B PSI/I€ CIIy4aeB — U UX Pa3pyIICHHIO.

[TmacTmMacchl 0OBIYHO MOTYUYAIOT U3 CBA3YIOIIETO BEMIECTBA M HATIOJTHUTEISI, BBOJIS B
COCTaB MCXOJTHOM MAacCChl T€ WM WHBIC CIICIUATbHBIC T00aBKH — TUIACTU(PUKATOPHI, OTBEP-
JUTENH, CTA0MITH3aTOPHI M KPACUTEIIH.

Csazyrowum eujecmeom B IMIACTMACCAX CIIYKAT pa3IMYHbIE MOJUMEPBl — CUHTETH-
YECKHUE CMOJIbI M KayYyKH, TPOU3BOIHBIC IIEJUTOI03bI. VICXOAHBIMU MaTepuagaMu IS T10-
JTy4YEHUs TIOJIMMEPOB SIBISIFOTCS TMPHUPOAHBIA Ta3 U TaK HA3bIBaGMBIH «ITOMYTHBIN» Ta3,
COMPOBOXKIAIOMIMKI BbIX0JIbI HePTH. B razoo0pa3HbIX mpoayKkTax nepepaboTku HedTH Co-
JIepKaTcs STUJICH, MPONUJIEH U JIp. Ta3bl, NepepadaTbiBacMble HA MPEANPUATHIX B MOJH-
MEPBHI.

ChIpbeM 17151 TIOTUMEPOB CITYKUT TaK)K€ KaMEHHOYTOJIbHBIN JIETOTh, MOJy4YaeMbIii
IPY KOKCOBAHUU YTIISl U coJiep Kaiiuii PeHoI U Ap. KOMITOHEHTHI.

B mpou3BoACTBE CHHTETUYECKUX MAaTEPUATIOB MPUMEHSIOT TAK)KE a30T, KUCIOPO/I,
BOJY Y PSiT JIp. IIUPOKO PACIPOCTPAHEHHBIX BEIECTB.

Hanoanumenu npenctaBistoT co00il pa3HOOOpa3HbIE HEOPTAHUUYECKUE WU OpraHu-
YEeCKHEe MOPOIITKA U BOJOKHA. B BHJIe HAMOJHUTENEH CIOUCTHIX MJIACTMACC MIHUPOKO MPH-
MEHSIOT Takke OyMary, TKaHH, JPEBECHBIN IITOH U Jp. JINCTOBbIE MaTepuaibl. HamomHu-
TEIW HE TOJIBKO YMEHBIIAIOT MOTPEOHOCTh B JIOPOTOM IMOJUMEPE, HO M YIYUIIAIOT DS
CBOMCTB IIJTACTMACC — TOBBIMIAIOT TEIUIOCTOMKOCTD, a BOJIOKHUCTHIE U JIMCTOBBIC HAITOTHH-
TEJIW CUJIBHO MOBBILIAIOT COMTPOTUBIIEHUE PACTSIKEHUIO U U3TUOY.

IInacmughuxamopsr — 3TO BeUIECTBA, JA00aBIsiEMble K MOJUMEPY ISl MOBBIIICHUS
€ro AJIaCTUYHOCTU U YMEHBIIIEHUS XPYNKOCTH. B kadecTBe miacTuukaTropoB MPpUMEHSIOT
HEKOTOPbIE HU3KOMOJIEKYJISIPHBIC BHICOKOKHITSIINE KUIKOCTH (TJIUIIEPUH, TUOKTUI(TANIAT
u Jp.).

Omeepoumenu BBOJAT B COCTaB IUIACTMACC 71l YCKOPEHHS UX OTBEPKICHUSI.

Cmabunuzamopsi ciocOOCTBYIOT COXPAHEHHUIO CTPYKTYPbI U CBOMCTB IJIACTMACC BO
BpEMEHH, IPEIOTBpAIlasi KX paHHEE CTapCHHUE.

B xauecTBe kpacumerneti TpUMEHSIOT KaK OpraHUYECKHe (PacTBOPUMBIC B BOJIC WIIH
OpTraHUYECKUX PACTBOPHUTEIISX ), TAK U HEOPraHUYECKUE (MUHEPATbHBIE) ITATMEHTHI.

JIJIst TpOM3BOACTBA MOPUCTHIX TUIACTMACC B MTOJIMMEPHI BBOIST CIICIIUAIIBHBIE 10PO-
obpa3zyowue BelecTBa (mopodopsr).

OCHOBHBIM KOMITOHEHTOM IIACTMACC, B 3HAYUTEIHHOM MeEpe OIMpPEACNSIONINM UX
CBOMCTBA, SIBJSIETCA CBs3ytoliee — noaumep. OXapakTeprusyeM BaKHEUIIINE U3 HUX.
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IHoau3THIIEH MONTYYalOT MyTEM MOJMMEpU3alU 3THIeHA. [lonuaTuiieH — OJIuH U3
CaMbIX JIEKUX TOJMMeEpPOB: ero mioTHocTh 0,92-0,97 r/cM®, B To ke Bpems OH 00najaer
BBICOKOM MPOYHOCTHIO Ha pacTsikeHue (12-32 MIla). Oanako, ero TerioCTONKOCTh Orpa-
nudeHa 80-90 °C., a mpu Temneparype 100-120 °C on mnaButcs. OH XOpOIIO MPOTHUBO-
CTOMT JEHUCTBUIO OOJIBIIIMHCTBA KUCJOT, IMIEeJ0ouel U pacTBoputeneil. M3 Hero u3rorapiiu-
BAIOT TPYOBI JIJISi XOJIOJHOTO BOJIOCHAOKEHHSI M TPAHCTIOPTUPOBAHUS arpECCUBHBIX KU
KOCTEH, TpyOBI AJII CKPBITOM AJIEKTPOMPOBOIKH, HEKOTOPHIE CAHUTAPHO-TEXHUUYECKHUE W3-
JEIHSL.

[osunponuiaen — OIU3KUI MO CBOMCTBAM K MOJIUATUIIEHY, HO 0oJiee MPOYHBIH,
KECTKUH u TeMreparypocToikuii (temn. pasm. 160-170 °C). [Ipumensiercs uist U3rOTOB-
JICHUS OTJEIOYHBIX JIUCTOB, INICHOK, TPYO, AeTaJIel XUMUYECKOMN aImnapaTyphl.

HomuBunuaxgopua (IIBX) - oauH U3 caMbIX pacpOCTPAHEHHBIX IOJIUMEPOB,
IPUMEHSIEMBIX B CTPOUTENBCTBE. DTO MPO3PAYHBIN, )KECTKUI U MIPOYHBIA TPU KOMHATHON
temriepatype nonumep. [Ipu narpesanuu 1o 60-100 °C pazmsruyaercs, a mpu TemMreparype
160-200 °C — muaButcs. M3 Hero moiyyaroT pa3iudHble H3JCIUS: JIMHOJEYM, TPYObI,
IUIMHTYCBI, OTJEJI0YHbIE MIJIEHKU, HICKYCCTBEHHYIO KOXKY U Jp. MaTepHUabl.

HosameTupoJ — OpoayKT moJiMMepu3aluuu crupodia. [lomuctupon - mpo3paydsslid,
JIOBOJIHO TIPOYHBIHN, HO XPYIKUAN MOJUMED, XOPOIIIO OKPAIIUBACTCS U JIETKO TIepepadaThi-
Baercs B u3fenusi. OH BOJAOCTOEK, XOPOILIO COMPOTUBIISAETCS IEUCTBUIO KOHIIEHTPUPOBAH-
HBIX KHUCJIOT (KpOME€ a30THOW W JIEASHON YKCYCHOM KHCJIOT), MPOTUBOCTOUT JIEUCTBUIO
pacTBopoB Menoueit (¢ koHueHtpamuei 10 40%). biarogapst 3TuM CBOMCTBAM MOJUCTH-
POJIbHBIE OOJIMIIOBOYHBIC TUTUTKH JOJITOBEUHBI, UX MTPUMEHSIOT JJI OOJIMIIOBKH CT€H BaH-
HBIX KOMHAT, CaHy3JI0OB, KyXOHb, Ja0OpaTOpPHBIX Mou Ap. nomeiieHuid. [Ipu BBeneHun B
MOJIUCTUPOJI TOPOPOPOB U3 HETO MOTYUYAIOT OUYEHb PACTIPOCTPAHEHHBIN TETIOU30ISIIMOH-
HBII MaTepuai — MEeHOMOIUCTUPOI.

Homusununanerar (IIBA) — nonmmep, nosryyaemslil oJIUMEPU3ale BUHMJIALIE-
tata. [lonMBUHMIAIETATHBIE CMOJIBI OECIIBETHBI, CBETOCTOMKH, XOPOIIIO MPWJIMIIAIOT K TO-
BEPXHOCTSIM Pa3IMYHBIX MaTeprasioB. [[03TOMy UX NPUMEHSIOT AJI1 U3TOTOBJICHUS SMYJIb-
CHOHHBIX Kpacok, KjeeB, MacTHK. BojHble aucriepcu MOJUMEPA NPUMEHSIOT IS
yCTpOHCTBA OECIIOBHBIX TIOJIOB, a TAKXKE B KaU4eCTBE J0OABOK B IIEMEHTHBIC OCTOHEI C Tie-
JIBIO0 YBEJIMUECHUS UX BOJOHETPOHUIIAEMOCTH U XUMUYECKOU CTOMKOCTH.

I[HonuMeTMeTAKPUJIAT - TIOJMMEP, U3BECTHBIM IOJ HA3BAaHUEM OPraHUYECKOE
cTeks0. OCOOEHHOCTh OPraHUYECKOro CTEKJIA SBIIAETCS €ro MCKIIOUMUTENbHAs Mpo3pad-
HOCTb, OECI[BETHOCTb, CIIOCOOHOCTH MPOIYCKATh YJIbTPa(UOIETOBBIE JIyYH, CBETOCTOM-
KOCTh M arMmocdepocToiikocTb. Oprcrekio mnpomyckaer 73,5 % ynbTpaduoneToBbIX Iy-
4eil, B TO BpeMsl Kak 00bIuHOE cuiukatHoe — nuiib 0,6 %. [ToaToMy oprcrexio npumMeHs-
I0T JJIS OCTEKJICHUSI OKOH OOJIbHWI], BUTPWH, TEIUIMIl, TAPHUKOB, (OoHApE MpOU3BO-
CTBEHHBIX MOMENICHUN, JEKOPATUBHBIX OrpakaeHuil. OprcTekiio MpU HArpeBaHUU 10
temriepaTypsl Boie 90 °C cTaHOBUTCS SJTACTUYHBIM U XOPOIIO (hopmyeTcs, Ierko oopa-
OaTbIBaeTcs pe3anueM, nuidopkoi. O0aagaeT BEICOKOM MpoYHOCTRIO — 10 120-140 MlI1a,
OJIHAKO JIETKO PacTBOPSETCS] B OPraHUYECKUX PACTBOPUTENIAX (ALIETOH U TT.I1.), a IPU JeH-
CTBUH OTHS TOPUT SIPKUM TLJIAMEHEM.

I[Momu300yTHIIEH — TPOJIYKT MOJTMMEPHU3ALUU N300y THIIEHA, TOTYyYaeMOro U3 Mpo-
nykToB nepepabotku HedTu. [loaumep npencrapiser coO0M 3IaCTUUHBIN KaydyKoONnoa00-
HBII MaTepualia, ClIoCOOHBIN BBIJIEPKUBATh OTHOCUTENIHLHOE yJIMHEHHUE 10 pa3phiBa 1000-
2000 %. 13 Hero u3roToBIAIOTIMUIIKKE JICHTHI, TUHOJIEYMHBIE KJl€€, THAPOU30ISILIHOHHbIE
MaTepualbl, TEPMETU3UPYIOLINE TJIEHKHU, MPOKIAJAKU U MAaCTUKH, B YaCTHOCTH, IJIs JJis
TEPMETHU3AIUU CTHIKOB CTCHOBBIX MTAHEIIEH.
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®enondopmaibaeruIHbie MOJIMMEPHI XOPOIIO COBMEIIAIOTCS € HAMOIHUTEISIMU —
JPEBECHOM CTPYXKKOM, OyMaroi, TKaHblO, CTEKJIISHHBIM BOJIOKHOM, IIPH 3TOM MOJIY4aroTCs
IUTACTUKU OOJiee IPOYHbIE U MEHEe XpyIKue, yeM caMu nonumepsl. [loatomy penondop-
MaJbJAECTUHBIE MTOJIMMEPHI [IUPOKO MPUMEHSIOT B KAYE€CTBE CBS3YIOLIErO IPHU U3rOTOBIIE-
HUHM JIPEBECHO-CTPY>KEUHBIX IUIUT, OYMa)KHOCIOMCTHIX IUIACTUKOB, CTEKJIOIUIACTUKOB U
pa3HOO0Opa3HBIX U3/ENNN U3 MUHEPATbHON BaThl. DTH K€ MOJIUMEPHI UCIIONIB3YIOT IS TO-
JTy4eHUs KJieeB, 0aKeIUTOBOTO JIaKa, BOJOCTONKON (haHEepHI.

Kpemuniiopranuyeckue rnojavuMepbl BbIFTOJHO COYETAIOT JIyYIlIME CBOMCTBA CHUJIU-
KaTHBIX MaTEPHAJIOB (BBICOKYIO TEIIIOCTOUKOCTh — 0ojee 400 °C) u 0ObIYHBIX CUHTETHYE-
CKHX MOJIUMEPOB (3JIACTUYHOCTD U JIP. ).

HuskomonekysipHble KpeMHUOpranndeckue noauMepsl B Buje sxuakocren (I'KXK-
10, I'KXK-11, TKXK-94) ucnons3yroT B KauecTBE BOJOOTTAIKUBAIOIINX (pacaTHbIX KPacoK
WIN JO00ABJISAIOT B OSTOH I IPUAAaHUs eMy THAPO(OOHBIX cBOMCTB. C UX MCIIONb30BaHUE
IPOU3BOAUTCS TUAPOPOOHBIN MOPTIAHILEMEHT.

BBICOKOMOJIEKYJIIPHBIE KPEMHUHOPTraHUYECKUE TOJIMMEDPBI ITPUMEHSIOT IS HU3r0-
TOBJIEHUS JKAPOYIOPHBIX JIAKOB U 3MAJIEH, CJIOUCTBIX BOJOKHUCTBIX IIJIACTUKOB.

INMOKCHAHBIE TTOJIUMEPHI (CMOJIbI) XapaKTEPHU3YIOTCSI BHICOKOM XMMUYECKON CTOM-
KOCThIO0. Marepuaisl Ha UX OCHOBE (KJIEH, KPaCKH, MaCTUKH, CTPOUTEIIbHBIE PaCTBOPHI U
OETOHBI) OTIUYAIOTCS BBICOKOM MPOYHOCTHIO M YHUBEPCAIBHOM KJiesiiiel CoCOOHOCTHIO K
0eTOHy, METAJLITy, KEpaMHKE, IPEBECUHE, CTEKIY U Jp.BhIMycKatoT 3MOKCUAHBIE OJIUME-
pPBI B BUJIE CMOJIOOOPA3HOIO OJIMTOMEPHOTrO MPOAYKTA, AJI OTBEPKIECHUS KOTOPBIX HEOO-
XOJIMMO BBOJIUTH CHEIHAIbHbIE OTBEPAUTENN. B CTPOUTENBCTBE AMOKCUIHBIE TOJUMEPHI
OPUMEHSIOT Ul CKJICMBAHUS U PEMOHTA JKEJI€300€TOHHBIX JIEMEHTOB, MTOJIyYEHUs MOJIU-
MepOETOHOB

OcHoBHBIE cTIOCOOBI MOJIy4YeHH sl MOJTUMEPHBIX MaTepHAaJioB

IIpon3BOACTBO M3AECNIUN U3 MOJUMEPOB CKIAABIBACTCS W3 CHEAYIOLIMX ONEPaLlHi:
MOATOTOBKA, I03UPOBKAa KOMIIOHEHTOB Y MIPUTOTOBJICHUE TTOJIMMEPHON KOMITO3HUIINH.

OCHOBHBIMH TIpUEMaMH TIEPEPaOOTKU TUIACTMACC SBJISIFOTCS: BaJbIIEBaHUE, KaJlaH]I-
pUpOBaHUE, HKCTPY3Usi, MPECCOBAHUE, BCIICHUBAHUE, JIUThE, MPOMA3bIBAHUE, MPOMUTKA.
[TonuB, HanblIEHKE, CBapKa, CKJICUBAHUE.

Banvyesanue — omnepanusi, mpyu KOTOPOM MacTMacca GopMyeTcst B 3a30pe MEXKIY
BpaIAIOIIUMUCS BaJIKaAMH.

Kananopuposanue- iporiecc 06pa3oBaHusi 0€CKOHEUHOMN JIEHThI 3aJJaHHON TOJIIIMHBI
U IIMPUHBI U3 Pa3MIr4eHHON MOJIUMEPHOM CMeCH, OJHOKPATHO MPOITyCKaeMoi uepes3 3a-
30p MEX]y MOCIEA0BATEIbHO PACIOI0KEHHBIMU BajkaMu. Kak mpaBuiio, KaixaHapupoBa-
HUE BBITOJHAETCS B KOMIUIEKCE C BAJIBLIEBAHUEM B OJHOUN TEXHOJIOTHUYECKOMN JTMHUU.

JKCTpy3HeH Ha3bIBAECTCS OIEpalvs, IpU KOTOPO U3JEIUsIM U3 IUIacTMacC Mpuaa-
10T OIpPEACNICHHBINH MPOGUIL MyTEM MPOJABIMBAHUS HATPETOW MACChI Yepe3 MYHIITYK.
MeTomoM 3KCTPY3WH TOJNYyYar0T MPOQMIbHBIC (MIOTOHAXKHBIE) CTPOUTEIHHBIC W3S,
TPYOBI, TUCTBI, IUNICHKH, JIMHOJIEYM, TIOPOU30JI U MHOTHUE JIPYTHE.

IIpeccoBanuem Ha3bIBaIOT CrIOCOO (HOPMOBAHUS B 00OTPEBAEMBIX THAPABIMUYECKUX
npeccax. Pasmuuaror ¢opmoBanue B mpecc-¢popMax (IpH H3TOTOBJICHHH W3CIUN W3
IpecC-IOPOIIKOB) U TUIOCKOE MPECCOBAHKE B MHOTOATAXKHBIX Mpeccax ([P U3rOTOBICHUU
JIUCTOBBIX MaTEPHUAJIOB, TUTUT U MaHEeJ ek ).

B npecc-dopmax U3roToBISIOT €T CAHUTAPHO-TEXHUUYECKOTO U AIEKTPOTEXHU-
yeckoro ooopyaoBanusi. OKOHHBIE U JIBEpHBIE TPUOOPHI, I€TATU CTPOUTEIILHBIX MAIIUH U
MEXaHU3MOB.
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MeTonoM TIOCKOTO TpeccoBaHus (HOPMYIOT APEBECHO-CTPYKEUHBIC IUTUTHI, Oy-
MaKHbIE CJIOMCTBIE MUIACTUKH, TEKCTOJHTBI, JPEBECHO-CIOUCTHIE TUIACTUKH U JIP.

BcneHuBaHMe — METOJ M3TOTOBIICHUS MOPHUCTBHIX 3BYKOTEIUIOM3OJSLMOHHBIX U
YIOPYTUX TEPMETUIUPYIOMIMX Mu1acTMacc. Ilopucras cTpykrypa moiydaercs B pe3ysbTare
BCIICHUBAHUS JKUJIKUX WIH BS3KOTEKYUYMX KOMIIO3UIMN TOJ JABJICHUE Ta30B, BBIACIISIO-
MIUXCS MPY PEAKIINH MEXTy KOMITOHEHTAMHU WU TIPU Pa3JI0KEHUU CTICIIHAIBHBIX T00aBOK
(mopodopoB) oT HarpeBaHus. BcrieHMBaHWE MOXKET MPOMCXOAWTH B 3aMKHYTOM OOBEME
MO/ JAaBJICHUEM WIH 0€3 HEro, a TakKe B OTKPBITHIX (hOpMax MM Ha MOBEPXHOCTU KOH-
CTPYKUUU (HapUMED, MPYU HAHECEHUU TIEHOIOJINYPETaHA).

IIpoma3biBaHMEM Ha3bIBACTCS Omepalus, TPy KOTOPOM IIacTUYECKass Macca B BU-
JIe pacTBOpa, AUCHEPCUM WM paciuiaBa HAHOCUTCS HAa OCHOBaHHWE - Oymary, TKaHb, BOMl-
nok. Ilocne pa3paBHMBaHUS AJIs JIYUIIETO CLEIJIEHUSI C OCHOBAaHWEM HE0OXoauMa TepMo-
o0OpaboTtka. TakuM crmocoOOM MOTy4YarOT MPOMAa3aHHbIN JTUHOJIEYM, IMHKPYCT U Ap. MaTe-
pHUabl.

IIponuTKa COCTOMT B OKyHAaHUH OCHOBBI (TKaHHU, Oymaru, BOJOKOH) B MPOMUTOY-
HBIM PacTBOp C MOCJIEAYIOIIEH CYIIKON. MeToq0OM NPONUTKHU MOJIYYarOT KIIESIIUE IIJIEHKU
(OakenuTOBasA), IEKOPATUBHBIE IJICHKU, a TAKXKE MOJIOTHA HAa OCHOBE CTEKJISHHBIX, acOe-
CTOBBIX M XJIOMMYATOOYMa)KHBIX TKaHEH, U3 KOTOPHIX B MOCIEIYIONUM MOJYYarOT TEKCTO-
JIUTHI.

IMosuB — 370 MpoLIEecC, MPU KOTOPOM IUIACTUYECKAs] MAacca pacipenesieTcss TOHKUM
CJIOEM Ha METAJUIMYECKOM JIeHTe uiu OapabaHe U 1ocie 3aTBepAEBaHNs CHUMAETCS B BUJIE
TOHKOM miIeHKH. YacTo 3TOT mpoliecc CBsi3aH ¢ UCHapeHueM pacTBopurteneid. Takum cro-
co0OM MOJIy4aroT, HAPUMEP, alleTHIILEIUTIOI03HbIE MPO3PaUHbIe TUICHKH (1IeJIo(aH).

Jluthe. PaznuyaroT 1Ba BHJIa JUThS: NMpocToe B (opMbl U moja JaBieHueM. [lpu
IPOCTOM JINTHE JKHUJIKAsi KOMIIO3UIMS WM PACIIaB 3aJIUBAIOTCSA B (POPMBI U OTBEPICBAIOT
B pe3yJibTaTe MOJUMEPHU3AIMHA WJIM BCIIEJICTBUE OXJAXKACHUS. DTUM CIIOCOOOM H3TOTOB-
JISIF0 U3ENHS U3 PEAKTOIUIACTOB M TEPMOILIACTOB: TUIUTKU ISl MI0J1a, U3JIETUsl U3 OpraHu-
YECKOIro CTEKJIa U Jp.

Jlutbe moA NaBliEeHMEM NPUMEHSIOT MPU U3TOTOBICHUM HU3JEIUN U3 TEPMOJIACTOB.
[Tonumep HarpeBaercst 10 BA3KOTEKYYETrO COCTOSIHUSI M IUTYHXKEPOM BIPBICKUBACTCS B
pazbeMHYyI0 (QopMy, OXJaxKIaeMyr BoJOH. TakuM crmocoOOM H3TOTOBIISIIOT W3AETUS U3
HOJINCTUPOJIA, 3PUPOB LEIUTIOIO03bI, MOJTUITUIIEHA, TTOJTUAMUIOB.

CBapka u CKJerMBaHHe CIy’KaT I COEIMHEHHUs 3ar0oTOBOK U3 IJIacTMacc ISl Io-
JydeHus: u3fenuil 3agaHHod ¢Gopmbl. CBapKy NPUMEHSIOT Il COSIMHEHHS TEPMOILIa-
CTUYHBIX TJIACTMACC — MOJMATUIICHA, MOTUBUHUWIXIIOPUIA, MONUN300yTUIeHa U ap. CBap-
Ka ObIBaeT BO3YIIHAsI (HArPEThIM BO3JYyXOM), BRICOKOYACTOTHASI, YJIbTPa3BYKOBasi, KOH-
TaKTHasl.

CkrenBaHue NPUMEHSIOT JJISI COCIMHEHUSI KaK TEPMOIUIACTUYHBIX, TAK U TepMOpe-
aKTUBHBIX IJJacTMacc. B mpoctelieM ciydae kiieeMm JUisi TEPMOIUIACTUYHBIX IIaCTMAacC
MOXKET CIIyKUTh OPTraHUYECKUN PacCTBOPUTENb, BBHI3bIBAIONINN HaOyXaHHE CTBIKYEMbBIX
KPOMOK M MX CJUIIAaHWE MNpU CKaThHU. Yalie UCHoib3yIOT CHEUUaIbHbIE KIIEH, KOTOpbIE
OBIBAIOT TOPSIYETO U XOJOAHOTO OTBEPKACHUSI.

7. JAKOKPACOYHBIE MATEPUAJIbI

HaKOKpaCO‘-IHBIG MAaTCpUaJIbl - BA3KUC KUIAKOCTHU, KOTOPBIC ITOCJIC HAHCCCHUA IIPC-
BpalaroTCs B TBCPAYIO INICHKY Ha ITIOBCPXHOCTHU OKPAIIMBACMOI'O MaTCpHalia.
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JlakokpacouHble MaTepuaibl (KPaCKH, TPYHTOBKHU M HINATIEBKHU) - CIIOKHBIE MHOTO-
KOMIIOHEHTHBIE CUCTeMbl. OHM COCTOSIT U3 CBS3YIOIIETO BEIIECTBA, IUTMEHTA, a B IPYH-
TOBKaX M IIMATJIeBKax - HanmoiaHuTens. Jlo pabouell KOHCUCTEHIIMHU JTAKOKPACOYHbIE MaTe-
puanbl JOBOJAAT PACTBOPHUTENSAMH WM pa3OaBUTENsIMH. B J1akokpacouHble MaTepHabl
BBOJISIT pa3iinuHble M00aBKH, oOecreynBaronie HeoOX0AUMble TEXHOJIOTHYECKUE U JKC-
IUTyaTallMOHHBIE CBOWCTBA: OTBEPJUTENM U YCKOPUTEIHU, 3aryCTUTENIU, MOBEPXHOCTHO-
aKTUBHBIC OOABKH, CTAOMIN3UPYIONINE BEIIECTBA U T. TI.

Cesazywiume, paCTBOPUTEIN U Pa30aBUTEIH.

[TnenkooOpa3yroliye BeecTna.

MuHepanbHbIe BSIKYIIHUE - U3BECTh, )KUJIKOE CTEKJIO, IIEMEHT.

Kinen. Yame apyrux MCHoJIb3yIOT OJIM3KHE MO COCTaBY BOJOPACTBOPUMBIE A(DUPHI
LEJUTIOJIO3bI.

BonopactBopumbie 3gupbl 1em1105103b1 (MeTuIeono3a - ML[; kapOokcumeTus-
nesnonosa - KMI u ap.) ucnons3yroT Ajis BHyTPEHHUX paloT, Tak Kak aTMOC(hepoCToii-
KOCTh UX HeBbICOKAa. OHM 00pa3yIoT BA3KHUE PACTBOPHI, a TIOCIIE BHICHIXAHUS - IJICHKY, 00-
JaJarolly0 HE OYEHb BBICOKOU aire3uen.

Hutponentonosa - CIOXHBIN 3(hUp MEITI0I03bI, MOIyYaeMblid TP 00paboTKe ee
a30THOM KUCIJIOTOU. HUTpoLeutono3a Xopomo pacTBOPSAETCS B aA€TOHE U APYTUX TOJISP-
HBIX PACTBOPUTENSIX U HE PacTBOpUMa B YIVIEBOJAOPOAHBIX pacTtBopuUTesiX. CTOHKOCTD
HUTPOLIEJUIIONO3bI B KUCJBIX M LIENOYHBIX Cpelax HEBbICOKasd. TemrocTonkocts 50...60
°C; npu 0oJsiee BRICOKHX TeMIlepaTypax Bo3ropaercs. JJis yaydiieHus: CBOMCTB HUTPOIIETI-
JIF0JI03Y COBMEIIAIOT C aJTKUIHBIMH CMOJIAMH.

Onudml - TpagUIIMOHHBIE MIIEHKOOOPA3yIOIINe BEIIECTBA HA OCHOBE KUJIKUX PaCTH-
TEIBHBIX MAacesl MW aJKUJHBIX (TJIU(TaNeBbIX WK MEHTAPTAIEBBIX MOJIUMEPOB), MOAU-
(GUIMPOBaHHBIX PACTUTEIBLHBIMU Maciamu. JJs o MCHOIB3yIOT HEHACHIIIICHHBIE Mac-
Ja, T.€. IMEIOIIME ABOMHBIEC CBSI3U B YIJIEBOJOPOAHOM Lenu. biaronapst IBOMHBIM CBS3SIM
onr(dbl MOTYT OTBEp/IEBATh (2 HE BHICHIXATh!) 3a CUET OKUCIUTEIHLHON MOJIMMEpPHU3AIINH, T.
€. CIIMBKU KHUCIOpOoAOM Bozayxa. OOpasyromuecs 3J1acTHYHBIE TUICHKH CO BPEMEHEM,
0COOEHHO MO/ ACHCTBHUEM YIbTPadHOIETOBOTO M3IYUEHHUS, CTAHOBITCS XPYIIKUMHU U Pac-
TPECKUBAIOTCSI.

[To cocTaBy M TEXHOJOTHH HPUTOTOBJICHHS OJU(PHI MOTYT OBITh: HATypaJbHBIE,
0JIN(BI-OKCOJIb U AJIKUJTHBIE.

Omudy-okcons (monyHaTypaibHyl0 01udy) MoJydaroT Oojiee TIIyOOKON OKHUCIH-
TEJIbHOW TOJUMEPU3AIMEN PACTUTEIBHBIX Macesl 0 NOJYYEHHS BI3KOW KUAKOCTU. Ee
PacCTBOPSIIOT yalUT-CIUPUTOM B cooTHOIIeHUH 1:1. Onudy-oKcoip noinyyaroT Kak U3 JbHs-
HOTO WJIM KOHOIUISTHOTO Macia (Mapka B), Tak u u3 noaconHeunoro, coeBoro (Mapku I[1B u
CM) u np.

Kpacku Ha onmude mapku «B» UCTIONB3YIOT KaK ISl HAPYKHBIX, TaK U NI BHYTPEH-
HUX paboT; Kpacku Ha onude Mapku «[1B» mpuMeHSIOT TOJbKO NIt BHYTPEHHUX padoT.
Anxunabie omu(Bl TPEACTABISAIOT COOON PacTBOPHl HHU3KOBS3KHX JKUPHBIX AIKUIHBIX
cmoit (60...65% wmacna) B yaiT-cnimpute. Mx BeimyckarT aByx TumoB: riudraneBas (I'D)
u nentadranesas (I10). [TonydaroT ux myTeM oJMroMepu3aluu TiuiepuHa (Uiau IeHTad-
putTpuTa), GTaneBoro aHrUAPU/Ia U HEHACKIIIEHHBIX PACTUTEIBHBIX Macel.

ITo atmocdepocToiikocTu ankuaHas ojiuda MOUYTH HE YCTyNaeT HaTypaJbHOM, a 1o
(bU3UKO-MEXaHUUECKHUM TOKa3aTeNisiM TJICHKHM BO MHOTOM IMpeBocXoauT ee. CHUHTeTHYe-
CKH€ MOJUMEPHBIE CBA3YIOIIME - STOKCUAHBIC, MOMUIPUPHBIC, TOINYypeTaHOBBIC. Jlyuline
KpPAacKH U JIAKU MOJYyYaroT Ha MOJNYPETAHOBBIX CBA3YIOUIUX ITyTEM PETYJIMPOBAHUS UX CO-
CTaBa.
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[1epXJTOpBUHWIIOBBIE MTOJIMMEPHI, TPOAYKT OTPAHUYEHHOTO XJIOPUPOBAHUS IOJIMBU-
Hunxsopuga - [IBX. IlepxnopBunun coaepxur 62.5...64,5 % cBszanHoro xiopa. B otnu-
yue ot [IBX nepXJopBUHUI XOPOIIO PACTBOPSETCS BO MHOTHX OPraHMYECKUX PACTBOPHU-
TesIX (XJIOPCOJAEPIKAIINX, apOMAaTHUECKUX, anleToHe). [Inenku, moixy4yaemeie U3 pacTBopa
nepxJopBUHMIIA, aTMOc]epocToiikue, Temtoctoiikue (1o 100 °C) u mopozocroiikue (10 -
45 °C). IlepxI0pBUHII MIMPOKO UCIOJIB3YIOT JJIS MOTy4YeHUs (hacagHbIX KPACOK.

[Tonuakpuiiatel - rpymnia NOJIUMEPOB CIOKHBIX A(PUPOB aKPUIIOBOM KUCIIOTHL. B 3a-
BHCHMOCTH OT COCTaBa MOJIMAKPWIATHI MOTYT UMETh BUJ OT KIEUKUX KaydyKOIOAOOHBIX
OPOJIYKTOB JI0 TBEPABIX CTEKIOOOpa3HbIX MOJUMEPOB. [lommakpuiaTel MCHOJB3YIOT B
IPOU3BOJICTBE JJAKOKPACOYHBIX MAaTEPHAJIOB BHICOKOTO KayeCTBa.

Boaneie qucnepcuu mojauMepoB MPEACTABISIIOT cO00i Mellbuallie 4acTULbl IO0-
aumepa (1...100 mxm), B3BemeHHbIe B Boje. KonuenTpanus noaumepa 40...50 %. Ot ciu-
MaHUs YaCTHUIBI TIOJIMMEpA 3alllUIEHbl TOHKOW TUIEHKOM 3MyJibraTopa (CTabMIM3upyIollie-
ro MOBEPXHOCTHO-aKTUBHOTO BemiecTBa) [TAB.

PacTBopuTenu - nerydne JXKUJIKOCTH, 00pa3yrolue Co CBA3YIOIMMU HCTUHHBIE pac-
TBOPBI, CTAOMJIbHBIE BO BpeMeHHU. Pa3baBuTeny - XOpOIIO COBMEIAIONIUECS ¢ KPACOUHBIM
COCTaBOM >KHUJKOCTH, 00pa3yIolIie ¢ HUM YCTONUMBBIE cMeCH (CYCIIEH3UU WIIH SMYJIbCUN).

Ot pactBopuTenei u pazdoaBuTeneil TpedyeTcs: XUMUYECKasi HHEPTHOCTh K CBSI3YIO-
IeMy W JpYTMM KOMIIOHEHTaM JIaKOKpAaCOYHOI0 MaTepuayia. B HEKOTOpBIX cilydasx,
HAa000POT, paCTBOPUTENIEM BBIOMPAIOT BEIIECTBO, BXOJAIIEE IPU TBEPAECHUHU B COCTaB Ja-
KOBOH IUIEHKH (HampuMep, CTUPOJI B JIaKaX HA OCHOBE HEHACHIILIEHHBIX MOIU3(PUPOB).

Opranuyeckue pacTBOPUTENIN TOKCUYHBI, TIOATOMY MIPH paboTe ¢ HUMH HEOOXOUMO
coOI0/1aTh Mepbl 0€30MaCHOCTH: MPOBETPUBATH MTOMEIICHUE U OJIEBaTh MEPYaTKU, PECIIU-
paTopsl U IpPOTUBOrasel. 110 cTeneHn MOBBIIEHUS TOKCUYHOCTH PACTBOPUTENM pacIoia-
raroTcsl B TAaKOW MOCJIEA0OBATEIbHOCTU: CKUIIUIAP > yaUT-CIUPUT > ATUIALETAT > alleTOH
> OEH30J1 > TOMYOJ> KCHJIOI> AUXJIOPITaH.

HenocraTtok opraHn4eckux pacTBOPUTENEHN - TOPHOYECTh. VX mapsl npu orpeesneH-
HBIX KOHLEHTPALUAX C BO3AYXOM 00pa3yroT B3phIBOOIACHBIE cCMecH. B momMeneHusx, rae
XpaHAT MaTepHalibl C PACTBOPUTENSIMU WM pabOTalOT ¢ HUMH, HEOOXOAMMO CTPOTO CO-
0JIF01aTh MPOTUBONOKAPHBIE MTPABUJIA.

CrnupTel - KUCIOpPOJACOAEpKALUE PacTBOpUTENU. MCHONb3yIOTCS HU3IIME OJHO-
aTOMHBIE CIIUPTHL: OyTHIIOBBIN, STHJIOBBIM U METHJIOBBII (MeTaHoi). M3-3a BBICOKOM TOK-
CUYHOCTHU MTPUMEHEHHUE MOCIIETHET0 OIPAHUYEHO.

CrnoxxHble U MpocTbie 3(PUPHI - KUCTOPOACOAEPKAILUME pacTBOpUTenu. Yaie Bcero
UCIOJIB3YIOT 3(UPbl HUBIIUX CHUPTOB U YKCYCHOM KHCIOTHI (aleTaThl): 3TUJIALETAT
(Twun = 75 °C) u Oytunanerar (T = 125 °C) - nmpo3paudHble KUIKOCTU ¢ GPYKTOBBIM 3a-
naxoMm: OHM XOpOILIO paCTBOPSIOT OOJBIIMHCTBO CUHTETUYECKUX IMAJICH.

[IpaBunbHBIN BBIOOp BHUJA M KOJUYECTBA PACTBOPUTENS - BO MHOI'OM OIpPEAEISET
KayeCTBO JIAKOKPACOYHOI'O MOKPbITHA. Kak mpaBuio, isi KOHKPETHBIX MAaTepUajoB IpH-
MEHSIOT HE OJMH PaCTBOPUTEIIb, @ CIIEIUAIBHO MOJ00PAaHHYI0 CMECh PACTBOPHUTENEH.

[To>xapoonacHOCTh M TOKCHYHOCTh OPraHMYECKHX PACTBOPUTENEH, MPUCYTCTBHUE
KOTOPBIX B JIJAKOKPACOYHOM Marepuajie He0OXOAMMO TOJbKO Ha CTaUU HAHECEHMS, Jea-
€T MCIOJb30BAHME MATEPUATIOB C TAKUMHU PACTBOPUTEISIMU KpailHE HEpallMOHAJIbHBIM.
Jlyumumii pactBopuTeib - Boga. Ho u y Hee ecTh HEIOCTAaTKU: ¢ HEW Helb3sl padoTaTh NMpu
temiiepatype Hke 0 °C 1 oHa He crlocoOHa PacTBOPATH OOJIBIIMHCTBO MACISIHBIX KPAaCOK
u smanei. [locneaHuil HeqOCTaTOK MPEOAOIUM IIyTEM 3aMEHBI PACTBOPOB MOJIMMEPOB Ha
UX BOJIHBIE IUCIIEPCUH, B KOTOPHIX BOJIA SIBJISIETCS HE PACTBOPUTEIIEM, a pa30aBUTEIIEM.
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CoBpeMeHHbIE TEHACHIMU PA3BUTHUS JIAKOKPACOYHON MPOMBIIIIEHHOCTH CBSA3aHbI
UMEHHO C pa3paboTKOW MaTepuanoB, HE COAEPkAIIMX OPraHMYECKUX PaCTBOPUTEINIECH,
HaIpUMep, BOJ0Pa30aBIIeMbIX WA MOPOUTKOBBIX.

ITurMeHTHI U HATIOJITHUTEJIHU.

Iluemenmul. KauecTBO MUTMEHTOB XapaKTEPHU3yETCs KOMIUIEKCOM TEXHOJIOTUUECKUX
U HKCILTYaTallMOHHBIX CBOWCTB.

Kpacsmas cnocoOHOCTh MUTMEHTA - CIIOCOOHOCTH TepelaBaTh CBOM IBET MPU CMe-
IIMBaHUM C OeJbIM MUIMEHTOM. Yem OoJibliie Kpacsias crnocoOHOCTb, TEM MEHBIIE Tpe-
OyeTcsi MUrMeHTa JIJIsl MOJyYeHUs OKPaCKU HYKHOTO TOHA, U OH MOXET ObITh YACTUYHO
3aMEHEH HaOJHUTEIIEM.

Kporomas crnoco6HOCTh (YKPBIBUCTOCTh) - CIIOCOOHOCTH MUTMEHTA, MEPEKPhIBAThH
I[BET MOJIJIOKKHA. DTO CBOMCTBO OOYCIIOBJICHO pacCesHHEM CBETa YaCTUI[AMH MUTMEHTAa U
3aBUCHUT OT PAa3HOCTH IMMOKA3aTeJIeW CBETONMPEIOMIICHUSI MUTMEHTa (Npyyr) U TIIEHKOOOpa3y-
IoIero BemecTBa (ny;). YeM oHa Ooiibiie, TeM OOJbllle YKPBIBUCTOCTh murmeHta. Ilo-
CKOJIBKY y OpPraHMYECKHUX IUIEHKOOOpazyrommx (onud, noaumepon) n<l,5..1,6, TO yKpbI-
BUCTBIMU OyAyT TMUTMEHTBHI ¢ n>1,6. YKPBIBUCTOCTH 3aBUCHUT TaK)Xe OT JUCIEPCHOCTU
nurmenta. OHa OLIEHUBAETCA pacxoqoM murmenta (r) Ha 1 M? okpammBaeMoii MOBEPXHO-
CTH, HEOOXOIUMBIM JIJISI 3aKPBITHS KOHTPACTHOW OKPACKHU 3TOW MTOBEPXHOCTH.

be3BpeHOCTh MUTMEHTOB. JTa MpoOIeMa CBsI3aHa C TEM, YTO HEKOTOPbIE TUTMEHTbI
COJIepKaT SIOBUTHIE BEIIECTBA: COCIMHEHUS CBUHIIA, XpOMa U JIPYTHX TSAXKEIBIX METa-
JIOB; ATO HEOOXOAMMO YUUTHIBATH MPU OKPACKE UHTEPHEPOB.

[IpuponnHbie MUHEpalbHBIE MTUTMEHTHI. VX mojlyyaroT MeXaHMYeCKUM O0OOTaIeHu-
€M, TOMOJIOM WM OTMYYMBAaHHEM OKpAUIEHHBIX TOPHBIX MOpoja (TJIaBHBIM 00pa3oM,
IJIMH). DTU MUTMEHTHl MUMEIOT MPUTIYIICHHYI0 OKPacKy, HO CBETO- M aTMOC(epocToil-
KOCTb X OYE€Hb BBICOKA.

Oxpa (KeNTHIA IBET), CYPUK >KENE3HbIH (KHUPIUYHO-KPACHBIM IBET), MyMHs (KO-
pUYHEBATO-KPACHBIN), yMOpa (KOPUYHEBBIM, TIOCIE€ MPOKAIMBAHUSA - KpPaCHO-
KOPUYHEBBIN), CUEHA (TEMHO-KENThIH, MOCIIe MPOKAIIUBAHUS - KAIIITAHOBBII).

YepHble TUTMEHTHI - epeknuch Mapranna (MnQO;) - MapraHieBas pyjaa MUPOIFO3UT
1 TpaduT - MOIU(DUKAIMS YUCTOTO YIIIEPOJia - AAI0T KPAaCHBYIO TaMMy TOHOB OT cepedpu-
CTO-CEpPOro JI0 YEPHOI0; HCKIIOYUTEIBHO TEPMO-, XMMUYECKU- U aTMOC(EpOCTOMKUH
MIUTMEHT.

benpiit murment - men (CaCO3z) mpuMEHsIeTCsl KaK HAMOJHUTEIb B IIMATICBKAX.

HckyccTBeHHbIE HEOPraHWYECKUE MUTMEHTHI MOJYy4YaloT XUMHUYECKOH 00paboTKOi
MUHEPAIBbHOTO ChIpbsi. CBETO- U aTMOC(PEPOCTOMKOCTH UX HUXKE, UEM Y TPUPOIHBIX.

benuna turanoBbie (TiOz) - THOKCHI THUTaHA CaMblii PACIIPOCTPAaHEHHBIN O€bIi
IIUTMEHT BBICOKOTO KauecTBa (n = 2,72; yKpeIBUCTOCTE - 15...25 1/M?); cBeTO- M atMocde-
POCTOEK; MPUMEHSIETCS JIJIs1 BCEX BUIOB KPACOK.

IIurMeHTHl Ha OCHOBE OKCHJIOB JKE€JI€3a: KEJIThIN, KEJIC300KUCHBIN, KPACHBIN JKeJle-
30KUCHBIN (penokcaiia). OHU OTJIMYAIOTCS BHICOKOW YKPBIBUCTOCTBIO, aTMOC(EPO- U CBe-
TOCTOMKOCTBIO.

CBUHIIOBBIC W ITMHKOBBIE MUTMEHTHI: KPOH CBHUHIIOBBINA (JIMMOHHBIN, XKEATHIA U
OpPAHXKEBBII), KPOH IIUHKOBBIM (JIMMOHHBIM U KEJTHIN) U CYpUK CBUHIIOBBIN (OpaHKEBO-
KpPAaCHbI). DTU MUTMEHTHI (KPOME CypUKa) MEHEE CTOMKH, YEM JKEJIE300KUCHBIE, U SIT0BU-
ThI (B OCOOCHHOCTH CBUHIIOBHIC).

XKenesnas nazypp (Musiopu) - dheppoluaHu]] *Kejne3a U Kalldg - MUTMEHT CHHETrO
[[BETA, MPUMEHSIETCS B CMECU C O€JBbIMHU U JKEJITHIMHU (IJIs1 TIONyYEHHsI 3€JI€HOTO 1IBETA)
NUTMEHTAMU; HE IEJI0YECTOEK.
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YapTpamapuH - AIFOMOCWIMKAT HATPUsl, COAEPKAIIUN CEPY; LIEI0Ue- U CBETOCTOCK;
B KHCIIBIX cpefiaXx 00ecIIBeYMBACTCH.

KoGanbT cuHuil - MUTMEHT OYEHb BBICOKOTO KAa4eCTBA; M3-32 BHICOKOW CTOMMOCTH
PUMEHSIETCS] PEAKO, KaK KpacKa JJisi KEpaMUKHU.

Oxkcup xpoma (Cr03), OJIMBKOBO-3€JICHOTO IIBETA, 00JIadar0NIUi BRICOKOM CBETO- U
aTMOC(EpPOCTONKOCTRI0. Er0 MpUMEHSIOT B CMECU C HAIOJHHUTEIISIMH; UCIIOJIb3YETCsl JIIs
IIPUTOTOBJICHUS BCEX BUJIOB KPACOK U SMAJIEH.

Mensnka (OCHOBHAsI YKCYCHOKHCIIAasi MEJb) - MHTEHCUBHO OKpAIICHHBIN 3€leHbIN
NUTMEHT;, MPUMEHSETCSI B CMECH C THUTAHOBBIMHU O€MJIaMHU JJIsI TOJYy4YEHUs CBETJIO-
3eJIEHBIX Kpacok. HemomyctuMo cMeleHne ¢ MUrMeHTaMu, COJICpKAMMU IUHK WU Cep-
HUCTBIE COJTU (HaNpUMep, IMHKOBBIMU OCJIMIIaMH U JTUTONIOHOM). CBETOCTOMKOCTh MESH-
KM HUXKE, YEM Y OKCHJIa XpoMa.

3eneHble TUTMEHTBI MOXHO TOJIYYUTh CMEUIMBAHUEM CHHUX IMUTMEHTOB C JKEJThI-
MU; HalpuMep, 3€J€Hb LIUHKOBYIO - CMECh IIMHKOBOTO KPOHA C JIa3ypblO, IPUMEHSIOT B
KpacKax JUisl IEPEBSHHBIX IMOBEPXHOCTEN; M3-3a HU3KOM IIEIIOYECTOUKOCTH HE PEKOMEH-
JyeTCsl 11 OKPACKU OETOHHBIX U OIITYKAaTypPEHHBIX MOBEPXHOCTEH U TIOJHOCTHIO HE TIPH-
TOJIHA JIJIsl U3BECTKOBBIX U CHJIMKATHBIX KPACOK.

JIns Kpacok MCIONB3YIOT Ta30BYKO Caxy, MMEKIIYH) MUHUMAJIbHOE KOJIMYECTBO
npuMeceil. Caxka aOCOJIIOTHO CBETO- U XMMHUYECKH cTOlKa. KpoMe caxu, 0ocOOEHHO st
[BETHBIX IITYKATypOK, TPUMEHSIETCS 1IETI0YECTONKUM MUTMEHT JKeJie3Hasi yepHas (3aKUCh
- OKHCH kene3a - FeO*Fe,03).

MeTtajuin4eckrue MUTMEHTHl - 3TO TOHKOJAMCIEPCHBIE METAINIMYECKUE MOPOIIKU
(amomMuHUEBasA, OPOH30Bas Mypa) C 3AUUTHBIM MOKPBHITUEM; UCTIONB3YIOT ISl 3alIUTHBIX
OKpPacOK METAJUIOKOHCTPYKIMH M KakK BTOPOW MUITMEHT B KpAacKax THUIA - METAJUIMK. B
BOJHBIX KpacKax HE MPUMEHSETCA.

Oprannyeckre NUTMEHTHI - 3TO OPTaHUYECKUE KPACUTEIN, IEPEBE/ICHHBIE B HEpacC-
TBOpUMYIO (hopMmy. OT HEOPraHMYECKHX OHU OTJIMYAIOTCS OONbIIEH HWHTEHCUBHOCTHIO
OKpacKu, pa3HooOpa3ueM M YUCTOTON TOHOB, HO MEHBIIIEH CBETO-, aTMOC(EPO- U XUMUYE-
CKOHM cTOMKOCThIO. Hambospiiee pacmpocTpaHeHHE MOIYYIIA a30MUTMEHTHI, (Tagomnmna-
HUHOBBIC U MOJTUIUKINYECKUE MUTMEHTHI.

A30NHUIMEHTBl UMEIOT HEMPEPHIBHYID T'aMMY LBETOB OT 3€JEHOBATO-XKEITOTO 0
60ps0. OHU YCTOMYMBHI K JEHCTBUIO HIETOUECH.

dTanoMaHUHOBBIC MUTMEHTHI UMEIOT CUHUM, TOJIYyOOH U 3€JIeHbIN 1IB€Ta. DTO OJIHA
U3 CaMbIX YCTOMYMBBIX K YJIbTPa(rOIETOBOMY M3JIYyUYEHUIO, HATPEBY U XUMHUYECKHUM BO3-
JNENUCTBUAM IpyIa OPraHUYECKUX MUTMEHTOB, UCIIOJIb3YEMBIX JJISI CTPOUTEIbHBIX 1IENEN

Hamnonnurenu - MuHepajibHbIE MOPOIIKH, HEPACTBOPUMBIE B CBS3YyIOIEM, Oojee
JICLIEBBIE U JOCTYIIHBIE BELIECTBA. X MCIONB3YIOT AJIsI DKOHOMUHU JTOPOTOCTOSIIIUX ITHT-
MEHTOB, a TaKXKe€ IJI YIYUIICHUS MAJIAPHO-TEXHUYECKUX U IKCIUTyaTallHOHHBIX CBOWMCTB
MOKPBITUNA. B GONBIIOM KOIWYECTBE MX HMCMOJB3YIOT B INMAaTieBKax. B 3aBucuMocTH OT
croco0a Mojy4eHus: pa3inyaoT HAIOJIHUTENH:

MPUPOIHO-UCIIEPCHBIC HAIIOJIHUTEIU: KAOJIUH, MeJI, OEHTOHUT, JUATOMUT;

MEXaHUUYECKH JHUCIEPTUPOBAaHHBIC: acOeCcT XPU3OTUIIOBBIM TMbLIEBATHIA, Oapur,
TaJIbK, CIt0Ja, MyCKOBUT, TUIIC;

CUHTETHYECKHUE: a3pocuit; Oenas caxa; 0JaH(UKC - CHHTETUYECKU OapuT; OKUCH U
TUJIPOOKUCH ATIOMUHHUS U JIP.

CoBMecTHOE MTPUMEHEHHE MUTMEHTOB M HAIOJIHUTENIeH ¢ YyacTUIaMu pa3Ho dop-
MBI M pa3Mepa MO3BOJISET MOIYUYUTh OoJiee MIOTHYIO YMaKOBKY, Oyiaroiapsi 4eMy yMEHb-
[IaeTCsl PacxoJi CBS3YIOIIETO U, KaK CJEACTBHE, MOBBIMIAETCS aTMOCHEPOCTONKOCTh U
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TBEPAOCTh TUICHKU. Tak, y Kpacok Ha TuTaHOBBIX Oemmnax (TiO2) atMochepocTOUKOCTh
MOKPBITHS PE3KO BO3pacTaeT Mmpu BBeaeHuU 25% cmoasl wim 35...50% Tanbka (0T Macchl
TiO,).

HamnonauTtenu ¢ BICOKOM MaclIO€MKOCThIO (a3pOCHII, KAOJIWH, MEN U T. I1.) CHUKAIOT
OJieck smasei, aenas MOBEpXHOCTh MaToBOM. C OMOIIBIO 1T0100pa HATIOJIHUTEIEH MOTYT
OBITH PEIICHBI U APYTHE 3aTaYH.

JIaKku U Kpacku.

Jlaku - pacTBOpPHI MJIEHKOOOPA3YIOIIMX BEIIECTB B OPraHUYECKUX PACTBOPUTEIISX,
00pa3yrolux TBEPAbIC MPO3PaAUHbIE TIJICHKH, IPOYHO YACPKUBAIOIIUECS HA TOIJIOKKE.

Jlaky MOHO pa3feauTh Ha ABE TPYIIIIHL:

BBICHIXalOIIKEe, 00pa3yIoIIUe PAaCTBOPUMBIC TIJICHKH;

TBEpJICIOIINE, 00pa3yIolIue HEPACTBOPUMBIC IUIEHKH. K BBICHIXAIONIUM JlaKaM OT-
HOCSITCS IIeJIa4uHble, OUTYMHBIE, HUTPOIIEJUTIOJIO3HBIE.

[lennaunple - KIacCcUUYEeCKUE MEOENbHbIE JIAKH, MOJydYaeMble PAaCTBOPEHUEM IPH-
POJTHOM CMOJIBI LI€JUIaKa B CIUPTE. BOTOCTOMKOCTh 3THUX JIAKOB HUA3KAS.

butyMHbBIE NaKM MOTY4YarOT PacTBOpEHHWEM OUTYMOB, MOAM(MUIIMPOBAHHBIX KaHU-
¢dosbr0 (1711 TIOBBIIICHUS AT€3MOHHBIX CBOMCTB), B COJBBEHTE WU yaWT-cimpute. bu-
TYMHBIC.JIAKH XapaKTePU3YIOTCS XOPOIIel aTMOCc()epOoCTOMKOCTHIO, BOJIO- M KHCIOTOCTOM-
KOCTBIO, JJIEKTPOU3OJSIHIUOHHBIMUA CBOMCTBAaMH. [[BET 1akOoBOM IUIEHKH - TEMHO-
KOPUYHEBBIN; B TOJICTBIX CJIOSX - YepHbIU. [I[pUMEHSIOT OUTYyMHBIE JIaKU [ aHTUKOPPO-
3UOHHBIX ITOKPBITUM METAUIOKOHCTPYKIUH.

HuTpouenitono3Hbie Jaku - paCTBOPbI HUTPOLEIUTIONI03bI (KOUIOKCHIIMHA) B CMECH
pacTBopuTelel (aleToH + CIIOKHBIN 3(up + apoMaTHdecKuii pacTBopuTelb). Hurpoaaku
obicTpo BhIchIXatoT (15...30MuH) ipu KOMHATHOM TemriepaType. BoiocTolKoCTh J1akoB He
OYCHb BBHICOKA, HO OHU YCTOWYUBHI K OCH3UHY U MUHEpaJIbHBIM MaciaM. [Ipu coBMmenienuu
HUATPOLIEIUTIOIO03bl ¢ AJIKHUJIHBIMU CMOJIAMHU MOJIYYArOT JIAaK TBEPJACIOLIECTO THUIMA C MOBBI-
LHIEHHOW BOJOCTOMKOCTHEO. HUTpOJIaKh BBITECHSIOTCA JIAKAMU HA OCHOBE CHHTETUYECKHX
MIOJIMMEPOB.

K TBepueronmM jakaMm, OTHOCSITCS BCE JIAKM Ha OCHOBE PEAKIMOHHOCIOCOOHBIX
OJINTOMEPOB (CMOJ): AIKUHBIX, MOJIUYPETAHOBBIX, MOTUIPUPHBIX, STOKCUIHBIX U T. II.

AJIKUIHBIE JIAKW - CaMbIi PACTIPOCTPAHEHHBIM BHUJ JIAKOB, UCITOJIb3YEMBIA B OCHOB-
HOM JIJIsl TIOJTYUEHHUSI IMAJIEBBIX KPacOK. AJIKUJIHBIE JJaKU TBEPACIOT HEOOpaTUMO 3a CYET
CUIMBKM KHMCJIOPOJAOM Bo3ayxa. OTBepxkacHue uurcs B Teuenue 24...48 4 npu 18...20?7C.

MoOY€eBUHO- U MEJTAMUHOQIKUIHBIC JIAKU JAIOT CTOMKHUE U TBEPABIC IUICHKH IMPHU TO-
psAYel CyLIKE WM NPU BBEAEHUU OTBepAUTeneil. [I[puMeHs0T ux Jisl MOKPBITUS MO Me-
TaJuly U IPEBECUHE U IS IOJIyYEHUS IMAJICH.

DOIMOKCUIHBIE JIAKU - IBYXKOMIIOHEHTHBIE MaTE€pHUaJbl, COCTOAIINE U3 SMOKCUIHOTO
OJIMTOMEPA, PA3KUKEHHOIO PACTBOPUTEIIEM U aMUHHOro oTBepaurens. [locime cmemmuBa-
HUS KOMIIOHEHTOB JIaK TBepjieeT uepe3 6...12 yacoB. [IoKpbITHS U3 STIOKCUIHBIX JIAKOB Xa-
PaKTEPU3YIOTCS BBICOKOW XMMHYECKOW CTOMKOCTBIO, TBEPAOCTHIO U BOJOHETPOHUIAEMO-
CTBIO. B TBEp/1I0M COCTOSTHUY ATIOKCUIHBIC JTAKH OMOJIOTMYECKU MHEPTHBI.

[TonnypeTaHOBBIE JIAKK COCTOSIT U3 PEAKIIMOHHOCIIOCOOHOTO OJMIroMepa U pacTBO-
pureinst. OTBEpKACHUE TUX JIAKOB MJET 34 CYET UCHAPEHUS] PACTBOPUTENS U MOCIELYIO-
HIEH CIIMBKU MOJIEKYJ OJIMTOMEpA BJIArol BO3AyXa. JTU JIAKU OTJIIMYAKOTCS OYEHb BBHICO-
KUMU (PU3UKO-MEXAaHUYECKUMHU TOKA3aTEISIMUA U XUMHUUECKON CTOMKOCTBIO.

Kpackn Ha MUHEpaIbHBIX CBA3YIOIIMX. MI3BECTKOBBIE KPACKH - MPOCTEHIINN U ca-
MBIH JIEIIEBbIN BUJI KPACOK, B KOTOPOM IJIEHKOOOPA3YIOIIU KOMIIOHEHT, HAIOJTHUTENb U
YacTO €JUHCTBEHHBIN MUTMEHT - OJHO BEILIECTBO - TalleHas U3BeCTh. /{151 mpuroToBieHus
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M3BECTKOBOM Kpacku O6epyT 1Macc. 4. u3BecTH M 2 Macc. 4. BOJbI, IEPEMEIIUBAIOT U MPO-
[EKUBAIOT CKBO3b MEJIKOE CUTO; Kpacka rorosa. [[is yiydilieHus YKpbIBUCTOCTH J00aB-
a0t 0,3...0,6 macc. 4. Mena, a A OPUAAHUS JKEJIaeMOro OTTEHKa - LIEJI0YECTOUKUIN
IIUTMEHT.

N3BecTKOBBIE KpacKu HE BONOCTOMKH. VX NPUMEHSIOT I HAPYKHOM OKPACKU
KUPIUYHBIX, OETOHHBIX U OMITYKaTypeHHbIX cTeH. Cpok ux cimyx0bl HeBenuk (1...3 roxa),
HO M3-332 HU3KOM CTOMMOCTH M IPOCTOTHI IPUMEHEHHUS WX UCIOJIb30BAaHUE PALIMOHAJIBHO.
JIJ1st HOBBILIEHUS JOJITOBEYHOCTH PEKOMEHIYETCSl AIMYJIbIUPOBATh B KPAacKy 01Uy (OKOJIO0
5% ot Macchl uzBectn). dpecka (urajn. fresco - CBeXHil) - pOCHUCh BOAHBIMU CYCIEH3US-
MU MUTMEHTOB (C HEOOJBIIMM KOJIMYECTBOM >KMBOTHOTO KJI€d WM SMYHOTO Oenka) 1o
CBEXKEYJI0KEHHON U3BECTKOBOM LUITyKaTypKe. [Ipu 3TOM NMUIMEHT BHEAPSAETCSA B BEPXHUU
CJIOM M3BECTKOBOI'O PAacTBOpPA U IMOCJEe KapOOHU3AIMHU MOCIETHErO MPOYHO 3aKpeIisieTcs
Ha MOBEPXHOCTH MITYKaTypkH. JloIroBedyHOCTh (Ppecok oOiien3BecTHa Onarojaps cra-
PUHHBIM POCIIUCSM, COXPAHUBILIMMCS O HAIIETO BPEMEHHU.

CUIIMKaTHBIE KPACKU IOJIY4YaloT, UCIOJIb3Ysl B KAYECTBE BSKYIIETO KUJIKOE Kaauil-
Hoe crekiio - pacTtBop KoO - nSiO; B Boje. JKumkoe HaTpueBOEe CTEKIIO JUIsl KPACOK HE
NPUMEHSETCS, TaK KaK OHO JIaeT BBIIBETHI. XapaKTep CBI3YIOIIEro TpeOyeT OT MUTMEHTOB
BBICOKOM IIEJTOYECTOMKOCTH.

CunukaTtHble KPacKy BBITYCKAOT B BUJIE CyXOM MUTMEHTHOM CMECH, B KOTOPOH J10-
0aBJISIIOT HEOOXOAMMOE KOJIMYECTBO KUIKOI0 KaluitHoro crekia. IlpumepHslii coctaB cu-
JMKAaTHOM Kpacku (B Macc. 4.): cyxas MMTMEHTHas CMECh - 1; pacTBOp KaJMHHOTO CTEKJa
mioTHocTeiO 1,15 r/em3 - 1,5.

[Tocne cMenMBaHusi KOMOHEHTOB KPACKY HEOOXOUMO Cpasy e UCIO0JIb30BaTh.

CunukatHble Kpacku 00pa3yroT MPOYHOE, aTMOCHEPOCTONKOE MOKPBITHE, «CPOCIIIe-
€csh» C TIOJITIOKKOM, TaK Kak CO MHOTUMHU CUJIMKATHBIMU MaTepuaiamu (Hanpumep, ¢ 6ero-
HOM, KUPIHUYOM) 00pa3yloT NMpOYHbIE BO3AYyXO- W MapoIpoHMLIaeMble MOKpbITHs. Ha ka-
MEHHBIX MaTepHaaXx U JPEBECUHE OHU MOT'YT J1aBaTh JOJITOBEUYHBIE OKPBITHS. JTU Kpac-
KW HE PEKOMEHIYIOTCS IPUMEHSATH JJI1 METAJUIOKOHCTPYKLUH.

BopopacTtBopumbie KiieeBble KpAaCKU MPEICTaBISIOT co00il CyCleH3UH MUTMEHTOB U
HAIIOJIHUTENIEH B BOJIHBIX PacTBOpPax OPraHMYECKUX KieeB (Ka3euHa, KUBOTHBIX KIIEEB,
3(UpOB LIEJITIOI03bI, TOJUBUHWIOBOIO COUPTA U 1p.). KileeBble Kpacku - OJUH U3 CAMBIX
CTapbIX BUJIOB KPACOK.

bnarogaps nmapo- ¥ ra3onpoHUIAEMOCTH TaKUE MOKPBITUSA 00ECHeunBalOT BJIaro- u
ra3000MeH B MOMENICHHUH, T. €. CO3JAal0T HOPMaJIbHbIE YCIOBHUS OOUTaHUS B HEM. DTH K€
CBOMCTBa 00eCceUrBaIOT JIOJITOBEYHOCTh Takoi okpacku. [ns dacanoB kieeBble Kpacku
NPAaKTUYECKU HE IPUMEHSIOT.

Macnsabie kpacku. K 3T0# rpyrine Kpacok OTHOCAT KPACKU, B KOTOPBIX CBSI3YIOIUM
cimyxat onudbl. B 3aBHCHMOCTH OT THMa HCIOIB30BAHHON OJMM(BI KPACKU MOTYT OBITH
JUTSI BHYTPEHHUX M HAPYKHBIX pa0oT.

[Tpou3BOIAT Kpacku ryCTOTEPThIE - MUTMEHT, MEPEeTepPThlii ¢ HEOONBIINM KOJIHYe-
CTBOM OJH(BI U TOTOBBIE K YMOTPEOICHUIO ((KUAKOTEpPTHIE). ['ycTOTEpThIE Kpacku J0BO-
JAT 10 MaJIIpPHOW KOHCUCTeHUMH, koindecTBO oiudbl 20...40% oT Macchl rycTOTepTOU
KpPacKH.

Onuda B MaciHgHBIX KpacKax UIpaeT TaKXe poJib pa30aBUTENs, T.€. PEryJsaTopa
PEOJIOTMUECKUX CBOMCTB Kpacku. MacisiHble KpacKM Ha BO3/IyXe HE BBICHIXAIOT, a TBEp/Ie-
I0T B pe3yJibTaTe B3aUMOJCHCTBUS OJIM(PBI C KUCIOPOAOM BO3ayXa. Y CKOPSAIOT TBEpJCHUE
onv(dbl ¢ MOMONIBIO BEIIECTB-CUKKATHBOB. OOpa3zyromniasicsi MieHKa MacisiHOM KpacKu
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riajKas u Onectsiasi, CToWKas K BOJE U MOIOIIMM CpPEICTBaM, BOJIO- U apOHENpPOHHIIae-
Ma.

Pacxon MacisHOM KpacKu 3aBUCUT OT YKPBIBUCTOCTM NUIMeHTa. Tak, yKpbIBU-
CTOCTb FOTOBOM K ynoTpedaenuto oxpbl — 180 /M2, a ’KeNe3H0ro cypuka — Beero 35 r/m?,

MacnsHble Kpacku MPUMEHSIOT JUISl 3AIUTHI CTAJIbHBIX KOHCTPYKIMI OT KOPPO3HH,
JUTSI IPEJOXPAHEHUS JEPEBSIHHBIX KOHCTPYKIUI OT YBIAXKHEHUS.

OManu - Kpackd, MOJy4YaeMble BBEJCHUEM IUTMEHTOB M HANOJHUTENECH B JIAKH.
YeTkoil rpaHUIIbl MEKY MACISIHBIMU KpacCKaMH U SMAJIIMH HET.

I'mudraneBsie kpacku (Mapka ['dD) gBAAIOTCS NPOMEKYTOUHBIM 3BEHOM MEX]Y
MacCJSHBIMHM KpackaMu U 3MajisiMu. [ udraneBoe cBs3ylolee npeacTaBiseT co0oil moiam-
Mep TIUIeprHa U (PTaneBoro aHruaApuaa, MOIU(GUIIMPOBAHHBIN HEHACBHIIIEHHBIMU PACTH-
TeIbHBIMH MacliaMu. ['ndTasieBble Kpacku ¢ yCIEXOM 3aMEHSIOT MaclisiHbIe ISl HApy K-
HOU U BHYTPEHHEN OTMIEIIKH.

[TenTadranesbie kpacku (Mapka [1®) anamornyss! rau@TaneBsIM, HO P CHHTE3E
CBSI3YIOILLETO BMECTO INIMLEPHHA MCHOIB3YIOT MeHTa’puTput. CBoiicTBa M 001acTu Mpu-
MEHEHHUsI MeHTa(TaIeBbIX KPACOK aHATIOTMYHBI MU (TAIEBbIM.

Hutpouentono3usie smanu (mapku HII) - ObicTpocoxXHyIMe Kpacku, MpUMEHse-
MBI€ JIJISl OKPACKU METaJUIOKOHCTPYKLUH, peke AepeBa.

Hutpornudranessie smanu (Mmapka HI') - kpacku BBICOKOTO KauecTBa, 00bETUHUB-
mue B ce0e JOCTOMHCTBA MIH(TANIEBBIX U HUTPOLEIUTFOIO3HBIX KPACOK.

[lepxmopBunmioBbie Kpacku (Mapka [1XB) momyuaror pacTBopeHHEM MEpPXJIOPBU-
HUJIOBOT'O TMOJMMEPA B OPTaHMYECKUX PACTBOPUTENSAX M BBEIECHUEM B 00pa3oBaBLIMMCSA
JaK MUTMEHTOB. DTU KPACKHU MPUMEHSIOT JUIsl HAPYKHBIX padoT MO IITyKaTypke, OETOHY,
kupnuyy npu temneparype 10 -16° C. IlepXnOpBUHUIIOBBIE KPACKHM AAKOT HACHIICHHBIC
TOHA, IPU 3TOM COXpaHseTCs (akTypa MOBEPXHOCTU OKpalIMBaeMoOro Marepuaia. Beico-
Kast aTMOC(EpOCTOMKOCTh JeNaeT OKpacky poiaroBeuHoil (onm ciyxart 10...15 zer).
OxkpaiteHHble pacabl MOXKHO MBITh BOJON C MOIOILIUMU CPEJCTBAMH.

[IepXJTIOpBUHUIIOBBIE MOKPBITHUS MPAKTUYECKH HEMPOHULIAEMBI 110 OTHOILLEHUIO K Ka-
NEJIBHOXKHUIKON BOZIE, HO, B TO K€ BpeMs, MIPOITyCKaIOT BOASHBIE Maphl. YTO ciocoOCTByeET
JOJITOBEYHOCTH KPACOYHOTO CIIOSI.

BononucnepcnoHHble Kpacku , B KOTOPbIE KPOME INIEHKOOOPa3yoIIero nojuMepa u
OUTMEHTa BXOJAT IIACTU(PUKATOPBI, IMYJIBraTOPbl (COMH JKUPHBIX KUCIOT, MOIUBUHUIO-
BbIIl CIIUPT U T. I.), JUCIIEPraTOpbl MUTMEHTOB M HAIOJHUTENEH, 3aryCTUTENN (BoJopac-
TBOPUMBIE 3(PUPBI LEITI0N03b]), CTPYKTYpHUpYIOLUe 100aBKU (OEHTOHUT U T. 1I.), KOHCEP-
BaHTBI, ICHOTaCUTENIN U Ap.B BOIOAMCIIEPCHOHHBIX KpacKaxX IO0JIs MUTMEHTa U HAaIlOJIHU-
TeJIs 0 OTHOLIEHUIO K IIEHKOOOpa3yrolieMy IpuMepHo B 1,5 pa3a HUXKe, 4YeEM B IMaJIAX
(T.e. cMauuBaeMOCTb BOJIOM), OTCYTCTBHUE BOJIOPACTBOPUMBIX IIPUMECEH U Jp.

BononucrnepcnoHHble KpacKM HAHOCAT HA MOBEPXHOCTh PACIBUIEHHEM, BAJIUKOM
WIN KUCTBIO.

Hcnonb30BaTh BOAOJUCIEPCUOHHBIE KPACKH MOKHO IIPU TEMIIEpaTypax HE HIXKE 5
°C.

JUIs IpUrOTOBJIEHMST BOJOJIMCIIEPCUOHHBIX KPACOK HCIOJB3YIOT IIEHKOOOpPa3yro-
M€ TPEX THUIIOB:

COMOJIMMEPHI AKPUJIATOB - MOJTUAKPUIATHBIE KPACKH

COMOJMMEPHI HA OCHOBE BUHWJIALIETATA - TIOJIMBUHUIIALIETATHBIE KPACKU;

COIIOJINMEPBI CTUPOJIA ¢ OyTaAUEHOM - OyTaJUEHCTUPOJIbHBIE KPACKH.

B MeHbILIEH CTENEHU HMCNOJB3YIOTCS JUCIEPCUM HA OCHOBE COIOJIMMEPOB BHHHII-
XJIOpUJa, aJKUIHBIX M 3MOKCUIHBIX cMoJl. Hanbonee mepcrneKTHBHBI MONMAKPUTIATHBIE
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KpacKu, UCIOJIb3yeMble KakK, /Il BHYTPEHHHUX, TaK U JJIs HapY>KHBIX padboT. Bogoaucnep-
CHUOHHBIEC KPACKU HEJIb3sl UCIOJIB30BAaTh ISl OKPACKH METAUIOKOHCTPYKLIHN C LIENIBIO 3a-
IIMTHI OT KOPPO3UH, TaK KaK M3-3a NapOIPOHUIIAEMOCTH IUIEHKU U3 ATUX KPACOK KOPPO3Us
BO3HUKHET HEM30EKHO.

[ToponikoBbIE KpacKH - TOHKOJUCIIEPCHBIE TUTMEHTUPOBAHHbBIE KOMITIO3HUIIMM HA OC-
HOBE IMOJIMMEPOB ISl MMOJIYYEHHUs 3aL[UTHO-IEKOPATUBHBIX MOKPBITUNA METOJOM BBICOKO-
TEMIIEpaTypHOIO HanbUIeHUs. B KauecTBe MI€HKOOOPa3yOIEero KOMIIOHEHTa IPUMEHSIOT
TEPMOIUTIACTUYHBIE TTOJIMMEPHI (ITOJIMAKPUIIAThI, HAaCkIeHHbIEe noaud¢upsl, [IBX u np.) u
TEPMOPEAKTUBHBIE OJUTOMEPHI (ITOJIUAIIOKCH/IbI, IIOJTUYPETaHbI U JIp.).

I'pyHTOBKM M HINATJIEBKH.

['pyHTOBKa - MaTepual, 00pa3yrolUid HUKHUN CIOW JTAKOKPACOYHOT'O MOKPBITUS U
MOJAUPUIUPYIOIINNA TOBEPXHOCTh MOJJIOKKH C LETbI0 00eCreYeHHs] TPOYHOTO CLEIICHUS
JTAKOKPACOYHOI'O MOKPBITHA C MOJUI0KKON. 110 BUly CBA3YIOIIEro IPYHTOBKH JEJIATCS HA:
KJIEEBbIE, MACJSIHbIE U CUHTETUYECKUE (QJIKUIHbIE, aKpUJIaTHbIE, MOJUA(UPHBIE U T. IL.).
JUIs1 BOIOAMCIIEPCHOHHBIX KPAacOK IPUMEHSIOT BOJOAUCIEPCUOHHBIE TPYHTOBKH, 4acTO B
BUJie pa30aBIeHHON BOAOM Aucriepcuu noiaumepa. OObIYHO TPYHTOBKH MEHEE BSI3KHE, YEM
KpacKH U 3Majiy; cojepxkanue nurmenta B HuUX 50...80 % oT Maccel CBsA3yOIIEro (B Kpac-
kax 100...120 %).

B rpyHTOBKax Mo MeTajuly UCIOIb3YIOT IUTMEHTHI U HATIOJHUTENH, a TAKKE CIELH-
anbHbIe 100aBKH, IpeaoTBpaniatonme kopposuto. Hanpumep, gpocdatupyromme rpyHTOB-
KU U TPYHTOBKHU-TIpeoOpazoBaTenu prkaBuMHbBL. 1101 OKpacky BOJOPacCTBOPUMBIMHM Kpac-
KaMH (HarpuMmep, KIeeBbIMH) OIITYKaTypEHHbIE U OETOHHBIE TOBEPXHOCTH 00padaThIBAIOT
CHelMaIbHBIMU I'PYHTOBKAMM Ha OCHOBE XKEJIE3HOTO KYINOpOoca, AIFOMOKAIMEBBIX KBACIIOB
U T. 1. Takue rpyHTOBKM aHTUCENTUPYT MOMJIOKKY U YIUIOTHSIOT €€, 3aKpbIBas IOPBI, U
IPEIOXpaHsAsl KPACOYHBIM CIIOM OT MOSIBIEHUS BBINBETOB. C 3TOH K€ LEJIBI0 BO3MOXKHO
rpyHTOBaHUE OJM(ON MITH KUJIKOWM MACTISTHON KPacKoM.

[InaTieBku - mactooOpa3HbIe JIAKOKPACOUHbIE MAaTEPHUAJIbl, IPUMEHSIEMbIE I BbI-
paBHUBAHUS TOBEPXHOCTHU NEpe]l HAHECEHUEM Ha Hee Kpacok. [IurmMeHT B HUX He o0s3aTe-
neH. KonudyecTBO MUHEpanbHOM YacTH MO OTHOLIEHHIO K CBS3YIOLIEMY B HINATJIEBKaX
200...300 %. Mcnons3yoT MMNaTIeBKHA C Pa3IUYHBIM CBS3YIONIUM: JIAKOBBIC, MACIISTHBIC,
KJIEEBBIE Y BOJIOAUCIIEPCHOHHBIE.

Bsi3kocTh MIMATIIEBOK 3HAYMTENBHO BhIIIE, YeM KpacoK. OHM HAHOCATCA LINaTelIeM
TOHKUM cyioeM (210 3,0 MM) U mociie BBICBIXaHMS WM 3aTBEPACBAaHUS BbIPAaBHUBAIOTCS a0-
pa3uBHBIM MaTepuanoM (IIKYpKOW, KycKoM mem3bl). Pa30aBieHHbIE pacTBOpUTENIEM
IINATIEBKA MOKHO HAaHOCHUTbH paclbuleHHEM. B ciyudae OosbliuX HEPOBHOCTEW HIMATIIEB-
Ka HAaHOCUTCSI HECKOJIBKO Pas.

8. AKYCTUYECKHUE MATEPHAJIbBI

COBOKYMHOCTh MHOTOYHMCIIEHHBIX 3BYKOB, OBICTPO MEHSIOIIMXCS IO YaCTOTE U CUJIE,
IPUHATO HA3bIBaTh IIYMOM. lIlyM B mOMEmIEHMAX OTHOCUTCS K KaTETOPUM CAHUTAPHO-
TUTMEHNYECKUX BPEIHOCTEN, TAK KaK JUIUTEIBHOE €r0 BO3JAEHCTBUE BPEIHO IS 310POBBS
YeJIOBEKa W MOHMXKAET €ro padoToCnoCOOHOCTh. PaznmuuaroT 1mryMbl BO3AYIIHBIE U yaap-
Hble. BO3AylIHbIN IIIyM BO3HUKAET M PACIPOCTPAHSAETCS B BO3AYLIHOM cpelie. 3BYKOBBIE
BOJIHBI BO3/JICHCTBYIOT Ha OTpa)KJaoLIUe KOHCTPYKLUUHU 3AaHUN, MPUBOAAT MX B KoseOa-
TEJIBbHOE BM)KCHUE U TEM CAMBIM IIEPEJAIOT 3BYK B COCEIHUE MIOMEIICHUS, OTPAXKAIOTCA U
YaCTUYHO IIOIVIOIIAIOTCA OTPAXKIACHUAMU. Y NAPHBIA IIyM BO3HHUKACT U IEPENACTCSA B
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OTPAXKIAIOMINX KOHCTPYKIUSAX MPH yAApHBIX, BUOPALIMOHHBIX M JPYTUX BO3AEUCTBHUSAX
HEIMOCPEACTBEHHO HA KOHCTPYKLHUIO.

Bpennoe neiicTBue IIyMOB CTPEMSITCS YMEHBIIUTH MyTEM pa3pabOTKH palioHalIb-
HbIX IUIAHUPOBOYHBIX U KOHCTPYKTUBHBIX PEIICHUI 3/1aHH, OCYILIECTBISIEMbIX C MpHUME-
HEHUEM aKyCTUYECKHX MaTEPUAJIOB U U3JIEIUN.

AKYCTHYECKMMH Ha3bIBAIOT MaTepuajbl, CIOCOOHbIE MOTJIOUIaTh 3BYKOBYIO JHEP-
TUI0, @ TAKXKE CHUYKATh YPOBEHb CHUJIBI U TPOMKOCTH MPOXOIAIIUX Yepe3 HUX 3BYKOB, BO3-
HUKAIOIIMX Kak B BO3JyXe, TaK U B MaTepuayie orpaxxaeHus. [1o Ha3HaueHUI0 aKycTH4e-
CKHME€ MaTepuaibl pa3JessitoT Ha 3BYKOU30JIALIMOHHBIE U 3BYKOIOTJIOIIAIOIIHE.
3BYKOM3OJISILIMOHHBIMU HA3bIBAIOT MaTe€pUaibl, IPUMEHSIEMbIE B OCHOBHOM JUIsl ocliadiie-
HUS YIApPHOTO IIyMa. 3ByKONOTJIOMIAI0IINE MaTepUalibl 00JaAat0T CBOMCTBOM MpEeUMyIIe-
CTBEHHO MOTJIOLIATh YHEPTHUIO MAIAI0IIMX HA HUX 3BYKOBBIX BOJIH (BO3/YILIHBIE IIIYMBI).

3BYKOU3OJISIIMOHHAS CIIOCOOHOCTh MaTepuaia B OIpa)KJI€HUU OLIEHUBAETCS MO pa3-
HOCTH YPOBHEH 3ByKa ¢ 00€UX CTOPOH OTpaKIEHUsS U BbIpakaercs B aenumoOenax. Ilpe-
JeNbHbIE (MaKCUMAJIbHO JIONMYCTHMbIC) YPOBHU IIIyMa YCTAHABIIMBAIOTCS B 3aBUCHUMOCTHU
OT Ha3HA4YEHUs MOMEIIEHNS U YaCTOTHOM XapaKTepUCTUKH 3ByKa. HopManbHOE yX0 ueno-
BEeKa BOCIPHUHHMAET 3BYKOBBIE KoJeOaHHs dacTtoToil 16... ... 20 000 I'u, opuuem ocobo
9yBCTBUTEIbHBIMU ABISAIOTCA 4acTOThI 1500...3000 I'11. 3ByKOM30ISIIMOHHAS CIOCOOHOCTH
OrpaXJIE€HHs MPSAMO IMPOMOPILUOHAIBHA JECATUYHOMY Jorapupmy ero macchbl. OJHaKo
YBEJIMYEHHE MACChl KOHCTPYKIUI JEIAaeT UX CIUIIKOM TSKEIBIMHU, TPOMO3JKUMH U JOPO-
rumu. ['opazno spdexkTuBHEEe KOHCTPYKIUH, U3TOTOBJIEHHBIE U3 MOPHUCTBHIX MATEpPUAJIOB,
WIM MHOTOCJIOWHBIE KOHCTPYKILHMH, UMEIOIIME BO3JYIIHbIE MPOCIOWKH. B 3Tom ciydae
UCIIOJIb3YIOTCSl YIPYTrUe CBOMCTBA BO3yXa, KOTOPHIM T'aCUT 3BYKOBbIE KOJEOAHUs U Mpe-
pBIBaeT pacrpocTpaHeHue 3Byka. [1o 3Toil ke npuYMHE M 3BYKONOTJIOMIAIOIINE MaTepua-
JIbI CTPEMSATCS] U3TOTOBIIATH BRICOKONOPUCTBIMU (rTopucTocTh 40... 90 %), T. €. Kak u Tern-
JIOU30JIALIMOHHBIE MaTepuasibl. OJHAKO B OTIMYME OT TEIUIOM3OISALMOHHBIX MAaTEpUAJIOB,
I'Jie BBITOJIHBI 3aMKHYTbI€ BO3YIIIHbIE MOPHI, 3()PEKTUBHOCTH 3BYKOMOIIIONIAIOIINX MaTe-
pHAJIOB BO3pACTAET MPU HAJUYMHU CKBO3HBIX IOpP WJIM CHELUAJIBHO MPETyCMOTPEHHOMN
nepdopalum.

AKyCTHUYECKHE MaTepHalibl JOJKHBI COXPaHSATh CBOM CBOMCTBA B IpOLIECCE JJIU-
TEIbHOM SKCIUTyaTalud K BMECTE€ C TEM YJOBJIETBOPITH OOUIMM CTPOUTEIBHO-
TEXHUYECKUM TPEOOBAHUSAM IO OTHECTOMKOCTH, OMO- U BIAroCTOMKOCTH, MEXaHUYECKOU
IPOYHOCTH U SKOHOMUYHOCTH.

3BYKONOTJIOMIAIONINE MAaTEPHAIbl CHIKAIOT SHEPTHUIO MaIal0MIMX HAa HUX 3BYKOBBIX
KOJI€0aHUI ¥ TTO3TOMY CIY>KaT Jisi O0phOBI ¢ BO3AYIIHBIM IymMoM. [Ipu npuMenenun ass
AKyCTHYECKON OTJEIKH BHYTPU MOMEIICHUN OHH BBIMTOIHSIOT TAKXKE JEKOPATUBHYIO POJIb
(IeKOpPaTHBHO-aKyCTUYECKUE MaTepUabl).

OCHOBHOI aKyCTHYECKON XapaKTE€PUCTUKOW 3BYKOMOTJIOMIAIONIUX MATEPUAJIOB SIB-
asiercst KOA(QQUIUEHT 3BYKOIOTJIOIEHUS a, PaBHBIM OTHOIICHHIO KOJMYECTBA SHEPTUU
3BYKOBBIX KOJI€OaHMIA, MOTJIOMIEHHOW MaTepHaloM WM KOHCTPYKLHEH, K 00IIeMy KOJIH-
YECTBY 3BYKOBOI SHEPIUH, MaJAIOIIEH HA U30JIMPYEMYIO IOBEPXHOCTh B €IMHHILY BpeMe-
HU.

Bce cTpouTenbHbpie MaTepUalibl 00J1aJal0T B TOM WIJIM MHOW MEpe 3BYKOMNOIJIOLIEHU-
eM. K 3BykonoriomaroiuM MatepraiaMm MPUHATO OTHOCUTH TOJIBKO T€, KOTOPbIE UMEIOT
KO3 PUIIMEHT 3BYKOMNOTJIOIIEHUS Ha cpeHUX YacToTax Oosbie 0,2. DT MaTepuaibl Xa-
PAKTEPU3YIOTCS BBICOKOUM, NMPEUMYLIECTBEHHO OTKPBITOM, MOPUCTOCTBIO. JlJIg ycuieHus
NOTJIOUIEHUS 3BYKOBOM 3HEPTrUM 3BYKOMOTJIOMIAOIIME MATEPUAIIBI YACTO JOMOIHUTEIBHO
nepdopupytoT. [lepdopanus odiaerdyaer 10CTyI 3ByKOBBIX BOJIH K MaTepuany U B 3aBUCH-
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MOCTH OT pa3Mepa u (OpMbl OTBEPCTUH, UX HAKJIOHA U TIyOWHBI, a TAK)KE MPOLICHTa TIep-
¢dopanuu (OTHOIICHUE TUIOIIAIM, 3aHUMAEMO OTBEPCTUIAMHU, K OOIEH MIIOIIA N U3/1eIs)
yBeauuuBaeT kodpduiment 3Bykonoriomenus Ha 10...20 % u 6omnee. s 3Toit xe nenu
bakTypy MOBEPXHOCTH M3JEIHN JIeJal0T TPEIIMHOBATOM, 00po31uaToil uinu penbedHon u
OKpAIIUBAIOT IMYJbCUOHHBIMU WM KJIEEBBIMU Kpackamu, 0Opa3yIOIUMH MOPUCTOE TO-
KpBITHE.

3BYKONOIJIOMIAOIINE IIUTHI 11eJIecO00pa3Ho pacmnojiaraTb B KOHCTPYKLIHHU C BO3-
JTYIIHBIM 3a30POM — «Ha OTHOCe». [Ipu 3TOM UCIONB3YIOTCS YIIPyTHe CBOMCTBA BO3/AyXa,
YTO TAKXKE YBEINYUBACT 3BYKOMOTJIONICHUE KOHCTPYKIIUH.

3BYKONOTJIOMIAONIME MaTEPUAIbl MPUMEHSIOT B BUJE OJJHOCIOHHOTO OJHOPOIHOTO

MOPUCTOr0 MaTepuajga ¢ opakTypeHHOU MOBEPXHOCTHIO, JIByX- U MHOT'OCIIOMHBIX MOPHU-
CTBIX MaTE€PUAJIOB C KECTKUM MEePPOPUPOBAHHBIM MOKPHITHEM, & TAKXKE B BHUJIC IITYYHBIX
OJIHO- 1 MHOTOCJIOMHBIX U3JIEJIUI pa3HOOOPA3HBIX pa3MepoB U (POPMBI.
OpnHocnoitHbIe TOPUCTHIE 3BKYOIOTJIOMIAIONINE MAaTEPUATIbl U U3JEIUS MOTYT UMETh BO-
JIOKHUCTYIO0, KOHTJIOMEPATHYIO U STYEUCTYIO CTPYKTYpY. M3 3ByKOMOIIOMIAOIIUX MaTEPH-
aJIOB C BOJIOKHUCTOM CTPYKTYpOM HamOOJIbIlIee 3HAUCHUE UMEIOT MUHEPAJIOBAaTHBIC U Jpe-
BECHOBOJIOKHUCTBIE TUIUTHI.

MuHepanoBaTHbI€ MIUTHI U3TOTOBIISIIOT U3 MUHEPAIBHOTO, B TOM YHCII€ CTEKJISIHHO-
r'0 WU acOECTOBOT0, BOJIOKHA HA CHHTETHYECKOM HIIA OUTYMHOM CBSI3YIOIIEM. DTH TUTUTHI
OTJIMYAIOTCA OT TEIJIOM3OJISILIMOHHBIX 00JIe€ HKECTKUM CKEJIETOM, CKBO3ZHOW MOPUCTOCTHIO
U BHEIIHEHW oTaenkoi. Dh(DEKTUBHBIMU OTACIOYHBIMU 3BYKOMOTJIONIAIOIIUMHU MaTepHua-
JJaMU Ha OCHOBE MUHEPAJIbHBIX BOJIOKOH SIBJISIFOTCS TTUTHI «AKMUTPaH» U «aKMUHUTY. J{71s
IPOU3BOJICTBA «aKMUTPaHa» MPUMEHSIOT MUHEPATbHYIO WM CTEKJISTHHYIO TPaHyJIMpOBaH-
HYIO BaTy M CBA3YIOIIEE, COCTOSIIEE M3 Kpaxmaa, KapOOKCHIILEIUTIOI03bl 1 OCHTOHHUTA.
W3 npurotoBieHHON CMECH CBSZYIOIIETO U IPaHyJ BaThl (POPMYIOT TUIMTHI TOJIIMHON 20
MM, KOTOpBIE TOCTIE CYIIKH MOJBEPraroT OT/eiKe (MX KanuOpyroT, NUTM(YIOT U OKpaIiu-
BaroT). JIumeBas MoBEpXHOCTh IIUT UMEET «TpeniuHoBaTyo» (aktypy. [Inutel «axmu-
HUT» UMEIOT HECKOJIbKO M3MEHEHHBI COCTaB (B YaCTHOCTH, BMECTO OCHTOHHTA UCIIOJIb-
3YIOT KaOJuH), a GOPMYIOT UX MyTeM OTIUBKH B hopmax. Koaddunment 3sykomnoriorie-
HUA 000MX BUJIOB IJIUT B CPEAHEM M BBICOKOM AuamnazoHe yactoT cocrtasiser 0,8...0,9.
[1nuTel peiHa3HAYEHbI 711 aKyCTHYECKOW OTJIEIKU MOTOJIKOB U BEPXHEW 4acTH CTEH 00-
IIECTBEHHBIX M aJIMUHUCTPATUBHBIX 3/IaHUM C OTHOCUTEIHHON BIAXKHOCTBHIO BO3JyXa HE
6onee 75 %.

JIJis 3BYKOIOTJIOMIAIONIMX OOJHUIIOBOK MCIIOJIB3YIOT MOPUCTBIE (MATKHE) IPEBECHO-

BOJIOKHUCTBIC TUIUTHI C TIOTHOCTHIO 200...300 xr/M3. Ilnutel nephopupyroT 0ObIYHO Ha
2/3 TONIUHBI KPYTJIBIMUA OTBEPCTHSIMU WIIM 11a3aMHU U OKPAIIMBAIOT KJIEEBON KPaCKOM.
K Marepuanam ¢ KOHTJIOMEPATHON CTPYKTYPOU OTHOCSIT aKyCTHUECKHE O€TOHBI U PaCTBO-
PBI B BHJIE TUTUAT, OJIOKOB, M3TOTOBIISIEMbIE HA MIOPUCTHIX 3aMOTHUTENSIX (BCIIyUYEHHBIE TIep-
JIUT U BEPMHUKYJIUT, JIETKUE BUJIbI KEpaM3UTa, IPUPOJTHON WIIH IJTAKOBOU MEM3bl) U OEJIOM,
[IBETHOM WJIM OOBIYHOM MOPTIAHIEMEHTaX.

Cpenun mMaTepualioB ¢ SYEUCTOW CTPYKTYpPOU HAWOOJBIIIEE PACIPOCTPAHEHUE TOITY-
YUJIM TUTMTHI U OJIOKU M3 SIYEUCThIX OETOHOB, MEHOCTEKJIAa M TMOPOIUIACTHI (SYEUCTHIC
MJIaCTMACChI, COJIEPIKAIINE COOOIIAIONIHUEC MEXKIY CO0O0M TOpHI).
3BYKOIOIIOMIAIONINE U3ACIHS U3 MOPUCTHIX MATEPUANIOB C MEPPOPUPOBAHHBIM MOKPHITH-
€M MPEeACTABIISIOT cOO0M MOPUCTHIN MaTepual mIoTHoCThi0 He 6omee 100...140 kr/m3. W3-
TOTOBJISIIOT UX B BUJIE MUHEPAJIOBATHBIX IUIUT, PYJIOHOB, aKyCTUUYECKUX OCTOHHBIX IUIUT
WIH MOJNYpeTaHoBOro mnoporuiacta. C BHENTHEH CTOPOHBI MOPUCTHINA MaTepHall 3aKpbIBa-
10T TIephOPUPOBAHHBIM PKPAHOM, KOTOPHIA U3TOTOBISAIOT U3 CIOMCTOTO IUIACTHKA, AHOpa-
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JIOMUHUSA, OLIMHKOBAHHOM JIMCTOBOM CTaJIM, aCOECTOLEMEHTHBIX JINCTOB, TUIICOBBIX aKy-
CTUYECKUX IUIUT U T.A. Takue KOHCTPYKIIMU NPUMEHSIOT JJIsI AaKyCTUYECKOW OTAENKHU IO-
TOJIKOB M CT€H B OOIIECTBEHHBIX U KYJIbTYPHO-OBITOBBIX 3/IaHUSX.

HaunGonpmuii 3pext 3ByKOMOTIONMIEHHS] JOCTUTAETCS MPU PACIIONIOKEHUU 3BYKO-
MOTJIOTUTENISI B HETIOCPEICTBEHHON OJIM30CTH OT UCTOYHHUKA 3ByKa. B 3TOM ciiydyae yacTh
3BYKOBOW DHEPTUU TAaCUTCS J0 TOTO, KaK OHAa MIPOHUKAET B romernieHue. [loatomy B 00111€-
CTBEHHBIX U OCOOCHHO B MPOMBIIUICHHBIX 3/aHUSX OOJBIIOE MPAKTUYECKOE 3HAUCHUE
UMEIOT LITYYHBIE 3BYKOIMOTJIOTUTENN B BUAE OTACIbHBIX IIIUTOB, KyOOB, MPU3M., KOHYCOB,
1apoOB, MOJIBEIIMBAEMbIX K MOTOJKAM IIYMHBIX MOMEIICHUN WU yCTaHABIMBAEMbIX Ha
oty BOJIM3M MCTOYHUKA 3BYyKa (CTaHKa, MexaHu3Mma U T.1.). CTEeHKU MTYYHBIX MOTJIOTH-
TeJel UMEIoT nep@opalinio, a MOJOCTH MEXK/Ly HUMHU 3aMOTHEHBI WU 00JIMIIOBAHBI U3HYT-
Y TIOPUCTHIMU MaTepUaiaMH.

BBICOKOr0o 3BYKONOTJIONIEHUS MPU HU3KUX YacTOTaX JOCTUTAKOT MPUMEHEHUEM pe-
30HUPYIOIIMX NaHesned. Takue MmaHeln COCTOAT M3 KapKaca, Ha KOTOPOM KPENmUTCS MEM-
OpaHa u3 TUCTOB (haHEPHl, KECTKUX JAPEBECHO-BOJOKHUCTHIX IUIUT WM TUJIOTHOW TKaHU
TUINA KJIeeHKU. [laHemn MOHTHPYIOT Ha MOTOJIKE U CTEHAaX C OMNPEIEIEHHbIM OTHOCOM OT
OTpaXKJAIoMIe KOHCTPYKIMHA. D(PGEKT 3BYKONOTIOMIEHUS 00YCIOBIMBACTCS AKTHUBHBIM
COTPOTUBJICHUEM CHUCTEMBI, COBEPIIAIOIICH BBIHYXICHHBIC KOJCOAHUS MO JCHCTBHUEM
aJIa0IIEH 3BYKOBOW BOJIHBI.

AKYyCTUYECKHE MaTepHUasbl SIBISIOTCS POJACTBEHHBIMU MO OTHOILIEHUIO K TETUIOU30-
JSUUOHHBIM. W TeM U IpyruMm maTepuaniamM HeoOXoauMa BBICOKAsi MOPUCTOCTh. OHAKO B
CBSI3U C T€M, YTO MPHUPOJIa BO3JACHCTBUS TEIJIOBOTO U 3BYKOBOTO MMOTOKA pa3iMyHa, Xapak-
TEp ONTUMAIbHOW CTPYKTYpPbl Y HUX paznuyaetcs. Tak, Hanbosnee 3¢ (HeKTUBHBIMU TETLIO-
U30JISIIIUOHHBIMU MaTepuajjaMu SIBIISIOTCS T€, KOTOPbIE 001a/1al0T 3aMKHYTONW MEIKOIIOPHU-
CTOH CTPYKTYpPOM, UCKIIFOYAIOIIEW KOHBEKIIMIO BO3yXa. AKYCTHUECKHE, B YACTHOCTHU 3BY-
KOIOTJIOMIAIOIINE, MAaTEPHAIIBI IOJKHBI UMETh OTKPBITYIO MIOPUCTYIO CTPYKTYPY, CIIOCO0-
HYIO TOTJIONIATh 3BYKOBYIO 3Hepruto. Jlyis ycunenus 3toro 3¢ dexra moBEpXHOCTh U3JIe-
JUH TOTIOJIHUTENEHO TIEpPOPUPYIOT WK KE TPUIAIOT € pebedHBIN XapakTep.

B 3aBuCMMOCTH OT MCTOYHMKA 3BYKOBBIX BOJIH MaTepHaibl MOJPA3ICIAIOT Ha 3BY-
KOIOIJIOLIAIONINE, MPEMSITCTBYIONIUE OTPAKEHUIO U HAIOKEHUIO IIIyMOBOI'O 3BYKa, U 3BY-
KOU3OJISIIITUOHHBIC, UCKITIOYAIOIINE MPOXO0XKICHUE U PACIIPOCTPAHEHUE YIAPHOTO 3BYKA IO
CTPOUTENBHBIM KOHCTPYKIIUSIM.

Takum 00pa3oM, oCcHOBHBIMU NOKA3amMenaMU, XapakTepu3yromuMu 3¢p(OEKTUBHOCTh
MaTepuasoB, SABJISIOTCS: IS 3BYKOIOIJIOMIAIOIINX — OTKPBITasl MOPUCTOCTh, JJIsl 3BYKO-
W30JSILIMOHHBIX — HU3KUN AUHAMHUYECKUN MOJYJIb YIIPYTOCTH.

3syKkonoznowaroujue MaTepuanbl TOJKHBI 001a1aTh OOJBIION MOPUCTOCTHIO U Jie-
KOPaTUBHOCTHIO, MAJIOW TUTPOCKOMUYHOCTBIO, OTHE- U OMOCTOUKOCTHIO.

[IpenensHo pomyctumsiii ypoBenb myMa (I11Y) mist npou3BOACTBEHHBIX MMOMEIIIE-
Huit coctasnsgeT 80...85 nb, mis aqxMuUHUCTPAaTUBHBIX — 10 51 ab. 3a eIuHMIly 3BYKOIIO-
IJIOLIEHHS. YCIOBHO HNPMHMMAIOT 3ByKomoriomeHue 1 m? oTkpbiToro oxHa. Js sddex-
TUBHBIX MaTepuajoB KO3(PQHUIIMEHT 3BYKOIOTJIOMICHUS, T.€. OTHOIICHHUE IOTJIONICHHOM
SHEPIruM 3BYKa K SHEPruU MaJalolIero 3ByKa, He JOJLKEeH ObITh MeHblle 0,4 mpu dactote
1000 I'u. C 3TOM 1ENbI0 UCMOJIB3YIOT MaTEpUalbl MOPUCTOM, BOJIOKHUCTOM, STYEUCTON U
CMEIIIAaHHOU CTPYKTYpbl. K HHUM OTHOCSITCSI THIICOBBIC IUIUTHI C pPeIbe(HBIM PUCYHKOM,
TUTICOKAPTOHHBIE U acOeCTOLIEMEHTHBIE MHOTOCJIONHBIE Mep(POopUpPOBAHHBIC TUIUTHI, MU-
HEpaJIOBAaTHbIE HA KPaxMaJIbHOM CBS3YIOIIEM («AKMUHUTY», K AKMUTPaH») C IIEPOXOBATON
JIEKOPATUBHOM MOBEPXHOCTHIO U Mep(POpUpOBAHHBIE.
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AKYyCTUYECKHE MATKHE, MOIYKECTKUE, JKECTKUE IUTUTHI (CTEKJIO-BaTHbIE, MUHEPAJIO-
BaTHBIC WJIM C HCIOJB30BAaHUEM CYMEPTOHKOTO 0a3aiIbTOBOTO BOJIOKHA HA IMOJUMEPHOM
CBSI3YIOIIIEM) BBIITYCKAIOT ¢ OOJIMITOBKOW JTUCTOBBIMHU Mep(HOPUPOBAHHBIMU MaTepHUaJIaMH:
TUTICOBBIMH, aCOECTOIIEMEHTHBIMM, CJIOMCTHIM IUIACTHKOM, alfOMUHHEM, cTaiblo. [Lmo-
manp nepdopanuu coctapiser 15...20 % . s moBBINIEHNUS TUTHCHUYHOCTH W YJIydIlIe-
HUSI CUETUIEHUS 3BYKOIOTJIOMIAOIIETO CJIOS C JULEBBIM 3KPAHOM MEK1y HUMH ITPOKJIA IbI-
BAIOT CJIOM W3 PEAKOW TKaHH. AKYCTUYECKHE MMaHEIU Ha OCHOBE MUHEPAIBHOM WJIN CTEK-
JISHHOM BaThl MOKPBHIBAIOT CIIENUATIBHON MOJTUATUIICHOBOM IIJIEHKON WJIA CTEKIIOTKAHBIO.
JIpeBECHOBOJIOKHUCTBIE AKYCTHYECKHE ABYXCJIOMHBIC IUIUTHI BBIMOJHSAIOT W3 MATKOW U
xectkoit JIBIT ¢ mepdhopupoBaHHOM JTUIIEBOM MOBEPXHOCTHIO. [[J1s1 MOBBIIIEHHS] OTHECTOM-
KOCTH UX MOKPBIBAIOT OTHE3AIUTHBIMHA KPACKaMH.

K 3ByKomnoriomarommum u3aeusiM MOJHONW 3aBOJICKON TOTOBHOCTH TAaK>K€ OTHOCSIT-

col:
. IUIMTHI 3BYKOMOIJIOMIAIONINE SYEUCTOOETOHHBIE IIOTHOCTBIO 10 350 kr/m3 ¢ mopu-
CTOM CTPYKTYpOH M HErIyOOoKoM nepdopaliieii IBETHOTO JTUIEBOTO CIOS;

. OJIOKM KepaM3UTOOETOHHBIE MEITKO3EPHHUCTHIE 3BYKOIIOTJIONIAIOIITHE;

. IUTUTHI TIEPIUTOBBIE 3BYKOIMOTIIONIAOIINE HA JKUJIKOM CTEKJIE MU CHHTETUYECKOM
CBA3YIOIIEM ILIOTHOCTEIO 250...350 kr/m3;

. IUTUTHl TOJMBUHUIXJIOPUIHBIE TOJIYKECTKUE CO CPEIHE- U MEIKOMOPUCTON CTPYK-

Typoii miotHoCTHI0 100...120 kr/™m3,

HaunGonpmuit 3gdekr gocturaercss npyu MOJHOM MOKPBITHH MOTOJIKA 3BYKOMOTJIO-

MIAlONMMU MatepuaiamMu. Eciau Takoil BO3MOXKHOCTU HET, TO MX PaclojaraiT ONmke K
CTEHaM, IJie FJHepreTuYecKas MIOTHOCTh 3ByKa HauOOJbIIasl.
Kpome mTydHbIx MaTepuason, st 00ecnedeHus] 3BYKOIMOTIOMIEHHS UCTIOJIb3YIOT MOHO-
JUTHBIC IOKPBITHS CTEH U MOTOJIKOB, BBIMOJIHSIEMbIE U3 aKyCTHUECKUX PACTBOPOB, U OETOH
Ha MOPHUCTHIX 3AIOJHUTENSX U JEKOPATHBHBIX LieMeHTaX. Kak mpaBuiio, 3TM Marepuaisl
IOPEICTaBISIOT COO0M CyXHe CMecH, 3aTBOpsSEMbI€ BOJOM HENOCPEICTBEHHO Ha CTPOU-
TEJIbHOM TUIOIIAJKE.

3eyKouzonayuonnvie MaTepuanbl MPEAOTBPALIAIOT PACIPOCTPAHEHUE M MPOHUKHO-
BEHUE yJIapHOTro 3Byka. OHU NpPECTaBISAIOT COOOW MOPUCTHIE MPOKIAJOYHbIE MATEPUAIIbI
C HEOOJIBIIUM MOJYJIEM YIPYTOCTH, OOYCIABIMBAIOLIUM MAIYI0 CKOPOCTh pPacIpOCTpaHe-
HUs 3ByKa. Tak, CKOpOCTh pacrpocTpaHeHUs 3BYKOBBIX BOJIH B ctanu — 5050 m/c, xene-
300erone — 4100, npeBecune — 1500, npobke — 50, mopuzoBanHou pesune — 30 m/c.
Jlist ycTpaHeHusl nepeiauyd yAapHOTO 3BYKa MPUMEHSIOT KOHCTPYKILHIO «ILJIABAIOIIETO)
nosia. C 3TOM 1EeNbl0 yNpyTrHe MPOKIAJKU YKIAIbIBAIOT MEXAY HECYyIleW IIMTOW mepe-
KPBITHS U BEPXHUM MOKPBITUEM T10J1a, @ TAKXKE 110 MEPUMETPY MOMEIIEHUS JIJIsl OTACTICHUS
10JIa OT CTEH.

B kadecTBe 3BYKOM3OJSILIMOHHBIX HMCHOJB3YIOT KaK TPAJAWLHAOHHBIE MaTepHalIbl
(MSITKHE IPeBECHOBOJIOKHHUCTBIE TUIUTHI, aCOECTOBBIA KapTOH, MUHEPAIOBATHBIE M CTEKJIO-
BaTHbIE MOJIOCHI TONIMMUHON 12...24 MM), Tak U COBpEMEHHbIE (PYJIOHHBIE U3 MPECCOBAHHOMN
OpOOKH, JINCTOBBIE U PYJOHHBIE MEHOMOINITHICHOBBIE, TEHONOJUCTUPOJIbHBIE, TEHOIO-
JMYpPETaHOBbIE MPOKJIAJKH HA OYMa)KHOH OCHOBE, IIOJIMACTEPHBIE U MIEHOMOINYPETaHOBbIE
MaThl, pyJIOHHbBIE MaTepuaibl U IPOKIAIKH U3 CUHTENOHA, IOPU30BAHHOM CUHTETUYECKOU
PE3UHBI, a TAKKE BCITYUYEHHBIH BEPMUKYJIUT B TIOJUITUICHOBBIX MEIIKaX).
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9. TEIINION3O0JIIHUOHHBIE MATEPUAJIbBI

K Ternon3oiasuoHHbIM OTHOCATCS HEOPTAaHUYECKUE U OPTraHUYECKUE MAaTepUaibl U
U3JIeNs, MpeHa3HAuYEHHBIC ISl TETUIOBOM M30JIAIMUA CTPOUTEITBHBIX KOHCTPYKIUHN 37a-
HUHN ¥ COOPY>KEHUMN, TEXHOJIOTUYECKOTO 000pYI0BaHus, TPYOOIPOBOIOB H JIp.

Tennon30nsMOHHBIE MaTePUAIIBI JOJKHBI:

- mpu Temmnepatype 25 °C obmagath Ko3pUIIUEHTOM TEIUIONPOBOIHOCTU HE OoJiee
0,175 Bt/™m - K;

- IMETb CPEIHIOI0 IUIOTHOCTH He Oostee 500 kr/m3;

- o0nagath CTaOWIBHBIMU (PU3UKO-MEXAaHUYECKUMU M TEIJIOTEXHUYECKUMH CBOM-
CTBaMH;

- HE BBIJIEJIATHh TOKCHUYHBIX BEIIECTB W MBUIM CBEPX MPEACIIBHO JOMYCTUMON KOH-
LEHTPALIH.

OnHUM M3 OCHOBHBIX TOKa3zaTejed HazHAYCHUS TEIUIOM3OJISIIIMOHHBIX MaTepUasoB
SBJISIETCA MapKa I0 CpelHel mIoTHOCTH. Paznuyaror 17 Mapok 1o 3ToMy MOKa3aTeo: OT
15 go 500 xr/m3. Io cocrosauio crpykrypsl TUM noapasnensiores: Ha kKecTKue (IUIUTEL
OJIOKM, KUPIIUY, CKOPJIYTIbI, CETMEHTHI U JIp.), THOKHKE (MaThl, MaTpallbl, KI'YThl, ITHYPHI U
1p.), CHITy4He (3EPHUCTHIC, TOPOIIKOOOPa3HbIe, BOJOKHUCTHIE). [10 BUy OCHOBHOTO CHhI-
Pbsl OHU MOJPA3ETSAIOTCS Ha OPraHMYECKUE, HEOPraHUYECKHE, CMEIIaHHBIE.

Tabmuma - OOmias xaj

paKkTepucTuka csorcts TMIM

ITokasarens Knaccudukanums KonuuectBennas
XapaKTEePUCTHKA

CkMMaeMOCTh [To BenmuumHe nedopmanuu

nipu nasiennu 2kl1a:

- msirkue (M) oonee 30%

- monyxectkue (1K) oT 6 110 30%

- xectkue (K) MeHee 6%
[TImoTHOCTH ITo BenuuuHe cpeaHen

IJIOTHOCTH:

- 0c000 JIerKHe 15-75 xr/m®

- JIeTKue 100-175 xr/m®

-cpeiHel IIOTHOCTH 200-350 kr/m®

- IIJIOTHEIE 400 u 6onee kr/m®
TennonpoBogHOCTH [To Benuuune ko3 punu-

€HTa TEIUIONPOBOIHOCTH
npu 25°C:

- MaJIOTEIUIONPOBOIHbBIE

- CpE€IHEN TEIIONPOBOIHO-
CTH

-MIOBBIIIEHHOM TEIJIONPO-
BOJHOCTHU

menee 0,058 Br/MK
0,058-0,116 Bt/m - K

oonee 0,016 Bt/m* K

[IpenenvHas Temmeparypa
IMPUMCHCHU

- IJTACTMACCHI (OpraHuye-
CKHE)

- MUHEpaJIbHbIC (HEOPTaHH-
YEeCKue)

-SIYEUCThIe OETOHBI
-3€pHUCTBIE (TIEPIIUT, BEpP-
MUKYJIUT)

60-180 °C

1o 600 °C
400-700 °C
10 900 °C
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IIpounocts Msrkux u noxyxkectkux THUM omnpenenstor mo BeIWYWHE aBJIEHUS,
BbI3bIBatomiero aepopmanuio 10 %. ns 6onapmmacTBa TUM 3TOT nokazaTenb HaXOUTCS
B npenenax 0,2-2,5 MITa.

[Ipenen npounoctu nipu u3rude xectkux TUM cocrasmnser 0,15-0,5 Mlla, a Heko-
Topbix oprannyeckux — 0,4-2 MIla

TennouzonayuoHHbIMU Ha3bIBAIOT MaTEpUaAIbl U U3JIENUs, MPEMSITCTBYIONINE epe-
MEIIEHHUIO TETIOBBIX MOTOKOB YEPE3 CTPOUTEIbHbBIC OTPAXKAAIONINEe KOHCTPYKIIUU (CTEHBI,
KphbIIla, TMOJIbI), TEXHOJIOTUYECKOEe 000pyAOBaHUE, TPYOOMPOBOJIbI, TEIJIOBBIX U XOJIO-
JTUIBHBIX YCTAaHOBOK. JIJIsl HUX XapakTepHa BBICOKAs MOPUCTOCTh, HU3KUE CPEHSS TUIOT-
HOCTb U TEIJIOMPOBOIHOCTh. UeM BBl COepKaHUE BO3AyXa B TEIIOU3OJSIIMOHHOM Ma-
Tepuaine, TeM oH 3ddekTuBHee. [IpuMeHeHrne ATUX MaTEpPHUATOB IMO3BOJISET COKPATUTH
pacxoj TOIUIMBA Ha OTOIUICHUE 3/IaHUsl, CHU3UTh MAacCy OTrPaKIAroIIUX KOHCTPYKIIHM,
o0ecreyuTh KOM(DOPTHBIE YCIOBUS MPOKUBAHUS U PAOOTHI.

OCHOBHBIMM nOKazameniamMu Kauecmaea TEMI0N30IUNOHHBIX MATEPUAJIOB SBIISIOTCS:

. UMHTepBaJ TeMineparyp npumenenus 47, °C;

. CpeHss INIOTHOCT P, KI/M;

. OTKJIIOHEHHE OT CPEIHEH IIOTHOCTH Ap, KI/M°;

. TETIOMPOBOAHOCTH 4, BT/(M * K);

. rpyIIia TOPIOYECTH,

. IPeNeTbHO JOMyCTUMAsi KOHIICGHTPAIUs BPEIHBIX BEIIECTB W IBUIH, BBIICISIEMBIX
M3EIUSAMU IPH MX XpaHEeHUH U skcruryaranuu — K, mr/m3;

. yaenbHast 3pPeKTUBHAS aKTUBHOCTh €CTECTBEHHBIX PAIUOHYKIHIOB, BK/KT.

Ternon3onsMoHHbIE MaTepUaibl MO BUIY MUCXOAHOIO CHIPbS Kidccuguyupyrom Ha
OpraHUYecKUue M HeopraHudeckue. B 3aBUCUMOCTH OT CTPYKTYpbl, (DOpMBI U BHEUIHETO
BUJIA HeopeaHuiecKue MaTepuaibl OAPA3ICTSIOT HA MITYYHbIE BOJOKHUCTHIE U STYCUCTHIC
U3MIeNUs, PYJOHHBIC, PBIXJbIE BOJOKHUCTBIE U ChIIIy4YH€ 3€PHUCTBIE MaTepua-
JIbl; OpeanuyecKue — Ha BOJIOKHUCTBIE U3JENUS, STYEUCThIE U PHIXJIbIE ChITyYHE MaTepua-
JIBL.

B Poccuu BeINyCK TEIIOM3OJSLMOHHBIX MAaTEPUATIOB PacHpeAeisieTcsl CAeAY0IUM
00pa3oM: MUHEPAJIOBATHBIE IJIAKOBBIE — 65 %, cTekinoBaTHbie — 9,3 %, meHOMmIacThl —
6,6 %, siuencToie 6eTOHBI — 6,6 %, 0a3aabTOBBIE, MEPIUTOBBIE U BEPMUKYIUTOBBIE U3JIE-
ms — 12,5 %. bonpmioid 00beM MPOM3BOACTBA IIJAKOBBIX MHHEPAJOBATHBIX M3/EIHIA,
UMEIOIIUX TaKUe HEJOCTaTKHU, KaK OTHOCUTEIBHO BBICOKHI KOA(PIHUIMEHT TEIrI0mpOBO/I-
HOCTH, TOKCHMYHOCTb, CIIOCOOHOCTH BIIUTHIBATH BOJY, CKUMAEMOCTh (CJICKHMBAEMOCTb),
YBEJIMYMBAIOLIYIOCS CO BPEMEHEM, CBSI3aH C MX HU3KOW CTOMMOCTBIO. 32 pyOexkoM mpeod-
JaJal0T MaTtepuaibl Ha OCHOBE 0a3alIbTOBOTO M CTEKJISTHHOTO BOJIOKOH, TPYIHOTOPIOYHE
MIEHOTIACTHI, BJIATOCTOMKHUE MEHOCTUPOJIbHBIE TUIMTHI, SIMEUCTHI O€TOH TUIOTHOCTBIO O
400 xr/m3,

Hapsiny co mty4HpIMH, PYJTOHHBIMH, PBIXJIBIMHA CHITyYUMH MaTepuaiaMu B CTPOU-
TEIBCTBE NMPUMEHSIOT MOHOIUMHYIO MENAoUu30AYuro. Jis ee N3roToBIEeHUs UCIOIb3YIOT
CHeIMaIbHBIC HAIMBUIIEMbIC TICHOTIOJINYPETAHOBBIE W TIOJUCTUPOIOCTOHHBIE CMECH, THII-
COBBIE IITYKATYpPKH, B KOTOPBIE B KAUECTBE MEJIKOTO 3aMOIHUTENS (HATIOJIHUTEINS) BXOIST
HEOPraHUYECKHE WK OPTaHUYECKHUE BOJIOKHUCTHIE MaTepralibl (MUHEpaIOBaTHbIE, acOECT,
OTXOJIbl PACTUTEJILHOTO ChIPhs, CHHTETUUECKHE BOJIOKHA).

OddexTa TEmIo3amuThl MOXKHO JOCTUTHYTh HE TOJBKO 3a CUET CO3/IaHUs BBICOKO-
MOPUCTON BOJIOKHUCTOM WJIM 3aMKHYTOM SUEUCTON CTPYKTYpPbl, HO U MYTEM OTpPa>KE€HUS
uH(ppakpacHoro uznydenus (10 90 %). IMeHHO Ha 3TOM OCHOBaHO MPUMEHEHHE JIAKOKpa-
COYHOTO JIOJITOBEYHOTO TEPMOMU3OJSAIMOHHOTO TOKphITHs «Tepmo-Iunay, npeacrasis-
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IOIIEro co00M BOAHYIO JUCTIEPCHIO AaKPUIIOBBIX U JIATEKCHBIX CMOJ, B KOTOPOU COJIEPIKUT-
Cs 10 2 MIIPA/N KepaMUYECKUX BaKyyMHUPOBAHHBIX IMIAPUKOB auameTpoM 8§ MiM. [lpu
TOJIIMHE CJIOA 70 | MM MOKpbITHE O0daJaeT MapoNpOHUIIAEMOCTHIO, BOJOHEIPOHH-
aEMOCTbBIO, JIEKOPATUBHOCTBHIO, YTO MO3BOJISIET NPUMEHSTh €ro Kak JJIS TEeII03allUuThl
KpHii, (hacaaoB, TAK U BHYTPU MOMEIICHUSI.
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