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JOHOJIHUTEJBHBIE MEPBI JJUISA YJIYULIEHUE
MNPOYHOCTHBIX U JOJTOBEYHOCTHBIX MNMOKA3ATEJIEN
3MOJIHUTEJIEH COBPEMEHHOI'O BETOHA.

[Tamukopora.Jl .M. N.JK.MatHazapoB,-nipenojgaBarenb Kadeapbl
«CTpOoUTENBCTBA», Y PréHYCKOI0 TOCYAapCTBEHHOrO yHUBepcuTeTa uM. A0y Palixana
bepynum.

AHHOTALIUA
B cratee peub uper 00 YAMBUTEIbHBIX OCOOCHHOCTSX OIHOTO W3 CaMOro

MIPUMEHSEMOI0 CTpoliMarepuana —OeToHa, IPUBEACHbBl YHHUKAJIbHbIE Kau€CTBEHBIE
CTOPOHBI 3TOT0 MHOTOKOMIIOHEHTHOTO MaTepuajla a TaKXe YIUBUTEIbHBIC
CIOCOOHOCTH M XapaKTePUCTUKH €ro COCTaBISIIOIIMX B KOHEYHOM HTOTE
NPUIAOIUN  ITOMY MaTepually YHHUKaJIbHbIE IPOYHOCTHO- KAa4E€CTBEHHBIE
CIIOCOOHOCTH , YCTOMUMBOCTH M JOJTOBEYHOCTH, @ TaKXKe MPUBEIEHBI MPUMEPHI
O HOBEHMIMX pa3paboTKax YYEHBIX -HCCleIoBaTeNiel o 3TOM 00JsacTu.

KiarouyeBbie ciioBa

beroH u xene300€TOoH, 3alOJbHUTENb, apMaTypa, BsDKYLIME MaTepualbl,
CIELMAIM3UPOBAHHBIE 3aIOJHUTENN, CAMOBOCTAHOBIMBAIOLINECS OETOH ,
JIBaquaTelii BEK OTMEYAJIOCh OypHBIM  pa3BUTUEM HWHAYCTpUATU3ALUN

oTpacjeil IPOOMBIIIJIEHHOCTH , CTPOUTEIbCTBA M BCEr0 HAPOJHOIO XO3SMCTBA B
nesioM.  OObeM  MHPOBOTO  CTPOMUTENIBHOTO  pbhIHKA, MO0  JaHHBIM  Davis
Landroh&Seahinternational (DLSI) 2004 romy Beipoc Ha 4,6% wu coctraBuin 4,2
TpJs, Jonapa.OCHOBHOW (pakTOp pocTa B OTpaciid 3TO YBEJIUYEHHE 3aTpaTbl Ha
IPAXKJAHCKOE CTPOUTENBCTBO M CTPOUTEIBCTBO HEXKUIBIX 31aHUi. [lo gaHHBIM
KOHCANTHHIOBOM kommanuu MCKinzey CtpoutenbcTBa SIBISCTCS  KPYITHEHIICH
OTpaciibl0 B MHUPE, HA JOJbI0 KOTOPOro mnpuxoautcs okoio 13 % mupoBoro
BBIl.Takue TeMIbl CTPOUTEIBCTBO TpeOyeT OT MPOU3BOJUTENEH , MHOXKECTBO
KAaUeCTBEHHBIX MAaTE€pUAIOB M KOHCTPYKUHMM KaK TPagUUUMOHHBIX TaK H
COBPEMEHHBIX,  HOBEUIIUX cTporiMarepuanoB. M3BectHo, 4dYTO OETOH U
KOHCTPYKIIMM HAa OCHOBE O€TOHa J0 CHX MOp SBJISETCS OCHOBHBIM , BEAYLIUM ,
caMbIM HAJEKHBIM MAaTE€pPHAIIOM CTPOMUTEIbHOW HHAycTpuu.M3BecTHO 4TO, OETOH
— 3TO OOIIMH TEPMUH AJII MHXKEHEPHBIX KOMIIO3UTHBIX MAaTEpPHAIOB, B KOTOPBIX
3aMOJHUTENN CKPEIUISIIOTCA B €IMHOE LEJI0€ IIEMEHTUPYIOIUMHA MaTeprallaMi  Tak

Ha3bIBACMBbIMH  CBA3YIOIIUMH. beton KOTOpPOIro M™Mbl HCIOJI3YEM IIOYTH BC3JC,
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KOTOPBI MBI OOBIYHO TOBOPUM, OTHOCUTCSI K LIEMEHTHOMY OETOHY, MOJIyYEeHHOMY C
HCIIOJIb30BAaHUEM LIEMEHTA B KAYECTBE LIEMEHTUPYIOIIETO —CBSA3YIOIIEr0 Marepuaia
KOMIIO3UTHOTO Marepuajia , OH JI€Hb 3a JIHEM YCOBEPILEHCTBOBAILCA , U
MOSIBUJIMCh HAa CBET PAa3JM4HbIE BUABI 3TOrO MPOCTOTO M B OJIHO BpEMs OYEHb
CJIIOKHOTO Matepuana. I[IpoyHOCTHBIE KadecTBa, JCIIEBU3HA U MHOTOYMCIHHOCTH
COCTABJISIIOIIMX €r0 MaTePHAIIOB , MPOCTOTA TEXHOJOTU €r0 H3TOTOBJICHUE , BCE
3TO MO3BOJISIET , YTO HU3 HETO MOXKHO M3TOTaBJIMBAT Pa3IMYHbIE KOHCTPYKLUH, C
pa3IMYHBIMM KOH(UIypanus MU U CPa3IUYHBIMU T€OMETPUUYECKUMHU pa3Mepami,
pazIuYHbIMH  (PYHKIIMOHAJIBHBIMU BO3MOKHOCTBSIMU . Takue JaHHbIE CHENadd 3TOT
Marepuail  caMbIM BOCTPEOOBAHHBIM , CaMbIM  HAJEKHBIM ,  IPOYHBIM,
JIOJITOBEYHBIM YHUBEPCAJIBHBIM MAaTE€pUAIOM Uil CTpouTene. B Xoxe HaydHBIX
MCCJIEI0OBAHUM U OOJIBION HAKOIUIEHHBIM MPOU3BOJICTBEHHO- MTPAKTUYECKBIA OIBIT
332 3TH roJbl IOKa3ajid, YTO BCE MPOYHOCTHBIE XAPAKTEPUCTUKU U JIpyTHe
[IPEUMYIIECTBA 3TON0 MaTepuaja 3aBUCHT B OCHOBHOM OT XapaKTEPUCTUKH
COCTABJISIIOIIMX €ro KOMIOHEHTOB. OH moka3zan cedsi KaKk  JaBOJIbHO OYEHb
IIPOYHBII HO AHW3OTPONHBIM  MarepuayJ, MHOIOYMCIEHHBIE HWCIEIOBaHUE U
OMBITH HaJ O0Opa3llaMM HTOT0 MaTepualia TMoKas3ajau, 4To OeToH paboTaeT Ha
C)KaTHUE OYEHb XOPOLIO , HE XYK€ YE€M OYEHb IIPOYHBIE MPUPOIHBIE MATEPHAIOB
KaKk TpaHUTh, JAUOPUT,0a3aibT, MpamMop , rabpo WuT.I.(Ipedenb MPOYHOCTH Ha
cKaTue ATUX MaTepuanoB cocTaBisieT oT 60 o 400 Mma).

Ha pactspkenne W Ha uW3rud STOT KOMIIO3UTHBIM MaTepual paboTaeT
xyxke, Ha 10 -15 pa3 cnabee yem Ha cxarve. C BBIILIEIPUBEIECHHBIX (PAKTOB
M3BECTHO, YTO OCHOBHBIMHM COCTABJISIOIIMU 3TOr0 KOMIIO3UTHOIO MaTepHalia Kak
M3BECTHO SIBJISIETCS CBSI3YIOLME MAaTEpUaibl, 3allOJHUTENN (KPYIHBIE U MEJBKHE )
u Bojaa. Poib KaxIOro M3 H3TUX  COCTaBISIONIMX  MaTepuaioB  SIBISETCA
OCOOEHHBIM.

B Xome wucnegoBaHMil HaJ ~ YCOBEPLICHCTBOBAHMEM JTOr0  MaTepuasa
YUEHbIE U UCCJIEIOBATENN BCErJla CTapajuCh NPUOIU3UTH K MHUHUMYMY OOJBIIYIO
pasHUIly MEXIy T[OKa3zaTelbs MU Ha C)KaTue, Ha pacTsHKeHHEe M Ha M3rud ,u

HaIpaBJsUIM XOJ MCIEIOBAHUWA HAa TO , YTOObl YMEHIIWUTHb 3ThIX pa3sHUL. Tpyabl
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M CTapaHble YYEHBIX M HCCIEAOBATEIEH IIOKa3aJd , 4YTO B PELIEHUU 3TOrO
BOIPOCAa OTJIMYHBIMU CPEACTBAMH SBISETCA  METAJUIBI - TaK KaK MeETaJulbl
OUEHb XOpoIlIo paboTaeT Ha CXKaThble, Ha PACTSHKEHHE M Ha M3rud. (Ha cxkarue-
1000 Mna u Oonee, Ha pacTsbkeHue ©u Ha u3ru6 350- 1000 Mma).

JloOaBiieHre WM BBEJEHUE CHEIHUAIbHBIX  METANIMYECKUX HIIEMEHTOB B
coctaB  0eToHa ( KOHCTPYKIIMOHHO PAacCUMTAHHOE apMHUPOBAHMUE), B LIENbSX
MOBBILICHE MPOYHOCTHBIX MOKAa3aTele Ha pacTsHKEHHE U HA W3TUO0, MPEBPBTUIIO
OCTOHHBIE KOHCTPYKIIMM Ha >K€JI€300€TOHHbIE . A CHEUUATbHO H3TOTOBJICHHBIC
c rodpupoBaHHBIMH peOpaMH METAJUIMYECKUE TMPYTA, CTEPKEHbI MOIyUYUJIIbI
Ha3BaHUE «apmartypa». BHeapwimch ~— TEXHOJOrM Uil  IPOU3BOJCTBA
METaJUIMYECKUX apMHUPYIOMIMX 3JIEMEHTOB OeTOHa. 3HaYUTh apMUpOBaHUE OETOHA
3TO MU €CTh BOOPYAUTh €ro CcocTaB i TOr0 4YTOOBl  YCWIHTH €rO
MPOTUBOCTOSIHUE K HM30TPOIHBIM J1e€(OPMAIMOHHBIM HAarpy3KaM.

B pe3yapTare OOBIYHIA 0eToH BOOPY>KEHHBIN CIIeLIUaJIbHOU
METAJUIANYECKOW KOHCTPYKIIMEM TAaK  HA3bIBAEMBIM « apMaTypHOM KapKacChiO»
npeBpaTwicss B kKelle300eToH. beToH u apMaTypa XOpoOIIO CHEIUISIFOTBCS JpPYyT
c apyrom , beron wu apmarypa BMeCT€ OYEHb OTIIMYHO NPOTHUBOCTOUTH K
pa3pylIalolMM CHJIaM B Pa3JIUYHBIX yCIOBUSAX. JKU3HEHBIA ONBITh IOKA3bIBAET ,
4TO Kelle300eTOH OKa3aJIbCsl CaMbIM pacrpoCTpaHEHHBIM
MHOT'OMCIIOIB3YEMBIM ,HACTOSIIUM - BCECTOPOHHEE IMPOYHBIM , YHUKAJIbHBIM U
VHUBEPCAIbHBIM MAaTE€pPUAJIOM , CO3JIaHHBIM 4YeJOBEYCTBOM Korja Jsmbo. Ha
CEerOHSAIIHBIA  J€Hb  CYIIECTBYET MHOTOYUCJIEHHbIE  BUAbl  OETOHOB |,
(yHKLIMOHAIbHBIE  HA3HAYEHbIE  KOTOPBIX  pa3iauuHble.B Hacrosmiee  Bpems
CHEIUATNCTH KJIACCH(PUIUPYIOT OCTOH TIO0  pa3IMyHbIM  TpPU3HAKaM: -  TI0
00bEeMHOMY  BeCy, MO BHAY CBS3YIOLIEr0  MaTepHala,io  U3OJSIUOHHBIM
CIIOCOOHOCTSIM ,II0 COCTaBY 3alOJIbHUTEJEH, MO OTHOIIEHHWIO K AarpecCHUBHBIM
cpenam , OETOHBI CIEUANIbHOIO HAa3HAYEHUS U T.1.

«OObIYHBIM OETOH» — OIUH W3 OCHOBHEIX 0a30BBIX MaTEpUAJIOB,
MPUMEHSEMBIX [IJIl CTPOUTEIHCTBA PA3IMYHBIX OOBEKTOB HAPOJHOTO  XO3SCTBA,

BHYTPECHHEW OTIENKE MOMEIICHUM, W3TOTOBJIECHUS OIPAXICHUW U IPOU3BOACTBA
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MHOTOUHCIICHHBIX H3JEIUM W KOHCTpyKIuil. Mcronb3oBanue u cdepa NpuMEHEHHs
0eToHa BO MHOTOM 3aBHCHT OT €0 MapKH, TUIIA 3aMOJTHUTEIS, TIPOMOPIIMA B CMECH U
MHOXXECTBO JIpyruX (HaKTopoB. OCHOBHOM B KayecTBE 3aIlOJIHUTEIEH MOTYT
MPUMEHSATLCS KaK MPUPOJHBIE, TaK HCKYCCTBEHHBIE MaTepuaibl, B TOM 4YHUCIIE,
mebeHb, mem3a, JApOOJIeHbI KaMeHb, OIWJIKH, TpaBUM, JApEBECHAs CTPYXKKa,
KepaM3HT, U3BECTHSAK,  (paKIUpPOBAHHbIE IIIJIAKK MPOMIOPEANPUATAN , IIJIaKU
neuerd TOC u T.1.

Kak Bce crTpoutenbHble MaTepuaibl OETOH W €ro COCTaBUTEIH TOXKE
MMEET CBOI0O MapKy , a B IMOcJeqHee 4YeTBepT XX BeKa BBeIECHaA 1Jisi OeToHa
MOHSTUE W KIIACCHOCT.

Mapka OeToHa IOKa3bIBAET B OCHOBHM €ro 28 CYTOYHYIO IPOYHOCTH Ha
cxatue B Kr/ cM2.  KitaccoMm Ha3bIBaeTcsl OKa3aTeb MPOUYHOCTU OETOHHOM CMECH
Ha ckaTue, KoTopeli u3mepsierca B Mlla. Kiacc oTpakaeT rapaHTHpOBaHHYIO Ha
95% mpoYHOCTh MaTepHalla U 3TO B OCHOBHOM OIICHKAa KadyecTBa MPOMYKIUU.

Ecau roBoputh mpoiie, TO MapKa MOKa3bIBaeT MPUOIU3UTEIILHOE 3HAUCHUE, a
Kiacc — To4Hoe. [lo 3Toii mpuyurHe pacTBOPHI BEIOMPAIOTCS M0 MapKe, a OETOHBI IO
KJ1accaM, Kotopsle permamenTupyercss B CTh. 3anomHuTtenssMu Ha3bIBAIOT PBIXIYIO
CMECh MUHEPAJIbHBIX WM OPraHUYECKUX 3€PEH MPUPOJHOIO WIM HMCKYCCTBEHHOTO
MPOUCXOXKIeHUs. B GeTOoHE 3TH 3epHa CKPEIUISIOTCS BSHKYIIUM BEIIECTBOM, 00pa3ys
MPOYHOE KAaMHEBUIHOE Tes0.3aMnoMHUTEIM MoOTy 3aHuMath 110 80% oObema Bcei
OCTOHHON CMECH, YTO TO3BOJISIET CHU3UTHh PACXOJ] JPYTux, 00Jiee JOPOTOCTOSIINX,
COCTaBJIAIONIMX (LIEMEHTA, PA3IMYHBIX JOOABOK) YBEJIMYHUTh MPOYHOCTh, YMEHBIIUTD
yCaJKy, CHHU3HUTh TMOJ3Y4eCTh, YBEJIUYUTh MOIYJIb ynpyroctu. Ilpuponnsie
3aMOJHUTEM TIOJNYYarOT IyTeM JO0OBMM U TepepadoTku TOpHBIX mopon. K
HMCKYCCTBEHHBIM 3arlOJIHUTENISIM OTHOCSIT TMOIYTHBIE MPOIYKTHI MPOMBIIUICHHOCTH
(IOMEHHBIE W TOIUIMBHBIC HIIaKH, 301y TOC), a Takke ClelHaIbHO U3TOTOBIISIEMBIE
— KEepaM3UTOBBIA TpaBWii, MEOCHh W3 BCIYYCHHOro Tepiurta u ap. Mcmonb3yroT
«BTOPHUYHBICY» 3aMOJHUTEIN, BBIJEISEMbIE U3 OTCIY>KUBIITUX CBOM CPOK OCTOHHBIX U

KeJIe300€TOHHBIX KOHCTPYKITUHN APOOJIEHUEM U PACCEBOM.
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3epHOBOM COCTaB 3AMOJHUTENEH PEIIAOIIMM 00pa30M BIUSET Ha IMOJTYYEHUE
O0eToHa 3aJaHHON MPOYHOCTH MPU MUHUMAJILHOM pacxoje IieMeHTa. B OeToHHOM
CMECH ILIEMEHTHOE TECTO pacXoAyeTcs Ha OOBOJAKHWBAHHE MOBEPXHOCTH 3€pEH U
3al0JHEHUE MPOMEXKYTKOB (MYCTOT) MeEXAy HUMH. B wuaeasbHOM ciydae
HAaUMEHBIIUN pacxoj] IEMEHTa JOCTUTaeTcs B TOM Ciyyae, KOrja M yJelbHas
MOBEPXHOCTh, W IIYCTOTHOCTb 3€pPEH 3aMOJHUTENS CTPEMSITCS K MHUHUMYMY..
VYaenbHash MOBEPXHOCTh TEM MEHbIIE, YeM OOJbIIe KPYMHOCTH 3amojgHuTeNs. B
OTJIMYUE OT YACIbHON MOBEPXHOCTH 00BbEM MYCTOT B 3AIMOJIHUTENIC TEOPETUUECKU HE
3aBUCUT OT KPYHHOCTH 3€peH. JlJIi yMEHbUIEHUs MyCTOTHOCTH 3aIlOJIHHUTENS B €ro
COCTaB BBOJST 3€pHA MEHBILErO pa3Mepa, KOTOPBIE 3aMOIHSAIOT IPOMEKYTKA MEKIY
0osnee KpynHbIMU yacTHIaMH. OJHAKO 3TO YBEIMYMBAET YJEIbHYIO MOBEPXHOCTH
3aMOJHUTENS U, CIEAOBATEIbHO, MOXKET MPHUBECTU K IMEPEPACXOAY BSIKYIIErO IS
oOBosakuBaHus 3epeH. [103ToMy cOOTHOLIEHNE MEXy 3€pHAMU Pa3HbIX pa3MEpPOB B
3allOJIHUTENIE JOJDKHO OBITh ONTUMAJbHBIM, IPU KOTOPOM 00BEM MYyCTOT U
CyMMapHasl MOBEPXHOCTh 3€peH TpeOylOT MHUHUMAJIBHOTO pacxoja LEMEHTa i
MIOJIYYECHUS HepaccilanBaeMou OEeTOHHOM cMecu OIPEIEICHHOM
yA000YKIIaIbIBAEMOCTH, @ OETOH — 3aJaHHOW TMJIOTHOCTH U MPOYHOCTH. 3€pHOBOM
COCTaB 3allOJIHUTENEH ONpeAeNsAloT MO pe3yjbTaTaM IPOCEUBaHUS NPOObI uepe3
CTaHJapTHBIN Ha0O0p, BKItoUaronuii B ceds 10 cut ¢ orBepctusamu, mMm: 70; 40; 20;
10; 5; 2,5; 1,25; 0,63; 0,315 u 0,16. I'panuma mexay MEIKUM W KPYIHBIM
3aMOJHUTEISIMU MTPOXOANT MO 3epHY 5 MM. COBOKYIHOCTB 3€PEH, pa3Mep KOTOPBIX
HaxoJUTCA B Tpeaesax pa3MepoB OTBEPCTHM JABYX COCEOHUX CHUT, Ha3bIBAIOT
(dbpakiueit 3anoJIHUTEIIS.

3anoMHUTENN MOCTABISAIOT MOJU(PPAKIIMOHHBIMH, T. €. COCTOSIIMMU U3 3€PEH
pa3HbIX ¢pakuuid, 1 MOHO(MpakuHOHHbIMU. Hanmpumep, mebeHs ¢ pazMepamu 3epeH
5...40 MM sBRIsIeTCA MTOMMQPPAKIIMOHHBIM: OH COCTOUT U3 3epeH Ppakiuit 5 (3)...10;
10...20 u 20...40 mM. @opMa 3epeH 3aroIHUTENS BIUSIET Ha y1000YKIIaJbIBAEMOCTh
OCTOHHBIX M PAacTBOPHBIX cMmeced. [IpeamoyTuTenbHBl B 3TOM OTHOILIEHHWU 3€pHA
OKpyIJION WK KyOoBuHOUW (popmbl. [lmacTuHyaThie, yITMHEHHBIC, TAaK Ha3bIBACMbIC

JICHIaJHBIC, 3€pHa 3aI10JTHUTECIIA YKIIaAbIBAOTCA B OeToHe B CTpoOro
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OpPUEHTUPOBAHHOM TIOJIOXKEHWHM, KaK TMPaBWIO, TOPU3OHTAIBHOM. ITO JEJIaeT
CTPYKTypy O€TOHa HEOJTHOPOJHOM, a €ro CBOWCTBA — HEOJMHAKOBBIMU B Pa3HbBIX
HanpaBieHusX. [loaromy conaepxaHue 3epeH JemaaHol (opMbl OrpaHUYUBACTCA
crangapraMu. [llepoxoBarocTb NOBEPXHOCTH 3€pEH 3aIllOJHUTEIEH BIMSIET Ha
CBOMCTBa OETOHHOW CMECH U MPOYHOCTh OeToHa. beToHHAast cMech, M3rOTOBJIEHHAS Ha
3aMOJHUTENSIX € TJIAJKOM MOBEPXHOCTHIO, HAIPUMEP Ha rpaBuu, 00JagaeT XOpOIIeH
ynoboykiaapiBaeMocThio. CMecH Ha 3alOMHUTENSAX C HIEPOXOBATOM MOBEPXHOCTHIO,
B YACTHOCTU Ha IeOHe, YKIJIAJbIBAIOTCS XYK€, HO OeTOH mnpuolOperaeT OOJbIIYIO
MPOYHOCTh, YE€M OETOH Ha TpaBUU. ITO OOBACHAETCS JIYYIIUM CICTUICHHEM
IEPOXOBATOIO 3AMOJHUTENS C IEMEHTHBIM KAMHEM.

OT nIoTHOCTH 3amoOJIHUTEJedl 3aBHCHT IUIOTHOCTH OeroHa. [[ns
MIPOU3BOJICTBA TSKEIOTO OETOHAa MCHOJB3YIOT 3allOJIHUTENH, H3TOTOBISIEMBIE U3
TOPHBIX TIOPOJT CO cpeaHel mIoTHOCThIO 1,8...2,8 r/cM3. 3amonHUTEIN, Y KOTOPHIX,
OTJIMYAIOTCA 3aMETHOM MOPUCTOCTHIO, TEM OOJIbIIIeH, YeM MEHBIIE UX CPEIHSS
IUIOTHOCTh. TaKWe MOPUCTHIE 3AMTOTHUTENN UCHOJIB3YIOT I MPUTOTOBJIEHUS JIETKUX
6eToHoB. [IpouHOCT, — BakHEiIIasi XapakTepucTuka 3anonnurens. Ee oreHuBaror
M0 Tpeaeny MNPOYHOCTH MCXOAHOM TOPHOM TMOpPOABI B HACHIILIEHHOM BOJIOM
COCTOSIHMU. Mapku mnopoJel 1o npoyHoctd — M20...M140. Mapka o3HavaeT
MHUHUMAJIBHBIA TIpEJe] NMPOYHOCTH NOPOJBI IPU CXKATUM, BbIpaXeHHbIM B Mlla.
[Topoapl, y KOTOpbIX mpenen npoyHocTH MeHblie 20 MIla, oTHOCAT K ciaabbIM
pazHocTsiM. Coaepikanue cliadbIX pa3HOCTEH B IIEOHE OrPaHUYMBAETCS CTaHIaPTAMHU.
[IpouHocTs 1IEOHS W TpaBUs XapakTEPU3YIOT MapKoM, ompeaenasieMoil 1o
apobumMocTy 1IeOHs (TpaBusl) OpH CXaTUU (pa3JaBiIuMBaHMM) TPOOBI 3€peH B
CTadbHOM UMIUHApE. [lo KpymHOCTH pa3nuyaroT MEJKUN 3arloJIHUTENb (IIECOK),
coctroAmui 3 yactuil pazmepom 0.16—5 MM, U KpyIHBIN 3aN0JIHUTEND (TPaBUN WM
1me6eHb ), pa3Mephl YACTHUI] B KOTOPOM U3MEHSIOTCA B Mpejenax ot 5 10 70 M.

Hoselimmne Buapl 3allONHUATEIECH BKIIOYAIOT B Ce0sI IEHOCTEKIIO, JIETKHUE
OCTOHBI HA OCHOBE BCIYYEHHBIX MaTepHalOB (Bpoje MEpJHTa WM BEPMHUKYIIUTA),
IUTaKW,  30JbI-YyHOCHl W CHEUMAIM3UPOBAaHHBIE  MaTepuasbl (Hampumep, ¢

WCIIOJIb30BAHMEM MAarHeTuTa Wik KapOuga Oopa s 0COOBIX CBOWCTB). DTH
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MaTepuagbl HCIONB3YIOTCS JJi TPOU3BOACTBA OETOHOB C  YIYyYIICHHBIMU
XapaKTEpUCTHUKAaMHU, TAaKMMH KaK HHU3Kas IUIOTHOCTb, BBICOKAs MIPOYHOCTh WIIA
TEIUIOU30JISILIMOHHBIE CBOMCTBA.

Criennanu3upoOBaHHbIE 3aMIOJIHUTENIN- K HUM OTHOCHUTCS:

- IEHOCTEKJIO;

-BCIIyYEHHbIC MHUHEpAJIbHbBIE 3alOJHUTEIH;

-[LIJTAKOBBIE 3aITOJTHUTEIN;

-30JIbI-yHOCA;

-3aII0JIHATIIM C OCOOBIMH CBOMCTBaMHU;

VYcoBepieHCTBOBaHHE O€TOHA HEMPEPUBHO MNPOAOIIKAETCS

Ha peMOHT OE€TOHHBIX KOHCTPYKLMHA €XKETOJAHO TPaTAT MUWLIHAP.bl J0JUIApOB,
MIO3TOMY CaMOBOCCTaHaBJIMBAKOIIMKCA OETOH — HOBas CTYNEHb B Pa3BUTHH
CTPOUTENBHBIX  MarepuasoB.OCHOBON  OOJBIIMHCTBA  CIIOCOOOB  IMOJIyYEHUs
CaMOBOCCTaHaBJIMBAIOIIErocs OETOHa SBISIETCS 100aBJIE€HHWE B COCTaB I'pUOKOB U
cnop OakTepuil, CHOCOOHBIX BBDKHTH B IIEJIOYHBIX YCIOBHUSIX U NPHIATH
CTPOUTENILHOMY MaTepually HOBBIE CBOWCTBAa.CaMOBOCCTaHABIMBAIOIIUNCA OETOH
HEO0OXOJMM B MECTaXx, IZle MPOU3BOJICTBO MEJIKUX PEMOHTHBIX pa0dOT U PeryssipHbINA
OCMOTp COCTOSIHMSI COOPYKE€HHH HEBO3MOXXEH WM 3aTPYAHEH: — IOJ3EMHOE
CTPOUTEIBCTBO; — IOJBOJAHOE CTPOMTENILCTBO;-BBICOTHBIE  31aHueE; Poccuiickue
yuenble U3 [lanbHeBOCTOUHOrO (QeaepanbHoro yHupepcurera (ABDY) cozpanu
ANIEKTpONpoBOAALMi  OeToH.Ero  MOXHO  NpPUMEHSTh A1 CIELHUAIBLHOTO
CTPOUTEIBCTBA, ABTOMATHYECKOTO MOHUTOPHUHra JaepopMauudidi W  pPEMOHTA
COOPY)KE€HUW, MPOM3BOACTBA HE3aMEP3alolIUX  B3JIETHO-TIOCAOYHBIX  TOJIOC,
JOPOKHBIX MOKPBITUH, @ TaK)Ke MOBEPXHOCTEH, OT KOTOPBIX MPSAMO Ha XOIy OyAyT
MO/A3apsHKAThCSl  AJNEKTPOABTOMOOWIM U japyrag TexHuka. Cratks 00 3ToM
onybnukoBaHa B Magazine of Civil Engineering.Jloktop Xoce Kapnoc PyOuo u3
Mekcukanckoro yHuepcurera UMSNH co3manm neMeHT, U3 KOTOPOTO MOXKHO
M3roTaBiIMBaTh cBeTsAUMics OeroH. beToH ¢ QoTonrOMUHECHEHIIMEH MOXET
HakarumBath SHepruto CojHia JHEM, a 3aTeM OTJaBaTh €€ HOuYbl0 B TedeHue 12

yacoB. M3o0peTrarenb yTBEpKIaeT, UTO MMPOUYHOCTH Takoro 0eroHa xBatut Ha 100 net
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ucnonp3oBanus.Ecnin  momyuyennslii  PyOmo uemeHT mpoHAET HeoOXoauMmble
IIPOBEPKH, TO HU3TOTOBJIEHHBIE M3 HEro CTEHbI, 3JaHUS M Jaxe Aoporu (B Tex
KJIUMaTax, KOTOpbIE 3TO IO3BOJISIOT) CHOCOOHBI OyIyT HAKaIUIMBATh CBETOBYIO
SHEPIrUI0 B TEYEHHUE [HA, a 3aTEM CBETUTHCS HOYBIO, 3KOHOMs TaKUM 00pa3oM
OTPOMHOE KOJIMYECTBO 3JIeKTpodHepruu.Hayunsle paboTbl  y4deHBIX MHpa U
UCJIEIOBATEIbCKUE HKCIIEPUMEHTHI CHELMAIUCTOB OyayT MPOJOJIKATCS  BBISABIIASA

U YIUBISAA BCEX CBOMMBI HOBEWIIMMHU OTKPBITUAMH PO OETOHA.
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ZAMONAVI1Y QURILISH SANOATIDA KERAMZIT BETON VA UNING
QO’LLANILISHI
Bekchanov Humoyun Maksud o’g’li
Abu Rayhon Beruniy nomidagi Urganch davlat universiteti o'gituvchisi
Qadamova Ullibibi Umidbek gizi, Zohirova Sarvinoz Zohid qizi,
Ataboyeva Mohinur Inoyat gizi, Yuldasheva Nilufar Qudratovna

Abu Rayhon Beruniy nomidagi Urganch davlat universiteti magistrantlari

Annotatsiya

Ushbu ilmiy maqolada bugungi kunda qurilish materiallari sanoatida ishlab
chiqarilishi jihatdan tobora keng ko’lam kasb etayotgan keramzit beton va uning
qurilish sohasida qo’llanilishi haqida gisqacha ma’lumotlar berib o’tilgan.

Kalit so’zlar

Energiya tejamkorlik, issiglilizolyasion, yengil beton, g’ovak struktura.
CLAYDITE CONCRETE AND ITS APPLICATION IN THE MODERN

CONSTRUCTION INDUSTRY
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