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NEPCHEKTUBBI PA3BBUTHS )KEJE30BETOHHBIX KOHCTPYKIIUIA
B Y3BEKUCTAHE

Hcnombex Axmeooes
Jloyenm Hamaneancko2o uHMCeHepHO-CmMpoumenbHo20 UHCmumyma
Pu3zaes baxooup
Ilpogeccop Hamaneanckoeo uHiceHepHO-CMPOUmenbHo20 UHCIMUmMyma
Xamuooe Aoxamocon
Ilpogeccop Hamaneanckoeo uHHCeHepHO-CMPOUMenbHO20 UHCIMUMYMA
Xoamupzaee Cammop
Ilpogeccop Hamaneanckoeo uHNCeHEePHO-CMPOUMenbHO20 UHCTUMYMA
Ymapoe Ucpounscon
Ilpenooasamenv Hamaneancko2o uHiCeHepHO-CMPOUMENbHO20 UHCIUMYma
Xakumoe Cooukscon
Ilpenooasamenv Hamaneancko2o uniceHepHo-cmpoumenbHo20 UHCMumyma

Annomayusn. B OanHOU HayuHOU cmamve NOKA3AHA pPOJb, 3HAYEHUE
JHcene300emonHblX  KOHCMPYKYULL 6 Cpoumenvbcmee,  NYMu — NOBbIUUEHUs.
9KOHOMUYECKOU 3¢hghekmusHocmu 6 npoyecce HNPUMEHEHUs Hcelle300emOHHbIX
koHcmpykyutl. Oceeujenvl pabomsl O pa3gUMUIO JHcene300emoHHbIX KOHCMPYKYULL 8
PA38UMBIX CMPAHAX MUPA U NEPCHEKMUBbL PA3BUMUSL HCele300emMOHHbIX KOHCMPYKYULL
6 Pecnybnuxe Y3bexucman.

Knroueswie cnosa: b6emon, sxcenezobemon, apmuposanue, yemenm, npo4HoCmb,
00/1206€4HOCb,  2EPMEMUYHOCb,  MOHOIUMHOCMb,  NPOMbBIULIEHHbIE  OMX00bl
MOHOIUMHO20 DemoHa.

[To cBOMM TEXHUKO-DKOHOMHYECKUM IOKa3aTeasiM OETOH M JKeIe300€TOH U
CEroJlHsd 3aHUMAIOT BEIYIIEE MECTO CpPEId KOHCTPYKIHUOHHBIX CTPOUTEIHHBIX
MaTepHralioB BO BceM Mupe. biarojgapsi CBOuM yHUKaJIbHBIM CBOMCTBAM KeJIe300€TOH
MoJIy4us Ha3BaHue marepuana XX BeKa, 3aMEHUB METajlll, CTOUMOCTh KOTOPOIO
BbICOKa. MacmTabHoe TpuMeHeHHue OeTOHa U Kelie300€TOHA IO3BOJIMIIO BHECTHU
PEBOIIOLIMOHHBIE HW3MEHEHHMS] M B TEXHOJIOTHMIO CTPOUTENBCTBA OrPOMHBIX
KOHCTPYKILIMM, YCTOMYMBBIX K JUIMTEIBHOMY BOCCTaHOBJIEHHIO. MccnegoBanus
MOKAa3bIBAIOT, UTO JKEI€300€TOH COXpaHsIET CBOIO JIMTUPYIOIIYIO POJib daxke B 21 Beke.

CornacHo nokiany skcnepTHor komuccun EBponerickoro Coro3a 1o pa3BUTHIO
ctpourenbectBa B EBpone 10 2025 roa, COBpEeMEHHBIE CTPOUTENbHBIE MaTEpPHUAIbI
JIOJIKHBI COOTBETCTBOBATH CJICAYIOIIUM TPEOOBAHUSIM:

- MHUHUMAJIbHOE MCIOJIb30BAHUE MPUPOAHBIX PECYPCOB, MAKCHMAIBHOE
UCITOJIb30BAHUE OTXOJ0B IPOU3BOJCTBA CTPOUTEIbHBIX MAaTEPUATIOB;
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- JaJbHEWIIee YBEIUYECHHE MPOYHOCTU W JIOJTOBEYHOCTH B JIOJITOCPOYHOU
MEPCIIEKTUBE;

- XpaHEHHE TmepepadaThIBAIONIUX MOIIHOCTEH W MOIIHOCTEH BTOPUYHOTO
WCTIOJIb30BAHUS,

- COOTBETCTBUE BBICOKMM ICTETUYECKUM U aPXUTEKTYPHBIM KaueCTBaM;

- BKOJIoTMYecKas 0€30MacCHOCTh B MPOLIecce MPOU3BOACTBA U IKCIUTyaTallUU.

beronnbie u kene300€TOHHBIE KOHCTPYKIIMU TOJTHOCTHIO OTBEYAIOT ATUM
TpeOOBaHMIM. 3a CUET ATOr0 MPOU3BOJICTBO KEJIe300€TOHA BO BCEM MUPE COCTABJISIET
2mnpna. ysenudeH ¢ M3. Hampumep [ToHHA 11 MPOM3BOACTBA CTAN MCIIOIB3YETCS
20TOHH UCXOAHBIX pecypcoB. M3 HUX 19 TOHH BO3BpAIIAIOTCSA B OKPYKAIOIIYIO CPENY.
A TIpou3BOJICTBO OETOHA MOMOTAET YTUIU3UPOBATH OTXO/IbI APYTUX TPOU3BOJICTB, IIPU
ATOM SIBJISISICH 0€30TXOAHBIM. MccremoBaHusi MoKas3alid, YTO HEKOTOPHIE OMAacHBIC
MIPOMBIIIJICHHBIC OTXO/IbI HeUTpanu3yrTcs B 0erone. B mepuon ¢ 2005 o 2010 rojsr
MHOTOYHCIICHHBIE J1abopaTOpUd B HECKOJNBKUX CTpaHax EBpOIBI TPOBOAWIH
UCCIIEOBAHUS MO HW3YYEHUIO BO3JCHCTBHS BPEAHBIX BEIIECTB, KOTOPbHIE MOTYT
pacrpoCcTpaHsAThCs U3 0€TOHA B OKpY)KawIIyio cpeny. B Hem uzydanoch BiusHue 32
Pa3UYHBIX BEIIECTB, KOTOPHIE MOTYT COJIEPKAThCsl B OJTHOM M TOM ke OeToHe. B
pe3ynbTaTe HUCCIEAOBAHMM OBUIO  YCTAHOBJIEHO, YTO M3JIYyYEHUE BEIECTB,
CUMTAIOIINXCS HanOoJI1ee BPEIHBIMU, TAK)KE OUCHb OBICTPO M OE€3BpEIHO.

[ToaToMy 53Komorumueckass 0e€30macHOCTH B Mpollecce MPOU3BOACTBA U
AKCIUTyaTallMK Kejle300€TOHa HE CUUTAeTCsl MpoOJeMOM, a ABISIETCS TEXHUYECKOU
3a1a4eil U penraeTcs Mno-pa3HoMy (IPUMEHEHHE 3KOJIOTMYECKH YHUCTBIX MaTEpHUaloB,
MOJIHOE COOJIIOICHUE TEXHOJOTMU MPOU3BOJICTBA U TEXHUKHU OE30MaCHOCTH U [Ip.) .
CoBpemeHHBI 0eTOH — 3T0 KOMGOpPTHAS Cpefia IS KUZHEAEATEILHOCTH YeTI0BEKa.
[Toromy uTO TemmepaTypa B IMOMELICHHSIX MOXET MOANEPKUBATH BIAKHOCTHBIM
pEXKUM.

UTo e KacaeTcsi IPOYHOCTU U JOJTOBEYHOCTH Ha IOJTHI CPOK, TO 3/1ECh CTOUT
OCTaHOBUTHCS ToJpoOHee. B Hacrosee BpeMsi OETOH MHpPEBPATHIICS HE B CMECh
LIEMEHTA, BOAbI M HAIIOJIHUTEIIEH, & B CIIOKHBIM KOMITO3UI[MOHHBIA MaTepUal, KOTOPbIN
M3TOTaBIIMBAETCS HA OCHOBE BBICOKMX TeXHOJOrui. [locmeqnue maru sToro npouecca
MOXHO MPOCIEIUTh B MUPOBOUM HAYKE U MPAKTHKE.

B nocneanue roapl 6eToHMpOBaHKE CaENANO elle oAuH mmar Brepen. [losapuics
OCTOH, KOTOpBIH caMm OyJeT YIUIOTHATHCS. BEeTOHBI C BBICOKON IJIACTUYHOCTHIO
MPUOOPETAIOT CBOMCTBO JKUJIKOCTU TIpH 3aroHeHUH Gopmbl. OHU XapaKTEePU3YIOTCS
BBICOKOW  KOHCUCTEHILIMEM, TMPEeMmsSITCTBYIOIIEH pacclauBaHUI0, U OBICTPOM
KOHCHUCTEHIIMEH TpPU OTBEPKIACHUHU. OTH CBOMCTBA MMEIOT OOJBIIOE 3HAYEHUE B
MOHOJIMTHOM CTPOUTEIBCTBE, TaK KaK HE OCTABJISAIOT HEOOXOAUMOCTH TEPMHUUYECKOU
o0pabotku. EcTecTBEHHO, TOCKOJIBKY TEXHOJOrHMs O€TOHa U JKele300eToHa
YCIIOKHSIETCS, YBEJIMYUBAETCS U €ro CTOMMOCTh. HO U3 MUPOBOI MPAaKTUKU U3BECTHO,
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yTO 171011, 3aTpauyCHHBIN HA IUTEJIBHYIO JOJTOBEUHOCTh KOHCTPYKIMU, MPUHECET B
SKCIUTyaTanuy IpuObUTh B pazmepe 125 mommapoB. OCHOBHBIE 3aTpaThl B MPOIIECCe
AKCIUTyaTallMl OOBEKTOB CTPOMUTEILCTBA COCTABIAIOT 3aTpaThl Ha COJEp)KaHHUE
KOHCTPYKIIMH OT KOPPO3UM, UX PEMOHT U BOCCTAHOBJIEHHE KOHCTPYKIMU. MEHHO
MO3TOMY JIOJITOBEYHOCTh HA JIOJITUN CPOK CTaja OJTHUM W3 OCHOBHBIX TPEOOBaHUM K
CTPOMTEIBbHBIM  MarepuajaM. [OJbKO  JOJTOBEYHOCTh  MpPU  JJIUTEIBLHOM
JIOJITOBEYHOCTH HE 00ECTIEYMBAET B TIOJTHOM MEpPE €ro dKCIUTyaTallMOHHBIX CBOMCTB. B
CTPOUTENbCTBE OETOHHAS IUIUTa IIUPOKO MCIOJB3YeTCs B KadecTBe OeToHa-
YTEIUTUTENS], 3aMEHsS TEHOIUIACT U MHUHEpadbHYIO Bary. CBOWCTBA COBPEMEHHBIX
OCTOHHBIX yTEIUIMTENE! BBI3BIBAIOT HEJIOYMEHHUE JlaXke y crennanuctoB. Hampumep,
o0bemHbi Bec 60 kr/m3, kodddunment TteronpoogHoctu 0,006. beronHsie
YTEIUIUTENH, KOTOPBhIE OT MPUPOABI 00Jaal0T TAKMM CBOWCTBOM, 00JaJal0T HU3KOMN
MIPOYHOCTBIO, YTO 3aTPYAHSET WX TPAHCHOPTUPOBKY M YCTAHOBKY TPAHCIIOPTAII.
[TorTOoMy B HacTosiiee BpeMs MOSIBUIUCH MOHOJIUTHBIE OCTOHHBIC YTEIUIUTENM, U OHU
OyIyT MIUPOKO UCIIOIH30BATHCA B OyayIIIEM.

Pabota OeroHa B coueTaHuu ¢ APYrMMHU MaTepHalaMy HE BBI3BIBAET CEPbE3HBIX
npobsem. [Ipumep GypHUTYpPBI MOKHO MPUBECTH B MEPBYIO ouepenb. B pesynbrare
WCCIICIOBAaHUM B MOCJIEAYIOIINAE TObl COBEPIIEHCTBYETCS METAJUIMYECKAsl apMarypa,
BEIyTCSl UCCIIEIOBAHUS HOBBIX €€ BUIOB, HO MpoOJeMa 3alIUThl €€ OT KOPPO3UH 0
KOHIIAa He pellleHa. B mocnenyromiye roabl NpOBOAWINCH HCCIENOBAaHUS (DYPHUTYPHI
JUIsL 3epKajl B EBPOIEHCKUX CTpaHax. XOTs B KadyecTBE Takod (ypHUTYpHI
WCIONIb3YETCsl  IUIaCTUK  OKOHHBIM  IUIACTMK  baszaneT, WX  JalbHEUnee
YCOBEPIIEHCTBOBaHUE TpeOyeT BPEMEHU. YUUThIBas, YTO UX MPOYHOCTH B 2 paza
BBIIIIE, YEM Y METAJUIMYECKON apMaTypbl U B 5 pa3 jerde, KOppO3MOHHAS CTOMKOCTh
3allMIIEHa OT BBICOKOBOJIBTHOIO 3JEKTPUYECKOTO TOKAa, C TIOMOIIBIO €€
MOJIOKUTENIbHBIX CBOWCTB, XOTS M JOPOXKE MeTala, MOKPBIBAIOTCS W3JIMIIHUE
3aTpaTHhl.

KauecTBO mepepabOTKH BTOPUYHOTO CHIPhS B KeJI€300€TOHE OUYE€HBb BBICOKOE.
Bce meramibl, mpumeHsieMble UIsI apMHUPOBAHUS W IKEIe300€TOHA, MOTYT OBIThH
HalpaBJICHbl Ha IIOBTOPHOE MPUMEHEHUE JJIs TeperuilaBKu OEeTOHa B KauyecTBe
HATOJIHUTENIS, HO TIpo0jIemMa 371eCh B TOM, UTO He pa3paboTaHa BHICOKOI((EKTUBHAS
TEXHOJIOTHUA TOBTOPHOT'O MCIOJB30BaHUS OeToHa WM kene3o0eToHa. OO0bem
MOBTOPHO TNPHUMEHSAEMOr0o Kele300eToHa BO BCEM MHPE YBEIMYMUBACTCA B
reoMeTpudeckoil mporpeccuu. IlosTomy, ecnu Qupma CTpPOUT 30aHUE WA
COOpY>KEHHUE B 3apyOEKHBIX CTpaHaX, OHA TAKXKe rapaHTUPYET 00s13aTE€IbCTBO IO €ro
JUKBUIAIMHA B OymyIiem.

Bricokue rcTeTrueckue U apXUTEKTypHbIE CBOMCTBA JKee300€TOHA TPU3HAHBI
BO BceM mupe. [loaTtoMy Bce Oosiblliee pa3BUTHE MOTYy4aeT MAcCOBOE MPUMEHEHHE
&KeJe300€TOHa B CTPOUTENIBCTBE YHUKAIBHBIX COOPYKEHUW U TPaJOCTPOUTEIHCTBE.
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Tot ¢akT, yTo c MoMoIILI0 OeTOHa MOXKHO chopMHUpoOBaTh JTHO0YI0 hOpMY, TTOMOTAET
npuaaBaTh 3AaHUSAM KpacuBbie (opmbl. [lo3TOMy mnpuMeHEHHE apXHUTEKTYPHBIX
DJIIEMEHTOB YBEIHUMBAeTCs M3 roaa B ToA. [lodToMy apXuTEKTypHBIH OETOH
CTAHOBUTCSI HANPABIECHUEM C OTAEIBHOM TexHonorueu. [loromy 4To K 3TOMY THILY
0eToHa MPEeNbABIAIOTCS Apyrue TpeOoBaHus, Y4eM K KOHCTPYKIIMOHHOMY.

B nmocnenytomue roap! ObUI0 MHOTO JJUCKYCCHUN O TOM, YTO TIPEANOUYTUTENbHEE:
MOHOJIUTHBIM OCTOH M KeJIe300€TOH MM COOpPHBIN Kene300eToH. M3BecTHO, 4TO B
nepuoj; 10 OOpeTeHHs] HE3aBUCUMOCTH OCHOBHOE BHHMMAHHE YJIESIOCh COOPHOMY
KeJIe300€TOHY, KOTOPBIA CUWTAJICS MPEAMOYTUTEIIFHBIM BO BCEX OTHOMICHHUSX. Ho
NPOBEJICHHbIE UCCIIEA0BAaHUS TIOKA3aJi, YTO UCIOJIb30BAHNE MOHOIUTHOTO OETOHA U
&Kese300eToHa 1enecoo0pa3Ho sl KIMMAaTUYEeCKUX YCIOBUWA HAIlel pecmyOiIuKH.
bnarogaps stomy B 1998 roay ObUIO MPUHATO COOTBETCTBYIOIIEE MOCTAHOBIICHUE
Kabunera MunuctpoB PecriyOonrku Y306ekucTan o pa3BUTUH MOHOJIMTHOTO OETOHA U
xene300eroHa. biaromaps 3 ToMy Ha TEpPUTOPHUH paclIupseTcs cepa UCIOTb30BaHUs
MOHOJIITHOTO OETOHA M JKeJIe300€TOHA. HAIlleH pecITyOIuKH.

Takum oOpa3zom, OETOH M Ke€Ne300€TOH OCTAIOTCS MEPCHEKTUBHBIM MaTEPHAIOM
CpeIy MaTepuasioB, HCIOJIb3YEMbIX B CTPOUTENLCTBE 3JaHUH UM COOPYKECHHI.
B03MOXHOCTB €ro MpUMEHEHHS B Pa3IMYHBIX YCIOBUSAX, BO3SMOKHOCTh IIPUMEHCHHUS B
COUETAaHWU C JIPyTUMHU MaTepuajaMd, BBICOKHE OCTETUYECKHE TpEOOBaHUA W
HAJeKHOCTh, OCOOCHHO TOT (hakT, yTO OETOH SIBISETCA JIOKAJHbHBIM MaTEpHaIOM Ha
TeppuTopuu Hameil PecrnyOnmuku, eme Oonbliie pacHIMpPsSIOT BO3MOXKHOCTH €O
MPUMEHEHUS. TPUMEHEHHUE.
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