AUIMUAUH A.B., pyxoBoauteab UTI «Texpubop»,
KOPEHIOTUHA H.B., rAaBHbIi TexHoAor UTI «TexMpu6op»,
BEKCAEP M.B., Beaywinii cneunaamuct UTI Texlpubop» (r. Tyaa).

HHHOBaALUHOHHBbIE TEXHOAOTHH CHWXKEHHA
pacxoaa uenmeHTa B CTDOMTEAbCTBe

Ha OCHOBE HCNOAb30BaHMA CbIPbEBbIX
pecypcoB TYAbCKOM obAacTH

BeToHHbIE U3AEAUSA U KENe306ETOHHbIE KOHCTPYKLIMK
AIBAAIOTCA B 6YyKBAaAbHOM CMbICAE OCHOBOW COBPEMEH-
HOro CTpouTeAbCTBa. HapeXXHOCTb U AOATOBEUYHOCTb,
CTOMKOCTb K BO3AEMCTBUIO arpecCUBHbIX CPea, OT-
paboTaHHaa TEXHOAOTUSA NPOU3BOACTBA, BO3MOXHOCTb
peryaupoBaHus GU3UKO-MEXaHUUECKUX XapaKTepu-
CTUK, HAKOHEL, NPaKTUYEeCKU Hencuepnaemas cbipbe-
Basa 6a3a AAA NPOM3BOACTBA BAXYLLMX MaTepUuanos U
3anoAHUTENEN, 0OBACHAET LUMPOKOE pacnpocTpaHe-
HUWe 3TOoro Matepuana 1 No3BOASIET pacCcCMaTpUBaTb
6€TOH, KAK OCHOBHOW 3AEMEHT KanuTaAbHOro CTPOU-
TEAbCTBA HE TOAbKO HaCTOSALLEro, HO U GyayLuero.

OAHaKO, HEeCMOTpA Ha MHOrMe 3ame4vyartenbHble
KauecTBa, B TOM UMCAE U LUIUPOKOE pacnpocTpaHeHue
OCHOBHbIX CbIPb€BbIX KOMMOHEHTOB, 6eTOH OTHOCUTbCA K
BeCbMa 3HepProeMKumM CTpoUTEAbLHbIM MaTtepuanam. Mpu
3TOM Haubonee AOPOroCcToALLEN coCcTaBAAKOLWEN 6eTOHA
ABAAETCA UEeMEHT.

LleMeHT - 3T0 AOpOroi U AePULMTHBIN MaTepuran, NPOU3BOACTBO
KOTOPOro Aaneko He 6e3ynpeyHo ¢ TOUKK 3peHUss BO3AEMUCTBUA
Ha OKpY)XaloLLyHo CpeAy, CEroAHs ero nepepacxoA B CTPOUTEALCTBE
oueHb BeAuK. HexBaTka kauecTBeHHbIX 3anoAHUTEAEN AAS BeTOHa,
HEeCOOTBETCTBUE GAKTUUECKOMN U 3asBAEHHOW MapKu LleMeHTa, rpybbie

HapyLIEHUs TPaBUA TPAHCMIOPTUPOBKU U XPaHEHUS, HAKOHeL, HeAO- AesuHTerpaTopHbii
CTaTOYHO MOAHOE UCMOAL30BAHUE Er0 NOTEHLMANbHBIX BO3MOXHOCTEN, NyAbBEpH3aTop MOAeAH
BCE 3TW paKTopbl CaMbIM HEraTUBHbIM 06pa3oM BAUAIOT HA KAYeCTBO U FopuzonT 3000 MK-AT

cebecToMmocTb 6eToHa.

MpeacTtaBAeHUA 06 OCHOBHbIX haKTopax, OKa3blBaloLWUX BAUSHUE Ha PUBUKO-TEXHUUECKUE CBOMCTBA LEMEHTA, MO3BOAAIOT CO BCEW OTBETCTBEHHO-
CTbIO FOBOPUTb O TOM, YTO CEFOAHSA €ro BO3MOXHOCTU UCMOAL3YIOTCA AAAEKO HE MOAHOCTLIO. B TO ke Bpems, BbICOKME TEMIMbl CTPOUTEABCTBA XKUABIX
1 NPOU3BOACTBEHHBIX 3AaHMI C HOBLIMM, @ 3a4acTyto, NPOCTO YHUKAAbHbIMU apXUTEKTYPHBIMU dopMamMu, TPEOYHOT MPUMEHEHUS BbICOKOAKTUB-
HbIX, ObICTPOTBEPAEIOLLUX LLeMeHTOB. Mo3ToMy, Ha Hall B3rAsAA, paboTbl N0 yBEAUYEHUIO aKTUBHOCTU TOBAPHOIO LEMEHTA, C LieAblo 6onee NOAHOIo
MCMOAb30BaHUS €ro NOTEHUUANBHOW IHEPTUM NPEACTABASIOTCA 0COGEHHO BaXXHbIMU.

Bo3Hukaet Bonpoc: Ha 6a3e KakMX UCXOAHbIX MONOXKEHUM AOMKHBI MPOBOAUTLCA NMpaKTUueckue paboTbl N0 YBEAUUEHUIO aKTUBHOCTU U CHUXKEHUIO
pacxoaa uemeHTa? Mbl noAaraem, 4to Tako 6a3oi ABASIETCA TEOPUA TBEPAEHUA LEeMEHTA, pa3paboTaHHan akapemukom . A. PebuHaepom, U
AOMOAHEHHas pabotamu B.H. OHra, 0. M. ByTtTa, M.WU. CTpeakoBa.

YuuTtbiBas cCOBPEMEHHOE COCTOSIHUE TEOPUU TBEPAEHUA LEMEHTA U NPUHUMAsA BO BHUMaHWE 3KCNEePUMEHTaAbHbIe GaKTbl B 3TOW 06AACTH, MOXHO
BbICKa3aTb CAEAYHOLLME MOAOXKEHUA AU HanpaBAEHUA paboT No yBEAMYEHUIO aKTUBHOCTHU LieMEHTA.

MepBoe:

HecmoTpsa Ha TO, UTO aKTUBHOCTb U CKOPOCTb TBEPAEHUSA LiEMEHTa BO MHOIOM 3aBUCUT OT €ro MMHEPaNOrMYeCcKoro coctaBa, COAEpPXaHUA Tpex-
KaAbLMEBOro aAtoMUHaTa, pa3mepa U GopMbl KPUCTAAAOB anuTa U 6earTa - AUCNEPCHOCTb U FPaHYAOMETPUUYECKUIM COCTaB LLEeMEHTHOIO MOPOLUKa,
oKasblBaloT Hanbonee 3aMeTHOE BAUSIHWE Ha €ro aKTUBHOCTb.

MHbIMK choBamMK, NpaKTUUECKKU A06OI LleMeHT, He 3aBUCUMO OT reorpaduun ero NPou3BOACTBa, XMMUYECKOTO U MUHEPAAOrMYECKOro coctasa, cpo-
KOB XpaHeHwus, U 0CTaTOYHOW aKTUBHOCTHU, MOXET 6bITh aKTUBUpPOBaH NyTeM KOPPEKTUPOBKU €ro rpaHyrAOMeTpuveckoro cocrtaBa, BbINOAHAEMOM
Ha ¢poHe NoBbILLEHUA AUCNEPCHOCTU LLIEMEHTHOIO NOPOLLUKa.

Mpu 3TOM OCHOBHOE BAUSIHWE Ha BAXYLLWE cBOMCTBA MaTepuana 6yAeT OKa3blBaTb UMEHHO CEeAEKTUBHOE U3MEHEeHUE ero rpaHyAOMeTpuideCckKux
nOKa3aTeAeﬁ, C MNOAYyYE€HUEM NPOAYKTa Y3KOIro 3epHOBOIro coctaBa, NpeACTaBA€HHOIo YactuuamMmu OCKONOYHOW dopmbl, obrapaloLUMK BbICOKOM
¢VI3VIKO-XVIMVI‘I€CKOFI AKTUBHOCTbIO.

Ha Haw B3rAsip, OCHOBHOM 3apauen U3MeHEHUS AUCNEPCHOCTU LEMEHTHOIO NOpoLUKa ABAAETCA obecneueHue yCI\OBVIFI, KOrAa UHTEHCUBHOCTb
B3aWMOAENCTBUS BOAbI 3atBOpPEHUA C LEMEHTHbIM 3€PHOM ﬁyAeT MaKcUManbHOM. YacTULbl OCKOAOYHOM $OopMbI C OCTPLIMU YTAGMU U CUABHO pas-
BUTOM K0H¢Mrypau.uel7| NOBEPXHOCTU, NOAYYEHHbIE€ B pe3yAbTaTe YAapHOro UsmMeAb4eHUua, Nno CBOUM aACOp6LlMOHHbIM CMoco6HOCTAM 3HAUUTEABHO
npeBOCXOAAT MaTepUuanbl, NOAYyY€HHbIe B BVI6paLI,VIOHHbIX MeAbHULLAX UCTUPALOLLLEro NOMOAA. YUUTbIBasA, UTO aKTUBHOCTb LleMeHTa B OCHOBHOM
onpeaensieTcs TeMu Xe GpakTopamu, 4Yto U ero aACOp6LIMOHHaﬂ cnocobHoCTb, yAapHoe U3aMenbYeHUe LIEMEHTHbIX 3ePEH, KOorAa UHTEHCUpUKauma
BOAO-TBEPAOIro KOHTaKTa AoOCTUraeTca npu HesHauyMTeAbHOM YBEAUYEHUU nokasartenev yAel\bHOﬁ NOoBEPXHOCTU, ABAAETCA Haubonee 3HEepronpoAayk-
TUBHbIM.

0O6opyaoBaHue BbetoHbl/AobaBku/06opysoBaH1e




Bropoe:
Ewte oAHMM pe3epBOM NOBbILLEHUA SKOHOMUYHOCTU LEMEHTHBIX KOMMO3ULUWA MO CTOUMOCTU U PacXoAy LLeMeHTa, YAYULIEHUSA CTPOUTEABHO-
TEXHOAOTMUECKUX CBOWUCTB, ABAAETCA METOA 3aMeLLEHUSA YacTU LEMEHTHOIO NOPOLLUKA TOHKOAUCNEPCHBIMU MUHEPAAbHBIMU HAaNOAHUTEAAMU.

Tak Ha3biBaeMbl# «3pHEKT MUKPOHANOAHUTEAS» BbIPaXXaeTcsl B MOBbILLEHWU MPOYHOCTU NPU BBEAEHUU B 6ETOHHbIE CMECU TOHKOAUCNEPCHbIX MU-
HepaAbHbIX BewecTB. Hanbonee NOAHO MUKPOHAMOAHSAIOLUI 3G dEKT NPOABAAETCA NPU YBEAUUEHUU 0OBEMHON KOHLIEHTPALMU TOHKOAUCTEPCHbIX
A06ABOK, KOrAQ NOPUCTOCTb LEMEHTHOIO KaMHSl YMEHbLLAETCSA, @ MAOTHOCTb €ro CTPYKTYPbl yBEAUUUBAETCS.

MpuHUMasa Bo BHUMAHUE, UTo 3G HEKT 3aNOAHEHMUS MYCTOT, YNIAOTHEHUE CTPYKTYPbI, Kak U 3ddEKT pasABUKKU MeAbYanLLMX LLEMEHTHbIX 3€PeH -
ABAAIOTCA UUCTO GUSUUECKUMU GpaKTOpaMM, KOTOPbIE He 3aBUCAT OT TMAPaBAMUYECKOW aKTUBHOCTW HaMOAHUTEAS, MPOUCXOXAEHWE YALTPaAUCTEpC-
HOro MaTtepuana He MPUHLMMUAABHO U ONPEAENIETCA NPEXAE BCErO AOCTYMHOCTbIO U CTOUMOCTLIEO KOMIMOHEHTOB.

MMeHHOo WwrpoKoe pacnpocTpaHeHUe NPUPOAHbBIX MaTepUanoB, MPUTOAHbBIX ANA NOAyYeHUA 3 PEKTUBHOIO LLIEMEHTHOMO 3aNOAHUTENSA, BbIFTOAHO
OTAMYAET AQHHYIO TEXHOAOTUKO OT «KAaCCUUYECKUX» METOAOB UCMOAb30BaHUA aKTUBHbIX TMAPABAUUYECKUX AOﬁaBOK, XOTA M 06AapatoLwmx onpepeneH-
HbIMW BAXKYLLHUMU CBOFICTBaMVI, HO, BMeCTe C TEM, ABAAOLWMUMUCA U TOPa3A0 MEHEE AOCTYNMHbIMM.

N3 maTepranoB NPUPOAHOrO UAU TEXHOTEHHOIO MPOUCXOXAEHUA, MPUTOAHBIX ANAl MPOU3BOACTBA aKTUBHbIX MUHEPaAbHbIX pob6aBok B Tynbckom pe-
rTMoHe, UMEeKTCA AOMEHHbIE TPAHYAUPOBaHHbIE LWAAKHU, ABAAKOLLUECA OTXOAAMU CTaneAUTEWHOTO npoussoacTBa. Hecmotpsa Ha LeAbIv PAA LEHHbIX
CBOWCTB 3TOr0 mMarepuana, ueHTpaAu3oBaHHOE NPOU3BOACTBO TOHKOMOAOTbIX po6aBoK, AOCTYMHbIX AAAl CTPOUTEAbHbIX opraHMsauMﬁ, paCTBopo6e-
TOHHbIX Y3AOB U 3aBOAOB CﬁOpHOFO Xene3zobeToHa, Ha AaHHbI MOMEHT He HaAaXeHo.

Bbicokas TBepAOCTb U aﬁpaSMBHOCTb AOMEHHbIX TPAHYAUPOBAHHbIX LUAGKOB, HeobxoAMMOCTb CYWKHW, BbICOKHE TpeﬁOBaHMH K AUCNEPCHOCTHU
nopouika, npeanonara€t npuMmeHeH1ne NOMOAbHbIX KOMMNAEKCOB C UCMTOAb30OBaHUEM LIapoOBbIX MEeAbHUL, KOTOPbl€ XapaKTepUu3yroTca BbICOKOM
MaTepuano- U 3HEProeMKoCTbIO. YUUTbIBas, YTO KO3GPULMEHTbI 3GPEKTMBHOCTU pasMona rpaHyAMPOBAHHONO WAAKa U LEMEHTHOIO KAMHKepa
aHaNOrMUHbl, MOXHO MPEANOAOXMUTb, UTO, KaK U B MPOU3BOACTBE LieMeHTa, Ao 50 % aHepro3artpart, CBA3aHHbIX C MOAYYEHUEM aKTUBHbIX MUHEpPanb-
HbIX AOGaBOK, npuAETCA UMEHHO Ha u3MeAbyYeHue. [03ToMy, Ha Hall B3rAAA, KPYMHOTOHHaXXHOE NPOU3BOACTBO aKTUBHbIX TOHKOMOAOTbIX pob6aBoK
ANA 6eTOHa, Ha OCHOBE rPaHyAMPOBAaHHbIX LWUAAKOB TYAbCKMX METaANypPruyecKux 3aBOAOB eLle XAET CBOEro peLlueHus.

B TOXXe BpeMS, CbIpbEM AAA YABTPAAUCTIEPCHBIX HANMOAHUTEAEN MOTYT CAY)XUTb TaKWUe LUIMPOKO pacnpocTpaHeHHble B TYAbCKOWM obnaacTu maTepuanbi
Kak: 30Abl TALL, ropHbie U peyHble NECKU, U3BECTHAK U U3BECTHAKOBLIN OTCEB.

LLinpokoe pacnpocTpaHeHWe, HU3Kasi CTOUMOCTb, Manasi abpa3MBHOCTb U XOopoLLasa pa3mManbiBaeMOoCTb FOPHbIX MOPOA OCAAOUHOIO NPoUC-
XOXAEHUSA, AeNaeT UX NPAKTUUECKU UAGAABHBIM CbiIPbEM ANA MPOU3BOACTBA AOCTYMHOIO MUHEPaAbHOrO HanoAHUTEAS. [py 3TOM NPUOPUTETHBIM
HanpaBA€HUEM CHUXEHUA cebecToMMOCTU NPOU3BOACTBA MUKPOHANOAHEHOIO LeMeHTa ABASIETCA NOHMXKEHME IHEProeMKOCTH camMoro npouecca
U3MeNbYEHUSA CbipbeBbIX KOMMNOHEHTOB. 3HaUUTEAbHOE YMEHbLLEHWE 3Hepro3aTpaT Npy NOMOAE 0CaAOUHbIX TOPHbIX MOPOA, B TOM YMCAE U3BECT-
HfIKa, MOXET 6bITb 06ecneyeHo NPUMEHEHUEM NPUHLUNUAABHO HOBbIX U3MEABYUTENEN, B YACTHOCTU CTEPXKHEBbLIX AE3UHTErPATOPOB NPOU3BOAU-
TEAbHOCTbIO AO 7 T/4, usrotaBauBaembix UTI «TexMpubop» ropoa Tyaa. MoMHUMO HEMOCPEACTBEHHOTO U3MEAbUYEHUS CbiPbA, AAHHOE 060pyAOBaHUE
obecneunBaert TWATEAbHOE NEPEMELLIUBAHUE OCHOBHbBIX KOMMNOHEHTOB LEMEHTHON KOMMNO3ULIUK U paBHOMEPHOE pacnpesereHUe XMMUUYECKUX
A06aBOK, BBOAUMBIX B MaAblX U 0C060 MaAbIX KOAUYECTBAX.

Kaxxpoe U3 pacCcMOTPEHHbIX Bbille HAanpaBAEHUI paboT, camo no ce6e cnocobHo ob6ecneunTb CyLLLECTBEHHYIO SKOHOMMIO LIEMEHTa, 3a cueT 6onee
MOAHOIo UCNOAb30BaHUA €ro NoTeHUUanbHbIX BO3MO)KHOCT917I, HO Haubonee BrevyaTtasrowme pes3yabratbl MOryT 6bITb AOCTUTHYTbl TOAbKO NPU
06‘beAVIHeHVIM BO3MOXHOCTEN rpaHyAOMeTpUUYEeCKU OPUEHTUPOBAHHOIO AOMOAA TOBAapPHOro LemMeHTa, UCNOAb30BaHUA YAbTPAAUCNEPCHBIX MUKPO-
HanoAHWUTENE Ha OCHOBE MECTHOIO CbipbA U MPUMEHEHUA U3MENBUUTENEN- AE3UHTETPATOPOB OPUTMHAABHOW KOHCTPYKLIMK.

PaccMoTpUM MexaHU3M B3aUMOAEMCTBUSA NpeararaeMbiX METOAOB aKTUBALMKU C TOUKU 3PEHUSI COBPEMEHHOTO NPEACTABAEHUS O GU3UKO-
XMMUUECKUX NpoLeccax GOPMUPOBAHUA CTPYKTYPbl LLEMEHTHOrO KaMHA U 6eToHa.

Mpu B3aMMOAENCTBUU 3epeH LLeMeHTa C BOAOW, XMMUYECKUE peaKLMu TMAPOAU3A U TMAPaTaLMK NPOUCXOAAT BHAUYAAE Ha NOBEPXHOCTU pasaena
das. Mpu aToM BOKpYr 3epeH LemMeHTa 06pasytoTcsi 060A0UKU KOAMOUAHBIX HOBOO6pPa3oBaHWI, KOTOpblE C TEUEHUEM BPeMEHU NEPEKPUCTANAU3O-
BbIBalOTCA, UTO U 06yCAOBAMBAET TBEpAEHUE MaTepuana. BaxHeWLw MM NpoLeccom, MPOUCXOAALLMM TOTYAC NOCAE KOHTAKTUPOBaHWUA AUCNIEPCHOro
BelLEeCcTBa C BOAOW 3aTBOPEHUSA, ABAAETCA aAcopOLUMs, KoTopas NpeacTaBAAeT cob6oi 6bICTPo NpoTeKaroWwui npoecc. AanbHenlwas ruapaTauus
BHYTPEHHUX CAOEB 3€PEH LIEMEHTa NPOUCXOAMT 3a cueT 0T6opa BOAbI U3 MOBEPXHOCTHLIX CAOEB.

YuutbiBas, 4to rAybHa NPOHUKHOBEHUSA BOABI 3aTBOPEHUSI B NOBEPXHOCTHBLIE CAOU LLIEMEHTHOTO 3EPHA HEe NpeBbIWAaeT 15 MKM, MOXHO cAenaTb
BbIBOAbI O TOM, YTO pa3Mep OTAEAbHbIX 3€PeH B LLEMEHTHOM MOPOLLKE AONKEH BbITb TaKUM, UTOOBI, NpoLecc rnapaTauun KAMHKEPHbIX MUHEPANOB
MOF B OCHOBHOM 3aKOHYUTLCSA K CPOKY, M0 KOTOPOMY NMPUHATO AaBaThb OLEHKY MPOYHOCTU PacTBOpy UAU H6eTOHY. Mo AaHHBIM pPa3AUUHbIX UCTOUHU-
KOB, Haubonee pauUOHaAbHOW TOHUHON MOMOAA LLEMEHTHOTO KAMHKEpPA SIBASIETCA TaKas, NPYU KOTOPOW pa3mep caMblix KPYNHbIX YacTUL, B Macce
nopouwka He npesbiwaet 50 MKM. ToBapHble LLeMeHTbl, BbiNyCKaeMble B HacTosiee Bpems, copepxat Ao 30 % 3epeH pasmepom cBbiwe 50 MKM.
Moatomy, noTeHUHUanbHble BO3MOXHOCTU TAKOTr0O LleMeHTa UCMOAL3YIOTCA HE NOAHOCTbIO, a B cpeaHeM Ha 50-60%.

B 6eToHe, «<knaccuueckon» TEXHONOTUU NPUroToBA€HUA, COAEPXXUTCA LEeMEHTHbIN KaMeHb, KOTOprﬁ COCTOUT KaK U3 NOAE3HbIX MPOAYKTOB rmapa-
Tauuu, Tak U «3anoAHAIOLUX» HETMAPATUPOBAaHHbIX 3E€PEH LieMeHTa. Takum 06pa30M, A0 40 % LeMeHTHOro KAMHKepa AaXe B BbICOKOMapOUHbIX
LeMeHTaX NPpakTM4eCKU HE NCNOAb3YETCA B AeNe CKAeUBaHUA 3aNOAHUTEAA, U HE OKa3biBaeT 3aMeTHOro BAUAHUA Ha CKOPOCTb TBEPAEHUA U NPO-
€KTHYHO NMPO4YHOCTb 6eToHa.

Hawwum npeanpuaTMeM coBMecTHO ¢ AabopaTtopuen OAO «TyrnaoprTexcTpoi» 6bIAv NPOBEAEHbI UCCAEAOBAHUA aKTUBHOCTU U AUCTIEPCHOCTU pas-
AMUHbIX LIEMEHTOB, NpeAcTaBAeHHbIX B TyabCckol o6AacTu. B pe3yastate pabot 6bIN0 YCTaHOBAEHO, UTO aBCOAIOTHOE 6ONBLUMHCTBO UCCAEAYEMBIX
06pasLoB, UMEIOT NoKa3aTeAu YAEAbHOMW MOBEPXHOCTU HE COOTBETCTBYIOLLME YKa3aHHON Mapku LemMeHTa. OctaTok Ha cute Ne 008, paxe ans
LLeMEHTOB BbICOKUX MapoK, B yacTHoctu M 500, coctaBafeT 6onee 15%. COOTBETCTBEHHO, NMPU «KAACCUUECKOW» TEXHOAOTUU U3rOTOBAEHUA BeToHa,
NoTEHLUaAbHbIe BO3MOXHOCTU LLEMEHTA, B COCTABE KOTOPOro KPYMNHble, @ 3HAYUT, U MaAOAKTUBHbIE YacTULbl, cocTaBAstolme 6onee 20 %, UCNOAL-
3YIOTCA AGA€KO HE NOAHOCTLIO (TabA. 1).

Mpwu atom HeobxoAMMOCTb YBEAUUYEHUA pacxopa LeMeHTa AAA NMOAYYEHUA 6eToHOB Tpe6yeMb|x MapokK no NPpo4YHOCTHU - AaA€KO HE eAUHCTBEHHasA
np06/\ema, BO3HUKakoLWas npu UCnoAb3oBaHUU LEMEHTa HU3KOW aKTUBHOCTM.

LileMeHT ¢ NoBbILWEHHbIM COAEpPXaHUEM KPYMHbIX YacTULL, XapaKTepusyeTcsa 3aMeANEeHHbIM TEMMNOM Ha60pa NPOYHOCTU. NPU MOHOAUTHbBIX pa60Tax
3TO O3Ha4YaeT yBeAuueHne cpokoB 6eTOHMDOBaHMH, CBfI3aHHbIX C HEOB6XOAMMOCTBIO AOMOAHUTEABHOWM BbIAEPXKHU 6eToHa B CbeMHOM ona/\y6Ke. B
YCAOBUAX 3aBOACKOI0O U3roTOBA€HUA 6ETOHHbIX U3AENU npru UCNOAb30BaHUU HU3KOAKTUBHOIO LeMeHTa ﬂpOMSBOACTBeHHbIﬁ npouecc 3aMepnaeT-
cAl, NOABAAETCA HEOBXOAUMOCTb B GOABLLMX MOMELLEHUSIX, UCMNOAb3YyEeMbIX ANl Bbl3peBaHUA U3AEAUN.

Ho, kak 6bIn0 cka3aHo BbILLE, NYTU YBEAUYEHUA aKTUBHOCTU LIEMEHTA 3aBOACKOTO U3TOTOBAEHUSA CYLL,ECTBYIOT.
Qs oboralueHnUs rpaHyAOMETPUUECKOTO COCTaBa LLIEMEHTHOMO NOpPOoLLKa Mbl MpeararaeM TEXHOAOTUIO YAQPHOTO U3MEALYEHUS HA OCHOBE CEPUMHO

- O6opyaoBaHue



Fucrorpamma M TabAHLa 3epHOBOro cocraBa
TOBapHOro uemeHra mapku 500
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Pa3mep uyactuu, MKm <1 <2 <3 <4 <5 <10 <20 <30 <40 <50
MNMpoueHTHOE coaepXxaHKe B NOPOLLKe, % 0.70 4.40 3.01 2.29 2.40 8.70 13.84 25.76 8.99 10.43

Ha npeacTaBA€HHOW rUcTOrpaMmMe YKa3aHo MPOLIEHTHOE COAEPXKAHUE 3EPEH Pa3AMUHbIX pa3MePOB B LieMeHTe Mapku 500.
06paTuTe BHUMaHWE, UTO AOASl KPYMHbIX MAAOAKTUBHbIX YacTUL, pa3mMepamMu 6oablie 50 Mkm cocTaBaseT 19.48 %.

BbINYCKAeMOro Halnum NpeAnpUsaTUeM Ae3UHTErPaTOPHOro nyabBepu3saTtopa moaenu fopusoHT 3000 MK-AT. AaHHbIN arperaT peaAusyeT Haubo-
Aee 3HepProaGEKTUBHbBIN Ha CEFOAHALLIHUI AeHb cnocob pa3pyLleHUs TBEPAbIX MaTeEPUANOB METOAOM «CBOOOAHOIO yaapa» UAU «<KMHETUUYECKOTO
ApobAeHUs». B 0TAMUME OT TPAAULIMOHHO MPUMEHAEMBIX NPU KPYMHOTOHHAaXXHOM NMPOM3BOACTBE LieMeHTa cnocobax NoMona, Ae3uHTerpaTopHas
TEXHONOTUA NO3BOASIET MOAYYATb NPOAYKT, XapaKTepuayeMbli ONTUMAaAbHbIM C TOYKU 3PEHUSA CKOPOCTU U PaBHOMEPHOCTU TBEPAEHUA 3EPHOBLIM
coctaBoM. OCHOBHOE NPEUMYLLLECTBO AE3UHTErPATOPHOrO U3MENbUYEHUSA, Ha Halll B3TAfA, 3aKAIOYAETCS B BbICOKOW M36MPaTEAbHOCTU UAU CENeK-
TUBHOCTU pa3spyLLUEeHUs YacTuLl, a, COOTBETCTBEHHO, U BO3MOXHOCTU NOAYUEHUA NPOAYKTa Y3KOW rPaHyAOMETPUU, KOTAA YBEAUYEHWUE COAEPXKAHUA
3epeH aKTMBHOMO AMana3oHa Ppa3MepoB AOCTUTAETCA UCKAKOUUTEABHO 3a CUET pa3pyLUEeHUss KPYMHbIX MAaAOAKTUBHbIX YacTul,. Aymato, HET HE06xo-
AVMMOCTHM MOAPOBHO OCTaHABAMBATBLCA Ha TOM, UTO, C TOUKU 3pEHUA ce6eCTOMMOCTM NOMOAA, U3bUpaTenbHOEe U3MENBYEHUE OTHOCUTEABHO KPYMHbIX
3epeH LeMeHTa NpU He3HAYUUTEABHOM YBEAMUEHUU MOKa3aTenel YAeAbHOW NMOBEPXHOCTU LLEMEHTHOIO MNOpoLLKa, HECOMHEHHO, 6onee NpeAnoYTH-
TEAbHO, HEXXEAU 06LLUIA AOMOA BCEFO acCOPTUMEHTA Pa3MePOB LEMEHTHBIX 3€PEH, KOTA@ Harpy>eH1e NoAyyatroT, B TOM YUCAE U YACTULLbI, HE HYX-
patoLmecs B AONOAHUTEAbHOM U3MeAbYEeHUU. MOXXHO AULLb OTMETUTb, YTO, Ha GOHE YBEeAUUEHUS aKTUBHOCTU, AUCNIEPCHOCTb A€3UHTETPUPOBAHHO-
ro LeMeHTa U3MEeHSIeTC HE3HAUUTEALHO, YTO AeAaeT BO3MOXHbIM UCMOAb30BaHUE AE3UHTErPUPOBAHHOIO LEMEHTA, B «<KAACCUUECKOM» TEXHOAOTUU
npousBoAcTBa 6eToHa, 6e3 cepbe3HbiX U3MEHEHUIN OCHOBHbIX MPUEMOB PabOTbl C LLEMEHTHBIMU BSXKYLLUMU.

B oTAMUME OT LLEMEHTOB, aKTUBMPOBAHHbLIX METOAOM BMGPOAOMOAA B LLAPOBbLIX MEAbHULAX, AE3UHTErPUPOBAHHbINA LIEMEHT COXPAHSET UCXOAHYHO
BOAONOTPEOHOCTb, 6€3 COKPaLLEHMSI HAYaAbHOIO CPOKa CXBaTbiBaHUA, UTO AEAAET BO3MOXHbIM €ro UCMOAb30BaHKe Ha 6ETOHHbIX 3aBoaax 6e3
CEPbEe3HOro U3MEHEHHUSA CYLLLECTBYHOLLMX TEXHOAOTMI. OAHOM U3 0cobeHHOCTEN Ae3UHTerpaTopHoro nyabBepusatopa Moaenu fopusoHt 3000
MK-AT siBAsieTC BO3MOXHOCTb OAHOBPEMEHHOH 06paboTKU HECKOAbKMX KOMMOHEHTOB, KOrAa NOMOA MaTepUanoB AOMOAHAETCA MX TLATEAbHbIM
nepemelunBaHuem. Mpu Ae3UHTErpPaTopHOM CMELUMBAHUU MaTepuanoB, CTeneHb OAHOPOAHOCTU BbICOKOAUCTIEPCHOW CUCTEMbI MPUHLMMTUAABHO
OTAMYAETCA OT aHAAOTMUHbIX NOKa3aTenel CMecel, MOAYYEHHbIX TPaAULMOHHBIMU criocobamu nepemellnMBaHus. MexaHUYeckoe cMeLllUBaHue npu
Ae3UHTEerpaTopHon o6paboTke yaauHO COUETaETCA C MEXaHOXMMMUUECKON aKTMBaLUWEN OTAEAbHbIX KOMMNOHEHTOB.

B aTom cAyuae NoMUMO BbiCOYaMLLEN CTENEHU TOMOreHM3aUunU CMECH, TaKKe MPOABAAIOTCA 3G PeKTbl, CBOWCTBEHHbIE NpoLeccamM TBepAOpasHoOro
CUHTE3a, KOFAA YacTMLLbl OAHOIO BELLECTBA MOTYT 6bITb MPUBMUTLI HA MOBEPXHOCTU APYroro.

YABTPOAUCTIEPCHBIN HaNOAHUTEAb, BBEAEHHBIW NPU NOMOAE LIEMEHTA, TLATEABHO CMELLUMBAETCA C MOCAEAHUM, UTO U obecneunuBaeT ero Makcu-
MaAbHO paBHOMEpPHOe pacnpeseneHWe B OCHOBHOM obbeMe nopoLuka. YacTuubl HanoAHUTEAs!, pacnoAarasicb MeXAy OTAEAbHbIMU 3epHaMy Le-
MeHTa, yBeAUUUBAIOT UX aACOPOLUOHHbIE BO3MOXHOCTU, CHUXAIOT MOPUCTOCTb U CMOCOBCTBYIOT YNIAOTHEHUIO CTPYKTYPbI LLEMEHTHOTO KaMHs. AAs
npeAoTBpaLLEeHUs yBEAMYEHUS] BOAONOTPEOHOCTU U HEraTUBHbIX U3BMEHEHUI PEONOTMUYECKOW CNOCOBHOCTU CMecH, HENOCPEACTBEHHO NPU NOMOAe
OCHOBHbIX KOMMOHEHTOB, TakXXe BBOAUAACH NAacTUdULMpytowan pobaBka Cl-1 npoussoacTBa OAO «[loAunaact.

Pesynbtathbl UCnbITaHUM TOBApPHOro LieMeHTa, U3MEeAbYEHHOro COBMECTHO C M3BECTHAKOBbLIM nopolukom npoussoacTtea OAO «'ypoBo-beToH» Anek-
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MpoueHTHOE copepXaHUe B NopoLuke, % 0.68 4.55 3.13 2.97 2.98 10.32 30.65 275 11.43 5.79

Ha ructorpamme xopoLuo BUAHO KaK U3MEHUAOCH NPOLIEHTHOE CoAepXKaHUe 3epeH Haubonee aKTUBHOTO AMana3oHa pa3mMepoB.
KpynHbie 3epHa pa3mepamu 6onee 60 MKM NOAHOCTBIO UCUE3AU, 3@ CHET UX U3MEABYEHUSA COAEPXKAHUE B LLEeMEHTHOM NOPOLUIKE 3epPeH
pasmepamu 5-20 MKM CyLLLEeCTBEHHO YBEAUYUAOCD.

0O6opyaoBaHue




CUHCKUI p-H, TyabcKoi obnacTh (TypoBCKoe MECTOPOXAEHWE U3BECTHAKOB TyAbCKOW 00A.) NPUBEAEHDI B TaOA.

M3 noAy4YeHHbIX AQHHBIX CAEAYET, YUTO COBMECTHbIW A@3UHTErPaToOPHbIM NOMOA TOBAPHOTO LEMEHTa C U3BECTHAKOBLIM MOPOLLKOM W NAACTUGULMPY-
tolLen A06aBKOW, NOBbILIAET NPOYHOCTb 06Pa3LOB B HauaAbHble CPOKU TBEPAEHHUSA, HE MeHee YeM Ha 46 %. Mpu 3aMeLLeHU OAHOW MATOW YacTu
LeMeHTa MUKpOHamnoAHsAOLWeH A06aBKOMU, MPUPOCT MPOYHOCTHU B Bo3pacTe 3 CyToK cocTaBUA 6onee 90 %.

HecmoTps Ha ycTosiBLIeecss MHEHWE, YTO ObICTPOTBEPAEIOLLME LIEMEHTbI, MPUMEHAEeMble NPU CKOPOCTHLIX METOAAX CTPOUTEALCTBA, HE AOMKHbI
MmeTb

dakTuueckue pesynbtatbl ucnbITaHUM

HaumeHoBaHMe nokasaTtens CoctaB Ne 1 CoctaB Ne 2 3amelneHune CoctaB Ne 3 3amelueHune CoctaB Ne 4 3amelueHune
KOHTPOAbHbIH MNL, 10% mMuHepanbHbIM NL, 20% mMuUHepanbHbIM Ny, 30% mMuHepanbHbIM
HanoAHutenem c ClM-1 HanoAHutenem c ClM-1 HanoAHutenem c CM-1
nu, 400 A 20
BoaouemeHTHOE oTHoLeHue (B/LL) 0,36 0,30 0,27 0,26
PacnabiB KOHyca, MM 107 107 106 106
Mpeaen npoyHoCTH npuzcmamw nocne 310 366 372 309
nponapuBaHu1A,Krc/cm
MpupocT NpoyYHoCTU - +18 % +20 % -
Mpeaen npoyHOCTH NpU C)KzaTMVI B 130 240 249 190
Bo3pac-Te 3 CyTOK, Krc/cm
MpupocT NpoUHOCTH - +85 % +91 % + 46 %

B CBOEM COCTaBe MUHEPaAbHbIX A0OABOK, MOAOXKWUTEABHbIN OMbIT UCMOAB30BaAHUA MUKPOHAMOAHEHHbIX LEMEHTOB BHOCUT B 3TOT BONPOC CBOM
KOPPEKTUBBI. MoAyYeHHble pe3yAbTaTbl HAarAAHO AEMOHCTPUPYIOT BO3MOXHOCTb NMOBLICUTb 9KOHOMWUYHOCTb LLIEMEHTHbIX KOMMO3ULUIA B pacTBopax
1 6eToHax,

Npy UCNOAb30BaHUU BbICOKOAKTUBHbIX BSXKYLUMUX BELLECTE HAa OCHOBE MECTHbIX MPUPOAHBLIX MAaTEPUANOB U LLeMeHTa 3aBOACKOIr0 U3rOTOBAEHUSA.
MoMOA MEET OrpoMHOE 3HAaYEeHWe B NPOU3BOACTBE PAAA CTPOUTEABHBIX MaTePUANOB, OH MHTEHCUDULIMPYET TEXHONOTMUYECKUE MPOLLECChI, NOBbILIa-
€T 0AHOPOAHOCTb CAOXHbIX CMECEN U KauecTBo BbiycKaeMow npoaykuuu. Ocoboe 3HaueHue TOHKUI NMOMOA npuobpeTaeT B paboTax no akTusa-
uuu uemeHTa. OpAHaKoO He caeayeT 3abbiBaTh, UTO UBMEAbYEHUE TBEPALIX MaTEPUANOB ABAAETCA BECbMa 3HEpro3aTpaTHbIM U MaTepUuanoeMKUm
npoueccom. 3auacTylo, 3aTpaTthl Ha NOBbILLEHWE AKTUBHOCTU MUHEPAAbHbIX BS)KYLLMX BELLLECTB HE KOMMNEHCUPYIOTCA 3KOHOMUUYECKOW BbIFOAOW OT
WX NpUMeHeHUA. OCHOBHbIM KPpUTEPUEM, OMPEAEAAIOLUM 3PGEKTUBHOCTb NPeAraraeMbiXx METOAOB aKTUBALIMKU LEMEHTA, MOMUMO AOCTUTHYTbIX
rnokasaTtener yBeAMueHUs NMPOYHOCTU 06pa3LIOB, AOAKEH ABAAETCA PacXoA IHEPruu, HEOOXOAUMOM AASL MOAYUEHUSA NMPOAYKTA C YAYULLEHHBIMU Xa-
pakTepucTMKamu. Ha Hall B3rafa MakCMMaAbHbIM 9KOHOMUYECKUI 3 PEKT OT BHEAPEHUSA MEXaHUUECKOW aKTUBaLUW B TEXHOAOTUIO MPOU3BOACTBA
6eTOHOB, AOCTUraeTCsA TOAbLKO MPU NPaBUALHOM COUYETAHWUMU TaKUX NapameTpoB 06paboTKu, Kak M36MpaTEAbHOCTL AOMOAA TOBAPHOIO LIEMEHTa,
onTMManbHas aHEProHanpPsXKEHHOCTb NpoLecca CMELUBaHWA U AOCTYMHOCTb CbiPbEBbIX KOMMNOHEHTOB.

[POBNEHHUE - NOMON - KNACCHOHKALLHA ﬁ‘;
TPAHCMOPTPOBAHHE - MEXAHOAKTHBALLHA Baadalemmi

cepTtuchmumposaHo

HnxenepHo-texHonorudeckoe npeanpusatue «TexIIpudop»
MPOEKTHPYET, NPOU3BOAUT, M IOCTABJISET MOJHBIA ACCOPTHMEHT
TEXHOJOTMYECKOTo 00O0opynoBaHUS AN mnepepaboTKu u
TPAaHCIIOPTHPOBaHMsI MUHEPAJIBHOTO CHIPbSl M TEXHOTE€HHBIX OTXOOB,
NPOU3BOACTBA (PPAKIMOHUPOBAHHBIX MATEPUAIIOB, BBICOKOJHCIIEPCHBIX
MOPOIIKOB ¥ MEXaHWYECKOM aKTHBAIMH [IEMEHTA.

Bamemy BHMMaHHIO NpPEACTaBIEHbl KaK OTAEJIbHBIE A SRR D
TEXHOJIOTHYECKUE EJMHUILIbI, TAK U MOJYJIbHBIE KOMIUIEKCHI BBICOKOIO “PopmaonTt-MK”
YPOBHS TOTOBHOCTH, IIO3BOJIAIOINME pelmaTh 3afadd JApoONeHus -
NoMOJa, TPAHCIOPTUPOBAHUS - KJIACCHU(PUKALKU, TOBBIMICHUS
NOJIE3HBIX CBOWMCTB - AKTUBAIMH, CMEIIMBAHHSA - JMCIEPIUPOBAHHS
Ppa3IryHBIX MaTepHaoB Hauboaee A3 eKTUBHEIM 00pa3oMm.

Muoroo6pasue xonctpykuuid arperaroB UTIT «TexITpubGop»
PacKphIBacT MIHUPOKHUE BO3MOKHOCTH MX HCIIOIb30BAHMA B Pa3IMYHbIX
MPOM3BOJICTBEHHBIX IPOLIECCAX.

HTI “Texllpubop”, PP, Tyasckas o00a., r. Ilexuno, ya. IImporosa xn. 43;
Tea: 8 (905) 626-79-10, 626-93-07, 8 (903) 658-62-41; Paxc: 8 (48751) 4-08-69;

YaapHO-OoTpamaTeAbHANA

ICQ: 218946684; e-mail: manager@tpribor.ru; www.tpribor.ru “« n;g‘,:gﬁngp”
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