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BBICOKOIIPOYHOTO OeToHa. TeXHUYeCcKnil pe3ynbraT - Co3aHie BEICOKOIIPOYHOTO OETOHA C TOBBIIICHHOM
IMPOYHOCTBIO Ha PAaCTSHKCHUE IIpU n3rude B paHHEM HW HPOCKTHOM BO3paCTC H MMOBBIIIEHHOM
BOIIOHETIPOHHUIIAEMOCTRIO. BEBICOKOTIpOUHBI OETOH TMONlydeH W3 CMeCH, BKJIIodaromeii, mac.%:
MOPTIaHIIEMEHT - 15,04-16,92; mecok ¢ MmomyneM kpymHocTd M, =2,6 - 31,6-32,84; meOeHb rpaHUTHBIH
¢bpakupn 5-20 mm - 43,2-43,53; NOMEHHbBII METaUTyprHYeCKHid IIUTaK C YAEIbHOW IOBEPXHOCTHIO
S,n = 450M%/kT - 2,14-2,26; XUMUYECKYIO T06aBKY, IPEICTABICHHYIO BOTHBIM PACTBOPOM C TUIOTHOCTBIO
p=1,041 r/cM’ u 3HauenueM BomopomHoro pH=S8,0, COCTOANIYIO U3 CIEIYIONMX KOMIOHEHTOB, Mac.%:
MOJIMKAPOOKCHUIIATHOTO TOJIMMEpa, MPEACTABJICHHOTO aHTUIPUIOM MalleMHOBOW KUcHoThl - 39,0-40,8;
BBICOKOMOJIEKYJISIPHOTO COCTMHEHUSI HAa OCHOBE KaJIMEBOW COJM BBICIICH >KHPHOM KUCTOTHI - 6,12-6,7;
HaHOIWCIIEpCUH JHOKcHIa KpeMHHs - 24,48-25,1 M 3JeKTposuTa, NMPEACTaBICHHOTO THOCYIb()AaTOM
Hatpus - 28,6-29,2, 0,14-0,15; Bony - 6,00-6,18.
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BBICOKOITPOUYHBIN BETOH

M300peTenne OTHOCUTCS K CTPOUTEBHBIM MaTepHaiaM ¥ MOXET OBITh HC-
TMOJIB30BAHO JUIsSl U3TOTOBJIEHHUS M3JeIMH U3 OETOHa B IPaXKAaHCKOM M IPOMBIII-
JIEHHOM CTPOMTEJIECTBE U 111 0OBEKTOB CIIEMAILHOIO Ha3HAYEHHUS.

MsBecTHa chipbeBas CMeCh AJISI U3TOTOBJEHHS BHICOKONPOYHOro GETOHa,
coziepxalas: MOPTIAHALEMEHT, IECOK, IeOeHb, 00aBKy, COCTOSAIIYIO M3 30JIs
ruapookucu xenesa (III) ¢ mrorHocTs0 p = 1,021 r/cMm®, BogOpoaHBIM NOKa3aTe-
nem pH = 4,5-5,5 u cynepnnactudukaropa Mypamnact ®K 63, npu cienyromem
COOTHONIEHUH KOMIIOHEHTOB Mac.%: 3011k ruapookucH xxene3a (I1I) ¢ miorHocThiO
p.= 1,021 r/cM’, BomOpoaHEIM MOKa3aTelIeM pH = 4,5-5,5 - 85,50-86,00; cynep-
mnactuduxatop Myparmact ®K 63 - 14,00-14,50; npu ciexyromeM COOTHOILIe-
HUU KOMIIOHEHTOB, Mac.%: mopriaanauemedT 20,60-27,40; necox 21,80-24,70;
mebens 42,40-44,50; ykazanHas pgo6aska 0,70-0,90; Boma 7,70-9,30 (RU
Ne2433099, C 04B 22/06; C 04B 111/20; 10.05.2008).

HenocTtarkamy JaHHOTO TEXHHUYECKOTO PENIEHUS SBJISIOTCS: HEAOCTATOYHAS
IPOYHOCTh Ha PaCTSIKEHWE IpU M3rube B paHHeM BospacTe (7 CYTOK) U MPOEKT-
HOM Bo3pacrte (28 CyTOK) U HEJOCTaTOYHas BOJJOHENPOHMIAEMOCT.

W3BecTHa CBIphEBas CMeCh AJIS M3TOTOBIIEHHS BBICOKOIPOYHOrO OeTOHa,
coziepallas: MopTIaHUEMEHT, IIECOK, eOeHb, KpEMHE3eMCOIEPKAIMIA KOMIIO-
HEHT, NPEACTaBJIEHHBIM 30JieM KpeMHHeBOoW kuciorel H,SiO3; ¢ mioTHOCThIO
p=1,014 r/cm®, pH=5,0-6,0; N00aBKy - KalHid >KeJe3UCTOCHHEPOIUCTHIH
[K4Fe(CN)s] m Bomy npu ciiesyiomeM COOTHOIIEHMH KOMIIOHEHTOB, Mac.%: IOpT-
nanuement 43,58-47,08; necok 14,43-15,69; mebens 25,7-27,84; kpemHezeMco-
JepKalliid KOMITIOHEHT, NPEACTaBICHHBIN 30JIeM KpeMHHeBO#N kucnotel H,Si0; ¢

mwiotHocThIO p=1,014 r/cm®, pH=5-6 - 0,25-0,27; noGaBKa - KaJMi KeJIe3UCTOCH-



nepoaucteli [K4Fe(CN)g] - 0,44-0,47; Boma 12,1-12,15 (RU Ne2256630, C 04B
28/04; 27.05.2005).

HepocrarkaMy JaHHOIO TEXHUYECKOTO PEIICHUS SIBJISIOTCS: HEJOCTATOYHAS
IPOYHOCTH HA pACTsHKEHHUE IpU U3rube B paHHeM Bo3pacte (7 CyTOK) U NPOEKT-
HOM Bo3pacTe (28 cyToK) U HeZJoOCTaTO4Hasi BOJOHEIIPOHHIIAEMOCTb.

Hanbonee 61U3KMM 110 TEXHUYECKOU CYIIHOCTH K 3asBIsIEMOMY HM300peTe-
HUIO SIBJISIETCS BBICOKONPOYHBIA OETOH, coaepKalluii MOPTJIaHLEMEHT, MECOK,
meOeHb, KPEMHE3eMCOAEPKaIlMil KOMIIOHEHT, MPeICTaBICHHBIH 30JIEM KpeEMHMe-
Bo#t kucnotsl H,SiO3 ¢ mwiotHocThIO p=1,014 r/cM>, BOOOPOIHEIM ITOKa3aTeneM
pH=5,0-6,0; nobaBky «/ID5-M»; Boxy Npu ClieAyIOmeM COOTHOIIEHHH KOMIIO-
HEHTOB, Mac.%: noptnanauemMent 44,4 - 48,0; nmecok 20,0 — 22,2; mebens 20,0-
22,2; yka3aHHBIH KpeMHe3eMmcoaepxamuii kommnoHeHT - 0,43-0,48; mnobaBka
«125-M» - 0,43 — 0,48; Boma 10,34 — 11,04 (RU Ne2256629, C 04B 28/04; C
04B 111/20, 20.07.2005).

HenocraTtkamu 1TaHHOrO TEXHUYECKOTO PEIICHUS SBJISIOTCS: HEAOCTATOYHAsS
IIPOYHOCTh HA pacTsHKEHUE NpU U3rube B paHHeM Bo3pacTe (7 CYTOK) U IPOEKT-
HOM Bo3pacte (28 cyTOK) ¥ HeJIoOCTaTOYHAsl BOAOHEIPOHHIIAEMOCTb.

3ajaueil, Ha pelleHUe KOTOPOW HaNpaBlIeHO H300peTeHUe, ABIISETCS CO3/1a-
HHE CBIPBEBOM cMecH, oOecrieunBaroIel Co3/JaHie BBICOKOPOYHOro GETOHa, 00-
JNaJA0Iero IMMOBBIIIEHHON NMPOYHOCTHIO Ha PACTSHKEHHE MPH U3rude B paHHEM
Bo3pacTe (7 CyTOK) U IMPOEKTHOM Bo3pacTte (28 CyTOK) U ITOBBIIIEHHLIM 3HAYEHU-
€M BOJOHEIPOHUIIAEMOCTH.

ITocTaBneHHas 3ajiada JOCTUTAETCsl T€M, YTO BBICOKOIPOYHEINA OETOH, ITo-
Jy4EHHBIA U3 CBIPEBOM CMECH, BKJIIOYAET IMOPTJIAH/ILIEMEHT, IIECOK, ebOeHs, I0-
0aBKy M BOJly, COIVIACHO M300pETEHHIO, B KAYeCTBE MeCKa COAEPHKUT IIECOK C MO-
AyJIEM KpYyIHOCTH 2,6; B Ka4ecTBe LEOHS CONEPXHUT IIeOeHb IPaHUTHBINA QpaKiuu
5 — 20 MM; B kKadecTBe NOOABKU COMAEPXKHUT BOAHBIN PaCTBOP C IUIOTHOCTHIO P =
1,041 r/cM® u 3HaUeHMEM BOMOPOAHOIO TOKA3aTENs pH = 8,0, cocTosuiuii u3 Boj-

HOI'O pacTBoOpa HOHHKap6OKCHHaTHOFO ImoJimMepa, NpeACTaBJICHHOI'0 aHrHAPUAOM



MaJISHHOBOM KMCJIOTBI € INIOTHOCTEIO p = 1,032 r/em’, pH = 6,5, BogHOTO pacTBO-
pa BBEICOKOMOJIEKYJIIPHOIO COEIMHEHUS Ha OCHOBE KAJMEBBIX COJIEH BBICIIHX
KHPHBIX KHCJIOT C IVIOTHOCTBIO p = 1,07 r/cM® U 3Ha4YeHHEM BOLOPOIHOro MOKa-
satens pH = 9,0; HaHoxMcnepcHH AMOKCHAA KPEMHHs, UCIOIb3YEMbIX B BHIE
BOJTHOI'O pacTBOpa 30/ ruapoauokcuna kpeMuus SiO,-nH,O ¢ mioTHoCTRIO p =
1,021 r/cM® u 3HavenreM BogopoaHoro nokasatens pH = 4,0 u BogHOro pacTBopa
DJIEKTPOJIMTA, NPEACTABICHHOrO THOCYIbdaToM HaTpus, Na,S;0;, ¢ MIOTHOCTHIO
p = 1,036 r/cm’ u 3HaYeHneM BogopoxHoro nokasatens pH = 8,5 npu cienyrommem

COOTHOIICHHWHU KOMIIOHEHTOB, mac.%:

- YKa3aHHBIA NIOJIMKapOOKCUIIATHBIN MOTUMEp 39,0 -40,8
- YKa3aHHO€ BBEICOKOMOJIEKYJIIPHOE COeIUHEHUE 6,12 -6,70
- YKa3aHHbIE HAaHOAMCIIEPCUU 24,48 — 25,10
- YKa3aHHBIN 3JIEKTPOIUT 28,6 —29,2,

JOTIOJIHUTEBHO CONEPKUT TOHKOMOJIOTBIA JOMEHHBIN [UIaK METaJLTy PruyecKoro
IIPOU3BOJICTBA C BEJIIMYMHON yJEIbHOU MOBEpXHOCTH Sy, = 450 M%/kr, mpexcrtas-
JIEHHBIM TBepABIM pacTBopoMm reneHuta 2Ca0-Al0;3-SiO, ¢ okepmaHuTOM

2Ca0-MgO-28i0; npu ciexyroueM COOTHOIIEHUH KOMIIOHEHTOB cMecH, Mac.%:

- IOPTJIaHJALIEMEHT 15,04 — 16,92
- YKa3aHHbBIN NIECOK 31,6 —32,84
- YKa3aHHbBIHN IeOEHb 43,2 — 43,53
- YKa3aHHbIN HUIaK 2,14-2,26

- YKazaHHas JIo0aBKa 0,14 -0,15

- Boja 6,00 —6,18.

Hcnonb3yemasi xuMudeckas 100aBKa SBISETCS BBICOKO3((DEeKTHBHOU J10-
6aBkOl MIACTUGUUHUPYIONIEr0 M pPeaKMOHHO-aKTUBHOIO 3>(deKTa AeicTBHUS.
IlpucyrcTBue B cocTaBe 100aBKU 3JIEKTPOJINTA, MPELCTABICHHOTO THOCYIIb(ATOM
Hatpus, Na;S;0;, 3HaYUTENBHO YCWIMBAeT T'HIPATAIlMOHHBIE MPOLECCHl TPEX-
KaJbI[MEBOIO CHUJIMKATa, OKa3blBas IIOJIOXKHUTENHHOE BIMSHHE Ha IIOBHIIIEHHE

IIPOYHOCTH Ha CXKAaTHE B PAHHEM BO3pacTe U MapajuIebHO C YKa3aHHBIMH 3 (eK-



TaMH KOMIIOHEHTHI H00aBKH, NpeICTaBICHHBIC MOJUKAPOOKCHUIIATHBIM IOJIMME-
POM, Ha OCHOBE aHTUPHJa MAJIEUHOBOM KHCIJIOTHI BCTYIIAIOT B XUMHUYECKOE B3au-
MOJIeHiCTBHE C KOMITOHEHTOM J00aBKH, MPEJICTaBIEHHBIM BBHICOKOMOJIEKYIISIPHBIM
COEIUHEHUEM Ha OCHOBE KAJIMEBOMU COJM BBICLIEH XUPHOM KUCIIOTHI 10 CIELYIO-

€W peaKIuu:
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00pasysl CIOXKHBIA MOTHKapOOKCUIIATHBIN mouMep ¢ OGojee pa3BeTBICHHON ITo-
JMMEPHOH IIeTbI0, OKa3bIBAIOILEH apMUpylollee aeicTBUe Ha (HOpPMUPYIONIYIOCS
CTPYKTYpy OeToHa Ha MOJICKYJIIPHOM YPOBHE, oOecreyrBas MOBBIIICHUE TPOYHO-
CTH Ha pacTsKeHUe MPHU U3rude TBeperoero 6eToHa B paHHEM BO3pacTe.

[TpucytcTBUE B cocTaBe N00aBKH HAHOOUCIIEPCHH TMIPOIHOKCHIA KPEMHUS
OKa3bIBAET IMOJIOKUTEIIFHOE BIMSHUE Ha MPOLIECCH TBEpJEHHUS, YCUIIMBas Tpoliec-
CBI THAPATALMH OCHOBHBIX MHUHEPAJIOB MOPTJIAHALEMEHTa, a TaKXe HaHOJHUCIIEpP-
CHM JUHOKcHaa KpeMHuS Si0O; BCTYIAIOT B peaKUUU CHHTE3a ¢ 00pa30BaBIIMMUCS
I'UIPOCHIIMKAaTaMH KaJIbLIMsl, HampuMep TodepmopuronogobueiMu, tuna CSH(I),
2Ca0-SiO,' nH,0O, obpasyromumucs B paHHEM BO3pacTe, Ha TMEPBOM cCTaauu
TBEPJICHUSI OCTOHA M C IMOPTIAHAUTOM, O0pa3yIOIMMCs B MPOLECCE THIpaTaluu
TpexkanpueBoro cuimkara, 3Ca0-SiO;.

B pe3ynprare yka3aHHOIO XHMMHYECKOTO B3aWMOJACHUCTBUS (CHHTE3a) MpO-
HUCXOJUT 0Opa3oBaHWE HU3KOOCHOBHBIX THAPOCHIIMKATOB, KOTOPBIE KPHCTAJLIU-
3YIOTCSl B BUJIE YUIMHEHHBIX BOJIOKOH, OKa3biBas MOJIOKUTEIBHOE BIUSHUE B IIPO-
€KTHOM BO3pacTe Ha IMoKa3aTeNM MPOYHOCTH Ha pacTshKeHHe NpU U3rude 3aTBep-

nesuiero 0eroHa.



BsaumoneiicTBre nopTiaHauTa ¢ AMOKCHIOM KPEMHHUS TIOJIOXKHUTENBHO BJIH-
€T Ha MOBBIIIEHHE IUIOTHOCTUA OETOHA U €r0 YCTOMYHUBOCTH OTHOCHTENLHO BHEIL-
HEro HeraTUBHOI'O BO3JEHUCTBHS M €r0 BOJOHENPOHUIIAaEMOCTH.

TOHKOMOJIOTBIM JOMEHHBIN IIJIAK METaJUIy pPrUYECKOro MPOU3BOJICTBA B BhI-
COKOPEAKIIUOHHOHN TBEPJEIOLIEH CHCTeME aKTUBHO IMPOSIBIAET T'MJIpaTalldOHHYIO
CHIOCOOHOCTh, 00pa3ys KanblHi-MarHieBble THIPOCUIUKATEI, KOTOPHIE OKa3bIBa-
IOT IOJIOXKMUTEIIBHOE BIUSHUE HA YIUIOTHEHHE (GOPMUPYIOLIEHCS CTPYKTYPBI O€TO-
Ha, Ha MOBBIIIEHUE IIPOYHOCTH Ha C)KaTHe, OCOOCHHO B IPOEKTHOM BO3pacTe, U B
OouplIel CTENIEHU Ha MOBBILIEHUE IIPOYHOCTH Ha PACTSHKEHUE MPH H3THOE.

Bce BhIIecKa3zaHHOE OKa3bIBaCT MOJIOKUTENBHOE BIUSIHUE HAa CO3/JaHUE BEI-
COKOIIPOYHOr0 OETOHA, OTJIMYAIOIIErOCs MOBBIILIEHHON MPOYHOCTBIO Ha PaCTsKe-
HHE IIpU U3rube B paHHEM U IIPOEKTHOM BO3pacTe, Takxke (GOPMHUPOBAHHEM MakK-
CHMAaJIbHO IUIOTHOM CTPYKTYDBI, 00sIafaronieil NOBBIIIEHHONW BOJOHEPOHUIIAEMO-
CTBIO.

Ha naty nomauyum 3asiBKM, MO MHEHMIO aBTOPOB M 3asIBUTENIS, 3asBJICHHAs ChI-
pbeBas CMeCh JUIS BBICOKOIIPOYHOTO OETOHA HE M3BECTHA W JAaHHOE TEXHUYECKOE
peuieHre o6IanaeT «KMUPOBO HOBU3HOM.

3asBisieMas COBOKYNHOCTb CYIIIECTBEHHBIX IPH3HAKOB IIPOSBIISET HOBOE
CBOMCTBO, IIPH COBMECTHOM HCIIOJIb30BAHMH MOJUKApOOKCHIATHOTO TOJUMEpA,
BBICOKOMOJIEKYJISIPHOI'O COEIMHEHMS, DJIEKTPOJIATa U HAHOJIUCIIEPCUH TUOKCHAA
KPEMHUS, JOCTUTAETCA CBEPXCYMMapHbIH 3 QeKT, KOTOPBIA 3aKIo4YaeTcs B MOJIy-
YEHUU BBICOKOIIPOYHOI'O OGETOHA, OTIMYAIOIIEroCcs MOBBIIIEHHOW MPOYHOCTHIO Ha
pacTsbkenue npu u3rube. HoBelil coctaB xuMudeckol no6aBku oOecreYMBaeT B
paHHEM BO3pacTe, HayMHas ¢ 3-X CyTOK, oOpa3oBaHHE HOBBIX MOJHUMEPHBIX CO-
eIVHEHHUH, OTIIMYAIOIIMXCS PA3BETBICHHON CTPYKTYpOM OKa3blBaloUIel MUKpoap-
MHpoBaHUe (HOpMUPYIOLIEHCS CTPYKTYpHl OSTOHA Ha MOJIEKYJISPHOM YPOBHE, YTO
U CIIOCOOCTBYET MOBBIIIEHUIO IIPOYHOCTH HA PacTsHKEHUE IPY U3rube, HaunHas ¢
paHHero Bo3spacta. IIpucyTcTBHe B cocTtaBe J0OaBKH 3JIEKTPOJIUTAa O0OECIIeYnBaeT
BBICOKYIO CTEIICHb I'MApPATAlMd KOMIIOHEHTOB OE€TOHHOH CMECH, YTO OKa3BIBaeT

ITOJIOKUTEIILHOE BIIMSSHUE HA POCT NPOYHOCTH Ha CXXATHE B PAHHEM U IIPOCKTHOM
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BO3pacTe, Ha (OpMHUPOBAHUE HOBBIX KOHTAKTOB B TBEPJEIONIEM OETOHHOM KaMHE
U CII0CcOOCTBYET YIJIOTHEHHIO (POPMUPYIOLICHCS CTPYKTYphI G€TOHa, 4TO U obec-
NIEYHUBAET IOBBILIEHHE €ro BOAOHENpoHMIaeMocTH. HaHomucnepcuu nuokcuaa
KPEMHUs, BXOJSIIIHE B COCTaB 100aBKU M BCTYTAIOIIME B PEAKIMH CHHTE3a C 00-
pPa30BaBIIMMHUCI KOMILIEKCHBIMM T'MJIpaTHBIMM COEIUHEHHSIMH, OO€CIIeUunBarOT
00pa30BaHUsI HU3KOOCHOBHBIX T'HJIPOCHIIMKATOB, KPUCTAIM3UPYIOIMXCS B BHUJE
YIJIHUHEHHBIX BOJIOKOH ¥ OTIMYAIOIUXCS MOBBIIIEHHOW MPOYHOCTBIO, YTO OKa3bl-
BAeT IMOJIOKUTENBHOE BIUSAHME Ha IOBBIIICHUE IIPOYHOCTH HAa PACTSHKEHHE NpHU
n3rube B MPOEKTHOM BO3pacTe.

CmMech, BKIIOUAromas MOpTIaH/LEMEHT, IIECOK ¢ MOIYJIEM KPYIHOCTH MK
=2,6, mebeHs rpaHUTHBINA (pakuuu 5-20 MM, XHMHUYECKYIO T00aBKY, NpejicTaB-
JICHHYIO BOJHBIM PaCTBOPOM C IUIOTHOCTBIO p = 1,041 r/cm® u 3HayeHMeM BomO-
poxHoro nokasarens pH=8,0, cocTosigyio u3 BOJHOrO pacTBOpa MOJHKAPOOKCH-
JIATHOrO IIOJIMMEPA, IPEACTABICHHOIO aHTHAPUIOM MAJIEMHOBOH KHCIOTHI C
mwioTHOCTEIO p = 1,032 r/em® u 3Hauenwem BomopomHoro mokasarens pH =6,5,
BOJIHOI'O PacTBOpPa BBICOKOMOJIEKYJISIPHOT'O COEIMHEHMS Ha OCHOBE KaJUEBBLIX CO-
el BBICIIMX JKHPHBIX KHMCJIOT ¢ IUIOTHOCTBIO p= 1,07 r/cM® M 3HaueHMEM BOJIO-
poxnoro mokasarens pH=9,0, HaHogUCHEepCcHi QUOKCHIA KPEeMHHS, UCIOJb3Ye-
MBIX B BUZ€ BOAHOI'O PacTBOpa 30Jis ruapoarokcuaa kpemMuus SiO, nH,O ¢ miot-
HocThio p =1,021 r/cM® U 3HaYeHMeM BomopoaHOro nokasarens pH=4,0 u BogHOrO
pacTBOpa 3JIEKTPOJIUTA, HMPEICTaBICHHOTO TUOCylbdaTaTroM HaTpus, Na;S;0; ¢
MIOTHOCTEIO p=1,036 r/cM® U 3HaueHMeM BojopoaHOrO Mokasatens pH=S8,5, npu
JOIIOTHUTENIBHOM HCIOJIb30BAHUU TOHKOMOJIOTOTO JOMEHHOIO IIIaKa ¢ BeJINYH-
HOM yZenbHOM moBepXHOCTH Sy, =450 M%/KT, NpPEICTaBIEHHEIM TBEPAOM PacTBO-
poM resnenura 2Ca0-Al,0O3°Si0; ¢ okepmanutom 2Ca0-MgO-2Si0,, obecnieunna-
€T TOJIy4E€HUE BLICOKONPOYHOIo OETOHA C MOBBIIIEHHON MPOYHOCTHIO HA pacTs-
)KeHWe IpH u3rube B paHHeM Bo3pacTe (7 CyTOK) U NPOEeKTHOM Bozpacte (28 cy-
TOK), a TaKX€ MOBBIIIEHHE TJIOTHOCTH 3aTBEPAEBIIEr0 OETOHA M, KaK CIIEICTBHE,

MOBBIIICHHUE €T0 BOJOHCIIPOHHUIIACMOCTH.



ITo MHEHMIO 3aBUTENS U aBTOPOB, 3asBIAEMOE U300PETEHUE COOTBETCTBYET
KPHUTEPHIO OXPaHOCIIOCOOHOCTH-U300PETATENBCKUN YPOBEHb.

3asBiIsieMOe U300peTEHHE MPOMBIIUICHHO NPHMEHHMO U MOXET OBITH HC-
[I0JIb30BAHO IS H3TOTOBJICHMS W3JENMid B IIPOMBILIUIEHHOM H TIPaXIaHCKOM
CTPOMUTEJNILCTBE.

[TprMep KOHKPETHOT'O BBINIOJIHEHHS.

T'OTOBST CHIPEEBYIO CMECH CIIEIYIOLIIMM 00pa3oM:

1. IlpuroToBiieHHe XUMHUYECKOH N00aBKU € IUIOTHOCTBIO p=1,041 r/em® u
3HaYeHWeM BOAOpOoIHOro nokaszaress pH=3,0.

1.1. JIo3upyrOT BOJHBIA pPacTBOpP HOJHMKapOOKCHIATHOrO IOJIHAMEDPA,
IIPEICTABIEHHOTO aHMMAPHUAOM MaJeHHOBOH KHCJIOTBI C INIOTHOCTHIO p = 1,032
r/cM® ¥ 3HaUEHHEM BOJIOPOJHOTO Mokaszatens pH=6,5.

1.2. JIo3upyIOT BOAHBIA pacTBOP BBICOKOMOJIEKYJISIPHOIO COCIUHEHHUS
Ha OCHOBE KaJMEBOM COJIM BBICIIEH KUPHOH KUCIOTHI C INIOTHOCTHIO p =1,07 r/cm’
1 3HaYEeHHEM BojgopoaHoro nokasaresns pH=9,0.

1.3. JIo3upyIOT HAHOAMCIIEPCUU JUOKCHAA KPEMHMs, NIPEACTABICHHbIC
B BHJIE BOJHOIO pacTBopa 30iis ruppoarokcusia kpemuus SiOp'nH,O ¢ miotHo-
creio p = 1,021 r/em® u 3HaYeHuneM BogopogHOro nokasaress pH=4,0.

1.4. Jlo3upyroT BOAHBIN pacTBOP DIEKTPOJIHMTAa THOCYJIbhaTa HATpHU,
Na,S,03 ¢ wiotHocThIo p =1,036 r/cM® ¥ 3HAYEHHEM BOZOPOJHOTO MOKa3aTells
pH=8,5.

1.5. KoMIIOHEHTHI, OTH03UpOBaHHbIe 1o 1.1.1-1.4 TpaHCIOPTHPYIOT B
JIONACTHYIO MEIIAJIKY, B KOTOPOH BCE€ KOMIIOHEHTHI TIIATENIBHO IMEPEeMENINBatoT 110
THIOJIy4eHHUs OJHOPOJHOIO pacTBOpa ¢ IUIOTHOCTHIO p = 1,041 r/cM® ¥ 3HaUYEHHEM
BojopoaHoro mokaszarens pH =8,0; roToBbl pacTBOp XHUMHYECKOH I00aBKH
TPaHCIIOPTUPYIOT B HAKOIIUTENBHYIO EMKOCTb.

2. IPUTOTOBJIEHHE CHIPHEBOW CMECH JUIS BBICOKOIIPOYHOro O€TOHA.
2.1. JIo3upyroT NOPTIAHALEMEHT.
2.2. JIo3UpYIOT IECOK C MOIYyJieM KpyIHOCTH M=2,6.

2.3. Jlo3upytoT rpaHUTHEIHA 1ie6ens Gpakupu 5-20 MM.



2.4. Jlo3upyrOT TOHKOMOJIOTBIA JOMEHHBIM IIIaK C BEJIWYUHOU YENbHOM
MOBEPXHOCTH Sy;. =450 M?/KI, IpENCTABIEHHBIH TBEPABLIM PACTBOPOM TE€lEHUTA
2Ca0-Mg0-28i0s.

2.5. Jo3upyrot BO#y.

2.6. JIo3upyIOT XUMHUYECKYIO 0OaBKY, IPUTOTOBIEHHYIO 10 11 1.5.

2.7. OTno3upoBaHHy!O 1O II. 2.6. XUMUYECKYIO 00aBKY TPaHCIIOPTHPYIOT B
OTJIO3WPOBAHHYIO 110 M. 2.5. BOAY.

2.8. Bce KOMIIOHEHTBI, OTAO3UPOBaHHbIE 1O I1. 2.1-2.7. TpaHCIOPTUPYIOT B
OeTroHocMecHuTeNb MIOO0H MOAUGDUKALIMH, UCTIONBE3YeMON Ha JeHCTBYIOIIEM Mpe-
IIPUATHUH, TI€ OCYLIECTBIISIOT TIIATEIbHOE IEPEMENTIMBAHUE BCEX KOMIIOHEHTOB 10
NOJyYeHHUs] OJHOPOJHOM, IOJBMXKHOM OETOHHOHW CMECH, KOTOPYHO HCIOJNB3YIOT
JUIsL U3TOTOBJIEHUS U3JEIUI B IIPOMBIIIJIEHHOM U IPaXXJ@HCKOM CTPOUTEILCTBE U
U3 KOTOPOH M3rOTaBIMBalOT 00pas3ubl-KyObl pazmepom 100x100x100 mm s
oIpejieIeHuss IPOYHOCTH Ha CXKaTue, o0pasubl-pu3Mel pazmepoM 100x100x400
MM JUIs OINpeleNIeHUs IPOYHOCTH Ha pacTsDKeHHe npu u3rude, oOpasiubl-
HUIMHAPE! 1uaMeTpoM 150 MM 1 BeicoToi 150 MM aJist onpeiesieHusl BOIOHENPO-
HunaeMocTH. llociie u3roroBneHus oOpa3ibl XpaHWIH B KaMepe HOPMAalbHOTrO
TBepieHus (t=20+2°C, BnaxHocth W>95%). OmnpenesneHne NMpoYHOCTH Ha CKa-
TH€ U Ha PacCTsDKEHHE IPU U3rude OCyIHIeCTBIAIOCH IO FOCT 10180-2012 «bero-
Hbl. MeToas! onpeseneHus NPOYHOCTH MO KOHTPOJBHBIM oOpazuam» Omnpepere-
HUe BojoHenpoHuLiaeMocT npousBoaunu nmo 'OCT 12730.5-2018 «betonsl. Me-
TO/IbI OIIPEEJICHUS] BOJJOHETIPOHUIIAEMOCTH.

CocTtaBbl ChIppEBON CMeCH IJISL BEICOKOIPOYHOro OeTOHa IMpeNCTaB/ICHb! B
Tabnuie 1 ¥ pe3ysbTaThl HCHBITAHUHA BEICOKOIPOYHOTO GETOHA 110 UCCIIENYEMBIM
napaMeTpaM IpeCTaBlIeHbl B Ta0uulle 2, KOTOphIe MOKa3aJd, YTO IPOYHOCTH Ha
pacTspKeHUe Ipu u3rube B paHHeM BospacTe (7 cyTok) GeTOHa IO H300pETEHHIO
Ha 47,0% mnpeBblIacT NPOYHOCTh Ha pacTsDKEHHE MpH M3rube GeToHa IMo MpoTo-
TUIIYy ¥ B IPOEKTHOM Bo3pacTe (28 cyTOK) NPOYHOCTh Ha PACTSKECHHE TIPH U3ruoe
OeToHa 10 U300PETEHHIO IIPEBBIIIaeT Ha 55% MPOYHOCTL HA PACTSHKEHHE IIPY M3-

rube BBICOKOIIPOYHOI'O OeToHa Mo IIPpOTOTHUITY; BOJOHCIIPOHHUIACMOCTh BEICOKO-
8



MpOYHOro 6eToHa 1Mo U300PETEHUIO COOTBETCTBYET Mapke W 16, uto Ha 60% mpe-

BBIINIACT BOAOHETIPOHUHACMOCTDH OeToHa o IMPOTOTHILY.



Cocrasn CBIpLCBOfI CME€CH OJisd BBICOKOIIPOYHOI'O OeToHa

Tabmnuna 1

Cocras CLIpLeBOﬁ CMECH IJid BBICOKOIIPOYHOIO 6CTOHa, Mac.%

Tlecox 11le6enn , , Ilo6aska no usobperenmo ¢ p=1,041 r/cm3, pH=8,0
LIS ) I
© é 23 é = Cocrar no6asku, mac.%
(\i\ [l' = ):\[— E %‘
= ) = 5| S8 |E s 2 = |s% | S °
(5 < < S [5) = o. = c = <. o -~
enn | E B2l B | EFIEETEIE | &) ¢ (22 2210|321 o
= = = © wn a5 s How N S = 8 o = >, a < ©vn I =
= S e o E = Xy |x = = g o 5 8 5 & o o ¥ s & o
= = = = = e % = 4 o & 2 = > 0| 2 oo Il A fas]
5 o = Q v g S =2 X g 8 @ a = g —~ ol o an Q = =
£ = ) Q. 5 = =5 Q %_ e T < S 9 g L Il 5 8 & £ = £ 5
& 5 5 o s & 887 s B S £ |8 ST|g E | e | 8§ 2
= = L% = % < Q:) e = = N E; % Q. als B 5 ~ 5 Q
g S 5| 25z |g B S |5 & |§E=I @<= ¢F8
= o & = 5 Q  w [
E 2 F | Z58 |3 B S5 |&¢ 2 51T
o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1
46,2 21,1 - 21,1 - 0,455 - 0,455 - - - - - 10,69
NPOTOTHII
2 15,04 — 32,84 _ 43,53 _ 2,26 _ 0,15 39,0 6,7 25,1 29,2 6,18
15,04 - 32,84 _ 43,53 _ 2,26 _ 0,15 39,9 6,41 24,79 28,9 6,18
4 15,04 - 32,84 _ 43,53 _ 2,26 _ 0,15 40,8 6,12 24,48 28,6 6,18
5 15,98 — 32,22 _ 43,365 _ 2,26 _ 0,145 39,0 6,7 25,1 29,2 6,09
6 15,98 — 32,22 _ 43,365 _ 2,26 _ 0,145 39,9 6,41 24,79 28,9 6,09
7 15,98 _ 32,22 - 43,365 _ 2,26 _ 0,145 40,8 6,12 24,48 28,6 6,09
8 16,92 _ 31,6 _ 43,2 _ 2,14 _ 0,14 39,0 6,7 25,1 29,2 6,00
9 16,92 _ 31,6 _ 43,2 _ 2,14 _ 0,14 39,9 6,41 24,79 28,9 6,00
10 16,92 _ 31,6 _ 43,2 - 2,14 _ 0,14 40,8 6,12 24,48 28,6 6,00
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Tabnuua 2

Pu3zuKo-MeXaHHUECKHUE XapaKTCPUCTHUKH BBICOKOIIPOYHOTO OeTtoHa

IIpounocTts B Bo3pacte 7

[IpouHocThk B Bo3pacte

No cyTok, Mlla 28 cyTok, Mlla Mapka no BojioHe-
m—1 Ha pacTshKe- Ha pacTsiXke- | [POHULIAEMOCTH,
Ha C)KaTue | HHE IIPU U3- | Ha C)KaTHUE | HUE [IPU U3- W
rube rude
1 31,8 3,8 44.8 5,6 10
2 42,1 5,58 58,7 8,6 16
3 42,1 5,58 58,7 8,6 16
4 42,1 5,58 58,7 8,6 16
5 42,8 5,6 58,9 8,7 16
6 42,8 5,6 58,9 8,7 16
7 42,8 5,6 58,9 8,7 16
8 42,3 5,57 58,5 8,65 16
9 423 5,57 58,5 8,65 16
10 42,3 5,57 58,5 8,65 16

11



®opmy.Jia n3006peTeHus

BbICOKONIPOUHBIN GETOH, NOTyYeHHBI! H3 CMeCH, BKIIOYAroMieil mopTiaH/Le-
MEHT, NeCOK, IebeHb, 100aBKy B BOIY, OTIUYAIOLIMICS TEM, 9TO COIEPXKHT B Kade-
CTBE IIECKa — MECOK C MOJYJIEM KPYNHOCTU M = 2,6, B KauecTBe 1eOHS — IIeOeHb
TPaHHUTHBIA dpakuuy 5-20 MM, B KadecTBe JOOGABKH COLEPXKHUT BOAHBIA PacTBOp ¢
INOTHOCTRIO p = 1,041 r/cM® M 3Ha4eHMeM BOXOPOIHOIO MOKa3aTes pH = 8,0, co-
CTOSIMA U3 BOJHOIO PACTBOPA MOJHKapOOKCHIATHOrO MOJMMEPA, IIPEICTABICHHOTO
AHTUAPHUIOM MaJIeMHOBOM KUCIIOTHI € INIOTHOCTBIO p = 1,032 r/cM® 1 3HaYeHHEM BO-
nopoaHoro nokasatens pH = 6,5, BOZHOro pacTBopa BBICOKOMOJIEKYISIPHOTO COEIIH-
HEHUs Ha OCHOBE KAJIMEBOM COJIM BBICIIEH XUPHON KHCIIOTHI C IIIOTHOCTEIO p = 1,07
r/cM® U 3HaYeHHEeM BOJOPOJHOTO Mokasatens pH = 9,0, HAHOIMCIIEpCUH THOKCHIA
KpeMHHMsl, MCIIOJIL3YEMBIX B BHJE€ BOJHOIO PacTBOPA 30 M'MAPOAHOKCHAA KPEMHHUS
S10; - nH0 ¢ miotHoCTBIO p = 1,021 r/cM® ¥ 3HAYEHHEM BOJOPOLHOTO MOKA3aTeNs
pH = 4,0 u BogHOro pacTBOpa 3JIEKTPOJIUTA, INPEACTABICHHOIO THOCYb(ATOM
Hatpus, Na;S,03, ¢ rurotHOCTEIO p = 1,036 r/cM® U 3HAYeHMEM BOOPOIHOTO MOKa3a-

Tens pH = 8,5, npu cienyromemM COOTHOIEHHH KOMIIOHEHTOB, Mac. %o:

- YKa3aHHbI# [0JTMKapOOKCUIIATHBIN MTOJITHUMED —-39,0-40,8;
- YKa3aHHO€ BEICOKOMOJIEKYJIIPHOE COEAUHEHNE -6,12-6,7;

- YKa3aHHbIE€ HAHOAUCIIEPCHH —24,48-25,1;
- YKa3aHHBIN 3JIEKTPOIUT ~28,6-29,2 ,

AOMONHUTENLHO COAEPXKUT TOHKOMOJIOTBIA JOMEHHBIM IIIaK METaJlIypradecKoro
NIPOM3BOJICTBA C BEJIMYHMHOM yIENbHOM MOBEPXHOCTH Sy = 450 M?/Kr, npencTaBieH-
HBIi  TBepABIM pacTBopoM remeHuta 2Ca0-ALO;'SiO; ¢ okepmaHuTOM

2Ca0-MgO-28i0, npu cremyrolneM COOTHOIEHHH KOMIIOHEHTOB CMecH, Mac. %o

- IOPTJIAHLIEMEHT —15,04-16,92;
- YKa3aHHBIN ITECOK —-31,6-32,84;
- YKa3aHHBIN 11e0eHb —43,2-43,53;
- YKa3aHHBIM IIJIaK -2,14-2,26;

- yKa3zaHHas go0aBka -0,14-0,15;

- BOJa —6,00-6,18.
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