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3asBisieMoe U306 peTeHre OTHOCUTCS K IPOMBILLIEHHOCTH CTPOUTENBHBIX MaTEPUAIOB, a
MMEHHO K cocTaBaM OETOHHBIX CMECEi, CIIONIb3YEMBIX ITPH U3TOTOBIEHUH COOPHBIX U
MOHOJIMTHBIX JKeJIe306eTOHHBIX U3JEMUIA U KOHCTPYKLMHA.

M3BecTHa 6€TOHHAS CMECh, BKJIIOYAIOLIAS LEMEHT, 3aI10JIHUTENb ¥ KOMIUIEKCHY O
N06aBKY, COAEPXKALILYH XTOPUCTHIA KanblMi, 430 THOKUCIbIA aMMoHuit 1 Guwodut (ITaTenT
P® No2149850, 2000 r. - ananor].

HenocraTkom 6€TOHHON CMecH SBJISIETCS HU3KAs CKOPOCTh Habopa NPOYHOCTH B paHHUE
CPOKHU TBEPAEHHUA, HAYHMHASA C 1-x CYTOK, H 3HAYUTEIBHOE CONCPNKKAHHUE XITOPHCTBIX
COEIMHEHUI B KOMILJIEKCHOM q0OaBKe, HEraTUBHO BIUSIOIIMX Ha KOPPO3UIO apMaTypsl B
Kene306eTOHHbIX U3ACIHAX.

H3BectHa pubpoOeToHHAsA CMECh, BKIIIOYAKOLIAsA LIEMEHT, 3aIl0JHUTENb M YIIPOYHHUTEND -
cTanpHyIo npoBonoky [[Tatent PO Ne2188804, 10.09.2002 - ipoToTu].

Henocratkom pubpoOeTOHHOM CMeCH SABNSETCS HEOObIION IPUPOCT IIPOYHOCTH KaK B
paHHME, TAK U B KOHEYHBIE CPOKY TBEPJCHMUS IIPHU IOBBILIEHHOM PACXO/€ JOPOroCTOSAIIET O
YOPOYHUTENS - CTAIbHON DHOPHL.

TexHuueckoi 3a1aveil 3asBIIEMOr0 H300PETEHU SBIISIETCS [1OBBIIIEHHE npoqﬂocru,
BKJIIOYas paHHUE CPOKM TBepeHUs GubpobeTOHHOI CMeCH, 3a CUET IIPUMEHEHHS
KOMILJIEKCHOH 100aBKH ¢ MHHMMAJIbHbIM KOJMYECTBOM XJIOPUCTBIX COCIMHEHMH M CHHIKEHUS
pacxoja yrpoYHHUTENA - CTaabHON GuOpPBEL.

TexHUYECKHH Pe3yJIbTaT, OJTYUYEHHBIH B IPOLECCE PEILIEHHS ITOCTaBICHHOM 3a4a4H,
JIOCTUraeTcs TeM, 4To PUOpoOETOHHAA CMECh, BKIIIOUYAKOLasA LEMEHT, 3aIl0OIHUTENb U
YIIPOYHUTEND - CTAIbHYIO IIPOBOIOKY, COAEPKUT B KAYECTBE LIEMEHTA OPTIAHIUEMEHT, B
xonuuecrse 1,0-2,0% oT 00beMa CMeCH CTalbHYI NPOBONOKY «Mukcapm» quaMeTpoM 1 Mm
U JUIMHOM 54 MM C aHKepaMM Ha KOHLAX U JIONOJHUTEILHO KOMILIEKCHYIO JO0OaBKY B
konuuectse 0,75-1,5 Mac.% OT LeMeHTa, COCTOSIIYIO U3 TIACTUbUIUpYIoeii 106aBku «/I-
11» ¥ TEXHUYECKOrO YIriIepoaa-caku B MaCCOBOM COOTHOIIEeHUN 1:1.

beroH, siBissiCh HEOOHOPOJHBIM MAaTEPUATIOM, XaPAKTEPU3YETCS MUKPOCTPYKTY PO
LEMEHTHOTO Ielisl, 4 TAKXKEe MAKPOCTPYKTYPOM, O0YCIIOBIEHHOM B3aMMOJEHCTBUEM
BKYILEro M 3anosiHureneit. opMUpoBaHUME MUKPOCTPYKTYPBI LEMEHTHOIO KAMHS, OT
KOTOPO} 3aBUCAT OCHOBHBIE (PU3MKO-MEXaHUYECKHE CBOUCTBA OETOHOB, HAUMHACTCA C
HAJIMOJIEKYJIIPHOI'O0 YPOBHS JUCIIEPCHOCTU YACTUL PA3MEPOM 3-5-107° M (3-5 HMm).
O6pa3syrommecs B pe3yibTaTe B3aMMOAENCTBUS BSDKYILLIETO ¢ BOAOH B HA4aJIbHBIH NEPUON
TUIPATALMH LEMEHTA TMIPOCHIMKATEL KAabLM HA HAJAMOJIEKYIIPHOM YDOBHE UMEIOT
pasmep 2J1EMEHTAPHBIX 3aPO/bIIIEH HOBOH KpucTaLiuueckoit ¢assl 1o 3 HM. JledexTs
CTPYKTYPBI B BHIE AUCIOKALXH, HMEIOIIHE OJOOHbIE Pa3MEpPhl, TAKKE HAYMHAIOT
(bopMUpOBaThCS Ha 3TOM CTaauy 0Opa30BaHUSA LIEMEHTHOI'O KaMH4.

JIns noBbILIEHKs IPOYHOCTH OETOHA Ha MAaKpOYPOBHE BBOJMIIUCEH CTAlIbHBIE BOJIOKHA-
bubpsl « MUKCApM», BBIIIOJTHEHHBIE U3 IIPOBOJIOKH AMAMETPOM | MM M JUIMHOM 54 MM C
aHKepaMu Ha KOHLAX, GJIOKMPYIOLIME Pa3BUTUE MAKPOTPEILHMH U SBIIAKOUIMECS LEHTPAMM
YCKOpeHHOr'o 00pa30BaHus KPYMHbBIX IPOYHbIX HOBOOOPA30BaHuUil B CTPYKTYpe
(pubpoberona.

- IIpuMeHeHHe KOMILIEKCHOM 106aBKU HAa OCHOBE uiacTubuuupyouiei 106aBku «/I-11» u
TEXHUYECKOTO YIIIepOAa-CaxH I103BOJIMI0 MOAUMHLUMPOBATE TeNEBYI0 HA HAHOYPOBHE
MHKPOCTPYKTYPY hubOpoberona 3a cuer OGosee OBICTPOro ¥ IOTHOIO CBA3bIBAHUA
THIPOCUIIMKATOB M TMIPOKCUAOB Kaablys, YTO 3HAYUTENBHO CHHXXAET HX PACTBOPUMOCTD H
YBEIMYMBAET CKOPOCTh HapaCTaHMs MPOYHOCTH.

MuorodyHkuoHanbHas miactuduupyomas nobaska «I-11», paspaborana 8 000
HITIT «Apcrpoitnporpecce» B cootBeTcTBuM ¢ TY 574325-004-44628610-2006. B
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cootrBercTBum ¢ TY «JI-11» copepxut cynepriactudukaTop B KoMuecTBe He Oosee 35
Mac.%, YCKOPHUTEIb TBEPACHHA U MUHEPAIbHBINA YINIOTHUTENb coCcTaBa, Mac.%; Si0, 18-30,
SO 25-35, Na,O 8-15, CaO 3-8, Cl »e 6onee 0,15, n.n.n. He 6onee 30. AncopOums yacTUL
noOaBKM Ha MIOBEPXHOCTHU 3€PEH IEMEHTA MOBBIIIAET CMaYUBAEMOCTh PACTBOPA U CHUXAET
€ro BOJONOTPEOHOCTD, YTO NPUBOJUT K YCKOPEHHOMY YBEJIHYEHHIO IIPOYHOCTH
3aTBep/eBlIero beToHa.

TOHKOU3MEIbYEHHBIN IIOPOLIOK TEXHUYECKOT'O YIJIEpOJa-CaXky C pa3MepaMu 4acCTHL HE
GoJiee 5 MKM IIpY BBEIEHHH B OETOHHYIO CMECh YBEJIMUYUBAET €€ MOJBMKHOCTD, YTO
MO3BOJIAET CHU3UTh KOJIMYECTBO BO/Ibl 3aTBOpeHHA Ha 10-15%, yMEHbIIMTH BOJAOLEMEHTHOE
OTHOIIIEHWE CMECH M TEM CAMBIM YBEJIMUUTH IPOYHOCTh HAYMHAS C PAHHUX CPOKOB
TBEPJACHHUS.

Takum 06pa3oM, KOMIUIEKCHOE BBEJICHNE B CBIPHEBYIO CMECh METAJIIMYECKUX BOJIOKOH-
¢bubp «Muxcapm», BLIITOIHEHHbIX U3 IIPOBOJIOKU AMAMETPOM 1 MM M JUIMHOM 54 MM, a
TaKXe ITPUMEHEHHE KOMILIEKCHOM 1o6aBKkH, BKIIIOYatomiel riactuuuupyomyio 106asKky
«J1-11» ¥ TEXHUYECKUH YIIIEPOA-CaXKYy, CIIOCOOCTBYET YBEIMIECHHIO TPOYHOCTH hHOpobeToHa
B PaHHHE CPOKH TBEPACHUS, HAUUHAas C 1-X CYTOK, YTO U ABJIAETCA HOBBIM TEXHMYECKUM
CBOMCTBOM 3asiBisieMon GuOpoOeTOHHOM cMECH.

PubPOGETOHHYIO CMECh TOTOBST M3 PACUETa PAcXoja MaTepuasoB Ha 1 m° cMecH, Kr:

noprnauanemenT CeGpaKoBckoro

HEMEHTHOTO 3aBoaa Mapku 400 300
necok OpioBCKOro kapeepa

Bonrorpaackod obnacti 620
uedeHs rPAHHTHEIA BRICTPOPEYEHCKOTO

Kapeepa AByx dpakumi (5-10 mm) 1 (10-20 mm)
B COOTHOIOEHWH 1:2 1230

BOZA 140

KommekcHyo 1o6aBKy, BKJIOYAOLIYI0 1acTuUkaTop «I-11» 1 TEXHUYECKHH yriIepo/i-
caxxy B cootHourenuu 1:1, B konuuectse 0,75-1,5% oT Macchl HEMEHTA NPEABAPUTEIIBHO
PACTBOPSIOT B HEOOJIBIIOM KOJIMYECTBE BOABI 3aTBOPEHUS 10 MOIYYEHHUsI OMHOPOJHOIO
pacTBOpa U PABHOMEPHO BBOJST B OETOHHYIO CMECh C OCTA/IbHOM BOJION. Y IPOUHUTEND B
Bujie pubpbr «Mukcapm» nuamerpoM 1 MM U JumHOM 54 MM B Konuvectse 1,0-2,0% ot
oObemMa cMecH BBOAAT B DETOHOCMECUTENb ITOCIIE IIPEABAPUTENLHOTO IIEPEMEIIUBAHUS
LIEMEHTA, 3aIl0JIHUTENEH, PACTBOPa KOMIUIEKCHON 106aBKH M OCTaBLUSHCA BOJBI 3aTBOPEHH.

Jlns onpeaeneHns MeXaHU4eCKUX CBOMCTB U3 PUOpoOETOHHON CMECH IPUIOTABINBAIOT
10 CTaH/IapTHOM MeTo/IMKe 00pas3ubI-KyObl pasmMepoM 15x15x15 cM, TBEpACIOIIHE B
eCTECTBEHHBIX YCIIOBHSX, U UCIILITBIBAIOT HA IPOYHOCTD IIPH CKATHUHM B paHHHE, HaYMHasi ¢ 1-
X CYTOK, CPOKM TBEPAEHUA.

J1ist SKCTIepUMEHTAJIbHOM IIPOBEPKHU 3asABJICHHON PUOPOOETOHHOM CMECH IOTOBUIIN
HECKOJBKO COCTABOB CMECEN, OTJIMYAIOLIUECS PA3IUYHBIM COAEPKAHHEM KOMIIOHEHTOB
KOMIUIEKCHOM N0OaBKM B IPOLEHTHOM COOTHOIIEHHH II0 MACCe, TPH U3 KOTOPBIX MOKA3aJIH
ONTHMAJIbHbIE PE3YJIbTATHI.

KosryecTBeHHbIE COCTaBbl KOMIUIEKCHON H00aBKH M yIpOUHHUTENSA B GubOpobeToHHOM!
CMECH IPEeCTaBJIeHb! B Ta0.1.

Tabnuna 1
CopepixaHne KOMIOHEHTOB KOMIUIEKCHOM n00aBkH, % OT Macchl [IEMEHTa

CocTaBel 3adBJIeHHON KOMIUIEKCHOH 100aBkH i 5 3

IMnactndmxarop «d-11» 0,375 0,5 0,75

Crp.: 3
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TexHuueckui yrnepof-caxa

0,375

0.5

0,75

Dubpa «Mukcapm» TuaMeTpoM | MM H
OnuHolt 54 MM, % oT o6vema cMecH

1,0

1.5

2,0

Brusinue KOMIUIEKCHOM NOGABKY U yIPOUHHUTENS B Buae Gubpel « Mukcapm» Ha pocT
NPOYHOCTH (PHOPOOETOHA B €CTECTBEHHBIX YCIOBUAX TBEPACHH IIPEACTABICHO B Tabuie 2.
Jlns onpeneneHys IPOYHOCTH Ha CHATUE U CPABHEHMUS PE3YNbTATOB UCTIBITAHUM OBLIH

M3rOTOBJIEHBI 00pasLbl PUOPOOETOHHOM CMECH I10 IPOTOTUILY (CM. TabI1.2).

Tabnuua 2
IIpenen np(fqnocru npH cxaTHu, MIla
CC::CT:BH 3asaB/eHHON (pubpobeToHHOM Bospact bubpoberca
1 cyTKH 3 cyToK 7 cyToK 28 cyTok
1 14,3 31,2 45,7 53,4
2 18,5 34,6 49.8 55,8
3 21,6 38,2 51,2 57,4
BeToHHas cMech MO AHANOTY 13,8-16,4 23,5-27,9 32,1-37,2 38,2-43.8
DubpobeToHHas cMeck M0 MPOTOTUITY 15,7 28,3 41,8 52,5

AHanu3 npeacTaBieHHbIX B TaOMMLE 2 JaHHBIX TOKAa3bIBAET, YTO BBEACHME B 3aBJICHHYIO
hubpobeTOHHYIO CMeCh METAJUIMYECKHX BOTOKOH-PUOp « MHKkcapm», a TakKe KOMILIEKCHOM
n06aBKM, BKIIIOYaKOLIeH iactuhukaTop «JI-11» U TEXHUYECKHUHA yriIepoa-caxy, Ipu
yKa3aHHbIX COOTHOIIEHHMAX BXOIAIIMX B HEE KOMIIOHEHTOB CIIOCOOCTBYET, COITIACHO
cocraBaM Nel-3, yBeJMYEHMIO IIPOYHOCTH HA CXKATUE B BO3PACTE 28 CYTOK 10 CPABHEHMIO C
aHanoroMm Ha 31-40%, a 110 CpaBHEHUIO C IPOTOTHIIOM - Ha 2-9%. [IpupocT npoyHoCTH
3agsneHHoN GpubpoberonHoit cmecu (coctaB No3) npu TBepaeHuu B Bo3pacrte 1, 3 u 7 cyrok
IO CPaBHEHMIO ¢ aHanoroM cocrasnser 31-38%, a 10 cpaBHEHUIO C IIPOTOTUIIOM - 22-37%.

VYBenuyeHue MPOYHOCTH 3a4BICHHON GUOPOOETOHHON CMECH 110 CPaBHEHHIO C
IIPOTOTHUIIOM JIOCTUIaeTCsl IPU CHIKEHUU PACcX0/ia JOPOrOCTOSIIEr0 YIPOYHUTES -
crajpHo#i npoBoiioku Ha 20% (2,0% ot obbema 3asBiieHHON GUOPOOETOHHOMH cMecu
npoTuB 2,4% - 10 NPOTOTHUITY).

Hcnonp30BaHKe CAKEBBIX OTXOJ0B (TEXHUYECKOTO YIJIEpOa) TEIIOreHEPUPYOLLUX
YCTaHOBOK ITO3BOJIMT MTOBBICUTh PEOJTOTMYECKUE CBOMCTBA CMECE! ITPU YBEITUUEHHU
POYHOCTH PrOPOOETOHOB, YIyUHIMTh IKOJIOTMYECKYI0 0OCTAHOBKY M CHU3UTh CTOMMOCTD
3a CUET MCIO0JIb30BAHUS HEYTHIM3UPOBAHHBIX OTXOLOB IIPOM3BOACTBA ¥ CHUXXKEHHUS pacxoja
CTaJIbHOM ITPOBOJIOKH.

®dopmyna nzobpereHus
®ubpobeToHHAS CMECh, BKIIIOYAIOIAs IEMEHT, 3aI10JHUTENb U YIIPOYHHUTEND - CTAJIbHYIO
MPOBOJIOKY, OTIMYAKOLIAACH TEM, YTO OHA COACPXKHUT B KAUECTBE LIEMEHTA NOPTIAHIUEMEHT
B xomuuectse 1,0-2,0% ot o6bema cMecH, CTalIbHYIO IIPOBOJIOKY «MuKcapM» aAuaMeTpom 1
MM U JUIMHOM 54 MM € aHK€paMM Ha KOHLAX U JOMIOJHUTEIbHO KOMILICKCHYIO 100aBKy B
konuyectse 0,75-1,5 Mac.% OT 1eMeHTa, COCTOSLIYIO U3 IUTacTuhHuupyouieit 106asxu «JI-
11» ¥ TEXHMUYECKOr0 yrjepoaa-caxu B MaCCOBOM COOTHOLLEHMH 1:1.
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