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1. BBenenue

MCCAQAOBaHMe OTE€4Y€CTBEHHbIMU U 3apYy--

6e>XXHBIMU YYEHBIMU CBOVCTB 6a3aAbTOBOrO
BOAOKHA, KaK apMupyiouieit Aoo6aBku, no-
KasblBaeT BHICOKYIO 3¢ $eKTUBHOCTD ero
MCTIOAB30BAHUA B L{eMEHTHBIX CUCTEMaX.
BcaeacTBue pasHOOOpa3HBIX COCTABOB lie-
MEHTHBIX CHCTEM, a TaK)Xe MPOLIEHTHOTO
COAEP>KaHUST OKCHAHBIX COCTaBAsoOLMX 6a-
3aABTOBBIX MOPOA, YCTAHOBAEHO, YTO Lie-
MEHTHBIE CCTEMbI OKa3bIBaIOT Pa3sAUYHOE
BAMSHME Ha MeXaHM4YeCKHMe Y XMMUYECKHe
CBOMCTBa 6a3aABTOBOrO BOAOKHA:: .- :-:

‘B AMTepaTypHbBIX. UCTOUHMKAX BAUSHIE
YAGABLHOV TOBEPXHOCTU 6a3aALTOBBIX BOAO-
KOH Ha MX CTOMKOCTb B CPEA€ TBEPAEIOILEro
feToHa HEAOCTATOYHO M3YYEHO Y UMeeTCs

MHOI'0 .POTUBOPEYNBHIX AAHHBIX. YcTa-
HOBAEHO, YTO CYNEPTOHKOE BOAOKHO pea-
T'MPYET C LLleMEHTHOM CPeAO KaK aKTMBHas
MUHepaAbHasA A00aBKa, C TOCAEAYIOLIUM
o6pasoBaHUeM KPUCTAAAOB MIOABYATOI!
CTPYKTYpbl, B p€3yAbTaTe Yero BO3pacTaeT
NPOYHOCTb OeToHa. OAHAKO, CMABHOLIEAOY-
HOJ1 XapaKTep CpeAbl OKa3bIBAeT BAMSIHME Ha
[POYHOCTh BOAOKHA U, B KOHEYHOM UTOTE,
Ha MPOYHOCTHbIE XaPAKTEPUCTUKU apMU-
pyemoro 6etona. [To Bonpocy MexaHusMa
pa3pylleHNs MUHEPAABHBIX BOAOKOH B Ma-
TPULIaX Ha OCHOBE NOPTAAHALIEMEHTA CY-
I[eCTBYIOT PasSAWYHBIe TOUYKM 3peHns. OAHM
aBTOpHI (BOAOKO 2009) YKa3bIBAIOT Ha XU-
MUYECKOE B3aUMOAENCTBIE MUHEPAABHOTO -
BOAOKHA C TMAPOKCMAOM KaAbLMS, KOTOPBIit
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SIBASIE€TCA OCHOBHBIM XMMMYECKUM peareH-
TOM, PaspyIUAIONUIMM €ro, a CUABHO Pa3Bu-
Tas HOBEPXHOCTh BOAOKHA Croco6CTByeT
YCKOpPEHMIO NIPOTEKAIIUX IPOLecCcoB
paspylIeHus. Apyrue (PabuHoBuY 2004)
MCCAEAOBaTeAM CUMTAIOT, YTO NMPUYUHOI

paspyu{euvm MMHepaAbeIX BOAOKOH B ne--

MEHTHBIX .CHCTEMaX ABASAETCS HE TOABKO
XUMUYECKOE, HO ¥ MEXaHUYECKOE AEHICTBIE
MPOLECCOB,: Pa3BUBAIOIIMXCS B 1[eMEHTHOM
KaMHe, B pe3yAbTaTE Ha BOAOKHAX BO3HU-
KalOT TPEeLIUHBI, CHUXAoLe IPOYHOCTD
KOMIIO3ULMOHHOrO MaTepuaAa;. YCTaHOB-
A€HO, YTO Ha ITAOMaAKaX KOHTAKTa «BOAOK-
HO-MaTpuua» IoA AeiCTBUeM AedopManumn
BO3HUKAIOT YCUAUSL, KOTOPBIE CIIOCOOCTBYIOT
00pa3oBaHNI0 MUKPOTPELIMH, TIPUBOAAINX

"B AQABbHeIIIEeM K CHIDKEHMIO paboTocnocob-:

HOCTU BOAOKHS; T.e.-Ha IpaHyLie BOAOKHA C
MaTpu1ieil BO3HUKAeT CAOI1 HOBOOOpa3oBa-

HUiT B BUAE HAPOCTOB LieMEHTHOM KOPKMU,

KOTOpas NPUBOAUT B GOABIUMHCTBE CAY-
YaeB K yMEHbILIEHUIO IIPOYHOCTY BOAOKOH ¥,
COOTBETCTBEHHO, K CHIKEHMIO IPOHHOCTH
KOMITO3UTA, .« ¢ » oo

B pesyabTaTe: q)msmxo XMMUYECKUX
IPOL{eCCOB UBMEHAETCA COCTAB BOAOKOH,
CTPYKTYpa MX NOBEPXHOCTHOI'O CAOSI, YBe-

AVYMBAIOTCA pasMephl:MMELINXCs Mo~

BEPXHOCTHBIX Ae(EKTOB — 8TU MPOLECCH,
'SABASIIOTCSL IPUYMHOM CHUXEHMSI TIPOYHO-
CTU BOAOKOH Y1 KOMIIO3UIIMI Ha X OCHOBE.
BMecTe c-TeM, peaKLuy, Ha TOBEPXHQCTH
«BOAOKHO-LIEeMEHTHas MaTpUlLja» MOTYT U
YAYYIIATh CBOVICTBA KOMITO3MTA B CAEACTBME
MOBBILIEHNS AAT€3MM :MaTPULIbI K' BOAOKHY,

MOHOAUTHOCTU CUCTEMBL U YAYHULIEHUSA YC- -

AOBMI1 COBMECTUMOCTH Harpyxeuvm BOAO-
KOH B KOMIIO3UTE." o SRTII
A ASL OLleHKU BAVSIHUS 6a3aAbTonoro BO-
AOKHA Ha CTPYKTYpY LIEMEHTHO! MaTPHULbI
OBIAM: CAEAQHEL CAEAYIONIME TIPEATIOAOXKE-
HusA: ~ 6as3aabroBas ¢ubpa, cocrosmas us
amop¢dHOIt $ha3bl AOAKHA AKTUBHO XEMOCOP-
O1IMOHHO B3aMMOAENCTBOBATD C 1[eMEHTHO
cucTeMort, ¢ 06pasoBaHueM HU3KOOCHOBHBIX
TMAPOCHUAMKATOB KaABIUUA, - © - Sy
‘MlccaepoBaHUSA 11O M3YYEHUIO-B3aMIMO-
AENCTBMS BBICOKOPa3BUTOM MOBEPXHOCTU

BOAOKOH AI0GOTO BHMAA CO LEAOYHBIMMU pac-
tBopamu NaOH, KOH, Ca(OH), o6ycaoB-
A€HBI CAO’KHBIM KOMIIAEKCOM IIPOLIECCOB,
VAYLL{MIX TTAPAAAEABHO ¥ HAKAAABIBAIOLMXCS
APYT Ha ADYTa: TMAPaTaLusi ¥ TMAPOAUS Io-
BEPXHOCTY BOAOKOH; PacCTBOpeHMeE KpeM-

-He3eMa, KaTaAuaupyemoe -uoHamm OH’;

copbuus u xemocop6uus, B peayabraTe
4€ero MOHBI KaAbLIVMSI U dAOMMHUS aACOD-
OUPYIOTCSI Ha TIOBEPXHOCTU M CBSI3BIBAIOT

“KpeMHe3eM B ' TPYAHOPAaCcTBOPUMbIE I'i-

APOCHAMKATHI M:TMAPOAAIOMMUHATH KaAb-
1M, KOTOPBIE CO3AAIOT HAa MOBEPXHOCTH
BOAOKHA ITAOTHBIN CAOit HOBooOpasoBa-
Huit; MiccaepoBanusamu (DepopxuH, Korait
2014) [T0 aHAAU3Y NTAPAMETPOB AAUTEABHOM
IIPOYHOCTY BOAOKOH $6a3aAbTOBOTO BOAOKHA
AVIaMeTPOM 6,7;:15;1; 33,45 117,0 MKM, NOA-
BeprHyThIX Bo3peicTBuio cpepabl Ca(OH),,
MMUTUPYIOLIMX LIEAOYHYIO CPEAY MOPTARHA-
LIEMEHTOB YCTAHOBAEHO; YTO HanboAee uH-
TeHcuBHOe noraoieHne CaO U3 1LeAO4YHOTo
pacTBOpa MPOUCXOAUT B NIepBbie 3-6 Mecs-
1|€B U CTENEeHb MOTrACU{eHMs BO3PACTAET MO
Mepe YBeAUUeHUs MAOLIAAN IOBEPXHOCTH
KOHTAaKTa CO LIeAOYHOI CPeAOIl. ABTOpamMu
YCTAHOBAEHO, YTO C YBEAUYEHMEM AMaMeTpa
BOAOKHA YpoBeHb noraomenus CaO eaeHu-
11€J1 IIAOLIAAV IIOBEPXHOCTY MOBBILAETCS U
MMeeT 3aTyXalolUuil XapakTep. OTOT BbIBOA,
SIBASIETCSI COMHUTEABHBIM M ONpOBEpraeTt
MPEABIAYLIMIA, TOCKOABKY MOTAOTUTEABHAA
MIAM aACOpPOLIMOHHAS CTOCOGHOCTD AI0GOTrO
IIOPMCTOTO MaTepraAa BO3PACTAET C YBEAU-
YyeHueM y,A,eAbHOI/I I‘IAOIuaAM IMTOBEPXHOCTH
MaTepuaaa: -, . S :
+-OY4eBUAHO, YTO, NIpU-OAyYeHuu Gubpo-
6€TOHOB, C MCITOAb30BaHUEM 6a32ABTOBBIX
BOAOKOH, He0OXOAVMO YUMTBHIBATh pa3Mep
U AMaMeTp BOAOKOH. C npuMeHeHueM 0a-
33ABTOBBIX BOAOKOH AVIaMETPOM 10-15 MKM,
IPOYHOCTD TIPY pacTsDKeHUM 0OpasLoB yBe-
AUYMBAETCS AO 1850-2150 MITa., B TO Bpemsa
Kak B rpyfoAUCTIEPCHOI CTPYKTYpE, C AMa-
MEeTpPOM BOAOKHA 100 MKM, IIPOYHOCTb CO-
cTaBaseT 460-220 MIla. Pspom aBTOpOB
MOKa3aHOo,:YTO KOMIIO3UTHI HA OCHOBE lie-
MEHTHBIX MaTpUL; U 6a3aAbTOBBIX BOAOKOH
MMEIOT NMepeMEHHYI0 BO BpeMeHM NPOYHOCTD
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NPY PACTSKEHNH BAOAb BOAOKOH, 3MEHe-
HJEe KOTOPOI 3aBUCUT OT KOAMYECTBA BOAO-,
KOH ¥ MX AUaMeTpa. MUHepaAbHble BOAOKHA
CPaBHUTEABHO GOADBIIMX AUAMETPOB.OT-100:
MKM, HeCMOTPs Ha 60Aee HUBKYIO npoq-“ _
HOCTb MPY Pa3PhIBE, UMEIOT MOBBUUEHHbIE.
HO TaKuie Bo-
AroKHa 06AaAaI0T GoAee BI:ICOKI/IM YPOBHEM -

3HAYEHMsT MOAYASL YPYTOCTH,

KOppOSMOHHOM YCTOVI‘{MBOCTM K- BOSAEM—

CTBUIO. CpeAbI I'MApaTMPYIOH.IeI'O I.IEMEHTa. :
MCCAEAOBS.HMH HOKaSbIBaIOT, lITO C YBEAI/I‘{e-‘ i

HUEM O6'beMHOI'O COAep)KaHM}I BOAOKOH oT

1 A03% u ymem:memm Auamerpa or 250 AO
50 MKM TIpM AAMHE 40 MM npoquocmme xa-’

PaKTEPUCTUKY [OBBILIAIOTCS Ha 26-62% 110
CPaBHEHUIO C He apMUPOBAHHBIM 6eTOHOM.
W3 ucrounuxa (Hosuuxwuii, E¢ppemoB 2010)
U3BECTHO, YTO NIPU COAEP>KaHUM BOAOKHA
B L{eMEHTHOM MaTpuue MeHee 5% HabAlo-
AQETCS TEHAEHLUS K CHVIKEHUIO TIPOYHO-
CTH, B TOXKe BpeMs 06paslibl, COAepXKauiue
7-10% BOAOKOH MMEIOT He3HAYUTEAbHYIO
npouHocTh. CHIKEHNE IPOYHOCTHU C.yBe-
AVeHMeM NPOLIEHTa ApMUPOBAHMS, ABTOPL
06BACHAIOT HEOGXOAMOCTBIO YBEAUYEHUS
BOAOLIEMEHTHOTO OTHOIIEHWS], HEpaBHOMeEp-
HBIM pacrpepeAeHieM BOAOKOH 1O 06bemy
CMecH, HEAOYTIAOTHEHMEM CMeceli HeoTpa-
00TaHHOJ TeXHOAOTHEN NTepeMelIBaHUA.
Mo muenuio aBropoB (ITeppuaos, 3ybosa
2015); UCCAEAOBAHME BAUSHUS BBICOKOAUC-
NepCHBIX BOAOKHUCTBIX HaIOAHUTeAEl Ha
MexaHuYecKue cBoiicTBa pubpobeTOHOB
C CMOAb30BaHMeM 6a3aABTOBOrO MUKPO-
apMMPYIOILEro: BOAOKHA ‘AAMHOI 12 MM U
AMAMETPOM 10 MKM, IIPMBOAUT K POCTY HO-
KasaTeAel MpoYHOCTH 06pasLioB Ha CKaTHe
1 13rub yTo o6bsACHAETCSA CllenAeHueM Oa-
3aABTOBBIX BOAOKOH € LIEMEHTHO- ITeCYaHOM
maTpuueit. OAHaKO, yBeAMYeHe PacXoAa
¢bu6pBI NPUBOAUT K ee KOMKOBAHMIO, CHU-
JKeHUIO NMPOYHOCTHBIX Moxasareaeit. [To
AQHHBIM Pe3YAbTATOB MCIBITAHUI ONTH-

MaAbHBIM: IBASIETCA cOoCTaB pubpobeToHa

¢ KoHUeHTpaLueit 6a3aAbTOBOM GUOPHI
1,4 Xr/m3. OTCI0AQ MOXKHO CAEAATH BHIBOA,
YTO ONTUMAAbHAS KOHLeHTpauus.Guops
MOKET ONPEAEAATHCS U OCTABATHLCS - TIOCTO-
SIHHOM, HO CTelleHb AUCIIEPCHOCTH BOAOKOH

[ 4)M6pb1 MOKeT BaprPOBaTbCﬂ, B 3aBMCUMO-

CTM OT MPOYHOCTHBIX l'IOKasaTeAeI/I.
C aTOM TOYKU 3pECHNUA 0C060€ 3Haqeﬂme
YAeAﬂeTCH TEXHOAOTUU l'IpMI'OTOBAeHI/IH

,<1)M6p06eTOHOB MSBECTHO, YTO HEpaBHO-
‘MepHoe pacnpeAeAeHMe BOAOKOH [0 BCEMY.
: 061>eMy L[eMEHTHO MAaTPUL{bI ABASIETCS OA-

HOJ 3 OCHOBHBIX POGAEM B TEXHOAOTUM
HpI/II‘OTOBAeHI/IM ¢M6p06eTOHOB, IIOCKOAbe
Ha CTaAUU nepeMemuBaHml HPOUCXOAUT
apMupoBanue 6eTOHOB BOAOKHaMN. Briao
MPEAAOXKEHO CHU3UTH BO3MOXHOCTb KOM=
KOBaHMsl BOAOKHA 32 CUET MOCTENeHHOI

‘sarpysxm BOAOKHaA B CMeCI/lTeAb I/ICI'IOAb_SO-

BaHMe CMecCeil ¢ BBICOKOIT TOABUKHOCTBIO
C IpUMEHEHNEM NMAACTUPUKATOPOB, CHU-
XKAIOINX nonbxmem{ylo Bvonorpeﬁﬂocrb
(3y6oBa 2014).: A Lt
Takum 06pa30M, aHaAmsupyﬂ AQHHbIE AU-
TepaTyPHBIX UCTOYHUKOB,; MOXHO CAEAATH
CAeAYIOIJ.U/Ie BBIBOADI: :
¢ ' O4eBMAHO, YTO npmmeﬂe}me 6a-
3aAbBTOBOTO BOAOKHA B KauecTBe ap-
MMPYIOI[Ero MaTepuaAa ABASIETCS
BBICOKOD(PEKTUBHBIM C.TOUKM 3pe-
HUSI MPOYHOCTHBIX U SKOHOMUYECKMX
. COOOPAKEHMI; ~ . - i
.+ MMEITCs IIpOTMBOpe‘IMBbIe AQHHBIE
- 0 MeXaHUu3Me XUMUYECKOTO U XeEMO-
COpOLMOHHOro B3aMMOAENCTBUA Oa-
33ABTOBOro: BOAOKHA ¥ I[eMEHTHOM
CHCTEMBI, TOCKOABKY HE YUUTHIBAETCS
BO3MO>XKHOCTD YYaCTH:A B XMMUYECKOM
‘B3aMIMOAEICTBUM APYTYX KOMIIO3H-
LMOHHBIX COCTABASIONIMX, TAKMX KaK
CyAbQaT-MOHBI, KOTOPBIE ABASIOTCS
00s513aTEeABHBIM KOMIOHEHTOM B CO-
' CTaBe OPTAAHALIEMEHTA;
+ . YYMTHIBas HaAN4Me B COCTaBe 6a-
~.3aAbTOBOI GPUOPHI HUBKOOCHOBHBIX
OKCHAOB, He ICKAIOUEHO UX yJacTue
. !KaK B XeMOCOpPOL{MOHHBIX Npolieccax,
TaK U B mponeccax cl)opMMpoBaHmI
: HOBooﬁpasoBava, ‘
¢ HEAOCTAaTOYHO U3YYeHBI aAcopﬁuuou-
" Hble CBOICTBa 0232ABTOBOIO BOAOKHA,
.- KOTOpBIE 3aBUCAT OT CTPYKTYPHI 0P,

MX BEAMYMHBI, PaCIIPEACAEHUSI O pa3-

Mepam, HGOGXOAMMO y4ecThb TO, YTO
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aACcopOIMOHHAs CIIOCOGHOCTh MaTe-
puaAa 3aBUCUT OT MUKPOIIOPOBOI
‘ CprKTypm BOAOKHa. :

s “HEAOCTAaTOYHO U3YYEHO BAUSHUE CO-
OTHOUIEHUS AMAMETPOB BOAOKOH
‘6a3aAbTOBOI GUOPH U UX 00BEM-

" 'HOTO COACPXKAHNU B apMMpyebex
MaTrepuaAax. S
o "HeobOXOAUMMa paAbHelfllas paspa-
-+ :60TKa TEXHOAOTMI1 MOAyHUEeHUs dU-
" OpO0ETOHOB AAS' AOCTIKEHUA DoAee
- paBHOMEPHOrO paCHpeAeAeHMH apMu-
% pymmmx BOAOKOH. =« /i

2 MeTOAbI UCNbITaHUI .
YyuTbiBas yKasaHHble IPOOAEMBI, B- Bpecr-
CKOM rOCYAQPCTBEHHOM TEXHUYECKOM YHH-
BepcuTeTe Ha Kadeape TexHoaornu GeroHa
Y CTPOMTEABHBIX MaTePNAAOB, OBIAA TIPEA-
NPUHSATA MOMbBITKA-TIOAYYEHUS 6ETOHOB,
apMupyeMbIx 6azaabToBOI PUOPOIL, IpeA-
BapUTeABHO 06paboTaHHOI KOAAOMAHBIM
TMADOKCHAOM aAXOMMHMUS, MOAYYEHHBIM
BAEKTPOXMMHUYECKUM Criocobom.
*"Haum mpeAnoAOKeHUs] OCHOBBIBAIOTCS Ha
TOM, uTO HpMbpa, 06paboTaHHasK TAKMM pac-
TBOPOM, OYAET MOTrAOILATH MOBEPXHOCTDHIO
arperarst Koasonpnoro Al(OH)3 o6pasys
. «3aLMTHBIN» CAOM, CIIOCOOHBIN pearupoBarb
C MMHEpPAAaMM MOPTAAHALIEMEHTHOTO KAMH-
Kepa IM0-MeXaHN3My TMAPATaliuy aAIOMUHA-
TOB KaAbLMsA 6e3 o6pasoBanms Ca(OH)z: -
~.»3 Ca0O x ALLO3 + 6H,O — -+

i—» 3 CaOx ALO, x-6H,0 + 867 Ax/r
" :JToseimeHue copepxanus 3 CaO-x Al203
6e3 yyacTus TUICa BHI3bIBAET. npm‘exalme
peaxuuu THIA: .

"3 CaO x ALO, + Ca(OH) + 18H 00—
= 4Ca0x ALO, x 19H,0 -

:B pesyAbTaTe 9TOJ peaKuuu 06pa3ylo'rc;1
TeAU TMAPOAAIOMMHATOB KaAbLMsL, CHOCO6-
Hble 3aMOAHUTD- nopom;xe npocrpancma

¢ubpeL. o T

-KpoMe Toro, B KauecTBe:pacTBopa 3a-’

TBOPEHUS OBIA- UCMOAB30BaH KOAAOMAHBII
IMAPOKCHA AAIOMUHMUSA, CHOCOOHBIN B3aK-
.MOAEICTBOBATh C FUIICOM, cerpmamnmcn
B COCTaBe nopTAaHuemenTa.

r

IMpu B3auMOAEICTBUM C TUIICOM TpeX-
KaAbLiUEBDII AAIOMMHAT 06pa3yeT STTPUH-
TUT TIO PeaKLuu:

~ 3Ca0 x ALO, x6HO+3(CaSO %
%.2H,0) x-(19-20)H,0 —

~—>»3Ca0 x ALO; x 3CaSO, x (31-32)H,0..

[To HameMy -MHEHUIO, OH CrlocobeH oKa-
3aTh BAMSIHME Ha TOHKOAMCIIEPCHOE BO-
AOKHO 6azaAabTOBOM GUOpHI, co3paBas
AOTIOAHMTEABHbIE HANPSDKEHMs B TIOPOBOM
IIPOCTPAHCTBE MMKpO(l)MprI, TEM CaMbIM
paspyiuas ee, oy :

- TTOCKOABKY KOAAOMAHBIN TUAPOKCUA
AAIOMUHMSI HAXOAUTCS, B BbICOKOAKTUBHOIA
¢dbopMe u sABAsIeTCS pacTBOPOM 3aTBoOpe-
HMsI TOSIBASIETCST BOIPOC O criocobe BBeAe-
HUST MMHEPAABHOIO BSKYLIEro BellecTBa.
ITpepBapureAbHo obpaboranHas ¢pubpa
pPaBHOMEPHO paclipepeAeHa BO BCeM 00b-
eMe pacTBOpa 1 NPy paBHOMEPHOI noaaue

-IIOPTAAHALIEMEHTA B paCTBOP, IPOUCXOAUT

€ro pacnpepeAeHue, a Takxe 60oaee MHTeH-
CHBHO€ paCTBOpPEHMe 3epeH MOPTAaHALle-
MEHTa B MPOCTPAHCTBE MEXAY BOAOKHaAMU
¢$uOpBHI, YTO IPENATCTBYET ee KOMKOBAHUIO
¥ B KOHEYHOM UTOTE CNOCOOCTBYeT yBeAM-
YEHUIO IPOYHOCTHU OeToHa.

.OCHOBHBIM KOHTPOAUPYEMBIM IapaMe-
TPOM HAMPATaoLIero L[eMeHTa IBASIAACH
BeAMUYMHA caMoHampsxXeHus :(Lfemenm
HanpAazawwuii 2002). AAg onpeseseHus
OCHOBHBIX NOKa3aTeAell HampsAramolyero
1[leMeHTa CYIeCTBYIOT METOABI M 060pyAO-

-BaHMe MoApo6HO onucaHHbie B CTB 1335

(Llemenm Hanpazawowuil 2002): Aas onpe-
A€AEHUS MPOYHOCTH Ha PaCTSKeHNe Npu
nsrnbe ¥ NpOYHOCTH:HA: CXKATHE UCTIOAD-
30BaAM TMAP2BAMYECKHUI NIPECC MapKH C
CONTROLS AUTOMAX, AaHHBIIT Ipecc
ABASIETCS YHUBEPCAABHBIM A2GOPaTOPHbIM
IIPECCOM, TO3BOASIIOIIMM IPOBOAUTD UCTIbI-
TAHUSA B YCAOBUSIX KOHTPOASI CKOPOCTH CKa-
TS ¥ U3ruba, a TaKoKe Harpysku Ha obpaseil.
~KOHTpOADbHbIE M3MEPEHUS CBSA3AHHBIX
AedopMauuit onbITHBIX 00pa3LOB NPOU3-

.BOAMAMAASL HATIPATAIOUIETO- IEMEHTA B BO3-

pacte 1,3,7,14,21,28 CYTOK B:.COOTBETCTBUM C
YKasaHUAMHW -HOPMAaTUBHBIX AOKYMEHTOB. .

- P
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Pucynox 1 - BasaarroBas ¢puépa

Ta6Auua 1 - 3HaYeHUsa BeAM‘lMHbl CaMOHaI‘lpﬂ)KeHI/I}l HaNpATAKLIEro neMeHTa

Cepus 06pa3uon . Camouanpmxeﬂne, Ml'Ia B
‘ (B Boapacre 28 CYTOK)
Cepual 5.2
Cepus I1 6
Cepus III 6,1
- Cepus IV 5

VicnerTraHusam HOABepI‘aAM caeAylouue
obpasipr: .

o Cepus I — obpasubl U3 eMeHTHOI1
cMecy; :

+ . Cepus II — o6pasipl U3 {eMEHTHOI!
cMecH, apMUpOBaHHble 6a3aAbTOBOI
¢bubpoiy; '

o Cepus lII ~ obpasust U3 LeMeHTHOI
cMecH, apMUpoBaHHble 6a3aABTOBO
$ubpoi, 3aTBOPEHHOI KOAAOUAHBIM
PacTBOPOM TMAPOKCHAR AAIOMUHUS;

o Cepus IV oﬁpaaum U3 LieMEeHTHOI
cMecH, apMUPOBaHHBIE 6a3aABTOBOIX
$ubpoit, usmeAbueHHO B MeAbHMIIE
1 3aTBOPEHHOI KOAAOMAHBIM PacTBO-
POM TMAPOKCHMAA AAIOMMHUA.

AAst HATASIAHOTO NPEACTABAEHUSI IIPOTEKA-
HUS TIpOLiecca poCTa BEAUYMHBI CaMOHAIIPsI-
KEHMS OIBITHBIX 06Pa31L{OB YeThIpeX cepuit
Ha NPOTSDKEHMU 28 CYTOK, OBIAU OCTPOEHBI

rpaduyeckue 3aBUCUMOCTH, l'IpeACTaBAeH- -

Hble Ha PUCYHKe 2.

_ 55

KoneuHbie 3Ha4YEeHsI BEAUYMHBI CaMO-
HanpsDKeHus cepuit 06pa3loB 13 Hanps-

_ramioufero l{eMeHTa.B BO3pacTe 28 CyTOK

IIPEACTABAEHBI B TabAuLe 1.

Ha ocHOBaHUY MOAYHYEHHBIX AAHHBIX GbIA
NIPOBEAEH CPABHMTEABHBI aHAAU3 00pa3-
L|OB BCeX cepuil. SHAYeHUs BEAMYMHBI ca-
MOHANPpsDKeHUs 06pasLiOB apMUPOBAHHbBIX
6asaabpTOBOM Pubpoit (cepus II, III, 1v)
TPEBHINIAIOT 3HaYeHNs1 06pas1(oB, He apmu-
POBaHHBIX 6a3aABTOBOM clmﬁpom (cepml I).

OnpeAeAeHne IPOYHOCTM Ha CXKAaTHE M
pacTshkeHue npu usrube 1eMeHTHbIX pac-
TBopoB cepuir’], I, III, IV BBIMOAHAAM B BO3-
pacre 3,7,14 ¥ 28 CyTOK. :
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E g i V. 64
g ..’5-
B
A‘ B :g 2-
; : U t’._l.
i S 1 3.0 7 4 21 "8
! —#—Ccpml 04 e ] L1 25 L35 S 4500 52
| Cepra L |7 06 S8 08 427 A 6
o Copua | o0 ) T8 PU2 42 52 61
Cepua IV 0513 D3 ‘38 747 55 -
A ¢ Bospact 06pasmst* ; B

R

Pucysox 2 — I'paduk pasBuTusa caMOHANPsHKEHNA RO BpEMEHM .

3. Pesynbrathl

Pe3YAbTaTbl MCIBITaHMI l'IpeACTaBAeHbI B
BMAe TMCTOIPaMM Ha PUCYHKaAX 3,4. 3Have-
HUA IPOYHOCTY Ha CXKaTHe Y Ha pacTshKeHne

Ta6auna 2 —[IpoyHOCTHEIE XaPAKTEPUCTHKYU HANIPATAIOILETO LIEMEHTA

npu usrube 06pasLOB U3 HATPATAIOLIETO Lie-
MeHTa B BO3pacre 28 cy'rox NPEACTaBAEHDI B
Tabaute 2.

CpeaHss MPOYHOCTD HA PACTsDKEHHE

_CpeaHsist npodHOCTD Ha cxarue, MITa

. Cepus obpaswos - npu uarnbe, MITa (B pospacre 28 CYTOK) (B Bo3pacre 28 cy'rox)
Cepus 1 : 8,06 57,3
+CepusaIl-; . . L 10,42 . 60,62 -
(Cepusalll - . . L 879 60,48
JCepualV. 0 L 782 64,04_

-
o

w
-3

'y

»
e .

CPeONAR APOYHOCT HY
ewamue, Mia

- @

.3 7 . o1
"Boapocm o6pasuos, cymiu

- Cepun )
- Ceprall

| W Cepuain

M Cepua IV

e 12
.0 10
\ o
¢
E 3
) § S s
§. g8 g‘. » Cepnl -
¥5
! :vm ® Cepra ll
E ¥ 24 » Cepus I
. g -
§ § o ® Cepun v
e 0 3 7 14 28 B
- Bospacm oBpasycs, cymku

Pucyhnox 3 — IlpounocTHbIe
XapaKTepUCTUKY ONBITHBIX
06pasioB Ha pacTsiKeHue pu
nsrube

Pucynok 4 — Ilpo4HOCTHBIE XapaKTEPUCTUKU
ONBITHBIX 00Pa3L0B HA CKATHE
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4. BoiBogbt - - .

IpouHocTh Ha pacTspKeHue npy uarube y
06pasioB ¢ 6azaabTOBOIT PUbpPOIL, 06pabo-
TaHHOI KOAAOUAHBIM PaCTBOPOM T'MAPOK-
CHAQ AAIOMMHMSI PABHOMEPHO BO3pacTaeT
MOKA3bIBAIOT CaMbi€ BHICOKME pesyAbTa'rm Ha
TPOTSKEHUU 28 CYTOK TBEPAEHUSL. -

TMpounocTs Ha pacTskenue mpu usrube
06pasioB c usMeAbdeHHON PubPOIT uMeeT
HECKOAbKO MeHbIIMe 3HaYeHUs, OAHAKO, B
TepyoA TBEPAEHHU C 7 TIO 14 CYTKM Pe3KO
yBeAMUMBaeTCsl HA6Op MPOYHOCTH Ha U3-

ru6 Ha 19%, B'TO BpeMs KaK NPOYHOCTH 00~

pasuoB c 6asaabToBoi $pUOPOI BozpacTaer
TOABKO Ha 11%.

B TO 3Xe BpeMs CaMyI0 BBICOKYIO NPOY-
HOCTb Ha CKaTue MOKa3biBaloT 06pasisl ¢
M3MeAbYEeHHOI 6a3aAbTOBO Gubpoit. Takoit

PE3YABTaT MOATBEPXKAAET YYaCTHE U3MEAD-

yeHHO# 6asaAbTOBOI GUOPH! B nponeccax
CTPYKTypOoOOpa3oBaHMs1 LIeMEHTHOTO KaMHS
M TMOATBEpXAaeT ee MoAuduLMpyIOUNE
cBoiicTBa. OpHaKo, uaMeAbueHue Gpubps
CHIKAeT ee apMUPYIOLL1e IIOKa3aTeAN.
YuacTre KoaAOMAHOrO pacTBopa. Mccae-
AOBaHMe TOKasaAu, 4TO npu obpaborke
6asaabTOBOI (1>v16pm pacmopom KOAAOUA-

HOro I‘I/IAPOKCI/IAa AAIOMUHMA IIpO‘lHOCTHhIe :

noxasareAu o6pasioB 3a 28 CyTOK TBep-
AEHVSI BO3PaCTAIOT Ha 33% OTHOCUTEABHO
KOHTPOABHOL cepuu o6pasLoB. YBeaunue-
HMeE NIPOYHOCTH 06pasLOB Ha U3rUO MOXKHO
0OBACHUTD OAHOBpEMEHHBIM BAUSHUEM
KSAAOMAHOTO TUAPOKCHAA AAIOMUHMS HA
. Xemocop6umoHHbIe pouecchl 6a3aABTOBOTO
BOAOKHA U Ha YyCKOpeHMe TPOLEeCcCcoB pac-
TBOPEHMS ¥ XMMUYECKOTO B3aMOAEICTBUSA
MMHEPaAOB OPTAAHALIEMEHTHOTO KAMHKepa
C KOAAOMAHBIM TMAPOKCHAOM aAIOMUHUA.
KpoMme TOro, TMAPOKCHA KaAbLMS, ABASIO-
L{UACS OCHOBHBIM XMMUYECKUM PEAreHTOM
paspymaomum 6a3aAbTOBOE BOAOKHO Oy-
A€T YYaCTBOBATb B IIpoLeccax 06pasoBaHus
AAIOMOCHAMKATOB 10 MEXaHU3MY: ‘
3 CaO x ALO, + Ca(OH), + 18H,0 —»
— 4CaOx‘ALO; x 19H,0

A yyacTue MeTaKaOAMHa U rurnca B Ipo-
LeCCaX CTPYKTYPOOOpasoBaHus 1leMeHT-
HOT0 KaMHS-MOXeT MPOUCXOAUTH He Ha

MOBEPXHOCTH 6a3aABTOBOr0 BOAOKHA, a Ha
MOBEPXHOCTY arperaTroB KOAAOMAHOTO -
APOKCHAR AaAIOMUHMA aAcop6uposam-[oro
6a3aabToBOIt PubpoOI
3 CaO x ALO, x6HO+3(CaSO X
% 2H,0) x (19-20)H,0 —»

— 3Ca0 x AL,O, x 3CaSO, x (31-32)H,0.

Mo HamweMy MHEHMIO TaKue NPOLECCHl
NMPUBOAAT K GpOpMUPOBaHNI0 HoAee NpoY-
HOV CTPYKTYPbl LIEMEHTHOTO KaMHA U Ge-
TOHA B LIGAOM. :
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Applications of basalt fibre in Portland cement systems

Abstract :

While studying the research sources, the authors of the article investigated a number of issues concerning the
physicochemical processes taking place in the Portland cement system with the addition of basalt fibre. A series of
experiments was conducted to study the properties of basalt fibre treated with colloidal aluminium hydroxide, the
technology of. |nject|on flbre into the concrete mixture was proposed and an analysns of the results of the experi-
ment was presented ‘ R .

Keywords S
straining cement, basaltflbre collordalsolutron physrcochemrcal processes chemlsorptlon, Portland cement
system- . A

Zastosowania wiékna bazaltowego w cementach portlandzkich

: ‘Streszczeme

W badaniach zrodet literatury przedmlotu autorzy artykutu u;awnlll szereg kontrowersyjnych zagadmen zwigzanych
2-procesami fizykochemicznymi zachodzacymi w systemie cementu portlandzkiego z dodatkiem wiékna bazalto-
wego. W zwigzku z tym przeprowadzono serig eksperymentéw. w celu zbadania wlasciwosci widkna bazaltowego

potraktowanego koloidalnym wodorotlenkiem glinu. Zaproponowano technologie wprowadzama wldkna bazalto-
wego do mleszankl betonowej i przedstawuono anallze wynikéw eksperymentalnych. :

Slowa kluczowe o :
cementowanie, wiékno bazaltowe, oztwérkoloudalny, procesy flzykochemlczne, chemlsorpqa cement portlandzkl
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