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PEMOHTHBIE BETOHBI C JIOBABKOM W3 BTOPUYHBIX ITPOJIYKTOB
MMPOU3BOACTBA MUHEPAJIBHBIX MACEJI

B.A.TPEYYXHH
(Benopycckuii nayuonanvhlii mexuuueckuil ynueepcumem, Munck)

Ilpedcmasnena mexnonozus noayyeHus 006asKu U3 8MOPULHLIX NPOOYKIMO8 NPOU3B00CMBA MUHEPATIbHBIX
Macen u 86edeHuUs e€ 8 cOCMasbl peMOHMHbIX bemoHos. Paccmampueaemcs enusnue Ho801 MUHepaibHOU 00046~
KU Ha U3UKO-MeXaHUYecKue CE0UCMBA YeMEeHMHO20 KamMus u pemoumublx bemonos. Ha ocnose pesynomamos
NPOBEOEHHBIX UCCIe008AHUIL COCTAH 8bIBOO, UMO NONYYEHHASA U3 MOPUYHBIX NPOOYKMOE8 NPOU3800Cm8d MuHe-
PATbHLIX Macen 000a8Ka CHudxcaem 8000N02N0uieHUe, NObluiaen 8000HEeNPOHUYAEMOCb U NPOYHOCTb ClYenile-
HUSL PEMOHMHBIX OEMOHO8 ¢ DEMOHHOU NOBEPXHOCMbBIO; NPUMEHEHUE PEMOHIMHBIX DEemoH08 ¢ Mmakol 006asKol
NO3601UM NOGLICUMb KAYECHB0 PEMOHMA MOCHIO8 U NHYMENPO80008.

BBenenne. B nepuos SKCIUTyaTaluy MpoOE3Ky0 4acTh MOCTOB H ITyTEIPOBOIOB 00Pa0aTHIBAIOT COCTaBa-
MU MPOTHBOTOJONEIHBIX MaTepuaoB. [Ipy HapylIeHHH THAPOHM3OJISALUN OHH BBI3BIBAIOT KOPPO3UIO OCTOHA U
apMaTypsl KOHCTPYKIHA. [ moamepkaHusg UX TEXHHYECKOTO COCTOSHHS HEOOXOTMMO CBOEBpPEMEHHOE IPOBE-
JICHHE PEMOHTHO-BOCCTAHOBHUTEILHBIX padoT, TpeOyrollee 3HAYUTEIBHBIX MaTCPUANLHBIX 3aTPAT.

[Ipencrapnennas paboTa HampapicHa Ha pa3pabOTKy HEIOPOTHX COCTABOB PEMOHTHBIX OCTOHOB, IOBHI-
IIAIONTIX KAYECTBO PEMOHTA MOCTOB H ITyTEIPOBO/IOB.

Ha nedrenepepadarpBaromux NpeInpusITUSX IS OUUCTKH Maciia IPUMEHSIOT GUIIBTPHI 13 OeHTOHMTA. B pe-
3yneTare oopasyercst orpaborannast mmna (OI') — BropuuHBIi MPOAYKT IMPOM3BOACTBA MUHEPAIbHBIX Maces. Eé 3a-
nachl B paiione HoBormosorkoro HedTenepepabaThiBarOMIEro MPEANPHITHS cocTaBisoT 6onee 3,0Twic. ToHH [1].
Panee, B paborax [2—4] HaMu ONyOJIMKOBAHBI PE3YNILTAThl MCCIEIOBAHMI €€ CBOMCTB. YCTAaHOBIEHO, YTO TaKas
minHa cocTouT u3 OentonuTa (55 + 5 %)u opranundeckoit maccel —OM (45 = 5 %).

OcHoBHbIE TeopeTHYeCKHe MOJ0:KkeHMs1. [Ipn 3aTBOPEHNHU BOOIT IEMEHTHBIC 3€pHA YaCTHIHO arperu-
PYIOTCS, B pe3ylbTaTe B 3aTBEP/CBIIEM IIEMECHTHOM KaMHE OCTAIOTCS IIEeMEHTHBIC 3¢pHA, HE BCTYIHBIIHE B pPeak-
uuto. [Ipu BBeIeHHH B [IEMEHT J00aBKU M3 BTOPUYHBIX MPOAYKTOB MPOU3BOJCTBA MUHEPAILHBIX Mace (raee —
nobaska OI') opranuueckast Mmacca, aJcopOHpyeTCs Ha MOBEPXHOCTH LIEMEHTHBIX 3€PEH B BUJIE THAPOGOOHBIX ILIe-
HOK W TIPETISATCTBYET WX KOMKOBAHHUIO MPH 3aTBOpEHUH Boaou [5]. THApohoGHBIE MICHKH 3aMEIIISIOT CKOPOCTh
Ha0Opa MPOYHOCTH HA HAYAITLHOM dTane. OHaKo Oarofaps UX cCeT4aToOMy CTPOCHHIO BOJA 3aTBOPCHHUS MPOHHUKACT
K IIEMEHTHBIM 3€pHaM, U HA0OP MPOYHOCTH PABHOMEPHO MPOUCXOUT MO BCEMY 00bEMY IIEMEHTHOU CHCTEMBI [6].

IIpu oOpazoBaHNK IEMEHTHOTO KaMHS OpPTaHMYECKas Macca aacopOMpyeTcsl Ha CTEHKAX IMOp W KalnyuIs-
POB, TPEMATCTBYS MPOHUKAHUIO KOPPO3HOHHO-aKTHBHOTO pactBopa [7; 8]. YacTuibl GEHTOHUTA YMEHBIIAIOT
pa3Mephl KaMUISPHBIX [TOP M CHMYKAKOT KOJIMYCCTBO OTKPBITHIX IMOp. [Ipu BBeNCHHHM OCHTOHUTA B IEMEHTHOM
KaMHe 00pa3yroTCs TOTIOHATEIIbHBIC KOAryISIIHOHHBIC KOHTAKTHI [9].

B uccnemoanmsx ucrmosb3oBanbl:. neMmeHt I 500 JJO-u, OAO «KpacHOCEIbCKCTPORMATEPUATIBI»,
MECOK MPHUPOTHOrO Kapbepa UepKacchl BRICIIETO Kilacca ¢ MOIyJaeM KpynHocTH 2,46;11e0eHb U3 TUIOTHBIX TOp-
HBIX Topox ¢pakuuu 5...10Mm npomssoactea PYIIIT «I'panuT» r.1. MUKaIIEBUYH; BOIA BOAOIPOBOIHAS.

CocTaBbl PEMOHTHBIX OETOHHBIX CMeCei TPUBEICHbI B Tabnwmie 1.

Tabnuma 1
CocTaBbl pPEMOHTHBIX OCTOHOB
CocraBbl OETOHHBIX CMECEH, kr/m® BojioieMenTHoe
E€MEHT MEeCOK cOeHb nobaska O, oTroLeme
! B % 1o Macce OT LIEMEHTa (B/1I)
410 680 1150 0,2...0,4 0,4...0,5
500 1500 — 0,2...0,4 0,4

IIpu u3rorosjeHun J1abopatopHsIx 00pasios no0asky OI' BBoamim B nieMent (marent BY 11645) [10]c
ucnons3oBanueM mewankud (500...100006/mun). OnHako OpH MPOM3BOACTBEHHBIX HCIBITAHUSIX OTACIbHBIC
koMkH 100aBku OI, IOKpEITBIE CIIOEM LIEMEHTA, JTOJITO He TepeMeNlTuBaINCh. B CBsA3M ¢ 3TuM ObLT pa3paboTaH,
JKCIIEPUMEHTAIILHO OMPOOOBAaH U 3allaTeHTOBAH HOBBIM CHOCOO MPUTOTOBJICHHS PEMOHTHOW OSTOHHON CMECcH C
BBesieHueM nobasku Ol B 1Ba dTama.

Ha nepeom smane, B ycIoBUsIX HHTEHCHBHOTO HMPUHYAUTEIHHOTO MEPEMELIMBAHMS, MOIYYaId MOPOIIKO-
o6pasublit ruapodoousiii koHuenTpar (IIIK) — cmecs nobasku OI' u nemenTa. Ha Bropom sramne II'K BBoamIH
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B cocTaB peMOHTHOro OetoHa (marent BY 18440) [11]. Haubonee ontumansHbiM nipu nonyuenuu [IT'K sBnsercs
Beenenue nodasku Ol B konmnuectBe 75...100 Y%0T Macchl eMeHTa.

[Momyuerne III'K mo3BonMIO 3HAYUTEIBHO CHHU3HUTH 3aTpaThl YHEPTHH Ha BBereHne nobasku OI' B pe-
MOHTHbBIE OeToHBl. Hampumep, npu BBenenuun 2,0 % nobasku OI' B 410 kr neMeHTa, nepeMemuBaT 8,2 Kkr
nmo6aBku OI' u 8,2...10,9%r nemenra.

Cymmapnas macca I1I'K cocrasnster 16,4...19,1kr. IIpu BBenennn qo6asku OI' cpasy B HieMeHT (HanpH-
Mep, ipu coctase 6etonHo# cmecu 11 : IT : I = 410 : 650 : 1150)epememnmBars HeoOxoaumo 410Kr meMeHTa 1
8,2 kr no6aBku. CymMmmMapHas Macca MepeMeIInBacMbIX 10 BTOPOMY CIIOCO0y KOMIIOHEHTOB Oojice ueM B 22 pasa
TIPEBHIIIIAET Maccy MepeMeInBaeMbIX 1o epBoMy crocoly. Llement, Bxonsamuii B coctas [II'K, npu BBeneHnn
YYUTHIBaeTCs B 00IIIei Macce.

MeTonoM 3J1eKTPOHHONH MUKPOCKOIIHH IIPOBEICHO BH3YaJIbHOE U3Y4YEHHE CTPYKTYPHI LIEMEHTHOTO KaMHS
(K. = 0,25)6e3 mobasku u ¢ mobaskoit OT (puc. 1,a u 1, 6).

1% e 8 £ 3 M
SEM HV: 20.00 kv WD: 9.7453 mm VEGAW TESCAN WD: 8.9140 mm . VEGAW TESCAN
View field: 915.9 ym Det: SE Detector 200 pym s View field: 914.3 ym  Det: SE Detector 200 pm 7
SEM MAG: 217 % Date(m/dAy): 04712113 n SEMMAG: 217 x Date(m/dy): 04/15/13 u

a) 0)

Puc. 1.3neKTpOHHO-MUKPOCKOITMYECKHE CHUMKH [IEMEHTHOTO KaMHsl (yBenudeHue xX217):
a —obpaszern 6e3 nobasku; 6 —obpaser ¢ 4 % nodasku O

LlemenTHbIN KaMeHb 0e3 pobaBku Ol MMeeT KpynHbIE MOPBI U KaITMILIAPHI, KOTOPbIE OCOOEHHO XOPOLIO
BHUIHBI Ha pUCYHKE 1, ¢ B BHIe TEMHBIX OBaJbHBEIX IATeH. CTPYKTypa eMEeHTHOTO KaMHs ¢ nobaskoit OI' pas-
HOMEpHAs ¢ MEIKHMH MOPaMH, pasMepbl KOTOPBIX HE MPEBBIMAOT 5 MKM (cM. puc. 1, 6). BricokoaucmepcHbie
YyacTHIbl OCHTOHUTA Pa3sMEPOM 5 MKM M MEHee 3aHHMaloT CBOOOHOE MECTO BOKPYT Oojiee KpYyIHBIX 3EpEH Le-
menTa (pasmepom 10...15mrm).

Ha 2-e cyTKu NpOYHOCTH [IEeMEHTHOTO KaMHs ¢ gobaBkoii OI" B konnuectse Oonee 1,0 Younxe, uem y 00-
pastoB 0e3 Hee, a B Bo3pacte cBbiie 28-Mu cyTok neMmeHTHbIH kamenb ¢ 0,2...1,0 %no6aku OI' umeeT npoy-
HocTh Ha 10...11 %BeImie. IT0 MOXKHO O0BSICHUTH 00PAa30BaHUEM OMOIHUTEIHHBIX KOATYIISIIIMOHHBIX KOHTAK-
TOB W YIUIOTHeHHEM cTpykTypsl. [Ipu BBenenun 2,0 % n06aBku OI' MpoYHOCTH LIEMEHTHOTO KaMHSI COMOCTAaBH-
Ma, a mpu yBedamdeHun konuuectBa nobasku O mo 4,0 %npoyHocTh HUXKE, YeM y 00pas3ioB 0e3 1o0aBku Ha
BCEX CpoKax TBepaeHus (puc. 2).

Ha naganpHOM 3Tame ckopocTs Habopa MpoYHOCTH 00pasnoB ¢ godaBkoit Ol HiDke, yeM y 00pa3noB 6e3
Jo6asku (cM. puc. 2). 9To 00BIACHASTCS TEM, YTO B 3TO BPEMsi BOJa 3aTBOPCHHSI PABHOMEPHO PACTIPEACIIAECTCS IO
BCEMY 00beMy LIEMEHTHOTro Tecta. OTHOBPEMEHHO UAET (QriIbTpalys MOJIEKYJI BOAbI Yepe3 ruapodoOHbIe IIeH-
KM K LEMEHTHBIM 3€pHaM, IPOUCXOIUT UX HaOyXaHUe M pacKpbiTHe TUAPOoPOOHBIX ruieHOK. [Tocne packpbiTus,
Onaroaapsi CHIYKCHHUIO arperalny MPOUCXOINT HHTEHCUBHbBIN HA0OP TPOYHOCTH.

Jo6aeka OI', BBomumast B konmuecte 0,2...4,0 %0T Macchl IeMEHTA, MOBBIIIACT MPOYHOCTD CICTUICHHS
PEeMOHTHOTO GeToHA ¢ GETOHOM PEMOHTHPYeMOW KOHCTpYKLuK (cM. puc. 2). [Ipu eé BBeneHuu B komuuectse 4 %,
MIPOYHOCTD CLEIUICHHUS MoBbImaercst Ha 65 %.2To MOXXHO 00BSCHUTH 00pa30BaHHEM JIOTIOJIHUTEIBHBIX KOary-
JSIIMOHHBIX KOHTAKTOB Ha TPaHUIIE «PEMOHTHBIH OETOH — peMOHTHpyeMasi OeTOHHasi OBepXHOCTH». Crenyer
TaKKe 00paTuTh BHUMAHHWE, UTO TP YBEIWYCHUHN BpeMeHH Habopa mpoyHocTH 00pasuos (2, 14, 28yrok) pac-
MUPSETCS HHTEPBaJ, B KOTOPOM 100aBKa HE CHIDKACT IMPOYHOCTH 00pa3IoB HIDKE MPOYHOCTH 00pa3noB 6e3 1o-
6aBku OI', 0 YeM CBHAETENBCTBYIOT ancopOuus ruapo(oOHBIX IUICHOK OPTaHWYECKOH MacChl Ha IIEMEHTHBIX
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3épHax " 3aMCIUICHUC CKOPOCTHU Ha6opa MPpOYHOCTHU Ha HA4YaJIbLHOM 3JTalle. Ilocne PACKpPLITHA TICHOK Ha60p
IMMPOYHOCTU MPOUCXOAUT 0oJlee MHTEHCUBHO.
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Puc. 2. Baustaue no6asku OI' Ha cBOMCTBA IIEMEHTHOTO KAMHSI.
1, 2, 3 q1pouHOCTH 00pa3uoB Ha 2, 14u 28-¢ cyTkH; 4 —IPOYHOCTH CUEIUICHHS ¢ OETOHOM

Bausinue no6aBku OI' Ha MPoYHOCTDH clenJieHus ¢ 0eToHoM. BaxHelmnM mokaszareneM, MpeabsiB-
JSE€MbIM K PEMOHTHBIM OETOHaM, SBIISETCS IPOYHOCTh CLEIUIEHHS C OCTOHOM PEMOHTHPYSMBIX KOHCTPYKLHH.
JUitst icTIBITaHM# TOATOTOBHIIK 00pa3ipl (0 TpU B KaXKIOW CEPHUM) CO CICAYIOLINM COOTHOIICHHEM KOMIIOHCHTOB
(:1:B=1:3:0,4u nobasky B konuyectse 0,2:..4,0 % DPu3HKO-MEXaHHICSCKUE XaPAKTEPUCTHKH PEMOHT-
HOTo OeTOHA Npe/ICTaBICHBl Ha PUCYHKE 3.
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KonnuectBo no6asxu OI', % Macc. oT 1ieMenTa

Puc. 3. Bimsiaue nob6asku O Ha cBoiicTBa pemonTHOro 6etona (I : IT : B = 500 : 1500 : 200):
1 —npo4HOCTH CHEIUICHUsI ¢ 6ETOHOM; 2 —IIPOYHOCTH 00PA3LOB MIPU CHKATUH

Hob6aeka OI' B xosmuectBe 10 2,0 Y% HE CHHKACT MPOYHOCTH 0OPA3II0OB PEMOHTHOTO OETOHA HA C)KAaTHe.
3T0 NPOUCXOUT Oarofapst CHIYKEHHUIO arperalnuy LEMEHTHBIX 3epeH, ¢ 00pa30BaHHEM HOBBIX KOAryJIsIIHOHHBIX
CBsI3el MEXIy LIEMEHTHBIMHM 3€pHaMu, 0e3 pa3pblBa MPOYHBIX KPUCTAUIM3ALMOHHBIX CBSI3CH M YMEHBIICHUEM
o0beMa OPOBOTO MPOCTPAHCTBA (CM. puc. 3).
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Jo6aeka OI' 3a cuer AucHepranuy MEMCEHTHBIX 3¢pEH, MOBBIIICHHS TUIOIAAN KOHTAKTa PEMOHTHOTO Oe-
TOHA ¢ OETOHOM KOHCTPYKILHU U, KaK CJICACTBHC, YBEIUUCHUS KOJMYCCTBA KPUCTAITU3AIMOHHBIX U KOATYIISIHU-
OHHBIX KOHTaKTOB IIOBBIIIAET MPOYHOCTH CleieHus ¢ 6etoHoM Ha 34 % (M. puc. 3). 3amemnenue HaGopa
MPOYHOCTH Ha HAYAJBHOM 3Talle CHUXKACT BO3HHUKAIOIIME HAIPSDKEHHS M MPEISTCTBYET 00pa30BaHHUIO ycajou-
HbIX TpeuuH. KoarynsiuoHHbIE KOHTaKThl MOABMYKHEE KPHUCTAJUIM3ALMOHHBIX, YTO MOJIOKHUTEIILHO BIMSET Ha
CBOMCTBAa BOCCTAHOBJIEHHOTO 3aLIUTHOTO CJIOosA. DTO coBnanaer ¢ aaHubiMu J[.A. Ky3una [12].

Paznuuue 3Ha4eHHMH MOKa3arens NPOYHOCTH CLEIUICHHS MExIy oOpasliaMu HEeMEHTHOTO KaMHS U pe-
MOHTHOTO OETOHA MOXHO OOBSCHHUTH CHIDKCHHEM arperaiuu neMenrta. KolimuecTBo 3epeH 1IeMeHTa B SIUHALC
o0beMa IIEeMEHTHBIX 00pas31I0B BHIIIE, YeM B PEMOHTHOM OETOHE.

Bansinue nodasku OI' Ha pu3nKo-MexaHn4YecKHe CBOMCTBA PeMOHTHOro 6eToHa. IIpu BoccTaHOB-
JICHUH 3AIIUTHOTO CJIOsi OCTOHA OOJBIION TONIIUHBI ONMPABIAHHBIM MOXKET OKa3aThCs MPUMCHCHHUE IS 3TUX
esel OETOHHBIX CMECEi.

Hobaeky OI' BBOJMIN B COOTBETCTBHH CO CIOCOOOM MpHroToBieHus OetoHHO# cmecu [10] B cocrase
II'K (marent 18440) [11].Yepes 28 cyrok 06pa3iibl HCIBITHIBAIN HA BOAOIOMIOIIEHHE, BOIOHEIPOHHIIAEMOCTD,
MOPO30CTOMKOCTh M IPOYHOCTD Ha ckarue (puc. 4).
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Puc. 4. Bnnsiune no6asku OI Ha cBoiicTBa GeToHa:
1 —npovyHOCTH KyOOB MPH CKATHH; 2 —BOJOHEIIPOHUIIAEMOCTh 00pas3IIoB;
3 —BopomnoromnieHre 00pasoB; 4 —MOpPO30CTOUKOCTH 00pa3IOB

Pe3ynsraThl SKCIICpUMEHTA TOKa3aiu, 4yTo BBeacHue nobaBku Ol B OeToHHYIO cMmech B konmuectse 4,0 %
MOBBIIIAET BOAOHEIPOHUIIAEMOCTh B 2,5 pa3a U MOPO30CTOMKOCTH Ooiee 4eM B 2 pasa, BOJONOIIONICHUE CHU-
xaetcst Oonee gem B 1,3 paza. D10 cBA3aHO ¢ TeM, 4YTO OEHTOHHT 3alOJIHSET KaMJUISIPHBIC OB, IPENSTCTBYET
NPOHUKHOBEHHUIO Biard B 0eToH, a OM BBICTWIIACT CTEHKH IOp M KalMJULIPOB, IPHIAET UM BOJOOTTAJIKHBAIO-
IIMe CBOWCTBA M YaCTHYHO CIIOCOOCTBYET 0Opa30BaHUIO 3aMKHYTHIX MOP W KarmuiipoB. [Ipyu 3ToM mpodHOCTH
00pa3ioB ¢ no6askoit OI' B koiauuecte 10 3 % conocraBiMa ¢ IPOYHOCTHIO 00pa3LoB 06e3 100aBKH.

B kadectBe 6a30BOTO /ISl MPOBEICHMSI PEMOHTHBIX pabOT peKOMEHI0BaH BapuaHT BBeAeHUs n00aBku OI'
B KonndecTBe 2...3 % 0T Macchl IEMEHTa, B KOTOPOM COYETAETCs CHHXKEHHE BOJONOIIONICHUS W MOBBILICHUE
BOZIOHETIPOHHUIIAEMOCTH U MOPO30CTOMKOCTH.

CrnenyeT oTMETHTh TOT (akT, 4To BiusHUe H00aBku OI' Ha PU3NKO-MEXaHWIECKHE XapaKTEPUCTUKH pe-
MOHTHBIX OETOHOB MPOSIBISIETCS] HA BCEX dTAllaX OT MOMEHTA €€ BBEJCHHSI U J0 3aBEPILICHHUS SKCIUTyaTalu MOC-
TOB ¥ MyTenpoBoAoB. OHA CHIKAET HEraTUBHOE BIHMSHUE, KOTOPOE OKa3bIBAeT HA PEMOHTHBIN OSTOH BOAA U JPY-
T'He arpecCHBHBIC PEareHThl, TEM CaMbIM HOBBIIIAS JIOJITOBEYHOCTh KOHCTPYKIUH.

CTpyKTypa IOpOBOTO MPOCTPAHCTBA LIEMEHTHOTO KaMHsl IIPECTABICHAa MOJIEIBIO CIIAasTHHBIX KPUCTAIJIOB,
COIVIACHO KOTOPOM IMOPBI HIEMEHTHOTO KaMHs IIPEACTaBICHbl MUKponiopamu pazmepoM a0 100 HM, KanuuIsipHbI-
mu ropamu pazmepoM oT 100HM 10 10 MKM M BO3IYIIHBIMH 1TOpaMu pazmepoM oT SOMKM 10 2 MM, YTO OKa3bl-
BacT BIMSHUE Ha (PU3NKO-MEXaHUYECKUE CBONWCTBA LIEMEHTHOTO KaMHSI.

YduThIBas pasMepsl YaCTHI U MOJICKYJI, COCTABISIOIINX LIEMEHTHBIH KaMEeHb ¥ UMCIOLINX CIEIYIOIIne
pasmepsl: riemeHTHOE 3epHO 20...30MKM, OeHTOHHT 1...2 MKM, opranndeckas macca 0,4...0,6HM, MoneKkysa
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Bozabl 0,28 HM — YIPOLICHHYIO MOJENb KAMUUIAPHO-NOPUCTOTO Tea MPEACTABUM B BUAC MOJCIHU CIASHHBIX
kpucTamios (puc. 5u 6).

Puc. 5. Viipomennast Moziens KanMULIPHO-IIOPHUCTON CHCTEMBL
B BUJIC «MOJIEJIH CIasHHBIX KPUCTAIUIOB» IEMEHTHOTO TeCTa U [IEMEHTHOro KaMHst (6e3 106aBKu):
113 —uemenTtHoe 3epHO; B —Bozma; H3L] — HenporuaparupoBaBmIie 3epHa IeMEeHTa
(coenmHeHMs MKy IEMEHTHBIMH 3EpHAMU 0003HAYAIOT KPUCTAIITH3ALHOHHBIE M KOAT'YISIIHOHHBIC KOHTAKTHI)

Puc. 6. YipouieHHast MOJIeNb KalHULIPHO-IOPUCTON CHCTEMBI
B BHIE “MOJICIH CIIASHHBIX KPUCTAUIOBY» LIEMEHTHOIO TECTA U [IEMEHTHOTo KamHs (¢ qobaskoit OI):
L[3 —uemenTHOe 3epHO; B —Bona; b —6eton; OM — oprannueckast Mmacca
(coemuHenus MeXK Y IEMEHTHBIMH 3EpHaMU 0003HAYAIOT KPHCTAIN3ALHMOHHBIC U KOArY/ISLIHOHHBIC KOHTAKTHI)

B nemeHnTHOM KamHe 0e3 100aBKM BoJa 3aTBOPEHHS M3-3a arperanuy NpPOHUKAeT He KO BCEM IIEMEHTHBIM
3epHaM. [105ToMy B HEM OCTarOTCS HENPOpPEarupoBaBIle [IEMEHTHbIE 3epHa. UTO B HTOre OKa3ajo BIMSHUE Ha
(hu3MKO-MEeXaHNUECKHE CBOMCTBA IleMeHTHOro kamHs. [Ipu BBeneHnnn nodasku OI' opranuyeckas macca ajcop-
OupyeTcs Ha IIEeMEHTHBIX 3€pHAaX, MPETATCTBYS UX arperanud. OqHOBpeMeHHO ceTdaras obomouka OM 3amems-
eT Habop NPOYHOCTH Ha HavYaJbHOM JTane. B pe3ynbrare Bosja 3aTBOPEHUS] CMayMBaceT LIEMEHTHBIE 3€pHA PaBHO-
MepHo. [locie Hapymenus o6onoukn OM npoucxonut o6pa3oBaHHe KOHTAKTOB MEXIY LIEMEHTHBIMHU 3epHAMH.
Hayanbubiii 5Tan Habopa NMpOYHOCTH M3-3a HaJIW4Ms 00004k OM ITPOMCXOANUT MEIUICHHEE, B CHIIy 4ero CHH-
JKAIOTCSl M BO3HMKAroIMe HampspkeHus. OpraHudeckas macca ¢ pasmepamu uactun 0,4...0,6 HM BeicTHIaeT
CTEHKH IIOp ¥ KanmwuripoB. OJHOBPEMEHHO YacTHIBI OCHTOHHUTA pasMepoM 1...2 MKM, 3aHHMAIOT ITyCThIE MecTa
Mexay 3epHamu HieMenTa pazmepom 20...30MkMm.

Bausiaue 106aBku OI' Ha KOPPO3HOHHOE COCTOSIHUE CTATBHOM apMaTypbl. CONIaCHO JaHHBIM, IIPH-
BeneHHbIM B MoHOrpaduu C.H. Anekceesa u np. [12] u B.C. Pamauanapana [13], B 6etone mpu pH Beie 10 Ha
NOBEPXHOCTH MeTajllla BO3HHMKAeT 3aIUTHAs IUICHKA, KOTOpas 3alUINAeT ero OT KOppo3uH. B ciyuae eciu
pH Hixe 10,11€770CTHOCTB TJICHKH MOKET OBITh HapyIIEHa, YTO BBI3bIBAET PA3BUTHE KOPPO3HUHU apMaTyphl.

HUccnenoBanne Biusius 1o6aBku Ol Ha KOPPO3HIO CTAILHOM apMaTypbl MPOBOIMIN Ha MTPEABAPUTEIHHO
OLWJIMHIPOBAaHHOM apMarype, NPUMEHSIEMOM Il apMUPOBAHUS JKeJIe300€TOHHBIX KOHCTPYKIIMH MOCTOB M ITyTe-
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MpoBOIOB. beiIM moaroroBieHsl 00paslbl NpoKaTa apMaTypHOTO TOpsiYeKaTaHOro TePMOMEXaHW4ecKu o0pabdo-
tanHoro kinacca A240 nnamerpom 10 MM M pokara apMaTypHOTO U TEPMOMEXaHUUECKH YIPOYHEHHOTO JUIS XKe-
ne300eToHHbIX KOHCTpyKIuid kinacca ATS500C quamerpom 25 M.

Io6aska OI' 3amemisieT CKOPOCTh KOppo3uu apMarypbl (tabm. 2). [Ipu ec BBEIACHHHM B KOJHYECTBE
2,0...4,0 %ot macchl IeMeHTa NpoLecc KOPPO3UH MPAKTHIECKH OCTAaHABIUBACTCS. DTO, CKOpPEe BCEro, CBA3aHO
C HaJIMYMEM OPTraHUYEeCKON Macchl, KOTopas Tuapo(oOH3upyeT HOBEPXHOCTH IIOP U KAIIMIIIAPOB, CHIKast UHTCH-
CHBHOCTB BO3/ICHCTBHS arpecCHBHBIX peareHToB Ha apMarypy. CKOpOCTh KOPPO3HMHU CHIKAeTcs Oiaromaps yac-
THYHOMY 3aII0JIHEHHIO 0P M KAIWLIAPOB OCHTOHUTOM, YTO MPEISTCTBYET AOCTYIy KUCIOPOJa U arpecCHBHBIX
peareHTOB K apMmarype.

Tabmua 2
M3meHenne Macchbl apMaTyphl, r/m?
Jlo6aska OF, IIponomxuTenbHOCTb SKCIEPUMEHTA, HEEIb
% macc. oT memeHTa 1 | 4 | 26 | 52
V3MeHeHHe MacChl apMaTypsl, I/M

0 1 3 19 40
0,2 0 3 11 20
0,5 0 2 7 15
1,0 0 2 5 10

2,0 0 1 4 7

4,0 0 0 2 5

BHenpeHune peMOHTHOr0 6eTOHA ¢ JOOABKOI M3 MPOIYKTOB MPOU3BOJICTBA MHUHEPAIBHBIX MAaCeN OCyIIe-
cTBieHO B cooTBeTcTBUH ¢ TY BY 100354447/082-2011 [14ipu peKoHCTPYKUMH MocTa yepe3 peky CBHCIOYb
ABTOMOOMIBHOM Topory MuHCK — ['OMeb 1711 BOCCTAHOBJICHUS 3AIUTHOTO CJI051 OCTOHHBIX OIIOP.

PeMOHTHBIIT OETOH TOTOBWJIM Ha CTPOWTENHHOW IIOMIAKEe B EMKOCTH, WCIOIB3YS A MEpeMEIINBaHUS
Jpelns ¢ Hacankoil. HaneceHne Ha BOCCTaHABIMBAEMbIE YYaCTKU OETOHHBIX OIOP OCYLISCTBIISUIA LITYKaTyPHBIM
crocoboM, citoeM 3...5¢M.

HaOumronenue 3a BocCTaHOBICHHBIME yuacTkaMu B TedeHue 90 cytok u cryctst 14 MecsiieB mokasasio oT-
CYTCTBHE TPELIUH U APYTUX Ae()EKTOB, YTO MOXKHO OOBSCHUTH HAIMYMEM MOABMIKHBIX KOATYISLUOHHBIX KOHTAK-
TOB, KOTOPbIE CHIXKAIOT HAMPSDKCHUsI, BO3HUKAIOLINE B PEMOHTHOM 0OeTOHE, 0COOCHHO Ha HayalbHOM CTaJuu Ha-
6opa mpouHocTH. B nmanpHeineM KOHCTPYKIIMA MOCTA OBUTA OKpAIICHBI, IIEI0OCTHOCTh BOCCTAHOBJICHHBIX y4a-
CTKOB KOCBEHHO MOJTBEPIKIAETCSI COCTOSIHUEM MOBEPXHOCTH onop (puc. 7).

6)

Puc. 7.3amuTHbIi cioil pemonTHOTO GeToHa (@, 6) u ero cocrosiaue Yepe3 90 cyrok u 14 mecsiues (8)

3axuiouenue. Vcnons3oBaHue pa3pabOTaHHBIX PEMOHTHBIX OETOHOB C 100aBKOW W3 BTOPUYHBIX MPOIYK-
TOB NPOU3BOJICTBa MUHEPAJIBHBIX Mace] 00eCHeYUT Ha/Ie)KHOCTh U JJOJITOBEYHOCTh OTPEMOHTHPOBAHHBIX JKeJle-
300€TOHHBIX KOHCTPYKLHMII B IIPOLIECCE IKCIUTyaTallMy B YCJIOBUSX 3HAKONEPEMEHHBIX TEMIEPaTyp U arpeccHB-
HOTO BO3/I€ICTBUSI IPOTHUBOTOJIONIEIHBIX PEAarcHTOB.
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CONCRETE REPAIR MORTARSWITH THE ADDITIVE
FROM THE SECONDARY PRODUCTSOF MINERAL OILS

V. GRECHUHIN

The article considers the influence of the additive from the secondary products of mineral oils on the

physical and mechanical properties of the cement stone and concrete repair, the technology of its production and
its supplement administration in formulations of repair concrete. The additive reduces the water absorption, in-
creases water resistance and adhesion of strength repair concrete with a concrete surface. Application of con-
crete renovation with a new mineral supplement will improve the quality of repair of bridges and overpasses.
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