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AHAJIM3 BJIMSITHUSI TAPAMETPOB COCTABA
HA KHHETHUKY BJIOI'OIIOTEPb PEMOHTHOI'O PACTBOPA

®arunan Ucmana Cagex, Kosans C.B.
Odecckas 20cy0apcmeeHHas akaoemust CmpoumenbCmea U apXumeKmypol

AKTyanbHOCTb. PaboThHl B 00J1acTH CO3/1aHMS U HCCIIeIOBaHUs P Pek-
TUBHBIX U 9KOHOMHYHBIX TOJIMMEPLIEMEHTHBIX COCTaBOB JUISi peMOHTa Oe-
TOHHBIX JIOPOT, KOHCTPYKIMH OOLIETEXHUYECKOTO M CIEeLUaIbHOTO Ha3Ha-
YeHHsT OOOCHOBAaHBI B yCIOBHAX lpaka HEOOXOAMMOCTHIO BBHITIONHEHUS
6onpmoro odbeMa padOT MO BOCCTAHOBIICHHUIO Pa3pYIICHHBIX CTPOHTEITh-
HBIX 00BEKTOB.

D¢ dextuBHas pabdoTa MOIMMEPIEMEHTHBIX PACTBOPOB OCIOKHSICTCS
BO3ICHCTBUEM KIMMATHICCKUX (PAKTOPOB — BBICOKOW TeMIepaTypoil U HU3-
KOH BIIaXHOCTBIO OKpyxaromieil cpenbl. C Ipyroil CTOpOHBI TpeOyroTCs
cHenManbHble TEXHOJOIMYECKHE PELIeHMs, MO3BOJIAIONINE y4decThb IOBpe-
KIICHHOCTb CTPOMTENILHBIX O0BEKTOB B pe3yibTaTe CHEUU(PHUKH MOBPEkKIe-
nuit. Takum o0Opa3zoM, pa3paboTka MOJMMEPLEMEHTHBIX PaCTBOPOB B yCIIO-
Busix Mpaka jmoipkHa BKITIOYATh PELICHHs, CIOCOOCTBYONIME, TpU  obecrie-
YEHUH  3aJIaHHBIX PEOJIOTMYECKUX W (PU3MKO-MEXaHMYECKUX CBOICTB,
VIIy4dIIeHHE CIEIUICHUS C OCHOBAHWEM, IMMOBBINICHUE MPOHUKAIOIICH CIT0-
COOHOCTH B TPEIINHBI TIOBPEKACHHON KOHCTPYKITHH, 3aMEJICHUE BIArormo-
Teph PACTBOPOB KaK Ha CTAJMH TEXHOJOTHYECKOW rmepepaboTKu cMecei, Tak
U B TIpOIIecCe HaYallbHOH paOOTHl B KOHCTPYKIIUH (IJI1 YMEHBIICHUS YCaIKH
1 CO3JJaHHsI HOPMAJbHBIX YCIOBHH THAPATALINH).

Hdis  co3maHWs COBMECTUMBIX (B TEXHOJOTHMYECKOM U (PH3HKO-
XMMHUYECKOM IIJIaHE) MOJIMMEPIEMEHTHBIX PacCTBOPOB C TIOBEPXHOCTHIO Oe-
TOHA XKeJe300€TOHHBIX KOHCTPYKLUH I1eJIecO00pa3HO BBEICHHE KOMILIEKC-
HBIX J00aBOK, COAEPKAIIMX MOJIMMEPHbIE M MUHEpaJIbHBIE KOMIIOHEHTHI,
BBIMOJIHSIONIME COOTBETCTBYIOMHE QyHKIMH [1].

Lenp HacTOSAIIETO MCCIEIOBAHUS — OIICHKA BIMSHUS (PaKTOPOB COCTaBa
PEMOHTHOTO PacTBOpa Ha BJIATOIIOTEPH IIPHU TBEPJACHHUH B yCIOBUSAX ITOBBI-
LIEHHBIX TEMIEPATyp.

Metoaunka. Bonoconepkanue, IOTHOCTb ¥ IPOYHOCTh PACTBOpA PETY-
JIUPOBAIIUCH cojaepikanueM cynepruiactudukaropa (CI1=X;=0,4+0,4%). B
Ka4ecTBe OJHOTO M3 (PaKTOPOB, BIMSIONIMX Ha MPOIECCHl BIaronepeHoca u
BHYTPEHHHE HANPSDKEHHS B cUCTeMe [2] HcCeoBaIMCh TapaMeTphl 3ep-
HOBOTO - OOBEMHOE CO/EPKAHHE B CMECH 3allOJHHUTENeH Iecka KpPyHMHOH

169



¢dpakun (pp.1,2-2,5 mm) B tuanazone usmenenus: X, = 20£20 % ot oOwe-
Ma pspoBoro necka (¢p.0,15-0,3 MM) 1 TOPHUCTOTO KEpaM3UTOBOIO ITECKa
¢p.1,2-2,5 Mm  (X3=5£5 %). IToaBHKHOCTH pacTBOpa, ONpPEAEICHHAs C I10-
MOIIBI0 KOHyca XarepMmaHa, (PUKCHpoBajiach Ha MOCTOSTHHOM ypoBHe (D =
16 cm).

BrnaronoTrepu TBepACIOIIEro pacTBOpa OIPEACIAINCh HMPU BBICYIINBA-
nHuu (T=50£1°C) 00pa3L0oB EMEHTHO-TIECUYAHOTO PACTBOPA, YJIOKEHHOTO B
MOJIMATUICHOBBIE CTAKAHBI, PACCUUTHIBAINCH KAK:

W=mg-m, /my, 1)
IJle my—Macca pacTBOpa nepes BhICYIIMBaHUEM, M, -Macca pacTBoOpa Iocie
KOHTPOJIHOTO CPOKa BBICYIINBAHMUSA, TP.

OmnprTel moctaBieHsl D-onrtumansHOMYy miaHy. Beero moctpoeno 15
KPHUBBIX HM3MEHEHHS BIIArONOTEPh BO BPEMEHM (TTOJOOHBIX KPUBBIM Ha
puc.l).

JKcNnepuMeHTAIBHASL YacTh. AHAIIM3 YKa3bIBaeT, YTO CHU)KEHHE 00-
LIIEro KOJIMYECTBa BOJBI 32 CUET BBEICHUS CYIEpIUIacTU(HUKATOPOB MPHBO-
JUT K YMEHBIICHHIO Baronoreps 6eToHHON cMecu. He oTMeueHO mpsamoit
3aBHCHUMOCTH MEXy BOAOCOJepKaHUEM CMecel U BiaromnorepsaMu. B To ke
BpeMsI CYILECTBYET 4eTKasi 3aBHCHMOCTh MEXIY COCTaBOM II€CKa M BIaro-
MOTEPSIMU TBEPJICIONIETO pacTBopa (puc. 1)
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Puc.l. BiusiHie Ha KHHETUKY BIAaronoTepb TBEPCIOLIETO PacTBOpa COCTaBa MecKa:
1-100% wmenxnit kBapreBsi; 2 —60% menxwuit +40% KpyIHBIH KBapIeBHIi;
3 —75% menkuii+20% KpymHbBIH+S5 kKepaM3uToBhId; 4 — 90 % menkuit +10%
KepaM3UuTOBHIN; 5 — 50 % menkuii+40 % kpymHbii+10% KepaM3UTOBBII.
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AnHanmu3 KHHeTHKA W TIOATBEPANI MOJOXKEHHUE O TOM, UTO IIPOIecC HC-
TapeHus BIIATH M3 CBEKEOT(HOPMOBAHHOTO pacTBOpa MMEET JIBa MEepHOJa,
XapaKTepU3yeMbIX MOCTOSHHOW W TMAJaoNiel HHTCHCHBHOCTBHIO HCIAPEHUS
[3].

B HawanwHBIN nepuos (IOCTOSHHAS W MaKCUMaJlbHas BEIMYMHA WHTCH-
CHBHOCTH UCITIAPCHMSI) BBIXOJI BIIATH HE JIMMUTHPYETCS BHYTPEHHIM Macco-
MIEPEeHOCOM M 3aBUCUT OT PA3HOCTH MAPLUAIBLHOTO JaBJICHUS Mapa y Io-
BEPXHOCTH pacTBopa U B okpyxkatoieil cpeae [3]. Ilpu goctumxenuu ompe-
JIEJICHHOM BJIQXKHOCTH HACTYIAeT MepHO/] MaJaroiel MHTEHCUBHOCTH HCIa-
peHusi, OrpaHUYeHHBI BHYTPEHHUM MacCOIMEPEHOCOM U XapaKTepU3yeMbli
yrIyOJicHHEM 30HBI HCHApeHHs W O00C3BOXKHMBAaHUSA 00paslia pacTBOpa OT
nepudepuu K LeHTpY.

H3meHeHue BiaromnoTepb BO BpeMeHU T (MUH) B mepuof 1< 1 < 7 yac ¢
ocraTtoyHo# mucnepcueir MmeHeel0% u ko3 dumenToM neTepMUHALINN R?
=0,97...0,99 onmcaHo 3aBUCHMOCTEIO:

Wt _ KO . TKl . eKZ’ (2)

rae Ky —Bmaronorepu TBepAComIero pacTeopa uepes 1 gac BEIICPKKHY,

K; —ko3(punreHT NOBHIIICHUS CKOPOCTH BIATOIIOTEPh BO BPEMEHHU;

K; ko3 dummeHT 3amemieHnss CKOPOCTH BIAaromnoTeph BO BPEMCHH.

CpaBHutenbHbI aHanu3 koddduimentos K; u K; B 06001meHHo0# hopme
MO3BOJISICT CYIUTh 00 OCOOCHHOCTSIX BJMSHHUSA (aKTOPOB COCTaBa Ha KHUHE-
TUKY MOTEPH BJIard M3 TBEPJACIOIIETO PacTBOpa.

JIyis BCcero auana3oHa MCCIIEAYeMbIX COCTABOB IPH U3MEHEHUHU BUAA J10-
6aBku koapdunmeHt Ky usmensiercs ot 0,13 mo 1,58 (t.e. B 12,6 pas), ko-
a¢¢unmeHT «yckopeHm» K; - ot 0,3 mo 2,1 (mpaktudecku B 7 pas), Koa -
¢unment «3amemeHms» K; - ot -0,49 mo +0,22, 4T0 TOBOPHUT O CYIIECTBECH-
HOM W Pa3HOHAINPABICHHOM BIIMSHUHM COCTaBa PacTBOpa Ha KHHETHKY BJa-
TOIOTEPb.

Oocy:xkaenne pe3yabTaToB. i1 kaxmoro u3 Ko3QQUIUEHTOB, BXOIA-
OMX B 3aBUCHMOCTH (2), 0000IIAIONIYI0 IMITUPHUYECKIE KPUBBIC BIIAroIo-
TEphb TBEPICIOIIETO pacTBopa Wi, MOCTPOCH KOMIUIEKC 3KCIIEPUMEHTAIBHO-
CTaTUCTHYECKUX MOJICIICH, OMUCHIBAIOIINX BIUSHUE TPeX (PaKTOPOB COCTaBa
Ha napameTpsl Ko, K; 1 Ko.

Tak, 3aBUCHMOCTb HayajJbHBIX BJArOMOTEPh MU [IEMEHTHO-IIECYAHOTO
pactBopa, MOAM(UIMPOBAHHOTO 100aBKOM, ¢ ommbkoit $,=0,167 umeer
rocJie JjarapupMuaeckoro npeodpazoBaHus BUI:

KO = '0,26 - 0,3OX1 . - 0,12X1X2 - 0,21X1X3
-0,36x, -0,13x, +0,08x,X3.
+0,21x5% . 3)
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Mopens xapakTepusyercss MakcuMyMoM Ko max=1,51 ( KoopanHATHI X1=-
1, x,=-0,60, x3=+1) u MmuaEMyMa Kg 1in=0,52 (x4=+1, x;=+1, x3=+0,31). [Ipu
mepexolne K HaTypalbHbIM IEPEMEHHBIM, COCTaB, MHHUMH3YPYIOIUHA
HadalbHbIe BIaronotepy, onpenensercs kak: CI1=0,8 %, 40% xBapuieBoro
KPYITHOTO TIECKA B CMECH C MEIIKUM, 6,2 % KepaM3HUTOBOTO IECKa.

Ha ocHoBanmm mMozenu (3) OCTPOEHBI M UCCIICAOBaHBI Ha pUC.2a 3aBU-
CHUMOCTH BIUSIHUS (DakTOpPOB B 30HE MakcUMyMa (KpuBas 1) M MHHUMYyMa
(kpuBasi 2) BOOTIOTEDPS.

Ha puc.2a noka3anbl 3aBUCHMOCTH BIUSIHUSL ()aKTOPOB cOCTaBa Ha KO-
s¢pduueHt Koy, yka3plBaIOIUI Ha HadyaJIbHBIE BIIArOMOTEPU PAcTBOpPa B 30HE
MaKCHMyMa U MHHUMYMa HadaJbHBIX BJIArornorepb. B naHHOM ciydae «Xo-
pomeﬁ» MOXCT CUHUTATBCA PpEUCITYpa MUHUMUIHUPYIOIIAA BJIAromnoTepu
(koopaMHATHI (haKTOPOB 3aKperuieHbl B 30He MUHUMyMa Ko). HawanbHble
BJIATOIIOTEPH CHIDKAIOTCS TIPH IOBBILICHUH COICP)KaHUs Cynepruiactudu-
KaTopa, peAyLHPYIOLIEro BOAY NPH COXPAHCHHHM Ha IOCTOSHHOM YPOBHE
MOABM)KHOCTH PacTBOpA.
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Puc.2. Brusaue GpakTopoB cocTaBa pacTBOpa Ha MapaMeTphL:
a— Bnaromorepu  4epes 1 gac (Kp);
6 —yckopeHnue ckopoctu Biaronoreps (Ki);
B — 3aMeuIeHHe ckopocTy Biaronoteps (Kj)
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Cokpamaer HadaigbHBIC BIIArONOTEPH IOBBHIIICHHE KPYITHOCTH MECKa,
TaK KaK yMEHbBIIAETCsI KOMNYECTBO BOJBI B PACTBOPE, IT0 CPABHEHHIO C MEI-
KHM TIECKOM, aZcopOupyromeM Ha ce0s Oombimee KoiamdecTBo Boasl. C mo-
BBIIIICHHUEM KOJIMYECTBA KEPaM3UTOBOrO Iecka Oomee yeM Ha 5 % Hadamb-
HBIC BJIArONOTEPH BO3PACTAOT TaK KaK aKKyMyJIHPOBaHHAS B IOPUCTOH
CTPYKType H30BITOYHAS BOJA HE YICP)KUBAETCS B 3€PHE, BBIXOAUT HA TI0O-
BEPXHOCTh U ObICTpO ucnapsiercs. Takke HEOOXOJUMO YUHUTHIBATh W I10-
BBILIIEHHOE KOJIMYECTBO BOJIBI B PACTBOPE C BBEACHHEM ITOPUCTON JT0OAaBKH.

Cyns no 3aBucumocTsiM kodddurmenta K; (puc.20), BBenenue cynep-
lacTuuKaTopa MPUBOIUT K CHIKEHHIO POCTa CKOPOCTH BIArornoTepb
(xpuBas 1). OnHako B ciyyae HEONTHMAJIBHOTO COCTaBa CKOPOCTb MOXET
BO3pacTH (KpuBas 2), B CBSI3U C TMOHIKEHUEM MOBEPXHOCTHOTO HATSIKEHUS
Ha TPaHMIAX (CKUAKOCTH-TBEPJOE TEJIO», BBIICICHHUEM BOJBI Ha IMOBEPXHO-
CTH pacTBOpa u3-3a cequMeHTanuu. Poct K; npu yBenwdeHnn KoimdecTBa
KPYIHOTO TI€CKa, BEPOSITHO, CBA3aH M C TE€M, YTO KPYIHBIHA MIECOK HE MOXKET
yZepXKaTh aJcOPOMPOBAHHYIO BOJY B TAKOW XK€ CTENEHH, KaK M MEIKHH Ie-
COK, 00amaromuii 0oJbIeH yAeThbHOMN MOBEPXHOCTEIO.

Ha nmoxkazarens K, cHIXeHUs TemIa BIarornoteps BO BpeMeHH (puc.2B) B
3HAYUTEJBHOW CTENeHN OKAa3bIBACT BIIMSHHE COJACPIKaHUE CyNepIuiacTugu-
karopa. CBeneHue cynepruiactTiudraropa TpeOyeT BHUMATEIBHOTO OTHOIIIC-
HUS K TPaHYJIOMETPHUECKOMY COCTABY M MOPUCTOCTH MEJKOIO 3alOJIHUTES
IIPU MPOCKTUPOBAHUU COCTABOB PEMOHTHOTrO pacTBopa. IloBblmieHue co-
JepKaHuS KPYIMHOTO IMecka OJHO3HAYHO BBI3BIBAET POCT MOKa3aTenls 3a-
MeUIeHHs (4TO MOXKET OBITh CBSI3aHO TAKXKE C YMEHBIIEHHEM OOILIEero co-
JIep’KaHMs BOABI B PACTBOPE), @ KEPAM3UTOBOTO MECKA — €0 yBEINYEHHE.

BBeznenne kepaM3MTOBOTO IecCKa B MaJIbIX KOJHMYECTBax HawOoiee 3¢-
(DEeKTHBHO C MO3HIMHA CHIDKCHMS! HAaJaJIbHBIX BiaronoTepb. C TOUKK 3peHus
JApYrux Ko3QPHUIMEHTOB U3 3aBUCUMOCTH (3), TPH MOBBIICHUH KOJINYECTBA
TIOPHUCTOTO TeCKa CKOPOCTh BIAronoTeph B IPOIecce NANbHEHIIEro TBepae-
HUS MOJMMEPIIEMEHTHOTO PacTBOpa BO3pacTaeT. DTO CBHJICTEIBCTBYET O
«HOJIUTKE» LEMEHTHOW MAaTpHIIbl PACTBOPA HOBBIMHU MOPLMSAMH BBIACISIO-
LIeHcs BOJBI, YTO JOJDKHO CIIOCOOCTBOBATH MPOAOJDKEHHIO THApATAlMU U
YMEHBIIIEHUIO ayTOT€HHON ycalaku [4], a ¢ qpyroi — o BO3MOXHOCTHU IIOSIB-
JICHUSI BIIQXKHOCTHBIX TPAJMEHTOB B TBEPICIOLICH CHCTEME M MOHIKCHUS
IIPOYHOCTH PacTBOPA.
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Buoieoowt

BonopenyiupoBanue cMecel ¢ MOMOIIBIO CyNEepINIacTU(PHUKATOPA, PEry-
JMPOBaHHWE KPYIHOCTHIO KBapILEBOTO IIECKa M BBEACHHE B ONTHUMAIBbHBIX
KOJIMYECTBAaX IOPHCTOTO  NPHUBOANT K YMEHBIICHHIO BIIArONOTEPh B
HadaJIbHBIM NEPHOJ TBEPICHUS PacTBOPA, YTO CIIOCOOCTBYET YMEHBIICHHIO
yCaJIKH.

SUMMARY

Using experimental statistical models for the analysis of influence of
composition factors of the repair mortar (type and quantity of sand,
chemical additives dosage) on the Kinetics of loss of moisture at high
temperatures.
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