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MPOEKTUPOBAHUVE COCTABOB LUTYKATYPHbBIX PACTBOPOB
ANA CTEH N3 ABTOKJIABHOIO rA3OBETOHA C YYETOM MEXAHUKHA
PA3SPYLIEHUA CUCTEMDI «<KJIAAKA-WUTYKATYPHOE NMOKPbITUE»

Lnpokoe npviMeHeHKe aBTOKMABHOMO ra3obeToHa TpebyeT MaTepuanoB M TeXHOMOrWA ANA ero OTAENKU.
Pa3paboTka cOCTaBOB LUTYKATYPHbIX PAaCTBOPOB A/A aBTOKABHOIO ra3006eToHa W TEXHONOMMN VX MPUMEHEHNS,
ABNAETCA aKTyaNbHOW 33[iauelt, KOTOpYIO peLlaloT MHOrVe crelnanmcTsl [1,2,3,4]. HepgoctaTkom pa3paboTaHHbix
COCTaBOB ABMAETCA TO, UTO MM BCEM, B TOM WM MHOW Mepe, Mpucylle TpellrHoobpasosaHye [5,3], koTopoe
NPWBOANT K Pa3pyLUEHWIO LUTYKATYPHOTO MOKPITUA CHKEHMIO AONTOBEYHOCTV OFpaXkaatoLLen KOHCTRYKLMN.

Mo Hawemy MHeHUIo, MPONCXOANT 3TO M3-3a TOFO, YTO MpwU
NPOEKTUPOBaHNN COCTaBa 1 CBOWCTB, LUTYKATYPHOIO NOKPbITUSA, He
B MOJIHOW Mepe yUnTbIBAOT COBMECTHOCTb ero paboTbl € ra306eToH-
HoW Knagkow. CTeHOBYHO KOHCTPYKLMIO ClleayeT paccMaTpmBaThb Kak
MHOTOCJIONHYIO CUCTEMY, A1 KOTOPOU HEOOXOAMMO, B 3aBUCUMO-
CTV OT XapaKTepPUCTUK MaTepuana Knaaku, gedpopmaunin Knagku n
BO3HMKAIOLWMX HANPAXEHU B KNafKe U WTyKaTypPHOM NOKPbLITUN,
LiefleHanpaBneHHO NoA6MpaTh COCTAB LUTYKATYpPHOW CMecu, C onpe-
[eneHHbIMN KaueCTBEHHbIMY 1 KOJIMYECTBEHHbIMY MapamMmeTpamu.

HopMmaTunBHble JOKYMeHTbI onpefenaoT HeobxoaMmble napa-
MeTpPbl ANA WTYyKaTypPHbIX PacTBOPOB, 3TO CPeAHAA MIOTHOCTb,
NPOYHOCTb NPU CXKaTUW 1 NpU 13rnbe, BOJOMNOINOLEHNE, MOPO30-
CTONKOCTb, MApPOMNPOHULIAEMOCTb, are3unsa K CTEHOBOMY MaTepuany.
IMpwv 3TOM B pa3HbIX HOPMaTUBHbIX OKYMEHTaX TPeOYTCA pasnny-
Hble NoKa3aTesin MPOYHOCTY U He OroBapuBaloTcA TpeboBaHMA No
TPELWMHOCTONKOCTM Ana dpacapHbIX WTYKaTypoK. He coBcem no-
HATHO, 13 KaKMX NPeAnocbisIoK BbiTeKaloT TpeboBaHMsA No Npoy-
HOCTHbIM NapameTpam.

3apaueli ccnefoBaHuiA ABNAETCA pa3paboTka TeopeTnye-
CKUX 1 MPAKTUYECKMNX OCHOB COBMECTHOW paboTbl ra306eTOHHOM
KMafKu 1 LITYKaTypPHOro NOKPbITUA, Ha OCHOBE KOTOPbIX MPOEKTU-
poBaTb COCTaBbl LWTYKaTyPHbIX PacTBOPOB C BbICOKOW TPeLUHO-
CTOMKOCTbIO.

[lna onpepeneHus, KakMMm napameTpammn AOMKHO obnaaatb
LWITYKaTypPHOro NOKPbITME, HEOOXOAMMO 3HaTb NPOLEeCcChl, NpoTe-
KatoLue B cucTeMe «KNiagKa-noKpbiTvie» NPU HaHeCeHNN LWTYKaTyp-
HOro pacTBOpa Ha Knagky, ero TBepAeHWW W 3SKCniyaTtauuu,
MOHUMaTb MeXaHVKY pa3pyLleHna cuctembl. PaccMoTpeHune BHYT-
PUCTPYKTYPHbIX HaNPs>KEHWI B WITYKAaTYPHOM MOKPBITUN U KOH-
TaKTHOM 30He, €ero C KNagKkoW, MpOoLeccoB 3apoXAeHus,
HaKOMMEHNA N Pa3BUTUA TPELLUH NPY LMKIMYECKUX (HarpeBaHnm
1 OXJIaXKAEHUN, 3aMOPAXMBAHUN 11 OTTaUBAHWUW, YBIAXKHEHWU U Bbl-
CYLUMBAHUN) 1 CUNOBBIX Harpy3Kax, ABNAETCA NpeABapuUTeNbHbIM
YCNOBMEM B MOCTPOEHUN MEXaHUKN paspyLleHna CUCTEMbI. DTO
NMo3BOJNINT NPeACKa3aTb NOBEAEHME CUCTEMbI «KNafKa-MOKPbITME»
BO BpeMeHu, pa3paboTaTb peKoMeHAaL M no npeaoTepaLLeHuto
[eCTPYKTMBHbBIX MPOLECCOB, MOBbILEHMWIO JONTOBEYHOCTM LUTYKA-
TYPHOrO MOKPbITVA 1 OrpakaatoLlen KOHCTpyKuun. Micnonb3osa-
HMe KapTUHbI pa3pyLlleHUs, pacyeT KOHKPEeTHbIX MoKasaTenei
HanpsXeHHO-AePOPMMPOBAHHOIO COCTOAHUA U APYTUX SHEpPreTu-
YECKMX U CUJIOBbIX MapaMeTPOB MEXaHVKY Pa3pyLLIEHWs, MO3BONNT
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NPOEeKTMPOBaTb COCTaBbl LITYKaTypHOro pactBopa C Heobxoau-
MbIMM MPOYHOCTHLIMY MapamMeTpaMuy 1 TPELMHOCTONKOCTbIO.

Pa3pyLueHne WTyKaTypHOro NOKpbITUA CBA3aHO C 06pa3o-
BaHMeM, HaKoMneHnem 1 pasButnem AedpeKkToB B CTPYKTYpe mMa-
Tepuana (MUKPO- 1 MaKpOTPELLMH) KOTopble 06pasytloTca npu
HaHeceHUW, TBepAeHUN 1 3Kkcnnyataumnn. OcobeHHOCTbIo Npo-
Liecca TBepfeHUA WTYKaTypHOro pacTBOpa ABMAETCA TO, UTO MMA-
paTauua LemeHTa NpoTeKaeT Npu HeJOCTaTOYHOM KONMYecTBe
BOADbI, 13-3a €e NHTEHCMBHOIO MCNapeHna 1 NOroLWeHNA Nopu-
CTbIM OCHOBaHueM. B 3Tux ycnosuax popmmpyetca aedekTHas
CTPYKTYpa LIeMEHTHOTO KaMHsl, 06pasytoTcsl HepaBHOBECHbIE, Me-
TacTabunbHble MONMMKPUCTAIIMYECKe HOBOOOpPa3oBaHMA.
TBepaeHve npu NoHWxeHHOM B/L| npnBoanT K HenonHom peanu-
3aUMKy BAXKYLLEro noTeHumana uemeHTa, nageHnio NpoYyHoCTH,
NOBbILEHHOMY TPELMHOO6PA30BaAHMIO N CHUXKEHUIO [ONrOBEeY-
HOCTK 3aTBepAeBLUero wrykatypHoro [18,19,20].

Mpoucxogut rugpasnunyeckas (0,3...0,8 MM/M) 1 nnacTnye-
cKkas (2..5 Mm/M) ycapKa WwTyKaTypHoro pacteopa [6,7, 8, 9, 1], a
TaK Kak ra300eToHHas KnagKa coepXrBaeT 3T aepopmanum, To
3TO NPVBOAUT K BO3HUKHOBEHWIO HaNPAXeHN B LUTYKaTypHOM
nokpbITMM (5), KOTOpble B CeEMb pa3 NpeBbIWAT ero npegen
NPOYHOCTM NPU PaCTAKEHNN:

5= Ae*E _ M
T-p

roe: E vy — mogynb ynpyroctu n koo duumeHTa MyaccoHa
LUITYKaTypHOro NOKpbITUA; Ag — pa3HOCTb Aedopmaunii LWTYKa-
TYPKU U ra306€TOHHOIO OCHOBaHWA [5]. M3-3a 3TUX HaNpsKeHWi
1 13-3a TOrO, YTO YMEHbLUEeHNe CTeMeHN rmgpaTtauumn LemeHTa
NPUBENO K CHUXKEHNIO NPpefenbHON PpacTAXNMOCT MaTeprana
Ha 20...50% [5,10,3], NponcxoaunT TpelwmHoo6pa3oBaHne B WTY-
KaTypHOM MOKPbITAW, Ha MOBEPXHOCTM U B 06beMe MaTepurana,
(puc. 1b, ), a Takke B KOHTAaKTHOW 30He C ra306€TOHHbIM OCHO-
BaHveMm (puc. 1a).

B pe3ynbrate dopmupyetca gedekTHas CTpyKTypa mate-
pviana, BKYaoLwasa nopbl, TPELnHbl, 1 COBMELLEHHbIe Mopbl
c TpewmnHamu. TpelmHbI B LUTYKaTYPHOM NMOKPbITUK pacnpocTpa-
HAIOTCA MO BCEM HanpaBneHUAM. B LLeMeHTHOM KamHe OHM Npo-
XOAAT NPenMyLLeCTBEHHO BOKPYT UV Yepes HernapaTMpoBaHHble
3epHa LeMmeHTa, BAOJIb KPUCTa/sIOB MOPTNAHAUTA, KOTOpble
MIMEIOT CKITOHHOCTb K pacKanblBaHMIO, a TakXKe yepes nopbl.



YcTbe TpewmH pacrnonaraeTcs OKOMO 3epeH necka,
BOJIN3M YCTbA TPELUMH HabM04aeTCA MHOXECTBO MUKPOTPE-
WUH. TpewwmHbl UMeloT pa3BeTBIIEHUs, 3UrsaroobpasHole
BKJIIOUEHUA AnrHon 10 MKM, a TakXKe nepeceyeHus. Habnto-
[aloTCA HepaspylleHHble YYacTKM LieMEHTHOro KaMHS,
ABNAOWMECA MOCTUKaMM NpoyHocTu [11,17].

«ra3006€TOHHOE OCHOBaHME —LITYKaTypHOe NMOKPbITHEY;
b) B 0bbeme LWTyKaTypHOrO PacTBOPa; C) 1 Ha ero MOBEePXHOCTH

Mpw aKkcnnyaTaunm Ha CTEHOBYIO KOHCTPYKLIMIO OKasbl-
BAIOT BANSAHME KOMMJIEKCHbIe Harpy3Ku (CUnoBble, Temnepa-
TYpPHble, BNaXKHOCTHbIE 1 KOPPO3UOHHbIE), NOf BO3AeNCTBMEM
KOTOPbIX MPOVCXOANUT Pa3BUTUA AedeKToB 06pa3oBaBLUNXCA
B CTPYKTYpe MaTepuana Ha cTaguv TBepaerus. Linknnyeckue
TemnepaTypHO-BNaXXHOCTHble BO34encTBUA (puc. 2, 3), npu-
BoAAT K gepopmauun (ALp, ALc, ALms) 1 BONOAHUTENBHBIM Ha-
npseHusam B matepuarne ().
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Puc. 2. Tpadwikn n3meHeHua a) Temnepatyp b) BRaKHOCTM
OKpY»KaloLLe cpefbl 1 C) TemnepaTypHO-BNaXKHOCTHbIX
AedopMaLiMii LUTYKATYPHOrO NOKPbLITUA [2,16]

ALp = aATPL ; ALc = aATL ; ALms = (@ATLFm) + (ALgL)

roe: ALp, ALc — pedopmaunn pacTaKeHUsa U CKaTus;
a - Ko3dPMLMEeHT TemnepaTypHOro yaIHEHUA MaTepuana;
AT — pa3HocTb Temnepatyp; L — AnnHa cTeHOBOro an1emeHTa;
ALms — TENNo-BNaxHOCTHble Aepopmaunu; Fm— nokasatenb
MaTepuanbHbix aedeKTos; ALg — BnaKHOCTHble aedopmaLim [3].

8 = k/[artb (L-0)16* &* = E-ar/t

rae: E — mogynb ynpyroctu; ot - KoappuumeHT NnHen-
HOro paclMpeHna WTyKaTypHOro nokpbiTua; At — pacuet-
HbI Nepenag Temneparyp.

BnaxkHocTHble gedopmauum HabyxaHua 1 ycafKu, Ha-
KnaAblBasiCb Ha NoJie TemnepaTypHbIx fAedopmaLuii, cnocob-
CTBYIOT pa3BUTUIO TPeLWH B MaTepuane. ina matepuana
XapaKkTepHa HEORHOPOAHOCTb HAMPAXEHHOTO COCTOAHMA. Ha
rpaHULIe LLEMEHTHOWM MaTPULbl 1 KBapLIEBOTO 3aMOSIHUTENS,
AByx ¢a3s c pasnuunbimu KTP (KkoadpduumeHTom Temnepatyp-
HOrO paclUpeHus ), NPU U3MEHEHUV TeMMepPaTypbl, BO3HU-
KaloT CKMMaloLmMe HanpsXXeHus, aencTeyowme Ha dasy ¢
BbICOKMM O U pacTarusaiolyme, aencteyowme Ha ¢asy c
MeHbLUVM d. JIoKanbHble HanpsKeHWA 0COOEHHO BENVKN B
YCTbe 06pa30BaBLLENCA TPELLVHDI, FAE MPOUNCXOANT KOHLIEHT-
pauma HanpAXKeHU, MPUYEM OHM Tem bonblue, yem Gonblue
eé pasmep. [Npyv HaNPAXEHMAX CBEPX HEKOTOPOTO KpUTHYe-
CKOrO 3HaUYeHUA NPOVCXOAMUT NMOAPOCTaHNE TPELYMHDI.

Mpw yBRaxxHeHNW WTyKaTypHOro NOKpbITHA, 06pa3o-
BaBLUMECA paHee, MeHee OOBOAHEHHbIE rmApaThbl, CTaHO-
BATCA TEPMOAVHAMNYECKU HECTAOWNIbHBIMY U CTPEMATCA K
nepexofy B 6onee 06BOfHEHHbIE, CTabW/bHbIe B HOBbIX
YCNoBUAX, rapaTHble ¢pasbl.
0,42(3Ca0-Al203-6H20) + 1,42(3Ca0-Al,03-CaS04-12H:0) +
+ 3,38Ca(OH)2+ 0,07CaS04-2H0+100H.0 ~
1,34(4Ca0-Al203:19H20) + 0,49(3Ca0-Al,033CaS04+32H20) +
+2,04Ca(OH)2 + 79,71H20

Mpouecc nepekpucTanan3aLymy CoNnpoBOXKAAETCA yBe-
nuuyeHnem obbema TBepaon ¢pasbl (4o 45%), UTO NPUBOAUT K
3HAYUTENbHBIM BHYTPEHHVIM HaMPAXEHWAM B MaTepuiase, yto
TaK>Ke CrocobCTBYET Pa3BUTMIO MAKPOTPELUMH. KoHLeHTpaLmaA
3TVX MVKPOTPELLUMH PACTET, U NMPU JOCTUXKEHUM HEKOTOPOTO
KPUTYECKOTO 3HauYeHNs 06pasyloTcsl MakpOCKONMYeCKie Tpe-
LLWHbI [21]. POCT MaKpOCKOMNMYecKrX TPELLMH, MPOXOANT Yepes
KOHTaKTHYIO 30HY C 3arnosiHUTENeM WU Yepes LIeMEHTHbIN Ka-
MeHb B 3aBMICMOCTM OT UX MPOYHOCTN 1 HaNMuunaA fepeKToB.
Koraa pnedopmanyis B BepLUVHE TPELLVWH, JOCTUraeT KpuTrnye-
CKOTO 3HaueHUs, 06NacTb Pa3pyLLAETCA, A/IHA TPELLWHDBI BO3-
pacTaeT, Hanps)KeHWe nepepacrnpefenaeTca Ha cocefHue
3n1eMeHTbl, Noc/e Yero npoLiecc nosTopaeTca. [Nepepacnpepe-
nas aedbopmMaLn 1 HaNPsXKeHVA B MaTepuarne, TpeLwmHbl co-
e[INHAACD, MPOJOMKatoT pacTu (Puc. 3).
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Puc. 3. Pazsutue TpewmH B WTYKaTYPHOM NOKPbLITAM
NPK SKCMTyaTalMOHHbBIX BO3AENCTBIAX

LLitykaTypHOe nokpbITre «He paboTaeT»» 060co61eHHO B
CTEHOBOW KOHCTPYKLIMI, MOSTOMY Ha ero HanpskeHHoe CoCTosA-
HIe OKa3bIBaeT BNusHWe aedopmMaum Knagku. lepopmauys
KNaZKv MPOMCXOANWT MO BO3AENCTBUEM NMOCTOAHHDIX 1 BPEMEH-
HbIX Harpy3oK, ycafKkun Knafo4yHoro pacTBopa, kapboHusauum
ra3o6eToHa, yBflaxKHeHUA NapoobpasHON BNaron Mmurpupyo-
e U3 NOMELLEHNA N KOHAEHCMPYIOLWENCA BHYTPN KOHCTPYK-
Luu1, TemnepaTtypbl U BNaXHOCTW OKpy»<atollell cpefpl, OT
BETPOBbIX Harpy30K, AedopmaLium »ene306eToHHOro KapKaca
[12,13]. Bcnefcrue 3TOr0 CTEHOBAA KOHCTPYKLIMA UCMbITbiIBaeT
IedopMaLyv PacTSKEHA 1 CKaTyA, U3rba 13 NNockocTy (puUc.
4, 5).Mpy fOCTUXEHWM OnpefeNeHHOro 3HaUeHVA pacTArnBalo-
Lei Harpy3Kun 13-3a aedopmaLiny Knagku, NPONCXOANT Aanb-
Helillee NOAPOCTaHWE TPELVH B WTYKaTyPHOM MOKPbITUN 1
[eKopaTVBHO-3aWmMTHOM cnoe (Prc. 5¢)
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Puc. 4. lebopmaLin CTEHOBOW KOHCTPYKLMM 1 M30MONA HaNpPAKeHW
a — TeMnepaTypHble AedopmaLn N HANPAXKEHWA B CTEHOBOW KOHCTPY KUK [14];
b — pedopmaLmn CTEHOBOW KOHCTPYKLMM NPW BCEX BUAAX HArPY3KK; C — M30MONA HanpsKeHW B CTEHOBOW KOHCTPYKLMY;
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Puic. 5. leGopmaLn CTEHOBOM KOHCTPYKLW (@), CTEHOBOM KOHCTPYKLIWV U LUTYKATYPHOIO NOKpbITUsA (D), TpelmMHoo6pasosarHme B CTeHOBO
KOHCTPYKUMK C eKOPATVBHO-3aWMTHbIM MOKPbITNEM (C)
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M3-3a pasHocTn fgedopmaunii u Mogynei ynpyroctv ra3ob6eToH- OcobeHHOCTbIO Mpouecca ABNAETCA TO, YTO MarmcT-
HOrO OCHOBaHMA M LUTYKaTypHOro MO-KPbiTWA, B KOHTaKTHOM 30He panbHasA TpelHa B KOHTaKTHOW 30He pa3BMBaETCA Ha rpa-
MeXAy HUMK, BO3HMKaloT fedopmaumm (puc. 5b, 6a, b), n HanpsaxeHua HYLe ABYX Pa3HOPOAHbIX MaTePUaNioB C OTIMUUTENIbHBIMU
caBura (1) (puc. 5), KoTopble ABAATCA NPUYNHON Pa3BUTHA MarncTpasnb- CBOMNCTBaMM — ra3006eTOHHOW KNnajaKe u WTyKaTypke (puc. 7).
HOW TPeLMHbI B KOHTAaKTHOW 30He (punc. 6-8):

T=[ATian - AT202] / [1/E1+ 1/E2]

rae: T — HanpsXeHve CABUra oT TemnepaTypHbIX AedopmaLnii,
Krc/cm?; ATy, ATz — pa3HOCTb TemMnepaTypbl LUTYKaTyPHOrO MOKPbLITUASA 1
knagku, °C; ai, o2 — KO3pOULMEHT TEPMUYECKOTO PACLLPEHNA KNAfKN
W WITYKaTypHOro NokpbIitua; E1, E2 — mogynu ynpyroctvi Knagku u Wwtyka-
TYPHOTO NOKPBITWA, Krc/cm?

—
$19 682 545 409 -273 -13.6 036 036 136 273 356 962 801 -64.1 480 -320 -160-157 157 158

Puc. 7. TpewmHa B KOHTAaKTHOW 30He
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Puc. 6. TemnepaTypHble gebopmaunu (a, b) v HanpaxeHua (c) L 21
B KOHTAKTHOW 30He «ra3obe-ToHHasA KnaaKka-LTyKaTypHOe NOKPbITUE Puc. 9. CTparviBanie TpewnHbl B KOHTAKTHO 30He
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[na cnctembl «Knagka — WTyKaTypHOe MOKPbITME» Xa-
paKTepHO yCTafloCTHOE paspyLlleHue, NPU OTHOCUTENbHO
HU3KOM YPOBHE HamnpsKeHWIN 1 YaCTOM UX LUKIIMYHOCTK, KO-
TOpOEe NPOBOAUT K MPOpPaCcTaHMo MarncTPanbHONM TPEeLMHbI
B KOHTAKTHOW 30He MeXAy LUTYKaTypKOW 1 KNnagKom u ce-
MeWNCTBa MarncTpanbHbIX TPELMH B LTYKaTyPHOM MOKPbI-
K co ckopocTbio (dI/dN):

dl/dN = A(AK)"

roe: A v n - amnupuyeckme KoapouumeHTol, n = 2-7,
C yBeNMUYeHMeM XpPYNKOCTV MaTepuana n yBennumBaeTcs;
AK = Kmax — Kmin — nepenag ko3¢pdurLmeHTa MHTEHCUBHOCTU
HanpsXeHni 3a oguH umKn, N — 4ncio LUMKnos.

Pa3pyLieHve agre3noHHOro coeiHeHNA He MPOUCXO-
AT cpasy no Bcel NoBepxHOCTU. V13-3a TOro, UTo Hanmpsxe-
HUA B KOHTaKTHOW 30He pacnpepfesieHbl HepaBHOMEPHO,
yyacTKu, nogeepratoLmecs 6osee BbICOKMM HaNPsXKeHUAM,
pa3pyLialoTca B NepBylo ouyepefb, yMeHbluas TeM caMbiM
NPOYHOCTb BCEWN KOHTAKTHOW 30Hbl B Liennom. CTapT 1 pocT
MarucTpanbHOM TpeLnHbl B KOHTAaKTHOW 30He onpepe-
NAETCA COCTOAHNEM ¥ MPOoLieccaMm y ee BepLUVHbI U peani-
3yeTca No MexaHu3My, KOTOpPbIA BK/lOYaeT pasButme
MUKPOTPELLVH B 30He npefpa3pyLieHns U nx obbeauHeHve
B MaKpOTPEeLLMHY.

OCHOBHOW NPUYMHOW ee pa3BUTUA ABNAETCA U3MEHe-
Hue fedopmMaLmii U HaNPAXKEHNI B BEPLUNHE TPELLMHBI, BO3-
HMKatoLMe Npu yBRaXHEHNI 1 BbICYLUMBAHWUW, HarpeBaHN
1 OXJTaXKAEHNM CTEHOBOW KOHCTPYKLIMM U LUTYKAaTYPHOrO Mo-
KpbITUA. B BepLunHe MUKPOTPELLMHbI KOHLEHTPUPYETCA Ha-
npsxeHue (Puc. 8). Noka ypoBeHb HanpaXeHWn MeHblue
npefenbHOro 3Ha4YeHUsA aare3NOHHOM UM KOre3voHHOM
NPOYHOCTK, TPeLMHa He pacTeT. Ecnv B xofe fanbHewwero
pocTa BHelHe Harpy3ku, agebopmauum 1 HanpsaxeHNa B
yCTbe TPELIVHbI NPEB30MAYT NpefesibHblii YPOBEHb, MPO-
n3onpert ee nogpactaxue (puc. 7, 10).

7 ] 3 ¢

— ’ -
- [ ~ f - -
-—

. 'JT\«. > o~
\T’(T“- 7~ === o
- - == /’

I Ny =

Puc. 10. Pa3BuTtrie MarucTpanbHON TPELMHbI B KOHTAKTHOW
30He «ra306eTOHHOE OCHOBaHMe-WTYKaTypHOEe MOKPbITUEY

Ha obpaTHOM Xxopae LUKNa HarpyXeHus (CHYXeHUU
TemnepaTtypbl AW BAAXKHOCTN), MPOUCXOAUT YaCTUYHOE BOC-
CTaHOBJ/IEHVE TEOMETPMM BEPLUMHbBI TPELMHbI U pa3mepa
yNpyronnacTMyeckomn 30Hbl, OfHaKo B AaNibHellem Tpe-
L1Ha yBENMYMBaeT CBO ANvHY. C pOCTOM TpeLrHbI pacTeT
1 HaNps>KeHVE B ee BEPLUNHE, N KOrga pasmep TpeLnHbl fo-
CTUraeT KPUTUYECKNX Pa3MEPOB, a HanNpsaXKeHe B BepLInHe
TPeLLMHbI MPEBOCXOANUT NOBEPXHOCTHYIO SHEPIUIO pa3pyLue-
HUA BELLeCTBa, TO NPOUCXOANUT HeyrnpasiseMmoe paspyLle-
HMe CoefiIHEHNA N OTC/TIOEHUE LUTYKaTyPHOro NOKPbITAA OT
ra3o6eTOHHOW KNafKu.

Bo3HVKHOBEHME U POCT TPELLMH MOXKET NPOVCXOAUTb
KaK HemocpefCTBEHHO Ha rpaHuLe KOHTaKTa KnafKu o LTY-
KaTypPHbIM MOKPbITYEM, TaK U B LUTYKaTyPHOM MOKPbITAW UK
raso6eToHHOW KNnagke, UTo onpeaenseTcs COOTHOLEHNEM
BESINYVIH afre3nn Mexay HMU K BENTMYKHE KX Kore3un. Yem
HUXe afire3us U Bbllle Koresus, Tem 60nblie BepOATHOCTb
paspyLueHns coerHEHUA HENOCPEACTBEHHO MO rpaHuLe —
aAresvoHHbIN xapakTtep paspyleHus (Puc. 11).

a) b)

(@]

Puc. 11. Buabl paspyLleHnin B KOHTaKTHOM 30He
«ra300eTOHHaA KNafKa-WTyKaTypHOe NoKpbITHe»:

a — aare3vioHHoe; 6 — CMellaHHoe, C) PacKMHKBaloLLee
[eNCTBME BOAHbBIX MIEHOK B MarncTpanbHOM TpelyHe

Mpouecc pa3pyLeHna nHTeHcndULMpyeTCa 13-3a Ha-
NNYMA BNaru, arpeccrBHbIX XXMAKOCTEN 1 ra3oB, OTpULaTesib-
HbIX TemnepaTyp. Bnara, npoHukaa B ycTbe TpewmH
LUTYKaTYPHOrO MOKPbITAA, U KOHTAKTHO 30HbI «K/afKa-no-
KpbiTie» co3fdaeT pacKiuHMBalLlee AaBlneHne, KoTopoe
cnocobceTByeT pa3BuTuio TpewwmnH (Puc. 11¢). MNMpwu ncnapeHnn
Bary packinHrBatoLme CUbl NepecTatoT AeNCTBOBaTb 1 B
MaTepuasie BO3HMKAIOT HanpsaxeHua ycagku. C ysennye-
HNeM OTHOCUTENbHOW BIAXKHOCTM OKPY»KatoLLel BO3AYLLHOM
CcpeAbl MaTepuran BHOBb YBNaXKHAETCA, @ TPeLUMHbI PacKpbl-
BalOTCA U pa3BMBalOTCA.

Mpouecc pa3pyLeHns MHTeHcMdULMpyeTca 13-3a BO3-
[eCTBMA Ha OrpaxAaloLlylo KOHCTPYKLMIO arpeCcCnBHbIX
rasoB V1 XXMAKOCTel (OKUCKY Yriepoaa, AByOKMCH Cepbl, a30T-
HbIX coefuHeHn 1 ap.). Tak SOs coefnHAACL ¢ aTMocdepHol
BNarow, NpeBpaLlaeTca B CEPHY0 KUCNOTY, a 3aTeM B BUAE
noHoB SO4 pa3pyLuiaeT CUAMKaTbl KanbLma 1 KapboHaTHble
obpa3oBaHMA B LWUITYKaTypKe 1 Knagke. B TpewnHax obpa-
3yl0TCA NPOAYKTbI KOPPO3UM KOTOPbIE OKa3blBaloT packu-
HMBalLLee BAVAHUE, YTO TakKKe CMoco6CTByeT pasBUTUIO
MarmcTpanbHbIX TPELUH B LITYKaTYPHOM pacTBOpPe N KOH-
TaKTHOW 30He.

Ewe oaHvm 13 BMAOB paspyLualollero Bo3aencTaua
BHELLHel cpefbl B Nepunop dKCnayataumm CTEHOBOW KOH-
CTPYKUMY ABNIAETCA MHOFOKPaTHOE 3aMOopakmBaHue 1 oT-
TavBaHue. 3amep3awllas B TpewuHax LWTyKaTypHOro
NMOKPbITUA N KOHTAaKTHOWN 30Hbl, BRara yBennumBaeTcs B
o6beMme, Bbi3biBasA 3HaUMTENbHbIE HAMPAXKEHNA B YCTbe Tpe-
LMH, YTO NPUBOAUT K NOAPACTaHNIo TpeLwmHbl [7].
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B pe3ynbraTe BblleONMCaHHbIX NPOLLECCOB MPOUCXOANT pas-
pYLLEHNE LWITYKaTyPHOIO MOKPbITUA 11 OTC/IOEHNSA €ro OT ra300eToH-
Hou Knaaku (Puc.12)

Byl

Puc. 12. Pa3pylueHue 1 OTCIOEHWE LWTYKATYPHOTO MOKPLITUA OT ra3o-
6eToHHOM Knagku [23].

[lnA Toro uto6bl NPeAOTBPaTUTL TPELLMHOO6PA30BaHNeE B CU-
cTeMe «KnagKa-LWTyKaTypHOE NOKPbITVEY, MPOEKTUPOBAHME WTYKa-
TYPHbIX PacTBOPOB HEOOXOAMMO BECTV C YYeTOM MpOLeccoB
NPOTEKIOLWMX MPU HAHECEHVN 1 TBEPAEHNM PACTBOPA U HaMpsKe-
HVIA, BO3HMKAIOLLUX B LUITYKaTYPHOM MOKPbITVM 13-3a AedopmaLnii
CTEHOBOW KOHCTPYKLMM 11 CAMOT0 MOKpPbITWSA. Heo6xoaMmo M1UHW-
MM3MPOBAaTb KOJIMYECTBO YCaAOUHbIX TPELLVH, KOTOPbIE BO3HMKAOT
B MOKPbITUW NMPU HAHECEHUN 1 TBEPAEHUN LUTYKaTypPHOro pacTBOpa.
MpoOYHOCTb MPK pacTsKeHnn pacTBopa ero ebopmMaTUBHOCTbL 1
KOHTaKTHOM 30Hbl, lOMKHA 06eCrneyrBaTh BbICOKYH TPELMHOCTOMN-
KOCTb LUTYKaTypPHOIO MNOKPbITUA Y KOHTAKTHO 30HbI. TONIbKO B 3TOM
Cllyyae MOXHO 6yaeT 06ecneyumnTb BbICOKYHO AONTOBEYHOCTD LWTYKa-
TYPHOTO MOKPBITUA N CTEHOBOW KOHCTPYKLMM B LIESIOM.

Llenblo nccnepoBaHmin ABUMNOCH MOMYyYEHE LWTYKAaTYPHbIX pac-
TBOPOB C BbICOKOV TPELLIMHOCTONKOCTbIO, Mpy 0becneyeHnm Tpebosa-
HW HOPMATMBHbIX [JOKYMEHTOB MO CPEeAHEN NAIOTHOCTU, MPOYHOCTH
npy CKaTin 1 n3rmbe 1 Jpyrrx napamertpax. 1o obecneunT onTu-
MarbHble YCNoBUA PaboTbl CUCTEMBI «ra306€TOHHAA KNafKa-LUTyKa-
TYPHOE MOKPbITNE, BbICOKYIO JONITOBEYHOCTb CTEHOBOW KOHCTPYKLIMN.

--;J

Mcxopa u3 BbllEen3N0XKeHHbIX TEOPeTUYECKNX NPeanochl-
NOK, 6b1I1 NoA06PaHbl COCTaBbI LUTYKATYPHbIX CMeCei Ha pasnny-
HbIX BUAAX 3anofHUTeNeln 1 HanofHUTENeN — BEPMUKY/IMTOBOM U
13 60a razobeToHa (cmecb N21), Kap6OHATHOM ¥ MEPANTOBOM
(cmecb N22). inAa onTMMM3aLmUmM peLenTypHO-TEXHONIOMMYECKIMX
napamMeTpoB MCMONb30BaNN NATUGAKTOPHDIV SKCNEPUMEHT CO
cnepylowmMmn Bapbrpyembimy paktopamm (Tabn. 1).

[lna onpefieneHna CBOWCTB LUTYKaTypPHOro pacTBopa 13ro-
TaBnvBany obpasubl 6anoukn ¢ pasmepom 40x40x160mm. ba-
Nnoykn ¢GopmMoBanM Ha raso6eTOHHOM OCHOBaHWMW. Pexum
TBEPAEHMA BO3AYLLIHO-CYXOW, MOLENMPYOLLMIA paboTy LWUTYyKaTyp-
HOrO MOKPbITUA B peasibHbIX ycnosusax. [Nocne 28 cyTok TBepae-
HMA onpefenAnn oCHOBHble GPU3MKO-MeXaHNYecKe CBONCTBa:
NMPOYHOCTb NPU CKaTK 1N U3rnbe, CPefiHIO MIOTHOCTD, U Ap.
TpeLmHOCTONKOCTb ONpeAenany KaueCTBEHHO, BU3yasibHO Mo
HanMumo TPeLUVH B MOKPbITUN, U KONMYECTBEHHO, PacCUnTbIBas
OTHOLLEHVE NPOYHOCTY NPY N3rMbe K MPOYHOCTM NP CKaTUN.

B pe3ynbTaTe nonyyeHa WTyKaTypKa nossonsaioLyas obec-
neynTb COBMECTHOCTb PaboTbl ra306€TOHHO KNaAKKM CO LITYKa-
TYPHbIM MOKPbITVEM M TEM CaMblM BbICOKYIO [ONTOBEYHOCTb
CTEHOBOW KOHCTPYKLUN. OCHOBHble GpU3MKO-MeXaHUYecK e Xa-
paKkTePUCTUKI WTYKaTYpKN 13 cmecy N°2: cpefiHAA NIOTHOCTb
700-1100 Kr/M3, NpoYHOCTb Npu 13rnbe 10-25 Kr/cm?, MpoYHOCTb
npy oxkatmm 15-35 Kr/cm?, KoapdULUMEHT TPeLHOCTONKOCTA
0,25-1 (punc. 13a-d); ins cmecn N21: cpegHaAsa nnoTHocTb 600-1500
Kr/m3, MPOYHOCTb Npu 13rnbe 12-18 Kr/cm?, NPOYHOCTb NPU CKa-
K 18-36 Kr/cm?, KoadduumeHT TpewmHocTonkoctn 0,56-0,74
(pwnc. 14a-d).

MonyyeHHble WTyKaTypHble PacTBOPbI yAOBNETBOPAIOT Tpe-
60BaHVAM HOPMATUBHbBIX AOKYMEHTOB MO CPefiHel NAOTHOCTM
(600-1600 Kr/m3), npoyHOCTM Npu 13rmbe (10-25 Kr/cv?) 1 oxatum
(25-50 kr/cm?). LLiTykaTypHOe NoKpbITVie 06n1afaeT BbICOKOM Tpe-
LMHOCTOMKOCTbI0, KO3GOULMEHT TPELLMHOCTONKOCTU COCTaB-
naet 0,25-1, Toraa Kak TPeLnHOCTOMKNM CHMTAETCA WTyKaTypKa
c noka3satenem 6onblumm 0,26.

pviBeAeHHble AaHHble CBUAETENBCTBYIOT O TOM, UTO LiefieHa-
npaBneHHoN moanduKaLmen WTYKaTypHON CMeCu, MOXHO Mony-
YNTb LUTYKaTYPHOrO MOKPbITUE C BbICOKOM TPELLMHOCTONKOCTBIO 1
obecneunTb ONTYMarbHble YCIIOBUA COBMECTHOW PaboTbl «ra3obe-
TOHHaA KNagKa-WTyKaTypHOe NMOKpPbITUE». ITO B CBOIO oYepefb,
06eCcrneymnT NoBbILLEHVE AONITOBEYHOCTIN CTEHOBOW KOHCTPYKLIMN.

C
N

a) b)
Puc. 13. CpeaHaa mnoTHOCTb (a), NPOYHOCTL Npn 13rmnbe (b

), TIPOYHOCTb NPK CKaTUK (C)
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Puc. 14. CpeaHaa maoTHOCTb (a), NPOYHOCTL NpK 13rKnbe (b), NPOUYHOCTb MPW CXaTnK (C
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Tabnuua 1.

[uanasoH BapbmpoBaHms GakTopos

BAXKyLLero, Kr/m?
3anonHuTens
1 HaNoNHNTens,
m3/m3
Pacxop ¢$u6pbl,
Kr/m3
Pacxop Tylose
MBZ 15009,

Bup cmecn
Avana3oH

BapbUpOBaHUA
peancneprupyemoro

MoJINMEepPHOro NopoLuKa
Winnapas 5043 H, %

%

BbiBOAbI

1. Mpv NPOEKTNPOBaHNU MPOYHOCTHBIX NMapameT-
POB 1 TPELYMHOCTOMKOCTM LWITYKaTyPHbIX PacTBOPOB,
HeobxoArMo 6a3MpoBaTCA Ha MeXaHMKe pa3pyLleHns
CUCTEMbI «KJlagKa-LWTyKaTypHoe MoKpbITve». HasHa-
yaTb KOHKpeTHble Tpeb6oBaHMA MO NPOYHOCTU Mpu
oKaTvK, n3rnbe 1 TPELMHOCTONKOCTY NCXOAA 13 Ha-
NPSXKEHWI, BO3HWNKAIOLUX B LUTYKATyPHOM MOKPbLITUN
Npw TBEPAEHNM 1 SKCMIyaTaLVMOHHbIX BO3AEACTBUAX.

2. ObecneynTb HeobxoAVMblE CBONCTBA LUTYKa-
TYPHbIX PaCTBOPOB BO3MOXHO NyTeEM LieneHanpas-

Cmecb N2 1

Cmecb N2 2
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