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AHoTaumA. BaxXHbIM 2N1eMEHTOM CUCTEMbI «KMafiKa-LUTYKaTypHOE NOKPbITVE» ABNAETCA KOHTAKTHAA 30Ha Mexay Humn. OHa B 3HaUMTeNbHON Mepe Npeponpese-
NAET COBMECTHOCTb 1X paboTbl B COCTaBE CTEHOBOW KOHCTPYKUMW. [InA ynpasneHua GopmmpoBaHem KOHTaKTHOW 30Hb HEOOXOAVMMO PAacCMOTPEHVIE NPOLLECCOB,
NPOTEKALWMX B HEW, MPU HAHECEHUI WTYKATYPHOrO PacTBOPa, €ro TBEPAEHNMA 1 SKCTUTyaTaly CTEHOBOW KOHCTPYKUMI. B paboTe npeanoxeHsl KOHLenUmm u
KpUTEPMM Ha OCHOBE KOTOPbIX Pa3paboTaHbl MeXaHK3M ynpaBneHva 3Tum npoueccom. CneayeT paccmMaTpyBaTh TPU KOHLENUMW ANA pelueHra npobnembl: anac-
TUYHOCTY LWTYKaTYPHOIO MOKPbITYA, AEMNOUPYIOLLEV MPOCNONKN MEXY KNAAKOW W LUTYKATYPHbIM MOKPbLITHEM, @ TaKKe 00beAMHEHHAA NO KOTOPOK 31aCTUYHBIMM
LOMKHBI ObITb KaK LWTYKaTypHOE NOKPbITVE, Tak 1 KOHTaKTHasA 30Ha.

KnioueBble cnoBa. CcTema «kiafka-LUTyKaTypHOe NOKPbITVE», KOHTAKTHaA 30Ha B 3TOM CUCTEME, KOHLIEMNLMM W KpUTEPUM ANA MPOEKTUPOBAHWA CBOVCTB LUTY-
KaTypHbIX PaCTBOPOB.

AHoTaUif. BaxXn1eum enemMeHToM CUCTEMM «KafKa-LUTyKaTypHe MOKPUTTA» € KOHTAKTHA 30Ha MiX HVMK. BOHa 3HaUYHO MIpOIO 3yMOBAIIOE CMINBHICTb X PO6OTM
y CKNagi CTIHOBOT KOHCTPYKUl. 1A ynpasniHHA GopMyBaHHAM KOHTAKTHOT 30HM HEOBXIAHO PO3MIAHY TV NPOLLECH, WO NPOTIKAIOTb B Hil, NPW HAHECEHH WTyKa-
TYPHOrO PO34MHY, NOrO TBEPAIHHI Ta eKCrTyaTaLlii CTIHOBOT KOHCTPYKLT. Y po60Ti 3anpornoHOBaHi KOHLenLT | KpUTepii Ha OCHOBI AKKX PO3POBIEH: MexaHi3M ym-
paBniHHA UMM npouecom. Cnig po3rnagaTi TpM KoHUenuii AnA BupilleHHA Npobiemu: enacTUYHOCTI WTYKaTypPHOro NOKPUTTA, AemMndyiouoro Npowapky Mix
KNaAKOIO | LUTYKATYPHMM MOKPUTTAM, @ TaKOX 0ObefjHaHHOT, MO AKi enacTUUHUMM MaIOTb Oy T AK LUTYKaTypHE MOKPUTTA, Tak i KOHTAaKTHa 30Ha.

KniouoBi cnoBa. C1cTema «KnagKka-LWTyKaTypHe NOKPUTTA», KOHTaKTHa 30Ha B il cMCTeMi, KOHLenLii | Kputepii AnA NpoeKTyBaHHA BAACTUBOCTEN WTYKATYPHUX
PO3YMHIB.

Annotation. Important element of system «a laying — the plaster covering» is a contact zone between them. She considerably predetermines compatibility of
their work as a part of a wall design. Management of formation of a contact zone requires consideration of the processes proceeding in it when putting plaster
solution, his curing and operation of a wall design. In work concepts and criteria on the basis of which are developed the mechanism of management of this
process are offered. It is necessary to consider three concepts for a solution: the elasticity of a plaster covering damping layers between a laying and a plaster
covering, and also united on which elastic there have to be both a plaster covering and a contact zone.

Keywords. System «a laying — a plaster covering», a contact zone in this system, the concept and criterion for design of properties of plaster solutions.
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MocraHoBKa I'IpOGﬂEMbI HEeCeHNN N3BECTKOBO-LIEMEHTHOM paCTBOpHOIZ CcMeCn Ha Knafgky,

[lonroBeYHOCTb CTEHOBOW KOHCTPYKLUMU B 3HauYUTENbHOM
Mepe 3aBUCUT OT KoNmyecTBa fedeKToB B LUTYKaTyPHOM MNOKPbITN
N KOHTaKTHOW 30He MeXAy HUM 1 Knafgkow. PaspyLlueHre cnctembl
«KJlaAKa-LTyKaTypHOE MOKPbITUE» CBA3aHO C 06pa3oBaHKeM, Ha-
KonneHnem 1 pa3sutnem AedekToB (MAKPO- 1 MaKPOTPELLUH), KakK
B LUTYKATYPHOM MOKPbITUM, TaK U B KOHTAKTHOW 30HE €ro C KNagKoi.

MosTomy, AnA OLEeHKN pecypca paboTbl TaKOWN CUCTEMbI, He-
006XOAMMO 3HaHMe NPOLIECCOB 1 CTaAWI 3aPOXKAEHNA, HAKOMIEHNA
NOBPEXAEHUIN N POCTa MaKpOTpeLLMH. Heobxoarmo onpeaenntb
BHYTPEHHME 1 BHELLHME GaKTopbI, NPV TBEPAEHUN 1 SKCMNyaTaLuu,
CTeneHb UX BO3AeNCTBUA U MPOU3BECTU pacyeT HanpsXeHHOro co-
CTOAHUA, NOJ, BO3LENCTBNEM 3TUX GAaKTOPOB.

3HaHVe 3HepreTUYeCcKMX 1 CUIOBbIX NapaMeTPoB npoLecca
pa3spyLeHnsa No3BOIUT NPOEKTUPOBATb TaKMe KONMYECTBEHHbIe
noKasaTenu WTYKaTypHOro pacTBopa, KoTopble obecrneyaTb onTu-
MasnbHyto PaboTy CUCTEMBI «KNafKa-LITYKaTypHOE NMOKPbITE» U Bbl-
COKYI0 JONMOBEYHOCTb CTEHOBOW KOHCTPYKLMW.

Ba’kHbIM 311IeMeHTOM TaKol CUCTEMbI ABNAETCA KOHTaKTHasA 30Ha
MeXAy KNafKom v LITyKaTypHbIM NoKpbiTuem. OHa npeaonpenenset
COBMECTHOCTb PaboThl KNaAKM 1 LUTYKATYPHOTO NMOKPbLITUS B CTEHO-
BOW KOHCTPYKUMKW. Knagka 13 aBToKNaBHOro rasobetoHa obnagaet
BbICOKUM KanwIApHbIM MOTEHLMAIOM 113-3a 3HAUUTENIbHOTO 06bema
nop (520 Mm*/r) 1 ux yaenbHoi nosepxHocTu (22-34m%/r) [1]. Mpu Ha-
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13-3a ee HU3KOW BOLOYAEePKMBatoLLel CMTOCOOHOCTY, MPONCXOANT
oTcacbiBaHKe XUAKOCTU U3 Hee, TMOGUIIbHBIMY MOPaMU 1 KanuJi-
nAapamu matepuvana Knagku (puc16). CKopocTb 3anosiHeHUsA Nopbl
(v) onpepensetca ypaBHeHueMm [yaseiins:

v=(r2/8n) -« (Ap/l) (1)

rae [ - rny6rHa NPOHNKHOBEHWA XXNUOKOCTH, 1] — ee BA3KOCTb,

Ap - nepenap AaBfeHNA Ha yyacTKe /, paBHbIN KanuinapHoOMy
[aBNeHNI0 MEHUCKA:

Ap = - 2s12c0s g/r.

Ecnn kpaeBoi yron (q) He 3aBUCKT OT CKOPOCTH (V), TO KO-
NINYECTBO BMUTaBLUENCA XXUAKOCTY 3a BpeMsA t onpeensioT us co-
OTHOLUEHMS:

I(t) = (rtsi2cos q/2h)"2 (2)
3TO NPUBOAUT K TOMY, YUTO PacTBOPEHUA LieMeHTa 1 obpa-
30BaHVIA NepechiLLeHHOro PacTBopa NPOUCXOANT NPU MOHVIXKEH-
HOM cofiepaHuu BofAbl. M3-3a 3TOro, He NPOUCXOAUT MOJHanA
rmgpatauma LemeHTa, obpasyoTca HepaBHOBECHbIE, MeTacTa-
6UNbHblE NONMKPUCTANNNNYECKNe HOBOOOPa3oBaHUA TuNa:

1,83(3Ca0-Al20:s) + 1,48(CaS042H20) +

+ 3,38Ca(OH)2 +16,67H.0 ~

> 0,42(3Ca0-Al205-6H,0) +

+ 1,42 (3Ca0-Al,03:CaS0412H20) +

+ 3,38Ca(0OH)2 +0,07CaS04-2H.0 (3)



MoTepa BoAbl NPMBOANT K yCafKe WTYKaTypHOro pac-
TBOpa (NnacTnyeckom 1 rmgpataumoHHon). lmapaTaLoHHan
ycajKka LeMmeHTHbIX pacTtBopoB coctasnset 0,3..0,8 mm
(B cpegHem 0,4..0,5 mm/m nnm 40...50-10), nnactuyeckas
MO>eT MnpesBbllaTh rugpatauynoHHyto B 5-10 pas n coctas-
nAatb 2.5 mm/m (200-500-107) [2]. B pe3ynbraTte, B KOHTaKT-
HOW 30He «KnajKa-noKpbiTvie» obpa3syeTcA TPewuHbl 1
nonoctu (puc. 1.1, o).

IMpw 3KCnyaTauyy oHW Pa3BMBAKOTCA U OObeAVNHAIOTCA
B MarmcTpasnbHyo TpewmHy. lMpnymHamy pa3BuTms TpewmnH
B KOHTaKTHOW 30He ABNATCA Aepopmauny Knagku (temne-
paTypHble, BaXXHOCTHbIe, ycafku) (puc. 2) [3, 4], pasHocTb
Aedopmauuii LUTYKaTypPHOro NOKPbITAA 1 KNagKu, Bo3aei-
CTBWA BNaru, bAa 1 arpeccrBHbIX BELLECTB.

BenununHy nuHeHbIX N3MEeHEeHNI pa3MepoB Knagku npu
TemnepaTypHbIX BO3L4ENCTBMAX ONPeAenstoT 13 BbipaxeHns [5]:

AL = Losar-At (4)
At=to-t 5)

roe: AL-oTHOCUTENbHO YANMHEHWE AN CoKpalleHne
CTEHOBOW KOHCTPYKLUK; Lo — ANTMHA CTEHOBOW KOHCTPYKLINN
Ha MOMeHT BO3BeAeHUA; o — KO3GdULMEHT TemnepaTypHOro
pacwpeHuns aBToKnaBHoro razobetoHa, at =8-10¢/ °C[1,5],
At — N3MeHeHVe TemnepaTypbl CTEHOBOWN KOHCTPYKLMY; t1 —
TemnepaTtypa oKpyatowel cpelibl B MOMEHT BO3BeLEHNA
razo6eToHHOM KNafKu; tr— MakcMmanbHasa U MAHUManbHas
TemnepaTypa, BO3[eiCTBMI0 KOTOPOI NOABEpraeTca CTeHo-
BaA KOHCTPYKLMA B NETHUIA 1 3UMHIWI NEPUOAbI.

3umon anA Knagku, BbinonHeHHom netom npu +30 °C,
K03 durLMeHTe TeMnepaTypHOro paclumpeHuns ra3o6eToH-
How Knagku 810 6 rpag 1 1 nameHeHUn TemnepaTypbl OT +30
0 -20 °C, At =50 °C, nonHas gepopmaLms CKaTua COCTaBUT:

AL = Losar-At = 8-0,000008-50 = 0,0032m = 3,2mM;
At=50°C

Jletom, npu Harpese go +80 °C [1], pedopmanms pac-
LUMPEHMA COCTaBUT:

AL = Losar-At = 8-0,000008-50 = 0,0032m = 3,2mMm;
At=50°C

B obwwem Brge fedopmauuy CTEHOBOW KOHCTPYKLMU
rokasaHbl Ha (puc. 3). MKk Ha rpadrkax npynagaeT Ha neTo,
a AnA 3Mbl XapakTepHa caMas HM3Kas TouKa Ha rpaduike.

Knapka u wrykaTypHOe NoKpbITUe MMEIT pasHble Mo
Be/IMYMHe TemnepaTtypHble aepopmauun. 3umont epopma-
LMA COKaTUA WTYKaTYPHOro NMOKPbITUA (LeMeHTHbIV pacTBop
1:4) coctaBuT 0,55 MM/M, a nonHaa gedopmManma WTyKaTyp-
HOrO MOKPbITWA, HANPUMEP CTEHbI ATMHON 8M:
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Puvic. 2. TemnepaTypHble 1 BNaKHOCTHble AedopmMaLimn Knaakn (a,8) U HanpsxeHva 8 Hell (0)
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Puc. 3. TemnepatypHble (1), ycagouHble (2) 1 CymmapHble
Aedopmaumn (3) 1 CTEHOBOW KOHCTPYKLMYM NMPU SKCTTyaTaumn

AL = LocareAt = 8:0,0000104+50 = 0,0044m = 4,4mm;
At=50°C
JedbopmaLua cxatna WITYKaTypPHOro NOKPbITAA (COX-
HbI pacTBop) cocTtaBuT 0,3 MM/M, a nonHasa aedopmauus
LUITYKaTYPHOrO MOKPbITUA::
AL = LosarsAt = 8:0,000006+50 = 0,0024m = 2,4mMm;
At=50°C
Mpwn HarpeBe go +80 °C[1], pedopmaLms paclumpeHus
ra3o6eToHHON Knagku coctaBut 0,4 MM/M, a ee NonHas ge-

dopmaums:
AL = Locar-At = 8-0,000008-50 = 0,0032m = 3,2mMM;
At =50°C

Nedopmauna paclumpeHuns WTyKaTypHOro NoKpbITHA
(uemeHTHBIN pacTBop 1:4) coctaBuT 0,55 MM/M, @ NonHas ge-
dopmauma WTYKaTyPHOro NOKPbITUA:

AL = LocareAt = 8:0,0000104+50 = 0,0044m = 4,4mm;
At=50°C

Jedopmauma pacluMpeHna LITYKaTypPHOroO MOKPbITUA

(cnoxHbIV pacTBop) cocTasuT 0,3 MM/M, @ NonHaa Aedopmauya:
AL = Lo-arAt = 8:0,000006+50 = 0,0024m = 2,4mm;
At =50°C

Jedopmaumm paclumpeHmnsa Uan CKaTud, Bbi3biBaloT
HanpskeHNa (0) B KNaaKe 1 LUTYKaTypPHOM MOKPbITHN KOTpoe
MO>HO onpefennTb Npeob6oa3oBaB ypaBHEHMeE:

AL:Lo=0:E (6)

rae: AL — oTHocuTeNnbHOE YASIMHEHME UK COKpaLlieHre
CTEHOBOW KOHCTPYKLUK; Lo — ANTMHA CTEHOBOW KOHCTPYKLINN
Ha MOMEHT BO3Be/leHMs; O — HanpsaxeHus B H/mm% E - mo-
aynb ynpyrocti B H/mm? [5].
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Hedopmaumm nsrnba knagku (puc. 4a), pasHocTb gedpopma-
LniA 1 Moaynen ynpyroctu, ee v WTYyKaTypHOro NOKPbITUA, AB-
NATCA NpuYrHOW fedopmauunii CABUra B KOHTAKTHOWN 30He
«KJafKa-lTyKaTypHoe NoKpbiTue» (puc. 4a, 46).

Kak cnefctBue, B KOHTaKTHOM 30He MeXAy HUMMW, BO3HU-
KaloT HanpsxKeHuna casura (T) (puc. 5), KoTopble NpegonpeaensaT
pa3BuTHE TPELLMHBI B KOHTAKTHOW 30He:

T=[ATian — AT202] / [1/E1 + 1/E2] (7)
rae: T— HanpsKeHvie cABUra oT TemnepaTtypHbix Aedopma-
uui, krc/cm® ATy, AT: — pa3sHOCTb TemnepaTypbl B MOMEHT
YCTPOMCTBA U 3KCMyaTaLmu LUTYKaTyPHOIO MOKPbITUA 1 KNaaKy,
°C; a1, a2 — Ko3dPMLUMEHT TeMNepaTypPHOro paclUMpPeHuns Knaaku
W WTYKaTypHOro NoKpbITus; E1, E2 — Moaynu ynpyroct Knagku n
WITYKaTypPHOrO MOKPbITUSA, Krc/cm’;

Ha none Hanpsa»eHWi, BO3HUKalOLWeM B KOHTaKTHOW 30He,
13-3a Pa3HOCTU TeMMepaTypPHbIX 1 BNAXHOCTHbIX AedopmaLnii,
HaKnafAblBaloTCA KacaTesbHble HanpaXeHWsA (T) 13-3a MacChbl WTY-
KaTypHOro nokpbituaA (puc. 6) [6].

Tk = pe [(-1,58%/h?) — 48] (7)
roe: 5-TONWMHA WTYKATyPHOrO MOKPBITUA, M; p-CPefHAs
MAOTHOCTb WTYKaTypHOTO PacTBOpa, Kr/M> TK-Hanpsi)eHns B
KOHTaKTHOW 30He; h-BblCOTa WITYKaTYPHOrO MNOKPbITUSA, M;

Pa3pyLueHne KOHTaKTHOW 30HbI 0OYCNIOBNIEHO AeNCTBMEM
TaHreHuManbHbIX HANPAXXEHNI, BMeCTe C pacTArMBaloWwWmMm ycu-
JINAMU B NePreHANKYIAPHOM HanpaBieHUN K MAIOCKOCTA CTEHDI.
HanpsxeHna pacnpeneneHbl HepaBHOMEPHO Y YYacTKK, MoABep-
ralowmecs 6onee BbICOKMM HanpPsXeHVAM, pa3pyLUaloTcs B nep-
BYIO ouepefb, YMeHbllasd Tem CcaMbiM MPOYHOCTb BCeNn
KOHTaKTHOW 30Hbl B LIefIOM. DT Hanps»KeHna MOryT NpeBbICUTb
afire3noHHYI0 NPOYHOCTb, U TorAa NPOUCXOAMUT CTapT MarnucT-
panbHON TPELLMHBI.

OTO NPOUCXOAMNT MO MeXaHN3MY, KOTOPbIN BKITOUAeT 3apOK-
[eHVe 1 pPa3BUTUE MUKPOTPELLVH B 30HEe NpefpaspyLLeHUs 1 UxX
obbeuHeHne B MakpoTpeLmHy. OCHOBHOW NPUYMNHOI ee pa3Bu-
TMA ABNAETCA U3MeHeHne fedopmaLum 1 HanpsKeHUs B Bep-
WMHe TPeWWHbl, BO3HMKAWOLWME MpU  YBNAKHEHUN U
BbICYLUVMBAHWM, HAarpeBaHUM 1 OXNaXKAEHUM CTEHOBOW KOHCTPYK-
LK, 3aMOpPaxmnBaHMM 1 OTTavBaHWM BRary HaxoAsALlenca B Tpe-
wuHe. MNpu HarpeBaHUM WU yBRAKHEHUW, WU NpU  UX
COBMECTHOM BO3[eMCTBUY, MPOUCXOANUT POCT AedopMaLiuii, 4to
NPMBOANT K YBENUYEHUIO pagnyca KPUBU3HbI BEPLUNHbI Tpe-
WuHbL. [lo TeX NOp NOKa YpOBEHb HanpsikeHni 6yaeT MeHblle
npenenbHOro 3HayeHusa aareavioHHOM NPOYHOCTY, TPELMHa He
pacteT. [pu panbHewem pocTe fAepopmMaLmm, HaNnPAXeHNA B
YCTbe TPeLVHbl MPEB30NAYT NpefesnbHbll YPOBEHb, UTO NpuUBe-
[eT, K ee nogpactaHume (puc. 7).

Ha obpaTHOM Xofe LnKa HarpyXeHus (CHKeH Temne-
paTypbl UM BAXXHOCTHN), MPOVCXOANUT YaCTUYHOE BOCCTAHOBIE-
HMe  reomMeTpuy  BeplMHbl  TPelWwMWHbl U pa3mepa
YNpyronnacTMyeckon 30Hbl, OfHAKO, B AaNibHeNLleM TpeLwnHa
YBeJIMUMBAET CBOIO AJIVHY.

Pa3pyLueHne nmeeT yCTanoCTHbIN XxapakTep, NPy OTHOCK-
TeSIbHO HN3KOM YPOBHE HanpPsAMXeHWI 1 YaCTOW UX LUKITUYHOCTY.
DTO CBA3AHO C XapaKTepoMm paspyluatoLell Harpy3kn n Tem, 4to
1 B npoLiecce BO3HNKHOBEHWA TPELLMHDbI 11 ee pacnpoCcTpaHeHus,
yyacTByeT nnactuyeckan gedopmauma n3-3a HaMunA LemeHT-
HOrO refs, Tak Kak B MPOTVBHOM CJlyyae H/YTO He OCTaHaBIMBAJIO
6bl TPELUMHY OT 6€CKOHEYHOrO POCTa BO BPeMs OLHOIO LKA Ha-
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Puc. 4. V3rn6 cTeHoBOW KOHCTPYKLMY (a)
1 jedopmaLnm CABMra B KOHTAKTHOW 30He «KfafKa-nokpbiTie» (6)
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Puc. 5. TemnepaTypHble gebopmaunm (@) v HanpsaxeHna cagura (6)
B KOHTAKTHOW 30He «KMafiKa-NMoKpbITVEY
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Puc. 6. KacatenbHble HanpsKeHnA B KOHTAKTHOW 30He
«KIaAKa-NMOKPbITVE» 113-3a MAaCChl MOKPLITUA

Puc. 7. CTapT MarucTpasnbHOM TPELLWHbI B KOHTAKTHOW 30HE «KMajKa-MoKpbITves
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rpykeHus. TpewmHa MOXeT OCTaHOBUTLCA Ha HEeKOTopoe
BpeM#, TaK KaK He XBaTaeT SHeprumn Ha obecrneyeHrie JUHa-
MUYECKOro POCTa, HO B AaJibHENLLEM MPOUCXOANT ee pa3Bu-
Tne. CKOpoCTb pa3BUTUA MarmctpanbHoi TpewuHbl (di/dN)
onpepensaeTca yBaBHeHUeMm [7]:

dI/dN = A(AK) (8)

roe: N — uncno unknos; A 1 n — aMnupryeckne Koso-
duumeHTbl, N =2 - 7, C yBeNMyYeHeM XpyrnKoCTu MaTepuana
n yBenuumBaeTca; AK = Kmax — Kmin — nepenag koadpduumeHta
WNHTEHCMBHOCTU HanpseHWi 3a oguH unkn. Koaddruyment
VNHTEHCUBHOCTUN HanpA>KeHNI LLleMeHTHOrO pacTBOpa B 3aBU-
cMmocTu oT B/L oTHOWweHUA nmeeT cnepgytoLime 3HaYeHms:
npu B/L1=0,35-0,67 k03pdOULIMEHT MHTEHCUBHOCTI HaNpsKe-
Hun coctasnaet 0,8-0,41.

Bopa Takxe cnocobCTBYeT pa3BMTUIO MarncTpanbHoOM
TPeLUHbl B KOHTaKTHOW 30He. [IpUYnH noasneHna Bnaru B
KOHTaKTHOW 30He, HeCKoNbKo. Hannune Ha dpacape nnoTHoONM,
C Mano NaponpoOHNLAEMOCTbIO LWTYKaTYPKN, MPUBOAUT K
KOHZEHCaL N 1 HaKoMNIeHWo NapoobpasHoi Bnaru, KoTo-
pas naeT U3 NoMeLLeHVsA, MeXay LWUTYKaTyPHbIM CI0eM 1 Ha-
PY»KHOM NNOCKOCTbIO  Knafgku. ATmocdepHas Bnara
NPOHVKaeT Yepes TpelnHbl (bonee 0,2 MM) B KOHTAKTHYIO
30Hy, 6narogapa rugpodunbHOCT MaTepriana, a Takxe Ku-
HeTVYeCKol 3Heprum, KOTopoi oHa obnafaeT, ckaTblBasiCb
no NiockocTu cTeHbl [8]. Monaaas B TpeLwuHy, Boaa nony-
YyaeT MOBbILIEHHYIO MIIOTHOCTb 1 BA3KOCTb, @ €€ YNpyrocTb
CTaHOBWTCA PaBHOW YNPyrocTy matepurana. Ynpyroctb Bnaru
MOBbILAETCA K BepLUVHE TPELUMHbI 1 B pe3ynbTaTe yBennuu-
BaeTCA pacK/MHMBaloLee AeicTBMe Bnaru. B yctbe marnct-
panbHON TpewuHbl 06pasyloTca pacTArMBawLe Hanps-
eHus (puc. 8a), YTo NPUBOAUT K 3HAUUTESIBHOMY CHUKEHIO
aAre3sNoHHON MPOYHOCTU 1 JanbHeNeMy pa3BUTUIO Ma-
rMCTPasibHON TPELLMHbI B KOHTAKTHO 30He.

Mpy MUHYCOBbIX TEMMNepaTypax, B 3MMHee Bpems, pas-
BUTME MarncTpasnbHOM TPeLMHbI B KOHTAKTHOW 30HE MHTEH-
candurumpyetca mM3-3a obpasoBaHuA nbfa. BnaxkHocTb
razo6eToHa BO3J1e KOHTaKTHOW 30HbI MOXeET focTUraTh 46%.
HecmMoTpA Ha BbICOKYI MOPO30CTONKOCTb ra306eToHa, Npu
BI@aXXHOCTM 605ee 30% 1 MVHYCOBbIX TemMnepaTypax HacTy-
naert ero paspyLueHue [9]. OTcrioeHMe WTyKaTypHOro NMoKpbl-
TUA NPOMCXOANT 3a CYeT 06pa3oBaHNA Nibfja B KOHTAKTHOM
30He, 16O 3a CYeT NOCTENEHHOro paspyLUeHnsa MaTepuana
KNafKun B 30He PacrosioMeHHON pAfOM C KOHTAaKTHOI 30HOM
(puc. 86, B) [8].

Se

a

. F
IS S CCREEN, ¥ L4 3 i =

B pe3synbtate, Ha dacane obpasyetca 6onbluoe Konu-
YeCTBO MaKpOTPELLUH B KOHTAKTHOW 30HE, KOTOpble MOCTO-
AIHHO pa3BuBalTCA. Ha onpegeneHHom 3Tane OHU
06beaUHAIOTCA B O4HY MarncTpasbHyio TpeLuHy, obpasys
MOJSIOCTb, YTO NMPUBOANT K OTCJIOEHMIO LITYKATYPHOTO NMOKPbI-
TUA OT KNnagku (pwc. 9).

MpenBapuTenbHOE FPYHTOBAHUA WIIN YBAXXHEHNE ra-
300€TOHHON KNafKy, nepes HaHeCEHMEM LUTYKaTypHOMN
cmec, Mano3ddeKTBHO, TaK KaK He NpeaoTBpaLlaeT ucna-
peHvie Baru 3 WTyKaTypKu CO CTOPOHbI Gpacaza, a mo3Tomy
CyLLeCTBEHHO He BIMAET Ha OCHOBHbIE CBOCTBA PacTBOpa,
HO OKa3blBaeT BAUSHUE Ha GOPMUPOBaHUE KOHTAKTHOM
30Hbl 1 MO HaLLIEMY MHEHVIIO HE COBCEM MOJIOKUTENBHY!O.

Uenn

[na Toro, uto6bl N36exaTb BbILLEONNCAHHBIX 4eCTPYK-
TUBHbIX NPOLIECCOB pa3paboTaHbl TEOPETNYECKUE NPeano-
cbinku. LLitykaTtypHoe pacTBop crieflyeT paccMaTprBaTh Kak
NOKpbITME, CBA3aHOE C KNTaJKOW Yepe3 KOHTaKTHYIO 30HY.
PaHee mbl paccmaTpurBany npouecchl, IpoTeKatoLmne B Wry-
KaTypHOM MOKPbITUW, @ B 3TO paboTe aKLeHTMPYeM BHMa-
HUe Ha POPMMPOBAHNYM KaUeCTBEHHOW KOHTAKTHOW 30HbI.
HeobxoarMO Ha3HauaTb KOMMOHEHTbI CMeCH 1 UX Konnye-
CTBO, C YYETOM MPOLECCOB MPOTEKAOWMX B KOHTAKTHOWN
30He Mpw TBEPAEHNN LUTYKaTyPHOro NOKPbLITUA 1 paspylue-
HUM CUCTEeMbI «KNadKa-NokpbITue». X npriMeHeHre JOKHO
06ecneynTb YpPOBEHb HAMpPSXEeHU, B KOHTAKTHOW 30He,
MEHbLLUMX, YeM pa3pyluatoLire, HEO6XOANMO TaKXe YMeHb-
WKTb TPELYMHOOOPA30BaHME 1 3aMefInTb Pa3BMTME obpa-
30BaBLUMNXCA TPELYUH.

PaHee npeBanupoBana Touka 3peHuns, YTo LWTyKaTyp-
Hble PaCcTBOPbI AO/KHbI IMETb BbICOKYIO aAre3nto K Knagke.
OfHakKo, ec/iv MPOYHOCTb WITYKAaTYpPHOro pacTBopa byaet
6onblle NPOYHOCTU MaTepurana Knagku, To 3To nNprBefeT K
KOre3MoHHOMY pa3pyLUEHMIO TO eCTb MO MaTepuany KnagKku.

ABTOpamMu NpeasioKeHbl TPY KOHLUEeNUMW ANA peLueHns
npo6nembl: 31aCTUYHOIO WTYKAaTYPHOrO MOKPLITUA, AeM-
nupytoLen NpoCionKkn MeXay KNnafkomn 1 WTyKaTypHbIM
NMOKPbITUEM, a TaKKe 0bbeIHEHHAs MO KOTOPOW 3nacTuny-
HbIMM JOJIXKHbl ObITb KaK LUTYKaTypPHOE NMOKPbITUE, TaK U KOH-
TaKTHaA 30Ha.

KoHLenuma a3nacTMYHOro WTyKaTypHOro NOKPbITAA NC-
XOAUT 13 TOro, YTo AedopMaLum Knaaku (TemnepaTypHble,
yCafiouHble 1 Ap.) KOMMEHCUPYIOTCA 3@ CYET 3M1aCTUYHOCTU

&} B

Puc. 9. Pa3pyLueHv|e N OTC/I0EHME WTYKaTyPHOTO MOKPbITKA OT ra306eToHHO Knafkum
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(ynpyrow pacTaXmmocTn) WTYKaTypPHOro NOKPbITUA, A1 Yero Ma-
Tepuvan, UMelLWnii NosIHoe aare3suoHHoe CLensieHne ¢ OCHOBaA-
HMeM, [Jo/mkeH obnagaTb [OCTAaTOYHbIM  OTHOCUTENbHbBIM
yANHeHVeM. 3afjlaHHan BeNNYMHA OTHOCUTENIbHOTO YASIMHEHNS,
6yneT nepeKkpbiBaTb AedopmaLmn Knagku, npeaoTepaLiatb obpa-
30BaHVe U Pa3BUTHE TPELLMH, NCKITIOYaA pa3pyLieHne WTyKaTyp-
HOro nokpbITvA. MNpy 3ToM NpeanoYTUTENbHO, YTOOLI MaTepuan
paboTan B ynpyroi cTaguv 1 IMes BEIMYUHY OCTaTOYHOTO OTHOCK-
TEeNIbHOTO YAJIMHEHUA.

KoHuenuua gemndurpyiowiero cnoa npeanonaraet, Yto npu
fedopmaunn Knaaku, pactTarmBatoLye ycunma BOCNpUHMMAloTCA
3a CYEeT 3M1aCTUYHOCTM KOHTAKTHOW 30HbI MeXAy K/1aiKoM 1 MOKPbI-
TeMm. B 3ToM cniyyae MPOUYHOCTb Ha Pa3pbiB LUTYKATYPHOMO NOKpPbI-
TMA, TaKXe [O/KHA MpeBblwaTb pacTArnBaowne B HeMm
HanpsaxeHua. Ho ocHoBHOWN gemndupyowmii 3¢pdekT bepeT Ha
cebA y>e KOHTaKTHasA 30Ha. [InA WTyKaTypHbIX MOKPbITUA Hapy-
HbIX CTEH, CyLLeCTBYeT YC/IOBME OTCYTCTBME PAaCcTPeCKMBaHUA 1 OT-
CrlamBaHVA B YCNIOBYAX SKCMyaTaLum, KOTOpoe CBOANTCA K TOMY,
4TO afre3MoHHaA MPOYHOCTb JOMKHa ObiTb Bbille BHYTPEHHMX yca-
[OYHbIX HaNPAMXEHUI B MOKPbITAM U HUXKe Npefena NPoYHOCTY Npu
pacTsKeHN MaTepurana NoKPbITUA. B CBA3M C 3TVM A1 NOBbILEHNA
€ro TPewnHOCTONKOCTN HeobxoMMo GopMUPOBaHME TPeLLMHO-
npepbiBatoLert 3n1aCTUYHON KOHTAaKTHOW 30HbI B BMUAE MPOCIONKN
13 BbicoOKoaedopmMrpyemMoro matepuana. Toro MOXXHo fobuTbcs
LieneHanpaeneHHbIM GOopMUPOBaHMEM KOHTaKTHOW 30HbI «KNajKa-
NOKpPbITVE» UAW NPefBapUTENbHbIM HAaHECEHMEM Ha KNafKy nonu-
MepLeMeHTHON CMecM C  YBEMYEHHbIM  COAEep)KaHMeMm
penuvcneprupyemoro noiMMepHOro NopoLuKa.

Ob6befvHeHHaA KOHLeNuMaA npegycMaTpreaeT GopMmnpoBa-
HVie, KaK 3M1aCTUYHOTO LITYKaTYPHOTO MOKPbITUSA, TaK Y1 KOHTAKTHOTO
CNI0A MeX[y KNafKom 1 NMoKpbITUEM.

[na obecneueHna peanvsayum KOHLENLMA GopMann3oBaHbl
KpriTepurasbHble TPeboBaHA K LITYKaTyPHOMY MOKPbITHIO:

1.MNlpoBepKa MPOYHOCTM CLENNEHNA WTYKaTypHOro cnos c
KafKo BbINoNHAETCA No popmyrie, onpefenatoLein BeNMUnHbI Ha-
NPAXEHNA MPU PaCTAKEHUN:

o=F«/Ac<Ra 9)

rae Fc— peakuua B NoAaTIMBON CBA3M MeTOAa KOHEYHbIX 3J1e-
MeHTOB, KH; Ak — nnowagab anemenTa, M% Ra — pacueTHbIl npeaen
MPOYHOCTU CLENSIEHNA WTYKaTYPHOrO NOKPbLITUA C ra300€TOHHbIM
OCHOBaHuem, Klla.

2. CaBuratoLee HanpsaxeHue (T) BOMKHO OblTb MeHbLLE MPOoY-
HOCTU cLenneHna NOKPbITUA C KNafKon:

T=[ATian — AT2a2] / [1/E1 + 1/E2] (10)

rae: T— HanpsXXeHve caBura oT TeMnepaTtypHbIx AedopmaLimii,
Krc/cm? AT, AT — pa3HOCTb TeMnepaTypbl LITYKaTypPHOrO MOKPbI-
™A 1 Knagku, °C; ai, a2 — KO3POULMEHT TEPMUYECKOTO pacluMpeHns
KNnafKku v WTyKaTypHoro nokpbitus; Ei, E2 — mogynu ynpyroctu
KNagKu 1 WTYKaTypHOTO NOKPbITUSA, Krc/cm;

Mcnonb3ysa 3T KOHLENUMW U KpUTEPUK, Mbl NOJTyYaeM OCHOBY
[NA ynpaBneHya KayeCTBOM KOHTaKTHOW 30HbI B CUCTEME «KNafKa-
NoKpbITHE.

Cnoco6bl peanusayum TeopeTNyYecKuX Npeanocbiniok

Kak 6bi10 0TMEYEHO paHee, OAHOW 13 OCHOBHbIX MPUYMH
bopmrpoBaHna fedeKTHOM KOHTAaKTHOW 30HbI, ABNAETCS 0be3-
BOXKMBAHMeE CMeCH 13-3a 0TCOCa BNaru noprcTbiM 0OCHoBaHue. U
30ecb Hamy 6yfeT UCNoJiIb30BaH 3TOT MEXaHW3M, HO yXKe s
bopMUpOBaHNA KaueCTBEHHOW KOHTAKTHOW 30Hbl. [1na obec-
neyeHVA ONTUMasbHbIX YCNOBUI TBepLeHWs, NpefoTBpaLleHNs
TPeLWmnHOO6pa3oBaHA B KOHTAKTHON 30HE, pacTBOPHas cMecb
JOJKHa MIMeTb BbICOKYI0 BOAOYAEPXKMBaIOLLYIO CMOCOOHOCTD.
[lnAa 310ro, B cMecb He0OXOAUMO BBOAWTb M3BECTb, B3aMeH YacTu
LieMEHTa, N3BECTHAKOBYIO MYKY, 3G1pbI LIENNON03bl U pegucnep-
rmpyemble MoJsiMMepHble MOPOLLKN.

B pe3ynbraTe Mbl nonyyaemM LLleMeHTHO-NONNMEPHYI0 Maccy,
no peosiornyecknm napameTpam NpubanKatoLyca K MacTu-
Kam. Tenepb ana GOPMMPOBAHNA KaueCTBEHHOW KOHTAaKTHOM
30HbI MOXKHO MCMOJIb30BaTh BbICOKUI KanmMUAsAPHbIA NOTeHLMan
MaTepuana Knagku. 3To obecrneumT npucacbiBaHve BA3KOW
Maccbl MpY MOMOLLM BcacbiBawwero gaenexue (AP), kotopoe
MOXHO BblYNCANTb 13 YpaBHeHuA lNyasenna [10].

de/dt = (rAP)/8nk (11)
rae r - paguyc Kanunnsapa, m; AP — BcacbiBalolLee faBrieHne
Kanunnapa, Ma; n — AuHaMmMyeckasn BA3KOCTb XMAKOrO peareHTa
pacTBopHoOI cmecy, Ma-c; £ — rny6buHa NPOHUKHOBEHWS XXUAKOTO
peareHTa pacTBOPHOW CMecy, M; T — Bpems, C.

M3meHeHe MUKPOCTPYKTYpbl MOp, B NpoLecce NpoHUK-
HOBEHMA XUJKOro peareHTa PacTBOPHON CMecu, MOXeT ObiTb
paccMOTpeHO Ha OCHOBe bGanaHca SHepruK Ha rpaHuLe pasgena
¢das:

On=20u(pcos6/2) (12)

rae Ow — MOBEPXHOCTHOE HATSXKEHVe mMaTepurana Knagku,
KII/M?; Owp — MOBEPXHOCTHAA SHEPIA Ha rpaHuLie pa3aena dpa3
KUIOKOro peareHTa PacTBOPHONM CMeCU -maTepuan Knamku,
KOx/M% 6 — KpaeBow yron cMaumBaHus, °. Ecnn cooTHowweHne
Ow/Oup = 2 NMN60 O = 0°, XMAKUI peareHT pacTBOPHOW cMecu
MOeT MPOHUKATb B MOPbl 1 Kanuanapbl MaTepuana Knagku,
TOrAa Kak npu ow/owp < 1,2 0 > 120°, NPOHNKHOBEHMS He GyaeT
NPOVCXOAUTD.

Torpa 3HaueHMe BcacbiBatoLLero aasneHns nopbl (AP) nony-
Yyaem 13 ypaBHEHUS:

AP =20p0s0 /1 (13)
rae Op — NMOBEPXHOCTHOE HATSXKeHVe XUOKOro peareHTa
PacTBOPHON CMECU 1 LITYKaTypHOro pacTeopa; KIx/m>.

Mpeob6pasosbiBas dopmynbl (11) 1 (13), Moxem onpenenvTb
rny6uHY NPOHVKHOBEHUA »KnAKoN dpa3bl () n ee konnyecTtso (D)
npwy NOMOLLM ypaBHeHWA JHWTenHa (15).

de/dt=r0pews 0/4nL (14)
O6beanHMB 1 NpeobpasoBas 06e CTOPOHbI ypaBHeHUA (4)
nonydyaem:
22=(rpcos 0/ 2)+(0p / N)T (15)
D =KkT/mnr (16)
roe D — KonMuecTBO XMAKOro peareHTa pacTBOPHON cMecH,
M?/C; r — papuyc YacTuL anddYHANPYIOLLEro BelecTsa, M.

da

Puc. 10. Cxema GOPMMPOBAHNA KOHTAKTHOM 30HbI «KNafKa-NMoKpbITVe» (a) 1 ee doTorpadum (6)
1 — PacTBOPHasA CMECh, B AYEKe-NOPE; 2 — Kanuanapbl B CTEHKE KPYMHOM NOPbI A4encToro 6eToHa
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M3 ypaBHeHuni (11-16) cnegyeT, 4TO CKOPOCTb MPOHMK-
HOBeHWA, >KMKOro peareHTa pacTBOPHON CMecy, yMeHblUa-
eTcA C NoBbllleHVeM ero BA3KocTy. Mo Mepe npoTtekaHuA
peakuuu rugpataLmm, BA3KOCTb XMUAKOro peareHTa pacTBop-
HOW CMeCy YBeSIMYMTCA TaK, UTo lanbHellllee ee MPOHNKHO-
BEHME B KanwuinAapbl MaTepvana Khnagku CTaHOBUTCA
HeBO3MOXHbIM. OffHaKo 6narogapsa npucacbiBatoLemy 3¢-
deKkTy KanunnapHbIX Nop (puc. 10a), KpynHble Mopbl-AYenKy
aBTOKJ1aBHOIO ra306eToHa OKa3blBaloTCA MOMHOCTbIO 3aroJ-
HeHbIMU PacTBOPHOW CMeCblo, UTo obecreyrBaeT popmrpo-
BaHVe KOHTAKTHOM 30Hbl C MUHVMAasbHbIM KOJIMYEeCTBOM
nedekTos (puc. 106).

Bo BpemMsa MPOHUKHOBEHMA XMAKOrO peareHTa pac-
TBOPHOW CMeCH, B peakLIo BCTYNaloT XKUAKOCTb U TBEPAOE
BELLeCTBO MaTepuana Knagku, Uto obecrneunsaet aHKepyto-
wuin 3ddekT (puc. 10a), NPOUYHO GUKCMPYIOLLNIA LITYKATYp-
HOe MOKpbITMe Ha MOBEPXHOCTU Khnajku. B pesynbrarte
dopmupyeTca anacTMyHas, C MasibiM KonmyecTBoM fledek-
TOB, KOHTaKTHaA 30Ha MeXay KNafKon 1 WTyKaTypPHbIM Mo-
KpbiTnem (puc. 106).

QopmnpoBaHe 31acTUYHON KOHTAKTHOW 30Hbl, Ha-
psapy ¢ o6pa3oBaHMEM LWITYKAaTypPHOro MOKPbITUA C MOBbI-
LIEHHOW 3N1aCTUYHOCTbIO, MEHAET KaueCTBEHHYIO KapTuHY
paboTbl cMCTeMbI «KIafKa-NMoKpbIT1e». TPeLNHOCTONKOCTb
TaKoro NoKpbITUA B 3HaUMTENbHOWN Mepe, HapsAAay C NX cobCT-
BeHHON [edOopMaTMBHOCTbIO, onpeaenaeTcaA MHTEHCUB-
HOCTbIO B3aMMOJENCTBMA MOKPbITUA € Knagkon. [lpu
cooTHolweHwuu (17) obecneurBaeTca npefoTBpaLleHe pac-
TpecKnBaHuA 1 OTCNanBaHNA:

A>oy<op (17)

rae A —afresus WTYKaTypPHOro NOKPbITUA K MOBEPXHO-
CTn Knagku, MlMa; oy — BHyTpeHHee ycafouHoe HanpsaxeHune
B NOKpbITUK, MIMa; op — Npeaen NPOYHOCTY NPY PaCTAXEHNN
mMaTepuana nokpbITvaA 1 knagku, Mlla.

OTHocuTenbHOoe flepopMUPOBaHIE KOHTAKTHOW 30HbI
YBENNUMBAETCA 3a CUET U3MEHEHUA MOAYNen ynpyroctu n
nnactuyHoctu [10]:

(a3 (a3

e, A e e (Gl _Go}a ‘Ie—t-'e

Ey E){l_e_”a) Mo

(18)

rae e: — oTHocuTeNIbHaA aepopmaLna OT HanpaAXeHNs
oy, Ey — mogynb ynpyroctn matepuana Mlla; Es — mogynb nna-
cTnuyHOCTW, MIMa; B — BpemaA penakcaumm Hanps»KeHWiA, ¢; Oo —
npegen gnutenbHol npoyHoctn, MMa; B — mepa aHOMasb-
HOCTV BA3KOCTU [11A aHOMasIbHO BA3KUX MaTepuanos, Ka-
KUMW  ABAAIOTCA  MacTMKM UM WTYKaTypKu  Ha
nosMmepLEeMeHTHbIX BAXKYLLUX; No — HAMOONbLLAA CTPYKTYpP-
HasA BA3KOCTb Hepa3pyLUeHHON CTPYKTYpbl MaTepurana, la-c.

113 3aBrcumocTeit cnepyer, Uto TemnepaTypHble Hanps-
eHVA B WITYKaTypHOM MOKPbITUM (19) N KOHTaKTHOW 30He
(20, 21), n3-3a penakcaumm HaNPAXXEHNN N MEHbLLEro 3Haye-
HUA MOAYNA 3NaCTUYHOCTY CHUXAIOTCA, MPY YCIIOBUN, YTO
Bpems (t) u3meHeHna TemnepaTypsl (T), 6onblue BpemeHu
penakcauum 6.

Ot = (LO - Ln) . (Tmax - Tmin) . Ey (1 9)
[InA KOHTaKTHOW 30HbI C NOBbILLIEHHOW 31aCTUYHOCTbIO:

(L, ~Ly) (Towe —Toia) E,E,[1-"*) (20)
E, +E,[1—e") '

o, =

T=[ATion — AT2a2] / [1/E1 + 1/E2] (21)

MpviBefeHHbIE BbIKNALKM CBUAETENBCTBYIOT O TOM, YTO
peanusauua Npefno)XeHHbIX KOHLENUUI 1 KpUTepUeB Nos-
BONAET YMEHbLNTb TpewmnHoobpasoBaHme B CUCTEME
«K/afKa-MnoKpbITMe» Ha CTafuMn HaHeCeHUA 1 TBepAeHus
PacTBOPHOW CMECU 1 VX Pa3BUTUIO Ha CTafiUM SKCMTyaTaLyn.
A 3TO NO3BONIAET YBENNYNTb AONITOBEYHOCTb CTEHOBOW KOH-
CTPYKLMM, YMEHbBLINUTb SKCMITyaTaLMOHHbIE 3aTpaTbl.

Busogu

YBenuyeHvie TennonoTepb, CHUXKEHNE AONTOBEYHOCTH
CTEHOBOW KOHCTPYKLNW MPOUCXOANT N3-3a paspyLleHns 1
OTC/IOEHMA WTYKaTYPHOTO MOKPbLITUA OT Knagku. B pabote
paccMOTpeH MeXaHU3M TPeLMHOO6Pa30BaHN B KOHTAaKTHOW
30HEe CUCTEMbI «KNaAKa-MoKPbITUE», MPeSIOKEHbl KOHLemn-
LM 1 KpUTEPMM NO3BONAIOLLME NPOEKTMPOBaTb CBONCTBA
LITYKaTYPHbIX PacTBOPOB 06ecrneyrBaloLmnx OnTUManbHYy0
paboTy CUCTEMbI «KaAKa-MoKpbITHe.

KoHuenuma anacTMyHOro WTyKaTypHOro NOKPbITUAA NC-
XOAUT 13 TOoro, uto AedpopmaLnv Knagky (temnepaTypHble,
ycaflouHble 11 Ap.) KOMMNEHCUPYIOTCA 3a CHET 31aCTUYHOCTK
(ynpyrow pacTa»KUMOCTW) LUITYKaTypHOro MOKPbITAA, ANA
yero matepuiasn, UMeroLLMI MOSTHOe afre3noHHOE CLenieHne
C OCHOBaHVeM, JoMmKeH obnafjaTb AOCTaTOYHbIM OTHOCK-
TeSIbHbIM YANIMHEHNEM.

KoHuenuuna aemnupytoLiero cnos npeanonaraert, 4To
npw fedbopmauun Knagku, pactTarnBsatoLyme ycunma Bocnpu-
HMMAIOTCA 3a CYET NMACTUYHOCTN KOHTAKTHOWM 30HbI MeXay
KNagKom 1 NOKpbIThEM.

O6beanHeHHan KOHLeNumA npegycMaTpmsaeT Gopmu-
poBaHMe, KaK 3/1aCTUYHOTO LWITYKaTyPHOrO MOKPbITUA, TaK 1
KOHTaKTHOrO CJ10A MeXy KNagKol 1 MOKpbITUeM.

Peanusauma npeanoXeHHbIX KOHUEMNUMn n Kpute-
pueB No3BONAET YMEHbLUNTb TPeLMHOOOpa3oBaHnA B Ch-
cTeMe «Knagka-nokpbiTve» Ha CTaguM HaHeceHuA U
TBEP/EeHNA PaCcTBOPHON CMECU U X Pa3BUTUIO Ha CTaaun
3Kcryatauun. A 3To npuBefeT K YBeNIMYEHNIO AOJITOBEY-
HOCTW CTEHOBOW KOHCTPYKLIMY, YMEHbLUWT 3KCrJTyaTaLoH-
Hble 3aTpaTbl.

JinTepartypa:

1. TankuH CJ1. MprMeHeHre AYENCTOOETOHHbIX N3NNI
Teopua n npaktuka / [fankuH CJ1., CaxHes H.M.,
Cokonosckun JI.B, m pgp.] -Mwunck: HIT OOO
«CTpuHKO», 2006. -458c.

KHatbko M.B., EdumeHko M.H., Topwkos A.C.
K Bompocy o fonroBe4YHoCTV 1 3HeProspPeKTNBHO-
CT  COBPEMEHHbIX  Orpax<pakolmx CTEHOBbIX

KOHCTPYKLUIA >KUNbIX, afMUHUCTPATUBHbIX U NpO-
MN3BOACTBEHHbIX 38aHuN // WHXeHepHO-CTpounTenb-
HbI XypHan. —2008.-N2 2. —C. 50-53

Bongpxux ®. JedopMaLmoHHbIe LWBbl B KOHCTPYK-
LMAX Ha3eMHbIx 3gaHui / Bongpxux ©. —M.: Ctponns-
aar, 1978. —224c. .un.—bnbnuorp.: ¢.209-221

EmenbaHoB A.A. loBpexaeHNA HapyHbIX NaHenemn
XKUNbIX MONHOCBOPHbIX 30aHNI MPU TEMMEPATYPHbIX
Aedopmaumsax Nno AaHHbIM HATYPHbIX UCCIe0BaHMUN
/ EmenbaHoB A.A. // AHanu3 npuyvH aBapun u
NOBPEXAEHNN CTPOUTENIbHbIX KOHCTPYKumn — M.:
M3paTenbcTBO NIMTEpaTypbl NO CTPOUTENbLCTBY, 1964.
Bbinyck 2.- C.153-177

B.bna3su CnpaBoYHMK NpoeKkTMpoBLYMKa. CTpoutenb-
Haa ¢um3mka / B.bnasm - M.: TexHocdepa, 2005.
-536¢.

P.®.PyHoBa, J1.0.lWenHny, O.MTeneBepa, B.l.loy
OcHoBU BMPOBHMLTBA CTIHOBUX Ta 03406/110BaNbHUX
matepianis. —K.; KHYBA, 2001.-354c.

MHOL39 ILVIOIdITEIH VL IMJIL

I9HO139 3191013hE N AMM13Y .

65




