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1. BgedeHue

C cepeauHbl 1990-x roaoB, B CBA3M C yXKecToveHneM TpeboBaHuin K CONPOTUBMEHUIO Tennonepegaye, B
ctpaHax CHI wupokoe npvMeHeHUe NonyyYnnm CROUCTbIE CTEHbI C NULEBLIM KMPMUYHLIM crioem. Mpu 3TOM, He
obnagas COOTBETCTBYHOLLEN HOpMaTMBHOW 6a3o/i M ONbITOM CTPOUTENbCTBA, MHOMME pelleHus Bbinu
3aMMCTBOBaHbl 3a pybGexoM, W, B MEpBYH o4vepedb, U3 EBPOMNEWCKUX CTpaH, FAE CHOWUCTblE CTEHbl Havanu
npumeHsitbcst Ha 20-30 net paHee. JKcnnyaTtauusi CrOWUCTbIX CTEH, OCOGEHHO B KapKaCHO-MOHOSIUTHOM
MHOTO3TaXHOM [AOMOCTPOEHMU, YXKe B nepBble 3-5 neT BbISBUMNO psf Cepbe3HbiX HeJoCTaTKoB, KOTOPblIE BO
MHOTUX Crydasx NPUBOAMIN K aBapUAHOMY COCTOSIHUIO CTEHOBOTO OFpaXkAeHWUst U gaxe K obpyLUeHuto nuueBoro
cnosl.

OCHOBHblE NPUYMHBI, CMOCOBCTBYIOLLIME BO3HUKHOBEHUIO aBapUMHbLIX CUTYyaUWUA, OOCTAaTOYHO LUMPOKO
ocBelleHbl B TexHudeckon nutepartype [1-7, 17, 19-90] u cBogdatca Kk cnegyroLlemy:

OTCYTCTBME TOPU3OHTAlIbHbIX N BEPTUKAJIbHbIX ,El,e(bOpMaU,VIOHHbIX LLBOB B JTMLIEBOM CJ10€;
— HenpasuribHOE onnpaHue nuueBoro Criod Ha Topubl MeXOYy3TaXHbIX I'IeperbITI/II7I;

— OTCYTCTBME apMNPOBaHUA NOPU3OHTAJIbHbIX PAOOB KilagkKy B JTMLEBOM CJ10€;

— HeKa4yeCTBeHHaA aHKepoOBKa J1IMLEeBOro CrioA K BHYyTPpEeHHEMY;,

- HU3KOE Ka4yeCTBO NpuUMeHAeMbIX MaTepmnarnos, a Takke HeyaoBNeTBOpUTeSIbHOE Ka4eCTBO CTPOUTESIbHbIX
pabor.

Cnegyet OTMETWUTb, YTO, HECMOTPSA Ha CrOXHble YCroBus paboTbl NULEBOrO Crosi, ero CtaTu4eckui
pacyeT Npu NPOEKTUPOBaHMM Yalle BCEro He BbiMofHaeTcs. Kpome TemnepaTypHO-BNaXHOCTHbIX BO3AENCTBUM U
BeTpa NMUEBOWN CfOM UCMbITbIBAET TaKkKe HanpsikeHWs OT OCafKkM kapkaca, nMporMboB OUCKOB MepPeKpbITUM,
nepekoca kapkaca OT BETPOBOW Harpy3km nunbo HepaBHOMEpPHbIX 0CadoK yHAAMEHTOB. YcTpaHeHue
noBpexaeHni dacagoB B SKCNyaTUpyeMblx AOMax SABNSETCS BECbMa CMOXHON 1 AOPOrocTosien 3agayen. Tem
He MeHee, HeobOXOOMMOCTb €€ HEOTNIOXKHOrO pelleHns BbiTeKaeT W3 NPOrpPecCUMpyoOLEro CHUXKEHNS
AONroBeYHOCTN hacafoB, YXYALUEHUs UX 3KChnyaTauuoHHbIX CBOWCTB, @ camoe rmaBHoe — u3 6e30nacHocTu
akcnnyaTaumm [12]. K coxaneHuo, HeCcMOTps Ha NOTPeBbHOCTb MpakTMKWM, BOMpocam pemoHTa dacafgoB Kak
MPOEKTHbIMW, Tak W CTPOUTENbHBIMW OpraHu3auusMy Yyaoensietcs HeaocTaTovyHoe BHMMaHue. [lonbiTka
BOCMOSMHWTbL 3TOT Npoben ABMSeTCs Lenbio HacTosLWen cTaTby.

2. Bocco3OaHue deghopmalUoHHbIX Weos

CoBeplLUeHHO 04YeBMAHO, 4TO Hambonee adppeKkTUBHBIM CnocoboM peMoHTa NULEBOro Crios sIBNSAETCA
yCcTpaHeHue npuyvH, BbI3blBaKLWMX ero gedektbl UM paspyweHve. B nepyto oyepenb, 3TO KacaeTtcd
FOPM3OHTANbHbLIX W BepTUKAmNbHbIX AedOpPMaLMOHHbIX LIBOB, KOTOpble B MNOAaBMsOWEM OOMbLUINMHCTBE
NMOCTPOEHHLIX OOMOB OTCYTCTBYKOT. 3TO NPUBOAUT K MOSABMEHUIO BEPTUKANbHbLIX TPELUH B NMLEBOM Crioe,
0COBEHHO B yrmax AOMOB, M BbIKpALUMBAHWIO KMPMMYa B 30HE AUCKOB nepekpblTuin. Kak nokasbiBaeT MpakTuka,
nepeknagka KMPNMYHON KNagaku B yKa3aHHbIX 30HaxX ABNSeTcs HeadEKTMBHON, MOCKONbKY NpMYMHa paspyLleHuns
octaetcqa. bornee [encTBeHHbIM gBRsieTCA BOCco3faHWe AedopMaumoHHbIX LWBOB. Peanusaums 3atoro
MEepOonpuSTUS BO3MOXHAa MyTeM paspesku NULEBOro Cros C MOMOLLbI OUCKOBbIX NMOO cneuvanbHbIX LemnHbIX
nun. MNpu aToM BepTuKanbHble LIBbLI MPEeXAe BCero crnegyeT ycTpavBaTb B YINOBbIX 30Hax (acagos, rae
TemnepaTypHble Aedopmauum NUUEBOro Cros [OCTUraloT MakcumanbHbIX 3HadeHun [1]. B nnockon 4vactm
cdhacanoB BepTMKasnbHble LWBblI OOLIYHO COBMELLAIOT C OTKOCAaMM OKOHHbIX NPOEMOB. PaccTtosHne mexay LBamm
OOIMKHO onpefenaTbCa CTaTUYECKMMM pacyeTamu, B KOTOPbIX YYUTbIBAKOTCA KMMaTU4eckue YCrnoBusi, BuUA
mMatepuana obnMLoBKM, ee LBET U OpMEHTaLUsA OTHOCUTENBLHO conHua. Mpu aTom cneagyeT 6paTh BO BHUMAHWE U
acteTnyeckui paktop. Hanpumep, cornacHo Hemeukum Hopmam, DIN1053-1 B 3aBUCMMOCTM OT reorpadonyeckon
LWUMPOTbI pacCcTosiHMe MeXxAy BepTuKanbHbIMU AedOopMaLMOHHbIMK WBaMU Ans dacafoB, PacnoriOKEHHbIX C
CEBEPHON CTOPOHbLI, NPUHUMaeTcs B npegenax 12-14 m, ¢ toxHon — 8-9 M, ¢ 3anagHon — 7-8 M, a C BOCTOYHOWN —
10-12 m. Takke CTOUT y4nTbliBaTb W KOHCTPYKTUBHbIE OCOOEHHOCTM YCTPOMCTBA LWBOB. Hanpumep, B HEMELKON
npakTuke [11] WMpoko NpumMeHsieTca pa3peska krnagku no wrpabde (pucyHok 1), 4To, ¢ 0QHOM CTOPOHLI, BpocaeTcs
B rnasa, HO C Jpyron, nogobHbii Oed)OpMAaUUOHHBIA LUIOB MeEHbLUE HapylwaeT UeNOCTHOCTb Knagku, no
CPaBHEHMIO C MPSMbIM, U YMEHbLUAeT BEpPOATHOCTb CMELLEHMS OZHOM YacTu MWLEBOro Crosi OTHOCUMTENbHO
OpYroro n3 nrockocTHu.

129
Opnosuy P.B., 3umun C.C., HaukuHa lN.A., TpycoBa A.A. PEMOHT KMPMUYHOrO NULIEBOrO CIOsi B COBPEMEHHbIX KAPKAaCHO-MOHOMUTHbLIX AOMaX.
/
Orlovich R.B., Zimin S.S., Nachkina P.A., Trusova A.A. Repairing of the brick surface layer is in modern solid-frame houses. ©



CTpouTenbCTBO YHUKaNbHbIX 34aHUM U COOpYyXeHnn, 2014, Ne8 (23)
Construction of Unique Building_;s and Structures, 2014, Ne8 (23)

PucyHok 1. Npumep yctporicTBa AechopMaLMOHHOrO WBa no wrpabe

I'IpoGnemaTMqulm ABNAETCA BOCCO3daHUE TOPU3OHTAJ1bHbIX ,El,e(bOpMaLl,I/IOHHbIX WBOB Mexay nuueBbIM
cnoemM n HM30M OMNCKOB I'IeperbITMVI, 0ocobeHHOo nopg 6ankoHamu U NOAXKUAMMN. LlenecooGpaaHHM 30EeCb MOXeET
OKa3aTbCA MnoJiHasaA pa36opKa BerHeI7I BEepPCTbl Knaaku n ee 3anoJjiHeHne bonee ,D,e(bOpMaTVIBHbIM mMaTtepuariom.

[o BbINOMNHEHUS BepTUKamNbHbLIX U TOPU3OHTamNbHbIX LIBOB B MX 30HE KMPMNMYHasa Kragka NULEBOro cros
OormkHa BblTb 3aaHKepeHa K BHYTPEHHUM KOHCTPYKLMSAM. BoccosgaHHble gedopMalnoHHble LWBbI AOIMKHbI ObiTb
YNMOTHEHbI NOAATNMBLIM Bfiaro- U1 MOPO30CTONKMM MaTepuanom. CrnegyeT NoayvepkHyTb, YTO NMPUMEHsIEMble 3a
pybexxoM ynnoTHUTENbHbIE MaTepuanbl He NPUroAHbl ANs HALWKX YCroBuiA n3-3a Gornee cypoBOro KnuMara.

3. AHKepo8Ka

OdbdhekTnBHBIM cnocobom cTabunusauum nUUEeBOro Criosi SIBNSIETCA €ro HadeXHas aHKepoBKa K
BHYTPEHHUM KOHCTPYKUUSIM. AHKEpPHble CBS3W [OOJDKHbI Ha3HayaTbCA M3 YCNoBUM ux paboTbl Ha cxaTtue,
pacTsbkeHue u n3rmb ot OencTBus BeTpa, TEMMNepaTypHO-BMAXHOCTHbLIX AecdopmMauni, a Takke 3KCLLEHTPUYHOrO
onupaHns NULLEBOrO CrOS Ha TOpLIEBbIE Yy4aCTKU nepekpbITuia [18].

Kak n3sectHO, HanbornbLUMe pacTarnBarLme yeunusa B aHkepax BO3HUKAKOT B YrIOBbIX 30Hax dacagos [1].
CnegyeT oTMeTUTb, YTO paspaboTaHHble 3a pybexxoM aHkepa, B 4YaCTHOCTM, PEKOMEHAyeMble €BpPOMnerCKUMu
Hopmamu EN 845-1 [15], npegHasHadeHbl ONS1 CTPOALMXCA 30aHUMM W TEXHOMOrMYEeCcKM He MOoryT ObiTb
npucnocobneHbl Ons peMoHTa nuueBoro cnos. [MonbITKM WMCMOMb30BaHMA C 3TOW LENbl MMEKLWMXCS Ha
OTEYECTBEHHOM pbIHKE aHKEepPOB (BUMHTOBbIX, PACMOPHbIX, XUMWYECKMX) Yalle BCEro SABMAATCH HeydadHbIMW.
ABTOpaM M3BECTHbI CIlydau, KOraa aHKepoBKa NMLEBOro Crosi BO BPEMSA PEMOHTA MpuBErna K ero YCKOPeHHOMY
paspyLieHuto. MpuumMHOM nocnegHero, B YacTHOCTM, ObINO MCMNOMb30BaHWE AHKEPOB C YPEe3MEPHON M3rnbHon
XEeCTKOCTblo. B pesynbrate 3allemneHus nuueBoro crnosi TemnepatypHble Aedopmauun B ero nnockocTu
npvBenu K oOpasoBaHWMIO TPELLMH W BbIKPALLUMBAHUIO KMPMU4Ya B 30HE aHKEPOBKW. V3BECTHbI TakkKe MOMbITKU
NCMNonb30BaHWUA B [BYXCMOMWHbIX CTeHax 6e3 BO34yLWHOro 3asopa Kres, 3akayMBaemMoro noj LaBfiEHUEM B
NpOCBEpPrEHHbIE B NULIEBOM Croe oTBepcTus (MO MpUHUMNY KneeBbiX reBo3fen). HagexHoCcTb Takon aHKepOBKU
OCTaeTcsi BECbMa COMHUTENBHOMN.

BoobLue, k aHKepOBKe NMMLIEBOTO Crosi Kak cnocoby peMoHTa HaJo NoAXOAUTb B3BelleHHo. CrieayeT umeTb
B BMAY, YTO YCTAaHOBKA PEMOHTHbIX aHKEPOB Hapsidly C CYLUECTBYHOLMMM MOXET MPUBECTM K 3Ha4MTerbHOMY
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CTeCHeHWo cBoboabl TEMNEPATYPHbIX AedbopmaLuii IMLLEBOTO CIost U ero eLle 6onbLMM NoBpexXaeHusM. Takomn
abeKT MOXXHO HabngaTh B pacTpeckmBatoLeMcst (hakTypHOM Croe TPEXCMNONHbIX XKene306eTOHHbLIX CTEHOBbLIX
naHenen KA. C gpyron CTOpPOHbI, onpeaenuTb MECTOMOSIOKEHNE UM KOMMYECTBO aHKEpPOB B CYLLECTBYHOLLUX
CTeHax Ype3Bbl4aliHO TPYAHO, OCOOEHHO €Cn OHU BLIMOSMHEHbLI U3 HepXXaBetoLwwen ctann nNMbo NUCKYCCTBEHHbIX
MaTepuarnoB, Hanpumep, CTEKNOBONOKOH. lMpobnema Takke 3akntoyaeTcsi B KadeCTBe BHYTPEHHEro crosi, K
KOTOPOMY aHKepyeTcsi nMueBor crnon. Kak n3eBectHo, B criydae BO3BeAEeHUS BHYTPEHHETO CIos U3 NEHOBETOHHbIX
nnbo rasocunukaTHbIX 610KOB, MOCNEAHUN, N3-3a HAKOMNIEHWS NOPOBOW BMAXXHOCTU B 30HE KOHTaKTa C NIULEBLIM
crnoem, MoXeT gerpagupoBaTb Ha rmybumHy o 10-15 cm. Takum oBpasom, BO3HMKaeT npobriema HaaeXHOCTU
aHkepoBku. Bce aTn npobnembl TpebytoT rnyboKoro Hay4yHOro aHanmaa.

B cBA3M ¢ akTyanbHOCTbIO NPoGneMbl B psige opraHvM3auuii, B TOM YiCie U aBTopamMu, paspabaTbiBaloTcs
HOBble TEXHOJIOTMM MO aHKEPOBKE PEMOHTMPYEMOro nuueBoro crosl. Hamu, B 4acTHOCTM, NpeasiokKeHsbl
3anaTeHToBaHHble B Poccuu cnvpaneBuaHble aHkepa KpecToobpasHoro ceuveHus, paboTawowume Ha
BblAeprueaHune no npuHUMNy wrtonopa. MpakTuiecknii UHTEPeC MOryT Takke NpeacTaBnaTb MHOrOMNPOBOMOYHbIE
aHKepa, KOTopble KPensATcs B Knaake Mo cnewuunansHoW TeXHOMOoru.

4. [NosepxHOCMHOE apMuposaHue

Cnegylowum cnocobom pemoHTa fMUEBOro KUPMUYHOTO CIos MOXeT OblTb €ro MnoBepXHOCTHOE
apmupoBaHue. Takon pemMoHT MoxeT OblTb onpaBgaH Mnpy CWUMbHOW Aerpajauvu  knagkyv  (Hanpumep,
pacTpeckMBaHnM), YTO Yalle BCEro CBA3aHO C MMOXWM KAa4yeCTBOM CTPOUTENbHBLIX PpaboT, MpUMEHEHMEM
MYCTOTHBIX KUPMKYel ¢ 00mnblMM 06BEMOM NYCTOT U C MOHWXEHHOW NPOYHOCTLIO U Mopo3ocTorkocTbio [13] (Puc.
2).

PucyHok 2. Mpumep gerpagauum nuueBoro cnosi, BbINOMTHEHHOro U3 BbICOKOMYCTOTHbIX KAaMHeN ¢
NOHMXXEHHOW MOPO30CTOMKOCTLHIO

CnegyeTt OTMETUTb, YTO B 3apybexXHON MpakTMKe NUMLEBOKN CIOW, Kak NpaBuio, U3 NOMHOTENOro KMpnvya,
MOCKONbKY OH [OJPKEH BbIMOMHATH 3alMTHble (DYHKUMM Ha Becb nepuog akchnyaTtauumu. lNMpu aTom, ocoboe
BHUMaHVe obpallaeTcss Ha KayeCTBO pacCLUMBKW BepTMKalnbHbIX M FOPU3OHTAaNbHbIX PacTBOPHbIX LWBOB. [1pu
HeJOCTaTOYHOM KayecTBe pacLuMBKM YyBenvyeHue BOOOHEMNPOHULAEMOCTM LBOB MOXHO AOCTMYb MyTeM KX
HagexHon rmapodobu3auum C MNOMOLLBK creuumanbHbiX pPacTBOPOB. Takow MeTOA, Hanpumep, LWUPOKO
npumeHsietcst B CLUA.

[oxpneBass Boga, 3anonHasa OTKPbITbIE NYCTOThI, CI'IOCOGCTByeT ,u,aaneﬁLuemy pa3pyweHnio Knagku B
pe3ynbTaTte ee pasMopaxnBaHUA. npeﬂOTBpaTMTb 3TOT NnpoLuecc Nno3BonAaeT apMMpOBaHHbIIZ LIJTyKaTyprIVI cnon.
C aToui uenbto 3a py6e)KOM BCe LWnpe UCnonb3yrTCA cneunarnbHblie LUTYKaTypHbI€ paCcTBOPbl U3 HEOPraHNYeCKnx
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MWHEparnbHbIX MaTepuanoB C MOAMMUUMPOBAHHLIMK MONMUMEpPHbIMU AoGaBkaMu. TexHOMnorust ycuneHus npu
3TOM 3akmnyaeTcs B cnegywowemM. Ha ouveHHY OT LITYKaTypkun U 3arpsi3HEHWN MOBEPXHOCTb KaMEHHON
Knagku nocne ee yBnaXXHEHWs HAHOCUTCS CIIOWN KNesLWwero WTyKaTypHOro pacTsopa TOMWMHON 3 MM, B KOTOPbIN
BTaNNMBaeTCs apMupylolas ceTka U3 KOMMO3WLUMOHHBLIX MaTepuanoB. 3aTeM HaHOCUTCH  3aluMTHBIN
LUTYKaTypHbIA cno TonwmHon 8-10 MM, MOBEPXHOCTb KOTOPOro noasepraeTca uHUWIHON 06paboTtke. [Mpu
HeobXxoAMMOCTM B 3alUMTHBIN CNOW MOXeT BTannMBaTbCA BTOpasd ceTka, obecneymBarollas MOBbLILIEHHYIO
MPOYHOCTb YCUIEHMS.

[aHHas cuctema ycuneHust n3BectHa 3a pybexom kak FRCM (Fibre Reinforced Cementitious Matrix). B
KayecTBe apMaTypbl MOTYT UCMOMb30BaTbCS CETKU U3 CTEKIO-, apaMUaHbIX U yrneBonokoH [14] (Puc. 3).

e .‘"v-fl/'ﬁ s :

PucyHok 3. Yknagka ceTku u3 yrneBOJsIOKOH Ha YCUITMBaeMbI KAMeHHbIM CBOA

K AOCTOMHCTBaM CUCTEMbI OTHOCSATCS:

— NpPOCTOTa TeEXHOJI0rnun,

—  BbICOKasi CLLENSieMOCTb apMUPYIOLLLETO LLITYKATYPHOTO CIOs K MOBEPXHOCTU YCUIMBAEMOWN KaMeHHOM
Knagku;

—  BbICOKasi KOMNATUGUITBHOCTb apMUPYIOLLIETO CIIOST C KUPMUYHON KNagKon, T.e. CONMKeHHble
AedopMaLMOHHbIE XapaKTepPUCTUKK, Takne, kak Modynu YynpyrocTu, koadduuUMeHTbl TemnepaTypHOro
pacLunpeHus;

—  BbICOKME KOPPO3NOHHasA, orHe- 1 BOOOCTOMKOCTb, naponpoHnLUaemMocCTb, YTO NO3BONIAET NPOU3BOAUTb
ycunneHme KaMeHHbIX KOHCprKLI,VIVI KaK U3HYTPU, TaK N CHaAPYXn 34aHUN.

K HecoMHeHHbIM nNpeuMyllecTBaM paccMaTpuBaemoro crnocoba YycuneHus cregyetT OTHECTU ero
YHUBEPCANbHOCTb U BO3MOXHOCTb NPUMEHEHUS ANS NoGbIX hopM 1 oYepTaHUi yeUnmBaeMblX KOHCTPYKLIWN.

B 3apybexHOM npakTuke OH Hallen LWPOKOEe MpPUMEHEHUE [Ans YCUNEHUS KaMEHHbIX 30aHuA w©
COOpYXEHWU, noABepraemMbiX AUHAMUYECKMM  BO3AEWCTBUSM, Hampumep, OT [ABWXKEHUA TpaHcnopTa,
TexHonormyeckoro obopynoBaHus n cecmukn. B ctpaHax CHIT, B Tom unicne n Poccum, gaHHbIA METOA TOSbKO
HayMHaeT BHeAPATLCA (PUCYHOK 4).
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PucyHok 4. Npumep ycuneHnsa KameHHbIX CTEH apMUMPOBaHHOW LUTYKaTypPKOW

CoBepLUeHHO 04eBMAHO, YTO MpU TakoM cnocobe pemMoHTa HeOBXOAMMO BbINOMIHEHUE NpeaBapuUTenbHbIX
paboT no usbexaHuo ganbHeWLWero BAMAHWUA TemnepaTypHbIX gedopMaumin U Apyrux BO34enCTBUA Ha NuLeBomn
Crnon — ero paspeska BepTUKamnbHbIMW U FOPU3OHTaNbHbIMU Ae(OPMaLMOHHBIMW LIBaAMKU, AOMNOMHUTENbHAN
aHKepoBKa K BHYTPEHHEMY CIOI0.

MHorga goctaTouHbIM AN PEeMOHTa MOXeT OKa3aTbCA apMupoBaHMe Knaaky B NpoaosyibHOM HanpaBleHUn.
I'Ipe>|<,qe BCero, 31O KacaeTCd YIIoBbIX Yy4aCTKOB 34aHun, rae TeMnepartypHble ,qe(bopmau,mw nnueBoro crnosa
gocTuratoT Hambonbluen BenuuuHbl. 3aech o6pasoBaHmo TpewunH CI'IOCO6CTByeT Takke W oTpuuartesibHoe
BEeTpoBoO€e faBlieHune, ocobeHHo OLYTUMOE Ha BEPXHUX 3Taxax, rae aapOD,I/IHaMVI‘-IeCKVIVI KOS(b(bVIU,VIeHT bonee
4YeM B TpWU pa3a npeBbillaeT 3Ha4vYeHne Nno oCTalibHbIM y4YaCTKaM CTEHbI. YTo0bbI npeaoTBpaTuTb 3TOT MpoLlecc,
Kpome yCTpOI7ICTBa BepTUKanbHbIX D,eq)opMaU,VIOHHbIX LBOB, MOXHO ﬂpl/l6erHYTb K NOKa3aHHOMY Ha PUCYHKe 5
CI'IOC06y ycunexHma apmMmmposaHmeM yriroBbiX y4aCTKOB CJTIOUCTbIX CTEH C TpeLlnHaMn.

Lo

PucyHok 5. YcuneHue yrnoBbIX y4acTKOB CTEH:
1 - sepmukanbHasi mpeujuHa, 2 - nuyesol Kupnu4HbIl crod,
3 - ymennumerns, 4 - 8HympeHHUl KamMeHHbIU criod,
5 - aHKkepa u apmamypa 6 sude criupasbHbIX CMepXHel
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B ponu aHkepoB 1 apMaTypbl B 4aHHOM Cry4yae UCMNOoMb3YTCH cneumnansHble cnvpaneobpasHbie CTEPXKHU
N3 HepXxaBetoLler cTanu, koTopble obnagaloT OOQHOBPEMEHHO BbICOKOM NMPOYHOCTLIO Y AedOpMaTUBHOCTBIO Npu
pacTskeHun. [Opu3oHTanbHas apmaTtypa yTannvMBaeTcs B NpeaBapuTenbHO Bblpe3npoOBaHHbIE LenM B
pacTBOPHbLIX LUBax W 3ayekaHMBaeTCs cneuuanbHbiM pacTBOpoM. B To xe Bpemsi, nHorga npuMmeHsemoe B
NpakTUKe yCureHue YrnoBbIX 30H NULEBOW KMaku C MOMOLLbI0 HaKnafHbIX MeTannnMyeckmx XOMYTOB aBTOpbI
cunTaloT HegonyctumbiM. Kpome yxyAlleHus 3CTEeTWKM, Takoe YCUIEHWe MPUBOAMWT K MOBLILIEHWIO JKECTKOCTU
Knagku B yrnax, YTto B elle DonbLuen cTeneHn ctecHseT ceoboay TemnepaTypHbiX AedopMaLin No CpaBHEHUIO C
OTCYTCTBYIOLLMMU BeEPTUKAmNbHbIMU OedopMaumoHHbiMK WwBaMu. B pesynbTate TpelwimHbl OyayT MosBAATHCS
BOMM3K 30H YCUIEHWs], YTO NOATBEPKAAETCH ONbITOM (PUCYHOK 6).

,H—L,LTﬁr el
4 e

PﬂcyHOK 6. ApMupoBaHue nuueBoro crnos Yy yrnoB 3gaHuvsa

5. [loymernneHue nuyesozo crios

B kavecTBe anbTepHaTUBbI MOBEPXHOCTHOMY apMMPOBAHWIO MOXET ObITb WCMONb30BaHO OOYTernneHue
NUUEBOro  Crnos, WCKMNw4awLllee BNMaHME Ha ero paboTy TemnepaTypHO-BNaXHOCTHbIX BO3AEWCTBUN
OKpyxXatwen cpegbl. bnarogapa TakoMy MeponpuATUIO YCTPaHAKTCHA Takke MOCTMKM Xonoga B Buae
BbICTYMAKLWMNX CHapYyxM dacagoB TOPLOB XKene3o0eTOHHbIX MEPEKpbITUN. ITO Xe OTHOCUTCS K OankoHam wu
NOKUSAM, KOTOpble B 3apy0exHOM MNpakTUKe Hepeako poyTennswoTtcsd. TonwwmHa yTennutens AorhkHa
Ha3HayaTbCsl 13 YCNOoBMA paboTbl NMMLEBOrO Cnos Npu NosIOXUTENbHbLIX TeMnepaTypax. B npotuBHom cny4vae us-
3a CMeLLEeHUsa TOYKM POChl HapyxXy dacaja HakannvMeaeMbl B Knagke nNuueBoro Crnosi KOHAeHcaT NpuBedeT K ee
OanbHelweMy pasmopaxuBaHuio. OTO ocobeHHO OyaeT nposiBNATLCS MpPU  UCMONMb30BaHUM B KavecTBe
yTENNUTENS MNEHOMNONMCTMpona, obOnafaroLero HU3KOW MaponpoHULaemMocTblo. B cBsA3M ¢ 3TuMm B kadecTBe
yTennutens  criegyeT  UCMONb30oBaTb  KECTKME  MUHepanoBaTHble  MNWTbl, o6nagawowme  BbICOKOM
naponpoHuuaemocTbio. Kpome TOro, HAHOCUMBLIN Ha Takue MMAUTbl TOHKUA apMUPOBAHHbLIA LUTYKATYPHbIA CIoWn
apnsieTca Gonee cTtabunbHbIM U JONroBeyHbiM. CriegyeT OTMETUTb, YTO LOYTENSeHUE SBMSIeTCA BecbMa
TPYOOEMKMM WM [OPOroCTOSALLUM MEPONPUATMEM, TPEOYIOWMM K TOMY >Ke BbICOKOrO KayecTBa WCMONHeHus. B
NPOTUBHOM Crlyyae, Kak NnokasblBaeT OTeYeCTBEHHas NnpakTuka, y»xe nocne 2-4 neT aKkcnnyataunm goyrtenneHune
TpebyeT pemoHTa [3]. JTO, B NEPBYO ovepenb, OTHOCUMTCS K TOHKOMY LUTYKaTYpHOMY CrlO0, KOTOPbIA NoaBEPKEH
TpewmnHoobpasoBaHnio. Ero peMoHT B JOMax MOBLILUEHHOW 3TaXXHOCTU SIBNISIETCA BecbMa NpobrieMaTuyHbIM.
CnepnyeT Takke MMeTb B BUAY, YTO COMMacHoO 3apybexxHOMY OMbITy, AaXKe MpU BbICOKOM KayecTBe O0yTenseHust
OOMOB ero gpaktuyeckasi AonroBevHocTb (15-30 neT) 3HaunTEeNbHO HWXKE OONTOBEYHOCTU 3alivLaEMbIX CTEH.
Hanbonee HWM3koM AONrOBEYHOCTbIO ObONagaeT [oyTensieHne C MNPUMEHEHUMEM MEHOMOMUCTUPONbHbBIX NAUT
HW3KOW MNOTHOCTMW.
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Hanbonee 4yacto cucTtemaTU4eCKOMY paspyLleHW0 MOABEeprawTCa  y4acTKM  NULEBOro  Cros,
pacnonoXeHHble B 30HEe TOPUOB NNMT nepekpbiTui [16], 4TO CBA3AaHO C OTCYTCTBUEM TOPU3OHTasbHbIX
AeopMaLMOHHbIX LLBOB, a Takke NPUMEHEHMEM BbICOKOMYCTOTHbIX KaMHel. B aTom cnydyae LenecoobpasHbim
MOXET oOKas3aTbCsi 3aMeHa KUPMUYHOrO 3anofHeHUs TOPLUOB nNepekpbiTuin  Gonee AedopmMaTyMBHBIM
9KCTPY3NOHHLIM NEHOMOMUCTUPOSOM, 3aLLMLLEHHbIM CHapyXXWU BOAOOTNMBAMU U3 KOPPO3MOHHOCTOWKOW XKeCTu
nmbo aTtmocdepocTorkux nnacTukoBbix npodunen (Puc. 7). MNpn aTOM OQHOBPEMEHHO YaCTUYHO peLlaeTcs
npobrnema MOCTMKOB X05104a, KOTOPbIMU SABFIAOTCA OUCKU NEPEKPLITUNA.

?;/////// /l/
eyl
N7 =F
s A

//<]§//,/\[\

PucyHok 7. [loyTenneHue NuMueBOro criosi B 30He ANCKOB NepeKpbITUIA:
1 - )xene3obemoHHoe nepekpbimue, 2 - 8HympeHHUU €10l CMeHbI,
3 - nuyesol Kupnu4Hbill criol, 4 - eknadbiw U3 3KCMPY3UBHO20 MEeHOMouCmupona,
5 - sodoomiiue

WcknountenbHbIM criydaem pemMoHTa (hacaioB MOXeT GbiTb YacTudHasi nmbo nonHas pasbopka nuueBoro
Crosi U ero 3aMeHa HoBbIM 6oriee [ONroBEeYHbIM Crioem NGO HaBeCHbIM BEHTUNMpyembiM cacagom. CrniegyeT
MpyY 3TOM CUMTATbCSl HE TOJbKO C GOMbLUMMK KanuTarbHbIMU 3aTpaTamy Ha PEMOHT, HO U C HeOGXOAMMOCTbHIO
obecrneyeHnss HOPMaribHOTO (OYHKUMOHWPOBAHUA AOMa BO BpeMmsl MNpPOBeAeHWs PEeMOHTHbIX paboT. [Mpw
BOCCO3[JaHUM HOBOTO KUPMWYHOTO IULEBOrO Crosi CrefyeT WCKMIYUTb BCE MPUYMHBLI, MPUBEALLNE K €ro
paspylweHuto. B nepsyto ovepeab, HeobXxoaAMMO MepPecMOTPeTb CNocob onupaHusi NULEBOro Crosi Ha [AMCKM
NepekpbITUA: BMECTO HEMOCPEACTBEHHOIO OMMPaHWS WCMOMb30BaTb [OABHO MPOBEPEHHLIE B 3apybexHON
npakTuke KPOHLITENHbI. MoryT 6biTb MCNONb30BaHbI APYr1e PeELLEHUs, KaK, Hanpumep, npumeHsiemble B MNonbLue
B COOTBETCTBUM C PUCYHKOM 8.
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PucyHok 8. OnupaHue nvueBoro KUPNM4YHOro criosi Ha xefne3o6eToHHble KPOHLUTeMHbI:
1 - Xxene306emoHHbIl KpOHWMEUH 3a800CKO20 U320MO8/1eHUS, MPUKPENeHHbIU K OUCKY MepeKpbImus,
2 - 8HympeHHul croli CmeHo8020 02paXxk0eHus], 3 - mepMou30Aayus,
4 - 8030ywHbIl 3a30p, 5 - nuyesol KUpNuUYHbIU criol

6. Bbis0o0bI

M3 aHannsa ganeko He MOMHOCTbI NepeyncneHHbIX cnocoboB pemMoHTa NULEBOrO CNOSi MOXHO caenaTb
BblBOA, YTO Ha CEroAHALHWA [OeHb He CyLecTBYyeT YHMBepcarnbHbiX W anpobupoBaHHbIX MHOrOfeTHEN
3KcnnyaTtaumen cnocobos. Beibop koHKpeTHOro cnocoba pemoHTa, Kak 1 Belbop meToga nevyeHns B MeaULMHCKOW
npakTuke, TpebyeT nHaMBMAyansHoro noaxopa. OnpedensWwyMm 30eck MoryT 6biTe dhopma 3gaHus, penbed
dacaga, Hannuve GankoHOB M NOAXMN, BENMYMHA WM YacToTa PacMofiOKEHUsI OKOHHbIX U ABEPHbIX NMPOEMOB,
NPUMEHEHHbIE BO BpeMsi CTpoWTENbCTBa MaTepuanbl M TexHorormui, a Takke psag gpyrux dakropos. [o
rnybokomy ybexxaeHuno aBTopoB, NpMHUMaeMble Crnocobbl peMOoHTa AOMKHbI OblTb Hay4YHO 0BOCHOBaHHbIMU. UX
BblIbOpy 0653aTenbHO OOMMKHbI MpelWwecTBOBaTh ANarHOCTMKa U MOHUTOPUHE hacadoB, MX BCKPbITUE C LeMbio
BbISIBIIEHNSI COOTBETCTBUS MPUMEHEHHbIX MaTepuarnoB M TEXHONOMMA MPOEKTHbIM peLleHNsaM, KOTopble B CBOIO
odyepedb OOMKHbI ObITb MOABEPrHyTbl BCECTOPOHHEMY aHamudy. [1poYHOCTHblE pacyeTbl PEMOHTUPYEMOMN
CMUCTEeMbl OOJKHbI 00A3aTenbHO BOCMOMHATECA TEMnnoTeXHUYeCkuMm aHanusom. [lpoekt pemoHTa acagos
OOMKEH  y4uTbiBaTb peanbHble  BO3MOXHOCTM  CTPOUTENBHOIO  pbIHKA:  HanuMyMe  COOTBETCTBYHOLUNX
KBanM@UUUPOBaHHbLIX WUCMOMNHUTENEN, KavyeCTBEHHbIX MaTrepuarioB U onpoboBaHHbIX TexXHOMornih. ABTopam
M3BECTHbl Cryyau, KOrga PeMOHT He ynyudliunn, a YXyALuWr 3KCniyaTauuoHHble nokasaTenu u 6e3onacHocTb
hacagoB. 34ecb HEOOXOANMO CYMTATBLCA C MCUXOSOTMYECKUM AMCKOMMOPTOM XUMbLOB, KOTOPbIE HEe COrnacHbl
MUPUTLCHA C HECOOTBETCTBMEM AEACTBMTENBbHOCTU LOMOB, YAaCcTO PeKNaMmpyeMblX Kak 3NIUTHOE XUMbe.
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ABSTRACT

The problems of repairing the outer layer of facial brick layered walls of buildings with monolithic concrete
frame are considered in this article. Analyzed the most common damage the surface layer and possible repairs,
such as the device horizontal and vertical joints, anchoring of the internal structures, surface reinforcement,
additional insulation the surface layer. Particular attention is given to the most vulnerable sections of the surface
layer: the angular zones and areas located in the zone ends slabs, as well as issues bearing on the surface layer
discs overlap.

Corresponding author:

+7 (911) 271 7987, annette0087 @mail.ru (Anna Aleksandrovna Trusova, Student)

+4 (866) 186 8850, orlowicz@mail.ru (Romuald Boleslavovich Orlovich, D.Sc., Professor, Head of department “General

Construction”)

+7 (921) 347 7701, zimin_sergei@mail.ru (Sergey Sergeyevich Zimin, Senior lecturer)

+7 (981) 160 6652, polinachkina@gmail.ru (Polina Aleksandrovna Nachkina, Student)

141

Opnosuy P.B., 3umun C.C., HaukuHa lN.A., TpycoBa A.A. PEMOHT KMPMUYHOrO NULIEBOrO CIOsi B COBPEMEHHbIX KAPKAaCHO-MOHOMUTHbLIX AOMaX.
/
Orlovich R.B., Zimin S.S., Nachkina P.A., Trusova A.A. Repairing of the brick surface layer is in modern solid-frame houses. ©



CTpouTenbCTBO YHUKaNbHbIX 34aHUM U COOpYyXeHnn, 2014, Ne8 (23)
Construction of Unique Building_;s and Structures, 2014, Ne8 (23)

1. Introduction

Since the mid-1990s due to tightening requirements for heat transmission resistance layered walls with
facial brick layer gained widespread appliance. Lack of experience in construction caused borrowing foreign
practice primarily from European countries where layered walls had been already applied for 20-30 years.
Exploration of layered walls, especially in construction of solid-frame multi-store buildings, detected a number of
drawbacks, which often degrade walls to ultimate state and even to facial layer failure.

General reasons promoted emergencies have rather widely described in technical literature [1-7, 17, 19-90]
are reduce to the following:

— lack of horizontal and vertical joints in the surface layer;

— incorrect bearing the surface layer on overlap ends;

— lack of reinforcement horizontal ranges of laying in the surface layer;

— low-quality anchoring of the surface layer of the internal structures;

— low-quality of applied materials and unsatisfactory quality of constructional work.

Despite of the presence of large loads on facial layer static analysis is rarely performed in building project.
Except wind, temperature and humidity impact facial layer also sustain loads from frame settlement, floor slab
deflection, frame obliquity caused by wind load or irregular foundation settlement. Removal of face faults in ready-
built constructions is hard and expensive. Nevertheless, it is necessary to solve this problem because faces
lasting quality decreases, and mostly for secure reasons [12]. Unfortunately, despite requirement of practice
engineering and construction companies undersell faces repair problems. This article is an attempt to fill the gap.

2. Reconstruction of deformational joints

It stands to reason that the most efficient repair method of the surface layer is elimination of reasons which
cause its defects and destruction. First of all, it is subject to horizontal and vertical expansion joints, which are
absent in the vast majority of ready-built constructions. This leads to vertical cracking in facial layer, especially in
angular zones, and to brick crumbling in slab areas. Experience has proven that transposition of the brickwork in
these areas is ineffective, because the cause of the destruction remains. The re-creation of the expansion joints
seems to be more effective. The realization of this opportunity is possible by cutting facial layer using disk either
special chain saw. The vertical joint should first be placed in angular zones of building’s face, where the
temperature deformation of facial layer reaches the maximum values [1]. In the flat part of the facades vertical
joints are usually unified with window jambs. Distance between the joints should be taken from static analysis that
takes in account environmental conditions, facing material, its color and orientation relative to the Sun. Aesthetic
value should be also taken into consideration. For example, according to German regulation DIN1053-1 distance
between vertical deformation joints depends on latitude: distance for facades located on the north side is taken
within 12-14 m, on the south 8-9 m, on the west 7-8 m, and on the east is 10-12 m. Feature of joints construction
should be also noticed. For instance, toothing of brick wall is widely used in the German practice [11]: for one part
that catches the eye (fig. 1), for the other part, this type of joint construction less violates the integrity of the
masonry, compared to direct, and reduces the probability of displacement of one part of a facial layer relative to
another out-of-plane.
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Figure 1. Example of toothing joint construction

Reestablishment of horizontal deformation joints between facial layer and bottom of floor slabs is difficult,
particularly under the balconies and loggias. It is rational to take down upper the and to grout a joint with more
non-rigid work material.

Before starting the accomplishment of vertical and horizontal joints masonry of face layer should be
anchored in interior structures. Reestablished joints must be made close by filler block from pliable moisture- and
frost-resistant sealing material. It will be remarked that sealing materials applied abroad are not suitable for our
environment because of the harsh climate.

3. Anchoring

Effective way to stabilize facial layer is to anchor it reliably to the interior structures. Grapping should be
appointed from their conditions of work for compression, tension and bending from the action of wind,
temperature and humidity strains, as well as the eccentric bearing an obverse layer on face slab sites [18].

It is well known that the largest stretching forces in anchors occur in angular facade areas [1]. It should be
noted that the anchor developed abroad, in particular, that are featured by European norms EN 845-1 [15], are
intended for buildings under construction and may not be suitable for the repair of a facial layer. Attempts to use
existing in the domestic market anchors for this purpose are more likely to be unsuccessful. The authors know
cases when anchoring of an obverse layer during the repair led to its accelerated destruction. The cause of
destruction, in particular, was the use of anchors with excessive flexural rigidity. As a result of the crushing of an
obverse layer thermal deformation in his plane led to the formation of cracks and bricks chipping in the anchor
area. The authors also know about attempts pumping glue under pressure into the drilled holes of double-layer
walls without air gap (a glue bonded anchor). The reliability of the anchor remains doubtful.

Generally, the anchoring of facial layer as the method of repair demand of considered approach. The
installation of repair anchors together with existing anchors can lead to the significant constraint thermal
deformations of the facial layer without and its larger damages. This effect can be observed in the splitting facing
layer of three-layered ferroconcrete wall panels LPB. From other side, determination of anchors position and
guantity in the existing walls is extremely difficult, especially if they are made from the stainless steel or of the
man-made materials, for example, fiberglass. Problem also consists in quality of the inner layer, to which is
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anchored facial layer. As is known, in the case of the erection of inner layer from the foam concrete or gas silicate
blocks, facial layer can degrade at the depth to 10-15 cm because of the pore humidity accumulation in the
contact zone with the facial layer. Thus the reliability of anchoring problem appears. All these problems require
deep scientific analysis.

In connection with the relevance of the problem new technologies of anchoring facial layer are developed in
a number of organizations and by authors. In particular, we have proposed the patented in Russia spiral anchor-
cross section working on pulling like the corkscrew. Miltiwire anchor mounted in a laying on special technology
also might be of practical interest.

4. Surface reinforcement

The next approach of facial brick repair is surface reinforcement. This approach might be justified if the
strong degradation of masonry (e.g. cracking) exists, that is most often associated with poor quality of
construction works, use of hollow bricks with a large volume of voids and with reduced strength and frost
resistance (fig. 2).

Figure 2. Degradation of surface layer made from high voidage with low frost-resistance

It is generally viewed that in international practice front layer is usually built from solid brick, because it
must perform a protective function for the whole operational cycle. Particular attention is paid to the quality of the
cutting of vertical and horizontal mortar joints. In case of insufficient quality of joints cuttings their water resistance
can be achieved through reliable waterproofing by means of special solutions. This method, for instance, is widely
used in the United States.

Filling the open voids rain water contributes to further breakdown of lining as a result its thawing out. The
reinforced plaster layer render possible prevention of this process. For this purpose special plaster solutions from
the inorganic mineral materials with the modified polymeric additives are used abroad more widely. The
strengthening technology consists of the following. To that purified of plastering and contaminations surface of
masonry after its moistening the layer of the pasting plaster solution with a thickness of 3 mm is brought, into
which the reinforcing grid from the composite materials is sunk. Then the shielding plaster layer with a thickness
of 8-10 mm is applied, whose surface undergoes finish machining. If necessary the second grid can be sunk into
the protective layer, which ensures the increased strength of strengthening.

This strengthening system is known abroad as FRCM (Fibre reinforced cementitious matrix). The grids
from the glass-, the aramid and carbon fiber can be used as the steel framework [14] (fig. 3).
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Figure 3. Carbon fiber net placemen on reinforced masonry vault

The advantages of the system include:
¢ the simplicity of the technology;
¢ high adhesion capability of reinforcing plaster layer to the surface of reinforced masonry;

e high compatibility with masonry reinforcing layer, that means the system has approximately equal
deformation characteristics such as elasticity modules, thermal expansion to masonry;

¢ high corrosion, fire-and water-resistant, moisture vapor transmission, allowing to reinforce structures
both inside and outside buildings.

The undoubted advantages of this method are universality and applicability for all shapes and outlines of
reinforced designs.

It is widely used in foreign practice for reinforcing stone buildings and structures subjected to dynamic
stress, for example, from traffic, technological equipment and seismic. In the CIS countries, including Russia, this
method is only beginning to be introduced (fig. 4).
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Figure 4. Strengthening brick wall by reinforced plaster

This method of repair require the preliminary operations on avoiding of further influence of the thermal
deformations and other actions on the facial layer - its cutting by vertical and horizontal deformation joints,
additional anchoring to the inner layer.

Sometimes the reinforcement of laying lengthwise can prove to be sufficient for the repair. First of all, it
concerns the angular sections of the buildings where the thermal deformations of the facial layer reach maximum
value. Here the negative wind pressure contributes crack formation also, especially perceived on the upper levels,
where the aerodynamic coefficient exceeds value on the remaining wall sections more than three times. In order
to avoid this process, besides the device of vertical deformation joints, it is possible to resort to method of
strengthening by the reinforcement of the angular sections of laminar walls with the cracks (fig. 5).
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Figure 5. Strengthening of walls in angular zona:
1 - vertical crack, 2 — facial brick layer,
3 - insulation, 4 — internal brick layer,
5 — anchors and grid in the form the spiral rods

Role of anchors and reinforcement in this case play special spiral ropes of stainless steel, which has both
high strength and tensile deformation properties. Horizontal fittings are sinked into preliminary milled out drilling in
mortar joints and calked with a special solution. At the same time, in some cases authors consider unacceptable
reinforcing angular facade zones with overhead metal clamps. Apart from degradation of aesthetics, this
reinforcement leads to increased stiffness of masonry in the corners, that reinforcement further restricts freedom
of temperature deformations as compared with missing vertical deformation joints. As a result the cracks will
appear near the reinforced zones, as evidenced by the experiences (fig. 6).

Figure 6. Reinforcement of facial layer in the angles
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5. Additional insulation of the surface layer

As the alternative to surface reinforcement additional insulation can of facial layer be used, preventing
influence on its work of temperature and humidity environmental effects. Due to this measure the bridges of cold
of the ends of reinforced concrete floor in the form coming out outside the facades are removed also. The same
relates to the balconies and loggias, which in the foreign practice frequently additionally insulated. The thickness
of insulation must be assigned from the condition for work of facial layer at positive temperatures. Otherwise
because of the displacement of the dew point outside of facade condensate accumulated in facial layer will lead
to its further thawing out. It will be especially manifested with the use as the insulation of foam polystyrene, which
possesses low steam permeability. In connection with this the rigid mineral wool plates possessing high
permeability to steam should be used as the insulation.

Located in the zone of the ends of the plates of overlaps the sections of facial layer undergo systematic
destruction most frequently [16]. It is connected with the absence of horizontal deformation joints and also the
application of high-void stones. In this case the replacement of the brick filling of the ends of overlaps with the
more deformation extrusion foam polystyrene protected outside by drainages from the corrosion-resistant tin
metal or of weatherproof plastic profiles can prove to be expedient (fig. 7). At that simultaneously partially is
solved the problem of the bridges of cold in overlaps.
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Figure 7. Additional insulation of the surface layer in overlaps zona:
1 - reinforced concrete overlap, 2 — internal layer of wall,
3 - facial brick layer, 4 — extrusive foam polystyrene packing block,
5 — dewatering.

Exceptional case of repair of facades may be partial or complete disassembly of an obverse layer and
replacement the new more durable layer of either hinged vent facade. It should be considered not only from the
large capital costs of repairs, but also with the need to ensure the proper functioning of the building during the
repairs. Before reconstruction a facial brick layer all reasons led to its destruction should be eliminated. First of all,
we need to reconsider the way of bearing facial layer on the slabs: using long proven in international practice
console instead of directly supporting. Other solutions have their right to existence, such as applied in Poland in
accordance with Fig. 8.
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Figure 8. Support of facial brick layer to the ferroconcrete cantilever:
1 — prefabricated ferroconcrete cantilever fastened to the overlap,

2 - internal layer of wall, 3 — thermal isolation,
4 — air gap, 5 - facial brick layer

6. Conclusions

From the analysis of some enumerated methods of the facial layer repair it is possible to draw the

conclusion that today the universal and approved by long-standing operation methods not exist. The selection of

the concrete method of repair requires individual approach. Determining here can be the form of building, the
relief of facade, the presence of balconies and loggias, value and frequency of the arrangement of window and
door apertures used during the building materials and technology and also number of other factors. On the deep
belief of the authors the methods of repair adopted must be scientifically substantiated.

The choice must necessarily be preceded by diagnostics, monitoring and disclosure of facial layer to determine

the conformity of applied materials and technology design decisions, which in turn should be subjected to

comprehensive analysis. Strength calculations of the reconstructed system must necessarily be filled the thermo-

technical analysis. Facade renovation project should take into account the real possibilities of the construction
market: availability of skilled performers, quality materials and proven technologies. Reviewers know the case
when the repair did not improve, but worsened performance and security fronts. Here you must regard the
psychological discomfort of tenants who do not agree with lack of reality houses, often advertised as luxury

housing.
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