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YIK 69.022

MOBPEXOEHUS KUPMUYHOW OBNULOBKN MHOFQCHOVIHI:-IX CTEH,
BbI3BAHHbIE MPOr'MBEAMU ONCKOB NEPEKPLITUN

Hepkau B.H., kananaaT TeXHUUECKUX HayK, 3aMeCTUTeNb AUPEKTOpa
dunuana PYN "Unctutyt BenHUUC" "HayuHo-TeXHUYECKUN LieHTp"

AHHOTALUUA

BbINOMHEH aHann3 MPUYMH MOBPEKAEHUS KUPMUUHON OGMNLIOBKMA MHOTOCMOMHBIX HapYXKHBIX
CTeH KapkacHbIX 3faHWi. [pPeAnoxXeHbl TEXHUYECKUE PELLEHUs MO MPEAOTBPALLEHUIO MOBPEXAEHUI
CTEHOBbIX KOHCTPYKLMIA, BbI3BAHHbIX MPOruGamMu nepexpbITUi.

Summary
Damage’s reasons of multi-layer outside wall’s brick facing were analyzed. The article contains
technology for prevention of walls’ damages, caused by overlapping flexures.

BBEOEHUE

Mpu cTpouTenbCTBE KapKacHbIX KUMbIX 1 0BLLYeCTBEHHbIX 3aHUil, LUMPOKoe pacnpocTpaHeHne
ronyymnna TEeXHOMOrUs, MO KOTOPOil CTEHOBOE OrpaxaeHne BbIMONHAETCA B BUAE CIOWCTON Knagku, ¢
3alUTHO-AeKopaTUBHON 0BMULIOBKOI U3 KUPMUYa 1 APYruX MESKOLWTYYHbIX MaTepuarnos.

OnbIT 3KCMANyaTaLMi Takux JOMOB fokasar, UTo Yepe3 onpefeneHHoe BpeMs B 06MMLI0BOYHOM
Ccrioe Knagku BO3HWKAOT MOBPEXAeHUs B BUAE TPELUWH, B MOCNEACTBUE MPUBOAsLME K OBpYyLIEHNO
parmeHToB 06MMLOBKIU. COrnacHo cTaTUCTUYECKUM AaHHbIM, ony6nnkoBaHHbIM B [1], 3a MUHyBLUME
natb net B Mockse 1 MNMoamockosbe Bbio 3acukcuposaHo 6onee 420 cnyyaes oTkasa dacagHbIX cuc-
TeM, BbINONTHEHHBIX MO TEXHONOrMM CIOUCTOI knaaku. Mo utoram obcrenoBaHNs KapkacHO-MOHOMUTHBIX
3aaHuii B 1. Mocksa B 2008r, B pesynbTaTe NOBpPeX/AEHWI CTEHOBOrO OrpaxaeHus B aBapuilHoM CoCToS-
HWW Ha CeroAHALWHUIN AeHb HaxoaaTcsa 36 o6bekToB. CneunanucTbl CUMTALOT, UTO B Brinxaiilume 5-6 net
KOMM4eCTBO "Npo6rieMHbIX" JOMOB MOXET pe3ko Bo3pacTu.

KoHCTPYKTUBHOE pelleHne MHOrOCMONHbIX CTeH C HapyXHO 0BMMULIOBKOW KMPMUYOM Obino pas-
pabotaHo LIHUMCK um. B.A. KyyepeHko 1 npeacTasneHo B pabouunx yepTexax cepumn 2.130-8 (Bbinyckn

0 1 1) BbiNyLieHHOI B 1988r. B 3Toit cepun He ObiNo NPeayCMOTPEHO MO3TaXHOE ONUpaHne HapyXHbIX
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HWW Ha CeroAHALHUN AeHb HaxoaaTcsa 36 0O6bekToB. CneunanucTbl CYMTALOT, UTO B Brinxailume 5-6 net s
KOMM4eCTBO "Npo6rieMHbIX" JOMOB MOXET pe3ko Bo3pacTu.

KoHCTPYKTUBHOE pelleHne MHOrOCMONHbIX CTeH C HapyXHO 0BMMULIOBKOW KMPMUYOM Obino pas-

pabotaHo LIHUMCK um. B.A. KyyepeHko 1 npeacTasneHo B pabouunx yepTexax cepumn 2.130-8 (Bbinyckn
0 1 1) BbiNyLieHHOI B 1988r. B 3Toit cepumn He GbiNo NPeayCMOTPEHO MO3TaXHOe ONMpaHne HapyxXHbIX
CTeH, a BbICOTa 3AaHNil CO CTeHaMn U3 oGrierYeHHoi KIaJku orpaHnunBanack nsATbio aTaxamu. Macco- ]
BOe CTPOWTENbCTBO 3[aHUil C MOHONMMUTHBIM KapkacoM MoTpeGoBano HoBbIX, Gonee 3deKTUBHBIX C
TOUKM 3peHust Tenmonepeaayn u aganTupoBaHHbIX K TpeGOBaHNAM BbICOTHOTO CTPOUTENBCTBA KOHCTPYK-
TUBHBIX PeLUEHMIl CTEHOBOTO OrpaXkaeHns. B To e BpeMs AeiiCTBYIOLiNE HOPMbI MO MPOEKTUPOBaHMUIO
KaMeHHbIX 1 apMoKaMeHHbIX KOHCTPYKLMIA [2] He coaepxanit ykasaHuii Mo MpOeKTUPOBaHUI0 TaKUX CTEH.
Mo 3Toi NpUYMHE NpU MPOEKTUPOBAHUM MHOTOCTOHBIX CTEH KapKkacHbIX 3A4aHuii Gblro AOMYLIEHO MHOMO
oLIMBOK KacatoLLMXCS YCTPoIicTBa TeMMnepaTypHbIX U AehOPMaLMOHHBIX LUBOB B CTEHOBOM OrpaXaeHuu,
BbiGOpa MaTepuanos Ans kaMeHHol knaaku. OGcnefoBaHNeM CTEHOBOTO OrpaxAeHust Gbio BbISBIEHO
TakKke U HU3KOe KauyeCTBO paboT Mpy Kiazke o6NULOBKY, SBNAOLLEECs CieacTBMe AedULyUTa BbICOKO-
KBanMNLMPOBaHHbIX KaMEHLLKOB.

OLwwnGKM, [onyLLEeHHbIE MPU NPOEKTUPOBaHNM 1 BO3BEAEHUM MHOTOCIIONHOMO CTEHOBOTO Orpax-

[IeHUs KapKacHbIX 30aHWi, SBUMUCH OJHOW W3 MPUUYMH NOCTEAYIOLMX NOBPEXAEHNI KUPMUYHOTO 3aLuT-
HO-AEKopaTUBHOTO OGNULIOBOYHOTO CIIOS. [ipyroli MPUYNHOI SBRSETCA HECOrnacoBaHHOCTb HOPM MO
NPOEKTUPOBaHMIO KaMEHHBIX U apMOKaMeHHbIX KOHCTPYKLMI [2] ¢ TpeGoBaHUAMM, MO OrpaHUYeHuto Npo-
rM6oB NepekpbITUiA yCTaHOBMEHHbIMM B [3].
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AHANW3 NPEAENBLHO- AONYCTUMbIX MPOrMBOB NEPEKPLITUN

Cpoki CTPOUTENbCTBA COBPEMEHHbIX 3AaHWI 3HAUMTENbHO COKpaTWUMUCh, BCREACTBUE 4ero
CTeHOBOE 3arMofiHeHUe KapkacoB W BO3BeAEHWe BHYTPEHHWX Meperopofok BLIMOMHSETCH B YCIOBUSX,
Korfja BO3MOXHbI 3HaUMTENbHbIE edopMaLi NON3yYeCTH XKerne306eTOHHbIX 3NIeMEHTOB 3aHus U He-
paBHOMEPHble 0cafIkil KOHCTPYKLIMIA.

BepTukanbHble npeaernbHble Npornbel NepekpbITUii pernaMmeHTupytotes Hopmamu [3]. Cornac-
HO YKa3aHHbIM HOpMaM, BENWYMHA NpornGa MKUT, ONpeAeNeHHoro Mpu AefCTBUM MOCTOSHHBIX U Bpe-
MEHHbIX [ANUTENbHBIX Harpyskax, He [10/hkHa NpeBbillaTh NPeAeNlbHOro 3HaUeHNst OrpaHUYeHHoro 3cTe-
TUKO-Ncuxonoruyenckumu Tpebosanuamm 30Mm (1/200 nponeta) Ana NAUT nponeToM 6M 1 40mm (1/225
nporneTa) Ans NAMT nporieToM 9M. B cOOTBETCTBUE C KOHCTPYKTUBHBIMI TpeGoBaHUAMM, BENMUNHA Npe-
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[lenbHoro nporn6a MepekpbITUA MPU HaNMUYMM Ha HUX 3MEMEHTOB MOABEPXKEHHbIX PacTpeckuBaHUio
(cTsKeK, MonoBs, neperopofok), yctaHosneHa 1/150 nponeta. Mporn6 npu 3ToM onpeaenseTcsa oT Ha-
TPY30K, AECTBYIOLLMX MOCHE YCTPOICTBA 3MEeMEHTOB MOZBEPXEHHBIX PacTpPeckuBaHUIO.

CTeHoBOe orpaxaeH1e kapkacHbIX 3[aHuii ycTaHaBNMBaETCS HEMocpeACTBEHHO Ha MNUTLI Me-
peKpbITUiAL. Mpu 3TOM, 13-3a BBICOKOI TPYAOEMKOCTU, OKaiiMAsioLMe Garnku Mo KOHTYpY CTEH B MpoekTax
npeAycMaTpuBaloTCs kpaiiHe peako. [ocne Bo3BefeHNe CTeH Ha NepeKpbITUM YKaAblBaTCS CIION aky-
CTUYECKOI N30MALMM, CTSKKMA, YUCTOBOTO Moria, BIMONHsAETCS oTAenka neperopoaok. Mpupatlyerue no-
CTOSIHHOM 1 BPEMEHHOI ANUTENbHOI Harpy3ku, nocsie BbINOMHEHNA yka3aHHbIX paboT, cocTasuT 40-45%
OT ee NonHoro 3HaveHus (60-55% oT cyMMapHOi BENUYNHBLI MOCTOSHHON U BPeMEHHOI ANUTENbHOI Ha-
TPy3Ki COCTaBNISieT COGCTBEHHbII BEC NepekpbiThsl). C y4eToM nonaydyecTi GeToHa, MOXHO npeamnosno-
XUTb, 4TO NPOrMG MepekpbITUS nocrie Bo3BeAeHUs cTeH JocTurHeT 50-60% oT obliero nporuba, Bbl-
3BAHHOrO 1€/CTBMEM MOCTOAHHON U BPEeMEeHHOW ANUTENbHOM Harpysku, BKNoYatoLlelt Co6CTBEHHbIN BEC
nepekpbITUA. MpUHUMan BO BHUMaHUE yKa3aHHOe 06CTOATeNbeTBO U TpeboBaHue HopM [3], NpUMeHu-
TenbHO K 6e36anoyHbIM NnUTam NponeTom 5-6m, npupallyeHue nporda MoXeT coCTaBUTb OKOo 20MM.

[INst VCKIIOYEHUS Nepejadun Harpysku C BbilLenexalliero NepekpbiTUst Ha CTeHbl MeXay HUMU U
nepekpbITUEM NpedycmMaTpuBaeTcs AedopMaLMOHHbIN LWOB ToMNWMUHOW 30MM, KOTOpbI 3adensiBaeTca
3MacTUYHBIM MaTepuaroMm. PesynbTaTbl 06CefoBaHNs MOBPEXAEHHbIX TPeLyNHaMU CTeH CBUAETENbCT-
BYIOT, UTO CTPOUTENSMM MHOTAa AaHHOe TpeGoBaHNe UrHopUpyeTcs. 3a30p MeXZy CTEHOIl U MINTON Ne-
PEKPLITUS 3aMoMHSAETCS KUPMNYHBIM GOoeM, KECTKUM LieMEHTHO-MecYaHbIM pacTBOPOM, He BblaepkuBa-
eTcs Tpebyemas ToflLMHa 3a30pa. 3TO MPUBOAUT K Nepefaye Harpyski oT BbllLeNexallero nepexkpbITus
Ha cTeHy. Mpn 3TOM OCHOBHas YacTb Harpysku GydeT BOCMPUHSTA OGMMULOBOYHBIM CIIOEM CTeHbl, kak
HanGoree XeCTKUM, UTO MOXET BbI3BaTb €70 paspyLUeHUe.

OpHako u cobntodeHne Becex TpebGoBaHUii Mo YCTPOcTBY AehOpMaLMOHHbBIX LUBOB He rapaH-
TUPYIOT OT BO3HUKHOBEHWS! TPELUMH B KUPMUYHOI 0BNULIOBKe, KOTOpbIE MOTYT 06pa30BaThbCs BCreacTBIe
nporu6a nepekpbITUSA, IBNAOLLETOCS OCHOBAHUEM CTEHbI.

HopMbl Mo NpoeKTUpOBaHWIO kKaMeHHBIX 1 apMOKaMeHHbIX KOHCTPYKLUMIt [2] He coaepxaT KOoH-
KPeTHbIX yka3aHWii Mo orpaHUYeHuto MPOrMGoB MO3TaXHO OMEPTBIX CTEH BbIMOMHEHHbBIX MO TEXHOMOMN
CIIOUCTOI KIaaku. Mo3ToMy Mpu NPOEKTUPOBaHNM KapKacHbIX 3aHuii KOHCTPYKTOp He B COCTOSHWM Mpa-
BUIbHO OMPeAEeNiTL KeCTKOCTb MePEKPbITUS, 0GeCeunBalOLLYIo ero COBMECTHYI0 paGoTy CO CTEHON.

B paborte [4] BepTUKanbHble npeaenbHble Npornbbl NEPEeKPLITUNA, MPU KOTOPbIX BO3MOXHO BO3-
HUKHOBEHME HaKIMOHHBIX TPELLMH B CTeHe, NpeanaraeTcs ONpeAensiTh Mo rpaHUuHbIM 3HaYeHUsIM Jomyc-
Kaemoro nepekoca kameHHoit knaaku (puc.1), npuBedeHHbIM B Hopmax [5] (Tabnuua 1).
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Puc.1 K onpezieneniy BepTukanbHOro npeAenbHoro npornéa nepekpeITus
1-nepekpbITUE, 2-KOMOHHa, 3- CTEHOBOE 3amnonHeHne

FpaHMqule 3Ha4eHuA nepekoca Knagku CTEHOBOro 3anofiHeHUA Badm
B MuUnupaguaHax

Tabnuua 1
Buag Bwa knagoyHoro pacTeopa
KUpnn4a | ueMeHTHbIN | V13BECTKOBO-LIEMEHTHbIN
nonHoTenbIn 04 05
Ablpyatbin 0.3 04

PeﬁyﬂbTaTbl onpeaeneHna npeaenbHblX BepTUKanbHbIX npomﬁoa nepeKkpbITUA No rpaHUYHbIM
3Ha4eHUsaM nepekoca KaMeHHoI Knaaku npuseaeHbl B Taﬁ]WILle 2.
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BepTukarnbHble npesenbHble NpornGbl NepekpbITUii
Tabnuua2

[onyckaembli npe- [onyckaembli npe-
AerbHblii nepekoc AenbHbliA Npornt ne-
Baam (MNIPaA) PEKPLITUI 8jim
0.3 L./6666
04 L5000
0.5 Le/4000

Heo6xoanMo 0TMeTUTb, YTo B Tabnule 1 NpuBeaeHb! rpaHNyHble 3HaUYeHWUs Nepekoca kameH-
HOWl KNaAKu BAOMb FOPU3OHTAmbHBIX PACTBOPHBIX LUBOB, @ BepTUKabHbI AOMYCTUMBIA NPOrnG CTEHbI
[IOMKXEH onpefensTbes NpeAeNbHbIM NepekocoM Kraaki npu ee AeOPMUPOBaHUN MepreHanKynsipHO
TOPU30HTarbHBIM LBaM. [103TOMY 3HaYeHWUst BepTUKambHbIX MPeAerNibHbIX NPOrnGoB NepekpbITU yka-
3aHHble B TabninLe 2 Henb3si MpU3HaTb KOPPEKTHBIMU.

B pabore [6] cogepxatcs pesynbTaTbl onpeaeneHns npeaenbHbIX YroB nepekoca KUpnuyHon
Knagku npu ee Aec)OPMUPOBAHUN NepreRANKYNAPHO rOPU3OHTaNbHLIM LUBaM. MccrneaoBaHns npoBoaun-
NUCb Ha HaTYPHbIX (parMeHTax KUPMUYHbIX CTEH, KIaaka KOTopbiX GbiNa BLIMOMHEHa U3 CUMUKATHOTO
KMpMYa Ha U3BECTKOBO-LIeMEHTHOM pacTBope. 10 pesynbTaTaM SKCMEpUMeHTa TaHreHC NpeaeribHoro
yrna nepekoca, COOTBETCTBYIOLLETO MOSABNEHMIO TPeLWH, AN HeapMUPOBAHHOW Knagku cocTaBuUI
1/300, Ans apMupoBaHHoit-1/200, 4To COOTBETCTBYeT MpeaeribHoMy Nporuby NepekpbITUS COOTBETCT-
BEHHO Le#/600 1 L/400.

MonyyeHHble pesyrnbTaTbl XOPOLIO COrfacylTcs ¢ TpeGoBaHUSIMU aMepukaHCKUX HopM [7],
pernamMeHTUpyIoLMX NpaBuia NpoeKTUPOBaHUA KaMeHHbIX KOHCTpyKuwit. CornacHo [7] nporu6 6anok,
SIBMAIOLLMXCA OCHOBaHUEM KaMEeHHOI Knazikv Npu JeiCTBAN ANUTENbHbIX Harpy3oK He AOIDKEH Mpesbl-
watb 1/600 nponeTa 6anku, u 6bITb He Gonee 7.6MM. [laHHble 3HAYEHUS CYLLIECTBEHHO HIDKE BEpTU-
KanbHbIX MpefenbHbIX NPOrMGoB MepeKpbITUiA, YCTaHOBMEHHbIX HopMami [3], TpeGoBaHNAMI KOTOPbIX
PYKOBOACTBYHOTCS KOHCTPYKTOPbI MPU NPOEKTUPOBaHNM eNe306eTOHHBIX kapkacos.

AHAMNN3 HAMPSXKEHHO-OE®OPMUPOBAHHOIO COCTOSIHUA KUPMIUYHON
OB/IMLUOBKW NPU NPOIrNBE NEPEKPLITUA
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C Uernblo OLEHKU HampsikeHHO-AehOPMUPOBAHHOTO COCTOSIHWAA KMPMWUYHONM OGRMULIOBKM Mpn
nporuGe xene3o6eTOHHON KOHCTPYKLMU, KOTOpast SBASETCA OCHOBaHWEM HapYXHOIl CTEHbI, Gbin BbIMOM-
HEH KOHEYHO-3MIEMEHTHbI UMCIIEHHbIi aHamM3 ¢ WCMONb30BaHMEM MPOrPaMMHOTO  KoMmrekca
"STARK_ES". MogenupoBanuch KupnnyHas obnuLoBKa CTeHbl, U3 MyCTOTENOoro KepaMmmnyeckoro Kupnu-
Ya Ha W3BECTKOBO-LEMEHTHOM pacTBope. Pa3Mepbl CTeHbl 6x3M, TOMLMHA OGMMLOBOYHOTO CIIOSi-
120MM. 3arpyxeHue o6NULIOBKM OCYLLIECTBAANOCL MOCTOAHHOW Harpyskol oT coBecTBEHHOro Beca npu
3ajaHHbIX BepTUKanbHbIX MpornGax Xene3oGeTOHHON KOHCTPYKUMM. [Ins pacuyeTa ycunuii U nepeme-
LLieHNI MpUMeHsANack pacyeTHas Moferb, B KOTOPOW KUpNNYHas knaaka anpoKCMMUpOBanach BbICOKO-
TOUHBIMU OPTOTPOMHBIMI 3MIEMEHTaMI MIIOCKOHAMPSKEHHOrO COCTOSHUA C JKECTKOCTHBIMU XapaKTepu-
CTWKaMy, onpedensieMbIMi B ABYX HanpaBreHusix, a kene3o6eToHHas Garka MrockoHanpshkeHHbIMU
aHU30TPOMHLIMK drieMeHTamMu. Mogynn ynpyrocTi 1 koaduLmeHTsl MyaccoHa knaaku npUHUManich
no pesynbTaTtam 3KCMepUMEHTanbHbIX UCcCriefoBaHU NpuBeaeHHbIX B [8]. KoHTaKT mexay cTeHon u
Xere3o6eToHHolt Garkoil co3faBarncsi MyTeM YCTaHOBKW pa3pe3HbiX OAHOCTOPOHHUX LIApHUPOB, NO3BO-
NSIOLLMX NpofyBNnnMpoBaTh y3nbl B COCEAHNX 3MeMeHTax U 0GbeAUHUTb BepTUKanbHble NepeMeLleHuns
3rIeMeHTOB Mpu paboTe LapH1pa Ha cxaTue.

BcrieacTeue TOro, UTo M3rMGHAs KECTKOCTb KUPMUYHOM OGNMULOBKM B BEPTUKaNbHOM Hampas-
NEHNN 3HAUUTENbHO BbILE XECTKOCTU Hecylleil ere30GeTOHHOM KOHCTPYKLMW, OTPbIB KUPMUYHOI
KraZKku oT Garnku NPOMCXOANUT MPU He3HaUUTeNbHbIX Mporubax nocneaHen.

Mocne oTpbIBa CTEHbI OT MOBEPXHOCTU HecyLLeil XeNe306€TOHHOM KOHCTPYKLWM B KUPMUYHOM
KaJKe pesko Bo3pacTaloT HopMarbHble U KacaTerlbHble HanpsikeHUs. Pacnpeaernerye HopMarbHbIX 1
KacaTerbHbIX HanpshKeHWit Mo FopU3oHTaNbHOMY CeYeHI o 0BNNLIOBKY, MpUBEeaeHb! Ha puc.2
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Puc.2 PacnpenerneHue HopMarbHbIX U KacaTerlbHbIX HaMpshKeHNi Mo ceveHito
06MLOBKNA
a)- O, M0 HIKHEN rpaHu, 6)- O, Mo HUKHEN rpaHu, B) O, MO CpeaHen INHWK,
r) Oy N0 CPeaHeN NUHN, [1)-Tyy MO HIDKHE rPaHi, e)- Ty, Mo cpeaHel NMHUN
[1nsi oLieHKN MPOYHOCTM KNaakM, kak aHW3OTPOMHOTO MaTepiarna, BOCroNb3yeMcsi KpUTepusamu
NPOYHOCTU, NPEANoXeHHbIMU B paboTe [9].
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R.- ipefien NMPOYHOCTY KNaaku Ha OJHOOCHOE CXaTue;

Rpx, Rpy~- peaen NpoYHOCTY KNNaaki Ha OAHOOCHOE pacTsikeHue NeprieHANKYNAPHO BepTuKarb-
HbIM 1 TOPU30HTArbHBIM LUBAM COOTBETCTBEHHO;

C,, C,- Npefien NpoYHOCTY KNaaku Ha CABUT MO NepeBA3aHHOMY U HeNepeBA3aHHOMY CeueHuio
COOTBETCTBEHHO;

Ly, Hy-K03(PPULIMEHTBI BHYTPEHHETO TPEHUS NpU CABUre MO NepeBsi3aHHbIM U HemepeBsi3aHHbIM -
LUBaM COOTBETCTBEHHO;

01,03~ TNaBHble HOpMarlbHble HanpsHKeHNs;

T13- INaBHble KacaTerlbHble HanpsHKeHUs;

- yrosn HakroHa NroLaaoK rMaBHbIX HaMpsHKeHNI;

Ty~ kacaTernbHble HanpPsKeHUs;

Oy~ HopMaribHble HanpshkeHUs AeNCTBYIOLLME NeprieraKYNAPHO BepTUKarbHbIM LUBaM Kagku.

OueHKa NPOYHOCTH Mo yCrioBUAM (1-4) Nokasana, YTo B HKHEN TPETU BbICOThI CTEHbI, Brike K
oropaM, rnaBHble pacTArMBatoLLe W [MaBHble kacaTeNbHble HanpshkeHWs, B 0GMULI0BOYHOM Crloe npe-





[image: image9.png]AP opera J[(4) ocona.. | & Pyxoso... IS http:/i. | B hitpir.. |1 hitp... x
« >

B aprp..

FIMegn...| M Mpoec... | E onpee.. |+ Gopyw..|+-onpe.. | conpo... | Flocanca.. [4-Mporu.. | <= [ (=it [
D 0~ [(® Bet | wwwhbelniishy/sites/defaut/fles/otdel/fles/povrezhdeniya kirpichnoy_oblicovki_mnogosloynyh.sten_vyzvannye._progibami_diskov. # | [ @ ~ Vickars s Monc@MailRu

BblWalT npefernbl NPOYHOCTU KNadku Ha pacTsxeHue W COABUM MO HanpasfieHWo COOTBETCTBYHOLUX
rnaBHbIX Haﬂpﬂ)KeHVIVI npUMepHO B 3 pasa. Ha aTtux xe yJyacTkax Krnagku He cobnoaaeTcs ycnosue
MPOYHOCTN Mpu AeifcTBUN KacaTemnbHbIX Hal'lpﬂ)KeHVIVl BAONb HenepeBA3aHHbIX LUBOB. 310 npuBOaUT K

BO3HMKHOBEHMIO HAKMOHHBIX KOHLIEHTPUYECKMX TPELLUMH, Pa3sBUBAIOLNXCS OT HUKHEN rpaHu CTeHbl Mo
LUBaM Kragku Unm HenocpeacTBeHHO Mo KaMHIo (puc.3).

Knadka Hapyxrod
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Puc.3 XapakTep TpeLynHoo6pa3oBaHns B KUPNUYHOWN Knaake
npy npornGe NNTbl NepekpbITUS

Hanuuue B CTEHaX OKOHHBIX 11 ABEPHBIX MPOEMOB, YITbl KOTOPbIX SBASKTCS KOHLEHTpaTOpamu
HaMPsKEHUI, HEeraTUBHO OTpaxaeTcst Ha paboTe Knaaku oGMMLOBOYHOrO criost. Mpu nporuée Aucka ne-
PEKPLITUS B Yriax NpoeMa BO3HUKAOT HAKIMOHHBIE UMW FOPU3OHTarbHbIE TPELLUMHLI, pa3BuBaloLMecs No
TpaekTopuM AEWCTBUS FMaBHBIX CXUMAIOLNX HANPSHKEHUA. Mopdomnorus TPELWH 3aBUCHT OT COOTHO-
LLEHWS! BbICOTLI CTEHOBOTO 3aMOfHEHUS K €ro AfIMHE, MECTe PacnoNoXKeH!si MPOeMa, CTeneHu nepdopa-
LM cTeHbl. MOBbICUTL TPELYMHOCTONKOCTL OBMMLOBOYHONO COS MPU HAaNMUUU ABEPHBIX MPOEMOB MOX-
HO MyTeM YCTaHOBKW B CTBOPAX MPOEMOB CKPbITbIX B CTS)KKE Mofia CnelnanbHbIX CTanbHbIX 3fEMEHTOB,
BOCTMPUHMMAIOLYMX PacTSTMBatOLLME YCUNUS, BOSHUKAOLYME MPU MPOruGe NepekpbITHil.

Ecnu oTHoweHne AnuHbl cTeHbl (L) K ee BbicoTe (H) HaxoauTtesa B npegenax 1-1.15, To npu
assa
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TEHUBOIO 3All0JIHEHWA K €10 [WINHE, MECTE P IOJIOKEHWHA TIpoEMA, CleleHn lepgopa-
LUK CTeHbl. [10BbICUTL TPELYNHOCTONKOCTb OBMULIOBOYHOTO CMOS MPU HaMN4W ABEPHbIX MPOEMOB MOX-
HO MyTeM YCTaHOBKM B CTBOPaX MPOEMOB CKPbITbIX B CTSHKKE MoNia CreLyarnbHblX CTanbHbIX 311eMeHTOB,
BOCMPUHUMAIOLLWX pacTArMBatoLLMe YCUrus, BO3HUKatoLLMe Npu nporube nepekpbIThit.

Ecnu oTHoweHne AnuHbl cTeHbl (L) K ee BbicoTe (H) HaxoauTtesa B npegenax 1-1.15, To npu
npornée NepekpbITUS YCNOBUS MPOYHOCTU Knaaku (1)-(4), kak npasuno, cobmogaoTcs, U TPelluHbl B
Terne KNaaku He BO3HUKalT. OZIHAKO MpU 3TOM BO3MOXHO packpbITHe LiBa MeXAY HIKHEl rpaHbio CTEHbI
1 BepXHell MIOCKOCTbIO Aucka NepekpbiTUs. Mpy packpbiTuM LIBOB KUPMUY HapyxHO! OBNNLIOBKM Ha
YPOBHE MINT MepPeKpbITUA MOXET MOMy4UTb MOPO3HbIE MOBPEXAEHUS BCMEACTBUE KOHAEHCALUU BOAs-
HbIX NapOB, NOCTYMAOLLMX U3 MOMELLEHNS B KUPMUYHYIO KNaKy CTEHbI.

3AKNKOYEHUE

1. [INSi CHWKEHUS puCka BO3HUKHOBEHWS MOBPEXAEHUI B 3alLUTHO-AeKopaTUBHOI 0BNMLoBKe
CIIOUCTBIX CTEH 3aroNIHEHNsl kapkacoB HeoBXOAWUMO YBenMuMBaTb XECTKOCTb MepeKpbITUA KapKacHbIX
30aHNi MO KOHTYPY YCTaHOBKW CTEHOBOTO OrpaxaeHusi. Obs3aTenbHbIM TpeGoBaHUeM Npu NpoeKTUpo-
BaHWUW NEPEeKpbITUiA NpornieToM Gonee 4M JOMKHO ABMATLCA YCTPOCTBO OKaUMASIOLMX pebep no KOHTY-
Py YCTaHOBKW CTEH WMM CryllieHWe Liara KONMOHH kapkaca. [py 3TOM B HOpMaTWBHble AOKyMeHTbI [3]
[I0MKHbI BbITb BHECEHbI N3MEHEHNS!, kacatoLuecs BepTUKarbHbIX NpeaeribHbIX NPOrMéoB AUCKOB nepe-
KPbITWIA, SIBMSIOLLMXCS ONOpamMy AN KaMeHHOM Kragku.

2. Knaaky 3alyUTHO-JeKopaTUBHOW OGIMLIOBKM MHOMOCTIONHBIX CTEH peKoMeHayeTcst BeCT! n3
MOMHOTENOro KUpMYa Ha NnacTUhULMPOBaHHOM KITa[loUHOM pacTBOpE, C apMUPOBaHUEM €€ Ha BbICOTY
0.5H oT Hu3a cTeHbl (H-BbicOTa CTEHOBOrO 3aMofiHeHUs Mexay Auckamu nepexpbiTuit). OBRMLOBOYHbIA
Criot cTeHbl crieflyeT paspesaTb BepTUKanbHbIMU AedOopMaLMOHHbIMU LWBaMK C Warom He Gonee 1,15H.
MoBbICUTL TPELYNHOCTONKOCTb 3aLLUTHO-AEKOPATUBHOI OGMNMLOBKM HApyXHbIX CTEH MpU ycTponcTBe
[IBEPHBIX MPOEMOB MOXHO MyTeM YCTaHOBKM B CTBOpax ABEPHbIX MPOEMOB CKpbITbIX B CTSXKke Mmona
CTarbHbIX 3JIEMEHTOB, BOCMIPUHMAIOLLMX pacTArMBaloLLMe YCUNns B KIaake, BO3HUKatoLMe Npu nporu-
6e nepekpbITUNA.
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