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AKCECCYAPBI KHPITHYHOM KIATKH

B coBpeMeHHbIX 30aHUAX HapyXHble CTEHbI, Kak
NpPaBuIO, COCTOSAT U3 HECKOJbKMX CMOeB. Yale apyrux
BCTPEYAETCs TPEXCNOMHAA CTEHOBAsA KOHCTPYKLUNS U3 He-
CYLEero cnos, yrenamtens n o6anuLoBoYHoro cnos. Ecnum
B KayecTBe OOGMMLLOBOYHOIrO C/iIosi BblOpaHa KupnuyHas
Knagka, TO Mexay Heil un yTennurtenem AoJSiXHa ObiTb
npegycMoTpeHa Bo3ayLlHaga npocnorika. MmMeHHO Takas
KOHCTPYKUMS CTEHbl HaMy ByOeT paccMoTpeHa.

AHKepHOe KpernJieHne

[na cBasn oTaoenbHbIX CNOEB APYr C APYrOM W Ans
HOpPMasnbHOM «PaboTbl» BCEN KOHCTPYKLMU B LLESIOM CY-
LLLECTBYIOT pasfinyHble npucnocobnieHns — akceccyapbl
KUPANYHOM Knagku. NepsbiM, 1 cCamMbiM BaXHbIM, f1IEMEH-
TOM SIBNISIETCS aHKep, COeAVHSIOLLINA 0BNNLIOBOYHbIN CIOW
M3 KMpnuya ¢ HecylLLien KoHCTpykuuen. Kakme TpeboBaHums
BbIABMIAIOTCS K aHKEPHOMY coeamHeHuio? Knagka noc-
TOSIHHO noaBepraeTca aTMocdepHbIM BO3AENCTBUSAM,
OCHOBHbIMW 13 KOTOPbIX SBASIOTCSA BETPOBAs Harpyska u
TENJ0BOE pacLUMpeHne Mo BO3AENCTBUEM COJSIHEYHbIX
nyyer. M03TOMY OCHOBHbIMW TPEOOBaAHUAMWN K aHKepPaMm
ABNASIOTCA CTONKOCTb Ha CXaTue 1 BblAEPrnBaHne, a Takke
HeKOoTOpas 31aCTUYHOCTb, OONycKalowasa He3HaYnTeNb-
HYIO MOABMXHOCTb 0BNLLOBOYHOIO C/I0S MO OTHOLLUEHUIO
K Hecyuwemy. Bcem aTtum TpeboBaHMsSM COOTBETCTBYIOT
MEeTaNINYEeCKME aHKepa U3 HEPXXABEIOLLEN CTanu.

Mpn BCEM MHOrO06pPa3MM aHKEPOB MOXHO BbIAENUTL 2
OCHOBHbIX TMMA: aHKepPa, UCNOJIb3yeMble NPU OOHOBPEMEH-
HOM BO3BEEHUM HecyLLIen 1 06nnMuoBoYHON Knaakum (Tun PK)
N aHkepa o5 KpenjeHus obNLOBOYHON KNaaKu K yxe
BO3BELEHHON U YyTENJIEHHON CTEHEe. Takme aHkepa BKPY-
4YMBAIOTCHA B HECYLLYIO KOHCTPYKUMIO (Tun WK) nnm B6u-
BatoTcsa (Tun WB), 4To 3aBUCUT OT MaTepuana CTeHbI.

KonnyecTtso aHkepoB Ha 1 KB.M. CTEHbI 3aBUCUT OT MHOIMX
dakTopos. OgHako, B 6OMbLUMHCTBE ClyyYaeB TpebyeTcs:

- 5 WT. aHKepOoB Ha 1 KB.M. CTEHbI MPW BbICOTE 34aHNS
00 5 ataxen;

- 7 WT. aHKepoB Ha 1 KB.M. CTeHbl Ha BbICOTE OT
5 aTaxa u BbiLe.

Ha Bcex cBOGOAHLIX Kpasx knagku: Nno nepumMmeTpy
NpPoemMoB, BAOMb Ae(DOPMALMOHHbIX LLBOB, HA BEPXHEM
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KOHLE KNnagku cnegyeT AOMNOMHUTENbHO yCTaHaBNMBaTb
rno 3 aHkepa Ha 1 nor.m.

AedopmMauUnoHHbIe LUBbI

3Has 0 NoABUXHOCTU O0BINLOBOYHOrO KMpMMY-
HOrO CNOS, HeNb39 UITHOPUPOBATb TAKOW BaXHbIN
KOMMOHEHT KNaaku, kak aedOpMaLMOHHbIA LWOB.
JedopmMaumnoHHble WBLI GbiBAOT BePTUKaNbHLIMUA
TemnepaTtypHbIMU NO AJIMHE 34aHNSG U TeMnepaTypHO-
yCano4yHbIMUM MO BbICOTE 30aHMA. PaccTogaHua mexay
BEPTUKASIbHBIMW LWIBAMU MPUHATO yCTaHaBnMBaTb B
3aBUCUMOCTM OT OopueHTauum dacaga no CTOpoHam
cBeTa (Tabn. 1).

Ta6bauuya 1
Hopmupyembie 3HauyeHUs pacCTOSSHUIA MeXay
BepPTUKaNIbHbIMM LLIBAMM

OpwueHTauumsa
Makcumanb-
Ne BepPTUKaJbHbIX HOE DACCTOSI-
n/n orpaxaatoLmx P
o HUe, M
KOHCTPYKLUA 30aHus
1 CeBepHbin hacan, 12,0-14,01
2 BocTtouHbin dacap, 10,0-12,0
3 IOxHbIN dacan, 8,0-9,0
4 3anagHbin dacap, 7,0-8,0

Camble BonbLune HaNpPsKeHNs BCIIeACTBMM TEMIOBOIrO
pacLUMpeHns B knagke BO3HUKAIOT B yrnax 34aHus, noa-
TOMY HEOBX0AMMO pacnosfiarath LWBbl B HEMOCPEACTBEH-
HOM 65M30CTU OT yrna. YTobbl LWOB He NopPTUA 06LLEero
BrieyatsieHms ot ¢pacana, ero MOXHO NPUKPbLITb CTOAKOM
BOJOCTOYHOWM cucTtemMbl C KpoBau. LLIBbI pekomeHayeTcs
OCTaBnsATb 6€3 3anofIHEHMS A0 KOHLLA CTPOUTENbCTBA.
Bnocnencteum OHW JOMKHBI BbITh 3aM0SIHEHbI 3N1aCTUY-
HbIM 1 OONTOBEYHLIM MaTepuanom (puc. 2).

EBponelickme HOPMbl OrpaHMYMBAIOT BbICOTY KMP-
MUYHONM KNagky B 3aBUCUMOCTU OT €€ WUPUHbI. ITO
3HAYUT, 4TO 06NMUOBOYHAS KNadka B NON-KMPNMYa He
MOXeT OblTb BEICOTON, K MPUMEPY, B OEBATb aTaxen.
Mo HopmaMm, Npu TonwmHe knagku B 85-90 MM BblI-
coTa Knajku He A0JKHa NpeBblWwaTth 2 aTaxen (0Koso

Puc. 1. AHKkepHoe kpernieHue 061 0BOYHOM KAaaku

MoHTtax aHkepoB PK

MoHTtax aHkepoB WK

MoHTtax aHkepos WB
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Puc. 2. PeweHnsi necopmMalnOHHbIX LLIBOB
a) 3uraaroobpasHblii 11I0B, CKPbIThIVi CTOSIKOM BOAOCTOKA, 6) 3ur3aroobpasHbiii LLIOB
B YrJj1y 34aHusi, B) rnpsiMoi LLIOB

6,0 m). Mpu TonwuHe knagkn 115-120 mm — He Bonee
4 sTaxen (okono 12,0 m).

B MHOrostaxHoM CTPOMUTENLCTBE MPU OOCTUXEHUU
pa3peLleHHO BbICOTbI 06IMLOBOYHAS KNaaKa NpepbiBaeT-
CSl U COOPY>XaeTCs OCHOBaHME A1 BblLLenexallen Knagku.
OT0 MOXET ObITb P, KPOHLLUTENHOB, MPUKPENNEHHbIX K
XenesobeToHHOMY KOHCTPYKTUBY 3aaHus (puc. 3).
ok

DEO®OPMALIMOHHOIO LUBA
\ psabl Knagku, nep-
Kupnuy Bbl€ TPU N3 KOTOPbIX
apMupyloTca ong
paBHOMeEpPHON ne-
penayn Harpysku
OT KNafK1 Ha KPOH-
WTEeNHbI 1, panee,
Ha KOHCTPYKTUB.
Mpun atomMm mexay
HUXHEN Knagkowm wu
KNagakom Ha KPOH-
WTEeNnHax O0NXeH
Puc. 3. KOHCTpYKTUBHOE peLueHne COXPaHAaTbCAa pas-
AepopmaynoHHOro LwBa pbiB B 10-12 MM,
KOTOPbI BNOCNEACTBUM TakxXe 3arnofiHgeTca nedpopma-
LIMUOHHOW NEHTOWN.

KupnunyHbie nepemMbiyku

MepemMbluka B KUPNUYHOWM Kaake C APEBHMX BPEMEH
CnyXuna He TOJNIbKO KOHCTPYKTUBHBLIM 3J1IEMEHTOM, HO U
ABNSANACh 0OBEKTOM apXUTEKTYPHOW BbIPA3UTENbHOCTM.
JocTturanocb aTo NyTeM pasHoobpa3usa Knaakn Kupnuya.

CamMbIM MpPOCTbIM TUMOM Klaaku AJ1 Nepemblyek 9Bns-
€eTCcs ropusoHTanbHas knaagka. OHa HUYEM He OTNIinyaeTca
oT ocTanbHoro ¢dacaga. OCHOBHOE yCnoBMe — KMpnuy
nepBoro psaa AofXeH ObiTb NOHOTENbIM. BbinonHeHne
3TOro yc/rioBust 06ecneyunT KpacoTy, 3aKOHYEHHOCTb ne-
PEMbIYKM CO BCEX CTOPOH — U ¢ dacaaa, N CHU3Y.

CambiM pacnpocTpaHeHHbIM TUMNOM Knagku nepe-
MbIYEK ABNFETCA BepTUKanbHas Knagka. MHorpa, aons
noctuxeHus 6onblero adpdekTa, nepsble 2 psaaa
Knagkuy Hapg rMpPOeMOM BbINOJIHAOTCH BEPTUKANbHO.
CoueTaHne ropmsoHTanbHOM knaakn dacaga ¢ Bep-
TUKaNbHOM — OAUH U3 U3NIOONEHHbLIX apXUTEKTYPHbIX
npuemMoB. YacTo knagka nepemMblyek B 0QuH, ABa U
TPpW psaga CNyXuT HavyasioM Lesoro nosica BepTmkanb-
HOM KNnagkwu.

[Tonka KpoHwwTeliHa

_20mm

Kupnuy
KneeBas noBepxHOCTb NeHTbI

Camopacwmpaiowanca
fedopmaumonHas nenTa illbruck

1015

B oTnnumne oT BepTMKanbHOM KNaaku, kKnaaka Ha peb-
PO BHYTPb BbINonHAeTca nof yraom 90° k ¢pacagy. 310
ABnsieTcs 60NbLUIMM NPEUMYLLLECTBOM, TaK Kak NO3BOSSeT
CKPbITb HaxoaaWwmiics 3a 06ANLLOBOYHOM KNAaAKOWM Croli
yrenaurens.

XomyTbl BAUT®, noctaBnsiemble B KOMMEKTE C ap-
MaTypoWn, MO3BONSAOT BbINOMHUTL NIOOYI0, N3BECTHYIO B
APXUTEKTYPE KUPMUNYHYIO NePEMbIYKY (puc. 4).

ApMupoBaHue Knagku

MpooonbHOE apMupoBaHWe CTasibHOM apmMaTypon
3HAYNTENbLHO MOBbLIWAET HEeCyLWyl CNOoCOOHOCTb U
MOHOJIMTHOCTb KUPMAMYHOW Knagku. ApmMupoBaHue
06/NLLOBOYHOW KMPMNWYHOW KNaaku — 3TO, B MNEpBYIO
oyepenpb, rapaHTUs NPOTMB TPeLLMHoOobpasoBaHusa. A
TPELLMHbl — 3TO «MOPLUWHBI» HA NULEe 30aHUS, KOTOpbIe
€ro HUKaK He ykpallatoT 1 TasaT B cebe CKPbITY0 Yrpo3y
paspyLlleHmns.

Y1066l N36EeXaTh TPELLMH, HAO0 apMMPOBaTh NepBble
4-5 pagoB 06NLOBOYHOM Knaakn. YTo aTumM aocTuraet-
ca? B cnyyae npocenaHna dGyHoaMeHTa apMUPOBaHHbIN
CNON KNagKn BbICTYNUT B POSY BTOPOro pyHOAMEHTA.

Puc. 4. BapuvaHTbl KUPNYHbIX NepeMblHeK
a) BepTukasbHas knagka (cxema rnepemblHki)
6) BepTukanbHasi Knaaka
B) BepTukasbHasl Kjaaka B rnoJitopa kuprnu4ya
r) knagka Ha pebpo BHYTPb

GmlelmBﬂbelB Mamepuajbl U usgesd
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HEOBXOAUMbIV MPOLIEHT APMUPOBAHUA KNAAKU* (EUROCODE 6 ENV 1996-1-1)

(OpoHTOH apmMupoBaTb Kaxable
200....250 mm. min. 0,05%

ApMWpOBaHHbIi NOAC NOA KpoBneit / ke
13 4 panos max. 0,10%

MOBLILLEHHOW BAAXHOCTU
B BO34YLUHOW MNpOCnonke
HaxoamnTcs GonbLIOE KO-
JINYECTBO BOASAHbIX MapPOB,
KOTOpblE KOHAEHCMPYIOTCS
BO Bfiary Ha METAUIMYECKNX
anemeHTax (CBa3sx, apma-
Type), U C HWX Bnara cTe-

ApmupoBaTth Knaaky yepe3
Kaxgble 300....500 mm.
min. 0,03%

7
[Ba papa apmupoBakna /1
Ha/l ¥ N0 npoemamu /,/
min. 0,03% /

B mecTax nepenasa BbICOT apMUpoBaTh
3 papa knagkv min. 0,03%

KaeT K OCHOBaHWIO CTEHbI.
OpyrmM NCTOYHUKOM Briaru
asnaTca ocaaku. Mpu
OOKOBOM [0XAE Brara rnpo-
HUKAET BHYTPb CTEHbI Yepes
BO3MOXHble HeOoaenku B
06/IMLIOBOYHON Knaake.
Y100bl OaTb BO3MOX-
HOCTb Bnare BbINTU U3
CTeHbl HapyXy, a ocTaTKy
McnapuTbcsl, HeoOX0aMMO
npaBuibHO PacroioXUTb

Apmuposarb 4 pAga
Knazku nop /6
nepekpbITeM

max. 0,10%

ApmupoBartb nepable 5
PALOB Knazikv

BbllUe PyHAAMEHTa
max. 0,10%

Tpy apMMpoBaHHbIX pAaa
Hap %/6 nepembluKoii, fnnHoI
6onee 2m. min. 0,03%

* ﬂpuuem APMUPOBAHMA - 3TO BbIPaXEHHOE B NPOLIEHTaX OTHOLLEHWE NNOLLAAV (eYeHUA
apMatypbl K noLLaan NonepeyHoro ceyeHnA Knaaku

Puc. 5. TpeboBaHusi k apmupoBaHuio knagkv (EUROCODE 6 ENV 1996-1-1)
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BEHTUNALMOHHBIE KOPOOOYUKM
Kaxable 3 Kupnuua

S
N,

Puc. 6. MoHTaXx BEHTUSILIMOHHbBIX KOPOBOYEK

Yrnbl IPOEMOB B CTEHAX MOABEPXXEHbI HEPABHOMEPHOMN
Harpyske. [M03TOMyY TPELUMHbI B yriiax OKOH 1 ABepen —
yacToe sBfieHne. Bo nadexaHne aToro pekomeHayeTcs
apmMmpoBaTtb 2 paaa knagky Hag v nod npoemamu. Bo
BCEX MecTax nepenajga BbiCOT, €CN MPOEKTOM B 3TOM
MecCTe 30aHns He NpeayCcMOTPeH Ae(dOpPMaLMOHHbIN LLOB,
peKkoMeHOyeTCcs MeCTHOE apMMPOBaHNE KNagku.

ApMunpoBaHMe 0B6IMLLOBOYHON KNaaku, COrflacHoO eB-
ponenckum HopmMmam, OOMNyCKaeTCa TONIbKO YCTONYNBOWM K
KOPpPO3un MeTanInmyeckom apmaTtypom (puc. 5).

BeHTUNSALNOHHBbIE KOPOGOUYKU

OpHUM 13 0653aTeNbHBIX 3/IEMEHTOB BEHTUIMPYEMOTO
dacapa aBngeTcsa BO3AyLUHaa NpPOCcnorika — pacCTosHuE
Mexay Tennonsonsaupen n dacagHsiM cnoem. B ycnosusx

B CTEHE BEHTUNSLNOHHbIE
Kopo6oUku. MNpUTOK BO3aY-
Xa B BO34YLUHYIO NPOC/ON-
Ky OOMKEH HaynHaTbCs C
nepBoro psaa 06aMLoBoY-
HOM Knagku (puc. 6).

OTO 3HaAYyuT, 4TO B
nepBoM psay Knagku c
MHTEPBANOM B 3 KUpNu-
Yya B BEPTUKANbHbIE LUBbI
YCTaHaBMMBAIOTCS BEHTU-
NAUMOHHbIE KOPOBOYKM.
JononHutenbHble KOPO-
O0YKKN, C TEM XEe UHTep-
BasioM, yCTaHaBINBAKOTCS
Hag4 u nopg npoemamu.
06a3aTenbLHO Npepycmar-
prvBaeTCs BbIXOh, BO3Ayxa
M3 BO3AYLUHOM MNPOCION-
KM B 3aBepLleHun obnun-
LOBOYHON Kiagku. 31O
MOXeT BOblTb PeLeHO0 KOHCTPYKTUBHO WM C MOMOLLBIO
paaa Kopobouexk.

Kopoboukn BAUT® mnarotasnueatotcsa 6 upetos. lMo-
no6paHHbIe Mo, LUBET pacTBOpa UK KUPMMYa OHM MOYTH
HE BMOHbI, YeM He NOPTAT BrnevaTiieHne oT dacaga.

[na coBpemMeHHOro KnpnnyHoro dacaga yxe mano
OJHOro KMpnuya v Ka4yecTBEHHOro pacteopa. Heob-
XOAWMbI TakXe akceccyapbl, Takne Kak aHkepa, apma-
Typa, XOMyTbl 1 KPpOHLWTEeNHbl. OHM BCerga HeEBUAUMBbI
3a KpacuBbiM ¢dacagoM KMPNUYHON Knagkn. Ho posnb
nx Benuka. N'pamMoTHOE NPUMEHEHME aKCeCcCyapoB He
TONbKO FrapaHTUpyeT Ka4eCTBO U JO0NIFOBEYHOCTb KNaa-
KW, HO N MO3BONUT BOMJOTUTb B XXN3Hb CaMbl€ CMeble
APXUTEKTYPHbIE PELUEHUS.

FTTEATIE
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