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OCHOBHbIE NOHATHUA,
ncnonb3yemblie Npu KameHHOWU

KnagakKe
KameHHy Knagky ebIrnosiHIim u3 omoesibHbIX
KaMHeU, COeOUHSS Ux mexoy cobou 8 00HO
MPOYHOE Uesioe pacmeopom.

Knaoky 8binornHs1om u3 UCKycCmeeHHbIX U
MPUPOOHbIX KaMHedl.

VickyccmeeHHble KaMeHHble Mamepuaribi
bbigarom crifiowHkIe UnuU rnycmomerible.
[lpupoOHbIE KAaMeHHbIe Mamepuarsibl bbiearom
rpasursibHoU U HerpasusibHoU gbopMbI.




lMocTernb — HWXKHAS U BEPXHASA rpaHu.

JNloxok — onnHHas 6okoBasi rpaHb KaMHS

ThI4OK - KOpOoTKasi OoKoBasi rpaHb KaMHS.




dNneMeHTbl KaMeHHOU

KNnagakKu.
1 - HapyXHagqa BepcTa,
2 - TbIYKOBbIN psA,
3 - dhacag,
4 - BepTUKASIbHbLIV
NnonepeYyHbIn LLOB,
5 - BepTMKanbHbIN
NPOAONbHbIN LLOB,
6 - ropn3oHTanbHbIN LWOB
(nocTenb),
7 — BTOpPOM pAA,
8 — TpeTun psaa,
9 - 3a0yTKa,
10 - BHYTpPEHHAA BepcTa,
11 - NOXKOBbLIN pAL.

BbicoTa psagoB kKnagku cknafblBaeTcs N3 BbICOTbl KAMHEN (KMpnuya) 1 TONWMHGI
ropusoHTasnbHbIX WBoB 10-15MMm (cpeaHAs B npegenax ataxa - 12mm). TonwmHa
OTAENbHbIX BepTUKanbHbIX LUBOB gonyckaeTcs 8-15MMm, cpeaHaa He OormkHa
npesbiwats 10MmMm.



Panbl — crnouv Knagkyu u3 KaMmHeu
BepcTbl — KpannHue pagbl KAMHA B KaQXXOO0M paay

NloxxkoBbIM pag - paAd KaMHEeUM B CTeHe,
YNOXEeHHbIX JIO)KKOM BAOJb CTEHbI.

TbIYKOBbLIA psAg — PAA KaMHeW, YIOXeHHbIX
nonepek CTeHbl HAPYXY TbhIYKOM.

HapyxHas BepcTa - HapyXHbIU pAA KaMHeWu, no
OTHOLUEHUIO K (pacapny.

BHYTpeHHAA BepcTa — BHYTPEHHUU pAL KaMHeWn,
No OTHOLLEHUIO K dpacany.

3abyTka — 3anonHAeMoe NPOCTPaAHCTBO MexAay
BepcTamum.

LLloB - npocTpaHCTBO MeXAy YknagblBaeMbIMU
KaMHAAMW, 3arnosfiHAemMoe MOJfIHOCTbLIO WNU
4YaCTUYHO pPacTBOPOM.




Cucrtembl nepeBA3KU LLBOB

Knagka kupnuya nponsBoaMTCA Mo crneuuanbHol cxeMe, KoTopas Ha3biBaeTcs
nepeBfA3ka. JTa cxema noapasymeBaeT 06A3aTenbHoe 3aKpbiTUE KUPNNYOM BEPXHEro
psaa WBOB (MPOMEXYTKOB) MEXay KMpnuyamu HUxHero psaaa. MNepessska no3sonser
co3gaTb NPOYHYIO KUPMUYHYIO KNaaky ¢ NpaBUibHbIM pacrnpeaeneHmeM Harpysku

Mo BCEW CTeHe, a Takke 9KOHOMHO UCMOSb30BaTb KUPMWY.
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CucTtembl NepeBA3KU LLBOB:
a — uenHas; 6 — TpexpsaHasn; 8 — LecTUpsanHas
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CI'IOCOEbI 7 FIOCJ'IED,OBATEJ'IbHOCTb KINAOKUA

1- knagka cnocodbom

BN PWXUM NOXKOBOIO
paga Hapy>XHOW BepCThl;
2- Knagka cnocobom

BN PWXUM TbIYKOBOTO
paga Hapy>XHOM BEPCTbI

KaMHK B BEPCTOBbIX psaax YKNaabiBaloT CNOCO60M «BNPMXKUMY. [1Ns 3TOro pacctmnatot
pacTBOp Nog TPW JIOXKKOBLIX UIN NATb ThIYKOBbLIX KMPMYEn, He 40BOAS €ro A0 rpaHn Krnagku Ha
10... 20 mm. [pu nocagke Knpnuya 4Yactb pacTBopa ¢ noctenu noarpebaroT KenbMon, Npuxnmas
ero kK 60KOBOW rpaHn paHee yrnoXXeHHOro kupnuya. Takum obpasom oopMUpyoT BEPTUKAIbHbIN
woB. OcaxnBas KUpnu4, BbXKMMAIOT PacTBOP U3 rOPU3OHTamNbHOIO LWBa, cpe3as ero nanuiukm 8

NOBEPXHOCTU LLUBA KESIbMOW.



3 — Knagka cnocobom
BNPUCHIK JTOXXKOBOIO
paga Hapy>XHOW
BEPCTbI

4 — Knagka cnocodom
BNPUCLIK TbIYKOBOIO
psga Hapy>XHOW
BEPCThbI

YKnagka kupnu4yen «BNpUCbIK» TpedyeT bonee NpocTbiX ABMKEHUN.
BepTukanbHbI LLOB (hOPMUPYIOT, Harpebasa pactBop ¢ noctenu 60KoBoW rpaHbio
FNTOXXKOBOIO UK TbIYKOBOrO Knpnuya. PacTBop Ha NocTesib yKnaabiBatoT, OTCTynas ot
Kpas cTeHbl Ha 20... 30 mMm. Knagky, BOCNpUHMMAKLLY0 AUHaMUYeCcKmue unm
CENCMMYECKME Harpy3Kkn, cnocobom BrPUCHIK BbINOSTHATL HESb3S.




Knagka 3abyTku
crnocodbom

BNONAyrnpucbLIK: a —
TblYKaMm; 6 — noxkamu

1 2

[Mpouecc knagku 3abyTkn HecnoxeH. Knpnud npu Knagke gepxat nodTu nnawwms, Ha pacctosaHnm 6—8 cm ot
paHee yNnoXXeHHOro, MOCTEMNEHHO OMnycKasa KUPNUY Ha pacTBOPHYHO NoCTenb, 3arpebatoT pebpom He3HauuTensHoe
KONMMYEeCTBO pacTBopa, NpuaBUratoT KUPNnY BNSIOTHYHO K paHee YIIOXKEHHOMY U HaXKMMOM PYKU OCaXXmMBatoT ero Ha
MECTO.

BepTuKkarnbHble LWBblI OCTAKOTCA NPU 3TOM YaCTUYHO He3anosTHEHHbIMW. VIX 3anonHa0T Npyu paccTuiaHnm
pacTBopa Ans Kragky criegytowero no Bbicote psaa, NpudemM KaMmeHLUUK cneaguT 3a TeM, YTobbl MonepeyYHble LWBbI
MeXay Knprnmyamu 3anofiHANNCh MOMHOCTBIO.

Kupnuy 3abyTky NANOTHO NPUXMMAIOT K NOCTENW, YTOObI BEPXHSISt MOBEPXHOCTb YNOXEHHbIX B 3a0yTKy
Knpnnyen 6bina Ha OAHOM YPOBHE C BEPCTOBbLIMN. 10



PaboTa 3BeHbEB
KaMEeHLLMNKOB

KameHHble paboTbl BbIMOMHAKT Opuragbl
KaMEHLLUMKOB, COCTOsSILLUME U3  3BEHLEB,
KOTOpble B  3aBUCMMOCTM  OT  4ucna
paboTatoLmx Ha3bIBAKOT «OBOUNKOMNY,
«TPOUKOW», «MATEPKON.




[loacoBbHUK
packnagbiBaeT
paccTuUnaeT pacTBop.
Beaywunm KaMEHLLMUK,
OBUrasicb BOOSMIb  CTEHbI,
yKnagbiBaeT HaPY>XHYIO
BEPCTY.

[Mlpn Knagke

nogaer  u
KNnpnuy,

BHYTPEHHeu
KaMeHLUMKa

BEpCTbl 00a
BbIMOMHSAOT Te Xe

OBurasicb B
obpaTHOM HanpaBneHun.
[ToaCcOOHMK npu 9TOM
yKnaablBaeT  KMpnu4nm B
3a0yTKY.

ornepauuu,

PaboTa 3BeHa - «ABOMKNY» Npu

KNaake HaBy R LROFLE!
BHYTPEHHEN nggaahg 3a0yTKM
2-KaMeHLWMUK 3-ro
paspsaga
3-KaMeHLWuK 4-ro
paspsaga
4-KaMEeHLLUK S-To




38eHO «mpoukKa» COCTOUT N3
BeayLlero kKameHLuka 4... 5-ro
paspsana n AByX KaMeHLLWKOB
2-ro 1 3-ro paspsaaos.
BeoyLlmimn KaMmeHLnK
BblKNaAblBaeT BEPCTOBbIE
PAObI U KOHTPONUPYET
npaBubHOCTb Knaaku. OH
OBUraeTcs 3a NoacoOHUKOM, T
packnaablatoLyM pacTeop. T | — - -
B 310 Bpemsa gpyrov
NoaCOOHMK yKNnaabiBaeT
3abyTKy. Knagky BHYTPEHHEN U

PaboTta 3BeHa «TPOMKU» NP Krnagke

Hapy>|<Hof/’| BEPCT BbIlMNOJIHAIOT B Hapy>XHOW NTOXXKOBOW BEPCTHI,
OANHAKOBOM Nnopsaake, HO B BHYTPEHHEN BEPCTbI N 3a0yTKK
NMPOTUBOINOJTI0XKHbIX

HalrpaBlieHnAaXx.



38eHO «rssmepka»
COCTOUT n3
KaMeHLWuKkoB 4-ro n 3-
ro paspsigoB uM Tpex
KaMeHLLNKOB-
NogcoOHMKOB 2-To
pa3psiga. KameHLuK 4-
ro paspsga BMecTe C
NOoaCOOHUKOM
BblKNaablBaeT
Hapy>XXHYy0 BEpCTYy; 3a
HUMMU Ha pPacCTOSHUMU
2.3 ™M paboratoT
KaMeHLLUK 3-ro
paspsiia U noacobHUK,
BblKNlagbiBatoLLme
BHYTPEHHIOIO  BEPCTY;
3aMblKaeT 3BEHO
KaMeHLLMK-NOOCODHMUK,
BblKnaabliBawoLLMN
3abyTKy.

4 V¥ 7 X)
AL 775
74 ol
4 3

3BEHOM «MNATEpPKa» LenecoobpasHo pabotaTb npu
Knagke rnyxux y4acTkoB CTEH TomnwuHon bornee OByX
Knpnnyen. [Npu Knagke NpoemMoB «NaTepka»
pasgenaeTcsa Ha ABa 3BeHa — «OBOUKY» U « TPOUKY».




[MpaBuna paspe3kn KaMeHHOW Knagku
[lepBoe NpaBuo paspeskn Knaakn

[MocTenn kamHen A0MKHbI ObITb NEPNeHANKYNAPHbLI cunam, AENCTBYHOLLMM
Ha knagky. (HeobxoaMmo UCKMYUTL YCNOBUSA CABUMXKA KaMHEN 1 13noma).




BTopoe npaBuio paspeskn Knagku.

BepTI/IKaJ'IbeIe LLIBbI pa3rpaHnydnBarouine oaHn KaMHu1 OT APYyrux,
OOIMKHbI BbITb nepneHgukyndapHbl MNoCTenAaMm.

MaccuB Knaaku OomkeH bbiTb pa3fesieH wBaMn TOJ1bKO
nepneHgukyndapHo uiin naparsiernibHO BEPCTOBbIM pAdaM KiliaKW.




TpeTbe NpaBuNo pa3peskn Knaaku.

I'Ionepequle N NpoaosibHblE WBbl B TOPU30OHTAJIbHbIX pAOaXx
nepeBda3blBalOT KaMHAMW BblLLENEeXallero paga, caBurasd nx Ha
MONoBNHY UJIN Ha YeTBEPTb AOJIMHbl OTHOCUTEJIbHO KaMHeW
HUWXerexXxallero pdana.




OpraHusauus paboyero mecrta
KaMeHLLINKOB




Cxema geneHus 3gaHnsa Ha 3axXBaTKU
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Cxema paccTaHOBKM NOOMOCTEN
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Cxema pa3duBkM aTaxka Ha Apychbl

9—ypoBeHb NOAMOCTEWN AN KNaaku BTOPOro spyca;

10—MmexayaTaxHoe nepekpbitTue; 11-nogmocTu




Knagka U3 npupoaHbIX KaMHeun
BbyToBasa n bytobeTtoHHasa Knaaka
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[MepeBs3ka Knaakm n3 6yToBOro KamHsi
KamHu npu knagke nogdupatot 1 NOAroHsT Tak, YTOBbl MO BO3MOXXHOCTM CO34aTb OQMHAKOBYIO
BbICOTY psiga knagkm B npegenax ot 20 o 25 cM 1 ropu3oHTanbHOCTb WBOB. [py 3TOM MOXHO
yKnagbiBaTb M0 2—3 TOHKUX KaMHS1 B OOHOM psigy KNnagku, a HEKOTopble KPYMHbIE KAMHU MOTYyT
BXOAUTb B 2 CMEXHbIX psda Krnagku. byToByto Knagky BbIMOMHAKT «Nofd SlonaTkyy», «nog cKoby»
N «nop 3anme»




Buabl 6yToBOW Knagku:

a — «rnopg nonatkyy;

6 — «nopg ckobyy;

B — B onanyb6ke;

r — Bpacnop:

1 — BEpPCTOBbIE KAMHMU;

2 — pacTBop;

3 — yrnoxeHHoe webHem
OCHOBaHWE;

4 — NOCTENUCTbIE KAMHU NEPBOrO

paaa.

Tex cryyasix, korga Tpebyertcs co3gaTtb
OeKopaTUBHYHO NOBEPXHOCTb



OpraHusaunsa KOMMJIeKCHOro npouecca
KaMeHHOU Knaaku

[1pn KNagke cTeH MHOroaTaXHbIX 34aHMU B COCTaB KOMMMEKCHOIO
npoLuecca BKM4yaeTca Npouecc MOHTa)Ka BHYTPEHHUX
KOHCTPYKLUMN U NEePEKPbITUN.

[Mpouecc knagku BbINOMHAETCA MOSAPYCHO (0ObLIYHO TpW Mnn ABa
sipyca Ha 3aTax Xuroro goma),

MOHTaX KOHCTPYKLUMNWN — NOITaXXHO (OAMNH pa3 Ha aTax).
HenpepbIBHOCTb 1 B3anMHas yBsi3ka paboymx npoLeccos
OOoCTUraeTcs Npu NOTOMHOM BeAeHMn paboT. [ns aToro 3gaHue
OENAT Ha 3axBaTKuU MNPUMEPHO OANHAKOBOW NN KPaTHOMU
TPYAOEMKOCTMN.

[Tpouecc KUPNNUYHOM KNaaku MOXET ObiTb OpraHM30oBaH
NOTOYHO-PACUYNIEHEHHbLIM UMY MOTOYHO-KOHBEUEPHbLIM
(konbUueBbIM) METOOOM.




OpraHun3aumnsa KOMMJsIeKCHOro npouecca
KaMeHHOM KNnaaku

[Tpy noTO4YHO-pacyneHeHHOM MeToae bpuraga KaMeHLWMKOB 3aHUMaeT YacTb
30aHus, B npefenax ataxa, HasbiBaeMyto 3axBaTKOW, KOTOPYH pa3bmBatoT Ha
OENAHKM U 3aKpennaroT 3a oTAeNbHbIMU 3BEHbSAMU. KOnnMyecTBo OefIAHOK Ha
3axBaTKe NPMHUMALOT Mo YnCIy 3BeHbeB B bpurage. [pn pacyete pasmvepos
OENIAHOK UCXOOAT U3 YCIOBUS, YTO 3a CMEHY 3BEHO OOSHKHO Mo BCen AnuHe
OEnAHKM BbINOXUTb CTEHY Ha BbicOoTy Apyca (1,1— 1,2 m).

[Mpy _NOTOYHO-KOHBEMEPHOM (KONbLEBOM) MeToAe AENSHKN HE BblAENSIOT, a
3BEHbA-«LLIECTEPKU» MEPEMELLAIOTCA MO 3axBaTke BAOSMb BO3BOANMOW CTEHbLI U
KaXkgoe 3BEHO KNnageT oauH psig. OTOT MeTod 3apdeKTUBEH Npu BO3BEOEHUM
30aHNN HECNOXXHOW POpPMbI CO CTEHAMUM NMPOCTON N CpedHEN CNOXHOCTU
TOMWKUHON 2—3 Knupnuya, ¢ npoeMHocTbto Ao 40 % n manbim o6beMOM Knagku
BHYTPEHHUX CTEH. B 3BeHe «llecTepka» paboTtatoT «aBonkamny. [Nepeas
«OBOMKa» BblKrnadbiBaeT Hapy>XHYI BEPCTY psiaa, BTopas — BHYTPEHHIOK U
TpeTbsl — 3abyTKy. [BUratoTcst «ABOMKNY» 3BEHA HEMPEPLIBHO MO KOMbLY
3axBaTKW.




CxeMbl BO3BEAEHUSI CTEH B€3 NOAPYCHOW Crieymanmsaunm KaMeHLWNKOB.
Knaaky Bcex sipycoB Ha BCEX aTa)Xax 30aHusl BeAeT oaHa opuraga KaMeHLLMKOB
~
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MocnepoBaTternbHas Knagka cTeH Ha 3axBaTkax
KaXkOoro sipyca: 3gaHue B nnaHe pasbuBaeTcs Ha
[Be, TpU 1 bonbllee YMCIo 3aXBaToOK B 3aBUCUMOCTU
OT pasMepoB 34aHNs U CPOKOB.

HenpepblBHOCTb Knagku — obecrnevymBaeTcs.
HenpepbIBHOCTb MOHTa)a — He obecnevnBaeTcs

7-18,19-30 aHu paboTbI

MOHTaXXHUKOB
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1-6, 7-12 oHK paboTbI

KaMeHLLNKOB

1-1 y4acTok

2-N y4acToK

. Knagka cTeH y4acTkamun Ha
BbICOTY 3Taxka ogHou bpuragon.
HenpepbIBHOCTL KNagku —

obecneumBaetcs. HenpepbIBHOCTb

MOHTaXa — obecne4ymBaeTcs
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CxeMbl BO3BEAEHUSI CTEH 663 NOAPYCHOU Crieymanmsaumnm KaMeHLNKOB.
Knagky Bcex sipycoB Ha BCEX aTa)ax 30aHusi BeayT TPy opuragbl KaMEHLLIMKOB
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. Knagka cTeH yyacTkaMn Ha BbICOTY aTaxa Tpems bpuragamu
Knagka ataa — Tpu gHSA, MOHTax — 1 OeHb.
HenpepbIlBHOCTb BCEX NpoueccoB obecneymBaeTcs Npu pa3dbmBke Ha Tpu yvacTtka (npu
ycnosun Hadana pabot 2-1 un 3-n 6purag co CMeLWEHNEM).



CxeMbl BO3BeeHNs CTEH 6€3 NoAPYCHOM creLmanm3aLmnm KaMeHLLNKOB.
Knaaky Bcex sipycoB Ha BCeX aTa)kax 34aHusi BeaeT ooHa 6puraga kameHLMKoB
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@) Knapgka cTeH cTyneHbkamy obecneuynBaeT HenpepbiBHYO paboTty
KaMeHLLIMKaM N MOHTaXXHUKaM
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HenocpencTtBeHHOe BbLINOSIHEHWE  KMadKw
TECHO CBHA3aHO C PAOOM CMEXHbIX W
BCoMoraTesibHbIX pabor.

TakK, TPAHCNOPTHbIE paboune
obecneynBaldT  HEMNPEPbLIBHYKD  nogadvy

MaTepuanoB K pabo4mnm mectam.

[locne okoHYaHMA KNnagku Ha BbICOTY Apyca
NNOTHUKN yCTaHaBNMMUBAKOT NOLAMOCTMW.

[1T0 OKOHYaHUM KNagku aTaXa MOHTaXXHUKU
NPUCTYynalT K MOHTaXy NepeKkpbITUM,
NEeCTHUL, Neperopoaok.




rlpO,EI,OJ'DKI/ITeJ'IbHOCTb KOMIMJIEKCHOIO rnpouecca Ha BCEX 3TaKaX

k
I'= Z(aaom+n—1)

e0e (@ -4ucrio amaxeu;

a, - 4UCrio spycos 8 smaxe;
Im - YUCJI0 3ax8amok Ha sipyce;
n - KONUYECTBO HenpepbiBHbIX pabouvnx npoueccos (n = 2);
K - MOOysrib UUuKnu4Hocmu;
A - 4ucro paboyux cMeH 8 CymKu.
MoOyrnb yuknu4yHocmu K pageH Kosriu4ecmay CMEH.

Ecnu konuyecmeo 3axeamoK m pasHo usu borbuwe qucra eedyuwux
rnpoueccos n, eace bpuzadb! pabomarom HerpepbISHO.

*

*A. ®. FOavHa. Bo3BeaeHve 30aHui ¢ KWPANYHBIMW CTEHaAMMW.
Y4yebHoe nocobue.

CaHkT-lleTepbypr, 2011.

CaHkT-lleTepbyprcknin rocyaapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHbLIA YHUBEPCUTET.




