JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



B. H. Jo1un

KOJIOJIIBI

Honzoe epemsi cuumanocs, 4mo ROCMOSIHHO PACUUPSIOWAst C80I0 OeSIMENbHOCb Chepa YCiye 60m-80nm 0c80600um
yen06eKa om OONLUIUHCINBA NOBCEOHEe8HbIX doMauinux 3aoom. M nezauem emy 0y-0em camomy MeHsams HOOMeKaowull
6000NPOBOOHDLIL KDAH UNU PEMOHMUPOBAMb KEAPMUPY, COOPYHCAMb HA YHACMKe KOA00ey Uiu pazousams 0Koio 0oma
YBEMHUK, YUHUMb MASHUMOMOH uiu Hacmpausams menesusop. Bce smo 6vicmpo u xeéanupuyuposanno coeraiom
npogeccuonanvt uz cyarcov boima.

O0HAKO NPOSHO3blL IMU HEe ONPABOANUCD, U CIPEMICHUE H00el CAMUM YMO-MO CMACMEPUMb, YMO-MO NOYUHUMDb,
YMO-MO CKOHCMPYUPOBAMb CO 8PEMEHeM 806Ce He YMeHbulunoch. Bonee moeo, msea k camocmosmenbHOMY MEOp-
yecmey Cmana OMmiIUdUmeNnbHOl Yepmoll Hauleeo 8pemMetlt, U YUCI0 OOMAUWHUX MACMEPOS 8 MUpe NOCHOSHHO PACHEen.
Coyuonoeu 00vsACHAIOM 3MOM (QEHOMEH dcelanHuem Jooell aKmuHO 3anOJHAMb C60000HOe 8peMsl CO3UOAMENbHOU
desimenvbHOCmblo, 60jlee NOTHO UCHONbL308AMb CEOU 3HAHUSL U B03MOJICHOCHU, CO3048aMb HpeoMemvl U ey no
COOCMBEHHOMY BKYCY.

B nawei cmpane Ons domawmnux ymenvyeg omirpwieaiomes mazasunvl «Coenati  camy, Op2aHusyIloOmcs
PA3HO00pA3HbIE KYPCbL U KPYICKU NOBBIUEHUSL UX «NPOPeCCUOHATIbHOUY KEANUPUKAYUU, BbINYCKAEMCSl CHeYUATbHAsS
aumepamypa. OOHaKo cnpoc Ha NoOOOHYIO TUMEPAmypy A6HO npeeviuiaem npeonoicenue. Iosmomy, uos nascmpeuy
NONCENAHUAM MHO2OYUCTIEHHBIX OOMAWHUX YMEIbYes, Haule U30ameibCmeo ¢ 3mMo20 2004 HAYUHAEm 6bINYCK cepuu
«Coenaii camy, KOmMopas NO3HAKOMUM YumameJiell ¢ CeKpemamu Macmepcmea camvix pa3Ho00paA3HbIX pemecell U npo-
eccutl, npedocmasum UCUEPNBLIBAIOWYIO UHGOPMAYUIO NO BCeM OMPACISIM OOMAUIHE20 XO3AUCMEd U CmaHem
€60e00paA3HOU IHYUKIONEOUEH CAMOOESIMENbHbIX MACTNEPOS.

Peoaxyus oicoem sawux 3ameyanuil, NPeONONCEHUL U PEKOMEHOAYUll No HOOOOPY MeM, XYOOHCeCHEEHHOMY
oopmaeruro u m.o.

BBEJIEHUE

AKTHBHOE pa3BUTHE KOJUIEKTUBHOTO CaJI0BOJICTBA U PACUIMPEHUE CTPOUTENILCTBA MHANBUIYAIbHBIX YKUJIBIX JOMOB
C/IeNANU aKTyaJabHOU MPOo0ieMy CHa0KEHHS BOJION OCBAaWBAeMbIX y4acTKOB. M yacto Hanboiee ObICTPBIM U JOCTYITHBIM
pelieHneM 3TON MpOoOJIEMbl SABISETCS COOPYKEHHE KOJOALA — HAJCHKHOTO M HCIBITAHHOTO HCTOYHHUKA YUCTOH |
BKycHOH BoApl. OQHAKO JIUTEPATypy, B KOTOPOil OBl ONMHCHIBAIIUCH CIIOCOOBI CTPOHMTENHCTBA KOJOALEB, IPHOOPECTH
OYeHb TPYAHO, TaK Kak 3a nocieanue 20 JieT B Hallleil cTpaHe OHa MPAKTHYECKU HE M3/1aBaliach.

B HaCTOSIL[Ieﬁ CTaThbEC MPEANPHUHATA ITOIbITKA 6 KaKoOM-TO MEpPC BOCIIOJIHUTL 3TOT np06en U O3BHAKOMMUTH UHUTATECIIA C
YCTPOWCTBOM HaWOOJIee PACIPOCTPAHCHHBIX THIIOB KOJIOJALEB, a TAaKXKE C HHCTPYMECHTaMH, MPUCIOCOOICHUSIMH,
IpUEeMaMH, KOTOPbIC TTOHAT00STCS YMEJIbILY [IPU COOPYKSHUU TOTO MJIH HHOTO KOJIO/LIA.

ITockoabKy BO3MOXKHOCTH WHIWBUAYAILHOTO, OCOOCHHO CEIBCKOTO, CTPOUTENS YacTO OrPAaHWYCHBI B YacTU
MaTEpUAIIOB, TEXHUKH, HHCTPYMEHTA, B CTAaThe HIMPOKO OTPAXKCH OI-BIT CTAPBIX MAaCTEPOB-KOJOJC3HHKOB, KOTOPHIC
4acTO JOCTUTAIH NPSIMO-TaKH MOPA3UTEIEHBIX PE3yIbTATOB OTHOCHTEIBHO MMPOCTHIMHU CPEIICTBAMH.

Crenyer, npaBjia, OTMETHTb, YTO CJICNOE KOMMMPOBAHUE MHCTPYMEHTA, KOTOPBIH HCIIOIb30BAIM IIPU paboTe CTapbTe
MacTepa, CBA3aHO C OMPEACICHHBIMU TPYAHOCTSIMH.

Be/p paHbliie IpU U3rOTOBICHUU WHCTPYMEHTA, HAPUMEpP 0JIO0T, OYpOB, IIUPOKO MPUMEHSIIMCH KOBKA M JPYyrHe
creuduyeckue crnocoObl 00pabOTKM MeTajula, BOCIPOM3BECTH KOTOpPhIE B JOMAIIHUX YCIOBHSX IMOJYac KpaitHe
cioxHo. [ToaToMy B craTbe JaHbl KOHCTPYKIHMH HHCTPYMEHTA, KOTOPBIA CTPOHMTENh KOJOALA B OCHOBHOM MOI' OBl
C/leNnaTh caM, XOTSl B HEKOTOPBIX CIIy4asX €My, KOHEYHO, MPHIETCS OOpaTHThCS 3a MOMOIIBI0 M K TOKaplo, M K
CBapIIMKY, U K Ky3-HEIly.

HEKOTOPBIE CBEJIEHUSI O TIOI3EMHOI BOJE

[ToazeMHble, WM TPYHTOBBIC, BOJBI OOpa3ylOTCS MPEUMYIIECTBEHHO B pPE3yJIbTaTe NPOHUKHOBEHUS B 3EMITIO
aTMOc(epHBIX OCaJKOB M BOJBl M3 OTKPHITBIX BOJOEMOB — pEK, 03ep, NpynoB. HaseBaioTcs 3TH  BOJIBI
MHQUIBTPALMOHHBIMY, WM BaJ03HBIMHA. OOpa3yloTcs MOI3eMHbIE BOIBI TaKKE M BCIEACTBHE KOHAECHCALMH BOASHOTO
napa u3 arMocdepsl BHYTpH TPYHTa, B €ro Mopax. IT0 — KOHAEHCALMOHHbIE BOABI, IPaB/a, CyIIECTBEHHOE 3HAUCHHE
OHHU UMEIOT TOJIBKO B BBICOKOTOPHBIX paliOHaX.

Paznuynble OpoApl B 3eMHOI KOpe 3ajeraroT ImiactaMu. Ecnm mopopa ruracta crmocoOHa OTaBaTh BOAY IIPH
BCKPBITHH €€ IIaXTOW, OHAa HA3bIBAETCS BOJOHOCHOM; IIOPOA, H3 MPOITyCKAOIas BOLY W HE OTIAIOINAs €€, Ha3bIBAETCA
BOJIOYIIOPHOM, WJIM BOJOHENpoHHunaemoil. CTporo roeops, u3-3a HaIH4Ms B KaKAOM MOpOAE MyCTOT, aOCOIOTHO
BOJIOHEIIPOHUIIAEMBIX MOPOJ HE CYIIECTBYET, U YEM 3THUX ITyCTOT OOJIbIE, TEM BOJOMPOHHLIAEMOCTh HOPOJBI BBIIIE.
Tak, rajgeyHuKH, rpaBUi, KPYIHBIE U CPEIHHE IECKH, TPEIMHOBAThIE CKalbHBIE MOPOAbI MMEIOT XOPOIIYI BO-
JONIpOHUIIaeMocTh. HampoTuB, TIJIMHBI, HEBBIBETPUBIIMECS CKaJbHBIE MOPOJBI BojaoymopHbl. CyrnmHkH, Inécc,
TJIMHUCTBIE IECKHU, MEPTresId OTHOCSATCS K MOJTYIIPOHUIIAEMBIM IOPOAAM.

Kaxaplil BeILIENexkamuil miacT Nopoabl, HE3aBUCUMO OT €ro BOJOINPOHHUIIAEMOCTH, SBISETCS KPOBJIEH AJS IacTa



HWKEJIEIKAILIETO.

[To ruppaBIMYECKUM CBOWCTBAM IIOJ3E€MHbIE BOJBI MOTYT OBITh OE3HANOPHBIMU (IPYHTOBBIMHM) U HANOPHBIMHU
(apTe3nmaHCKUMHU).

be3HanopHbIe BOJBI 3aI€raloT Ha NMEPBOM OT MOBEPXHOCTH 3€MJIHM BOJAOHETPOHHUIIAEMOM WIIH CJIa00-IPOHUIIAEMOM
cioe. [ToBepXHOCTh UX CBOOO/IHAS, TO €CTh JIaBlICHHNE Ha Hel paBHO aTMochepHOMY. B 3TOM cirydae B CKBa)KHHAX M KO-
JIOALIAX, BCKPHIBAIOLIUX BOXY, €€ YPOBEHb OOBIYHO yCTaHABJIMBACTCS HA INIyOMHE, COOTBETCTBYIOUIEH YPOBHIO BOJBI B
BOJIOHOCHOM Iutacte (puc. 1). HarmopHbie BoxbI 3a-.JIeTal0T B BOJIOHOCHOM IUIACTE, 325KaTOM MEX]y JBYMS BOJOHEIIPO-
LIIAEMbIIN IacTaMK, MOACTUNAOMEM U KpoBied. Boga B 3TOM cilydae MOJIHOCTBIO 3alOJHSIET BCE MYCTOTHI B
BOJAOHOCHOM IUIACT€ M NPU BCKPBITMM €ro INAXTOM MOJHUMAETCS B HEW BBIIE OTMETKH BCKPBITHS. Takou
YCTaHOBHMBILMHCS B IIAXT€ YPOBEHb BOJBI HA3bIBAETCS MbE30METpHUeCKUM. MHOTAa Boa HalopoM BBIOpackIBacTCs 13
maxTel B BuAe (hoHTaHa. MIMEeHHO Takoil (hOHTaHHMPYIOUIMHA KOJoJel BiepBble B EBpore Obu mmoiimen B 1126 1. B
IOxHo# @pannmy B MPOBUHIMHA ApTya (JaTWHCKOE HazBaHHMe — Artesium). OTCIoa W Ha3BaHHE HANIOPHBIX BOJ —
apTe3naHCKHe.

IIpu cTpouTtenbcTBE KOMOIIA MOXKHO TOBOJIBHO YAaCTO CTOJKHYTBCS C TAaK Ha3bIBAEMOM BEPXOBOAKONH — IMOI3E€MHOMN
BOJIOM, HaxoAdulelcs Ha OTHOCUTEIBHO HEOOJNBIION TIIyOMHE Hax BOAOYMOPHBIM IulacToM. (1 BomocHaGxeHus
BEPXOBOJKY OOBIYHO HE HCIOJB3YIOT M M30JUPYIOT HPH MPOXOJKE IIAXThl, TAK KAK OHa HE YCIIEBAeT, IIPOCAYUBAsChH
yepes, TPYHT, OUUCTUTHCS OT 3arpsA3HEHUN. 3anachl BOJbl y BEPXOBOJKU HEBEIHUKH, HEIIOCTOSHHBI M 3aBUCAT OT KOJIMYE-
CTBa BBINAJAIOIIMX OCaI-KOB. B MecTax, rie BOJOYNOpPHBIH CIIOM KOHYAeTCs, BEPXOBOJAKA HCYE3aeT, CTeKas B
HIDKEJISKAIIUH TOpU30HT. B 3acynummBeie nepruo/ipl 1 3MMO OHA Takke OOBIYHO HCYe3aeT.

Puc. 1. Be3ananopuble U HATIOPHBIE BObI
KonuuecTBO BOJIBI, MPUTEKAOIIECH B KOJIOEI] U3 BOJAOHOCHOTO CJIOSl B €JMHUILY BpeMEHH (B MUHYTY, 4ac, CYTKH),
Ha3bIBACTCS IEOUTOM KOJIOIIIA.

BbIBOP MECTA JJIsA KOJIOAIA

[lepen TeM Kak MPUCTYNHUTH K CTPOUTENBCTBY KOJIOJIA, HEOOXOIMMO IPOBECTH HPOCTEHIINE W3BICKAHHSA, TO €CTh
OIIPeNICINTh B NPEAIIONaraeMoM I KOJOALA MECTe HAJMYMe IOA3EMHON BOABI, BBICHUTH IIIyOMHY 3aJleTaHUS H
NPOTSDKEHUS. BOZOHOCHBIX MOPOJ, KOJIMYECTBO U KauecTBO BOJBI. Koraa psioM ecTh aHaJIOIMYHBIE COOPYKEHHS, IeT10
obueryaercs.

Hmetomyecst B OKpyre OTKPBITBIE BOJOEMBI 1] JCHCTBYIONIME KOJOALBI MTO3BOJISIOT IOCTATOYHO TOYHO OINPEAETHTh
rIIyOMHY 3aJjieraHusl MOJ3eMHOHM BOAbL. Eciin OHM pacnonoskeHbl MOOJM30CTH OT BBHIOPAHHOM BaMM ILIOIIAAKH, TO
JOCTaTOYHO TIOKa3aHWi BaTepriaca, €Clid )K€ PacCTOSHHE 3HAYUTEIbHO, TO IOHAJO0OWTCS HUBEIUp WK Oapomerp-
anepounz. Hampumep, nena nenenust 6apomerpa 0,1 MM, uTO cooTBeTCTBYET pasHuue B BoicoTe 1 M. CTano ObITh, KOJIb
CKOPO Ha YPOBHE 3€MJIM CYILIECTBYIOIIEro Kooaa 0apoMeTp MokasbIBaeT aasieHue 745,8 MM, a B TOUKe, TIe BBl COOH-
paerech pBITh Kosogen, — 745,3 MM, IIaxTy BaM MPHIETCS PBITh CKopee Bcero Ha 5 M riryoke (715,8 — 745,3 = 0,5
MM).

Cka3aHHOE CIpaBeIMBO B TEX CIy4YasX, KOIJIa YPOBEHb HOJ3EMHBIX BOT, MPAKTUYECKH TOPH3OHTAIECH U BOMBI
3aJIeraloT B BHUAE IpyHTOBOro OacceitHa. Eciu sxe T10BepXHOCTD IPYHTOBBIX BOA MMEET YKJIOH U 3aJICTal0T OHU B BHUIE



TPYHTOBOT'O IIOTOKA, HAJO NPH OINPEACICHHM ITyOWHBI 3aJeTaHusl YYUTHIBATH 3TOT YKJIOH, NPUMEHSAS METOJ, WH-
TepronupoBanusi. CaMbIM e HaJleKHbIM CIIOCOOOM MOMCKa BOJBI SBIISIETCS pPa3Beo4HOE OypeHue.

Mecto s KoJoALa HajO BeIOMparh He Onmke, yeM 20 — 25 M OT MCTOYHUKOB 3arps3HEHHs: HaBO3HBIX Ky,
yOOpHBIX, TOMOWHBIX $SIM, KJIaaOuLl, O0aHb, CKOTHBIX JBOpOB. He ciiepyer ycrpamBaTh KOJOALBI HAa CKIIOHAX OaJok,
0BparoB, OEperoB pek, MOCKOJIbKY TOrja OHU OYIyT JPEHUPOBaTh, (3a0UpaTh) IPYHTOBBIE BOJIBI.

BriOpaB MecTo i KojoAla, HAJO HONYYUTh pa3pelieHne Ha €ro CTPOUTEIbCTBO B MecTHOM CoBeTe HapOJHBIX
JIeTTyTaTOB, PETHOHAIBHON THIPOTre0IOTHUECKOi (THAPOPERUMHOI) TAPTUH U CAHIITHJICTAHIINH.

W HakoHen emie OAMH BOINPOC, KOTOPHIH HEOOXOJMMO PEIIUTH: KaKOH KOJOAEL CTPOUTh — IIaxXTHBIA WIN
TpyOuaTeii? IllaxTHEIT KoJOAen 0OBIYHO MMeeT HamOombImid pasmep B cBeTy 0,8 — 1,2 M, 9TO MO3BOJNSET MPH €ro
CTPOHTENBCTBE YIIIyOJATh MAaXTy OOBIYHOM JIomaTol. BaxHo, 07HAKO, 3aMETHTH, YTO TIPUTOK BOZIBI B KOJOAEI (Ie0HT)
B TIO/IABJISIIOIIEM - OOJIBIIMHCTBE CIIydyaeB Malo 3aBUCHT OT pa3MEpOB IONEPEYHOro ceueHHs Komoxma. [lostomy
3aMaH4YMBO CAEJAaTh BMECTO INAXThl CKBaXuHY nuamerpoM 50 — 300 MM U COKpaTHTh MPH 3TOM BO MHOTO Pa3 Ko-
JIUYECTBO M3BJIEKAEMOTO TPyHTA. 3aKperuB CTEHKH CKBaXHHBI TpyOoil (3Ta TpybOa HaspIBaeTcs 00CamgHOI), MOTydUM
TpyOuaThIii Konozel. B Hero, MOHATHO, y)Ke HElb3sl OIyCTHTHLCS C JIONATOM, TOTpeOyeTcs CelualbHbIi HHCTPYMEHT U
000pyI0BaHUE.
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Puc. 2. YeTpoiicTBO IIAXTHBIX KOJIOALIEB

Tak kakol ke KOJOAEN CTPOUTh — IMIAXTHBIA winm TpyOdareni? CHelaHHbIC MPABUIEHO, OHU UMCIOT MPUMEPHO
OJIMHAKOBEIA CPOK CIIyKOBI, 00a TpeOYIOT MOArOTOBUTEIBHBIX pabOT, HM3TOTOBJICHUS MOJBEMHBIX MEXaHH3MOB,
npucrocodaeHui, nHCTpyMeHTa. OKOHYATENBHOE CYXKICHUE .JOJDKEH BEIHECTH CaM CTPOUTENh KOJIOALA, CO00pa3ysch
CO CBOMMH BO3MOXKHOCTSIMH. [locOoBEeTOBaTh MOXHO OJHO: YeM TIyO)ke BOJa, TeM OOIbIIE JOBOIOB B IIOJNB3Y
CKBR)XWHBI, HO TIPH YCIIOBHH, YTO BBIIIENEXKAIIHE TOPOABI HE colepkKaT MHOro KamHei. [IpoOHWBaTh CKBaKUHY
CaMOZETBFHBIM MHCTPYMEHTOM HYepe3 3aJeTaroIlril TITyOOKO MOIIHBIA KaMEHHBIN IUIACT — JEJI0 UCKIFOYUTENBHO Ts-
xemoe. B aTom cimywae maxTHBIN Konozen mupke riryOmHOW 20 M, mpegmouturtensHee. Hamo Takke momymath U O
croco0e moabeMa BOJBI M3 TOTOBOTO Kojojimna. EciM M3 MaxXTHOTO KOJOJIA BOAY MOXKIIO MOJHWMATh HE TOJIBKO
HAcOCOM. TI0 ¥ BEPOM Ha BepeBKe, TO U3 TPyOUATOTro KOJIOIIA 3TO BOSMOXKHO TOTHKO C ITOMOIIBIO HAcOCa.

YCTPOVICTBO HIAXTHOT'O KOJIOJIIA

B KOHCTpyKLMM HIaXTHOTO KoJoALa (poc. 2) pasjiMyaroT CIEAYIOIIUE JIEMEHTBI: Or0J0BOK; CTBOJ — Y4acTOK OT
HHU3a OTOJIOBKA JI0 CTaTUYECKOTO YPOBHS BOJBI (TO €CTh YPOBHS NPU OTCYTCTBHM OTKA4KH BOJIBI); BOJONPHUEMHYIO
4acTs.



CylIecTBYIOT TpH BWJa IIAXTHBIX KOJIOJINEB: HECOBEPILUCHHBIH, MM HETOJHBIA; COBEPIIEHHBIM, MJIM MOJHBIN;
COBEPIICHHBIH C MOJ-CTBOJIBIIIKOM (3yMIIhOM).

B HecoBepuIEHHOM KOJIOALE KpEIUIeHHE IIaxThl HE JOCTUraeT NOACTHJIAMOLIEr0 IUIacTa, JIEXKallero HUXe
BOJIOHOCHOTO; IPUTOK BOJBI 37€Ch BO3MOXKEH 4epe3 AHO M OOKOBBIE CTEHKH. B COBEpLIEHHOM KOJIOJIIE KpeIuieHHe
JOCTHUTaeT BOJOYIOPHOTrO IIaCTa M OIHMPAETCS Ha HEro; NMPHUTOK BOABI — TOJIBKO 4Yepe3 OOKOBbIE CTEHKH. 3ymi( B
COBEPTEHHOM KOJIOJIIIE — 3TO JIOTIOJIHUTEIBHBIA pe3epByap, BBHIIOIHSIEMBIH B MMOJCTWIAIONICH BOJZOYHNOPHOW Mopoje
JUIs yBeNMYeHWsl 3amaca Bojbl, Kpome 3ymrda, 3amac BOAbl B KOJOALE MOXET OBITh YBEIWYEH B pe3yibTare
pacuMpeHust ero NoABOXHON yacTu B BuJe marpa (puc. 3). [Ipu BeicoTe BOJOHOCHOTO ILI1acTa A0 2 — 3 M yCTpauBaroT
3yMIQHl, a pu OONBIIEH BEICOTE — MIATPHI.

BoiOupasi ycTpOHWCTBO BOJONPHUEMHON YaCTH, HEOOXOAMMO Y4YeCTh, YTO 3amac BOABI B KOJIOJIE U CYTOYHAs
MOTpeOHOCTh B HEHl TOJDKHBI OBITH 0 BO3MOXKHOCTH COTJIACOBaHbBI, MHA4Ye BOJA OyJIET 3aCTaMBaThCs U 3arHUBATH.
[TosTOMYy U1l MHIMBHIYAILHOTO BOJ03a00pa ClEAyeT PEeKOMEH0BaTh HECOBEPIICHHBIH KOJIOEL C MPUTOKOM BOJIbI

4yepe3 JOHHBIN IPaBUAHBIA QUIBTP; OOKOBBIE (GHIBTPHI HE AT 3HAYMTEILHOIO YBENUYEHHS 1e0UTa U B TO )K€ BpeMs
CJIOXHBI B UBTOTOBJICHHUH.
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Puc. 3. HecoBepiueHHbIi IIATPOBbI KOJI0/AE1]

besHanopHbIii BOJIOHOCHBIH IIACT IIAXTOH HECOBEPIIIEHHOTO KOJIOAIA HE CIeIyeT MpoXoauTh Ooiee ueM Ha 0,7 ero
BBICOTBI, TOCKOJIBKY JTOKAa3aHO, YTO HIDKENIEXKAIIasi BOJIa, KaK MPABIIO, HO MTUTACT KOJIOJACI U HE YBEIIMYUBACT AcOUTA.
Co00pa3sysch ¢ CyTOYHOH MOTPEOHOCTHIO B BOJIE, 3aKJIAIBIBAIOT KOJIOACI M HA MEHBIIIYIO TITyOHHY.

[Tomepeunsle pa3Mepsl MAXTHI [EIECOOOPA3HO NPUHUMATH MUHHMAJIBHBIMH C IIETBI0 SKOHOMHH MATEPHUAIOB U
TpyAo3aTpaT. PYKOBOICTBOBATHCS MPU STOM CIEAYeT TOIBKO YIOOCTBOM PadOTHI B IIaXTe, TeM O0Jiee UTO yBEIHICHHE
pa3MepoB MOMEPETHOTO CEYCHUS KOJIOAMA, KaK y)Ke ObLT0 OTMEUYESHO BBIIIE, 0OBITHO MAJIO CKA3bIBACTCS HA MOBBIIICHUN
neouta. Tak, yBenmudeHnue paamyca xononma B 10 pa3 maer Bo3pactanue AeOuta mumb B 1,5 pasa. Hckmodyenne co-
CTaBIISIET TOJBKO TOT KpailHEe PEeIKHil Ciaydaid, KOTAa KOJIOJIEl] MATAIOT BOCXOMAAIINE KIIF0UH, PACUMUCTKa ° KOTOPHIX Ha
OoJpIIeH TUTOMAIN JHA KOJIOAIA YBEIUINBACT IEOUT yXKe 3HAUYUTEIHHO.

BoponpruemHyo 4acTh HECOBEPIIEHHOTO KOJIOJIA Yallle BCEro JealoT ¢ JOHHBIM (DPUIBTPOM M3 TpPeX CIIOeB IIeOHs
WIM I'PaBUs C 36pHAMU PA3JIUMYHON KPYIIHOCTHU: TOJILK-IM HUXKHETO CJIOM, HAaXOISLIErOCsl B KOHTAKTE C BOJOHOCHOM
nopojoi. — 0,1 M, 1ByX octanbHbIX — 10 0,15 M. 3epHa Ka)xI0r0 BEpXHEro cJios PUIbTpa MOKHBI OBITH B 0 — 8 pa3
KpyTHEEe 3epeH HIKHETO.

Ecnu BOMOHOCHBIH IJIacT CHIBHO Pa3KWKEH (TUIBIBYH), a MPUTOK BOJBI OOWIIBHEINA, yCTPaWBAaIOT JOIIATOE JHO CO
LIEJISIMH UITH TIPO-CBEPIJIETHBIMU OTBEPCTUSIMHU.

OwibTp U3 MEOHS WK TPaBHS B 3TOM CIIy4ae HACKHITAIOT CBEPXY HA JOCKH.

OromnoBok Koioana Jojpken Bo3BeImaTthes Ha 0,6 — 0,8 M Han ypoBHeM 3emud. Bokpyr konoana HE0OXOAHMO
cHenaTh TIUHSIHBIN 3aMOK mmpuHOi 0,5 M U TayOouHOM 1 — 1,5 M U jKenaTeNbHO Kele300C-TOHHYTO OTMOCTKY, YTO
NIPEAOXPAHUT KOJIOZAEL OT CTEHAHUsI B HETO I'PSI3HOM BOJBI C IOBEPXHOCTH 3EM.IIL.

Kpenutenne maxTel KoOJOANA [IeNal0T W3 JIepeBa, OETOHa, >KelIe300eTOHA, KUPIUYa M ECTECTBEHHOTO KaMHS.



BBINOMHATE KPEIJICHUEe MOXKHO TPeMsi CIIOCO0aMK: BO3BEJCHUEM KPEIUICHUsI CO JJHA TOTOBOM IIaXThl (IIPU OMACHOCTH
0o0BajlOB TpyHTa aTy pabOTy HEOOXOIWMO MPOM3BOIUTH TOJIBKO C BPEMEHHBIM KpEIUIEHHEM CTEHOK IaXThl), Ha-
palMBaHUEM KPEIUICHHS CBEPXY (OIYCKHOE KPCIUICHHE), HApaIllMBAHUEM CHU3Y.

TEXHHMKA BE3OITACHOCTHU IIPU PBITHE KOJIOALIA

Ecnu BBI B3SUIMCH PBITH KOJIOZEL, OTHECUTECH CEPbE3HO K TEXHUKE Oe3omacHOCTU. BoT ee OcCHOBHBIE TpeOOBaHMSI.

[laxTy KoJjoALA JIaAO0 OrpajuTh HOCTABIEHHBIMH Ha peOpo mockamu Ha paccrosuuu 0,4 — 0,7 M oT kpas, a
IUIOIIA/IKy OCBOOOJHUTH HAa 2 — 3 M OT YCTbhS IIaXThl, YTOOBI B HEE HE MOTJIO CKATHThCS YTO-HUOYAb TSKETIOe.

[epen HavanoM paboT UCTIBITAHWEM Ha pa3pbIB JIOJDKHA OBITH POBEPEHa MPOYHOCTH KaHaTa JUIA IobeMa O0aabu ¢
TPYHTOM.

Kanart cregyeT npuBs3pIBaTh HarIyXxo K Oaabe; mpu riryouHe Oonee 6 M K 0agbe HEOOXOIUMO TIPHUBSI3BIBATH BTOPOH
MPpeIOXpaHUTENbHBIN KaHaT (paboTa ¢ oTHUMaloIIEekCs 6aapelt KpaitHe onacHa!).

Jis peIThs TIIyOOKMX KOJIOAIEB HCIIONB30BaTh BOPOTHI C BEPTUKAIBHBIM BaloOM, JJSl HErTyOokux (4 — 6 M)
BO3MOYKHO IPUMEHEHHE FOPU30HTAIBHBIX BOPOTOB; BOPOTHI IOJDKHBI MIMETh 3y0UaThlii OCTAHOB U KAHATHBINH TOPMO3.

le/I HCIOJIb30BAHUN MEXAHUYCCKHUX IMOABEMHHUKOB C JJICKTPUYCCKUMU W JAPYTUMH ABUTATCISIMA B IIPUBOJC
NPUMEHSTH TOJIKO YePBSYHbIE PEAYKTOPHI, oOnanatonme dpGeKToM caMOTOPMOXKEHHs (BpaLlleHHEe BO3MOYKHO TOJIBKO
OT uepBsiKa K 4YepBIYHOMY KoJjiecy). Ha mepBHYHBINH Baj YEpBSIUHOTO PENYKTOpa, HECMOTPS Ha €ro CriocoOHOCTh K
CaMOTOPMOXKEHHIO, HEOOXOIMMO BCE K€ YCTAHOBHTH TOPMO3 JUIS YMEHBIIEHHSI MHEPIMOHHOTO BbIOera MexaHu3Ma.

[Tpoun3BoaANTH €XEeJHEBHBIN OCMOTP BCEX IMOIBEMHBIX MpUCIIOcoOIeHNH (Jiebeakn, BOPOTa, KaHaTa, KpIoKa, 0aapy 1
T. I1.) TIEpe]] Ha4aJIOM paboThl, B 00€I€HHBIH IIEPEPHIB M BEUCPOM.

Omnogsenars paboTAOIIUX BHU3Y O [ObEME U3 MAXTHI U 00 OMYCKAHUU B LIAXTY PA3JIHYHBIX MPESIMETOB.

[Ipy MHTEHCHBHOM MPUTOKE B LIAXTY BPEAHBIX VIS 3I0POBbS T'a30B OCYUICCTBISATH MOCTOSHHOE BEHTHIMPOBAHHE C
[OMOIIPI0 BEHTUJIATOPA WIIM TOPSIIECH MEYKH, YCTAHOBICHHOW HA MOBEPXHOCTH, MOJIYBaj0 KOTOPOH COCAMHHUTH
Tpy0OO¥i C HU30M IIaXTHI.

Kaxxoe yTpo u mocie nepepsiBOB B paboTe Iepe/] CliyCKOM 4elloBeKa B IIaXTy MPOBEPSATh B HEWl Ka4eCTBO BO3yXa
C TIOMOIIBIO TOPSIIEH CBEYM: €CIIM CBeYa FaCHET — IMPOBEHTUIIMPOBATh IIAXTY U HPOBEPUTh BTOPHUYHO KavdeCTBO
BO3.yXa.

[Tpu yrmyOneHun KoJionla He3allIWIIEHHAas KPEIUIeHWEeM YacTh IIaXThl JIOJDKHBI COCTaBISATH He Oosee 1 M 1O
BBICOTC.

He momyckars 3a cTeHKaMM KpETIEHUs! 3HAYUTENBHBIX MTyCTOT M KaBEPH, KOTOPBIE MOTJIM OBl BBI3BAaTh MOJBHKKY U
00BaJI rpyHTa U pa3pyLIeHUE KPETUICHHS.

JAEPEBSHHBIE KOJIOALbI

Brmaromapst moctymHOCTH AepeBa Kak KOHCTPYKIIMOHHOTO MaTepHaia OHO IHPOKO TMPUMEHSETCS IIPH CTPOUTEIHCTBE
KOJIOAIIEB U B HacTosIee Bpemst. OJHAKO JpeBECHHA He KaXXIOTO JepeBa TOIUTCS U dTo nenu. Hanbomee moxxomsi-
OIMM MaTepualioM sBIsSeTcS OyO, 3aTeM HWAYT JUCTBEHHHIIA, Bs3, oibXa. [ HAagBOTHOW dYacTH, KpoMme OyOa U
JIUCTBEHHUIIBI, XOPOIIIUM MaTepHaioM sBiisieTcs cocHa. Jly0 crout B HagBomHOU yactu 20 — 25 €T, B MOABOAHON —
JIECSITKH M Jake COTHH JieT. bepesa B moaBomHoi#l wactu ciyxur 10 ier,, B HagBomHoW — 5 ser. Enp penko ymo-
TPeOISIOT 1Sl cpy0a, Tak Kak OHA CHIIBHO YCBIXaeT, AaeT TPeLIMHbI a ObIcTpo THHET. He cienyeT nmpuMeHsTh Takxke
OCHHY, OHa TIPHJIACT BOJIE HEMPHUATHBIH 3amax 1 MPUBKYC TOpeyu, ObICTPO 3arHUBAET, ¥ BOJia IPHOOpETaeT THIUIIOCTHBIN
3anax. COBEpIIEHHO HENpPUTOJIEH JJIsl cpy0a CyXOCTOWHBIH Jiec, OH XPYINOK U HepoiaroBedeH. HezaBucUMO OT TOpOJIbI
niec it cpy0a OIKeH OBITh NPSIMBIM, HE TPYXJISIBBIM, HE 3apa’KeHHBIM IPUOKOM, 0€3 YepPBOTOUHH U IIJIECEHH.

JlepeBsiHHBIE KOJIOIIBI CTPOSAT OOBIYHO KBaIPATHOTO CEYEHUS C pa3MepaMu CTOPOHBI KBaapaTa B ceety ot 0,7 no 1,4
M (vame 1x1 m). Cpy0 nmenmaroT mM3 IUTacTHH, Hape3aeMbIX M3 OpeBeH auaMeTpoM 22 ¢.M, WIM U3 LEIHKOBBIX OpeBeH
muamerpoM 15 — 18 cm. Korga cpy0 cneman u3 OpeBeH, Jierde JOOUTHCS BBEICOKOH INTOTHOCTH CTOIOK Komonma. Cpyo
COOMpAIOT Ha TMOBEPXHOCTH 3€MIIM TIepPel PHIThEM IMaXThl, W KaKOBIH BCIEIl €ro pa3MedaloT AJS ITOCIeAyIOmen
MIPaBHILHON COOPKH.

ComnpsoxeHne OpeBeH B yriiax cpyOa IenaroT B jamy 0e3 ocTaTKa ¢ KOPEHHBIM IIUIOM (TIOTeM-KOM) U 0e3 Hero
(puc. 4). Iloremox yrutoTHsET yroil. BeHIBI coeMHAIOT MEeXAy co00i HaremsMu BeICOTOH 10 cM, KOTOpBIE TIO BEPTH-
KaJIn CTaBAT Bpa36e>1<1<y. I‘ITO6}JI HUCKIIIOYUTHh BO3MOXXHOCTH OTpbIBa HMXKHUX BCHIIOB OT BCPXHUX, COCCAHUEC BCHIbL
COE/IMHSIIOT CTaJIbHBIMU CKOOaMH, HE yIjiaM CIIMBAIOT C IOMOLIbI0O OpPYCKOB, a TOCPEIUHE KaXIOW CTOPOHBI — JI0-
CKaMH.

[Tpu rmy6unHe kononia He Oojee 6 M, KOTrJja CTeHKH IaXThl HE OOPYIIMBAIOTCS M HE BCIIYYHBAIOTCS, & IIPUTOK BOJIBI
HE CHIIBHBIHM, Cpy0 MOKeT OBbITh BO3BEIEH HEIOCPEICTBEHHO CO JJHA TOTOBOI MIaXThl. B 3TOM ciyuae cHavasa BBIPHI-
BAalOT IIAXTy HA MOJHYIO NIyOMHY C BPEMEHHBIM KPEIUIEHHEM CTCHOK. 3aTeM Ha JIHE IIaxXThl yCTaHABJIMBAIOT pamy-
OCHOBaHWE, Ha KOTOPOU U MPOU3BOIAT cOOpKY cpyba. IHOTIa Ha THO MIAXTHI KIAAYT JIS)KHN — OperHa, pacliICHHbIE
BIIOJTb, HA HUX MPHUIIUBAIOT IIOJ U YK€ Ha TOM OCHOBAaHHH COOMPAIOT CpyO.



Puc. 4. YrioBoe coenuHenune 0pychbeB cpyda

HapammBanne cpyba cBepXy NpUMEHSIOT IUIs KojoaueB riryOmHOW Oomee 0 m. PaGorta 3meck mmer B Takoi
mocuenoBareabHOCTH. Cpy0d ycTaHABIMBAIOT HA OCHOBAaHHUE ITOCJIE OTPBIBA IIAXTHI HA TIIyOMHY 3 M U BBIBOISAT €TO U3
3eMJIM Ha TP BeHIa. [1oToM yTiyOnsioT maxTy, HOApbIBas TPYHT KaXIblid pa3 Ha MIyOWHY NMPUMEPHO 25 cM, cCHadaia
MOl CEPEIUHOM CTEHOK, He Tporas yrioB. OOXOAAT Tak BCe CTOPOHBI CpyOa M 3aTeM MOANMHUPAIOT X KIIMHOBBIMH TOA-
kiankamu. [locse 3Toro moApsIBalOT PYHT B yIilax, BEIOMBAIOT KJIMHOBBIC MMOIKIAJKHA & PABHOMEPHO OIYCKAIOT Cpyo.
B pBIXJIBIX ¥ CBIYYHX FPYHTax cpyd MOXKET 3aCTpPEBaTh B LIAXTE, TOT/Ia €r0 OCAKMUBAIOT M0 BEpXHEMY BeHIy. Eciu ato
HE TIOMOTaeT, TO U3 OPEeBEH U JI0OCOK Ha BEPXHEM BEHIIC yCTPAaWBAaIOT HACTHJI, HA KOTOPBIH HaBAIMBAIOT I'PY3 Maccoil 10
30 — 35 1. Ecnm 1 Takast Harpy3ka He JaeT xxenaeMoro 3 ¢dexTa, paboTy 3aKaHUMBAIOT HapallluBaHUEM cpy0a CHU3Y.

UroObl 00JIerduTh OIlyckaHWe cpy0ba B IIAaXTy, OCHOBaHHE cpy0a yIIMPSIOT, a HIDKHIOIO 4YacTh €ro CHaOXaroT
PpeXyIUM HOKOM — OammMakoM. bamMak HEeTpyAHO CAeNaTh U3 CTaJbHOTO YTOJIKA HMIIH JKeJIe300eTOHA. Wi K€ CHU3Y
cpyba ycTaHaBIMBAIOT AWK 0Oe3 JHA, TOMEpEeYHbIe pa3Mephl KOTOPOTro Oolblie cpyda Ha TONIIUHY €ro CTeHOK. Uto
JydIie — 3aBHUCHT OT BO3MOXKHOCTEH CTPOHTENS KOJOAMNA U INIOTHOCTH TpyHTa. [Ipn Gomnpimoii rirybuHe koioama (20 m
u 6oee) ¥ TBepAOH MOpOoIe CTATHHOH OamMaK CyIIecTBEHHO 00JIerdaeT Aeo.
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Puc. 5. Cpy0, noaBenieHHbIH B IIAXTe HA BepeBKax

Eciu rpyHT IUIOTHBIN U KOJIOZAEL] CPAaBHUTENBHO HETJIyOOKHUit, cpy0, HapalBaeMblii CBEPXY, MOXHO MOJBECUTH B
IIaxTe Ha BepeBKax. DTOT Coco0 JaeT 3HaYUTeNbHbIe y100CcTBa B paboTe MOTOMY, YTO cpy0 INPAKTUYECKU HE MEIIaeT



YIIIyOJATh MaxTy, TaK KaK OCHOBaHME cpyba mojnepxuBatoT Ha Bbicote 0,5 — 1 M oT aHa maxTtel. BepeBku nmogsoasat
IO KaXKABIH yros cpyda cepeqrHOM, a KOHIBI HECKOJIBKUMU BUTKaMH 3aKPEIUILIIOT Ha paMe U3 OpeBeH, YCTaHOBJIEHHBIX
HaJ nraxroi (puc. 5). BepeBku yaep:kuBatoT cpy0 B pe3ysbrare TPEHHs MEXIy BUTKaMH M OpeBHaMu, npuuem 2 — 3
BUTKOB JIUIsl K&XJIOTO KOHIIA BEPEBOK BIIOJHE JjocTaTouHo. CpyO omyckaercst B IIaXTy OYEHb JIETKO — WJAET OH C
3a30pOM, HY)KHO TOJBKO HEMHOI'O IOTPaBJIMBATh KOHI[l BEPEBOK Ha BHMTKax. [locienHee Mo3BONISIET B TIpeleliax
pa3MepoB IIAXThl HAKIOHATH CPYO M BBIBEPKH BEPTUKAJIBHOCTH, MEPEMELIaTh OT CTEHKH K CTEHKE M Jaxe
MOBOPAYMBATh HA HEKOTOPBIH YTroJ BOKPYT BEPTUKAIBHOM OCH.

HauGonpuiyto HarpysKky, KOTOPYIO MOTYT BBIIEPKaTh BEPEBKH, JIETKO OIPENEINUTh IPOCTHIM pacueToM. [ljist. aToro
NPEXIE BCETO HAZO MCIIBITATH BEPEBKY Ha PasphiB, TO €CTh ONPENESIUTh CHUITY (B KHJIOIPaMMaX, TOHHAX ), BEI3BIBAIOLIYIO
pa3pblB BEpPEeBKH. 3aTeM 95Ty pa3phIBAIOLIYI0 CHIIy yMEHBIIMM B 2 pa3za (BBeAeM, Kak IPHHATO B pacuerax,
ko3¢ dumeHT 3amnaca npoyHoctd 0.5) 1 YMHOXXUM Ha 8, MOCKOJNBKY KaXKABIH yroJl YAEPXKHBAIOT J1Ba KOHIA BEPEBKH.
Oto n OyneT MakCHMaJIbHO JOITyCTUMas Macca cpyda, To ecTh

G=8*k*P

rne G — MakcuMalbHO JONyCTHMast Macca cpyoa, T;

k — ko3¢ durment 3amnaca npounoctu (k— 0,5);

P — ycuinue pa3pbiBa 0JHON BEPEBKHY, T.

Hampumep, eciii BepeBka noppajiach npu Harpyske 1 T, To

G=8*05*1=4r.

HapammBanue cpy0a cHU3Y SBIISIETCS MPEAIIOYTHTENBHBIM ISl TTyOOKHX KostoaieB. OCOOEHHOCTh ATOro criocoda
3aKIII0YAEeTCs B TOM, 4TO Cpy0 yepes Kaxable 4 — 5 BEHLOB JJOJDKEH UMETh BEHEI] C «IallbLlaMU», TO €CTh JIBa HIXKHUX
OpeBHa 3TOro BeHIA JenalT ¢ komHamd Ha 0,4 — 0.5 M JUIMHHEe Ha KaXAYK CTOPOHY. OTH BBICTYHAIOIIHE 32
rabapuTbl cpy0a KOHILBI 3aKJIaJbIBAIOT B BBIPBITBHIC B CTCHKAaX LIaXThl FOPU30HTAJIBHBIC YIITyOJieHUs (HA3BIBAIOT HX
«3aKJIA/bD», WIIH IIEYypbI»), IOKUMAIOT KBEpXY (KelaTenbHO JOMKpaTaMH) U MOJKJIMHUBAIOT B edypax. biaronaps
«majpliaM» Cpy0 HAIeXHO 3aKpeIusieTcs B IIaXTe M II03BOJIAET JOIYCKaTh IJIMTEIbHBIE IEpephiBEI B palborte,
HEBO3MOJKHBIE IIPH IPYTHX CIIOC00aX KPEIUICHHS.
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Puc. 6. MHM3ouasimmsg MmIBIByHAa IINMYHTOBBIM
AIMKOM

Puc. 7. JloHHbIH AIIMK

B oueHb pBHIXJIOM TpyHTE U B IUIBIBYHaX CJEJaTh [eUypbl HAJIC)KHBIME HE YAAeTCs M JaHHbIH crioco0 OKa3bIBaeTCs
HenpuroaHsIM. Eciti Takie mopoisl H3BECTHBI 3apaHee, IaxTy Halo MIPOXOJUTh HapallluBaHueM cpy0a cBepXy.

BooOmie mibIByHBI — BecbMa HENPUSTHAs IOpoja JUIsi CTPOUTENsSl IIAXTHOTO KOJIONA M TpeOyroT dYacTo
crenn(UIeCKUX METOIOB PabOTHI, 3aCTABIIAIOT MOMIEBEINTh Mo3raMu. Camasi yCKOpeHHas BIeMKa OPOIBI IUTBIBYHA B
IaxTe He MO3BOJSET YIIIyOJATh KOJOEI, TaK KaK Ha MECTO BBIHYTOW MOPOJBI TYT K€ IMPUTEKAIOT €€ HOBBIE MACCHI H
3aTaIuIMBaIOT IMO MIaxThl. [[IBIBYHEI OBIBatOT OJJHOPOAHBEIMH U HEOTHOPOIHBIMH, KPYITHO- ¥ MEIKO3EPHUCTHIMHU, MOTYT
BKJIFOYATH OOJIOMKH TBEPJIBIX TIOPO FJIH CIIEMENTH-POMABIINECS MACCHI IECKa, MOTYT HAXOIUTHCS B TIOKOE FIJIH B JBH-
JKEHWU TIOJ HarmopoM BoAbl. IIpoXxo’kaeHrne MOIIHBIX CIIOEB IUIBIBYHA, OCOOCHHO MOJ| HAllOPOM BOJBI, YPE3BBIYANHO
3aTPYOHUTENIEHO, TPEeOyeT BBICOKOMPOM3BOIUTENBHON OTIMBHOM TEeXHWKH W Ooipmmx 3arpar. llpm ycrpoiicTBe
MAaXTHBIX KOJOAUEB IUJIBIBYH ITPOXOJAT TOJIBKO MNpH 6ﬂaFOle/IHTHbIX YCI0OBUAX — HEOOIBIION MOIIHOCTHU, HEC3HAYH-
TCJIbHOM HAIope, OUCHb MEIJICHHOM ABUKCHHUU.

[TpoxoxasT miubIBYH, OoJbliied yacTeio 3a0uBast mnyHT. [IImyHT — 3TO cTEeHKa, nepebopKa W3 JOCOK WK OpyCheB,
COEIMHEHHBIX MEXy COOOH IpH MOMOIIY YeTBepTel MM yriioB. HKHNE KOHIBI JOCOK IIITYHTOBOTO Psijia 320CTPSIOT.

Korna nmibslByH pacnono:eH HeMOCPeACTBEHHO HaJl BOLOHOCHBIM CJIOEM — MCTOYHUKOM MUTAHUS KOJIOJALA UIIH caM



JaeT BOAY JJISl KOJIOIA, POHTH €r0 MOKHO C ITOMOIIBIO0 BHYTPEHHETO IIITyHTOBOTO SAMHUKa (puc. 6). 3a0UBaOT MITyHT
CTPOTO TIO OTBECY ACPEBSHHBIM OOyXOM WM pydHOW 0aboit Ha rmy6mHy 30 — 35 cM MeXOy Hampapisiomed u
pacIiopHoii paMamu. 3aTeM yISIOT IIOpOy, He 0OHaXKast KOHIIbI JIOCOK IIITYHTA, ITOCJIE€ YEero LIMyHT OISITh 3a0MBaIOT.
[Ipu rmyOune muibiByHa Oosiee 1 M 3a0MBaTh MIMYHT BPYYHYIO MOYTH HEBO3MOXHO, U TOTZIA €ro 3a0MBAIOT C ITOMOLIBIO
KOIIpa ¥ YyT'yHHOU 0a0bl, CKOJIB3SIIEH 110 HAPaBIISIOIIIM.

Puc. 8. M3oss11ms NIBIBYHA KOCBIM IIIYHTOM

B cunbHOpa3zKMKEHHBIX IUIBIBYHaX HMCHONB3YIOT IOHHBIA SIUK (PUC. 7) C KPBILIKOW M PEXYIIUM CTaJbHBIM
GammMakoM. Takoil SIIMK ONMyCKAalOT Ha JHO IIaxXThl M BAABIMBAIOT BHH3, B IUIBIBYH, IIPU IOMOIIM KJIMHBEB WIN
JOMKpPAaTOB, KOTOpBIE yIUPAIOT B Opyc, mpuOuThIil K cpyOy. JlOMKpaThl MM KIMHBSI yCTAHABINUBAIOT C ABYX IPOTHBO-
TIOJIOKHBIX CTOPOH simuKa. 1lo Mepe 3amonHeHns SAIMMKa IUIBIBYHOM KPBIIIKY OTKPBIBAIOT, MOPOJY BBIUEPIBIBAIOT U
nogHuMarT HaBepx. OJHOBpPEMEHHO CpPy0 OCaXMBaIOT yaapamu oOyxa WM Harpy3koi. [IOHHBIH SIIMK HO3BOJSET
IPOITH NPOMEXYTOUYHBIE MIIBIBYHBI TOMIHHON 0,5 — 1 M.

bonee momubie mibByHbI (1 — 1,4 M) npoxoasr, BOMBasi y OCHOBaHUsI cpy0Oa psijibl KOCOTO IINyHTa JUuHOM 0,7 —
0,9 M. HwxHu psj Takoro IIMyHTA 3aKPeIUISIOT KaXKAbIH pa3 CIEIYIONIMM pSIOM, PACcIIOJIOKEHHBIM BbIie (puc. 8).
3areM KOCOM MIMYHT yKPEIUISIOT BHYTPEHHUM CpyOOM MJIM BHYTPEHHHUM IIITYHTOM C PacIIOpKaMH.

BoponpuemHyro uyacTe KoJOALlAa B IUIBIBYHaX, OCOOEGHHO KOTJla IECOK OYEHb MEJOK W CHJIBHO pPa3KIKEH,
BEITNIOJTHAIOT 49acTO B BHJAE ABoitHOro marpa (puc. 0). BekpelB Takoil IuiacT, HapamquBaHHE cpyOa MPEKpamaroT H
yCTaHABIHBAIOT BTOPOU miatep — BoHocOopHEIHA, oTcTymuB Ha 0,35 — 0,4 M OT cTeHOK ocHOBHOTO mmatpa. COOpKyY
BOOCOOPHOTO MIaTpa Majgo NMPOW3BOJUTH OYCHbH TIIATEIHHO CHHU3Y BBEPX C IPO-KOHOIAYMBAHIIEM €O MXOM M pac-
mMBKOH peiikamu. Ilecok M3 BHYTpEHHEro IaTpa Hpu yriIyOJeHWH IIaxThl 3a0pachlBalOT MEXIy CTEHKaMH, a BOIY
OTKa4MBAaIoOT.

MHorna Bo3HUKAET HEOOXOAMMOCTh W30JIMPOBATH BBIMIEIESKAIINA BOJJOHOCHBIH TUIACT C TUIOXOW BOJOM, IPOUTH €ro
maxroi. JIoOMBarOTCs 3TOr0O TaKXKe C MOMOLIBIO IIITYHTOBOTO psijia IOCOK, KOTOPbIE JJa0MBAaTOT CHApYX U cpyda. Mexy
HIITYHTOM U CPyOOM B 3TOM CIIy4ae YCTPauBarOT IJIMHSHBII 3aMOK.

V yuraTens MOXKeT BOZHUKHYTh CIPaBEIJIUBBIN BOIIPOC: HET JIM MPOTUBOPEUNi B MPUBEJACHHBIX PEKOMEHJAUAX HO
MIPOXOAKE PA3IUYHBIX FOPHBIX NOPoA? Jleno B TOM, 4TO BCE 3TU PEKOMEHAALUH OTHOCUTENIBHBI U JOJKHBI BOCIIPUHH-
MaTbCsl HE KakK JOTMbI, a KaK PyKOBOJACTBO K JelcTBHio. CIMIIKOM Oo0JibIIoe MHOT0ooOpasne MMEIOT IMOpOABI U
COOTBETCTBCHHO PAa3JIMYHBbIE YCIOBHA HX HpoXoAku. CaMoJesATenbHbI CTPOUTENDh AOIKEH CaM HaWTH MpaBHIbHOE
peleHne B KaXJ0M KOHKPETHOM CITydae, IPUMEHSS OTIMCaHHBIE CIIOCOOBI.

BETOHHBIE KOJOALbI

Ecnu ecTh BO3MOYKHOCTB, IIAXTHBIM KOJIOJEI] JyYIE BCETO CTPOUTH W3 OeroHa. Takue KOJOAUIBI OTIMYAIOTCS
BBICOKOIl TNPOYHOCTBIO U JIOJTOBEYHOCTBIO, OHH TIPEANIOYTHTEIbHEE JAPYIHX H B CAHUTAPHO-TUTHEHHYECKOM
otHomeHNH. CTENKH y HUX IUIOTHBIE M HE MPOIYCKAIOT 3arpsA3HEHHs C IMOBEPXHOCTH 3eMJIH. Marepuanbl s
U3TOTOBJICHHS OSTOHHOTO KOJIOJIA CPAaBHUTEIBHO JOCTYIIHBI, @ padoTa ¢ OETOHOM MPOCTa U HE TpeOyeT KaKoh-To crie-
UAJIBbHON KBATU(PUKAIIH.

Tem He MeHee OCHOBBI TEXHOJIOTUH MIPUTOTOBIICHNSI OETOHA HY)KHO 3HaTh, YTOOBI M30€KaTh OIIMOOK U HE 3aTPaTHTh
BITyCTYIO BpeMs, TPy U MaTE€pUaJIbL.

[leToii — wuCKycCTBEHHBIM (TEXHWYECKMH) KaMEHHBIH Marepuajl, NOJydaeMbli B pe3ysbTare YIUIOTHEHUsS W
TBEpAEHUs] OETOHHOIN CMecH, KOTOpas COCTOMT M3 BSDKYIIEro (IleMeHTa), BOAbI M 3allOJHUTENS, MEJKOoro (Iecka) u



KpynHoro (meOHs wiam rpaBus). HerouHas cMmecs — 3TO eme He KaMeHb, €€ MOXHO ()OpMOBaTh B H3ZACIHE U
ymioTHATe. Korma B OETOHHON cMecH OTCYTCTBYeT KPYIIHBIH 3allOJHHTENb, OHA HAa3bIBaeTCS pacTBOpoM. 13
OTBEPKJICHIIOM COCTOSIHUM MIPOYHOCTh PAaCTBOPA MOXET OBbITh PABHOLIEHHOW IPOYHOCTH OETOHA.
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Puc. 9. /IBoiinoii marep B BOAONPHEMHON 4YaCTH

LlemMeHTHI OBIBAIOT pa3Hble, 10 JUIs KOJIO/LA XKeJaTeIbHO HCIO0NIb30BaTh noptianauement mapku 400, ve Hioke. [1pu
XpaHEHHH 1[EeMEHTa KayeCcTBO ero cHuxkaeTcs. OcoOCHHO OBICTPO ATO IMTPOUCXOAUT, ECIH LIEMEHT XPAHUTCSI B OYMasKHBIX
MeIlIKaxX, B KOTOPBIX OH OOBIYHO MOCTYIIAeT, B MPoAaxy. [IpoucxonuT 3To moToMy, 4To OyMaXKHbIE MELIKH MPOITYCKAIOT
BJIary u3 Bo3ayxa. Hampumep, ecim eMeHT KyIUTh OCEHbBIO WIIM 3UMOM (0OBIYHO OH JIerde), a CTPOUTH KOJIOJEIL JIETOM,
TO MPOYHOCTD [IeMEHTa B OyMa)KHBIX MEIIKAaX CHU3HUTCS HACTOJIBKO, YTO OETOH U3 HETo JIydllle HE JelaTh — OH HayHeT
CBHINIATHCS TIPH 3aMEP3aHUM U OTTaMBAaHMH. BBIXOA €IMHCTBEHHBIH — IOCiE MOKYIKH IIEMEHTa Iepechinarh ero Kak
MOXKHO OBICTpEE B IUIOTHYIO, HETPOHHIAEMYIO [UIS BJIArd Tapy. XOpOIIO XpaHUTCS IIEMEHT B MEIIKaX W3
CHIITETUYECKOH IJIEHKH, a TAK)XKE B JKEJIE3HbIX O0YKax C INIOTHBIMH KPBIIIKaMH.

Bony mis mpuroroBieHus OSTOHHONW CMecH Halo OpaTh NHTHEBYIO WM JIOOYI0 APYIyI0, HO HE KHCIYIO.
KucnorHocTs Boabl onpenensercs nokaszarenem pH. Ecnm aToT nokasarens Oojblie 7, BOAa LIEIO0YHAs, MEHbIIE —
KHCJIasi, U KHCIOTHOCTh BOJBI TeM BbllIe, deM MeHbmie pH. [lns Oetona Boma nomxna uMers pH He menee 4.
Omnpenenuts pH J1eTKo ¢ TOMOIIBIO MHAWKATOPHONW OyMa)XKH, KOTOpas H3MEHSET I[BET B 3aBHCUMOCTH OT 3Ha4eHust pH.
Jnst Tex, KTO HE 3HAKOM CO CHOCOOAaMU OINpENeNIeHUs] KHCIOTHOCTH, COBETYeM OOpaTHTHCS B JIIOOYI0 XMMHYECKYIO
71200paTOPHIO W B IKOJY, B KAOMHET XUMHH. Jlesio 3T0 MUHYTHOE, U MHAWKATOpHAas OyMaxkka He rmpobiema.

BBezeHue B OeTOH 3aroJIHUTENIEH TO3BOJIET COKPATUTh PACXO LIEMEHTA U OJJHOBPEMEHHO YIIyUYIINTh TEXHUYECKHE
xapakTtepucTuku OeroHa. I[loaToMy K 3amONHHUTENSAM TPEIBSBIAIOTCS COOTBETCTBYIOIIME TpeOoBaHus. Menkuid
3aI0JHUTEh — OOBIYHO MTPUPOIHBII [TECOK, KPYIHBIH — IpaBUi WM I1eOEHb.

Ilecok wamie Bcero BCTpeyaeTcsl KBaplEBBIM, OH SBISIETCS HAWIy4IIUM Juiss OeToHa. J[pyrue mecku, 0COOEHHO
W3BECTHSIKOBBIE M paKyllIEYHbIC, HAJ0 MPOBEPUTh HAa NPOYHOCTh B CTPOMTENBHOHN naboparopuu. Ilecok cocront n3
cMecH 3epeH pa3nmuaHoi kpymHocTH (0,11 — 5 MM). Pasnu4ator necku pedHsle, MOpCKUE M TOPHBIE (OBpaXKHEIE). 3epHa
PEUYHBIX U MOPCKHX IECKOB OOBIYHO OKPYTJION (hOPMBI, 3€pHA TOPHBIX — OCTPOYTOJIBHOM, YTO YJIy4IIaeT CLEMIECHHE C
LIEMEHTHBIM KaMHeM. OIHAaKO peYHbIe U MOPCKHUE MECKH, KaK IPaBHUIIO0, MEHBIIIE 3arPs3HEHB] INIMHOW U OPraHN4eCKUMHU
npumecsamu. [lomuute, rmuaa oueHs BpeaHa! OHa 0OBOJIAKMBAET 3€pHA MECKA M HE JJAET UM CLETIISTHCS C LIEMEHTOM.
Opranuueckue, r'yMyCOBbI€ IIPUMECH, OCOOCHHO JKUPHBIE KHCIIOTBI, TAK)KE CHIIBHO CHIDKAIOT IPOYHOCTh OETOHA U JTaKe
BBI3BIBAIOT pa3pymicHUEC 1LEMEHTA. Co;[epn{aHI/le B TIICCKC TJIMHUCTBIX, HWIHCTBIX H NBUICBHJIHBIX an/lMeceﬁ,
OTIpeJIeNIIEMbIX OTMBIBKOM M OTCTaMBaHUEM, HE JOJKHO mpeBbimath 3% (mo macce). OpraHuyeckve MpuUMecH OIpe-
JIEISIIOT C TIOMOIIBI0 3%-HOTO BOAHOTO pacTBOpa €IKOro Harpa: oOpadaThIBAalOT HABECKY IIECKa STHM pPacTBOPOM B
cootHomreHnn 1:1 (Mo Macce) W [JarOT OTCTOATHCS CYTKH. [IpM Haimumy OpraHMYecKux NpUMeced pacTBOp
OKpAIMBAETCS, ¥ €CJIN er0 LBET CTAHOBHUTCSI TEMHO-XKEITHIM, KPACHBIM WJIM KOPHYHEBBIM, TO TIECOK O3 IIPOMBIBKU He-
TIPUTO/IEH.

I'paBuit cocTouT M3 OKaTaHHBIX 3epeH pazMepamu 3 — 70 mMm. ['paHuii Taxke MOXET OBITH PEYHOM, MOPCKOH U
TOPHEII (OBpa)kKHEII), OEpHA TOPHOTO TpaBus (KaK ¥ TOPHOTO MecKa) Oojee 0CTpOyToIbHEIE, PEYHON M MOPCKOH TpaBHid
Oonee unctele. [ OeToHa Jrydiie Mano-okaTaHHas (opMa, MaJOIPUIoAHa SHIIEBUIHAS, €lle XyKe — IUIacTHHYATasl,
WA J c.IIagHas, MHUPHHON B 3 pa3za u Oonee mpeBplmaromied TommuHy. llpu 3arps3HeHHH TpaBUsl TJIIMHOW €10
HEeoOX0IMMO IPOMbIBaTh. Henb3s mpuMeHATh rpaBuii, 3epHa KOTOPOro KpynHee 1/4 4acTH TONIIMHBI CTEHKH KOJIOAUA 1
00JIbllIe MUHUMAJILHOTO PACCTOSIHUSI MEXly CTEPXKHSIMH apMaTyphbl B jkesie300eTone. Harpumep, Aist CTEHKH KOJIOALA
tosuHoN 100 MM MOKHO HCIIOJIb30BATh TPABHIA C HAUOOJIBIINM 3EPHOM 25 MM.



[[le6ens — apobneHbIi KaMeHb pasMepoM 110 150 M. Yaire Bcero B CTpOUTENHCTBE MPUMEHSIOT U3BECTHIKOBBIN U
TPaHUTHBINA MIEOHH, KOTOPBIE SBISIOTCS OTIAMYHBIM MaTEPHAIOM H IS Kojoama. Kuprnuaasnii me6eHp HenpuTroAeH.

CocraB OETOHHOH CMECH ONpENEINSIOT COOTHOILEHHWEM II0 Macce (MHOTrJa MEHEee TOYHO MO 00BbEMY) MEKAY
[IEMEHTOM, TIECKOM M rpaBueM (mieOHeM), IPUHHMAs KOJIMYEeCTBO LeMeHTa 3a 1. O0s3aTeNbHO YKa3bIBACTCS TAKKE
BOJIOLIEMEHTHOE oTHOomeHne — B/LI, To ecTb OTHOLIEHHME Macchl BOABI K Macce LeMeHTa. s komonieB OeToHHas
cMech: 1:22:3umm 1:2,5:4uB/I1=0,5—0,7.

CMech MOXHO COCTaBHTb, OCHOBBIBAACH HA DPACXOAE MaTepuanoB mo macce (kr) Ha 1 M’ yIOXeHHOH y
yTpamMOoBaHHOW OeToHHOU cMecu. Hampumep, iementa — 300 kr, mecka — 750, mebus — 1200, Boger — 150 kT, a
Bcero — 2400 kr. BogoiieMeHTHOE OTHOIIIEHUE

(B/LI) sBnsieTcst OUYeHb BaYKHBIM ITOKA3aTENIeM: C €T0 YBEeIHIeHHEM OJBIKHOCTE OETOHHOW CMECH BO3pacTaeT U OHa
Jerde 3amoiHsgeT (GopMy, IO TPU ITOM MPOYHOCTH OETOHA pe3ko cHmkaeTcs. [lostomy s komonues B/LL 6omee 0,7
OpaThb HENb3sl.

[IpuroToBnsoT OGETOHHYIO CMECh B OCTOHOMEIIANKAX WM PYYHBIM criocoboM. Ilpw pydHOM NpUTOTOBICHHUH
CHa4aja CMEUIMBAIOT LIEMEHT M MECOK, 3aTeM JOOaBJIAIOT Hy)KHOE KOJIu4ecTBO Bobl 1o B/Il n nepenonaunBator, nanee
JNOOABJISIIOT I'paBUid WM LIEOCHB, IIPEIBAPUTEIBHO CMOYEHHBIE BOJIOM, U €Ile pa3 BCe NepeonayiBaloT A0 MOITyYeHHs
OJIHOPOJHOU CMECH.

Beronnyto cmech ykiansiBaroT B Qopmy ciosiMu no 10 — 15 cM ¥ ymioTHSIOT TpaMOOBKaMH /IO TOSIBICHUS
«LEMEHTHOTO MOJIOKa». DTa ollepalys TakKe MMEeT OYeHb OOJIBIIOE 3HAUCHUE: YeM JIy4lle IPOU3BEACHO YITIOTHEHHE,
TEM BBIIIIE TPOYHOCTH OeToHAa. B crpouTenbcTBe yruioTHeHMe OSTOHHOW CMeCH MpOM3BOAAT BuOparopamu. beroHnas
CMech TP BUOPHPOBAHWU NPUOOPETACT CBONCTBA TKEIOW JKUAKOCTH, PACIUIBIBACTCA, 3alONHSAET (QOopMy U
ymoTHseTca. JloMammHeMy MacTepy ISl STOW IeNTd MOXXKHO IIOCOBETOBATh NPUCIOCOOUTH BHOpAIMOHHBIA HAcoc,
BHOpAIIMOHHBI aKTHBATOP CTHPAIBGHOW MAIIWHBI WM BHOPAIMOHHBIA pPaCHBUIMTENb Ui Kpacku. Hampumep,
CaMOZETBHBIN BHOPATOp U3 aKTUBATOPa CTHPAIEHONW MAIIMHBI OMUCaH B )XypHaie «Karepa u axtem» (1974, Ne 50).

ITocne ykmaaxku OETOHHOH CMeCH W €€ YIUIOTHEHHS Halo M03a00THTBCA O TOM, YTOOBI MpOIECC TBEPACHHSA,
ocobenHo B mepBeie 7 — 10 mHe#, mpoxoamn 6e3 MoACHXaHWA M moaMep3aHusa. M To m apyroe odeHp BpemHo. B
JKapKyr0 U BETPCHYIO IOroay GGTOH HaJa0 3aKpbITh BJIAXKHBIMU OINWJIKAMHA WA JPYTUMHU MOAXOAAIIMMHU MaT€puajlaMu U
B TCYCHUE OHA HECKOJIBKO pa3 CMaduBaTb BO[lOﬁ. Ecan Bo3MOKHBI 3aMOpPO3KHU, 6eTOH YTCIUIAIOT, 3aKpbiBasgd TCMH KC
OIMWJIKaMH, HO TOJIbKO CYXHUMHU. TeHJ’IOHpOBOZ{HOCTb CYXHUX OIIMJIOK OYCHb HU3Kas, U CJIOM B 5 cM HaJACKHO MPEAOXPAHUT
CBEKEYJIOKETIIBII OETOH OT JIF0OOT0 OCEHHEr0 MOpOo3a.

BeroH Xopomo CONpOTHBIIAETCS CKATHIO M IUIOXO — PacTSDKEHHIO, TIOATOMY B TeX Clydasx, Korga B paborte
KOHCTPYKIIMM OKHJAIOTCS JieopMalii pACTsDKEHUs, OETOH apMHUpPYIOT JKeJIe30M, KOoTopoe M Oeper Ha cels
pacTaruBaroIpe Harpy3ku. Takod MaTepuan Ha3bIBaeTcs kenme3o0eTtoHoM. [ apmmpoBaHUs OeTOHA ITydIle BCETO
MIPUMEHSATH CIEIHAIbHYI0 apMAaTypHYIO CTallb ¢ PU(ICHON MOBEPXHOCTBI0O — apMarypy MEpUOIUIECKOTO PO
(meproanuKy, KaKk ee Ha3bIBAaIOT), HOJAOHAET TarKe JTr00ast MPyTKOBAas WIH ITOJIOCOBAs CTallb, a TAK)Ke IIPOBOJIOKA, JaXKe
komrouasi. Hamo Tonmpko, 9TOOBI pXKaBUMHBI HAa MeTaie OBUIO Kak MOXKHO MEHBIIE, caMmoe JydIlee, ecild OHa
OTCYTCTBYeT BOoBCce. KOHIIBI TTaIKUX CTAIBHBIX MPYTKOB HY)KHO 3arHYTh MM MIPUBAPHUTH K HUM CTaJbHBIE 3aIleTbl. DTO
HEOOXOAMMO JJIsl TOrO, YTOOBI NMPU PACTATHMBAIOIIMX HAarpy3Kax apMaTypa He C/IBUTalach OTHOCUTENBHO OeToHa, a
paborajia ¢ HUM Kak ofHO Iieioe. brnaronaps meno4Hoil cpeie, KOTOPYIO co3jaeT OeToH, apMaTypa B OETOHE He
KOPPOJIUPYET, HO JUIs 3TOTO apMaTypa JA0JDKHA OBbITh He OJiKe 15 MM K IIOBEpXHOCTH OETOHHOT'O U3/ENuSI.

Kperienue maxThl KOJOALAa MOXXHO OCYIIECTBUTH M OETOHOM M jkene300eToHOM. [TockoybKy NMpHUHIMIHAIEHON
Pa3sHHIBI B CTPOUTEILCTBE OCTOHHBIX M KEJIE300€TOHHBIX KOJIOJIEB HET, YCIOBUMCS B JajbHEHIIEM HAa3bIBATh STH
KOJIOJIIIBI OETOHHBIMH.

B mpakTHKe KOJOIE3HOTO CTPOWTENHCTBA CYIIECTBYIOT TPH THIA OSTOHHBIX KOJIOMIEB: KOJOIIBI U3 MOHOJIUTHOTO
OeToHa; KOJIOIILI U3 OCTOHHBIX KOJICH; KOJIOILBI U3 OCTOHHBIX IIJIACTHH.

CTpOUTENBCTBO KOJOIA W3 MOHOJIMTHOTO OETOHA BEAYT OOBIYHO B TOTOBOW IIaXTe CIUIOIIHBIM OCTOHHPOBAHUEM
MEeXIy IByMs onamyOKkaMu, HapyXKHOH H BHYTpEHHEH, MOJOOHO OETOHHPOBAaHHIO OOBIYHON cTeHKH. KonedHo,
CTPOMTENBCTBO KOJIOAIA U3 MOHOJIMTHOTO OETOHA HIET MEAJICHHEE, YeM COOPYKEHHE KOJIOJIa U3 TOTOBBIX OETOHHBIX
koen. OmHAKoO ISl CaMOJESTEIBHOTO CTPOUTENS 3TOT CHOCO0 TMPEACTABIISIET OMPEICICHHYIO IEHHOCTh, TaK KHK
HI03BOJISIET 000MTHCH €3 IPY30M0IbEMHOMN TEXHHUKH.

Ecan Fﬂy6I/IHa KoJioqa 3Ha4YUTCJIbHA, PbITHC U BDEMEHHOC KPCIIJICHNUE IAaXThl CTAHOBATCA OUCHb JOPOTr'UMHU. B stom
cllydyae IIaxTy OTPHIBAIOT CHayajla Ha HEKOTOPYIO TI1yOuHY U OETOHMPYIOT, CTapascCh BBIBECTH KPEIUICHUE HaJl 3eMIed
KaK MOXXHO Bblie. J{anee paboTy BeIyT OMyCKHBIM METOOM, IOJPbIBAsi TPYHT I0J] CTEHKAMH KOJIOJAIA M IOCTEEHHO
ero ocaxuBas. /s obneryennst paboThl B HIKHEH 9acTH OETOHHOIO KPEIUICHHS HaJ0 MPEAyCMOTPETh yCTPOWCTBO
pexymero Oammaka. ['pyHT BEIHEMAIOT IO T€X IOp, IMOKa KOJOJEIN He OMYCTHTCS Ha 2 M HH)KE TTOBEPXHOCTH 3EMITH.
3areM pBIThE TPEKPAIIAIOT, YCTAHABIMBAIOT OMATYOKy M HApalIMBAaIOT CTBOJ KOJOANA OCTOHHPOBAHHEM OILTh Kak
MOJKHO BbIIIe. «CB&KHAM) CTEHKaM IMTO3BOJISIOT HA0paTh HEOOXOAUMYIO IIPOYHOCTH B TeueHne 7 — 10 mHei, mocie 4ero
MIPOAOIDKAIOT YTIyOJICHHE IIaXThl. DTH ONEPAIIH TOBTOPSIOT 10, BCKPBITHS BOZOHOCH-0TO CIIOS.

Komomenn m3 OGeTOHHBIX KOJIEI] B MOCTpoiike OwicTpee m ymoOHee. Jlydmie Bcero, KOHEYHO, UL 3TOM MeENn
HCIOTB30BAaTh KOJbBIA 3aBOJCKOI0 HM3TOTOBIEHUS. OmHAKO MpHU HEOOXOAMMOCTH WX HECIOXKHO CHENaTh U CaMOMYy.
Pa3zmepsl Kouiblla, OOBIYHO IMPUHUMAIOT CJIENYIOIIMMH: BHyTpeHHMH aumamerp — 0,8 — 1,2M, TONmMHA CTEHKH
6eroHHOTO KOJoa-Ha — 10 — 12 cm (kene300eToHHOTO — 6 — 8 ¢M), BbIcoTa KoJbila — 0,7 — 1,2 M. 3ameTum s
CpaBHEHHsI, YTO Macca OCTOHHOTO KoJibla auamMeTpoMm | M u BeicoToii 0,7 M paBHa 800 Kr, a Takoro e >xeye-
306eToHHOr0 — 500 K.



OmnanyOKy UIsl KOJIeIl M3TOTOBUTH HECTIOXKHO. Me OyaeM npHuBOAUTE pAECh NOAPOOHOE ee OMICaHue B HAJSKIE, IYTO
CTPOUTEND KOJIOJMA caM HOAOEPET KOHCTPYKIUIO ONaryOKy, IPHHUMAsi BO BHUMaHNE UMEIOIINECS Y HETO MaTepUalbl.
OueBupHO, 4YTO omnanyOka JO0JDKHA NPEACTaBIsATH COOOH JBa pa30OpHBIX KOJbLlAa N3 JAepeBa WM MeTaluia,
KOHLICHTPUYHO YCTaHABJIMBaeMbIX OJIHO B Jpyroe. Hano Takxke mocraparbcsi, 4T00bI OOKOBBIE CTEHKH OETOHHBIX KOJIEI
nocie yJajJeHus omnanyOku ObUIM kax MOXHO Oojiee TJaJAKMMU. OTO YMEHBIIUT TpPEHHE O TPYHT BO BpeMs
CTPOUTENBCTBA KOJIOIA OILyCKHBIM METOJIOM M CHU3UT BEPOSITHOCTH 3aBUCAHMsI OETOHHOTO CTBOJIA B LIIAXTE.

[To BbIcOTE OETOHHBIE KOJBLIA OOBIYHO COEAMHSIOT BIPHUTHIK. UYTOOBI IPEIOTBPATUTh OTHOCUTEINILHBIM CIBHUT KOJICH,
MEXIy HUIMH YCTaHAaBIIMBAIOT THYTHIE WIIM CBapHble CKOOBI M3 Msrko! cramu (Hanpumep, Ct. 3) Tonmmuol 5 — 8 MM u
mmpuHoi 50 — 80 MM (puc. 10). MHOTIA KONBIIA COCOMHSIOT B YETBEPTH ((PasBIICBBIN CTHIK) JIMOO MENAIOT CTHIK K
pactpy0, ckammBas pedpo derBepTH (puc. 11). CoennHeHne B 4eTBepH, U B pacTpyd oOecreunBaeT Ooiee BHICOKYIO
IUIOTHOCTh OETOHHOTO CTBOJA, IO NPH IEPEBO3KaX TaKWe KOJbIIAa TPYAHO NMPEJOXPAHUTH OT CKaJbIBAaHUS (TPOMOK.
Kpome Toro, Ha KaxkIplii CTBIK B 3TOM ciryyae Tepsiercst -1 — 5 cm BbicoThl. IloaTOMy, Hampumep, npu riryOuHe
kostoana 20 M 1 BeICOTE KOJbIa | M moTpebyeTcst Uit KPEIIeHHUs! IIaXThl KOO JOTOIHUTEIBHO OJHO KOJIBLIO.

Pacnionoxenue apmaTypbl B KeJe300€TOHHOM Kouibllie MokazaHo Ha puc. 10. Uo BeIcOTO OGETOHHOrO KOJbLIA
YCTaHABJIMBAIOT 5 KOJIEI] M3 apMarypsl ¢ paccrosaueM Mexay Humu 1(50 — 200 mm. BepTukanbHbIC CTEpKHH
apmarypsl pasmemarot depe3 250 mMm. CTEp>KHU CBSI3BIBAIOT MATKOM >KeJIe3HOM MPOBOJIOKOW, U COOpaHHBIN Kapkac
YCTaHaBJIMBAIOT B 3a30pE MEXK/Ty OnaryOKamH.
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Puc. 10. CtBoJ (kpemnieHue) n3 0€TOHHBIX KoJIell BIPUTHIK

HwmxHee 6eTOHHOE KOJBIIO JIydIlIe CIeNaTh ClIeTKa KOHUYECKUM (pacIIMpSIFONIMCS KHH3Y) M CO CKOILIEHHON BHYTPY
HWKHEN KPOMKOM, YCWJIEHHOM CTanbHOM MOJO-COH. IIpHM moJKambIBaHUM [1HA IIAXThl OIyCKAHUE KPEIJICHUS HIET B
9TOM ciydae Jierde ¥ HagoOHOCTh B CHELHAIbHOM pexylneM Oammake ornagaet. Korga npumMeHsoT OETOHHBIE KOJIbIA
3aBOJICKOTO M3TOTOBJIEHHUS, T 00JIETIEHHsI MPOXOIKH IIAXThl HUKHEE KOJIBIIO HAJ0 YCTAHOBHUTH Ha OallIMaK C PE3IOM.
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Puc. 11. BeroHHble KOJIbLA, COEANHsIEMbIE B 4YeTBePTH (a) U B pacTpyo (6)

[Ipu omycKHOM CrOCO0e BO3MOXKEH 32)KUM BEpXHEH 4acTH CTBOJIA KOJOLA OOPYLIMBIIMMCS TPYHTOM, TOT/IA Kak
HYDKHSISI MOXKET OECTIPEIIITCTBEHHO OITyCKaThCS.

B atoMm ciy4ae, eciu CTBOJ KOJIOLA BBIMOIHSIETCS U3 OETOHHBIX KOJIEL, B PE3yJIbTaTe OYepeIHON BhIEMKH I'PyHTa
MIPOM30HIET pa3pbiB 000JIOUKK MO CTHIKY MexAy kojbliamu. OTO aBapusi, U BecbMa cepbe3Has. [Ipy HAIMYMKM TaKo
OMACHOCTH KOJbIIa HYXHO 0053aTEIbHO COCIMHATH MEKIAY COOOW IO BBICOTE, YTO OJHOBPEMECHHO YCTpaHsICTe



BO3MOXXHOCTBH CABHUT'A KOJICIT 1O IIJIOCKUM TOpIIaM.
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Puc. 12. Coeqnaenne 0eTOHHBIX KOJIEI] CKOOAMH U 00 1TAMH

CoeanHeHnue KoJjell MPOU3BOIAT HaKJIaJAKaMH U3 MOJI0COBOU cTanu mupuHoit 40 — 60 MM U TommuHon .5 — 10 MM.
Haxmanku cKperuisitioT cko0aMu, COTHYTBIMH M3 CTaJBHOTO IPYTKa auameTrpoMm 16 MM, wiau Oonramu (puc. 12). s
9TOr0 B CTEHKax OCTOHHBIX KOJIEI] HY)XHO IPEIyCMOTPETh OTBEPCTHs IpHU OeTOHMpoBaHMM. KakIplil CTBIK KoJer
COCIHMHSAIOT B 3 — 4 MecTaX paBHOMEPHO TI0 OKPY>KHOCTH.

[Tomoe HamEeKHBIM SBISIETCS. CIIOCO0 COSAMHEHHS KOJIEII C TOMOIIBIO CTABHBIX CTEPXKHEH, 3a0€TOHUPOBAHHBIX B MIX
cteHkax. CTep>KHI UMEIOT Ha KOHIIaX KOJIbIIe0Opas3HbIe 3ariObl, Ky1a M BCTABIIIOT CKpeIUIsTIoue 60aTH (puc. 13).

ITo mepe HapammBaHUS KPEIUIEHHS IIBBI MEXIy OCTOHHBIMH KOJBIIAMHU TIIATEIBHO 3aIETBIBAIOT IIEMEHTHBIM
pactBopom 1:3.

CTBIKH MEXIy TOpPIAMH KOJIEIl B Ipeesax BOJONPHEMHOW YacTH XOPOIIO YIUIOTHUTH MPOCMOJIEHHONW MEHBKOBOM
BepeBkoi nuamerpoM 20 MM. DTO YIUIOTHEHHE YKIIabIBACTCS B CIICIIUANIBLHBIN KeJI0OOOK, OTPOPMOBAHHBIA B BEPXHEM
TOpLIE KOJbLA. YIFIOTHEHHE 32)KUMAETCs 110/1 AaBJIEHHNEM BEPXHHX KOJIEI U 00eCIeYrBaeT BHICOKYIO IUIOTHOCTh CTHIKA.

Pa3paboTKy MATKOTro IpyHTa Ha JHE MIaXThl BEAYT OT CepeauHbL. [Ipy IMIOTHOM TpyHTE CHavaia BHIOMPAIOT IPYHT
T10J] KOJIBIIOM BZIOJIb T10Ka, & KOT/Ia KpPEIJIeHHEe OCS/IET, TO BEIHUMAIOT cepeinHy. Eciu norpyskeHne GeTOHHBIX KOJel
OCTaHOBHTCS BCIIC/ICTBHE TPEHHs O TPYHT, HaJ0 Ha BEpXHEe KOJBIIO YCTAHOBUTH INIAT(OPMY C JONOJIHUTEIbHON
Harpy3Kou.
O

L]

N,

o,

=

-

v

L)

g
"
\.

LIS

e

Puc. 13. Coenunenune 6eTOHHBIX KOJIEI] CTEP:KHAMHU

YCTpoiCcTBO BOIOMPUEMHON YacTH OETOHHOTO KOJIO/IA B MPUHITUIIE aHAJIOTHYHO JEPEBIHHOMY. 37eCh TaKXkKe Ha/lo
CTpeMI/IT])CSI K TOMy, LlTO6]>I le/ITOK BOJbI LIS qepe3 JHO. KOFﬂa BOI[OHOCHbIﬁ IIJ1aCT COCTOUT U3 OYCHb prXJ'H)IX HOpOJJ,,
ITOJT HIDKHEE KOJIBIIO MTOJIBOJIAT ITOJT U3 TOJICTBIX IOCOK M MPABUIHBIN (DUIBTP HACKIIAIOT YK€ HA STOT IOJ,-

B ManoMOIIHBIX BOJOHOCHBIX CJOSX WHOT/IA YCTPAaWBAlOT TPUTOK BOJABI 4Yepe3 OOKOBBIC OTBEPCTHS, KOTOPBIC
BEITIOJIHAIOT TOPU3OHTAIBHBIMU, BOCXOISANIMMU WM V-00-pasHbeiMu (puc. 14). TlocnenHee ¢ BHENIHEH CTOPOHBI
3aCHINMAlOT MECKOM WJIM MEJKHM TPaBHEM, a C BHYTpEeHHEeH — Oosiee KPYIHBIM T'paBHUEM, YTO JOJDKHO MPEJOXPaHHUTh
KOJIOZEN OT 3aHoca meckoM. OIHAKO JIydIne BBITONHAIOT aTy (YHKIUIO CHeIHalbHbIC (QWIBTPHI, KOTOpHIE



YCTaHaBIMBAIOT HAa pPAacTBOPE B OOKOBBIE CTEHKH WIH XK€ (OPMYIOT Takwe (QMIBTPHl HEMOCPEICTBEHHO IIPH
HU3roToBIeHNH Kouell. Hambospiee pacnpocTpaHeHHe MOMYYMId GIIBTPEI U3 KPYITHOIIOPUCTOTO OETOHa, TO eCTh Oe-
ToHa 0e3 MeJKoro 3aroyiHuTels (1mecka). PasmMepbl BepeH rpaBusi 1 MIeOHs ISl KpYITHOIIOPUCTOro OeToHa NoAOUpatoT B
3aBHCHUMOCTH OT KPYITHOCTH 3€PEH IMeCKa BOJJOHOCHOTO cJiost B cooTHomennu 10: 1. KpynHeiil 3amonHuTe b 00BOIaKH-
BaIOT CMETAaH000Pa3HOoil CMEChIO IIEMEHTA C BOJOH, YKIIaIbIBAIOT B (OPMY U ClIerka TpaMOyIOT.
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Puc. 14. ®opmbI 0TBepCTHII BOAONPUEMHOI YaCTH KOJIOANA MPH 00KOBOM IPUTOKE BObI

Ha 1 gacts memenTa (o macce) 6epyT 6 "acteit rpaBus win mebrs npu B/ = 0,3 — 0,5.

BokoBbie GDUIBTPBI U3 KPYITHOMOPUCTOrO OETOHA CIEIaTh HECIOKHO, eciii OeTOHHBIE KOJbla camopeibHble. Jlis
3TOrO y HIDKHETO BOJOIPHEMHOTO KOJbIA MPH ero (GOPMHPOBAHUH JAETAIOT J1Ba IMosca BBICOTOH 15 — 20 cM He u3
MOHOJIUTHOTO O€TOHa, a M3 KpymnHomopucToro. Miu sxe npu ykiiazke 0eToHa B ONadyOKy 3aKjaJbIBalOT B IIaXMATHOM
MOPSIIKE 3apaHee W3rOTOBJICHHBIE M3 KPYIHOMOPHCTOro OETOHAa BCTaBKM B BHJE KHUpNu4ed. B OSTOHHBIX KOJbLIAX
3aBOJICKOTO M3TOTOBJIEHUS 1Sl PUIIBTPOB NPUAETCS IPOOUBATh OKHA B CTCHKAX.

Ecnu xpynHomopucras OeTOHHasi CMECh TOTOBHUTCS B OETOHOMEIIANIKe, CHAa4yajga MOAAIOT BOXY, 3aTE€M ITOJIOBUHY
Macchl MIeOHs M MOJIHYI0 Maccy ieMenTa. [locie aToro 10rpykaroT BTOPYIO HOJOBHHY 1IE€OHs. J[03UpOBKY MTPOU3BOAST
1o Macce. beroHomenanka rmpu 3ToM JI0JDKHA Bee BpeMsl Bpamarbesi. CMech IepeMelnBaoT B TedeHne 3 — 7 MUH 110
MIOJTHOTO OOBOJIAKMBAHUS OTJEIBHBIX 3€PEH 3allOJHHUTENSI LIEMEHTHBIM PAacTBOPOM, KOTOPBIH Ha IOBEPXHOCTH 3€pPEH
uMeeT cnabblii 0Toneck Bojbl ['0ToBas K ykinaake 6ETOHHAsS CMECh HOIYy4aeTCsl JKECTKOM U PACCHITIaTOM.
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Puc. 15. Kenezo0eToHHAasI IJIACTHHA
Wuorna KoJo1b! JeNaloT U3 OCTOHHBIX IJIACTUH. M3roTOBICHHE IIACTUH HAMHOIO MPOIIE, 4eM KoJjel, — ¢opma
JJIsI HUX O4YCIIb l'[pOCTaﬂ. HpﬂMOyFOJ’IbHI)Ie u KBaleaTHI)Ie KOJIOAUHBI 113 6eTOHHI)IX IIJIACTUH I10 BHeHJHeMy BHZ[y moxonasaT
Ha JIepeBSHHBIC CPYOOBBIC, TOJHKO BMECTO OpPEeBEH — OCTOHHBIC IUIACTUHBI. KOHIBI IUIACTHH ISl HAJACKHOTO

CONPSDKEHMS B YIJIax OT(OPMOBHIBAIOT B Jarry. PacronoxeHne apMaTypbl B IUIaCTHHE NOKa3aHo Ha puc. 15. [Inactuna
JIOJDKHA BOCIIPMHUMATh M3THOAIOIIYI0 HAarpy3Ky OT BO3MOXKHOI'O OOKOBOTO JaBJIEHHS I'PYyHTa, TO €CTh padOTaTh Kak
6anka. [TosToMy apMaTypy B IUIACTHHE HaJIO PACHOJIOKHUTH OJIMKE K IUIOCKOCTH, 0OpalieHHOl BHYTph Komoaua. s
YMEHBIICHNUS TPOHUIIAEMOCTH CTEHOK OETOHHOTO CTBOJIA IIACTHHBI CTABAT Ha PacTBOPE.

B cpaBHEHNH C KPYTIIBIM KOJOALIEM, IPU PAaBHOBEIIMKOHN IUIOIIAN CCUCHNH B CBETY, KBAAPATHBIIN Kosloel TpedyeT



JUlsi CTBOJIA Oostbliie Matepuana nmpumepHo Ha 13%. UToObl mpuOIM3UThH pacXxo MaTepuala K moTpeOHOMY pacxoay Juis
KPYTJIOTO KOJIOJNA, CEUYCHNE KOJONA U3 IIACTHH NMPUHUMAIOT HE KBaJPATHBIM, a IIECTH- WIX BOCBMUYTOJIBHBIM. Jljist
HIECTUTPAHHOTO KOJIOJIIA IO CPAaBHEHMIO C KPYIJIIBIM pPacxoj] Marepuaja YBEJIMYMBAeTCs TOJNbKO Ha 5%, a uis
BOCBMUTPAHHOTO — YK€ TOJIBKO Ha 2%. MOXHO COKOHOMUTH U 3TH 2%, C/eNaB IUIAaCTHHBI KOJBIEBBIMU. BrIcOTy 011-
HOW KOJIBLIEBOW IUIACTHHBI JienatoT paBHOU 18 cm, mmpuny — 10 — 15 cm. CpeaHioo [UIMHY KONBLIEBOM MIACTUHBI
OepyT Takoil, 4TOOBI B OJJHOM DSy YJIOXKHJIOCh, 6 — 8 IUIACTHH, COCTABJISIOIIMX IOJIHOE KOJbIo. O4eBUAHO, YTO
(bopma JiIs U3TOTOBIICHNUS KOJIBLEBBIX IIACTHH OYyJIET yXKe CIIOKHEe.

Ecnu ipu cTpouTesnbeTBE KOJI0A-Ha N3 OETOHHBIX IUIACTHH I10JIb30BaThCS CBAPKOM, TO KOHIIBI OCTOHHBIX IUIACTHH HE
Hazo (hopMOBaTH B JIaIly, @ BMECTO 3TOTO MPELYCMOTPETh CTAIBHBIE 3aKJIaJHbIC INIACTHHBI.

B 3akmroueHHO 3aMeTHM, YTO O€-TOIl TTO3BOJISIET CPABHUTEIBHO JIETKO MTPOU3BOANTD PEMOHT JIEPEBSHHBIX KOJIOJIIEB.
Cpy0, HaxomAmmiics B BOJOHOCHOM CJIO€, MOXKET OBITH pa300paH, €ClM 3TO BO3MOXKHO, W 3aMEHEH OETOHHBIMH
IUTACTHHAMH, a BEPXHSS 4acTh, HaJ YPOBHEM BO-| Ibl, yKpEIJICHA MOHOJHUTHBIM OETOHHMpOBaHHEM. [l 3Toro x
JEPEBSIHHBIM CTEHKaM TBO3ISIMH KPENUTCS apMaTypa, HalpHMep, B BUJE CETKH, U NMPOU3BOAMUTCS OETOHHPOBAHHE C
MOMOIIBIO CKOJIB3SIICH omanyOkd win 0e3 Hee, MO yKe HaOMBKOW pacTBopa, a He Oerona. B stom ciyuae
nonyqaloumﬁca IMOoCJIC TBEPACHHUA MaATCpHAas HOCHUT Ha3BaHUC apMOLEMEHTA. HpO'-IHOCTI) apMolLe-MEITa BbICOKA.
KcraTh, B Cy10CTpOEHUN apMOIIEMEHT MIPUMEHSIOT AJIsl CTPOUTENbCTBA KOPIIYCOB CYJIOB U Il PEMOHTA pa3pyIIeHHON
THACHHEM JAepeBsHHOI oOmmBKH. [Ipy peMOHTE OYEeHb T'HWIIBIX JIEPEBSHHBIX KOJIOALEB, KOTJAa €CTh OIAacHOCTh
pa3pyLIeHUs] KpeIIeHusl, KOJIOAEL] 3aChlNaioT IIeCKOM M 3aMEHY KPEeIUICHHs IPOW3BOJAT, KaK U HPH CTPOHUTENILCTBE
HOBOTO KOJIOZIA, N3BJIEKas! IIECOK, YTO, MOMSATHO, JIETUe.

KAMEHHBIE
N KUPIIMYHBIE KOJIOALIbI

Kouoamp! 13 ecTeCTBEHHOTO KaM-IIsl HIIM KUPIHYa JOJITOBEYHBI, HEMPOHUIIAEMBI JUIS TIOBEPXHOCTHBIX 3arpsA3HEHUH
B V/IOBJICTBOPSIIOT OCHOBHBIM TE€XHWYECKHM M CaHHUTApHBIM TpeOoBaHMsM. {11 KaMeHHOH (OyTOBO#) Kiaaku OOBIIHO
MIPUMEHSIOT TaKWEe €CTECTBEHHbIE KaMHM, KaK CJIAHIbI, IUIOTHBIE W3BECTHSIKU M TECUYAHWKH. Y 3THX KaMHEH OOBIYHO
HUMEIOTCS ¢ ABYX WM C HECKOJIBKUX CTOPOH IIJIOCKHE y4JacTKH (IIOCTENH), a €CIH MX IET, TO TaKHe INIOCKOCTH JIETKO
MIOTyYUTh P 00paboTKe.

Kononen MOXHO MOCTPOUTH M M3 KUPIH4YA, HO TOJIBKO M3 KpacHOro. CHIMKATHBIM KUPIWY IIPUMEHATh HENb3d, B
3eMJie OH OBICTPO pa3pylIaeTcs. A BOT KAKUM JIOJDKEH OBbITh KpacHbIH Kupnud? K coxkalieHuo, «XOpOLIni» KUpIHY, TO
€CTh TaKOﬁ, KOTOpblﬁ mpoaacTCsa KUPIMUYHBIMU 3aBOJaMH KaK KOHHHHHOHHLIﬁ, JJIg KOJIoAA, KaK nNpaBujio, HE TOAUTCA.
OueHp 4acTO M3TOTOBJIEHHBIH CKOPOCTHBIM METOJIOM COBPEMEHHBII KUPIIMY — He KUpIud, a codpanue TpeuuH. [lo-
BUAMMOMY, II0 3TOH NMpPHUYMHE B HEKOTOPHIX PYKOBOJCTBAX HOSBHIMCH KaTErOpHYECKHE yKa3aHUs O HEMpPUTOIHOCTH
KHpIIn4a JIst KoJtoieB. ABTop OepeT Ha ce0si cMeJIOCTh BCe )K€ PEKOMEHJI0BAaTh KMPIIMY, HO IPH YCIOBUH, YTO JUIS
KooAna Oyaer oToOpaH KUPIMHNY HEKOHIUIIMOHHEIA, epeXIKeHHbIH (IIyCTh Jake HECKOIBKO HETPaBIIBHON (OPMEI),
HO IUIOTHBIH 1 0€3 TpenyH.

Kamennsle 1 KUpIUYHBIE KOJOALBI CTPOAT, KAK MPABUIIO, KPYTJIbIMU C BHYTpeHHUM AuameTrpom 0,75 — 1 m. Ilpu
Takoi opMe KoJ0OAIa pacxo] MaTepuana HauMeHbIIMH. Kak U y Ipyrux KosoAues, npyu HeOOIbIIOoi rIyOrHe KilaaKa
MOJKET OBbITh BO3BEJEHA B TOTOBOM mIaxTte. ['my6oKkue KomoaIs! CTpOSIT OOBIYHBIM OITyCKHBIM CIIOCOOOM. B aToMm ciydae
TaKKe KJIaAKy HaJo BO3BOAWTH HAa OTMOPHOM OalllMake, AMaMeTp KOTOPOro JOJDKEH HEMHOTO BBICTYIATh 3a BHEIIHHH
JuaMmeTp Kiaaku. [lammak MINKIO caenarh U3 iepeBa WilH KeJle300€ToHa U CHaOIUTh €ro PexKyIIuM I0-KOM U3 CTaJIH.
TexHonorust CTPOUTEIHCTBA B MPIIILHIIE TaKas JKe, KaK H3 MOHOJIMTHOI'0.0€TOHA.

TonmumHy crornok kamMmeHHoro (0yTOBOTo) KoJoAUa NPUHUMAIOT PaBHOM 35 CM, KUPIIMYHOTO KOJO/ALA — HE MEHee
25 cm. Knanky BenyT Ha LieMEHTHOM pacTBope cocTtaBa 1 : 3 mwin 1 : 4 B 3aBUCUMOCTH OT Mapku 1ieMeHTa. C Lenbto
9KOHOMHUH LIEMEHTa MOKET OBITh NMPUMEHEH TaKke M IIEMEHTHO-M3BECTKOBBIH pacTBop 1:2:5 (mopmiaHaneMeHT —
H3BECTh — IIECOK).

ByToBBII KaMeHb [T KIIaJKH KOJOALA HAlI0 MOAOHpaTh O4YeHb TIiarenbHo. HeoOxommumo, 9ToObl psiibel ObUTH 11O
BO3MOXKHOCTH TOPH30HTAJILHBIMH, YTOOBI OTIEIbHBIE KaMHHM HE BBICTYNAJIM HU C BHYTPEHHEH, HUM C HapyKHOH
CTOpPOHBL. [IpOMEXyTKH MEXIy KaMHSIMH CIEAyeT JAenaTh Kak MOXKHO TOHbIIE. [Ipn 3TOM [MOIKHA COOMIONATHCS
TepeBs3Ka IIBOB, 2 KAMHH JIOJDKHBI OBITH 00OPAIIeHBI K IIEHTPY KOJOIA Y3KOH CTOPOHOH (TBIYKOM), YTOOBI TPYHTOM HX
HE BBIAABWIIO BHYTPb. KpyIHBIE U MEIKHE KaMIIH Maa0 Pa3feiIuTh U KJIACTh UX OTACIBHBIMU CIOSIMH — PSII KPYITHBIX,
P METIKUX.

KameHHBII KOJIoJell JKeJIaTeNbHO OLITYKaTypHTh. BHYTpHM — LieMEHTHBIM pacTtBopoM 1 : 2, cHapyxu — Oosee
OeaHbIM pacTBOpoM. EciM LIEMEHT NpPUXOIUTCS DKOHOMHTBH, CHapy>KH BMECTO PacTBOpa KJIaJKy MOXKHO HPOCTO
o0Ma3aTh XUPHOH TIIMHON. 3arjakKMBaHUe KOJIO/IA CHAPYKH [IEMEHTHBIM PacTBOPOM WIIM IJIMHOH JeaeTcs ¢ LeNbIo
YMEHBILIEHHUS TPEHUSI [IPU €r0 OIyCKaHUH.

Knanky komoauna 3 Kupnu4a BeAyT THIYKOM — KUPIHWYM YKJIAIBIBAIOT IUIAIMs BeepoM (Ho paamycam). [lepBbiid
pAO Kupnmda KIaayT Ha CIOW pacTBOpa, Pa3OCTIAHHBIM Ha BEpXHEH IUIOCKOCTH OamMaka. Bo Bpems Kiaakw mamo
MIOCTOSTHHO CJIEANTH, YTOOBI BBl OBUIM THIATENBHO 3alOIHEHBI pacTBOpoM. CIEayIomuil psil KJIaayT TaKKe THIYKOM,
HO CMELIAIOT KUPIHUYH TI0 OKPY>KHOCTH C LENBIO NMEPEBI3KH, YTOOBI BEPTHKAIBHBIC BBl HE OKA3aINCh B OJHOH ILIO-
ckoctu. Ilo BHeIIHEH cTOpOHE KOJOALA LIBEI NPH TaKoH KIaiKe IOJIy4aloTcss OYeHb IMMPOKUMH, X 3a0HBaIOT
KUPIUYHBIM IIeOHEM M 3aMa3bIBalOT pacTBopoM. Hamo Takxe crapaTbes, YTOOBI 3a CTEHKHM KOJOALIA HE IMajanu



KHUPIINYH U eOeHb, TaK KaK OHU OyAyT CHIBHO MEIIATh OIyCKaHUIO KOJIOALA.
Jlnst mpaBUIIBHOTO BBIBEICHHSI CTEHOK KAMEHHBIX M KMPIUYHBIX KOJOALEB NPUMEHSIOT Ma0I0H, a BEPTUKAILHOCTh
KOHTPOJIUPYIOT OTBECOM.
!
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Puc. 16. ApmupoBaHue KUPNUYHBIX U KAMEHHBIX KOJIOJALEB AHKEPHbIMHU TATAMU

Kamennast  xuprudHas Kjagka XOpOoIIo COMPOTHBISETCS CKATHIO U IUIOX0 pacTshkeHuro. [loaToMy B Tex cimydasx,
KOT'JIa BCTPEYal0TCsl HEYCTOHYMBEIE, 00BATMBAIOLIHECS TOPOBI, @ KOJIOALI CTPOUTCS OIYCKHBIM CIIOCOOOM, KpETICHHE
IaXTHl HEOOXOIMMO TPENOXPaHUTh OT pa3psiBa. llociemHuit MOXKET MPOM30MTH, KOTAAa BEPXHSAA YacTh KPEIUICHHS
3aKaTa OOBaJMBIIUMCS TPYHTOM, & HIDKHSIS — CBOOOJHA. YCTPaHSAIOT 3Ty OMACHOCTh apMHUPOBAHHEM KIIAJKH
CTaJIbHBIMHU aHKEPHBIMU TAraMu (puc. 16). XKenarenbsHo aHKeps! cenaTh U3 apMaTypHOH CTa-TH-«IepuoaAndKkm». Eciu
ee HeT, aHKePbl MOKHO BBIMOJIHUTH U3 KPYTJION TJIaJKOW WM MOJIOCOBON cTalu. KOHIIBI aHKEPHBIX TAT HAJ0 XOPOIIO
3aKpeNnUTh B KIAJKE — UX CJIENYET 3arHyTh WM MPUBAPUTH K HUM 3alleTibl.

Inowaas monepeyHoro ceyeHWsi aHKEPHBIX TAr M UX YHUCIO JIETKO ONpelNenuTh pacueTroMm. Ui TeX, KoMy
MPOU3BECTH TAKOW pacyeT TPYAHO, IOCOBETYEM MPOCTO MOCTaBUTh 4 — 8 aHKepHBIX TAT auameTpoMm 20 — 30 MM u
PaBHOMEPHO paclpeneianTh UX M0 OKPYKHOCTH KOJIOALA. AHKEPHBIE TATU A0 NPOMYCTUTh IO BCEH BBICOTE KOJIOALA U
cenaTh Pa3HBIMHU IO JITUHE, YTOOBI MX 3allelbl YCTAHOBUIINCH Ha PAa3HBIX YPOBHSX.

Jist TOTO 9TOOBI B KOJIOIEI] MOKHO OBLIIO 3aJIe3Th, B €r0 CTEHKH B MPOIecce KIaIKN 3a1eBIBAIOT CTATBHBIC CKOOBI.

BononpremHas 9acTe KaMEHHBIX W KHPIWYHBIX KOJIOIIEB — TPAAWIIMOHHAS U INAXTHBIX KoioauneB. CTpOWUTH
KaMEHHBbIE W KHUPIHUYHBIE KOJIOJAIBI JIydIle HECOBEPIICHHBIMU, TO €CTh C IMPUTOKOM BOJBI Yepe3 JHO M C OOBIYHBIM
rpaBUAHBIM QUIBTPOM. B pazKImkKemHBIX BOJOHOCHBIX CIOSX M3 MEJKOTO IEeCKa YCTPauBarOT CHavyajla JOUIAThIA IO
O/l CTEHKaMH KOJIOIIa, Ha KOTOPBIA HACKINAIOT 3aTeM rpaBUiHBIN GuibTp. [Ipu xkenanuy uMeTh MPUTOK BOZBI C OOKOB
KOJIOJIA B, KJIAJKE OCTABJISIOT OTBEPCTHUS B BHJIEC TIPOMEKYTKOB MEXY ABYMsI COCETHUMHU KaMHSIMHU WM KUPIHYaAMHU.
Takue oTBEpPCTUS NENAIOT B BOJIONPUEMHOM YacT Ha BbicoTe 1| — 1,5 M. YUT0OBI poHCXOASIee IPU 3TOM CHIDKCHUE
MPOYHOCTU KJIAJKa HE JIOCTHUIVIO OMACHOIO MpOJAENa,>TH OTBEPCTUSl HENb3sl pa3MmellaTh Apyr Haa apyroM. Korma
BOJIOHOCHBIH CIIOW TPEACTABIACT COOON MENKHIA MECOK-IUIBIBYH, B OOKOBBIC OTBEPCTHUS MPHUICTCSI YCTAHOBUTH (DIUTBT-
PBL, HarpuMep, U3 KPYITHOMIOPHCTOTO OETOHA, KOTOPHIE yKe OBLIN OMHMCAHBI B paszelie «beTOHHBIE KOJIOIIBD.

BonomnpreMHy0 9acTh KHPIAYHOTO KOJOIIA MMAg0 OINTYKATYpUTh M3HYTPH IEMEHTHBIM pacTBopoM | : 2. DT0
MPEAOXPAHUT KUPIHUY OT PA3PYLIEHUS U BBIKPALLMBAHUS 11O BO3AEHCTBUEM BOJBI.

Wrak, BB pemImiInch CTPOUTH NIAXTHBIN Koozaen. Toraa 3a paboty... UenoBeka, BiepBble MPUCTYHAIONIETO K PHITHIO
KOJIOAIA, TIOAYaC CMYIIAET OJHO 0OCTOSTENHCTBO: HEOOXOAMMOCTh KOTIAThCS B y3KOM IIaxTe Ha Tayomne 15 — 20 M. B
00IIEeM-TO 3TO €CTECTBEHHO, OOJBIIMHCTBRY JIFOJEH CBOIICTBEHHA OOSI3HH 3aMKHYTOTO IIPOCTPAHCTBA, M aBTOP BCE ITO
ucnbITan Ha cebe. OTHAKO, HAUYUHAS TPOXOAUTH IIAXTY C TOBEPXHOCTH 3eMJTH, OBICTPO MPHUBBIKACIIL K CHCIADUISCKAM
yCIOBUSIM DPa0OThI, TeM OoJiee €ClIM KpPEIUICHHE MIaxXThl MPOYHOE U .MOJABEMHOEC YCTPOMCTBO mMajexHoe. Torma
NePBOHAYAIILHBIC CTPAXU CTAHOBATCS MJUTIO30PHBIMHU, a paboTa MO PHITHIO KOJIOJIA OKa3bIBACTCS pabOTON Mme XyxKe
moboi apyroi. [Ipuaem co BpeMeHeM JieaeTcs BCe HHTEPECHEH, MOSBISCTCS CIIOPTHBHEIN a3apT. A MOTOMY — MPOYb
BCE COMHCHHS U cMelIee 3a paboTy!

YCTPOMCTBO TPYBUATOI'O KOJIOALIA

YerpoiictBo TpyOUaTOro Kojoma paccMOTPUM Ha MPHUMEPE CPABHHUTENIBFHO CIIOXKHOTO KOJOALA, THIIMYHOTO JUIS
ceBepHOW 9acTH MOCKOBCKOW 00JIaCTH, 10 CYIIECTBYIOT MHOTOMETPOBBIE HO TONIIMHE Ba-JIyNHO-TAJICYHHUKOBBIC
oTIOXeHHs. KaMHU 3THX OTI0KEHHH, TNIOTHO «YMaKOBAaHHBIE» KPETIKUM CYTJIMHKOM, TPEJCTABIAIOT HCKIIOUYUTEIbHYIO
TPYIHOCTh Ul NMPOXOJKH CKBaKHHBI CaMOJEIbHBIM HHCTPYMEHTOM M C IOMOIIBIO CaMOJEIBHOIO O0OPYHOBAHUSL.



[Ipruem ckBaxuHy mnpuxomurcs Oyputh Ha Tiayomrny 20 — 50 m. Ho Bce 3T TPYOHOCTH NPEOJOTHMEI, ¥ B
[TonMOCKOBBE TOCTPOEH «CaMOCTPOEM» M ACUCTBYET HE OIUH TPyOUaTHIi KOJIOAETI.

CKBaXUHY JIs1 TAKOTO TPpyO4aToro kojoua (puc, 17) craparoTcs cHavasia CeinaTh BO3SMOXKHO OOJIBIIETO JHaMETpa,
00b14HO 300 — 350 Mm. [TockosibKy KaMHH JIeKaT CBEPXY, HOJ JBYXMETPOBBIM CJIOEM TJIMHBI, YEPE3 TaKYIO CKBAKUHY
MHOT/Ia Jierde MOAHSATh KaMEHb Ha MOBEPXHOCTh, HEXENU ApoOHTh ero B 3aboe. OOcaqHyro TpyOy Ajst 3TOW NepBOM
CKB&)XUHBI JETAI0T M3 KaKOro-iu0O0 IOAPYYHOro MaTepHana, JaXe W3 JOCOK WM W3 KpoBedbHOW >xectu. Ilocie
TIPOXOJIKH Ba-JIlyHHO-TaJICYHHKOBBIX OTJIOKEHUI CKBR)KWHY HaYMHAIOT OypHUTH 110/1 OCHOBHYIO 00CaHyIO TpyOy.

O6canHy10 TpyOy HH)KHUM KOHIIOM OITYCKAIOT JI0 BEpXHEH 4acTH BOJOHOCHOTO CJIOSL, & HIDKE ITOMEILAIOT elle- OJHY
TpyOy — HUIBTP ¢ OTCTOWHUKOM.

B 3aBucuMocTH OT TiTyOMHBI 3ajieTaHHsl BOJOHOCHOTO CJIOSl, €TO CTPOSHMS M XapakTepa BBIMEISKAIINX MOPOJ
TpyOUaTHIil KOJOJEI MOXKET OTIMYAThCSA OT MPHUBEICHHOTO HA pHC. 17 yCTpOCTBOM BOIONPUEMHON: YacTH, a TaKkKe
HMMETh TOIBKO OIHY 00casHyI0 TpyOy.

Puc. 17. YerpoiicTBo Tpy0YaToro konoaua npu
00J1b1IOM KOJIMYecTBe BAJIYHOB: 1 —
BCIOMoOraTeJbHasi 06cagHas Tpy06a; 2 — OCHOBHasl
o6cagnasi Tpyoa; 3 — mydra; 4 — caabHUK; 5 —
ceTKa; 6 — oTcToliHNK; 7 — npodka
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B KOHCTPYKLMIO HEKOTOPHIX TPyOUYaTHIX KOJIOJIEB BXOIAT TAKXKE JAETAIM JUIS IIOAKIIOUSHHS BOJIOINOIBEMHBIX
HacoCOB.

TpyOUathrii KOJMOJEN, €CIH OI MPaBHIFHO TOCTPOCH M TPAMOTHO OOCITY)XHBaeTCs, OOECIIEYHT BOAOCHAOKEHUE
NpUyCcageOHOr0 y4YacTKa He XyXKe IIaXTHOTO M He YCTYIHT eMy B JNOJNTOBeYHOCTH. K TOMy e oI COBEpLICHHO HO
NIPOITYCKAaeT MOBEPXHOCTHBIE 3arpsi3HEHUS NPU YCIOBHM, YTO CTBIKM 00cCa;mol TpyOBl IUIOTHBIE M BOJAa B HEM HO
3aCTanBaCTCs M3-3a MAJIOT0 00BbEMa BOJOIPHEMHOMN YacTH. DTOMY CIIOCOOCTBYET TAKKe M TO, YTO B HETO HE OIyCKAaIOT
oOBIYHOE BeApo, a BONy TMOAHMMAIOT HacocoM. Mcmone3ys mpocTeiiniee OypmisHOe 00OpYyIOBaHME TIPU
ONaroNpUsTHBIX TEOJIOTHUECKHX YCIOBHUSX, TPYOUaThI KOJIOJEI 4acTO MOXKHO MOCTPOUTH ObicTpee (Bcero 3a 2 — 3
JHS W JaXe 32 HECKOJBKO 4acoB) M Ha OOJBIIYIO TNIyOHMHY, YeM IIaxXTHhIA. Ero cpaBHUTEIBHO JIETKO MOCTPOUTH,
cKaxxeM, riyonHou 25 — 30 M, 50 M u Oonee. Ho Bce 3TO TOJIBKO B TOM cilydae, KOTJa MOopoAbl, KOTOpPbIE Hal0 MPONTH
CKBa)KHMHOM, IMEIOT, KaK T'OBOPSIT, XOPOIIYIO OypHUMOCTb.

lopHBIX TOpOJ, clararoUMX 3eMHYIO KOpY, BEIIMKOE MHOXKECTBO, HO ISl Ipolecca OypeHHs BaXKHa HE HX
CTPYKTYpa, a TaKue XapaKTEPUCTHUKH, KaK IUIOTHOCTb, TBEPIOCTb, YCTOMYMBOCTB. VICX0Msl M3 3TOro BCe MOPOABI 110
OypHMOCTH MOXKHO pa3OUTh YCIIOBHO Ha TPH IPYIIIBL IUIACTHYHBIE, CIOCOOHBIE Pe3aThCsl U JaBaTh CTPYXKKY; TBEPIBIE,
KOTOpbIE MOTYT TOJBKO IPOOHThCS M PACKAJBIBATBHCS; CHIYYe-IUIBIBYYHE, OTJIMYAIOLIMECS HEyCTOHYHBOCTEIO,



CIOCOOHOCTBIO OTIOJI3aTh, OCBHINATHCS M 3aIllONHATH MPOOYPEHHYIO B HUX CKBaxuHY. IIpaktrka OypeHms BwIpaboTaia
COOTBETCTBEHHO U TPHU TUIA Pabodnx OypOBBIX HHCTPYMEHTOB.

[TosToMy, mpekae 4yeM HayaTbh CTPOMTEIBCTBO TPyOUaTOro KoJIo[ua, Hago coOpaTh IaMBO3MOXKIIO IOJIHbBIE
CBEJICHUS O XapaKTepe TOPHBIX IMOPOJA, KOTOpbI€ IPHIETCS MPOWTH, YTOOBI JOCTHYb BOAOHOCHBIA TOPH3OHT.
3HAYUTEIBLHO YCIOXKHAKT ACJIO TBEPAbIC KaMCHHBIC CJIOW WJIKM BAJIyHHO-TAJICUYHUKOBBLIC OTJIOKCHU, OCOGGHHO Korja
OHM 3ajeraror Ha riryonne 10 M u Gosee. ITH NOPOABI NPENCTABIAIOT IPO3HOE NPEMIATCTBHE, IPOUTH MX C TIOMOILBIO
CaMOJICJIFHOTO WHCTPYMEHTa HCKJIIOUUTENBHO TpyAHO. M 1yt TOoro dToOBI NPOOUTHCS Yepe3 Takhue HOpOJBI,
noHa1o0sTest Oonee cepbe3Hoe 00opynoBaHue U HHCTPYMeHT. CoBeTyeM cHavajla MpOYMTaTh BCE, YTO HAIMCAHO 3]1eCh
0 TpyOYaThIX KOJOALAX, a IOTOM ELIe pa3 XOPOMICNbKO B3BECHTH, CTOHMT JH «TOPOAMTH» Takoe 00OpyIOBaHHE U
MPOOMBATHCS CKBAKWHOU Uepe3 KaMeHHBIH mosic. He nerde au mocTpOUTh MIAXTHEIA KOJIOAEI?

ABUCCHHCKHM TPYBYATBIN KOJIOJEIL

Korma TBepaple (kKamMeHHBIE) HOPOABI OTCYTCTBYIOT WM BCTPEYAIOTCA B HEOOJBIIOM KOJHYECTBE MECTAMH,
JIOKaJIBbHO, & BOJOHOCHBIN IUIACT COCTOUT M3 PBIXJIBIX 3€PHUCTBIX MOPOJ (IIECOK CPEeIHel KPYIMHOCTH, CMECh MecKa ¢

rajbKOi) U HAXOAUTCs Ma IyOuHe He Oojyiee 7 M, MPOIIEC BCETO CICNaTh TaK HA3BIBACMbIN aOUCCHHCKUI TPyOYaThIi
3a0MBHOM KOJIO/IEL.
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Puc. 19. YcranoBka aOHMCCHHCKOI0 Ko0JIoAma 0e3
TpeHoru: 1 — xomyT; 2 — 6J10K; 3 — BepeBKa; 4 —
0aba; S — non0abok; 6 — Tpyda; 7 — ceruarblil
buasTp

Puc. 18. Aduccunckuii Kojoaen

OuyeHb MHTEpECHBbIE CBeNEHUS 00 STOM KOJIOAIE MOKHO MOYEPHHYTh B CTapod JuTepaType. BOT Bhiaepkka u3
pa6ots! K. M. Macnsunuko-Ba «O 3emisiHOM OypaBe, Kak CpeJCTBE OTHICKaHUsI MECT JJIsl KOJIOJIEB, M 00 aOMCCHHCKOM
KOJIONIE»: «AOMCCHHCKUI (MITH TOPTOHOB-CKHUIT) KOJIOAEL, 3TOT OTIMYHBINA CHAPS, TOYEMY-TO, K COKaJICHUIO, 3a0bIT B
MIPaKTHKE W B CHENUAIBHON mevaTH. AOMCCHHCKHME KOJIOJIbI Hajeladd BHAdaJle CBOETO IOSIBJICHUS HEMAJIO IIyMy B
EBporie nocie aHrIMACKON IKCHeIUINU B AOUCCHHUH, TJIE COCITY)KUIIM XOPOIIYIO CITyKOY MPH OTHICKAHUU BOJBI. DTOT
IIyM JOIIeNl W JO HAC, M KOJOALBI MOSBHIMCh B HAIIMX CKIaJaX, HO BCKOpe ObuTM 3a0bIThl. ['NaBHas macth
aOMCCUHCKOTO KOJOAIa — HAKOHEYHHWK W3 TPyOBl BHYTpeHHUM numamerpoMm 1 1/4, 1 1/2 m 2 mioiima U cocTOWT U3
COOTBETCTBEHHO MPOIBIPSBICHHON Ta30BOil TpyOKH Bpone (uiibTpa W CHa0KEHHOTO Ha KOHIE KONBEBHIHBIM YTOJ-
IICHNEM, a BHYTPH — KJIallaHOM B BHJe Imapuka (puc. 18). Crnemyromas IpuHaUIeKHOCTh — KOTep (JIETKUH KeIe3HbINA
TPEHOXXHHUK) U 0aba. Koraa sxkenaroT noiyuuTh BOAy B JAHHOM MECTE, YCTAHABIMBAIOT TPEHOKHHUK, HABUHYMBAIOT Ha-



KOHEYHHK Ha ra3oByl0 TpyOy, Ha KOTOPYIO HaJeBaloT 0ady, u 0aboi 3aKoja4yuBarOT TPyOy B 3eMilt0. .AOHUCCHHCKHI
Koozen ucmbIThiBasics B 1869 1. Bo3ne Llapckoro Cenma B HECKONBKHX MecTax M ¢ OompHIM ycrexoMm. Mecra
1/1361/1pan1/101> Ka)KJIl)Il‘/II pa3 Wi Ha OCHOBAHUH OIILITOB MECTHBIX )KHTeJ'Ieﬂ, WJIA 110 O6LHI/IM TUAPOTCXHUYCCKUM coo6pa—
JKCHUAM.

Hecmorpss Ha TO uro reosormyeckue ycnous llapckoro Cena o4eHb HEOJIArONpPHSATHBI JUIS TakKoro poja
WCIIBITAaHUH, TaK KaK TaM CJIOM HM3BECTHSIKOBOI'O KaMHS 3aJleratoT OJM3KO OT IMOBEPXHOCTH 3€MJIM, NPH IOMOIIN
aOMCCHHCKOT0 KOJIOZNA YNAIOCh IOJYYHTHh CBEXYIO M XOJOIHYIO BOIy B IBYX MECTax W3 ISTH. B Tpex mecrax
3ajeralomuii OJM3KO CIIOM M3BECTHsSKAa 3acTaBisl IMPEKpaliaTh padOTy B cCaMOM Haualjle, IpUYeM BOWTBIA KOHEll
a0MCCHHCKOTO KOJIOIA JIETKO BBIKOJAYMBAJICSA M 3aTeM BeCh NMPUOOP MEPEHOCHIICS Ha Jpyroe Mecro. B npyrux nByx
MeCTax HalJeHBI OBUTH IydInue ycloBus, Tak, B OMHOM IepBoe KOJeHO ObII0 BKOMOYeHO B 10 MuHYyT Ha ToyomHy 10
(¢yTOB M BOJNA MMOKa3anach B TpPyOKe ¢ ypoBHeM B 3 ¢yTa... Ha xoHern TpyOku ObUT HaBMHYEH HACOC, KOTOPBIA JaBail
CHaJasa TPSA3HYIO BOAY, a 3aTeM, IpUMepHO depe3 1/2 "aca, TOBONBHO YUCTYIO, B KOJHYECTBE | Benpo B MUHYTY. B
MIOCIIETHEM M3 BBIOPAHHBIX JUISl ONBITA IIYHKTOB OBUTH JOCTUTHYTHI HaHOOJIee HHTEPECHBIE Pe3YJIbTaThl. XOTS BEPXHHUE
CJIOM MMOYBbI OKa3aJIMCh MCPCIOJIHCHHBIMU KPYIIHBIMU KaMHSIMH U C HpOCﬂOﬁKaMI/I u3 erl’lKOﬁ TJIMHBI, TCM HC MCHCC
JIOCTOMHCTBO aOMCCHHCKOTO KOJIOJIIA BBIKa3ajaoch B 3HaUMTeNbHOM cTenenn! Uepes 20 MunyT na riryoune 2 caxenu [ 1
caxkxeHb — 2,1333 M] koJ0/e11 ObLT YCTAHOBJICH U JaBajl BOIy B KomuuecTBe 11/2 Beapa B MUHYTY, KOTOpas CAealach
yepe3 1/4 yaca CBETII0I0, TOJHOIO st MUThsL. CHATHE AOMCCHHCKOTO KOJIOALA B 3TOM IIOCJIEJHEM Cllydae MoTpedoBaio
elle MeHbIIEe BPEMEHH, YEM €TI0 YCTaHOBKay.

B oT0l BBLEEpXKKE OYEHb OOpPAa3HO M SIPKO, XXMBBIM PYCCKHM SI3IKOM OITMCAHBI IPOCTOTAa M JOCTOMHCTBA
aOMCCHHCKOTO KOJIOALA, B YaCTHOCTH, OTMEYEHa OBICTPOTa YCTAHOBKM ero M cHATHs. IlocienHee ompemenser ero
LEHHOCTh JJII BPEMEHHOTO BOJOCHA0KEHHS B MOJIEBBIX yCIoBUsAX. OIHAKO B MEPBO3IAHHOM BHJIE aOMCCHHCKHUIA KOJIO-
JIeT] IMeeT HEKOTOpBIE HETOCTATKU: MPUMHUTHBHEIN (QHUIBTP — MpocTo nepdopupoBaHHas TpyOKa (TO ecTh TpyOKa ¢
MEJIKMMH OTBEPCTHAMH); HaHOObIIas rIyOHHa mogbemMa Boasl Bcero — 7 M. [locnenHee 0OBsACHAETCS KOHCTPYKIHMEH
BCACBIBAIOLIEr0 Hacoca, NOAHUMAIOLIETO BOAY TOJBKO B Pe3yjbTaTe pa3psDKeHHs, CO34aBaeMoro B TpyOe, a OHO, Kak
H3BECTHO, HE MOXKET TEOPETUYECKHU MOAHATH CTOIO BoAb! Bhie 10 M. BoT mpakTHdecku 1 nosrygaercs — 7 M.

B Hacrosiiee BpeMsi 3TOT KOJIOJIEL] U3BECTEH, TT0XKAIYH, TOJIBKO CIIEIHaINCTaM.

[Tpn >xenaHMM aOMCCHHCKUE KOJIOJEL HETPYAHO CHeNaTh C CeTYaTbiM (UIBTPOM. YCTPOMCTBO M TEXHOJOTHUS
HU3TrOTOBJICHUA TaKUX (bI/lJ'lepOB MPpUBEACHBI HWXXC B pasjaeciiax ((BO}IOHpI/leMHaﬂ 4acThb pr6an1>1x KOoJoAUEB» H
«BoponpueMHrKN U3 TPyOUaTHIX KOJIOALEBY.

[Moxpem Boapl ¢ riyOMHBI Oosiee 7 M MOXKET OBITH OCYIIECTBIIEH C ITOMOIIBIO MOTPY>KHOTO Hacoca WX 3piudTa,
OIMCAaHHBIX B pa3nele «BoJonpueMHIKY U3 TPyOUaThIX KOJIOIIEB.

B xypnaie «Jlecoe xo3siictBoy» (1959, Ae 4) C. N. AynauKOBEIM NPUBEICHO OMHMCAHIE YIPOIIEHHON TEXHOIOTHI
3a0MBKH aOMCCUHCKOTO Kooana. J{ist 3Toro Ha BEIOPAaHHOM MECTe IS KOJIOAIa poroT maxTty pasMepamu 0,8x0,8x1 .
3areMm, MpUCOEIUHNUB K QUIBTPY TPYOy, Ha Hee cBOOOHO HajeBatoT 0ady maccoi 25 — 30 kr. Ha paccrosinuu 1 M ot
¢unpTpa Ha TPyOE YKPEIUIAIOT O0NTaMU CTAIBHOW XOMYT — IOA-0a00K, COCTOSIIMI U3 ABYX IOJIOBHH, a BBIIIE €r0 Ha
1 — 1,5 M ycTaHaBIUBAIOT BTOPOH XOMYT C AByMsA O61okamu (puc. 19).

[TocTaBuB B IIEHTpE MIAXTHI MOJArOTOBJICHHYIO /st 320UBKU TPyOy, IIaXTy 3alOJHSIIOT TPYHTOM M YTPaMOOBBIBAIOT
ero. ITocne sToro 3abuBaroT abUCCHHCKUI KoJozel, noaHuMas 06a0y 3a BepeBkH. Ilanas, 6aba ynapsier o HHKHEMY
XOMYTY | 3ariyousier TpyOy. [1o mepe 3arnmyOnenunst kosoana noadadok U XoMyT ¢ OJ0KaMH NEpEeBUratoT BBEPX MO
TpyOe. 3arnmyOuB nepByio TpyOy, HABUHYMBAIOT CIEAYIONIYIO U T. 1. B mporecce 3a0uMBKHM MpoBEpSIIOT, HE MOSBIIIACE JIN
Boza B TpyOe. [yt aTOro B TpyOy OIyCKalOT Ha HIIType HEOOJBLION JUIMHBI OTPE30K TOIKOW TPYOKH, KOTOPBIA IpH
COINPUKOCIIOBEHHH C BOJIOW M3J1aeT XapaKTEepHBIN XJonok. TakuM obpasom, Texnonorus C. . [lyHnu-koBa O3BOJSIET
000HTHCH Oe3 KoTIpa.

3a0uBKy TpyO IPOU3BOIAT 10 TEX TOP, TTOKA (PHUIBTP €€ TMOTrPy-3UTCs B BOJOHOCHEIHN CIIOH M YPOBEHB BOIBI B TPyOe
He Oyzer ctosTh Ha 0,5 — 1 M BeIIIe BepxHero kpas ¢puibtpa. [locne 3Toro 3a0uUBKY TpyO MpEeKpaniaroT U OTKAYUBAIOT
BOJY 10 IIOJIHOTO €€ OCBETIICHHS.

Jnst mogbeMa BoAbl U3 aOMCCHHCKOTO KOJIOALIA HA BBICOTY O 7 M TOITCS PyYHBbIE TOPLIHEBBIE HACOCHI, HAIPUMED
BK®-4, HP-3, KP-o0, KP-4, «/lon», HK-10, «Ypam», «Ilotok». PyuHOli Hacoc IUIOTHO 3aKpeIUIAIOT Ha pe3rde Wi Ha
(hraHIIaX HEMOCPEACTBEHHO Ha 00CaHOM TpyOe KOJIOIIIA.

PYYHOE
YAAPHO-BPAIIATEJIBHOE BYPEHUE CKBAKUH

PyuyHoe OypeHne CKBa)XMH Ha BOJY KaK IPOMBIIIICHHBIH CI0cO0 MPUMEHSIIOCH ellie CPaBHUTEIbHO HenaBHo. [la u
TEelepb OHO BO3MOX-HO B T€X MECTaX, KyJa TPYJHO JOCTaBUTh OypOBYIO TEXHHKY. PydHBIM ymapHO-BpaliaTeIbHBIM
OypeHHeM, UCTIONB3Ys TOJIKO MYCKYJIbHYIO CHITY YeJIOBeKa, IIPOXOAAT CKBaXXUHBI HANOOIbIINM AuamerpoM 200 — 250
MM " TiyOnHOH 1o 70 M, a B oTAenbHBIX ciydasx — U 10 100 m. IIpoxoaky CKBaXHMHBI YAapHO-BpallaTeIbHBIM
OypeHreM BemyT BpaIIEHHEM pa3lNYHbIX OypoB, a B TBEPABIX M CHITydYe-IUIBIBYYMX IOpOJax — JIOJOJIECHHEM
CTELUaIbHBIMU JI0JIOTAMH M CTakaHaMH. OTH OypOBbIE MHCTPYMEHTHI IMOJCOECIUHSIOT K CTEPKHAM — OypOBBIM
LITaHraM, KOTOPbIE COOTBETCTBEHHO BPAIIAIOT PyKaMH WM TIONIEPEMEHHO MOJHUMAIOT M cOpackiBaioT B 3a00i. OTciona
1 Ha3BaHME C1I0co0a MPOXOJKH «PYIHOE yIapHO-BpALIATEILHOE OypeHHe).
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Puc. 20. Jlo:kkoBble Oypbl: 2 — ¢ KOBIIEOOPA3HbIM pe31oM; 6 — ¢ OTTHOAMU U CBEPJIOM

JI1 TpOXOAKY ITACTUYHBIX TOPOA (TJIMHBI M CMECH TJIMH C IECKaMH) HanOoJiee MPUCIIOCOOICHHBIM HHCTPYMEHTOM
SABIISIOTCS JIOKKOBBIE OYpHI (JIOKKH). JI0’KKa — 3TO MONyIMIHHAP, CBEPHYTHIA U3 INCTOBOM ctanu, Hanpumep Cr. 3, ¢
JIEBOW OTOTHYTOH pPEXyIIed KpPOMKOH (eciaum cMOTpeTh cBepxy). [lopoma B MOIOCTH MOMYILMIMHIAPA YICPKUBACTCS
CIKAaTUCM U MPUITUIIAHUEM,- TTIO3TOMY IMPOAOJIbHAsA HICIIb MCKIAY KPOMKaMU IJIsA 60.]'166 ChIIIYYHX NOPOJ HOJIKHA 6I)ITI)
Oonee y3koil. Jloxkka 3a0HpacT MOPOAY BEPTH PEajbHON W HMKHEH PEXKYIIUMH KpOMKaMu. HUKHIOI 9acTh JIOKKH
yCTpauBaroT Mo-pazHoMy. J[Jisi caMOAEeIbHOIO UCIOJIHEHUT HauboJiee JOCTYIHBI cenyromue BapuanTsl (puc. 20): Hu3
JIOXKKH BBIITOJIHEH KOBILEOOPa3HbIM PE3LIOM; HU3 JIOKKH C JIEBOW CTOPOHBI CIEJaH B BUJE pe3la, a ¢ IpaBoil — B BUJIE
MTOTIEPEYHOT0 BBICTYIIA, IPUIEM MEKIY YTUMH OTTHOAMH MOXKHO IPOITYCTUTH CBEPIIO MO METALTy M MPHUBAPHUTH €r0 K
TeNy JIOKKH. 1 TO M JIpyroe HECIOXKHO BBINOJIHHUTh, €CIM €CTh BO3MOXKHOCTH HarpeTh METal [0 IUTACTHYHOTO CO-
cTostHUA. JIOXKKY MOYKHO TarKe CIeNaTh U3 TPYOBI MOIXOAAIIETO qHaMeTpa M HCIIOIB30BaTh ee ake 0€3 TEPMUIECKOTO
YIPOYHEHHS PEXKYIUX KPOMOK. CyIIECTBEHHOW 0COOEHHOCTBIO JIOKKOBBIX OYPOB ABISIETCA TO, YTO MX KOPBITOOOpPA3-
HBIA KOPITyC OOBIYHO CMEIIAIOT Ha HEKOTOPOE PacCTOSHUE OT OCH BpamieHus. Tak, y Oypa co CBEpJIOM OCh HHKHETO
CBepjla M OCh BpalleHWs INTAaHTH JOJDKHBI COBIAAaTh, a OCh Tella JIOKKH CIEAyeT CMECTHTh Ha PACcCTOSHUE e
(axcuenTpucurert), paBHoe 10 — 15 mm. Takoif T0XKOBBIH Oyp, Bpamasich B CKBaKWHE, CBOSH MPOTOIBHON pexyIIei
KPOMKOM OyneT BbIpadaThiBaTh B MOPOJE CKBOKUHY OOJBIIETO JUaMeTpa HO CPAaBHEHUIO C JAMAMETPOM JIOXKKH.
[MonobHoe yuMpenue CKBaKMHBI HEOOXOIMMO JUIS MPOXoja OOCaaHBIX TPyO, BHYTPEHHHMH AHMAaMETp KOTOPHIX B
OOJIBIIMHCTBE CIIy4aeB NPUXOJUTCS Oparh OOJIbIIE HAPY)KHOTO JaAuaMmeTpa JIOKKH. OOBSCHAETCS 3TO TE€M, YTO NpHU
OITACHOCTH 00BAJIOB CTEHOK CKBAXXMHBI OypeHHE M 3aKpeIuIeHHe CKBAXUHBI 00CaIHOM TpyOoil BeayT 0OHOBPEMEHHO, U
JIOXKKa JIOJDKHA TIPH 3TOM IIPOXOAUTH B 00CaaHYI0 TPYOYy.

[Topona, koTopyto JoXkKa 3a0upaeT B 3a00€ CKBaXXHHBI, U3BJIEKACTCSI HA TIOBEPXHOCTh BMECTE C MHCTPYMEHTOM. 3a
OITHY 3a0YpPKY JIO)KKOM OOBIYHO YTIyOIISTIOT ckBakuHY Ha 30 — 40 cm.

WHorna camonenbHBIA OypOBOit HHCTPYMEHT JIENAOT B BHJIE MIPOCTOTO OypaBa — CTAIBHOTO AWCKA C BEIPE3aHHBIM
Y3KAM CEKTOpPOM ¥ OTOTHYTBIMH KpOMKaMmH. KOHEYHO, MOXHO YTO-TO CAENAaTh W TaKUM OYypOM B IUIACTUYHBIX H



obBanuBaroUMXcs mopoaax. OAHAKO OH OYEHb JIE'KO YXOAUT B CTOPOHY, BBI3bIBAs 4aCTO HEJOMYCTHMOE UCKPUBIICHHE
CTBOJIa CKBKHHBL. ECiHM ellle ¢ 3TUM Kak-TO MOXKHO OOPOTHCSI YCTaHOBKOM BhIlIe Oypa EHTPUPYIOLIEro HoscKa, TO 00
YCTPOMCTBE CKBAXXKUHBI ISl 00CaHON TpyOBl B TaHHOM CIIy4ae HEe MOXKET OBITh U PEYH.

st OypeHus IUIOTHBIX TNIMH W CYTJIMHKOB NMPUMEHSIOT 3MECBHKO-BBIH Oyp (3MEEBHK), HAIOMHHAIOIIUI OypaB 10
nepeBy (puc. 21). HuxHee pexyiiee Jie3Brue 3MeeBHKa UMeeT (POPMY JIACTOUKHMHA XBOCTA M JIOJDKHO 3aKaJIMBAThCS. 3Me-
€BHK JICHCTBYET 10JJOOHO LITONOpPY: Bpalliasich, OH BBUHYMBAETCs B opoay. [Ipm nogseme Oypa mopoaa yaepKuBaercs
Ha €ro BUHTOBBIX JIONACTSX. 3MEEBUK BO BpeMsl pabOTHI IPHUITOTHUMAIOT Ha HECKOJIBKO CAHTUMETPOB uepe3 Kaxkable 1,5
— 2 obopora OypOBBIX raTaHr JUIs OTPbIBA OT OCHOBHOI'O MaccHBa MOpOABL. B IPOTHBHOM cilydae ycuine moabema
Oy/IeT OUeHb BEIUKO M [ITAHTH MOXHO MOPBATh.

Puc. 21. 3meeBuKoBbIii Oyp

W3roToBuTh CaMOMy Takoil 3MEEBHK TpPYIHO, IIOITOMY B CaMOJAESATEIbHOM OypeHHH BMECTO HETO C YCIIEXOM
HCIIONIB3YIOT OTPE3KH BUHTOBBIX ITHEKOB OT CeNbXo3MamuH. it 3Toro O6epyT dacTe mmeka ¢ 6 — 4 BUTKaMH, CHU3Y
MIPUBAPUBAIOT CBEPJIO MO METALTY (WJIM MPOCTO KOHWYECKHU INTHIPH) IS LEHTPUPOBAaHUA-Oypa B 3a00€, a CBepXy —
OTpEe30K TPyOBl Ul COCAMHEHHUS! CO IUTAHTaMH. XOPOIINWE PEe3yJbTaThl MOJY4YalOT, MpucrocabiuBas ajis OypeHus
ITUIOTHBIX I'VIMH U CYTJIMHKOB p])l6OJ'IOBHbIe JICTOBBIC 6ypbl.

Jnst MpoXOOKM TBEPABIX IMOPOA M BaIyHHO-TICYHHKOBBIX OTJIOKE-HUH CiyxuT OypoBble nonora. [lpu
HEOOXOMMOCTH UX TAaKXKe JIeTal0T 3KCIEHTPUYHBIMH 110 OTHOIIEHHIO K OCH IIEHKH, YTOOBI BEIPA0aThIBaTh YIIHPEHHYIO
CKBaXXIITY, JIOCTYITHYIO JUIsl TpoxoJa obcaaHol TpyOsl. JloyioTa N3roTaBiIMBaloT I3 3aKkanuBatomuxcs craneil Y10, 45,
651", 40XH wn np.) u 3aKayibIBalOT 10 TBEPAOCTH 3yOmia Ha BBICOTY re Oonee 25 MM. B 3aBHcMMOCTH OT Kpemoctu
MIPOXOJVMBIX TTOPOJI JIE3BHE AOJIOT AOJDKHO UMETh PA3IMIHBINA YroJ 320CTpeHus. [ IPOXOAKH OTHOCHTEIFHO MATKUX
TTOPOJT YTOJ 3a0CTpeHUs (IBYTpaHHbIH yrom) — 70 — 80°, 11t TBEpABIX MTOPOJT ¥ BATYTTHO-TTUICUIITKOBBIX OT-JIOKEITHIA
— 110 —130°.

Jonora nMeroT pasHyo GopMy NPUMEHHUTENBHO K pa3iInyHBIM HOo OyprmmMoctu moponam (puc. 22). Cype HH 0 HO
OYeHb TBEPIBIX IOPOJ BEAyT 3yOMJIBHBIM (IJIOCKHM JOJIOTOM), Oojiee TBEPABIX — JBYTABPOBBIM U C Z-00pi3IBIM
ne3BueM. /st OypeHusl TBEpAbIX TPEUIMHOBATHIX IOPOJ| CIIY>KUT KPECTOBOE JIOJOTO, Y KOTOPOrO JBa JIE3BUS Iiepe-
CEeKaloTCsl MOJI NPSIMBIM YIJIOM, — 3TO MPEISATCTBYET €ro 3aKIWHHBaHHI0 B TpeiuHe. CKpyrisiiomiee J0J0TO
NPUMEHSIOT TaKXkKe ISl TIPOXOJAKH TBEPABIX IMOpPOJ, OHO obeclieunBaeT Ooliee MPABUIBHYIO OKPYIVIOCTh CKBaXKHHBI U
JlaeT XOpOILIME pe3yNbTaThl IPH IPOXOJIKE TPEIIMHOBATHIX MOPOJ W BAIYHIIO-TAJIEUY-NHKOBBIX OTJIOKECHHUH.
OKCIEHTPUYHOE 0JIOTO pa3padaThiBaeT CKBAKMHBI OOJBIIEro AMaMeTpa, 4eM pasMmep jes3Bms. Jinst pazapobieHuns
HEeOOJIBIINX BAYHOB WJIM OTOJIBUTaHMS UX B CTOPOHY B 3a00€ NMPUMEHSIOT J0JIOTO B popMe KIIMIA — MUpaMUAAIBHOE
JIOJIOTO.

Craenate caMOMy B IOMAIIHUX YCJIOBHSX J0JIOTA KJIACCHYECKON (OPMBI, IPEICTaBICHHBIEC HA PUC. 22, YpE3BBIYANHO
CJIOHO. VI3rOTOBNIAIOT X KOBKOW B IITaMIIaX M3 IEIbHOW 3arOTOBKH, CBapKa KaTErOPHUYECKH 3aIPEINacTcs, TaKk Kak
IIPU CBAPKE 3aKaIMBAIOIIUXCS CTaJel IIOB B OOBIYHBIX YCIOBHSX IMOJy4aeTcs XPyHKHM. /Ui M3rOTOBIECHUS TaKHX
JOIOT HEOOXOAMMBI: Ky3HEUHO-TIPECCOBOE TsDKEIOe OOOpYHOBAaHHE, 3aKpBITBIE II€YM C BOCCTAHOBUTEIBHOU
aTMocdepoid, crenuaibHas TEXHOJIOTHYeCKash OCHACTKA | T. 1. Ky3Henpl, paboTaromye B HaCTOsIIee BpeMs BPyUHYIO
elle B HEKOTOPBIX PEMOHTHBIX MACTEPCKUX, HECIIOCOOHBI CHeNaTh TAaKWE J0JIOTAa M3-32 HEBO3MOXKHOCTH IIPOIPETh



MAacCCHBHYIO 3arOTOBKY B OTKPBITOM TOpHE M HEBO3MOXHOCTH YAEP)KaTh €€ PAacKaJCHHYIO B KIEIMIaX W3-3a OOJBIION
Maccsl. Hanpumep, HauMeHbIIIee mI0CKOe JOIO0TO ¢ ANNHOH ne3Bus 148 MM umeer maccy 42 kr. [Tostomy dopmy mo-
JIOT Ha10 BOCIIpPMHUMATh KaK ((I/IH(l)OpMaL[I/l}O K pasMbIIIIJICHHUIO» IIPU KOHCTPYUPOBAHUUN CaMOACIIbHBIX aHaJIOTOB.

Hrak, Bo3HMKaeT mpobieMa. Pemmrth ee MOXHO CIEAyOIIUM 00pa3oM: OO0 (pe3epoBaTh IOJOTO M3 IEIBIIOH
3aroTOBKHM (TaKyl0 BO3MOXHOCTh UMEET JAJIIEKO HE Ka)IIbli); OO BCE e IMOMBITAThCSl CBAPUTH JOJIOTO M3 MSTKOH
cTanu (MMest B BUJYy €ro HENpoOAOJDKUTEIbHYIO PadOTy) ¢ TBEPJAOCIUIAaBHOW HAIUIaBKOM PEXYIIUX KPOMOK, JHOO0
C/IeNaTh JI0JI0TO COCTaBHBIM, TO €CTh KOPITYC CBapUTh I3 MATKOM CTalld, a PeXXYIIYI0 YacTh Ha0paTh U3 TaKMX CTAIBHBIX
3yOMIIBHBIX JIE3BUH, KOTOPBIE Ky3HELl CMOT OBl IIPOTrPETh, BPYYHYIO OTKOBATh O 3aKaJINTh.

Ha puc. 23 mokasaHBI cocTaBHBIE JTOJIOTA, CIIOCOOHBIE pa3pabaThiBaTh CKBXUHY nuamerpoM 250 mm. Bee momora
CIeTIaHbl B OCHOBHOM CBOMMH PyKaMH, OIIPOOOBAHBI Ha MPAaKTHKE (IOPadOTaI OHH OCHOBATEIBHO), IOKa3aB XOPOIINE
pe3yIBTaTHI.
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Puc. 22. BypoBbie gosora: 1 — 3y0miabHoe (IJIOCKOe); 2 — JBYTaBpoBoe; 3 — KpecTroBoe; 4 —
CKpYTJIsiiollee; 5 — 3KCHEHTPHYHOe; 6 — nupamMuaaIbHoe
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Kopmyc momota (a) BeIpe3asia KHCIOPOAHBIM PE3aKOM W3 CTaJIbHOH IiacTWHBI TommmHOW 40 MM. MexaHmdyeckon
00paboTKe ero Be MOABEPTaIy, KpOME HE3HAYUTEIHHOM 3a4nMCTKH Ha Haxaake. K kopmycy cBepXy mpuBapeHa 3IeKTpo-
CBapKOH ImIeiika [UIs coequHEHHUs co mTaHramMu. CHU3y MPOCBEpieHH 4 TIIyXuX OTBepCcTHs aAuameTpoM 20 MM s
BCTaBHBIX 3yOMJIBHBIX JIE3BUI M 4 CKBO3HBIX OOKOBBIX OTBEPCTHS AMAMETPOM 12 MM U HUIHHAPUYECKUX KIMHBEB,
3aKpEIUISIONIMX 3YOWNIbHBIE JIE3BIs (AMAIOTMYHBIMU IMJIMHAPHUYECKUMH KIMI-NIBSIMIT  3aKPEIUISIOTCS, Halpumep,
HIaTYHBI Y Besiocurnena). 3yOusbHbIe JIe3BIIs ObLIM OTKOBAaHbI Ky3HELIOM M3 3arOTOBOK (MHCTpYMeHTalbHas ctanb Y10),
Npe/IBapUTEIbHO BHITOYCHHBIX Ha TOKapHOM cTaHke. [locie KOBKH B 3aKaliKu 3yOWJIbHBIE JIE3BHs ObUTH 3aTOYEHBI, Ha



XBOCTOBHKAX HAMWIBHAKOM CIIETaHbl JBICKA. 3aTeM JIE3BHs 3aKPEIMId B OTBEPCTUSAX IMAIHHAPHICCKUMH KITHHBSIMH,
HApE3aHHBIMH U3 CTAIBHOTO TPYTKa auamMeTpoM 12 MMm. KiMHOBBIE JBICKH HA 3THX JETATSIX TAKKE CIAETATH HAMIUIBIN-
koM. BcraBHbIE 3y6l/IJ'l])HbIe JIC3BUSA MOYKHO OTKOBAaThb HE€ M3 TOYCHBLIX 3aroTOBOK, 4, K IMPUMEPY, U3 HU3HOIICHHBLIX
MajJblCB TPAKTOPHBLIX I'YCCHUII. CMOHTI/lpOBaTb 3}/6[/IHLHI)IC JIC3BUS B KOPITYCE TAKIKE MOKHO IMO-pasHOMY — B JIMHUIO,
KpPeCcTOO0Opa3HoO, 3MEHKOW W Jp., MPUOIH3UB (OPMY JOJIOT K BBIIICOMUCAHHBIM KJIAaCCHYECKUM obOpasuam. Bce ato,
MOMATHO, JIETKO CJIeJIaTh B OJTHOM KOPITYCE, MEHSS TOJIBKO 3yOHIbHbIE JIE3BUSL.
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Puc. 23. CocTtaBHbIe camoje/IbHbIE 10J10Ta: 1 — KJIMH; 2 — BCTaBHOe Jie3BUe; 3 — 3aKilenka

Jle3Bus monota (6) M3TOTOBIIIM U3 KyCKa JIMCTOBOM PEeCCOPHI, KOTOPYIO 00pe3aid KHCIOPOIHBIM PE3aKOM B pa3Mmep,
OTITyCTHJIM, IPOCBEPIMWIA OTBEPCTHS W YCTAHOBWIM HA 3aKJeNKaxXx B KOPITyC, IMOATOTOBJICHHBIA CBapKoH U3
HapyOJICHHBIX CTAIBHBIX IIAacTHH. Kitenka rops-mas.

s nonota (8) B KadecTBE JIE3BUI HCIIOIB30BAI OOPE3KM OTIIMYHOM CTall OT TFIIBOTHHHBIX HOXHHIL IJISI PYOKH
ncroBoro Merajuia. TosmHa 00pe3koB 36 MM, HOATOMY BCTaBHBIE J10JIOTA MOIYYHIIUCh OYEHb «MOIIHBIMUY» M TIOKa3a-
JIM XOpOILUE PE3yJIbTaThl IIPU IPOXOJKE BaIyHHUOTaJEUYHUKOBBIX OTIOXKEHUU. DopMa 3TOro A0j10Ta B KaKOM-TO Mepe
BOCIIPOM3BOJIUT KJIACCHYECKOE CKPYIIISIONIEe JI0JI0TO.

Kak BuamuM, BO BceX caydasx COCIMHEHUE JIC3BHM, CACTAHHBIX U3 3aKAIHUBAIOIINXCS CTAJICH, C KOPITYCOM U3 CTaJIH,
HE CIIOCOOHOM K 3aKaJiKe, BBITOJHCHO KIMHBSIMHM, 3aKJICIKaMH, OOJTaMH, IO TOJBKO HE CBApKOM, KoTopas Obl jana
XpYNIKHUH HIOB.

KonedHo, y caMOZIeNbHBIX COCTaBHBIX IOJOT, [Ia €Ile M3TOTOBJICHHBIX C NMPHMEHEHHEM CBapKH, pecypc paboTHI U
MIPOU3BOUTENFHOCTE OYAyT MEHBIIE, HO YX TYT, KaK TOBOPUTCSI, HE IO JKUpYy... Tem Oomee dro 3amada
CaMOZEATENFHOTO OYPHIIBIINKA CHENaTh TOJIBKO OJHY CBOIO CKBKHHY, a JJIS 3TOTO COCTABHOTO JOJIOTA JIOJDKHO
xBaTHTh. HO BCAKOM ciydae, B MIPAaKTHKE aBTOPA BCTABHBIC JIE3BHSI TYMWINCH, HO MOJIOMOK He Obuto. KcTatu, mo cra-
PBIM MHCTPYKIMAM TPH KAXKAOM MOTHATHH JI0JIOTA W3 32005 Ha MOBEPXHOCTH €r0 HYXXHO TIIATEIEHO OCMAaTpPUBATh,
CBOCBPCMCHHO NPOMU3BOJAUTD 3aTOYKY U T. 1.

3aMeTI/lM, 4TO €CJIM B IMOPOJAC MHOI'O BAJTYHOB, MOKET OKa3aThCA JIETYEC NOAHATH UX HAa TOBECPXHOCTDH, YEM IlpO6I/lTb B
3aboe. Ha oToT cuer camoiesITeNnbHbIMEI OYpHIIBIIMKAMH IPUIyMAHO IICMaJI0 XUTPOYMHBIX YCTPOWCTB: Pa3IMYHbIC «I1a-
VKW», BHIKHA C TPEMS-YETBIPbMS CTAJIBHBIMH 3YObsiMH M Jp. ABTOp Tpu riyOmHe 1m0 10 M NpUMEHSUT CayoKk —
OBAJIbHBIN CTANFHOM MPYTOK C MEMIKOM (IMPYTOK NPUBApEH K INTAHTE) M «TaplyH» — 3a0CTPEHHBIH CTaTbHOU
CTep KEHbKE TPUBAPECHHON Ha KOHIIC TOJ] YTIIOM OCTpPOW IUIACTHHKON. BBUIaBIMBAIM BadyHBI TaK: «TapIlyHOM)» BalyH
BBEIBOPAYMBAIN M3 OKPYKAIOIIETO ITIOTHOTO CYTIMHKA, IPEABAPUTEIHHO pa3MOUYSHHOTO BOIOH, U 3aKaTHIBAIA B CAYOK.

st OypeHus Iopo PBIXIIBIX, CHITYYHX, 0OJIOMOYHBIX (TIECKH, TPaBHii, TaJICUHHK, W), TIOPOJ, HAIIOJIIEIIHBIX BOIOMH,
a TaKKe JJIS YUCTKU CKBaKUHBI TIOCIIEe Pa0OTHI JOJIOTOM MPUMEHSIOT HHCTPYMEHT, Ha3bIBaeMEbIH xKeloHKoH. [TocmenHss
MPEICTABISAET COOOH OTPE30K TPYOB! IMMHON 2 — 3 M, nHOTAA 10 4 M, CHAO)KEHHOW BHH3Y OalIMakoM C KJIaIlaHOM, a
BBEpPXY — YCTPOMCTBOM IJIsl COEAMHEHHS co ImTaHramu (prc. 24). Kianan oObIYHO enaeTcsl IOCKUM W3 CTalIbHOM
IUTACTHUHBI C YIUIOTHEHWEM pe3WHOH, Kokeil mim 06e3 Hero. B xemoHkax HeOONMBIIOTO AMaMeTpa HPUMEHSIOT
UIapuKoBbIi KianaH. [Ipu cOpackiBaHuu B 3a00ii OalliMak KEJIOHKH BpPE3aeTCs B MOPOAY, KOTOpas MPUIIOIHUMAET
KJamaH ¥ BXOguT B TpyOy. Korma »emoHKy MOAHMMAIOT, KJIallaH 3aKpbIBACTCS W YACP)KUBACT W30PAHHYIO MOPOIY.
[ocne 3amosHEHUsI OPOIOH JKEJIOHKY W3BJIEKAIOT Ha MOBEPXHOCTh M OYMINAIOT, IIOBOpPAaYMBasi €€ Ul 3TOrO BBEPX
KIAIIAHOM C TIIOMOIIBI0 CIEIHAIbHOTO YCTPOWCTBA, ITO3BOJIIONICTO II0 OTCOCAWHATH JKEJIOHKY OT IITAHTH.
Bypuibiuky, KOTOPEIA BIIEPBEIC «H300pETACT» KEIOHKY M3 CIyYalHBIX MaTEepPHAIOB, IOPEKOMECHIYEM HE THATHCS 3a
MPOU3BOIUTEIHFHOCTHIO M CIICNIATh OOIIYIO BEICOTY KEJIOHKU TOMEHBIIE, CKaXKeM, OKOJIO 1 M, 1 ¢ OOKOBBIM OKHOM (pHC.
25), 9T00BI MOXKHO OBIIO PYKOH AOTSHYTBCA IO KiamaHa. Yepe3 3TO OKHO MOXKHO €€ W YHCTUTHh HE IepeBOpAUMBAsL.
KocpHKN 1 KOHYC B BEpXHEW YaCTH JKEJIOHKH IMpeTHa3HAYCHBI UIS TOTO, YTOOHBI P MOAbEME HE 3alEMUTh JKe-JIOTKY
3a 00camHyI0 TPYOY.

B xadecTBe OypOBBIX IITAHT AJIS1 HETITYOOKOro OypeHus (10 25 M) BIOJHE TOCTATOYHBIMHU 110 IPOYHOCTH SIBISIOTCS
ra3oBble TPyObl BHYTPEHHUM AuaMeTpoM 33 MM (IIPUMEHSIOT Takke TpyObl auametpom 42 u 48 mm). dnuna TpyO OT-
JeTbHBIX 3BE€HbEB MTanrd — 5 M. OTOupast TpyObl JUIsl MITaHT, HAJ0 BHUMATEIBHO OCMOTPETh CBapHbIE IIBHL Eciu
HIBBI IJIOXO IIPOBAPEHBI, TO BO BpeMsl OypeHHs IPU CKPYUUBAIOIIMX HAarpy3KaxX OHU JIETKO PaCXOAATCS.

O6LI‘IHbIe BOJOMNPOBOJHBIC WJIM T'a30BBIC My(l)T])l JJIA COCAMHCHMUS IITAHI' HEXKECJIATCIIbHbI H3-3a HEAO0CTATOYHBIX
MPOYHOCTH U JUTHHBL. J[7Is1 coeMHEeHUsT OYPOBBIX IITAHT JYYHTE M3TOTOBUTH CIIEIMaIbHbIC MyQTHI [loNbINeH, TIHHEI,
004K000pa3HOil (OPMBI U C TIIAJKAMH KOHIIEBBIMH BHYTPCHHUMH IMPOTOYKAMH, B KOTOPBIC KOHIIBI CBHHYMBAEMBIX



IITaHT JOJDKHBI TUIOTHO 3aXO0JIMTh CBOMMU TIeTIape3aHHbIMK dacTsaMu (puc. 26). [lociennee nemaercs i TOTO, 9TOObBI
YMEHbBIIHUTh ONACHbIC U3rHOAIOIIME HATPY3KU B KOHILIEBBIX CEYCHHSIX IITAHT, OclalieHHbIX pe3b0oil. Koneuno, HamHo-
r0 YCKOpPSIET MPOIECC COCAMHEHUSI-Pa3beIMHEHUS IITAHT KOHUYecKas pe3nda. OIHAKO caeaTh Takyl pe3n0y OuYeHb
TPYIHO, M €CJIH, YTO CKOpPEE BCEro, MPUAETCS OrPaHHYHMTHCS LMIMHIPUYECKON pe3b0Ooi, TO Hape3aTh €e Ha LITaHrax
HaJI0 Ha TOKapHOM CTaHKE WM KIYIIIOM C Harpasjsiollell BTYJKOM, 4ToObl n30exarth rnepekoca pe3pObl. lltanru c
MEPEKOIICHHOW pe3b00l TMpH CBUHYMBAHUH OYAYyT pacloliaraThCs BO COOCHO, YTO YPEBATO OOJIBIIUMH
HENPUATHOCTSIMH, TTOCKOJBKY IPUBOJIUT K BUXJISHUIO BCE OypOBOHM KOJOHHBI, 0COOCHHO 3aMETHOMY IPH €€ JIJIHHE
6onee 10 m.
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Puc. 24. Ke1ioHKH: a — € IVIOCKUM KJIANIAHOM: 6 —4
— ¢ IIAapUKOBBIM KjaanmaHom; 1 — Tpybda; 2 —
orouBHON mTHdT; 3 — KIanaH; 4 — ocb; 5 —

Puc. 25. CamonenbHas KeJIOHKAa: 1 — ynapHas

0amMak; 6 — orpaHM4HUTeb
IITAHra; 2 — OKHO; 3 — KJanaH; 4 — danmMak
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Puc. 26. Mydra

B camozesTenbHOM OypeHHWH MPUMEHSIOT M JAPYTHE CHOCOOBI COSAMHEHMsS IITAHT: Ha (raHmax, mMTUGTaMu C
MTOMOIIIBI0 COCAMHUTENBHBIX BTYJIOK MM MaTpyOKoB W3 TpyO MeHburero muamerpa. OmHako oba 3TH crmocoba He
MTO3BOJISIOT JTOOUTHCS HAJIS)KHOTO M COOCHOTO COCIMHEHUS INTAHT BCIICACTBHE HEOOIBIINX TIOTPEIIHOCTEH B YCTAHOBKE
(haHIEeB Ha CBapKe U MO(Ta BO BTYJIKAaX. A YCTPAHUTH 3TH JEPEKTHI MPAKTHYSCKH HEBO3MOXKHO.

[pu nojpeMe U CIycKe MITAHT B CKBAKUHY MX PAa3BUHUYMBAIOT HE [0 OJHOMY 3BeHY (KOJIEHY), a [0 J1Ba WJIH [0 TPU
— «cronbammy», win «cBedaMmu». «CToJIObD) HENb3sl KJIACTh HA 3E€MITI0, TAK KaK MPH MOIbeMe C 3eMITH OHH THyTCs. VX
HA/I0 YACPKUBATH B BEPTUKAIHHOM IIOJIOKCHUH, IPUCIOHUB K HaJeKHOW omope. B crapuny, ecim OypeHue
MIPOM3BOAMIOCH O€3 BBIIIKY, HA3HAYCHNEM OJHOTO pabodero B OypoBoil KoMaH e ObUTO YAEPKUBATH «CTOIOBDY pyKaMH
B BEPTHKAJIbHOM MoJI0KeHHH. LlITaHrn B «cBEUax» MOXKHO COCAMHSATH LMIMHAPHYECKUMH pe3b0amu, a IJisl COSUHEHUS
«cBeuei» Mexry co00i 04eHb XOPOILIO NPUMEHHTh KOHUYECKHE.

Korua HET IMOAXOAAIINX pr6, IOTaHT'M MOXXHO CA€JaTh U3 AC€peBa C METAJUIMYCCKMMU HAKOHCYHHUKaMH, COCANHAA
UX BHAXJICCTKY Ha 00jTax. B CTapuHHBIX PYKOBOJCTBAX 3Ta KOHCTPYKIIHSI OMKMCAaHA KaK BIOJHE peanbHas. JepeBo mus
IITaHT: TOHKOCJIOWHAS €J1b, JUCTBEHHHLIA, SICEHb, 1y0. /lepeBIHHBIMH IITaHraMK OYpHIM Ha HEOOJBLIYIO TI1yOUHY NpU



J1aMeTpe CKBaKUHBI 710 3 I0IIMOB TOJIBKO YAAPHBIM CIIOCOOOM.

IIpn cBMHYMBAaHMK-Pa3BUHYMBAHMY IITAHTU BUCSAT B CKBaXKMHE Ha IOJKIAJHON BHIKE, ONMPAsACh Ha Hee My(TOH,
JUISL 9TOM K€ LIeNHu, a TaKkKe Ul MOJbEeMa W CIyCKa IITaHT B CKB&XHHY CIYXHT (apu-tynb (puc. 27). Gapiryns
COCTOMT M3 CEpbI'U, HA/IETOH CBOMMH yIIKaMU Ha 1angbl MAaCCUBHOW TPaBEPChI C BBIPE30OM MOCPEIHMHE VISl IIPOIyCcKa
pabounx mraHr. Beipe3 3akpbiBaeTcss OTKUIHOM LIEKOJIAOH (co0aukoii, 3arpaJnTebHON IJIaN-KOH WM LINUJIBKOMH).
[lranra, 3aBeaeHHas B GpapmTyiib, caqurcst MypToi Ha Kpast BbIpe3a TPaBepChl.

BpamarensHoe ABM)KEHME HITAaHT B CKBa)KMHE OCYIIECTBIISIETCS C MOMOIIBIO HAKMJHOIO XOMYTa, KOTOPBI MOXET
OBITH BBIIIOJIHEH U3 JIEpeBa U CTATUBATHCS IIIMMIBKAMH.
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Puc. 27. IlpuHaj/Ie:KHOCTH Uil INTAHI: a — MOAKJIAAHAS BWIKa; 0 — ¢apmryabp; 1 — cepbra; 2 —
1eKoJ/1a; 3 — TpaBepca

B mporecce ynapHo-BpalaTenbHOro OypeHHs, HECMOTPSl Ha BCE MPEIOCTOPOXKHOCTH, CIYYalOTCSI HEMONAAKH U
aBapuu, MPUBOJAIIME K TOMY, YTO U3 CKBaXKUHBI INPUXOAMUTCS U3BIEKATh KaKHE-TO MPEAMETHL. [ 3TOro CiyKut
JOBWJIBHBIA MHCTpyMeHT (puc. 28). Yamie Bcero NMPUXOMUTCS BBITACKUBATh M3 CKBAXKHMHBI OTOPBABIIMECS IITAHTH.
Pa3peiB raTaHr POWCXOINT B MEPBYIO O4Yepedb IMMOTOMY, YTO B OMAIIHHAX YCJIOBHSX UIA INTAHT YaCTO HCIOIB3YIOT
CITydaifHbIe MaTepHAIIbl, a TAK)KE W3-32 HEONBITHOCTH OyprulbIyKa. J[IsI BRITACKHUBAHHUS OTOPBABIINXCA INTAHT IIPHME-
HSIOT JIOBUJIBITBHI BUHT, WM METYHK, MPEACTABIISIONINA COOOM CTaabHON 3aKajJeHHBIM BHHT KOHHYCCKOW (hOpMBI,
HIDKHAH KOHEIl KOTOPOTO CBOOOIHO BXOAWT B OTBEpPCTHE INTAHT. lIpomoibHBIE KaHABKH JIOBHJIBIIOIO BHHTA
HpeHa3HaYaloTCsl ISl CTPYIKKH, 00pa3yIoIeics Npy Mpope3bIBaHMN BUHTOM CTEIOK LITAHTH TPYOOK.
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Puc. 28. JIoBHIbHBIH HHCTPYMeHT: 1 — BHHT (MeTYHK); 2 — KOJIOKOJI; 3 — IITONOP; 4 — «CYACTIMBBIN»
KPIOK

B Tex ciyuasx, korja oTBEpCTHE OTOPBABILEICS YAaCTH 3aMATO M KOHEI] JIOBUJIBHOIO BHHTAa B HETO HE BXOJUT, a
TaKKe Ul BBHITACKUBAHUS OTOPBABIIETOCS PadOYero WHCTPYMEHTA C IIEHKOH W3 CIUIOIIHOTO METallla, HUCIIOJB3YIOT
JIOBUJIBHBIA KOJIOKOJL.

AHanornvHeIe JIOBUIbHBIE HHCTPYMEHTHI IPUMEHSIOT U ATl 00CaJHBIX TPYO.

Koraa ymymieHHast B CKBaXHHY LITaHra MMEET HaBepxy My(Ty, AJs €€ JIOBIM NPUMEHSIOT «CYACTIMBBIN» KPIOK,
KOTOPBIM IITAHTY MOJXBATHIBAIOT IIOX MyTY.



Jnst Toro 4to0bl M3 CKBaXXUHBI BBITALIWTH YNABIIMKA MEJIKWI MpeaMer, HeoOXOAWM JIOBMJIBHBIM IITOHNOP —
CIHPAJIBHO COTHYTAsl CTalibHAs IUIACTHHA (I0JI0Ca) C pe3b0OBBIM XBOCTUKOM HaBepXy. LLITonop omyckarmT B CKBaXHUHY
Ha IITaHrax, ¥ Py BPALEHUU OH BMECTE C IIOPOAOH 3aXBaThIBAET YNABIINI IIPEAMET.

Jlis ojrbeMa TSKEIOW KOJIOHHBI IITAHT M3 MIYOOKUX IIAXT MOTPEeOYyeTCsl BOPOT WM JieOeaKa, a TakKe onopa s
BepxHero 0oka. OOBIYHO B 3TOM Cilydae yCTaHABIUBAIOT OypOBYIO BBHIINIKY (puc. 29), KoTopas MpeacTaBiseT co0oi
TPEHOTY BBICOTOH 4,5 — 5 M ¢ KaHaTHBIM OJIOKOM HaBepXxy. Uepes OJIOK OKHA OBITH MPOMYIICHA KPErKas BEepeBKa
I CTATBHOM TPOC, C TIOMOIIBIO KOTOPHIX KOJIOHHY IITAaHTe HHCTPYMEHTOM ¥ pa30ypEeHHOU MOPOI0 MOKHO OBLIO OBI
BBITAIIHUTH JICOCIKOM MJIM BOPOTOM HA MIOBEPXHOCTb.

= -

Puc. 29. BypoBas BbllIKa

[Ipu ynapHoM OypeHuH, KOTJla MHCTPYMEHT CO LITaHraMH ImojHuMaroT Ha 1 — 1,5 M u cOpackiBatoT B 3a00M, [uist
oOyerdeHus Tpyaa MpUMEHSIOT OamaHcup (peryar 1-ro pona) — AEPEeBSHHBIN OpyC WM KPETKYIO JOCKY-IIECTHACCATKY.
YrtoObl osioTa pa3padaThIBaId KPYTIyH CKBaKHHY, IITAHTM C WHCTPYMEHTOM HPH KaXKIOM yIape MOBOPAaYHUBAIOT
pykamu Ha HEKOTOpHIH yroi. [losromy k OamaHCHpy MIX HOJBEIIMBAIOT Yepe3 MTaHroBhI BepTiior (puc. 30). Comee
COBEPILIECHHBIM YCTPOICTBOM I10 CPAaBHEHHUIO C OaJaHCHPOM SIBIISIETCS CIeLHalbHas (GPUKIUOHHAS JeOeIKa, TI03BOJISIO-
11asi OCYLIECTBUTH Y/AAp B Pe3ysbTaTe OTTAIMBAHUS KaHATa.
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Puc. 30. Beptiior
OnHUM M3 CEepbe3HBIX MOMEHTOB IPH yJIapHO-BpallaTelIbHOM OypeHHH SIBIISETCS 3ajJ0KEHHE CKBaXWHbI. Hazno
NOMHHTB, YTO BpallareibHoe OypeHue JI0KKOBBIMU OypaMu BCEria CBS3aHO C ONACHOCTBIO CKpY4MBaHMs mitaHr. 1 ara



OIMacHOCTH TeM OoJIbIle, YeM IIy0Xe CKBaXHHA. ECIM HPII 3TOM CKBa)KMHA 3aJ0K€HA HE OTBECHO, a MOJ HEKOTOPBIM
YTJIOM, TO K .HAIPSHKCHUSM CKPYYMBAHHSA JOOABISIOTCS €Ile HANpsSKeHHUs oT u3ruda OypoBoit kojaoHHBI. Kpome Toro,
BCSIKash HAKJIOHHAs CKBa)KHIIA MMEET TEHACHIUIO ¢ TIIyOMHOMN Bce Oosiee u OoJjiee yXOAUTh OT BEPTHKAIH, YTO CHIBHO
3aTpyIHSET Kak caMo OypeHHe, Tak U omycKkaHue (0COOEeHHO!), a TakkKe MoIbeM 00CaHBIX TPYO.

le/I HaJIMYU TPCHOI'U 3aJIOKCHUE CKBAXMHBI IMPOU3BOAAT IMOJABCIICHHBIM HHCTPYMEHTOM, YCM M HOCTUIaCTCA
Hy)KHas BEPTHKAIBHOCTh. ECITM TPEHOTM MET W IITaHTH YICPKHUBAIOT PYKaMH, TO JUIA 3aKIaJKd CKBA)KAHBI
HEOOXOJMMBI TPU YEJIOBEKA: JIBOC 3aKPYUYHBAIOT JIOXK KOBBI Il Oyp, a TPETHH CIICAWT 3a BEPTHKAIBHOCTHIO IITAHTH.
Korna oxxkoBeIid Oyp yriyOUTCS B 3€MITIO Ha TOJIOBHUHY €r0 JUITMHBI, €T0 BEIHMMAIOT, OYHIAIOT M OIMYCKAIOT BHOBbB,
MOJUTMB B CKB&KUHY BOJBI, YTOOBI CTENKN CKBKWHBI HE OCHINAINCH, 2 OOMYPOBBIBAIUCH. 3aT€M CKBA)XUHY OIISTH
MIPOBEPSAIOT Ha BEPTHKAIBHOCTD U T. A. ECITN BEpTHKATBFHOCTH HE TOIYyYMIach, CKBAXKUHY HAJl0O HAYaTh BHOBb.

Cyxast mopoJa IjI0X0 yIepKUBAETCS B JOKKOBOM OypcC, IIO3TOMY HAIO B CKBaXKHHY IOJUTHBATH BOy — OHA MTPaeT
TaKxKe ¥ poib cMa3ku. [Ipu muwae moxkkn 750 MM CKBaKMIa IPH TTOJTHOM 3aIIOJHEHHUI JOXKKH pa3OypeHHOH MopoIoi
yrayonsercs npuMmepHo Ha 350mM. Tak kak ycThe CKBaXHHBI B 3€MJIE CHJIBHO pa3pabaThIBaeTCs, TO, MPOUIs Oypom
HepBble 3 — 4 M, cieayer 00CaguTh CKBRKHHY OJHUM WIH JABYMsI 3BEHBSIMH 00CalHOI TpyObl. ITO NepBoe KperuieHne
CKBaXXMHBI OOBIYHO MPOUCXOTUT Oe3 3aTpyaHenuil. OOcamHas TpyOa M0 MEH a UMETh BHU3Y PEXYIIUH OammMak (CM.
pasaen «OOcanHbie TPyObI»), a BBEpXy — HAaTPYOOK, MPEIOXPAHSIONINN pe3n0y OT 3aHATUsA. B ckBakuHe oOcamHast
Tpy0Oa JODKHA BECETh CBOOOIHO HA JIEPEBSHHOM WU CTaJIbHOM XOMYTE.

Kpermurenne ckBaxuHBI 00caHOI TPyOOI 00YCIIOBICHO CIICAYIONIMMY TpUIrHaMHK. [TacTHYHBIE TOPOJIBI, 0COOCHHO
TJIMHBI, TIPOWICHHBIC OypOM, UMEIOT TEHICHIIMIO Ha0yXaTh MOJ BO3ICHCTBHEM BOJIBI HIIH BCITYYMBATHCS B CKBAXKHUHY OT
JABIICHUS BEPXHHUX IUIACTOB. B pe3ynbraTe MPOCBET CKBAKHHBI Cy)KaeTcsl W 3aTpydHseT (ITH Jaxe [OeraeT He-
BO3MOKHBIM) CIIYCK OypoBOro MHCTpyMeHTa. Koraa ske cKBaknHa Mpope3aeT HEeyCTOWYHMBBIE MOPOIBI (IIECKH, TPaBHA,
TalpKy, PYXJISIKA U T. 1), OHA HAYMHAET 3aChIIATbCs WM 3aIUTBIBATH STHMH HOopomaMu. Hen3OeKHBIM CTaHOBUTCS
KpeIUIeHHE CKBAKMHBI M B TOM CIIydae, KOT/Ia MPUXOIHUTCS MEPEeXOANTh K IOJOJIEHHIO TBEPABIX MOPOJ JOJIOTAMH.
Pa30Oypennas mpu 3ToM TBephas mopoja B BUAE OypHIIBHOW T'psi3M OTOMpaeTcs HEOOJIBIIUMH MOPIHMAMHU KEIOHKOM;
CKOPOCTh IPOXOJKH CKBAKWHBI TIOJYAC U3MEPSIETCS CAHTUMETPAMH B CYTKH.

YJAAPHO-KAHATHOE BYPEHHUE

[Tpu ryOune ckBakuHbl Oosiee 10 M mpolecc pydyHOro yAapHO-BpPAIATEIbHOTO OypeHHsi CTaHOBUTCS OYEHb
TSDKEJIBIM U TPYJNOEMKHM. JIJIMHHbBIE IITAHTH THYTCS, TPYAHO M30€KaTh UCKPUBJIEHHS OCH .CKBRXUHBI, MHOT'O BPEMEHU
YXOJWUT Ha CBUHYMBAHHE-Pa3BUHYNBAHKE LITAHT, BOSHUKAET ONACHOCTh MX pa3pbiBa. JI korna Oyp He MaeT, HaThIKasICh
Ha KaMHH, paboTa IpeBpamiaeTcs B HACTOSIIEEe MyYEHHE.

Mesxmy TeM A€o0 MOXKHO CyIIECTBEHHO OOJIETdHTh, €CIN MITAHI'H 3aMEHUTh CTAIBHBIM TPOCOM HIIH 1K€ BEPEBKOU
1 TPOU3BOIUTH OypeHHE TOJIBKO yIapHBIM criocoOoM. B Hacrosimiee BpeMmsl 3TOT yAapHO-KaHATHBIM cHoco0 MMmeer
HEKOTOPOE MIPOMBIIIUICHHOE 3HAYEHUE, IPUMEHSSICh B OCHOBHOM IIPH OYPEHHH TTyOOKHX CKBa)XXKHMH HA BOJY.
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Puc. 31. byposoii chapsaa lluTua

CraHOK ynapHO-KaHATHOTO OYpEHHUs UIS COOPYXKCHHs KOJOIHEB Obul m300pereH emie B JlpesHem Kurtae, u B
NPUHIMIE OH HE OTJIMYAeTCS OT COBPEMEHHBIX KOHCTPYKIMH. J[IpeBHee TexHUUeckoe 00OpynoBaHUE OBLIO
MIPEUMYILECTBEHHO JIEPEBSHHBIM U NPUBOJMIIOCH B JABM)KEHHE Bpy4HyI0. HecMOTpst Ha MeUleHHbIE TeMITbl OypeHwus,
KOTOpPO€ MHOT/IA JUTMIIOCH HECKOJIBKO JIET U JlaKe JECATHIICTHH, COOPYKAIMCH TITyOOKHe KOJIOALK TiyonHoi 1200 —
1500 m. ITpaBaa, cTpowrch OHU TS JOOBIYH paccoiia U Ta3a, a He ISl MOyYeHHS] TUTHEBOM BOJEI.

Y napHo-kaHaTHOE OypeHne moapoOHo ommcaHo B Oporrope npodeccopa E. E. CkopHskoBa «Kak HaxoauTh BOIY
ITOCPEICTBOM OYPEHUS M yCTPaWBaTh MPOCTEHIITNE OYpPOBBIE KOJOAIBD», N3JaHHOH B 1922 1.



B croeit 6pomtope E. E. CkopusixoB ymomuHaer OypoBoi cHapsan Llutma, KOTOpbIi «paboTaeT dpe3BbIYAiiHO
ObIcTpO M mpocTo. B TedeHme nHs, ecnm paboTaTh BABOEM, CO BCEMH IIPUTOTOBJICHHUSMH, MOXKHO JIETKO HMPOOHTH
cKkBaxxuHy auamerpoM 270 MM no 20 M riyOuHoi». BypoBoit cHapsn IlIutiia cocTost BCero U3 4eThIpex HECIOXKHBIX
UHCTPYMEHTOB ¥ OBLI JJOCTYIICH JUIsS U3TOTOBJICHUS B JIF0OOH Ky3HuIle (puc. 31).

[Tepen OypeHuem B ckBakuHY IiIyOMHOW 1 M (zenaercsi OypaBoOM) yCTaHABIMBAIOT BEPTHKAILHO CTOJIO TUAMETPOM
140 — 200 MM ¥ 3aKpeIUISIOT OTTSDKKOH 3a sikopb. Ha Bepxy cTonba 3apaHee JenaroT HoIepeyrHy (B BU/E IJIArOJIHIbI)
c moakocoM u OinokoM. IloxBemeHHBIM Ha OJjoke OypaBOM HaMeYalOT IIEHTP CKBKMHBI. HaunmHaOT NpOXOAKY
CKB&)KHHBI TeM ke OypaBoM Ha riryOuny / M.
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Puc. 32. O6cagnas Tpyda u3 10CoOK

Janee paboTy BeoyT KOHHYECKUM CTAKAHOM — 3TO OCHOBHOW MHCTPYMEHT. [I0THMMAIOT €ro 3a BEpEeBKY Ha BBHICOTY
1 — 1,5 M u Opocator. CrakaH Bpe3aeTcsi B THO CKBaXXUHBI, [PYHT BXOJHT B HErO, YIUIOTHSIETCS M YAEPKHUBACTCS B
CTakaHe, M0Ka ero BhITACKMBAIOT HA MOBEPXHOCTh. MOXKET CIIyYUTHCS, YTO CTakaH Oy/eT 3a0Hparh IPyHTa CIHIIKOM
MaJI0 MJIM COBCEM €ro He 3a0upaTh. DTO MPOUCXOJMT B TE€X CIy4dasiX, KOTJa PYHT OY€Hb TBEP] U CYX HIIM COCTOMT U3
CBIIIY4ero necka WiM Mecka, HallMTAaHHOTO BOJOW (TUIbIByHA). B mepBoMm ciyuae Hajo mouiMBath B 3a00i BOMY, BO
BTOPOM — NOACHIIIATHL HEMHOI'O paCTl/ITeﬂbHOﬁ 3EMJIM 1 HE3HAYUTCJIBbHO CMAa4yuBaTh BOﬂOﬁ. MoKHO Takke IIyCTUTH B
pI(SA) (0] L[I/IJ'II/IH}IpI/I'-IeCKI/lﬁ CTaKaH WJIK KCJIOHKY. HOCJ’IeZ[HHSI " npe€AaHazHavYC€Ha JIs MPOXOJAKH ChIMYYHX W OIJIbIBAIOIUX
TPYHTOB, MOCKOJIbKY CHaO)keHa kianmaHoM. C MOMOIIBIO JKEJIOHKH MOXKHO M3BJICKATh W JOBOJBHO OOJIBIIME KaMHH,
JIUIIG OBl OHU CMOTJIM TIPOWTH B OTBEPCTHE 1O KIIATIaH.

S s Puc. 33. Konnveckmii crakaH B COBPeMEHHOM
' ;L ucnoiHeHuu: 1 — Gammak; 2 — KOHYC; 3 — OKHO
[ 1 IJIsl  YHCTKH; 4 — y#mapHas  WITaHTa
F
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XKenoHnka B MIBIBy4MX TpyHTax OyZeT yclemHo 3abupars mopoxay. [lo mockombky mopona OyneT 3ayiuBath
CKB@)XUHY, MPOXOAKY CKBAXXHMHBI IMPHIETCS BECTH OJHOBPEMEHHO C OIyCKaHHEM 00camHoW TpyObl. Martepuaisl, U3
KOTOPBIX JeNaoT 00caaHble TPYObI, MOTYT OBITh CAMBIMH Pa3HBIMH, 31€Ch K€ MBI ITI0OKa OCTAHOBHMCSI HA KOHCTPYKIIHH



oOcanmHoi TpyOBsl M3 1mocok (puc. 32). OTO oAMH W3 CaMBIX AOCTYNHBIX BapHaHTOB. 3aMETHUM, YTO COBPEMEHHBIC
MaTepHallbl TIO3BOJIAIOT HECKOJIBKO YNPOCTHTHh KOHCTPYKIMIO JAOIATONH 00cagHOW TpyOBl — IIUMBI CHETATh
BCTaBHbBIMH, a BCC COCIHHCHHA COGpaTl) Ha BOﬂOCTOﬁKOM CHHTCTHYCCKOM KIJICC, HaanMep, OIIOKCUJHOM, C
3aIllPEeCCOBKOW IIypynaMy WM rBO3IsSMH. JJOCKM HIDKHEro KOHIa 00cafHOM TPYOBI 3a0CTPSIOT, 3aKPYyIJISIOT U B HUX
TaKXKe MMPOCBEPIMBAIOT OTBEPCTHS JJISI MPOXOJA BOJBI B BOJOHOCHOM Clioe. BepxHue JTOCKH yCTaHABJIMBAIOT BpasOer,
YTOOBI Pa3HECTH CTHIK MPH HapammBaHUM TpyObl. OOcamHyr TpyOy BO BpeMs MPOXOAKH CKBAKUHBI OITyCKAKOT O
CaMoro JHa.

Onwucannbii Beime cHapsn Ilur-ma 6e3 momomnu Ky3Hena W3rOTOBUTH COBCEM HEMPOCTO. Tak, Jaxe B YCIOBHAX
JIOBOJIEHO OCHAII[EHHOTO PCMOIITIIO-MEXAIMMIECKOTO I[eXa KOHMYECKHI CTakaH aBTOpPY CHeNaTh He yAainock. IloaTomy
MIPHUIIUIOCH U3TOTOBHUTH ATOT HHCTPYMEHT U3 IBYX OTPE3KOB TPYO: B HIDKHEH BHIpE3ad KIMHbBSI KUCIOPOIHBIM PE3aKOM,
HATPEIH JI0 ITACTUIHOTO COCTOSIHUS, TIOOTHYJIIH U 3aBAPIIIH — TONYyImiIcs Komyc (puc. 33).

Henoctatkom 6ypoBoro cHapsaga Illutna sBisieTcss HEBO3MOXKHOCTD ITPOXOAKH CKBKUHBI B ITOPOJIE C KPYITHBIMHU
BaJlyHaMH ¥ CIUIOIIHBIMH KaMEHHBIMH IporuiacTaMu. OZHAKO YCTPAHUTH 3TOT HEAOCTATOK CPABHUTENFHO JIETKO, €CIH
UCIIOJIB30BaTh J0JIOTa (KaK MPHU yIapIio-BpamiareablioM OypeHHH), a BEPEBKY 3aMEHHUTh CTalbHBIM TPOCOM. Torma
yJlapHO-KaraTioe OypeHne CTaHOBUTCS YHUBEPCAIbHBIM, IIPUTOAHBIM JUIS JIFOOBIX TIOPO/I.

IIpoxonka TBepAbIX MOpoa TpeOyeT OoJice CHIILHOIO yaapa HHCTPYMEHTa B 3a00e. JlocTHraeTcs 3T0 MPUMEHEHUEM
TSOKETIOW YIapHOM INTaHTH, KOTOPYK MOXHO CJIENaTh LENBHOW WM COCTABHOM (M3 OTAEIBHBIX CTANBHBIX OOJIBAHOK,
IITAHT, 3alOJHEHHBIX OeToHOM). COeNMHATH 3TH OOJIBAHKM JIydlie Ha (ammax ¢ IMOMOMIIBI0 OOJTOB, IMOCKOJIBKY
NWIMHAPUIECKUE Pe3b0BI OT yIapOB OBICTPO CMHHAIOTCS M Pa3beIUHUTH TOTOM OOJBAHKH KpaiiHe TpyaHO. B mpakTuke
aBTOpa IS MPOXOJKA OYEHB TSDKENBIX IMOpoll (KaMeHHbIe TUTH 1o 60 — 80 cM TonmuHO# ogHa Hax Apyroi depes 3
— 4 M) OBUIM MCHOJB30BaHBI MTANTH 00mei Maccor 1o 500 kr. [ToHATHO, 9YTO B 3TOM cilydae yxke Oe3 yiedenkn He
00OWTHCH, a BEPEBKY NPUXOAWUTCS 3aMEHUTH CTANBHBIM TpocoM. [locrmemHwit HEOOXOONM 3lecCh HE TOJBKO H3-3a
MpoYHOCTH. J[e70 B TOM, YTO IUIOCKHE J0JIOTa HEOOXOAWMO TPH KaXKIOM yAape IMOBOpPAuMBaTh HA HEKOTOPBIM YTOI,
9TOOBl OHM pa3pabaThBaid KPYIIIyl0 CKBaxuHy. Korma OypsAT yIapHO-BpamaTeIbHBIM CHOCOOOM, IITaITH
MTOBOPAYUBAIOT TPH KaXIOM yaape pykamu. JI kak OBITh, €CIIM BMECTO IITAaHT BepeBKa? 3aMeHa BEPEBKH CTaIbHBIM
TPOCOM U IMO3BOJISICT OCYIICCTBIISITh TAKOM MIOBOPOT C IMOMOIIBIO CIICIIHATIBHOIO YCTPONHCTBA — KAHATHOI'O 3aMKa (pHC.
34). JIns xperie-HUSL Tpoca B 3aMKe ,ero MPOTSATHUBAIOT BO BTYJIKY, KOIEI] pacyaJuBarOT Ha OTAENIbHBIC MPOBOJIOKH,
OYHINAIOT JI0 METAJUIMYECKOTO OJIECKa U BHIPE3aIOT NICHBKOBBIN CEPACYHUK. 3aTeM MPOBOJIOKH 3arn0ar0T BBEPX, YTOOBI
OHH CMOTJIM BOWTH B KOHHYECKYIO PACTOYKY BTYJIKH, 3aTSATHBAIOT TyJla KaHAT W 3aJMBAIOT KAKHM-JIMOO JICTKOTUIABKAM
METAJUIOM WM CIUIaBOM. BTylka ¢ 3aKperuieHHBIM KaHATOM JIOJDKHA B 3aMKE CBOOOJHO BpAIaThCs, TEpEeMEmaTbes
BIIOJIb OCH W TIPOCKANb3bIBATh IIPU 3aKPYYMBAaHUHM-PACKPYYMBAHHM KaHaTa. B 3TOM Kak pa3 W 3aKIHOYacTcs
KOHCTPYKTHBHAsi HAes KaHATHOTO 3aMKa. TakuM o0pa3oM, TpH TOAHATHH JOJNOTa TPOC HATATHBACTCS W
packpy4rBaeTcs, MMOBOpadUBas CBOOOJHO BHCSAIIEE IOJIOTO BMECTE CO BTYIKOH Ha HEKOTOpbIH yroin. Korma xe
OpoIICHHOE JOIOTO YAapseT B MOPOAY,TPOC B PE3yIbTATe CHATHS HArpy3KH CHOBA 3aKPYyYHBAETCS, IPOBOPAYNBASICH B
3aMKE.

Puc. 34. Kanatuseiii 3amok: 1 — kopmyc; 2 —
maiiéa; 3 — BTynka; 4 — oTBepcTHe IS BBIX0AA
BOABI

Ha3nauenne omopHO# mIaifObl 3aMKa — TMPEJOXPAHNUTh €ro KOPIYC OT PAcKJICHBIBAHUS NPH yIapax, OTBEPCTHS
CITy>KaT JUIsl BBITE-KaIlksl BOABI, ITONaBIIeH B 3aMOoK. KoHycHas rpebeHKa B BEpXHEH 4acTH 3aMKa IO3BOJISIET 3aXBaTHTh
3aMOK C ITOMOIIBIO JIOBHJIBHOTO HPHUCIIOCOOJICHNS TIPH aBapyH, €CIIM TPOC BHIPBETCS U3 3aMKa, M BBITALIUTh YAAPHYIO
LITAHT'y C UHCTPYMEHTOM Ha MOBEPXHOCTb.



Puc. 35. Cxema yCTAHOBKH JHSI YAAPHO-KAHATHOTO OypeHusi: 1 — 10J10T0; 2 — ynapHas mraira; 3 — 0J10K;
4 — NMOABMIKHBIN 32XBaT; 5 — KaHaTHbIH 0apadaH; 6 — GapalaH [ BepeBKH; 7 — 3JIEKTPOABHUraTeb; 8§ —
peaykrop; 9 — kanart; 1) — BepeBka

UtoOBI OCYIIECTBHUTH yAap B 3a00€, TO €CTh COPOCUTH yIapHYIO IITANry ¢ OypOBBIM HHCTPYMEHTOM C BBICOTHI T€X
ke 1 — 1,5 M, Haj0 oTTsArMBaTh KaHaT. [[jis 3TOro ymoOHO M MPOCTO UCIOJIB30BaTh BTOPYIO jebenky. Hampumep, ¢
9TOH LIeNIbIO Ha BBIXOIHOM BaJl KAKOT0-JIMOO0 peyKTopa MOXKHO YCTaHOBUTH HEOOJIbIION Oapadan 220 MM 1uaMeTpoM, a
Ha HEro HECKOJIbKUMH BUTKaMH HaOpPOCUTH KalpOHOBYIO BepeBKy (puc. 35). OnuH KoHel 3TOH BEPEBKH C MOMOILBIO
3axBara clieyeT YKpPEenuTh Ha Tpoce. [Ipr HaTAruBaHMK BTOPOTO KOITHA BEPEBKU pyKaMu OHa (B pe3ysbTaTe TPEeHUs Ha
Oapabane) oTTsArMBaeT Tpoc. EcnM OTHyCTUTh KOHel, BEpeBKa NpPOCKalb3bIBaeT MO OapabaHy M IITaHra C
WHCTPYMEHTOM HajaeT B 3aboil. Pasymeercs, mo mepe yriryOsieHMs HHCTPYMEHTa B TPYHT TPOC HEOOXOIMMO
MIPOTPABIMBATh, & MPH MOJAbEeME W3 3a00s Ha MOBEPXHOCTH BEPEBKY C 3aXBaTOM OTCOEAWHATH. [IpoMbINUICHHBIE
YCTaHOBKH yJapHO-KaHAaTHOTO OypEeHUs AJsl OTTATHBAHUS KaHAaTa CHAOXKAOTCS CIICIHAIBHBIMH YCTPOHCTBAMH C JI0-
BOJIBHO CJI0’)KHON KMHEMATHKOH, BOCIIPOM3BECTH KOTOPBIE CAMOESITENbHOMY OYypPHIIBIIUKY CIIOXKHO Jja M HU HYKHO.

bapaban 11 OTTSArMBaHUS KaHaTa MOXHO CIENaTh M C PYyYHBIM IIPUBOJOM HO THUIy CTAPUHHOTO ((JIOHEIIKOTO»
Bopora. Takoi BOpPOT IuaMeTpoM 10 2 M JeJaly U3 TOJICTBIX IOCOK, YTOOBI OH BBINOJHSII POJIb MAaXOBHKa (AJIS1 3TOTO
OCHOBHYIO MaccCy KoJieca HaJI0 10 BO3MOXKHOCTH pa3MeCTHTh Ha 000Je) U obJyierdyan OTTSATMBaHME KaHaTta Onaronpaps
WHEPLUU.

Hano cHavana mopabGoraTh mITaHramu, 4ToObl MPOYYBCTBOBATH BCIO IIPENIECTh yNapHO-KaHATHOTO OypeHHs.
CkBakMHa B 3TOM Cllyda€ MJIET COBEPLICHHO OTBECHO, NPSMOJIMHEHHO, IIIyOMHa ee He JMMUTHPYETCs, JIUIIb OBl
XBaTWJIO TPOCa, O OBICTPOTE MOJbEMa M CITyCKa MHCTPYMEHTa B 3a00il He NMPHUXOAWUTCS M TOBOPUTH, OCOOCHHO €ciH
HCIIOJIb30BATh JIEOE/IKY ¢ MEXaHWYECKUM IpHUBOJIOM. He TpeGyeT ckoyibko-HUOYAb 3HAUNTEIBHBIX YCHIMH M Ha TOIBEM
yIapHOH MTaHTH BTOPOHU JIEOETKOM.

3nmecs He OyIOyT paccMaTpuBaThCS OCOOCHHOCTH OypeHHs pPasNHYHBIX MOPOJ, CIUIIKOM HUX MHOro. CTpoutens
KOJIOJIIIA caM TIPHCIOCOOWTCST K «CBOMM» IOpPOAAM, IOAOMpas TOT WIIM MHOW HMHCTpYMEHT. B pszme ciydaeB nemo
obnerdaercs, ecnmu B 3a00i momnuBaTh Boay. Torma W mporecc OypeHHs HIOET Jierde, W pa3OypeHHBIE MOPOIHI,
0COOEHHO TBEpIIbIE, JeTde 3a0paTh )KEITOHKOH.

IIpu xaxxgom nogbeme U3 3a005 OypoBOro HHCTPYMEHTA €r0 HaJo TIIATEIbHO OcMaTpuBaTh. M Bee ke, HecMOTps Ha
BCE MPEAOCTOPOKHOCTH, CIy4aroTcs aBapuu. Hambosee crnabbiM MECTOM NpHU yAapHO-KaHATHOM OYpEHHH SIBISIETCS
KpeIUIEHHE CTajlbHOTO TPOCa B KaHATHOM 3aMKoO. IIpu 3akiIMHMBaHMM MHCTPYMEHTa B 3a00€ TPOC MHOTAA MOXKHO
BBIpBaTh M3 3aMKa. B 3TOM ciydae U W3BJIE€YEHHUS] MHCTPYMEHTA MPHIETCS M3TOTOBUTH JoBUTEND (puc. 36). Ilepen
CITyCKOM JIOBHTENISI B CKBRKUHY 3yObsl €r0 HaJl0 OTBECTH B KpaifHee IOJIOKEHUE, CXKaB MPY)KUHBI M 3aKPENHB 3yObs



IHTI/Id)TaMI/I. Korna nosurens HaZACHCTCA HAa BEPXHIOIO YaCTh KAHATHOI'O 3aMKa — Ha KOHYCHYIO rpe6eH1<y, TOPCH 3aMKa

MIPUIIOAHUMET TPaBepCy, ITHUPTH OCBOOOAAT 3yObs, W MOCIETHHE IO BO3ICHCTBHEM INPYXXHH 3aXBaTAT 3aMOK 3a
KOMUYECKHE BBHICTYTIBI.
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Puc. 36. JloBuTesb 1J1s1 KaHATHOTO 3aMKa: 1 — kopnyc; 2 — TpaBepca; 3 — mTudr; 4 — 3y6; 5 — ckoba; 6
— KaHATHBII 3aMOK

Koraa nmpoxo/ika CKBIDKUIIBI BEIETCs ¢ 00caHON TpyOOii, OypOBO#l HHCTPYMEHT JOJDKEH MPOXOAUTH BHYTPH TPYOBI
¢ 3a30opoM 10 — 15Mm Ha cTopoHy. OcTaromuiics Ha CTEHKAaX CKBa)KMHBI JIMIIHUAN TPYHT OyIeT cpe3aThecsi 00cagHOi
TpyOOil TpH ee OMmyCKaHHH. 3/1eCh OMATh BEChMa IOJIE3HON OKAKETCs TsDKeas IITaHra, KOTOPOM TpyOy MOXKHO
OCHOBATEJIbHO NPUCTYKHYTh M 0canTh BHU3. CTalibHast TPyOa B 3TOM cilydae OyAeT HauTydIleH.

H

Puc. 37. Paciuupuresb ckBaxkuubl: 1 — BepxHuii guianen; 2 — kopmnyc; 3 — ocb; 4 — pe3sen; 5 — roj;(Jira-
Ka; 6 — npykuHa; 7 — HUKHUIA duiaHeln

Ecnu ckBaknHA IPOXOIUT Yepe3 TBEpAbIe MPOHIIACTHI KaMHS, Cpe3aTh CTEHKH C MTOMOIIBI0 00CaTHOM TPyOH! yXKe He
ymactcsi. MOXHO TOMBITAThCS PACHIMPUTh CKBOXUHY OKCIEHTPHYHBIM J0JIOTOM, HO Oonee 3(deKkTHBHBIM
WHCTPYMEHTOM SBISIETCA CIEHUATBHBINA pacmipuTens. UTOT pacHIMpUTENh HMEET [Ba pe3la, KOTOPBIE MOTYT
MTOBOPAYMBAThCSA Ha OCH U, BBICTyNAas HapyXy, 3a Kpas o0camHo# TpyOsl, pa3pabaThiBaTh COOTBETCTBEH HO CKBAKHUHY
Oousbiiero auamerpa. Pacmmpurens paboraer BMecTe € J0J0TOM. UTOOBI CIIyCTUTh pacIIMpHUTENb B 00CaIHYIO TPYOY,
HAJI0 €ro pe3libl OTOTHYTh BHU3, CXKaB MPYXKHUHY.



IIpotins HWwKkHUE 00pe3 obcamHOW TpPyOBI, pe3lbl MOJ BO3ACHCTBHEM CHXKATOM NPYXWUHBI (Uepe3 MOAKIAAKY)
pacxonsaTcs W YCTaHABIMBAIOTCA B pabouee monokeHue (puc.37). Ilpu mageHmsX ymapHOW IITAHTU PE3Lbl CPE3aroT
MOPOJIy CO CTCHOK CKBa)KHMHBI 32 IpejiesiaMu 00caHo# TpyObl. Korja HHCTpYMEHT MOAHUMAIOT Ha IOBEPXHOCTh, PE3IIbI
yIUPAIOTCS B Kpasi 00CaHOM TpyOBbl, IOBOPaYMBAIOTCS BHH3, PEO0JIEBasi CONPOTHUBIIEHHE MPYXKHHBI, U IIPOXOJSAT B
oOcanHy0 TpyOy.

OBCAJIHBIE TPYBbI

O6canuble TpyOBl ISl CaMOJENBHOTO TPyOYaTOTro KOJIOANA JIydllle B3siTh CTaJIbHBIE, OCOOEHHO Ul TIyOOKHX
kostonueB. OHM NpoyHee IPYyrux, W HX JIerde COEAWHHTH, BIpoUYeM, oOcanHble TPpyObl MOTYT OBITH acOecTouem-
OWTHBIMH, IJIACTMACCOBBIMH, YyTYHHBIMH U JIepeBIHHBIMU. OOcamHyto TpyOy HAOMPAIOT U3 OTACTHHBIX 3BeHBEB, THHA
KOTOPBIX U1 ymoOcTBa B pabore coctaBisieT 2 — 4 M. CTanbHBIC 3BEHBS COSAMHSIOT MEXKIY CO0OH pe3bOOBBEIMH
MyTaMu WK cBapKoil. B 3HAYNTENHHOM cTeNeH: crIoco0 COSIMHEHNS 3aBUCHT OT quaMeTpa. Tak, TpyObl BHYTpEeHHIM
nuamerpoMm 50 MM (2 nroiima) mpoiie coenuHATh Mydramu, a TpyObl quamerpom 100 MM u Gosnee — cBapkoi. B
YaCTHOCTH, Ha KOHIAxX TpyO nuamerpom 50 MM pe3pOy (14 HuTok Ha | mroiiM) HapesatoT Ha quHEe 50 MM. Bes mmmaa
Myl — 112 MM (100 MM pe3bOBI IUTIOC IBE KOHIIEBBIE TPOTOYKHU JUTHHOW 6 MM i1t 3axona TpyOs!). @opma My s
TakKasd K€, KakK 1 JJI1 COCJUMHCHUS LITAHT .

Jlnst cBUHUMBAHUS OTIENIBHBIX 3BE€HBbEB 00CAJHOW TPYOBI JIydllle NPUMEHSTH AEPEBSHHBIE XOMYTBI, TaK KaK 3TH
TpyOBI CPaBHUTEIILHO TOHKOCTEHHBIE M MOTYT OBITh cMsTHI. [lonBenmmBanue oOcagHOW TPyOBl B CKBaXXMHE, KOHEUHO,
Ha/Ie)KHEe Ha CTAIBHBIX XOMYTaX.

[Ipn coemuHeHMH 3BeHbEB 0O0CaaHOW TPYOBI CBapKOW CHavana TpyOy Hape3aloT KHCJIOPOIHBIM pEe3aKkoM Ha
OTIeNbHBIE 3BeHBS MO 2 — 3 M anuHOH. JIMHMIO pa3pes3a IenmaloT ¢ MBICHKOM, YTOOBI MpPH CBapKe OOJETrdHTh
LEHTPUPOBAHKE U CTHIK OBl HE MMeN OONBIINX 3a30poB. Kax bl pazpe3 Hamo He 3a0BITh MOMETHTH Kpackol. LleHTpu-
poBaHHE 3BEHBEB MeEpel CBAPKOH MOXKHO OCYIIECTBHTH C IMOMOIINBIO IPOCTEHIET0 KOHAYKTOpa W3 JBYX YTOJKOB
(IBeIEPOB) WM TPEX CTAJIBHBIX HaKiIagoK. [locnenHue Hy)KHO IPUBAPUTH K IITAHTaM, YTO ITO3BOJIUT JOTIOIHUTEIHHO
YKPEIUTh COeTUHUTEIBHBIN IIIOB.
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Puc. 38. TpyOublii 0ammak: a — riaakuii; 6 — ¢pesep

Bo Bpemsi criycka oOcanHOW TpYObl B CKBOKMHY HW)KHHI KOHEI| €e BCTpe4aeT B NOpOJax- TBEPAbIC BKIIOUCHUS B
BUJIE TAJIEK U IPO-TUIACTOB KaMHsl. YTOOBI IPEeJOXPaHUTh TOPEH; TPYOBI OT CMSATHS STUMHU TBEPIBIMH BKIIIOUEHHUSIMHU, .2
TaKke 4TOOBI 00pe3arh TPyOOH BBICYHYBIIMICS B CKBaXHHY Kpail TBEpIOW NOpPOJbI, Ha HIKHHUH KOHeN TpyOBI
yCTaHaBJIMBAIOT Ha pe3b0e Wi cBapke TpyOHBIN OamMak min ¢pesep (puc. 38). Pexxymue kpomku ¢pesepa H0KHBI
OBITH OOpallleHBl B CTOPOHY IIPOBOpavYMBaHMs 00caHOM TpyObl, TO €CTh 1o YacoBoi cTpeinke. KoHIbl 3yObeB (pesepa
3aKaINBAIOT, «Iy-TYHIT» WIN MIPOU3BOISAT Ha HUX HAIJIaBKY, TBEPAOTO METalIa.

Eme onnHoli HeoOXOAWMOW TPHHAUICKHOCTRIO 00CamHOW TPYOBI NMPH PYYHOM YIApHO-BpAIATEIFHOM OYpEeHUH
SIBIIICTCS TIPENOXPAaHUTENBHBIN maTpyook. OH mpencTaBiseT co0oi OTPEe30K TOH ke caMoil 00caIHOW TPYOBI IITHHOM
150 — 200 MM c¢ pe3pboif Ha omHOM KoHue. Ha3HadeHne marpyOka — NpeZOXpaHHUTh pe3b0y BepxHEW My(THI
oOcamHOW TPyOBl OT M3HAINMBAHMUA O ITAHTH. ECIN 3BEHBS COEAMHSIOT CBapKoOi, HaTOOHOCTH B TaKOM MHaTpyOke
oTHajaer.

Korna cBapka oTcyTcTBYeT Wi 0OcaaHas TpyOa He CTalibHasi, COSJUHEHHE OT/AEIbHBIX 3BEHbEB MOYKHO IIPOU3BECTH
CTAJIbHBIMU Hakjaakamu Ha Oonrax. [lupuna takux Haknagok — 15 — 30 mm, yiuaa — 100 — 200 MM, TonmuHa —
6 — 9 MM. Y3KHMe KPOMKH HaKJIQJIOK Haao cpe3arh 1mox yriaoM 30 °, 4roObl 3a BHyTpEeHHHE NMPOKJIAIKH HE LEIUISIICS
HWHCTPYMEHT, a Hapy)XHble HE MeIIaJli MPOXOJUTh TpyOe yepe3 rpyHT. Ha BHYTpEeHHHX HakJIaJIKkax Hape3aroT pe3bly
JUISL Kperexa. 3BeHbs CTAIbHON MM 4yT'YHHOH 00caHOM TpyObl MOXKHO NPH JIOCTATOYHOM TOJIIMHE CTEHOK COCANHHUTH
0e3 BHYTPEHHMX HaKJIQJIOK, Hape3aB pe3b0y HEMOCPEICTBEHHO B CTEHKE. UTOOBI CTHIK CTajl HEMPOHMIAEM JUIS BOJBI,
€ro cieayeT 3aKphiTh «MOKpoH», My(dToi. [lemaror 3Ty My(Ty N3 HECKONBKHX IIOJIOCOK CTEKJIOTKAII, HaKJICHBas
KaXIyI0 TIOJIOCKY BOKPYT CTBIKa 3MTOKCHAHBIM WM JIPYTUM HAJEKHBIM CHHTETHUECKHM KiieeM. CTBIK mepes MpuKIiIeii-



KOH CTEKJIOTKaHH HEOOXOIUMO OYHCTUTH OT 3arpsA3HEHHH, PXKaBUYWHBI U TIIATENBFHO OOE3KUPUTH ALETOHOM HWIH
pacTBopuTeNeM ISl HATPOIMAIH. B 3THX ’Xe pacTBOPHUTENAX HAIO IMPOMBITh M CTEKIOTKaHb, YTOOBI YHAJIHThH
3aMaciiBaTelb, IMONAJAIOIINA HAa Hee B IPOLECcCe M3rOTOBJIEHHS. [IpOMBITYIO TKamb HEOOXOIUMO IMPOCYIIUTH B
TeueHue 2 — 4 4. ([ng Toro 4ToOBI OYUCTUTH CTEKIOTKAHb OT 3aMAaC/IMBATEINIs, MOXKHO «IIPOXKEUbY» €€ MasUIbHOM
namitoid.) OOMaThIBaTh CTHIK HY)KHO ITOJIOCKAMH pa3HOM IIMPUHBL: KaXkJaas BepXHss AoJbkHA ObiTh Ha 20 — 30 MM
IIMpe HWXKHEW W TPUKPHIBaTh ee KpoMKu. «Mokpas» Mydra mocie OTBep)KICHHUS Kiesi NPHOOpETaeT BBICOKYIO
MIPOYHOCTh, U €€ MOXKHO paccMaTpHBaTh KaK CHJIOBOW 3ieMeHT. TeM He MeHee Hapy)KHble HaKJIQJIKW M3 CTajH BCe
paBHO Hajgo OyAeT MOCTaBUTHb W NPHXKaTh UMM CTEKJIOTKaHb. DTO MPENOXPAaHUT My(Ty OT BO3MOXKHOTO CIBHIA IIPH
TPEHUH O TPYHT. B MIOTHBIX rpyHTaX oOcamHas TpyOa OOBIYHO BXOAMT B CKBA-XKHITY C 3a30pOM U CIBUT YIDIOTHEHUS
MaJIOBEPOSTEH, TOT/Ia YIUTOTHSIOMKE OaHIaXKW MOXKHO BBIPE3aTh B BHAE KOJEI M3 KaMephl aBTOMO- OILIBITON IIWIIBI
MMOIXOSIIET0 ArameTpa. Eciam Bce ke MPOM3OUIEeT COBUT PEIMHOBOTO KONBIA M OHO MPOHHWKHET B HEPOBHBIN CTHIK
MeXIy TpyOaMu, mepeKphIBast IPOXOA B TpyOe, OT PE3UHBI JeTKO n30aBUThCs. JlJIs 3TOTo ee Hallo MOKedb KaKOH-1100
TOPENKOM, OMyIIeHHOH B oOcamHyro TpyOy Ha mpoBojoke. HaTsHyToe pe3mHOBOE KOJBIO, KOT/Ia OHO CyXOe, cpasy
3aropaercs M TyT K€ Pa3phIBaeTCsl, 0CBOOOKIast TPOXO.

BOJAOIIPUEMHASA YACTDb TPYBYATOI'O KOJIOJILIA

KoHCTpyKIMsl BOIONIPHEMHONM 4YacTW TPyO4YaTroro KOJIOALA 3aBUCHT OT CTPOEHHsI BOJOHOCHOTO cios. Ec-mm y
HIDKHETo o0pe3a o0casHON TPyObl )KEJIOHKOH yZaeTcs BBIPa0OTATh IOJIOCTb, KOTOpas 3aIlOJMsET-Csl NMpHUTEKaronen
BOJIOW M CO BpPEMEHEM HE 3aTSATUBACTCS, TO JIyUIero He CIeAyeT U JKeJlaTh: MOKHO obolTuch 6e3 ¢ubrpa. Korna xe
BOJIOHOCHBIH CJIOM TpesicTaBisieT co0Ol MECOK-IUIBIBYH M CKBa)KMHA 3aTATMBACTCS ITIECKOM, HECMOTPSI Ha YHCTKY
JKEIIOHKOH, (PUIBTP HYKEH.

, Puc. 39. Ceruarplii ¢puabTp: 1 — mMTHIKOBaAsA
I‘I:ﬂ] e MyprTa; 2 — caabHMK; 3 — orTBepcTHs; 4 —
NMPOBOJIOKA; 5 — ceTrka; 6 — oTcTOMHUK; 7 —
™ R npo6ka
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CymiecTByeT AOBOJBHO MHOTO KOHCTPYKIMH pa3liMuHbIX (HIBTPOB, HO B CaMOJEIbHBIX TPyOUaTHIX KOJIOIIAX
00BIYHO IPUMEHSIOT HanOOJIee MPOCTHIC ceTuaThie PUIbTPHL, (puc. 39).

B Hacrosmiee Bpemsl MPOMBIIUICHHOCTh BBITYCKAaeT OOJBIION acCCOPTUMEHT ITPOBOJIOYHBIX TKAHBIX (HIBTPOBBIX
cerok (I'OCT 2765 — 75). Ilo ¢opme sHeek B CBETy pas3iM4yarOT CETKH C KBAJPaTHBIMHU, NPSMOYTOJBHBIMH H
myJeBbIMH stuelikamu. [1o pasmepam siueex [Uis Hamlel nesu HanooJsiee MPUroJHbl MeNbYaiie — ¢ IUIOLIAIBIO SYCEK B
cery 0,025 — 0,25 MM” U MeJKHe — ¢ IUIOmanbio sueek B ceery 0,25 — 1 mm’. IleperuieTeHne MPoBOIOK CETKH
MOXKET OBITh IIOJIOTHSHBIM M CapXeBBIM. Y CETOK C HyJIEBBIMU S4EHKaMH NPOBOJIOKH OCHOBBI (IPOXOISIINE BHOJb



MOJIOTHA CETKHW) HAaXOITCS HAa OIPENeIEHHOM pAcCTOSHHHM IpPyr OT Apyra, a 0ojee TOHKHE MPOBOJOKH YyTKa
(mpoxosmue MomepeK MOJIOTHA CETKH) PACcIOIOKEHBl BIUIOTHYIO OPYT K OpyTy. braromaps TakoMmy NeperyieTeHUIo
SYeUKU B CBETY OTCYTCTBYIOT. Jlisi TpyG4aTOro KoJIOJ-Lia TOASATCS CETKW M3 MEIH, JIaTyHHu, (hochoprcToil OpOH3EI,
MonubOieHa, HuKeds u ap. CeTKy U3 Hep)KaBerollel CTany MOXKHO CHSATh CO CTapoil CTUPaIbHOW MallMHbI.
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Puc. 40. ®WILTP M3 KpPYIHOIOPHCTOIO Puc. 41. ®uabTp U3 KPYNHOMOPHCTOrO 6eT0]-£a Ha
GeTOHA ¢ HAPY/KHBIM CTAILHBIM KapKacoM: 1 BHYTPeHHEM KepMace ¢  3aChIIHbIM  TI'PaBUAHBIM
— oGcagnas Tpyba; 2 — QuIbTpyOmHii caJbHUKOM: 1 — pe3epByap; 2 — rpaBuiiHbIi caJbHUK; 3
0.10K; 3 — Kapkac ¢ okHamu; 4 — omopa; 5 — ¢uabTpyomuii 0J10X; 4 — KapKac ¢ OTBEpCTUSIMU; S5 —
— orcToiiHuK; 6 — npodka; 7 — reo3anb rBO3/1b; 6 — npobKka

Kakas cerxka Hambojee NpUrogHa B ONPEAEIECHHBIX MECTHBIX YCIOBHUSX, MOXKHO CKa3aTh, TOJBKO BBISICHUB
3€pHHUCTOCTb BOJOHOCHOTO CI0. Bo MHOTHX cioy4asx NMpeArnouTeHHEe OTAAIOT CETKE C IyJIEBBIMU SYEHKaMHU, IOCKOIbKY
BOJIA 3/IeCh NPOXOIUT Yepe3 3a30pbl B BUAE IHIeleld W Takue (QUIBTPHI MeHblIe 3acopsioTca. Ecmu anst ¢unbTpa He
yZIacTcsl HAWTH MOAXOAALIYI0 TPyOy M3 HEPKaBEIOLIET0 MaTepuasa, €€ MOXKHO CBEPHYTh U3 JHCTAa. Y TakoW TpyOsl
TIOSABIISIFOTCSI JayKe HEKOTOPBIE MIPEUMYILECTBA, TAK KaK OTBEPCTHSI, BHIIIOJIHEHHBIE B JICTE, JIETKO OYUCTUTH C OOpaTHON
CTOPOHBI (BHYTpEHHEH) OT 3ayCEHIIEB, 00pa3yIOIUXCS IPH CBEPIICHHUH.

Ha nepdopupoBanHyto yacTs TpyObl HAMATHIBAIOT MPOBOJIOKY C 33a30pOM Mex1y BuTKamu 1,5 — 2 mm. [IpoBosoka
Hy’KHa JIJIsl TOTO, YTOOBI IIPUITOHATE CETKY HaJ| TPYOOil M yBEJIMYHUTh 3TUM TaK Ha3bIBAEMYI0 CKBaXXHOCThH (DHIILTPA, TO
€CTh €r0 MPOIYCKHYIO CIOCOOHOCTH i BoAbI. IIpoBOJIOKY NMpHBapUBAarOT WM MPHUIIAWBAIOT (JIydlle TBEPABIM IPH-
1oeM) K TpyOe 10 KOHIIaM M B HECKOJIBKHX MECTaX MOCPEIUHE.

CeTKy 3aKpeIuIsioT Ha TpyOe NOBEpX MTPOBOJIOKH CBAPKOM, ITAKOW MM CHIMBKOHW. Ecin ceTKy 3aKpernisioT CBapKoi
WM TaliKO, TO CHavaja MPUKPEIUISIOT OAMH Kpai CeTKH, 3aTeM HATSATHBAIOT €€ Ha TPYOy M 3aKPEeIlIsIoT BTOPOH Kpaii.
CmmBKy NpOM3BOIAT CieayromuM obpasom. Ilepen oOTSDKKONM M3MEPSIOT OKPYKHOCTB TPYOBI, M TETKY OTPE3al0T C



MIPUITYCKOM JUIsl 3aIIpaBKH KOHIIOB. KOHIBI ceTkH 3aru0aroT BHYTPb, @ B MECTa U3IH0a BCTABIAIOT IIPOBOJIOYHBIE CTEPIK-
HU TUaMeTpoM 2,5 — 3 MM. DOTH CTEp)KHH IPEIOXPaHSIIOT CETKy OT pa3phiBa IpH CTATHBaHHU ee KpaeB CeTky
CILUBAIOT IIPOBOJIOKOM BEPXHIOIO M HIKHIOW.KPOMKH CETKU MPUBAPHUBAIOT WIIM MPHUIIAUBAIOT K TPyOe.

Hwxke ¢uapTpa BogompreMHasl 4acTh JOJKHA MMETh TJIYXOH pe3epByap, KOTOPBIH OYIET CIyXHUTh COOPHHUKOM
necka M wia, npoureqmux yepe3 GuibTp. He HYKHO CTpeMUTbCs, YTOOBI (QUIBTP 3aJEpiKUBAT Melbuaiime Qpakiuu
necka. Ilyctp oHn mpoxomsar uepe3 (GWIbTp M 3aTeM JIMOO BBHIHECYTCS ITOTOKOM BOABI HA IOBEPXHOCTH NPH OTKAYKe,
100 OCSIyT B OTCTOIHMKE. B 3TOM ciydae B BOJOHOCHOM TOpoje oOpa3yeTcs BOKpYyr (uiIbTpa cioil u3 Ooiee
KPYITHBIX YaCTHII IECKa MJIM I'PaBHU, KOTOPBIE caMy OyAyT UTPaTh poJib ECTECTBEHHOTO (pribTpa.

B obcagnyro TpyOy (QMIBTp BCTaBISIOT C IIOMOLIBIO IITAHTH, KOTOPYHO HW)KHMM KOHIIOM C IIOIEPEYHBIMHU
BBICTYIIAMH 3aBOJAT B INTHIKOBYIO My(QTy QWIbTpa. 3aTeM, yaep>KuBas IMTAHTONH (IIBTP, IPUIOJHUMAIOT 00CaTHYIO
TpyOy Je0eKoi MK JOMKpaTaMy. JTa olepanus Ha3bIBaeTCsl «0OHaxeHne GprmipTpay. s HamopHO, apTe3naHCKOMH,
BOIBI MeXIy (GHUIBTPOM M 00calHOH TpyOOil yCTaHABIMBAIOT CAIBHHUK W3 PE3UHBI WIH IEHHKOBOTO IPOCMOJICHHOTO
mHypa. [Tocne oOHaxxeHns GUIbTpa IITAHTY ITOBOPOTOM BBIBOIAT M3 INTHIKOBOH MY(THI U BHITACKHUBAIOT HA IOBEPX-
HOCTb.

Ounprp ans TpyO4aToro KoJjojala, KOTAa AMAMETp €ro He CJIMIIKOM Mall, JIeTKO CHAeNaTh Takxke |3
KpynHomnopucroro 6etona (puc.40).

Pazmeps! 3epoH rpaBus WM IEOHS ISl KPYITHOIIOPUCTOrO OETOHA ITOAOMPAIOT B 3aBUCUMOCTH OT KPYITHOCTH 3€PEH
Tlecka BOJOHOCHOTO CJIOSL: COOTHOIIEHHE 3T0 puMepHO paBHO 10 : 1. Jlo3upoBka LieMeHTa, BOABI M TEXHOJIOTHS paboThI
C KPYIHOIOPUCTHIM OETOHOM OmHcaHbl Bbime. DUIBTP W3 KPYNHOMOPHUCTOrO OETOHAa AENAlOT B BHJIE TPyOUaThIX
omokoB mmHOW 200 — 400 MM u TommuHON cTeHKH 30 — 35 MM. 1)J0KM yCTaHABIHMBAlOT B TPyOUaTHId KapKac C
OKHAaMH U 110 TOpLAM CKPEIUIIIOT IEMEHTHBIM pacTBOpoM. Uepes CyTKH GHIBTP MOXKHO OITyCKaTh B CKBAXHHY. DHIBTp
U3 KPYITHOIIOPUCTOTO, OETOHA MOXKHO CMOHTHPOBAaTh M Ha BHYTPEHHEM IepopupoBaHHOM Kapkace (puc. 41). B
MIOCJIEJHEM CIIy4ae BCIO KOJIOHHY OCTOHHBIX OJIOKOB YCTaHaBIMBAIOT Ha JAEpEeBSHHOH mpobke. Ecmm mo kakoii-To
NPUYMHE IPOU30IIET KOPPO3Us CBA3YIOLIErO M CLEIUICHHE MEXIY 3epHAMH I'paBUs HApYMIUTCS, QUIBTP 3TOH KOH-
CTPYKLIMY NPEBpAIAETCs B 3aChITIHON I'paBUiiHbIN. [Ipn noCcTaTOYHONH MOLIHOCTH BOJOHOCHOTO CJIOSI M .3HAYUTEIbHOM
NeOUTe CKBAKUHBI 11€1€c000pa3HO TpaBUHHBIA (HILTP Pa3MECTHUTh HWXKE CTaTHYECKOTO YPOBHS BOJIbI, a CaJbHUK
clenaTh 3achllHbIM, rpaBuitHbIM. Torma B mosocTH oOcamHOW TpyObl Han (HUILTPOM oOpasyeTcs Oosbliee
HPOCTPAHCTBO /Il Hacoca.

WHorna MoXXeT OKa3aThesl JOCTATOYHBIM M NPOCTEHIINI (DUIBTP M3 MEJIKOTO IeOHS I TPaBUsl C IPUTOKOM BOJIBI
Yyepe3 JHO, KaK Y HECOBEPIIEHHOTO NIaXTHOTo Konoaua. [Ipu Heynaue Takoil GuiIbTp JETKO M3BJICYb JKEIIOHKOM.

BOJAOINIOABEMHUKH
N3 TPYBYATBIX KOJOALEB

[Ipome Bcero MogHATH BOLY M3 TPYOUATOro KOJIOAIA C TIOMOIIBIO AJIEKTPHUECKOTO BUOPAIIMOHHOTO Hacoca. Takue
HAacochl Ul KCIOJB30BaHMS B OBITY B JIOBOJBHO IIMPOKOM AaCCOPTHMEHTE BBITYCKAET a HACTOSIIEE BpeMs
OTEYEeCTBEHHAS MPOMBINIICHHOCTh: «Maisimy, «Pydeex», «Y naneny, «Poxaudox» a np. Bece oHm paboTaroT oT 0HO-
(a3HOH ceTH nepeMeHHOro Toka HanpsbkeHueM 220 B, HaxoasTcs Bceraa B HOIPy>KEHHOM COCTOSIHUU U IIPU TPaMOTHOM
9KCIUTyaTalliM CIyXKaT IauTenbHoe BpeMs. OCOOEHHOCTH YyCTAaHOBKHM MX M CKBA)XKUHY OIMCAHBI B MPWJIATacMbIX HH-
CTPYKIMSIX 3aBOJOB-H3roToBHUTENEH. ClOXHEE Ae0 0OCTOHT, Korga AuamMeTp o0caJHOW TPyOBI Masl U IO TO3BOJISAET
UCIIOJIb30BaTh Takue HAacoChl. B 3TOM ciydae npu riyOuHe Oosiee 7 M NpUAETCS IPUMEHUTD MOTPY>KHOM TUTYH)KEPHBIN
HAcoC C PBIYAXHBIM NPUBOJOM (PYYHBIM WM MEXaHHYECKUM). BO3MOXHO Takke HCIIONb30BAaHHE CIIEIHAIBHOIO
ycTporicTBa — 3piudra.

[TnmymxepHble TiyOMHHBIE HAcOCHl BBITyCKAlOTCA Mamiell NpoOMBINUIEHHOCTBhIO. Tak, bwuiickuit mamm-
HOCTPOUTEIbHBIA 3aBOJI 00OpPYJOBaHUS XXMBOTHOBOMYECKMX (epM Npou3BOAMT IiyOmHHBIN macoc HI-1, xoTopsiid
HUMEeT MPOM3BOANTENBHOCT 15 J1/MUH U riryOuHy nogbema Bobl 30 M. [IprcoeqMHUTENBHBIN pa3Mep KOJIOHHBI TPYO
— 1 1/4 mroiima. [TproOpectn Takoi macoc B Mara3uHe TPYIHO, IIO 3aTO MOXKHO CIIEJIaTh €0 CBOMMH pyKaMH. XOTS K
TOKAapIO BCE XK€ MPHUIETCS 00PaTUTHCS 3a TOMOLIBIO.

W3 Tpybuaroro xonomma HeOOIBIIOTO AUAMETPa, B KOTOPBI BUOPAIMOHHBIA OBITOBOH MACOC HE MPOXOIUT, MOXKHO
MIOAHATB BOJIY C IIOMOIIBIO BO3AYIIHOIO MOABEMHHUKA — 3pianudTa. [1o KoHCTpYKIMK 3pIud Tl CPABHUTEIBHO MPOCTHI,
OHH, HE UMEIOT JIBIKYIIUXCS 4acTeH, Kak y APYTHX HACOCOB, U ITO3ITOMY i€ O0sITCsl aOpa3UBHOTO BO3/EHCTBHS MIECKA CO
JAHa KOJIoJua, B MPOMBIINIJICHHBIX YCTAHOBKAaX IMOAHUMAIOT BOAY M3 CKBaXHUH 3HAYUTEIIHbHOMU Fﬂy6l/IHbl — 10 500 M u
Ooree.

[MpuHoun paboTs! apaudra cocTouT B cienyoonieM. Eciii B HIKHIOI 4acTb TPYObl, OMyIIEHHONW B BOXY, BBOAMTH
BO3/yX I0Jl JOCTATOYHBIM JIaBJIICHHEM, TO 00pa3oBaBLIasCsl B TpPyOe BO3MYIIHAs IMYJILCHS (CMECh BOABI U ITy3bIPHKOB
BO3ayxa) OyneT NOAHMMATHCS Onarofapsi pasHOCTH YIENBHBIX MAacC 3MYNIBCHM B TpyOe M BOIBl B CKBaXKHHE.
EcrecTBeHHO, 4TO AMYJILCHS TEM JIETYe, YEM B HEll OOJIbIIIe Ty3bIPHKOB BO3/IyXa.

Paznugaror >pnudThl HarHeTaTEIbHBIE M BCACBHIBAIOIIME. Y HArHETAaTENIbHOTO 3piu(Ta B TpyOy, ONMYyIIEHHYIO B
CKBa)XKHHY M 3ariyOJICHHYIO IIOJl YPOBEHb BOJIBI, TIOABOIAT CXKATHII BO3AYyX OT KoMmpeccopa. OOpasyromasics MyIbCHs
MTOJHUMAETCS Ha ITOBEPXHOCTH B 0aK, TJIe BO3YX BBIXOANT U3 AMYJIBCHH, & BOAA HAKATUIMBAETCSL.

VY BcaceiBaromiero spiudra Tpyba omyckaeTcs HEMHOTO HI)KE YPOBHS BOJBI B KOJIoHe. BHU3Y B ogbeMHYIO TpyOy
BO3/yX IMOMaAaeT U3 aTMocGepsl B PE3yJIbTaTe Pa3pekeHus B TPyOe, CO34aBacMOro BaKyyM-HacocoM. B sTom ciryuae



aTMOC(EepHBII BO3IYX TaKKe CMEIINBACTCS C BOAOU U B BUJIE IMYJIbCHH ITOJHUMACTCS HA IOBEPXHOCTh 3EMJIH.
KoHkpeTHbIE pekOMeHIalMy 0 KOHCTPYKLUK 3piau(Ta 1aBaTh HEb3sl, TAK KAK MHOTOE 3[I€Ch 3aBUCHT OT MECTHBIX
YCJIOBUM. 3aMeTUM elle, 4TO €CJIM B CKBaXHHY Iojaercss (WIM M3 CKBaXXHHBI OTCAChIBAETCS) HEIOCTaTOYHOE
KOJIMYECTBO BO3yXa, TO 3PpIU(T BOBCE HE MOAAET BOLY MM IIOJAET €€ C epephIBaMHU.
Bbl 0O3HaKOMMIIMCH C PA3TUYHBIMU BapuUaHTaMU KOJIOJIEB M TEXHOJOTHSIMM HX H3TOTOBIICHHS. YCIIEXOB BawM,
YHCTOM U BKyCHOU BOABI!
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