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Tunsl coopy:keHui 1J1s1 3a00pa MOA3eMHBIX BOJ

Knaccupurxanus

Y cTpoicTBO BO103a00PHBIX Y3JI0B U COCTAB UX COOPY>KEHUI JUIsl IpHeMa MOA3EMHbIX
BOJI OTIPEJIENIACTCS YCIOBUAMH 3aJIeTaHHsl, MOITHOCTHIO, BOAOOOMIBHOCTBIO U T.11. B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH Ul IpHUeMa MOA3EMHBIX BOJl MOT'YT IPUMEHATHCS
COOPYKEHHS CIIeIYIOIUX OCHOBHBIX TUIIOB: BEPTUKAJIbHBIE, TOPH30HTAIILHBIC,
KOMOMHUPOBAaHHbIE, KANTAKU U Jy4€BbI€ BOJ03a00PbI.

Beprukansabie Bo03a00pbI — 3TO TpyOUaThie OYypOBbIE KOJIOALBI U MAXTHBIE KOJIOIIIBI.

["opu3oHTanbHBIE BOA03a00PHI OBIBAIOT TpaHIIEHHbIE (KaMEHHO-11Ie0EHOYHBIE,
TpyOuarbie), B BUJIE IITOJCH U TaJepei.

KomOuHupoBaHHbIe BO103a00PbI — 3TO TOPU3OHTANIBHBIE TATEPEU C PAIOM
BEPTUKAJIbHBIX CKBAYKHH WM MIAXTHBIE KOJOALBI C TPYOUaThIMU TOPU30HTATBHBIMH
BOZI0COOpaMH.

KanTaxxu — coopy>keHust 1o cOOpy ¥ KOHIIEHTPALUU BOJ BOCXOISIINX U HUCXOISIINX
POJHMKOB.

Jly4eBble BO03a00PHI — PA3HOBUIHOCTD TOPU30HTAIBHBIX BOJOCOOPOB, COCTOSIIAS U3
TOPU30HTANIBHBIX JTydel — CKBa)KUH, PaldaJIbHO IPUCOETUHEHHBIX K COOPHOMY HIAXTHOMY
KOJIOZLLY.

TpyoOuaTtbie OypoBble Kos10ALbI. UX KOHCTPpYKIMS
U YCTPOICTBO

BpI160p TOTO MM MHOTO TUIIA M CXEMBI BOZ03a00pa ONpeeNsieTcs THAPOre0IOTHUECKIMU
YCIIOBHSIMHU, HAMEYAEMOW MPON3BOIUTEILHOCTHIO M TEXHUKO-3KOHOMUYECKUMU
COOOpaKCHUSAMU.

Jlist moOBIYM TOI3EMHBIX BOJ, 3aJierafoimux Ha riryounne 6omee 10 M (o 1000 M u Gostee)
COOPY’KAIOTCS BOJ103a00PHI M3 CKBaXXHMH. B0103a00pHI M3 CKBaKHMH MPUMEHSIOT U B TEX CIIydasX,
KOT[Ia ITO/I3eMHBIE BOJIBI 3aJIETAIOT Ha TITyOnHe MeHee 10 M OT IMOBEpXHOCTH 3eMJIH, 8 MOIITHOCTD
BOJIOHOCHOTO T1JIacTa He MeHee 5...6 M.

Br160p criocoba OypeHust CKBaXXMH HaJUIEKUT IPUHUMATh B 3aBUCUMOCTU OT MECTHBIX
THIPOJIOTHYECKHUX YCIOBUIL, TITYOUHBI M AaMETPa CKBAKHUH.

Bypenue ckBaxuH B OOJIBIIMHCTBE CIIy4aeB OCYLIECTBISETCS ABYMS ClIocoOaMHu:
yJIapHBIM U BpaIaTeIbHbIM.

VnapHoe OypeHue 1o XapakTepy yriiyOaeHus B TOPOIbI SBISIETCS OYpEeHUEM CIUTONTHBIM
3a00eM, 110 crIoco0y nepenayu OT CTaHKa K 0ypoBOMY HAKOHEUHUKY

( monoty). OHO mojipa3iensieTcsi Ha yIapHO-IITaHTOBOE ( JKECTKas repeada ¢ moMOIIbIo
HITAHT) U yJlapHO-KaHaTHoe (TuOKast mepejaya ¢ MoMolIlbko kaHata). [Ipu yaapHom crioco6e
OypeHus! CTEHKH CKBaXHHBI KPETST TPyOaMu HETIPEPBHIBHO IO MEpe yriTyOJieH st 32005 ¢
HEKOTOPBIM €r0 ONEepeKeHUEM UM OTCTaBaHHEM.

BpamarensHoe OypeHne 1mo xapakTepy yriyOoiaeHus moapasaensercs Ha OypeHue
CIUIOIIHBIM M KOJIbLIEBBIM 3a00IMHU. BypeHue KopiieBbIM 3200€M HOCUT Ha3BaHHE KOJIOHKOBOTO.
KononkoBoe OypeHue Ha BOJy MPUMEHSIETCS PENIKO, JIMILb AJis OYpeHUs CKBaXKUH HEOOJIBIIOr0
JaMeTpa,

BpamarensHoe OypeHre CIUTOIIHBIM 3a00€M Ha3bIBACTCS POTOPHBIM. DTOT CIOCO0, KaK U
yJlapHO-KaHATHBIN, ITUPOKO UCTIOIB3YyeTCs uIsd OypeHus CKBaXXUH Ha Boxy. [1o criocoOy nomaun
IPOMBIBOYHOM YKHIKOCTH M HAIIPABJIICHUIO MUPKYIISIIAN €€ B CKBKHHE TIPU OYpEHUH, a TaKKe
0 YCJIOBHUSIM BBIHOCA U3 CKBRXXMHBI pa30ypeHHBIX MTOPOJI POTOPHOE OypeHue EIUTCS Ha JBa
BUJIA: POTOPHOE C MPSAMOM M 0OpaTHOM MPOMBIBKOH.

[Tpu poTopHOM OypeHHH C MPSIMOM MPOMBIBKOM, TPOMBIBOYHAS XKHUJIKOCTh U3 EMKOCTH
(OTCTOMHHMKA) OJJaeTCsl HACOCOM IO IITaHraM U OypUJIbHBIM TpyOaM Ha 32001 CKBa)KMHBI,
OTKY/1a OHa BMECTE C YaCTHLIaMH pa30ypeHHOU MOPO/Ibl IO MPOCTPAHCTBY MEXK1Y CTEHKAMHU
CKBaXHHBI 1 OOKOBOI TIOBEPXHOCTHIO OYPHIIBHBIX TPYO MOAHUMAETCS HA YCThE CKBAXKHHBI 110
JIOTKY, BHOBb ITOCTYIIA€T B OTCTOIHHUK.



B kauyecTBe IPOMBIBOUHON )KUIKOCTU TIPU POTOPHOM OYPEHHUU C MPSIMOI TPOMBIBKON
UCIOJIB3YIOT TJIMHUCTBIE PaCTBOPHI PA3IMYHOIO YJIEIbHOTO Beca ( B 3aBUCUMOCTH OT YJIE€IbHOTO
Beca pa30ypuBaeMBbIX 1OPo), Oarogaps 4eMy He TpeOyeTcst KperjeHne CTEHOK CKBaKHUHBI B
npeJenax 3HaYUTeNbHbIX (B COTHUM METPOB) HHTEPBAJIOB . DTO SBJISETCS OOJIBLIINM
IPEUMYIIECTBOM POTOPHOTO OYpEHUS C MPSIMOIl MPOMBIBKOW B OTJIIMYHE YAaPHO-KAaHATHOTO.
Opnnaxo, BcaeICTBUE TTIMHU3ALNUN BOJOHOCHBIX MTOPOJI, KaK MPaBUIIO, CHIYKAETCS
POU3BOIUTEILHOCTH CKBAYKUHBI.

[Tpu potopHoM OypeHus ¢ 0OpaTHOM MPOMBIBKOI, TPOMBIBOYHAS KUKOCTH U3
OTCTOWHHUKA CAMOTEKOM TOCTYIAET B CKBAXXHUHY - B IPOCTPAHCTBO MEX]y €€ CTEHKaMH H
OOKOBOI OBEPXHOCTHIO OYPUIILHOM KOJIOHHBI TPYOBI U ABHKETCS K 320010 ckBaxHHbI. C 32004
IPOMBIBOYHAS KUIKOCTh BMECTE C YaCTHIIAMU pa30ypeHHOM MOPOJIbI Yepe3 OTBEPCTHUS B 10JIOTE
C TIOMOIIIBIO HACcOCa, YCTAHABIMBAEMOT'0 Ha MMOBEPXHOCTH 3€MJIU y CKBa)KUHBI, WJIA C TIOMOIIIbIO
spaudra 3acaceiBaeTCs B OypUIbHYIO KOJIOHHY TPYO U 1O IUTaHraM cOpachIBaeTcs B OTCTOWHUK.

[Tpu poropHOoM OypeHuu ¢ 00paTHOM MPOMBIBKON B Ka4eCTBE MPOMBIBOYHOM KHJIKOCTH
UCTIONB3YIOT YUCTYIO BONly. Bypenue 3Tum crnoco6oM MOKHO BECTH B Ipejiesiax OoIbIINX
MHTEPBAJIOB ca3 00Ca/IKH, KaK U MPU POTOPHOM CIIocoOe ¢ mpsiMOi TPOMBIBKOM. CTEeHKH
CKBQKUHBI IIPU 3TOM YACPKHUBAIOTCS OT OOPYIICHUS TTOCTOSTHHBIM U30BITOUYHBIM JIABJICHHEM
cTon6a BObI B CKBOKMHE, paBHBIM He MeHee (0,3 aT™M Ha/l eCTECTBEHHBIM CTAaTHUECKUM YPOBHEM
BOJIBI B CKBaXKHHE.

PotopHoe Oypenue ¢ oOpaTHOI MPOMBIBKOW UMEET P/l MPEUMYILECTB M0 CPABHEHHIO C
yIapHBIM CII0OcOO0M OypeHHs, TaK ¥ POTOPHBIM C IPSIMOM MPOMBIBKOM: OOJIbIIAast CKOPOCTh
Oypenusi, Majblii pacxo]l 00CaJHbIX TPYO ( IO CPAaBHEHUIO C YAAPHO-KaHATHBIM CIIOCOOOM),
BO3MOXHOCTH IMPOXOJIKU OOJBIINX TUAMETPOB C OOCHINKON (PMIIBTPOB IMECUYaHO-TPABUITHBIM
MaTepuaIoM CJIOSMU OOJIbIICH TOMIINHBI, YeM B CKBOKMHAX YIapHO-KAHATHOTO OypeHus,
MCKIIFOUCHHE TIIMHU3AIMH BOJIOHOCHBIX TTOPOJ ( TI0 CPAaBHEHHIO C POTOPHBIM CITIOCOOOM C
IPSIMON TTPOMBIBKOI).

K poropHomy criocoby OypeHus ¢ mpsiMOM IIPOMBIBKOM OTHOCUTCSI U PEAKTUBHO-
TypOMHHBIN CIIOCO0, TPU KOTOPOM JIOJIOTO MIPUBOJAUTCS B IBUKEHUE MPOMBIBOUHOM JKUIKOCTBIO.
[Tpu 3TOM criocoOe kK OypHIIbHOM KOJIOHHE IPUCOCSIUHSIOT JIBa CIIAPEHHBIX TYpOoOypa.
BoszHukaronmii npu BparieHuu Typo0o0ypoB peaKTUBHBI MOMEHT HE TaCUTCS B HETIOABHKHO
3aKpEIICHHOM POTOpe, Kak 3TO UMEET MECTO B OOBIYHBIX TYpOOOypax, a COBEpIIAET MOJIE3HYIO
paboTy - BpallaeT BCIO CUCTEMY CIIAPEHHBIX TypOoOypoB. ITHM obecrieunBaeTcs paBHOMEPHOE
pa3pylieHne mopo/ Mo BCe IIomaay 3005 CKBaKHHBI.

TpyOuaTsie 6ypoBbIE KOIOALBI MOTYT UCIIOJIB30BaTHCS AJIs IpHeMa Kak 0e3HaNOpPHBIX,
TaK ¥ HAITOPHBIX MOJI3EMHBIX BOJ U B TOM H JPYTOM CIIy4ae OHU MOTYT OBITh IOBEIEHBI 10
MOJICTUIIAIOIIIETO BOAOYIIOPHOTO TIacTa — “‘COBEpIIEHHBIC KOJOIIBI" MU 3aKaHYMBATHCS B
TOJIIIIE BOJJOHOCHOTO TIJIacTa — “HECOBEPIICHHBIE KOJIOAIIBI .



YerpoiicTBO BO103a0OPHBIX CKBAKUH
HacocHble cTaHIIUM HA/l CKBA:KUHAMH (MIaBUJIbOHBI)

HacocHble cTaHIIUM COOPYKAIOT HAJ YCTHEM BOJI03a00PHBIX CKBAXXUH, B HUX Pa3MEIIAIOT
OT'0JIOBOK CKBa)KHMHBI, IBUTaTelb (€CJIM CKBaYXHHA 000PYA0BaHA HACOCOM C HAa3€MHBIM
JIBUTATEIIEM ), HAYAJIbHYIO YaCTh HAIIOPHOTO TPYOOIPOBOJIA C apMaTypOii, TPUOOPHI OTOTLIICHHS,
KOHTPOJIbHO-U3MEPUTEIBHYIO allliapaTtypy U IpuOOPh aBTOMATHKH.

B 3aBUCHMOCTH OT MECTHBIX YCJIIOBUH HACOCHBIC CTAHIIUHU CTPOSIT HA3EMHEBIC U
noa3eMubie. [Ipr 3TOM BbICOTa HACOCHBIX CTAHIIMH 3aBUCHT OT TabapuTOB 000pYI0BaHUs, HO HE
Mmenee 2,4 M. Kak npasuiio, pazMepsl B miane 3x3 M.

[Tpu pa3menieHny OJ3EMHBIX CTAHIIMN HA 3aTAITABACMOI TEPPUTOPHH UX OOCHITIAIOT
TPYHTOM JI0 OTMETKH HE3aTOIUICHUS MTaBOJAKOBBIMU BoaMu. LIeHTp JifoKa B KpOBIIE MaBMIIbOHA
pacrioyiaraeTcsi o OCH CKBaKUHBI (JUTs1 y100CTBA OOCTYKMBAHUS CKBaXKHHBI).

DUIbTPbI BOA03200PHBIX CKBAKHH

B BOJIOHOCHBIX I1acTaxX MPEACTABICHHBIX PHIXJIBIMUA OTIOXKEHUSIMU WU CKaJIbHBIMU
HEYCTOMYMBBIMU MOPOJAMH, B CKBR)KMHAX YCTaHABIMBAIOT PUIBTPBL. DUIBTP COCTOUT U3
bunbTpyromei padoueit yactu, HaAGUIBTPOBLIX TPYO U OTCTONHUKA.

[To KOHCTPYKTUBHBIM OCOOEHHOCTSIM KapKaca, paboueil 4acT U3rOTOBISIOT (PHIBTPHI
JIBYX TUIIOB: TpyOuaThble U cTepkHeBbIe. [10 ycTpolicTBY BogonIpreMHON GuiIbTpyroen
MOBEPXHOCTH (HIIBTPHI MOJIPA3ACISIOT HA CISTYIOIINE B IBL:

- TpyOuatble U CTEp)KHEBbIE, Y KOTOPOIl BOAOIPUEMHON (QHIIBTPYIOILEH TOBEPXHOCTHIO

CIIy’)KUT OOKOBasi MOBEPXHOCTh CAaMOT0 KapKaca;

- TpyOuatble U CTEp>KHEBbIE C BOAOIPUEMHON (QUIIBTPYIOILEH TOBEPXHOCTHIO U3
MIPOBOJIOYHOM OOMOTKH, IITAMIIOBAHHOTO JIUCTA, METAINTHYECKUX CETOK, C TPAaBUHHON
WY TIeCYaHHO-TPaBUHHON OOCBINIKOM B KOXKYX€ BOKPYT OT/ENbHBIX 3B€HbEB paboueit
YacTu Kapkaca QuiIbTpa (Tak Ha3bIBaEMbIe KOKYXOBBIE (PHIIBTPHI), C BOJOTIPUEMHOMN
MMOBEPXHOCTHIO M3 MTOPUCTOT0 OETOHA (TaK Ha3bIBaeMbIe OJIOUHBIE (DUIBTPHI).

KoHncTpykius u pazmepsl puiabTpa B KaKJJOM KOHKPETHOM CIIy4ae OMpPEeIIsoTCs B
3aBHCHUMOCTH OT COCTaBa MOPOJ] BOJOHOCHOTO FOPU30HTA U 1€0MTa CKBAaXKHUHBI.

K ¢punpTpam 1100601 KOHCTPYKIUHU TPEIBSIBISIOTCS CIeAYIOLUe TpeOOBaHUs: PUIBTP
JIOJDKEH 00J1a1aTh 1I0CTaTOYHONH MEXaHMYECKOW MPOYHOCTBIO M YCTOHUMBOCTBIO IPOTHB
KOppO3uH, UMeTh Hauoob1yto (20...25% nns GuiabTpoB ¢ Kpyriioi u meneBoil nepdopanueit u
He Oonee 30...60% ans GUIBTPOB U3 IPOBOJIOYHOW OOMOTKH U IITAMIIOBAHHOTO CTAIBHOTO
JINCTA) CKBAXKHOCTb U MPEJEIBbHO JOMYCTUMBIE pa3Mepbl OTBEPCTHH (110 YCIOBUSAM IIPOYHOCTU U
NPEOTBPALICHNS IECKOBAHUS CKBA)KUH MPH SKCIUTyaTaLUH ).

Pa3mepsr oTBepcTHii GUIbTPOB 0€3 YCTPOMCTBA TPABUMHON OOCHITIKH HAIJICHKUT
npuHuMarth no CIIL

B kauecTBe 00CHINKU GUIBTPOB HAJUIEKUT PUMEHSATH IIECOK, T'PaBUN U TpaBUITHO-
IIECYaHbIE CMECH.

B MHOTOC/IONHBIX TPaBUHHBIX (GMIIBTPAX TOJIIMHA KaXKIOTO €105 OOCHINKHU J0KHA
OPUHUMATBCS 151 QUIBTPOB:

- coOupaeMbIX Ha MMOBEPXHOCTH 3eMJIH - HEe MeHee 30 MM;

- CO03/1aBaeMbIX B 3a00€ CKBaXHHbI — HE MeHee 50 MM.

Marepuain, UCToab3yeMbIi 111 GUIBTPOB B CKBOXKHHAX, CIEAYET 00€33apakuBaTh.

Jnuny paboyei yacTi pUIbTpa B HATOPHBIX BOAOHOCHBIX IJIACTaX MOITHOCTHIO /10 10
METPOB CJIeIyeT MIPUHUMATh PaBHOW MOIIIHOCTH I1J1acTa; B 0€3HANOPHBIX — MOIITHOCTH IJIacTa 3a
BBIUYETOM JKCILTYyaTalluOHHOI'O TOHUKEHUS YPOBHSI BOJIbI B CKBAJKUHE.

B BogoHOCHBIX Mm1acTax MomHOCThIO Oosiee 10 M nmuHy paboueit yactu GpuiIbTpa
HAJICKUT ONPEIENATh C YYETOM BOAOIPOHUIIAEMOCTH MTOPOJ, TPOU3BOJUTEIBHOCTH CKBAKHUH U
KOHCTPYKLIUHU (PUIIBTPA.

PaGouyto yacTs QpuibTpa cieayeT ycTaHaBIMBAaTh Ha PACCTOSTHUM OT KPOBIIU U IMOAOIIBBI
BOJOHOCHOTI0 T1acta He MeHee 0,5...1 M.



[Tpu ucnonbp30BaHUM HECKOJIBKUX BOAOHOCHBIX IJIACTOB pabouue yacTu (UIbTPOB
HA/JICKUT YCTAaHABIMBATh B KAXKJOM BOJOHOCHOM IUIACTE M COSAUHATH MEXAY COOON TITyXUMHU
TpyOamMu (IepeKpHIBAIOIIUMHE CIa00NPOHUIIAEMBIE CIIOH).

Bepxnsis yacts HaadUIBTPOBOM TPYOBI TOKHA OBIThH BBIIIE 00CaTHON KOJIOHHBI HE
MeHee yeM Ha 3 MeTpa npu riryoune 6osee 50 M. ipu 3TOM Mexay 00CaHON KOJOHHOU U
HaAQMIBTPOBON TpyOOIl MpU HEOOXOJUMOCTHU JAOKEH ObITh YCTAHOBIICH CAJIbHUK.

JITuHy OTCTOMHMKA CIIelyeT IpUHUMATh He OoJiee 2 METPOB.

YcrpoiicTBoO U padoTa MIAXTHBIX KOJIOALEB
[IaxTHBIE KOJOIILI

[TaxTHbIE KOJOAIBI IPUMEHST: JIs IpUEMa HEriIyOOKO 3aJIeralolX MMOA3EMHBIX BOJ,
PacroI0XKEHHBIX B O€3HANOPHBIX BOJOHOCHBIX IJIACTAX, CJIOKEHHBIX PHIXJIBIMU [TOPOAAMHU U
3aJreraromux Ha riayoune 10 30 m.

[Ipu MOIIHOCTH BOJIOHOCHOTO IJIACTa 10 3 M cleAyeT NpeaycMaTpUBaTh IAXTHHIE
KOJIO/ZILIbI COBEPILIEHHOI'O THIIAa C BCKPHITHEM BCEH MOLIHOCTH IUIACTa, IPU OOJIbIIEH MOIIHOCTH
JIOITYCKaOTCS COBEPILICHHBIE U HECOBEPILIEHHBIE KOJIOIIBI C BCKPBITUEM YaCTH ILIACTA.

[laxTHbIE KOJOIBI OOBIYHO CTPOSAT OIYCKHBIM criocoOoM. Ha tHo konoana
YKJIaJIbIBaeTCs OOpaTHBINA (GMIIBTP B BUJE CIOEB TPABHS C BO3PACTAIOIEH KBEPXY KPYITHOCTHIO
JUIsl IPENOTBPALLIEHUS 3aHECEHUS B KOJIOZEL YACTHULL IIECKA U3 BOJAOHOCHOTO IulacTa. B creHkax
KOJIOJIIa B MpezesiaX BOJOHOCHOIO IlacTa JJis YBEJIUYEHUS PUTOKA BOJIBI B KOJIO/IELL
OCTaBJISIOT OTBEPCTHS.

MOHO IpeayCMOTPETh PUIBTP U3 TOPUCTOTO OETOHA, a B CTEHKAaX BOJOTPHEMHOM
YacTH KOJIOA - GUIBTPBI U3 HOPUCTOro OeToHa MK rpaBuiiHble. OOpaTHBIN GUIBTP HAIJIEKUT
MIPUHUMATh U3 HECKOJIBKUX CJIOEB Tecka v rpaBus Toumuuou 0,1...0,15 M kaxabIi, oOmiei
tonuuHou 0,4...0,6 M ¢ yKIaaKoi B HUKHEH yacTH (PUIbTpa MENIKUX, a B BEpXHEEe KPYITHBIX
bpaxuuii.

JluaMeTp IaxTHOTo KOJ0A1a 00bIYHO He nmpeBbimaet 3...4 M. [Ipu GoabIInX pacyeTHbIX
TaMeTpax leaecoodpazHee yBeInYUBaTh YUCIIO KOJIOALEB.

Bepx maxTHBIX KOJIO/IIEB JODKEH OBbITh BbIIIE TOBEPXHOCTH 3€MJIM HE MeHee, yeM Ha 0,8
M. I[Ipu 3TOM BOKpPYT KOJI0/Il1a JOJKHA ITPElyCMaTPUBAThCSl OTMOCTKA IUMPHUHOH 1...2 M, €
ykinoHoM 0,1 ot kononna. Bokpyr koioaues, Nogaronyx BOAY I X03IHMCTBEHHO-TIMTHEBBIX
HYX]], KpOME TOT0, ClIeAyeT NpeycMaTpUBaTh YCTPOUCTBO 3aMKa U3 IVIMHBI UJIU KUPHOTO
CYIJIMHKA r1yOouHoi 1,5...2 M u mupunoii 0,5 M.

Pacyer maxTHBIX KOJIOAIEB 3aKI0YaeTCs B ONPEEICHUN UX TUAMETPOB U YUCIIA T10
3aJJaHHOMY PacXxojay M B IpoBepKe Je0uTa KOJIoAla IPU HAMEYEHHOM JHaMeTpe U JOIMyCTUMOMN
(unu >kenaTeNbHOM ) NTyOMHE MOHMKEHUS. YPOBHS BOJIBI.

Cro#t BoJbI B KOJIOJIE TOJDKEH ObITh He MeHee 1...2M. [1laxTHbIe KOJIOIbI MOTYT OBITh
KeJe300€TOHHbIE, OETOHHBIE, KAMEHHBIE JIepeBsIHHbIE. B K0I0/111aX HE00X0AUMO yCTpauBaTh
BEHTWISLIMIOHHYIO TPYOy, BBIBEJICHHYIO BBIIIE TOBEPXHOCTH TPYOBl HE MEHEE YeM Ha 2 MeTpa.
OTBepcTHs BEHTUIISIIUOHHOM TPYOBI JOJKHBI 3aLIUINATHCS KOJIMAKOM C CETKOM.

B pszae ciayyaeB BHYTpH IIaXTHOTO KOJO/IA MOXKET pacloiaraTbCsi HACOCHas CTaHIMs 1
noxbema.

METO/AbI YBCJIUYCHUSA I[Eﬁl/lTa INAXTHBIX KOJI0A1ICB

[Tyrem pa3iauuHbIX KOHCTPYKTUBHBIX U3MEHEHUN MOXKHO TOOUTHCS YBEIMYEHUS 1e0nTa
[IAXTHBIX KOJIO/IIEB U MHOT/IA BECbMa 3HAYUTENbHBIX. Pa3muyaroT cieayronme npuemMsl
YBEJTUYCHUS 1e0nTa:

1) yBenuyeHue BOJONPUEMHON YaCcTH IIAXTHOTO KoJoma. J[ist aToro papadbarsiBaoT
TPYHT KakK JJIs IIaXTHBIX KOJIO/IIEB U 3aChIMA0T B 00Pa3yIOUIyIOCs BBIEMKY KPYITHO3EPHUCTYIO
CMECh.

[Tnomaap KOHTaKTa MIAXTHOTO KOJIO/IIA C BOJOHOCHBIM IIACTOM YBEIHUHBACTCS,
CJICIOBATEIILHO, YBEIIMYUBACTCS M KOJTMYECTBO BOJIBI, MOCTYIAIOIICH B KO0 16l COCTaB



3epHHUCTOM CMecH MOIOUPAETCs B 3aBUCUMOCTHU OT TPaHyJIOMETPHUECKOTO COCTaBa rPyHTa
BOJIOHOCHOTO IJIACTa.

2) BBILIE CTATUYECKOTO TOPU30HTA YCTPAUBAETCS CHEIMaIbHAs BO3IyXOHEIIPOHHUIIaeMast
neperopojika. [Tocne BkioueHUs: Hacoca YpOBEHb BOBI CHU3UTCS, MOJ IIUTOM 00pa3yercs
BaKyyM, YTO CIIOCOOCTBYET JIOTIOJIHUTEIFHOMY ITPUTOKY BOJIBI B KOJIOJIEL]. DTO BaKyyM-KOJIOJIEII.

3) yCTpOHCTBO B MIAXTHBIX KOJOAAX TPYOUaThIX KosoAueB. Eciyu BogoHOCHBIH T1acT
pacrioyiaraeTcst HuXe IiacTa, MUTAIOIIET0 MaXTHBINA KOJOEI, TO OH MOXET OBITh HCIIOIb30BaH
JUTSL yBeIMYEHUS 1e0uTa CKBAXKHUHBI. J{J151 9TOro M3 HMYKHET0 TOPU30HTA B MIAXTHBIN KOJIOJIEI] C
MOMOMIbIO TPYOUATOro KOJIOAA MOJAETCs BOAA. DTO MOYKHO J€JIaTh TOJIBKO TOI/A, KOTIa
OTMETKa CTaTUYECKOI'0 TOPU30HTA I1J1aCTa BhIIIE COOTBETCTBYIOIIEH OTMETKH ILJIacTa.

I'opu3zonTanbHble BO103a00PbI.

[Tpu manoii riryOuHe BOZOHOCHOTO Tu1acTa (10 S...8 M.) U OTHOCUTENILHO HEOOIIBIION ero
MOIIIHOCTH MPUMEHSIIOT TOPU30HTAIbHBIE BOJOBOIbI. OHU MPEACTaBISAIOT OO0 IpeHaKU WU
BOJI0COOPHBIE TaJIEPEN, YI0KEHHBIE B TOJIIIE BOJOHOCHOIO I1acTa. Yarie Bcero ux
pacrmoaraoT o JUHUH, EePIeHIUKYISIPHON HAIIPaBICHUIO IBUYKEHUSI TPYHTOBOTO MTOTOKA
(MHPWIETPAIIMOHHOTO WK MOoA3eMHOT0). OTOOpaHHAS U3 BOJOHOCHOTO TUIACTa APECHAKAMH U
rajiepesiMi BoJia CAMOTEKOM MOCTYIaeT B BOJAOCOOPHBIN KOIOEI, OTKY/1a HACOCAaMU TMOaeTCs
Ha OYMCTHBIE COOPYKECHHUS WM B CeTh. B 00111eM ciydae ropu30HTaIbHBIE BOJ03a00PBI COCTOST
U3 BOAOIPHEMHOMN YacTH (IpEHbI, Talepeu WM MITOJIbHH) BOJOIPOBOAHOMN YaCTH BOJOCOOPHOTO
KOJIOZIIa, CMOTPOBBIX M BEHTUJISIIUOHHBIX KOJIO/IIEB.

B 3aBucuMocTH OT ycTpoiicTBa BOJAONPUEMHOMN YaCTH TOPU30HTATbHbBIE BOJI03a00DHI
MOJPA3JIENIAIOTCS Ha TPaHIICHHBIE (KaMeHHO-IIeOeHUaThIe, TPYOUaThie U rajepeiiHbIe);
HITOJIbHEBBIE (TaliepeiiHbIe U IITOJILHEBBIE).

KamenHo-1me6en4yarsie Bo103a00pbl HCIOIB3YIOTCS JJISi CHCTEM BPEMEHHOTO
BOJIOCHAOKEHUS, PY TITyOUHE 3aI0KEHHS TPYHTOBBIX BOJ 2...3 M. TpyOuatsie Bogo3a00pbl
HA/JIC)KUT MPOCKTHPOBATH HA TIIyOuHE 10 S...8 M mist Bomo3adopos 1-it u I11-it kaTeropun. s
Bo7103a00poB I-ii u II-if kaTeropuu AOKHBI IPUHUMATHCS BOJI03a00pHBIE TaJIepEH.

TpanuieiiHble ropU30HTaNIbHbBIE BOJI03a00PH! YCTPAUBAIOT OTKPBITHIM CIIOCOOOM MpHU
3aJieraHiM BOJIOHOCHOTO TOPU30HTAa Ha riryOuHe 10 8 M. [Ipu Oonpimx riryObuHax 3ajgeraHust
BOJIOHOCHOT'O IUIACTa YCTPaUBAIOT ILITOJIbHEBBIE TOPU30HTAIbHBIE BOJ103a00PHI.

Jlns mpuema BO/ibl B TPAHIIEHHBIX BOJJ03a00pax MPUMEHSIOTCS CIEAYIOIINe
KOHCTPYKIUHU: KaMEHHO-1IIeOeHYaThle, IPECTABIIIONNE OO0 BOJONpUEMHbBIE U
BOJIOOTBOJISIIINE YCTPOCTBA U3 KaMHs U 11eOHs kpynHocThio 0,3....0,5 M ¢ o06chInKoii B 2-3
CJI0S1 XOpOUIO (GUIBTPYIOIIMM MaTepHalioM; TpyOdaTbie, B KOTOPbIX BOAOIIPUEMHAS U
BOJIOOTBO/IHAs YACTHU BBINOJIHEHBI U3 TPYO; rajiepeiHble- Kpyrible, OBOUJAIbHbIE M
HPSIMOYTOJIbHBIE.

MexaHnuecKuil cocTaB OTJENIBHBIX CJI0E€B 00PAaTHOTO (QUIIBTPa CIIEAyeT ONpeAesaTh
pacuetoMm. TorHa OTACTBHBIX CJI0EB (PriibTpa A0mkHA ObITh HE MeHee 0,15 M.

Jlns Bogo3abopa B BUJiE KaMEHHO-1IIe0eHUaTO! ApeHbl 3a00p BOJIBI CIIEAYyeT
MpeaycMaTpuBaTh uepe3 medbeHounyo npusmy pazmepom 30x30 umu 50x50 cM, ylIoKeHHYIO Ha
JTHO TpaHILIEeH, C yCTPOMCTBOM 00paTHOro (uibTpa.

KamenHo—1ieb6eH4aryio IpeHy HaaluexxuT NpuHUMaTh ¢ ykioHoM 0,01-0,05 B cropony
BOZI0COOPHOTO KOJIOAIIA.

Bononpuemnyto 4acTh BO703a00pOB U3 TPYyOUATHIX JIPEH CIEAyeT MPUHUMATh U3
KepaMH4eCKHX, acOECTOLIEMEHTHBIX, JKeJ1€300€TOHHBIX U MIACTMACCOBBIX TPYO C KPYIJIBIMU WU
IIEJIeBBIMHU OTBEPCTHSIMU C OOKOB U B BEpPXHEW 4acTH TPYObl; HMXKHSASA YacTh TpyObI (He Ooree
1/3 mo BbIcOTE) TOJIKHA OBITH 0€3 OTBEPCTHUH.

MunumManbHblil quamerp Tpyo 150 mm. [IpuMenenune Metamumnyeckux nephopupoBaHHbBIX
TpyO omyckaeTcs mpu 0O00CHOBaHHH.

CkopocTh TeueHHs BoJa B TpyOax B CTOPOHY BOJIOCOOPHOTO KOJIOALA, TOJIKHA OBITh HE
menee 0,7 M/c. YkIIOHBI TpyO B CTOPOHY BOJIOCOOPHOTO KOJIOAIIA CIAEAYeT MPUHUMATD B
COOTBETCTBUH ¢ TpeboBanusmu 1. 5.40 CHull 2.04.02-84",

B ranepeitnbix Bog0o3ab0pax BOJIONPUEMHYIO U BOJJ03a00PHYIO YacTh COBMEILAIOT B
camoii ranepee. ['anepen HaANEKUT IPUHUMATH U3 COOPHOTO JKEIe300€TOHA C IEIEBBIMU



OTBEPCTUSMH MM OKHAMH € KO3bIpbKaMH. OHH UMEIOT CHEIHaIbHBIC BOAOIPUEMHBIEC OTBEPCTHS
JUTsE 3200pa MOI3EMHBIX BOJI M JIOTKOBYIO YacTh ISl €€ TPAHCIIOPTHPOBAHUS K BOJOCOOPHOMY
kostoany. Ilof sxene306eTOHHBIMH 3BEHBSIMU TaJleper MpelyCMaTpUBACTCS OCHOBAHHE,
npeaynpexaaroniee mpocaaky, ¢ O0KOB rajieper B mpejesax ee BOJAOIPUEMHON YacTh
ycTpauBaeTcsi 00paTHbIi punbTp. Pasmepsl ranepen MpUHUMAIOTCS TAKUMHU, YTOOBI 10 HUM MOT
POXOJUTH OOCTYKHBAIOIIUI ITepCOHAI.

Kamenno-me6enounsie, Tpy0yaThie U rajiepeiiHpie Bo03a00phl yCTPauBatOT OTKPHITHIM
crioco0oM (pa3paboTKa TpaHIIIeH, MOHTaXK KOHCTPYKIIMH BOJOTIPUEMHON M BOJIOCOOPHON YaCTH
U TOCJICAYIOIIAs 3aChINKa TpaHien). [Ipu 3ToM macTel Opo BOCCTAHABIMBAIOT B TOU
MIOCJICIOBATEIBHOCTH U TOM K€ TOJIIIMHBI, YTO U Pa3pabOTKH TpaHiieH. [1Jis 3anThl
B0J103200pOB OT 3arpsi3HEHUS TOBEPXHOCTHBIMU BOJJAMH, KOTOPbIE MOTYT JIETKO MOMAJaTh Yepe3
HapYIICHHBIC IIPH YCTPOUCTBE TPAHIICH MOPO/IbI, B BEPXHEH YaCTH TPaHIICH YCTPAUBAIOT
TJIMHUCTBIN SKpaH (3aMOK), a MIOBEPXHOCTh TPAHIIIEH TUIAHUPYIOT TaK, 9YTOOBI OBLT 0OecIeueH
CTOK MTOBEPXHOCTHBIX BOJI.

JlyueBble BO/103a00PBI.

JIy4yeBble BO03a00pbI — Pa3HOBUIHOCTb FOPU3OHTAIBHBIX — COCTOST U3 CUCTEMBbI
TOPU30HTANIBHBIX JIy4el-CKBKUH, PaUaIbHO MPUCOCTUHEHHBIX K COOPHOMY IIAXTHOMY
KosoA1y. JIydeBble B0J103a00phl HAAJIEKUT MIPEAYCMATPUBATh B BOJOHOCHBIX IJIACTaX, KPOBIIS
KOTOPBIX PACIIOJIOKEHA OT MOBEPXHOCTH 3eMJIM Ha riyoune He Oonee 15...20 M, 1 MOIITHOCTH
BOJIOHOCHOTO Tj1acTa He npesbiaeT 20 M. JIydeBbie B0/103a00pbI B TAJICUHUKOBBIX TPYHTaX MpHU
KpynHocTH ppakunu Dep>70 MM, Ipy HATUYKUK B BOJOHOCHBIX MTOPOAAX BKIIOYCHHI BaTyHOB B
konuecTBe 6onee 10% U B MIIMCTHIX MEIKO3EPHUCTHIX OPOJIaX MPUHUMATh HE PEKOMEHTyeTCSl.

JIydeBble BO03a00PHI BO MHOTHX CITy4asiX BBITOJJHEE TPYOUAThIX U MIAXTHBIX KOJOIIEB,
T.K. U1 UX COOPYKEHUS HY)KHA He3HAUUTEIbHAsi TEPPUTOPUS, a, CIIETOBATEIBHO, U TEPPUTOPUS
30H CaHUTApHOM OXpaHbl, BCE 00OPYI0BaHUE U CPEICTBA KOHTPOJISI COCPEAOTOUEHBI B OHOM
COOPYKEHHH, a HACOCHI YCTAaHABIUBAIOTCS OOJIBIION MPOU3BOIUTEIILHOCTH.

B 3aBucuMocTH OT yCI0BHI MUTAHUS U PACIIOJIOKEHUSI HA MECTHOCTH JTy4YEBbIE
B0J103a00pBbI MOIPa3AEISIOTCS Ha PYCIOBbIE, IOJPYCIOBbIE, OEpEroBble, MEXTypEUHbIE,
OeperopycioBble, BOJOpa3 ebHbIE.

ITo KOHCTpYKIIMY JTyueBbIe BOJ103a00phl OBIBAIOT OCHOBHOT'O TUIIA € IIAXTOH 0OJIbIIEro
nuamerpa (3 - 6 M) U TOPU30HTAIbHBIMU (UIBTPOBBIMU JTydaMH OoJbiIoN AuHbI (20 M 1 Oosiee)
u 6onbioro nuametpa (6oxee 100 Mmm); 1 0coboOro TUMA - BOA03a00PHI ¢ IAXTOW HEOOIBIIIOTO
JMaMeTpa, KOPOTKUMHU JIydaMH, BOCXOIAIIUMU, HUCXOIALIMMHU JTy4aMH, C BEpTUKAIbHBIMU
JTy4aMu ¢ (pUIBTPYIOLUIMM THOM WJIM OKHaMHU CTEHOK BOJOCOOPHOM HIaxThI.

ITo xonuyecTBY sIpycOB BOJONIPUEMHBIX CKBAXHH-TTy4el JIydeBble BOJ103a00PHI AEAT Ha
OJTHOSIPYCHBIE C (PUIBTPOBBIMH Jy4aMH, PACIIOI0KEHHBIMU B OJJTHOM IJIOCKOCTH (Ha OJTHOM
[JIyOMHE OT MOBEPXHOCTH 3€MJIN ), U MHOTOSIPYCHBIE - C JTy4aMH, PacloilOKEHHbIMU B
HECKOJIBKUX IJIOCKOCTSIX.

JIy4yeBble BO103a00pbI COCTOAT U3 IBYX OCHOBHBIX 3JIEMEHTOB -TOPU30HTAJIbHBIX
CKBaXXMH JIy4el, uepe3 KOTOpbIe U3 BOAOHOCHOTO IUIAcTa MOCTYIMaeT BOAa, U BOJOCOOPHOTO
KOJIOZIIA IIAXThI, MPEAHA3HAYEHHOTO JIIsl pa3MelIeHUs] 000pyI0BaHUs U IIPOU3BOJICTBA paboT IO
NpoKiIaaKe (MPOoJaBIMBAaHUIO) CKBAXUH-Ty4el, cOopa MocTynaromeil U3 HuX BOJAbI, pa3MeIeHHUs
HACOCHOTO 000py/I0OBaHUS, a TAaKXKe JJIsl yCTAHOBKU apMaTyphl U allfaparypbl 0 SKCIITyaTaluu
BO/103a00pa.

Bomoc6opHsIii KotoAeI mpu MPOU3BOAUTEIHFHOCTH Bo03a00pa A0 150...200 n/c u B
OJarONpUATHBIX THIPOTE€OIOTHIECKUX U THIPOXUMHUECKUX YCIOBUAX CIIEyeT
pelycMaTpuBaTh OJJHOCEKIIMOHHBIM; NPU MPOU3BOAUTEIHLHOCTH Bo103a00pa cBbitie 200 11/c
BOJIOCOOPHBIH KOJIOJEI JOIKEH OBITh pa3/ieNieH Ha 2 CeKLUH.

[IaxTsl COOPYKaIOT OTKPBITHIM, OITYCKHBIM HJIM KECCOHHBIMU CIIOCOOAaMH, a TaKKe
CHoco0OM CEeKyIIUX CBail. B mpakTuke cTpouTenbcTBa yalle BCEro MPUMEHSIOT CIIOco0
OITYCKHOTO KOJIOALIA.

OuUIbTPOBBIE TOPUZOHTAIBHBIE JTYUN-CKBAXKUHBI JTy4EBBIX BO/103a00POB YCTPAaUBAIOT
3aKpBITHIM CIIOCOOOM - MPOJAaBIMBAHUEM JTydel U3 MIaXThl B BOAOHOCHBIH miacT. s



YMEHBIIICHUS YCUITHS, TPEOYEMOT0 JIsl MPOIaBIUBAHUS, TOT MPOIIECC YACTO BBITOIHSIOT C
MpUMEHEHUEM BHOPOOYPEHHUS, IITHEKOBOTO U THIPABIMYECKOTO OYpeHHUSI.

OUIBTPOBBIE YU - CKBAXHHBI YCTPAUBAIOT M3 CTAIBHBIX JBIPUATHIX WU MIETEBBIX TPYO
nuamerpom 50...400 mm, qymrHOM 5...100 M. [Tpu amune myqa 6omee 60 M ero cienyer
yCTpauBaTh TEIECKOMNYECKUM C YMEHBILICHHEM AUaMeTpa 110 Mepe YAaJIeHUs 0T COOPHOTO
KOJIOJIA. YYacTOK Jy4ya HEMOCPECTBEHHO MPUMBIKAIOIINN K KOJIOIY, CIEyeT yCTpauBaTh
nIyxuMm, 6€3 meperopo oK. J[is mpopaBnuBaHus OOBIYHO MPUMEHSIOT CTAILHBIE TPYOBI C
TOJIIIUHON CTEHOK 8-12 MM, a PrIbTpOBBIE TPYOBI MOTYT OBITh U MEHBIIICH TOJIIIMHBI, UX
CKBaXXHOCTb ISl COXpPAaHEHHS TPOYHOCTHU JA0JDKHA OBITH Ooiee 20%.

[Ipu nune myyeit menbie 30 M B OAHOPOJHBIX BOJIOHOCHBIX ITACTAX YTOJI MEXKAY
JlydaMu T0IDKeH 06Tk He Menee 300, PacronaraTh Jiyqn-CKBaXHHBI CIIeAyeT Ha TyounHe 0,5 M B
HaropHoM rmiacte u 0,3-0,4 M — B Ge3HANOpHOM.

Kaxplii 1y4 B KOJIOALE TOJDKEH OBITH 000PY/I0BaH 3aABUKKON. JIHO MIAXTHI TOJIKHO
OBITH Ha 1-2 M HM)KE OTMETKHU YCThs JIydeil. Jluamerp maxtel 0ObI9HO 3-6 METPOB IPH
HEeOOJIBIION MOIIHOCTH BOJJOHOCHOTO IIJIaCTa OHA IMEPECEKAET ero MOJHOCTHIO U 3ariIyOiiseTcs Ha
0,5-1 m B Bomoymop.



