depepanbHoe rocygapCTBEHHOE aBTOHOMHOE
obpasoBaTenbHOe yypexaeHune
BbiCLLUEro npodeccruoHanbHoro obpasoBaHums

// «CBUPCKUN ©EOEPANBbHBLIN YHUBEPCUTET»
Y / NHCTUTYT HedbTu 1 rasa

Kadbeaopa Pa3paboTka 1 akcnnyarauus
HETAHbLIX U ra30BbIX MECTOPOXXOEHNU

KanutanbHbIN U NOA3EeMHbIN PEMOHT CKBaXXUH

Tema:

JononHutenbHaa nepdopauus

CKBaAX>XWH.
Ctapwun npenogasaternb 1.B. JleoHoBa



[lononHutenbHaa nepdopaung

[Mepdopauymnsa-npodbunsaHmne
OTBEPCTUN B

obcagHOW KONMOHHeE,
LeMEeHTHOM KOoJibLe U

CTEHKaX CKBaXXWHbI B
3apaHee 3a4aHHOM
NHTepBane rnyouH.

Uepes nepdpopalmnoHHbie
OTBEPCTUSA NPOUCXoanT
NPUTOK U3 NJiacTa B CKBAXXMHY
HedQTH, rasa n Boabl.




[lononHutenbHaa nepdopaungd

CmocoOrI mepdopanui CKBaKHH

\
* [TyneBas
" TopnieHas }
" KymyiatiBHasA )

IlepBbie TpH cnocoda mepdopannu
OCVIIeCTBIAKTCSA HA IPOMBICIAX
reopH3AIeCKHMH NAPTHAMH ¢
IOMOILIbI 000PVIOBAHHSA, HMEKIIerocs
B HX PACHOPSI/KeHHH.

" [mapomeckocTpyiiHad

|

IleckocTpyiiHAs mep(opaIHSA OCYIIECTBISACTCSH TeXHHTeCKHMH CPeICTBAMH H

CIVROAMH He()TAHBIX IPOMBICIOB.



[lyneBas nepdopaunsa CKBaXKuH

CyLuiecTBYET ABa BMaa nyneBbIX
nepgopaTopoB:
1. -Ilepdopartopbl C rOpU3oHTaNbLHLIMKU cTBONamMu. B

9TOM Cny4vae AfnHa CTBOJSIOB Mana M orpaHM4eHa
pagnanbHbiMn rabaputamm nepdoparopa;

2. ‘[lepdpopaTopbl C BEPTUKANbHLIMK CTBOSIAMU C
OTKNOHUTENAMMU MYINb Ha KOHUaX Anga npuaaHuga
NoneTy nynu HanpasneHus, 6rnm3kKoro K

nepneHankyriapHomMy rno OTHOLWEHUIO K OCU
CKBa>X1HbI.



TexHonormnga nynesou nepdgopauuu

1. lpn nynesou nepdopaunn B CKBaXXUHYy Ha
AIIEKTPNYECKOM Kabene cnyckaeTcs
cTpendarowun nynesoun annapar, COCTOALWNUN N3
Heckonbknx (8 -10) kamop - CTBOMNOB,
3apsXKeHHbIX NynaMn guameTpom 12,5 Mm.

2. Kamopsbl 3apsaxaroTca B3pbiBYaTbIM BELLECTBOM
(BB) n gpetoHaTtopamu.

3. [lpn nogadve anekTpu4yeckoro nMmnynbca
npoucxoauT 3arnnm.

4. Tlynun npobuBatoT KONMOHHY, LLEMEHT U
BHEOPSAOTCSA B nopoay



[lynesas nepdopauns
B mnepdoparope IIb-2 Mmacca 3apsza BB ogHOH KaMOpBI
coctaBIAeT 4-5 . mo3TOoMy NpoOHBHAA CIOCOOHOCTB €ro
HeBeIHKa. [1HHA nepdopallHOHHBIX KaHATOB COCTaBIAeT 65 -
145 MM (B 3aBHCHMOCTH OT IPOYHOCTH MOpPOJBl H THIA
nepdoparopa). Inamerp KaHaza 12 MM.

IIyvaeBoil nmep(opaTop ¢ BepTHKAJIbHO-KPHBOIHHeHHBIMH
cro1aMu IIBH-90 uveer 00 1b1HHA 00beM KAMOpP H ITHHY
cTBo.10B. Macca BB B ogHoH kamope - 90 1. /TaB1eHHe ra3oB B
kamopax - 0.6 - 0.8 TeIc. Mma. JmHHa mnepdopallHOHHBIX
KaHaI0B B Iopode moiaydaerca 145 - 350 MM mpH aHameTIpe
oKo110 20 MM.

B kaxioH cekuHH mnepdoparopa HeThIpe BepPTHKATIBHBIX
CTBOJA, Ha KOHIAX KOTOPBIX CIeTaHbl IIIaBHBIE KEIO00KH -
OTKJIOHHTeIH. [TyaH. H3rOTOBIeHHBIE H3 TeTHPOBAHHOH CTaTH.
171 YMeHBIIeHHA TPEHHA IOKPBIBAKTCA MeIb HIH CBHHIIOM.
B kax10H CeKIIHH JBa CTBOJA HallpaBIeHEl BBePX H 1BAa BHH3.
YTOOBI KOMIIEHCHPOBATh PEaKTHBHBIE CHIIBL JHCTBYIOIIHE Ha

nepdgoparop.
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Puc. 46, [yacsoRt nep-
doparop ¢ BEPTNKAALHO-
KPHBOAKRHCHANMME  CTDO-

AaMN



TopnegHas nepdopauus

Topneanas mepdopanmus ocymiecTBIAseTCH ANDApaTAMH,
COYCKAeMBIMH HA Ka0ede H CTPeIANIIHMH Pa3pbIBHBIMH
CHApPAJAMH IHAMETPOM 22 MM.

BHyTpeHHHH 3apA1 BB oxHoro cHapsza paBeH 5 . Anmapat
COCTOHT H3 CEKIHH. B KaXIOH H3 KOTOPBIX IO [IBa
TOPH30HTATBHEIX CTBOTa. CHapAal cHaOXKeH JeTOHATOPOM
HaKOJIBHOTO THIA. [IpH 0CTaHOBKe CHapAIa MPOHCXOIHT B3PHIB
BHYTPEHHET0 3apAga H pacTPeCKHBAHHE OKPYKAOLIEH TOPHOH
nopoael. Macca BB ogHoi kameps! - 27 1. [71y0OHHA KaHa10B
0 pesyapTaraM HcnbITaHHH coctaB1der 100 - 160 .
aHaMeTp KaHaida - 22 mM. Ha 1 M 11HHBI QHIBTpa IemaeTcs
He Oomee dYeThIpeX OTBEPCTHH, TaK KAaK IPH TOPHEIHOH
nepOpalHH HacThl CIyUaH pa3pyIIeHHA 00CaTHBIX KOTOHH.
[IymeBas ®  TopmeaHas  nepdopalHH  HPHMEHAKTCA
OTPaHHYeHHO. TaKk Kak Bce Oonplle  BBITECHAKTCA
KYMYIATHBHOH nepdopaHes.




KymyastuBHas nepopanus

KymyasaTuBHas nepgopanns OCyIIecTBAAeTCH CTPeIAIMIHMH
nepgopaTopaMH, He HMEIIIHMH NY/J1b HIH CHAPAI0B.

[IpocTpen mperpaael JOCTHraeTcAd 3a cueT C(OKYCHPOBAHHOIO B3pHIBA. aKad
(goxycHpoBKa 0O0yCIOBIeHa KOHHYeCKOH QopMoH mMmoBepXHOCTH 3apAza BB.
00THIIOBAaHHOH TOHKHM MeTaTTHUECKHM IOKPHITHEM (THCTOBAag MeIb TOIIIHHOH
0.6 MM). DHeprus B3phIBa B BHIE TOHKOTO IyHKa ra3oB - MPOIYKTOB OOIHIIOBKH
npoOHBaeT KaHaT.

KymynaTHBHAA cTpyda nNpHOOpeTaeT CKOPOCTh B FOIOBHOH 4acTH 10 6 - § KM/C H
co3gaeT JdaBiaeHHe Ha mperpazy ao 0.15 - 03 mar. MIla. Ilpu BeicTpene
KYMYIATHBHBIM 3apAI0M B Imperpaie oOpasyercd y3KHH mepdopalHOHHEIH KaHAT
r1yOHHOH 10 350 MM H JHaMeTpoM B cpeaHeH dacTH 8 - 14 ymm. Pa3Mepsl kaHaIoB
3aBHCAT OT MPOYHOCTH MOPOIEI H THHA Nepdoparopa..

Bce KyMynaTHBHBIE mepdopaTopsl HMET TOPH30HTAIBHO PacIOI0KEeHHBIE
3apAabl H pa3dendrTcs Ha KOPIYCHBIe H OeCKOPITYCHEIE.

KopnycHele mepdopaTtopel mociae HX Mepes3apsia HCIOTb3YITICA MHOTOKPATHO.
beckopnmycHele - OZHOpPa30BOr0 JIeHCTBHA. Pa3paloTaHel H  KOPIYCHBIE
nepgopaTopsl 0JHOPA30BOTO ISHCTBHA. B KOTOPHIX JIETKHH KOPHYC H3 OOBIMHOH
CTalIH HCIOTB3yeTCd A1 repMeTH3aLHH 3apA10B IIPH NOTPY/KEeHHH HX B CKBaKHHY



KymyasTuBHas nepgopanus

Ilepdoparoper cmyckaroTca Ha  Kalene  (HMerTCA
ManzorabapHTHBIe nepdoparopsl. onyckaemsele depe3 HKT. a
TaKJKe Ha HaCOCHO-KOMIPeCCOpPHBIX Tpydax). B mocaeanem
CIydae  B3PBIB  INPOH3BOIHICS He  IEKTPHUYECKHM
HMITyaecoM. a cOpaceiBaHHeM B HKT pesnHoBoOro mapa.
JeHCTBYIOIIEIO0 KakK IIOPIIeHb Ha B3PBIBHOE YCTPOHCTIBO.
Macca BB ogHOro KyMyJIATHBHOIO 3apsiaa cOCTaBiageT 25 -
S50r

MakcHMAJIBHAS TOJIMIHHA BCKPBIBAEMOI0 HHTepBAaJAa
KYMYJISATHBHBIM mepdopatopom aoctHraer 30 g
TOpHnedHbIM - 1 M, myJeBbIM - 10 2,5 M. DT0 oJHA H3
IPHYHH HIHPOKOI0 PACHPOCTPAHeHHH KYMYJISATHBHBIX
nepgoparTopos.

KopnycHele nepdopaTopsl NpOCTPeIHBAOT HHTEPBAT 10 3.5 M
3a OJIHH CIIyCK. KOPIYCHBIE OJHOPA30BOro IeHcTBHA - 10 10 M H
OECKOPIYCHBIE HIH IeHTOUHbIE - 70 30 M.

Puc. 4.7. KopnycHsrii kKymy1aTuBHEI nepdoparop [TK105V:
1- B3pBIBHOM NaTpoH: 2 - mHYP: 3 - 3apad: 4 - 3TEKTPONIPOBO.




KymyasatusHas nepgopanus

JlenTouHBle TepdopaTopsl Jerde KOPMYCHBIX. HO  HX
IpPHMEHeHHe OIPAaHHYeHO JaBIeHHAMH H TeMIlepaTypaMH Ha
3a00e CKBa)XHHBI. TaK KaK B3PBIBHOH NaTpoH H
JeTOHHPYIOIIHH IHYP HaX0JATCA B KOHTAKIe CO CKBaKHHHOH
KHIKOCTEH.

B 71eHTOuHOM mepdoparope 3apiAisl CMOHTHPOBAaHEI B
CTEKIAHHBIX (HAH H3 JPYroro MaTepHala). TepMeTHYHBIX
JalIKaX. KOTOPBIe pa3MeIlleHbl B OTBEPCTHAX CTATbHOH TIEHTHI
C Ipy3oM Ha KoHIe. [HpadHaa cmyckaeTca Ha Kalerne. Ilpn
3a7IIIe JeHTa MOTHOCTRI0 He pa3pyIllaeTcsa. HO 1714 IOBTOPHOIO
HCII0.Th30BAHHA He NMPHMEeHAST .

HexoctaTok GecKopmycHBIX NMepdopaTopoB - HEBO3MOKHOCTE
KOHTPOIHPOBAHHA YHCIA OTKA30B. TOrJa KaK B KOPIIYCHBIX
nepdoparopax TaKOH KOHIPOIh OCYIIECTBHM IIPH OCMOTpe
H3BIEYSHHOIO H3 CKBaKHHEI KOpITyca..

Puc. 4.8. JlenTouHsIi KyMy1ATHBHBI nepdoparop ITKC105:
KH - xaOeTpHBI HAKOHEYHHK: 1- ro10BKa mepdoparopa: 2 - cTaIb-
Had JI€HTA: 3- MHyp: 4 - 3apAx: 5 - B3pBIBHOH NaTPoH: 6 - Ipys.
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I'maponeckocTpyiinas nepdopauus (I'TIII)

[IpH raaponecKoCTPYHHOH mepdopanHH pa3pylIeHHe Nperpaisl
IIPOHCXOOHT B pe3yiasrare aOpa3sHBHOIO H THIPOMOHHTOPHOIO
3(p(QeKTOB  BBICOKOCKOPOCTHEIX  INEeCYaHO-)KHIKOCTHBIX  CTPYH.
BELUISTAIOIIHX H3  HAacaIOK IIeCKOCTpyHHoro mepdoparopa.
npHKperniieHHoro k HHkHeMy KoHUy HKT. IlecuaHo-KHIKOCTHaA
cMmech 3akauHBaeTcsi B HKT HacOCHBIMH arperaraMH BBICOKOIO
JaBIIeHHA.

[Ipu I'TIII co3zaHHe OTBepCTHH B KOJIOHHE. IIEeM@HTHOM KaMHe H
KaHaja B IOPOIe JOCTHraeTcs 3a cueT OOIBIIOH CKOPOCTH MecyYaHo-
KHIKOCTHOH CTPYH - HECKOJIBKO COTeH MeTpoOB B ceKyHIy. [lepenan
JaBiIeHHA cocTaBiasgeT 15 - 30 MIla. B nopoae BEIMBIBaeTCA KaBepHa
rpymeoOpa3Hoii  ¢dopMbL.  o0pamIeHHOH V3KHM  KOHYCOM K
nep¢opallHOHHOMY OTBEpPCTHIO B KOJTOHHe. Pa3Meprl KaBepHEI
3aBHCAT OT IIPOYHOCTH TOPHBIX MOPOA. MPOIOTKHIEIBHOCTH
BO3IeHCTBHA H MOIDHOCTH MeCYaHO-KHIKOCTHOH cTpyH. IlpHn
CT€HIOBBIX HCIBITAHHAX OBLTH IMOTy4eHBl KaHalabl 10 0.5 M.

.

NN
,

Puc. 4.10. Annapat aaa ['TIIT AII-6M: 1 - xopmyc: 2 - map onpeccoBOYHOIO KIanaHa; 3 -

y3€1 Hacadku: 4 - 3anIyInka: 5 - map K1anaHa: 6 - XBOCTOBHK: / - IEHTPATop




I'maponeckocTpyiinaa nepdopanus (I 111II)

Bpemsa BO31eHCTBHA Ha Iperpaigy He JOKHO MpeBwlmarhk 15 - 20 MHH. Tak Kak
IpH 001ee NPOIOIKHTEILHOM BO3IeHCTBHH KaHAIBI HE YBETHYHBAKTCA.

Annapart AII-6M koncTpykuud BHHH nMeeT mecTh 00KOBBIX OTBepCTHH, B

KOTOpble BBHHYHBAKTCHA IIeCTh HACAJAOK 1Jd OIHOBPEMEHHOI0 CO3IAHHSA
mecTH NeppopalHOHHBIX KAHAIOB.

Hacaaka B CTAaJbHOH ompaBe H3rOTABJIHBAKTCHA H3 TBepIbIX CILIABOB,
VCTOHYHBBIX IPOTHB H3HOCA BOJOIECUYAHOH CMeCchbH, Tpex CTAHIAPTHBIX
aaaMeTpoB 3; 4,5 H 6 MM.

MexaeHHO Bpamas NeCKOCTPYHHBIH anmapaTr HIH BepPTHKAIbHO €ro InepeMenias.
MOKHO IIOJIYYHTh TOPH30HTaJIbHBlE HIH BepPTHKAIbHbIEe HaJpe3bl H KaHAIBIL.
ConpoTHBIIeHHe OOpaTHOMY IIOTOKY JKHIKOCTH VyMEHBINAeTCcsi H KaHalbl
noiay4darTca 2.5 paza riaydxke. B nmeckocTpyHHOM anmapare HpeIyCMOTPeHBl IBa
[IapOBBIX KiIamaHa. cOpachklBaeMBIX C MOBEPXHOCTH. [JHamMeTp HHKHEIro KiIalaHa
MEeHBIIle. HYeM CeII0 BepXHero KilamaHa. I03TOMY HHKHHH map CcBOOOIHO
IPOXOIHT Yepe3 CeaI0 BePXHero KilalaHa.

Ilocae cnycka anmapara. OOBA3KH YCTbS CKBAKHHBI H IPHCOEIHHEHHA K HEMY
HAaCOCHBIX arperartoB CHCTeMa CIPeCCOBBIBAeTCA JaBISHHEM. IIPEBBIIIAKIIHM

pabouee B 1.5 paza.



I'uaponeckoctpyiinaa neppopanus (I'1III)

CnennanpHble pado4uHe KHIKOCTH 3aBO3AT HAa CKBAKHHY ABTOLIHCTEPHAMH HIIH
MpHroTaBIHBalT B HeGompmux (10 - 15 M?) eMKOCTAX. YCTaHOBIEHHBIX Ha
calta3kaXx. B 0OBA3KY NOBEPXHOCTHOTO OOOPYIOBAHHA MOHTHPYIOT (DHIBTPEI
BBICOKOTO JaBISHHA - IIJJaMOYIOBHTEIH. MpPeIyNpeskKIalIHe 3aKyIIOPKY HacaIoK
KPYIHBIMH 9acTHUAMH mMopoasl. IlecuaHo-KHAKOCTHASL cMech TOTOBHTCH TpeMs
CIIOCO0AMH:

4+ ¢ HOBTOPHBIM HCIOJIb30BAHHEM IIeCKA H ‘KHAKOCTH (3aK0/JbI0OBAHHASA
cxeMa);

4+ co cOpocoM OTPAOOTAHHOIO MeCKA ¢ HOBTOPHBIM HCIO01b30BAHHEM
AKHIKOCTH;

4+ €O cOpoCOM KHIKOCTH H IecKa.

Hanboa1ee JKOHOMHYHA 3AKO0.IbIOBAHHAS CXeMAa. IIPH 3TOM PacXoIsl KHIKOCTH
H NeCKa MHHHMaIbHbIE. [IpH HCIIOTB30BAaHHH CIIEHATBHBIX KHIKOCTeH (He(Th.
PacTBOP KHCIOTHL. INIHHHCTBIH PacTBOP H Ip.) He 3arpA3HAeTcA TeppHTIOpHA. [IpH
paboTe o KOIBIEBOH cXeMe B cpeaHeM pacxoayercs 20 »° Boxsl H 4.1 T mecka. a
npH padoTe co cGpocoM BoIkI H Iecka nmoTpeGosatocsk 275 M3 Boxsl H 14 T mecka.



I'maponeckocrpyiinas nepgopanus (I 1III)

B kagecTtBe padoteH HCIOIB3VHOT
pa3IHYHBIE KHIKOCTH. HCXOIA H3
YCIOBHA ee JellleBH3HBEI.
IpeI0TBPalleHH YXYILIeHHA
KOLIEKTOPCKHX CBOHCTB ILTacTa H
OTKPEITOTO (hOHTaHHPOBAHHA.
Haa unened ITIII Hcmome3yroT

BoOy. S = 6%-HBIH pacTBOp
HHTHOHPOBAaHHOH COITHOH
KHCIIOTHL. JIera3HpPOBaHHYIO

He()Th. MIACTOBYI0 CTOYHYH) HIH
coreHyrw Boay ¢ IIABawmh.
IPOMBIBOYHEIH pacTBOp. Ecam
IITTOTHOCTH KHIKOCTH  He
oOecrnieyHBaeT IIyILIeHHEe CKBa-
’KHHBL. J00aBIAKT YTAKETHTSIH:
Mell. OSHTOHHT H Jp.

Puc. 4.12. Cxema 00BA3KH NOBEPXHOCTHOTO 000PYIOBAHHA
npH padore mo saMkHvVTOMY IHKTV: 1 - AH-700: 2 - [TA-320:
3 - MTaMOVIOBHTENE: 4 - NECKOCMECHTETh; J - eMKOCTE; 6 -
CKBa)XHMHA: / - 00paTHEI KiIanaH; 8 - OTKPEITEIE KpaHEl, 9 -
3AKPBITEIE KPAHE]




I'uaponeckoctpyiinas neppopaunus (I IIII)

O0bem padovell KHIKOCTH NpPHHHMAaeTcs paBHbIM 13 - 1.5 o0bema
CKBA’KHHBI IIPH pPadoTe M0 3aAMKHYTOMY IHKTY.

IIpomecc I'TIII cBsA3aH ¢ padOTOH HACOCHBIX ArperaToB, PA3BHBAKIIHX
BBICOKHEe IABJIEHHS, H B HEKOTOPBIX CJIYYAAX ¢ NPHMeHeHHeM TOPATHX
ARHAROcTeH. Ilo3ToMy mpoBeldeHHe padOT perIaMeHTHPYeTCS 0COOBIMH
NPABHJIAMH IO OXpaHe TPyIa H MHOKAPHOH 0e30IACHOCTH, HeCOO0JHIeHHe

KOTOPBIX MO/KeT IPHBECTH K 01eHb TAKeTIbIM MOCTeICTBHAM.

[TeckocTpyiiHas mepdopamnss B OTIHYHEe OT KYMYJIATHBHOH HJIH MY.1eBOi
nmepopalHHE MO3BOJISAET MOIYYHTH KAHAJIBI ¢ YHCTOH INOBEPXHOCTBI H
COXPAHHTH NPOHHOAEMOCTH HA OOHAKeHHOH TOBePXHOCTH ILIACTA.
I'poMo3IK0CTh OMepAlHH, 3aJATKHBAHHe MOIIHBIX TeXHHUECKHX CpPeICTB H
00IBIIOT0 YHCJIA O00CTYKHBAKWIIEI0 MePCOHAJA ONpeledsiioT I0BOJILHO
BBICOKYK) CTOHMOCTB 3TOI0 CI0C00a Mep(opalHl H cIeP:KHBAIT ee IIHPOKOE
NpHMeHeHHe 0 CPABHEHHI0 ¢ KYMYISTHBHOH mepopanmnei.



