JlaHHBIN (hailn npeaCcTaBIeH UCKIIOYUTEIBHO B
O3HAKOMMUTEJIBbHBIX LIENAX.

YBaxkaeMbIl UMTATEIIb!

Ecnu BbI ckonupyete AaHHbIN (dait,

Bl 1OKHBI HE3aMEUITUTEIILHO YAAJIUTh €T0
cpasy I10CJI€ 03HAKOMJIEHUSI C COAEPKAHUEM.
Konupys u coxpansis ero Bel npuHuMaeTre Ha ce0s
BCKO OTBETCTBEHHOCTb, COTJIACHO JIEMCTBYIOLIEMY
MEXIYHAPOAHOMY 3aKOHOIaTEIbCTBY .

Bce aBTOpCcKue npaBa Ha JaHHbBIN (aii
COXPaHSIOTCA 3a MpaBooOJIagaTeIeEM.

JI[r060€ KOMMEPUYECKOE U MHOE UCITOJIb30BAHUE
KpOME MpPEIBAPUTEIILHOIO 03HAKOMJICHHS
3aIpeuICHO.

[TyOnukauusi JaHHOTO JOKYMEHTA HE NPECIeyeT
HUKaKOW KOMMeEpUYECKOM BbIroabl. Ho Takue
JOKYMEHTBI CIOCOOCTBYIOT OBICTpEHILIEMY
npodecCuoHanbHOMY U TyXOBHOMY POCTY
yUTaTENIEN U ABJISAIOTCS PEKJIAMOM OyMaXKHBIX
U3JAHUM TaKUX JTOKYMEHTOB.
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BBEJAEHUE

Bce cnemmanuctel, B chepy mpodeccrHoHaTbHON AESITEIBHOCTH KOTOPBIX
BXOJISIT BOIPOCHI BOJIOTIONB30BAHMS, WHXKEHEPHBIX CHCTEM BOJOCHAOKEHUS,
HKOJIOTUU BOJIHBIX CHUCTEM, JIOJDKHBI 00Ja7aTh OMpPENIeICHHBIM HA0OpOM 3HAHUM U
HABBIKOB 10 MPOCKTHUPOBAHUIO, CTPOUTEITHCTBY U IKCIUTyaTallMH BOJ03a00PHBIX
CKBaXKHH.

OrpomHbI€ SKCIUTyaTallMOHHBIE PECYPChl MPECHBIX MOJ3EMHBIX BOJ Hallleh
CTpaHbl — OKOJIO 6 ThIC. M>/cex pacxoayroTcs noka Toynbko Ha 10%. IIpu stom, B
Poccuu sKcrutyaTupyroTcsi B HaCTOsIIIIEee BpeMsi OKOJI0 1 MUILTMOHA BOZ03a00PHBIX
ckBaxHH. bypenue u 000py10BaHNE CKBKMH Ha BOJLy 3aHUMAET BAXKHOE MECTO B
HAPOJIHOM XO3SICTBE CTPAHBI.

Exerogno B Poccun coopyxkarot 6onee 30 ThICSY BOI03a00PHBIX CKBAXUH,
KOTOpbIE  HWCIIOJNB3YIOTCA 11 BOJOCHAOXKEHWs, OOBOJHECHHS  TACTOWMIIL,
BOJIONIOHMKEHUS, HWHXKEHEPHO-THAPOTCOJIOTMYECKUX MCCIEAOBAHUNA U JIPYTHX
uenei. [lo ompenenennto akagemnka Kapnuuckoro: «Boma — 310 camoe
JparolieHHOe HCKomaemoe. Bojga — 3T0 HE MPOCTO MUHEPAIBHOE CBHIPbE; ITO HE
TOJIBKO CPEJCTBO JIJIsl PA3BUTHUS IPOMBILIJIEHHOCTH U CEJIBCKOTO XO3SIIICTBA; BOAA —
9TO KUBAasi KPOBb, KOTOPAs CO3/IA€T KU3HB TaM, TJI€ €€ HE ObLION.

Bono3abopHas ckBakuHa sBJsieTCs HamOoJiee yJIOOHBIM BOJ03a00pPHBIM
COOpYKEHUEM [IJIsi JOoObIBaHUS MOJ3eMHBIX BoJ. [lo cpaBHEHUIO C MOJI3EMHBIMU
BOJ103a00paMu JPYTUX TUIIOB OHA 00JIa/IaeT CIAEAYIOMUMH IPEUMYIIIECTBAMMU:

1. CxBaXuHON MOXXHO BCKPBITH BOJOHOCHBIE TOPU3OHTHI, 3ajieraloline Ha
3HAUUTENHbHOU TIyOuHe. B Hacrosiiee BpeMsi CKBaXXWHBI JIJIi BOJAOCHAOXKEHUS
gacTo Oypsarcs Ha rimyouny 200-300 M, a B otnenbHbIX caydasx 1o 1000-1200 w;

2. CKBa)XMHY MOKHO TIPOOYPUTH B TBEPJIBIX CKABHBIX MOPOJIaX;

3. CkBaXMHA B CaHUTApHOM OTHOIICHWUU SIBJISETCS HauOOJIee HaJEHKHBIM
BO103a00PHBIM COOPYKEHUEM TI0 CPABHEHUIO C IMIAXTHBIM KOJOJIEM U OCOOCHHO
KanTa)XeM UCTOYHUKA.

JlanHoe y4yeOHOe mocoOue MpeaHa3HAYeHO JJIsi CTYJIEHTOB, OOYYarOIINXCS
M0 CIENUaIbHOCTAM HampaBieHuid «Bopomnonb3oBanue» u «lIpupomooxpanHoe
00ycTpoiicTBO  TeppuTOopuii». B  mocoObwu  HCHONB3YHOTCS  JICUCTBYIOIINE
HOpPMAaTHBHBIC MaTepUaIIbI, IpaBuia u Tpedosanus [1,3,4,5].



I''TABA 1. OBIIIME CBEJIEHMUS. OCHOBBI IPOEKTUPOBAHMUSL.
1.1. Kparkue cBeieHMsI 0 OI3€eMHbIX BOJIaX

[Tox3emHble BOABI IO THAPABIMYECKUM YCIOBUSIM AEIAT HA HAIOpPHbBIE U
Oe3HaIopHbIE, a TI0 YCJIOBHAM 3aJieTaHus — Ha apTe3uaHCKue U TpyHToBbie. Kpome
TOr0, MOA3EMHBIE BOJBI MOJIPA3ACISAIOTCA HA TPU OCHOBHBIX BHUJA: BEPXOBOJKY,
TPYHTOBBIE U MEKILJIACTOBBIC (HATIOPHBIE U O€3HATIOPHEIE).

BepxoBonka o0pa3yercss B MECTHBIX JIMH3aX 3a CUeT HWHQUIbTPALMU
aTMOC(EPHBIX OCAJKOB, MOCTYNAIOIIMX C JHEBHOM TOBEPXHOCTH 4epe3
BOJONIPOHMIIAEMBIE TTOPOJBI. BEpX0OBOKa BCEraa 3aleraeT BhIIIE IPYHTOBBIX BOJ
(puc. 1,2), uMeeT OTHOCHUTENIbHO HEOOJBIIOE MO IUIOUIAJAM PacCHpOCTpaHEHUE,
XapaKTepU3yeTcsl HEOOIBIIMMHU 3aM1aCaMU BOJIbI U HEMTOCTOSIHCTBOM PACIIONIOXKEHUS
YPOBHS WJIM 3€pKaja BOJBI.
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Puc. 1. Cxema 3anecanus 6epxo800Ku Ha

CIAOONPOHUYAEMOM B0OOYNOPE:
1-necok; 2-cymech; 3-CyTJIMHOK TTOTHBIN



YpoBeHb
BEPXOBOJIKH

— YpoBeHb
~_* TPYHTOBBIX BOJ
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Puc. 2. Cxema 3anecanus epynmogotii 600vl u

8ePX0BOOKU 8 BUOE JIUH3:
1-cyrnuHOK MJIOTHBIN; 2-TIECOK

['pyHTOBBIE BOABI HMMEIOT CBOOOAHYIO TIOBEPXHOCTh, T.€. SIBISIOTCA
Oe3HamopHbIMU (puc. 3) W MPEACTaBISIOT COOOM MEPBBI OT IMOBEPXHOCTH
MIOCTOSTHHO CYIIECTBYIONIUN BOJOHOCHBIM TOPU30HT. DTH BOJBI PACIPOCTPAHCHBI
MOYTH TTOBCEMECTHO.
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OO 2EMHEIX 800!
l-cyrmHHOE ONoTHHA, 2-TecokK

JUisi TPYHTOBBIX BOJ| XapaKTE€pHbI CJEAYIOIIME MPU3HAKU: HEMOJHOEe
3alOJJHEHUE WMH BOJIONPOHUIIAEMOTO TIJIacTa; YacThle COBIAJICHUS oObsacTei
MUTAaHUS W PACHpPOCTPAHECHHS; OTCYTCTBHUE HAIOpa; TMOCTOSHHOE KoyieOaHue
YPOBHEHN, YTO MPUBOJUT K M3MEHEHUSIM MOIIHOCTHM BOJOHOCHOTO TOPU3OHTA U
3amacoB TPYHTOBBIX BOJ BO BPEMEHHU, M3MEHEHUSM BO BpeMEHU (U3HUECKUX
CBOMCTB, XUMHUYECKOT0, TA30BOT0 U OAKTEPUATILHOTO COCTAaBa BOIBI.

[TonzemHble BOJBI, 3ajieTalONIME MEXKAY JABYMSI BOJOHEIPOHHUIIAEMBIMU
IjacTaMi B TMpelesiax CPaBHUTEIBHO KPYIHBIX TEOJIOTMYECKUX CTPYKTYp U
HAXOJISIIINECS MO/ THIPOCTATUYECKUM JIaBJICHUEM, HA3bIBAIOTCS apTE3MaHCKUMHU.
OHU OTHOCATCS K MEXKIIJIACTOBBIM IMOJ3€MHBIM HAIIOPHBIM BOJIaM, 3aKJIFOUCHHBIM B
Oosiee TUIyOOKMX BOJIOHOCHBIX TOpHu30HTax. IIpy BCKpPBITUM BOJOHOCHOTO
HAIMOPHOTO I1acTa OypoBOM CKBaXKMHOW BOJA B HEM MOJHUMAETCS BHIIIE KPOBIU
BOJIOHOCHOTO TMuiacta (puc. 4). Bwicora moabema BOJBI BBIIIE BOJOYHOPHOU
KPOBJIM Ha3bIBaeTCs HAImopoMm.[6, 26].
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Puc. 4. Cxema 3anecanus apme3uaHCKuxX CoOpu3onnios.
1 — necok; 2 — rimHAa IUIOTHAS, 3 — IMECYaHHUK IUIOTHBIM.

BBugy mmpokoro pasHooOpasus  YCIOBUW  3ajeTaHus, JIBUKCHUS,
NO0OBIBaHUS TIOJ36MHBIX BOJ] M BO3MOXKHOCTEH WX HCIOJB30BAaHUS, CYIIECTBYIOT
cTaHaapTHbIC Kiaaccudukarmu [16,17].

Knaccudukanus moazeMHbIX BOJ MO OOIIMM MPHU3HAKAM, OTPaKAIOIIIM
BO3MOYKHOCTH MX 3arpsI3HCHUSI M UCTOICHMUS, IPUBEICHA B Ta0iuIle 1.

Tabmaua 1
Knaccudukanus noazeMHbIX BOJA 10 00IIUM NPU3HAKAM

Bun Kareropus | ['myOuna 3aneranus ['myGuna 3aneranus
YPOBHSI BOJIBI, M KPOBJIH BOJJOHOCHOTO
TOPU30HTA, M
[TocTostHHBIC Manas o 50 o 100
Bpemennbie Cpennsis Ot 50 1o 300 Ot 100 o 1000
bonbmmas Cs. 300 Cs. 1000

Knaccudukanus 6acceiiHOB U MECTOPOXKACHUN IMOA3EMHBIX BOJ, a TaKKe
BOJIOHOCHBIX TOPU30HTOB TI0 UX pa3Mepy U BOJHOCTH MPUBEJCHA B TaOIuUIIE 2.
Ta0mura 2
Knaccuduxanus 6acceiiHOB U MeCTOPOKIEHUI MOA3eMHbIX BOJ U
BO/IOHOCHBIX TOPH30HTOB 10 UX pa3Mepy U BOAHOCTH

Kareropus IImomane, KM° MomHoCTh M IToa3emHBIN CTOK, Mo/C
bonpmas Cs. 1000 Cs. 100 1o 100
Cpenuss Ot 1000 1o 100 Ot 10 1o 100 Ot 100 go 1000

Manas Ilo 100 o010 Cs. 1000

OunbTpallMOHHBIE TapaMeTpbl TMOA3EMHBIX BOJ JaHbl B Tabm.3. OuHu
ONPENEIISIIOT BEIUYMHY BOJAOOTIAYM BOJOHOCHBIX TOPHU30HTOB U MECTOPOKIACHUN
IIOA3EMHBIX BOJ M UX 3KCIUTyaTallHOHHYIO IPOU3BOJUTEIBHOCTb.



Ta0muna 3

Knaccuduxanusi BOZOHOCHBIX TOPU30HTOB M MECTOPOKIEHUI

NMO/A3eMHBIX BO/l 10 PMIHLTPALMOHHBIM MMapaMeTpaM

Kareropus | Koaddumuent Koaddurnuent Bonootnaua, | DxcruryararimoHHas
bunbpTpanuy, YpOBHEH CMHUIIBI | IPOU3BOAUTEIHLHOCTD,
M/CyT MbE30MPOBOIHOCTH, M/cyT
M/cyT

Bonb1mas Cs. 80 o 10° Cs. 0,3 Cg. 1000
Cpenmsis | Ot 10 g0 80 Or 10° o 10° Or 0,1 10 Ot 1000 5o 10000

Mauast Jlo 10 Cs. 10° 0,3 Jlo 1000

o 0,1

onpcAcCIAIOT HMHTCHCUBHOCTL BOCIIOJHCHUS,

XapakTep B0o100OMEHa U PEXKHUMBI MTOA3EMHBIX BOJ AaHbl B Ta0a.4 u 5. OHu

3arpsA3HCHHUA W CaMOOYMHIICHUA

MOJ3E€MHBIX BOJI.
Taomuna 4
Knaccudukanus noazeMHbIX BOJA M0 XapaKTepy BOA00OMeHAa
Xapaxkrep Tun Box mmo CooTHol1IeHNE I'mppasnu- I'uapogunamu- | Bomoobmen
3aJIeraHus yCJIOBUSIM | 0OJIACTH MUTAHUSI | 4YecKasi CBSI3b C | 4YECKasl CBS3b
BOJI UUPKYJISIIUA u o0Jytactn JIpEHaMu BOJIOHOCHBIX
pacnpocTpaHeHuUs TOPU30HTOB
OTKpBITHIH TpemnHHO- Cosniagaer IlocTossunas SIBHAs AKTHUBHBIHI
KapCTOBBIN
Hannune TpemuHHbINI - [Tepuonnueckas HesBras 3aMeqIeHHBIN
«TUIPO-
JIOTHYECKHUX
OKOH»
W3omuposan- | Iloposbiit Yactuuno OTtcyrcTByeT OTtcyrcTByeT Becpma
HBIH COBIIAJIACT 3aMeJICHHBIN

Ta0mumna 5

Kaaccndukanms noa3eMHbIX BOJ 10 PEKMMHBIM XapaKTepPUCTHKAM

EctecTBenHas CKOPOCTb TCUHCHUA

TemnepaTtypa BoJbI
Kareropus 3HaueHue, M°/c Kareropus 3nauenue, C
Manas o 0,02 XoJioiHas Ho 20
Cpennsis Cs. 0,02 1o 0,1 Temnas Cs. 20 no 35
Bonpmas Cs. 0,1 lNopsiuas CB. 35 o 42
- - Ouensb ropsiuas Cs. 42

[loa3zeMHbIE BOMBI KJIaCCI/I(I)I/IHI/Ipy}OT TaKXKEC 110 OCJIIIM BOAOIIOJIB30BaHHA B
COOTBCTCTBHH C T&6J’IHH€?I 6.




Ta0mura 6

Knaccudgukanusi noa3eMHbIX BO/J 1O 1eJIsIM BOAOIOJIb30BaAHMS

Knaccuduxamms nenei
BOJIOMOJIb30BAHUS

Llenu Bo10MOIB30BAHUS

XO03SIMCTBEHHO-IIUTHEBEIE U
KOMMYHaJIbHO-OBITOBBIC HYK/IbI
HACeJICHU

X034iCTBEHHO-ITUTHEBOE BOJIOCHAOKEHNE
TEPPUTOPUH KUIIOU 3aCTPOMKHU U
0OIIIECTBEHHBIX 3IaHUI:

TOPOJICKUX IIPOMBIIUIEHHBIX PaiOHOB;
CEJIbCKOX03MCTBEHHBIX PallOHOB

KonauunonnpoBanue Bo3yxa B
OOIIECTBEHHBIX U JKUJIBIX 3JaHUSIX

[To1MB ¥ MBIThE TEPPUTOPHIA HACETCHHBIX
MYHKTOB (YJIHII, TUTOINAICH, 3€JICHBIX
HacCaXJIeHUH ), paboTa (HOHTAHOB H T.II.

ITonus nocagok B TOPOACKHUX U ITOCCIIKOBBIX
TCIIMIAxX U IMapHUKax

[Ipouune HyX /bl (B TOM UUCIE TYILICHHUE
[10’KapoB, IPOMBIBKA BOJOIIPOBOJHBIX U
KaHAJIM3allMOHHBIX CeTeil)

JleueOHbIe, KypOPTHBIE U
03JI0pPOBUTEIIbHBIC TIETTH

JleueOnbIe e (11 OOIBHUIL,
MOJIMKJIMHUK, aMOyIaTOpuid U Jp.)

KypopTHble 1ienu (1)1 caHaTopueB, JOMOB
OT/IbIXa U JIp.)

O310pOBUTENBHBIC TIETH (715
IIaBaTEJIbHBIX 0aCCENHOB, CTAJMOHOB U
JIp., @ TAK)KE I PO3JIMBA MUHEPAJIbHOU
BOJIbI)

Hyx bl cenbckoro xo3siictpa (6e3
OpoIIeHus 1 00BOTHEHUS)

[TonuB mocagoK B KOJIXO3HBIX U COBXO3HBIX
TCIIMIAX U IMapHUKAX

Hy»x b1 KUBOTHOBOACTBA

TexHonorn4eckue Hyxasl KOJIXO3HbIX U
COBXO3HBIX MPEANPHUATHIA MO TepepaboTKe
CEIbCKOXO3IMCTBEHHON IPOAYKLIIUH U
CBIpbs

TexHUYeCcKHe HYX/Ibl KOJIXO30B U COBXO30B
(17151 MacTepCKUX, PEMOHTHBIX paldoOT B
aBTOTPAKTOPHBIX MApPKaxX U rapaxkax, a
TaKXe TYIIEHUS M0XKapoB B
CEJIbCKOXO03MCTBEHHBIX KOMILIEKCAX U JIp.)

Oporienne u 00BOAHEHNE

Opomienue:
0a3UCHOE;
pPErHOHANILHOE

O6BoHEHNE (TTacTOUIIY)

[TpomblineHHbIE HYXIBI (06€3
TETIOIHEPT € THKH)

XO0351CTBEHHO-TIUTHEBLIE U KOMMYHAJIbHO-
OBITOBBIE HYK/Ibl IPOMBIIUIEHHBIX
npeanpusTUi (M TYLIEHHE [T0KAPOB)




Texuuuyeckue HyX /bl CTPOUTEIHCTBA,
HpeANPHUATHH 110 TepepaboTKe ChIPbs
(M3TOTOBJIEHNE THUILIEBHIX TPOAYKTOB,
XHUMHKO-(apMaleBTUIECKIX MPEnaparos,
HPOMBINUICHHBIX U3ETUH U JIp.):
oOecrieyeHre B0 MPOU3BOACTBEHHBIX
IPOLIECCOB;

KOHMIIMOHUPOBAaHHE BO3AyXa

Pa3paboTka TBepAbIX MOJIE3HBIX
MCKOTIa€MBIX:

TEXHHUUYECKOE BOJOCHAOKEHUE MIaXT,
pas3pe3oB, pyAHUKOB, KApbEPOB;
oOecriedeHre BOJIOM MPOU3BOACTBEHHBIX
IPOIIECCOB Ha 000TaTUTENBHBIX (habpuKax

I[O6I>I‘Ia IIPOMBIIIJICHHBIX XUMHWYCCKUX
KOMITIOHCHTOB IIOA3CMHBIX BOJ,

Hyxns! TermosnepreTuku

TerutorHEpreTHYECKOE CHA0KEHHE PAalOHOB
YKUJION 3aCTPOMKHU M OOIIIECTBEHHBIX
3JIaHH:

TeIIocHa0keHne (OTOIVIEHUE Topsiuee
BOJIOCHAOKEHHE);

CHa0XEHHUE AIEKTPOIHEPrUeh

TemmosnepreTrueckoe cHaOKeHNE
CEJIbCKOXO03MCTBEHHBIX MPOU3BOACTB U
MPEANPUATHI:

TeriocHa0xeHne (000rpeB MapHUKOB,
rpyHTa, GOpM H T.1.);

CHAOKEHUE AIEKTPOIHEPTUEH

XO0351CTBEHHO-IUTHEBOE 1 KOMMYHaJIbHO-
OBITOBOE BOJAOCHAOKEHHE JIJISI HYX]T

TCIIVNIOOHCPICTHUCCKUX CTaHIUM

TexHu4ecknue HyX bl
TEIJIOOHEPTreTUYECKUX CTAHIUI

TerosHepreTueckoe cHaOKeHHEe
MPOMBIIITIEHHBIX TPEITPUSTHI:
TeIJIOCHA0KeHHE (OTOIVICHUE U Topsiuee
BOJIOCHAOKEHHE),

CcHa0KEeHUE AIEKTPOIHEPTUeH

TeppuropuanbHoe IepepacupeesieHne
CTOKA MMOBEPXHOCTHBIX BOJ U
HIOTIOJTHEHHUE 3aM1acoB MOI3EMHBIX BOJI

HckyccTBeHHOE MOMOJIHEHUE 3a11acOB
IMOI3€MHBIX BOJI JJIST XO3SIHCTBEHHO-
MUTHEBOT0, KOMMYHaJTbHO-OBITOBOTO U
MIPOU3BOJICTBEHHOTO BOIOCHAOXeHNUs ( 32
CYET MOBEPXHOCTHBIX BOJT)

HcKkyccTBEHHOE TIOMOJHEHHE 3aI1acOB
IIOA3EMHBIX BOJI IIPU CO3/IaHUH
TUIPABINYECKUX 0apbepoB 1JIs OTKATUSA
COJICHBIX U 3arPsI3HCHHBIX MTOA3EMHBIX BOJ
(3a cueT MOBEPXHOCTHBIX U MOJ3EMHBIX BOJ)




1.2. OcHOBHbBIE IOHATHS 0 BOI03a00PHBIX CKBAKMHAX

CkBaXMHa BXOIUT B CHUCTEMY BOJOCHA0KEHHUS W SIBISETCS BOJ03a00PHBIM
COOPY)KEHHMEM, TNpeHa3HAYCHHbIM JJisi 3a00pa MOA3EMHBIX BOJ, 3aJETaroInX
Hwke 10 M noepxHocTH 3eMiM. KOHCTPYKTMBHO CKBa)XMHA NPEACTABISET
BEPTHUKAJIBHBIN MOJ3EMHBIN TPyOONPOBO/, CBSI3BIBAIOIIMIA MOBEPXHOCTh 3E€MIIM C
IIOA3E€MHBIM HUCTOYHUKOM BOJIBI.

Ilo cremeHn BCKpBITHS BOJOHOCHOTO TOPHU30HTA CKBAXKHMHBI JEIATCA Ha
COBEPLICHHBIE M HECOBEpIICHHbIE. ECIM CKBakKMHA BCKPBIBAET BCIO TOJILLY
BOJIOHOCHOTO TOpPW30HTa, OHAa HasbiBaeTcs coBepiieHHoM (puc.5). Korma
CKBQXMHOM BCKpBITA TOJIBKO YacThb BOJOHOCHOTO TOPU30HTA, €€ Ha3bIBAIOT
HECOBEPIIICHHOU (pHC.6).
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Puc. 5. Cxema cosepuiennou ckeasicumbi.



k J
F 3

-

|

[

_'.'T?_T-T._f_r-ﬁ

BO,I[OHOCHBIH l'IJIEiCT

///////////////////////////////

Fuie. 6. CXenma HECOSEPLUERHOT CKEAMCIIHLT

B 3aBucumoctu oOT 00OpYyIOBaHUS BOJONPUEMHON YACTH, CKBa)KHHBI
pa3aensioT Ha GUIbTPoBbIe U 6echuabTpoBhIe. B Tex cirydasx, Korjaa BOJOHOCHBIH
TOPU30HT 3ajJeraeT B ChIMY4YMX HEYCTOHYMBBIX IOpOJaX, OTOOp BOABI W3
BOJIOHOCHOTO TOPW30HTA BEACTCA C MOMOINIbI (uibTpa. HasHaueHue ¢uiibTpa
HOJICP)KUBATh B YCTOWYMBOM COCTOSIHUM BOJOCOJICPKAIIUE TOPOIBI U OTACISITH
UX OT BOJIbI, TOCTYTAIONICH B CKBAKUHY.

B TBepabIX yCTOMYMBBIX BOJOHOCHBIX IMOpOJax OTOOpP BOABI BeAyT 0Oe3
npuMeHeHus QuIbTpoB. bechunbTpoBbie CKBaXUHBI OypAT U MpU 3a00pe BOIBI U3
NeCUaHbIX BOJOHOCHBIX TOpoA. HeoOxomumoe ycioBue uis OypeHHs TakKuX
CKBaXHWH YCTOMYMBOCTh KPOBIM HAJ BOJOHOCHBIM CIIOEM, a MpPH KPOBIE,
CJIO)KEHHOU TTIMHAMHU, — HaJIM4YUe HAropa MOA3EMHBIX BOJ JIJIS €€ TIOIep KaHusl.

VY CTaHOBUBIIUICS ypOBEHb BOJBI B CKBAXMHE BO BpEMsS OTCYTCTBHS
BOJIOOTOOpPAa HACOCOM HAa3bIBAETCS CTATHUECKUM YPOBHEM. 3€pKajio BOJbI B
CKBaXMHE BO BpeMsi 0TOOpa BOJbI HACOCOM HA3bIBACTCS TMHAMHYECKUM YPOBHEM.
PaccTosinue Mex 1y cTaTH4eCKUM U TMHAMHYECKUM YPOBHEM - IOHIKEHHE YPOBHS
S. KonuuecTBo BOJBI, 32 €IMHMIY BPEMEHH OTOMpPAaEMOE HACOCOM, Ha3bIBaeTCs
IPOM3BOJIUTENILHOCTHIO CKBaXHHBI. Pacxos, KOTOPBIN CKBa)KMHA MOXET JaTh MpU
MaKCUMaJIbHO JIOIyCTUMOM TOHW)KEHUU JMHAMUYECKOTO YpOBHSI, Ha3bIBaeTCA
NeOUTOM CKBaXWHBL. J[eOMT CKBaXXWHBI TIPU TOHIKECHHH YPOBHA Ha 1 M
Ha3bIBACTCS YACIbHBIM.

B apre3maHCKHMX CKBa)XMHAX HEJIOMYCTUMO TOHWKCHHUE JIHMHAMUYECKOTO
YPOBHS HI)KE KPOBJIM HAITIOPHOTO ropr30HTa.[7,23]



1.3. OcHOBHBIE TePMHUHBI, ONIpe/IeJieHus U 0003HaveHus [18,24]

Ta0mura 7

Tepmun

Onpepnenenue

1.3.1. O0wme moHATHS

byposas ckeaxcuna

[Munuaapuyeckass TopHas BbhIpadOTKa B 3€MHOM Kope,
XapakTepuzyemass OTHOCUTEIBHO MajblM JIHAMETPOM IO
CPaBHEHUIO C JUIMHOMN

bypenue cxearxcunut

BeinmonHenue KoMILIeKca MePOHpHHTHﬁ,
KOTOPBIX CO3JJaCTCA 6yp013a;1 CKBa’XMHa

B pe3yjibTaTe

I'nyouna cxeasxcunwi

Paccrosinue mexny yctbeM U 3a00€M CKBaXKUHBI 110 €€ 0CU

,Zluamemp CK6AJCUHDI

VYcnoBHbI  auameTp  OypoBOMl  CKBaKMHBI, pPaBHBIN
HOMHUHAJBbHOMY  JUaMeTpy  IOpOJ  pa3pyLIaroLIero
uHCTpyMeHTa. (DaKTUYEeCKUW AuaMeTp CKBaKUHBI, Kak
IIPaBUIIO, 0oJbIIE HOMHWHAJILHOT'O quaMerpa,
MOPOIOPA3PYLIAIOIETO MHCTPYMEHTA 3a CYET pa3pabOTKH
CKBQ)KHHBI)

3aboii ckearcunwl

JlHO OYpOBO#l CKBa)XKMHBI, IEPEMEIIAIONIECECS B PE3yabTaTe
NIOPOAOPA3PYLIAIOLIETO HUHCTPYMEHTA HA TOPHYIO IOPOLY

3axkpvimue cKeaydcuHvl

[Ipexpamenne OypeHUs TMoOcCie BBIIOIHEHUS OypoBOM
CKBOXMHOW II€JICBOTO HA3HAYEHHS WIIM  BCIICIACTBHE
HenenecooOpa3HoCTH OypeHus

Kepn Cronbuk ropHoil mopojbl, 0Opa3yroIIMcsS B pe3yJbTaTe
KOJIBLIEBOTO pa3pylieHust 340051 CKBaKHHBI

Koncepsayusn Brmonnenne xomrmiekca paboT MO COXpaHEHHUIO0 OypoBOi

CK8AMICUHDL CKBa)KUHBI pu BPEMEHHOM npeIHaMepeHHOM
IPEKpPALLEHUU €€ OypEeHHUsI

Koncmpyxkuyus XapakrepucTuka OypOBOM CKBa)KUHBI, OIpEIESIoLas

CK8aMCUHDL U3MEHEHUE ee JuaMeTpa ¢ INIyOMHOM, a TakXKe AUaMETPOM
U JUIMHBI 00CATHBIX TPYO

Jlukeuoayusn BoccranoBienue HEpa3pyLIEHHOTO CKBayKMHOM

CK8AMICUHDL €CTECTBEHHOI'0 COCTOSIHUSA TOPHBIX TIOPOJ € LEIbI0 OXPaHBI

HEJp

Ocb cKkearicunvl

leomerpuueckoe  MecTo  TOYeK  LeHTpa  3abo,

MNCPCMCIIAIOMICTOCA IIPHU yrny6Ke CKBA’XHUHBI

ITnan cxeasricunwt

HpOGKHI/I}I OCHU CKBaXXMHBI HA TOPU30HTAJIbHYIO IINIOCKOCTDH

Ilpogpuns cxeaxrcunwt

HpOGKHI/I}I OCHU CKBAXXMHBI Ha BCPTUKAJIBHYIO IINIOCK OCTh

Coopyicenue
CK8AMCUHDL

Brinonnenue KOMIUIEKCa paboT 1O MOATOTOBKE K
OypeHuto, OypeHUI0O U TMOAJEPKAHUIO CKBOXKHUHBI B
YCTOMYHUBOM COCTOSIHHH, ITPOBEACHUE B HEW HEOOXOIUMBIX
UCCEAOBaHUM, JTUKBUJALMUA CKBAXKHHBI WIM CHA4e €€ B
HKCILTyaTalUIO

Cmeon ckeasxicunvl

IIpocTpaHCcTBO, OTPAaHMYEHHOE CTEHKAMH CKBAYKHUHBI.

Cmenku cKkeaxcunbvl

bokoBasi MOBEpXHOCTh OYPOBOM CKBa’KUHBI

Tpacca cxeadxcunvt

[TonoxeHue ocu CKBa>KUHBI B IIPOCTPAHCTBC

Yenyoka cxeascunui

[lepememienne 3a00si CKBaXUHBI 1O  BO3JEHCTBUEM
OPOJOPAa3PYLIAIIIEr0 HHCTPYMEHTA Ha TOPHYIO IOPOIY




Yemove ckearrcunot

Mecto mepecedeHuss OypoBOM CKBaXHHOW  3€MHOM
MOBEPXHOCTU WJIM 3JIEMEHTOB TOPHON BBIPAOOTKU TMOU
OypeHUU B MOJ3EMHBIX YCIOBHSIX.

HInam

Yactuupl ropHOM HOpOABI U HMCTHUPAIOILIETO MaTepuala,
oOpa3yronecs B pe3yJibTaTe pa3pylieHus Ux npu OypeHuun

1.3.2. OcHOBHBIE CTIOCOOBI OypEeHHS

beckepnosoe oypenue

Bypenue, npu KOoTOpoM ropHasi mopojia paspyliaercs Mo
BCEMY MOIMEPEYHOMY CEUEHHUIO CKBAKHHBI

bypenue c npodyskoii

bypenue, npu KOTOpOM ynaneHue NpOAYKTOB Pa3pyLICHUs
TOPHBIX IIOPOJ OCYILECTBIIAETCS IOTOKOM Ia3a

bypenue c npomuwiexoii

Bypenue, npu KOTOpOM yJalieHHe MPOJIYKTOB pa3pyLICHUs
TOPHBIX TOPOJ| OCYILECTBIISIETCS MOTOKOM MPOMBIBOYHOM
KUJKOCTHU

B3puwieoyoapnoe Bypenne, mpu KOTOpOM pa3pylleHHE TOPHON MOPOJIbI

oypenue OCYIIECTBIISIETCS TI0J] BO3/IEHCTBUEM CHJI, BOZHUKAIOIINX B
pe3ysibTare B3phIBa

Buopauuonnoe oypenue | Mexanuueckoe OypeHue, IpU KOTOPOM  BHEIPEHUE
OypOBOTO CHapsiia OCYIIECTBISETCS BUOPOOYpOM

Bpawamensnoe Mexannueckoe OypeHHE, INpU KOTOPOM pa3pyllarolee

oypenue ycuime co3gaercs HENPEPHIBHBIM BpallleHUEeM
[OPOIOPA3PYLIAIOUIETO HMHCTPYMEHTa C IPUIOKEHUEM
OCEBOM Harpy3Ku

T'uopoounamuueckoe bypenue, mpu KOTOpPOM paspylI€HHE TOPHOM IOPOIBI

Oypenue OCYHIECTBIISIETCS] BBICOKOHAIOPHOM CTPYyeH KUJKOCTH

Konounkoeoe oypenue

Bypenue, nmpu KOTOpoM ropHas NOpojAa pa3pylIiaeTcs I0
Hapy>XHOM KOJBIIEBOW YacTU IIONEPEYHOro CEYEHHUs
CKBaXXHHBI C COXpAaHEHHEM KepHa

Mexanuueckoe dypenue

bypenne, mpum KOTOPOM paspylI€HHE TOPHOM ITOPOJBI
OCYLIECTBIISIETCS MEXaHUYECKUM BO3/JICHCTBUEM
NOPOJOPA3PYLIAKOIIHIO HUHCTPYMEHTA

ITneemoyoapnoe VY napHo-BpaiiatenbHoe OypeHHue, MpU KOTOPOM  yJaphl

oypenue coo0IaTCs NOPOJOPA3PYLIAIOIIEMY UHCTPYMEHTY
THEBMOYJIAPHIUKOM

Pomopnoe dypenue BpamarensHoe OypeHue, 0Tpu KOTOPOM  BpalllEHHE
OypoBOro  CHapsJa  OCYIIECTBISETCS  CTaHKOM  C

BpalaTcJICM POTOPHOI'O THUIIA

Tepmuueckoe dypenue

bypenne, mpum KOTOPOM paspylI€HHE TOPHOM ITOPOJBI
OCYIIECTBIISIETCS TEIUIOBBIM BO3JEHCTBHEM

Typounnoe oypenue BpamarensHoe  OypeHue, TMpu  KOTOPOM  BpallleHUE
NOPOIOPA3PYLIAIOUIETO  MHCTPYMEHTA  OCYILIECTBIISIETCS
Typ60OYypOM

Yoapnoe oypenue Mexanuueckoe OypeHHE, MPU KOTOPOM paspyllaroliee
ycuime CO3/1al0TCs BO3/IEHCTBUEM yJ1apoB
1OPOI0PA3PYLIAIOUIET0 HHCTPYMEHTA

Yoapno-kanammnoe Y napHoe OypeHue, pu KOTOpOM BO3BpATHO-

oypenue NOCTyNaTeIbHOE  JBMXKEHHUE, CO3/1aBa€MO€  CTaHKOM,
1epeIaeTCsl HOpOA0pa3pyIaOIIEMy HHCTPYMEHTY KaHATOM

IInuexkosoe dypenue BpamarenbHoe  OypeHuwe, Tpu  KOTOPOM  yZalleHUE

IPOJYKTOB Pa3pylICHHUs] TOPHBIX IMOPOJ OCYLIECTBIISIETCS
THEKOM




1.3.3. bypoBble YCTAaHOBKHM M MaIlIUHbI

byposas eéviuuka

CoopyxeHue, yCTaHaBIMBaeMOE TaJl yCTbeM OypoBOii
CKBQ)XUHBI JIJIs1 CITYCKOIIOEMHBIX ONepanui

byposeaa ycmanoeka

YcTaHoBKa, BKIIIOYAIONIAass HA3EMHOE COOpYKEHHUE, OypoBoe
U DHepretuveckoe oOopymoBaHHE, HEOOXOaUMOe WpH
OypeHUU CKBAXKUHBI

bypoeoit azpecam

Arperar, BKJIIOYArOIINH OypoBOi CTaHOK, OypOBOI HAcOC H
CUJIOBBIE MIPUBOJBI K HUM, a TAKXKE aIrapary KOHTPOJSA U
pEryJaupoBaHusi MPOIECCOB OypeHUst

bypoeoit nacoc

Hacoc, mpegHasHadeHHBIM i1 TOJA4Yd TOJ JaBJICHHUEM
MIPOMBIBOYHOM )KUAKOCTH B OYPOBYIO CKBOKHHY

bypoeoit cmanok

Mamnna, npeiHa3HaueHHast 1151 OypeHMsI CKBaKUHBI

1.3.4. BypoBoii HHCTpYMEHT

bypunvnaa kononna

Yacte OypoBOro cHapsija, cocrosimias U3 OypuiabHBIX TPYO
Y UX COOPYKEHHUU

bypunvnas ceeua

Yactb OypuIbHOM KOJIOHHBI, COCTOSIIIAsl M3 JBYX WU
HECKOJIbKUX OYypWJIBbHBIX TpyO, HEpa3BUHYMBAEMbIX B
MIPOLECCE CYCKOMOBEMHBIX OIEPALINI

bypoeoit uncmpymenm

WNHCcTpyMeHT, npeiHa3HauYeHHbIN U1 OypeHUs CKBaXKHHbI

bypoesoe oonomo

[Topomopaspyiiaronuii  MHCTPYMEHT, TpeAHa3HAYeHHBIN
JUIA  pa3pymIEHUs TOPHBIX TOPOA TMpH OECKEPHOBOM
OypeHuH

Bypoesoi cuapso Habop TexHOIOrMueckoro MHCTPYMEHTa, COEIUHEHHOTO B
ONpeIeICHHON MOCJIeI0BATEIbHOCTH

Beoywaa mpyoa Yactb OypoBoOro CHapsaa, HETIOCPEICTBEHHO
BOCIPHUHUMAIOIIAs BpalleHHe OT OYpOBOIro CTaHKa

/Kenonka WHcTpyMeHT miis u3BJIeUEeHUST W3 OYpOBOW CKBaKHHBI
pa3pylIeHHOM TOpPOJAbl WM BBIUEPIIBIBAHUS U3 HEe
KUAKOCTU

Konoukoeuwtit naoop Yacte OypoBoro cHapsiia, MpeAHa3HAuYCHHAs IS

pa3pylieHusl TOPHOU OPOAbI, IPUEMA U COXPAHEHUS KEPHA

Ilopooopaspywmarowguir | Yacte OypoBOro cHapsjga, KOTOpasi HENOCPEICTBEHHO
UHCMPYMEHm paspyluiaeT nopoay npu OypeHuu CKBaKUHBI
Texnonozuueckuii BypoBoii WHCTpyMEHT, TpH TOMOIIN KOTOPOro OypoBOI
UHCmpYyMeEHm YCTAaHOBKOM MPOU3BOAUTCS OypEeHUE CKBAKUHbI

Yoapnaa wumanza

Illranra, mnpenHa3HadyeHHas [UI1 YBEIWYECHUS MAaccChl

OypOBOI0 CHapsiia pu yIapHOM OypeHUU

Yoapnoe 0onomo

BypoBoe 10510710, pazpyuiaroiiee TOpHyIo MOpoy yAapaMu

Ymascenennan Bypunphas Tpy0a, nMeroas MOBBIIICHHBIN BEC €IUHUIIBI

oypunvhaa mpyoa JUIMHBI 34 CUET YBEJIWYECHHS TOJIIHHBI CTEHKU

ek Tpyba unu cTepkeHb C BUHTOBOW JIGHTOH IO Hapy»XHOMU
MMOBEPXHOCTH, MPEIHA3HAYCHHOM I TPAHCHOPTUPOBKHU
TOPHOM MOPO/IbI U3 320051 CKBAKUHBI

.3.5.BciomorarenbHbli HHCTPYMEHT
Aesapuiinwtii BypoBoii HHCTPYMEHT, NpeIHA3HAYEHHBIN JIJI1 JTUKBUJALNT
UHCmPYMEHm aBapuii B OypoBOW CKBaKUHE

bawmax oocaonvix
mpyo

Hetanb, mpucoeauHseMass K HIDKHEMY KOHITy OOCagHOM
KOJIOHHBI JJI TPEAOXPaHEHUs €€ OT IMOBPEXKICHUU MpH
CITyCKe




Bcnomozamenwhuii Byposoii UHCTPYMEHT, HpeaHa3HAaYeHHBIN ISt

UHCMPYMEHm OoOCIIy’)KMBaHHS TEXHOJOIMYECKOTO HMHCTPYMEHTa IIpHU
OypeHMH.

Konoyxkmop OOcagHasi KOJIOHHA, MpeAHa3HAYeHHas JUIsl KpEeIUIeHHUs

BerHefI HYaCTH CKBA’XKHWHBI

Hanpaenawwas mpyoa

OO6cannas TpyOa, mpeHaA3HAUYCHHAS ISl KPETUICHUS YCThA
CKBaXUHBI, TIPHUIAHUS HAMPABICHUS CTBOJY CKBaXHUHBI U
HaMpaBJICHUS MMOTOKA IIPOMBIBOYHOM KUAKOCTH

Ob6caonasa KononHa

Kononna coennHEHHBIX MeXay co00i 00camHbIX TpYyoO,
npelHa3HaueHHas Ui KPEIUIGHHS, OnpoOOBaHUS U
DKCIUTYaTalluy CKBAKHHBI

Onepesxcarwuian
KOJIOHHA

OOcangnasi KOJIOHHA, olepexaromas 3a00i B Ipoliiecce
yIrIyOKH CKBaKUHBI

Ilomaunasa kononna

O6canHa;1 KOJIOHHQ, YCTAHOBJICHHAA B CKBAXXHHC 0e3
BBIXOJa €€ BCPXHCI'O KOHIIA HA MMOBCPXHOCTH

Tpyouas mygpma

Jletanp, npenHa3Hauy€HHas JJs COEIMHEHUs OypUIIbHBIX
Wik 00CaHbIX TpPyO0 OJHOrO JuameTrpa C HapyXHOU
pe3nooii

Tpyonuoit nunnens

Jletanp, npeaHasHaueHHasl Ui COEIUMHEHUs OypUIIbHBIX,
00Ca/IHbIX WJIM KOJIOHKOBBIX TPYO OJIMHAKOBOTO JUaMETpa C
BHYTpEHHEHN pe3b0oit

Xooosasn Kononna

OOcanHasg KOJIOHHA, cieaylouias B Ipouecce YriayOKu
CKBQ)XMHBI 32 MIOPOIOPA3PYIIAIOIIMM HHCTPYMEHTOM

Ikennyamayuonnasn
KO0HHA

OOcagHass KOJIOHHA, MpUMEHseMas g O00OpyIOBaHUS
CKBKUHBI JIJIs1 JOOBIYU BOJIBI M ONTPOOOBAHUS TUIACTOB

1.3.6. CoopyxeHre CKBaKUH

bypenue c nazpysxoii

bypenne, nmnpu  KOTOpOM  oOceBas  Harpy3ka Ha
OpOOPA3PYLIAIOUIMIT ~ MHCTPYMEHT  OCYILIECTBIISIETCS
CyMMapHbIM BO3JIEHCTBHEM Beca OypoOBOro cHapsijia H
JTOTIOJTHUTENIbHON Harpy3Ku

3abypueanue
CK8AMCUHDL

Komrekc onepanuil BBINOJHIEMBIX B HaYaJbHBIM NEPUOL
OypeHUs CKBa)XMHBI W 3aBEPIIAIOIIUNICS YCTAaHOBKOM
HaIpaBJISIONICH TPYObI

OKpystcnas ckopocme
nopooopazpyuiaruiezo
UHCIMpPYMeHma

[Tapametp pexuma OypeHUs, ONPEACNSIONUNA JTUHEUHYIO
CKOPOCTb TOYKHM, HAXONSIIEWCs Ha HApYyXKHOM YaCTH
paboueit IIOBEPXHOCTH BPAILAIOILErocs
IOPOAOPA3PYLIAIOIIET0 HHCTPYMEHTA

Ocesas nazpy3ka na
nopooopaspyuwiaouwiuii
UHCmpPYyMEHm

[TapameTp pexuma OypeHMs, ONpENEIAOMUNA  CUIYy,
OPUJIOKEHHYI0O 10  OCM  OypoBOro  cHapsga K
HOPOJ0pa3pyLIAOIEMY HHCTPYMEHTY

OnmumanvHulii pexcum
oypenus

TexHOoNOrn4yecknii pexuMm OypeHus, oOecneunBarOLIHii
HOJy4eHHE HaWIy4IINX TEXHUKO-3KOHOMHUYECKUX
nokasateseil OypeHus

Ilpopadomka
CK8AMCUHDL

BoccranoBnenne  auamerpa  OypoBOM  CKBaKMHBI,
IPOM3BOAMMOE Iepell CIYCKOM OO0CaJHbIX KOJIOHH,
IPOM3BOJICTBOM TE€O(PU3NYECKUX HCCIEAOBAHUN U HIpHU
JIMKBUJAIIMH OCJIOKHEHUMN

Pacxo0 ouucmmnozo
azenma

[Tapametp pexxuma OypeHUs, ONMpenesIoluil KOJIUYECTBO
OUMCTHOTO areHTa, IoJlaBaeMoe Ha 3a00il CKBaXXUHBI B
€JIMHUILY BpEMEHU




Pacwiupenue
CK8AMICUHDL

[Tpouecc yBenuueHus: AuameTpa OypoBOil CKBaKMHBI

Payuonanvnuiit pesicum
oypenus

TexXHONOrn4eckuil pexxumM OypeHMs, yYCTaHABIMBAEMBIN C
y4eTOM TEXHUYECKUX BO3MO>KHOCTEN OypoBOro
000py1I0BaHMsI U UHCTPYMEHTA

Cneyuanonuutii pesxrcum | TEXHOIOTUUECKU DPEXKUM OypeHMs, MPUMEHSEMBIN IS

oypenus IOJIyY€HUs  3aJlaHHBIX  KAaueCTBEHHBIX  IIOKa3aTeseu
OypeHus WK pelIeHHs ClIeNUaJIbHBIX 3a1a4

Texnonozuueckui CoBOKyIHOCTb napameTpoB pexuma OypeHus,

pesrcum dypenus XapaKTEPU3YIOLINX paboty HOPOI0Pa3pyIIAOIIErO
UHCTPYMEHTA

Yoenvuasa nazpyzka na
nopooopaspywiarouiuil
UHCIMPYMEHM

[TapameTp pexxuma OypeHHs, ONPEIEISIIOUINI OCEBYIO
Harpy3Ky, HNPUXOSIIYIOCS HA €IUHULY IUIOUIaJd Topla
WIA JUaMeTpa MOopoJopa3pylIalonero HHCTPYMEHTa, WIN
Ha OJIMH pe3ell

Yucno obopomos
0yposozo cHapsaoa

[TapameTp pexuma OypeHUs, ONPENEIAIOLUNA YHUCIO
000pOTOB OYPOBOr0 CHapsi/ia B €IMHUILY BPEMEHU

Yucmka cKkeaicumnnt

VYnanenue u3 OypoBOW CKBaKMHBI CKOIMBIIETOCS IIama,
HEMOAHATOTO KEepHa, IpoOM WIM CIy4yalHO MOMAaBIINX
IMOCTOPOHHUX MPEAMETOB

1.3.7. IIpoMbIBKa U MPOTyBKa CKBAKUH

As3puposannutii [IpompIBOYHAS. KMAKOCTH COZAEpKallas B JUCIEPCHOMN

pacmeop cpele My3bIpbKU BO3/1yXa WIK raza

TI'nunucmaotic pacmeop [IpombIBOYHAs  KMIKOCTb, MpEACTaBIAIONIas  coOOU
CYyCIEH3HMIO, B KOTOPOM TJIMHA SBJIIETCS JMCIEPCHOU

CpeJlon, a BOJA TUCIIEPCUOHHON CPENo

Mecmmnasn yupxkyaayus

3aMKHy'TOe JABUXKCHUC HpOMBIBO‘IHOﬁ KHUIKOCTHU B

nPOMbBIBGOUHOUL ONpe/IeICHHOM UHTEPBAJIe CKBAXKUHBI

Jcuokocmu

Oéopamnas npomvieéka [IpombIBKa CKBQXWUHBI, MPU KOTOPOM MPOMBIBOYHAS
CKBACUHDL XKUJKOCTh MOJAETCSd B CKBAXHHY 4Y€pe3 KOJIBIIEBOM 3a30p

MeXJy OYypOBBIM CHapsiiloM M CTEHKAMH CKBaXXHHBI H
MOJIHUMAETCsl BHYTpU OypOBOTO CHapsia

Ouucmmuon azenm

HpOMI:-IBO‘IHaH KUAKOCTh WM Ta3, HNPUMCHACMBIC JIJIA
IMPOMBIBKH HUJIM TPOJYBKH CKBAXKWHBI

Ilpomvieka ckeaxcunol

Ounctka 32005 CKBOKMHBI OT IUIaMa M OXJIAXACHUS
OPOJOPa3pPYLIAOILEr0 HHCTPYMEHTA )KHIKOCTBIO

Ilpamaa npomvieka
CK8AJICUHbL

[IpombIBKa CKBaXXMHBI, IpU KOTOPOM IPOMBIBOYHAS
XKHUJIKOCTh MOAAETCS B CKBAXKUHY 4epe3 OypoBOH CHapsia U
IIOJTHAMAETCS 10 KOJBLEBOMY 3a30py MEXIY CHapsIoM U
CTEHKAMU CKBa)KUHBI

Ilpodyeka cxkeascunvl

Ounctka 32005 CKBaXXMHBI OT LUIAMa W OXJIAXKICHUE
MOPOI0Pa3pyHIAIONIET0 HHCTPYMEHTA BO3AYXOM

Ilpuzaboinan MecTHass UUPKYJIALUS  OPOMBIBOYHOM  KHUJKOCTH B
UUPKYIAUUA MHTEpBaJie CKBAKUHBI, MPUMBIKAIOIIEM K 320010
HPOMbBIEOUHOU

HcuoKocmu

IlIpomvieounasn Kunkocts, npuMeHsieMas 1711 IPOMBIBKUA CKBa)KHUHBI.

HCUOKOCMB




Ymarcenumens

ToHKOU3METbUYCHHBIM IMOPOIIOK  TAKCIIBIX MHUHCPAJIOB,
I[O63BJ'I$IGMI>II>1 B IPOMBIBOYHYIO ) XUJIKOCTb UJIN LICMEHTHBIN
pacTBOP AJId MOBBIMICHHUA UX INIOTHOCTH

Ymarcenennuviii
pacmeop

[IpomBbIBOUHAS )KUJIKOCTh, COJEpKAIasi B AUCTIEPCHOU (aze
YTSKETUTENH

1.3.8. KperuieHne 1 TaMIOHMPOBAaHUE CKBAKUH

Kpennenue cxkearxcun

3aKkperyieHue CTEHOK CKBaXXUHBI I MPEIyNpexaCHUs
OCJIO)KHEHUH NP ONpoOOBaHUU

Jluxeuoayuonnoe TamnonupoBaHue, MIPOBOAUMOE pu JIMKBUAALUHA
MAMROHUPOBAHUE CKBQ)XUHBI JIJI1 OXPaHbI HEJP
Tamnonuposanue Kommiekc paboT 1Mo H30JALMH OTASTBHBIX HHTEPBAJIOB
CK8AadICUH CKBaKMHEI
Ilemenmupoeanue TammonupoBanue CKBaKHHBI LIEMEHTOM WA
CK8AaCUH [IEMEHTOCOACPKAIIMMH MaTepUalaMu

1.3.9. JlukBuganus aBapuil 1 OCJI0KHEHUI
Aeapus 6 ckeaxcune HemnpensunenHoe mpekpaiieHue yriyoKd CKBaKHHBI,

BbI3BAHHOE HAPYUIEHUEM COCTOSIHUS OYypOBON CKBa)KUHBI
WJIM HaXOJISAIIErocsi B Hel 0ypoBOro MHCTPYMEHTA

Sawnamosanue ¢
CKeaxcune

OcnoXHEeHHE B CKBAXXKUHE B CIICICTBUE CKOILUICHHUS B HEM
nniamMa

Jlosunvnuie pabomut 6 PaGotel 1O JMKBHAAIIMM aBapuM B CKBAXKHUHE C
CKeadicune MPUMEHEHHUEM JIOBUJILHOTO HHCTPYMEHTA
Ocnosicuenue 6 3aTpyHEeHue YIIyOKH CKBa)KHUHBI, BBI3BAaHHOE

CKeadicune HapYIIEHUEM COCTOSIHUS OYpPOBOM CKBAKUHBI

Hoznawenue OcnoxxHeHHE B CKBaXXHMHE, XapaKTepHU3YyIoIleecs IOTHOM
HPOMbBIEOUHOU WA YAaCTUYHOM TIOTEPEN IPOMBIBOYHOM IKUIKOCTH B
HCUOKoCcmu npoiiecce OypeHust

Paszoypueanue JIukBHUaMsl aBapyuy UM OCIIOKHEHHUS B CKBAKHHE ITYTEM

paspylieHus: MopoI0pa3pylIaAloIIUM HHCTPYMEHTOM 3aBajia
OPO/IBI

®Dpeszeposanue 6

.HI/IKBI/II[aI_II/IfI aBapuun WM OCJIIOKHCHUA B CKBAXHWHC ITYTCM

CKeadicune paspylieHuss pPEeXYIIUM HHCTPYMEHTOM  OCTaBJIEHHBIX
AJIEMEHTOB OypOBOTO CHapsia M CilIy4ailHO TOMaBIINUX
MOCTOPOHHUX MPEJIMETOB
1.3.10. bypeHue HanpaBJI€HHbBIX CKBaKUH
Ecmecmeennoe HenpennamepeHHOe UCKPUBICHHE CKBAKUHbBI, BBI3BAHHOE
UCKpUgJieHue 8 re0JIOr0-TEXHUYECKUMU TPUUUHAMU
CK8adIcune
Hckpuenenue W3MeHeHne HanpaBiieHUsI OCH CKBAXKUHBI B IPOCTPAHCTBE
CK8AMCUHDL
Hckyccmeennoe [IpeqHamMepeHHOE MCKPUBJIEHUE CKBAXXKUHBI C TOMOIIBIO
UCKpuUgieHue TEXHUYECKHUX CPEACTB MUJIU TEXHOJOTUUECKUX MPUEMOB
CK8AMCUHDL

Hckyccmeennutii 3a6011

Omopa st YCTaHOBKHM  OTKJIOHHUTEIS,
co3zaBaeMasi B OypoBOil CKBaKHHE

HCKYCCTBCHHO

Hanpaenenue dypenus

Bypenune ckBaxuHbl 10 3apaHee 3alpPOEKTUPOBAHHOMY
HaMpaBJIeHUIO C IPUMEHEHUEM HCKYCCTBEHHOIO M y4eTOM
€CTECTBEHHOI'0 UCKPUBJICHUH

Omknonumen

I/IHCprMeHT JJII UCKYCCTBCHHOT'O MCKPUBJICHUS CKBAKHWHBI




TaOmuma 8

YcaoBHbIE 0003HAYEHUSA U eIUHULIBI M3MEPEeHUsI

HauMeHoBaHue BeInunH

bykBeHHbIE
0003HaYeHUS B

EnuHuiel uamepenus

(bopMyHaX H HAaNMEHOBAHHE o0o3HaueHue
Ha CXeMax
1 2 3 4
Bonootaaua rimuHucToro B KyOHUYeCKHii o
pacTBopa cTaThuyecKast CaAaHTUMETP
BoponemMeHTHOE OTHOIIICHUE B/11 -
BricoTa kaBepHbI
. h METp M
0ecHUIBTPOBON CKBAKHHBI
BricoTa cBofa 00pymieHus
KpOBIH OecHUIbTPOBOI hos METp M
CKBAYKUHBI
BricoTa moabpemMa EMEHTHOTO
pacTBopa B 3aTpyOHOM Hy METp M
MPOCTPAHCTBE
BrixoaHas ckopocTh
A P V, METp B yac M/q
bunbTpannu
Bsi3zkocTs AuHaMuueckas
. n nacKalib-CeKyHAa [Mac
MTPOMBIBOYHOM KHJIKOCTH
I'eomeTprueckas BbICOTA
H. METp M
MoIbeMa BOJIbl HACOCOM
I'mppocraTtuyeckoe
HBIOTOH-CEKYH/Ia
COIIPOTHUBJICHNE BOJIBI B Zn H c/m
Ha METp
BOJIOHOCHOM I1JIaCTe
['myOuHa moHMKEHUS
H, METp M
spaudTa
['myOuHa MOHMKEHUS YPOBHS
y M S METp M
BOJIbl B CKBO)KHHE
['myGuHa OT MOBEPXHOCTH
3eMJIM 0 AUHAMUYECKOTO hy METp M
YPOBHS BOJIbl B CKBR)KHHE
I'myOuHa CKBaKMHBI H METP M
JlaBnenue OypoBOro Hacoca,
HeoOxouMast Jist
MIPOJIABIMBAHUS [IEMEHTHOTO
PO N p IacKayib I1a
pacTBOpa B MPOMBIBOYHON
KUJKOCTHU TIPH
IIEMEHTUPOBAHUHU CKBAKHHBI
KyOMYeCKHil MeT 3
J1eOUT CKBa)KHHBI Q Y p M/c
B CEKYHAY
Juametp Oammmaka B
N ds MUJUTHMETP MM
BHYTPECHHHIA
JnameTtp GaniMaka Hapy>KHbIN ds" MUJUTUMETP MM
JmameTrp OypHIIbHOM TPYOBI de, MUJLIAMETP MM




BHYTPEHHUU

JluameTtp OypuIbHOM TPYOBI

. ds," MUJUTAUMET] MM
HaPYKHBIN
MaMeTp 3epeH BOJOHOCHOTO
A P 3¢p - Aoy MUJLTAMETP MM
IpyHTa MPOLIEHTHBIN
JlnameTp 3epeH 3arpy3Ku
rpaBUifHOTO QUIBTPa Ao MUJUTAMETP MM
IIPOLICHTHBIN
= B
Jlnamerp My Thl BHYTPCHHHIA Dum MUJUTAMETP MM
» H
JnameTrp MyQThl HApY>KHBIH Du MUJUTAMETP MM
JnameTp HUTIIENS B
. Du MUJUTUMETP MM
BHYTPECHHHIA
= H
JlnameTp HUNIENsI HAPY>KHBIN Dy MUJUTUMETP MM
nameTp oocanHoi TPyObl B
A b obeal py Do MUJUTUMETP MM
BHYTPECHHHIA
nameTp obcaHoi TpyObI H
A PO Py Do MUJUTUMETP MM
HapYKHBIN
JlnameTp CKBaKUHBI
. Dk MUJUTUMETP MM
KOHEYHBIN
JlnameTp CKBa>KMHbI
. Du MUJUTUMETP MM
HaYaJIbHBIN
JnameTp ynapHoOW TaHTH d, MUJUTAMETP MM
WAMETP YTSKEIEHHOU
A Pyt N dy,” MUJUTUMET] MM
TpyOBbl BHYTPEHHMI
JlnameTtp yTsKeIeHHOU H
N dyy MUJLTUMETP MM
TpYOBI HAPY>KHBII
nametp pubTpa B
A P (I)U P Do MUJUTUMETP MM
BHYTPEHHUM
= H
Jnametp dbuiabTpa HapYKHBIH Do MUJUTUMETP MM
JlnvHa BOXOIIPUEMHOM YacTH
Lg METp M
CKBaYKUHBI
JlivHa paboueii yacTu
Lro METp M
¢unbTpa
JlnuHa dunsTpa obmas Lo METP M
3a30p MeXay TapeaKaMu
P A1y Tap h. MUJLTUMETP MM
TPaBUTAMOHHOTO (QIIHTPA
KonpmaTax rimmHuCTOTO
pacTBopa (TOJIIKUHA Kk MUJUTAMETP MM
TJIMHACTON KOPKH)
KoHuenTpanus riamHUCTOro K KUJIOTpaMM Ha o/
pacTBopa MeTp KyOudeckuit
Koapdunuent punprparum
bun b patt Ko METp B 4ac M/4
BOJIOHOCHOT'O IPYHTA
Macca 6ypoBoro cHapsiaa G KIJIOTPaMM KT
Macca gonora G, KHAJIOTPaMM KT
Macca 0JJHOTO TOTOHHOT'O
G, KHJIOTPaMM KT
MeTpa TPYOBI
Macca ynapHO# IITaHT U G, KWJIOTPaMM KT
Monyib ynpyroctu E MACKAIb ITa




OypHIIBHBIX TPYO

MOITHOCTh HACOCHOTO
arperara

BaTT

Bt

O0BeM KaBepHBI
0ecHUIBTPOBON CKBAKHHBI

MeTp KyOU4EeCKUA

O0BbeM MPOMBIBOYHOM
KUAKOCTHU LIS
NPOJABIMBAHUS [IEMEHTHOTO
pacTtBopa mnpu
[IEMEHTHPOBAHUY CKBAYKUHBI

MeTp KyOUUYEeCKUIA

O06beM LIEeMEHTHOTO pacTBOpa
JUTSI IIEMEHTUPOBAHUS
CKBa)KMHBI

MeTp KyOU4YeCKUit

Oxpy>kHasi CKOPOCTb
NOPOAOPa3pPyIIAOLIETO
WHCTPYMEHTA IIPH
BpalaTeaIbHOM OypeHUH

METp B CEKYH]ly

M/c

OceBas Harpy3ka Ha
MIOPOAOPA3PYyLIAKOIUNA
WHCTPYMEHT

HBOTOH

[Tmomans OoKoBOM
MOBEPXHOCTH 0eCHUIBTPOBOI
CKBa)KHHBI

METp KBaJpaTHBIN

ITopucToCTh BOLZOHOCHOTO
IpyHTa

IIPOLICHTBI

%

[TopucrocTh GuibTpa

ITPOLCHTHI

%

[ToTepu Hanmopa B HAIOPHOM
TpyOOIpoBOIE

METp

[ToTepu Hanopa BO
BCAChIBAIOIIEM TPYOOIpOBOJIE

METp

IIpenenbHbIin
T'MJIPABJINYECKUH YKIOH

ITpoaomKUTENBHOCTD
3aKauMBaHMSI TJIMHUCTOIO
pacTBopa npu
LIEMEHTHPOBAHUU CKBAXHHbI

CeKyHJa

[TIponomKUTENBHOCTD
3aKa4YUBAHHS IEMEHTHOIO
pacTBopa npu
LIEMEHTHPOBAHUM CKBA>KUHBI

CCKYHIa

[TponomKUTENBHOCTD
TAMIIOHUPOBAHUS CKBAXKMHBI

CeKyHJa

Paanyc kaBepHBI
6ecIBTPOBOI CKBAKIHBI

METp

Pa3mep nmpoxoiHbIX
oTBepcTuil GuiIbTpa

MUJIUMCTP

MM

Pasmep gactui BOZOHOCHOTO
rpyHTa

MUJUIAMCTP

MM

Pa3nuna B tuamerpax
CMEKHBIX KOJIOHH 00CaIHBIX

MUJUIUMCTP

MM




TpyO

Paccrosinue ot IMOBCPXHOCTHU

h, METp M
3eMJIH JI0 BOAOYIIOpa
PaccrosiHme oT moBepXHOCTH
3eMJIH J10 KPOBJIU h, METp M
BOJIOHOCHOTO TTacTa
CKOpOCTh YTIIYOKH CKBa)KHHBI
p yrLy Vum METPOB B CYTKH M/CyT
MeXaHu4ecKas
CxopocTh yriryOKH CKBa)KMHBI METp B
p Yy Vt p M/CTaHKOMECSILI
TeXHHYECKAs CTaHKOMECSI]
CKOpOCTh YTIIYOKH CKBa)KHHBI METp B
p yry Vs P M/CTaHKOMECSII]
oO1as CTAaHKOMECSII]
CKOpOCTh YIIIYOKH CKBa)KHHBI METp B
P yry V, P M/CTaHKOMECHI]
ITOJTHAS CTaHKOMECSI]
ConeprkaHue mecka B
FJ'II/?HI/II)CTOM pacTBope 1 HPOTCHTHL %
CtaObunbHOCTH TIIMHUCTOTO 0
pactBopa C TIPOIIEHTHI Yo
CraTtuueckuii cJIOW BOJEI B
H. METp M
CKBa)KHHE
CraTtndeckuil ypoBEHb BOJIBI B
yp A CVB METp M
CKBa)KHHE
Cratuueckoe HampsHKEHUE A KHJIOTpaMM Ha KO/
CABUTY TJIMHUCTOTO PacTBOpa METp KBaJIpaTHBIN
TonmuHaa BOJJOHOCHOTO
m METp M
miacra
Tonmuna crenkn OypuiabpHOU
ts MUJUTUMETP MM
TpYyOBI
TonmmAaa CTeEHKH 00CcaHOM
t, MUJUIAMETP MM
TpyOBI
Tonmmua punerpa ty MUJUTAMETP MM
VYroy BHYTpEHHETO TPEHHUS
yTIp P o rpasiyc o
TIOPO/IbI
YTroa ecTECTBEHHOTO OTKOCA o
rpaayc
BOJIOHOCHOT'O TPYHTa
YT0J1 KpUBU3HBI CKBAKUHBI B rpajyc °
KHJIOTpaMM Ha 3
VY nenbHas JI0THOCTH BOJIBI YB . KI/M
MeTp KyOM4eCKUid
VY nenbHas JIO0THOCTH KWJIOTpaMM Ha Ko/t
BOJIOHOCHOT'O I'PYHTa Ir MeTp KyOu4ecKuit
VY nenbHas MI0THOCTH KHJIOTpaMM Ha o/t
TJIMHUCTOTO PacTBOpa Ve MeTp KyOu4eCKUit
VY nenbHas JIOTHOCTh TPYHTA KIJIOTpaMM Ha o/
KPOBJIU Ve MeTp KyOM4eCKUid
VY nenbHas JIO0THOCTH KIJIOTpaMM Ha Ko/t
LIEMEHTA Tu MeTp KyOu4ecKuit
KyOHWYEeCKHI METp
. 3
VY ienbHbIH 1eOUT CKBAYKUHBI q B CeKyHy Ha | M /c Ha 1 .M.

TTIOTOHHBIN METP




Yucio 060poTOB J10710Ta B
eIVMHUILY BpEMEHU

Yuciio KoJIoHH 00CaIHbIX
TpyO

Ywucno yaapoB 10y10Ta 1Mo
320010 CKB)KUHBI B €IUHUILY Nyx yAapoOB B CEKYHIY yn/c
BPEMCHH

Nos 000pOT B CEKYHIY 00/c

n LITYK T

1.4. Bbi00op MecTONMO/I0KEHUS CKBAKMHHOT0 BO103a00pa

Bomo3abopHas ckBakuHa JTOJDKHA OBITH 3aJI0KEHA HA TAaKOM ydacTKe, e
TUAPOTEOJOTUYECKAE YCIIOBHS JOIMYCKAIOT TOJyYeHHE TPeOyeMoro KOJIMYeCTBa
BOJIbI, @ COCTOSIHME €T0 yJIOBJIETBOPSIET CAHUTAPHBIM TpeboBaHusIM. BmecTe ¢ Tem
M0 TEXHUKO-DPKOHOMHYECKUM COOOpPaKEHUSM CKBXKHHY KEJIaTeIbHO HE YaJsiTh
Ha OOJIbIIIE PACCTOSHUS OT 0OBEKTAa BOAOCHAOXKEHHUS.

Y4acToK AJis 3aJI0’)KEHUSI CKBAXKUHBI CIIEyeT BHIOUPATh 1O BO3MOXKHOCTH C
TaKUM PacyeToM, YTOOBI B JATBHEUINIEM NP yBEIWYSCHUH MOTPEOHOCTH B BOJIC HA
HEM MOYKHO OBIJIO 3aJI0KUTH €I OJIHY MU HECKOJIBKO CKBaYKUH.

Eciu B HacelneHHOM MyHKTE, T/I€ TMPEIINOaraeTcsi COOPYIUTh CKBAXKHHY,
y)K€ CYIIECTBYIOT BOJ03a00pHBIE CKBA)XHHBI, TO HOBYIO CKBRXHHY CIEIyeT
3aKJIapIBaTh C YYETOM BO3MOXXHOCTH COCIUHEHHS €€ C CYIIECTBYIOIIUMU
CKBO)KWHAMHU, JIJISl CO3/IaHUSI B3AUMHOTO pe3epBa.

CKBaXUHBI 11€J1€CO00PA3HO Pa3MEIIaTh B KUJIBIX MOCEIKAX MPOMBIILIEHHBIX
MPEANPUATANA WIIA B Pa3pbIBE MEXKTY IMOCEITKOM M MPOMILTONIAIKONW TPEAPUSTHS.
CanurtapHasi 00CTaHOBKA B 3TUX MECTaxX OOJBINEH YacThIO OJaronpusiTHEE U 37€Ch
Jierye BBIICUTH JOCTATOYHO OOJIBIIION YYacTOK JIJIsi OPTaHU3alliy MIEPBOTO MOsca
30HBI CAHUTAPHOU OXPAHBI.

B cenpCckux HacemeHHBIX MyHKTaX CKBOXHHBI TAKKE HY)KHO pa3MellaTh BHE
NIPOM3BOJCTBEHHBIX TEPPUTOPHI, YYHTHIBas HEOOXOIWMOCTh OpTaHU3AINU
MIEPBOTO TOsICa 30HBI CAHUTAPHON OXPAHBI.

JUIs WCKIIIOUEHHWsT BO3MOXXHOCTH BIIMSHUS TOBEPXHOCTHOTO HCTOYHHUKA
3arpsi3HEHUs] Ha Ka4eCTBO BOJBI B MPOCKTHPYEMOM CKBaKWHE TIOCIIEAHIOIO CIIETyeT
3aKJIaJBIBaTh C TAaKUM PAcC4YeTOM, YTOOBI MCTOYHHUK 3arps3HEHHs] HAaXOIWICS 3a
npeenaMy 0NN € TUTaHuUS.

[Ipy oTcyTCTBUM apTe3WaHCKUX BOJOHOCHBIX TOPWU30HTOB, MPUTOIHBIX K
WCITOJIP30BAHUIO TSI BOJIOCHAOKEHHSI, CKBRKMHBI 9aCTO 3aKJIAJILIBAIOT HA TIOMMax
¥ Ha Teppacax JOJMH PEK, T/l TPYHTOBBIC BOJABI MOIYYAIOT U3 AJUTFOBHUAIBHBIX
neckoB. C CaHUTApHOW TOYKHM 3pEHUS K TAaKUM ydacTKaM HY)XHO OTHOCHUTHCS
ocTopokHo. He crnemyer pasMemars CKBaXWHBI OJM3KO K peKe, 4TOObl n30eKaTh
MOJICOCA 3arpsI3HEHHBIX PEYHBIX BOJ. YUYACTKH, HAXOMSIIAECS MO TCUECHUIO PEKU
HUKE TOPOJIa WK TTOCENKA, TAK)Ke HeOIarompusATHBI JIJIS1 3AJI0KEHUST CKBAKUH, TaK
KaK 3/1eCh BO3MOXXHO BJIMSIHHE KaHATH3AIIMOHHBIX, MPOMBIIIICHHBIX W JIUBHEBBIX
CTOKOB Ha KaueCTBO BOJ aJUTFOBUAIBHBIX OTI0KEHUI.[9.27]

1.5. Ilopsaaok NpoeKTHUPOBaHMS BOA03a00PHBIX CKBAKUH



[TogzeMubie BOAbI Ha TeppuTopuu Poccunm HaxonsTcs B COOCTBEHHOCTH
rocyaapctBa. [Ipy UX HCHONB30BAHMM B HAPOJHOM XO3SMCTBE BO3HUKAET KPYT
BOJHBIX OTHOIIEHHWM, KOTOpbIE TMOJJIEKAT PEryJIMpPOBAHUI0O HA OCHOBaHUE
3aKOHOJIaTEJIbHBIX AKTOB.

[IpoekTupoBaHre CKBaXUHHBIX B0J03a00pPOB MOXKET OCYIIECTBIATHCS
TOJIbKO OPTaHU3alUsIMU, UMEIOIIMMHU MPABO HA IPOBEICHHUE ATUX padoT

Jlis POEKTUPOBAHMSI M COOPY>KEHHUSI HKCIUTyaTaIl[MOHHBIX BOJ03a00pHBIX
CKBOXHMH, a Takke Uil TepeoOOpydoBaHUS Pa3BEAOYHBIX CKBAXKUH B
IKCIUTyaTallMOHHbIE TpeOyeTcs pasperieHne GpeaepaibHbIX OPraHOB T'€0JIOTUH HIIH
TEPPUTOPUANBHBIX MPOU3BOACTBEHHBIX T'€OJIOTUYECKUX OOBEIWHEHUH, MECTHBIX
OpPraHOB I'OCYIapCTBEHHOI'O CAHUTApPHOTO HAJ30pa U OPTaHOB MO PEryJIUPOBAHUIO
UCITOJIb30BAHUS U OXPaHE BO/I.

[IpoekTtHble paboOThl MOTYT OCYIIECTBISTHCS B HECKOJIBKO CTaJM.
CraguiiHOCTh MPOEKTUPOBAHUS U TPEeOOBAaHMSI MO COJEPNKAHUIO MPOECKTHBIX
MaTepHaJIOB Ha KaXKIOW CTaIUU M3JI0KEHBI B [7].

[Ipu ogHOCTAAMITHOM TPOEKTUPOBAHUU COCTABIAETCS PabOUMil MPOEKT CO
CBOJIHBIM CMETHBIM PacyeToM CTOMMOCTH. B 3TOM mpoekTe 0OBIYHO UCTIOTIB3YIOTCS
TUTIOBBIE WM MOBTOPHO MpUMEHsieMble MPOeKThl. Kpome Toro, omHocraguitHoe
POEKTUPOBAHUE OOBIYHO MPUMEHSIOT MPU COCTABICHUHM TEXHUYECKU HECIIOKHBIX
IIPOEKTOB.

B nBe craguu coctaBisieTcsi OOBIYHO MPOEKT JJIsi YCTPOMCTBA KPYMHBIX U
CJIOKHBIX CKBQXXHHHBIX BOJI03a00pOB. DTOT MPOEKT KPOME CBOAHOTO CMETHOTO
pacyeTa JOJKEH COAEpKaTh padouyro JTOKYMEHTALUI0 CO CMETaMU JJIsi Ka)J0ro
AJIeMEHTa WK y3J1a, BOJ103a00pa.

[IpoekTupoBaHre MCHOJB30BAaHUS MOA3EMHBIX BOJI OCYILECTBIISECTCS He
TOJIbKO TPU pa3pabOTKe KOHKPETHBIX MPOEKTOB BOA00OECHEUEHHUS OTAEIbHBIX
00BEKTOB, HO W I ONpEleJCHUs NPUHIMIUAIBHBIX HANpaBICHUN pa3BUTHUS
HAapOJHOTO XO3SICTBA, MNpPH COCTABJICHUM T'€HEpPalIbHbIX, OACCEHHOBBIX U
TEPPUTOPUANBHBIX CXEM KOMILJIEKCHOTO HCIONb30BaHUsI M OXpaHbl BOJHBIX
pecypcoB. PemieHus, mpuHATBIE B 3TUX CXEMax, MOJUIEkKAT 005S3aTeIbHOMY YUYETY
npu pa3zpaboTKe MPOEKTHO-CMETHOM JOKYMEHTAIIUH 7Sl OTJENIbHBIX 00BEKTOB.

[lepen HayasoM NPOEKTUPOBAHUS CKBOXHUH [UJIsI  BOJOOOECHICUEHUs
OCYIIECTBIISIETCS CcOOp M U3y4YE€HHE MMEIOIUXCS (OHAOBBIX, AapXUBHBIX U
JUTEPATYPHBIX MaTEepUaNoB. ITO JejaeTcss g TOro, 4YToObl TMOJIYYUTH
JIOCTOBEPHBIE CBEACHUS 0 CIAEAYIOIIEMY MTEPEYHIO BOIIPOCOB:

a) ¢pusuko-reorpaduueckue yciaoBus (penbed, Kiumar);

0) reoJI0rMYecKoe CTPOEHUE;

B) ycioBUS U ThHyOMHA 3ajeraHusi TMOJ3EMHBIX BOJ, COCTaB W
(buIbTpallMOHHBIE CBOMCTBA BOAOHOCHBIX MOPOJ], PEKUMBI IBMXKEHHS MOJI3EMHBIX
BOJ;

I') KaYeCTBO MOA3EMHBIX BOJI, CAHUTAPHOE COCTOSHHUE M 3AIIUIIEHHOCTh UX
OT BO3MOKHOI'O 3arpsi3HEHUS;

1) CTENEeHb  HWCIOJb30BaHMA  TMOJA3EMHBIX BOJA  CYIIECTBYIOIUMU
B0/103a00pHBIMH COOPYKEHUSMU;

€) OXHUJaeMOe  B3aUMOJCHCTBUE  MPOCKTHPYEMBIX  BOJ03a00pPHBIX
COOPYXKEHHI € CYHIECTBYIOIMMHU IKCIUTYaTUPYEMBIMUA BO103a00paMu MOI3€MHBIX
BOJI.



Ha ocHoBe ananmu3a coOpaHHBIX JaHHBIX MPOU3BOAUTCA NPUOIMIKEHHAs
OLIEHKa pecypcoB M KaueCTBa MOA3EMHBIX BOJI, ONPEAEIIAETCS ONTUMAJIbHBINA JEOUT
CKBA)KMH, IIOJIO)KEHUE JAMHAMHUYECKOTO YpOBHS, BBIOMpaeTcs LejaecooOpasHas
KOHCTPYKIUS CKBaKMHBI.

IIpoekt BOm03a0OpHOM CKBAXKMHBI I BOJOOOECHEYEHUS COCTOUT U3
NOSICHUTENBHOU 3alICKHU U I€0JIOr0-TEXHUYECKOro pa3pesa CKBaKHUHbI. K npoekTy
IIPUJIAraroTCs KOMMUMU BCEX NMPEIBAPUTENBHBIX COTJIACOBAHUM, MPOU3BEAEHHBIX IIPU
BbIOOPE MECTOMOJIOXKEHUS CKBaKUHBIL. [losicHUTENpHAS 3amKucKa COCTOUT U3 O0IIen
Y CIIEMAIIBHOU YaCTH.

B oOmeit wacth mOpUBOAATCA JaHHBIE O reorpauyeckoM u
aAMUHHACTPATUBHOM IOJIOKEHNUN YYacTKa Pa3sMEIIECHMs CKBAKHMHBI, YKa3bIBACTCS
3aJJaHHOE 3aKa34YMKOM BOJOMOTpeOJeHHE, HalOTCS KpaTKue CBEACHHS IO
re0JIOTUYECKOMY CTPOEHUIO, THIPOTEOJOTHYECKUM U CAHUTAPHBIM YCIOBHUSIM.

B cneumaneHOW YacTu 0OOCHOBBIBAIOTCA: BBIOOp TOTO WM HMHOIO
BOJIOHOCHOT'O FOPU30HTA, IIyOMHA W 3KCIUTyaTAllMOHHBIA JTUAMETpP CKBAXKUH, THII
¢unbTpa, U30JALMS MEXTPYOHBIX M 3aTpyOHBIX 3a30pOB HEUCIIOJIb3YEMBIX
BOJIOHOCHBIX TOPHU30HTOB, BbIOMpaeTcs ILenecooOpa3Hblii cnocod OypeHus,
ONpeAeIsAoTCS TpeOOBaHMUS K ONBITHBIM OTKaukaMm, oTOopamM IpoO BOAbI Ha
aHaJIM3bl U T.1.

B 1OpoeKTHOM TIeoJIOro-TEXHUYECKOM pa3pe3e CKBaXUHBI IPUBOAATCA
BO3MOYHbIE KOHCTPYKI[MM CKBaXXMHBI MPU CPAaBHUBAEMBIX cocoOax OypeHus U
KOHCTPYKIMAX 3KCILTyaTallMOHHOM CKBAYKUHBI, TAETCS JIMTOJOTHYECKOE OMMCAHUE
Te0JIOTHYECKOr0 pa3pe3a C KaTeropusMu MOpoa MO OypHUMOCTH, BBIACISIOTCS

BOJIOHOCHBIE TOPH30HTBI C OXUJAEMBIMU CTATHUYECKUMH W JUHAMHYCCKHUMHU
yposasimu. [12,19,22].

1.6. UcxoaHble JaHHBIE JAJI5 POEKTUPOBAHMS.
1.6.1. UcxonHbie maHHBIE 1Sl PEATILHOTO TPOEKTUPOBAHUS

CocTaB UCXOMHBIX JaHHBIX TPU PEATLHOM MPOCKTUPOBAHUH OIPEICTISETCS B
3aBUCUMOCTH OT CTaJMU poekTHpoBanus.[13,28]

JJ1st MPOEKTHBIX paboT TPEOYIOTCS TPU TPYIIBI UCXOTHBIX JIAHHBIX

a) TEXHHYECKOE  3aJaHue, B  KOTOPOM  YKa3bIBaeTCi  COCTaB
BOJIONOTPEOUTENIEH, MECTa UX pa3MEeIlIeHNUs, TpeOOBaHUsI K KaUeCTBY BO/JIbI;

0) Tonorpaduyeckue KapThl U IMJIAHBI Pa3JIMYHBIX MACIITA00B;

B) CBEICHMS O HAJIWYUU TOJ3EMHBIX BOJ JUISI HCIHOJB30BaHHUS TIO
pasnmuyHOMY Ha3HadyeHWto. Ecinum Takwe JaHHBIE OTCYTCTBYIOT, MPOEKTHAs
OopraHu3anusl BbIJA€T 3aJaHUE TEOJOTMYECKUM OpTraHM3allMsIM Ha Pa3BEIKy
MIOJI3EMHBIX BOJ.

Kpome BbIlIeNEpeynCICHHBIX, MPU pPa3pabOTKE MPOEKTOB, HCXOIHBIMU
SBIISIIOTCS CJIEAYIOIINE MaTepHAIIbI:

a) JaHHBIE O pa3BeJKe IMOA3EMHBIX BOJ B palOHE pa3MeleHUs
BOJONIOTpeOUTENEH

0) pa3penieHUE Ha HCIOJIB30BAaHME TOJ3EMHBIX BOJ, IOJYYEHHOE
3aKa34uMKOM B COOTBETCTBHHU C TpeOOBaHUAMHU NyHKTa 1.4 [28];

B) Tonorpaduueckuil iiaH ygactka Oyayiiero Bo103adopa;



I') MaTepualbl IJs OLEHKU BO3MOXXHBIX M3MEHEHHI KayecTBa IMOA3EMHBIX
BOJI 11OJ] BJIUSTHUEM MIPUPOIHBIX U MEXAHUUECKUX (DAKTOPOB;

1) CBEIEHUS O BO3MOXXHOM BIMSHUM OTOOpa TOA3EMHBIX BOJA Ha
HKOJIOTUYECKUE M TUAPOMEITHMOPATUBHBIC YCIOBHUSI MpUIIETaloliell K B0103a00py
MECTHOCTH;

€) XapaKTepUCTUKU (PU3UKO-MEXAHMUYECKUX U BOJHBIX CBOWCTB TPYHTOB,
arpecCUBHOCTH CPEJbI, B KOTOPOU OyAyT HaXOIUTHCS BOJI03a00PHBIE COOPYKEHUS;

) CBEIEHUA O MECTHBIX CTPOUTENBHBIX MaTepuajiax, HX 3amacax u
Ka4eCTBe.

1.6.2. Br160p MCXOIHBIX AHHBIX JUIsl Y4EOHOTO MPOSKTUPOBAHUS

1.6.2.1. list BBIIOJIHEHUSI KYPCOBBIX MPOEKTOB, PACUETHO-TEOrpaPpuIecKux
paboT U MPaKTUYECKUX 3aJlaHUi KaXJOMy CTYACHTY MpernojaBareib Mpesjaract
WHIUBUYyAIbHBIA BapHaHT, MNPEICTaBISAIOMNA co00M JBy3HauHoe uyucio. Ilo
nepBoi 1udpe BapuaHTa NPUHUMAIOTCS HMCXOJIHbIC JAaHHBIC ISl MOCTPOCHUS
reosjornueckoro paspesa (tadmuier 9,10) n oOmme maHHBIE IS MPOSKTUPOBAHUS
(tabmuia 11). ITo BTOpoOM HHMdpe BapuaHTa MPUHUMAIOTCS MOKAa3aTeId KauecTBa
BOJIbI B BOJOHOCHBIX IUIACTaX M XapaKTEPUCTHUKU BOJOHOCHBIX TOPU30HTOB
(Tabmuuer 12,13,14).

1.6.2.2. JIns mocTpoeHUs T€0JOTUUECKOTO pa3pe3a MpearatoTcsi UCXOIHbIE
JAaHHbIC U1 JEBATH IUIACTOB, TPU W3 KOTOPBIX SIBISIIOTCS BOJOHOCHBIMU. [lo
tabnuie 1 mogdouparoTCcs BapUaHTHl CBEACHUIN O Ka)XJOM IulacTe. DTU CBEICHUS
NpUHUMAKOTCA 1o Tabnuie 9

Tabmuma 9
CgeneHnsi 0 IJIACTAX re0JIOTHYECKOr0 pa3pesa
Howtep BapuanT 3aganus (nepsas nudpa)
o | 1] 2 | 3| 4] 5 | 6 | 7 ] 8] 9
mjiacra
BapuanT rutacra
1 4 3 1 2 1 1 2 4 2 3
2 1 1 4 2 2 2 3 3 1 4
3 2 3 3 4 4 3 1 4 2 1
4 2 3 3 4 1 4 2 2 3 1
5 1 2 1 2 3 3 3 4 4 1
6 3 3 4 2 1 4 4 1 3 2
7 3 1 3 4 2 1 4 2 1 2
8 3 3 3 4 4 1 1 2 2 3
9 1 1 3 4 4 1 1 2 2 3
Taomuma 10
CreneHnsi 0 IJIACTAX re0JIOTHYECKOro paspesa
Howmep Bapuant Mo1mHoCTh

HammMmeHnoBanue TOPHBIX ITOPOJ
IIacra I1acra iacrta

1 2 3 4




1 1 PacTuTenbHbIi clioi 4
2 PacTuTenbHbIi clioi 2
3 ITecox 1
4 ITecok 4
1 ['una 30,4
5 2 Konrnomepar 41,2
3 [Necuannk 447
4 CyrnmHOoK 29,6
1 [Tecox BOOMOHOCHBIM 17,7
3 2 ITecox BOOOHOCHBIN 18,9
3 ITecox BOgOHOCHBIN 22,4
4 [Tecox BOIOHOCHBINI 20,5
1 Konrnomepar 15,7
4 2 Ilecuanuk 21,4
3 CyrnuHok 37,8
4 CyrnmHoK 29,7
1 [Tecuanmnk 20,2
5 2 ['nmuna 22,6
3 Men 31,1
4 Ilecuanuk 41,2
1 ITecox BOOOHOCHBIN 23,0
6 2 [Tecox BOOMOHOCHBIM 26,9
3 [Tecox BOOMOHOCHBIM 27,6
4 [Tecox BOOMOHOCHBIM 31,8
1 CyranHok 16,8
7 2 Konrnomepar 41,6
3 ['nmuna 18,9
4 Men 54,5
1 [Tecox BOOMOHOCHBIM 42.8
2 [Tecox BOOMOHOCHBIM 24.6
8 3 ITecok BOTIOHOCHBII 16,2
4 [Tecox BOMOHOCHBIM 31,4
1 CyrnmHoK 17,9
9 2 Konrnomepar 24,7
3 Men 30,4
4 ['muna 36,8
Tabmumall

OOmue faHHBIE A5 IPOEKTHPOBAHUA

HanmenoBanue Bapuant




nokasarejeu

CpennecyrouHas
BOJIONIOTPEOHOCTH

Qcp.cyt.,M3/cyT

950

1200

1000

1250

1050

800

1100

850

1150 | 900

Bpewms pabotsr
BOJIOTIOJTbE€MHHUKA
B TEUEHUH CYT.

T, yac.

16

22

18

24

20

20

22

18

24 16

AOcomroTHasa
OTMETKa YCThs
CKBQKUHBI, M

205

365

225

45

405

85

285

125

325 | 165

OTMeTKa, Ha
KOTOPYIO
HEO00XO0IUMO
10J1aTh BOAY, M

220

385

241

55

422

96

303

138

344 | 179

Ta0Omuna 12

IToka3zaTenn kayecTBa BOJABI M XapaAKTEPUCTUKHU BOAOHOCHOI'O

necka 1 BOTOHOCHOI'O TrOPpHU30HTA

Ilokazarenn

Bapuantsl

5

6

3anax u
MPUBKYC,
OaJLIbI

2

1

MyTHOCTB,
MT/JT

0,7

0,5

1,5

1,8

2,4

2,0

5,0

1,0

3,0

L{BeTHOCTB,
rpaj

23

26

10

19

23

17

21

42

18

36

Cyxoit
OCTAaTOK,
MI/1

1730

840

730

930

1120

940

1260

1020

1290

650

OOmas
’KECTKOCTD,
MTI-3KB/J1

6,0

8,0

4,1

9,0

6,5

3,7

1,7

9,5

7,0

8,5

K-Bo xumiey.
Hajo4deK B 11
BOJIBI

50% pa3mep
YaCTHIL
BOJIOHOCHOI'O
necka

0,5

0,05

1,0

0,1

2,0

1,5

3,0

2,5

4,0

0,8

Koaddu.
¢unbTpar.,
M/CyT

20

19

1,5

23

25

17

3,5

27

13

VY nensHbIN
eouT,
M3/q

0,48

0,33

0,9

0,52

0,43

1,1

0,56

0,46

0,53

0,60




CraTnu.
Harop, M

20

32

41

25

24

39

30

22

34 | 35

Taomuma 13

IToxa3zaTesn kauyecTBa BOJABI M XapaKTCPUCTUKHU BOAOHOCHOI'0

necka 2 BOTOHOCHOI'O rOpHU30HTA

Tlokazarenu

BapuanTtel

5

6

3anax u
MIPUBKYC,
OauIBI

1

2

MyTHOCT®,
MI/1

0,2

0,5

2,0

1,5

4,5

2,5

0,8

1,0 | 40

LIBeTHOCTB,
rpaja

11

17

14

26

19

37

25

13

15 21

Cyxoit
OCTAaTOK,
Mr/n

1860

900

1230

1050

670

1590

1150

760

950 | 1810

OO0mas
’KECTKOCTD,
MTI-3KB/J1

8,8

6,8

7,7

8,8

7,0

7,5

9,2

6,3

51 | 95

K-Bo kumrey.
najoyek B 1u
BOJIBI

50% pa3mep
YaCTHI]
BOJIOHOCHOTO
necka

0,5

1,0

0,8

2,0

1,5

3,0

0,1

2,5

0,25 | 3,5

Koaddwu.
¢unbTpar.,
M/CYT

4,5

42

32

34

3,2

36

11

14 18

VY nennHbIA
neouT,
M3/4

0,36

0,8

0,26

0,4

0,85

0,34

0,29

0,95

1,0 | 0,44

CraTtny.
Harop, M

35

53

30

45

55

28

54

67

59 42

Tabmuma 14

IToxa3aTenn kauyecTBa BOJAbI M XapaKTCPUCTUKHU BOAOHOCHOI'0

necka 3 BOJTOHOCHOI'O rOpHU30HTA

BapuanTsl
Ilokazarenn
1 2 3 4 5 6 7 8 9 0
3amnax u
MIPUBKYC, 1 2 3 1 3 5 1 4 4 2
OasuIBI




MyTHOCTS,

0,7 1,4 2,2 0,5 2,5 1,4 0 3,0 15 1,0
MI/T1

[IBeTHOCTD,
rpan

12 25 28 14 20 24 16 22 22 18

Cyxoit
OCTAaTOK, 750 | 1670 | 890 | 800 | 1180 | 1180 | 850 | 1980 | 1200 | 900
MI/T1

O6mmas
JKECTKOCTD, 55 50 | 10,3 | 6,0 8,5 8,0 6,5 75 55 4.0
MI-DKB/JI

K-Bo kureu.
rmajioyex B 1 1 1 5 2 4 5 3 3 6 1
BOJIBI

50% pazmep
YaCTHIIL
BOJIOHOCHOTO
necKa

025| 40 | 05|18 | 10 | O7 | 20 | 15 | 09 | 3,0

Koaddu.
¢ubTpail., 39 33 5 29 10 15 36 26 20 23
M/CyT

VY nensHbIN
eouT, 1,15 1 0,26 | 064 | 1,2 | 036 | 0,3 | 1,03 | 0,23 | 0,34 | 0,82
M3/q

Crarnu.
HAIop, M

65 25 40 80 50 30 75 45 35 70

I'JIABA 2. TIPOEKTUPOBAHUE CKBAJKUHHOI'O BOJO3ABOPA.
2.1. [TocTpoeHne MPOEKTHOTO Ie0JIOT0-TeXHUYECKOr0 pa3pe3a.

[IpoekTupoBaHre CKBaXXMHHOTO BOJI03a00pa HAYMHAIOT C IOCTPOCHUS
IIPOEKTHOTO T€0JIOr0-TEXHUYECKOro paspe3a. Ha puc./ npuBeneH npumep Takoro
paspe3a. B rpade 1 orkimanpiBaeTcss BepTHKaIbHBIM MacmTad. C yd4eToMm 3TOro
MacmTaba ¥ MCXOJHBIX JAHHBIX, IPUHATHIX W3 Tabmuubl 9 u 10, 3anonHstoTCA
rpadsl 2, 3, 4. B rpade 5 riryOuHa MOJOMIBEI — 3TO PACCTOSIHUE OT IMOBEPXHOCTHU
3eMJIM JI0 MOAOIIBHI BOJOHOCHOTO miacta. B rpady 6 3anucbiBaoTcsi aOCOIIOTHBIE
OTMETKH TOOIIB KaXKI0TO TacTta. B rpade 7 reonorudeckuit pazpes3 3amoaHseTcs
C Y4YeTOM YCIIOBHBIX 0003HaueHWi, mpuBeAeHHBIX Ha puc.8. B rpade 8§, 9, 10
MPUBOJATCS OTMETKM CTAaTUYECKUX YPOBHEW BOJOHOCHBIX miacToB. [ns Toro,
9TOOBI HAUTH OTMETKY CTAaTUYECKOTO YPOBHS BOJIOHOCHOTO TTACTa, HEOOXOIMMO K
aOCOTIOTHON OTMETKE KPOBJIM BOJIOHOCHOTO TUTacTa (MJIM TMOJOMIBBI MPEIBITYIIETO
macTa, 4TO OJHO U TOXE) MPUOAaBUTh CTATHYECKUN HAIOp miacta (CM. TaOIHIIbI
12, 13, 14). I'padwr 11, 12, 13 u 14 3anoaHstoTcs B MpoOIECcce KOHCTPYUPOBAHUS
CKBa)KHHBI (CM. TyHKTHI 2.13.4 u 2.14.2 naHHOTO MOCOOH).
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Puc. 8.Vcnonsuvie ob6oznauenus nopoo
1 — pactutenbHBIN CIIOM; 2 — IECOK; 3 — IIMHA YeTBEPTUYHAS; 4 — CYTJIMHOK; S5 —
CYINIMHOK JIECCOBUIHBIN; 6 — cymech; 7 — rpaBuil; 8 — KOHIIoMepar; 9 — u3BecTHsk; 10 —
opexrus; 11 — mecuanuk; 12 — men.

2.2. Bb100p BOJOHOCHOTO IJIACTA

[ToazeMHbIe BOABI KAaK UCTOYHUK BOJIOCHAOKEHUSI MOTYT OBITh PUHSATHI JJIS
MPOCKTUPOBAHMS B CIACAYIONIUX CIydasx:

- €CJIM 3amachl TOJ3EMHBIX BOJI YIOBJICTBOPSIOT MOTPEOHOCTH B BOJIE, a TPH
HEJOCTAaTOYHBIX 3aracax-eCjd BO3MOXKHO UX YBEIMYCHHE JIO pPacYCTHOU
MOTPEOHOCTH ITyTEM UCKYCCTBEHHOTO ITOTIOJTHCHHS,

- eciu KauecTBO Bobl ynosieTBopsieT ['OCT 2874-82;

- eCIM Ka4eCTBO BOABI TMPU €ro OTKJIOHCHHMH OT YKa3aHHBIX
rOCyJapCTBEHHBIX CTaHAAPTOB MOXKET OBITh JIOBEJEHO JI0 TpeOyeMol KOHIUIIUU
criocobamu 06padboTku, npeaycmorpenubimu CHull 2.04.02-84;

- eCIM BoJa C OTKIOHEHHEM OT TOCYJAapCTBEHHBIX CTaHAAPTOB IO
OT/ACIIPHBIM HHTPEAUEHTaM CBOET0 XHMHYECKOIO COCTaBa II0 Pa3peIICHHUIO
OpPraHoOB 3PAaBOOXPAHCHHS MOKET OBITh ITOJIaHA BOJIOMIOTPEOUTEIISIM;

- €CIIH HWMeEeTCS BO3MOXKHOCTHb CO3/1aThb 30HY CAHHUTApPHOM OXpaHbl B
cooTBeTcTBMU C Ilo0XXKEHUEM;

- €CIIH HCIIOJIb30BaHUE MOA3EMHBLIX BOJ IS BOJOCHAOXKEHHS B KaXJIOM
KOHKPETHOM Cllydae HanOoJjiee SKOHOMHYHO IO CPAaBHEHHMIO C HCITOJIb30BAHUEM
JIPYTUX HCTOYHUKOB (PEK, KaHAJIOB, 03€p, BOJOXPAHWIIHUII), B TOM YHCIE TIO
CpPaBHEHHIO C BO3MOXKHOH TIO/ma4yeil BOJBI OT YK€ CYIICCTBYIOIICH B paiioHe
CHCTEMbI BOJIOCHA0KCHUS;



- €CIM  HE3aBUCUMO OT  TEXHHKO-DKOHOMHYECKHX  COOOpaKeHUH
UCIIOJIb30BAaHUE  TMOJ3EMHBIX  BOJ  3a/IaHO  CIEHHAIbHBIMU  YCJIOBUSIMU
BojocHaO)eHus] .[21.

BbiOop BOJOHOCHOrO TmjacTa JOJDKEH TMPOBOAMTBCS C YYETOM €ro
CaHUTApPHON HAJICKHOCTU U BOBMOXXHOCTH MOJTYUYEHHUS MUTHEBOU BOJIBI.

[IpurogHOCTh MCTOYHUKA IJIs1 XO3SHWCTBEHHO-TIUTHEBOIO BOJIOCHAOKEHMUS
yCTaHaBIIMBAETCS HA OCHOBE:

- CAHUTApHOM OIEHKe YCIoBUM (opMHpOBaHUS M 3ajleTaHus BOJA
MO/I3€MHOTO MCTOYHUKA BOJIOCHAOKEHNUS;

- CAHWTAPHOM OIIEHKE TOBEPXHOCTHOTO HMCTOYHWKA BOJOCHAOXKEHUs, a
TaK)Ke MPUJIETAOIIEH TEPPUTOPHUH BBIIIEC U HUKE BO103a00pa M0 TEUCHUIO BOJIBI;

- OIIEHKE Ka4eCTBa M KOJIMYECTBA BOJIbI UCTOYHUKA BOJOCHAOKEHUS;

- CAHUTAPHOM OIIEHKE MECTa pa3MeIleHUsI BOJI03a00PHBIX COOPYKEHUM;

- POTHO3a CAHUTAPHOTO COCTOSHUS NCTOYHHKOB.

B 3aBucuMOCTH OT KauecTBa BOJBI U TpeOyeMoul cTeneHu oOpaOOTKH st
noBeneHust ee n0 nokazatened ['OCT 2874-82 BojaHble 0OBEKTHI, IPUTOJIHBIC B
KaueCTBE HMCTOYHUKOB XO3SUCTBEHHO-TIUTHEBOTO BOJOCHAOXKCHUS, ACIAT Ha 3
KJacca.

1-i1 kmacc — KadecTBO BOJBI IO BCEM IMOKa3aTeNsiM YIOBJIECTBOPSET
tpeboBanmsm ['OCT 2874-82;

2-1 KJIacC — Ka4eCTBO BOJbl UMEET OTKJIOHEHUS 0 OTJIEIbHBIM MOKa3aTeIsIM
ot tpeboBanuii ['OCT 2874-82, koTopble MOTYT OBITh YCTPAHEHBI adPUPOBAHUEM,
dbunbTpoBaHKEM, 00€33apaXMBAaHUEM; WU HCTOYHUKU C  HEMOCTOSHHBIM
KaueCTBOM BOJbl, KOTOPOE MPOSIBIISETCA B CE30HHBIX KOJICOAHUSIX CyXOro OCTaTKa
B mnpenenax HopmatuBoB ['OCT 2874-82, tpelOyrommue MNpoPpuiIaKTUIECKOTO
o0e33apakBaHus;

3-ii Kilacc — JoBeleHWEe KadecTBa BOAbI 10 Tpebomanuit ['OCT 2874-82
MeTOoMaMu 00pabOTKH, MPEAYCMOTPEHHBIMH BO 2-M Kiacce, ¢ TpPUMEHEHHUEM
JOTIOTHUTENBHBIX — (UIBTPOBAHWE C TPEIBAPUTEIHLHBIM  OTCTAWBAHHEM,
UCTIOJIb30BaHUE PEAreHTOB U T.1I.

[ToxazaTenmn kadecTBa BOJbI HMCTOYHUKOB BOJIOCHAOXKCHHS TMPHUBEICHHI B

tabnuie 15.[25].

Tabnuma 15
IToka3aTenn KayecTBa BOJAbI HCTOYHHMKOB BOJ0CHAOKEeHUSA
[Toka3zaTenn KayecTBa BOJIbI HCTOUHUKA
HaumeHnoBanue mokasarenei 0 KJlaccam

1 2 3
MyTHOCT®, MF/ILMS, He Oouiee 1,5 1,5 10
[BeTHOCTB, TpagycCHl, HE OOJICe 20 20 50
Bopopoausrit mokasaress (pH) 6-9 6-9 6-9
Keneso (Fe), Mr/mm’, He Gonee 0,3 10 20
Maprasuern (Mn), MF/,Z[MS, He Oosee 0,1 1 2
Ceposogopox (H,S), mr/am®, He Gonee OTtcyTcTBYET 3 10
®rop (F), mr/mm’, He Gonee 1,5-0,7 1,5-0,7 5




N
ol

OKHCIIIEMOCTh TIepMaHraHaTHAS MFO/,Z[M3, 15
He Oosee 3 100 1000
Uucno Oakrepuil  Ipynnbl  KHUIIEYHBIX
nanouek (BIKIT) B 1 am°, He Gouee

[Tpu BBIMOJIHEHUHU KypCOBOTO IMPOEKTa CPaBHHUBAIOTCA MMOKA3aTeNH KaueCcTBa
BOJBI KaXJOTO BOJOHOCHOTO IUIaCTa C HOPMATUBHBIMU TpPEOOBaHUIMH.
OtnenpHble HamOOJEe YAaCTO BCTpEYAIOIIMEcs IpeAeNibHbIE 3HAUEHUs KauecTBa
npuBesieHbl B Tabnuie 16.

Tabmuna 16
OcHoBHbIEe TpeOoBaHNA K KayecTBY Boabl (Mo TOCT 2874-82)
§ E ML [IpenensHOE
HaunmMmenoBanue nmokasareien 3HAYECHUE
U3MEpEHUS .
IToKa3aTeJiei
3anax v MpUBKYC Oarn 2
MyTHOCTh MI/JI 15
LlBeTHOCTH rpau. 20
Cyxoif ocTaTok MT/TT 1000
OO011as )KeCTKOCTh MTI-3KB/J1 7
KosrdecTBO KHIICYHBIX MMajouek B 1 uTpe
BOJIbI HITYK 3

[Tocne cpaBHEHM MOKA3aTeNIeH sl KaXA0T0 BOJOHOCHOTO IIacTa JIeJIAeTCs
BBIBOJI O HEOOXOIMMOCTH OYHUCTKH BOJBI.
Omnpenensercs MaKCUMaJIbHBIA BO3MOXKHBIA JIEOMT KaKJOTO TIUIacTa IO

dbopmyse:
q=0.5-0 - H¢, m/uac, (1)

o 3
rac qo - YACJIbHBIN I[G6I/IT BOOJOHOCHOI'O IIlIaCTa, M /gac Ha 1 MCTPp INOHHIKCHUA

YPOBHS;
H, - cTaTM4eCKUil Harop BOJAOHOCHOIO IUIACTa, M.

JIJ1s1 Ka>KI0ro BOJOHOCHOTO IIJIACTA JIEJIA€TCS BBIBOJ O BEJIMYMHE JeOUTA U O
BO3MOXKHOCTH 00€CIIEUUTh BOJAONOTPEOICHHE 00bEKTa BOJIOCHAOKEHHS.

CocraBisieTcst 001Iee 3aKIIFOYCHHE 0 BO3MOKHOCTH AKCILTyaTallMl KaXJa0Tro
13 00CIIeIOBAaHHBIX TUIACTOB U TIPOU3BOJUTCS BBHIOOP IKCIUTYaTAllMOHHOTO TIACTA.
Ecmu mo mpeaBapuTENbHBIM JIaHHBIM TaKOW BBIOOp clelaTh HEBO3MOXKHO
paccMaTpUBAIOTCS Pa3TUYHBbIE BO3MOXKHBIE BapUAHTHI CKBAKWHHOTO BO/03a00pa,
MIPOU3BOUTCS] TEXHUKO-IKOHOMUYECKOE CPaBHEHHE ITHX BAPUAHTOB W JIEJIACTCS
OKOHYATENbHBIN BBIOOP JKCIUTyaTallMOHHOTO Twutacta. llpw Jpyrux paBHBIX
yCIIOBUSIX HamOoJee MOAXOANIIM Il SKCIUTyaTalldyd SIBISIETCS BOJOHOCHBIN
IJ1acT, KOTOPBIA COACPKUT BOJY HAWIY4IIEro KadecTBa, HMEET OOJIbIION
yAEIbHBIN ACOUT U PACTIONOKEH OM)KE JPYTHX K TOBEPXHOCTH 3EMIIH.



2.3. OnpenesieHne KOJNY€CTBA CKBAKUH

2.3.1. KonnuecTBO MpOEKTUPYEMBIX pabOvMX IKCILTyaTallMOHHBIX CKBAXHUH
OMpEeNENsieTcs U3 YCJIOBHS OOECHeueHUs] CYyTOYHOM BOAOMOTPEOHOCTH OOBEKTa
BOJIOCHA0XeHU 1Mo popMmyiie:

- , IIIT, (2)
L -S
qyd
3
rae Q - cyTouHas BOAOMOTPEOHOCTh 0OBEKTA BOJIOCHAOKEHHUS, M /CYT;
t - 9HUCIIO 9acoB PabOThl CKBAKUHBI B TEUCHHUE CYTOK;

o 3
d,, - YACJIbHbIU I[C6I/IT CKBa’>XHUHBI, M /d Ha 1 M MOHKEHUS YPOBH: BOAbBI,

S - MAKCUMAJIbHOE IIOHMKXECHUS YPOBH: BOJbI B CKBAXXWHC IIPHU OTKAYKE.
B HepBOﬁ HpI/I6JII/I}KCHI/II/I BCIIMYMHA MAKCHUMAJIbHOI'O IOHMXXCHHSA YPOBHIA
BOJbI IPUHUMACTCS paBHOﬁI
S=(0.25-04)-H, (3)
rae H - CTaTUYECKHUU Harop BOJbI B BOOOHOCHOM ILIACTC, M.

2.3.2. OxoHuarenbHO ompenaensercs ¢dakTUdeckas TriyOrHa MOHM)KCHUS
YPOBHSI BOJIbI B CKBKHUHE:

5, -2 4)

b=
t.qy() .npaﬁ

2.3.3. Kpome pabouux, B COCTaB CKBaXKMHHOT'O 00OpYy/I0BaHUS BOJ03a00pa
JOJDKHA BXOJUTh [0 MEHBIIIEH Mepe OfiHa pe3epBHask CKBXXKUHA (Npe;=1).

2.3.4. O011ee KOJINYECTBO CKBAKUH
n= npa6 + npex (5)

2.4. PacnoJjiokeHne CKBAXKUH

[IpoekTupyeMble CKBa)XKMHBI CIEAYET pacrnojaraTb Tak, 4YTOObl pacCTOSHHE
MEXIy HUMH ObUIO MMUHMMAJBHBIM, YYUTHIBas MX BO3MOKHOE B3aWMOJICHCTBHUE.
Benuuunou, omnpenensroniedl IONyCTUMOE pPACCTOSHHUE MEXAY CKBaXUHAMM,
ABJISIETCS. pauyC WX BIUAHMA R, KOTOPBIA IpH OTCYTCTBHM SKCILUTyaTallMOHHBIX U
HKCMEPUMEHTATIBHBIX JAHHBIX MOYKHO MPUOJIMKEHHO OIPEIETUTh:

st 6e3HanopHbIX Boj 1o popmyne N.I1. Kycakuna:

R=1.95-S-4m-k, M, (6)
a ISl HaMoOpHBIX BOJ 1o ¢opmyiie B. 3uxapna:
R=10-S-vk, M, (7)

r7e S - MOHIKEHUE YPOBHSI BOJbI B CKBOKUHE, M;
M - MOITHOCTh BOJIOHOCHOTO TUIACTa, M;
k - koappuueHT GpuabTpanuu, M/CyT.



IIpr Hamuumy cBeNEHUM O TPAHYJIOMETPUYECKOM COCTAaBE BOJOHOCHOIO
IpyHTa U KO3(pPUIMEHTe (QUIbTpalMM paguyC BIUSHUSA JUIsl HAlOPHBIX BOJ
PEKOMEHIYETCSI IPUHUMATh U3 TAOIMLIBI.

Jis  pacueTHO-rpapuueckux paboT U KYypPCOBBIX IIPOEKTOB C LEJBIO
VICKJIFOUYEHHSI B3aMMOJICHCTBHS CKBAXXKUH PEKOMEHAYETCS pacCTOSHUE MEKy HUMU
IIPUHUMATB!

L=2-R,M (8)

Kpome Toro, st HCKIIOYEHHsS] MOBTOPHBIX PACUETOB OTACIBHBIX CKBAXWUH
IIPEIaraeTcs X pacrojaraTe Ha OAHOW TOPU30HTAIIN.

TabGnuma 17

Pazmycm BJINAHUA CKBAKHH

BononocHas nopoja Auamerp Hactuu, Koo puunent Panuyc BiustHuS
MM ¢upTpanuu
1 2 3 4
ITecoxk:
TOHKO3EPHUCTHIN 0,05-0,10 0,1-5,0 25-50
MEJIKUH 0,10-0,25 5,0-10,0 50 -100
CpeIHEeU KPYIMHOCTH 0,25-0,50 10,0-25,0 100 - 300
KPYITHBIN 0,50-1,00 25,0-75,0 300 - 400
IPaBETUCTHIN 1,00 -2,00 75,0 - 100,0 400 - 500
I'paBuii:
MEKHUI 2,00 - 3,00 75,0-100,0 400 - 600
CpeaHUI 3,00 -5,00 100,0 - 300,0 600 — 1500
KPYITHBIN 5,00-10,00 200,0 - 300,0 1500 - 3000
TaOmura 18
PaccrosiHus OT CKBAKUH 10 MATUCTPAJbHBIX I'a30- HePTENPOBOA0B
Paccrosnue, m
MaxkcuMaJIbHbBIN
MarucTpajibHbIC
JTMAMETP CKBAKHHBI,
MM ra30IMpOBO/JIbI KJ1acca HeTenpoBOIbI Kilacca
I I v 1] I I
1 2 3 4 5 6 7
Menee 300 30 30 30 - - -
300 - 500 - 50 - 30 - -
300 - 600 50 50 - - - -
500 - 1000 - 50 - - 30 -
600 — 800 100 50 - - - -
800 - 1000 150 50 - - - -

[Tpu pa3memnieHUN BO103a00OPHBIX CKBOKWH HA MECTHOCTH COTJIAacHO 1.2.27
[19, c. 25-26] HEOOXOAUMO YUHMTHIBATH TPEOOBAHUS B OTHOIICHUU PACIIOJNIOKCHHS
X Ha OIMPEIEICHHOM DPACCTOSHHHM OT MAaruCTPaJbHBIX ra30- U HE(TEpOBOIOB
(tabmuma  18), oT aBTOMOOWUIBHBIX nopor (Tabmuma 19) u ot JuHUN
anekTporiepenad (tabmauma 20).



Tabmuna 19
PaccTosiHMSI OT CKBAKHH /10 aBTOMOOHJIBbHBIX I0POT

Y4acTku 1opor Paccrosinue, m

[locTpoeHHsle B 00X0J TOpOJIOB C NEPCIEKTUBHOM

YHCJIEHHOCTBIO HacelleHUs cBbIile 250 TBIC. JKUTEIEH. 150
To ke, YUCIEHHOCTRIO 10 250 TBIC. KUTEIIEH. 100
Ha ocTasibHOM MPOTSKEHUH JOPOTH. 50
Tabmauma 20
PaccrosiHus 0T CKBAaKUH 10 JJUHUM dJIeKTponepeaady
Hanpsxenue B
Hanpsbxkenue B TUHUSIX
JIMHUSIX Paccrosnue, M Paccrosnue, m
J0EKTOpoTepeay, KB
AJIEKTpONepeiay, KB
nol 2 150 - 220 25
1-20 10 330 - 500 30
35 15 750 - 800 40
110 20

2.5. 'uapaBjan4yecKuil pacyeT OAUHOYHON CKBAKUHBI

OCHOBHBIMH 337ja4aM¥ THIPABIUYCCKUX PACUETOB BOJ03a00PHBIX CKBKHUH
SIBJISIIOTCSL: OTIpe/IeJICHUE IeOnTa U TTOHKEHHUE YPOBHS B TIPOLIECCE IKCILTyaTaliH
BOI03a00PHOTO COOPYKEHUS; OIICHKAa BO3MOXKHOTO BJIMSHUS JAHHOTO BOJI03a00pa
Ha CYNIECTBYIOIIHME WJIM HaMEYaeMble K CTPOUTEITHCTBY BOJ03a00pHI Ha APYTHUX
ydacTKax BOJIOHOCHOIO IJIACTa.

OIHOBPEMEHHO C PEIICHHWEM OTUX 3aJad Ha OCHOBE THAPABIMYECKUX
pacueToB YTOUYHSIOT CXEMY PaCIOJIOKEHHS BOJ03a00PHBIX CKBXKUH U KOJIOJIIIEB,
WX YHCJIO U pa3Mepsl (TIIyOrHa, TUaMeTp).

['mapaBiauyeckre pacueTbl BBIMOJHSIOTCS OOBIYHO IS HECKOJIBKHX
BApPUAHTOB PACIOJOXKEHUS BOJ03a00pOB, IO KOTOPHIM TPOBOJST TEXHUKO-
HKOHOMHUYECKOE COIMOCTABJIECHUE U BHIOOP ONTHUMAJIbHOM CXeMbl BoJ03abopa. Bo
BCEX BApUAHTAX PACUETHBIC MOHUKEHHSI YPOBHS COMOCTABIAIOT C JOMYCTUMBIMU
NOHMXKEeHUsAMU.[22,33]

3aBUCUMOCTH MEXITY BO3MOXKHBIM J€OUTOM OJTHOW COBEPIICHHONW CKBAXKUHBI
M XapaKTEpPHBIMU MapamMeTpaMyd BOAOHOCHOIO IIACcTa ISl HAMNOPHBIX BOJ

OIIpCACIIACTCA 110 (bOpMy.He I[IOHIOI/IZ
2-7-K-m-S
In—
r

rae K - ko3 uiment GuabTpauuu BOAOHOCHBIX MOPOJ, M/CYT;
M - MOIIHOCTb BOJIOHOCHOTO IJIaCTa, M;
S - MaKCHUMAaJIbHO JIOMTYCTUMOE MOHIKEHUE YPOBHS TPYHTOBBIX BO/I, M;
R - paauyc BIUSHUSA, M,
I - paAnyC CKBaXXUHBI (BHYTPEHHUH PaJNyC SKCIUTyaTallHOHHOM KOJIOHHBI).



N3 3701 (opMyITbl MOKHO OTIPEIEIUTHh TOHIKEHUE YPOBHS S, IPU KOTOPOM
Oynetr obecrnieueH ae6uT Q:
k-m r
Ecnu ckBakuHa HecOBEpIlIEeHHA, TO JJIA MOJIydeHUs 3aJaHHoro aecouta Q
HEO0OXOIMMO JOTIOJIHUTENIHHO K S MOHU3UTh YPOBEHB Ha AS:
016-Q-A 1)
k-m

S (10)

AS =

. . I
rae A - SMIHUPUYECKUN KO3PPUIMEHT, 3aBUCIIIMNA OT OTHOIUIEHUs —, rae | -
m

JUTMHA BOAOTIPUEMHOM YaCTH.
J171s1 6€3HanOPHBIX BOJ B COBEPIIEHHON CKBa)KMHE 3aBUCUMOCTh UMEET BU/I:
1.36-K-S-(2H, -
Q- LK S:2H,-5) (12)
R
lg—
r

rae H, - MOIIHOCTh 0€3HAIIOPHOI'0 BOJOHOCHOT'O IJIACTa, M.

Jliss  pacueta HECOBEpPIIEHHOW CKBOXWHBI B OE3HANIOPHOM  ILTACTE
omnpeaesieTcs monpaska AS 1o hopmyiie:

AS :h_\/hz_w, (13)

k
rae h - paccrosiHue OT JUHAMUYECKOTO YPOBHSI BOJIBI 10 BOAOYIIOpA.

[Ipu BBINOJHEHUH KYpPCOBOTO MPOEKTa AJi MPOEKTUPOBAHUS OJMHOYHOM
CKB@)XMHBI COCTaBJsIeTCS €€ pacueTHas cxema. OHa Hy)KHa JUIsl pelIeHUs
BOIIPOCOB, CBS3aHHBIX C BBIOOPOM OCHOBHOTO OOOPYIOBAaHUSI CKBAaXUHBI U
pa3paboOTKH ee KOHCTPYKIMH. PacueTHas cxema npuBejieHa Ha pucyHke 9.

i
[ W A A
CYE
=i | ——————T1————— B —;,[:-"
g o VB
\_" ,r’f
f H — KBII
i WSS, S gffﬁ'_/&f
A [IBII
v P77 TT7 77777

Puc. 9. Pacuemnas cxema cK8asCumbl
O003HaYEHHUA K CXEME:
Y C — oT™MeTKa yCThsl CKBaKUHBI (TOBEPXHOCTH 3€MIIN );



KBII — ormeTKa KpOBIM BOJOHOCHOTO IIJIACTa — IMIPUHUMAETCS U3 IE0JIOro-
TEXHUUYECKOTO pazpesa (puc.7);

IIBII oTmMeTKa MO0MIBEI BOJOHOCHOTO MJ1aCTa;

M — MOIIIHOCTH BOJIOHOCHOTO TJIACTa;

H. - ctaTuyeckuii Harop BOJJOHOCHOTO IJIaCTa;

CVYB — ormetka cratudeckoro ypoBHs Bojibl: CYB=KBII+H;

S¢ — (hakTHuecKas ITyOMHa IOHMKEHHs YPOBHS BOBI;

JYB — otMeTKa AuHaMu4eckoro yposHs Bojsl: JJYB=CVYB- Sg;

J1 — oTMeTKa qHA cCKBakuHBI (mpuHuMaetcs Ha 2 M Hwke [IBIT): JI=I1BII-2;

H.: — TTyOnna ckBaxuubl: H =Y C-/1.

2.6. Pacuer rpynnbl B3aUMO/AefiCTBYOIIMX CKBAXKUH

JUis yMeHbIIEHUS AJUMHBI KOMMYHHUKAIUH, COEAMHSIOIMIMX BOJI03a0OpHBIE
CKBa)XMHBI, YJIYYIICHHs] YCIOBUHM UX dKCIUTyaTallud BO MHOTUX CIIy4asX CKBa KUHBI
NPUXOAUTCS pacroyiaraTh Ha PaccTOSIHUAX MeHble 2R. DTO mpUBOAMUT K TOMY,
4yTO TpU 3a00pe BOABI TPYNION CKBRXHH W3 OJHOIO BOJOHOCHOTO IUIACTA 3TU
CKB&)XMHBI CTAHOBATCSI B3aMMOJEHUCTBYIOIIMMU. DTO 3HAYMUT, YTO JE€OUT OJHOU
CKBa)XMHBI 3aBUCHT OT J€OUTOB APYrux ckBaxxuH (puc. 10).

A
\ 4

CVB

s | 1 1

Puc. 10. Cxema 83aumooeticmsyiowux cK8aicun

B sTom cnydae BenmunHa h 1 hy 7711 ABYX CKBa)KMH HA3bIBAIOTCS OTPE3KAMU
ypoBHe#. [y yyera B3aMMOJAEWUCTBUSA OINpPENestoTcs Kod()PHUIMEHTh CHIDKEHUS
neduTa Kaxa0u CKBaKUHBIL:

hl
Sl - hl ’
_h
“7sn
VY aenbHbIi JeOUT KaXKA0W U3 B3aMMOJCHCTBYIOIIUX CKBAKUH OyJIE€T paBeH:

q =0, (1-%a), (16)

(14)

a, =

(15)



rae q° - yaeabHbli JeOUT CKBAXKHHBI C YIE€TOM BIMSHHS HA HEe JPYTHX CKBAKHH;

J, - YACIbHBIA JEOWT CKBAXWHBI O€3 ydeTa BIWSHHS Ha HEEe APYTUX
CKBayKVH.

Pacuer rpynmbl  B3aMMOJEHCTBYIOIIMX  CKBAXKHUH  3aKJIKOYAETCS B
ONPENCIICHUN UX YHCIA, MPOU3BOJMUTEIBHOCTH, PACCTOSIHUS MEKIYy HUMH,
TMOHWKEHUS YPOBHEU. [IpOBOIAT €r0 B TAKOW MOCIIEI0BATEIBLHOCTH.

1. OnpenensitoT 1eO0UT OAMHOYHOUM CKBaXKUHBI 1O (hOpMyJiam:

JUISL COBEPILIEHHBIX CKBAKUH, 3AJI0KEHHBIX B HAIOPHBIX IUIACTAX:

q=273-K,— (17)

JIJist cCOBEpIIEHHBIX CKBAXKHMH, 3aJI0)KEHHBIX B O€3HAMOPHBIX IJIACTaX, JEOUT
onpenensercs no Gopmyiie

(18)

JIJIS HECOBEPIICHHBIX CKBAXHH 3TH (OPMYJIBI BBITISAAT CIICTYIOIIAM
obpazom:

q=273.K, 05 (19)
R
lg—+¢
r
2 2
q=136-K, H - (20)
R
lg—+¢
r

PaI[I/ch BIIUAHUS R, TO €CTb PAaCCTOAHHUEC OT LCHTpa CKBAXXHWHBI OO0 TOYKH
BOCCTAHOBJICHHUSA CTATUYCCKOI'O YPOBHA, BEIYHUCJIAIOT 110 q)OpMYJIC:
R=15/a-t, (21)
rae a - Ko3QPUIMEeHT Mbe30MPOBOTHOCTH (CKOPOCTh PACIIPOCTPAHEHUS JABJICHUS
B ILJIACTE), M2/cyT. J171s1 HalOPHBIX IJIACTOB:

a=K, -2, (22)
y7i

riae u - mnokasarenb (Kod(p@dUIMEHT) BOJOOTIAAYM, 3aBHUCSIIUMH OT IMOPOA U

OTpEACNAEMbI OMBITHBIM TyTEM WIH IO OHMIOUpUYecCKuM ¢dopmynam. s
O€3HAMOPHBIX MJIACTOB!

a=K, -, (23)

raeh,, - CpeaHss MOLUIHOCTH BOJAOHOCHOTO CJIOA B IIEPUOA OTKa4ykH, M, h, = 0,8 H;

t — HopMaTHBHOE BpeMs HKCIUTyaTallul CKBaKHUHBI, JIE€T; B 3aBUCUMOCTU OT
HA3HAUYEHUS CKBAXXUHBI U yCIIOBUN €€ paboThl MPUHUMAIOT B cpefaHeM 8...15 ner,
MaKCHUMAaJIbHO 25 JieT (B pacuerax MOxHO npuHuMath 27 et = 10000 cyT).

Kosdppumuenr ¢unpbrpamun K, w#  kodQpOUIUEHT BOJOOTAAYH i

MPUHUMAIOT B 3aBUCUMOCTH OT XapaKTEPUCTUKU BOJOHOCHBIX TTOPOJI.
Taomuma 21



OpuHeHTHPOBOYHbIE 3HAYEHNS KOY(PPuuueHTOB puiabTpanun K, u
BOJOOTAAYHU u

[Topobr Ky > M/CyT r
[lecku npUIEBaTHIC, CyNIECH 0,1...1 0,1...0,15
[Tecku menkue 1...5 0,15..0,2
[Tecku cpeaHet KPyMHOCTH H 5...30 0,2...0,25
IpaBEIUCTHIC
["aneuno-rpaBenucToIe 100...200 0,25...0,3
OTJI0KEHHUS
H3BecTHSIKH 20...50 0,005...0,1
[lecuanuku 10...20 0,001...0,03

2. Onpenensior 1e0UT B3aUMOICHCTBYIOIIEH CKBaKUHBI
qe3 =a- q 1 (24)
rie a - KOd(DPUIMEHT B3aMMOJCUCTBUS, 3aBHUCSIIMA OT PACCTOSHHUS MEXIY

CKBQKMHAMM, BBIYUCIISIOT €TI0 M0 3KCIIEPUMEHTAIBHBIM JaHHBIM KaK f(Rnp) R, -

paanyc BIHMSHUS, M; JUIA MPAKTHYECKUX PACUETOB €r0 MPUHUMAIOT 1O TabJMIam
22,23.
TaOmuna 22

IIpumepHbIe 3HAYEHHS] PAIMYCOB BJIMSIHUSA R, B Pa3HbIX IOPOAAX JIst
NMPAKTHYECKUX PACYETOB

Mopora I[Tpeobnanaromas Pannyc Bnusanus Rnp,
KPYITHOCTh YaCTHII, MM M
ITecok:
MEJIKUIA 0,1...0,25 50...100
CpeaHui 0,25...0,5 100...300
KPYITHBIH 05...1 300...400
TPaBETUCTHIN 1...2 400...500
['paBun
MEJIKHAI 2...3 400...600
cpenHui 3...5 600...1500
KPYIHBIN 5...10 1500...3000
Tabmuna 23

3HayeHus1 KO3QPPUIHEHTOB B3aMMOACHCTBHA «,, B 3aBUCHUMOCTH OT
INPUHATOr0 PACCTOSAHUA MEKAY CKBAKMHAMH

Paccrosnaue
MEKTY 2R R 0,5R 0,2R 0,02R 0,002R

CKBaXKMHaMH |, M

a, 1 0.97 0.9 0.81 0.64 0.53




3. 3az:a}0Tc;1 pacCTOAIHUAMA MCXKAY CKBAXHHAMHW B 3aBUCHMOCTH OT

XapaKTEPUCTHKN U MOIIIHOCTH BOJOHOCHOTO TIIACTA.
TaOmuma 24

PexoMeHnpyemble pacCTOSIHUSI MEKIAY CKBA)KMHAMHU, M

[Topoasr MoIHOoCTh BOJOHOCHOTO ITacTa
6 10...15 >15
[TpieBaThIil IECOK, CYNIECH 50...60 40...50 30...40
[Tecku cpemHe- U KPYITHO3EPHHUCTHIC 40...50 30...40 20...30
["aneunuku 20...40 15...30 10...20

4. OnpenensroT 4UCI0 pabouuMX CKBAXKWUH W3 YCIOBHS, YTO TpeOyembli
pacxon Q obecneymBaeTCsi TPYIIONW N B3aUMOJCHCTBYIOIINX CKBaXKHUH, TO €CTh
Q=n-q,, OTKyIa

n=2 (25)
A,
rme Q — CyMMapHbIil JeOHT TPYIIBI B3aHMOICHCTBYIOIIMX CKBAXKHH, M/CYT;
NPUHUMAIOT OOBIYHO  paBHBIM  TpeOyeMOMY  MaKCHUMalbHOMY  pacXoiy
noTpeouTeNeit.

Yucno paboynx CKBaKUH N OKPYIIISIOT A0 LEJIOTO Npyyg.

5. VYroumsor (akTHueckmii ae6ut (MY/CyT)  B3aMMOJCHCTBYHOLICH
CKBXMHBI, MCXOJS M3 NPHUHATOTO YHCIa padOYMX CKBOXUH U TpeOyeMoro
pacxona,

qes.dmkm

_Q (26)
npaﬁ

6. OnpenenstoT NOHMKEHUE YPOBHS (M):

B KQXJIOW CKBaXKUHE

Ky -m r
CymmMmapHoe (HauOoJibIee) TOHMKECHHE
0.37 R R R R
mox = .m(ql~lgr—+q2-Igr—+q3-lg—+---+qi ~lgr—}, (28)
[/ 0 2-1 3-1 i-1

IZ€ I, - pagnyc cKkBaXuHsl Nel, M; r, ,, I, , ¥ T.. — pacCTOAHUE OT CKBaKUHBI Nel
J10 MOCJEAYIOINX CKBAXKHUH, M.

Ha ocHoBaHWYM MOJTy4YEHHBIX PE3yJIbTATOB CTPOAT MPOGUIIH MO BOI03a00py
Ipynibl B3aUMOJEHCTBYIONUX CKBaXUH . [Ipumep Takoro mpoduiis npuBeieH Ha
puc. 11.
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Puc. 11. Ilpoghuns no 860003abopy epynnet 83aumooeticmayioumux CK8ANCUH.
No [...5 — Homepa ckseadicun (pazmepwl 6 M)

B pacuerax mpuHUMAlOT AOMYIIEHUE, YTO BO BCEX CKBAXMHAX MOIIHOCTH
BOJIOHOCHOTO IJ1acTa U KOA(pGUIUEHTH! (PUIBTPALIMK PABHBI, @ TO3TOMY U J1€OUTHI
paBHBIL.

7. CpaBHUBAIOT IMOJIyUEHHOE PACUETOM MAaKCHUMAIbHOE MOHMKEHHE Spmax C
JOTTYCKaeMbIM TIOHIDKCHHEM S, Ecmm Spa™> S,on, TO pacyeT MOBTOPSIOT,
YBEIUYHB PACCTOSIHUE MEK/Y CKBaXKHHAMHU.

Jlnst ompeneneHust S,,;, 3aBUCSILET0 OT KOHCTPYKIMU CKBaXHHBI, MECTa
NoJoOXeHus (GuiIbTpa, TIYOMHBI YCTaHOBKM Hacoca, MOLIHOCTH IUlacTa H
BEJIMYMHBI CIIOSI BOJBI, MPEI0KEHO HECKOJIBKO (OPMYIL.

JJ1s1 HAIIOPHBIX TUIACTOB:

S,,,  H=[(0.3..05)m+AH, + AH, |, (29)

rae AH, - mMakcuMalibHas TIyOMHA TOTPY>KEHUS HIKHEW KPOMKHM Hacoca Tojl

don

JUHAMUYECKUI YPOBEHb B CKBAKUHE, M;
AH, - IIOTEpY HAIOPa B CKBAKMHE HA BXOJE Yepe3 PUIIbTP, M;

JUTs1 0€3HATIOPHBIX IJIACTOB:
Spon <(05..0,7)H —AH, — AH,, (30)
OpueHTUPOBOYHO MPUHUMAFOT:
JUTSI HAMTOPHBIX TIJIACTOB S0, <0,75H;
JU1s1 O€3HAMOPHBIX TIACTOB S0, <0,5H.
8. OnpeaensroT MOJ0KEHUE TUHAMUYECKOT'O YPOBHS B CKBOXKUHE
vi,,=Vz,-S,,, (31)

Oun



rae Vz,, - OTMETKAa AMHAMHUYECKOTO YPOBHA, M; Vz, - OTMETKAa CTATUYECKOIO

oun
YPOBHSI, M;
Syp — IPHHATOE 3HAYEHHE MTOHIKEHUs YPOBHs, M. [38]

2.7. CxeMbl KOHCTPYKIUH CKBaKHH

KoHcTpykins Bog03ab00pHOM CKBaKUHBI 3aBUCUT OT criocoba OypeHus u
MOIIHOCTA  HAIUIACTOBAHWM  TMOPOJ,  DKCIUIyaTallMOHHBIM  BOJI03a00PHBIM
TOPU30HTOM, XHMHUYECKOTO COCTaBa BOJbI B HHUX, MOIIHOCTH M COCTaBa
BOJOHOCHBIX MOPOJT BOJJOHOCHOT'O TOPU30HTA, 3aUIUIIIEHHOCTH €T0 OT 3arpsi3HEHU
C JTHEBHOM MOBEPXHOCTH, BOJOOT/AyMW IJJaCTa U KayecTBa BOJbl. B HEKOTOpBIX
CIyJasX Ha KOHCTPYKIIMIO CKBaXUHBI MOXKET BJIHATh M BBIOPAHHBINA THII
BOJONOABEMHOTO O0OpPYAOBaHMS, TaK Kak OT €ro radapuToB 3aBUCUT IUAMETP
AKCIUTyaTallMOHHOW KOJIOHHBI, & CJIEIOBATEIbHO U TUAMETP CKBAKUHBI.

OcHoBHBIC TpeOOBaHMS, TMPEABIBISAEMbIE K KOHCTPYKIIMM CKBa)KHHBI, -
JOJITCOBEYHOCTD U 3AIIUIIEHHOCTh 3KCIIITYyaTallHOHHOTO BOJOHOCHOTO TOPU30HTA OT
MIPOHUKHOBEHUS 3arpsi3HEHHUM C MOBEPXHOCTU 3€MJIM U MPUTOKA BOJBI W3 BBIIIE
JIeKAIIUX BOJOHOCHBIX TOPU30HTOB.

KoHCTpyKIMsS CKBOXMH Ha BOAY OMNPENCISIETCS THAPOT€OJOTHYECKUMHU
YCIOBUSIMH, HEOOXOAMMBIM  JeOMTOM, CHOCOOOM W  Ienblo  OypeHus
(rMaporeoIOrHuecKoe, pa3Bel0uHOE, Pa3BEJOYHO-IKCILTYaTaAllMOHHOE U JIp.).

[Ipu OypeHun CKBaXMH Ha BOJY JJIA pa300LIECHUS IJIACTOB U MPEJOXPAHEH,
CTEHOK OT OOpYIIEHHS HYXHO KpENHUTh CTBOJ oOcagHbiMu TpyOamu. Ilepmas
KOpoTKasi obcaaHasi TpyOa JUMHOW 4-6 M, Ha3blBaeMmasl HaIpaBICHUEM, CIYXKHUT
JUISL TIDEIOXPAHEHHMsS]  YCThi CKBaXXHMHBI OT pa3mbiBa W 00pymieHus. Bropas
KOJIOHHA-KOHJIYKTOp - MpeAHa3HayeHa JJis MEePEeKpPhITUSl CIa0blX, HEYCTOMYMBBIX
BEPXHUX MOPOJ ISl U3OJISIIIUU OT BO3MOKHBIX MEPETOKOB BEPXHUX HEMPUTOTHBIX
BOJI.

[Ipu 3HAUWTENHHOW THYOMHE CKBAKHUHBI W JOCTATOYHO  CIIOKHOM
rE0JIOTHYECKOM pa3pe3e, BKIIOYAKONIEM HEYCTOMYMBBIE IOPOJbI, HCIOIb3YIOT
TEXHUYECKUE KOJIOHHBI.

[Tocnenusisi KoOHHA (PKCILTyaTallMOHHAS) CIYKHT JIJIsi TTOJAbEMa BOJBI HA
MOBEPXHOCT.

B 3aBHCHMOCTM OT TMAPOTE€OJIOTMYECKHUX YCIOBUM IPH HEOOXOAUMOCTH
OMyCKaloT (UIBTPOBBbIE KOJOHHBI («BMOTa» WJIM Ha JKCIUTyaTal[AOHHOU
KOJIOHHE).

CxeMbl KOHCTPYKIIMH CKBa)XHH, PEKOMEHJyeMble NpU OypeHUH Ha BOAY
yIapHO-KaHATHBIM U POTOPHBIM ClIOCOOaMU, MPUBEACHBI HA pUcyHKax 12 u 13.

[Ipu ynapHo-KaHATHOM cIOCO0€ CKBaKMHA KPEMUTCS OAHOU KOJIOHHOM TpyO
(puc. 12a); Takyr0 KOHCTPYKLHIO CIEAyeT NPUMEHSATh B Cllydyae 3ajieraHusi C
MOBEPXHOCTH YCTOMYMBBIX (CKAJbHBIX) MOPO MPU OTCYTCTBUH BEPXOBOJIKHU.

[Ipu coopyXeHNM CKBaXXWUH B AJUTFOBHUAJBHBIX OTJOXKECHUSIX, COICPIKAIINX
TPYHTOBBIE BOJbI, CKBRXUHY KPEIAT ABYMS KOJIOHHAMU TPYO: KOHAYKTOPOM H
AKCIUTYyaTallMOHHO-()UIBTPOBOM KOJIOHHOM, BBIBEJACHHOW 10 TTOBEPXHOCTH 3€MIIA
(puc. 1206). KoHCTpyKIMIO CKBa)XWHBI, MMOKa3aHHYI0 Ha pUCYHKe 12B, ciemyer



OPUMEHATh TMpPU HEOOXOIWMOCTH TMEPEKPHITUS KOHIYKTOPOM TEPBOTO  OT
IIOBEPXHOCTU HEAKCILIYaTUPYEMOTO BOJOHOCHOTO TOPU30HTA.

KoHcTpykusl CKBaXKMHBI, IIPUBEIACHHAsA HAa PUCYHKE 12r, ommM4yaercs OT
npenpinymeid (puc. 12B) HanuuMeM TEXHMYECKON KOJIOHHBI, IEpEKphIBarOIIECH
BTOPOI OT MOBEPXHOCTH (HE MpeIHA3HAYEHHBIN JJI SKCILTyaTalluy) BOJOHOCHBIN
ropu3oHT. llpu 3HAUMTENBHBIX INIyOMHAaX CKBa)XWH, YYMTHIBAas CpPaBHUTEIBHO
HEOOJIbIINE BBIXOABl KOJIOHH OOCAaIHBIX TpyO, MOXHO IPHUMEHSATH HECKOJIBKO
TEXHUYECKUX KOJIOHH.

KOHCTpYKIIMIO CKBa)XMHBI, MMOKa3aHHYI0 Ha PUCYHKE 1271, MCHOJB3YIOT B
Clly4ae YCTaHOBKHM (DUIIbTpa B 30HE BOJOHOCHOTO TOPHU30HTA, MPEICTaBICHHOIO
HEYCTOMYUBBIMHU ITIOPOJIAMH.

[Tpu HEOOXOAMMOCTH yCTPOWCTBA (PUIBTPA C TPABUITHON OOCHITIKOI clieayeT
IPUMEHATh KOHCTPYKLMIO CKBaKUHBI, TIOKa3aHHYIO Ha pUcyHKe 12e.

IIpu poTopHOM cnoco0e CKBaXHHY KpemsT ABYMs KOJIOHHAMHM TpyO -
KOHAYKTOPOM M JKCIUTyaTallMOHHOM KOJIOHHOM (puc. 13a). Jlng ycTaHOBKM B
CKBAJKMHY BOJIOTIOABEMHOI0 YCTPOMCTBA, 110 CBOMM rabapuTaMm IpEBBIIIAIONIETO
BHYTPEHHUH JHMaMeTp OSKCIUIyaTallHOHHOM KOJIOHHBI, CJEAyeT IPUMEHAThH
KOHCTPYKLMIO CKB@)XHMHBI, MOKAa3aHHYIO Ha pHUCyHKe 130, oTiauyarouryrocsi ot
Opeablayled  KOHCTPYKUMHM — TE€M,  YTO  JKCIUIyaTallMOHHAas  KOJIOHHA
YCTaHABJIMBAETCS «BIOTA» HAa CAJIbHUKE € O0AIIMaYHON [IEMEHTALUEH.

JIns Hane)XHOW M30JLMM BEPXHEW YacTH CKBAKMHBI W YMEHBIICHUS
JaMeTpa SKCIUTyaTallHOHHOM KOJIOHHBI B IIENSX 3KOHOMHHM OO0CaIHBIX TpyO U
COKpAIllEHWsI BPEMEHM HA MPOXOAKY CKBAKHMHBI  CIEAYEeT IPUMEHATH
KOHCTPYKLMIO, MOKAa3aHHYI0 Ha pUcyHKe 13B. KoHCTpyKIHs ¢ 1ByMsI KOJIOHHAMU U
(GuIbTPOM, YCTAHOBIEHHBIM B 30HE BOJOHOCHOTO TOPU30HTA, MpPUBEICHA Ha
pucynke 13r. OkcriyaTallmOHHAasT KOJIOHHA BbIIIE OaliMaka TEXHUYECKOU
KOJIOHHBI UMeeT My(PpTy c J1eBOil pe3b00il, YTO MO3BOJIIET OTBEPTHIBATH BEPXHIOIO
4acTh KOJIOHHBI IPU HEOOXOJMMOCTH YCTaHOBKM Hacoca OOJbIIEro JUaMeTpa.
Cxema CKBaXHMHBI C OJHOKOJIOHHOW KOHCTPYKLHEH M (PUIBTPOM Ha CaJbHUKE,
YCTAaHOBJICHHBIM «BIIOTai», IIOKa3aHa Ha pUCYHKE 134. YuuThIBas IpOCTOTY
UCIIOJIHEHHUSI W 3KOHOMHYHOCTb, 3Ty KOHCTPYKIUIO CJIEIYyEeT IPUMEHATH II0
BO3MOXXHOCTHM 4Yallle TaM, IJ€ 3TO JOIIyCKAIT TUAPOreOJIOTMYECKUE YCIOBUS.
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Puc. 12. Cxemvl KOHCMpYKYUl CK8AMNCUH NPU YOAPHO-KAHAMHOM OYDEeHUU:

1-3aTpyOHOCIIEMEHTHPOBAHUE; 2-IKCILTyaTallMOHHAS KOJIOHHA; 3-KOHAYKTOP;4-MEXTpyOOe IIeMEHTUPOBaHUE; S-QuiabTp; 6

;7

-OTCTOMHUK

TEXHHYECKasl KOJIOHHA; §-CANbHUK; 9-rpaBuiiHast 0OCHIMKA.
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Puc. 13. Cxembt KoHcmpyKyuti CK8ANCUH NPU POMOPHOM OYPEHULL:
1-xonaykTop; 2-3aTpyOHOE LIEMEHTHPOBAHUE; 3- SKCILTyaTallMOHHAsI KOJIOHHA; 4- CAJIbHUK; S-To0aniMaqyHoe [IeMEHTUPOBaHHE;0-TIPEXOIHUK;

7-my®ra c 1eBoit pe3p0oii; 8-TexHuueckas KoJoHHa, 9-¢punbTpoBas KojoHHa (GuibTp); 10-MaHxkeTa A1 IEeMEHTHPOBAHMUS.
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Puc. 14. Ilpumepnas koncmpyKyusi CK8AMCUHbL OOILULO2O OUaAMempa ¢
UCKYCCMBEHHbIM 2PABUNIHBIM DUILIMPOM:

1-uncThIi rpaBuil; 2-CYTJIMHOK JIETKU; 3-CYTJIMHOK TSDKENBIN; 4-11€COK TOHKO3EPHUCTBIN
TJIMHUCTBINA C PEIKUM BKJIIOUCHHEM T'PaBUA; S-TaJI€YHUK MEJIKHUI C IECKOM U TpaBueM; O-TJIMHA;
7-OTCTOMHUK.

KoHcTpyKlMs CKBakKMHBI, MMOKa3aHHasg Ha pucyHKe 13 e, oTimuyaercs OT
Opeaplaylied HamuuueM (UIbTpa, YCTAHOBJIEHHOTO HEMOCPEACTBEHHO Ha
OKCIUTYaTaI[MOHHON KOJIOHHE W CIICMaIbHOM MaHXeTe I [EMEHTHUPOBAHUS HaJl
30HOW BOJOHOCHOTO TOPHU30HTA. DTy KOHCTPYKIMIO TMPUMEHSIOT peXe H3-3a
CJIOKHOCTH MaH)XETHOTO IIEMEHTHPOBAHHS, a TakKKe HEBO3MOXXHOCTH 3aMEHBI
¢bunbpTpa B Cilydae ero BoIxoa u3 ctpos.[23]

Jis  ckBaXMH ~ OONIBIIIOTO  JWaMeTpa  I[eJIeco00pasHO  TMPUMEHATH
KOHCTPYKIIUU C HCKYCCTBEHHBIM IPaBUUHBIM GUIBTpOM (puc.14).

CnenyeTr OTMETUTh, YTO MPU POTOPHOM OYypEHUU KOHAYKTOP MOKHO
omyckath Ha riayouny 100-200 M, a npu yaapHom Oypenuu — Ha 50 M.



2.8. Bb10op HACcCOCHOrO arperara

2.8.1. B OonpmMHCTBE CIydaeB apTe3MAHCKHE HECAMOM3IMBAIOIINECS
CKB@KHHBI OOOPYIYIOT TOTPYKEHHBIM 3JIEKTPOHACOCOM, OIYCKaeMBbIM II0J
AMHAMUYECKUH YPOBEHB BOJIBL.

Jl71st BBIOOpa MapKy Hacoca ONpezessieTcst ero Noaava | MOJTHBIN HaTop.

2.8.2. Tlomaua cKBa)XMHHOTO HAacOca ONpeaesseTcs no Gpopmye:

Q =2, vu, (32)
tn,
rie Q-CyTOuHas BOJONOTPEOHOCTh 0OBEKTA BOSOCHAGKEHHS, M°/CYT;
t -4nCII0 YacoB pabOTHI CKBAXKUHBI B TEUEHUE CYTOK;
n,-4MCII0 PabOYMX CKBAKHH.

2.8.3. Jlnsa onpenesieHrs NOJHOTO HAropa Hacoca COCTABIISIETCS pacdeTHAs
cXeMa BOJIonoAbeMHUKa (puc. 15).

2.8.4. IlonHbIi HAIOP HAacoca ompenesseTcs Mo GopMyiie:

H,=B-BH+h,, M, (33)

rie B - OTMeTKa, Ha KOTOPYIO HEOOXOJAMMO TMOJaTh BOJY U3 CKBaKHHbI
(mpUHUMAETCS U3 UCXOHBIX IaHHBIX );

BH -oTMeTKa Bepxa Hacoca, KOTOpBIM pacroyiaraercs Ha TiyOuHe He MeHee
2 METpOB OJi TUHAMUYECKUM YPOBHEM BO/IbI;

h,-TIOTEepH Hammopa B BOJOMOIBEMHOM TpyOe, M. Bennunna h, onpenensercs

HAa OCHOBE THJpaBIMYecKoro pacuera. Jig mpubIMKEHHOTO pacuera
PEKOMEHIyeTCsl IPUHUMATh: h,=2-4 M.

Puc. 15. Pacuemnas cxema 6odonpuemHuxa



2.8.5. Ilo 3HaueHusmM H, u Q, W3 TaOMUIBI 25 TPUHUMAETCA MapkKa
HOTPYKHOTO EHTPOOEKHOTO Hacoca.



TexHn4YecKHe XapaKTePUCTHKH MOTPY/KHOT0 EHTPOOEKHOI0 HAcoca

Ta0muma 25

Hacoc aﬂeKTpOI[BI/IFaTCJ'II)
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1 2 3 4 5 6 7 8 9 10 11 12
Dl1B4-1, 6-30 1,6 30 8 59 1 | II5/1BO0, 4-93 0,4 2820 220 3,2 25
D11B4-1, 6-50 1,6 50 14 6,8 1 | I[I51BO0, 7-93 0,7 2820 220 5,3 28
D11B4-1, 6-65 1,6 65 18 7,4 1 1I15/1B1-93 1,0 2840 380 2,8 29
Ol1B4-1, 6-85 1,6 85 21 8,1 1 | Toxe 1,0 2840 380 2,8 30
Dl1B4-1, 6-130 1,6 130 31 22 1 II19/IB1, 6-93 1,6 2840 380 4,2 42
D11B4-4-30 4,0 30 7 7 1 | II5/1BO0, 7-93 0,7 2840 220 5,3 25
1211B4-4-45 4.0 45 10 7 1 1115/1B1-93 1,0 2840 380 2,8 29
1311B4-4-70 4,0 70 15 8,5 1 | 1IIDBI, 6-93 1,6 2840 380 4,2 33
ALIB5-4-125 4,0 125 22 15 1 |IIDAB2, 8-114 2,8 2850 380 7.8 75
DIIB5-6, 3-80 6,3 80 14 15 1 |Toxe 2,8 2850 380 7,8 75
D1IBB-4-90 4.0 90 10 30 1 | IIB/B2, 8-140 2,8 2850 380 7,0 85
D11B6-4-130 4,0 130 15 42 1 | 1IB5/JB2, 8-140 2,8 2850 380 7,0 97
AIB6-4-190 4,0 190 22 52 1 | 1IID[0B4, 5-140 45 2850 380 | 10,7 | 112
2011B6-6, 3-85 6,3 85 10 30 1 | TIB/JB2, 8-140 2,8 2850 380 7,0 85
121[B6-6, 3-125 6,3 125 15 42 1 | IIID/IB4, 5-140 45 2850 380 | 10,7 | 102
3D11B6-6, 3-60 6,3 60 8 24 1 | 1I5/B2-140 2,0 2850 380 5,2 75
3D11B6-6, 3-85 6,3 85 12 29 1 | 1ID/JB2, 8-140 2,8 2850 380 7,0 85
3D11B6-6, 3-125 6,3 125 18 36 1 | 4I1D/1B4, 5-140 4,5 2850 380 10,7 97
1311B6-10-50 10 50 6 25 1 1TI5/1B2, 8-140 2,8 2850 380 7,0 73
D11B6-10-80 10 80 9 29 1 1115/1B4, 5-140 4.5 2850 380 10,7 95
1211B6-10-80 10 80 9 25 1 | I19/1B4, 5-140 4,5 2850 380 10,7 82
OI11B6-10-110 10 110 12 34 1 | IIB/B5, 5-140 55 2850 380 12,7 98




1211B6-10-140
121[B6-10-185
DIIB6-10-235
3311B6-16-50
3D1[B6-16-75
3DI[B8-16-140
121[B8-25-100
DIIBS-25-150
AIB8-25-195
121IB8-25-300
SIB8-40-65
SIB8-40-165
SIB10-63-40T
1211B10-63-65
SIB10-63-110
121[B10-63-110
121[B1—63-150
121[B1—63-180
AIB1—63-270
BIB10-120-40T
121[B10-120-60
SIB10-160-35T
AIIB10-160-65
DIIB12-160-65
SIIB12-160-100
AI[B12-160-140
AIB12-210-25
BIB12-210-55
2311B12-210-85
DIIB12-210-145
DIB12-255-30T

10
10
10
16
16
16
25
25
25
25
40
40
63
63
63
63
63
63
63
120
120
160
160
160
160
160
210
210
210
210
255

140
185
235
50
75
140
100
150
195
300
65
165
40
65
110
110
150
180
270
40
60
35
65
65
100
140
25
55
85
145
30
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44
54
66
28
34
65
38
63
69
268
95
172
84
86
148
100
130
136
345
77
116
100
138
110
170
192
60
105
181
288
68
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3115/1B8-140
To xe
I15/1B11-140
I15/1B4,5-140
I15/1B5,5-140
I15/1B11-180
4I15/1B11-180
1I15]1B16-180
3115/1B22-180
I15/1B32-18
I151B11-180
I15/1B32-180
II3/1B11-180I"
I1571B22-219
11571B32-230
I15/1B32-219
I15/1B45-219
I1571B45-219
I15/1B65-230
I[15]1B22-219T"
I1571B32-219
115/1B22-219T°
I1571B45-230
AJII1-273-45/2
15 1B65-270
1T15/1B90-270
I1571B22-230
1115]1B45-270
I15/1B65-230
SIID/1B125-270
2115]1B32-219

8,0
8,0
11,0
4,5
5,9
11
11
16
22
32
11
32
11
22
32
32
45
45
65
22
32
22
45
45
65
90
22
45
65
125
32

2850
2850
2850
2850
2850
2850
2850
2850
2900
2900
2850
2900
2850
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900
2920
2920
2920
2900
2920
2920
2920
2900

380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
660
380
380
380
660
380

18,3
18,3
24,8
10,7
12,7
24,2
24,2
35,6
48,5
69,7
24,2
69,7
24,2
47,2
66,7
66
92
92
132
47,2
66,7
47,2
92
93,3
130
180
47,2
93,3
132
260
66,7

116
121
130
84
99
170
145
202
246
390
207
360
220
271
348
310
400
406
727
256
328
290
408
400
470
605
250
395
563
800
291




SOLIB12-375-30 375 30 1 70 6 | 2[I5/1B45-230 45 2920 380 92 360

1211B14-120-540K 120 540 16 893 1 | IHIDB250-320M 250 2920 380 66 1993
O11B14-210-300K 210 300 6 700 2 | 1II5AB250-320K 250 2920 380 66 1800
OIIB16-375-175K 375 175 3 585 6 | Toxe 250 2920 380 66 1680
O11B16-3000-1000 125 | 1000 16 1300 | 16 | IIDAB500-375 126 2970 380 126 | 14500




[To Mapke Hacoca MOIOUPAIOTCS €T0 OCHOBHBIC XapakTepucTuku. Hanmpumep,
Hacoc Mapku JI[B6-70-100: D — snexkrpuueckuid, 1] — nentpobexusiii, B — mis
BOAbI; 6 — HAapyXHBIA JAMAMETP HAcOca, YBEJIMYEHHbIH B 25 pa3 B M; T.e.
J,=6-25=150 mm; 70 — mogaua M3/11ac; 110 — Hamop B MeTpax.

2.9. BbI0O0Op KOHCTPYKIINHM BOAOTIPUEMHOI YaCTH CKBasKHHBI [12]

2.9.1. BogonpuemHasi 4acTb CKBaXHHBI MOXET ObITh OecpuiabTpOBON WM
0o0opynoBaHa GUIBTPOM ONPEIEICHHON KOHCTPYKIUH.

2.9.2. BpIOOp KOHCTPYKLMHM BOJONPUEMHONM 4YacTH OCYLIECTBIIETCS B
3aBUCHUMOCTH OT XapaKTEPUCTUK MOPOJ BOJOHOCHBIX IUIACTOB M KPOBIU Hal 3TUM
mwiactoM. PexkomeHpauuy 1o BbIOOPY KOHCTPYKLMM BOJONPUEMHOM 4YacTH
NIpUBEJICHBI B TabuIIe 26.

TabOmnura 26
PexoMenaanuu no BbI0OOPY KOHCTPYKIMH BOJAONPUEMHON YacTH
CKBaKMHBI
XapaKkTepUCTUKA BOJOHOCHBIX | XapaKTEpUCTHUKA THI CKBARHHEHOrO GHIBTPA
TIJJACTOB KpPOBJIU
[Tecku menkozepuuctsie ¢ 50% | Jlrobas ['paBuiinblil GUIbLTP
muamerpom vactuil 0,1-0,25 mm
[lecku cpenanesepuuctoie ¢ 50% | Jlrobas Cetyatblii GUIBTP C CETKOM
aramerpom gactur 0,25-0,50 TaJlyHHOTO TIJICTEHUS
MM
[Iecku KpyITHO3EPHUCTHIE C Hernmunucras Certuatbiii GUIBTP C CETKOMN

50% nuametrpom yactun 0,50-
2,0 MM

['paBenucTsrii mecok ¢ 50%
JAUAMETPOM YacTHuI] 2-5 MM

KBaAPATHOTO IJICTCHUA

I'miua mmoTHas
MOIITHOCTBIO
6omaee 10 m
Hernunucuras

becdunbrpoBas ckBaxxnHa

TpyOuaThiii PuIbTp ¢ KpyIIIOH
nepdoparnueit

I'nnHa nimotHas
MOII[HOCTH 00Jiee
10 m

becdunbrpoBas ckBaxxuHa

CkajnbHbI€ U MOTYCKAJIbHbBIC
noposl ¢ 50% nuamerpom
yacturl 0osee 5 MM

JIrvo0as

TpyOuatsrii puabTp ¢ Kpyrioin
nepdpopanueit

2.10. ITpoexkTpoBaHUe BOAONIPUEMHOI YacTH Oecduii bTPOB Ol

CKBaKMHBI [27,12]

2.10.1. B TBepabIX YCTOWYUBBIX BOJOHOCHBIX IMOpOAaxX (CKaJbHBIX) 3a00p
BOJIBI MOXET OCYIIECTBIATHCS 0€3 MpUMEHeHUs (QUIbTPOB. B HEKOTOPHIX ciaydasx
O6ecuIbTPOBBIE CKBAXXUHBI OypsT U U1 3a00pa BOJBI U3 TMECUYAHBIX BOJAOHOCHBIX
nopona. Heobxonumoe ycnoBue ansi OypeHUs TaKMX CKBOXUH — YCTOWYMBOCTD



KpOBJIM HaJ BOJOHOCHBIM CIIOEM W HAJIMYMEM Hamopa BoAbl B HeM. B »Tux
YCIIOBUSIX CKBaXXUHY OYpsT O BOJOHOCHOIO TOPU30HTA M M3BIEKAIOT U3 HETro
MEeCOK B KOJIMYECTBE, JIOCTATOYHOM [UJISi CO3/IaHMs TMOJIOCTH (BOPOHKH), 00BEM
KOTOpoi oOecrieuuBaeT TpeOyeMoe TMOCTYIUIGHHE BOAbl B CKBaXHUHY 0e€3

neckoBaHus. Cxembl yCTporcTBa 0ecUIbTPOBOM CKBAXKUHBI MMOKA3aHbI HA PUCYHKE
16.
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Puc. 16. Koncmpykyuu b6ecghunbmpogvix cKeaxicum:

a — CKBa)KMHA C BOJOTIPUEMHON KaBepHOIl B BII€ BOPOHKU, 00CaHbIE TPYObI TOBEIECHbI
710 BOJOHOCHOTO TOPU30HTA; O — TO ke, 00caaHbIe TPYOBbl JOBEAEHBI 10 KPOBIIH, TPOYHBIE
MTOPOJIBI KPOBIIA HE TPEOYIOT KPEIUICHUS UX TPyOaMu; B — TO )K€, HaJl KABEPHOU CBOJ OOPYIICHUS;
r — o0caHbIe TPYOBI TOBEACHHI 10 BOJIOHOCHOTO TOPU30HTA, HAJl KaBEPHOU CBOJ OOpYIIIEHUS; 1 —
CKBa)KMHA C YJUIMHEHHOW BOJONPUEMHON KaBEPHOH B MEPECIanBaAIOIIEMCS BOJOHOCHOM
TOPU30HTE, BOPOHKH 00pa30BaHbI B KAXKIOM PBIXJIOM CIIOC.

HeoOxoaumMbIM yCI0BHEM COOPYKEHHSI OECPUIBTPOBBIX CKBAKUH SBIIACTCS
HaJM4yue YCTOMYMBOM KPOBJIM HAJ BOJOHOCHBIM I'OPU30HTOM, a B CIydae KpPOBIIH,
CJI0’KEHHOM TTIMHAMM, HAIMYKE MOIIEPKUBAIOLIETO €€ HANOpa MOA3EMHBIX BOJI.

K ocHoBHBIM mpeumymiecTBaM OeCPUIBTPOBBIX CKBAaXHH OTHOCSTCS
clenymoue:

JOJTOBEYHOCTh U HAJIEKHOCTh PaOOTHI;

BBICOKME M YCTOHYMBBIE (BO BPEMEHM) J€OUTHI; OHU 3HAUYUTEIBHO
IPEBBILIAIOT 1EOUTHI CKBaXXUH C (PUIBTpaMU;

BO3MOKHOCTb OTOOpa BOJbI M3 IbUIEBATHIX, INIMHUCTBIX U TOHKO3EPHUCTHIX
IIECKOB C HU3KOM NPOHULIAEMOCTBIO;

COKpAIlEHUE ITyOUHbI CKBAYKUHBL

MaJiblil pacxoj Tpyo;



HU3KHE CTPOUTEIIbHBIC U SKCIUTYaTallMOHHBIE PACXO/bI;
pE3KOe YMEHBIIIEHUE TPYJOEMKOCTH U 3aTPaT MPU PEMOHTE.
PacueTrHas cxema BOJIONIPUEMHOM BOPOHKU ITPUBOAUTCS HA pUCyHKe 17.
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Puc. 17. Cxema 600onpuemHot 60poHKu.
O603HaYEeHUS K CXEME :
S — riryOuHa MMOHMYKEHUS YPOBHSI BOJIBL;
h — rmyOuHa BoONpUEMHON BOPOHKH;
R; — panuyc BogonprueMHON BOPOHKY;
() — YroJl €CTECTBEHHOT'0 OTKOCA BOJIOHOCHOTO MECKa;
he; — BBICOTa CBOZIa OOPYIIICHUS;
0. — YTOJl BHyTPEHHETO TPEHUS TPYHTa KPOBIIH.
2.10.2. Onpenensiercst TpedyeMblIil paanyC BOJOTPUEMHON BOPOHKH:

q
= | Ma
7 -Vyyl+1g%4

r/ie (| — 1e6UT GecHIBTPOBOI CKBAKUHBI, M /CYT;

Vy — gomycTuMas CKOpPOCTh (UIIBTPAllMU Ha TPaHMIIE BBIXOAA TPYHTOBOTO
MIOTOKa B BOPOHKY, M/CYTKHU;

( — YroJ €CTeCTBEHHOT0 OTKOCa MecKa Mo/ BOJOH.

Bemuuuna Vj onpenensercs mo hopmysie:

V= Kd)'ﬂl'nz'(l_p)aM/CyTa (35)

rae Ky — ko unuent ¢punbrpanuy BOJOHOCHOTO TPyHTa, M/CYT;

n, - Kooddunuent 3amaca (r=0,7-0,8);

7, - KO3()PUIMEHT yMEHBbIIEHHs JOMYyCKAaeMbIX YKIOHOB. OH 3aBHCHUT OT
yTJla eCTeCTBEHHOro oTkoca. Jmsa ¢=25° r,=0,84;

p — HOPUCTOCTh BOJIOHOCHOTO MECKA, B 10JsAX (puHATh p=0,38).

2.10.3. Omnpenensercs BbICOTa BOJOIPUEMHON BOPOHKHU:

R (34)



h=R-t-g-¢,M (36)
2.10.4. OnpenensieTcst BBICOTa CBOJIa 00pyIieHus 1mo Gopmyiie:
A (37)
tga
IZi€ 0. — YTOJl BHYTPEHHETO TPEHUS MITMHUCTOrO TPYHTA KPOBJIH;
tga=0,78.
2.10.5. Omnpenensiercss OONMYCTUMBIM PaguyCc BOJONPUEMHOW BOPOHKHU U3
yCIJIOBUSI HEOOPYIIEHUSI KPOBJIU:
y(U,, - S) tga (38)
L-R,)-7,+7-P,’
rae U, — cTaTudeckuid Harop BOJIbI B CKBAXKUHE, M;
S — ri1yOuHa MOHM)KEHMS YPOBHS BOJbI B CKBaXKUHE, M;
P, — mopucrocts nopozas! kposnu (B nossx). [Ipuaumaem P,=0,2;
Vp — YACIBHAS ILIOTHOCTB OPOBI KPOBIH, T/M®, Yy =2,73 — 2,92;
Y — YI€JbHbINA BeC TOposl (Y=1 T /M3).
2.10.6. CpaBuuBaercs R, ¢ R:
Ecmu Ry, <R, To pacuer 3axkoHUYeH: CKBa)XMHA YJOBJIETBOPSIET TPEOOBAHUAM
YCTOMYMBOCTH KPOBJIU.
Ecmn Ry, >R, To nmpuHMMaeTcss OKOHYATENbHBIA pamnyc R,,; W Uisl HEro
OKOHYATEJIbHO HaX0uTCs .

oon —

2.11. KoHcTpyKnuu GWILTPOB BOA03a00PHBIX CKBAKUH.[21]

OunbTpsl BOJ03a00PHBIX CKBaXMH JOJDKHBI OOECreunMBaTh CBOOOJIHBIM
JOCTYyl BOABI B CKBAXKUHY, HAJIEXKHO 3alUILATh €€ OT IIECKOBaHUS IIpH
MUHUMAJbHBIX THAPABIMYECKUX TMOTEPSIX, OOECHeurnBaTh YCTOHYMBYIO paboTy
CKBOXMHBI B TEYEHHE JIUTEIBHOIO BpPEMEHH, a B CJIydae KoJbMaTaxa
BOJOMPHUEMHON  TOBEPXHOCTU  JIOMYCKATh BO3MOXKHOCTb ~ IPOBEJICHUS
BOCCTAHOBUTENBHBIX MEPONPUATUN C HCIOIB30BAaHUEM pA3IUYHBIX PEareéHTOB-
pacTBOpHUTENEH WM COBMECTHOIO HMMITYJIbCHOTO M PEAareHTHOIO BOCCTAHOBJICHHS
POU3BOAUTENEHOCTH CKBaKUH

OUIbTp — OCHOBHOM 3JIEMEHT CKBaXXUHBI, IOATOMY OT €ro KaueCTBa 3aBUCST
NeOUT U JO0JATOBEYHOCTh CKBAKMHBL. KOHCTpyKLMIO QUIbTpa BBIOMPAIOT C yU4ETOM
I'PaHyJIOMETPUYECKOTO COCTAaBA MOPOJ BOJOHOCHOTO FTOPU30HTA.

OuabTp COCTOUT U3 BOAONPUEMHOM (paboueii) yacTu, HaA(PUILTPOBBIX TPYO
U OTCTOMHUKOB. JlimHa HagQuIbTPOBBIX TPYO 3aBUCUT OT KOHCTPYKLMH
ckBakuHBL. Koraa GuibTp HaXOAUTCs HA KOJIOHHE, TO PACIIONO0KEHHBIE BBIIIE HETO
HaA(QUIBTPOBBIE TPYOBI SIBISIFOTCSI OAHOBPEMEHHO U SKCIUTyaTallMOHHOM KOJIOHHOM.

Mexny SKCIUTyaTallMOHHOM KOJOHHOM M HaaduiabTpOBOWM TpyOO# MOIKEeH
OBITh YCTAHOBJIEH CAJIbHUK.

KoncTtpykuun ¢GpuiabTpoB HOKHBI OTBEYATD CIIEIYIOIMIMM TPEOOBAHUSM:

1) oOnamath HEOOXOAMMON MEXaHWYECKOH MPOYHOCTHIO U  JIOCTATOYHOU
YCTOMYHMBOCTBIO MPOTUB KOPPO3UHU U 3PO3UOHHOTO BO3ACHCTBUS BOBL;



2) nuaMeTpel  (PUIBTPOBBIX KApKACOB JIOJDKHBI  OBITH  PACCUMTAHBI HA
MaKCUMaJIbHBIN MPOITYCK BOJIbI CO CKOPOCTHIO, HE MpeBblatoiei 1,5-2 m/c;

3) BOJONPOHHUIIAEMOCTh  (WIBTPOB JIOJDKHA OBITh  3HAYUTEIBHO  BBIIIC
BOJIOTIPOHUIIAEMOCTH BOJOHOCHBIX TMOPOJ, B KOTOPBIX OHU YCTaHABIIMBAIOTCS, U
JUISL  JTAHHBIX THUJIPOTEOJIOTHYECKUX YCIOBUM JOJKHA MpEeSyCcMaTpUBaThCs
MaKCUMaJIbHOW C YYETOM BO3MOXKHOTO XHMMHYECKOTO U OMOJOTUYECKOIrO
KOJIbMaTaxka MpU dKCILTyaTallii BO103a00pOB.

4) GuIbTpel JOJDKHBI OBITH JIOCTYIHBI JUISl TPOBEICHHUS MEPONPHUATHI 110
BOCCTAHOBJICHHUIO MPOU3BOAUTEILHOCTH CKBAYKUH.

@uiapTpel  COCTOSAT W3 Kapkaca MW BOJOIPUEMHOW  ITOBEPXHOCTH.
BrimyckatoTcst cieAyroue TUIbl KapKacoB: CTEPKHEBBIC; TPyOUaThie C KPYIJIBIMH
WIA WIETEBBIMH OTBEPCTUSIMHU; KapKachl M3 IITAMIOBAHHOIO JIMCTA; CIHPAJIbHO-
MPOBOJIOYHbIE. Kapkachl SBISIIOTCS OCHOBOW ISl BOJONPUEMHOM TMOBEPXHOCTH,
KOTOpasi yCTpauBaeTcs H3: IMPOBOJIOYHOW OOMOTKHM, IITAMIOBAHHOTO JIUCTA,
METaJUIMYECKUX U HEMETAJUIMYECKUX CETOK.

B rpaBuifHO-TaJICHHUKOBBIX OTJIOXKEHMSIX, a TAaKXKE B HEYCTONYMBBIX
MOJIYCKAJIbHBIX U CKAJIbHBIX MOPOJIax YKa3aHHbIE THUIBl KAapKacoB MOTYT
HCIOJIb30BAThCS 0€3 JOMOIHUTENBHOW BOJONPUEMHON TOBEPXHOCTH.

Haubonee pacnpoctpaHeHHBIM U 3(PGEKTUBHBIM TUMIOM (PUIBTPOB C TOUYKH
3peHust oOecrneueHus JUIMTENIbHOM M YCTOWYMBOM OJKCIUTyaTalldd CKBaKUH
ABIIAIOTCS TpaBUiHbIE (DUIBTPHI, KOTOPHIE, B CBOIO OYEpe/ab, MOAPA3ACIAIOTCA Ha
3aChIMHbIE, KOKYXOBbIe, O04yHbIe. KoKyXxoBble U OJ04YHbIE (QUIBTPHI COOMPAIOTCS
Ha MOBEPXHOCTH U B TOTOBOM BH/JI€ YCTAHABIMBAIOTCS B CKBAKUHAX.

['paBuitHbie PUIBTPHI MOTYT UMETHh B KaU€CTBE MOJACPKUBAIOIICH OCHOBHI
HEMOCPEACTBEHHO (DUIBTpPhI-KapKachl (CTEp>KHEBble, TpyOuaTble W JAp.) WIH
pa3IryYHbIe BOAOIPHUEMHbBIE TTIOBEPXHOCTH - TPOBOJIOYHBIE OOMOTKH, CETKU U T. 1.

OCHOBHBIE KOHCTPYKTHBHBIE CXeMbl (UIBTPOB MPEICTABICHB Ha PUCYHKE

18.
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Puc. 18. Ocnosnvie cxemovl koncmpykyuii ounompos 60003a60pHbIX

CK6AIHCUH

a — Ha OCHOBE CTEP)KHEBBIX KapKacoB; O — Ha OCHOBE TPyO4aTHIX KapKacoB CO IIEIEBON
nepgoparyeii; B — Ha OCHOBE TPyOUaThIX KapKacoB C KPYIJIoi nepdopanueii; r — rpaBuiiHbIe
GbunbTpsel; 1 — CTEp)KHEBOW KapKac Ha OMOPHBIX KOJIbIAX; 2 — TpyOUaThIi KapKac ¢ Kpyrioin
nepdoparueii; 3 — meneBoit TpyouaTslil kKapkac; 4 — MpoOBOJIOYHAs 0OMOTKA U3 HEprKaBeIoIIeh
CTaju; 5 — OMmopHasi MPOBOJIOYHAS CIUPAJIb; 6 — JIUCT, IITAMIIOBAaHHBIN W3 HEP>KABEIOWIEH cTanu; 7
— ONOpPHBIE MPOBOJIOYHBIE CTEP>KHU TI0J] IPOBOJIOUHYIO OOMOTKY M JIUCT; 8 — CeTKa U3



HEprKaBEIOIEH CTalM WK JaTyHH; 9 — ceTKa MOoAKIaiHasl, CUHTeThuYecKast; 10 — prixias
o0chImika; 11 — rpaBuiiHas 0OCHITIKa B KOXKYXe; 12 — rpaBUMHBIN OJIOK.

2.12. PacyeTt (pMJIBTPOB BOA03200PHBIX CKBAKHH.
2.12.1. OO011He MoI0KEHNUSA

JlnuHa ¢uibTpa ompenensiercs B 3aBUCUMOCTH OT MPOU3BOAUTENIBHOCTH
CKBa)KVH, N3MEHEHHS BOJONPOHUILIAEMOCTH NTOPOJ U THAPOXUMUYECKUX YCIOBUM.

Teopernyeckr B OJHOPOAHBIX IUIACTAX BEIMYMHA TMAPABINYECKUX MOTEPH B
GunbTpe pacTeT A0 OMPEACNICHHBIX MPEENIOB, U MPH HEKOTOPHIX COOTHOIICHHSIX
pa3MepoB (unbTpa (ero nuaMerpa, JJIMHBI, CKBaXKHOCTH) THIPABIMYECKUE TTOTEPH
Y IPUTOK K CKBOXKMHE JTOJKHBI OCTaBAThCSI IOCTOSTHHBIMMU.

Tem He MeHee, B pEAIbHBIX YCJIOBHUSAX, YUYUTHIBas HEOIHOPOIHOCTh
BOJIOHOCHOTO TOPU30HTA U BO3MOXHOCTb MHTEHCHUBHOTO XMMHUYECKOTO 3apacTaHMs
GuIbTPOB, ClieqyeT yBEIMYMBATH JUIMHY U pa3Mepsl oTBepcTil ¢unbTpos. [lpu
’TOM B TMEPBYIO ouepeAb (QUIbTPbI JOJDKHBI YCTaHABIMBAThHCS B HauOoliee
BOJIOTIPOHHUIIAEMBIX 30HaX BOJIOHOCHOT'O TOPU30HTA. [22]

B Ge3HanopHBIX BOJOHOCHBIX TOPU30HTAaX JJIMHA (DUIBTpa ONMpenessercs C
YYETOM TIOHWKEHUSI JAWHAMHYECKOTO YPOBHA B CKBaXHWHE: B O3TOM Clly4ae

S
MOINHOCTH m~h —=2  rne h., - mnepBoHayajgbHAsT MOIIHOCTh OE3HAIOPHOTO
e 2 (S

TOPU30HTA; Sy - MPOEKTHOE IOHMKEHNE YPOBHS B CKBaXKHUHE.

[Ipu BbIOOpe THMMa QuubTpa AJid 00OPYIOBAaHUS CKBaKUHBI HEOOXOIUMO
UCXOJIUTh W3 TPUMEHEHUS KOHCTPYKIUHU, KOA(POUIIMEHT BOIOMPOHUIIAEMOCTH,
KOTOPOHM paBeH WJIM MPEBHIMIACT KOA(D(PHUIIMEHT BOIONPOHUIIAEMOCTH BOJOHOCHBIX
OpOJI WJIM TPaBUIHBIX OOCHINOK, KOHTAKTHpylommX ¢ ¢uiabTpoM. Haumbonee
MPEAMOYTUTENBHO UCIIONh30BaHNe (PHIIBTPOB-KapkacoB. CpaBHUTEIBHBIC TAHHBIE O
MPOHUIIAEMOCTU Pa3IUYHBIX (PUILTPOB MpuBeaeHbl Ha pucyHke 19. Koadpduumuent
BOJOTPOHUIIAEMOCTH KapKaCHO-CTEP>KHEBBIX PUIBTPOB U3MeHsiercs ot 1,5 1o 2,15
cM/C, TIPOBOJIOYHBIX KOHCTPYKIMKA Ha TpyOuaTom Kapkace - oT 0,42 mo 1,8 cwm/c,
bunabTpa ¢ BOJONPUEMHON MOBEPXHOCTHIO M3 HITaMIOBaHHOTO JHcTa - oT 0,23 10
0,52 cm/c, cetuarbix PUIBTPOB ¢ ceTKOM ramyHHoro rmierenus - ot 0,08 mo 0,37
cMm/c.
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Puc. 19. HU3menenue nponuyaemocmu paziuiHulx Quibmpos 6 3a8uUcumMocmu
om CK8ascHoCmu

| - KapKacHO-CTEePIKHEBOTO; 2 - IPOBOJIOYHOI0 HAa TPyOUaTOM KapKace; 3 — ¢
MOCT006p3.3HbIMI/I OTBCPCTUAMMU, 4-c¢ BO,Z[OHpHGMHOﬁ IMOBCPXHOCTHIO U3 IITAMIIOBAHHOT'O JIUCTA,
5 - C CEeTKOM TaTyHHOIO TUUICTCHUS

OUIbTPALIMOHHBIE XaPAKTEPUCTUKU CYHIECTBEHHO YXYIUIAIOTCA B OJIOYHBIX
KOHCTPYKLMSAX W MPHU YCIOKHEHUM BOJOINPUEMHOM IOBEPXHOCTH. BenumunnHa
kKod(durreHTa BOJOTPOHUIIAEMOCTH HOBBIX MOJU(UKAIMU PEKOMEHIOBAHHBIX
(GUIBTPOB YCTAaHABIUBAETCA UHAUKATOPHBIM METOIOM.

Pasmep nmpoxonmHbIXx OTBepcTUd  (QUIBTpa Ha3HAYAIOT C  y4ETOM
IPAaHYJIOMETPUYECKOIO COCTaBa MOPOJ, CJIAararolMX BOJAOHOCHBIM TOPH-30HT, U
COOTBETCTBYIOIIETO pa3Mepa 4YacTHI] TpaBuitHOW oOckimku. [[ns mombopa pasmepa

OTBEPCTHI (UIBTPOB PEKOMEHIYIOTCS CIEAYIOIINE SMIHPUUECKUE COOTHOIICHHUS
(Tabm. 27).

TabOmura 27
Pexomenayembie pa3Mepbl 0OTBepPCTHH (PUIBTPOB
OunbTp Pexomennyemblie pazMepsl OTBEPCTHI (HUIBTPOB
B OJIHOPOJHBIX Topoaax Ku B HEOJIHOPOHBIX MOPOIAX
<2 Ku>2

C xpyroit 2,5-3ds 3-4 ds

nepdoparueit

Ceruatslii 1,5-2 dsg 2-2,5 dsg

C weieBoit 1,25-1 dsp 1,5-2 dsp
nepdoparueit

[TpoBoJIOUHBII 1,25 dsg 1,5 dsg




[Tpumeuanus:

d60
1. K,=—%,dso, deo, dio — pa3Mepsl YACTHUII, MEHbIIIE KOTOPHIX B BOJIOHOCHOM

10
wiacte coaepxkutcs coorBerctBeHHO 10, 50 u 60 % (ompenensiercst mo rpaduxy
IPaHyJIOMETPUYECKOIO COCTABA).
2. MeHblue 3HAYEHUS YHUCIEHHBIX KO3((UIMEHTOB K, OTHOCSTCS K

MEJIKO3EPHUCTBIM ITOPOAAM, OOJIBIINE - K KPYITHO3EPHUCTHIM.

Pa3mepsl MpoXOIHBIX OTBEPCTUH (PUIBTPOB MPHU YCTPOWUCTBE TPaBUIHON
OOCBINKK JOJDKHBI NMPUHUMATHCS PABHBIMH CpPEAHEMY IUAMETPY YacTHUIl CJOA
0OCBINKH dsp, MPUMBIKAIOIIETO K CTEHKaM (QUIIbTPA.

OcHOBHBIM TpeOOBaHMEM K TMOAOOPY TPABUUHBIX OOCHIIOK SIBISIETCA
obecrieuenre cypHO3MOHHON YCTOWYMBOCTH TIOPOJ B MPUCKBAXKUHHOW 30HE TpHU
COXPAaHEHUU OTHOCUTENbHO HEOOJBIINX KOHTAKTHBIX MOTEPh HAIOpPA.

[Tpu moa6ope rpaBuitHOro0 (UIBTPA B OTHOCHUTEIHHO OJHOPOJHBIX TPYHTaX

(Ky<5) nomKHO BBIIEPKUBATHCS COOTHOILIICHHE

B g1, (39)

50
rae D, u dy, - CpeaHul IHAMETP YacCTULl COOTBETCTBEHHO BOAOHOCHBIX IOPOJA U

MaTepuaa 0OCHIKH.

Jlns moxbopa pasmepa 4YacTHI] OOCBHINKKA B CYIIECTBEHHO CYy()QhO3MOHHBIX
nopojax, Mpyu 3HAUUTEIbHOU X HeogHopoaHocTH (K,<5) MOXHO M0JIb30BaThCs
nuarpaMMmor pucyHok 20. PacueTHyro BeJNMYMHY CpEIHEr0 AHaMeTpa OOCHINKH
MOJy4aloT YMHOXKEHHEM Ha 5 HalJAeHHON Mo rpaduKy BEIWYHMHBI XapaKTEPHOTO
nraMeTpa (Ha MepecevueHnu ¢ KPUBOW 3€pHOBOTO COCTABA).

Hanpumep, Touke A ©Ha puc. 20 Ha mepecedeHHMH KpPHUBOM
IPaHyJIOMETPUYECKOTO COCTaB BOJOHOCHBIX TMOPOJ C KPHUBOM XapaKTEpHOTO
nuamerpa (IMMyHKTHpHAas JIMHUSI) COOTBETCTBYET pacyeTHbIM nuamerp 2,6 MMm.
CrnenoBatenbHO, d,, TpaBus OOCHITIKH OyAeT 2,6-5=13 MM.
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Puc. 20. I'pagux ons onpedenenus cocmasa epasuinoil 00CbINKU

1 - KpUBBIE 3¢PHOBOTO COCTaBa MIECKOB; 2 - KPUBAs XapaKTEPHOTo JHaMeTpa
[Tonbop MexaHWYECKOTO COCTaBa MaTephalia TPU YCTPOWCTBE JBYX U

TPEXCIOMHBIX TPABUMHBIX OOCHIMOK (DUIBTPOB HAJICKUT MPOUBOIUTH IO
1

D50 1 2
COOTHOILICHMIO >~4-6,1r0¢ Dy u Dy - cpeaHHUE AUaMeTPhl YaCTHUI] MaTepHraia

50
COCEJIHUX CJIOEB OOCHITIKH.

Marepuan OOCHIIIKM JTOJDKEH OBITh OZHOPOAHBIM. Bo Bcex cimydasx
KOJIMYECTBO YACTH MAKCUMAJIbHOTO W MHUHUMAJIBHOTO JUaMeTpa B COCTaBe
0OCBINKHN HE JOJKHO TpeBbiath 10 %.

OnTtumanbHasg TOJIIMHA OOCBIIKM JOJDKHA cocTaBisaTh 150-200 mwm.
MuHUMAITBHYIO €€ BeJIMYUHY CJIeNyeT BBIOMpATh B 3aBUCUMOCTH OT pa3Mepa 3epeH
rpaBus ¥ recka (tadi. 28).

TabOmnura 28
CooTHoOlIeHHE pa3MepPoB 3epeH O0CHINKHU ¢ TOJIIUHOM ee CJI0s
Pa3mep 3epeH 00CHINKH, MM Io 4 4-12 12-35
TomnmmHa c10s1 00CHIITKH, MM 60 70 80

B ckBaknHax ¢ MHOTOCIOWHON OOCHITIKOW TOJIIITAHA CIO0SI K3 MEJIKOTO TPaBHs
(mecka) He OOJDKHA NPUHUMATHCS MEHBLIE TOJIIMHBI OIMOPHOIO CJIOS TIpaBus
[lpumenenue  qisi  TpaBUNHBIX  (UIBTPOB  HEOJHOPOJHOTO  COCTaBa
HEIeJIeCO000Pa3HO M3-3a CYIIECTBEHHOTO PACCIOEHHS €T0 B IMPOLIECCE 3aCHIIKY.

[Tpumeuanue Matepua, UCIOIB3YyEMbIH SISl TPAaBUHHBIX (DUIBTPOB, JOJKEH
OBITh HE3arpsi3HEHHBIM, HE COJAEpXkaTb INIMHUCTBIX, MbUIEBATHIX YaCTUI[ U OBITH
HAJIC)KHBIM B CAHUTAPHOM OTHOILICHHH.

2.12.2. Pacuet tpyOGuaToro puibTpa ¢ Kpyriaoi nepdoparueit



2.12.2.1. PacueTHas cxema 3BeHa TpyOuaroro (gpuibTpa NMpUBEACHA HA PHUC.
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Puc. 21. Cxema 36ena mpyouamozo gpurompa

2.12.2.2. OmnpenensieTcsi MUHUMAJIbHBIA JOMYCTUMBIN HapY>KHBIM TUaMETp
¢unbTpa no popmyie:

Q
D =— 40
P 7r~hqu-V0-p’M’ (40)

3
rae Q — 1eOUT CKBaXXUHBI, M/,

h, - AmMHAa pabo4ed 4acTu (GuiIbTpa (IS HANOPHBIX BOJ OTYy BEIUYMHY
Ha3HayaroT Ha 3-4 M MEHBIIIE MOIITHOCTH BOJIOHOCHOTO I1JIacTa);
p — mopuctocth GunabTpa (MpuUHUMAETCS sl TPyO4aThiX (UIBTPOB B

npenenax 0,25-0,30);
V, - IOMyCTHMasi BBIXOIHAsS CKOPOCTb (DMIIBTPAIIUH, M/4, ONPEACIACTCS IO

bopmyie

653/ K
V, = 2 M/, (41)
© 24

rine Ky — koappunuenT puiibTpaniii BOAOHOCHOIO IPYHTA.

2.12.2.3. Tlocne ompeneneHUss MUHUMAIBHO JOIMYCTUMOTO JUaMeTpa
¢unbTpa, y4uTHIBas, 4TO 3TOT (UIBTP M3TOTABIMBAETCA U3 OOCAAHBIX TPyO MO
['OCTy 632-80, monOuparoT KOHCTPYKTUBHBIN auametrp QuiubTpa Dy, monb3ysach
JAHHBIMU, IPUBEICHHBIMU B Ta0mie 29.



Tabmura 29

Tpyonbl o6caanbie HeJbHOTAHYTHIE 1 MY(PTHI K HUM (10 'OCT 632-80)

TpyOsr Myd b1
Hapy>KHbBIU | TOJIIMHA | BHYTPEHHUM | TEOPETUYECKAs | HAPY)KHBIMA | JUIMHHA, | Macca,
IUaMeTp, | CTEHKHU, IaMeTp, Macca, KT JaMeTp, MM KT
MM MM MM MM
1 2 3 4 5 6 7
114 7 100 18,5 133 191 6,3
127 7 113 20,7 147 191 7,3
7 127 23,1
141 10 121 32,3 166 191 8,7
7 132 24,0
146 10 126 335 166 191 8,7
12 122 39,7
159 10 139 36.7 179 191 9,0
7 154 27,8
168 12 144 42,2 188 184 91
9 176 41,1
194 14 166 62.2 216 203 12,5
8 203 41,6
219 11 197 56.4 243 203 15,0
8 229 46,8
245 11 293 635 269 203 11,3
10,5 252 68,0
289 10 53 71.3 296 216 21,3
12 275 84,9
315 10 273 777 325 216 24,3
325 12 301 92,6 351 229 28,0
351 11 329 92,2 376 229 29,0
377 11 355 99,3 402 229 31,0
426 11 404 112,6 451 220 35,0
508 11 486 135,0 533 228 44,6

2.12.2.4. Tlo nOATUIECATUNPOLEHTHOMY AHAMETPY YACTHUI[ BOJOHOCHOTO
rpyHTa (dy, ) onpenensieTcss AMaMeTp OTBEPCTHM B PUIBTPE:
D, =(25-4,0)-d,,
2.12.2.5. Ecnu MOmHOCTh BOJOHOCHOTO miacta (M) He mpeBbimaer 10 w,
¢buIpTpOBas KOJOHHA JOJKHA COCTOSTh M3 OJHOTO 3BeHa. [[nmmHa paboueit gactu

buabTpa B 3TOM Cilyyae MPUHUMAETCS] pPAaBHOM:
L, =(08-09)-m

(42)

(43)




Ecnu momuOCTh BogoHOCHOTO Tut1acTa 6onee 10 M, GUIBTP TOKEH COCTOSTh
13 HECKOJBKHUX 3BEeHbEB. J[JIMHA OJTHOTO 3BEHA JOJKHA ObITh B npenenax L,,=5-10
M. B 3ToM ciryuae o0riiee KOTM4ecTBO 3BEHBEB PABHO:
_m-(2-4)
“ Lag
2.12.2.6. Omnpenensiercss  o0miee  KOTUYECTBO  OTBEPCTHUM, KOTOPOE
HEOOXOMMO pa3MeCcTUTh Ha OOKOBOM MOBEPXHOCTH OJHOTO 3BEHa padouel yactu
TpyOuatoro ¢unbtpa. s sToro ompedensercs oOmias IUIomaab OOKOBOM

IOBCPXHOCTH:

(44)

Fﬁ = ﬂ(ﬁk '”(Lae - LM - 0’2)’ M, (45)
rae g« — KOHCTPYKTUBHBIA HAPYKHBIN IUAMETP, M;
L., — nmmHa 3BeHA, M;
L., — nmuHa My ThI, M (MpUHUMAaETCs 1o Tadmule 22).
Onpenensercs Mmiomaab OAHOTO OTBEPCTHS:
F, =0,785- 7,°, M, (46)
rae [y — amameTp 0AHOro OTBEPCTHS, M.
Omnpenensiercsa o011ast IIOMIAlb BCEX OTBEPCTHI, pa3MeIaeMbIX Ha OOKOBOM
MOBEPXHOCTHU OJTHOTO 3BEHA (PUIIbTpA:
F=pF,, M, (47)
r7ie p — MOPUCTOCTh (QUITBTPA.
OO611ee KOJIMYECTBO OTBEPCTUI HA OJTHOM 3BEHE QUIIbTPA:
. , HITYK (48)
l:0
2.12.2.7. ]Ins pa3MerieHusi OTBEPCTUI HAa OOKOBOW MOBEPXHOCTH (UIBTPA
OMpECIAIOT PACCTOSIHUE MeXay ocsiMu psgoB otBepcrui: L = (1,4-1,7)[p u
paccTOsIHUE MKy OCSIMHU OTBEPCTHH B KaxkaoM psze: Lo= (1,7-2,4)/o.
2.12.3. Pacuet ceTyaToro ¢uibTpa
2.12.3.1. CocraBiisieTcsi pacyeTHas cXeMa OJJHOTO 3BeHa puibTpa (puc. 22).
2.12.3.2. Ceruatbiii GunabTp OpeacTaBisieT coO0l Kapkac U3 00CagHbIX TPYO
¢ kpyriod mnepdopainueit, OOTAHYTHI CETKOW KBaJpaTHOTO WJM TaJTyHHOTO
ieTeHus. MUHUMaIbHBIA HAPYKHBIM JOMYyCTHUMBIA JWAMETP CET4aToro (GpuipTpa
Dyy ompenensercss Takxke, Kak M AuaMmerp TpyOuaroro ¢uiustpa. Ilpu stom
MOPUCTOCTH QUIBTPA IPUHUMAETCS p = 1.
Eciu Bennumna Dy, mnomyuminace menee 114 MM, TO OKOHYaTeIbHO
npUHUMaeTcs quameTp kapkaca ¢puibtpa Di=114 mM. Ecniu BennuuHa nosmyuumiach
oomnpmie 114 MM, okOHYATENNBHO TpUHUMAIOT D, 13 Tabnuiib 22.
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Puc.22. Cxema 36ena cemuamozo gpunvmpa

2.12.3.3. OnpenensieTcs TpeOyeMblil pa3Mep OTBEPCTHUS B CETKE:
Ay = (1'5 - 215)' dy, (49)
2.12.3.4. JIns uabTpoB C CETKOW KBAApPaTHOTO IUIETEHUS MOI0MpaeTcs
HOMEp CETKH U BBIITUCHIBACTCA €€ XapaKkTepucTuka u3 Tabmuisl 30,

Taomura 30
CeTka NpoBOJI0YHAS TKAHHAS ¢ KBAaJAPATHBIMH SYeiiKaMu
Bec 1M
JlnameTp poOBOJIOKH, Pasmep cToponsl .
Howmep ceTkn N JATYHHOU CETKHU,
MM STYEUKHU B CBETY, MM <
1 2 3 4
2,60 0,50 2,60 1,14
2,50 0,50 2,50 1,18
2,00 0,50 2,00 1,41
1,60 0,45 1,60 1,39
1,25 0,40 1,25 1,33
1,00 0,35 1,00 1,23
0,90 0,35 0,90 1,38
0,80 0,30 0,80 1,20
0,70 0,30 0,70 1,27
0,63 0,25 0,63 1,00




0,60
0,56
0,50
0,45
0,42
0,40

0,25
0,23
0,22
0,18
0,15
0,15

0,60
0,56
0,45
0,45
0,42
0,40

1,04
0,97
0,72
0,72
0,55
0,58

JIist QUIIBTPOB C CETKOM TayHHOTO TUIETCHHSI TOAOMPAETCS HOMEDP CEeTKH, U
BBITIUCHIBAIOTCS €€ XapaKTEPUCTUKH U3 Ta0auibl 31.

Taomura 31
OcHOBHBIE TaHHbIE CETOK TAJIYHHOT0 IJIeTeHUs
Howmep cetku JlameTp MpoBosIoKH PiBMep Marepuan Bec 1M%, kT
OCHOBA yTKa AICHKH, MM
1 2 3 4 5 6
6/70 0,70 0,40 0,34 JaTyHb 3,79
7170 0,60 0,40 0,34 JI-68 3,68
8/55 0,60 0,50 - JI-68 4,46
8/70 0,60 0,40 - JI-80 4,83
8/80 0,50 0,35 0,32 JI-80 3,30
10/70 0,50 0,40 0,32 JI-80 3,74
10/80 0,50 0,33 - JI-80 3,05
10/90 0,45 0,30 0,27 JI-80 2,75
10/100 0,45 0,30 - JI-80 2,68
12/90 0,45 0,30 0,27 JI-80 2,86
14/90 0,45 0,30 - JI-80 3,10
14/100 0,45 0,28 0,23 JI-80 3,04
16/100 0,40 0,25 0,23 JI-80 2,82
18/130 0,32 0,22 0,17 JI-80 2,30
20/160 0,28 0,18 0,14 JI-80 2,00

2.12.3.5. Onpenensiercss KOHCTPYKTUBHBIA JUAMETpP ceTyaroro GpuiabTpa mo

bopmyie:

rae d, - anamMeTp MpOBOJIOKH yTKa, MM;

Jx+2t.+2t.,+2t.., MM,
rie g« - KOHCTPYKTUBHBIN JuaMeTp Kapkaca GuibTpa, MM;
tc - TONIMHA CeTKU,MM;
t.; - TOJNIIMHA NOAMOTKH IIOJ CETKY, KOTOpPasl BBIIIOJHSETCS U3 IIPOBOJIOKU
JTUaMETPOM 2-3 MM;
t.; - TOJNIIMHA CTEepKHEH, HaBapUBAaEMBIX BO0JIb Kapkaca (uibTpa. Kaxbrii
CTEP>KEHb UMEET TUaMeTp 3-4 MM.
TonmmHa ceTKr KBaJApaTHOTO IJIETEHUS paBHA:
tc=3d, mm
rae d - amaMeTp MPOBOJIOKH, MM.
TonmmHa CETKM TalyHHOrO TUIETEHHS PaBHA:
tc=2d,+do, MM,

(50)

(51)



do - MuamMeTp MPOBOJIOKA OCHOBBI, MM.
2.12.4. Pacuet rpaBuitHOTO (hHIIBTpA

21241, OpHoit W3  Pa3HOBUJIHOCTEH  TpaBUMHBIX  (UIBTPOB
ClIEeMEHTUPOBaHHbIN rpaBuiinbii GuiibTp CI'D.

CocraBnsiercs cxema oaHoro 3BeHa CI'd (puc.23), »T0T PUIBTP
npecTaBiIsieT co00l Kapkac U3 00cagHbIX TpyO ¢ Kpyrioi nepdopaiueii, BOKpyT
KOTOPOI'0 YCTPAUBAETCSA CLIEMEHTUPOBAHHBIN CJIOM TPaBUsl.

2.12.4.2. MuHUMAaJIbHBII JOMYyCTUMBIA Hapy>KHBIM JAHMAMETP TPaBHIHOTO
¢unbrpa Dy, ompenenserca Tak ke, Kak U Tpyouatoro ¢uubstpa. Ilpu sTOM
NOPUCTOCTH (UIIbTpa MpuHUMaeTcs p=1.
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Puc. 23. Cxema 36ena epasuiinozo gpunvmpa

2.12.4.3. OnpenensieTcs TONIIMHA CIIEMEHTUPOBAHHOTO CJ10s1 QUIIbTpA:

5=05-D,+1, cM, (52)
rae D, - NSTHICCATUIIPOICHTHBINA TUaMETp 3€PEH rpaBusl.
Dy, =4-d_, MM, (53)

rne A - kodpduIHMEHT mepexonaa, YYUTHIBAIOIIUNA COCTaB BOJOHOCHO IIeCKa
(mpunumaceTcs B npeaenax A = 16-20);

d_ - IATHAECATHIPOLEHTHBIN JUaMETP 3€PEH BOJOHOCHOIO IIECKA, MM.

2.12.4.4. HapyXHblii TuaMeTp Kapkaca TpaBUHHOTO (uiIbTpa OMpEAesseTcs
o popMmyiie:
D, =D,, —25, MM (54)
Ecnu BennunHa D, mosyuusiack MeHee 114 MM, OKOHYaTeIbHO NPUHUMAKOT
nuameTp kapkaca D,=114 mm. Ecnu Benmuumna D, mosnyduiachk Ooisiee 114 mwm,
npuHUMaroT D, 13 Tabiuipsl 29.



2.12.4.5. OnpenensieTcsi KOHCTPYKTHUBHBINA AUAMETP TPaBUHOTO (UIBTpa
D,, =D, +25, MM (55)

2.12.4.6. KomuyecTBO U pa3Mepbl 3BEHbEB TIPaBUUHOTO (uUiIbTpa
OMpeAeNAIOTCA TaK ke, Kak Juisi Tpyouaroro ¢unbtpa. (cMm. m. 2.12.2.5. manHOrO
nocoous).

2.13. Pa3pa6oTKa KOHCTPYKUHMH CKBAKMHBI YIAPHO-KAHATHOTO OypeHust

2.13.1. OCHOBHBIMH DJIEMEHTAaMHU KOHCTPYKIIMH CTBOJIA CKBKUHBI SBIISIOTCS
TUaMETPHhI, UTMHBI U KOJIMYECTBO KOJIOHH OOCAJHBIX TPYO, KOTOPBIMHU YKPEIUISIOT
CTCHKHU CKBaXUHBI. KOHCTPYKINS CKBaKUHBI 3aBHCHT OT CIIOcO0a OypeHusl.

2.13.2. Tlpu ynapHO-KaHATHOM OYypeHUH KOJUYECTBO OOCATHBIX KOJIOHH
OTIPEIETISIETCS C YIETOM JOTYCTUMON BEIMYMHBI BBIXOAA KaXIOW KOJOHHBL. Bhixon
JoJKeH npuHuMathes B npeaenax: AH=30 - 50 m.

2.13.3. OOmee KOMMYECTBO KOJIOHH (BKIIOYAs HAMPABISIONIYIO) IS
OPHEHTHUPOBOYHOTO pacyeTa omnpeensercs no popmysne:

n = Mo , TT., (56)
AH

rne Hees - TIyOmHA CKBaXHMHBI (OT TMOBEPXHOCTH 3E€MJIM JO KPOBIH
BOJIOHOCHOTO TIJIACTa).

2.13.4. CocraBisieTcsi cxema KOHCTPYKIIMM CTBOJIa CKBaXKHMHBI yAapHO-
KaHaTHOTO OypeHus (puc. 24).

BHyTpeHHsT ~ KOJOHHA  HAa3bIBACTCA  JKCIUTyaTallMOHHOW,  Hapy)KHas
HaIPaBJISIONIEH, TPOMEKYTOUHBIC - TEXHHUYECKUMHU.
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Puc. 24. Cxema xoncmpyKkyuu cmeona CKANCUHbl YOAPHO-KAHAMHO2O0
Oyperus

2.13.5. Baytpennuit JTUaMeTp AKCIUTYaTallMOHHOM KOJIOHHBI
00yClIaBIMBaeTCsl KOHCTPYKTUBHBIMU THaMeTpaMu (UIbTPa MU BOJOMOIbEMHHUKA
(6ompIIM U3 HUX) U MoI0MpaeTcs mo tadmuiie 29.



[Io BHyTpeHHeMy auameTpy u3 Tabmuuel 22 moaO0HpaeTcss auaMeTp
IKCIUTYaTaI[MOHHON KOJOHHBI. J[JTMHA SKCIITyaTallMOHHON KOJIOHHBI NMPUHUMAETCS
paBHOM ITyOMHE CKBaKHHBI

2.13.6. OmpenensioT pa3Mepbl ClEayronield KOJIOHHBI (TEXHUYECKOW WIIU
HarnpasJisitoleil). BHyTpeHHMI 1ruamMeTp 3TOW KOJIOHHBI JOJIKEH OBITh O0Jblle (He
MeHee yeM Ha 20 MM) Hapy>KHOTO JHaMeTpa MPEeAbIAYIIeH (PKCILTyaTalMOHHOMN)
KOJIOHHBI. 3aTeM ompesensiercs mo Tadnume 22 HapyKHBI TuaMeTp KOJOHHBI. Ee
JUTMHA JTOJKHA OBITh MEHBIIIE JUTUHBI TIPEABLIYIIEH KOJIOHHBI HA Ben4auHy AN.

2.13.7. TlogOupatroTcst pa3Mepbl OCTaJIbHBIX TEXHUYECKUX U HAMPABIISIONINX
KOJIOHH. /[m1MHa HanpaBisitolel KOJOHHBI pekoMenayercsa B npenenax ot 10 go 20
M.

2.13.8. KoHncrpyknus CKBAKUHBI YIApHO-KaHATHOT' O OypeHus
BBIUEPUMBACTCA B BEPTUKAIBHOM MAacIITa0e Ha MPOEKTHOM T'€0JI0r0-TEXHUYECKOM
paspese (puc. 7).

2.14. Pa3paboTKa KOHCTPYKIUH CKBAKUHBI POTOPHOI0 OypeHust

2.14.1. Ilpu poTropHOM OYpEeHHH CTBOJI CKBaKMHBI OOBIYHO COCTOMT M3 ABYX
00caZHbIX KOJIOHH TpyO - 3KCIUIyaTallMOHHOW M Hampasistomiei. [IpoctpaHcTBo
MEX1y KOJIOHHAMU U CTEHKaMH CKBAXKUHbI IIEMEHTUPYETCH.

Ecniu rnyOuna ckBaxuHbl mpeBbimiaer 120 M, ycTpauBaeTcsi OAHA
IPOMEKYTOUHas (TEXHUYECKas) KOJIOHHA.

2.14.2. CocraBisieTcss cxemMa KOHCTPYKIIMH CKBaXHHBI POTOPHOTO OypeHus
(puc. 25)

A A A
ﬂ B
H
LH d »
hal »
v ik ||
T
_ ‘ L-
hal »
| v L.
B
M
d »
hal »
v

Puc. 25. Cxema koncmpykyuu cmeona cKeaxicunvl pomopHo2o oOypenus

2.14.3. JlmameTpbl U [AJIMHA SKCIUTyaTallMOHHOM KOJOHHBL: D!; D!; L,

NPUHUMAIOTCS TaK K€, KaKk W JJIs yJapHO-KaHaTHoro Oypenus. Kpome Toro, mo
Tabnwuie 22 1S KaKI0W KOJIOHHBI ONpeaessieTcs nuametp MmyQpTer D .



2.14.4. BuyTpeHHMI IuaMeTp CIEAYIOUIEH KOJOHHBI (TEXHUYECKON WIIN
HarpaBJIsIIOIel) JTOJDKeH OBbITh OoJibllie (He MeHee, yeM Ha 20 MM) nuameTpa
MY(ThI IPEABITYIIEH KOJTOHHBI.

JImuHa HanpaBJISIONIEH KOJIOHHBI peKoMeHayeTcs B mpeaenax ot 10 1o 20 m.

2.14.5. KOHCTpyKLIMSI CKBOKHHBI POTOPHOTO OypeHUsS BBIYEPUMBACTCS B
BEPTUKAJILHOM MaciITabe Ha MPOEKTHOM Ire0JIOro-TeXHUYECKOM paszpese (puc. 7).

I')TIABA 3. OPTAHU3AIIUA U ITPOU3BOACTBO PABOT IIPU
CTPOUTEJIBCTBE BOJAO3ABOPHbBIX CKBAZKHUH.

3.1. OcHOBHBIE XapAKTEPUCTHKH FOPHBIX MOPo.[26]

[Ipu OypeHHM CKBaXXMH C LENBI0 BOJOCHAOKEHHS YacTO MPHUXOAUTCS
CTaJIKUBAaThCS C TOPHBIMH TIOPOJaMM, a TakKe C 3aKIIOYEHHBIMH B HHUX
MOJJ3eMHBIMU BOJAMH.

B HacTosilieM cIpaBOYHMKE IMPHUBENEHBI HEKOTOPbIE CBEJIEHHS O TOPHBIX
nopojax, Hambojee 4YacTo BCTpEYaloIUMXcs B TpPaKTUKEe OypeHus Ha BOIy, U
OCHOBHBIE THIPOT€0JIOTUYECKHE MOHATHS M HapaMeTphl, OMPEAESIONINe YCIOBUS
HaXO0’KJCHHS MOJI3EMHBIX BOJ| B TOPOJIaX U MX KOJIMYECTBEHHbBIE MTOKA3ATEIH.

OTH cBeleHUs MOTYT OBITh IOJE3HBIMH KakK NMPH O3HAKOMIJIEHUH OYpPOBBIX
MacTepoB U MPOpPabOB C TMPOECKTHOM TOKyMEHTalHUeW, B KOTOPOHM OTpakaroTcs
re0JIOTHYECKHI pa3pe3 M OCHOBHBIE CBEACHHS 00 O0XHIaeMOil BOJOHOCHOCTH
nopoJi, TaK M B IpolLiecce MPOBEACHHUS caMUX OypOBBIX padOT M OMPOOOBAHUS
BOJIOHOCHBIX TOPU30HTOB.

['opHble TOpOABI, CclaramIiue 3€MHYI0 KOpy, [eNSITCs IO CBOEMY
MPOUCXOXKICHUIO HAa TPU KPYIHBIE TPYIIIBI: MarMaTH4ecKue, MeTaMophuieckie u
OCajl0YHBIE.

MarmaTuueckue MOpOAbI O00pa30BaIUCh B pe3yjbTaTe OXJAXKACHUS U
3aTBEp/IeBaHUs PACIUIABICHHON BBICOKOTEMIIEPATYPHOM MAacChl CI0KHOTO COCTaBa
(Marmsl), MOCTyMaOLIeH U3 MTyOWHHBIX 30H 3eMJIH. MarmMa MOXeT 3aTBep/ieBaTh Ha
rnmyOMHe BHYTPH 3E€MHOM KOpBI, JaBas B OTOM Cllydyae TaK Ha3bIBaeMbIe
UHTPY3UBHBIE TIOPOJBI, M HA 3EMHOW MOBEPXHOCTH, 00pasys 53(Qy3uBHbIE
(ByJIKAHUYECKHUE) TTOPO/IBI,

K uHTpy3MBHBIM MarmMaTH4e€CKUM MOPOJaM OTHOCSTCS: TPAaHUTHI, CUCHHUTHI,
JUOPUTHI, Ta00PO, MEPUIOTUTHI, TyHUTHI, He(DETMHOBBIE CHEHUTHI U JIP.

K s dy3uBHBIM MarmMaTHuecKUM MOPOAAM OTHOCSTCS: JIMMIAPUTHI, TPAXUTHI,
aH/Ie3UThI, 0a3aJIbThl, TOPGUPUTHI, TUAOA3bI U JP.

Metamopduueckue mopoAsl  o0pa3oBalMChb B 3€MHOM  KOpe U3
MarMaTU4ecKuX U OCAJAOYHBIX TOpPOJ B pe3ylbTaTe BO3JCUCTBUA Ha HUX
TEeMIIepaTypbl, JaBICHUS U XUMUYECKH aKTUBHBIX BEILECTB.

K meramopduueckum mopomaM OTHOCATCS: CIAHIBI, THEMCHI, POTOBUKH,
MpPaMOpBI, KBapIUTHI U JIP.

OcanouHble MOPOABI, KaK 3TO SIBCTBYET W3 HMX Ha3BaHHs, OOpa3yroTCs
IPEUMYIIECTBEHHO B PE3yJbTaTe OCAXKACHUS W TOCIEAYIOLIEr0 YIUIOTHEHUs (B
MOpSIX, OKEaHax, 03epax, peKax, a TaKKe Ha TOBEPXHOCTH 3eMJIM) MPOAYKTOB



MEXaHHYECKOTO Pa3pyIICHUs] TOPHBIX MOPOJI, XMMUYECKUX BEIIECTB, BHIMAIAIOIINX
B OCaJOK, W OCTaTKOB IMOrHOMIKUX OpraHu3MoB. [l0 OCHOBHBIM HCTOYHHKAM
00pa3oBaHMs OCAIOYHBIX MOPOJ OHM JENATCA Ha OOJOMOYHBIE, XUMUYECKHUE U
OpraHOTEHHBIE.

Cpenu ocaouHbIX TOPOA OOJIOMOYHOIO MPOUCXOXKIEHUS BBIACIAIOTCS IO
pasMepaM 00JIOMKOB, a TaKKe€ IO CIIOKEHHUIO U IJIOTHOCTH CJIETYIOIINE OCHOBHBIE
NOpOJbl: BaJTyHHUKH (BaJyHHbIE KOHTJIOMEPATHI), TaJCYHUKU (KOHTIIOMEPATHI),
rpaBuid (IpaBeIUThI), MECKU (MECYAHUKH), aJEeBPUTHI (AJE€BPOJIUTHI), TIUHBI
(aprUnInTHI).

K ocagounbiM mnopogaM XHUMHYECKOTO TPOUCXOXKACHUS  OTHOCSTCS
W3BECTHSIKUA, JOJIOMUTBHI, THUIICHI, aHTUJIPUTHI, KaAMEHHasi cojib W Jp. B chydae
n00aBJICHUST K XUMHUYECKHM OCaJKaM OOJOMOYHBIX YacTUIl O0Opa3yroTCsl TaKue
MOpOJIbl, KaK Mepreyib, MPEACTABISIOMUNA CO00M CMECh HU3BECTKOBUCTBIX H
TJIMHUCTBIX BEUIECTB.

K opraHoreHHbIM  0OCaJO4YHBIM  IIOPOJIaM  OTHOCSTCS  HU3BECTHSKU
PaKyILIEYHUKHU, TUATOMUTHI U IPYTUE MOPOJbl, OCHOBHYIO MAacCy KOTOPBIX CJararoT
OCTAaTKU PAKOBUH U CKEJIETHBIX 00JIOMKOB Pa3IMYHbIX OPIraHU3MOB.

OCHOBHBIE THUIIBI TOPHBIX MOPOJT U300pAKAIOT HA T'€OJOTUYECKUX KapTax U
paspesax onpeieICHHbIMH YCIOBHBIMU 0003HaUeHUsIMU (puc. 26).
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| — ocanounsie nopozsl; |l — xapakTepHbie uToNIOrHUecKue ocodennocty; I —
MarmaTudeckue nmopojsl; 1V — metamopdudeckne mopossr; 1 — pacTUTEIBHBIN CIT0i; 2 — TIecoK; 3
— IJIMHA YeTBEPTUYHAS; 4 — CYTJIMHOK; 5 — CYTJIMHOK JIECCOBUIHBIN; 6 — cynech; 7 — rpaBuii; 8 —
raneunuk; 9 — Banynsl; 10 — konriiomepart; 11 — Opexuns; 12 - mecuanuk;13 - u3BectHsk; 14 -
men; 15 - meprens; 16 - nonomut; 17 - aneBponut; 18 - rmuaucThIM cnaner; 19 -
HU3BECTKOBHUCTOCTH;20 - IMIMHUCTOCTE;2]1 - TeCUaHUCTOCTh; 22 - TUIICOHOCHOCTE; 23 -
nosnomutuzanus; 240 - COIEHOCHOCTh, 25 - 3aCOJICHHOCTD; 26 - KUCIJIbIE TOPObl, TPAHUTHL; 26 -
CpEIHHE MOPOIbI (CHEHUTHI, JUOPHUTHI); 27 - OCHOBHBIE IOPOIbI (Trab0OpO, HOPTUTHI); 28 -
YIABTPAOCHOBHBIE MOPO/IbI (TUPOKCEHUTHI, OYHHUTHI); 29 - KUCIbIe JaBbl (KBapleBble TOPPHUPHI);
30 - cpennue naBel (mophupsl, TpaxuThl); 31 — OCHOBHBIE JIaBbI (AMaba3bl, 6a3ay0THI); 32 -
YIBTPAOCHOBHBIE JIaBbI (0a3aHUTHL, TUKPUTHI); 332 - Ty( ByTKaHUYECKUH; 34 - THEHCH 1
THeicoBble MOPobl; 35 - KBapILe-OMOTUTOBBIE U APYTUE CIAHIBL, 36 — POTOBUKH, SIIMBI,
KPEMHUCTBIE CIIaHLbl; 37 — MpaMopbl; 38 — KBapLUTHI.

3.2. YciioBus NpUMeHeHUs pa3JIHYHbIX c1oco00B Oypenus [19]

[Ipu mpoekTHpoBaHUH BOJ03a00PHBIX CKBXXHMH CIOCO0 OypeHus BHIOUPAIOT
UCXOAs M3 OOIIMX TEOJIOTUYECKUX U TUIPOreOJOTHYECKHX YCIOBHM ydacTka
pa3MeIeHruss Bom03a00opa — TJIyOMH 3alieraHus BOJOHOCHBIX TOPH30HTOB,
NOJJICKAIINX BCKPBITHIO M OJKCIUTyaTallud, JHUTOJOTHH TOPOJ, Cararoiux
BOJIOHOCHBIII TOPHU30HT, a TaKXke M3 HEOOXOAMMOIro JTuaMeTpa CKBAKUHBI H
HauOOJBIIEH TEXHUKO-DKOHOMUYECKOU II€JeCO00pa3HOCTH crocoba OypeHHs B
JAHHBIX KOHKPETHBIX YCIOBHSIX.

TexHuKO-PKOHOMHYECKas 11e71eCO00Pa3sHOCTh MPUMEHEHUSI TOTO WM MHOTO
crioco0a OypeHHs CKBaKMH OIpeNessieTcs M0 COBOKYIMHOCTU TPEX MOoKa3aTeseil:
Ka4ecTBO M JOJTOBEYHOCTh CKBAKUHBI, IPOJODKUTEIBHOCTh €€ COOpY>KEHUS,
CTOMMOCTh COOpYXeHHs. B ciydasx, Korma He MpeAcTaBiIsIeTCs BO3MOXKHBIM
COTJIacoBaTh BCE TPU MOKA3aTeNsl, PEIIAIOLIUM JI0JKEH ObITh, KaK MIPABHUIIO, IEPBBIN
MoKa3aTeb.

[Ipu BbIOOpe cmocoba OypeHust BOJ03a0OPHBIX CKBOXMH HEOOXOIUMO
PYKOBOJCTBOBATbCSA PEKOMEHIAIIUSIMU, IPUBEJCHHBIMU B Ta0m. 32.

Tabmuma 32
Br16op cnnocoba Oypenust
Cnocob 0ypenus YcnoBusi mpuMeHEHUS
VY napHO-KaHaTHBIN B pBIXJBIX M CKalbHBIX MOPOAAX MpH ITTyOMHE CKBaXKUH
1o 150 m
Poropuslii ¢ mpsmon 1. B pBIXJIBIX M CKaJBHBIX MOPOJaxX NpHU JI000H riyounHe
IIPOMBIBKO CKBLKMH C HadaubHbIM JuamerpoM n0o 500 MM Ha
TOPU30HTHl MOA3EMHBIX BOJ, OOJajarou[e OONbIINMU
HaIloOpaMu, C IIPOMBIBKOM [JIMHUCTBIM WIH

BOJIOTUIIAHOBBIM PACTBOPOM.
2. B ckangpHBIX MOpoOAaxX Ha HEHAMOPHBIC BOJOHOCHBIE
TOPU3OHTHl MPU YCIOBUM TPUMEHEHUS B KauecTBe
MPOMBIBHOM >KUJIKOCTA YUCTOM BOJbI

KomOunnpoBaHHbIM [Tpu rinyOune ckBaxun Oosnee 150 M Ha HEHAMIOPHBIC WM
(ynapHo-KaHaTHBIN U ci1aboHaNopHbIE BOJJOHOCHBIE TOPU30HTBHI,




POTOPHBII C NPAMOi MIPEACTABICHHBIE PBIXJIBIMU OTJIOXKEHUAMU. [0 KpoBiH
MIPOMBIBKOH) BOJOHOCHOT'O TOPU30HTa — POTOPHBIA C TJIMHUCTHIM
pacTBOpOM; IO BOJAOHOCHOMY TOPH30HTY — YAApHO-
KaHaTHBIN
Potopnslii ¢ 06paTHOMH B mopomax I-1V kareropwii ¢ comepkaHueM B PBIXJIBIX H
IIPOMBIBKOM CBSI3HBIX OTJIOXKEHHSIX IpU TIyOuHe ckBakuH 10 200 M
B ckanpHBIX mopojax auamerpoMm o 150-200 MM npu
KononkoBsiii riryoune oypenus o 150m
[Ipu Oonpmux rayounax (500-1000 M wu Oomee) u
PeakTBHO-TYpOMHHBII OONBIINX JHAMETPAaX CKBAKHH

3.3. TeXHMKO-IKOHOMHUYECKoe 000CHOBaHMe BbIOOpa criocoda OypeHust

3.3.1. OxonHuaTenbHbI BBIOOp cmocoba OypeHuss MTPOU3BOAUTCS Ha
OCHOBAaHUU CpaBHEHHS HSKOHOMHUYECKMX ToKa3aTened Oypenusi. CpaBHUBAIOTCS
CTOUMOCTH OypeHUs! CKBaKUH C YUETOM 3aKPEIUICHUs UX 00CaTHBIMU TPyOamH.

3.3.2. CpaBHenue mnpousBoauTcss mo ueHam 1991 roma ¢ ganpHeWIIUM
IepepacueToM Ha peajbHbIEC LIEHBI yTeM YMHOKEHUS Ha KO3 PUIIMEHT HHIISIHH.

3.3.3. Croumocth OypeHUS CKBOXHMH YJIapHO-KaHATHBIM  CIIOCOOOM
olnpezensercs 1o cienyruen popme.

dopma
OnpeneseHue cTOMMOCTH OypeHHUs! CKBAKUHBI YIAPHO-KAHATHBIM
CIoCco00M € 3aKpenJieHneM 00CaJJHbIMU TPyOaMu

Haspanue Hapyxubrii Jnuna Croumocts 1 M O6mas
o0caiHBIX TPYO IUaMETP, MM | IIPOMEXYTKOB, OypeHust CTOUMOCTB,
M pyo
Hanpasisronas

1-asg Texanueckas
2-as TeXHu4uecKas

DKCIUTyaTallMOHHAs

Hroro

Hanneie qist rpad 1 w 2 mpuHUMAETCS TO CXEME CTBOJA CKBa)KUHBI
potopHoro Oypenus. [Ipu 3ToM , y4UTBIBas, 9TO CTOMMOCTh OJJHOTO METpa OypeHHUsI
3aBUCHUT OT INIyOMHBI U U3MeHsieTcst uepe3 50 MeTpoB, Kaxaas KOJOHHA JACUTCA Ha
MPOMEKYTKHU C y4€TOM U3MEHEHHI CTOMMOCTH.

3.3.4. CTouMOCTh OJHOTO MeTpa OypeHHs YJIapHO-KaHATHBIM CIIOCOOOM
MPUHUMAETCS M0 JIaHHBIM Ta0JuLIbI 34.

TabOmnura 34
Croumocts 1 M y1apHO-KAHATHOTO OyPEeHUS CKBAKMHBI
HapyxHblii ['myGuHa CKBaXHHBI
JUaMETp o 50 m ‘ o 100 m ‘ ooitee 100 m

o0caxHoM CtouMocTh | M CKBaXXUHBI, pyo




KOJIOHHBI
114 19,8 23,3 25,2
127 21,6 24,0 26,4
141 23,4 25,1 27,8
146 23,8 25,9 28,7
159 251 26,2 31,0
168 25,9 27,5 33,0
194 28,7 30,1 37,6
219 30,6 34,1 40,2
245 33,3 37,8 43,1
273 35,3 40,1 46,8
299 38,2 43,2 54,6
325 40,6 46,2 63,9
351 42,4 50,6 66,7
377 43,7 52,8 70,0
426 48,6 58,8 72,9
508 4,7 66,0 79,8

3.4.5. Croumocth 1 MeTpa poTOpHOro OYpeHHs] MPUHUMAETCS IO JIAHHBIM
TabmuIs! 35.

Tabmuma 35
CroumocTh 1 M pOTOPHOTO OypeHHsi CKBAKUHbI
HapyxHblii ['myGuHa cCKBaXKUHBI
[HaMeTp 110 100 | 710 200 M | Gomee 200 m
oOcagHon
CroumocTb 1 M CKBaXuHBI, pyo

KOJIOHHBI
114 9,0 10,5 12,5
127 10,5 12,0 13,5
141 12,0 14,3 16,0
146 13,0 16,5 17,5
159 14,1 18,0 18,4
168 15,0 19,5 19,8
194 17,5 21,5 21,5
219 18,5 23,3 23,5
245 215 25,5 25,9
273 23,5 27,5 27,9
299 26,0 30,0 30,0

3.3.6. Ecnu g 3akperieHusi CTEHOK CKBa)KHMHBI, MPOOYPEHHON POTOPHBIM
croco0oM, TpeaycMaTpUBaeTcsi LEMEHTHPOBAaHUE, TO OOLIYI0 CTOUMOCTh
CKBA)KMHBI CJI€IyET YMHOXKUTH Ha kKod(uuuent 1,5.

3.3.7. PKOHOMHUYECKH HAaWBBITOAHEHUIINM SBISETCS TOT CIOCOO0 OypeHus,
CTOUMOCTH KOTOPOTO MEHBIIIE.

3.4. TexHoJIOTMSl YIAPHO-KAHATHOIO OypeHust



B mnpaktuke ynapHO-KaHATHOTO OypeHUs NPUMEHSIOT IS pa3pylICHUs
MIOPOJIbI CJIEYIOMINE YEeThIPE THIA J0JOT: IBYyTaBPOBOE, OKPYIJIAIOIIEe, KPECTOBOE
u 1iockoe. [2]

JIByTaBpOBBIC JOJIOTa HWCIOJB3YIOT i OypeHHS B BS3KUX U CPEIHEH
TBEPAOCTH MOPOJax.

OxpyrJISFOIIKe T0JI0Ta MPUMEHSIIOT Ui OYpEeHUS TBEP/BIX U TPEIIMHOBATHIX
nopoz. JloioTra 3Toi KOHCTPYKIIMU OOECTICUNBAIOT OKPYTJICHHE CTEHOK CKBaYKHHBI
U B Mnpoiecce OypeHus, a O0KOBBIE Mephbs J0J0Ta 3AIIMIIAIOT JIE3BHE OT OBICTPOTO
U3HOCA.

KpectoBeie 10510Ta UCHONB3YIOT NMPU OypeHHH TPEHIMHOBATHIX TOPOA M
BAITYHHO-TAJICYHUKOBBIX OTJIOXKEHH, 9YTOOBI IPEJOTBPATUTH MPUXBAT CHAPS/IA.

[Tnockue monorta mpeaHa3HaYeHbI ISl OYPEHHS MSATKHX TOPOJ.

XKenoHku NIpUMEHSIOT 17151 OypeHUs B MECKaX M YUCTKH CKBAKUH B MPOIECCE
Oypenus. B 3aBUCHMOCTH OT Ha3HAUEHUS CYIIECTBYIOT pPa3HbBIE THIBI JKEIOHOK,
HauOobIIee PacIpPOCTPAHCHUE TONYYMIH OJHOCTBOpYATHIE JKEJIOHKH. JKemoHka
JIByCTBOpYATas MpeAHa3HaueHa B OCHOBHOM JUIS yJAJCHUs pa30ypeHHOH TOpOIbI
3a00s1. JKenmoHnka ¢ moiychepruiecknuM KJIamaHOM M KOTIheM 00eCTeunBaeT 3a CYeT
IUTOTHOTO 3aKPBITHUS KJlamaHa cOop pa3KMKEHHONW MACCHI.

3aMKM KaHaTHbIE HEOOXOAWMBI I COSAWHEHHs OypoBOTO CHapsma ¢
OypHWJILHBIM KaHATOM.

PaznBukHBIE MITaHTH CIyXar JUis OTPbIBA J0JIOTa OT 3a00s M BHIOWBaHUS
OypoBOro cHapsiia B MpOIecCe ymapHOTO OypeHus (0OCOOEHHO TpPH TMPOXOIKE
BSI3KUX MOPOJ).

YiapHbple MTAaHTH MPUMEHSIOT Ui yBEIUYEHUS Beca OypoOBOTO CHapsiia B
EeJISIX MOBBIIICHUS YPPEKTUBHOCTH Pa3pyIMICHHs TOPOILI U ISl IPEILyTPEKISHHSI
UCKPHUBIICHHUSI CKBaXWH. VI3roTaBmuBaeTcs JBa THIA YIAApHBIX  [ITAHT:
TJIAJKOCTBOJIBHBIC U C BRICAYKCHHBIMHU KOHITAMH.



[TocnenoBarensHOCT,  COOpKM  OypoBOTO  CHapsiia Uil yAapHOTO
WHCTPYMEHTA U €r0 OCHOBHBIC TapaMETPhI IPUBEICHBI HA PUCYHKE 27.

Puc. 27. Cxema coopxu 6yposoco cnapsoa 015 yOapHO -KAHAMHO20 OYPEeHUSL.
1 - nonoro; 2 - ynapHas mranra; 3 — pa3ABUKHAs IITaHTa; 4 — KAHATHBIN 3aMOK

K npeumymiectBaM yAapHO-KaHATHOTO CIMOCO0A OTHOCUTCS BCKpPBITHE
BOJIOHOCHOTO TOpH30HTa 0€3 NPHUMEHEHHUs TJIMHUCTOrO pacTBopa. XOpOLIue
pe3ynpTaThl TOMYYarOTCsl TPHU BCKPBHITUM CIA0OHANOPHBIX M OE3HAMOPHBIX
BOJOHOCHBIX TOpU30HTOB. K HemocraTkam cieayeT OTHECTH HH3KHE CKOPOCTH
Oypenus u OOJIbLIONW pacxod OOCaIHBIX TPYyO, BCIEACTBUE 4Eero 00beM OypeHus
yIapHO-KaHATHBIM CIIOCOOOM B CEIhCKOM XO3sMCTBE cocTaBisieT He Oonee 10%.
OnbIT paboThl MOKa3al, 4To Hauboyiee palMOHAIBHO HCIOJIb30BaTh YAApHO-
KaHaTHOE OypeHHe JIsi MPOXOJAKH CKBaXHH Tiyounoit no 100-150 M c mensio
BCKPBITHUS C1a0OHAMIOPHBIX BOJIOHOCHBIX TOPU3OHTOB.

PexxuM yaapHO-KaHAaTHOTO OypeHHs ONpeAessieTcs] TUIIOM JI0JI0Ta, YUCIOM
yapoB, BECOM U BBICOTOM MObEMa CHAPsI/1a, BEIMYUHON HABECKHU.

Maccy cHapsaa npuHUMaroT U3 pacyera oT 25-30 kr Ha | ¢M JIMHBI JIE3BUS B
MATKUX Topojax a0 60-70 kr B kpenkux. Yucno yaapoB B MuH MeHsiercs ot 30-40
B Kpemkux mnopogax Ao 55-60 B Msarkux. PekoMeHIyemble BEIWYUHBI MOMKHO
U3MEHATDH B 3aBUCUMOCTH OT KOHKPETHBIX I'€0JIOTO-TEXHUYECKUX YCIOBUM.



[IpaBUIIbHO yCTaHOBJIEHHOE COOTHOLIEHHE YMCIa YAapOB, BBICOTHI MOAbEMA
CHaps/a U BEJIMYMHBI HABECKU MPAKTUYECKHU OINPEACINISIeTCs M0 YCTOWYMBON paboTe
OypOBOIr0 CTaHKa U BPAIIEHUIO OTTSXKHOTO POJIMKA.

Cxema paboThl CTaHKa Il yJapHO-KaHATHOTO OypeHUsl ToKa3aHa Ha puc. 28.
[Ipu nanHOM crnocobe OypeHus mopoay 3a00si pas3pylialoT yaapamMud OypoBOTO
cHapsga 1, moaBemeHHoro Ha kaHare (Tpoce) 3. Kanar 3 mepeOpachiBaeTcs uepes
ponuk Ojoka 5 B BepiIMHE MauThl 4, orubaer OTTSHKHOM 6 W HampapstOIIUNA 8
POJIMKY ¥ HAMATHIBAETCSI HA MHCTPYMEHTAIBHBIN OapabaH 9.

Jnis  paspyuieHusi mopoabl OypoBOM CHapsii MHOTOKPATHO MMOJHHUMAIOT
KaHaToM u cOpacbiBaloT Ha 3a0oi. Takyio paboTy BBINONHIET MEXaHU3M,
cocrosimmii u3 mecrepHu 12, maryna 11 u GamaHcupHO#l pambl 7, HA KOTOpOWH
YKpeIUIeHbl OTTSDKHOM ponMK 6 u Hampaistommii ponuk 8. Ilpu BpameHuu
mectepHr 12 matryn 11 coBepmias BO3BPAaTHO-TIOCTYIATENbHOE JIBUYKEHUE,
NPUINOJTHUMAET W OIycKaeT OanaHcupHyro pamy 7. Ilpu omyckaHuum pambl
OTTSKHOW pPOJIMK 6 HaTATMBaeT W MOJHMMaeT OypoBOHM cHapsj Haa 3aboem (puc.
28a). IIpu nogbeme paMbl KaHAT OMYyCKaeTCsl, CHapsl MajgaeT Ha 3200 U pa3pyliaer
nopoay (puc. 286). BenencTBue ckpyduBaHUsl U paCKpy4YMBaHUS YIIPYroro KaHara
OypoBOIl CHapsii TOCJE Ka)XJ0ro yjapa IMOBOpPAuMBAeTCs HA HEKOTOPBIA YToJl,
Oslarosiapst Y4emy U MPOUCXOAUT OKPYTIICHUE CKBAKUHBI.

[lo wmepe HakomiieHus Ha 3aboe paspylleHHOH Topojabl (1U1ama)
3¢ (EeKTUBHOCTh yIapoB JoJjioTa ociabeBaeT. Torma BBIKIIOYAIOT — YAApPHBIMA
MEXaHMU3M M H3BJIECKAIOT OypoBOM CHapsAn U3 CKBakuHbl. [[ns ymamenus ¢ 3abos
CKBOXMHBI pa3pylUICHHOW TOPOJAbI TNPUMEHSIOT CHEIHAIbHBI HHCTPYMEHT,
HAa3bIBAEMBIN KEIIOHKOM.

[Ipu ynapHoMm crnocobe OypeHHMsI CTEHKHM CKBaXHHBI KpemsT Tpydoamu
HENPEPBIBHO MO Mepe yriayOnenus 3a00s. JluameTpsl 1010Ta U KETOHKH MEHbBIIIE
BHYTpPEHHETO auamerpa oOcagubiXx TpyO. IlosToMy KOJOHHY TpyO 3aaBiIMBaIOT
unn 3abuatot. [lo mepe yriyOneHus: oOcaaHONW KOJOHHBI CONMPOTUBIIEHHUE MOPOJ
yBenuuuBaeTcss U Ha riyouHe 30-50 M mpoABMKEHHE KOJIOHHBI MPEKpaliaeTcs.
JanbHeiiee yray0OieHrne CKBaXHHBI MPOBOJAT JOJOTOM M 00CaTHBIMU TpyOamu
MEHbIIUX AuamMeTpoB. OOBIYHO PA3HOCTh AUAMETPOB JABYX CMEXHBIX KOJOHH
o0casiHbIX TPYO MpU yJapHO-KaHATHOM OypeHuu npuHumarot okosio 50 mm. Hoyto
KOJIOHHY OOCaJHBIX TpyO0 MEHBIIEro AMaMeTpa YyJaeTcs MOTPYy3UTh B MOPOIbI
(Hmke OamMaka Tmpenpiaylnel KoyuoHHbI) Takxke Ha 30-50 m. PaccrostHue mo ocu
CKBOXHHBI MEXKIy OalmMakamMl JIBYX CMEXKHBIX KOJOHH OOCamHBIX TpyO
HA3bIBACTCS BBIXOJOM. BeiencTBre Manoro BeIX0/la CKBaKUHBI yIAPHOTO OypeHHs
OPUXOJUTCS  3aKPEIJIATh  HECKOJBKHUMH ~ KOJIOHHAMHM  OO0CaIHbIX TpyO, W
KOHCTPYKLUS CKBKHUHBI MOTY4aeTCs TEIECKOINYECKOTO BUA.
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Puc. 28. Cxema yoapno-kanamnoeo 6ypenusi:

a - MoAbBEeM CHapsza Haj 3aboeMm; O - ynap cHapsaa mo 3aboto0; 1 - OypoBoii cHapsiz; 2 —
ckBaknHa4 3 - kaHaT; 4 - MauTa; 5 — OJIOK Ha BEpIINHE MAYThI; 6 - OTTSHKHOM pONHK; 7 -
OanmaHcupHas paMa; 8 - HalpaBIAIOMIMKA PONIKK; 9 - HHCTpYMEHTabHbIN Oapadan; 10 — mecTepHs
rIaBHOTO Bania; 11 — matyH; 12 - Gonblrast mecTepHs yIapHOTO MEXaHU3Ma.
BBITTOJIHACTCA

TeXHOJIOTUYECKUI  pacyer OypeHust

CIIETYIOIIUM 00pa3oM.
1. OO6camupie TpyOBl B

YAapHO-KaHATHOT'O

CKBOXWHY yIapHO-KaHATHOTO  OypeHHs
YCTaHABIHMBAIOTCS  3a0MBHBIM  CIIOCOOOM, IO3TOMY OypeHHE CKBa)KUHBI
OCYLIECTBIISIIOT JIOJIOTAMH, WMEIOIIMMH MCEHBIIMK TUaMeTp, 4YeM JuaMerp
o0camHbIX TpyO. TUMBI MONOT U yaapHO-KaHATHOTO OypeHHs MoJAOUparoTCs B
3aBUCUMOCTH OT TBEPJOCTH IOPOJ TE€OJIOTHMYECKOrO pas3pe3a CKBaxHHbI. s
MSTKHX TOpoJ (NECKH, MEpreid phIXJIble, PACTHTEIbHBIA CIOW © T.1.)
pPEKOMEHyeTCs MCIOIb30BaTh IUIOCKHE J10JI0Ta. [ mopon cpemHel TBEpIOCTH
(TIMHBI, TIIMHBI TIECYaHBIe W JAp.) PEKOMEHIYETCSl HCIIOJIb30BaTh JIBYTaBPOBBIC
nonota. J{ns TBepapIx mopo (IeCYaHUKH, TPABHMA U AP.) ¥ TPEIIMHOBATHIX ITOPOJ
IPUMEHSIOT OKPYTJISIONIHE JOI0TA.
XapakTepUCTUKH JOJIOT MPUBOAATCS B Tabmuie 36.

Tabmnura 36
JloJioTa 1JI y1apHO-KAHATHOIO OypeHust
npuna [Timockue JIByTaBpOBBIE Oxpyrastommue
JIe3BUA, JUTMHA macca, JUTMHA macca, JUTMHA Mmacca,




MM 70J10Ta, MM KT J10J10Ta, MM KT J0J0Ta, MM KT
148 650 42 650 42 1150 85
198 750 70 750 70 1200 120
248 850 120 850 93 1300 200
298 900 140 900 120 1300 310
345 1000 180 1000 180 1350 370
395 1050 220 1050 200 1500 398
445 1100 280 1100 320 1500 596
495 1150 340 1150 400 1500 700
595 1200 450 1200 440 1500 900
695 1300 520 1300 520 1500 1400
795 - - 1400 570 - -
850 - - 1500 630 - -

Jlis Kakaoro mMpoMexyTka OypeHus MoadupaeTcs CTaHAAPTHBIA JUaMeTp

J0J0Ta.

2. Pa3pymiennas mopoja mpH yAapHO-KaHaTHOM OypeHUHU H3BJICKAETCS M3
CKBQ)KMHBI C TIOMOIIBIO KEJIOHKU. B mpoekTe crneayeT mogo0path AUAMETp U BUT
xenoHku. CBeeHus O )KeJIOHKaX MpUBEACHbI B Tabmuie 37.

Tabmuma 37
7KeJIOHKY 1JI1 yIaPHO-KAHATHOTO OypeHus
Hunamerp Hapyxub1i JlnHa, Macca, kr TUI TelbH
OalMaka, MM IUamMeTp, MM MM
1 2 3 4 5
120 114 6175 85 c
172 168 4475 181 TIOCKIM
225 219 4450 248 OAHOCTBOPHATHIM
286 273 4590 334 [TanaHoM
335 325 4580 409 C mrockin
390 377 4720 522
435 426 4800 635 ABYCTBOPHATHIM
530 529 3900 800 [JTATIAHOM

3. B 3aBuCHMMOCTH OT MPHUHSATHIX TUAMETPOB J0JOT (TIOJ KaXIyl KOJIOHHY
o0caHBIX TPYO) COCTABISETCS CXeMa ylapHO-KaHaTHOTO OypeHHs CKBakuHbBI. Ha
9TOM CXeMe YKa3bIBAIOTCS AMAMETPhI U TJyOuHBI OypeHus (cM. mpumMep Ha puc.29)
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Puc. 29. Cxema bypenus yoapHo-Kanamuuvim cnocooom

4. Ilo makcuManbHOMY TUaMETpy U TriyOuHe OypeHus moadupaercs Mapka
CTaHKa yAapHO-KAaHATHOTO OypeHHs, U BBIMUCHIBAIOTCS €ro XapaKTepUCTHKH,
KOTOpbIE TPHUBEICHBI B Tabnuie 38.

Tabnua 38
CraHkM 1J141 yIapPHO-KAHATHOTO OypeHus

TexHu4eckue moxkazaTenu MapKy CTaHKOB

YKC-22M | VYKC-30M KC-240 KC-245
HauGonpmmit nuameTp 600 900 600 600
OypeHust
I'myOuna Oypenusi, M 300 500 200 200
Ywucno yaapoB cHapsia B 40-45-50 40-45-50 40-57 40-46-52
MUHYTY
Momnocts asurarens, KBt 20 40 50 30

3.5. TexHoJiorusi poTopHOro OypeHus

[Ipu poropHoM OypeHUHM TOpHas TMOpoJa pa3pyllaeTca IO BCEMY
MOMEPEYHOMY CEUEHHIO CKB@XHHBI  BPAIIAIOIIUMCS  TOPOAOPA3PYIIAIOIIUM
UHCTPYMEHTOM (Z1osioToM) 1 ¢ mpunokeHneMm oceBOil Harpy3ku. PaspyiieHHas
nopoaa (IUIaM) HENPEPBIBHO BBIHOCHUTCS W3 CKBAXKMHBI BOCXOASIIMM IMOTOKOM
IPOMBIBOYHOM JKHJKOCTH, ITOJAABAEMOM K 32000 NIPOMBIBHBIM HAacoOCOM IO
HarHeTaTeNbHOMY HuTaHry 14, Begymieit TpyOe S5 u OypuiibHbIM TpyOam 4.

OcHoBHBIE 3JIEMEHTHI OYpPOBOM yCTaHOBKHU: OypoBO cHapsn 1-5; poTopHbIH
OypoBO#l CTaHOK C JBUTATeNEeM, BBIIMIKOW, poTopoM 15, nmebenkoit 6 u TaneBoii
cuctemoit 10-12; mupKymsIIMOHHAsS CUCTEMa JJIsi OTCTAMBAaHUS IPOMBIBOYHOM
JKuakoctu 16-17.

BypoBoii cHapsii cocTOUT U3 AoJioTa 1, yTsxKeIeHHON OypHJIbHOW TPYyOHI 2,
yCTaHaBJIMBAEMOM Mpu OypeHUU TIyOOKHX CKBaXXWUH JJII YMEHBIICHHUS UX
WUCKPUBJICHUA, TMepexoJaHuka 3 OypwibHOM KOJIOHHBI 4; Bemymied TpyObl 5.



Benymas tpyOa 5 KBagpaTHOTO ceyeHHs CBOOOJHO MPOXOAHUT Yepe3 OTBEPCTHE
BpaliaTelsis TaKoro K€ CEYEHHUs U C €ro MOMOIIbI0 MEepPeaeT BpalleHue 0ypoBOMYy
CHapsay.

Ha Bepxnuii koHer Beaymed TpyObl HaBHHYEH BEPTIIOr-CaIbHUK 7,
00€ecreunBalOMIMi ~ TepMETUYHOCTh W TMOJBUXKHOCTH €€  COEAMHEHUs ¢
HeBpamjaromumcs tuiairom 14, mo KOTOpoMy B CKBaXKHMHY HarHeTaercs
IPOMBIBOYHAS KHUAKOCTh, U KptokoMm 12. BepTmior-cansHuk ctponamu 13 oner Ha
Kpiok 12 TaneBoro 6moka 11. Yepe3 posvku 3T0oro 010Ka U KpOHOJIOKA MPOMYIIEH
taneBblii kaHaT 10, onuH KOHel KoToporo 8 mpuKpersieH K 6apabaHy MOAbEMHOM
nebenku 6, a APyToH - K TAJIEBOMY OJIOKY.

[To mMepe yrinyOneHus CKBaKMHBI KaHAT cMaTbIBaeTcsl ¢ Oapabana nebenku 6
U omyckaeT OypoBoit cHapsi. Kak Toybko Bemymias Tpyda morpy3uTcsl B OTBEPCTHE
poTopa Ha MpeAeNbHYI0 T1yOuHy, OYpOBOUM CHAPSII MPUITOJHUMAIOT, TOJBEITUBAIOT
3a BEpXHIOW OypUIIbHYIO TPYyOYy HaJ YCThEM CKBA)KMHbBI, OTBUHUMBAIOT BEAYIIYIO
TpyOy, BBHHYMBAIOT HOBYHO OypuibHyIO TpyOy, OIyCKalOT CHaps]a Ha 3a0oi
CKB@)XHMHBI, COCAMHSIOT €ro Cc BeAyiled TpyOod W mponospkaroT Oypenue. s
CMEHbl TPUTYIHUBILEroCs J0J0Ta WM JUIs 3aMEHbl €ro J0JOTOM MEHBIIEro
JMaMeTpa U3 CKBaXXHHbBI U3BJIEKAETCS BECh OypOBOM CHapSL.

[lo oxoHuaHuu OypeHHsS CKBaXMHBI Ha 3aJaHHYIO TJyOMHY CTEHKHU €€
Kperar obcaaHbiMu TpyOamu. [lo 3akperuieHus: TpyOaMu CTEHKH CKBa)KUHBI C
HEYCTOWYUBBIMU TOPOJAMHU YACPKUBAIOTCSA OT OOPYIICHHS THAPOCTATHUYCCKUM
JIaBJICHUEM NPOMBIBOYHOW JKHJIKOCTH, 3aIOJHSIOMIEM CTBOJ CKBAXHUHBL. B
KaueCTBE MPOMBIBOYHOU JKUKOCTH OOBIYHO MCIIOIB3YIOTCS TIIMHUCTHIE PACTBOPHI.




Puc. 30. Cxema ycmanosxu pomopnozo 6ypenus:

1 — nonoro; 2 — yrspkeneHHas OypuiibHas TpyOa; 3 — nepexoHuK; 4 — OypuibHBIC
TpyOBI; 5 — Beaymas Tpyda; 6 — moabemMHas ebenka; 7 — BepTIIOr-CallbHUK; 8 — KOHEI[ TAJIEBOTO
KaHaTa, 3aKperIieHHbIN Ha Oapabane nedenku; 10 — kanar (Tpoc); 11 — TaneBsii 6510k; 12 —
KpIoK; 13 — cTponsl; 14 — HarHeTareabHbIN NUIAHT; 15 — poTop; 16 — TOTOK HMPKYISILIMOHHOM
CHCTEMEI;, 17 — OTCTOMHMUK.

K npeumyiiectBaM poTOPHOTo crocoda OTHOCATCS BBICOKME MEXaHUYECKUE
CKOPOCTH, OOJBIION BBIXOJ OOCAJHBIX KOJIOHH, OypeHHe Ha OOJIbIIHME TTyOHHBI,
PKOHOMHYECKasi peHTabenbHoCcTh. K HemocTaTkaMm cienyeT OTHECTH BO3MOKHYIO
IJIMHUA3AIUIO BOJIOHOCHOTO TOPU30HTA U CBA3aHHBIE C TUM 3HAYUTEIbHBIE 3aTPaThl
BpEMEHU Ha pa3rivHu3aiuio. [lorepu BpeMeHM Ha pPa3rIMHU3ZAIUIO 3aBUCAT OT
KayecTBa MPUMEHSIEMOr0 MPOMBIBOYHOTO pPAcTBOpa W KOHTPOJS 3a €ro
napaMeTpamu B mporiecce Oypenusi. POTopHbIi criocob MOXeET ObITh peKOMEHI0BaH
JUISL TIPOXOJKH BO/JI03a0OPHBIX CKBAXXHH Ha JIIOObIE TIyOWHBI, B MEPBYIO OUYepeib
JUTSL BCKPBITHS HATIOPHBIX BOAOHOCHBIX TOPU30HTOB.

[lapameTppl ~ TEXHOJOTHYECKOIO  pEeXHMa  POTOPHOrO  OypeHus
OTIpEACIIAIOTCS (bu3UKO-MEXaHUYECKUMU CBOMCTBaMHU nopon u
TUIPOTEOIOTUYECKUMH YCIOBUSAMH pa3pes3a, a TakKe OMbITOM OypoOBBIX Opuraa u
TEXHUYECKUMHU BO3MOXKHOCTSIMU IPUMEHSIEMOTO 000PYI0OBAHUSI.

[Ipu poropHoM OypeHun oOcaaHble TPYObl CIYCKAlOTCA B CKBAKUHY
cB0OOIHO. CrieroBaTEeNbHO, TUAMETP CKBAaXUHBI JOJKEH OBITh OOJIbIIE JUaMeTpa
o0canHoi TpyObl. TUIBI 10JIOT MOAOUPAIOTCS B 3aBUCUMOCTH OT TBEPAOCTU MOPOJL
re0JIOTUYECKOT0 pa3pe3a CKBAXKUHBI: IJI1 MATKUX U CPEAHUX MOPOJ PEKOMEHAYETCS
NPUMEHSTH JBYXJOMATHBIE J10JI0Ta. [ TBEpIbIX MOPOA - IIAPOIIEYHBIE JOJIOTA.
XapakTepucCTUKU 00T MPHUBEAEHBI B Tabnuie 39.

Crpoutrcsi cxema pOTOPHOTO OypeHUs CKBaKMHBI (QHAJOTHYHO CXEMe
yIapHO-KaHATHOTO OypeHus cM. puc.29).

[TonGupaercs mMapka cTaHka Juisi poTOopHOro OypeHusi. Pekomenmanmu 1mo
BbIOOPY CTaHKa npuBeAeHbI B Tabmuie 40.

Tabmuia 39
XapakTepucTHKA 10JI0T POTOPHOro OypeHust
Junamerp nosiora, JIByxnonatHoe [ITapomeynoe

MM BBICOTA,MM macca, KT BBICOTa,MM macca, KT
118 - - 205 6,5
140 - - 235 11,8
161 210 7,5 245 13,9
172 - - 250 18,0
190 - - 275 21,8
214 270 18,5 300 37,8
243 - - 320 48,3
295 - - 380 65,1
320 - - 400 81,0
370 - - 520 150,0




394 - - 525 175,0
445 - - 575 275,0
490 570 142 625 350,0
540 620 184 - -
590 670 215 - -
640 720 240 - -
705 770 270 - -
Taomura 40
CtaHkM /151 POTOPHOIO OypeHus
Texuuyeckue Mapku cTaHkoB
MOKa3aTeIn
YPB-2A | YPB-3AM | 1BA-15B | YPB-3A3 | 2BA-15H
HaunbGonbmmit 146 200 450 250 490
auameTp OypeHus
['my6una Oypenus, M 200 500 500 800 1500
HapyxHbIif tuameTp 60,3:73 60,3;73 73:89 73:89 73:89
OypUIBHBIX TPYO
[IpoxoaHoe 150 250 410 250 410
OTBEpCTHE POTOpa
BricoTa MauTeI, M 9,5 14,5 16 17,5 18
MOoIIHOCTE
JIBUTATEIS, JI.C. 60 54 105 105 150

3.6. [IpoMBbIBKA CKBAKHH

['muHUCTBIE PAacCTBOPBHI MPUMEHSIOTCS TIPH POTOPHOM OYpEHHH CKBaKWH Ha
BOAY B DPBIXJIBIX, HEYCTOWYMBBIX M TIOJIBEPKEHHBIX PA3MBIBAHHIO TMOPOJAX IS
CIEAYIOIIMNX LETICH:

a) OYMCTKH 320051 CKBOXKHHBI OT BBIOYPEHHOM MOpobl (IIJ1aMa) U BBIHOCA €€
Ha TTOBEPXHOCTH;

0) TIUHU3ALMKN CTEHOK CKBAXXMHBI, KOTOpAsl MPENATCTBYET Pa3pyIICHUIO UX
BO BpeMsi OypeHHs B PHIXJIbIX OPOAAX;

B) CO3/JaHUS TUIPOCTATUYECKOrO JABJICHUS HA CTEHKU CKBAXKHHBI C IIEJIbIO
MPEeIOTBPAIICHHS OT pa3pyllIeHUs B HEYCTOMYMBBIX TOPOAAX;

I') OXJaXJAeHus padoueil yacTu OypoBOTro HAKOHEUHHKA BO BpeMs OypeHHs.

Bony B kauecTBe MPOMBIBOYHOW JKHUIKOCTH HCIONB3YIOT TpU OypeHUH B
YCTOWYHMBBIX MOPOJIaX, HE TPEOYIOMIMX 3aKPETUICHUS] CTCHOK CKBAKUHBI.

[Ipu OypeHnn B KpemKuX MOpoaax JJisi MOHWKEHUS UX TBEPIOCTH, a TAKKE B
YCIIOBUSIX MHOTOJITHEM MEp3J0Thl B KAadeCTBE IMPOMBIBOYHOM IKUIKOCTH
MPUMEHSIOT BOJIHBIE PACTBOPHI MUHEPATBHBIX COJICH.

JIJisi IpUTOTOBJICHHSI TJIIMHUCTBIX PACTBOPOB PEKOMEHIYETCSI MCIOJIb30BATh
MOHTMOPHUJUIOHUTOBBIE TJUHBI (OEHTOHMUTHI), OOpa3yONIME C BOJON KOJUIOMIAHBIN
pacTBOp, a TaKXKe TJIMHBI, COAEpXkAlIKe HEeOOJIbIIOE KOJIUYECTBO TUIICA U JIPYTUX
COJIEBBIX IIPUMECEM.



JIisi pUTOTOBNIEHUS TJIIMHHUCTBIX PACTBOPOB, KaK MPABHIO, HE CIEAyeT
NPUMEHATH TJIMHBI, COAEpXalllie Mecyanblie JacTuipl: kpynHee 0,1 mm - Goiee
6%, xkpynuee 0,05 mm - 6o1see 12%, menbue 0,001 MM (TIMHUCTas COCTABIISIONIAS )
- menee 40-50%.

[lomaya TIMHUCTOTO pacTBOpa B CKBAXHHY OCYIIECTBISIETCS OYypOBBIM
HACOCOM.

3.6.1. Onpenenenue HEOOXOIUMON MPOU3BOAUTEIHLHOCTH OYpOBOI0 Hacoca
IIPH ITPOMBIBKE CKBaKHUHBI

[Ipu mpsiMoli TIPOMBIBKE MPOMBIBOYHAS JKHUJKOCTh TIOJIA€TCS C MOMOIIBIO
OypoBoro Hacoca mo OypoBbIM TpyOam K 320010 CKBaXXHWHBI, a 3aT€M TIOJ
JABJICHUEM, pPa3BUBA€MbIM HAcOCOM, IO KOJBIIEBOMY IPOCTPAHCTBY MEXKIY
CTEHKAMH CKBKWHBI ¥ OYPHJIBHBIMU TPYOaMU BEIHOCHUTCS Ha TIOBEPXHOCTH 3EMITH.

HeoOxomumasi mpou3BOAUTENBHOCT OypOBOTO HAacoca OIpenessieTcst Mo
bopmyie:

Q. =0785(D7 ~dz, V... (57)
e Q, - IPOM3BOJUTEILHOCTH OYPOBOTO HACOCA, M/C;

D, - iuaMeTp CKBa)XKUHBI, M;

d’ - HapyXHBIH aUaMeTp OypHUIbHOU TPYOBI, M;

V, - CKOPOCTh BOCXOJISIIIETO TTOTOKA MPOMBIBOYHOM JKHIKOCTH, M/C.

n.oc.

CKOpOCTh  BOCXOJSIIEr0 IMOTOKA IPOMBIBOYHOW IKUAKOCTH CJIACAYET
NPUHUMATh B 3aBUCHMOCTH OT KaTeropuud pa30ypuBaeMbIX IOPOJ M THUIIA
MPUMEHSEMOTO  TOPOJOPA3PYIIAOIIETO HWHCTPYMEHTa B  COOTBETCTBUU C
peKOMeHIaIusIMu, TpuBeAeHHBIME B TaOuIe 40.

Taomura 40
PexoMeHnaanuu 1o BbI0OPY CKOPOCTH BOCXOASIILET0 MOTOKA MPOMBIBOYHOU
KUIKOCTH

Tun mopogopaspymaroiero CKOpOCTh BOCXO/ISAIIETO TTOTOKA
WHCTPYMEHTA U KaTETOPHS MIPOMBIBOYHOM KHJIKOCTH B KOJIBIIEBOM
pa30ypuBaeMbIX ITOPO/T MPOCTPAHCTBE, M/C, TIPH MPOMBIBKE

p— [JIMHUCTBIM

pacTBOpOM

Honota PX B markux mopoaax (mo V
KaTeropum) 0,6-1,0 0,6-0,8
[[Tapome4noe 10JI0TO B TBEPABIX
nmopojax (cBeime V KaTeropuu) 0,6-0,8 0,4-0,6
KopoHku, apMUpOBaHHBIE TBEPIBIM
CIUIaBOM 0,25-0,8 0,2-0,5
AnMa3HbIe KOPOHKH 0,5-0,8 -

3.6.2. Omnpenenenue HEOOXOAWMOIO JaBjIieHHs OypOBOTO Hacoca IMPU IPOMBIBKE
CKBa)XMH

JlaBnenue, pa3BuBaeMoe OYpOBBIM HAcOCOM MPU MPOMBIBKE CKBAXKHUH JOJIKHO
PaBHATBHCS CYMME THIPABIMYECKUMX CONPOTUBIEHUNW B OTACIBHBIX 3JIEMEHTax
IUPKYJISIITAOHHON CUCTEMBI C YIETOM BEIMYMHBI KO3 UIIMEHTA 3armaca:



P=K,(P,+P,+P,+P,+P,)+H,_,I10, (58)
r1e P, - MOTepH JaBJIEHUS B TOBEPXHOCTHOM OOBSI3KE MUPKYIALMOHHON CUCTEMBI;
P, - IOTEpH JaBJeHUs B OypUIIbHBIX TpyOax;
P, - IOTEpH J1aBJICHUS B COCIMHEHUAX OYpPHIBHBIX TPYO;
P, - IOTEpH JABJICHUS B IOPOAOPA3PYIIAIOIIEM HHCTPYMEHTE;
P, - IOTEpH JABJICHUS B KOJBIIEBOM MPOCTPAHCTRE;

K, - xoaddummenT 3anaca, BBOAUMBIN M3-32 Pa3HOCTH YJEIbHBIX BECOB
IIPOMBIBOYHOM >KMJIKOCTU B OypUIIBHBIX TpyOaxX M B KOJIBLIEBOM MPOCTPAHCTRBE.
Cnenyer npunumarts K, = 1,1 - 1,3.

[loTepu naBiieHHUs B MOBEPXHOCTHOW OOBS3KE UUPKYISIUOHHOW CHCTEMBbI
CJIeTyeT OMpeeNATh o Gopmye:

P=a,7, Q% KFC/CMZ, (59)
I7ie a, - 00001IeHHbIN KOA(DPUIIMEHT CONMPOTUBICHUS B 3JIEMEHTaX MOBEPXHOCTHOM

OOBSI3KM LMPKYJISIIMOHHOW CHCTEMbI (COMPOTUBIEHHE CTOAKa C OTBOJAOM
OypoBOTo pyKaBa, BEpTJIIOra U Beayliei TpyOsl). Bennuuny q, cieayetr mpuHUMATD

B pegenax (2-4)107;

Y, - YHAEObHas IUIOTHOCTh IJIMHUCTOIO PpacTBOpa, KOTOPYIO CIEAYET
npuHIMath B npeenax (1,1-1,3) r/em’;

Q,, - MPOM3BOAUTEIBLHOCTH OYpPOBOIO Hacoca, Ji/c.

[Totepu naBneHus B OypuiIbHBIX TPyOax clieAyeT ONpeaessTh no hopmyIe:

P,=826-4-7, Qb : Kre/em?, (60)
(@)

rjae A - KoophUIHUEHT CONMPOTUBIICHUS B OypHIIBHBIX TPYyOax;

¥, - YAEIbHAs MIIOTHOCT INIMHUCTOTO PacTBOpa, r/em;

Q,, - IPOM3BOAUTEIHLHOCTH GYPOBOTO HAcoca, M/c;

| - oO1ast yHA OYPHIIBHBIX TPYO, M;

d; - BHYTPEHHUH AuaMeTp OypUIbHBIX TPYO, CM.

[Tpu mpoMbIBKE BOJIOM KOAPPHUITUEHT COMPOTUBIICHUS CIEAYET OMPECNIATh
o gopmyuiie:
(61)

0,226 !

A = 0,0121
(@:..)
rae d;, - B METpax.
B sTom ciydae 115t npuOIMKEHHBIX Pacu€TOB MOYKHO MMPUHUMATD
4, = 0,02-0,025.
Ecnau npombIBKa CKBa)KUHBI IIPOU3BOAUTCS ITIMHUCTBIM PAacTBOPOM, TO JUIA
omnpezaeneHuss Ko3(p@UUMEHTa CONPOTUBIEHUS 1, HEOOXOAMMO BBIYMCIUTH

KPUTHYECKYIO CKOPOCTh TEUEHUS )KUJIKOCTH B OypUIBHBIX TpyOax mo ¢popmyiie:

Y, = 0,25\/T—T, m/c, (62)
Yy



rae 7, - JUHAMUYECKOE HAMNpSOKCHWE CABUTA TJIMHUCTOTO pacTtBopa. Jlms
HEYTSDKEICHHBIX TJIMHUCTBIX PaCTBOPOB CIIETYET MPUMEHSITh

7, = 80-100 qun/cm®.

3atem ompenenseTcs (akTHYECKas CKOPOCTh TEUEHHUS pacTBopa B
OypUIIBHBIX TpyOax mo gopmyire:

_ Q. / 63
0,0785(d;,, |~ e (63)

o6.m

rZie pa3MepHOCTh Q,, BJI/C; d! - BCM.
CpaBHuBas Y,, Y,, ONPENENISIETCA PEXKUM IIOTOKA B OYyPUIILHBIX TpyOax: npu
Y5 <Y,, - PS)KUM JIJAMUHAPHBIY, NIPH Y,  >Y, - PEKUM TypOYJICHTHBIH.

[ToncunteiBaeTcs 0600meHHBIN KpuTepuii Pelinonbaca Re o popmye:
1
n %o

n
Yom 'dg.m” “Vep 6(7: -d;,,
IJie 1 - OIMHAMUYECKas BSI3KOCTh TNIMHUCTOTO PacTBOpA, CIACHYeT NPUHUMATB.7 =
0,01 3. Pa3sMepHOCT OCTANBHBIX equHuL: 7, = 80 - 100 gur/cm?, Y, - cm/c, Vop -
(1,1-1,3) r/em’.
[Ipy JaMUHApDHOM pPEXHUME JIBFDKCHUS TPOMBIBOYHOW JKHIKOCTH B

OypUJIBHBIX TPyOax KO3(PPHUIIMEHT COMPOTUBIICHUSI A OMpenesseTcs no Gopmyre:
64
A= 65
o (65)
IIpu TypOynentHoM pexume aBuxenus, eciu Re>50000, kosddummeHt

COITPOTUBJICHUSA pPaBCH:

0,0121
A= W
,0.m

Ecau ke Re<50000, ko3dduIiueHT ConpoTUBICHUS PABEH:
J, = 0](Re)** (67)
[lotepu naBmeHUs B COCOUHEHUSX OYPWIBHBIX TPYyO PEKOMEHIYETCS
MPUHUMATH:

(66)

P, =(01-013)P,, krc/cM’. (68)
[Totepn naBieHUss B TOPOJOpA3PYIIAKONIEM HHCTPYMEHTE  CIIEIyeT
IMPUHUMATDb:
P, =(012-014)P,, krc/em?. (69)
IloTepn naBiieHMS B KOJBLEBOM NPOCTPAHCTBE CIENYET ONPENEIATH IO
dbopmye:
P, =82,64,-7 Q! : (70)
"o ~(az,)f - +(az, )
rae A, - K03 UIIMEHT COTPOTUBJIECHHUS B KOJIBIIEBOM IMPOCTPAHCTBE.
ECHI/I HpOMbIBO‘-IHOﬁ KUAKOCTBIO ABJIIACTCA BOJA, TO CJ'ICI[yeT HpI/IHI/IMaTI)

2=0,025.




Ecnu ke 1y MpOMBIBKM CKBa)XMHBI TPUMEHSIETCSI TIIMHUCTBIA PacTBOpP, TO
onpenensoT (HaKTUIECKYI0 CKOPOCTh T€UEHUS TJIMHUCTOTO PacTBOpa B KOJIbIIEBOM
IPOCTPAHCTBE 1O (hopMyIie:

Q6.H
Y., = . 1 M/C, 71
0,0785[D62—(dg.m)2J © (1)

I7Ie Pa3MEPHOCTH:
Q,, -BJ/c; D, u d/, -BCM.
Ecm Y, >Y,_, 10 4, = 0,024-0,025.
Ecmn xe VY,,<Y,, HEOOXOOMMO OIpPENENUTh OOOOIIECHHBIM KPUTEPHI

Peitronbaca mo popmyre:
Re = : (72)
n To
+ 2
YK.n (Dc - dgm){yzp 67/217 .Y’(-”
I7I€ OCHOBHbBIEC €IMHUIIbI U3MEPEHUN U BEJIMYMHBI IPUHUMATh TAKUMHU K€, KaK MpU
onpeneneHuu Re it TeUeHUs KUIKOCTH B OYPUIIBHBIX TPyOax.
ITo Benuunne Re onpenensieTcs CONPOTUBIEHUE B KOJIBIIEBOM MPOCTPAHCTBE:
80
A =—— (73)
Re
3.6.3. IlonGop OypoBOTO Hacoca JJjisl IPOMBIBKH CKBaKHH

Ilo BEJIMUMHE  HEO00XOIUMOrO0 nasiaeHusa P U HeoOXOoIUMOU
POU3BOAUTENILHOCTH OYpOBOTO HAacoca B COOTBETCTBHUHM C PEKOMEHJIALUSIMH,
NpUBEICHHBIMU B TaOnuie 42, moadbupaercs mapka OypoBoro Hacoca. s
noo0paHHON Mapku OypoBOro HAacoca B COOTBETCTBUH C JAHHBIMH B Tabnuie 43,
BBITTUCHIBACTCS €70 TEXHUYECKAsh XapaKTePUCTHKA.

Tabmnuma 42
Mapku HACOCOB U COOTBETCTBYIOIIIME UM BeJTHYUHBI
NMPOU3BOAUTEIHLHOCTH U aABJIEHUS

Haubonwmmee pabouee HauGonbsmas
naBiieHue OypoBOTo Hacoca, MPOU3BOAUTEIHHOCTD Mapxka 6ypoBoro Hacoca
Kre/em? OypoBOTO Hacoca, Ji/c

1 2 3

24 17,45 9I'p

29 14,60 9I'p

35 16,70 ol'p

39 10,80 9I'p

45 13,30 OMI'p
4,20 OMI'p

50 5,00 11I'pb
8,34 9I'p
9,95

60 10.20 OMI'p




65 3,75 11p

7.85
75 8.25 OMI'p

529
80 716 o'p
100 6,00

6,10 OMT
125 4.80 p
160 3,65

Tabmnura 43

OcCHOBHBIE XapPAKTEPUCTUKH OYPOBbIX HACOCOB

Mapka 0ypoBOro Hacoca
Hapaverp 215{(520 9p 9MTIp 11Tp 11TpB
24:29: 35:45: 65 50
HaubGonbmee pabouee 39-50. 60;75;
JaBJICHUE Kre/cm? éO ’ 100;125;
160
HanGonpmas 17:45; 16;7; 3,75 50
MIPOU3BOUTETHHOCTD, 4.2 14:6; 13:3;
a/c 10;8; 9;95;
8;34; 10;2;
5;29; 7,85;
7,16 8;25;
6;6,1;
4,8,
3,65
JlnameTp CMEHHBIX 100; 80:90:
BTYJIOK, MM 115; 100;115; 80 90
127 127
Ywuciio ABOMHBIX 94 44; 55;
XOJIOB MOPIITHA B 90 90 100 100
MUHYTY
[ToTpeli1. MOIIHOCT,
KBT 23,5 44,2 73,6 35,3 35,3
["aGaputH. pazmepsl,
MM
JUTAHA 144 630 2630 1930 1870
HIMpUHA 873 1040 1040 990 997
BBICOTA 932 1630 1630 1510 1510
Bec, kr 700 2760 2760 1150 1100

3.6.4. Pacuethl TOTPeOHOTO KOJMYECTBA TIJIMHUCTOIO pacTBOpa U
KOMITOHEHTOB JIJIs1 €r0 MPUTOTOBICHUS



[TorpeOHOE KOMWMYECTBO TJIAMHHCTOTO pacTBopa s OypeHus OJHOU
CKBKWHBI OMPECISETCS M3 YCJIOBUS BO3MOXKHOHM IMOTEPH MPHU MUPKYJIAIHHA TIO
bopmyie:

W, =W, +W, +W,, (74)

. 3.
W, - 00beM CKBa)KUHBI IPOCKTHON TITyOUHBI, M,
W,_ - 0o0beM OYMCTHOH CHCTEMBbl, NPUHUMAEMBIi B 3aBUCHMOCTH OT

oc

. 3.
re0JIOTHYECKHUX YCIOBHM U TNTyOUHBI CKBAXKHHBI PaBHBIM 3-8 M,
W, - OTepu MPOMBIBOYHOM KUIKOCTH, MPUHUMAEMbIE paBHbIMU 3-6% OT

00beMa CKBaKUHBI.
O0BbeM CKBaKUHBI TPUHUMAETCS (C 3aI1acoM) paBHBIM:
7Z'd 2
W, = TH : (75)

c

rae d - TuaMeTp CKBaKUHBI HAYaJIbHBIN, M;

H - rnyOuHa CKBaXUHBI, M.

KonuyecTBo rvHBI B TOHHAX, HEOOXOAUMOE MJIsi MPUTOTOBJIEHUs 1 MeTpa
onpenensercs no Gopmyie:

V- \Vop = 7s
P2 — ( ep )’ (76)
V.=V
_ 3
rae y, = 2,3 - 2,6 T/M” - yelbHasl INIOTHOCTb [JIMHBL;
3.
¥, - 3a/laHHas yJeJbHas INIOTHOCTh IJIMHUCTOTO PacTBOPA, T/M,
3
7, - YAeJbHas TUIOTHOCTb BOJIBI, T/M".

OO6mur1ast TOTpeOHOCTH B TIIMHE OMpeaesaeTcs 1o Gopmyie:
=P W,,T, (77)
OOmast moTpeOHOCTh B BOJC I NPHUTOTOBJICHHS TJIMHHCTOTO pacTBOpa

paBHa:

B(luij (78)
VeV

B 3aBucumoctu ot IIPUHATOTO IIPOLCHTA IMOTECPb HpOMbIBO‘IHOﬁ KHUIKOCTH
OoNpEaAcCIACTCA CMCHHAA HOTp€6HOCTB B I'NIMHC U BOJAC OJIsI BOCCTAHOBJICHUA o0beMa
TIIMHUCTOI'O paCcTBOpaA.

CMmeHHas HOTpe6HOCTB B I''TMHC:

Fc,w = 0’036Q,6.H : Tc,w ' p ' PZ b M3' (79)
Cwmennas HOTpe6HOCTB B BOJC:
B :[1_M7/BJ'Q6.H 'Tc',w’ M3’ (80)
Ve Vs

rae Q,, - MPOU3BOAUTENBHOCTh OypOBOro Hacoca ,J/c;
T., - KOJTMYECTBO 4acOB pabOTHI B TEUEHHUE CMEHBI, CIEAyeT NPUHATH T,,=0-8

YacoB;
© - TIOTEPH TJIMHUCTOTO PacTBOPA.

Crnenyer npuHUMATH:



pzloo_'wn,%_ (81)

ep
3.7. lleMeHTHpPOBaHME 32aTPYOHOI0 MPOCTPAHCTBA CKBAKUH
3.7.1. TexHOJIOT Ul IEMEHTUPOBAHUS

3arpyOHOE IIEMEHTHUPOBAHKE MO/ JABJICHHUEM MPOBOAT IIEMEHTHPOBOYHBIMU
arperatamu.

IlemMeHTHPOBOUHBIM arperar COCTOMT M3 BOJSHOTO Hacoca, Hacoca Ui
3aKa4YMBaHUS IIEMEHTHOTO W TJIMHHUCTOTO PAacTBOPOB, MEPHOTO Oaka, OOBS3KH
HACOCOB, Pa30OPHOr0 METAJUIMUECKOTO TPyOOINpoBOJa Ui COSAMHEHMs arperara
CO CKBaXUHOW, THAPABIMYECKONW I[IEMEHTOMEIIANKH (BOpOHKHM), Oauka mjs
LEMEHTHOT'O PacTBOpA.

[lemeHTHPYIOT 3aTpyOHOE MPOCTPAHCTBO C MPUMEHEHUEM CIICIHATbHBIX
[IEMEHTHUPOBAHHBIX TPOOOK, TpEeAHA3HAYCHHBIX [UISI TPEJOXPAHEHHS  OT
CMEIIMBAHUS [IEMEHTHOTO U TIMHUCTOTO PacTBOpA.

Crioco0 IEeMEHTHPOBAaHUSA TMPU IOMOIIKM JBYyX mpoOok (puc. 31)
3aKJIFOYAETCs B CIICTYIOIIEM.
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Puc. 31. Cxema yemenmuposarusi ¢ NOMOwbI0 08YX NPOOOK:
a - 3aKauMBaHUE [IEMCHTHOTO PacTBOpa; O - oa4a [IEMEHTHOT'O PACTBOPA B CKBAKHHY B
- NPOJABIMBAHUE IEMEHTHOTO PACTBOPA B 3aTPYOHOE MPOCTPAHCTBO U CXOXKJICHHE MPOOOK; T -
OIyCKaHUE KOJIOHHBI Ha 3a001; 1 - [IeMEHTUPOBOYHAS TOJIOBKA; 2 - HIKHSS LIEMEHTHPOBOYHAS
npoOka; 3 - ynopHoe KoJibl10; 4 - 6anmmMayHas npooka; 5 - BepxHsis npooka.



Kononny o0cagHpix TpyO MOABENIMBAIOT Haja 3a00eM Ha BBICOTY 1-2 M u
IPOMBIBAIOT CKB&)XMHY BBICOKOKAUYECTBEHHBIM TJUHUCTBIM pacTBopoM. Ecnu
CTEHKH CKBa)KMHBI YCTOWYMBBI, PACTBOP HMHOI/IA 3aMEHSIOT BOJIOM WJIM CHUXKAIOT
€ro MJIOTHOCTb.

3aTreM, OTKPBIB KPBIIIKY IEMEHTUPOBOYHOM TOJIOBKU 7, B 00CaHYIO KOJIOHHY
OMYCKAaIOT HWXHIOI I[IEMEHTUPOBOYHYIO MPOOKY 2, LEHTpPaJIbHOE OTBEPCTHE
KOTOPOM 3aKphITO IUIACTUHKOW M3 CTEKJIAa; BEPXHIOK NPOOKY IMpU MOMOIIH
CTOIIOPOB 3aKPEIUISIIOT B IIEMEHTUPOBOYHON TOJOBKE (€CIH MPUMEHSIOT T'OJIOBKU
[I'3-120). KpplmKy roJIOBKM CHOBAa HAaBMHYMBAIOT M 3aKAUYUBAIOT B CKBAXXUHY
HEOO0XO0MMOE KOJIMUYECTBO LIEMEHTHOTO PacTBOpa.

[lon paBneHWeM IIEMEHTHOTO pacTBOpa HUXKHSS NpoOKa OmMycKaeTrcs B
KOJIOHHE TpyO Ha ompenencHHyo rinyouny. [locie 3akayku 1IeMEHTHOTO pacTBOpa
OCBOOOKIAIOT BEPXHIOID NPOOKY M TMOBEPX HEE 3aKAaYMBAIOT MPOMBIBOYHYIO
KUIKOCTh, KaK MPABUIIO, ITMHUCTBIA PacTBOpP.

[leMeHTHBI  pacTBOp, HAXOIAIIMHCA  MEXAy JByMs IpoOKamu,
npojaBinuBaetrcs BHU3. HuxHsa npoOka, TOWAS A0 yHNOPHOTO KOjdblla 3 WU /10
OammMayHoi npoOku 4, octaHaBiuBaeTcs. LleMeHTHBIN pacTBOp MOJ AaBICHUEM
BEpPXHEHN MPOOKH pa3pylliaeT CTEKISHHYIO MJIACTUHKY HIM)KHEW U BBITECHSAETCS, B
3aTpyOHOe mpocTpaHcTBO. Korjma BepxHsisi mpoOka S5 [0iMaeT 10 HUKHEH,
MaHOMETPp Ha HAcOoCe IMOKaXKET pEe3KOe TOBBIIICHUE [aBJICHUS, MNPOU30UIET
TUAPABIMYECKUNA  yAap, YKa3bIBAIOUIMM HAa  OKOHYaHHE MPOJAABIMBaHUS
HEMEHTHOTO pPAacTBOpa. OJTO CHYKUT CHTHAJIOM JJii OKOHYAHUS HarHeTaHUs
KHUAKOCTU. BBIKIIIOUMB HAcoOC, 3aKPBIBAIOT BEHTUJIb LIEMEHTUPOBOYHON TOJIOBKH,
9TOOBl HE OBUIO OOpPAaTHOTO NBMIKEHHUS PAcTBOpAa W3 CKBAXKUHBI, U OOCAIHYIO
KOJIOHHY OITyCKaloT Ha 3a0o0i. B Takom BuIE SKCIUTyaTallMOHHYIO KOJIOHHY
OCTaBJISIIOT TE€PMETUYHO 3aKphITOM Ha 24 4 jid 3aTBepAEBaHUs LieMeHTa (Ipu
EMEHTHUPOBAaHUU KOHAYKTOPOB - Ha 16 u).

3.7.2. TeXHOJOTUYECKU pacueT [IEMEHTUPOBAHUS

OO0beM IEMEHTHOTO PAacTBOpa, HEOOXOAMMBIN I CO3/IaHUsl B 3aTPyOHOM
IIPOCTPAHCTBE IIEMEHTHOTO KOJbIIAa BBICOTON H, M 1ieMeHTHOro cronba BHYTpH
KOJIOHHBI 00caHbIX TpYyO N, onpenensercs mo dhopmyie:

W, = 0,785k, {D.2 - (D" H, + (D3 h,, |, M, (82)

rne D, - iMaMeTp CKBaXHHBI, M;

D! - HApYKHBIA TUaMETp 00CaTHBIX TPYO, M;

D¢ - BHyTpPEHHUI JuaMeTp 00CaaHbIX TPYO, M;

H,, - BBICOTa IIEMEHTHOTO KOJIbIIA B 3aTPYyOHOM IIPOCTPAHCTBE, M;

he: - BBICOTAa IIEMEHTHOTO CTaKaHa BHYTPH KOJIOHHBI 0OCaIHBIX TPYO,
npuHuMaercs paBHoit 10-20 wm;

K, - 1,2-1,3 - ko3 uiiueHT, yauThIBaOIIMN TOTEPH IIEMEHTHOTO pacTBOpa U
€ro JIOTIOJHUTENBHBIM PAacX0/1 Ha 3all0JIHEHHE PACITUPEHUN B CKBaOKUHE.

JIJist IPUTOTOBJIEHUS IIEMEHTHOTO PacTBOpa CIEAYET ONpPEeNeIUTh MOTpeOHOe
KOJIMYECTBO CyXOI'o LIEMEHTA M0 (hopMyJie:



=k — % W (83)

cy B Y2
Vet E Vy
rae 7, =3,05-3,2 /M - yJeJIbHas TJIOTHOCTh CYXOT'0 IIEMEHTA;

2
y, = 1 T/M° - ynenbHas IIOTHOCTH BOJIBI;

B/11 = 0,3-0,5 -Boo1nieMEHTHOE OTHOIIICHHUE;
Ko =1,1-1,15 ko3¢ dunvieHT, yauThIBAIOMMN TOTEPH CYXOro IeMEeHTa Mpu
NIPUTOTOBJICHUH PacTBOPA.
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Puc. 32. Pacuemnas cxema uemeHmupoearnusl CKe6AasCUHbl

[ToTpeOHOE KONMMYECTBO BOABI JJISI MPUTOTOBICHUS IIEMEHTHOTO pPacTBOpa
OyZeT paBHO:
B=1I[-BII],M. (84)
[leMeHTHBIN pacTBOpP B KOJBIIEBOE MPOCTPAHCTBO TOIMAIACT CHHU3Y, BBIXOJS
U3 00CcaiHOM TPYOBI IMMyTeM MPOJABIMBAHMS €r0 ¢ TIOMOIIBIO TJIMHUCTOTO PacTBOPA
(Tpo1aBOYHOM KHUIKOCTH).
KonuuecTBo mpomaaBOYHON IKUAKOCTH JUIS TPOAABIMBAHUS IIEMEHTHOTO
pacTBopa clieflyeT OonpeAesiTh no Gopmye:
W, =0,785K, -(D;f(H -h,,), m, (85)
rne H - rirybuna ckBakuH, M;
K - K03QPuImenT, yauThIBarOIUN CKaThe KUIKOCTH.
JlaBiieHre, KOTOpoe AODKEH cO3laTh OypOBOM HAcOC ISl MPOIABIMBAHHS
IIEMEHTHOT'O PacTBOpa, OMpeenseTcs mo Gopmyse:
p - h”'"l)g w0 7s), 0,014 +8, K['c/eM?, (86)
rae y,, - (1,85-1,95) 1/ M - yZIe/bHas IUIOTHOCTH LIEMEHTHOTO PACTBOPA;




Vop = yACIbHAasA IIJIOTHOCTH HpO,Z[&BO‘IHOﬁ KUAKOCTHU, IIPUHHUMACTCA paBHOﬁ
V., IpA ITPOMBIBKC CKBAKMHEI.

[To BbIYMCICEHHOMY MdaBlIEHUIO THOAOMpaeTcs Mapka OypoBOro Hacoca B
COOTBETCTBUU C JaHHBIMU Tabmuipl 41. [Ipu 3TOM cienyer paccMOTpeTh BOIPOC O
BO3MOXKHOCTH TIPUMEHEHUS JJIsl IEMEHTHPOBAHUSA CKBAXKHMHBI OypOBOro Hacoca,
UCTOJNb3YyeMOro Ui 3aKauMBaHUS B CKBOXHWHY NPOMBITOH skuakoctu. [lo
BbIOpaHHOW Mapke OypoBOro Hacoca, UCHONb3ys JaHHble TaOmuIBl 42,
nonoupaercs MIPOU3BOUTEIBHOCTb OypoBoro Hacoca, paBHas
IPOU3BOAUTENFHOCTA IEMEHTUPOBOUHOTO arperata Q.

Bpewmsi, HeoOxonumoe Al LIEMEHTUPOBAHUS CKBAXKUHBI, OIMpENesieTcsl Mo
dbopmye:

- =Wu +W,,

5 +t_, MHH, (87)
ya
3
rae Q. - IPOU3BOIUTENBHOCTD IEMEHTUPOBOYHOI'O arperara M°/MuH;
t, - BpeMs, pacxoAyeMoe Ha BCIIOMOTaTeJbHBbIC OIEpalUd [pH

nemeHtupoBanuu. Crnegyer npunuMmarts t, =10-15 mun.

OO6miee BpeMs, HEOOXOAMMOE IS TIpollecca [IEMEHTHUPOBAHHUSI, JTOJHDKHO OBITh
MEHBIIIE BPEMEHU CXBAThIBAaHUS IIEMEHTHOTO PACcTBOpPA, T.€. JOJDKHO BBIMOJTHATHCS
yCIIOBHE:

T<0,75 Ty, (88)
rae BenmunHa T, ONpenensercs B 3aBUCHUMOCTH OT BOJIOIEMEHTHOTO
OTHOILIEHUS 110 Ta0nure 44.

Tabnuna 44
Bpems 10 HayaJ1a CXBAaTHIBAHMS M MPOAO/IKUTEIbHOCTH CXBATHIBAHUSA
IeMEeHTa

Bopaoniementnoe Bpewms no Hauana [Tpom0KUTENBHOCTD
oTtHomeHune B/1] CXBaTbIBAHUS, MUH CXBaTbIBaHUS, MUH

0,30 85 20

0,35 95 20

0,40 105 20

0,45 115 20

0,50 120 20

Ecnmu ycnoBue 87 He BBITIONHSETCS, CleAyeT MOao0parh OypoBOW Hacoc
O0JIbIIIeH IPOU3BOAUTEIHLHOCTH.



3.8. 'epmeTn3anusi BOJAONPHEMHONM YACTH CKBAKUHbI

JUis mpenoxpaHeHus KOJbLEBOTO 3a30pa MEXAYy Haa(WIbTPOBBIMU U
oOcagHbIMU TpyOamMM OT NOMAJAaHUS IECKAa NPUMEHSIIOT CaJbHUKH, KOTOpBIE
0OBIYHO YCTaHABIMBAIOT HAa HAAPHILTPOBOM Tpyode. [2]

KonbiieBoii nepeBsSHHBIN CalbHUK MPEACTaBIseT cO00i KOJBIO C OCTPHIMU
HIDKHUMH KpasiMu. HapyHblil AMaMeTp KoJbla JOJIKEH ObITh HEMHOIO MEHbIIE
BHYTPEHHETr0 auaMmeTpa oOcaaHbIX TpyO, a BHYTPEHHHUU JIHaMETp - HEMHOTO
0o0JIbIlIe HAPY>KHOTO AaMeTpa (PUILTPOBOM TPYOBHI.

Konbuo Beicotoii 0,4-0,5 M, omyckaeMoe B CKBaKHHY, BBOAST HUKHHUM
3a0CTPEHHBIM KpaeM B 3a30p MexAy HaApuiIbTpoBOW M 00CamHON Tpybamu u
3a0MBaIOT y1apamMu cBepxy. B Boje nepeBo pa3dyxaeT u INIOTHO 3aKpbhIBAET 3a30P.

Pe3nHOBBIN pa3kUMHON caldbHUK (pHuC. 33) U3rOTOBISAIOT CIELYIOINUM
o0pazom.

Ha tpy6e 4 ykpemisitor onopHoe KoJiblio / ¢ 0opTukoM. Ha BepxHeM KoHIle
TpyObl HMMeeTcs pe3nda, Ha KOTOpyr HaBHUHUMBAOT Mydty 3. Hmke mydTb
IOMELIAIOT CBOOOJHO Mepemeraroneecs mo Tpyoe xonbplo 5. Ha BepxHeM KoHIle
My(]THI 3 J1€7a0T BBIPE3 CIYCKOBOI'O Kproka. Mexay KojiblamMu 5 U 7 MOMEIIaroT
pe3uHOBBIH LMAMHAP 6. Bpamas OypunbHbie TpyObl HampaBo, mydty 3
HaBUHYMBAIOT Ha TpyOy 4. MydTa 3 Ha)XUMaeT Ha KOJbIO 5, KOTOPOE MOCTENEHHO
CKMMaeT pe3nHOBBIM uMHAp 6. Korna pe3uHOBBIN HUIMHAP NPHU pacCIIUpPEHUH
yIpeTcsl B CTeHKU 00cagHbIX TpyO 2, nanmbpHeiliee ABMXeHUE My(PThl 3 BHU3 CTAHET
3aTPYJHUTENBHBIM; CJIEIOBAaTeNIbHO, KOJBLIEBOM 3a30p Beile (uiapTpa Oyaer
3aKPBIT PE3UHOBBIM LIUIMHIPOM, 32KATHIM MEXKTY KOJIbLIAMHU.

IlenpkoBBIN canbHUK. Bepxuuil kpait HaaduibTpoBoro mnarpyoka HMeeT
pe3b0y AJIMHONW B TpH pa3a 0oJiblle CTaHIAPTHOM ISl TPyObl COOTBETCTBYIOIIETO
nuamerpa. My¢dra ¢ nBoliHbIM ['-00pa3HbIM BBIPE30M JUIsl CIIyCKOBOTO KpIOKa
JOJKHA UMETh pe3bOy B /iBa pasa JUIMHHEE CTaHIapTHOM.

CanbHUKOBOE YCTPOWCTBO COCTOUT U3 My(PThI M HaAPUIBTPOBOIrO NarpyoKa,
Ha kotopoMm Ha 0,3-0,4 M HMKe pe3pOOBON YACTH MPUBAPEHO OINOPHOE KOJIBLIO,
YIUIOTHSIIOIIEE TI'PyHAOYKChl M IEHBKOBYIO CAJbHUKOBYKO HaOMBKY. YCTaHOBHB
¢unbTp Ha 3a00M CKBaXKWHBI, My(QTy BpaIalOT CIYCKOBBIM KPIOKOM BIIPaBo,
rpyHAOyKCa JBUTAETCS BHU3 U YIUIOTHSET CAJIbHUKOBYIO HAOWBKY B KOJIBIIEBOM
3a30pe.

3azop 6onee 50 MM MeXIy HApYKHBIM AMAMETPOM HaA(PUIBTPOBOU TPYObI
¥ BHYTPEHHUM JUaMETPOM 00CaAHON pabouell KOJOHHBI 3aKPbIBAIOT MEPEXOAHBIM
NEHHKOBBIM MaTPyOKOM-CadbHUKOM. JlMaMeTp ero B HIDKHEH 4YacTH paBeH
auameTpy HaapuibTpOBOW TpyObl, B BepxHEel -Ha 50 MM MeHblLIe auameTpa
00caaHBIX TPYO.
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Puc. 33. Canvrux pe3unoswiii pazjicumHou
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1 - BeIpe3 1711 CIIyCKOBOTO KPIOKA; 2 - oOcaaHas Tpyoa; 3 - mydTa; 4 - HaabuasTpoBas
Tpy0a; 5 - KOJBIIO; 6 - pe3WHOBBIM HWIUHAP; 7 - OIOPHOE KOJIBLIO.

3.9. HaOmoneHus B mpoueccax Oypenust

B npomecce OypeHHss CKBaXMH Ha BOAY HEOOXOAMMO MPOBOIUTH
THIPOTEOJIOTUYECKUE HAOIIOACHNUS.

['upporeonoruueckre HAOMIOAEHUS TMPH  yAApHO-KAHATHOM  OypeHHH.
[TonoxeHne ypoBHS BOJbI B CKBaKMHE (DUKCHPYIOT HE MEHEEe YeThIpeX pa3 B
CMEHY: B Hayajie CMEHbI, IEpe]] CITyCKOM MHCTPYMEHTA; Mepe/1 epepbIBOM Ha 00e,
MOCJIE MOJBbEMA UHCTPYMEHTA; MTOCJE MEPEPHIBA; B KOHIIE CMEHBI. Y POBEHb BOJIbI B
CKB)XMHE H3MEPSIIOT XJIOMYIIKON WM 3JEKTPOYPOBHEMEPOM OT Kpasi 0O0caaHOU
TpyOBI ¢ PUKCcaLUEel ero MOoJI0KEHNU OTHOCUTENIBHO YCThsI CKBAXKUHBI.

KocBeHHbIMH mMOKa3zaTtelsiMMd W NPU3HAKAMU BCKPBITHUS W MPOXOJKH
CKBaYKMHBI BOJOHOCHOT'O TOPU30HTA CIIyXKaT:

COCTaB TOPOJ, TUIHYHBINA ISl BOJOHOCHBIX TOPU30HTOB (IIECKH, T'paBUM,
TaJICYHUKH, MEJI, U3BECTHSKU, JOJOMUTHI U T. 11.).

3HAYUTEIbHAs CKOPOCTh BOCCTAHOBJIEHUS YPOBHS BOJbI B CKBaXXMHE MOCIE
YUCTKH 320051 ’KEJIIOHKOM ¢ OTIMBOM BOJIbI HA IOBEPXHOCTH;

«4ucTOTa» 32005 TpH OypeHHWH B CKaJbHBIX MOPOJAX - H3BECTHSKAX,
JOJIOMUTAX, IECYAHUKAX U AP.

JUis  mpenBapUTENbHON OLEHKU CTENeHH BOJOOOMIBHOCTH BCKPBITOTO
BOJIOHOCHOTO TOPH30HTA 11e7eco00pa3Ho B mpoiiecce OypeHust IpOBEPUTh TapTaHHE
KEJIOHKOM ¢ HAOJMIOJEHUSMHU 32 BPEMEHEM IIOJIHOTO BOCCTAHOBJIICHUS YpPOBHS,
CHUYKEHHOTO TP TapTAHUH.

['unporeonoruyeckue HaOMIOJEHUS TMpPU POTOPHOM OYpEHUU JIOJKHBI
BKJIIOYAThH CIIEAYIOIINE KOMIUIEKCHI padoT:



3aMepbl YpOBHS BOABI B CKBaXXHMHE IE€pe]] CIYCKOM M TMOcCie MNoAbema
UHCTPYMEHTA,

OMpeNereHUe  MOTJIOMIEHUS]  MPOMBIBOYHOM  KUJKOCTH,  SBIISIFOIIEECS
KOCBEHHBIM MTPU3HAKOM BCKPBITHSI BOJIOHOCHBIX TOPU30HTOB;

(uUKCUpOBaHHE TPOBAIIOB OYypOBOrO0 HMHCTPYMEHTA, CBHUAETEIbCTBYIOIIUX
BCKPBITUE KPYMHBIX TPEIIUH U KaBEPH;

OMpeJeieHue CcaMOM3/IMBa BOAbl B CIIy4ae BCKPBITHS BOJOHOCHBIX
TOPU30HTOB, 00J1aIAI0LTUX HATTOPOM.

3.10. OnpoGoBaHue BOZOHOCHBIX IJIACTOB. [Ipumenenue 3paudTos

B nponecce OypeHHs CKBaXMH Ha BOAY MPOU3BOMAAT PA3IUYHBIC BHUJbI
OTKA4€K BOJBI.

OTkauky MNpoOBOJAT MJiI TOrO, YTOOBl OYMCTUTH BOAY OT IPUMECEH,
B3BEILIEHHOM TOPO/Ibl, MyTH, a TAKXKE YCTAHOBUTH 1€OUT CKBAKUHBI U MOJATOTOBUTH
ee K HaKciuryatanuu. OnpoOOBaHHME CKBaXMH BKIJIIOYAET IPOKAauKy, MpOOHO-
DKCILTYaTALIMOHHYIO U OIBITHYIO OTKAYKH.

IIpokauka TpeOyercs A OYMCTKM CKBa)XMHBI OT LUIaMa M TJIMHUCTOTO
pactBopa. B mepuosn mpokadky AEnaroT 3aMephl pacxoja U ypOBHS BOJBI, BEIyT
HAOJIFOJICHUS] 3@ CTENEHBIO OCBETJEHUS OTKAaYMBAaE€MOW BOJABI U KOJIMYECTBOM
BBIHOCMMOU C BOAOM mopoabl. [Ipokauky mpoBOAST B TEYEHUE HECKOJIBKHMX YaCOB
yamie BCEro JKEJIOHKOW, OHpAu(dTOM WIK COOTBETCTBYIOUIMM  HACOCHBIM
ob0opynoBanueM. [Ipokauka Hy)kKHa M KaKk BCIIOMOTaTelbHas padoTa mnepen npooHo-
DKCIUTYaTallMOHHOW WJIM OIBITHOM OTKA4KOW. J[aHHBIE NPOKAYKH MCHOJIB3YHOTCS
JUI.  OPUEHTHPOBOYHOM OIIEHKHM BOJOOOMJIBHOCTH BCKPBITOTO BOJIOHOCHOTO
TOPHU30HTA.

[TpoGHO-3KCIITyaTallMOHHAs U OIBITHAs OTKa4KHU SBIIIFOTCS
CaMOCTOSITENIbHBIMU pabOTaMu U IIPOBOJATCS MPU ONIPOOOBAHUM CKBAXKHUHBI.

JUi1 yCTaHOBJIEHUS BO3MOKHOCTH IOJyYEHUS 3alpPOEKTUPOBAHHOIO JeOUTa
OPUMEHSAIOT NPOOHO-3KCIUIyaTallUOHHYI0 OTKauKy, MO pe3yJibTaTaM KOTOpOM
BbIOMpAOT 00O0PYJOBaHME MJII OIBITHOM OTKAUKU U OIpPENEISIOT €€ PEeXKHUM.
JlomyCKaroT TakKe OTKAa4KM C OJHMM IIOHM)KEHHEM YPOBHS IIpU YCIIOBHH
IIOJTyYEHUS 3alPOEKTUPOBAHHOIO JeOUTa.

OnpITHas OTKa4yKa MO3BOJSET ONPEAEIUTh MPOU3BOJIUTEIBHOCTh CKBAXKHHBI,
YCTOMYMBOCTh N€0UTa, paauyc BIMSHUS, CBSI3b HAMEUAEMOrO K JKCIUTyaTalllH
IIJJACTa C MTIOBEPXHOCTHBIMU BOJAMH WJIA CMEKHBIMU BOJOHOCHBIMU TOPU30HTAMH, A
TaK)K€ YCTAHOBUTH B3aMMOJIEHCTBHE MEXKTY OJIM3 PACHOJIOKEHHBIMH CKBaXKUHAMU.

OTKayKky clenyeT BECTH HE MEHEee YeM NIPU JBYX MOHIKEHHUSX C AeOUTOM,
COCTABJISIOLIUM MpHU OOJIbIIEM MOHMKEHUU 75% TPOEKTHOM MPOU3BOIUTEIHHOCTH.

IIpOIOIKUTENBHOCTD  OTKAYEK M3 CKBAXKUHBI, KaK IPABWIO, JOJDKHA
COCTaBIIATh 1-3 CyTOK Ha Kaxnoe noHwkeHue. [Ipu 3ToM HEOOXOAUMO TOOUTHCS
[OJIHOTO  OCBETJEHUS BOABI W CTA0WJIBHOCTM TMOHWXKEHHMsS YPOBHS IpU
OTIPE/ICIICHHOM JIeOuTe.



B oTaenapHBIX Cay4asx MPOJOJDKHTEILHOCTh OTKAYeK MOXKET OBbITh Ooiiee
JUTMTEIILHOW B CBSI3U C MHTCHCHUBHBIM BBIHOCOM MEJIKMX TMECUAHBIX (Ppakiuu u3
(HIBTPOBBIX OOCHITIOK U BOJIOHOCHOTO TOPU30HTA.

[TpoAOIKUTEILHOCTS  ONBITHOM OTKA4YKM 3aBUCHT OT XapaKTEPHCTHUK
BOJIOHOCHBIX TOPOJI, THUIPABIMYECKOTO PEKHMa M KOJUYECTBA ONMPOOOBAHHBIX
CKBaXKuH (Ta0. 45).

Tabmura 45
OpHMEeHTHPOBOYHAS MPOAOIKUTEILHOCTH ONBITHBIX 0TKAYEK Ha
MaKCHMAaJIbHOe MOHMKEHNEe YPOBHS BObI

[TIponomKUTENBHOCTD
BononocHsie Kosp. OTKa4KH, CYT
¢bunbrpanuu, | ['muppasn. pexum
MOPO/IbI OJIMHOYHAS rpymma
M/CyT
CKBaXHHA CKBQKUH
['pyHTOBBIE U HETITYOOKHE HATTOPHBIE BOJIBI

TpemunoBaTsie U bonee 30 Hamnopnsrii 2-3 3-5
3aKapCTOBAaHHBIE be3nanopHslii 3-4 4-6
MOPO/IbI,
rPaBUMHO-
raJIeYHUKOBBIE
OTJIOXKEHHUS,
KpyIHbIE U
CpellHe-3epHUCThIE
MECKU

To xe 10-30 Hamnopnsrii 3-4 4-6

besnanophbrii 4-6 5-7
Heongnoponnsie 5-10 Hanopnsiit 4-6 5-7
KpYITHO- CpeHe-, besnanophsrii 5-7 6-8
MEJIKO3EPHHUCTbhIE
MIECKHU
['myOokue HanopHbIE BOJIbI

TpemumHoBaTbIE 0,5-5 BricokoHanopHsie 3-5 5-7
TIOPOJIbl, IECKU
TO XK€ menee 0,5 BricokoHanopHsie S5-7 7-10

[Io maHHBIM OTKAYKH COCTaBiseTca TrpaduK 3aBUCUMOCTH JeOuTta OT
riyOuHbl moHmwkeHus yposus Q=f(S).

Ecnu npu noctpoeHuu rpaduka 1no JaHHBIM OTKAUKH TOJIy4aeTcsl BOTHYTas
auHus (puc. 34a), T.e. C YBEJIUYCHHEM TOHMXEHHUS YACIbHBIA JTeOUT Kak Obl
BO3pACTAET, (4ero B JEHCTBUTEILHOCTH OBITH HE MOXKET), TO 3TO CBUIETEIHLCTBYET O
nedexrax oTKauku (OMIMOKM MpH 3aMepax JAeOuTa WM OHMKEHU).

I'paduk tuma Il (puc.346) nmokaswsiBaeT, 4To ACOUT B HATIOPHOM TOPU3OHTE
paCTET MO 3aKOHY MPSMOM, a YACIbHBIN JCOUT SBISICTCS BETMYUHON TTOCTOSTHHOM.

I'paduk Ttuma Il (puc.34B) mnoka3piBaeT, YTO BOJOHOCHBIA TOPHU3OHT
SIBJISIETCS] O€3HATIOPHBIM.
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Puc.34. I'paguxu 3a6ucumocmu debuma om nOHUNCEHUsL YPOBHS 800bL 8

CKeadsKICuHe

B GonmpmmHCTBE cilydaeB onpoOOBaHUE CKBAKHHBI IIPOU3BOJIST C TTIOMOIIIBIO
spmudra (puc. 35).

Puc. 35. Cxema spaugpma
1 - Bo3myxompoBoHas TpyOa; 2 - BOJONOAbeMHas TPY0a; 3 — CMECHUTEIIb.

Pacuer pabotel 3paudra npu ompoOOBaHMHM CKBaKUHBI 3aKIHOYAETCS B
OIIpCACIICHUA l“JIy6I/IHI>I IMOTPYKCHHUA CMCCUTCIIAA U JAaBJICHHUA BO3AYyXa IMPH IIYCKC U
HOpMaJIbHOM paboTe kommpeccopa. [ TyOrnHa morpy>KeHus: CMECUTEIS:

U=K-h,,M, (89)

rae K - koaduimenT norpyxeHus - 3aBUCUT OT TITyOUHBI JUHAMUYECKOTO YPOBHS;



h,,. -~ PACCTOSIHHE OT OBEPXHOCTH 3€MJIM J0 JUHAMUYECKOTO YPOBHS (JaHO B

IPEIBIIYIINX pacyeTax).
Y nenpHBIM pacxol BO3ayxa m° Ha 1 M° BOJIBI:

Vo = Do (90)

(K-1)+10"’
10
rjae C - onbITHBIA KO3 GUITMEHT, TPUHUMAETCS TI0 TabJIMIIE B 3aBUCUMOCTHU OT h

C . Ig hdult

oun "
ITonneI pacxon Bo3ayxa:
W = %, M°/MuH, (91)

. . 3
rae Q - pacueTHbIN JeOUT OJTHON CKBaKUHBI, M~/4ac.
HeoOxoaumblii pacxo1 BO3YIIHO-BOISIHONW AMYJIbCHH Ha U3JIMBE:

Q W 3
=~ +—, M7/, 92
97360 " 60 (92)
HCO6XO,Z[I/IMO€ AAaBJICHUC BO3yXa B MOMCHT ITyCKa KOMIIpECCOopa:
P,=10°q-p, (U -h, +2), MIIa, (93)

rge q , U - cM. Opeaplayliue pacueThl,
3.
p, - TWIOTHOCTH BoABI, puHUMaemas 1000 kr/m”;
h,, - pacCTOsIHUE OT HOBEPXHOCTH 3EMJIU JO CTATUYECKOT'O YPOBHS BOJIbI, M;

JlaBneHue BO3ayxa B Mporiecce padoThl KOMITpeccopa:
P=10°q- p, -[h,,. (K —=1)+5], MITa. (94)

OuH

3.11. Je3unpexunsi CKBaKUH

Jist ne3uH(peKnu MOXHO HCIOJIb30BaTh JIIOObIE MOAXOMASIIUE ISl 3TOU
Hen  Ae3MH(UIMpYIolMe  MpenapaThl, paspelieHHble K  NPUMEHEHHUIO
MunszgpaBom  Poccum. Yame Bcero i 3TUX  LEIE€W  HUCIIOJB3YIOT
XJIOpCOEpKAIlMe MPenaparhl - XJIOPHYK U3BECTh WM JIBYTPETbOCHOBHYIO COJIb
runoxyioputa kanbius (JTCI'K).

Jle3nH(eKIrs CKBaXUH 10 SMUAEMUYECKAM MTOKA3aTESIM BKIIIOUACT:

- IPEABAPUTENbHYIO JIe3MH(EKIINIO CKBAKHH,

- OYUCTKY CKBa)KUH;

- IOBTOPHYO JIe3MH(EKINIO CKBOKHH

[lepen ne3uH@exnuen CKBaXXUH PACYETHBIM METOJIOM OIPEAENSIIOT 00beM
BOmbl B Hell (B M°) myTeM yMHOMKEHMs IUIOIIAM CEYCHHS (B M°) HA BBICOTY
BOJISTHOTO CTOJI0A (B M).

3aTeM MPOBOJAT OPOLICHUE U3 TUAPOIYJIbTA HAPYKHOM U BHYTPEHHEN YacTH
CTBOJIA-IaXThl 5%-HBIM PacTBOPOM XJIOPHOW H3BECTH WA 3%-HBIM PacTBOPOM
JATCI'K u3 pacuera 0,5 1 Ha 1 Ve MMOBEPXHOCTH.

3Has 00beM BOJBI B CKBAXKHUHE, MPOBOAAT AC3MH(DEKIUI0O €€ HUKHEN
(BOAHOI) YacTu MyTeM BHECEHUS XJIOPCOJAEPIKAIUX MpenapaTtoB u3 pacuera 100 -
150 mr (rp) akTUBHOTO XJ0pa Ha 1 1 (m°) BOJIBL.

Boay ToiatenbHO NEpEMEIIMBAIOT U CKBAKUHY OCTaBIAIOT Ha 1,5-2 yaca, He
J0TycKasi 3a00pa BOJIbI U3 HEeE.



Pacuer kommuectBa xsiopHoil u3Bectu unum JITCI'K, neoOxoaumoro s
CO3IaHMS B BOJIE 3aaHHOIT 0361 aKTHBHOTO xJ10pa (100 — 150 mr (rp) Ha 1 1 (M),
POBOJAT 1O PopMyIIE:

P=E~C-100’ (95)
H
rae P - konmndecTBo xnopHoit uzBectu uim A TCI'K, rp;

C - 3aanHas 103a aKTUBHOTO XJIOpa B BOJIE KOJI0/11a, MI/J1 (Tp/m );

E - 00beM BO/BI B KOO/IIE, M3;

H - conepkanre akTHBHOTO XJIOpa B mpemnaparte, %o;

100 - urcnoBoit KO3 HUITHEHT.

OuncTKa CKBaKMHBI TPOBOAUTCA uepe3 1,5-2 yaca nmociie npeaBapuTeNbHON
Ne3UH(EKIINH.

TJIABA 4. 30HbBI CAHUTAPHOM OXPAHBI BOJJO3ABOPHBIX
CKBAXHNH

4.1. HazHayeHHe 30H CaHUTapPHOIi oxpanbl [8,9,11]

JIJisi coxpaHeHUsi MUTHEBOTO KadyecTBa BOJbI BOA03a00pbI MOJA3EMHBIX BOJI
JOJDKHBI ~ pacroyiaraThCs, Kak TMPaBWIO, BHE TEPPUTOPUU MPOMBIIIICHHBIX
OpeanpusITUid W HaceleHHbIX MyHKTOB. Kpome Toro, ams mpenorBparieHus
3arpsi3HEHHST BOJ103a00pa B €ro OKPECTHOCTH YCTAaHABIMBAECTCS 30HA CAaHUTAPHOU
oxpanbl (3CO), rae oCynIecTBIAIOTCS ClIeHaIbHbIE MEPONPUSATHUSI, UCKITIOYAIOIIHE
BO3MOXKHOCTh TOCTYIIJICHHUSI 3arpsA3HEHUN B BOJ03a00p UM B BOJOHOCHBIN IIIacT
[10,16].

IIpu opranmszamu 3CO yuuTBIBa€TCS BUJI 3arpsA3HEHUl (MUKpPOOHOE,
XUMHUYECKOE), ONPEACIIAIONINI UX YCTOUYUBOCTD (CTA0MIBHOCTD) U B CBSI3U C 3TUM
BO3MOXKHYIO JJIMHY MYTH NMPOABUKEHUS B BOJOHOCHOM ILIACTE, KOTOpas 3aBUCHUT
TaKK€ OT HUX KOJMYECTBA M THJIPOTeoJIOrMYecKuX (HaKTOpOB, HO MPU 3STOM
OTPAaHUYMBAETCS BPEMEHEM UX BBIKMBAEMOCTH.

[Ipu onpenenennn pazmepoB 3CO B0103a00pOB MOA3ZEMHBIX BOJI, a TaKkKe
COCTaBa CaHUTAPHO-03/I0POBUTENBHBIX U 3aUIUTHBIX MEPONPUITUIN B UX Ipeaenax
JOJDKHBI  YUUTBIBATHCS IPOU3BOAUTENHLHOCTD, THUI BOoJ03ab0opa W
TUIPOTEOJIOTUYECKUE YCIOBUSA, B YAaCTHOCTHM €CTECTBEHHAs 3alUIICHHOCTb
NOJ3EMHBIX  BOJ ~ OT  TOBEPXHOCTHOTO  3arpsi3HEHUs.  3alUIEHHOCTb
IKCIUTYyaTUPYEMOTO BOJOHOCHOTO TOPU30HTA 3aBUCUT OT BO3MOXKHOCTH U
MHTCHCUBHOCTH MOCTYIUICHUS B HETO 3arpSA3HEHHBIX BOJ] C TOBEPXHOCTH 3EMIIU WJIH
U3 PEK, 03€p U IPYTUX BOJTOEMOB.

K 3amuiieHHbIM MOA3eMHBIM BOJAM OTHOCSITCSI HAIOPHBIE M O€3HANOpPHBIE
MEXIIIaCTOBBIE BOJIbI, KOTOPBIE UMEIOT B Mpejenax Bcex moscoB B 3CO CIUIONMIHYIO
BOJOYIIOPHYIO KPOBJIIO, HCKIIIOYAIONIYI0O BO3MOXKHOCTh MECTHOTO MHUTaHUS U3
BBIIIENICKANIMX HEJOCTATOYHO 3allUIIEHHBIX BOJOHOCHBIX TOPU30HTOB WJIHM C
MOBEPXHOCTU 3€MJIM; JIOJDKHA TaK)Ke OTCYTCTBOBATb HEIMOCPEICTBEHHAs! CBS3b C
MOBEPXHOCTHBIMU BOJIAMH.

K HeocTaTouHO 3alUIIIEHHBIM MTOA3EMHBIM BOIaM OTHOCSITCSI:



a) TPYHTOBBIC BOJIBI, T. €. MIOJ3€MHBIC BOJBI MIEPBOTO OT MOBEPXHOCTH 3EMITU
0€3HAMOPHOI0 BOJIOHOCHOTO TOPU30HTA, MOJYYaIOIIEero MUTaHUE Ha IUJIOIIAIU €ro
pacnpocTpaHeHus;

0) HamopHble U O€3HANMOpPHBIE MEXKIUIACTOBbIE BOJbI, KOTOpPhIE B
€CTECTBEHHBIX YCIOBUAX WM B pe3yJbTaTe CHWXXEHHUS Hamopa (YpOBHS) IpH
JKCIUTyaTalliM  BojAo3abopa moJjiydaroT nuTaHue Ha mmiomaan 3CO  wu3
BBIIIIEJIeKAITUX HEIOCTATOYHO 3aIIUIIEHHBIX BOJIOHOCHBIX TOPU30HTOB.

B cnyuasx, xorga 3aneraromias HaJi BOJOHOCHBIM TOPU30HTOM TOJIIIA TTOPO/T
HE o0ecrmeymBaeT €CTECTBEHHYIO 3allUIICHHOCTh TMOJ3EMHBIX BOA  OT
MMOBEPXHOCTHOTO 3arpsi3HEHUs, 3aluTa Bojo3adbopa B mpeaenax 3CO peanmmsyercs
CHeIUaIbHBIMU MeponpusITHsIMU. HeoO0xoamMo, 4ToObl BO3MOXKHBIE HCTOYHUKH
3arpsi3HeHUsT OblIM ynanensl oT rpanul] 3CO Ha paccTosHHE, MPH KOTOPOM
JUTUTEIIbHOCTD JIBMKEHUS 3aTrPs3HEHUH 110 IUIACTY K BOJ03a00py OyAeT B mpemenax
oT 100 10 400 cyTok 11t MUKPOOHBIX, 25-50 JeT AJIs1 XUMUYECKUX 3arps3HEeHUM.

4.2. YcTpoiicTBO 30H CAHUTAPHOI oxpaHbI [19]

B cocraB 3CO BXoAsT Tpu mosica: MEPBBIM - CTPOroro pekMma, BTOPOU U
Tpetuil - orpanndeHuid. [lepssiil nosc 3CO BKIIOYAET TEPPUTOPHIO PACTIOJIOKEHUS
B0/103a00pOB, TUIOLIAJ0K PACIHOJ0KEHHSI BCEX BOJOMPOBOAHBIX COOPYKEHHM, TpU
UCKYCCTBEHHOM  TOMOJHEHUH -  UHQUIBTPALMOHHBIE  COOPYXKEHUS U
BOJONOABOAAIINNA KaHal. OH yCTaHABIMBAETCS B LENSAX YCTPAHEHUS BO3MOKHOCTH
CIIy4ailHOTO WJIM YMBIIIJIEHHOTO 3arpsi3HEHUS BOJbI HCTOYHUKA B MECTE
pacmojIoXKeHHs BOJ03a00PHBIX U BOAOMPOBOAHBIX COOPYKEHUH.

I'panuna mnepBoro mosica 3CO ycTaHaBIMBaeTcsi B 3aBUCUMOCTH OT
3alMIIEHHOCTH MOJ3EMHBIX BOJ B IIpejaesax nepBoro U Broporo nosicoB 3CO: Ha
paccrositHuu He MeHee 30 M OT BOJ03a00pa - MPU UCIHOJIb30BAHUU 3ALTUIICHHBIX
MOJ3EMHBIX BOJ, U Ha paccTosHuu He MeHee 50 M - MpU KMCHOJb30BAHUU
HEJIOCTAaTOYHO 3alMIIEHHBIX BOA. [Ipu HCMONAB30BaHUM TPYNIBI MOA3EMHBIX
B0/103a00pOB I'paHMIIa TIEPBOTO Tosica JOJKHA OBITh yJlajeHa Ha T€ K€ pacCTOSHUSA
(ae menee 30 wim 50 M) OT KpaHUX CKBa)KHH (IIAXTHBIX KOJIOJIIEB) BO103a00PHBIX
rpyni.

Bropoii nosic 3CO npenHa3HavyeH AJig 3alIUThl BOJOHOCHOTO TOPU30HTA OT
MUKPOOHBIX 3arpsA3HEHUN; MOCKOJIBKY BTOPOI MOSIC PACTIONOKEH BHYTPU TPETHETO,
OH MPEJHA3HAYEH TAKXKE JUISl 3aLIUThI U OT XUMUYECKOI'O 3arpsi3HEHMS.

OCHOBHBIM IapaMETPOM, ONPEIEISAIOIUM PACCTOSIHUE OT IPaHULBI BTOPOTO
nosica 3CO 110 Bo03abopa, ABISETCS pacu€THOE BpeMs MPOJBUKEHHSI MUKPOOHOTO
3arpsi3HEHHUS] C TIOTOKOM TOJ3€MHBIX BOJ K BOJ03a00py, KOTOPOE TOJIKHO OBITH
JOCTATOYHBIM JIJIS1 YTPAThI €T0 )KU3HECTIOCOOHOCTH.

I'panunia  Broporo mosica 3CO onpenensiercs THIPOJAUHAMHUYECKUMU
pacyeTamM HCXOJsl U3 YCIOBHS, UTO, €CJIM 3a €€ MpeJesiaMu Yepe3 30Hy a’paiuu
WIM HEMOCPEACTBEHHO B  BOJOHOCHBIM TOPU30HT MOCTYMST MHUKPOOHBIE
3arpsi3HEHUs, TO OHU HE JOCTUTHYT Bojo3abopa. PacuetHoe Bpems T, BbiOupaeTcs
B COOTBETCTBUU C PEKOMEHIALUSIMU B Ta0J1. 46.



Tpernii nosic 3CO mnpenHazHadeH I 3allUThl MOA3EMHBIX BOJ OT
XMMHMUYECKUX 3arpsi3sHeHui. Pacnonoxenue rpanunsl Tperbero nosica 3CO takxke
onpezensercs THAPOAUHAMUYECKUMHU pacueTamu. Mcxons n3 ycioBus, 4to, €ciiu
B BOJOHOCHBIM IIJIACT MOCTYNAT XUMHUYECKHE 3arpsA3HEHMs, OHU JOCTUTHYT
B0/103a00pa, NepeMeniasch C MOJ3EMHBIMU BOJAMU BHE O0JIACTU NMUTAHUS, WIU
JOCTUTHYT BOJ03a00pa, HO HE paHee pPAaCYETHOIO BPEMEHHU IPOJBHIKEHUS
3arpsiI3HEHHONM BOJABI OT I'PaHUIIBl TPEThEro mosica 10 Boao3zabopa. Eciu 3anacel
MOJ3EMHBIX  BOJ  O0ECIEYMBAIOT HEOTPAHMUYEHHBIH CPOK  AKCIUTyaTaluu
BOZ03a00pa, TpPETHH TMOSAC JOKEH OOECIEYUTh COOTBETCTBEHHO JIUTEIIHHOE
COXpaHEHHE KayeCcTBa MOA3EMHBIX BO/I.

Tabnua 46
Pexomenaanuu no BbIOOPY pacueTHOTO BpeMEHHU
Ty, CyT
r B npenenax | u Il | B npenenax Il u IV
UAPOTEOJIOTHIECKHUE YCIOBHS
KIMMaTHYECKIX KIMMaTHYECKIX
paiioHOB paiioHOB
1. I'pyHTOBBIE BOABL:
a) P HATMYUH THAPABIMYECKON CBS3H C 400 400
OTKPBITHIM BOJOEMOM
0) Mpy OTCYTCTBUU THAPABIMYECKON CBS3H 400 200
C OTKPBITHIM BOJIOEMOM
2. Hanopsble 1 Oe3HanopHbIC
MEXKIIJIACTOBBIC BOJIBI:
a) pH HATMYUH HEMOCPEACTBEHHOU 200 200
THIPABINYECKON CBSI3U C OTKPBITHIM
BOJIOEMOM
0) Mpy OTCYTCTBUU HEMOCPEACTBEHHOM 200 100
THIPABINYECKON CBSI3U C OTKPBITHIM
BOJIOEMOM

4.3 Pe:xuMBI 30H CAHUTAPHOIT oXpaHbI [28]

CaHUTapHO-03I0POBUTEIIbHBIE W 3alUTHBIE BOJIOOXPAHHBIE MEPOTPHUITHS
YCTAHABJIMBAIOTCSL OTAENIBbHO 51 Kaxjaoro mnosca 3CO B COOTBETCTBUM C €ro
HA3HAYCHWEM W  BBIMOJHSIOTCS  JUOO  KaKk  €IWHOBPEMEHHBIE  MEpHI,
OCYIIECTBISIEMbIE 70 Hadajia »JKCIUTyaTalluu Bojo3abopa (Hampumep, CHOC
HEKOTOPBIX CTPOCHHWH, YCTPOWCTBO OTpajpl © Jp.), JHUOO KaK TIOCTOSHHBIC
MEpOIPUATHS PEKUMHOTO XapakTepa (3alpelieHre HOBOTO CTPOMUTEIIBCTBA,
3anpelieHrne UCI0JIb30BaHUS STOXUMHUKATOB | JIp.).

ITo BropoMy m Tperbemy mosicam 3CO mpemaycMaTpUBAIOTCS CIICIYIONTUE
0011Ie MEePOTIPHUSTHS

1) BbIsIBIICHHE, TUKBUAAIMS (MJIM BOCCTAHOBJICHHE) BCEX O€37eHCTBYIONINX,
CTapblx, Je(EeKTHBIX WJIM  HENPaBWIbHO  AKCIUTyaTHPYEMBIX  CKBaXKHH,
MPEACTABISIONIMX OMAaCHOCTh B  OTHOIICHWH BO3MOXKHOCTH  3arpsi3HCHHUS
BOJIOHOCHOTO TOPU30HTA;



2) peryiaupoBaHUE JIOOOTO0 HOBOTO CTPOMTENBCTBA M OYypeHHE HOBBIX
CKBAKMH INpU 0053aTENbHOM COIVIACOBAaHUM C MECTHBIMH OpraHaMH CaHUTapHO-
AMUIEMUOJIOTUYECKOM CITy’KOBI, OpraHaMH I€0JIOTHYECKOr0 KOHTPOJIS U OpraHaMu
10 PETYJIMPOBAHMIO MCIIOIb30BAHUS U OXpaHE BOJ;

3) 3zampelieHue 3aKaykd OTPAOOTAaHHBIX BOJ B IOJ3EMHBIE TOPU30HTHI
36MHOI'0 CKJIQAMPOBAHUS TBEPIBIX OTXOJOB U pa3pabOTKU HEAp 3€MJIM, KOTOpas
MOJKET IIPUBECTHU K 3arpsI3HEHUI0 BOJIOHOCHOTO TOPU30HTA;

4) cBOEBpEMEHHOE BBITIOJHEHNE HEOOXOANUMBIX MEPONPUATUIN IO CaH OXPaHe
NOBEPXHOCTHBIX BOJOTOKOB M  BOJOEMOB, HMMEIOIIUX HENOCPEICTBEHHYIO
TUAPABINYECKYIO CBSI3b C UCIIOJIb3YEMbIM BOJIOHOCHBIM FOPU30HTOM;

5) 3anpelieHre pa3MeleHHs] HAaKOIUTENIEH MPOMOCTOKOB, IIAMOXPaHHUJIHILL
CKJIAJIOB  TOPIOYECMA304YHBIX  MaTepuajgoB, CKIAJOB  SJOXMMHUKATOB U
MUHEPATBHBIX YAOOpPEHUN, KPYMHBIX NTHIEPAOPUK U KUBOTHOBOAUECKUX
KOMIUIEKCOB-UCTOYHUKOB XMMHMUYECKOTO HHUTPATHOTO 3arpsi3HEHUs, a TakkKe
IPYTUX OOBEKTOB, OOYCIOBIMBAIOIIUX ONACHOCTh XHMHUYECKOTO 3arpsi3HEHUs
IOJI3EMHBIX BOJ; pa3MELICHHE TAKUX 0OBEKTOB JIOIYCKAETCS B MPEENIaX TPETHEro
nosica 3CO TOJIBKO MPH UCMOJIb30BAHUM 3AIIMILEHHBIX MOJ3EMHBIX BOJ, a TAK¥Ke
IPU YCIIOBUU BBINOJHEHUS CIELUAIBHBIX MEPOIPUATHI 10 3aIUTE BOAOHOCHOIO
TOPU30HTA OT 3arpsi3HEHUS U MO COIVIACOBAHUIO C BBIIIEHA3BAHHBIMU OpPraHaMu
CaHUTAPHOT'0, F€OJIOTUYECKOTO U BOJHOTO KOHTPOJIS.

[Tpu pa3memienuu B npenenax Tpersero nosica 3CO 00BEKTOB, SBISIOUINXCS
UCTOYHUKAMU MHUKPOOHOTO 3arpsizHeHust (mojisi (puiabTpanuy, HaBO3OXPaHWIUIIA,
KUBOTHOBO/JUYECKHWE W TMTHUIEBOMYECKUE NPEANPUITUS U T. I.), JTOJDKHA OBITH
VCKJIFOYEHA BO3MOKHOCTh MOCTYIUIEHUSI TOBEPXHOCTHOIO M JIPEHAXHOI'O CTOKa Ha
Tepputoputo Broporo nosica 3CO.

ITo Bropomy mosicy 3CO, kpome MEpONpUATHI, OOIMX JJsi BTOPOro M
TPETBETO TMOSCOB, MOJJIEKAT BBINOJIHEHUIO CIEAYIOLIUE JONOJHUTEIbHbIE
MEPOIPUSITHSL:

1) 3ampernieHue:

pa3MelleHHsl Kiaa0ulll, CKOTOMOTMJIBHMKOB, TOJ€H acceHW3aluH, MOoJei
¢unbTpanuy, 3eMJENEIbYECKMX IOJE€M  OpOIIEHHUs, CHUJIOCHBIX  TpaHIUIEH,
KUBOTHOBOJUYECKUX M NTUIEBOJYECKUX MPEANPUATUH, a TakkKe JApYyrux
CEJIbCKOXO3SIUCTBEHHBIX OOBEKTOB, OOYCIOBJIMBAIOIIUX ONACHOCTh MHKPOOHOIO
3arpsi3HEHHsI IOJ3EMHBIX BOJ;

NPUMEHEHHUS yI00pEeHUI U AJ0XUMHUKATOB,;

MPOMBIIIJICHHON pyOKH Jieca;

2) BBIIOJIHEHUE MEPONPUATUNA 1O CAHUTApPHOMY OJIaroyCTpOMNCTBY
TEPPUTOPUU HACEJICHHBIX MYHKTOB U JPYIMX OOBEKTOB (KaHAJIM30BaHUE,
YCTPOMCTBO BOJIOHEMPOHUIIAEMBIX BHITPEOOB) U JIP.

ITo nepomy nosicy 3CO AOMOJHUTENBHO K MEPONPUATHUAM, IJI1 BTOPOIO U
TPETHETO MOSICOB, IIPEYCMATPUBAIOTCSA CIIEIYIOIINE MEPBI:

1) TeppuTopusi mepBOro mosica JOJKHA ObITh CIUIAHMPOBAHA Ul OTBOJA
[IOYETHOTO CTOKa 3a €€ Ipelenbl, O3€JeHEHa, OrpaxaeHa u olecnedeHa
MMOCTOSIHHOM OXPaHOW;



2)  3ampemjaloTcsi  BCE€  BHUJBI  CTPOUTENBCTBA, HE  HMEIOIIHE
HEINOCPEICTBEHHOIO OTHOILIEHUS K 3KCIUTyaTallud BOJ03a00pa U BOAOIPOBOAHBIX
COOPYXKEHHMI, B TOM 4YHUCJIE XKWIbIX M XO34MCTBEHHBIX 3/1aHUM, IPOKIAIKA
TpyOOIIPOBOJIOB PA3IIMYHOTO HA3HAYEHMs, NPOKUBAHME JIOAEH (B TOM YHCIE
paboTaronMX Ha BOJOIPOBOJAE), a TaKKE€ IMPHUMEHEHHUE SIOXUMUKATOB M
y100peHuit;

3) 3maHusA NOJDKHBI OBbITh KaHAJIM30BaHbl C OTBEACHHEM CTOYHBIX BOJ H
CUCTEMY KaHaJM3allii WM Ha MECTHbIE OYMCTHBIE COOPYKEHHsI, paCIOIOKEHHBIC
3a npenenamu nepBoro nosica 3CO ¢ y4eToM CaHUTapHOTO PEKHMMA Ha TEPPUTOPUN
Broporo nosica 3CO. B UCKIIIOUUTENBHBIX ClydasX MPU OTCYTCTBUM KaHAIU3aLUU
yCTPAauBAIOTCA BOJOHENPOHHUIIAEMbIE TNPUEMHUKU JJis1 OBITOBBIX OTXOJOB H
HEYHCTOT, PACIOJIOKEHHBIE B MECTaX, MCKIIOYAIOIINX MIPHU UX BBIBO3E 3arps3HEHHE
TEPPUTOPHUH MIEPBOTO U BTOPOTO MOSICOB;

4) mnpegycMaTpUBaeTCs CTPOrO€ BBINOJIHEHHE CAHUTAPHO-TEXHUYECKUX
TpeOOBaHUII K KOHCTPYKLHMH BOJO03a0OpHBIX U HaOMIONATENbHBIX CKBaXXUH
(OroJI0BKH, YCTbsI, 3aTPyOHBIE IPOCTPAHCTBA CKBAXHH U JP.);

5) Bog03a00pHbIE CKBaKUHBI JOJHKHBI OBITH 000OpYI0OBaHBI anmnapaTypou ass
CUCTEMATHUYECKOTO  KOHTPOJII  COOTBETCTBUS  (pakTHuUeckoro jgedura mpu
IKCIUTyaTalluM W TMPOEKTHOW NPOU3BOAUTEIBHOCTH, MPEAYCMOTPEHHOW IIpH
IPOEKTUPOBAHUU BO03a00pa u obocHoBaHuu rpanui 3CO.

O060061mmenHas cxeMa GUIBTPAIMHU MOA3EMHBIX BOJ K BOJI03a00py C 1eOUTOM
Qs OTHOPOHOM HEOTPAHWYEHHOM BOJIOHOCHOM ILIACTE MPU HATUYUU OJHOMEPHOTO
€CTECTBEHHOTO OBITOBOTO MOTOKA C €AMHUYHBIM PACXOA0M (] IPECTaBICHA Ha PUC.

36.
FMHWH TOKA

u:mrmi-ma mu-ﬁﬁ ™oKka

J.

Puc. 36. Cxema chunempayuu nodzemmuvix 600 8 CMopoHy 60003a6opa

O6nacth 3axBata Boj03a00pa YBEJIMYMBAETCS B MPOIECCE SKCILTyaTalluu
BOZI03a00pa M COOTBETCTBEHHO TNoJiokeHue TpaHull 3CO u3MeHsIeTCs BMECTe C
YBEJIMYECHHUEM JITTUTENBHOCTU paboThl Bojo3adopa T.



4.4 PacueTbl 30H CAaHUTAPHOIi oxXpaHbl. [19,14]

Jinsa  npaktuueckux pacuetoB 3CO obOnacTe 3axBaTra BOJ03a00PHBIX
COOPYXEHHMM CXEMaTU3UpyeTcsd B BUAE NPSIMOYTOJIbHMKA LIMPUHOM U 00men
MPOTSHKEHHOCTHIO L, mpudem (cMm. puc. 36)

L=r+R (96)

Bennunna 2d mnpuHMMaercss paBHOW MAaKCHMAalbHOW IIUpUHE 00JacTh
3axBara Boj03adopa.

[Iporsokennocte 3CO BBepX NO MOTOKY JOJDKHA OBITH TaKOM, YTOOBI
YacTULIBI BOJBI, YJAJC€HHbIE OT Bojo3abopa Ha pacctosHue K, npocturiu
B0/103a00pa JIMIIb K KOHIy PacdyeTHOro BpeMeHU T, OTCUYMTHIBAEMOTo OT Hayaia
BKIIFOUeHUs Bogo3abopa (T=T,, npu pacuere rpanuusl Broporo nosica 3CO, T=T ,
npu pacuete Tpethbero nosica 3CO).

Paccrosinue R nenecooOpa3Ho npeacTaBUTh B BUJE

R=Rg+AR, (97)
rie Rg - paccTosiHME, NMPEOJ0JIEBAEMOE YAaCTULAMHU BOABI NPU JABMKEHHHU CO
CKOPOCTBIO €CTECTBEHHOT'O IOTOKA, YAEIBbHBINA pacxoa KOToporo (;

AR - ONOJHUTENBHOE PACCTOSHUE, KOTOPOE MPOXOIUT YAaCTULA WOAbI MpPHU
IKCIUTyaTalllK BoJ03a00pa.

Buu3 no notoky noazemusix BoA rpanuna 3CO, kak NpaBuiio, TPOBOIUTCS
yepe3 pa3zaenpHyto Touky N. Ho B Tex ciydasx, korga pacctosiHue oT Bojo3abopa
10 Touku N BeMKO 1 BpeMs ABMXKEHHUS YaCTHILl BOJbI OT HEE K BOJ103a00py OoJibLIe
pacuetHoro BpemeHM [, mnojoxkeHue rpanHunel 3CO cmemaercs Omke K
B0/103a00py Ha paccTosiHuE I OT BoJ03abopa.

B Oe3HamopHbIX BOJOHOCHBIX TOpPU30HTaX, a TaKkK€ B HENIYOOKHX
3aJIeralollIUX HAIMOPHBIX IUIACTaX, IMEPEKPBITBIX CBEPXY CJIa0ONPOHUIIAEMBIMU
OTJIOXKEHUSIMU TIPU OINPEJEICHUH MOJOKEHHs rpaHulpl BToporo nosica 3CO s
3alIUTBl OT MHKPOOHOTO 3arpsi3HEHUS B OTAEIBHBIX CIIyYasX, IeIeco00pa3sHo
YUHUTBIBATh BpeMs t, MpOCAYMBaHUs 3arpsA3HEHHBIX BOJA IO BEPTUKAIHA [0

OCHOBHOI'O 3KCIUTyaTallMOHHOTO ILIacTa, T. €. IPpUHUMAaTh T’ =va —to. Ecau to >TM,

BOJIOHOCHBI TOPU30HT 3aIHUILEH OT MUKPOOHBIX 3arpsi3HEHHIA.
Benmnuuna t, mpuOIMKEHHO MOXKET OBITh ONpENeNeHA IO CIETYIOITUM

bopmynam:
a) IpU MaJoil WHTCHCUBHOCTH MH(DMIBTPALUK 3arpsi3HEHHBIX BOA ¢ (& <K,
k, - K03 PHUIHEHT PUIBbTpaIK TOPOJI 30HBI adpallnu), T. €., Koraa HHPUIbTPALUI
IPOMCXOUTE HETIOIHBIM HACBIIIIEHUEM TIOP BOAOH,
t,=n,-m, /3 -k, (98)
0) Tpu 3HAYUTENHHON MHTEHCUBHOCTH MHOWIbTpaiyu ¢ (&>Kk,), T. €. IpH
UHQUIBTPAILIUH C MTOJHBIM HACHIIIEHUEM TIOP,
t, ~ n,-m, /K, (99)
B) IIPH JBYX-TPEXCIOHHOM CTPOCHUU BOJOHOCHOM TOJIIN
t, ~ n,-my /(k,AH) (100)



B dopmymnax (97)-(99) m, u n, - MOIIHOCTh ¥ aKTUBHAS MTOPUCTOCTH TTOPOJT

HaJl SKCIUTyaTUPYEMbIM TOpH30HTOM (B ciydasx "a" u "0" - 3TO MOpoABl 30HBI
a’panuu, B ciiydae "B" - TOpOABI BEPXHETO CIAOOMPOHUIIAEMOTO Closi), AH -
Pa3HOCTh YPOBHEW BOJbI OCHOBHOIO SKCILUTyaTUPYEMOTO U  BBIIIENIEKAILIETO
MUTAOILErO CIIOEB.

[TapameTpsl k,, m, U n,cieayeT ONpeaAessiTh NPU Pa3BEAKE MOA3EMHBIX BOJI.

Ha panHux cragusix wu3bIiCKaHUN (BBIOOP BOJIOHOCHOTO TOPU30HTA, Yy4yacTKa
pacrnoyiokKeHus: BoJ03a00pa) MpU OTCYTCTBUU SKCIIEPUMEHTAIBLHO OIMPEIEICHHBIX
3HAUYEHUM YKA3aHHBIX MMApaMETPOB MOCJEAHHE MPUHUMAIOTCS MO JUTEpPaTypHBIM
JAHHBIM C Y4E€TOM IOBBIIIEHHONW BOJONPOHUIIAEMOCTH MOKPOBHBIX OTJIOXEHUN U
OPOJ, 30HBI a3PALHH.

['JIABA 5. OKCIUTYATALUSA BOAO3ABOPHbBIX CKBAKUH
5.1. [IpuemMka ckBaskuH B YKcmryaramuio [15,30]

I[Ipu cpoaye CKBaXWMH B JKCIUIyaTallMI0  CTPOUTEIbHO-MOHTaXKHAs
OpraHu3amus  MPEACTaBISET  MPUEMOYHOM  KOMHCCHH  TPOCKTHYHO H
UCITOJTHUTEIIbHYIO TEXHUYECKYIO JOKYMEHTAIIHIO, a TAKXKE:

NacropT CKBaXMHBI, COJEpXKAIllMi JaHHble O paboTe W KOOpJHWHATax
PaCIIOJIOKEHUST CKBaYKWH, a0COIFOTHOM OTMETKE YCThsI, PACX0JI¢ BOJIbI, HA3HAYCHUHN
1 0COOBIX TPEOOBAHUSAX K CKBAKHUHE;

re0JIOTHYECKOe OIIMCaHUE, ocBellaroniee  OOLIEre0IOTHYECKYIO,
CTpaTurpaUyecKyr0  XapakTepHUCTUKH BCEX MPONICHHBIX TMpU  OypeHuu
TOPHU30HTOB;

OMHCAaHNEe KOHCTPYKIIMM CKBaXXHWH, crocoba OypeHHss W THIa CTaHKa,
KapOTaXHOW JuarpaMmbl, MOAPOOHOE omucanue (uibTpa, NPOU3BEACHHOM
LEMEHTAIMU U JAHHBIE OTKAYKHU U3 SKCIUTYyaTallMOHHOTO TOPU30HTA.

K macnopry CKBaXHMHBI NPWIArarOT: akT 3aJI0KEHUS CKBaXUHBI, aKT
YCTAaHOBKUA (UIBTPOBOM KOJIOHHBI, aKT Ha LIEMEHTAlMI0 OOCAJHBIX KOJIOHH,
reOJIOTMYECKUIM pa3pe3 CKBaXKMHBI, KAPOTAXKHYIO OHArpaMMy, JKypHaj ONBITHOM
OTKa4KH{, JAHHBIE O pe3yjbTaTaX XMMHUYECKUX M OAKTEPUOJOTMYECKHX aHaJIU30B
BOABl C 3aKJIIOYEHUEM OpPraHOB CAHUTAPHO-3MUIEMHUOJIOTMUECKON CITYKOBI,
rapaHTUHHBIN NACIOPT C aAPECOM MOAPSATINKA.

He nomyckaercs mpueM CKBa)KUH, HE OOOPYJOBAaHHBIX 30HOW CaHUTApHOMN
OXpaHbl, IaBWJIBOHOM HACOCHOM CTaHUWH, TIE€PMETU3UPYIOLIUM OrOJIOBKOM,
BOJIOHATIOPHOW OarrHed WM pe3epByapoM, a TAaKKe CUCTEMOW aBTOMAaTHYECKOTO
YIPaBJIEHUS NOTPYKHBIM 3JIEKTPOHACOCOM.

B nmporecce mnpueMKH CKBaXKMH B 0OS3aTEIHHOM TIOPSIAKE JTOJDKHBI
MPOU3BOANTH MPOOHYIO OTKAYKY U ONIPOOOBAaHNE HACOCHOW YCTaHOBKH.

JIns MOATOTOBKM CKBa)XMH K TOCTOSIHHOW SKCIUTyaTallud, yCTaHOBJIEHUS
(baKkTHYeCKO MPOU3BOIUTEIHLHOCTH, ONPENCICHUS Ka4eCTBa BOJBI, OYUCTKH BOJIBI
OT TMOCTOPOHHUX MpUMECEH, Mecka U MYTH NPOU3BOAIT ONPOOOBAaHUE CKBAKUH
MyTeM MPOOHBIX OTKAYEK.



[IpoOHBIE OTKA4YKM OCYILIECTBISIOTCS HENPEPHIBHO B TEYEHHE KaXIOU
CTYIICHM TIIOHMXEHHsS C 3aMepaMU IPOU3BOJUTENBHOCTH, CTATUYECKOTO U
JUHAMUYECKOI0 YPOBHEW BOJIBI.

[Ipu oTkaukax Ha/UIeXKUT COOIIOAATH CIEAYIOIIME IpaBUiIa: B PBIXJIbIX
NOpoJax OTKAYKa HAYMHAETCS ¢ MaJIbIX IIOHWKEHUN YPOBHS BOJBI C ITOCTEIIEHHBIM
[EPEXO0JI0OM Ha OO0JIbIINE MOHMKEHUS; B CKaJbHBIX IOPO/IaX OTKauKa MPOU3BOAUTCSA
B 00paTHOM HOpSAKE.

KonnuectBo  oTkaumBaeMoil  BOJABI MpU  OPOOHOW  OTKAuyKe U3
HKCIUTYaTaI[MOHHOTO BOJOHOCHOTO CJIOSl JIOJKHO COCTaBJsATH He MeHee /5%, B
OTZIENBHBIX Cy4asx - He MeHee 50% MpOeKTHOW MPOU3BOAUTENBHOCTH.

OnbITHas OTKauyKa IMPOU3BOAMUTCS HE MEHEE YeM C JABYMs NOHMKECHHSIMHU
YPOBHSI BOJIBI.

[IpoIOKUTENBHOCT, ~ ONBITHOM ~ OTKAYKH  ONPENENSIETCS  BPEMEHEM,
HEOOXOTUMBIM:

JUIsL TOCTHXKEHUS NPAKTUYECKU MOCTOSHHOTO JTWHAMHYECKOIO YPOBHS BOJBI
IpU JAaHHOM JeOUTE CKBaYKUHBI;

JUIA TIOTY4YEHMsI OCBETJIEHHOM BOJBI, OCBOOOKIEHHOW OT MEXaHWYECKUX
MIPUMECEN;

I TOCTUXKEHUS! CTaOUIIbHOCTU XMMMKO-0aKTEPHOIOrMUECKUX MOKa3aTenen
aHAJIM30B BOJBI.

[Tocne nocTukeHus: MOCTOSTHHOTO JUHAMUYECKOTO YPOBHS (IIPH NOCTOSSHHOM
nebute) MW HaIJIeXKallero OCBETJICHHS BOJbI HEMpepbhIBHAs OTKauyKa JOJDKHA
OPOU3BOAMTBCS Uil KaXJOro TOHWXKEHHs He MeHee 24 wdaco. llpu
HEYCTAHOBHMBIIEMCSl PEXUME OTKAYKy Ha KaKJO€ NOHMKEHHE PEKOMEHIYEeTCs
IPOU3BOJIMTH HE MEHEE TPEX CYTOK.

Ecnu nMeercst onaceHue BO3MOKHOIO YXYALICHHS KauecTBa MMOJIy4YaeMo U3
CKBAJKMHBI BOJBI, HEOOXOAMMAs IMPOJOJDKUTEIBHOCTh OTKAUYKH YCTaHaBJIMBAETCA
0c000.

[TpoGBl BOJBI AJI1 XUMUYECKOr0 aHalIM3a OTOMPAIOTCS B MPOLIECCE OTKAYKU
HE MEHee JIBYX pa3 MIpPH KaKJIOM NOHMWKEHHH. OTKauka MPEeKpalaeTcs HE paHee
IPAKTUYECKON CTA0MIM3aMU XUMUYECKOTO COCTaBa BOJIBI.

[Ipo6ba Ha OaKTEpHOJOTMYECKUM aHaIW3 Oepercs B CEpeIuHE U KOHIIE
OTKA4KH IIPEACTABUTENIEM OPTaHOB rOCYAapCTBEHHOIO CAHUTAPHOI'O HAJA30pa.

PaGoTbl MO OMNBITHBIM OTKauykaM JOJDKHBI (UKCHPOBAThCA B >KypHalax
OTKauKH, a pe3yIbTaThl OTKaueK - 0POPMIIATHCA AaKTAMHU.

[Ipu camousnuBe BOABI U3 CKBAXHUHBI B KOJUYECTBE, OJIM3KOM K PacueTHOM
IIPOU3BOJMTEIIBHOCT CKBAXKMHBI, OTKAauyKa 3aMEHSETCS 3aMepaMH KOJIM4YECTBa
CaMOM3IIUBAIOIIECHUCS BOJBIL.

[Tpu ycTpoiictBe 6echUabTPOBBIX BOAOMPUEMHBIX YaCTEH CKBaKUH OMBITHBIC
OTKauKM IPOU3BOJATCS AHAJIOTMYHO OTKAaukaM M3 CKBAXHUH C (DUIBTPOBBIMU
BOJOIIPUEMHBIMU YacTsAMHU. HenpeMeHHOe yclioBrEe dKCIUTyaTaluy TaKUX CKBAKHUH
- HENPEPBIBHBIM M PaBHOMEPHBIM PEXUM OTKAYKH, HMCKIKOYAIOLUN HapylICHHE
yTjla €CTECTBEHHOI'O OTKOCA BOJOHOCHOW ITOPOBI.

B mpouecce skcmryaranuu B MacnopT BOA03a00OpPHBIX COOPYKEHUN BHOCST
pe3ynbTaThl peajabHbIX IPOBEPOK, OCBUIETEILCTBOBAHNS TEXHUYECKOIO COCTOSIHUS,



AHAJIM30B BOJIbl, JlaHHBIE O 3aMeHe O0OpylOBaHMs, MEPEYCTPOMCTBaX B CXEMe
KOMMYHUKAIMH, pEMOHTAaX U Ap.

Kpome Toro mpu mpueMke CKBaXHH MPOBEPSIOT: PACIONOXKEHHE 00CaIHbBIX
TpyO (OTMETKM HH3a-BepXa), BEPTHKAIBHOCTb CTBOJA, KpEIUIEHHE HAaCOCHOTO
arperaTta K HIDKHEMY (pJIaHIly OMOPHOM IUIUTHI, KOMIUIEKTHOCTh BOJOMOABEMHOTO
0o0OpyIOBaHHS C AaBTOMATHKOM IIyCKa, KauecTBO BBIMOJHEHUS OETOHHOTO
dyHIamMeHTa 17151 ONOPHOM TUIUTHI, MOJI0XKEHUE SIIEKTPOIPUBOJIA U €T0 KPeTIeHHE K
BOJIONOILEMHON TpyOe, MPaBMUIBHOCTh MOHTaXa HAIMOPHOrO TpyOompoBoaa (Ha
y4acTKe OT BOJI03a00pHOr0 COOPYKEHHUs 10 COOPHOTO pe3epByapa) U HalUuue Ha
HEM 3alOpHOM 3aJIBXKKH, 0OpaTHOTO KJlaraHa, MAaHOMETpa, BOJOMEpa U KpaHa JyIs
B3SITHSI TPOO BOJIBI.

[lo okOHYaHHMU TIPOBEPKU M BBIMOJHEHUS OTIAJOYHBIX U PETYIUPOBOUYHBIX
paboOT B MPUCYTCTBUM KOMHUCCHH IPOU3BOJIUTCS TMOBTOPHBIN IMYyCK CKBa)KUHBI B
HYXHOM JKCIUTyaTaIl[HOHHOM PEXHME.

5.2. Texun4yeckoe 00CTy;KHBaHHE BO03a00pPHBIX cKkBaxkuH [31,32]

OKcIUTyaTaluys CKBaKHWHBI MPOBOAUTCA paOOTHUKAMU XO3SHCTBA, KOTOPOMY
NPUHAAISKUAT CKBKMHA. PaOOTHUK JOIDKEH MPONTH CrIeNUaIbHYIO TIOATOTOBKY Ha
BeZIcHHEe paboT MO IKCIUTyaTallMd CKBa)XKMH HAa BOJAY U MMETh YIOCTOBEpEHHE Ha
IPaBO BEJCHUS SKCIUTyaTallul CKBaYKUHBI.

B o00s3aHHOCTE paOOTHHMKA XO3SHCTBAa BXOJUT BBIMOJHEHUE CIEAYIOLIUX
onepauui 1 IpaBuL:

1. ITyck B 3KCIUTyaTalMio HacOCa U €ro OCTaHOBKA;

2. Habmronenue 3a 351eKTpou3MEpUTEIbLHBIMU IPUOOpaMu;

3. Hepgomnymenue K 3KCIuTyaTalliy CKBaKUHBI TTOCTOPOHHUX JIMII U OXpaHa OT
TIOBPEXXICHHSL.

W3mepenne nebuta, CTaTUYECKOTO M JUHAMUYECKOTO YPOBHEH, YCTHEBOTO
JIaBJICHUS], HAMNPSOKEHUsI B CETH, YacTOThl U CHUJIbI TOKA; OIpPEIEIICHUE MOSBICHUS
mecka B BOJIE, BBICOTHI CTOJ0a BOJBI HaJl BEPXHEH YacCThIO AJIEKTPOIOTPY>KHOTO
Hacoca M CyTOYHOTO pacxojia Bobl. Bce qJaHHbIe O CKBa)KUHE 3aHOCSTCA B )KypHAJ
IO OKCIUTyaTallud CKBXUH. OTHU ONEpalH JOJDKHBI OBITh NPUYPOYEHBI K
NEePUOTINIECKUM KOHTPOJIBHBIM NMPOBEPKAM CKBA)KUH OJIMH pa3 B KBapTal.

[Ipy cHmXeHUU KayecTBa BOJbI B CKBaKMHE (OCOOEHHO, €CIU OTMEUYEHO
nosiBlieHne OaKTepuil), mojavya BOJABI MOTPEOUTENSIM JOJDKHA ObITh HEMEAJIEHHO
nmpekpamieHa. BoccTaHoBieHHEe KadecTBa BOABI (cM. pazaen «JlesuHpexnus
CKBOXMH») JIOJDKHO  BBINOJMHATHCS MMOA  HAOMIOJEHUEM  MpeAcTaBUTENeH
CaHAMH/ICTAHIIIH.

HeoOxomumMo HeMeUIGHHO MpeKpaiiath JKCIUTyaTalui0 CKBAXKUHBI U
coobmark 00 ee aBapuilHOM COCTOSIHUM BOJOXO3SIICTBEHHOW OpraHU3ally B TeX
cllyyasix, KOIJIa B BOJIE TOSIBISETCS TI€COK WM MPOMCXOIUT TaJeHHue
JMHAMUYECKOT0 YPOBHS 10 BEpXHEH 4acTH MOTPYKHOT0 Hacoca.

Texnuueckoe o00cCTy)XKMBaHME CKBAKUHBI  MPOM3BOJUTCS C  LEJbBIO
YBEIUYEHHUSI OOIIEr0 M MEXPEMOHTHOTO CPOKa HKCIUTyaTalli, 3HAYUTEIHHOTO



COKpAIICHHsI CJIOXKHBIX M JIOPOTOCTOSAIIMX PEMOHTHBIX pPa0OT W yBEIMYCHUS
BpeMeHH pabOThl HACOCOB.

JlnmuTenpHass paboTa CKBAXHHBI 3aBUCUT OT CBOEBPEMEHHOTO TEXHUYECKOTO
yxoaa. B cocraB paboT Mo TEXHUYECKOMY yXOAY JOJDKHBI BXOJIUTH MEPOIPHUSTHS
[0 OpraHM3alMHd PETYISIPHOTO NPOPWIAKTHUECKOTO yXOAa M KOHTPOJIS 3a
IKCIUTyaTaIliel CKBAKUHBI.

[IpodunakTudeckuii yxol COCTOMT WX TEXHUYECKOTO OOCITyXKHBaHUS,
KOHTPOJISL U CBOEBPEMEHHOTO TIPOBEICHUSI MPOPUITAKTUIECKUX PEMOHTOB.

CkBaxnHa OCMaTPUBACTCS C MEIBIO:

O3HAKOMJICHUSI C TEXHUYECKUM COCTOSHUEM H TIPOBEPKH HCIPABHOCTH
HAa3eMHOTO  OOOPYIOBaHUS, OJICKTPOU3IMEPHUTENIBHBIX  MPUOOPOB,  HATUYUS
ypOBHEMEpa, MAHOMETPA U BOJOMEPA;

OpraHu3aIuu padoT MO YCTPAHESHUIO MEJIKMX HEHUCIIPaBHOCTEH;

NpPOBEJCHHUSI KOHTPOJBHBIX 3aMEpPOB  NIeOMTa, YCTHEBOTO JABJICHHMS,
CTaTHYECKOTO M TMHAMUYECKOTO YPOBHEH;

OTIpe/ieNieHUs] HATMYUS TeCKa B BOJIC, CTETICHH IMaJICHUsl yIeThHOTO 1e0uTa,
BBICOTHI BOJSTHOTO CTOJI0a Haj paboTarmuM HAcOCOM; 00beMa OTKauY€HHOW BOJIBI
3a BpeMsl DKCIUTyaTalliy CKBa)KHHBI, JKeIe300aKTepHuil B BOJIE;

MPOBEPKU PabOTHI 3JIEKTPOU3MEPUTEIBHBIX MPHOOPOB, aBTOMATOB, PEXHUMA
DIIEKTPUYECKONW CETH; 3arloJHEeHHs JKypHala IO OJKCIUTyaTallid CKBaXUHBI U
CTENEH! TMOATOTOBJICHHOCTH PAOOTHUKOB HEMOCPEACTBEHHO JKCILTYyaTUPYIOITUX
CKBQ)XHMHBI;

MJIOMOUPOBAHUS CKBAKUHBI.

Ha ocHoBaHMM mMOMy4YEHHBIX JAHHBIX BOJOXO3SMCTBEHHAS OpPTaHU3AIlS
MPOBOJUT AaHAINU3 CYIIECTBYIOIIETO TEXHUYECKOTO COCTOSIHHSI CKBRXXWUHBI U
IJTAHUPYET MPOBEICHUE PEMOHTHBIX padOT.

OmuH pa3 B TOA B TMEPHOJ, OINPEACTSIEMBbIA MECTHBIMH YCIOBHSMH,
MIPOU3BOIST FeHEPaIbHYIO IPOBEPKY COCTOSHUS CKBAXUHBI, 000PYTOBaHMS U BCEX
TpyOOIPOBOIOB.

Pe3ynbTaThl MPpOBEPKH U UCIIBITAHUN 3aHOCST B MACIOPT CKBAYKUHBI.

[Ipn reHepanbHOW TMPOBEPKE COCTOSHUS CKBAXUHBI M 000pYAOBaHUA
YCTaHaBIMBAIOT CTENEHb WX W3HOCA, MPUYMHBI U3MEHEHHUS MPOU3BOIUTEIHHOCTH
BOJIONIPUEMHHUKOB, Ka4eCTBa BOJbI M THAPOTEOJOTHUECKUX YCIOBUN IKCILTyaTalluH
BOJIOHOCHOTO TOPU30HTA, COCTOSIHIE 00CaTHBIX TPYO M BOJAOIIPUEMHOMN YaCTH U TIP.
Ha ocHoBanum pe3ynbTaTOB MPOBEPKH HA3HAYAIOT BUJ PEMOHTAa M MPUHUMAIOT
MEpBI JIs1 00eCTIeYeHHS YCIOBU HOPMAJTbHOM IKCITTyaTalli .

Bo Bpems TeHepambHOW TPOBEPKH ONPEACISIIOT MPOU3BOAUTEIBHOCTh
KQKJI0M CKBKWHBI OJJMHOYHBIMU WJIU TPYMIIOBBIMUA OTKAYKaMH BOJIBI.

HewncnpaBHOCTH CKBaKMHBI MOTYT TOBJIEYh 00N M3MEHEHHE CTAaTUYECKOTO U
JTUHAMHYECKOTO YpPOBHEH, YACNbHOTO ae0uTa, KayecTBa BOABI W MPHUBECTH, K
PE3KOMY YMEHBIICHHIO €€ TPOU3BOTUTEIIEHOCTH.

TunwuHble NPUYMHBI YMEHBIICHHUS TPOU3BOAMTEIHLHOCTA BOJ03a00pHBIX
CKB)KWH TIPUBE/ICHBI B Tabmu1ie 47

TabOmnura 47



TunuyHbIe NPU3HAKU HEHMCIIPABHOCTH BO03a00PHBIX CKBAKUH U
NPUYUHBI YMEHbIICHHUS UX MIPOU3BOANTEIbHOCTH

HpI/I3HaKI/I HEHUCIIPaBHOCTH Bo3moxHbIE IIPUYNHBI
II0 YPOBHIO BObI 110 YACBHOMY Z{MeHBmeHH’I
POU3BOAUTEIBHOCTH
CTaTHYECKOMY JIUHAMHYECKOMY | A€OHMTY CKBAKHE
1 2 3 4
be3 usmenenus | Beiie, yuem MeHnbliie, UiIu HewucnpaBHocTh Hacoca
paHbIe HECKOJILKO OOJIbIIIE
MePBOHAYAIHLHOTO

ITocTosiHHOE ITocrosiHHOE be3 nsmenenns YBennueHne panoHHON
MMOHM KEHHE MMOHMKEHHE JEeNpeccuun
[Tepuonnueckoe | [lepuoamueckoe be3 nzmenenus Biustnue pabotel
MMOHMKCHHE MMOHMKECHHE paHblIIe COCEIHUX CKBa)KUH
be3 usmenenus | Huxe, yuem YMeHbllICHHbBIN HeucnpaBaocTh
paHbIIIe paHblIIe BOJIOIIPUEMHOM YaCTH

CKBa)XKUHBI
Hwuxe, uem be3 usmenenus ITouTu Oe3 YTeuka BOJbI yepes
paHbIIIe WJIN HIDKE YeM U3MEHCHUS WU MTOBPEKICHHBIE MECTA B

paHble MEHbIIIE oOcagHBIX TpyOax Ha
MePBOHAYAIBHOTO y4acTKe BBIIIE
JTUHAMUYECKOTO YPOBHS
CHmwkenue jaeOWTa CKBOXMHBI — 4Yallle BCEro  MPOUCXOIUT  M3-3a

HEUCIIPAaBHOCTEM BOJONPHUEMHOM YacTH, KOTOPbIE BO3HUKAKOT B PE3YJbTATE
HNEPEKPbITUS  (QUIBTPOB IMECYAHOM MPOOKON WM 3aKyHOpPKH BOJONPUEMHON
00JacTl XMMHUYECKUMH MEXaHUUYECKUMHU U OAKTEPUOTIOTUYECKUMU OCaTKaAMHU.

O TeXHHYECKOM COCTOSIHMM (QWIbTpa CYIST TO HAaTUYMIO OCajgka u
KPYMHOCTH YacTHII Tecka B mpoOe Bobl. Eciu B ocaske UMEIOTCS KpyIHbIE 3€pHa U
(bpaKIMOHHBIN COCTaB €ro COBMAAAET C JaHHBIMH MEXaHMYECKOTO aHajau3a Iecka
BOJIOHOCHOTO TJIACTa, TO 3TO CBUAECTEIBCTBYET O MOBPEXKIACHNUU CETKU (HUIbTPA WU
CaJbHUKA.

5.3. HaGJ/iomeHust 3a COCTOSIHAEM MOA3eMHBIX Box [37]

Habmtonenust 3a paboToil Boj03a00pOB U PEKUMOM MOJA3EMHBIX BOJ IPU
DKCILTYaTalMH.

Ha B0o103a00pHBIX CKBaXXMHAX B TEUEHHUE BCErO MEpPHOJa UX SKCIUIyaTalluu
JOJDKHBI TPOBOAMTHCS HAOIIOACHUS 32 PEKUMOM YPOBHEW, TeMIEpATyphl,
XUMHYECKOT0 COCTaBa MOJI3EMHBIX BOJ U 33 JEOUTOM.

[enbto pexxuMHBIX HAOTIOACHUM SABIISIOTC:

a) BBISIBJICHHE XapaKTepa M3MEHEHHUS €CTECTBEHHOI'O PEXHMa IOJ3EMHBIX
BOJI 10T BJIUSTHUEM BOJ00TOOPA;

0) ompezeneHue ONTUMAIBHOTO PEKMMA IKCIUTyaTallMi BOJ03a00pa;



B) CBOEBPEMEHHOE IMpPEIyNpPEexJACHUE BO3MOXKHOTO YXYIIICHHUS KadyecTBa
MOJI3€MHBIX BOJ] Ha Y4acTKe BOJ03a00pa;

I) OLEHKa BIUSHUA OKCIUTyaTallud BOJI03a00pa Ha CYIIECTBYIOLIUE
BO103a00pbI MOA3EMHBIX BOJ, a TAKKE HAa MOBEPXHOCTHBIE BOJHBIE MCTOUHUKHU U
HKOHOMHUYECKHUE YCIOBUS JAHHOTO paiioHa;

1) HaKOIUICHHE OIbITa JKCIUTyaTalldd COOPYKEHUH MO 3a00py MOJI3eMHBIX
BOJ B PAa3IUYHBIX THUJPOTECOJIOTMYECKUX YCIOBHUSX U PEIIEHHE BOIPOCOB,
CBSI3aHHBIX C PACIIMPEHHEM BOJOCHAOKEHHS B JAHHOM pailOHE M COOPYKEHHEM
HOBBIX BOJ103a00POB B aHAJIOTHYHBIX THIPOT€OJOTHUYECKUX YCIOBHSIX.

Bono3abopHbie CKBa)KMHBI TOJKHBI OBITH 000pPYIOBaHbBl YCTPOUCTBAMU IS
CUCTEeMAaTUUYECKUX HAOII0EHUI 32 ypOBHEM U J€OUTOM BOJBI B KXKI0M CKBa)KMHE,
JOJKHA OBITh TAaK)Ke CO3/1aHa CETh HAOMIOAATEeNbHBIX CKBAXHH Ha MPHUIIETAIOUICH
TEPPUTOPHUH, BOJIOMEPHBIE MOCTHI HA BBIXOAAX MOJ3EMHBIX BOJ HAa TOBEPXHOCTh, HAa
BOJOTOKAX U BOJOEMA: CBSI3aHHBIX C AKCILTYaTUPYEMbIM BOJOHOCHBIM TOPU30HTOM.

CTpouTeNbCTBO PEKUMHOM CETH M HAOJIIOJIEHUS] MO HEW BEayTCs 3a CYET
CPEICTB BiaJieNbla Bogo3adopa.

HaGnroneHust 1oJKHBI OBITh HAYATHI 10 BBOJIA BOJI03a00pa B AKCILTyaTalUIo,
C TeM HMETb JaHHble O PEXHME YpPOBHEW BOJIbI, HE HAPYIIEHHOM pabOTOH
BOJ103a00pa.

CxeMa pacrnoyio)KeHUsI HaONIOAATeNIbHBIX IYHKTOB, WX KOJHMYECTBO,
KOHCTPYKLMSI M YacToTa HAOJIOACHHUM OMPEIENAIOTCS TUIIOM IMOA3EMHBIX BOJ,
YCIOBUSIMU MUTAHMS BOJOHOCHOTO TOPU30HTA, CAHUTAPHBIM COCTOSTHUEM YYacTKa,
CXEMOH M KOHCTPYKILHEH BO03a00pa M pEeKMMOM SKCILTyaTaI|H.

Ha Bomo3abopax, cocTosimux U3 psaa CKBaXUH HAOMI0JaTEIbHbIE CKBAKUHBI
B Mpenenax BoA03adopa W B 30HE €ro BIMSHHS 11€JIeCO00pa3HO pacroiaraTh MO
NOMEepPEYHUKaM  MEPIEeHIUKYIApHO JIMHUKM Bojo3abopa U3 pacyera 1-2
nonepeyHrka Ha 1 kM @poHTa Bojo3abopa. Ilpu 3HaunTeNbHON AJIMHE BO/103a00pa
(Gomee 5 KM) paccTOSTHUE MEXY MONMEepPEeYHUKAMU MOXKET ObITh YBEJIUYEHO 10 2-3
kM. OnHa w3 HaOMIOAATENbHBIX CKBAKMH HA KaXKJIOM IONEPEYHHUKE JOJDKHA
OPUXOAUTBCS ~ HA  JIMHUI0O  Bojo3abopa M pacrmojaratbcsi  MEXIY
AKCIUTyaTallMOHHBIMU CKBaxkuHamu. Illar mexay HaOI0gaTeNbHBIMU CKBaKWUHAMU
Ha TIONEpPEYHUKE HA3HAYaeTCsd B 3aBUCUMOCTH OT MOpP(OJIOrMU ydacTKa
BOJ03a00pa,  MOUIHOCTH  J3KCIUIyaTUPYE€MOI'O  BOJOHOCHOTO  TOPH30HTAa,
POU3BOAUTENLHOCTH BOA03a00pa, IUPUHBI 30HBI €r0 BIUSHHUSL.

Ha Bomo3abopax, coCTOSIMX U3 TPYIIIBI TIOOBIM  00pa30M PaCIOIOKEHHBIX
B3aMMOJICHCTBYIOIUX CKBAXKMH, HAOJIIOIaTEIbHBIE CKBAXXUHBI CIIEIyeT pa3MellaTh
MEX/1y 3KCIUTyaTallMOHHBIMU CKBO)KMHAMHU U B 30HE BIUSHUS BO103a00pa.

[Ipn Hamuuumm B pailoHe BOJ03a00pa OYaroB BO3MOXHOTO 3arps3HEHUS
MOJI3EMHBIX BOJI HA0JII0/1aTeIbHbIE CKBAKUHBI PACIIONIaratoTCs MO JIMHUSAM OT ovara
K B0J103a00pYy.

J1Jist BBISIBIIEHUS B3aMMOCBSI3U AKCILTyaTUPYyEMOr0 BOJJOHOCHOTO TOPU30HTA C
BEPXHUM HMKHUM BOJIOHOCHBIMH TOPU30HTAMU TOCJIEAHUE TAKXKE BKIIOYAIOTCS B
peXUMHBIE HAOIOJEHUS CIIEMAIbHBIM CKBaXKMHAM KAaK Ha Y4YacTKe BOJ03a0opa,
TaK U B 30HE €T0 BIMUSHUS.



KoHcTpyKkunn CcKBaXMH 711 HAOMIOJEHUI 3a PEKUMOM TOTO WM HHOTO
BOJIOHOCHOTO T'OPU30HTA JIOJDKHBI HAJEKHO HCKIIOYATh BIMSHUE Ha pPe3yibTaThl
HaAOJIIOICHUI IPYTUX TOPU3OHTOB, a TAKXKE JTOXKJIEBBIX U TAJIBIX BOJ.

['myOuHy HaOMIOAATENbHBIX CKBAXKUH PEKUMHOMN CETH CleAyeT MPUHUMATH:

B BOJIOHOCHOM T'OPH30HTE CO CBOOOIHOI MOBEPXHOCTHIO (O€3HATIOPHOM) MPHU
rIIyOMHE HKCILTyaTallMOHHBIX CKBOXXHUH A0 15 M-TOM ke TiyOMHBI, YTO W TIIyOHHA
HKCILTYyaTallMOHHBIX CKBAYXHUH;

B BOJIOHOCHOM TOpPU30HTE CO CBOOOJHOW MOBEPXHOCTHIO MpPH TIIyOMHE
IKCIUTYaTallMOHHBIX CKBaXHH Oosiee 15 M riayOmHa HaAOMIOJATENbHON CKBaXKUHBI
OTPaHMYMBACTCS TOJOXKEHUEM Bepxa paboueil yacTu ee (QuibTpa Ha 2/3 M HUXE
BO3MOYXHOT'O HaWHU3IIEr0 JUHAMUYECKOTO YPOBHS BOJbI B BOJOHOCHOM FOPHU30HTE
C YYEeTOM JJIMHBI paboueil yacTu (puiabTpa u OTCTOMHUKA,

B HAMOPHBIX BOJOHOCHBIX TOPU30HTAX MPHU AMHAMHYECKOM YPOBHE BBILIEC UX
KpoBiIM paboyass 4yacTh (uibTpa HAOMIOAATENBHBIX CKBOXHH  JOJDKHA
pacroyiaraTbCs B BEpPXHEM YacTW BOJOHOCHOTO TOPU30HTA; MPU YACTUYHOM
OCYULIEHUU Tu1acTa BepX (UiIbTpa HAOII0JATENbHOM CKBAXKUHBI IOJKEH OBITh HA 2-3
M HUXKE JTMHAMUYECKOTO YPOBHS BOJAbI B BOJJOHOCHOM TOPU30HTE;

B BOJIOHOCHBIX O€3HAMOPHBIX IUIACTAX, SKCILIyaTalusi KOTOPHIX paccyMTaHa
Ha cpabOTKy CTaTUYECKHX 3aIacoB, BepX pabouei yactu GuinbTpa JOJKEH ObITh Ha
2-3 M HWXE MOJIOKEHUsI TUHAMHYECKOTO YPOBHSI BOJABI B BOJOHOCHOM IIJIacTe K
KOHI[y pPacue€THOT0 CpOKa IKCIUTyaTallH BO03a00pa; NPy 3HAYUTEIbHON BEIUYNHE
CpaOOTKH YpOBHS, MEUICHHOM U JJIUTEIbHOM €ro CHIDKEHUH, H3MEpSeMOM
JECATKaMU JIeT, TJIYyOMHY CKBaXHH CETU PEXKUMHBIX HAOMIOACHUNA MOXKHO
HA3HAYUTh COOTBETCTBEHHO TNIyOHMHE CpabOTKU YpOBHS 3a ONpPEIEICHHBIN Nepruos
BPEMEHH, C TIOCTEAYIOUINM YITyOJeHHEeM CKBaXUH WU OypeHHEM HOBBIX.

[Tpu 3amene punpTpa HEOOXOIUMO:

[Ipubopsl asi1  ompeAelieHUss YpPOBHEH W TeMImeparypbl BOIbl B
HAOJIOATENbHBIX CKBRXMHAX MPUMEHSIOT KaK CTallMOHApHBIE C perucTpanuen
MOKa3aHUI Ha MECTE U Ia PACCTOSIHUM, TaK U MEPEHOCHBIE C PA30BbIM U3MEPEHUEM.

Jlist u3MepeHusi ypoBHS BOJbl B HAOJIOJATENbHBIX CKBAXXMHAX Yalle
OPUMEHSIOT TMPOCTbIE U JICIIEBbIE MEPEHOCHbIE YpOBHEMephl. JlnamazoH wuX
u3MepeHuid o rayouHe cocrariser 50-200 M u gaxke 500 m. Yaimie npumeHstOT
ypOBHEMEPHI ¢ XJI0mymKon auamerpom 16-40 mm u ¢ pynerkoi (PC-20 u PC-40)
i TiryOoun uaMepenust coorserctBeHHO 20 u 40 M u ¢ karymkoi (I'TTI-126) mpu
nuamerpe xyonymkd 40 MM u rayoune wusmepenus 1m0 100 m. [Iuanazon
U3MEPEHUN CTallMOHAPHBIX JJIEKTPOypoBHEMEpoM coctaBisier 50-500 M s
pa3JIMYHbBIX TUIIOB U JUAMETPOB Jatuuka (dame 12 mwm, ais tuna 3B-1M-20 mm).

CrauuoHapHble ypOBHEMEPHI XapaKTEPU3YIOTCS MIMPOKUM JUANa30HOM
XapaKTEPUCTHUK. Pa3imnyaroT ciaeayromue rpymmbl ypoBHEMEPOB: 1) OCHOBHAs - 1O
JMana3oHy U3MepeHus: KojieOaHui YPOBHS; 2) MO PACHOJIONKEHHUIO M0 OTHOIIEHUIO K
YPOBHIO BOJbI: HW)XE WM Ha YpOBHE; 3) MO (YHKIHOHAJIHLHOMY MPHU3HAKY:
MOKAa3bIBAIOIINE, PETUCTPUPYIOUIME W CUTHAIM3Upylomue;, 4) u3MepeHus Ha
00beKTe U JMCTAHLUMOHHBIE, 5) 1O CcHnoco0y U3MEpEeHHUs: MOIUIABKOBEIE,
TUAPOCTATUYECKHUE U DJIEKTPUUYECKUE.



YpoBHEMEpPBI € CUTHAJIM3AaLMEW HA  PACCTOSHHUM
JKCIUTyaTallMOHHBIX CKBaXMHaX. TemmepaTypy BOJIbl B HaOJIOJaTENbHbBIX
CKBAXMHAX ONPEAENA0T TINyOMHHbIMM HpuOOpaMu, HO I  TOJIY4YECHHs
NEHCTBUTENBHOM TeMIlepaTypbl IOJ3EMHBIX BOJ HEOOXOAMMO  BBIIOJHUTH
IpEeIBapUTEIbHYI0 IPOKAUYKy C pacxoJOM HE MEHee Tpex OOBEMOB BOJbl B
CKkBakuHe. Takue ompeneseHus TeMIeparypsl NPOU3BOIAT INEPUOAUYECKHU, B
YaCTHOCTH, IIPYU IIOMOIIM TaK Ha3bIBAEMBIX JIEHUBBIX PTYTHBIX TEPMOMETPOB.

Ecnu nonydeHnHble riayOMHHBIM TEPMOMETPOM 3HAYEHUS TEMIIEPATYPhI OCIE
OTKauKH 1 0€3 MPOKAaYKH OJIMHAKOBBI, TO B JAJIbHEUIIEM OT MPOKAUKH MPHU 3aMepax
TEMIEPATypbl B HAOIIOJATENIbHBIX CKBAXXHHAX OTKa3aTbca. OJIHAKO TOCTATOYHOCTh
IPOKAUYKM  CKBaXXWHBI NPU TpeX 00beMax BOJbI, YKA3aHHBIX BbILIE, JOJDKHA
IPOBEPATHCS IMYTEM YBEJIWYEHUS NPOJOJDKUTENBHOCTH 3TOW NPOKAYKU C

IMPUMCHSIOT B

COOTBETCTBYIOIIMMH 3aMe€paMu TEMIIEPaTyphbl

OTKa4MBaEeMOU BOJIC Ha MIOBEPXHOCTH (y U3IIMBA).

[TpoOsr BoabI AMist aHAIHM3a OTOMPAIOT M3 HAOTIOAATENBHBIX CKBAKHH ITOCHE
JIOCTaTOYHOW TMPOKAYKH €€ Ha TIOBEPXHOCTH WM TPU TMOMOIIM CITyCKaeMOTO B
CKBa)KHMHY ITP0OOOTOOPHHUKA.

rTyOMHHBIM TEPMOMETPOM H B

5.4. Texunuyeckoe 00CayKNBaHHE NMOTPYKHBIX YJIEKTPOHACOCOB [26]

Hacocwer Tima DIIB mpennasHadeHsl it pabOThl B HEArpecCHBHOM Cpelie.
CopneprxkaHrne MEXaHWYECKUX TMpUMecei B Boje jaomyckaercs He Oomee 0,01% mo

BECY.

[Torpy»xHbie HacOChI pabOTAIOT B KOMIUIEKTAX C 3JIEKTPOJBUTATEIISIMHU.

DKcrutyaTauus

IIOTPYKHBIX

HaCcoCOB

JOJDKHA

OCYIICCTBIIATHCA B

COOTBETCTBUHU C 3aBOJICKUMH MHCTPYKIUSAMHU MO YXOY 32 3TUMHU HACOCAMH.
OCHOBHBIE HEUCIIPABHOCTH B pabOTE MOTrPYKHBIX HACOCOB M CIIOCOOBI HX
yCTpaHEeHHUsI IPUBEJICHBI B TaOuIe 48.

TaOmura 48
OcHOBHBIE HEHCIIPABHOCTH B pa00Te NMOTPYKHBIX HACOCOB M CIOCOOBI UX
YCTpaHEeHUS
Ne n/mt Xapaxrep [TprunHb! CrniocoObl ycTpaHeHHUsI
HCHUCIIPABHOCTHU
1 2 3 4
1. Hacoc ue OTtcyTcTBYeT HanpsikeHue - | JIMKBUANPOBATH OOPHIB B
3allyCKacTCsA CTOpPCII MPCHAOXPAHUTCIIb. 3HeKTqueCKOﬁ eI 1o

Huskoe nHanpsxeHue B cetu
WJIY TIJICHUE HAIIPSKEHUS B
MOMEHT 3amycKa
YcTraHoBIEHBI
MPEAOXPAHUTEIN MaJIOTO
CEUYCHUS

Kopotkoe 3ambikanue B
kabesne uimm

dazam.
IIpoBepuTh HanpsKEHHE
IIPU 3aIyCKe

3aMEHUTb NPEJOXPAHUTEID

Hacoc nemonTupoBars,
OIIpPeNIeIUTh U




QJICKTPOABHUIATCIIC

JaKIIMHAIIO
AIEKTPOABUTATEIb UITH
HACoC

OTPEMOHTHPOBATH MECTO
KOPOTKOTO 3aMbIKaHUS
Hacoc nemonTupoBars,
pazo0parth, BBISIBUTD
NPUYUHY U YCTPAHUTh

Hacoc He momaer
BOJY

bonpmoe conporusieHune Bo
BCaChIBAIOIIECH YaCTH Hacoca
(3abuTa ceTka)

HN3Hocumuce,
YIUIOTHUTEIIbHBIE KOJIbIIA,
pabouue KoJeca u
HaMpaBJISIONIME allapaToBs,
UX 3arpsi3HEHUE

Hacoc HaxoauTcs BbllIe
JTUHAMUYECKOTO YPOBHS

Hacoc nemonTupoBars,
OUYUCTHUTH CETKY

JIeMOHTUpPOBaTh HACcOC,
OTPEMOHTHUPOBATH
HACOCHBIN y3ell

VY ITUHAUTH KOJIOHHY
HACOCHBIX TPYyO

ITocne pemonTa
Hacoc noTpediser
HOBBIIIEHHYIO
MOIIIHOCTb

HenpasunbHas cOopka
Hacoca, KOTopasi BbI3bIBAET
3aeJjaHle OOKOBBIX
MTOBEPXHOCTEN KOJIECa HIIH
HaIPaBJISIONIMX allapaToB
3aenu 3anopHbIe BTYJIKH
WJIM MECTa YIUIOTHEHUS, 13-
3a Yero poTop Hacoca Tyro
BpalllaeTcst OT pyKH
W3HOoCUIUCh MOANSATHUKH
AJIEKTPOABUTATENS
HenpasunbHas cOopka
Hacoca ¢
NIEKTPOABUTATEIEM

Pazobpate Hacoc u
YCTPaHUTH 3aeaHHe

To xe

3aMeHUTh IIOAIIATHHUK

[IpoBepuTh M UCIPABUTH
COEIMHEHHUE Hacoca C
AJIEKTPOJBUTATENEM

Hacoc nmonmaet

BOJY C
yJbcaluuen

JInHaMHU4YECKUN YPOBEHb
CHU3MJICS 10 BCAChIBAIOLICH
CETKHU

[IpoBepuTh AMHAMUYECKUI
YPOBEHb, IEPEKPHITH
3aIBUXKKY WM OIYCTUTD
HacoC TIyoxe

[Ipu mycke Hacoca
MarHuTHBIN
IyCKaTENh
cpabartbpIBaeT npu
TOKE, HE
MPEBBILIAIOIIEM
HOMUHAaIbHBIN

MarsuTHsbIN ITyCKaTenb
HEIPaBUIILHO
OTPETYJIUPOBAH

OTtperynupoBaTh
MarHuTHBIN TTycKaTelb Ha
TOK, ITPEBBIIAOIINI
HOMHUHAJIBHBIA Ha 25%

[Ipu BKIrOUEHUMN
HAacocC He
paboraer,
AJIEKTPOIBUTATEIIb
I'yJIUT

OTCyTCTBYET HANPSHKCHUE B
OITHOM (aze

[IpoBeputh BCE KOHTAKTHI B
11 (1071

ComnpoTuBneHue
U30JIALINAN YTIAI0

Hapymunace nzonsuus
MecTa Maiiku Kalest Wiid B

Hacoc nemonTupoBars,
Ka0ellb OTCOeIMHUTb ,




| | Hmke 0,2 Om | crateproit 06MOTKe | moBpeX/IeHNE YCTPAHUTD

[Ipu 3ameHe Hacoca MPUCTYMATh K MOHTaXKY HACOCHOW YCTAHOBKH MOHO
TOJIKO TOCJI€ TPOMBIBKH CKBa)KUHBL. [IpOMBIBKY clieZlyeT mpOBOAMUTH 0 TEX TOp,
MOKa CoJiep’KaHne MEXaHUMYECKUX pUMecel B OTKaYMBaeMoil BoJe OyaeT He Ooee
0,01%rm0 Becy.

[IpoBepka CKBaXHHBI Ha MPOXOJAUMOCTb MPOU3BOAUTCS CHELHMAIBHO
U3TOTOBJICHHBIM I11a0JIOHOM M3 oOpe3ka. TpyObl, Hapy>KHbBII nuaMeTp U JJIMHA
KOTOPOI COOTBETCTBYIOT pa3MepaM HorpyxkHoro Hacoca. IIpu cmycke u noaseme
111a0JI0H AOJKEH CBOOOHO IPOXOAUTH B CKBaXKHMHE.

Hacoc, anexTpoaBurarenb U HalopHbIN TpyOOIIPOBO JOHKHBI pa3MelaThbCsl
B CKBaJKHMHE CBOOOJIHO C 3a30pOM HE MEHEE 5 MM Ha CTOPOHY.

Pabouuii y3en Hacoca JTOJKEH HAXOAUTHCS Ha 3-5 M HM)KE TUHAMUYECKOTO
YpOBHSL BOAbl B CKBaxkMHe. CaMblii HU3KMM JMHAMUYECKUI YPOBEHb BOJbl B
CKBOJKMHE BO BCEX CIydasX JOJDKEH ObITh BbIlIE (hIaHIa BEPXHETO KOpIyca
pabouero y3ia Hacoca HE MeHee 4eM Ha 1 M.

[lepen MOHTa)XOM HACOCHOTO arperara HEOOXOJUMO IPOBECTH MOATOTOBKY
o0opynoOBaHUsl MJii MOHTa)Ka YCTAHOBKHM, KyJa OTHOCSITCSI TPY30MOJBEMHBIC
CpeacTBa, TPyObl, COEAMHUTENbHBIE MY(ThI, CKOObI KpEeIUIeHUs Kabess, Ha3eMHast
apMatypa, KpbIIIKa CKBa)XUHbBI WJIM OMOPHOE KOJEHO, 3aJBUXKKa, MAaHOMETp, JIBa
MOHTaKHBIX XOMYTa, MPUOOPHI U MHCTPYMEHTHI JIJIs1 BBIOJIHEHUS PaldoT.

['py3onogbemMHoe 00OpYyIOBaHHE BBIOMPAETCS C YYETOM Beca HACOCHOIO
arperara, KaOeiys, KOJOHHBI 3allOJHEHHBIX BOJON BOJONOABEMHBIX TpPyO U
OIIOPHOI'0 KOJIEHA.

Ilepen onmyckaHueM HACOCHOTO arperata B CKBaXMHY HEOOXOUMO:

IPOBEPUTh OTCYTCTBUE 3a€JaHUl MpU BpalllEHUUM BPYUYHYIO pOTOPOB
HAaCOCHOT'O arperara; €cjid HaCOCHBIM arperaT He IPOBOPAYMBAETCS OT PYKH,
HEOOXOMMO CMOYMUTH HMOJUIMITHUKY WM IOMECTUTh €ro Ha 15 MUHYT B €MKOCTb C
BOJIOM; €CJIM TOCJI€ 3TOr0 arperar He MPOBOPAYMBACTCS OT PYKH HEOOXOIUMO
BBISICHUTH MPUYMHY, OTCOSAMHHUB HACOC OT 3JEKTPOABUTATENS U MPOBOPAUMBAs UX
B OTACJIBHOCTH;, TOCIE YCTPAHEHUS MPUYMH 3aeJaHHsl HACOC COEOUHSIOT C
3IIEKTPOJIBUTATENIEM, CJIENs 3a TeM, 4YTOObl HE HApyIIUTh paHee YCTaHOBIICHHBIN
OCEBOI X0/ POTOpa Hacoca, T.€. HE MEHSTh KOJWYECTBA PEryJMPOBOYHBIX MIAKO,
YCTaHOBJICHHBIX Ha 3aBOJIC-U3TOTOBUTETIE;

3aJIUTh AJEKTPOABUIaTENb YUCTOM NPOPUIBTPOBAHHON BOJOW (B 3UMHEE
BpEMSI HENONYCTUMO 3ajJMBaTh B AJIEKTPOABHUIaTENb TOPSAYYI0 BOJY); 3aIlOJIHUB
ABUratenb BoAou, yepe3 10-15 MUHYT mpoBEpsItOT FEpMETUYHOCTh COEIMHEHUH,
OTCYTCTBHE BO3JYIIHBIX IPOOOK, a TAKKE YTEUEK BOJIAa U3 ABUIATE.

OnHOBpEMEHHO ¢ TpyOamMH B CKBAKUHY OIYCKAe€TCsl TOKOIOJABOISAIINN
Kabenb.

[Tpu kpenyieHnn CUII0OBOro Kadess K HalopHOMY TpyOonpoBoay HEOOXOIUMO
BBITMIOJHATH CIEAYIOUINE TPEOOBaHUS:

Ka0esb YKIaJbIBACTCS BIOJIb TPYO M MPUKPEIUIETCS K HUM 4epe3 Kaxable 2-
2,5 M XOMyTamu;



B MECTax KperuieHus K Tpybam kabesrb HeoOX0oauMo 0OBEpTHIBATH JIMCTOBOU
PE3MHOM TOJUHON 1-3 MM;

nocie KpemjaeHus KaOeab He JODKEH IPOBUCATh MEXIY XOMYTaMu
KpEIUICHNUS.

Cpava-mpyeMKa  CMOHTHPOBAHHOIO  BOJAOIIOJBEMHOIO  000pYAOBaHUSA
IPOU3BOJUTCS 10 aKTY.

ITyck Hacoca IMPOW3BOIUTCS MPH 3aKPHITOW 3aJBUXKKE, a 3aTEM, PEryaupys
nojlady Hacoca 3aJBH)KKOM, YCTaHABIMBAIOT HEOOXOAUMBIN pexxuM paboTsl. Ecnu
npu nMpoOHOM MyCKe B BOJAE OOHApyXKMBaeTcs OOJbIIOE KOJUYECTBO B3BEIICHHBIX
YacTHIl, HEOOXOUMO 3a/IBI’KKON YMEHBIIUTh MOJauy BOJIbI, YMEHBIIIAasi TEM CaMbIM
CKOPOCTh JIBWYKEHUS BOJbI B CKBAKMHE U, CIIEOBATEIHHO, YMEHbIIas 3a00p mecka
U3 CKBAKUHBI.

OcTaHaBIMBaTh HACOC MPHU STOM HENb35, TAK KaK YACTULIBI MOPOABI OYyAyT
OCAKIATbCsl Ha OMBIBAEMBIX IIOBEPXHOCTSX KOPIIYCOB M pabO4yuX KOJEC, YTO
IPUBENET K 3a€JaHUI0 U U3HOCY YacTeil Hacoca.

Hacoc M0XHO OCTaHOBHUTH TOIZA, KOTJa OH OyleT KadaTb YHMCTYHO BOJY.
ITepen ocraHOBKOI Hacoca HEOOXOAUMO 3aKPBITh 3a/IBUKKY.

[Tocne mpoOHOro mycka peKOMEHAYETCSl IMPOBOAUTH HENPEPBIBHYIO padoTy
HAaCOCHOTO arperara B Te4yeHHe 2-3 CyTOK. 3a JTOT MEpPHOJ IPOUCXOAUT
J0CTaTOYHasl NpupadboTKa pabounx OpraHoB arperara.

Kontpons 3a paboToii arperata OCYIIECTBISIETCS MPOBEPKU U 3aIHCH
noka3zaHuil mpuOOpPOB, 3aMepa COMPOTUBICHUSI H3OJSLUU AIIEKTPOJBUraTENs C
TOKOTIOABOIALIMM KaleneM, 3amepa MpPOU3BOAUTEIBLHOCTH W Halopa arperara, a
TaK)K€ CTATUYECKOTO M TUHAMHUYECKOTO YPOBHS BOJIbI B CKBaXKHHE.

B mepByio Henemo paboOThl HACOCHON YCTAaHOBKH 3aMEpbl MPOU3BOMASAT
€XETHEBHO, B JAJIbHEUIIIEM - TIPU UCIIPaBHOU paboTe - pa3 B HEJEIIO.

5.5. PeMOHT CKBaKUH

Hns  monpnepkanuss TpeOyemoro geOuta CKBaKWHBI, 00OecredeHHs
Oecriepe6oitHON TMOJaYM BOJBI M JIMKBHIAIMU BO3HUKAIOIIWX HEHCIPABHOCTEU
MIPUBOJIST PEMOHT CKBa)KHH.

[Ipyn purenpHONH paboTe CKBaXHH MPOUCXOIUT IMOCTEIIEHHOE CHUKCHHE
neONTOB, KOTOpOe OOYCIOBIEHO B OCHOBHOM BJIHUSHHUEM THAPOXHUMHYECKOTO
COCTaBa BOJbI, a TaKXe KOHCTPYKIUSMU (UIBTPOB, BEIUYMHOW BOJOOTOODA,
BpEMEHEM JKCIUTyaTalluu U IPYyTuMH (paKTopamm.

CHIWKeHHE TPOU3BOAUTEIILHOCTH TPOUCXOIUT B pe3yJbTaTe 3apacTaHus
MOPOBOTO MPOCTPAHCTBA (PMIBTPOB # TPOPHIBTPOBBIX 30H XUMHUYECKUMH
0CaJIKaMH, BHITIAIAIOIIMMH U3 TIPUTEKAIOMIEH BOIBI.

[IpodunakTuyeckre peMOHTHI IPOBOAATCS 1O rpaduky depe3 Kaxabie §8-12
MECSIIIEB, a TaK)Ke MPHU CHUKEHUHU yAeIbHOTo aeouta Ha 10-15%.

Heo0xoauMocTh B MPOBEICHUN PETYISAPHBIX MPO(PUIAKTHISCKIX PEMOHTOB
CKBOKMH CBs3aHa C 0Opa3oBaHHWEM HEOOpATHMBIX IMPOIECCOB B BOJONPUEMHOMN
4acTH CKBRXHWHBI. OJTH TMPOIECCHl TPHUBOIAT K TIPEKICBPEMEHHOMY BBIXOTY
CKBOXMH W3  CTpOosl WU KpallHEeMy  OCJIOKHEHHIO  BOCCTAHOBJICHHUS



MPOU3BOJIUTEIIBHOCTH. B TO ke Bpemsi MpU CBOEBPEMEHHOM PEMOHTE UMEETCS
BO3MO>KHOCTh MOJIHOCTBIO YAQISATh U3 BOJONPUEMHOM YaCTU CKBAaKUHBI OCAJKH,
TaK)Ke OUMINATH 32001 OT MEXaHUYECKHUX YACTHII.

[Ipu npodunakTHuecKOM pPEMOHTE BO3HUKAET HEOOXOJUMOCTh B
BBITIOJTHEHUH CIEAYIOIINX ONEPAIU:

IpOBEpKa HACOCHOTO 000PYI0BAHUS;

JEMOHTaXK-MOHTaX HA3€MHOT'0 U TI0JI3EMHOT0 HACOCHOT'0 000PY/10BaHNS;

3aMep TIyOWHBI CKBXUHBI M ONIPEICSICHNE BEICOTHI TIECYaHOM MPOOKH;

OYHMCTKa 32005 OT I1ECKa;

OYMCTKAa BHYTPEHHEH TOBEPXHOCTH CTBOJIA CKBOXHHBI U (QPUIBTpA OT
XUMHUUYECKUX OCAKOB;

MOHTaK-JIEMOHTaXK 3AIMBHON KOJIOHHBI;

3QJIMBKA B CKBAKUHY PACUETHOTO KOJIMYECTBA COISTHON KUCIIOTHI;

IPOU3BOJICTBO COJISTHO-KUCIIOTHOM BAHHBI,

spirdTHAS OTKauKa CKBa>KUHBI;

OUYHMCTKa 32005 OT OCAJIKOB.

OuncTka TIyOOKOM CKBa)XMHBI 3aKJFOYAETCS B YAAJICHUHM OCEBIIMX HA JTHO
YacTHI] TPYHTA U B IPOMBIBKE (pUIbTpa 0€3 Mo beMa €ro Ha MOBEPXHOCTh 3€MJIH.

Ilepen O4YMCTKOM CKBaXMHBI Ha TOBEPXHOCTh 3€MJIM  OAHUMAIOT
BOJIOTIOABEMHOE 000pYy/IOBaHUE. DTU PabOThI BBINOJIHSIOT MPU MOMOIIM JieOeq0K
WIM HaJl KOJOJIIEM yCTaHABIMBAIOT TPEHOTY-BBIMIKY C JICOSTKOW M OallaHCUPOM.
3aTeM OUYMINAKOT CKBAXKWHY JKEJIOHKOMW, CITyCKaeMOW M MOJHMMAaeMON Ha IITaHrax
WM KaHaTe, MOKa JKEJIOHKAa HE KOCHETCS cliosg rpaBus B oTcroiHuke. Ilocne
OUMCTKM KOJOJIa B HEro YCTAaHABIMBAIOT BOJOMOABEMHOE OOOpYIOBaHHE W
MPOU3BOJIAT MEPBYIO OUUCTKY JO0 MOJHOTO OCBETIICHUS BOJIBI.

[Ipu MexaHMYeCKOM 3aKyMOPUBAHUM OTBEPCTHH (DHUIBTpa MPOMYCKHYIO
CIOCOOHOCTh €r0 MOKHO MOBBICUTH MPOMBIBKON (QuiibTpa Boaou. st aToro mocie
OYMCTKH KOJIOJA KEJTOHKOW B HEro OIMYCKAaKT HA IITAHTax MopiieHb. CUIbHBIMU
PE3KUMH JBUKECHUSIMU TOPIIHS BBEPX U BHU3 MOYKHO 3HAYUTEIBHO YBEIUYUTH
CKOpPOCTh BOJIbI B OTBEPCTUSX (GUIbTpPAa M TaKUM OOpa3oM OCBOOOJUTH €ro OT
yactul] rpyHTa. [Ipym HeOosblIOM 3arpsi3HEHUH (UIBTpPa €ro MOXKHO MPOMBITH
OBICTPBIM 3aII0JIHEHHUEM KOJIO/Illa YUCTOU BOJIOM.

Eciu Mexanumyeckas npoMbIBKa (uibTpa HE JaeT OJaronpusiTHBIX
pEe3yJAbTAaTOB, TO €CTh OCHOBaHWE MPEANoJiaraTh O HAJIUYUM 3aKy[IOPUBAHUS
bUIBTpa OTIOKEHUSIMHA XUMUYECKUX COCTUHCHHM.

VY naBneHue XUMHUYECKUX OTIOKECHUA Ha GUIBTPE MPOU3BOIUTCS C TIOMOIIIHIO
COJISTHOM KUCIOTHOM BaHHBL. C 3TOM 1ENbI0 B CKBAXKHUHY J0 320051 OIyCKaeTcs
3aJlMBHAsI KOJIOHHA, KOTOpas MOXET OBITh MPEACTABIICHA BO3AYIIHBIMU TpyOaMu
spimudra. CBepXy KOJIOHHBI YCTAHABIMBAETCS BOPOHKA M B CKBAXHHY 3aJIUBACTCS
pacuetHoe koamuecTBO 10-15% consiHOM KUCHOTBL.

[IpOMBIIIEHHOCTBIO BBITYCKAETCS KUCI0TAa KOHLeHTpauen 20, 27,5 u 31%.
B tabn. 49 npuBeneHbl aHHBIE O MPUTOTOBIEHUU U3 3TUX KUCIOT pacTBOpoB 10-
15% koHUIEHTpAIUH.

[ToTpeOHbIiI 00BEM pacTBOpa COJISIHOM KHCIOTHI Ha 1 mor.M QuibTpa
onpenensiercs mo tadi. 50.



Tabmuma 49
Heo0xoaumMoe KoJIHY€CTBO MCXOIHOM COJIAHON KHCJIOTHI H BOABI AJIS
MPUrOTOBJIEHHUSI pado4ero pacTeopa

O KoH1eHTpanusi ICX0JHON KUCIOTHI
20 27,5 31
pacTBopa
—— KHCJIOTa, | BOJA, 1 | KHACJIOTa, | BOJA, 1 | KHCIOTa, 1 | BOJA, JI
b | b |
10 490 510 345 655 300 700
11 535 465 375 625 325 685
12 585 415 410 590 355 645
13 635 365 445 555 385 615
14 690 310 480 520 415 585
15 740 260 510 490 445 555

Tabmuma 50
Heo0xoaumoe KOJIM4€CTBO PACTBOPA COJNSIHON KHCJIOTHI 11 00padoTKH
1 mor.M 1yiMHBI GUIbTPa B 3aBUCHMOCTH OT €ro AuaMeTpa

N [Ipu perynsiproun [Ipu nymrenpHOM
BuyTtpenHuii nuametp -
npoduakTuaeckoit 00paboTke | IKCIUTyaTallMK CKBAKUHBI,
¢unbTpa, MM
CKBa)XUH, JI hi |
100 30 100
150 45 125
200 60 150
250 80 175
300 100 200
350 150 250

[Tocne 3aMBKM KHCIOTHI CKBOKMHA OCTABIISIETCS] B MOKOe 24 yaca. 3aTeM B
CKBaXHMHY OITYCKaeTCsl IpAU(THAs KOJOHHA W TPOHM3BOIUTCA OTKayka. OTKayka
IPOJOJDKACTCS 10 TIOJHOTO OCBETIICHHS BOJbl M YAAJCHUS CJIEIOB COJISTHOW
KHUCIIOTHI.

[Tocie oTKauku CHOBa 3aMEpSIFOTCS TIyOMHA CKBaKUHBI, M TPOHM3BOIMTCS
OYKCTKa 320051 OT 0CAJAKOB IPIUPTOM HITH KEITOHKOM.

Tekymue peMOHTBHI TPOBOAATCS TPU HEOOXOJMMOCTH 3aMEHBI Hacoca.
[lpoBeneHne KamUTalbHBIX PEMOHTOB CKBXHH IUIAHUPYETCS B Ciydae
HEOOXOJMMOCTH TPOBEICHHS CIIOKHBIX paboT: 3aMeHbl (UIbTpa, PEeMOHTA
00ca/IHOW KOJIOHHBI, [IEMEHTHPOBAHUS U T.JI.

[Tpu 3amene punpTpa HEOOXOIUMO:

O4ucTUTh 32001 CKBaXXHMHBI OT ITECKa THPOPa3MBIBOM

M3roToBUTH NI€YaTh U MOJCOCMHNATH €€ K KOJIOHHE OYPHIILHBIX TPYO

OnycTuTh WHCTPYMEHT B CKBaXHHY M YCTAaHOBUTH II€4aTh C IEJBIO
OTIpeNIeIICHUS TIOJI0KEHUS BEPXHEH YacTh HaIQUITBTPOBOM TPYObI

[ToaHATH HHCTPYMEHT U3 CKBAKUHBI 1 OCMOTPETH I1€4YaTh



[Ipu wu3BnedeHun ¢QuabTpa NeOEIKON OMYCTUTh B CKBOKHUHY KOJIOHHY
OypHUJIBHBIX TPYO JOBUJIBHBIM HHCTPYMEHTOM

3axBaTUTh (PUIBTPOBYIO KOJIOHHY U U3BJIEYD €€

ITpu u3BnedeHun GuIbTpa JOMKpATaMU MOATOTOBUTH YCThE CKBAKMHBI IS
YCTaHOBKH JJOMKPATOB C YKJIQAKON OpYChEB U TOCOK

OnyctuTe B CKBaXUHY KOJIOHHY OypWiIbHBIX TpyO C JIOBUJIBHBIM
UHCTPYMEHTOM

3axBaTUTh QUIBTPOBYIO KOJOHHY

Y CTaHOBUTH JOMKPATHI U CMOHTUPOBATH THAPABINUECKYIO CUCTEMY;

W3Bnedysb GUIBTPOBYIO MOBEPXHOCTD C MEPEKPEIVICHUEM JOMKPATOB

[Tocne wu3BneueHus QuiubTpa HpopadOTaTh CKBAXKUHY MOJ (PHIBTPOBYIO
KOJIOHHY, AJIS Yero:

MPUCOEAUHUTD JJOJIOTO K OYpHIIbHOM TpyOe

OIYCTUTh OypuIIbHBIE TPYObI B CKBAXKHUHY

npopadoTaTh CTBOJI CKBAXXMHBI C MPOMBIBKOW M HapallMBaHUEM OYpPHJIbHBIX
TpyO

IPOMBITh CKBA)XXHHY IE€pe] MOAbEMOM MHCTPYMEHTA U MOAHSTH OypUIIbHBIE
TPYOBI U3 CKBaKHUHBI

Ha nanduneTpoBoil TpyOe, npenHa3HAauE€HHOW Ui YCTaHOBKM HOBOI'O B
CKBa)KMHE (QUIIbTPA, YCTAHOBUTH Pa3KUMHON CaJIbHUK

[IpoBepuTh IENTOCTHOCTh U COOCHOCTH (PUITBTPOBOI KOJIOHHBI

3a0uTh AepeBAHHYIO MPOOKY B TpyOy OTCTOMHUKA QUIbTPa

CoennHUTH TIEPBYIO TPYOy OYpHIBHON KOJIOHHBI C (PMIIBTPOBON KOJOHHOMU
My(TO¥i ¢ 1eBO# pe3p00il UK C TOMOIIBIO CITYyCKOBOTO KITOUYa

HapamuBas OypuibHYI0 KOJOHHY ONYCTUTh (UIBTP B CKBOXUHY U
YCTaHOBUTH Ha 32001

Pa3aTh pazKUMHON CaJIbHUK, JJIS1 YEro NMpUAATh KOJIOHHE OYpPHIBHBIX TPYO
IpaBo€ BpalleHHe, MpU OSTOM My(dTa C JIeBOM pe3p0Oi HABUHUMBAETCA Ha
HaA(QWIBTPOBYIO TPYOY U C)KMUMAET CAJIbHUK

OTcoequHUTh OypUIIbHBIE TPYOBb! OT (PUIBTPOBOM KOJIOHHBI U MOJHAThH UX U3
CKBA)KUHBI

CMOHTHpOBaTh pAUPT U OTKAYaTh U3 CKBAKUHBI J0 MOJIHOIO MPEKpalleHUs
BBIHOCA MEXAHUYECKUX YACTHII.

Jns  yroyOnieHuss  CKBaOXKMHBI TIpH  TEpPEexXole Ha  AKCILTyaTaluio
HIDKEJeXKaIlero BOJIOHOCHOTO TOPU30HTa HEOOXOAUMO:

W3Brieyb U3 CKBaXKUHBI CTAPbIi PHIIBTP

YrnyOuTh CKBaXUHY A0 KPOBIM HHXKENEXKAIIEro BOJOHOCHOTO ILIACTA.
CrycTUTh JOTMOJIHUTEIbHYIO OOCaJHYI0 KOJOHHY M 3alleMEHTHPOBATh 3aTpyOHOE
IPOCTPAHCTBO

O>xkuiaHue 3aTBEp/IEBAHUS LIEMEHTA

Pa30ypuTh BOIOHOCHBIH IJIACT HA PACUETHYIO [ITyOUHY

Y cTaHOBUTH HOBBIN DHIIBTP

CMOHTHPOBATh 3pIUPT

[IpokauaTe CKBa)XMHY A0 IOJHOIO IPEKPAIlEHUs BBIHOCA MEXAHUYECKUX
npuMecen



[IpoBecT OMBITHYIO OTKAyKy W3 CKBOXKHWHbI HE MEHEE YeM MpHU JBYX
MOHMKEHUSIX

Ecnu HeoOXoauMo MmepeBecTH CKBAaXUHY Ha SKCILTyaTalMIO BBIIIENIEKAIIETO
rOpU30HTa TpeOyeTcs:

N3Bieub U3 CKBAKUHBI CTapblil QUIBTP

3a1leMEeHTUPOBATh CTBOJI CKBOKHMHBI OT 32008 J0 MOJOIIBHI BHIOPAHHOTO
BOJIOHOCHOTO TJIacTa

Onyctuths Ha Kabene nepdopaTop Ha TIyOuHY 3aneraHus nepdopupyemMoro
y4acTKa CKBa)KUHBI

B mporecce cmycka TmiaTenbHO NPOMEPUTH JUIMHY KalOens ¢ TeM, YTOOBI
UCKJIIOYUTh BO3MOXHOCTbh IPOCTpETIa HA 3a/JaHHON IITyOnHE

[leppopupoBats 00camHyi0 KOJOHHY, HEpPEKPHIBAIOIIYI0 BOJIOHOCHBIH
TOPU30HT

JIist co3nanvs MPOTUBOJIABIICHUS HA TUIACT 3alOJHATH CKBXXHUHY JO YCThS
BOJOH

Y cTaHOBUTH HOBBIY DHIIBTP

CMOHTHPOBATh 3PAUPT U MPOU3BECTU CTPOUTENHHYIO U OMBITHYIO OTKAUYKH
U3 CKBAYKUHBI

[Ipu mepeobGopynoBanuu (PHIBTPOBON CKBaXUHBI B 0€CHUIBLTPOBYIO, €CIIH
re0JIOTUYECKHUE U TUAPOTE€OJIOTUYECKUE YCIOBUS MO3BOJIAIOT, HEOOXO0UMO:

W3Breyb GUIBTP U3 CKBAKUHBI

OTnycTuTh B CKBOXUHY  HOPOJNOPA3pyIIAIONMNA  HHCTPYMEHT U
pa30ypuUBaHUEM OYHUCTUTHh NPUPUIBTPOBYIO 30HY OT MPOIYKTOB XHUMHUYECKOTO
KOJIbMaTaxa

CMoHTHpOBaTh H3pAU(PT ¥ HayaTh OTKA4Ky Ui  (POPMUPOBAHUS
BOJOIIPUEMHON BOPOHKH

B nepBoHavanbHbIN epUo, KOT/1a MOBEPXHOCTh BOPOHKU M BOJONPUTOKU B
Hee MaJibl, B CKBaKMHBI HEOOXOAMMO MOITMBATh BOIY

Ecnu Hy»HO U3BJIeYb U3 CKBAKUHBI MOMABIIKE Ty/1a IOCTOPOHHUE TTPEIMEThI
TpedyeTcs:

N3rotoBuTh mevaTs npu nNepBoOM peiuce:

[ToAroTOBUTH MHCTPYMEHT U 000pYJ0BaHUE

[ToacoenuuuTh neyaTh K KOJIOHHE OYpUIIbHBIX TPYO

OnycTuTh HTHCTPYMEHT B CKBRXXKUHY M YCTAaHOBUTD MEYATh

[lonHATH MHCTPYMEHT M OCMOTPETh IeyaThb MPH KaXJAOM IOCIETYIOIEM
perice:

[IpucoeAMHUTD JTOBUIIBHBIN HHCTPYMEHT K KOJIOHHE OypUIIbHBIX TPYO

OnycTuTh HHCTPYMEHT B CKBKUHY

3axBaTUTh U3BJICKAEMBI MTPeIMET

[ToaHATH MHCTPYMEHT U3 CKBaKUHBI

[Ipy HEBO3MOXKHOCTHU H3BJI€Yb IMOCTOPOHHUE NPEIMETHl M3 CKBXXKHHBI C
MOMOILBIO JIOBUJIBHOTO MHCTPYMEHTA, pa30ypUTh UX TPEXIIAPOLICYHBIM JOJIOTOM
i gpesepom

5.6. BoccranoBJjienne nedura ckBaxkuu [14,35,36,39]



[TpyunHbl CHUXKEHUs JeOUTOB CKBakuH. IIpu nnuTenbHO paboTe CKBaXMH
IPOUCXOAUT MOCTENEHHOE CHI)KEHUE 1I€0UTOB, KOTOPOE 00YCIOBIEHO B OCHOBHOM
BJIIMSIHUEM THIPOXMMHUYECKOTO COCTaBA BOJIbI, & TAK)KE KOHCTPYKLUUSAMU (PUIBTPOB,
BEJIMYMHOM BOJOOTOOPA, BpEMEHEM IKCILTyaTalluu U IPYTUMHU (PaKTOpaMHu.

CHuxeHue pOU3BOJUTENIBHOCTH HPOUCXOAUT B PpE3ylbTaTe 3apacTaHus
[IOPOBOTO MPOCTPAHCTBA (UIBTPOB U MNPUDUIBTPOBBIX 30H XUMHUYECKHUMHU
0CaJIKaMH, BBIMAJAIOUUMHU U3 MPUTEKAIOIIEH BOJIBI.

Haubonee  pacnpocTpaHEHHBIMH  KOJIBMAaTUPYIOIIUMHU  OTJIOKCHHUSIMU
ABIIAIOTCS JKENE3UCThIe (OXPHUCTBIE) OCaTKU, KOTOpble H3 amMopdHOil (opmbl
MOCTETIEHHO TEepexosiT B 0OoJee NPOYHBIE CTPYKTYpbI, IEMEHTHPYIOIINE
okpy:xaromue GuasTp nmopoasl, nocturas 20 - 50 cMm no paauycy.

Taxum 06pa3zom, OTIOKEHUE OCAIKOB B MPUPUIBTPOBBIX 30HAX, PUIbTpax U
TpyOax NPUBOAUT K PE3KOMY MOBBIIIECHUI TUAPABINYECKUX COINPOTHUBIICHU,
BCJIE/ICTBUE YETO CHUKAETCS IPOU3BOIUTEIIBHOCTh CKBAXKHH.

CHmxeHne npou3BOAUTENBHOCTH YCTaHABIMBAIOT, IOCTOSIHHO HaOItoAas 3a
paboTON CKBaXXMH M KOHTPOJIMPYs paboTy Hacoca, u3Mepsisi JeOUT U MOHMKEHHUE,
npoMepsisi TIIyOuHy, ONpeesnss CTaTU4YECKUl ypoBeHb. JlJIs 3TOro MCIONb3YIOT
U3MEPUTENIBHYIO U IMarHOCTUYECKYIO aIaparypy.

JUis BOCCTaHOBJEHMsI [JeOMTa CKBAKMHBI B IIEPUOJA €€ DKCIUIyaTalluu
IPUMEHSIOT pa3IndHble METObI, Hanbonee 3P PEeKTUBHBIMUA U3 KOTOPBIX SBIISIOTCS
peareHTHbIE U UMITYJIbCHBIE METO/IBI.

B kaudecTBe peareHTOB [Jisl PAacTBOPEHUS KOJBMATHUPYIOIIUX OTIOXKEHHMA
ucnonp3ytor consiHyto  kucnory HCI, tpunomudocdar martpust NasP30,y,
rekcameradochar Hatpus (NaPOjs)s, autnomut Hatpus Na,S,04, cynbhaMHHOBYIO
kuciotry NH,SO3H, Owucynsdar narpus NaHSO, rtHmpasuH COISHOKUCITBINA
N,H,2HCI.

VYcnoBuss NpUMEHEHUs pa3IMYHbIX BUIOB PEAr€HTOB W MX ONTUMAaJIbHas
KOHIIEHTpaLus NpuBeIeHbI B Taduue 51,

Jis 00paboTkM CKBaXMH Ha (QuibTp anuHOM 10 M OpUEHTHPOBOYHBIE
00beMbl  pacTBOpa cocTaBisioT 0,3...1 M® COOTBETCTBEHHO I TPABHHHBIX
bunbTpoB 1uameTpoM oT 168 1o 299 mm. IIpu 00paboTKe CKBaKUH C CETUYATHIMU
¢unbTpamMu ykazaHHbIH 00beM CHMKAIOT Ha 25%.

[Ipu 5TOM KOHIIEHTpaIUsi pacTBOpa COJSHOM KHUCIOTHI JTOJKHA COCTABIIATH
He MeHee 25%, a PU U3TOTOBIICHUHU PACTBOPA U3 MOPOIIKOOOPA3HBIX PEAreHTOB UX
pacxon cocrasisieT 24...80 Kr.

Texnonorus oOpaOOTKM CKBaXXMH PEAreéHTOM 3aKJII0YaeTCsi B BBEACHUU
pacTBopa B 30HY (QWIbTpa U TOCIHEAYIOIIEM MPOAABIMBAHUU €0 B
3aKOJbMATHPOBAHHYIO MPO(UIBTPOBYIO 30HY. JlocTUraroT STOro Cco3gaHHEM
NaBJIEHHUS B CKBAKMHE CHXKATbIM BO3JyXOM, IOAABAa€MbIM KOMIIPECCOPOM, WM
BaKyyMHPOBAHUEM C MOCJEIYIOIIUM CHATHEM JaBJICHUS WM CpbIBa BakyyMa.(puc
37). nis mydiero pearupoBaHHs PacTBOPa C KOJIbMATaHTOM MPOBOJST HECKOJIBKO
LIUKJIOB NPOMBIBOK Ecim craTuueckuil ypoBeHb BOJbI B CKBa)KMHE OJM30K K
IOBEPXHOCTH, TO IpPH LMKINYECKOH O0OpabOTKE AOCTATOYHO TIE€pMETU3UPOBATh
OrOJIOBOK CKBaKMHBIL. [IpyM HHM3KOM ypoBHE, Korja Uil CO3JaHusl JaBJICHUSA



TpeOyeTcs 3aKauka OOJIBIIOr0 KOJTUYECTBA BO3yXa, HaJl GUIBTPOM YCTAHABINBAIOT
nakep, oj KOTOPhI 3aKauuBatOT BO31YyX.

[Ipy wnCHoNIb30BaHMM TOPOIIKOB MX PACTBOPSIIOT Ha IOBEPXHOCTH WM
JOCTABJISIIOT B CIIELIMATIbHOM KOHTEMHEPE B 30HY (PUIBTPA U PaCTBOPSIIOT MOTOKOM

BOJIEL.

PearenTtHseie METObI CIIOCOOHBI BOCCTaHABJIMBATH ,Z[€6I/ITBI a0 OMM3KUX K
ICpBOHAYAIbHBIM. HpI/I HUX HCIIOJIB30BaHHUHN HCO6XOI[I/IMO CTporo CO6J'IIOI[aTI>
CIICHUAJIBHBIC MCPbI TCXHUKHN 0€30IaCHOCTH.

Tabmnura 51

PearenTnl 1J1s1 00pa00TKH CKBAXKUH

PearenTsl .
CocTas KobMATAHTA YcroitunBocTh punbTpa u
KOMIIO3U LS KOHHe};/Tp At OOCBITIKM K KHCIIOTaM
0

HCI 20...25 Fe,03, FE(OH);;, FeCO;

N,H,-2HCI 8...10 FeS, CaCO;, OuiabTp, 0OCHINKA

NaHSO,H,0 5...7 Fe,03, Fe(OH)3, FeCOs, KHCJIOTOYCTONYHMBBI

FeS
Na,S,0, 6...8 [Ipeobnanaror Fe,03, OuIbTp HEYCTONYUB K
Fe(OH); KHCJIOTE, 0OCHITIKA

COJICPIKUT
HU3BECTKOBHCTHIE
COEMHEHUS

HCI 20...25 Fe,O3, Fe(OH);

NasP3019 0,8...0,5 FeCOs;, FeS, CaCO;

N,H,- 2 HCI 8...10 ®unpTp, 00CHITKA

NasP3019 0,1 KHUCIIOTOYCTONYNBBI

NaHSO4H,0 5...7 Fe,Os, Fe(OH);

NasP3019 0,1 FeCOs;, FeS

HCI 5...10 Fe,Os, Fe(OH); OwbTp, 0OCHINKA

NasP3049 3...2,5 FeCOs;, FeS, CaCOy YCTOWYHBHI B
pa30aBICHHON KHCIIOTE

Na,S,0,4 6...8 [IpeoGnanator OwIbTp, 0OCHITKA

NasP5;04¢ 1 Fe,03, Fe(OH); HCYCTOWYHMBBI B KUCJIOTE
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1 - ckBaxHHa; 2 - OroJIOBOK; 3 - TpyOa /s HArHETaHUs BO3/lyXa OT KoMIpeccopa; 4 -
TpyOa JUIsi 0TBOJIA Ta30B M CHKATOTO BO3AYyXa MPH MUKIMIECKON 00paboTKe CKBaXUH; 5 -
MaHOMETp; 6 - TpyOa AJis 3aIMBKH pacTBOpa peareHTa; 7 - 3aJMBOYHbIE TPYOBI; 5 - puibTp; 9 -
3aKoibMaTUpoBaHHas 30Ha; 10 — kucimora

NMiynbCHBIE METOJIbI BOCCTAHOBJIEHUS JEOMTOB CKBXKUH CO3AAl0OT YAapHbIE
BOJIHBI M BO3ACHCTBYIOT Ha KOJbMAaTUPYIOIIME OTIOXKEHUS. [ 3TOr0 NpUMEHSIOT
nHeBMOB3pbIB (BIIB), anexrporuapasnuueckuit yaap (1Y), B3pbIBbl TOpHEn U3
netonupytomiero muypa (TL) u BubparmonHsie METOABI.

JUts co3naHusl MHEBMOB3pBIBA IIMPOKOE NPHUMEHEHUE HAIIM YCTaHOBKHU
ACII-TM - aBTOCTaHIMS, pa3MeIlleHHas: HA OJHOOCHOM TPHUIIETIE, B COCTaB KOTOPOil
BXOJAT KOMIpEccop, OalIOHBI CO CXKAaTbIM BO3AYXOM W ITHEBMOCHApS.
MakcumanbHOe naBieHue B 6ammonax 15 MlTa.

Jist  006paboTku ckBaxkuH MetogoM OI'Y co3maH psaja  crenuaibHBIX
NepeIBIKHBIX YCTaHOBOK. HemocTaTok 3Toro crnocoda - He00X0IMMOCTh paboThI €
TOKOM BBICOKOTO HaIlps)KEHHUS.

Meton TIL ocHoBaH Ha B3pbIBE HIHYPOBBIX TOpmesa B 30He ¢unbTpa. Ero
OPUMEHSIOT TIPU HAJAEKHO H3TOTOBIEHHOM (QUIbTpE, TaK KaK CHUJIa B3pbIBa
PETryJIMPYETCS YUCIOM B3PbIBAEMBIX HUTEM.

BuOpaunonnsie  METOAbl  OCHOBaHbI ~ Ha  KOJNEOAHMAX  IUIACTHH,
pacmoIoXKEHHBIX Ha TPyOax, ABMKEHHUE KOTOPBHIM MEPEacTCsi BAOPATOPOM.

Bce ykazanHble cmocoObl BOCCTAHOBJICHHMSI CKBAaXHH TNPUMEHSIOT B
KOMILJIEKCE C pPEareHTHbIMM MeToAamMu. B 3TOM cilydyae COKpamarTcs BpeMms
00paboTKH, SHEPro3aTparkl, MOBbIIAETCs 3PPEKTUBHOCTH 00PabOTOK.



5.7. ABTOMaTH4YeCcKoe ynpaBjeHHe padoToil ckBazkuHbI [29,34,37]

B GonpmmHCTBE CilydaeB BoJa M3 BOA03a0OPHBIX CKBAXHH IO HAIIOPHOMY
BOJIOBOJY TIO/Ia€TCSI B €MKOCTHBIE COOPYXXEHHMs, Yallleé BCEro B BOJOHAIOPHBIE
Oammuu. [lng obecriedeHuss HaJeKHOW pabOThl CKBaKMHBI IPEAYCMATPUBAIOT
YCTAHOBKY CPEJCTB aBTOMATUYECKOTO YIIPABICHHUS.

OnHa U3 cXeM aBTOMAaTHYECKOIO YIpaBJICHUS HACOCHON CTaHIUEH IpH
paboTe Ha BOJOHANOPHYIO OAIIHIO M HATUYUU TMPOMEXKYTOYHOTO OTOOpa
npuBeneHa Ha pucyHke 38. Cucrema ympaBiieHUs BKIIOYAeT B ce0s HACOCHYIO
YCTAHOBKY 1, pesie MUHMMAaIbHOTO 2 M MaKCHMAJBHOTO 3 JaBIICHUS, HANOPHBIN
pe3epByap 4, HamopHbI TpyOompoBoa S5, MeMOpaHHBIA KiamaH 6, CUTHAJIbHYIO
TpyOy 7, npeHaxuyio TpyOy 8, oOpatHsIii kiamnas 9.

[Tpu mocTrxeHUU BOJOM BEPXHETO YPOBHS B pe3epByape JaBiIeHUEM B TpyOe
7 3akpoeTtcs knanaH 6. /[aBneHue B HamopHOM TPYOOIIPOBO/IE MOBBIIIAETCS, U peTie
MaKCUMAaJIbHOTO JaBJEHHs 2 BBIKJIIOYUT HAacOCHyl yctaHoBky 1. Ilpwm
IPOMEKYTOUYHOM BOZ00TOOpe 11 Boja M3 HAMOPHOM €MKOCTH 4 TIOCIE OTKIIOUEHHS
Hacoca Oyner mojaBaTbesa yepe3 oOpaTHbii kimanad 9. Ilpu moHmXeHUH ypOBHS
BOJIbI peJie MUHUMAJIBHOTO JJABJICHUS BKJIIFOUYAET HACOCHYIO YCTaHOBKY.

[TomuMo BomoHamopHbIX OameH W 0OakoB [N CO3JaHMS HAmopa B
BOJIOTIPOBOZHOM CETH MPHUMEHSIOTCS BOJO-BO3AYIIHBIE KOTIBI, JaBJICHHUE B
KOTOPBIX CO3JAaeTCs CKAThIM BO3AYXOM. B 3aBUCHMMOCTH OT criocoba noajepkaHus
JABJICHUS. BBIICISIIOTCS KOTJIBI TOCTOSHHOTO JaBIIEHHS (KOMIPECCHOHHBIC) W
NEPEeMEHHOTO JaBiieHusl (OeckoMmpeccHoHHbIE). B ycTaHOBKax ¢ MOCTOSIHHBIM
JaBJICHUEM BO3AyX M3 CHEHHMAIbHOTO pe3epByapa, B KOTOPOM JIaBJICHUE
NOJIJICPKUBACTCSI aBTOMATH3UPOBAHHBIM KOMIIPECCOPOM, IMOCTYHNaeT B BOJO-
BO3YLIHBINA KOTEN. B ycTaHOBKax ¢ mepeMeHHBIM JJaBJICHUEM MOMOJHEHHE BO31yXa
B KOTJIe o0ecreynBaercs JUOO MpPHU OMOPOKHEHWH M COCIWHEHHHM KOTJIA C
aTMOC(epHBIM AaBICHUEM, JINOO CIENUATbHBIMU PETYIUPYIOIIUMHU YCTPOICTBaMHU.
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Puc. 38. beckabenvras cucmema ynpasienus HACOCHOU cmanyuell

Cxema Jpyroit aBTOMaTn4ecKOl yCTaHOBKH, B KOTOPOW B Ka4ECTBE HAIIOPHO-
PETyJUpPYIOIIEro pe3epByapa IOJb30BaHA YIpyras €MKOCTh W3 3JaCTUYHOTO
MmaTepuaia, NpuBeicHa Ha pucyHke 39, rme 1 - cTaHuus  ymopasjieHus; 2 -
SJIEKTPOBHUraTellb;, 3 - HAcoC; 4 - pese AaBICHUs;, 5 - CIMBHOE YCTPOWMCTBO, 6 -
ymnpyrasi eMKOCTb;, 7 - HamopHblid TpyOompoBoz. Ilpu pacxome BOJIbI, MEHBIIEM
Mo/Iauy HACcoCa, EeMKOCTh 6 OyJeT yBemu4umBaThCA B O0OBbEME W pelie AaBicHus 4
OTKITIOYHT JJIEKTPOABHUTATENh Hacoca. Boga k morpedurento OyneT MmocTymnarh moj
JABJICHUEM DJJIACTUYHONH €MKOCTH, W TPH TIOHIKECHUHM JABJICHHS pEJic BHOBb
BKITFOUUT 3JICKTPOIBUTATEIT.
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Puc. 39. Aemomamuszuposannas HacocHas ycmaHo8Ka ¢ HANOPHOU
INACMUYHOU eMKOCHbIO

B BoI'TY pa3paboraHo HOBO€ YCTPONCTBO /ISl AKCIUTyaTallui CKBAXXUH. DTO
ycTpoicTBO (puc. 40) COCTOUT M3 MOTPYKHOTO 3JEKTpoHAacoca 1, OMyIIEHHOTO B
CKBOXHWHY 2 TOJ NWHAMHYECKHN YpOBEHb BOJIbI, BOJOMOJABEMHON TPYOBl 3 ¢
AMEKTPUPUITUPOBAHHOM 3aJIBIDKKOM 4 W CO BCTPOCHHBIM B CTEHKY TpPYOBI 3
JaTYUKOM S5 naBieHusa. biok 6 ympaBiieHHs MOpeIHA3HAYEH ISl YIPaBIICHHS
paGotoii Hacoca 1 wu 3agBukku 4. YCTpPOWCTBO TPaHCIOPTUPYET BOJY B
PETYIHUPYIONIYI0 €MKOCTh 7, 000pYIOBaHHYIO IaTYMKaMU 8 YypOBHEW BOIBI H
CBSI3aHHYIO CUCTEMOM AIIEKTPUUECKUX Kabenei 9 ¢ 610koM 6 yrnpaBieHHs .

Jatuuk naBnenus (puc.41) cocTout U3 Metainueckoro kopmyca .10, geBoit
11 u mpaBoil 12 Meraimmuueckux KpbllmieK. K KpbIlIKaM OPUMBIKAIOT YIPyTrue
saneMeHThl 13 u 14, npuuem ynpyruil sneMeHT 33 mpeaHa3HadeH sl BOCIPUATUS
JABJICHUSI BHYTPU BOJAOINOABEMHOM TPYObI, a ynpyruil ajieMeHT 14 BoCpUHUMAET



JABJICHUE, XapaKTEepU3yIollee IUHAMUYECKUA YpOBEHb BOJbI B CKBaxkHHE. K
yrnpyrum saeMmeHTam 13 u 14 npukiieeHbl U3MEpPUTENIbHBIE TEH30PE3UCTOPHI 15 1 16
COOTBETCTBEHHO. MexXay ynpyrumu 3jieMeHTaMu U Kpblmikamu 11 u 12 umerorcs
pe3uHOBbIE MpOKIaAKM 17 u 18 COOTBETCTBEHHO, MpeIHA3HAUYCHHbIE IS
pPaBHOMEPHOM Mepeauu 1aBJIeHUN Ha YIIPYTHE SJIEMEHTHI.

Kpome Toro, paryuk uWMEeT ONIMOHHBIE  TEH30pe3ucTopbl 19,
NpelHa3HAYCHHbIC JUIsl MCKJIIOYEHUS BIUSHUA TEMIIEpaTypbl Ha TOYHOCTb
u3MepeHus AaBineHus. BeicTynm ¢ pe3pbOoit 20 mpeaHasHaueH Uil MPUKPEIICHUS
JaTYdKa K BOJOMOAbEMHOM TpyOe. B matumke mmerorcss otBepctus 21 u 22,
IpEeIHA3HAYEHHbIE [UJI MEpeJadyd COOTBETCTBYIOUIMX JABJICHHM Ha YIpYyrue
aneMeHTHl 13 u 14 u otBepcTre 23 i1 BbIBoAa Kabens u3 gatunka. OtBepcrue 23
JUIS TEPMETU3AIMHA 33€IIbIBACTCS SMOKCUIHOW CMOJIOM.

brmox ympasnenust (puc. 42) COCTOWUT W3 JdaTdyuka JaBlieHus 24,
npeoOpa3oBaresniss JaBjieHUs 25 BHyTpu TpyObl 3, Osioka 26 ympaBiieHHS
3aIBIDKKOM, 3anBWKKM 4, mpeoOpazoBatens 27 cuUTHala JaBIEHUS CHAapPYXH
BOJIONIOIbeMHOM TpyOBb! 3, O0oka 28 ympaBieHus Hacocom, Hacoca 1, Gioka 29
KOMMYTallMK, JaTdydka & YypOBHS BOJbl B pErylupyroleil emMKocTd 7 u
peructpartopoB 30 u 31.

[lepen Hauanom paboThI 3a1BMKKa 4 Ha BojonoabeMHon TpyOe 3 3akpbita. C
NOBBIIIEHUEM YPOBHS BOAM B CKBaXKMHE 2 JI0 YCTAHOBJIEHHOTO 3HAYEHUS U MpU
pa3pellariieM CUTHAJIEe OT PeryJupyloleid eMKocTh 7 BKIroyaeTcs: Hacoc 1. Cpa3zy
K€ BHYTPHU TPpyOBbl YCTAaHABIMBAETCS MaKCUMAaJIbHOE JIaBJICHUE, TaK KaK 3aJBHXKKa 4
Ha BOJONOIBEMHON TpyOe ocTaercst 3akpbITod. [Ipu 3TOM, HynIeBOW pacxoa BOJIBI
UCKJIIOYAeT MECKOBaHWE CKBaXMHbI. 1[0 curHamy BKIIOYEHHs Hacoca 3aJBHXKa 4
HauMHaeT paboTaTh Ha OTKpbiBaHue. [Ipu 3TOM mMmiIaBHOE yBeIMUEHHE PACXO/a,
BOJbl OT HYJII TapaHTUPYeT MSTKUM TEepexo]i pekuma Ha BCAChIBAaHUM U
MOCTENIEHHOE CHUKEHUE JIaBlieHUsl BHYTpU TpyObl. Korna nasienue BHyTpH TPYObI
CHU3HUTCS [0 YCTAaHOBJIICHHOW BEJIMYMHBI, COOTBETCTBYIOUIEH MaKCUMaJIbHOMY
KO3 PUIIMEHTY MOJIE3HOTO JAEUCTBUS Hacoca (NMPUHATOMY IO XapaKTEPUCTHUKE,
UMEIOIIeNcs B MAcrnopTe Hacoca, WIM MOJYyYeHHOMY Ha OCHOBAaHUU HCHBITAHUN
Hacoca) JajbHEWIee OTKPBITUE 3aJBHXKKU IMPEKPAIaeTCs | yCTaHABJIMBACTCS
ONTUMANbHBIA peXUM paboThl CKBakUHBbL. Korga ypoBeHb BOJIBI B CKBaKHHE
CHU3HTCS 0 YCTAHOBJIEHHOT'O 3HA4Y€HUs, MpeoOpa3oBaTesb 6 CUTHala JaBJICHUS
CHapy>kH BOJOTIOABEMHOI TpyObl OTKIIOYUT HAacoc 1, oT yero 3aaBuxka 4 Ha TpyOe
aBTOMATHUYECKHU 3aKPOETCH.

JlaHHOE YyCTPOWCTBO IMO3BOJSAET B aBTOMAaTHYECKOM PEKHUME OCYLIECTBIATH
BCE OIlEpaly, OCTAHOBKOM Hacoca U PETyJIMPOBAHHEM PEKHUMA SKCIUTyaTalUud
ckBaXuHBL. [Ipu 3TOM mojnep>KuBaeTcsi ONTUMAJIbHBIA PEKUM pabOThl Hacoca ¢
MaKCHUMaJbHBIM HCIOJIb30BaHUEM €ro Kod(p(duireHTa MOJe3HOro ICHCTBUS U
IpeIoTBpaaeTCs] BO3MOXXHOCTb IMECKOBAHMS CKBAKMHBI B HAUYaJbHBIN TEepUO
paboThI Hacoca.

Jlns rpynmbl HETIYOOKUX CKBaKWH (riayOwHa mpuMepHo 10 50 M) MOXKHO
UCIIOJIb30BaTh Takxke pazpaboranHyo B Bol'TY HOBYIO 3)KEKTOPHO HACOCHYIO
KOHCTPYKIMH. TPYNIIOBOTO BOJ103a00pa.



[Ipy HCHOAB30BAaHMM ATOM  KOHCTPYKUMM OOECHEYMBAETCS  BBICOKAs
HAJIC)KHOCTh BCEU CUCTEMBI, CHM)KAETCS CTPOUTEIbHAsE CTOMMOCTH 3a CUET TOro,
4TO HEe TpedyeTcs yCTPOMCTBO COOPHOTO KOJO/IA, MPOKIIaaKa COOPHOTO BOIOBOAA
BO3MOXKHA Ha HEOOJIbIIMX TJIyOMHAX WM Ha MOBEPXHOCTU 3EMJIM, YMEHbILIAETCA
KOJIMYECTBO 3aJBMKEK M JPYyrUX BHJOB apMarypbl M  YMEHBIIAKOTCS

9KCIINIyaTalMOHHBIC 3aTpaTbl 3a CYCT oOecrneueHus pa6OTBI YCTpOﬁCTBa B
ABTOMATH4YCCKOM PCIKHMCE.
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Puc. 40. Yempoticmeo ons sxeniyamayuu CK8ANCUH..

Puc. 41. Jlamuuk oasnenus.
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Puc. 42.bnok ynpasnenus.

3aK/JII04YeHne

B ydueGHOM mocoOuu nprBeaeHbl METOIMKH, HH(OPMAITMOHHbBIE
MaTepuasbl, CXeMbl, PUCYHKU U CBEACHUSI, HEOOXOUMBIE CTYIEHTaM JIJIsl U3yUeHUS
OTJIENBbHBIX PA3/IENIOB TEOPETHUECKOTO Kypca AUCHUILTUHBI «CTPOUTENBCTBO U
IKCIUTyaTalls BOJI03a00PHBIX CKBAXKHH , @ TAKXKE JIJIS1 BBIMOIHEHUS MTPAKTHIECKUX
paboT M KypcoOBOT0 MPOEKTa 1Mo 3Tok aucturumae. [locobue cogepkut
uHpOopMaInio, KOTopas moTpedyeTcs cTyaeHTaM crennanbHoctei 280302-
KOMIIJIEKCHOE HMCMO0JIb30BaHUE U OXpaHa BOAHBIX pecypcoB u 280402 —
IPUPOAOOXPaHHOE O0YCTPOUCTBO TEPPUTOPUI JIJIs1 BBITIOTHEHUS Pa3/IeiIoB
JTUTUIOMHBIX MIPOEKTOB U paboT: « TexHonorus, opranu3anus U mpou3BOACTBO
paboT»; «30HBI CAHUTAPHOUN OXpaHbI BOA03a00POB JIsi JOOBIBAHUS MOA3EMHBIX
BO»; «DKCIUTyaTallds U aBTOMAaTU3aIHs BO103a00PHBIX CKBAKUH).

[Ipu cocraBnennn yueOHOTro MocoOus ObUIM UCIIOIB30BAHbI CBEACHUS U3
TEXHUYECKOU JIUTepaTyphbl © HOPMATUBHBIX JTOKYMEHTOB, OIyOJIMKOBAaHHBIX 32
nepuon ¢ 1997 rona mo2007 rox. Kpome Toro, B mocobun nmpuBeIeHbI CBEACHUS O
HAYYHBIX U TEXHUYECKHUX pa3padOoTKax,BhIMOIHEHHBIX B Bol' TY.
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