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BBEILEHME

[logseMuble BOAB IIHPOKO HMCNOJB3YIOTCA B HapOAHOM Xo3aHcTae
H SABJAIOTCA OJAHHM H3 HCTOYHHKOB BOJAOCHAOMXEHHS TOPOACKOro H Cellb-
ckoro naceneHHR. [locrosuuo pacmmpsercs HX norpebaenHe A 0OBOX-
HEeHHA nacTOHMIL, OPOIUEHUSA 3eMeNnb H APYILHX HYXA.

Haubosec pacnpocTpalCHHLIE THI BOA033a0OPHHIX COOPYKEHHH —
OypoBasa CKBaXHHA. B HacTosulee BpeMsi and ROOLIYMH TNOA3EMHHIX BOX

B CCCP akcnayarupyercst 6oee 300 ThiC. TAKHX CKBA>XHH, K HHM eXe-

roxuo Aobasasercs ewe 30 ThC., a 8—10 THc, 6ypaTr ans uened rua-
POrcoJIOTHYECKOH pa3BeRKH.

B nnanax pa3BHTHA HapoaHOro Xxo3s#cTBa CTpalll IOCTOAHHOG OT-
MeyaeTcsi HeoOXOQHMOCTL [OBHILeHHs 3d¢eKTHBHOCTH H KauecTBa pa-

60T, COBEpIIEHCTBOBAHUA KOHCTPYKUMH M TEXHOJIOTHH, CHHXEHHS MaTe-
PHAJOEMKOCTH H 3aTpPaT 3HEepruH. JD(PPeKTHBHOCTh PAOOTH H CPOK CJAYIK-
Ol OypoBOR CKBa’XHHH! 32BHCAT MpPEXJe BCEro OT KOHCTPYKUHH ee
BOJONpHEMHON dacTH. B LIKPOKO pacnpoCTPaHEHHBX PHIXJLIX NeCYaHhX
BOJOHOCHKX TODH30HTaX CKBAXXHHH OOBIMHO OOOpPYAYIOTCST pa3HooOpas-
HBIMH (QHJIbTPAMH, Ha H3rOTOBJEHHe KOTOPHIX PacXOAYETCSs MHOrO LBeT-
HHEIX METaJJIOB H ADYIHX MaTepHaaoB. [Aas MenKOo3epHHCTHX H IJIHHH-
CTEIX IeCKOB 10A060p (HJILTPOB CJAOMXKEH, a CKBAaXXHHBl B HHX HMeEIOT
HH3KHe AeOHTH, KOTOpble CO BpeMeHeM elle GoJsee yMeHbluamTtca. Me-
XaHHYeCKasl HJIH XHMHYeCKas KOJbLMATauud (HILTPOB BHBOILHT CKBAXH-
HH H3 CTPOsi, 4TO TpeOyeT AONOJHHTE/BLHBIX 3aTpar Ha pPeMOHT JHOO
MOBTOpPHOE HX OypelnHe., DTH obCTOATENLCTBA NOOYXKAAIOT CIEUHAJIHCTOB
06xoauThca O6e3 060OpPYAOBaHHA CKB2XXKHH (QHILTPAMH B TeX cCJydasx,
KOrjaa 3TO BO3MOXKHO.

becHJILTPOBHE CKBAXKHHE B DHIXJHX NOPOAAX COOPYKAWTCH B HA-
MOPHHIX IICCYAHHIX BOAOHOCHWX TOPH30HTAX, MepPeKPHITHX YCTOHYHBHLIMH
nopoidamy. BOAONPHEeMHOH 4YacTbK® B HHX CJYXHT BOpPOHKooOpa3Has
MOJOCTh B BEPXHEH YacTH necyanorQ mnJjacTta, uepes QTKOChl KOTOPOH BO-
Ja IOCTYIAeT B CKBa*KHHY. ¥CTOAYHBOCTb BOAONPHEMHOH MoJaocTH obec-
[IeYHBAETCS KPENOCTbI0 NOPOA KPOBJH, eCTECTBEHHWIMH yrjaMu o0pasy-
IOIMHXCA GQHALTPYIOIIHX lecYaHhX OTKOCOB H ONTHMAJbLHHM pEXHMOM
OTKAYKH. B pe3syabTaTe ornagaer HeoOXOAHMOCTb B H3rOTOBJEHHH H
yCTaHOBKe (HJAbTpa, NOBHUIAETCA INPOHIBOAHTEILHOCThD H YBEJHYHBAET-
Csl CpOK ee cayXOH. Bce 370 B HTOre yMmeHnllaeTr 3aTpaTH Ha E€AHHHUY
NPOAYKIIHH — KYOGOMeTP BOAI.

[lepcnexTHBHOCTL NpHMeHeHHs OecHUIbTPOBBIX CKBAaXHH BO MHO-
rux pafionax Hawel cTpaHbl o00ycJjOBJ€HA LIHDOKHM pacnpoczpaHEHHEM
yepeAYIOUHXCS TecCYaHhX H TVIOTHHIX OC3AOYHHX OTJOXEHHH Da3/Hi-
HOI'O COCTaBa B apTe3MaHCKHX OaccedHax naaTgopm, NPeAropHhX NPOIH-
60B B MeXIOPHHX BhMaAuH. B nocjeaHHe roAb 3TH CKBAXKHMHBI BCE HallE
coopyxaior B eBponefickofi wacth CCCP, HekoTopHX paHoHaX Kazax-
crana, Cpenneir Asrn, Cubupu. OnpelejeHHLIH ONBIT NPHMEHECHHS Gec-
GHUJILTPOBHX CKBaXXUH AN BOROCHAOXEHUS] H THAPOreoJOrHHECKHX HC-
caefOBaHHi# HnMeercq B DesopyccHH H paje IApYyrHx DadoHOB CTPAHH.
C KaXIblM roaoM KojuuecTBo OecHHJbTPOBHX KOHCTDYKUHH CKBaXHH
pacTeT B Pa3JMUYHEIX pafOHAX CTPaHH, H3y4alOUIHX H HCNOJB3YIOUIHX
NTOA3eMHEIE BOAHI.

[TosToMy B HacTOsillee BpeMs HeoOXOAKMO CneuHaJbHOe METOQHHE-
CKO& DYKOBOACTBO, OTBEYAZIOLLEE COBPEMEHHBM Tpeb6OBaHMAM H OXBa-
THBAIOULIER DPa3Hble aCNeKThl MpumMeseHHss OecHIbTPOBHX CKBAXKHH,
B neproM pYyKOBOACTBE TAKOro poAa, H3XAKHOM BO BHAWI'sM B
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1974 r., Gnina pacCMOTPEHd TOJbKO 4YacTh BONPOCOB AAHHOH NpoGaeMml.
PaboTh nocnefHHX N€T Aa/ii HOBHE Pe3yJbTaTh, CNOCOGCTBYIOUIHE pas-
BUTHIO 3TOH I[POrpecCMBHOA KOHCTPYKUHH. OAHako B BHIUEJIIHX B
1978 r. pyKoBOACTBax IO NPOEKTHPOBAHHIO, CTPOMTE/]LCTBY M 3KCMNAya-
TauHH BOA03a00pOB NOA3eMHHX BOXA OecOHALTpOBHIE CKBaXHHM He
ynomuualorca, B «Cnpasounnke no OypeHHIO CKBaxXXHH Ha BOAY»
(1979 r.) © B¥X NPHUBOARTCA JNHIL KPaTKHE CBeleHHUH.

Hasa Oosiee WIHpOKOro BHeApeHHA OeCPUIALTPOBHIX CKBAXKHH U MH-
TeHCUPHKauKKH paboTnl Boa03abopoB NOA3EMHHX BOA IOATOTOBJAEHO HA-
crosmee Pykoroacrso, Oxo Ga3upyercs Ha MHOroJseTHeM OnuiTe GypeHHs
H SKCINAyaTauMH BLCOKOAEOHTHHIX OecHJILTPOBHIX CKBAaXXHH B pPas-
HbiX pakoHax cTpaHe., [IpH cocraBaeHrH PyKOBOACTBZ2 YuTeHH OOlre-
COIO3Hbie HOPMATHBHHE MaTepHaJh H METOAMYecKas JuTeparypa 1o
COOPYXEeHHI0 H SKCIJIYaTallHH BOA03a00OPHEIX CKBaXXHH, HCNOJb30BAHH
KHMTH H OPOLIIOPH 10 TEOPHH H NpPaKTHKe ycTpoHcTBa Oech#IbTPOBHIX
CKBaXXHH [D, 6, 8, 16, 40, 41, 42].

B cocraBaennd PyKoBoAcTBa INPHHHMAJH y4YACTHE COTPYAHHKH
BHHUUTHUM Muusoaxosza CCCP — xauA. TexH. Hayk B. M. beaskos,
naxk. T. HU. Tasuu, HHHUHUKHUBP Muusogxosza CCCP — kaHn. reoJ-
MHH. Rayk P. A. CtankesHru, uux. A. A. Penses. ABTOD 11O MOrpyHHHM
3JleKTpOHAacocaM — rJyasa 7 —kauia. TexH, Hayk A. . T'ypuroBuy
(beaKTUI'X). Kpome Toro, B paboré HaA OTAeNbHHIMH pa3je/laMH
Pykosoactea yuacrBoBaau HH»K, K. DB. Admurpues (Coroariascenbxos-
BOAOCHaOxeHHe), 3acayxeHHm# Menuoparop PCOCP «kanp, TexH.
Hayk 1. M. KpumoB ([lensarnapoctpoit MuuBonxoza PCOCP) u uux
B. K. Porosoft (Bpanckufi O6aBoaxo3). OOlasg pefaKUHd BRIIOJHEHZ
B. M. BeaskoBHM,



1. OBILHE NOJNIOXEHHUA

KOHCTPYKTUBHBIE OCOBEHHOCTHU
H IIEJIEBOE HA3HAYEHHE BECOWJIbTPOBLIX CKBAXXHH

1.1. BechuapTpoBas BOA03A00OPHAA CKBAXHHA NPCIACTaBASET CoBoi
HH>KEHEDHOE COOPYXKeHHe, BOJAONPDHEMHOH YACTbIO KOTOPOro SBJ/INETCK
NOJOCTh B NECYaHOW BOJAOCHOCHOR Nopojde B BHIAC KOIVCODOGPA3HON bO-
POHKKM noA Kposjaeit (pHc. 1). I'nyOHHa noaocty B UeHTpe OOHYHO AO-
cTHraer 1,5—2 M, HaubGonabwnid paamyc — 10—15 M H Goaee. Takas
JHAYUTC/IbHAA (PUAbLTPYOLLAA MaowWals (Tabn. 1) mossonser olecncyiTh
0TOOp BOAB H3 MEJKO3EPHHCTHIX H IIHHHCTHX INCCKOB, H3 MaJOMOULHbLX
N.1acTOB.

Tabnuua |
CooTHOowmeHHe pasMepoB BOACTIPHEMHOR IOBEPXHOCTH BOPOHKH

M DrIasTpa
]
PaiMepu BODOHKI, M | CoOTBeTCTBYIOLLAR 3TOf n.10-
BOAONpPHeNHA A aan AAnHa buabrpa {, M
- —r HGBEPXHOICTI:*
0,5 ] 3,9 l 12,4 l 6,2
1 2 15,7 50 23
1.5 3 39,3 112,5 06,2
2 4 62,8 200 100

* Ilo dopmyae wapoBOro cermMelTa
F=n(h2+r?),

HeobxoauMbIM YyCNOBHEM [JR COOpYKeHHH OechHALTPOBHX CKBa-
XHH SABJAETCH YCTOHYHBAf KPOBJA HaA BOAOHOCHBIM CJ0E€M H ero Ha-
NOPHHIH xapaktep. K Haun6onee YCTOAUYMBHIM MNOPORAaM OTHOCATCH IJIOT-
Hh€ TMeCYaHHKH, H3BECTHSKH, MeJ, Mepresid, AOJOMHTH, AaprUJJHTH,
aJIEBPOJIHTHI, CUJABHO YIJIOTHEHHKWE IJIMIL, K MeHee YCTOAYHBHIM — CJ1a-
60 YNJOTHEHHHE TIJIHHB, CYINHHKH, KaMeHHHA H OypHA yroan. Uem
IVIOTHEE DIOPOAA, TEM MeEHblmed MOIIHOCTH MOXeT OhTh KpOBJA. YBE-
JHUEeHHe MOILMHOCTH NOPOA KpOBJH B J060M cayyae GJaaronpisaTcTByer-
€ee¢ YCTOHYHBOCTH. Masas MOUHOCTL NepeKpuBalOUero BOPOHKY IJIacra
IPH HH3KOH ero KPernoCTH MOXET INpUBeCTH K ero aedopmauHH H OcCC-
A3HHI0O B BOPOHKY. Ilpu cnalofi KpoBJae HeoOXOAHMO ee HCKYCCTBEHHOE
yKpenJieHue.

BechrabTpOBHE CKBaXXHHH MOTYT COOpyXKaThcsl € OQHOR BOAO-
npueMHONl 4acTbLI0 B OCHOBHOM BOAOHOCHOM IJIACTE MJH C HEeCKOAbKHMH
BJAOJbL CTBOJIA CKBAaXKHHH B CJAOHCTOH TOJINE, KOTAA uepexyioTCa Mpo-
CJIOH DHXJOrO Necka H MJIOTHHX 1opod. PasHOBHAHOCTBIO SABIAITCA
MHOTOCTBUJbHNE CKBaXHHBEI ¢ OXHOH BOAONMPHEMHOA mnoOJXOCThIO. Pac-
DPOCTPaHeH NpedMylIecTBelHo NMepBHA THN CKBaXHH. Ilpu HeaocTaTou-
HO YEeTKHX JIHTOJOTHYeCKHX rpaHHuax B OXHAAeMOM BOXOHOCHOM HH-
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S Prc. 1. CxeMa BOAONPHEMHOR jaCTH CKBAXHHM C QHALTPOM
o (a) ® O6e3x duabTpa (06)

. { — nopopa yctoftumsasm (Men, Mepreih, TAHKa, TeCTaBHK,
R H3BECTHRK H T. I.), 2 — Necox; drP, d-rp— Agaue'rp obca-

.y Helx TPYG (oOnlunble paaMepn dop=0.2—0.3 M, d-rp-ﬂ 1—
Ve 0.2 M); ddl' | — AvameTp ¥ AnuHa $HAbTpa; A, r — rayBuna
* an H pPagHyC BODOHKH

TepBaJje YCTaHaBJAuBaeTcs nepdopHpoBaHHast TpyOa, dYepe3s OTBEPCTHSA
KOTOPOH BHHOCHTCH MeCOK NpH pa3paloTKe OAHOH HJAH HECKOJIbKHX I10-
Joctelt (pHc. 2).

1.2. 13 KOHCTDPYKTHBHHX OCOOCHHOCTEH pacCMaTpUBaeMBIX THIIOB
6echUNBTPOBHIX CKBAXKHH BHJAHB HEKOTOPHIC OrpaHHYEHMS 1O HX MNpH-
MeHeHHI0, OHH MOryT COOpYXXAaThCHd TOJILKO B HANOPHHX BOAOHOCHMIX
ropHsodTax. CHHXeHHe Hanopa B MNpouecce 3KCNAyaTallHU LONyCcKaeTcH
IOYTH A0 KPOBJH BOPOHKH, HO OCYlIieHHe BOPOHKH H NJjacTa HCKJaKoYa-
ercd. IlorpyxHoff Hacoc AOJMXKeH yCTaHaBAWBATLCH BHIUE NOJOCTH. 3Ha-
YHTEJbHOE CHHXXEeHHe TIHAPOCTATHYECKOro Hanopa B CKBaXXHHe YMeHb-
luaer AaBJeHHe, NOAAECPKHBAOIEE CHH3Y KPOBJK Hal BOPOHKOH. [Ipn
HeOCTATOYHO TNPOYHOH H MAJOMOUIHOR KpoOBJde, HErayDOOKOM ee 3aJe-
raHuH, B cJyyae ee JAedopMalliy CyUIeCTBYET BeDOSTHOCTB TNPOCAAOK
3eMHOH TOBEPXHOCTH Y YCThf CKBAMXHHH. IDTH OOCTOSiITE/LCTBA CJAEAYET
YUYHTHBATb IIPH NNPOEKTHPOBAHHH.,

1.3. [IpocToTa K 9KOHOMHYHOCTL KONCTPYKUHH TO3BOJNSIOT HCNOJb-
30BaTh OcCHILTPOBHE CKBAaXHHH AJs8 PA3JMHYHHIX UeJcH: BoAoCHabXxe-
HHA HaceJeHHbBIX IYHKTOB, NPOMHIUJIEHHHX H CeJbCKOXO03AHCTBCHHHX
NpeANPHATHHA, THAPOTEONOrHUECKUX HCCAeAOBAKHH, OPOIUIEHHS CeJbCKO-
X03STHCTReHHKHX 3eMeNb, OOBOJAHEeHHS macTOMI, OCYIUEHHS MeCTOpOoXKiAe-
HHH DNOJe3HbIX HCKoOnMaeMulx, AOOBYM MHUHEPaJbHHIX H TPOMKHIUNEHHbIX
BOJ, HCKYCCTBEHHOTO BOCHOJIHEHHR 3anacoB MOA3EeMHBLIX BOJA, NOrJolle-

HHA CTOYHHX BOMA, pa3paboTKH ray0OKHX IecYyaHHX IJIaCTOB CKBAaXHH-
HRM MeTOJOM.
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Puc. 2. PA3HORNJHOCTH KOHCTPYKNH{ paiseRoyubX, HAGAWARTEALHNX, PAI-
BEOYHO-IKCNIAYATAUHOHHLIX H SKCNAYATAUHOHHLIX OeCPHABTPOBHX CKBAKHH

a, 6, 8 — OAHOAPYCHAEle; 2, O — OXHOSMPYCHBIe ¢ rpasufAHOR 3achinkoft; e,
o — MHBOIOSPYCHLIE: 3, U — MHOIOCTBOJAbHLIE OAHOAPYCHLIE
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TPEBOBAHHA K IIPOEKTHUPOBAHHIO

1.4. Ilpr NpOeKTHPOBAHHH X CTPOHTENLCTBE GechuaLTPOBHIX CKBa-
XKHH JOJXKHH coOnofatbes oOlUlHe Tpe6oBaHHA K BOA03a60paM NOA3e:-
HHX BOJ, perjJaMcHTHpPpyeMhe OQQUUMAJIbHHIMH AOKYMEHTaMH, OCHOBHLIMM
H3 KoTopux sABafiOTCHE <«OCHOBW BOAHOro 3axonodareancrsa Coro3a
CCP u cow3HHXx pecnyOJaHK>.

[To obuiuM BOMpoOCaM NPOEKTEPOBAHHA H COOPYXXEHHS CKBaXWH Ha
BOAY LeJdecooOpa3HO TaKXe HCIOJAb30BaTh CHELHAJbLHYIO MeETOJAHYe-
CKylo aureparypy [1, 3, 19—21, 24, 27, 32, 36, 43 u ap.].

1.5. OGIqHe nNpHHUHNH NPOEKTHPOBAHMS BOJA03a6opos ¢ GecthHab-
TPOBHIMH CKBaXXHHaMH lie OT/JIHYAJIOTCH OT TAKOBHIX JJH CKBaAXHH C
¢uabTPaMH (pacnosioxesHe OAMHOYHKWX HWAH IPYNN CKBAXKHH B ILjale,
cxeMa BoAo3abopa, 30HH CaHHTADHOHX OXpaHm, corJjacosaHue NPOEKTA
H T. A.). OCHOBHHMH OCOGEHHOCTAMH INPOEKTHPOBAIHS GecPUAbTPOBHX
CKBAXXHH ABJAIOTCH:

onpeneNeHne BO3MOYKHOCTH COODPYXeHHA 6eCcPHILTPOBOR CKBAXKHHEL
B KOHKPeTHHX I'HAPOre0.0rH4eckiX YCJOBHAX;

BROOD pauuoHANBHOR KOHCTPYKUHH CKBAaXHH (AHaMeTpH H RJANHA
obcaARKX TpyO, rAy6HHA HX YCTAHOBKHM, HeoGXOJMMHE pasMepH BO-
POHKH) ;

BHOOD cnocoba 6ypeHHa B pa3pabOTKH BOPOHKH;

onpeneneHne TMPOH3IBOARTENBHOCTH H TPOROMKHTENBHOCTH OTKAaUKH
A28 QOPMHpPOBAHHA YCTOHYHROA BOJONPHEMHOHA NOJIOCTH;

YKa3aHHA MO PEXHMY 3KCNNYATAUUK CKBAXKHH;

reoJIoro-TeXHHUeCKHl KOHTPOJbL 3a TNPOHIBOACTBOM pabOT H  HH-
CTPYKTaXX nepcoHasa no crneuuduxke 6ypenus 6echuJbTPOBHIX CKBAXKHH.

2. OCHOBbl TrHAPOTEOJIOTHYECKOIO PAAOHHUPOBAHHUA
AJA MIPUMEHEHHA BECPHJIBTPOBLIX CKBA)KHH

OBUIHE TIOJIO)XEHHH

2.1. BO3MOXHOCTH H TNEpPCNeKTHBL 3aJJ0XKeHUA OecPHALTPOBLIX
CKBaX>XHHK B IecyaHhkiX BOAOHOCHHX TrOpH30HTaxX HanboJee SICHO OIpcCAe-
NFI0TCA NPH CHelHaJbHOM PAaHOHHPOBAHWH TEPPHTOPHM AJA STHX Uened.
O30 OCHOBMLBAETCH Ha OOIIEM THAPOreoJOrHYeCKOM DPafiOHHPOBAHHMH OT-
pazkamoLieM 3aKOHOMEeDHOCTH (OPMHPOBAHHS H PacNpPeNc/eHHA TOA3CM-
HbhiX BOJX Ha TEPPHTOPHH TOrO MJK HHOrO peruoHa, KOTOpPOe ONHPAETCH
Ha TeOJOro-CTPYKTYPHBIA IPHHILHI.

2.2. BechunnTpoBhIe CKBaXKHHH B NECKax coopyxawrca B obnac-
TAX PAaCMPOCTPAaHEHHS OCAAOYHBLIX NOPOA C MOJOrHM 3ajeraHHeM, obpa-
3VIOUIHX CJIOHCTHe TOJIIH C yepeaoBaHHEM DhIXJHX BOACHOCHHX H NJOT-
HEX CJI0€B PAa3JIHYHOI'0 JHUTONOrHYeCKOro CocTasa.

2.3. B 0oCHOBY BHAGJEHHUS NepCNeKTHBHHX PAaROHOB JIOXKATCA TRH
OCHOBHLIX INPH3HAKa, XapaKTePH3YKIUHX THAPABIHYECKHEe H JHTOJIOTH-
yeckHe oco0eHHOCTH BOAOHOCHHIX NJIACTOB:

HaJHuHe TIHAPOCTATHUYECKOTrO HAaNopa, KOTOPHA NPy 3KCHAyaTanHH
He cpabaToiBaeTca A0 KPOBJH NJNACTA,

BONOHOCHHA INJacT, NpejcTaBJeHHHH neckaMH Ji060ro rpaHyJoMmer-
PHYECKOro cocTaBa, MOIHOCTLIO He MeHee 2—5 M;
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Kpenkas, YCTOHYnBan XK OOpYMEHHIO KPOBAS He obA3aTenbHO BOXO-
YNOpHAR,

24. lan UeneHanpasJ/JieHHOro H ILT2HOMEPHOro BHegpeHus Oec-
bHUIbTPOBLIX CKBAaXHH HEOOXOAHMO TNPOH3BECTH T[HAPOreoJOrHYecxKoe
aHOHHPOBAHHE TEPPHTOPHH CTPAHH TIO YCHOBHAM 3aJ/I0KEHHA CKBAXKHH.
PH 3TOM B KPYNHHIX T'HJPOreo/IOrHYECKHX HJ{ aAMHHHCTPATHBHHX pe-
rHOHaxX B NepPBYIO ouepeAb AOJKHH OnTh BHACJIEHH NEPCIEKTHBHIIC Ha-
NOPHLie DUACIIOCHWE TOPMALHTHL, CHOXKEHHLIC PHXJIHMH NOPOAIMH K
HMelolHe BhIAEPKAKHYIC NPOYRYIO KpoBaK. B npepenax pacnpocrpade-
HHA NepCNeKTHBHRX TOPH3OHTOB HEOOXOZHMO BHASNHThE IJjioutafd ¢
pa3Ho# rayOHHOR 3asieraHAS KPOBJH, BEJHYHHON Hanopa, MOULHOCTHIO
YCTOHYHBHIX NOPOA KPOBJH H MOIIHOCTBIO BOAOHOCHOro nJaacra. Ha
OCHOBaHHH 3THX MaTepHaJIOB MOXHO COCTaBHTb THIIOBHE pa3pe3n Gec-
(PHABLTNOBLIX CKBAXHH H ONPENSNIUTE HX BO3MOXKHYIO NPOH3IBOAUTE.h-
HOCTb.

CXEMA PAVNOHMNPOBAHHWA TEPPUTOPHU CCCP
IT0 COOPY)XEHHUIO BECOUJIBTPOBbBIX CKBA>XHH

2.5. BoaMoxHOCT 3an0xKenuus OecUALTPOBHIX CKBAaXKKH B NECcKax
328HCHT OT TIHAPOrecJIOTHYECKHX YCJOBHH, KOTOPHE ONPEReJNRIOTCA reo-
CTPYKTYPHRIMH OCOOEHHOCTAMHK TEPPHTOPHK U DACHPOCTPAHEHHEIMU B
paHoOHe BOJAOHOCHHMH KoMiaekcamu. lIIHpOKOe pa3BuTHE NeCyaHO-I1AC-
TOBWEe BOJOHOCHHE FOPH3IOHTH HMEIOT B apre3nanckux 6accefiHax IJaT-
opMeHHbBIX H ckaagyathlx obaacret, rae Oagarofnapa cMeHe danHab-
HHX YCJNOBHH OCajAKOHaKOmJIeHHs cHOPMHPOBAIHCHE CJOHCTHE BOAOHA-
NOPHHE CHCTEMH,

2.6. Kpynune apresnaHckue OGacCeAHH nnatgpopm, TNpPeAropHue H
MeKropHue apredHanckye OacceflHH ABAKIOTCA B HEJOM NePCHeKTHBHLI-
MHA AN COOPYXEHHA OecPHJILTPOBHIX CKBa)XuH. Klcxoas u3 3toro no
CYLLeCTBYyIOUIeMY TrHAporeosorsyeckoMy paiouuposauuio CCCP [23]
MOXHO OpHEeHTHPOBOYHO HAMETHTb BO3MOXHHE PpaHOHH BHEIPEHHSA
CKBaXHH OechuabTpoBOii  KOHCTPYKUuHM. IlpeacraBneHHas cxeMa
(puc. 3) nokasnBaeT, YTO TaKHe pafoHHN 3anuMaloT He MeHee 70 %
IJIOWIaAN CTpaHH, BKMOuasf Hanbosee ODXKHTHE TepPPHTOPHH,

2.7. DaaronpxssTHhie THAPOTreOJOrHUeCKHEe YCJAO0BHA JJIA 32N0XKEHHUA
6eCOUNLTPOBHX CKBAXKHH HMEKTCH BO MHOTHX apTe3HaHCKHX OacceflHax,
NPOTATHBAKOUIMXCA WHPOKOA nonocofl ot Besopyceun ao YabexkucraHa.
C 3TOA Lenbl0 B HHX OCBOGHB! NecyaHnle BOJOHOCHBE TOPHIOHTH pas-
JIHYHOR CTpaTHrpacugeckol IpHHaAJexKHOCTH (OT naJjeorera A0 AE€BO-
Ha) npH ray6uHe ckBaxxHH oT 40 zo 500 M. Ileckm no rpaHynoMerpHuye-
CKOMY COCTaBY OT TOHKO- RO xﬁynnoaepxmcrﬂx. KpoBas npejncranieHa
MeJOM, MepresieM M rjaBHOA. Hanopw 3HAUYHTENbHHE H COCTABJSAIOT
30—500 ™M switte KpoBayg neckoB, { rayOHHOR ycTOAUMBOCTE KPOBAH
yBeaHunnaercss 6Jlaronapss BO3PacTaHHKI INJOTHOCTH Nopox u GoJblie-
MY 'EAPOCTATHYCCKOMY HANOPY.

OITbIT PAMOHUPOBAHH{ TEPPUTOPHMHU BCCP

28. B kauecTBe HCTOYHHKA XO3RACTBEHHO-NHTHLERBOrO Bogocuafke-
HHUA FOPUUCKHX H CEJLCKHUX HACENCHHBIX NYHKTOB B pecnybJHKe IUHPOKO
HCMOJMb3YIOTCH TIPECHHIE¢ BOAH YETBEPTHYHHX, NaJeoreH-HeOreHOBHX, Me-
JJOBHX, JEBOHCKHX, BepXHeIIPOTePO30HCKHX OT/JAO0XeHHA. MouHocTs oca-
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Puc. 4. Cxema nepcReKTHBHbX PAAOROBR npuMeHEHHS Oe3dHALTPORLIX CKBANKHH B
neckax Ha Ttepputopun BCCP

] — palox I — aanB-ceHOMAHCKHE OTJOMEHHS NeNeKpPLITE MepreabHO-MeJo30f TOa-
meR (BepXxHKHR Mea), BOAEI npecHule. BoaonpueMHhle BOPOHKH B neckax, KpOSJAg —
Mepreanbh ® Men. KOHTYpPHl — N0 MaTepHaJaM besopycckKoft reoaoro-ruiporec/ioruse-
CKOlt 3KcmeAHUHHN Ha 1978 r.: 2— pafioH Il — cTanoocKoAbCKO-WBEHTORCKHE OTJO-
KeHHA, colepxKauiye rnpecHunie BOAR (cpeanuft ¥ BepxHHil nenoH). BomonpuemHbie
BOPOHKH B [ecKax, KDOBJS—TIJIHHLBI H afneBpPOJHTLI, I — 3anaAHaf rpaHyua pac-
[IPOCTPaHEHHSA HBEHTORCKHX OTJOMEHWY B palioHe II 4 — NOAYepPKHYThl NYHKTHI,

B palloRe XO0TOpHX npolypernl GechusbhTPOBLIe CKBAXHHL! B TecKkax K KOoHULY 1979 r.

AOYHOI TOJIIH, NOKPHBAKILEA KPHCTANJIHYECKHH YHAAMEHT, H3IMEDH-
ercss ot 100—500 M na benopycckoM maccuse go 400—700 M Ha cead-
qopuHax (ITonecckas, JKaobruckas w Jlateuiickaa) u po 1500 (Bpect-
ckas, Opwianckan) — 5000 M (IlpunATckast) BO BnaguHax.

2.9. Anannz ruaporeosoruyeckux ycaosuit Ttepprropun  BCCP,
NPOK3BOACTREHHHA ONBIT NOHCKOBO-Pa3BeAOYHBIX paloT M 3KCIAyaTauuH
BOA03ab0pOB MNO3BOJAIOT BHAEJHTH B pecnyGJyxKe paHOHB, ITEpPCAeKTHB-
Hble AN 3a70KeHHA 6echUNLTPOBLIX CKB3XKHH (pHc 4).

K 6saronpusiTHRM B 3TOM OTHOMICHMHM pafioHaM OTHOCATCH IJOUia-
AH pacrnpocrpa’Heyus ansd-CEeHOMAaHCKOro BOAOHOCHOTO FOPU3OHTa, nepe-

<4

Prc. 3. Cxema rraporeonoruveckoro paflomuposanus reppuropux CCCP no nep-
CNEXTHBAM nNpDUMeHeHHa OGechuaALTPOBLIX CKBAKHH B DHXJABX TMOPOAAX

l--2 — nepCNexXTHBHEE DAAOHM ¢ npeolaaNaHHeM naacTOBHX Boag (/] — apTe3HaH-
CKHe ofiarcTit o fiacceflmn 2 — MCOXTODILIC anTCalalcKie GacceliLl ChAZRYATLIX
oGaacrtelt); 3 — HenepcrneKTHBHLle pafloHbl ¢ npeoSaajaHyeM TPEMIMHRLIX BOX (IHMA-
poreosoriyeckHe MacCHBLI K CXaajuarthie o6aacTH); 4 — pallORbL! ¢ HEBHISCHEHHbIMH
NepCcneKTUBaMH; 5 -— paROHK, B XKOTOPbIX IIDHMERSAITCR GeCHOHUALTROBEIE CKBAMXXHHA

11



00

12

NN/ n

ﬁﬂ§§§§ l
T 27 A
=m§\§\\\\\\\§m
e I l
== oA o | .
u =7/ et N ]S
= (L AN ﬁ w,
T, ________#\“S%m,
_____l_-§ 7/ PR NN
NN =7/ R RN
S /7777 SR NN\ ID
N 2222270 0 s,
il =7
=2 RN

NSy 7777797777/47/777 BN BB E

il /A5 B\R I m _
=_=ﬁ§\\\\\.\\§ BEZL
s (i A £

o

il

A
NINNNES==7/777777733S\\\X\\ m
_!l\\\\\\k\\\\\\\\\\\\\\\\\\\\ﬂ S
B 7722722222722 08% ] | S
i-:-_____________ 1= Nk
=27 \\\\\\\\\\iz 51 3| &
U= NN S
[]

m

B

<

&

3

3| &

T ===l‘\\\\\\\\\\\\\\‘m i
===/ RS [
NN W77 A NN\ T
w7 RN\ N
YA III A 00595 E
NWES=////7//777700/799/% T A
=777/ AN
e 727727227740 s
EI\;\\\\\\\\\\\‘\\\\\% HE
B2z s
M= 2L AN/, TR R |
__-lg\\\\\\\\\ Ea e2]§] X

X 5 S
¢; ‘mhxpdd anupwdapu)

PauoH

IV cxBan



el

v U /
p—" * 9]
7

ﬂU§r #

o MuHck @
alen
@ e Cmond,
HA @

_r& A

e

Y oS ]

A }" —A )
raml N & : (g it
Gty el | TN~ N LGV TH [t
in‘ . 14 E{!\%’ ! 10 - 7, Za ” Povisudl E (~ 20;2’22 24‘,’39

\ 4/ L@ X0 é : Mu EHIEJHUH -. ’ ‘) ‘*.{“ll
PR ‘ S QN A SO APy
\ “ ' > - ‘%" - =
'Lé g
© 40
I 'S" e -+ d/
1Ry by o> D

g Y g LY,
prg

X!
ID_—_D]?[ 13@9@5 -10-- 16 },f {

Puc, 6. Cxemarnueckas xapra pafoBMpOBAHHE AXLG-CEHOMAHCKOro BOAOHOCHOro ropu3oRTa TeppHTOpPHR BCCP no ycaoBiaM 3al0XeHRs
OecPHALTPOBHX CKBAXHH

I—4 — ray6HHa KpOBJM BOJOHOCHOTO ropusaonta (/—50—100; 2 — 100—150; 8 — 150—200; 4 — canime 200 M); 5 -— HIOAHHEH HANOPOR, M;
6 — H30.1KHEKH MOWHEOCTEA, M; 7 — NYRKTH CO CPeAHIMH BeaHuynfgaMiy rayOHH saseraHHs KDOBJH BOAOHOCHOIOo TOPH3IOHTA, MOLIHOCTH, Ma-
nopsi, M

CoctaBieHo no asartepHanam beaopycckofl reoaoro-rRaporeoiorHueckoff skcneangue 1978—i1979 rr.




KPHITOTQ MepresibHo-MenoBoR Ttoauwlek (pafior I) ¥ cTrapoockoOsbCKo-
IUBEHTOACKOTO KOMIIEKCZ AEBOHA C MEpecAaKBAIOMHUMHCH CJAOSMH Iec-
KOB ¥ I'IMHKCTHX nopox (pafkoxn II).

BoamoxHocTn 3anoxenus 6ecthUILTPOBRIX CKBAMHH B APYTHX BO-
JAOHAIIODHBWX KOMIIJICKCaX, HaNp¥Mep B YETHEePTHYHOM, NaJIeOreHOROM,
JOPCKOM, TPHAaCOBOM, ONPEARNSETCR AJA OTACALHWX Y4YacTKOB TI0 KOR-
KpPeTHOMY pa3pe3y, BBHAY OTCYTCTBHR HEOOXOAHMOrO KOJHHCCTBE (ak-
THYECKOr0 MaTepHana O BHAEPXKAHHOCTH K YCTORYNMBOCTK TOPOA, nepe-
KPR BAIOUIKX BOJOBMEWAOUIHE NTECKH.

2.10. [lna uenefl cnenxansHOro paROKKPOBAHHA MO YCJAOBHAM 34-
JoXeHUs OecPHALTPOBLIX CKBAXKH Bbiflenen aabb-CeHOMAHCKHR BORO-
HOCHHA ropu3onTt, 3aurmamomun oxojgo 60 % Ttepputopkr BCCP. Ilo-
AaBastoulec GoaApWKIICTBO OGechHUIBLTPOBRIX CKBAMXWH 3aJIOXKEHO B 9TOM
roOpHM30OHTE.

Ha Gonblei yacTti pacnpocTpaHeHHA OH 3aJeraer Ha raybHnax
ceume 90—I100 M; ML y rpaH¥uL! BHIKJHHHBANHA HA CEBEPO-BOCTOKE
pecnyGIHKH KPOBAX ero BCTpedeHa HA rayOGuHe Medee 50 M. B oTgens-
HHX MECTax aJbD-CeHOMANCKHE K HMXKE3aJeralollHe JODCKHe IICCKH lle
pa3aencHs BOXOYIIOPOM, NO3ITOMY OHH OOBEAMHAIOTCA B ODIIHR BOMO-
HOCHRIl ropH3oHRT. MOWHOCTL nMecy¥aHoR yacTH asanLB-CeHOMAHA NOCTENeH-
HO YBENHUHBAaETCR OT ueHTpa benopycckoro MaccHBa (0,3—5 M) x o06-
JactaM BnaanH (10—25 M # no 46—83 m). Beauunuw Hanopos xHiame-
HAOTCR OT 40—120 M Ha npHNOARATHX ydacrkax Ao 170—280 m npu
TIOTPYIKEHNH TOPH3OKTA.

[Io MHUHepAaNOrHYecKoMy COCTABY anbb-CeHOMAHCKHE NeckH OOHYHO
IJ1aYKOHHTO-KB2pOeBLle PA3JHIHOIO IPaHVJOMETDHYECKOro CocTasa, npe-
HMYIIEeCTBEHHO TOHKO- H MEJIKO3IepHHCTHEe (DHC. D).

MollHocTh MEprenbHO-MeNOBOR TOJIIH, TepeKpHBawomed aanb-
ceHOMaHckHe necky, yseanausaetrcs oT 10—15 m B uenrpe A0 100—175 m
ka aanaze g8 150—240 m ka wro-socroke BCCP.

2.11. B ocHOBY CneuManbHOro PakOHHPOBAHHR ANA 3anoXeHHR Oec-
OHALTPOBLIX CKB2XKHH MNMOJOXeHL!: rayGHHA 33JeralMs KPOBJIH, BEJHYH-
Ha Hanopa ¥ MOUIHOCTL AJALO-CEHOMAHCKOrO BOJXOHOCHOrO TIOPH30HTA.

ITo 3THM NpRIHAKAM BRAEJEHL PAHOHW € Pa3nUNHOR rnybGuuof 3a-
Jeraiids KpoBJH BOAOHOCHOro ropu3onrta (unrepsanm ray6ur 50—100,
100—150, 150—200 u cBuitue 200 M) ¥ ero momuocramy (no 10,10—20
H cBuule 20 M). Beanmuuum Hanopos npoBexexnun uepes 20 M n xoxnel-
noTtcsa oT 40 no 280 m (puc. 6). MowmxocTs MeprenLHO-MEJ0BOK TOJ-
WK nouri nosBceMecTHO Oonee 10 M M ynosaersopaeT TpeGOBAHUAM
YCTOHHHBOCTH KPOBJIH.

Pafionuposande ofaervaer sajgaud BmOOpa KOHCTPYKUHRE OGecduib-
TPOBLIX CKBaXXHH NPH KX npoekTHposaHuH. C nmMoMOmMbLI0 KapThl PaROHH-
DOBaHMA M AAHHHKX no onpofosatuio panee npolypeHHHX GecHRALTPO-
BhHX CKBAXHH MOXHO ONDEAGNHTE BO3AMOMXHYIO NPOH3BOAUTCALHOCTD
NPOEKTHPYeMhX CKBAXHKH, TpelyeMoe NOHHXEHHE YPOBHX BOAM, raylu-
HY YCTAaHOBKH Hacoca.
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3. PACYET INPOHU3BOIAMTEJIBHOCTH
BECPHUJIbTPOBLIX CKBA)KUH

OCOBEHHOCTH IIPMTOKA K BOAOITPUEMHOHA ITOJIOCTH

3.1. Pacyer NpPOH3BOAHTEJLHOCTH OecU/bTPOBOR CKBAaXHHH OTBC-
YaeT Ha cAeRyioliue BONPOCH:

IDH KAKOM pacCyeTHOM IIOHHXEHHM Sy B AaHHHX THAPOTreoJorHye-
CKHX ycJTOBHAX OyZAeT NOJYUCH 3aNPOEKTHPOBAHHHK nebut Qp;

KaKHX pa3MepoB IpH 3TOM JHAOJXHA ObiTh BOAOINDPHEMHAR IOJOCTh:

OyAcT JH NPpH 3THX ycJAoBHsAX obecneyenya YCTOHYHBOCTH OTKOCOB
NONOCTH;

6yaeT JM YCTOHUHBA ee KDOBJIA.

3.2, [1e6ut OecuIbTPOBOI CKBAXKHHL (HOPMHPVETCH 33 CYET MNPIl-
TOKA BOAM UCPe3 OTKOCH! BOAONPHEMHOH NOJOCTH. JKCIEPUMEHTAJBHH-
MM lCCJAEeNOBaHHAMH YcTaHoBJaeno, yro Gonee 50 % npHTOKa nocryna-
eT yYepe3 EepXHIOK TPEThb MJH YETBCPThH OTKOCA NOaoCTH. Ha nimesenue
aAebutTa GecdHALTPOBOI CKBAXHHLI BCCbMA CYUIECTBCHHO BJANSET DAAHYC
NMOJOCTH M B MeHbLICH cTencHH — co rayOuia.

3.3. Onucate peansHyo ¢GOpMY BOAONPHEMHON MONOCTH reoMeTpH-
4YecKOoH ¢urypoi MOpakTHueckKHM HeBO3MOXKNHO. [loaToMy npH pacuerax
NPUTOKA BOAW K OeCHHIABTPOBOIl CKBAXKHHC 3aMeHSAIOT peadabilyild BO-
AONMPHEMHYIO MOJIOCThL HA YCJAOBHYK nosycepHUYeCKYH, KOHHUECKYIO HJIHK
UHJAHKAPHYECKYI0 (pHC. 7}, YTO IO3BOJNET HCMNOJbL30BAThH H3BECTHHE H3
AMHAMUKH TNOA3EMHHX BOJ pacueTHHE CXeMH H 3aBHCHMOCTH.

Puc. 7. CxemaTtu3lauunr GopMy
BOAONDHUEMHOR BODPOHKM AAR
pacaera

!} — xorye; 2 — noaycepa;
3 — I1apoBOR cerMenr: 4 —
npypeaeanag nonaycdepa, pas-
HOBRENHKAA [0 NJAOLlaAH T0-
HEPXHOCTH KOHyCa

3.4. OnnT ¥ MOJeNbHLIe HCCJAEAOBAHHA NOKAa3HBAKWT, 4TO Haubosee
BeposiTHOR (OpMOI BOAONpPHEMHHKA SBJSETCR TNOJOCTb, INOXOXKaa Ha
CIVIaXKeHHHHK KOHyC, C OTHOCHTE/NbLHO IIOJOrMM JAHOM B LeHTpe, OQoJee
KPDYTEHIMH OTKOCAMH H BHIOJAXXKHBAKI[HMHCH KOHIEBRIMH YYaCTKaMH.
HauGonpiive aeOurH HaAGmOA20TCA B OecHHALTPOBHIX CKBAKHHAX C
60NBIINM paJHYCOM BOPOHKH H NOJNOrHMH yrjaMH oTkocoB (71abua. 2).

d.59. I'mapoanHaMuueckoe HECOBEPUIEHCTBO CKBAaXXHHH NO CTENEHH
BCKPHTHA Nnacta (Ge) XapakrTepusyer BeJdHUHHY Bpe3a NOJOCTH B BO-
AOHOCHBLI# IJ1acT M npejacrtaB/isier cO00H OTHOLIEHHE TJYGHHH INOJOCTH
h X MOLIHOCTH NaacTa m

A
aH:_ﬂT. (l)



Tabaguuna 2

3aBMCHMOCTE npuBeReHHOro Aebura GechunnTpOBOR CKBAXKHHEL
OT CTCNEHH €€ THAPOAMHAMHYCCKOrOo HECOBEPINEHCTBA (L,
OTHOCHTEABHOro pajauyca noJocTH fx M Yraa €CTeCTREHBOr0 OTKOCA @
N0 AaHHLIM MOJEJHPOBAHHSA

UluprHHa 30HN BexuuuHa oT-

h r ReGOPMAUMH | wocurennroro | [IPHBCRCHHLMR
Ay == B, = V;g.gao-r- n:::t;u? Y g':?t; _ MOHHMCHUSA 1
g Poom ve Meumr::)cm S. % Rarpa- ReOHT 4
r.. = nm HHUE SOHM 7
|

0,05 1 2°557 1,7—1,8 55—60 1,45
0,05 0,5 5°45° 1,4—1.5 55—60 2,56
0,1 1,5 4° 2,3-2,5 60—65 1,1

0,1 | 545’ 1,9—1,8 55—60 1,46
0,1 0,5 11°20° 1,7—1,8 40—45 2,58
0,125 | 0,38 | 18°30° 1,4—1,6 30—35 3,02
0,125 0,2 32° 1,2—1,3 23—25H 4.95
0,15 0,2 36°50’ 1, 1,4 30—35 2,77
0,2 1 ] 1920’ 1,7—1,8 60—65 2.3b
0,25 1,5 9°30’ 2,3—2.,5 60—65 1,1

0,25 1 14°05° 1 6—1.,8 55—60 1,43
0,25 0,75 18°30’ 1,6—1,8 b0—55 1,7

0,25 0,5 26°35' 1,2—1,4 40—45 3,03
0,5 1,5 18°45’ 2.1—-2.2 60—65 1,05
0,5 1 26°35' 1,5—1,7 50—bd 1,35
0,5 0,67 36°50’ 1,5—1,7 55—60 1,65
0,5 0,5 45° 1,2—1.,4 45—50 2.03
0,75 1,5 26°35° 2,1--2.3 65—70 1,05
0,79 | 1 36°50" 1,5—1,7 55—60 1,35
0,75 0,5 56°15° 1,2—1,4 45—50 |,85
0,85 1,7 26°35’ 2,2-2.,4 65—70 0,97

PasMep IIOJOCTH MOXHO XapaKT€pPH30BaTh €€ OTHOCHTEJbHHM pa-
AHYCOM PBa, KOTODHHA IPEACTaB/AST OTHOIUEHHE paAHyca IMOJOCTH Y
KPOBJIM rx K MOUIHOCTH MJiacta m:

(2)

3.6. AHasH3 IHAPOZHHaMHYEeCKHX CETOK NPHTOKA BOAHW K OecdH.ib-
TPOBHIM CKBa)XHHaM noka3nsaer [6, 16], uro 3oHa pe3koRt aAedopma-
UHH TIOTOKa A8 0ecOHALTPOBOR CKBAXKHHHW CYLIECTBEHHO OoJblue, 4YeM
nns ¢uabTposok, ¥ cocraBaser 1,525 MowuocTd nuaacra. IIpn stom,
yuem OoJsibllle PAAMYC HOJOCTH rx (N0 KpOBJae), TeM IuHpe 30Ha Aedop-
mMaurd Ra (taba. 2, puc. 8). I10 Heob6x0AUMO HMETh B BHAY NPH NPO-
EKTHPOBAHHH ONKWTHHX OTKAYeK.

HM3menenne Hanopos, a CNeJOBATEAbHO, ¥ NOHHXKEHHH B 30He BJHA-
HHA OTKaYKH DPA3JHYHO MMl CKBaXHH ¢ pasHof ¢opmoli BORONPHEMHOA
noaocrtn (puc. 9, 10). B 1aba. 3 no RaHHHM MOAENHPOBAHHSA CTAILHO-
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HapHOR QHALTPAUHH H TEOPETRRECKHM pacuetraM MpPHBEREHO pacmpege-

MEHHE OTHOCHTENbHBIX BEJHYMHE MOHHKEHHH S = TS_ (B %-HOM gTHOLUIE-
0

ITHH OT Sop— NOHHXKEHHA B CKBaXKHE) AJMH SKBWBAJPHTHHX no AeGH-
TdM H MIOCIAARK NOJOCTeH KOHHYEeCKOR W nonycdepuyeckor $opm, pabo-

IYH
’,54 Puc. §. INpudnk SaBHCHMOCTY LWUHPHEM SOHM ruapo-
AMHaAMHNECKOrO HECOREDILERNCTRA GecduanTponoft
CXBAMMKHM 1, OT &, f, nocTpoeHHMA NO RAHKMM
g8 + a5 MOXEANDPOBAHMR Ha ABM
%28 .10
46'_ | ﬁﬂ -
/ ﬁﬁ' =15
g4}
g2r
0 b A - e S
70 20 30 Yo r,

TAIOUIKX B OrpaHUYEHHAIX H HeorpaxHyenHHWX [0 MOLIHOCTR mnJacTax
[16]. OrHOoCcHTenbHKE MOHHXEHHA NOJy4YeHH AAA Oe3paaMepHHX pac-

CTORHMHK 7, DACCYHHTAHHLIX OTHOCHTEJNbLHO PpajlHyca BJIURAHHR OTKAYKH

r

r
(.n='R—) MJAH MOIMHOCTH IJaacra (raz——). Kak BuaHo, nwaubo.ce
R - m

Omcrpoe yMeHblleHne S nabawopaercy aad nosocTed nonycepHuCCKOH
dopMu; nNp¥ KOHHYECKOR IOJIOCTH BEAKHYKHA S YMEHLIUAETCA 3HAYH-
TeAhHO MeanclHee. Pa3auyHe B HIMEHeHHH MOHMMKEHMR HabaoaaeTcs
NPAKTHYECKA B npeAenax BCEA 30HH BIAKAHMUN OTKAYKM. JTO O3HAYAET,
YTO PAaCYEeTH THAPOreOJIOrKYeCKHX napaMeTPoB M NPHBEAEHHWX Xapak-
TEPHCTHK BOAONPHEMHOR NOJOCTH 3aBHCAT OT NpHHATOR pacvyerHoft ¢op-
ME H Da3aMepPOB IOJOCTH. YMEHBLIHTh 3TO BJAHAHHE MOXHO, eCJH BECTH
D2CYETH, KCNOJb3yHR Pa3HOCTh TNOHHMKEHHA B JABYX Ha0Jl0AATEJbHHX
CKB2)XKHHaX. ITO CJEAyeT HMETh B BHAY NPH NDPOEKTHPOBAHHH BORO3A-
Gopos 1 oOpaboTke ONKTHHX OTKa4€K H3 OeCHHMILTPOBLIX CKBAMKHH,

3.7. B 6ecthunpTPOBHX CKBAXKKUHAX € HernyGOKMMHK TMOJOCTRAMM,
HMEIOWHX BHCOKHI [I0OK23aTenh N0 CTeneH¥ BCKPHTHR njacra, ax<<0,l,
BOAONPHCMHAR NOJOCTL MOXCT ObiTh NPEACTABACHA IKBHBANEHTHRIMH I10
nIowagK NPUTOKa ycaoBHOR nonycdepolt ¢ nNpuBefeKHBM PagHYyCOM rop
MM YCAOBILIM KOHYCOM C NDHBEAEHHWIM DAaAHYCOM Fzp A NPHBEAEHHHM

yrJaoM oTKOC2 ¢ .., (PEC. 7).

[Ipn ar=0,5—0,7 BoagonpuemHas noaocTb MoOxer OHTbL 3IKBIIBA-
JEHTHA 3aMCHEela lia UHJIMHAPHYECKYI0O CKBaXHIY C NPHBEACHKLIM pa-
AUYCOM 7pgp.

Ecar aamenuts npaMoR kPyrauik Xonyc paguyca ry paBHOBEJAHKOR
no micmaan noaycdepofl, To ee npHBeneHHWA papryc (pHe. 7) Oyaer
paBeH:

Fap = —— (3)

VtE P sin P
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Puc. 9. TEApPOAMHAMHYECKAR CETKa, NOAYYEHRAS MOACJHDOBARHEM Ha ABM xas xosuuecxofi noaocTs h=1 ™, r.—b M.
IIprBejcHARNE nNApaMeTphl NOJOCTH: aH-=U,1, BH=0,E: Yy 3KBMNOTeRNHaJeH NOKa3aBA BeJNHYMEA OTHOCHTEIhLHOrO HOTCH-

nuaxa, %, y JHHHA TOKOB — OTHOCHTenbHAsl BelMWHHA pacxoja b B JOJRX SXHHHUL, B Y3NaX CETKH — JHAHCHHRA NO-
TeHURanos; /, 2 — 3UOPL HIMEHEHHA OTHOCHTEALHLIX HaNMOPHBLIX rpaAHeNTOs !



Tabaununua 3

Pacnpenesenne OTHOCHTEAbHBX NMOHHXeHMA S, %, B naacte np# orxkauke 43 GechHIBTPOBOH CKBAXKHHBW C KORHYECKOH
H 9KBHBANEHTHOA e€H noaycdepHueckod noaoctbio [16]

— e e —._

|
| HeoTpaRHUeHHN! NJAacT nO0 MOMEBOCTH ' OrpannqyeggNA 171aCT N0 MOMEBOCTH

PacCTORHHE I OT CKBa- | - -
SKBHBAJCHTHAA M0 NJAONIARH
noanycaepa (pacger), o~

KAHK B SHAYCHHAX
KoHHYCeCKaA IOJOCTE {MOAEJHPORA-

KcHiecKkan nonocrs (Moxesnposa-
Hue), . /B

HHE), “H/Bn

6l

paguyca | MOIQHOCTH | 1 1 | |
BJIBRARER NJA4aCcCTa
- 2l we| | e | | 35 | 71 4 0 | | | = S| -
TR [Tl | Sl 8|2 " i | slE|lgla|e]|=
s|s|ls|s| 5|< | | | s | sl sl s| ]|
l I [ [ [ I
0,05 0,5 | 44 | 87 |100{100]100| 64 | 60 | 100 | 8 | 100 | 78 | 100 | 100 | 100 | 100 | 56
0,1 1,9 35 | 41 | 8| 78| 100 | 37 | 25 60 | 34 83 | 45 | 8 | 100! 100|100 38
0,15 1,7 32| 33| 63 61| 8| 31 | 17 42 | 23 | 59 | 35 | 69| 83| 94| 99| 0
0,9 23 | 92713 | 51| 48| 65 26| 13 | 31 | 18 44 | 30 | 511 65| 78| 95| 25
0,25 29 | 22|25 44| 42| 55| 22 | 10 o5 | 14 | 34|92 | 45| 57| 71| 781 23
0.3 35 | 13)2 | 38| 36| 48/19| 9] 2| 11 ] 29| 2 | 37| 48 58] 64 | 18
0.5 6 4|12 21| 20| 25| 12 6 12 7 17 112 ] 21| 26| 38| 37| 10
0,75 9 4| 4 70 71 10] 4 $ 8 | 5 | 6| 8| 10] 12| 14| 4




N{/4 40 S0 M
17%

Puc. 10. F'uapoaAHaAMHYECKAS CETKA NPHTOKa K NOXOCTH (OPML WAPOROro cCerMeH-

Ta: hH-E.E M} Fp,=5 M

YpoBeHr B naacte: ! — RaYaabBbifl; 2 — npd orkagke: 3 — JHHHH TOKa; 4 — 3KBH-
NOTERNKAJH H 3HAYEHHe [OTEeHIlHaJjJa B 9%

rae i —raybuHa KOHYCOOOpasHOH IOJIOCTH, M; @ — YroJa eCTeCTBEHHO-
o OTKOCA, rpax.

[IpuGanxkeHHne 3JIRAYEHHA YIJIOB €CTECTBEHHOro OTKOCA AJA HeKo-
TOPHX THIIOB TOPHHX NOpoA NoKazaHW B Taba. 4. Caeayer oOpaTHTHL
BHHMaHHe Ha TO, YTO THAPOAXHAMHYECKoe fAaBJeHHe, O08YyCJOBJcHHOE
¢pHAbTpaUHER BOAK B NOJOCTb, BH3WBAET AONOJHHTENbHOE BHIIOJJIAXHK-
BaHHe oTkKocoB. IlosTomMy B c¢OpMHpOBaHHOM YCTOAYHBOA MOJOCTH OT-
KOChl HMEIOT YIJIW, MEHblIle YIJOB eCTeCTBEHHOro otkoca (yrJoB BHYT-
PEHHEro TPEHHA).

Paanyc ycnoBroro ¢uAbTpa ry onpedensieTcs nyTeM [PHBEIEHHA
MOJIOCTH KOHyCa K UMJAHHAPY TOoR ke BucotH (A=![), rae | — nauna yc-
JJOBHOTrO (HJALTPA, OAHHAKOBOr0 NO (QHUALTPYIOLLEH NAOLLAAH, NpHUYEM
VIATHBAETCA NPHTOK C HHXKHEr0 OCHOBAHMA UHMAHHNAPA, IIOCKOJILKY [10-
J0CTh paboraer B AHOM. PagHyc HaXOAHTCHA M3 COOTHOUWEHHS QOpMY.T
IJIOILAAH [MOBEPXHOCTH KOHYyCa, BMNHHAPA H Kpyra

ro=—h - l/h’+r,‘]/ri+h’ , (4)

rie ry-— NpUBeJeHHHH pajAHyC KORycOOOpa3HOH NMOJIOCTH Y KPOBJIH.
3.8. PaccMaTpHBalOT JABe CXeMhl pacrnojoxeHHs OecPHAbTPOBHIX
CKBAXXHH B ILJacTe:
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Ta6anuna 4
¥ranl eCTECTBEHHOI0 OTKOCA IODHHLX NOpPOA, rpaa

| CocrosRue
|
I'ophast mop C yxoe BJIAXKHOE “c;-oi?:;“m
I
[lecox menxo3zepHucTHA 30 35 20
[lecox cpenuesepracTHH 35 40 25
[TecoX KpynHO3epHHCTHIA 45 50 30
I'paBrk 40 45 30
CyYr/HHOK pHXAHA 45 35 30

NpakTHYeCKH HEOrpaHHYeHHOHM MOIHOCTH C BecbMa BLICOKOIl CTe-
MeHbl0 HECOBEPIUEHCTBA MO CTElNeHH BCKPHITHA miaacra (an<<0,l):

OrpaHH4e€HHOR MOLIHOCTH C Ppa3HOA cCTeneHbl) HecOBepLUEHCTBA
(ae>0,1).

B nepBok cxeMe HCNOJNb3YIOTCA QOPMYyasl, MOJyyeHHHE HA OCHOBE
TCOPHH TOYEYHOTO CTOKA HJH HCTOYHHKA Ha NJIOCKOCTH HJAM B NpOCTpaH-
CTBE H XaHHHE MOAEJIHMPOBAHHMSA; BO BTCPOH — (QPOPMYJH, NOJAYUYEHHLe HA
OCHOBE TEOPHH JIHHEAHHIX CTOKOB HJH HCTONHHKOB Ha IJIOCKOCTH HJIH B
NPOCTPAHCTBE, a TakKXe JaHHBE MOLeJHDPOBAHHA.

3.9. Pacuer GecHUABTPOBHX CKBAXXHH MOXXHO BeCTH:

THADOANHAMHYECKHM CNOCO00OM [0 H3BECTHHIM H3 AHHAMHAKU NOA-
3eMHHX BOJA 3aBHCHMOCTSIM HJH no QOopMynaaM H rpaHkam, nmojayyed-
HHM B pe3yJibTaTe 3JIEKTPHYECKOrOo H (PHU3HYECKOro MOAEJHPOBAHHMA pa-
O60TH GecthHILTPOBHX CKBaXKHH;

FHAPABJAHYECKHM CnocolOM, HCNOJB3YA KPABHE 33aBHCHMOCTH HelH-
Ta CKBa>KHHH OT NOHHXKEHHS YPOBHsI BOAW B HeR HJH CpefHee 3Haye-
e YAeJLHWX NeOHTOB 0eCHILTPOBHX CKBAXHH,

METOLOM aHaJOrHH, HCNOJb3ya JdaHHHE ONHTHHIX OTKA4YeK RIAH
3KCNAYATalHH.

3.10. B oTanude OT GHJALTPOBHX CKBaXXHH, peaapHas dpopma BOAO-
npueMHHKa OecHHNLTPOBOK CKBaXXHHH HeU3BeCTHR. Pa3Mepn MNOJIOCTH
MEHAIOTCA NPH H3MeHeHHH HNeOHT2 HJH NOHHXEHHA B CKBAaXXHHE, NO3TO-
MY pacueT BO3MOXKHOM NPOH3BOJHTENHHOCTH JIOOWMH H3 HA3BAHHHX Bhl-
e MerToAoB Oyner NPUOAMMKEHHHM. JAA NOBHIMEHHKS ROCTOBEPHOCTH
3THX PaCYeTOB IPH NPOEKTHPOBAHHH OeCPHUILTPOBHX CKBaXHH CJlEAYeT:

a) pacyeTHHeEe XapaKTePHCTHKM BoOAonprHeMHOA wuoJsoctH (A, rop)
onpedensiTh N0 AAHHHM BHIMOJHEHHHX IPK H3BICKAHMAX ONLITHRIX OTKAa-
YeK HJIM H3 CYLeCTBYIOLEro ONHTa SKCAyaTaHH 6ecH/IbTPOBHIX CKBA-
KHH H [POBEPATh NPHHATHE INPOEKTHHE XapaKTEPHCTHKH MO pe3y/bTa-
TaM CTPOHTEJbHHX OTKayeK, PerHcTpHpYA NOJYy4YeHHBIe AaHHLE B TeX-
HHUECKOA AOKYMEHTAIHH CKBAXHK;

6) noATBepXKAATh &HAJOTHIO MeXAY MNpoeKTHOR B HCNOJbL30BAHHMI-
MK B pacderaXx OecpHNILTPOBNMH CKBAXHHAMK HE TOJHBKO NO rHApOreo-
JIOTHYCCKUM YCJOBHAM, HO H IO TEXHHUYECKHM YCJOBHAM HX COODPYXKeHHR
H CO3Zanuds BOAOMPHEMHEIX NOJOCTeR, OTMEYATb UX PAINHUHSA.

DTO MOIBNJHT HAKONATE HenOXOAAMHA SKCMEpHMEeHTAJLILIA MaTe-
pHan pns fanbHefuIero CoOBepPIIEHCTBOBAHHA MeTOAOB pacuera Oec-
(BUJLTPOBLIX CKBAXHH.

4—208 21



3.11. [locnepoBarennnocts paciera GecHHABTPOBHIX CKBAXKHHE A0/~
XKHa OHTb CJAEAYIOUIeA:

AN HCXOAHAWX THAPOreoJJIOrHUeCKHX VYCJOBHA NPHHHMAETCS Ccrnocol
COOpyXeHHi OechuIBTPOBOA CKBAXMHK M BHOGHPAIOTCH MJAH PacCYHUTH-
BAIOTCA OCHOBHBIE XaPaKTepHCTHKH ee BoxonpremuoX noaoctd (k, rgp,

Prpr O, Ba);

OAHHM H3 YKa3aHHHX BHII¢ CM0C060B MO NpoeKTHOMY nebHTY Qo,
NPHRATHM THApoOreoJoriyeckuM napamerpam (K; Km; a; Ryp) M xa-
PAKTEPRCTHKAM BOAONDPHEMHOM IIOJIOCTH BHUMCJSAIOTCS 3lHauyenHsa pabo-
Yyero MMOHHXKEHHS Sp H COOTBETCTBYIOUIKA YACALHHHA AeGHT Go;

NpOBepPfAETCss YCTOAYMBOCTL OTKOCOB 3aNPOEKTHPOBAHHOX TIOJOCTH
(nyTeM ONEHKH Ip; Up) M YCTOHYABOCTb ee KPOBJH (OnpenelieHHEM J0-
MYCTHMOro 3HayeHHWA A; H Fgon) NPH HCOGXOAMMOCTH KODDEKTHPYIOTCS
pPa3MEpH NOJIOCTH H BCJHYHHA So; Go;

OLleHHBAETCA BO3MOXHHH 00beM recka W, kortopalit 6yacT BHHEcel
IIPH COOPYXXEHHH CKBAXHHH;

_ OUEGHHBAIOTCA NPOAOJIKHTENBHOCTS lo H HHTEHCHBHOCTb CTPOHTENb-
HOJl OTKAauKH,;
N0 A3AHHLIM CTPOHMTENbHHX H ONHTHHIX OTKaueK MNpoBepReTrcs COOT-
BETCTBHE NPHHATHX B PacyeT H MNOJYYeHHHX ONLTOM AaHHEM Qo, 7o,
So, I, a TakXe NPUBEJEHHHX Pa3MEPOB CO3JAHHOK BOAONPHEMHOR no-

JocTk (A, 7ap; q);p).

PACUYHET TIPOEKTHbBIX IIOHH)XEHHWUHN U JEBHUTOB

3.12, ITpoekTHHA AebuT OOHYHO NPHHHMaeTcH 32JaHHHM, & IIpo-
eKTHOe IOHHJKEHHEe PACCYHTHIBAETCA B 3aBHCHMOCTH OT IHAPOreosorHye-
CKMX VYCJOBHA JHOO NDH CTALHOHADHOM peXXHMe QHALTpaUHH, JHOO He-
crankoHapioM. IIpH 3apansoM paboueM TIOHHMKEHHH pacCCYHTHIBACTCH
NPOEKTHH K AebHuT.

3.13. TuapoannaMuyeckuit MeTOA pacyeTa OCHOBAH HA HCNOJbL3O-
BAHUM aHAaJMHTHYeCKHX 3aBHCHMoOCTEH. OneHka NPOH3BOAHTEJLHOCTH Gec-
OUALTPOBLIX CKBaXHH IO ¢opMyJaM THAPOAUHAMEKH TpebyeT 3HAHNA
GOpME K pa3MepoB BORONPHEMHOH# NOJOCTH. BO3MOXHO ZBa NOZXOAA B
pacdeTax: NepBHHA nNpeanonaraeT HaJHYHEe AANHHX H3LCKAHHHU HJH OlMI-
Ta 3KkcnnyaTalHH 0ecHRILTPOBHIX CKBAa/KHH, BTOPOHX BLINOJHAETCH IIPH
OTCYTCTBHH TAKOBHX.

B nepBoM cayuyae nps pacyeTe O6ecPHIALTPOBBIX CKBAXHH IleJieco-
o0pa3HO HCNONL30BAThL 3HAYEHUS NPHBEAEHHEIX fpp HJAH OOOOLIEHHBIX

Ru a

r
rlnp r'anp

CKOI'O CONPOTHBJEHHA o6. OHH ONpeResfIOTCs NO AAHHHIM ONBTHHIX
OTKayeK, BHIMOJHEHHRX K3 0ec)HALTPOBHIX CKBAXKHH B MEpPHOA H3H-
CKaHH#., BoaonpueMHas NOJOCTb NPOEKTHPYEMOH CKBaXXKHHH IIPHBOJAMTCSH
K TOR xe ¢opme, KoTtopas OHaa nNpHHATA nNpH oO6paboTKe MAaHHHX
ONLITHHX HJH 3KCNJAYAaTALHOHHHX OTKaueK. THNoBHe (POPMHE MMOJOCTH H
pacueTHhHle CXeMHl IJAacTa NPHHHUMAIOTCH B CcOOTBeTcTBHH ¢ nm. 3.7 K 3.8.

Pe3ynbTaTH OTKa4yeK M 3KcNayaranuH oO0palaTHBAOTCA B OCHOBHOM
cnoco6aMu, pa3palOTAaHHWMH B AMHAMHKe NON3EMHBIX BOA AJAA uJb-
TPOBHIX CKBaXHH.

Bo BTOpOM cJaydae, NpH OTCYTCTBHH AAHHHX HK3IBICKAHHA H ONLITA
SKCIIJyaTallH¥, B 3aBUCHMOCTH OT NPUHATOR DacyeTHOR GOPMHI NOJOCTH
€e TIPHBEAEHHNH PafuyC rnp onpeaensercs no dopmyne (3) ¢ yderom
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Tal1. 2 WIH 4, N0 AAHHHIM KOTOPHX NPHOMHMKEHHO [PUHHMAeTCA SHA-
YeHWe yria OTKOCa AJA NPOCKTHOH TNOJIOCTH, KAM BHYHCASETCH YCAOB-
HHH paguyc ro no ¢opmyne (4).

3uana Q, A, ag H ryp, NO OAHOM H3 TNPHBEACHHHX HHXKe 3aBUCHMO-

cTeft onpenensercs pabouee NOHHXKCHAE So.
3.14. [Ipn neorpannueHnofi mounocty naacra (ar<<0,1) npoext-
HOEe noHMXKeHHe B OeCPUNLTPOBOH CKBAXKKHE € NOJOCTRIO B BHAE NOJY-

chepnl pammyca rpp NPH CTaUHOHapHOiIl QUILTPAUKH onpejenasercs O
hopmyJae
Q
So=—"T""7FT""". (5
¢ 2ﬂK!’np )
[Ipu necranronaprofi GuAbLTPaUUH pPaAcHeTHOS NOHHKEHHe oOfipeje-
asercs no ¢popmyne

___Q .
Sy = 2 Krop erfc A (6)
'np
A= — (7)
2 1/at

rne a — Ko3QRruHeHT Nbe3onpoBOAHOCTH; erfc A — u3BecTHasd TalynH-
poBanHsasg ¢yrkuua [32, 43].

Ecau A=<<0,1, to erfcA=1 u c Tounoctnio o 10 % dopmyna (6)
3aMeHseTcs na popmyay (9).

3.15. Ilpn 3amanHo# BeqHuYHHe Paboyero TMOHHXEHHA Sy NPOEKTHHII
NeOHT BLIYHCAAETCH K3 POPMYJH (D).

Ha rpaduxax (puc. 11) npusefgenn! paccyHTaHHWE no 3108 $Op-
MyJQe yaelbHhe Je6HTH 6eCOHIBTPOBHX CKBAMHH. NIPH pa3sHbnx xosddu-
uveHTax QHILTPAUHH H NPHBeXEHHHX paAuycax noanychepH (npd NOHH-
XEeHHH Sg=1 M).

Puc. 1l. I'padHER SaBMCHMOCTH YAeabHOro xebHTA ﬁecgunmpomﬁ CKBAXHHLN C
noxycdepunseckum saboem or pag¥yca OpPR DaZHLX KOIPduuueHtax OPuAbTpauHn
(a) 1 or xosddunHenTa PRALTPALUEH OPH PA3IBREX pagHycax (06)
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3.16. Ilpy craunonapnoli QHALTPauHH B OrpaHHYEHHHX NO MOIL-
HocTH nsacrax (m<10--15 M) npu a,>0,1 4 nosocTh B BHAE KOHyca
HAY noaycgephl € PaAHYCOM rpp NPHOAMXKeHNHBE 3HAMEHHA pPaCyeTHHX
NOHHIKEHHH MOryT 6mTb BHUHC/ENH 1o ¢opMyae

So Q ( = +2’31g9Rn1’))' (8)

2nKm ' rﬂp m

rie @ — sMnHpudeckHt xoaddunuent, uaMeHsiomuics or 0,67 ngo 0,25
no pasHniM astopaM [, 6, 8, 40] B 3aBHCHMOCTH OT NPHHATHX pa3iMme-
POB 30H C PaAHAJNbHO-CHEPHUECKMM H IJIOCKOPAAHAJbLHLIM NOTOKOM, HA
KOTOphie NOApa3fenferca naacrt npu Busoae ¢opMmynan;, Rup — npuse-
ACHHKWHA panHyC BJHAHHA OTKAYKH, ONpCAeNsieMBbIi M3 RaHULIX ONBITHBIX
paboT, M.

[Ipy KBasuycTaHoBHBUIEMcH pexiMe QHALTPALUMH H INOCTOSIIHOM
Aebute Q pabovee noHuXKeHHe B 6echHALTPOBOH CKBAaXKHHE MNPH Og >
=0,1 MOXHO OpHEHTHPOBOYHO OnpeleNHTh N0 GOpMyJe AAH CKBAXKHIK
C GHALTPOM, 3KBHBANEHTHO 3aMEHAN KOHHYECKYIO HJH TNoAycdepHUECKYIO
NOJOCTs UHAHHAPHYECKOH BONONDHEMHOR HYACThI0 YCJAOBHOTO paRHyca

0, 366
S, = ______g (Ig Rnp
Km o

rie Rnp — NpHBeleHHWN paAnyc BJAHAHMA, paBHHA Rup = 15V af, Mm;
! — BpeMA OT Hayana OTKauKH, CYT;, Fp— PaXHYC YCJAOBHOro QHAbTpAE,
M, AJHHA KOTOpOro paBHa rJayOHHe BODOHKH A, M, ounpeXenferc No
bopmyse (4); & — PUALTPAUHOHHOE CONPOTHBJEHHe, OOYCIOBJEHHOE
HECOBepPIIEHCTBOM CKBAMHHB [0 CTENCHH W XapaKTepy BCKPBLITHA fNacTa,
onpefeasseMoe Mo AaHHWM onutukx pabor {7, 12, 43]. B TOoHKO3ep-
HHCTHX INJIACTAX PacyeT MOXHO BECTH COTJaCHO peKOMeHAAUHAM, H3JO0-
XXeHHHM B pabote [17].

3.17. Pacuetr nebuta GechHALTPOBEIX CKBAXKHH MOXeT OBThL MPOH3-
BeeK no gopMmyne, Kotopas 6Ga3UPyeTCA Ha pe3ysbTaTax (PH3UYECKOro
monenupoBanus, Bunoaxwedyoro 8 HHUUKHUBP A. A. ®exnesHM. I1pH
MOJeJHPOBAHHUH DPalboTh OGechrAbTPOBON CKBAXKHHHI HAa HAMOPHOM CeEK-
TOPHOM JIOTKe B MeJxo3epHHcTHX neckax (tuna cenomanckux B BCCP)
OnpeReasiJiach 3aBHCHMOCTL  NIPHTOKa OT pa3MePoB  BOAONPHEMHOH no-
JocTH npH oy ao 0,4. B peayarTare nepexoxa oT MOAENH K HAType no-
JyuyeHa pacyeTHas opMy.a

Q=140Km S, O, (10)

rne Km — BOAONPOBOAHMOCTb TJIACTA, M2/cyT; So— NMORHXKEHHe B CKBa-
XHUHE, M: Ox — BeJHuuHa yAeapHoro JAebura (M3/cyT), onpenengemas
no rpaduky (puc. 12) u 3asBncsuias or dg; 140 — nepecueTHLA KO3d-
GHUHEHT GT MOJeNH K HaType, cyT/M”.

Pacyernasi dopmyna (10) npoBepedHa Ha peaJbHHX Qeccbunmpoaux
CKBa)XKHHaX, NPoOGYypeHHHX HA CeHOMaHCKWH BOJOHOCHHIH TODH3OHT B
paiionax Bpecra, 'poano, KoGpuna.

Npumep. B Bpecre cxBaxxpra 3 o60pyAOBaHa Ha CeHOMaHCKHA BO-
JOHOCHH{I TOPH3OHT, UMeIHuit MowHocTs 38,1 M. [ybGuHa BOPOHKH

1,5 M.
BoaonpoBogEMocTh nmaacta 254 M¥cyr. JHeOGHT CKBAXHHH Q=

— 933 mM¥cyT TUpH TIOHHXKEHHH Sp= 96 M. CTencHk HeCcOBEpPLIEHCTRA
ax = 0,039. [Torpaduxy (puc. 12) onpeaensieM gu = 0,005. IToactraBnsas
STK RaHHBle B pacueTHyw QopMyay, NOJAYYHM Q = 140.254-5,6 X

40,217 §), (9)
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Puc. 12. Mpadiuk 3aBuCHMOCTM yAeabRoro aeldura (qu) OecdHnanTPOBOR CKPAKHHM

Ha OQH3IAUECKOA MOAECJH OT THAPOAHHAMHYECKOr0 HECOBEDINeHCTBA N0 CTCIUEKH
BCKDLITHA naacTa (uH)

X0,005 = 996 Mm3/cyr. Pe3syarTaT 1noayuer B mnpeaenax AoOnycTHMOI
TOYHQCTH.

Ha ocyoBaHHH pe3yanTaTOB (PH3HYECKOTO MOAen#poBaHKa H dopMmy-
au (10) B Taba. 5 H 6 npuBeaeHH pacyeTHhle XeOHTH GechHAbTPOBLIX

CKBaXXHH NpPH pa3HOH riy0HHe BODOHKH, MOIIHOCTH NNacTa, Ko3podH-
(HeHTe QUALTPALKE K NOHHIKEHUH YDOBHS BOAH.

3.18. Pacuer npoeKTHOro noOHHXEHHA HJH JAeOHTa GecUNbTPOBHX
CKBaXHH MoXeT ObiTh NMpOH3BeleH rpadoaHaJHTHYECKHM METOAOM C
HCMONb30BAKKEM PE3YALTATOB MaTeMaTHYECKOTO MOJeMHPOBAHUSA, BUI-
nosqHeHHoro 80 BHHUHUI'UM T. H. TI'aBuuem. Ilpn MoaenupoBanuu pabo-
Thl 0eCOUABTPOBONA CKBAXHIK ONpeAenfsach 3aBHCHMOCTh ee gebHTa OT
pazmepoB BOAONPHEMHON nojocth np ag A0 0,8; By or 0,2 a0 2,5 H
yrae orkoca ¢@° ot 3 A0 45°. B pe3yabTtaTe nmepexoZa oT MOJAeAH K Ha-
Type nocTpoeHH 0000lieHHHe rpaHKH 3aBHCHMOCTH IPHBeAEHHOIO
yRenawuoro nebura g or fg, an, 9°, NpeacTaBACHHLe Ha pHe. 13, 14.
[Ipennaraemuit cnoco6 npoBepeH Ha ONyOJHKOBAHHHX H (OHAOBHIX

MaTepHanax peanbHBX OeCHIBTPOBHX CKBaXHH, npolypeHHLIX B
BCCP u [Inenponerposckoi o6nacTH.

[TocienoBaTeLHOCTR pacyeTa chaeAylowan:

1) HA OCHOBAaHHH HMEIOUIHXCHE MATEepPHANOB ONKWTA IKCIAYATALUHH
GechHAbTPOBHX CKBaXXUH n Taba, 2, 4 BuOHPaAOTCA AN KOHHYECKOH
noJocTH raybuHa ee A, yron otrkoca @° M NDHBEAEHHHH PajgHYC ryap,
BHYHCJIAIOTCH Qg, Pr;

2) no 3THM RaMHWM H rpadrkaM pHc. 13, 14 omnpeaensercss npuae-
AEHHKWA yAeJbHHR AeOHT ¢;

3) ¢ yyeTroM 3alaHHOA BeJIHYHHHW BOJIONPOBOAHMOCTH pPaCCUHTHIBA-
ETCA NPOEeKTHHN YAeNbHHA aeOHT no ¢opMy.e

90 = Km q; (11)
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Tabagua D

PacyeTHnie AeOHTH OechuabTPOBHX CKBAXMH AJS BOAOHOCHLIX
ropu3oHTOoB MouwHocthio ot 10 no 50 M (o, <0,1)

| PacueTHRIE 3HANEHHA

M | Ko HT 3 53 T
Th 0- 32 HOKE = At A=
rgzgil;a :n- 110?!1'{1}131?:?0 :0- dmﬂp[alm, E”: CX = [
’ PH3OHTE, M M/CYT A 3 E"? l:v?
5 s
l g% a E x
| P> = = = 3
1 o0 5 105 525 1050
10 210 1050 2100
15 315 1575 3150
20 420 2100 4200
2 50 5 175 875 1750
10 350 1750 3500
15 525 2625 5250
20 700 3500 7000
] 40 b 106 530 1060
10 212 1060 2120
15 38 1590 3180
20 424 2120 4240
2 40 5 168 840 1680
10 336 1680 3360
15 504 2520 5040
20 672 3360 6720
| 30 S a0 450 900
10 180 900 1800
15 270 1350 2700
20 360 1800 3600
2 30 5 149 745 1490
10 298 1490 2980
15 447 2235 4470
20 596 2980 5360
1 20 53 84 420 840
10 168 840 1680
15 252 1260 2520
20 336 1680 3360
2 20 5 125 625 1250
10 250 1250 2500
15 375 1875 3750
20 500 2500 5000
1 10 5 62 310 620
10 124 620 1240
15 186 930 1860
20 248 1240 2480
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4) no 3aXaHHOH NMPOEKTHON BeNHYHHe

YHHE §o HAaXOAAT palouee NOHHXKEHHe

BoaMoXxHO pacyer BecTH

UETHYIO BEJAKYHHY TNOHHNKeHHA Sy,

GHT H HaHTH 3HAYeHHe g,
HOX BeJuu¥He Qg HANTH

e——

0

Q

e

T

TaGnuua 6
PacyerHme ae6HTH GechMABTPOBRIX cKBaXMH Aas BOAOHOCHMIX

FOPHIOHTOB MOWHOCTLIO OT 4 f0 10 M (ax>0,1)
— T TP\~

PacqeTHne anavenuy

Momuocers | Kosbduuuenry E > ‘ E -
rgl’;-'ﬁ-ﬂﬁa :0" BOJOHOCHOrO | (QHABTPARKE, E Flﬁ i?
TOPHIOHTA, M M/CYT 5 EE' E v E‘f
r > & =85 i
l 10 5 i 62 S 040
10 124 620 1240
15 1 86 030 [ 860
20 248 1240 2480
0 10 5 R4 420 840
10 (68 844 {680
15 252 1260 2520
20 336 1680 3360
l 8 5 56 280 560
10 112 560 1120
15 168 840 1680
ﬁ 20 224 1120 2240
9 8 5 72 360 720
10 144 720 1440
15 216 1080 2160
20 288 1440 2880
, 6 5 48 240 480
10 a6 480 960
15 144 720 1440
20 192 360 1920
9 6 o h8 290 580
10 116 580 1160
15 174 870 1740
20 232 1160 { 2320
| 4 5 36 [80 360
10 72 360 720
15 108 540 1080
90 144 720 1440
9 4 R A5 295 450
10 90 450 900
15 135 675 1350
20 180 900 1800

neb6nTa CKBaMHHH Q H Be.H-

(12)

HHAQE, TDHRAB H3 ONBTA 3KCIJAYaTamHH pac-

BRIMIICTHITE HPOGKTHRA VieJdbHBUE ge-

noToM 1o rpadpmkam puc. 13, 14 npu sagas-
NPOEKTHHA DafHyC KOHHYECKOR MOJIOCTH ryp.
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Takum 00pa3oM, NPOEKTHAIE Pa3Mephl NMOJOCTH OKa3HBAaIOTCH CBS3aHHE-
MH C TIPHHATHIMH TNDOEKTHHIMH BeGJIWHUMHAMH HeblTa H paﬁoqero NORY-
XKeHuda, udTo nozsoaser OoJee ODOCHOBAHHO BECTH pacucT yCTOMYHBOCTH
NOJNIOCTH H TE€XHOJIOTHHU ce pa3padoTkH.

[Mprmep. OnpeaeanTs pacueTioe NOHHXKEHHe AAM CKBAMKHHM 113,
o0opyaoBaHHOA B r. I'DOAHO HAa CEHOMAHCKHN ROJOHOCHWI] I'OPH3ORT,

/-

Ro
15

or,:ez 07
/7," /Td =025 I

10 A 2,07 25 99/’(’”’?

N

Puc. 13. TpadMK M3IMEHERHMNW NDHBEAEHHOro yAEAbHOro Aebuta q , GechuabTpoBoR
CKRA)XHAN OT OTHOCHTEABHOTO paaHyca BOpONpHEMHOR noaoctm fi,, ANA pasdRy-

NOr0 rHAPOAHHAMHMECKOr0 HECOREPUIEHCTEA NOAOCTYH NO CTeneHH BCRPHTHA maacra
a NOCTPOCHHMA NO PEIYALTATAM MOACIHpOBAHKS

—

]

Puc. 14. T'padux H3MENEeHHS NPDHBEACHHEOr0 YACABHOro xebata g Oechmasrposof
CXBAMHHE OT THAPOAHHAMHUYECKOTO HECCOBEDLICHCTB2 NONOCTH NO CTENCHH BCKDbLE-
THSl NNacTa Qg NPH PA3HBIX 3HAYERUAX OTHOCHTEAHHOr0 pajguyca noaxoctH fi, H

Yria ee OTKOCA @, NOCTPOERHBA RO PEIVALTATAM MOACAHMDOBAHMHA
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Aawwuft npu noHuxenny 10,42 M nebut 2980 M3/cyr (yaeabuniit AeGHT
286 M3/cyT). MomHocTs ropusonta 54 M, BogonposoauMocTs 500 MZ/cyT.
[IpviMeM no ONHTHHM JaHHHIM rAYOMHY BOPOHKM A = 2 M, TOTAA Qg
20,04. O6paboTka AARHHIX OTKa4KH [0Ka3aJa, 4YTO PaAHyC MNOJOCTH IO
XpoBJe paBeH npuMepHo 20—25 M. [Ipuusas rpp = 20 M, uTO OTBeyaer
Bs = 0,37, corsnacHo rpagmky pHc. 14, H1aXoAuM npHBeAeHHHH YAENbHAI
nebnt g = 0,60, 3aTeM BHYHUCJASEM YAEJBHHA nebHMT gy = 500.0,656 =
= 320 M3/cyT B pacuernoe pafoyee IIOHHXKEHHe, KOTOpoe NPH AebuTe
2980 M3¥/cyT paBHO Sp==9,1 M. PeayabTaT noayues B npegenax KOuycTH-
MOH MOLIHOCTH.

3.19. I'mppasauueckpit cnocob onpeReneHUst PpacyeTHOro IOHHXe-
HHA Sy OCHOBAH Ha HCMOJL30BAHHH KPHBHIX Q = [(S)) mau g = [(S,),
NOCTPOEHHHX Ha OCHOBAHHH ONbiTa 3KCNJAYaTalHH HJAH BhINOJHEHHBIX

OTKaueK NpH H3blckaHuax (puc. I).

&, HJ/L‘ ym
J0007

4000

o000

2000

1000

Puc. 15. 3IkcnepHMenTaasubsie 0606-
ueHubie rpahHkH 3aBHCUMOCTH Qo=
=f(Sy), NMOCTPOCHHBIE NO AAHHHM
skcnayarapud OGecPHALTPOBLIX CKBA-
MHH B HeX0TOpHIX paRoxax BCCP

(/] — I'poauo; 2 — bpect) [16] ! s
f2 |
I /
s/, #
- . i —’
L
2 S + - 1
Puc. 18. kcnepuMeHTansuuf rpadux o o O
3ABHCHMOCTH [pDHBEACHHOro paaMyca A O o
rap OecHRALTDOBMX CKRAKHH OT HX ! O oﬁ [ 1
yaeabHoro aebura g; nocrpoenunit °© 0o
No AAHNMM alfcra.rlyarauuu CEKBAMHMM B
HEXOTOpHX pafowax BCCP (7 ~— -
XnoGuu; 2 — I'pagxo) [16) g on 200 Jo0 4{5'(,??,‘;.
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Paboyee NOHHXEHHe Sp B CKBaXKHHe HAXOAHTCH IO ONBITHOR KpH-
BOH 3aBHCHMOCTH Je0HTa OT NMOHHXEeHHA. JKCTPANOJALHIO 32 Npenesbl
ONKTHOA KPDHBROH T[POBOAHTL HE PEKOMEHAYeTCs, NOCKOJbKY KpaHHHM
TOYKAM COOTBETCTBYET MAaKCHMaJbHHA pasmep novoctH. [IpH Goabluem
IOHH>XE€HHH TNPOH3OHAET AONOJHHTEJNLHHH BHHOC HEKOTOpPOro oOneMa
NeCKa, B pe3ynapTare Yero HIMEHHTCH THAPDOAHHAMHYECKAS XapaKTePHCTH-

Ka IOJIOCTH.
Pabouee noHHXeHHE MOMHO HallTH pacueTtoM 1o dopMmyJe

Sy =—, (13)

rae Q — npoekTHulil AeOHT; §q — cpeAHMH YHeNbHHH Ae6HT paHee npo-
OypeHHHX 0eChUNLTPOBLX CKBAaXKHH B AHANOTHYHHX VCJAOBHAX.

Cesi3p nNpoexkTHOro AcBHTa ¢ pa3MepaMH BOJAONPHEMHBLIX TOJOCTCH,
¢opMupyomuxca B GecUNbTPOBRIX CKBAaXUHAX JAAaHHOro pafioOHa, TpH
'HAPaBJHYECKOM pacueTe MOXeT OHTh HanjeHa nyreM o6paboTkH Mma-
TEPHAJOB H3bICKAHHA HJH (QOHIOB INOCTPOEHHEM KPHUBHIX 3aBHCHMOCTH
NPHBEAEGHHOrO pajHuyca NOJOCTH fyp OT YAENLHOro HJAH ofllero aebura
A o0beMa BhlHeceHHOro necka W B 3aBHCHMOCTH OT He6GHTa HJAH MNpPHBe-
AeHHOro paauyca nonoctd. Ha puc. 16 noxaszanm Takue rpadHKH,
nocrpoexnnnie no G6echuanTpoBuiM ckpa)kvHam B BCCP na cenHoMaunckuft
BOAOHOCHKWA ropusodT [16].

3.20. MeTton rnapaBJHYECKMX aHaJOrHil TakXe Oa3HupyeTcs Ha
THADOreoJIOTHYeCKOM H TexHH4YecKOM noaobun MeXAy pas3sBelaHHHM
(MM 3KCNAYaTAaNHOHHBLIM) M MPOEKTHPYEMbIM yuacTKami. Paboyee no-
HUXeHHe Sp MpH npoekTHoM fAefHre Qg NPHOAHIKEHHO MOXHO HAATH HO

JdBHCHMOCTH

Qe (Km),
S = 85— . (14)
T QL (Km),
rae S., Q. (Km), — daxkTHueckHe NMOHHMXEHHA, AeblT, BOAONPUBOIAH-

MOCTb, NOJYVYEHHHE N0 AAHHNM OTKAYKH (HJM 3KCIJIyaTallHH) Ha YXKe
pasBenasHoM yyacTke; (Km)g— COOTBeTCTBEHHO BOJAONPOBOAMMOCTL HA
NPOEKTHPYEMOM HOBOM YHacTKe.

[TpubnukenHocTh pacyera onpenensierca TeM, utro B dopmyae (14)
npeAnoaaraeTcs paseHCTBO Oe3pa3MepHLIX THAPABJHUYECKHX CONPOTHBJIE-
nniAd Ry (ans npoextHpyemoro ydactka) ® R, (ana passenanHoro). U3
AMHAMHWKH noA3eMHHX Bojx H3asectho [11, 12, 32, 46], uto BennuynHa R
B o0lleM BHJAE XapaKTepH3yerT THAPOreoJJOTHYECKHe YCJIOBHH pacCMaTpH-
BaeMOro y4acTKa, YHCJO H pacnoJjioxeHHe BOA03a00PHHX CKBaXHH, YyC-
JIOBHA HX COODYAEHHA H OCOOCHHOCTH  KOHCTPYKLUHH BOXOIIPHCMHOR
qacTH. C HCMOJb3IOBAHHEM 3TOH BEJHUMHB NMOHHIKCHHE B JIOOOH CKBAaXH-
He, B TOM uHcae B GecduanTpoBoit, MOXeT ObiThb B OOLIEM BHAE 3amH-

Cdli0 TaK:

Q

=mR, (15)

S

rae R npuuumaeT pa3Hhle BHIPAXKEHHS B 3aBHCHMOCTH OT KOHKPETHHIX
rHAPOTEOJIOTHYCCKHX YCJOBHHA, YHCNA CKBAXHH H HX KOHCTPYKUHH.
Tax, npu 3aMeHe NOJOCTH 3KBHBAJEHTHOR moJycdepoR, CoOrjsacHoO

¢opmyaam (15) n (5), R = rm , 4 TIPH 3aMeHe¢ Ha NAJKHAPUYECKYIO
np
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HOBEPXEOCTB YCJOBHOrO pajHyca ro, cornacHo dopmyne (9), R =
= (lg AL +0,217c) H T. T

Fo

YBesHueHHe TPOEKTHOro NMOHMKEHUs Sy # Ae6HTa Qy no CpaBHEHHIO
¢ daxkTHieckHMH S| M Q;, a Takxe H3MeHeHHe BOAONPOBOAMMOCTH Kmi
no Km; NPHBOAHT K TOMY, uTo Ro He OyaeTr 3kBuBajleHTHO R,. 3TO
NOATBepXKAaercs rpadukoM 3aBHCHMOCTH fpp OT ¢, NOKA3aHHHM Ha
puc. 16. CuenosaTtensHo, pacuer no gopmynae (14) OGyxeT npuGIHIKEH-
HRM. [IpH Hcnoab30BaHHM MeTORA THAPABJAHYECKHX aHAJOrHA Tpebyert-
CA NPeABAPHTENBHO pelIaTb BONPOC O TOMAECTBEHHOCTH TEXHHUYECKHX
YC/OBHA coopyXKeHHR GeCQHILTPOBLIX CKBaXXHH H NDHHATHX pa3Mepax
IIPOEKTHHIX BOAONPHEMHEHX I10JIOCTEH.

Ecan Qy u S; ne npesmmapr Q, ¥ S;, a Km; HesHayuTenbHO OT-
JHuaeTcs or Kmp, TO pacuer no ¢opmyne (14) ngaer xopouxde pesyab-
TaThl.

PACUET HATHETAHHUA B CKBAKHUHY

3.21. becduabTpoBRIe CKBAMHHLEL MOTYT NPHUMEHATHCH AJA HArCHeTa-
HHS NOBEPXHOCTHHX BOA INIPH HCKYCCTBCHHOH HaNnopPHOA HHOPHJABTPALUHM
HJIH CTOYHHX BOA NPH cOpoce HX B I'MIyDOKHE FOPH3OHTHI,

[IpenMmyiiecTBO 6ecPUNBLTPOBHIX  CKBAXHH  rnepea (HILTPOBHMIL
NpY HATHETAHHH COCTOHT B OoJee BLICOKOK npHeMucTocTd (60Jblle BO-
LONDHEMHAS NMJOWAAb), MeHblIed CTENeHH KOJBMATALHH {OTCYTCTBHE
¢uapTpa), OoJiee NPOCTOM  METOAE COOPYIKEHHSI H BOCCTAHOBJIEHHHA
NOrJowanlel cnocobHOCTH BOAONPHEMHOH ITIOBEPXHOCTIL.

[ITpumenenne OeCHHALTPOBHIX CKBAXKHH B IlecKax AJf HarHeTaHHHA
paHee HE NPAKTHKOBAJIOCh.

3.22. OnHTH IO HarHeTaHHIO B Oec(PHILTPOBBIE CKBAaXXHHH, NpPO-
sefennse 8 LIHUMKHUBP A. A, ®easesniM B 18979 r. Ha CeKTOPHOM
HanopHOM JIOTKe, NOKa3aJH YCTOAUHBOCTL OTKOCOB BOAOMDPHEMHOH IIO-
JIOCTH, ee BHICOKYIO NOrjomaimomyio cnocobHOCTbh, 3aBHCHMOCThL Pacxona
MOTJIOILEHHSY OT HAanopa, pacnpeacieH’He HAIOPOB MO MJACTY. YAeJBHOE
NOrJoIEeHHe IIPH HArHCTAHHH OLJIO OJHM3KHM 110 BEeJIHUHHE VIeNbHOMY
AcOHTY NPpH OTKAYKE.

3.23. Benuyuua pabouero nOHHKEHHMA ypoBHA B OecPHUaLTPOBOR
CKBaXHHe HeBeJHKAa (O0OHYHO 5—15 M)} NnO CPaBHEHHIO C BO3MOXMHBIM
H3OKITOYHHM AaBJEHHEM NPH HarHeTaHHH. IIpH HaAHUHH HenpeccHORHOM
BOPOHKH Ha BOA03a00pe YPOBEHb BOAK ONYCKaeTCsl HAa JeCRATKH H Jaxe
COTHH METPOB, YTO MNO3BOJIAET CO3AaBaTh HA YCThe CKBAXHKHBL 3HAYU-
TeJbHHA H30WTOUHBIA Hanop (pHc. 17). [loaToMy pacxoa nOrJaoLleHHS
HarHeratesqbHOH O0ecHHUNLTPOBOA CKBAXHHH MOXKeT OHTL YBe/HYEeH B
HECKOJIbKO Pa3 1o CPaBHEHHIO ¢ AeOHTOM OTKayKH.

3.24. Pacxoa norJaomesHs AJs HayaJbHOTO NepHoRa sKCIJAYATAaLHU
PaCCYUTHIBAETCH MO 3aBHCHUMOCTH

Q = H, (16)

rie g — yaeabHHHA xeOHT 6ecHILTPOBOH CKBAXXHHH NPH OTKaYKe C
MaKCHMa/JEHEMH AeOHTOM H pa3MepaMH BOAONPHEMHON BOPOHKH, M3/cyT
Ha } M; /1 — peauynna H3OKMTOYHOTO Hamopa HajA CTaTHUECKHM YpOB-
HOM B CKDAXKIIC, M.

B npouecce 3KcniyaTauuH pacXOf INOIVIOUIEHHA  yYMEHLUIAETCH B
cBA3H ¢ o6pa3oBaHHEM HJHCTOM NJIEHKH H XOJbMATaMOM HNeCYaHHX OT-
KOCOB BOPOHKH, NPHYEM ITH H3MEHEHHS 3aBHCAT OT IPAHYNOMETDPHHECKO-
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ro COCTaBa INECKa MNOrJclIAoULIero IFOPH30HTA M KayecTsa 3aKauupaeMmo#
BOJH.

JHMHaMHKy pocTa NJeHKH H KOJbMaTaXka INopoabl B npH3aboRHOMN
30He MOXHO ONpeAeJHT:L IO @HAJOrHH C (QHJILTPOBRIMH CKBaXXHHaMH,
KaK 310 npeaaaraercs B pekomeraauusx BHUMU BOIATEO [34]. Hec-
XOAHLIE NapaMeTpH JAJA TaKHX MDOTHO30B CJAEeAYeT OnpeAedsTh 3KCIe-
PHMEHTAJIBHBIM INIyTeM HAa OCHOBe HabJIJAeHHH B HAYAJbHRINA INepHOA
paboThl CKBaXKMHHHL, [lo 3THUM JA3HHHM YTOYHSAIOTCHA pPeXxHM IKCIIyaTa-
LI} CKBAXXHHR H IIePHOAN peredepayud BOJLONPHEMHON NOJOCTH NYTCM
NPOKAYKH.

4. YCTOAYHUBOCTDb BOAOIIPHEMHORN NMOJIOCTH
H EE PASPABOTKA

YCTOHUUHUBOCTBL KPOBJIU 1 OTKOCOB T1QJIOCTU

4.1. Boponpuemuune nojoctH O6echHNLTPOBHX CKBAXKHH AOCTHIAIOT
B axaMeTpe 10—15 M H Gosee, a no raybune po 2—3 M. [ay6uHa ux
3anoxenus koaebaercs ot 50 mo 500 M. ITosToMy nx MoxHO paccmar-
PHBaTbh Kax C¢BoeoOpaisHnie nojgsemiibie BHPAaGOTKH, HMeloUlHe KPOBJIO M3
OTHOCHTEJbLHO Kpenk#dx rnopon ¥ OOKOBHIE OTKOCH H3 BOJOHOCHLHIX IIec-
KOB, Haxoxsimuxcs noj OOJbLIHM THAPOCTAaTHYeCKHM paBaeHueM. [Ipo-
BeJeHHC BLIDAa0OTKH HapyllaeT paHee CYHIECTBOBaABIUHe YCJOBHA YCTOH-
YHBOrO pPABHOBECHN B MaCCHBE, B De3y/JbTaTe Hero mnopoAk BOKPYT
nehOpMHPYIOTCH H Npex ae Bcero — B Kposae. Ecad nedopmauns ne npe-
BhLIaeT NpeAesoB YNPYrOCcTH, TO COCTOAHHE OOHAXKEHHHX nopox Oyhaer
VCTORYHBBIM, B NMPOTHBHOM CJjydae NPOHCXOAHT Nporud uax obpyluexue
KPOBJH, HOKOBOf BHNOP NOPOLKI.

4.2. K pacyery yCTOAYHBOCTH KPOBJH NPUMEHHMH 3aKOHOMEDHOCTH,
BHITCKAIOUWIHE H3 TCOPMH TODHOrO AaBjeHHA. KpOBJAA BOPOHKM HCIIBITHI-
BA€T PACTATHBARIOUIHE HANPAXKEHHS, HO OoOpYyLIeHHC MOPOX KPOBJH MOXET
NPOU3ORTH TOJBLKO NMPH NPEeBRIUEHHH HEKOTOPHX MNpeaesoB YNPYTrOCTH.

Pacuer ycTORYMBOCTH KPOBJAHK leaeco00pa3HO NPOBOAHTL B CJEAYIO-
e MOCAeA0BATENbLHOCTH:

NPOBEPHTL EeCTeCTBEHHYI0 YCTOAYHBOCTL KPOBJAH npH paboTe CKBa-
XHUHH NyTeM pacyeTa BO3HHKAIOWIHX PACTATHBAIOUIHX HaNpsaXeHHA B
KPOBJie¢ H CPAaBHEHHA HX C JONYCTHMBIMH;
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NpH TPEBLILIEHHH AONYCTHMBEX HANPAMEHMH B KPOBJIE NPOH3BECTH
pacder BHICOTH E€CTECTBGHHOro cBoha oOpylIeHHH, KOTOPHM 3aKaHYHBA-
€TCA npolecc NoTepH YCTOHYHBOCTH.

4.3. YcaoBHe yCTOHYHBOCTH KPOBJH IOJOCTH B MACCHBE T'OPHBLIX MO-
POA BRINOJNHAECTCH IIDH Opac < Op, TAE Opac — PACTATHBAKOIIEE HANpAKe-
HHe B KpOBNe, Op — Npejes NDOYHOCTH NOPOA KPOBJAH NPH ABYXOCHOM
RaNpRXKEHHH.

Beanuyuuna pacTAruBalolller0 Hanps)XeHHs B KPOBJe BHPabOTKH 3a-
BHCHT OT pa3MepoB BLIpabOTKH H AaBjeHHA Bhilesexaleil 11OPoabl.
JlaBneiHe Ha KPOBJIO BHPAaGOTKH OrpaHHYEHHLIX Pa3MEPOB B CBSA3HAIX
KpenkHx nopopgax A0 rayOHHL!I, PaBHOI O MOJYWHPHHAM CeEYeHHs Bbipa-
GOTKH, YBCNHYHMBAETCS NO THAPOCTATHYECKOMY 3aKony. HHxe 3T1oit 30-
Nt JAaBJeHHe nNpaKTHYECKH CUHTAETCR He3aBUCHMBIM OT TIJyOHHH pac-
MOJOXKEHHS BHPAOOTKHM BCJIEACTBHE NOSBJCHHS pasrpyxaiouero s¢pdex-
Ta 3a CHET TPEHHA H cuenjeHust nopox. C yyeToM 3TOro MONOMKEHHSN
MOACUMTAHbLI BEJHYHHE NMOHHXKAKWEro kodpdHuuHenta aaBaeHHss Kp, yyH-
THIBAIOIIErO pasrpyxawwuid s¢dekT U 3aBHCALLEro OT pa3MepoB BOJO-
NPUEMHOH BOpOHKH (TabJu. 7).

Tabaunuwa 7

Beanunm nonuxkawuwero kosdduuumeHra nasaeHus Ky B 3aBHCHMOCTIN
OT paAHyca BOAONPHEMHOH BOPOHKH 7 M FAYOUHLI pPACHOJOMKEHHA XPORBJM
BoipaboTku H

| |

,M|0,0110,02(0,040,06,0,08|0,1 |0,12{0,1410,16(/0,18} 0,2

T
H

4
K, 0,05/0,1 |0,2 0,3 {0,4 [0,5 0,6 |0,7 {0,8 |0,9 |1

PacrsaruBaiollee HanpsxxKeHHe, BO3HHKaKllee B NOPOAaX KPOBJIH
BOPOHKH, C Y4Y€TOM IPOTHBOAABJEHHS TMAPOCTaTHYECKOro Hamopa (pHC.
18) MoXHO paccuuTaTbh N0 GopMmyJe

i
0pac = Kg—— yH — A (Hg — Sy), (17)
[ —u

rae Kz — nounxatomuit  xoapohuuienrt AasaeHHA; U — KO3DULHEHT
vaccoHa;, y— ofbpeMHafd Macca Bbiluejexauux nopol (cpeauas),
Kricm®; H — I‘J[I}lﬁﬂﬂa KPOBJIH OT NOBEPXHOCTH 3eMJH, CM; A — NMJOTHOCTb
BOAM, Kr/M3; Hy — ruapocraTHYecKHA HAalop BhIlIe IJOCKOCTH KPOBJIL

cM; Sy — paboyec MNoHHXKeHHE YPOBHSA NPH OTKAYKe, CM.

[Ipeaess npoyHOCTH NOPOM HA OAHOOCHOE DACTAMEHHE COCTaBANACT
3—5 9% oT npegesa HNPOYHOCTH MOPOA Ha OAHOOCHOE CXKaTHe (Ocx).
Has ycJoBHi JABYXOCHOro pacTfXEHHS, KOTOopoe HCIHTHIBAET Nopoaa
B KpoBJie BRIpabOTKH, Npelesn NPDOYHOCTH [PHMEPHO B ABA pa3a BHe,
yeM IpPH OXHOOCHOM pacTsxeHHH. B t1aba. 8 u O npuBeleHH OpPHEHTH-
POBOYHEIE INPOYHOCTHBLIE XaPaKTEPHCTUKH TOPHBIX IMOPOA, 3aJjeraloulHx
B KPOBJ/I¢ ROXOHOCHHX I'OPH30HTOB.

4.4. Ecni HanpsKelive B KPOBJAe BOAOINPHEMHOA TIOJIOCTH NpeBHilaeT
npeac PacTHNKCIUIST Oy, TO Kpopas Oyacr neycrofisoofi. Ona natuer
nporudaTecs, pa3phiBaTbCA TPEUIHHAMH, 4YTO MNPHBEAET K BHMAAEHHIO
KyCKOB NODPOAN H 06pyllenuio. B peayabtrate 06pylleHHST B KpoBJie 0O-
pa3yeTcs HeKOTOPHWHA yCTOHUHBHR CBOA.
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Ta6bauua 8
[IpoysocTunie cBoficTBa ropumix nopon [8]

& =4 | ©rcX & .
=~y % w ig'n"'-" FHEE
2B 35 |xS8y 55| =EBYT
[opHas nopoAa -E-g & o E’E O O 3 E'iE S 5 ;
gs | E3 |8%%¢ % RERE
A ;S Mo ExaAan
Vi3BeCTHAKH H NecyaH#kH |8 0,27 800 64
KPenkKHe
OG6uKHOBEeHHHA MecyaHHK |6 0,27 | 600 48
Ilecuanne cJaaHUN, cAaK- |5 0,27 500 40
LleBHE NeCYaHHKH
Kpenkuft rauncTmfi caa- |4 | 0,26 | 400 32
Hell, HeKpenKHe NnecYaHHKH
H H3IBECTHAKH
Pasnoobpa3unie  Hekpen- | 3 0,26 300 | 24
KHe CJaHUW, NJOTHLIA
MepreJb
Mgarkuit  cnaneu, Men, |2 0,26 200 16

OOLIKHOBEHHBIH  Mepreas,
OYeHb MHATKHA H3BeCTHSK
OrpepaeBwias rasxa, pas- | 1,5 —_ 150 | 12
PYWIEHHKWHA CcJaHel, Kpen-
KMH KaMeHHHLH YroJb |
[InoTHas ramea, Msarkugn || 0,42 100 8
KaMeHHR YyroJhb | !

Baayeune ranHe (mope- (0,5—0,7| 0,42 50—70 4—5,6

Ha)
Msarkas necuanucras rau- {0,8 0,35 | 80 | 6,4
Ha, Jecc

JIerkHfi CyrJIMHOK 0,6 0,30 I 60 4,8

Brcota napabosHuecKkoro CBOJAA oOpylweHda 1no cnocoby
M. M. IlportoabsikoHoBa onpenenserca GpopmyJoi

r

b= —f_ ,
TAE 7 — NOJYNpoaeT BHPalbOTKH HJAM pPaguyc nNonocTH 0ecPHJIbTPOBOIL
CKBAXHHHW IO KPOBJAE, M; [— K03 (uLUHeHT KpPEnoCTH TOPOA KDPOBJIM,
BHPaXXaloWuA COBOKyNnHoe JAefcTBHE TpeHHA M CUEIMJIEHHS B NOpPOJe.

3a eAHHHUY KPEenoCTH NPHHHMAaeTCs npexes] NPOYHOCTH TOPHON No-
POAH HAa OXHOOCHOE CXaTHe

(18)

Ocene
=0

HJiss OTHOCHTeNLHO cJalhiXx TPYHTOB AanHas QopMyJa AaeT 3aHH-
#WeHHHe 3Ha9eHHs [, MOITOMY cJelyeT HCIOAL30BATH CJAEAYIOUIYIO 33BH-
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Tabnuna 9
[la0THOCTL, 06bEMHAA MacCd H MOPHCTOCTH rOPHHX nopon |[8]

|
[TnoTHOCTb, I'/cN’ | OGbemuas MEc- (P;gﬁ;;ﬂ:;:.
CopEas nopoAa | ca, r/cum I HHIN)
| OT A0 l OoT ‘ KO | T \ Ao
— — : - ._I_ .
[TecuaHHK KpenkHi 2,69 2,74 2,64 | 2,7 (0,02 ;0,1
[lecuanHuk ciabuiit 2,62 2,74 | 2,31 | 2,68 (0,16 | 0,26
AJIeBpOJIAT 2,61 2,83 2 2,44 |0,14 | 0,30
HMapecTHAK Kpenkui 2,7 2.71 2,63 | 2,7 (0,05 | 0,14
FlaBecTHaK chabuin 2,4 2,0 1.8 2,3 |0,1 0,22
JJOJIOMHT Kpenkui 2,82 2,84 2,62 12,7410,03 | 0,12
Honomur cnabufl 2,28 2.74 1,9 |1 2,4 [(0,015| 0,22
Meprensp 2,65 2,8 2,2 12,6 |0,03 | 0,08
Mea 2,63 2,73 1,3 1,4 10,05 | 0,09
[ MHHHCTHIA CJaHel 2,7 2.9 2,4 (2,6 |0,005( 0,075
ADrUanuT 2,63 2,86 2,3 (2,6 (0,01 (0,24
Onoka 2,22 2,48 1,64 | 1,79 10,39 | 0,49
Yrau 1,25 1,75 | 1,2 | 1,62 (0,03 | 0,46
[ NHHE 2,73 2,92 1,9 { 2,5 10,25 | 0,b5
Cyraniox MOpPeHHhH 2.6 2,76 2.3 2,6 (0,18 10,2
I
| | I .
cumocTb [20]
Ocix Ocx
— 20
f 300 T 30 (49)

4.5. BhsicHeHHe CcTelleHH NPOYHOCTH TMOPOA, T. €. HAXOXKAeHue Ko3P-
buunenTa Kpenocty f, Moxer OHTHL BuMoauexso no o6pasuaMm (kKepHy)
B J1a00PATOPHBIX YCJIOBUAX.

Koad¢puuuedT KpenocTH nopold KPOB.JIK onpeAensieTcd MeToAOM OA-
HoocHoro cxatua [2]. Orbop KepHa AN HCCAEJOBaHMIl IPOH3BOAHTCK
3 CKBaXXHH. McnntaHuam noAseprailorcs o6pa3usl OPOA LHJIHHIAPH-
YECKOH (POPMW AHAMETPOM H BLICOTOH 42 MM. 3TOT crnocol sBAseTCH
itanboJjiee NPOCTHIM H NPHEMJAEMKWM, [AJIOLIHM JAOCTATOYHYIO TOYHOCTH
IJIA OLEHKH Ocix.

Hasi GHCTPoOro onpejejeHdsl K03 ¢gHuHeHTa KPENOCTH B IOJEBLIX
yeaoBuax [33] M. M. [IpoToabAKOHOBHIM TNpeAsiONKeH METOA TOJ4YEeHIA
HJAH MCTOJA najaloulero rpyaa, 3akJIOYaloUIMHCA B TOM, YTO KYCOYKH HC-
NuTHBaeMOil MOPOAW pa3MepoM 1,5—2 cm ofuium obbemom 12—20 cm?®
Apo6ATCA B CTAaAbHOM CTakKale NyTeM AeCATHKpPaTHOro cOpachBauxa Ha
HHX THpH Maccoif 2,4 krc ¢ BucoTw 600 mm. Ilocne apobaeHus nati Ta-
KHX npol orcesHHbli MaTepuas c Ppaxuucit medbwe 0,0 MM BBHICHNAKT
B TPYOKY oO0bemMoMerpa M 3aMEPSAIOT BHCOTy CTOAOHKAa Ha IIKa.le.
Ko3pduumMeHT KpenocTH NoACYHTHBAETCA N0 QpopMmyae

20n
— ’

h

(21)
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rae n— udcao cO6pachBaHKHK (n = 10); A — Buicora cTO0A0HKa pasgpoob-
JJeHHOM NMOPOAHR B o6beMOMeTpe, MM.

3a nocJaeaHHe roAW pAAOM OPraHH3alUi NpPOBOAHJIHCE HCCJ/eAO0Ba-
HIA N0 NPHMEeHEHHIO AaKYCTHYECKOro KapoTaxa JAJaR H3Y4YEeHHs1 (PH3IHKO-
MEXaHHYECKHX CBORCTB TOPHHX nopoa. Tak, tpecroMm JlHenporeogusuka
YCTAHOBJIEHO HaJHYHE KODPPEJNALHOHHON CBSI3H MexXJAY CKOPOCTBK pac-
NPOCTPAHEHHA MPOAOJbHHX BOJH Up AJNA NeCHYaHO-IVIHHHCTHIX [OPOA
(necyaHHKH, NecyaHHe H IVMIHHHCTHIE CJ3HIK) M NpeaesoM HX NPOYHOCTH
Ha OAHOOCHOE CXX3THE€ Ocw BHpaxKaeMoe ypaBHCHHEM:

g 0 = 0,417V + 1,05. (22)

YCTAHOB/NEHO, 4YTO TOYHOCTL ONpene/leHHA Ocx [0 AKYCTHYECKOMY
KapoTaXy COOTBETCTBYET TOYHOCTH Mo na0OPATOPHBIM HCMLITAHHAM Kep-
Ha HCCNeAYEMhX TOPHHX TNOPOA Ha pasjaBiAHBaHHe, AKYCTHUeCKH# Ka-
pPOTaX BHIOJRAETCA MOAepHH3OBaHHOA cTayuued JIAK-I.

CymecTByeT psl APYrHX METOAOB onpeAesneHHA Ko3d@PHUHEHRTA
Kkpenoctd nopox [13, 14, 13].
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Puc. 18. Cxema x pacYery YCTOANMBOCTH KDPOBAR BOJAONPHEMHOR BOpDOHKM
a-— ¢ o06cagHOR koJoHHOfl H 3aTpyCGHOR ueMeHRTauHeR; 6 —C HesaKpenJeEHHM

CTBOJAOM,; I — 3aneMeHTHpPOBAHHAn oOcaAHad KOJORHA; 2 — cBOX OOpYINEHHA C OMNO-

poRl Ha 006CaiAHYi0 KOJOHHY; 3 — OTKDPLITLIR CTBOJ B YCTORYHBLIX nNOpoldax: 4— CROA

oOpywieRHA Ge3 onopbl Ha OGCAaRHYI0 KOJOHHY;, 5 — CTaTHYeCKHR YpPOBeHh: 6—pAH-
HaMHYeCcKH{l YpOBeHL
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4.6. ITpn neMeHTaUHH 3aTPYOHOIO NPOCTPAHCTBA UEHTPAJbHAR HACTh
NOpoAN B NapabosioMAe CBA3SHBaeTcHd C 00caaHOA KOJMOHHOH, a CBOA
paBHOBeCHS NpeACTaBJAeTcst B BUAE (HIYDH, NONYYEHHOH ARHIKEHUEM
napaboant Bmcorot 0,25 no UMAHHAPHYECKOK o6pa3ywoileH, NPOXOAA-
melt Ha paccrosinun 0,5r or cTBosa CKBaXMHH (puc. 18).

Macca roprnofi nopoam B o6beMe napabosouaa oupeAeasier Hall-
GoabLLYIO HATPY3KY Ha KPOBJIIO H COCTABJSAET

1 i Y
= — 2 by, = —— ,
P =% byx of (23)
a TIpH onope Ha 06caHYI0 KOJOHHY
] .'rtra Y
Pl—-g’-nrzbvn=—?fi‘-. (24)

rae yx— o0beMHas Macca TIOPOA KPOBJH B VC/AOBHAX eCTECTBEHHOrO
zaneranus (tabu. 9).

BricoTa pacyeTHOrO CBOJRA PaBHOBCCHS AOJMMKHA YXOBJETBODPSITL YyC-
JIOBHIO

raie my-— MOLLHOCTE [10DPOA KPQBJH,

[Ipy BHIXOAe Bepxa cBofa 3a MNpejeh lepeKphiBaiollero NMPOYHOro
NNacTa B BHIENEXAUMHK BOAOHOCHWA TOPH3OHT THAPOCTATHYECKHA HA-
nop nocaeaHero OVAET AABHTb HENOCPeACTBRIIHO HAa IMOPOAH, JexallHe
BHYTPH CBOAa pPaBHOBECHSA, YBE&JIHMHBas JlaBJeHHE CO CTOPOHH KDOBJH
H YMeHbllIasa e¢¢ YCTOHYHBOCTS.

CoxpaHenHe YCTOHYHBOCTH NMOPOAK! B CBOAc pPAaBHOBeCHA (NMPUHHMASN
ANl «3amaca I[POYHOCTH» b — BHICOTY UHAHHApA, a He napaboJsouja)

6vaer colAl0AAaTLCE MPH YCJAOBHH

(Hp — Sp) > by wmu (Ho — §p) [ > ryk, (26)
a B cJyuae «NOABecKH» HAa OOCaAHYIO KOJOHHY
(Ho — Sp) > byy/3 man (Hbo— Sp) [ > ryu/3. (27)

3/1ech PEryJHpyeMbIMH BeJHYHHAMH SABJAAIOTCH MOHHXKEeHHe Sy H pa-
JHYC TOJNIOCTH 7. YMeHbIIECHHe 7 MOBLIIAEGT YCTOAYKBOCTh TMOPOJA BHYTPH
ceona. Dakrnueckuit (pacueTHnit) paasycC NOJOCTH He AOJXKEH IPEeBHI-
I1aTh TMpeaesbHO JONYCTHMBIH, OnpejesnseMull H3 BHpaxkeHnH (26, 27).
O KOHTPOJAA NpPHMEPHHIA pPaAMYC BOAONPHEMHOH NOJOCTH Onpene.f-
eTCA N0 A3aHHBIM BHIOJHEHHRX OTKaveK HJH N0 32BHCHMOCTH

— v
1,05 hKp

rae W — of’beM BLIHECEHIIOrO IPH OTKauke necka, M¥; Kp — kostdHuH-
eHT pa3pHXJeHHs necka, paBihit 1,00—1,2; h —raybuua mnonocTy, M.

B GoapwiMHCTBE MNPAKTHYECKHX CJyyaeB MNPH 3ajJleraHud B KPOBAe
MOJIOCTH CKAaJbLHBIX H TNOJYCKAJbHHX OCaAOYHHX nopox (Mepreas, Meln,
HABECTHAK, IJIOTHLIe TVIHHLI, aJEeBDPOJIMTH M ApP.) HE OTMEYajoch HX Ae-
opmanuk u o6pyweHHs B BOPOHKY, YTO CBHAETEJbCTBYET O eCTeCTBeH-
HOX YCTORYHMBOCTH ropHHX nopox Oe3 ofpasoBanus cBoja HajJg IoO-
JNOCTHIO.

4.7. YcTrofiunBOCTs OTKOCOB BOJOMNPHEMHOR MOJOCTH oOnpenensercs
COOTHOIUEHHEM CHJI Be€Ca, TPeHHS M CLeNJeHH IecYaHHX YyaCTHL, C OA-

6—208 37
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Puc. 19. TI'pa-
duUK onpeAcHe-
HHR KDHTHNCC-
h KOro BXOAHOrO

| S— HanopHOro rpa-
l AHEHTa (.. NPpH

{ 3ARAHHOM yrje

OTKOCA NOoJo-
CTH @, (no T.

NMuBeuxu,

19688). Jiununu
ANS YrJa BHYT-
peHNerg Tpe-
HHS NeCKOR

P,

§ — 3b°; 2 —
30° 3 — 25°

§ 10 15 20 25 G0 35 4py*

HONl CTOPOHH, H NJACTOBOrO FHAPOAHHAMHYECKOIO AaBJIeHHK — ¢ APYrOil.
Ecax OTKOCH BOAONPHEMHOH TNOJIOCTH COOTBETCTBYIOT YIJly €CTeCTBEH-
HOTO OTKOCA Mnecxa, 10 Jgwboe rHAPOAHHAMHUYECKOe naBlexue, o6ycaoB-
J€HHOEe NOCTYn/IeHKeM BOAM B [10JI0CTbh, BH30BET ONJHBAHHE €e OTKO-
cos. I103TOMY oTKOCH (GOPMHDPYIOTCH NOA YIJIOM, MEHBUIHM YIJa eCcTecT-
BEHHOr0 OTKOCa mecka noA BoaoR (rtaba. 4).

Bce cymectByomue cnocobnl OLEHKH YCTOHYHBOCTH NecYaHHIX OT-
KOCOB BOAONPHEMHOH IIOJNOCTH HCXOAAT H3 CTPOTOH MU TEeOMETpPHYECKH
NPAMOJIHHEHHOH (OPMHK OTKOCOB, H3BECTHHX YIJIOB OTKCCA H 3aBeJAOMO
onpeAeseHHOA BOAO3axBaTHOH IIOBEPXHOCTH, YTO AJA€T 3TH Ccnocolhl
NPpHOJIHXKEHHBI MH.

MoXHO Bocnoab30BaTbCA Pe3yJAbTaTAMK MAaTEMaTHYECKOTO MOAEJH-
poBaHusn [16] ¥ onpenenuTh YCTOAYHBOCTH OTKOCOB IPOEKTHPYEMOMN
NOJOCTH IO CPpeRHeMy BXOAHOMY TPaRHEHTY i, 3HaYeHHE KOTOpOro AR
NPHHATHX Pa3MepoB INOJOCTH AOJIKHO OWTh DPABHO HJH MEHbIIE KPHTH-
YECKHX, OTBEYAIOUIHX yriy BHYTPEHHEro TPeHHH IecKa oA BOAOR (pHC.

19). B Taba. 10 npuBesieHH OTHOCHTEJbHHEe TPDAaJHEHTH i, XapaKTepPH-
3YIOLUHe Pa3JjH4Yllble YY4CTKH OTKOCOB KOHHYECKOH TIOJIOCTH, TMOJyYeH-
HHE 110 pe3yJbTaraM MaTeMaTHYecKoro MOoXeNMHPOBaHuA., AGCOMIOTHHIC
3Ha4YeHHA BXOAHMX IpaAHeHTOB PAacCCUMTHBAIOTCA NO (OopMmy.ie

i

jgq=— . (29)
° op
31ech Oy — MacimTa6 OTHOCHTENLHHX NOTeHUHAJO0B, ONPeAeasieMhiX Kak
100%
0

rae So — pabodee NOHHXKEHHE B CKBaXKHHE.
ITopaaok pacuera caeAyloulHit: no BeauuHHe S; HAXOAAT 3Haueixe
macwrafHoro kosadouunenra, coraacso ¢opmyae (30), sarem, 3ana-
4.
BAACh OTHOCHTENLHWM PacCTOAHHEM = = (rae rp — NPOEKTHHA pa-
K
AMYC TOJINCTH, i — MECTONOJOXEeHHe Yy4YacTKa OTKOCa TOJIOCTH OTHOCH-
TENLHO €e KOHUEBOH TOYKH), OonpeaensioT no Taba. 10 ana xaxaoro

yyacTKa OTKOCAa OTHOCHTENbHHA TIpPafiHeHT I, BHYHCJAAIOT cpeaHee 3Ha-
yesHe H no dopmysae (29) onpeaeasoT CpPeAHHH BXOAHOH rpamHeHT ip;
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Tabauuma 10
TaGaHna OTHOCHTCABHBIX TpPAAHEHTOB, NMOCTPOEGHHAS MOAEJHMPOBAHHEM

-

I | r

OTHOCHTEJIhHLIE KOODAHHATH TOHEKY, 7 == :"
H
ry P o [0 BHYTPEHHEMY OTKOCcy | [10 KPOBJe BOAOYymnopa

Hﬂ; @, =;’ ¢ NMoJIOCTR B0 NOAOCTH
s 8| ~ l « | ~| 3 ‘ S| o | =~
= o o o = o o - L o
0,1 |0,1 | 11° | 60 | 60 | 20 | 18 ‘ 13(70 35| 12]18| 4
0,2 |0,15 36°50° |40 (40 | 25| 18|15 (40 | 38|16 |10 | 8
0,38 |0,126| 18°30° j 60 |50 | 30 | 24 | 20|50 | 40124 | 15| 10
8,5 0,05 0°45’ | 50 136123115112 }160}13110} 5] 4
5 |0,] 11°20° |1 60 {60 | 30 [ 18 (13|70 |35 12| 8| 4
0,5 10,25 | 26°35’ |40 |35 | 22|19 |17140 (30 |10]| 8] 4
0,5 (0,5 45° 2828|1511 |10|17]16]10| 8] 4
1 0,05 | 255" {2018 8| 4| 3|19(|11]| 5| 4] 3
1 |o,l 5°45' | 22 l 18|10 6| 3|(24|{16| 5| 4| 3
1 0,25 14°05° 124116 8 5| 3{20112} 5 3| 3
1 0,5 | 26°35' |20 |16| 8| 4| 3|12| 6| 4 2| 2
1 0,75 36°50" | 20 | 16| 6 4[] 320|116 8| 4| 3
1,6 10,0 350" 120110 6] 3| 2116|111 | 4| 2] 2
1,6 (0,25 930" 120 (10 6| 3| 2|16 6| 4| 2| 2
1,6 (0,5 1845 (16 |10 4| 2 2|16 6| 4| 2| 2
1,6 10,75 | 26°35" | 12| & | 4 | 21 2|12 6| 4] 2| 2

|

* Hauano xoopauHaTt B KOHUeBOH yacTH nmojocTH ((dokyc pasMusa),
NMOJIOXKHTENLHOE HanpaBJeHHe OCH B CTOPOHY pachoJIOXKEHHA CTBO.JA
CKBAXHHHI.

3aTeM, NnoJap3yfach rpapnrkoM pic. 19, oueHuBaoT paBeH OH HJIH MeHb-
IIe KPHTHYECKOrO.

Yenosue ip<<ixp YKa3nBaeT, YTO YIJbL OTKOCZ DaCYeTHOA M0/I0CTH
MeHbllle, yueM YI'OJl eCTeCTBEHHOIO OTKoca IMOX BOJAOH, H IMOJOCTb YCTOH-
yusa., Cpeanee 3naudeHHe BXOXHOA CKOpPOCTH ¢GHABTPAUHH Up PACCUHTH-
Baerca no ¢gopmyne

vy = Ki,, (31)

H JaeT BO3MOXHOCTbL NEPEHTH K OUEHKEC oObeMa PHIXJOro Iecka MnpH
3alaHHOM NPOCKTHOM JXebHTe.

lIpumep. Ouennm YcTOAYHBOCTD OTKOCOB M KDOBJH pacYeTHOil no-
JIOCTH, NOJNYYEHHOH AnA CkBaXHHH 113 u3 npumepa n. 3.18, B xoropoift
h =2 M, rop =20 M, uro otBevaer ax = 0,04, Bs = 0,4 B yron oTkoca
nosocts npEMepHo pasel 5—6° Ilo aTeM panneiM M3 Ta6a. 10 onpege-
naeMm naas r=0,4—0,7 (no BHYTpPeHHeMy OTKOcY) CpemHee 3HayeHHe
lep=13. IIpn So=9 M, cornacvo dopmyns (30), au=11 %/M ¥ {p=1,2.
YTO AAs yrja B 5° npeBunllaeT KPHTHYeckoe 3HayeHHe (puc. 19). Pe-
3yAbTaT CBUAETENbLCTBYET O TOM, YTO CKBaXHHA C TAKOH NOJOCTHIO MO-
AET MECKOBATL OCOGEHHO BOJM3H KOHIEBHX YYacCTKOB II0JOCTH r<<02.
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rae rpagueHt ewte Ooabiue. llenecoo6pasno npu paszpaGoTKe TNOJOCTH
NPHUMEHATH TOPH3OHTAJbHHie HACaAKH H YBeJHYHBATb PaAHYyC TOJIOCTH,
YTO CHOCOOCTBYET YMEHbIICHHIO I'PAfHEeHTOB H YAVUIIEHHIO YCTOHUYHBO-
cTH €€ oTKocoB (cornacuo 71aba. 10 npu ay=0,05, Ba=1 rpazuensrt
VMeHblIaeTcs B 3 pa3a),

Hafinem npejesbHO AONYCTHMbIH PaAHYC Fyp NMOJOCTH, NPH KOTOPOM
COXpPanAercs YCTOHUHBOCTH INOPOJAL B KpOBJe pacyeTHOH f10OJIOCTH.
B KpoBJje CeHOMAHCKHX NECKOB 3aJeralT MepreJbHo-MeaoBble NOPOAb
[40], ray6una ao xpopan H=223 M, a rugpocTaTHuecKHil pamnop Haph
KpoBJieHd paBen Hp==220 M.

[Ipumem oO6beMHYI0 MacCy MOPOA KPOBAH V.==2,0 T/M3 KO3(DGH-
HHeHT KpenocTH fx2 (taba. 8). Torpa, cornacuo ¢opmyae (26), 6yaer
COXPAHATLCH YCJAOBHE YCTOHUHBOCTH KpoBJaH (226—9) >20.2 pacrs-
rHBalllee HanpsiKelHe Opae = 14,5 Krc/cM2, uTo MeubLle, YeM JAONYCTH-
Mas BeJuuyHHa Op H3 Taba., 8. ChaegoBaTesbHO, KPOBJA NOJOCTH OYACT
YCTOHYHUBA.

YCTOAUHBOCTL NMECYAHOH TNOJIOCTH NPOBepsieTcss MPaKTHUECKH NYyTeM
npy €€ (POPMHPOBAHMH ONKTHOH OTKAYKOH, KOTOPas NPOBOAMTCSH NpH
peXHMe, NMpeBBILAIOIleM NPOEKTHLIH HeOHT H MOHMIKeHHe MHHHMYM Ha
20—50%. OrcyrcTBHe neckoBaHHA NpH 3aZaHHOM pexHMe obecreuHBi-

€T YCTOHYHBOCTb NecyailkiX OTKOCOB NPH MEHLIUHX AebHTaX H COOTBET-
CTBYIOIUHX MOHHMKEHHAX,

PASMEPBI BOOJOIIPHMEMHOH TTOJTOCTH
11 EE PABPABOTKA

4.8. I1Ipu npoexTHpoBannH OeChHuJbTPOBHIX CKBaKHH LeJecoobpas-
HO NPOH3BOAHTHL OPHEHTHPOBOYHBIH pacyeT pasMepoB BOJAONPHEMHOH IO-
JJOCTH H CKOPOCTH ee pa3paboTKi.

Pasmepn BojgonpHeMHOH 10JOCTH 32BHCAT OT HeoOXOAHMOro AebH-
Ta, COCTaBa H CTPOEHHA BOAOHOCHOrO TOPH3OHTA H OrPaHHUYHBAIOTCA
NMPOYHOCTBHIO TIOPOA KPOBJIH.

B nHayaabHbI nepuol (QOPMHPOBaHHS MNOJIOCThL HMEET KPYyThie OT-
KOCH H HAXOJAHTCA B HEyCTOHYMBOM AMHAMHYECKOM COCTOSHHH. B maab-
HeHllleM 3a cueT OeHcTBHA CHA OOKOBOro AaBjedHHd, TAXKECTH H THAPO-
NAHHAMHYECKON CHJALE (PHALTPAUHOHHOrO IIOTOKa MNecYaHbhle OTKOCH TO-
JOCTH BBIIOJNIAXKHBAIOTCA H NPHODODeTaloT YCTOHYHBOE JHHAMHUYECKOE
paBuoBecHe. [lpu caoXxenyn BOAOHOCHOrO TrOPH30HTAa feCKaMH pa3Ho-
3ePHHCTOrO COCTaBa Ha BOACINPHEMHOH HOBEPXHOCTH MOJIOCTH 0Opa3sy-
eTCA 3KPAaHHPYyIOLIlaa ecTeCTBEHHAA MNpHrpy3ka H3 6oJce KPYINHBIX 4Yac-
THL, Tlecka. B CH/AYV BeOAHOPOAHOCTH NMECKOB PeasibHasl MOJOCTh MOXKeT
HMETb CJIOXKHYI0O (GOpMY, BO MHOIHX cayyasx oHa OJ/HM3Ka K BbiNOJO-
HeHHnoMy KoHycy [8, 16].

4.9. PasMepnl BORONPHEMHOH NOJOCTH MOXHO XapaxkTepH30BaTp ee
rayOuHoOl A, npUBEAEGHHLIM PalHYCOM frpp H OOBEMOM OTKAYHBAEMOTO H3
nojocTtH necka W. O6beM NOJOCTH TeCHO CBf3aH C NPOEKTHHIM Aelu-
TOM 4 KO3(pdHUHERTOM (HALBTPAIHH BOAOHOCHOTO mnecka. Kontpoaupy-
IOILHMH 3JeMeHTaMi 3Toro obbeMa faBASIOTCA rayOHHA TOJIOCTH B HEHT-
pe H 06beM OTKAaYE€HHOTro W3 NOJOCTH mnecka. CooTHOUIeHHE 3THX 3Je-
MeHTOB Ans1 6ecUIbTPOBLIX CKBAXKHH ¢ NMPOCKTHHM Aebutom ot 100 Ao
2800 M3/cyr u crpouTenbHuHM AcbutoMm 180—4200 m3/cyr npuseegno B
TabJ. 11 1 paccUuTaHO CAEAYIOLIHM 06pa3oM.

s koHycoo6pazubix BOPOHOK rayOuuoi# ot 0,5 mo 3,0 M ¢ BHIO-
JaXXHBAIOILHMHCA YIJaaMH OTKOCOB (CHH3Y BBEPX B KaXKJIOH uYeTBepTH
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Tab6bauna 11

PekomMeHnayeMble pa3mepbl BOAONPHEMHOR BOPOHKH B 3aBMCHMOCTH
OT HPOEKTHOrO AebHTa NpH pasHeix kOo3pdHuHeHTax GUIBTPAUUH

IF'ny6HHa BOPOHKH, M ‘ O6beM BODOHKH, M? '

e

O6beM DBIXJIOrO necka, MY

¥

ﬂig;!g{mﬁ }(I;;go:érgéri- - - Kosdduuuent ¢uabtpauun K, M/cyT
wheyr | e s J 0] 6] o] s |1t s | w0] ] o]s]t]|s]w]s]n]s
100 180 |1,8/0,6|0,6|0,6/0,6/(0,6[ 50 4I 4' 4 i 4 | 4| 60 5I 5| 5, 5: 5
200 30 2,21 |o06(0,6|0,6[06([103] 9| 4] 4 4| 4l124| 1| 5 5] 5| 5
300 450 |2,8(1,3}0,810,6(0,6(0,6|200] 19| 5| 4 4| 4)240] 23) B 5[ 5] 5
500 750 | — [1,4]|1,2l09]07]06| —| 23| 156 | 4| 4] ~ |28 18] 7 5] 3
700 1050 | — |2 |1,4)1,2]0,9]08| —| 70| 23| 15| 6| 4| —| 84| 28| 18] 7] 5
1000 I 1500 | — |2,2]1,7)l13)1,2]/1 | —/|103] 42| 19| 15| 9] — |124 50, 23] 18 | 11
1200 1800 | — |2,4|1,9|t5)1,3]1,2] —|135]| 60| 29 | 19 | 15| — 162! 72| 35] 23| 18
1400 2100 | — [2.6]2 |1,6]|1,4]|1,8| —| 167 70| 3¢ | 23 { 19| — |200] 84| 41| 28| 23
1600 2400 | — [ 2,82 l 1,7 1,5 1,4 —|200] 70| 42 | 28 '23 * — {240| 84| 50| 34 | 28
1800 0700 | — | — 2,018 1,6]1,5) —| —| 8 |50 | 34 {28|—|—|102f 60 41| 34
2000 3000 [ — | — o2l 701,5] —| — | 103| 60 | 42 | 29| — | — [124] 72| 50 | 35
2400 3600 | — | - [2512 [1.8[1,7] —| —|152]| 70 | 50 | 42 I — | — |182] 84|60 50
2800 4200 | - | — | —1l22|2 |18 —| —| — 103 ] 70 | 50| -—|—]—{124] 84 60



o Bbicole cooTBeTcTBeHHO 30—20—15—10°) noacuuTanw NJOLIAKH
6okoBo#t nosepxnocTH (f) u ob6bemu (W), a takke OOBEMH PLIXJIOTO
1eCKka ¢ KOo3(pHUHEHTOM paspuxieHHs 1,2, 3ateM onpeaejeHh NPHTO-

KH B BOPOHKH Nno popmy.e

Q= VF = KJF, (32)

roe v — BHXOAHAS CKOpPOCThL HAbTpALBH HA OTKocaX, M/cyT; K — Ko-
aQPpuuHCeUT PHALTPAUHH, M/cyT;, J — rpafHeHT NOTOKA3, NPHHSATHIH pas-
HBIM MAKCHMaJbHLM BeJHUYHHAM:. [AJA CTPOHTEAbHON OTKaukH — 1.5,
OJAs1 NIPOEKTHOro Acbuta — |,

ITpu Takom noacdeTe O6BIAH YYTEHB! DPE3YJaAbTaTel onpoGosanus Go-
aee 100 GecounpTpoBuix cwkpaxuit ra teppstopnu BCCP; noGusasuce,
4TOOKl pa3MCphl PAcCYETHHIX BOPOIOCK H ACOHTHLI BO3IMOXKHO OJHXKe COOT-
BCTCTBOBAJH peanblidiM cKBaxHHaM. [losnydeniybic TakuM nyteM AeOHTH
C NOMOWIbIO TIPOMEXYTOUYHBIX rpadukos Q=f(F), h= [(F), W=[(h)
AJIA YKa3alllibx BblllIe BOPOIIOK NepeBefeHLl B TaGaHyHble 3HAYCHUA Je-
OHTOB M COOTBETCTBYIOLUHX HM raybuuaM M 006beMaM BOPOHOK.

[ToartoMy Taba. 1l ¢ HEeKOTOPLIM TapaHTHINLIM 33aNacOM TNO3BOJSET
onpedenuTb TpebycMmyro raybuuy, o0bcM BOPOHKH H 00BEM PHIXJIOro
NCCKa NP 3ajalilloM NpoeKTHOM aebure.

4.10. Ilo 3azanwnoit raybuHe NOJOCTH H DacyeTnoMy oO0BCMY Bbliic-
CCHIIOrO necka no ¢opwmyde (28) paccynthBacrtca ee paguyc. Ecau pa-
AHYC MOJOCTH MOBCPXY HAONYCTHM MO YCJOBHAM YCTOHYHBOCTH KPOBJMH,
TO OTKAauKa JAO/KHA NPOAOKATLCA A0 TeX Nop, noka Oyaer oOTKaued

BeCh pacueTHbIH 06beM NeckKa.
[Ipuseaentnil paguyc BOAONPHEMHOR TIONOCTH TaKKe SABARETCR

KOHTPONLHBM 3JEMEHTOM, TaK KaK CBA3aH ¢ 00beMoM TNOJOCTH, nOTpe6-
HBIM Ae6HTOM H KO3ddHUHeHTOM (HALTPAUKH BOLOHOCHOro necka. Ox
Xapakrepuayet B obobueHiioM BHAe GOpMY H pa3MepH MOJOCTH, THADO-
INHAMHUYECKoe BJHAHHE, CBsi3aHHOe ¢ QOPMHUDPYIIHMHCA OTKOCAMH, CO3-
RAaHHBRIMH YCJOBHAMH BXOAAa BOAW B NOJOCTb H CTBO.T CKBaAHHH, a TaK-
HC YCTOHUYHBOCTBLIO €e 3 LEJIOM.

Ilpu npoexkTipoBaliHy OeCcPUALTPOBHX CKBaXXHH INO pedysabraTam
H3BICKAHHUIT WAH NPH HAJHYHH ONBITA HX 3KCMJAyaTalMH PACYETHHIH NPH-
BeIGCHHBH PpaAHyC KOHTPOJHUPYETCA COOTBETCTBHEM ero BEJHYUHAM, Or-
peneseHHHM 110 AAaHHHM ONBTHBIX HJAH 9KCIAYyaTauHOHHHX OTKauyeK ¢
YUCTOM COOTBETCTBHA OINBITIBIX H NPOEKTHHX AeOUTOB ¥ 00DbEeMOB BHI-
HECCHHOTO MPH CO3AaiMH 10oa0CTH necka. Jlas 3roro npeaABapHTENbHO NO
ONLITHLIM AaHHWM CTpoATcs rpaduku Q=f(rop, W) ¥ rop=F(W).

4.11. BennunHa nouxxeuHs VPoBHA BoIAbl B OecdHIALTPOBON CKBa-
KHHe 3aBUCHT OT AebHTa, paiMepos BogonpHeMuoll nosocTtH H Kos3pdu-
UHeHTa GuabTpalH necka. € yBennyepHes NOHUAKEHHS BHHOC NecKa
H pasMepbl noaocTH Boispacraor. Hanuwnaa paspaboTrka BoAONPHEMHOI]
NOJIOCTH He PEKOMEHAYETCH, MOCKOJbKY 3TO MOXET NPHBECTH K HEYCTOH-
YHBOCTH KpPOBJH. OPHERTHPOBOYHbIe BEJAHUIHB MOHHXXCHHA NPH CTPOH-
TeJILHOH OTKauyKe HAJA oupeaeseHHBIX pa3MepoB BOPOHKH H Ko3QPHUH-
CHTOB OHAbTpauHH npHBefeHH B Taba. 12. Oun noayyeHnl 0o aHajaoruu
¢ onpoboOBaHHHMH O6CCHUALTPOBBIMH CKBaXXHHaAMHU HAa CCHOMAHCKHHR BO-
AoHocuHi ropu3cHT B BCCP, npu pasanunbx kosdpduuuentax ouasrt-
pauuu. ITpu 3TOM NOHMMKEHHS LIS CTPOHTETLHON OTKAUKH YBEJIHUYCHHI B8
1,5 pa3a M B3STH NMPONOPUHOHAALHO I1yGiHHE BOPOHKH.

4.12, Cxopoctb pa3paboTKH TNOJOCTH 3aBHCHT OT CTENEeHH ynJaor-
HEHHOCTH BOJAOHOCHOTO IleCKa ¥ CKOPOCTH IPHTOKa BOAH K INOJOCTH.
JNHTENbHOCTD OTKAaYKH MOXHO COKPATHTHP 3a CYeT IOAJepKUBAHHR
Gonbuledl KOHUEHTPAUNH Necka B BoAe (MyTHOCTH).
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Tabanua 13

KpuTHueckue CKOpocTH (M/C) npH pasHuNX AHaMeTpax TPy6 K Pa3HOi MYTHOCTH BOAM

Banect Muamerp CKOpPOCTH NpH My'r_Hocru BOAK or-r l .n:)_SO% (_n::: 06 BeMY)
TPYG, MM 1 [ 2 | 5 l 7 10 | 20 30 I 40 | 50
_ 100 0,48 | 0,49 | 052 | 05 | 059 | 0,74 | 0,98 ' 112 | 1,3
Meakuil 150 0,58 0,61 0,65 0,68 0,73 0,91 1,9 1,39 1 .66
Mecox 200 0,68 ‘ 0,71 H 0,76 l 0,8 0,86 1,08 1,42 ‘ 1,64 l 1,96
250 0,73 { 0,76 0,82 0,86 0,92 1,18 1,53 1,76 2.1
_ 100 0,61 0,63 | 0,68 | 071 | 0,77 | 09 | 1,26 | 1,46 | 1,74
Kpynuu# 150 0,75 0,79 0,85 | 0,88 0,95 1,2 | 1,57 1,82 2,16
[ecoK l 200 l 0,88 0,92 0,95 | 1,04 1,12 | 1,4 1,82 | 2,1 2,54
250 0,98 1,02 1,09 | 1,14 1,23 | 1,54 | 2,04 | 2,35 2. 8
Tabanua 14
MumuMmajibibie 1eOHTH cxBaXHH npH ckopoctax (Aa/c) Bxona, npiBeeHHbX B Taba. 13
Banec | samerp JI€OHTH NPH MYTHOCTH BOAN OT 1 110_5{)% (r-m o0beMYy) - - -
TPYO, MM { ) 5 - 7 I 10 20 l 30 40 o0
) 100 3,75 3,8 4,1 4,3 4.6 5,8 7.6 8,9 10,6
Me kit 150 10,2 10,8 11,5 12 12,8 16 21 24,5 29
necox 200 21 22 23,5 24,7 26,6 33,5 44 51 60.4
250 - 35,6 37,3 40 | 42 45 57 75 | 8 | 103
100 ] 47 | 4.9 53 | 555 | 6,0 7.5 08 | 11,4 | 136
Kpynuuf 150 13,2 | 13,9 | 15 15,5 16,7 21 27,5 32,2 38
NecoK 200 927 .4 28 .5 30,5 32,4 34,5 43,5 56,5 65 78,5
250 | 48 | 50 | 53,6 | 56 60,5 76 100 116 137




Ilo o6canuniM TpybaM MOAHHEMAETC BoAa ¢ Oosbmied HAH MeHbluel
MYTHOCThIO. HTOOK B3Bech He BHIMaAasa H3 BOAW INIDH ABHXKEHHI ee
no tpybe, CKOpPOCTh noabeMa He AOJKHA ObITh MeHblUle KPHTHUYeCKOR,
NPH KOTOPOH TBepAMeEe YAaCTHUH HAYHHAIOT BbiNaJaTh Ha AHO CKBAXKHHbLI
(tabsa. 13). YeMm kpynHee necok, OoJabllle MYTHOCTL BOAM H 6oJblie
AHaMeTp BOAONPHEMHON TPYOH, TeM OoJabllle HYXHH BOCXOASALLHE CKO-

poctH (TalbJj. 14).
Ta6auuga 15

O6nem necka, OTKAYeHHOTrO0 M3 MOJOCTH 3a 1 u npu pasnoi
MYTHOCTH H fieGuTe cKBaAXUHL (W =0QM, m3/y)

JAeSHT ' O6rem necka npH MYTHOCTH BOAR OoT I Xo 509 (no o6bemy)
s Jwe| v | 2 s )] 7] 10| 2 | = I T
|

10‘ 36 |0,36(0,72( 1.8] 2,52 3,6| 7,2 | 10,8 14,4 18
20 | 7210,72)1,44] 3,6| 5,04] 7.2 | 14,4 21,6) 28,8] 36
30 (108 [1,08]|2,16]| 5,4| 7,56| 10,8 | 21,6 | 32,4 43,2| 54
40 | 144 [1,44(2,88| 7,2|10,1 | 14,4 | 28,8 | 43,2| 57,6 72
50 | 180 |1,8 |3,6 | 9 |[12,6 | I8 36 54 72 90
60 | 216 | 2,16 4,32 10,8(15,1 | 21,6 | 43,2 | 64,8| 86,4 108
70 | 252 |2,52|5,04|12,6(17,6 | 25,2 | 50,4 [ 75,6|101 | 126
80 | 288 |2,88(5,76)14,4|20,2 | 28,8 | 57,6 | 86,4]115,2| 144
90 | 324 |3,24|6,48(16,2)22,7 | 32,4 | 64,8 [ 97,2]130 162
100 | 360 ls,e I7,2 18 ‘25,2 36 | 72" |108" |144 | 180

[Tokasanuuie 8 Taba. 14 AeOGHTH MOTryT CJAVKHTBH AJA noabopa 3p-
JHDTOB IIPH OTKAYKax BOAK C PA3HOH MYTHOCTBIO.

Heo6xoAHMYIO ANHTEJbHOCTb OTKAa4KH MOXKHO ODHEHTHPOBOYHO OIl-
pedenNtTs N0 3aBHCHMOCTH

|} 4

QM -
rae W -— o6bem puixsoro necka, M3, Q — ne6ur, M%4; M — myTHOCTD
B A0NAX e AHHHUA.

Iasn pacyeta NPOAOMNKHTEJNLHOCTH OTKAYKH MO POPMHUPOBAHUIO BO-
JAONPHEMHON MOJOCTH MOXHO HCMOJb3oBaTh TabJs. 15, B KoTopo#t mokxa-
3aHa 4acoBas NPOH3BOAHTENbHOCTh H3BJIEYCHHS MecKa NpPH pa3Hbix ae-
6UTax H MYTHOCTH. Pa3fenuB OOlIHH pacueTHHI! 06beM Nnecka Ha 4aco-
BY0 NPOH3BOAHTENbHOCTH, NOJYYHM ODHEHTHPOBOUHHIE 3ATPATHl BPeMeHH
Ha pa3paloTKy NOJOCTH B 4acax.

B 3aBHCHMOCTH OT NPHHATOr0 OOGOPYAOBAHHA H cnocoba OTKAYKH
OJHTEJbHOCTL 3TOR oOnepaldH H3MeHAeTCA OT HeCKOJbKHX YacoB A0 He-
CKOJIbLKHX Hefenb. OTKauka ¢ MaJbM CccAepXaHueM necka B NyJbne M
HH3KHM JeOHTOM HepauuoHaJtHa. CneayeT npeiycMaTpHBAaTh HHTCH-
CHBHHE peXHUMBl OTKauek (CM. rjaaBy J5), obecneuyupalollHe OKICTPYIO
pa3paloTKy BoaomnpHeMHOH nosocTH., [Ipu OOALWIOH MYTHOCTH OTKAYKY
HeOOXOAHMO BecTH HeNMpepuBHO BO H3abexXaHHe OCaXAeHHA mecka H 06-
pa3oBaHKs NPoOKH B CTBOJE BO BPEMS OCTAHOBKH OTKAaUYKH.

B Tta6a. 16 npuseaeHa NPOAO/IKHTCABHOCTL (POPMHDOBAHHA BOJAO-
NpHeMHO# NOJOCTH NpH cpeaHe# MyTHocTH 1,5 % AnA pasHbIX pa3Mepos
BOPOHKH H AeBHTa orxkaukH. Vi3 onmita 8 BCCP wu3secTHOo, 4TOo MYyT-

15
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Ta6bnuua 16

IIpoRoNKHTENBHOCTL OTKaykH AJAS (POPMHpOBAHHUA
BOAONPHEMHONA NOJOCTH

[IPORONKHTEIHLHOCTh OTKAYKH, U

F'nyGuHa BOPOHKH, M

?epﬁg':‘:%i ] O6bem punixsoro necka, m?
05 | L | 15 2, | 28 3
4 11 34 B4 182 2065
r

180 36 i 08 303 747 1618 2356
300 21 59 18] 448 971 1413
450 | 14 | 39 121 299 647 042
750 8 23 72 179 388 573
1050 7 17 52 128 277 404
1500 4 12 36 90 194 283
1800 3,6 | 10 30 75 162 236
2100 3 8 2 64 139 202
2400 3 T 23 56 121 177
2700 9 6,5 20 50 108 157
3000 | 2 6 18 45 97 141
3600 1,8 | 5 15 37 81 118
4200 1,5 4 13 32 69 101

HCOCTb BOAK H3MeHsJach OoT 10—20 % B nauvaae orkauxku go 0,1—0,01 %
B KOHLE, IDH 3TOM CpelHs s MYTHOCTb 3a BeCb IIepHOX HaxoJaHJjach B
npeaeaax 1,3—1,7 % [8). HMcxoass u3 storo, npu MytHoctH 1,5 %, no
DaHHuM TalbJ. 14 H dopmyne (33), noAcYHTaHO OPHEHTHPOBOYHOE Bpe-
M GOPMHPOBAHHA BODOHKH,

3 T1aba. 16 BHAHO, YTO OTKAYKa ¢ MaJnM AEGHTOM MOXeT YAJH-
HHTb CPOKH CO34aHHs OOALLIOH BOPOHKH RO MecAlna H Gojee. UTobu
YAOXKHTLCA B pasyMHhle Nnpefesn NpoRAOJKHTENLHOCTH 3THX pabor (Ha-
npHMep, A0 O cyT), HeoOXOAHMO NpeAyCMOTPeTh COOTBETCTBYIOLUHHA Ze-
OHT CTPOMTENbHOH OTKAYKH (HMXKE pasrpaHHYHTEJbHOH JHHHH, COOTBET-
CTByIoWeH npumepHo 120 y).

4.13. Ias onpeaeneHus oObeMa nogocth 6ecuIbTPOBHX CKBAXKHH
MOXeT OHTb HCIO0Jb30BAaH THADOAKYCTHYeCKHH KaBepHoMep «IIpo-
dunb-2», paspaborannniiit BUTPom [13].

On nospoJisier B 3alOJHEHHOH BOMOM, a TaKXXe I'JIHHHCTHIM pacTBo-
POM CKBa)XHHe NPOBOAHTH npo-:?_;lmnpoaanue nosocteil MOOKX pa3MepoB
nyTeM JOKaudH HX cTeHoK. «llpodunn-2» nposoaur npoduinpoBaHue
XaK NO BeDPTHKAJAH, TAK H IO rOPH30HTAH.

BepinkanbHoe npoduaKposadie OCyWECTBAACTCA NPi HCNPCPLIDHOM
ABMXCHHM CKBaXHHHOro npubopa ¢ oAHOBpPeMeHHOM 3anHChIO CeyeHHA,
NPOROJBHBIX OCH CKBAMHHHI.
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[opu3OHTANLHOE NDOPHNHPOBARHE  OCYULECTRAASTCK OpH Henol-
BHXKHOM npubope ¢ 3anHcbi ¢OpPMBl OAHOro mnonepeyHoro (ropHU3OH-
T4JIbKOr0) CeyeHHS BOPOHKH.

CHapsal CNyCKaeMHH B CKBa)XXHHY, HMeeT AHaMmeTpnl 63 u 70 mwm.
B Bome H3MepseMoOe PAacCcTOAHHe NO paauycy aocruraer 200 M. Bpems,
3aTpayHBaeMOoe Ha BepTHKajabHoe npodHJHpoBaHue, — 1 y, Ha ropi-
3oHTaJbHoe (oAHO mnonepeunoe ceueHHe)—120 ¢. Pesyabrarh u3Mmepe-
HHH MOCTYNAIOT HA NOBEPXHOCTHHIM MYJNLT H 3aNUMCHBAOTCH Ha OCUH.I-
JorpadHyeckyo doTobyMary B 3anaHHOM Mmacumtabe.

4.14. Odas onpepeneuns ¢GopMH B o6beMa NONOCTH MOXET TaKxe
HCIIOJB30BATbCH YJAbTPa3ByKoBOM KasepHomep «Kouryp» [14]. OH  c-
noab3yercss A1 obOMepoB Kamep, cO03AaBaeMblX B IJ1acTax KaMeHHOIl
CONMH /S ce BHIIEeJAaYHBaHHA C NoMoWwbio ckBaxuH., [Ipubop cnycka-
eTCA B CKBAXKHHY B 30HY BOJAONPHEMHOH NOJOCTH H H3NyyaeT 30HAHPY-
follMe HMIYJbCH MNpPH KPYyrosoM BpalleHdH., Ha nosepxHoOCTH peruct-
pHpYIOIiHe NpHOOPH 3aNMHCHBAKT OOGBOAH TOPH3OHTAJLHOIO  CEYEHHR
NOJIOCTH HAa KUHOMJIEHKY B 3aaaHHoM MaclTabe,

IHuaMeTrp chiyckaemMoro 30HAMPOBOYHOIO cHapsiga pa3paboTaHHOMN
ycTaHoBKH «KouTyp-1» paseH 92 MM, MakcHmanpHas raybuHa no-
rpyxenns — 1200 M, uamepsicMoe paccrosiniie no paaumycy or 0,3 zxo
100 M, BpeMsi perucTpauin ogHoro ceueHus — 60 c.

PACYHET INMPUBEJAEHHDBIX PAIINYCOB
BOOOIIPUEMHOH TIOJIOCTH 110 JAHHbBIM OTKAUYKH

4.15. IlpuBeseHHHH panHyC BOAONPHEMHON NOJOCTH 7up OnRpeje-
JfSeTCA N0 JAaHHWM CTPOHTEJbHRIX, ONMTHEX HWJH 3KCMJAYATAUHOHHBIX
OTKaYeK CYYeTOM THAPOAUHAMHUYECKOrO HECOBEeplIeHCTBA  CKBAaMKHHGI,
10 CTeleHH BCKPHTHs IJ1aCcTa, PeXHMa (QHAbTPAaUMH H THNA OTKAYKIl.
OH B ofOueM BHAe XapakTepH3yeT (ODMY M pa3MepH CO3J3HHHIX BO-
AONPHEMHHIX ITONOCTEH,

[IpuBeneHHbT pajHyC NOJOCTH MOXHO OnpelenfiThb, HCHNOJIB3YR H3-
BEeCTHHE H3 AMHAMHKH IMOA3EMHHLIX BOX AaHAJHTHYeCKHe H rpadoaxa-
JUTHUYECKHE CIOcObn!, a TakXKe MeTox 3raJgaoHos (16, 18]

4.16. MeToa 3TaNOHOB NMOCTPOEH HA CPaBHHTEJLHOM aHAaJH3e fAaH-
HBX NPOBEAGHHOW KYCTOBOR OTKAuKH H3 O6ecOHALTPOBOA CKBAXKHHKW C
pe3yJbTaraMH 3TaJIOHHOIO MOAEJHPOBAHHA, BHIMOJHEHHOTO HA THIOBBIX
pacYeTHHX CXeMaX, XapaKTepH3YOILIHX NPHTOK BOAK K PA3JHYHHM MO
dopMe H paszmepaM nojgoctaM. ConocTasasioTcs BeJHYHHA H Xapax-
Tep pacnpeneseHHss OTHOCHTEJbHHIX TNOHHMXeHHI Nno HabMOAATeNbHBIM
CKBAXKHHAM KYCTOBOR OTKaykK# € 3HAJOTHYHBIMH MOJZEJALHHIMH RaHHbI-
MH, CJAYXaIlHMH B KadecTBe 3TajOHOB. Popma peanbHOf MOJOCTH BbI-
bupaeTcsl SKBHBAJICHTHON TaKOH MORENLHOI, NPH KOTOpPOoA TabaHduoe
pacnpenesieHHe OTHOCHTEJbHHX TMOHHXeHH{I HaHO6osee OJH3KO COBNA-
RaeT ¢ ONKTHHIM, B Kayecrse 3TaJIOHOB NpeAJaraeTcs HCNOJb30BaTH
pe3yJbTaTHl MAaTEMAaTHUECKOro MaJle/IHPOBAHHA, BHIMOJHEHHOTO AJR KO-
HHYECKHX (OpPM BOJONPHEMHOA MOJOCTH B YCJAOBHSIX HEOrPaHHYEHHOro
(e <0,1) u orpanuuenHoro (ay>0,1) mo MowmuocrH maacra. Xapak-
TEPHCTHKA MOAEJbHRX 3TaNOHOB jAaHa B Tala. 2, pacnpeneseHHe OTHO-

CHTEJIbHHX MNOHHXEHHA S AN 3343aHHHX OTHOCHTEABHBIX DPAaCCTOAHHIT

r Kano B Taba, 3. IlocnhenoBaTenbHOCTE aHalH3a cJeayiola.
1. Tlo u3mepenHo#i rayOGHHe MOJOCTH A BHUYHCJAAIOT BEJHUHHY Ol
H onpeaensior BHA pacdeTHOHf cxeMn (a,<0,1 aan ax>0,1).
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2. Ha koHen OTKa9KH, KOTOpafd BHIOMHAETCS B YCJOBHSAX CTAalHO-
HapHOH HJH KBa3HCTAUHOHAPHOH (HJABTPAUHH, MO AAHHHBIM Ha06/J10Ma-

- T
TeJMbHHX CKBAXHH ONPEJSAAIOT OTHOCHTEJLHblE PACCTOSHUA ri= ——H
m
COOTBETCTBYIOUIHE HM  OTHOCHTEJbHBEIE IOHHMEHHS Si=-§i100 %.
)
3aecs m -— MOLHOCTh HJAcCTa; ri — paccTofHHe JAaHHOR wuHabaioaa-

TeJbHOH CKBAXXHHK OT UEHTpaJbHOH: Si, Sy — COOTBeTCTBEHHO INOHH-
XMeHHA B HabaaaTe/IbHOH H LEHTPAaJbHOH CKBaXKHHaX.

3. Ilonyuennne 3nauenuss S, 9%, AN onmpeaeneHHuX r; NpH pac-
YETHOM Oz CPABHHBAXT C aHAJOTHYHBIMH JaHHBIMH Tabja, 3 H BhOHUDa-
I0OT TaKylo II0JIOCTh, AJsA KOTOpOH TabanuyHoe pacnpepesieHHe Haubo-
aee GJIM3KO COBNANAeT ¢ ONBTHHIM.

4. Tlo onpepenennon u3 Ttabna, 3 seanuusue fJ, H H3BECTHOM MOILHO-
CTH BOAOHOCHOTO MJacTa HaxXOAAT BEJHYHHY I[IPHBEAEHHOTO panHyta
Fap==PBu-m AN8 KOHYCOo0O6pa3HOH mnoJocTH TayOHEHOH h. 3arteM paccuH-

THBAIOT TaHreHC MNpHBEJEHHOro yrja OTKOCa TMOJOCTH no ¢opMyJe
O h‘ L+
1€ pp T M JAajee 10 H3BECTHHM TabJHUAM Yroa Q.
'np
[lpumep. B rtaba. 17 npuHBeleHO COMOCTaBJeHHE  pacnpejelieHud
OTHOCHTEJIbHHIX INOHMKeHHH, IOJYYeHHHX AAd NpOBeAeHHOH KYCTOBOH

Tabaumwa 17

CpaBHeHHe pacnpelefIeHHI OTHOCUTENbHBLIX NMOHWUIKEHHM NO AAHHBIM
KYCTOBOH OTKAYKH H3 CKBaXXMHB 113 M MoAeanpoBaHHA

OTBOCHTEJIBHOE
[MOHUIKECHHE
- SI.
Ve 0/
' OTHOCH- S; S 100%
Paccerosanade | ITloruxenue TeNLHHEe 0
Howmep Ha0MO- |op neyrpanbHOf| B HaGAIORA- |pacCTOSHHA
ABTCJBHEIX CKBaKHHEI TeJAbLHOR” CKBAa- r 110 AaHHBIM
CKBAa@HH r, M KHHE S, M | = i | MOgenunpo-
| i m |10 AaHHWM| BaHHA NpH
OTKAaYKH c:cHs::D.OE'
E.Hzﬂ,:':
l
125 65 4.16 1,2 40 40—35
124 127 3,61 2,3 34,5 30—35

OTKAuKH H3 ckBaxXHHH 113, ¢ maHHHIMH Tabu. 3, CxkBamxuua 113 Gec-
¢uabTpoBas, npobypena B r. I'poano BCCP Ha ceHoMaHCKHH BOAOHOC-
HHRA ropu3odT. JlaHHbie 10 oTkauke B3sThl H3 paborel [40]. I'nybuna
NMoAOCTH 2,1 M NPH MOIMHOCTH BOJAOHOCHOTO TOPH30HTA 54 M, ay=0,04.
Ilonnxenne B LEeHTPAJbHOH CKBaXHHe Ha KOHEl OTKAaYKH COCTaBHJO
10,4 M, noHH>KeHHss B HAOGMOHATeNbHHX CKBAaX»HHAaX IOKAa3aHH B Talu.
17. Haunbonee 6aM3KO HATYPHOMY pacnpelfeseHHIO OTHOCHTEJBHHX [0-
HHXXEHHH COOTBETCTBYET MOJYUYEeHHOe Ha MOJeNH AJR KOHHYeCKOH mno-
J0CTH ¢ napaMerpaMH o;<<0,00 B Pr~0,5. MOXHO npeaAnONOXKHTE,
YTO B CKBa{HHe 1|3 cdopmupoBasach NoOJOCTH, PAAHYCOM OKOJO IO-
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JIOBHHBI MJH HECKOJbKO MeHblue MOIIHOCTH BOJOHOCHOTO TOPH3OHTA,
T. e. oxoao 20—25 M. Ecax npuHATh NOJOCTH B BHAe noaychepH pa-
JHycoM 4 M, TO YMeEHbIIEHHe OTHOCHTE/JbHOTO IIOHHXKEeHHH C YBeJHue-
HHeM PAaCCTOSIHHS OT CKBAXHHB HIAET CKOpEe, uyeM 3TO NOJY4YeHO IO
JAHHHM OTKAauKH. MeHbIIHA pajuyc fAaeT elle GoablliHe PacXOXKIACHHSA
(taba. 3, 17).

Ha pnc. 20 usobpaxkeHa mpeanoJiaraeéMast ryapojHHaAMHuYecKas
ceTKa, OTBeudalouas npeayoXeHHOH CXeMeé CTPOeHHS BOJAOIPHEMHOH no-
JOCTH B CKBaxHHe 113.

4.17. TlpuBeneHHBIH PpajHyC 7np MONKHO onpelelsaTh N0 OJHHOY-
HBIM OTKA4yKaM, HCIOJb3YSl aHAJUTHYCCKHE 3aBHCHMOCTH.

ITpr a,<0,1 nmosocTb NMPHBOAKTCA K MNoJiycepe M NMpPH CTAUHOHAp-
HOH (HJIbTPALlHH H H3BECTHOM KO3 (HIHeHTe (UAbTPAUHH BEJHYHHA

rop BRYHCASETCH 110 GopmyJae
0,16 Qp
fap = "L
KS,

rae Sg;, Qo — NMOHHKEHHe YPOBHA BOJAR B CKBaMHHe H COOTBETCTBYIO-
mHi el nebur,

dopmynoit (34) MOXKHO NOJB3OBATLCH H NPH KBa3HCTallHOHApDHOW
(pHJAbTPALHKH, KOTOpas, KaK IOKa3nBalOT pacyernl, HacTynaer B  30He
ckpaxkHHel uepes 0,1—0,7 cyr npu a=10"—10¢ M2/cyr, rup=2,0—
40 M.

lMpamep. Ilo paHHbLIM ONBITHHIX OTKayeK, npoBeleHHHWX B r. ['poa-
HO, BesiHYypHa IOeOGHTa H BOJAONPOBOIHMOCTH IO cKBa)KHHe 113 pasna
Q,=2980 w™m3/cyr, Km;=0500 wm?/cyr, no cksaxuue 115 @Q:=2160
Mi/cyr, Kmy=311 m2/cyr. Ilpu cpelneit MOULHOCTH BOAOHOCHOTO IJ1a-
cta m=55 M M raybuHe KaBepH A=2 M 06eCOHABLTPOBHE CKBAXHHMK
HMeIT oy~ 0,05, uTO OTBeuYaeT CXeMe NJacTa ¢ HeOrpaHHYEHHOH MOIU-
HOCTBI) H I103BOJIAET ONPEeACJIATL rgp N0 dopmyge (34). Brluucaus
npeasapuTenbHo KoddduuHeHT (GUABTPAUHH, HAXOQHM INPHBEJACHHBIL

(34)

Ck8. 113 | crbizs CiB 12,
" 7!
l

R

.

, 5;9H_/4§Zj Sy
79

N

Puc. 20. CxemaTHyeckas rHApPOAHHaMHYeCKas CeTKa, nROCTPOEHHAH T adoanaau-
THYECKHM MeTOAOM 10 AAHHBM KYCTOBOH OTKAYKH n4asa pealbHot Gecdhuanrpo-
BOH cuBaXHHe 113
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PafiyCcH noaycoep ANA CKBAXKHHHL 113 rap1=4,92 M, ana CKBaXXHHH
115 rnp2=6,7 M.

4.18, Ilo naH#HIM KYCTOBHIX OTKauyex IDH HaJHYHH B Jyuye Hec-
KOJIbKMX HaOM04aTeNbHEIX CKBAaXXHH NPHBEAGHHBIH pajaHyc Onpenpess-
erca rpacdoaHalHTHYecKHM MeTtoaoM no rpadHky naouajHoro Inpoc-
JexuBauuf, B 3aBHCHMOCTH OT npeanonaracMod (OPMH IOJOCTH I'pa-
GHKH CTPOATCH B Pa3NHyHBIX KOOPAHHATAX.

IIpunuMana peaJbHYK NOJOCTHE 3a 3KBHBAJEHTHYIO LHJAHIpHYEC-
KYI0O PafHyca rnppp, rpaHK NJOIIAAHOTO NPOCJAEXHBAHHUSA CTPOAT A KO-
opanHaTax ASe:-+lgr; (puc. 21). 3necs ASo,i=S¢—S;, T. e. pasHOCTb
IIOHKXKEHHI YypoBis BOAW B LCHTPAJLIOH H OAHOH M3 HabawoaaTellb-
HHX, Haxoasueics Ha PACCTOAHHH r{ OT OonKWTHOH. HMcxoauwM sBafeT-
Cd H3BECTHOE YypaBHENHe Kpa3ucrauuoHapHo# (MJIH  cTauloHapHOR)
GHALTPAUHH, KOTOPOE B 3TOM CJy4yae INPHHHMAET BH/L

AS[,‘,-:A—I—BIgr,;. (35)
npu
0,366Q
B = - : 36
Km (36)
— B lg rnp'n- (37)
3xecs B — Taurenc yria HakJaoHa npaMoit Kk ocu abcuuce, A — OT-

PE30K, OTCEKaeMHH ei0 Ha OCH OpAHHAT.

[TocaenoBatesbHOCTE ONpeAeelns caedyoULaAR:

M0 AAaHHbM ONBITHHX OTKAueK BLIUYKCAAIOT pPa3HOCTh TNOHMKEHUH
ASo, ¥ lgri. Hoaxuo ObITh He MeHee JABYX-Tpex Habmo1aTesNbHBIX
CKBa’KHH B OJ1HOM Jlyye, PACIIOJOXKeHHHIX 33 30HOH JAedopMauMH ITo-
TOKA;

NMOJNYYCHHHE JAaHHHE HAHOCAT Ha noayJjaorapuPMuueckuii rpaduk
ASo i-=-lgri ¥ npoBoAST PABHOOTCTOALLYIO MNPAMYIO uepe3 ONBITHHE
TOYKH;

ONpeAeNAIOT Talresc yrJa HakJOHA 3TOof npAMOll K ocy abcuuce
no gopMyJie

B =— — (38)

NPOAOJXKEHHEM IPAMOII A0 NepeceyeHus ¢ OCLIC OPARHAT onpeje-
JA10T OTPC30K A;

3 -5'4_ !

Puc. 21. I'pad kX nMaowaxHoro
NpoCAe X HBAHHSA ASN - lg 1

NOCTPOCHHMA N0 AAHHHM KyC-
TOBOA OTKANKH M3 CKBAXHHBN
113
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BHIYHC/SIOT CHayaJsa JorapHdM rgp,¢ 1o hopmyse

A
Ig rop =— 3 (39)

a 38T€M — BEJHIHHY 7np.o;

ANA NMPOBEPKH pacyeTa Ha OCH abcuucc HAXOAAT OTPe30K IIpH
ASo1==0, TaK KaK B 3TOM cayuae lgri=I1grap,e.

O6paTHM BHHMAaHHe Ha TO, YTO NMpH 3TOM cnocofe Moxer OKTHL OI-
pefesieHa BeNMYHHa BOAOIPOBOAHMMOCTH mJjacra pacueToM H3 dopMy-
Ju (36) npx n3BecTHOH BeJHdHHe B. Bpems, HauMHA® C XOTOPOro OIl-

peaesieHHe napaMeTpoB MOMKHO BeCTH rpad0aHaJMTHYECKHM METOJAOM,
Haxoaar no ¢opmyane

n

fg > 2,0— . (40)
a

3aech ri — paccTOssHHe A0 HabJloAaTe/NbHOA CKBAXHHM.

[Ipuy HanWyHH ABYX Jy4YeH B ONKTHOM KyCTe LeJeco00pasHO BHI-
YHCNATL Zgp,0 NO KAXKAOMY H3 HUX. IJTO MO3BOJHT MOJYYHTh OTHOCH-
TEJBHYI0 XapaKTepHCTHKY (QODPMH I10JJOCTH B NpocTpaHcrBe. PexoMel-
AYeMHH crnnocold Onl1 NpoBepeH HAa TECTOBHIX 33aja4Yax, 8 TaKXe JAaHHHX
KYCTOBHIX OTKauek, BHnoJHcliHuhX B BCCP u apyrux pafonax.

[Ilpumep, HcnonbiyeM JaHHHE KYCTOBOH OTKAYKH H3 CKBAXKHHH
113 1 onpeAesiMM rgp,e MO TpadHKy TMNJOLWIAZHOTO  IIPOCJEXXKHBAHHSA
ASpi--lgri, 3aMenss TeM CaMhM BOJONDHEMHYIO INOJOCTh Ha IpHBe-
BEHHYIO LHJRHADHYECKYIO CKBa>XHHY paaHyCa rup,0, BCKPHBAIIRNYIO BO-
AOHOCHHI TOPH3OHT Ha BCIO €ro MomwHocth m=04 M. OnpejeasieM
Pa3HOCTL NOHHMEHHHA ASo—1=6,2 M, ASo_2=6,8 M, Hcnoansys rab..
17 H BeJHYMHY NOHHMKEHHSI B LEHTPAJAbHON ckBaXHHe S;=10,4 M. Co-
o1BeTcTBeHHO uHMeer lgr;=Ilg65=181 u lgr,=I1g 127=2,1. [lo 3TtuMm

JaHHHM cTPOHM rpaduK ASo—--lgr;i, noka3zaHHu} HaA pHc, 21,
Haxoaum no ¢opmyne (38) xosdouunent B=2,07, a aareM oOrT-
pe3ok A=2,6. BuuucasieM no copmyne (39) 1gfopo=—=—1,26 1 3Ha-

yeHHe rpp,0=0,005 M npu [=m=>54 M.

ARanorHyHHIM 06pa3OM MOXHO HaXOAHTb NpPHBEAeHHOE 3HAYEHHE
pagHyca MOJNOCTH AJA APYTHX CXEM, HCNOJIb3ysd H3BECTHHE IPHEMH
06paboTKH ONMLITHHX OTKaveK.

[lpensnaraeMut cnocol® onpeneneHHs INPHBEAEHHOrO paaHyca I[o-
JOCTH rnpp NO JRAHHBIM ONKTHHX palboTr HMeeT IJIaBHOE IPEeHMYILeCTBO
B TOM, 4TO Gec(pHAbTpPOBAfg CKBaXKMHA C peasIbHOH INOJIOCTLIO 3aMeHA-
€TCA HA CKBAXHHY C TPHBEACHHOH nNOJIOCTHI0 IIPH paBeHCTBe HX jJe-
6HTOB W NOHMXXeHHA. ITO COOTBETCTBHE BHIOJHSAETCH, €CJAH NPH Npo-
€KTHPOBaHHH OecHHIBTPOBHIX CKBAaXKH INpHHATAR INpH o0palborke
ONLITHHX OTKayeK IpHBeleHHas ¢opma NOJOCTH He H3aMeHsercs. Hec-
NOJb30BAHHE 3IKBHBAJEHTHOCTH  GOKOBHIX IOBEPXHOCTEH BOAONDPHUTOKA
NIpH 3aMeHe pealJibHOH TNOJOCTH Ha pacyeTHYIO NPHBOAHT K HECOOTBET-

CTBHIO MX ZeOHTOB H NOHHXEHHHA. DTOo HeoOGXOAHMO HMETb B BHAY IIpH
pacyere GechHILTPOBHX CKBAXKHH.

4.19. I'mapoaHHaMHyecKas CTPYKTypa IIOTOKOB, CO3XAIOUHXCSH
BOAH3KM noslocTH OeCHIALTPOBHX CKBaXHH ¥ ¢ (UIBTPOM CYIIECTBEHHO
pasiHyHE. B cBA3SH c 3THM AeOHT GecUALTPOBON CKBAXKHHE 34BHCHT
B OCHOBHOM OT pajHyca NOJOCTH no KpoBae rx (T. €. Pg) H MeHblue
oT ray6uHH ee (T. €. o), AeGUT GHALTPOBOR HecOoBepLIEHHORA CKBa-
KHHH 33aBHCHT rJaBHHM 00pa3oM OT AJHHH GHJIbTPA H, CJef0oBaTelb-
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HO, OT O« M OyeHb ¢J1abo oT paauyca ¢RAbLTPA 7o, JTO3TOMY BLIYHCAATDH
KoahpHuHeHT THAPOJAHHAMHYECKOr0 HecoBepUIEHCTBA IO rpaduKaM H
rabaduaMm H. H. BepuruHa aas GechuabTpPOBHX  CKBaXHH HeENpaBo-
mepHo. [leanecoo6pasno M0 AaHHHIM ONHLITHHX KYCTOBHIX OTKadeKk of-
penessiTh H3BeCTHHMH cnocobamy (12, 30, 32) nokaszarean obuwero
THAPABAHYECKOr0O HECOBEpPIIEHCTBA Ex, NPHBOAA BOAONPHEMHYI MO-
JIOCTb K UHKJIHHADHYECKOH ¢ AMHHOH ¢uabTpa [=h W paauycoM rp.

5. COOPY)XEHUE BEC®HIIbTPOBbIX CKBA)KXHH

CITIOCOb bYPEHHWHA

5.1. Ilpur coopyxeuuH O6eCPHIBTPOBHX CKBAMHH INPHMEHRETCHA Bpa-
uatesabioe OGypeHue (pOTOPHOe, KOJIOHKOBOE) € MNpPAMOH [POMLIBKOH
ITHHHUCTHM pacTBOpoM, obecneuynBamoulee BLICOKYIO CKOPOCTL OypeHUs
H TpebyKllee MHHHMAaJbHOE KOJHYeCTBO obcaaHmIX TpyO. KosolikOBHIM
crrocoboM OypATCA CKBAXHHH, KakK NpPaBHJo, NPH reoJOropa3BeAOuHHX
paborax Ha BOAY AN H3YUYEHHS TIeO0JOrHYeCKOro pa3spe3a H B3ATHUA
ob6pa3luoB ropunx nopoa. PotopHHHA cnocob Hcnmoan3ayercs npH Hype-
HHH 3KCIJIYaTaUHOHHBIX CKBaXXHH M paibypke pa3BeAOYHLIX CTBOJIOB
I0J pPa3’Be/louYHO-IKCNIYATAUHOHHBIE CKBaXHHBI. OQ06si3aTe/IbHRM HAB.IA-
eTcs NpoBejeHHe CTAHAAPTHOrO 3JEKTPO-H raMMa-kaporaxka OJf YyTou-
HEeHHS JIKTOJIOTHYECKHUX I'pPaHHU B pa3pese.

5.2, M3BecTHHIH HenOCTATOK OYPeHHA ¢ TJHHHCTHIM PACTBOPOM —
IATHHH3AUHA BOJAOHOCHOro INnacra — OpH OeCPHIAbTPOBOH KOHCTPYKUHU
HCYE3aeT, MOCKOJAbLKY Ppa3MepH <C03/aBaeMOH BOJAONPHEMHOH BODOHKH
B COTHH pa3 60Jsblue 30HH NPOHHKHOBEHHA TIJHHHCTOrO pacreopa. Ort-
cyrcTBHe (HALTPA NO3BOJAsSEeT NPHMEeHATb obcafaHne TPy6H MaJoro

AHameTpa.
5.3. na cOoOpy»KeHHS CKBAXHH INPHUMeHAIOT OypOBhie YCTAHOBKMH

YPB-2A, YPbB-3AM, IBA-15B, V¥YPB-2A2, YPB-3A2 YPB-3A3,
YBbH-600, YPB-4I1M, CBbYAM-150-3UB u apyrue c raybudoh Oype-

HHS 20 100—1200 M,
Bce paborH no ycrpodcTBY 0echHABTPOBHIX CKBAXXHH BHIIOJHA-

I0TCH CTAHAAPTHHIM OOOPYAOBAHMEM ¥ HHCTPYMEHTAMH, NPHHATHIMH B
OypoBo# npakrHke. TexHOJOTrHH HX COOPYXEHHH IpocTa K oblieaoc-
TYIMHa, HO TpebOyeT OT nepcOHa/jla SICHOrc NnpeACTaBJeHHA O CYLIHOCTH
NPOHCXOAAIIKX Ha 3aboe HABJCHHK H CTPOroro BHINOJHEHHS YCTAHOB-
JeHHoro nopsaka pabor. CobalojeHHC Hec/NOXHLIX MPaBHJ TEeXHOJOrHH
ofecrneyHBaeT BLICOKYIO MNPOM3BOJAHTEJNLHOCTb CKBAXWUH H AJHTENBHBIN

CPOK HX ClYXOHI.

[IOATOTOBKA BYPOBOHM ITVIOIIAIKHU

5.4. ﬂgn NJaHHPOBKE MJOWAAKK Ansd npou3BoAcTBa OYPOBHX pa-
6or (puc. 22) npepycmaTpHBAaeTCH MECTO AJA OTBOAA H OTCTOA BOJO-
necuaHod MNYyAbNH H3 CKBAaXHHKW TPH pa3paboTke BOXONPHEMHOR BO-
PORKH. Kl3BJieyeHHHHA M3 CKBAXXHHH I1€COK IOCNE 3aI0JHEeHHA OTCTOf-
HHKa CKJagHpyeTCR cnocobOM HAMHBA C UeJbl0 ONpelesieHHA ero OpH-
EHTHPOBOYHOro oObeMa A/ OoleHKH pasMepoB 0OpasOBaHHOA Ha 3a-

6oe INOJIOCTH,
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8.5, OTCTOMHHK UHPKYJALUHOHHOH CHCTEMH raybuHoit Ao 1,0 M
LOJXKeH COCTOAThL M3 JABYX €MKOCTeH AJIA Jyulllef OYHCTKH IIPOMKBOY-
HoOR MHAKOCTH H HMeTb YVBeJHueHHNH o00beM. OH QoJXKEeH BMECTHTh
pech MaTepHaJ npH OypeHHH CTBOJsAa H MNepBOHayaasHHA 00beM mnec-
Ka, H3BJeyeHHHHR npu ¢GOPMHPOBAHHH BOAONPHeMHON mnonaoctH. C yde-
TOM 3TOr0 OPHEHTHPOBOYHBIE OOLEeMH OTCTORHHKA npHBeReHH B Tabnx,

17,
Tabarna 17

PexomenayemMnie o6beMb OTCTORAHMKA, M3
JInaMeTp AONOTE, MM

FayfOuRa

CHBAMHRB, X 135 T w0 | 214 243
50 | 4 , 4 4 ‘ o 6

100 6 6 6 8 10

160 7 8 10 12 15

200 9 10 13 16 20

250 10 12 16 | 20 25

300 12 15 20 24 30

350 14 18 24 29 35

|

JIerKo H3MepseMBA B OTCTOHHHKe O0BEM INecka JacT NpejacTaBJie-
HHe O BeJHUYHHE CO3JAHHOH MNEPBOHAYAJbHOH €MKOCTH Ha 3aboe CKBa-
XEHH, 4YTO [O3BOJIMT PEILIHTb BONpoC O nepexoje K 6oJiee HHTEHCHBHOM
OoTXauKe mnecka Oe3 onaceHHH o6pa3oBarHs necyaHod npoOKH B CTBO-

J€ CKBA2KHHDI.

(122 T LY RN
LA L ALl 12N K

:

Puc. 22, Cxema pacnoxoXenus ofopyaOBaHHR Ky GypoBof Maguanxe

1l — Gypopasg yCTaHoBKa, 2 — HACOC: J — IJTHEOMEINAahKa: 4 — OTCTORHMK: 5 — XOM-
npeccop; 6 — OYyPHaAbHbEe TPYOM; 7 — o6canHnie TPYGSH; § — HECTPYMERT; 9 — ne-
PEABHIKHOR BAMOHYHK; /0 — NAOIRaAKa aag necka
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BYPEHHUE W KPEIIJIEHHUE CTBOJIA CKBAXXHHUEI

5.6. '1y6HHa CKBa)XXHH HA3HAR3eTCH Ha H3YUYEHHOM Y4YaCTKe C Yye-
TOM BCKPHTHA BOJAOHOCHOI'0 naacra Ha 4—6 M, a NIpH pa3BeJOYHHX
paboTax — BHOODOYHO Ha IOJIHYIO MOILIHOCTb.

[Ipontecc coopyxeHus 6echHAbBTPOBHX CKBAMHMH COCTOHT H3 ABYX
cTafHi: OypeHHe CTBOJIa CKBaXXHHK C 00caakod ero TpyGaMH H cO3A4a-
HHE BOAONPHEMHOR NMOJIOCTH NyTeM OTKAYKH MecKa.

5.7. [locnenoBarenbHocTh pabor npu OypeHHH CJAeRYIOIAS:

OypeHue CTBOJIA (C KEPDHOM HJIH CILJIOWIHLIM 3a00eM);

CTaHAapPTHHHA KapoTaX CKBa>XHHH;

HHTEpIpeTaUKs KapoTaXa H YTOYHeliHe TeO0JIOTHYeCKOro paspesa
CKBAXKHHHI;

pactuypeHue cTpoJsa nox o6caaHyo KOJNOHHY;

KpelnJieHHe CKBaXHWHH TpyOaMHy;

lleMeHTalU A 3aTpyOHOro NpocTpPaHCTRA.

DypcHHe CKBaXXMlIW KOJIOHKOBLIM HJH POTOPHHM cnocobom npo-
M3BOJAHTCH IO OOHYHON TEXHOJOrHM C NpsAMOH NPOMBIBKOH TJIHHHCTHM
pPaCTBODPOM,

5.8. Crneayer oOpatHTh ocoboe BHHMaHHe HAa TOYHOCTh OnpexneJse-
HHS TJAYOHHB KOHTAKTa I[JIOTHHX IOPOX KPOBJAH M HAMEYEeHHHX K 3K-
crijlyaTauMd BOJAOHOCHWX NECKOB, a TaKke Ha MOWHOCTbL NOPOR KpOB-
JH. DTH TpaHHUK YCTAHaBJHBAKOTCH II0 KepHY H KapoTaxy, B caabo-
H3YUYEHHBIX pa3pe3ax MNopoAR KPOBJH [LOJXHH  OYPHTHCA C MOJHHM
oT00pPOM KEepHAa, [0 KOTOPOMY JA3eTCHd BH3IyaldbHA® OUEHKA KpelocTH
IIOPOAH, a NPH HeoOXOZHMOCTH OTOGHPAKTCHA 00pa3lubl ¢ HEHAPYIIEHHOH
CTPYKTYPOH AN nabopaTOPHHIX oOnpeaeJeHHA XO03(QdHUHEeHTa Kpelnoc-
TH, 00BeMHOA MACCH, CKOPOCTH Pa3MOKaHHS.

5.9. I MHHKCTHIe NOPOAK KPOBJAH HE3aBHCHMO OT INJIOTHOCTH JOJX-
HH OHIThb MOJHOCTHLIO NepPeKpHTH 06CaJHOH KOJMOHHOR ¢ BHXOAOM ee B
noAacTHAamomye neckn Ha 0,2—0,5 M. B npoTHBHOM cayuae H3-3a
CKJIOHHOCTH [JIHH K HaOYXaHHIO H IMYYeHHIO B INPHUCYTCTBHH BOAK IIPO-
H30HAeT BHIIOD CTEHOK CKBAXHHH M NpexpaueHse noxadi BOJH.

0.10, Ecau xposas cioxena caaboTpemiHHOBATHIMH  NOPOAAMH
CKaJILHOr0 M MNOJYCKAJbHOrQ THIA, TO HX MOXHO He nepexkpniBarbh 00-
CaAHOH KOJIOHHOH, a JIKb 3arjay6uTh B HHX 6HamiMak Ha2—3 M, ocra-
BUB HHXe oOHa KeHHHI CTBOJ, 3aKaHYHBAKIIHACA BOAONPHEMHOH BO-
POHKOH.

Korza XpoBJs IpeacTaBseHa CHJALHOTPEIIMHOBATHIMY  IOPOAAMH,
TO BO H30exalie BHBAJOB CTBOJ AOJKEH Kpenuracsa Tpybamu a0 BO-
NOHOCHBLIX NEeCKOoB,

0.11, 3araybuenne obcagHHX TPYO B BOAOHOCHHE MEeCKH AOMYyCKa-
erca He Oosee uem Ha 0,3—0,5 M, 4ToOH He c0O31aBaTh H3JHIIHE TJY-
Gokyio BOPOHKY. JlocraTounas rayOuHa BOPOHKU cocTaBaseT 1,5—2 M,
CYHTas OT KOHTakTa ¢ KpoBJeil. [lockonbky (QOpMHpOBAHHE BOPOHKH
NPOHCXOAHT HHXKC OawtmMaka Tpyl, TO BHIIedeXalHi CJOH mecka IO
YCTOHYHBOH MOPOAN 06pylnaeTcs IHPH OTKayKe H3 BOPOHKH, YBEJHYH-
Bast oOmyio ee rAyOHHY ¥ NJ0UaAb OOHAaXMeHHdA KpOBAN, YMeHbUad
YCTOHYHBOCTEH NOPOJ KPOBJIH,

5.12. [Ipu cJyioucTOoM pa3spe3e, IMOCTCOCHHHEX JHTOJNIOrHUECKHX Iepe-
X0AaX, HeYeTKHX IpaHHUAX IIeCKOB, & Takxe NO CYOBCKTHBHHM IIpH-
YyKHaM TeXHHYecKoro nopagka Moryr OHTb cjayyad 3aTpyaAHEHHOro of-
PCACTCIHA KOUTAKTOB 1ILCHAHOI0 IJ1ACTA C WIVIHWMIE HupulaMH. Bai-
XO& M3 3THX 3aTPYAHCHHH HAXOAMUTCA MNyTeéM YCTANOBKH B NEpPeXOAHHBIH
HHTepBan nepdopHpoBaHHOK TpPpyOGH C AOCTATOYHO OONBLLUIHM YHCJAOM
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KPYNHHX OTBEPCTHH: NPH OTKauKe BOPOHKA caMa Oyaer o6pa3oBH-
BaTbCA B PHXJIOH 30HC, OCTaBJAAA IJOTHYIO NOPOAYy 38 AbIPUATHM
KapKacoM.

HekoTophle BapHaHTH 06CajAKH CKBa>XHH B 3aBHCHMOCTH OT reo-
JJOrHY4eCKOro paspe3a NoKas3aHu Ha pHC. 2.

5.13. B 3aBHCHMOCTH OT CHAPOTEOJIOTHYECKHX YCJAOBHA H TIyDOH-
HH CKBaXKHHBI 33KPENJSAIOTCH OAHOH HJIH HECKOJbKHMH KOJOHHAMH 06-
cagHuX TpyO. [dHaMeTp H AJHHA 3KCNJAYaTalUHOHHOH KOJIOHHHW Onpe-
JeJAI0T THNOM Hacoca C Y4YeTOM NPOrHO3HPOBAHHOrO CHHXXEHHA YpOB-
HA BOAH Ha BeChb CPOK 3KcnJayatauuH, JHaMmerp clepyiouled KOJOH-
HEI, B leJfAX CHHXEHHH MEeTaNJIOeMKOCTH CKBAaXXHHBL, MOXHO BHOHPaTh
MHHHMAaJbHHM, AONYCTHMBIM € TOYKH 3pPEeHHA MNponycka NoAaBaeMoro
KOJIHYeCTBA BOAMI.

Menbiluuit auamerp OypeHHSI CKBAXHHW M o6caauux Tpy6 Ona-
TONPUATCTBYET OOJice HAAEXHOH 1LleMCHTAlUHH 3aTpyOHOro nNpOCTPaHCT-
B3 M YMEHbIIZEeT 3aTPaTH Ha CKBAXHHY.

5.14, LleMenrauus 3arpyOHoro npPOCTPAHCTBA TNPOU3BOAKTCH  He
TOJNBKO € OOLIYHOM leNbI0 H3OJAUHK FOPH3OHTOR ADYr OT Apyra M Ipe-
noxpaHeHHA oOcaAHwX TpyDO clapyzKH OT KOpPpPOiHH, HO TakKXe AJd
npeAiOTBpallleHHA I[epeHoca MO 3aTpyOHOMY NPOCTPaHCTBY BMeECTE ¢
BOAOH OOGJOMOYHOrO MaTepHaJsa B Boaonpiemuyi Bopouky. Ona ony-
XHUT AJA HaAeXHOTO clenJeHHs o0cajHOM KOJIOHHH C TIOPOAAMH, 3a-
JleralOlHMH BHILIE OCBAHBAEMOro BOJOHOCHOro Imjacra, B 3asHCcHMO-
CTH OT JIMTOJIOTHH BRIIEJEXAUIUMX IIOPOA UEMEHTaUHsl NIPOBOAHTCH OT
6amMaka KOJNOHHH JO ONpEAeNIeHHOH OTMeTKH JH60 10 yCThsl CKBa-
K HHH.

KavecTBeHHas NEeMEHTAUMA  NpeJOXPAHAET BOPOHKY OT 3aloONHe-
HHfl CHIIyYHM MaTepHa/JOM M3 BepXHHMX CJIOCB H YKpenJasAeT ee CBOJ,
4TO YCHJAHBAET HaAeXKHYI0 paboOTy CKBAAKHHHI,

A8 ueMeHTauHH NPHMEHSETCHd TaMIOHAXHWA LEeMEHT He HHXe
mapka M 400.

CO3OJAHHUE BOOOIIPUEMHOHM TTIOJIOCTI. OTKAUKA

5.16. Ilocsie 3arBepAeBaHHS LEMEHTAa NECKH BOJOHOCHOTO TODH-
30HTa PasbypHBAIOTCE Ha 3—D M C LeJbI0 Pa3pHIXJeHHA W ob6pa3opa-
HHSl HEKOTOpPOH NPH3a0OMHOA €MKOCTH 3a cyer OODYILIEHHS MeCcUaHbX
CTEHOK CTBOJIa, 3aT€M INPOH3BOAMTCHA pa3ipaboTka NOJOCTH € IIOMOLULIO
OypoBoro Hacoca, 3pJaudTa HIH BOAOCTPYHAHOro Hacoca (rsApos3JeBa-
Topa). Ha donranupyiomux 6echHnbTPOBHX cKBaXHHaxXx (OpPMHpOBA-
HHe BOJOINPHEMHOM BOPDOHKH OCYILECTBAAETCS cnocobOM eCcTeCTBEHIO-
rO CaMOH3JIHBA IIPU €ro peryJJHpPOBaHHH,

0.16, Pa3paBoTKy NOJMOCTH MOXHO OCYIeCTBAAThL M 6e3 YUacTHA
OypoBOro arperara, HCNOJAb3YA CAMOCTOATEJBHHIH UEHTPOOGEeXXHHH Ha-
COC AJA noxavyH NMPOMBIBOYHOIl BOAW 10 Tpybam Ha 3a060#l, TpeHOry C
JebeiKOA A/t CNMYCKO-NMOABEMHHIX ONEepalHf M KOMIpeccop AAA  OT-
KAaYKH HJAH BOAOCTPYRHHA Hacoc.

5.17. 3tann GOPMHPOBAHHS BOAONPHEMIIOH MOJOCTH C NOMOLLBIO
apAu@PTa noxasaHnl Ha pHC. 23 [6]. Ilpn Maamx aramerpax ob6caaHBIX
TpyOG IDoOc/leaHHe CNyKaT BOAONOABLEMHOH koJioHHOR (puc. 24). Ilpw
3aKpeNJIeHHH CKBaXHH Tpyb6aMu jHamerpoM GoJsee 168 mMm (6”) B
CKBAXXHHY ONYCKaeTcs  JAOMOJIHHTENbHAfA BOJONOALEMHAA  KOJIOHHA
MeHblllero anamerpa (pHc. 20).

5.18, B nHauanoHef nepHoA, Koraa (HABTPYIOLIAA  NOBEPXHOCTh
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Puc. 23. 3ransl cooOpyXeHns bDec-
ORALTPOBOA CKBAMXHHL

a — CKBa:xHHa npofSypeHa IQ BOAO-
HOCHOI'O naacra;, 6 — cksaxHuHa olca-
KeHa TpyOaMH, aageMeHTHDORAKO 3a-
TpyOGHOE NpPOCTPAHCTRO, 8 — pa3lyper
CTBOJ B BOROHOCHOM NnJaacTe C LeNhio
pa3sphiXneHHs; 2 — OYpHJAbHBIE TpyOLI
NPHIIOAHATHI, Yepe3 HHX CKBaXHHA
pOoMbITA YHCTOR BOXON, CTRON B INa-
cre obOpyiten ¢ obBpa3oBaHHEeM Ha-
YanbHOR BODOHKH, ONYyMIeEH BO3AYXO-
noxzamwuie TpyOu spaudTa; 0 — ye-
pea OypoBol CHapsa 3aKaduHBaeTCs
BOL&, Benercd oTxXauxka 3Ipaxdrom:
eé—I0j1aaa BOALI NIpeKpaulera, spiandr
pafoTaer sa CHeT NPHTOKA BOAbI;
A — CKBaXKHHA nocne 3uBeDIUeHMS

paloT

A Puc. 24. O6uas cxeMa COOpPYKEHUR

|y
A A A A O 5 U A

6ecPHALTPOBOR CKBAMMHLI € OTKau-
KOR wepes obcapannie TpyOM

/! — xomnpeccop; 2 -— BO3AYXOUNOAALO-

e TpyOH: 8 — Hacoc; 4 — oTCTOR-

HHK, & — BOpPOHKA; 6 — BGAONOHAK-
IHe TPYOh!

4 Puc. 25. CxemMa oTKaukH H3 GecQuAnT.

BTV IT " Ty FrsWvess

FE TS T PTETS

POBOR CKBAXHHE C AONOJHHTECALHON
BOAONOABLEMHOA KOJOHHOR spaudTa

I — Tpy6ul ann nonaun noxu: 2 2}
nudT



NONOCTH Majia, Heqb3s co3fasaTh OOJLIIOE NOHAXERHe yPOBHA, HHA-
we npH OoJbUIOM AebHTe H BLICOKHX BHIXOAHHX CKOPOCTAX (PHJLTPALHUH
Ha necyYaHHX OTKOCAX B CTBOJI CKBaXWHH Oyaer noctynaTp nyJabna co
3HAYHTETbHON KOHLUEHTpALHEeH necka, KOTopas InpHBeneT K 3aKynopke
Tpy6. OaHoBpeMeHHas noAauya Ha 3a00d BOAHW C NIOMOINBLI0  HACOCE
YME@HbIIAeT BeJHYHHY MOHHXEHHHA H npeAoTBpaumaer ofpa3oBaHHe mne-
cyaHHX 1npobox B cTBoJe. IIpH Ha uuuM OTAeJbHOA BOILONOABLEMHOM
KOJMOHHH 3pJuHdTa INoAaBaTh BOAY B CKBaXHHY MOXHO NPAMO C MNO-
BEPXHOCTH B OTKPHTOE YCTbe CKBaXHHH. OAHakO NpOMHBKaA CTROJA
BOAOH C 3afos CAyXKUT Oe3ycMTOBHON rapaHTHEH OT necyaHbiX NpobOK.

5.19. TlocaenoBatesibHOCTL pabor npu  (POPMHUPOBAHMH  BOPOHKH
clenyiounas:

MPOMBLIBKA INIHHHCTHM PacTBOPOM C MEPeXOAOM HA HIICTYIO BOAY
pa3bypeHHOro BepXHEro HMHTEpBa/ia Necka, NPH 3TOM TIJHHHCTHA pacT-
BOD OTBOJAHUTCS B CTOPOHY, 4 B OTCTOHHHMK IIOA3eTCH WHCTAsA BOAA;

noaneM OypoBOro cHapsja HeMHOro BHIIE rpaHHUL! BOPOHKH, OAPO-
MRBKa CKBAXXHHAI YHCTOH BOJAOH;

OCTAHOBKA Hacoca H CNYCK BO3AYXOHNOAAMIUHX TPYG A0 pPacHeTHON
rnybHHn ana obecnevdeHuss paborh spaudpTa. B cxkBaxxuHax Ooapworo
AHaMeTpa -— CHOYCK BOIAONONBEMHOA KOJOHHK 3paudra A0 33008 H
BHYTPH €e — BoO3ayxonoaamouwed TpyOW Ha pacueTHYIO rayOHHy;

3anyCcK Hacoca, mojadya BOAH Mo OYpPOBOMY CHapaay K BOPOHKe,
3aTeM 3aNyCK KpoMIipeccopa;

oaHoBpeMeHHass palfora Hacoca M 3paddTa, 3anoJHEHHE OTCTOWM-
HHKaZ INecKOM, KOHTPOJb 06beMa NOAUATOrO NecKka H YBENHYCHUS IPH-
TOKA BOJANW U3 NJIACTA;

[10CJ1Ie H3BJIeYEHHA NpHMepHO 4—b6 M® necka OTKJOueHHe Hacoca H
NPOAOJIKEHHE OTKAaYKK 3IPJIHOTOM C JOBEJEHHEM ee J0 MAaKCHMAaJbHO(I
[IPOHM3BOJHTEJLHOCTH; KOHTPOJNb pocra AeO6HTa CKBaXXKHHbI; CHHXKEHHe
COlepXaHHA necka B nyJabne ¥ OOWIEro ero KOJHKYeCTBAa ¢ Haya/jna pas-
paborki; rAyOHHB AHHAMHUYECKOrO YpPOBHA (MCIONB3YS NPEXHIOW BO-
AOMOAAIOILYID KOJOHHY);

nocje OCBETJEeHHS BOAH NPH JebHTe, INpeBHINAIOIEM 3KCMIyaTa-
HHOHHNA npHmepHo B 1,5—1,7 pa3a, 4To cBHAeTeNLCTBYET O CHOPMHU-
DOBAHHH YCTOHUHBHLIX OTKOCOB BODOHKH, IDOBOJAHTCS KOHTDOJILHAA OT-
Kagka 3pJHPTOM ¢ aeOHTOM, OJH3KHM K 3KCIJAYaTaUHOHHOMY. OTKauky
3aKAHYHMBAIOT INIPH NPeKpPalleHHH BHHOcA necka. [lJad HOpPMAaJbLHON 3K-
CIJAyaTtaluHdd UEHTPOOEIKHBIX CKBaXHHHHX HACOCOB COAEpXaHHe TIecKa
B BoJe He goqxHO O6mth Gosee 0,01 9% no secy [39]:

OCTAaHOBKAa OTKAauKH, AEMOHTax 3paudTa, 3aMep rayObuHu cdop-
MHDOBAHHOH BOPOHKH,

5.20. Ilpn ortKaukax 3paudTOM TPpYyOnl  MOHTHDYIOTCA NO CXeme
«UEHTPAJBHO®», KOUA4a BO3AYXONPOBOAHHE TPYOB pPas3MellalOTCH BHYT-
PH BOJAONOABEMHHX, H IO CXeMe «IapaljelibHO®», KOrja Te H ApYr«e
TPpY6n onyckaworcs paaoM, Jluamerpul TpyO 3paHdTa B 3aBHCHMOCTH
OT pacxoja BOAN MOXHO NPAHUMATL no Taba. 18.

5.21. [Ins pa3paboTkH BOJONpPHeMHHIX MnoJjocreil 6GechHIbTPOBLIX
CKBAXHH TIpH rnyOuHe craTtuyeckoro ypoBHs a0 30—50 M Icnoab3y-
joress koMnpeccoput tna 3HMd-BKC, 3H®P-BKC-10, I1K-9M ¢ noaa-
ye# Bosayxa 5—10 m3/MuH u ¢ pabouum nasaenweM 7 Krc/cm2  [lpmo
Oosnee rayBoXoM NOJOXKEHHH CTaTHYECKOrO YPOBHA, a TakKxe Aas ¢op-
CHPOBAHHOH pa3paboTKH NOJOCTH OTK3YKY NPOH3BOAAT boJiee MOLIHBI-
MU KoMmmnpeccopamu tuna YKI1-25/20, YVIIK-80, koropwe uMmeloT npo-
HM3BOJAHTENABHOCTL cooTBeTcTBeHHO 20—25 M3/mumH M 8 M3/mMuH, a pa-
Gouee nasJyerne 20—40 u 80 krc/cMm2.
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Ta6banuuna I8
Jdunamerpsl BOAONMOALEMHBX H BO3AYXONDOBOAHLIX Tpy6 (BHYTpeHHME)

quaMeTrp TPYGS, MM, NPH PACNOJOXEHH R
| napaJajeaLHOM ' UCHTPAJILHOM
Pacxon poal, Jn/c
BOAONOABEM- | BOAAYXONPO- | BOAONOABEM- | BROZAYXONPO-
HO BOAHOR HOR BOAHON
1 —2 40 12 — —
2—3 o0 12—20 | 50 12,5
3—5 63 20—25 63 20
o—©6 63 20—25 75 20
6—9 ' 75 25—30 88 25
9-12 88 25—-30 100 32
12—18 100 30—38 125 38
18—30 125 38—50 150 50—63
30—45 150 50—63 ] 200 70
i
IloBRCHTE HHTEHCHBHOCTD BHKOCA INECKa H COKPAaTHTh BpeMs Ha

pa3paloTKy MOJOCTH MOXKHO CJHeAYIONIHMH IIPHEMAMH:

NEPHOIHYECKH BHK/IIOYAaTh M BKJIOYATh N0Aavy BO3AYXa OT KOM-
npeccopa B CKBaXKHHY, YTO CO3AadeT I'HApPABJAHYEeCKHEe YAapH H CIocobd-
CTBYEeT INOABHXHOCTH OTKOCOB H NPHOJHXEHHIO TIDYHTa K BCaChIBalO-
L1eMy OTBEPCTHIO TPYOH HJIH CTBOJIY CKBAXHHH,

VBEJHUHTE YHCJAO OJHOBPEMEHHO MAEHCTBYIOLIHX KOMIPECCODOB MJK
npuMensTs 60Jee MOLIHBIe KOPMIIpeccoph Ais nopWiIeHus  aeburta
CKB2XKIHH, YTOOH pPE3KO YBEJHYHTb CKOPOCTH BOCXOAAUIEro GUAbLTpa-
LHOGHHOrO IIOTOKA Yy MNOBEPXHOCTH Mecka M OTPHIB IIeCYHHOK OT MacCCH-
Ba;

IIOCTEeNIEHHO CIYCKaTh BOAONOALEMHHE TpyOW BcJen 3a pa3apa-
6aThBaeMoOil NMOBepXHOCTBLID BOPOHKH A0 AOCTHXeHHs TpebyeMoOit ray-
GHHH BOPOHKH,

[Ipn HenoABMXKHOM BOAONDHEMHOH TpyGe no Mepe pa3paGoTKH no-
BEPXHOCTb IleCKa BCe BpeMs YAaJdseTcsd OT BCACHBAIOLIEro OTBEPCTHSA
TPYOH, a coaep)kaHHe Mecka B IlyJbne H HHTEHCHBHOCTb pa3palboTKy
necyaHoro Maccusa nagaer. Haob6opor, npH nepHOAHYECKOM ONYCKAHHH
BOAONOABEMHNX TPYO Tak, 4TOOH HHXHRHE HX TOper OuAa Yy NMOBEPXHO-
CTH IeCKa, HHTEHCHBHOCTbL 3aXBATHIBAHHA IeCKa IOTOKOM BOJAK YBe-
JHIHBaeTcd, pa3paboTka noJaocTH yckopsercs. Jdas nonyuyeHus Mak-
CHMaNLHOro 3¢¢exTa HYXHO, YTOOBH KOHel BOAONOABEMHOiT TPYOH
3pandTa Haxoauiacia Haj pa3pabarTnHBaeMHM TIPYHTOM Ha pPacCTORHHH
0,3 nAnamerpa BcacCHBaKOWIEro OTBepcTHA TPpyOW H obecrneunBajach
MaKCHManhHast BXOAHAs CKOPOCTb B Tpybe B npeagenax 1,4—2 Mm/c.

BaaMeH onyckaHHs BOAONMOABEMHOR TpyOW mnpeasaraetc  TIpH-
KPENHTh K €e HHXKHeMY KOHUY ro¢pHpoBaHHHA narpybokK, 3aKaHYH-
BAOLIHICA METaJIHYeCKHM KOJbLOM C KOPOTKHMH CTOHMKAaMH. NPH He-
NOABHXHOH Tpybe rogpupoBaHHHA naTpyboK pacTArdBaeTcd NnOA rpy-
30M XOJhlUa H cJjelayeT 3a 3aboem, a Osaronaps CTORKAM COXpaHseTcs
Heob6X0AHMOe paccTORHHE A0 NOBEDPXHOCTH mecKa [4D].

Ilpn Hucnonb3oBaHMH ob6cafHoil KOJOHHW TPyO B KauecTBe BOJO-
NOABLEMHOH TPETHHA cnocod HCKJouaeTcH.
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- Puc. 26. ®opMHpPOBaHKHe BOAONPHEMHBOA NOJOETH C
- HCNOabL3OBAHMEM BOJAOCTPYHHROro Hacoca

! — BoxONpHCMHANA BODPOHKA, 2 — BOAOCTPYRAHLIN HA-
coc; J— oGcagHnle TpyOL: 4 — BOOONOARAOWNE TPY-
Onl; 5 — OypoBaA YCTaHOBKA, 6 — Gyposoff Hacoc:
7 — un1aHr nojZadYM BOAbLl K Hacocy; 8 — CAKBHAI
_ maar; 9 —aymnd aag oTcros necka; /0 — scachi-
A N RO A BaAKUWHH waaKr; //—oTCTOAHHK ¢ OYHUIEHHOAR BOIoft

5.22. Ilomumo 3paucdToB ans ¢GOpPMHPOBAHMA BOJONPHEMHOH MO-
JJOCTH MOCYT HCIOJb30OBAThCA BOAOCTPYHHBIe HAacoCh, [locsenoBaTenb-
HOCTL oOnepaudd npy padore ¢ HHMH aHaJIOTHYHA NPOH3BOACTBY (op-
MHPOBAHU® BOPOHKH € MHCNOJb30BaHHeM 3paudrtosB (puc. 26).

BopocTpyHHHHA Hacoc NPHBOAKTCA B JeicTBHe HacocoM Gyposoro
arperara, YTO ABJAETCA DOJbUIMM IPEUMYLIECTBOM, TAK KAK OTnajaer
Heo6XOAHMOCTL B KoMnpeccope, OH MOXeT NPHBOAHTLCA B neitcTBue
TakXe UeHTpobexxHHM HacocoM, OTcyTcTBHe B CTPyHHOM anmnaparte
ABUXKYUIHXCH AeTaJied MO03BOJAET OTKAYHBATh BOAY ¢ OOJblIHM coaep-
Xkanuem necka (no 30 % no Becy, KpYHHOCTBIO ZO 5—6 MM).

0.23. IIpu COOpYXEeHHH 3KCINJYATAUKOHHHBIX CKBAXXHH IPHMEHAIOT-
cA OAHOKOJIOHHBIC BOAOCTPYHHBIE HACOCH KOHCTPYKUHH Tpecra [IpoM-

Tabauuwa 19
XapaKTepHCTHKA BOAOCTPYAHWX HAaCOCORB

y—

[logawa H RasncHue |
t , ITonoXKCHHAC L HaMeTp _
pdannaa::cn:wﬁ:pggﬂm Dugamuyeckoro) JHamMCTp | CMCHHOR BTYJI- IloRaua cTpyil-
YPOBHA BOAK | conna, MM | kH xamepw | HOIO annapara,
n/c MTIa [P CKHAXKHHE, M CMCLUEHHA, MM Ja/C
o 25 25 9,5
26—50 _ 20 6,5
415 J 5175 J 20 4'5
76—100 18
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6ypeoa 1 BVI3CX. Onn BhnyckaloTes ABYX THNOPasmepoB C HapyX-
HuiMH aMaMerpamy 130 m 185 MM. KMIX XapakKTepHCTHKH ITpHBeJEeHbLl B
taba. 19,

[Ipu nopnilueRHH pabodero nasjeHHs B HamopHoR JHHHM Oosblue
3 Mlla npoH3BOAKTEJNbHOCTL almapara YBeJHYHBaercs. Beanunsa
MAKCHMAJbHOTO AaBJeHHs OO0yCJOBNHBAaeTCH IPOHYHOCTHIO IPOBOXSIIHX
IINaHrOB H BO3MOXHOCTAMH OypOBOTO Hacoca.

5.24. Ons ¢opMHpPOBaHHS BOPOHKH M ONLITHHX OTKaueK M3 THA-
DPOTEDJOTHYECKHX CKBAXKHH C LEJbI0 ONpeAedeHHs  (PHABTPaUKOHHHX
nNapaMeTPOB MOXeT OHTb HCNOJb3OBAH TaKXe NOTPYXHOR BOAOCTPYH-
unii Hacoc [IBH-108 koxcrpykuun TIYLP (puc. 27, taba. 20).

5.25. QopMHpOBaHHe BOACNPHEMHOH BOPOHKH C HCIOJb30BaHHEM
BOAOCTPYIIHWX HAaCOCOB JOJXKHO TIPOH3BOAWTLCH HENPEPHBHO, TAK KakK
OCTAHOBKH B paboTe NPHBOAAT K OCaxJAeHHIO rnecKka B OypH/BLHHX
Tpy6ax H Hacoce. Tlepea Xa)XZABIM cOycKXOM JRoJKHA OHTb NpoBepeHa
paborocnocobrocTh Nakkepa onpeccoBkoii. Ilocae cymmaphoit napabor-

< Puc. 27. Norpyxnot moaocTpyAsmft na-
coc INBH-108

] — oypunpRas T1pyla;, 2 — nepexoaHHK:
J— MydTa cCcOepRHATESbHAA; 4 — HarHe-
TaTeJbHAA TpyOGKa, 5 — AKddpysop; 6 —
neeaoMerprueckas Tpyba; 7 — NDHXXHM-
Hoil dnaHew; § — rHApaBJIHYECKHA nakep,;
9 — hraHely KpenJjeHus pPE3HHOBOTO SJe-
MeHTa: /0 — xamepa cMeluedus; // — Ha-
cagka: [/2— xopnyc

N
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Puc. 28. Cxema HopMHPDOBAHHA BODOBKH
CAMOH3INHMBANIWHXCH CKBAXHH

!/ — orosnoBoK; 2 -~ canpHHK; J— 1pYCa
AN" NOKXbEMA NYJAbLNb; F—BOAOUpHEMHAasA
BUDOHKA
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Tabauua 20

Texuuueckan xapakrepucruxa Hacoca ITBH-108

HauMCHORaxe X apaKTePDHCTHKg

Tun Bonocrpyfumft
BuyTpeHHHt JAuaMetrp oOcagHux Tpy6, | 108

MM

[logaua, mM3/4, npH rayGHHe ZHHAMHYe-

CKOrO YPOBHS BOAH:

0—10 ™M 30
10—30 » 25
30—60 » 10
[IprBoAa Byporot  Hacoc (noagaqa

230—250 a/mMuR)
PaGouee naB/leHHe Ha NOPUBOZKOM Ha- | 2—2,5

coce, MIla

Ko3ddauueHT 3MEeKIUHH 2.3

MouTtax Ha tpybax & 42 ama 50 mm
Macca, T 0,009

KH crpyfHoro annapara 6osee 500 u HeoOxoauMa IpoBepka comnia H
BTYJIKH KaMepH CMeUleHHA.

5.26. QopMHpOBaHHE BOPOHKH CZMOH3JIHBAIOLIHXCH CKBAXHH IpO-
H3BOAHTCHA NyTeM BHIIYCKOB BOAKW C 3aMepaMH H30HTOYHOrO AaBJCHHSA
Ha YyCcTbe CKBAXKHHHW H peryJupopanueM Aebura 3anopHOf apMatypoR.

Eciu moHUXeHHe YypOBHA Ha ycThbe H JeOHT OJH3IKH X IPOEKTHHM,
TO (OpPMHpPOBaHHEe BOPOHKH OrpaHHUYXBAETCA BHIYCKOM BOAH C 3a-
RauHbM  peGHToM. [Ina yBesNHueHHst BOCXOAAWEA CKOPOCTH BOAKW B
obcasHble TpyOn OOJBIIOrOo AHaAMETPa ONyCcKaeTCcA KOJOHHA MEHbLIero
AHaMmeTpa. eXXAy onyckaeMolt H o0cagHof KOJOHHAMH HAa yCThe
CKBA>XHHB YCTAaHABJHBAETCA CAaJbHHK, TNO3BONSIOIMHA cBOOOAKO oOnV-
CKaTh 110 Mepe yrayOneHHs nHa BOPoHKH (pHc. 28).

Ecau n36nTOYHOE AAaBJEHHe HA YCThEe CKBAXHHE!, 8 BMECTE C HHM
IOHHUXKEHHe H AeOHT NPH CaMOU3JHBE H3JNHIIHE BeJHKH, TO IOC/e mep-
BOrQ 3Tana BHNYCKA, BHIIOJHAEMOTO C BLICOKUM ACOHTOM H MYTHO-
CTbIO AJA pa3pabOTKH BOPOHKH, CJelyeT YMEHBUIHThL AeOHT A0 Ipoek-
THoro. Perynupysa neb6uMT BeHTHIeM HJAM 3aABUIKKON, NOOHBAIOTCH Ta-
KOro IMOJIOXKEeHHSA, UTOOR INPH NpoeKTHOM nelHATe NeCKOBaHHE NMPAKTH-
YeCKK MNpeKpaTHjJochk HJIH OWJ0 B npejenax HopMu, He creayer no-
IIyCKaTh H3JHUWHKA [OOIMOJHHTEJNLHBIX BHHOC TecKa, KOTOPHH Bejger K
PaCIUHPEHHIO BOPOHKH H YMEHBIIEHHI0O YCTOHYHBOCTH KPOBJIH,

Ecan aebur cKBaXHHHW NPH CAMOM3JIMBE MeHbIlIE NPOEKTHOro R
TpebyeTcss yCTaHOBKA HAacoca, TO IIoC/e INpeXPalleHHs BLIHOCA necka
CaMOH3JMHBOM HeoOXOoAHMO NPOBECTH OTKAauKy 3pJAHPTOM B COOTBETCT-
BHH c OOUIMMH NpaBHAZMH AJA GechHIBTPOBHX CKBAXKHH.

B uesnsix oxpaHH 3amacoB MOJA3eMHBIX BOA H OKpyXawieh cpe-
Abl, 4 TaK»e coXpaHeHHH caMHX OechHJALTPOBWX CKBAXKHER, CHlEAYeT
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He Jonyckathk OecrnoJe3HOro caMOH3JIKBA H3 (OHTAHUPYIOLIHX CKBa-
XuH. [locie HCOKRTAHHII 3KCNNYVaTaUHOHHAA CKBaXXHHA A0axKHA 000-
PYAOBATLCH  OrOJOBKOM, NPEeAyCMaTpPHBAOIUIHM KpPaHOBOE  peryJHpo-
BaHue ¢ oT6OpOM BOAK IO Mepe HeOBXOAHMOCTH.

5.27. EciaH nbe3oMeTPHYECKHH YpOBeHb BOJOHOCHOIO TOPH3OHTA
HaXOIHMTCH BHIUE [TOBEPXHOCTH 3eMJIH, BCKPLITHE NJAcTa IPOH3BOAHT-
cAd C HCNONb30BAHHEM TIJHHHCTPrO pAaCcTBOpPa MNOBHIUEHHON MNJIOTHOCTH
H BSA3KOCTH Bo H3bexxanuWe npuxsata OYypOBOro HHCTPYMEHTA.

IIpy BCKpPHTHM BLICOKOHANOPIIOro mNacTa Ha oOO0CajHOM XOJIOHHE
C INOMOIULID ¢NWIAHLEBOr0 COCAHHEHHA YCTAHABJHBAETCA  INPOTHBOBH-
6poclioe CAJLHHKOBOC  YCTPOHCTBO — MPEBEHTOpP, INPEACTABJRIOUIUHA
co60ii oTpe3ox TPpyOw C BepXHEH KPHIIKOH, 4Yepe3 OTBEPCTHE B KOTO-
POl ¢ CaMOYILIOTHSIOIIKUMCH CcaJIbHHKOM MPOXOIAT OYpHJIbLHBIC TpyObl.
[IpoMBIBOYUHAS XHUAKOCTb OTBOJAHTCH H3 CKBa)XHHHW uepe3 OOKOBOA OT-
BOA IpeBeHTOpa, CHAOMXEHHOro BEHTHJIEM, C NOMOLILIO KOTOPOro pery-
JHPYeTCR® pPACXOA H JaBJIeHHe Ha YCThe CKBAXHHH B npouecce Oype-
g [19].

0.28, Tnybuna BOJONpHEMHOH BOPOHKR 3aMEPSETCA PAa3HHIMH CIIO-
cobamu:

¢ NOMOINLIO OYPOBOro CHapsAa;

ONyuleHHHM Ha 3200# pa3MeYeHHBIM TPOBOJAOM HJH TPOCOM C Mac-
CHBHHIM M JOCTATOYHBIM N0 TWIOILAAH rpPy30M, HE YTONAIOUWMM B NPH-
3afofiHOM mecke:

IPH IIOMOIIH KapoTaXHoro kabess H 30HAA.

O pasMepax pa3pabOTaHHOR BOPOHKH MOXKHO CYAHTb N0 00BLEMY OT-
xa;annoro necka H K03(PHUHEHTY er0 paispuxjeHHs (pasyoMy 1,05—
1,20).

3amep o0beMa BHIKAYAHHOIO IIeCKA M3 MOJOCTH MOXXHO INPOH3BECTH
PaCcyYeTOM HJM ONHHM M3 CACAYIOUIMX METOAOB:

Ha pPOBHOR MJIOWIAJKe, Kyla OTBOAHTCA BOAOMECHYaHAs INYJAbLIA H3
CKBaXHHH H rje 4epe3 Merp U Goanlile pa3z0HTA ceTKa W3 KOJWIIKOB,
IIOMeYeHHBIX CAHTUMETPOBHIMH AeJeHHAMH. JIo OKOHYAHHH OTKAUKH 3a-
MHCHLIBAIOTCA AEJEHHS, R0 KOTOPHX KOJHIUKH 3aHeCeHH NneckoM. [Io Moul-
HOCTH NeckKa y KOJBIIIKOB H 3aHHMMAaeMOH IIOWAAM I[OACYHTHIBAETCS
o6beM necxa:

10 COAEPXKAHHIO NecKa B NyJblle ¥ ee 00BEMY B NPOLECCE OTKAUKH.
Adna 3TOro OXHOBpeMeHHO ¢ 3amepaMmH jefura GepyT npo6y Myannsl B
KaKyil-1H00 eMKOCTb H TIOC]e OTCTAaHBAaHHA OlPeAeNSIOT NPOLCHTHOE
COREepXKaHAe Necka (MYTHOCTH) B Boje no o6beMmy. [lepeBoas ero Ha
00BbeM OTKAUEGHHOR BOAH, HAaXOKAT O6beM BHIHECEHHOrO NECKa 3a onpe-
AeIeHHOe BpeMH.

B nocaegnem Meroiae AJa pacdetra obkhema mecka W MOMHO BOC-
110.1530BaThCA POPMYJIOIN

W=QM;{;, 3 Mt,4,...,+M,t,), (41)
rie Q — AeOHT, NOCTOAHHHR 3a pacueTHHA nepuox; My, M, .., M, —
MYTHOCTb B JOJAX €AHHHUKW (no ob6wveMy); £, f2, .., {n — NEpHOAH OT-

Ka4yK{ C PA3HOH MYTHOCTBIO IIPH NOCTOSHHOM AebluTe.
3AaNHCH NPOH3BOAAT B XKYypHase clenyioiter GopMKu:

1
ITpoxon-
PacueTHNA | xuTeaAb- | [ToHHKE- Jeo6ur, O6beM oT-|O6neM BRI-
nepyox | HocTh ne- HEE, M M3/y MYTHOCTBb | KaweHHOR |HeCceHROro
|  pHORA BOAM, M’ | necka, m'
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3aMepeHHbIN KaKHM-JMH00 MeToAOM O6BEM necka xeaat Ra Kosdi-
HUUEHT pAa3pHXJCHHS H NOJAY4HAIOT O6BbEM TMECK3a B MJOTHOM CJIOMeHHI!,
T. . 06’béM BOPOHKH.

5.29. Yran OTKOCa mecka oA BOACH 3aMEpPAIT B TpocTeiueM JA0T-
Ke 110 HecKOJbKHM NpobaM H BeIBOAAT cpeiuHe. ClenyeT HMeTh B BHIY,
YTO 3aMEepPeHHbLIé B CTATHYCCKOM IOJOXKEHHH YIJIK €CTeCTBEHHOro OTKOcA
ABJISIOTCA MAKCHMAaJbLHBMH AJIS AaHHOrO MeckKa, U B yCJAOBHAX HHTEHCHB-
HOM (HALTPAUHH YEPe3 OTKOCH OHHM JONOJHHTEJAbHO BHINOJa>KHBAIOTCH
rHAPOAHHAMHUYECKHUM I ABJNIEHHEM.

5.30. 31asa o6beM BODPOHKH, ee raybHHY B LUEHTPe M0 OCH CKBAMHHAKI,
NPpUHHMAas CpPeAHHE YrJbl OTKOCA, PACCUHTLIBAIOT 1O (HOpPMYJie KOHYCA HJIH
I1apOBOT'O CErMEHTa BO3MOXHLIH pagHyc BOPOHKHK IO XpOBJie B OGOKOBYIO
QUABTPYIOWYIO NMOBEPXHOCTb, HJIK NPDHUHHMAKT IIPUBEAEHHOE 3HAYEHHE
panuyca, BLITACIAA €ro M0 AaHHBIM ONLITHHX OTKa&YEeK HJIM IKCIJYaTaLHiL
(cM. nn. 4.16—4.18).

Pandyc BODOHKH Aae€T BO3MOXHOCTh OUEHHTbH YCTORYUMBOCTHL KDOBJKH
Hax HeH, a OOKOBasA NOBEPXHOCTb — KPHTHUIECKHE BHMBIBAIOLIHE CKODOCTH
H YCTOHYHBOCTb OTKOCOB,

5.31. 3aTpaThl BpeMeHH HAa cO3naHHe BOJAONPHEMHOM BOPOHKH 3aBH-
CAT OT ABYX OCHOBHBIX (DAKTODOB:

HeoOXoauMoOro Ae6uta H3 OechuNbTPOBOA CKBAXKHHEI H IIPAMO CBA-
3aHHOTO C HHUM pa3Mepa BOPOHKH, KOTOPHIH, B CBOIO oyepeldb, HAXOAHTCH
B 3aBHCHMOCTH OT IDAaHyJIOMETPHUECKOro COCTaBa NECKOB;

cnocoba pa3zpabOTKM NMONOCTH.

5.32. Ins nonyyenus nebura 5—10 ™%/ gocraTouno paspaboTaTh
BOPOHKY MHHHMaJbHbIX pasMmepoB. Eciau npoextHpyetcs Jnebur 70—
100 M3/4, To B TOM e necke BOAOTPHEMHHK ROJXKeH OHTh 3HAYHTEIbBHO
GoJabliiX pa3MepoB. Uem KpynHee neckd, TeM OOablue AONYCKAeTCH BH-
X0AHas CKOPOCThb (PHALTPALMH HA OTKOCAX, TEM MeEHLIIe BOJAONpPHEMHASN
nJaouwans B MeHpile 00beM BOPOHKHK 3a cueT §oJiee KPYTHIX €e OTKOCOB.
PacueTHble jpaHHbIE O COOTHOWIEHHWH AeOHTa CKBaXKHHH H pa3MeEpPOB BO-
POHKH B4IIECK3.X C pa3HbiM KO3 dulLHEeHTOM GHAbTPALHHN [PUBEACHH B
pasnene 4.

FPABHIMHAA 3ACDIIIKA

5.33. Tlecuanblc OTKOCH BOAONPHEMHOH TNMOJOCTH TNOCJKE TPAaBHIbHOH
ee pa3pabOTKH NOA NPOCKTHHA AeOHT, KaK NPaBH/I0, COXPAHAKWT YCTOH-
YHBOCTL H He CO3JA30T NECKOBAHHS B Npouecce 3KCNAYyaTAHU CKBAXKUHGLI.
B pane cayyaer B BOPOHKY ue/lecoo8pa3Ho 3acLINaTh MPABKE C pasmMeponm
seped 2—3 MM, KOTOpHH cnocobeTByeT YCTOHYHBOCTH OTKOCOB IIPH IO~
BHIUEHHLIX CKOPOCTAX (QHALTPALHH H KPOBJH H3 HEJOCTATOYHO MJIOTHHIX
nopoa. OxasniBasg OONOJHHTENLHOE THIApPABAHYIECKOE COIMPOTHBJCHHE,
rpaBHiHas 3aChiIKa He TrapaHTHPYeT BLICOKHX 1eOHTOB CKBaXXHHH. IJay-
GHHa BODOHKH INpH 3alOJHEHUH €€ TrpaBHeM JOJXHA OHTbH HE MeHee
1—1,5 M. BmecTo rpaBua MOXHO HCNOJLIOBATh TPAHYJ/Ll NOJYBCIEHEH-
HOro noJHceTHpoJaa, umewllero naotTHocts 0,2—0,8 r/om®.

b.34. I'paBufinas 3achHIKa B BODPOHKY MOXXeT NPOHU3BOAHTHCA B C.Je-
AYIOUHX CydanXx:

NpH He6OABLIOA NMOTPeGHOCTH B BoAE — AJas GoJiee rapaHTHPOBAHHO-
I'0 COXpaHeHUs NOJOCTH NPH cNaboyCcTOHUHBOH KpPOBJe,;

AN NpelylpeXxJeHHsA KDAaTKOBPEMEHHOIO TIeCKOBAHHA MNPH 4acTo
NOBTOPAIOUIMXCA MYCKAX H OCTAHOBKAX HACOCOB H HEPABHOMEPHOM pe-
XKHMe BoaooTbOpa;

ANA NpeAOXpaHEHHS OT 3aIJIBAHHA BOPOHKH NPH AJHTENBHOM IPO-
CTOEe CKBAXKHHbBI (HA MAacCHBAX OPOILUGHHA); 62



B HeOOMLIIOM KOJHYECTBE — B KauecTBe IPEHHPYIOIIER IIPHrPy3KH
B OCHOBAHHH OTKOCOB JJIR YAEPXAaHHA HX OT ONJILIBAHHA H BHIOJIAXKH-
BAHNA;

AN COKpalleHHA BpeMeHH GOPMHPOBAHHA BOPOHKH.

5.35. O6beM rpaBHHHOH 3aCHIIKH ONpelensAercsa 1o 3amepy obbeMa
BOPOHKH MaH DAKTHUECKN BLIHECEHHOMY H3 BOPOHKH OO0beMy necka {c
yueTOM KO3 pHuKHeHTa pasphuixaenns). IIpH aTtom caeayer uMers B BHAY,
yTO0 06bEM HEOOXOAHMMOro rpaBufg OONYHO MeHhlle 06beMa BOPOHKH, NO-
CKOJbKY TEXHOJOTHYECKH AOBOJLHO CJOXHO NOJHOCTLIO 3aNOJHHThL Tpa-
BHAHWM MATEPHAJOM BOPOHKY. [IpH HCNOJbLIOBAHHH I'P2HYJ NOJYBCIIEHEH-
HOTO NMOJHCTHPOJIA BEPXHAA YACTb BOPOHKH 3aNOJHSAETCA B NEPBYIO Ode-
peAb. B cayuyae coueTaHus TOrO ¥ APYyroro matepuana o0beM 3aCHiNKI
6vaer 61130k 00beMy BODPOHKH.

9.36. JlocTaBKy rpasHs B BODOHKY TIPOH3BOANT Npu cBoBOAHOR 3a-
CLITKE ¥ NPHHYAXMTEALHOK C NOMONIbIO Hacoca (puc. 29).

5.37. I'paBuiiHan 3acuniKa B BOPOHKY SB/1S€TCH JAOIOJHHTEJIbLHOR One-
paunei. C HeRt cBA3aHK JAONMOJHHTE/bEbIE PACXOAB Ha MAaTepHaJsbl, TPaHC-
nopTHpoBKy ¥ Ap. [losaToMy npy npoussoacrse pabor, ecam Gea rpasmii-
HOH 3achink® OOOHTHCL Heqb3f, caeayer OBOCHOBATbh ee HeoOXOAHMOCTD,
116 1€BOe Ha3HadeHHe H Crnocob KauecTBEHHOrO 3al0JHEHHS BOPOHKH.

ACKYCCTBEHHOE KPEIIJIEHHUE KPOB/JI

0.38. Ecaid KpOBJAA BOJOHOCHHIX MECKOB CJA0XEHA c1aboyCTONYHBHIMH
NOPORAMH, CKJOHHHMH K Pa3MOKaHHIO H OODPYIIEHHIO (MATKHE TINIHHBI,
CYr/IHHKK), YCTPOHCTBO BOAONPHEMHOM NOJOCTH BO3MOXHO TOJBKO NPH
NCKYCCTBEHHOM 3aKpeIlJIeHHH KPOBJIH.

— fﬂ-'IBUE Prc. 29. CxeMa 3arpy3xH BOpDOHKH
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Puc. 30. Cnoco6 xpenJeHHA KPOBAH
LEMERTHOR noaynkoh
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Cnioco6nl NOBHIIEHHA YCTORUMBOCTH KpPOBJK pasfesaioTca Ha ABE
rpyNNbl, OCHOBAHHbie HA Pa3HbLIX NMPHHUHNAX: )

HCKYCCTBEHHOE H3MEHeHHe (HINKO-MEXAHHYEeCKHX CBOHCTB MOPONX
XpOBJH B NpeAesax pacyeTHoro csoja ofpyuenus (YnJlOoTHeHHe, TOBLI-
LIeHHE TBEPAOCTH, CHHXKEHHe BOJONPOHHUAEMOCTH K PA3MOKAHHA, YMEHb-

HIeHHE NYYEHHA);
JONOJHKTEJbHOE NOALEPKAaHHEe KDPOBJH CHH3y (LeMeHTHasd IMOAYIIKa,

rpaBufiHan 3achiliKa).

5.39. K nepBoii rpymnmne MOXHO OTHECTH PR METOJ0B, 3aUMCTBOBAH-
HHIX H3 NPAKTHKH CTPOHMTEJbLCTBA OOBEKTOB HAa IPYHTAX € NepBOHaya/b-
HOf cjaBGof Hecyuie#i cnocoBHOCTLIO, HO NOKA He pa3pabOTaHHLIX NpHMe-
HHTeJbHO K GechHAbTPOBRIM ckBaxxuHaM. HMeomuecs cnocobnl mponu-
ThIBAHHA TOPHEIX NOPCJA 3aTBEepAeBalOUIHMH pAacTBOpaMH (LEMEHTalHAd,
CHJIMKATH3ALHA, CMOJH3ALHA) He SBAAIOTCH 3D (DEKTHBHLBIMH AJ8 TJIHH H
CYIJIHHKOB BBHAY BeCbMAa HH3KHX OGHJIbTPANHOHHMIX CBOHCTB 3THX NOPOX
H OTCYTCTBHA TEeXHOJOTHH HHBEUHPOBAHHN PacTBOPOB B naacT ¢ 3abos
CKBaXXHHLI, TePMHUECKHH METOXA, T. €. 00XKHT NMOPOAK B CTBOJIE CKBAXKHHH!,
NOKa BLIMOJHAETCA B CYXHX H HeraybOKHX CTBOJIAX H JaeT OrpaHHYEHHHH
B pa3Mepax (X0 2—3 M B auaMmerpe) OOOMIKEHHHWH LHAHHAD TpYHTa.
DJIEKTPOXHMHUECKU MeTOR (3JKTPOOCMOC U NPONHUTHIBAHHE) C HCMNOJbL3O-
BalHEM IOCTOSAHHOrO 3JEKTPHUYECKOro TOKAa H XHMHYECKHX pacTBOpPOB s
YCAOBHH NPH3a0OHHOA 30HB CKBAKHMHLI BeCbM3 CJOXKEH. 3HauYHTe/bHas
rnyOHHAa, OrpaHHYEHHOCThE NPH3aBOHRHOr0 MPOCTPAHCTBA H OOBOLHEHHLIE
YCJAOBHSA 3aTPYAHAIOT NPUMEHEHHe MeTOAOB 3TOH TPYIIMKI.

5.40. Ko sTOopoft rpynne oTHOCATCH 0oJiee NEPCNEKTHBHHE METOXH,
HCNIOJNb3yEMBIE HAa NPAaKTHKe:

CO3ZaHHe LEMEHTHOA TMOAYUKH: BHayane OOHUYHLIM NyTeM B Meckax
dopMupyeTcs BOPOHKA ray6HHOR O0K0A0 (0,4 M, KOTOpas 3aNOJHAETCH Ue-
MEHTHbhIM pacTBOpOM. [las ayuylmero cuenjieBuss ¢ ueMeHTOM Ha OaluMake
ofOcanubix Tpyb HaBapuBaloTcs nonepeudble pebpa. ITocse 3aTeepreBanus
B UEMEHTHOH MOAYHIKe NpOOYypHBAETCA CTBOJI, 4 CHH3Y (GOpPMHpYeETCH BO-
Jonpuemuas noJjocts (puc. 30);

3anoJIHeHHe BOJLOTNPHEMHOH BOPOHKH TPAaBHEM HJIH HCKYCCTBEHHBLIMIL
'PAHYJZMH, CJAYXKAalUKMH ONOPOH AJIR KPOBJAH B €€ eCTEeCTBCHHOM MOJO-
HEHHH HJH Nocse AedopMalvH H ocelanHA. JPPEeKTHBHOCTL 34CHINKH B
KayecTBe ONOpPH AJI8 KPOBJH 33aBHCHT OT NOJHOTH 32N0JHEHHS BOPOHKH.
Han6onee TpyaHas AJid 3aNOJHEHHs 30HA HAXOAUTCH Ha KOHTAKTE Nec-
JaHLIX OTKOCOB C KPOBJEH, rie npu OTKaukKe pPa3BUBAIOTCHS MAaKCHMAJb-
HHE€ CKOPOCTH ITIOTOKA BOAM, KOTOpPHE Pa3MLIBAIOT I'PaBHiA H NecOK, obpa-
ays Bce 0OoJiee yaaneHHHE OT CTBOJA lUeJeBhe NOJOCTH. BhICTYNAIOMHK
HHXe KPOBJIH KOHell 00cafHOf KOJOKHHH TaKXe 3aTPYAHSACT nepeMellieHHe
3aChINKH OT CTBOJIA CKBaXXHHbI, [Ipu npousod xposne 6e3 ocexanHuii He-
NNOCPEACTBEHAOMY €€ KOHTAKTy € rpaBHeM MeluaeT ABHXKYWIHHACHA K CTBO-
Ny notok BOAH. IIpn ocenanuu caaboit KposaM rpaBHit CTaHOBHTCHA ee
CTIODOH#;

LeMEHTallusl 3aTPYOHOrO NPOCTPAHCTBA CBA3LBAET UEHTPAJALHYIO
4acTb napabosnonna ¢ 06CaAHOA KOJOHHOH, B pe3yJbTaTe Yero B LIEHTpE
NIOJIOCTH MOABAACTCH ARONOJAHHTENbHAR ONOpa AJARA NOpoR Kposau. [lpu
3TOM 0E30NMOPHHH NpPOJET XPOBNH yMeHbLIdeTcsl B 2 pa3a, BHCOTA HOBOIO
¢soaa —B 1,0 pa3a. IT0 cnoco6CTBYeT NOBLIIUEHHIO YCTONYHBOCTH
KPOBJH.

[Ipeanaraercs Takxe cnocol YKpemJeHWs FAMHHCTOR KPOBJH MyTeM
3aKaiKH MOX Hee CXKATOro BO3AyXa M CO3JAHKWA BO3AYIUHOH NOAYINKH
AJR HCKJIOYEHHS! KOHTAKTA IMIHH ¢ BOJAOH, YTO MPENATCTBYET PA3MOKAHHIO
raMH (aBTOpckoe cBuaerenncTBO0 Ne 614215, xn. E 21 B 33/138, ABTOPHI
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B. C. Osonos, ¥O. . Xyropaucknh), 3aecs BepxHasa waunbosaee, NPOAYK-
THUBHAfA YacTh OTKOCOB BOPOHKH H30JHPYyercs BO3AYWHOR NOAYLIKOH, A
paoTa NOTOKAa IpeRe]bHO BhINONAXKHBAacT BOPOHKY. JlaHmmH cnocob
HYX/2eTCH B NPOUIBOJACTBEHRHON NPOBEpKe.

I[TEPEOBOPYIOBAHUE CKBAXXIIH C OHMJIbTPAMHU
B BECOUJIbTPOBLIE U HAOBOPOT

5.41. Cxpaxuuu, o60pyaoBaHEue (HJIbBTPaMH, HepeaKko He obccre-
yyBaT TpebyeMOR NPOU3IBOAHTENLHOCTH HJH BHIXOAAT H3 CTPOS IO NpH-
YHHAM:

GOJLIIHX THAPABAHYECKHX CONPOTHBAEHMH YCTaHOBJeHHOro ¢HIALTPA
H IprJerapoies 3arAHHH3UPOBAHHON 30HH,

XHMHYECKONH K MexaHHYeCKOH KonbMaTauHH (DHABTPA NP1 3KCIIYa-
TallHH, )

YBeJHUEHHS BLIHOCAZ Necka yepe3 QHALTP NPH AONOJHHTEJbHOH Ha-
Ipy3ake.

B Takux caydasx Ha CKBaXXHHAX DPOH3BOAAT PeMOHTHHeE palGoTH.

5.42. Eciy 110 raaAporeocNoOryyeckKuM yCJOBHSIM BOIJOHOCHbIH TOPH3OHT
MoxeT obecreguTh 0oJee BHICOKYIO IIPOH3BOIMTCJALHOCTL CKBAXKHHH, a
JKCNAYATHPYEMBIA TCCUAHBIA NMAACT NEPeKpHIT YCTOXHMHBRIMIL MOPOJLaMU,
TO NpH PEMOHTE CKBaKIIHY C (HJALTPOM MOXHO nepeobopynosaTh B Ocec-
GHALTPOBYI. BojonpueMHyio BOPOHKY CjeAyeT yCTpauBaTb B BEPXHEH
yacTH BOAOHOCHOTO nnacta. Obcaguasg KOJOHHA BHIE BOAONPHEMHOH BO-
DOHKH A0O/KHA HMETb HaAeXHYIO 3aTpyOHYIO LeMEHTAUHIO.

5.43. B 3aBHCHMOCTH OT NpexHEH KOHCTPYKUHH CKBaKHUHBI, HMelO-
IHXCH TEXHHUYECKHX CPeACTB PCKOMEHAYIOTCS caeayiouiue cnocobu nepe-
X042 ¢ GRALTPOBON KOHCTPYKUUHK HA GeCchHHNLTPOBYIO!

u3BaeyeHHe ¢uabTpa ((PHJALTPOBOH KOJOHHBI) H CO3XaHHe BOAOMPH-
eMHON INOJOCTH B NCcKe HHXKe ObamMaka obcaaHHX TpyD, KOTOpHE He
ROMKHHL OblTh 3arayGaeHHBIME B necok Gonee 0,6—!1 M (puc. 31). Ilocne
H3BJedYeHUs QUILTPA BHAYaJje A0JO0TOM pa3bypHBAIOT H pa3pyuwalT Npo-
MHIBKOH 3aKONLMAaTHPOBAHHLIA CAOH necka B OniBlIeH 3auHJILTPOBOH 30-
He, a 3aTeM OOHMHBIMH cnocobamu QOpMUDYIOT NOJAOCTD;

nepdopauHs MAKCHMAJbHO KPYIMHLIMH OTBEPCTHAMH OOCaAHOR HJIH
GUALTPOBOR KOJOHHBI NPOTHB NECYAHOro njacta B HHTepsanae 0,0—2 M
HHXe Cro KpOBJH M OTKa4yKa BOJAONECYAHOH NYJbNLl TEMH Xe METOLaMH
JJSL CO3JaHUA BOJONPHEMHOH BOPOHKHM 3a KOJOHHOH Tpyd (pHc. 32).
Jror crnoco6 GoJjiee yHHBepcaJieH, IOCKOJLKY BCe KOJIOHHH TPYyO oOcTa-
JOTCH B CKBa:KHHe, a nepdopauHio MOXKHO IPOBECTH B HYKHOM HHTEpBA-
e, HO AJA 3TOrO HEeOOXOAMMO WMETb COOTBETCTBylLlee obBopyaoBaHie
no rayOunHofi nepdopaunn Tpyb. [ig 0AHOKONOHHON KOHCTPYKIHH CKBAa-
KHH AAHHBIH CNMOCOO SBJAAETCHA €AHHCTBEHIIO BO3IMOXKHBIM.

5.44. Ilepexon ¢ GecHABTPOBOA KOHCTPYKUHH HAa GHIBTPOBYIO MO-
JKE€T BO3HHKHYTb B CJygae Hexoydera OcobeHHOCTERN reoJsIorHYeckoro pas-
pe3a HAM HECOOAIOACHHS TEXHOJIOTHH YCTPOHCTBA OGecthUNbTPOBHIX CKBa-
XKHH B pe3yabTaTe dero NPOHCXOASIT BLIBAJEI TOPOJA B BODOHKY IO 3aT-
pyOHOMY IIDOCTpAHCTBY H3-3a IJIOXOf LeMeHTauHH, O6pYLUEHHE KPOBJIH,
ANHTEJbHOE [TeCKOBaHHe.

HJannua rpebyemoro ¢uarTpa B 5—15 pa3 npesuwaer rayGHHY Bo-
pouky. Pabouyio yacTe GHALTPA YCTAHABIAHBAIOT HIDKC OBLIBIICH BOIO-
npHeMHOR BODOHKH, B HHTeDBaJe KOTOPO# 00BaJikl BHIEJeXKaUHX, OCO-
OeHHO TVIHHHCTHIX NOPOA, YXYAWIAIOT (PHABTPAUHOKHHWE CBORCTRA NMaacTa.
C1BoJa CKBUXMHUL cAeAyeT LipupaboTaTh K0 TAKOK CTeNeHH, 4TOOH BHLICTY-
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nu noxfamMagsHoOf LEMEHTAllHH He HADYIUHJIX LeJOCTR GuUAbTPA BO Bpe-
Ms ero cnycka. bypenue uepe3s BODOHKY MO PA3PHXJEHHOH 30HE MOXET
CONPOBOXKAATHCA NOTJIOUIEHHEM NPOMBBOYHOA XKHJAKOCTH, 3anac KOTOPOH
ReoOXOAHMO HMETb IIPH BHIIOJHEHHH 3TO! ONepaluH.
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Puc. 31. CxemMa nepeobopyAOBaHMS CEBaXupL nyTeM uisaeveHus OuianTpa (Q) =
CO3aHHA BOAONpHeMHOR BOPORKH (6)
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Puc. 32. CxeMa nepexoaa Ea G6Gecdhuanrpomodt orlop
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BOALI NYyTEM nepdopanuX

naxbrasTponoft xoJdOHHW (a), ¢PMaAbLTPa (6) wmawm o6caaHofl xOoJOKHMW (8) K obpa-
30BAMHS BOpPOHKH 3a TpyGamnu

F'EQJIOIO-TEXHHMYUECKAS JOKYMEHTAIIMSL

9.45. B cocTaB reosoro-TeXHHYECKOA JOKYMEHTALMH NPH COOPYKEHHH
GechHALTPOBBX CKBAXHH BXOAAT OObIYHBIE MaTepHashl, NPELYCMOTpEeH-
Hble CNelHANbHBIMH HHCTPYKUHAMH N0 6ypeHHI0 CKBAXXHH HA BOJY.

[IppuunuansHBEIX OTJIHYHA OT YCTAHOBJEHHBIX (DODM TreoJIOr0-TEXHH-
YeCKOH NOKYMEHTAaUHH GecPHUNLTPOBbIE CKBAMHHL HC HMEIOT, HO [0 HHM

AOJIXKHA

¢HKCcHpOBATbCA CNENH(PHKA YCTPOACTBA BOAONPHEMHOHR YACTH.

Caenyer noapobHee xapakTepH3OBaTb JHTONOTHYECKHH COCTAB U (H-
JHKO-MeXxaHHYeCKHe CBOKCTBA (1O o6pa3naM) ropHhIX NOPOJ KPOBJAM HaX
BOJOHOCHBIMH NECKaMH H IECKOB, B KOTOPhIX YCTpPaHBaeTcs BOJONPHEM-
HaA NOJOCTh; KPENJIeHHE CKRAXHHNW TpyGaMH DNpH NepexoAe K BOROUDH-
EMHOH II0JIOCTH; cnoco0 UEMEHTAUHH 3aTPYOHOrO NPOCTPAHCTBA; PEXHM
OTKAa4YKH NNPpH QOPMHPOBAHHK IOJIOCTH, BEJUYHHY NMECKOBAHUS, NPOJOJIKH-

TeJbHOCTE OTKAYKH H O0BEM H3IBJIEYeHHOTOQ Iecka;

pacueTel pa3MepoB
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MONIOCTH, AeOHT M NOHHXEHHEe YypPOBHR BOAH IIPH OTKAaYKe pEKOMEeHAYye-
Mble IJig 3Kcnayatauud, O6s3aTelbHHMH ABJAACTCST 3aMep rayOHHbI BO-
AONPHEMHO! BOPDOHKH IPH MaKCHMalbHOM JeOUTEe M nocne OTKAuKH C
NpoeKTHuM AebGuroM. JlanHHe O raybuHe BOAONDHEMHOK BOPOHKH 3aHO-
CATCA B NMacnopr ckBa>XyHbl. IIpH 3achnke rpaBHst NPHBOAATCA R3HHbLIE O
ero rpaHyJAOMeTpPHIEeCKOM COCTaBe, KOJHYyecTBe H Cnocobe yKJalkH B BO-
JOIIPHEMHYIO NOJOCTD.

Becpuabrposas Bono3abopHas CKBaXXHHA CHAETCR B 3KCIJIYaTalHIO
IO NPHEMO-CAATOMHOMY aKTy C nepepavei HEOOXOAHMOH I'€0JIOTO-TeXHH-
JeCKOW ROKYMEHTAlUKH B YCTAHOBJIEHHOM NOpAAKE.

DypoBasg opranu3auus NpH chavye 3aKa3IHKy YK43wBaeT B NAacHopTe
CKBAXXHHL HAPAAY C APYTHMH CBeJEHHAMH TJYOHHY BOJONpPHEMHONR BO-
POHKH H 02T PEKOMEHAAUHH O peXKHMe SKCIYaTalHH CKBA>KHHbLI H THNE
BOAONOABEMHOrO 000PYIOBAHHA.

K akTaM Ha ckpnThe paboThH (LeMeHTAINHIO, TPaBHAHYIO 3aCHLIIKY,
ne3rHdeKUHI0 CKBAXHEN H ApP.) KAobapasieTc akKT HA pa3pabOTKy BOJAO-
IIPHEMHOK II0JIOCTH, B KOTOPOM IIPHBOJATCA AaHHHE O KPENJeHHH CTBOJA
CKBAXXHHBl HaJ BOAONDHEMHOR MOJOCTLIO, crtocobe H NPOAOJIMKHUTENLHOCTH
pa3paboTKH IOJOCTH, 00beMe OTKAYaHHOro necka, rayb6nHe BOPOHKH MNpH
MAKCHMAJbHOM aebHTe H NOHHXXEHHH YPOBHS H IOCNE OTKAYKH C IIPOEKT-

HWM n1eOHTOM U MOHHXXEeHHEeM.

6. METOIbl ONPENEJEHUS
rMAPOTEOJIOTHYECKHUX MAPAMETPOB

OCHOBHBIE OT/TUUUS
B OITPOBOBAHHH BECOHUJ/IBTPOBbLIX CKBAXHUH

6.1. I'naporeosorpueckue napaMmerpn ONpPeAensiiOT TUAPaABIUTECKHE
CBOJICTBA BOJAOHOCHOH TOJIWIH H HCNOAB3YIOTCA NpH OOOCHOBAHHH pa3-
JJMYHRIX BHAOB CTPOHTEALCTBA, B YACTHOCTH BOA033200p0OB MNOA3EMHHX
BOA, MEJIHOPATHBHHX CHCTeM. K YHCJY OCHOBHHIX NapaMeTpoB HANOPHHX
BOAOHOCHHX F'OPH3OHTOB, PACCYHTHIBACMKEIX 10 Pe3Y/bTATAM OMNKITHHIX OT-
Kayek, OTHOCATCA KO3(hpHUUEHTH DHILTPpAIHH, BOAONPOBOAHMOCTH, Nbe-
30IPOBOAHOCTH, ynpyras BOAOOTAA4E, KO3 PHIHEHT [TepeTeKaHHR B CJ0-
HCTOR TOJILIE.

C KOHCTPYKTHBHHIMH OCOOEHHOCTAMH BOJAONPHEMHOR 4YacTH CKBaXXH-
HL! CBSI3AHA ee BOA03aXBaTHafA CriocOOHOCTL H, KaK CJACACTBHE, — HaLeX-
HOCThL ¥ AOCTOBEDHOCTb THAPOrEOJIOTHYECKHX NapaMeTpPoB BCKPHBAEMHX

BOJOHOCHH X FOPH3OHTOB.

6.2. Ocobennoctu ycrpofictea BojgonpueMHORA mosaoctH GechHanTpo-
BOR CKBaXXHHH CJAEAYIOMHM OO6pa3oM OTPaxKaWTCA Ha THIAPABIHYECKOR
XapaKTEPHCTHKE CHCTEMH MJAACT — CKBAaXHHA®

CKBaXHHK NPYMEHAIOTCH TONLKO B HANOPHLIX NNaCTax,

MO CTENeHH BCKPHITHA IIJ1aCTa CKBAXHHH YAINE BCEro, HCKJIIOVAH
TOHKHE MIJIACTH, ABAAIOTCHA HECOBEDIUCHHMIMH (rJy0HHA BOPOHKH OOKYHO
RO 2 M);

N0 XapPaKTepy BCKPHITHA CKBAXKHHH OTAKRYAAIOTCH BLICOKOR CTENEHBIO
COBEDIUIGHCTBA, IOCKOJbLKY Ha (QHABTPYIOUeR MOBEPXHOCTH MeCKa OTCYT-
CTBYIOT K3aKHO-IHO0 NMOKPHTHSA, & NPH OTKAYKE NPOHCXOAHUT IMepecopTH-
pOBKa MaTepHana OTKOCOB, BHHOC 00Jiee MEJKHX (PPAKUHMA H INEpeoT.o-
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KeHHe KPYNHHX, o6pa3yercs QuIbTpYIOIE@d NOBEPXHOCTh € Oosee BHICO-
KOA NMPOHUIAeMOCTbIO, YeM INACT,

MOoBHIlICHHE NPOHHUAEMOCTH NPH3abOfRHOH 30HW (OTPHIATENbLHLINA
«cKHH-3G(PeKT») [O03BOAAET AOCTATOYHO HAAEKHO BHAENATh NPeACTaBH-
TeJibHBA YYacTOK HAa MHAHKATODHOM rpadunke OTKaYKH A/ ONpeResIeHHA
napaMeTpos,;

Npd OTKayke MAKCHMAJLHOE TMNOHH)KEHHEe Hanopa ¢QOpMHpyeTcA He
TONBLKO B CTBOJIE CKBaXKHHBL, HO M HaA BCEH NJIOManbi0 BOAONPHEMHOHA
BOPOHKH, NOCKOJbKY CKBa)XXHHA NpeAcTaBjaserT co0oi OOLHH Nbe3oMeTp
BCeX TOUEK NOBEPXHOCTH BOPOHKH,

BOAONPOBOAHMOCTL NIAACTA onpeaeasercs AeOHTOM, a NocaefHHR —
BeJIMUHHOH BOPOHKH, OAHAKO [JA BH3yaJbHOrQ Hab/iofeHHa H BCECTOPOH-
HHX 3aMepoB GOpPMbl H pa3MepOB c¢03/aBaeMOH Ha 3a00e I0J0CTH TEXHH-
yecKHe CPeACTBA NI0KAa OrpaHHYeHk;

BLICOKOAeOHTHHE OTKAUYKH H3 0ecOHJLTPOBHIX CKBAMHH OXBaThIBAIOT
cBoUM 3 PEeKTHBHHM BJIHAHHCM 3HAYHTC/NbHLE 30HK C RAJNLHHMH HaOJIC-
RATeNbHLEIMH CKBa>XMHAaMH, YTO NO3BOAAET XaPaKTepH3oBaTh OHOJbLUKE
NJ0IMAAH NPH YMEHbIIGHHOM KOJyecTBEEe HAOMI04aTENbHbIX CKBAXHH,;

OTCYTCTBHC THAPAaBJHYCCKHX NPENATCTBHA B NPH3ab0ORHON 30HE NO3-
BOJAET MOJIyYaTh AOCTATOYHO BBICOKHC JAE€O0UTH M ycMelHO onpoOOBaTh
TOHKHE IIACTHl, MEJIKO3EPHHCThIC, NLJIECBATLIC M TJHHHCTLIC [IECKH;

HHPOPMATHBHOCTL OAMHOUYHBIX OTKayeK H3 0ecPHJAbTPOBHX CKBAXKHH
H HaJleXXHOCTb ONpPeReNCHHA N0 HUM BOJAOMNDOBOAHMOCTH CYINECTBEHHO
NOBHIINAETCA 32 CYET YMEHblUIeHHS «CKHH-3¢¢eKTa», NOCKONbKY TeXHOJO-
Mg [O3BOJSET PACCYHTLIBATH HAa XOpollee KayecTBO NpUH3abOHHOW 30HH;

B YCJAOBHUAX CHATHA TBAPABJHYECKHX INOMeX MEXAY (QHIbTPYICILHM
MacCCHBOM H CKBaXXHHOR oOliec kayecTBO noJaydaemoll HHOOpMALHR O
BOAOHOCHOCTH IJ1ACTA NOBLIIAETCA.

8.3. 'maporeonoruyeckue napaMeTpul NPH HCNOMBL3OBAHHH OecthHNb-
TPOBHIX CKBAXKHUH ONPedeNIAIOTCA N0 pe3yJbTaTAM ONLITHO-(PHALTPALHOH-
HhIX paboOT K 3KCIJyaTaUHH BOA03a60OPOB, B I11aCTaXx HEOrpPaHHYEHHbIX H
OrpaHddeHHHX B IJ1aHe H pa3pe3de. OOpabOTKEG pe3yabTaTOB OTKauexK
NMPH Pa3HbIX YCJOBHAX H TEXHHKe ONLITHbIX paboT NPHCYILLH BCe Te 0CO-
OeHHOCTH, KOTOphle XapaKTEePHH! JUIA CKBAXHH ¢ QHUIALTPAMH B HAIMOPHLIX
ropu3oHTax. [1py 3ToM uMeetTcs H cBOos cneuuduxa, cBsi3aHHAs] ¢ Xapak-
TCPOM BOAOIPHEMHOA 4acTH 6eCPHALTPOBRIX CKBa>KHH.

O6une MeTOAB HHTEPNPETAUHH ONLTHO-QUALTPALUHOHHLIX paboT
noApoOHO OCBEIEHH B TFHApOreoJoruyeckoit aurteparype [10, 26, 28, 37,
43]. Onn TpeOylOT ONpeles]IeHHOR KBaJAH(HKAUHH, TBOPYECKOIO I10AXO0JA
B KaXI0M KOHKPETHOM CJiy4ae H He MOTYT XKECTKO pPerJJaMCHTHPOBATbCH.

Hux¢e KpaTKO H3JaraloTCA pCKOMEHAAIHH N0 NPHMEHEHHIO TEX METO-
JOB OUEHKHM THApOreoJIOrHYeckuXx NapaMerpoB, KOTophie aNpOOHDPOBAHMI
Ha NpakKTHKe NpPH OUEHKe 3KCNNYyaTaUHOHHLIX 3RMacoB IMOA3EMHHX BOJA
no G6echHALTPOBHM CKBAXKHHAM.

PACUHET 'MAPOI'EOJIOTMYECKHUX ITAPAMETPOB

6.4. Hanbosee HageXXxHHIMK MeToAaM¥ pacueTa Ko3(pOpHUMEHTOB BO-
JONPOBOJAHMOCTH, ILE30NPOBOAHOCTH ABJAITCA TE, KOTOpHEe 6asHpyloTcA
Ha YPAaBHEHHAX HEYCTAHOBHBLUCI'OCH ABHXKCHHA. B WacTHHIX caydasx, NpH
AOCTATOYHO TOYHOM ONpejesIeHHH pa3MepoB BOJAONPHEMHOH IONOCTH H
COOTBeTCTBYIOIIHM HM CTPOTHM pacueTHHIM 3aBHCHMOCTAM JJIA KBa3uCTa-
QHOHAPHOr0 peXXHMa, MOXKHO HCIONMb30BaTk QOPMyJW CTAUHOHEPHOH
GHNLTPALUHH AJA OnpeXesieHHS x03¢PHUHMEHTOB (HABTPAUMH H BOAONPO-
BONHMOCTH 10 ORHHOUYHHM CKBAXXHHAM.
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Onpesesexse THAPOrecJOTHYECKHX IapaMeTPOB NO MHOrOAPYCHHM
GechHNLTPOBHM CKBAXKHHAM C HECKONBKHMH BOJONPHEMHEIMH NOJIOCTAMH
BJOJMh CTBOJA BO3MOXHO JIHIIL [0 METOAHKE HEYCTaHOBHMBIIEIOCA pe-
XKHMA.

Ko3sddriiaedT nbe30NPOBOAHOCTH NJIACTa YyCTaHABJHBaercd O Kyc-
TOBLIM OTKAYKAM HJH JIO MHOTUOJIETHEMY PEXHMY 3KCIJyaTaunH BOR034-
6opa, K03 HUHEHTH BOAONPOBOAHMOCTH H (DHALTPALUHHK — NO KYCTOBLIM
HJIH OJUHOYHLIM OTKauKaM, K03(¢HUHEHT yNpYroH BOAOOTAAYH — NMYTEM
JeJEeHHs BOAONDOBOAMMOCTH HA TLE3ONPOBOJIHOCTB, KO3Q(HNHEHT nepe-
TeKaHHA — IT0 KYCTY CKBaXKHH.

6.56. [IpaBomepHocTh MNpHMeHeHHS K O6eCQHIBTPOBHIM  CKBAXKHHAM
rpadoananuTiyeckoro MeTona [lxefixo6a, ocHOBaHHOroO Ha GropMyJe TeH-
ca 4SS COBEPILUEGHHOH CKBaXXWHEWL, 00OCHOBAaHA NyTeM BBCAEHUs NONPABKI
HAa HECOBEpPLIEHCTBO UEHTPaJbHOH CKBAXHHbBl (C YUYCTOM [IpHBCAEHROrO
pagMyca) HAH yRaleHHd HalJlogatTe/bHLX CKBAKHH OT BO3M YL al01eH
Ha COOTBETCTBYIOLLCC PAaCCTOAHHE.

Il OICHKH NOTPelUHOCTH HcnoJsb30BaHHa MeToaa JlxeAkoba aua
6ecthHILTPOBLIX CKBa)(MH NnocTpoeHs! rpadukn (puc. 33), no3BOJAIOULHC
OLEHMTh 3Ty NOrpeIIHOCTh, BuOpaTh HYXXKHOE paccTosHHe A0 HabJaoja-
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Puc. 33. I'padHK ouweHKH BO3IMOMHOCTH NPHMEHEHHS MeTOAd N xelixo6a aaa obpa-
60TKH AaHHLX oTKauexk K3 OGechHABTDOBHX CKBAXKHE
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TeJLHLIX CKBAXHH (r) H AJUTENbHOCTb OTKAuKH (f{). KpuBuie nocTpoeHh
HAa OCHOBAHHH aHalH3a MNOrpeluHOCcTeH, BO3HHKAIOMIHUX NPH 3aMeHe pac-
yeTHOA cXxeMbl COBEpLIEHHOH CKBAaX»HHLI B OrpaHHYeHHOM [0 MOUIOCTH
(m) njacte cXeMOH TOYEYHOrG CTOKA B HeorpaHmueHHoM njacrte [9].
Ilnsa HCNOJb30BAHHA 3THX KDHBBIX HeOOXOAHMMO, 3aJaBLIXCL NDPHOJIHIKEH-
HLIMH 3HaUeHHAMH KO3(¢HIHEHTa Nbe30NPOBOAHOCTH (@), OPHEHTHPOBOHU-

HO BMUHCJAHTb 060OIeHHHe BeJHYdHH r/m ¥ r/2 YV at u nafith Ha
pHC. 32 COOTBETCTBYIOLIYIO HM ToukKy. EcCHH HanAeHHaA TOYKA JEXHT
BHILIE KPHBLHIX, TO npuMeHeHHe Metoaa [xefiko6a ne aaer norpeliHOCTH
GoJibllIed, YeM YKa3aHO Ha KPHBOH. Ec/iH e TOUKa pacloJIOXKeHa IMIIKe,
TO HeO6XOAHMO YBE/JHUHTb PaCCTOAHHE A0 HaOJMI0QaTeJbHONM CKBAXKIHbI
HJAX AJUTENbHOCTb OTKAYKH, HanpuMmep npH m=40 M, r=00 M, £=10 cyT,
a=10% M?/cyT norpemwrHocTs 6YACT 3HAYHTEJBLHO MEHblle B %, Tak Kak CO-

oTBEeTCTBYIOMIad WM Touka M c xoopamHaramu (r/m=125; r/2 V al=
=(,025) JneXxuT BHlue KpHBLIX. B nogaBasiolleM GOJLIIHHCTBE INPAKTH-
JeCKHX Cc/yyaeB pacyeTHble TOYKH JNOXKaTcH Bhille xpuBOH D5 %, uyro nos-
BOJISET IIHPOKO HCNOAL30BaTh Meros JlXelikoba naa OecthusbTpOBHX
CKBAXIH.

6.6. 3uaueHHs Ko3pdHUHEHTOB BOXONPOBOLUMOCTH H I[bE3ONPOBOA-
HOCTH HAXOLATCA NYTEM HHTEPNpeTalHK mnoayJsorapu¢MHueckux rpadii-
KOB TNPOCJEXHBAHUA YPOBHEH BO BpPEeMEHH M NO NAOUAAH IIPH KBa3HCTA-
IHOHADHOM peXHMe OTKaukKH HAK nocne ee ocTaHOBKH. [lpm KxycTOBOM
OTKauykKe HCNOJb3yeTCcH NpPsSIMOJHHeHHAsd 4YacTh TIpadHKOB 3a MpefesaMH
BJAHAHHS THAPOAKHAMHUECKOrO HECOBEPLIEHCTBA H rpaHHIl I1acTa: Bpe-
mentoro (S—Ig{), naomaxuoro (S—Igr) uau KoMGHHMPOBAHHOTrO
[S—I1g(t/r?)] npocaexuBanua, rae S — NOHHXEHHE HJH IOBLILIEHHE
VPOBHA; { — TEXyllee BPeMS; 7 — pacCTOSSHHE HAOMIOAATENLHLIX CKBAXHH
OT UEHTPAJbHOH.

IIpy OAMHOYHOR OTKayke KO3(p(dHUHEHT BO/JAONDPOBOAHMOCTH Onpe/le-
JseTcsd no npAMOJHHEHHON dYacTH rpaduka BOCCTAHOBJEHHR YPOBHS
(S—Ilg t) nocae npekpauleHHs paboOTHl CKBAMKHHbLI C NOCTOSHHHM (HJH
3aKOHOMEPHO H3MEHAKUIUMCH H NpPHBCAEHHHM) AeOHTOM IIpH KBA3HCTA-
IIHOHAPHOM DEXKHMeE,

[Tpu McasenHoM BOCCcTaHOBJeunn yposis, koraa (= (0,1—0,05)7,
nocje KycTOBOH HJH OAHHOYHOH OTKauKH NpHMeHsieTcs rpadoana lHTHYeC-

Tt
Kui MeroJ Xopuepa, OCHOBAHHHIH HA 3aBHCHMOCTH (S—lg 7 ). rRe

S — noshIlleHKe ypoBHA; T — NPOAOMKHTENLHOCTL OTKAUKH: [ — MPOROJI-
XHUTEJIbHOCTb BOCCTAHOBJICHHH YDOBHS HA MOMEHT ero aamepa.

C nomowsio rpatpuxka (S—Ilgr) no xycry bGecduiabTpOBHX CKBaXKHH
onpeaeNseTcH NpHBEAEGHHRH paauyc (Rn) 1 Ko3addHIUHENT NMepeTekaHHs
CNOHCTOR ToWH (B=K,/1,12).

HApOAHHAMHYCCKO® HCCOBEPIIEHCTBO BO3MYL[aOIHX GecpunbTpo-
BHIX CKBAaXHH BJHSACT TOJMLKO HA (GOPMY HEYAJBHHX YY4CTKOB I'DayHKOB

T-+f

(S—Ilg {), (S—Ig > ), KOTODbI€ NPH NPOBEAECHHH NPAMOH HE yUHTLI-

paloTcsa. Ilo3ToMy KOH(pHrypauHs BOAONPHEMHON IIOJNIOCTH H CTENCHL ee
rHAPOAMHAMHYECKOrO HECOBEPIUCHCTBA HE BJHSAIOT HAa onpejacJiciilie BO-
AONPOBOAKMOCTH MO OLHHOUHOH CKBaXKHHC.

MHuorogsc/aenHble KycTOBLIE OTKa9KH U3 6echHILTPOBHX CKBAXHH
YKasuBalT Ha TO, UTO npaMbe S—Ig ¢ no REeHTPAasBHBM H ONHXARIIHM
Ra0JIORATENBHEM CKBaXKHHAM NapaJiesbHH, YTO CBHAETEJbCTBYET 06 MX
XOpoUleR KOPPEJNAUHOHHOH CBA3H H COBNAJeHHH 3HauYeHHA KOIbDuuHeH-
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TOB BOJONPOBOZHMMOCTH, O AONYCTHMOCTH H JXOCTOBEDHOCTH pacueToOB IO
ONMHOYHLIM OechHJLTPOBHIM CKBaj)KHHAM KO3(QHIHEHTA BOILONPOBOAH-

MOCTH.
[Tpu onpo6oBayuH CaMOH3JIHBAIOIIHXCH CKBAXHH C NOCTOAHHLIM IO-

HHKEHHEM YDOBHA BOAB (MO OTMETKH OroJIOBKA CKBaXHHBI) HCIOJb3Y-
IOTCA Te JKC CIHOCODH, 4TO H NPH OTKauxKe C NOCTOAHHHM xebOHTOM. B 3THX
cAy4asiX CTPOATCH TrpapHKH BpeMeHHOro (S/Q—lg t), nJaoualxHoro
(S/Q—Ilgr), KxomOGuuupoBauHoro [S/Q—Ig(¢/r?)] npocaexuBaund, a
K03 OHUKEHT BOJLOIPOBOAHMOCTH ONpeAeAseTCs 10 COOTBETCTBYHOLUMM
sapucumocTaM [43].

O6paboTka JaHHLIX TPYNNOBHX OTKAaYeK H OTKaYeK €O CKavykoobpas-
HBIM H3MeHeHHeM AebHTa IIPOBOAMTCA NyTEM BBOAA NMPHBEACHHLIX BeJIH-
YHUH BpeMeHH paboTH H jaebHTa OTACAbLHBIX LEHTPAJbHLIX CKBAMXHH, HX
PacCTOAHKA OT HaOMIOAATEJbHRIX CKBAXKHH.

6.7. K uncay dopmya cTauHoHapHo#i (HALTPAUMH, KOTODHle HEKOTO-
DHE HCCAeAOBATENM NPEANAraioT KCNONbL30BATh AJA OnpeaeneRHit Koad-
bunHenta ¢HIbTpauuH (BOAONPOBOAHMOCTH) 1O 6eCcGHALTPOBHIM CKBA-
AHHAM, OTHOCATCH U3BecTHHEe (GOopMyan (QopxrenMepa AAd noJaycdepH,
IMionion ¢ nonpasBkoi Ha HecoseplueHcTBo, M. E. AAbTOBCKOTO AJIE KOHY-
ca, H. H. BepuruHa aas NpUMBKAaOLIEro K KPOBJe Iaacra (PHIALTPA,
H. H. buapemana, B. H. lllenxkauesa, M. A. Hapuoro aas orpaHHuYcHHO-
ro nJjacra ¥ Ap.), BuIBeJeHHuIE AJA 3aJaHHOH reOMeTpPHYECKOH (POpME
BOAONPHEMHHKa B njaacrax OoJblIOR M OrpaHR4eHHOR MmowmHocTH [8].
HenoctaTtok HX COCTOHT B TOM, 4YTO BCe OHH 6a3upyloTcst Ha TPYAHO OIl-
peneJIMMbIX JIMHEHHBIX HWJH yIrJIOBHIX pa3Mmepax BOJONDHEMHOH MOJOCTH,
YTO BHOCHT HEONpPEAEJEHHOCT: B PACYETHI.

[TosTromy HOpMYAW CTZUHOHAPHON (HJABTPAUHNM MOTYT HANTH JHIIL
OrpaHUYEHHOE NPHMEHEHHEe AJIA OPHEHTHPOBOYHLIX PpAacyeToB, 4 HaJEX-
HOCTb ONpejeJieHHit N0 HHM J0JXKHA NPOBEpATLCA KOoppensauren ¢ rpago-
aHAJHTHYECKHMH MeTOAAMHK HEYCTAHOBHBIIENOCA pexuMa,

TPEBOBAHHH K OIIBITHBIM KYCTAM CKBAXHH

6.8. 3anoxenne HabGMOAATENBHHX CKBAXHH B ONBITHHX KYyCTax AJA
OLeHKH NapaMeTPOB HCCJEAYEMOro ropu3aoHTa AOJXHO BLINIOJHATLCE C
yueToM ocobeHHOCTeRA Aedopmaliy NOTOKA Y neHTpatbHOfl GecdHALTPO-
BOH CKBa*KHHLI.

DNeKTPOMOAENHPOBAHHEM B IJ12CTaX OrPaHHYEHHOH MOUIHOCTH YCTa-
HOBJIEHO, YTO LUKPHHA 30HK! ChepHYECKH-PARHANLHOIO NOTOKA K BOJONPH-
CMHIIOA BOPOHKE 3HAYMTEJLHO NpeBLiIaer 30Hy AedopManMH NOTOKA Y
HeCOBEPIUEHHOH CKBaXXHHB ¢ QHUabTpOoM. IlIHpuna 3TOA 30HH AJ4 NOJO-
CTeH C yriaMH OTKOcOB no 20° cocrasaser B cpeaHeM 1,7—2,3 MOUIHOCTH
nnacta, npu 30° H 6onee — 1,4—1,5 ero mowkoctH [16]. 3a npegenamn
ee ¢uAbTpauHa npuobpeTraeT MIOCKOpaAHaJbHHA XapakTep, KOTOPOMY
YAOBJACTBOPAIOT GopMyJaul TeHca M B yacTHOM cayuae Hionmion. 3o0Ha
Ae(pOpMalHK TeM ARaJjibille YAAJIAETCA OT CKBAXHHLI, YeM GOJbllie PaiHyc
BOJONPHEMHOH NOJIOCTH.

6.9. Mcxoas 3 HeoOXxoAKMMOCTH onpepnesieHHs napaMeTpoB cnocoba-
MH BPEMEHHOrO H IJIOIIARHOIO INPOCJECKHBAHUA, He MeHee ABYX HAOMI0-
AaTe/bHWX CKBAXKHH CNEAYeT 3a2aBaTh HAa pacCTOAHMH Oojee ABYyX MOLI-
HOCTEX nsacrta, pacnoaaras Mx B npejenax npenBapUTeJbHO PACCUHMTAH-
HOH 30HL! 3¢ eKTHBHOrO BJAHSHHA OTKAYKH. KpoMe Toro, 1—2 ckBaKHibl
cCleyeT paclnoJjarath B 30He JAedopMauMHu I0TOKA AJA OLUEHKH BO3MOX-
HblX Pa3MepoB BOAONPHEMHOR MOJOCTH MO pacnpeneseHuIo NMOHHIKEHUNA B
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xabaoaaTelbHHX CKBa)XHHaX. Ecny rakas CKBaXXHHa Tomajaer B Kpae-
BYI0 YaCTb BOPOHKH, TO B Hel OyAeT GHKCHPOBAThCA OXHHAKOBHIA C
LeHTPaJbHONH CKBAXHHOA AHHAMHUYECKH] YDPOBEHB. )

PH MOLLHOCTAX NHCCJAEAYEMOr0 BOAOHOCHOro ropusonra 10—o0 M
DEKOMEHAYIOTCH CJeyoliue MHHMMAJbHbIE PACCTOAHHA HaOM0AaTebHBX
CKBAXKHH OT UEHTPAJLHON, KOTOPHE B 32aBHCHMOCTH OT YCJAOBHA OTKAYKI
MOTYT OBITh YBeJHYEeHH, a AJS NEepBOH CKBaXXHHH yMeHblleHbl. [Ipu ray-
60KOM 3aJIeTAHHY BOAOHOCHOrO TOPH30OHTA ONBITHHHA KYCT BK/AKYAET Jayd
H3 Tpex HabOMOZaTeNbHHX CKBAXHH, NEepRasi H3 KOTOpHIX HaXOAHTCH Ha
pacctosiHH 0,5—1 Mmowmnoctd nnacra (m), Bropas — ra (2—2,3)m,
rpeTbi — (3—4)m or uenrTpaihbHod. [Ipn xebGoabwoir rayOGHHe K3yqae-
MOI'0 TOPH30HTA 1eneco00pa3HO YBEJHYHTbL YHCAO0 CKBAXKHH A0 4HeThipeX,
MIOMECTHB elle OAHY B 30He AedOopMalnHH notoxa: Onamxka#was Habnoaa-
TeNbHaA CKBAXHHA [LOMMHA HAaXOAHUThCR Ha paccrosuHu (0,3—0,9)m,
cneayiowHre — Ha (1—1,5)m, (2,3—2,5)m, (3,5—4,9)m OT UEHTpPAaJbHOMN.
JTH peKOMeHIalUHH OCHOBAHbl HA pPe3yibTaTax 3JeKTPOMOXENHPOBAHKUA
GechunbTpOBHIX ckBaXKHH [16].

6.10. Caenyer Takxxe BecTH HAOMIONGHHA BO BCeX NPOOYpPEHHHIX HA
VHACTKE CKBAX{IHAX, BKJIOYAR Pa3BeqOYHO-3KCI/yaTAUHOHHKE, TOCKOMbLKY
BLICOKHA neOHT neHTpanabHo# OeCPHJILTPOBONI CKBAaXHNKW obecreyisaer
CHHXXCHHE HANnopa Ha JaJIbHUX PACCTOAHURX.

[IpakTHKAa MHOrOYHC/MeHHBIX KYCTOBHX OTKauek H3 GecduabTpOBHIX
ckBaXXHH B BCCP yka3nBaeT Ha TO, 9TO B CEHOMaHCKHX TecKaX 30Ha
BAHSTHUA OTKAaYKH OTYETAHBO (QUKCHpYeTCcH Ha paccTosiHuy 1.50—2 KM,
Hanpumep, B pafione )Xn061HA NpH MOLIHOCTH TecKoB 8—10 M ¥ MOHH-
KeHHH B UEHTPAJNBHON cKBaxHHe 8,9 M Ha6.TI0RaJMHCh CHUXKEHHA YPOBHEH
0,3—0,5 M Ha ynanennn a0 1800 M; B paiione JJobpyima npH MOUHOCTH
neckoB 27—30 M U NOHMXEHHH B UEHTPAJNbLHON CKBAXKuHe 6,7 M OTMeYa-
JHCh CHHMXEHHS ypoBHeA B 1690 m Ha 1,4 M, B 2340 M — na 1,2 M.

6.11. Bce nabaionaTtenbHble CKBaXXHHH B KyCTax MoOryt GulTh Gec-
PpuAbLTPOBLIMH, HecOBeplLIeHCTBO UX MO CTENEHH BCKPHITHA MJAacTra B 30He
nepopMauHH JIMHXH TOKA H B 30HE NJIOCKOPAAHAJLHOro NMOTOKA HE OTPaA-
XaeTcl Ha KayectBe HHGMOpPMauuH NPH ONpeleseHHUH MapaMeTpos, MO-
CKOJNBKY BJAOJbh KPOBJH NECKOB JHHHH TOKA HMeEIOT IOPH30HTAJbHOE HA-
IIpaBJIEHHE.

6.12. IIpononKUTEeNbHOCTh KYCTOBOI1 OTKAYKH JOJXKHA 06ecneyuThb
AOCTATOYHO NOJIHOE pa3BHTHE KBA3HCTAIIHOHAPHOTrO peXkUMa B pegenax
KyCTa CKBAXXHH IJiA TIOJYYEHHA MNPEACTABHTEJNLHOrO BpPEeMEHHOro rpagi-
Ka NpoC/aexXHBaHUA H, COIJIACHO pekomeraauusam [9, 217, noakua opuen-

THPOBATbCA HA  BHIIOJHEHHE KpPHTCpHUS [ Dlgs, TAE fke=2,5, — BpeM«

HACTYIJIEHHS KBAa3UCTAUHOHAPHOrO PeXKHMa B AaJbHeidl HabMOJIATENLHOIT
CKBaXXHHe (7 — paccTosHHe, @ — K03 HUHENT NLE30NPOBORHOCTH).

IIpORONKHTENEHOCTL OJAHHOYHONR OTKAUKN IJS ONpeJeJeHHR Napa-
METDOB 110 BOCCTAHOBJIEHHIO YDOBHSA AOM:KHZ OblTb He MeHee |—2 cyT
(HA OAHO MOHHXKeHHe), YTOOW AOCTHIHYTb CTAaGHIH3AUHM Ae6HTa I OX-
BATHTb BJHAHHEM JOCTATOYHYIO 30HY Maacra.

HEKOTOPBIE OCOBEHHOCTH OLIEHKH
IDKCIIJIYATALIMOHHDbBIX 3AINACOB ITOJO3EMHBIX BOJ,

6.13. a8 coxpaHeHHus yCTONYMBOA BOAONPHEMHOH BOPOHKH NPH 3KC-
njayaTalHu NOTpy»HBIMH HacocaMH 06e3 necKOBaHHA IIPOCKTHHIN AeluT
6ecOHILTPOBLIX CKBAXXHH NPUHUMAETCH MEHbLLUE TNMOJYYEHHOro NpH ONHIT-
HHIX OTKagykax. [Io3TOMy NpH ONLITHO-QHALTPALHOHKHX paboTax HeoOHxO-
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AHMO CTPEMHTLCS K AOCTHXXEHHIO MAKCHMAaJbHMX Ae0ATOB, KOTOphie B
1,3—1,8 pa3za 6oJblle HaMeUaeMhX B YCI0BUAX 3KCIIYATAIHH.

6.14. IIpoexTHOoe palouee NMOHH)KEHHE NPUBOAHTCSH MO YAEABHOMY -
6Ty B COOTBETCTBHE C NPOGKTHHM AcOHTOM CKBAaXXHHHEI H JROMNOJHsETCA
PACYETOM CHHXXEHHA BO BPEMEHH B YCJOBHAX B3IaHMOAEICTBHS CO CKBaA-
»HHAMH AaHHOro Bozxo3abopa H APyruMH Bogo3zabopamH.

IlpH onpeneseHHH SKCNAYATaLHOHHKIX 33aNacOB BHIOJHAETCS pacyer
CYMMAapHoro aebuTa Boa03alopa, MCX0Js H3 BeJHYHMK AONYCTHMOCQ CHH-
XKeHus ypoBHA. Briuurass M3 ofmero Hanopa pabouee NOHHXXEHHE H
CpesKy OT apyrux Bono3abopOB, N0 OCTaBUIEHCH BEJAWYHHE HANoOpa ne-
N2I0T pacyeT CyMMapHoro Ae6HTa «0OJLIUIOrO KOJbuar», X KOTOPOMY IpH-
paBHHBaeTcst BOL03a00p.

Beuay yMeubllleHHS CHAPaB/IHYECKHX CONPOTHBAEHHH B GechuabT-
POBLIX CKBaxXHHax palouee NOHHIKEHHE CPABHHTEJLHO MAJIo, a A0JA 0CTa-
TOUYHOI'DO Hanopa YBEJHYHBAETCHA. 3a CYET 3TOr0 YyBEJNUHBAIOTCS H 3KC-
nayaTauioHHHe 3anacel Bogo3abopa. To e nNpOMCXOAHT NpPH NepeBOAE
CKBaXXHH ¢ (pHJALTpaMK HA OecPHJILTPOBYIO 3KCIyaTallHIO.

6.15. Bruicoxiie Ae6uTH GeCchHHUALTPOBRIX CKBAXKHH ONPEACIAIOT KOCTa-
TOIHYIO rapaHTHPOBAHHOCTb 3KCIJYAaTaUHOHHRIX 3al1aCOB NIPH OTHECEHHH
HX X NPOMBIIJEeHHHM KaTeropusiMm [24]. 3anackl NpOMBILUIJEHHHX KaTero-
pHH MoOryt OWTb O0f6oCcHOBAHH O6eCHHALTPOBLIMKH CKBAaXKHHAMH C MalbiM
anamerpoM obcazuux Tpyb (127—146 MM), uTO yMeHblUIaeT 3aTPATH H
NOBHIMIGET 3KOHOMHIECKYI0 5(POPEeKTHBHOCTL THAPOrEOJIOTHYECKHX MCCJe-
JOBaHHH,

[lpuMenenne ckBaxun 6echHUIbTPOBONR KOHCTPYKUHWH IIO3BOJISCT CAe-
NaTb NepcoueHKY BONOHOCHHIX IOPH3OHTOB C HH3KOWH BOA0OTAAdeH, KOTO-
pule IIpH Kanrake CKBaXXHHaMK ¢ QHAbTDAMH NpeIACTABJANNCH Decnep-
CIIEKTHBHBLIMH, B HCIONL30BATH HX AJIA KPYIHOrO BOJLOCHADXEeHHS.

7. AKCINNIYATAILHS BECOHUJIbTPOBbIX CKBA)KHMH

MHOTI'OJIETHHUW OIIbIT 3KCIIJIVATALIUH
BECOPHJ/IbTPOBBIX CKBA)KHH

7.1, Ilpumencuve Ha teppuTopHH CCCP 6ecHHALTPOBHIX CKBAXKHH B
neckax AJas BojocHaOXeHHA uMmeer NnouTH 90-1€THIOIO HCTOPHIO, NMpHYEM
no 1950-x ronoa OGWIJIQ COOPVIKEHO BCEro HECKOJLKO JAECATKOB CKBAXHH,
o 1941 r. ckpaxuun obGopyaoBanunch B Ilense, Kuese, Kypcke, Moru-
aese, ITonrasckoi, XepcoHckon, XapbkoBckon, CyMcKOH, 3anopoXCKOi
o6.1aCcTAX H UMelH CTAOHJbHLIA AeOHT H AJHTEIbHHH CPOK 3KCILIyaTaluMK
(20—45 aer).

7.2. Haunnas ¢ 1950 r. GechunbTpoRNEe CKBAXKHHE NOAYVHHAH AANb-
nejtiiee pacnpocrpaheyue AN ropoAcKoro M ceJihCKOX03i1HCTBEHHOIO BO-
nocHabxennss B IlenaeHckoil, Kypckoit, nenponerpoBcKo#i, Bopoxex-
ckofi, CapaToBckoit, Boarorpaackod, bpsucko#t, AcTpaxanckoi H ApYrHX
obuactax. B bBeaopyccun OechHABTPOBHIE CKBAXKHHbLI IUHPOKO HCMOJb3Y-
jotes ¢ 1950 r. na sono3abopax bBpecra, 2 ¢ 1966 r. — npu reoaoropas-
BeIOYHHX paboTax M Ha Bogo3alopax Goaee 15 JApyrux ropoioB pec-
nyONHKH.

B Hacrosulee BpeMs B CTpaye UMEIQTCHA ThICAYH BOA03A00PHHEIX CKBA-
M#IIH 6ecdHUNbTPOBLIX KOHCTPYKIHA.

[logaBaswuiee 60JALIIHHCTBO CKBAaXXHH pabOTaeT JNHTE/NbHOE BPCMS
0€3 CYLIECTBCHHRIX H3MeHeHH# nebuTta [8].

ITo Mepe cOBeplUEHCTBOBAHHSA ONKHTAa COODYXEHHH H 3KCOAyaTalHH
BOspacTaeT HHTepec K 0ecdHILTPOBOA KOHCTPYKUHH cKBAXHEH. Mporxe
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reoJoropasBefonHLIe, NpoeKTHNe, BypoRbiC, BOAOXO3RRCTREHHLIE OpPraHH-
381 HH CTPEMATCH HCNOJL30OBATH B CHOEH NpakThKe OecHUAbTpPOBLIE CKBA-
MHHH, TIOCKOJILKY IOBCEAHEBHLIH M NOBCEMECTHHA ONKT NOATBEpXKAAET

X Goapryio 3pPeKTHBKOCTS.

PEXXUM PABOTHI M TEXHHUYECKOE OBCJIYV)KMBAHHE

7.3. Dxcnnyatauus O6ecHUALTPOBHX CKBAXKMH, KaK U QHABTPOBLIX,
pernamedTHpyeTrcs «lIpaBMiaMH TEXHHYIECKOHW 3KCIIYAaTAUHH CHCTEM Ce.Th-
ckoxo3sficTBeHHOro soaocHalxenuns (BCH 7-5-77). Ilpiemka B 3KCnay-
aTauMio Npou3BOAKTCA B cooTsercTBHX ¢ ykasauusmMu CHull 111-30-74.
[Ipn opraHu3lanuyH cayx0O 3IKCnJyaTauKH MOXHO PYKOBOACTBOBATLCK
«PexoMeHJaHEMK N0 CTPOUTENLCTRY K 3KCMJAYATALUKK BOA03a00POB MMO.1-
3eMHRX Boa» [3D].

7.4. lleneBoc waagayerHHe 6eCOUALTPORLIX CKBAXKMH M PEXHM BOJO-
norpelsieHua ONpeleNfioT CAEAYIOUIKMe THNL! PEXHMA SKCNNYyaTAIHH:

KPYTrJOCYTOYHLIt B TEUEHHE BCero cpoka paboTul C OCTAHOBKAMH ANA
NPOMHNAKTHKH HYCpe3 HECKOJLKO MECRUCB — JAJNA FOpPOACKOro i MPOMBILLU-
JEHHOTr0 BOAOCHaOXeHuA:

NepHOAKIECKHR C 9aCTHIMK OCTAKOBXKAMI! ¥ NyCKaAMH B 33aBHCHMOCTI
OT pacx0fa BOAWL M3 HANOPHHX EMKOCTER HA CKBaAKHHAX — AJIR CENhCKO-
X03RHACTBEHHOIO BOAOCHAOXeRuN:

ce3OHHLIY ¢ paboOTOX B KPYTrJOCYTOMHOM MJH NEPHOANYECKOM pexxiuMme
B BEreTanHOHHLIK NIEPHOA K OCTAHOBKAMHU A0 1—O Mec — AJix OPOUIEHUA.

7.0. B 3aBHCHMOCTH OT Hanopa M MNMOJOKEHHA IbCIOMETPHYECKOro
yYpoBHa becuabTpOBHE CKBAMHHE MOTYT 3KCNJYAaTHPOBATLCA PAITHIHLL-
MU HACOCAMM HJX CAMOK3JIKBOM.

IIp nageHHn nebuTa CAMOHINHBA B PE3YJLTATC CHHIKCHHR TNhE3I0-
MeTpHuecKoro ypoBHA GQIOHTaHHpyioulHe OGeCHALTPOBHIE CKBAXKHHE Ie-
PEBOAATCH HA HACOCHYIO 3KCIINYATALHIO.

7.6. DxcniyaTauMsa CAMOHK3INKBAKIIKXCA 6echHILTPOBLIX CKBAXHH
ROJXKHA NNPOH3IBOAHTLCA BO BCEX CAYYa®RX NMPH KPAaHOBOM PeryJIMpOBAHKH
naebura. HeperyanpyeMuii HINHB NPUBOAMT K HCTOLIEHHIO 3aNacO8 NOA-
3EMHLIX BOJ, 3 TAKXE K NECKOBAHHIO CKBAXHHL M IPEIMEPHOMY POCTY
BOAONPHEMHOR ROPOHKHY,

7.7. B 32BHCHMOCTH OT H23IHAYEHHR CKBAXHH, ycJoBHA 3Kcnayara-
ILHH, YPOBHA I'DYHTOBHIX BOJA, KNMHMATHYCCKMX VCJAOBHR H Apyritx GakTo-
POB OroOJIOBKK CKBAXXHH MOXHO pa3aMeIiaTh B NOZ3IEMHOR HAK HA3IEMHOIT
Xxamepax.

Ha puc. 34 npeacTaBNeHH THNOBLE PEryJHPYOIlAe OrOJOBKH ANK
CaMOM3JIHBAIOUIKXCA CKBAXKKH.

OronoBok Ang He NecKYlouer CKBaXKHHR (puc. 34) COCTOMT H3 nepe-
XORA, PEMOHTHON 3aJBHXXKH, OCHOBHOIO OTBOXA CO CNYCKOBKM KpPAHOM
H MaxoMeTpoM, auadparMK ¥ 3KCNAYaTAUHOHHOR 3aABHIKKH.

Huadparma npexcrasnser coboA MeTaJJMHyYeCKHR AHCK C npocsep-
JIEHHHIM OTBEPCTHEM ONpeneSeHHOro auaMerpa. J{HaMerp, MM, BLINHCAA-

10T no dopmyJe
D=113 ]/—L (42
Hy,— H,

rae Q — sxcnayartauHoHHNA pacxop, M3/w; M — noxazaune MaHOMeTpa
NPpH sKcnJayaTauswoHHoMm pacxoae, MIla; H; — HeoOXOXMMHE Hanop B ce-
TH 32 auapparmof, Mlla.
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Puc. 34. Tunhl OroJXOBKOR CAMON3IJAHBAWINHXCE CKPaXUH

4) Be neckKywuixx, 6) necxyomnx: / — npoOnonycxopoff xpan; 2 — maKoMmerp; 3—
TPEXXOAOBOR KpAH; 4 — OTBOA; 5 — 3IKCNJAYATAUHOHRAR SaABHXKKA;, 6 — TpyOONpo-
BOA: 7 — panadiparma; 8 — peMOHTHAanR 3aABHXKA;, 9 -— nepexon: [0 — ycrbe; 11 —
narTpyO6oK C oTROAOM; [2-— TDyGHaa XonoOHHA;, [3 — AQNOJHHTENbHMB OTBOA; 14 —
Anadparda AONOJHHTEABHOro OTBOAa: J5 — BeHTHAH: 16 — BeHTHAB BO3AYIIHBIA

dng cKBa)XHH, H3.IHBAIOUIHX BOAY C IECKOM, OTOJIOBOK OTJHYAETCH
TEM, YTO OH HMEeT JAONOJHHTeNbHbLIH OTBOR MeHbLIero AHaMeTrpd H npel-
Ha3Hauyed AJfA NPONycKa 80AW € TeM, 9TOOH cO34aTh ABHXKeHue BOAH B
CTBOJIe CKBAaKHHK H H30exkaTb o0OpPa30OBAHHA B HeM mnecyaHof NpoOKH,
JdonoauuTenbEHA oTBOA cHabxen gHadparmoill. OrBepceTrHe B Hell noabir-
paloT ¢ TaKHM pacyeToM, YTOOHW oOecneydTh CKOPOCTbh NOoAbeéMa BOIW B
CTBOJIE CKBAXHHE, B 2 pa3a 0OJbUIYIO CKOPOCTH OCAXKJAEHHA YaCTHU Nec-
XKa B Boje. [IpH HeoOxoaumocTn orbopa ©GOJbLIOTD KOJMNYECTBA BOAR
NCNONB3YIOT OCHOBHOWH OTBOJ, HE NepeKpuiBasfg JONOJHHTCAbHDLIN,

[Ipn paboTe 3aaBHMKAMM, a4 TakXe NpH GOPMHPOBAHHH BOJONPH-
€MHOH YaCTH CKB3XXHH MOCYT JIDPOMCXOAUTL THAPABJIHYECKHe yA3apH, BhI-
3NBAKOIKE OOHJbHOE [MOCTyNJMeHHe Necka. Jasi cMsardenHs yaapoBs oOro-
JO0BKI CKBaxKHH cHADXXAOT AONONHHTENLHOH KOJOHHOH Tpy6 (CM. pHC,
34), KOTOPYIO CNYCKAalOT B CKBaXHHY H B NpPOCTPAaHCTBO, 0GpA30BaHHOE
MEXAY HMMH K o6camHHMH TpyGaMH, HATHETAIOT BO3AYX AR CO3RARUA
BO3LYWHOH NMOAYUIKH.

7.8. IIpn oprann3zauuu skcnayarauuy 6ecPHJLTPOBHX CKBAXKKH pe-
KOMEHAYETCH:

NOAAEPXKHUBATL IKCHJAYATanHOHHLIH AeOUT B CKBAXWUHe R Npenenax
10—80 % nebuTa ONHTHOR OTKAUKYU:

B NEPHOA SKCNJIYATALRHM NepHOAHYeCKH (HanpHMep, NIPH H3BJjeye-
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HHH Hacoca) H3IMepPAThb IYyORHY BOAONPHEMHON BOPOHKH, YTO NO3BOJHT
CyAuTh 00 H3MEHEHHH pa3MepoB BOAONPHEMHHKA, obecneYuBaiOLICTo
NeOHT CKBaXHHHKI;

BeCTH Ha JeHCTBYIOUIHX BOj03abopax vueT IpPOH3IBOAMTEJILHOCTH,
BOfOOTOOpa, rAyOHHH AHHAMHYECKOrO W CTAaTHYECKOro YpoBHel, HAMNO-
pPa Hax ycTbeM CMEHH, HacOCOB, IIEeCKOBAHHA CKBaXHKH AJA 00 BbeKTHBHOM
OUEeHKH HX paboTH;

B UeNAX JHKBHAAUHH NeCKOBAHHSA MYCK Hacoca MNPOU3IBOAHTA C 3a-
RPHTOH 3aABHXKOH, C NOCJHEAYIOIIHM NOCTENEHHHM OTKPHTHEM ee A0
HeoOxoauMOro AeOHTa H NOHHXKEHHA. [IaBHOCTBL mMycKa MOXKHO TaKxKe
perynupoBarh nyreM O0OpyAOBAHHA CKBA&XHH aBTOMATHYECKHMH YCT-
policTBaMHd (CM. HHXe).,

7.9. dna npoussoacTsa HabJIIOAEHHRA B NepHOZ 3KCHAyatauu Oec-
bHALTPOBHE CKBAXKHHB JOJMXKHL ObITh 0O0PYAOBAHK NPHCNOCOGICHHAMII
AAs u3mepeHus yposued U orbopa npo6 BoAM, [ns y4yera NMPOH3BOAM-
TEJBHOCTH CKBAXXHHAZ 000opyAyeTcA BoaoMepamu (Kpaab4aThif, TYpPOHH-
Hufi) MaH  pacxoaoMepaMmu (Mbe3OMETPHYECKHE, 3JEKTPOMATHHTHHIN).

O6cnyXEBajIIUA NepcoHaN JAOJXKeH BEeCTH MXypHaa yyeTa pabors
6ecHuaLTPOBLIX CKBAXKHH, B KOTOPOM 33aHOCATCS BCE CBE/ICHHS O pexume
HX SKcIlJyaTalMH.

TexHHyeckoe ob6cJayXHBaHHE CKBAXHH TPONU3IBOLHTCH, KaK NPasBUJo,
NOArOTOBJEHHHM InepcoHanoM. [lepuoauueckn Ttexuuyeckoe o6CNYyKHBA-
HHE OCYIIEeCTBJIAAGTCA DPEMOHTHON OpHrajoH cheuHaJH3HPOBAHHON oOpra-
HH3A1HH, 3aHUMAIOUNIEACH PEMOHTOM CKBaXHH HAa AOrOBOPHOA OCHOBe,
KOTOpass YCTpaHAeT MeJIKHe HEHCIPABHOCTH OGOpDYAOBAHHA il PeryaHpyer
PEXKHM 3KCMJAyaTal U CKBAKHH.

[TYCK 1 OCTAHOBKA I1IOI'PY)XKHbBIX 3JIEKTPOHACOCOB
B BECOUJIBTPOBBIX CKBAKHMHAX

7.10. TIpy mepexoAHLIX pexXHMAax I[1YCKA ¥ OCTAHOBKH MOTPYXKHHX
3JIEKTPOHACOCOB B BOAONOABLEMHON KOJOHHE MOXKeT BO3HHKHYTb [iPaB-
JHYECKHK yaap, 8 B NPH3abOHHOH 30HE CKBAXHHHW pPE3IKO YBEIHUHTLCH
rpafgHeHTH PHILTPAUHH, HAPYWIAIOUIHE YCTORYHBOCTL OTKOCOB.

XapakTep NpoTeKaHHA 3THX INPOLECCOB 33aBHCHT OT 00ODPY.I0BAHHUS
CKBA3KHH COOTBETCTBYIOIlefl 3aNOPHO-PEryAHPVIOHIeH H HPeAOXPaHHTeNb-
HOf apMaTypo#, OT TEXHOJOTHUECKHX CXEM [101aud BOAW NoTpebHTeNO If
NIPABHALHOIO OCYLIECTBJEHHSA PEXHMA NYyCKa I OCTAHOBKH 3JEKTPOHACO-
COB.

7.11. OcnoaupiM TpeGOBaHHEM NPaBHUJNBLHOTO NYCK2 H OCTAHOBKH NO-
IPYXHOro Hacoca 6ecHRILTPOBOH CKBaXKHHE, NpPH KOTOPOM MNpeJoTBpa-
1laeTcd THAPABJHYECKHA ynap H IeckoBaHue, sBaseTca obeclleueHue
IIABHOTO PeryJHpOBaHHA [M0JaYH BOAB HACOCOM OT HyJAA A0 paboueit
NIPOH3BOAKRTENLHOCTH. BpeMs pery/iHpOBaHHA KaxKa0il CKBAaXKHHLI J10.TKHO
OnpejgesiThCA 3KCNEePHUMEHTAJbHO.

7.12, PexxuMm MyCcKa 3JIEKTPOHACOCA pPa3leNINeTcsd Ha JABa BHAA.

NyCcK 3JIeKTPOHACOCd, YCTAHABJIWBAEMOr0 Ha HOBOH HJAM RJHTE/bHOE
BpeMsa He paloTallleH CKBAXKHHE, 8 TAaKXKEe NIPH 3aMcHe HJAH yCTaHOBKe
HOBOT0O HACOoCa;

NycK Hacoca B NMepUo 3KCNAYaTalHH.

7.13. I1yck HOBOH H aAnuTenbHOe BpeMfA He paboTaioilell CKBAXKHHEI.

[locnre MOHTaXa Hacoca B CKBAaXHHe B NEpPpyio ouepelab He0OXoAHMO
NPOBePHTL HANpaBJCHHE BpPAllleHHR 3JeKTpPOABHrartens. Ans sTOro myck
Hacoca HYXHO NMPOH3BOAWTbL Ha IIOJHOCTBIO 3aKPHTYIO 3aABHXKKY (pHC.
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35). BeHTRAb A0NXKeH OHTbL 33KDHT C

7 & g Ie/1bI0 OTKJJOUEHHSt MaHOoMeTpa H 3a-

/ NUpanus B BOAONOABEMHOM TpyOGe BO3-

b 5 l/l I:l’ IyXa, KOTOPHH IPH NEePBOM IIyCKe fAB-

aserca AeMndepoMm, CMAr4yamoulHM THX-

= paBJHYECKHiIl yAap O 3aKpHTYIO 3a-

ABHXKY. IIpH 3TOM caeayer OTMETHTh,

YTO BLICOKOE PACNOJOXKEHHe CTaTHwec-

Koro ypoBusl (2—3 M OT OTMeTKH pac-

i OJIOKEHHS 3aABHKKH), H3-3a KOTOPO-

¢ ro ofiruit o6beM Roaayxa oKaxercs

i 5 HeBOJIbIIKEM, MOXKET NPHBECTH K 3Haull-

TeJbHOX CHJE THApPaBJAKRUECKOTO YHa-

% 2 pa, Jlna Takux cayyaeB HeoOXOZXHMO

npou3BoAHTb NYCK npH 0,5 Crenenn

- OTKPHITHA 3aABHXKKM, IIOC/e Uero ee
7 HYXHO NOJHOCTBIO 33aKPHITD.

[locae 15—30 ¢ pabornl Hacoca

f OTKPHBaeTCcs KPaH H BHIIYCKaeTCH BO3-

AyX, nocje Yyero OH 3akKpbiBaeTcss M

puUKCHpYeTCa NOKazaHHe  MaHOMerTpa.

3areM IPOH3BOAHTCH OCTAHOBKA 3JeK-

Puc. 35. Texmonmorudeckas cxema  T1pOHacoca, IpH 3TOM  IIpEABAPHTENIb-

o0OopYynOBAHHSA CKBAXKHKH 33IN0DHO- HO 33aKpHBA€TCHd BEHTHJAL H MCHAIOTCH

peryanpywoiieli apmarypod MecTa NOAKJAWOYEHHR AByX a3 NHTalo-

J — norpyxnoft anextpomacoc; 2,  uiero nposopa. [lponssoanrcss nosTop-

7 — obpaThule KranmaBw; J—06-  yyfi nyck. [Ipu GoabllleM noOKa3anuH
ragtHiass XoJoHHAa, 4 — BOJACIOAL-

ENHas KOJOHHRA: 5 — BeHTHADb, 6— M4dHOMETpDA  HdlpaBJIEHHE  BPAIEHHA
KpaH, § — 3agBuUXKa; 9—cBopHRLIA Hacoca 53’11&1‘ [IPaBHJIBHHIM.

HanopruA TpySonposon. IIpy OTCYTCTBMH KJsanaHa y Haco-

Ca HJIH NpH HAJTHYHH Y KJamaHa oOT-

BEPCTHA OCTAHOBKY HEOO6XOOHMO npo-

H3BOAHTL NDH BEHTHJE H KpPaHe, OTKPHTHX AJA BIYCKa B03AyXa B BO-

2ONOABEMHYIO KONMOHHY TPyO. IIlp HCBHWNOJHeHMH 3THX JefACTBHA B

pe3ayabTaTe ONOPOXKEHHA BOAONOABEMHON KOJOHHH B HeH ofOpasyercs

BakyyM. ITOBTOPHHA nycK NpH 3THX YCJI0BHAX OYAET CONPOBOXAAThLCH

THAPABANYECKHUM YRApOM, NMpeshHUIcHHe RABJEHUS KOTODPOrO MOXKET Npii-
BECTH K aBAPHAHON CHTYAUKH,

[locne onpenesieH¥s NMPaBHJALHOrO HAMDABJEHHA BPAUEHHA NPOH3BO-
ANTCH NPOBepKa HAa COOTBETCTBHE XAapaKTEepHCTHKH Hacoca mnmapaMeTrpaM
CKBa*XHHEI. I8 3TOro npOH3BOAATCA KOHTPOJBHbLIE 3aMeEpLl AHHAMHNCC-
KOro ypoBns npH 3—4 pexuMax nojayd BOAH, AaBJeHus B Tpybompo-
BOJAe 10 MAaHOMETPY, 4 TaKXXe Yepe3 BeHTHUNb NMPOBepAeTCs HaJaHYHe nec-
Ka B Bojge. EcaH paGoTa Hacoca M CKBa KHHBL MPOTEKAeT HOPMAJkHO,
YCTAHABJHBAEeTCA pAaBOUHHA pPexHM.

Ecnap pa6ouynit pexkuM obecneunpaercss nyteM ApOCCeJHPOBAHHA 3a]-
BINKKOH, HEOOXOAHMO NPOBECTA 3aMeHy Hacoca INMOHUXEHHOR MOIULHOCTH.
Ecan ne obecrieyHBaeTC® ROPMAJBHBIH peXuM paloTel Hacoca, TO He
NONYyCKaeTcst AJHTeNbHAA €ro 3KCnayaTauus NpH NPOH3BOAHTEILHOCTH
MeHbLICH HOMHHAJBHOH Ha 70—80 %. Ilpw 3TOM cJaeAyeT NPOH3BECTH
YCTAaHOBKY HacocCa ¢ MeHblllell NPOH3BOAHTEJbHOCTEIO.

Ecan npu paboueM peXuMe OOHApYXHBaeTCH BBIHOC NECKa, TO cJje-
AYEeT CHH3HTb MPOH3BOAHTENLHOCTL HACOCA TNYTEM JIPOCCETTHPNRAHUA IO
3HayeHHAd, NIPH KOTOpOM NECKOBaHHe NpeKkpaTHTCH. B npoTHBHOM Cayuae
HeOOXOAHMO npoH3BecTH oOCIeJ0BAHHE CKBAXHHBI C LEJLI0 PEMONTA,
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7.14. Tlyck nacoca B NpoOUECCE 3KCNAYATauUHH AnA GecPHILTPOBHX
CKBaXXHH, CKJOHHHX K NEeCKOBAHHIO, IIPOH3IBOAKTCH Ha 3aKPhITYIO 3a/BHK-
Ky, nocje uero ee HeOGXOAHMO NJAaBHO OTKpPHIBAaTh, JIpH 3TOM Ha Ha-
coce B 06832TENILHOM NOPALKE ROJXeH ObiTh OOpaTIILi KaanaH.

[Tepex OCTAaHOBKOA NPeABAPHTCALHO HEOOXOAHMO NJABHO 3aKpPHiTh
3aABHXKKY H NOCJE NMOJHOrO 3aKpPHITHA OCTAHOBHTL Hacoc. BpeMsa OTKpHI-
THA H 33KPBLITHA MPH 3TOM MOXKCT COCTaBHTL B 3aBHCHMOCTH OT KOHKpeT-
HuIX yeaoBHii oT 30 ¢ A0 & MHH.

Ha puc. 36 npexcranneHa TeXHOJOrHYeCKasa cXeMa CKBAXHHH, KOTO-
pasi N0O3BOJIACT NOJHOCTLK) aBTOMAaTH3HPOBATb PEXKHM IIycKa H OCTaliOB-
KH NnyTeM NpHMEHeHNHS KOJIbUEBOH 3aABHIKKH I YyOpasJdiollero kJjanaua,

OBCJIEJOBAHHE H PEMOHT CKBA)XHH

7.15. B npouecce 3KcnayaTaudy MOMXKET MPOH3OHTH CHHIXKEHHE yaelb-
HOro Ze0HTa H BbHIXOX H3 CTPOA OecpUALTPOBON CKBAXXHHH NC PAAY IPH-
YHH:

NOCTYNVICHHE NOPOAL B BOAOTIPHEMHYIO BODOHKY IO 3aTpybHOMY NpO-
CTPAHCTBY B pPe3yJbTaTe HCKAYECTBEHHOWH 3aTPYOHOR LEMEHTAUHH,

H3HOC 00caaHHX TPYO B Pe3yabTaTe AJHTENbHOH 3KCNYATAUHH]

oOpyuicnue KpoBJaK BOAONPHEMHOH BOPOHKH;

YMCHbIIEHHC pPa3MepoOB BOPOHKH B DPe3yJLTATC B3PHIXJCHHSA 1T OMJbI-
BaHHR OTKOQCOB.

7.16. [Ind ycTaHOBJeHHS NPHYHH BHXOAA CKBaXXHHbLI H3 CTPOA MpO-
H3BOJAHTCA NpeaBapHTennHoe OOclie0BAHHE COCTOAHHA CKBAaJKHHK H BO-
NOMOALECMHOTO O0OpYAOBaHHA: H3yHaeTcA TCXHHYECKAas AOKYMEHTALNA
M0 CKBAXXHHE, AOKYMEHTHl IO 3KCNAyaTauuH. Ilpn oBHApyXKeHHR aedek-
TOB CKBAXHHB!, BOJAOMNOA®LeMHOTr0o 000pyjoBaHuA, TpPeOYIOI(HX PEMOKTA,
[IPOH3BOAHTCAH jAeTaJibHOe obclleroBaHHe.

7.17. B nepmyw ouepeab pJetasbHo obcaeayercss BOAONOABEMHOE
ofopyaoBaHue. Ecin OHO HCNpaBHO, TO NPOBEPAETCHA TCXHHYECKOE COCTOA-
HHE CKBAXXHH C NMOMOIILIC CNEUHAJLHWX JOBUMLHLIX H PEMOHTHEIX HHCT-
DYMEHTOB, a TaKXe€ C NOMOLIbIO ABTOMATHYECKOK KAPOTAXKHOM CTAHLHH
CKB-69, paspa6orannoin uHcturyroM BCETHHIEQO cosmectHo ¢ o6be-
IHHeHneM PocceabX03BOIACTPOH.

B pe3yabTate AeTaJbHOrO 0OCAelOBAHHA BLIABJSETCH MECTC KOPpO-
3HIHOro paspyuueHdss 06cagHRX TpyO, KauecTBO 3aTpybHOH UEMEHTalLHH,
COCTOSIHHE BOJAONPHEMHOK BOPOHKH (ray0GHHA, HaJuuMe WHOPOAHBIX Npes-
MeTOB M OOpYUIeHHbIX NOPOJ KPOBJIH) H COCTABJSETCH 3aKJIOUCHHE Ha
PEMOHT CKBa>XHHHI.

TexnHueckoe 06cjieJ0BaHHE H PEMOHT CKBaXHH B GOJBUIHHCTBE CaY-
YaeB NMPOH3BOAMTCH CNEUHAJHIHPOBAHKLIMIE OYpPOBBHIMH HJH PEMOHTHBIMH
OPraHH3aUHAMHY.

7.18. Texywui pemout GechHAbTPOBONR CKBAXMHHE OCYLUECTBAAETCA,
KakK npaBuao, pa3 B rof. [Ipr Tekyulem peMoHTe NPOH3BOAHTCH npodH-
JAKTHYCCKHH DPEMOHT Hacoca, OYMCTKA BHYTPEHHEH NOBEPXHOCTH obcan-
HHX TPYO OT OTJNIOXKCHKHA cOJIel ¥ NMPOAYKTOB 3JCKTPOXHMHUECKOH KOppO-
3HH, YJaleHHE M3 CKBAXXHHH IIOCTOPOHHHX NpPEeAMETOB. 3aMepsAeTCH rJy-
OHHA CKBaXXHHML M onpeaeasetrcd raybuHa BopoHKH. [IpH HEeOGXOAHMOCTH
MPOU3BOAUTCA yray0OseHHe BOAONMPHEMHOH BOPORKH A0 AONYCTHMAIX Da3-
MepOB.

I BENONHEHHA TEKYIEro PeMOHTa MOMXKET GuTb HCIOAL3OBAH pe-
MOHTHLI# arperat ATP/2M, cosnanunit xwa 6ase 6ypoBOit yCTalOBKH
ABB-2M wunctutyroM BCETMHTEO coamectno ¢ oObeauncuvem Poc-
CeJIbX03BOACTPOA M besopycckam crneutpecroM IIpomOGypBoA.
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7.19, KankrtanpHu# peMoHKT Oec-
GHALTPOBHIX CKBAXKHH  [POHIBOAKTCA
10 C LeJbl0 BOCCTAHOBJCHHS HX NIPOH3-
BOAHTEALHOCTH H  HOPMAaJIH3alHH pa-
6oTnl NyTCM KpelJeHHAa CcTBOJIA,  3a-
Tpy6HOH HeMeHTAUHH 0O0CaAHOH KO-
JOHHBI, yraybaeHuss BOAONPHEMHOH
BOPOHKH.
Pemoutr ofcagHux Tpy6 Gecduiat-
TPOBHX CKBAaKHH NPOM3IBOAHTCH He-
, CKOJMBKHMH crnnocobaMu:
.- B IIpejesiax yu4yacTKa KOPPO3HOH-
17 HOro M3Hoca o6caiHHX TPYS NOR AaB-
JeHHeM 3aKauyHBAaeTCs UEeMEeHTHHH pac-
J TBOP, XOTOPHNA noCJe 3aCTHBAHU
pa3bypuBaeTcH,
ec/IH NO3BOJAKT TeXHHYEeCKHe Y-
JIOBHA  3KCn/jyaTallHd, B  CKBaXKHHY
ONYCKaeTCH HOBAA KOJIOHHA 006cajHbIX
’ Tpy6 MeHbllero AgaMerpa C nocjiejxy-
IOUIHM LUEMCHTHPOBAHHEM  KOJIBLEBOIO
3a30pa.
3atpyfHas ueMeHTanHd [POU3-
Puc. 38. Texwonoruweckas cxema  DOAHTCH B TEX CayHasX, Korid baumax

ABTOMATHNYECKOro YNPABNCHHR pe- KOJIOHH‘I_:I obcaaHRx Tpyd HaXOAHTCH
XHMOM NYCEKA H OCTAHOBKH BOAC- B YCTOMYHBHIX NOpPOAAX, BHIIE KPOBJIH

3a00pHMX CKBAMHER BOAOHOCHOro ropu3oHTa. Huxe O6aum-
] — norpy KHOR SnEKTPoHAacoC; 2—  MaKa YCTaHaBJAHBAaeTcs IaKep H mpo-
ofpatubif xnanad: J —oOcaidas  yappnyreq 3aTpyGHAs LeMEHTalUHA 06-

KONOHHA; 4 — BORONOABEMHAN KO-
noMRa: 5 — kpan: 6 — MaHometp:  l(ENPHHATHM cnocofoM, moche uero

J

7o

17{5— anannmmﬂﬂm mangan: 8 —  pasbypuBaerci LeMeHTHas npolbka.

JdbhlIeBan 3¢JABHMKAE, — TPpEX-

X0080f Kpa#: 10 — cGopHuA Ha- Bo Bcex cayuasx noc/ie PEMORT3,
NOPHLIR TpPYGONpOBOA a TaKxe C UCJAbIO Yyray0.1eHHA BODOH-

KH NPOH3BOAKTCA OTKAauKa 9pJaudToM
HJH JAPYTrHM BOJAONOABEMHHNM  MexXa-
HHA3MOM.

I8 KanuTanbHOro PEeMOHTA CKBaXHH rayOuxo#i no 500 M caexyer
HCMOAB30BaTh PeMOHTHHHA arperar PA-15, usroTosnewHmit Ha 6ase Oy-
posoi ycraHoskH IDBA-15B, a ans ckBaxuu rnybuHoit go 100 M — ar-
perat YPC-18, BunosHeruu Ha 6a3e GypoBoR ycTaHOBKH YPDB-2A [35].

7.20. DxoHOMHUYecKas 1eneco0b6pa3HOCTE PEeMOHTA CKBaXIHH onpeje-
JAETCA B 3aBHCHMOCTH OT CTOHMMOCTH PEMOHTa, CpPOKa 3KCNIyaTauHHd o
CTORMOCTH OypeHHs HOBOA CKBaXHWHH. CTOHMOCTh OQHOTO KaNHTaJbHOIO
peMonta GechuabTpOBOfl CKBAXKHHN JOJXHA cocTaBaaTh He Gonaee B0 Y%
CTOHMOCTH GOypeHHs HOBOfi CKBaM{HHH, a Tekyuero— He Gonee 20 %.
B nporuBHoM cayuae OYpPHTCS HOBASA CKBa)KHHa. C UeNbI0 3KOHOMHH MO-
}eT ObTh HCIOJbL30BAaHA BOJAONDHEMHAs BOPOHK2 BHIUIEAIIEH H3 CTPOA
CKBAXKHHB, ANA 4Yero 8 paanyce npuMepuo 1—1,5 M oT ¢TapoA CKBaKH-
Hel OYPHTCH HOBas CKBAXHHA.

HOAAEPXAHHE MNMPOEKTHOH INMPOU3IBONUTEJIbHOCTH

7.21. bonbwHHCTBO 6eCOHUABTPOBRIX CKBAKHH p3boTaeT AAUTe bHOe
BpeMs 0e3 cyLIeCTHEHHOro cHuXXeHuA aebura [8, 41]. Konebanue rx npo-
H3BOAUTEJNLHOCTH B OCHOBHOM NPOHCXOAHT B Pe3yabTaTe CMEHH HACOCOB
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pa3HoR MOIMHOCTH. KaK npaBuao, GecuabTPOBHE CKBAXHHHN B Ha-
crosuwee BpeMst O0OPYAYIOTCH NOrpyKHWMY Hacocamy Ttdna I1IB. Ha-
cocHble ycTaHOBKH DIIB BHINyCKamTCs NPOMLIUJEHHOCTHIO B COOTBETCT-
Bun ¢ TOCT 10428—79 cepHiHo, ¢ pasauqHOfl TEXHUYECKON XapaKTepH-
criuxoft [36]. Jsis BoAoOnoABEM2 MOr'YT NpHMEHATLCS H Jpyrue pasnood-
pa3Hble THIIL! HACOCOB.

7.22. []poeKTHasA NIPOH3BOAHTENBHOCTL OecPUIBTPOBOH CKBAXKHHH
noAAepKUBaeTcs pabOTOH HACOC2a NpPH COOTBCTCTBYIOUIEH ero Harpyake.
DxcnayaTauusa 6ecHIbTPOBOR CKBAXKHHB, 000pPY10BAHHOR HacocoM, NpO-
H3BOAUTEJABLHOCTh KOTOPOro GOJbiIE CTPOUTENBHOIO AeOHTA, NPON3BOAUTCH
(¢ neabl0 yMeHblLUEHHA BOAOIOAAYMH) ¢ NPHKPHITORA 3aABHXKONA. [Ipu ne-
OO6XOAHMOCTH YBEJMUYEHHs 3KCIJYaTAalHORHOIO AefHTa NpOH3BOAHTCH A0-
[IOJITHHTEJIbHAA NPEANyCKOBaa NPOKAayka AJf CO3AAaHHA YCTOHYHBOCTH BO-
JAONPHEMHON BOPOHKH NMOBHIIEHHHX pa3MepoB NPH COOTBETCTBYIOLUEM J€-
6ure. CoxpaHeHHe YHAEJbHOrO jAebHTa H OTCYTCTBHE INCCKOB3aHUA B
npouecce 3KCNAyaTauHMK® CBHACTENbCTBYET O HOPMAaJdbHOM COCTOSIHHH
CKBAXHHH.

PABOTA HATHETATEJIbDHBIX CKBAJXHH

7.23. Harneratensnne 6echUAbTPOBLE CKBAMHHH MO Ha3HAYEHHIO
MOTYT HCMNOJbL3OBATbCH AJA 3aKaYKH NMPOMCTOKOB H AJNA HCKYCCTBEHHOTO
BOCIOJIHEHH S 3aMAacCOB NMOA3eMHLIX BOJ.

[To cnocofy nomaynd XHUAKOCTH BHAENAIOTCH CKBAXHHHE CO CBOGOL-
HLIM HAJHBOM Ye€pe3 YCTbC CKBAXXHHH H HArHeTaHHEM MOK HNaBJACHHEM,
KOTZla Harnop lPeBhaeT OTMETKY YCThS.

7.24. I1pu nanuse caeayet u3berats ¢cBOOOAHOrO NMAZEHHA XHIAKOCTH
B CKBaXHHy, BO H30eXaHHe ee a3palMH, MO3TOMY BoAonofamumas Tpyba
ONyCcKaeTCs HHXKe QUHAMHYECKOTO YPOBHSA HarkeTaHHUS.

[Ip# HarHeTanuH XHAKOCTH NOA AAaBJEHHCM MPOH3IBOAHTCA TIepMCTH-
3a1HS OrOJIOBKA CKBAMKHHKI,

B npouecce HarHeTaHUA 3aMepsieTcd pacxojd, NHHAMHYECKHA ypOBeHh
HJIHK H3OLITOUMHOE AAaBJIEHHE Ha YCThe CKBAMHHHI.

7.25. becdusbTpOBHE CKBA>XHHBLI, TIPUMEHACMHE IJf HarHeTaHHA
IPOMCTOKOB, COOPYXKAIOTCA B NECYAHLIX FOPH3OHTAX, 33aKJIOUAIOWMUX NOJA-
3¢MHbIe BO/Jbl, HE [IPHTOAHBIE JNJA XO3AKCTBEHHO-TEXHHYECKHUX HYXKA K He
NpeACTaBJIAIOLIHE LEHHOCTH B NPOMKUIIJNEHHOM M JeuebfHOM OTHOUIGHHH,

7.26. B nenfix noBnueHdA 3QHEeKTHBHOCTH HATHETAHHS H CHHUIXKEHHSA
CKOPOCTH KOJIbMATAIHH BOJOIPHEMHOHA INOBEPXHOCTH Heoﬁzco,uumo IPOHA3-
BOAMThL NpeABAPHTEJbHYIO BOAONOATrOTOBKY 3aKauHBAaeMOH JXHAKOCTH, B
KOTOPYIO BXOANT MEPONPHATHA NO OTCTaHBAHHIO MHHEPAJIbHBIX B OpraHH-
yeCKHX MaTepHaJiOB, €e Aeras3alldf ¥ XJOpHUpOBaHHe. XJIOpHPOBaHHE MNPO-
M3BOOHTCA HE3aBUCUMO OT CAHHTAPDHOTO COCTOAHHA 3aKaduBaeMOM XHJ-
KOCTH BO H3aleXaHHe PA3BUTHA HaA NeCYAKHX OTKOCaX MHKDOOPraHH3IMOB,
cnoco6eTBYIOMIHX 06pa30BAHHIO MJLIBYHHHX CBOMCTB H BLINOJAXKHBAHHIO
OTKOCOB.

B npouecce HarHeraHHMs NPOHCXOAHT NajeHHe IPOU3IBOJHTEJNbHOCTH
33 CYeT KOJbMaTallHH OTKOCOB BOAONDHEMHOR BOPOHKH. BoccTaroBieHue
NIPOH3BOAHTENLHOCTH O€CPHALTPOBOR HATHETATENbHOA CKBAXHHB! NPOU3-
BOAHTCHA NYyTEM NPOBEAEHHA OTKAYKH C 1eJbl0 CHATUA BEPXHEr0o 3aKO/b-
MaTHPOBAKHOTO CJIOS C OTKOCOB BODOHKH.

[lepuoaHyecKd MOBTOPSIOULHECH INPOUECCH HEKOARMATAUHHA OTKOCOB
BOAONIpHEMHOR BOPOHKR OYAYT CNOCOGCTBOBATH POCTY €€ pa3MepoB, IO-
STOMY 06ecHJILTPOBYIO HArHETATEJBHYIO CKBAaXXHHY CJeflyeT CTPOHTh ¢
BO3MOXKHO MHHHMAJbHHMH pa3MepamH BOJONPHEeMHOR BOPOHKH, [IpoHa-
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BOJHTENLHOCTh HATHETAHHA B NEPHON IKCNAyaTaUHH peryaupyercs BeJH-
YHEOR Hanopa, KOTOpHIt C POCTOM BOPOHKA OYAET YMEHbINATLCH.

JUKBUIALIMISI CKBAXHH

7.27. BechuabTpoBHE CKBAXKHHKW re0JIOropa3BefoyHNe, BHIOMHHBLUIKHE
CBOE Lie/leBOC HazHayeHHe, H 3KCIAyaTaUHOHHEE, HEODHIOAHWE ANA Aa/lb-
pefiuicHt 9KCIJIyaTaluH, NOANEXKET JHKBHAAUHK [31].

[Ipasuaa [31] ssasiorcss 06s3aTeNbHRIMH AJA BCeX NpEANPHATHH,
OpraHM3audi H yupeKAEHHH, He3aBHCHMO OT BeJOMCTBEHHOH NOAYHHEH-
HocTH. KOHTPONbL 32 BHMOJNHEHHeM paboT IO JIHKBHAAUMOHHOMY TaMIIO-
HaXy CKBAXHH OCYLIECTBJISAETCA reoJIOrHYeCKHMH yNpaBJeHHsiMH, OpraHa-
MH OXPaHl BOJHLIX PECYpPCOB, MECTHLIMH CAHHTAPHO-3NHAEMHOJIOTHUECKH -
MK cay>x6amMH u opradHaMy ['ocroprexunaasopa CCCP.

7.28. Ha nuKB¥AaHHIO CKBAKKHHLI COCTABAACTCR TPOLKT, KOTOPOMY
npenuiecTBYyeT AeTanbHoe obcnenosaHHe CKBAXHHAEL [1o okoHuauHH paloT
cocTaBnseTcd «AXKT HAa IIPOH3BOACTBO JIMKBHAAUUOMHOIO TaMIIOHAXKA».

7.29. BoaonpuemHas BOpOHKa OecPUILTPOBRIX CKBAMHH BO BCEX
Clyuasix 3anOJHSETCH TIeCKOM HJH TpaBHEM COrJacHO cnocobaMm, H3/M0-
XKCHHHIM B pa3jene d Hacroawero PykoBOaCTBa.

8. TEXHUKO-3KOHOMHNYECKASA OLEHKA
UCIMONBb3OBAHHSA BECPHJILTPOBLIX CKBA)KHH

'EQJIOTO-TEXHHUYECKHE U 2KOHOMHUUECKHE
[MPEMMYLIECTBA BECOHJ/ILbTPOBLIX CKBA)XVH

8.1. Ilpn xavecTBeHHOM YCTpORCTBe GeCchHABTPOBLIE CKBAXKHHLI HB-
JAKTCH HAAEXKHLIMH HH>XEHEDHBIMH COODYXEHHAMH Anas orbopa noasem-
HHX BOA H 06/1aal0T pAAOM KOCTOHHCTB.

3¢ dekTUBHOCTL 6echHUALTPOBLIX CKBAXKHH NPU re0JOropa3BeiouHhixX
pab0TaxX COCTOHUT B CJAEAYIOLIEM:

YRBeAKUCHHE YACNbHEX AeOUTOB THADPOreONOrHYCCKHEX CKBaMHH;

IKCIVIYaTalHOHHKE 3anack NOA3EMHBX BOA NPOMHIIJEHHHX Ka-
Teropuf MoOryr OHTh O0O0OCHOBaHH OGECPUNLTPOBHIMH CKBAXKHHAMH C
MaJBM AHaMeTpoM oOCamHHX TpyO, KoTopHe ofecneyHBalOT SKCIAYa-
TAUHOHHHE nebOuTH;

BO3MOXKHOCTh BOACOTOOpa H3 TOHKOIEPHHCTHIX H TIJIHHHCTHIX IIe-
CKOB;

IOBHIIEHHe KauecTBa HHQOpMAalUHH O BOAOHOCHBIX TOPH3OHTAX NPH
OAHHOYHHX H KYCTOBHX OTKaukKax;

yBeJIHYE€HHE JOCTOBEDHOCTH THAPOreoJIOrHuYecKHX mnapaMeTpoB IIpH
HCCNIEJOBAHHH OrpaHHYEHHHX I1J1aCTOB;

H3MeHEHHe IIpeacTaB/JeHHH O IOTEHUHaNbHHX BO3MOXHOCTAX BO-
ROHOCHHIX I'OPH3OHTOB;

COKpalleHHe YHCJA pa3BeLOYHBIX CKBAXKHH;

VBeJIHYEHHE TC3aPaHTHPOBAHHAX 3KCNJAYaTAUHOHHLIX 3anMacos Mox-
3EMHBX BOX

YCKOpeHHe T'HAPOreoJIOTHYECKAX HCC/1e/10BAHUHN.

8.2, Texnonoruyeckui addexkr Npr COOPYMEHHH CKBAMHH JOCTH-
racTcf CJEJAYIIWHMH PakTOpaMH;
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ynpolleHHe KOHCTPYKUKK H YBE/JIHYEHHEe HAaAEXHOCTH CKBAMI(HHE
B lLIEJIOM;

HCKJIOYEHHE H3rOTOBJEHHA H YCTAHOBKH QHJAbLTPA;

yMeHbUIEHHEe TNYyOHHBl CKBaXHHH,

yMeHbllleHHe JAHaMeTpa H AJHHR o0cagHuX TpyO (MeTal/ioeMKo-
CTH CKB3aXHH);

ycTpaHeHHe Tpouecca pasrJHHH3aUHH ITPHUCKBAXKHHHOK 30HW BO-
NOHOCHOrO IJacTa.

8.3. BoaonorpeburesH noay4aroT 3IKOHOMHUeckHR apdexT B mpo-
Hecce IKcnayataudn G6echHHNILTPOBHX CKBAXKHH, O0Jarolaps KOTOpuiM
obecneyHBaIOTCH:

BRICOKHE AeOHTH NpH HeGOoAbIIKX pabOYHX NOHHIKEHHAX K YyCTOf-
YUBOCTb HX BO BPEMEHH;

yMeHblIeHHe [JAYOHHB 3arpy3kH CKBAaXXHHHRIX HACOCOB H BBHICOTH
noABbEMA BOAM;

OTCYTCTBHE KOJNbMAaTaUHH BOJONPHEeMHHKA;

yBeJHYEHHe CpoKa CNYXKOW ckBaxHHW 8 5—10 pas (a0 30—»0
NeT);

HCKJTIOueHHe OypeHHS HOBHX CKBAXHH,

yMeHbUIEHHe OO1Iero YHEJAa 3KCNNYATAUHOHHBIX CKBAXHH Y BOIO-
norpeburens;

COKpallleHHe AJHHBI BOJAOBOAOB, JHHHA 3JeKTponepenad,  HHCIA
TpaHcHOpMAaTOPHHX NOACTAHUKHH H APYrHX COOPYKEHHHR, 3eMeJIbHEX
NJOILANEH;

YMEHbIIEHKE pPacXxoAa SJEeKTPOIHEPrHH HAa NOABEM BOAK H3 CKBA-
JCHH,

IKCcnNyatauHua be3 peMOHTA f0 H3HOca 0BCagHHX TDPYO;

NPOCTOTA BOCCTAHOBJIEHHS BOJONPHEMHOH  YAacTH CKBaXXKHHH Y-
TeM IIPOKAYKH,

8.4. B uesoM sxoHOMHueckud 3¢dext OT npuUMeHeHHS OGecdunb-
TPOBHX CKBAXHH NOJYyYaeTcsi B pe3yJbTaTe:

CHH)XXEHHA 3aTpar Ha coopyxkeHHe Boa03albopa;

COXpAallleHHA IKCILIYaTaUHOHHBIX pPacX0l0B,

yMeHbllIeHHs cebeCTOMMOCTH BOAM,

COIIOCTABJIEHHE 3ATPAT HA COOPY)XEHHE CKBAXHEH
C OMNJIbTPOM N BE3 ®HUJIbTPA
B OAMHAKOBbBIX YCJ/JIOBUAX

8.5, CToHMOCTE CcOOpYXeHMA BOA03a00OPHOM CKBaXHHH Olpeneni-
eTCA IIPH COCTaBJIeHHM IPOEKTAa, HCXOAA H3 00BEMOB OypeHHUf, BCRO-
MOraTeJIbHHX Onepandd, conyrcTBylomux pabor # 3aTparT Ha MaTepH-
aJiul.

IIpoeKTHAA CTOHMOCTb COOPYXEHHS CKBa)XHHH 3aBHCHT HE TOJb-
KO OT €e KOHCTPYKUHH, HO H OT NOAXOAA K KOHKPETHHM HOpMaM H
obbeMaM aononnHrenbHHX pabor, Ha npakTuxke Hepeako NpPOEKT Ha
CKBa)XHHY, OCO0OeHHO B CJAa0OH3YYEHHHX YCJOBHAX HJIH OJA HOBOH
KOHCTDYKIIHH, COCTaBJIAETCA C HEKOTOPHM 3anacoM CpeACTB, NO3TOMY
NIPOCTOE€ CpaBHEHHe KOHKPETHHIX IIPOEKTOB He naeT OOBEKTHBHOH OUEH-
KH 3aTpaT CpeACTB. IDTO BO3MOXHO TOJbKO NpH 3aJOXKEHHH B [IPOCKT
OfiITUMAJbHB X 00beMOB,

[Ipr coopyXeHUH OeCPHILTPOBHIX CKBAXKHH  COKpallEeHHE Karli-
TaNbHAX BJIOXKEHHH OCYIIECTBJASETCA 32 CUeT pRAa CaaraeMbIX: MeHb-
ek ray6udHnl OGypeHHA H AJHHH 00CaAHHX TpyO, OTCYTCTBHA (HJIBLT-
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pa, PasrNHHM3ANHH H T. R, a yAOpOXaHHe — B pe3yJbraTe nposeje-
HHA paboT no (QOPMHPOBAHHIO BOJAONPHEMHOM BOPOHKH. YpeaMmepHO
AMBTENbHAA CTPOMTEJLHAA OTKAayka BHI3WBaeT YyAOpoXaHnue OGechHIbT-
pOBOfl CKBAXXHHBLI. DoJiee HHTEHCHBHHR peXHM OTKA4YKH obecneunBaeT
OHCTPYI0 Ppa3paloTKy BOJAONPHEMHOR TNOJOCTH H CYLIECTBEHHO Yie-
lIeBJISET CTPOHTENBLCTBO.

8.6. CTOMMOCTL COOpPY XeHHS CKBaXXKHWHL Ha TEOMOropasBeROYHHX
H CTPOMTEJbHHIX paborax omnpeaensieTC® PasHLMH HODMAaTHB3aMH, INPH-
Y€M 0 NEepPBHIM 3aTPaTH B ueioM wmenbliie [22, 38]. Ilpumepwm crou-
MCCTH CKBaXXHH pasHuX raybux B BCCP no teM ® ApyrHM HOpMaTH-
BAM nNpuBeReHH B Tabn. 21, 22, npHueM INJHTENLHOCTL CO3JAKHS BO-

Tabanupna 21

CpaBnnrtenbHan CTOHMOCTh COOPYIKEHHMS pPa3BENOYHO-2KCNAYATINMHOHHBIX
CKBAXHH NpHU reoaoropa3zsesouHsix palBorax na rteppuropun BCCP

l CMeTHas ' Cpeauufl

5 'y GHHA CTOHMOCTh AeGUT 3aTparTh
all0OH  |CKBaXMHW, | KOHCTDYXUHA CKBXKHH| cxpawun, |cxkpaxunw, (K8 1 M/cyr,
M | pyo. M'/cyT PYG.
I'romno 260 | C duabTpom | 12211 1200 10,18
230 BecohunsTposas 9 551 2800 3,41
 E— I
|
Peunna 190 C ¢uabTpoM 10 134 480 21,11
172 BechuaprpoBas 9 339 2300 4,06
_ _ |
JKa06 BH, 100 C ¢HabTpOM 5 791 600 9,65
Porayes 78 Bechu.bTpoBas 5 336 3300 1,62

LONPHEMHOR BOPOHKH B HHX NPHHATA paBHOR 5 cyr. M3 HHX BHAHO,
YTO 3aTpaTh Ha OecPHJIBTPOBHE CKBAaXHHH MOryT OuWTh MeHbUIe, PaB-
HH HJH QoJblue, YeM CKBaXXHHH ¢ (QHAbTPAMH, B 3aBHCHMOCTH OT HH-
AHBHAYAJAbHHX KOHCTPYKUHH H NMPHHATHX HOPMAaTHBOB.

B cpeaHeM CTPOHTENLHYIO CTOHMOCTh CKBAaXHHH OecHILTPOBOR
H ¢ (PUILTPOM B OAHHAKOBHIX YCJOBHAX MOXKHO CUHTATbH TNPHMEPHO
oaHdaKopod, HO 3arpaTh Ha nojyueHHHH KyBoMmeTp Boabnl B OecHik-
TPOBHX CKBaAHHax MeHblie, B BHAY HX Oojee BhiCOKOf mnpoH3BOAH-
T€JbHOCTH,

Cneayer YYHTHIBATh, YTO INPH OXHHAKOBOHA oO1eft CTOHMOCTH Y
6ecHILTPOBOH CKBAXHHK OTnazaer HeoOXOAUMOCTL B JIATYHHOH CeT-
Ké M APYrHX UNBETHBHIX MeTaJnanax, ynorpebisfieMHX A5 H3rOTOBJIEHHS
(QHAbTRA.

8.7. OcHoBHas 3KOHOMHSA npuU coopyxeHuH OecHUIBTPOBHX CKBa-
dKHH AOCTHraetrcs 3a cyer OOUero MeHbllerno KomiuerTBa CKBAXKHHI O]9
YAOBNETBOPCHUA 3a4ABJEeHHOR noTpeOHOCTH B Boje, OoJsiee AJTHTEJBHO-
ro CpoRa MX CcJOYXOH, CHHXXEHHfI 3arpaT Ha NOABbEM BOAH.
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Tabauma 22

CpaBHUTENbHAS CTOMMOCTb COOpPYXEHHA pPa3BeROYHO-3KCNJAYATAUHOHHBIX
CKBAXHH NO CTPOHTEJbHLIM HOpDMaM Ha Tepputopuu BCCP

e - i —— il _—

|

| rayowna ctonmocts | _Reowt . [3aTpaTi ne

Pafion | ckB2XHHH, | KOHCTPYKUHSA CKBAXHH| cypawunm. | cxkpnxusn,| 1 M/CYT,
M PYG. M!/ CYT pPYo0.

|' e — e— — ! - - I_- - —
bpect 232 C pHABTPOM 15 314 1320 11,6
215 BechunsrpoBas 15 649 2400 6,5

N T _
Kobpus 170 C ¢uabTpom 11 906 | 960 12,4
160 | BecuabTpoBas 12120 | 1560 | 7,8

) T— ———— I - —
Xanobur | 86 C duabTpoM 6 551 720 9,1
75,5 | bechunbTpoBas | 6556 1680 3,9

OLIEHKA 3KOHOMHUUYECKOHN 30 PEKTHUBHOCTH
BECOUJIbTPOBbBIX CKBA)KMH

8.8. DxoHomuueckas 3PGeKTHBHOCTL COOPYXEHHA H 3KCIJyara-
NHE OeCPHALTPOBHIX CKBAXKHH OINpeAEJSeTCHs CHHXXeHHeM 3aTpaT Ha
CTPOMTEJNLCTBO BOA03a60pa M 3KCIJAYaTAUHOHHHX 3aTpaT NpH J0OH-
ye BOJHI.

[opoBoit 3xkoHoMHueckHfi 3¢dexT or npuMeHeHHsT 0eChHHUILTPOBHX
CKBaXHK, corjacuo Mucrpyxuuu ocerpos CCCP*, paccunTHBaeTcs no

opmysie
D = [(C1+EHK1)“‘(CE+EHK2)]A2- (43)

rae C; 1 C; — cebecTOMMOCTL €RHHHUNW NpoAayKuuMH (1 M2 BozH) no
COOpyXeHHSI Oec(HILTPOBHIX CKBaXKHH H INOCJe HX BHeADEeHHS, pyo.;
K, 1 K; — yne/ibHHe KanuTa/jbHHE BJOXEHHR B IIPOH3BOACTBEHHHE
hoHAN A0 H nocse BHeApeHHA OecHHABTPOBHIX CKBaxHH, py6.; Ey —
HOPMAaTHBHHH KO03Q(PHUHEeHT 3¢h¢deKTHBHOCTH KAaNHTaJbHHX BJOXEHUR
(Ex==0,15); A; — ronosofi o6beM NpPOH3BOACTBA MNPOAYKUHH C IIO-
MO0 6eCOHABTPOBHIX CKBAXHH, M3,

[lopanox pacuera rozoBoro 3KOHOMHuecKoro 3d¢ekTa Aas OAH-
HOYHOH OechHJLTPOBOA CKBAaXXHHW H TIpynnoBoro  Bojaosabopa Hec-
KOALKO ornuyaercs, ITokaxem 3TO Ra NpHMepax.

8.9. IIpoussenem pacuer AAs OAMHOYHBIX CKBAaXHH raybuinoit 120—
150 M, npunumas 3a 6asy cpaBHEHHS OOLIYHYI0O KOHCTPYKUHIO CKBa-
KHH C OQHILTPOM B AaHAJOTHYHNX THIPOreOJIOTHYeCKHX  YCJOBHSX.
OGcayxuBaHHe CKBaXXHHH Ga30BOro H HOBOrO BApHaHTOB IPHHHMA-
€TCA OJHHAKOBHM H COZepXaHHEe IepCOHaNa B pacyeTax He YHHMTHBa-

* MucTpykuus no onpefeneHMio 3KOHOMHUecKoit 3G ($EeXTHBHOCTH
HCIIOJIb3OBAHHS B CTPOMTEJbCTBE HOBOW TEXHHKH, H3oOpeTeHHA H paunHo-
HanusaTopckux npeanoxennn (CH 509-78), M., Crpofnanart, 1979.
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TaGanuma 23

Hcxopunle AaHHBe M pPaACYeT roaoBoroe 3xoHomuyeckoro sddexra
AJis OAMHOUHOH 6GechuabTPOBOA CKBANKHHLI

JIoka3zareaH ¥ ¢ OPMYJAL ERHHHIL Bapi:_aﬂtu — .
ANA pacuera OGo3xagenue |yayvepenns 6230m5 ! | sonut
Bozonorpebaenne Q¢ M2 /CyT 400 ‘ 400
I'onoBofl ob6bemM A0OLIYH A, Mi/rox | 146000 146000
BO AL
A2=Qg 365
J1le6uT CKBAXHUbL Qy M3 /4 20 40
Konndgectso yacos paboTh — | q 20 [0
B CYTKH
Brcora noxbema BOAK H | M 80 35
3aTpaThl 3JeKTPO3HEPrHH Aj KBT -y 84 400 36 200
B ron . | L
i
Aa = () ,35 _Q_H_t_n___ I
102MaMe
KITM nacoca Nx | — 0,6 0,6
KIIJl aaexkrpoxsuraTtens L | — 0,6 0,6
Koauyectro paboTaroluX n LIT. ] ]
HACOCOB |
KosnuuecTBO yacoB pao- t gy { 20-365 | 10-365
TH B I'OJ |
KonuyecTBO mozaBaeMoi | #, nfec | 6,12 (2,25
BOAH
CTORMOCTL  3JIGKTPO3HEP- C, | pyo. 1 266 543
THH B roj
CMeTHaA CTOHMOCTb CKBa- Ce | » 10500 9800
AKHHLI
PacueTHHfl cpox cCayxOm | Trox 7 15
CKBaXXHHEI l
I'onoBasi aMoprTH3auUUA | Cq pYo. 1 575 686
CpennerofoBnie TeKylUIHE C | » 2 841 1229
3aTpPaTH (
C'= Ca+Cn I '|
CebGecToumocth | M3 BOAH C.,.C, | » 0,0195 | 0,0084
C, 2=C/A |
YaeabHhie  KanHT2JI0BJO- K, K, » 0,072 0,067
XKEHHA
Kl. 2= Cc/Aa
Hopmatusuuit  xosdgu- | E — 0.15 0,15
HUEHT 3P PEKTHBHOCTH '
KalNBJOXKeHHH 0 0303
IlpHBeeHHbIe 3aTpaTH | 31,35 py6. | ' 0,0184
3=C+FqK
'onosoit  3KOHOMHUYECKUH 3 * 1737
3¢ QexT ,
I=(31—33) - A
I
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eTci, B CTOBMOCTH CKBAXKHH BKJIOYEHO YCTheBOe OGOPYROBAaHHC H CO-
3laHKe 30HLI CAHHTAPHOH OXPAaHH.

HcxonHbie AAaHHBE H Pe3yabTaTel pacuera npuseiaeHm B T1aba. 23,
K3 KOTOPOH BHAHO, UTO rOJOBOH 3KOHOMHUYECKHHA 3ddexT npH HCIOAb-
30BZHHH OAHHOUHOM OechuHNbTpOBON CKBaXXMHHN cocrasnser 1737 pyo.

OnHOBPEMEHHO 32 CUET YCTPpaHeHHHS OQHJALTPOBOM XOJOHHH  CHH-
)aeTca pacxol MeTaJqana B cJeAywouieM koJHYectse. Bec | M obcan-
HOA TpyOm auaMerpoMm 6—8"” npunumaercs B cpeanem pasHmM 40 xr.
Ha ¢RABTPOBYIO KOJOHHY € OTCTOAHHKOM H HagdHIBTPOBOR HacThHIO
obureit aauHnl 15 M tpebyerca 600 xr merasna. Ha 1 M ¢uaprpa AH-
amerpom 6—8” npu npoceere Mexjay nposoiokaMmH 0,6—1 mMm pacxo-
AVeTcA B cpefHeM 5 Kr HepxXaseiouled npoBolokH HAK 0,70 M2 naTyH-
soft cetkn. Ha pabouyw uacte QuAbTpa anHKOH 10 M Tpebyercs 50 Kr
Hepxaselowel! NPOBOJIOKH HAH 7,0 M2 JNaTYHHOH CeTKH,

3a cyeT QHALTPOBOA KOJIOHHW Ha oaHOH OecpHIbTPOBOH CKBAXH-
ne sxonHoMsiTcs 600 xr crasbHHX Tpy6, D0 Kr HepiKaBeoWeHd NpoBO-
Joxku (unm 7,5 m? naryunolt cerkn). KpoMe Toro, Ha OechHAbTPOBOMA
CKBAXHHE MOXHO YMEHBIIHTL JNHHY S3KCOJAYATAaUHOHHOHN KOJIOHHH X
NepeRTyH HHXe Ha MeHbWHH AHaMerp o6caiHBX Tpyo.

8.10. OnpegenuM roa0BOR 3IKOHOMHYECKHH 3thhexT OT IpuMene-
HUs GechHALTPOBRIX CKBaxHH Ha BOJ03a0ope MNPOU3IBOAHTENLHOCTHIO
20 000 M3/cyT B yenosuax BCCP.,

Tabauuwa 24
HcxonHuie nayHbie AAs pacyera
CKBaxHHa
IToxasaTenn “E{:éi; :.i ,il“aﬂ c %:‘HB: :‘{r};!:!;il OechHAbT-
poBag
1 .
J1eOHT CKBaKHHLI M3/cyT 1200 1800
BricoTa noasmeMa BOAW OT AH- M 28,5 21,5
HaMHYeckoro YpOBRSA
Ko/HuecTBO CKBAXKHH 1IT. 17 | 11
Hnauua tpyGonpoBoxa A0 pesep- KM 4,2 | 3,2
Byapa n
O6sem pesepByapa M3 15 000 15 000
Cpeauns CMETHad CTOHMOCTb | Thic. pyb. 12 12
CKBaXHHH
CTOHMOCTb H2COCHON CTAHUHHA C » 8 8
KOMMYHHKAUHSAMH H CO3NaHHEeM
30HH CAHHTAPHOH OXpaHH
CTOMMOCTL CKBAXHH C HACOCHKI- » 340 220
MH CTaHUHAMH
Croumocts TpySONpOBOAA » | 168 128
CTouMOCTbh pe3epByapa » | 75 75
KanuranbHhe BJOMEHHS B OC- » \ 583 493
HOBHhIE NPOH3BOACTBCHHHE (OH-
Abl
YiaenbHele KanmHTaOBJIOKEHHS nyo6. 0,08 0,06
CpeagneronoBble  3KCNAyaTalUW- | TeiC. pyo. 51,1 36,5
OHHNe pacXoAsl (3JeKTpO3Hep-
THs, coaep>xaHHe, OobLCaYyXHBa-
Hue)
CebecTouMocTs 1 M? BOAW py6. 0,007 0,005
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