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BBEAEHHE

TloaseMune BORW IMHPOKO MCNOJB3YIOTCA B HapOAHOM Xo3falcTBe
U SBAAIOTCA OXHAM H3 HCTOYHHKOB BOAOCHAOMKEHHA TOPOACKOTO M Ceflb-
cxoro Hacenenus, [locrosHKO pacuupsercs Hx norpeGiaeHHe Aas oGBOX-
HEHHst nacTGHIL, OPOUIeHHs 3eMeib M APYTHX HYXA.

HauGosec pacnpocTpalCHHHA THI BORO3aGODHEIX COOPYKEHHHA —
6ypoBas CKBaXHHA. B HacTosillee BpeMs AN AOOLINHM NOA3EMHHIX BOA
8 CCCP skcnayarupyercst Gosee 300 ThC. TaKHX CKBaXKHH, K HHM exe-
roguo Aobasasercs eme 30 THC., a 8—10 Tuc., 6ypAT Aas uesed THA-
POreoJIOTHYECKOR pa3neAKH.

B naanax passHTHA HaDOAHOTO XO3fH#CTBA CTPaHH MOCTOAHHG OT-
MeyaeTcsd HeoGXOAHMOCTL MNOBhIUenHA 3¢ QeKTHBHOCTH H KawecTsa pa-
60T, COBEpLIEHCTBOBAHUA KOHCTPYKLUMH M TEXHOJIOTMH, CHHXKEHHA Mare-
PHAJIOEMKOCTH M 3aTDaT 3Heprud. SPpPekTHBHOCT PAaGOTH H CPOK CAYXK-
6 OypoBOi CKBaXXMHHI 33BHCAT NpEXJE BCEro OT KOHCTPYKIMH ee
BOAONPHEMHON 4acTH. B IIMPOKO pacnpoCTPaHEHHHIX PHIXJHIX NeCYaHhIX
BOZOHOCHHX TOPH30HTaX CKBaXXHHEI OOBIYHO OBOPYAYIOTCS1 pasHoobpas-
HBIMH (HILTPaMH, HAa H3rOTOBJICHHE KOTOPHIX PacXOAyeTCss MHOrO uBeT-
HEIX METa/JIOB H JPYFHX MaTepHaJsoB. Jnfd MeNKO3ePHHCTHIX M TIJIMHH-
CTEHIX DNeCKOB noA6op GHJIbTPOB CJOXKEH, a CKBaXKHHH B HHX HMeIOT
HH3KWe ReOHTH, KOTOpPHe CO BpeMeHeM ele GoJee yMeHbluamoTrca, Me-
XaHH9eCKas HJIX XHMHYecKas KOAbMATanusd (QHIbTPOB BHBORHT CKBAXKHK-
HH H3 CTPOf, uTO TpeOyer AONOJHHTE/NbHHIX 3aTPaT Ha DPEMOHT JHGO
nosropHoe Hx Oypeline. DTH obcroATenbcTBa NOOYHAAIOT CHNEUHANHCTOB
06x0anThCA Ge3 OGOPYAOBAHHS CKBAaXKHH QHILTPAMH B TeX cAydYasx,
KOrfa 3TO BO3MOKHO.

BecuanTpoBHle CKBAaXKHHE B PHXJLIX MOPORAX COOPYAAIOTCH B Ha-
MOPHHX MNCCYABHX BOXOHOCHHWIX TOPH3OHTaX, MEePeKPHTHX YCTOHYHBHIMH
nopoiamy. BoponpueMHOH 4YacTbi0 B HHX CJYXKHT BODPOHKOoGpasHas
nojocTh B BepXHeH YacTH MEeCcYaHoro nJacTa, uepes QTKOCHl KOTQPOH BO-
Aa NMOCTYNaeT B CKBaXXHHY. YCTOAYHBOCTb BOXONMPHEMHOH noJocTH obec-
TIeYHBAETCH KPENOCTbIO NOPOA KPOBJIH, €CTECTBEHHWMH yraamH obpasy-
oIWuXcs QUALTPYIOIIHX NecYaHHX OTKOCOB M ONTHMAJBHHM DEXHMOM
OTKaukH. B pesyarTaTe oTnagaer HeoGXOAHMOCTL B HM3rOTOBJEHHH K
ycranoBKe (HJIBTPA, NOBHIIAGTCH NPOH3IBOAMTENLHOCTh H YBEAHYHBAET-
€ CPOK ee cayxOH. Bce 370 B HTOre y™meHnlaer 3aTpaTH Ha E€AMHHLY
NMPOAYKLHH — KYGOMEeTp BOAhL.

IlepcnexTusnocTs npuMeHeHHs OecHALTPOBHIX CKBaXHH BO MHO-
rux paftionax Haweft cTpanbl 00ycJ0B/eHa WIHPOKHM DacipOCTpaHEHHEM
yepenyIOINXCS NecCYaHHX H TUIOTHHX OCaROYHBIX OTJIOKEHMH pasiui-
HOTO COCTaBa B apTe3naHCKHMX GacceitHax naatdopM, NPeAropHHX NPOrH-
60B M MeXropHHX Bnajgui. B nocnefHue rofbl 3TH CKBAXKHHH BCe uallle
coopyxaior B esponefickoit yacti CCCP, HexkoTopHX pafioHax Kasax-
crana, Cpesner Aaun, Cubupy. OnpejeteHHuifi OnbT NpHMenenus Gec-
QUALTPOBHX CKBaXWH AN BOAOCHAGMEHUs H THAPOreOJOrHYECKMX HC-
clel0BaHHi HMeeTcs B DeqopyccMHd M psie APYrHx pafoHOB CTPaHML.
C KaXAuM TOZOM KOJHuecTBO GecuJbTPOBHX KOHCTPYKUHA CKBAXKHH
pacTer B pa3jMYHEIX paHOHaX CTPaHH, H3Y4YaIIUX H HCIOJAB3YIOLIHX
NOA3eMHbIE BOAHI.

IToatoMy B HacTosiee BpeMs HeoGXOAHMO CrneUHabHOE METORHuE-
CKO¢ PYKOBOACTBO, OTBEYaI0LEE COBPEMEHHMM TpefoBaHMAM H OXBa-
THBAKOUle® pa3Hble acleKTul IpuMexBHUs GeCPUILTPOBRIX  CKBAXKHH,
B nepsoM pyKosoAcTBe Takoro pojxa, HsganHoM Bo BHHUI'sM s
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1974 r., Gnlna paccCMOTPeHa TOJbLKO HacTh BONMPOCOB RaHHOMR npobGaemml.
Pa6oTh nocnaefHHX J€T AajH HOBHe Pe3yJbTaTH, cnocoGCTBYIOUIHE pa3-
BHTHIO 3TOil INPOrpecCHBHOA KOHCTPYKUHWH. OjHaKO B BHIIEAHX B
1978 r. pyKOBOACTBAaX IO IPOEKTHPOBAHHIO, CTPOMTE/NbCTBY H SKCNya-
TaUHd BOJ03a6OPOB NOA3eMHHX BoA OecPHIbTPOBHE CKBaXHHH He
ynomuualorcs. B «CnpaBounnke no 6ypeHHIO CKBaXXMH Ha BOAY»
(1979 r.) o H¥X NPHBOAATCH JHIIb KPATKHE CBElleHHH.

Oas GoJsee MHPOKOro BHeApeHHs GecUILTPOBHX CKBAXHH M HH-
TeHcuduKauun paGoTh BOA03aGOPOB NOA3EMHHX BOA NOArOTOBJEHO Ha-
crosunee PyxkoBogcrso, OHo Gasupyercst Ha MHOroJeTHEM onute GypeHus
H SKCIAYaTaudH BHCOKOAEGHTHHIX G6GecHJbTPOBHX CKBaXXHH B pas-
HBX paRoHax cTpauul. Ilpu cocraBaeHnH PykopoAcTBa yuTeHm oblne-
COI03Hble HOPMATHBHLIE MAaTepHaJH H METORHYEcKasd JMTepaTypa no
COOPDYIKeHHI0 H SKCIIyaTalHH BOA0326ODHHIX CKBA)XXHH, HCIO/Nb3OBAHH
KHHIH ¥ GDOLIFOPH MO TEOPHH M NpPaKTHKe yCTpoHcTBa GecthH/bTPOBHX
cxsaxuH [5, 6, 8, 16, 40, 41, 42].

B cocraBnenuH PYKOBOACTBA NDHHHMAJIA YyYyacTHE COTPYAHHKH
BHUHUTHUM Munusonxoza CCCP — xanft. TexH. Hayk B. M. beaskos,
uix. T. H. Tasuy, IHUUKHUBP Mnuusoaxosa CCCP — xaua. reoJ-
muH. Hayk P. A. Crankesnu, uux. A. A. ®epses. ABTOD [0 NOrpyXHHM
aJieKTpOHacocaM —rJiaBa 7 —kaHA. TexH. Hayk A. JI. Typunosny
(beaKTHUI'X). Kpome Toro, B pafoTe Haj OTAeNbHHIMH pa3jejaMu
Pykosoacrea yuacrsoBanu HHXK. K. B. Jmurtpues (Corwarnascensxos-
BOJoCcHaGXenne), 3acayxeHHnA wMeauoparop PCOCP xanp. TexH.
nayk . M. Kpumos ([Tensaruapoctpoii MuuBoaxosa PCOCP) u unx
B. K. Porosofi (Bpanckufi O6aBoaxo3). O6mas pefakuds BRIOJHEHZ
B. M. BeasikoBnM.



1. OBIIHE NOJIO)XEHHA

KOHCTPYKTHUBHBIE OCOBEHHOCTH
1 IIEJIEBOE HA3HAYEHHWE BECOWJIBTPOBLIX CKBAXHH

1.1, BecduasTpoBas BOA03a60pHAs CKBaXHHA npelacTasaser cobok
HHXXeHePHOe COOpYy»KeHHe, BOJONPHEMHOM YACThI0O KOTOPOro HBJ/AETCR
noJoCTb B NeEcYaHON BOJACHOCHOR NopoAe B BHIC KOUYCONOpasHOH bo-
ponku noA Xpoejeh (puc. 1). [ay6una nosnoctd B UEHTpe OOHYHO AO-
cTaraer 1,5—2 M, nanboabwuit paamyc — 10—15 M u Gonee. Takasn
JHAYUTE/IbHAA QUABTPYWOINAA MAOWAAL (TaGa. 1) mosposser obecrneunThb
0T60p BOAW H3 MEJKO3EPHHUCTHX M TIMHHCTHX NCCKOB, H3 MaJOMOULbLX
N.1aCTOB.

Tabauuwa 1
CooTHOWEHNE Da3MepoB BOAOTPHEMHOR IOBEPXHOCTH BOPOHKH

u tuastpa
C ft n10-
PaaMep BOPOHKI, M BoRonpHestas ﬁ:;:e;c,;r:g:o?ﬁ:b:;g l,":lo
nonepxno'érb*
A , Fiw dy =0.1 dg =0.2
0,5 1 3,9 12,4 6,2
1 2 15,7 50 25
1.5 3 35,3 112,5 56,2
4 62,8 200 100

* ITo popmy.ie waposoro cermenra
F=n(h*+r?),

HeobxoauMbiM ycnobueM AR coopyxenHd GecHABTPOBHX CKBA-
XHH fBJAETCS YCTOHYHBAa® KPOBJA Haj BOXOHOCHBIM CJOEM H ero Ha-
nopuuit xapaxrtep. K Han6onee ycTOAYMBRM NMOPOAAM OTHOCATCH MJOT-
BHe TecyaHHKH, H3BECTHSIKH, MeJ, Mepresid, JAOJOMHTH, aprHIHTHI,
2N1EBPOJNHTH, CHJLHO YIJIOTHEHHHE TJHHL, K MeHee YCTOAYHBBIM — cJa-
60 ynIOTHeHHHE TNIHHH, CYIMHHKH, KamMeHHHA W 6ypmfi yroab. Uem
IIOTHEe ITOPOAA, TeM MeHblllel MOIIHOCTH MOMKET OHTh KPOBJAA. YBe-
JuYeHHe MOLIHOCTH NOPOA KPOBJH B JIOGOM cayyae 6JaronpuaTcTByeT-
ee yCTORYHBOCTH. Manas MOIHOCTL NMepeKpHIBAIOIEr0 BOPOHKY Maacra
IIPR HH3KOR ero KPemocTH MOXET NpHBeCTH K ero gedopmalHH ® oce-
HaHuwo B BOpPOHKY. Ilpu cnalofi KpoBae HeoOXOAMMO ee HCKYCCTBEHHOE
yKpenenue,

BechrabTpOBHE CKBAXKHHW MOTYT COOpPyXaTkCd C OQHOR BOAO-
NPHEMHOR 4acTbl0o B OCHOBHOM BOAOHOCHOM ITACTE HJH C HECKOJAbKHMH
BAONL CTBONA CKBAXWHE B CJOHCTOR TOMIle, KOFRA YEPERYIOTCH NPO-
CJIOM DHIXJOrO NecKa M MJOTHWX I10poA. Pa3HOBHAHOCTBIO ABNAKTCHA
MHOTOCTBW/IbHBE CKBaXHHB ¢ OXHOA BOJAOTPHEMHOA nodocThio. Pac-
npocTpaHeH npedMyllecTBenHo Nepsmit ThHn cxkeaxuH. Ilpu neaocratou-
HO YeTKHX JHTOJOTHYECKHX TPaHHUAX B OXKHAAeMOM BOJAOHOCHOM HH-
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Puc. 1. Cxema BOAONpHEMHOR HACTH CKBAXHMHL C¢ QRALTPOM
(a) u Ges duantpa (6)

{ — nopopa Yycrtoftunsam (men, Meprenh, TIAHKA, TNECTAHHK
H3BECTHAK ¥ T.N.); 2 — Necox; d'?' d-‘-p—nanerp obcan-
L2

HuIX TPYG (OO6bIuHLIE DA3IMEpPM drp'°-2—°-3 ™, dﬂ,-o,l-—-
0,2 u); dd)' { — nuameTp ¥ AnuHa GHAbTPaA; h, r — rayOuHa
H PaAHYC BOPOHKH

TepBaje ycTaHaBaubaercss nepdopHpoBanHast TpyGa, jepe3 OTBEpCTHSA
KOTOPOH BHHOCHTCA NecOK NPH pa3paGoTKe OXHOH HJAH HECKOJbKHX IO-
JnocteX (puc. 2).

1.2. M3 KOHCTPYKTHBHHX 0COGEHHOCTE! DacCMAaTPUBaeMHX THIIOB
GecUABTPOBHX CKBAXKHH BHAHB HEKOTODHC OrPaHHYEHHS 1O UX MNpPH-
MeHeHHI0, OHH MOryT COOpyXaThCf TOJNBKO B HaNOPHWX BOAOHOCHHX
ropusonTax. CHHXeHHe Hamopa B Npolecce SKCNAyaTalMH KONYCKaeTcH
NOYTH JAO KPOBJH BODOHKH, HO OCYlIeHHe BODOHKH M IjiacTa HCKJIO4a-
etca. IlorpyxHoff Hacoc AO/MKEH YCTAHABJAMBATLCA BHIUE NOJOCTH. 3Ha-
YHTENbHOE CHHXKEeHWe THAPOCTATHYECKOro Hanopa B CKBaXKMHe YMeHb-
waer AapjeHHe, NOAAEPIKHBAIOUIEE CHH3Y KPOBMKO Hax BopoHkof. [Ipu
HeAOCTATOUHO INPOYHOX H MaJOMOUIHOR KpoBJe, Heri1yOGOKOM ee 3afe-
raHuH, B cayvae ee ZeopMmaluH CYIIECTBYET BEDOSTHOCTP NPocadoK
3eMHOH NOBEPXHOCTH Y YCTbSl CKBaXHHB. DTH OOCTOATE/NLCTBA CIEAYET
YYHTHBATb NPH NPOEKTHPOBAKHH,

1.3. [IpocTOTa K 9KOHOMHYIHOCTL KOHCTPYKUHH TNO3BOJAIOT HCNOJb-
30BaTh GeCcOHIBTPOBHE CKBaXXUHEI AJS PA3NHYHHX LeJcH: BodocHabxe-
HHA HaceJ€HHBX NYHKTOB, NPOMHULIEHHHX H CEJIbCKOXO3AACTBCHHHX
NpeAnpHsATH, THAPOTEOJOFMUECKMX HCCHAENOBAHHA, OPOUIEHHS CeJLCKO-
XO3fHCTBEHHLIX 3eMeJsb, OGBOJHEHHS NacTOMIL, OCYIIEHHS MECTOpPOXKAe-
HHHA II0Je3HBIX HCKONaeMHX, AOGHYH MHHEPAJAbHHX H NpPOMBIUNEHHBIX
BOJA, HMCKYCCTBEHHOrO BOCIOJHEHHR 3aNnacoB NOA3EMHHIX BOA, NOrJjolge-
HHR CTOMHHX BOJ, pa3paboTKH ray0OKHX INecyaHHX NJacTOB CKBAMKHH-
HHIM METOZLOM.
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PHc, 2. PaiMoRHAHOCTH KOHCTPYKRUHA paisefouuhix, HAGAIORATEARHNX, PA3-
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a, 6, 8 — oaHORDYcHble; 2, O — OAHOAPYCHElIe ¢ rpassfAHOR 3achnKofd; e,
o M — MBOroapyCcHble;, 3, U — MHOIOCTROJbHLIE OLHOAPYCHHIE



TPEBOBAHHUSA K NTPOEKTHUPOBAHHIO

1.4. Ilpy npoeKTHPOBaHMH X CTPOHTeancTBe GeChUALTPOBBIX CKBa-
XKHH ROMXKHH cobniopathes ofune TpeGoBanHa K BOA03a60paM noasen-
HHX BOA, perjaMeHTHpyemble obHLUHAJbHHMY AOKYMEHTaMH, OCHOBHHIMH
u3 Kortopnix fBafiorcd «OcCHOBW BORHOro 3axonojarenncrsa Comwo3a
CCP ¥ coio3HHX pecnyGbarKs.

ITo ofuuM BompocaM NpPOEKTHPOBAHHA M COODYXEHHS CKBaXXHH Ha
BOJYy ueJecoo0pasHO TaKXe HCNOJb30BaTh CHNEUHAJbHYID MeToAHue-
ckyio autepatypy [l, 3, 19—21, 24, 27, 32, 36, 43 n ap.].

1.5. Ofiq#e nNPUMHUMNK NPOEKTHPOBAHMs BOR03abopos ¢ OGeconan-
TPOBHIMH CKBaXXHHaMM lie¢ OT/IHYAIOTCH OT TAKOBHX XAJA CKBaXHH C
¢uabTpaMH (pacnonoxenne ORMHOYHWX WX FPYNN CKBAaXHH B JLIake,
cxema Bojo3afopa, 30HH CaHMTApHO! oOXxpaHH, corjacoBanne fPOEKTa
B T. A.). OCHOBHHMH 0COGEHHOCTSAMH INPOEKTHPOBANHS GecHAbTPOBHIX
CKBaXXHH ABAAIOTCA:

Onpese/eHRe BO3MOYKHOCTH COODPYXeHHR Gechu bTPOBOR CKBAXKHHLI
B KOHKPETHBIX I'MAPOre0.JOrHYECKHX YCIOBHAX;

BRGOP pauyHOHaNbHOA KOHCTPYKUMH CKBaXHH (AHaMeTPH M AJMHA
ofcagHHX TpyO, ray6HHA HX YCTAHOBKH, HeoGXOAMMHe pa3MepH BO-
POHKH);

BROOpP cnocoba GypeHHs K pa3spaGoTKH BOPOHKH;

onpenesieHHe TMPOH3IBOAATENBHOCTH H TIPOROJKHTENBHOCTH OTKANKH
Aaa GopMHpoBaHHA yCTOHUHBOA BOAONDPHEMHOH TIOJIOCTH;

YKa3aHKA NO PEKHMY IKCIAYaTAUHH CKBAXKHI;

reoJIoro-TeXHHYECKHl KOHTPOJb 3a NPOH3BOACTBOM paGOT K  HH-
CTPYKTaX nepcoHana no cneuduxe Gypenus GecHHAbTPOBHIX CKBAXKHH.

2, OCHOBbI THAPOTEQJIOTHYECKOIO PAAOHHPOBAHHA
AJiA NPHMEHEHHA BECOPHABTPOBBIX CKBA)KHH

OBIIHE TTIOJIO)XEHHSA

2.1. Bo3MOXEOCTH H NEpPCNeKTHBH  3ajoXeHus GechHABTPOBLIX
CKBaXXHH B NecuanbiXx BOJOHOCHHX Trops3oHTax HanGojee 5CHO onpeje-
JFI0TCA NPH CNENHANLHOM PaROHHPOBAHMH TEPPHTOPHM AJA STHX Lened.
0150 OCHOBLIBaeTCH Ha 06lIeM THAPOreoJIOrH4eCKOM pafOHHPOBAHHH OT-
pasKaioiieM 3aKOHOMEPHOCTH (OPMHPOBAHHSI H pacnpefic/ieHHs TOA3CM-
HHX BOJA Ha TEPPHTOPHK TOrO WJIH HHOrO perHoHa, KOTOpOe ONKpaeTCH
Ha reonoro-CTPYKTYPHBIR NPHHIHN.

2.2. BecounpTpoBHIE CKBaXHHW B NECKax coopyxalwrca B obaac-
TAX PAacnpoCcTpPaHEHHs OCAROYHHX NOPOAX C MOJOTHM 3aJjeraHHem, obGpa-
3YIOMHEX CJAOHCTHE TOJIIH C YePeROBaHHEM PHIXJHX BOLOHOCHHX H MJIOT-
HHX CJ0€B Pa3JHYHOrO JIHTONOTHYECKOTrO COCTABa.

2.3. B 0ocHOBY BHJAJEHUs NepCNEeKTHBHHX PafoOHOB J0XKAaTCA TPH
OCHOBHBIX IIPH3HAKa, XApaKTePH3YIOIHX TIHAPABJIHUECKHe H JHTOJIOTH-
yeckne ocO6eHHOCTH BORXOHOCHHX NJACTOB!

HaJIHYHe THAPOCTaTHYECKOro Hanopa, KOTOPDHA NpH 3KCIIyaTanuyu
He cpa6aThiBaeTcs A0 KPOBJM NJACTa;

BOJOHOCHHMA NJacT, NMpeACTABJEGHHBH NeckaMH JI060ro rpasyJoMmer-
PlUECKOro COCTaBa, MOMIHOCTLIO He MeHee 2—5 M;



Kpenxas, ycTofiyusas K OOpYMIEHHI0 KPOBAA He o06A3aTeqbHO BOXO-
ynopHas.
24. [ins uesieHanpas/IeHHOro H I1ayOMepHOro BHeApewus Gec-
GUILTPOBLIX CKBaXHH HEOOGXOAHMO NPOM3BECTH THAPOreCJIOrHYeCKoe
aHOHMpOBaHHC TEPPHTOPHH CTPAHHL NIO YCJIOBHAM 3aJI0KEHHA CKBAXKHH.
PH 3TOM B KPY[HBIX THAPOreoJOrHYECKHX HAH AaAMUHHCTPATHBHHX pe-
THONAX B NepBYI0 ovepeldb AOJ/KHH OHTb BHJE/IEHH MEPCIEKTHBHWE Ha-
TIOpPHHE BUAOIOCHHE TOPHIUNTH, CIOXEHHBIC PHXAWMH nopojaMh K
HMELHe BHIXEPXAHHYIO NPOYHYI Kposmo. B npeaenax pacnpocrpate-
HHA NEePCNeKTHBHHX TOPH3OHTOB HEOGXOAHMO BHUAGJMHTh IJoUlaly ¢
pa3uok rayGHHOJ 3aseraHAR KPOBJH, BEJNMYHHON Hanopa, MOULHOCTHIO
YCTOHYHBHX DOPOJ KPOBJH H MOIMHOCTHIO BORXOHOCHOro naacra. Ha
OCHOBaHHH ITHX MaTepHaJ/OB MOXHO COCTaBHTb THIOBHE paspess 6ec-
$PHABTPOBLIX CKBaXKKH H ONPEAENWTs HX BO3IMONKHYIO NPOH3BOAHTEIb-
HOCTb.

CXEMA PAVIOHNPOBAHHS TEPPUTOPHHU CCCP
T10 COOPY)XEHMIO BECOUJILTPOBbLIX CKBAXHH

2.5. BoamoxHOCTb 3as0xKends GechuNbTPOBBIX CKBAXKHH B NECKax
32aBHCHT OT THAPOreOJIOTHYECKHX YCJOBHA, KOTOPHE ONPEeRe/aiOTCA reo-
CTPYKTYPHRIMK OCOGEHHOCTAMH TEPPHTOPHH K pAcHpOCTpaHEHHHMH B
pafioHe BOAOHOCHHMH KoMIaeKcaMH. lIIHpokoe pa3BHTHE NeCYaHO-Maac-
TOBHE BOAOHOCHHE FOPH3OHTH HMCIOT B apre3xanckux Gaccefimax mnaar-
$OpMEeHHLIX M CcKAaxyaThix obaactefl, rae OGuaarofaps cMmeHe anHa 1b-
HbHIX YCJNIOBHH OCaJAKOHaKOIJIeHHs C(OPMHPOBATIHCH CJOHCTHE BOAOHA-
NOPHBE CHCTEMHL,

2.6. Kpynane apresnarckue GaccefiHW naatpopm, NpeAropHHe H
MEKropHHe apTesnanckue OacceRHH RBAKIOTCA B 1EJIOM NEPCHEKTHBHE-
MH Ana coopyxkeuusa GecduanTposmx ckmawuu. Mcxoas u3 storo no
CYLIECTBYIOWIEMY TIHApOrec/orydeckoMy pafonuposannio CCCP [23]
MOXHO OpDHEHTHDPOBOYHO HAMETHTb BO3MOXHMeEe PpaAOHH BHeJPEHHH
ckBaxuH  GechHabTpoBORA  KOHCTpykuxuu. IlpeacraBienHas  cxeMa
(puc. 3) nmokaswBaeT, YTO Takue pahoHn 3auuMaT He Menee 70 %
TJOUWaAR CTPaHH, BKNOYafd Hanbosee OOGKHTHE TEPDHTOPHH.

2.7. BaaronpuaTHHC THAPOTeOJOrHYECKHe YCJIOBHA JANA 327T0XKEHHA
GechUNLTPOBHX CKBAKHH MMCHTCS BO MHOrHX apPTe3HAHCKHX Oacceftuax,
NpoTArMBaKIMXc Hpokof nonocoft ot Benopyccuu ao YaGexkucraHa.
C 3TOR nensl0 B HAX OCBOGHH NecuaHsle BOJOHOCHBE TOPHIOHTH pas-
JIHYHOR cTpaTurpacduvecKot NpHHaANEKHOCTH (OT najeoreHa 10 AeBO-
Ha) npA rayGuHe ckBaxHH OT 40 xo 500 M. [Tecku no rpanymsomerpiuye-
CKOMY COCTaBY OT TOHKO- RO KpYNMHO3epHHCTHX. KpoBis npeacrabiieHa
MedoM, MmepredeM M rassof. Hanopw 3HauHTEALHHE H COCTRBJSIOT
30—500 ™M sBuitle Kposar neckos, G rayOGHHOR ycTofuMBOCTH KPOBAH
yBesHunBaercs 6sarofaps BO3PacTAHMIO NJIOTHOCTH NOPOX 4 GoJblie-
My FHAPOCTATHYCCKOMY Hamopy.

OIIbIT PANOHUPOBAHHS TEPPUTOPHU BCCP

28. B kauecTRe HCTOYHHKA XO3RACTBEHHO-NTUTHEBOro nogocnalbixe-
HHA I'OPUACKHX H CEBCKHX HaceNCHHBX NMYHKTOR B DECHyGJHKE IHPOKO
HCNOJL3YIGTCH TPeCcHEle BOAW YeTBEPTHUHLX, NaJeOreH-HeOr¢HOBHX, Me-
JIOBHIX, AEBOHCKMX, BEePXHEIPOTepO3OfiCKHX OTJ0XeHui. MouHocrs oca-
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Puc. 4. Cxema nepcnexkTHBHLIX paHoROB npumeHenns Ge3DUALTPOBRMIX CXBANKHH B
neckax Ha reppuropun BCCP

I — paltor 1 — aan8-ceHOMAaHCKHE OTMOMEHHs NEPEKPLITE MEpreabHO-Meaoaol TOaI-
meR (BepXHHRA Mea), BOALI npecHbie. BoaonpuemHne BOPOHKH B neckax, Kposag —
mepress X Men. KoHTYDH — no MaTepHanaM BesopyccKOA reonoro-rHApoOrecsorusea-
ckoit IxkcmeAHuUHN Ha 1978 r.; 2 — paflon 1l — cTaPOOCKOJALCKO-IUBEHTORCKIIC OTJO-
XKeHHd, ConepXKalHe npecHole BOAKW (cpeaHnft H BepxHHit nevoH). BononpiemHsie
BOPOHKH B MECKaX, KPOBJSA—TJHRBL H ajeBpPOJHTLI; 3 — 3anafHafa rpaHHya pac-
NpocTpaHeRH HBEHTORCKHX OTAOXKeHM B pafione [I; 4 -— NOAYEPKHYTH! NYHKTHL,
B paftoRe XOTOpHX npofypeHn GechusbTPOBLIE CKBaXKHEL B MMeCKax K KOHLy 1979 r.

AOYHOH TOJMIUM, NMOKPHBAKINeR KpHCTaNJHYeCKHi (yHAaMeHT, n3Mmeps-
erca or 100—500 m na Benopycckom maccuse po 400—700 M wa cea-
nosuHax (ITonecckasn, )KnoGuuckas u Jlateuiickas) ¥ no 1500 (Bpect-
ckasa, Opuwianckan) — 5000 m (I1punsTckag) BO BnaguHax.

2.9. Auanua rHaporeosornyeckux ycaosuit Teppuropur BCCP,
NPOK3BOACTBEHHHI ONKWT NOMCKOBO-Pa3BeAOYHHX pabOT H 3KCOAyaTaLNH
BOA03a60pPOB NO3BOASIOT BHAEJHTh B peclylJxKe PaROHW, NEpCAeKTHB-
Hble 0J15 3a70)KeHHst 6ecHAbTPOBLIX CKBaXHH (pHC. 4).

K 6naronpusaTHHM B 3TOM OTHOMICHHH PafiOHaM OTHOCATCH IJOWia-
A¥ pacnpocTpaHeHHs aNLb-CeHOMaHCKOro BOJOHOCHOTO FOPH3OHTa, nepe-

4

Puc. 3. Cxema razporeonoruvecxoro pafionuposauns reppuropir CCCP no nep-
CNEXTHBAM NDHMEHEeHHs OGecHALTPOBLIX CKBAXKHE B DHXJLX NOPORAX

1—~2 — nepcnextiHpHue pafloHw ¢ npeoGiaanaHueM nAacToBHX BoA (/ — apTeauan-
CKHe afiarcTi o fBaccellitn: 2 — MCXKTOPILIC anTeamanckKie GaccellULl CKAZXYATLIX
oGnacreft); 3 — uenepcreKTHBHLle pafoRb ¢ npeoGrajaRHeM TDEmIWHRMIX BOR (rHA-
poreosoriyeckHe MacCHBLI K cKaaguarthie 061acTH); 4 — palORB! ¢ HEBHACHEHHLIMH
NepCneKTHBAMH; 5 -— paRoBH, B KOTOPHIX NPHMERSOTCA GechUALTPOBBIE CKBAMNHHE

11
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Puc, 6. Cxemaruveckan xapta pafiomMpOBanEug AAL6-CEHOMAHCKOro BOXOHOCHOrO ropHiORTA

GechHABTPOBHX CKRAMHH

TeppaTopdr BCCP no ycaoBHAM 3aJ0XKeHHA

I—4 — rn1y6KHa KDOBJM BOJOHOCHOTO rOPH3oHTa (/—50—100; 2 — 100—150; 3 — 150—200; 4 — cBnime 200 M); 5 — H3ONHHUH HANOPOA, M;
o 06— H301BEKM MoLHOCTEN, M; 7 — NYRKTH CO CPEANMMH BeNHYXAaMy rayGuH sajeraliis KDOBIR BOAOROCHOTO TOPHIOHTA, MOIAOCTH, Ha-

w

nopsi, M

CocTaBntedo no MmartepHanam Bejnopycckofi reonoro-rraporeonornueckoft skcnesunus 1978—1979 rr,



KPHTOrQ MepreasHo-MenosoR tomueR (pakhior I) ¥ CTapOOCKOJBCKO-
WBEHTOACKOTO KOMIJNEKCZ AEBOHA C NEPec/]aKBAIOMHAMHCA CHOAMH Tec-
KOB ¥ rMHKCTHX nopox (pafkor II).

Bo3aMoxHOCTL 3ai0XKeHus OGecPHILTPOBHIX CKBaXKH B APYTHX BO-
ZLOHANOPHLIX KOMMJeKcax, HANpPYMEpP B YETHEPTHYHOM, INajeoreHoBOM,
JOPCKOM, TPHACOBOM, ONPEARNAETCHA AJA OTAENLHHX YYacTKOB TO KOH-
KpeTHoMYy pa3peay, BBHAY OTCYTCTBHA HEOGXORHMOro KOJuuecTBa (ak-
THYECKOTO MaTepHana O BHAEPKAHHOCTA ¥ YCTOAYMBOCTH NOpOA, nepe-
KPHIBAIOUIKX BOJOBMEUIAIOUIHE TTECKH.

2.10. Ina uenef cnenuansHoro paKOHKPOBAHHA N[O YCJAOBHSM 38-
JoXeHHs GecHHALTPOBLIX CKBEXKHH BhiReJeH anbl-ceHOMaHCKHR BORO-
HOCHHIA ropusont, 3anrManouui oxonxo 60 % Ttepputopur BCCP. ITo-
RaBasowec GoapwnicTBo GechHALTPOBNIX CKBAMHUH 3aJI0OEeHO B STOM
rOpH30OHTE.

Ha Goablwek yactu PacnpoCcTPAHEHHR OH 3ajeraer Ha raybuxax
ceume 50—I100 M; AMWb Yy rpaH¥UL! BHIKJIMHMB2HHSA Ha CEBEpD-BOCTOKE
pecnyG/a#KH KPOBJNR ero BcTpedeHa Ha rayGure Mexee 50 M. B ortaenn-
HHX MECTax aJb6-CEeHOMANCKHE H HMXKE3aNerajolIHE IOPCKHE NCCKM lie
pasaencHs BOAOYNOPOM, NO3STOMY OHM OOBERAHHAKTCR B o6GWHR BOMNO-
HOCHRI! ropu3orT. MOWHKOCTL NMecaHof yacTH annB-CeHOMAHa NOCTENeH-
HO yBenHuxusaeTcs OT ueHtpa Benopycckoro maccHsa (0,3—5 M) x 06-
qaactam snagud (10—25 M ¥ Ro 46—83 M). Benuunsn Hanopos xame-
uaioTc or 40—120 M Ha NpHNOAHATHX ydactkax Ao 170—280 m npu
NOrPYIKEHUYN IOPHIDHTA.

Ilo MHHEpANOrHYecKOMY COCTABY aab0-CENOMAHCKHE NecKH O6GHHYHO
TJIAYKOHUTO-KBaPOEBEe PalIMIHOr0 PaHV/IOMETDHYECKOro COCTaBa, mpe-
HEMyLUleCTBEHHO TOHKO- H MeJAKo3epHHCTHe (pHC. b).

MolHocTs MEeprebHO-MENoBOR  TOMUM, TNepekpuBaiomeR aanG-
ceHoMaHCKHe Necky, yeeanausaetcs or 10—15 m B neurpe a0 100—175 M
ra aanage g 150—240 » xa wro-Bocroke BCCP.

2.11. B OCHOBY CHEUMANLHOTO PAHOHHPOBARHHA AJdA 3anoxenHs Gec-
QUALTPOBRIX CKB2XXHH NOMOMEHH: TAYGHHA 3a/MeraHMf KPOBIM, BEJUNK-
Ha Hanopa ¥ MOUIHOCTL AJL6-CEHOMAHCKOTO BOJOHOCHOrQ TOPH3OHTA.

Tlo 3TEM npuaHaxkam BHJeNeNH DaoHW € padruynof rayGuuon aa-
nerauis KpoBJAM BOXOHOCHOro ropusonrta (uurepsans rayGur 50—100,
100—150, 150—200 u cBuime 200 M) u ero momuocramx (ro 10,10—20
n cBuwe 20 M). BeamurHm wanopos npoBesexn uepes 20 m n xoneG-
aiotes or 40 Ao 280 M (puc. 6). MomuocTs MeprennHO-MeJOBOR TOJI-
WK noytH noscemecTHo Gonee 10 M M ynosaersoprer TpeGOBAaHHAM
YCTORYHBOCTH KPOBJH.

Pahiounposanre ofaervaer Sajfav¥ BmOOPa KOHCTPYKUMR Gecdunp-
TPOBLIX CKBAXHH NPH HX npoexTHpoBankd. C NOMOWMBIO XapTh pakonu-
POBaHMA M AAHKEX No onpoGosaiKio panee npolGypeHHHx GecthranTpo-
BHX CKBAXWH MOXHO ONpEAENHTh BO3MOXHYK NPOK3BOAKTCALHOCTD
NPOEKTHPYEMNX CKBAXKKH, TpefyeMOe NOHMMEHHE YDOBHR BOAM, raybu-
HY YCT2aHOBKH Hacoca.
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3. PACYET NIPOH3BOJAHUTENBHOCTH
BEC®HJIbTPOBLIX CKBA)KHH

OCOBEHHOCTH INPHTOKA K BOAOIMPHMEMHON NOJIOCTU

3.1. PacyerT mpoH3BOAKTENbHOCTH OecH/bTPOBONl CKBaXKHHH OTBE-
YaeT Ha CJACRYIOliHe BONPOCH:

NPy KAKOM pacuyeTHOM INOHHXeHHd Sy B JAaHHRX THAPOTeoJoruye-
CKHX ycJOBHSX OyZRer NOJIYIEH 3anpOEKTHPOBAHHWEK nebut Qo

KaKHX Da3MepoB IIpPH 3TOM AOAXKHA OHWTh BOAONDHEMHAS NOJOCTD;

6yAcT JiH DPH 3THX ycJoBHAX obecneyeHa YCTORYHBOCTL OTKOCOB
NOJNOCTH;

GyReT Ju ycTOiuMBa ee KPOBJIs.

3.2, 1e6ut GecuAbLTPOBON CKBaXHIHL (HOPMHPYVETCH 32 CHET npil-
TOKa BOAK MCPe3 OTKOCHl BOAONPHEMHOR NOJOCTH. JKCIePUMEHTaJbHBI-
MM HCCJEeNOBaKHSIMH YCTaHoBJeHo, yro Goaee 50 % npHTOKa nocryna-
€T Yepe3 EEPXHIOIO TPCTb MJH YETBCPTh OTKOCA TONOCTH. Ha nsmeyenne
Ae6uta GecHUALTPOBOI CKBaACHHLI BeChbMA CYUIECTBCHHO BJISET PajHyc
NOJ0CTH W B MeHbWeil cTeneun — co rayGuua.

3.3. Onucath peannHylo GopMYy BOACHPHEMHO NONOCTH ICOMeTpH-
yeckoit (urypofi NpakTHueckM HeBo3moxkHo. IlosToMy npu pacyerax
NPHTOKA BOAHW K OecHABTPOBOI CKBaXKHHC 3aMCHSIOT peaabllyild BO-
JONDHEMHYIO [OJIOCTh HA YCJOBHYIO NOJNychepHyecKylo, KOHHYECKYIO HIAH
uUHJAHHApPHYecKylo (puc. 7), YTO NO3BOJAET HCNOAB3OBaTh H3BECTHHE H3
ANHAMUKM NOJA3EMHHX BOJ DACYETHHE CXeMH K 3aBHCHMOCTH.

re

rep

Puc, 7. CxemaTtH3auna GopMul Z///l/////// j“;;///;/}z

BOAONPHEMEDA BODOHKM ANK
pacgera
1 — xomyc; 2 — noaycdepa;
3 — mapoBsoft cerMenr; 4 —
npupeAcAnas nonycdepa, pas-
HOREJNHKEN [0 NJOLIaAH TO-
BePXHEOCTR KOHYyca

3.4. OnHT H MOAeNbHLIE HCCAEAOBAHMA NMOKAa3HBAWT, 4TO Haubosee
BeposTHOR ¢oOpMOil BORONPHEMHHKA SBAAETCR TOJOCTb, NOXOXKAA Ha
CrIaXKeHHHHA KOHYC, € OTHOCHT@NLHO TNONOrHM JAHOM B UeHTpe, Gosee
KPYTHIME OTKOCAMH H BEINOJAKHBAKWOU[HMHCA KOHLUEBHMH yYacTKaMH.
HauGonniine ne6urtH HaGmopalorcd B OechHHILTPOBRIX CKBAKHHAX C
6oMbWHM pAAMYCOM BOPOHKH H NOJNOTHMK YriaMH OTKOcoB (TaGa. 2).

3.5. THApPOAHHAMHYECKOE HECOBEPINEHCTBO CKBAXKHHK NO CTENEHH
BCKPHITHA Tnacta (@) XapaKTepH3YeT BesIHUKHY Bpe3a NOJOCTH B BO-
JIOHOCHEI NJacT H npejcTaBisier co0OR OTHOWEHHe rAyGHHHN NOJOCTH
h X MOULHOCTH NaacTa m

Lk
w = ()]
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Tabaunuga 2

3amucumocTs npusencnnoro aelura GechuasTpoBOR CKBAKHHBI
OT CTENEHH €€ FMAPOJAMHAMHYECKOrO HECOBEPIIEHCTBA Ox,
OTHOCHTEABHOrO PajHyca NOJOCTH Bz W Yraa eCTECTBEHHOrO OTKOCA (o
10 AaKHbLIM MOJEJIHPOBAHMS

HIuprra 30HMN -
h , Aedopmanmm E:‘S,;';'Z:.‘:..SZO IMpusegenmi
= — = e

a= | By=2 | ViGea e | Tanx ) oo SIS | e 0

Mg:llo::: H.lﬂleal 30HN rH Q
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 1 5°45° 1,9—1,8 55—60 1,46
0,1 0,5 11°20’ 1,7—1,8 40—45 2,68
0,125 0,38 18°30° 1,4—1,6 30—35 3,02
0,125 0,2 32° 1,2—1,3 23—25 4,95
0,15 0,2 36°50’ 1,3—1,4 30—35 2,77
0,2 1 11920/ 1,7—1,8 60—65 2,35
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 50—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 1,056
0,5 1 26°35’ 1,5—1,7 50—55 1,35
0,5 0,67 | 36°0° 1,56—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 1,056
0,75 1 36°50’ 1,5—1,7 55—60 1,35
0,75 0,5 56°15° 1,2—1,4 45—50 1,85
0,8 1,7 26°35’ 2,2-2,4 65—70 0,97

PasMep NONOCTH MOXHO XapaKTepPH30BaThb ee OTHOCHTEIbHHM pa-
ABycOoM P, KOTODHA NPEACTABJAET OTHOLIEHHE paguyca INOJOCTH Y
KDPOBJI¥ Tx K MOUXHOCTH NJjacTa m:

fa =2 @

3.6. Anann3 I'HAPOAHHAMHYECKHX CETOK NPHTOKZ BOAM K Gecu.n-
TPOBHM CKBa)KHHaM nokasusaer [6, 16], 4ro 3oHa peskof aedopma-
LHA TNOTOKa AJ8 6GecHHALTPOBOR CKBAXKHHE CYLIECTBEHHO GoJblue, HeM
ans ¢unstposoft, ¥ cocraBaser 1,525 Momnoctu naacra. Ilpu sToM,
yeM OGoJibllle pajHyC NONOCTH rx (MO KpoBAe), TeM IIHpe 30Ha Aedops
mauxH Ra (taba. 2, puc. 8). 310 HeO6XOAHMO HMeTb B BHAY Npd Npo-
E€KTHPOBAHHH ONKTHHX OTKAYEK.

Hiamesnennue Hanopos, 4 CNEAOBATENBLHO, H IOHHKEHHA B 30HE BJHA-
HUS OTKaYX{ PAa3JHYHO AN CKBaXHH c pa3noft ¢opmoRt BoAONPHEMHOR
noaoctu (puc. 9, 10). B Taba. 3 no RAaHHHM MOAENHDPOBAHHS CTaLHO-
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HapHOR RALTPAUHH H TEOPETRECKHM pacieTaM NPHBEXERO pacmpege-
MeHHE OTHOCHTENBHLIX BEJHYHH MOHHMEHHR S= S (8 %-uom oTHOUIE-

(]
HHH OT So— NOHMXKEHHA B CKBaXKKHE) ANH SKBMBAJEHTHHRX 0 AeGH-
TaM H NIollaxy rnoJjocreit KOHuyeckok u noayctepuyecko#t topm, paGo-

oy

l,0t Puc. 8. I'paduk SRBHCHMMOCTH WHPMEM SOHM ruapo-
AMNaMMNECKOrD  HecOREpuiencTEa  SecdManTpomof
CXBANUEM 1, OT & ﬁ". nocTpoeHE MA NO RAHKMM

28 mozcanposauug na ABM

70 20 30 W r,

TAIOIKX B OrpaKHYCHHAIX H HEOrpaHHYeHHHX 1o MOIIHOCTA naacTax
[16]. OrHocuTeabKEHe MNOHHMEHHA MNOJAYYEHH AAR GespaaMepHHX pac-
CTORHMA 7, PACCYHTAHHHX OTHOCHTENLHO paZHyca BJAKKHHR OTKANKH

r r
(.’l=’_ KWIH MOIIHOCTH [J1acra (rn=-—m-). Kaxk BuaHo, waubo.ce
N —
6:cTpPoe yMeHbllenMe S HaGaKfaeTcR Anaf nonocred nonycdepuueckoi
$OopMHK; NP KOHHYECKOR IOJOCTH BEAHYHHAZ S YMEHhIUAETCA 3HANH-
TeneHO MeancliHee. Paansude B K3IMEHEHHH MOHMMEHHA Habmopaercs
NpaKkTHYECKR B npeAenax BCEfl 30HH BIMSHMA OTKAYKH. ITO O3HaHaeT,
4TO PAacMeTHl THAPOre0/IOrKYECKHX NapaMeTpoB M NPHBEAEHHWX xXapak-
TEPHCTHK BOAONPHEMHOM NOJOCTH 3aBHCAT OT npuuAToR pacyerHofi ¢op-
MK K P23IMEPOB NOJOCTH. YMEHLIWHTh 3TO BAHAHHE MOMHO, ECIH BECTH
pPacyeTH, KCNOJbL3ys Pa3HOCTb NOHMMKewuA B JBYX HaGNOAATENLHBIX
CKBaXHHax. ITO CJAEAyeT KMETh B BHAY NPH NPOEKTHPOBAHHM BOAO3A-
Gopos ¥ 06paboTke ONTHWX OTK3a4eK W3 GeCHHMILTPOBHIX CKBAXKHH.

3.7. B GechunpTPOBHIX CKBAMHHAX € HernyGOKHMEK NOJOCTAMM,
HMEIOWHX BHCOKHA NOK23aTENh NO CTEMeHH BCKPHTHA I1acta, ax<<0,l,
BOAONPHEMHAR NOJOCTL MOMCT GhITh NPEACT2B/ICHA IKBHBANEHTHWMHU 110
nNoWARH NPHTOKA ycnosHoR nonycdepoi c npuaesesHHM PaXHYCOM Fop
HAH YCJAOBILM x-ouycom C NPHBEACHHLIM DAAHYCOM Fpp R TNPHBEREHHHM
YrJI0M OTKOC3 ¢, (PRe. 7).

Ilpn @=2>=0,5—0,7 BojgonpuemHas noaocTs Moxer OWTb 3KBiBRa-
JIEHTHA 3aMEHEela Na UHJIRHAPHHECKYI0 CKBaMHIy C NPHBEACHRLM pa-
RUYCOM Tngp.

Ecan aamennts npamoft xpyramft xowyc paguyca ry paBHOBeauxol
no nJiomaAM noaycdepoRk, To ee npuBenerRnR paasyc (pme. 7) Oyaer
pasex:

_ rurn @)

fop = ]
Vtz $sing
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Puc. 9. TEApoAMHAMAYECKAaN CETKA, NOJAYYeHRAs MOREJAHDOBARMEM Ha ABM xas xomuuecxofi noaocrTa h=1m, r, =8 M.
IIpEBecHEALE napaMeTpH NOJOCTH: “s=0'1' By =05; ¥y 3KBHNOTeHIHa eR noxa3aHa BEeJHYMRA OTHOCHTEILHOro KOTEH-

muana, %, Yy JMHHA TOKOB — OTHOCHTEJBHAH BeJHYHHA Dacxoaa b B JOJRX ERHHHNE, B y3nax CETKM — 3Hau€HHA NO-
Teuunanos; /, 2 — MOPLl HIMEHEHHA OTHOCHTENBHMLX HANOPRBLIX rPAAHEHTOSB {
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Tabanua 3

PacnpeneneHne OTHOCHTENALHBIX MOHMXKeEHME S, %, B naacte npu# oTKauke u3 GecMABTPOBOH CKBAXKHHM C KORMYECKOH
H SKBHBaneHTHOR efi moaycdepnyeckoll nosocteio [16]

HeorparuuerEnfl nJacT no MOm{BOCTH OrpaHnYenRNA nNacT no MOMEOCTH
PaccTofENe I OT CKBa-
XKAHN B SHAYERHAX

KoHitacckas noaocts (MOReaHpOBa- D3KBHE2JECHTRAas NO nNJOIaRH Konugeckass nmoaocts (MOAeAEpORa-

nue), o, /B, nonycdepa (pacwer), ry, uue), ay /B
paRHyca | MOIQROCTR
BIXARKR nJaacTa
uwn

== D2 lel |e S loas| a4 [0 |2y | S -

“TR, |"Tm s | S| B|=S|2]|8 sl 2| &l %|e|8

s | e ||| x| s| |l eles]| | o

1 [
0,05 0,5 44 87 | 100 ( 100 | 100 | 64 60 100 80 100 78 | 100 | 100 | 100 | 100 ] 56

0,1 1,2 35 | 4l 8| 78| 100 | 37 | 25 60 | 34 83 1 45 | 8 | 100! 100 | 100
0,15 1,7 32 | 33| 63} 61| 8| 31 17 42 | 23 50 | 35 | 69| 83] 94| 99| 30

0,2 2,3 27 | 30 | 51| 48| 65| 26 13 31 18 44 | 30 | 51| 65| 78| 95| 25
0,25 2,9 22 (25| 4| 42| 55| 22 10 25 14 M4 [ 25| 46| 57} 71| 78] 23
0,3 3,5 13 | 21 38| 36| 48 19 9 20 11 29 | 21 37| 48] 58 64| 18
0,5 6 4112 ) 21| 20| 251 12 5 12 7 17 | 12 | 21 26| 34| 37| 10

0,7 | 9 41 4| 7{ 71 10) 4] 3| 8] s | 11] 6| 8| 10] 12| 14} 4
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Puc. 10. TuapoanHaMKgecKag ceTka NPHTOKA K NOROCTH ¢GOPMB LIAPOBOrO CErMen-
Ta: h“-2.5 M; rp=5M™

YpoBenr B naacte: ! — RawanbHufi; 2 — npy oTKagKe; 3 — AHHUH TOKa; 4 — 9KBH-
NOTEANHANH H 3HAYEHHe NOTEeHnHaka B %

rae h—ray6uHa XoHycoOGpasHOH NOJOCTH, M; @ — yroJ ecTecTBEeHHO-
ro oTKoca, rpas.

[TprGankeHHHe 3IHAYEHHA YIVIOB €CTECTBEHHOr0 OTKOCA AMNA HEKO-
TOPHX THIOB TOPHHX NOPOA NOKazaHw B Tabil. 4, Caeayer o6paTHTb
BHHMaHHME Ha TO, YTO TFHAPOAHHaMHYecKoe J[aBneHHe, 0O6Yyc/0BJcHHOE
¢uabTpPauHel BOAM B NOJOCTb, BH3WBAET JAONOJHHTENbHOE BHIIOJIAMXH-
BaHHe o1kocoB. IlesTomy B cpopMupoBanHof ycTOAYHBOA MONMOCTH OT-
KOCH HMEIOT YrJbi, MeHblliie YIJIOB eCTeCTBEHHOro oTkoca (yrJoB BHYT-
PEHHEEro TPeHHH).

Paanyc ycaosroro ¢uAbTpa ro onpelensieTCA NyTeM NPHBEAEHHSA
NOJIOCTH KOHyca K UMJAMHAPY Toft ke BHcoTH (A=!), rae | — nauna yc-
JIOBHOr0 (HJIbTPa, OAHHAKOBOTO NO QHUALTPYOINEH NAOWAAH, NpHYEM
VUATHBAETCH MPHTOK C HHXKHETO OCHOBAHMSA UHJIHBAPA, IOCKOJLKY IO-
Joctk paBortaer B AHOM. Paxnyc HaXxoAHTCs M3 COOTHOWEHHs ¢GopMy.
NJCIa M TOBEPXHOCTH KOHYCa, LMJIHHAPA K Kpyra

Tp =—h+ Vh’+fKVf:+h’- (4)

rle ry— NpHUBeJeHHHA PafiHyC KOHYcOOOGPa3HOA MOJIOCTH Y KDOBJH.
3.8. PaccMaTpHBalOT ABE CXeMhl pacrnoJloxeHHsi O6ecHNbTPOBHX
CKBaXHH B ILIacre:

20




Ta6arna 4
¥ram eCTECTREHHOro OTKOCE TOPHMX MNOPOAR, TPaA

CocrosRrue
I'opras nop ¢ yxoe JR— nm%l;noe
INecox wmenxosepuucTHA 30 35 20
INecox cpenkesepHAcTHA 35 40 25
ITecox xpynHO3epHHACTHR 45 50 30
Tpasak 40 45 35
CyraHEOK pHXAHA 45 35 30

NpakTHYeCKM HEOrPaHHYEHHOM MOIHOCTH C BechMa BHICOKOMl CTe-
NeHbI0 HECOBEPIIEHCTBA MO CTENeHH BCKPHTHA miaacra (ax<<0,1);

OrpaHH4YeHHOR MOIXHOCTH ¢ pa3HOf cTemenbio HecoBepILIGHCTBA
(ax>0,1).

B nepBofi cxeme HCNoJb3yloTest (GOPMYAH, MoJyyeHHHE HA OCHOBE
TCOPHH TOUYEYHOIO CTOKa HJIM MCTOYHHKA Ha NJIOCKOCTH HJH B NPOCTPaH-
CTBE M AaHHHE MOAEIHPOBAHMSA; B0 BTOPOR — POpMYyJH, NoJyYeHHHE Ha
OCHOBE TEOPHMHM JIHHeRHHX CTOKOB HJH HCTOYHHKOB Ha NJIOCKOCTH HJIH B
NpPOCTPAHCTBE, a TaKXe NaHHHEe MOREJHPOBAHHUA.

3.9. Pacuer GecHAbTPOBHX CKBaXKHH MOXHO BECTH:

THAPOAHHAMMYECKHM cnoco6oM MO H3BECTHHM H3 AHHAMHAKUL NOA-
3¢MHBX BOX 3aBHCHMOCTAM HJH no (opMmynam H rpaHkam, nojyued-
HHM B pe3y/bTaTe 3JEKTPHYECKOro H (H3IHUECKOrOo MOAETHPOBAHUA pa-
6oTH GecUIbTPOBHX CKBaXKHH;

CHAPaBAHYECKHM CIIOCOGOM, HCNOJB3YA KPHBHE 3aBHCHMOCTH ZAelH-
Ta CKBaXXMHH OT NOHHXKEHHs YPOBHsi BOAHW B HeR MJHM CpegHee 3Haye-
HHe YAeJbHHX fe6HTOB OecHIbTPOBHX CKBAXKHH;

METOJOM aHaJIOTHH, HCNOJAb3ys JAaHHWE ONHTHHX OTKAYeK RIH
SKCIIY aTalHH.

3.10. B otimyne OT GHALTPOBHIX CKBaXKHH, peaspHas dopma BORO-
npueMHuka GecUNLTPOBOA CKBaXKHHH Heu3BeCTHa. Pa3mepn TOJOCTH
MEeHSIOTCH NPH HaMeHeHuu NeOHTa MK NMOHHXKEHHA B CKBaXHHE, MO3TO-
MY DacdeT BO3MOXHOM NPOU3BOLHTENHHOCTH MIOGHMH H3 HA3BAHHMX Bbl-
me MeTOXOB Oyner NPHOAKKEHHENM, JNH NOBHIEHHS AOCTOBEPHOCTH
STHX PACYETOB NPH NPOEKTHPOBAHHH GeCHHILTPOBHX CKBAXKHH CJEAYET:

a) pacueTHHe XapaKTePHCTHKH Bogonpremuofi uojocts (h, rup)
OnpefeNnTh 00 AAHHEM BHLIMOJHEHHHLIX NMPH H3LICKAHMAX ONHITHRIX OTKa-
HEK MJH M3 CyllecTBYIOIlEro ONHTA SKCNAyaTanHH Gecu/bTPOBHIX CKBA-
JXHH H NpPOBEPAThL NPHHATHE NDPOEKTHHE XapaKTEPHCTHKH MO pe3y/bTa-
TaM CTPOHTENbHHIX OTKauyeK, PErHCTPHPYR NOJY4YeHHHE AaHHHE B TeX-
HHUECKOA AOKYMEHTAUHH CKBAXHUH,

6) noATBEPXKAATb &HAJNOTHI0O MeXAY NpoeKTHOR B HMCINONL30BAHHH-
My B pacderax GecHILTPOBWMH CKBAXKHHAMH He TOJALKO MO THApOreo-
JIOrHYECKHM YCJOBHAM, HO H IO TEXHHYECKHM YCJOBHAM HX COOPYXKEHHA
¥ cOo3Xanus BOXONPUEMHHIX nonocrel, OTMEUATD MX DPA3NHUMS.

3To MOIBNJIUT HWAKOMHTE HenGxoXAMHR sKcmepHMeHTANLNLA MaTe-
pHan Ans KafoHefiulero CcOBEPLIEHCTEOBAHWHA MeTOROB pacuera Oec-
(PUABTPOBLIX CKBAXHH.

4—208 21



3.11. ITocnepoBaTensbnocTh pacuera GecHHIBTPOBHX CKBAXHH RO/~
#Ha GHTb CaeRylomed:

AJAR HCXOAHMX THAPOreO0JIOrHYecKHX YCJIOBHA HPHHHMaeTcss cnocol
coopyeHnit O6echHIbTPOBOA CKBaXXMHW M BHGHPAOTCH HJIH PacCYMTH-
BAIOTCS OCHOBHHE XapaKTepHCTHKH ee BomonpuemiuoR nonoctu (k, rup,

L
Pnpr Ox, Bx);

OAKHM M3 YKa3aHHHX BHIIC Croco6oB O NpoeKTHOMY neGuTy Qo,
NPHHATHM THADOreosoruyeckim napaMerpam (K; Km; a; Ryp) H xa-
PaKTEPHCTHKAM BORONDHEMHOH NOJIOCTH BHEIYMCJSIOTCS 3HavenHs palo-
yero MOHHXKEHHS Sp H COOTBETCTBYIOUHA YACALHHA ACGHT Go;

npoBepseTcst YCTOAYMBOCTh OTKOCOB 3aNpOEKTHPOBAHHOA TOJOCTH
(nyTeM OUEHKH iy; Up) M YCTOHYABOCTb ee€ KDOBJH (ONpenesieHHEM Jjo-
TIYCTUMOTO 3HA4eHHS A; M Fpom) NMPH HCOGXOAHMOCTH KOPPEKTHPYIOTCSH
pa3MepH! TNOJIOCTA K BeaHgHEa So; Go;

OLEHHBAEeTCA BO3MOXKHHI o6beM recka W, kortopulit GyAer BhHecen
TIPH COOPYXKEHHH CKBAXHHH

OUEHHBAIOTCH NPOJOJIKHTENLHOCT: fo H HMHTEHCHBHOCTL CTPOHTE/b-
HON OTKAayKH,;

N0 AAHHLIM CTPOHTEJIBHHX M ONHTHHIX OTKaueK NpoBepsierTcs COOT-
BETCTBHE NPHHATHX B PacyeT M INOJYYeHHHX ONMHTOM JaHHEM Qo, go,
So, 15, a TakXe NpPUBeJeHHHX pa3MePOB COSAAHHOH BOAONPHeMHOR mno-

nocty (A, 7ap; QJ;p)-

PACUET INPOEKTHBIX INNOHM)XEHHHA W LNEEHUTOB

3.12. ITpoexTBHA Re6MT OOHYHO NPHHHMAETCHA 32JaBHHM, a Npo-
eKTHOe TOHMKEHHEe PACCUHTHIBAeTCA B 3aBHCHMOCTH OT THXAPOreoNiorHye-
CKHX YCJOBHA MO0 NPH CTaNHOHAPHOM pexume QHIALTPALHH, AHOO He-
cramuonaphoM. IIpH 3ajannoM paboueM TNOHMMKEHHM DacCYHTHBaercs
NPOEKTHHH Ae6HT.

3.13. Tuapoaunamuyecknft METOA pacyeTa OCHOBAH Ma HCNOJL3O-
BaHUH aHaNHTHYECKHX 3aBucHmocTel. OneHKka NpoOH3BOAHTENLHOCTH Gec-
¢HUNBLTPOBLIX CKBaXKHH Mo (oOpMynaM THAPOAMHAMEKH TpebyeT 3HaHHA
¢OpMH H pa3MepoB BORONPHEMHOR NOJOCTH. Bo3MOXHO ZBa NORX0Aa B
pacdeTax: IepBH NpEANOJaraeT HAJHYHE AANHHX H3HCKAHHA HIHK ONH-
Ta sKkcnayatanud GecuAbTPOBHX CKBaiKHH, BTOPOR BHINOIHAETCA IPH
OTCYTCTBHM TAKOBHIX.

B nepsoM cayuae npd pacyere OecHALTPOBHIX CKBaXXHH LeJseco-
00pa3so KCNONB30BAThL 3HAYEHHS NPHBENEHHHX Fpp HAH OGOGUIEHHBIX

.3

Map’ rig
cxg)ro co%po’ms.nenux os. OHH ONpemensiorcss MO AAHHHM ONHTHHX
OTKayeK, BHINOJHEHHHWX M3 GecHILTPOBHX CKBAXKHH B MEPHOR H3H-
ckaHHN. BoAONpHEMHAA NOJOCTb NPOEKTHPYEMOH CKBAaXKKHH NDHBOANTCH
K TOk xe ¢(opme, KOTOpada Ouna TNpHHATA NPH 06paGoTKe MAAHHHX
ONBLITHHX HJIM SKCMJAYATALMOHHHX OTKaueK. THnoBHe (OPME MOJOCTH H
pacueTHHe CXeMH I1ACTa NPHHUMAIOTCA B COOTBETCTBHH ¢ nm. 3.7 k 3.8.

Pe3yabTaTH OTKaYeX M 3KCMAyaTauun o0paGaTHBAOTCH B OCHOBHOM
cnoco6amu, paspalOTaHHHMH B AWHAMHKe NON3EMHBIX BOA AAA (uib-
TPOBHIX CKBaXXHH.

Bo BTOpPOM CJyYae, npH OTCYTCTBHH RAHHHX H3LICKAHHA M ONHTa
3KCIJyaTalu¥, B 3aBHCHMOCTH OT NMpHHATOR pacuerHoit ¢OpPMH nostocta
ee TIpHBEJICHHNA Pajmyc ryp onpeaensercs no dopmyne (3) ¢ yverom
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panyycoB BORONPHEMHON NOJOCTH M O6LIero THApaBJHue-



Taba. 2 MAH 4, NO AAHHEIM KOTOPHX NpAOAMKEHHO NPUHHMAETCHA 3HA-
YeHne yriaa oTkoca AN npoex’moﬁ NONOCTH, HAM BHYHCAACTCH yChoB-
HR#t pagsyc ro no ¢opmyne (4).

3nan Q, A, Gm H rap, BO OAHOH M3 NPHBEAGHHHX HHXE 3aBHCHMO-
cTefi onpeaengercs paGodee NOHHXCHHe So.

3.14, TIpn weorpanuuensoft Mouwnocts naacta (ax<<0,1) npoext-
Hoe nonm¥Xenne B 6ecHUALTPOBON CKBAXKHKHE C NOJOCTHIO B BHAe NOIY-
chepul papuyca rup NPH cTauKoHapsoil GuisTpauMu onpefensercs 1o
topmyae

So=——. (5)
2“1((“;)

Tlpn necranronaprofi GuaAbTpauMn pacueTHOR MOEHXKEHHE Ofpeae-

asercs no topmyne

___ 9 .
Sp = 27 Krog erfcA; (6)
op
=—, ¥p]
2 ]fat

rae a —Koah¢uuuenT nbelonpoBogHocTH; erfc A — n3pecTHas TabyaH-
poBannas Gyrkuus [32, 43].

Ecan 4<0,1, To ericA=1 u c Tounocteio mo 10 % ¢opmyna (6)
3aMensercy na dopMmyay (5).

3.15. IIpu sazannoit BenruydHe PaGoyero MOHHXKEHHA So NPOEKTHBI
neGHT BHYHCAseTCA H3 dopmyant (5).

Ha rpadukax (puc. 11) npuBeneHn paccyHTasHHE No 3Tof hop-
MyJe yAenbHble HeOHTH GeCOHUNLTPOBHX CKBAXKHH. NPH PAAMX K0vpdi-
uHentax GHALTpPAUKM H NPHBefeHHHX Paguycax nosnycdepH (mpu NOHH-
XeHHA So=1 M).

a ']
g,#%/eym g, M3/cym
1000 7 1000 7
300 & 900 J% A
800 }4 / 800 yAVAvi
w0l 04 wol— £ /A
600 L4 800 VX LA
711/ T EF
500 A 500
ol 1/A/ o0 | A0 A 5L
300 AASNMA gl L VAA
V¥ WANX
200\~ A/ LY I /4 Vil Ve e 1
100 ] B w0 = el
P Kt p rel]

Q1 2 3 4 5 bry 15 075 20 25 I0Kulym

Puc. 1l. I'padHKR SABMCHMOCTH YAGAbHOro Xe6HTA GeCcHuALTPORONA CKBAMHHM C
noaycdepnueckum 3aGoem or pagyyca NPR PasuuiX KOIPdunucHTax OOMALTpanHm
(a) ® or xosddunRenTa QRALTPALUERM UDPH PasEuMX paauycax (6)
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3.16. Ilpy cranmonapHoil (HALTPauUUH B OrpaHHyeHHHX N0 MO~
HocTH niactax (m<10--15 M) npu @,>0,1 ¥ nosoctu B BHAE KoHyca
Wiy noaychepnl € PaAMYCOM Fnp NPHONHMRHHHE 3HAUYEHHS PacyeTHHIX
NOHHXKEHHH MoryT GmTb BHYHC/enn no ¢opMyae

Q m eRnp
= 231g————|,
° 2nkm \ rap +2,31g - )

®

rie @ — sMnupuIeckuit xoadduuuent, uaMeHsomwmics or 0,67 mo 0,25
no pasuniM astopaM [l, 6, 8, 40] B 3aBHCHMOCTH OT NPHHATHX paiMe-
POB 30H C PaAHANBHO-CHEPHYECKMM H NJOCKOPaAHAJbHHM NOTOKOM, Ha
KOTOpHe TIOApa3sfesfercs naact npu BuBoie ¢opmyan; Rup — npuse-
ReHHHA panuyc BJHAMHA OTKAYKH, ONPCAENAEMBIN H3 RAHULIX ONBITHMX
pagort, M.

ITpn KBasnycranoBHBHIeMCH pexiMe (QUILTPALAH H TOCTOANHOM
Aebute Q pabouee nNOHHXeHHe B GecpMALTPOBONR CKBAXKHHE NPH Q=
20,1 MOXHO ODHEHTHPOBOYHO OnNpefenHTb N0 GQOPMYNE ANA CKBAXKHILI
¢ GHALTPOM, 3KBHBANENTHO 3aMEHAR KOHHUECKYIO MM noaycthepHuecKyw
NOAOCTs UHARHAPHYECKOA BOAONDHEMHOR YacThl0 YC/MIOBHOrO pagryca

so= 23 (1e 22 +0,217¢), (9)
Km 10

rie Rnp — NpuBefeHHHN paAnuyC BJIURHHA, PABHHA Rgp = 15V al, u;
! — BpeMs OT HAayala OTKauyKH, CYT; lo— PaRkuyc ycioBHOro ¢uabtpa,
M, AJHHAZ KOTODOro paBHa rayQHHe BOPOHKH R, M, ONpeAeNHeTcs no
dopmyne (4); & — PHIbTPAUHOHHOE COMPOTHBJEHHE, OGYC/HOBJIEHHOE
HecoBepIUEHCTROM CKBAXHHK MO CTEMCHH ¥ XaPaKTepy BCKPHITHSA mJacTa,
olnpefenseMoe N0 AaHHNM onuTHHX pabor (7, 12, 43]. B Touko3ep-
HHCTHX IJ1aCTAX PacyeT MOXHO BECTH COTJACHO PeKOMeHA3LHAM, HaJjo-
JKEHHHM B pabore [17].

3.17. Pacuer ne6HTa GecuIbTPOBLIX CKBAXKHH MOXET GHTh MPOH3-
Beaer no Gopmyae, KoTopas Ga3upyeTcs Ha pe3y/bTaTax (PH3MYECKOro
MognenupoBanusi, Bunoauednoro 8 UHUUKWUBP A. A, deaseBum. Ilpn
MOLEAHPOBaHHH DPaGoThl GechunbTPOBOM CKBAXKHHBI Ha HAMOPHOM CeK-
TOPHOM JIOTKe B MEJIKO3ePHHCTHX neckax (THna cenomaHckux B BCCP)
onpepensaachk 3aBHCUMOCT  NPHTOKA OT pa3MepPoB BOAONPHeMHOR no-
JocTh TpH s no 0,4. B pesyabrare mepexoxa OT MOAENH K HaType no-
JyueHa pacuerHas opMmyaa

Q= “'OKmsa I s (10)

rae Km — BOZONPOBOAHMOCTb MJAACTA, M3/cyT; So— MOHHXKEHHe B CKBa-
XHHe, M; gu — BEJHuUUHA yReabHoro nebGura (M3/cyT), onpenenseMman
no rpaduky (puc. 12) u 3aBncawas or ox; 140 —nepecyeTHu#t KO3d-
$UUHEHT OT MOJIENH X HATYpe, CyT/M?.

Pacyernan ¢opmyna (10) nposepeda Ha peanbHHX 6ecUABTPOBHX
CKBaXHHaX, NPOGYPEHHHX HA CEHOMaHCKWH BOJAOHOCHHHA TOPH3OHT B
panonax Bpecta, I'poano, KoGpuna.

Npumep. B Bpecte cxBaxkuna 3 o6opyAoBana Ha CEHOM3aHCKHA BO-
ROHOCHHI TOPH3OKT, WMemoluit MowHocTs 38,1 M. [nybuxa BOpOHKH
1.5 m.
BoaonpoBoauMocTs nhacta 254 M%cyr. Jle6AT cksaXuun Q =
=933 m3%cyr npu noudKenun Sp= 56 M. CrencHb HecoBepuleHCTRA
aa = 0,039. Tlo rpaduxy (puc. 12) onpenensem gx = 0,005. IToacranans
STH RaHHWe B pacueTHyio (Qopuyay, voayium Q = 140.254.5,6X%
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Prc. 12. 'padux 3asucuMocTd yaeasnoro aelurta (g o GechHrarTpoBOR CXBAXKRHB

HA (R3IAGECKOA MOACIH OT TFHAPOAMHAMHYECKOrD HECOBEPHMICHCTBA N0 CTCUEKH
BCKPHTHA nAacTa (a“)

X0,005 = 996 m3/cyr. PesyapTar noayueH B npepeqax AONyCTHMofl
TOYHOCTH.

Ha ocuoBanuu pe3yanTaToB (pH3nuecKoro MOAENMPOBAHKA H (OpPMY-
au (10) B Ta6a. 5 H 6 npuBeJeHH pacueTHHe JeGHTH GecHABTPOBHIX
CKBaJKHH NpH pa3HOR rayGHHe BODPOHKH, MOIIHOCTH nJjacTa, Kodhou-
uHenTe GUALTPAUMYE U MOHHIKEHWH YDOBHS BOAM.

3.18. Pacuer npoeKTHOro NMOHHXeHHA HAH Ae6HTa GecHUALTPOBLIX
CKBaXXHH MOXeT ObTh NpOH3BeleH IPadoaHaJHTHYECKHM METOAOM C
HCMOAb30BAHKEM DE3YALTATOB MATEeMaTHUECKOro MOAeJHPOBAaHHA, BLI-
nosrennoro so BHHHUIHMM T. W. I'asuueM. IIpn MoaenupoBanuu paGo-
TH GechHAbTPOBOA CKBaXHHKR OnpeAenasiach 3aBHCHMOCTh ee nebGHTa OT
pa3MepoB BOAOMpHeMHo#H nonoctdw npy og Ao 0,8; Px o7 02 n0o 2,6
yrne orkoca @° ot 3 Ro 45°. B pesyabtaTe NMepexoZa OT MOJe]H K Ha-
Type nocTpoeHH ob6o6lleHHHe TIpaQHKH 3aBHCHMOCTH MDHBEAEHHOrO
YEeALHOro xeGuta § oT Pm, Gn, §°, NPeRcTaBAeHRHE Ha puc, 13, 14,
IMpeanaraemuft cnoco6 npoBepeH Ha ONyGJHKOBAHHBIX H (POHAOBHX
MarepHanax peansHHX GecHHABTDOBHX CKBaXMH, npofSypeHHbX B
BCCP n [JnenponerpoBckoft 06aacTH.

[TocnepoBaTensHOCTh pacyeTa caeAynwan:

1) HA OCHOBaHHH MMEIOLIHXCA MATEPHANOB ONKTA 3KCIJIYATAUHH
GechUALTPOBHX CKBaXuH M Taba. 2, 4 BHOHDAKOTCA AN KOHHYECKOH
noNoCTH IAyGuHa ee A, yron oTkoca @° H NPHBeJEHHHR DaXHYC rup,
BHYHCARIOTCH Og, Pu;

2) no >THM paMHEM M rpadukaM pHc. 13, 14 ompexensercs npuae-
JIeHHHA yRXeabHHA AeGHT q;

3) ¢ yyerom 3anaHgOR BeNHYHHH BOXONPOBOAHMOCTH DPacCUHTHIBA-
€TCA NPOeKTHHA yAeasHHA AeGuT no ¢popMmyne

g, = Km q; (i
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Ta6agua b

PacueTHuie ne6HTH GechuabTPOBBIX CKBaXKHMH AJH BOLOHOCHBIX
ropusonTos momuocteo ot 10 1o 50 M (2. <0,1)

PacueTHnle SHa4eHHA
M KospdroreRT ;‘: E, - ;: :
- H g 2 <

I'.rl%ﬁl:l:a :0' no:lqug:::: :: - dJHJlb‘l'plﬂlm, E"’: = "{T '5:%

' PH30HTZ, M M/cyT a3 ﬁ"’e 0
5 ox ol

28 : | 3x

> K 5 =85
1 50 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
1 40 5 106 530 1060
10 212 1060 2120
15 318 1590 3180
20 424 2120 4240
2 40 5 168 840 1680
10 336 1680 3360
15 504 2520 5040
20 672 3360 6720
1 30 5 90 450 900
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 5960
1 20 b 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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TOPMIONTOB MOWHOCTRIO OT 4 X0 10 M (@x>0,1)

TaGruua 6
PacyerHme pebnrnt GecdHUALTPOBBIX CKBAXKHR AJAS BOJOHOCHBIX

PacueTHme 3nstieHns

5 £=

[ayGuna 8o~ Momuoers | Kospduurenr | . o= L

DOIKH, M BOAOHOCHOTO |  (PHABTPANHK, 2 = EY f
ropH3oHTa, M M/CYT 8. -l Ry

sEE £w =@

goo Ox Cm

»aE & KE
) 10 5 62 310 620
10 124 620 1240
15 186 930 1860
20 248 1240 2480
2 10 5 84 420 840
10 168 840 1680

15 252 1260 2520

20 336 1680 3360

1 8 5 56 280 560
10 112 560 1120
15 168 840 1680
20 224 1120 2240
2 8 5 72 360 720
10 144 720 1440
15 216 1080 2160
20 288 1440 2880
1 6 5 48 240 480
10 96 480 960
15 144 720 1440
20 192 a60 1920
2 6 5 58 290 580
10 116 580 1160
15 174 870 1740
20 232 1160 2320
1 4 5 36 180 360
10 72 360 720
15 108 540 1080
20 144 720 1440
2 4 5 45 225 450
10 90 450 900
15 135 675 1350
20 180 500 1800

4) no 3ajamHOfl MPOEKTHOH BenHYHHe NeGHTa CKBaXKHHN ( H BetH-

unHe §; HaxOAAT pabouee NOHAXKEKHe

Sy=—.
0 %

(12)

BosmoxHO pacyeT BECTH HHaue, NPHNAB H3 ONBITA 3KCIIyaTalMH pac-
YETHYIO BENHYKHY TOHHKEHUA So, BENICHUTE HPUEKTHHA yaeasHHHA ge-
GHT W HafiTa 3HAYeHHe ¢, NoToM no rpadmxam puc. 13, 14 mpu sapas-
HOl Besuugue Ox HAHTH NPOEKTHHA paRHyc KOHHYECKOR NOJOCTH ryup.
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Takum o6Gpasom, nNpoexTHule pasMepsl NMOJOCTH OKa3HBAIOTCH CBA3aHHE-
MH C TIDMHATHIMH TPOEKTHHIMH BeJHYHHAMH AebHra i pabouero nonu-
HKEHHUA, YTO NO3BOJAET Oosee OGOCHOB2ZHHO BECTH PaciuCT YCTOHYHBOCTH
TOJIOCTH H TEXHONOTHHU ce pa3paboTkH.

Ipumep. OnpeaeanTts pacueTiioe NOHHKERHE AAf CKBaXMHHM 113,
obopyaoBauHoft B r. I'DOAHO Ha CEHOMaHCKHI BOAOHOCHHA T'OPH3OAT,

Bo
15

a.:=005
Y ¥/ i
v 5

/

///?'74%":@,7 _

65 10 15 20 25 g,/Kmeg

Puc. 13. TpadMK HIMCHEHHW NDHBEAEHHOrD YAEAbHOrO AeGura ¢ , Gecduanrponod

CKBaXXHBW OT OTHOCHTEABHOTO PAAHYCA BOAONPHEMEON noXOCTH Bn ANA pa3ziry-

NOF0 rHAPOAHHAMKMECKOrO HECOBEPIIERCTBA NMOAOCYH NO CTeNMeHH BCKPHITHA HaacTa
Q |, NOCTPOEHHMA NO PEIYABTATAM MOACAHDOBRARUS

H
! [ T »
s $:37° 5"=26'°/% 820 f”w
= L
475 3:02 Y o )4‘” Va
: UG gl 1 AR /ﬁ':,'s/Vﬁ/a*'
635 P=14°
| T
023 e L /IL/ l
an
0,7 - V=30

5 10 15 20 35 3 359=0,/km

Puc. 14. TpadBx n3MEeNeHHN NPHBEACEHOr0 YASABEOro xe6HTa g Oecdhwasrposofd
CKBAXHHKEL OT THAPOAHMHAMHUECKOro HCCOBEDINCHCTBA NONOCTH NO CTENCHHM BCKDBE~
T NAacTa Ty UPH DA3HLIX 3HANEHHAX OTHOCHTEABHOrO pajgHyca MOXOCTH f}n H

Yria ee OTKOca @, NOCTPOERAHMRA NO PESYALTATAM MOACXKPOBAMHSA
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Aawowui npu noHumennd 10,42 M nebut 2980 M3/cyT (yaeabuwiit AcGir
286 m3/cyT). MomkocTs ropa3onTa 54 M, BoAonpoBOAHMocTs 500 MZ/cyT.
[IpuMeM NO ONHITHHM JAHHWM TJIyOMHY BODOHKH = 2 M, TOorga Oss¢
2:0,04. OfpaboTka REHHHX OTKaYKH OKa3aJaa, YyTC paJdyC IOJOCTH IO
KpoBJe paBeH npuMepHo 20-—25 M. Ilpuusas rgp = 20 M, yto oTBeuaer
Bs = 0,37, cornacHo rpaguxy puc. 14, naXoAHM NPHBEJeHHHH YAeJabHAIA
aebur ¢ = 0,65, 3aTeM BHYyHCASeM YAeJLHHH AeOHT g5 = 500-0,65 =
= 325 M3/cyT B pacyerHoe paGouee [IOHHIKEHHe, KOTOpoe npH aebute
2980 M3/cyT paBHO Sp=~0,1 M. PeayanTaT noayyes B npejenax AROHyCTH-
MO MOLIHOCTH.

3.19. I'mppasauveckufi cnocol onpeieneHHst PacyYeTHOrO MOHHXKe-
HHA S, OCHOBaH Ha Wcnodn3oBaKHM KpuBHX Q = f(So) nam g = [(Sy),
NOCTPOEHHHIX 112 OCHOBAHHH ONLITA SKCIJYaTalHH HJH BHINOJHEHHHIX
OTKaueK NpH Hsmckahuax (puc. 15).

&y My
$000 =
4000
L~ o
s
3000 e

2000

ol
l
X

1000

4

8 10 12 HSym

Puc. 15. 3xcnepumenTaasnsie 0606-
meHHbe rpadMKU SABHCUMOCTH Qo= Tnp
=f(S¢), NOCTPOEHHBWE NO RAHAHM 7

sKkcnayaranny OechUALTPOBRHX CHBA-
XMH B HexoTOpHX pa#oxax BCCP /
(1 — Irpogso; 2 — Bpecr) [16] & L
//!2
5

2 o 1o0
Puc. 18. IkcnepuMenTansuuf rpaduk o 0O
SABHCHAMOCTH [NpPHBEAECHHOrO paauyca o~ °
Fpp GeCHHABLTPOBMIX CXRAMHH OT HX ! o~
yAeanHoro aebura g; nocrTpoesunft / ° o
00 NAHHMM axcranyarmugc:é:gam:;n B 7
HeKOTOPWX pafionax - -
KaoGuu; 2 — Fpoguo) [16) mn 200 300 4002,

9—208 29



Pa6ouee nonuxerne Sp B CKBaXKHHE HAXORHTCH IO ONBLITHOR KpH-
BOH 33aBHCHMOCTH JAeGHTa OT NMOHHXKEHHA. DKCTPANOJALHIO 32 TNpeleibl
ONWITHOA KPHBOH TNPOBOAHTL HE PEKOMEHAYETCS, TOCKOJbKY KpaHHHM
TOYKAM COOTBETCTBYET MaKCHMaJbHHWA pasMep noviocTH. [IpH Goanluem
NOHHXKEHHH NPOH30BAET AONOJHHTEJALHEN BHHOC HEKOTOPOro obGbema
necka, B pe3yJbTaTe Yero HIMEHHTCH THADOAHHAMHUECKAS XapaKTepHCTH-
Ka TIOJIOCTH.

Pabouee noHmxeHHe MOXHO HaflTH pacwetom no ¢opmyae

Sp=—, (13)

rae Q — npoekTHblii Ae6HT; q — CpPeXHHI YAenbHHR NeGHT DpaHee npo-
6ypeyHLIX 6ecPUIbTPOBHX CKBaXXKHH B AHAJOTHYHHX YC/IOBHUAX,

Cesi3b NPoOEKTHOr0 AeBHTa ¢ pa3MepaMH BOAONDHEMHBIX TOJNOCTEH;
dopMupylomnxca 8 GecHHALTPOBLIX CKBAXKHMHAX AaHHOTO pafiOHa, TpH
FHAPABAHYECKOM pacyeTe MOXeT GHTh HafifieHa nyreM o6paGOTKH Ma-
TEpHAJOB H3bICKAHHR HJH (OHAOB NOCTPOEHHEM KDHBHX 3aBHCHMOCTH
NPHBEASHHOIO pajuyca MOJOCTH Fyp OT YAEJALHOro HAM ofllero aeGura
¥ o6beMa BLIHeceHHoro necka W B 3aBHCHMOCTH OT KeGHTa HMAH nNpHBe-
AEHHOTO paiuyca mnoaoctH. Ha pue. 16 noxasaHn Takue rpadHKH,
nocrpoennsie ng GechunpTpoBuM ckpaxkuHam B BCCP na cenomanckuht
BOLOHOCHHMA ropuaout [16].

3.20. Meron ruapaBJMYEcKHX aHamordHli Takxke Gasupyercs Ha
THADOT€OJOTHYECKOM H TEeXHHYeCKOM noAo0HH MEXAy Dpa3BelaHHHM
(MR 3KCNAYaTAUMOHHBLIM) M NPOEKTHPYeMbIM YyudacTKamu. PaGouee mno-
HuXenwe Sy NpH NpoekTHoM pefure Qp:, npuGAHIKEHHO MOXHO HafiTH HO
22BHCHMOCTH

Q, (Km),
Q: (Km), ’

rae S;, Q;. (Km), — dakTHueckHe NOHHXKeHHsA, Ae6HT, BOAONPUBOAH-
MOCTb, NOJYYEHHHE N0 JAaHHHM OTKaukH (MJAR SKCIJyaTallHH) Ha yxKe
pasBeRaHHoM yuacTke; (Km)o— COOTBeTCTBEHHO BOAONPOBOAHMOCTL HA
TPOCKTHPYEMOM HOBOM YYACTKe.

ITpu6aHKenHOCTs PacyeTa ONpegensieTcA TeM, uTo B dopmyae (14)
npeAnonaraeTcs paBeHCTBO Ge3pa3MepHBIX THAPABJHYECKHX CONMPOTHBJE-
NNA Ry (ans npoextTupyeMoro ywactka) ¥ R, (a1a passepannoro). U3
AMHAMHKH Noj3eMHHX BoA H3sectHo [11, 12, 32, 46], uto Bernmunmna R
B ofuleM BHJe XapaKTEPH3YeT THAPOTeOJIOTHYECKHe YCJOBHA pPaccMaTpH-
BaEMOro y4acTKa, YHC/I0 H PAcnojoXeHHe BOJ03a60PHHX CKBaXHH, YC-
JIOBHS MX COODYXEHHSI H OCOGCHHOCTH  KOHCTDYKUHH  BOXONPHCMHORM
nacTi. C HCROJBIOBAHHEM 3TOH BENHUKHB NOHUIKCHHE B JIOOGOA CKBAXHU-
He, B ToM uncae B GechuanTpoBolt, MoXeT ObiTh B OGUIEM BHAE 3amnH-
calio Tax:

So=S; (14)

Q

= o km Y

(15)

rae R npuuumaer pa3Hule BHIPAXKEHMA B 3aBHCHMOCTH OT KOHKDETHHIX
rHAPOTeONIOTHYCCKHX YCJIOBHH, UHCIA CKBaXXHH H HX KOHCTPYKUMH.
Tak, npn 3aMeHe NOJOCTH SKBHBaJEHTHOR Tnoaycgepod, coriacHo

dopmyaam (15) n (5), R = ri' a NpH 3aMeHe HA NUIHHAPUUECKYIO
np
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NIOBEPXHOCTh  YCJAOBHOrO pajguyca rp, cornacHo <¢opmyne (9), R =
= (lg %2 40,217 ;) BT

To

Yseauuenne NPOEKTHOro NOHKMXKeHHa Sy ¥ Ae6HTa Q no cpaBHEeHHIO
¢ daxkTHuecKHMH S| H Q,, a TakXe H3iMeHeHMe BoaonposoAnMocTH Kmy
10 Km, npuBoZHT k TOMY, uTOo Ro He 6yZeT 3xkBMBateHTHO R,. 1o
NOATBEPXKRAeTcH rpaduKOM 33aBHCHMOCTH fup OT ¢, NMOKA3aHHHM Ha
puc. 16. Crenosatensno, pacuer no ¢opmyne (14) GyxeT npuGaHRKeH-
HuM. [IpH HcMosk30BakuMu MeTOJA THAPABIMYECKHX aHANOTHH TpebGyer-
CA DNpeXBapHTENbHO pemlaTh BONMPOC O TOXASCTBEHHOCTH TEXHHYCCKHX
YCH0BHE coopyxenns GechHIbTPOBLIX CKBaXKHH H NDHHATHIX pa3mepax
NPOEKTHHIX BOAONPHEMHHX IIOJIOCTEH.

Ecmun Qp u S; e npesnimator Q) u S;, 2 Km; He3HauuTeNbHO OT-
anuaercs or Kmp, To pacyer nmo ¢opMmyne (14) maer XopouwIHe pe3yab-
TaThl.

PACYET HATHETAHHS B CKBA/KHHY

3.21, BecdinbTpOBHE CKBAXKHHBI MOTYT NPHUMEHATHCH AJA HArxera-
HMS NOBEPXHOCTHHX BOJA TNPH HCXYCCTBeHHOH# HanopHO#l HHQHJABTPaLHH
HJIH CTOYHHX BOA NPH c6poce HX B ray6oKHe FOPH3OHTHL,

IIpenmyiecTso GecPUALTPOBHIX  CKBaXHMH  rnepel (HILTPOBHMI
NDH HaTHeTaHHH COCTOHT B Gaosee BHICOKO npueMuctocTd (6oJblle BO-
DONPHEMHAS TUIOWIAAb), Meubllei CTENeHH KOJAbMAaTaUHH (OTCYTCTBHE
¢uapTpa), Go/lee NMPOCTOM METOAE COOPYXKEHHS M BOCCTAHOBJIEHHS
norJouamouiei CIOCOGHOCTH BOAONPHEMHOH [IOBEPXHOCTH.

ITpuMereHHe OecHABTPOBLIX CKBAXHH B IecKax AJf HarHeTaHHA
paHee He NPaKTHKOBAJOCK.

3.22. OnuTH NO HarHeTaHulo B GecHILTPOBHIE CKBaXKHHH, Npo-
pesennse 8 [ITHHHUKUBP A. A. deasesnm B 1979 r. Ha CeKTOpHOM
HallOPHOM JIOTKE, INOKa3aJH YCTOAYHBOCTb OTKOCOB BOAOMPHEMHOH IMO-
JOCTH, ee BLICOKYIO NOrJOIMaiolylo cnoco6HOCTb, 32BHCHMOCTL Pacxoia
NOTJIOILEHHA OT Hanopa, paclpeAc/eHHe HANOPOB NO MJACTY. YAeNbHOE
NOrJOILeHNe NPH HarHeTAHHH OnI0 GJHSKHM 10 BeJHUMHE VAEeNLHOMY
nNeGHTY NpH OTKauKe.

3.23. Benuunna paGovyero TNOHHKEHHA ypoBHs B OecdhHanTpomoR
CKBaXHHE HeBesinKa (o6HYHO 5—15 M) 1O CpaBHEHHIO C BO3MOMHKIM
M3OHTOYHHM AaBJeHHeM NpH HarderaHHH. IIpH HaauuHi menpeccHogHOR
BOPOHKH Ha BOAO3a6ope ypOBEeHb BOAH ONYCKAaeTCH Ha [ECATKH H Aaxe
COTHH METPOB, 4TO MO3BOJAET CO3AaBaTh HA YCThe CKBAXKHHHL 3HAUM-
TeasHHA H36WTOYHKA nHanmop (puc. 17). [Toatomy pacxoa NOr/oLIeHHS
HarneraTeJbHOA OecHUNBTPOBOM CKBaXKHHH MOXeT OHTh YBeNHuYeH B
HECKOJIbKO Pa3 Mo CPaBHEHHIO ¢ Ae6HTOM OTKauKH.

3.24. Pacxog norJouleHns JJisi HayaJbHOTO nepuoRa sKCIAyaTaudu
PacCUUTHIBACTCH IO 3aBHCHMOCTH

Q=gqH, (16)

rae g — yAeaAbHBH JXeGHT GecUIbTPOBON CKBAaXKHHH NPU QTKadKe C
MaKCHMaJ/ILkHHMH NeGHTOM H pa3MepaMH BOAONDHEMHON BOPOHKH, M3/cyT
Ha 1 M; /1 — penuHna H3OLITOYHOIO HAnNoOpa HajX CTaTHYECKHM YpOB-
HOM B CKBAXKIIC, M.

B npouecce 3KenayaTauMH pacXOl MONNIOWIEHHR  yMeHbLIAeTCH B
cas3d ¢ o6pa3oBaHHeM HJHCTON IJIEHKH H KOIbMaTaXXOM NecYaHuXx OT-
KOCOB BOPOHKH, NDHYEM 3TH H3MEHEHHs 3aBHCAT OT IPAHYJNOMETPHYECKO-
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Puc. 17. CxeMa uarneramus
» GechuAnTPOBYI0 CKBAXKNBY

1 — cTATAYECKHA ypOBeHb; 2—

AHHAMHIECKRR YPOBERL INpH

OTKaukKe, 3 — ypOBeHb HarHe-
TAHHR

TO COCTAaBa NECKa nNOrJollaloULero TOPH3OHTA H KadecTBa 3aKaydBaemoft
BOAW.

lIHHaMHKy pocTa NJIeHKH H KOJbMaTaXa INOpoAbn B npu3abofiHoft
30He MOJKHO ONMpEAe]UTb NO aHAJNOrHH C (QUILTPOBHIMH CKBaXKHHaMH,
Kak 3To npeanaraerca B pekomenpaumsx BHUHU BOITEO [34]. Hc-
XOAHLE NapaMeTpnl AAA TAKHX MNPOTHO30B CJIEAYET ONpeAeNATh 3IKCHe-
PHMEHTAJIbHLIM NyTeM Ha OCHOBE HaObJIOAeHMii B HayaJbHH TNepHOA
pabotm ckBaxunul. [lo 3THM JAAHHHWM YTOUHSAIOTCHA DPEXHKM SKCIJyarta-
LUHH CKBaXKHEW H IIEPHOAM pereHepauHud BOJAONDPHEMHOR MOJOCTH MYTEM
TPOKAYKH.

4. YCTORYHUBOCTb BOAONPHEMHON NMOJIOCTH
H EE PA3PABOTKA

YCTOAYHMBOCTb KPOBJIKM M OTKOCOB I10JIOCTH

4.1. BogonpxeMmHbie NOJOCTH OecHUNLTPOBHX CKBAaXKHH AOCTHrAIOT
B AxameTpe 10—15 M k Goaee, a no ray6une po 2—3 M. [ay6una ux
3anoxenus xoaebaerca or 50 Ao 500 M. [TosTromMy Mx MOXHO paccmat-
PHBaTb KaK cBoeobpa3Hble NOA3eMiibie BHPaGOTKH, HMEIOUIHE KPOBJIO H3
OTHOCHTEJILHO KpenK#X NOpoA KW GOKOBLIE OTKOCH H3 BOJOHOCHBIX IeC-
KOB, H2XOIsIMXCA noa OOJbLIHM THAPOCTAaTHYCCKHM hnaBaeHueM. [Ipo-
BeJeHHe BupaloOTKM HapyltaeT paHee CYIIECTBOBaBIUHe YCJOBHS YCTOH-
YHBOrO PABHOBECHX B MACCHBE, B De3yJpTaTe 4ero NOpOAR BOKPYr
2e(hOpPMHDYIOTCH H Ipex Re Bcero — B Kposae. Ecan Redopmauns He npe-
BHIUAET TpeAesoB YNPYrOCTH, TO COCTOAHHE OGHAXEHHHX nopox Gyaer
YCTOAYHBHIM, B NMPOTHBHOM CJyuae NPOHMCXOAMT NMPOru6 uax obpyulenue
KpoBJIH, GOKOBOl BHNOP MOPOLKI.

4.2. K pacyeTy ycTOAYMBOCTH KPOBJH NPHMEHHMH 33KOHOMEDHOCTH,
BHITCKAIOUIHE M3 TCODHH TOpHOro RaBjenus. Kposas BOPOHKM HCIMITHI-
BaeT PaCTRrHBAIOLINE HAMPAXKEHHS, HO OOpYylieHHE NOPOX KPOBJIH MOXET
NPOM3ORTH TOJBLKO NPH NpPEBHIIEHHH HEKOTOPHX INPeAeNoB YNPYroCTH.

Pacuer ycTOMYMBOCTH KpOB/AX lieJecooGpa3HO NPOBOAMTL B CAeAYio-
e# nocaeloBaTeILHOCTH:

NPOBEPHTL ECTECTBEHHYI0 YCTORYHBOCTH KPOBJAM mpH paloTe cKBa-
JKHHME NyTeM pacueTa BO3HMKAIOIIMX DPACTATHBAIOWIMX HanpsXeHHA 8
KpPOBJIe H CPaBHEHHS UX C JONYCTHMBIMH;
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NMPH NPEBHIIEHUH RKONYCTHMHX HANPAMEHHA B KPOBJE NPOH3BECTH
pacyer BHCOTH ECTECTBEHHOrO CBOJA2 OOpYIUEHHH, KOTOPHM 3aKaHYHBaA-
€TCH NMpoLecC MOTEPH YCTOHYHBOCTH.

4.3. YcaoBHe ycTOHYHBOCTH KPOBJM NOJOCTH B MacCHBE TOPHBIX HO-
POR BHINOMHSAETCS NPH Gpac << Op, Tle Opac — PACTATHBAIOUIEE Hanpsxe-
HHe B KpOBJe, Op — Ipefes MPOYHOCTH MOPOA KPOBJH NPH ABYXOCHOM
HaNpRKEHHH.

Beanunna pacTArHBalolero HANPAXKEHHS B KPOBJe BHPabOTKH 3a-
BHCHT OT pPa3MepoB BLIPaBGOTKK H AaBieHHA Bhlllesexarieil 11OPOAH.
IlaBnesne Ba xpoB/0 BHPaGOTKH OrpaHH4YEHHMX Pa3MEPOB B CBS3HMIX
KpPenKuX NOPORax AO rAyGHHL, PaBHO{t 5 MOAYLIHPHHAM CeYeHNs Bhipa-
GOTKH, YBC/JHUMBAETCS N0 THAPOCTaTHYecKOMYy 3akony. Huxke 3Toit 30-
HW [aBJeHHe NpPaKTHYeCKH CUHTAETCA He3aBHCHMBIM OT rayOWHH pac-
MOJOXKEHUS BHPaGOTKH BCIEACTBHE NMOSIWJIEHHS pasrpyxaollero addex-
Ta 3a cyeT TPeHHn H cuenieHuss nopox. C yyeToM 3TOro NONOKEHHA
TIOACUHTAHH BeJHYHHE NOHHXKauero Ko3dduuuenta aasaeuns Ko, yuit-
THBAIOMEr0 pasrpyxamouuit 3pdeKkT H 3aBHCALLEr0 OT Pa3MepoB BOAO-
npueMHON BOpoHKH (Tabu. 7).

Tab6anuua 7

Bennunn nonuxawmero kospduunenra nasaeus K, B 3aBMCKMOCT
OT pajHyca BOAONPHEMHOA BODOHKH 7 K FAYOGHHLI PaCNOJONKEHHS XPOB.JIH
guipaGotku H

' M 0,01|0,02 0,040,060,08(0,1 |0,12{0,14/0,16]0,18] 0,2

|

K, (0,05}0,1 |0,2 (0,3 0,4 |O,5 |0,6 |0,7 [0,8 [0,9 |1

Pactarusaoliee HanpsxeHHe, BO3HHKalOLlee B NOPOAEX KPOBJH
BOPOHKH, C YYETOM NPOTHBOJAABJEHHS IHAPOCTATHYECKOro Hamopa (pHC,
18) MoxHO paccuuTaTh Nna GopMyJe

X

Opac = Kn T YH — B (s — S, (7)

rpe Ky— nonuxatomuit  xo3pduunenr RasaeHHsa; U — Ko3hdULUHAEHT

yaccoHa; y— ofbeMHas Macca  Bbiluelexamux Nopof (cpeauas),

kriem3; H — r.ﬁ(im{a KPOBJIH OT NOBEPXHOCTH 3eMJIH, CM; A — IJIOTHOCTH

BOAM, Kr/m3%; My — rHApOCTATHYECKHR Hanop BhHille MJIOCKOCTH KPOBJI
cM; Sy — pabouee NOHH¥EHHE YPOBHS NPH OTKayKe, CM.

[Ipeaen npouHocTH NMOPORX HAa OAHOOCHOE DACTsAXEHHe COCTaBJAAAET
3—5 % oT npeaesa NPOYHOCTH MOPOA HA OAHOOCHOE CXKAaTHe (Ocw).
JAns ycnoBHH JABYXOCHOrO pacTS)KEHHS, KOTOPOe HCIKTHBAeT NOopoaAa
B KpoBJe BBIpabOTKH, npejensl NPOYHOCTH NPHMEPHO B JiBa pa3a BHle,
YeM NpH OXHOOCHOM pacrsxeHHH, B Taba. 8 m 9 npuBeAeHH OpHEHTH-
POBOYHBEIE IPOYHOCTHbiE XaPaKTEPHCTHKH [ODHWX NOPOA, 3aJcraiounx
B KPOB/IE ROLOHOCHHX I'OPH3OHTOB.

4.4. Ecan HanpsKelve B KPOB.1e BOZONPHEMHOR NMOJOCTH NMpeBhlLlIaeT
npeaca PacTaMCUIs gy, TO Kponas GyRer ueyerofinnnofl. Ouna natuer
nporubaThcs, Pa3puBaThbCH TPCIUIHHAMH, YTO NPHBEAET K BHNAACHHIO
KYCKOB NOpPOAN M o6pyllenuio. B peay/brarte o6pylleHHS B KpoBJe 00-
pasyercsi HeKOTOpH# yCTOHUHBLA CBOA-

33



Ta6nuua 8
MpounocTunie crofictea ropmmix mopon [8]

b . y
E. g2 |84 g x3
= X (5] ., EROX0
g£E g3 gg X3 E8%%
TopHas nopoAa ES 59 3=8 83| 5-8¥L
-3 ®s  |§ES. 5| SEKE*
22 € |SRRF | ER2RES
H3sBeCTHSKR K NecuaHHKH | 8 0,27 800 64
KpenxHe
OGHKHOBEHHHN Necyanuk |6 0,27 600 48
Ilecuanwe caanuW, caaH- |5 0,27 500 40
eBHE NeCYaHUKH
Kpenkufl ruuuucTRft cna- |4 0,26 400 32
Hell, HeKpenkHe INecYaHHKH
H H3BECTHAKH
Pasnoo6paauwe  Hexpen- |3 0,26 300 24
KHe caaHuHK, DJOTHLIM
Mepreib
Msarkafi  caamen, men, |2 0,26 200 16

OOBLIKHOBEHHLIH  Mepreds,
OYeHb MATKHE H3BECTHHK
Orpepjeswas rauvya, pas- | 1,5 —_— 150 12
PYWIEHRHIA CJaHell, Kpen-
xu# KaMeHHhR Yroas

[TnotHast rauna, Msarkud || 0,42 100 8
XaMeHHRH yroan
Banysunie ramen (Mope- [0,5—0,7( 0,42 50—70 4—5,6

Ha)

Markas necuanxcras rax- | 0,8 0,35 80 6,4
Ha, Jecc

Jlerkufi cyraMHOK 0,6 0,30 60 4,8

Bucota mnapaGosuueckoro  cBOAa  OOpYWIeHHA 1no CrocoGy
M. M. [IpoToanaxkonoBa onpenensiercs dopmyJon

b=—", (18)
f
TAe r— NoJynpoier BHDaGOTKM WM pPaguyc nonoctH GecduibTpoBoil
CKBAXKHMHE IO KPOBJE, M; [ — kosduunenT KpemocTd MOPOA KPOB.JH,
BHpaxalolWnf cosoxynuoe AefcTBHE TPEHHS K CLENJEHHH B NOPOAe.
3a eAMHHLY KPENnoCTH NPHHHMaeTCs npedes NPOYHOCTH ropHOM no-
PoAH HAa OXHOOCHOE CXKaThe

_ Oex
= 100 ° (19)

Insa OTHOCHTENLHO caalhIX TDYHTOB faHHad ¢opMysa AaeT 3aHu-
WeHHHe 3HAYeHHS [, MO3TOMY CJEAYeT HCHONL30BATH CAEAYIOWYIO 3aBH-
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Ta6bauna 9
IlaoTHOCTD, 06bEMHAS MacCa H NMOPHCTOCTL ropHmix nopon [8]

MnotHocTs, rfen’ | OfbemHan Mac- (P ;gz:;o:;:-
loppas nopoxa ca, r/cM HHIb)
oT Ao oT RO oT \ ano
[TecuaHuk Kpenkui 2,69 2,74 2,64 (2,7 (0,02 }0,1
[Tecuanuk cnabuiit 2,62 2,74 2,31 | 2,68 (0,16 | 0,26
AnespoaAT 2,61 2,83 2 2,44 (0,14 | 0,30
H3BecTHAK KpenKkui 2,7 2,71 2,632,7 |10,056 [0,14
¥aBectusk cnabuit 2,4 2,6 t,8 2,3 10,1 0,22
I ONOMHT Kpenkui 2,82 2,84 2,62 12,7410,03 | 0,12
Hoaomur cnabuif 2,28 2,74 1,9 { 2,4 (0,015})0,22
Meprenn 2,65 2,8 2,2 |2,6 (0,03 |0,08
Men 2,63 2,73 1,3 1,4 (0,05 | 0,09
CanHBCTHR cyaHen 2,7 2,9 2,4 | 2,6 [0,005| 0,075
Apraasut 2,63 2,86 2,3 | 2,6 (0,01 (0,24
Onoka 2,22 2,48 1,64 11,79 (0,39 | 0,49
Yrau 1,25 1,75 1,2 1,62 10,03 | 0,46
Caunn 2,73 2,92 1,9 { 2,5 |0,25 | 0,65
Cyransox MOpPeHHm#A 2,6 2,76 2,3 2,6 (0,18 | 0,2
cumocts [20]
Ocix Ocm
f 300 + 30 (20)

4.5. BusicHeHHe CTeneHH NPOYHOCTH TOPOJA, T. €. HAXOXKAEHHE KO3d-
duuuenta xpenocety f, mMomer OMTh BHIMOAEno fo o6pasuam (xepHy)
B .1260paTOPHHIX YCJIOBHAX.

Koa¢duunesT KpenocTh nmopoX KPOBIM OnpeAeiseTcst MeToAoM Of-
itoocHoro cxkatia [2]. Ot6op Kepua ANA HCCIEAOBAHU{I IPOM3BOAHTCA
u3 cxkBaxuH. HMennranuam noAsepraloTcs  06pasus nopoj UKAHHAPH-
yecko# (pOpMH AHAMETPOM K BLICOTOH 42 mMM. 3TOT cnocol sBaseTCH
nanGoJsiee NPOCTHIM H NPHEMJEMHM, AJIOLWHM AOCTATOYHYIO TOYHOCTb
AN OUGHKH Ocix.

Jas 6elcTporo onpejeneHds koaddHuMeHTa KPENOCTH B NOJEBHX
yeaosusx [33] M. M. [IpoTonbAKOHOBHM IMpPeAoXeH METOA TOJYEHIA
HAH MCTOA Nalaiollero rpyaa, 3akJO4aloWUACH B TOM, YTO KYCOUKH HC-
nuTHBaeMOfl NMOPOAH pa3MepoM 1,5—2 cm ofuwuM ofbemom 12—20 cum3
ApOGSTCS B CTaJbHOM CTakane NMyTeM JECATHKpATHOro cOpacwBanxa Ha
HHX FHpH Maccoit 2,4 krc ¢ pucoTH 600 mm. ITocne npobaenns nati Ta-
KHX npob OTCEeAHHBIi MaTepHas ¢ ¢paxuueit Medblue 0,5 MM BLHICHNaOT
B Tpy6Ky oObemMoMerpa M 3aMepsiOT  BHCOTY CTOAGHKA Ha IMIKa.1e.
Ko3¢$ruHenT KpenocTH NOACYATHBAETCA N0 dopmyne

)
==, (21)
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rae n-—vurco c6pacusanui (n = 10); & — Bucora cToa0HKa pasapoG-
JIEHHON NOPOAW B 06bEMOMETpE, MM.

3a mocneaHHe roAH pPAAOM OPraHH3alUMA NPOBOAHJHMCH HCC/EROBA-
HHUA NO INPHMEHEHHI AaKYCTHYECKOro KapoTama QJAR H3ydYeHHs (H3HKO-
MexaHHYeCKHX CBORCTB ropHumix nopoAa. Tak, Tpcetrom JluenporeogHsuka
YCTAHOBJIEHO HAJHYHE KOPPEJALHOHHOR CBSI3H MeXZAY CKOPOCTbIO pac-
NpOCTPAHEHHA NPOAOJbLHHX BOJH Up AJA  MECYaHO-TJIHHHCTBIX TOPOA
(necyaHHKH, NecYaHHeE M I'VIHHKACThie CJAaHIH) M NpeaesoM HX NPOYHOCTH
Ha OJHOOCHOE CXKATHE Ocw BHPaXaeMoe ypaBHCHHEM:

1€ 0c = 0,417V + 1,05. (22)

YCeTaHOBAGHO, YTO TQYHOCTL ONPERENeRHA Ocx 1O aKYCTHYECKOMY
KapoTaXy COOTBETCTBYET TORHOCTH NO JaGOPAaTOPHBIM HCMBITAHUAM Kep-
Ha HCCNeAYEMHX TOPHHX TNOPOX HA pa3faBiHBaHHe. AKYCTHYECKHH Ka-
POTAX BHINOJHAETCA MOAepHU3OBanHON cTaHuueR JIAK-1.

CymecTeyer psjp APYrHX MeTOJOB oOnpejenenus Ko3dduumerTa
kpenoctd nopon [13, 14, 15].

a)

CIPPIIIII I I I PTG T IEIIISIEITI IS I ISP TE I TIOITI YIS ITITS o I IIS.

Puc. 18. Cxema K pacqery YCTOAUMBOCTH KDPOBAR ROJONPHEMHOR BODOEEM

a— ¢ o6cagHOR KoJoHHO{I H 3aTpyGHOf ueMeHTauueR; 6 —c He3aKpenJeERHHM

CTBOJMOM; [ — 3aueMeHTHpOBAHHAs ol6cafHan KOJOEHAa; 2 — cBOX OGpYyIleHHs C ORO-

polt Ha 06caAHYI0O KOJOHHY; 3 — OTKPRITHI CTBOJ B YCTORYHBLIX NMOPORax; 4— cmof

ofpyweRHs Ge3 onops Ha OGCaAMYyIO KOJOHHY; 5 — CTATHYeCKHA YPOBeHb; 6—ARH-
HaMH4YeCKHH ypOBeHb
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4.6. ITpn ueMenTalHH 3aTPYGHOrO NPOCTPAHCTBA UEHTPAJILHAR 4aCTh
MopoAst B napaGosouAe CBA3HBaeTcH ¢ 00cafHOR KOMOHHOR, a cmoA
paBHOBeCcHs NpEACTaBiseTcss B BHAE (HIYPHI, NOJYYEHHOH NBHIKEHHEM
napaGonnt BuicotoR 0,25 no UMAHHADAYECKOR oO6pa3yiouled, NPOXOAA-
weh Ha paccTosuun 0,57 OT cTBOsA CKBaXHHM (pHC. 18).

Macca ropuoft nopoan B obbeme napaGosoupaa onpejensier Hal-
GoAbLIYIO HATPY3KY Ha KPOBJIIO H COCTaBAseT

1 il Yu
—— 7,2 =t
P 2 12 byg Y (23)
a NpH onope Ha O6CAAHYIO KOJAOHHY
1 rd Py
P, =— 2 = —, 24
1 3 mr? byy 3f (24)

rae yx— o0beMHas Macca TNOPOA KpPOBJH B VCJAOBHAX €CTECTBEHHOro
3aneranus (Tabn. 9).

BHcoTa pacueTHOTO CBOAA PaBHOBCCHA ROJXKHA YAROBNETBOPSTL yC-
JIOBHIO

b<0, Tmyg, (25)

rae My — MOUIHOCTh NIOPOJ KPOBJIH.

Ilpy BHXOAe Bepxa cBoja 3a NpeAenn NepeKphiBaiolllero NPOYHOro
nracTa B8 BhllleNexaUul¥it BOXOHOCHWA rOPH3OHT FHAPOCTATHYECKHRA Ha-
nop nocaeaHero GyAET MABHTb HENOCPEACTBEIHO HA MMOPOXRH, JeXaurHe
BHYTPH CBOAa P2BHOBECHS, YBEJMYUHBaf JlaB.eHHE CO CTOPOHH KPOBJH
H yMeHblllasi e¢c YCTORUHBOCTE.

CoxpaHenye yCTOMYHBOCTH NMOPOXB B CBOAC PaBHOBECHA (NPHHAMAR
ANA «3aMaca NPOYHOCTH» b — BHCOTY UMJAHHAPA, 2 He napaboJoKaa)
6yaer coGa0AaTLCH PH YCAOBHH

(Ho— Sp) > byg win (Ho— So) [ > ryw, (26)
a B cl1yuae <noABeckH» HAa 0GCAAHYIO KOJOHHY
(Ho— Sp) > byx/3 mam (Ho— So) f>rye/3. (27)

31ech peryaHpyeMBIMH BeJHYHHAMU SBJIRIOTCH NMOHHXKeHHe So H pa-
JUYC TIONOCTH 7. YMeHhllleHHe 7 MOBHIIAET YCTOAYHBOCTh TOPOA BHYTPH
cBoRa. DaxkTHUecKHA (pacueTHHH) paaMyc NOJOCTH He AOJKEH NpeBbl-
IIaTh Npefe]bHo AONYCTHMEIL, onpefgenseMuft H3 BHpaeHu#t (26, 27).
Jns KOHTPOJA NDHMEpHHIA paiHyC BOAONPHEMHOH NOJOCTH Onpeje.if-
eTC NO AAHHLEIM BHIOJIHEHHHX OTKAaYeK HJH MO 3aBHCHMOCTH

W
a l/-l,os hKp (28)

rae W — offeM BHIHECEHIIOrO NMPH OTKauke necka, M3, Kp — kospdrus-
SHT Pa3pHXJMEHHR necKka, paByuf 1,06—1,2; A —ray6usa nonocta, M.

B GonpwivHCTBE NpPaKTHYECKHX CJayyaeB TpPH 3aJieraHHH B KPOBJe
NIONOCTH CKAJNbHHIX M TMOJYCKaJbHHX OCafAOYHEIX nopox (Mepreab, Med,
H3BECTHAK, IJIOTHHIE TVIHHB, aJEBPOJHMTHl U JAP.) He OTMEYAaJOoCch HX Ae-
(opManuft n oOpyuwleHHR B BOPOHKY, YTO CBHAETEJNbCTBYET O ECTECTBEH-
HOR YCTOAWHBOCTH rOPHHX nopoA 6e3 ofpa3oBaHHA CBOAa Haj IoO-
JOCThIO,

4.7. YcTOHYHBOCTL OTKOCOB BOJONDHEMHON MOJOCTH OnpenensieTcs
COOTHOLIEHHEM CHJI Beca, TPeHHUS H CLeNJNeHHA HecYaHHX YaCTHU, C OA-
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10 Puc. 19. TIpa-
h ¢ux onpeacne-
N KOro ' RXOXEOTD
N HanopHoro rpa-
\\ AWenta [, npu
05 AN ovoca  mano-
\ 2 CTH @ (no T.

\ 3 THBeUKH],
1968). Jlumun
AAS Yraa BEYT-
pennero  Tpe-
02 \ Hy necxon

(] N \ °'I'
7 o
¥ 0 15 20 25 30 35 409*

HOJi CTOPOHH, H NJACTOBOTO FHAPOLHHAMHYECKOrO JaBJeHHS — ¢ APYroii.
Ecan OTKOCH BOAONDHEMHOA TNOJOCTH COOTBETCTBYIOT YIly eCTEeCTBEH-
HOro OTKOCA necxa, TO mwGoe rHAPOAHHAMHUECKOE AaBJeHHe, 06YCA0B-
JIeHHO@ NOCTYN/IGHKEM BOAM B M0JIOCTh, BHI30BET ONJLBAHHE €e OTKO-
cos. TTo3ToMy oTxocH (OPMHDYIOTCH NOA YIVIOM, MEHBUIMM YIJa eCTecT-
BEHHOr0 OTKOCa mecKa noa Bojoft (taba. 4),

Bce cyumecrBylomne cnoco6ul OLEHKH YCTORYMBOCTH NeCYaHHX OT-
KOCOB BOJONPHEMHOR INOJOCTH HCXOANT H3 CTPOrol H TeOMETpHYeCKH
NpAMOJHHEAHON (OPMH OTKOCOB, H3BECTHHX YIJIOB OTKOCA H 3aBeXOMO
onpeReseHHOA BOJAO3aXBaTHON INOBEPXHOCTH, UTO AeJdeT 3TH CnocoOhn
NPHOIHXKEHHEMH,

MoxHO BOCNOMLIOBATHLCA PE3yJNLTaTaMH MAaTeMaTHIECKOTO MOZAEH-
posanua [168] u onpefenuTh YCTORUHBOCTb OTKOCOB NPOEKTHDYEMOR
NOJIOCTH NO CPeAHEMY BXOAHOMY TDaRHEHTy iy, 3HAaueHHE KOTODOro ANA
NIPHHATHX Pa3MepoB MOJOCTH AOJKHO OHTL PABHO HJH MEHbIIE KPHTH-
YECKHX, OTBEUAIONINX yriy BHYTPEHHEro TPEHHS NecKa NOJ BOAOK (pHc.
19). B Tta6a. 10 npHBefeHH OTHOCHTEJbHHE TPANHEHTH i, XapaKTepH-
3ylollMe pa3JIHullble YYAaCTKH OTKOCOB KOHHYECKOH mOJIOCTH, TNOJyueH-
HHE 110 Pe3yJbTaTaM MaTeMaTHYEeCcKoro MoJenHpoBanus. AGCOMOTHHE
3HaveHHs BXOZHBIX FPaAHEHTOB PacCYHTHBAIOTCH no ¢opmyse

i - - (29
= )
31ech Oy — MaciITal OTHOCHTENLHHX NOTEHUHANOB, OUPEREANeMHX KaK
100%
@y =g (30)
0

rae Sy — paGodee NOHHAKEHHE B CKBaXKHHE,
ITopaaox pacuera CAeAyOUMil: MO BeluuHHE Sy HAXOAAT 3Havelue
MmacwrabHoro koadduunenrta, cormacko dopmyae (30), sarem, 3ana-

ry

BAafACh OTHOCHTENbHLHIM PACCTOAHHEM 7 = o (rRe r, — npoexTHHA pa-
K

JHYC MOJNCTH, ri— MECTONOJIOXKEHHEe Y4YacTKa OTKOCZ TOJNOCTH OTHOCH-

TEeTLRO €e KOHIEBOH TOukH), onpexensior no Ttaba. 10 ans xaxpaoro
yYacTka OTKOCA OTHOCHTENbHHA rpafilWeHT i, BBHITHCAAIOT CPEAHEe 3Ha-
yenne u no dopmyae (29) onpemeasior cpeAHHI BXOAHOR rPafHEeHT ib;
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TaGnuuma 10
. Tabanua OTHOCHTEABHLIX TPAajHEHTOB, NMOCTPOEHHAS MOAEIMPOBAHHEM

OTHOCHTEJNLHBIE KOOPAHHATH TOYEK®, 7 — -
H
g @ __’_'_r_x o 10 BHYTPEHHEMY OTKOCY 110 Kposse BOAROYNODPZ

= 5T, @ TionoCTh B6ARIM NOAOCTH
gl8lal<|~|E]|8]al=]~
[ ] o S (=] o (=] o [} < o
0,1 |0,1 11° 60 | 60] 20| 18] 13|70 )35 |12 18 4
0,2 10,15 36°50° |40 | 40 |25 | 18| 15| 40 | 38| 16| 10 8
0,38 10,125 18°30’ |60 [ 50 [ 30| 24 (2050|4024 (15 10
8,5 0,05 5°45" | 50 (36 ( 23| 15{12{560} 351 10 5 4
5 10,1 11°20° 160 |60 [ 30| 18 (13 ({7036 12| 8| 4
0,5 10,25 26°35’ (40 | 35| 22|19 |17 140 (30|10 8 4
0,5 |0,5 45° 2812815111017 })16] 10 8 4
1 0,05 2°55° [2018] 8 4| 31911 5 4 3
1 0,1 5%45’ {22118 1] 10 6 312416 5| 4 3
1 0,25 14°05° {24 | I5 8 5 3120112 5 3 3
1 0,5 26°35' |20(16| 8| 4| 3(12] 6} 4| 2| 2
1 0,75 3660’ |20 (16| 6 4 3120]16 8] 4 3
1,5 (0,6 350" 207 10 6 3) 211611 4 2 2
1,5 10,26 930" | 20| 10 6| 3| 21161 6| 4| 2 2
1,6 0,5 18°45’ | 16 | 10 4 2 21| 16 6 4 2 2
1,5 (0,75 26°35° | 12| 8 4| 21 2|12| 6| 4| 2| 2

* Hayano KOOpAWHAaT B KOHUEBOMH yacTH moJocTH (dOKyc pasMuBa),
MOJOXKHUTENLHOE HanpaBJjeHWe OCH B CTOPOHY PAacClOJIOXKEHHS CTBO.IA
CKBaXHHH.

3aTeM, NOJb3YACL rpadHKoM puc. 19, OLEHHBAIOT PAaBEH OH MM MEHb-
e KPHTHYECKOro,

Yenosue ip<Sixp YKa3WBaeT, YTO Yrahl OTKOCZ DaCyeTHOH NOJAOCTH
MeHbllIe, YeM YroJl eCTeCTBEHHOIO OTKoca MOA BOJAOH, H NOJOCTb YCTOW-
uyusa. Cpeanee 3naueHHe BXOZAHOH CKOpPOCTH (GHIBTPALKH Up PACCHUHTH-
BaeTcf no ¢opmyne

Ug = Kig, (3‘)

M JaeT BO3MOXKHOCTb MepeATH K oUeHKe of6beMa PHXJOr0 mecka npu
3aaHHOM NPOEKTHOM AeGHTE.

IMpumep. OuenuyM ycTORYHBOCTb OTKOCOB M KPOBJH PacueTHONl no-
JIOCTH, NOJYueHHOR Ana ckBaXHMHH 113 u3 npumepa mn. 3.18, B xoropoit
h =2 M, rgp =20 M, uro orsevaer gz = 0,04, Bs = 0,4 u yroa orkoca
NOJNIOCTH NpEMepHO paseli 5—6°. 1o aTHM AannuM M3 Taba. 10 onpege-
aaeM anas r=0,4—0,7 (no BHYTPEeHHeMY OTKOCY) CpeAHee 3HauexHe
fep=13. [Ip# So=9 M, coraacro dopmyan (30), au=11%/™M u {,~1,2,
yTO AA8 yrja B 5° npeBHiluaeT KPHTHYecKoe 3HaueHse (puc. 19). Pe-
3yAbTaT CBMAETENLCTBYET O TOM, YTO CKBAXHHA C TaKOA NOJOCTHIO MO-
AeT MecKosaTh ocobenHo BOJIH3H KOHHEBHX YYacTKOB NOJOCTH 7<<0,2,
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rae rpaiueHT eile Gosbwe. Llenecoo6pasHo npu paspaGoTKe NOJAOCTH
IPUMEHATb TOPH3OHTAJbHHE HACAAKH M YBEJHYHMBATL PajHyC MOJOCTH,
YTO CHOCOGCTBYET YMEHBLIEHHIO TPAAHEHTOB H YJAYUYUIEHHIO YCTOHYHBO-
ctH ee orkocoB (corsmacuo Taba. 10 npu ay=0,05, Ba=1 rpazuest
yMeHbllaeTcs B 3 pa3a),

HafigeM npeaensio NONYCTHMbIA PaAHYC ryp MOJOCTH, NPH KOTOPOM
COXpaHseTCA YCTOHYHBOCTD TNOPOAH B KpPOBJe pacyeTHOH MOJOCTH.
B kpoBse CEHOMAHCKHX NECKOB 3aJeraloT MepreJbHO-MeJOBhHE MOPOAbl
[40], ray6una mo xpopanm =223 M, a rHApPOCTaTHUeCKI HaMOp HaA
KposJieli paBen Hy2=2225 M.

IIpuvem oO6beMHY0 MacCy MOPOA KpoBAH Yx=<2,0 T/M3, ko3pdu-
LUHeHT KpenocTH f=<2 (rta6s. 8). Toraa, cornacuo gopmyne (26), Gyaer
COXPaHATBCH YCJAOBHE YCTOHYHBOCTH KpoBaH (2256—9) >>»>20-2 pacts-
rMBalolllee HampsiXKelHe Opac=14,5 Krc/cM?2, uTO MeHblle, yeM AOTYCTH-
Mas BelMYHHa Op M3 Ta6a, 8. CuaeloBaTesabHO, KPOBJAS NOJOCTH OYyAET
ycTofuHBa.

YeTofiuMBOCT NECYaHONR TOJOCTH NPOBePsieTcss NMPAKTHUECKH NyTeM
npu ee (OPMHPOBAHHH ONHTHOR OTKAYKOH, KOTOPas NPOBOAUTCA nNpH
gemuMe, NPEeBHIIAIOILEM NPOEKTHLIA JeGHT M NOHHMKEHHe MHHHMYM Ha
0—50%. OTcyrcTBHe necKOBaHHS NpH 3aJaHHOM pexiMe obGecneyHBi-
€T YCTOHYHMBOCTb NeCcYaibhlX OTKOCOB MNPH MEHbIUHX Re6GuTax H COOTBET-
CTBYIOLUHX MOHHIKEHHAX.

PA3BMEPHBI BOAOIIPHEMHOM ITOJIOCTH
H EE PA3PABOTKA

4.8. IIpu npoexkTHpoBaHHH GechuNbTPOBHX CKBaxKHH Heaecoobpas-
HO NPOH3BOAHTL OPHEHTHPOBOUHHH pacueT pa3MepoB BOJAONDHEMHOH No-
JIOCTH H CKOPOCTH €€ pa3palboTkH,

Pasmepn BojgonpreMHOl NOJOCTH 32BHCHT OT HeOOXORHMOro Aebu-
Ta, COCTaBa M CTPOEHHs BOJAOHOCHOTO TOPH30OHTA M OlPaHHUHBAIOTCA
NPOYHOCTHIO MOPOA KPORJIH.

B nauanbEB nepuod ¢GOPMHPOBAHHSL MNMOJOCTh HMEET KPYThie OT-
KOCH H HAXOAHTCH B HeycTORYHBOM JAHHAMHYECKOM COCTOSHHH. B Aanb-
HeAlleM 3a CcYeT OeficTBHA CH OOKOBOTO JaBJEeHHS, TSAKECTH H THAPO-
NMHAMHYECKON CHJbE (QHJIbTPAUHOHHOrO NOTOKA MNecyaHbe OTKOCH To-
JIOCTH BHIOJ2MKHBAIOTCA H NPHODPETalOT YCTOAYHBOE JAHHAMHYecKoe
papHoBecHe. TIpH caoxeHBH BOLCHOCHONO TOPH3OHTa I[IECKaMH Da3HO-
3ePHHUCTOTO COCTAaBa Ha BOAONPHEMHOR MOBEPXHOCTH MOJOCTH 00pasy-
eTCA 3KpAHMDYIOllad ecTecTBEHHas NPHIPy3ka M3 6oJce KPYNHBIX yYac-
THL Hecka. B CHAY HeOAHOPOAHOCTH MECKOB peaJslbHast NMOJOCTb MOXET
HMeTb CJI0XKHYI0 (OpMY, BO MHOrHX cayuyasx oHa GJH3Ka K BhiNoJo-
KesHOMY KoHycey [8, 16].

4.9. PasMepnl BOLONPHEMHOI NONOCTH MOXKHO XapaKTepH30BaTh ee
rayOuHON A, NPHBEAEHHHIM PAXHYCOM ryp H OGbeMOM OTKAaYHBAEMOTO U3
nosocty necka W. O6beM NOJOCTH TeCHO CBsi3aH ¢ NMPOEKTHHM AelH-
TOM # KO03(pdHUHERTOM (UALTPALMH BOpOHOCHOrO mecka. KonTposaupy-
JOLIMMH 3JE€MEHTAMH 3TOro o6beMa sBASIOTCA IMYOHHA NOJIOCTH B LEHT-
pe H o6beM OTKAYeHHOro H3 noJjoctd necka. CoOTHOLIeHHE 3THX 3Je-
MeHTOB Jinisa GechHUNLTPOBBIX CKBAXKHH ¢ NPOEKTHHM jAeb6utom oT 100 no
2800 M3/cyr u crpouTenbHHM AeburoM 180—4200 M%/cyT npHBeeaHO B
Tabus. 11 1 paccYHTano CACAYIOLHM 06pa3oMm.

Ons koHycoo6paswbix BOPOHOK ray6uxoft ot 0,5 mo 3,0 M ¢ Buno-
JAXXHBAIOWHMMHCA YIrlaMH OTKOCOB (CHH3y BBeDX B KamMAOA ueTBepTH
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Tabauma 11

Pexomenayemble pasmepbl BOJAONPHEMHON BOPOHKM B 3aBHCHMOCTH
OT APOEKTHOrO AebuTa NpH PasHuX Koahuuuentax QuabTpaunu

Iay6uHa BOPOHKH, M I O61eM BOPOHKH, M* I O6beM PBIXJIOTO necka, M?
Bt ) g Kosgguuuent dpuasrpaunst K, M/cyt

heyr | T 1T | 1 J 15| 0] 25| 1| s ] wjus|o]s]i]s]ws]n]s
100 180 1,810,6|0,6(0,6]0,6|0,6]| 50 4 41 4 4 41 60| 5{ 5| 5| 5| 5
200 300 2,21 0,6/0,60,6(0,6][103 9 4] 4 4 41124| 11 5] 5| 5
300 450 2,8(1,340,8(0,6(0,6]0,6|200] 19 5] 4 4 4 (240 23} 6| 5[ 5] 5
500 750 — {1,4(1,2f0,910,7(06| — 23] 15| 6 4 4] —| 28: 18] 7y 5| b
700 1050 — |2 1,411,2({0,9(0,8( — [ 70| 23| 15 6 4| — | 84| 28] 18| 7| 5
1000 1500 —12,211,7)1,3]1,2]1 — ] 103] 42 19 ] 15 9 — |124] 50} 23| 18] 11
1200 1800 — |24]t1,9|1,5}1,3|1,2] —|[135] 60| 29 | 19 | 15| — |162] 72| 35| 23| 18
1400 2100 — | 2,612 1,6 11,4(1,3] —(167] 70| 34 | 23 | 19| — [200] 84| 41| 28 [ 23
1600 2400 — 12,812 1,7(1,56 1,4 — 200} 70| 42 | 28 | 23| — |240| 84| 50| 34 | 28
1800 2700 — | —qf2t{1,8|1,6{1,8] —| —| 8|50 (34 {28 —|— |102f 60| 41 | 34
2000 3000 — | —122|1,9|1,7({1,6] —] —|103] 60 42 |29 — 1 —j124| 7250 35
2400 3600 — ! -—-12512 1.8(1, 7 —| —|152] 70 | 50 | 42} — | — |182] 84| 60 | 50
2800 4200 — -1 —122]2 1,81 — | — [ — 103 170|504 -] —|—1|124] 8460




no suicote cooTBercTBeHHO 30—20—15—10°) noacuuTaH IJIOLIAKHK
6okosoit nosepxunoctH (f) u o6bemMH (W), a Takke O6BEMH PHIXJIOTO
necka ¢ Xo3pobuuuenToM paspuixneHns 1,2, 3arem onpeseneHn NpHTO-
K B BOPOHKH no ¢opmy.ae

Q= VF =KIJF, (32)

rae U -— BWXOAHAs CKOPOCTb ¢RAbTPAUHH HAa oTKocaxX, M/cyT; K — Ko-
appuunenr uabTpaunn, M/cyt; J— rpagBeHT NOTOKa, NPHHSATHI pas-
HBIM MAKCHMaNbHLM BEJHUYHHAM: JJIs CTPOHTEJbHONM OTKaykH — 1.5,
A5 NIPOEKTHOro aebura — |1,

ITpu TakoM noacdeTe GHAH yYTeHB! PC3y.bTaTel onpoGosanus 6o-
qnee 100 GecouapTpoBbix ckBaxui #Ha Tepputopiu BCCP; moGusasnics,
4YTOOK Pa3MCphl pacyeTHHX BOPOIOK M ACOHTH BO3MOXHO OaHXe COOT-
BCTCTBOBAJH [eafbliiM CKBaXHHaM. [losydenubic TakuM mytem AeGHTHI
C MOMOWbIO NPOMEXKYTOUHHX rpadukos Q=f(F), h= [(F), W=f(h)
AJIA yKa3allikXx Bblllle BOPOIIOK NepeBejJeHL! B TaGJHuHhe 3HAuYCHHA Ae-
GHTOB H COOTBETCTBYOUHX HM ray6iHsaM U 06beMaM BOPOHOK.

IToaroMy Ta6a. 11 ¢ HEKOTOPBLIM TapaHTHIlIKM 3aNacOM NO3BOARET
onpeAcnuTh Tpebyemyio raybuny, o0bcM BOPOHKN H 00DbeM pHIX/I0ro
necKa Npd 3aAAnNOM NPOeKTHOM fefute.

4.10. Tlo 3azansofl ray6une NOJOCTH H PAacYeTHOMY OGBCMY BHIiiC-
CCHIIOrO necka no ¢opmyne (28) paccunThBaercsa ee paguyc. Ecau pa-
AHyC MONOCTH MOBCPXY HOOYCTHM MO YCJAOBHAM VCTOHYHBOCTH KPOBAH,
TO OTKAUKa [ROJKHA MPOACJKATLCA A0 TéX NOp, NoKa OGyldeT OTKaueH
Bech pacueTHbill 06bheM Necka.

TlpuBesennmii pajryc BoxonpHeMHOft NONOCTH TakkKe SBARETCR
KOHTPO/ILHHM 3/€MEHTOM, TaK KaK CBA3aH ¢ 06beMOM MOJOCTH, NOTPe6-
HbIM [1e6HTOM K K03bduuHeHTOM (HALTPAUHH BOAOHOCHOro mecka. OH
xapakTepHayeT B oGoblueHiioM Buie ¢GOpMY M pa3MepH NOJOCTH, THAPO-
AWHAMHUECKoe BJHAHKE, CBsI3aHHOEe ¢ (POPMHPYIOUIHMHCA OTKOCaMH, CO3-
NaHHKWMH YCJAOBHSMH BXOJAA BOXH B NOJIOCTb H CTBOJ CKBAaHHH, a TaK-
XKe yCTOHUHBOCTBIO ee B LeAOM.

Ilpu npoekTHpoBannu 6eCOHUALTPOBHIX CKBa)KHH NO pesynbTraTam
H3BICKAHHIT MAH NPH HAJHYHK ONBITA HX 3KCMJAyaTallHH pacyeTHH npu-
Bell(tHHblﬁ paanyc KOHTPOJalyeTCﬂ COOTBETCTBHEM €ro BeJIHYHHAM, Or-
penesIeHHHM 1O AAHHBIM ONBITHHIX HJM 9KCIAYaTauUHOHHHX OTKadeK ¢
YYCTOM COOTBETCTBHS ONBITHBIX H NPOEKTHHX Re6MTOB M OGBEMOB Bhl-
HECCHHOro NMpH CO3AaHMH 10N0CTH necka. Jlas 3TOro npeiBapHTENBHO NO
ONBLITHLIM AaHHEM cTpostcs rpadpuku Q=f(rap, W) ¥ rop=f(W).

4.11. BennunHa noumkeuns YPosHa BOAbB B GecHuAbTpOBON CKBa-
XKHHe 32aBUCHT OT AebMTa, pa3MepoB BogonpHeMno# no’octH H Kos3¢du-
uuenta ¢unbTpauid necka, C yBennueHHEM NOHIKEHHSA BHHOC NECKa
H pasMepbl TOJOCTH Boipacraior. HaaHwnas paspaboTka BoAONpPHEMHOI
TIOJIOCTH He PEKOMEHAYeTcsl, NOCKOJbKY 3TO MOXKET NPHBECTH K HeyCTOH-
YHBOCTH KPOBJH., OPHEHTHPOBOYHBIE BEAHUIHBI MOHHIXCHHA TNPH CTPOH-
TENBHOM OTKAuKe MJA ONpeleseHHWX Pas3MepPOB BOPOHKH M Koadpbuuu-
cHTOB GUAbTPaUMH NpHBeAeHH B Ta6a. 12. Ouu noayuewnl no aHanoruH
¢ onpoGOBaBHHMH GCCOMALTPOBBIMH CKBAXKHHAMHM Ha CCHOMAHCKHE Bo-
noHoceu® ropusoHT B BCCP, npu paznudnunx kosdduuuentax ¢ansr-
paunu. IIpiz 3TOM NOHMXKeHHS LA CTPOHTEILHOA OTKAYKH YBEJHUYCHBI B
1,5 pa3a B B3SITH NPONOPUHOHAALHO IMYGHHE BOPOHKH.

4.12, CxopocTe pa3paboTKH MNONOCTH 33BHCHT OT CTENeHH yaaoT-
HEeHHOCTH BOJOHOCHOTO IleCKa M CKOPOCTH NPHUTOKAa BOAN K NOJOCTH.
JABTENbHOCTD OTKAYKK MOXKHO COKPATHTh 3a CUET ITORXEPIKHBAHHA
GosbuIel KOHLEHTPAUUHN Nlecka B BOAe (MYTHOCTH).
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Ta6auuya 12

INonnxkerns ypoBHet BOAM B CKBa)XXHHAX fpH pasHbIX CTPOUTENBHMX
Ae6uTaX, ray6uHaX BOPOHKH W KO3hdHIUKMeNTaX GHIBTPAUHHK necka

TIoHH(EHHE NPH OTKauKe, M

Crpourens- TFay6uHa BOPOHKH, M
nun’/%ey?r"‘r' KosddruueHr dpuanTpaunn, m/cyt

1 & 10 15 20 25
180 | 2,5 4 45 | 5,5 6
1,8 ,6 0,6 0,6 0,6 0,6
a0 | 25 | &5 1 4 1 45 ) 55 | 6
2,2 1 0,6 0,6 0,6 0,6
so | 8B | 85 | 55 | 45 | 55 | 6
2,8 1,3 0,8 0,6 0,6 0,6
750 — 5 8,5 7 6.5 6
1,4 1,2 0,9 0,7 0,6
oso | — | O | o | 95 ) 8 | 8
2 1,4 1,2 0,9 0,8
1500 | — 95 | w5 | 10 4 Il 10

2,2 1,7 1,3 1,2 1
1800 _ 105 | 13 1,5 | 115 12
2,4 1,9 1,5 1,3 1,2
200 | — | L5 | & | 125 | 125 ) 13
2,6 2 {,6 1,4 1,3
2400 — 12,5 14 13,5 13,5 14
2,8 2 1,7 1,6 1,4

2700 — — 14,5 14 14,5 15
2,1 1,8 1,6 1,5

0 | — | — | 18 | 15 | 185 15
2,2 1,9 7 1,5
0 | — | — | 1 | s | 16| 17
2.5 2 1,8 1,7
w0 | — | — | - | @ | 18 s
2,2 2 1,8
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KpurHueckne cKOpocTH (M/c) NpH Pa3HBIX AHaMeTpax TPY6 M Pa3HOA MYTHOCTH BOAK

Ta6anua 13

Banece Iuamerp CxopocTH npu MyTHOCTI! BoAw OT 1 Ao 50% (no o6bvemy)
TPYG, M O O 7 10 2 o | w0 | s
] 100 0,48 | 0,49 | o052 | 055 | 0,59 | 0,74 | 0,98 ' 1,12 | 1,3
Meaxuii 150 0,58 0,61 0,65 0,68 0,73 0,91 1,2 1,39 | 1,66
necox 200 0,68 ‘ 0,71 0,76 0,8 0,86 1,08 1,42 l 1,64 ' 1,96
250 0,73 0,76 0,82 0,86 0,92 1,16 1,53 1,76 2,1
. 100 0,61 0,63 0,68 0,71 0,77 0,96 1,26 1,46 1,74
Kpynunit 150 0,75 0,79 0,85 0,88 0,95 1,2 1,57 1,82 2,16
Tiecox 200 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
MunuMaabHbie N1e6HTH CKBAXHH NPH cKopocTax (a/c) Bxoaa,npuBeaeHHbx B Taba. 13
Bamec Niwamerp JleGHTH NpH MYTROCTH BOAM OT 1 RO 50% (no oGbemy)
TPYG, MM 1 o | s | 7 | 20 30 40 50
. 100 3,75 3, 4.1 4,3 4.6 5,8 7.6 8,9 10,6
Meikuit 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 86 103
100 4,7 4,9 5,3 5,55 6,0 7,5 9,8 11,4 13,6
Kpynsnit 150 13,2 13,9 15 15,5 16,7 21 27.5 32,2 38
necok 200 27 .4 28,5 30,5 32,4 34,5 43,5 56,5 65 78,5
250 48 50 53,5 56 60,5 76 100 116 137




ITo o6capnniM TpyGaM MoARHMaeTcs BOAa ¢ Gosblielt HAM MeHblieR
MyTHOCTbIO. UTOOHl B3Bech He BHMafana M3 BOAW NPH ABHIKEHHI ee
no Tpy6e, CKOPOCTh NOABEMa He JOJIXKHAa ObiThb MEHblle KPHTHYECKOH,
NPH KOTOPOR TBEPAble YACTHUH HAYHHAIOT BHNALATh Ha AHO CKBaXHHBI
(Taba. 13). Yem xpynuee necok, 6osablle MYTHOCTb BOAW K 6oJblue
AHamMeTp BOAONpPHeMHOf TPYOH, TeM Goabllle HYXHH BOCXOASILUHE CKO-

pocTH (Taba. 14).
Ta6auua 13

O61eM necka, 0TKaYeHHOTO W3 MOJOCTH 3a ! % npH paznoit
MYTHOCTH M Relurte ckpawkuust (W=QM, m3/u)

JAe6ur ' O6GbeM necxa npH MYTHOCTH BOAKW OoT I A0 §50% (no o6vemy)

s fwia]l v 2 s ) 1] w] 0] 0| 0] %
10 36 |0,36(0,72( 1,8] 2,52 3,6 | 7,21 10,8] 14,4 18
20 72 [0,72|1,44| 3,6f 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 | 18 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 | 75,6101 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 ( 97,2130 162
100 | 360 |3,6 [7,2 |18 |25,2 | 36 72 108 144 180

[Moka3anuele B Taba. 14 ReGUTH MOryT CAYXKHTBD AJdA moabopa 3p-
JA}TOB NIPH OTKAYKaxX BOAKW C Pa3HOH MYTHOCTBIO.

Heo6x0auMyl0 AJHTENBHOCTb OTKAYKH MOXHO ODHEHTHPOBOYHO OM-
pedennTs NO 3aBHCHMOCTH

v 33

o (33)
rae W -—o6beM puxjaoro mnecka, M% Q — me6ut, Mf4; M — myTtHOCTB
B ACASX eRHHHUMN.

IOas pacyetra NPOAOMMHTENBHOCTH OTKAuKH MO GHOPMHPOBAHHIO BO-
AOTIpHeMHOIT MOJIOCTH MOXKHO HCNMoJb3oBaTh TaGa. 15, B KoTopol moka-
3aHa 4acoBasi NPOH3BOAHTEJNbHOCTh H3BJIEYCHHS MeCKa NPH pa3Hbix Ae-
6HTax K MYTHOCTH. Pa3nenur oOumuit pacyeTHHH o6bem Necka Ha 4aco-
BYIO NPOM3BOAKTENLHOCTD, NOJYYHM OPHEHTHPOBOUHHIE 3ATPATH! BPEeMeHH
Ha pa3paloTKy NOJOCTH B yacax.

B 3aBHCHMOCTH OT NpPHHATOr0 OGOPYAOBAHHA H cnocoba OTKauKk
JJIHTENBHOCTD 3TOH ONEpalnH H3MeHAeTCA OT HeCKOJbKHX HacoB [0 He-
CKOJMBKHX Hemenb. OTKAauka ¢ MaJnM CCAEPIKAHHEM NecKka B MyJsbrne M
HM3KHM Ae6HTOM HepauuounasrHa. Cueayer npeAycMaTPHBAaTh HHTCH-
CHBHBIE PeXHUMBl OTKayek (cM. raaBy 5), ofecneuusaioifye OHICTPY©
pa3pa6oTKy BoponpueMHoft nosoctd. [Ipxn GONbLIWIOR MYTHOCTH OTKAuKY
Heo6X0AMMO BeCTH HeMpepuBHO BO H3bexaHHe OCaXIAeHHS mecka # 06-
pa3oBaHKs NpoOKH B CTBOJE BO BPEMS OCTAHOBKH OTKaYKH.

B ta6n. 16 npusBeaeHa NPOAOMHTCABHOCTL (OPMHPOBAHHR BOAO-
npHeMHOH TMOJOCTH TPH cpexHelt MyTHocTH 1,6 % Ans pas3Hnix pasmepos
BOPOHKH H JeGHTa oTkauku. Ms omnrta B BCCP musmectno, uro myt-

45



TaGnuuna 16

NpononxuteaLHOCTh OTKauxku AAst HoOpmMHpOBaHus
BONONPHEMHOR MOJOCTH

TIPORONAKUTENLHOCTL OTKAYKH, U
TAyGHHA BOPORKH, M
%’:&:"’:};‘;’2 O6vem puxnoro necxa, M*

0s | L | 15 2, 25 3

4 11 H 84 182 265

180 36 98 303 747 1618 2356
300 21 59 181 448 971 1413
450 14 39 121 299 647 942
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 26 64 139 202
2400 3 7 23 56 121 177
2700 2 6,5 20 50 108 167
3000 2 6 18 45 97 141
3600 1,8 5 15 37 81 118
4200 1,5 4 13 32 69 101

HOCTh BOAM H3MeHsach oT 10—20 % B nHavaae otkauku Ko 0,1—0,01 %
B KOHLE, IPH 3TOM CPEAHAA MYTHOCTb 3a BeCh NMEPHOA Haxoawjach B
npeneaax 1,3—1,7 % [8]. Hcxoms us storo, npu Mytnoct® 1,5 %, no
RanHuM Tal6s1. 14 u ¢opmyne (33), noacunTaHo OpHEHTHPOBOUHOE Bpe-
M GOpMHPOBAHHA BOPOHKH.

M3 T1aba. 16 BHAHO, YTO OTKAyKa ¢ MaiuM ACGHTOM MOMET Y-
HHTb CPOKH cO3AaHHs GOAbIIOM BOPOHKH A0 Mecilla H Gosee. Urobu
YAOXHTLCS B PasyMHule NIpefesiHl NPOAONKHTENLHOCTH 3THX paboT (Ha-
nprHMep, A0 5 ¢yT), HEOGXOAHMO NpPEAYCMOTpeTb COOTBETCTBYWOUIHA Ae-
OHT CTPOMTENbHOH OTKAYKH (HMXKE PasrpaHHYHTE/bHOH JIHHHHM, COOTBET-
CTBYyOlLe/ npAMepHO 120 u).

4.13. [as onpeleneHuss oGbeMa noaocTH GecuALTPOBHX CKBaXHH
MOXeT OGhTb HCMOML30BaH THAPOAKYCTHUECKHH KaBepHomep «[Ipo-
¢uap-2», paspaboranunit BUTPom [13].

On 1no3BoJser B 3anoJHEHHOR BOAOI, a TaKXKe I'MIHHHCTHIM PacTBoO-
POM CKBa>XHHe NPOBOJAHTD npo?_;[mupoaanne nonoctedl AOOGHX pa3MepoB
NyTeM JOKAaLUHH HX CTeHoK. «l[Ipo¢mib-2» npoBOoAHT NpodHIMpOBaHMe
XaK 1o BEePTHXAJH, TaK H 110 'ODH30HTaJH.

BepinkanbHoe npodHaspoBalile OCyIieCTBAACTCA NPH HCNPCPLIBHOM
NBMMKEHHM CKBaXXHHHOro Npubopa ¢ OAHOBPEMEHHOM 3amHcbio ceuenuf,
NPOROJbHHX OCH CKBAMXHHAL
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FopusontansHoe npodunepaBarHe  OCywWlecTBASETCH MPK HEnol.
BHXKHOM Tnpubope C 3amHCbIO GOPMB OAHOrO nomepeyHoro (ropH3oH-
TA/JbHOr0) CeYeHHs BODOHKH.

CHapsl cnycKaeMhli B CKBaXKHHY, MMeeT auameTpnl 63 u 75 mm.
B Boge H3MepseMoe DacCTOAHHe MO paauycy Aocturaer 200 m. Bpems,
3aTpauuBaeMoe Ha BepTHKaabHOe npodHJAHpoBaHue, — 1 u, nHa ropu-
30HTaJbHOe (OAHO momepeunoe ceueHHe)—120 ¢, PesyabraTh H3mepe-
HUfl MOCTYNAIOT HA NOBEPXHOCTHBIH NYJLT H 3aNHCHBAIOTCH HA OCLHI-
JgorpadHueckyio poTo6yMary B 3ajaHHOM MacuTabe.

4.14. Ina onpenenenns GopMH K 06bEMa NONOCTH MOMXET TaKKe
HCIIO/b30BATbCA YJAbTPa3BYyKOBOH KasepHomep «Kouryp» [14). Ou  mc-
noas3yerc AAR obMepoB KaMmep, cO3ZaBaeMbX B MJIacTax KaMeHHOSt
COMH AJs ee BHIUIENaYHBaHH® C OOMOWBIO cKBaxHH, IIpubop cmycka-
ercsd B CKBa)XXHHY B 30HY BOJCTNDHEMHOH MONOCTH H H3JydaeT 30HRAHPY-
OUlMe HMIYAbCH OpPH KPYrosoM Bpalllenuil. Ha noBEpXHOCTH peruct-
PHpYIoWIMe NPHOOPH 3anMCHBAIOT OGBOAN TOPH3OHTAJIBHOIO  CEUEHHS
NOJIOCTH Ha KHHONJIEHKY B 3aJaHHOM MaciuTabe.

OuameTp chnyckaemoro 30HAMDPOBOYHOrO CcHapsiza pa3paborauHoit
ycraHoBKH «KouTyp-1» pasex 92 MM, MakchmanpHas raybusa no-
rpyxenns — 1200 M, uamepscMoe paccrosisie mo paguycy or 0,3 xo
100 M, Bpems perucrpanuu 0ZHOro ceveHus — 60 c.

PACYET IMPUBEJAEHHBIX PAIHMYCOB
BOOOTIPUEMHOM ITOJIOCTH 110 JAHHbBIM OTKAYKH

4.15. TlpuBeneHHN#H panHyC BOAONPHEMHON NOJOCTH rup ORpeae-
JIAETCA NO XAHHKWM CTPOHTEJbHHX, ONBTHRX MJAN 3KCIIYaTaUHOHHHX
OTKayeK Cy4YeTOM THAPOAMHAMHYECKOrO HECOBEPIIEHCTBA  CKBAXKHHHI,
710 CTENeHH BCKPHITHA IJacTa, peXumMa OHABTPauM¥ H THNA OTKAWKiL
OH B ofmem BHAe XapaKTepHsyeT (HOPMY ¥ pa3Mephl CO3R2HHBIX BO-
AOnNpHeMHHX nosoctefl,

IlpupeneHHbl paaHyC NMOJOCTH MOXHO ONpepensiTb, HCHOAB3YR H3-
BeCTHHE H3 JMHAMHKH MNOJA3eMHLIX BOX aHaJHTHYeCKHe M rpadoaxa-
JUTHYUECKHe criocolBl, a TaKKe MeToX 3TaJqoHoB (16, 18]

4.16. Meroa 3TaJIOHOB NMOCTPOEH H2 CPABHHTE/ILHOM aHajH3e faH-
HEX NpOBEefeHHOR KycTOBOA OTKAuUKH H3 GechHILTPOBOA CKBAMNKHHW C
pe3yabTaTaMH 3TAJIOHHOrO MOJAEJIHPOBAHHA, BHIIONHEHHOTO HA THIOBBIX
pacyeTHHX CXeMax, XapaKTE€PH3YOUWAX TPHTOK BOAHW K pPa3NHYHHM MO
dopme H paaMepam mnonoctaM. ConocTasasioTcs BeJIHUHHA H Xapak-
Tep paclnpefeJeHHA OTHOCHTeJbHHX NOHHMXeHHI 1Mo HabnoxaTebHbM
CKBAXKHHAM KYCTOBOA OTKaYKH C aHAJOTHYNBIMH MOZENLHBIMH AAHHbI-
MH, CyXallHMKE B KadecTBe 3TajIoHOB, PopMma peasibHOR MOJOCTH Bbi-
6upaeTcs SKBHBAJIEHTHOM TaKOR MOReNbHON, NpPH KOTOPOA TabmHYHOe
pacnpejeneHne OTHOCHTRIBHWX TNOHHXeHU{l HauGonee 6JH3KO COBMI-
R3ET C ONHTHHM. B KayecTse 5TaJOHOB NpeRaaraeTcf HCNOJL3OBATH
pesyJbTaTH MaTEMaTHYeCKOro MajeNIHPOBaHHS, BHINOJHEHHOrO IR KO-
HHYeCKHX ()OpM BOAONDHEMHOA NOJOCTH B YCJOBHSAX HEOTPAHHUEHHOrO
(2e<0,1) u orpanuuensoro (@4>0,1) no mowwocTH maacra, Xapak-
TEPHCTHKA MOAEJbHHX STAJOHOB JaHa B Taba. 2, pacnpeneneHde OTHO-

CHTEJLHHX MOHHXEHHA S ANA 33R3aHHHX OTHOCHTENBHRX PacCTORHAN

r RaHo B Tabs. 3. IlocneaoBaTeNbHOCTh aHanu3a cJexyiowas.
1. Tlo u3amMepenHoil ray6uHe MNOJOCTH A BHUHCHAAIOT BEJHYHHY On
H ompeAensioT BHA pacderHOR cxeMu (a.<0,1 mam ax>0,1).

47



2. Ha xoHen OTKau9KH, KOTOpPas BHIOMHAETCA B YCJOBHAX CTALHO-

HapHOfi HJIH KBA3HCTALHOHAPDHOH (HAbTPAUHH, NO AaHHEIM Habmawja-
- T

TeNIbHHX CKBAXHH ONPEACATIOT OTHOCHTENbHblE PACCTOSHHA ri= ——H
m

— &
COOTBETCTBYIOUIME HM  OTHOCHTE/NbHHE TNOHHIKEHHA Si=-S—-100 %.

n
34aecb m — MOLIHOCTh HJacra; ri — paccTofHue AanHofl Habuona-

TeNbHOM CKBAaXXHHBI OT NEHTPaJbHOH; S:i, Sy — COOTBeTCTBEHHO NOHHK-
JeHHs B HabaloAaTeNbHOH H LEHTPAJIbHON CKBaXKHHAX.

3. Nonyuennue 3Hauenns S;, %, AN ompeaeseHHHX r; IpH pac-
YEeTHOM O CPAaBHHBAIOT C aHAJOTHYHBIMH AaHHBIMH Taba. 3 H BeIGHpa-
10T TaKyl I[0JOCTh, AJsA KOTOpoH TabinuyHoe pacnpejelienne Haubo-
Jee GJIH3KO COBNAfaeT ¢ ONMBITHEIM,

4. Tlo onpepneneHHoii M3 Tabn, 3 Beauyune B, H H3BECTHOM MOLLHO-
CTH BOAOHOCHOTO IJacTa HaXONAT BEJHYHHY T[PHBEJEHHOrO pajuyta
rap=Pu-m AAs koHycoo6pasHoii noJjocTH raybunoit h. 3areM paccyu-
THBAIOT TAHreHC NPHBEJEHHOro YrJa OTKoca HOJOCTH 1o d¢opmyJe

° — ©
1€ Pnp - H fajiee N0 H3BECTHHM Tabanuam yroa @n,.

Mpamep. B ta6n. 17 npuBeAEHO COMOCTAaBJEHHE PpacnpeleseHus
OTHOCHTEJ/IbHEIX NOHHXXEHHH, NOJYYeHHHX AAA TNpoBeleHHOH KYyCTOBOM

Ta6banuma 17

CpaBHeHHe pacnpeleNeHHsI OTHOCUTENbHLIX TMOHHXKEHMH NO AaHHBIM
KYCTOBOH OTKa4YKH M3 CKBaXHHB! 113 M mojeanpoBaHHA

OTBOCHTENBbHOE
MOHHIKEHHE
- Si o
OTHOCK- Si= S 100%
Paceroshue TTonruxeHue TeJIbHHE 0
HOMep HabMo- |or neyrpansHoi| B HabMIOZa- |pacCTOSHEA
AaTeJIbHLIX CKB&JKHHBL | TEALHOH cKBa- r 10 AaHKBIM
CKBAaXHH r, M JKHHE S, M P i MOJAeNHpo-
i~ g |no maHsmm| Bamua npu
OTKaYKH aH<0.05‘
ﬁH——-—O.’:)
125 65 4,16 1,2 40 40—35
124 127 3,61 2,3 34,5 30—35

OTKauKH H3 ckBaxuHel 113, ¢ panubiMu T1abn. 3, CkBaxuna 113 Gec-
¢uabTpoBas, npobypena B r. I'pogno BCCP Ha ceHomaHCKHH BOJAOHOC-
HHH ropusoHT. JlaHHbie Mo OTKauke B3sThl H3 pabGorol [40]. I'nyGuna
nosoctd 2,1 M NMPH MOIMHOCTH BOJOHOCHOrO TOpH30OHTA 54 M, ax==0,04.
Ilonnkenne B LEHTPAJbHOH CKBaX{HHe Ha KOHel OTKAUKH COCTaBHJIO
10,4 M, noHuXeHHs B HabMIONAaTeNbHHX CKBaXXMHAaX MOKasaHH B TabJ,
17. Haunbonee 6aH3KO HATYPHOMY pacnpefeJeHHIO OTHOCHTEJIbHHX MO-
HHXKEHHIl COOTBETCTBYET NOJYUYeHHOE Ha MOJeNH IR KOHHYecKoHl no-
JOCTH ¢ napamerpamM 0x<0,05 B Pa=0,5. MoxHO NpeANOJOXHTS,
YTO B CKBaXkHHe |l|3 cgopmupoBaJjach NOJOCTh, PAAHYCOM OKOJO INO-
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JIOBHHB HJ/IH HECKOJbKO MeHblie MOILIHOCTH BOJOHOCHOrO TOPH30HTa,
T. e. oxoq0 20—25 M. Ecan npHHSTB nOJOCTb B BHAE noaychepH pa-
AHYyCcOM 4 M, TO YMeHbIIEHHe OTHOCHTEJHHOTO MOHHXKEHHS ¢ YBeJude-
HHeM pAaCCTOSHHA OT CKBAaMHHB HJET CKODee, ueM 3TO INOJYYeHO IIo
LaHHBIM OTKaukH. MeHbIUHH pajuyc AaeT ellle GoJbllIHe PacXOMACHHA
(rabn. 3, 17).

Ha puc. 20 usobpaxkeHa npearnosaraeMas THAPOAHHaMHYeCKasd
CeTKa, OTBeyamollasi NPefJOXKeHHOH CXeMe CTPOeHHs BOAONPHEMHOH mo-
JIOCTH B CKBa)HHe 113.

4,17, TlpHBejeHHBIA pajHyC rop MOXKHO OnpeleNsTb IO OAHHOY-
HEIM OTKAuUKaM, HCHOJb3Y#l aHAJHTHYCCKHE 3aBHCHMOCTH.

Ipu e,y <0,1 mosoCTh DPHBOAKTCA K MOJycCthepe W NpPH CTAULHOHAap-
HOH (UIbTpPaUKH ¥ HM3BeCTHOM Ko3(dHUHeHTe (UIbTPALUH BeJHYHHA
rop BRYHCAAETCS 1o dopmyne

0,16 Qp
Tap = "ks,

rae Sp Qu — NMOHHXKEHHe YPOBHsI BOALI B CKBAXKHHE H COOTBETCTBYIO-
muf efi gebur,

dopmyaoit (34) MOXKHO TNOJMB30OBATHCA H NPH KBAa3HCTAallMOHapHOM
(HIAbLTPaAUNH, KOTOpas, KaK MOKa3HBAIOT DAacCuernl, HACTYNaeT B  30He
cgaamuﬂm yepes 0,1—0,7 cyr npux a=10'—108 Mm2[fcyr, rap=2,0—
40 M.

Mpumep. [To naHHBIM ONBITHHIX OTKAaueK, NposelleHHHX B r. 'pox-
HO, BeaHuyHa Le6HTa ¥ BOJLOMPOBOAMMOCTH TO ckBaxkHHe 113 pabha
Q,=2980 w™3/cyr, Km;=500 wm?/cyr, no ckBaxuue 115 Q»=2160
m*/cyr, Kmy=311 m2/cyr. Ilpu cpelnedi MOUIHOCTH BOAOHOCHOTO MnJja-
cra m=55 M M rTaybuHe KaBepH h=2 M G6eCQHHABTPOBHE CKBAXKHHH
HMCIOT Oy~ 0,05, uTo OTBeYaeT cxeMe IJIacTa ¢ HeorpaHHYeHHON Moll-
HOCTBIO H TO03BOJIIET ONpEAeNATb rmp MO Gopmyne (34). Bruucaus
NpeABapuTeasHo Ko3hGHUKeHT (HABTPAUHH, HAaXOAHM NpHBELEHHBIE

(34)

o_/]m. 13 cwhizs Cr8 124
- 7

5 H 5=/0H//'0’07{/2 = N ! A
B [T5=%w 7407] LNy

: 50 75 100 ”‘7]

50% ( 5%

0
20 3

Ja

401

50

Rx

Puc. 20. CxemaTuuyeckas FHAPOAHHAMMYECKAs CeTka, nocrpoennas rpadoananu-
THYECKHMM MeTOXOM no MAAMHbIM KYCTOBOH OTKASKH nas peanapHoft Gechuanrpo-
poit ckBamuHe 113
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paasycn mnoaycpep Anf CKBaXHHH 113 rnp;=4,92 M, AR CKBaXKHHH
115 rnp2=6,7 M.

4.18, Ilo paHHHM KYCTOBWX OTKayex NPH HaJHYHU B Jyue Hec-
KOJIbKMX HaGMoAaTeNbHHX CKBaXHH NPHBEAEHHHMA palHyC Ompejgesd-
erca rpadOaHaNHTHYeCKHM MeETOAOM no rpatdHKy IJOWAaAHOro Ipoc-
JexuBanuf, B 3asuckMocTH OT mpeanosaracMod (pOPMH TOJOCTH Ipa-
UK CTPOATCH B Pa3nMYHBIX KOOPAHHATaX.

[IpurUMan peasbHY0 [OJOCTH 33 3KBHBAJEHTHYIO LHJHHADHYeC-
KYI0O PagHyca rapp, rpathMK IUIOUIAZHOrO NPOCJAECXKHBAHHA CTPOAT B KO-
opauHaTax ASe.i+lgr; (puc. 21). 3nece ASo,i=S—Si, T. e. pasHOCTh
NOHHXeHH{I ypoBlsA BOAB B LCHTPaJLIOil M OAHOII M3 HabaoaaTenb-
HHX, HaXOASIMERCH Ha paccToakuu ry ot onutHoll. Mcxoanum ssaser-
CA H3BECTHOE YpaBHENHC KBa3HCTAUHOHapHO# (MAM  cTauNMOHAPHOR)
$HALTPAUKH, KOTOPOE B 3TOM cJy4dae IIPHHAMAET BH/

ASo_,- =A+4B Ig Iy (35)
npu
0,366Q
B=—, 36
Km (36)
A=—DBlgrgppo- (37)
3necs B — Tamrenc yraa HakaoHa npamoil k ocu abcuuce, A — or-

pe3oK, OTCeKaeMHit €10 Ha OCH OPAMHAT.

[NocnenosartenbHocTh onpejeenns cleAyOuLas:

N0 AAaHHLIM ONMMTHHX OTKAUEK BLIUMCARIOT DA3HOCTL NOHMIKEHHH
ASo,; ¥ lgr;. Iomkno OWThL He MeHee JBYX-Tpex Ha6/101aTedbHbIX
CKBa)XHH B 0JHOM Jlyye, DAcCNOJIOXKEHHHX 32 30HOH gedopmauud IO-
TOKa;

NONyyCHHHE JAaHHHE HAHOCAT HA noayjorapHGMuyeckuli rpaduk
ASo,i--lgri M NPOBOAAT pPABHOOTCTOALLYX NPAMYIO YEPe3 ONHTHHE
TOUKH;

onpejensioT TalreHC yrJa HakJaoHa 3Tok npaAMOfl kK ocy aberuce
no gopmyne

— ASO|2 — ASO.I .
lgrg—lgry

NPOAO/IKEHHEM NPAMOIl AO NepeceueHHA C OCHIC OPAMHAT onpege-
JRI0T OTPC30K A;

(38)

s

"
Puc. 21. I'padikx naomapnoro
NnpocheKHBAHKA ASOi =lg g

77 NOCTPOCHAWIA MO XAHHHM Kyc-
TOBOH OTKAYKH W3 CKBAXKHHM

2/‘_ 1 113

A=26
4 ]

~a
N
[
&t
R
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BRYHCAAIOT CHAaYaja JorapudM rgp,¢ no dopmyse

A
18 rpp =— B’ (39)
a s&TeM — BEeAHTHHY 7np,o;

AN NPOBEPKH pacueTa Ha OcH alCUUCC HaxXOART OTPe30K INpH
ASp1=0, TaK KaK B 3TOM caydae lgr¢=Igrap,0.

O6paTiM BHMMaHHE Ha TO, YTO MPH 3TOM cnocobe Moxer GHTL onm-
pese/ieHa BeNMuKHA BOAONPOBOAUMOCTH IJIACTa pacueToM M3 opMy-
au (36) npu u3secTHOM BenawauHe B. Bpems, HauHHAR C KOTOpPOro oOn-
pelesieHHe NapaMeTpPOB MOMHO BeCTH rpadoaHafHTHYECKHM METOAOM,
HaxoAsT 1o dopMmyne

f‘2

> 2.5 —. (40)
a

3pech r; — paccTosHHe A0 HabaionaTe/bHOA CKBAXKHHH.

[Npu Haauuumu ABYX JyyeR B ONWTHOM KycTe uenecoo6pasHo BH-
YHCNIATL Fup,o 0O KaXAOMY H3 HUX. DTO NO3BOJHT IOJYYHTH OTHOCH-
TENbHYID XapaKTePHCTHKY (GOpPMH INOJOCTH B NpocTpaHcrse. Pexomen-
AYeMHH cnoco6 GHJ NMPOBepeH Ha TECTOBHIX 3ajaiaX, & TaKxkKe AaHHHX
KYCTOBHX OTKauek, BunoJiHcuHeX B BCCP u apyrux pafonax.

Mpumep, Hcnonbiyem AaHHHe KYCTOBOH OTKAYKH H3 CKBaXKHHBI
113 ¥ onpeaenHM rupe MO TrpadHKy MJIOLIAZHOTO  IPOCJEKHBaHHA
ASpi+1gri, 3amenss TeM CaMHM BOJAONPHEMHYIO IIOJIOCTh Ha NpHBe-
AEHHYI0 UMJHHAPHYECKYIO CKBAXKHHY PaiAMyCa Fap,0, BCKPHIBAIOIRYIO BO-
JOHOCHHR TFODH3OHT Ha BCIO €ro MomHocTh m=>54 M. Onpenensem
pasnocrs NOHHMeHHH ASp—;=6,2 M, ASo—2=6,8 M, Hcnoansys Tab.n
17 ¥ BeJHYHHY NOHHXKEHHSI B LEHTPaJbHOH cKBaXxuHe S;=10,4 M. Co-
oT1BeTcTBeHHO HMeer lgr =lg65=181 u lgr=Ig127=2,1. Ilo stum

JaHHHM cTPOHM rpaduk ASo—;--1g ri, nokasauxuit Ha puc. 21.
Haxoaum no ¢opmyne (38) xospduunenr B=2,07, a aatem or-
pezok A=2,6. Buuncasem no cdopmyne (39) lgropo=——1,26 u 3Ha-

YeHHe rap,0=0,055 M npu [=m=>54 M.

ARajorsuHHM 06pa3oM MOXHO HaXOJAHTb NpPHBEAEHHOE 3HAYEHHE
pamMyca MOJOCTH AAA APYTHX CXEM, HCNOJb3YA H3BECTHWE IIPHEMK
06paboTKH ONHKTHHX OTKaveK.

[NpeanaraeMnt cnocol onpeneNeHHAs NPHBEAEHHOrO paanyca mno-
JOCTH rgp NO JA2HHHIM ONWTHHX paboT HMMeeT I/1aBHOE IPEHMYILECTBO
B TOM, 4TO GecHAbTpoBas CKBaXKMHAa C peajbHOR INOJOCTHIO 3aMeHs-
€TCR HAa CKBAXKHHY C NpPHBEAEHHON MNOJOCTHIO NPH paBeHCTBE HX Je-
GHTOB M MOHWMEeHHA. DTO COOTBETCTBHE BHMOJMHSETCH, €CAH NpPH MNpo-
€KTHPOBaHHH GecQHJBLTDOBHX CKBaXXKHH INPHHATAA TINpH o6paloTke
ONLTHHX OTKayex INpHBefeHHas ¢oOpMa NOJOCTH He H3meHsiercda. Hc-
NONb30BaHHE 3KBHBAJEHTHOCTH  OOKOBHX TOBepPXHOCTER BOJONPHTOKA
NpH 3aMeHe peasibHOA TOJIOCTH Ha DAcYeTHYIO NPHBOJAMT K HECOOTBET-
CTBHIO UX AEGMTOB K NOHHXeHHA. 3To HeOOXORHMO MMETb B BHAY MNpH
pacyere 6echUILTPOBHX CKBAXKHH,

4.19. TrapoaHHaMuyecKas CTPYKTypa IIOTOKOB, CO3RAIOUIHXCA
B6H3N noNocTH OechHALTPOBHX CKBaXXHH M C (DUALTPOM CYUIECTBEHHO
pasauyHe. B cBA3H c 9THM AeOHT Gecu/IBTPOBOR CKBAMKHHEL 3ABHCHT
B OCHOBHOM OT pajHyca NOJOCTH no kposhae rx (T. € fa) M Menbue
oT rayGHERH ee (T. e. o.), Re6HT ¢GuALTPOBOR HecoBepuIEeHHOA CKBa-
JMHHH 33BHCHT rJaBHWM 00paizoM or AJMHHH (HIBTPA H, c/exoBaTeNb-
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HO, OT o ¥ oueHb cnabo OT paauyca ¢mabrpa rq. IlosToMy BHYHCAATD
K03 HIHEHT TRAPOAMHAMHKHECKOrO HecoBeplUIEHCTBA MO  rpacdHKaMm H
tabauuam H. H. Bepuruia ans OecHIbTPOBHX  CKB2XXHH HENpaBo-
mepHo. Llenecoo6pasHO MO AaHHHIM ONBITHHX KYCTOBHIX OTKaueK on-
penensite M3BeCTHMMH crnocobamu (12, 30, 32) nokasarean ofwero
THAPABJMYCCKOrO HECOBEPINEHCTBA [n, NPHBOAS BOAONDHEMHYIOD TO-
JIOCTb K LHJAHHADHYGCKOH C AJMHHOH ¢HAbTpa [=Hh ¥ paAHycOM ro.

5. COOPY)XEHHE BEC®HJIbTPOBbIX CKBA)XHH

CITIOCOB BYPEHM{

5.1. Ilpn coopyxeuun GecHILTPOBHX CKBAaMKHH NPHMEHRETCA Bpa-
urateaboe Gypenne (pOTOPHOe, KOJIOHKOBOE) ¢ NpAMOH NpPOMLIBKOW
IIAHUCTHM PAacTBOpoOM, 06ecneurBaloulee BLICOKYI0 CKOPOCTh OypeHHst
H Tpefyollee MHHHMaJbHOEe KOJHYeCTBO o6caanmelx Tpyb. KosoluxkoBuM
cnoco6oM GypATCH CKBaXXMHH, KaK NPaBHJO, NPH reoJoropa3BeloYHbBX
paboTax Ha BOAY ANS H3YYEHHUS TeQJIOrHYeckOro paspesa H B3ATHS
o6pa3uoB ropHex mnopoR. PotopHw# cnoco6 Hcmoakayercs npH Gype-
HHH SKCNJYaTaUHOHHBIX CKBaXXHH M paibypke pa3BelOYHBIX CTBOJIOB
NOA pa’BeJOYHO-IKCIJIYAaTAUHOHHME CKBAXHHH, O6A3aTeNbHHM ABJIA-
eTc NMpomejeHHe CTAaHAAPTHOrO 3JEKTPO-H raMMa-KapoTaxa A YTou-
HeHH# JIKTONIOrHYECKHX I'DAHHU B pa3pese.

5.2, M3BecTHHit HenoCcTaTOK OYPeHHA € TJIHHHCTHIM pPacTBOPOM —
TJIMHK3aUHA BOAOHOCHOrO NAacta — NpH GechHALTPOBOR KOHCTPYKIHH
HCYE32eT, MOCKOJBLKY pa3Mepn CO03AaBaEMOil BOAONPHEMHONl BOPOHKH
B COTHH pa3 GoJblue 30HH NPOHWKHOBEHHA FAMHHCTOrO pacteopa. OT-
cyrcrBue (HABTPA NO3BOJAET NPHMEHATb obcafHbe TPYGH MaJjoro
RHaMeTpa.

53. Ias coOpyxeHHA CKBaXXHH IpPHMeHAWT GypoBHle YCTaHOBKM
YPB-2A, YPB-3AM, 1BA-15B, YPB-2A2, YPB-3A2, VYPB-3A3,
YBB-600, YPB-4IIM, CBYJM-150-3UB u apyrue ¢ ray6uso#t Gype-
HHa a0 150—1200 m.

Bce paboTe no ycrpoilcTBy 6ecHILTPOBHX CKBAXHH BHIOJIEHS-
10TCA CTaHAApPTHHIM OOOPYAOBaHMEM ¥ HHCTPYMEHTAaMH, NPHHATHMH B
OypoBoi npakr#ke. TexHOJOrHS KX COOPYIKEHHS npocTa H obuexoc-
TYNH3a, HO TpeGyeT OT NepCcOHa/la SICHOrQO NPEACTaBJEHHA O CYUHOCTH
NPOHCXOASIHX Ha 3a6oe SBJCHHH M CTPOTOro BHNOJNHEHHS YCTAHOB-
JenHHoro nopsajaka paGor. CobmofeHHe HeCJOXHHX NPaBHJ TEXHOJOTHH
ofecrneyHBaeT BBICOKYIO NPOH3BOJHTEJNLHOCTh CKBaXKHH H JJRATENbHHHA
CPOK HX chyXOHl.

MoArOTOBKA BYPOBOH IJIOCIIAAKH

5.4. [lpy naHHMpoBKe MJOIMAAKK ANS NPOH3BOACTBA OYPOBHX pa-
60T (puc. 22) npepycMaTpHBAEeTCs MeCTO AJA OTBOA2 H OTCTOA BOAO-
necyaHot nyaenH H3 CKBaXXKMHW NpH paspaboTke BoxonpHemHo#l BO-
poHKH. HM3BieueHHHHA H3 CKBAXKHHH IECOK I1OC/le 3aNOJIHEHHA OTCTOH-
HHKa CKJIagupyeTcA cnoco60M HaMHBA C LUeJbl0 ONpefeNieHHs ero OpH-
eHTHpoBOuHOro obbeMa AJsl oueHKH pasMepoB oOpa3sOBaHHOA Ha 3a-
Goe NOJIOCTH.
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6.5, OTCTOMHMK UMpPKYJAUHOHHO! CHCTEMH rayGumoit Ao 1,6 M
AOJKEH COCTOATL M3 ABYX €MKOcTell AJA Jyulled OYHCTKH IIPOMHBOY-
HO JXHAKOCTH H HMeTb YBeJHueHHHt o0beM. OH ROMAMER BMECTHTh
Becb MaTepuad npH GypeHHH CTBOJI2 M NEepBOHauanbHHA OO6bEM mec-
Ka, H3BJeyeHHHR npH (opMHpOBaHMH BoOAonpHemHo# mosocrd. C yge-
-{gm STOTO OPHEHTHPOBOUHHE OO6BLEMH OTCTORHHKA npHBeReHH B Taba,

TaGaununa 17
Pexomenayemuie o06beMpl OTCTOfRMKA, M3

T'ay6ura JnaMeTp ROJOTE, MM

CKBEIHAM, M 135 161 190 24 | 3
50 4 4 4 5 6

100 6 6 6 8 10

150 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

Jlerko H3MepseMuA B OTCTOHHHKe o0beM Necka AacT NpejacTasie-
HHe O BEJHYHHE CO3JaHHOW NEPBOHAYAJNbLHOA eMKOCTH Ha 3aboe cksa-
JXKHHH, YTO MO3BOJMT pellluTh BONPOC O nepexoae x 6ojiee HHTEHCHBHOH
OTXauke NecKa Ge3 onaceHHil oGpasoBakHA necyaHod npobKH B CTBO-

J1é CKBaXXHHHI.
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Puc. 22, Cxema pacnoxoxenyn ofopyxomanus Ha GSyposolt naculanxe

1 — GypoBag yCTaBOBKa; 2 — HACOC: J — IJIHHOMEIDanKa; 4 — OTCTOfHHK; § — XOM-
npeccop; 6 — 6yDHabRBie TPYOW: 7 — o6cagHnie TPYSH: § — HECTPYMEHT; § — ne-
PEABHIKHOR BAroMuHK; /0 — NNOImajAKa aAAf necka
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BYPEHHE U KPEIIJIEHHE CTBOJIA CKBAXXHHbDI

5.8. Tayfana CKBaMMH Ha3HAU3eTCA Ha H3YUEHHOM y4acTKe C yye-
TOM BCKPLITHA BOXOHOCHOTO N/iacTa Ha 4—6 M, a NMpH pa3BeJOYHHX
paboTax — BHOGODOYHO Ha NOJHYIO MOLIHOCTb.

ITpontecc coopyxenns 6eccHALTPOBHX CKBAXKHH COCTOMT M3 ABYX
cranuii: 6ypeHHe CTBOJIa CKBaXKHMHH C ofcaAkodl ero TpyGaMi M co3zia-
HHEe BOAONpPHEMHON MOJIOCTH NMyTeM OTKauKH IecKa.

5.7. [locnenosarenbrocTs paGor npu GypeHHH cJenynmas:

Gyperue cTBOJIA (C KEPHOM HJIH CIJIOWIHLIM 3aGoeM);

CTaHAaPTHHIA KapOTaX CKBaXKHHH;

HHTEpIpeTalMst KapoTa)Ka H YTOUYHEliHe TeOJIOrHYeckoro pa3pesa
CKBaXHHHI;

pacuwHperne cTBONA NOA 06CaAHYIO KOJIOHHY;

KpenJieHHe CKBaXHHH TpyGaMy;

ueMeHTalUHA 3aTpyGHOrO NMPOCTPAHCTBA.

BypeHHe CKBaXKMIIW KOJOHKOBHM HJH POTODHHM cnoco6oM mpo-
M3BOJHTCSL MO OOHYHON TEXHOJOrHH C NPAMOHl NMPOMHBKONX TJIHHHCTHM
PacTBOpOM,

5.8. Cneayer obOpaTuTb ocofoe BHHMaHHe Ha TOYHOCTH Onpegese-
HHE TAYOHHH KOHTAKTa ILIOTHHX NOPOA KPOBJH H HaMeYEHHHX K 3K-
CIIYaTaUWH BOJOHOCHWX MECKOB, a TaKXKe Ha MOWMHOCTb NOPOA KPOB-
JIH. DTH TpaHHUW YCTAHABJIHBAIOTCH IO KEPHY M KapoTaxy, B caabo-
H3yYeHHBIX paspe3ax NOPOAH KPOBJH AOJXMHH  GYyPHTHCA C NOJHHM
orfopoM KepHa, N0 KOTOPOMY JaeTcsl BH3yalbHas OUEHKA KPeMoCTH
IIOPOAH, a NPH HEOGXORHMOCTH OTGHPaKTCH o6pasusl ¢ HeHapYMEHHO#
CTPYKTYPOR AJs 1abopaTOPHLIX onpejeseHHN KO>pduuuenra Kpelnoc-
TH, 06REMHOA MacCH, CKOPOCTH Pa3MOKaHHS.

5.9. I'MHKCTHe NOPOAKW KPOBJH HE3aBHCHMO OT IJIOTHOCTH JOJXK-
HH OHTbh MOJHOCTLIO NEPEKPHTH OO6CaAHOR KONOHHO ¢ BHXOAOM ee B
noActHaaomye necku Ha 0,2—0,5 M. B nporHBHOM ciAyuae K3-3a
CKJOHHOCTH IIHH K HaGyXaHHIO W NMYYEHHIO B NPHCYTCTBYH BOAM IPO-
H3OH/eT BLIMOP CTEHOK CKBAXKHHH M TNpEKpallieHHe IoAad9H BOJIHI.

5.10, Ecau KpoBas ciaoxeHa cAaBOTPeUIMHOBATHIMK  IIODOLAMH
CKalNLHOTO M MNOJYCKaJbHOrO0 THNA, TO MX MOXHO He NepeKpuBarh 06-
cajiHoft KOJIOHHOH, a JIWb 3arJy6uTh B HHX 6awmak na2—3 M, ocra-
BHB HHXe OOHayKeHHHI! CTBOJ, 3aKaHYMBAIOILIHACH BOAOHNPHEMHOH BO-
poOHKOoit,

Korga xposnsi mpegcraBJsieHa CHJBHOTDPEIUMHOBATHIMY  NOPOAAMH,
To BO u3bexanHe BHBAMOB CTBOJ AOJKEH KpenHThead Tpy6amMn R0 Bo-
JOHOCHBIX TECKOB,

5.11, 3arny6nenne o6cagHmX TPY6 B BOROHOCHHE IECKH AOMYCKA-
erca ne Gosee uem Ha 0,3—0,5 M, uro6m He cO31aBaTh M3JHIIHe riy-
Gokyio BopouKy. JlocraTounas rny6HHAZ BOPOHKI cocTaBafmeT |,5—2 M,
CYMTaf OT KOHTakTa c KpoBaefi. [lockonbky (HOpPMHpOBaHHE BOPOHKH
npoucxoaMT HHXc Oawmaka Tpy6, TO BHILejexaliuit cjoft mecka Ao
YCTOHYHMBOH! MOPOAN o6pyluaeTcs NPH OTKAayke M3 BOPOHKH, YBEJHYH-
Bas ofmyio ee rayGuHy ¥ niomaib OOHaXKEHHR KPOBAN, YveHbUas
YCTOHYHBOCTb NMOPOL KPOBJHK,

5.12. Ilpu cjolicToM paspe3e, NOCTCICHHHX JIHTOJIOrHYECKHX Mepe-
X0LaX, HEYeTKHX IPaHHLUAX IIECKOB, & TAKXC NO CYGBCKTHBHHIM IpH-
YHHAM TeXHHYECKOTO mopsjKa MoryT GWTb cjay4ald 3aTpyAHEHHOro Of-
peAcClIs KOUTAKTOB 11¢CHAUUI0 1J1ACTd € WJIUIHBIME LuputlaMi, DBbi-
XO& M3 3THX 3aTPYLHEHHR HAXOAMTCH OYTEM YCTANOBKH B NepeXoAHBLl
HHTepBaN nepdopHpoBaHHOK TpyGH € JAOCTATOYHO OGOJBLIIHM YHCJAOM
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KPYNHHX OTBEPCTHA: NPM OTKAauke BOPOHKAa caMa Oyner 06pa3’oBH-
BaTbCA B DHXJIOIl 30HC, OCTaBARA INJIOTHYIO NOPOAY 3a ABIPHATHIM
KapKacou,

Hexoropne BapnanTH o6CafikH CKBaXXHH B 3aBHCHMOCTH OT reo-
JIOrHYECKOro paspe3a MOKasaHnu Ha pHc. 2.

5.13. B 3aBHCHMOCTH OT THAPOTEOJIOTHYECKHX YCJOBHHA M TaybH-
HH CKBAXKHHH 3aKPenJsioTCS ORHOM MM HECKOJLKHMH KOJOHHaMH 06-
cagHHX Tpy6. JHaMeTp M AJHHA SKCNAyaTauHOHHOR KOJOHHH onpe-
ReJSIOT THMIOM HAcoca € YYETOM NPOrHO3HPOBAHHOrO CHHMEHHS YPOB-
HA BOAH Ha Becb CPOK 3Kcmayatauun. JlHaMerp cheayioumeit KOJOH-
HH, B lleJfX CHHXEHHS METAJJOEMKOCTH CKBaXXHHH, MOXHO BHOHDaTh
MHHHMaJbHHEM, AOMYCTHMBIM C TOYKH 3DEHHA NpOnycka NoAaBaeMoro
KOJIHYeCTBa BOAMI.

Mesbwnit auamerp OypeHHs CcKBaXHHW M o6cagunx Tpy6 Oaa-
rONpUATCTBYeT GoJice HaJeXHOH leMeHTallWH 3aTPyGHOro npoCTPAHCT-
Ba H YMEHbUIAET 3aTPaTH Ha CKBaXcHHY.

5.14, lleMeHTanus 3aTpyGHOro mnpPOCTPalCTBA NPOH3BOAHTCE  He
TOJNBKO C OOH4YHOM IesbI0 H3ONALHH FOPUIOHTOB APYr OT Apyra M npe-
JAoxpaHeHHs o6cafHHX TPYO cuUapyH OT KOPpO3HMH, HO TakKXe AJf
NpefOTBPAILEHHA MepeHoca MO 3aTPySHOMY NPOCTPAHCTBY BMeCTE ¢
BOJOH OGJIOMOYHOTO MaTepHaja B BOROMpPHCMIYI BopoHKy. Ona cay-
XHT AR HaJAeXHOTO clenjeHus ob6capuoll KOJOHHHE C NOPOAAMH, 3a-
JIeraloliHMH BHILIE OCBAHBAEMOro BOAOHOCHOroO maacra, B 3asncuMo-
CTH OT JIHTOJIOTHH BHIIEJEXalluX NIOPOJA UEMEHTauusl NPOBOAHTCH OT
6amiMaka KOJOHHH A0 ONpEAENeHHOH OTMeTKH JH60 A0 YCThsl CKBa-
HHHH,

KavecTBeHHasi LeMEHTALUMS NpeJOXPaHAET BOPOHKY OT 3aMOJHe-
HHA CHIYYHEM MaTEePHa/JOM H3 BepXHHX CJIOCB H YKpemJseT ee CBOJ,
YTO YCHJHBAET HAAEXKHYIO PabOTy CKBaKHHHI,

Jns ueMeHTaUHH NpHMENsSETCAd TaMINOHAXKHHA LeMEeHT He HIHXe
mapku M 400.

CO3JJAHHE BOJOMNPHUEMHOH TTIOJIOCTH. OTKAUKA

5.16. Ilocsie 3aTBepAeBaHHA UEMEHTAa NECKH BOJOHOCHOIO  TOpH-
30HTa pa3fypHBaXTCA Ha 3—5 M C LenblO PaspLIXJEHHA M ob6pasosa-
HHA HEKOTOpOR nNpu3aGoRHON eMKocTH 3a cueT OOpYWIEHHS MecuaHbiX
CTEHOK CTBOJIA, 3aTeM NPOM3BOAHTCA pa3paboTKa NOJOCTH € NOMOLULIO
6yposoro Hacoca, 3paxdTa HAH BOAOCTPYHHOro Hacoca (rsaposneBa-
Topa). Ha d¢orTanupylomux GecduALTPOBHX cKBamKuHaX ¢(GOPMHPOBaA-
HHe BOJONPHEMHOX BOPOHKH OCYILECTBJIAETCA crmocofOM ecTecTBeHio-
rO CaMOM3JIHBA NPH €ro peryJHPOBAHHH,

5.16, PaspaBoTKy MOJIOCTH MOXHO OCYIIECTBNATb M (€3 YyyacTHA
6ypoBoro arperata, HCMOMb3YH CaMOCTOATEJNBHHA UeHTPOGeKHHA Ha-
coc AJs noxayH NPOMBBOYHOII BOAW no TpyGam Ha 3abofl, TpeHory c
Jebekol LM COYCKO-MOABEMHHIX ONEpaUHii H KoMmpeccop Ans  OT-
KaukH HIH BOZOCTPYMHHMA Hacoc.

5.17. dranx ¢GOpPMHKpPOBAHMS BOAONDHEMIOH OOJOCTH C IOMOIULIO
apnudTa noxasaHw Ha puc. 23 [6]. Ilpm Manux auamerpax obcaauux
Tpy6 NocleAHHe CJYXKaT BOAONOABLEMHON KoJoHHOR (pue. 24). Ilpu
3aKpENUIEHHH CKBaXHH TpyOamu nuamerpom Gosee 168 mm (6”) =»
CKBaXXHHY ONYCKaeTcf JLOMOJBHTENbHAs BOAONOABEMHAA  KOJIOHHA
MeHblIero fuaMerpa (puc. 25).

5.18. B HauaneHmfi nepuoj, Xorpa OQHILTPYIOImMAR  MNOBEPXHOCTb
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LIS

23. 3ranbl CcoOpyXeHunm bec-

$RALTPOBOA CKBAXKHHL

a — CKBa:xHHa npoSypeRa RO BOAO-
HOCHOro nsacra; 6 — cksaxXHHa o6ca-
eHa TpyGaMH, 3aneMeHTHDOBRAKO 3a-
TpyGHOe NPOCTPAHCTBO: 8 — pa3afypen
CTEOA B BORAOHOCHOM NJ14CTE C LESLIO
pPa3sphiXNeHHs; 2 — GypHabHbIE TpyGbl
NPHNOAHATH, HEpea HHX CKBaXHHA
mpoMbiTa YHCTOR BOROM, cTRON B nna-
cre osgymeu ¢ of6pasoBaHHeEM Ha-
yaNBHOR BODOHKH, ONYIKEHb BO3AYXO-
80_3,‘.1_ 3.‘”"5/" nojgawuue TpyOn spautra; 0 — ve-
q i pes O6ypoBoR CcHapaa 3aKaudBaeTcs
Tynsng BONA, BeAercs oTKagxa 3IpaxHdToM;

—— e—I[ojaua BOAK Npexpamerna, spaudr

‘ patoTaer sa CyeT NPHTOKA BOXLI;
m%ﬂ sl N ¥ — CKBaXHHA TNOCKe 3UBEDIUEHHS
LN paGoTt

2 A Puc. 24. O6mas cxema cOOpyXKeHus
OecHRALTPOBOR CKBAMKMHB C OTKay-
KO yepes ofcapnne TpYGM

! — xomnpeccop; 2 — Bosayxaonoagato-

pe TpyOu; 3 -— Hacoc; 4 — OTCTOR-

HHK;, & — BOpPOHKAa; 6 — BOAONOZAD-
mue TPyGnl
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BOAONOABEMHON KOAOHHOR spaubTA
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NOJIOCTH MaJja, Helb3sw c03R28aTh BOJLIIOE TNOHAXKERHe YpPOBHA, HHa-
we npH GoJhUIOM AeSHTE M BLICOKHX BHIXOAHHX CKOPOCTHX (HJLTPAUHH
Ha necuaHHX OTXKOCAX B CTBOJ CKBaXkuHW Oyaer nocTynaTtbh NyJasna co
3HAYHTENLHOR KOHLEHTpalHed NecKa, KOTOPas NpHBEEAET K 3AKYIOpke
Tpy6. OaHoBpeMeHHan mnojAad4a Ha 3a6ofi BOAH ¢ NOMOUILI0 Hacoca
yMeHblIaeT BeJHYHHY TNOHHXKEeHHH H NpejoTBpamaer obpa3oBaHve ne-
cYaHuX npobok B cTBoJe. IIpH Hanuuu¥ OTAeJbHOR BOLONOABEMHOiH
KOJNOHHHW 3paudTa NOKaBaTb BORY B CKBaXXHHY MOXHO NPAMO C MO-
BEPXHOCTH B OTKDHTOE YcTbe CKBaXHHH. OAHaKO NpPOMHIBKA CTROJA
BOROM ¢ 3a60f cAyxHUT Ge3yclMOBHO rapaHTHEH OT necyanbiX npoGok.

5.19. JlocneposatenpHocTh pabor np¥  (OPMHDOBAHHH  BODOHKH
creayioman:

OpOMBEIBKA IMIHHHCTHM P3acTBOPOM C MEpPexoaoM Ha HiCTYI0 Boay
pa36ypeHHOro BepxHer0 HMHTepBajia Necka, NPH 3TOM IJIHHHCTHA pact-
BOP OTBOAMTCA B CTODOHY, a B OTCTOAHHK NOJA3eTCH YHCTAasd BOAA,

noAbeM GypoBOro CHapsja HeMHOro BHIUE rPaHHUL BOPOHKH, APO-
MBEIBKA CKBaXXHMHH YHCTOM BOZAO;

OCT2aHOBKA Hacoca M CNYCK BO3AYXONORAKUIMX TPyl RO pacyerHot
rMy6uHn ana obecneneHus paGorw spaugra. B cxBaxunax Goasworo
AHaMeTpa — CHOYCK BOAONMONBEMHON KOJOHHH 3paudra 1o 3a6ost
BHYTPH ee — BO3jyXxonojaiomed TpyOR Ha pacyeTHyl0 ray6uny;

3amycK Hacoca, mojada BOAW Mo OYPOBOMY CHapsly K BOPOHKe,
3aTeM 3anyck KpOMIIpeccopa,

OofHOBpeMeHHa® paloTa Hacoca M 3pJau¢Ta, 3anojHeHHe OTCTOl-
HHKaZ NecKoM, KOHTPOJb o6beMa MOJANATOTO MEeCKa H yBEJNHYEHUA INpPH-
TOKa BOAM M3 IJACTa;

nocJjie H3asneveHHA NpuMepHO 4—6 M3 necka OTKJIOYEHHe Hacoca H
NPOJO/MIKEHHE OTKauK¥ 3IPJHPTOM C JOBedEHHEM ee A0 MAaKCHMaJbHOff
[IPOH3BOJAHTENLHOCTH; KOHTPOJMb pocra AeOHTAa CKBAaXHHMW, CHHIKEHIe
CONEpKAHHA NecKa B NyJbhe K OOLIEr0 €ro KoJKYecTBa € Hauana pas3-
paborki; rayGHHB AHHAMHYECKOrO YPOBHA (HCIIOJB3YS NPENKHIOW BO-
JAONOAAIOILYI KOJOHHY);

nocse OCBeTJIEHHS BOJAW NPH JAeGHTe, NpeBHINAKIIEM 3KCIIyaTa-
UHOHHH R npuMepHo B 1,5—1,7 pa3a, 4TO cBHIAeTENbCTBYET O chOpMHU-
POBaHHH YCTOHYMBHIX OTKOCOB BODOHKH, NDOBOAHTCSA KOHTPOJLHAA OT-
Kauka 3pJHpTOM C gebHTOM, GJH3KHM K 3KCMAYaTauHoHHOMY. OTKauky
332KaHYHBAIOT NPH NPeKpalleHHH BHHOca necka. Jlns HopMmaibHOM 3K-
CIyaTalHH LEHTPOOEKHBIX CKBAXXHHHBIX HACOCOB COJepXKaHHe mecka
B BoZe He RoaxHO 6mtb Gosee 0,01 % no secy [39];

OCT2HOBKA OTKAauKH, JAeMOHTaX 3paudTa, 3amep rayGHHW cdop-
MHDOBAaHHOH BOPOHKH.

5.20. Ilpn orkaukax 3paudToM TPyGW  MOHTHPYIOTCH MO CXeMme
«UEHTPANBHO®, KOTAa BO31YXOMPOBOLHHE TPYGH pa3MeLIaOTCR BHYT-
pPH BOJOMOABEMHHX, H IO CXeMe <«IapaJjisiesIsHO®, KOrja Te H ApyrHe
Tpy6n onyckaiores pagoM. JluameTpul TpyG6 spaudita B 3aBHCHMOCTH
OT pacxoja BOAK MOXHO NPAHUMATH No Taba. 18,

5.21. Ins pa3spaboTKH BOXOMPHEMHHIX MoJjocTell GecHHILTPOBMX
CKBaXHH NpH ray6uHe craTryeckoro ypoBHs ao 30—50 M IcnoJe3y-
rores komnpeccoput tHna 3HU®-BKC, 3H®-BKC-10, 1K-9M ¢ noaa-
veft Bozayxa 5—10 m*/mMun u ¢ pabouum nasiexueM 7 xrc/em?  Tlpao
Gonee ray6oKOM INOJNOMKEHHH CTAaTHYECKOrO YPOBHS, a TakxkKe A dop-
CHPOBAHHON pa3pabOTKH JIOJOCTH OTKAYKy NDOU3BOAST 00Jee MOLIHH-
MM Komnpeccopamu THna YKI1-25/20, VIIK-80, koropne uMeior npo-
H3BOAHMTENbHOCTh CcOOTBeTcTBeHHO 20—25 M3¥/mMuH M 8 M3/MHH, a pa-
6ouee naBgerre 20—40 u 80 krc/cM2
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Ta6nuuna 18
Jnamerpsl BORONOABEMHHIX H BO3XYXONPOBOAHLIX TPY6 (BHyTpeHHHE)

AnameTp TPYS, MM, NPH PACNOJOKEHHN
napannexbHOM UEHTPANLHOM
Pacxon soamw, a/c
BOAONOABEM- | BOARYXONPO- | BOAONOABLEM- | RO3AYXONPO-
Hoft BORHOR HOR BOAHOR
1—-2 40 12 — —
2—3 50 12—20 50 12,5
3—b 63 20—25 63 20
5—6 63 20—25 75 20
6—9 75 25—30 88 25
912 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 75

IloBHCHTD HHTEHCHBHOCTD BHIHOCA NECKA H COKPaTHTh BpPEMH Ha
Pa3paboTKy MONOCTH MOXHO CAEAYIOIWHMY IPHEMAMH:

NEePHOAHYECKH BHIKJIOYATh H BKJ/IOYAaTb MNojayy BO3AYyXa OT KOM-
npeccopa B CKBaXXHHY, 4YTO CO34aeT IHApPaBJHYeCKHe YAaph H Cmocob-
CTBYET NOABHKHOCTH OTKOCOB M NpPHOMHIKEHHIO IPYHTa K BCACHBAI0-
LieMy OTBEPCTHIO TPYOH HJH CTBOJNY CKBaXKHHH;

VBEJHYHTh YHCJIO OJHOBPEMEHHO AERCTBYIOLIHX KOMIIDECCOPOB HJIH
npiMenaTh GoJlee MOLIHEE KODMIPECCOPW AMS IOBWIUIEHHA  Ae6uTa
CKBaXKHHH, YTOOH DE3KO YBEJIHYHTb CKOPOCTH BOCXOAALIEr0 GHALTPA-
UHGHHOr0 NOTOKAa Y NOBEPXHOCTH MecKa H OTPHB MECYHHOK OT MAacCH-
B3a;

HOCTENEHHO CNYyCKaTh BOXOMOAbEMHHE TpYGH Bcjej 3a paapa-
GaThBaeMOli NOBEDXHOCTHIO BOPOHKH N0 JOCTHXeHHA Tpebyemol ray-
GHHH BODOHKH,

[Ipn HenoasuxHOM BojONpHeMHOH TpyGe nMo Mepe pa3paGoTKu ToO-
BEPXHOCTb Ilecka BCe BPEMS YAajseTcd OT BCACHBAIOLIEro OTBEPCTHA
Tpy6H, a coAepxaHHe MecKka B IyJblle H HHTEHCHBHOCTb Pa3paboTku
necyaHoro Maccusa nagaer. Hao6opoT, npu 1nepHOAMYECKOM ONYCKAHHH
BOAONOABEMHNX TpyO TaK, uTOOH HHXKERE KX Topen 6HA y NOBEPXHO-
CTH MecKa, HHTEHCHBHOCTb 3aXBaTHBANHHA IeCKa IIOTOKOM BOJAHW YBe-
JuunBaetcd, pa3paboTka OOJMOCTH yckopsercss. Jas nosayuenus Mak-
chManbHoro sgdiektTa HYXKHO, 4TOOH KOHeU BOAOCHOABEMHO TpyG6H
SpardTa HaxoAuJCH HaX pa3pabaTHBaeMHM [PYHTOM HAa PAaCcCTOSHHM
0,3 anaMeTpa BcaCHBAIOWIErc OTBepCTHA TPyGW M obecneuusasiachk
MaKcHManpHas BXOAHast CKOpocTb B TpyGe B npegenax 1,4—2 M/c.

Baamen onyckarMs BOAOMOABEMHOA TPYGHW mpeataraerc  npu-
KPEeNHTh K ee HHXKHeMY XOHuy rodpupoBaHHHA narpybGok, 3akanuu-
BAOWIHIICH METaJJIMYeCKHM KOJbIOM C KOPOTKHMH CTOMKamH: NMpPH He-
NOABHXKHOA Tpy6e roppHpoBaHHHN naTpyGoK pacTArHBaeTcs NOA rpy-
30M XOJbUa M CJaeAyeT 3a 3aboem, a 6Jaroftapsi CTORKAM COXDaHSeTCs
Heo6X0IHMOe PaccTOAHHE 10 [OBEPXHOCTH necka [45).

Tpr ucnosabaoBaHuH o6caAHoil KOJOHHK TpPy6 B KawecTBe BOAO-
NoALEMHOM TPeTHR CrOCO6 HCKMIOUaeTCH.
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6 1

Puc. 28. ®opMHDOBaHKe BOAONPUEMBOA mNOJOETH C
HCNONbL3OBABMEM BOAOCTPYAHOro wacoca

! — BogonNpHCMHAA BopOHKa: 2 — BogocTpYRHLIft Ha-
coc; 3 — oGeagunie Tpy6ul; 4 — somonogalowue TPy-
6ul; 5§ — GypoBaR YcTaHOBKA; 6 — 6yposoff Hacoc:
7 — wJaaRr noAXaudM BOALI K Hacocy; & — CAHBHAM
maanr; 9 —aymnd ana oTcTOR necka; /0 — Bcacni-
palouWNil wAaKr; //—oTCTOAHHK ¢ OYHULEHHOR BOISft

5.22, ITomumo apaudToB AnA (GOPMHPOBAHHA BOJAONPHEMHOR MO-
JOCTH MOTYT HCIOJb30BaTbCA BOAOCTPYHHHE Hacock, [locnexosatens-
HOCTb Onepauuid np¥ paboTe C HHMH aHAJIOTHYHA NPOH3BOACTBY Gop-
MHDOBaHHSi BOPOHKH C HCNOJAb30OBaHHEM 3pJHPTOB (pHC.

BopocTpyfAHHE Hacoc NPHBOAMTCA B JeiicTBHe HacocoM Gyposoro
arperara, 4To fBJsAeTCA OOJLIIHM NPEHMYILECTBOM, TAK KakK OTNajzaer
Heo6xoauMOCTL B KoMmmpeccope, OH MOXKeT NPHBOAHTLCA B JeiicTBHE
TakXxe UueHTpobexxHHM HacocoM. OrcyTcTBHe B cTpyHHOM anmapare
ABUXKYLIMXCHA jeTaslled MO3BOJIAET OTKAYHBATh BOAY C GOJbUIHM colep-
xanuem mecka (a0 30 % no Becy, KpymHocTei0 20 5—6 MM).

5.23. TIpy coOpyXeHHH SKCI/YaTALBOHHHX CKBAXHH MDPHMEHAOT-
€A OAHOKOJIOWHBC BOAOCTDPYHHbLIE HACOCH KOHCTPYKUHH Tpecra [Ipom-

Tabanuga 19
XapakTepHcTHka BOAOCTPYAHHX HACOCOB

MNMopaua u Agsnenuﬁ. Monoxense Huamerp

p“““::co:cozponﬂm Rukamuueckoro| Juamerp | cucHHOR srya-| 1I0Raua cTpyil-
YPOBHA BOAW | connia, MM | Ku xamepn | HOr'O annapara,

a/c MIa [P CHBaXHHE, M CMCLIEHHA, MM ae

Ho 25 25 9,5

26—50 25 6,5

4.5 3 51—75 | 9 20 4,5

76—100 18 3
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6ypeoax 1 BHMIDSCX. Onn BunycxaioTca ABYX THNOpPasMepOB C HapyX-
HHMH guamefpamu 135 u 185 mMM. Mx XapakTepHCTHKH NpHBEAEHH B
Ta6a. 19,

Tlpn noenluennH pabodero AaBJeHHs B HamopHofi Juuuu Gonblue
3 MIla npou3BoaHTeNbHOCThL annapara yBeaHuHBaercd. Beauunna
MAKCHMaJbHOTO RaBJeHHE 0O6YC/NOBJIMBAeTCs NPOYHOCTHIO NPOBOASALIUX
LIIaHroB M BO3MOXHOCTAMU GypoBOro Hacoca.

5.24. Ias ¢opMHpPOBAaHHR BOPOHKH M ONWTHHX OTKAaueKk H3 THJI-
POTEOJIOTHYECKUX CKBaXKHH C UEAbI0 ONpeAeNeHHs  (PHALTPAUMOHHRX
napaMeTpoB MOXeT OHThL HCNIOAL3OBAH TaKXe TOTPYXKHOR BOZOCTpYH-
Huii nacoc IIBH-108 xoncrpykuun TLYLIP (puc. 27, ta6n. 20).

5.25. opMHpOBaHHe BOJCHPHEMHOH BOPOHKH C HCIOJb30OB3aHHEM
BOAOCTPYIIHHX HaCOCOB JOJXKHO NPOM3BOAWTLCH HENPEpPHBHO, TaK Kak
OCTAHOBKH B paboTe NPHBOXAT K OCaxAEHHIO MNecKka B OYypHILHHX
Tpy6ax u Hacoce. Ilepen xaxanMm cnyckoM AoMmkHa OHTH IpoBepeHa
paborocnocobrOCTL NakKepa onpeccoskoii. ITocae cymmapHoii napa6or-

< Puc. 27. Morpyxnoft mogocTpyfAnmft ma-
coc ITBH-108

] — GypunbRas 1pyBa; 2 — nepexoAHHK:
3 — MydpTa coepBHHTEAbHAA; ¢ — HarHe-
TaTeALHans TpyGka, 5— audoysop; 6 —
nbesoMeTpHuUecKaa Tpy6a; 7 — NPHKHM-
Hoil dnanen; 8 — ruapaBIHYecKnft nakep;
9 — ¢pnaney XpenieHHss PEIHHOROrO Sye-
MeHTa; /0 — Kamepa cMeluenus; /! — Ha-
cagka; /2 — xopnyc
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Puc. 28. Cxema GOpPMHPOBAHKA BOPOHKM
CaMOM3NHBAIOUWINXCR CKBAMHE

1 — oronoBoX; 2 — canbnuK; J— TpYGa
AAA NOAbEMa NYJhnbi; 4—BOZOBpHeMHas
BupOHXa
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Ta6auma 20

Texnuueckasn Xapakrepucruxka uacoca INBH-108

HauMcCHORpaHie XapaKTepHCTHK,

Tun Boxocrpyfunft
BryTtpennuit pnamerp oGcaiHuix Tpy6, | 108

MM

Ilogaua, m3/4, npr rayGHHe AHHAMHYe-
CKOTO YPOBHS BOAH:

0—10 ™ 35
10—30 » 25
30—60 » 10
[prsox Byporoft  Hacoc (mogava

230—250 n/mrR)
PaGouee naBienue Ha NPHBORKOM Ha- | 2—2.,5

coce, MIla

KoagduuuenT smexuun 2,3

Monurax Ha tpy6ax & 42 mmm 50 mm
Macca, T 0,009

K cTpyfiHoro annmapata Gosee 500 u Heo6xoAHMa NpOBEpKa comnia H
BTYJIKK KaMepH CMelIeHHA.

5.26. dopMHpOBaHHE BOPOHKH CaMOH3JHBAIOIMUXCH CKBAXHH MpO-
H3BOAMTCA NMYTeM BHIYCKOB BOAH C 3aMepaMH H3GHTOYHOrO AaBJEHHN
Ha YCTbe CKBa)XHHH H DeryJHposaiueM Re6GuTa 3anopHofi apMmarypof.

Ecau moEMXKeHKe YPOBHA HA YCThe H JAeGHT GJIH3KH X NMPOEKTHHIM,
TO (OpPMHpPOBaHHe BODOHKH OrpaHAYHBAeTCA BHIYCKOM BOAH C 3a-
RauHM  geburoM. nsA yBeNHUEHHA BOCXORAWER CKODOCTH BOAK B
obcaanule TPy6n! OOJLIIOrO AHAMETPA ONYCKAETCH KOJOHHA MEHbIIero
JHamerpa. exJy onyckaemMofi H o6cagHOM KOJIOHHAMH Ha YCTbe
CKBaXKHHH YCTAHABNHMBAETCA CAaJbHHK, MNO3BONRIOMHA cBoGoAHO oOmy-
CKaTh O Mepe yray6ieHus nHa BOpoHKH (puc. 28).

Ecan n3burouHoe AaBJeHHe Ha YCThe CKBAXKHHH, 8 BMECTe C HAM
NMOHHKEHHe M AeGHT NpH CaMOM3JWBE H3JHIIHE BEJHKHK, TO IIOC/e mep-
BOr0 3Tana BHNYCKAa, BHNOJHAEMOT0 € BHCOKHM AEGHTOM ¥ MYTHO-
CTbI0 ANS PaspaGoOTKH BODOHKH, CJEAYET YMEHBbUWHTh ReGHT A0 Mpoek-
THoro, Perynupya ne6ur BeHTHIeM HIM 3aABUKKOR, AROGHBAIOTCH Ta-
KOro IOJIOKEHHS, UTOOH NPH NpPOeKTHOM HRebHTe MeCKOBAaHHE INPaKTH-
YeCKH NpPeKpPaTHIOCK HAM OHJO B npeieidax HopMH. He cuenyer mo-
NycKaTbh H3NHWHHA JONOJHHTENLELIt BHHOC MNEcKa, KOTOPHA BejeT K
PaCIIHPEHHIO BOPOHKH H YMEHBIIEHHIO YCTOHYHBOCTH KPOBJIH.

Ecnn pe6uT CKBaXKHHW NpPH CAMOW3NMBE MeEHbIIE NPOEKTHOro H
TpeGyeTcs YCTaHOBKAa Hacoca, TO [MMocie NpeKpalieHHA BHHOCA [ecKa
CaMOH3JHBOM HeOGXOAMMO NPOBECTH OTKauYKy 3IpAH(GTOM B COOTBETCT-
BHH ¢ OOUIMMH NpaBHA2MH RAA GechHALTPOBBIX CKBAXKHH.

B uensiX oxpaHH 3amacoB NMOA3EMHHX BOA H OKpyXaiomeft cpe-
JAH, a TaKme COXPaHeHH# caMHX GecUILTPOBHX CKBAaXKHR, CREAYer

6}



He Jonyckath O6ecrnoJesHoro caMOH3JIHBA H3 (OHTAHUPYIOIHX CKBa-
#uH. [locne wcnHTaHMil 3KCNNYaTaUMOHHAA CKBaXHHA JoaxHA 060-
PYAOBAThLCH  OTOJOBKOM, HOPEAYCMaTPHBAIOIIKM KpAaHOBOE  PeryJHpoO-
BaHpe ¢ 0T60pPOM BOAK 1O Mepe HeO6XOAHMOCTH.

5.27. Ecnd nbe3oMeTPHYECKHH YpOBeHb BONOHOCHOrO TOpPH3OHTA
HaXOOWTCH BHIUE ITOBEPXHOCTH 3eMJIM, BCKPLITHE IJlacTa INPOH3BOAHT-
C8 C HCNOMb30BAHKEM [JIHHACTPrO pPACTBOPA INOBHIUEHHOH IJIOTHOCTH
B BA3KOCTH Bo H36exande nmpuxsata GypPOBOro HHCTPYMEHTA.

ITpy BCKpHTHM BHICOKOHZMOPNOro TACTa Ha oGcafxHOf XOJOHHE
C TNMOMOILLK (WIAHUEBOTO COCAHHEHHA YCTAHABJIHBAETCH  IPOTHBOBM-
6poclioc CaMLHIKOBOC  YCTPOHCTBO — NPEBEHTOD, NPeACTABJARKIOLIUA
co6oii oTpe3ok TPyOHl C BepXHeH KpHIUIKOW, Yepe3 OTBepCTHE B KOTO-
pPoit ¢ CaMOYILIOTHSIOIUMCS CaJIbHHKOM TNPONOIST OypHJbHbIC TPY6GHI.
ITpomBIBOUHAs MXHAKOCTH OTBOAMTCH H3 CKB2XXHHW wWepe3 GOKOBON OT-
BOA NpeBeHTOpa, CHAGXKEHHOr0 BEHTHJEM, C NOMOILLIO KOTOPOro pery-
mlpy[el'rc]x pacxol ¥ AaBJeHHe HA YCThe CKBaXHHW B npouecce 6ype-
Hita [19].

528, Tny6una BOJ10NDHEMHON BODOHKR 3aMEPHETCH PAIHHIMH CIO-
cobamu:

¢ NOMOUBLI0 6ypOBOro CHapsxa;

ONyUIeHHHM Ha 3a0of pa3MeYeHHBIM TPOBOAOM HJH TPOCOM C Mac-
CHBHBLIM H AOCTATOYHEIM [0 IJIOWIAAH TPYy30M, HE YTONAOWHM B NpH-
3aBofiHOM mecke;

NPH NOMOIIH KapoTaXXHoro kabens H 30HAA.

O paamepax pa3palGoTaHHON BOPOHXH MOXHO CYAHTh Nno ofbeMy OT-
?aé:(?)unoro necka H ko3¢ HUMEHTY er0 pa3puxjeHHd (pasHoMy 1,05—

3aMep 06beMa BLIKATAHHOTO NECKA M3 NMOJOCTH MOJXXHO NPOHM3BECTH
PacyeTOM HJIHM OQHHEM M3 CACAYIONIMX METOROB:

Ha pOBHOJ NAOWANKE, KyAA OTBOAHTCA BOJAOMECUaHay NYJbLNa M3
CKBaXXHHHW K rje yepe3 MeTp HJx Goablile Pa3GUTa CETKA M3 KOJLIIKOB,
NOMedYeHHHX CAHTHMETPOBHIMH JefeHHAMH. JI0 OKOHYWAHHH OTKAuUKH 3a-
THCLIBAIOTCA JAEJEHHS, A0 KOTODHX KOJHIIKH 3aneceHs neckoM. ITo mou-
HOCTM IlecKa y KOJBIUKOB W 3aHMMaeMOH ILIOWAAH NOACYHTHIBAETCS
o6beM necka;

IO COAEPKAHHIO NMecKa B ByJbne H ee O0BEMY B NpoUEcCe OTKAUKH.
Ana 3T0r0 OXHOBPEMEHHO ¢ 3aMepaMy Je6¥Ta OGepyT npoly Nyasnsl B
KaKyi0-1n60 eMKOCTb M MOCJe OTCTAHBAHHS ONpene/sioT NPOUCHTHOE
conepxkanHe necka (MyTHOCTH) B BOAe nOo 06bemy. [lepesoas ero Ha
00beM OTKaueHHOR BORM, HAXOAAT OGBEM BHHECEHHOrO Necka 3a onpe-
JeJTeHHOe BpeMH,

B nocrexwem mertone ans pacdera o6heMa necka W MOMHO BOC-
no.130BaThes Hopmydton

W=Q(M1t1+Mﬂt2+l"'l+Mntﬂ)l (41)

rae Q — mebut, NOCTOSHHHE 32 pacdeTHHWR nepuox; My, M, .., My —
MYTHOCTb B JIONAX €AHHHIW (N0 o6beMy); £, f2, .., {n — NEPHOAH OT-
Kauky C Pa3Hofl MYTHOCTHIO NIPH NOCTOSHHOM AelHTe.

3anncH TpOH3BOAAT B XKYpHaJe cleRyioeR GopMhu:

Ipogoa-
PacuerRnfl | xurean- | IToHmxe- He6ur, O6bem or-|O6meM Bh-
nepuoR | Hocts ne- nme, M Wila My THOCTB xa'tlemu.)lk1 HeCEeHROro
pHOA a BOAM, M necka, m'
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3amepeHHbli XaKHM-IM60 MeTOAOM OOBEM MecKa RennT Ha Kosdi-
UMEHT pa3pHXJEHHS H NOJYy4ai0T O6beM Decka B NJOTHOM CJOMNKEHHI,
T. 8. 06beM BOPOHKH.

5.29. ¥Yran oTKOCa mecka nojA BOJOR 3aMEepPSIOT B NpOCTeifleM a0T-
Ke 1O HeckoJbXHM npoGam H BHIBOAAT cpeanue. Clexyer uMers B BHAY,
YTO 3aMEpPeHHHE B CTATHYCCKOM IOJIOXKEHHH YIJIH €CTECTBEHHOro OTKOCA
SBJAIOTCA MAaKCHMAJLHLIMH AJIS @HHOTO [IecKa, W B YCJAOBHAX HHTEHCHB-
HOR GHJALTPaUHH vYePe3 OTKOCH OHHM AONOJHHTEJbHO BHIOMNAXKHBAEIOTCH
THAPOAHHAMHYECKHM JABJIEHHEM.

5.30. 3nas o6beM BOPOHKH, €e IryGHHY B LEHTPE MO OCH CKBAMIHEL,
NpYHHMAs CpPeJHHe YIJbl OTKOCA, PACCYHTHIBAIOT 1O hopMyse KOHYCa MJIH
11apOBOTO CErMeHTa BO3MOXHLI pajuyc BODOHKH TIO KpOB/e H OOKOBYIO
PUABTPYIOUIYIO MOBEPXHOCTb, HIH NPHHAMAKT INPUBEACHHOE 3HAYEHHE
panMyca, BEIYACANAA ero No AAHKHHM ONLITHHX OTKAYEK HJM IKCILIYaTaLHit
(cM. nn. 4.16—4.18).

Panuyc BOpoHKH AaeT BO3MOXHOCTb OLEHHTb YCTOAWHBOCTb KpOBJIK
Hal HeH, a 60KOBas NOBEPXHOCTb — KPHTHUYECKHE BHMBIBAIOLIHE CKOPOCTH
H YCTOAYHBOCTb OTKOCOB.

5.31. 3aTpaThl BpeMeHH Ha CO3XaHHe BOZONPHEMHOR BOPOHKH 3aBi-
CAT OT ABYX OCHOBHbIX ()aKTODPOB:

HeoOxoauMoro ae6uta u3 GecduabTposoR CKBaXKMHK H NIPAMO CBH-
32HHOTO C HHM pa3Mepa BOPOHKH, KOTOPHH, B CBOIO OYepelb, HAXOAHUTCH
B 32BHCHMOQCTH OT IPaHyJIOMETPHYECKOro COCTABA NIECKOB;

cnoco6a paspaboTKH NMOJOCTH.

5.32. Ias noayyenus mebura 5—10 m%/u pocraTouno paapaBoraTh
BOPOHKY MHHHMaJbHbIX pa3mepos. Eecam npoexrupyetcs jpebur 70—
100 m%4, T0 B TOM Xe necke BOAOTNPHEMHHK ROJKEH OHITh 3HAYUTENBHO
GoJabuitx pasMepos. Uem kpynuee neckd, TeM GoJjblue AONycKaercd BHI-
X0JHas# CKOPOCTh (GUJAbTPALMH HA OTKOCAX, TeM MeEHbUle ROAONPHEMHAs
INIOlaAb H MeHblle 06beM BOPOHKH 3a cueT §oJee KPYTHX €e OTKOCOB.
PacueTHble JaHHbIC O COOTHOWEHHH Ae6HTA CKBa)KHHH W pPasMepoB BO-
POHKH B TlecKax ¢ pa3nHM Ko3dduuueHTOM (HABTPAUNM NPUBEACHH B
paszeae 4.

TCPABHFHAS 3ACBITIKA

5.33. TlecuaHnie OTKOCH BOAONPHEMHOH MOJOCTH NMOCJAE TIPABHILHOI
ee pa3paboOTKH Noj NPOCKTHHHA Ae6HT, Kax NPaBHJIO, COXPAHAWT YCTOf-
YHBOCTb H HE CO3JA0T IIeCKOBAHHS B Npouecce 3KCIMyaTAUHUA CKBAXKHMHLL
B psane cayuaeB B BOpoHKY uesecoo6pa3HO 3acLIaTh IPaBHil € paMepom
3eped 2—3 MM, KOTOpHI cnocoberByeT YcTONYHBOCTH OTKOCOB NpH MO-
BHILUEHHBIX CKOPOCTAX (HNLTPAUKH M KPOBJH H3 HEAOCTATOYHO TUIOTHBIX
nopoa. OkasblBas LOMOJHHTENLHOE THIPABMMTECKOE COMDOTHBJICHHE,
rpaBHfiHas 3aCHINKA HE rapaHTHPyeT BLICOKHX 1eGHTOB CKBaXKHHBL. [ay-
GMHAa BODOHKM NPH 3aNOJNHEHHH €€ TpaBuHeM AOJXKHA GWTbh HE MeHee
11,5 m. BmecTo rpaBus MOXKHO HCNOJL3OBATH rpaﬂy.nu NOJYBCITeHEeH-
HOTO HOJIKCTHpONA, HMewwero naoTHocTs 0,2—0,8 rfeme.

5.34. 'paBufinas 3acHNKa B BOPOHKY MOXXET IpOM3BOAHTHECH B C.Je-
AYIOWHX chyyanx:

npy He6oabwWOR NOTPeGHOCTH B BOAE — AJs GoJee rapaHTHPOBAHKO-
ro COXpaHeHHH NOJOCTH NpH craGoycToiunBO# KPOBJE;

A NpeiynpexIeHHA KPATKOBPEMEHHOrO I[IECKOBAHHA NpPH 4YacTo
NOBTOPAIOMMXCA NMYyCKAX ¥ OCTAHOBKAX HACOCOB K HEPABHOMEPHOM pe-
XKnMe BonooT6opa;

ANA NPeAOXPAHEHHS OT SAIMIKBAHWA BOPOHKH NDH AJHTENLHOM INpO-
CTOE CKBAaXKHHH (H2 MAacCHBAX ODOLIeHH:); 6
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B He6OJBIIOM KOJH4eCTBE — B KayecTBe JPEHHDPYIOUIE! NPHrPY3KH
B OCHOBaHHH OTKOCOB AJA YA€PX8HHA HX OT ONJIHBAHHAA M BHINOJANH-
Banns;

AN COKpaUleHHa BpeMeHH GOPMHPOBAHNA BODOHKH.

5.35. O6beM rpaBHAHON 3aCWNKH ONPEAENACTCA NO 3aMepy ofbeMa
BOPOHKH MMM hakTuyeckH BHIHECEHHOMY M3 BOPOHKHM OGbeMy necka (c
yueToM KO3 hHuuHeHTa paspuixneHHs). IIpn aToM creayer uMmers B BHAY,
4370 06beM HeoGXOAMMOro rpaBHR OONYHO MeéHblle 06beMa BOPOHKH, NO-
CKOJbKY TEXHOJOTMUYECKH AOBOJBHO CJIOXHO NOJHOCTHIO 3aNOJHUTL TPa-
BHAHLIM MaTePHasoM BODOHKY. I1pH HCnOJb3OBAHHH IP2HYJ NOJYBCIEHEH-
HOTO TMOJNHCTHPONA BEPXHAR YACTb BOPOHKH 3aNOJIHAETCA B NEPBYIO OYe-
peAb. B cayuae couerasus TOro ¥ Apyroro MaTtepuasna o0beM 3achifikii
6yner 64130k 06beMy BODOHKH.

5.36. JlocTaBKy rpaBus B BODOHKY NMpPOH3BOIANT NP CBOGOAHON 3a-
CLITTKE W NPHHYAHTEALHOR C NOMOMIBIO Hacoca (puc. 29).

5.37. I'paBuiinan 3acLNKa B BOPOHKY SBJSETCH AOMNOJHHTENBLHOR OTe-
pannet. C Hejl cBA3aHH JONOJHHTENbHEIE DACXOAL! HA MAaTepHaJ/lbi, TPAHC-
nopTHPosBxy ¥ Ap. [losToMy npH npoxssoAcTBe paboT, ecau Ge3 rpasuii-
HOH 3achNKH OGOHTHCh Heqb3s, ciaeAyeT O60CHOBaTh ee HEOOGXOAHMOCTD,
LieleBOE Ha3HadueHHe H cnocol KavecTBEHHOTO 3aII0JHEHHS BOPOHKH,

HUCKYCCTBEHHOE KPEIIJIEHHE KPOBJIY

5.38. Ecan KpOBJISt BOZOHOCHHX NECKOB CJI0XEHAa c/1aboyCTOAUHBHMH
NOPOAAMH, CKJIOHHHMH K Pa3MOKaHHIO H OODyWIeHHIO (MSTKHE IVIHHH,
CYTIXHKH), YCTPOHCTBO BOAONpDHEMHOH NOJOCTH BO3MOXHO TOJLKO MPH
HCKYCCTBEHHOM 3aKpeIJIEHHH KPOBJIH.

rpaBui Pre. 29. CxeMa 3arpysk# BOPOHKK
] s NS~ Beda om Tpamnen
~——=—1] Hococa
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Puc. 30. Cnoco6 xpenacHUA XDoOBAH
ueMentTHoA noxywmxoRk
1 — oficaaubie TpyOH: 2 — IEMENT-
Has NOAYIIKA




Crnioco6H MOBHILICHHS YCTOAYMBOCTH KPOBJH pasgesaioTcas Ha Ase
TPYyNINL, OCHOBAHHWE HA Pa3HbIX NPHELHNAX:

KCKYCCTBEHHOE HM3MeHeHHe (HIUKO-MEeXaHHYeCKHX CBOHCTB NOpOX
KpOBJIM B Npelenax pacyeTHOro cBojxa o6pywenus (YMJIOTHEHHe, NMOBHI-
IIeHHe TBEPAOCTH, CHHXKEHHEe BOJONPOHUUAEMOCTH H PAa3MOKaHHA, YMEHb-
WeHHe NyYeHHs);

JONONHNTEIbHOe NORAEpKaHue KPOBJIH CHH3y (LieMeHTHas MOAYUIKaA,
rpaBufiHas 3achiNKa).

5.39. K nepBoifi rpynne MOXHO OTHECTH PAA METOAOB, 3aHMCTBOBAH-
HHIX H3 TIDAKTHKH CTPOMTEJIbLCTBA OGBLEKTOB HAa I'PYHTaX € NepBOHAYAMb-
HOfl cnaGofl necyuleit cnocoGHOCTBIO, HO NOKa He Pa3pabGOTaHHLIX NpHMe-
HHTeNbHO k GechHHALTPOBEIM cKBaxkuHaM. MMeounecs cnocobun nponu-
THIBAHHA TMOpHBIX NOPOA 3aTBEPAEBAIOUIMMH PACTBODAMH (UEMEHTalLus,
CHNMKATH3auHA, CMOJNH3AUHSA) He ABAAIOTCH 3DDEKTHBHLIMH AN TIHH M
CYIJIRHKOB BBHAY BeCbMa HH3KHX (HIbTPALHOHHWX CBOACTB 3THX NOPOX
H OTCYTCTBHR TEXHOJIOTHH HHLEUHDOBAHHA PacTBOPOB B nJaacT ¢ 3abos
CKBaXXHHEH. TepMHuueckuji MeTOZL, T. €, 06XHT NOPOAK B CTBOJIE CKBAXKHHE,
NOKa BLINOJHAETCS B CYXHX H HErJyGOKHX CTBOJIAX H JaeT OrpaHHYEHHHI
B pa3Mepax (X0 2—3 M B auaMerpe) OGOXIKEHHHH WUHIHHAD TpyHTa.
DJIeKTPOXHMHYEeCKHA MeTOA (3JKTPOOCMOC M NPONHTHIBAHHE) C HCNOJAbL3O-
BaNHeM INOCTOSIHHOIO 3JIEKTPHYECKOTO TOKA K XHMHUYECKHX DacTBOPOB AJst
yCAOBHil NpH3aGO#HOA 30HHI CKBA/KMHBH BeChbMa C/TOXeH. 3HauHTeabHast
rny6HHA, OrpaHHYEHHOCTh NPH3a6ORHOrO0 INpocTpancTBa H OGBOJHEHHKIE
YCNIOBHA 3aTPYAHSIOT NPHMEHEHHe METOAOB STOA IPYNIH.

5.40. Ko BTtopoft rpynme oTHocaTca Gosee MEPCNEKTHBHHE METOXH,
HCTIOMb3yeMble HAa MPaKTHKe:

co3jaHHe LEeMEeHTHON NOAYINKH: BHauane OOBYHHM NyTeM B NecKax
dopmupyercs BOpoHKa ray6HHOR oxono 0,4 M, XOTOpas 3anoJHAETCH ue-
MEHTHHM PAcTBOpOM. Ilas Jiyullero cuemJieBHs ¢ LEMEHTOM Ha OallMake
o6caaHuix TPY6 HaBapHBaloTCs nonepeuxnle pe6pa. ITocse saTsepaeanun
B UEMEHTHOR NMOAYMKe NpOGYpHBAETCA CTBOJ, a8 CHH3Y GOpMHpYeTCs BO-
AonpuemHas noJjocts (puc. 30);

3anoJIHeHHe BOJONPHEMHON BOPOHKH TPABHEM HJIM HMCKYCCTBEHHLIMH
rpaHyJaMH, CJYXaUIEMH ONOpof AJNA KPOBJAM B ee EeCTeCTBCHHOM IOJO-
XEHUH WX nocie AeopMaluul H ocelaHHR. SP(eKTHBHOCTL 3aCHINKH B
KayecTBe ONOPH AJF KPOBJH 3aBHCHT OT NOJHOTH 3aNOJHEHHS BOPOHKH.
HaunGonee TpyaHas AJs 3anOJHEHHs 30HA2 HAXOAMTCA HA KOHTaKTE mec-
YaHLIX OTKOCOB C KpOBJIeH, rje npu OTKauke Pa3BHBAIOTCH MaKCHMAaJb-
HHe CKOPOCTH NMOTOKa BOAH, KOTOpHE pa3MHBAIOT I'PaBHA n Necok, ofpa-
3ys Bce GoJee ylaneHHHe OT CTBOJIA leNeBHE NOJOCTH. BHICTYNAWUHHA
HHXe KPORJH KOHel o6cagHOf KOJOHHH TAKXKe 3aTPyAHSICT nepeMellieHHe
3aCHITKH OT CTBOJa CKBaXXHHH, [IpH npousoft xpoene Ge3a ocexanuit He-
TIOCPEACTBEHROMY €€ KOHT@KTy C TpaBHeM MeIUaeT ABHXYWHACH K CTBO-
Ny notok BoAH. [Ipx ocenanuu caaGoit KPOBJAW I'paBHR CTAHOBHTCH €€
onopoii;

UeMEHTAlHA 3aTPYGHOTO TNPOCTPAHCTBA CBA3NEBAET UEHTPAJLRYIO
qacTb napabosonfa ¢ o6CanHON KOJOHHOW, B peayJbTaTe yero B LEHTpe
MOJIOCTH NOABAAETCH RONOJHHTENbHAA ONOpa AAA NOpoX Kposad. Ilpu
sTOM GE30MOPHHIt NPOJET XPOBNH YMeHblIaeTess B 2 pa3a, BHCOTA HOBOI'O
csoga —B 1,5 pasa. 3To cnoco6CTBYET NOBWIUEHHIO YCTORUHBOCTH
KPOBJH,

[pepnaraetes TakxKe CnocoS yKpennenus rAMHHCTOR Kposiu myTem
3aKauyKH MOX Hee CKATOTO BO3AYXa M CO3AAHMA BO3JAYIIHOR NOAYWIKH
AJA HCKMIOUEHHS KOHTAKTA NIHH C BOAOW, YTO NMPEMATCTBYET PasMOKAHKIO
rauH (aBTopckoe cBHAerennctso Ne 614215, xn. E 21 B 33/138, asropu
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B. C. Osonos, 0. N. Xyropssckuft), 3aece BepxHas HauboJee, IPORYK-
THBHafl YacTh OTKOCOB BODOHKH H30/HPYercs BO3RAYIIHOR NOAYLIKOH, a
pa6ora DOTOKA INpeleJbHO BhIOJNAXKHBACT BOPOBKY. [dammuii cnocoG
HYX/12eTCH B IPOM3BOACTBEHHON NpOBEpKe,

[NEPEOBOPYJOBAHHE CKBAXI{H C ®MJIbTPAMHU
B BECOUJILTPOBBLIE 1 HAOBOPOT

5.41. Cksaxuuu, o60opynoBanHue (GraIsTpaMH, Hepejako He obccne-
YHBAIOT TpebyeMO#t NPOU3IBOLHTEILHOCTH HAH BHIXOIAAT M3 CTPOS MO NpH-
YHHAM:

GOJILIIAX TUAPABAHYECKHX CONPOTHBAEHHUH YCTarOBjIeHHOTO GHILTPA
W npuieraiomielt 3arAHHH3KPOBAHHONK 30HH;

XUMHYECKOt H MCXaHHYECKOH KoJbMaTauHH (QHALTPA Npu 3Kcmaya-
TaLHH;

yBeJHUEHHS BRIHOCa NecKa wepe3d (HIbTP NDH XONOJHHTENbHOR Ha-
rpyske.

B TakkX Cnydasx 1a CKBaXHHAX RPOU3BOJRT DEeMOHTHHE pabGoThi.

5.42, Ecain o ruApOreoNOrHYecKUM YCJIOBHAM BOIOOHOCHBIH TOPH3OKT
MoxeT obecneunTs GoJiee BHICOKYI0 INPOM3BOIHTE/LHOCTL CKBAXKHHH, a
3KCOAYATHPYEMBIA TCCZAHLIA TNACT NEPeKPHIT YCTOMUHBRIMI NMOPOJaMH,
TO TIpH PEMOMTE CKBAaXKIHY ¢ GHALTPOM MOXKHO nepeobopynosath B Gec-
puabTpOBYI0. BOjonpueMuyio BOPOHKY cheiyeT yCTPaWBaTh B BEpXHef
yacTH BOAOHOCHOrO mnacra. Ofcaauas KoJIOHHa BHIIE BOJONDHEMHON BO-
POHKH NOJI)KHA HMETb HaJeXHYIO 3aTPpy6HYIO LeMEeHTaLKIo.

5.43. B 3aBHCHMOCTH OT npeXHCH KOHCTPYKUHH CKBaKHHBI, HMelo-
IMXCst TeXHHYECKHX CPeACTB PCKOMEHAYITCH clelyioutHe cnocobu nepe-
X042 ¢ ORALTPOBOH KOHCTPYKLHUK HA GechHabTPOBYIO:

u3BjeyenHe uabtpa (bDHJALTPOBOA KOJIOHHH) M CO3RXaHHWe BOIOIpH-
€MHOH MNOJIOCTH B Nccke HHXe O6ammaka ob6canHHX TpyD, KOTOpHe He
JOMKHE GhlTb 3arayGaeHsniMy B necox Goaee 0,5—1 m (puc. 31). ITocre
M3BJedeHus QHIBTPA BHadalle JOJOTOM pa3bypuBalOT H Pa3pywaioT npo-
MHBKO/ 3aKOJbMAaTHPOBaHHHIA caoft necka B GuiBileil 3aduabTpoBOf 30-
He, a 3aTeM OGHUYHLIMH cnocoGaMu GOPMEPYIOT NOJOCTD;

neppopanHs MAKCHMAJAbHO KPYMHBIMH OTBEPCTHSAMH OGCafAHOR HJH
$HUALTPOBOR KOJIOHHH IPOTHB NeEcHaHoro njaacta B uHrepsane 0,5—2 M
HHXKe Cro KpOBJH M OTKayka BOXONECYAHOH NyJbNLI TEMH Ke METORAMH
JAJS CO3AAHHSA BOJONPHEMHOR BOPOHKH 3a KOJOHHO# TpyG (pHc. 32).
Sror cnoco6 GoJsiee yumBepcajieH, NOCKOJBKY BCE KOJOHHH TPYG ocTa-
IOTCH B CKBa)KHHE, a epdOpalHI0O MOXKHO NPOBECTH B HYAHOM HHTEpBA-
Jie, HO MR 3TOro HeoGXOAMMO mHMeThb COOTBETCTBYyIOLiee o6opyaoBaHHe
no ray6unsofi nepdopausn Tpy6. Jia OLHOKOJOHHOR KOHCTPYKUHH CKBa-
JKUH AAHHDIIT CIIOCO6 ABAAETCH €XMHCTBEHIIO BO3MOXKHLIM.

5.44. Tlepexox ¢ GecdHunbTPOBOA KOHCTPYKUHH HA HIBTPOBYIO MO-
JKeT BO3HHKHYTL B cJayqae HeRxoyuera ocoGenHocTteft reoJiorHyeckoro pas-
pesa #iu HecOGAIOASHHUA TEXHOJOTHH YCTpoicTBa GechHUnbTpPOBHIX CKBA-
JKHH B pe3yJibTaTe 4ero NPOHCXOAAT BHBAaJbLl NOPOJA B BOPOHKY IO 3aT-
pyGHOMY NDOCTpPAHCTBY H3-3a NJOXOR LieMeHTalHH, 06pyiueHHe KpOBJH,
ANUTENbHOE 1IeCKOBaHHe.

Jnuna TpeGyemoro tunwTpa B 5—15 pa3 npesnlmaer rayGHHY BO-
pouku. PaGouyio yacTs $HILTPa ycranaBa@BaloT HIDKe OuiBIUCH BOO-
npeeMHOR BODOHKH, B HHTEpBalJie KOTOPOH 06Bajhl BHIIEJEXaUlHX, OCO-
GeHHO TVIHHHCTHIX MOPOJA, YXYAWAOT QHALTPALHOHHBE CBOACTRA NJIACTA.
CTBOJI CKBUKHHL clefyeT UpupalboTaTh KO TAKOH CTENeHH, YTOOH BHICTY-
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nH noaGamiMagEofl HEeMEeHTAaUHH He HapPYLIHIH HeJocTR PHAbTPA BO Bpe-
Msi ero cnycka. Bypenue uepes BOPOHKY MO pa3pHXJ/EeHHOR 30HE MOXeT
CONPOBOXAATHCA NOTJIOUIEHHEM NPOMLBOYHOMA XHAKOCTH, 3anac KOTOpoR
Heo6X0HMO HMETb IIPH BHINOJIHEHHM 3TOH onepauwu:.

a,

P
:
!
‘
’
4
7
Y

Puc, 31, Cxema nepeobOpyAOBaKMS CXBAXKEL nyTem uasnevesns duastpa (a) n
CO3AHHA BOAONpPUeMHOR BOPORKH (6)

Puc. 32. Cxema mepexoaa Ha Gechuawrposolt orfop moaAn nyTeM nepdopannx
nagbnasTposoft xononHw (a), ¢mabTpa (6) wam o6cazuofl xoaomum (&) K obpa-
30BaHHsI BOpOHKH 3a TpyGamm

TEQJIOIO-TEXHHUUYECKAS JOKYMEHTALUS

5.45. B cocTaB reoJoro-TeXHHYECKOR JOKYMEHTALUH NPH COOPYIKEHHH
GechHALTPOBHX CKBAXKHH BXOART OObLIYHHE MaTEepHadH, NPELyCMOTpeH-
Hhle ClenHaNbHHIMH MHCTPYKUHAMHK NO GYPeHHIO CKBAXXMH HAa BOAY.

TlpHuunHaNLHBIX OTJAHYHH OT YCTaHOBJEHHLIX (OPM reo/oro-TexXHH-
yeckoit nOKyMeHTauMH GecHHALTPOBbIE CKBAaXKHHBI HC HMEKT, HO IO HHM
RoJaxHa GHKCHpOBaTheA crnenudHKa YCTPOACTBA BOAONPHEMHOH 4YacTH.

Caenyer noppoGHee xapakTepH30OBaTh JHTOJNOMHUECKKA COCTAB U du-
3HKO-MeXaHHYECKHE CBOACTBA (MO 06pasluaM) ropHhX MOPOX KPOBJAH HaL
BOJOHOCHbLIMH NEcKaMH M NECKOB, B KOTODHIX YCTPaHBaeTCs BOAOUDHEM-
Has NOJIOCTb; KpenjieRHe CKRaMHHn TpyOGaMH NPH Nepexone K BOROUPH-
eMHO} NOJOCTH; cnoco6 UeMeHTAauwH 3aTpyOHOro NPOCTPAHCTBA; DEXHM
OTKA4KH NIPH GHOPMHPOBAHHE NOJIOCTH, BEJHUHHY IECKOBAHUS, NDOXOMNKH-
TEJNbHOCTh OTKayKH H OoObeM H3B/IeueHHOTO MecKa;, pacueThl pa3Mepos
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MONOCTH; AeGHT M NOHHXXEHHe YDOBRA BOAW INPH OTKauke pEKOMEHAye-
Mble mJs 3KcTyaTauud, O6A3aTebHHMH ABJIAETCS 33Mep IYGHHLI BO-
JONpHEMHO! BODOHKH NpPH MaKCHMaJbHOM Ae6HTEe M 10Cne OTKauKH ¢
TPOEKTHHM NeGHTOM. JlauHHe o rayGHHe BOJONPHEMHOM BOPOHKH 3aHO-
CATCA B NAacnoprt ckBaXuubl. [IpH 3acHnKe rpaBHs MPHBOAATCA RAHHLWE O
€ro rpaHyJlOMETPHIECKOM COCTaBe, KOJHYECTBE H CNOCOGE YKJ3AKH B BO-
JAONPHEMHYIO NIOJOCTS.

Becdunbrposas BoRo3aGopHAs CKBAXKHHA CAAETCA B SKCIJYaTaLHIO
IO TNPHEMO-CAATOMHOMY aKTy C nepefayefl HEOGXOAHMOMH reoJOro-TeXHu-
qecKoft ROKYMEHTaUKH B YCTaHOBJEHHOM NOpPAAKeE.

BypoBas opraHH3auus NpH cAake 3aKa3YMKY YK43n/BaeT B Naclopre
CKBAaXXHHBLl HAPAAY € APYTHMH CBEACHHAMH TJyGHHY BOAONpPHEMHOA BO-
POHKH H RaeT PEKOMEHAAUHH O pPexHMe SKCIVIyaTaUHH CKBAXKHHE H THIE
BOAOMNOXBEMHOrO OGOPYAOBAHHA.

K akTaM Ha CKphiTHe pPaGoTH (LEeMeHTANHIO, TPaBHAHYIO 3IACHIKY,
JesH(BeKnHI0 CKBAXKHHN H ApP.) R0baBaseTcd akT HA pa3pabOTKy BOJO-
TIPHEMHOM NIOJIOCTH, B KOTOPOM IIPHBOAATCA AAHHHE O KPEIJEHHH CTBOJA
CKBAaXHKHB HaZ BOAONDUEMHOR NOJOCTbIO, CNOcole K NPOAOMIKHTENLHOCTH
pa3paboTKH NosocTH, 06beMe OTKAYAHHOrO necka, r1y6aHe BOPOHKH NpH
MaKCHMaJbHOM Re6HTe M NOHHXXEHHH YDPOBHS H IIOC/IE OTKAauyKH C IIPOEKT-
HHM feGHTOM M MOHHXKeHHeM.

6. METO bl ONIPEAEJIEH HA
TUAPOTEOJIOTHYECKHX MMAPAMETPOB

OCHOBHBIE OTJIHUYUSA
B OITPOBOBAHHH BEC®HUJIBTPOBLIX CKBAKHH

6.1. I'maporeosioruyeckue NapaMeTpH ONPEAENAOT THAPABJAHTECKHE
cBoilcTBa BOJAOHOCHOR TOJNUWH H HCHOJABL3YIOTCA NpH OGOCHOBAHHH pa3-
JHYHHX BHAOB CTPOHTENLCTBA, B HACTHOCTH B0J03360pPOB NOA3IEMHHX
BOX, ME&JIHOPATHBHHX CHCTEM. K YHCJAY OCHOBHHIX NnapaMeTrpoB HanoOpHLX
BOROHOCHHX FOPH30HTOB, PACCYHTHBACMLIX N0 PE3Y/bTATAM ONKTHHX OT-
KaueK, oTHOCATCA KO3thGHUKEHTH GHILTpauHH, BOROMPOBOJHMOCTH, Mbe-
30POBORHOCTH, YNpyras BOACOTAA4YE, KO3GipHIHEHT NepeTeKaHHR B CJI0-
HCTOR TOJLIE.

C KOHCTPYKTHBHHMH OCOGEHHOCTAMH BOJAONPHEMHON YacTH CKBAaXKH-
HHl CBfI3aHa ee BOAO3aXBaTHaf COCOOHOCTh H, KaK CIEACTBHE, — HafexX-
HOCTb H JOCTOBEPHOCTb THAPOreo/JOrHYECKHX NapamMeTpoB BCKPHBAEMHLIX
BOAOHOCHHX FOPH3CHTOB.

6.2. OcoGennoct ycrpofictBa BojonpueMHOR nonoctu Gecriantpo-
BOR CKBaXHHH CJEAYIOIHM O6pasoM OTPaxKalTCA Ha THAPABIHYECKOA
XapaxTepPHCTHKE CHCTEMH IJIACT — CKBaXKHHA:

CKBaXHHL NPHMEHAIOTCH TONLKO B HAMOPHWX MAACTaxX;

10 CTeNeHH BCKPHTHSA IIaCTa CKBAXKKHH Wallle BCEro, HCKJ/IIOVAad
-ron;me) NNACTH, ABAAIOTCH HECOBEPIUCHAMMH (r/1y6HHA BOPOHKH OGHYHO
RO 2 M),

N0 XapaKTepy BCKPHITHAl CKBaMHHH OT/JHYAIOTCH BHICOKOR CTeneHsio
COBEpIICHCTBA, MOCKOAbKY Ha GHALTpYIoumeft NOBepXHOCTH NecKa OTCYT-
CTBYIOT KaKHO-TH60 NMOKPLITHA, & HPH OTKAYKe IIPOHCXOJAHT IEpPecopTH-
POBKa MaTepHana OTKOCOB, BHHOC (ojee MeNKHEX GpPAKIMA M IepeoT.o-
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XKeHHe KDynHuix, o6pasyerca $uabTpylomlas nosepxsoctb ¢ (osee BHCO-
KO NPOHHI2eMOCTbIO, YeM NNACT;

NOBLIEHHE NPOHHNAEMOCTH NpH3abofisod 30HW (OTPRUIATENBHER
«cKuH-3¢(eKT») Mo3BonAeT XOCTATOYHO HAAEXKHO BHAEJNATh NPEACTABH-
TeJIbHHA YYacTOK Ha HHAMKATOPHOM rpadnke OTKAauKH ANA ONpefesleHHR
napaMeTpos;

IpH OTKauke MaKCHMaJbHOe MOHH)KeHHe Hanopa dQopMupyercs He
TONBLKO B CTBOJIE CKB2XKHHbI, HO M HaA Bcefl MIOManbl0 BOAONPHEMHOA
BOPOHKH, NOCKOJbKY CKBa)KHHA npejcTaBaser cofoit obwmuil nneaoMerp
BCEX TOYEK NOBEPXHOCTH BOPOHKH;

BOAONPOBOAMMOCTL [L1ACTA onpejeasercs Ae6HTOM, a NocaefHuN —
BEHYHHOM BOPOHKH, OAHAKO A/ BH3YaJbHOTQ HAGMIONEHHA H BCECTOPOH-
HHUX 3amepoB ¢GOpPMbl M pasMepOB CO34aBAeMOH Ha 3a6oe MOJOCTH TEXHH-
YeCKHE CPEACTBa N0KAa OrpaHHYEHH;

BLICOKOAeGHTHHE OTKauKH M3 GechHALTPOBLIX CKB2XKHH OXBATHBAIOT
cBoHM 3¢ PeKTHBHHM BJIHAHHCM 3HAYHTEbHLIE 30HK € RAJNLHHMH HaGJI0-
AaTeAbHHIMH CKBa)XXHHAMH, YTO NO3BOJNAET XaPaKTCPH30BaTh GOJbLIKE
NJ0MaAH NpH YMEHbIUEHHOM KOJHYeCTBe HAGJMI0aTe/IbHbIX CKBaXKHH;

OTCYTCTBHC THADaBJHYECKHX NMPENATCTBHI B npuaaGoRHOA 30He no3-
BOJISET NOJYYaTbh AOCTATOYHO BHICOKHC AEe6HTH H ycmelHO onpofoBaTh
TOHKHE INIACTHl, MEJKO3EPHHCTHIC, NBJIEBATHIC M TJIMHHCTHIC NECKH;

HH(pOPMATHBHOCTL OJMHOYHLIX OTKauyeK H3 GecHHAbTPOBHIX CKBAXKHK
H HaJeXHOCTb ONpEefeNCHH IO HUM BOJONPOBORHMMOCTH CYIUECTBEHHO
NOBHIIAETCH 32 CYET YMENbIIEHHS «CKHH-3¢¢eKTa», NOCKOAbKY TEXHOJO-
THA NO3BOASIET PACCYHTLIBATH Ha XOpollee KayecTBO NMPH3a60MHON 30HH;

B YCAOBHSX CHATHA FHAPABAXMYECKHX NTOMEX MEXAY (HIBTPYIOMIHM
MAacCHBOM H CKBaXMHOR oOliec KayecTBO MoJydaemoil HHPOPMALHR O
BOLOHOCHOCTH NJIAcTa NOBHILIAETCA.

6.3. I'maporeonornyeckHe nNapameTrps NPH HCNOKL3OBAHHH Gechub-
TPOBHX CKBaXHH ONpPefeNsIOTCA N0 Pe3ysabTaTAM OMNBITHO-PHALTPALHOH-
HHX pabOT H 3KCIVIyaTalHH BOR03aGOPOB, B NJIACTAX HEOrPAHUYEHHLIX H
OrpaHideHHHX B nyaHe H paspese. OG6paGoTKe pe3y/bTaTOB OTKauek
NPH pa3HbIX YCJAOBHAX H TEXHMKe ONHTHbIX PaGoT NPHCYILX Bce Teé OCO-
GeHHOCTH, KOTOpPHE XaDaKTePHHE AJIA CKBaXHH C QUALTPAMH B HANOPHHLIX
ropuaontaX. [Ips aTOM HMeeTcr H CBOR cneluudHKa, CBAIAHHAN C XapaK-
TCPOM BOJAONpPHEMHOA uacTH 6eCHILTPOBLIX CKBaXKHI.

O6uine METOAB HHTEPNPETAUMH OMHTHO-GHILTPALHKORHNX paboTt
noApoOHO OCBEMIEHH B CHApOreoJornyecxkoft auteparype [10, 26, 28, 37,
43]. Oun TpeGyloT OnpefeneHHOX KBaAH(UKALKK, TBOPYECKOro N0AX0AA
B K2)XX10M KOHKDPETHOM CJly4ae H He MOTYT XKECTKO PerJaMCHTHPOBAThCA.

Huxe KpaTKO H31araloTcsi peKOMEHAAUHH N0 NPHMEHEHHIO TEX METO-
JOB OUEHKH THApOTEOnJIOTHYECKUX NapaMerpoB, KOTOpLle anpo0HPOBaHM
Ha NMpPaKTHKE NP ONEHKe SKCINYaTAUHOHHWX 3AMACOB NOA3EMHHX BOA
no 6echHALTPOBLIM CKBAXKHHAM,

PACYET 'HAPOTEOJIOTHMYECKHUX ITAPAMETPOB

6.4. HanGosee HajexxHHMH MeTonamu pacueTa Ko3(pOHUHWEHTOB BO-
JAONPOBOLHMOCTH, NLE3ONPOBOAHOCTH ABJAKTCA Te, KOTOpHe 6asupyiorcs
Ha YPABHEHHAX HEYCTAHOBHBILErocs ABHXKCHHA. B QacTHHIX cayuasx, npu
ROCTATOYHO TOYHOM ONpeJeJIeHHH pa3MepoB BOJONPHEMHOA NOJOCTH H
COOTBETCTBYIOUIHM HM CTDOI'HM PacueTHHM 3aBHCHMOCTAM I/ KBa3HCTa-
LHOHAPHOrO peXHMAd, MOXHO HCIOJNh30BaTk OPMYJAB CTaUHOHEPHO
$uAbTPALHN AJs OnpeReseHHs K03 PHUHEHTOR (HABTPALHH H BOAONPO-
BOJIHMOCTH O ORAHHOYHHM CKBaXXHHAM. 6



Onpegenesne THAPOTEOJOTHIECKHX NApaMeTPOB MO MHOTOSAPYCHHM
GecHNRTPOBEIM CKBAXKHHAM € HECKOJLKHMHM BOXONDHEMHHIMH IIOJIOCTAMH
BIOJb CTBOJ4 BO3MOXHO JIHIIL N0 METOAHKE HEYCTAaHOBMBIIEIOCH pe-
KHMA.

KosddunnedT nbe3onpoBOAHOCTH NJACTa yCTaHABJHMBaerca MO Kyc-
TOBBLIM OTKAuYKaM MJH IO MHOrOJIETHEMY DEXHMY 3KCIJyaTauH¥ BOJO3a-
6opa, xo3HIHEHTH BOLONPOBOAKMOCTH H (HALTPAUKH — IO KYCTOBLIM
HIM ONMHOYHLIM OTKauKaM, Ko3ddHUHEHT ynpyrofi BOROOTAAYH — NMyTeM
AeJenHs BOAONPOBOAMMOCTH HA TNBLE3ONPOBONHOCTH, Kosthdunuenr nepe-
TEKaHHSA — IO KYCTY CKBaXHH.

6.5. [IpasomepHocTh mnpuUMeHeHHS K GecHUIPTPOBHM CKBAXKHHAM
rpagoananuTiiueckoro Merona JlxefixkoGa, ocHioBaHHOro nHa dopmyde Teit-
ca AJs COBEPIUEHHOH CKBaXXHHLI, 0GOCHOBAHA NyTeM BBCAEHHA NONpaBKH
Ha HECOBEPIUCHCTBO UEHTPAJIbHOH CKBaXKHHB (C YNCTOM [IPHBEAEHHOrO
pagMyca) HAX yRaldeHUs HalMozaTeNbKLIX CKBAzKHH OT BO3IMyulaomesk
Ha COOTBETCTBYIOIICC PACCTOSIHME.

JJ/s OHCHKH NOrpeIIHOCTH HCNOJbL30OBaHHA MeToaa Jlke#iko6a ana
GecthHALTPOBLHIX CKBa)X(MH NoOcTpoenn! rpadukn (pue. 33), nospoasiouue
OLEHATh 3TY NOrpeumHoCcTb, BHOpaTh HYXKHOe pacCTosHMe 20 HabJaiojxa-
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Puc. 33. I'pabHK omeHKH BOIMOMHOCTH NPHMEHEHKNA meroAa Jixefixo6a AAR obpa-
6O0TKM MAHHWX OTKa4eK K3 GechHALTDPOBHX CKBAXKHE
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TeNbHRIX CKBaXHH (r) H AJMTeNbHOCTL OTKAaukk (f). KpuBme nocTpoeHnt
Ha OCHOBaHHH aHANH3a NOrpelHOcTed, BO3HHKAIOIUX NPU 3aMeHe pac-
yeTHOA CXeMWl COBEpIIeHHOH CKBAKMHM B OrPaHHYEHHOM N0 MOUIOCTH
(m) miaacre cXeMofi TOYEYHOrO CTOKA B HeOrpaHuyeHHoM nsacre [9].
JlAs HCIOJIL30BAHHS STHX KPHBHIX HEOGXOAMMO, 3ajlaBIIHCL NPRGIHIKEH-
HLIMH SHaueHHAMH K03(dHIHEeHTa Nbe30NPOBOAHOCTI (@), OPHEHTHPOBOU-

HO BLUHCAMTL OGOGWEHHWEe BeJHuHHH r/m ¥ r/2 V af u nafitn na
pHC. 32 COOTBETCTBYIOWLYKO MM Touky, Ecan HaffenHas Touka JEXKHT
BHIUE KPHBEIX, TO npuMeHnenHe MetoAa JlxxkeRko6a me jAaeT norpeisoctTH
Goabilelt, yeM yKa3aHO Ha kpHBOHA. Ec/iH e TOUKa pacnoJoskeHa ke,
TO HeoGXOAMMO YBEJHYHTh PACCTOfHHE A0 HaOMIoRaTeNbHO! CKBaXUHbI
HJK AJHTENbHOCTL OTKAYKH, HanpuMep npx m=40 m, r=50 M, {=10 cyr,
a=105 M2/cyT morpelHoCTs GYACT 3HAYHTENLHO MeHblie 5 %, Tak Xak co-

OTBeTCTBYlOWlAs MM Touka M c xoopauHatamu (r/m=125; r/2 V at=
=0,025) nexuT BHIIe KPHBHX. B noagaBasiomeM GOJbIUMHCTBE NpPaKTH-
JeCKHX CNy4aeB pacyeTHhle TOWKH JOXKaTCH Bule kxpuBOil 5 %, uro noa-
BOJIET WIHPOKO HCNONL30BaTh MeTod Jxkeliko6a pns GecunpTpoBuX
CKBaXKIIH.

6.6. 3HaueHus K03 HIHEHTOB BOXOMPOBOAHMOCTH H NHEIONPOBOX-
HOCTH HAXORATCHA NYTEM MHHTEPNpCTAUHH NOJyJorapudpMHyecknx rpadun-
KOB NPOCJeXHBAaHHA yDOBHEMR BO BpeMEHH W N0 MJOUlaAH NPH KBA3uCTa-
UHONADHOM pexXKHMe OTKaykH HAM mocne ee OcCTaHOBKH. IIpu KycrtoBoft
OTKayKe HCNOJb3yeTcH NpPsMOJHHeHHaf 4acTh TrpaduKOB 3a npegenaMH
BJIHAHHA THAPOAHHAMHYECKOrC HECOBEpIIEHCTBA H TpaHHI, NacTa: Bpe-
menroro (S—Ig{), naomaxworo (S—Ilgr) wuiaM KoMOGEHHPOBaHHOro
[S—I1g(t/r?)] npochekuBauuf, rae S — NOHHKEHHE WJIH [OBHIIEHHE
ypOBHA; { — TeXylulee BPeMS; r — pacCTOSHHE HAOJMIOAATENbHEX CKBAXKHH
OT LEHTPAJIBLHOH.

Tlpy oxnHouHO! OTKauke KO3((HUHEHT BOJAONPOBOAHMOCTH olipele-
Jafercs N0 npsMoJHHedHOfl uacTH rpaduka BOCCTAHOBJEHHN YDPOBHSHA
(S—Ilg ) nmocne npekpauiesds paGoOTs! CKBaKHHbI C NMOCTOSHHHM (MJH
3aKOHOMEPHO HM3MEHAIOUUMCS H NPHBCAEHHHM) Ae6HTOM NIpH KBasucTa-
HHOHAPHOM peXuMe,

[Tpu mcasnennoM BOCCTaHOBJeHHH yposis, koraa I (0,1—0,05)7,
noc/e KycToBOif MM OAHHOUYHOH OTKAYKH NpHMeHsieTcs rpacdoana urayec-

T+t
kuit Meros Xopxepa, OCHOBAHHLIA Ha 3aBHKCHMOCTH (S—lg 7 ) rre

S — noswitenne ypoBHs; T — DPOAO/IKHTENLHOCTh OTKAYKH; | — NPOAOJ-
XKUTENLHOCTb BOCCTAHOBJICHHA YDOBHS HAa MOMEHT €ro 3aMepa,

C nomowpio rpatuka (S—Igr) no kyery GecuaAbTPOBHIX CKBaXKHH
onpejenseTcs NpHBEACHHWH paauyc (Rn) u Koaduunent neperexkaHus
cnouctoit Tommn (B=R,/1,12).

I'naApoAHHaMHUYCCKOG HCCOBEPIUEHCTBO BO3MYIZIOMHX GechHAbTPO-
BHIX CKBaXHH BJHACT TOJbKO H& QOPMY HEYaJBHHX Y4dCTKOB I'DahHKOB

(S—lgt), | S—lg _tt , KOTODHE NPH NPOBEAEHHH NPAMOH He yUHTH-

paioTcsl. TTosToMy KoHHrypalns BOJAONDHEMHON NONOCTH H CTENCHL ee
I'HAPOAMHAMHYECKOrO HECOBEPLICHCTBA HE BJHSIOT Ha ONpejpcJcllie Bo-
LONPOBOAHMOCTH 110 OJHHOYHOI CKBaXKHHE.

MHOrouHCIeHHEbLIE KYCTOBLIE OTKaYKH M3 6echHILTPOBHX CKBAMKHH
YyXasHBalOT Ha TO, 4TO npamue S—Ig¢ no REeRTPaJbHMM H GAHXaRuM
Ha6IOAATENLHBIM CKBAXHHAM NapaJlIeJbHL, YTO CBHAETENLCTBYET 06 HX
XOpouleft KOPPENAUHOHHONA CBA3KH M COBNAJEHHH 3HaveHHA ko3ddHuHeH-
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TOB BOXONPOBOLAHMOCTH, O AONYCTHMOCTH H XOCTOBEPHOCTH PacyeToB no
ONHHOYHLIM OecHILTPOBHIM CKBa)KHHaM KO3(dHIUeHTa BOLONIPOBOLH-
MOCTH.

[1pu onpoGoBaKuH CAMOH3JIHBAIOUIKXCA CKBAXKHH C MOCTORHHHM IIO-
HUKEHUEM YDPOBHA BOAB (N0 OTMETKM OrOJIOBKA CKBajXKHHHL) HCHOMb3Y-
IOTCA Te JKC CNOCOGH, YTO W NPH OTKauKe ¢ NOCTOAHHWM ne6uToM. B aTux
cayyasix cTpoArcs rpadHKM BpeMendoro (S/Q—Ilgt), nuomaanoro
(S/Q—lgr), xomb6unuHpoBanHoro [S/Q—Ig(¢/r?)] npocnexuBanus, a
KO3} ]UUMENT BOAONPOBOAXMOCTH ONpeAenstTCs 110 COOTBETCTRYIOWMM
3aBHcuMocTaM [43].

O6paboTka faHHLIX IPYNNOBHX OTKayeK H OTKAYeK cO ckaykoobpas-
HBIM HM3MeHeHHeM JelHTa IIDOBOAMTCA NyTeM BBOAA TNpPHBEJEHHHX BeJH-
YHH BpPeMeHH paboTH H JAefHTa OTACAbLHBIX LEHTPAJbHBIX CKBAMXHH, HX
PacCTOSHHS OT HAaGMOAATENbHEX CKBaXHH.

6.7, K uncay ¢opmysa cTauHOHAPHOH (DHIbTPAUMH, KOTODHE HEKOTO-
phie HCCAEAOBATENM NPEAJAraldT HCMOAL3GBAThL AJIR OnpejeseHHi#t koad-
¢uurenta ¢uALTpauun (BOAONPOBOAKMOCTH) mo OGecHILTPOBLIM CKBA-
JKIHAM, OTHOCHTCH M3BecTHble Gopmyan (Popxrefivepa ansa noaycdeps,
Homon ¢ nonpaekoilt Ha HecoBepiteHcTBo, M. E. AJbTOBCKOro A/ KOBY-
ca, H. H. Bepuruna aaa npuMHKamero X KpoOBJe NaacTa QHALTDA,
H. H. Buugemana, B, H. I.Lfenxaqeaa, Y. A. Hapxoro aas orpaHHYCHHO-
ro njacra ¥ Ap.), BHIBeJeHHHE AJR 3aJaHHOH reOMeTpHUYECKOH (OpPME
BOJONPHEMHHK2 B njactaXx GoablIOR H orpaHHueHHOR mowmHocTH [8].
HenocraTok HX COCTOHT B TOM, 4TO BCe OHH 6a3npyloTcs Ha TPYAHO OI-
peneIMMbIX JIMHEHHHX WM YrJOBHX pa3Mepax BOROMPHEMHOH MOJOCTH,
YTO BHOCHT HEONDPE/eJEHHOCTb B PACUeTH,

IMo3aroMy dopmyan cTaunoraprofi ¢uJAbTPauMM MOTYT HaiTH JHIIbL
OrpaHHUeHHOE NPHMEHEHHE IJA ODHEHTUPOBOYHLIX pPAacyeToB, a Hagex-
HOCTb ONpeAeseHHi 110 HHM JOJKHA NDPOBEPATHCS KOppeasuued ¢ rpado-
aHAJUTHYECKHMH MeTOJaMH HEYCTAHOBHBIUETOCH peixHMa.

TPEBOBAHHA K OITBITHBIM KYCTAM CKBAXHH

6.8. 3anoxenne HAGNOAATENBHHX CKBAXHH B ONBITHHX KYCTax Aas
OlieHKH NapaMeTpPOB HCCJAEAYEMOTrO TOPH3OHTAa JOJDKHO BHINOJHATLC €
yueroM ocobenHocteR nedopMmauHy NOTOKA Y LEHTPaabHOi GecdHIbTPO-
BOH CKBaXHHDI.

DNeKTPOMOLENHPOBAHHEM B NJAaCTaX OrPAHHYEHHON MOLIHOCTH yCTa-
HOBJIEHO, UTO WIHPHHA 30Hb! ChepHYECKH-PAZHANLHOrO NOTOKA K BOZOMNDH-
eMiofi BOPOHKE 3HAGUTENLHO NpeBHIUIaeT 30HY JAedOpPMAUMH NOTOKA Y
HeCcOBEpLIEHHON CKBaXHHol ¢ ¢uAbTPoM. IllHpuHa 3TOf 30HH AAdA NOJO-
creft ¢ yriiaMH oTkocoB no 20° cocraBaser B cpeaneM 1,7—2,3 MowHOCTH
naacta, npy 30° u 6onee — 1,4—1,5 ero mownocth [16]. 3a npeaenamu
ee duabTpaurs npuobperaer NIOCKOPAaAHAJbHHA XapakTep, KOTOPOMY
YAOBAETBOPHAIOT GopMysanl Teitca M B wacTHoM caydae Hiomion. 30Ha
AeopMauKK TeM Aaibille YAAJIAETCA OT CKBAXHHEL, YeM GoJblie painyc
BOZONPHEMHON MOJIOCTH.

6.9. Ucxons 13 HEOGXOAMMOCTH ONpejeseHHs NapaMeTpoB cnocoba-
MH BPEMEHHOrO H NIJOIIARHOrO MPOCNEKHBAHHA, HE MeHee ABYX HaOMO-
AaTeJbHNX CKBAXHH CJEAYET 33RaBATb HA PACCTOSHHH Gosee ABYX MOLI-
HOCT@H nmfacra, pacnojaras ux B npesenax NpPesBapHTEJbHO PacCyHTaH-
HO#t 30HW 3 dexTHBHOrO BAHSHHA O0TKauykH, Kpome Toro, 1—2 ckBaKHHBL
caefyeT pacnojarath B 30He Ae¢opMauHH MOTOKA AJAA OUEHKH BO3MOX-
HulX Pa3MepOB BOLOMNPHEMHOR MOJOCTH MO PacnpefesCHUIC TIOHHIKEHHHA B
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HabmonartenbHuix cKBaXHHaX. Ecny Taxkas cxBaXX#Ha nomagaer B Kpae-
BYIO 4acTb BOPOHKH, TO B HeR OyaeT GHKCHPOBATHCA ORHHAKOBHIT C
LeHTPaNbHOH CKBAXKHHOA AHHAMHUYECKHR YpOBEHB.

PH MOMIHOCTAX NHCCIEAYEMOro BOROHOCHOre ropuzosra 10—50 M
PEeKOMEHAYIOTCH CIeAyIouiMe MHHUMAMLHBIE PACCTORAKUS HAGMOAATeNbHBIX
CKBaXHH OT UEHTPAJbHOR, KOTOpHE B 3aBHCHMOCTH OT YCAOBHA OTKAWKIf
MOryT GHITh YBeJHUeHH, a JJIS NepBON CKBaXHHH yMeHblleHbl. [Ipu ray-
6oxOM 3aJeraHHH BOAOHOCHOrO TOPH3OHTA ONHTHHA KYCT BK/KOYaeT Jyd
K3 Tpex HaOMOZATeNbHHIX CKBAa)XXHH, NepRafl H3 KOTODHX HAaXOAHTCA Ha
paccrosuuu 0,5—1 Mowmmocts nnacra (m), BTopas —ua (2—23)m,
TpeTha — (3—4)m oT uexTpanwHoil. [Ipx HeGombuioi rayGuHe H3yyae-
MOrO TOPH30HTa 1eNecoO6pa3HO YBENHUHTL YHCJIO CKBAXKHH 10 4eTbipex,
TIOMECTHB elle OAHY B 30He AedopMmanuu nortoxka: Gruxa#hmias wabaioxa-
TeNMbHAA CKBAXMHA IOMXKHA HAXORWThcR Ha paccrosHud (0,3—0,5)m,
cnenyioumue —ua (1—1,5)m, (2,3—2,5)m, (3,5—4,5)m oT nenrpambuoii,
OTH peKOMeHAalUHH OCHOBAHbH HA DPe3yJbTaTaX SJEKTPOMOZENHDPOBAHMUA
GechuabTpoBLIX ckBaxHH [16].

6.10. Cnenyer Takxe BecTH HaGJIOREHMS BO BCEX NMPOOSYPEHHHIX Ha
YHACTKE CKBAXKiiHaX, BKJIQYas DPa3BeqOYHO-IKCI/yaTaUHOHHNE, NOCKOALKY
BHICOKHA ne6HT neHTpaabHoit GechHIbTPOBOfi CKBaXKHHW obecneuisaer
CHHXEHHE HAanopa Ha JaJbHUX PACCTOAHHSAX.

ITpakTHKa MHOrOYHC/MEHHHIX KYCTOBHX OTKauek H3 GechunbTpPOBHIX
ckBak¥H B BCCP ykasnisaeT Ha TO, 4TO B CEHOMAHCKHX IecKaX 30Ha
BJAHAHUA OTKAYKH OTUETNHBO (UKCHpyeTess Ha paccToaHHd 1,5—2 &M,
Hanpuwmep, B pafiore )Kno6uHa npr Mowmoct: neckos 8—10 M v nouwm-
JKEHHH B UEHTPAJNBHOH CKBaKHHE 8,9 M Ha6.II0RaJMHCh CHUXEHHR YPOBHEN
0.3—0,5 M Ha ynanennn Ro 1800 M; B paiione Jlo6pyma npH MOUIHOCTH
neckoB 27—30 M H NOHMXEHHM B UGHTPANLHON CKBaxkuHe 6,7 M OTMeya-
JHCh CHHX<EHHN yposue# B 1690 m na 14 M, B 2340 M —ua 1.2 M.

6.11. Bce naGaionaTenbHble CKBaXXMHH B KYCTax MOryrt Oulte Gec-
¢uabTpoBsiMH. HecoBepilleHCTBO HX MO CTENMEHW BCKPHTHSA IJIaCTa B 30He
AedopmauHH MHHHUI TOKA H B 30HE NJIOCKOPAAHAJbLHOro NMOTOKA HE OTPa-
XKaercsi Ha KayectBe KHGMOPMauMH npH ONpelelNeHuH MApaMeTpoB, MO-
CKONBKY BAOJB KPOBJH NMECKOB JHHHH TOKAa HMeIOT IODH3OHTAJbHOE HAa-
npaBJIeHHe.

6.12. ITpononxHTENBLHOCTD KYCTOBOIl OTKAYKM JQOJXKHa obecrmequts
JAOCTaTOYHO NONHOE pa3BHTHE KBA3HCTALHNOKAPHOIO DEXUMA B NIpeRenax
KyCcTa CKBaXXKH JJIf TIONYYEHHH NPELCTABHTENBHOrO BPEMEHHOrO rpadi-
Kd NpOC/NeXKHBAHUA M, COTNACHO pexoMendauuam [9, 217, roakHa opuew-

THPOBATbCA Ha  BHINOJHEHHE KPHTCPHS 3 5lxs, T'Ae lka=2,5, — BpeMs

HACTYMJIEHHS KBA3HCTAUHOHAPHOrO PeKHMa B NajbHell HaGMO1aTeNbHOI
CKBaXkuHe (r — paccrosnye, @ — KO3(GHUHEHT Nbe30NPOBOAHOCTH).

IporonxuTensHOCT, OJAHHOYHON OTKAuKNW 1JS ONpefeNeHHs Mnapa-
MEeTPOB M0 BOCCTAHOBJCHHIO YPOBHR HOJM:KHZ GuITb He Menee 1—2 cyT
(Ha oAHO TMOHHKeHHe), YTOOW AOCTHTHYTb CTAGHIN3AUHH Ae6HTa H OX-
BaTHTb BJIMAHHEM JOCTATOYHYIO 30HY MNacTa.

HEKOTOPBIE OCOBEHHOCTH OLEHKH
3BKCITJIYATALIMOHHBIX 3AIIACOB TION3EMHbBIX BOI
6.13. das coxpaHeHHs yCTOHUKMBOA BOAONPHEMHOM BODOHKH NPH 3KC-
nJAyaTaudy¥ NOrPYMHEIMH HACOCAMH 6€3 NeckOBaHHS INPOGKTHHA AeluT

6echuIbTPOBHIX CKBaXKHH NDHHAMAETCH MEHbILE NMOJYUEHHOrO NpH ONHT-
HHIX OTKauKaX. [103TOMY NpH OMLITHO-(PHALTPALHOHKHX paboTax HeoGxo-
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LNMO CTPEMHTLCS K AOCTHXKEHHIO MAKCHMAJbHAX JeGHTOB, KOTOpHE B
1,3—1,8 pa3a Gosblie HaMeuaeMhIX B YCJOBHAX IKCILIyaTalHH.

6.14. ITpoexTHOE paGoyee NMOHHIKEHHE NPHBOAHUTCS N0 YAGJNBHOMY Ze-
64Ty B COOTBETCTBHE C NPOEKTHWM AeGHTOM CKB2XHHEI H ROMOJHsAETCH
PACYSTOM CHHMKEHNA BO BPEMEHH B YC/JOBHAX B3aHMOAEIICTBHS CO CKBa-
MHHAMH AaHHOro BoA03abopa H APYrHMH BOA03a60paMH.

Tlpu onpeneneHHH SKCIIY2TaUHOHHLIX 3aIaCOB BHIIONHACTCA PacyeT
CyMMapIoro ae6HTa Bofo3aGopa, HCXOAR M3 BeJHYHMH JONYCTHMOrQ CHH-
JKeHus ypoBHf. Bhuuras u3 obumero Hamopa paGouee NOHHXKEHHE I
CpesKy OT Apyrsx Bogo3alopoB, no ocrasulefics BeJHYHHE HANOpa Ane-
J12I0T pacyeT CyMMapHOro AeGHTa «6OJbIIOrO KOJAbLA®, K KOTOPOMY HpH-
paBHRHBaeTcs BOJ03a60p.

BBuay yMmennlieHHs rHAPaB/HYECKHX COUPOTHBAEHHHA B GecduabT-
POBLIX CKBaXXHHax palouee NOHHKEHHE CPABHHTENbLHO MaJo, a ROJA oCTa-
TOYHOTO Halopa YBeaHuuBaercs. 3a CYeT 3TOr0 YBEJIUHBAKIOTCH H 9KC-
NAyaTaUMOHHbE 3anackl BoZo3a6opa. To 2Ke NPOHCXOAHT NPH NepeBoje
CKBaXXHH € QHALTpaMK Ha GecHIbTPOBYIO SKCITyaTaALHIO.

6.15. Bricokie ne6uTnl GechuIbTPOBHX CKBAXHUK ONPEACNAIOT KOCTa-
TOUHYIO rapaHTHPOBAHHOCTb 3KCIyaTayHOHHEIX 3aNacoB NPH OTHECEHHH
HX K NPOMBIUJEHHHM KaTeropusiM [24). 3anack MPOMLILLIEHHLIX KaTero-
puit MOryT 6HTh OGOCHOBAHM 6ecMJIBTPOBLIMH CKBAXKHHAMH C MalbiM
AnamerpoM obcanuuix Tpy6 (127—146 MM), 4TO yMeHblUaeT 3aTpaTH H
DNOBHIUALT 3KOHOMHIECKY0 3(pheKTHBHOCTb T'HAPOreOJIOTHYECKHX Mccle-
AOBaHHI.

TlpuMenenne ckRaXuH GecdHIbTPOBOA KOHCTPYKUHH NO3BOJSET CAE-
NaTh NepeONEHKY BONCHOCHHX FOPH3OHTOB C HH3KOH BOA0OTAaYef, KOTO-
pHle NpH Kanra)ke CKBaxHHAMH ¢ QRALTPAMH TNpeACTaBIAJNHChL Oecnep-
CIEXTHBHLIMH, H HCNONb30BATH HX AJA KPYNHOrO BOROCHADXeHMS.

7. SKCIINYATALLUA BECOUJIbTPOBBIX CKBA)XMH

MHOTI'OJIETHHHA OIIBIT SKCIJIVATALIUHA
BECOHJIBTPOBBIX CKBA)XHH

7.1. Npumencuue ua tepprtopud CCCP GecHunbTPOBHX CKBAXKHH B
neckax AJs BOAOCHAGKeHms umeer nourH 90-J€THIOK HCTODHIO, NpHIEM
20 1950-X ronoa GHIIO COOPYKEHO BCErO HECKOJLKO ACCATKOB CKBAMKHH.
Jo 1941 r. ckpaxxunw oBopynosanuch B Ilewse, Knese, Kypcke, Moru-
aese, TTonrasckoi, XepcoHckon, XapokoBckol, Cymckoft, 3anopoxcKoi
06.1aCTAX 4 HMeaH CTaOHAbHLIA AeGHT H AJHTEbHHA CPOK SKCIIyaTauMH
(20—45 ner).

7.2, Haunnas ¢ 1950 r. GechunbTpoBhe CKBAXKHHE NOAYHHAH AANb-
Heiluiee pacnpocTpaHeHHe AJA rOPOACKOro M CeJIbCKOX03SACTBEHHOrO BO-
pocyabxenns s Ilenaenckoft, Kypckoft, Inenponerposcko#i, Boponex-
cxoft, Caparosckoit, Boarorpancko#, Bpsuckoit, AcTpaxaHckoil M ApYrHX
obnacrax. B Beaopyccrn GecduabTpoBne CKBaXKHHbI LWIHPOKO HCMOAL3Y-
oTes ¢ 1950 r. ua Bopo3zaGopax Bpecra, a ¢ 1966 r. — npu reonoropas-
BeLOuUHHX paboTax M Ha Bojgo3aGopax Goaee |5 ApyrHx ropoaos pec-
nyGJIHKH.

B xacTosulee BpeMA B CTPaHe MMEIOTCA ThLICATH BOZ034GOPHHIX CKBaA-
Xi1H 6echHNBTPOBHX KOHCTPYKILHHA.

TTopapasiomiee GOJBUIHHCTBO CKBaXXHH paGoTaer nnanTenbLHOE BPCMEH
0e3 cyulecTBCHHLIX H3MeHeHHil ae6uTa [8].

ITo Mepe cOBepIUEHCTBOBAHHS ONKLTA COOPYXKEHHS H 3KCIIYaTalUHH
BO3pacTaeT HHTEepec K GecPHIBTPOBOR KOHCTPYKUHH CKBAXKEH. MHOrHe
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reoxoropasBefouHLle, npoekTHNE, Gypomre, BOAOX03ARCTBEHHBIE OpPraHiu-
3&IHHM CTPEMATCH HCNOJL3OBATH B CBOEH NpaxTHke GechunbTposne cKma-
MHHB, NOCKOJbKY NOBCCAHEBHMA M IOBCEMECTHHA ONHLT NOATBEPKAAET
Hx Gonswyio sddexTHBROCTS.

PEXXHM PABOTLI ¥ TEXHHUYECKOE OBCJIV)KUBAHUE

7.3. Oxcnayatauus GecHHALTPOBHX CKBAXKHKH, KaK U UILTPOBHX,
pernamexnTupyetcs «[IpaBuaaMy TEXHHRECKOHR 3KCN/IYyaTalHH CHCTEM CeTh-
ckoxoasficreernoro BoaocHaGxeruns (BCH 7-5-77). INpuemka B 3xcmay-
aTaUMIO NPOM3BOAUTCH B COOTBeTCTBHH ¢ yxasaungmr CHuIT 111-30-74.
Ilpnn opraun3auun caymO SKCIIyaTAUHH MOMXHO PYXOBOACTBOBATLCR
¢PexkoMenaayuugMKE O CTPOMTENLCTRY K 3KCNAyaTauuk Boao3aGopos noa-
3eMRRX Bog» [35].

7.4. lleneBoc HaanayeHHe GeCHRABTPOBLIX CKBAXKHMH M DPEXHM BOIO-
norpeGIeHUs ONpeJeNfIOT CAEAYIOUIHE THIL! PEXKHMA SKCIIyATAILHH:

KpYrOCYTOYHLIt B TEMEHHE BCEro CPoKa paboTul C OCTAHOBKAMH ANA
npoduNaKTHKY Hepe3 HEeCKOJBKO MECRUCE — ANA FOPOACKOrO i NPOMBILU-
JIEHHOr0 BOAOCHAGEHNA;

NepHOAKIECKHA C JACTHIMK OCTAHOBKAMII M IYCKAMH B 3aBHCHMOCTI!
OT pACX0Aa BOAW H3 HANOPHHIX EMKOCTER HA CKBAaZKHHAX — LJIR CE/LCKO-
X03RACTBEHHOTO BOAOCHAGKEeHHSR;

ce3oHHbR ¢ paGOTOR B XPYrJIOCYTOMHOM MJH NEPHOANYECKOM Dexnme
B BEreTayMOHHHWH NEPHOR H OCTAHOBKAMHM A0 1—9 Mec — AR OpOUIEHUA.

7.5. B 34BHCHMOCTH OT Hanopa M NOJOXKEHHA INbE3OMETPHYECKOrO
yposHa GechHAbTPOBHE CKBAMHHE MOTYT 3KCNIYaTHPOBATECA PA3ITHIHLI-
MH HACOCAMH HJIK CAMOK3.JTKBOM.

ITpr nanennm ne6uTa CAMOMANHBA B DE3YJLTATC CHHXKCHUA TNLE3IO-
MeTpHueckoro ypoBHR (QOHTZHHpyouWHe GecHALTPOBHIE CKBAXKHHL Ie-
PEBOIATCH HA HACOCHYIO IKCNAYATALHIO.

7.6. dxcnnyaTanuA CAMOM3NXBAKOWMXCH GeCOUILTPOBWX CKBANHH
ROMXHE NPOM3BOAMTLCA BO BCEX CNYYaNX NPH KPaHOBOM PEryJaHpPOBAHKH
aebura. Hepery.npyemuiit HINHB NPHBOAKT K HCTOLLGHHIO 33aNACOB MOA-
3EMHLX BOJ, 4 TAKXKE K NECKOBAHHIO CKBAXHHH M YPE3MCPHOMY POCTY
BOAONPUEMHOR BOPOHKHY,

7.7. B 3aBHCHMOCTH OT H23IHAYEHHR CKBAXKHH, YCJNOBHA sKcnayarta-
UHH, YPOBHS IDYHTOBHX BOJX, KNHMATHYECKHX YCJAOBHR M Apyrux ¢akro-
POB OroJNIOBKK CKBAXKHH MOXHO pa3aMellaTh B NOZIEMHOR HNK HAIEMHOIT
Xamepax.

Ha pre. 34 npencTasfeHH THNOBWE PErYJHPYIOMIHE OrOJOBKH ANK
CaMOM3/THBAIOUIHXCA CKBAXKKH,

Oronorox 118 HE NECKYIOUeR CKBAMXKHW (pHC. 34) COCTOMT H3 mepe-
XOAR, PEMOKTHO# 33JBHXKH, OCHOHHOrO OTBOXA CO CNYCKOBHM KPAHOM
H MaHOMETpOM, AHa(parMK K 3KCIIYaTAUNOHHOR 3AABKKKH.

IOunadparma npeacrasarer coGofi MerasnJMH4ecKHA RHCK ¢ npocsep-
JeHHBM OTBEPCTHGM ONpemeieHHOro Amamerpa. JuaMerp, MM, BRIWHCASA-

10T no dopmyne
Q
D=11 —_—, 42
: 1/ H,—H, (

rre Q — sxcnayarauHOMRNA pacxox, MY/4; H,— noxazauAe MaHOMeETpa
NPH SKCNAyaTaLUKOHHOM pacxoae, MIla; H; — HeoGXOXUMHE HAnOp B ce-
TH 32 puagparmoft, MIla.
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Puc. 34. Tunn OrcjaCBKOB CAMON3IAMBAWINAXCE CKBAXHH

@) me neckylouux, §) necxywomnx; J — npofHonyckosoRt xpan; 2 — maKoMmerp; 3—
TPEXXOAQBROA XpaH; 4 — OTBOA; 5 — 3KCNJNYaTaHOHAAaA SaABHXKa; 6 — Tpybonpo-
BOA; 7 — pHadparMa; 8 — peMOHTHAR 3alBHXKKa; 9 — nepexox: /0 — ycree; 1i —
narpyfoK ¢ OTBOAOM; [2-— TPyGHaa KonoOHHa, /3 — AONOJHHTENbHHR OTBOR; [4 —
RuacdparMa JAOMNOJHATEABHOIrC OTBOAA; J§ — BEHTHAM; I6 — BEHTHJAb BO3AYWIHLIft

Jns CKBaXKHH, H3.IHBAOMWHX BOAY C IECKOM, OTOJOBOK OTJHYaeTCsH
TeM, 4TO OH HMEeT AONOJHHTeNbHLIH OTBOX MeHbLIEro AHaMeTpa H npex-
Ha3HayeH AJaf NPOMycKa 8OAM C TeM, YTOOH C03[4aTh LABHXKEHHE BOAH B
CTBOJe CKBa)KHHW H H3bemarb 06paizoBaHusa B HeM NecuaHofl npobku.
JononuutenbHHN 0TBOX cHalxeH gHadparmoir. Oreepcrue B Hell noaGi-
paioT ¢ TAKHM pacueToM, 4TOGH OGEecNeddTh CKOPOCTh NOABEMA BOAW B
CTBOJIE CKBAXMHL, B 2 pasa 0OBIIYIO CKOPOCTH OCaXKAEHHN YaCTHIL nec-
xa B Boje. ITpH HeoGxoauMocTH oTOOpPa GOABLILIOTO KOJHYECTBA BOAM
HCNONB3YIOT OCHOBHOR OTBOJ, HE NEPEKPHBAA AONOJHHTEIbHLIN.

[Ipn paGoTe 3afBH#KaMK, a Takke npy GOPMHPOBAHHH BOJONPH-
€MHOA YaCTH CKB2XXHH MOTYT JIPOHCXOAHTb T'HAPABJHUYECKHE yAAapH, Bhl-
3nBaIye OGHIbHOE MOCTYNJIeHHe Necka. JIAs cMaryeHHs yaapos oro-
J1I0BKR CKBaxKHH cHADXKAIOT NONOJHHMTENLHOR KOJOHHOA Tpy6 (CM. prC.
34), KOTOpYIO CHYCKalOT B CKBAaXXHHY H B NpOCTPaHCTBO, 0Gp430BaHHOE
MEXAY HUMH N oGCcafHHMM TpyGaMHM, HArHeTalOT BO3RYX AR CO3RAHURA
BO3AYWHOA NMOAYUIKH.

7.8. Ilpn oprann3auuy SKCMAyaTauus GecPHALTPOBHX CKBAXKHH pe-
KOMeHAyeTCs:

NOALEPXKUBATH SKCMAYATAUHOHHLIA JeOHT B CKBAXWUHE R Npenenax
70—80 % ne6nTa ONHTHOR OTKAUKY;

B NEPHOA SKCNJIYATALHH NEpHOAUYECKH (HanpHMep, NpH H3BJeue«
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HHH Hacoca) H3MepATh rAYGEHY BOAONPHEMHON BOPOHKH, 4TO MO3BOJKT
CyAHTh OO0 H3MEHEHHH Ppa3sMepPOB BOAONDHEMRHKZ, OGeCNEYHBAIOLICTO
BeOHT CKBaXHHH;

BECTH Ha JAeflcTBYIOUIMX BON03a60paXx YueT NPOH3BOLHTEIBHOCTIH,
BOAOOTOOp2, rNyGHHEL AUHAMHYECKOrO W CTATHYECKOrO YpOBHeH, HAMO-
Pa Haj ycTbeM CMEHH, HacOCOB, NECKOBaHHA CKBaXKHH AJIA 06beKTHBHOMA
OlLEHKH HX paboTH;

B UeNAX JHKBHAALHK MECKOBAHHA NYCK Hacoca MPOUIBOAHTA C 3a-
KPHTOf 3aABHXKOH, C NOCJAEAYIOIHM NOCTENEHHLIM OTKPHTHEM ee 10
HeoOxoanMoro Ae6HTa H NOHHMKeHHA. [IMaBHOCTL NMyCKAa MOXHO TaKke
perysiupoBaTh Iyrem 0o00opyROBAaHHA CKBa&)XXHH 2aBTOMATHYECKHMH YCT-
poiictBaMu (cM. HHXKe).

7.9. Jlna npou3soAcTaa HaGMoAeHHA B TepHOX SKCIayatauuu Oec-
dUALTPOBLIE CKBAXHHBI JOKHL ObiTh 060PYAOBAHE NPHCNOCOGICHHAMI
AASL u3MepeHus yposHed u or6opa npo6 BoaH. J(Ns ydyeTa NPOH3BOAK-
TEJLHOCTH CKBaXKHHZ 0Gopyayercss BoaoMepamu (KpanbuaThbifi, TypOHH-
Hul) waM  pacxoaomepaMsy (Nbe3OMETPHYECKHH, 3JEKTPOMArHHTHHN).

ObcayxuBajolufl Nepcoran JOJKEH BECTH JXYPHaa yyera paborsl
6ecHHALTPOBLIX CKBAXKHH, B KOTOPOM 3aHOCATCH BCE CBE/IEHHA O pPexume
HX SKCIyaTalHH.

Texunyeckoe O6CayXHBaHHE CKBAXHH TNPOH3BOZHTCA, KakK Mpas#o,
NOArOTOBJEHHHM NepcoHatoM. Ilepuonuueckit TexyHHyeckoe ofcayxHBa-
HHE OCYUIECTBJIAETCA PEeMOHTHOA OpHranoi cReuHaNH3HPOBAHHON oOpra-
HH3a1lHH, 3aHHMaloulefics PEMOHTOM CKBaXXHH Ha ROFOBOPHOR OCHOBe,
KOTOpas YCTpaHfeT MeJKHe HeHCNPABHOCTH OGOpYyXOBaHHA i pery.anpyer
PEXKHM 3KCMJIyaTalHy CKBAKHH.

ITYCK U OCTAHOBKA I1IOT'PY)XHBIX 3JIEKTPOHACOCOB
B BECOHWJIbTPOBBIX CKBAJKUHAX

7.10. ITpy nepexoAHBEIX pPeXHMAx MNYCKA H OCTAHOBKH MOTPYXHBIX
3JIEKTPOHACOCOB B BOAONOABLEMHOR KOJIOHHE MOXKET BO3HHKHYTH rilipas-
JHUYECKRR yAap, 8 B NPH3a6OHHON 30HE CKBAXHHH DE3KO YBEJIHUHTLCH
rPafHeHTH QHILTPALHH, HaPYLWIAIOUIHE YCTOAYHBOCTb OTKOCOB.

XapakTep NpOTeKaHHs 3THX NpPOIECCOB 33BHCHT OT 0GOpY.I0BAHHUN
CKBa:KHH COOTBETCTBYIOIIEX 3aNOPHO-PEryAHPYIOHIel H NpPeROXpaHHTeNb-
HOK apMaTypo#, OT TEXHONOTHYECKHX CXeM N0Xaud BOAK NOTPeCHTENo I
NpaBHILHOIO OCYIUECTBAEHHS PEXHMAa NycKa 1f OCTAHOBKH 3JIEKTPOHACO-
COB.

7.11, OcyosHnM TpeGOBaHHEM NPaBUJILHOTO NYCKA X OCTAHOBKH NO-
TPY)XHOro Hacoca GecHILTPOBOR CKBaXKHHH, NnpH KOTOPOM MNpeloTspa-
LaeTcs THAPABJIMUECKHN yaap M lNleckoBaHite, gBaseTca obecredyexue
N/IaBHOrO pEryJHpOBAaHHA MOXAYH BOJAW HACOCOM OT Hy/asa A0 paboueil
TIPOM3BORRTENBHOCTH. BpeMsi pery/Hposanus Kax ol CKB2XHHLI 10.1:KHO
ONpegesiThCA 3KCNEPHMEHTALHO,

7.12, PexxuM nycka 3;jeKTPOHacoCa pPasfenseTcs HAa ABa BHAA:

NYCK 3JIeKTPOHACOCA, yCT2aHaBJIHBAEMOrO Ha HOBOH HJAH RJHTENbHOE
Bpemsi He paboTalolleit CKBaXKHHE, a TaKXKe NPH 3aMEHe MAM YCTaHOBKe
HOBOTO HacocCa;

NYCK HAcoca B MEPHOJ 3KCIYATaUHH.

7.13. [1yck HoBOR K AJMTENbHOE BpeMs He paboTaioileft CKBAMNKHHEL

Tlocnie MOHTaXa HACOCA B CKBAa)XKHHE B NEPBYI0 Oyepels HEOGXOAHMO
IPOBEPHTL HaNpaB/iCHHE BPAUlEHHA 3NEKTPOABHrareas. nx 3TOro myck
Hacoca HYXHO NMPOH3BOAMTL HAa NOJIHOCTBIO 3&KPHTYIO 3aJABHIKKY (puc.
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35). BeHTHab AONXKeH OHTb 3aKDPHT €

7 ¢ ¢ Leabio OTKJOYEHHss MaHOMeTpa H 3a-

/, TMHpaBMs B BOAONONbEMHOH TpyOe BO3-

5 M ﬁ’ RyXa, KOTODH#i Npn NepeOM nycke fB-
asercs AeMmndepoM, CMArYaUIHM THA-

paBiuuecKuit yAap o 3aKpHTYD 3a-

m; Lm ABHXKKY. IIpH 3TOM C/EQYET OTMETHTS,
YTO BHICOKOE PACNOJIOKEHHE CTaTHuec-

Koro ypoBHfl (2—3 M OT OTMeTKH pac-
NOJIOKEHHS 32[BHAKKH), H3-3a KOTOPO-

4 ro ofwKit o6beM RO3AYXa oOKaxercsd

a0
IR

|5 HeBOJbLIHM, MOXeT NPHBECTH X 3Haul-
TeNLHOH CHJIE THAPABAHYECKOTO YyHAa-
é, |2 pa. Jlam Takux cayyaeB HeoOXOAHMO

npon3soauth nyck npu 05 crenern
OTKDBITHA 3JaABHXKKH, T[IOC/je 4ero ee
HYXHO NOJHOCTbIO 32KPHITh.

ITocnre 15—30 ¢ paboThl Hacoca
1 OTKPHBAeTCA KpaH R BHIIYCKaeTCS BO3-
AyX, Mocje uYero OH 3aKphiBaeTcss i

$HKCHpYeTCH NOKa3aHHe  MaHOMeTpa.

— 3aTeM TNIPOH3BOJAHTCH OCTAHOBKA 3JIeK-

Puc. 35. Texnomoruueckas cxema  TPOHACOC3, TIPH 3TOM  NpEABAPHTENE-

ofopynoBsaNHs CKBaXKMH 3aNOPHO- HO 33aKPHBACTCA BEHTHAbL H MEHRIOTCH

peryaupyomeit apmMarypoi MecTa NOAK/IOYEHHA ABYX ¢a3 nuraio-

4 — norpyxnoft anextpomacoc;: 2, ero 1nponoxpa. npoﬂaaonﬂ'r(‘.ﬁ TIOBTOP-

’ca—)l:::ﬁ;ﬁg}l:gfmgﬂf:Boni;)gg_' nuit nyck. [Ipn GoaslleM noKa3anMH

eNHasd KOJMOHRRa: 5 — pemTHab; 6-. MAHOMETPA HanpasneHHe BpPalleHHs
KDaH; § — 3anBuXKa; §—cBopRuA  HAcoca GYAET NPaBHJIBHLIM.

Banopruft tpyGonposon. Tlpu OTCYTCTBHH K7nanaHa y Haco-

Ca HJH TpH HATHYHH Y KJIamaHa oT-

BEPCTHA OCTZHOBKY HEO6XOQHMO npo-

H3BOAHTb NPH BEHTHIE H KpaHe, OTKPHTHX AJA BNYCKa BO3AyXa B BO-

DONOABEMHYI0 KOJMOHRY Tpy6. IIpM HCBWNOJHEHHH STHX IefCTBHI B

pesynbTaTe ONOPOXKEHHA BOXONOABEMHON KOJOHHH B Hel ofpasyercs

BakyyM. [TOBTOPHHI NycK NPH 3THX YCJIOBHAX GyRET CONPOBOXRATHCH

THAPABAKYECKKM YAAapOM, NpeBHILeHue AABJEHHS KOTOPOrO MOMXKET Npi-

BECTH K aRapufiHofi CHTYauuu.

Ilocne onpeaesieHHA NPaBHJALHOMO HaNPABJEHHS BDPAUIEHH NPOH3BO-
ANTCH TIPOBEpPKa Ha COOTBETCTBHE XapAaKTEPHCTHKH Hacoca napaMeTpaMm
CKBaXXHHH IlJs1 3TOro NPOH3BOASATCH KOHTPOJBHBIE 3aMepul AMHAMHNCC-
KOro yposns npux 3—4 pexumax Nnojaid BOAH, LaBJeHHs B TpyGomnpo-
BOJe M0 MAHOMETPY, 4 TaKXe YEpe3 BEHTHUNb NPOBEpPAETCS HaaHuyue nec-
Ka B Boae. Ecim paGoTa Hacoca H CKBAasKHHBL IIPOTEKAeT HOPMAJBbHO,
ycTaHaBauBaeTCsl paGoyuHil pexHM.

Ecau pabouuit pexxuM obGecneynBaercs NyTeM APOCCENHPOBAHHS 3af-
BIAKKOH, HEOOXORHMO NPOBECTH 3aMEHY HAacOCa NOHHXEHHON MOIIHOCTH.
Ecan e ofecneyHBaeTCR KOpMaJbHHi pexXuM paGoTH Hacoca, TO He
NONycKAaeTcst AJHTEeNbHAR €r0 3KCNJAyaTauusl NPH NMPOH3IBOAHTENLHOCTH
MeHblIcH HOMHHaJbHOH Ha 70—80 %. Ilpu sToM cleayer npoH3BecTH
YCTaHOBKY Hacoca ¢ MeHbIIell NPOH3BOAHTEBHOCTBIO,

Ecan npn paloueM pexxnMe ob6Hapy»KMBaeTcs BBHIHOC TeCKa, TO cne-
AYET CHH3HTb NPOH3BOAHTENLHOCTE HACOCA TYTEM NPOCCETHDPORAHUA IO
3HayeHHA, NPH KOTOPOM NECKOBaHHe NpeKpaTHTcs. B npoTHBHOM Ciywae
Heo6XORHMO rnpou3BecTH oO6cCieJOBAHME CKBaXKHHB C LEILI0 PEMOHTA,
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7.14, Tlyck nacoca B mpouecce 3KCAAYATanu# Aas GechunbTpoBHX
CKBA)XXHH, CKJIOHHLIX K NMECKOBAKRHIO, IIPOH3BOAHTCA Ha 3AKPDHTYIO 3aABHNK-
Ky, NOcCJ/IC 4ero ee I{EOGXOIIHMO NJAaBHO OTKPHIRATD, l'Ipn 3TOM Ha Ha-
coce B 0673aTeJbHOM NOpALKE I0JKeH ObiTh O6paTIHil KJanaH.

[Tepen ocTaHOBKOA NpefBapHTCALHO HEOOXOAHNMO NJABHO 3aKPHITh
3aJIBHXKKY H TTOCJIE NOJIHOTO 3aKPLITHA OCTAHOBHTL HACOC. Bpeuﬁ OTKDPbBL-
THS H 3aKPbITHA IIPH 3TOM MOXCT COCTaBHTHL B 33aBHCHMOCTH OT KOHKpeT-
HHX ycaoBHit oT 30 ¢ a0 5 MHH.

Ha puc. 36 npexcraBaena TexHosorpyeckas cxema CKBaXKBHB, KOTO-
pas MO3BOJACT NOJHOCTLIO aBTOMATH3IHPOBATb pEAKHM INyCKa H OCT3aNORB-
KH NyTeM NPHMGHEHHS KOJbUEBOH 3aABHXKKH I YNPaBJAfIOUIEro Kjaanaua,

OBCJIENOBAHHE U PEMOHT CKBAXHH

7.15. B npouecce 3xcnjiyaTauuy MoXKeT NPOH3OHTH CHHUXKEHHE yaeh-
HOro Xe6HTa i BHIXOA H3 CTPOA OechHILTPOBOI CKBa)XKHHBHI NG PRAY [PH-
YHH!

NOCTYRJICHHE NOPOAB B BOAONPHEMHYIO BOPOHKY No 3aTpybHOMY npo-
CTPaHCTBY B PEIyJbLTATEC HCKAUGCTBEHHON 3aTPYOGHON LEMEHTAUHH;

H3Hoc o6caaHuHX TPpYyG B pe3yabTare AJMHTRNLHOH IKCNIyaTauHH;

00pyLicHHe KpOBJIK BOAONDPHEMHON BOPOHKH;

YMCHBIWICHHC PAa3MepOB BOPDOHKH B De3yAbTATC B3PHIXJCHHS 11 OMJIbI-
BaHHR OTKOCOB.

7.16. JAns ycTAHOBJEHHS TPHYMH BHIXOAR CKBAXKHHLI M3 CTPOA [pO-
H3BOIHTCA NpPElBAPHTENbHOE O6CJe/0OBAHHE COCTOSTHHA CKBAKHHHW H BO-
2OMNoILEMHOTO OGOPYAOBaHHA: H3Y4aeTcd TCXHHYECKAsh ROKYMEHTALIsA
N0 CKBaXHHe, JOKYMEHTH IO 3KcnayaTtauud. IIpr obHapyxeHun aedek-
TOB CKBAaXMHL!, BOAONOA®LEMHOTO OGOPYAOBaHHA, TpPeGylOIHX pPEMOKTA,
NPOH3BOAHTCA JeTaJ/ibHOe ob6clienoBaKKe.

7.17. B nepsyro ovepeab JeTanbHo OOCJIEAYyeTCH BOAONOABEMHOR
ofopyaoBanue. Ecai OHO HcpaBHO, TO MPOBEPSAETCH TCXHHYECKOe COCTOA-
HHE CKBAXHH C NOMOLILI0 CNEUHANbHEX JIOBHILHHX M PEMOHTHHIX HHCT-
PYMEHTOB, a TaKkXe ¢ NMOMOUILIO 2BTOMATHYECKOR KapOTAXKHOH CTaHLHM
CKB-69, paspa6orannoi uncruryrom BCETHHIEOQO cosmectrHO ¢ 06be-
IHHeHHeM PoccenbX03BOACTPOA.

B pesysbrare AeTanbHOro o6c/efOBaHHSA BLIABJAAETCHS MECTO KOppo-
3HAHOro pa3pyweHHA o6caZHKX Tpyb, KauecTBO 3aTpyGHON UEMEHTaUHH,
COCTORHHE BOXONPHEMHONA BOPOHKM (ri1yGuHa, HaJHuHe MHOPOAHHX Npex-
MeTOB M OOpYUIEHHbIX NOPOJA KPOBJH) M COCTAB/JSETCH 32KJOYCHHE Ha
PEMOHT CKBaXRHHI.

Texunueckoe o6csieJoBaHHE H PEMOHT CKBaXKHH B GOJLIUMHCTBE CaY-
4aeB [TPOM3BOAMTCSH CNEUHAJH3IHPOBAHHHMI OyPOBLIMH HJH PEMOUTHLIMHU
OpPraHH3aUHAMH,

?7.18. Tekywuit peMont GechHNbTPOBON CKBAXKHHKI OCYLIECTBASETCA,
Kak NpaBHao, pa3 B roA. [IpH TekylleM peMOHTe NPOH3BOAHTCA npodH-
JIAKTHYCCKHA DEMOMT Hacoca, OYHCTKA BHYTPEHHeH NOBEpPXHOCTH obcan-
HHX Tpy6 OT OTJOKCHHI cONeR M NPOAYKTOB 3/eKTPOXHMHYECKOH Koppo-
3HMH, yJaNeHHE H3 CKBAXHHH IIOCTOPOHHHX NpeAMETOB, 3aMepseTcs FJay-
GKHHA CKBaXKHHM W onpejenserca raySuxa BopoHkH. [IpH neoGXORUMOCTH
NpOU3BOAHTCA yrayGneHrne BOLONPHEMHON BOPOHKH 110 JAONYCTIIMHX pa3-
MepoB.

Jns BHIOJHEHHA TEXYIMErD PEMOHTA MOXeET GLiTh HCNONL3OBAN pe-
MOHTHLIK arperaT ATP/2M, cosnanumit Ha Gase 6ypoBoit yCTalOBKH
ABB-2M nuxctutyToM BCETHHIEO commecrHo ¢ obweauncaveM Poc-
cenpxo3soncTpodt 1 benopycckum creurtpecrom ITpoMGypBoA.
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7.19, KanxTtanpHuili peMoHT Oec-

GQUALTPOBEIX CKBAXKHH  NPOUIBOAHTCH

20 C lEAbl0 BOCCTAHOBJCHHS HX NPOH3-

BOAHTENLHOCTH H  HOPMaJIH3alHH pa-

6oTHl NMyTCM KpellJeHMs CTBOJ4, 3a-

Tpy6HOt uLeMeHTauMH oO6caaHOA IKo-

JIOHHB,  yraybaeHns  BoaOnpHeMHORH
BODOHKH.

Pemour ofcamuumx tpy6 Gecduan-

TPOBHX CKBAa:XHH NPOH3BOAMTCA He-

—H M CKOJMBKHMH criocoGamy:
P B INpejejax y4acTKa KOPPO3HOH-
d HOro H3Hoca obcaAHHX TPYO nOA AaB-

JEHReM 3akayHBaeTCs UEMEHTHHI pac-
TBOP, KOTOPHIil nocCJe 3acTHBaHHA
v pasbypusaerce;
€C/IH TO3BOMAKT TEXHHYECKHE YC-
JOBHH  2KCNAYATAalUMH, B  CKBaXKHHY
14 ONyCKaeTCs HOBAA KOJOHHA OOcagHBIX
Tpy6 MeHbulero AHaMerpa ¢ nocieny-
IOUIKM UEMCHTHDOBAHHEM  KOJbLEBOrO
3aaopa.
L 3aTpy6uax UEMeHTANHA npous-
Puc. 36. Texuonormuwecxas cxema DOAMTCH B TeX CyHasX, Koraa Gawmaxk
ABTOMATHYECKOTO YNDPABNCHHE Pe- KOJOHHW 00CajHHX TpyS HaxoAnTCH
XHMOM NyCKa H OCTAHOBKM BOAO- B YCTOHYHBHIX NMOPOAAX, BHIlEe KPOBJIH
safioprux cxsammn BOJAOHOCHOrO TrOPH3OHT3a. Huxke Gam-
1 — morpy»uoli saexkrponacoc; 2—  MaKa YCTaHaBAHBAaeTcsA NaKep H npo-
ofpatunikt knanad; J—oGCcaRBAN  paponyrey 3aTpyOHas HEMeHTANMA O6-

KOJONHA; 4 — BORONOABLEMHANA KO-
NOHR&; 5 — kpan; 6 — manomerp; IUENPHHATHM crnocofOM, mochae uYero

J/

Z‘o—nb!;gr;aazﬂﬂﬁ!::#mf{an;ﬂ:TPSe;- paabypuBaeTc LEeMEHTHAA MNpolbKa.
X0A080# KpaH: J0 — cEopHmA Ha- Bo Bcex cnywasx nocse peMOHTa,
NOPHLIR TPYGONDOBOA 2 TaKHKe ¢ UCTbIO YrayOJeHAs BODOH-

KH TIDOH3BOAHTCH OTKauka SDJAHGTOM
HIH JDYTHM BOJOMOLBEMHWM  Mexa-
HHA3MOM.

{15 KanMTanbHOrO PEMOHTA CKBaXKHH rayGumofi no 500 M crenyer
HCcnoAb30BaTh PeMOHTHHWHA arperar PA-15, usroropnewHmit Ha Gase Gy-
posoit ycranosku IBA-16B, a pas cksaxxud rny6uHolt go 100 M — ar-
perat YPC-18, puinojxenHuift Ha G6a3e Gyporoit ycraHoskn YPB-2A [35].

7.20. DkoHOMHYeCKaA 1enecO06PA3HOCTL PEMOHTZ CKBajkKiH OMNpeae-
JAIeTCA B 3aBHCHMOCTH OT CTOHMOCTH PEMOHTA, CPOKa 3IKCMIyaTaUuHH H
CTOMMOCTH GypeHHs HOBOH ckBaXXHMHW. CTOMMOCTh OQHOTO KalHTAJbHOrO
pemonTa GecHUNLTPOBON CKBAXKHHH JOJXKHA COCTABJAATL He Gonee 50 Y
CTOHMOCTH GYpeHHs HOBOf CKBaXHKHH, a Tekyuwero— ne Gonee 20 %.
B nporuBHoM cnyuae GypuTcst HOBas cKBaXkuHa. C uenbio S5KOHOMHH MO-
}KeT OblTh HCNOMB30OBAHA BOJONPHEMHAA BOPDOHKAa BWIIeJeR H3 CTpOs
CKBAXKKHH, 1A 4ero 8 pajaayce npumepuo |—1,5 M OT eTapofi ckBaKH-
Hbl GYPHTCA HOBaf CKBAaXKHHA.

NOANEP)XAHUE IMPOEKTHON NPOU3BOIUTEJ/IbHOCTHU
7.21. BoabwnHCcTBO GechHNBTPOBLIX CKBa;KHH paboTaeT AAMTe/NbHOE

BpeMs Ges cylecTHeHHOro cHHXKeHuA ae6ura [8, 41]. KoneGauue rx mpo-
H3BOAUTEJLHOCTH B OCHOBHOM NPOHCXOAUT B pe3yibTaTe CMEHH HACOCOB
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pa3HoR MOULHOCTH. Kak npaBuao, G6ecHbLTPOBHE CKBaXHHW B Ha-
crosmee BpeMst OBOPYAYIOTCR NOrpyXHHMH HacocaMH THna D1IB. Ha.
cochble ycraHoskKH DIIB BbINyCKaKTCH IPOMMLILJEHHOCTHIO B COOTBETCT-
un ¢ [OCT 10428—79 cepuiiHo, ¢ pasAuuHOfl TeXHHYecKOR Xapakrepu-
criuxkoft [36]. Hasm BOAONOABEMA MOTYT NPHMEHATLCS N APYrHe pasnoob-
pa3Hble THIL HACOCOB.

7.22, TlpoeKkTHas NPOH3BORHTENBHOCT, OecPUILTPOBOH CKBAKHHH
noaaepxupaercs paboToft Hacoca NpH COOTBETCTBYIOUIEH ero Harpysxe.
Sxcnayarauns 6echuIbTPOBOA CKBAXKHHE, 060PYA0BAHHOR HACOCOM, NIPO-
H3BOJAKTE]BbHOCTh KOTOPOrO GOJIBIIC CTPOHTENBHOrO AeGHTa, IPOHIBOAUTCS
(c meabl0 yMeHblUEHHS BOAONOAAYH) ¢ NPHKPHTOA 3aABHAKKONH. IIpH He-
OGXOAHMOCTH YBEJ/IMYEHHSI IKCIVIYaTAIKOHHOrO AeGHTa NPOH3BOAHUTCH AO-
NOJHUTEBHAA NPEANYCKOBAaA MPOKAYKA AJS CO3JlaHMR YCTOHYNBOCTH BO-
AONPHEMHON BOPOHKH MNOBHUIEHHBIX pPa3MepoB NPH COOTBETCTBYIOLIEM Ae-
6ure. CoxpaHeyHe yAeJbHOTO AelATa M OTCYTCTBHE NCCKOB@HMA B
npouecce 3KCMAYaTaUHH CBHACTENLCTBYET O HODMa/JbHOM COCTOSIHHH
CKBAMMHLI,

PABOTA HATHETATEJIBHBIX CKBAJKHH

7.23. HarneraTtenbhne GecHUALTPOBHE CKBAXKHRHW N0 HA3HAYEHHIO
MOTYT HCMONb3OBATHCH AN 3aKAYKH MPOMCTOKOB H ANA HCKYCCTBEHHOTO
BOCIIONTHEHHA 3aMacoB NMOA3EMHLIX BOJ.

Mo cnocofy MoRayn MUAKOCTH BHAGNSIOTCH CKBAXKHHH CO CBOGOJ-
HLIM HAJHBOM YEpe3 YCTbC CKBAaXKHHH H HATHETAaHHEM NOJX JaBJCHHCM,
KOT[la Hanop NpeBullU2eT OTMETKY YCThS.

7.24. Ipu Hanuse caepyeT H3GeraTb cBOGOAHOrO MAaAEHHS KHAKOCTH
B CKBaXHHY, BO H306eXaHHe ee a3paluH, NOITOMY BOJONOAamNlan Tpyba
onyckaeTcs HiXe QHHAMHYECKOrO YPOBHS HarHeTaHUS.

ITpn HarHeTaHMH XUAKOCTH IIOJ AaBJEHHCM NPOH3IBOAHTCA TEPMCTH-
3alHs OrOJIOBKA CKBAMKHHLL

B npouecce HarHeTaHHA 3aMepsieTcs Pacxod, NAHHAMHYECKHR ypOBeHb
HIH H3OLITOUHOE aBJEHHE Ha YCThe CKBAXKHHM.

7.25. BecounbTpoBHE CKBaX{HHL, TpUMEHACMHE It HarHETaHHSK
NIPOMCTOKOB, COODPYXKAIOTCA B NECYAHHIX FOPH3OHTAX, 3AKJIOYAIOUHUX NOA-
3¢MHbIE BOARI, He NPHIOAHHE AJA XO3AHCTBEHHO-TEXHHUECKHX HYXKA M He
NpeACTaBARIOUIME ILEHHOCTH B NMPOMKIINIEHHOM M Je4eGHOM OTHOLICHHH.

7.26. B ueasnx nosuiueHds 3)GHEKTHBHOCTH HArHETAHHA H CHUXEHHS
CKOPOCTH KOJIbMATALMK BOAONPUEMHOM NMOBEPXHOCTH HEOGXOAHMO NPOH3-
BOAMTL NpPeABAPHTEJbHYI0 BOXONOArOTOBKY 3aKaUHBAa€MOA XHAKOCTH, B
KOTOPYIO BXOASIT MEPONPUATHA NO OTCTAHBAHMIO MHHEPAJbHHIX ¥ OPraHH-
4eckHX MaTEpHa/oB, €ee Aeralaliif W xJopupoBanue. XOpPHPOBaHHE NPO-
M3BOAHTCA HE3aBHCHMO OT CAHHTADHOTO COCTORHHA 3aKaYMBACMON XHA-
KOCTH BO H3Gexande PasBHTHA Ha MeCYAHHX OTKOCAX MHKDOOPraHH3IMOB,
CNocoGCTBYIOIAX 0GPA30BaHMIO MJLIBYHHRIX CBOACTB M BRINOJIAXXKUBAHHIO
OTKOCOB.

B npouecce HarHetranHs NPOUCXOAHT NaneHHe POH3IBOAHMTENLHOCTH
33 CYeT KOJLMAaTallMH OTKOCOB BOAONDHEMHOR BOPOHKH. BoccTaroBienue
NPOH3BOJAHTEILHOCTH GecHALTPOBOA HATHETATENLHOR CKBAXKHHLI NMPOU3-
BOAMTCA NyTeM NPOBEAEHHA OTKaYKH C ILleJIbI0 CHATHA BEPXHEr0 3aKOJb-
MaTHPOBAHHOTO CJIOS C OTKOCOB BOPOHKH.

Ilepronnyeckd MOBTOPSIOUHECS NPOUECCH MAEKONHMATAUHHA OTKOCOB
BOLONpHEMHOR BOPOHKH 6GyAyT CnOcOGCTROBATb POCTY €€ Pa3MepoB, IO-
3TOMY GecHILTPOBYIO HATHETATEJbHYIO CKBaXKHHY CleAyeT CTPOHTh ¢
BO3MOXXHO MHHEMAJbHHMH pa3MepaMK BojonpuemHoRl BoponkH. IIpous-
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BOJHTENLHOCTh HATHETAHHA B IIEPHOXR SKCNAyaTaUHH PEryaUpYeTCH BeJH-
YHREOA Hanopa, KOTOpLIA ¢ POCTOM BOPOHKH OYAET yMEHbINATHCA.

JIUKBH ALV CKBAJKUH

7.27. BechunbTpoBHe CKBAXKHHL re0JIOFrOpa3BeA0YHLEEe, BHIOXHUBILHE
CBOE lie/1eB0¢ HazHaueHHe, H SKCINYATALHOHHHE, HERDHIOXHHE ANA AaJlb-
HeflLIeH SKCMVyaTaunH, NoAAeKaT Jikauaaunn [31].

Ipasuna [31] smBaswTcs 06s3aTe/bHRIMH LA BCEX NDEANDHATHH,
OpraHusauHi U y4Ype:KAECHHR, He3aBHCHMO OT BENOMCTBEHHOH NOXYHHEH-
nocTH. KOHTpONb 32 BHIOAHEHHeM PabOT IO JHKBHAALHOHHOMY TaMMNO-
HAaXY CKBAXHH OCYUIECTBJAETCHA re0JOrH4eCKHMH yNpaBaeHHsAMH, OpraHa-
MH OXpaHli BOJHHX PECYPCOB, MECTHHIMH CAHHTAPHO-3NHAEMHOOTHYETKH -
MH cnyxGame u opranamy T'ocroprexnagsopa CCCP.

7.28. Ha nuxByA2uH410 CKBAXKHHLI COCTABARRTCH TDPORKT, KOTOPOMY
npejulecTByeT geTaJjbHoe ofc/eoBanue CKBAXHHE, [To oKoHyauuyu paGoT
€OCTaBJiseTCs «AKT HAa INPOM3BOACTBO JMKBHAAUMOHHOTO TAMMOHZXKay.

7.29. BogmonpHemHass BopoHKa GecuAbTPOBBX CKBaXKHH BO BCEX
CNyuasix 3amOJHAETCS NEeCcKOM HJA IpaBHeM COTacKo cnocobaM, H3Jo-
XCHHHWM B pa3jene b yacrosawero PykoBozcTBa.

8. TEXHUKO-3KOHOMHYECKASA OLLEHKA
UCNOJIb3OBAHHA BEC®HJILTPOBBLIX CKBAKHH

T'EQJIOTrO-TEXHUYECKHE M 2KOHOMHUECKHE
NPEMMYLIECTBA BECOHJILTPOBLIX CKBA)XVH

8.1, Ilpn xavecTBeHHOM YCTpoiicTBe GechHILTPOBHIE CKBAXKHHB HB-
JIAIOTCH HaZeXHHIMH HHXKEHEPHEIMH COODYXeHHAMH AJg oT6opa noasem-
HHX BOZA H 006.1aXa10T PAAOM KOCTOHHCTB.

S¢dexTurHOCTL 6ecHHALTPOBLIX CKBAXKHH NPH TeOJOropa3BeiOuHLIX
paboTax COCTOHT B CJAEAYIOIIEM:

yReAuueHHe YIeNbHHX KeOHTOB FHAPOTEONOrHYeCKHX CKBaKHH;

3KCIIyaTAUHOHHBIE 3aMacH MOA3EMHBIX BOA NPOMHIJIEHHHX Ka-
Teropufi Moryr OHTh OGOCHOBAHH 6eCUALTPDOBHMH CKBRAXKHHAMH €
MaJbsM auameTpoMm o6cafHHX TpY6, KOTOpHe o6ecrneuHBaIOT 3KCIVIya-
TalLHOHHKE ReOuTH;

BO3MOKHOCTb BOAOOTOOPA H3 TOHKO3EDHHCTRIX H TJIHHHCTHX Ile-
CKOB;

IIOBHINIEHHe KayecTBa HWH(OpMalMH O BOAOHOCHHIX T'OPH3OHTAaX NpH
OJAHHOYHHX H KYCTOBHX OTKAuKax;

yBeJIHYEHHC JOCTOBEDHOCTH THADOreoJIOrHYecKHX NapaMeTpoB IpH
HCC/IEAOBAHHH OrpaHHYEHHHX IJ1aCTOB;

H3MeHeHHe IIPeACTABJEHHA O MOTEHUHMAJbLHBX BO3MOXHOCTHX BO-
ROHOCHHIX I'OPH3QHTOB;

COKpallleHHe YHCJIa pa3BefOYHHX CKBAXKHH;

yBeJIHueHHe CaDaHTHPOBAHHHIX 3JKCIIYyaTAaUHOHHBIX 3amacos  NOX-
3EMHHX BOJX

yCKOpeHHe HAPOre0JIOTHUECKAX HCcae/ 0BaHUN.

8.2, Texnonoruueckuit a¢exT nNpH COOPYIKEHHH CKBAMKHH AOCTH-
racTcs CJAEAYIOUIHMH ¢PaKkTOpaMHu;
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ynpollle#e KOHCTPYKKKH H YBEJAHYEHHE HAAEKHOCTH CKBAMNIHEEL
B LIEAOM;

HCK/IOYEHHE H3TOTOBJIEHHA H YCTAHOBKH (HIAbTPa;

yMEHbLIEHHE TNyGHHBE CKBAMXHHEL,

yMeHbllleHHe AHaMeTpa H AJHHN o0caZHHX TpyO (MeTasJIoeMKO-
CTH CKB3XHH);

ycTpaHeHHe Tpoliecca pa3rIHHH3aUHH MPHUCKBAXKHHHOA 30HW BO-
JIOHOCHOrO 1IJacTa.

8.3. BosonorpeGurenn moay4alOT 3KOHOMHueckHRl sddexr 8 npo-
Iecce SKcnayarauru GechuabTPOBHX CKBaxXKHH, O6/jaromapss KOTOpbim
o6ecneyHBaloOTCA:

BHICOKHe Je6HTH npu HeGosnbmIMX PaGOMHX TNOHHIKEHHAX H YCTOR-
YHBOCTb HX BO BDECMEHH;

YMeHbLUEHHE TJAYOHHN 3arpy3KH CKBAXMCHHHLIX HAacOCOB H BHICOTH
oALEMA BOAM;

OTCYTCTBHE KOJbMaTalHH BOJONpPHEMHHKA;

yBelHUEHHEe CPOKa CAYKOW ckBaxuHn B 5—I10 pas (g0 30—50
net);

HckmoueHHe GypeHHs HOBHX CKBAXHH;

yMeHbUIeHHe OOIIero YHCJIAa SKCNAYaTAaUHOHHHX CXBAXKHKH Y BOIO-
notpebures;

COKpallleHHe AJHHB BOAOBOAOB, JHHKHR Snekrpomepejaad,  HKCAA
TpaHchHOPMATOPHHX MOACTAHUKMA H APYrHX COOPYXEHHR, 3eMeJbHHX
momanes;

yMeHbUIEHHEe DacxoAa SJEKTPOIHEPrHH HA NOABEM BOABI U3 CKBA-
XUH;

IKCnNyaTanHus 6e3 peMOHTA RO H3HOCa O6CazHHIX TPYG;

NpoCToTAa BOCCTAHOBJCHHA BOAOHPHEMHOﬂ YaCTH CKBAXKHHE [y-
TEM IIDOKAUKH.

8.4. B uenom skoHoMHuecKHA 3¢d¢ekT OT npuMeHeHHs OGecditin-
TPOBHX CKBaXHH NOJYYaeTCH B Pe3yJabrare:

CHHXXEHHS 3aTpaTr Ha COOpYyKeHHe BOR03abopa;

COKpaleHHs IKCINYaTALHOHHBX PacX0J0B;

yMeHblIeHHs! ce6eCTONMOCTH BOAM,

COINIOCTABJIEHUE 3ATPAT HA COOPY)XEHHE CKBAXHWH
C ®NJIbTPOM H BE3 ®UJIbTPA
B OHMHAKOBbLIX YCJIOBUAX

8.5, CrouMocTh COOpYXeEMA BOA03a00DHOR CKBaXHHW ONpeaens-
eTCS NPH COCTABJEHHH INPOEKTA, KCXOAA H3 o6beMOB GypeHHS, BCMO-
MOraTeflbHHX ONEpauMd, COMyTCTBYIOWMX paboT A 3aTpaT Ha MaTepH-
anu,

[TpoekTHa® CTOMMOCTb COOPYXEHHS CKBaXKHMHH 34BHCHT HE TOJb-
KO OT ee KOHCTPYKIHH, HO M OT NOAXOJA X KOHKPETHWM HOpPMaM K
o6bemMaM jaononHHTeabHHX pabor. Ha npakTuke Hepeako npoexkr ua
CKBaXHHY, 0COGEHHO B CJaGOH3YYEHHWX YCJAOBHAX MJIH AAA HOBOX
KOHCTPYKILHH, COCTaBJIAETCA C HEKOTOPWM 3aMacoM CPeACTB, NO3TOMY
TIPOCTOE CPaBHEHMe KOHKPETHHX IIPOEKTOB He AaeT OGLeKTHBHOH OueH-
KM 3aTpaTt cpeAcTB. DTO BO3MOXHO TOJIbKO NpH 3aJOXEHHH B [IPOCKT
OfTHMAJBHBX 00bEMOB.

[Ipu coopyxenun O6ecHIALTPOBBIX CKBAXKHH  COKpalleHHe Kami-
TANbHHX BJOMEHH OCYILEeCTBASETCH 32 CUeT DAAA CJaraeMbiX: MeHb-
wed ray6unl GypeHus H LIHHH OGCAAHHX TpYO, OTCYTCTBHR CHIALT-
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pa, PasrJHHH3IANHM H T. X, a YAOPOXaHWe — B pe3yJabraTe Nposene-
HHf paGoT nmo (GOPMHPOBAHHIO BOXONpPHEMHOH BOPOHKHM. UpeamepHo
ANnTeNbHAd CTPOHTENLHAS OTKaYka BH3WBaeT yAopoxaHHe OechHJbT-
poOBOf CKBaX{WHB. Dosiee HHTEHCHBHHR peXXHM OTKa4ukH oGecneduBaeT
OHCTPYI0 pa3paboTKY BOAONPHEMHOR  NONOCTH H CYLIECTBEHHO YiAe-
WeBJISET CTPOHTENLCTBO.

8.6. CTOMMOCTL COOPY)XEHHS CKBaXXWHH Ha Te0JOropasBeROYHHX
B CTPOMTeJbHHX paboTax oNpeAe/seTcs Pa3HHMH HOPMaTHBAaMH, NpPRH-
YeM N0 NepBHM 3aTPATH B ueioM Mesbiie [22, 38]. Ilpumepw crou-
MCCTH CKBAaXHH Dpa3nbXx ray6ud 8 BCCP mo Tem m ApyruM HopMaty-
BaM npuseRers B Ta6n. 21, 22, npHueM AJUTEABHOCTL CO3JIAHWS BO-

TaGauna 21

Cpannmenbnaﬁ CTOHMOCTb COODYIKEHHs pa3BEeAOYHO-2KCNAYATIUHOHHBIX
CKBAXHH NpH reonoropassegounnix paBorax wa Tteppuropun BCCP

I'nyGuua csc:{e::::b ngﬁsﬁ:n 3arparn
Paltlon  |ckBaXMHh, | KOHCTDYKUHA CKBAXKHE| cxpawun, |ckpaxunm, (K8 1 MYeyr,
™ pYS. u'/cyT PYG.

I'ronro 260 C duabTpom 12211 1200 10,18
230 Becopunstposas 9551 2800 3,41

Pegnua 190 C ¢uabTpoM 10134 480 21,11
172 BecpnabTpoBas 9 339 2300 4,06

K06 n, 100 C ¢uapTpoM 5791 600 9,65
Poraues 78 Bectu.TpoBasn 5 336 3300 1,62

AONpHEMHOX BOPOHKH B HHX NpPHHATAa paBHoR 5 cyr. M3 nux BHAHO,
YTO 3aTpaThl Ha Gec(hu/IbTPOBHE CKBaXXHHHW MOryT OGHTb MeHblue, paB-
HH HJR GoJble, YeM CKBaXHHH C (HJALTPAMH, B 3aBUCHMOCTH OT HH-
ANBHAYAJbHEIX KOHCTPYKUHIT H NPHHATHIX HOPMaTHBOB.

B cpeaneM CTDOHTEJBHYIO CTOHMOCTH CKBAaXHHH OechHILTPOBOR
H C (UILTPOM B OAHHAKOBHX YCJOBHAX MOMKHO CUHTATh INPHMEDHO
oaunakosoll, Ho 3aTpaTh Ha moayueHHWH KyGoMeTp Boan B OecHib-
TPOBHX CKBaxHHax MeHblle, B BHAY MX Gosee BLICOKOR mNpOH3BOAR-
TEJbHOCTH,

Cneayer YYHTHBATh, YTO NPH OXHHAKOBO# oOIleR CTOHMOCTH Yy
6echHHIBTPOBOIl CKBAXHHW OTNazaer HeoOXOAHMOCTh B JIATYHHOR ceT-
Ke M ADYIHX IBETHHX METaanaX, ynorpebJsieMBX A/ H3rOTOBJEHHS
¢uabTpa.

8.7. OcHOBHas SKOHOMHS NIDH COOPYXeHHH Gec(PMILTPOBHX CKBa-
MHH JOCTHTZeTCS 32 cyeT OGUIET0 MEHBIIETrn KONNuerTBa CKBAXHI A
yAOBJETBOPEHHA 3asBleHHOR notpe6HocTH B Bojae, GoJiee AJIHTEJBHO-
ro Ccpoka HX CJIYXOH, CHHXEHHA 3aTpaT Ha NIORBLEM BOAH.
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Tabaunma 22

CpaBHuTe/bHAS CTOMMOCTBL COOPYXCHHA Da3BEAOYHO-3KCNJAYATAUHOHHBIX
CKBAXKHH NO CTPOMTEJIbHHIM HODMamM Ha Tepputopuun BCCP

Tay6una CmeTHas Cpeanuft 3aTpaTs Ha

Pafion | ckpaxkHBH, | KOHCTDPYRIRHS CKBAXKHKE cg;&"a‘;::::. c:f;dm“;uu, 1 m'/cyr,
M pYS. MY cyT pYé.
Bpect 232 CpuasTpom 15 314 1320 11,6
215 Becdunsrposas 15 649 2400 6,5
Ko6puu 170 C duasTpom 11 906 960 12,4
160 Bechrabrponas 12120 1560 7,8
Knaobur | 86 C duabTpoM 6551 720 9,1
75,5 Bec¢uabrposas 6 556 1680 3,9

OLIEHKA 3KOHOMHUYECKOH 2¢¢EKTHBHOCTH
BECOHUJIbTPOBBIX CKBA)XMH

8.8. DxoHomuueckas 3(¢eKTHBHOCTL COOPYXKEHHS H SKCIyaTa-
InHH OecRALTPOBHIX CKBaXHH OMNpeAEaseTcd CHHXEeHHEM 3aTpaT Ha
CTPOMTENbCTBO BOAO3a60pa H IKCIMIYaTaUHOHHHX 3aTpPaT NpH ROOH-
ue BOZH.

lFopoBoit 3xkoHOMHYeckMA 5¢dexT or npHMeHeHHs OGecHABTPOBHX
ckBaxuK, coriacko Mucrpyxuuu locerpos CCCP*, paccunThiBaeTcs no

dopmyse
3=[(C1+EuK1)‘—(C=+EKKa)]A2: (43)

rae C; u Ca — cefecTOEMOCTb eRHMHHUR npoaykuuu (1 M3 BOAH) 4o
coOpyXeHHst OecHILTPOBHX CKBaXKHH H NOCJe HX BHEAPEHHA, py0.;
K, v K; — ynenbHHe KanuTaJbHHE BJOXEHHS B IPOH3BOACTBEHHHE
tbonan K0 M nocse BHeapeHHs GecHHNBLTDOBHIX CKBAXHH, py6.;, Es —
HOpPMaTHBHHHE K03 (HALUHEHT 5(DEKTHBHOCTH KAamHTAMLHHX BJOMXKEHHR
(Ex=0,15); A; — ronosofi of6beM TNPOM3BOACTBA NPOAYKUHH C IO-
Moupbio 6ecHRABTPOBHX CKBAXHH, M3,

Ilopsinox pacuera roAaoBOro 3KOHOMHYECKOro 3¢dexta IAf ORK-
HouHOoA GectHAbTPOBOM CKBaXXHHW H TIpynnoBoro  Bojo3abopa Hec-
KoJabKo orauqaercsd. [Tokaxem 3TO Ra npHMepax.

8.9, IIponapenem pacueT L/ OAMHOYHLIX CKBAXKHH rsyGunoit 120—
150 M, npunmmas 3a 6asy CpaBHEHHS OOMYHYI0 KOHCTPYKLUHIO CKBa-
MHH C OGHALTPOM B AaHAJNOTHYHWX THAPOTEOJIOTHYECKHX  YCJOBHAX.
OG6cayxHBalHHe CKBaXXHHH G6a30Boro H HOBOrO BAPHAHTOB NPHHAMA-
eTc OAHHAKOBHM H COXepXaHHe NepcoHala B pacdeTax He YUHTHBA-

* MHCTPYKUHS TIO ONpeAe]eHHI0 SKOHOMMYeckoit s¢dexTHBHOCTH
HCMO/Ib30BAHHA B CTPOMTEJNbCTBE HOBOA TEXHHKM, H3oOpereHuft W panuo-
Hanu3aTopckux npepnoxerun (CH 509-78), M., Crpoiuaaar, 1979.
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TaGnauma 23

Hcxopunie AavHpie M pacyeT roaosoro sxoHomuyecxoro spdexra
Ans oaWHOuHOR GechuanTpoBOA CKBAMHHM

Bapuanral

T e acaena ™™ | Ocosuasenue |, AR

Gazopntft | HoBRY
Boaonorpebaenne Qc M3/cyT 400 400
TonoBoRt o6bem nOOHMH A, m'/rox 146000 146000
BOAH!
A;=Q. 365
Jle6ut cxkBaxHun Qx M3 /y 20 40
Konuaectso uyacos pa6oTn — q 20 10
B CYTKH
Bricotra mozbemMa BOAH H M 80 a5
3aTpaTH 3JeKTPO3HEprHH Ay KBr.y | 84400 | 36200
B roa
Hin
A,=0,85 Qftn
10215755

KII1J nacoca Ny — 0,6 0,6
KI1I{ snekrpomBurarens Nan — 0,6 0,6
Konuyectso paboTaiomux n T, i l'
HACOCOB
Koauuectso vyacoB paGo- t y 20.365 | 10.365
TH B I'OA
KonnyectBo noaasaeMoit Q afe 6,12 12,25
BOAH ' '
CTORMOCTL  3J]IEKTPO3Hep- G py6. 1266 543
THH B roja
CMeTHasA CTOMMOCTh CKBa- Ce » 10 500 9800
KUHL
PacueTHufl cpox CayxOB Tox 7 15
CKBaXXHHH
Tonosas amoprH3auus Cq pY6. 1575 686
Cpeaserofosnie Texyufue (o » 2 841 1229
3aTpatel

C=Cy+Ca
Cebecroumoctb 1 M3 BOAH C,.C, » 0,0195 0,0084

C1,2=C/A;
YaeapHne  KanHTanOBJO- K, K, » 0,072 0,067
KeHHua )

Ky, 2=Cc/As
Hopmarupuuwit  Kosdgu- E _—
uueHT SQ)Q)eKTHBHO?‘.’TH " 0,15 0,18
Eanmo:xenm'{ 0.0303

HBeLeHHble 3aTPaTh 3:,3 . '

P RAe R P 1,93 PyéG. 0,0184
Tonomoit  3xoHOMHYECKUH 3 » 1737
s dexr

9=(3;—33)-A3
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ercst, B CTOHMOCTb CKBAXKHH BKJIOYEHO YCTheéBOe 0GOPYROBAHHE H CO-
3RaHAe 30HH CAHHTAPHON OXpaHH.

HcxoaHne LaHHHE M DPe3yJabTaTsl pacierd npaneflienw B Ttaba 23,
K3 KOTOPOH BHAHO, 4YTO rojoBOH SKOKOMHYeCKHH 3G RKT NpH HCIOAb-
30BaHHH OJIHHOYHOA OGecdHAbTpOBOH CKBaXXKHMHMW cocTasnaser 1737 py6.

ORHOBPEMEHHO 3a CUET YCTPaHEHHS (HUALTPOBOH XOJOHHH  CHH-
XaeTca pacxoX Meraqna B caejyiouleM Kojuyecrse. Bec | m obcan-
HOR TpyOm nuamerpoM 6—8” npunHMaercd B cpeaHeMm pasumM 40 «r.
Ha ¢RABTPOBYIO KOJNOHHY ¢ OTCTOAHHKOM H HAaAdHABTPOBORA HacThio
obued aauHsl 15 M TpeGyerca 600 xr merasia. Ha 1 M duabtpa zm-
amerpom 6—8” mpu npoceere MexAy nposoiokamu 0,6—1 MM pacxo-
AYyercst B cpejHeM 5 Kr Hepkaseloweid nposotoku uau 0,75 m? naTys.
Hokt cetkH. Ha paGouyio wacTe uanTpa AnueOit 10 m Tpebyeres 50 xr
HepxxaBelowe’t NPOBOJIOKK HAH 7,5 M? JaTyHHOR ceTKH.

3a cyer ¢uasTpoBON KOJMOHHW Ha oanoff GecthHALTPOBOM CKBaXKH-
He 3xoHomsTcs 600 Xxr craabueix TPY6, 60 Kr HepxKasewouweil nposo-
Joke (unr 7,5 M2 naryunolt cerxu). Kpome Toro, Ha GecduabTposofh
CKBAaXHHE MOXKHO YMEHBIIHTb JAJMHRY SKCIJYATalHOHHONf KOJOHHH H
TiepefiTy HHXKe Ha MeHbIUMN Auamerp oScaAHHX TpYS.

8,10. OnpeaennM rozosofi 3KOHOMHYeCKHH 3tdbdexT OT mnpuMene-
HHUs GecdMALTPOBMIX CKBaMHH Ha B0J103afope NPOM3IBOAMTENLHOCTRIO
20 000 m?/cyT B yenosusx BCCP,

TaBauna 24
Hexonubie naHHbE AAs pacyera
3 HCHH.
Toxasarens pCauna | Cmawuma |
poBast
Jle6uT cKBaXKHHK M3/cyT 1200 1800
BeicoTa nNOABEMA BOAW OT AH- M 28,5 21,5
HaM4yecKoro ypoBRs
KonuuecTso CKBaXuH wr. 17 11
Hauna TpyGonpoBosa Ao pesep- KM 4,2 3,2
Byapa
O6nem peaepsyapa M3 15 000 15 000
Cpeaunst CMETHaa CTOHMOCTb | ThiC. Py6. 12 12
CKBaXUHB
CTOoHMMOCTb H2COCHON CTAHUHE C » 8 8
KOMMYHHKALMSMH H CO3NaHHeM
30HW CAHHTapHOA OXpaHmW
CTOMMOCTb CKBAaXXKHH C HACOCHKLI- » 340 220
MM CTaHUHAMH
Croumocts TpyGonposoga » 168 128
CrouMOCTh pe3epByapa » 75 75
KanuraiabHHe BJOMEHHA B OC- » 583 423
HOBHbBlE NPOM3BOACTBEHHHE (OH-
bl
ViensHEE KanHTaJOBIOKeHHS PYG. 0,08 0,06
CpenHerozonbie SKCNAyaTauu- ThiC. py6. 51,1 36,5
OHHKle DAcXoAnl (3JEKTPOIHEp-
rusd, CcoRepxaHHe, OOCJIYXHBA-
HHe)
Cebecroumocts 1 M? BoAW py6. 0,007 0,005
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