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NPEAUCIHOBHUE

B nacrosmee BpeMsi B O0JIACTH NPOBEJEHHS! HHXKXEHEDPHO-IeOJIOTH-
YeCKHX H THAPOreoJOrHYeCKHX HCCNeLOBAHMH OTCYTCTBYeT eAHHOe
MeToAHUYEeCKOe nocobHe Nno NPOH3BOACTBY OTKAYe€K BOAK H3 CKBAaXHH
H 00paboTKR HX pe3y/abTAaTOB RJAA NOJYYEHHS HEOOXOAHMBIX pacyer-
BRX THAPOreOJOrHuYeCKHX MapamMerpoB B LEAAX HX HCNOJb30BAaHHA
NP POCKTHPOBAHHH 3HAHHH H COOPDYXEHHH, T1NPH H3HICKAHHAX I1OZX-
3eMHBIX HCTOYHHKOB BOAOCHAOKEHUA, a TaKKe A IPOrHO3a H3MeHe-
HHAX CFHAPOTEOJIOMHUYECKHX YCJHOBHHA. ITO 3HAYHTENBHO CHHIKAET TEeXHH-
qeCKHH YPOBE€Hb H KAauecTBO NPOBENCHHS OCHOBHOI'O H3 BHJAOB HHIKE-
HEPHO-TEOJIOTHUECKHX ¥ THIPOreoJIOTHUECKHX HCCAeJOBAHHH, a TaKke
AOCTOBEPHOCThL TNOJNyYaeMOH NpPH OTKaykax HHPOPMAUHH, 4YTO CYLIECT-
BEHHO BJiHAeT Ha BHIOOp HanbGodee ONTHMANBHHX NPOEKTHHX DEUICHHH.

3agaued HacTOsiLled DAGOTHL SBAAETCA  YHHPHKANHS  METOJUKH
NPOH3BOJCTBA OTKaueK H OOpabGoOTKH pe3yJbTaTOB MAJS CTPOHTEJbCTBA,
NO3TOMY paciiupeH Kpyr Bonpocos, zanoxeunbix B I'OCT 23278—78,
H Janb PEKOMeHJAIHH N0 IIOCTAHOBKE H TNDPOM3BOACTBY OTKAYeK H
o6paGoTke HX pe3yJabTaTOB A/ ONpefieNleHHs Ko3ddumueHTta BOJO-
NPOHHLIAEMOCTH H APYTHX I'HIPOTeONOTHUSCKHX NapaMeTpoB.

PekoMeH AllHH COCTaBJieHB! HA OCHOBE aHaaH3a W ob6ofiuieHust pa-
Hee pa3paboTaHHBIX BEeJOMCTBEHHBIX pEeKOMeHIAUMH M PYKOBOJCTB
uHcTutyTOoB ['maponpoekt Munsuepro CCCP, I'mnpoBoaxos Muusoaxo-
3a CCCP, ®dynaamentnpoekt Munmontaxcneucrpoa CCCP, ITHHUHUHC
I'occrpoa CCCP, BCETHHTI'EO Musreo CCCP H apyrux ¢ yvyeToM
Pe3yNbTaTOB HCCJACAOBAHHH BeAYIHX CHEHHANHCTOB B 3ToH 00JacCTH
(B. 1. ba6ymknua, ®. M. bouenepa, b. B. Bopesckoro, H. H. Bepu-
raaa, E. E. Kepxuca, B. A. Muponenko, B. I'. Camconopa, B. M. Hle-
crakosa, JI. C. f3suna ® Ap.) H OTpaxXaiT COBPEeMeHHHH YPOBEHL
HayKu ¥ TeXHHKH. lIpn HeoOxonuMocTH oO6pabOTKH JAaHHEIX OTKadek
Ha OBM pexkomenayercs Hcnouab3oBath PexomeHpauux no ofpaboTke
pe3ynbTaToB ONHTHHIX oTKauek Ha OBM, paspaborawnwme B LHHHWU-
NpoeKTe KaHl. TexH. Hayk A. M. KoMapoBhM.
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1. OBIIHE NOJNOXEHHA

OcHoBHbIE THAPOre0JIOTHYECKHE TaApaAMETPhI

1.1. OcHOBHEIMH CBOHCTBAMH BOMOBMEILAIOUIER Cpexnl, ONpenensiio-
HIHMY 3AKOHOMEPHOCTH JABHXEHHS B HeHd KHIKOCTH, $BAAIOTCA NOpH-
CTOCTb (IIYCTOTHOCTB) H NPOHHILAEMOCTh.

[TpouunaeMocTh — 3T0 CBOMCTBO NOPOJAB NPONMyCKaTh uepes cebA
KHEAKOCTh MM ra3 noA AeifictBueM nepenaxa paasaenus (I'OCT
23278—178).

IMpounmaeMocTh  Xapaxkrepusyerci  KosddHIMeHTOM TNPOHHIIae-
MOCTH

by = Qug Al/APF, (1)

rie @ — pacxoj KHAKOCTH, Ms-— BSSKOCTh KHAKOCTH (AHHAMHYEC-
kasa); Al— pauna nytH d¢uaaprpaunn; AP — nepemanx AaBleHus; F —
NJOMAlb NONEPEUHOr0 CeueHHs.

[Ipr reApOreoJOrHYeCKHX HCCAEHAOBHHAX NpHMeHsAeTcH KO3(pPRUH-
€HT BOJAONPORHUAEMOCTH ((QHIAbTPALUH).

[lepexon or Ko3(pdHUHEHTA NPOHHUIAEMOCTH K KO3Q(pHUHUEHTY BO-
nonponnitaeMocTd (GuabTpalud) ocylecTBasieTcs no ¢opmyae

R = aky Pp/Ws, (2)

rie k — xkoshduuHest @GUAbTPpaALHH;, & — KO3Gb(PHIBEHT pPa3MEepHOCTH
npu & cM/c a=1, npu & M/cyT a=864; P — NJOTHOCTb BOIMI.

1.2. OCHOBHBIMH THAPOre0JOrHYECKHMH NapaMeTpaMu BOJOHOCHOTO
nJaacra MBAAITCA lapaMeTphl, OTpaxKawilHe OCHOBHHE ero BOJAHO-(H-
3HYeCKHe CBOMCTBA — €MKOCTHBIe H (HUABTPAIlUOHHEIE, KOTOPHE Onpene-
JAITCA HOPHCTOCTHIO K NPOHHLAEMOCTBIO BOAOBMeEIIAIONIed CPeJHL.

1.3. EMKocTHBIe C¢BOHCTBA 0€3HAMOPHOrO 1Jjacta (BHELIHAA eM-
KOCTb) XapaKTepH3YIOTCA KO3(P(QPUIHEHTOM TpPABHTAIHOHHOH BOAOOT-
Jauyyd u, KOTOPHIA IpeacTaBasgeT co0o0fi oTHoeHue BHICBOOOAUBIIETOCS
NIPH OCYLIGHHH IJIACTA KOJHYECTBA BOAH K OOBEMY OCYIIEHHOrO NJacTa.

KoagpdnunnenT BoZ0OTAAYH BHIpaxaercia dopmyJok

W =1n— pc Wn/Ps; (3)
TAe Pc¢ -— IVIOTHOCTb MHHEPAJBHHIX YACTHL TPYHTA; Qs — [JOTHOCTD
BOBI; Wy — MAKCHMAJBHAA MOJEKYyJAApHAA BJaroeMKocTn rpyHra; 7 -—
NOPHCTOCTH (NOJHAS BJIATOEMKOCTD).

EMKOCTHEIE CBOHCTBAa HANOPHOro NJacTa (BHYTPEHHSS eMKOCTh)
OnpelensoTcd YIPYTEMH CBOHCTBAMH BOJAOBMEIIAWOIIUX NOPOA H KHXA-
KOCTH, 3aKJIOYEHHOH B HHX, U XapaKTepH3YVIOTCH KO3(ulIHEeHTOM YII-
pyroii BopooTzaud w*, npeacTasAfioWiUM cOGOR OTHOIWIEHHE KOJHYeCT-
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Ba BOAH, KOTOpOe MOXKeT OHTh NOJAYVYEHO ¢ €JHHHOH IUIomaad Ha-
NOPHOrO NMJacTa NPH NOHHIXEHUH Hanopa, K eAHHHLEe Hanopa.

KoapdunuenT ynpyro# BOZOOTZAYH BOAOHOCHOTO IJIaCTa BHIpaXa-
ercA QOpMyJIOH

P'* = Pg ﬁ*m! (4)

rae Qs — IVIOTHOCTb BOZB; PB* — K03 (@HIHEHNT YOPYroeMKOCTH IIa-
cra; P*=nPa+Bec (Bs u Pc — KO3 PHUHEHTH YyOPYroro CxKaTHA BOAH
¥ NOPOJALI); M — MOIHOCTb NJIACTA.

1.4, OuapTpanuodyne CBOACTBA IJIACTOB XAaPaKTEepPH3YIOTCH KO03¢h-
dHLHEHTOM (QHJIbTpaUHH (BOJAONPOHHUIAEMOCTH) &k ¥ KOI(D(PUIHMEHTOM
BOJAOIPOBOJUMOCTH km (m — MOWHOCTL MJacTa, M), KpPpoMe TOro, OHH
HAXOAAT OTPAaXeHHe B KOMIUIEKCHBIX MNapaMeTpax INIacTa: KO3 Puilu-
eHTe Nbe3oNPOBOAHOCTH J4Js HanopHoro mjacra oa=km/u*=k/p* n
KO3 duUHEenTe YPOBHENPOBOJAHOCTH ay=Rh/p Anas Oe3nanopHoro mnJja-
cra (A — MOIIHOCTE 6e3HANOPHOro MJ1acTa).

[.5. B naudnx PexkoMennanysax MeTOAH oOnpefencHH# eMKOCTHBIX
CBOHCTB HE€ PacCMarTpHBAXOTCA.

Buabt oTKayek 4 001aCTh KX NPUMEHEHUSA

1.6. OTKauky BOAH }M3 CKBAXKHH SBJAIOTCA OCHOBHHM y HauboJee
HAREeXKHBIM METOAOM IIONEeBOTO OIpeJe/IeHHA THAPOreoJOrHUeCKUX MHa-
PAMETPOB rPYHTOB, PACHONOMKEHHHX HHIKE YPOBHA TPYHTOBHIX BOA HJR
KPOBJIH HAMOPHOTO MJACTA.

OTkaukn, npoBOJsAIHECs NPH CaMOM3JHBE CKBAaXKHH, Ha3HBAKWTCH
BHITYCKAMH.

1.7. OTKauKH BOAR H3 CKBAXUH MNPOBOARTCA MO CAEAVIOWIHM TeX-
noJoruueckum cxemaM ('OCT 23278—78):

KYCTOBAsi — B CJIOXKHEIX THJIDOTECOJOTHUYECKHX YCJIOBHSAX, IAAA  OT-
BeTCPBEHHNX OOBEKTOB; NPOBOAATCA KaK INPH ORAHOCTAAUMHHOM HPOEK-
THPOBAHUK (pabouulit NPOEKT), TaK K IPU ABYXCTAAHAHOM — K IPOCKTY
H paboueit HOKYMeHTAUHH (HO IPEUMVUIECTBEHHO K cranauu padoued
JOKYMEHTAllMH), a4 NPH NOUCKax M passelke NOI3€MHBLIX BOJ Ha CTAAUsX
NpeABapUTeNbHOA H JEeTaNbHOM pPa3BelKd; Pa3HOBHAHOCTBIO KYCTOBBIX
OTKayeK ABJAETCA TPYNNOBasg OTKAYKa,

OAMHOYHAS — NPOBOANTCH HA BCeX CTAJHAX MUILICKAHMHK B 3aBH-
CHMOCTH OT cBoero HasHawewus {cm. nm, 1.8, 1.9, 1,11, 1,13 — 1.16);
IPH TNOHCKAX H pasBeike MNOA3EMHBIX BOA OTKAYKH H3 OXHHOUHBIX
CKBAaXXHH, Pa3jIHYHHE MO CBOEMY HAa3HAUCHHIO, NMPOBOAATCHA HEIABHUCH-
MO OT CTAJHH PA3BeJKH H3 BCE€X CKBaXKHH.

1.8. Orkaukn (BBINYCKH) NOAPA3AENAIOTCA HA BHAB: NpoOHEHE,
ONBITHBIE, OIBITHO-3KCHAYyaTAUHOHHBIE, MeTofHIECKOe OTAHYHE ITHX
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BHAOB OTKayeK (BLIYCKOB) 3ak/jloyaercs, IMAaBHHM o6pasoM, B mpo-
JOJKHTENbHOCTH HX MPOBEAEHHUSA.

1.9. IlpoOHnle OTKauky (BRIOIYCKH) INIPOBOASATCS H3 OJHHOYHBHIX
CKB2XXHH C HeJbi0 MOJIYYEHHSA IpeABapHTENHLHOH OUEHKH (DHAbTPALH-
OHHBIX CBOHCTB BOAOBMEIAIOIIHX MNOPOA H XHMHYECKOro cocTaBa NOA-
3eMHHX BOJX AJf CPaBHHTEJBHOH THAPOreOJIOTHUECKOH XapaKTepPHCTHKH
PasJHYHLIX YYacTKOB (BApHAHTOB) HJH AAR BHIIOJHEHHS OPHEHTHPO-
BOUHHX PacueToB.

[TpoGriie OTKaukKH TakXke NPOHUIBOAATCA HAJAA IPOBEPKH paboTH
(OHUIbTPOB CKBAXKHH PAa3/IMYHOrO HA3HAyYeHUSA, @ TakKxKe AJs Olpelene-
HUSl NPOU3BOJAHUTENHLHOCTH PAa3BeJOYHBIX CKBAXKHH IIPH HA3HAYCHHUH Ia-
PaMeTpOB ONLITHBIX OTKAUeK.

[Ipo6Gunle OTKAuKH CJeAyeT NPOBOJAHTh Ha OAHY CTYNEHL [OHH-
JKeHHs, NPOAONKHUTENbHOCTh HCILITAHHS 33BHUCHT OT LleJd OTKAuKH H
J0JkHA OHITL He MeHee (0,5 U He Gosee 2 CyT.

1.10. OnpiTHple OTKAYKH (BHINYCKH) NPOBOAATCS H3 OAHHOYHLIX
¢ KyCTa CKBaXHH.

llencio npoBeneHHs ONBITHEIX OTKaueK ABJSAIOTCA:

onpeleseHHe OCHOBHBIX THAPOreoyIOrHYecKHX IapaMerpoB IOpoja i
B80JJOHOCHEIX mJacToB (KO3¢ppuuHeHTOB (UABTPAUUH, BOAONPOBOAHMO-
CTH, INIbe30- W YPOBHENPOBOAHOCTH, BOAOOTAAYH H IepeTeKaHHg), pa-
JHYCa BJHSHHS CKBaXHHH, CYMMapHOro CONPOTHBJEHHUS JOXa BOJO-
TOKa HJIH BOLOEMA;

H3yyeHHe TI'PAHHYHBIX YCJOBHH BOJOHOCHBIX ILIACTOB (ropu3oH-
TOB, KOMIJIEKCOB) B IJIaHe W pa3pes3e (B3aUMOCBSI3H TOBEPXHOCTHLIX H
NIOA3€MHBIX BOJl, B3AHMOJEACTBHS CMEXHBIX BOJOHOCHBEIX TOPH3OHTOB,
BJHSIHAE HENPOHHIlAeMbIX KOHTYPOB H T. I.);

YCTAaHOBJ€HHE 3aBHCHMOCTH JHe06HTa OT TIOHHXKEHHS YPOBHS B
CKBa KHHE}

onpeneseHHe ONTHMAJbHOH MNPOH3BOAHTEJIBHOCTH SKCIJIyaTaLHOH-
HBEIX CKBAXHH;

onpejieieHHe BeJHYHH CPE30K YDOBHS NPH HM3YUEHHH B3aHMOjgeH-
CTBHS CKBaXHH;

H3ydeHHe XHMHUYECKOro H OaKTEepHOJOTHYECKOrOo COCTaBa BOJHIL.

1.11, OnnbiTHHe OTKAYKH (BRIIYCKH) H3 OJAHHOYHHX CKBaXXHH IIpO-
BOAATCA M Olpejfe/IeHHd OPHEHTHPOBOUHLIX 3HAUEHHH KO3 (pHIHEeH-
TOB (GUALTPAIHH NOPOA W BOAONPOBOJHMOCTH INJIAacTOB, YCTaHOBJIEHHA
3aBHCHMOCTH nefuTa OT IOHHXEHHS, a TakK:Ke IIPH H3YUeHHH XHMH-
geCKOro 1 6aKTepHOJOTHYECKOr0 COCTaBa BOJIHL.

OTKaukH TPOBOAATCA HA OAHY CTYNEHb NOHMXKEHHA, a AJA ycTa-
HOBJEHHS] 33aBUCUMOCTH JAe6HTa OT MOHHXEHHA-—Ha 2—3 CTymneHH.
TIpomonxuTeNbHOCTh OTKAYKH Ha KaXAyi0 CTYNEeHb HCOHTAHHA AOJK-
Ha COCTaBAATh He MeHee 2 W He Gojee 5 cyr. IIpH H3ydYeHHH XHMH-
4ecKOr0 COCTaBa INO/I3EMHBIX BOJ IHMPOAOJNXKHUTENBHOCTb OTKA4YKH MOXKET
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OHThL YBEJHYEHA IO BHSBJCHHS 3aKOHOMEDHOCTH H3MEHEHHS COCTaBa
NIOJ3eMHHX BOJ IIPH HX OoT6Ope.

1.12. KycTOBHe ONWTHHE OTKAYKH ITO3BOJISIOT OLIEHHBATh IPAHHY-
HEle YCJOBHS BOAOHOCHHX IIACTOB H NOJYy4aTbh BCE T'HAPOreOJOTHYEC-
KHe napameTpH ¢ HauboJjee BHCOKOH J1OCTOBEPHOCTEHIO.

Jlid H3yYeHUs B3aHUMOJAEHCTBHS CKBAXHH, a TakxKe B Caydae, KOr-
Ja oTO60p BOAHW H3 OAHOH CKBAXKHHH He MOXKeT O0eCneynTdh J0CTATOY-
HYI0 BEJHUYHHY NOHHXKEHHA (HEOOXONHMYIO AJsA IOJYUYEHHSA J0CTOBep-
HEIX De3yJbTATOB), NPOBOASTCH IPYNINOBLIE OTKAYKH H3 COJHIKEHHHIX
CKBaJKHUH.

KycToBHE OTKaYKH NPOBOAATCSI NPH OAHOH CTYNEHH IOHHXEHHI
(pacxona). llpoAoJKHTENILHOCT, KYCTOBHIX OTKAYeK JOJIXKHA OHTH
OBOCHOBAHHOH H panHOHAJBHOH JAJAd pEUICHHS HNOCTABJIEHHBIX 3ajay.
OHa 3aBHCHT OT KOHKDETHON 3aJayd IpoOBeJeHHS HCNBITaHHS, BHI-
OpaHHOrO pexkHMa OTKayKH, CX€MBbl KYCTa H TpPaHHUYHBIX YCJOBHH NJa-
CTa H, KaK NPaBUJO, AQJXKHA OHpeRedsiTbCid pacueToM (cM. pasi. 2).
Munnmanenas npoAoOnXHTEeNBHOCTE KYCTOBHX oTkauek — 3 ¢yr {(FOCT
23278—78).

1.13. ONHTHO-3KCNNYaTaUHOHHBIE OTKAYKH NPOBOAATCH H3 OXHOH
HJAR TPYNNK CKBAXHH H Ha3HAYalOTCA AJAA YCTAHOBJEHHA 3aKOHOMEpD-
HOCTeH H3MeHeHHJ YPOBHf MOA3€MHBIX BOA HJAH XHMHYECKOro COCTaBa
NpH 3aJZaHHOM BOJA0COTOOpE B CJOMXKHEIX THAPOreOAOrHYecKHX H (HJIH)
THAPOXHMHYECKHX YCJAOBHAX. MeTogHKa NpOBeJeHHA 3TOro BHAA OT-
KaueK B AaHHHX PexoMeRnaannfax He pacCMaTpHBaETCH.

1.14, nsa u3syyenns H3MeHeHHS (QPUIBTPRUHOHHBIX CBONCTB NOPOX
no raybuHe BCKDBIBAGMOro paspe3a HJAH H3MEHEHHs XHUMHYEeCKoro co-
CTaBa NOA3EMHBIX BOX HPOBOAATCA 30HaJbuhe (MOHHTepBadbHEHE) OT-
KayKH, KOTOpble MOryT OnlTb NPOOHBIMH H ONBITHHIMH INPH OXUHOYHOH
H KYCTOBOH cxeMe Hcnmrtarua. Haubojee HajexHble pe3yaAbTaTH 30-
HaJbHBRe OTKAYKH JRal0T IPH HX NPOBEACHKH CBEePXYV-BHH3 B IMpoHecce
OypenHa ckBaxuH. B 3TOM ciaydae Ipd KYyCTOBHIX 30HAJBHBEIX OTKay-
KaX RJaS HAa3HAUeHHA 30H OnpobOBaHHA WeJdecO06pasHO UEHTPAJdbHYIO
CKBaXHHY OYpuTh Nocjae NpoXoAkH OiHkahuwed HabAIOZaTeAbHOM.

Ons onpezenennss uaMeHeHust KospHuueHTOB GuUABTpAUNH 1O
raybHHe B OAHHOYHOH CKBaXHHe Henecoo6pasHo BMECTO 30HAJbHBY
OTKayeK NPOBOXHTH PACXOLOMETPHIO.

1.5, B ychaoBuaAx, KOraa BOLOHOCHEIA ropH3OHT (KoMIeKc) cJa-
raeTc HECKOJBKHMH CJHOAMH PAa3JHYHOH I[IPOHHHEEMOCTH, HApPSAAY C
NPOBeleHHEeM 30HAJbHBIX OTKaueK (A H3YUYEeHHSA QUILTPAUHOHHBIX
CBOMCTB KaXKJAOro CJosl) NPOBOASATCA TAK Ha3klBdeMbie cyMMapHble OT-
Ka4Ky W3 BCero BOJOHOCHOIO ropH3oHTa (HJIM €ro YacTH) AJsd onpene-
JEHHI OCpPeAHEHHOro IO TOPH3O0HTY (KOMIJIEKCY) KO3((HUHEHTA
puabTpauud. IIpn TOM cyMMapHble OTKAuKH TakKke MOryT OulTh MpOG-
HHIMH 4 ONBITHHIMH M3 OJMHOUYHHX H KycToB (Tpynln) CKBAKHH.



CyMMapHEIE OTKAUKH IPOBOAATCA HAa OXHY CTyNeHb IIOHHIKEHHA.
IIponoaXHTEAbHOCTh 3aBHCHT OT HX HashHavenusa (cm. mn. 1.9, 1.11,
1.12) u 3ana4u H3BICKAHHI.

1.16. Oas maccoBoro onpofoBaHuS (HALTPANHOHHBIX CBOHCTB TNO-
ponx g Oonee KayeCTBEHHOH OUEHKH BOJAOOOHJBLHOCTH IIJIacTa JOIOJIHH-
TeJbHO K ONKITHRIM OTKAUKaM NPHUMEHSIOTCSA 3KCOpPEecC-METOAH, OCHO-
BaHHBHIe HA aHaJaH3e HaO6JIojeHHH 34 H3MEHeHHEM YpPOBHI BOAH B
CKBaXHHE I0CHe KPATKOBPEMEHHOr'Q BO3IMVYUICHHS HAnopa B BOXOHOC-
HOM nJjacte (CM. pasi. d).

JKCIIpecc-MeTOABl JOMYyCcKaeTcd NPUMEHATh TaKXKe IPH H3YYCHHH
(GUAbPTPALHOHHEIX CBOHCTB ¢Jaa00NpOHUIaeMHX NOPOJ.

B 3aBucuMoOcTH OT cnoco0a BO3AelCTBHA HA BOJAOHOCHBIH NJAACT H

KOHCTPYKIHH CKBAXXHH pAasJHuYalTCH CjaeAyiolliHe BHAR  JKCOPeCcc-OT-
Kayek:

TapTanue;

OTKa4YKy H3 CKBAXHH, pabOTaIOUIHX HHOM;

oupofoRanyue CKBAXKHH ¢ NpPUMeHEHHEM HCHHTATENCH UJAACTOB,

onepexaloliee onpobosanue.

1.17. Hcnbradne CKBAXHH [OCPEACTBOM  HCHHITaTeNed  IJ1acTOB
MOXHO paccMaTpHBATh KagK MNpolecc THAPOAHHAMHYECKOro B030yXie-
HHS THAPOTEOJOrHYeCKOH CHCTEMBI C MOMOLIBI0 HCHHTATEJLHOrQ HHCT-
PYMeHTa H U3MEpeHHd ee peaKuuu rayOHHHBRIMH MAHOMETpaAMH C LEJblo
NOJyYeHus ruaporeonorsyeckoii uudopmamuu. OCHOBHAA UeJdb H3Me-
PeHHH B npolecce HCNEITAHUS — NOJAYUEHHE WHAHKATOPDHOH JHarpam-
MB B KOOpAHHaTax: naBjgeHHe P — ppems T, nmo KOTOpOH onpexness-
I0TCH THAPOreoJIOrHuecKde mapaMeTpu HCIBITHIBAeMOH 3onu. [Ipunuu-
nHajlbHASA CXE€Ma HCOBITAHHS BHIVISAHT CJOeAVIOUIHM ©00pasoM: IocJe
BCKPHITUS NJjacra, NOAJEXKAWEro HCHHTAHUIO, B CKBAXHHY Ha Oy-
PHJABHEIX TPy0ax cmycKaeTcsl HCIIBITATEJBHBH HHCTPYMEHT B CJeAYIO-
(lled MOCJEIOBATENLHOCTH: 3400HHHIH O0almIMaK, XBOCTOBHK, OGHABTD C
MaHOMeTDaMH, Nakep, HCNHTAaTeNp IJacToB, NPUOOPHBIA NepeBOLHHK C
MAHOMETPOM, 3aNO0PHO-NOBOPOTHHEIA Kinanan (pHC. 1).

C nomMompi0 HCILITaTessd IJIacTOB HA OCHOBE pacilH(POBKH [HA-
rpaMM JaBJeHHS (B OCHOBHOM, IO ¢X. 10) H 06paboTKH npo6 KHX-
KOCTH ONpeAe/sioT CAeAYIONMe napaMeTpni: IJIAcTOBoe AaBicHue (ypo-
BeHb) HCNLITAHHOTO TI'OPH30HTA, KO3(p(PHIHEHT BOAONPOBOAMMOCTH, 3(-
JeKTHBHYIO MOILHOCTD NPOHUIAEMHX NOPOA, Kodhbuuuner OQUAbLTpPA-
UuH (NpOHHIIAeMOCTH) nNpH3ab0HHOR K YHXaJleHHOH 30H INJACT4, NOTEH-
UHANBHEN U (aKTHUECKHH A[eOUT, CKHH-3¢dPeKT, NPUBEACHHHH pPagHyC
CKBAXKUHH, KO3((PHUHEHT mnbe30NPOBOAHOCTH TI'OPH30HTA, NJIOTHOCTH
(JIACTOBOH XKUIKQCTH, XHUMMUYECKHH ¥ ras30oBHH COCTAR, KHHEMATHUeEC-
KYIO H JHHAMHYECKYI0 BSI3KOCTb XHAKOCTH, TeMmmepaTtypy MNJ1acTOBOH
KHAKOCTH,

1.18. Metox onepexatoniero onpoboBaHHA TNpefHA3HAUeH IS HC-
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Puc. 1. CxeMa YCTaHOBKH HCILITaTENbHOrO HHCTPYMEHTA (@) M aHarpawmr
MH BepxHero (6) u HMXHero (6) MaHOMETDPOB

I, 2 — MaHOMeTPHBl; 3, 4 — BBIUIYCKHOH H 3anOpHbI# KJaanaHbl; 5 — OypulibHBIE TPY-
Obl; 6 — nmaKep; 7 — CKBaKHHa

CJelOBaHUSA T'HADOTreOJIOTHUECKHX CKBaKHH, COOpPY¥KaeMEHX Bpala-
TeNBHBIM CHOCOOOM ¢ IVIMHHCTHIM PacTBOPOM B PHXJHX OTJIOXKEHHUAX.
Metog onepexalouero onpoGOBaHHS IN03BOJNAET HCKJIOUHTL TIVIHHH3A-
IHI0O onpoOyeMoro BOLOHOCHOTO TOPH3OHTA; NPOBOAHTL OTKauyku Oe3
NpHMeHeHuss (QUALTPOBLHIX KOJIOHH; IPOH3BOAUTH ONPOOOBaHHE HECKOJIb-
KHX BOJOHOCHBIX TODH3OATOB H3 OJHOH CKBaXHHH 0€3 H3MEHCHHA €€
AHameTpa yJH NPOBeIEHHSA B HeH JONOJHHTEJNbHHX pabor mo KpenJe-
HHIO, IIeMeHTaluuy, nepdopaldH H YCTAHOBKE UEMEHTHHIX MOCTOB; CHH-
3HTb CTOMMOCTh ONpo6OBRaHHs B b—7 pas.

Cymnocts MeToza (pHC. 2) 3akmouaercsd B caepyiomem [20]: B
CKBAXXHHY, 3aNOJHEHHYI0 IJIHHHCTHM pacTBOpoM 4, HA OypHABHBIX
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Puc. 2. CxeMa omnepexaouiero onpooo-
BAHHS BOJOHOCHHX FOPH30HTOB

! — dunwrp-onpoGorarediph; 2 ~— NEPEXOAHHUK;
3 — maTuHK YypoBHemepa; 4-—TVIHHHCTBHIH pac-
TBOP B CKBaxuie;, § - GypuAbHBIE TPYOLL;
6 — TPOHHUEK;, 7 — Pe3HHOBaA TPYyOKa YPpoOB-
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HeMmepa:; 8 — KaTyuwka yposHeMmepa; 9 — ma-
. _ HOMETP Yypopuemepa, I[0-— MaHOMeTp DAiAR
o S A KOHTpOJIst HARBJCHHR B GaNfoHe €O CXKATHIM
“heid 3 ; BO31YXOM
--.; N/ //é,,-f‘"' \ﬁ
o .fr;f;* / '}
:% ;}*":// prﬁax 5] ClIyCKaeTCs (IJHJIBTp-OIIpDEtO-
AN K % BaTeab [, KOTOpH# coepuusercs ¢ Oy-
A

DUJBHHMH Tpy6aMH NpH MOMOILH Mepe-

XOAHHKA 2; (PHALTP-0NpobOBaTE/]H BBO-

/ AHTCA B BOAOHOCHHHN TOPH30HT (OpH
3 SR 5TOM [VIHHH3ALHS BOAOHOCHOTO TOPH-
: R 30HTa HCKJIOuaercsi), u uepes GypHAb-
L Hhie TPYOH MNPOM3BOAHMTCH OTKAYKA JH-
= 60 spaudToM, JHOO TrIyGHHHBIM OOPLI-
HEBRIM HACOCOM; AJis CJAHBA BOAH Ha

KOJOHHY OypHJbHHX TpyD ycCTaHaBJju-

3aeTcs TpouHdk 6. [lo pesyasraram
onepexalwiuero onpobOBaHHS NOMHMO CBeACHHH O KayecTBe BOJH, ee

TeMIepaType, Tbe30OMETPHYECKOM YPOBHE H OTHOCUTE/IbHOH BOAOOCHJb-

HOCTH MOXHO NPHOJHKEHHO ONUPEAC/MHTh 3HAUEeHHE KO3hdHUIHEHTA (HIL-
Tpanuu onpobyeMsix mopoxn [26].

PexoMeHau MK 1O BHIOOPY TEXHONOTHYECKHX CXEM
HCNIBITAHHH NPHA H3BICKAHHSAX JJA CTPOHTENbCTBA

1.19. Ilpu BrOOpe TEXHONOTHUECKOA CXeMBI HCOLITAHHS YIHTHIBA-

€TCH HasHauyeHHe OTKAYKH, pCIIaeMHe 3ajadl AJad 33J3HHOrMO THIA
COOPY XKeHH .

1.20. OgnnouHBEle OTKAa4YKH SABJSIOTCA HaHOOJee pACIPOCTPaHEHHBIM
BHZIOM THAPOreOJNIOrHYeCKHX HCCJACNOBAHUN H MNPOBOAATCA HA BCEX, CTa-
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IHAX TIPOCKTHPOBAHHA COOPYXKEHHH MM BCeX BHAOB CTPOHTEJLCTBA.
OAUHOYHLIMH OTKAYKaMH onpeaensioTcd Ko3GGhHUHEeHTH (GHABTPAILlHH K
BOAONPOBOAHMOCTH ILJIACTa NPH pPellleHHH CJIeAVIOLUIHX 3a7ay:

ANs Oonpelc/ieHHA BOAONPDHTOKOB B CTPOHTEJbHEIE KOTJOBAHW H
TpaHHIeH;

AJS1 NPOCKTHDPOBAHHA BOJONOHH3HTEJBHOH CHCTEMH HO KOHTYDY
OCyLIdeMOro y4acTKa NpH CTPOHTENbLCTBE;

IJISl oNpeleneHHsl NOTeph HA (PHAbTPAUHMIO H3 BOLOXPARM/IHUIN H Ka-
HAJIOB, a4 TaKXe NPOMHINIEHHHX CTOKOB H3 lJIaMO-, CTOKOXDAHHJHIL H
noJei GUIAbTDAIIHY;

I OUEHKH (UJBTPALUHOHHON YCTOAUYHBOCTH T'PYHTOB;

JUIA onpejieJieHHS NapaMeTpoB IPOTHBOQUAbTPALHOHHLEIX 3aBeC H
JpeHaxKeH Ha YyYacTKaxX THApOYy3JI0B, BOAOXPAHHJIHLL, KaHAaJOB, OpO-
CHTEJbHBEIX H OCYIIHTEJNbHHX CHCTEM;

AJIs1 TIPOEKTHPOBAHHA JpPeHAXHHX CHCTEM HA 3aCTPOCHHOHA TeppPH-
TODHH;

OJs0 OPHEHTHPOBOYHOH ONIEHKH TNOTEHUHAJBHOH IOATOINJISEMOCTH
TEPPUTOPHH H MNPEABAPHTEJLHOrO MNPOrHO3a YPOBEHHOrO pexKHuMa IMpH
KCIJIYaTallHH CHCTEM BOJXOCHAOXKEHHSA W BOLOOTBEIECHHS;

AJIE OPHEHTHPOBOYHOH OLEHKH (QHJIBTPAUHOHHEIX CBOHCTB BOJO-
HOCHBIX IJIaCTOB IIPH H3LICKAHHAX IOA3EMHLIX HCTOYHHKOB BOAOCHAaOl-
JXKEHHA.

1.21. OnuiTHHE OTKAYKH MO KYCTOBOH CXeMe HCNBITAHHA MO3BOJSA-
IOT ONPEeNeJHTb THAPOre0JIOTHUECKHe NMapaMeTpPel Ha OO0Jblliell MO AAH
H ¢ 60Jblied TOYHOCTLIO, uyeM OJIMHOUYHHE, TAK KaK NPH HX BhINOJHE-
HHH HCKJIOYaeTcs BJHAHHE (PHIABTPa H NPH3a00HHOH 30HHB, a IIPH pa-
cyeTax He TpebyeTcs NPUHHMATH YCJIOBHOE 3HAUEHHE pajuyca BJIHAHHA.
FIpH KycTOBHIX OTKaukax, NOMHMO Ko3p¢HUHeHTa (QHABTPALLHH NOPOL
H BOAOMNPOBOAMUMOCTH IJ1acTa, MOryT OHITh onpejefieHbl Ko3h(PHUHEH-
TH NbE30NPOBOAHOCTH (YPOBHEOPOBOJMHOCTH) H BOROOTHAuH, K03ddhH-
IIHEHT IepeTeKaHusd, (PUIbTPALHOHHAA HEOAHOPOAHOCTb U AHH3OTPONHS
ninacra, Xapakrep (OpPMHUpPOBAHHS JMACNPECCHOHHOH BOPOHKH, CTelNeHb
B3aHMOCBS3H BOJOHOCHBEIX TOPH30HTOB, IIOA3eMHHX H NOBEPXHOCTHBIX
BOJl, CONPOTHBJEHUE PYCJOBHIX (AOHHHEIX) OTJAOMKEHHH, a INpH 3anycke
HHIHKATOPOB — JEHCTBHTEJbHEE CKOPOCTH (HJAbTPAllHH H BOAOOTAAYA
nopoa. KpomMe TOro, KyCTOBHIMH OTKAauKaMH NpPH HEOGXOAMMOCTH MOXK-
HO ONpeAeJHTh ONBITHHIM NyTeM IMOJHOE CONPOTHBJIeHHEe (HABTPA H
NIPHCKBAXHHHON 30HHI.

KycToBHE OTKAYKH HEOGXOAUMO BHIIOJHATD:

IDH H3BICKAHHAX JAJS BOJOMOHH3UTEJBLHEIX U JHPEHAXKHLIX CHCTEM
B YCJHOBHAX pAacnpoCTpaHeHHs HEOZHOPOJAHHBIX H AHH3OTPOIHHX NOPOX
(CTOHCTHIX, TPEIIHHOBATHIX);

AJSl onpelesieHHs BONONPHTOKA B OeperoBnle KOTJOBAHLI IPH IIPO-
€KTHPOBAHHHK CTPOHTEJBHOIO BOJAOMOHHKEHHS;
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NPpH pacueTe H NPOEKTHPOBAHHH rJAVOHHHOIO BOJAONOHHXKEHHA B YC-
JIOBHSIX B3aHMOJEHCTBHS BOJOHOCHHIX TODH30HTOB H BJIHSHHA TOBepX-
HOCTHHIX BOJAOTOKOB;

IS onpedelieHHsT BeJIHYHH IOANOpPa MOA3IEMHBIX BOA H WIHPHHM
30H TNOATONJEHHS HA y4yacTkaX BOJOXPAHHJHIL, a TaKXe pacyera ToO-
Tepb Ha (HUJABTPAIHIO H3 BOJOXPAHHJHIL B COCelHHE JOJHHBL B CJIOXK-
HHX THAPOTrCOJOTHUCCKUX YCNOBHAX;

N1 onpedesieHHSI BPEMEHH ITOHHXXE€HHA YPOBHA MNOA3EMHHX BOJA
[IpH pabore KPYNHBIX BOJLONOHH3HTEJNBHHIX CHCTEM;

AJA OHpejeseHuss THIPOTeOJOrHYeCKHX NapaMeTpoB, HeOOXOAMMBIX
NPH MNPOrHo3e MNOLATONJNEHHSA 3aCTPOEHHBIX TEPPUTOPHH H  INPOrHO3e
YPOBEHHOrQ PEXHMa B CHCTEMaxX OpOIICHHA H OCYIUICHHS, & TaKXke
JJA TPOTHO32 NOBHINEHHS YPOBHA NOI3EMHHIX BOJX M pacnpocTpane-
HHS NPOMBIULJICHHBIX CTOKOB B BOJOHOCHHX FODH30HTAX IIPH NPOEKTH-
POBaHHH CHCTEM BOMOOTBEIECHHA;

OIS OIEHKH 3KCIIYaTalMOHHKIX 3anacoB IOA3EMHBIX BOJ H YCJO-
BH HX GOPMHPOBAHHI;

A TIPOrHO3A YPOBEHHOrC PeXHMa, 3arps3HeHHs H ouyumenus (ca-
MOOUHINIEHHA) BOAOHOCHBIX T'OPHU3OHTOB B IEJSAX OXPAHH OKpPYXKaloLieH
CPeAbl.

1.22. Ixcnpecc-OTKAYK4 AONYCKAGTCH IPOBOAHTL AJNA BCeX BH/OB
CTPOHTEJbCTBA K TexHHKo-3KoHOMHUYecKHM obocHoBanuaM (120) wiu
TexHuko-3koHOMHuuecKUM pacyetaM (TPP) npu cpaBHeHHH OTAENBHBIX
BAPHAHTOB PAa3MEIlleHHsI COOPYKEHHSA, NPH CHEeMKaxX H PEKOTHOCLHHPO-
BOUHBIX OOC/MelOBaHHHAX, a TaKXe IIPH MOHCKAX MNOA3EMHBIX HCTOYHH-
KOB BOnOcHaOxeHud.

DKCNPECC-OTKAUYKH JONYCKaeTcss NPOBOAUTL TAaKXkKe B TeX ¢JAy4asax,
KOr/Zla N0 TeXHHYECKHM NPHYHHAM HEBO3MOXKHO INPOBECTH NPOOGHYIO HJIH
ONLITHYIO OTKAUKY, ¥ NpuU onpobOBAHMH CNAGONPOHUI{AEMEIX MOPOLI.

IJKCIpecc-0TKAYKAMH peKOMEHAYeTCA OnpenedaTh HHEePUHOHHOCTD
dunpTpoB [21].

JLocToBepHOCTD ONpeaeJeHUs THAPOre0JOrHY4eCKHX
NapaMeTPOB METOAOM OTKAYEK BOALI U3 CKBAKUH

1.23. JlOoCTOBEPHOCTE ONpeACNeHHS THAPOreoJIOTHUECKHX Mapamer-
pPOB I'DYHTOB METOAOM OTKaueK BOAK H3 CKBaXHH 3aBHCHT OT INIpHMe-
HIeMOH TexXHOJIOTHYEeCKOH cXeMEl OTKaukKd, I[IPOJOJKHTENbHOCTH BO3-
MYUIEHHS, TOUHOCTH BLINOJHEHHUS 3aMePOB, CTENEHH NOATOTOBJACHHOCTH
CKBAa’XHHHl K HCIBITAHHIO, a4 TAKXe OT CNOCO00B 0OpaGOTKH H HHTEp-
HpeTalHy MOJNYUYEHHBIX PE3YJAbTATOB.

1.24. TlpencTaBsuTeABHOCTD B HAJCKHOCTD PE3YAbTATOB OTKAYKH U3
OAHHOYHEIX CKBAXHH B OOJbLLIOH CTENEHH 3ABHCAT OT COCTOSAHHA IIPH-
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CKBaXKHHHOH (NpHPUALTPOBOH) 30HH BOAOHOCHOIO TOPHU3OHTA, OT KOH-
CTPYKUHH CKBaXKMHH M THNA (QHJILTPA.

HapyiieHHA cOCTOSSHHS NOPOJ B NPHCKBAXKMHHOH 30HE, BHI3BAHHLIE
METOJOM IPOXOAKH CKBaXHH (3aKOJbMATHPOBAHHOCTL HJIH BLIHOC MeJ-
KHX YaCTHI[), OKAa3HBAIOT 3HAYHTEJNbHOE BJHAHHE HA JAOCTOBEPHOCTb pe-
3yAbTATOB; OWIHOKH MOryT OBITb HACTOJbKO 3HAYHTEJbHBIMH, YTO BEJIH-
YHHB FHIAPOTeOJIOrHUYECKHX MNapaMeTpoB OyAyT He COOTBETCTBOBATH
AeHCTBHTEJNbHBIM.

1.25. OTKaukH 1O KYCTOBOH cXeMe Aal0T Haubosee HaJeXKHBE H
ZIOCTOBEPHLIE De3yJbTATH, OHH NO3BONSIOT € BHICOKOH TOYHOCTBIO pe-
mwaTtk OoabwiON Kpyr 3ajpad, TaK KaK pe3yJbTaTH HaOJIOJeHH#H MO Ha-
6ai100aTeJIbHEIM CKBaXXHHAM [O3BOJAIOT YYHTHIBaTh (HJAH, Hao60poT,
oTnazaer HeoO0X0IUMOCTb B ydyere) pax (GakTopoB, H3JO0XKEHHBIX B
. 1.24.

KpoMme TOro, *KycTOBasgs OTKAauyKa MNO3BOJAeT YCTAHOBHTbH AHU3OTPO-
MHI0O 4 HEOJHOPOJAHOCTb IIAaCTa, FPaHHUHBIE YCJAOBHS  (BJMSAIOUIHE HA
Pe3yJbTATHl OTKAUKH}, a4 TaK¥Ke YTOUHUTHL PACUETHYI0 CXeMy QHJIbTpA-
HHH.

1.26. IIpozon:xkuTeNbHOCTb OTKAYKH SIBJASETCS OAHHM H3 OCHOBHHX
¢aKTODPOB NOJYUEHHA JOCTOBEPHEIX PE3YJIbTATOB.

PesyabTaTel NPOOGHBIX OTKAue€K H 3KCIpecc-OTKauek, AJIHTEJNbHOCTh
KOTOPHIX HAXOAHTCH B paMKax HeyCTAHOBUBINeHCsS (UJAbTPAUUH, HE MO-
YT OLECHHBATbCA KaK JOCTATOYHO HAJEXKHblE, IMOTOMYy 4YTO OHH OTpa-
JXKaloT He napaMeTpHl BOJOHOCHOrO TIOpPH30HTA, a8 (QHJIbTPALHOHHEHE
CBOHCTBA TOJIbKO TNPHCKBAaXHHHOH 30HH. Il03TOMY mOCTOBEPHOCTL pe-
3yAbTATOB KPATKOBPEMEHHHX HCMHTAHHH B OCHOBHOM 3aBHCHT OT CO-
XPAHHOCTH NPHCKBAXXKHHHOH 30HB (cM. m. [.24).

YBeJHYeHHe YHCJA SKCIOPECC-ONHTOB MO INVIOMAAH He NOBHIIaeT
JOCTOBEPHOCTH ONpeAesieHHS (HALTPAUUOHHLEIX CBOHCTB BOAOHOCHBIX
TOPH30HTOB.

1.27. J1oCTOBEPHOCTb PE3YJALTATOB OTKAUKH TakKKe 3aBHCHUT OT TH-
1a ¢HAbTPA, €ro NPOHHIAeMOCTH (CM. pasia. 3), AJHHH M TNOJOXKEHHS
B BOJAOHOCHOM IIacTe, 4YTO CJeAYeT YUHTHBATh NPH BHOOpE CXEMH Orl-
po6oBaHHd, 0C06eHHO B AaHH3OTPOMHEIX IJactax (CM. pasi. 2).

YCTPOHCTBO COBepIIEHHBIX CKBAaXXHWH He BCerja uesecooO0pasHo Aa-
Xe B nJyacrax HeOOMblIOA MOUIHOCTH.

st noayueHHsI HAJAeXKHHIX pPe3yJbTATOB OTKAYKH TNPH YCTPOMHCT-
BE HECOBEDIHEHHHIX BO3MYWAIOWINX H HAO0JIOAATEJNBHHIX CKBaXHH OC-
HOBHHLIM Tpe0OOBaHHEM SBJSIETC B3aHMHOE pAaCHOJOXKEHHEe HX (QUABT-
POB — HeOOXOAHUMO, UYTOOHL BCEe MNONEpeYHHe OCH (HALTPOB JeXald B
OZHOH MNJAOCKOCTH, YKJOH KOTODOA MOMKEH COBIAZaTh ¢ YKJIOHOM ILIO-
CKOCTH 3aJieraHusi onpo6yeMoro njaacra.

1.28. Ha TouHOCTH, oOmpenedeHHs THAPOTEOJOTHYECKHX IapaMeTpoB
HMEIOT BJIHAHHE MeTpoJorHueckne omHOKkH. OcobGeHHoe BJHAHHE OKAa-

13



3pBaeT TOUHOCThL 3aMepa BeJHYHHH NOHHXKEHHs, YTO BechbMa CVYIIECT-
BeHHO CKAa3hBAae€TCA NPH NOJb30BAHHH (DOPMYJaMH, B KOTODHE BXOIHT
Pa3HOCTb NMOHHUKEHHUH,

1.29. TounocTb 3aMepa ypoBHe# npH ray6HHe YypPOBHA 10 10 M
JoJKkHa coctasasaTb 10 MM, a npu raybune cBHime 10 Mm—0,1%
(FTOCT 23278—78).

HauGonsige omHOKA B 3aMepax VPOBHEH HAOT NOJOTHAHBIE DY-
JNeTKH, mnarat, npu riaybuse yposHa mo 10—I15% M nporpemmocts co-
cTaBjsgeT 5 Y%.

Vicnonb3oBaHAe XJONyHieK ¢ VYTAXeNeHHHM BECOM BJedeT 3a CO-
6o ownbkH 2—3 Y% npu raybune yposHa no 20 M.

1.30. Ha norpeliHocTh nNpH onpereseHHH AeOHTA BJAHSET ¢opMa
eMKOCTei; Hau6oJblmlasg NOrpelllHOCTb NOJYYaeTcs NPH HCMOJb3OBAHHH
eéMKOocTeH ¢ HeOGOJbIUIHM OCHOBAHHEM H 3HAUHTEJBHOH BRICOTOH 32 CUeT
BLICOKHX CKOPOCTeH noj’beMa YPOBHA B €MKOCTH.

Ha ToyHocTh 3aMepa peGHTA TaKxe BJHAET BHICOTA BOJHB B
MEpHOH eMKOCTH. [l HCKIQUEHHA 3TOrQ BJAMAHHA HEQGXOAHMO B Mep-
HOH eMKOCTH YCTaHABJHBATL <«YCIOKOMTENbY — HOCKY HJH KpYI.

Tounocth onpeaenenHs Jge6HTa BOAOCANBOM 3HAUHTEJNbLHO BHIIE,
yeM MEPHOH eMKOCTBIO.

1.31. 3HaunTeqbHBIE OIHOKH B onpeaeneHdy JAeOHTA BO3HHKAIOT
NPH NYJbCHPYIOLLEM DeXHMe OTKaukKu (HanpHMep, npH pabore spaudTa
HJIH TIPH OTKauke <«Ha xpan»). Ilpn stom BesHuHHa omnOKH BoO3pacTaer
NPONOPIHOHAJBHO YBEJUUEHHUIO IepHona nyJbcallid. B 3TtoM cayzae
AJI1 yMeHbiUeHHS omHOOK HeoOXOAMMO 3aMepnl AeOHTA NPOBOAHTHL C
ydeTOM peXXHMa NyJAbCAlHH, OTCUHTHIBASA BPeMs HANOJHEeHHS MepHOM
eMKOCTH COOTBETCTBEHHO AJHTEJNbHOCTH MEPHOAA NYJbCAUHUH.

Ha pesyabTaTH OTKA4YeR TAaKkKe BJAHAET INECKOBAHME CKBaXKHHH,
YTO SABASCTCA CJACACTBHEM HENPAaBHABHOrO nOAO0PA HAX  YCTAHOBKH
OHALTPA, €ro NOBPeXAEHHSA HJAX HEYAOBJAETBODHUTEJLHOH TNOATOTOBKOM
CKBaXMHBL. N1 HCKJIIOUEHHS 9STOr0 BJHAHHA DPEKOMEHAYEeTCA YMeHb-
HIHTh Ae6HT HJH CHOYCTHTh B CKBAXHHY BTOPOH QHJIBTP (ec/H I103BO-
JdeT JHaMeTp nepBoro (uabTPA).

1.32. [JocToBepHOCTh oOnpenesieHHs THAPOreoJIOTHYeCKHX mapaMer-
poB omnpedeasercs NPaBHJIbHOCTBIO BHOOpa cXeMH ONpoGoBAHUA, O0O-
paGOTKH U HHTEPNPETAHH PE3YabTATOB HCIKITAHHS.

ITpy ctTagHoHapHOM pexXnuMe GHIABTPANHH pacuer
Koapduuuenta GUALTPAUHH CONPOBONKAASTCA TNOTPEUIHOCTBIO 34 CUYET
NPUHATHA OPHEHTHPOBOYHOIO 3HAUYEHHA panHyca BaugHuda. [Jorpem-
HOCTb onpefeneHds KosdouinenTa GHUIALTPaLHH TIPH KYCTOBOH cxeme
HCNBITAHHA 32BHCHT OT DAacCTOAHHA HAOMIOAATEeNBHBIX CKBAaXHH  OT
NEHTPAJbHBIX H B3aHMHOrO pPAacHnoJOXeHHs HAOJIOZATENbHHX CKBaXXHH.
Has1 HckmoueHHs OMHGOK HE PEKOMEHAVeTcsd MEPBYI HabMI0AaTelb-
HYIO CKBa*kuHy 3ajgasate B 30He 0,1—0,15 R, (R«— pammyc BJHSA-
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Taoanuuma |1

w

HeoOxoiuMoe 4HCAO H3MepeHMil YpoBHel
0
KoahdHLEEHT JMuHelHoN NIpH BeJIHUHMHE OTHOCHTeJbHOH ownlbku €., %
Koppeasnmu' r

10 20 30 40 o0
0,95 47 15 8 6 6
0,96 37 13 8 6 6
0,97 29 11 7 6 5
0,98 20 9 6 5 4
0,99 12 6 5 4 4

! TIpu otcyTcTBHH HeOOXOAMMEIX JAaHHBIX MOXKHO 32a4aBaTh OPHEHTHUPO-
BOYHOE 3HAYeHHE r, KOTOPOe AOJKHO OHTh He MeHee 0,95

HHSI) OT UCHTPAJbLHOH CKBAXKHHBI.

[Ipy HecTanNHOHAPDHOM pexXMUMe AHATCHOCTHKAZ pe3yJbTa-
TOB OTKAYKH H3 OJAHHOYHOH CKBAXHHH HE MOXeT OHTbhb HaJAECKHOH B
CHJIY TIPUYMH, H3JI0XKEHHHX B 1. 1.24, KOTOpHE BJAHUSIOT Ha dopMmy rpa-
dbuka S=/[(lgf). Buaenenne npeACTABHTEJbHOrO YydYacrka rpaduka
ONXHOUHOH OTKAUKH BecbMa 3aTPYAHHTEJBHO, OCOOEHHO NpH OTKAUKaX
H3 HeCOBEepIIEHHHX CKBAXHH. OTHOCHTE/NbHO HAJEXKHYI0O HHGDOPMAUHIO
O MNPOBOJHMOCTH IL1ACTA NPH OJAHHOYHOM ONPOGOBAHHMH MOXHO IOJY-
94T 0O JaHHLIM BOCCTAHOBJEHHS YPOBHS, IIPH HaJHUYHH JAOCTATOUHO
OpeiCTABHTENbHOTO yuacTka rpaduka S=/[(lgt).

[Ipn KycTOoBO#i cXeMe HCHBIT2ZHHSt OCHOBHOE 3HAYEHMEe A9 HAAeXK-
HOCTH MNOJYYEHHS THAPOTEOJOTHYECKHX napaMeTpoB HMeeT MNPAaBHJb-
HHH BHIOOD NPEACTaBHTEJLHOI'O YYaCTKa HHAKKATOPHLIX TrpacduKos.
[Ipu mocTpoenun rpadHKOB HEOOGXOAHMO OTOPAKOBHIBATL OTAEJBHLIE
TOUKH HJIH IepecTpauBaTh rpaduUKd ¢ y4YeTOM BJAHAHHA HAa HHX HCKa-
XKaIHX (HaKkTOpOB.

TounocTh onpenesenyusi BOAONPOBOJHMOCTH NpPH IPadoanannHTHHEC-
EOM crnocoGe 00paGoTKH MOXKHO OINpenenHTb, HCXOAA H3 HeOOXOLUMOro
YHCJIA ONBITHHIX TOYEK HAa HHAHKATOPHOM rpaduxe [27] no dopmyae

n=2- (l — 12) tik/eﬁ r (5)

rAe n -— YHCJAO ONBITHHIX TOYeK HA rpadHke; r — KO3PPHUHEHT JHHEH-
HOH KOppEeasiiNH;, &z — OTHOCHTEJNbHAs OLIHOKA B ONpejeNeHHH YIJIO-
Boro koagdHInenTa; tgk — N0KAa3aTeJb BEPOATHOCTH,

OntuManbHOe YHCJO TOYEK H3MEDPEHHSA YDOBHA B 3aBHCHMOCTH OT
3anandoit BepositHocTH (0,95) H oTHOCHTENBHOE OMIHORKH  (TOYHOCTH
olpenefieHHs BOAONPOBOAHMOCTH) MOXKHO NOAVYHTh H3 Taba. 1.
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CxeMarTH3auus NPHPOAHBIX YCIAOBUH

1.33. Bce rmaporeosiorHyeckHe pacdeTsl, OCHOBaHHHE Ha IpHMeEHe-
HHR pHQdepeHIHAJbHHX YpaBHEHHH MaTeMaTHUeCKOH (DH3HKH, B TOM
gHCJe H pacyeThl NAapaMeTpoB BOJAONPOHHIAEMOCTH IO JAHHBIM OTKa-
YeX K3 CKBAaXKWH, BHIOOJHAMBL NPH YCAOBHH HACANH3AUWHM NPHEPOZHOH
006CTaHOBKH, CXeMaTH3aUHH GUABTPALMOHHEIX TIPOLECCOB.

1.34. CxeMaTH3auHsA NPOH3BOAHUTCA NO pPAAYy HPHPOAHBEIX (dakKTo-
pPOB: TFHADOAHHAMHYECKOrO pexXHMa IJ1acTa, XapakrTepa ero CTpPOeHHSA
H TFPAaHHYHBIX YCJOBHH B paspese W mnaane, Kpome rtoro, B pacyeTHOH
cxeMe HeOOXOAHMO YUHTHIBATh XapaKTep BCKPHTHA BOAOHOCHOrO IUia-
CTa CKBaXXHHAMH.

1.35. Ilo ruapoapHaMHYECKOMY pPEXHMY BOJXOHOCHHE IJAcTH pas-

AEASIOTCA HA ABA OCHOBHHIX THNA: HamOpHHeE, Oe3HaNOPHHE.
1.36. ITo xapakrepy CTPOEHHA BONOHOCHBIE IJIACTH MOAPA3AESAIOT-

CAl HA YeThIpe TPYINH:

HJACT OJHOPOAHHIN HJIH OXHOPOAHO-AHH3OTPONHBIH;

NJacT ABYXCJOAHHH ¢ rOpU30OHTAAbHOH TPaHHIEH MEXAY CJOSMH;

NJAacT TPeXCJHOUHHIH B MHOI'OCJIOMHBIA ¢ TOPH3OHTANBHBIMH T'PaHU-
aMi MeXXAYy CJOSIMH;

NJAacTH, NPOHHIAEMOCTh IOPOJ KOTOPHIX He MNOJAYHHAETCA  Ofpe-
JeNeHHOH 3aKOHOMEDHOCTH — aHH30TPONHEIE, TPEUIHHHHE H TPEIIHHHO-
K3apPCTOBLIE.

1.37. B 3aBHCHMOCTH OT T'PaHHYHHX YCJOBHH B pa3pe3e BOIOHOC-
Hble IJacTHl MOTrYyT OBITh: OrPpaHHUCHHBIE — OrpPaHHYeHN CBepxXy H
CHU3y BOJOHENPOHHIAEMBIMH NOPOJaMH HJH BOJOYIOPOM CHH3Y H CBO-
0OHOH NOBEPXHOCTHLI) CBePXY; NOAVOTPAHHUEHHEIE -— HMeEIOUIHe BOJAO-
VIIOp HJH CBOOOJNHYIO NOBEPXHOCTh CBEPXY H YCJOBHO O6e3rpaHHvHHE
CHH3Y; HEOrpaHHYEHHBIE — YACTHBIH CJyYal NOJAYOrpaHHYEHHBIX mJa-
CTOB, KOrjd IO YCJAOBHAIM onpobOOBaHHA MOXKHO YCJAOBHO IHPHHATH HX
Ge3rpaHUyHBIMHU.

1.38. Ilo xapakrepy rpanun obaacrtu QuJIbTpaUHH B IJaHe pasJiH-
Y3IOTCH HeOrpPaHHUYEeHHHeE, NOJNYOTDAHHUEHHBREe H OrpPaHHYEHHHE IJIACTH.

Ilo ruapoamHaAMHUYECKHM YCJOBHSAM Ha STHX TIPaHHIAX BHIAEJASAIOT-
s IPpaHHIK ¢ NOCTOAHHBIM Hanopom f=const, rpaHuiun C NOCTORH-
HLIM PACX0AO0OM ¢ ==const, HenpoHHIaeMble IrpaHul §=0.

1.39. Ilo xapakTepy BCKpPHITHA BOAOHOCHOI'O HJAacCTa BHIAENAIOTCS
CKBAXXHHLl COBepLIeHHHe H HecoBepuleHHHe. (CTeneHb BCKPHTHS BO3MY-
niawiiefi CKBAXHHOM BOAOHOCHOI'O IIJIacTa CYUIECTBEHHO ONpeAcssier
CTPYKTYPY OHJLTPAUHMOHHOI'QO NMOTOKA INPH OTKAauKe H CXeMy HHTephnpe-
TalHH Pe3yJbTaTOB HCNHITAHHS.

Bausinne HecoBepileHCTBA HaOJIOZATEeNBHBEIX CKBaXHH, OCOGEHHO
PacnosoXeHHHX BOJMH3H OT BO3MYIIAKINEH, JOJXHO YUHTHBATBLCS IIPH
HHTepuperaluy AaHHHX OTKAYKH. IJTO BJHAHHE MOXKHO HE YUYHUTHIBATH
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npH COOMIOAEHHH YCJOBHH pacHoOJIOXKEHHS (HJAbTPOB, H3JNOXKEHHBIX B
pasz. 2.

2. YCJIOBUA NMPOBEJAEHHUS OTKAYEK

Bri0op MeCTOMOJNOXKEHHUSI M CXEMbI NPOBEJACHUA HCNBITAHHHK

2.1, MecTonosioxeHne NYHKTOB HCNEITaHHH, BHIGOpP TEXHOJOTHYEC-
KOH CXeMH H CXeMH ONBITHOrO Kycra (IpH NpOBeAeHHH KYCTOBOH OT-
KayKH) CJELYeT OnpelessiTh B IporpaMMme H3BICKaHH# (mpoekTe) B
3aBHCHMOCTH OT [EJIEBOrOo HA3HAYEHHS OTKAauyKH, cTajuH paboT, ¢ yde-
TOM HH>XEHEePHO-TeQJIOTHYECKHX H T'HAPOreOJIOTHUECKHX YCJOBHH YydYacT-
ka nccnenopanun (FOCT 23278—78).

22. B pneasx Hau6GoJsiee DPANHOHAJLHOIO PAacMOJIOKEHHS ONBITHHIX
CKBAXHH H OCOOEHHO ONBITHHEIX KYCTOB A0 COCTABJEHHA MNPOrpaMMH
(mpoekTa) paboT mOJIXHH OHTh H3yUeHH BCe HMEIoLIHecsd 10 paHoHY
reOJIOTHUECKHE, I'eOMOP(ONIOrHYECKHEe M THIPOreoJIOrHYecKHe MartepHa-
JH, BKJIOYAIOIHe pa3peshl OYpPOBHX CKBAaXKHH, pe3yJbTAThl OINBITHO-
(HUABTPALMOHEEX H reoH3HUeCKHX HCCAeNOBAHWM, JaHHHE TrHApOreo-
JIOTHUYECKHX HAOJIOAeHHH | OnbITOB, NPOBOIUMHIX B mponecce OypeHusd
(sxcmpecc-onpoGoBanna),  pe3yJAbTATH JabOpaTOPHLIX OlpeiAe/eHHH
(PH3UKO-MEeXAHHUECKHX CBOHCTB FPYHTOB H ID.

2.3. Ilpn pasmemieHHH CKBaXXWH (KYCTOB CKBAXHH), IpPeIHAa3HA-
9eHHBIX AJA HNpOBeJeHHA oOTKayeK, B oOuieM cJiayuae HeoOXOIHMO HU3-
OeraTh y4acTKM, Tie Pe3KO MEHsIeTcd MOILIHOCTb H BOJAONPOHHIAeMOCTh
BOAOHOCHOr0 caof. CKBaXUHBH HJH KYCTH CKBaXWUH CJAeAYeT pacno-
JaraTb B HaunboJiee XapakKTepHHX MecTax TeX YYacTKOB HJH CJIOEB
(KOMILIEKCOB, TOPH3OHTOB), H3Yy4Y€HHe KOTOPHX HeoDX0AuMO IJs Hpo-
€KTHPOBAHHUSA COOPYIKEHHH, MEPONPHATHH NO 3allHTe TEPPHTOPHH HJIU
BOJOHOCHHIX TODH30HTOB (KOMIJIEKCOB) OT HEXKeJNaTeJbHBIX SBJCHHH
HNMH 1J11 OUeHKH 3a1acoB MOA3E€MHBIX BOJ.

Bo Bcex cayyasix pacmnoJiokKeHHE H CXeMy INpOBefeHHS HCIHTaHUA
HEOOXOANMO YBSA3HBATbL C PACHOJOXEHHeM H XapakTepoM paboTnl npo-
EXTHDYEMOTO COOPYXEHHS.

2.4. Tlpu Buifope MECTONMOJOXEHHS ONHBITHEIX CKBaXHH (KYCTOB
CKBaXHH) cCJelyeT YUYHTHBATh MO0JI0XKeHHe TPAHHI BOJOHOCHOrO nJja-
cTa. Hauayymme pe3yabTaThl NPH ONPEAEJeHHH (PHJIALTPAIHOHHBIX
CBOACTB mJjiacta AAlOT, KaK NpaBHI0, OTKAYKH, B NPOLEcCce BeACHHSA KO-
TOPHX Ha noJydaeMHE ONHTHHE 33KOHOMEPHOCTH IOHHXKEHHH YPOBHA
NI0J3eMHHX BOJA HE HAKJAAALBAaeTCA BJAHAHHE €0 IpaHHIL.

BandrueM rpaHuli, HE3aBHCHMO OT HX NPHPOAL, MOXHO mNpeHeO-
Peub npH {>1; H, ecnud AajpHas HaOmoraTedbHass CKBaXXHMHa pacnoJo-
XKeHa Ha paccrosHuy r<<00L (rae L — paccrosHne [0 TpaHHUH,
{«— KOHTpOJIbHOe BpeMsl, fx=r?/0,4a, r — paccTosiHHe OT BO3MYLIAIO-
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giefi 0 HaOMOAATeNbHOH CKBAXHHB, @ — KO3(Q(QHUHEHT Ibe3ONpOBOA-
HocTH (ypoBHenpoBoAHOCTH). Ecau H3BeCTHA KOHQHrYpaunus rpaHHIH,
10 aonyctuMmo r<0,6L — B napainensuoM ayse # r<0,8 L — 8o BHYT-
PEHHEM Jyye.

B yeorpannyeHHBHIX IJIACTAX IVIAHOBOe NOJOXEHHE OJHHOYHHIX H
KYCTOB CKBAXXHH He HMeeT 3HAYCHHS,

A H3yYeHHS BJIHSHHA TFPAHHUYHHX YCJOBHH NJacrToB
MECTONOJIOKEHHEe ONBITHHX KYCTOB JAO/KHO OHThL NPHOGJIHXKEHO K rpa-
HHIlaM, a CXeMa ONHNTHOr0 KycTa JOJiKHA OUPeNeAThCs NeJeBHM Ha-
3Ha4YeHHeM HCIIHTAaHHSA.

2.5. OTKaukH BOAH3H MNOBEPXHOCTHBIX BOJMOTOKOB HJIH BOJOEMOB
{PeK, KaHaNOB, BONOXDAHHJHIL H T.I.) XapaKTepH3YOTCH PAAOM OCO-
6eHHOCTEeH, KOTOphHe HeOOXOAHMO YUHTHBATHL INPH IMOCTAHOBKE, NpOBE-
JeHHU H 06paboTKe Pe3yabTATOB ONBITHEIX paborT.

Onpenesiense THAPOTEOJOTHUECKHX NAapaMeTPOs NO JAaHHBIM KYCTO-
BRIX OTKaueXk BOJH3H NOBEPXHOCTHHX BOJOTOKOB (BOJAOEMOB) TNIpPOH3-
BOAUTCH HA OCHOBE AHAJMTHUECKUX DelUeHHH 32734 O NPHTOKE O13EM-
HHX BOJ K CKBaxkuue, paboTaiomeil B NoOJAyOECKOHEYHOM MO TNJOI[AAH
PacnpocTpaHeHHs InJjacTe, IPaHHLEH KOTOPOrQ SBJAETCS NPSIMOJHHEH-
Hblll KOHTYp BOAOTOKa (Bomoema). [losToMy MeCTONOJ/IOKeHHe OMBITHO-
r0 KyCcTa CKB2XXHH cJenyeT BHOUpaTh TakHM 00pas3oM, 4YTOOR JHHHS
ypesa BOZOTOKa (B0ojoeMa) B 30He BJAHSIHHS OTKaukH Oblia 1o ¢opme
KaK MOXKHO Oanxe K npaMoadHeiHoi. OAHAKO 53TO YCJOBHe He Beer/ia
coriacyeTrcs ¢ PacnofoxKeHHeM NPOEKTHPYEMEHIX 3JaHHH H COOpYXKe-
HHH. B TOM cayuae, KOraa ONHTHBHE KYCTH [IPHXOJHTCH pPa3Meulath
BOau3u CYyry6o KpPHBOJNHHEHHHIX OeperoBHX VYacTKOB, OupefeneHHe
THAPOreO/IOTHUECKHX IapaMeTRPOB pPEKOMEHAYEeTCSs IMpPOH3BOAHTL NYTEM
peluensss OO6paTHOA 3aAaud MeTOAOM MozeaupoBasuss Ha ABM  (uau
3BM).

2.6. CxeMa ONHTHOrO Kycra AOJXKHA 00eCnedHTh BO3MOXKHOCTL OIl-
pelesleHH HEOOXOAHMHX THAPOreOJIOTHUECKHX IIapaMeTpoB H JoCTa-
TOUHYIO TOUHOCTh BHIOAHASMHX pacueToB, (OHA JO0JAXKHA OTBeYaTh
fipe AII0NaTaeMOMY METOAY HHTEPHNPEeTAUHH.

Cxema BkJlOYaeT OGOCHOBaHHE KOJIHYECTBA BO3MYIIAIOUIHX M Ha-
OMoZaTeNbHEIX CKBAaXKHH, HX B3aHMHOE pachOJOXKeHHEe B njaHe g pas-
pese H AoJxkHa obecmeynBaTh (NpH pPaUHOHAJBHOH HNJIHTEJIBHOCTH OT-
KauKH) MpPeRCTABHTEJbHHIT 0XBaT OOGN3CTH JenpeccHH, a TakXKe Heol-
XOIHMYIO BEJHUHHY DPA3HOCTH NOHHKEHUH YPOBHA BOAH B COCENHUX
HabaloaTeNbHBX CKBaXKHHAX H BEJHUHHBI NOHHXXEHHH YDOBHA BOLH B
YAAJEHHHX Habal0JaTeNbHHX CKBAaXKHHAX (COCTaBJAAKOUIE! HE MeHee
20—30 cM).

CxeMa ONHITHOrO KycTa, OPraHH3YEMOrO AJA H3YUEHHS IPaHHUYHBIX
YCJIOBHH, KPOME TOro, AONXKHA obOecrmeydTh MNONYUEHHE HEOOXOJAHMEIX
J2aHHBX AAS OUEHKH BANAHHA HCCAeLYeMBIX I'DAHHIL.
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2.7. KonnuectBO ONBITHHX (BO3MYLIAIOMIMX) CKBAXHH MOXeT H3-
MEHATHCSI OT OAHOHM JO0 Tpex H 0oJiee H onpenedsierc HeoOXoauMoH
CTEMeHbI0 BO3MYINEHHSA, CHOCOOHOro obecneyuTs HEOOXOAUMYIO BeJH-
gHHY NOHHXKEHHS B JAaJbHHX HaOJMI0OJATeNbHHX CKBAaXHHAX H DAa3HHILY
MeXAY NOHHXXKCHHAMH B COCCOHHX.

B cayyae HCHOJb30BAHHS HECKOJLKUX BO3MVIAIOIWIUX CKBAXKHH He-
06X0JIHMO CTPEMHThCA K MAKCHMAaJbHOM KOMNAKTHOCTH HX pasMelle-
HUA, C LEeNb0 BO3MOXHOCTH OTHECEHHA CYyMMapHOro JaebGuta BceH CH-
cTeMH CKBaXHH K OAHOA (HanboJee HarpyxKeHHOH) CKBaxHHe. Pac-
CTOSIHHE MeXAY BO3MVILAKIUHMH CKBAXHHAMH TaKOH CPYONLI HE J0-
XHO nNpeBHIIATh B HANOPHHX Bojax O0,0r; (r;— paccTosiupe [0
6auxaiimei HaOGMOZATENbHON CKBaXHHH), B OesHanopusix — 0,3r;.

2.8. KosnuecTBO u pasMellleHne HabalofaTeJbHHX CKBAXHH B KYy-
cTe ONpefeNseTCs] PHAPOreOJOrHUeCKUMH YCJIOBHAMHE NJIacra:

CTENEeHbI0 OJHOPORHOCTH Ijacta (OAHOPOAHBIH, HeOXHOPOAHHIH,
BeCbMa HEOJHOPOAHBIN) |

FHADABJIAYECKHM THOOM IJ1acTa (HANOpHHY, Oe3HANODHLIR);

ryOHHONW 3aJieraHds H MOWHOCTbIO BOAOHOCHOTO TOPH3OHTA;

TPaHHYHBEIMH YCJOBHAMH IJlacra.

CxeMa ONHTHOIO KycTa TaK:Ke 3aBHCHT OT MeTOJa pacuera, npH-
HATOH pacueTHOH CXeMH H CTaJHH HCCJIeAOBaHUM.

2.9. KosnyecTBo HAOMIONATENbHHX CKBAaXXHH B KyCTe JOMXKHO
06eClieynTs BO3MOXKHOCTL OCPEAHEHHS M KOHTPOJA MOJydYaeMBIX BeJH-
YHH H OnpeaesseTcsi, INaBHBIM 00pa3oM, CTeneHbld HEOZHOPOJHOCTH
onpoOyeMuix nopoja. MHHUMaJABHOE KOAHYECTBO HAOJIOAATCIBHHX CKBA-
XHH JONXKHO OpiTh He MeHee TpeX. Jomyckaercs B OJHOPOAHHX IJa-
CTax HasHauath JABe HaGMOZaTeNbHBIe CKBaxHHB. ONTHMAaAbHOE KOJH-
YecTBO HaOJIIOJaTeNbHLHX CKBAaXKHH COCTaBJiseT 6—7.

2.10. Hasnauenne HeOOXOOMMOro KXOJHYECTBA HAOMOMATEIBHLIX
CKBaxXuH 60Jibllie MHHHMA/JbHOIO 3ABHCHT:

OT CTENEHH CJIOXKHOCTH HHTEPNPETAlHHd NAHHHX OTKAUKH;

OT Ha3HaYeHHSA KYCTOBOH OTKAauyKH;

OT rayOHHH 3aJieraHusl BOJLOHOCHOTO TOPH3OHTA.

Bo Bcex cayyasix HeoOXOAMMO B KauyecTBe HaOMOMATEeNbHHIX HC-
NONb30BATh pa3BejOYHHE CKBAXHHK H CKBAaXXHHH MHOrO Ha3Ha4yeHHA.

2.11. ClOXHOHHTePNPETHPYEMHMH SBJAAIOTCA TAaKHe PE3YABTATH
OTKayeK, KOraa npeicTaBHTEeNbHHE Y4YacTKH TIpaHKOB MNPOCJEeXKHBAHHSA
GOpMHPYIOTCA C 3amasibiBaHHEM, NpH 3ToM (AKT H BeJHYHHA 3amas-
ABIBAHUA YACTO HENPOrHO3ZHPYEMHL.

K croxunomrHTepnpeTHpyeMLIM OTHOCSATCHS HCHHTAHHA B MOPOBHX
6e3HanopHHX BOJOHOCHHX TODH30HTAX, B HaNOPHBIX H Oe3HaNOPHHX
BOJOHOCHHIX TIOPH30HTAX TPEIUHHHBIX H TPEUIHHHO-KAPCTOBHIX 30H, B
CJAQHCTBHIX TOJIAX, OCO0EHHO NMpH OTCYTCTBHH pasieisiomiux caabonpo-
HUTaeMBIX NPOCHOEB.
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2.12. KoJnyecTBO HaO/0ZaTe/bHRIX CKBAXKHH INPH HCIO/Jb30BAHUH
FHADOAHHAMUYECKOrO0 METOAA pacyeTOB JOJXHO OwTh GoJblle, a8 MNpH
THAPABAMUECKOM MeToje pacyeToB — MeHbIue,

KosnvecTBO HabaogaTe/bHBIX CKBAXKHH TaKXe 3aBHCHT H OT pe-
{aeMoli 3agaud. HanpuMep, KOJAHYeCTBO HaOMI0OJaTeJbHHEIX CKBAXKHH B
KycTe JOJIKHO ObiTh OoJblie MPpH HEOOXOJUMQCTH NPOBeACHHS pacue-
TOB MOANOPA H NOATOIVIEHHS TEPPHTOPHH BO BPEMEHH, UYeM IIPH ONEHKe
TOJILKO BOAONPHTOKA B CTPOHTE/LHBI KOTJIOBaH H T. X. Kpome TOro,
MaKCHMAaJbHOE KOJHYECTBO HaOJOAaTe bHBIX CKBaXHH OOBIYHO IIpej-
YCMAaTpHUBAETCH, KOTAA KYCT pasMeniaeTcd HEeNOCPeACTBEHHO B upeje-
JIaX KOHTYPOB KPYNHHX I[POMBUIEHHBIX H THAPOTEXHHYECKHX COOPY-
XEeHuH, MeJUOPHPYEeMBbIX H 3alllHUlaeMEIX TeppHTOPHH, B0403200pOB
# ap. [Ipu u3LICKaHHAX A8 TPAMIAHCKHX H JIHHEHHBIX COOPYIKEHHH
KOJHYeCcTBO HAOM0AATENbHBIX CKBAXHH JAOJNXHO OHTb MHHHMAJLHBIM.
Ilpp Gonpmmx rayGHHAX 3aJleraHdd H3yYaeMOro njacrta KOJHYeCTBO
HAO0JI0JAaTEJbHBIX CKBAXHH He JOJKHO MNPEBHINATH MHHHUMAJBLHOTO KO-
JHUECTBA JJs JaHHBIX IHAPOre0JOrHYeCKHX YCJOBH.

2.13. Ilpn onpenesieHHH THAPOreO0JOrHYeCKHX IapaMeTpoB, a TakK-
Xe H3YYeHHH TPaHUYHBEIX YCJIOBHH IjlacTa CJaeAyeT IpPHAEPIKHBATHCA
JyuyeBOA cXeMH pasmenleHus HaOMOZATENABHHX cKBaxuH. Hanpasieune
H KOJUYECTBO JIyUeH 3a4ai0TCH, HCXO0AA H3 KOHKPETHRIX TeO0JIOTO-THA-
POreOJIOTHYECKHX YCJAOBHH, 3akay, pemlaeMHX OTKAUKOH, H IPHHATOH
PacCYE€THOH CXEMHEI,

OanoJyiyueBhie KYCTH 3aJalOTCA B OTHOCHTENBHO OJHOPOAHHIX TJjac-
TaX Ha YAAAE€HHHA OT rIPaHHL, AJS H3YYEHHA NapaMeTpoB BOAONPOHH-
1aeMOCTH. B aHH30TPONHEIX H B OrpaHAYEHHBIX IIacTax cJaejyeT Ha-
3HAYaTh ABYXJAyuYeBbie KyCTHL.

2.14. HabaopaTenbHnle CKBAXKHHH CJleAyeT pa3Mmeniath 10 NpPaBH-
JlaM TeOMEeTPHYeCKOH NpPOrpeccHH, TaK KakK HAJs MOJYYEHHS INPeacTaBH-
TeAbHEX TIPadPHKOB MWIOWAAHOTO MNPOCASKUBAHUA PaACCTOAHHA HAOJIO-
AaTeJIbHREIX CKB3XXKHH OT BO3MYLLAIOUIHX ROJKHH ObecneunTh IOJYUCHHE
pPaBHOMEpPHO pacnpefie/leHHHX To4YeK B JorapupMmuueckoM Macuurabe.

PaccrosHHe OT BO3MYUIAILEH A0 COOTBETCTBYIOLIEH HAGJIOLATEN,-
HOM CKBa*XHHBLI 7, HE3ABHCHMO OT KOJHYECTBa Jyued H HX OPHEHTH-
POBKY MOXeT OHTb ONpefeseHo [0 CACAYIOWEH NOJAYIMNHPHUECKOH
dopmyae B. I'. CamconoBa

Tn & ry at—t, (6)

rfie ry— PacCTOsSIHHe OT ONHTHOH A0 OJHXkaduied HaOMOAATEeNbHOH
CKBAXHHH;, O — 3MOHPHYecKHH KO3(ddUUUCHT, NPHHUMAeMHH aad Oes-
HAaNOPHHX TOPH30HTOB pPAaBHHM 1,0, AJA HANOPHHX — 2,0; N -— MOPSJI-
KOBBIH HOMep HabJaloaaTeNIbHOH CKBAaXXHHHI.

HyMmepauusi npou3BOAHTCA B BO3pacramuieM TMoOpAAKe B Hanpas-
JICHHH OT ONBITHOH CKBAXKHHH, NPHYEM B OXHOM Jiyue pacnoJjaraiorca
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CKBAJXXHHE C HEUETHBIMH HOMEpPaMHd, a B APYroM — ¢ uYe€THRIMH. IlpH
ONHOJYYEBOM KYyCTe CKBAXHHAM MNPHCBAHBAIOTCA HEYETHHE HOMepa.
[Tpn HAJMMUAH TpexX HJH YeThIpex Jyded B TpeTbheM IIOMEIal0T CKBa-
JKHHBL C MOCJHeAVIOWIHMH HEYeTHBHIMH HOMEpaMHd, & B HYEeTBEPTOM — C
nocJeAYIONIEMH YETHHIMH.

2.15. Pacctossinue oT nepsoil HAGMIONATENbHOH CKBAXHHH A0 BO3-
Mylalolleli peKoMenJAyeTcsi NpPHHHMaTh paBHbM 1= (0,7—1,0)m, a
paccTosiHEe 10 HauOoJsee yaaJeHHOH HaOJI0AaTeJbHOH CKBAXKHHH B
Ge3HANOPHHX Iactax ~150 M, B HanopHHX ~ 1500 M, YTO IO3BOJHT
IpH NOHUIKEHHAX B BO3MYIIAIOIHX CKBaXHHAX 3—4 M H JJHTEJNBHO-
CTH OTKauky nopsiaka 10 CyYTOK OXBaTHTb HAOMIOJEHHAMH YUYaCTOK B
npenesax BOPOHKH JAENPECCHH.

[Ipr 5TOM CKBaXXHHHW MOTYT OLITP KaK COBEpPHIEHHEIEC, TaK H HE-
coBeplleHHble. B cayyae Korza paccTosiHHe mnepBOH HaOM0AaTEIbHONR
CKBAKHHE OT BO3MYIIAIOIIeH MeHbllle VKAa3aHHOH BHIIE BeJHYHHH,
cieayeT yCTpauBaTbh B KYCTe COBEpDUIeHHHE CKBAaXXHHH (IIPH MOIIHOCTH
niaacta He Godee 15—20 M, a IPHM H3BICKAaHHSX IAs ueJjell BoZocHA6-
XeHHs — He 6osee DO M), OCOOEHHO TIPH H3YUEHHH AHH3OTPOIMHBIX HJH
HeOAHOPOAHKX MJACTOB.

Paccrosinnst or HAOGMIOZATENbHBIX CKBAXHH JO ONBITHOH KOPPEKTH-
PYIOTCA 1O pe3yJbTaTaM MNPOKAYKH HJAX NPOOHOM OTKAaykH, IMPOBOAL-
melcs nocJse pasMelleHHs OJHOH HJH HECKOJbBKHX MnepBooYepeIHbIX
HaOMOAaTeJbHHX CKBaXHH HA OXHOM H3 JYy4Yei.

OT1KauKH B YCAOBHSIX ONHOPORHBIX
BOAOHOCHLIX NJAACTOB (rOPH3OHTOB)

2.16. OnuiTHHE OTKAYKH H3 OJAHHOYHBIX CKBAXHH B YCJOBHIX Of-
HOPOAHKLIX HAaNOPHHX H OE3HANOPHBIX IJACTOB [ANA ONpejesieHHS KO-
s¢pduuuenta duabTpanud uedecoobpasHo NPOBOAUTL B CJAydYasix, KOrja
TEXHOJIOrHS TNPOXOAKH CKBAXKHHHEL MMO3BOJNAET MONAYUHTh NPHPHIALTPOBBIE
SOHH XoOpolller0 kauecrBa, Pe3y/bTaThl ONBITHHIX OTKAY€K H3 OJHHOY-
BEIX CKBaXXHH DEKOMCHAYETCH KOPPEJHPOBATb C pe3yabTATAMH KYCTO-
BOH OTKAYKH.

2.17. Ilpn KyCTOBBIX OTKAuKaX B HEOrPaHHYEHHBIX OJHOPOAHBIX
naacrax s onpeleJieHHs] THAPOTEOJOTHUSCKHX NapaMeTpPoB pPEKOMEH-
AyeTCsl 3azaBath OoAMH ay4. HanpaBieHwe Jyua MoOxKeT ObITh INPHHATO
MoGoe. Hucno HaGmomaTeNbHHX CKBAXHH Ha JIyUe PEKOMEHAYETCS NPH-
HUMaTk 2—3 ¢ yuetoM TpebGOBaHHH, H3JOXKEHHBIX B nm 2.8, 2.10 u
2.12. Paccrosinusi Ha6MIOfATeNbHLIX CKBAXHH OT BO3MYILAIOMIEH MpH-
HHMAIOTCS HCXO0AA H3 YCJAOBHH, H3JAOKeHHHX B nn. 2.14, 2.15.

2.18. TIpu KycTOBHIX OTKaukax BOGJHM3H TpaHHul, IJacra Habmona-
TeJIbHHE CKBAaKHHB PAcloiiaraloTcs MO ABYM Jy4aM — HAapajiesibHO H
nNepnen uKyasapHo rpauune. Jonmyckaercs 3anaBaTh OAHH JydY, apaJ-
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Puc. 4. I'padpuk gansa onpeneseHH

napaMeTpa HeCOBepILIeHCTBA BO-
Puc. 3. CxeMa pacno/oxkeHHs OTOKa (BOJOEMa) IpH €ro wIH-

CKBa’KHH IIDH KYCTOBOH OTKa4Ke prge 25<30—50 M (2 b — wHpE-
p0JIN3H HECOBEpPUICHHOH PeKH Ha)

Ro—NONONHHTEAbHOE COINPOTHBJICHHE;
a=1/AL

JeJbHHA rpanune. Ilo atoMy Jyuy onpeznensieTcss BOILONPOBOAHMOCTD.
Jlas u3yueHus BJHAHHA 5TOH TPaHHIM JYY 33anaetcss NeprHeHIHKYJsAp-
HO rpaHHIle (BCTpEUHHIH), a €CJAH 3TO BJUSAHHE HEXKeaaTesJbHO, TO JYyY
3ajaeTcqd OT I'PaHHLH (BHYTPeHHHI).

Uncao HabaogaTeNbHRIX CKBAXKHH HOJ2KHO OBITh: IBE — IHJA HA-
NOPHHX NNACcTOB H JABe-TPH — AJA Ge3HaNOpHHX.

PaccTosaHuA oT Bo3Mmyllaplled A0 nabmoaaTesbHHX CKBaXKHH NpH-
HAMAIOTCS B COOTBeTCTBHH ¢ I. 2.14. [Ipu aTom paccrosHHe A0 AaJjib-
HeX HalAOZATENbHONH CKBAXHWHH B NapanasiejbHOM TIpaHHLE Jyue He
JOJIJKHO NpeBHINaTh pPacCTOAHAA MO IPaHHIH IJ1aCTa.

2.19. [Ipu orkKaukax y BOAOTOKA (BoAoeMa) 1Js OUEHKH CTENeHH
B3AHMOCBSI3H NOA3EMHHX H NOBEPXHOCTHHX BOX H ONpeleNieHHs BOIO-
NPOBOAHMOCTH IJIACTA HEHTPAJBHYI0O CKBAXHHY CJeflyeT pacnonarath
HelaNekKo OT ype3a BOAOTOKa (BogoeMa), HO He OaHIKe, YeM Ha pac-
CTOSIHHH, paBHOM 2—3 MomuOCcTAM onpobyeMoro nJacra, a Habmaioga-
TeJbHHE CKBAXHHH 1O ABYM JAYYaM — NapajneNbHO H HOPMAJBHO ype-
3y (IO HanmpaBJICHHIO K HEMY).

Ha napaanenbHoM ayde o6opyayiores 2—3 HabaofatTe/bHue
CKBAXHHH, KOTOPHE HCIIOJAb3YIOTCA HJs ONpelefieHHS BOLONPOBOJH-
MOCTH Macta. Paccrosuus MeXAy UEHTPaNbHOH H HabJMIOAAaTeAbHLIMH
CKBaXXHHAMH MOTYT ONpenessiThCA Mo ¢opMmyJe (6), HO NIPH 3TOM pPEKO-
MEHZyeTcs, YTOOH paccrofgnue A0 JAanabHel HaOJI01aTENBHON CKBAXKH-
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HH He nNpeBHmano 0,7 pacCTOAHHA OT HEHTPAJbHOH CKBaXHHH 10 BO-
AOTOKa (BOJOEMa), a paccTOAHHMe OT LEHTPaAbHOH A0 OGaHXHEH HalJio-
JaTenbHOH AOJMXKHO OHBITHL He Menee (0,7 MOUIHOCTH IIIacTa.

Ha nepneHauxyJsipHoM K ype3y Jyde Takxke ofopyAyiorca 2—3
HalJofaTe/bHble CKBAXXHHBI, HCIOJb3yeMble IJi1 ONpeieNieHHss 1apa-
MEeTpa HeCOBEpHIEHCTBA JioXa BOZOTOKaA (Boxoema). HabaopareabHble
CKBa:KMHH pacnojarailorcs (puc. 3) Ha paccrosaud 0,6L, (Lo — pac-
CTOSIHHE OT ype3a A0 UeHTPaJbHOH CKBAXKHWHBHI), BOJH3H ype3a (HO He
6/MKe TCJAOBUHEL MOUIHOCTH NJAacTa) H 1O BO3MOXKHOCTH Ha ypese
BONOTOKA (BOJOEMA).

[Ipn nHeGosbiioH LIHPHHe BoAoTOKAa (26<<30—50 M), KoOrjxa LEHT-
panbHass u HaOJI0AaTeJqbHAST CKBaXXMHBl B CTBOpe, HNePNEHAHKYJISIPHOM
BOAOTOKY, PacnoJIOXKEHh TaK, YTO CyMMa HX PACCTOAHHH OT ypesa
Lo+ L, paBua JuGo b, au6o 2b, Torja napaMmeTp HeCOBEpPIIEHCTBA JIO-
JKa BOJOTOKa MOXKHO ONpejesHuTh N0 rpaduram (pHC. 4).

Ha y3knx BOJAOTOKaX Iesecoo0pPa3HO TaKIKe 3aKJaAHBaTh HabJIo-
JareJbHBE CKBAXHHBI HA NPOTHBONOJOXKHOM MO OTHOLICHHIO K LIEHT-
panpbHOH ckBaxuHe Gepery (cM. puc. 3).

Hag OKOHTYDHBAHHS BODOHKH HEIPeCCHH pPeKOMEHAYeTcs 3aza-
BaTb TPETHH Jy4Y OT LeHTPpanbHOH CKBAXHHK B CTOPOHY, NPOTHBOIO-
JIOXXHYI0O BOJOTOKY (peKe), Ha KOTOPOM CJIeAYyeT paclnoJsaraTb OIHY
HaOJogaTeJbHYI0 CKBAXXHHY Ha PAacCTOSHHM, pPABHOM PacCTOSHHIO
HEHTPAJAbHOH CKBAXKHHH A0 BOAOTOKA.

2.20. Boamymamwuige H HabMoOAATEJbHHE CKBAsKHHH MO CTeNeHH
BCKPHITHA BOJOHOCHOI'O IJIACTa JAOJIXKHH OBITh COBEPILIEHHBIMH TIPH
MOIIHOCTH Tacta A0 15—20 M. [Ipu 60/bmieli MOIIHOCTH MJACTa 3TO
TpeboBanne He o00sg3artenpno. Hepopmupywinee BJIHSHHE HECOBEPUISH-
CTBA CKBAXHH HA 3aKOHOMEPHOCTH H3MEHECHHS YPOBH# CJEeAYET ycCTpa-
HATb COOTBETCTBYIOIIHM pa3MeleHHeM HAOMONATE/bHHX CKBaXHH B
JiaHe H HX (QHILTPOB B paspe3e OTHOCHTENBHO BO3MYIUIAKIIHX CKBA-
KaH. [Ipy stoM B H30TpOMHHIX ToNmIAX AJAMHA GHABTPA BO3MYIIAIO-
et CKBaXXHHB HE JAOJNXKHA OBTh MeHbile 2,5—3 M, AaHHA GHABTPOB
HabMoNaTebHHX CKBAXKHH, KaK IPABHJO, AOJIKHA OLITH PaBHA (DHILT-
PY BO3MYIIAIOUIEH CKBa:KHHH (NpH HeGOJBLION ero AJuHe); Bce (HIBT-
PR OOMKHH OBITh YCTaHOBJIEHH B OJHOH MJOCKOCTH. B caydae xorzna
Janga ¢uiabTpa HaAOMOAATeNBHOX CKBAXKHHH MEHbUIE MJIHHH (DUALTDA
BO3MYIIAIOINEH CKBAXKHHLEI, ero cJeAyeT VCTAHABJAHBATL HA YDOBHE
cpeaHed 4acTH QHALTPA LEHTpPAJAbHOH CKBaXHHH (cM. m. 1.27).

2.21. Ilpn oTkauke W3 Ge3HAMOPHOrO BOJOHOCHOTO TOPH30HTA pe-
KoMenayercss (HALTP BO3MYMIAOHIEH CKBAXXHHH YCTAHABJHBATh HHIKE
YPOBHSI TPYHTOBHX BOJ, riayb6uHa A0 BepXHEro KOHIA (GUIALTPA HOJIK-
Ha OHITb NPHMEPHO DaBHOH ero AJHHE, YTO MOBHINIAET TOYHOCTHL OIpe-
AeNeHUsT THIAPOTCOJIOTHYECKHX MapaMeTpPoB IO COOTBETCTBYIOIIUM ¢op-
MyJiaM IJi1 HamoOpHOrO myaacta (HPH YCJAOBHH, KOrjJa BEJIHYHHA IMOHH-
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XEeHMs] B LEHTPa/JbHOH CKBaxKHHe He npoBhaer 15—20 % MOIIHOCTH
BOJIOHOCHOI'O IIJ1acTa).

2.22, B peuHHX JHOJHHAX C BOJOHOCHHMH T'OPDH3OHTaMH OO0JIBIIOH
MOIUHOCTH JJi1 OHEeHKH aHH30TPONHH IIIacTa pabozaTesbHHE CKBa-
XKHHH OOOPYAYIOTCA B BHJE KYCTOB Ha pasHHeEe INIYOHHH BOJOHOCHOI'O
ropH3oHTa (HANPHMEP, B TPeX HHTEPBAJaX: BepX BOAOHOCHOTO TODH-
30HTA, cepeAuHa H HH3). Kpome Toro, ycraHaBiaHBawTCcs HaGJ0aaTENb-
HBle CKBAXKMHH Ha Yype3e PeKH H B PYCJe — HHXKE YPOBHS IOA3EMHHX
BOA Ha 2—3 M.

OTKaukK B YCIAOBHSIX HEOAHOPOAHBIX HeOrpaHHueHHBIX
H OrpaHHYeHHBIX B pa3pes3e NJacTOB

2.23. Omnpene/jieHHe NapaMeTPOB BOAONPOHHIAEMOCTH HEOAHODOI-
HEIX TOJI MOXKeT NPOH3BOJHUTLCS OAHMHOUHBIMH H KYCTOBBIMH OTKa4-
KaMH.

2.24. OTKauKH W3 OJHHOYHHIX CKBAXHH JJIfl ONpeleNeHHs Ko3p-
(pulueHTa (PUAbTPAINH PCKOMEHAYeTCsI NPOM3BOJHTL COBMECTHO C Teo-
bH3HUECKHMH MeTOJAaMH — PacXOoJOoMeTpHeH, Ppe3UCTHUBUMETpPHEed H JIp.
[Ipy npoBegeHHH OTKaueK H3 OAHHOYHHIX CKBaXXHH HEOOXOXHMO IpeX-
yCMaTpPUBaTh METOLUKY IIPOXOJAKH CKBAXHH, 4 TAKXe THO U KOHCT-
PYKUHIO (HABTPA TAKOBHMH, YTOOH MAaKCHMAaJbHO YMEHbUIUTbL CONpPO-
THBJICHHE NPHQUIBTPOBOH 30HH H CaMOro (puJabTpa.

2.25. Jlia npoBeieHHUS KYCTOBOH OTKaUYKy B CJAOHCTOH TOJIE He-
O0XOAUMO IHpeXzae BCEr0 BHINOJAHNTL OOOCHOBAHME PACUSTHOH CXEeMH,
IOCTPOEHHE KOTOPOH IOJXKHO KOPpEeKTHpOBaTbCs B MpoHEcce ONHTA.
IIpn oTCyTcTBHH TakoH cXeMH 00pabOTKa ONLITHRIX AAHHBEIX IIPAKTH-
YeCKH HEBO3MOXHA.

YuutsiBass pasHooOpasHe MNPHPOAHHX YCJIOBHH, Aas ONpoOOBaHHK
HEOAHOPOAHHX TOJI PEKOMEHAVETCS IPHASPXKHBATBCA THHOBHX CXeM
pasMellleHHS ONBITHHX H HAaOAI0AaTeJbHHX CKBAaXKHH.

2.26. IIpy nocTeneHHOM H3MEHEHHH BOJONPOHHUAESMOCTH BOJOHOC-
HOro IJlacTa B BepPTHKAJbHOM HaNpaBJE€HHH, KOrja BHAEJEeHHe TI'pPaHHIl
OTHAEJbHEIX CJOeB 3aTPYAHEHO, NPOH3BOAATCA CyMMapHHe H 30HaJb-
Hbie OTKAQuKH H3 OAHHOYHHX M KYCTOBHX cKBaxuH. B nJjacrax ne-
6oapmoR MouwHOCTH A0 15—20 M 00pIYHO oNpoOObYIOTCA ABA HHTEpPBaJa,
NPUMHBHIKAIOIIHE K INOXOIIBE H KPOBJe BOJOHOCHOTO Imjaacra (B Oe3Ha-
NOPHHX BOJAaX — K CTATHUYeCKoMYy ypoOBHIO). IIpH 60JblIOH MOLIHOCTH
BOJOHQCHOr0O NJAcTa PeKOMeHAVEeTCd ONpolOoBATH 30HEL MOIUIHOCTBIO HE
Gosee 10 M, cBepxXy — BHH3 MO Mepe NIPOXOJAKH CKBaxHHH. B 3toMm
clydae NpH KYCTOBHIX OTKauKaxX cHadaJa npoOXOAUTCH nepsas HabJ1o0-
JaresibHas CKBAaXHHA, N0 KOTOPOHM KOPPEKTHPYIOTCA KOHCTPYKIHS H
onpo6GyeMEle HHTEPBAJK LEHTPANbBHOH CKBaXKHHHI.

2.27. B cAoHCTHX mJjacrax, HMEIOIIHX YeTKHe TPaHUuIHE HJAH pasje-
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JICHHHIX MAJONPOHHIAEMBIMH NPOCNOAMH, HNPOBOAATCH OAHHOUHEIE H
KYCTOBHE OTKAuKH KaK M3 COBEpIIEHHHX, TaK U HECOBEDPIUEHHLIX CKBa-
XHH. B cayuae pasgensnoro onpo6OBAHHA CJOEB MHOrOCJAOHHOH TOJ-
IIIH KOHCTPYKIHH CKBaXHH HAOJKHH o0ecneyuBaTh HAAEXKHOE oOnpeje-
JeHHe THIAPOreoJIOrHUYeCKHX MapaMeTPOB H3YUaeMOro CJofl.

2.28. Yucsao nabaonaTeNbHBX CKBAaXXHH B Jyue peKOMEHAyeTcs He
MeHee 4, a A4 NOAYUEHHA TOJBKO KO3((PHIHEHTa (HABTPAHUH HJH
BOAONPOBOANMOCTH AONYCKaeTCss HMeTb Ha Jyde 2—3 CKBAaXKHHLIL.

B BechbMa HEOAHOPOAHHIX IIJACTAX AONYCKAETCSH YHCJAO CKBaXHUH B
Kycre A0BOAHTL A0 10. IIpH HasHaueHHWH 4HCHa Jy4Yed ¥ KONHUeCTBA
CKBaXXHH B HEOTPDAHHUYECHHHIX HEOJHOPOAHBIX IJIaCTax cJeayeT pYKO-
BoJACTBOBATHCA mn., 2.9.—2.19.

2.29. Pasmerniate HaOAOoaTeJbHBIE CKBAXKHHBEI IIPH PAas[eIbHOM
ONpoGOBAHHH CJIOEB B Cjydae NepeTOKa H3 KOHTAKTHPYEMHIX CJIOeB pe-
KOMeHJyeTcsl aHaJOTHYHO KycTaMm B OE3HAIOPHOM TJacTe.

B caygae cyMMapHoro oOnpo0OBaHHA CJOHUCTHIX TOJI, TPH HAaJH-
Yyy BOAOYNOPHOTO BEPXHEro CJ0S H NPH HNOHHXEHWH, He NPEeBHIIANI0-
HieM nbe3OMETPHUECKHH Hamop, HaOMOgaTeNbHbBle CKBAaXKHHEL pa3Me-
[al0TCH KaK B HAaMOPHOM OJHOPOJAHOM TJIacCTe.

Ecmun xe BepxXHHI BOAOYIIOP OTCYTCTBYET, a ONBITHOE MOHHKEHHE
MeHbllle (HJAH PAaBHO) MOIIHOCTH BEPXHEro CJOSA BOJOHOCHOH TOJIIH, TO
HabmonaTenbHble CKBAa’KHHE CJHeAYyeT pa3MemiaTh Kak B O6e3HanopHOM
nacre.

a) AByXcJaO¥HbBE NAACTH

2.30. Ilpy ABYXCIOHHOM CTPOSHHHM BOJOHOCHOH TOJIHM, KOIAA
MOLIHOCTb OOOHMX CJIOeB OrpaHHuYeHa H BOAONPOHHHAEMOCTb HHXKHErO
KOHTaKTHDPVIOIIEro CJOS 3HAYHTENBHO INPEeBHIIAET BOAOCNPOHHIAEMOCTh
BepxHero (B 10 pas u 6oJee), a BOJAOHOCHHH TOPH3OHT HMEET CBO-
6OHYI0O NOBEePXHOCTb, OnNpejeseHHEe THIPOTeOJOrHYeCKHX IMapaMeTpoB
HHXKHETO CJIOSl TIPOH3BOJAHTCS OAMHOYHHIMH HMJH KYCTOBEHIMH OTKaYKaMH
fi3 COBEpPINEHHLIX CKBAXHH ¢ QHJABTPAMH B HHXXHEM cJioe.

[Ipu npoBeleHHH KYCTOBBIX OTKaueK HabAwgaTelibHble CKBAXKHHBI
JOMKHBL OBITh OOOPYAOBAHBL KAaK B HHIKHEM, TaK U B BepxHeM cJjabo-
duabTpyomem caoe (pHc. 5).

OHALTD B BepXHEM cJjoe 3araybasercs NOX YpPOBE€Hb TI'DYHTOBBIX
BOJX, a ray6uHA BepXHero KoHua $uapTpa Ao/MKHA OBITh HE MeHee HJIH-
g6 ¢uapTpa (CKBaXKHHA He JOJXKHA NPOpPe3aTb BEePXHHH CJOH).

2.31. B pByxciaohHo#t BOAOHOCHOH TOJillle ¢ ABYMS KOHTAKTHPYIO-
IIEMH TOJIVOTPAHHUYEHHBIMH CJIOIMH pa3HOf mnpouHitaeMoctH (puc. 6)
peKoMeHAYyeTCH (GHABTPH HEHTPaJbHOH H HAGJIORATENBHOH CKBAXKHH
YCTAHABJAHBATL B TOJOBHHe onpofyeMoro cJjosi, NpHMHIKamiled K rpa-
HHIe MEXKAY CJOSMH.
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Puc. 7. CxeMa AByXCaoliHOH ToamH (NJacT ¢ NOBEPXHOCTH OrpaHH4eH
BOJOYIIOPOM HJH CBOOOAHOI ITOBEPXHOCTLHIO)

m,/m; »2—3, [=m,

HOauHa ¢uAbTpoB A0MXKHA OHTh He Goaee !/; MOWHOCTH ompoGye-
MOro CJOf, NPH 3TOM JAAHH2 (HABTPOB HAOJIOZATEJBHEIX CKBAaXHH
AOJKHA OHTb paBHOH AJHHE (HILTPA HEHTPAJLHOH CKBAXKHHEL

Paccrosune ot nmepBofi HabmiofaTebHON CKBAKHHH A0 HEHTPaJb-
HON peKOMeHAVeTcd NPHHHMATh PAaBHHEM !/3 MomHocTH onpobyeMoro
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ciod. Ilpm Takodn cxeme pacuer KoapdHUHeHTA (HABTPALHH MOXKET
NpoH3BOAHTbCA 1O ¢opMyaaM YyCTaHOBHBLIErocs ABHxeHus [5].

2.32. B cayyae korza MOIIHOCTb HHXKHETrO KOHTAKTHPYIOILETO CJOS
ABYXCNOHHOH BOJOHOCHORX TOAIIH B 2—3 pasa 6o0jiee MOLIHOCTH Bepx-
Hero cJI0s, a BOJOHOCHAS TOJIL{A OlpaHHYeHa CBEPXY BOJAOYNOPOM HJIH
CBOGOAHOH NOBEPXHOCTBIO (pHC. 7), AAA ONPeAeNeHHA THIAPOreoJOru-
YeCKHX I1apaMeTPOB BepXHEro cJoA (OrpaHHuYeHHOro) ¢UALTPH, Kak
NPAaBHJO, JAOJXKHBEL OHITH PaBHH €ro MOIMHOCTH. HHcao gabmopaTeb-
HBIX CKBAXKHH AOJXHO OHTL HE MeHee J.

Paccroanune or nepBoi Hal/oxaTeJbHO# CKBAXXKUHH A0 HEHTPaJb-
HON DEXKOMEHAYEeTCS YCTaHaBJHUBATH PAaBHHM IOJIOBHHe ofuIefdi MOILIHO-
CTH BOJOHOCHOH TOJIIH, & OT BTOPOH — INPUMEPHO PaBHHIM CYMMAapPHOH
MOULHOCTH Bceit BOJOHOCHOH TOJIH [5].

[lo pesyabraTaM OTKaueK H3 BepxHero cJosl, KOrjga ero BOJOIPO-
HunaeMocTs B 20—30 pa3 BHINE HHXKHErO CJA0A, MOXKHO OHpelesHThb
K03bPuIHeHT (UALTPAUNH H HHIXHEro cJ0s NPH YCJIOBHH, 4YTO HabJ10-
JaTeJbHEE CKBAXHUHH AOCTATOYHO [AaJeKO OTJAaJeHH OT HeHTPaJbHORH.
PaccTosiaMe 10 JanabHell CKBAXKHHBI JOJXXHO B HECKOJBKO pas IpeBHl-
AT MOILUHOCTbL BepPXHEro ¢Jof, a OTHOILICHHe PAacCTOsiHHA BTOPOH Ha-
GalonaTebHON CKBa:KHHK K NEPBOH NOJXKHO OBITH B npejenax 5—10
(deM MeHbule KO3dOdHIHEHT (HUABTpAUHH HHIXHEro cjost, TeM OoJblue
NOJXKHA OBITb BEJHUYHHA OTHOLUECHHS ).

B cayyae Korjga HHXXHHH CJa0d OoJiee NpPOHHHAEMEIH, NPH ompene-
AeHHH BOJONPOHHUAEMOCTH TOJIH (GHALTPH HEHTPAaNbHOH K HabJaona-
TeJAbHREIX CKBAaXHH pPEKOMEHAYeTcs pacnojarath B BepXHeA HOJOBHHE
HuxHero caos (puc 8). Paccrossuue a0 nepBoH HalJiopaTeslbHOH CKBa-
JKUHBI PEKOMEHAYeTCS NPHHUMATH PaBHBIM NPHMEPHO MOJOBHHE MOIL-
HOCTH HHXHEro cnoss. B 3TOM cliyuae MOXHO oOnpefennTb Ko3bdu-
HHeHT (HABTPAUHH HHXKHero (onpobyemMoro) ciosgd u nyreM noxbopa
no ¢opmynam B. 1. Ba6ymxuua — sepxHero cJos [9].

PacueTn no BHILIEYKAa3aHHBIM cXeMaM IIPOU3BOJATCA 1O (OPMY-
NaM YCTAHOBHUBIIEroCS JBHIKCHHS.

2.33. Ilpu orkauakax BOJH3H peKH IOPH JABYXCJHOHHOM CTPOEHHUH
BOXOHCCHOH TOJIIIM, Koraa omnpobyetcss HHXHHH OOsee BOAONPOHHIAE-
MBIH cJ0oH, HabaogaTesbHBE CKBAXXHHH o000pyAyIOTcs Ha o6a cJoi.
IIpu sToM oxna HabmogaTeMbHAA CKBAXXKHHA HA BEPXHHMA BOJLOHOCHHIH
rOPH3OHT JAONXKHA OBITH OOOpYAOBaHA PSAOM C IEHTPAJbHOH CKBa-
JKHHOH.

Pacnosioxenne nydell nmpHHHUMaercd B COTBEeTTCTBHu ¢ n. 2.19.

Ilpu onpeneneHnH Ko3dpoduuHeHra QHALTPAIHH pa3feJbHO HHIKHE-
ro HJH BepXHEro cJiofd, KOrjaa MOLIHOCTh HHXKHEro cjogd B 2—3 pasa
UpeBLILIAET MOIHOCTL BEPXHEro, paccTosHHS HabJogaTeJbHHIX CKBa-
HKHH, @ TaKXKe pacnoJoxeHHe (HNLTPOB pPEeKOMEHAYyeTesl NPHHHUMATHL B
COOTBeTCTBHY ¢ n. 231, npuueM aJst onpeneseHus ¢GUIbTPalHOHHHX
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Puc. 8. Cxema JABYXCJOHRHOH
TOJUH (IJlacT OorpaHH4YeH BOJO-
YOOPOM HJH CBOGOAHON MOBEpX-
HOCTBIO)

ml/mp}?-—ﬁ ' kﬂ) kl

mapaMeTpoB BEPXHEro cJof KYCT CKBAaXKHH JOJXKEH OTCTOATb OT DEKH
He 6oJiee YeM Ha I[OJOBHHY o0lled MOIIHOCTH BOZOHOCHOM TOJIIIH.

B cayyae Korja MOIIHOCTH OOOHX CJOEB OrpaHHyeHH H IPOHH-
1aEMOCTh HHIKHEr0O c¢JIOf 3Ha4HuTeJbHO [IPEBHIUAET MPOHHIAEMOCTH
BEPXHETO, PeKOMeHAyeTcs CKBAaKHHH IPHHHMATb COBEPIUCHHEIMH; AJid
onpenesieHHs (PUABTPALHUOHHEIX NapaMeTPpoB OO6OHX CJOeB pPEKOMEHAY-
eTCsl Ha Jiyye HMeTb peé MeHee ueTHpeX HalJioJaTeJbHBIX CKBAXHH (B
HHXKHEM (CJIoe), mpHYeM jBe OJHXKAXIUHe H3 HHX [AOJXKHHI pacnoJa-
ratbcAd Ha paccrosgHHH Ao (l—1,5) my oT meHTpanpHOH, TpPEThs — Ha
paccTosiHud (3—95) my H uerpeprasg — (8-—10) my, rae iy — MOLIHOCTD
HHIKHETO CJIO4.

Jlannpie AByX Oamxanux HabMOmATeNbHLIX CKBAXKUH CayXar IJs
onpenefieHdss Koapuuuenrta GHAbTPAUHH HHXHEro cJosd, a N0 JABYyM
Na/IbHUM CKBaXKHHAM — AJd pacyeta Ko3(¢uHHeHTa (PuIbTPalHH BepX-
HEero ¢JIOsl U hapaMeTpa hepeTeKaHHA.

6) TpexcyMOolHLBE TOJUH

2.34. B Tpexcsoinod ToJme, KOTaa CpeAHHH cjo#l o0aazaer MeHb-
Hied BOJONPOHMLAEMOCTBID IO CPABHEHHID C BEPXHUM M HHUMKHUM, a
KpauHHE CJOH MOXKHO paccMaTpPuBaTb KakK INOJYOrpaHHYCHHBIC, ONHT-
HBIA KYCT JA0JXeH OblTh 00OpylOBaH He MeHee uYeM 4YeTHIPbMs Hab.M0-
JaTeJbHbIMH CKBa>XHHaMH, H3 KOTOPHIX (PUIbTPBl ABYX pacHoONaraircd
B onpolyeMOM OTKAauKOH cJioe, @ ABYX APYTHX — PSIAOM, HO B JPYroM
OTHOCHTEJBHO XOpOINO BOAOHNPOHHHAEMOM CJoe. PUAbTPH  LEHTpasb-
HOA H HaOMOJAaTeJIbHBIX CKBAaXHH PEKOMeHAYeTCA pacnoJararte BOJH-
3H TPaHHI CpeAHero cJos, AJHHA HX He MA0JXKHA NpeBHUIaTh MOIHO-
CTH XOpOLIO MPOHHIAEMOro CJOSA, H3 KOTOpPOro BeleTcs OTKauka. Pac-
CTOSIHUS OT HAOJIIOAATEJIbHBIX CKBAXKHH A0 LEHTPAJbHOH HE JOJXKHE
NPEeBHIIATL IMOJOBHHEI MOLIHOCTH CJ0s, H3 KOTOPOro BefleTcs OTKauyka
(puc. 9).

B cayyae Korpa cpeauHH# caoit obnanaeT 6GoJiee BLICOKOH BOAONPO-
HUUAeMOCTbIO N0 CPABHEHHIO ¢ BePXHHM H HHXHHM (mOJyorpaHHYeH-
HBIMH), YHCJAO Hal0JAIATeNbHBHIX CKBaKHH HA Jyde AOCJAXHO OHTb He
MeHee 3, a (PHJALTPHl YCTAaHOBJIEHHW B cpeaneM cjaoe. Mx pnuna B 3TOM

23



CAYHac HEe NOJKHA NPEBHINATL MOIUHOCTH CPERHEro CJIOS M IIPH 3TOM
NOOBHEK MOIMHOCTH KaXJAOro M3 KpadHHX cJoeB. PsamgoM ¢ ga6aona-
TCJIbHHMH CKaXHHAMM Ha TNPOHHIAeMHH CJOH, H3 KOTOPOro BegeTcs
OTKaukKa, pEKOMeHAYeTCA 000pyAoBaTh HabJIOAATENbHBIE CKBAMKHHHE H2
BEDXHHH CAOf (HMW HA BePXHHA M HHKRHE); JNanHWe HaGMOACHHH

Puc. 9. Cjiema TPEXCIOHHOH TOJI- Puc. 10. Cxema Tpexcaoiinoft
U (Kpafinue CJIOH NOJAYOrpanu- TOJIH (KpadHHe CIIOM HOMyorpa-
yeHHH ) HHYeHHBIE)
k:?’k:"fkg, Z<m3, f'nﬂma kl“:kﬂ}kar JQmﬂ, mll"?;"" [-"‘:-.'f..m'i/-?.
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Pruc. 11. Cxema Tpexc/iOiHON Toamu (OZAUH KPaiHHUP CJaOH MOJIyOrpaHH-
YeHHHIH, APyrofl — OrpaHHyYyeHHH)
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3a YPOBHAMH NO HHM MOryT OHITh HCHONb30OBAHH IJIS pacueta Kosad-
buunenToB duabTpanuH BepxHero (M HHXHero) cqos (puc. 10). Pac-
CTOSIHHSI OT HAbMOAaTe/bHHX CKBAXKHH N0 HEHTPAJAbHOH HE HOJIKHH IIpe-
BHIIATh NOJOBHHB MOUIHOCTH BEepXHero H HHXHero cjaosi. Ilepsyio Ha-
O/moaaTeJNbHYI0 CKBAaXKHHY PeKOMEHIAYETCA paciojaraTh He OJuxe IJH-
HH (GUABTPA LEHTPANbLHON CKBAMNKHHEL

JINs yKaszaHHHX CXeM pacueT Ko3((HUHEHTOB (PHJABTPALMH  BHI-
NoJiHseTcA Mo (GOpMyJaM YCTAHOBUBLIErocs ABHXKeHHs [5].

2.35. B Tpexc/ofHOA ToJle MOUIHOCTb OJHOrO H3 KpaHHHX CJIO-
€8 Be/qHKa, a ApPYroro OrpasHiyeHda, a cpeaHHf CJaoh o0Majaer MeHb-
e NMPOHHIAEMOCTHLIO MO CPABHEHHIO C KPAHHHMA.

[Ipr cOOTBeTCTBYIOLLEM UHC/IE H PAaCHOJOXKEHHH HAOMOAAaTeNbHBIX
CKBaXXHH INPH OTKauke H3 KaKoro-Jubo KpaHHero cJosi MOKHO oOnpeje-
JuTh KO9hHUHEHTH OGHALTPAUMH KAaK CJI0Sl, H3 KOTOPOTO Bejach OT-
Kauka, TakK y cCpeiaHero, MeHee nponnmaeMoro. Ilpm pacnosoxenun
(¢bunbTpa UEeHTpaJNbHOA CKBaXXHHHI B BepXHEM CJiOe ero ANHHA JOJMXKHa
OLITb PAaBHOH MOLIHOCTH 3TOro cJof; GbuAbTPH HAOGMOAATEJbHHIX CKBa-
XKHH cJaelyer pacnoJsarare BOJH3H rpaHHIbB CO CPeAHHM cJoeM, pac-
CTOSIHHE OT HHX J0 LEHTPaAbHOH He JOJKHO NPEBHINATL MNOJOBHHHL
CyMMapHOH MOIIHOCTH BCeji BOAoOHOCHOH Tommu. Ywucno wabumopatens-
HEIX CKBAXHH HA Jyye - He MeHee 4 nanafa onpepenceHuss KoxhPHUH-
€HTa QHUAbBTPAUHH BEpXHEro H cpelHero ¢Jos H He MeHee 2—3 -— 14
onpeneneHus Koapouunenta duAbTpanuu cpexHero caos (puc. 11).

Ilpu ycranoBke GUIbLTPA UEHTPAJLHOH CKBAXKHHH B HHXKHEM OF-
PaHHUEHHOM CJlo€ PEKOMEHAYEeTCA IJHHY ero NPHHUMAThL DPABHOH MO -
HOCTH 3TOr0 ¢J0s1 (CKBAaXKHHBI MAOJKHBI OLITh COBeplIeHHHIMH). Jlas
onpefeneHus Koadpouituenta QUABTpAUAH CpedHero uHcJAa HabJio-
JaTeJrHBIX CKBAXKUH Ha Jyde M0aXKHO OLBITb He MeHee 4, NpH 3TOM ABa
¢usibTpa obopyayloTesl HAa BePXHHII XOPOINO IIPOHHLAEMBIH cJoii BOJIK-
SH €ro rpaHMibl co cpeqHuM caoeM (pHc. 12).

J1 yKasaHHHX cXeM pacuer KodpdbHIHEHTOB (HALTPAUHH BHI-
nonusercs no ¢opMysaMm ycTaHOBHBUIETOCA JBHXKEHHS [5].

2.36. B cayuae Korga B TPexcJAORHOH TOJIE NPOHHIAEMOCTb CJIO-
€B YMeHblIaeTcsd ¢ IAyOHHOH, NPH OTKauakKax H3 BepXHEro cJosA pac-
CTOAHHUA OT HAOAIAATEAbHBIN CKBAXHH OO0 UEHTPAJbHOH He JOJIXKHEI
IIPEBHIIIATD NOJOBHHB CYMMAPHOH MOUIHOCTH BCeH BOAOHOCHOH TOJILH,

YHCJAO H PAacnojoxeHHe (UIBTPOB — KaK B M. 2.35 NPH OTKauke H3
BepXHEro CJaod.

[Ipu oTkauke W3 cpenHero CJOS UHCJAO0 H pacnojoxkenHe GHIbT-
POB CKBAXHH aHaJoruHuHo n. 2.34 nad ciaydas, KOorja cpeiHHH cJoH
OoJiee BogonpoHunaeMu#t (puc. 13).

Ilpu oTkayke H3 HHXKHEro CJAOS BEPXHHI CROH NPHMHMAETCSs NOJY-
OrpaHH4YeHHHM. YHcI0 ¥ pacnmosoxeHHe GHJIBTPOB NPHHHMAETCA aHa-
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Puc. 12. Cxema Tpexcaolinoii T P —r—t
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JOHUHO CJIYYar0, KOrjxa CpexHMi CJioH MaJIONPOHHLAeMEIH, a CMex-
Hue CJIOH NMOJYyOorpanH4eHHne (CM. puc. 9).

2.37. llpn onpenejeHnH THADOreoJOrHYECKHX HApaMeTPOB  CJIO0EB
MeTONaMH, OCHOBZHHHIMH HA HEYCTAHOBHBIUEMCHl ABHXKEHWH, OAS CJy-
yas, KOTAa CPeAHHH cJOH MaJIompOHHIaeMHel, a Kpailnue CJIOH B3aH-
MOAEHCTBYIOT JADYr C ApYIrOM H BepXHHH CJ0#i MMeeT NOCTOSHMHBIH Ha-
nop, TO NPH MOIIHOCTH CPEAHEro c¢Jjaosa MeHee 10 M mpaGaonarenbHLe
CKBAaXXHHH DacnoJjaraloTcsi B OCHOBHOM ¢Jloe HA paccTOMHHM He GoJee
o0 u 100 M OT uenTpasbHOH, a HaOmojfaTeabHble CKBAXKHHLI Ha Bepx-
HHA CJOH pacnmonaraiorcs PSAAOM C HeHTpaabHOR (puc. 13). Pacuer
BeaeTcsa no opmyne (155).

2.38. a1 m3ydeHHs YCJOBHH B3aHMOACHCTBHA BOJOHOCHHX TI'ODH-
30HTOB B MHOT'OCJOHHHX TOJUIAX HabJaloaareabHble CKBAaKHHB 3aKJja-
AbIBAIOTCAA KaK Ha onpoOyeMHH BOJOHOCHHHA rOPH30HT, TaK M HAa ro-
PH3OHTH, H3 KOTOPHX MOXeT NPOHCXOHTb IepeTeKaHHe.
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HabnonaTenbHHe CKBAaXKHHH HA CMEXKHHE TOPH3OHTH CHACAYeT
pasMemiaTe pagoM ¢ HaOaonaTesbHHIMH CKBaXXKMHAMH Ha onpobGyeMblH
BOAOHOCHHWH CJ0HA, HO KOJHYECTBO HX MoxkeT OHTh Menbuie. OaHa Ha-
GaofaTesbHAd CKBAXKHHA HA CMEXHHH BOJOHOCHHH I'OPH3OHT ofo0py-
AyeTcAa pAAOM ¢ UEHTPAJLHOH CKBAXKHHOM.

PesyabTaTh 10 HabOAKOAATENbHEIM CKBaXHHAM, o000ODYIOBAaHHHM HA
O1poOyeMBIAi BOJOHOCHBIA CJIOH, HCOONB3YIOTCA JJiA pacyera THAPOreo-
JIOTHYECKKX II1apaMeTpoB onpobyemoro c¢jof H Ko3¢hdHUHEHTa Iepere-
KaHHA, a MO HabAIOgaTeJbHHIM CKBaXXHHAM HA CMEXHHE TOPH3OHTH —
IJIsi pelleHHSI BONPOCa O HAJUYHH MNEpPpeTOoKa u BbHOOpa pacyeTHOH

CXEMHl.

2.39. Hcnuitanda AJA OIEHKH B3aHMOIENCTBHS COCEIHHX CJOEB
MHOT'OCJOHAHOA BOJOHOCHOH TOJIUIA MOrYT IPOH3BOAUTBCA B CJyuae,
KOrga MOILIHOCTh PAasfesomnX caAabonpoHHIIAEMHEIX CJOEB HE IMPEBHI-
maer 10 M B OPHEHTHPOBOUHHE HX KO03bObHIHEHTH GHABTpALHH HE
meHee [0-3 — 104 M/cyT.

B cayuae xorza MOMHOCTH pasgeasiolinXx CcJa00NPOHHIAEeMHEX
niaacroB G6onee 5 M u ux Ko3bduuuent duabTpanun Menee 10—* m/cyr-
KH, C/JIeAyeT 3aMepsATh NMOHHKEHHS HAnopoOB B STHX CNMOAX BCJIEACTBHE
NPOSIBJICHHA B HHX ymnpyroro pexuma. JMasg 3Toro psaoM ¢ MNepBoH
Haby01aTeNbHOH CKBAaXHHOA Ha onpobyeMLli BOHOHOCHHH IJACT pe-
KoMeHnyercs ofopypoBarth ABe-TPpH HalJi0LaredbHble TOYKH [0 MOIL-
HOCTH CJabGonpoHHIIAeMOro CJIOA.

JloaHa (HJABTPOB 3THX CKBAXKHH peKoMeHniayetrcd B 4—5 pa3s Me-
Hee MOINHOCTH CJOl; paccTosHHe KOHuma ¢uAbTpa, GAHXHETO K ONpo-
6yeMOMY nacTy, ZOMXKHO ObITh GOJblle AJHHB (PHILTPA.

Oanako pabmiofeHHS MO 3THM HAOMOAATENbHHIM CKBAXXHHAM CBSi-
3aHBl ¢ NOTPEUIHOCTAMH 33 CYET HX HHEPUHOHHOCTH, 3aBHCALUEH OT jaUa-
MeTpa GQUIABTPOB, CKOPOCTH CHHXKEHHSI YPOBHS, COCTOSHUS NPHUDHABLT-
poBOH 30HH. YUTOOH HCKMIOYHTL 5TH NOTPEHIHOCTH B  pa3esioliHX
CIA0ONPOHHUAEMHIX I1J1aCTaX, PeKOMEHIAVETCS YCTAHABJIHBATL JAATUHKH
NopoBoro naBJeHns [9].

2.40. Muorocjonnas ToJa MOXeT OBITH NMpeJCTaBJieHA YacTo ue-
PenVIOINAMHCSA CJIOAMH DAa3JIMUHOH BOJAONPpOHHIAceMOCTH. Ilpu pasgenpb-
HOM omnpo06OBaHHU cJoOeB JJHHa (UJBTPOB JOJXKHA COOTBETCTBOBATDH
MOIIHOCTH ONPOOyeMoro caos.

Onpenesenne Ko3pOUIHEHTOB (PHALTPALHH MOXKET NPOH3BOAUTHCS
KaK OAHHOYHHMH (OOBHIYHO 30HAJBHHMH), TaK H KYCTOBHIMH OTKad-
KaMH.

Bo MHoOrux cayyasx aas onpeiejesHs Kod(phHUHEHTA (pUILTPAUHH
OT/JeJbHEIX CJ0eB HeOOXOAMMO MHOTOCAOHHYIO TOJILLY CBeCTd K 2- HJH
3-CJONHO.
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OTKaYKH B YCNOBHSIX aHH3OTPONHHX NAACTOB

2.41. QUABTPANHOHHO-AHH30TPONHHMH TJIacTaMH (TOJILAMH, TOpH-
30HTaMH) SBJASIOTCH NJACTH, KO3()PHIHEHTH (PHABTPAIHA KOTOPHIX pa3-
JIMUHBEL B PA3HHX HalpaBJeHHAX.

QuabTpaHOHHAsA AHH3OTPONHS onpenenasieTcs KO3hPHIHEHTOM, BH-
paXawlHMCcA OTHOUIeHHeM HaHMeHbllero Ko3(pduuHenra (HIBTPALHE
K HaHOQJbLIEMY.

AHH3OTPONIHSA CBS3aHA C JIHTOJOTHYECKHMMH, CTPYKTYPHHIMH H TeKC-
TYPHHIMH OCOOEHHOCTSIMH IJIaCTa; MaKCHMaJibHas BeJIHUMHA BOJONPOHH-
ILaEMOCTH OTMeuaeTcss Mo npeolJsafallleMy HAaNnpabBJeHHIO TNOPHCTOCTH,
TPEIHHOBATOCTH, a MHHUMAJbHAA — B HANpaBJIeHHH NepleHAUKYJAADHOM
eEMY.

IIpuMepoM, Koraa koszpduinveHT (HUALTPAUUH B BepTHKAJLHOM Ha-
IIpaBJieHUH OOJbllle, YeM B TOPU30OHTAJNBLHOM, SBJASIIOTCA IWVIACTH, CJAOXKEH-
Hbie JIECCOBHIMH rpyHTaMu. CJIOHCTOe CTPpOeHHe BOLOHOCHHX IJIACTOB Xa-
pakTepH3yeTcss Ha060pOT GONBLUKNMH 3HAUYEHHSMH KO3(PODHIHEHTOB DHIAbT-
panHH B rOPH30OHTAAbHOM HaIllpaBJIeHHH.

3HaueHHe pPasjHYHOH BOJOIIPOHUIIAEMOCTH MOPOA TO rJaBHHIM Ha-
npapJeHHAM (UABTPALHUH HMeeT OueHb (OJbLIOE HPAKTHUECKOe 3HAYEeHHEe
AJIA PallHOHAJBHOIO IPOeKTHPOBAHHA JApPeHAXKHLIX CHCTeM Ha 3aljHulae-
MHX OT NOATONJIEHHUA TEPPHTOPHSX, ONpedeseHHs NapaMeTpoB dHUIbTpPA-
IIHOHHKIX 3aBeC H T. .

2.42. IIpy npoBeAeHHH KYCTOBHX OTKA4YeK B HeOrpaHHueHHHIX, He-
OAHOPOJHHX AHH3OTPONHBIX NJjacTax cCJaeAyer 3ajaBaTbh [JBa Jyua,
OPHEHTHPOBAHHKIX 10 HANPABJEHHIO OCeH aHH3O0TPOIHH.

IIpu KycTOBHX OTKaukax BOJM3M rpaHUN njacra HabqaioaaTelbHHE
CKBAXHMHHI CJellyeT pacmojaraTh TakXe IO ABYM JiyyaM, a C BeCbMa
CJIOXKHHMH TI'paHHIlAMH IJIacTa — [0 TPeM Jy4YaM C YYeTOM pPeKOMeHJa-
UHA, H3JIOXKEeHHHX B 1. 2.18.

243. [lna onpeleneHuss CTelleHH AHH3OTPONHH BOJOHOCHOTO IIJacTa
HeoOXOOHMMO HMETh Ha OJHOM Jiyue ONBITHOrO KycTa He MeHee 4 HalJIIO-
AATeNbHHX CKBAaXHH.

Ecan xos3dpdunmeHT GuHALTPAIHOHHOH AHH30TPONHH H3MeHsercst 6o-
Jiee yeM Ha OJAHH MOPSAAOK, YHCJIO HaOJMIOAAaTe/IbHHX CKBAXHH Ha Jyue
cyeayeT yBeJHYHTh 10 6.

B cayuae Koraa OpHeHTHpPOBKA ABYX IVIABHHIX OCeHd AHH3OTPOIHH
H3BEeCTHa, a MOHIAOCTbh BOAOHOCHOrO IJjacTa AOCTATOUHO BeJIHKA, TO AJA
onpeneieHds: Ko3pPUIHeHTOB (PHAbTPALIHH BOJOHOCHOTO NJjacTa no rJjas-
HRIM OCSIM AHH3OTPOINIMH MOIKHQ OTpaHHYHTBCA ABYMA HaOJ/oAaTelbHH-
MU CKBaXXHHAMH Ha Ayue.

[Ipp HasHageHHH YHCJA Jyuyed H KOJIMYECTBA CKBAXHH IIPH NpoBe-
ReHHH ONLITHHIX OTKAUeK B AHH30OTPONHHX IJIacTax cleAyeT YYHTHBATh
peKOMeHAalluH, H3JOXEeHHHe B nn. 2.8—2.13.
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Puc. 14. Cxema pasMemeHHs ONHTHOTO KYyCTa CKBAXHH B OXHOPOAHO-
aHH30TPONHOM IIacTe

2.44. llna onpeReneHns BepTHKAJbHOM aHH30TPONHH (GHALTPH Ha-
6aogaTeqbHEIX CKBAaKHH Ha KaXXAOM Jyde CJAedyeT pacrnoJjaratb Ha
ABYX TOPH3OHTaX: HA OAHHX OTMeTKax C (HAbBTPOM IleHTPpaJbHOH CKBa-
XXHHB H H3a OTMeTKaX BHIIe HJH HHXKe (HUAbTPA UeHTPaJbHOH CKBAaXKH-
HH (pHc. 14).

2.45. Ilpn onpo6GOBaHHH CHOHCTOH TOJIIH C OTHOCHTEJNLHO HeOOJib-
INHMH MOILIHOCTAMH CJiOeB, Korja ¢QHUAbTPH LEHTpaJbHOH H HabJaoaa-
TeJbHHX CKBAaXHH YCT2HOBJICHH B TOJIIle TAaKHM O0Opa3oM, UTO OTpaXKa-
eTcsli 3aKOHOMEPHOCTb B uYepefOBAHHH CJOeB pa3spe3a, H HMeOT [AJHHY,
NpeBLIIUAIIIYI0 B HECKOJIbKO pa3 MONIHOCTH OTIeJbHBIX CJ0E€B, TO €€
MOXKHO CYHTATb aHH3O0TPOMHOH. [IpH 5TOM paccTOsiHHe MeXAy cepellHHA-
MH (HABTPOB NO BEPTHKAJH AONKHO OHTH 0OOJiee NmSATH MOUWHOCTEH OT-
HeAbHHX CHOCB TOJIIH.

2.46. IIpn ycraHoBuBileMcs1 pexxuMe ¢duabrpauun B. [, babyumxu-
HBEM NpeNsOXeHH pelleHUsa AJS HaXOMXJAeHHs KO3(Q(PHUHEeHTOB (PHAbTpa-
MK 110 IJIaBHBIM OCSIM aHH3OTPONHH JAJA psAfa THIOBHX cxeMm [D], wactb
H3 KOTOPHX NpUBeAeHA HHIKE,

2.47. lnsi cayyas nOJYOTPABHUEHHOTO OAHOPOJHO-aHH3OTPOIHOTO
IAaCTa C¢ BE€PXHHM BOJOYNOPOM HJAH CBOGOAHOH NOBEPXHOCTBIO [MOTOKA
GORABTPH CKBaXHH CJelyeT pacmoJjiaraTb B BepXHeH MOJOBHHE IIacTa,
AJHHA HX He JO0JIXKHA MNpeBHIlaTh /¢ MOIIHOCTH 3TOro MJjacra, a pac-
CTOSIHHSA MeXAY ¢uabTpaMH (Ha OOOHX IOPH3OHTAX HX PACIOJIOXKeHHA)
He JO/MKHH OHTb MeHee AByX AJaHH ¢uiabTpoB. HabaioaaresapHue
CKBAXXKHHH AOJIXKHH OHITH PacnojiOXKeHH Ha pAacCcTOSHHH He Gojee 0,5m/fA
(m — MOIHOCTL HJAcTa, A — KO3 PHUHEHT aHH3OTPONHH).

Ecau ¢HABTDP LEHTpANbHOH CKBAaXXHHH NPHMBIKaeT K KpPOBJe IJjac-
T4, TO QUALTPH BTOPOTO TOPH30HTA HAOJIIOAATENbHHX CKBAXHH CAeldy-
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€T pacrnojarath HHXe (QHAbTPA LEHTPANbHOA CKBAXKHHH, HO B MpeAenax
BepXHeH IOJIOBHHH CJIOSL.

Ecau e PUABTP LUEHTPAJbHOA CKBAXKHHH YyAaJieH OT KPOBJH BOAO-
#OCHOTO MJacTa HJH 3aTOIJIEH, TO (QHIALTPH BTOPOro ropusoHTa HabJI0-
JaTeNbHBX CKBAXKHH MOTYT NPHMHKATh K KpOBJie BOAOHOCHOrO IJacra
(unu cBOOGOAHOM NOBEPXHOCTH), a KpaiHAs HabJoxaTe/bHAs CKBAaXHHA
AoJKHA OHTH yAaJeHa OT UEHTPAaJbHOH HA pacCTOAHHe, paBHOe HJIH
MeHbllee ¢/2A (¢ — pacCTOsHHe BEPXHEro KOHIAa (HAbTPA LEHTPaJbHOH
CKBaXXHHH OT KPOBJIH IIJIacTa).

2.48. B cayuae Korja BOAOHOCHHK AHH3OTPONHEHA NJIACT OrpaHUYEH
CBepXy BOAOYNOpPOM HJIH CBOOONHOH NOBEPXHOCTBIO, a CHH3Y BOJIOYIO-
POM, PeKOMEeHAYeTCA Ha KaXAOM Jyue 060pyAOBaThb D HaOMOLAaTENbHBLIX
CKBaXHH, U3 KOTOPHIX ABe — -—C (PHABTPAMH HA YPOBHe (PHIABTPA LEHT-
PaJbHOH CKBAXHHBI BOJIU3H Hee, ABe — ¢ (HJIBTPAMH HHKE HJIH BHIILIE
{$hunbTpa UEHTPAJbHON CKBaXXHHH Ha paccrtogHuH (0,5—1)m OT HeHT-
PanbHOH CKBaXXHHH, NOCJAEAHAR YAAJACTCA OT HEHTPAaJbHOH Ha PaccTOs-
HHe (1—2)m u 6oabuie (m — MOIIHOCTh mJiacTa). PacCTOSHHA MeXAy
fleHTpaMH (HJIBTPOB MO BepTHKAJH AOJIKHH NPEeBHIIATH AJHHY (QHALT
pa HeHTPANAbHOH CKBaXXHWHHI.

2.49. B cayuae Korjza HMeeTcs 2 KOHTAKTHPYIOUIHX aHHU30TPONHHX
BOJAOHOCHHX CJIOSI, OJJMH H3 KOTOpPHX [OJYOrpaHHuUeHHHH, a Apyro# or-
pPaHMYeH BOAOYNOPOM HJH IOBEPXHOCTBIO TNOCTOSHHOroO-Hamopa, TO pe-
KOMeHAyeTCslI NPOBOJAUTL KYCTOBHE OTKAuyKH pasfeJbHO H3 KaXJAOro
CJOSI ¢ YCTPOHUCTBOM HabarojaTesbHBIX CKBaXXHH B oboux ciaosx. [Ipm
3TOM B KaxJOM cJjoe ofopyAyercs IO ueThipe Hab/ai0laTe/bHHE CKBa-
KHHH Ha KaXJAOM Jyue Ha ABYX IOPH30HTAX.

B cnoe orpaHHuYeHHOH MOIIHOCTH (QHJLTP HeHTPaJdbHOH CKBa*KHHH
JAonycKaeTcs pacnoJsarath B JIOOOH 4acTH ¢JI0s, HO AJHHA ero He JOJXK-

Ha NpeBHIIATH !/3 MOIIHOCTH 3TOrO €J0f. PaccTrogHHe MeXAYy HeHTpaMH
«HALTPOB JABYX IOPH30HTOB AOMIKHO OBITH He MecHee ABYX AJNHH (HJIABT-
pa HEHTPANBLHOH CKBAXKHHHI.

B noayorpanuueHHOM c¢jioe QUALTPH CAeAyeT pacAojaratb B BepX-
HeH MOJIOBHHE HMXKHero cJos ¢ yCJAOBHeM, YTOOH paccTofgHHe MeXAY
JIeHTpaMHd (HABTPOB MO BePTHKAJH OHJNO He MeHee ABYX AJHH (HIBLTPA
IeHTPAJIbHOH CKBAXKHHH.

PacueTnl peKOMeHAYeTCS BHINOJMHAThD C HCOOAB30BaHHeM. DBM.

2.50. Ina cayuass NOJNYOTpPAaHUYEHHOr0 OZHOPOAHO-aHH3OTPOIHOTO
IJ1acTa, OrpaHHYeHHOrO CBEPXy IOBEPXHOCTBIO NOCTOSHHOrO Hanopa,
QHALTP UEHTPAJLHON CKBaXXHHH CJACAYEeT paclosarath B BepXHel mOJO-
BHHe IlJlacTa; PacCTOAHHe OT KpaHHeR HaOMIOAaTenbHOH CKBAaXKHHH JAO
AeHTPAJNbHON He AOJXKHO NPEeBHILATH OTHONIEHHS MOIIHOCTH K KO3¢p(PH-
{IHEHTY AHH3OTPOIIHH.

K Ttakofi cxeMe MOXHO, HalnpHMep, NPHUBECTH YCJOBHS, NpHBeXeH-
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Prc. 15. Cxema pasMelueHds ONHTHOrO KycTa CKBaXHH B AHH3OTPONHOM
nJ1acTe, OrPaHHYEHHOM CBePXy rpaHHIed NOCTOSHHOro Hamopa

Hhle Ha pucC. 15. B srom cayvae HaGmogaTeqbHHe CKBAXKHHH DacloJio-
XKeHnl 0 BEPTHKANM HA NATH YPOBHAX.

2.51. OTkauk® NPH HAJNHYHH TPAHML B IUIAHE MOIKHO NPOH3BOAHTD
C Y4eTOM HX BJHAHHA K 0e3 yueTa.

Jas Toro 4ro6H u36ekaTh BAHSHHA T'DAHHUIL Pa3HOH NPOHHIIAEMO-
CTH, CJeAYE€T NpOSOAHUTE KYCTOBYXO OTKayky HeOOMbIIOH AJNHTENbHOCTH,
a4 pacieTH NPOHIBOAATCA METOAAMH, DEKOMEHAYEMBIMH HAJs HeOIDaHHU-
YEHHBX MAaCToB. KyCT B 3TOM cayude PacoJaramT COIJIACHO PEeKOMeH~
A3aunsAM, H3JI0XKEeHHHM B nn. 2.17, 2.18.

[Ipy HEOGXOAHMOCTH yyeTa BJAMSAHHMSA TPAHHI DPA3HOW NPOHHILAEMOC~
TH KyCT CKBaXHH CJIefyeT pacnoJarath BOJH3H 3TOH rpaHHUH, a Ha6J0-~
AdTCJAbHHE CKBAaXHHH peKoMeHayeTcs 000pyaoBarh B 00eux 30HaAX ¢
Pa3HOH NPOHHIIAEMOCTDIO.

[Ipn pacnosiokeHHs CkBaXKuH cjeAyeT YYHTHIBATh DEKOMeHAAIHH,
H3JI0JKeHHHe B 11, 2.18,

2.02. B aHM30TpPONHOM mJacTe, CBS3AHHOM C PeKOH, AJS onpeneJe~
BHST COUPOTHBJICHHA pyciaa (GHALTPH HAOMIOAATSNBHHX CKBAXHH ROJIXK-
HH pacnoJjaraTtbCqd B TPeX HHTEpBANax II0 BePTUKAJH paspesa — B Bepx-
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HeM, HHXXHEM M cpellHeM; Ha ype3e pekH ob6opyayercsd OAHA CKBaXHHa
¢ PuUALTPOM ANMHOH 1,0—2 M, yCTaHOBJICHHHM HENOCPeACTBEHHO <IOX
YPOBEHbY.

OTKaukH B YCAOBHAX TPELUIMHOBATHIX H 3aKAPCTOBAHHLIX NMOPOA

2.03. OcobeHHOCTH omnmpelesieHHs THAPOreoJIOTHYeCKHX NMapaMeTpoB B
TPelIHHHO-KaPCTOBHX BOJOHOCHHX TOPH30HTaX CBfA3aHBEI € <«ABOMHON
OYCTOTHOCTBIO» BOAOBMEIHAIOLIEH cpeAl, HaJHuHeM yacTO CHJABHO BHpa-
JKEHHOH aHH3O0TPONHH (PUABTPAIMOHHHX CBOMCTB, BO3MOXKHBEIM Hapylle-
HHEM pPajJHaJbHOCTH H CIMIOWIHOCTH NOTOKa (3a cyeT KPYNHHX TpellHH,
KapCTOBBIX NYCTOT, HENPOHHIAaeMBIX T'pPaHHU H T. N.). B CBA3H ¢ 3TUM
onpo6oBaHHe TPELMHHO-KAPCTOBHIX BOJOHOCHHX TOJIL LeJAeco0OpasHo
TIPOU3BOJAHTE NPEHMYLUIECTBEHHO KYCTOBHMH OTKAYKaMH.

2.54. CxeMa ONKITHOrO KyCTa B TPEIHHHO-KAPCTOBBIX BOJOHOCHBIX
FOPH3OHTAX ONpefelIeTCs] XapaKTepoM TPeLIHHOBATOCTH, 3aKaAPCTOBAHHO-
CTH IWVIACTOB; PEKOMeHAYyeTCsl Jy4Yyd HalbmozarteJbHbiX CKBaXKHH pacno-
Jarath no npeodaajamplieMy HaNpaBJeHHI0 TPeUIHHOBATOCTH, 3aKapcro-
BAHHOCTH H NePNEHIUKYIAPHO eMY.

I ByxsyueBhic KYCTH TPHMEHSIIOTCH TaKXe NPH OTKaukKax H3 orpa-
HUYeHHLIX NJACTOB, MpHYEM JYYH XKeJaTeJdbHO pachojaraTtb napaJJielb-
HO U NepleHAHKYJ/ISPHO IpaHHIaAM.

2.55. B oTHOCHTEJbHO DPaBHOMEPHO-TPellUHOBaTHIX IMOPOAAX, KOTAa
«ABOHHAsl NMYCTOTHOCTb» He MNpPOABJAAETCA, METOAHKA NPOBEeAECHHS OIBIT-
HBIX OTKAQuUeK H OIpedeieHHE THAPOTEOJOrHYeCKHX NapaMeTPOB MNPaKTH-
yeCKH He OTJHYAlOTCA OT METOAHMKH OTKaueK B NMOPHCTHX NJjacrax. B rta-
KHX YCJOBHAX MECTONOJIOXKEHHe KYCTa H pasMellleHHe Ha0JI0AaTeNbHBIX
CKBajXXUH JMAOJI)KHBl COOTBETCTBOBATh peKOMeHJauusaM, H3JOXKEeHHBIM B
nn 2.3—2.15., a yucJI0 CKBaXXHH — B 1. 2.18.

2.56. Ilpy BHIpaK€HHOH ABOWHOH INYCTOTHOCTH PEKOMEHAYETCS 4YHC-
JI0 HabJoAaTeJbHBIX CKBAXHH B KyCcTe HMeTb He MeHee 4—6.

Bauxkanimiyio K HeHTpadbHOH HAOMI0AaTeJbHYIO CKBAaXKHHY, C LE/bIO
HCKJIOUE€HHS BJAUAHHUHA HECOBEDIICHCTBA CKBAXKHH H HCKaKeHHS BEJHUYHHLE
NOHHKEeHHH B 30HE «CBEPXIPOBOAMMOCTH» mnJjacra, CjaelyeT NPOXOAUTh
Ha paccTosiHud, npuMepHo pasuom (0,7—1,0)m (m — MOUIHOCTb rOpU-
30HTa). [Ipn OoablIOH raAyOuHe 3ajaeraduss U OOJbIIOH MOIUHOCTH TOPHU-
30HTa JaJbHASg CKBaXXHHA J0Ji2KHa OpiTh yAaJjeHAa OT BO3MYUIAKOLIEH HA
paccrosinne He MmeHee (1,5—2)m.

2.07. PacnonoxeHne KycTa H pasMellleHHe HaOJ0AaTeNllbHBIX CKBAa-
}KUH C Yy4eTOM BJIMSAHHSA TI'paHHUIl B NOPOZAX, XapPaKTepH3YIOIIUXCA PABHO«
MEPHOH TPEIIHHOBATOCTHIO, AHAJOTHYHO KyCTaMm JHAJsd OTKAueK H3 IIOpHs
CTHX NJACTOB.

B nJsacrax ¢ BecbMa HEPAaBHOMEDHOH TPEIIHHOBATOCTBIO UHCJIO
Jydyed MoxeT OLITb OoJiee 2, a YHCJAO CKBaXXH B KycTe MOXET ObiTb
6osee 10.
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B nensix HCKJIOYEHHS! BJUSHHS IPaHHIl HA ONBITHBHIE 3aKOHOMEDHO-
CTH OTKauyKH C NOrpelIHOCThIO onpeleneHus napamerpoB 10 %. B. I'. Cam-
COHOBHIM PeKOMEHAYeTCH HCNOJL30BAaTh Pe3yabTaTH M0 HAOGMI0AATeNb-
HHIM CKBa*KHMHaM, pacrnoJiOXXeHHHM Ha pPAacCCTOAHHH OT LEHTPaJbHOH RO
0,3—0,45 L (L — paccTtosiHHe HEeHTpPa/NbHON CKBAaXXHHH OT TPAHHIN).

2,508. B nByXcnoHHHX naacrax, OCOGeHHO B JOJHHAX peK, Korjaa
onpobyeMbll TPEllHHHO-KapCTOBHH BOJOHOCHHA TFOPH30HT NepeKpHIBaeT-
ca aanBueM, Hab/mojaTeJbHBie CKBaXKHHH pa3MelllalOTCsI B OAHHX H
TeX e TOukKax Ha onpofyeMHH BOJOHOCHHHK TOPH3OHT H Ha aJJlOBHH
{<IpYyCHBIE» N1bE30OMETPH).

2.59. ONHTHBE KYCTH AAA ONpeflesieHHs CONPOTHBJAEHHS PYCJIOBHIX
OTJIOKEeHHH JOJIXKHEI COCTOATH H3 ABYX JIy4eH C TaKMM pacyeToM, 4TOOLI
yAajeHHe JajbHeldl HAOMIOAATEJNbHOH CKBAaxXHHH OT BO3Myllalolleli B
flapajyieabHoM Jiyye He IPEBHIIANO PACCTOAHHS OT BO3MYINAIOIUIEH CKBA-
JKHHH J0 pekd. Fla ypese pekH, B Jyue, NePNeHAHKYAAPHOM €My, AOJXK-
HH OpiTb OGOpYAOBaHH HAOMIOZAaTeJbHHE CKBAXXHHH Ha TpellHHHO-Kap-
CTOBHIH TOPH3OHT # Ha IepPeKPHBAIOLIHA aJIJIIOBHAJbHBIA — AJS OLieHKH
BO3MOXHOCTH OTpPbIBA YPOBHSI TPEUIHHHO-KAPCTOBHX BOJA OT NOAOILIBHI
AJJIIOBHSA, & aJJIOBHAJBHOTO I'OPH30HTA — OT JHA peKH. KpoMe ToOro, na
AANIOBHA 3aKJaJhBaeTCs €lie OJHA CKBaXHWHA, BCKPHBAKOMAA TOJBKO
CaMYI0 BEPXHIOI0 YaCTh BOJOHOCHOTO TOPH3OHTA, C IEJBI0 yUeTa BJAHSHHUSA
AHH30TPONHH (PHABTPAIHOHHHX CBOHCTB B paspes3e HAa YCJAOBHH OTPHIBA.

PexXuM U NPOAOIKHTENbHOCTh HCMTBITAHUM

2.60. Ilpn npoBefteAHH OTKaueK IJIs OnNpehesieHHA FHAPOrecJorHye-
CKHX TMapaMeTpoB peKOMeHAYyeTcd cOOAI0LATh NOCTOAHHBIM Xapakrep
BOo3MVyLUeHUs. OTKauKH KOJKHBI NPOBOAHTHCA € NOCTOAHHOH BEJHYUHHOM
JebuTa B NPOJOJIXKEeHHe BCero UCAHTAHUS HJH HMeTb NMOCTOSHHYIO BeJi-
yuHy nonuxeHusa (npu Beimyckax) (I'OCT 23278—78). CoBpemennas
METOAHKA o6pabOoTKH M HHTEpOpeTaulHH OTKaueK TaKkKe MO3BOJSIOT MPO-
BOANTDL MCIBLITAHHA IIPH CJAOXKHOM XapakTepe BO3MYLleHHs, OJAHAKO 3TO
HelenecoobpasHo.

O6s3aTeNbHBIM YCJIOBHEM IIPH NPOBEJEeHHH OTKAuKHM SBJSETCH He-
IpepLIBHOCTD UCHBITAHHUS.

2.61. [Insa pocruxkeHuss 2(pPeKTHBHOCTH pPe3yJbTAaTOB HCMHTAHHA He-
06x0a1HM0, uTOO6H BOAOOTOOp NpU KYCTOBOH OTKauke (BHIMycke) obec-
NeuHBaJ MNOHH)KEeHHe B BO3MYUAKINUX CKBa)KHHAX He MeHee 3 M —B
Oe3HanopHEX BOAOHOCHBIX FOPU30OHTaX H 4 M — B HAIIOPHBIX.

Takoe moHUXKeHHe NPH AJHTEABHOCTH oTKaukKu 5—10 cyr obecneun-
BAaeT DA3HOCTb NOHMIKEHHH B COCEJHHUX CKBAXHHAX U IOHHXXeHHE B Ca-
MOH OTJaJleHHOH cKBaxXuHe He MeHee 20 ¢M. B obumem cayusae pasHocthb
BeJIHUMH TOHHIKEHHH YDPOBHA BOAL B COCefHUX Habal0gaTeJbHBIX CKBA-
JKHHAX H BeJHYHHA TOHHMXKeHHS YPOBHA Ha KOHell OTKAYKH B JaJjbLHeil
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HaOM0AaTEeNbHOA CKBaXKHHe JOJXKHH HNPeBHINATL aGCONIOTHYIO BeJHYH-
HY BO3MOXHOHA OWHOKH H3MepeHHs YpPOBHf He MeHee ueM B 10 pas
(1OCT 23278—78).

OTKaykKH Yy NOBepXHOCTHHIX BOAOeMOB (BOJIOTOKOB) cJjaeAyeT NpPOBO-
JHTb C TaKHM ZAeOHTOM, KOTODHH He AOAXEH MPHBOJHTL K IOHHKCHHIO
YPOBHA NOM3E€MHBIX BOJ IOJA BOJOTOKOM (BOJAOEMOM) HHXe INOAOIIBHI
9KPAHH3HPYIOLIEr0 CJOA €ero JioXa, TaK KakK B NMPOTHBHOM cJydae oOpa-
0OTKa ONBITHHIX JAHHLIX CYHIECTBEHHO YCAOKHACTCH.

ITpn oTKayke H3 ONMHOYHON CKBaXMHK BeJHUHNHA NMOHHKEHUA JOJXK-
Ha OHTH He MeHee 1,0 M.

2.62. Hcnotanne HeOOXOAHMO NMPOBOAHTDL NPH OAHOH BeJHYHHE pac-
xona uad nouuxenus (FOCT 23378—78).

OTkauku npu 2-3 NOHHXEHHAX NPOBOAAT ANA pelleHUA pPALA cne-
UHAJBHHX 3aJad, TaKHX, HANpUMep, KaK YCTAaHOBJIEHHE 3aBHCHMOCTH pac-
X014 OT NMOHHXKeHHud (nmoayueHne KpuBOH JebuTa), onpeieseHHE €CTECT-
BEHHOH Dasrpy3kH MOA3eMHEIX BOJ, OUeHKH CYyPPO3HOHHON YCTOHUHBOCTH
3ANONHUTEJIA TPEIUH H NYCTOT B CKaJAbHHX NMOPOAAX H AP.

2.63. Heob6xopuMas BenHuHHa NMOHHXKEHHS 3aBHCHT OT BeJHUUHBL JHe-
6ura. ManonebutHaA OTKAYKa jJaxe NPH ee OOJBIIOA AJUTENbHOCTH HE
JaeT JOCTATOYHO JNOCTOBEPHHX pPe3y abTaToB. JJeOHT CKBaXWHBI 3aBHCUT
OT (UIBTPAUHOHHBLIX CBOHCTB BOJAOBMeEIIAIONIHX NOPOJA H [POH3BOAHTEb-
HOCTH Hacoca. [Iostomy BH6Op BOZONPHEMHHKA H NeOHT CKBaXKHHLI CJle-
AyeT Ha3HayaTh [0 pe3yJabTaTaM NPOKAYKH CKBAXHHB! UJH OPUEHTHPOBOY-
HO NnOo NpuOJMHIKEHHBIM 3HAYeHHSIM BOJONPOHHUAEMOCTH HCCAeAYeMHX
rpydToB. HeoOx0anMyo Beanguny febnra npH KYCTOBOH OTKauke MOMKHO
BIOpaTh MO AAHHHIM KO3(p¢dHUHeHTAa BOAOMPOBOAUMOCTH IVIACTOB JAJdA
CJACAVIOU{HX TpeX Ipymn rpyHToB (T1aba. 2).

Tabauma 2

— L Ml S A

KosddHuHeHTE
Fpynnra I'PYHTHI BOAoNpOBoAuMcC- { JeOuT, afe
TH, M?/CyT
1 JloueTBepTHUHLIE IIeCKH, cJaalhe 00—>500 5—25
[IeCYaHHUKH, HeKapcTylolHecs
| TPELIUHOBATHE NOPOAH ,
2 UerBepTHUHble  aJVIIOBHAJIbHBIE 500—1000 25—50

IeCKY, aJVHOBHAJLHO-TIPOJIOBHU-
aJbHEIC NeCYaHO-rpaBHHHLIE OT-
JAOXKEHHUs,  TPEIHHHO-TOPOBLIE,
TPEIUHHHO-KaBEPHO3HBE H CHJIb-
HO TPEWIHHOBATHE NOPOAHL

3 laneynukH ¢ mnecuyano-rpasuii- | 1000—3000 | 50—150
HEIM  3afloJHATeJeM, HHTEHCUB-

| o TPEIIHHOBATHIE H 3aKapcCTo-

BAHHbLIE MIACThL
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2.64. IIpononXKuUTEJNBHOCTD OTKAYKH oOlnpeledseTcss THAPOreoJioruye-
CKMMH YCJOBHUSMH, NPHHATHM BHAOM OTKA4yKH H ee Ha3HaueHHeM (CM. M.
1.9, 1.11, 1.12).

[TpososxkHnTebHOCTE OJAHHOYHHX OTKAa4YeK Ha OJAHO MOHUXKeHHE B OX-
HOPOAHBIX MOPOAAX PeKOMeHAyeTcs NMpHHHMaTbh B mpelenax 0,56—2 cyr B
3aBHCHMOCTH OT HMX HasHayenusa (cM. nn. 1.8, 1.9, 1.11). Menbwas mpo-
AOMXKHTEABHOCTh OTKa4YeK He PEKOMEHAyeTcd, TaK Kak 3TO yMEHbIIaer
o0/14CTh, XapaKTepPHU3yEMYI0 ONBITOM, H yBeJHUHBAEeT BJUsAHHE NMPH3A6OH-
HOH 30HH, a TaKXe H3-32 HeBO3MOXKHOCTH IIOJIyueHHS INpeACTaBUTENbHO-
r0 rpaduka BpeMeHHOTO IPOCJEXKHBAHHS NO INepHOAY BOCCTAHOBJICHHS.
B Gesnanopumix Bojgax NpH OTKaykKe MeHbHIEH MPOAOJKHTEJIBHOCTH ee
pPe3yanTarel 6VAVT HCKaXXaTbcd 32 cyYeT BJIHAHHSA BEPTHKAJBHHIX COCTaB-
JIAIOUWMX CKOPOCTH (DUABTPAIMH Y CKBaXKHHK H Npoueccos (POPMHPOBAHHA
rpaBHTAllHOHHOX BOJAOOTHAAUH.

2.65. TIpopo/KHTENbHOCTE KyCTOBOH OTKAYKH HOJXKHA ObiThb paiuo-
HAJbHONH M 00OOCHOBAHHOH B 3aBUCHMOCTH OT HeOOXOAHMMOCTH OIpededic-
HHSA TeX MAM HHBIX (UIABTPAUHOHHHX NapameTpoB. Ee Heo0xoanMO on-
peleasaTb Ha OCHOBe NpPeABApUTEJbHHX pacueTOB € YCJOBHEM, YTO NpH
BHIOPAHHOH AJHUTENBHOCTH OTKAYKH BOAN JOJXKHH OHTb NOJY4eHBI Ipen-
CTaBUTeNbHLle 3aBUCHMOCTH H3MeHEeHHS MOHUKeHHS YDPOBHSAA OT BPEMEHH
1 1o nuomaau, a xHabgaogartesbHbie CKBAXUHH AOJKHHE OHTL pacroJo-
XKeHH B 30He KBasucranuoHapHoro pexuma (I'OCT 23278—78).

KontposbHoe BpeMsi f, HaCTyMJeHHss KBAa3UCTAUHOHADHOrO pEXHMA
ODHEHTHPOBOUHO ONpeAeNsercs, HCXOAS u3 3HAueHHA apryMmenta r?/4at<<
<0,1 (r — pacctrossaue HabaOaTeJbHOH CKBAXKHHH OT HEHTPAaJLHOH, M;
a4 — KO3pdHUUHEHT NMbe30NPOBOJROCTH (ypOBHeNpOBOJLHOCTH), KOTOPHIH
JUIs TIpeABapHTeJbHBIX PacueToB MOXET ObTh NPHHAT no TabJa. 3).

2.66. [Ipy HasHA4eHUH JAJHTEJbHOCTH BO3MYLIeHHS He00XOIUMO

Tadbauua 3

KosddunuedT nse3onpoBoAHOCTH
( YPOBHENDOROAHOCTH), MZ/CYyT

—

HaumenoBaHKe rpyHTOB

Ge3HAMOPHLIX
J1aCTOB HATIOPHBIX ILTacTOB
I'naHncTHe TPYHTH (CYTJIHHKH) 4—2.102 2. 10—8.102
Ilecku nuieBaTHe, CynecH 2-10—2-102 1.102—1.103
[Teckn MeskHe (0,2—1)103 (0,25—1,25)104

[leckn cpepunesr xkpynsoctd ¥ rpa- | (0,0—3)103 (0,15—1)105
BeJIHCTHE

['paBuAHO-ra/seyHbie OTNOXKEHHA | (1—2)104 (0,5—1)108
HM3BecTHAKR (0,4—1)104 (3—8)107

Ilecyannkn (0,4—1)104 (2,5—b)107
H3Bepixennnle nopoaH (0,2—1) 104 (0,8—4)107
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YUYHTHBATh ChnelH¢pHKY YyCTaHOBJICHHS KBa3HCTAl[HOHAPHOTO peXHMa B
Pa3JHYHBIX THAPOreOJIOTHYECKHX YCJIOBHAX — 3¢ ¢deKT BoyaroHa npu on-
po6oBaHNH OGe3HANOPHHX BOAOHOCHEIX TOPH30HTOB, INPOSIBJIEHHE <«IBOIi-
HOM MOPHCTOCTH» B TPellHHHHX HANMOPHHIX H Ge3HANMOPHHX BOJOHOCHBIX
TOPH3OHTAX, NepeTeKaHHe B CJOHCTHIX NJacTax.

2.67. JInvTenbHOCTb KYCTOBOMH OTKAYKH AJiS HANODHHRIX 3ePHHUCTHX BO-
JIOHOCHHX TOPDH30HTOB (II1acCTOB) OMNpenesieTcss, HCXOAS H3 YCJOBHSA
t=>5l, ({x — BpeMs HACTYIJeHHS KBa3HCTAlMOHADHOTrO peXHMa B XaJb-
Hel HalOJaoJaTeJbHOH cKBaKuHe). Ilpw BHIMOJHEHHH OTKAyKH 3TO BpeMd
KOPPEKTHPYETCA NMOCTPOeHHeM HHAMKATOPDHHX rpaduxkos S={(lg {) unnu
S=[[lg(¢{/r*)], B nocnenHeM cayuae KpHTepHeM MAONYCTHMOCTH MpeKpa-
UIeHHS KYCTOBOH OTKAaUKH CJYIKHT BRHIXOX IrpadukoB, NOCTPOSHHHIX N3
pas3/UyYHBIX HAOMI0AAaTeJbHNX CKBaXHH, H2 OOLIYVIO aCHMIITOTY.

ITpn HanboJsee yacTO BCTPEeUAIOUIUXCA 3HAUEHHAX Nbe30NPOBOLHOCTH
NMPOAOJKUTEJBHOCTh KYCTOBOH OTKAukKH B HAMOPHBIX 3epPHHCTHIX BOJO-
HOCHHIX IVIacTax (rOpH30OHTax) HAJs onpelesyeHUs OCHOBHBIX THAPOreoJo-
THUECKHX MapaMeTPOB OPHEHTHDPOBOUYHO cocTaBaser 6—11 cyr.

2.68. I1ponoNKUTENBHOCTE KYCTOBOH OTKAauKh B OGe3HANOPHBIX 3ep-
HUCTBHIX BOOOHOCHHIX IIJIACTaXx cJedyeT Ha3HayaTh ¢ YUeTOM 3ana3jblBaHHS
KBa3HUCTAlHOHAPHOTrO peXHnMma. BennynHa BpemeHH 3TOro 3amasAbiBaHHS
oOpaTHO NpONOPLUHOHAJBHA VAAJEHHOCTH HAOMIOZATEeNbHOH CKBAXKHHH Y
BEJHYHH3 KOHTPOJBLHOrO BpemeHH. [IpuMepHoe BpeMs 3TOro 3anasAbiBaHus
B CaMO# OTAaJIeHHOH HAO0M0AaTeNbHON CKBAaXKUHe He IpPeBHIILIAET 2 CVYT.

OpueHTHPOBOUHASA TNPOJOJIKHUTENLHOCTh KYCTOBHX OTKaueK B (e3Ha-
NOPHHX 3€PHHUCTHIX BOAOHOCHHEIX TOPH30OHTaX AJA onpeleneHUs OCHOBHBIX
THAPOTE0JIOrHYEeCKUX napaMerTpoB onpenenasiercs 11—15 cyr (npu Henogs-
30BaHUH HA IVIOUIAAHHX TrpaduKax pe3yabTaToB HaOMoOAeHHH JaJjibHed
HabJoopaTe/bHOH CKBAa:*KHHW, PpacnoJIOKeHHOH Ha PAacCCTOAHHH OKO.I0
150 M or Bo3Mylialolieil) NpH cpeiHed YPOBHENPOBOAHOCTH IJACTa Q==
=5.10%3 M2/cyT. B npouecce oTKauyku €€ MPOLOJKHTECIBHOCTL KOPPEKTH-
pyeTca mnocTpoeHueM KOMOHHUPOBAHHBIX TpPaUKOB AJs BCeX HabJOAa-
TeJbHBIX CKBaXKHH S=[[lg({/r2)]. KpurepueMm npekpaulenns oTKayku Oy-
JET CJAYXHUTb BHIXOJ 3THX IpadukoB Ha OOHIYIO aCHMATOTY.

2.69. IlpoaonXuTeNbHOCTE KYCTOBBIX OTKauyeK B TPEIIHMHHEIX ¥ Tpe-
IIHHHO-KAPCTOBBX HAMOPHHIX M Oe3HAMOPHBIX BOAOHOCHBIX TOPH30HTAX
cJe/lyeT HasHayaTh TaKXe ¢ yyeTOM 3anasAbiBaHUs KBa3HCTAILHOHAPHOTIO
pexxuMma BCAeACTBHe IPOSIBJEHHS B 3THX YCAOBHAX 3ddeKra <«IBOHHOHA
nopucTocTH». [IpOAOMKUTENLHOCTL OTKAUYeK B Cjayuae OTCYTCTBHA addek-
TA «JABOHHOU IIOPHUCTOCTH» OMNpejelisieTcsi B COOTBETCTBHH ¢ M. 2.65. [Ipu-
MEPHYIO AJNUTENBHOCTh KYCTOBLIX OTKau¢K B TPEUIMHHBIX H TPeIHHHO-
KapCTOBBIX BOAOHOCHHX NJ1acTaX MOXHO NPHUHSTH B npedenax 10—15 cyr.

B npouecce BeneHusa OTKAYKHM JUIHTEJLHOCTb KOHTPOJHUPYETCS IIOCT-
poeHneM KOMOHHUPOBAHHHIX rpadukoB. KputepueM npekpallieHHS OTKay-
KH Oyler Bhixoj rpadukoB S={[lg #/r*)] Bcex HabmoaaTeJbHHX CKBa-
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HH HAa OJHY ACHMHATOTY — AJif PaBHOMEPHO TPCLIHHOBATHX IIACTOB
HJM MX NapajJeJibHOCTbh — MJIAl CHJAbHO TPeUIHHOBATHIX H TPEUIHHHO-Kap-
CTOBHIX NJIACTOB.

2.70. JInsa olieHKH B3aBRMOJAEHCTBHS BOLOHOCHHX FOPDH30HTOB B JIBYX-
CAOHHONR TOJIiEe NPOAOCAKHTEADHOCTD BO3MYIIEHHA 33BHCHT OT BOJAONPO-
HHIIaeMOCTH BepxHero cjaboduasTpymollerocs ¢jaosg. Ecid  sror  Caoi
apencrasiel neckamu ¢ kosagpduuuedtamy GuAbTpauud B npepesax O,1-—
I M/CyT, NpOAOAIKHTENBHOCTh KYCTOBHX OTKaueK OPHEHTHPOBOUHO MOX-
HOo NpHHATL 10—15 cyT1, ecnM BepXHUH CAOH NPEACTaBJEH CyueciMH H
CYIJIHHKaMH ¢ K03 uuuenrom uabTpaiuk B npegenax 10—*—10-3 mM/cyr,
[IPOLONKHTEJBLHOCTE OTKAYeK cjeayeT yBeauuuTh a0 20--30 cyrT.

B TpexcnofiHOH TOJle AJS ONpefesieHHs NapaMeTpoB lepeTeKaHHS
IPONOJKHUTENBHOCTE KYCTOBBIX OTKA4YEK MPHU MOIIHOCTH pPa3LelIfaolIero
cos He Gosee 10 M u Ko3pdHUHeHTe er0 (HUIAbTPAlHH, NPEBHIIAIOLIEM
10—% Mm/cyr, poskua 6HTL He MeHee 30—40 cyT.

IIpu kosdppunventax GUAbTPAUHH MeHble YKA3aHHOH BeJHYHHH
NPOAONXKHTENbHOCTL BO3MYILEHHsI BO3pacTaeT A0 HECKOJbKHX MecsleB,
M PallMOHAJLHOCTH NPOBEACHHSA OTKAYKH HeOOXOJHMO CIelHaJbHO OOOCHD-
BaThb B niporpaMmMe pabor.

2,71, Ons OHEeHKH CTeleHH B3aHMOJEHCTBHS MNOA3eMHBX H MNOBepX-
HOCTHHIX BOJ H JJiA OnpeleieHHs FHAPABJAHUCCKOTO COINPOTHBJIEHHS pyC-
JIOBHIX (NOHHBIX) OTJIOXKEHHHR TNPONOJNKHTENbHOCTH KYCTOBOH OTKayKH
3aBHCHT OT BpeMeHH HACTYIJIeHHS CTalMOHADHOTO peXHMa, 3aBHCALIEro
OT THAPOreOJIOTHYECKHX YCJOBHH M PacCTOAHHMA KYyCTa CKBaXHH OT BO-
Jotoka (BogoeMa). IIpomo/KHTEALHOCTL OTKAYKH, He0OXOoaHMAan AJs AO-
CTHXeHHs yCTaHOBHBIeHCs (PHABTpAILHH, KOJeOJeTCd OT HECKOJbKHX 4a-
COB (B YCJAOBHAX OAHOPOAHOIO H30JUPOBAHHOIO NJacTa H COBepIUEHHOrO
BOAOTOKa) A0 10—15 cyT # GoJsee [npu 3KpaHHPOBAHHOM JIOXKe BOJAOTO-
Xa (Bomoema)l.

2.72, IIpu npopelieHHH OTKAaueK B yCJOBUAX CTAIHOHAPHOIO PeXKUMA
NpPOIOJXHTEABHOCTh BO3MYIIeHAA onpelensseTcss BpeMeHeM CTaOHJIU3alHYU
YPOBHs NpH cTabuAbHOM JebHTe, KOTOpPOe AOJIXKHO COCTABJATbL HE MeHee
OLHOH TpeTH 0o0lIel NPOAONKHTEABHOCTH HCITHITAHUA.

Bui6op cnoco6a OypeHUss H KOHCTPYKLHH CKBaXKHH
NJis NpOBeleHUS UCTIBITAHHUS
H TEXHOJIOTHYECKHE TPEOOBAHHUS K HX COOPYIKEHHIO

2.73. Bro6op cnocoba OypeHHS NPH COOPYKEeHUH MHAPOTeOJOruYecKUX
CKBaXHH HapsAy ¢ 3KOHOMHYHOCTBIO NMPOXOAKH H ONPofOBaHUs onpeie-
JSETCH NOJyueHHeM A0CTOBepHOH HHMOpMAUHMH., ITO AOCTUraeTcA YCT-
POACTBOM CKBAa)XXHH, NPHQPHIALTPOBAA 30HA KOTOPHX JOJXKHA HMeTb
$GHIbTpAIlHOHHHE CBOHCTBA, OGJH3KHe K IJJaCTOBHIM, HWJH NpPeBHIIATH HX.
Takoe TpeGoBaHue B paBHOH CTeNeHH IpHeMAEMO A/ LeHTPaJbHOH H
Habal0AaTeNbHHX CKBAaXKHH ONBTHBIX KYCTOB.
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2.74. Byperde ruaporeoJOrHuecKux (ONBITHHX, HAOGMIOAATENbHHX)
CKBAXHH OCYIIeCTBJSETCS YXAapHO-KAaHATHHM H BpallaTejJbHRIMH CIOCO-
6amun (I'OCT 23278—78). llonyckaerca OypeHHe KOMOUHHPOBAHHLIM
cnnoco6oM. OCHOBHHe NOKa3aTeJIH NPHMEHEHHS DPas3MHYHHX crnocofos Oy-
peHHs npuBeAeHn B TabJ. 4.

2.75. [lpu OypeHHMH T'HAPOTEOJIOTHYECKHX CKBAXXHH IPH H3BHCKAHHAX
AJ5 TPAXAAHCKHX, NPOMBILJIEHHH X, THAPOTEXHHYECKHX H MEJHOPATHBHBIX
COOPYKEHHH NPOMHBKA 32008 AONYCKAaeTCHA TOJBKO YHCTOH BOJAOH, NpHMe-
HeHHe I'VIHHHCTHX pactBopoB 3anpemtaercs (I'OCT 23278—78).

[Ipy M3BICKaHHAX TNOA3eMHHX BOJA AJaA BOJLOCHaGxXeHud OypeHHe
CKBaXXHH ¢ NPOMBIBKOH IVIHHHCTHM pacTBOPOM JIONyCKaeTC® B PHXJAHBIX
HAH HeYCTORYMBHX CKaJbHHX IpyYHTax, OOHYHO MUMEOHHNX 3HAYHTEJABHYIO
BOAONPOHHIAeMOCTh  (TpPEeHIHHOBATHeE, 3aKapcTOBaHHHe, rpaBHHHbIE),
pH YCJAOBHH IOCAEAVIOLNEH TILATENbHOH HX pPa3rJIHHU3aUHH.

2.76. KOHCTpYKIHH THAPOTEOJIOTHUECKHX CKBAaXHH ONpedeASIOTC
1eqablo paboT H 3aBHCAT OT IMYOHHH 3aJieraHHsi BOJAOHOCHOrO TOPH30HTA,
ero Hamnopa, YCJAOBHH 3aJjieraHdsi BOJOYIOPOB, KOHEYHOrO AHaMeTpa H
nebuta CKBAXHHBI, HeOOXOAHMMOCTH H3O0JSALHH OT CMEXHHX BOJAOHOCHBIX
TOPH3OHTOB.

Huamerp ¢uabTpa (BOAONPHEMHOH YyacTH) BO3MYIlaolieHl CKBaXKHHH
JONXKeH OhTh AOCTATOUHKHM [Ji YCTAHOBKH BOJAONOABEMHOro 000OpyaAoOBa-
HHSI HeoOXOAHMOH NPOH3BOIHTENbHOCTH, 00eCeYHBAIOIIEro JO0CTaTOYHYIO
CTelneHb BO3MYLIEHHA BOAOHOCHOIO MJACTA, B H3MeDHTEJBbHHX INPUOOPOB.

B ManoBog0OOUABHBEIX BOJAOHOCHREIX I'OPH30HTAX (C OXHAAEeMHM Je-
O6uToM ckBaxuH a0 0,3 J/c) AuaMeTp BOAONPHEMHOH 4YacTH (QHALTPOB
BO3MYIIAILHX CKBAaXUH A0JKeH OnTb He MeHee 100 MM, a npu 3HaUH-
TeJbHOH BOJOOOHJIBHOCTH CKBa:KHHH — He MeHee 150—250 mMm. PekoMeH-
Ayercss KEaMeTPH (pUALTPOB HabaOAATeNbHBIX CKBAXKHUH NpHHAMAaTh 80—
100 mMm.

2.77. Bosmymawoumue 1 HabJa0gaTe/bHbBle CKBAXKHHK IPH MOLIHOCTH
BOAOHOCHOrO TOpU3OHTa A0 15—20 M pekoMeHAyeTcsa O060pYHOBaTb Kak
COBepluieHHHe.

[Tpu 060pyAOBaHUH HeCOBepllteHHBIX CKBAaXHH B ONBITHOM KYyCTe He-
o6xoaumo, yTOOBl nonepeulbie OCH (PUALTPOB BCeX CKBAXKHWH KycTa ORJIH
NpHMePHO B OJHOM NAOCKOCTH. B Oe3HaNOPHLIX H HANIOPHHX TOPH30OHTAJb-
HHIX IJIAaCTaX 3Ta IVIOCKOCTh A0JKHA OHTH FOPH3OHTAJNbHOH, 2 B HAKJIOH-
HBIX IIJIACTaX OHAa OOJAHA COBIlldAdTb C IIVOCKOCTBID) HAHNJACTOBaHHSA.

IIpu cymmapHoMm onpo060BaHHU CJAOXKHOCGJIOHUCTHX TOJI[ HeoOXOAUMO
060pyoBaTth CKBAXXHMHBI COBEpLICHHBIE IO CTENleHH BCKPHTHS TOPH3OHTA
MJIH NpH OGOPYAOBAHHH (HJILTPOM TOJBKO OCHOBHHX BOJONPOHHIAEMBIX
CJ0eB TOJIIK O0eCneyHThb I'PAaBHHAHYIO 3aCHINKY II0 BCeMY CTBOJY CKBa-
JKHHH B npegenax onpoOyeMOH TOJUIH.

2.78. B cJ0OXHBEX FHAPOTEOJIOrHYeCKHX YCJIOBHAX, KOTJAa He0OXOLUMO
IlepeKpHITh BHIIeJeXallie BOJAOHACHINIEHHHE TPYHTH HAH AJS Npeny-
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Crnocoft 6Gypenusd

Y 1apHO-KaHarT-
HbIH

IIpeuMyiecTna

[lonydyenne  Kaue-
CTBEHHOH THAPO-
re0J1IOrHUEeCKOH

HHPOpPMaLHH 34
CYeT OTCYTCTBHHA
TJIHHH3AUUH  BOJO-
HOCHBIX  TOPH30H-
TOB; TPaHCHOPT-
Hasg 06asa ycraHo-
BOK IIO3BOJIeT HC-
NOJIb30BaTh  STOT
cnocod OypeHus B
CaAMHX pa3Hoo0b-
Pa3HHX IPHPOA-
HBIX YCJOBHAX;
NOTPEUIHOCTL  YC-
TAHOBJIEHHd  TIpa-
HHUL,  BOJOHOCHOIO
naacra 0,5—10 M

HexnotTaTKH

boJablnas
JJIOeMKOCTb  KOHCT-
DYKIHH  CKBaXHH,
OoJiee HHU3KHe, 4YeM
npu BpalllaTeib-
HOM cnocobe Oype-
HHS  (TeXHHYeCKHe
H KOMMEDYEeCKHe),
CKOpOCTH OypeHHs

MeCTal-

PexoMeHAYeMBle
YCAOBHSA MPHMEHeHHS

OcHOBHOH  cnocob
OypeHHs TFHUApOreo-
JIOTHUECKHX  CKBa-
KHH; TraybHua Oy-
penna Ao 150 M wu
Goaee; OypeHne
eHTPaJdbHE X H
HaOJ/MI0JaTeNbHHEX
CKBaXXHH

XapakKTep KpPenJieHHS
CTeHOK CKBa>KHHH

Tabauna 4

JIUTOJOTrBEYeCKHH COCTAB

nopox M TeMmeparyp-
HOEe COCTOAHUE

Kpenuenue Tpy-| [MIHHHE, CYIJIHHKH,

Oamu CyIeCH, I[IeCKH,
JIECCHI, TOP(hAHH-
KH, TI'pPaBHHHO-ra-
JEYHHKOBHE H Ba-
JYHHHIE  OTJIOXe-
HUSI B TAaKOM CO-
CTOSIHHH

HacTuugoe noAa-| I'nuHbl, CYrJAHHKH,

BHIKHOE Kpemie-| cynecH, eCKH,

HHe INpH3a00HHOH | ieccH, TOPPSAHHKE

YaCTH H yIepKaHHe
CTEHOK OT 00pylle-
HUSET  U3OLITOUHLIM
THAPOCTATUYECKNM
napjeuueM  06oJee
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BpamartenbHuld
c obpaTHO# mpoO-
MBIBKOH

BricorRHe  (TexXHU-
yeCKHE H KOMMep-
yeCKHe) CKODOCTH
6ypeHHsI; BO3MOXK-
HOCTb  IOJYYeHHS
peCTaBUTE/bHHX
THAPOre0JOoTHYeC-

KHX  NapaMeTpoB
npu OypeHHn Oe3
TJIHHHCTOrO pac-
TBOpAa

Heob6x0auMOCTH

COOPYXKEHHA CKBAa-
KHH 6onbIero
AuaMerpa; TJayOH-
Ha YPOBHSA TPYHTO-
BHIX BOJ He O6oJiee
3 M; OoJsblIOH pac-
X0l BOAH Iipu Oy-
pPeHHHY, BO3MOX-
HOCTD O6ypennusa
JUUIb B MSTKHX H
PHIXJIEIX TNOPOAAX;
TPYAHOCTH  Opra-
HH3audH paboT npH
OTPHIlATENbHEX

TeMneparypax;

HeoOXONHMOCTD

CO31aHUA H30hI-
TOYHOT'O THApPOCTA-
THYECKOTO  JaBJe-
Hus 0,3 at™M: no-
FPeIUHOCTh  YCTAa-

bypetne
paJibHHX CKBa-
XKHH; OypeHHe B
PHXJHX MNOpPOAaX,
He coZepKalllux
bpakuui pasme-
poM Gosee 150 MM;
npH 3aJIeTaHHH
VPOBHSI TFPYHTOBHX
BOJ Ha ray0OHHe He
Gosee 3 M; raybm-
Ha  OypeHHs A0
300—400 M

0,3 at™™
bBe3 kpenseHus

LeHT- | Be3 KpenieKHd

FanHBE, CYIVIMHKH,
CynecH, INecKH, Jec-
CHI, TOPOAHUKH,
Jen, IrpaBHHHO-
rajieYHHKOBHIE H
BaJIYHHHE OTJ10-
XeHHSI B Mep3JioM
COCTOSIHHH H CKaJb-
Hble TPYHTH

[AuHB, CYIJAHHKH,
[IeCKH, CynecH, Jiec-
CHI, TOphAHHKH,
rPpaBHHHO-TAJICUHH-
KOBHE OTJIOXEHHS
B TAJOM COCTOSIHHH



oF

CrocoOn OypeHus

BpamaTteabHHii
C NpAMOH IpoO-

MBbIBKOH
CILJOIHHEM
boeM

3d-

ITpeuMylllecTRA

BosmoxuocTh  6Y-
pEHHsl CKBaXXHH B
rPpyHTax, pasJiHy-
HHX 0O KartelOpPUHU
OYPHMOCTH; CKO-
POCTH OypeHus
(TeXHHYeCKHe H
KOMMepuecKHe),
NpeBLIIAIONHE
CKOPOCTb  yAapHO-
KaHATHOTO 6ype-
HHA B 3—9& pas;
IPOCTHE KOHCT-
PYKILHH CKBaXXHUH

HenoctaTku

HOBJIEHHSl  FPaHHI
BOAOHOCHOTQ- IIJac-
Ta =1,0 M

Hckaxenne (QHIb-
TPAHOHHKX Xa-
PaKTePHCTHK
NJACTOB B pe3yib-
TaTe KOJIbMATa-
HHH  HCCAeYeMBIX
TPYHTOB FJIHHHC-
THIM PacTBOPOM,;
IpoBeAeHHe CJAOXK-
HHX padoT Mo BOC-
CTAHOBJICHHIO IIPO-
U3BOJAHUTENBHOCTH
CKBaXXMH ¢ 3arTpa-
Tod 10 30 9% Bpe-
MeHd OT oO0me#
PO IOJKHTESbHO-
CTH COOPYKeHHUA
CKBaXXHHH, CJOXK-
HOCTh OpraHusa-
nuu pador; Heob-
XOAUMOCTh IpH-
MeHeHHUS Kapo-
TAXKHHX pa6or;
NOrpeulHocTh  YyC-

PeKoMeH1YeMuEle
YCJIOBHSI TNIPHMEHEHHSR

[Ipy OypeHMH BH-
COKOHAIIOPHHX
BOJAOHOCHHIX TOpH-
30HTOB; € HCHOJb-
30BaHHEM B KaydecT-
Be  INPOMHBOUHKIX
MeJOBHIX H  TIJIH-
HHUCTO-MEeJIOBHX
pacTBOpPOB C  CO-
AepXKAHHEM  MeJa
g0 159% no Becy
CYyXOro  BeluecTBa
C nocJenyiolen
COJIAHO-KHCJIOT-
HOH  00paboTKOH;
KapoTax CKBa-
JKHH; NpHMeHeHHe
NJACTOUCIHITATE-
Jeii pas  onpo6o-
BaHHUSI BOAOHOC-
HBIX TOPH30HTOB B
apolecce OypeHusd,
GypeHHe LIeHT-
paJbHEIX H Habulo-

ITpodosxcenue raba. 4

XapakTep KpervieHns
CTeHOK ¢KBaKHHKI

be3 KpenaeHHs ¢
NpHMEHeHHeM [IJIH-
HHCTOTO pacTBo-
pa;, 0e3 KpenJeHHsd,
yAEePXKAHUE cTe-
HOK OT OOpYyILUIEHHSA
3a CYeT H3OLITOYHO-
ro rHAPOCTATH-
yeCKOro JaBJICHHA,
NpeRLIIAIONIEro

Ha 3 M H 6oJiee HaA-
mop  BOAOHOCHOrO
nJaacra

be3 kpenseHHs

JINTOJIOTHYeCKHR coCcTas
Mopol H TeMNeparyp-
HOe COCTOSHHe

[MHHH, CYIJHHEKH,
CyIleCH, NecKH, Jec-
Chl, TOPPAHUKH B
TaJOM COCTOAHHH

To xe H TOpOdAHHA-
KK, Jefd, I'PaBHHHO-
raJiedHHKOBEHI@ |
BaJIYHHHE OTJIO-
XKeHHS B Meps/ioM
COCTOSHHH;, CKaJb-

HEle TPYHTH



LY

BpamaTeabHHRA
KOJIOHKOBHIH

[Tonyuenue  kauye-
CTBEHHOH  THIPO-
reoJIOTHYECKOU
HHpOpMaUHH, (QHK-
cauusi TpaHHIL BO-
NOHOCHBIX IIJIacTOB
C NOT eI HOCThIO
no £0,1 M

TAHOBJIEHHA  TIpa-| AaTeJbHHX  CKBAa-
HHI[ BOJOHOCHOro| XmMH;, raybuua Oy-
mracra =1 M wu|peuna g0 100 M u
Gosee (npu xapo-| GoJee

taxe 0,0—1 M)

Heb6onbmne  pua-| [IpenmyniecrBen-
METpHI HO B CKaJbHHIX IIO-

poiax JaHAMeTpOM
150—200 MMm; Oy-
peHHe LEHTPAaJb-
HeIX W Habmopna-
TeJAbHLIX CKBaXXHH

Kpennenne Ttpyba-
MH € NPOMHBKOHA
BOJOH
Kpenaenue Ttpy6a-
MH TIpH OypeHHH
BCYXYIO

be3 kpenyeHnus

CHJIBHO-TPENIHHO-

BaThie CKaJIbHHE
rPYHTH
['IHHB,  CYrJMHKH,

CynecH, MaJIOBJaX-
Hble CyXHe TIeCKH,
Jlecchl, TOPGHAHUKY,
CKa/IbHHE IPYHTH

I'JIMHH,  CYTJIHHKH,
CyIecH, NeCKH,
JeCCH,  TOP(PAHH-

KH, I'paBHAHO-TA-
JedyHHKOBbHIe H Ba-
JYHHHIE OTJIOXKe-
HHA B MepsJIOM CO-
CTOAHHH H CKaJb-
Hble TPYHTH
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CnoCoOr Oy peuus

Kom6unupo-
BaHHHH  (Bpa-
WaTeJbHHHA  H

yAapHO-KaHaT-
HEIM )

[1penMy LlecTBa

Hcnoab3zoBaHue
npeHMYILECTB
Kaxjgoro crnocoba
6ypeHus; noJiyude-
HHEe KauvyeCcTReHHOMN
reoJoro-ruiporeo-
JIOTHUECKOH HH-
(popMaiHH, BO3-
MOKHOCTL  000opYy-
N1OBaHHS  CKBaKH-
Hol 0e3 IIpHMeHe-
HHSI TOPOMBIBOYHBIX
KHAKOCTEH npyu
BCKPHTHHA BOJO-
HOCHHX  T'OPH30H-
TOB

HenocTaTKH

COOTBETCTBEHHO
BUJAM OypeHHUSA

PexoMenayeMue
VCJOBHA NPHMEHeHHSA

Dypenne B paiio-
HaX c¢jaabod Tuja-
poreoJIOru4ecKou
H3YYEeHHOCTH; IIpH
YACTOM  Nepeciau-
BaHUH BOJLOHOC-
HBIX TOpPH30OHTOB H
npH OypeHHH CcJa-
OOHAaNOPHBIX BOJO-
HOCHHIX  T'OPH30H-
TOB

ITpodosrxcenue raba. 4

XapaKkTep KpellJleHHS
CTEHOK CKBaXXHHH

Kpenaenue Ttpyba-| PHxaHe,

MH

JIMTOJIOTHUECKHA cocTan
NMOPOR H TeMIepaTtyp-
HOe COCTOosIHHe

CBSI3HLIE
H CKaJbHHE TIpPYH-
TH



NpeXAeHHS TIpOPHIBA HANOPHHX BOJX NO 3aTpyOHOMY NpPOCTPaHCTBY, HeE-
O006XOAHMO NpeAyCMAaTPUBaTh YCTAHOBKY JONOJHHTENbHHX OO0CaJHHX
Tpy6. Bepxuu#i Komem oOcaaHmX Tpy6, OCTaBJSAEMHX B CKBaXKHHe, MR
(OHABTPOBOA KOJMOHHH NPH YCTAHOBKe BIOTAW AOJIKEH HAXOAHTHCR BHIIE
6ammMaka npefniaynied KOJOHHH He MeHee YeM Ha 3 M NpH rayGuue
CKBaXXHHH 10 50 M H He MeHee ueM Ha 5 M npu Goabllel rayOGHHe.
KoableBoh 3a30p MexAy Tpy6aMH nepekphiBaeTcs caabHuUKOM. M3oaanus
TaKXe JOCTHraeTcs NyTeM 3alaBJHBaHHA o0O6CaAHHX TPyO B IJIHHHCTHE
NPOCJIOH, CO3XaHHeM IJHHSAHHX H/AM HEeMEHTHHX INpOOOK, IPHUMEHEHHEM
PEe3HHOBHIX TAaMIOHOB CHEHHAJbHOH KOHCTPYKUHH. BHX0ox KOJOHHH 00-
CagHBIX TPpyO OAHOro AHaMeTrpa HNPH MHOTOKOJOHHOH KOHCTPYKIIHH CKBA-
XXHHH cocraBasier 20—40 M.

B pHxaBX neckax g0 YCTaHOBKH (HJbTpa He cleAyeT AONyCKaTh
noApalboOTKy CKBAaXKHHH HHXe 06cagHnlXx TpyO, 0coOOeHHO NPH NOAPYCIO-
BHIX OTKayKax.

2.79. Oros0oBOK BO3MYVILAIOLIEeH CKBAXXHHB MOHTHDYeTCA TaK, YTOOH
OLIJIO HE CJIOXKHO PEeryJHpPOBaTh XOA OTKAUKH (HJIH CaMOM3NHBA), HAAEKHO
H3MepATb YPOBEHb BOJAH, YCTheBOe MaBjieHHe (IIPH CaMOH3JHBE) H Ie-
O6ut, OTOHpAaTh NPOOH BOAHW HA XHMHYECKHe aHAJH3H, 4 TaKXe CNYCKaTh
B CKBaXHHY HacOcHOe 000pyjaoBaHHe, NPUOOPH JAJAS H3MePeHUA YDOBHS
BOJHI, TEMIIEpPAaTypPH H TP.

CxBaxXHHA JoJKHA OHITH H30JHPOBaHA OT NONAJNAHHS B Hee MOBepX-
HOCTHHIX BOA U aTMOC()EepHEX 0CaAKOB.

2.80. Koncrpykuuss HabmoAaTenbHHX CKBAXKHH HA NepBHIA OT No-
BEPXHOCTH 3eMJIH BOJOHOCHHIH TOPH30HT OOOPYAYyeTCss OAHOH KOJOHHOM
Tpy6 ¢ duUALTPOM Ha KOHIE. B BepxHeH 4YacTH CKBaXKHHB JeNaeTcs le-
MEHTHBIH HJH TMHHUCTHIA 3aMOK Ha ray6uny no 0,5 M pasa npeaynpexie-
HHSl 3arpsi3HeHHS BOJOHOCHOrO TOPH30HTA IOBEPXHOCTHRIMH BOJAaMH.
BepxHuii KOHel KOJOHHH pPeKOMeHAyeTCs O0OpYAOBAThL 3aMHpAIOIIUMCS
OTOJIOBKOM.

Ecaun nabaiofgaresbHHe CKBaXKHHB OOJbilledl TIYOHHBI, TO KOHCTPYK-
IHA HUX JOJXHA NPeAYCMATPHBATH H3OJANUI0 BCeX HeHCCAEAYEMBIX BLI-
[eJieXXalulHX BOJOHACHIIEHHRX TPYHTOB NyTeM cnycka o6CaZHOH KOJIOH-
HH 1O KPOBJH BOAOYNOPHBIX FPYHTOB H YCTAHOBKH (PUABTPA BIOTAH.

[Ipn 3ajeraHuH HCCJAeAYyeMbIX PHIXJIBIX 'DYHTOB Ha rayOuHe 10—15 m
CKBaXKHHB MOXKHO 000pyaoBarTh 0e3 npeaBapUTEJbHOH IIPOXOAKH, HCIIOJb-
3ya 3a0uBHHe Nbe3oMeTPH. Pabouas yacth (GuAbTPOB 3THX NbE3OMETPOB,
YCTAHOBJICHHHIX HAa OYPHUJABHBIX TpyOax, COCTOHT H3 mepPOopuPOBAHHON
Tpy6n aauHOR 0,5 M, OOTAHYTOR CETKOH ¢ 3a0CTPeHHBHIM HAKOHEYHHKOM,.
KOTOPHHA J0J/XKeH OHTh HECKOJbKO HIHpE (HALTPA.
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3. ObOPYNOBAHHE H IIPHBOPLI

PUALTPH

3.1. Ilpu ycTpoicTBe rHAPOre0JOTHYECKHX CKBAaXKHH B HEYCTORUHBHIX
ropoaax OHH 000DYAVIOTCH (PHABTPAMH, KOTOPHE AONXKHB 00ecneyuBaTh
CBOOOIHNHA NOCTYI BOAW B CKBa)XHHY, HaJledKHO 3aIUHIIATL €e OT NeCKo-
BAHHA NPH MHUHHMAJbHBEIX FPHIPABJAH4YECKHX NMOTEPAX, obecliedyHBaTh YCTOH-
qUBYIO paboTy B TeueHHe AAHTEJNBHOTO HCIHITAHHS.

bechuaLTPOBHE KOHCTPYKUHH CKBAaXKHH PEKOMEHAYETCS IIPHMEHSTh
B YCTOHUMBHX CKaJbHHX W HeCKaJbHHX TPYHTAX, a TaKXe B PHXJHX
TPYHTaX B HaNOPHBIX BOJAOHOCHHX INIACTaX NPH YCTORYHBOH KpOBJe.

3.2. YcTaHOBKa (HAbTpa B CKBaXKHUHY IPH pellleHHH OCHOBHOH 3ajJa-
yn {o160pa BOAR 06e3 MexaHHYeCKHX TnNpHMeceH) TINPHBOAHT H K pARY
HeONaronpuATHHIX ABJICHHI, CBA3AHHHX C IIOsIBJICHHeM B NpuU3a00fHOH
30HEe AOMNOJHHTENBHOIO FHAPABJIHYECKOIO CONPOTHBJCHHA, KOTOpOE B pas-
HOH .cTeleHH, B 3@BHCUMOCTH OT COOTBeTCTBHS NPHMeHAEeMOH KOHCTPYK-
IHH TUAPOreOJIOTHYECKHM YCJOBHSAM, HCKaXaeT napaMerpH BOAOHOCHOrO
{J1aCTa HJAH HCTHHHYIO NPOH3BOAHUTENBHOCTb CKBAXKHHH, H NOJy4YaeMhHe
XapaKTEepHCTHKH MOFYT B 3HAUUTE/JNbHOH CTENeHH ONpeRedsAThCA Iapa-
MeTpaMH NPHPHIALTPOBOH 30HH H caMoro ¢uabrpa. IloaTomy npu Bubope
THNA H KOHCTPYKUHH (QHALTPA HeOOXOAHMO OPDHEHTHPOBATLCH Ha TaKue
pelieHH s, NPH KOTOPHX NPOHMIAeMOCTbh GunbTpa H NPHPHIALTPOBOH 30HH
npeBHana OW IVIACTOBYI0. DTO B PABHOH CTENEHH BAXHO AJd BCeX TH:
fI0B CKBaXXHMH: 3SKCIAYyaTalHOHHBIX (BOA03a00ODHHX, APEHAXHHIX, BOJO-
NIOHHU3HTEJbHHX), Pa3BeAOYHHX, ONNTHHX H HAa6JI04aTeJbHHIX.

3.3. 'mapaB/aHUYeCKHe HCCAeJOBAHHS DPa3JHYHBIX KOHCTPYKIHA GQHILT-
POB NOKA3WBAIOT, YTO OCHOBHHIE NMOTEPH HANOpPa NPHXOJASATCA Ha KOHTAKT-
HYIO 30HY MeXJAY KapKacoM (BOJONPHEMHYIO IIOBEPXHOCTb) M rpaBHHAHON
Oo6CHNKON (BOAOBMewawoiel noOpoAn). G yyeTroM 3TOro ¢axkropa H
{IpHHIHIA HAJOXEHHS IPapuHs H NMOPOA HA BOZONPHEeMHYIO TIOBEePXHOCTH
duIbTPa HX MOKHO NOJApa3NenuTbh CaeAyIOIHM o0Opa3oM (puc. 16).

3.4. OuabTpaUHOHHHE XapPaKTEPHCTHKH PASAHYHBIX KOHCTPYKIIUH
H3MEHAIOTCA B 3HAUHTEJBHHIX HpefesiaXx H OK33HBAKTCA MAaKCHMAJIbHU-
MH JJIS NPOBOJMIOYHHX GHALTPOB. TeMn yBeJHyeHHs1 KO3(PPHUHEHTA BOIO-
NPOHULLAEMOCTH (PHMALTPA OT ero CKBAXKHOCTH TakKiXe HanboJsee 3HauHTe-
JieH Y 3THX KOHCTPYKUHA ¢uabTpoB. B 10 Xe BpeMs NPOHHIAEMOCTH
ceTYaThiX (QHJILTPOB COH3MepUMa ¢ PHABTPALHNOHHHMH XapaKTEPHCTHKAMH
NAACTOB H, OYEBHAHO, UTO NPH HelNPaBHABHOM NMoAGOpe QUALTPA H HEHU3-
OeXKHOH KOJIBMATalHH BOAONPHeMHOH MOBEPXHOCTH B XOAe GTKAYKH BO3-
MOXHO (GOPMHPOBAHHE OTHOCHTeJbHO CJa0ONpPOHHIAeMOH IPOCJOHKH B
30He KOHTAaKTa BOAONPHEMHON MOBEPXHOCTH PHABTPA H NOPOAH (nIposB-
JeHHe CKHH-3ddexra). [IpuMeHeHHe MHOrOCAOHHHX MOXHGHKALHA QUALT-
pOB, COYETAIOUIHX KapKac, NPOBOJIOYHYIO OOMOTKY, CeTKY, HJIH MHOIO-

o0
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DPUnNbTPb! CKBAMX UH
C yacThnueszanepxmnaarownmm C OTKAO0HUTENEM
DTBEPCTUAMM rpasus (nNecKa)

Co cXBOAHBIMM MopuUCTbie
OTBEePCTHAMM

C mocToob-
Pa3HbIMU OT-
BEPCTUAMMU

C pebpucton _
BOAONPUEMHOK
NOBepPXHOCTLH

AvipuaTie |

MHOTOCIONHDIE

NpoBONOYHbI

CeTuaTbig

'
l
-

C phixnon
bIr KOH

C KO3bIpbKOM

CoappaBaemble | Co3pamsaemMpie
B CKBAWMHHE H3 MOBEPXHOCTH | -
. Bep C PoixnOR  OBCLINKOV,
COSASPAGMON B CKBENXMHE

Puc. 16. Knaccudukanus ¢uaptpon

IpPaBUTAUMOHHDBLIL

KonoxkonbHbie
C V-obpasHbimu
OTBePCTURMM
FpPaBUTALMUOHHO-
tuenesbie

C pbixnoiA 06ceinKoM,
CO3AaBaeMON B CKBAXMUHE
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Puc. 17. 3asucuMocTph K03dPHUIHEHTa BOLONPOHHIAEMOCTH (PHABLTPOB OT
CKBAXKHOCTH AJA

1 — KAaPKacHO-CTEPXREBHIX KOHCTPYKUHA: 2 — npOBOAOYHMX HHALTPOB Ha TPYyO-
4aTOM Kapkace; 3 -— GHABTPOB H3 IITAMMOBAHHOIG JAHCTA; 4 -— CETYATHX (AJILTPOB

CAOAHBIX NPOBOAOUHHIX (CeTYaThX) KOHCTPYKUHH, KAaK NpPaBHJIO, NPHBO-
AUT K CHHIXEHHMIO BOAOINPOHUUAEMOCTH KOHCTPYKUHH. Tak, KO3pPHUHEHT
BOAONPOHBRIAEMOCTH TPEXCAOHHOr0 NPOBOJOYHOrO QHALTpPA ONpeAeHJICHd
paBHHM 0,14 cM/c, uTO CpaBHAMO ¢ MapaMeTpaMH CeTYaTOro QPUALTpa NpH
CKBaXHOCTH 4—5 %. Kosbduuuedt ¢unaprpanun ONOUHHX MNOPHCTOSe-
TOHHBIX KOHCTPYKUHHA NPH HHAMKATOPHBIX HCCIeJOBAHHAX NPU pa3HOM
3anoJHuTeNe coctaBua coorBercTBeHHO (0,04 H 0,007 cm/c.

JaHHnle 0 3aKOHOMePHOCTAX H3MeHeHHS Ko3pdHuuHeHTa QHABTPALUH
#aHOoJlee PACNPOCTPAHEHHHX THIOB (PHJAbTpA: KapKACHO-CTEPXKHEBHIX H
TpyOuaThHX ¢ NPOBOJOYHOH OOMOTKOH, KOHCTPYKUHA C BOLONPHEMHOH IO-
BePXHOCTbHIO H3 LITAMIIOBAHHOIO JHCTa H C CETKAMH T'aJIyHHOTO IJIeTeHHus!
fipuBeileHH Ha pHC. 17.

3.9. [Ipn o6OpyAOBaHHH THAPOreOJOTHYECKHX CKBaXHH (QUABTPAMU
He Bcerjga ypuaercs obecneydrh noa60p BHICOKONPOHUIIAeMOr'o PUAbTPa H
{IpeJOTBPATHTL NECKOBaHHe CKBAXXHH B XOJe OTKAauKH. KOHCTPYKTHBHOe
pelledHe 570d NpobJjeMu 3aKaOuaeTcs B noadope rpaBUAHOA HJIH rpaBHi-

! Ilpy npuMeHeHHH OGHALTPOB € JONMOJHHUTENLHOH BOAONPHEMHOI
NOBEPXHOCThIO pacCyeTHast CKBAMKHOCTH HX PABHA INPOH3BEAEHHIO CKBaX-

HOCTH KapKaca Ha CKBaXXHOCTb JONOJHHTE/JBHOH BOAONPHEMHOH IOBEPX-
HOCTH.
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HO-MeCYaHOH OOCHNKH (OZHO- MJH ABYXCJOHHOHN), sABjAIOLIeHca nepe-
XOAHHRM CJoeM MeXAy GHIALTPOM, KapKacOM H NOPOAOH, ualie BCero BO-
AOHOCHHM neckoM. OOCHNKY noAOupaloT, HCXOAA H3 3a4aHud KO3bhdH-
LHEeHTa MeXCAOHHOCTH Dso/dso=~8—12 (3xech dso H Dso — cpeddii nHa-
MEeTP COOTBETCTBEHHO BOJOHOCHHWX MOPOA H MaTrepHaha oOChnkH). Ecan
OOCHIKA ABYXCJOHHAS, TO OTHOHIEHHe CPeJHHX AHaMETPOB JABYX CJOEB
OOCHIKH AOJMXKHO OHTb GJH3KO K 5.

IIpy ycraHOBKe (pHabTpa ¢ rpaBHiiHONH OOGCHIKOH OGHaXeHHe (PHJIBT-
pa ciaedyer NPOH3BOAUTH HNOCTENMEHHO, MOAHUMAHA KaXKJAKH pa3 KOJOHHY
obcagurix Tpy6 na 0,5—0,6 M mocsie 3aCHNKH B CKBAaXHHY CJIOS TPaBUs
0,8—1 M no Bucore (I'OCT 23278—78). BepxHsasi rpaHhina OOCHIIKH
JAOJXKHA OLITH BHIIE BepXa BOAONDHeMHOHR uactTH Quabrpa. Toamuna
TPaBUAHOH OOCHINKH AOJKHA COCTABJASATH He MeHee 50 mM.

B mecuaHblX ¥ rpaBHAHHX TPYHTAaX, B KOTOPHIX COAepXaHHe (Pppak-
aui 10 0,5 MM He npesninaer 10 % no Becy, NIPHMeHATb IPABHAHYIO 00-
cuinky He caenyer (FOCT 23278—78).

3.6. B mpakTHke HHXeHeDHBHIX H3bICKAHHH HAJA CTPOHTENbLCTBA HAH-
6o/blilce pacnpocTpaHeHHe KMeIOT (DHALTPH CO CKBO3HHIMH OTBEPCTHAMH
(ABpuyaTHe, L1eJeBHE, IPOBOJIOYHLIE, CETYATHE) C PHXJOH OOCHINIKOH HJH
6e3 0OCHIKH.

O6aacrb NpuMeHeHHs 3THX (UALTPOB OrpaHHYeHa COOTBETCTBYIOILH-
MH THAPOreOJOrHYeCKHMH YCJIOBHAMH, HO OHH BCe AOAXKHH OTBeuaTh
CJeAVIOUIUM TpeOOBaHHSAM:

KOHCTPYKUHA H MatepHaa QPUABTPOB JHOJXKHH OfeclleuHBaTh ero
{IPOYHOCTE H KOPPO3HOHHYIO CTOMKOCTh, 4 TaKKeé MHOIOKpaTHOEe ero NpH-
MeHeHHe;

VCJIOBHS NPOXOXKAEHHA BOAH uepe3 (PHABTD NOJXKHH NPHOAHMIKATHCA
K YCAOBHAM (QHABTPALMH B IACTe; CKBAXXHOCTh BOJAONPHEMHOM MNOBepX-
HOCTH BO3MYIUIAIOMHX CKBAaXHH B KyCTe H OAHHOYHKIX KOJI2)KHA OTBeyaTh
$uUALTPAUAOHHEIM CBOHCTBAM [1aCTa H PeKOMEeHAYeTCH ee NPHHHMATH B
npegeaax 10—20 %.

CkBaxHocts QHABTPOB HAOJMIOAATENbHRX CKBAXXHH B KYyCTE€ pPEKO-

MEHAYeTCH NPHHHUMATL He MeHee 5 %.
3.7. JIlnipuaTthie M 1meneBnie QHALTPH PEeKOMeHAYETCS NPHMEHSATL B

UeOHHCTHX H IrpaBHHHO-TaJeYHHX OTJOXKEHHAX C MecyaHHM 3aMoJHHTE-
JeMm o 20 % no Becy, a TakXe B CHJABHO TPELIHHOBATHX He YCTOHUUBHIX
B CTEeHKaX CKBaXHHH CKaJbHHX rpyHTax. PaszMmepw oTBepcTHH HeoOXOAM-
MO oIpeleNiTk NOC FPaHyJOMETPHYSCKOMY COCTABY HCCAeAYeMHLiX TPYHTOB
A obcuinky (Taba. 5). B cayuae Koraa 3ti QUALTPH SABJSIOTCH Kapka-
COM IJs1 OOMOTKH €ero NpOBOJIOKOH HAH CeTKOH, AHaAMeTp OTBEpPCTHH pe-
KOMeHAYeTCA NPHHHUMATh B 3aBHCHMOCTH OT AuaMerpa Tpybm or 10 1o
25 MM, a2 wupHRy mwean 10—30 mMMm.

B Ta6a. 6 npuBefieHH PeKOMEHAYeMBle YHCJIO M KOJIHUECTBO KPYIJBIX
OTBepCTHH AHameTpoM 10 MM Anda OTAeNbHHX AHaMeTpoB TpyD.
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Ta6auuma 5

PasMepul oTBepCcTHt bHNBLTPOB, MM
P Shsiosstit. Suoeihuiihi. 4

CTeleHbh HEOAHOPOAHOCTH I'DPYHTOB

OUALTD
0= dﬂﬂldl.' « 2 U= dt,g/dlg > 2
JbipuaThit (2,5—3) dyo (3—4) ds,
[Ileneroi (1,25—1,5) dsg (1,5—2) d,,
CeTuaTHfi (1,5—2) dsq (2—2,5) dy,
C npoBoJsiouHoft 06MOTKOI 1,25 dsq 1,9 ds

IIpumeganue. do dso, deo— ONpeAensloTcss NO KPUBOH TIpaHyJO-
MeTpPHUYeCKOTI'0 COCTAaBaA.

3.8. OHABLTPH € MPOBOSOYHOH OOMOTKOH pEKOMEHAYeTCs NMPHMEHATDH
B TPABHHHHX T'PYHTAX, IeCKax ¥ IPaBHHHO-TaJEYHHX I'PYHTAX ¢ 3aIOJHH-
TeneM cBHile 20 %. Hna o6MOTKH peKOMeHAyeTCA INPHMEHATh MATKYIO
NMPOBOJIOKY H3 HepxaBepileit craan pguamerpom [,5—3 MM (I'OCT
5632—72 ¢ u3Mm.). IlupuHy npocBera MeXAY BHTKAMH PEeKOMeHAYeTCsH
NPpUHHMATL B 3aBHCHMOCTH OT CTelleHH HeOJHOPOAHOCTH TPYHTOB I[O

Taoauna 6

—" e Y L il

PaccTofiHHe MEeXIXY

Uucno Yucio eHTPaMH OTBEPCTHH,
JuaMmetp | JuameTp | oTBepcTHH | psifioB OT- MM CKBax-
TpyOhl, |oTBepcTHii, | B pAAY NO| BepcTHH T — | HOCTR, %
MM MM OKPY K- Ha 1 M | g okpyk- | Mo Aaume
HOCTH TP yOHl HOCTH TpyGHl
100 10 16 60 22 17 20
150 10 23 60 22 17 22
200 10 28 60 23 17 19
250 10 36 60 23 17 20

TaGauua 7

Hapyxpmii | TO/IMHA CTEHOK, MM 'h Hapy KHuit ToslHHA CTEHOK, MM

AHaMeTp, AuaMeTp,
MM Ji ‘ CJI ‘ c | T MM J l cn | c l T
63 2 2,51 3,6 5,7 160 3,9 6,2 I 9,11 14,6
75 2 2,914,3| 6,81 180 4.4 7,0 | 10,2 | 16,4
% (2,213,551} 8,2 20 (49| 7,7|11,4]18,2
110 2,71 4,8}6,2110,0 250 6,1 9,7119,2 | 22,8
125 3,114,817,1111,4 315 7,7112,2 | 17,9 —
140 3,515,4 I 7,9 |112,7;
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Taba. 5. OpHEHTHPOBOYHAS IIHPHHA ¢ ' T Y
upoCBeTa MEXAY BHTKaMH IPOBOJO-
KM IJfA 1eCKOB COCTaBJsIeT: AJid
meakux — 0,3—0,5 MM; RJas  cpexa-
#uXxX — 0,5—0,7 MM; AJA KPYNHBIX —
0,7—1,0 MM,

3.9. Ceryarble PHIABTPH NpPHME-
HAOTCH B NECKax, Cynecsix, CyrJymH-
KaxX, TopaXx ¥ rpaBHHHHX TPYHTax
€ MecyaHbHM 3aloJIHHTeJeM CBHIle |
30 %. Kak npapnio, ceTyaTnie PHb-
TpPHl CcjeAyeT NPHMEHSITh C NMeCIAHOH |
gJd rpaBAHHOA OOCHIKOH 3aduib-
TPOBOTO NpOCTpaHcTBa {(cM. 1. 3.9).

CeTKH NpHMeHAITCA MeTaJslJiH-
geckne kpazaparrnoro (I'OCT 8187—
80) u raaynnoro (I'OCT 6613—73
C H3M.) ILIETEHHSA, pexe KHIIepHOro,
a TaKxe BHHHMNJIACTOBHIE IUTAMIO-
BaHHLI® ¥ H3 CTEKJOTKaHH.

Jdns KpyAsHX MECKOB H TIpa-
8HIEBIX TPYHTOB ¢ NECYAHBIM 3al0J-
aaTeneM Goaee 30 %, a Takxke 1110-
XOpa3JOKUBIUMXCS TOPGOB pexo-  [EHEE
MEHLVETCA NPHMEHSTb CETKH KBA-
PATHOrO MNJETeHHS H BHHHIIACTO-
Buie, [laa MeaKHX H CpeHHX MeCKOB, 0
cymneceH, CYrJHHKOB, TOpP(OB peKo- |
MEHAYEeTCH NPHMEHSTh CeTKH rafjyH- | | H
HOrO INJeTeHHs, BHHHMNJAACTOBLIE B ! )
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2—3 cnoa. CeTKH H3 CTeKJOTKAHH

PEKOMEeHAYeTCT  HCIOJIb30BATb JAJA
IIBIJICBATHIX NECKOB, CyINeced, Cy-

D
TJIHHKOB. >
3.10. TIpH  wu3BCKaHHSNX  [AJIst g6o | y
-
CTPOHTE/NbLCTBA PEKOMEHAYETCA ILHpe a) &)

IIPHMEHATL HEMETaJIHYeCKHe TpyOHI,
B TOM  uHCae  noiHsTHneHosme  FHC- 18. QuabTpH-onpoboBartein

(TOCT 18595—83, TOCT 53980, = PoMmeownmils o — muexonud
TV MXIT 6-05-1573-72), xoropuie

006/1a11a10T BHICOKOH NPOYHOCTBIO, JIeFKH H yAOGHH B oOpallleHHH, XOpo-

o nopnarTca o6paboTke, He pPa3pyIIAIOTCA B BHICOKOTEMIEPaTYPHBIX
H arpeccCHBHBIX Cpenax.

[IpOMBUINIEHHOCTDIO MOMHATH/ICHOBEE TPYGH AHAMETPOM CBHILE
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Tabauma 8

Hapyxunit TonuyHa CTEHOK, MM Hapy KHblft TonilHHA CTeHOK, MM
Amamerp, 1 11 || AHaMeTp,
MM Ji I o | l c | T MM b I CJ ' c | T
63 3,0) 4,7 6,7110,5 125 6,0 9,3} 13,4 | 20,8
75 3,6 | 5,6 | 8,0112,5 140 6,71 10,4 | — —
90 4,316,7 9,6{15,0 160 7,7 11,9 ] — —
110 5,2 18,1 |11,8]18,3
|

63 MM Bunyckaorca AgauHoi 6, 8, 10 u 12 m (I'OCT 18599—83).
B ta6n. 7 npHBefeHH AHaMeTPH H TOJLUIMHA CTEHOK TPYO H3 NMOJHITH-
JIeHA HH3KQro JaBJieHHHA, a B Ta0J. 8 — BLICOKOTO JaBJECHUS.

3.11. Tlpun Hcnonb30BaHHH MeTOJa ONeperaloller0 THAPOreOJoruye-
CKOro ONnpoOOBaHHA NPHMEHAIOTCS ABa THNA (PUALTPOB: NPOMBIBOYHBIN Mk
HIHeKOBHH (pHC. 18).

BonononneMHHKH

3.12. Tlpu BHI6Ope THNA H MAPKH BOJAOTNOABEMHHKOB AJA IIPOH3BOX-
CTBAa ONNITHHIX OTKA4eK C LEeJbl0 OompefesicHHd (HJALTPAUHOHHBIX XapaK-
TEPHCTHK rPYHTOB HeOOXOAHMO YYHTHIBATh;

NpeAnoJaraeMbeld AeOHT CKBAXKHUHH, NMOJOXKEHUE CTATHUECKOrO ypOB-
Ha BOAH;

ryOUHY AHHAMHYECKOrQ yPOBHSI BOJAW B CKBAXKHHE NPH MAKCHMaJb-
HOM NOHUXKEHHUH;

pexXuM ¢GUAbLTPAIUH, NIPH KOTOPOM IIPOH3BOAHTCS OTKayka (ycTaHO-
BUBIUHHCS, HeYCTAHOBHBIIHHCSA, C NOCTOSHHBLIM PACXQOAOM HAH NMOHHKEeHH-~
€M ypOBHSH);

NPONOKUTENBHOCTh H BHJ OTKauek;

(dbH3HYeCKHEe H XHMHYECKHEe CBOHCTBA OTKayHBaeMOH BOXABI.

BHyTpeHHHH auamerp ¢uabTpa AOJXKEH AONYCKaTh CBOCOAHBIA MOH-
TaX H JeMOHTA3K HAacoca, a TakKXe YCTAHOBKY KOHTPOJILHO-H3MEPHTEb-
HOH annapatypbl B CKBaXXHHe.

3.13. Ins Npomw3BOACTBA OTKAueK H3 CKBAXHH BLHIIEAAIOT JBE OC-
HOBHbIE T'PYIIK BOAOIOAHEMHUKOB:

IOBePXHOCTHbie (FOPH30HTAJbHBIE) ¢ BBHICOTOH BCACHIBaHHS A0 8 M:

rayOuiHble (BepTHKAJbHBIE) HACOCH, OTKAYHBAIOHIHE BOAY C TJy-
Oun 6onee 8 M.

TexnuyeCKHe XapaKTePHCTHKH HACOCOB MNpHBeA&HH B COOTBETCTBYIO-
INHX CNPaBOYHUKAX.

3.14., Haubosee yHHBepcaJbHBIMH BONONOLbLEMHHKAMH, KOTODPBHIMI
MOKHO OTKAYHBATb BOAY ¢ OOJBIIUM NPOLUEHTHHIM COAEPXKAHHEM MEXaHH-
YeCKHX IpUMeced M3 CKBAaXXUH WHPOKOro JAuanasoHa AuUaMeTpOB, SABJS-
IoTest apandTe. KoMmiaekT spaudTHOH YCTAaHOBKHM COCTOHT H3 KOMIpec-
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st s g e e T e e e e e v

OTHollenHe rayGHHE AHHAMHYeCKOro ypoBHS

cMe
1.2,6 |
JAunamMugeCKH? ypo
Ychosus paGoTH spaHdTa
10 20 30 40 50 20
Tiy6HHA MNOTPYXKEHHST CMECH- 25 50 75 100 125 40
TeJNss OT YPOBHA H3JHBa BO-
Abl, M
F'ny6uHa mNOrpyXeHHsa BOAO- 28 53 79 103 128 43
NMOABEMHBIX TPYS OT YPOBHSA
H3JHBA BOIBI, M
MunnManbHasi rAyGHHA CKBa- 33 58 84 110 135 48

KHHDBI, M

Pabovee (H306LITOYHOE) nAaBR- 0,15 0,30 0,45 0,60 0,75 0,20
JIEHHE BO31YyXa B BO3AYXOHDO-

BOAHOA Tpybe y cMecHTe 4,
MIla

YieabHBIA pacxox BO3NYXa, 3,00 3,81 4,66 5.4 6,15 5,43
M3 Ha 1 M® BOAHI

Pacxon Bo3ayxa, M3/MBH, W
5JEeKTPOSHEpPruyd, KkBT!, aasn
noaad¥ BOAZBI, M3/q:

0. 0.32 | o038 | 042 { 050 | 0.43

5 — 1. AR Bl B Lo RA
0,92 131 210 28 | 3.8 | 1.5

050 | 063 | 0,75 | 0.8 | 1,00 | 0,86

10 184 | 280 | 495 | 560 | 7.73 | 3,00
1 1.96 | 15 | 1.70 | 2.00 | 1.72

20 368 | 560 | 850 | 11,20 | 1545 | 6.0
150 | 1.9 | 230 | 252 1 3.00 | 2.60

30 sa0 | 820 | 1273 17.0 | 2 | 9.0
2.50 3!15 3175 4120 5,% ﬂ

50 9. 140 | 21.5 | 28.5 | 38.65| 15.0

5, 630 | 7. 8.4 | 100 | s,
100 18.0 o | a0 | 570 | 770 | 300

1 B dHCAHTeJie YKa3aH pacxoa Bo3ayxa, B 3HaMeHATeNe — SJJACKTPOIHEPIrHH,
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OT YPOBHSAl H3JIHBAa BOAH K rJayOHHe NOrpyKeHHUS

CHTENA

Tabauma 9
PexoMeHAYeMEIe Aua-

MeTpH TPYO

(AHaMeTp YCJIOBHOTO
NnMpoxopa), MM, AaA

1:2,0 1:1,66 OTKAYKH 3PJHGTOM
NMPH pacnoJoNeHHH
B CKBa’XHHe
BeHb (OT yPOBHSA H3JIHBA), M
«BHYTpE» | «psROM>
o & = &
& 5 & E‘
30 40 50 60 45 55 70 | & wx | T | e
= | 22 | .| &
<51 2% | £51 8%
0 E m gm| %m
60 80 100 120 { 74,7 | 91.3 | 116,2
63 83 103 123 | 77,7 | 94,3 | 119,2
63 88 110 130 | 83 100 120
030 | 0,40 | 0,50 | 0,60 | 0,30 | 0,3 | 0,46
6.46 | 7.50 | 8,35 | 9,15 | 11,76 | 13,20 | 14,61
053 | 063 | 0,68 1 0,70 | 0,97 | 1,10 | 1,25
o5 | 34 | 41| 55 | 230 | 52 | ss | ¥ 15 32| 15
1,10 | 1,96 | 1,36 { 1.60 | 1,95 | 2,16 | 2,50
500 | 6.8 | 8.40 | 13.00] 860 | 1050 |17.60 | ] % U
2.12 1 2,52 | 2.70 | 3.35 | 3. 4,32 5,0 .
10,0 13,6 16,8 26,0 17,2 21,0 35,0 80 [20—25] 70 20
320 | 3.80 | 400 | 420 | 5,84 | 6,48 | 7,50 1 )
550 | 200 | %50 | 3.0 | 2.0 | 315 | 53.0 | '®| % 0l 2
53 | 6.30 | 6,70 72 } 974 | 10.8 | 12,5 1 o
250 | 33.4 | 220 | 550 | 3.2 | 525 | 880 | ' |22
106 | 126 | 13,4 | 145 | 195 | 21.6 | 25.0 00 I
50,0 | 68,0 | 84,0 | 110,0 | 86,0 | 105,0 | 176,0 00




rae h — ray6HHa AHHAMUYECKOTO YPOBHA OT H3JHBa BOAH; R — K03 du~
ILUEeHT, PABHHA OTHOIUEHHIO TJIYOHHH 1OrpyXeHuss (QOPCYHKH K BHCOTE
noabLeMa BOJAH, H3MeHseTcsa B npegdenax 1,4—3,0.

Iasa pacuera ONTHMAJbHBIX 3HAYeHHHA IMYOHHE NOrpyKeHHs (OpPCyH-
KH peKOMEHAyeTcs npuHHMaTth k=1,6—2,0 (GoJbluHe 3HAYeHHs1 B BeNYT
K HEeOlpaBJaHHOMY YBEJHUEHHIO IJyOHHH CKBaXKHHH MPH MaJiOM HNpHpa-
meHnu Aebuta). [y6HHA CKBaXHHH J0J/KHA ObiTh GoJblie Ha 5—I10 M
rayOHHH Norpyxkends ¢opcyHkH (cMecutensi). CMecHTenb JOJIKEH
HMeTb nepdopaunsi0 H HaXOoAHThbcsl BHule pabGoueit yactu dunbTpa. Pexo-
MEeHAyeTCs NPHHHMAaTb TAyOHHY 3arpy3kH (POpCyHKH o rpadHky (pHC.
19). Ha puc. 20 npuBegeH rpadyux 3apHCHMOCTH YJeJbHOI'O pacxoia BO3-
AyXa OT TAYOHHH JHHAMHYECKOI'O YPOBHS.

Jis mpoBeAeHHA OTKaueK NMPHMEHAIOTCA ABe CHCTEMBI MOHTaXa 3p-
AHGTHRIX TpyO: neHTpaJbHasi («BHYTPH), KOTAA BO3AYXOIUPOROAHBIE TPY-
Onl MOMENIaTCsd BHYTPH BOACMOALEMHHIX, H IapasjesabHasa («pAAoOM>»),
KOTAAa BO3AYXONPOBOAHBIe TPYOH pacnonoKeHl BHe BOJONOABEMHHIX.
PacuyeTynle XxapakTepHCTHKH NpHBeAeHH B TabJ. 9.

3.15. s npoH3BOACTBA ONBITHHX OTKAUEK H3 MaJOAOUTHBIX CKBa-
KHH PeKOMEeHAVIOTCS HITAHrOBHE Hacochl (NpH raybHHe AHHAMHYeCKOro:
ypoBHs 5—50 M u GoJsee), JEHTOUHBle BOAONOABEMHHKH H BOLOCTPYHHLIE
YCTAHOBKH. TakKikKe pPeKOMeBAYeTCs HCHOAb30BaTb METOA TAPTAHHUA C I1O-
MOIIBIO XKeJIOHKH, 00G0pYAOBAHHOH TapedbyaThiM KJAaNaHOM H ClelHalb-
HOH NMUKOH, ofGecneyHUBAIOUIEH Pa3rpy3Ky XKeJOHKH 0e3 ONPOKUALIBAHHS.

U3mMepuTedabHbIE NPHOOPHI

3.16. M3MepuresbHbe YCTPOHUCTBA M NPUOOPH HOMKHB obecnedn-
BaTh H3MepeHHs AcOHTAa CKBAaXKHH C NOTPeIIHOCTBIO He Gogee 5 %, a
YPOBHSA BOJAHW B cKBaXWHax Ha raybuHax Ao 10 M —c TOYHOCTBIO AO
1 ¢M, Ha raybunax cB. 10 Mm~—c norpemgocteio 0,1 % (I'OCT 23278—78).

3.17. M3amepenssa ypoBHeHd BOAHW B BO3IMYIIAIOWHX U HabJiogaTesb-
HBIX CKBAXHHAX cJeAYyeT NPOU3BOJAUTL ypPOBHEMepaMH, ONYCKAaeMHMH B.
CKBaXXHHH Ha He H3MEHAIUHXCA B AJHHE IIPH HAMOKAHHU B HATSXKEHHUH
Tpocax. 3alnpeliaeTcsd HUCNOAB3OBATE B KaueCTBe TPOCA BEPeBKH, OyMax-
Hble IIfaraTH, IIOJOTHAHble CAHTHMETpH, XJ0N4aTOOyMAaiKHHE pPYJETKH.

3.18. PekoMeHAyeTcsi HCNONb30BaTh AJS 3aMepa YPOBHeH ypOBHeMe-
phl (XJONYLIKH) ¢ PYJEeTKOH 3aBOJACKOrO M3roToBienus Mapok PC-20,
P-50 u I'TTI-125, sanekTpoypoBHeMephl 3aBOACKOrO HU3IOTORJEHHS Mapok
¥3-50, ¥3-75, ¥3-200, 3B-1M. Takxke pekOMeHAyeTCS NMPHUMEHATb YPOB-
HeMepn THNa YA, paspabGoranHnie BCEITMHI'EO, xotopne Moryr 3kc-
JYaTHPOBATLCS B 3KCTPeMAJIBHBIX TeMllepaTypHHX YcJa0BHAX. Hauboxee
HafeXHbl M NPOCTH B OOpallicHHH NONJaBKOBLHIE YPOBHeMephl, KOTQPHE
peKoMeHAyeTCs HCMOJb30BaTh B CKBAaXKHHAX OOJIBLIOrO ZHaMeTpa H Nph
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rayOuHe ypOBHA B HHX RO 25 M. ITpOMHIINIEHHOCTBIO BHIYCKaeTcs NO-
NJIaBKOBHH ypOBHeMep Mapku Yb-1.

[Ilnpokoe npuMeHeHHe HOMKHH HAaHTH CAMOIHCIH, a TaKXe NMPHGOPH
¢ AHCTaHHHOHHHM YTIpPaBJCHHEM.

3.19. MsMepenns aeCHTa CKBaXXHH B NPaKTHKe HHXKEHEPHHX H3HIC-
KaHHH IIPOH3BOASITCA MEPHHMH €MKOCTSAMH, BOAOMEpaMH, BOAOCJHBAMH.

HN3mepeHHe ne6Hta MepHHMH €MKOCTSMH IPOM3BOAHTCS 4epe3 onpe-
JeJIEHHHEe NMPOMEXYTKH BpeMeHH — (PHKCHPYETCst BpeMs HanOJHEHUST Mep-
HOrO cocyfa. PekoMenayercs noabHpaTh MepHbhIE €MKOCTH TA4KHM o6pa-
30M, YyTOOH OHH 3aNOJHSJUCH He OmicTpee 30 ceK M He JoJblle 4 MHH.
[Ipg 60ABIIHX pacxXxozax peKOMEHAVeTCA HCIOAb30BaTh METaJUIHuYeCKHEe
eMKocTH o0bemMOoM 1—2 M3. [lepen npou3sBOACTBOM OTKAayKH €MKOCTH
AOMXKHE OHTb NPOTapHPOBAHH. PeKoMeHAVETCA YCTAHABJHBATH B €M-
KOCTH peHKy C HdeJIeHHAMH uepe3 1—5 ¢M C Lesbl) MOCaAe[0BaTEJbHOIO
pa3oBOro oTcueTa. Bpemsi HanmosHeHNs MePHOH EMKOCTH 3aMepsieTcs
cekyHaoMepamu. Ulaanr, nogawmiuii BOAY B €MKOCTb, He JOJNXKeH HMeTh
3aMeTHHX nepern0oB, a AJas H30exXaHUsl CUJIbHOH pAOH Ha TNOBEePXHOCTH
BOAH B e€MKOCTb CJeAYeT KJacTthk CBOOOAHO mJjaBapuyne MHOepeBAHHHE
(banepHbe) LIMTKH. Il H3MepeHHsT MaJbX JAeOHTOB pPEKOMEHAYETCS
HCIIONb30BaTh Beapa, 6AUKH.

3.20. HanGosee TOYHO MNOKa3aHHs Je0OHTa CKBaXKHH JalOT BOAOMeE-
PH, KOTOpHie (DHKCHPYIOT HelpepHBHHIH (CyMMapHBH) pacxoX BOAM.
[IpOMBEILUJIEHHOCTh BHINYCKAeT MHOTO pPa3aH4YHHIX THIIOB BOJOMEpOB, H3
HUX peKOMeHJyeTcs Mcnosb3oBaTth BoaoMmeph Mapok CXBK m BB. Ilo-
IPEIIHOCTh H3MEpPEeHHSI HMH pacxoha He Gosee 2 %. BomoMepamMu usme-
PAIOTCH B OCHOBHOM MaJlo- U cpefiHe/leOMTHLIE CKBAXKHHHL.

3.21. B npakTHKe HHXKeHepPHHIX H3BICKAHHH HMeeT TakXe IIHPOKOe
npHMeHeHne Cnocol 3aMepa AebuTa NOCPEICTBOM JAOTKA ¢ BOJOCAHBOM.

BoaocaHBH yCTpaMBaIOT NPSAMOYIOJIBHOTO H TPEYroJqbHOLO CeueHHS
HJIM B BHJE TpPaNeIuH.

Pacxon BOAH Ha BOAOCJAHBE NPSMOYrOJBHOIO CeueHHA paBeH

Q=1,8Vn, (8)

rare b — myMpHHA BOJOCAHBA, CM; I — BREICOTA YpPOBHS BOAH Nepel BOAO-
CJIUBHHM pebpoM, CM.

Pacxoa BOAH AJas TPeYrOJbHOIO CeYeHUA

Q=1,4n2} . (9)
Pacxox BOAH AJA TpaleluH
Q=1,86hV h. (10)

3.22. JIna W3MepeHUA pPACXOAA 34rpPA3HEeHHBIX XHAKOCTeH, CHJLHO-
MHHepa/JH30BAHHKHX Boj, peKoMeHayerca npubop I'I'TI-40, nossoasouwiui

61



fIPOH3BOHTb PErHCTPALHIO KaK JAe0OHTa, TAK U IIOHHKEHHS B BO3MYUIalO-
e ckBaxHHe. Perncrpauusa npoussoAutcs camonucueM. [Ipubop pas-
pab6oran Munreo CCCP.

3.23. TexnHueckne XapaKTeDHCTHKH H3MepHTEJILHHX NPHOOPOB MpH-

seleHH B CnpaBouHHKe N0 npubopaM H 060PYAOBAHHUIO AJIA HHIKEHEPHHX
H3LICKAHHH.

4. NIPOBEJAEHUE UCHbBITAHUA

ITIoAroToBKa K OTKaukKe

4.1. Inn monyyeHHs YAOBJETBODUTENLHBIX Pe3YJbTATOB OTKAUKH
6oJbliIOe 3HAaueHHe HMeeT IMOATOTOBKA CKBAXHHB K HCNBITAHHIO, B pe-
3yJbTaTe KOTOPOH JOJXKHO OBITb CBEACHO K MHHHMYMY COIPOTHBJIEHHE
(IpHOHIBTPOBO# 30HH H HCKJIOUEHO BepPTHKAJNbHOe ABHXKEHHe BOAH IO
CTBONIY CKBaXXHHHI.

[IoArOoTOBKA K OTKAuKe 3aKJIUaeTC] B UHCTKE CKBAXHHBI OT IUAAa-
Ma HJH ee pa3srJHHu3alus, noafopke H YCTaHOBKe (PHUJILTDPOB, HUBENH-
pPOBKe HYJIeBHX (3aMepHHX) TOYEK, 3aMepax YpOBHeH BOJAbB, MOHTaXe
BOJONOABEMHOro obopyaoBaHHs, YCTPOHCTBE OTBOLA OTKAuUBaeMO# BO-
Jbl, NPOKAYKC CKBAaXXHHH.

4.2. Pasmemiedde U aJauHa (GHABTPOB (HHTEpPBaNOB ONpoOOBaHHA)
YTOUHMSIOTCA nocae OypeHHS CKBaXHH. [IpH KyCTOBHX OTKAauKax HHTEp-
BaJL ONpoOOBaHHA YTOUHSIIOTCA IO pe3yJbTaTaM NPOXOAKH NepBOft Hal-
JIOJaTeNbHOH CKBaXHHH. B ciyuae 3aMelieHHS BOJXONPOHHLAEMHX
[OpOoJa BOAOVHOPHHIMH HeOOXOJHMO CBOEBPSeMEHHO NepeHEeCTH BO3MYyHIalo-
(VIO HJAH Ha0ai0AaTeAbHYIO CKBAXKHNY HJH KYCT B LIEJOM.

[Tocne npoxonkyu LEeHTPAJbHOR H NepBOH HAOAWOAATeJbHOH CKBAXKHH
KycTa peKOMeHAYyeTCs NPOBOAUTH NMPOKAYKy H3 LHEHTPAaJbHOH CKBaXKHHH,
10 pe3yJbTaTaM KOTOPOH CJAeAyeT YTOYHHTE HaMeyeHHHIE NPOEKTOM pac-
CTOAHHS HalumoaaTeNbHHX CKBAXXHH OT LeHTPaJJbHOH.

4.3. UHCcTKY CKBa*XHHH OT ljJaMa cJaelyeT [POH3BOAHTL UNYyTEM
IIPOMBIBKH, XKeJOHHPOBAHHS HJAH KPaTKOBPEeMEeHHOH MPOKAYKH CKBAMKHHHLL.
JJ1s OYHCTKH €KBaXXHHH OT LlJaMa H IVIMHHCTOrQ MarepHaja B CKalb-
HHIX NOpOJaX MpUMeHAIOT ¢cBabupoBaHHe (CM. M. 4.4).

4.4. [Ipn 6ypeHuH CKBaXKMH C INNIMHHCTHIM PacTBOPOM CJeAYyeT nepen
HCIIHTAHHEM TIPOM3BECTH TIATeNbHYI0 ee pasraurH3anuio (['OCT
23278—78). Hanbonee KaueCTBeHHHM CIIOCOOOM pasTVIMHH3ALHH TPYHTOB
B Ipu}HABTPOBOH 30HE C HE3HAYHTEJbHOH 3aTpaTod BpeMeHH (2—3 u)
Ha NPOLECC AErJHHH3AUHK IIOCJae [POXOAKH CKBAXHH B pPas3jU4YHHX
rPYHTax (Ieckd, CyInecH, CYTJHHKH, JecCh, TOpd, CKaJbHbie MNOpPOJH)
ABJAeTca 00paTHOBCACHIBAIOLIASA NPOMBIBKA Yepe3 OKHA, PacHoJIOXKeHHHE
Ha (PUIABTPOBOH KOJoHHE. IIpOMEIBKA MOXKET OCYILUECTBJIATHCS 3pJAHPTOM,
pexe XeJOHHpOBaHHeM. B cayyae MajanX BOAONPHTOKOB B CKBAXKHHY
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N0 clleHaJbMLIM Tpy6GaM noaaloT Boay. Co3naBaeMHil B Hauajle OTKad-
KH nepenaj AaBJdeHHH Ha ype3e NPOMHBOYHLIX OKOH Bhi3niBaeT 06py-
lllIeHHE TAHHUCTOH KOPKH CO CTEHOK CKBa)KMHH HJH CaMHX CTEHOK, CJO-
KEHHHX PHXJHNMH rpyataMu. OG6GpyunieHHas IJHHHCTAas KOpPKa IepeMe-
IAeTCAA BHH3 BAOJAbL (PHABTPA H YAansAeTcs BMecTe C IVIHHHCTHIM PacTBO-
pOM uepe3 BHYTPeHHee ce4yeHHe (PHAbTPOBOH KOJOHHH. [To OKOHuaHHR
npouecca pasrJMHH3aHHH NMPOMHEBOYHHE OKHa MNMepeKphBAIOTCSI KOJbILA-
MH, YCTaHaBJHBACMHMH BHYTPH HAM CHAPYXKM (QHALTPOBOH KOJMOHHH.
HenocratkoM cnocoba sBnserca Manasa 3¢¢eKTHBHOCTE INpouecca pa3-
TAMHH3ALHH OPH ANHHE QHIBTPOBOH KOJIOHHHE 6oJsee 6 M.

4.5. DpdekTHBHHM cnocoboM, obecneyHBAIOLUM KaueCTBeHHOE BOC-
CTAaHOBJIEHHEe NPOHHIAEMOCTH CTEHOK CKBAXHHH H NOBEPXHOCTH (DUABT-
pa, fABJsieTcd KOMOHHHPOBAHHHIH CNOCO0 pPAa3rJUHHU3ALHH, KOTOPHIA pe-
KOMeHAYeTCs NPUMeHSTh B CKBAaXKHHAX, NPOMAEHHHX B [eCKax, cylecsx,
CyrJHHKax, Jeccax, Topdax, CKaJbHHX ITOpOJAax.

[Ipotiecc pasraAvHH3ANKHE 3aKAKOUAETCA B NOCACAOBATEABHOM MIpH-
MeHeHHH OOpaTHOBCACHBAICIUIEH NPOMHBKH uepe3 OKHA (ONHCAHHHIA pa-
Hee) M NPOMBIBKH (HAbTPA YHCTOH BOJAOH C NMOMOLULIO THAPABJHYECKOTO:
epumia. ['HAP3aBIHYECKHA epll INpeAcTaBjaseT COO0H OTpe30OK NepdopHpo-
BaHHOH# TPyOn AJAHHOH 0,8-—1 M, HMeIOIIHA CHH3Y H CBEPXY pe3HHOBHE
MaHXeTh 10 BHYTpPeHHEMY JHaMmeTpy (GHABTPOBOH KOJOHHH, NMO3BOJAIO-
ide CKOHIEHTPHUPOBATh HNPOMBLIBOUHYIO BOAY HAa OTrpaHHYEeHHOM YYacTKe
¢uabrTpa. B CKBaxuHy epuml onyckaerca Ha TpyOax, 1o KOTOPHIM OXHO-
BPEMEHHO mojaeTcsi BOZa. B npouecte pasranMHH3AnMHM epul nepemenia-
eTcqd Nno BCeH MJHHe PHALTpA.

4.6. PasrnHHH3alHI0 METOAOM IIPOKAYKH CKBAXKHH HACOCOM HJIK
3pAU(PTOM pEeKOMEHAYeTCSH NPUMEHATb B TPEUIHHOBATHIX CKAJbHHX NMOPO-
AaX H B IPYHTax ¢ BHCOKOH BoAooTAaueH. Ilepea mpokauko# CKBaKHH&
npoMulBaeTcA BOJAOH, NOcJe 4Yero NPOM3BOAUTCS NPOKauKa ¢ NPOH3BO-
AHTEJbHOCTBIO, OfecrneuHBalOlleidi MAKCHMAaJbHHH [epenaj HAAaBJeHHM.
Ias noBuileHHs 3(p¢eKTHBHOCTH NPOKAYKa NMEePHOAHYECKH OCTAHABJIMBA-
€TCsl, YTO MO3BOJSET CO3aBaTh TAK Ha3HBaeMHe THADABJAHYECKHE YAapuk
B 30He ¢Habtpa. [Ipouecc pasranHH3aUHH BeleTcs A0 NOJHOIO OCBeTJe-
HHS BHRIXOAALLEA BOAN H NpPeKpalleHHsA BHHOCA L1JaMa H IecKa.

HemocratkoM cnocoba fBAseTCs yAaneHHe NPOAYKTOB KOJbMaTalHR
yepe3 pabouyio NOBePXHOCTh, UTO BedAeT K €€ 3arpsg3HeHHIO.

4.7. [Ilaq BOCCTAHOBNGHUS NDPOHHIAEMOCTH NPUPHUALTPOBOA  30HLE
CKBaXHHR B IPYHTaX, NpPeACTABJEHHHX TPeIIHHOBATHIMH CKAJbHHMA
NOPOJAAMH, peKOMeHAYETCS MPUMEHATb MeTOAH CBAOHPOBAHHS H XKEJOHH-
poBaHus. CyliHOCTh cnocoba 3akauaeTcs B NepeMelleHUWH BHH3 H BBepX
NOpIAA-cBa0a BHYTPH 3KCIAYATALHOHHOHA KOJOHHH. (CBal mpeAcraBaser
co6ofi MeTaJINYeCKHH AWCK C Pe3HHOBHIM KJjanaHoM. [IpH xome cBaba
BBepX JaBjieHHe B TPy6ax mojx cBaboOM CHHXaeTcs, YTO BHI3HBAET MNpH-
TOK BOAH B CKBaXHHY H 00pylueHHe TJTHHHCTOH KOPKH CO CTeHOK CKBa-
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xunst, lIpn xoae cBaGa BHH3 KJamaH OTKPHBaeTcd, H IVIHHHCTHH
pacTBOp NPOXOAHMT B NPOCTPAHCTBO Hajx cBaboM. CBab omycKaloT B CKBa-
JXHHY Ha OypHJIbHHX TpyOax, ero palounii XOA MOXKeT JOCTHraTb He-
CKOJIbKHX HeCATKOB MeTpPOB.

KaueCTBeHHYI0O HAPYXHYI0O PA3INIHHH3ALHIO NPHPHILTPOBOH  30HLL
ofecrnieynBaer npHMeHeHHe CBal0a-XKeJOHKH, NpelJCTaBAAKOLIeH CcOO0OH
KeJNOHKY C Pe3HHOBHIMH MaHXeTaMH N0 Hapy>XHOMY AxaMeTpy. BHyTpH
XKEJOHKH CMOHTHPOBAH INAPHKOBHIA KJanaH ¢ NPYXHHOH, PeryJHPYIOLIHH
CTONO XKHUIAKOCTH IS TIOABEMA.

HenocratkoM cnocoba sapasieTcss 6oabuiasg AJAUTEJIbHOCTb paboT.

4.8. PekxoMeHAyeTcsi TaKxXe BHOpalUOHHBIA CMOCOO OCBOeHHs CKBa-
)kKuH BHOpatopamMu BYP-2 u BYP-3 uau ycranoskamMu ABO-1 u ABO-2,
YKOMIVICKTOBAHHRIMH 3THMH BHOpaTopaMu, a TakKXke coueTaHHe BUOpa-
IIHOHHOTO H PeareHTHOrO BO3JACHCTBUA COJNAHOH KHCJOTH HJH NOPOILIKO-
06pasHoro ruapasuHonarpuda [30].

[locjie YHCTKH CKBAXXHMHHW MM ee pas3ryiHHH3alHH 0053aTeJIbHO MPO-
BOJAsTCA HaOMIOAEHHSA 32 BOCCTAHOBJIEHHEM YPOBHS BOJHI.

4.9. Ilepes YCTAaHOBKOH (HABTPOB H TAMIIOHOB IIPOM3BOASATCS 3a-
MepH YpOBHeH BOAW H KOHTDPOJbHHC 3aMepH TAyOHH CKBaxXuH. Ecau
npH 3aMepe INTYOHHH CKBa*XMHBH BHIABJASETCS HaJHUHEe €e 3aHJIeHHOCTH
HIM NIpoOKH, TO YHCTKA (NPOKAYKA) CKBAXHHH IIOBTOPHETCH.

4.10, ®uabTp nepex COYCKOM B CKBaXXHUHY AOCJIXKEH OHTH TIATENbHO
HpOBepeH H XOpowo npomuT. Ilepes ycTaHOBKOH ¢uJIAbTpa HeOOXOAHMO
ybenutbcs B TOM, 4TO pabouasg gacTh ¢uabTpa OyAeT YCTAaHOBJIEHA B
CTPOr0 HaMeUeHHOM HHTepBaJie OonpoOoBaHHA. PellalomuMm ¢(akTopoM B
IIOJIVUEHHH JKeJlaeMOro ycrnexa NPH BeAeHHHU OTKAuykH sABJsieTcA noabop
CETOK € YYeTOM KOHKPETHOrO reoJIOrHYeCKOro paspesa.

4.11. TIpHx MOHTaxke HACOCHOrO OOOpPYAOBaHHA CJAEAYET TIATEJbHO
IPOBEPHTb YHCTOTY H ULEJOCTHOCTHL CTeHOK IUJIAHrOB, a TaKXe HaAeX-
HOCTb HX COEIHHEHUH.

4.12. TaMnoH, H30JHPYIOLIHH HHTepBaJl CKBaXXHMHH, ONpobyeMbIH
OTKAayKOH, yCTAHaBJHBaeTCs] B TeX MeCcTaX CKBaXHHH, Tlie €€ CTeHKH He
HMeloT OOJBIIHX TPEUIHH H KaBepH; B CBA3H C 3THM B IIOHCKax HauboJee
COXpPaHHBIX Y4YaCTKOB TaMIOH NPHXOJHTCA HECKOJbKO pa3 IepelBH-
IraTh BHIllle HAHM HUXKe 10 CKBaXXuHe. I[IpH cnmycke TaMnoHa, puAbTpaA H
NpUPUALTPOBOIO INbe30OMeTpa B CKBAaXHHY JAOJIXKHA OHTb oOfecieyeHa
TePMeTHYHOCTh COeMHEHHH KOJIOHHH TpPyO. baliMak KOJOHHH 00caiHHIX
TpyO® nposKeH ObITH PacnovioXXeH He BHIIe | M Hajx BepxoM paboueis
vactd ¢uastpa (I'OCT 23278—78).

4.13. [Ina xoutposas pabotret ¢uabTpa HNPH OTKAyke BOAHM H3 OAHU-
HOUHOH CKBaXHHBHl II0JIE3HO HHOrZa Yy (QHJALTPA YCTAaHABJHBATL IpH-
$HuAbTPOBOA (NPHBSA3HOH) mNbe3oMerp. [namerp mNbe3oMeTpa JOJKEH
OuTb He 6osiee 78 MM, a AJIHHA paBHa JJiHHe paboueld uyactH ¢uabrpa
CKBaXXHHBI, €CJIH OHAa He npeBniluaer 5 M. [Ipu Ooublied anauHe paboueit
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JacTH ¢uabTpa pabouas 9YacTb nNbe3oMeTpPa MAOJNXKHA HMMeTh AJHHY He
MeHee D M.

4.14. HacocHoe oGopynoBaHHe ROMXKHO OHTbH NOAOGpaHO, HCXOAA
H3 BeJHYHH TpeOyeMuix neGHTOB H NOHHXXEHHH.

[IpH HCMONL30BAaHHH MOBEPXHOCTHHX HACOCOB CJEAYET MMETb B BH-
AY, 4TO ecJH ray6HHA ypOBHS BOJAH B CKBaXXHHe HeBeJIHKAa, He GoJblle
4—5 M, TO HacocH Heo6xOAHMO MOMewlaTh B Iypde, ycTpauBaeMoOM He-
NMOCPeACTBEHHO Y CKBAXKHHHI.

4.15. OTBOX OTKauHBaeMOR BOAH HOJXeH OCYIIEeCTBAATHCA NO TPY-
6aM HJH JJOTKAM Ha pPacCcTOSIHHe, MCKJIOUalolee BO3MOXKHOCTL ee BJIHSA-
HHS Ha pe3yabTaTH onura. OGHUYHO BOXY OTBOAST Ha PAaCCTOSTHHE He
MeHee 100 M or Mecra npoBeleHus onnta. COpacHBaTh BOAY CAeAYeT
HHXE [0 TEYCHHIO FPYHTOBOTO NOTOKA UJH B BOAOEM.

4.16. [lns 3amiaTH OT HENOrofil, a TaK¥e XDaHeHHS H3MepHTEJb-
HHX NpHOOPOB H OYTHUIOK AJf BOAH, HAa paccrosHun 30—50 M or
CKBaXHHH CJieyeT YCTAHABJHBATHL NepeABHXXHOH BAarOHUMK HMJH Manar-
Ky (6yaky), rae moMmelnaeTcss CTOJ ANS BHUEPUYHBAHHSA IpadHKOB, NPO-
M3BOACTBA HEOOXOAHMMHX BHUHCJEHHH M 3aI0JHEHHS XypHana HCHBITA-
HHH.

4.17. ITocne oGopynoBaHHS CKBaxKUH (QHIbTPAMH YCTPAHBAKTCA
HyJieBHe TOYKH (BepX o0caAHHX TPpyO HIH PHALTPOB, crelHanbHEIH Opyc
C IBO3/leM H Mp.), OT KOTOPHX B IIpollecce HCMNBITAHHA BEeAYTCS BCe 3a-
Mepn ypoBHeH. OJHOBpeMEHHO YCTAaHABJHBAETCA peHka Ha O6au3pacno-
JIOXKEeHHOM BOojoeMe (BOJXOTOKE).

4.18. Jlo Hauana HCONHTAHUA NMPOHU3BOJUTCA NPOBEPKA BCeX H3MEPH-
TeAbHHX NpUOOPOB H oOopyAoBaHHA. [Ipy HEOGXOAHMOCTH NPOU3BOJAHTCH
TAPHPOBKA H3MEPHTEJbHHX NPHOOPOB (eMKOCTH, pYJIeTKH, MepHOH pei-
KH H 0p.).

4.19. CBeneHHa 0 HYJEeBOH TOUKe, 000ODYAOBAHHH CKBAXXHHH, O NPH-
MeHAeMHX Nnpubopax H HX TAPHPOBKE H T. A. HOJXKHH OHITb 3a(UKCH-
POBAHH B JKYpHaJie UCMHTAHNA N0 Hauasna OTKAyKH, a TaKxKe [0 HauaJsa
OTKAuKH JOJXHB OLITh BIHCAHH 3aMepeHHHIE YPOBHH BOAH B CKBaXH-
Hax H BojoeMe (BOJOTOKE).

4.20. Ilocne 3aBepilleHHSI BCEX MNOATOTOBHTENBHHX paboT NPOH3BO-
BHTCS NPOKAYKA CKBAXKHHH JO INOJHOIO OCBETJIEHHS OTKaYHBaeMOH BOJH.
JauTeabHOCTh NMPOKauku AOJXKHA OnTh He MeHee 2 u ('OCT 23278-78).

[Ipokayka CKBa)XHH B PHXJBLIX I'DYHTaX MPOH3BOAHUTCH NOrpPyXKeHH-
eM Hacoca HJIH ero BCAacHBaoIero narpybka A0 MaKCHMAJbHO BO3MOX-
HOM rAyOHHM C NOCTeNeHHHM YBeJIHUEHHEM pacXofa BOAHW A0 IOCTOSIH-
HOA ero BeJHYHHH., B CKAALHHX H NOJYCKaJbHHX NOPOAAX NPOKAUKY
clefyeT NPOBOAHTh NPH MAaKCHMaJbHOM MNOHHXKEHHH M NEpPeMeHHOM pe-
XuMe paGoTH Hacoca (C YACTHIMH OCTAHOBKAMH), UTO IIO3BOJISIET HHTEH-
CHOMUMPOBATL OYHCTKY CKBAaXHHH OT ujgaMa. IIpokauka cuHTaercs 3a-
KOHYeHHOH, KOrja npekpallaeTcs IeCKOBAHHE CKBAXXHHH H OTKAayHBae-
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Mass BOJAa CTAHOBHTCA COBeplIeHHO cBeTsiod. [lochie nmpekpallieHHsI Npo-
KaukH CcJeAyeT INpOBeCTH HaOMIOAeHHSA 32 BOCCTAHOBJICHHEM YPOBHS AO
CTaTHYEeCKOrO.

[Ipokauka [OJXKHA JOKYMEHTHPOBATLCS B KYpHaJe OTKaukd. [lo
pesyabTataM I[IPOKAYKH YTOUHAIOT AcOUT R BeJHUYHHY NOHHXeHHA NpH
HCIIHTAHHH, a TaKXe pacCTOsHHA HAOMIONATENbHBIX CKBAXXHH A0 LEHT-
pPaabHOH,

[Ipokauka BO3MylIalOlled CKBAXKHHBI I0O3BOJSET YTOYHHTH NOAOOp
COOTBETCTBYIOLIEr0 HACOCHO-CHJIOBOI'O OOOpYJAOBaHHUs, MepPHOH €MKOCTH
HJAH BOAOMEpPOB AJA INPOBeleHUS HCIHRTAHHUS.

4.21. B neasx npoBepkd paboTH (HUIABTPOB HaOA0AATENbHBIX CKBa-
KHH CJAeAYeT H3 KaXJOoH HaOJMI0AaTeNbHOH CKBaXXHHH NPOH3BECTH IKC-
npecc-OTKayky (OpOKaukKy HJAH TaprTaHue) ¢ OTOOPOM BOALI He MeHee
3 ee 00BEMOB, cOAepKallelcsi B CKBAXHHE, ¢ NOCAEAYIOUHM Habawje-
HHEM 32 BOCCTAHOBJIEHHEM YPOBHSI B HHX JO CTaTHYeckoro. Ecan Boc-
CTAHOBJIEHHE YPOBHsi NPOHUCXOHHUT 3aMeAJeHHO H MpeKpallaercs, He AO-
CTHFHYB CTATHYECKOro (4TO MOXeT OBITb YCTAHOBJIEHO MOCPEACTBOM
NOAJHBA B CKBAXKHHY HeOOJABIIOrO KOJHYECTBA YHMCTOH BOAH), TO CKBa-
}HUHA AOJIKHA BHOBb NIPOMKIBATHCHA H NIPOKAYHBATLCS.

[1poM3BOACTBO OTKAYKH

4.22, B nosneBHX NOApasie/ieHHAX IepeJ HAuaJOM NPOBeAEHHS OT-
KayKH HCHOJIHHTEJIAM BHJAAeTCHd 3aJaHHe Ha NPOU3BOACTBO HCIHTAHHA
(BXOOHT B COCTAaB NOJEBOrO XKypHana), KOTOpoe COCTaBJsieTCs Ha OCHO-
Be IporpaMMu ([IpoeKTa) H3HCKAHHA. B 3afaHuUM YyKasnBaeTca Uelb
HCIHTAaHUSA, COCO0 NMOATOTOBKH CKBAXHH, HHTEPBAJ yYCTAHOBKH DpaboueH
yacTHd puAbTpa (MHTepBaJa ONpOOGOBaHHA), peKHM OTKAyKH, NPOAOJIKH-
TeJIbHOCTb, OPUEHTHPOBOUHAS BeJHYMHA AebMTa (UAM NOHUXKEHMHA), ya-
CTOTa H IMOCJACHAOBATEJBHOCTh 3aMepOB M HaOMOAeHHH, MeCcTO OTBOAA
BOAL, Bpems OoT0opa npoO BOAH, 4aCTOTA HAOJMIOJEHHS 3a BOCCTAHOBJIE-
HHeM YPOBHS NOCJAe NPOKAYKH M N0 OKOHUAHHH OTKAUKH.

B 3aganun peKOMeHAYeTCS YKa3HBATb THI BOAOINOABLEMHHKA H
rAyOHHY €ro 3arpyKeHHsi B CKBAXHHY, a TakKxe cnoco0 H30/fUHH BO-
JOHOCHBIX TOPH30HTOB.

4.23. B 3aBUCHMOCTH OT TIHApPOreOJOTHYECKHX YCJAOBHH H OT NpoO-
LOJIZJKHTEJBHOCTH HCIHITAHHA OTKA4YyKH MOTYT ORIThb NpPOBEIEHHI:;

IpH HeYCTAaHOBHBILNEMCS peXXHMe (PHAbTPALHHU, KOraa rHIApOAHHAMA-
yeCKHe XapaKTepHCTHKH (PHUAbTPAlHOHHOrO MOTOKa (HAMOpPH, CKOPOCTH,
pacxoAn) H3MeHSIOTCS CO BPeMeHeM;

[IpY KBA3HCTALHOHAPHOM peXXHMe, IIPH KOTOPOM pacnpelesieHHe Ha-
MMOPOB H APYTHX THAPOAWHAMUUECKHX XaPAKTEPHCTHK B MOTOKEe SBJSETCH
OJH3KKHM K YCTAHOBHUBLIEMYCSl; JAelpPeCCHOHHHE KPHBhHIE YPOBHS BOJH,
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CO3JlaHHHE OTKAyKOH IpPH 3TOM peXXHMe, NepeMelllaloTcs NapaieybHe
caMHM cebe;

IPH yCTaHOBHBIIEMCA (CTAllHOHAPDHOM) pexXKHMe (PHAbTpALHHU, KOTAA
FHAPOAHHAMHUYECKHEe XAPAKTEPHCTHKH (QHJIbTPALHOHHOIO NOTOKA INPAKTH-
YeCKH He MEHAIOTCH CO BpeMeHeM; IIPH YCTAHOBHBINEMCS ABHXKEHHH 3a-
JAHHOMY MOCTOSSHHOMY 3HAuYeHHIO pacxola (HJH IOHHIKEHHMs) OTBeyaer
cTabMAn3HpOBaBlleecd NMOHHXeHHe (KK pPacxon).

4.24. OTKauku 1eaeco006pa3Ho NPOBOAUTD 10 OLHOH H3 cCXeM:

[IPH H3MEHAIONHXCS BO BpeMeHH AHHAMHYECKHX YDOBHSX H IIOCTO~
AHHOM HebHTe h=[(f), Q==const;

IpH H3MEHAKINEMCA BO BpeMeHH Ae0HTe M NOCTOAHHOM JHHaAMUye-
CKOM ypoBHe (IOHH:KeHHH) Q=f({), h=const.

IlepBasa cxeMa HanboJgee npueMJseMa NPH BeleHHH OTKAaueK rayOHH-
HHIMH HacocaMH; BTopas Oosee YAOGHA NpPH OTKA4YKaxX UITAHMOBHIMH Ha-
COCAMH, «HAa Xpan», a TaKxXe IpH onpoOOBaHHH CaMOM3JIHBAIOUIHXCS
CKBaXKHH.

4.25. JAuTeJbHOCTh OTKAuKH HEOOXONHMO KOHTPOJHPOBATH IO rpa-
¢dukaM 3aBHCHMOCTH S=[(f) u S=[f(lg ?).

[IponoAXKHTENLHOCTL NPH YCTAHOBHBIIEMCSI pPeXXHMe oOlipelensercs
YCTAHOBHBIIKMCS YypOBHeM (MAH Oe6GHTOM) INpPH NOCTOSAHHOM 3HAYCHHU
JeOHTA (NMOHHXKEHHS).

IIpakTHUEeCKH YCTAaHOBHBIIHMCS YPOBHEM NpPH OTKadKe CYHTAETCA Ta-
KOH, KOTOPHH IPH IOCTOAHHOM Ae0HTe CKBAXKHHHB H3MeHsieTCs ( C yUeTOM
1onpaBoK) He OoJjee yeM Ha 1—2 cM B TeueHHe 4—6 4, NnpHYeM HMeeT-
CR B BHAY, UTO ypOBeHb K04e0J/eTCHA OKOJI0 KaKOH-TO OTMeTKH, a He
MOBHINAETCS WIH NOHHXAETCS 3aKOHOMEPHO HAH HelnpPepHBHO.

[IpakTHYecKH YCTAHOBHBIUMMCR HeOHTOM CUHTAeTCs TaKoOH, 3Hayc-
HHEe KOTOpOro B TeueHHe 4—6 4 OTKAaukKH OTKJIOHSAETCA He 6oJiee yeM Ha
10 9% or cperHero 3HAyeHHA, NPHYEM CHCTEMATHYECKOTO YyMeEHblICHHA
HJAH yBeJHUeHHNs AebHuTa He HAOJMIOAaeTCs.

[Ipn HeyCTaHOBHUBILEMCS peXHMe (QHIBTPAIHH PEKOMEHAyeTCs Ipe-
KpallaTb OTKa4Ky TOJABKO IOCJe IOJIyuyeHHA YETKOH BHPAaKeHHOH KapTu-
Hel BpeMeHHOH H3MEHUHBOCTH YpPOBHeH B CKBaXXHHAX (HEHTpaJbHOH U
Ha0noJaTeAbHHX), XapaKTepHOR IJil AAHHHX THAPOreOoJIOrHYeCKHX YC-
JIOBHH.

4.26. Ecad oTKauka NMPOH3BOAHTCS H3 IIACTA, CJAOKEHHOrO Cymecs-
MH HJH CYIJIHHKAMH, TO YACTO HEBO3MOXKHO CO31aTh HOCTATOYHHIE NOHH-
JKeHHs B HabOaoxateabHHX ckBaxuHax (mo 30 cm). Ilostomy B Takux
rHAPOreoJIOTHYECKHX YCJIOBHAX PEKOMEeHAYeTCH INPOH3BOAHTb HEIpOIO0JI-
JKHTeJIbHHEe OTKauyKH (3KCIpecc) H3 OAHHOUYHHIX CKBAXXHH, a THAPOTeoJio-
rHYeCKHe IapaMerTpunl MnoJyyatbh MO rpadHKaM BOCCTAHOBJIEHHS YyDOBHSL.

4.27. HeoO6XOMuMHM YCJAOBHEM AJA TPOBeNeHHS OTKAYKH SBJIACTCA
CTaOHABHOCTD €CTECTBEHHOrO pexXuMa NoA3eMHHX BoA. [lostomMy B ne-
PHOAH pe3KUX KOJjeOaHHH YPOBHSL MOA3€MHHIX BOA, BHI3BAHHBLIX CHEroO-
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TasiHHeM HJAH K3MeHeHHeM YPOBHA BOAHW B peKe, OTKAYKY MPOBOAHTHL He
cienyer. He ponmyckaeTcs TakxXe npoBefeHHe OTKAaueK H3 CKBaXXHH, pac-
IIOJIOKEeHHHX BOJH3H KPYNHBIX KapCTOBHX DOJHHKOB B I[I€PHOJ PE3KOro
kosneGannsa ux pe6uros (F'OCT 23278—78).

[Ipr npoBeleHHH OTKauek B YCJHOBHAX HapylleH#oro (HecTaiuo-
HapHOI'O) pexHMa nNOJ3eMHHX BOJ (B ycloBHAX pafoTh BOR03a60OpOB,
ADeHaxxa HJIYM Ha NOATANNUBAEMBIX TepPHTOPHAX) PeKOMeHAYeTCS nepejn
OTKauKOH U B HepHOJ MpPOBeAeHHA OTKAYKH BeCTH HAOMIOAEHHS 34 Xapak-
TEpOM KoJieGaHUs YPOBHS, KOTOPHA CJeAYEeT YUHTHIBATH NMPH ollpeielie-
HHY BeJHUHHH HOHHUXEHHS B CKBAaXKHHAaX NMyTeM BHeCeHHS COOTBETCTBYIO-
II[HX NONPaBOK.

4.28. OTkauka AOMKHA TMPOU3BOAUTLCA ¢ MAKCHMAJbHHM A7 JAaH-
HOrO Hacoca pe6GuToM (MJIH TMOHUXKeHHeM YypoBHS). Bo BpeMs OTKauku
JOINYCKAIOTCA OTKJIOHEHUS OT cpexHero pe6HTa He GoJsee ueM Ha 10 9.

OTKauky cjepyer NMPOBOAUTEL HeNpPepPHBHO, HEIPOJOJIKHTeJbHbLE TIe-
PEPHBH @0 TeXHHYECKHMM MPHYMHAM He JOJIKHK IPEBHINATh CYMMAapHO
10—15 9% oOT npoAOoNKHTEABHOCTH ONHTA M He JAOJXKHH INPHBOAHTH K
HCKaXXeHHI0 rpaduKa H3MeHeHHA YypoBHf BoAnl BO BpemeHH (I'OCT
23278—178).

[IpH BHIHYKAEHHBIX OCTAHOBKAX HCNBTAHHA leNecooOpa3Ho JOXKH-
JartbhCsl NMOJIHOrO BOCCTAHOBJEHHS YPOBHSI, & 3aTeM IPOAOJXATbh OTKAUKY
3aH0BO. Ilo KycToBO# CcXeMe MCHNHTAHMA BebHUT OTKAYKH JAOMKeH OHThb
TakHM, YTOOL NpU NPHHATOR CXeMe KyCTa H peKOMeHIAyeMOH NMpPOJOJIXKH-
TENbHOCTH OnbiTa OHAU olecneueHH HeOOXOAHMHE BeJHYHHH IOHHXKE-
HHH KaKk B ONBITHOH, TAaK MU B HaHOONee ynrajeHHHX HabaiogartesbHLIX
CKBaXXHHAX KYCTa.

B npakTuke BeJeHUs MOJEBHX paboT MOXKeT BO3HHKHYTb CJYuaw,
Korga tpe0yeMHil pacxoj U3 OJHOY ONBITHON CKBAXKHHH He MOXeT OHTDH
JocTMTHYT. Torxa npoH3BOAHTCA rpynnoBast OTKAuKa H3 2 K 60Jiee BO3-
MYLI{3I0IIMX CKBaXHUH. PaGoTa 3THX CKBAXHH JOMKHA GHTb CHHXPOHHOHM,
JeOHT ANA pacueTOB NPHHHMAETCA CYMMapHHIH.

Beanuuny pefnTa CKBaXXHH NPH OTKaukKe MOXHO mnopo6parh B 3a-
BHCHMOCTH OT AHaMeTpoB GHABTPOB H THIIA BOJONOABeMHHKa mo 1abJa. 10.

4.29. Ilpy BeleHHH OTKAYKH Ha 2—3 TOHMKEHHS B PHIXJHX T'PYH-
rax Aas H3lexXaHUA KoJbMaTalHu (HUABTPA OTKAuUKY cAeXyeT HAYHHATH
¢ MHHHMAaJILHOrO NMOHHXKEHHS, NepeXoAs 3aTeM K OoJblieMy. IT0 o0Jer-
YaeT MOCTeNleHHOe OOpasOBaHHe 32 CKBaXHHOH €CTeCTBEHHOro (¢HuiabTpa
H CHUIXAaeT BO3MOIKHOCTb ero KOJIbMaTallHH.

[Ipu onmpoGoBaHMK TPEUIHHOBATHX CKAJbHHX H MNOJNYCKAJBHHIX IIO-
PO OTKAuKy IliefiecoO0pasHO HAYHHATHL C MAaKCHMAJIBHOTO MOHHXKEHHS H
3aTeM nepeXoAuTb K MeHbineMy. [IpH TakoH nocjel0BaTeAbHOCTH NMOHH-
dKeHHH YPOBHS H3 TpellWH H MOp B Havaje OTKauku OyAeT BHHeCeHA
OCHOBHAf Macca MeNKHX YacTHI wWnaMa, TJHHB, I[lecKa H BOJONPOHH-
11aeMOCTh MOpoJ He OyHeT H3MEHATHCA B XOJe OTKAaukH. IIpomexyTok
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Tabauuna 10

TTPOHSBOAHTEILHOCTh HACOCOB, M2/H nponsnomen;mm PG TOB,
Fo el IR —
MM - LeHTPO- napanneysbHOe | 3KCLeHTpUueC-
NTOJOXK eHH o€ pacnono-~
Roncrany | jmohmoro | Cewax | Pipye | ‘wemwe Tpys
- — T
76 0,8—1,25 — — — _
100 1,5—3 — 25—45 — 156—17,5
168 4,5 8,75—10 65 22--25 30—35
219 | 85 17 100 40—45 4555
273 17 35 | 150 85—100 125—150
325 — 40 — — | 180—360

BpeMeHH MeXAY NOHHXXEHHAMH, HeOOXOXKHMHHN AJd HepeCTRHOBKH HAa-
coca, A0JXKeH OHTL MEHHMAJILHHM.

4.30. Opranusanusa HaOMIOAeHHA 3a YPOBHAMH BOJH B CKBAXHHAX
H BOjOeMe H AeOHMTOM NEHTPaJbHOH CKBAXKHHHI HOJXHA NPOHU3BOAUTHCH
Ccpa3y Xe MocJe 3amycka Hacoca. B KypHaJe HCIHTAHHH A0MKHO ObITH
YKa3aHo TOYHOe BpeMs Hauyaja M OKOHYAHHSA HCIHTaHHA — IPOKAuKH,
OTKaUYKH, BOCCTAHOBJICHHS YpPOBHeH HOCje IIPOKAuYKH H OTKAUKH.

PexoMeHayeTCs co6ai0AaTh cledyIOMHA NOpAROK HaOMIOAeHHHA: cHA-
yajla 3amepfeTcsa HAeOHT, 3aTeM YPOBHH MNOCJHEXOBATE/NbHO B UCHTDAJb-
HOH, Ha0/0aTeJbHHX CKBaXHHAX, B BoJOoeMe.,

4.31. YHacrotra u3MepeHHsa feOHTAa CKBAaXXHHH H AMHaAMHYECKHX YpOB-
HeH BOJAM B IIpollecCe OTKAYKH AOJKHA OHTb JAOCTATOUHOH AJA mocje-
nywoiei o6paborkn matepuasaos (I'OCT 23278—78). PekoMmenayercs
VPOBHH BOALI B HayaJie MCNHTaHMA B nepBule 10—15 MHH 3aMepsATh He-
NpepuBHO uepe3 1—2 MHH, 3areM B TeueHHe 30 MHH uepe3 3—10 mHuH.
nociaeaywoumue 2 ¢ —yepes 15—20 MuH, 3aTeM B TeueHHe 12 yu — yepes
30 MHH H JaJee X0 KOHIA OTKaukKH — yepe3 1 u.

H3MepeEHss YpOoBHA BCIAM B HaOJal04aTeNbHMX CKBaXKHHaX KycCra
cjelyeT Bceria NPOBOOMTL B OMHOHK W TOH Ke NOCJeNOBAaTEJNbHOCTH TaK,
yTOOH NPOMEXXYTKH BpeMeHH MeXJy 3aMepaMH B KaXAOH CKBaxXude
OLIIH MO BO3MOXKHOCTH OJHHAKOBHMH.

B ckBaxkxHHaX, pacnosioKeHHHX 34 IpeleNaMH BJUSHHA OTKAuKH,
3aMeph YPOBHSI BOJB MOXHO MNpPOH3BOAHTBH 2—3 pa3a B CMeERY.

4.32. IsMepenre pacxoma OTKay¥BaeMOH BOJH MOPOH3BOAHTCHA B TE
¥e CPOKH, UTO H 3aMep yposHe#t Boau (['OCT 23278-—78).

[Ipu 06beMHOM H3MepeHHH HAeOHTa HeoO6XoAMMO, yTOOB Bpems Ha-
MONHEHHS COCcyJa cocTaBasjo He meHee 30 c. 3aMepn paebHTa 1o BO3-
MOXHOCTH CJeAYeT BHIOJHATb TPHXAH, NPH 3TOM pe3yJbTATH 3aMepa
He NOJXKHH OTJHYaThCs APYr ot apyra Gosee uyeM Ha D %. B xypHan
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saNUCHBaeTCA CpelHee 3HauYeHHe M3 Tpex 3aMepoB. [IpH H3MepeHHH Je-
6HTa BOJOMepOM, NOMHMO pPacxoJ0B 34 ONpeAeseHHHie IMPOMEXYTKH
BpeMeHH, (PHKCHpYyeTCS CYMMapHOe KOJMYeCTBO OTKAaYMBaeMOil BOJBL
Ilenecoo6pasHO BeCTH HellPePHBHYIO 3alHChb PACXOAOB H YPOBHEH BOJBI
B CKBaXHHAX C NMOMOILBI0 ABTOMATHYECKHX NPHOOPOB — CAMOIHCIEB.

4.33. CPOK OKOHYaHHfA KYCTOBOH OTKAYKH NDH YCTAHOBHBILIEMCH pe-
KHMe GHIPTPALHH ONpefenseTcd YCJOBHEM NOCTOSHCTBA BO BpeMeHH
PAa3HOCTH NOHHMIKEHHH ypOBHeH BOAH B Ha0JIOJaTesIbHHX CKBAXXHH2X, a
NpH OTKAYKAX H3 OJHHOYHOH CKBAXHHH — NPAKTHYEeCKOH cTaOH/AH3anueH
MOHHXKeHHus (nebura).

Cpok OKCHYAHHA O1KaYKH NPH HEYCTAHOBHBIIEMCS peXHME Ollpeje-
JAsieTcs [oJyueHHeM Ha rpaduKkax BPEMEHHOrO, NJIOLIAXHOrO H KOMOH-
HHPOBAHHOrO IIPOCJEXHBAHHS NPAMOJHHEAHBIX pacyeTHHX YYacTKOB.
Inst OpHEHTHPOBOUHOA OUEHKH BpPEMEHH HACTYIJIEHHs KBA3HCTAlMOHap-
HOr0 pexuMa IJIA KaxkJAOH HaOmojaTeNbHOM CKBaXHHH TIPHU [IPOCKTH-
POBaHHH OTKAaYKH MOIKHO MOJb30BATbCA cjenyolled (GopMYJoH:

{y > 2,5r%a, (11)

IpH 3TOM pAAHYC 30HHI KBA3HCTAMOHAPHOrO peXHMa OpPHEHTHPOBOYHO
OyeT cOCTaBJATh

rg =0,63V at, (12)

r/le r — pacCTosiHHe HaOMI0Jare/bHOA CKBaXKHHBI OT LEHTPAAbHOH, @ —
OpDHEHTHPOBOUHOE 3HaUYeHHe KO3¢dHUHeHTa YPOBHENPOBOLHOCTH (Nbe3o-
nposonHocTH) (cM. Taba. 3).

4.34. ITocne OKOHYAHHA OTKAYKH HPOBOASATCH HaOMIOAEHHS 33 BOC-
C¢TaHOBJEHHEM YPOBHEH BOAH B LEHTPAALHOH CKBAXKHHE H BO BCeX Ha-
6aonaTeJbHBX CKBaKHHAX (B TOM YHCJIE H NPHPUABTPOBOM Ibe30OMETpe)
(IF'OCT 23278—78).

Hacrora HabOmoAeHHH JO/KHA O0ecneyuBaTh NMOJNYUYCHHE NPENCTaBH-
TEJbHBEIX rpaUKOB Npocae:xkuBaHusa., PekoMenayerca B nepBole 10—
15 MuH ypoBeHb H3MepsTh 4yepe3 1—2 mHH, 3aTeM B TeuenHe 30 MHH —
qyepes 3—95 MHH, B TE€YEHHe CJeAYIOlIero yaca — gyepe3d 5—10 Mun, a 3a-
TeM B TeueHHe 6—8 4 — yepe3 kaxaue 30 MuH M jgajee — 4yepe3 1—2 4
A0 crabuJH3alUH YPOBHA.

VamepeHHst YPOBHSI BeAYyT TakuM 00pa3oM, 4ToObl MOABEM €T0 MEX-
Ay OuepeJHHIMH 3aMeépaMH He NpeBHIUIAJM 5 CM, U NpeKpallalT HUX INpH
JOCTHK€HUH CKOPOCTH IIOABeMa MeHee 1 ¢M B 4.

4.35. B taba. 11 nmpuBeseHb! OpHEHTHPOBOYHHIE 3HAYEHHS BOJOOTIA-
wi U KoadduuueHTa GUIbTpaUUl rpyHTO8 (MOPOJK).

[Tocne HaOmOJleHHA 3a BOCCTAaHOBJEHHEM YpPOBHEH MPOBOASAT KOH-
TPOJIbHBIH 232Mep TJIyOHHB BO3MYUIAKIOUIEH CKBAMXKHHE!, THIATEABHYIO 1IPO-
BEPKYy OGODYZROBAHHS H allapatyphl, NOBTOPHOE HHBEJHDOBaHHE HYJIe-
BLIX Touek (NMpH HeoOxoxauMocTH). Bce 3TH maHHBle 3amMCHBAIOT B XYp-
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Tabaunga 11

Koapduurenrt
Hanwesiosarse rpystos  rpasiramsorol | RGBS,
e\ HHHILIh M/CYT
Cyriusky 0,0i—0,05 [ 0,001—0,5
CynecH 0,05—0,1 0,1—1
[lecku:
IeJIeBaThHie 0,05—0,1 0,1-1
MeJIKHE 0,10—-0,2 1.0—5
cpeaHue 0,15—0,25 5—20
KPYIIHbIE, [PaBe/IHCTHE 0,18—0,25 20--50
[lecyanuxku:
Ha IJHHUCTOM [IeMEeHTe 0,02—0,03 3—6
Ha KapOOHAaTHOM LEMeHTe 0,001—0,005 3—6
HsBecTHsakH TpemuHOBaTHe, 3akapcro- { 0,008—0,1 5—150
BaHHbIE
Topo:
Hepa3JI0XKHBIIHACS 0,1—0,13 1,5—5
caAab0pa30KUBIINICS 0,07—0,1 0,7---1,5
XOPOLIOPa3J/0KHBLIHHACSH 0,02—0,04 0,08—0,17

Han oONLITHOH oOTKauku. B caygae oOHapy)keHHsI pacXoXJEHHA C
RAHHBIMH, NPHHATHIMH IIPH OMBITE, B 3alIHCH BHOCAT COOTBETCTBYIOILHE
NONpaBKH.

CxBaXHHB JUKBHAIDYIOT TOMBKO IOC/IE€ OKOHYaHHS M0JeBoH (mep-
BHYHO}) 00pabOTKH pe3yabTaTOB HCHHTaHHH H IIPOBEPKH BCEX IIOJYYCH-
HBIX JaHHBIX.

4.36. B 1ensax cpoeBpeMeHHOro KOHTPOJS OTKA4YKH H TEKylleH HH-
TeplpeTalid €e pe3yJbTaTOB B IIpoliecce ONuLITAa (B NOJE) CTPOSATCA
rpaduKH H3MEHEHHsI BeJHYHH JAebuTa M NOHHXEHHA YPOBHEH BOIH BO
BpeMeHH B BosMymiawomefi ckBaxune Q=f(f), S=f(f), a Takxe rpa¢mu-
kKH S={({) ana wabGmoaaTeNbHbHIX CKBaXMUH. JlOMOAHUTENDHO PEKOMEH-
JyeTcs CTPOMTh NpH KYCTOBHX OTKaykKax rpa¥ky BPEMEHHOrO &=
=f(lgt), nnomansoro S=f(lgr) u xomGuuuposanuoro S=f[lg(¢/r?)]
npocaexusanus (FOCT 23278—78).

4,37. [locae oKoHUaHud TUEPBUYHOH KamepaJbHOH o006paboTKH pe-
3yJbTATOB HCNbITaHHsA BCE ONBITHLIE H HabawjgaTeJbHble CKBAaXKHHBI, UC-
KJI04asy OCTaBJigeMble [AJA CTallUOHAPHBIX HAOJIONEHHH 32 pPeXXHMOM
NOJ3eMHLEIX BOJ, JOJKHH OBITh JHKBHIAMDOBAHW NYTeM TaMIIOHHPOBA-
HUs, 6STOHUPOBAHHA HJH LIeMEHTAUHHU.

Jns TMKBHAAUUH CKBAaXKUHEI, NPOAAEHHOH B CKaJbHBIX H IOJYCKalb-
HBIX TOPOAAaX, TUPHMEHSOTCS GETOH HJM UeMEHT, a B TIVIMHHCTHIX IOPO-
Aax — pa3kas ravHa. CKBAaXHHH, TNpOOYypeHHhle B pPHXJBX TIpyHTax
(neckax, rajedHuKax), He TaMIIOHHPYIOTCSH.
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JIMKBHAAUHOHHKA TaMIIOHAX IVIMHOH NpPOH3BOAHTCA 3abpachiBaHH-
eM IIApHKOB HJH HAPABJIHUECKHM €e BbiAaBiaHBaHHeM. Cnoco6 TaMio-
HaXa 3a0pachBaHHEM IJHHSAHHX IIApHKOB INPHMEHsieTCA JIs CKBaXKHH
ray6unoii a0 30 M, npoReHHHX B CYXHX NOpOLax MJH B nopojax c Oes-
HAmOPHHM BOAOHOCHHM TrOpH30HTOM. [lis H3roToBJEHHA IIADHKOB IIPH-
MeHseTcHd THAXKeJasi XKHPHAf IJHHA C COAepIKaHHeM INecka He GoJjiee H—
6 %. Illapuku ckatwmBaior Auamerpom 3—10 cm. llepex cnyckoMm Iua-
DHKOB B CKBAaXKHHY JAalOT HM HEeMHOro IOJACOXHYThb H 3aTeM 3abpachiBa-
JOT B CKBaXHHY H3 pacuera 3anosaHenus ee Ha 0,5—0,7 M no BhicoTe H
yrpaMGoBHBAIOT YlapaMH JXeJIOHKOH ¢ JepeBsiHHOW NpoOKo#. KauecTso
TaMIIOHa’Ka JIPOBEPSIETCS B TMPOLECCE erc BHIMOJHEHHS pacieToM Ko03(-
¢unpeHTa TaMmMnoHaxka Ry, PaBHONO OTHOLIEHHI0O 00beMa BBEIAEHHOH
rMHe K o0beMy TaMNOHHPYEMOrO MHTepBaja, KOTOPHH AOAXKEH OHiThb
60Jibilie eAHHHIIHL.

Croco6 TaMNnOHa)Xa ruapaBaHdYeCcKHM crnocoboM OoJiee HaleXxeH.

IIpu naukBMIanuH OETOHOM CKBaXKHHA MNPOMBIBAETCS BOJAOHM uepes
TpyOy, ONYIUEHHYIO Ha 3a605.

Haa npurotoBseHHs O6eTOHA HCMOJL3YeTCS BHICOKOKAYECTBEHHBIHA
NOpTNAHALUEMEHT, KOTOPHHA CXBAaTHBAeTCs 4Yepe3 2—3 4 IOCAEe DAacCTBO-
penHs. LleMeHT B paBHHX JZ0AAX C NIECKOM H TIpaBHeM CMeUNIHBaWT H
pa36aBasIOT BOLOH N0 KOHCHCTEHLUMH XHAKOTO TecTa. DETOHHYIO CcMecCh
3aJIHBAIOT B CHEUMAJNBbHYIO XKEJOHKY, B HHXXHEH YacTH KOTOpPOH HMeelcd
CTeKJO, pa3bupaeMoe MNpH yAape o 3a6oi ckBaxuHH. Ilocse cmycka
2—3 XeJOHOK OeTOH YIJIOTHSIOT Tsxenoit TpaMOBOBKOMH, OnycKaeMmof B
CKBAXKHHY Ha TpOCe.

JIukBHaUHsA CKBAXKHHBI MOXKET GbITb OCYLIECTBJEHA TaKxke 3aJiHB-
KOH KayeCTBEHHOTO II€MEHTHOTC pacCTBopa uepe3 TpyOKy, ONycKaeMyK Ha
3abofi. IlpoBepka KauecrBa UeMeHTaUHHd IIPOU3BOAHTCS KOHTPOJLHOM
pa36ypkoil 06pa3loB CXBaYEHHOrO LIEMeHTa.

JIukpUAanHUs CaMOM3/NHBAOMIUXCH CKBaXKWH TNPOH3BOAMTCS NYTEM
HaKaUMBaHHs B CKBaXXHHY TIJIHHHCTOrO HJH l€MeHTHOr0 pacTBopa IOA
pasjaeHneM. [locae npekpaleHuss GOHTAHHPOBAHHS CKB2XKHHY TaMIIO-
HUPYIOT THAPABANYECKAM clTOCOG0OM Hau GeTOHOM.

Bce aannble N0 JHKBHAAUHOHHOMY TaMMOHAaXy (UeMeHTALHH) CKEa-
XKHHBl 3aTHCHIBAIOTCH B CIIENHAJLHOM XKYpHaJe.

Ilepeuunas kamepaJjabnas 06paGoTKka
pe3yAbTATOB HCNBITAHUSA

4.38. B npouecce OTKa4kKH AJAA KOHTPOJS NPABHIAHHOCTH €€ Ipo-
BeJeHHSI H MHTEpNpETALlHH Pe3YJbTATOB CTPOATCS HHAHUKATOpDHHE rpadH-

KH TIpOCJqEeXHBAHUA H3MEHEHHH YDOBHH BO BpPEMEHH H o naomain
(TOCT 23278-—78).
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4.39. Bce NOCTPOEHHS NPOH3BOAATCH Ha JHCTE MHAAnMerpoBOH Oy-
Mard, Ha KOTOpPOM pa3MelaloTCsl B OIIpPeAeJIEHHOM IMOpsAAKe KOJIOHKa
CKBAXXHHH, €e KOHCTPYKLHS B MOMEHT HCNLITAaHHA, TpadHKH, TaGJRLH
pe3yAbTaTOB HenuTaHud. Jlonyckaercsa rpadHkm H3MEeHedH¥ pacxona
NMOHUXKEHHH BO BpPeMeHH CTPOHTb Ha MHJIJIMMETPOBKE B Ipomecce ONHTA
H 3aT€M BIIHBATh (BKJEHBaThb) B XXYypHaJa. B neasax yyuQHKAUHA H CO-
KpallleHHsl BpeMeHH TrpaHKd TPOCAeXKHBAaHHA IOHHXeHHS (BOCCTAHOB-
JeHHSA) YpPOBHA 1ejiecoe6pa3HO CTPOHTb HAa CTAHZAPTHHIX MOJIYJOTapH(p-
MHUYECKHX OnaHKax, ThAe 0 ocy abcuuce OTKAAAHBAIOTCR HATYpadbHhe
BEeJHYHHH BpeMeHH. Macmrabn rpadukoB BHOHpDAOT TAKHMH, 9TOOH
6nii0 o0ecreyeHO ApaBHJAbHOE 3PHTEJIbHCE BOCIPHATHE X0Ja HCIIHTaHuA.

4.40. IIpy mnHopManbHOM XOJe OTKauKH, OTCYTCTBHH HCKaxKaloWux
¢akTopoB H owmkKOG0K rpaduKH npocaexHBaHHa S—Igf, S—lgr,
S—Ig {/r? ROoAXHH HMETh NJaBHHIE OYEPTAHHA ¥ YeTKHE NPAMOJAHHEHHLE
yuyacTKH. ECad ke 06HapyKHBAIOTCA 3HAYUTEJIbHBHIE OTKJIOHEHHS OTHEJib-
HbIX TOYEK, OTCYTCTBHe NPSIMOJHHEHHBIX YYAaCTKOB, TO CJelyeT BHISICHHTH
MPHYHHK 3TOrO0 H NPH HEOOXOAHMOCTH INOBTOPHTR OTKAuYKy IIpH COOT-
BETCTBYIOLIEM DEXKHME.,

[IpuynHaMu yKa3auHbiX OTKJAOHEHHH TOYeK, XKpoMe omHOGOK B H3Me-
peHHsAX, MOTYT OHTb: 3acopeHHe (pUAbTpa, HeCTAOGHABHOCTL paboOTH Ha-
COC2 MJH ABHraTte/isi, HEeHCHPABHOCTH H3MEpHTEJbHOH annmapaTypul H np.
Bce coMunTesbHEE TOUKH AO0JKHH ObITh 3a06paKOBaHH.

Bmecte ¢ TeM pa3bpoc ToueK Ha rpaHKax He BCerga CBHJAETEJLCT-
ByeT O HH3KOM KauecTpe OIbiTa, TaK KaK OH MOXKeT NPOHCXOAHTL 1ipH
HaJHIHH OYEBHAHBIX aHOMAJbHHX (pakKTOpoB: (POHOBHX KoJeGaHHH ecTe-
CTBEHHOr0 YPOBHS, IJIAHOBOH HEOQHOPOAHOCTH NJacTa, IPOMHBA TpelllhH,
NpopuiBa BOAH H3 HPYTrHX M'OPH3OHTOB H IiP.

4.41. PeaynbTaTel nepBHYHOH OOGpAabGOTKH HAHHHRIX OTKa4yeK HJOJKHLE
KOPPEKTHPOBATh NPHHATYIO PACYETHYIO CXeMY H METOAMKY HWHTeplpera-
nud. Mrorom mepBHyHOil KamepaabHOH 0OpabOTKH AOJNXKHA OHTbL 06LIas
OlleHKa KayeCTBa pe3yJbTaTOB OTKAUYKH.

5. OBPABOTKA H UHTEPHPETAILLHA
PE3YJIbTATOB UCIIBITAHUHA

O61mue NOJOXKECHUS

0.1. Onpenenenne THAPOTeONOTHYECKHX IapaMeTpoB MO pe3yabra-
TaM OTKayeK BOJAbl H3 CKBaXKHH HeMb3sl OTOXKAECTBJAATb C IpPOBeXEHHEM
YHCTO pacyYeTHHIX ONMepalHd No ¢GopMyhaM, ONHCHBAIIIHM 3aKOHOMep-
HOCTH ABHXEHHS NMOJA3EeMHBX BOJ K CKBAXXHHaM.

Pasnoo6Gpa3sne THAPOreOJOTHYECKHX YCJOBHH, CJOXKHHHA Xapakrep
(GOPMHPOBAHHS peKHMa NOJA3eMHHX BOJA IIPH OTKAyKax, Koraa OIZHHaKoO-
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BHE 3aKOHOMEDHOCTH H3MEHeHHs YPOBHEH H pPacXon0B MOTYT OHITH Bbi-
3BaHN BJHAHHEM CaMBIX pasJHYHHX (akKTOopoB, — Bce 3T0 Tpebyer 00s-
3aTENBHOrO aHlaJIH3a H MHTEPIpPETALHH IOJYYSHHLIX pe3yJJdbTaTOB OTKAYKH,
OCHOBHEIM COAEpXKAaHHEM KOTOPHIX SBAAETCA J[A0Ka3aTeJbCTBO COOT-
BETCTBHS IMOJMIYYEHHRIX [PH HCIOBITAHHH 33aKOHOMEDHOCTEH H3MeHEHHS
ypOBHEH IIPHHATHM INpH 006paGoOTKe MaTeMaTHYECKHM 3aBHCHMOCTSIM.

5.2. CoBpeMeHHHe METOAN ONpeleJi€HHS THAPOreoJOrHYeCKHX Iia-
paMeTpOB 6asHpYIOTCSl B OCHOBHOM Ha YPABHEHHSX HEYCTAHOBHBIIEIOCH
ABHXKEHHs. B 4acTHHX cJayyassX I0pd CTAaUHOHAapHOM, KBAa3HCTALMO-
HAPDHOM H JIOXKHOCTAUHOHADHOM peXHMaX (uibTpPaUHH MOXKHO ofpese-
AATh Ko3bbuuHeHTH (PHABTPAUHH H BOJAONDOBOJHUMOCTH, a TaKxe Na-
paMeTpHl NepeTeKaHHs H COIPOTHBJEHHS PYCJOBHIX OTJIOXKEHHH No ¢op-
MYAaM CTAalHOHADHOH (PHAbTPALHH.

5.3. Bce MeTonxnl onpejlesieHHsi THAPOTEOJOrHYECKHX MapaMeTpoB 0O
pe3yJbTaTaM OTKau€K BOAblI M3 CKBAaXXHH MOryT OLIThb YCJOBHO pazjiede-
HBl Ha JBE€ IPYIILL.

MeToan nepBoH FpyNIbl HCNOAB3YIOT AaHHKIe TOrO MEpHOAa OTKAYeK,
IpH KOTOPOM HA 3aKOHOMEPHOCTH H3MCHEHHS YPOBHS B NPOLECCE HCIH-
TaHUA He CKA3bBaeTcs BJHSAHHE TpaHHL IJacTa B HJaHe H paspese.
B 3stoM cayyae 3aKOHOMEDHOCTH H3MEHEHHSI YPOBHEH ONpeaesioTcs
TONBKO (DHJABTPALHOHHBIMH H €MKOCTHBIMH CBOHCTBaMH BOJOBMELAIOMHX
nopox. Meronamu neppoil rpynnsl onpenrensiorca KoypdHiuueHT GHIAL-
TPAUHH, BOJONPOBOAHMOCTH H Nbe30NPOBOLHOCTH (HJIH YPOBHENPOBOI-
HOCTH), BOJOOTAAYH.

MeTtoasl BTOpOH rpynnbl OCHOBAHB HAa HCIOJb30BAHHY TOTO MepHOAA
OTKa4€K, NPpH KOTOPOM 3aKOHOMEepHOCTH HM3MeHEHHS YpOBHel NIOA3eMHBLIX
BOX BO BPEMEHH H B NIPOCTPAHCTBE ONpelessiOTCS He TOJBKO (HJIbTpa-
IIHOHHHMH H €MKOCTHHIMH CBOHCTBAMH ROAOBMEINAIOIIHX NOPOA, HO H
rpaHAYHEIMH YCJOBHSAMH IJ1aCTa B NJaHe R paspese.

Metonamu BTOpOii rpynner onperensiores: KosbhHEHEHTH QHIBTPA-
IIHH, BOJAOMPOBOAMMOCTH, NbE30MPOBOJHOCTH (HJU YPOBHENPOBOJHOCTH),
BOJOOTAAYa, KO3(Q@PHUHMEHT TNepeTeKaHHsA, NapaMeTpbl CONPOTHBJICHHA
JI0XKa BOJOTOKOB (BOIOEMOB).

5.4. Ilpn o6paboTke pe3yabTaTOB OTKayeK H UX JAaJibHeHluell HH-
TepnpeTauud Heo6X0AHMO YUHTHIBATb CJEAYIOU(HE OCHOBHHE (aKTOPH,
BBI3LIBAIONIHE H3MeHEHUst Hamopa (YpoBHA)} MOA3EMHBIX BOJ:

THAPOTEOJIOTHUECKHE YCAOBHA (JHTOJNOrHYecKoe CTPOEHHE BOXOBMe-
IAIOIMIUX FPYHTOB, OCOOEHHOCTH MHTAHHA H YCJOBHS HA I'DPaHHIAX ONpPO-
6yemoro mJjacTta);

pexHM NOA3eMHHX BOJ (OCOGEHHOCTH XapakTepa KojeGaHHH Halo-
POB — YDOBHed H BJHsSHHE HA 3TH KOJNeOGaHHS PA3/IHUHBIX BOIMYIILAIOLIHX
HCTOYHUKOB, B TOM UHCJ€ TE€XHOI'€HHBIX) ;

TEXHOJIOTHYECKHE YCJOBHS NPOBENEFHN MCNHTaHHAA (KonebGanus Je-
6HTa H Hanopa B Vpoliecce OTKa4KH BCJASACTBHE HEYCTOHYHBOCTH pabo-
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Thl HACOCOB, BO3MOXHOCTb HX BpeMeHHHIX OCTaHOBOK, BKJIOUEHHE HOBLIX
HacocoB H T. 1.).

Yuer yKasaHHHIX ()aKTOPOB IO3BOJSET IIPaBHJBHO BbIOpaTh pacyer-
HYI0O CXeMYy H [IDOBECTH COOTBETCTAYIOIIYI0O HHTEPIPETAUHIO pe3y/bTaTOB
HCIbLITAHK.

5.5. OCHOBHBIM pe3yJAbTAaTOM HCNHTAUHA CJEAYEeT CYHTaTh YCTaHOB-
JleHHe 3HaueHHH naebHTa Q M COOTBETCTRVIOLIHX €My NOHHXKEHH{ ypoB-
gelt (manopoB) S B HEHTPaJbHOX H HAObJIOKATEeJbHHX CKBaXXHHaX NpPH
YCTAHOBHBIUEMCSI DPEKHME H 3KCIEePHMEHTANbHLIX 3aBHCHMocTeR S (npH

Q=const) nan S/Q (npu Qz4const) oT BpeMeHH {, ]/t uan lgt (Bpe-
MEHHOE TPOCACKHBAHKE), OT PACCTOAHMSN r uau lgr (naomiaxuoe npo-
cnexuBanue), ot 1g(f/r?) (KOMGHHHPOBaHHOE NPOCJEXKHBAHHE) IIPH He-
YCTAaHOBHBUIEMCS pEXKHUME.

5.6. O6paboTEa JaHHHX OTKaueK IPOH3BOJAUTCA AAA THAPOJHHAMH-
YeCKHX PEeXKHMOB:
HeycTaHOBHBHMIHHCA PEXHUM

a) JleGUT ONBITHOA CKBaxKHHHI NocTosHeH (Q=const), aaa naacros
OTpaHHUYEHHOA MOIIHOCTH HcHosb3zyeTcs ¢opmyna TeHca ¢ MONpaBKOH
Bepuryna nHa HECOBepILEHCTBO CKBAXKHHBI

S = (Q/4nkm) [— Ei (—U) 4T (I/m, 1/r) 5~ T4l (13)

¥ AJ1d [0J1acTOB HEeOrpanMYeHHOH MOUIHOCTH

S = (Q/4nkl) [— Ei (— U) + Cal, (14)

rge S — NOoHHXKEHHe B CKBa)KUHe Hamnopa (ypOBHS); M — MOIIHOCTH
naacra, aasa O6esuwanopHoro m=H,—0,0S (H.— ecrecrBennas ray6uHna
nnacrd); Ei{(—U) — skcnoneruuanbHas ¢yakuus (cM. Taba. 12); U=
=r?f{4at, r — paccrosiue A0 HabOMOAATeNbHON CKBaxKHHLHI, @ — Ko3dpdu-
{IHEHT TMbe30NPOBOAHOCTH (YDPOBHENPOBOAHOCTH); G -— AONOJHHTEJbHOE
COMPOTHABJIEHHE, YUYHTHIBAIOUEE HECOBEPIUEHCTBO CKBAMHUHEI MO CTENEHH
BCKpHITHA IIacTa (onpeneasercss no Ttabua. 13), L. — compoTuBieHue,
YYHTHIBAIOIlee HECOBEPIIEHCTBO OMBITHOH CKBaXXHHH (IPH HCOOJb30Ba-
HHH HaOaiojaTeNibHbIX CKBAaXHH JAoIyckaercs (., He YUHTHIBATb) MO Xa-
PAKTEpY BCKPHTHS IJacTa M XapakKTepy JHABHXKEHHS B Tpybax CTBOJA
CKBaXHHK! (OHO OOYCJNOBNEHO H3MEHEHHEM CTDYKTYpHl TPYHTOB B IHpH-
CKBaXX#IHHOH 30He BCJEJACTBHE KOJAbMATALUH, B TOM YHCJE H NpH Gype-
HHH, UJH PAa3MHIBOM I'PYHTOB B 3aBHCHMOCTH OT TEXHOJIOTHYECKOH CXEMB
fIDOXOJKH BBHIDAOOTKH, HJAH KOHCTPYKLMeH (HAbTpA, OTKJAOHEHHEM OT
JHHEHHOro 3aKOHa (uAbTpal¥H B 3TOH 30HE W TUAPABAHYECKHMM MOTE-
pAMH B Tpybax); cyMmapuas BeaH4YHHa (¢, HasnBaeMas CKHH-3D(DeKTOM
CKBaXXHHHI, ONPEAEASETCH HA OCHOBE ONHTHHIX OTKa4YeK HJH II0 METORY
aHanorny; [ — nauHa pabouedl yacTH ckBaxuHL (GHIABTpa), AN He3a-
TomjieHHoro ¢uastpa [=1[,—0,58, n=3,14.

6) Heb6utr ONbITHOM CKBaXkHHBI H3MEHsieTCS BO BpeMeHH (T. e. Q%
s=const), nanop (noHWXKeHHE) B ONLITHOH CKBaXHHE NOCTOsSHEH (S=
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Tadoauua 12

AENENE
U = U ~ | U - U -~ | U | —Ei(—U)
g 44 ) 43]
1 i 1 |
0,001 16,332 0,11 |1,737]0,39]0,719| 0,67 |0,396|0,95] 0,239
0,002 |5,639} 0,12 |1,660]0,40(0,702| 0,68 {0,388(0,96] 0,235
0,003 | 5,235 0,13 |1,589/0,41(0,686| 0,69 (0,381(0,97| 0,231
0,004 |4.948) 0,14 {1,524|0,42|0,670| 0,70 |0,374]0.,98| 0,227
0,005 | 4,726 0,15 |1,465|0,43|0,655] 0,71 |0,36710,99| 0,223
0,006 | 4,544} 0,16 |1,409|0,44]0,6401 0,72 10,360{1,00} 0,219
0,007 |4,392( 0,17 {1,358/0,45]/0,625} 0,73 (0,353]1,1 | 0,186
0,008 14,259 0,18 |1,310|0,46|0.,611] 0,74 {0,347(1,2 | 0,158
0,000 |4,142] 0,19 [1,265|0,47|0,598] 0,75 |0,340|1,3 | 0,135
0,01 {4,038 0,20 [1,223]|0,48|0,585] 0,76 {0,334{1,4 | 0,116
0,015 | 3,637( 0,21 |1,183(0,490,572{ 0,77 {0,32811,5 | 0,100
0,02 13,355 0,22 11,145/0,50(0,560] 0,78 10,32211,6 | 0,086
0,025 {3,137} 0,23 {1,110]0,51|0,548] 0,79 |0,316{1,7 | 0,075
0,03 [2,959] 0,24 {1,076{0,5210,536| 0,80 {0,311{1,8 | 0,065
0,035 |2,810] 0,25 {1,044]0,53}0,525] 0,81 |0,305(1,9 | 0,056
0,04 {2,681] 0,26 (1,014]0,5410,514| 0,82 |0,300(2,0 | 0,049
0,045 | 2,568 0,27 10,98510,55]0,503] 0,83 10,294|2,5 | 0,025
0,06 |2,468| 0,28 |0,957]0,56]0,493| 0,84 10,280/3.,0 | 0,013
0,055 | 2,378 0,29 {0,93110,57}10,483] 0,85 |0,284]!3,5 | 0,007
0,06 |2,295| 0,30 [0,90610,58]0,473| 0,86 |0,279/4,0 | 0,0038
0,065 [2,2201 0,31 |0,882]0,5910,464( 0,87 {0,274(4.5 { 0,0021
0,07 12,1511 0,32 |0,858{0,60{0,454| 0,88 {0,269(5,0 | 0,0011
0,075 | 2,087 | 0,33 [0,836|0,61{0,445] 0,89 {0,265|5,5 | 6,4-10—4
0,08 [2,027| 0,34 {0,815]0,6210,437] 0,90 10,260|6,0 | 3,6-10—*
0,085 |[1,971] 0,35 {0,794|0,63]0,428| 0,91 |0,256
0,09 |1,919/ 0,36 {0,775]0,640,420| 0,92 {0,251
0,095 |1,870] 0,37 |0,755]0,65]0,412| 0,93 | 0,247
0,10 |1,823] 0,38 |0,737]0,66|0,404| 0,94 | 0,243
eX 1 [J2 [/3
—FEi (—=\—dx=In — —0,5774-U —~ —— — —— — . . .
H=0) Sx = =0 U= — 33
U
Taoauua 13
' mjr
[/m
0,5 1 3 10
0,1 0,00391 0,122 2.04 10,4
0,3 0,00297 0,0908 1,29 4,79
0.5 0,00165 0,0494 0,656 2,26
0,7 0,000546 0,0167 0,237 0,879
0,9 0,000048 0,0015 0,0251 0,128
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Ilpodoancenue raba. 13

mjr
[/m — — — —
30 w0 | =20 | s0 | 1000 | 2000
0,1 24,3 42 .8 53,8 69,5 79,6 | 90,9
0,3 9,2 14,5 17,7 21,8 24,9 28,2
0,5 4,21 6,5 7,86 9,64 11,0 12,4
0,7 1,69 2,67 3,24 | 4,01 4,58 5,19
0,9 0,3 0,528 0,664 | 0,846 0,983 ] 1,12

[Ippmeyanne. llpuBeseHnnie B Taljiuie 3HAYEHHS { HCIOJbL3Y-

J0TCA NPH PacnoJoXeHHH paboyed yacTH QUILTPA Y KPOBJM HJH IIOJOLI-
Bu! naacta. [Ipn pacnonoxenud ¢uabTpa BHYTDH NJAACTa 3HaYeHHst { 1OJ-
2KHbl OBITb YMeHblIeHH IipH {fm=0,3 na 1,5 u opu I[/m=0,5 Ha 0,7.

=So=const), Q@ H S aaa nnacToB orpaHHYEHHOA MOIIHOCTH ONpeAeNif-
§0TCH MO (popMy.IaM:

Q(t) = 4nkmS,/[— Ei (—U)] npu > 10rg/a;
S = 8, [(— Ei (— U)}/[— Ei( — U,)], U, = rjl4at, (15)

24 [JJ9 [1JacTOB HeOIPAHHYEHHOH MOIIHOCTH

Q (t) = 4nkl Sy/[— Ei (— Uy)]. (16)
B) IleOuT ONHLITHOH COBepLIGHHOH CKBAaXHHH H3MEHSIETCS BO Bpe-
MEHH N0 33aZaRHPMY 3aKoHY (CKaykoo6pasno, JuHenHo, no napadoJe, no

sxcoHenTe ¥ T. 1) Q=[(?);

S = (Q (¢)/4mkm) R, (17)
AJs NNaCTOB HEOTPAHHYCHHON MOUI{HOCTH
S = (Q (¢)/4nkl) R, (18)

tae Q(f) — BemiuHHa pacxoha, M3IMEHSIOWIAsACT BO BpeMeHH, R — co-
IPOTHBACHKHE NJACTA, 32BHCHT OT BHAA 3aKoHa Q= ({).
Hamenenne pacxoga ckaukoo6pasHoe (cM. puc. 21).

n
Ry =— D B; Ei[(— r*/4a (t — t;)], (19)
=l
rae Pi=(Qi—Qi-1)/Qr, Qi — pacxos B HHTEpBaje BpeMEHH i, M —
qUCJI0 HHTEPBAJNOB H3MEHEHHS pacxofa, Qr — MaKCHMalbHAS BeJHYHHA
pacxona 3a Bechk nepuop otkauku . B (17) npunumaerca Q(f) =Qr.
Vamenenne pacxoaa JuaeinHoe Qi(f)=Q(!)=vif; vi=Q:/T

R, =— (1 - r2/4at) Ei (— r2/4at) — exp (— r2/4at). (20)
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Puc. 21. I'paduk cTyneH4aToro
(ckaukooOpasHoro)  H3IMEHEHHA
ReOHTa CKBAXKHHKEL

Vkazannoe uaMmeneHne Q BO3HH-
KaeT TNpH OTKayKax M3 CKBAXNHN,
npoCypeHHbIX ¢ FJHHHACTOR MPOMHB-
KOH, B CBSI3H C MNOCJAeJYIOUIHM BOC-
CTaHOBJIEHHEM $uAbTPAIHOHHHX
o CBOHCTB NpH3a00WHOH 3O0HH,

Msmenenue pacxofa napaboJjin-
13- geckoe, Q(f)=vqit?, v2=Qz/T3 Mo-
2K€T ITPOM30HTH MNPH BHIYCKAaX, &

TaK)e B CBA3H C BOJNONPHTOKOM B FOPHOR BHIpabOTKe

Ry =— [1 + 2 r2/4at + -—é— (r2/4at)?] Ei (— r*/4at) —

4

3unauenust Ry, Ry v R; npusenens B Taba. 14.
H3meHeHHe pacxofa npoHcxoauT no skcnoHenre Q(f) =Qr(1—e—Ms1)
rae ys — Ko3(pbHUMeHT, onpeXeisieMbH H3 ONbITHRX AaHHLIX

Ry ~— (1 — exp (— at/B?)) Ei (— r?/4at) — at?/B2 exp (— r/4at —
— at/B2) (22)

1
—2 ( - —i—- r2/4at — -——) exp (— r2/4at). (21)

rae B=;/ a/ys.

3asucuMocTh (22) npumensiercsa npu r/B<0,05 u rof4aft<0,1. He-
KOTOpHE 3HaueHHs1 R, npHeeleHH B Ta0J. 10.

CxeMa (a) yame BCero NPHHHMAETCS A CKBaXKHH, 000PYAOBAHHMX
HacocaMH WJM 3pJaudTaMu, KOTOpHE MO3BOASIOT IPOBOAUTL IPOCTOE pe-
ryauposante nebura. Cxema (6) ucmoansyercs, rJaBHbiM 00pa3oM, Aas

Tabauua 14

r-jdat Ky Ry R f2/4ﬂf K l R, R
0,0001 l 8,633 [ 7,734 ' 7,135 1 0,7 | 0,374 | 0,139 | 0,070
0,001 |6,331|5.,338 | 4,845 || 1 0,220 | 0.171 | 0,032
0,01 | 4,038 3,088 | 2,629 | 2 0,049 0,011 0,004
0,1 1,823 { 1,100 | 0,794 || 3 0,013 0,0024 | 0,0006
0,2 1,223 | 0,649 | 0,426 || 4 0,0038 | 0,0006 | 0,0001
0,3 0,906 | 0,437 | 0,268 f 5 0,0012 | 0,0002 | 0,000%
0,5 0,560 | 0,233 | 0,128




Tatauma 1D

Rl BPYY | o1 ] ez | os | 1 [ o B

!

o,ooml 1,702 | 8,633 | 8,633 | — I |
0,001 | 0,132 | 5,355 | 6,304 | 6,331

0,002 | 0,058 | 3,661 | 5,566 | 5,638
0,0025( 0,044 | 3,050 | 5,241 | 5,414
0,005 | 0,018 | 1,549 | 3,806 | 4,721 |

I

A T T O O O O B

0,01 [0.009 | 0,720 | 2.058 | 4,018 | 5.038 _

0,02 |v.003 | 0,279 | 1.003 | 3.064 | 3 355 —

0,03 |0.002 | 0,155 | 0,579 | 2.316 | 2.956 —

0,04 | 0,001 | 0,100 | 0.385 | 1.777 | 2.663 _

0.1 |0 0,017 | 0,073 | 0,435 | 1.241 [1.813| —

0.2 _ 0,001 | 0,009 | 0,070 | 0.394 |1)130 | —

0.5 _ 0 0 0 0 0.272 | 0,556
1 _ _ — — — 1o 0.193
2 | — _ _ — — — | 0,016
5 | — — — _ — — 10

onipoGoBaHHa (OHTAHHPYIOLUIMX CKBaXKWH (BHIIYCKOB), a TaKie IpH OT-
KAYKe HacocaMH ¢ OrpaHHYGHHOH BHICOTOH MOAbeMa, HANpHMEp IITaH-
rOBEIMH HacoCaMH NIpH paboTe «HA Xpan» HJH HACOCaAMH <«MOBepXHOCT-
Horo gedicreHs». [IpH cxeme (6) Haubojnee pacnpocTPaHEHH OLICTpHE
(MrHoseHHble) H3MeHeHHs AebHTa CKBa’KHHHEI, NOJNEPXKHBaeMble IOCTO-
STHHBIM I1OCJIe KaXXJ0ro TaKoro H3MeHeHH .

KBa3HCTAUHOHAPHHHA pPeXHM

a) JleGHT ONBITHOR CKBa*XHHH NOcTOsAHeH (Q=-const), ana naacros
OrpaHHYeHHOH MOIIHOCTH HcnoJb3yercs ¢opmyna Te#rca-Ikekob6a ¢ no-
npaBkoii BepuruiHa Ha HeCOBepIIEHCTBO CKBAXKHHKI 10 CTENIEHH BCKPHTHA

S = (Q/4nkm) (]n 2,25&1/:‘% + G, + {.',.) . (23)
Jlas nnacToB HeorpaHH4eHHOR MOUIHOCTH
S = (Q/4nkl) [1n (2,25a/r3) + ¢, |- (24)

BpeMs HacTynJeHus KBa3HCTAHOHADHOTO pexuMa fk ¢ omubkod He
Gosee 5 9 onpenenserca M3 ychaoBusi rofd4aly<0,1, T. e {p>2,5r?a,
a pajanycC 30HH ero pacmpocTpaHeHHs fp (BO BpeME€HH YBEJHUHBAETCH)

OIpeAeasieTcss N0 3aBUCHMOCTH th=0,631/ at.

6) He6HT ONMBITHON CKBaXKHHH HM3MEHsieTCS BO BpeMeHH, Hamnop (mo-
HHXEHNE) B ONLITHOM cKBaxkHue nocrosHeH (S=So=const); ana naa-
CTOB OTPaHHYCHHON MOIILHOCTH OnpefenaeTca no popmyae

79



Q(¢) = 4nkmS/1n (2 ,25at [ r%) ,  roldat <0,0025, (25)

a NJacTOB HEOTrpPaHHYEHHOH MOIIHOCTH
Q (¢) = 4nkl, S, /1n (2,254:#1 rg). (26)

BeanunHa nDOHHXKEHHs B J000H TouYKe IJIacTa oONpefesercs IO
¢opMyJie

S =— [Q (¥)/4zkm) Ei (— r2/4at). (27)

Ycaosuem npuMenenuss (25) sBaserca fp>500r%/4a.

B) [leOHT ONKTHOA COBEPIIEHHOH CKBAaXXHHbL H3MEHSETCH BO BpeMe-
HH 110 33aJ1laHHOMY 3aKOHY {(CKagkooOpasHO, JHHeHAHO, Mo Mapabojie H
T. 1.), T. e. Q=[(1).

H3meneHnne pacxofa cKagkoo6pasHO, A/ KaxXKJAOrQ HHTEpBaJa Bpe-
MeuH f;—1i-, cobalomaerca ycaosue r2fdaf<0,1

Q (¢)

S = 4rtkm

n
2 P; In [2,25a (£; — t;—y)/r?]. (28)
i-=1

Hamenenne pacxona gunefino Q(f) =vf; vy=Q/I npu oTHOCHTEILHO
AJUTENBHON OTKauxe r?/4at < 1

S = [Q (¢)/4nkm] In (0,83at/r?). (29)

Mamenenne pacxoaa 6apabonnyeckoe Q(f)=vqot?, vy=Qr/T? upH
r2f/dal < 1

S =[Q ({)/4nkm] In (0,51at/r?). (30

¥CTaHOBHBUIHACH pPeXHUM

a) Jle6HT onLTHOR CcKBaXHHH nocrosHeH (Q=const) ¥ cooTmercT-
Bylolllce TMOHHMXKeHHe MOCTOsIHHO (So=const), AJas nNracToB orpaHHyeH-
HOH MOIHOCTH Hcrmoab3dyercs dopMmyna Hioniod ¢ molpaBkol Ha obiee
HECOBEPIUICHCTBO CKBaXHHb (¢ (CKUH-3¢¢peKT)

Cc =C 4 Cs
S = (Q/4nkm) (In R/ry 4 0,5C,), (31)

a s MJIaCTOB HEOrpaHHYEeHHON MOIIHOETH
S = (Q/4nkly) [(1,47 In (1,/&ry) <+ 0,5L,], (32)

rae § — kospduunent, =1 npu pacnonoxkeHHH ¢HIbLTPA Y KPOBJH H
MOAOWIBH NJaacTa H §=2 npH pacnoyoxeHuH (QHALTPA BHYTPH IJIACTa.
L. — OnpeflensieTcss M3 ONHLITA [0 AHAJOTHH HJAH 1O JaHHHM KYCTOBHX
OTKaYexK.

CTanHOHapHHA peXHM OTKauKH BO3HHKaeT TOJBKO NPH DAaCHOJIOKe-
HHY ONHTHON CKBa)KHHH BOJH3H TpaHHNN mjacra (BojoeMa, peKH H
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Tabnumna 16

nﬁ. HauMecHOBaHHE IP'PYHTA ] Rn' M

| CynecH 10—20

2 MefiKOo3epHHCTHE H NEJIeBaThHE NeCKH 20—50

3 Pasno3epHHCTHE H I'MIHHHCTHE MECKH 50—7b

4 HeogHopoaHuie MesKO-, CpenHe-, KPYynHO3eP- 75—100
HHCThIE IEeCKH

5 ["paBHAiHO-raJIeUHHKOBHIE OTJOXEHHA C HpU- 100—200
MECBhI0 MEJIKHX YacTHl[, CpeAHe3ePHUCTHE O]-
HOPOJHLIE NMECKH

6 CkaJabHHe caa00TpellnHOBATHE 500—200

T. J.) W NPH HAJHYNH NEepEeTeKaHHS B ILIACT ¢ NOCTOSHHHIM HAmopoM. Bo
BCEX APYFHX cayyasax npu o6paboTke pe3yJbTATOB ONLITHOH CKBAaXXHHH
KCIIOJb3YeTCHl NMOHATHE NPAKTHUYECKH CTALHOHAPHOIO pexXHMa, 30Ha KO-
TOPOro BecbMa INPHOJAMIKEHHO OINpeAesseTcs pPajHYCOM BIHAHHA Ra==

=const. B peficTBHTeJbHOCTH Rn=1,5]/ at, T.e. R.=f (1); o Moxer
ObITh HaWfeH Ha OocHOBe 00pabOTKM AAaHHHIX KYCTOBHX OTKauek mo ¢op-
myne Jliomor Rn= (S,1g r:—S21g r1)/(S1—S2) nnu pas npeasaputeib-
HbiX (BeCbMa OPHEHTHPOBOUHKIX) pacueToB no Tabs. 16.

5.7. O6paboTKy OTKaueéK peKOMeHAYeTCS INPOBOAUTD CJeAYIOIIHMHA
OCHOBHBIMH METOIaMH: NIPOH3BOJIbHKHX TO4YEK, rpadoanaJHTHUYECKHUM, 9Ta-
JIOHHOH KPHBOH.

OTkauku B OJHOPOAHBIX MJACTAX

[InacTh He orpanvdiYyeHHLBE B NJaHe

58. MeTon MNPOH3BOJBHBIX TOYEK NPHMEHAETCR IpH
KDATKOBPEMEHHHIX OTKAyKaX, B OCHOBHOM 110 AAHHKM HabM0OJaTeJbHEX
CKBaxXHH. Mcrosb3ylorcss ABe NPOH3BOJIbBHBIE TOUKH SKCIIEepPHMEHTAJbHHX
KpuBHIX S=[(?) vaua S=[(r), oTBevaioliHe NOHUKECHHAM:

B HabmoAaTeNbHON CKBaXKHMHe S=3S8;, S HIH B UEHTpaJbHOH S=
=Snl, Sng B MOMEHTHI BPCMEHH t=t1, tg‘;

B IBYX HabJolaTeJbHBIX CKBa)XXKHHAX HJH B LEHTPaJbHON H Ha-
Gialonatenvuoh S=3So, S1 B OHH H TOT e MOMEHT BpeMeHH {;

B LsyX Hao/moaTeNbHRX CKBaXHHaX S=3S;, S, HA OAHH H TOT XKe
MOMEHT BpEeMeHH f,

PacueThl nenecoo6pasHo MOBTOPHTH AJAS APYTHX NMPOMUIBOJBHHX TO-
9K YK43aHHHX KPHBHIX.

4--272 81



IIpr HCIONB30BAHHA NMOKa3aHHHA ONKTHOH CKBaXXHHH, a TaKXe ONHT-
Ho#i (LteHTpanbHoA) H HAOMIOAATeAbHOH ONpeseddeTcHd BEJHUHHA TOJbKO
pHBENeHHOA I1bE30NPOBOAHOCTH (YPOBEENPOBOXHOCTH) a*=a exp (Co+
+.). JHononHHTenbHOE CONPOTHBJAeHHe [, onpejessieTcss NpH H3BECT-
HHX B, a u §p (cM. Taba. 13) no ¢popmyne

Le = (dntkmS,/Q) + Ei (— U) — G, (33)

TlpH KBasHCTALHOHADHOM H YCTaHOBHBIIEMCSl peXHMax L. MOXer
onpeaeasiTbCsa 10 GopMyJie

Ca = (Co — In[(ra/rg)® (ro/ry)]? — (1 — ) T — 0y L) /(1 — o) (34)

HJIH

o = L1 — Co+ a2 (§y — T2) + In [(ra/ry)®s (ro/ry)]3, (35)

Tae Go, Gi, Gz — AONOJHHTENbBHOE CONPOTUBJICHHE MO CTeleHH BCKDHITHS
COOTBETCTBEHHO B LEHTPAJIbHOA H B ABYX Habai04aTeNIbHHX CKBaXKHHAaX,
ry H r;— DacCTOSHHSA OT UEHTpanbHOH N0 HAOGJIOAATE/BHBIX CKBajXXHH,
111=(So——81)/(80——82), Qo= (Su*-—-sl)/(81—82), So, S, n Sy — NOHHXKe-
HHS Halopa COOTBETCTBEHHO B UEHTPAaNLHOR M JABYX Ha6/JI0JaTeNbHHX.
CKBaXXHHaX.

QopMysH AAs1 ONpefe/eHHsA THAPOTeOJOrHYeCKHX MapaMeTpoB AJis
IJIaCTOB OT'PAaHMUYEHHON MOMIHOCTH (K03hdDHLMeHTOB (PHAbTPALNH, NHE30-
HPOBOAHOCTH H YPOBHENMPOBOAHOCTH) HpHBeAeHH B Taba. 17, B KOTOpoORk
r'y H ry — pacCTOAHHA OT OCH HEHTPAJbHOH CKBaXHHKW A0 NepBOH H BTO-
pofi HabmoAaTeNbHHX CKBaXHH; Gy, i1 H {g — CONPOTHBAGHHA, YYHTH-
BalolllHe CTeNeHhL BCKPHTHS NJacTa UEHIpadbHOM (ONHTHOH) H Habmao-
AATeJbHBIMH CKBa*XMHAMH, NpHYeM AAA HaAOMOAATEJbHBIX CKBaXXHH NpHU-
HUMaeTcs, uto L.=0; U=r2/4at.

9. TpadoanaaurTHueckuit Meron (Merox JsorapHPMu-
JecKon allllpOKCHMAal¥H) ABJASETCA OJAHHM H3 OCHOBHHIX, TaK KaK IO3BO-
JIeT ORHOBPEMEHHO HCNOJBL30BaTh HAHOOJblLICE YUCHO TOUEK rpadHkos
S=f(lgt), S=f(lgr) u S=f[(lgt/r?’)] npu Q=const; S/Q=f(lg ),
S/Q=f(lgr) n S/Q=f(lg t/r?) npu Q=const.

OcHORHHIM YCJOBHEM ero IpHMeHeHHs sBasfercs r?f4at<0,1, T. e.
OTHOCHTEJILHO IJHTEJbHHE OTKayKH., IIpH TakMX OTKaykaX MOXET HayaTh.
CKa3biBaTbCA BAHSAHHE T'PAaHMIl, YTO CJIEAYET YUHIHIBATb IpH BbIfOpe pac-
YeTHOH cXeMbl. [laHHHH cnoco6 NpUrojeH A/nf KBa3HCTALHOHADHOTO W
YCTAaHOBHBIIETOCs peXXHMOB (DHAbLTPALHH.

KouTpoJbHOE BpeMs HACTYIVIEHHS KBA3UCTAUHOHAPHOrO peXHMa
k=r?f0,4al siBnfeTCs aHaJHTHUYECKHM KDHTEDHEM IJIS HaXOXKJEHHS yya-
CTKa rpadHka, OTBEYaiOllero KBa3MCTALHOHApHOMY pexumy. Paguyc 30-
HH pacnpoCcTpaHEHHS KBA3HCTALHOHAPHOrO pexxXHMa rp olpeaelseTcs 3a-

BHCHMOCTBIO 7 =0,63)/ at.
B kadecTBe OCHOBHOM pacueTHOM 3aBHCHMOCTH HCHOJb3yeTcs AJs
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g lgry 1gry IgR 1gr

Puc. 22. I'padukn npocnexXHBaHUA NOHHXKEHHA YPOBHSA

a —-f!citmﬁ)nnnponannoro S=f(t[r?); 6 -— BpemeHHoro S=f(Igf);: 8 — naollagHorog
Sw=}(lg r

HanopHoro mnoroka ¢opmyna Teiica, B koropok ¢yukuusa E;(—U) an-
npokcuMupyerca In(0,562/U), T. e.

S = (Q/4akm) [In (2,25af/r%) + {c] = (0, 183Q/km) (1€ (2,25at/r?) 4
A 6e3HaNnopHOro

S = [Q/4nk (H — 0,5S5)] (In (2,25a¢/r2) + {¢) =
= (0,366Q) /% (2H — S) [1g (2,25a¢/r2) 4 0,434L]. (37)

I'padpoananuTHYECKHH METOX OCHOBAH HA NPENCTABJEHHH YpaBHEHHH
(36) B BHAe npamoh annun S=A+Clg 2 (cMm. pue. 22).
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a) Ilnact orpaHuyeHHON MOLIHOCTH

Ta6nuna 17
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ConpotuBienne {. H3BecTHo mo | ConporunBnaenne {, npu u3spectHoM | ConpoTHBjeHHe (. H3BECTHO IO

NAaHHBIM KYCTOBBIX OTKaueK, ecJH | a onpeneiaserca JAHHHM KYCTOBHIX OTKauek; NpH He-
L+ HEeH3BeCTHO, TO BeJHYMHA @ He ¢, =1n(a*/a) — L M3BeCTHOM {. MNOJY4YalOTCA 3aHH-
onpejesieTcs ¥ 0 )KEHHBe 3HAYEHHA R

UMM §» U3BECTHO NO AAHHBIM KYCTO-
BhIX OTKauek

[lo opHolt HabalofaTeNbHOH CKBaXKHHE NpPpH NOHHXKeHHAX S=38|, S; A/js MOMEHTOB BpeMeHU [=1{,, {3

Q Q to
R = —Ei{(—u Rh= —————— In—
4umS, [ (=) Ll 4um (Sg — S¢) ty
a=0,25rilu t, ri 4z km Sy
1/ 11 a=0,445-——exp( Q — &1 —
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HHA {; yYHTBHIBaeTcsi 1Ji1 HabaiopaTeb-
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S — Ei(—uy ty/ty) - 4
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k= Amm (S, — S (SQG— S:) [— Ei (— uy) k = e (S — S (Sf—-—- S0) X kR = an-(—gl __—Sl)- X
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0
r2 47t b S,
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[Tpodoaxcenue raba. 17

PexxuM duabTpanuu

. Pkl -l vrarasininkiy . e . S S,

HeycTaHOBUBIIUHAC 5 \ KBasucTaiHoHapPHLL YCTAHOBHBIIHACA

WA N A T e . T A il e ===

S  —Ei(—u) 4t

Sy  — Ei(—ugt/ty) +
ConportuBnaenue {. NpPH H3BECTHOM
U) ONpenenseTcs n 1\ o
: __ &G —EimA+ | : H__So——SI_m_zi___ ’ ___(ro) ~
* o * S, — S; to U l—a
+ GEI'(—' i, ?'E/f?) — GCC@ r ' 1o )r
. oqn x(-— —(1—0) Ly — aly
% I €0 T C’l ..,....__._R_.._____________......_...._..
’ 1l — ’
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TEJbHOH CKBaxKHHe Ha MOMEHT Bpe- rae @ = So/(So — Si)

MEeHH [9

Ilo nByM nabuaiofaTesibHBIM CKBaXHHAM JAJiI MOMEHTZ BpeMeHH f
npy IOHHXKEHHAX B CKBaXHHax S=38;, S:(8:>S))

¢ Q Q

R = — [— Ei(— U R = —— X R = ——
4ntm (Sy — Ss) [ E(=Ud+ drim (S; — Sa) 4nm (Sy — Sp) 8
_l— Et(_ (“ ] r 4
2 X@ I+ 4 — G * (2 2+t — o)
¥ 0,25 2 ! , 1 1
¢ ' /ul 1 72 dr km S]_ T
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10 | Sp  —Ei(—un/n)+L

I
L NN,
L

Sy Ei(—w)+ G
ro \%i
— In||—= ry \*
- |2 (2"
1 Lo =—— [— Ei(— uy) + 2] + Lo = — 2 X B A WA
Sl 1 s C* - l — —
- Ei( —u, ré/rf) — 7o \ |2
(= ro/ri) — X[ — (1 —a)bo—a L [N — 1 — o £, — et
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te=t1— Lo+ (G — L) + rae %= 50/(50—S1)

+ In [(—{g‘)m’ (_{9_\ ]2: "
Iy ry | »”
rae o = (So — S1)/(Sp — Sa),

% = (So — S$1)/(S1 — S2)

6) Ilnact HeorpauuuerHo#t MomHocTH (I/m<<0,1)
12 |Ilo onHoit onBITHON cKBaXKHHe (OXHHOYHAS OTKayKa) NpH NOHHMXKEHHAX S=Sg, Soy A/ MOMEHTOB BpeMeHH {={,, I,

Q Q to Q Ly

k= — Ei(—u h=———In— k= 2ln(1,47———- ]

anis, | (T Hor) Gl dnl (S;—S;) 4 4 1S, [ Ero ) &

npu 0,3 ([/m)2>at{me [Ipn pasMemeHHH PpHabTpa y KpPOB-

A H NOAOWBHI Ijiacra =1, BHY-
TPH nJacra §=2

\ ®opmysna npumeHuMa npu lyfroz= 10
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[Tpodoaskcenue taba. 17

PexuMm puaAbTpPanuKi

No -
IL.II. Heycranosusnmfic I KBa3uCTallHOHAPHBIH YCTaHOBHBIUHACS
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2
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2 Q
NnpH r§/4 atl > 0,10 H
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Cnoco6 BpeMEeHHOro nNpOCJEXHBAHHA H3MeHe-
HHST YPOBHSA B CKBaXHHe

Ypapuenne (36) npencraBasieTca B BHAe nupaMmoik S=A;4C:lg¢
A; = (0,183Q/km) (18 (2,25a/r2) 4 0,434L;) u C¢ = 0,183Q/km, (38)

rae A:— OTPe30K, OTCEKaeMblH Ha OCH OpJHHAT IpAMOH rpaduka.
S=f(lgt) npu lgi=0, Ci=tg a — yrioBoit KoapbHuueHT 3TOH nps-
MO#, onpegenseMuli 1o gopmyJe

Ct = (S2— 51) /(1822 — 184y). (39)

OTtciona onpeaensioTcs napaMerpsl BOAONPOHHLAEMOCTH
k=0,183Q/Cim. (40)
a = 0,445/t exp (A,/C;—1T ), Cy=0,434C,. (41)

Bennunna §c Oyaer oNpeReNATbCs 110 JAHHBIM ONBTHOM CKBAaXKHHBI 1O
dpopmyne
¢, =2,3(4,/C,—1g(2,25a/r5)). (42)

Jlsis GesHamopHoro maacta crpostcs rpaduku S(2H—S)=f(lgi),
S(2H—S) =f(igr) u S(2H—S) =flg(¢/r)]
YpaBruenne (37) npeacrasaserca 8 Buae S(2H—S)=A4:4+C:lgt.
As = (0,366Q/%) (18 (2,25a/r%) -+ 0,434L¢);  C¢ = 0,366Q/%;
Ci=tga =[S, (2H — Sp) — S; (2H — S;)1/(1g t, — 1844),
k= 0,366Q/C;. (43)

Beapunuu a u §. onpenensiorcs no (41) u (42).
IIpy oaHOBpeMeHHOM (CHHXPOHHOM) BKJIIOYEHHH TIpYNNH CKBaXXHR
pacyeThl BeJYTCsS IO IPHUBEACHHBIM BHIUE 3aBUCHMOCTAM, HO BMeCTO F

NPUHHMACTC r=rqp, A€ rup=(Q:1grn+Q:2lgrox .. £Q,lgr,)/Qn H
n
BMeCT0 Q—Q»= E Q: (Q — NeOHTH OTAeJbHBIX BO3MYILAKIIHX CKBa-
{=1
JKHH).
Canyuan Q=f(¢), ypaBuenue (27) nasi cKaukooO6pas3HOTO H3Me-

HeHHs pacxofla 3allECLIBAETCS AJSA HaNopHOoro rJuaacta (H.I.) B BHAE

S = (0,183Q, /km) (1g (2,25at, /r2,) -+ 0,434F ) (44)

H NpeACTABJAAETCS B BHJAE NPAMOH JHHHH AJs H.M.; AJs Oe3HAMOPHOro
niaacra (0. 1.)

S/IQ=A1+ C¢18¢np; S (2H—38)/Qn = At 4 C1 18 t1yp;
AN ONKMHOYHOH MHOTOCTYHEHYATOH OTKAUKH:

I8tpp = (QI8t £ AQIg(( — i) E ... = AQu— 18(t—1,))/Qn, (45)
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rie Qu=Q1+AGQ:+ ... +AQn—; — Re6uT nocaeAHeR crymeud, fa, I3, ta—
MOMEHTH COOTBETCTBYIOLIHX H3MEHeHdH JebMTa CKBaXHHH Iup=ro;

A5l TPYNIOBOH OTKAaYKH C OJHOBpeMeHHHM (CHHXPOHHBIM) BKJOYe-
HHEeM H OTKJIYEHHeM BCeX CKBaxKWH f=t2=Il3, ...,In, T. € OpH Inp={:
(t—t2), .., ({—i.) — BpeMs HeHCTBHA KaXJAOH CKBaXXHHHI;

TeKylllee BpeMsi ONHTa ¢ Hayajna pabOTH HNepBOH CKBAXHHHI,
£2, ..., in — BPEMS TOJKJJOUEHHS CKBaXXHH; ( — CyMMapHBIH Ie6HT BCeX
CKBAaXXHH.

BeanuuHa lg rqp Ui BceX NepeUHCJEHHHIX CHAydYaes olpelenasierca no

3aBHCHMOCTH
1€ rnp=(Qu 187, £ Q2lgra£... = Qn18r0)/Qn,

rie Qn=0Q:+Q:s+...4+Qn-1, rnp — NPHBEAEHHOE PACCTOSAHHE A0 HabJo-
BaTeJbHOH CKBAa KHHBI,

IIpn oTkauke, cOCTOsMIEA M3 HECKOJbKHX CTYII¢HEH, CTPOHTCA He-
CKOJILKO TPAa(PHKOB NPOCJACIKHBAHHSA AJISE KaXAOH CTYMEHH.

Beanunna A= (0,183Q/km)1g| (2,25.11/:',2]1, )+0,434L.1, C:=0,183Q/km.
IlapaMeTprl onpegensoTca o (popMyJaaM 1Jisd H. 1.

k=0,183Q/Ctm; a=0,445r. exp (A,/C;—1 ), C;=0,434C,;

xaa 6. 1.

k=0,366Q/C,, a=0,445r, exp (4,/C;,—1,). (46)
[Tp# noCTOSIHHON BeJMYHHE NMOHMXKeHUs ypoBHA ¢opmyaa (27) npm-
S

BOAHTCS K BHAY NpAMOM =A:+Clgt. [TapaMerput onpeaenasoTCs:

Q

0 NpHBEJEHHBIM BHILIE (GopmysaM, B KOTOPLIX Be€JAHUYHHA (¢ HCKIIO-

JaeTcHl.
Cnoco6 naomaAHOTroO npocaexUBaHHSA (IpH HaMA-

YHH TpeX H 6oJiee HaOGMIOAATENbHEX CKBAKHKH).
¥YpaBuenune (36) mpenacraBasiercs B BHAe NpsaMoRi Aad H.O. S =
=A~—C;lgr (cM. puc. 22), rie r — paccTOsiHHe A0 HaOJIOLATEJbHOH

CKBAKHHHL.
Jlas v, no.

A, = (0,183Q/km) (1g 2,25af + 0,434Z.), C, = 0,366Q/km, (47)

rae Ar — OTpe3oK, oTceKaeMH Ha OCH OpAMHAT NpsMoit rpadura (npH
igr=0, C,—yraosoii kxo3pdHuUHeHT, onpeledseMbfi COOTHOLICHHEM:

Cr= (82—-81)/(]g fg—lg f']) .
IlapaMeTphl BOLONPOHHIIAEMOCTH ONPEAEASIOTCS O 3aBHCHMOCTH

k=10,366Q/C, m; (48)
a = 0,445 (1/f) exp (QATIC: —Z.), C, = 0,434C ; (49)
Ce = 2,3(A;/Cr — 12 2,25a1) — E,. (50)
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Ecnu npoanuts npsamyio S—Igr no nepecedenus ¢ ocsio Ig s, To on-
pepenasiercs Tovka lg r. (S=0), Torna Bmecto (49) nmeem

a = 0,445rf e oc/t. (51)

Jns GesnanopHOTO NiacTa ypaBHeHue (37) npencrtaBisieTcs B BHAE
S(2H—S)=A,—C-1grmn

A = (0,366Q/k) [1g (2,25a¢/r3) + 0,434, }; C, = 0,732Q/k;
Cr =[S, (2H — S,) — Sy (2H — SP/(1g ra — 18 14); k= 0,732Q/C,.(52)

Beanuusn a u . onpegensiores no (49)—(51).

IIpu. ogHOBpeMeHHOM (CHHXPOHHOM) BKJIIOUEHHH TIPYNINH CKBaXHH

pacueTkl NapaMeTpoOB BeAYTCS O [PHBEJEHHLIM BHIINE 3aBHCHMOCTSIM,
41
#0 B (36) BMecTO r NPHHHMAETCA rop H BMeCTOo —Qn= 2 Q:.
i=1
Cayuwan Q=j({), ypasHeHne st CKagkooOpaszHOro H3IMEHEHHS

ne6uta npefcTaBasercs: A H.M. S/Qn=A,—C.lgrsp u A1a 6.m.
S(2H—S)/Q=A,—C, 1g rup.

Bennunnnt A, u C, onpenensiorca Kak H B NpeAWAYIIEM ciayyae, O
AN OAMHOYHOI MHOTOCTYNEHYATOH OTKA4YKH f(=igp H S/Q—Ig r. Tlapa-
MeTpH onpeaeasoTcs no (48) — (50).

[Ipu napaGoanyeckoM wusMenennu nefura dopmyna (30} raxke
fIDUBOAMTCA K BHAY Aag H.o. S/Q —lgr, aasa 6. u. S(2H—S) —lgr.

ITlapaMeTpul onpeneasioOTCS Kak ¥ B NpeALAYLIEM Caydae, HO BeJIHIHHA
AJS H, 1.

A, = (0,183Q/km) \1g 0,51af 4- 0,434C,) .-

[Ipr NMOCTOAHHOA BeJHUYMHEe NMOHH)XeHHA ypasneHHe (27) npHBOAHICA
K BUAY: aad w.m. S/Q —lgr; pna 6 o S(2H—S)/Q — lg r. [1apamer-
PH ONpeAenslOTCs MO TPHBEAEHHHIM BLMillé 3aBHCHMOCTAM, B KOTOPHX
BeNHUHHA (. HCKJIOUAaETCA.

IIpy onHOBpeMeHHOM (CHHXPOHHOM) BKJIOUEHHH TPYINNH CKBaXHH
(BLINyCKOB) pacyeTH BeAYTCA IO TEM X€ 3aBHCHMOCTAM, HO BMeCTO

n n

r (27) nNpHHMMAIOTCH Ipp= Z Qilgri/Qn u BMecTo Q—Q.= 2 Q:.
=1 i=1

AcCHHXPORHOE BKJIOYEHHEe BHUTYCKOB He PeKOMEHIYeTCs.

Cnoco6l KOMOHHHUPOBAHHOTO NPpOCHEeXHABAaHHSY
3aKMoYaeTcss B NPOCJCKHBAaHHH YPOBHS BO BpeMEHH OXHOBPEMEHHO B
HECKOJIbKHX HabJioJaTentbHHX CKBaXKHHax. YpaBuerne (36) npeacraBJis-

eTcs B BHJAe npaAMOn AAA H.M. S=Ax+Cklg(i/r?) roMOuunpOBaHHKI
rpadHK DPOCHEeXHBAHHS)

Ax = (0,183Q/km) (12 2,25a - 0,434%,), Cx=0,183Q/km. (53)
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H&p&METpH BOLOIIPOHHHACMOCTH ONpeAeaarnTCA 110 3aBHCHMOCTHAMI

k= 0,183Q/Cxm; (54)
a=0,445exP (A /C,—1L ), Cy,=0,434C ; (55)
¢, =2,3(A,/C, —18(2,25a/r5)) — &, (56)

Jlaa Ge3HanmopHOro mnJjacTa YypaBHEeHHe IIpeACTaBAACTCA B BHAE
S(2H—S)=Ax+Crigr H

Ay = (0,366Q/%) (18 2,25a -+ 0,434Zc);
_ So(2H — Sp) — S, (2H—S5,)

lo !y
g —= | —1g |
g(r%) g(r%)
k= 0,366Q/Cy. (57)

Bennuunnt a u §. onpenensiorcsa no (55), (56).
[Ipu opHOBpeMEeHHOM (CHHXPOHHOM) BKJIIOYEHHH TpPYINH CKBaKHR

pacyeTH I1apaMeTpoB BEAYTCA IO IPHBCACHHBIM BHIIC 3aBHCHMOCTSM,
n

HO B (42) BMeCTO r NMPHHHMAETCA rpp H BMeCTO0 Q—Qn= ZQ‘-
=1
Cayuai Q=f({), ypaBHenne (27) nJs ckauko0oOpasHOro H3Me-

HeHHSI npeacTaBasercs: aaa H. 0. S/Q=Ax+Cx lg(t/rip) H ajas 0. IL
S(2H—S)/Qn=Ax+Cx 1g(t/ry).

Beanpuunst A, H C, onpeleasioTcss KaK H B IpedhlAyHieM cJaydae.
[Iapamerpw omnpeaeasiorca no (54)—(56). Beawuuna Az ana H.I. Opw
JIHHEAHOM H3MeHEeHHH AelHuTa

k = (0,183Q/km) (1€ 0,83a + 0,434L). (58)

ITpn mapaGosnyeckoM H3MeHeHHH Jebuta dopmyna (30) Takxke npH-
BOAHTCSA K BHAY. Anaa H. 1. S/Q —lg(¢/r?), a aag 6.1H. S(ZH—S8)/Q —
lg(¢/r?). TlapameTpul ONpeneAsOTCS KaK H B NpeINbAYIIEM cJaydae, HO
BeJMHYHHA Ap AJs H. 1.

Ay = (0,183Q/km) (120,51a -L 0,434L,). (59)

[Tpu nocrosiHHON BesuuuHe NOHHKEHHS ypaBHeHHe (27) NPHUBOIHTCA
K BHLY, KaK B npeanifylleM cayyae. [lapaMeTprl onpeaeasiorca no mnpH-
BEJCHHNM BHIllIE 3aBHCHMOCTSM, B KOTOPHIX BeJHUHHA ¢ HCKJIOUAEeTCH.

[Ipu onHOBpeMEHHOM (CHHXPOHHOM) BKJIOUEHHH TpPYIINH CKBAXHHE
(BHNycKkoB) pacueThl BeAyTCH IO TeM Ke 3aBHCUMOCTSAM, HO BMECTO I
B (27) npunuMaercs rop H BMeCTO Q — Q.. ACHHXPOHHOE BKJIOUEHHE
BLITYCKOB He peKOMeHJIYyeTcCH.

5.10. Ha rpadmnkax S —1lgt u S —{/r? BuigensOTCHd, KaK IpaBH-
J10, TpH yyacTka. Ha nepBoM yuacTke TOYKH (Manblii NPOMEXYTOK Bpe-
MEHH) He J0KaTCs Ha NPAMYIO, BTOPOH y4acTok sBasercs pabouum, a
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TpeTHit — rpaduk Ha HeM OTKJOHAETCSt OT MNpPSIMOH JMHHH BCJACACTBHH
BAMSIHHSI TPaHHI IJIacTa — He HcnoJsb3yerca. Ha rpagpuke S — g r Bo3-
MOXHO OTKJIOHEHHE B TOYKaX, rAe ellle He BO3HHK KBa3HCTAallHOHAPHBIH
PeXHM.

I'padHKH NJAOCIANHOTO peXHMA PEKOMEHAYeTCsl CTPOHTh Ha HEeCKOJib-
KO MOMEHTOB BPE€ME€HH, OHH AOJXKHH OBITh NMapasijieIbHH, UTO YKa3hBaeT
Ha yCTAHOBJCHHE KBAa3HCTALMOHAPHOTO peXHuMa.

5.11. IIpH MHKeHepHHX WU3BICKAHHSAX BeCcbMa YACTO HCNOJb3YIOTCS

OJIMHOYHLIE OTKAYKH, B 3THX CcAyYasix HeoOXOAuM, KaK INpPaBHJIO, YYeT
BEeNNYHHLI Ca.

5.12, Tlpu onpo6GoBaHuH cJAAGONPOHHIAEMHIX TPYHTOB B HadaJbHbIl
fiepHoJ, OKa3bIBaeT BJHSHHE e€MKOCTb CaMO#l CKBa:xXHHH. [TosToMy He0O6-
XOAHMO HCIIONB30BATh JaHHHIE MOCJAe HCTEUCHHS ONpelesIeHHOI'0 Bpeme-
'HH, KOTOpOe ONpejensieIcs ¢ TOUHOCTHIO 10 5 % no 3aBHCHMOCTH

t > 20[S (¢) Fl/Q, (60)

rae Q — neOHT CKBaXHHH; F¢ — njomair nomepeyxoro (XKHBOTO) ceve-

HHA CKBAaXXHHH; [ — BpeMsi OTKa4YkH. B npotuBHOM Cayuae HeoOXOAHM
YYeT BJAHAHHA €MKOCTH CKBaXXHHH).

5.13. Ilpn HCHONB30BaHMH METONOB INJIOU{AAHOrO M KOMOHHHPOBAaH-

HOTO MPOCAEXXHBAHHS JOMKHO BBLAEPKHBATBCA YCAOBHE I .. <0,38al

{rmax — paccTosiHEe OT UEHTpaJbHOH A0 HauGojee YAAJEHHOH HAGMIO-
y4eT BJAHAHMA €MKOCTH CKBAaXKHHHI.

5.14. Metoxr sranonwofni xpupofl. Bo MHOrHX cayyasx
3HAaYEHHE BEJHYHHH 4 BecbMa HeONpeje/eHHO H NO3TOMY He Ipef-

CTaBJIsieTCd BO3MOXHHIM BHAEPKaTh OCHOBHOE YCJIOBHE CYINECTBOBAHHSA
KBa3HCTallHOHAPHOTO peXXuMa, T. e. r2f4at <0,1.

PaccmatpuBaeMuiil cnocof uckaicuaeT 370. OH OCHOBaH Ha COBMe-

mweHnu 3tanonHod kpusoit 1g[—Ei(—U)]—1g(1/U) un dakTuueckoir
lg S —1lg(t/r’) nm 1g S —1g ¢, nobuBasick HAaHNYYLIETO HX COBIAje-
HHSI NpH COXpaHEHMH IMapainejbHOCTH oced. IIpH 3TOM MNPOHCXOAMT
CABHXKa oced: BeptHKanbHbix Ig[—Ei(—U)] u 1gS — na Benuuyuny

lg (Q/4m km) =1g S—Ig[(—Ei(—U) ] =1g So, ropH30HTANBHHX — Ha BeJIH-
anny lg(¢/r®)* [nnu 1g t*] =1g(r 2/4a) (unu 1g(r?¥/4at)).

YKasaHHOe chaeayer u3 caepywoutero. Jlorapudmupyem (13), upm-
HaMmas Lo =0

IgS = 1g (Q/4nkm) + Ig[— Ei (— U)], Tax kak U = r2/4at,
lg (¢/r°) =1g (r3/4a) —1g (1/U) mma g " = 1g (r*/4a) — 1g (1/U).

M3 stax BHpaxenu#t caeayer, uro 1g S n Ig[—Ei(—U)], lg(¢/r?)
(nau 1g t) u 1g(1/U) kak 60 cMellleHH OTHOCHTEAbHO APYr ApPYra COOT-
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B8eTCTBEHHO Ha 1g S*=Q/4nkm wu ua lg(¢/r*) (nmm lgt*). Orciona #
OlpeleNsaiOTCs napaMerpu

k= Q/4rmS*, (61)
a=0,25 (r2/t)* = r2/4at* win a = r2/4¢*, (62)

YKasanHule onpejeneHis 2 ¥ @ BHIOJHAIOTCS AN HaGMOAaTEIbHBIX
ckBaxuH. [To RaHHLIM 1EHTPAJbHOH CKBAXXHHBLI TIDH M3BECTHHX R U a
onpefensaeTcs BeJHYHHA (..

L, = Q/4nkmS + Ei (— rg/4at) —,, (63)

HenocraTkoM ANaHHOIO MeTOAa AIBJASIETCA CYILECTBYIOILAs Heolipeje-
JIEHHOCTb INIPH INPOH3BOACTBE COBMELIEHHA (PaKTHUYECKMX KpUBLIX C 3Ta-
JIOHHOH — BO3MOXXHBl pa3jHYHHE BApHAHTHI COBMEIEHHS.

5.15. MeToAH nNpocaexXHBaHUA BOCCTAHOBJEHHSA MNOC-
Je 0OTKayeK (BHINYCKOB)

ITocne npoBedenns Mo60ro BHEKA OTKAUKH {IpOCHEIKHBAHHE BOCCTa-
HOBJICHHS YPOBHAl B CKBaXHHaX ABAAeTCA 00A3aTeJbHHIM. JTO NO3BOJifl-
€T NMPOKOHTPOJHPOBATL ONpejesieHue NapaMeTpoB NPH OTKaykKe, a TaKxke
CayXaT CaMOCTOSITEJBHHBIM MeTOAOM IMPH OCTAHOBKE HJ/IH H3IMEHEHWH pe-
XKHUMa 3KCNAYaTallHH CKBaXUH, HJH OpU onpoboBaHHH chabompoHuunae-
MBIX TPYHTOB, B KOTOPBIX OCYLIECTBJeHHe OTKA9€K 3aTPYAHHTEJILHO.
ITpu npexkpaleHwd OTKAUKH, LIPOBOJAMBINEACH C NOCTOSHHBIM HJIH H3Me-
HAIMUAMCA BO BpeMeHH AeGHTOM B XOpPOIUC NPOHHIAeMBIX TPYHTAaX H
fIipN JdanbHeHlieM INPOAOJIKHTENbHOM HAOGMIOAEHMH 32 BOCCTAaHOBJIEHUEM
YPOBHA MOXHO npeHeOpeup HAKOMJEHHEM BOJAK B CTBOJIe CKBAMKHHEL.
B stoM cayuae mcnoas3yercs ypaBHEHHE HEYCTAHOBHBILErOCHS PeXHMa
$HAbTPALAH

* — (Q/4nkm) {+ Ei (— r2/4at) — aE{ [--f2/4a (To 4 8)] + Cc}» (64)

Q—CQo
Q

CKBaxXHHH Qo=@ # a=1, a Q=const; { — NpHHATO He 3aBHCAIIHKM OT
f; To — ANUTENBHOCTD ITePHOMA OTKAYKHM OO MIHOBEHHOI'0 M3MEHEHHA Je-
O6urta 10 Qo MJIH A0 ee OCTAHOBKH: { — BpeMst BOCCTaHOBJIeHHs nocae To;
To-+t — nonnas NPOAOIIKHTENPHOCTh NEpHOAA OTKAUKH H BOCCTAHOBJIE-
HHA Ha MOMEHT BPEMeHH [.

[TapameTpnl onpegensioTcs MO METOAY NPOH3BOJBHBLIX Touek (MpH
1>0,1T)) nna vabnoAaTeNbHHX CKBAXHH H MyTeM NOCJAeA0BaTeNbHBIX
NPHOMHKeHUA

8118y = {— Ei (—U) + &Ei [— U/(1 + Tp) |}/ {— Ei (= U/E) +
101
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U=r2/d4at; Ty=Tyl/t;; I3=1s]ty,
a=r2/AUt, k= (Q/4nSy) {— Ei(—U) +aEi[—U/1 +Tyl} (66)
H IO JaHHHM LEeHTPAJbHOH CKBAXKHHH

t, = (4nkmSy,/Q) — [Ei (— r*/4at,) — aEi (— /4 (T, + 1)) )| —L,.
(67)
[Tpu aauteanHBX oTKaukax To3> 10t, Ho H {<Cr?/0,4a, nepBoe caarae-

Moe B (64) npuHHMaercs paBHHM So — MaKCHMajlbHOE MOHHXKEHHE Ha-
nopa B KOHIIe OTKAYKH W BMecTO (6D) moJsyuum

(8] —38,)/(85—S,) = {— Ei[— UI(1+ T)l}/
/{— Ei [— Ul(fz+ To)l}- (68)

Ilna pas/HYHHZX CJyuaeB IIpH ONpeAeJieHHH IapaMeTPOB MOXHO BOC-
NOJIb30BaThCs paHee NPHBEAEGHHHIMH 3aBHCHMOCTAMH (cM. T1aba. 17), 3a-

MEHSA B HUX S Ha S* ¢ yuerom (65)—(68).
[Tpn KBa3ucTallMOHApPHOM pexume (>fx=r2/0,4a u upu a=1 BMecTO

3asacHMoCTH (64) Hcnoab3yercs

S* = (0, 183Q/km) 1g [(Ty + e " = ec/1]. (69)

ITprn HaGnoneduaAX BOCCTAHOBJEHHSA MO Habai0jaTe/IbHOH CKBaKHHE
npunuMaetcs Ce=0.

Ypaerenune (69) nmpHBOAHTCS K BAAY
ANS H, IO, —

S=Cl1g{/(Ty+ 8], C=0,183Q/km, (70)
st 6. H, —

§* =(2H—8§*)=Clglt/(Ty1 9], C =0,366Q/%,

H CTPOHTCA rpadukK BPEeMEHHOI'0 INPOCJEeXMBAHHS BOCCTAHOBJIEHHS B KO-
OopAvHaTax: Aas H. 1. S —Ig¢/To+¢, a ana 6. o S*(2H—-S*) —
1g(¢/To+1); yrnoso#t Koahduuuent 31oro rpadmka C mO3BOJAsAET ONpe-
HeJIHTh KO3pPULHEeHT PHAbTpaLHH

D5 H.IT, —

k=20,183Q/Cm; (71)
naa 6.0, —

k=0,366Q/C.
[IppHKMas BO BHHMAaHHe, YTO MaKCHMAJbHOEe NMOHHIKEHHE YPOBHS K

XKOHIY TepHOJa OTKauKH To paBHO MaKCHMAJbHOMY NOBBIIIEHHIO S,y =
= (Q/4n k) In(2,25aTo/r?), noayuaeM 3aBHCHMOCTb M5l OIpPEefe]cHHS
nmapaMeTpa

a = 0,445 (r2/T,) exp (S;.x/C), (72)
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Puc. 23. I'paduk 3aBHCHMOCTH NMOHHKEHHHA YPOBHS TIPH OTKauke B 6e3Ha-
NopHOM NoToke (B O6HIOrapHdMHUYecKOM Macuirabe)

I, I, 11l — nepHoaB YINPYrorpaBHTANBOHHOID, JAOXKHOCTALKOHAPHOIO H rpaBHTa-
NHOHHOTO peXXMMa (rpadHHibel NepHOAOB MOKa3aHH INTPHXNYHKTHPOM): | — KpHBad
MOHHIKEHHA YPORHA B HaOalopartelbHORt CKBaXHHe; 2, 3 ~— KpHBaa ¢yHKuun TeHca
ARA yOpYroro H rpaBHTANHOHHOIO PeXHMA

BJIST IeHTPaAbHOH (OXHHOUHOH) CKBAXKHHHI
a=0,445(r3/T,) exp ((Spax/C) — L, )- (73)

ITpu ycnoBue To>10f 06paGoTKa A2aHHHIX BOCCTAHOBJIEHHS NPOH3BO-
JUTCA TaK e, KaK H AJAA NOHHXKeHHS, M HCNOJb3YIOTCH CMOCOOH Bpe-
MEHHOro, NJOLIAAHOTO M KOMOHHHPOBAHHOTO NPOCJEXKHBAHHS.

IIpu To<10 (MeaneHHOE BOCCTAHOBJEHHE YPOBHS) HCNOJb3YeTCs
ClIocO6 BPEeMEHHOIr'o NPOCJeXKHBAHUS BOCCTAHOBJIEHHSI YPOBHS.

Has cnabonpoHrnaeMbX rpyHTOB (IJIHHBI, CYIVIHHKH H T. K.) HeoO-
XOQHMO YYHTHIBATE €MKOCTh CKBAXKHH., JTO BRIIOJHAETCS NYTeM HCIOJb-
30BaHHs NMONMPAaBOYHOTO KOA(PPHIMEHT] 1].

S* = (Q/4nkmn) 1g (2,25at/r3), (74)

rae N=Q/(Q—g(?)), g(¥) =:n:r% (ASo/At). ASy(t)/At — CKOPOCTb NOBH-
IreHHs ypoBHS B ckpaxuue. I[Tpu g(f) >0, n>1, npu g({)—>0 n—1.

B cayuasax xkoraa Qt/F.S*(t)>20 unu tkm/F.>20, BausHuemM eMKO-
CTH CKBajKHHH MOXHO C NOTpPeHIHOCTbIO He OoJsee S Y% npeHeOpeub.

Qopmyaa (74) OTHOCHTCA H K METOAAM INPOCJEKHBAHUSA, IPHMEHSe-
MEIM npH 06paboTKe JAaHHLIX OTKaueK (BMecTo S* npHHHMaercs §).

5.16. Ilpn npoBeZeHHH OTHOCHTEJBHO MIJHTENbHBHIX OTKad4eK B 0e3-
HanmopHhX naacrax Ha rpaduke S—Ilg?¢ moryr BHAeaaTbca (B HEKOTrO-

PHX cJayuasx -— npH npossieHun 3bddexkra boyaroHa) 3 yuactka
(pnc. 23):
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MEPBHIA Y4YaCTOK — ilOHHXeHne GOpMHpYeTCd TaxK ke, KaKk B Hanop-
HOM {lIacre ¢ yIpyro BoAoOTHauell (yIpYrorpaBHTAUHOHHBIA pEXHM);

BTOPO#l Y4acTOK (KpHBad BHNOAANKKUBAETCH) — NOHMKeHUe GOpPMH-
pyercs Tak Xe, KaK H IpH CTaUHOHADHOM peXHMe OTKAYKH (J0XHOCTa-
LIHOHAPHHH PEXUM);

TPETHA YYacTOK — NOHHXKEHHe ¢GhopMEpyeTcss KaK H MpH Jorapupmu-
geCKoH annpokcuMmanun ¢opmyanl Tefica npH rpaBHTalHOHHOHX BOMOOT-
naye. TakpuM oOpa3zoM, B O€3HANODHBIX nJAacTaX MOXKeET NPOHUCXOAUTH
Kak OHh 3anasjnBaHue (QOpMHDPOBAHHS KBa3HCTAUHOHAPHOIO PpEeXHMA.

BMmecte ¢ TeM cAeAyeT YUMTHBATh, YTO IiePBble ABa Yy4Yactka Ipu
NPOH3BOACTBE OTKaueK B 6e3HanOpHHIX NaacTax (QPOPMHUPYIOTCS He BCer-
xa. DT0 MoxeT ObTh BHIABJACHO TOJBKO J10Cje NOCTPOeHUs rpaduka
S—lg t.

[Ipa o6paboTKe MaHHBIX OTKaYkH HEOOXOAUMO BHIABJATH Y4YacTKH,
OTBEYAIOIHE KBA3HCTALHOHAPHOMY PEXHMY.

[Ipx orcytcrBHu 2(hdekTa DOYJTOHA H [pH BeJHUYUHE [OHUKEHHS
menee 15—20 9% ot nawanbuol MowuocTn Oe3nanopporo nJjacra obpa-
60TKa JAaHHbIX OTKa4yeK IpOU3BOAHTCA Kak H AJA HAOOpHOro ILjacTa.
[Ipy GOABIIHX NOHUXKEHHSIX B 3TOM caydae 0oOpaboTKa Tak xe IpPOBO-
IUTCSA, KaK H A5 HalNOpHBIX NJacTOB, HO B pacueTax M Ha rpadukKax
pMecTo S npHuuMmaercs S (2H—S).

[Tpu uanuupy 3dbdexkra Doynrona npy Beanyuue MOHHXKEHUA Oosee
15—20 % navaabHOH MOIUHOCTH 00pabOTKa NPOH3BOAHUTCS TaKxkKe C 34-
mMeHoii S Ha S(2H—S), o6paboTka cBsi3aHa C MOHCKOM IIpelCTaBHTE.h-
HOTO pACYeTHOrQ y4acTKa rpagHka.

MeTo BpeMEHHOrO INpPOCHEXKHBAHHA B 3TOM Caydae CJaeAyeT Hc-
noJib30BaTh AJsi 06pabOTKH JaHHBIX NepPBOro H TPEThero y4yacTkoB (Ajas
olnpenesieHUA NMapaMeTpa @ — TOJNBKO TpPeThbero).

BMecTe ¢ TeM B pe3yJsbTaTe AAUTEAbHBIX OTKAUeK BO3MOMKHO BJiks-
HHE rpaHHy Iiacta [lostomy 3xeCh peKOMeHAYlOTCA CHOCOO6HI KOMOHIH-
pPOBAaHHOTO H MJIOLLAJHOTO NPOCAEKHBAHHS (TPEeTHH Y4acTOK rpadHKos).
IIpH3HaKOM TNpeACTABUTEABHOCTH ACHMNTOTHUYECKHX YYaCTKOB Ha KOMOH-
HUPOBaHHBEIX rpadHKax sBJAsSeTCS BHIXOA TIpadHKOB 10 HECKOJbKUM
CKBaXKHHAM Ha oOulyr0 acHMNToTy (KacaTeabHyio). Jta uactb rpaduxa
H ABJASETCA B AaHHOM CJiyuae pacueTHOMH

IlmacTH orpaHdyeHyne B NNJgaHe

5.17. Ilpy npou3BOACTBe OTKAYEK M3 CKBAXKUH, pPachoJIOXeHHHX B
OTHOCUTE/JbHOH OJIM30CTH OT FPaHHIL NNACTA B HAYAJBHHIA NEPHOA MOryT
ObLITb MOJYYEHH 33KOHOMEPHOCTH, CBOOOJHHE OT BJHSHHS 3THX TI'DaHHIL
B stoM caygae mapaMerpbl BOAOMPOHMIAEMGCTH OUPEAEATIOTCH TaK XKe,
KaK H JJ1s IIJ1aCTOB He OTPAaHHUYCHHBIX B IJIaHe.

5.18. Tax Kak uepe3 HEKOTOPHIl NMEPHOL BpeMEHHW, HHOTJA BECbMa
KODOTKHH, HA XapaKTepe HOHHXKEHHS YPOBHS HaUYHHAIOT CKa3HBaTbCS
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OnHxaililuMe rpaHHubl IJ1acTa, HayaJbHble YYacTKU BpPeMEHHHIX 33KOHO-
MEpPHOCTEH CTAHOBSATCS HENpeACTABHTENbHHIMH. EciaH paboThl BEeAYTCA
pOJH3K PEKHU, TO ellle Yepe3 HEKOTOPOe BPeMA NMPOHCXOAHT CTAOHNIHU3ANUSA
CHHXKeHHS! YpOBHell H JBHXXE€HHe NMPHHHMAeT YCTaHOBHBIUMACH XapaKTep.

5.19. [lns onpejeseHus napaMerpoB Ha rpaHHmax Mjaacra 3azalTcs
YCJIOBHSI TIOCTOSIHCTBA BO BpeMeHH Hamopa H =const (peka) uau pacxo-
na g=const (HampuMep, 30HA NPHUJIEHEHHUA aJVIIOBHS K KOPEHHHM IO-
ponam ¢=0). TIpu 3TOoM paccMaTpHBalOTCH HaHbOJee HacTO BCTPEHAIO-
Hecs NJacThl: INOJyOrpaHHYEHHBE H OrpaHHyeHHble ([oaoca) B IJIAHE.
B nuaacre-moJsoce ¢ ABYMA TPaHHIAMH ¢=const yCTAHOBHBIUETOCA IBH-
JKEeHHST He BO3HHKAeT.

[Ipn nmpoBeaenun OTKauYKH BOJHM3H PEeKH pPacCMaTPHBAIOTCA ABA CHAy-
yas: MOBEPXHOCTHbie BOJABI (BOAB! pEeKH) HMEIOT XOpOLIYI0 THApaBJiHYe-
CKYIO CBfi3b C IIOJ3eMHBIMY; MOBEPXHOCTHbLiE BOAB (BOAbl PEKH) HE HMe-
IOT XOpOIIeH THApPABANYECKOH CBf3H C NOA3eMHLIMM BOAaMH (HajaHuue
¢cJ1a00NPOHULIAEMOrO 3aHJIEHHOrO CJ0fA, HECOBEpILIEHCTBA Bpe3a pycna pe-
KH H HEOLHOPOAHOCTb PYCJOBHIX OTJOMKEHHH CO3Jal0T AONOJHHTEIbHOE
¢GHIBTPANHOHHOE COTIPOTHBJIEHHE).

5.20. IInact wuMeer coBepiieHHble TrpaHHUb. [loayorpauHyeHHI I
1171aCT, pacyeTHass 3aBHCHMOCTb HMeeT BHJA

S = (Q/4nkm) [—Ei (— r2/4at) = Ei (— p?/4at)], (75)

T/le r H p— pacCTOAHUA OT paccMarTpHBaeMOH TOUKH, B KOTOpPOH OHpe-
JeJifeTcsd IOoHHXKeHHe (HanpuMep, N0 Haba0AaTEIbHOH CKBAXKHHBH), J0

ONBITHOH H OTpaxKeHHOH (BOOGpaxkaeMOH) CKBaKuHH r=1/ x4 (y—L)?2,

p=]/ x:4(y-+L)% (cMm. puc. 24). 3HaK <«-+>» COOTBETCTBYET KOHTYDPY C
NOCTOSHHEIM HANOpoOM, a 3HAaK <«—» HENPOHHIIAeMOMY KOHTYpy ¢=:0.
Ilpu cobmonennn ycaoeuii r?f/4at<<0,1 u p?/4af<0,1 BMecto topMyJnl
(75) nmonyuum:

B cJayyae HeNpOHHLaeMOro KoHTypa ¢=0

S = (0, 183Q/km) 1g (2,25at/rp); (76)
B cJIyyae NpoHuLlaeMOcTH KoHTypa (peka) A =const
S = (0,366Q/km) 1g (p/r). (77)

Hasa nyueii, HanpaBJeHHHX NEPHEHAHKYJAAPHO rpanuie njacra L u
napannenbuo ||, pacuetinie 3aBBCHMOCTH (76) W (77) HMelOT COOTBeT-
CTBEeHHO CJieAVIOIIHH BHA:

ang cayuas g=0

S = (0,183Q/km) 18 [2,25at /7, (2L — ry)]; (78)
Sy =(0,183Q/km) Ig (2,25at/r1]/4£,2—}— r% ) : (79)

Ana cayyaa H=const
Sy = (0,366Q/km) 18 [(2L — ry)/r4]; (80)
Sy = (0,183Q/km) 1g [ (4L* + r})/ri]. (81)
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Puc. 24. CxeMH K pacyeTy INpHUTOKA TMNOA3eMHBIX BOJ K CKBa)KHHaM B
NOJYOrpaHHYEHHHX FOPU30HTaX

a — ¢ TNOCTOAHHLIM HalOPOM Ha KOHType, 6 — ¢ HeNPOHHIaeMblM KOHTYDPOM

Hasa cayyas ¢g=0 napameTpbl onpeneasAlOTCss METOAOM BPEMEHHOIO

npocaexuBanus S=A+4Clg{;
JJIA Jy4eli, HanpaBJiIeHHHX NepleHAHKYAAPHO:

Ay = (0,183Q/km)/1g [2,25at,/r, (2L — 1r)]; Ct = (0, 183Q/km);

k= (0,183Q/Csm);
a = 0,445 [ry, (2L — ry)/to) exp (2,34 L /C});

IJis1 JIyueH, HanpaBJeHHHX NapaJiielbHo:;

A

a=0,445(r )/ 42 — 22 )1t, |exp (2,34, /C).

= (0,183Q/km) 1g (2,250t 17V 4L% + 72 );
—0,183Q/Cy m;

Has caydas ¢=0 MeTOJ0M NJOLLAaAHOTO NPOC/eKHBAHUS
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rjec
A, = (0,183Q/km) g (2,25at /r});
x, = 2L — r.s Cr = 0, 183Q/km;

A= (0,183Q/km) ig (2,25at, /15 );

o, = ]/41,2 —ri 3 C_=0,183Q/km;
k= 0,183Q/C, m. (86)

Haa cayuas f=const napamerpnl ONpeseasilOTCd METOAOM ILIO-
fIlafidoro npocyaexuBanns S=C, lg(ra);

a, =1/2L—r; C =0,366Q/km;
a, = 1/)/ 4L2+ r2; (87)
k=0,366Q/Cr n.

6.21. Onpenenenne NapaMeTpoB METOAOM TPOH3BOJLHBIX TOYEK IIPO-
U3BOANTCA TIO CAEAYIOUHM popMyaam,

nas caydas g=0:

a) JydY, UepNEHAHKYJAPHHIA rpaHHue; Mo OAHOH HabJMI0ZaTeNbHOH
CKBAaXUHE Ha JBa MOMEHTA BpeMeHHu =/, [,

k=[0,183Q/(S2 — Sy)m] 18 (£2/1); (88)
a = 0,445 [ry (2L 3= ry)/t{) exp (4ntkm/Q); (89)

10 ABYM HaOJl0AAaTeJIbHHM CKBa)XHHaAM Ha MOMEHT BpeMeHH [
k=1[0,183Q/(S; — Sg) m) 18 [ro (2L 3= r3)/ry (2L = ry1)]; (90)

a = (0,445 (r2 VL2 -+ r% /t, ) exp (4mkm, Q). (91)

3HaK «-» B BHpa)XeHHH 2L r; npuHUMaeTcs NPH HanpasJeHHUU Jy-

Ya B CTOPOHY BOJIOpaszena;
6) ny4, HanpaeJEHHBIH K rpanune; no ogHo# HabmopaTeNbHOM cCKBa-

JKHHEe Ha JBa MOMeHTa BpeMeHM [=[, f;
k= [0,183Q/(Sy — Sp) m] 12 (£3/1,); (92)

a=0,445 [(rl ]/tlL2 —[—r‘f )/ z‘l] exp (4nkm/Q). (93)

no ABYM HaO/MOAaTeJbHHIM CKBAaKHHAM HA MOMEHT BpEeMeHH !

k=1[0,183Q/(S,—S,)m] Ig (rz ]/-‘-ll,'2 +r3 Ir, V 4?4 1 ); (94)

= ();445 (r2 1/4[.2 + 15 It ) exp (4nkm/Q); (99)

Aaa chydaa H=const onpeaenserca TOAbKO napaMeTrp R&,
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a) Jy4, NepneHAHKYJAAPHBA K rpanuue; no OoJHOR HabJAIOAaTe bHOR
CKBAaXKHHE
= (0,366Q/Sym) 1g (2L = ry)/ ], (96)
no ABYM HabmogaTeNbHHM CKBAXHHAM
k= [0,366Q/(Sy — Sg) m] 1g [ra (2L = ry)/ry QL —rg)];  (97)

6) Jayu, napajieJlbHHH K TIpaHHLe; 10 OAHOH HabJM0OAaTebLHOH
CKBAaXKHHE

k= (0,183Q/Sym) Ig | (4L% + r})/ri]; (98)
Mo ABYM HaOJI0AATEJbHEIM CKBAXKHHAM

k=1[0,183Q/(S, — S,y m] lg|r, (412 + r})/r (4L + r3)].  (99)

Ins 6e3nanopHHX NJacTOB ONpejeneHHe NapaMeTpoB BeJercd no
TEM K€ 3aBHCHMOCTAM, TONbKO B dopmyaax aaa oAHOH Habuonarenb-
HOH CKBa>kKHHBI BMeCTO Sm caeayer npuauMath (2H—S;)S1/2, nns asyx
HabJloAaTeNbHBIX CKBaXHH BMecTo (S;—3S:)m crmeayer — (2H—8,—

—382) (81—S3).

3.22, Ilnact, orpanHueHHHH JByMA NapajjeJbHHIMH KOHTYpaMA
(nracr-nojioca), TpaHHUB IJlacTa COBEPIIEHHB, Ha OOOHX KOHTYypax
H=const (Mmexaypeube).

PacueTHast 3aBHCHMOCTD

S =(0,183Q/%&m) 1g [(ch (rx/Ly) — cos [i (y + L)/Lg))/
[[ch (mx/Lg) — cos [st (y — L)/L,)]; (100)

JJIS ONBITHOH CKBAKHHBI
S = (0,366Q/km) 18 [0,64L, sin (mL/Ly)/r,}- (101)

Ha oxnom xoutrype g=0, Ha apyrom H=const
0, 183Q

S =
o X
X 7t (y+ L) ] X Tt (y+ L)
ch ————— | | ch —
y lg__[ oL, T T o [C oL, T o, ] _
[ch i — COS M} [ch i COS nly— 1) ] |
2 0 2L0 2L0 2L0
(102)
AJS LeHTpaJIbHOH CKBAXKHHHI
ntL
1,27
S = 0, 3060 1 "o Lo 103
= tm ° 7o ' (103)
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Ha oboux xoHTypax g=0

o _ 01830 { 0,871 V at

pos L, i erfc (A)
onx/L
TR 7 (y fff( = o)nx (g — L) l (104)
[Ch LO — COS T] [Ch ""0_ - COS _T'] ’

IS HeHTpanbHOH CKBAXKHHH

S = (0,366Q/km) [1,54 VET/LU—}-]g (0, 16Ly/r¢ sin JLIL )] , (105)

0
rie Lo — WHPpHHA noJgocH, ierfc(A) — cm. Taba. 18, l=x/2]/ at.
B nocneanefi dopmyae npi A=0,05 seauunna ierfic(A)=0,56,

OHa MoxeT OHBITh NMpeAcTasiena B BUje S=A;+C; 1/ f,
rae 0, 183Q

At:ﬂ—_km X
exp (2nx/L
¥ lg X CL) (44
o o ’}(If_‘l'_’;).] [ch T o _ﬂiy_—_i)_]
[ Lg Ly Lg Lo

C:=0,487Q V'a /tmLy=(S;— S)/(V e =Vt ). (107)

OTcroaa OnpeaeasioT napaMeTpol £ H Q
a=2,06kmL\C;/Q. (108)

IIpu u3BecTHOR H3 rpadHKa S"“'l/ { HauaJbHON KoopxuHaTe A,
H3 BhipaxeHHs1 (106) onpepeasierca ko3(pHIUHEHT (QHABTPALHH X.

Has octanbHHX NPHBEAEHHHX BHINE CJAYyYaeB YCTaHOBHUBILEECH
ABHIKEHWEe H IapaMmeTphl ONpeAeNsioTcs MeTOAOM NPOH3BOABHHX  TO-
4yeK, 3ameHss B Jwb6oi uactu (100) — (103) S Ha &k, a B mpaBoit B
3HaMeHaTtesqe 2 Ha S. Jlna O6e3HAamopHHX mJacTOB INPOU3BOAUTCHS A0~
nonHuTeabHast 3ameHa S na (2H—S)S/2.

8.23. Ilnact HMeeT HeCOBEpIUEHHHE TIPAaHHUMH, NJACT IOJYOrpaHH-
YEHHLIH — OCHOBHOHN CJy4ap.

YueT MONOJHHTEABHOI'C CYMMADHOTO CORPOTHBJIEHHS J0XXAa pPeKHn
(Bomoema) B yC/IOBHSIX NOANEpPTOro pexuMa GHIBTPALHH NMPOH3BOIAHTCA
nyTeM yBeNHUEHHS PACCTOSHHA OT ONKITHOH CKBaXXHHH RO Yypesa BO-

AN, 1. e. sMecto L Oyper L+4AL, rpe AL=]/ koncth(2b/]/' kmA,) -
Ay — K03((hDHLHEHT CONPOTHBJEHHS 3aHAEHHOTO ¢JI0s, Ag=molky (Mo —
MOIUHOCTh 3TOTO CJOS, By — ero KoadbdunuedT dHAbTpauuun); b — 10J0-

BHHA IMDHHH PEKH, NPH BHIOJHeHHH YCAOBHA b> (1,5—2,0)y kmA,,
(luApuna pexu b5>30 M) WHPHHY PEKH MOXHO He YYHTHBaTh, AL=

=]/ rmAy. dnsa Gojlee TOYHOrO ONpeReaeHHS NPOBOAATCA KYCTOBHE
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p I A ‘ p

Tabauma 18

o

et il S

P
0,0 0,564 0,09 0,479 0,18 0,402
0,01 0,554 0,10 0,470 0,19 0,394
0,02 0,544 0,11 0,461 0,20 0,387
0,03 0,535 0,12 0,452 0,21 0,379
0,04 0,525 0,13 0,444 0,22 0,371
0,05 0,515 0,14 0,435 0,23 0,364
0,06 0,506 0,15 0,427 0,24 0,356
Q0,07 0,497 0,16 0,419 0,25 0, 349
0,08 0,488 0,17 0.410 0,26 0,342
0,27 0,335 0,40 0,252 0,66 0,134
0,28 0,328 0,42 0,241 0,68 0,127
0,29 0,321 0,44 0,230 0,70 0,120
0,30 0,314 0,46 0,220 0,75 0,105
0,31 0,308 0,48 0,209 0,80 0,091
0,32 0,301 0,50 0,200 0,85 0,079
0,33 0,295 0,52 0,190 0,90 0,068
0,34 0,288 0,54 0,181 1,0 0,050
Q35 0,282 0,56 0,172 1,2 0,026
0,36 0,276 0,58 0,164 1,4 0,0127
0,37 0,272 0,60 0,156 1,6 0,0058
0,39 0,258 0,64 0,141 2,0 0,001

A=r2/4at

OTKAYKH 2KeJaTeJibHO A0 (POPMHPOBAHHS YCTAHOBHBIUErOCSd pPeEXKHMA.
Bmecto Ap uacto Hcnogansyercs B=1/Aokm (&km — BOZONPOBOAHUMOCTD
BOJOHOCHOTO FTOPH30HTA); B — KO3 dHLlUEeHT nepeTeKaHu4.

OnpenesienHe napaMeTpoB IPOH3BOAHTCA IO 3aBHCHMOCTAM, IpH-
8efieHHEIM B 1. 5.21, nanas cayyas H=const [9, 34], HO B ¢dopmyae
BMecTo L caeayer moAactaBJaATb (L+AL) u BMecTo L2 COOTBETCTBEH-
#o (L+AL)% Taxk kak AL KOMIJIEKCHO YYHTHIBA€T BCIO CYMMY ¢akKTo-
pOB, BBHI3HIBAIOIIHX JOINOJHHTENbHOE CONIPOTUBJIEHHE, TO AL caeayer
OnpeaensiTs Ha OCHOBe ONKTHHX OTKadeK.

Ilo nanHpiM ABYX HabaOAAaTeNbHHIX CKBa)KHH, PacHoJIOXKEHHHX Ha
Jyue lnapaianejbHO ype3y pekH, no dopmyae [lwonion (99) onpexpeas-
eTcs Ko3p¢pHuueHT QHABTPAUHH;, NPH 3TOM BHIOJHAETCA YCJAOBHE, YTO
PACCTOAHNE MO JpanbHeld HaOMOAaTeJbHOR CKBAXXHHH He IPEBHIHIAET
0,7 paccTosiHHA OT NEHTPaAbLHOH A0 peku, a no Oauxaimed uHadxo-
RaTeNbHOH CKBaXXHHH He MeHee 0,7 m. 3atreM MO YKa3aHHBEIM BHIIE
8aBHCHMOCTAIM 110 CTBODY, NEPNEHAHKYASAPHOMY Ype3y peKH, INpH H3-
BecTHOM k Haxoputcs AL u Ao Ilpu atom nenecoob6pasHo HabJoja-
TeJbHBe CKBAXKHHHI pacnojaarath Ha paccroanud 0,01 u BOau3u ype-
8a pekH, HO He OJHIKe NOJOBHHB MOIHOCTH IJ1acTa.

116 AL = 0,5[r, exp (2nkm/Q) — r;] — L. (109)



Tax kKak HccheAyeMHe TOPH3OHTH, KaK MNpPaBHAO, HeOIHOPOXHBE
onpenencine AL rpadoaHaJHTHYECKHM METOAOM SBJASETCS NPeANOYTH-
TeJbHHM. CTpoHTes rpaduk S — lgr (MCNOAb3YIOTCA CKBaXKHHBI, pac-
CTOSIHHSI KOTOPHX JO IEHTpaJbHOH He npeBHwawT 0,5 paccTosHHA
OT UEeHTpanbHOH A0 peku). IIpamas JAHHHA rpadHKa oTceuer OT OCRH
abcuucc lgr oTpe3oK, PaBHHIH YCJAOBHOMY paaHycy nHTaHus R, co-
orBeTcTBYIomeMy S=0. Orciona nMeeM R=2(L-+AL) n nanee

AL=0,5R— L. (110)

B peyHbix JA0JMHHAX ¢ OGOABIIOA MOIXHOCTHIO BOJOBMEIAOUIUX OT-

JOXEHHH M NpH ONpPpoOOBAHHHN OTHEJNBHOIO HHTEpPBANa paspe3a cjaexyer
onpeaensiTh:

NPH HAJHYHH 3aHJIGHHOrO CJIo napaMeTrpu Ag=molky B A,=

n
=molko+3m;/k;, rhRe m; u k; — MOIWHOCTb H BePTHKAMbHHA K03(-
=1
(¢GHIUHEHT QHUIBTPAUHH i-TOrO OnpoOyeMoro HHTEepBaJa;
NPH OTCYTCTBHH 3aHJNEHHOTO CJIOA olpelensieTcs napamerp A..

OTKaukH B HEOAHOPOAHBIX NJAACTAX

524, HeoZHOpPOAHHEe NJACTH AJHIATCA Ha HEOAHOPOJAHHE
B IJIaHe H B paspese.

B nnane paccMaTpHBaeTCs OCHOBHOH CcJayuad, KOrja mnpsiMOJUHeH-
Hafd TrpaHHUA pas3jessieT TPYHTH NPOHHI AeMBEle OT HEIIPOHMIaeMEIX.

B paspese paccMaTpUBAIOTCA CAEAYIOLIHE CAYUYaHU:

HAaNOpHble T'OPH30HTH, OJHOPOAHEIE MO INPOHHLUAEMOCTH H E€MKO-
CTH, pasjesieHhl ¢JaboNpoHHLAeMBIMH (pasjesbHBIMU) CJIOSMHU, Uepes
KOTOPHE NPOHCXOAHT NepeTeKaHHe, NpHueM B OAHOM cJaydae B 3ITHX
CIOAX pPeXHM OQHIbTpALHH SBJAAETCA KEeCTKHM, B JAPYroM — YNPYLHM;

HANOPHHH FOPH30OHT MNEPEKPBHIT NOKPOBHBIMH  CJA0ONPOHHIAEMBIMI
OTJIOKEHHSAMH, B KOTOPHIX CHOPMHpPOBaNAHCh Oe3HalopHHeE BOALI, T. €.
cO C¢BOGOJHOH TOBEPXHOCTBHIO; pa3lensIoOlIHH CJOH OTCYTCTBYeT.

OnpeneneHHe napaMeTpoB MPOH3BOAUTCA IJf YCJOBHE  YCTAHO-
BHBIIIEHCA U HEYCTAHOBUBIIEHCA (PHJAbTpPALHH.

525. JByXchaoHHHH nJagact 6e3 y4deTa YOpPYyrux
CBOAcTB rpyHTOB. BHaensiorcs asa cayuas (puc. 25). B nep-
BOM cJayYae QHALTPH LUEHTPaAbHOA K HaOJIOAaTEeNbHOH CKBaXkKHK
YCTAHOBAGHH B IMOJIOBHHE CJOS, KOTOPas HAXOAHTCH Yy TpaHUUB MeXK-
AY CJOSIMH Pa3HOH NPOHHIAEMOCTH, a MOIIHOCTL CMEXHOro CJod He
MeHee MOJIOBHHH MOIIHOCTH CJI0OeB, H3 KOTOPOro Bejercss OTKaykKa.
Hanna ¢uabTpa LEeHTpaAbHOH H HalJIOfATENbHON CKBAaXHH H DacCTOsi-
HHA OT HHX A0 NepBO# He MOJXKHBI NpEeBHIIATH /3 MOIHOCTH CJiof, B
KOTOPOM OHH ycCTaHOBJIeHH [5.27].

Kospduuuenr o¢unabTpamyH € HCIOAB30OBAHHEM MOKA3aHHH JABYX
HabJaI04aTeqbHEX CKBaKHH onpeaensercd mo ¢popmyJe

ky = [Q (A, — A2B)]/[4nl (S; — S2B)], (111)
111
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Puc. 25. Cxema (paspe3) ONWITHOrO KyCTa CKBAXKHH B JABYXCJOHHOH TOJI
g11e MOPOA

4 — C MMONYyOrpaHHYEHHBIMH CJOAMH; O -— C BEpXHHM CJ0eM OrpPaHHYeHHON MOINHO-
CTH H HHXHHM — NOJYOTPDaHHYEHHbBIM (PHALTPBHI NMOMEUIeHBl B BEepPXHEM cJoe)

rle
Ay =arsh[(c 4+ — 2)/r{] — arsh [(¢c — 2;)/r1]; (112)
Ay = arsh {(c - | + 23)/r3] — arsh [(c — 2,)/75]; (113)
arsh Ll — arsh — L.
B—— 4 T h (114)
arsh £+1+22 ——arsh—?-i—-—{g-
rs I's

Tle ¢ — paccTodHMe N0 TPAaHHUN MEXAY CJAOAMH OJH:KaHIero K Hei
KOHHA (QUJIbTPa UEHTPANbLHOH CKBAaXHHB; 2; H 2o — OPAHHATH  cepe-
JUH QHABTPOB HAOMIOLATeNLHLIX CKBAaXHH.

Kos}p¢pruneHT GuAbTpaunH CMeKHOro /A0S ompejensercs no ¢op-
MyJie

ky = ky (1 —ay 9)/(1 4 04 9), (115)
rae
&y 5 = 4ﬂk1181'2/Q — A1,2 (1 16)
’ eIz C 21,2 .
arsh = — arsh ————
Ty,2 ry,2

112



Koraa B KpoBJie cnos, H3 KOTOPOro BeNEeTCA OTKaykKa, HMeeTcs
BOAOYIIOD MJH CcBOOOfHASI NMOBEPXHOCTh H KOrAla ¢(UIABTPH NPHMHKAIOT
K KpOBJIe, pacyeTH BeAyTCHA 0 QOpMYyJIaMm:

no RabGAAaTeNbLHOX CKBaXKHHe

k= (Q/2nl;S,;) arsh (I/ry); (117)
Mo ABYM HabaopaTebHBIM CKBAXKHHAM

k= (Q/2nl (S, — S5)] [arsh (I/ry) — arsh (1/75)]- (118)

Bo Bropom cayvae k;>>k: OGUALTPH CKBaXHH YCTAHOBJACHH B
BepXHeM cJioe. BRIMOJHAIOTCS YCJAOBHA mg/m>2—3; ri(m+mz}<0,5.
‘Yueao HabaonaTeNbHBIX CKBaXXHH He MeHee 3.

MetoaoM nocnegoBaTelbHEIX NPHOAUKeHHA ONpeReyaioTcsl Q1,2 H3
COOTHOIIEHHA

(81—82/82—-82) == (El-—-Ez)/(Ez—Eﬂ; (119)
Ey — Eg = arsh (I/r;) —arsh (I/re) + N (I, ry, o s) —

— N (-i. ;21 0'.1,2);
Eo — Eg=arsh (l/ry) — arsh ({/r3) ==

-l-N(?’ )"2, &1'2)—-1’\/(?, r3'.l a]_,Z)'

rae ?1=r1/2m1, r:;=r2/2m1, ;';=r3/2m1, 2‘=l/2m1. (I)YHKILHH N(E r, ai,z)
onpexaensercss no tabn. 19.
Onpeaenus a4, (E;—E3) u (E;—E3), Haxonuum k;

ky = [Q (Ey — E2)]/[20l (S, — S3) nin
ky = [Q (Eg — E3)}/[2n1 (S; — S3)]. (120)
Eciu ki <Tks, MHHHMAJbHOE KOJHUECTBO HAOJIOAATENLHBIX CKBa-

WU — 2.

[lapameTp 04,0 onpenenseTcs METOAOM INOCAeZOBATENbHHX NPHOJIH-
HKeHH# no dopmyiJe

82181 = [arSh'—l_' + N (I, ?2, aliz) :]/I:arSh_;'“—" N a, Fz, al'z)] .
1

72
(121)
KoagpduiueHt ¢puabTpauuy £, o dopmyae

ky o= (Q/2n1Sy) larsh (I o/r19) + N (g 119, 12)].  (122)

Taxum o6pasom, o jaByM HabmiozaTeJbHHM CKBaXXHHaM HAaxo-
AUTCA JOBa 3HAYEHHS KR, KOTOPhIeé MOTYT HECYLIeCTBEHHO pAaCXOJLHTHCSA
Mexay coboi. 3HaueHue k, onpepenasercda no ¢opmyae (115).

5.26. ByxXx- H TpeXcJAOHHHE NAACTH, OCHOBHHE
CAyvyYaHm.

B paspensioliHX CNOAX KECTKHA pexuM (PHAbTpaUHH, T. €. Npo-
ABJIEHHEeM YNPYIHX 3amnacoB pasfelslollero CJI0A MOXHO mnpeHeOpeub

5—272 113
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TaObanuuna 19

A‘r (Tt ;-1 {x’ll) HPH DHBHHK &!'

0,6 | —0.,6 ] 0,8 | —0,8 | 0,9
0,1837 | —0,09437 0,03225 —0,1180 0,4612
0, 1830 —0,09382 0,3216 ~0,1173 0,4602
0, 1695 —0,08243 0,3027 —(, 1025 0,4383
0,1433 —0,06209 0,2655 —0,07616 0,3948
0,05320 —0,01495 0,1202 —(0,01775 0,2100
0,01961 —0, 00500 0,04979 —(0, 005925 0, 1002
0,3701 —0,1911 0,6487 —(0,2391 0,9267
0,3687 —0,1899 0,6468 —0,2375 0,9245
0,3404 -0, 1659 0,6073 -—(,2063 0,8789
0,2870 —0, 1243 0,5315 —0,1525H 0,7902
0,1064 —0,0299 0,2403 —0,0355 0,4200
0,03921 —0,01000 0,09958 —0,01185 0,2005
0,5622 —0,2927 0,9829 —0, 3667 0,401
0, 5600 —0,2907 0,9797 —0,3640 1,398
0,5141 —0,2516 0,9160 ~—0, 3130 1,324
0,4313 —(0, 1868 0,7985 —0,2291 1,187
0, 1596 —{0,04482 0, 3604 —0,0b323 0,6300
0,05882 —0,1600 0,1494 —0,01777 0,3007
0,9802 —0,5258 1,698 —0, 6609 2,404
0,9747 —0,5208 {1,690 —0,6b44 2,395
0,8759 —0,4341 1,554 —0,5406 2,239
00,7229 —0,3127 1,337 —0,3833 1,987
0,2658 —0,07463 0,6005 —{), 08663 1,050

0,0982 -0,2499 0,2489 —0,02962 0,5012
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~0,9

—0, 1289
—0, 1281
—0,1116
—0,08241
—0,01893
—0,06316

—0,2612
—0,2595
—0,2247
—0,1650
—0,03786
—0,01263

—0,4007
—0,3978
—0,3409
—0,2478
-—0,05677
—0,01894

—0,7734
-—0,7161
—0, 5892
—0,4146
—0,09452
—0,03157

0,95

0,600

0,59386
0,5751
0,5282
0,318l
0,1740

1,204
{,202
1,153
1,0570
0,6363
0, 3481

1,818
1,814
1,736
1,587
0,9544
0,5221

3,103
3,094
2,927
2,655
1,591
0,8702

N (1. r, Olye) MIPH PA3HHIX Oy

—0,95

—0, 1341
—(, 1333
—0,1159
—0,08536
—0,01948
—0,00650

—0,2718
—0,2700
—0,2334
—0, 1709
—0,0389
—0,01298

—0,4171
—0,4140
—0,3542
—0,2567
—0,0584
—0,01948

—0,7536
—0,7459
—0,6124
—0,4294
—0,09722
—0,03244

0,98

0,7738
0,7726
0,7482
0,6990
0,4708
0,2955

1,552
1,550
1,499
1,3988
0,9416
0,5909

2,341
2,337
2,255
2,100
1,412
0,8864

3,978
3,968
3,795
3,010
2,304
2,477

—0,98

—0,1371
—0, 1362
—0,1183
—0,08696
—0,01966
—0,00647

—0,2778
—0,2759
—0,2383
—0,1741
—0,3922
—0,1294

—0,4264
—0,4232
—0,3617
—0,2615
—0,05896
—0,01941

—0,7707
—0,7628
—0,6254
—0,4374
—0,09816
—0,03234

1,0

1,038
1,037
1,012
0,9612
0,7189
0,5135

2,081
2,079
2,026
0,1923
0,1438
0,1027

3,135
3,131
3,047
2,887
2,157
1,540

5,303
5,293
5,115
4,822
3,595
2,507

IT1podoascenue

—1,0

—0,1382
—0,1373
—0,1191
—0,08722
—0,01900
—(,00568

—0,2802
—0,2783
—0,2400
—(, 1746
—0,0380
—0,01136

—0,4301
—0,4269
—0,3642
—0,2623
—0,05698
—0,01704

—0,7781
—0,7700
—0,6300
—0,4386
—0,08486
—0,02841
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0,10

4,854
4,829
4,296
3,815
3,244
2,887
2,629
2,427
2,262
2,123
2,003
1,898
1,805
1,216
0,902
0,700
0,568
0,453
0,373
0,310
0,260
0,219

0,0488
0,0130

0,60

1,555

1,505
1,553
1,542
1,521
1,493
1,459
1,423
{,386
1,349
1,312
0,996
0,778
0,621
0,504
0,415
0,345
0,239
0,244
0,207
0,0473

0,0128{ 0,0126

| 0,20 | 0,30 | 0,40 | 0,5
3,006 12,745 | 2,229 | 1,849
3,005
3,457 12,743 | 2,229
3,288 2,710 | 2,225 | 1,849
2,952 12,569 | 2,181 1,838
2,690 12,411 | 2,103 | 1,806
2,482 12,266 | 2,016 | 1,760
2,311 {2,137 | 1,928 | 1,708
2,167 {2,023 | 1,845 | 1,652
2,044 |1,921 1,767 1,597
1,935 {11,829 | 1,695 | 1,544
1,839 |1,746 | 1,627 | 1,492
1,753 | 1,670 1,564 | 1,442
1,194 |1,600 1,115 | 1,059
0,890 10,871 | 0,846 | 0,814
0,693 |0,681 | 0,665 | 0,645
0,563 {0,545 | 0,634 | 0,521
0,450 (0,444 | 0,436 { 0,427
0,370 {0,366 | 0,361 | 0,353
0,308 10,305 | 0,301 } 0,200
0,258 10,256 | 0,253 | 0,249
0,218 (0,216 | 0,214 | 0,210
0,0487 10,0485 0,0482( 0,0477
0,013010,01301{ 0,0129

+ 3

r

0,70 | 0,80 | 0,90 |
1,321 | 1,131 | 0,974
1,321 1,131
1,321 1,131 | 0,974
1,318 | 1,130 | 0,973
1,309 | 1,127 | 0,972
1,206 | 1,121 | 0,790
1,277 | 1,112 | 0,966
1,255 | 1,099 | 0,959
1,231 1,085 | 0,951
1,205 | 1,068 | 0,941
1,179 | 1,051 | 0,930
0,928 | 0,858 | 0,786
0,737 | 0,693 | 0,648
0,594 { 0,665 | 0,535
0,486 | 0,466 | 0,444
0,402 | 0,387 | 0,371
0,335 | 0,324 | 0,312
0,282 } 0,273 | 0,264
0,238 | 0,231 | 0,224
0,202 | 0,197 { 0,191
0,0460  0,0452 | 0,0444
0,0125] 0,0123

1,0

0,842

0,842
0,842
0,841
0,836
0,834
0,832
0,826
0,819
0,715
0,601
0,502
0,421
0,354
0,300
0,204
0,217
0,186

0,0394 | 0,0335
- 0,01121 0,01121,0,0100

1,6

0,428

0,428
0,428
0,427
0,427
0,414
0,281
0,341
0,301
0,263
0,229
0,199
0,173
0,151

Wa (U, rj=£exp(—-x-?2/4x) dx/x; Wp (U, 0) =W (U); Wn(or_")=2Kﬂ (F)

Tabauma 20

2,0

0,228

0,228
0,227
0,221
0,210
0,194
0,177
0,160
0, 144
0,128
0,114
0,0210
0,0071

3,0

0,0695

0,0695
0,0684

I 0,0691

0,0681
0,0664
0,0639
0,0607
0,0572
0,05634



H NOCTYIJIeHHe BOAHR B onpobyeMulfi nnact o6yciaoBJeHO JHWb Iepe-
TeKaH¥eM H3 COCeJHHX BOJOHOCHHX IJacTOB 4Yepe3 HECKHUMAEMhH CJIOH.

B pasjensioliux C¢J0sX YIODPYrHH DeXHM (HALTPALUH, T. €. ynpy-
rUe 3anace pasgeasiolero ¢ja0s YYHTHBAIOTCH, H NOCTYIJIEHHe BOJAH B
onpo0yeMH NNacT OCYLIECTBJAASTCA 3a CYET YIOPYroeMKOCTH pa3jelib-
HHX cJ1a0OoNpPOHHIIAEMHX CJIOeB H [epeTeKaHHEeM uepe3 HHX U3 cocel-

HHUX MJ1aCTOB.
Pasneasiionuii ¢jofi OTCYTCTBYET, ONnpodyeMbiii HANOPHHH

nepekpHT cAabonpoHHIAeMBMH BOAOHOCHHIM O€3HANOPHHIM

TOM (NOKPOBHHE OTJIOKEHHA).
5.27. OnpejeneHne napaMeTpoB HPH KECTKOM PpexHME (HIABTPA-

LYK B Pa3fensioneM cJoe.
. Hamop 8 ropusoHTax, 3 KOTOpPHX NPOHCXO-

JUT NEpeTOK, NOCTOSAHEH.
OcHOBHasA pacueTHas 3aBHCHMOCTb HMeeT BHA

S = (Q/4nkm) W4 (U, 71), (123)

rae U=r?/4at, r=r/B, B — napaMeTp NepeTeKaHus, B-—=]/ kinmolko —
NPpH HAJHYHH OZHOTO CJa0ONpPOHHIAeMOr0o pas3deNbHOro €0 H B=
=1/ ﬁmuﬁom npu AByx caoax Wy(U, r) —raba 20),
Wu(0; r)=2K,(r), Ko(x) — dyuguus Dbeccens HyJeBOro mnopsjixka BTO-
poro poZa oT MHHMoro aprymenta (taba. 21) mpu ¢>(2,5—5,0) B%a,
Wo(U, r) ~2Ko(r) (npu r<<1,0), Wo(U, 0)=E.(—U); k&, ko, koo u m,
Mo, Moo COOTBETCTBEHHO — KO3(p(PHUHEHTH (HUIbTpaudd H MOIIHOCTH
ONpoOyeMOro mJjacrTa 4 pasaenbHLIX CJOEeB.

Ha rpaduke S=f(lgf) oOBUHO BHAEAATCA YYACTKU: TNPAMOJIH-
HeAHBIH yyacTOK (A0 TOYKH nepern6a) — HaeT riaBHbiM oOpasoMm cpa-

J1aCT,
TOPH30H-

Tabaunma 21
4 e* Ko (x) | ¢* Ko (x) X e Kr,; (x) et Ko {(x)
|
0,01 1,010 | 4,721 4,768 | 0,60 1,822 | 0,777 1,416
0,02 1,020 | 4,028 | 4,109 | 0,70 2,013 | 0,660 1,330
0,03 1,030 3,623 | 3,733 | 0,80 2,225 | 0,565 1,258
0,04 1,040 | 3,336 | 3,472 | 0,90 2,459 | 0,486 1,197
0,05 1,061 § 3,114 §} 3,273 1,00 2,718 | 0,421 1,144
0,06 1,061 2,932 | 3,114 1,20 3,320 | 0,318 1,087
0,07 { 1,072 | 2,779 | 2,981 1,4 4,055 | 0,243 0,988
0,08 1,083 | 2,647 | 2,868 1,6 4,953 { 0,188 0,930
0,09 1,094 ;| 2,531 2,769 1,8 6,049 | 0,145 0,882
0,10 1,100 | 2,427 ) 2,282 | 2,0 7,389 | 0,113 0,841
0,20 1,221 | 1,762 | 2,140 | 3,0 20,085 | 0,034 0,697
0,30 1,349 | 1,372 1,852 | 4.0 54,598 | 0,011 0,609
0,40 1,491 § 1,114 1,662 ) 5,0 148,413 | 0,0037 0,547
0,50 1,643 {1 0,924 | 1,524
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Puc. 26. OTKkauka NPH MNepeTexaHuu U3 BOROHOCHHX TOPH3OHTOB € NO-
CTOSAHHEIM HANOpPOM

a — GHILTpAaNHOHHAA cXxeMa; 6 — noayaoraphadmagecKkuii rpadHK nNpocieXHBaHHA

60TKa ynpyrux sanacop omnpobyemoro njaacra (Ha 3TOM paHHeM 3Tamne
OTKaykKH olpeleJileHHe napaMeTPoOB 3TOro naacra NPOH3BOAHTCH KaK H
AJI1 HANOPHOTO H3QJNHPOBAHHOIO INIacTa, MNepeTeKaHHe 3Aech elfe He
CKA3HBAETCA) M JOKHOCTAIHMOHADHHIA pexuM ¢UIbTPaANUH, rpadux
S==f(lgt) ropusoHTaNbHAA JHHHA, BeCh pacxol OTKAuKH obecneuyHpa-
€TCSA NepeTeKaHHeM.

Ilaa nepporo yuactka rpadpuk S=/[(lgf) Moxer HMeTb NJaBHHIE
KPHBOJHHEHHKE OYepTaHHd, TOrAa HCOOAB3YEeTCH OCHOBHAM 3aBHCH-

mocTh (123).
Iasa BToporo yyactka (IpH ero CyUECTBOBAaHHH) HCHONb3YETCA

¢opmyana Teiica, B kotopoit Wr(U, r)=2Koe(r).
MaxkcyuMasbHO® NOHMXKEHHE B MOMEHT HAaCTYIJIEHRA CTalHOHAapHO-
ro pexxuma (pHc. 26) onpeAefMHTCA COOTHOLIEHHEM

Smax = (Q/2nkm) K, (r), (124)
a npu r=r/B<0,2—0,3 nmeeM
Smax == (Q/4nkm) In (1,12B/r). (125)
Orciona onpenensercs £ no ABYyM HaO/MoORAaTeJbHBIM CKBaXXKHHAM
k= [0,183Q/m (Smax, — Smax,)] In (ra/ry). (126)

Touka nepern6a (puc. 26) S=S,/2 m® mnacrynaer npu f{=rB/2a.
YKNOH B TOoYKe neperufa omnpegensiercsd no bopmyJe

C =0,183Q/km. (127)
118



OTHOWIEHHS MeXJV TOHHXKEeHHEM Sy H VKIOHOM KacaTeJLHOR B TOUKe
by onpenenfAeTC COOTHOMICHUEM

2,3(So/C) = F (r/B), F(r/B) = e"8 K,(r/B). (128)
Orciofa onpeiensercs BeAHuuHa B — napaMmeTp nepeTeKanus.
[lapameTpn ¢ n £ onpeaeisiiloTcsi COOTBETCTBEHHO IO (opMYyJie

a =rB/2%,, k= (0,08Q/S,)K, (r/B) (129)
HJAN

k= (0,183Q/C) exp (— r/B). (130)
Kosbduuunent C onpepensiercs Ha OCHOBAHUM AAHHHX rpaduka S=
= f{lgt) no dpopmyne

C = (S2— S;)/(1gty— 1gty), (131)

rae S; u §) — opAHHATH KacaTeJLHOH.
IIpu n3secTHOM & n B onpeaeasercs k.

ko = mg km/B2, (132)

[IbeaonpoBogHOCT I1ACTA MpPH H3BeCTHHWX B, r, t ¥ km wMmoXer
6HTH onpeneseHa u3 (123) ¢ nomomwpio tTabauu Wy (U, r).

Hcnoansya (124) v paHHBe 10 HeHTpaJBbHON H HabmozaTeJbHOM

CKBAXXKHHAM C VYeTOM JOIOJIHHUTEJBLHOrQ CONPOTHBAEHHA, HA OCHOBE
NPHUMEHEHHA MeTOXAa NPOU3BONBHEIX TOUEK oqnpefensieM mnapamerp B

So/Sy = [Ko (ro/B) + Co] /[ Ko (r1/B) + Tl (133)
Beauuuna k& onpegpeasiercst U3 (124)
k = (Q/2nmSm1)[ Ko (r1/B) + o1l (134)

Ilpn ussectnom B, k& u my Haxogurcs ko=memk/B2.
Ans onpenefieHHs napaMeTpOB MOXeT OLITh HCNOJB30BAaH TaKXke Me-

TOA 3TajJOHHOH KpHBoH [21, 26], yuHTHIBasA ero HeLOCTAaTKH, OH 3JECh
He paccMaTpHBaeTCH.

2. Hanop B ropHsoHTax, H3 KOTOPHX HPOHCXO-

AHT nmepeToX, H3MeHAeTcCd KoabdHudeHTH nbe30NpoOBOAHO-
CTH B fABYX rOPH30HTAX PAaBHH (pacCMaTPHUBAETCA YCAOBHE NepeTOKa
TOJLKO K3 OJHOrO BepPXHEro rOPH3OHTA B HHXKHHH uyepe3d c¢1alONpPOHH-
aeMblfi CJ0O#).

IIpn oTxKayke ¢ NOCTOSTHHHIM pPacxXxoAOM H3 HHXKHero TrOPH30HTa

(puc. 27) noHuXKeHHe B HeM S; ¥ B cocenHeM TOPH30HTe Sy onpege-
Jsaercs no dopmyaam [26]:

Sy = (Q/4nT) [W (U) + To/T, W (U, 7)}; (135)
S, = (Q/4xT) W () — W (U, r)l; (136)

T=k1m1—[—kzm2; B = V k1k2m0/koT y
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Puc. 27. TlepeTtekanne B ABYXTJIACTOBON CHCTEMeE
a =~ QHabTpanHoHHAaA c¢XeMa; 6 — rpadHK CHHIKeHUS Hamopa

spe 7, u T,— NPOBOAMMOCTH MEpBOro H BTOPOrO OTHOCHTENBHO XOpO-

110 NPOHULAEMHX IJIaCTOB.

[Ipn Gosbmwinx 3HavyeHHsax U (HayaJbHBI NEePHOA OTKAa4YKH) BJIHSA-
HHE OTKAauKH Ha CHHXKeHHe Hanopa B BepXHEM TODH30HTE He CKa3kBa-
ercs, T. e. Sp=0, a 3aKOHOMepHOCTbL CHHXKEHHA Hanopa B INePBOM
{(HHXHEM) ropHU3OHTE ONMHUCHIBAETCH YpaBHEHHEM

= (0,08Q/ky my) W (U). (137)

IIpn t>>2,78 r%/a noHu:KeHHe B 3TOM TOPH30HTE OMNpeNeNAeTCA
no d¢opMmyae
Sy = (Q/4nky my) In (2,20a, t/r?). (138)

B neproh XKBasHCTAlMOHADHOro pexkXHMa, KOrja Inpouecc nepepac-
npeneseHdst JaBJeHHs B O0OHX CnOAX 3aKoHuHJiacs, BMecto (139) nu

(136) umeem:
S, = (Q/4xT) {In (2,25a; ¢/r2) - 286K, (r/B)]; (139)
So = (Q/4nT) [1n (2,25a, t/r?) — 2K, (r/ B)]. (140)

I'padpuk S=flg(f) uMeer aBa npAMOJHHEHAHBIX y4YacTkKa, YKJOHH KOTO-
PHX ONpeaenfloTCd 3aBHCHMOCTAMM

C;=0,183(Q/T,) u C3=20,183(Q/T). (141)
N3 (141) naxoasires Ty u T, onpegeasiorcs 2 H ko
Ry =0,183Q/my Cy; ko = (T — Ty)/my. (142)
B Touke conpskKeHHA ITHX YYACTKOB coOJionaeTcs pPaBeHCTBO
In (2,25a, t/r?) = 2K, {r/B). (143)
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N3 (138) npn ussectuom T, onpenenseMm a,

a,= 0,445 (r}/t,) exp (4xT,/Q). (144)
[Ipn muspectHoM a; u3 (143) maxopurca B
Ko(r/B) = 0,5 In (2,250, ¢/r}). (145)
Kospduuuenr punbrpauuu Ry onpenenasercda no ¢popmyJie
kg = (k1 kg my ing mo)/[ (kg my <~ kg m3) B]. (146)

IIpy Hanpuup B BepXHeM TrOPH30HTe HAOMIOAATENBbHOH CKBAXKHHH
pacyeT MOXKeT NPOBOJAHTHCA IO HopMyJie

AS = 8; — Sy = (Q/4nky my) W (U, 7). (147)

Onpenenenre napaMeTpOB NPOH3IBOLHTCH MO TEM XK€ 3aBHCHMOCTAM,
KaK H IpH NepeTeKaHHH K3 BOROHOCHOI'O TOPH30HTZ C NOCTOSHHHM Ha-
IOPOM.

8.28. Onpexenenne napaMeTpoB IpH YIPYroM pexHMe (HILTDALHH
B pasiensiioiueM tJjoe, KOTOPHH OKa3hiBaeT CYLIECTBeHHOE BJIHfAHHe HA
OTKaYKy [IpH 3HAYHTENLHOH CHKHMAEMOCTH NOPOJA 3TOIO CAOA.

OcHoBHas pacyeTHass 3aBHCHMOCTb MMEET BH/JI

S = (Q/4nkm) H (U, ¥), (148)

rae H(Uy) — dyekuus Xawryma, cMm. Taba. 22; U=r?f4at, y=0,25rA,
A= (Ro/kyms) VCI1/£IQ, ﬂu=kﬂmOflL;, a;=k1m1/u;. I1a dopMyaa nonyuye-
Ha JJs OTHOCHTEJbHO MaJblX 3HAYeHHH BpeMeHH IpH t<0,25m%/ag, 110-

Ka BJHAHHE CMCIKHOIO I1JIaCTa HE CKAa3HhBAE€TCA HAa pE3YJAbTaTaxX OTKA4UKH
H3 OCHOBHOTI'Q I1JaCTa,

IMpu V;t_<0,1-—0,2, [o=(ko/p*mo) (HE/M')z] COpPAaBEJJHBO pelile-

Hue Telica, T.e. H(U, v) =W (U).
IIpn U>10%* pmecto (148) HMeeM

H (U, v) = 0,51n(0,44/Uy?) (149)
HJIH
S, = (Q/4nkm) 1n (2,8(km)’ ay t/ kg r*). (150)
Sto ypaBHende npsamod S=f(Ig{);
S=A4Clgt; (151)
FAE
A=CIlg (2,8 (km)* ayto/r' k) (152)
t
C = (2,3Q/8nkm) = [S (tz) — S (#1)] / g —f—- : (153)
1
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Orciopa onpeaensierca

k=2,3Q/8nCm. (154)

I'padux S=f(lgt) umeer aABa npaAMOJHHeAHHX yyacTka. IIpoasuB nep-
BHIl Y49acTOK A0 iepeceueHHs ¢ ocbio lgf, moayuum npu S=0 A=
=-—(C(lg {) u onpeneniM BeJHIHHY Go IIPH H3BECTHOM Ko

a, = 0,357 (ri/ty) (k, 7,/km)? exp (2,34/C). (155)

[Ipn u3BecTHOM & ompenenuM no HabawRaTeabLHOH CKBakKHHe HA MOMEHT
BpeMeHH f; GYyHKIHIO

H (U, v)= 4nkmS,;/Q. (156)
YyuThiBal,, 4YTO TNPH H3BECTHHX 7r; H [, U(a)=r?/4a H y=

= (kun/"-lkm]/a-o)/]/a;v(a), TaK Kak ko/fagonpenenﬂe'rca u3 (155),
HOJYIHM

H (a) = 4nkmS,/Q. (157)
Otciofa 3a7aBasAch Pa3JHYHLIMH 3HAYEHHAMH napamerpa @ mo taba. 22,

HafileM TO ero 3HaueHHe, KoTopoe Oyaer orBeuaTb paBeHcTBY (157).
3ateM onpeneaseTcs BenuunHa n*=Rkm/a. Bonee yno6HO HCIOJB30BATh
B KayecTBe PaCYETHON 3aBHCHMOCTH ciaeayiomyw [13]:

S(r, &) =(Q/2nkm) [In (R (#)/r) — 1 -+ (r/R ()], (158)

raie R(f) — ycnoBHBIH pajanyc BJIHSHHSI B MOMEHT BpPEMeHH OT Hadanaa
OTKAuKH

R2(t) = (6a/p) [2V pt— 1+ exp (2V 7t )], (159)
rae p= (kea)%/aqs(km)?2.
Ilo pasHocTH NOHUXEHHH AS B ABYX OGJHKaHIIBEX HabJa0AaTeNbHBIX
CKBaXKHHaX (Ha MOMEHT BPeMeHH B KOHeYHBIH Nepuoj OTKAYKH), YIaJeH-
HHIX OT LEHTPAaJbHOR HA Iy H Iy, ONpelensierca o dopmyae Hiomon (k).
3arem no (158) Haxomutrca R(f) M yrouHeHHOe 3HaueHHe R no ¢opmyJe

k= (Q/2amAS)(In (ro/ry) — (ro — ry) /R (8)]. (160)
Hanee no yrouHeHHoOMYy 3HaueHHdo 2 no (158) naxoauwTcs 3HayeHHe
R%(f) — ocpenneHHoe s pa3audHHIX (ABYX) CKBaXKHH.

Beanunna R(f} Ha MOMEHT BpeMEHH [, 1O TOKa3aHHAM JBYX Ha-
O/1104aTeJIbHRX CKBAXXHMH MOXKeT OHTb TaKXKe OIpelejieHa METOAOM IIo-
CJCA0BATEJNbHBIX NPHOJHKEHHH H3 BHPAaXeHHS

S (ra, ) ( R (¢,) ) I ” R (%) )
—_———— = n{—|—1 4 —=— —_— | —
S (ri, %) [n Ta T R (#1) ] ln( Ty

— 14 (161)

Rty I
Hast ynpomenus pacueros Mo)keT OHTH HCHOJB30BaH rpadHk (puc. 28).
H3 shpaxkenus (161) mpu wussectHoM R (f;) HaxomuTcs mapametp &.
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°o B o o© "'ag o © Puc. 29. Cxema crtpoenns

IBYXCJOAHOR TOMIIH

Hafina Si(ri,f2) u S:(ry, f2) Ha BTOpPOHl MOMEHT BpeMeHH HaXOIUM
R(t). 3ateM ucrmosbays (159), moayunM BupaxeHnme Aad OnpeLeseHHs
napaMerpa p METOAOM WOCACHOBATENbHHX NPHOAYUIKEHUH

R (1) IR (1) = |2V pty — 1 exp (— 2V ot )|/ [2V 2ty —
—I4exp (— 2 Vpty )], (162)

Hanee u3 (159) npu H3BeCTHOM P HAXOAMTCSH MapaMeTp 4.
Jlas onpelenends ao HeOGXOAMMO, KaK H B NEPBOM Ccaydae, ompe-
ACJIHTb HE3ABHCHMBIM !yTeM Ko, HalpuMmep, B JaGOPATOPHLIX YCJIOBHSIX.
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Torza napaMeTp a, onpeneatIcs no Gopmy.e

ag = (17/p)(ky a/km)2. (163)

5.29. Onpenenenyne napaMe1poB B ABYXCJOHHOM INJacTe: HaNOpHHH
11aCT C BLICOKOH NpOHMIEEMOCTBIO mepeKphiT (pHC. 29) cnabonmpoHHILae-
MEM Oe3HanopHBIM BOJAOHOCHBIM ropu#3oHToM. Ob6a ropH3oHTa HMelOT 0O-
HUA ypoBeHb (cO CBOOOAHON NMOBEPXHOCTBIO B BEPXHEM M HaNOpHOHN —
B HHXXHeM). DTOT cayuall saBJseTca OAHHM H3 HanboJee THNHYHHX.

B nauanwubptit nepruon (neppulfl 3TAN) OTKAYKH NPOUCXOAHUT CpaboTKa
YIpyrux 3anacoB. B 3TOT nepnol cpabOTKH YPOBHS B BEDPXHeM cJjoe He
MPOUCXOAHT. MeTonuKa onpejesieHHa NapaMeTpoB Ha 3TOM 3Tane Takasd
JXe, KaKk B NpHBEACHHOM BHILIE AJS HANOPHHX IIIACTOB C yYeTOM Tepe-
TeKanus. [lpu 3ToM paccmaTpuBaeMbH 3Tall BKJAKYAET TPH NepHOAA
BpeMeHU: ] — ynpyruid pexuM H30JAPOBAHHONO HANOPHOro mjaacra (no
ypaBHenuio Tefica), ero nNpoNOJIKHUTENbHOCTh XapaktepHsyerca fyn<

<(0,01—-0,04)"p—; 2 — ynipyroe neperekande (10 YpaBHEHHIO XaHTyNIa

»
H(U, y), ero nponoJxurelbHOCTh XapakTepusyercss #,n==0,1moly [kn;
3 — HayaJO mepeTeKaHHsi M3 TrOpH30HTZ CO CBOGOJHOA NOBEPXHOCTHIO

(mo ypasuennio W (U, ?) JJIST MepeToKa ¢ NOCTOSHHBIM HamopoM).

Bropoii sTan — HaupHaloT CpabaThHIBATBCA 3aNacH IPaBHTAIMOHHOM
€MKOCTH JIOKPOBHOTO CA0fA H CHHIKAIOTCS YPOBHU CBOGOAHOIR NHOBEPXHO-
CTH; YTO MPUBOAHT K Kaxyuencs crafuau3aliyd HANOPOB B HUXKHEM
I1aCTe — BO3HHKaeT JOHocrauuoHapuuil pexuMm. Onpezpenerue mnapa-
METPOB NPOBOJHUTCSA HA OCHOBe MCMONB3OBAHMS 32BHCHMOCTEMH

Smax = QK (r/B)/2nkm. (164)

Tperuit sTam — CHH)KeHHe HANlOpa OmpenesseTcs LENHKOM rpaBuTa-

[IHOHHOH BoJoOoTAa4Yed uo. KoHeuHLIA y4acTOK rpaduka siBaseTcs MOpef-

CTaBHTEJbHLIM YYacTKOM JMAJf AaHHoro srtana. OH BO3HHKaeT uYepe3
BpeMs

5 5tote (165)
Ro
rae fAcp — CpeAHAST MONIHOCTh O€3HANOPHOIO BOJOHOCHOTO TI'OPH3OHTA
(Bepxuero).

[Ipn sTOM npunMMaeTcs ABa JONYIUEHHA: CHHIKEHHE HanopoB B oGonx
CNOAX MPOHCYOAHT CHHXPOHHO, NEDETOK I'PABHTAIHOHHOH BOAH H3 BEPX-
HEro C¢JI0s CO CHHXKEHHBIM HAllOPOM B HHMXKHHA CJIOH Upoucxomur Ges
samasaniBanug. O6pa6oTKa NaHHHIX TNPOHU3BOAATCA KaK [ HANOPHOIC
nnacra crnocobamu BPEMEHHOrO, IJIOIAJHOIO HAH KOMOHHHDPOBAHHOTO
npoc/iexkuBanus. EcAH TpOHHUAEMOCTh BEPXHETQ CJOSt OMeHb HH3Kasd, TO

AN pacueTa mnapaMeTrpoB uesecoofpasHO HCIOJb30BATH cJjaeayloliee
ypaBHEHHE:

S(r, 1) =(Q/2nkm) [In(R ()/r) — 1+ (r/ (R (1))], (166)
R(t) = (12a/a) {[t — (1 —&)/cx] [1—exp (— aBef)]} , (167)
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rae a=T/p*, a= (po+p*)/pn*, Po="~ko/tohico,
rne po Ro — BOROOTAAYa H KO3(P(GHUHEHT QHIBTPANHH BEePXHEro CJOS.

[pu po>p* H > (3—5)U*hep/Ry HMEEM
R2 () = (12km/po)(t + (1/Bq))- (168)

Kak u panee mo (158) um (160), onpenensierca mapaMerp Ha ABa MO-

MEHTA BPEMeHH.
Jlasnee onpenensercs ¢ yuerom (168)

P=(1—[R()/R(E)I2)/(R () /R (t2)]* G2 —1t1)- (169)
[Tpu ‘H3aBecTHOM P onpenensioTes We B Ko
wo = (12km/R2 (t) (£1 -+ (1/8)), ko = BMohicp- (170)

OTKayky B Nopopax, HMeINuX creHpHYecKHe
¢GUALTPALHOHHBIE CBOHCTBA

5.30. TpempHOBaTHe H 3aKapCTOBAHEHHE IIOPOAB XapaKTepPH3YIOTCA
CYIILECTBEHHOM HEOJAHOPOAHOCTHIO H AaHH3OTPOMHend QHIbTPAUHOHHHIX H
€MKOCTHBIX CBOHCTB. YKAa3aHHHE IIOPOAB C T'HAPOJAHHAMHUECKOH TOHUKH
3pEeHHsT pacCMaTpPHBAIOTCA Kak MNOPOAH C JIBOHHOH NOPHCTOCTBIO — JABE
Cpenbl, BJOXKeHHbie 0JHa B APYTYIO:

nepBasi CpeAa — MAKpOTpeLUUHH (OTAeJbHEHE TEeKTOHHYECKHe 30HH,
KapcTOBHE IIOJIOCTH H KaHaJdbl) ONpenengioT B OCHOBHOM IPOHHLAEMOCTH
NOPOJ;, CHCTEMa 3THX NYCTOT XaPaKTEePH3YETCH HU3KOH €MKOCThIO H Bbl-
COKO#H Nbe30NPOBOAHOCTLIO (YPOBHENPOBOAHOCTBIO);

BTOopas cpeaa — ON0OKH NOPOAB, pasiensieMble MaKpOTPEIIMHAMH,
o6aajfaloiliHe NYCTOTAMH BTOPOro nopsaxa (mopaMH) onpenensioT B oc-
HOBHOM €MKOCTHBIE CBONHCTBA; CHCTeMa 3TUX NYCTOT XapaKTepusyercs
TOBLILIEHHOH €MKOCTBIO H OTHOCHTEJNBHO HH3KOH I1he30NPOBOAHOCTHIO.
YKa3zaHHble CHCTeMH TMApPaBJHYECKH CBf3aHH NyTeM NepeToka H3 6J0-
KOB B TPEHLIHHH.

llo ycnopusaM ¢GHABTPaUHH paccMaT[HBaeMble HOPOAK pas3Aensiorcs
Ha CAEAYIOUIHE THIIH:

1. TpemunoBatass nopoaa, B XKOTOpoA OJOKH HENPOHHIZEMBl H HX
IOPHCTOCTh BECbMa MaJjid; OCHOBHhLIE 3aMachl XHIAKOCTH COAEPXKATCH
B TPeIHHaX (TpelHHb XapaKTepU3VIOTCS PaCKphHITHEM OAHOro NOPAAKA);

2. TpemHHOBATO-NIOPHCTHIE NMOPOAH — IPOHHLAEMOCTh TPYHTa Onpe-
jeasercsa NpeMMYIIECTBEHHO TpELHHAMH, 2 MOPHCTOCTD — MOPHCTOCTLIO
ON0KOB, B DEAKHX CJAYUYasiX MOPUCTOCTh CHCTEM MOXKeT OHTb COnocra-
BHMa.

3. TpelIHHHO-TpeIlHHHBIE — NOPOAKW C IBYMSA H §ojee CHCTEMaMH
TPEUHH DA3HOrO0 PacKPRTHA (HA T'YCTYIO CeTb MHKDOTPEUIHH Pa3/IHYHOIO
TEHE3HCA HANOXeHa OTHOCHTEJbHO pejkas cetb 06oJiee KPYNHHX Tpe-
IIMH); 32KOHOMEDHOCTh (PHIIBTPAUHH B NOPOJaX € <«ABOAHOM MODPHCTO-
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Puc. 30. XapakrepHas ¢opMa rpadukos mnpocaexusanuss S=[(ig )
IpH OTKauKe H3 TPEUHHHO-KapCTOBHX IIOPOA

CThIO® Xopomo omnucnBaercs ¢opmynaMu Tefica-xekoba, oaHAKO HC-
flob3oBaHHe 3THX GOpMYJ MOXKeT OHTb OCYHIECTBJIEHO TOJbKO Yepes
HeKOTOpOe BpEeMst T, T. €. C 3aNla3AbIBAaHHEM.

Bpems t© XxapakTepH3YeT NepHOJ BHIpaBHHBAaHHA HaNOpOB B ABYX CH-
CTeMaX H XapaKTepH3yeTCs CASAYIOUIHM COOTHOLICHHEM:

T=~Fk, B/ksa, (171)
rae ki v Ry — xo3dhduuHenTH PHABTPAUMH COOTBETCTBEHHO NOPOJX Mep-
Boi H BTOpoi cucreM, [ — cpenunfi pasmep 6J0Ka, @ — Ko3pdHUHEHT
fIbe30MPOBOAHOCTH (YPOBHENPOBORHOCTH), a=Fk/Ba+nsP; Bg— cxuMae-
MOCTb BTOpO# cpean (6.,10KOB), f — CXHMaEeMOCTh XHAKOCTH.

Takum o6pasoMm, dHABTPAUHA B IDYHTAaX C <ABOMHON NOPHCTOCTHIO»
gepe3 NMPOMEXYTOK BpEeMeHH T OCVUIeCTBJSETCH TAaK e, Kak H B 00big-
HOH MOPHCTOH CcpeAe.

Onpenennts BeNnHYHHY T 1O NPOBEHCHHA OTKAYKU IPAKTHYECKH He-
BO3MOXKHO, OH2 OHNpeAesfeTCH TOJBKO NyTeM aHaJAH3a JAHHHIX OTKauex.
Ha rpad¢mnkax S—Ig f suigensercs 3 yyacrka (puc. 30):

NEpEBHA YyY4aCTOK HAa YKasaHHOM rpadmke CBHIETeJbCTBYET
O TOM, YTO HCCJAeAyeMHH mnacT o061afaeT «ZBOAHOH NOPHCTOCTHIO?.
[Tpuuem ecan Ri>>k; H 1 <Kng, TO ABHXKEHHE XKHAKOCTH aHAJOTHYHO
ABHXKEHHIO B JBYXCJHOHHOM MJjacTe 0e3 pasfensiolmero ciaos co caabo-
(IPOHHILZEMbIM Oe3HaNOpHBIM BepXHHM. HHXKHHA paccMaTpUBaeTCs Kak
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Puc. 31. XapakTepuue ¢opMH rpadu-
KOB KOMOHHHDOBAaHHOI'O IIPOCJIEXXKHBA-
Hust S=f(lg {/r?) npu OTKayKax U3 Tpe-
LIHHHO-KaPCTOBHIX I/1aCTOB

a — rpaduku dopMmHPYIOTCA 6e3 3ana3abiBa-
HUA, 3bdexT ABOAHOA MOPHCTOCTH He NpoO-
aBJdgeTcaA; O — rpaHkH ¢ OOIMHM aCHMITO-
THYeCKHM VYacCTKOM, QOPMHDYIOTCS ¢ 3a-
naspblBaHHeM; 8 — rpa@HKH ¢ mnapaljeibe
HBIMH acHMITOTHYECKHMH vyuacTKamHd, ©&op-
MHDPYIOTCS € 3aNa3fabiBaHKeM, XapaKTEepPHLIM
IJs1 HHTeHCHBHO TPeUIHHOBATHIX ¥ 3aKapcCro-
BaHHBIX TIIOPOX; CKBaxKWHH: L[ — neHrpank-
Hasn: H-1, H-3, H-b — HaOaiopareJbHbie

aHAJIOr TPELIHH, BEpXHHH -— NMOPHCTHIX OJOKOB, JTOT yYacTOK rpaduka
COOTBETCTBYET NEPHOAY JOMHOCTAIHOHADHOTO pexuMa (QHAbTpAUHU H
XapaKTepH3yeT NapaMeTpbhl XOpOLIO NMpOHHLIAEMOH neppod cpelbl. OaHa-
KO TepBHIN y3acTOK (KpyTasi BeTBb Ja@) valile BCEro BHPOMXKA2eTCH, UTO
OTpaXkaeTcsd B BHAEe CKauyka ypoBHA B HauaJje OTKauk#. Ero npoaouxu-
TEJAbHOCTh OT HECKOJbKHX MMHHYT JO COTeH 4acoB. [Ipu oTHOCHTENBHO
OH3KHX 3HAYEeHHSIX MOPHCTOCTH (YIPYreeMKOCTH) ABYX Cpel 3TOT yua-

CTOK BOOOUIE MOXKET OTCYTCTBOBATD,
BTOPOH yYacCTOK—3TOT YUACTIOK OTBeHaeT YCJOBHAM (HABT-

pandH B OOLIYHOH itopHCTOH cpelie. OH sBNAETCA OJAHAM U3 OCHOBHHX M
10 HeMYy OIpeJeNsIoTCs IapaMeTpH, XapaKTepH3YVIOUHE ocCpelHEHHLIe
buAbTPALHOHHBIE H eMKOCTHBie CBOHCTBA BOJAOBMeELIAIONIER MNOpPOAH B
LeJOM;

HaHJAyUuIIHe Pe3VyJbTAThl NPH AUATHOCTHKE pacueTHHX rpadukoB aa-
IOT pe3yJbTaThl KOMOMHHPOBAHHOIO NPOCAeXHBAaHHUS, KOTOpDHE B 3aBHCH-
MOCTH OT CTPYKTYpPH TpPELIHHHOA HAH TPELUHHHO-KAaPCTOBOH CpeAbl H CO-
OTHOIIEHHS (PHIBTPAUHOHHEIX H €MKOCTHHX CBOHCTB NMYCTOT MOTryT OHTH
npeiacrasjaeHu (puc. 31):

a) ob6uiuM nojaynorapudMugeckaM rpaduxoM, dopmupyomHMcs Ge3
3anma3jnBaHHs, Korja 3(@QexT «ABOAHOh MOPHCTOCTH» MNPAKTHYeCKH HE
NPOSABJSETCS;

6) rpaduxaMH, aHaJOTHYHHMH rpadMkaM npH OTKayKax M3 6e3na-
MOpPHHIX nJaacToB (3ddexkr boynaroHa) ¢ oOWHMH AaCHMIOTOTHYECKHMM
yyacTKaMH, OPMHPYIOIMHAMHACA ¢ 8anasAHBaHHeM:
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B) CEMeHCTBOM rpaHKOB ¢ NapajyieJbHHMH aCHMI(TOTHYECKHMH yda-
CTKaMH, GOPMHUDPYIOLIEMHCA C 3aNa3ibiBaHUEM.

B nepBHX ABYX cJaydasix o6paboTKka pe3yJabTaTOB ONKTOB IIPOH3-
BOJHTCA KaK B OOMYHHX NOpHCTHX cpenax. Ilpm sTOoM onpepeseHHLe
napaMeTpHl IO BpeMEeHHHM, KOMOHHMPOB2HHHM H IJIOUXAAHHM rpadHKaM
IPOCJAEKHBAHAS COBNAJAIOT, @ B NOCJAEJAHEM Caydae pacueTH 1o rpadu-
KaM IJIOUIaAHOIO0 HPOCJeXXHBAHHA JRAlOT 3aBHIUICHHHE pPe3yJhTaTh, YTO
OCOOEGHHO XapaKTepHO AJS HHTEHCHBHO TpPeNIHHOBATHX H 3aKapCTOBaH-
HLIX MOPOAX.

B KauecTBe pacueTHHIX CJeRYeT B 3STHX CJyYasiXx NPHHAMATh KO3)-
(GHUHEHTH @, MOJyUeHHHE 10 HaOJMIOAATeJbHHM CKBaXHHAM, YAAJCHHLIM
OT ONHTHOHR r> (1,5—2)m.

TpeTHH y4acCcTOK—CBfi3aH ¢ MakpOHEOAHOPOLHOCTBIO BOAO-
HOCHOTO TODH30HTAZ HJIH ¢ BJHSHHEM BHEIUHHX IpPaHHL NJjacra, 4TO NpH-
BOJHT Ha BpeMeHHLIX HJH XOMOMHHPOBAaHHHX rpa¢uKax IpOcjexHBa-
HHSE K TOABJCHHIO KOHEYHOTO ydacTKa 6ojaee kpyroro (pmc. 30, 1116 —
HeIPOHHIAeMHN KOHTYp), Gosee moJiororo (puc. 30, III8 — konTyp nu-
TaHHSI) HAH rpaduk He H3MeHsieT cBow dopmy (puc. 30, 1IIa — Bausinne
rpalyl elle He CKasanioch). B HeKOTOpHX caydasix BAHSHHE TpaHHI Je-
dopMHUpyeT XapakTepHyio (¢opmy rpadmka, He NO3BOAASd BHAEAUTH B
rpaduKax pacueTHOro0 Y4acTKa; B 3TOM CJIyyae HCHOJb30BATH MeEToJ
I1xkeitko6a HeBO3MOKHO.

[Ipu BHOOpe pacyeTHHIX BpeMeHHHX M KOMOWHHPOBAHHBIX rpadHKOB
KpUTEPHH KOHTDPOJIBHOIO BPEMEHH B JAHHHIX YCJOBHUAX HEIPDHMEHHM; HX
BEIGOp OCYILECTBJMAETCH TONBKO HA OCHOBE KAUECTBEHHOrO aHAJH3A ONLIT-
HbiX 3aKOHOMEPHOCTEH H3MEHEHHS YPOBHS B Iipouecce OTKaYex.

B nnacrax ¢ pe3Ko HepaBHOMEPHOH TPEIIHHOBATOCTbIO NMapaMeTph
k u a MoryT OHTb onpejesaeHbl TOJNbKO MO BpeMEeHHHM H KOMOHHHMPOBaH-
HHIM rpaHKaM [pOCJCKHBAHHA, MeTOA IJIOIAJHOrO MPOCHEXHBAHUA
VPOBHSI HEIIDHMEHAM.

Oasa mpaBoMepHOCTH 0O6paBOTKH pe3yJbTaTOB OTKaueK (C TOYHOCTHIO
no 10 %) Gez yuera BAMSHHA rpaHul HeoOXOAHMO: a) AAS METOHA Bpe-
MEHHOI0O H KOMOHHHDOBAHHOTO NPOCAEKHBaHHA H3MEHEHHS YPOBHS #HC-
NOJMb3YIOTCA HabmoJaTrenbHHE CKBAXHHBI Ha paccTosHud ri<0,3L ot
ONLITHOH (L —- paccTosivve OT ONMHITHOM CKBaXXMHH A0 Oauxanmedi rpa-
HHUH Naacta); 6) aas cnocoba NAOIAAHOTO NPOCTEKHBAHHS H3MEHEHHS
ypoBHs — r; <0,45L.

5.31. AHH30TpONHBIE TOPOAH — 3TO NMOPOIH, B KOTOPHX Ko3pdrun-
eHT (GHAbTpPAlMU 3aBHCHT OT HampaBJeHns ¢uabTpauud. B3anmuO mep-
NEeHAUKYASPHEe HaNpaBJeHHA, NO KOTOPHM KO3(pPHUMEHT PHILTpPAIHA
MMeeT MHHHMAJIbHOE Rmin HJIH MAKCHMaJbHOE 3HaueHHe Kmax, HA3BIBAKOT-
C rJaBHHIMH HalpaBJCHHSAMH aHH30TPONUH. AHH3OTPONHLE MOPOJAH JAe-
JATCS Ha OXHOPOAHHE, B KOTOPHIX Rmin H Rmax He 3aBHCAT OT KOODAH-
HaT 06sacTH (UABTPALHH, H HEOJHODPOAHHE, B KOTOPHIX Amin H Amax
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3aBHCAT HE TOJbKO OT HarnpapieHHs (QHABTPALHH, HO H OT KOOPAHHAT
obaacty GuabTpalHH. PUABTPALHOHHAA AHH30TPONHS XapaKTePH3YeTCH

COOTBETCTBYIOIIUM KospduuuenroM A=7y/ k:/ks, rae ki, ks — K03PpPH-
gHeHTH QHIAbTPAlMH B COOTBETCTBYIOUIMX HaNpaBJeHHHX.

AHH30TpoIHnHEe NOPOAN B BePTHKAANLHOM HANpaBs-
JEHUH

Kosdduunenr annsoTponuu onpefensieTca BEJHIHHOA As=1} Ra/kr,
rae ks 0 Ry — KoapdnunenTH GUAbTPALHKH COOTBETCTBEHHO B BepTHKaJb-

HOM M FOPH3OHTAJBHOM HanpapjseHusX. OnpegeneHue Ko3pdHIHEHTOB
GuabTpauHu ks M Rr OCYLIECTBJsIETCA Ha OCHOBe KYCTOBOi# OTKaukd. Ha
KaXXIOM Jyde ONBLITHOrO KYyCTa 3aKJNAAHBAETCHA N0 YeThipeé CKBAXHHLI
B COOTBETCTBHU C PACYETHOH cxeMou (puc. 32), npu 3TOM COOMORAOTCA
CJAeAYIOIINe YCAOBHA:

a) QUALTD CKBAXKHHBI HE NPHUMBIKAET K BOAOYNOPHOMY CJAOI0;

6) ¢uabTp LEHTPaJIbHOH CKBAXKHHBI pacnoJaraercf NMpHMepHO B ce-
peliiHe H3yuaeMoro BOAOHOCHOTO I1acTa W MMEeT AJRHY MeHbiie !/;—
1/, MOLIHOCTH BOJOHOCHOTQ NJAACTa:

B) AJHHA (QHALTPa HabaloLaTeNbHBIX CKBaxXMH He IpeBhimaer 0,5
JAJHEE GUAbTPa LEHTPAJAbHOH CKBAMHHEKL

r) ¢uabTpbhl HaO0/I0JaTeNIbHHX CKBa)XXHH pACNoaaraloTcss Ha JBYX
FOpH3OHTAX M0ocepeAnHe OAHOIO psAAa (PHILTPOB HabaAaTenbHHX CKBA-
JKHH Ha IJIOCKOCTH, NPOXONAIleil yepe3 CepeAHHY QUABTPa LEHTPANBHOA
CKBAXHHEI, a (HALTPH BTOPOTO p#AJia — BHIUE HJIH HHXKe LEHTPAJbHOH
CKBaKHHH;

) OGamxaimue K COOTBETCTBYIOUIEH IDaHHIE CJA0A KOHUHH (HALTPOB
faG/aI0laTeIbHBIX CKBaXXHH JOJKHB OTCTOSTh OT HEe Ha DacCTOSHHH

He MeHee JJUHB QUAbTPA UEHTPANBHON CKBAXHHLI
€) paccrosHHe KpafiHel HaGaONaTeNbHOH CKBAXHHEI OT IEHTDAJb-

HOH He AOJKHO NPEBHINATh !/3——!fy MOIHOCTH H3Y4aeMOro BOJOHOCHOTO

CJIOA.
Pacyer Kospodnuuentos GuabTpaluHH NPOH3BOAMTCH AJSA NapH HA-

OsofaTte/bHEX CKBaXHH MO GOpMyJaaM:

0,51 —0,7
i r; A T A
s — . (172)
Si 9 arsh 22000
Ir; A
ky = [Q/4mly (S, — )) [ arsh (0,51y/r, 3) + arch (2, — 0,51)/ r; 3) —
— arch (0,50, -} z,)/r; A, (173)
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rae S ;—-—- MOHHKEeHHe YPOBHA BO-
Jhl B CKBaXHHe C (QHJIBTPOM, .
PACHOJIOXKEHHBM BHIIE HJH HH-
Xe ¢(uabTpa LEHTPANbHOH CKBa-
XKHHH, S;-— NOHHXKEeHHe YDOBHA
EOAB B CKBaXHHe C (HILTPOM,
PacloOJOXEeHHBM B CepellHHe Gil-
pobyeMoro 1mjacra; r;— pac-
CTOSIHHE NaHHOH maphl Habmoxa-
TeNbHEIX CKBAXXHH OT LEHTpaJb-
HOH; 2| -— pacCTOsiHHE OT cepe-
AHHB GQHJIbTPA HAOMIOAATENBHOH  iiii: ! e R ERE
RO TODH3CHTAMBHON MJNOCKOCTR,  :7 7l st I-'5'='5 & BRI
[IPOBENIEHHON Uepe3  CEPeHAY  ©- -t :til ,ivii il
PUABTPA UEHTPAJLHOH CKBAXH-
Bbl; [o— amaHa OHABTPA LEHT-  Li- ot lceo el AR
DOJBLHOA CKBAXKHHBI, A — ONpe-  iiil i ot il i tieind e,
neasiercss u3 (172) meroaom no- " v

CJeNOBATeNbEEIX NPHOJUKEHHHU.
¥ Puc. 32. Cxema yCTaHOBKH (HJIbT-

Eciv QUABTPHE HEHTPAJbHON POB B  OAHOPOAHO-aHH3OTPONHORN
# HabaonateJbHBIX CKBAayKHH TOJIILE

MPHMBIKAIOT K BOJAOVIODHOMY
CJIOI0, TO B NpHBeJeHHHE (OpMY-
JH BBOIATCS CACAYIOIMHE H3MEHEHHS:

a) B apryMeHTH (GyHKUHH arsh BMecto 0,5/, Bxoaur lo;

6) nJs CKBaXHH ¢ (PHAbTPpaMH, NPHMHIKAOUIHMH K BOLOYIODHOMY
cjaoio 2;=0, a xaa HabJ w0AATEJBHEIX CKBaXXHH ¢ GHALTpaMH, He NPHMH-
KalOWHMH K BOJAOYHOPHOMY CJOK, 2j, PaBHO PAaCCTOAHHIO OT CEepeAHHH
¢uabTpa N0 BOZOYHNOPHOTQ CJAOS, AJNSA TOPOHA, AHH30TPONHHIX B IJIaHE
(TpemiuHOBaTHIE), ONMpeJieIeHHA MapaMeTpPOB OCYIIECTBASETCS MO JaH-
HEIM KYCTOBOH OTKAYKH B YCJOBHSIX KBA3HYCTAHOBUBILETOCS peXHMA.

OcHoBHBle pacyeTHHe (OPMYJH B 3aBHCHMOCTH OT OCHOBHOIO [1a-
npapiedns ouapTpaunl (rjaaBHHe OCH GUJALTPAOHH X H Y OPTOrOHA.b-
Hbl) UMEIOT BHA:

S, = (Q/nm 'k, k) In (2,25, i/r; ); (174)
S, =(Q/4nm k&, ) In(2,25a t/r; ), (175)

rie Sy, Sx — INOHHXKCHAS B HaOJIOJATEJbHLIX CKBAaXKHHAX, PacloOJIOXKeH-
HBIX Ha COOTBETCTBYIOINMX JIy4axX HO IVIaBHBIM OCAM (HABTPAIHA.

OmnpepeneHne NapaMeTpPOB BHIMOJIHAETCS HA OCHOBe IPHMEHEHHS Me-
TOJOB BPEMEHHOr0 MJH IVIOLIAJHOTO NpOCae:KHBaHHA ypoBHeH. CTposT-
ca rpaduxkn S—Ig f nnu S—lgr

e YL ee™y
v 2% "4, ",pl,‘.' 2 oo *

& % %

’
al -
NV EYLELL I M

‘-.-
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rAc
A =€ 1g(2,25a,/ry ); Cx=0,18Q/m YV k k5  (176)

=V kxhy =0,183Q/mCx; (177)
a_= 0,445 (r; /t,) exp(2,34,/C ). (178)

AHaJOrHYHO OIpPEeACSIIOTCH NapaMeTpbl H MO HaHHBIM Jyya B Ha-
IpaBJEHHH Y.

OtHouienue Rax/ky=ax/ay=A2, oTCiOfa NpH H3BECTHOM R ONpele/ia-
0TCA R H Ry

ky = Elh ¥ by = M. (179)

5.32. I'nuyucTHIe TPYHTH OTHOCATCS, Kak [paBHNO, K ¢nabGoNnpoHH-
aeMbiM. B CBsI3H ¢ BeChbMa HH3KOH BOAOOTAAYEH H BCJAEACTBHE 3TOIO
HH3KHM BOJOIIDHTOKOM B CKBaXHHY, onpejeneHHe xo3dpduuHeHTa BO-
ROTIPOHHIIAEMOCTH TPYHTOB METOAOM OTKAauKH #ABJserca mnpodaeMaTHy-
HuoiM. [IosTOMY B KaueCTBe OCHOBHOro crnocofa B 3THX CayyasXx pEKO-
MeHJyeTcsl NpoBeleHHe NpPOCJeXKHUBAHHSA BOCCTAHOBJIEHHS YpPOBH#, I'IaB-
HEIM O6pa3oM B palouyed CKBAXKHHE UM B HepROH HaOAIOAATENbHOH NDH
VCJOBHH JOCTUXKEHHS B IOC/jeNHell NMOHWXEHHS NOCTA4TOUHHIX pa3MepoB
(=>0,3 M).

O6paboTka MarepHaNOB BOCCTAHOBNEHUS VPOBHH MNPOBOAMTCA C
o0s13aTeNIbHHIM  YYETOM €MKOCTHH ONBITHOH CKBAaXHHBI 1O 3aBHCHMOCTH
(74). Heo6xoauMOCTh yuyeTa YKa3aHHOro (paktopa caejlyeTr H3 HaJHUYUA
Ha rpadpnke S—Ig {/(To+1{) OTKIOHEHMs B HAYaJbHOH €ro 4acTH OT Nps-
moi. [Ipn 9TOM cielyeT OTMETHTb, YTO MHOTHe TJIMHHCTHE TPYHTHI, CUH-
TalollHec NPAKTHYECKH BOAOYNOpOM (MM IIPaKTHYECKH HeNPOHHUAeMbl-
MH) 1Ipd MX ONpoOOBaHHH B JNalOpaTOPHHIX YCJAOBHAX, SABJARIOTCA 3a
CUeT MaKPOHEOAHOPOILHOCTEH (TpemIHHBl, XORH 3eMJAEPOEeB H 1p.) IpO-
HHIlaeMbBIMH B MaccHBe rpyHTa. Ecim mo6as Bupabotrka (CKBa)kHHa,
mypd ¥ np.), upoigeHuas B TAaKHX TPYHTAX, HAUONHACTCH B TeUeHHE
3—5 CYT BOROH, TO IPYHT AOJKeH NOABEPrHYTbCS (HABTPAHHOHHOMY
ONpoOOBaHHIO OTKAYKOH# C NOCJAEAYIOWIHM MPOC/JeKHBAHHEM BOCCTaHOB-
JICHHSl YPOBHA.

Bo MHOrux cayuasx npu onpoOOBAHHH TFJIHHUCTHIX TPYHTOB BO3MOXK-
HO INpDHMEHEHHE TOJBKO 3KCNPECc-MeTONOB — MTHOBEHHOE IIOHHIKEHHE
YPOBHSI B CKBaXHHax ¢ NOCJACUYIOWHM MPOCHAEXKHBAHHEM €r0 BOCCTaHOB-
JeHHS,

KycToBble OTKauku B [VIHHHCTHX PDYHT2X YAaeTCS NPOBECTH TOJIb-
KO B PEIKHX Cayyasx.

5.33.* Topd sABNAETCS OPraHOreHHHM I'PYHTOM, KOTOPOMY CBOMCTBEH-

* Ilyukt pasmena cocraBied kauHA. Texd. HayK E. A. KoHOBaJOBHM
(Ka/sHHHHCKHA MONMUTEXHHUYECKHH HHCTHTYT).
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Ha 3HauUKTeJbHAas cnenudrka GUABTPAUHOHHHIX CBOHCTB, UYTO CBA3AHO C
HX T'€HE3HCOM H YCJOBHSIMH BOAHOTO NHTanHA. Topd B 3anexH AenHTCH
Hia TPH THIIA:

HU3HHHHE (eBTpO(dHBI), OCHOBHOH HCTOYHHK IIMTaHHA — I0J3EM-
HEIE BOJHI;

BepXOBO#H (anuroTpodHblil), OCHOBHOA HCTOYHHK MHTAHHUA — aTMOC-
depHBIe 0CaJKU;

nepexoAHbii  (He30TPO(HbLIA), HCTOUYHHK IHTAHHA — CMeUIaHHbIH.
DuabTpanHonusie cBoHCTBa TOPGPOB ONpeAeNAOTCS, FIaBHHM 006pa3cM,
BHAOM pacTeHHH — obpasoBaTeiied, MJIOTHOCTBIO H CTENEHBID HX DPasJio-
xenus. [loaromy Topdanas 3anexs npenacrasifer H3 ceba BecbMa He-
OJHOPOAHYIO, 9aCTO AHH3OTPONHYIO (PHABTPALHOHHYIO CHCTeMY, 006131a10-
IYI0 NOBHINEHHO! Je@OpMAUMOHHON YYBCTBHTENbHOCTBIO (0COGenHHO
sepxoBoii Tun). Ilpu ocywennu Topd yunorHsercs. Ilo csoemy puabrpa-
ITHOHHOMY CTPOEHHIO TOp(PAHAas 3aJieKb MOXET HMEThb HapAAy ¢ OHAHO-
POAHKM H CAROHCTOE CTpPOEHHe ¢ BepXHHMHK 6ojiee MPOHHIAEMEMH CJIOSIMH,
¢ YacTo (B 3ajexaX BepXOBOrO THIIA) BCTPEYaEMLIMH pas3/e/bHBIMH
(morpaHHYHEIMH) CJAOSIMM XOPOILNO PAa3JOXHBHIEroca Topda, HMEIOIIHMH
BeCbMa HE3KYI0O HDOHHILAeMOCTh (YaCTO 3TO NPAKTHYECKH BOJAOYIOPH);
#30TPONHEIE CJOH Topda MOTyT liepeMexXaThCsd ¢ aHH30TPONHEIMH. [lo-
9TOMy 006pafoTKa OTKayeKk NPOH3BOAMTCH IVIABHHIM 06pa30oM HA OCHOBE
NMPpHMEHEHHSI TOJYIMIHUDHUYECKHX MU SMIHPHYECKHX 3aBHCHMOCTEH, I0JY-
YeHHbIX JJA HeoOCa>XeHHHIX CKBaxXXMH. HO BO MHOIHX cayyasix MOTYT
NPDHMEHATBCH ¥ TEOpPeTHUYCCKH OOOCHOBAHHBIE 3aBHCHMOCTH, HCIIOJIb3ye-
MBIC ]S MHHEPAJbHBIX I'DYHTOB.

Merox ortkauek pas duabTpamHoHnoro onpobGosanHs TOpHAHLIX
I'PYHTOB SAIBJIRETCS OCHOBHBIM H €ro HeJecoo0pasHO NPHMEHATb NpPH OT-
HOCHUTE/NLHO IIOTHOH TOP(AHOH 3aNeH, HMEIOUIeH KanmwaspHYIo Kaifl-
My HeGOoabloll MOUIHOCTH.

Pesynbratnl oTkauexk B TOpDAHEIX 3ajexkax NMO3BOJASIOT, KaK Ipa-
BHJIO, TIONYYHTh npubauiKeHHbie 3HaveHHs KosddHuHeHTa UABTPaLHU
(OTKa4KkH NpPOBOASITCA TONMBLKO AJst TOPOB, HAXOAAIMMXCHA B TalNOM CO-
cToAHKH). Onpenesenne koddpduuHenTa (GHABTPAUHH COCTOHT B GHICT-
pOM IIOHHIKEHHM YDOBHS B CKBAXHHAX H B MNOCJAEAVIOIIEM ITPOCAEKH-

BaHHH BOCCTAHOBJCHHS ypoBHA. OO6paboTKa pe3yanTatoB HabaoaeHui
BefeTca no gopmyne I'. 1. Opkuua

k=[3,5r3/(H—|—dﬂ)t]lg(y0yt), (180)
rie Yo, Yt — NOHHXKEHHSI YPOBHA B CKBAa>XHHE OT €CTECTBCHHOro B Ha-
TaJbHLIA H NOCNEAYIOUIMA MOMEHTHI BOCCTAHOBJEHHSI JIOCJA€ OTKAlKH
(pac. 33); ro, do — pamHyc, AMAMETDP ONBITHOA CKBaXKHHH; H — cJOH BO-
AH B CKBaXKHHe Ieped OTKAYKOH, OTCYHTHBAETCS OT ecTeCTBEeHHOro (mep-
BOHAYA/JbHOTO) YPOBHS; f{ — HPOAOJIKHTEJABHOCTh BOCCTAHOBJICHHA TE-
KYIIero YpOBHA Y:.
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Puc. 33. CxeMa omnpepeneHus Ko3d¢uuMedya (PUAbTpalHH FpyHTa NO
CKODOCTH 3aII0JIHEHUSA CKBaXKHHLL

[TpuHuMaeTcsi, YTO onpelensieMbli TaKHM INyTeM R XapakrepH3yeT
BeCb CJOH TOp(ha, paclOJOXKEeHHHH MEXAV HavYaJbHBIM IIOJIOKEHHEM BO-
IH ¥ JHOM CKBAXXHHH.

Ha ocHoBe 3KclepuMeHTaJbHBIX HAaHHHWX CTPOHUTCHA rpadHK B KOOP-
puHatax 1g (yo/y:),t. Ilpu pacyere Ko3pdHunenTa OGUABTPALUH NPH
HaJIWYUH IepesIOMOR B rpagHke uenecoo6pa3HC MCIOJb30BaTh AdHHHE
ONbiTAa Ha 3aBepllaplieH CTaAHH BOCCTAHOBJeHHsS ypoBHs (60—80 %),
KOrJa NPHTOK B CKBAaXXHHY MeEHbIIE 3aBHCHT OT HHCXoAsmeHd ¢uabTpa-
IHH BOJH3H CKBAXKHHDI.

Has ofecneueHusa GoJbluell CPABHUMOCTH 3HAUSHHUH K03pdDHUUEHTOB
BOJONPOHHIIAEMOCTH, NOJYYaeMHX B pasHHX OIHTAaX, PEKOMEHAYercH
npu 06paboTKe BBOAUTbL CAEAYIONHA YHHPHIHPOBAHHHH PACUETHHIH HH-
TepBaJ ypoBHeHr y1=0,0y0 H Yy2=0,20ys.

®opmyaa I'. . OpkuHa B 5TOM Caydae 3aNHCHIBAaeTCs B BHIE

k= [3,5r%/(H +d,) At] 18 (4,/y,) = 1,05rY/(H + d,) A¢,  (181)

rne Al ~— npoAoKHUTENpHOCTh BOCCTAHOBAEHUS YPOBHSL € i A0 Y2 3a-
NAHHOro HHTepBana. 3HadeHHe Ko3bPHUHEHTA (PHABLTPALHH NPHBOAUTCH
K Temneparype 10°C.

HOas caouctoii TopdAHOH 3aJ€XKH HCNLITANMA NPOBOAST MO KOMI-
JEKCY CKBAaXHH, 3a/JI0XKE€HHHX B COOTBeTCTBywuIHe c¢jaoH. Hcnumranws
c/eayeT IpPOBOAUTD HPH OTHOCHTENbHOH CTaOHJBHOCTH eCTeCTBEHHOrO
TOTOKAZ I'PYHTOBEIX BOJ, T. €. He paHee ueM uepc3 2—3 CyT Noc/ie BHIa-
AEHHS OTHOCHTeNbHO OOHJBHHIX aTMOCGEpHHX 0OCaJKOB. ¥YpPOBeHb I'DYH-
TOBHIX BOJ HOJIXKEH OBITb PACIOJIOXKEH HHIKe HesITeJbHOro cjos 60J107a,
T. € HHXKe [IOBepXHOCTH fosiora Ha 0,2—0,3 M.
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Ha topdsHHX 3anexax, NnOACTHNAEMHX NEeCKaMH H HMEKLIHX NHUTa-
HHE NOJ3eMHbLIMH HaNOPHHIMH BOAAMM, HCIHTAaHHA NPOBOAAT B HerayObo-
KHX CKBaXHHaX, He AOXOASIIHX A0 NMecyaHoro cJosi Ha 1—2 M.

OTkayky XenaTeJbHO MPOBOAUTb B MeECTaXx, Ijie eCTECTBEHHHIH ypo-
BeHb PAachoJioOXeH Ha rigybuHe He 06o0.ee€ BHCOTH KaNHAJIAPHOTO MOMHSA-
THa BOAb B Topde Hp=0,3—0,5 M. Llenecoo6pasHo npuaHMaTth Yo < Hp.

Maomanku AAS OTKadek BHIGHPAIOTCH N[O BO3MOXKHOCTH Ha OJHO-
POJHHIX N0 CTPOEHHIO 3ajieKeH yJacTKax.

Jxcnpecc-MeTOAb

5.34. DTH MeTOAH OCHOBAHH HA HAHHHX HaOMOJEHHH 32 HANOpOM
B CKBaxKHHe nocJje OncTpOro BO3MYUIEHHS MNMOJA3EMHHX BOA, T. €. IOcCje
KpaTKOBpeMEHHON OTKauka [IpM KpaTKOBpeMEeHHHIX OTKadkKax (MrHo-
BEHHBIX) B CKBaxKHMHaxX coafaercs OnICTpOe NMOHHXKEHHE Hamopa, B Tewe-
HHE KOTOPOTO NbE€30MeTpHYeCKAsl BOPOHKA Y CKBAaXXHHH He YycheBaer
o0pa3oBaTbcsa M 3aT€M HAuMHaeICss BOCCTAHOBJIEHHE HA4YaJbHOTO HAIOpa
(ypoBus HJAH JaBreHHsi), IO KOTOPOMY H OINpefeJislioTCs IlapaMelphl.

MrHoBeHHHE OTKauyKu OCOGEHHO nesnecoo6paszHo NPHMEHATb AJs CJa-
GoNnpoHMNAEeMEX TPYHTOB, B KOTOPHX Mbe30NPOBOAHOCTh (YpPOBHENpO-
BOJHOCTE) MaJja H B NEpHOJ AEHCTBHS MTHOBEHHOrO HMITyJbCa H3Meile-
Hug Hamopa (YPOBHSI WJH HABJEHHS) 32 CTEHKaMH CKBAXKHHH NPaKTH-
YecKH He NPOHCXOJUT.

B nepuoi BOCCTAHOBJIEHMSI HAMNOpaA I10CJe MTHOBEHHOIO €ro MOHHM<e-
HHS MMEeT MECTO NMPHTOK B CKBAXKHHY H HAKOIJIEHHe B HEH XHAKOCTH,
YTO CJeAyeT YYHTHBATh, HO B HEKOTOPHIX CJyYasX IPUTOK B CKBaKHHY
M aKKyMyJsauMs B HeH BOAB He MPOHCXOAHT, T. €. HA CTEHKE CKBa KHiHI
ApUHUMAaeTCs yeJoBHe Q=0.

MrHoBeHHOE H3MEHeHHe HANOpa B CKBa)KHHE OCYLIECTBJSIETCH CJie-
JVIOIBEMH criocobamHu:

MaHeBpHUPOBAHHEM 3aJABHKKOH HA YCThe (DOHTAHHPYIOIIUX CKBaKKH
(BeimyckoB) (npu 3TOM AKKYMYJSIHUH BOAHW B CKBasKHHE He NPOHCXO-
OHT) ;

KPaTKOBPEMEHHHM BKJIIOUCHHEM HACOCA HJH KOMIPECCOPa, YTO BHI3bI-
BaeT OLICTpOe MOHHIKEHHe YPOBHA B CKBAXKHHE, MOCJE BHKJIIOUSHHS Ha-
coca (KoMnpeccopa) 0o YpOBHEMEDY pPErHCTPHDVETCS BOCCT2HOBJEHHE
YpOBHA B CKBaxuHe (B 3TOM CJAyYae HMEET MeCTO SKKYMYJASLUHS BOJH
B CKBaXXHHE);

MAaHEBDHPOBAHHEM 3aJBUKKOH# HCOBLITATENS MJaacTa;

XKENOHHPOBAHHEM  CKBAaXKHHH — Harbosee pacOpoCTpPaHEHHBIH B
NMpaKTHKE HHXKEHePHHX M3BCKalHA C10C06 OHCTPOro MOHHXKEHHS BOJH.

OKCIpecc-MeTOAbL Jal0T HANEKHLIE pPe3VATATH INDH ITPOBeIEHHH
ONITOB B OCHOBHOM B HeoOCaXXKeHHBIX CKBaXHHaX, T.€. B CKBaXHHAaX,
NMPOHAEHHHX B OTHOCHTENBHO YCTOHYHBHIX MOpPOZAX (CYrMHHKAX, IVIMHAX,
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toppax u T. A.). PaccmaTpuBaerca ciayyad MrHOBeHHOH OTKAYKH INyTeM

KEJOHHPOBAHUS CKBAXKHHHI.
IIp# yCTaHOBHBIIEMCS peXHMe (HAbTpamuH Ko3(PPHUHEHT (PHIbTpa-
KK OINpedensieTcs N0 GopMyJe

k=0,5rgRInuy/u Jmt, (182)
TR R=1n(r;{r9)+0,5§ N8 OTPAHHYEHHOrO MJAAcTa ¥ AJA NMOAYOTrpaHu-
L
YeHHOro IJIacTa R=2IH(1’47E;0_ : r}—-paccrosmne OT IEeHTpasbHORN
0

CKBAaXXHHH 10 TOukH, rxe S=0,00S,, r;—5 10, uo :=384, S: — nng nHa-
MOPHOrQ IJacta H Uo,t=3S¢(2H—So), S:(2H—S:) — aasg 6e3namopHOro
[1J1aCTa; M — MOUIHOCTL OrpaHHYEHHOro nJjacta H m=[l ajaa noayorpa-
HHYEHHOI'0 NJIaCTa; Ug— COOTBETCTBYET MAKCHMAJBHOMY IOHHKXEHHIO
Hanlopa (ypoBHA) B CKBaXHHe, T. €, B Hauaje BoccraHoBJeHHs. Ilpn
He3aToIJIeHHOM (uibTpe npuHuMaetrcs I=1[,—0,5(So+S:).

B cayuae, Koraa oTKayka NpPOH3BOJMTCA B 00CazKeHHBIX CKBaKHHAX
yepes I4HO (HampkMep, B npouecce OypeHHs), onpeneneHue Ko3dduuu-
€HTa PUIbTpaLHH NPOH3BOAUTCA N0 popmyse

k= (ro/t) In (uy/uy), (183)

roe a — KoshguuHeHT, Aas miaockoro aHa a=0,9, anas noaycdepuye-
ckoro a=0,25, pJasa NpOMEXKYTOYHOrC cJayuas, HauboJjee OJH3KOro K
npaktake a=0,375. @opmyan (182) u (183) MoxHO 3anucaTh B BHAE

In (uy/u,) = A t, A =2mk/riR (184)

In(uy/us) = Ast, Ay =Ek/ar,. (185)
H3 storo cneayer, uto BCe TOYKH Ha rpaduxe In(uo/u:)—t RONKHBL JIO-
XKUTbCA Ha NPAMYIO JWHHIO, NPOXOAAMIVIO uepe3 HAYAN0 KOOPIHHAT.
ITosToMy H 0O6pabOTKy OMHTHHIX AAHHHX CJAEAYET BeCTH Ha OCHOBE MO-

CTPOEHHA YKa3aHHOro rpaguka.
Ilo rpaduky HaxXoAuTCA 3HaUeHHe A

So So
A=tiga =|In— —1n £, —ty). 186
ga = (13> — n—30) [ ¢, 1 (186)
IIpu ussectHoM A onpenensercs &
k= A, rs R/2m; (187)
k= Ay ar,. (188)

5.35. [Ipu HeycTaHOBHMBHIEMCS peXXHMe (HABTPAUHH KO3(hHIHEHTH
¢uabTpanud H Nbe30NPOBOAHOCTH (YPOBHENPOBOJHOCTH) MOryT OHTHL On-
pelleJieHH A5 HAllOPHOrO ynpyroro njacra u OesHanopHoro (¢ yueToM
aKKYMYJSIIHH BOAB B CKBAaXXHHE) NPH H3BECTHOM BeIUYHHE U* HAH [
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Puc. 34. I'paduk I'* (u,* v)

chaexymoinuM obpasoM. Crpourca rpaguk S/S¢-~Ini H no 3azaHHOMY
3HAYEHHUIO U* HJH WU, KOTODHH COBMELIAeTCA ¢ COOTBETCTBYIOUIEH KDHBOM
rpaguka, npeacTanleHHOro Ha pHc. 34. IlpH HeH3BeCTHOM pW* MJH @ Ipo-
M3BOJHTCA COBRMellleHHe ¢ KpHBOH rpagHKa (9TaJoHHOR), Y KOTOpO#
COBNafaeT HanbOJblee KOJHYECTBO TOYEK C OMBLITHOA KPUBOH (ONBITHHIN

rpaHK CTPOHMTCA B Macwmrabe 3TAaJOHHOH KPHBOM). 3anaBasick 3HAYL-
HHeM [°, onpejensneM COOTBETCTBEHHO £ H U

k==uvrg/mt, uv=kmt/r:. (189)
3Hadg ki ¥ P* WM U, HETPYAHO ONpeLeHTD
@ =ryu/pt. (190)

9.36. MeTton nprMeHenHs HcnHTatelefl niactoB. OCHOBHO} pacuer-
HOH 3aBHCHMOCTbIO NpPHHATA NpHOAHXeHHasl GopMyaa

Py— P (t) = (Q* p/4nkm) \n ( (¢, -+ 1)/t), (191)

rae Po 1 P(t) — nnacToBoe jaBjieHHe H JaBJEHHE, PETHCTPHPYEMOE FJy-

OHHHbIM MAHOMETPOM ICA napkepoM; Q* — npuBefieHHbIA AeGHT, paBHbIIL
Q*=uv/lo; v-—06veM BOAK, MOJYYEHHBIH 32 BpeMA fo, T. €. HO 3aKphi-
THA 3al0pHOTO KJjialaHa; 0 — IJOTHOCTh JKHUIAKOCTH.

Ha ocHoBe pesy/bTaTOB HCNBITaHHA CTPOHTCA KpPHBAas BOCCTAHOBJE-
HHA B KOOpannatax p—In[({+7¢) /], 3ateM no HakIOHY npsMoaHHERHOrD

yyactka A=tg a=Q*/4nkm onpenensiercs ko3pPHUHEHT ¢HALTPALHA
k= Q*/4nAm. (192)
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IlnacroBoe npasJsienve P, HaxOAUTCA NO OTPe3Ky, OTCEKAeMOMY HpH-
MOl Ha OcH opAuHAT, HemocTtaTkOM sBAseTCSA OcpenveHMe AeOUTa MpH-
TOKa, KOTOpPLI# B o0uieM MeHsieTcsa 3a BpeMs fy. [losroMy nmpunHEMaercs

annpoKcuMammy (pakTHUeCKOA KpHBOH CTynendaToil JundeR H BMecTO fo
apuHHMaerca {*

1
¢ L ——

2
£y =2 to——(AtIQU)iE(Qi—}-Qi_I_I)( 4ty |, (198)
=1

NPH 9TOM npuHHMaetrcs Q*=vu/t?, re n— uucao Todek, Al — HHTEpBAA

annpokcHMauun. B stoM cayuae crportca rpadMK B KoopauHarax P,
Inf(¢,+¢)/t].
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