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B uacmmueﬁ KITHre M3JIOZKEHBI NpHIIIHONIAIbHBIE YCTA-
HOBKH H COZ€DXaAHMe THIADOTEOJOTHYECKHX H3bICKAHUH /s
BOMOCHAOXEHHs] B DA3JHYHBIX NPHPOAHHIX YCAOBHAX, & Tak-
XKe NPHBOAHTCH ONHCAHMe KOHCTPYKLUMA BOL03ab6OpOB, 3K-
CITOATHPYIOIIHX MOA3eMHble BOJB, W MeTOJOB HX TIIPO-
Te0./I0THYECKOrO NPOeKTHPOBAaHHSA.

Oco6edHOCTbIO JaHHOH paboThl #BIAeTCS KOMIJEKCHOe
{13;T0Kelide BOMPOCOB HM3BICKAHHH U NpOeKTHPOBAHHSA.

Kuura paccunrana Ha IOHPOKMe KPYIH HHXKeHePOB-
[HAPOreoJoOros 1 BoaocHaGXKeHueB. KpoMe Toro, ona mo-
#eT CJAYKHTH mocofueM 18 CTyAelTOB BTY30B CQOTBeT-
CTBYVIOHIUX CHellnaabHOCTEMH.
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NPEXHCJIOBHE

Bo103a6opsl, 3KCIJIORTHPYIOUMIME HOA3CMHBIC BOAbI  AJs
X035CTBEIHO-IUTHEB0T0 U HPOMBIIULJICHHOTO BOJOCHA0KEHHUS,
npustensaiotcs 3 CCCP nopcemecTHo.

[ToaseriHble Bodbl, B NPOTHROIIOJIOKHKOCTL TOBEPXHOCTHBIM,
ofbiuiio  He3vhpeuinl § CAHHTAPHOM OTHOUIEHHH H TIO3TOMY
ABDUOTCA  HaildoMCC  JKeJaTeJIbHbiM  HCTOUIHKOM IHTHEBOTO
po1ocHat e Bucere ¢ TeM I0A3eMHBIE BOAbL PEACTaBASIOT
CVIIECTBEHHBI 1iTepec M 751 NPOMBIIIJeHHOO BOJOCHA0Ke-
s, ocofenio B TeX CaAyuasix, KOrJa BO3MOXHble HCTOUHHKH
NOBEpPXHOCTHBIX BOJI 3HAUNTEHHO yHaJeHel OoT HOTPebHTeNs
LT MMEIOT HEYJLO0BJIETBOPHTeJbible (PH3HKO-XHUMHUYECKHe Xapak-
TEPHCTHKH.

H3nickanis WCTOYRMKOB TOJA3EMHBIX BOJA NI Liesedl Bomo-
cHaGKeHUsT M NPOEKTHPOBAHHC BOA03a00POB, 3KCIJIOATHPYIO-
IIHX STH BOJABI, — IOBOJBIIO TpyAilas 3ajauya. ITo 0O0ycJo-
BJUIBACTCA MHOr00GpasueM TPHPOHBIX YCJOBHH Hallel CTpaHsl,
a 4yacTo clnafoil WM HeJOCTaTOYHOU H3YUEHHOCTBIO TOrO HJH
HHOro pafioHa B THAPOTEOJOTHYECKOM OTHOINIEHHH.

Bonpochl H3BICKaHHI M TPOEKTHPOBaHMS BOJ03a00POB
J1I013CMHBX BOZ HE HAILTY KOMILJIEKCHOTO M AOCTATO4YHO IOJ-
HOTO OCBeienus B Jutepatype. Mexay teM OTAe]aTb THAPO-
Te0JOTHIeCKOe TIPOEKTHPOBAaHHE OT TH/IPOTE€O0JIOTHYECKUX H3BI-
ckainnil He TOJIBKO He rnelecoofpas3Ho, 1o B GOJBUIMHCTBC CIY-
uaer axe U HeBO3MOXKHO.

IMpepiaracvaa paGota W uMeerT CBOell Leablo XoTd Obl
YaCTHIHO BOCMOJHUTH 3TOT npobes; pa3paboraHa OHa B BHJE
MPaKTHYeCKOro MOCOGHS M COCTOMT H3 ABYX OCHOBHBIX YacTed.
B nepBoil yact paboTh ocBeumaroTcs (GakTophl, BIUAONIKE Ha
06beM W CONEP)KAHWE THAPOTEOJOTMUECKUX H3bICKaHMH [
uesefl BONOCHAGKENHs, 1 JaeTcs cocTaB paboT NPUMEHUTENLHO
K OTJAEJILHBIM  3TallaM  M3BICKaHWH, a TaKkiKe OMHCHIBAITCH
METO1bl OTpeAeNeHust 3amacoB NoA3eMHEIX BoX. Bo Bropon
YaCTH pacCMaTPUBAIOTCA: Tallbl U 3JIeMEHThl NMPOEKTHPOBAHMUS
B0J03a00pOB ¥ BHIGOD YYACTKOB IJ HX 3aJOXKEHHS, THIIbI
H  KOHCTPYKUHM B0A03a6OPOB M YCJIOBUS HX INPHMEHEeHHs,
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4 TJRKC L3TAPAINTCS MCTOAB! pacyera B0J03a00poB H BOIPOC
0 Beidope ciocoGoB  npou3sodcTBa  paboT. 3HAUUTEJbHOE
HINABIe B KHHre yJeJeHO BONpocaM, HauMeHee OCBECIIEHHBIM
B CVLICCTEMIONRH JHTepaType: ofipelC eHHI0 3ai1acoB MoA3eM-
M BOL H X KJacCH(uKalUMu, pacyeran AebHTa B0jJ03a60-
pos, ro1bopy M pacyeTy (QHABTPOB, METOA2M NPOSKTHPOBAHHS
GecpribTpoBsX  CKRaXKMH M T. A. OcBeulenHe yKa3aHHBIX
BOMPOCOn B npejrarae)oli pabote AaeTcd ¢ LIMPOKHM HCIOJb-
30BaHHC\ @BTOPAMH CBOHX TNOCJEHHX TeMaTHYeCKHX U 3KC-
HepHNCUTa IbHBIX  paboTt, npoBedeHHbiXx HMu B Muetaryre
Boireo.

OcolennocTtpio npejgiaraedofl paboTel sBJIAETCsE KOMILIEKC-
ilue  M3.I0XKElHe DBONPOCOB IIPOBCAEHHHA T'HAPOreo/IorHYecKHy
HSBICKAHNIl M TIPOCKTHPOBAHHS BOJ03200DOB, 3KCIIOATHPYIO-
IHX 110.13€MHbIe  ROJBL

Kuura paccunTaHa Ha IIHPOKHE KpYLW HHXKEHEPOB-TH/pO-
i¢o.10108 U BoAocHaOxeHIeB. Kpoie rtoro, oHa MoxXker ciy-
ANTb T0COOHEM AJS CTY/JEHTOB BTY30B COOTBETCTBYIOILUX
CrieLiManbHOCTE M.

Padora coctapieHa CTapiiMyi HayY4YHbIMH COTPYAHUKAMH
Mucruryra Boareo: C. K. A6pamoBbiy —riaser [V (pas-
teqast 1—5), VI, VIIT (pasnen 1) X, X1, XII, XIIT, H. H. Bun-
teviagoy — raaser VI VI (pasaen 2), IX u M. I1. Cemeno-
con —raaser [, I T TV (pasgen 6), V.



[EPBAS YACTD
r'APCTEOJIOTMYECKUE U3BICKAHU

I'nasal

®AKTOPBI, BJIVAIOWLHUE HA OBBEM U COAEP)XAHME
'MAPOTEONOrHYECKUX M3bICKAHUH

O6beM u COJepxXaunue TCHIPOreO0JOTHYECKUX H3bICKaHMi
3aBHCSAT OT CTAAUM TNPQEKTHPOBAHHS BOROoCHalbKenud, Tpebo-
BaHUil K KOJUYeCTBY H KaueCTBY MOA3EMHbBIX BOJ, CJOMKHOCTH
TPHPO,THBIX YCJIOBHII H CTENCHU HM3YUCHHOCTH TOJ3eMIIbIX BOJ
paiioHa.

{. Craguu NpoOeKTHPOBAHHS H H3bICKAHMI

[lo noctanosiesuio CIIK CCCP ot 28/I1 1938 r. npoexr
BoTocHa0Kenusi padpalaThiBaeTcsi B TpeX CTRAUAX: NMPOEKTHOC
3a,1alHC, TeXHHUCCKMI NPOEKT U COCTaB/ieHHe palouux uepTe-
xell. Kpoxe Toro, mJjs oueHb KPYMNHBIX O0OBEKTOB HJH paloH
HOro BO.10CHaOXKeHHs CcoCTaBdercs MHOTA2 TNpelBapHTe IbHbIN
NMPGeKT WJIM TeHepasbHas CXeMa BOLOCHaGKeHHd.

[Ipmicnure/,sHO K THM CTaAHAM NPOeKTHPOBAHHSA yCTaHa-
g 1Bactest ¢0bes THAPOre0.10THUeCKHX H3BICKAHHH, KOTOpbIe
TOJKHB MMeTh CJACIYIOULHE IeJeBble YCTAHOBKH:

a) Mzuickanud K NPOeKTHOMY 3aJaHUI0 AOJKHBL yCTallo-
BUTH BOT0OOHABHOCTE paliona H OLEHUTb BO3MOXKHOCTb U 3KO-
HOAVHUCCKYIO T1eneco00pa3iocTb NOJyUeHHsT IMOA3eMHBIX BOI,
KOTHYCCTBO M KA4eCTBO KOTOpPbIX  YAOBJeTBOPSIOT MOTpeod-
I0CThL  TIpoeKTHUpyeMoro  BojaocHaOxkenuda. Ha  ochnoBanuu
M aTepuanoB U3bICKaHui BRIGHP2IOTCA HauGoJee BOAOOOHIBHBIE
VIIaCTKH, yA00HBie AJ YCTPOHCTB2 BOA03a00pOB, H peKOMEH-
JAyeTcsi Tporpasiia JeTaJbHBIX H3HCKAHMII K TeXHHUECKOMY
JIDOEKTY.

6) Uasbickanus K TEXHUIECKOMY TPOEKTY IOJKHBI JaTh HC-
YePIIBIBAIOILYIO XapaKTepPUCTUKY BOAOOOCHIBHOCTH BhIOPaHHBIX
P TIPOEKTHOM 3a7alii¥ BOJTOHOCHBIX T'OPH30OHTOB U pPeKOMeH-
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J10BaTh KOHKDETHBIE NYHKTBHl AJIi OKOHYATEJbHOIO NPOEKTHPO-
BaHUA OTIEJbHbIX BOM03aGOPHRIX COODYXEHHH M BCero BOJO-
sabopa B HeJjoM. Matepuannl u3bicKaHuil J0JKHBI OCBelLlaTh
CaHHTapHO-TeXHHUECKHEe YCJOBUS paiioHa JJs NPOEKTHPOBAHUS
30H CaHHTapHON OXpaHHl.

B) Llenlo ruzporeosoriyeckux paboT K Crajuu COCTaBJe-
HHS pafouux dYepTexKeld SBJIAIOTCS YTOYHEHHWE H TIPOBEpPKa
TMPHHATHIX B TeXHHYECKOM IpPOEKTe IOJIOXKEHHWH o JuHaMuye-
CKHX YpOBHAX, He6HTe W PACCTOSHHH MEXAY OTJeJbHbIMH
BO103260PHBIMU COODYIKEHHSIMH, a TaKyKe O peKHUMe 3KCIIO-
aragud Bcero Bojo3zabopa.

Kpoixie  Toro, rujaporeosoruyeckue H3ILICKAHHUS  TPOHU3-
BOISITCA M BHE TNepedCleHHBIX CTafui IPOeKTHDOBAHUS, Ha-
Ipyrep AJs BBISICHEHHS 11e1eCO00Pa3HOCTH NTOUCKOB MO A3EMHBIX
BOJ B MaJOM3YUYEHHHX palioHaX, AJS paACUIHPCHUA U DEKOH-
CTPYKLHH CYLICCTBYIOLIHX BOJ03a00pPOB M JJIS BOCCTAHOBJEHHS
paspyUIEHHBIX BOH03a60pOB.

2. CreneHb M3yuCHHOCTH paloHa

Heob6xomuMocTe oOpraHusanmiu TrUAPOreOJOrHYECKUX H3bI-
CKaHHH u colilepKaHue 3THX pPabOT MOJKHB PAacCMATPUBATHCS
B 32BHCHMOCTH OT CTENEHH Te0.I0TO-THIPOre0JOTHIECKOH H3Y-
YEHHOCTH paloHa. Palion MoKer cuuTaThCss X OPOLIO H3 Y-
TeHHDI M, €CNH HMeIOTCH Marepuanbl (AUTepaTypHble HWIH
ApXMBHBIE), JCTAJBHO OCBEILalol[He Te0JOoTHY4ecKOe CTPOEHHE
¥4 THAPOTEOJOTHYECKHE VYCJOBHUS paloHa, a TaKwxkKe ecJtu
HMEIOTCS KOHKDCTHBi€ JaHHBIE O BOJOOOMJIBHOCTH H XUMH3ME
BOJIOHOCHBLIX TOPU3OHTOB, [OWHHAMMYECKUX YDOBHAX H jaebure
OTJENbHBIX  3KCHJIOATHPYEMBIX CKBAXKUH HWJM  MaTepHaJbi
1MUTEJbHBIX ONBITHRIX OTKauek. JIng 3THX pafioHOB ToJieBbIE
THADOTEOJOTHIECKHE M3bICKaHUA K TPOEKTHOMY 3aJaHuio
MOFYT ObITb TOJHOCTBIO HJH YaCTHIHO 3aMeHeHb KaMepasib-
HOH 06paboTkoil COOpaHHKX MaTEPHAJOB U COCTABJEHHEM
PacCIIMPEHHOFO THJPOTE0JIOrHYECKOT0 32KJ/JI0UeHHst K TIPOEKTY.
[Tpr  3HauuTeNLHOH BONOOOHJBHOCTH XOPOUIO H3YYEHHOIO
paiflona u HeGoJbIIOH MOTPeSHOCTH B BOJE B psiie CAy4aes
MOXXHO 0TKa3aThCs OT IOJIEBBIX THJPOTeOJOIrHYeCKUX H3bI-
CKaHUH ¥ K TEeXHHYECKOMY TpPOEKTYy HJHM HaMEeTHTb HX
B HeOOJEWOM 06be€Me M TOJBKO AJS YTOYHEHHUS OTIEsbHBIX
MEHEE SICHBIX BOTIPOCOB.

Ecmy umemomifecs Martephainl OCBEIIAIOT JIMUL T[EOJIOTH-
yecKoe CTpoeHne H ofllue I'uApOreosiorMyeckHe ycCJIoBUS JaH-
0T0 paOHA, KOHKPETHHX e XapaKTePUCTHK BOHLOHOCHBIX
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TOPH3OHTOB HeT, To AJsS OO60CHOBAHUA INPOEKTHOrQ 3aj aHus
BOAOCHAOXKeHU He TOJLKO KPYIHBIX, HO (B OT/CJIBHBIX CJAV-
yasx) ¥ HeGoJblHX 00BbeKTOB TPeOYVIOTCH TNoJeBbie THAPO-
reoJIOTHYeCKHE H3BICKaHUS, XOTA M B yMeHhLIeHHOM o0beMe.
Taxue paiions chejryer cunraTh MaJdo H3ydeHHB MH.

W, Hakonel, cJeayeT CuHTath HEHIYUYEHHBIMH Te
pDAHOHBbl, MO KOTOPHIM HMEITCST JHTepaTypHBle MaTepuallbl,
ocBelaonide B o6IIeM BHAE JHIUb TEOJOTHUECKOE CTPOEeHHE
Tepputopuu. B 3Tux palioHax ruAporeosorHueckue H3LICKAHUS
HeOOXOMUMO HPOH3BOAUTL B NOJIIOM O0BEME.

3. T'naporeoqaoruuyeckuc ycJa0BUS

O6beM Hu coaep:KaHHe TIHApOre0.oTHYECKUX U3BICKaHUI
U3MEHSIOTCA B 3aBUCHMOCTH OT XapakTepHBIX OCOGCHHOCTeH
(hOpMHUDOB2HHS M perKUMa TOJ3eMHBIX BOJ, coCTaBa BOJO-
HOCHBIX TOPOJ M TEO0JIOTHUYeCKOIl CTPYKTYPHl panoHa.

I'pyHToBble BGAM 32/1€TAIOT HA CPABHUTEILHO HEGOJBIHOMN
riyOHHe H HMEIT IHTaHHe No BCeH TIIoliaau pacnpocTpaHe-
HHsi BOI0IIOCHOTIO TOPH30HTA H MECTHOE ApeHUpoBaHue. Pexum
STHX BOJ TECHO CBfI3aH C KJAMMATHUECKHMH OCOOEHHOCTSAMH
1 Tonorpadueil MECTHOCTH, a TOIT0MY BechMa H3MEHUUB.
3aneraloT TPyHTOBBIE BOJLI dYallle BCEro B TOJIe YeTBepPTHY-
HBbIX OTJIOKEHHU, OTJUY2IOUIUXCST OoObluHO G0JbLIOH HEBBIAED-
JKAHHOCTBIO JIUTOJOrHYECKOro COCTaBa, BCJEJ(CTRHE UYEro Molll-
HOCTh BOJOHOCHOrO TOPUIOHT2, BOAOOTA2Ya, BOJIONPOHUILAE-
MOCTb W THApABJIAYECKHEe VKJOHbI TOTOK2 TDYHTOBBIX BOJ
[IPETEPNEBAIOT CYIIECTBCHIBLIC U3MEUCHUA Jaxke Ha HeGOoJIb-
HIMX paccrosituax. [pyHTOBBIE BOJABLI 3auacTyio OwnIBalOT
CBA32HBI C TIOBEPXHOCTHBIMH BojaMU GOJIOT U TOPPAHUKOR
4, KpoyMe TOro, cjaGo 3amuuicibl OT TOBEePXIIOCTHOTO 3a-
IPsi3HEHHUS.

[MostoMy s M3yuCHUS TPYHTOBBIX BOJ KaK MCTOYHHKA
BoflocHalKeHHs TpeOyercss pasHooOpazublé, A0CTATOUHO GOJb-
LIOH M TOJHBIA KOMIJIEKC THAPOreOJOTHUeCKHX H3bICKaHUH:
reoJoro-ruiporeosJOoruueckiie ChbeMKY TJIOlaau  pachpocTpa-
HeHUs1 BOAOHOCHOTO rOpH30HTa, §0.1110C KOJHUECTBO PA3BEI0Y-
HBIX CKBayKMH H OIBITHBIX OTKauek, H3ydeHHe pexuMa H
3aMacoB MOJM3eMHBIX BOJ, TH/ApoMeTpUdYecKHe palGoTnl Ha
MOBEPXHOCTHBIX BOJOTOKax H BojAOeMax, AeTa/jJbHOe CaHUT apHO-
TexHuueckoe ofcaeoBaHHe TEPPUTOPHUHU.

MexnnactoBele (apTe3HaHCKHe M HEHANOPHbIE) BOJBI
OOGBRIYHO TIPUYPOUEHBhl K KOPEeHHBIM IOpOA2aM, JMTOJOTHYECKHH
COCTaB M BO/ONPOHHIIAEMOCTh KOTOPHIX OCTAWTCA (oJee HJH
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MCHEC OJIHHAKOBBIMY Ha 3HAUUTEJbHOM MPOTSXKEHHH BOJOHOC-
Horo caos. O6JacTH TMTAHMS M JPEHHPOBAHUSA 3THX BOJX
3aHMMSIOT JHHIb ¥acTh ofuiefl mJjoumiagn pacnpocTpaHeHHs
BOJOHOCHOTO TOPH30HTA, MO3TOMY HAa OCTaJbHOH IJIoliaau
o0lMiH pacxoJ MNOTOKA TOA3eMHBIX BOJ OCTA€TCs MOCTOSH-
I B JI0GOM TIOMEepPevYHOM CeYeHHU BOLOHOCHOIO CJIOf.

BesencTeie yKa3aHHBIX HNPHYMH [JIs PasBelKH H H3YUeHHS
MEKIJIACTOBBIX BOJA TpeOyeTcsl HHOM KOMILIEKC THAPOLE0JO-
THUSCKHX HM3kICKaHMH. Harllpuiep, reoaoro-ruaporeoJoTHYeCKHe
CHEMKH TEpPPUTOPHUM 3aMEHSIOTCS PeKOrHOCUHPOBOUHBIM 00CIe-
aoranuey. OOulee o6ciaenoBanHue 00JacTH NMUTAHUA IOJA3EM-
HBE'X BOJ TPOU3BOJHUTCA JIMUIb JJIST KPYTHOTO BOJOCHAOXKEHHS
H TOIbKO TpPH HeRasjeKoM Ppaclo/ioxeHHUH 3ToH o0aacTH (He
copiale 25 kM) OT yuyacTka TMPOEKTHPYeMBIX B0OJA03a00pOB.
[Mockombky mas passenxu TpeGyercss raiyOokoe Bypenue,
a MeXIJIaCTOBble BOABLI MUMeEIOT OoJjee MM MeHee MOCTOSHHBIC
THApOre0.Ioruueckie M XHMHUKO-G&KTepHOJIOTHYeCKHe Xapak-
TepUCTHKH, YHMCJIO Pa3BEeNOYHbIX CKBAXXKHH M CKBaXXHH JJ
H3yUeHHS peXxHMa MOoJA3eMHbIX BOJ COKpauiaercs, I[pHYeM
B OT/€JbHBIX CJydasix [peiycMaTpUBaeTCsl- HCHNOJIb30BaHHE
3TUX CKBaXKMH MAJs 3KCnioaraumd. CaHHTapHO-TeXHHYECKOC
o0c.1eloBaHue 3aMeHseTCsl peKoMeHjaauued oOWIHX TexHHye-
CKHX MEepOTpUSATHH, MpeioTBpallatouIMX BO3MOXKHOCTb 3arpss-
HeHHSl TOJ3CVHBIX BOJ HENOCPeJCTBEHHO B CaMHUX BOJL03a-
6opax.

JIup Tpw HAMMYMM  YYaCTKOB MECTHOTO JApeHHUpOBahHus
MEKIIJIACTOBBIX BOJ Ha 3TUX yyaCTKaXx oprauusyercs OoJee
MTOJIHBIH  KOMIIJIEKC THADPOTeoJOrHUYeCKUX M THAPOMeTPHYECKHUX
U3BICKAHHH.

Beickasauibic Bblllle TMOJ0XKEHHsT 0 NOBOAYy of6bemMa Wu
collepKaHus THAPOTEOJOrHUIeCKHX paGoT MpH H3yUeHWHU 'PYHTO-
BbIX M MeXI.1aCTOBbIX BOJ HWIIIOCTPUPYIOTCA Taba. 1.

Tak xax cTemeHb M XapaxTep TpPeUIMHOBATOCTH, a TaK¥Ke
MPOUECCH! TOCJIe1VIOUlero 3aloJHeHHs1 TPeLHMH MPOAYKTAMH
BbIBETPUBAHUS, UPE3BbIYAliHO PA3H000pAa3nbl U HU3MEHUWBEHL, A5
H3VYeHHst BOJOOOHALHOCTH M (HUIbTPALHOHHBIX CBOHCTB CKaJb-
HbIX TMOpOJ, Kaxk IpaBujo, Tpebyercsas OoJlee 3HAYUTEIbHBIA
00beM H3bICKaHUI, 4eM [AJs HOpOd 3epHHCTHIX. Pe3yabTaThl
pa3BeJ KM M ONBITHEIX palOT, BbLITIOJHEHHBIX [I8 H3yYeHHs
TMOJ3eMHBIX BOJ B CKaJbHBIX MOpoiax, TPYAHO, a HHOTAA H
HEeBO3MOXKHO B TO.JHOU Mepe pacrlpoCTpaHdTh Ha COCeJHUC
Yy4aCTKH.

leonornyeckass cTpyKTypa M IOUCIOUHHPOBAHHOCTH TOPHBLIX
MOpoJ ONpele/sioT OOIlHe THIPOTreoJOTHYECKHC OCOBeHHOCT!
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padoHa M MOTyT CO3JaTb BECbMa CBOCOOpa3Hble YCJA0BHSA
[THTaHUsl, JPEHUPOBAHHA, H3OJAUNH MM B3aHMOCBSA3H pas/uy-
HBIX BOJOHOCHEIX [OPH3OHTOB MJIM OTEJBHEIX uyacTell oJHOrO
H TOrO K€ [OpPH30HTA.

B psiac cayuaes BOMOHOCHBIE TOPH3OHTBI OKAa3blBAKOTCA
NPHYPOUESHHBIMH TOJbBKO K 30HAM TEKTOHMYECKHX HapyideHHul
HJH B 3THX 30HAaX Pe3KO H3MEHSIOT CBOe [OJIOXKEHHC U Ibe30-
METPHYECKHUI Hamop.

ITosTony B AMCJIOLHMHPOBAHHEIX paiiollax HCOGXOAMM HEKO-
TOPHIHL JTONOJHUTENbHBIE 00beM H3bICKaTe/bHbIX padoT Ma.id
VCTaHOBJICHUS TCKTOHHYCCKOH CTPYKTYPH MCCTHOCTH, a 3aTeM
JJIS U3ydeHHs KaXKJ0ro CTPYKTYPHOIG 3.7TeMeHTa, NpHUeMm Js
9TOH LEJH HMHOTAA C YCHeXOM MOI'YT NPHUMEHATBCA IeodH3u-
4eCKHe METOMABl Pa3BeKH.

Ilpu depemoBaHuu B BeprHKAJbHOM paspe3e BOMOYIIOPHBIX
H BOJONPOHHLACMBIX NOPOA B TOJUIE 3€MHOH KOpbl 00pasyercs
HeCKOJbKO H30JHPOBAHHBIX APYr OT ApPYra BOJOHOCHBIX TOpH-
30lTOB HWJM HECKOJbKO 3Taxed INOA3eMHBIX BOJ, OT/JIMYAIO-
HXCa TOH WJIM HHOHW B3auMocBsi3bio. M3yueHune HeCKOJbKHX
BOTOHOCHBIX ['GPU30HTOB, OCOGEHHO HECKOABKHX 3Taxed moj-
3eMHBIX BOj, CBSI3aHO C GoJiee 3HAUMTEJbHBIM 00beMOM paGoT
u TpeOyeT TNpHMEHeHHs oc000fl MeToAuKH mJid YCTAHOBJCHHS
YCJIOBMH MUTAaHAsT U NPOH3BOAUTENbHOCTH KaxKAOr0 TOPH3OHTA
B OTAEJbHOCTH, XapakTepa HX B3aUMOCBA3H M INpPaKTHYECKOH
BO3MOXKHOCTH pa3fle/IbHOr0 H.JIH KOMIJIGKCHOFO HCMOJb30BaHUSA
pa3JUyYHBIX TOPH3OHTOB [JI51 BOJLOCHAGKEHUS.

4. TpeGoBaHHA K KOJMUYECTBY H KauyeCTBY MNOJ3eMHBIX
BOA U BOJOOGHABLHOCTH paiioHa

TpeGopanusa K KOMMUECTBY BOJL HJH MOUIHOCTH NPOEKTH-
pyeMOro BOJOCHAGKeHHsT HMEIOT BechbMa GOJbIIOE 3HAYeHHe
NPy TVIAHHPOBAHHU T'HAPOTEOJIOTHYECKHX H3BICKAaHHH. DTH Tpe-
6oBanust HeH3BeXkHo IPUXOAUTCH CONOCTABJATH CO CTEMEHBIO
BOJOOGUJIBHOCTH padoHa.

MoK110 TNpefnOXKUTE CACAVIONIVIO YCJOBHYIO TIPaJlalHio
MOIUILHOCTH BOJOCHAGXKeHHU:

A. Ouenp Kpyunoc Bojo Ha'weHne — upnH

moTpeSHOCTH BOAM . . . . .+« -coeime 100 afcex
B. Kpynuoe Bogocrabxenne— npn norpefmocm

BOILbI P L Y o e ¢ & IOO"“‘50 ”
B. Cpetee Bonocmomelme—vpn nomeﬁnonm

BOABL . , . . e e e .. 8020
I'. Menkoe Boaocnaémenue - npuro*rp€6nocm

BOABl « ¢ v o v & « 4 v o v o w . v 4 .. . Meree20

”
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[lo ctemenu BOAOOOHIBHOCTH MOKHO NPEANOKHTE CAe1YIO-
ULVIO TPajalLuio:

[. Padonsl 00abwioil BONOOJIMIBHOCTH, aid
KOTODBHIX Ae0HT OXHOH 39KCIA0ATaUHOHHOK

CKBaJHHbBl NPEBBINACT . . . . . . . . . 25 alcex
II. Paiionst BOgOOGHAbLHBIE — AeSuT  OAHOH

CKBKHHBL + ., « . . o v v 4 v o« « .. .10-925
HI. Pafionsl MANOBOROOGHALHBE — NEGUT OLHOM

CKBAMHUHBL & v & v o 4 o o o o o+ o o« 3-10 »
IV, Paitonsl ManosonHule — ge6ur OnHoil CKBa-

WHHBL . 4 . & & v ¢ v v v « v « o « . . .MeHee 3

ITpu pasnnunblx couerarnsisax NoTpeGHOro KOJMYECTBA BOJIb
W CTenchd BONOOOHJILHOCTH pAaHOHA THAPOrecJornyecKie U3bl-
CKaHUSl MOJDKHBL IJIAHMPOBAThCH MO-PA3JUYHOMY: B COKPaleH-
HOM o0beMe H HJI5 UEHTPAJH30BAHHOIO PACIIOJIOMKEHHS BOIO-
3abopa — npu  GOABIIONK BOAOOGHJILHOCTH pafOHA, B IOJHCM
o0bere H I psiia BOL03aGOPOB, pa30POCAHHBIX HA 3HAUHTEJIb-
HOH TEppUTOpHH, — MPH  MaJiof BOJOOGHIBHOCTH palioHa H T. II.
B orgesbHBIX Ccilyuanx MojeBhie H3bICKAHHS SBHO Heileseco-
00pasHnl  (Majgas BOJOOGHJBHOCTH — GOJblIAS  NOTPeGHOCTD
B BOJIC) WM OHH MOTYT GbITh 3aMeHeHDLI T'HIAPOre0JOTHUECKHM
3aKJ/IO4eHHeM 10 HMeOLMMCsl Marepuajiav (GOJpluas BOMO-
OCH.IbHOCTL paiioHa, HO MaJsiasg notpeSuocts B Boge). [lpu-
MepHasi CXeMa BJMAHHA 3THX (DAaKTOPOB HA 00beM H3BICKAHMIT
daHa B Taba. 2.

TpeGopanyua K KadecTBY NOA3EMHBIX BOJ, IpeibABJAEMbIE
notpebuteseM, MOIYT HMHOrZA BH3BATh GOJBLWIOR 06beM NO-
HCKOBBIX pabor /s BbIGOpa HMCTOYHHKA MOA3EeMHBIX BOJ
onpeflesieHHOr0 XuUMHYeCcKoro cocrasa. [locne BrIGOpa Takoro
UCTOUHMKA, 00beM JajpHeHlIMX U3bICKAHUE MOYTH He 3aBHCHT
OT TpeGoBaHMil K KAYCCTBY BOJBI, TAK KAK H3BICKAHHA B 3TOH
YaCTH CBOAATCH K XHMHMKO-G6aKTepHOJIOTHMYeCKHM aHajH3aM MU
CaHlTapHO-TeXHHUYecKOMYy of6crenoBanuio padoHa.

Fnasa II

COCTAB THAPOTEOJIOTHYECKHUX H3LICKAHUM
1. O6mHue ycTaHOBKH

B cocTaB W3bICKAHHME HCTOYHHUKOB MOA3EMHBIX BOJ BXOJISIT
CAENYIOIMe 3/NeMEHThl THAPOre0 orHuyeckux paGor:

a) reonoOro-THAPOreoOrnueckas, reodopdogoriyeckas H
CAHUTAPHO-TEXHUUCCKAsl CbheMKa U 06CaeLOBAHUA;

0) Oypenne cKBaxkuH, NMpoXoaka WIyp(OB, Kaman H pac-
YHCTOK;
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B) reodusuyecsas pa3Bejxa;

) OTKAuxy BOALI H3 HCKYCCTBEHHBIX BbIPabOTOK;

J1) U3ydeHHe peXHMa [O0JI3eMHbIX (HHOIZA M MOBEPXHOCT-
HBbIX) BOJ;

€) u3yuciye 3anacoB MOA3eMHBIX BOJ,

) Jsa6opaTopHble aHAJM3bl BOJ H [PYHTOB;

3) TonorpadHyeCKHe HPHUBI3KH HCKYCCTBEHHbIX BhIPabOTOK,
HCTOYHHKOB M XapaKTepPHbIX OOHarKeHHIi;

u) Kamepaabuas o6paborka MarepuasoB H COCTaBJeHHE
OTYETOB U 3aKJIOUEHHH K NPOEKTY.

[Tporpasziyva rHApPOre0JOrHUYeCKHX H3bICKAHMH COCTaBJAETCA
B COOTBGTCTBHH C TCXHHMYECKHM 3ajaHHeM [POCKTHpYIoueH
opranusanud. OGbeM B CcoAepiKaHHe H3LICKATeIBCKUX padoT
YVCTAHABIMBAIOTCA B pPe3yJbTaTe aHajd3a HMMeILIHXCs JdTepa-
TYPHBIX H ApPXMBHBIX MaTepHasoB, HO IIPH CJOXKHBIX IIPHPOA-
HBIX YCJOBHfIX pallona W KPYyNDHOM BOJOCHAOMKeHHH Iiejeco-
oGpa3Ho Mepej COCTABJCHHEM NPOTPaMMbl IPOM3BECTH PEKOr-
HOCIIHpOBOUHoe o6Caeq0oBaHHe U COOp [IOHOJHHTEIbHBIX MaTe-
pHaJiOB Ha MeCTe.

B Tex c.ayuasx, KorZia B OIHOM M TOM 3Ke paloHe IOA-
3@MHBIC BOJBI YK€ 3KCIJOATHPYIOTCA HAH OYyAyT 3IKCILIOATH-
DOBATBLCA PANOM BOZONOTpeOHTeaeH pa3/MyHbIX MHHHCTEDCTB,
He3aBHCUMO OT JIOTOBOPHHIX 06s3aTeJbCTB € KakKHM-J400
O/IHHM BOJAONOTpeOHTENeM, MaTepHaJsbl JOJIKHbBI GblTh COOpaAHbI
no BceM Bojo3a6opaM AJs GoJlee MOJHOH OIlEHKH BOXOOOH/b-
HOCTH M YCJOBHH 3KCMJOATaUUKM TMOJ3EMHBIX BOJ.

AHanus 3THX MaTepHaslOB MOXKeT IIPHUBeCTH K BbIBOLY
0 HeoOXOMHUMOCTH TpPOH3BOJACTBA HEKOTOPOro o6bema HCCJe-
JoBaHull M HaGIOJeHHA M mOo yKasaHHbIM Bojo3zabopam A
yuera 3amacoB MOJ3CMHBIX BOJ H Ja4d KOHKDETHBIX MpaKTH-
YeCKHX YKa3aHWil K INPOEKTY HOBBIX BOJ03a00pOB.

B TexHHYeCKOM 3aJaHUH TMPOEeKTHOH OpraHM3alHH IOJIKHb
ObITh OTpPaXkKeHbl CJCAYIOUIHE BOTPOCHI:

a) cTaausl TPOeKTHPOBAHHS;

0) morpe6HOEe KOJMUECTBO BOAbI C NOJAPa3je/eHHeM Ha
X03AHCTBeHHO-TINThEBOE U TeXHHYeCKoe BOAOCHalKeHHE,

B) TpeGOBaHHWsI K KauyeCTBY BOJbl B 3aBHCHMOCTH OT Ha3Ha-
YeHHs BOAOCHAOKEHUS,

r) ce3oHHbe KoJeGaHusg M CYTOuHbIA rpaduk norpebieHns
BOZbBI;

A) OYepedHOCTb OCYLIECTBJIEHHsS IIpoeKTa BOXOCHAOKeHHS
B 3aBUCHMOCTH OT HJAaHHPYeMOIo pOCTa BOLOMNOTPebseHH;

e) yCJOBHs, TP KOTOPHIX BO3MOKHA 3aMeHa IOA3eMHBIX
BOX BOJXAMH [OBEPXHOCTHBIX HCTOYHHKOB,
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/K) ZKeaaTedpHOoe U JONYyCTHMOC 10 TeXHHKO-IKOHOMHYE-
CKild coo0payKenHusaN pacCcTOsHHe OT NylKkra BoJonorpebsaeHHus
10 BO,103200pHBIX COOPYIKEHHI;

3) TpeGoBalUsi B OTHOIIEEHH OOWIEro CPOKa OKOHYAHHS
II3BICKAHHII, CpOKa IpejCTaBJjieHns O0llero OTyera U YacTHRIC
CPOKH OT/A€IbHBIX 3JEMEHTOB H3biCKaHHH, a TakKe CPOKH
NPeACTABICHHST MPOMEKYTOUHBIX  3alHCOK M 3aKJIOYeHHi
B IIOMOILb TeKYL[CMY NPOCKTHPOBAHHIO.

IMporpasata  usnickanufi  Jo/KHA  OblTh  COTJaCoBaHa
C IPOCKTHPYIOULeH OpPraHH3audcd H JO MPUCTYNa K H3bICKA-
HHAM COOTBETCTBYIOUIHM 00pasoM yTBepxKieHa.

Onnaxko B mpouecce H3bICKaHRHA u MPOeKTHpPoBaHHA 00beM
H CoJepKaHHe THApOreoJIOrHYeCKUX H3bICKAaHU# MOryT 1o
COrJIaCOBAHHIO 3aHHTEPeCOBAlIHLIX OpraHU3allHd BHIOU3Me-
HATBECA 110 MCPe HAKOIJIGHHSI HOBBIX J[AHHbIX.

Huxxe nasararmorcsl HEKOTOphe TIPUHIUIMMAJIBHBIE H METO-
JAUUECKHE COOOpaKeHUsI MO OTHEeJbHBIM 3JeMeHTaM THIporeo-
jqordueckux pabor. Crefyer, KOHEYHO, HMeTb B BHAY, 4YTO
3TH YKa3aHHs He MOryT B IIOJHOH Mepe OTpPa3uTh BeCbMa
pa3HooOpa3Hbie YCJOBUS THAPOTEOJOIMYCCKHX H3BICKAHUH H
JHIb 00J1eryaloT CaMOCTOATeNBHYI0 M MHHIMATHBHYIO paGory
THAPOreoJora Mpu COCTaB/JeHHH IPOTPAMMBI M MPOH3BOACTBE
TOJIeBBIX HM3bICKAHHWM 1O TOMY MJH HHOMY KOHKPEeTHOMY
00beMy BOJOCHAGKeHUS.

2. [loaroroBuTe/bHbIE PabOThI

HaunHas usbickanug Ha HOBOM 00beKTe, THAPOreoJor He
MOXKeT OrPAaHHYUTHCH OOIHM O3HAKOMJIEHHEM C HMEIOLUHMHCS
MaTepHasalMy Mo palHoHy, KOTopoe BbINOJHAETCS AJA cocCTa-
BJeHHa nporpaymbl. [ag Oosee MOJHOrO mpejacTaBJeHHs
O TNpHUPOINHBIX OCOOEGHHOCTAX M BOJAOOOHUJIBHOCTH JHAaHHOTO
paiiona oObluHO OblBaeT HE0oOXOAMMO coOpath M MOABEPrHYTh
npenBapuTe bHoli o0pafoTke MaTtepHassl 10 Tonorpaduu, KJiu-
MarTy, reoJorHd M THAPOreoJIoruu, a TaK:Ke MaTepuaJjsl TIo
OypeHHIO Ha BOAY M OMNBITHBIM OTKadkaM He TOJbKO IO JIaH-
HOMY paHOHy, HO M IO NpUJexallel TeppuTOpHH. DTH Marte-
pHaJbl TIPUXOJAHTCA JOOBIBaTh B LEHTPAJIbHOM Te0JIOTHYeCKOM
(oHpe MuHHCTEPCTBA reoqorud, B ¢onaax [eosoruuye-
CKHUX yINparjeHHil, a TakKe B BEeAOMCTBEHHBIX apxXxMBax pas-
JUUHBIX OpraHu3aliud; MO03TOMY B IIpOrpaMiec H3bICKaHWH
JOXKHO ObiTb 32I1aHHPOBAHO HCKOTOpoe BpeMs Ha c6op H
pa3paloTKy MarepuasoB. Idra padoTa [A0.1:KHA NPOIOJKATHCS
H B MpoLlecCe NPOU3BOJCTBA U3BICKAHUH, 1O Mepe obHapyxKe-
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HUSl HOBhIX, HEe YUTeHHBIX patlee JIMTEPATYPHbIX H dPXHBHBIX
JlaHHBIX.

Hayyenne coOpaHHbIX MaTepHasob noMoraeT 6o0Jee TOYHO
ONpefe/UTh TpaHuUbl IJIOLIAAUM H3bICKaHHE M KOHKpEe iH3UPO-
BATb METOJMKY HX BBIIOJHEHUs, &, KpoMe TOro, MOXKeT
MOCJYKHUTh OCHOBAHUCM 1A COKpALLeHMs HJIH H3MEeHeHHs
MIPHHSITOrO B MporpaMmMe o0beMa H3bICKaTelbCKHX palor.

[TonroroBurensHele paboTel K CJACAYIOLEH CTaaHd H3bICKa-
HUH, €CJM OHHU BLIIOJHSIOTCH TeM 2Ke CHeUHaIHCTOM, ecTe-
CTBEHHO, pEe3KO COKpalllaloTCs M CBOAATCH K  H3YUEHHIO
COCTaBa MPOEKTa M HOBBIX MaTepHaJoB, KOTOpPble HAKONHJIHCH
B pas3/JHYHbIX OpramH3auysx 3a nocjeaHee BpeMmdA. Ecau u3bl-
CKaHus MOpydeHbl NPYyrofi opraHu3alMi, NocjaeAHss, B TOpsiKe
NOJArOTOBKM K MOJeBbIM paforaM, [OJKHa HMETh BpeMsi Ha
TUIATEJBHOE M3yUeHHe MaTepHasoB M3nICKAHUH K mpejlie-
CTBYIOLLEH CTajHu TPOEKTHPOBAHH.

[ToproroBuTesIbHBIE OpraHU3aLMOHHBIE paboOThl, KOTOpBIE
HeoGXOMHMO CJenaTh N0 Bble3na B I0JiIe, OOLIEHU3BeCTHHI, HO
cjlellyeT elle pa3 MOAYEPKHYTb Ba’KHOCTb TILATE/ILHOTO H
3abyaroBpeMeHHOro noadopa 6ypoBOro, HACOCHOTO W CHJIOBOIO
o60opyIOBaHHUsl, COOTBETCTBYIOLLEro MeJsaM H 3ajadyaM H3bl-
CKaHHIL.

3. CbemouHble paGoThl

Chesouynble paloThl TOJKHBI TIPOM3BOJAMTHCA B TOUYHOM
COOTBETCTBHM € HMHCTPYKLHSMH  MHHHUCTIEPCTBA  TeOJIOTHH
CCCP. IlosToMy H3naraemble HHXKe METOLHYECKHE COOOpaxe-
HHUS JIMIUb [OAYEPKHBAIOT OCOOEHHOCTH CDBEeMOYHBIX pador IpH
H3BICKAHUAX s [eseil BoJoCHaGXKeHHUd.

B 3amauu reoJioro-rMIporeosIOrMyeckoli CbeMKH BXOIHT
E3yyYeHHe TeOJIOTHUCCKOTO CTPOEHHs, TCKTOHMKH, JIMTOJIOTHYE-
CKOTO COCTaBa ¥ TPEIIHHOBATOCTH TNOPOA, reoMop(oJoruye-
CKHX M THIPOre0JIOrHYeCKHX YCJIOBHH H 0COGEHHO YCJOBHH
IATAHUA U JPEHHUPOBAHUS MOJ3EMHBIX BOL.

Ina XapakKTepUCTHKHM YCJOBHH NHTAHUS M [JPEHHDPOBAHHA
PPYHTOBBIX BOJ M HerJyGOKHX MeXIL1aCTOBBIX BOJ IIpH
Cb€MKe OKOHTYPHBAIOTCS MJVIOLIAAH BbIXOAA BOLOHOCHBIX CJI0EB
H4 TIOBEPXHOCTb 3eMJIM M y4YaCTKH 3TOH IJIomiaiH, rie BOIO-
HOCHBIE CJIOM TIPUKPBITBH (PHJILTPYIOLLHUMH [OPOIAMH.

Ocofenno TiaTegpbHo obcaegyeTcsi rujgporpaduyeckas
CeThb HA TeX YuyacTKax, rJe BO3MOXKHA (DHU/IpTpallds MOBepX-
HOCTHBIX BOJ B BOJOHOCHBIE TOPHU30HTBI WJH JDPEHHpPOBaHUE
MOCJACIHHX B MOBEPXHOCTHhle BOXOTOKH. Ilpu obuapyxeHuH
TAKUX YUYaCTKOB Ha HUX IIPOU3IBOAATCA 3SMH30AHUYCCKHO THIPO-
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serpaueere saMepsl NOBEPXHOCTHBIX BOJOTOKOB H HCTOUYHH-
KOB, @ B OTHACJbHBIX CJydasiX OPTaHU3YIOTCH BpeMeHHBIC
[:4p0METPHYCCKER TIOCTHI U CTBOPHL

B royowpb cbeske BBIIOJHACTCA HEKOTOPHIH 00beM pa3Be-
AOYHBIX padoT B CCOTBETCTBHM C YyKaszaHuesm LEHHBIX THIO-
BbIX HOPM Ha Te0.10r0pa3BeJOo4dHbie padOThl, yTBEPIKIAEeHHBIX
JronoxcoetoM mpu CHK CCCP nocraxosmaeHueym Ne 595 ot
23/1V 1940 r. 30HaHpOBOYHoe OypeHHe U IIypgoBKa IMpH
HEer/lyOOKOM 3a/Ieraluu IMOAZEMHLIX BOJX MOLYT CJAYMKHTE H
AJis1  YyTOYHEHHs THJPOreoJIOTHYECKHX YCJOBHHM paioHa, IIpH
GoJsiee ruay0OKOM 3ajeraHud MOJ3eMHbIX BOJ 3TH YCJIOBHUSA
BBISICHAIOTCS 00CJe/JOBaHHeM KOJOAIeB, CKBAXHUH H IJyOOKHX
TOPHBbIX BbIPabOTOK.

B paiioHax, oT/MyarOLIHXCs GOJIBIIOH CJO0XKHOCTBIO Te0Jo-
THYeCKUX YCJOBHH (C/JOXKHAA TEKTOHWKA, AHMCJIOKAILMH, KapcT,
3a/1eKH  coneff, 30HBI MHHEPAJU30BAHHBIX BOJ, CJIOXKHDBIH
APEBHHH pesbed), B TOMOULL I'€OJOr0-THAPOre0J0rHyeCKoH
CbeMKE TpHMeHseTcs reoguaudeckas pasBejka M YCTpaH-
BAIOTCS pa3BejOuHble CKBAaXXHHBI, He NpPeAyCMOTpeHHble LEnu-
HBIMH THIIOBBIMH HOpPMaMH.

CbenvouHple padOTBl HEOOGXOMHMO IPOU3BOAHTH B HayaJe
M3bICKaHHI, UYTOOB 1O MaTepuanamM CbEMKH MOXKHO ObLIO
BHECTH KODPEKTHUBBHI B TJIaH Pa3BefOdYHOr'0 H 3KCHJIOATALHOH-
Horo Oypenus. Ilpu u3biCKaHUAX AJs KpPYNHOro BoJoCHaOXKe-
HUs, OCOUEHNO B CJIOMKHBIX NMPHPOJHBIX YCJIOBHIX, 6e3yCJIOBHo
ueﬂecooopasHo BhIAE/IATh B NEPBbIA 3Tanl U3bICKaHHH CbeMOY-
Hple pabOThi M HEKOTOpHUl 06beM OypOBHIX pas3BelOyHBIX
pabor.

Ilpn wu3vicKaHusix B paiioHe pacCHpoCTPaHEHHA TPYHTOBBIX
1 HervlyOOKMX MeXIUIAaCTOBBIX BOJ CbeMOUHbIe pabOThl 0011ero
XapakTepa IIpOM3BOASTCS MO BCeH NJollaiH, a JAeTaJbHbIe
CbeMKH — Ha Y4YacTKaX BO3MOXKHOI'O pAacCHOJOXKEeHHT BOA03a-
gopos. [asi 0o6MIMX CBEMOK MOXKeT OblTh NPHHAT MaciiTad
[:50000, 1:100000 n pexe 1:200000, ana nera’bHBIX
cbeyok — macwitad 1:25 000, I: 10000, pexe I:5000.

Tonorpagduueckas ocHOBa [JI 3THX CbhbeMOK AOJKHA ObITh
H3rOTOBJEHAa 3apaHee, TaK KakK IpH ee OTCYTCTBHHM MOXKeT
GbITh BBINOJHEHO JHIiIL O0Ulee PEKOTHOCHHPOBOYHOE OOCHICIO-
BaHIie pafioHa.

llpu canuTapHO-TEXHHYECKHX HCCJEAOBAHHAX BhIACHACTCS
BO3MOXHOCTh 3arpsA3HeHUs BOJAOHOCHOTO TOPH30HTA U3 OTKPHI-
ThIX BOJ0eMOB U BOJOTOKOB, MOIJIOWAMUIHX KOJOAIEB, CTa-
pbIX CKBAaXHH, TFOPHBIX BbIpa0OTOK, BHITPeOHBIX M, CBAJIOK,
Knajbuiy, mnoJaell opoweHHd, 3a CyeT CIycka INpPOMCTOKOB
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H T. A. K 5THM HCCJe10BaHHAM LeneCo00pasHo MNpUBJeKarTy
MECTHhle OpraHbl CaHMTapHOro Haja3opa, B Kpaimem ciyyae
OT HHUX AOJIXKHO OBITh TOJIyYeHO 3aKJIIoueHHe M0 MaTepHalaM
FUPOreoJoriyeCKUX H3bICKAHHH 1O JaHHOMY BOIpOCY.

Jlasa rayboko Jexauux MeXIJIACTOBBIX BOJ IJOLIAgHAasg
cheMKa MoxeT ObITh LiesecooOpasHoil JMIIb B Clyyae COBep-
[IEHHO HeJIOCTAaTOYHOH TreoJOrHyYecKoi H3yueHHOCTH paloHa H,
B OTAGJBHBIX CJaydasix, AJd o0jacrefl NHTaHUST MJIH JAPEHHPO-
BaHMsl TOA3eMHBIX BOJ, €CJId Kakas-iu6o H3 3Tux obJjacTel
HaXOJUTCS B HENOCPe[CTBEHHOH OJIM30CTH OT YYacTKOB BO3-
MOKHOTO pacnoJioxeHuss Bono3abopoB. B ocrajpHBIX CJyyasx
MJIoNlaHAsE CbeMKa 3aMeHfeTCsd pPeKOUHOCUHMPOBKOH, rJIABHBIM
o6paszoM 1Js cfopa MaTepuasoB IO BOJOCHACXKEHHIO H OIH-
CaHUI0 CYLIeCTBYIOLUMX CKBAaXKHH, KoJOJUEB H Tay6OKHX rop-
HBIX BBIPAGOTOK.

Texyuiags kamepasipHasi o6pa0oTka MaTepHaJjoB CBHEMOY-
Heix pabor o0s3aTesbHa, TaK KaK 3T0 JaeT BO3MOXKHOCTb
CBOEBpPeMeHHO BHOCHTb HYXKHble KODPPEeKTHBH B Iporpammy
H3bICKaHUH.

4. BypoBble paGoThl

a) HasHaueHne OypoBB X CKBaXHH

B rmpouecce TIHADPOreoJIOTHYECKHX H3BbICKaHUH OypsaTcs
CKBaXKHHbBI, UMeIOlliie pa3jiHyHOoe Ha3HavyeHHeE:

1) 30HAMPOBOYHbIE ~— B MOMOLLb I'€0JIOrO-THIPOreosoruye-
CKOH CBheMKe;

2) pasBejloyHble — JJIs pa3BeKH TeOJOTHYECKOTO CTpoe-
HHUSs1, JIATOJIOTHMYECKOr0 CoCTaBa H BOJAOHOCHOCTH IHOPOJ;

3) OmBITHBIE — AMS [POU3BOACTBA OMNBITHBIX OTKAueK;

4) npa6JjomaTeNbHBIC — A ONpeNesIcHHs  XapaKrepa H
BeJIMUMHBI JIePECCHOHHON BOPOHKH TpPH OTKaukKe;

5) peKUMHBIe — IJI H3YUEHHS peXKHMAa TOA3EeMHBIX BOJ;

6) pa3BenOuHO-3KCIIOATALlHOHHbIE — [J pasBe/lKH reo-
JIOPHYECKOTO CTPOEHHS, JHUTOJOTHYECKOTO COCTaBa M BOJOHOC-
HOCTH IIOPOJ, ONBITHBIX OTKA4YeK M MOCJeAYIOLIeH 3KCIoaTa-
UM pasBeaHHOTO U ONPOGOBAHHOTO BOJOHOCHOrO FOPH30HTA.

Heo6xonumocTs U Leseco0dpasHocTb Oypenuss TeX HIH
MHBIX CKBA)XHH 3aBHCAT OT NPUPOAHBIX YCJOBUH padoHa, HX
M3YYeHHOCTH M CTaAHMH MNpoeKTHpoBanus. Ho HesaBucumo oOT
MPSIMOTO HA3HAUCHUS, B IIC/SIX 3KOHOMHH BpeMeHH H CPelCTB,
ejecoobpasHo KaxkK/IyIo CKBaXKHHY HCIOJIb30BATh KOMILIEKCHO,
HalpuMep, OINBITHble CKBAXKHHBI MOryT OBITh HCIOJb30BAHBI
IJs pa3BedKH, a MOCJe OTKaueK — AJd peKMMHBIX HabJole-
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HUH, pasBelolible CRBAaKHUEDLL MOFYT ObITb HIMOJAL3OBAIILL K
11a0.110,1a 1CALITDIC MM PEZKHMIDIE H T. IL

[pi noyown O6YpoBBIX CKBazKHI JIOJKHB OblTh YCTdHO-
BJCHBL MM YTOUHEHBL:

1) TekTOHMueCKAs CTPYKTYpa M reoMophoIorHueckue oco-
OCIIOCTH MeCTHOCTI,

2) JMTOJIOTHUYECKHH cOCTaB NOpoJ;

3) 4MCa0, TMOJOXKEHHe H MOULHOCTb BOJOHOCHBIX TOPH30OH-
TOB;

4) THD TOA3eMHBIX BOJ (I'DYHTOBLIE MJH HAHOPHLIC) H
[OJIOXKEHHEe HX IOBEPXHOCTH;

D) B3aHMOCBfI3b BOAOHOCHBIX I'OPH3OHTOB M CBSI3b MOA3€eM-
HBIX BOA C BOJAMH MNOBEPXHOCTHHIX BOAOTOKOB H BOJOEMOB,

6) xauecTBeHHad (IIPH IOMOULH aHaJHM30B) H KOJMUECTBEH-
Hag (IpM TIOMOLLH OTKauyek K PeXUMHBIX HaOJIOaeHHUl)
XapaKTepUCTUKH TOM3eMHBIX BOA.

GOHOIUDPOBOUHBE CKBAaXUHB 6yparcd npu obUuX
U JdeTAJbHBIX [€0.J0rO-THAPOTE0JOrHUECKHX CbheMKax, T. €.
B CTajui H3bICKAHIIH K TPOEKTHOMY 3aJlaHHI0 H pexe
K TEeXHHYECKOMY MpoeKTy. OHM 3aMEHSIIOT PACUHCTKH, KaHaBBI
U UIypdbl, Korjga 3TH BbIPAOOTKU TO TeXHNUECKHM TpPHUHHAM
He Moryt ObiTb NpOHAEHBI A0 HeoOxoAn:oH rayOuHsl. [lpu
IOMOILH 30HJAHUPOBOK YCTaHaBjIuBaercs IviyGuna 3aJeraius
KOpPEHHbIX TOoPoJ IHOA HAHOCAMU, MOJOXKEHHE TOro WJM HHOrOo
HErJIyOOKO JiexKalllero MecuaHO-TJMHUCTOro CJICs, WIM HOBCPX-
HOCTH TPYHTOBBIX BoA. B mocieiHem cJjyuae 30H/IMPOBOUHDBIC
CKBAXKUHBl MOTLYT ObIThb YIJayOJCHBI B BOAOUOCHBI CJI0H 1
UCMOJAL30BaHbl  AJisi  BpPCMeHHBIX  HaOJjiogenui  KoJjebanus
MOBEPXHOCTU TPYHTOBBIX BOJI.

PasBenouHbe CKBaxXxXuHb Oyparcsa B HaH0O0AbLLIE
KOJIHYeCTBe IPEHMYIHEeCTBeHHO B CTAJMH K3bICKAHHH K IIPOCKT-
HOMY 3a/aHHIO M, FJaBHbIM 00pa3oM, B paionax pacnpocTpa-
HEHHS TPYHTOBBIX BOA CO CBOOOTHOH MOBEPXHOCTBIO H HELMIY-
60KO  JiexKAalHX MEXKILJIACTOBBIX BojL. OHu  IOJKHB
pacnoJarateCsd B OCHOBHOM HA IIOllepeyHUKaX: B KpecT Inpo-
CTUpaHHMA KOPEHHbIX IOpOJ, morepek MopdhoJIOrHYecKHX 3Je-
MEHTOB MECTHOCTH, O HANPaBJCHHIO TeUCHUA U MO MNPOCTH-
paHHIO II0TOKa MNOJA3eMHBIX BOJA. Ha Kamaom paspelyenMoll
NonepeyHuKe 0JKHO ObiThb NPOOYpPEeHO He MeHee TpeX CKBa-
JKHH, TIpHYEeM IpH O0JbIIOM HPOTAMKEHHM [ONICpeUHHKa Ha
KaxXJoM MOP(OJOFHYECKOM YH4ACTKE MECTHOCTH AOJXKHO ObITh
npoOypeHO He MeHee OJHoil  cxsaxxuHbpl. IleaecoobpasHo
pa3BefouHble CKBAXKHHBI OYDHTb B ONpeAeJeHIIOf MNOocJe10Ba-
TEeNBHOCTH, IO paspekenHod ceTke, utoObl B nmpolecce pador
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YTOUHATL TOJOMKEHME KaxkI0i HOBOH CKBaKMHBEL 3alaHHas
B MpOrpaMMe OpHEHTHPOBOUHAd TJayOMHA CKBaXKHH KOPpEK-
THpyeTest (PaKTHUECKUM TOJTOMKEHHeM MapKUPVIOIIMX TODH3OH-
TOB KW TayOHHON 3aneranns noaseMHuIX Bod. Cienyer HMeThb
B BHIY, 4TO pasBelouHble CKBAyKHHBI WJM 4YacCTh CKBAXKMH,
MO YCMOTPEHMIO TUAPOTEO]ora, [0JKHBlL BCKDhIBAaTbH M3ydae-
MbIA BOJOHOCHBIf TOPU3OHT Ha BCIO €ro MOUIHOCTb, YTO
ofneruaeT mocjeAyIOlHe pacueTsl AeGUTa BOMA03aGOpPOB H
oTipefieieHHe 3aTMacoB IOA3EMHBIX BO.

Ha yuwacrkax neTaJsbHBIX H3bICKaHuU, Korja HpHPOJHBIE
YCIOBUST palOHA B OCHOBHOM YK€ M3YUeHLI, pa3BellOYHbIe
CKBaXKHHLL OypsaTcs PeaKo, TaK KakK MOMOJHHTE/bHbIE T€0J0T0-
THIpPOTEO/IOTHYeCKHE MaTepHasbl M0 ydyacTKy MOryT ObITb
MOJIyueHbl Npu GYpPeHWH CKBAyKHH HHOTO Ha3HAYEHHs.

CKkBaXUHBL ONBITHBIe H HalbGawparedbHBbIE
6ypaATca JHIIbL NOCTe M3yueHus OOIIMX TIe0J0r0o-THAPOTe0o-
FMUECKHX YCJOBMH palioHa ¥ TO.ILKO [/ TOrO BONOHOCHOrO
FOPH30HTA, KOTOPHH MOXET TNpPEeACTaBJATh TPAKTHYECKHH
HHTCPCC IJs1 BOMOCHAOKEHHS.

OGuluHo0 OHM YCTpPaMBalOTICA HAa YyyacTKaX JeTafJibHbIX
U3BICKAHHE K TEXHHUECKOMY TIpOEKTY MJH B KoHIUE H3BICKaHHH
X NPOEKTHOMY 3aJaHHIO.

Hns wavuenuss raAy60Ko JEMKAIIHMX MEKMIACTOBHX BOJ
o6bIYHO YCTPAUBAIOTCA O/JMHOUHBIE CKBAXKHHBI HJM Y3Jbl H3
ABYX-TPEX OMUHOUNBLIX CKBAMXKHH, AN HerayGoKo JemKallux
MEXINJaCTOBbIX H TPYHTOBBIX BOA, KPOMe TOr0, H OILITHHIE
CKBaXXMHBl CO CKBaxkHHaMu Ha6sroJaTenbHbIMH.

KoaunuecTBo moOcaeIHMX TMPHUHMMAETCS HAa KaXKIOM Jyue He
MeHee IBYX. [Ipw ojpHOpomHOM COCTaBe BOJOHOCHOTO CJOS
ayy nabJaonaTeNbHbIX CKBAXKMH JOJKEH pacHojararbCcs HOp-
MaJbHO K HaNpaBJeHHI0O MNOTOKA [OA3EMHBIX BON, & TpH
HEOJTHOPOMHOM COCTaBe — YyCTpPauBaeTcs BTOPOH Jyu, Hampa-
BJICHHBI BBEpX Mo MoToKy. OOLIYHO NOCTAaTOUYHO ABYX Hab/Io-
aTeJbHBIX CKBaxKHH, KOTODBIC YCTPaHBalOTCHd Ha HHTEpBaJie
15—25 & OT ONBITHOH CKBaKWHBI, MJSI M3YYEHUS TOA3CMHBIX
BOJ, 3aK/JIOUEHHBIX B CHJIBHO TPEUIMHOBATHIX CKaJbHBIX IODO-
nax, uesecooBpas3lio MMeTb TPETbIO CKBaXHHY B DaCCTOSHUH
50—100 x ot onbTHOH.

Y3esq ONBITHHIX CKBaxKUH 3akjgafbiBaeTcs OObIUNIO B Bep-
LIMHAX TPeyrojibHHKa B 301 B3AHMHOIO BIAMAHHMS ONBITHHIX
OTKaueK, TMpHueM Ha ydaCTKe JNeTajbHbiX H3bICKAaHMH 3akja-
TBIBAeTCH OJIMH, pexe JABAa-TPH TaKMX OMNBITHBIX Y3Ja.

OnbiTHBIE  CKBaXKHHBI  MTOTKHH  BCKPBLIBATH BOJOHOCHBIH
rOpU3ONT TOJAHOCTRIO, A TNpH ero 60npUIOH MOUIHOCTH — HA
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ray6iny 20—25 a, pabniogaTenbHble — yray6asi0Tca B BOJO-
HOCHBI TOPH3OHT Ha 2—3 A HMXKe MAKCHMabHOrO NPOEKTH-
PYEMOro TOHUIKEHHS VPOBHS BOXBLI B OMBITHON CkBaxune (A7
HANOPHBIX BOX — HA 2-—3 M B BONOHOCHBIA CJIOH).

B ycToHuuBBIX TIOpPOAaX BOAONPHEMHAS YaCTb CKBAMKHHBI
OCTaBJISIETCH OTKPBITOH, B DHIXJLIX TOpoAax — ofopynyercs
(PUILTPONM, THOBI ¥ KOHCTPYKUMH KOTOPBHIX DAaCCMaTpUBAKOTCS
BO BTOPOH wacTH HacTosnied paGoThl.

Ocofble pes XK HMHBI € CKBaXKHUHB O6VparTcd, TAABHBIM
0o6pazoyM, BO BTOPOH CTaJMM M3BLICKaHM{, KOTrja BbLIACHEHA
HeOOXOMMMOCTh M COCTaBJEH TIJIAH H3YUEHHS peKHMa MOJ3eM-
HEIX BOA. Pexumuble HabmoAeHWA AJs MPOECKTHOrO 3alaHugd
OCYLIECTBJSIIOTCS OOBIUHO TyTeM HCNOJh30BaHMS IPOBYpeH-
HBIX CKBAXHUH WHOTO HA3HAYEeHHH, a TAKKe CYIIeCTBYIOLHX
pox03a60PHBIX CKBAKHWH, KOJOJIEB M HCTOYHHKOB.

CeTh peKUVHBIX CKBAaXKHMH CO37aeTcs, TJIaBHBIM 06pasoM,
I M3yUeHUs] TPYHTOBBLIX BOJM M HErnyOOKHMX MEKIIACTOBBIX
BOJ, TPHUEM 3TH CKBAXKHUHBI PACNOIaraiTC IO MOTOKY TON-
3eMHBIX BOJ 4 B MONEpeuHoM HampapjeHun. Pexuvupbie ckBa-
KHHBI YTJIVOJISIOTCST B BOJOHOCHBIH FOPU30OHT Ha HECKOJIbKO
METPOB HHIKE BO3MOKHOIO TAACHUA TOPH3OHTA TNOA3EMHBLIX
BOJI B MEMKEHHEe BpeMs Troja, TIpPHUEeM BOJONPHEMHAS UYaCThb
CKBAXKHHBI 3aKPETJIAETCS COOTBETCTBYIOUIMM (PUILTPOM.

Humxe, B COOTBETCTBVIOUIMX pa3fenaX, NMOCBSALIEHHLIX pac-
CMOTPEHHIO METOJ0B TPOU3BOICTBA ONBLITHBIX OTKAUEK U pe-
AKHUMHBIX HAaGMIONeHUHA, RaITCH HEKOTOpPhle IOMOJHUTEIBHbIE
VKa3aHus 10 YCTpOHCTBY M pasVeueHHio ONLITHhIX, Habaw-
laTeIbHbIX M PerKHUMHBIX CKBAaKMH.

6) Cnoco6u 6ypeHusSs M MTHAMETPH CKBAKHUH

B 3aBHCHMOCTH OT OCHOBHOI'O HA3HAUEHHMS CKBAMKHUH, Fe0-
JOTHUECKMX YCJOBMH MECTHOCTH M COCTaea INOPOM, TIpHMe-
HAITCA CIeAVIOUHE CcnocoObl 6ypeHuss CKBaxKUH: PYUHOI
VAAapHO-BpauaTe bHbII, YAapHbIH MeXaHHUYeCKMH M KOJOHKO-
BBIH.

30HAHPOBOUHbIE CKBAXKHUHBLI HMEIOT HEGOMNLIUYIO TNyOHHY ~—
10—15 x, awamerp 2!/2—3" wm Oyparcs pPYuUHBIM yIapHO-
BpalaTtebHbM  cnocofoM, 3avactyio 6e3 ofcaanbix  Tpye.

s pasBerks JHTONOTHUECKOTO COCTaBa Mopoid, QHKCALHU
MOSIBMEHHS] U TIOJNOMKEHHsI TOBEPXHOCTH TNOA3EMHBIX  BOZX
HaubBouaee  YIOBJIETBOPHTENbHBIE MaTepnaianl gaeT Gype-
HHE CKBaxKUH 6e3 TPOMBIBKM: B TeCUAHO-ITHHHCTBEIX TOPO-
nax — ylapHoe OVpeHHe W B CKaJbHBIX NOpoJlax — Gyper:i»
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KOJOHKOBOe. BypeHue paspeTOuH:IX CKBayKMH C NOTJIMBKON
BOIK M C TIDOVBLIBKOH, B TOM uMCAe POTOPHOe Ovpenne,
MOKET OCVUICCTRTATRCS JUIThL MNH NMNOBETEHHY  TOTIO THHTEh:
HBIX THADOrEONOrHueCcKuX waftoteuull ro cocofolt ieTo1uKe.
CKBAKWHBL OULITHRIC, HAGJIOTATE IbHRE U NEXKHNIHE, ©0mu
reonoro-TUTOTOTHIeCKHIT pA3ne3 W TNOTOWEeHHC ROICHOCHRIX
FOPUACHTOR  ViKe  VYCTAHORICHR  DAa3BeIkol  MOKHO  OGVDHTH
JOORN  criocoBoM,  Ho  ODUVIeHeHHe TJHHEACTOIT  NMDOMBIBKH
JOMVCKALTCH JMIIL HAa HHTeDNBATe OT MOBCDYHOCTH 36U 0
KPOBJIU M3VyaeMoro BOTOHOCHOTO TopuzoHTa. Pvukoe 6Gvnenue
A TOXHUKO-KOHOVHYIECKUN  COOANAKEeHUsT  HeecoobpasHo
OPUMENSaTs  JHINIb  TIPH HeHOJBIION  rIVOMHE CKPAXHH H
B MeCYAHO-TIHMHUCTHIX TODOMAX, 4 TAKKe B CKAJLHLIX MONO-
nax HeBoabproH kKperoetH. CnarHeHHe DA3THYHLIX CMOCOROB
6vpeHHsa W TEXHAYECKOTO ONOPVIOBAHHA CKBAXKHUH NPHBOITHTCH
BO RTOnol wactu wacrtoaurefi paboThl.

JOvaverp GVHOBOH CKBAMXKHUHK ONNEEIIOTCH TEXHHUSCKUMHU
YCTOBHSAMH €€ TPOXONKH Ha 3aJaHHyK rJay6HHY M OCHOBHBIM
HasnaueHueM CKBaXKHHBL.

JIra onbITHRIX CKBaXXWH KOHEUHHH ee IHaMeTD IOJKeH
o0eCNeyYuTh CNVCK HACOCHBIX VCTPOHCTB M IPOU3BOJICTBO
HagesKHOH ONWTHOH OTKauxu. JIAs pasBemlouHLIX CKBAYKHH,
BoobOuie rononsd. MoxeT ObITh NOPHHAT JI000H TeXHHUECKHU
TOMVCTUVIRA KOHPUHBLIT NIHavieTn, HC OfBIYHO NHAVeTD CKRa-
KHUHK TO™®eH 06eCNeynuTh BO3MOMKHOCTL TNOM3IBOTCTBA OTH-
HOUHOH NNNOHOH OTKAUYKU W3 BOJOHOCHOIO TODW3OHTA BA.TM3H
3afoa cxBakupnl, Koweunwil nuaviern #HaGmoxaTenuHbBIX W
DEXUVPBLIX CKRAXKHH JOMKeHn o06eCleyuTh CrVeK B CKBAMKHUHY
annapatypel IS 3avepa  yPOBHS U TE\ITIEDATVOBLL  BOIbI,
a Takxe otbop mpe6 Bombl Taa anamuzon. Kpowe Toro,
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Yaapuoe 6ypemue B | Koxonxooe Gype-
HasznayeHHC CKBaXUHHN _ H!€ B CKaIbHHX
MeC4aHBX M2{ OMaX Moroiax
1. Pazgenousble CKBaAHHBI 67 (154 M) 112 mnm
2. Onwitble . v o . . . .| 10—87 (254—204 wrm) 112—154 mm
3. Habawopatensnele u pe-
KHMHbIE CKBAMUHBL . o . 41/,—31/,7
(115-=78 a1.w) | CO—T77 M




B TieCyailblX M pa3pyUIEHHBIX CKaJbHBIX TOPOJaX KOHCUHBIH
1HANeTD MoDKeH O0eCrneuuTb CHVCK H YCTAHOBKY B CKBAXKHHE
duabTpa  HyxHOI  KOHCTpyKuuu. IlpuMmepHwle  yKasaHus
0 KOHeWHOM paHaMeTpe CKBAXKUH MNpuBeieHbl B Tal1. 3.

Tlpu onpeneneHWH HaualbHOTO JHAMETpPAa CKBAXKHH CJe-
AVeT YYUTHIBATL HOPMAJBHVIO CMeHy oO0CamHwbiX TpPYy6 IO
riaybuHe OVpeHHs, HEOOGXONHMOCTbL TMepexphiTHsi 06calHLIMH
TpyBaMu BhilllesIeXKaNIUX BOJOHOCHHIX TOPH30HTOB M BO3MOK-
HOCTb TONYTHOrO ONMpoBOBAHUA HMX B PA3BEMOUYHLIX CKBAXKHU-
HaX TPOOHBIMH OTKAUKAMH.

BypoBbie pafoThl MOJKHBI TPOUIBOJIHTHCH INPH TNOCTOSH-
HOM THIPOTCOJOTHYECKOM HAOJIOMEHHH W KOHTPOJE H COIpo-
BOXKIATbCA TLIATENbHOH MoxkyMeHTauwell mnpouecca Gypenws,
oficanku Tpy6, orGopa 06pa3moOB TIPYHTOB, 3aMepa ypoBHel
M TeMNepatypnl BOAbl H oT6opa Tpo6 BOAL MJs aHAJU30B.
_ Bee ckpaxuHBE MOMKHEL MMETb KOOPAMHATH! H BBICOTHBIC
OTMEeTKH,

5.-OnbiTHBIEe DTKAUKH

a) [lpeanpapurtenbHoe onpo6oBaHHe BOAOHOC
HbBIX TOPH3OHTOB

B nponecce 6ypeHnsi pa3BeMoOYHBIX CKBAXKWH, IIOCJTE HEKO-
TOPOro Yrayb/eHdsi B BOAOHOCHBIM TOPHU3OHT U HA Da3HbixX
HHTEpBaJaxX TMPOXOJAKH 3TOro TOPH30HTA, lejJecoo6pasHo Mpo-
M3BOJUTb B TEUEHHWE HeCKOJLKHX YacoB TapTaHWe BOJHI
KeJOHKOH Huau nopiHem Jlerectio, a Takxke oT6UpaTh NMpPoOH
BOAB JJISI KAYECTBEHHOH XapakTepUCTHKH BOLOHOCHOTO TOpH-
souta. Pacxog BOABI, NMOHMIKeHHe VPOBHS W NPOJOIKHTENb-
HOCTb TAPTAHHE, a TaKXKe M MOCHEIVIOUIEr0 BOCCTAHOBJEHUA
YPOBHA BOIH, (PUKCHPYIOTCA B MOJEBbIX JOKyMeHTaX.

Ecmu sto npenBapuresbHoe ONpoGOBaHHe HJIM  TeKyluas
TOKVMeHTAlUsI CKOPOCTH BOCCTAHOBJEHHS YDPOBHSI BOLBI TPH
6ypeHHH TOKA3BIBAIOT 3HAUMTEIRHYID BOMOOCGHJILHOCTL HaH-
HOFO TOpH30HTA, 6ypende CAeAVeT NPUOCTAHOBHTL H TNPOU3-
BEeCTH M3 CKBAKHHB TNPOGHYID OTKAUKY HA ONHO TMOHHMXKEeHHe
VPOBHY M MAKCHMAJNBHVIO TDOM3BOJHUTENLHOCTL HACOCA.

JlmTenpHOCTL  3TOf  OTKAuUKH  OnpenesiAeTcss BpEeMEHeM
IIOJTHOTO OCBETJIEHHST CKBAXKHUHBI M TOJyueHueM CTaGUIbHbBIX
OUHAMHUECKOrO YpoBHSI U NebUuTa B INpPONOIKEHHe He MEHe?
3—4 yac. penpepriBHOR oTkaukH. OfUIAs NPONOMIKUTEILHOCTE
HelpepLIBHON OTKaukH OOBIYHO KoJiebGJeTcss B Tpenesax oT

24



8 no 24 wac., npuueM NOCJTE OTKAUKH TEPUOAMUECKH H3Me-
psieTC YpOBEHb BOJABI B CKBaXKMHE 0 NOJHOTO €ro BoOCCTa-
HoBsnenus. [lo noxymentam HabmomeHuil ycTaHaBIMBAIOTCA
Ne6UT CKBaXKUHBI ¥ COOTBETCTBYIOLICE MY NMOHHKEHUE YDPOBHS
BONBI, CTPOMTCA KpHBAsT BOCCTAHOBJCHUS VPORHS U oOIpele:
JAIOTCS TeMnepaTypa ¥ XMUMHUKO-0AKTEPHOJOTHUECKuii CocCTaB
pofbl, MatepraJsel TnpenBapUTENbHOTO onpoGoBanusa BOXOHOC-
HBIX D'OPH3OHTOB CJyzKaT NIJA CPABHMTEJIbHOH MX XapakTepH-
CTHKH, MJAHMPOBAHWS NANbHEHIINX OMBITHBIX OTKAUeK M TOI-
fopa HACOCHOTO O6OpPYJOBAaHHMSI M1 3THX OTKauex.

6) OnuBITHBEE OTKAaukKy

OnbITHBIE OTKAUKM MPOHM3BOAATCA M3 ONMHOUHBIX CKBaKHH
¥ U3 ONBITHBIX VY3J70B, B COCTaB KOTOPbIX BXOIHT OJHA
CKBaXKMHA OMNbITHAA M HECKOJHLKO HaOJIONaTesbHBIX WM JIBe-
TPH CKBaXMHBI ONBITHBIX 6e3 0COOBIX HaG/oaTesbHBIX CKBa-
)kuH. OpraHusyloTCs OTNBITHBIE OTKAUKH FO rrpeHMyLueCTBy Ha
THIHYHBIX THIAPOTEOJIOTMYECKHMX YuacTKaX paHOHA H3BICKaHUH,
yamnre BCero Ha YyuacTkaxX MpeanoJiaraeMoro pacrnojoXeHud
Bojn03aBopoB. B crammu m3biCKaHHH K APOEKTHOMY 3aMaHMIO
B KaueCTBE OMNbITHbIX WM HAGJI0JaTeNbHBIX CKBaXKMH MO BO3-
MOJKHOCTH HCHOJB3YIOTCH pPa3BEIOYHBIE CKBaXKUHBL

Otxayky BOJLI M3 TPEHIMHOBATHIX H TPYyGOOGIOMOUHBIX
1oOpox HEOGXOAMMO HA4YMHATH € MAaKCUMAJIbHOTO MOHUKEHHUSA
N1 MPOYHUCTKH TPEHIHH W HYCTOT OT MeEJKOo3eMa, B 0CTalb-
HBIX CJyyasX — C MHHHMAJbHOTO HNOHMIKEHHf, BO H36eKaHue
3aKyNOpPKY (uabTpa.

OnpiTHBIE OTKAuKM JOJIKHBI HNPOM3BOMUTBCH He MeHee
Kak Ha TpPH CTaGHUJbHBIX TOHHIKEHHS YPOBHA BOJBI: HEPBOE —
He Menee | m, TpeThe — Ha MaKCHMaJjbHOe mNOHuXKeHue (10
NPOU3BOMNTEIBHOCTH HACOCA) M BTOPOE — HA WPOMEXYTOUHYIO
ryOGUHY.

O6uias TNpONOMKUTENIBHOCTL HENpepbIBHBIX OTKauexk Ha
KaXIo€e TOHMIKEHHME YPOBHA MPUHHUMAETCH MJA KpyNHO3epHH-
CTHIX ¥ TPEUIIMHOBATHIX MOPOM OT 3 MO 5 CYTOK ¥ IJIs CpefHe-
U MeJKO3epHUCTBIX MecKoB — oT 5 10 7 cyTtok. [IpakTuueckn
ONBITHYIO OTKAaUKy MOXHO 3akaHuuBaThb uepe3 1-—2 CyTOK
noCJe vyCTaHOBJeHUA CTAaOMABHOCTH nebuTta ¥ JAMHAMMUECKHMX
YpOBHEH B ONLITHOH M HaGJMIOMaTeJbHOH CKBAXKHHAX.

Unmerommrecs B JHUTepaType VKasaHHd O JONYCTHMOCTH
Be€CbMa HEMNPOMOJIKHMTEIbHBIX ONBbITHHIX OTKAueK HEeNpaBHJbHEL,
4TO  MOXKHO H/JIOCTPUPOBATbL PACCMOTPEHHEM  HEeKOTOpPLIX
thakTHUECKHX TpaUKOB.
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N3 rpajpuxka Ha puc. | BHIHO, 49TO YpPOBEHb BOIABI H
ne6ut Gosee Hu MeHee crabuausupoBatuch uyepes 25—30 gac.,
Mocje Hayana OTKAYKH.

N3 rpaduka Ha puc. 2 CrefyeT, 4TO YPOBEHb MPUMEPHO
ctabuausupoBasnca nocae 8 yaC. OTKAayKH W OKOHUYATEJLHO
YCTaHOBUJCS uyepe3 22 yaca, Korla YCTaHOBHJICA M HOCTOSAH-
HuIE 1eOUT OTKaUKH.

CorsntacHo rpaduKy Ha pHC. 3 OTKAauka B TEYEHHE OKOJIO
3, 5 CyTOK HPOH3BOAHNACH C TOCTOSHHBIM PacXoioM, a Ypo-
BeHb BOMABI uyepe3 27 yac. nocje HavaJa OTKAUKH BPEMEHHO
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Puc, 1. Tpaduxk Kome6amus ypoBHA BOABl H
ze6ura CKBaXUHbI NPH OTKAyKe

cTabu.IM3MpOBAJCT W 3aTeM B OOLIeM TMOHHMXKAJACA CTYMEHAMH
B Teuenue Tpex CyTokK. [lpumepHo B cepeanne pHg 28/VI
1e6UT OTKauKW YMEHBLIIMJCH, HO TIPH 3TOM CHH3HJCSH YpPOBEHD.
Ity ctabuJbHble 7e6HT U YPOBEHb COXPaHAIMCDH Jajiee B Teye-
HHEe CYTOK ONBITHOH OTKa4KH.

W3 rpacduka Ha puc. 4 BHAHO, UTO YpOBEHb BOABLI IIpH
OTKauyke oCTaBajcs B OOLIEM TOCTOSHHBLIM B TeueHHe 25
CYTOK, pacxXox B TepBble 5 CYTOK TOXKe Obll CTaGUJbHBIM,
3ateM B TeueHuwe 14——15 cyToK majgan, ganee YCTaHOBH.ICA
Ha TIOHWIKEHHBIX OTMETKaX, a uepe3 7 CYTOK cTalHJIbHbie
YPOBEHb W pacCxoj BHOBb H3MEHHJIHCb.

M3 3Tux M orpoMHOro KOJMYECTBa JPVIUX TIPHMEPOB C.e-
IyeT, uTO OrpPAaHHYUBATLCH KPATKOBpPEMEHHBIMH OTKayKaMH
HeNb3s, TaK KakK 3TO MOIKET NPHBECTH K BeChbMa OUIUOQUHBI:
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BbIBOJAaM, OOBIYHO K 3aBLILUEHHI0 BOAOOOGHJIBHOCTH BOAOHOC-
HOro TOPH3OHTA.

OcTaHOBKH OTKa4KH WH3-3a TIPOM3BOICTBEHHLIX HENOM1ad0K
Ha CpPoK GoJjee 2—3 uvacC. BHI3KIBAIOT HEOOGXOAMMOCTH TIOBTO-
PeHNs OTKAYKY Ha JaHHOe NMOHUIKEeHHE.

Jnas  GOHTAaHMPYIOWMX  CKBAaXHH HpOOHBIE U ONLITHBHIE
OTKAUKK MOTrYT OBIThb 3aMEHEHBl H3MePeHHMSIMH pacxola MpH
PA3HBIX YPOBHAX HCTEUEHHA BOJBI M3 CKBayKHHEI IyTeM 060pY-
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Puc. 2. Tpadpux xoae6aHHS ypOBHY BOIHW H
gebura CKBaXHHB MPH OTkadxe

JIOBaHUSI €e TPOHHHUKOM ¢ 3a7BHKKOI W MaHOMETpoM (HsH
HapaniuBaHueM oGCamHbIX TPyG BhIlLIE MOBEPXHOCTH 3EMJH).

Ilpn neray6GokomM 3ajeraHuu TOM3EMHBIX BOJ, OJH3KOM
MONOXKEeHHN o6Jacru NMUTAHUS WM TeCHOH CBA3M MOBEPXHOCT-
HBIX M TOJA3EMHBLIX BOI, OMNLITHHIE OTKAYKKW HE CJeLYyer
NPOU3BOMUTL B TEPHUON CHETOTASHUS, MOJOBOIbA Y CHUJBHBLIX
noxnaed. Henp3s Takke [JomycKatbh NpOCAuMBaHUS OTKaUH-
BaeMOH BoJAbl 06pPaTHO B TPYHT HA yJyacTKe BOJM3H OMBLITHON
ckBaxkuHbl. Ee caenyeT OTBOMMTL MO JIOTKAM WM Tpy6aMm 3a
nperesbl ONBITHOTO YyyacTka.

OTxkaukuy BOJAL H3 Yy3Ja OIMHOYHBIX ONBITHBIX CKBaXKHH
ITNOU3BOAATCS CHayaJa M3 KaxIo# CKBaXKHHDLI B OTHAEJbHOCTH,
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OCTa.IbHble CKBAXKMHBI TIPH 3TOM SBJSIOTCS KOHTPOJIBHBIMH,
a 3aTeM — M3 ABYX W OOJbIllero KOJHYeCTBA CKBaXHH, B pas-
JuyHoll KoMOuHauuu. OTKauyky 3TH TNIPOM3BOAATCH HA TPH
NOHUKEHUSI YPOBHA, ONHUHAKOBOH BeJMUHHBI KaK AJs1 OJHHOUY-
HbIX, TaK M TPYNHNOBHIX OTKaycK.

[lng npousBonCTBa OTKAYeK NMPUMEHSIOTCS HACOCH!: IITAHTO-
pble, HeHTpoOexkHbe U 3paudT. Hacocn tuna ®apko uenoss-
3yIOTCSl, TVIaBHBIM 00pasoM, A TMOCTOSHHOH 3KCNJIOATALMH.
YenoBHa NPUMEHEHHSl PA3JHYHBIX HACOCOB PACCMAaTPHBAIOTCA
BO BTOPOH 4aCTH HacTosAuleld paGoThI.

[IpoOHBIE M OMBITHBIE OTKAYKH IPOU3BOASATCS MPH NOCTOSH-
HOM Y4aCTHH MWJH KOHTPOJE THAPOTe0./0Ta # CONPOBOKAAITCS
TIATeNbHOH JOKyMeHTalHed BCeX paBoT, CBA3aHHLIX C opra-

Puc. 3. Tpaduk xoneGaHus ypoBHA BOIb H Je6MTA CKBaKHHBL IIpH
OTKayKe

HU3allMel OTKaueK (KOJJIEKTODCKHE KHUIKKH, KYpHAJbl OTKa-
YeK, akTbl 4 Ip.).

B npoxymenrax mno kaxkiao# oTKauke HEOOXOMHUMO HMETh:

1) reojoro-TexHuueckue paspe3bl U a0COMIOTHBIE OTMETKH
CKBAXHH; ONHcaHHe (QUJILTPOB U HX IIOJOMKEHHS B CKBAaXKHHE,
ONMUCAHWE HACOCHON YCTAHOBKM, M3MEPHTEJBHOH amnmaparypsl
U crocoda OTBOJMA BOJbl OT OMNBITHOH CKBAaMKHUHLI,

2) craTuueckne YpPOBHH IO ONHTHOH W GauKaHIIHM
K HeH CKBaj)KHHAM KakK Nepej HAdaloM OTKayKH, TaK U MOC.Ie
BOCCTAHOBJICHHSA YPOBHeI;

3) cHCTeMAaTHueCKHE 3alUCH PAacX0jga OTKAYHBAEMOH BOIH
M KoseGaHusl ypoBHEH BO BCEX CKBa)KHHAX B Tpoiecce OTKa-
UeK C yKa3aHHEM TOYHOTO BpEeMeHH YKa3aHHbIX H3MEepeHHil:
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4) CHCTCMATHYCCKMe  3alHCH  BOCCTAHOW!eHHd  YPOBIE
BOABI MOCJIC OTKAUKH;

5) onucaHue Herno.140K; OCTAHOBKH OTKAUeK; AOMOJHH-
TC/AbHbIE MONTaxKHble W HHble PabOTBI B TPOLECCE OTKaueK.

OxHoBpeMeHHO C IPOM3BOICTBOM - OMBITHLIX palor yKa-
3aHHble BBIIIE 3aMHCH YTOUHAIOTCS, COCTABIAIOTCA TrpadHKy
pacxoia M KoscOaHH§ YDPOBHS BOABl B OHBITHOH CKBaXHHE
B mpouecce orkaukd (prc. 1—4), rpaux 3aBHCHMOCTH pac-
X0Ja CKBaxKHHbBl OT TIOHHIKCHUS YDOBUS, HPOQHIH Yepes
OMBITHYIO M KOHTDO.JbHBIE CKBa)KHHBl C ITIOKazaHHeM Jenpec-
CHOHHBEIX BODOHOK HA Ka),/10e TNOHHXelHe H T. I.

[lpensaputenswast oOpaGoTka NOJCBHX MaTepuajoB Heol-
XOL4UMa JIIS NPOBEPKH KAueCTBa M HAJCIKHOCTH MAaTepHAJOB
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Puc, 4. I'padux xoneGaHua ypoOBHS BOABI N LeGHTA CKBaXKHHH Tpi
OTKauKe

npoBHOIi ¥ ONBITHOH OTKAueK MAJd NOCJIeAYION(HX pPaCyeTos.

Ecan no noseseiv rpadukaM GyneT yCTAaHOBJEHO, UTO pac-
X0l HJHM [LHHAMMUECKHE YDPOBHH HA TO WJIH HHOE TOHHIKEHHE
He CTabHIM3MPOBAJIMCh, OTKAuKy CJICAYeT CUHTATh HEeyjau-
HOH M CHOBAa ee TIOBTOPUTh. LCJH yiaeNbHBIH JeGUT CKBa-
XKMHBI 1 1O Mepe TOHWIKEeHHS YPOBHS YMEHBUIAeTCd HJH
OCTAaeTCs TOCTOSHHBIM, OTKauka BEIMOJIHEHA Y10BJETBOPHU-
TeJbHO, H, HAKOHEN, eCIM YHeJbHbill Je6UT YBeIUYHBALTCH,
OTKAa4yKka Hey10BJCTBOPUTEAbHA W MaTCpHAJAMH OTKAUKH JIJIs
pacyeToR MOJh30BATHCS HEJBL3S.

I T. e. oryoulehHe pacxoja K NOHHKEHHIO YPOBHA BOJABI NPH OT-
Kaute.

29



Matepiajbl IpeiBapUTebHOrO ONpoOOBAHUS BOLOHOCHBIX
rOPU30HTOB B Ipouecce OypoBbIX padOT, NPOCHBIE H OINBITHbIE
OTKAUKHM, a TaKXKe MaTepuanbl H3yudelids HeHCTBYOLLIUX BOMO-
3a00pOB  HCHOJb3YIOTCA NPH OKOHYATe/bHOH KaMepanbHOu
00paGoTKe [Jisi BBIYHUC.IEHMS KOY(ULHEHTOB (GUJIbTPAlMH N
onpefesieHUs] BeJUUHHLI «CPE3KH», T. €. B3aMMHOIO BJIHAHHUS
CKBAXKMH MpPH TPYyNNOBOH HX B3KCIJIOATAUMH HJH ONBITHOH
OTKauke, a TakxKe JJs OMpe/lejieHUs BCJAMYHH pajuyca BJIMS-
HHS OTKaYKW W LUMPHUHBI 30HLI NHUTAHMS CKBAXKHHbI.

s upeiBapuTeNbHbIX PacyeTOB MOCLYT ObITh HCIOJB30-
BAaHbl JlaHHbIE O BeJHYMHE KOY(PHLHEHTa (QHJIbTPALHH, NOJY-
yeHHbIE JIA0OPATOPHBLIM MyTeM (HecuaHble NOPOJbI); BeJMUHHA
paguyca BJAUSIHUA IIpMHUMAETCd [AJsl 3THX NOACYETOB OPHEHTH-
POBOYHO, {0 CHPABOYHBIM JAHHBIM.

6. M3yuenve pexuMa NoA3EMHBIX BOJ

Hsyuenue pexkuyma DOA3EMHBIX BOJ INPOU3BOJUTCA BO
BCEX CTaJUsAX H3BICKAHHA H MOOJKHO NPOAOJAAKATHCA MOCJE
TIOCTPOHKH BOH03a00pOB.

Habawonedus 3a peXUMOM IOJ3E€MHBIX BOJX OCYLIECT-
BJSIOTCS N0 OypOBBIM CKBaxKMHaM, KOJOALAM H HCTOYHHKAM,
a Tipd HaJIMUUH CBA3H [IO3EMHBIX H HOBEPXHOCTHBIX BOJ — KOM-
IJEeKCHO COYeTalTcsl ¢ THIPOMETPHYECKHMMH HCC/eJd0BaHUsIMHU
HOCJIeJHUX.

Martepuannpl peKUMHBIX HaOJIOJeHUH B COYETAHHM C JaH-
HBIMH 10 HHBbIM pa3jeiaM H3BICKAHHH MOryT ObITb HCHOJb30-
BaHbl JJi yCTAHOBJEHUs:

1) nonoxkeHusi NOBEPXHOCTH [PYHTOBbIX BOA H Ibe30Me-
TPUUYECKOH MOBEPXHOCTH HANOPHHIX BOJ B paloHe H3bICKAHUE
U HA yvyacTKe JeTa/jbHbIX H3bICKaHUH;

2) HalpaB/JeHUs [BUXKEHHd M YKJOHOB IIOTOKa NOA3CMHBIX
BOJ Ha IJIOULAAM PACNpPOCTPaHEHUs BOJOHOCHBIX [ODH3OHTOB,

3) Ce30HHBIX KOJieOaHUH NOBEPXHOCTH NOA3eMHBIX BOJ
NOJ BJMsHHEM pas.IH4libIX NOPHPOAHbIX (PAaKTOPOB;

4) W3MEHCHHS XHMHKO-OAKTEepPUOJIOTUYECKOro COCTaBa Moj-
3eMHBIX BOJ Ha IJOIAZHd pacnpocTpaHeHHs M 1o r.JyOHHe
BOJAOHOCHOI TO.II(M, a TaKxKe Ce30HHbIX H3MEeHeHUH cocTaBa
H TeMiepatypbl BOABI,

D) Be/IMYHHbI MUTAHHA TPYHTOBBIX BOJL 3@ CYET HH(QHUILTPE-
LHH aTMOC(EepHbIX 0CadKOB M (HUIbTPAIUX MOBEPXHOCTHBIX BO/L,
a Takxe JPEeHHPOBAHMS NOA3CMHBIX BOJA NYTeM INOA3EMHOIC
CTOKa;
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0) CHHXKEHMS NOBEPXHOCTH MNOA3eMHbIX BOJ 10J, BilMH-
HMeM 3KCIJIcaTalMu CYLLeCTBYIOLLIAX BOA03a00pOB, B3aHMHOIO
BJMAHUA OTAEJbHBIX BOJ03a00pPOB U BEJIMYMHBL 30HB HX
IUTAHHUS,

7) HOCTYIJIeRHs B BOJAOHOCHBIH TOPH30HT (MM «I[10JCOC»
HPU OTK4UKax) 3arpsi3HEHHbIX U MHHEPAIN30BAaHHBIX BOL H
ONpeJe/]CHHUs YYaCTKOB, TAe 3TO IPOUCXOIHT.

[lpu omyncmun B paﬁOHe M3bICKaHMH eHC1BYIOLWHX BOJO-
3a00poB uJjH [JyOOKHX BbLIPA0OTOK, NPEHHUPYIOLIHX IIO{3eMHbIe
BEOJbI, NMYHKTHl peXHUMHbIX HalOMoJeHHH MHOJKHBI 00pa3oBaTh
Pellkylo CeTKy IIOMepeyHHKOB, 00eCneyuBaloulyr0 NOCTpoeHHe
KapThl THIPOU3OTHNC (MM M30Mbe3) AJd BCero padoHa MM
X0Td Obl YYacTKOB J[eTaJ/bHbIX HU3bICKaHHUH.

Ilpu Hamuuuu geldcTBYOLMX B0OJ03alopoB (MM IyGOKHX
TOPHBIX BbIPa0OTOK) pexKUMHble CKBaXMHBI, KpOMe TOro,
JOJIKHbBl pacnoJiarathCs o ABYM B3aWMHO MepHeHIHKYJISPHBIM
rionepeyHuKaMm, NPOXOAALIMM dYepe3 BOM03a00p BBEPX W BHH3
IO MOTOKY H TNO NPOCTHpPaHHI. KoHeuHble CKBAXKHUHBL JOJKHDBI
BBIXOAUTh 3a IpeJiesibl JENPeCCHOHHOH BOPOHKM BOJO34abo0pa
JJis YBA3KUM M aHa/Au3a HCKYCCTBEHIIOTO U eCTECTBEHHOIO pe-
JKHUMa IOJ3eMHBIX BOJI.

sl u3yuenusi CBsA3M NMOJ3eMHbLIX M IOBEPXHOCTHBIX BOJ H
YCTAHOBJIEHHST CE30HHBLIX M3MCHEHHH 35TOH CBsA3H HeO0XOAUMO
HMeTb |—2 HOpMaJbHBIX K BOJOTOKY WM BOJOeMYy Iolepey-
HUKa peXUMHBIX CKBaXKWH, NpHUYeM KaxK/Jblii IONEepeYyHHK 3a-
KaHuyuBaeTcsi BOMOMEPHON peHKol HW/IM THAPOMEeTPHUYECKUM
CTBOPOM (IO YCMOTPEHHIO T'HADPOreoJiora) A 0JAHOBPeMEHHOIrO
H3y4eHUA M DeXHMa MOBEPXHOCTHHX BOJL.

Ecau B uayuyaemom pailloHe HMeeTCsl HECKOJBKO BOJOHOC-
HbIX TOPHU30HTOB, INPEACTAB/IAIOLMX CYL(ECTBEHHOE 3HAYEHHE
IJI BOJOCHAOXKEHHUA, peKUMHble CKBaXKMHBI YCTPaWBaIOTCA Ha
6oJiee ray0OKUU BOJOHOCHBIH [OPU3OHT B MeHbUIeM KOJHye-
C1Be, IpHUeM JONOJHHTe/bHble CKBaXKHHbl HO BO3MOXHOCTH
pacnosaratoTcs PsjioM C OCHOBHBIMHM HJU B OJHOH CKBarxKHHe
YCTPAUBAIOTCA pasfedbHble be30MeTPhl AJA KaXA0ro TOpHU-
30HTA.

Bce pexuMHBIe CKBa*KMHBI M KOJIOAIBI NOCJe UX YCTPOH-
CTBAd OCBeTJSIOTCS IIpH IOMOIUM KPaTKOBPEMEHHOH OTKadkH
BOJAbl M B IIpoilecCe peXUMHBIX HalJIOJeHUHd peryJasdpHO Hpo-
BepAIOTCS U peMOHTHPYIOTCA. YCTOuHUKM m0.1KHBl ObITh 0060-
pPYAOBaHbpl BOJOCJAHBAMH [IJsd NPOU3BOIACTBA peryJiApHbIX 3a-
mMepoB Jelura.

PexxumHble CKBaXHHBI, KOJOALUB, HCTOYHUKM H BOJOMep-
Hble pelKH TOYHO HAHOCATCA Ha IJIaH K JOJXKHB UMeTb KOOPAH-
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lla1bl, BBICOTHBIC OTMETKH M TOCTOSIHHbIE PEMephl; OT KO10PbIX
NPOU3BOASTCS 3aMepbl yponis BoAbl. Bce myHKTH HabJoAeHHI
JAO1KHB OblTb TLLATEJAbHO 3aJ10KyMEHTHPOBAaHBI € COCTaBJIe-
HMEM [e0./I0rO-TeXHUUCCKHUX KOJOHOK M TNpodued, a Takke
CBO,IHOI'O CHPABOYHOrO Kara.ora, KoTOpbld B IpoLecce pabGot
JO/DKEH JONOJIHATHCS H YTOUHATHCA.

3ayepbl YpoBHS BOABI NPOH3BOAATCS DEryJsipHO H OJHO-
BpeiMeHHO, He pexe 3—5 pa3 B MecCdl, a B NepUOJ CHEro-
TagHUA M T0JOBOJbS — €AeJHEBHO. 3aMeDbl BLUIOJHAIOTCS
OJHOTUNHBIMU H3MEPUTEJbHBIMH NPUOOPAMH, TOUHOCTb KOTOPBIX
peryJiipHO NPOBepsETCs TUAPOreoJioroM. Pesy/bTaThl 3aMepoB
3aMUCBIBAIOTCA B OCOOBIE KYypHAJbl W Tabjulbl ¢ OLHOBPEeMEeH-
HBIM COCTaBJeHdeM pa(UKOB 10 KaXJAOMy NyHKTy U IO NpO-
dbussam,

[Io 3TUM [AaHHBIM COCTaBJASIOTCA CE30HHBIE KapThl TMAPO-
M3OTUIC KM H301b€3 [AJs1 BCero ydyactka HalJ/iofeHHH.

Ilpy HeBO3MOXHOCTH KpYIJIOTOAMYHBIX HaOJ0AeHul, pe-
KMMHble HabJ/MOAeHHs JOJIXKHBI OXBAaTUTh HauboJiee xapakKTtep-
Hblll TepHO roja: OT HayaJjga IaBojAKa A0 KOHIA JieTHeu
MEeKEeHH M/ OT MeXKeHM A0 KOHLaA NaBojlxa.

[focne oxoHuaHHs M3BICKAHMHA K TeXHHYECKOMY IPOeKTy, a
HFOT/la yXKe 10CJe H3bICKAaHHUH K NPOEKTHOMY 3alaHHIo, CeTh
PeXUMHBIX HAOJIIOAeHUH NepecMaTpuBaeTcs H COXpaHSIOTCH,
rJlaBHbM 00pasoM, Te peXXUMHble CKBaXHHBI, KOTOpble OyAyT
XapaKkTepu30BaThb THAPOTeoJoryueckHe OCOGEHHOCTH Yy4acTKa
NPOEKTHPYEMBIX BOA03a0OpPOB M MOCJeNyIOLlee BJUsHUE I[IOC-
JeaHHX Ha noaseMHble BOAbL. IloctodAHHble Hab/IOfEHHS OCO-
OeHHO BaKHBI JJ1s1 YCTaHOBJIEHHS Iiejecoo0pas3sHoro pexkuma
IKCIJI0ATALMY MOA3EMHBIX BOJ, THAPOreoJOrdyecKux CyxKjae-
HMH M BBIBOJOB NPH MNOCJEAYIONIUX HeNoJaakax B pabote
B0J03a00POB ¥ IPH BO3HUKHOBCHUM HEOOXOAHMOCTH B pacuiH-
PeHMHM U DEKOHCTPYKHHMH BOJOCHAGMKEHH.

M3 pexuMHBIX CKBAaXKUH 3MU30JMUYECKH OTGHpaloTcs NpoObl
BOJAbI AJIS XHMHUKO-O04KTEePHOJIOrMYeCKuX aHaJ/M30B, CXeMa KO-
TOpBIX IIPUBOJUTCS HHUIKeE.

Ecau BOIM3M yuacTka NPOEKTHPYyEeMbIX B0OJ03a60OpOB HaXo-
JAUTCA HAce/JeHHbld NYHKT MJH ILIPOMBIIIJIEHHOE MpPeINpHsTHE,
Morylee, mno OOWMM THAPOTeOJIOTHYeCKHM COOOpaXKeHusM,
MpeACTaBIATh ONACHOCTb B OTHOLIEHWH 3arpsi3HEHHs I03eM-
HbIX BOJ, HeOOXOAHUMO MEXKAY 3THUM y4acTKOM H HACEJEeHHBIM
MYHKTOM HMeThb 2—3 pexXHMHble CKBAXKHUHBI AJs 6oJiee 4acThiX
U TUlaTeJibHBIX HaOJIofeHHH KoJebaHus YpOBHEH, TeMIlepa-
TyPbl H XUMHKO-OAKTEDHOJOTrHYECKOTO COCTABa TOMA3EMHBIX
BOJI.
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7. JlaGopatopHbie paboi1bi

OG6pasubl TOPHBIX MOPOA M NPOOBl NMOBEPXHOCTHBIX M 1OA-
3eMHBbIX BOJ OTOMpPAlTCAd NPU THAPOreOJOrHUecKHX U3bICKa-
HHSIX, BO-IepPBbIX, Kak OTUYETHbIE JOKYMEHThl 3THX paboT H,
BO-BTOPbIX, JJd IOJEBbIX H JabopaTOPHEIX HCC/AeJOBaHUH H
ONHUCAHUI.

MakpockonHyecKHii ©OCMOTp M TOJeBOe ONUCaHue Bcex
00pasuoB mNOpOJ HCHOJB3YIOTCH MAJsf COCTaBJIeHHSA IOJEBbIX
pa3pe3oB H mpoduieldl, a TakmKe a1 OOLIUX CYXKAEHUH O
(UIbTPALIMOHHBIX CBOHCTBAX MOPOL.

st yTOUHEHUs JIMTOJOrMYECKOro cocTaBa o0pasubl mec-
YaHO-IJIMHUCTBIX NOPOJA, OTOOpaHHbIE M3 pa3BeJOuHblX CKBa-
KHUH M oOHaKeHHH, IOJBepraioTcs MeXaHHdecKony aHaJdusy,
MpUYEM JJd KaXXJOro THINHUYHOLO CJIOS NPOH3BOJAMTCS HE Me-
Hee JIByX-TpeX aHaJu30B. A BOAOHOCHOrO csod, Kpome
TOro, onpeje/AOTCAd IOPHCTOCTb M KO3(PHUUHUEHT (QUIbTpaluu
UPH PBHIXJOM H YIUIOTHEHHOM cocTosiHuM oOpasna. OOpasibl
npob, oToOpaHHble Ha MNJOLLAAM HNUTAaHHS BOJOHOCHOIO TOPH-
30HT4 KaK M3 CaMoro BOJOHOCHOrO CJOf, TaK B H3 NOKPBbIBAIO-
LmleH TOJIILY, NONOJHUTEJBHO HCCJNeJYIOTCd Ha BOJOOTAAady H
cOIepxaHue JIerko pacTBOPHMbIX coJieH.

Jna ckaapHbIX 1mopona Ha He6OJbIIOM KOJHYyecTBe 06pa3ios
olpelesigIOTCS MHHePaJ/IOTMUeCKHH cocTaB H cojJeprKanue JIerko
pacTBopuMbiX BelllecTB. IlnacTuyHOCTb, yroJ TpeHHs H KOM-
npeccHOHHble CBOHCTBA [JAMHUCTBIX [OPOJ H3YyUAIOTCS JIMIIb
0 CclenuasbHbIM 3afaHusM, ecJd nopojan obOHaxkaioTcs
B CTPOMUTEJIbHBIX BbleMKaX MJM CJyxKat OCHOBaHHEM BOJOINpPO-
BOJHBIX COOPYXEHHH, a TakKe [Jsd pacueTa yYCTOHUYHBOCTH
KPOBJIH BOJM03a0OpHBIX LUITOJEH H OecUIbTPOBBIX CKBAXHUH.

I1poGbl BoAbI OTOMpalOTCA H3 OJMKAHIMIMX NOBEPXHOCTHBIX
BOLOTOKOB M BOJOEMOB, U3 KOJOMIIEB, MCTOYHUKOB H Cylle-
CTBYIOLLMX CKBa)KHH HE DEKe OJ(HOro pa3a B Ce30H roja,
npuyeM H3 KOJIOAIEB H CKBa:KMH 11poObl OTOGUpAIOTCH MOC/Ie
HeNIPOJA0/LKUTEIbHOI oTKauku. IIpoGbr oTbHpaloTes H3 KaX0ro
BCTPeueHHOro INpud OypeHHH BOJOHOCHOIO TOPH30OHTa H 00s3a-
TeJbHO B KOHILE KaxKH0#H MpoOHOHK OTKauku M B Hadase (rmocJe
OCBEeTJIeHUS] CKBAXKUHBI) W KOHIle KaxKJ0H OMNBITHOH OTKA4KHU.
[lpu noMouid aHasau30B HeoOXOAUMO YCTaHOBMUTb XapaKTepHbiii
IJI8 KaxJoro BOJOTOKA, BOJOEMa H BOJOHOCHOTO TOPH3OHTA
XUMHKO-0aKTepHOJIOrHYeCKUH €OCTaB BOJABI M H3MEHEHHS 3TOTO
COCTaBa BO BPEMEHM H INPH OTKauyKax.

Martepuasnsl  XHMHKO-0AKTEDPHOJIOTHIECKHX  HCC/eNOBaHUH
npo6 BOABl HeOOXOAMMBI IJsi OLEHKH CTeNeHH IIPHTOLHOCTH
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TGr0 M UE ELOLO HCTO'MHHKE juldl LIATHEBOIO MJIM TEXHHYCCKOIO
BULOCHAOA.€HHA, a TakKxKe HCHNO.JIb3YIOTCH MAJ8 yCTAaHOBJEHHA
CBsLi [eOHCCHRIX TOPU3OHTOB MexkJAy cO0Ofl B C MOBEPXHOCT-
EbMH BCAayy, AJd 3Tol noc/ciHedl mean XUMUKO-OaKTCpHO-
JOTHYeCKIle aHa/iu3bl NPOU3BOAATCA 1O COKPAIleHHHOH cxene
110J1eBoff  XMMuYecKol JabopaTopuell, NoJIHBle aHaJUW3bl B
cralthoHapHolt JabopaTOpPHH INPOU3BOAATCA JIMUIL 18  He-
foJibllioro  KosuyecTBa npo6 BoAwl. CocTaB  COKpallleH-
HbIX M IIOJHBIX AaHaJH30B  onpejiejigeTcd B COOTBETCTBUH
¢ crendHYecKHMH 3anpocaMu BogonotpebHTens. Js Xossi-
CTBEHHO-NMTLEBOrO BOLOCHAOXeHHs COKDAallleHHbIH aHaJ M3
npelycMarpuBaer [9] caeayrouime onpejeJieHUs: TeMIepaTypa,
UBCT, 3amaX, Ipo3padHoCTb, MYTh, OCAJOK, H3MEHEHHe INpHu
CTOSIHMH, KapOoliaTHasi M 00las »KeCTKOCThb, XJOPHABI, CYJb-
¢atbl, OKHCIAEMOCTb, HHUTpaThl, aMMHaK COJIEBOH, HHTPHTHI,
CepoBO/IOPOA M 2KeJie30. DakTepHOJIOTHYECKHE aHaJu3bl MPO-
U3BOAATCH OOBIUHO B CTALHOHAPHOW JabopaTOpHH H  HAIOT
OLeHKY BOJL nmo oOlleMy YHCIy cofepsKauuxcgd B Hed Gak-
Tepuii M MO KOJMYECTBY KHIIEUHBIX MNajoyek (MoKasaTesed
(peKasbHbIX 3arpA3HeHHi) HIH KOJU-THTPY, T. €. 00'beMy BORHI,
B KOTOPOM COJIEPXKHTCS OJHA KHUIeyHas [aJioyKa.

O6mux HopM, OpedbABIdeMbIX K KauCCTBY MHMTbEBBIX BOJ,
HeT, H UX TPYMHO MpPeIJIOKHTb M3-32 YPe3BbIYaHHOrO pPa3HO-
o6pa3us cocTaBa MOBEPXHOCTHHIX W MOJA3EMHBIX BOJ Ha TeppH-
topun Coro3a. B pyxosoactse PKKA ! npeanaratorcs caeayto-
e HOpMbl: LBeTHOCTb — HuKe 20°, npospaunocTb — 30c,
Temnepatypa 7—12°, peakuus — HeHTpasbHad, NJIOTHBIH OCTa-
Tok — 500—1 000 Mme/a, oxucasermoctb — 2—3  m2/a, XJO-
punel — 30-—50 me/a, cyabgdarel — g0 60 M2/A, KECTKOCTb
oburas — 20—30°, ammuak — caennl uad go 0,1, NO:2 orcyrt-
cryer Muu caeabl, NOs—otr 15 no 40 me/a, xenezo — 1O
0,5-—-1 xe/a.

D GakTepnajbHOM OTHOLIEHHH BOJA CUUTACTCA MPHUIOAHOH
A THTLSL IPH KoJM-TuTpe He MeHee 300 cad.

8. iaporeonordueckne HU3bICKAHUA NpH BOCCTAHOBJACHMH HJH
pacilipeHUd BOJOCHAGKEHHd

[Inw Tex ual HHBIX NOBPEX1eHHAx Bc1o3alopoB THAPO-
recIOTHUECKHE H3BICKAHHUST JA0BKHBL AdTh MarTeplalel 74
pemelil 0 BO3MOKHOCTH H.1H HEOOXOAHMOCTH:

1 Py £0B0OICTBC TO CAHXTAPHO-IMHIAGMHONOTHYCKOMY H JeyeCHOMY
oscayxit adiiio FAKA, 1939 r.
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a) M3MEHeHMsl pexuia SKCINIoaTallitl  HOA3CMIBIX  BO.y
B BCCCTAHOBJAseMbIX Bojo3alopax;

©) 3aMeHbl HOBPEXKACHHBIX CKBAXNKHH APYIHAI, OCTABLIMMHCH
B COXDAHHOCTH, ¢ $0.Jee HHTEHCUMBHOI 3KCllIoaTallhcll HOCJe[ -
HHX;

B) moOypKH M Iepeo0OpPYMOBAHMA CKBAXKHH [ MO.ILIOI0
UCTIOJb30BAHUA BOJOHOCHOTO TCOPH30HTA B CYUECTBYIOUIHX
CKBAaXMHAaX;

r) 6ypenuss HOBBIX CKBaxKMH C YKasalHeMm WX MeCTOl0.o-
»KeHust, TjayOuHBl H KOHCTPYKIMH,;

1) Kanraxka OJKaHIIMX HCTOYHHKOB.

['mpporeosiornueckue U3bICKAHUS [ paclUMpedHs HJIH pe-
KOHCTPYKUHHK BoJocHAOKeHHSI NPOU3COAATCA B TeX CJyuasx,
KOT[lda CYLIeCTBYIOUIME 3KCIJIOATallMONHble CKBAXKHUHBI H AP -
rHe KaNTa)XHble COOPYKEHUs He AAIOT 1I0TPeOHOro Ko.liyecisa
NOJA3eMHBIX BOJ JAJS TeKYUIMX HyJ HJIH I[epCHEeKTHUBIIOLO
pa3BUTUS BOAOCHAOKEHHUS.

'upporeonoruyeckue H3BICKaHUSA [/ KalUTaJbHOTO BOC-
CTaHOBJEHHS HJIM PACIIHPEHHS H PeKOHCTPYKIHH BOJOCHaOXKe-
HUS CBOAATCS Ha NEepBOM 3Tale K TuiateJbHOMY H3YUYCHH!O
JUTepPaTypHBIX M apXUBHBIX MaTepHasOB IO [EOJOTHH H FHIpo-
reoJlorud palioHa, a Tak»Ke OTUYETOB O [HIDPOre0 I0rHYeCKHX
M3bICKAHHAX K MNpOekTy BOJAOCHAOKeHHs JaHHOro OO0DCKTA.
[Ipu 310M H3yueHUM 0COGeHHO 00JblOe 3HAYeHHe HMCIor Ce-
AyOLiMe JOKYyMeHTH:

a) OTUeThl H aKThl [0 COOpPYIKEHHIO, TEeXHHUECKO My oGopy-
NOBaHKUIO M OlpoOOBAHUI0 BOMLO3a00OPHBIX COOPY el I8N

6) maTepdasnbl IO SKCILVIOATANHH KaXoli ChBAMIHB N
KOJMOALE M BCero B0JA03a00pa B LEJOM: CTATHUCUWEC H JIHHA-
MHUYEeCKHe YPOBHU BOZBbI; H3MEHEeHHA RHTCUTTEYHOCTIT OTHdaURN
BOJABI, BpeMs 3KCIVIOATAUMH; BJIHAHHC CKBAAH  Spyl Ha
Apyra INpH OAHOBPCMEHHOIl H  Pa3ia LGl 3mcilioaralnm;
CHH)KeHHe (MyiM yBesnueHue) jgelOnTa B DPOHCCCe 9hCILioaTa-
WMI; H3MeHenMe MHHepaJH3aldil BOILbI,

B) TeXHUUYECKOE€ OMNUCaHie PeMOH{03 H lepeo30pyA0Balus
CKBAXKHH ¥ KOJOTUEB B HPOUICCs 31 C110atvtimni: 1003 pKH,
YHC KA, cMewa 1Py 0 H (iikTpeB, M3M 20010 1illa HACOCOB R
FOyOHRbl NOTPYKEHIS BUAlolE 0Ny '(y 5p.tPTOB — BO3AYLU-
HBIX) TpVO;

r) MATIPUATBL O KOGeGatid  YpoBHA  TOI328MHBIX  BOJ
B OoAafmuX CKBIKIUHAY, 4 Takxme © KogacGaHiuum pacxona
619X HCTOMHERODS B T. 1.

IMockonsxy C.l'yl'i\Ua TH AT
BOLLO?,aGO')aX 005140 OICYTICH

pt ()

CIOfULCKHX  Halmo eHul Ha
T M 40d nee y3aKOICeHHBIX
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wig 60.1ce HJII MEHEE OOLLCHPHHSTLIX AMCTOAHUYCCKHMX M Hit-
CTPYKTHBHBIX YKa3aHHil HC HMEeTCS, HpIl OCCIHC/LCBAHMIL CyLLe-
CTBYIOIIUX BOJ03200pOB DBCHKHH pPa3 BO3HHKACT MHOfO HC-
SICHBIX T€XHHUECKUX M MPEHUHMIHAILHBIX BOIPOCCH, TPedVIOLLNX
IJis CBOEro CCBENICHHS HOCTAHOBKHM CHEILHAJLHBLY THIPOreO-
JIOTHYCCKHUX H3bICKauuil, 3a4acTyio C MPOU3BOICTBON OINLITOL
U HaOMOJeHUHl B CYLLeCTBYIOUIMX U BHOBL NpOOYpPEHHBIX
CKBAaXKHHAX.

[Ipu 3TUX CremMaJpbHBIX H3BICKaHHsIX OOCJACAYIOTCH M OIH-
CbIBAOTCH BCe AeUCTBYHOUIHE M 3a0pOileilIbiC SKCIJIOAT&LNOH-
Hble CKBAXXHHbI, PeXUMHble CKBaMUHbl, KOJOINbI, HCTOUIMKH.
ODTH INYHKTH HHMBEJIUPYIOTCH, TOYHO 1O KOOPJAHHATAM HaHC-
CATCH Ha INIaH U IO YCMOTPEHHMIO THIPOIeo’]0ra OUHULAI0TCS
HJIH PEMOHTHPYIOTCH H BKJKOYAIOTCH B CeTb PeXKHMHBIX 1ad.1i0-
Jenun. Ha pefictBvioniux Bojo3abopax 1[0 COrJiacoBanuio
¢ BojomorpeduresieM I[POM3BOAUTCS CepHd CIBITHHX padoT:

a) BpeMeHHAs OCTAHOBKAa 3KCILIOATalMH W HAGJIOAcHHEe 32
BOCCTAIIOBJIGHHEN CTATHYECKHX T[OPH30HTOB B CKB2XHUHAX;
nooyepeZHOe BKJIOYCHHE B 3IKCIJIOATALMIO OTAEJLHLIX CKBa-
JKHUH, TPYNI CKBazKMH M BCero BOJ03afopa ¢ perucrpaimel
ypOBHel BOAbl W KoaebGaHus AcOUTA;

0) moouepcAHOe BBIKIIOUEHHE M3 SKCIIOATALMH OTCABHBIY
CKBAaXKHH WJH TPYNI CKBa)KUH C HaGMojeliHent YPODHEH H je-
oura;

B) OJHOBpeMeHHAas 3IKCIJIOaTallds BCEX CKBAaAKHH, HO C U3-
MEeHelHeM JUHAMHMUCCKHX VYpOBHEH M j1e0HTa B OTA~IbHBIX
CKBaXMHAX H Ipynnax CKBaxKMii.

[Ipn sTUX ombiTax B OTJENbHBIX CAyuasx MOXKET OKa3aThCd
HeoOXOAUMBIN  OypeHne HaA0II01aTRAbHBIX CKBaXUH MO Y
3KCIVIOATHPYEMBIMH CKBAXKUHAMU 11 YCTAHOBJICHHA B3aHM-
HOTO BJAHAHHA BOA03a00poB.

PaspaboTka uMeiOUHXCSH MaTepHaJOB H OIBITHBIX TAHHBIX
NPOH3BOAUTCH 751 ONpelesieHHS BO3MOMKHOCTH 06oiec 3latH-
TeJIbHOTO TNOHHKEHHs YPOBHA BOJbl B JIC[ICTBYIOLIUX CKBAKH-
Hax 1yTeM HX Iepeo0Oopy10BaHHs, 11eJ4CCO00pa3koCTH BK.IKUE-
HUSl B SKCILIOATALLMIO HBIHC 0e3/efiCTBYICIIIUX CKBAXKHI HJIN
HEOOGXOAHMOCTH YCTPOIICTBA HOBBIX CKBZXKUH HA TOH XKe uiv
cocenHed ¢ Boao03abopaMii TEDPHUTOPHH.

9. Tuaporesioryyeckie YyKa3aHus AAG ONpOGCRAHAA BEPTH-
KaJibHbIX B0A03a6GopoB M HAGMOAEHMS HpH HMX IKCWIoATaUHH

OnpoGoBanue BoT103a00pOB M THIAjores.1orHyeckue HabJio-
IeHUs 3a HUMH TPEACTaBAAIOT MCKJIOUHTEeJRI0 60npLIce miaK-
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THyeCkoe 3sHaueHue, TaK Kak [O MaTepHagaM 3THX paboT
NpOBEPSIOTCA paHee chenallHbie THAPOre0/JOrdieckHe pacueThbl
M DPOTHO3BI, YTOUHECTCS TNPOEKT BOMOCHAOKEeHHS U YCTaHaBJ M-
RaeTcd Hambosee 1enecoodpasHbll peskHull 3KCHOJ0aTaluu NMoMd-
3eMuRIX BOA. ['maporeosoriueckue nabro1eHus, Kpoye Toro,
NpeaCcTaBIsIOT OCILINON TCOPETHISCKHMIT HHTEpeC, TaK KaK MO-
TYT Croco6CTBOBATH paszpatorke 007e¢ CORCPHICIHLIX METO-
JOB onpenefieHnss 3amacOB NOM3CVHMX BOA H pacuyeTa OJH-
HOUHBIX H B3aHMOIeHlcTByouiMX B0.03200DOB.

{ax1ast B0303a0OpHasi CKepamuHa (M Koao0dcw) nepen
BKIIOUEIHEM B 3KCINOATANIO JOJAKKHA OuiTh onpoOOBaHa MpH
novom# onbirnofi oTKauixu., [IpH Haduuii HECKOILKUX B3aUMO-
AEHCTBYIONIIX BOZL03aCOPILIX CKBayKMH, KpOMe TOro, mpoH3Bo-
JAATCS TPYHTIOBbie OYK2uKI Y, HAKOHeI, OJHOBPEMEHHAS OMBIT-
Hast OTKauKa H3 BCeX CKBa:KMH u koJgonauen. Ilo MartepwanaM
THIPOTe0orHuecKux HaOMIOAeHU 32 9THMHU OTKayKaMHu Ipo-
BepsIioTCsT M YTOUHSIOTCH TPHHATHIE B NPOEKTe JHHAMHUYECKHE
YPOBHH W Je0HTHl CKBAXKHH, THIB H [OJOXKEHHE HaCOCHBIX
yerpofiers. Ornpofosalive B0A03a60pOB 3aKaHUMBAETCHA COCTa-
BJEHHCM  TOJAPOOHBIX TeO0.JOrOTeXHHYeCKHX pa3pe3oB, aKTOB
onpoGoBaHust U CBOJHBIX NACHOPTOB HA KA1yl CKBaXHUHY.

Tak ®ak onpoJonaniie B0J03a0OpOB mepel Nepefaued HX
B SKCILIOaTAUHIO 110 HeoOXOTHMOCTH ABJAACTCS KPaTKOBPEMEH-
HLIM M TNPOI3BOJNTCS B Golee Wi MCHee cJyyaHHbIH Mepuon
roja, TUIPOrCOJOTHYECKHE pacyeTbl M MPOTHO3H, OCHOBAH-
Hele Ha STHX MaTepHa.ax, Heu3beskHO coleprkaT B cefe He-
KOTOpHIC JOTMYIUeHHst ¥ yCiaoBHOCTH. [lpaktHKa BOAOCHaGXKe-
HUSI TOKAa3blBAaeT, YTO BJIHAHHE IKCIJIOATAallMH BOA03ab0pOB
BeCbMa MEAJEHHO PaclpocTpaHsIeTCs 110 BOJOHOCHOMY TOpH-
30HTY M TIOCTENEHIO CKa3hIBAeTCsl Ha eCTECTBEHHONM peXuMe
MO3CMHBIX BOA mpuiexautefi Tepputopiu. M, maobopor, ecre-
CTBCHHBIA PeKUM TOA3eMHBIX BOJ MOXKET M0-Pa3HOMY BJHATH
Ha pa6oTy BOJ03a00pOB B Pa3.JMUHBIE CE30HBI roda H pasniHi-
Hele ToAbl. 10310 My, uTOoGH HVMETh JOCTaTOUHO HalerKHbe Ma-
TepHadbl AJS TOCJAERYIONIEro peryaupoBaiidst paGoTbl BOAO3a-
Gopos u o0OcHORaNiA PEKOHCTPYKIHU WJH PACLIUPCHHS BOJO-
CHAGIKCHHSA, HCOOXOAHMBI CHLLHMAJLIbIE THIPOreoJoruyecKue
raG01enns B npolccce sKcnnoartauku. MHCTPYKIHS A8 9TUX
naboofennii  AOJIKHA pa3pabaThiBaThCs Ha OCHOBAHUH MaTepHa-
403 M3biCkaHu K TCXHG-pabodeMy 1IPOEKTY H YTOUHACTCA NocJie
011poGOBaHilA BRICTPOEHHBX BOX03a60poB. B HHCTPYKIHH yCTa-
HABJHBAIOTCA NYHKTbl Dabuiogeunii 0 ux oGopyLoBaHHEe: BORO-
Mepbl, YCTpoHcTBa A5l 3aMepa YypoBHed H orfopa npo6
w01kl — Ha BOA03a0OPHBIX CKBAXKHHAX K KOJOANAX; yCTPOH-
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¢roa (s 3aMepa  ypOPRHeH, VTemneHHe (ecam HVIKHO) H
EPLIUITET - - 172 HARTIO TATSNHEIX CKBAXKMH: BOMOCTHBH — 1.5
FRTOTTIIONT POTOVeDHR'®  CRAH B peflXH — 1719 TOBepXHO-

CTH™'X NOTOTOKCB M BOTOPVIOB.

IMereydt o pafoTst Bo107aGOPOB CAeVeT CUHTATh [IeNHO-
OTLITEON 3KCMI0aTalMyu TOJI3EVHBIX BOI; B 3TOT MEpHOI
ocefeuno P2(HO TPOBOIMTHL J0OCTATOYHO TOTHRIE H JIeTa’b-
e patmonendas. Ha ocwopannu mociIeHEX TPROBEPSOTCS H
VTOUHAOTCS Palice ¢/leJaHHble THTPOTCOIOTHYCCKHE pacueThl U
[IPOTHO3BI, BHOCSATCS HeOOXONHUMble KOPPEKTHBHI B 3KCIJI0aTa-
ILHOHHBIH peXKUM BOI03aBODOB H YCTAHABJIHBAeTCsl HCOOXOMM-
VB MHHHMYM TOCTOSHHBIX T'HIPOTE0.J0THUeCKUX Hal/01eHH
I"a BO103a60paX, KOTOPhie JOJIKHbI NPOU3BOLHUTLCS alllapaToM
BOJIOTIDOBOJIA MO ONPefeseHHOH HHCTPYKIHH.

O6beM W XapaKTep THAPOreOJOTHUYECKHX Ha6/odeHuH
€CTECTBEHHO HM3MEHFIOTCSI B 3aBHCHUMOCTH OT KOJHYeCTBa BO-
7103a60PHBIX CKBaXKUH ¥ KOJIOJIEeB, THNA MOA3CMHBIX BOJA H
rujinoreosornyeckux ocobentocredi pafioHa.

IIpu Hecn0KHBIX THAPOTeOJOFHUeCKHX YCJIOBHAX, HEKPYI-
HOM BOJOCHAGKEHWM WJIM Ha OJTMHOUYHBIX BOHO3abopax ykasali-
HbIE THIPOreoJorHyeckue HabJnogeHUsT NMPOH3BOAATCA B MHHH-
vaabpHoM o6hese. B 6osee CHOXKHBIX CAyuagx 9TH HabJjolle-
HUA 1eJecoo6pasHO OPraHH20BhIBATHE M BBIMOJHATL TPH yua-
STHM M MeTOAHYEeCKOM PVKOBOJCTBE HayuyHO-HCC.1e10BaTeNb-
CwHX OpraHu3aluil.

I'masa Il
ONPEJENEHHUE 3ANACOB NOA3EMHBIX BOJ

1. OcHoBHble TOHSITHS M TEPMHHbI

XoTs ompelesieHHe 3aNacoB NOA3eMHBIX BOJ ABJSETCS OA-
[10H W3 OCHORHKIX 3a7au THAPOTeOJOTHUECKUX HU3bICKaHHH OJI51
1eJell BoAOCHAGXKeHUs, TeM He MeHee MPUHIHUMOLI KJaccHbHKA-
IIMY ¥ MEeTOJbl ONpeje/ieHHst 3alacoB, a TakKXkKe BONPOCH! Tep-
*UHOJTOTUH OCTAIOTCH J0 HACTOSILIero BpCMeHH HeJOCTaTO4YHO
pa3paBoTaHHBIMH M JIO U3BECTHOH CTemeHH JHCKVCCHOHHBIMH.

ITo nosony KaaccupuKanuy 3anacoB NOA3eMHBIX BOJ H Ca-
MOTO 3HaueHHs TEpPMHHA «3anachl» B ClelHaJbHOH JHTepaty|e
UMEIOTCH Pa3JHuUHble TIpe/lJIOKeHHs U 3aMeuaHHs.

I1. Y. Byros [11, 12] nmoxmpasieaseT 3amachl Ha maccCiil-
Hble, aKTUBHbLIE, OOLIWe U OTHOCHUTEeJBLHHIE.
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[TaccuBupie 3amackl XapaKTEPH3VIOT MeNJIEHHOE HAKOMJe«
HHE TOT3eVHBLIX BOI H.TH BEKOBBLIE 3aTmachl.

AxTupHple 3amacy XapaKTePH3VIOT TI'OTOBOE TNOCTVILIEHUE
BOAKLI B BOIOHOCHBIH TOPH30HT, T. €. €XerolHo BO306HO-
BJASIOTCH.

Ofmue 3amachl XapakTePH3VIOT KOJHYECTRO  TOI3€MHBIX
BOI «B MNpCHenaX pacHpPOCTpPaHEeHHS BCEro BOJOHOCHOrO ropH-
30HTAa».

OTtHocHTe IbHBIE 3aMachl PAaBHBI MIPOH3BOIHTEILHOCTH OMBIT-
HOM OTKAYKH H3 CKBAXKHH HJH KOJOILEB TPH OINpelelIeHHOM
IHHAMHYECKOM YDOBHE BOMHI.

[lo MHeHHMIO aBTOpa, IIACCHBHBIE MJIM BEKOBBHIE 3amachl Xa-
PaKTEDPH3YIOT NOA3eMHBIEe BOJB, HAaXOASUIHECH B MOKOE, MPU
HAaJIMYUUY 3Ke JBUKEHUA TOM3eMHBIX BOX OHH XanaKTepH3VIOT
MMaCCUBHYIO 30HY, PACTOJIONKEHHVIO HHXKE nenpeccuf, 8 KOTO-
phle TPEHADVIOTCA BONBI M3 aKTHBHOH 30HHL,

@, T1. CaBapenckuii [38] Bmimenser NOCTOSHHBIE 3amMachl
HJIH «TOT 00beM, KOTODBIA 3aHUMAIOT NOA3EMHBIE BONEI B 3&M-
HOH Kope, unu OacceliHe, HJIH BOXOHOCHOM CJO€» W PecypPChl
IHOJ3eMHbBIX BOJ, BeJIMUHHA KOTONHIX ONpefejseTcs exXeroi-
HHIM TIDUTOKOM BOJH 43 06GJACTH MHTAHHS.

ITo muenmo ®. 1. CaBapeHCKOTO, «TOJLKO B PEIKHX CJY-
4yasgx MOXHO CTDPOUThL BOJOCHAaOKeHHe M3 pacyeTa HU3IBITHA
MOCTOSTHHOrO 3anaca BoIbl, KOTJa 3TH 3anachl 3HAYUTEJbHEI,
a moTpe6HOCTh OrpaHuueHa OMpPeNeJIeHHBIM BpEMeHeM H TpH-
TOM HeT HHOTO BHIXOJa JAJIsl paspelleHHsl 3agaud BoxocHalxe-
HUSY,

M. E. Anbrosckuit [6] BbIesnsieT nuHaMuuecKHe M CTaTH-
yecKHe 3amachl MON3EMHBLIX BOJ.

JunaMuyecke 3anaCul  XapakTepu3VIOT TI'DaBUTAHMOHHBIE
noj3eMHbie BOABI, oOnafalouiye HEKOTOPOH CKONOCTHIO HBU-
KEeHHUS — «I03TOMY OHH MOTYT OblITh H3MepeHH eIUHHUaMU
pacxona.

CraTiyeckue 3anachkl XapaKTepU3YIOT IPAaBATAIIHOHHbIE MOJ-
3eMHEIE BOJBI, HMEIONIHE <«HYJACBYI0O HJaM OJHM3KVIO K HVJIO
CKOPOCTh, KOTOpBIE MO3TOMYy MOTYT OBITh H3Mehelbl TOJbKO
eqyHHIIAMH OO6BEMa NJs1 onpeseleHHOro MOMEHTas.

B rnocaenyiomeit cBoeit paGore! aBTOpP, Kpome TOr'O, BHI-
IejseT 3amnachl:

1 TevHuueckue YCROBHA HA W-HICT aV¥HA W TINO' KTHD' BaPUe BNT103a-
6OPOR, S¥CMANATHPYIOMHX NOI3eMHbIE BOJbl TPEIHFOBATHX MOPoi. Pyko-
nHeEk, apxig Boareo. 1940 r,
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o0uixe, KOTOpbie NPeACTABJIAIT CYMMY 3aracos JHHAMH-
YeCKHX M CTAaTHUECKHX, eCJU IOCJeIHHe OTHECTH K olpejeseH-
HOMY BpeMEHHM HX OTKAUKH;

MHHHMAJIbHBIE, MaKCHVaJbHble H CpPCHHE JIHHAMHYCCKHE
3anachl;

MOJIe3HbIe 3allachl, MPENCTaBIOIHe YaCTh OOMIMX 3ama-
COB, KOTOpas MOXKeT ObIThb OTKaueHa U3 BOJOHOCHOTO CJOf
nesecooOpasHbIMHE B TEXHHKO-3KOHOMHUYECKOM  OTHOLUEHHH
noja03abopaMy;

YaCTHBIE 3amachl — 3amMachl Ha Y4YaCTKe U3bICKaHUH npH He-
fo1bloll MOTPeBHOCTH B BOJE;

AefiCTBUTE/IbHbIE  I1OJIe3Hble 3amMachl, KOTOPbie Xapakre-
PH3YIOT CYMMapHBI pacxoj BoX03ab0OpOB, YCTaHABJIUBaeMBblH
B NpOIlecce 3KCIJIOATalUH;

NpOeKTHble IIOVIe3HbIe 3alachl, KOTOPhle YCTAHABJIUBAIOTCS
TH/POTCONOTHYECKUMH PacyeTaMH.

K. U. Maxos [28, 29] nnst HanopHeIX BOA MYJhHJABl IIpen-
JaraeT CcaelyioliMe THIBl 3aMacos:

BEKOBHIE 3aNaCel HalOPHKX BOJA — KOJHYECTBO TPaBHTa-
IIKOHHON BOJBI, KOTOPOE MOKeT OBIThb NOJIYUYEHO IIpH Ocyle-
HAW JAHHOTO BOJOHOCHOTO TOPH30HTA WPH TOMOIIH TeX HJH
HHBIX CrMocoB0B 3SKCIJIOATalLMY;

ecTeCTBeHHBle JIHHAMHUYECKHE 3amackl HanopHBIX BOI ——
KOJHYECTBO BOJAbI, KOTOpOoe TMPOTEKaeT B CHHHHLIY BpPEMEHH
qepes MofepeyHoe ceyeHHe NMOTOKa HANOPHBIX BOI;

HCKYCCTBEHHbIE JHUHAMHYECKHE 3aMachl — KOJHYECTBO RO,
KOTOPO€ OTKauMBaeTCA M3 [aHHOTO BOJOHOCHOIO TOPU30HTA
B OTHEeNrHEIX IYHKTaX 3KCIJIOATAIHH IPH ONpPEJeJeHHbIX [10-
TOMEHHUSAX ZMHAMUYECKOT'S TOPU3OHTA.

ITpod. B. C. Osomos [35] nofpasnensier 3amacel 10A3€M-
ULIX BOJN Ha NHHAMHUECKHE H CTaTHUECKHE.

JluHaMudeckue 3anacel NPeNCTABAAIOT TO KOJHYECTBO
BOAbI, KOTODOE MPOTEKaeT B TeueHHEe Onpe/le/ieHHoro nepuojia
BpeMeHH yepe3 KaKoe-HHOYIb ceyeHHe BOJOHOCHOro MJAcTa.

CraTuuecKkde 3arachl MPeJICTABJAIOT BCe BeKOBhle HAKOILTe-
HUS TNOJ3eMHBIX BOJ B TYCTOTaxX JXaHHOro oObemMa TPYyHTA,
NepHOJIHYECKH TOMNOJHsieMble 32 CUeT MH(HIbTPAUHUA HJIH KOH-
JeHCAUMH HJH HEMOCTOSIHHOI'O TIPUTOKAa €O CTOPOHHL.

Jlpyrue aBTOpBI, KpPOMe CTaTHYECKHX H NHHAMHYECKHX 3a-
iacoB, BRIACJSIOT PSII APYrHX KaTeropHd 3amnacoB B 3aBHCH-
MOCTH OT BO3MOXHOCTH HMX HCIOJb30BaHHS, MPAaKTHUECKOH
3HAYUMOCTH, NOTPEGHOCTH BOJOCHAGKCHHA H T. .

BHuUMaTesbHOE DACCMOTpEHHEe BO3PaKeHHH M MPelsoXKeHHH
PasJUYHBIX ABTOPOB TMOKA3EIBAET, YTO HEOMpeNeNeHHOCTh KJac-
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cupuKanud Oo6DBACHASTCS B 3HAUHTENBHOIT CTENCHH HexoCTa-
TOUHOH YeTKOCThIO MPUHIUIIHAJBHBIX YCTAHOBOK, I0.JOMKEHHBIX
B OCHOBY KJ/IaCCH(HKaIlHM 3allacoB MOJ3eMIBIX BOX. B canou
Jlesie, 3amacel NMOJ3EMHBIX BOj HE MOTYT 3aRHCETL W olpe-
NeJATbCA BO3MOJKHOCTBIO  HCIOJIb30BaHUs, O0CCHEUYRIIOCTHIO
PoJ03abOpHBIX COOpYXeHH, a TeyM Gouec TPOH3BOTHTEIb-
HOCTBIO OMBITHOH OTKAYKH UJHM MOTPeOHOCTBIO BOJAB A.151 BOJIO-
cHabXeHud. Bce 3TH XxapakKTepHCTHRH HECOMHEHNO HYIKHLI /1
ob6ocHOBAaHUA BOAOCHAGKEHHS,, HO OHH CAMH JOJKHEL OBITh
NOAKpenJIeHsl NaHHBIMH TO OIEHKE 3aMacoB M013eMHbIX BOJ
TMJM CJIYXKAT CPEACTBOM AJS 3TOI OIleHKH.

[Tockospky mnomserHble BOIb, B OTJHYHE OT I0.I€3HBIX
HCKOMaeMBIX, He TOJbKO 3aHIMAIOT HEeKOTOpblit o0beM B BOJO-
HOCHOH ToJule, HO 006/1a4aI0T MOABHKXHOCTHIO H BO30GHOBJSIC-
MOCTBIO, B KJaCCH(UKalHM 3aNacoB MOA3EMHbIX BOX HOJRKHbI
OTPaXkaThCfl B TMepBYylo ouepenb H NPEHMYIIECTBCHHO ecTe-
CTBEHHO-HCTOpHUecKHe 0COGeHHOCTH (POPMHDPOBAHUA M DeiKHMa
NOJI3eMHBIX BOJ.

YuuTteiBasg 3TH ocoOEHHOCTH, 3alacel MOJ3EMHLIX BOJ CJe-
pyeT moApa3fensiTh Ha MABa THIA, XapakKTePU3YIOUUX obbeM
(ctaTuxky) u pacxoJ (IMHAMHKY) TOA3CMHBIX BOJX, T. €. Ea
CTaTHUeCKHe W JHHAMHuecKHe, BKJIAAbLBasg B 3TU TePMHIBl CO-
BepLIEHHO OIpeJeJicHIIoe COoepKaHHue.

Cratuycckne 3anacel XapakTepH3ylor o0beM T paBH-
TALUHOHHON® BO B, HaxoAdAulelicda B BOJOHOCHOM TOpH-
30HTe, HC3aBHCUMO OT BpeMcHU H cmocoba NOCTYMICHHS ee
B 3ToT ropu3ouT. OHH MOTYT GbITb MOACUHTAHBI 110 IeOMeTpH-
gyeCKUM pasMepaM M BOJOOTHaue BOAOHACHIIIEHHOTD CJIOA.

JlunaMuueckre 3arnacel XapaKkTePH3YIOT pPacCX O B O J bl
AAHIOTO BOJOHOCHOTO FOPHM30HTA H OMNpeJensioTcs pasJHu-
HBIMHM METOJaMH,

B wHacrosmiec BpemMs cxeMa IoApa3JeseHHs 3anacoB Ha
CTaTHYeCKHe H JHHAMHUeCKHe IT0b3yeTCsl UIHPOKHM pacipo-
CTpaHeHHeM, 3TH THIIbI 3allacOB MOXHO YCMOTPETb H BO BCeX
H3JI0XKeHHBIX BBIINIEe KJIacCH(PUKAIUAX, XOTS HHOTJa U MOX ADY
rumMu Haspanuamu (tabma. 4).

Ho ¢opmasbHoe coBnajaeHHe OTACMbHBIX Ha3BaHmHi M aie
cxeM KaacCH(HUKAIHH 3amacoB He ONpefefseT B JaHHOM Cay-
yae OJMHAKOBOLO 3HAYEHHST MPHUMEHIeMBIX TePMHHOB, 4TO OCO-
GeHHO pEe3KO BHIABJSETCS INIPH CONOCTABJCHHH 3HaueHHil Tep-
MHHA CTaTHueCKHe 3anacel (UaH BooOlile mnepBOoro THIA 3ari-
coB — cM. Tabm. 4).

Bo Bcex 06e3 HCKIIOYEHHUs] KJacCH(UKALHAX NOMUEPKH
RaeTcsl Kakag-mubo crnenuduueckas oCoO0eHHOCTb CTaTHUECKHX
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3anacCoB: OHM XapaKTepHU3YIOT MM TOJILKO MNOCTOAHHBIE 06beM

MoJa2eMHBIX BOX, HIH TACCHRHLIE H HCIIOABHKHLBIE BOIBI,

HJIa

BeKODBIE HAKORJCHHS, WTH, HAKOHEW, TY WIM HHYI0 KoMOHHA-
IR0 3THX ocofcHHOCTel! CTAaTHYeCKHX 3aracoB.

Tabruua 4

| Q -
U. U Byros ©. 11 Casa-|{ M. E. Ans- { K. U. Makos 5 3
0nt b pedciuit TOBCKHH . < ABTOp
1931 r. 1935 r. 1935 r. 1936 r. S
: O
a2 =4
Maccusuwe |[Toctoandue |Cratnyeckne] Bekoswie 'Cratnuec-| CratHue-
(sexoBuie) 3anacy 3amacyl 3anachl  |Kie 2ana-| ckee 3a-
3anacol CHl nachl
AxTHBHbIE Pecy~ent | Nnmamuuec- | Ecrectsen- |Tunanu- | On ramu-
34146l M0A3EMNBIX | KHe 33iach! Hule AMHaMH-| ur gHe | uyeckue
BOX "wcvue 34Ma-| 3anackt | :arach
; cul
1

CoBepUICHHO OYEBHIHO, YTO BCE BOJOHOCHBIE TOPH30HTHI
H GaccefiHbl NOI3eMHBIX BOJ CQOPMHPOBANHCH B pe3yJbTaTe
BEKOBBIX T€0J/I0T0-THAPOreoJOrHYeCKuX MPOIeccoB, HO OTCIOAL
He CJeayeT JenaTb BBIBOJ O MOCTOSIHCTBE CTAaTHYECKUX 3ala-
COB UM 00 OTCYTCTBHH ABMKEHHS MOA3eMHBIX BOoA. Ha caMoMm
AeJie HEeNnoOJBHKHBIE (KIACCHBHBIE») U MOCTOSHHBIC [0 BEIMIHHE
3amachl MOJ3eMHBIX BOJ, 00pasoBaHHe KOTOPbIX O6YyCHOBJECHO
BEKOBBIMU TIpOIleCCaMH, XapaKTepU3YIOT JHUIb MorpebeHHble
MOA3eMHBIE BOJBI, IOJHOCTBIO NMOTEPSABIINE B HACTOSILIEE BPeMs
CBfA3b CO CBOEH 06.1aCTbIO MUTAHUS H He HMEIOLIHe NyTel MoI3eM-
HOro €ToXa. Bo Bcex Ke Apyrux ciayyasx cTATHYECKHE 3aMachi
HeJlb3sl CUMTAThH HEMOABUXHBIMH U MOCTOSHHBIMi., TAK KaK, RO-
12pBHIX, YPOBHH [OA3EMHBIX BOJ TMIpPeTepneBaldtT Ce30HHBIE H
MHOrOJIETHHE KOJeOaHHs, 4TO BJedeT 3a COBOH W3MEHElIHE
0o6beMa BOJOHACBIEHHON TOJIIH, a, BO-BTOPHIX, B JBHMKEHKH
NoToKa MOA3EMHBIX BOH (XOTH 6Bl ¥ OUCHb MENJIEHHOM) B TOK
MM MHOW Mepe YYacTBYIOT BOJBI BCEro BOAOHOCHOTO TUDfis
20HTA HAH GacceiiHa.

Taxm 06pazoyt NPHHIHUILL BbULEICHHT CTATHUECKHUX 3amia-
COB HCh3 OCHOBBIBATE HA TEX OCONEHFOCTAX TNHTAHHA WJH
PeXKHMA TOT3EMHRIX BOMA, KOTOpble NPHBOASATCH B PAa3JHYHBIX
KJIaCCH(PHKANHAX — 3TH OCOOGHHOCTH MOTYT CJIYKHTB JIHIIL
AJS ZOTMOJHUTEILHON  JaJsbHeHIlCi XapaKTepPHCTUKH  3amacor,
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[TosToMy B KaXZ0M BOJIOHOCHOM Tropn3oHTe n GaccefiHe noj-
3eMHBIX BOT 00f3aTeJbHO HMEIOTCS KaK CTaTHUCCKHE, TaK H
auHaMuueckue 2amachl (119 rmorpeSeHHbIX BOT — TOJBKO CTa-
THUGCKHE 3arachi), [puuelr BeJHUWHa 3THX 237aC0B, TeopeTH-
YeCKH paccyxKjaas, HUXorJa He ObIpaeT NOCTOANEOM.

XapakTep HM3MEHEHHA BEJIMYHHBI 3aMacOB MOMHO DacCio-
TPEeTh MPHUMEHHTEJbHO K cJIeayiouieil (co3HaTesllo YTIPHIO-
BaHHOH) CXeMe ToJOBbIX KoJeOaHHH YPOBHA TDYHTOBBIX BOZI
B HaG/oJaTe bHOH CKBaxkuHe (pHuc. H):

1) Huxe aumuun 0 — 0 B BOJOHOCHOM TOPH30HTE 3aKJIO-
YAIOTCSl MHNHMaJbHble CTaTHYECKUE 3amachbl, COOTBCTCTBYIOLIME
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Pue, 5. Cxeya KoileGaHMI YPOBHA TPYHTOBHIX BOL B CKBaXHHE

ITOJIOKEHHIO NOBePXHOCTH TPYHTOBBIX BOJX B MEXEHHee BpeMd
rofa. B mexeHHHU nepHoa TONT3eMHbIH CTOK He NpexpauaeTcs
(yuacTtox 1) u XapaKTepH3yeT MHHHMMaJbHbIE JHHaMHUECKHE
3amachl.

2) Ha yuactkax 2 u 6 OoTpa)kaloTCsl BeCeHHUH H OCeHHHMI
[OA'beMbl TIOBEPXHOCTH TPYHTOBBIX BOJ, T. €. yBeaHuenHe CTa-
THYECKUX 3amacoB. B 3TW nepuoasl roja VB JIMUHBAeTCA U
NOA3eMHBIH CTOK, TaK KakK [OJABbeM VPOBHCH OODBSICHAETCHA YCI-
JIEHHBIM THTaHHEM TPYHTOBBIX BOJ 3a CUET BECeHHEero CcHero-
TasiHUA ¥ OCEeHHUX HOXJeH.

3) Yuactku 3, 5 u 7 oTpaxaioT necenuni MarcuMyal, JeT-
HUA MeXeHHMH MHHUMYM M CCeHHHUT MaxCHMVI T0T0KEHUS
MOBEPXHOCTH, a CTaJo ObITh, U CTATHYCCKMX 3aMacoB I'PYHTO-
BoiX BOA. [losmofr cTabuiM3alMU NOJOXKEHHUS MOBEPXHOCTIH
TPYHTOBBIX BOJ, a CJe]0BaTe’lbHO, H BENUUUHBl 3aMAacoB, B 3TH
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TEPHOIBI T'01da OOLIYHO HCT, HO HCKOTOpOe CcpelHee 3HaucHHe
G 11 DeIBpaTh MOKHO,

4y Yuactku 4 v § oipaxcaisT NOCTENCHUOC [a~eHHe [o-
BCPXHOCTH TIPYHTOBBIX DO, T. €. YMCHBHICHWS BXJIIMUHB CTa-
THYeCKHX 3arnacoB. B 214 W mocseayioinlie “HTepBatel Bpe-
MEHH, BCJCACTBUC DpeKkpamelisa (MM COKpaNleHns) THTaHud
TPYHTOBBIX BOJ, IPOUCKOLIT NOCTETICHIIGE IPSHIIPORANNS DaHee
HAKONMUBINKXCSA CTAaTHICCKHX 3anacoB: B JeTyLif nepruox —
B 00BeAC KCOHTYpa 4, a B 2WMHHII IEpHOT — B o0beaie KOH-
Typa O.

Besmuiina mog2enHoro CTOKa, XapaKTepH3VIONICro JAHHAME-
YyecKHe 2anachl, IOCTHIaeT HaubOJRIIero M HalMCHBLICTO 3Ha-
YeHHII TOYHO TaK e B MepuoJbl HORBIUCHHOIO H IOHHIKE!-
HOTO TOJ0XKEHUIT MOBEPXHOCTH TPYHTORLIY. BOJ, UTO CHA3AHO
C HW3MeHeHMelM ILTOIIATH TOTEePeyHoro CeucHHs H YKJIOHA 1i0-
Toxa. Ho rooBofi noazeyMHLIT CTOK BCCr 12 NPeRbLIlaeT BEJH-
QUHY JIPEHUPYEMBIX CTaTH"eCKMX 3a71acon, TaK Kak B NEPHOIBI
ux Hakomnenus (ywacten 2 u 6, puc. b)Y u ppeveHnoil cradu-
JIM3aNHM TIOT3CMHBIT CTOK HE NDCKpaniactcss u ofrgcHdaeTcd
HE JIPEHUPOBAHHEM CTATHUYCCKHX 3a0aC0B, a CCTCCTBEHHBIM
JOMOJHHTETHHBIM  TIHTaKHCM  BOJOHOCHOTO TOpH30ITA.

IToCcKOJIEKY BEJIMYHIIBI CTATHUYCCKUX M AHHAVEUICCKHMX 3ana-
COB H3MCHSIOTCS, NMPH XAPakTCPHCTHKS 3THX BEIMUHH HCOOXO-
JIUMO yKa3piparh JAaTbl HOJC4eTa 3anacoB.

KoneGanus BeJHYMHBI CTATHUCCKHX H JHHAVHUECKHUX 3alia-
COB JOJIIBI OIPANIMIABATBCS HEKOTOPBIMH [Ipejie]avitl Cpeilic-
MHOTOJICTHCI'O BCCEHIICIO MAKCHMVMA H 3IVHCTO MUHHAIY)MA,
KOTOPBIC MOTYT GBITh VCTAHORICHEB! P! MTOMOIIK H3VYCHIA pe-
JKMMa TPYHTOBREIX BOI.

Tak, Hanpuzicp, ecid Mo AMaTepHalaM  TNUTENIBHBIX HASMI0-
JeHUH VCTAHOBJIEHO, 4TO HaUBLICHIAA M HHZKAA MOBEPXHOCTH
TPYHTOBBIX BOJ  OrDAHMdPAlOTCd  KpunbiMd  abc n  ab:C
(pric. 6), mojCueTHl 1O KOHTVPY BOIOYIIOPa W KDPHBOH ab¢
XapaKTepU3yloT MHHEIMAJIREBIC, a 110 KOLTYPY BOAOVIOPA H
KpHuBoil a@bc — MaKCHMATBHBIE cTaTHUcckHe 3anacol. B nperne-
Jax KOHTYpA, OTpPaHHYeHHOr0o KpHELIMH ahc W abiC, craThude-
CKHe 3armachl NepeMeHHbl W Jpesupylorcd B TEUSHHE roja NfHU
mocpeicTBe MoA3eMHOro CToKa (T. e, mepexosT B 3amachl AH-
HaViigecKue).

B GoapmuncTBe cjayyaen BOZOCHAGHKCHHE MPOSKTHPYETCs
Ha TMOCTOsHHE rpaduk poromoTpeCrenud, a CiefoBaTeNbHO,
Ha TOCTOsHHENT MeGHT B0A03a00pOB, NOJIOCTbIO obecrneyeH-
HBIH M B MexeHHiil mepuox roja. Ilostoyny mo mpaxTtuue.
CKHM coof0paxXenmgi, VCJIOBHO, MeEXEeHHHC
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MHHEMAAbHBE CTATHUCOCKNS H ML ZANMIIECK HP
3anacp HOA3CMHLIX BOJ MOMmHO HA3KMBATDH
[TOCTOSHHBI MY, a B3 O0cTaJbHble ne pHO,leI
roja—rimepencHHBI MM,

ITocTosiHbIC CTATHUYECKHE 3amachl BO MHOIO pa3 npeBoc-
XOJIsir 3a0ackl HePCMEHHLIC, TaxX KaK a)uliMTyia KoJeOaHus
TIOBCPXHOCTH IIOJI3CMHEIX BOJ OOCBIUIIO OUCED Mada IO CPaBlic-
HUIO C OOILel MOILIOCTHI0 BOJOHCCHOIO TOPH30HTA, O0COOCHHO

apTe3naHCKHX Oaccefinax.

Mexcy npounnt, 15 uarropvbe BO1 1i0 BCel IJioulaau HX
pacnpocTpatenus (veskay ofaacTAMH THilaMisd ¥ JPEeHHpOBa-
HUSI) CTaTHYCCKHE 3allaChl BCETAa LPCACTanjas:0T NMOCTOSHHYIO
BEeJHUHUHY, IOCKO.ILWY }\'C‘xe6ahne HOBCPXHOCTH HANOpUbIX BOI
(asvicHeH!. 00 beMA BOIOHACBIIICHHON TOJUIH) MOKCT HMETDH

"77/7 Y, /7///7///,//) f/77’“ 7 ///f////77 TN 77;'

Pre. 6. CXema ROsOkEllA TNOBEPXHOCTH TIPYHTOBBIX
BOA Aasl LNfezener ha CTAaTHY(CKHX [2Macen

MeCTO JHLIbL B 0o0MaCTH NHTAHHS M HHOTZa B 00JIaCTH JAPEHH-
poBaH¥d 3Tux BoJ. IIpu mocTostiHOM H paBHou HHOM TTHTa-
IMH TOJM3CMHBIX BOJA, a TakxKe Npu OCIBIIOH peryipylonlel
exxoctH GacecdHa W AMHAVIHYECKHE 3ajjacel  IIPAKTHYECKH
MOMKHO CUMTalh MOCTOSIHUBIMH, B OCTAJbHBIX KC CJAYYasdAX OHi
MOrYT OLITH [OAPA3TAMISHL! Fa NOCTOAHHBIC H IICPCMeHHDIC.

[Ipnt npCeKTHPORANHE ROAOCHA0XKCilMsl BO3HHKAIOT BOHPOCH
00 ouacHoctil HCTOILEHH!IT BOJIOHOCHOro TIOPH30HTa, O JHMHA-
MHUHECKHX YPOBHSX B IKCMI0aTalHOHIBIX CKBaKHBaX M O BO3-
MOJKHOCTY HCNOJB30BaHUs cTaruuseckux sanacos. CoBepllleHHO
OUeBH/INIO, UTO TPH OTKAYKC BOJIBl TOTYAC JKe H3BJCKAETCH
yqeTh CTaTHYECKHX 3amacoB B CoGRCMe JIENDECCHOHHOH BO-
pouxil, Jaibuchiinil npuroK BOIBI B 3Ty BOPOHKY CBA3AH
¢ UCTIOMB30BAHIICA TeNeMeHHbIX CTATHYCCKHY H JHHAMHYECKHX
2a72COB NOT2CMEBIX BOL,MDHTCKAIONINX C MpHIeXKaniuX yyacT-
kon. lHaxoweln Dpu OTKauxe BOABI € TOHHXKCHHEM YPOBHS
HiDEe  MEMKeHHIero rIOopH30HTa TMOBEPXAOCTHd [OA3EMHBIX BOJ
B SKCTA0aTalnio HCE302KIO0 BKMAKYAlOTCs MOCTOAHHEIE CTaTH-
geckIle M JAMHAMUUCCKHEe 3amachl.
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Flenoan3osanue  Oepe’leHniX  341ldCoB e upeficTanisieT
OLIACHOCTH B OTHOLUCHHA KCLOL{CHUSA BOJOHOCHOIO TOPH3OHIA,
TaK KaK 3Ta Tpylna 3anacos exeroido Bo3oOHoB.deTcd.
M3bsiue NOCTOsHHLIX 3a80aC0B MOZKEeT NLOBJCYb 3a coboll npo-
TPECCUPYIOUIEE CHHZKCLNC NOBEPXNOCTH NOI3CMHLIX BOJL, Ma-
JeH¥e JHHAMHUCCKIX YpPOBHeH B CKBaXXKHHax H C(BA3aHHBIE
C 3THM TEeXHHUYeCKHe 3aTPYAHEHUS B 3KCNJI0ATalLlUH.

Taxuv o006pa3oyt BOMNPOC 0 BO3MOXKHOCTH HCINOJb30OBAHHSA
IepeMeHHBX M TOCTOSHHEIX 3alacoB MOXKeT pa3pellaThCs
B KaX10M KOHKDETHOM cJjyuyae oco00, MyTeM CONOCTaBJCHHSA
3apocoB BoxocHabxeHHs € OaslaHCOM 3amacoB MOJ3CMHBIX
BO,L B pa3iHuHble ce30HBl roga. [Ipu Gosbliof MoUIHOCTH M
XopoweH BOJONPOHHUAEMOCTH BOJOHOCHOIO CJIOS, a TakKxe
np¥ OMarONpHATHBIX YCJOBUSIX NUTAHHUS TPYHTOBBIX BOJ IIpHH-
LUIHAJbHO BO3MOXHO JOMYCTHTb CE30HHOE HCMNOJb30BaHHE
CTAaTHYECKHX 3aMacoB € paCyeTOM Ha MX BOCCTAHOBJEHHE B Ile-
pUOABl CHErOoTasiHUSl MJH AJHTENbHBIX JOXKIeH.

Jaa xkpynHbiX OaccefiliOB MOA3CMHBIX BOJ, YYHTBHIBasl HX
OOJIBIIYIO PEryJuPYIOLLYI0 €MKOCTb W CPaBHUTeJNbHO HeGOJb-
IIHe pacxoAbl BoA03a00OpoB (MO CPaBHEHHIO C BEJHYHHOH IO-
CTOSIHHBIX CTAaTHYECKHX 3alacoB), MOBUAUMOMY, MOXKHO JOMY-
CKaTb M MHOrOJ€THEee MCMOJb30BaHHE 3THX 3amacos 6es3 cyuie-
CTBEHHBIX TeXHHUECKHUX 3aTPYAHEHHH B IKCIJIOATallHH.

2. Mertoab onpejefeHHs 3armacoB MNOA3EMHBIX BOJ

Benencrsre 6oJbIIOro pasnoo6pasusi NPUPORHBIX YCJAOBHI
1 (axToOpoB, BAUAIOLHX HAa (POPMHPOBaHHE U DPEXKHUM MOJ3eM-
HbIX BOJ, -OTpefesieHHe 3arMacoB IPCACTABJISIET OUYCHb TPYAHYIO
3azady, AJA KOTOPOH Heab3si NpPENJOXHThb Kakue-JHGO THIO-
BbIe pellleHHsa. TeM He MeHee, CXeMaTH3Hpys 3aJauy, MOXKHO
cAeJaTh pPAA [PaKTUUYCCKHUX YKasaHHH, oO6Jerdaroliux BbIOOD
METOJOB TIOJACYEeTa 3aMacoB M OLEHKY CTeleHd Hx HaLex-
HOCTH M TNpPaKTHUeCKOH ILesiecoo0pa3HOCTH,

ITpexzae Bcero HeoGXOAHMMO KOHCTAaTHPOBATb, 4YTO Olpene
JIEBUs 3a1acoB BCETO BOJAOHOCHOTO rOPH30HTa M yuacTKa Ipo-
eKTHpPYeMbIX B0J03a60pOB HMEIOT pas3/JHuHOe TNpaKTHYECKOe
[naYeHue 145 BOJOCHaOXKeHH,

XapaxTepucTHKa BOJOOCHIBHOCTH YuacTKa SIBJSETCS BaXK-
HeHIIHM HMCXOAHBIM MAaTepuat oM A/t MPOCKTHBIX PaciyeToB RO-
103280poB W MO3TOMY JODKHA OBITb JMOCTATOYHO HAICKHO
000CHOZEHA RZHUBIMH THALOME0JOrUHeCHUX H3b CRanuil, 3anachl
K€ BCero BOJICHOCHOIC TOPU3CHTA B CCIBLUHICTB2 Cliv<ueB
HMEIOT JiMUIb .00Llee 3HaueHe A5 [poexkTupPoBaHus BoJLOCHAO0-
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AKCHHS M onpeiensioTcss OOblYHO OPHEHTHPOBOUHO, € IPOMU3-
BOACTBOM MHHUMAJbHOro 06bera MO.JCBbIX H3bICKaHHI W LIH-
POKHM TIpHMEHEHHCM MCTO/la aHaJIoTHH H OCLIMX TH[OrCoJI0-
THYECKHX COOOPaXKEeHUH.

Crenna/pHBle TIOJEBbIC M3bICKAHHS M HOJACHETHl 3aliacos
BCEr0 BOJOHOCHOrO TODHU30HTA MJM GOJIBLIOrO pakliOHa MOTYT
norpe6oBaThCA JIMIbL B OCOGLIX cayyasix, HapHMep:

1) xorga MOWHOCTHL H IMJIOLIAJAbL pacnpocTpaHeHUss BOIO-
HOCHOI'0 TOPH30HTA HEBEJHUKH, a IOTPeOHOCTh B BOJE 3HAUH-
TEJIBHA;

2) Xorga 3KCIJIoaTalUsl cyUIeCTBYIOUIMX B JaHHOM paloHe
BOA03a00OPOB YK€ BbI3bIBaeT NepeHanpsKeHHe BOJOHOCHOIO
rOpU30HTa, ApYrhe Ke HCTOYHHKH BOJOCHAGXKEHHS OTCYyT-
CTBYIOT,;

3) Korpa IpejrnoJjaraeTcss CTPOHTENbCTBO psna MOIUHBIX
Bo#03a60pOB B pPasJMYHBIX NYHKTaX MJIOLLAAH paclpocTpaHe-
HHUs BOJOHOCHOrO TOpH30HTa JJisi BOAOCHAGKEHHMA KPYMHBIX
HACE/ICHHBIX MyHKTOB H TPOMBILUINEHHbIX NpennpusaTHi ¢ 60Jb-
MM K pacTyWUM BOJAONOTPeOJCHHEM;

4) koria IJOLIAAb PaclnpoCTpaHeHHs BOJOHOCHOTO TIOpH-
30HTa OTAH4aeTCs OOJBLIOH CJOXKHOCTBIO TIeO0JJOrHYeCKOro
CTPOEHHST H THAPOTCONOIHYECKHX YCHOBHUH M [IpH 3TOM OYe-
BUIHBIX IIPH3HAKOB A0CTAaTOUYHOH BOJOOOHJBHOCTH paHoOHa HerT.

O6biyHo TOCJE TPOH3BOACTBA O0OWIEro obcaefoBaHHUs Tep-
PUTOPHH CIeLHabHbie H3LICKAHUS JJIg ONpefesieHHs 3aracoB
BCEro BOJOHOCHOI'O TOPU30HTA HJHM OOJIBIUMX palOHOB MPHYLO-
YHUBAIOTCSI K THMNHYHBIM B THAPOTEOJOTHYECKOM OTHOLUEHHH
MYHKTaM M y4acTkKaM, a pe3y/bTaThl ofpejesieHHs BOAOOOHIIb-
HOCTH 3THX MYHKTOB H y4YacTKOB TeM HJH HHBIM CrocoOOM
pacnpoCTPAaHSIOTCS Ha BCChb BOJOHOCHBIN TODH3OHT B LEJIOM.
B OCHOBHOM TaKHe e H3bICKaHHS M PAacyeThl NMPOH3BOAATCH
JJIsT ofNpesiesIeHHsT BOJOOGHJBHOCTH H Y4aCTKOB [POEKThpYye-
MbIX BOJZ03a00OpoOB.

CyuiecTBylomine MeToAbl ONpejesieHHs 3anacos MOXKHO
noJipasAeUTh Ha MATb TPy, MMEHHO, OIpeleJICHHE 3anacos
Moa3eMHBIX BOX:

1) mo BeJiHYMHE BOJOOTHAAUH BOJOHOCHOIO CJIOf;

2) mo BeaMuuHe HHOUIALTPAlLHHM aTMOC(hEpPHBIX OCaJKOB;

3) mo MaTepuasJaM THAPOMETpHUECKHX HAOJIOLeHHH;

4) no AeGUTYy HCTOYHHKOB;

5) Mo nonepeyHoMy CEYEHHIO MOTOKa MOJ3EMHBIX BOJ.

IlojcueTsl MO BOJOOTHAAUE BOLOHOCHOIO CJIOST XapakKTepH-
3YIOT CcTaTHYeCKHE 3arachl, N0 OCTaJbHBIM MeToxaM — AdHa-
MHYeCKHe 3anachl NoJi3eMHBIX BOI.
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llo Bro.IHC TOHSTHLINM TpMuMnaM AJs Lesjed BogocHabxe-
HiS HCJILS 3aBBILATL BEJHUMHY 3aracoB NOA3CMHBIX BOA. Ilo-
STOMY HEOOXOJMMO CIPEeMHTBCA MOJIYUHTL XapaKTePHCTHKY 3a-
nacoB B Pa3JjiHuHble CC30HBI 014, BO BGIKOM CJlyuae 0053aTelb-
HO B MEXCHHHH nepHoi. Y4HTLIBaS HCH30EXKHYIO YCJOBHOCTD
psfa MCXONbLIX JaHHBIX, MOACYETHl 3amacoB IesecoobpasHo
MPOU3BOAHTH HECKOJBKHMH clocoOaMH M NPHHMMATh AJg IPoO-
eKTHPOBAHIIS OCPCAHECHHbIC, a TPH PEe3KOM pacXoX/JeHuH —
HanMeHdbplIMe pe3y.JabTaTbl MOICUCTOB, C NMONPABKAMH HA BO3-
MOMKHOC CHHIXKEHHe BeIHUIIHbI 3allacoB B MEXXEHHUH MmepHoj
MaJT0BOHOI'O TOja.

fleoOxaanyo  y4MTLIBATB, UYTO CYLLECTBYIOLLIHE METOALI
onpenesichus  34aCOB  TPYAHO TNPHMEHATh K TPeIIMHHBIM
noJ3eMHBIM BoZaM, a TeM GoJsiee K BOAAM, UHUPKYJHPYIOLMIHM
1m0 KapCTOBLIM MYCTOTAaM.

Haudomaee obocHOBaHHbBIE UCXOJHBIE NaHHBIC AJs1 MOJCUYETA
5aMacoB MOJKHO IIOJIyUHTb, TJaBHbIM 0O0pa3oM, 1O MaTepHa-
JaM:

a) 9KCIJIoaTallHd ONBITHBIX  BOA03260poB, BON03a6OPOB
nmepBOH Oueped BOMOCHAOMKEHHSI H NMOCTOSIHHBIX B0J103a00pOB;

6) MAUTEJBHBIX H MOLIHBIX OIIBITHBIX OTKauek B ocoOeH-
HOCTH H3 OUBITHBIX Y3J0B CKBaKMH;

B) AJHTe/JbHbIX (OCOGCHHO MHOTOJICTHHX) HaOJIOnEHUH pe-
JKHMA ypoBHEH Moa3eMHBIX BOJ M JAe0HTa HCTOUHHKOB;

r) MHOTOJIETHHX THADOMETPHUECKHX HaOJIOJeHHH Ha peKax
¥ BOj0eMax, IPEHUPYIOUIUX HJH NHTAIONIMX H3YyyaeMbll BOJO-
HOCHBI# TOPHU30HT.

CrenyeT TakXKe 3aMETHTb, 4TO MOACUHUTAHHBIE TeM HJH
HHBIM MeTOJOM 3amachl DOA3EMHBIX BOJ, NMOMHMO CE30HHLIX
KoJcOaHHi HX BEJHYHMH, O 49eM TOBOPHJOCH paHee, MOTYT
B IIpolLiecce nocjAeaymonield 3KCIMaoaTaldu Bogo3abopos cyue-
CTBEHHO YBEJMUMTHCH, HMHOTJa C OJHOBPEMCHHBIM yXYyAllle-
IHeM XadecTBa BOJBI.

Hanpuyep, npu- HaJlu4yuM CBS3H NOA3EMHBIX BOJ C NOBEpX-
HOCTHBIMH (00J10TO, 03CpO, MOpe, peka, KaHaJs, nipyA) oT6op
BOAB U3 BOJAO03a60pa H IIOHMIXKEHHC OKOJO HEro ypoBHs MOA-
3eMHBIX BOJ MOXKeT nopJjeub 3a cofoit ycHJIeHHOe TNOCTyIlIe-
HHE MOBEPXHOCTHBIX BOJ B BOJOHOCHKI ropusoHrt. KMasneuenue
NOA3CMHBIX BOJA BO,103a00pOM MOXKeT NOBJeYb 3a coO0H ocy-
IIeHHE HCTOYHHKOB, KOTOPhle MepeJqMBa/IHCh HJH BOOOIIe H3JMH-
BaJuCh H3 BOJOHOCHOrO CJOS Bhilie [0 NMOTOKY, M NO3TOMY

HC BXOAW/IM B IMO/JACHETH! 3ailaCos IO JAaHHOMY IIOHOEPCUYHONY
CCYCHHIO IIOTOKaA.
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1) Onpemweacuiie 3amacoB NOA3CMHEBX BOJ
MO BOZOOT aue BONOINOCHOTO ¢cJ04

3T1OT METOJ mpiltMeHdAeTcs JHMbL A8 ONPCIcIcHHsd 3alia-
COB CTAaTHYECKHX, Be. HUIlHA KOTOPHIX NIOACYHUTHIBACTICHA IO (I)Op-
MyJie!
—=f
Q - r’v’ (1)

rie Q — crarducckHe zamachkl B M3, V — noJdblii 06beM BO-
AOHACLIIIEHHOro c¢jof B M3 ¥ P — BeJHuUMHA BOJ00T/AyH
B 08X 00beMa TOPOAHI.

Hns onpenesicuud oGbora BOLCHACHIULCHHOH Hopoab NpH
CLEMOUHHIX H Pa3nicAouilbld paloTaxX veTaHaBIMBaeTcd MJ0C-
U1aAk PACRpOCTPaHEHHsi BOTOHOCHOIO T'OpII3CHTAa H Cro MOI-
rocth. Ilionianbh MOKHO onpeleiulb IIIAHHMETPHPOBAHKCM
[0 Te0JIOTO-THAPOTCOJIOTHUECKOH KapTe.

Ecan BomOHOCHBII TOPH3OHT OTJMUaeTCHd MepeMeHHOT MOIIL-
HOCTBIO HJIII BOJOOTHAaueH, MoACUeTbl 3allacoB JenaloTcd CHa-
yaJga JJas OTAEIbHBIX YUacTKOB, a 3aTCM CYMMHPYIOTCS 114
BCell H3yuaeroil IM.10IIalH.

Bopoornaua rpyntos onpeiedsercs Ja0opaTOpHEIMH ONKI-
TaMH M TPEACTaBIACT CcOGOH OTHeCEHHOE K 00DbeMy MOpPOJbI
KOJH4ECTEO BOJIBI, KOTOpPOe MOKeT CBOGOAHC BBITCKATh  H3
BOJJOHOCHOT'O TOPH30HTA.

Jasg ckadgpHBIX W NOJYCKaJLHbIX TIOPOA cTaTHiecKue 3a-
nachl MOJ3€MHBIX BOJL ONPEAEISHOTCS YCJIOBHO T0 TPeNiHHO-
BATOCTH TNOpPO/, OOHAPYIKEHHOI! NP H3BICKAHUSIX.

Tax xak oripeieseHde CTaTHUeCKUX 3alacoB nieeT 0O6bLIYHO
nuinb ofuiee 3HadveHHe 1.1 BOAGCHAOXKEHHS, BCE NOJLCUETHI
MOJKHO IIPOU3BOJIUTL OPHCHTHROBOUHO H NPUHHMATL M9 3TUX
MOACUYETOB BEJHUHHY DOJ0OTJatu: OJas cyiech -— ot 10 1o
1539 ; raunucTeix neckon — oT 15 mo 20%; CpC/IHC3epHHCTHIX
neckos — o1 2097 1o 25% W KPynHO3ePHUCTRIX U TpaBesi-
CTBHIX TeckoB — oT 25 o 30%.

2) OnpeneneHHe 3aaCOB MO BEJHUHHE
HHQHUAbTpalUU aTMOCHEPHHX O0CaTlKOB

Npou3BoIAT mo cJhaeayionieil opiy.e:

Q = 104%F, )]

rae Q — AMiaMHuyecKHe 3amachl, €Xerojid0o NONCIHSIeMBe 3a
cuer UIPUABTPALIMN aTMOC(epHBIX OCaJKOB,
B M3/200;
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4 KOYEHUMCHT MHQHILIpalMM B Y% 0T €104  aTMo-
CHCpIBIX  OCaLKOB;
/1 —-T0,10B0€ KOJUYEeCTBO aTMOC(CPHBIX 0OCAaJIKOB B MM
(o gaHHPIM OJMeKAHiINLNX METEOPOJIOTHUCCKUX CTal-
LuIf);
F — o6aacTe niuTaHMg IOA3EMHBIX BOJ B KM
QopmyJa 5Ta peKoMEHAYyeTcs B yueOHUKAX, HO TOJb30-
BaThLCA CHO  TIPAKTHUCCKH HET BO3MOXKHOCTH, Tak Kak s
olpeieacHHS KO3(HIHeNTa HHPUILTPAUMH JOCTAaTOYHO 000C-
HOBAHIIOH METOAMKH He HMeercs. JIH3UMeTpPHuecKHe ONbITH,
IGMHMO CBO€H TPOMO3JAKOCTH M MajoOif TOYHOCTH, BoOOUIE TO-
BOpsl, HC XapaKTepH3YIOT BeJIMulHY HerloCpeACTBEHIIOr0 NHTa-
Hild BOJOHOCHOIO TODM30HTA; PEKOMEHJyeMOe B HEKOTOpPHIX
JMICPATYDPHBLIX HCTOUHHKAX NOJADPa3/lesIeHHE TOJOBBIX OCagKOB
id TPH PpaBHBIE YaCTH HE MMCET HHKAKOTO 00OCHOBAHUS.
[iovroyy momcuersl 3aracoB no Qopiydie (2) MOKHO NpO-
INLONITL, JHMIIL MHOrda JAJAs VCJAOBIBIX CYAEHHA H COIOCTa-
OHRi, Hampuiep, 4ToOBl J0Ka3aTb HCAOCTATOYHOCTHL 3aNacoB
ae npu a = 100%, uau mocraTouyHoe MONOJHEHHE 3aMacoB
ipdh MHHHMaJbHON BeduuMHe HHODHJIBTpallHH, HampHMep, [OpH
a=5—10%:
[To matepuasan U3yuCHHUS PEXKHUMA IPYHTOBBIX BCA MOIKHO
B OTACJbHBLIX CJAyYadX OMNpelesuTh TaK Ha3blBaeMYIO BeJH-
YHHY QUIbTpaunH artMochepnrsx ocaakos W, xkoropas Bbipa-
JKaeTcd B METPaX 3a FoJ M CBsI3aHa C IxOB(bI/‘Hx/ICHTO‘\I HHHTD-

TPalluM CJACAYIOUMM COOTHOeHHeM: a % == 105 - . 3Has Be-

JANYiiHy (UILTPALUH, MOXKHO TOJICUETHI 3amacon npon3Bomnb
no BHIOU3MeHeHHOfT Qopuyae (2):

Q=10WF. (2"

Crnocoful noacuetra W npennoxkenn B pabGotax Keune [23]
u I'. H. Kaxenckoro [19—22] aumup 1 rpyHTOBBIX BOJL
MEXKAYpPeUuHOro MacCHBA M IIOKa HE OCBOEHLI MPAKTHKOH THA-
POTEDJOTHYECKNX M3BICKanul aas. BojocHaGxkenus. . Meton
oripejesicliid 3an1acoB NOJA3CMHBIX BOX N0 BeJIHUYMHE (PHIbTpA-
uuy tpedyeT pgagbHelilied creunaapHod pa3paloTKH, TaK Kak
HECOMHEHHO TPEACTaRIdeT HCKIOYHTEJbHBIH TeopeTudetkui M
NpaxkTHueCKHll HHTEpCC.

Crejiyer 2aveTuTb, 4uTO BenuudHa o0671acTH TnuTaHug F
ot pmewelcsw O00RIUHO BEChMA YCJIOBHO, TaK KaK KOHTYPBI ee
pacnpocTpanelid M usMenedse (UALTPAIIMOHHBIX CBOHCTB
nozq,o ULIX OTGCKCHIH B 05.1aCTH THTAHUS, a TaKiKe MoJoxe-
HHE EQJ0pPa3jenia, rPYHTOBRBIX BOJI YCTAHOBHTh OUCHb TPYIHO.
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3) Onpeaeviedne 3allacoB NOJ3€eMHBX BOJA RO
MaTepnaJgaM THAPOMETpPHUYECKHX
HaOanmoagenui

QuabTpanus MOBCPXHOCTHHIX BOA B AaHHBIH BOJOHOCHBIH
POPH3OHT HJH, HAUpOTHB, APCHMPOBaHHE NOA3CMHBIX BOJ B IO-
BCPXHOCTHBIC BOJOGIOKH H EBOMOEMBl MOTYT OBbTh KoJuye-
CTBCIHO 0XapaKTCpPH3OB2HBI TPH MOMOLIM CHCTECMAaTHYECKHUX
Habmmoenni  Ha THAPOMCTPHUECKHX CTBOpaX M IOCTAX.
Yuyactku QuinTpalyi M ApPEHHpCBannd YCTaHAaBJIUBAIOTCS TPU
IHAPOre€O0IOrHUCCKHX M3BICKAHHAX, IO MaTepHaTaM KOTOpBIX
onpeeadeTed  HCOOXOAHMOCTL OpPraHHU3aliil  IHAPOMETPHUe-
CKHX HabmoJeHH u BuiOHPAIOTCS NYHKILI PacCHoJioMeHHs
FHJIPOCTBOPOB, OrpaHMuUBalOmINX 3TH YuacTKH. ['HjapoierpHye-
CKHe Hal.IOfeHHsl CJelyeT cuMTaTb 00s3aTeJbHBIMH TNIPH H3Y-
yeHlld 3amacoB M pexHMa KapCTOBHIX BO/I.

Onpesesing OJHOBPEMEHHO pPacXOJ pEKH Ha BepxHeM H
HHXKHEM THJIDOMETpHUYeCKHX CTBOpaX, IO pa3HOCTH MOXKHO
nojacuiTaTh JAJg JAAHHOTO MOMEHTAa BPEMEHH BeJUUYHHY INHTa-
HHS WIH JPCHHPOBAHHUA BOJIOHOCHOI'O TOPH30ITA.

[Tpin guauTenbEOM NEKJIe 3THX HaGMIOJenHi MOXKHO ycTa-
KapJHuBaTh XapaKTepuble 3HAaycHUS AHHaMHYECKHX 3alacoBs
JUIA OTASJLUIBIX CCIOIOB M PaziiyiikiX no Boanoctu Jer. Ox-
HaKO TIHAPOMETPHYLCKHE 3MCPCHIG I KDVDHBIX BOJOTOKax
pooduie HC O00€CnCUHBAIOT HAACKHOTO OnpejejeHus BeJH-
UHIBl (UJALTPALHOHKLIX NOTepPb H MOA3eMHOro CTOKa, a B IIO-
JIOBOZbS M TNERNOAbI CHILHLIX JOXKJIell 3TH M3MCPCHHA HE Ha-
JEXHBl M 79 MAaJdbX peK.

Kpoxe toro, cieayetr MMeThb © BHJAY, 4TO 4YacTh IIOJI3EM-
HOTO cToKa MNpH nerdayGoxoll Bpeske pculofd JAO0JMHLI MOXKET
NpOXOJHTh MOJ BOAOTOKOM H 4YTO BO,/JONOCHBIH TOPH30OHT MO-
XKeT HUMeTh KOMOMHIHDOBallHOe NHTaHHe 3a CyeT (QUILTPaluH
H3 peku H HHQHUALTpauuu atMocdepHsX ocalkon. [losTomy
MaTepHaJbl THAPOMETPHISCKHX HalOMOMEHUH OOBIUHO JaloT
OPHEHTHPOBOUHYIO XapakTePHCTHKY 3anacoB M Yaule BCero
TOJBKO JIJIsT MCIKCHHErO Mepuojia roja.

Teur me nreHee npi Haouduu B pailoHe H3BICKAHWA CTaH-
uiit u nocres Eaupofi ruaponetcay:Obl MaTepHaJbl THAPO-
METPIUCCKUX Habmogexuil nenccccOpa3Ho HCMCIb30BATh LIS
ONIpe 1 ICIIHA BOJIHUHHEL MOA3EMHUOT0 CTOKA M JAHHAMHYECKHX
3aMacog MNOJA3CMHBIX BOA. Takde ONpeaesicHHd BO3MOXKHE
B TMPOCTHIX TMAPOreOJCrMyeCKUX YCJIOBHAX M TpH  HaJHUHH
OJHOrO HPEeHHPYEMOro BOJOHOCHOIO TOPHU30HTA; NPH HaJHYUK
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ABYX CMEHRIOUIMXCA IO pPeKe ropudontax Heo0XGCAHMO VCTpdu-
Baip AONOJAIHATSAbHLIE T'HADOCTBOPEL

F?HHIIJ\I&QTCH uTo DA PABHAHHDIE DPOKH B MEIKCHHEE
Bpelisd LEJHKOM THTAIOTC:H 34 CheT ADCHHPOBAHHS TMOLA3EM HEBIX
BOJ, H TOrja MEXCIHHHC paCXOlbl, H3\CPEiHbe 1a THIPO-
nocTax, JAOJXHBL XapaxTepi20oBath MHHHMAJLHBIC HJIH TOCTO-
AHHbIE AHHAMHYLCKHE 3amachl.

Ecnu THJAPOCTBOP TOJUOCThIO YoIaBauBaeT MOJ3EeMHBIT CTOK
BCEro u3yyaeMOoro BOLCHOCHOTO TODHU30HTA, MeXeHHuIT INo-
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Puc. 7. Fogorpab p. Hwo bl (o B. C. Coseto: y)

BePXHOCTHBIH CTOK HETOCPCACTBCHHO XAapaKTePH3YET BCIHUHHY
34i1aCOB.

Korna na ruapocTsope H3NepsieTess NOA3EMHLIT CTOK JHIID
YaCTH BOGJOHOCHOTO TOPH30HTA M HCOOXOAHMO ONpeIC/HTh
3amachl BCETO TOPU30HTA, JAaHHBIC THADOMETpH'IECKUX H3Mepe-
HEH MOXHO B TOH Wad HHON Mepe, C yUeTOM Tre0.10T0-THAPO-
I'€0JIOTHYECKHX OCOOEHHOCTCH MECTHOCTH, pacipoCTpaHMTb Ha
B&Ch BOJOHOCHBIH TOPH30OHT, KOHEYHC, B Npejesiax OT PeKH [0
BOJOpasjiena MOA3EMHLIX BOA. B 3THX cayuasax aas mojcuera
3amacoB MOXHO HCIO/b30BATh BEJIMIHHY MOIAYJS NOBCPXHO-
CTHOI'O CTOKa, KOTOpuli OOBIUHO TMOJACUMTBIBAETCS TI0 BCeM
TUIPOMETPHUYECKHM TYHKTaM.
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Kax #3BeCTHO, 3TOr MOMAYJL BRHIPAXKAST Ppacxod TOTOKa
B A/cex ¢ 1 xm? BojocGopHoil nmowand. Iliomaas BoJ1O-
cbopa I, 1 oG1acTp DHUTaHUST BOAOHOCHOTO TropuzoHTta F,,
YUATBHIBAST TIOJOMKEHNE BOJOpa3ien]a IMO013eMHBIX BOJ, OGHIYHO
He COBINaTalioT No BelHupHe (M MO Paclo/JOXKEeHHIO), MO3TOMY
OTOX(ACCTRIATh  BeJHUMHY MHHEMaJBNOro MOIV.ISI TNOBCPX-
HOCTHOTO CTOKAa ¥ C MOJYJEM TM013eMHOrO CTOKAa Yy HeJb3sl.
3Has pemiunHy ofiacTtd nuTabust F, yuacTka BOJOHOCHOIO
rOpH30ITa, JApPCHHPOBAHUC KOTOPOTO H3Mepsercs Ha THAPO-
CTEOpE, MOXKHO TOICYHTATL MOAY.b NOJI3CMHOr0 CTOKa:

nfeen

B
L //1 rTR T ’""Vf/Wf./Z 42777
X X xﬂ; gtV VI Vil X
Inyborclasdsoe nilagancs nuUmanie

Puc. 8. Tcnorpadh — cxema nng  ONpenct HHUg  NOT-
3eMuoro mITanus (> Orresckomy)

, F
y =" 1—}, a MO HeMy OIPeACIUTh KOJAMUECTBO NMOCTOSHHBIY JH-
HAMUUGCKHX 2aMACOB EO,JOHOCHOTO ropusonta B M3/200,;

(:—315:6¢F, (3,

ITo wmaTcpuasnast THIAPOMCTPMUECKHX HaOJIOAeHUd cocTa-
BIAIOTCA Tog0orpadol peK, Ha KOTOPLIX BBIAGISIOT MeXeHHUul
CTOK TOJ Ha3BaHUCM <«IOCTOSIHHOE TI'PYHTOBOE MUTaHHe», NpH-
YyeM MIAPOJIOrH Tbiraioicst usofpakaTh Ha rojorpade u mepo-
MEeHHbIe JHHAMMYCCKHE 3aflachl, T. €. BCJHYHHY T0I3eMIOro
crtoka B Teyenue pcero roza (puc. 7 u 8). BeigeseHue Ha
rojgorpade INOI3EMIOTO CTOKA TMPOU3BOAMTICS TOKA YCJOBHO,
TaK KAK CHpe;{CJACHHOI MEeTOAMKHM A1 ITHX MOJpasfielieHHH
eute He miveercsa. Happuyep, Ha puc. 8 BesuuMHa TepeveH-
IOr0  MOJA3EMIIOr0 CTOKA ONPCAETACTCS TIOLIAAbI MOXKIAY
npsvoli AA u aovanoit ABCDEFG.

Taxuy 00pa3oil THAPOMETPHUCCKHE MaTepHaJsbl CTaHIU[ H
noctos Exunofl ruapoyerciymxOb  MOXKHO  HCHOJB30BAaTh,
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rjaasHbiM 06pasoM, AU onpejeneHiss MHHHMAJbHOH BeJHM4YMHb
MOJ3CMHOTO CTOKa M AT TOJCUYSTOR MPHIMMAThR MHHHMaJb-
Ubl MOAY.Ib CTOKA, MepeciHTanHbil Ha 00,acTh NHHMTAHUA BO-
JOHOCHOTO TOPH30HTA.

SHayeHHMe BeNMUMHE!  MWHMMAJILHOTO MOTY.Is1 IOBEPXHO-
CTHOrO CToxa mno peunnn Gacceiinay  Ceoio3a NpliBOAATCH
B TUAPOJOTHICCKO!D JuTepatType, JAlUHBIX Ke O DeJHYHIC MO-
AYJAS TMOX2CMHOTO  CToKa  o4ein  aacto.  Tax,  Hampuiep,
O. V. Weroues u H.. C. Toxkapen ! 14107 nefmiiny 3Tero Mo-
Lyast s cepeplnX oxkpanH onbacca B npelenax or 1,4 o
2,2 a/cex ¢ 1 km?, a K. M. Maxor {29] nna Cepepo-YKpaun-
CKOH MYJbJIBI TIPUBOAMT TafAHUY OPHENTHPODOYHBIX 3HAYCHUI
yKasauHoro nonyas {rabma. b).

Tadaunuwa 5
"OfORCH €It CCaK BB MM
XapakTepucri k; paiiona —- -
459 ! 570 o500 €00

1. Paltonnl, ¢1160 noKpuiTeie NoOCAeMel1C-
BbIMil OT:OXelyuM', 1,€ B 6 AbuIiLCTEE
cayuaes Mea H nepreap obHasenn . . . .| 200 222

(8
v
—

-2 66

2. Paflodr, nOKpLITHE JCAHIIEO "BIY H OTAO-
WeHunMll, H) Mea uacto oCHamaores, Jliisd
PEOKI « v v 4 4 v v v o o v . v o oo o 1,60 178} 195 2,32

3. Palionbl, MOKpbiTHE “HAT 'TeJIbHNH TON-
leli mocaACMeno LIX ¢« T e Hi, CpeAn KOTo
pHIX Npeolaalaiol Boid N OHIL aeMble nopuan| 1,60 1,11 I 1,43

4, Pallonw, rie TPELWHHGBATHY MOJ 1T MCp-
rCAH CHAOLLb MOLPBITH BOLOyNCPUbILH IO~
POHAMH + ¢ v v v v v v v v v w e e e 0 0 0 0

4) OnpedeneHde 3aMmacsoB NO/I3eMIB X BOJ HO
NeOHTY HCTOYHHUKOB

Eciau ucTOWINK HJAM rpyila HCTOYHHKOB TOJHOCTbIO JApe-
HHpYeT ONPCALJICHHBIH y4YacTOK TOPH30ITa TNOI3CMHBIX BOJ,
N0 AMaTepradai JJIMTeJblIbIX H CHCTeMaTHYeCKEX H3MepeHHH
AeOHuTa 3THX HCTOYHHKOB MOXKHO ¢ COJIbLIIOH TOYHOCTBIO Ofpe-

! Tuaporeoaorsuecruit ouepx Jlomeuxcio 6Gaccehina, Waa. Caapbuorc
['eonoruyeckoru Ynpaeacnus, 1937 r.
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Ne1aTh NOoJA3eMHBI CTOK AJf JioJoro ce3oHa roja, CTPOUTH
rofgorpad H ycTaHaBJHBaTbh MOCTOSHHBIE 1 MaKcCHMaJLHbIE 3a-
nmacel MOA3eMHBIX BOJX JaHHOTO YuacTKa. lTaKHe OIDETeNeHHsd
OCOGSHHO BaXKHBI 15 MPOEKTHPOBAHHA BOJICCHANKENNS 33
CYeT KanTa)Ka JaHHOro HMCTOUHHKA M. TPVANEL HCTOUHIKOR.

bonee 3nauuTenpHBIN (PPOHT BBIXOJA [MOI3EMINIY BRT Ha
MOBEPXHOCTh 3eMJM B mo1pa3 1edsicT 1a XapaKTe bie yIacTiy,
JApEHHpyeMble onpeIeesElel TpVIoN HCTOWEIKOD, pacXoy Ko-
TOPLIX CHCTeMaTHYeCKH uszmepsierTcst. OTHOCA pAacXol KayxkAoH
TPYNILEl HCTOYHHKOB K MPOTXICHUIO COOTBCTCTBYIOIMErC yua-
cTka (Mo poHTY MOTOKA), MOXKEO [10ICHHTATL VJIJILHEE fac-
XOABl §1, G2, @Q3,...,(, H, HAKOHCI, CYMMADHYIO BeIYIHY
MOJI3eMHOI0 CTOKa M50 Bcero GpoHTa BBIXOJA 0T 3eMHEIX
BOJL:

Ll L. e D
0-—-9tBtnt. 4o p )]
~ n

Ecav HCTOYHHKHM BHIXOAST Ha CKJOHE, NOKPHLITOM JeJo-
BHA.TBHBINHM MM aJTIOBHANBHBIMHE OTJOXKCHHUAMH, ONpe/leseHys
nebGHTa HMCTOYHMKOB H BEJHUYUHBI 10A3CMHOIO CTOKa BeCbMa
3aTPYIHEHD!, TIPH PACIOJOXKCHUE BOIOYNOpA HHUXKe TOPH3OHTA
NOBEPXHOCTHLIX B0 me0HT WCTOUHHKOD XapakKTepH3yeT 3allil-
JKEHHYIO BCANUHIY TOJI3CMHOIO CTOKA.

Onpeneaenust 3anacos mo (opuyae [4] nas Bcero Bomo-
HOCHOTO TOpH3OHTA OOBIMHO HMEIOT JiHIIb OPHEHTHPOROUYHOE
3HauenHe, BCJICACTBUE BeChbMAa HEPaBHNMEDHOTO PACIOTOXKEH:Is
ECTOUIHKOE Mo (JpONTY BBIXOMA MO3eMHBIX BOJT Ha NNOBCPX-
noctn 3emud. [losTomy Takne ofpeenenus lesnccoodpasiio
KOMOUIHDOBATL C JDPYCHMHM METOHAMH MOJACYEeTa 3aracos, Ha-
LpHMED C MOJCYETaMHM M0 MaTCPHAJIaM THAPOMETPHUCCKHX Ha-
60 CHHE pacxofa [OBEPXHOCTHRIX BOJOTOKOB, Ky/Aa JpeHU-
pYIOTCS BOABLI M3 JAHIIONO BOJOHOCHOI'O TOPH3QHTA.

5) OnpeneneHde 3aMacoOB O MOMEPeyYHOMY
CEYyeHHNIO NOTOKA NOA3€MHLIX BOJ

[Toncuersr 3amacoB MpOH3BOAATCH:
a) mo xos>punueHty GUALTPAUUAH U THAPABINYECKOMY
YKJIOHY:
Q= kulB,; ()

6) no panuycy BJHSHHG OINBITHOH OTKAYKH H3 CKBAaXXHHBI:

O p
Q—ﬁ\)— B;

N



B) 1o LiIpHHe ToJ10CHt NHTanida CipaxKHHBIL:

0= p, (7)

rac 0 — pacxo | NO1oKd MON3CMIEX BOJ,

Qo — 100uT CKpadiiin W K0J07Ua MPUd ONBITHOH OT-

Kayke;

k —xosduuicnt GHALTPELNE BOAOHOCHOYo C.104;

® ~—— TCIEPCIHOC CEYCIIHe NOTOKA HA YYaCTKE;

| — ruApapTieckKuyl YKJIOH NOTOKA;

R — parxnyc BJMSHHUA OTKAUKH;

| ——10dpuia 1no.I0Ch NHUTAHHST CKBAXKHUHBI,

B —npotsaxkenie (QpoHTA NOTOKA.

Bee pesnuunby, pxofsiine B dopMyast (5)—(7), MOryT ¢y-
[IECTBCHHO H3MeHsIThest 110 (POHTY nOTOKA, NMO3TOMY HOJACULT
3aacoB IOJ3eMHBIX BOT TNPOH3IBOIMTCS CHauaJa JAJsg THIHY-
HBEIX VYaCTKOB, a 3aTe€)M Pe3yanbTaThl NMOLCUYCTOB CYMMHUDYIOTCS
110 BCEMY IMOTepevyHovy CCUCHHIO [OTOKa B paloHe pacmoJio-
JKeHUsl TIPOCKTHPYeVBIX B07103a60pOB MM, €CaM 3T0 HCOOXG-
JAHMO0, BCEro BOJONOCHOTO TOPH3OHTA.

3avepsl M OJACUETHl HEOOX0JHMO INOBTOPATH HECKOIRKO
pa3 B pas3iuuHple CEe30HBl roja Bo H30eKaHHe 3aBbINCHHOH
OLIPHKH 3aMacoB, B KpaliHen ciyvyae MX [pOU3BOIAT B NEPHOT
GoJiee MOHMXKENHOro MOJI0XKEeHHsT MOBePXHOCTH TOA38MHBIX BOJ.

Onpesesicuiie 3aMacoB MEMKMNACTOBLIX BOJA (HeHAmOPHBIX H
apTeanaHcKkux) Moxer OwrTop CTelado Ans qoboro nonepeu-
HOrO CedCHHUs MOTOKa, MOCKOJLKY 3TH BOTHI HA NJOLIAAH ME-
KAY 00MaCTHMH TIHTAlUS M IDEHUpOoBaHHSA He MnoJydaloT 1o-
ITOJIHUTEALHOTO THTAHMST ¥ XaPaKTepHRvIOTCH MOCTOSHHbIM pac-
x070M. Jssi rpyHTOBHX RO (O CROGOTHOH MOBEPXHOCTHIO)
MOTCUCTLI  XapaKTEepPH3YIOT JHLIL YacTh 3anacoB, COOTBCT-
CTRVIOUIHX BeJIHYyMHe NUTaHUS 3TUX BOJ HA IJOWiajiu OT BO-
J0Pa37cJa TPYHTOBEIX BOJ JO BHOPAHHOrO INONEpPeuHoro ce-
yenusl NoToKa.

Jing OmnereacnHs 3anacos N0 KospuuHeHTaM (QuUabTpa-
unH u vkiaony mortoka A. Twuy pexomengonat TPOU3BOAHUTH
CIEIVIOUIHC H3BICK2HHG M pacueTol. [lo BO3MOMKHOCTH PHO.b
FHIDOUZOTHICH TOTOKA MoA3eiHLIX BOA, B paccrosnun 500—
€00 M npyr or apvra {IpH HEOIHNOPOAHOM COCTaBe TO.IH —
yepes 150—200 x) saksaaZbBaioTcs y3abl H3 Tpex OypoOBHIX
ckpaxug KaxTbil, CKBaXKMHLI pacrno’arajoTcs B BeplIHHAX
TPeYroJbHiIKa, CTOPOILl KoToporo myeloT gmny 50—100 a.
Ha 5THX y3JaX NpH TOMOIIH OUBITHLIX OTKaueK, H3MepPeHHH
M HUBSJUPOBOK ONPCAC/SIIOTCS BesJHuYMHa K HarpaB/eHHe
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YKJIOHA TOBEPXHOCTH TOA3EMHLIX BOJA, MOULIHOCTH BOZOHCC-
HOro cJjod ¥ xoydbuigient GuiabTpalnu. Pacnpocrpanas mney-
YeHHBIE 31AYCHIIT MO TIPOH3OTHIICe HA [OJICLIHY [acCTosNis
JIO COCEAHIX OIBITHBIX V3JOB, NOACUHTHIBAIOT o (opuy.ie (5)
A9 KaXI0TO BbL1ENeHHOro VvyacTka MOIepCHHOS CedYCHHe H
pP2CX0 MOTCKA H, BAKOHEI, CYMMAPHYIO INPOH3BOIHTEJILHOCTD
1070Ka (3anacki) nc AaHHOMy PaiiolHy IAH BCSMY CedeHHUI0
BOJOIOCHOTC TOPHU3CHTA.

Texuuxka onpexenenna  sanacen no  wmetolv A Tuwma
ceg3ana ¢ Gogpunin  o0reMoyM OypoenX M ONBITHBIX pa-

e [y@pougoeunce) 00 ONiMECG 07ROURY
oo = [UG0UgCUNE! 80 Bpsn O7BiTTiEZU CREHTNY
— — > Haripu8iznue Aunud mexod

Puc, 9. Cxema OUIPCICACHHA TOM0OCH MUTA" M3 CrBAXIHB

GOT, MO3TOMY NPHMEHSIETCS peIKo H, TIJaBHbM 00pason,
JUISI VYGCTKOB NPOCKTHPYEMOIO PACHoOJOKCHAS £0103a60POB.
ITogcuersl zamacoB B [CpBYIO CT4IHIO H3LICKAHH OOBIYHO
IPOU3BO,IAT MO OCPCANLHHLIM JaHHBIM: NOMEpeynoe CCUCHHE H
VKJIOH TIOTOKA ONpeac/sHOTCS [0 MaTCLHAMAM Te0.10IMHYeCKor
CBHCMKH M pa3BeJiKH, a Ko»pHIHMEeHTh! (HJILTPAUUU — M0 OJH-
HOYHBIM ONBITHBIM  OTKAUuKaM W/ JaGopaTopHBIM  aHaJ/M3aM.
Hast npeaBapurenbHofl  XapakTepUCTHKM — 3aNacoB  BEJMYHHA
KosduitieHta GUIbTpalkM U TUAPaBAlyecKHil YKJIOH IPUHH-
MAIOTCS MO CHNPAaBOYHBIM JAHHBIN.

Panuyc Bumignas R Moxxer OBTbH olpejgeseH [0 KapTe
THAPOH3OTHIC, COCTABMCHHOI JAO OTKauku M JAJ9 Hepuoa
CTACHJLHOrO TMOLIKEeHI YEODHS B OMBITHON H HABII0JaTe/b-
HbIX CKBaiiHax, HJH rpaduuecky — 1o HabnogaTe bHbiM
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ckBaxuuaM. [Ipm OTKaukax H3 OJMHOUHLIX CKBaXKHH BeJd-
uHHa PajMyca BJHSHHS TOJICUHTBIBAETCS MO ONHOH M3 cyule-
CTRYIOIUX (OPMYJ HJM TPHHHMAETCH OpIEHTHPOBOYHO, IO
CTIPABOUHBIM JaHHBIM.
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Ulupuna motochl NHTaHAs CKBaXUHb / ONMpemensieTcs no
Kapre THAPOH3OTHIIC U O pacuery.

B npocreiies cayuae, Korja JUHHH TOKOB 0 OTKAuKH
pacmoJsarajayucb GoJiee MM MCHeC llapaJ/esbHO, KOHTYpel H
IIHPHHA 00,1aCTH NHTAHWS CKBAMHHB! IINH OTKAYKe YCTaHABJIH-
BAIOTCA CPaBHUTETHIO mpocto (pic. 9).
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I'mapousoruncel BRepx mo HOTOKy (MO Mepe yHaJeHHs OT
CKBaJKHHB!) TOBHILAIOTCS I IIOCTCIEHHO MpHOLzKaoTea K mnep-
BOHAUYATLHOH TMOBEPXH.ICTH MOA3eMHBIX BoJ. BHH3 1Mo mOTOKY
MOBEPXHOCThL TMOJ3CMHBLIX BOJ cHayaJja majaeT K CKBayKHHE,
a 3aTCM OT «HMIKICH LOAOPa3ACILHOH TOUKHM» S TOIHMIKAETCH.
[fpoBoxst OoT 3TCH TOUYXM HODMANLHO K TI/IPOHIOIHICAM JIHHIT
TOKOB [0 HECIOHIKEHHOH NP OTKAaYKC 'HIAPOH3OTHIICE], MOXKHO
OKONUTYpPHTh 007aCTh NHTAHUY H ofpeleTiib ecunipu) . Ta-
KHM K€ TYTeM Ofperessercs LiMpHHa N0J0CL IMTaHHg B BO-
pPOHKAX JAcnpeccuu OoJsee Ca0NOIl  (POPMLI, CCTH  HMEeTCH
KapTa THJPOM3OTHIIC.

Uexr nosoxe KpuBasg JICNPECCHH IIOTOKA TOJI3€MHBEIX BOJ
(B ecTecTBCHHRIX VCIORHAX, A0 OTKAuykH), Tey Cogee LHpHIA
NOJIOCH! MHTalUs HpHOHKACTCH MO BCJHUHIE K T0J0Ce BJHS-
HHUSI CKBaXXuIbl, H B DacceliHe [10J2CMHBIX BOJ C TOPH30HTAJb-
HBIM YPOBHEM BOJBI 3TH IOJOCH papHbl, T. e. /=2R.

ITpod. H. I'. Maanmesckull npeajaoxus i onpepeeHus
IIUPHHBE TIOJOCH BJMAHHA H eIHHHYHOTO DPacxoja apresdaH-
CKOTO TMOTOKa METOJ ONBbITHE'X OTKAa4yeK M3 JIBYX CKBaXHH.
CylIHocTh MeTOT1a 3aKJI0Ya€Tcs B CJACAYIOLIEM.

ITpu onbiTHOl OTKadYKe BOALI OIZFOBPEMEHHO U3 ABYX CKBa-
JKHH, PaciOJONKEHIBX MPHMEPHO HA OJXHOH M TOH Ke ruipo-
M307Ibe3e, 30Hbl TNHTAHHS W BJIMAHHS CKBaXKMH MOIVT oOCTa-
BATbCS CAMOCTOSITC/IBHBINH  HJH TN HCKOTOPOM ONpe je1eH-
HOM pacxojle W TNOHHXKCHHUM YDOBHCIT BOLIAYT B COIPHUKOCHORE-
Hue WM Aaxe mepecexyrces (puc. 10). Haubnelitree moHuKe-
HHE YDOBHS BOIbI N1OCJC CONPHKOCHOBRIMS 30H THTAHHT HPH
OTKauKe MOBJCYCT 3a cofOoil yMeHblleHHe pacXola CKBaxKHIL
Jlna onpejaesieHuss 3TOTO MOMCHTa COCTaBAAKTCH rpadnuk 3a-
PHCHMOCTH pacxola OT MOHHKeNdd YPOBH:I BOJLI CHayasa TIpH
OTKAYKAX M3 KaxKJI0{l CKBAaXKUHbI OTHALJLIIO, & 3aTed H3 JBVX
ckBaxkun oanoppeycenuo. CoBientas rpa)uku, yCTaHaBMBaloT
la HHX PAacXoidbl CKBaXXHH ¢1 H (2, COOTBETCTBYIONLHE MC
MEeHTY COTPHKOCHOBEHHS 30H TMHTAaHHS — JajbHCHiIKe TOUKH
rpadiKa MOKA3bIBAIOT YMEHblIEHHE PacXoJl0B B KaXKIoi CKBa-
swuire. Hlupuua 308l MUTANKS 7 TPHIHAAETCS PapHOU VIROSH-
HOMY paCCTOSIHHIO MEXKAY CKBaYKMHAMI TO TE1pOH307be3e,
¥ TOTZA eJHHMYHBIA pacXod HoToxa GyiIeTr pascH:

q::_; @;;gz s

Ecan cxpaXuHBI paciooxeiisl He 110 THAPOHU30Mbe3se, CyM-
MapHBIE pacXoJ CKBaXXHH HYXKHO pa27ie/HTb Ha cosa, TAe
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& — \TOT MeXKiy THAPOH30NLEe30H M JIMHHEH, COeAMHALLed
CKBaKIIHBL.

Feodxoauyo 3aMCTHTL, 4TO TIPH IIPOCKTHPOBAHHMM TaKHX
CTKaueK TPY/JAHO 3a24aBaThb 3apaiiee onpejes]eHHEle DAcXoAbl H
HOHHZKEUHS], 1IpH KOTOpbIX 6vaeT Ha6.10JaTbCa CHavajla Hesa-
BHCHMBIH DEXKHM CKBaXKHH, 4 3aTeM CONDHKOCIIOBEHUe H Ilepe-
COYEHHC 30H TMHMTAHHA CKBAXHH.

3. Kuaccugukanuga 3anmacob NOA3EMHLIX BOJ IO CTENeHH KX
H3YUYEHHOCTH M NPHMEHHTEARHO K CTAAHAM NPOEKTHPOBAHHA
BOAOCHAGKeHUsA

st c60ocHOBaHMA TOH WJM HHOH CTaJMH INPOEKTHPOBAHHA
BOJOCHAOKEHUST HCOOXOAMMO HMeTb OIpeIeNeHHYI0 CTeleHb
H3YUEHHOCTH 3alacoB MoJ3eMHbIX BoA. ITo aHasoruu ¢ oLeH-
KOH MEeCTOPOXKJICHHH TOJIE3HbIX HCKOINaeMbIX, MOXHO NpPeaI0-
KUTb CJEAYIONIYIO KJaCCH(HKAUHUIO 3allacOB IOA3eMHbIX BOJ
Mo CTeneHN UX U3ydeHHoCTH (Tabua. 6).

Kak 270 BujHO W3 TabJHubl M H3 ZajJbHeilluero H3J0XKeHH,
3a11acCel IMOJI3€MHBIX BOJ 1O Karteropusy A1 u Az, a 3auyactyio
M T Kateropui B mpaxTHYECKH MOTYT OTHOCHTBCS JHMIND
K yuacTkaM OyAyliero paclloJioKeHHst Bojo3adopa.

Cotepxanue THIPOTEOJOTHUECKHX H3bICKAHWH I OIIpe-
JlcileHusl 3anacoB HM3JaraeTcs HUXKe B COOTBETCTBHH C IIpef-
Jaraemoil KJjacCHpurauveill Noj3eMHbIX BOX H CJASHVIOLIHMH
CTAJAUSINMU H3bICKAHHH:

a) nupelnpapuTesabHbie M3bICKaHUA (xareropuu 3anacon Co
u Ci);

6) u3bICKaHWA K TNPOEKTHOMY 3aJaHHIO (KaTeropus 3armna-
cos B);

B) M3BICKAHHA K TEXHHYECKOMY TIpOeKTy (KaTeropus sana-
con Az);

I) H3bICKAHMA [pU JKCIJIOATAUMM H QA8  pacClUMpEeHHUd
Bs103a60poB (KaTeropus 3amacos Ai).

[lpetpapuresruble U3BICKAHUA MOTYT NOTPEOOBATHCH JIMLUL
A KPYTIHOTO BOJOCHAOXKEeHHS ¥ Ipd ¢Ja00H H3YYeHHOCTH
paiioHa. B ocTasgnbHBIX CAVYAAX NPEeABAPUTEIbHbIC HU3bICKAHHS
JO0DKHBl  SBISTLCS  TTOJTOTOBHTEJEHEIM 3TallOM THADOTE0JO-
FHYECKIIX M3LICKaHii K MNpPoeKTHOMY 2ajanuio. [lpu Heobxo-
AHMOCTH CHCLIHOMO CTPCHTRNLCTBA BOA03aCOPOB  H3LICKAHHS
K TIPOEKTHOMY 3aT1aHHIO U TEXHHUECKOMY TMPOEKTY MOTYT
6bITh  OOLCAMHCHHBINK B OOHIMA KOMIVIEXC € BHYTPEHHHM
[HOApa3aeseHHeN Ha 3Talsl,
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Tabaunyga b

Kateropuu sanacoB NCA3EMHLIX BOXA

Kareropusn
3anacos

-]

e >

Haumenosa-
Hite
Kateropuu
3a!1acoB

2

O
]

Cy

[Npeano-
J .rdeMole

Opuen-
THPOBOYHBI

Passenan-
Hbie

" mmmese

INpakTuieckoe
HajHayeHnHe KaleropHu
3anacos

[To KakHMM HCI0IHLIM
HAHHHM CIpeleR-iercs

KaTeropiig 3anacos

4

Onpeaeasiorca aas pe-
WCHAs1 BChpoca O Liede-
coobpa ‘HoCiH NOHCKO"
NOA3eMHLIX BO1 B JAHHOM
paio e u cbuiero nepcne-
K1HRBHOTO []Jlr'iHPlpOBaHI/IH
14X MOHCKOB AN : BOAO-
CHaGXeHHst H APY.HMX .-
aei

YcTaHaBAMBaOT OpHEH-
THPOBOYHO BOACULOUNb-
HOCTb BOALOFOCHBIX 10-
PH30HTOB, HMCIOIUHXC B
. @HHOM DpaliHe u  gawr
OCHOBaHHt K MNO.TaHOBKE
Pa3BLOOYHHX M3BICKAHH
14 CNpeAceHnble BOJXO-
HOCHBIC Q| U30HTHI.

OuesKa OpHEHTHPOBC Y-
HBIX 33aMaCOB MOKET 6hi1h
MCM K3 BaHa Aanfd npep-
LAPHUTEAbLHBIX  [POEKIHBIX
coobpa .¢HHH H puacCyeTOB

Xaparrtepusyor Bo.0-
6HALHOCTE  BLIGpAHHBIA
IJ8  H3YYEeHHH B0 10V OC-
HbiX TOPH3OHTOB Ha MAO-
UaaH MUK pacnp crTpaHe-
Hes M JAI0T CPABHHTEIb-
HYIO X?PAKTep CI1HKY pas-
BE.aHHBIX YHAaCTKOB AJisl
060CHOBJIIHA NPNEKTHOrO
3aNarna  BOJNOCHaOKEHH
H TOCTAHOBKH BET4aNbHbIX
H3bICKArHH K  TeXrHue-
CKOMY fpo KTy B0OAO034-
6opos

YeratioBan alorea 1o
AWTEPATYpUBIM M APXHMB-
Hbl. MaTcpuanam

[MoMuvo Hcnoar3oBaHuA
JUTEPATY] HBHIX U apXHUB-
HbIX MATEPHAJCB, IPOU3BO-
AMT( fl0AEBOE PEeK(THo-
CLHPOBLYHOE reoaoro-
FHApPOr< O OI HYeCKoe 06-
creposanue paftona

OueHka 3amacoB Jaerce
no »arep aXaM MAOUL tu-
401 TenA0ro-ruiporeono-
reyeckoft ¢bes Ku, passe-
HOo4ibIM pahoTaM M OIblr-
IbIN  OTKAytaMm BOLbI M3
0, HHOUHLIX CKBaKHI, NPO-
fype-HbiX Ha Xa, akTcp-
BFHIX  Y4acTKAaX pa OHa
pa.npocTpanchua  BOAO-
HOCBO10 rupH3oNnTa
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/."j)O';'- Capell Uy

- e T T L ce ma s o~ T 0 ma s e o e B avenes -

ém ,Ha inen Ba- ["'pukiiiveckoe ilo KakuM HCXGAEBIM
29 ‘ Hue HA3UAYCHIE har I opill JAaHdBIM OnpescascTcd
T g | Kareropwi
< £ | 3anaccB 3aM4C0B Ka1c:opHA 34macos
x 3 !
1 2 3 4
i |
j |
Ay - Onpobo- [as07T  peT.a:=¥yio  xa-, YCTaHaBIMBawTCA KO
| BAHHBIE | PAKTCPHCTHKY MOA3CMHMX . MaTCP.a1aM  AJH e AbHBIX
[ BUL KOEKPE{iOTGL y4a<tia | OTKa1eK BOAn + 34 OLHHGY-
i (y YGCTKOB) 4.5 O ClIO3d- | HLIX CKBAXAH M Ip.NMO-
§ Hild 1€XHil €CA0I0 TPO- BblX OTK44eK, & 1ahie 10
i EKTa CTPOMTUABLTBA Bu A0~ { MATcPidIaM 3y CHus pe-
‘ 2a00pa H 474 PaC4eT. 3KC- | wHMa 1I0A3CMHBIX BOJ
MI0ATAUAOHAOTO  PEX. Ma |
OCAELHETO !
Ay | Bkcnacara- | [lawoT mMaTepHaNbl K npo-| YCTaH1BAMRAITCA Ny«
LHOHHbIe | BEPKe  IMAPOfeos0lHYe- | TeM CHCTEM ITHYECKHMX HA-
CKiX pacueroB +0.103100-| 6.:10.1ciiH 3a | a6oroH Bb-
pa, HoAHJCTLIO yCeTanasAu- | CIpocH0r0 B gnsabopa
BalOT CTLNEHb vheclieyel- [ HaH (-l Oiepeiy BoA0J i-
HOCTH MX 3Kcnjoarauid [6op: (4¢6.T, MOHMIKEHHE,
34naCavd MoI3eh1iuX BOL, KAUeCTBO BOin ), a Takke
I BHIAB.AOT TOT [E3EPB | H10 HTAchHAMA  PeKHMA
3anacos, KOTOPBI MOMKET ' MDA3CMHLIN RO HA OKDY-
ObiTb  MCHIONB308aH  JAJ# | MAOUIEH TCPPHTU[ HI
PACIUAD HUA  BO,.OCHL6- |
} AEHIA |

Tex kax cTemenb M3y4erHOCTH 3a71acOB TOM3CVHEIX BOJ
B CTalM H3BICK2IHH K TCXHWISCKOMY IPCEXTY L0 1K Ha 000CHO-
BbIBATb NMOCTPOYiKYy BOX03abOpOB, 3KCIIOATAIHOHNbIE 3a-
nacel (Kareropust Ai) H3y4aioTCst YiKC BHG CTaZull IPOEKTHPO-
Banus.

I) ITpenBapuTenbHble H3BICKAHH H (kaTeropuu
samacos C: u C))

Ecau s omvepatype M apxuBHLIX MaTcpuanax He HMeercs
KOHKPETHBIX THJAPOTEC.IOTHIECKMX AAHHBIX O BOJIOHOCHBIX TO-
PH3OHTAX, 3anachbl NOA3EMIRX BQJ HTaHEOro paloHa MOTYT
ObiTb OXapaKTePHIOBANBI JIHUIL KAYCCTBCHIO, C NPHMEHEHHeM
B OCHOBHOM MeTCXa OOILHX TeOJOrO-THADOTEOJOTHYECKEX
CyXJAeHuil, a Taxxile MeToja OUEHKM 3alacoB N0 aHaJoTIH
C cocemHuMu 6Gosee H3yHeHHbIMH pafionarid. BoisiBleHHbie
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Takisl dlyTed 3dldchl CJCAYCT CUHTaTbh «UDEAIIOJdracMpl in»
(kateropua Ce); a camoonpejledeniie 3anacoB MozeT OblTh
L.CIIOIb30BAH0  IJs  pelueHHs] Bolipoca o Le1ccoo0pasnocTy
[IOMCKOB IIOA3EMHBIX BOJ B JaHiioM pailonc u odulero uep-
CHEKTUBHOrO IJIAHUPOBAIMS STHX IIOHCKOB I Illejell 1BO10-
cHalxKCeHuS.

s oumedxn 3amacoB no 0oJiee BBLICOKOH KaTeropdk MNpo-
H3BOTHTCA IIOJCBOE PEKOTHOCHHpoBoYHoe 00C/cioBanke pak-
OHa (MHOTAA C NpHUMEHEHHeM HeGOIbIIHX PasieeoulbX pador),
IIPY KOTOPOM YTOUHAIOTCS TIe0saoro--IMT0T0THUECKHH paspes,
BOJAOOOHALHOCTE OTAENbHBIX  BOMAOHOCHBIX T'OPH30HTOBR (IO
HCTOYHHMKAM, KOJOAUAM H CKBAajkKuial), JIp:IMCpHAs BelMYliHA
oGJaCTH TiHTaHHsA, a TaKkxe Co0lipaloTCd TI'MAPOMCTPHYCCKLE
JaHHbIE TIO LCOA0TOKAM H BOJOEMaM, APEHHPYIOU(HM BOJOHOC-
HBIC TOPH3OHTHI.

[To atuy mauHbIM MOryT ObITh NOACYHTAHbLI OPHEHTHPOBCY-
Hbie 3amachl MOJA3eMHBIX BoJ mo kareropuu Ci.

[Toncuersl 3amacoB JOJIKHbLI AAaTbh OPHEHTHPOBOYHYIO CpPaB-
HUTEJbHYI0 XapaKTepHCTHKY BOJAOHOCHBIX TI'OpPH30HTOB I8
000CHOBAHNA MPOTPaMMbl  THIPOre0JOIrMYeCKHUX  HU3bICKAHMIT
K TNPOEKTHOMY 3aJaHUIO BOAOCHAOKeHHs, a TaKXKe MOTYT
ObITH IOJOXKEHBl B OCHOBY IpeIBAapHTEIbHbIX COOOpakKenHH U
MPOCKTHHIX PaspaboTOK, HaNpHiep, IpH COCTaB.ICHHM INpeIBa-
pUTENbHOH CXeMbl BOROCHAOXKeHHs MPOMbIUJICHHBIX Ipei-
NPUATHI H HACeJIeHHbIX TYHKTOB, NpH IJIaHHPOBAHHHM CTPOH-
TENLCTBA HOBBIX IPOMBIUIGHHBIX TPeANPUATHH U T. II.

[lpu Goasuioil BOAOOOHILHOCTH paiioHa NOJCYETH! 3alacob
JaloT OCHOBaHHe AJs 3aJI0’)KeHWs pa3BeouHO-3KCI/IoaTallHoH-
HbIX CKBaxKuHd, OCOOEGHHO IHpI NPOEKTHPOBAHHH HEKPYIHOIO
PO1OCHA0KEHHSI.

2) W3pcKauug K NIPOEKTHOMY 3aJaHHIO
(kateropusszanacosn B)

M3pickauusa B CTaAHI LPOEKTHOrO 3afaliHsg INPOHU3BOIATCS
C LLeJIbIO YCTalOBJIEHMS BOIMOMNKHOCTH H 3KOHOMHYECKOH Ie.Ie-
COOBPa3sHOCTH NMOJYUEHHs B JaHHOM paiione IOTPeGHOTO KOJH-
yeCTBa M Ka4eCTBa MOA3EMHbBIX BOJ JA.1 Ie1el BoI0CHa0KeHu .
B pesyasrare 3THX H3bICKaHHil BpIOHpaloTCd HanboJsee BOJ0O-
o6usbHble YUACTKH JINIS HaJbHCHIIHX H3BICKAHHH K TeXHRYC-
CKOMY TIPOCKTY.

B peayapTare H3BICKAHAH M pacyeToB ONpeiendiorcs AJId
OT/AeJbHBIX YUaCTKOB pPasBCaaHHbie 3antacel (Mo KaTteropud B),
a J79 BOJAOHOCHOTC T'OPH30HTA — YTOUHCHHBIC OPHEHTHPOBOU-
1i1e zanacw (kareropus Ci).
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Ilpn HCCJIOZKHBIX I'CONOTHUIECKAX VCJIOBHSIX M TPH  3HAUM-
TebHON BCI00CH. IBHOCTH paliciia Pa3po/laHHble 3anachl NO3BO-
JSIIOT COCTABHTH TEXHHUCCKIIT MPOCKT BOJLOCHAGKEHHS.

B 3T0M cavyae, Ha OCiODaHUN pa3sBCAGHHLIX 3amacon,
JOTYCKAETCst yCTPOHCTBO 0/1ilHOUHBIX 3KCIN0ATALHOHHBIX CKB&-
XKHH, a npobypeHube p HCE pas3Benoudble CKBAXKHMHBI MOLYT
GLITL  DKJOUCHBI B 3UCIoaTauHio JJId HEKPYIOro BGJO-
crabxeyus.

J) MsbickaHnss K TEXHHUECKOMY HNPOECKTY
(kaTeropusszanacosn Az

H3sbickaHug K TEXHHUECKOMY IIPOEKTY TIPOU3BOAATCA A
NoJydeHusi JeradbHofl M HCYeprbIBaioned  KOJMYeCTBeHHOI!
1 KaueCTBEHHOH XapakTepHCTHKHM IIOJ3€MHBIX BOJ C LEJbIO
OKOII4aTeJLHOTO BLIGOpA pacnojozxKenus BoA03aCopoB M A
KOHKPETHOT'O IPOEKTHUPOBAHHA HX, @ TakKXKe 301 CahHTapHOH
OXpaHsol.

IJTH M3bICKaHUs COCPeLOTOYUBAIOTCA HA YYaCTKax pacro-
JOXKEHHBIX NMPOCKTHPYeMEIX BON03abopoR, Ha BCeH JKe OCTallb-
HOH maONlAldM paiOHA MPOHU3BOIATCH JONOTHUTENbHLIE H3HI-
CKaHHg JHMIILb B TOM CJIy4ac, €CJH olx OplIM IpH3HAHbLl He-
OGXOJMMBIMI [ YTOYHCHMS 3a02cop ¥ YCJIOBHH NHTAHMA
rojonocHoro ropusonra. Ilo avartepranay masickaHuil ycrana-
LIMBAIOTCA  «oupo0OoBaHiibie» 3amacnl IOA3CMHBIX BOJ 10
Kateropud As, COCTABRIALTCS TCXHHUECKHII HNpoexT poj03abo-
poB C pacyeToM HX SKCHNOATAllHOHHOTO peKHMa M Hauu-
HaeTCA CTPOMUTEJLCTBO BO103a00pon.

4) Ma3plckKauug mpHU 2KCNJaOaTallu H A4
pacumupeHus Boaoszabopos (Kareropud
zanacos Aj)

Mabickarug B 3Ty CTaMMO MOTYyT YTOUYHHTbL TPHHATbIE
B TeXHHUCCKOM TPOEKTC pacucTHsie AeOHTBI KaykIol CKBa-
AKHUHL M 3KCTLIOATaNMOIIbill PeIKHM Beero Boj103abopa B Le oM,
a Taxkxe YTOUHMTh BCC DBOTIPOCLI, OCTaBUINCCH HEeACHBIMH TDH
H3LICKaNNAX K Texuuuccxoumy mpockrty. [lostomy rupporeorno-
rudeckliie paCoTul B OCHOTHOM CBOIATCH K HaAOJIOIeHUIO U
JOKYMCHTAUMY OCTBITHBIX H 2KCILIOATAUHOHNIBIX OTKAYEK H
H3V4eHII0 perKliila HOI3eMIBIX H GOBCDXIOCTHBIX BO. Hao6mno-
JeHHH NpOH3DOAATCA HEIpepLIBHO B PasJiIulible Ce30HBI 014,
3] Kpame\r cayuae DU OTKAukaX HJH 3KCILIOATAlUMH PROJO-
3aGopos B MexkeHruil mepuoia. Ilo maTepuanaM 3THX HabJwo-
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ACHHH ONPEIeisIiOTCst IKCII0ATALHOHEbLIC 3aMachl HOL3CMHbIX
BOJ IO KaTeropHu Ai.

[ly1en uHrepnosgLiu®  MaTepHascB HaO/IOJIEHHII MOTYT
ObiTh yTOYHEHBl OPHEHTHPOBOUHBIE 3311aChl BOJOHOCHOTO T'OpH-
30HTa, a TaKiKe MPOH3BOAMTCIbHOCTDL MOTOKA MOA3CMHBIX BOX
Ha COCEAHHX, HCHCIOJL3YeMbIX yuacTikax pailoHa, T. €. ycTa
HOBJEHbl JJs 3TUX Y4YaCTKOB 3aMacekl 10 KaTCropun B, a
MHOTA M NOo KaTeropuu Ae.

[Ipy HCOOXOAHMOCTH pacClWUpeHud WM yCHICHHA CyUIC-
CTBYIOLLICI0 POJOCHAGKCHHA H3BICKAIHA AO0/IKHBI YCTAHOBHTH
HEHUCIIO0/Ib30BAHNYIO YaCTh 3aLacoB INOA3eMIBIX BOJ Ha yuacTKe
CYHIeCTBYIOILHX BOA03260pPOB M B CJAyvyae HX [CIOCTATOU-
HOCTH yKa3aTb JApyrHe B0 L000H. HHBIE YUaCTKH LA 3a70KeHHS
HOBBIX B0,102a00pOB.

Pexnym pefictByroniux Boj03adopon CObluHO He HAGTIO-
HaeTcsl, SKCHepHMeHTaJAbHbIC K€ HCC1e10BaHuA B0103a0UpOR
BeCbMa 3atpyaHeHbl. [lo3Tomy mojJcuyeTel 3amacoB B pafiou:
JelcTByoulMX EBoJ03a00poB H pellende BONPOCAa O BO2MOMK-
HOCTH paculupeHus BoJoCHaG:KeHusi TpelywoT BCsakHi pas no-
CTaHOBKHM BeChbMa €BOeOOpa3HbIX U OPUTHHAJLHBIX HCCIeT0BA-
HHH, MOTOJHKa KOTOpbIX elule He paspaboraHa.
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Fnasa IV
OBLIHE DNOJROMEHUSA
1. IMpensaputenpHvie 3aMeyYyaHust

[lpoextHposanue Box03aG0poB, 3KCNIOATHPYIOUIHX MOJ-
3eMHple BOJbl, TpeOyeT ydyacTHsi B HeM [IBYX, LOBOJBHO pas-
NUYIBIX 10 CBOCAY IPOQHIO CIEIHATHCTIOD, @ MMEHHO: CTPOH-
TCISN-BO/IOCHA0XKCHIEB B THAPOreoJIoroB-usbickaTe ed. ¥ua-
CTHE THPOreo.oroB B IPOCKTHPOBaHUM BOH03200pPOB 3aKJio-
4aeTcsi B TOM, YTO IIpH NPOBEAEHUM TI'HAPOreosJOrHyecKnx
H3bICKANHI H3bICKATEILCKOH  OpraHM3amUci  OJHOBPEMEHHO
HIpOM3BOANTCA paboTa 10 TaK Ha3bIBAEMOMY <I'HIAPOre0JIOrH-
YCCKOMY INPOCKTHPOBaHMIO». B coCTaB I'HAPOre0JOrHIeCcKOro
MPOEKTHPOBAHHS BXOJAHT: a) BLGOp y4aCTKOB AJS pasMellieHus
Bog03a0opoB, 6) o00CHOBaHIE KOHCTPYKTHBHBIX THIOB BOJIO-
3a60poB, B) THAPOreoJOrHYecKUHe pacueThl TO OlpeleseHUIO
KOJHYECTBA, B3aHMOCBA3H H IIPOU3BOAUTENLHOCTH BOL03200-
poB, r) yc CTAHOBJCHHS 30H CAHHTApHOH OXpaHsl U T. I

I'uiporeosoruyeckoe  NpPOeKTHPOBaHIHe  SABJIACTCS  JHUIb
THAPOTCOJNOTHYECKON peKoMeHAaunefi U OTHIOJAL HE 3aMeHseT
CTPOHTCABEOIO TIPOCKTHPOBAHHUS, BLIIOJHAECMOr0O B IIPOEKTHOI
OpPraKHRaIHH  CUCHHUAJUCTAMH-BOJOCHAGKEHIAMH, C Yy4eToM
BCeX TeXHHKO-3KOHOMHYCCKHX H TIPOM3IBOACTBEHHbIX OCOOECH-
HOCTEH npoeKTHpyeMoro oO0bekTa. [HaporeoJsorHyeckoe Ipo-
eKTHPOBaHHe TNPOBOAUTCH OObLIYHO II0C/e OKOHYAHHA Kave-
panbHOl o0paloTKH MaTepHasoB THAPOreoJIOTHUECKHX H3bLICKa-
HUll U sIBAgeTCSl Kak Obl 3aKAI0YHTEeNLHBIM 3TanoM IIpH €oCTa-
BIeHIH THApOreoJoriueckoro ot4era. Bilonne uejecoobpasHo
TaM, Ije 310 BO3MOKHO IO NPOM3BOACTBEHHBLIM M Opranu3sa-
IIMOHGLIN VCIOBHSL, BBITOJHSATh THAPOr€oJOrd4eCK0e NPOSKTH-
pOBaHIC Kak 4yacTh OOULEro NpOCKTa BOJIOCHAOKeHHA.

2. 3Tanbl 4 3JCMEHTH NPOEKTHPOBAHHS BOAC3a0OpPOB

ITpoerTHponarue BON03a0OpPOB B COOTBETCTBUM C CYLIECT-
BYIOIUUMH TOJOXKEHHSMH Pa3buBaeTcs Ha CAeAyIOIIne cTaluu:
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a) MpPOCKTHOE 3adaHie, 0) TeXHUYECKHH NpoekT M B) pabo-
UHE UCPTEH.

KpoMe Toro, mpi paciuupeHnyl, pekKOHCTPYKLIM H BCCCTa-
HOBJICHHH CYLUeCTBYIOUIMX BOJ03a00poB, a TaKxKe IpPH COCTa-
BJEHHW TeHepaJbHLIX CXeM ILIaHHPOBKH TOPOJOB H Hace ieH-
IILIX MECT MOIKCT BO3HHKHYTHb HEOOXOAHMMOCTL B IDOCKTHBIX
paspaCoTKax, HC YKJAaAbiBAIOLIHXCH HH B OANY H3 YKa3aHHbIX
cTaj .

[ipn paculdpenud, peKOHCTPyKUJH H BOCCTAHOBJICHHH Cy-
H{eCTBYIOMIX B0J03a0opoB, a TakzKe IPH yCTPOHCTBC HOBBIX
B0/103aC0opoB B CPaBHHUTENLIO XOpPOIIO M3YyUYEHHLIX B THAPO-
Te0JIOTHUeCKOM OTHOUICHHM palioHaX MNpCeACIan’Isercsd BIIO/JIHe
LejecoobpasiuniM, MUHYS CTa IO HPOCKTHOTO 3ajaHHS, He-
IOCpeJACTLCiiHO  paspalaTteiBaTh TeXHIYeCKHe TIIpoeKThl. Bo
MHOIHX CJiyyasix, KOrja NpPOeKTUPYIOTCA HeCoJbliMe BOj03a-
Gopzl, ner Takxke HCOOXOAMMOCTH OTHENATE COCTaBJIEHHE pa-
Gounx 4CpTeKCH OT TeXHHUeCKoro IpoeKTa (TexHo-palounii
POEKT).

IipoextHoe 3agmanue pa3paGarteiBaercd B COOTBETCTBHH
C MHPRKTHUBHLIMHM YKAa3aHHAMH 3aHHTEDeCOBAHHOU OpraHH3anMu
Ha OCHOBE MAaTepHaioB, NO.JIYYCHIBIX B pe3yJbTare NpoBegeHHs
PpeIBapHTENLHBIX H3BICKAHHI.

B npoextioy 3amaHuMM JOJUKHE GLITh paspelleHsl cJaenyio-
H{He BONPOCHI, OTHOCSLIHECH K KOMIETEHUHH THADOTeoJOTH-
4CCKOro MNpPOeKTHPOBaHUA:

a) ruApOTeoscTHYeCcKoe 0GCCHOBAHHE BO3MOXKHOCTH H LeJe-
COOCPA3HOCTH NOJYUeHHT B JaHHOM paifioHe noTpeGHOro KoJH-
yeCTBA ¥ KayecTBa IOJ3eMHBIX BOJ IJIA [eJel BoJfoCcHaGKeHus;

6) BLIGOp HaudoJsee BONOOCHILHOrO ¥ yAOGHOTO [Js TO-
CTIDOGUKM BOJLO3a00OpOB YyuacTKa,

B) BL0Op KOHCTPYKTHBHOIO THNA BOJ03aGOPIOrO CoODyXKe-
HUSl, OTBCUYAIOINETO THAPOTEOJIOMMUECKMM M APYIHUM 0COGEH-
IOCTSIM Y4acTKa,

r) yCTaHOBIEHHE HPUMEPHOro PaclONOKeHUs BC.L03a6op-
HBIX COOpDYXKEHHH B IJaHe U BLIGOP IVIYOHHLI HX 3a/J0XKeHHS,
OTBEYAIOUiNX THIDOTeOJOTHYCCKHM YCJI0BHAM Yy4acTKa;

1) THAPOTEO.I0THYECKOe  00OCHOBAHHC 30H  CaHUTapHOM
OXpaHpl B0703200p0B.

Texunueckuii nPpocKT pas3paGaThiBaeTcss Ha OCHOBE yTsep-
KICHHOTO COOTRETCTBYIOUIHMH HMHCTAHIHUSIMH TPOEKTHOroO 3a-
NaHUA U JAOTNOJHUTEIbLHBIX MaTepHasoB U3bICKaHHI.

B TeXHHUYECKOM TPOEKTE MO IMPHHATOMY BapuHaHTy Mpu
VYaCTHH THAPOTe0JIora:

a) yTOYHseTCs pacloJioKeHue BORO3abopa B NaaHe;
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0) JAacTC® BBLICUTHOE pCUIchle, T. €. YCTaHaB1MBAIOTCA
OTMCTKH M rayOHHBL 3asl0kKelus Bojoszabopa, IOJOXKEHHE ero
30/LOMIPHENHON YalTH H T. I.;

B) pa3palaTbiBalOTCs KOHCTPYKILMs BOAo3alopa U ClOCOGLI
npon3sojicrtea palor;

) TIPOH3BOISITCA PACYEThl MU YTOYHEHHIO HPOU3IBOAHTEb-
loc11 Bojo3adopa, onpelesClitg er'o BOJ03aXBaTHOl H BOLO-
[IPOTIYCKHOM  CMIOCOOHOCTH, YCTaHOBJIGHHIO OTMETOK JAMHa-
MIMCCKHX  YPOBHeH, BBIICHEHHIO B3aUMOBIHAHNA  BOJO3a-
j0poB U 1. II;

j) YTOYHSIOTCH 30HBI M MCPONPHUATHS RO CaHHTapHOH OX-
paue BOA03da00OpOB M 3KCILIOATHPYEMOIO BO,JOHOCHOIO TOpPH-
solTa.

CoaepxaHue paGOUyHX yepTexeH sBasgercad ouenul-
NLIM M YyYaCTHSI THApPCreosora o0bidiio He Tpebyer. Jluuis npu
COCTUBJACHHI paloulX uYePTezKeH KpynHbiXx BoZ03a00pOB B TeX
Oy HdsTX, KOT1a BOZHHKAET HCOOXOMMMOCTL B YTOYHCHHH H
LpOSUPKE  HEKOTOPBIX TOJIONKEHWH  TEXHHUECKOro YIPOEKTa,
widiilbiM o0pasoM B 4acTH  3KCIJA0ATallMONIHBIX HArpy30K H
pezKilMa B0403aCOpPHBIX COOPYIKEHKI, HEOOXOAMMO YyuacTue
I, POTE0J0ra. 3TH  YTOUYHEHHMA TIPOH3BOAALCH HA OCHOBE
MarepHalJoB TH/ADPOI€OJIOTHUSCKHX HaOJIOAeHHIl 3a pa3melle-
HiHesl, CTPOUTENBCTBOM H 3dKCIJoaTtauueid BoAo3a0bopos nepsoH
OuCpeH.

Ilpun paspaboTke resepaibHbIX Cxe)M IJIAHKPOBKH T'OpPOAOB
H 1ICCEJICHHBIX MECT IIPH Y4aCTUH THAPOTE0NOTa OCBELLATCH
2. 1YIOUIHe BOMPOCH BONOCHAOMKEHHs 3a CyeT IOA3eMHbIX
8O

4) HCTOYHHKH MOA3EMHLIX BOJ U HX COBpeMEHHOE HCHOJL30-
BaHHC;

0) TémBl  CYLLECTBYIOIMUX BOX03a60POB, HX COCTOSIHHE,
[ POU3BOAUTEABHOCTL U T. M.

B) ollUlHe OpeAllOChIIKH K pacLIMPeHHI0 H PEeKOHCTPYKLHH
CYUICCTBYIOUIMX BOA03a00pOB HAM K YCTPOHCTBY HOBBIX;

I') HalpaBJjeHHe MEpOTPHATHII 10 PpAacCILUPEeHHI0 H PEeKOoH-
CTPYKUHY CYLUCCTBYIOIIUX B0J03a00POB, a Takxke paiioHsl
pu3MCIUeHEA HOBBIX B0 03a00pOB;

A) KOJIYECTBO HOBBIX BOJA03a00OpOB, HX THUI H NpHMepHad
L OM3BOAUTEbHOCTD.

Iipn cocraBieHHu reHepasbHBIX CXeM, NPOEKTHble paspa-
GOT1l MO BOJOCHAGKEHHIO MOJIKHb OBITH TECHEHLIHM obpa-
30M YBA3aHBI C IEPCHEKTHBHBIM PA3BHTHEM TOpOJda HJIH Hace-
JICHHOI'O NYHKTAa M €ro KOMMYHAaJbHOTO XO3SHCTBA.
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3. BuiGop yuyacTKoB Aas1 3aj0XeHHs Boxo3abopos

Brifiop y4acTKOB JJ 3aJi0XeHHs BON03a0opos ompese-
JISIeTCS. B OCHOBHOM ©€0JIOTO-THAPOreOJOrH4eCKHMH YCJOBHIMH
paliona.

B pafioHax, Xopomro H3YyeHHHX B THTIPOTeONOrHUECKOM
OTHOLICHHY, TNPH NPOEKTHPOBAHMM HeHOMBIIMX RoJ02a0G0DOB
3TOT BLIGGD BO MHOI'MX CJyuastXx MOKeT GbiTh NMPOH3BE/NeH Ha
OCHOBAHUM HMEIOIINXCA MaTepuasoB H OCMOTPA Y4acCTKOB
B HaType cHeluaJuCTOM-ruaporeojorom. B GoIbHiMHCTBE XKe
cl1y4yaeB, B OCO0EHHOCTH IPH TPOEKTHPOBAHHH KPYNHHX BO-
J103a6opoB, AJs o0OCHOBaHHOro BbiOpa yuyaCTKOB HX 3a.70-
}KeHust TPOBOASITCA COOTBETCTBYIOIIME T'HADOre0NOTHUECKHE
H3bICKaHusg. [ HIporeosiorHueckue MpPeANOChLIKH A BRG0P
HCTOYHMKOB TOA3EMHBIX BOJ ¥ pa3MellieHus Bojio3abopop, a
pPaBHO ¥ 3JEMEHTH T'HAPOTeOJOTHUECKOrO H3V4eHHS! YYacTKOR
MX 3aJI0KeHHs] OblJIM OCBEUCHBl BHILIE,

[TosTonMy B HacTodme# rJjaBe PacCMOTPHM TOJBKO HEKO-
TOpble ODIIME TOJIOKEHHs, KOTopble HeoOXOIHUMO YUHMTHIBATh
pH BBIGOpE Y4aCTKOB JJsi 3a’0:KeHUs rojlozabopos. Ilpexkne
BCEr0 OTMETHMAM, 4TO NPH NpPOUAX PaBHBIX YCJAOBHAX INPERNOU-
TeHHe CJaelyeT OTAaBaTb y4acCTKaM:

a) HauBoJiee B/M3KO PaCIOJIOXKEHHBIM K MeCTaMm norped.e-
HHSI BOIHI;

6) obmanatoniuy Hauboapllell BOLOOOHILHOCTBIO M JIOMY-
cKawmuM 3abop notpeGHOro KOJHUECTBA BOJABI MpPH HauMeHb-
KX 3aTpaTax Ha CTPOMUTEIHLCTBO B0OM03a0ODOB;

B) HMEOIIHV HHM3KHE OTMETKH MOBIPXHOCTH 3eMJH B MecT?
pacooJICoKentsi B0103a00p0OB  KaK JaloLIHM HAMMEHBIIYIO CTDCH-
TEJLHVIO CTOHMOCTb ¥ ODJErYalouiuM H3BTEUeHHE BOMBI U3 BO-
103a6CPOB U MPOKTATKY CCEMHHUTENBHBIX JHHUH MeXKNY HHMVU;

r) obecnevnBaouiny  HaunGosee BRICOKHE  AHMHAMHUSCKHC
VPORHM Kak VICWCRIAIOWYY IKCTIFOATAIHOHHBIE PACXOILI 10
MOABEMY BOMBI U3 B0OT03a500DOB M OO 1RrYaIoNIHM DA
HAaCcoCOB C 6osee BBICOVWM KOIDHIIHEHTOM IMOTEIHOro nel -
CTBHSA (HATIpUAIED TIPUMEIECHUC HeHTPOSCIKHWX HACOCOB B 6ypo-
BbIX CKRa)KUHAX M B LIAXTHRIX KOTOTI2X):

1) offeCneurPaIiUy  ROPIOKIOCTh JIETKOTO H  VAOSHOTO
pacivuporug  BOTOCHAGKCNHMA TIPH  NOCTENVIONIeM PasBHTHH
ero HJIM VCTPOMCTES HOBHIX JAONOJHHTETLHBIX B0A03a60pOB,
PaCroJIoKeHHBIX B HHOM MECTe;

€) HoPATOTNEPMUN TARQTKORWYVH BOTAMH Hiau {(rpu  He-
BO3VANEQOCTH HIBCWaTh 3TOT0) THCOVIOTIUAM AN OGBATORKIRA.
fiq, OCCHIMKH M T. 1. HaWMeHLIUHX 3aTpaT CpeiCTB.
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[Tpn pasaemennn Boroza6opoB A X034HCTBEHHO-THThLE-
BOTO BOJOCHaGKeHHd cieayveT u3leraTbh yyacTkoB ¢ GaKkTepHo-
JOTHYECKUM 3arpf3HouMeM, Ha KOTOPLIX OpraHu3alHs 30HEH
CAHUTAPEOH OXPaHEl MOMXET BCTNETHTb HOTIPEOIO THVIEIE 3aTDV-
Henus. Kpovie Toro, mpn Bufope y4acTKOB 175 32J0XKerHs
B0O103a60poB JOMIKHBL OHITH VuTeHLr ocobuie Tpefonanus [1BO
B YaCTH: 3aUIUTH BOT03a00D0OR OT BORIVQIKHOTO TNPOHHKHOBEC-
Hus OB ¥ MCKyCTBeWHBIX OaKTePHOIOTHICCKHX 3ATDS3HeRHH,
vacGcTBa MaCcKHPOBKM, MAaHERDeNHOCTH NpH  aBapusx (RO3-
MOXKHOCTE AVO.IHpoBanus Bono3afopoB), paccpef0TOUCHHOCTH
30103a00p0OB U T. IL

IMpaktHueckn HafiT Takofl yuacToK. KOTOpHN oTBeuas Obl
BCEM ONTHMAaJbHBIM YCJOBHAM, BeCbMa TPYANo (WIH A3Ke He-
BO3MOXKHO), IO3TOMY KPVT BO3MOMKHBIX HCTOYHHKOB BOJOCHAO-
JKeHUsT TIOCTEIIeHHO CVIKAEeTCs 3a CueT 0TkKala OT SBHO He
npHeM/JIeMEIX BapuaHTOB.

B oraedbHRIX Caydasx, HANpHMED INPH HAJIHYHH  BIIOJIHE
n06pOKAYeCTBCHHBIX M BOJOOOHMEHBIX BOMIOHOCHEIX TOPH3OH-
TOB HJH e NPU HAJHUYHM B pailoHe TOJIBKO OJHOIO TMOM3EM-
HOFO HCTOYHHKA, BHIOOP MecTa pacrosoykeHHs BoJo03abopa
3HAYUTEJLHO YIPOLIAeTcss BBHAY SBHOH GeCCIOPHOCTH MM XKe
BLIHVIKACHHOCTH NAHHOTO PeleHHSI.

ITpu BpiGope yyYacTKOB IS 34/I0XKelHs Bolo3abopoB cne-
JAyVeT VYHUTHBATh Takxe H ocobble YCJOBHA 3ajeranus MHoj-
3eMHLIX BOJ, 8 HMEHHO:

a) npu Haanuru TOpdsiHNKNB, GOJIOT. TPVHTOB oboraiuern-
HEIX COJIIMH JKeJesa, Maprawila W T. M., TIPUCYTCTBHE KOTO-
PHIX MOMKET OTPHIIATENbHO CKA3aThCH HA KAYECTBE BOMM, BOJO-
3a60pel He0OX0AUMO VAAJASTH OT HHUX HA J0CTaTOUYHO Gosbloe
paccTOsHHE;

6) paBupM 06pa3oM BOHLO032aGOPE! AOMMKHE GBITE OTPaKIEHBI
OT 3acoJieHHsl Kak 6Jarogans NoJicOCY BOJbl M3 IPYrux Gogee
MUHEepaJU30BaHHBIX TOPU3OHTOB, TAK M CO CTODOHB MODS
(B cavuae pacnioJioxeHHsT BOAo03a6opa HAa MOPCKOM ToGe-
pexbe);

B) NPH pasMellleHHH BOA03a0GOPOB B KapCTOBRIX palioHax
OTIpele ANy YCJIOBHEM NJ8 HX 3aJI0XKEHHs SBJACTCH BO3
MOXKHOCTb o0eCleuends cannTapkoll oXpann HCTOUHMKA (179
Caydasi XO3AHCTREHHO-MUTLEBOrO BOAOCHAGMENHs).

Kponme Toro, B HeXOTOPHIX pafioHaX mpH paszirelleHud BOLO-
3a00pOB CJeAVeT VUHTHIBATH CEHCMHUYHOCTh, HAMHYWE H YCJO-
BHAL NPOXOMKJCHHST TPA2EBLIX NOTOKOL, MCCTOTOJOXKEHHE T'pfl-
3eBBIX BYJKAHOB H T. IL
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4. OcHoBHbie BHAM ROJ0326G0POR H VCI0BHf HX NPHMEHEHHSA

Jing skeroaralliiy MeA3eMHBIX BOT MDHMENIIOTCS Clelylo-
U[He OCHOBHBIE BHIB BCZ03200pHRIX coopvixcnuii: 1) BepTH-
KAdbHbie  BOT03ad0opsl; 2) TOPH2OHTAJIBHLIC BOJO2a50pLI
3) KanTaXu BBIXOJOB TOT3EMHBIX BOT.

Beprukaabueie Boj03aGopel HOXOIAT Haulolaee WKPOKOe
pACIIDCCTpPAHenKe B TIpakTHKe BoTocHad:euws. ITOT BHI
30/103a00pOnB B YCTOBHAX OTHOCHTEALHO TWIVOOKOTO 2a7CTaHus
NO/3CMHBIX BOJI B SOJBIHIHCTRE CIV4aeB ABASCTCA C1HCTBCHHO
npuMerivbig, J1as adbgerTHRHOTO npUMEnEiiHa ROPTHKAILHSIY
B003a60poB HeOOX0 T4 0, uTOOL BOTOUOCHLIT TODU3ONUT 3a-
Jera’l oT NOzepxHoCTH seviy Ha rnybure 7—10 0 1 uved
MOUIHOCTh He Menee 2—3 . Beptukaspunie Bo1o3a00oph
HeOOXOIMMBl TaKXKe M npU 3TaxKHOM 3a.TeTaHld BOJIOHOCHOTO
TOPH3OHTA, T. €. TIPH 3KCILIOATALUMH HECKOJBKHX BOJOHOCHBIX
TOPHZOHTOB HJIHM OIHOTO, HO NpCicTanjsioniero cobofl yepeno-
BaHHE HECKOJILKHX BOIOHOCHEX H BOMOVIIODHBIX TPOCIOEB.

FopusontanpHele BoAO3a60Ophl HCAECOOOPA3HO NPUMCHST
npH Heray0OKOM 3a7TeraHuy BOJOHOCHOTO FODH30HTA (TOpsiTKa
5--8 4) u HeGombwol ero wmowwocry (1o 2—3 ). B ycio-
BHAX HErJIy0OKO 32JCTAIOMIMX NON3CYMHBIX ROI, NMPHYPOUEHHBIX
K TPeulMHOBATHIM TMOPOAAN, EBHKEHHE B KOTODLIX MPOHCXOIHT
OTHEJIbHBIMH CTPVSAMH, € TOMOUIRIO TOPHROHTAJBHBIX BOHO03a-
€0OpOB BO3MOXHO OCYUIECTBHIb MOUTH MOJHBI NepexeaT Mo-
TOKa NOJ3ENMHBIX BOJ, YETO HeNb3f JOCTHTHVTH IMPHAVEHeHHeM
BEePTUKANBHBIX BO203a00DPOR. lopusouTainHble BOMO3aGOpH!
JAaoT Becbva Xopoumil shCKT B Tex cavdasx, Korjaa HeobGxo-
JIHMO TPONU3BeCTH IepeXBaT NMOTOKA MOMIEMHbIX BOX Ha 3Ha-
YHTebHOT UnipuHe npu HeGOoMbILOof €ro MONTHOCTH.

B MocTax ELIKTMHEBAHMS BONOHOCHEIX TODM20HMTOB B CK.JIO-
HaX OBPaKHLIX Ba7TOK M PEUHBIX NOJAUH, a TAKIKE Tai, rie He-
rayBOKO OT TOBEPXUOCTH 2eMIH (70 2—3 a) 3a71eraiot BOXO-
HOCHBIC TODI30HTHL, 06ManaNIHe HANIODOA, 32600 BOTBI MOKET
OBITH OCYLIECTBJIEH NYTeM YCTPOUCTBA KanTaXKHbIX COOpYKEHHH,

Fopusouranbuble BOA03a60OPE M KamnTaxKHbe VCTROHCTBA
TPUMEHHMBI, TJIaBHBIM 006pa3oM, B He60aL1I0M BOXOCHAGKEHHH.

5. KoHCTpYKTHBHEIE THILI BoJ03aGopoB H HX BHIGOD

a) Beprtuxkanbueie Bogozabopw

B KOHCTPYKTHBHOM OTHOIIEHMM BEePTHKAJIbHBIE BOA03a60DEH
paspensiorcs Ha: a) GypoBble CKBaXKuHbi (uHaue TpyGuarbie
KOJOAUb) U 6) IAXTHBIE KOJOIIIHL.
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BypoBele ckBa)KHHH SBASIOTCSH HauboJee YHUBEPCAJbHBIM
KOHCTPYKTHBHBIM THIIOM B0OZI03a00DOB IDH 3KCNIOaTaUMH TMOX-
3€VHBIX BOJ — ¥X BC3MOXHO IDUMCHATh MNPAKTHYCCKH Ha
J103ViIo HeoBxozuMylo Tayfunv. 3ToT THN Bonosabopa ofaa-
O2eT LOCTATOYHO BLICOKOI NMDOU3ROINTENLHOCTRIO W HaHboJee
NOJHO OTBeYaeT CAHUTADHLIM TPCOOBAHUAM.

ITpureHcEMe IAXTHBIX KOJ071UEeB OrpaHdyeHo MakCHMalb-
wo#i ruyvGunofl 40—50 x; BooGHie ke HX PEKOMEHAVeTCHd
yCTpauBaTh JHWb AJ5 3KCIIOATAUHU OTHOCHTERJIBHO MaJjaoIlIpo-
U3BOJUTEIBHLIX H HErNyGOKOo 3aJeramllHX BOIOHOCHBIX TOPH-
30HTOB (08byHO B mpemenax 10—20 x). IllaxTHble KOJOAIMI
GoJiee ysa3BHMBH (IO CpaBHeHHI0O € OYpPOBHIMH CKBAXKHHAMH)
B OTHOIIEHHH NMPOHUKAHHS B HUX TOBEDXHOCTHBIX 3arps3HEHUH.

OGnacte NpUMEHEHHS MX OTpaHHueHa, TIABHbIM 006pa3oM,
HeGoJbIIUMY  BOJ03a00DaMHd, yCTPauBaeMbIMH B  CEJbCKHX
MECTHOCTSX AJs BOJOCHAOMKEHHSA KOJIXO30B, COBX030B, MeJ-
KHX NPOMBILIIEHHBIX NPERNPHATHH U T. M.

6) Fopusounraabuble BoAO3abopH

Fopusonranbupie BOA03a00DB! pas3mefsioTess Ha CJeAVIOUiHe
KOHCTPYKTHBHBIE THITHI:

a) Tpaumefiusie Bonoszatopel (LieSeHuartsie W TPyGUaTHIC);

6) rannepeiinbie Bomo3abopwl {colcTBeHHO BoAocOOpHBIE
rajanepey, BOJ0COOpHbIE WITOMBHU);

B) KSpH3Bl — NpejCcTaBAsionHe KOMOHHAIHIO BOLOCOODHBIX
WITOTeH W UIAXTHBIX KOJOIUEB.

‘Buifop THna ropusoHTamsbHOTO BO7103aGopa ollipefelsercd,
raaruet o6przoM, TJAVOMHON 3aneraHus MOA3eMUBIX BOA H
XapakTepoM BOAONOTPebrieHUS.

IledGenuateie BOAO3aGOPHI, aBATACL HanboJee TNPHAMUTHB-
HBIM B0OJI03aGOPHBLIM COOpPYIKeHHe M, MOTYT HaXOIUTh NpUMeHe-
HHE JHIIb TIPU HCTOJh30BAHUM HETJAVOOKO 327er2I0lUX TOJ-
3eMHBX BO1 (10 2—3 M) OT JHeBEOHW NMOBEDXHOCTH, TNPEHUMY-
UIeCTBOYHO JAJs BPEMEHHHX U CTDOMUTETbHBIX BOJONPOBOAOB.
TpvBuatere eon03260pbl, si8AsASCH GoNec COBEPIICHHHIM POJO-
3a0NDHBIM COODPYKEHHEeM, MOTYT NPHMEHATHCH W JJI TOCTOSH-
HOTO, HO CDaBHUTEJIbHO MeJKOro BolomoTpeGutens npu Gosnee
PAvEOKOM 3a7TeTaHUU TMOJA3eMHbIX BOT (10 4—5 at OT mHeBHOII
MOBCDXHOCTH).

Chenyer OTMeTHTb, YTO BOL03a0G0Dhl TPAHLIEHHOTO Tula,
3KCILTOATHDVIONHE CaMbie BEPXHHE BOJOHOCHLIE TODHROHTHI,
BO MHOTHX CJyYasx [HaioT PBONYy, He BIIOJHE OTBeYaloULYVio
CAHUTAPHBIM VCJIOBUAM (B OTHOUWIGHHH OaKTepUOIOTHYECKONH
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3arpA3HEeHHOCTH), a MOTOMY AJfA XO3THCTBEHHO-NIHTEEBOrO BO 10~
cHabXKeHHus He Bcerja MOryT ObiTh HCIIOJB30BaHHL
BomocGopusie rasuteper ¥ UITOJIBHE BO3MOXKHO NPUMEHSTH U
OJaS TOCTOTHHOTQ BOJOCHAGMKEHHA OTHOCHTEJIHHO KDYIMHLIX
norpeduTesedt BOIb], HO NI ellle GoJee TVIYOGOKOM “ATTIraHnd
Nog3eMHHX Bofg. [lpumeHeHue BOZOCHOPHHBIX TaLicp il orpa-
HHYEHO TJIYOMHOH 3ajlerauua moj3eMHniX Bol 5—8 .. B rtex
caydasx, Korjpa IIOA3eMHbIC BOJB 3aJeraloT Ha TJayOHHe
cspille 8 4, @ YCTPOHCTBO Ta/deped OTKPBLITHIM CIOCOGOM
npencransiaser OGoJibliMe TPYIHOCTH, cJledyeT ICPCXOJAUThL Ha
pojocGopHele WTOABHY. [yOuHa 3asoxkenusa BoJOCGOPHBIX
HITOMeH He JUMUTHPyeT o0.1actb HX TpUMeHEHHs, TaK Kak
OHHY TIPOXOAATCST TMOL3eMHbIM (TYHHEIHBIM) CHOCQOOM.
Ksapusw npuyeHsooTcs, [JABHEIM 00pa3oM, JJsS CeJbCKO-
X03HCTBEHHOTO BOAOCHAOXKEHNST ¥ OpOILIeHUs HebOoMbIINX
3eMeJbHbIX YYACTKOB B MAaJOBOIHBIX (MOJYNYCTHIHHBIX) pafio-
HaxX C HEBBIIEPXKAHHBIM 3aJeTaHUeM BOJOHOCHHIX TOPH3OHTOB.

B) KanTaXu HCTOYHUKOB

Koserpykuuu kantaxkel MoryT 6HTB CaMpiMH pasHooOpas-
HBIMY — OT TIPOCTOM KaMeHHOH HaAGPOCKH WM TNPOLOJLHO-TIONEe-
pEeuHOH TpaHIIed, 3aNONHEHHOH QHALTPYIONIIM MATEPHAIOM, 10
crienranpHOl BONOCOODHOH KaMepnl WM ONYyCKHOrO KOJOALA.
Bribop KoHCTpyKUHHM KaNTaka onpenessercs 5oN000HIbHOCTBIO
KalTUpPyeMbIX BbIXOAOB NOJA3eMHBIX BOX U YCJOBHUAMH HX 3a-
Jeranug, a Takxke xapakTepoM Bodenotpebienusa. Kamnraxusle
COOPY:KeHUs mpocTeiilliero TUNa (B BUAe TpoctelunX 060K,
Tpaniiell 3amo/iHeliHbpiX (UILTPYIOMAM MaTtepuartoM M T. IL)
MOTYT YCTPauBaTLCA TTNCHMVILCCTREHHO B KadecTne BoAn3a60-
POB IJIT BDEMCHHLIX M CTPOIUTEJLILIX BOLONDOBOICE; KanTaXH
Ke ¢ KanuralpHeivi o61enkayy (B BHAE BOTOCOOPHNIIX KaMep,
ONMYCKHBIX KOJOJUEB U T. 1.) B Bojo3afopaXx NOCTOSHHO Hel-
CTBYIOLIEr0 BOAOCHAOKEHMs, NpY HAJIHYUN NOCTRTOUHO MOUIL-
HEIX U HaJCKHEIX HCTOUIIMKOB.

6. YcTaHOBIEHHE 30H CAHUTAPHON OXpaHb

YerauoBiaenrne 30H CapHTapHON OXPAHL! NON3CMHBIX HCTOU-
HHUKOB TMHTBEBOTO BOAOCHAG)NKeHHA HAXOJIHTCS B KOMIETEHI[HH
opraHoB caunutapHoro Hazazopa. Ilpw ruaporeosorageckoy
MPOEKTHPOBAHNH BOI03aCOPHBIX COODVIKEHMH ClelyeT oOrpa-
HHYHBATHCH JUlIb pa3pabotkoil o6mwuX THIAPCTeOTOTHYECKUX
pEKOMeHIalHl, yyeT KOTOpPhIX TPH YCTAHQBJIEHHH 30H CaHH-
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rapHofi oxpaHbl OpraHaMu CaHUTApHOro Halsopa ABJASCTCS
0653aTeJIbHBIM.

B cawurapunom oTHOUEHHH BeCh pafioH pacloJONKeHHq
BOJ03a0ODHRIX COOPY2KCHHH, B COOTBETCTBHHM C CVILECTBVIO-
muMyu  modoxkenusayu (nmocrarosienue IITMK »w CHK CCCP
Ne 96/834 ot 17/V 1937 1), nvoxer Owith pasfir Ha:

a) 30HYV «CTPOTOIO PEXKUIMEY;

6) 30HY «OrpaHUYeHHIl»;

B) 30RHY «HaGAI0Ienil».

Ilpu ycraHoBienus rpaHmil U pa3vepoB 5TuX 30H HeobXo-
ZHMO DYKODOACTBOBAaThCH, IIaBHLIM 00pason:

a) pesbedOM MECTHOCTH H XapakTepol H3Pe3aHHOCTH ero
runporpahuueckoll CeTnio;

6) reoJIOTHUECKHM  CTPOGHHEM U THIDOTEOJOrHYeCKHMH
yCIoBUAMY  pafiona pacnosoxenna Bonxozabopa (xapaxrtep
HaNIaCTOBaHHH NOPOJ, CTeMelbp WX IMDOHKIIACMOCTH H MOIL-
HOCTh; YCJOBHS 3aJieTaHus, NUTAHHA W JAPeHaxa TOoA3eMHbLIX
BOIL H T. N.);

B) XapaKTepoM 3aCEJEeHHOCTH M TPOMBILIIEHHOrO Da3BUTHS
patona.

ITpn sKennoaTauuu rayboKHX apTeamanckux 5ol ¢ oOTAa-
JIeHHO! 06./1aCThI0 NUTAHHUA O6bIYHO GLIZ2eT AOCTATOUIBIM Orpa-
HIIYHTBCSA YCTAHOBJIEHHEM 3CGHBI «CIPOIOTO pexkuMas B IIpec-
Jax yuacTKa pacuosaosKeHHust caMoro Boaosafopa. B stox
ciydae HanoOHOCTh B BbIJEJIEHUH BTCPOH U TpeThbell 3ou
O6BIYHO He RCTPEUaeTCs.

IMpu axcitoaraupn Heray0OKO 3a/eraloniix apTesHapCKHX
HJIM TPYHTGBBLIX BOT W OTCYTCTBHH HAJEKHOH H3OJAUUM BOJO-
HOCHOTO TODH30HTA OT IIOMAJ4HUST B HErO TOBEPXHOCTHHIX
3arpsi3HCHHIT, B 30HY «CTPOrOro DPEIKHUMA» NOMKHBl ObITh BKJIO-
ueHbl HE TOJBKO CaMu BON03aBOpPH, HO ¥ HCTOCPEACTBEHHO
npHIexaliue K rojsio3abopaM VHaCTKH, HA KOTOPHIX 110 penbedy
MECTHOCTH H TeOJIOTHUeCKHMM YCJAOBHAM C7elyeT ollacathes
YCUJICHHOTO 3aTpsI3HeHHA BOJOHOCHOTO TOPH3OHTA (HAnpuMmep
VTOHCHHE Wi IOJII0Q HCUe3HOBEHHE TIOKPORHOTO YexJja, mepe-
X01 CVIVIHUHUCTHIX OTNOXKeHH{l MOKPOBHOro uexmaa B JEerkKolino-
HUIlaeMble 3ePHHCTBIC OTJIOXKeHud # T. 1.). B 30HY «crpororo
peXxuMay oI bl 66ITb BKJIIOUEHB! M BCE G3PACTIOIOKEHHbIC
HACEJCHHbIC TYHKTH! ¥ NPOMBIIIIeHHbIe Npexnpustas. Ornaten-
HBIE HACEJIEHHBIE TYHKTHI U TPOMBIIJIEHHBIe TIDE ATPUSATHS, HaX0-
NSIHeCss OT BoOJle3alopnB HA PacCTOSHUM 1—3 K, HOMKHH
6BITE BKJIOUEHB! B 30HY «OrpDaHHYeHUH», a BCst OCTanbHad
o aib B 3THX TpelesaX — B 301y «HAGMOReHuii». ITH pe-
KOMEHJ AU OTHOCATCS K BONOHOCHBIM TODH30OHTAM B [ecya-
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HbIX TIopoax, OJs TPeIUWHOBATHIX Ke TIOPOT 30HBI QrpaHuue-
HHll ¥ HaGmofeHHl paciIUpsIOTCA 10 3—9 KA.

[lpu HamMuuu THIPABJIMYECKOR CBSI3H IKCILTIOATHPVEMOTO
BOTOHOCHOTO TOPH30HTA C PBOJAMH OTKDBITBIX BOJTOEMOB
AoMxkHa ObITh YCTaHOBJCHA 30HA «iabMaIOJeHUli» 3a CaHHTap-
HBIM COCTOSIHHCM TIOBEDXHOCTHHIX BOI.

[Ipn ycraHoRIeHHHM TpPaHHIl CJIelyeT HCXOTHTh HE H3 reo-
METPHYeCKUX (DOPM BHIZEJACMBIX 30H, a DVKOBOACTBOBATHCS,
rJaBHBIM o6pa3oM, penpe)oV MeCTHOCTH, Te0JIoro-THAPOTeo-
JIOrHYeCKUMH VC/IOBUSMH pafioHAa M pacnoJoKeHHeM HCTOYHU-
KOB BO3MOXKHOIG 3arps3HeRHd MO0JA3eMHBX RO,

Fnasa V

BYPOBBIE CKBA)XHHD!

1. O6umue 3amMeuyaHud

Konerpykuuu U crnocobul Gypenus 6YpoBbIX CKBaXXKHWH IJs
9KCMN0ATAUHH TOE3eMHBIX BOJ 3aBHCAT OT reo0J0ro-JHTONOTH-
ueckoro paspe3a pafioHa, riavOHHLI CKBa*KHHBI, KOJUYECTBA
BONOHOCHBIX TOPH30HTOB U TIPOEKTHPVEMOI'o TUMa HacCOCHOTO
oGopvnosanus. Ilepen npuctynow k GypeHuHio Ha OCHOBaHHM
MaTepHAJIOB THAPOreoJIOrHueCKUX H3BICKAHHIT COCTABJSAETCH
MPOCKT GVPOBOH CKBa)KHHBI, B KOTOPOM LO.JIAKHbBl COMEPKATLCSH
CAeVIOMHUC CBeJIeHHs:

1) rny6uHa CKBaXUHBHI,

2) reos0ro-JMMTONOTHUCCKUN pa3pe3 CKBaXKHUBbIL,

3) ray6una sageraHus, MOUIHOCTH H CTATHUCCKHE YDOBHH
BOJOHOCHKX TODHM30HTOB, KOTODKIS OVTIVT MNOHTEHKE CKBAXKH-
HOfl, a TaKKe THUI TOA3EMHLIX BOA (TPYHTOBBIE, HATIOPHBIE);

4) pavaJbHBIT U KOHCUHRIH JHManeTphl CKBajXKUHbI;

5) nMHaMeTpPHl M TOJ0MKeHHe ofCaiHbIX TpPyO I KperJe-
HUST CKBaXHHBI;

6) He0GXOMUNMOCTE M CHOCOOB 30K NMPOMEKYTOUHBIX
BOJOYOCHBIX TOPHU3OHTOR;

7) nonoxeHue (unbTpa, €ro Juarerp, AJIHHA H KOHCTPYK-
nus;

8) ykaszaHysi 10 opraHu3an¥d U NPOU3BOJCTBY OMNBITHBIX
OoTKauek M oT00pYy NMpol BOJKl M3 CKBaKUHBI;

9) pexovenzaiuu no Bribopy OypoBoro 000pYHOBaHHA H
cocc6a GypeHus;
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10) nonoaHuTeNbHHIE YKA3aHHA MO THAPOTEOJOTHUECKUM
HaC I0JeHUsIM ¥ Te0JIOTO-TEXHHUECKOH JOKyMeHTaumun pabor
u np.

Takuy 00pa3oM KOHCTPYKDHS CKBaXKHHBHI H CHOCOG Gype-
HHA JOJIFHB OMPEdeNIATHCST MMPOEKTOM.

Ecan pas cocTaBieHHsi Takoro npoekTa HeT JOCTATOYHBIX
HCXOJHBIX MAaTepHAJOB KX €CJH pas3pe3 H BOA0OSHILHOCTh
TODHBIX HOPOM, @ TakxXe KauyeCTBO NOJA3CMHBIX BOJ OTJH-
yaloTest GONMbUIOH H3MEHUMBOCTBIO, CKBAXKHHA CUHTARTCS pas-
BEOYHO-3KCIIOATALIMOHHON U MOXKeT ObiTh BKJIOYEHA B IKC-
MI0ATALHIO JIHIIb NOCJe TNOJMy4YeHus GNarOnpHATHBIX MAHHBIX
0 KayeCTBe H KOJHYECTBE MOJ3EMHBIX BOJX, BCKPHITHIX X
Onpo6OBaHHEIX B MAHHOH CKBaXUHe,

ITo s1MM npHuYHMHAM NpOEKT pPa3BedOYHO-IKCIJIOATALHOH-
HOIl CKBAXKMHEI MOXET COMAEPXKAThH B Cefe MO HEKOTOPHIM BO-
MpocaM NpeLNONOKUTENbHBIE CBeJEHUS] U JOMKEH Ipeay-
CMaTpHBATb HEKOTOPHIA «3anac» B T/yOUHe GYPeHHS W Hauafb-
HOM 1HaMeTpe CKBaxuHbl. Tak Kak GypeHue paspemoyHO-
SKCIIIOATAUHOHHBIX CKBAXHH JNOMKHO COMNPOBOXKIATLCR 60ec
TIATeILHOH  T'eoJioro-THAPOreOJOrHYeCKOH  MoKyMeHTaiuek,
HEKOTOpble CHOCOOL GYPEHHA NJS NMPOXOAKH 3THX CKBAaKHH
HETIPHMEHHU MBI,

2. KoHcTpykuHu 6YpOBBIX CKBAXHH

B KoHCTpYKUHH 6ypoBOll CKBAXHHLI BbIACSIOTCS CIeNyIo-
niMe ocHoBHble uactu: (puc. 11): a) yereeBas wam OroNIGBOK,
6) BCTOMPOBOLHAS HAH CTBOJN W B) BOIO-
npremuas vacte (cM. rmasy V).

a) YCTheBasd 4acTe HAU OTONO-
BOK CKBaXHHBI

Bodongododnae Konctpykuns ycrbesoft yactu ckma-
vacine KUH JOMKHA NpeTycMaTpUBaTh HaLeX

HYIO 3alIHTy TON3eMHBIX BOJ OT TNO-
[ BEDXHOCTHOTO  3arpssteHus, TDoYHoe W
BodonpuemngR  VIOGHOE NSl SKCIJOATAUHK COeNHHEHHE

1 Ygcme ofcanyplx  TPYy0 € BOJONOIBEMHBIMHU
- Tpy6avii HaCOCHOH YCTAHOBKH.
Puc. 11. Cxema KoH- BonoHenponunaeMoets  CoenuHeHHIH
CIpyKuuu 6yposof yCThd ‘6_\,7})OBOI?I CKBAXUHBI OCCTUTAETCH
CKBAXHHH TIPH MOMOUIX 2ABTOTeHHOH CBapKH, 371eK-

TPOCBADKH, HaBHBKH KeNne3HbIM CYPUKOM,
IIPOKMAKH PE3MHOBRIX KOJIell B CTHHYThIX GOJITAMH CTHIKAX,
HalHBKH CaJbHUKOB M3 TIPOCMOJEHHOTO KaHaTa M T. 1.
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KoHCTPYKUHA YCTLA CKBAXKHHBI N0JsKH2 obcclieudBaTth BO3-
MOYHOCTb DEeMOHTa M YUCTKH CKBAXHUIR, NJA HeTaledl xe, HE
nodsexalqux pasbopke, XKenarcJbHO TIPUMEHSATb LEMEHTHYIO
3aJ/IHBKY.

Hekoroprie Tunbl KOHCTPYKUUHA YCThs MOKa3aHB Ha pHC.
12—15.

B npoekre orosoBka Heo0X0AUMO MNpelyCMAaTpHBATh 3a30p
Mexny ofCafAHBIMH M HaCcOCHBIMH TpyBaM# M OTBepCcTHe BO

Bosdywman moyta ((f /f -
Y DY BHUK z 5‘;7 5 R

OIm KOMIIPECCopa Uﬁ ngo
Mypima: ~—— ?
Korena AN
attid g Bodorodyemnag
§ 17?3 mpyoa
Narmpybox T
M| | Brawey Jomxen
Mygraa_ Uil boim bﬂaﬁwfrﬂo
Umﬁepcmue ang i UH% éé%”‘é’
3ame, {
HA ﬂfia /gmf- :
petiTao bo.
30’/1(/5/(0
UEMBHITIOM
Mypma— T

Uﬁcagm/e /

mpyost

Puc. 12, Yctbe ¢ paspesHuiM (aauueM H na-
Tpy6KOM € BaduBKOH

(iaHme AJst 3aMepa yPOBHS BOIbl B CKBAXKHUHE, OTBEPCTHE BO
(1anue 3akpuiBaercs npoOKoll ¢ BUHTOBOH Hape3Ko#d MM GoJ-
toyM. Ha BojonoabeMmHBEIX TpyGax YCTpaHBaeTcd KpaHUK s
or6Gopa npob BOJHL

s yno6cTBa MOHTa®a HaCOCHBIX YCTPOHCTB H IOCJeNyIO-
IIIET0 TEXHHYECKOrQ HaA30pa 3a HHMH HaJl YCTbeM CKBaXHH
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e lIe PEKONCUAYCTCS YCTPAHBATL HACOCHLIC CTAHUMH, e/l
3TO HE aBJAeTCH OC3YCI0BHO 1HEOOXOAUMBIM 110 TEXHHUCCKUM
CCOOpaIKEHHAM.

JST 3alUIbl LIAXT OT [POHHKAHHA B HUX TPYHIUBLIX N
NCBEPXHOCTHBIX  BOJ  TIPHHHUMAIOTCE  CJAeIYIOILHE  Mepo-
TpHATHA:

1) maxTel yci1panBaloTes Ha He3aTallInBae)Moll TeppHUTOPHH;
2) BepXHe¢ CTPOECHHE IUAXTHl BO3GHIIIAETCS HAJ I0BepX-
HOCTLIO 3eMJIE Ha BBICOTY

e aenee 0,20 g ~— 1

3) ©OT Bepxuero Cipoe- awme
HOS IaXThl YCTPausaoTcs RS §’5
OTKOCHI, OIBOAAU(ME  MIO- S 7 o o/,ﬂ 7
BEPXHOCTHBIE BOAK B CTO- b resnn £
son g b A e
iﬂh\ ] gl R

4) BOKpYI CTeHOK HIaX- ’7f7€fig’“”‘ A8 /g’“gbéﬁ
TLl JedaeTcs  3aMOK U3 SGCEANE T {ﬁ _
AGIPHOH TJIIEBl TOAMPHOH € §g,§;g
He wmeHee 0,bm, amoBepx-

HOCIbL 3aMaliuBaeTcsd Ha R ALY 2
paccTosiHuu He MeHee 1 P Hogw
OT CTElOK;

D) Cl1e€HKH LIaxXThl IUTV-
KAaTypsATCAd H3HYTPH, a NpH
BBICUKIIX TPYHTOBEIX BC-
AdX — U CHapyXH;

6) moaq maxTel JesaeT-
cd u3 yTpaMOOBaHHOH TJid-
LD TOJILIHHON  He Melce
0,1 & w1 u3 Gertona ¢ ne-
MEHTHOI IITykaTy PKOH TOT-
ot we aence 0,07 4 v )

Oro.10B0K CKB2XHHBI H =SB R ?8
1axTbl JJISA 3KCILIoaTalllin - |
I0I3€MHBIX  BOJ NITAHCO-
BEIAI HACOCOM H300paKelsl
Ha pHC. 16, HQHTPO()QX{HHH Fuc. 21. Ciemua ooop)AOBamm 0i'0-
HacCoCCH, QaCHOJIO}KeHHbIM AOBKA CKBAMHHW /17 pasielibliofi aKc-
B HACOCHOH CTaHNHYU Ha  mioatalud A3yX GOHTAUHPYIOIHX BO-
[IOGCPXHOCTH  3eM.IH, — Ha AOHOCTHBIX TOPI3OHTOB
puc. 17 w wHacocom THuOA
Papro — rza puc. 18. Orogerck ¥ LIaXTa CKBaXKHH JJs 3KC-
froartalitt NOJ3€MHBIX BOJ MPHE MOMOMLIL 3DJAHPTOB C Ilell-
TPAJLIEINL pacnoJoxenuca Tpy6 nexazauwl Ha phic. 19.
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Orodouku  Qoutauipyioilux ckBaxin (623 OpHIyAHTE b
HOIl OTKZ4YXH BOJIbI) JOMKHBI HMeTh HPUCHOCOGJCHHS JJid
pery JMPOBAHUS pacx0/ia W NPETOTBPALLCHHUS THIPABIMYECKOTO
yJlapa, 4To JOCTHraeTCss nyTeM Hapau(UBaHHsg BOJOMNOTBEAM-
HOH TPYyObi, YCTPOHCTBOM MeAJICHIIO 3aKpbiBaWOLLeHCa 3a-
ABHIKKH; NPU OOJbLIMX HAllopax yCTaHaBJIMBACTCS BO3JYIUHBINA
xojinak. Pasfop BoAbr noTpefuTesAMH  HOKEH  OCylle-
CTBJIATLCA 113 BOJocOopHOro pesepsyapa. THOB Oro/iOBKOB
(POHTAHHPYIOUMX CKB2XKHH TOKa3aHbl Ha puc. 20 u 21.

Ecan maxta Hajg yCThedM CKBaXHHBI He YyCTpauBaeTcs,
BHELIHsiA KOJOHHa 00CcajiHeIX TpyOd MOJIZKHA BO3BbLINATLCA
HaJ TOBCPXHOCTLIO 3€MJH Ha BHICOTY He Mence 0,3 a. Boxpyr
TpyObl HJIM PyHIaMEHTa HACOCHBIX YCTPOIHCTB, B KOTOPHIH 3a-
Aedsipalotes cocaanbie TpyOH, yCTPauBAETCs TAMHAHBIE 3aMOK
M OTMOCTKA& MOBEPXHOCTY, Kaxk 3T0 OBLIO YKa3aHO HJIs LHaxT
OYpOBEIX CKBAXKHIL

Ha nepuox BpeveHH OT OKOHuUaHusi OYpeHHs BO MOHTaxKa
HACOCHBIX YCTPOHCTB oOcajfHbie TPyOh MOJIKHLI OBITH 3a-
LIMLICHB! TIPH IIOMOLIH KPBIUKH H DBpPEMEHULIX MPOoGOK OT Io-
CTYIVICHHSI aTMOC(CPHBIX OCaZKOB H 3aCOPCHHI.

6) BoanonpoBoauas yacThb CKBAXKHUHE

EBononpoBoiHast 4acTh CKBaXKHHBI 3axpeniasieTcss obcaj-
HBIMM TPYOaMH, KOTOphie JOJKHBL:

a) obeclicydTh Hampap.JeHue OGYypoBOro cuapsga B Ipo-
necce OypeHus;

0) NpCAOXPAHMTD CTBOJ CKBAMKHHLI OT OGDYIISHHS H OILIbI-
Dol HCYCTOHUYMBEIX TIOPOJL;

B) NpeJoTBPaTHTE CMIUIHBAHKHE PA3THUHBIX BOJOHOCHbLIX
FOPH2OHTOR, LHPRY.IAUHIO TNOA3EMHBIX BOJA BTOJL CTBOJA
CEBaxHObl 1 MOPUY SKCIJIOATHPYEMOTO BOJOHOCHOTO TOpH-
30HTA;

r) ofccrmeudTh yeTanoBKy (iliibTpa H HACOCHBIX YCTpOHCTB.

B xaxiofl crxpaxkune B Hauade OypeHHs o0s3aTeNBHO
VCTallanInnaeTCsl «HanpasJdsioliasy KoJoHHa TpyO, HIM KO-
AyKTOp», KOTOpast LO/DKHA O0CCHCUYHThH BEPTHKAJIBHOCThL LaJib-
HeHwero GypeHUS, TPeLOXpaHiHTh YCThe CKBAXKHHBL OT pas-
pYLIEHHsT 11 MOJHOCTAIO H307IHMPOBATE  «BEPXOBOIKY». ITa
KOJIOHHZ  TpYO  JO.AHAQ  NpoliTd  TNOBEPXHOCTHYIO  TOJLLY
PBIXJIBIX TIOPOA H BPE3a1LCH CBOHM BaulMaxodM B BOJOYNOP-
Kbl cnoft Ha ray0uny ue uernee 2—3 . [lpu ortcyreTsHM
BO/IOYIIOPHOIO €04 HA JOCTVIIHONI rayfuiie Oaniviak NepBoH
KOJOHHEI 06CajublXx TPvO CTABUTCH B I€MEHTHOE KOJbIO,
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a NPH HAJHYMM 3aTPA3HSHIBX HTH CHJIbHO MHHCPAIH30BAHHBIX
RO MOBCPXHOCTHAS TOJILA TIOPOJ  NEPCKPLIBAEeTest  JABYMs
KogonHaMu ofCcaiHuX Tpyd C 3aMHBKON MCXKTPYOHOTO HpO-
CTPAHCTBA ILEMCHTOM.

ITow Beex BHIAX yAapHoro OypeHHst B HEYCTOHHHBBIX
nopoAax o8caTka CKBaYKIHL TPYOAVH OPOH3BOAUTCSA BCJIEL 3a
GypeHiieM, a B OILIBAIO-

HlHX Jopoaax — ofepe-

»aet Oypenue. ITo ycio-

BISIM NMPOXOAKH raylitia
flocasikili Ka 1oH KOJIOH 5‘37’{“;”‘

i

[
HbI Tpy® MNpHIKMACTA (207 i’
okciao 30 # M pexe :
40-—50 M, Bo 3TOT Hu- 42’{?""”’
TepBal MOKET  Cylie- (‘6]
CTBEHIIO H3MEHAThCS, TaK
Kax BCTPEUCHHBbIC TIpH 324
Gypenui BOJICHOCHBIe TO- (127
PH3OHTLI JNOIXKHBI ObITh 4
H3CJHPOBAHLI 0COGOM Ko-  Z/9mn N 375 I
1GHHON ofBcaanux TPyO. 87 j (129 i
KoauyecTBo  KOJIONH 1 o , 27 g "
AIaMeTPhl oBGCcaHbIX {:6:;1 : (10 l
Tpy0 3aBuCAT OT HX » 210 o H
copraMeHTa: TpyObl ¢ ! [8”"5" i
TOJCTOCTEHHBIMH My(Ta- 7l
MU ONyCKaIOTCs € Iipo- /c;‘a,w,f v
MYCKOM OJHOTO TPOMC- {57 -

KYTCUHOT 0 qHaMeTpa
(puc. 22), ¢ o0TOUECHHbI-
M Mydramn — Ges
nponycka KOJIOHH H, CJe-
J0BATEIHHO, MOTYT 00€- N
CTIEUTTh 3aKDeiLIeHHe

. P @~ C TOACT: cTeRNLA My JTamir (OpM. cTauTanT);
CKBaXHUHbI Ha B0J€C 5 corouchnbsn MY 3TV (CTUH1LPT byppoaa)
3HAUHTEJABHYIO TJyGHHY.

KosoHKkoBOE M poropHoe OypeHHE € TJAMHHCTBIM pacTBO-
POM TIPEIOXPAHACT CTCHKH CKBaYKMIi OT OGpPYUICHHST W ONJIBI-
Balus, NOITOMY MOCJC YCTAHOBKH I\OHI{\‘\TOQE} " ladbHelfee
6}'pCHHC MOKET MPOHM3BOAMTbCA Ge3 obcaanbix TPyS HA ray-
GHHY, JMONYCTHMVIO II0 TEXHUYECKHM VCJIOBHAM NPOXOIKH, Ha-
IIPUMED HENOCPeICTBEHHO [0 SKCIJIOATHPYEMOTO TIODH30HTA,
[Tpu stoM crocoGe Gyperus xosokHa oGCagHBIX TPyO oOcTa-
HAB/JIMBACTCH B KPOBJIC BOJONOCHOIO TOPHU3OHTAZ H U3OJHPYET
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BCIO BLIUJENENKAIIYIO TOJIIY [epojJ U NPOMEKYyTO4Hbie BOJO-
HGCHBIC TOPH3OHTHI.

Taxus 0o0pa30M UYKCIO0 KOJOHH 06CaiHbIX TpyO, KOTOpbie
HeOBX0AMMO TPHMEHHTh [T 3aKpereHus BOAONPOBOAHOM
YACTH CKBaXHH, 3aBKCHT OT TrJIyOMHBI CKBaXKHH, cocCTana
MOpoJ, KOJNHIECTBA BOJIONOCHBIX TOPH30HTOB, crocoba Gype-
HHST W copravenTa oGCaiHbIX TPYO.

Havamsuwit guayetp o6caiunix Tpy0d onpeieIseTcs 1o
KOHEYHOMY 3KCII0aTaiIoHNIoMy AWaMeTPy, KOTOPHH j0.1KeH
oBeCnCUMBaTh YCTAHOBKY B CKBXKUHY (HIHTpPA HaAACKaICH
KOHCTPYKIHH H HaCOCHBIX YCTPOHCTB, Hampuiiep, jA1s ycTa-
HOBKH TIOTPYXKAEMOTO B CKBAXKHIY UEHTPOOCIKHOTO 7T12C0CA
9KCIJIOATAlMOHHBIH gHAMVeTp NpuHuMaercs He Mmeriee 300 .,
Rag spaudron — He neHee 112—150 aw. Jlag ysennueHus
9KCILIOATAlHONIION0 JAHAMETPA apPTEe3UaHCKHX CKBAXKHH HEKO-
TOpBIE KOJIOHHBI 00CajHbIX TPYO MOTYT OBbITh BhIPE3aHH Ha
BbhicoTe 1le MeHee 5—10 a w BBIIE Oaniraka NpeAbUIVILero
auaverpa o6caiHbX TPYG W M3BJICUCHBI C 3aJeIKOH MEXKTpyC-
II0TO 3430pa OJZHHUM H3 croco0oB, NMOKa3aHHBIX Ha puc. 23.

Kaskmas kKoJonHa ofcaaub'x TpyO, onyckaeMEiX B CKBa-
JKMHY TpH Tepexoie Ha MeHpHIKI jfuaverp Oypenus, H0.1KHa
3aaBJHBATHLCH B BOJOYHNOPHYIO MOPOTY Ha IJIyOHHY HC MCHee
1,5—3,0 x# Ge3 BpalllCHus NPH NOMOLIY AOMKPaTa Ul RaBujib-
HBIX DPO.THKOB.

[Tpu orcyreTsHH  BOJOYNOpa MJAX  HEJLOCTATOUHOH  €ro
MOUIHOCTH, a TaxMXKe OJisg H30JAIHNH BOJOHOCHLIX TOPH3OHTON
TIpUMeHsicTCH 3ajaniaupaliie TPyG B HMCKYCCTBEHHRO COo3Janae-
MYIO TJUHSHYI0 TpoOKy HAH Hojbaunaudas 3a71146Ka HeMenTa.
Jlasg stoli meaw Oypenue y 3a60st CKBaMMHLbl BCIETCA € pac-
MHDHTENEM, pacllipeHHOe INPOCTPANCTBO H UY2CTHUNO BhIlie-
nexaninli ydactoxk B TpyGax TpamMOyerca yKUPHOH IUHOH BJH
3ajuBaercs UeMeHTon. 3aTteM BCs CKBaXKUHA JCOBCHXY 2arol-
gaercss Boaoll, TpySa repMeTHUECKH 3aKpbIBACTCS KPBIIIKOI
u 0e3 BpanieHua 3aJaBIHBaeTcst A0 3a00s, BeIKMVAT TJHHV
WA EMCHT 1o 3arpy0HOMY NPOCTPalCTBY Ha HeoUXOAHMYWO
pbicoTy. KOHCTPYKIIHH BOJONPOBOAHOI YacTy CKBAaKHH H TIO-
JOKEHHE TJHHAHOTO M IIEMEITHOTO TaMIoiioB 11308DakeHk
Ha puc. 24.

B Ttex cavyasx, KOTAa JKCIJAOATUPYCMLIT BOJOHOCHBIH
ropH3oHT TIOgpasfesdeTcs HA  OTHAEIBHLIE  3Ta)XH, TO-
cHICIHHe o0CagRBIME Tpybayll He HU30JAHPYIOTCA, He H30.-
pyIOTCSl TaKiKe OTACbHbIE BOTOHOCHBIE TOPH3OHTBEL, B KOTO-
DBIX YPOBHH BOjbI HMEIOT OJHHAKOBble aGCOJIOTHEIC OTMETKH,
a TO3eMHLIY BOAB 00.1871a10T CXOAURNT XHMHKo-OaKTepnono-
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FTHYECKUM COCTaBOM, 4YTO JOMNYCKaeT COBMOCTHYIO 2ZKCHJI0ATa-

LHIO 3THX TOpPH30HTOB (pHuc. 24, e).
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Puc. 23, 3agenka nepexooB 08CafHnX TPYyOl:

a — canpHMK €O CBHHIOM;

0 — CcaIbBHK C KAHATOM;

g — 3aT1B5A [EMEHTOM;

2 — CBHHIUCBOE KOALID — K.UA C W e.ie3HbiN 6alIMaKon.

A — OOATOTOBHTCABI0R NOTOWCHUE; b — o%oHuaTe IbHOC NOJOK{EHE

Jlns1 3akpenJieHts] CKBaXKHMH NPUMEHSIOTCS, [JIaBHBIM o6pa-
30M, UeJBHOTSHYTHE WX CBAapHHE 00CajHbe TpyOnl C BHHTO-
BeIMHM  COeJIMHeHMsMy, KJenanwsle TpyObl Ha HiTepBanax
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PacCHoJOMCHIA [30IANDYEMLIX BOJICHOCHLIX TOPH3GHTOB MOIYT
HponyCKaTh BO1Y 0O HSTIJIOT}I\,';T,I;,. Lo

3. Crnocofr: Gynenua

Ilpn yerpeiictBe CKBuXNHHE 115 BOLCCHACKEBHT SIOTYT IPH-
MCHSITBCS BC@ C) L(ECTBYIOL{HE CLOCOOLI OV penust:

a) pYUHOII VAApPHO-BPal4Te I blILL;

0) MexXaHHUSCKHI y,f[aDHbii"i‘ D) na nitaur x,?) Ha KaHarte;

B) Mexapmuecknil ppamarcasuuii: 1) reooukoruii, 2) po-
TOPIbI.

Kaxzoumy H2 9THX ¢ilolal0R HPHSYVILN Te W.iB Hibie J10-
CTGUHCTBA 11 HETOCTAIKH.

Py'u GC VIEDHO-BpaIMATLHOS Bypenne He TpelyeT CJoK-
HOIG O0OPYAOBALMA H MCXaHHYECKOI SHCPruH, KBaAuHIL-
popanuniX pabowx K OGOJbIHX NCATOTOBATENSbHHX H Opra-
nusanronumx  paboT, RO 3aT0  OHG  OTJiMuYaeTcsl MaJoH
CKOPOCTLIO NBOSOAKH, NOALEMA M CHYCKa OYPOROH TapHUTYPHI
U obcagHwix tpyO. lipuicysgerca 3ToT crioco6  aist OypeHus
CKBAXKiiH PIPGOJibU_[OIUI rIyOLiel U Magore JUadMeTpa HIM TNpU
ICBO3MOXKHCCTH MCXaHH3UponaTh pasoTsl.

Mexa .nmecz(oe yaapHoe 6}'peme OpIMenaeTcss BecbMa
IKPOKO 1 € 0oJswikM yernexod. Bypenne na mranrax or-
SHIY2eTCd  MCHLINCIT MPOLBBOILHTR-HGCTBIO, ueM OypeHHe Ha
KaHaTe, 30 3aTC O0CCHeYNRALT BEpTHKATBHOCTE H NPaBUIBHOE
coveinie Crpamuiin, uto oieryaer nocajiky TpyS ¥ YCTAHOBKY
HaCOCIbIX VCTpOY{CTB

Bpauarebice KoJoHkoBoc GypeHHe OTHUaeTCst 60JBLIOH
CKOPOCThIO TIPOXOILH B CKAJLHHX TOpoJax ¥ jgoluycKaeT 6oib-
Lo BBIXOA KOJOHHC o0cainkix tpvl, HO 3TOT crnocod Oype-
Hid  He ofecrneunpaeT BEPTHKAMLIIOCTH  CKRQKHHBL, HMECT
OTpaiHuCHHbLT Haua LHBIT HayeTp M Tpelyer 6oJiee CJI0XK-
Hero o0opyioBauns d KBajuhnUUpOBonHOH palGCHIlHL.

Bpauiarenstoe poropHoe OVpPCHHE XapaKkTepHusyeTCs Hau-
Gobureil CKOPOCTLIO TPOXOIKH, norr}c} aeT BbIXOI KOJIOHH
o6canunx Tpy6 no 300—500 4, HO 1pebyeT BeChbMa CJOMKHOIO
M TpoMO3/Koro o00pYAOoBaHMS, KBATIU(OUIUPOBARNON pabouell
CUJIBI U JiJIMTCIBNIOrO MEPHOAR ITOATOTORHTEIRUBIX paloT.

Kojacnkoroe W portopHoe Oypeirie, H\elIlle HaWBRICUINE
TEXHMYECKHC TIOKa3aTedH, HCAOCTaTOUHO INHPOKO IpHMe-
HSIFOTCST 151 OVpenus CKRAXKMH HAa BOJY M OUCHb peAKO HC-
MOMB3YIOTCS A1 OypCHMs  PadBeIOUYHO-3KCII0ATAaUHOHHUBIX
CKBAXKHI H3-38 ONAaCeHHUsl MponyCKa H <«2aMas3blBaHHS® BoJoO-
I'OCHLIX TOPH3OHTOB MPH TPOMBIBKC CKAdKMH BOJOH H TIJH-
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PUCTBIM  DACTBODGM. IDTH oriaceHdss OODBICHAKTCA, TVIABHBIM
oGpazoi, OTCYTCTBHEM JeTaJbHbIX, AOCTATOYHO OOOCHOBAH-

HLIX MCTOIHUCCKHX M HHCTPYKTHBHRIX YKa3aHAN 1O TeXHHKe
IIPCH3BOACTBA THJIPOTEOJIOTHUYECKUX HabaiodellMd U TeoJioro-
TCXHHYCCKOIT JOKyMeHTau4un 6ypoBbiX paboT.

IpurtenniocTh pasjnuHbBIX cliocofon Oypenusi, B -3aBHCH-
MOCTH OT CoCTapa TOpoj, rJiayOuMHBI H HA4YaJbHOrO JuHaMerpa
CKBAXKMH ocCBemiaercs B r1aba. 7, s3aumcrBopanHoil 1u3 UH-
cTpykuuu Mucrutyra Boareo [42],

Beibop OypoBoro craHxa 79 MEXaHMyeCKoro OypeHHus
CKBAXKHMH MOJKHO IIPOH3BOAMTL COrJACHO yKasanuam Tala. 8.

Tadaumna 8
CTaukn a5 MZXaHHUECKOro OypeHHsA

L ammAEE . rmeemom | el TVRAGMAT aw— M a e th g TR Y e A T = R e 3 1 S

HauGonb il Hanéonbr_‘uaﬂ
- - ) HauaIbHbIH rayGuna
Cnocofnl 6ypetus lapta cranra AHANCTD 6y peuns
B npwooiimMax M
¥Ynapuoe wranrozoe |Cranck Il1ysunoscxorc 16 200
Y napuoe xamarmoe KK-50-1V 6 £0
Cangepcon 14 8 75
Y A-75-111 12 90
Bapr 16 10 100
Apmcrponr 16 150
Ne 150 20 200
Y aapsoe kovEHHHpO- VA-123 12 125
BaHproe: WHa DITaWrax Bupr 15 12 230
W KaHate Ne 3 24 00
Bpawmareasnoe KonoH- KA-300 127/119 mu 3069
KOBOE KA-5%0 2197205, 750
Ho 12 156
BpamarearHoe porcp- PB-200 — 200
HO® PA-10) 13 400
r'B1-1000 12 1030
PP KUBOHHAA b :yx-
cKorocTias Jebe.ika
[Tapuunkoro 20 Boaee 10U
l

ITpu GypeHuy CKBasKMH HeoOXOJMMO TULATC/IbHO NPOBEPATH
HAEXKHOCTL H30JIAIHH TIPOMENKYTOUHBIX BOJLOHOCHBIX TOpH-
3outoB. [locte ycTpoicTBAa TVIMHAHOIO WX LUEMEHTHOrO TaM-
TOHa M3 CKBAXKHHLI OTYepHpIBaeTcss Bojda U 3areM Halb./o-
AAeTCs1 H3MeHeHHe YPOBHsSI BOABI B ckpaxHHe. [ToxbeMm yposHs
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BOALI MOKET OODACHATHCH 1M HEey/10B/IeTHOPHICABLIELN Kaye-
CTBOM TaMIOHAXKHBIX padOT (M TOrga UX CJleIVeT NO3TOPHTH),
WJIM TIPOHHKAHHEM BO/LI 10 COE/IMHEHHSN U TpeulHnar odcan-
HBIX TPYO.

Ecmii mocrtynalongagd depe3 ob6CaiHbIC TPYObl BOJAa MOIKET
He6GJIArONPUATHO BIMSATH HA KAYECTBO MOA3@MHBIX BOJ  SKCILioa-
TUPYeMOr'o TOpil30HTA, HEOOXOAHMMO MecTo Teud BOALI 3a-
KDLITh UeMeHTauueil 1M JONOJIHETeIbHOH KoJoHuoH Tpyo.

B npouecce Oypenus HeoOXOAHMO PeryispHO HU3MEpATb
BEPTHKAJDHOCTD CKBaxXKunbl (IIPHOODBI: € HJIAaBHKOBOH KOJOH-
Hoii, Illaxnasapoma, «¥YnapHuk»), OCOOCHHO eC/i TIPOeKTH-
pyeTcd omycTHTh B hee UEHTPOOCKHDLHI Hacoc (Tuna Papko).

Ipu cocrapieuun npoekta OypoBBIX CKBay<KHMH U TIPON3-
BOJACTBC paboT HEOOXOAHMMO Y4HThiBAThb ocofeirHoCid Oype-
HHA B cHend(UUeCKHX  THAPOI'eOJIOTHUYECKHX  YCJIOBHAX 1,
HAeHHO IIPH TIPOXOJKe IVILIBYHOB, BAIyHHO-I'2jedHBIX OTJ/OXKe-
HHH, 3aKapCTOBaHHBLIX TOpOA, Oypenuu B palioHax BeuHOIl
MEpP3JIOThl U TI€CKaX € BBICOKOHAMIOPHBIMH BOLaMH.

[Ipu Oypenuu B nabiByHax pafoTa HOIKHA TPOU3BOAUTLCS
KPyrjocyTouyHo ¢ 00g3aTedbHbIM — OreprrkeHyeM  00CaaKH
Tpy0, B OTHJBHBIX CJydadaX HeOoOXONHMO IPUMEHATH NPOTUBO-
jpapienie pa 3a00H TIpH NOMOIULM MOJaydH B CKBaxKHHY BOJbI
WM TJAHHHCTOIO pacTBopa.

BypeHne B BaJiyHHO-Ta/JeUHbIX OTJOKEHUAX IPOU3BOAUTCSH
C MOMOWbIO TAXKEJLIX J0JIOTbeB, HHOPJa NpuxoiuTcd 3albpa-
ChIBaThL B CKBaxKHlly BA3KYIO TVIHHY, a [ipH BCTPeYe KPYIHBIX
BaJyHOB TIPHMEHSiTh B3PBIBHbIE paGOTHI.

B saxapcroBaHHBIX TIOpOAaX ypapHoe OypeHHE 1esecood-
pa3Ho TPOU3BOAUTL C PpaCUHIMDHTENEM, KOJOHKOBOe OypeHue
C npHMeHenueyM apo6u He JornyckKaercd. BesejgctBue Bo3Viox-
HOCTH BCTPEYM MYCTOT H HpoBajga MHCTPYMEHTa, uTO OOLIUHO
BJleyeT-3a Ccoboli aBapud, HCODxoZHMO OypeliHe BeCcTH € 0CO-
ObIMH IpPeXOCTOPOIKHOCTAMIL,

Ilpu mpoxojake 30HBI BCUHONH MEp3JOTHI JOJIKHA IpHMC-
HATLCH ocobasi McToAuKa OypeHus, o6CaaKH TpyO, H3OIALHH
MEpP3JTOTHBIX WU TaJblX TOPU3OHTOB, BO H30erkaHWe 3axpara
HaKOHEUYHHKODR # TPYy® 4 NOPYH CKBAXKMHBIL

doHTannposaHie BOALI IPH OypeHHH [CCKOB € BBLICOKO-
HaMopHBIMH BOJAaMH MOKeT NOoBJAedYb 34 CO0Of CepbesHble
U TSXKeJplC aBapHui, NO3TOMY HCOOXOAMMO NPHHAMATL OCO-
Oble Mepnl AJA JIEKBHAAUHH CaMOH3JHBA H o0pasywiiuxcd
mecyaHblX NPoOOK B CKBaxKUHaX. g 3TOH wHeJs:

t lepgpobuo cm. Mrcrpysuun Macruryra Boarco [42].
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a) oGcaansie TPyOLI AOJMHLI OLITL OCOOCHHO TUIATJBHO
3aTaMIIOHHPOBAHBEl B KPOBJIe EO/L0HOCHOIO TIOPH30OHTA,

§) Ha MOBEePXHOCTH 3CMJM  Hapaninsaletcd olbcalHble
TpyObl Ha BLICOTY, IPERBIIAIONLIYIO HANOp BOAE, M OGypenue
TIPOU3BOJAUTCH C MEPBLIX HJIM BTOPHIX TagaTeid 6YPOBOH BhIIKK,

B) B CKBazKHle CO03/acTCsd NPOTUBOLAB/CHHE IPH MOMOLLH
cajbHUKa ©oOpaTtHoil TPOMBIBKH;

r) OypeHHe NpPH BO3MOXKHOCTH BeleTCs C TJIMHHCTOH IIpoO-
MBIBKOH WM YTAXKEJIHTE MY,

J) TpH OTCYTCTBMH YrpO3bl PpasMblBa CKBa>kKHHbI Harop-
HBIMHM BOjJaMu AJs yjo0crtBa OypeHuss Ha obcajHble TPYOr!
CTaBUTCS TPOHHUK C OTBOJOM BOJIBL! B CTOPOHY OT CKBaXHHEIL.

F'masa VI

KOHCTPYKU U ¢HJIbTPOB BYPOBBIX CKBAJKHH, HX
noasoP U PACUET

1. Koncrpykuun ¢uab1pos

ITo xapakTepy BoOJONpHeMHOH uYaCTH OYypOBBIE CKBaXKHIDI
Ha BOJLY MOXHO pasJesHTb Ha 2 KaTEeropuu: a) CKBA’KMHBI,
BOJOMpHUEMHasd YacCThb KOTOPBIX HE 3axpenadercs U QUIbTpel He
IPUMEHSIOTCS, M ) CKBa)KUHbl, BOJONPHEMHAs HacThb KOTO-
perx obopyayercd (pHIbTPaMU.

B npaxTtuke BojoCHaGKeHlss HaxXOJAAT NpPHMeHeHHC caMble
pasHooOpasHble KOHCTPYKUHH (QHIALTPOB, KOTOPLIE MOTYT OBLITb
CBeJleHH K CJEAVIOU{HM OCHOBHBLIM THIAM: a) JbipuaTsbie,
6) ceruarbie, B) IpaBUilHble U T) KOJOKOJbHLIE.

Jbipuateie QUILTPHI NpeacTranisioT coGoil HauboJsaee mpo-
CTYIO KOHCTPYKIHui0. B GoablINHCTBe CJyddeB 3TO MeTal-
auueckue TepdopupoBanubie TPYy6el ¢  KpyrJsii (puc. 23)
KM WEJNEBHAHBIMH (TIPAMOYrOJIbHBIME) OTBepCTHAMH. B He-
KOTOPBIX CJyuasix MOTYT HaliTM TpPHUMCHCHHe H HeMeTallld-
yeckue liiescTole QUIbTPLl, HanpuMep aepeBsiHHble (puc. 26 a)
dm ronyapusie (puc. 26 6). B neasx cosgauus naubonec 6.a-
FONPHUATHBIX YCJAOBMH JAJIS NPOXCKICHHA BOJABI B ULICJTHCTHIX
(burbTpax (YMEHbIIEHHS BXOJHBLIX CONPOTHUBJICHHI) IS
KelaTeslbi0 NpPHIABaTh Tpallelonaanpuyio Gopuy € yHIHPeH-
HOH 4acTbio, OOpamcHHOH BHYTPb CKBaxuHbl. Ilpuvenenne
IbIPUATHIX M IIeJHCTEIX (DUJIBTPOB OrPAHKUYEHO CPaBHUTEJIBHO
KPYIHO3EPHHCTHIMHM TPYHTaMH, TaK KaK BbIOJHEHHE OTBCP-
CcTUH MeHee 1 MM mpaxTHuecKu TpyAHO ocymiectBHMo. leau-
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CThIC (PUILTPBI HMEIOT DT HPEHMYLICTB NepCT HPYLHMU TH-
naMi (UIBTPOB -— O1CYICTBHEe HEOOXQIIMOCTH B pacxojoBa-
HUY JeHUHTHBIX MCTaJI0B, TPABHHHBIX MaTepuaioB i T. IL
Onnako nepdopaius jaaxe OOLIYHBIX (TPSMOYIOJBTBIX) LIC-
Jell fBIfercsd I0Ka JOBOJBHO TPYLOeM-
KOH omepanueit; nepdopupoBanHe XKe e
GoJsiee CJOKHBIX LICJeH (TpaneroHganib- '
HOll (popMbl) Yy Hac eile He HalaxKeHo. S
Ceryarsle ¢uabTpbl (puc. 27) noJb-
3YI0TC HauOOJBIIMM DaCHpOCTpaHeHHCM.
CoctoAT OHM M3 KapKacos (mepopupo- e
BalHbiX) TPYO, IPOBOJNIOKH, HAMOTAHHOI |L o5
CrupadbHO MU BAOJb TPYyObl H CayXa-
meHd onopo# 19 ceTok M (PUILTPOBOH
CeTKH, HAKJAaJblBaeMoil rmoBepx OIOpPHOH
IPOBOJIOKH Ha BCIO IIOBEPXHOCTH Kap-
KacHO# TpyObl. B ceruathix Quaprpax
HaXOIAT TNPUMeHeHnHe (uIbTPOBa/bHbIE
CeTKH PAaBJIHUHOrO IJIeTelud: a) Tpo-
CTOrO KBajapaTHOro, 0) KHUIIEpPHOIrO H
B) TaJiyHHOTO WJH MuTkajbnorc. I'a-
JIYHHBIE ceTku OoJsiee 1IpOUlbI ¥ MeHec
MOABepHKenbl  3aKynopke, I[O3TOMy B
IpaKTUKe HaxoadAT HaunbOJbLISC TpPH-
MeHenue, Pa3Mepsl TaJyHHbIX CeTOK Q0N
onpeneasioTes  HOMepaMH, BbIpazKeH- 0:208;
HBIMH uepe3 mpocTyio JApobb, B KOTOPOIl et
YHCJHTE]b pPaBeH UYHCIY HUTOK OCHOBEL, 9.
a 3HamenarteJp — UHCJAY HHTOK YTKa L]
(mpuxogsinuxest Ha 1 sunelHbld  JI0HM T::J: S

CeTKH) . T
K npeivyuectBaM cerdaTslx (Qulib- il =

;
|

A
; s
2 : Y
2 AR
I '
Sl T :L:L‘:

- ggy —— -

HOCIT,

Jnung_no HOOOGHC

i
-

TPOB CJAEAYEeT OTHeCTH HX XOpPOLIYIo
BOJONPONYCKHYIO CrIOCOOHOCTH M MPO-
cToty uaroronlenus. OaHnako ceTdaTbie . ‘
GuIBTPL B MEJKO3EPHHCTBIX TPYHTax, a uc. 25, Jlpuarsill
MCTAaMNMUYECKHH
TakXe MPH 3HAUUTENBHOM COLEPIKAHNH  gynirp ¢ KpyramMi
B BOJE iKesjesa, Mapranua, csoGoaHOM OTBEPCTHSAMH
YIJIEKHCIOTH M cepoBojicpoja ObicTpo
3aCOpAIOTC HJM paspyliaiorced. Kpome Toro, HexoCTaTkoM
ceTyaThlx (QHILTPOB fABJAAETCT HEOOXOAHMOCTb PACXONOBAHUA
HBeTHLIX MeTaqsioB (MeJIH, 070Ba, LHHKA ¥ T. IL).
Ipapuiinbie ¢uabTPbl COCTOSAT H3 Kapkaca H QUALTpYIOILeH
necyaHo-rpaBuiigod oOchimkd. B KaucctBe Kapxaca Moryr
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CoITe TIPHMEHeLBl ABPUATLIC TPy OL, CLTUATEC, KOD3UUHUAThIe
HHI KOJOKOJIbHBIE (RILTDTPEL

ITo cnocoBy ycrpolicioa oGCHUIKY, TpapuiiHble (HIBTPHI
MOTYT OBITL pasOLinl HA JBe TPYIAb:
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Fue, 25, Aupaatsie QUABTPH ¢ MCT BIAHLIMI OTBEPCTHAMIE

a ~— JeTeBSRHbIT;
6 — rouuapHuit

a) GuabTpbl, B KOTOPLIC mecuano-rpasuiipag odchinxa 3a-
TPy:Kaeicss C MOBCPXHOCTH 3eMJH 110C1e YCTAHOBKH KapKaca
(¢uIbTpa B CKBaxulie, H

6) ¢uabTpL, 0OCHIIKA KOTOPHLIX lecualio-rpaBUHHBIN MaTe-
PHAJIOM NPOHIBCANUICH NPSIRAPHTENLHO Ha NOBSPXHOCTH 3eMJId
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i Bech (uiinIp OMYCK20TCsi B CKBAKHHY B TOTGEOM BHJTE.
Cioza oTHOCATCST (QUALTEEI € 3aCHIIKOH I'PaBHSl B rKEJC3UYIO
IPOCTYI0 CETKY, OKDPVIKAIOMYI0 ABIPUYATyIO TpyOy, — QHIABTP
Crperepa (puc. 28), ¢ ofcumroil Kaprkacnod TpyOnl B CHELH-

famyties
aranxa <20

—

Jepebarnman
apobxa
bausraar

Pue. 27. Cetyarsiil Piue. 28, Tpasuituni
GUABTD ¢unLip CrpeHepa

aiplibie  KapMaHbl, YEpenfelinbie Ha Tpy e, — Kop3uHyaThle
u T .

(PUIBTPE! (pHC. 2\,)
Quaprprr Cupenepa u KOpsuHuarblii sujsioTed Hanbogee

coBepulerneinl, TakK Kaxk 34eCh o0eCHeuUnBamTCsl TLIATE b
HOCTL H CTporagd HnocJeloBarC/bHOCThL YKJAAKH MaTepHalloB
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3aculikd. Hago 3ayeTdrp, uTOo yCTPOMCTBO KOP3HHYATOTO
$nInTpa, no cpasHCHHIO ¢ ycTpofictsoM QuabTpa CrpeHepa,
HECKOJIRKO CI0XHEE.

'paBulinpii GuIbTY € 0OCHIIKOH Kapxaca € MOBePXHOCTH
3eMJIH TIoCJe ero YCTAaHOBKH B CKBaxHHe TpebyeT OOJBLIOTO
JuaMeTrpa CKBa)KHMHBI M BCIO-
MOTATeTbHBIX TPYO NpH MOCAOH-
ot obcwinke (puc. 30), a mo-
TOMY [pHMEHSeTCs CpaBHHTeNb-
HO peAXO (TOJbKO B Te€X «CJIYy-
yasgx, KOrjJa CKBaxKHHa HMeer
HeGo/bLIHe TJryOuHbI).

Puc. 29. I'raBuiinbiit Kop- Puc. 30. Muorocnotiamii
3VHYATHIH QuabTp rpaBiiiHbil HABTP ¢ Kap-
KacoM H3 XeJe3HbX mep-

dopupoBanHbx 1py6

Kenokoabhbie @uabTphl 00 cxeMe MOCTYILIEHHS B HUX BOJBI

MOApa3elsioTes Ha JABa THIlA:
a) ¢uapTp CHioH> (pHC. 31), cocrosmuifl H3 BJIOKEHHDBIX

OflHa B ADYIVIO IHJIHHJPDHYECKHUX BOPOHOK, C OlpeleseHHOM
BLICOTOH KOJbLEBOTO NMPOCTpaHCTBA. BoAa B BOPOHKY (HIBTpA
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NpuTeKaeT CHU3y BBepX, yepe3 ee HHXKHHA KpaH, ¥ Io Mepe
NOCTHIKeHUs BepxHero KoHLA Y3KOH YacTH BOpDOHKH Iepe-
JUBAETCAd BHYTPb (HILTPA uepe3 KOJblEBOH 3a30p (UIeJb).

B ¢unstpe Cumons nioiliaib
KOJIbLIeBOT0 TIPOCTPaHCTBA, 110
KOTOPOMY IPOHCXOLUT BepPTH-
THKAJbHOE JIBUXKEHHEe BOJbl
M3 [pyHTa B CKBaxKuHY,
ocraeTcsi MWOCTOAHHOH. BBI-
HeCeHHbIe BOAGH B KOJIbUEBOE
IPOCTPAHCTBO YACTHAUBl TPYH-
Ta OCTAIOTCS BO B3BEIISHHOM
COCTOSIHHH; YacTh Mx (6osee
KpYIHbBIEe) ocaxnaercs y HHX-
Hero Kpast BCPOHKH, ApyTas
XKe yacTh (6osee MenKHe) BHI-
HOCUTCA BMeCTe ¢ BOJOH
B CKBaXXHHY.

6) PuapTp KOHCTPYKIHH
uxK. IlepeBosnukosa (puc.
32), umelomMil Kapkachl H3
ABIpyaTelx TPy6 € KPYIIHMH
UM L{eJIeBH1HBIMH  OTBep-
crusivu, Ha s1i 1pyObl Ha-
CaXXuBaloTCd KOHHYCCKHE BO-
pPOHKHM, OOpaliedHbie IIHPO-
KuM ocHoBaHuem BHHM3. [lio-
Lagb IONepeyHoro CeyeHud
KOMbIIEBOrO  3330pa  MEXKAY
BOPOHKaMH INOCTeNeHHO yMeHb-
maeTcsd KBepxy H TIO3TOMY
CKOPGCTb JBHKEHHS BOABI CO-
OTBETCTBEHHO YBEJHYHUBAETCH
cHu3y BBepx. Dnarogapa arto-
My MeJIKhe YaCTUubl TPYHTA,
MOJHATbIE BONOH OT HUXKHEro
Kpasg BOpPOHKH, YBJEKAOTCA
B CKBaXuHy, & y OCHOBaHUA
BOPOHKH OCTalOTCH JHIUL HaH-
Gosee KpyIHble uyacTHUbl (K3

0200

! !
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Lméﬁ
o 20—
Jmna o wadolnocmuy

ol b )

S /-

‘l* : 1000 00
i L dwitl

Puyc. 31. Konokoan- Puc. 32,
HHH  QHABTP duavtp Ile-
CuMons pPeBO3HHKOBA

Hux obpasyercs Tax HasbiBae-

MBIH «eCTeCTBeHHBIH» (QUIBTP).

ITo cBoeft konctpykuuu K ¢uabtpy [lepebosnnkosa n0-
BOMBHO 630K (uiabTp Bpionkepa (puc. 33), TaKkxke COCTOA-
wui M3 pala KOHWYeCKHX BOPOHOK, OOpameHHBIX UIHPOKHM

G



ocucBatne: pukd, Hpndinuaapic? pagandiie STUX ABY X LOH-
CTPYKNMI  QHILTPOB  3aiJ0Ud4eTCH B TOM, 4{0 B QUABTpE
bprodxcpa 1icliajh  2KUEOTO  CeucHud  BCPOHOK IO BLICOTE
OCTACTCs MCH3MCHBOI, B TO BpeMd kak B ¢Quiaotpe llepenos-
HUKOBA KMBCC CedQlife  nocrenenito  vuonbmacres.  Taxu
o0pa3oM MO X&panTepy UDPONOM I¢hinl DO bl 4YePe3 BOPOHKI
GuibTp bpxil}H\Cﬂd Govame K diabipy Cuiions.

Ginptp  Cmioly, Kax noxesadu Haimu  aalopaTopHbie
HCMLITAIISl, B MEJKOSCDHHCTHIX HeCcKax TpeOyeT NpUMCHEHHS
necuyailo-rpanniigoii  odcblikd  {TIpH  OTCYTCTBHA  OOCHIIKH
BANBIBAET), B T0 BpeMa KaK (iIbTp
Tiepcso HIKCBA B TeX 2K€ YCJOBHAX MOXKET
padoralb U 6e3 OOCHINKH.

IIpeusry U1eCTao0M  KOJOKOJABHBIX  (PILIb-
TpOB [0 CPaBHEHHIO C APYTHMA  THIIAME
SRCICTUS MCHBIIAS BETIUHEIA COMpOTHBIE-
HIIA BXOIY BOAB B (QILILTP.

A5t u3roToBAeHUs Kapiacos QIIbTPOB
MOI'VT TPHMEHSITECH 2KeJC30, YyTyH, JNePeBo,

Puc, 53. Quinip Geton, Kepaiika, @apdop, mIacriacca
bpiouxej-a # Ap.; AAS GUOpHCI NPOBCJIOKH H CCTOK

MC1D, JAaTyHb 1 OpoOH3a.

[IpoionxiireanLBocTh pabotel @HJILTPA 3aBHCHUT Kax oOT
KOPPO3uiitoll CTOIKOCTH MaTepiiana, Tak H OT IOJABCPKCHHC-
CTH €ro MCXaUHYeCKUNM 1l XHMUYCCRHEM 34COPCHHAM.

Mexaniycckon  zacopeniic  GHILTpa TNPOHCXQOJAHT  BCIeT-
CTBHE MOCTeHCHION 3aKYIOPIKH €ro OTBEPCTHI MCIKHMU YacTH-
LAMH IpydTa Tpil JABUACIHHH BOTHL UCPE3  BOAOCHPHEMHYIO
YyacTh CKBAXKHIEL XHMHMYccxoe 3acopenue GHILTpA NPOUCXO-
JUUT BCJACNCTBL@ YaCTHuHOli MM MoJuofl 3alunku ero OTBep-
CTHIl BBHLEAAONIMAMUCS U3 BOJIbl YIJIEKHCIIBIMN COTISAMHM Kadb-
Litisi, MATHHS, Maptaiua, xenesa d Jap.

Kpoie Toro, B McCTax CBORTO CONpHKAcaHMg € QuIbTPOM
YACTHLBl TPYHTa MOUYT CLEe:MeHTHPOBAThCH JPYyr C JApYIoM
VIONEKHCA0TO!, M3BCCrLi0 MariHd, MapralileM, Kelae3oM Hap.
n oBpa3onaTh BOILOLLIPOHMILaeNMyio  maccy. OpraHuyeckuce
MpuMecH, BXOAFUIME BO MHONUX Cliy4dsiX B COCTaB INOA3CM-
LI BOJ, NOLPHIBAA HJ000Pasiibl LIOKPOBONM CTeHKH (UILTDA,
TAKKE MOFYT DBIZBA1H €ro 3aKkynopky. Ilpn seimajgeHin u3
rzo:u\ COACDIK2IKNC B Hell COJICH Kaoshns, Martus, »Map-
raugna Hommessa (f,‘.f,-“-,Tp 32K EBANT HX I CJAYXKHT OCHO-
3011 ,,,Jm GOppOLIHIE  BOJ0H 2HPOIHILACMOIT TICHKH.

Pa3p}m°xlm aMatepvasia GinnbTpa NPOHMCXOIHT, TVIALHDIN
o6pasoM, Beje1CTBIe KOPpPO3HUHLIX TPOLECCOB, 3aBuCALIMX
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OT CTEMNEHH MHHEPATH3AUHH M arTpeccrBuoecTH  MOM3EMHBIX
BOZ.

ITpn BbIGOpe MaTepHada anas GHILTPA B KAy TOM KOHKpeT-
HOM ciayyae HeoOXOJW\IO MCXOIWTL L3 CTeNell “IHepasii3a-
OHM MY arpeCcCUBHOCTH MOJARCMHBIX BOJ, a TaAXXe M3 HA)Me-
qaeMoro CpokKa 3KCIJIoATallMH CKBAaMKHHE.

2. Boioop Ttunma diierpa

Bonpoc o BbiGope mauSo.ee sdupesrinioio THNA (HIbTPA
NPeACTABJIACT  3HauuTeasnble  Tpyiancetu.  [lporenennas B
1940--1941 rr. B Hueturyre Boireo [2] . crnenwmassnas
Hay4yHO-TeMAaTHYeCKad U IKECTepHMCHTad biag — npopaloTka
Bompoca mnossotHia Gosec ofdocnodanHo lolclith K peidopy
pPalMOHaJ/bHEIX THIOB (QHILTPOB [Nt PasinulibiX TPYHTOBBIX
ycaosuil. B npoumecce 376ii paGotnt GbL1 coSpau U cuCTEMA-
TH3UPOBAH JOBOJbLHO OCWIMPHLIH JUTEpaTypHHIT H apXMBHLIA
yvarepuan o pabore QUILTPCB B IMPOUIROACTBENHBIX YCTO-
BHSIX, a TAKXKE TNpoBereHbl JjabopaTopHbie HCHBITAUHA OCHOB-
HbIX KOHCTPYKTHBHBIX THIOB (iizibTpoBs. B pesyanrate mnose-
nenpst atHx paGot HMncturvrou Owliu pazpafoTansl NDAKTH-
YeCKHEe YyKazanud 1o BbIGODY (PUABTPOB  MPHUMEHUTEJIBHO
K THITOBBIM IPYHTOBbLIM YCJIOBHM, ONYGIHKOBAHHBIE B HHCTPVK-
IIHA 1017 OYPOBBIX MACTEPOB To OVDEHHIO H 0Onro0oBaHHIO
CKBIXKMH N5t rojocHalikenus  [42] ®W  ucnosbiopalHbe
B I'OCT B-1872-42 (cm. Ttasd.a 9).

B MeaxosepHHCTHIX TeckaX CO 3HAYUTEJBHBIM COAEDIKAHHCM
TJMHHCTBIX YACTHIL OT TpUMeHeHHsd (PUJIBTPOB B IEKOTOPBIX
caydasx nesecoolpa3Ho OTKA3aThCA, MEPeXodsd Ha YCTPoiicTRO
GechuTbTpoBRIX CcKrAMNHE. [Tocmentee ofveloRI I0 Teir, 4To
B 3THX YCJOBHAX rpaBuiiasie GuIsTdH (T123Ke ¢ Voroc 1oiiHol
OGCHIMKOI) AOPOJILHO GHICTPO  BROBRAIOT M3 €Thoa  {Be1e-
CTBME KoJIbMaTa)ka) H JaiT vato Boinl. Puaprrnr ke Ilepe-
BO3HHKOBA TIPHMEHNMBI TOJBKO B MECKaxX Pa2nonroTHOr0 Co-
cTaBa H, KaK OoKa3aJu JaGopaTopHble ICIBITAHHAS, TaKKe Manio
I POYU3BOTHTEJbHHL.

O6aacte npuyeHenuss 6eCcOUILTPOBLIX CKBAXKNME H CHOCOGH
X ycrpoiictBa OVAVT OCBEHICHBI HHIKE.

3. Onpenencrue ocHoBHEBIX pasmepor diuibTpa

Pas:tepur Bomompueatiofi wactH cxpauubi-QuabTpa (ero
JOMHA WO ANAMETP) Onpencasiorcs AeCHTOM CKBAXKNHH H Xa-
PAKTCPOM BOJOHOCHBIX TOPOI,
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Ta6nuuna 9

XapakTep BOAO-
HOCHBIX C/I0€B

Pexovenayemne THRL

emzmy——: -3

H pasMepsl QHABLTPOB

Koncrpyxuus $uabrpa

Pasnmepu orsepcrrit
HId Ne CeTKH

1. Teepawe yc-
TOM4HBbBIE TOPOAH

2. Tsepuvte, Re-
yc1oiluuBble MOPO-
Ibl HJAH CIOH TBEp-
JblX BOAOHOCHLIX
NO[01, mepecnanBa-
ol Hecs C HeycToi-
YUBLIMH [OPOAAMH

3. TaneuHnku u
rpasHit

4. l'paBuiiibie H
KpYNHO-3epHUCTHIE
necku

5. Cpexnnesepuu-
CThIE MECKH

o o e D e TR R carae Y n e B e B £

BoaonocHble €10H oCTalOTCs 6e3 KpennaeHHs.

Punetp He Tpebyertca

[lepdopuposantbie
Tpy OBt

1llenncreie GuabTpH ¢
IPAMOYTONLHBIMH OTBED-
CTHSMH. Honyckatorca
nepgopHpoBanuNE TpyOnl
CO chnHpajdbHOHN OOMOTKOM
roxcrofi (2—3 mu) mpo-
BOJIOKOH

Lilenncroie QUABTPLI C

TpaneuoHaatbHHMU  OT-
BEPCTHAMH.
Ceryatbie  GHABIPBL €

KPyMHLIMH HOMEPaMH CeT-
KIt

Ceryathie QHABTPH

1 TOCT B-1872-42
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Huamerp otsepcTuit
15—20 M

Iupuna wene 3—Saa,
HOnuua wenet 28—50 mn,
Paccroauus Mex1y BHTKA-
MH TIPOBONOKH 3—5 MM

Wnpuua menu 1—2 s,
dnupa weaun 25—50 i,
CeTka TPOCTOro HAH KH-
NepHOTO TMUIETEHHA C OT-
BepeTHamu or IX1 awar
00 2X2

Cerka raayHHoro (per-
€COBOro) TILIeTeHHS  OT
Ne 6/40 no Ne 12/90.
Kapkac ¢uabrpa— nep-
¢opuposarHas T1pyba ¢
OTBEPCTHAMH JHAMETPOM
15--20 ax



IIpodo.axcenue mabauys 9

XapakTep BOXO-
HOCHBIX CA0EB

6. MeaxosepuHu-
CThI€ NMEeCKH:
a) pasHOpOAHEIE

- Tt

PekozenpyeMbie THObs H passmepi! GHILTPOB

KorcTtpyknusa ¢uasrpa

[lepgopupoBarHag Tpy-
6a 06MOradHasA CIHPanbLHO
MPOBOJOKOH.

Certgateie duabTpul € 3a-
dbuabT poBOH 3aChINKOH
rpaBHeM H KPYMHBIM Oec-

[T

Pasvepnl oTBepLTIi
uan Ne ceTkn

Paccionnde Mewily BHT-
Kavu IpoBonokH ,5-1 s,
CeTka TajiyHHOrO naere-
Hua o1 N2 6/40 no Ne 12/90
B 3aBHCHMOCTH OT TOI-
HIMHB 33CHITKH

KOM

6) oxHOpoOAHkEIE Kop3nHuarne ¢HabTPH
HAH CeTyarsle QHNLTPH C
0o6uAbHOR 3aCHIMKOA Tpa-
BHEM H KDYHHBIM MECKOM,
ocyulecTBaseMol  OmHO-
BpPeMEHHO € OTKa4yKoH
BOABl H3 CKBaXHHBL C NIO-
CTENeHHHIM OOHaXeHneM
tHIbTpA

B TeepabX YCTOHUMBBIX MOpUAaX, TAE KpEeIJIeHHE CTEHOK
CKBaXuHbl QuibTpoM He TpelyeTcsd, a TaKXKe B TBepIAbIX He-
YCTOHUHMBBIX MOpOJaX, IpH HPOXOAKE KOTODBIX HEOSXOAHMO
KpellJIeHHe CTeHOK CKBaxKHHBl HephOopHpPOBaHHBIMH TpyOaMuy,
BHYTPEHHMHE JHaMeTD BOJONPHEMHON YaCTH CKBAKHHBL (HJH,
¥Haye roBOPsA, KOHEYHBI ee jAHaMeTp) OnpenenseTcs, HCXOAd
H3 TEXHHMYEeCKH JONYCTHMBLIX M SKOHOMHYECKH BLITOJHLIX CKO-
pocTell IBHKeHHs BOJIE! (0 CTBOJY CKBaMKHHEL), MO QopiyIe:

=37y % . (8)
rjge Q — ne6UT CKBAXKHHLI B .4/CeK;
U — CKOPOCTb BEPTHKAJILHOTO IBMIKEHHS BOJAbLI B BOJO-

NPHEMHOH YaCTH CKBazKHHEI
Mo jpaHHeIM Ta6ua. 10.
JlmiHa BojoONpHeMHOH HacTH CKBaXKHHBI B 3TOM cJyyae
onpejesgeTcs IJyOHHOIl TOTPYKEHHs CKBAaXKHHBI B BOJOHOC-
HBHH NJ1aCT, IpH KOTOPOH B JIAHHBIX THAPOTe0JIOrHUeCKHX YCJI0-
BHSIX BO3MOXKeH 3a00p M3 Hero HeO6XOMHMOro (HJIH MAaKCH-
MaJIbHO BO3MOJKHOIO) KOJIHYECTBa BOJIHL

B M/CeK, TIPHHIIMAETCH
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Tacauna 10

S~ T A > s @ s s e - - e epn s T e € ——— e
a R RGNS MMM 4 L TR AW T T G PN Lot eey 47sa T v v i

Hiamerp pojonpremMuot ’
waCTH CKBaUHN B . .| 75 [ 100 [ 125 | 150(200 | 250,30 C 350|400
Peromenayenmnlie cHaye- \
HUA CKODOCTIL BEpPTHKAJb- 1
HOTO  ABHAKEHHS  BOJLl B |

Jf/Cé’/C. v e e e s e e . 0,5 0,7 O, O,Q 1,0 113 1y‘-) ]16 })8

[v2]

I‘Iowpxnocm paGoueil yacTH ¢HJIbTPA CKBaXKHHBI, 3aKja-
AbIBaeMOIl B IecYyaHO-rPaBHMHHBIX NOPOJAAX, MOXeT ObiTb ONpe-
aeseHa no Qopmy.Je:

Qo (%)

Vg (11511 ©o)

rae ¥ — pojgas HOBepXHOCTh padouell 4YacTH B CeTYATHIX,
JABIPYATEIX M rpaBHdnsix ¢uiabTpax, pasnas =dl,
WM II0J€3HasA _ MOBSPXHOCTh pabouell uacTd Kop-
3UHYATHIX H KOJOKOJIbHLIX (6e3 06CHINKH) (QUIbTPOR,
paBHasg ¢=d! (rae d— BHYTpeHHUI JaHaMeTd
buabTpa, I — anuHa paboueir ero vactu o @ —
KO3(DHUIMEHT, XAPAKTCPU3YIOWIUH OTHOLUICHHE TIOJIe3-
HOH BHIXOJHOH IWIOWIAAH K IOJHOH IIOBEPXHOCTH

duneTpa);

Q — ne6ut CKBaKHHbI;

Ug — JONYCTHMAA BBIXOAHAS CKOPOCTb (HIbTPALHM U3
BOJOHOCHOrO TnacTa  [pH  HOCTYIJIGHHHI  BOJbI
B QUJALTPE! C TOPHIOHTAJLIION cXeioil GHIbTPAUMH

(cM. HHMKE);
'o— JOIYCTHMAsi CKOpPOCTb JBHIKCHHS BOJbI B TIOpax
rpyHTa B Quabipax ¢ BepTUKAARHON CXCeMOM Quib-

pamuu (CMM. HUuze).
CxBax#ocTb  (QUIBTPOBLIX  KapKAaCoB  COTVIACHO  HMeEIC
MIMMEA ONBITHBIM JAHHBLIM BO3MOXKHO IMPHHIMATH!

a) npu Kpyrawx otsepcrHax — ot 0,15 p0 0,20;
6) , TNpAMOYFONBHHIX » 0,20 , 0,25
B) B KOP3HHUZTHIX H K JA0xO0AbHEE Qiabipax 0T 0,15 nmo G15.

Pemasn Qopyyay (9) orHocuTeanHO d B MM H BbIpaXKas
B Heil: Q M3/uac, vy Mm/cyTKU, U A/cek @ ] st molydaen cic-
aywolde GOpMYIbt Js ONpefiefents BHYT]CHHETO AWAMETpa
(OUIbTPa:
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a) B QuiabTpax ¢ ropnzcuTadshliiol cxexoll (uanTpauHuu:

8 0
d=17643 L. (10}

[ A4 B
T w0
6) B uJbTPaX C BCPTHKAJABHOI CXCMGH (puiIbTpammH:

d=0,05-2 (11)
:F/Un

IMpaktuueckn mnpw rmoIu3onanuu (Qopivaayu (10) u (11)
nomBoll paGouell wactit QUILTPA 3a7310TCs, PYKOBOACTBYACH
KaK OOUIMMH THAPCTEO0rHUCCKHMU  COOOPazKeHHsIMH  (VC10-
BHSIMH 2a7€TaHHs ROIOIIOCHOr0 ITIIACTa, €ro MOHIHOCTBIO, TJY-
GuHOll MOrpysKelius CKBAXHUB B BOJOHOCHBIE CJIOH, TOJIOXKE-
HHEM B HeM pafoucii yacTH ¢(uabTpa H T. 1), TaK U KOJuue-
CTBOM OTKQUHBaeMOH H3 CKBAaXXHHbI BOJBL,

Celyer OTMETHTH, YTO B HACTOAUISC BPeMs BOTPOC O BbI-
Eope nanbosee 3pPpeKTURION AMHIL! QUIBTPA A ONTUMAJBLHOIO
ero TMOJIOXKEHHsT B BOJIOHOCHOM [1acTe MaJo M3ydeH. Ilpakrtu-
UCCKM MPUIMMAT AJKHHY pabouell yactd uiabTpa B npelenax
ot 0,5 M nmo 0,75 M (rne M — nosiHas uIu BCKpHITAA MOLL-
HOCTb BOJOHOCHOrO MJacTa); LPH 3TOA JAJIHA pabouell HacTH
ofbiudo Koaebaeteda ot 5 o 25 4.

IMpur OGonbliel] MOUIHOCTH BOAOHOCHOIO MJiacTa (HIBTpPH
YCTaHaBMUBAIOT B CpPeJIHEH €ro 4acTH, MpPH CpeJHeH MOIil-
HOCTH — B HMXXHEH YacTH H [IpA MaJoH — Ha BCIO MOILHOCTH
(yeTpauBas B 3TOM cJaydae OTCTOIHUK B NOJCTHJAKOUINX BOMLO-
HOCHBIH TOPH3OHT MOpPOaaX).

He pexoienayercs ponyckaThb ofnaxenug pabouell uyactH
(puAbTPa BO BpeNs IKCII0aTAlHOIIBEIX OTKaueKk BO H3bexa-
Hie A0CTyna K QILIbTPY BO3TyXa (KaK MPaBusio, Bech (UILTD
3aKJaABIRACTCH  HHXKe OKMJIaeMOTo JHHAMHUYCCKOTO YPOBHA
BOJAbI B CKBaxHIe). B ciyuac sKCIIOATaUHH OIHOII CKBaXKu-
HOH HECKOJbKHX BOJIOHOCHBIX TOPH30HTOB (Cnyuail depepgoBa-
HHST BOJOHOCHBIX CJI0EB C BOAOYHODUKINH) CJieTyeT MPHIMeHsITh
GUALTPE, COCTABJCHHBIE U3 OTIENbHEbIX 3BelibeB, Pacnojaras
HX Takuar ob6pason, yrobel pafouad uacTb XaxX/oro 3BeHa
HPHXO1WIaCh TPOTHB  BOJOIIOCHOIO C€J0d, a TJAyXas IIPOTHB
BoJoynOpHoro. B 3TOoM Ciydae pacueT NPOHMRBOIAAT 1030-
HaJaplo, T. €. OTJEJhHO ATs Kax:Joro ssena Quinrpa.

[pu yeranosaennn gunusl pabouwell wacty ¢uanTpa, mno-
MUMO BLICKA3apdsIX coobparkenuil, 1ecOX0OAMMO TakKe YuH-
TBIBATH H BEIHTIHY DaspeiBa  VpPOBHeHd BOJLl B CKBAXKHHE
{en. muse).
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4. OnpexencHue MpeAeJbHBIX BXOJHBIX CKOPOCTEH

[Tor npeaensHON BXOAHON CKOPOCTBIO IPHHATO INOHUMATH
TaKyl CKOPOCTb (PUALTPAUMU BOJABI B BONOHOCHOM ILIacTte
(11 CKOPOCTb JBHXKEHHS BOABI B €ro [opax), Ipd KOTOPOH
BLIHOC MEJKUX YaCTHUIl TPYHTa MOXKET NPOUCXOMHUTH JMIUIL BIIE-
DHOIL MpPEABAPHTEJIBHON MPOKAYKH CKBAXKUHBI, B HpefeJsax, He
Hapyuwamoiux obmefl ycTOHYHBOCTH CaMoro rpyHTa (BepHee
ero ckeiaera). Ilpennonaraercs, uto BoKpyr ¢uisTpa o6pa-
3yeTcsl TpPU 3TOM CJOH rpyHTa O60JiblIedl BOAONPOHHLAEeMOCTH
(TaK HasbIBaEMBIH «ECTECTBEHHBIN» (UIBTP), CIOCOOCTBYIOUIHI
VBEJIHUCHHIO BOJ03aXBAaTHOH CNOCOOHOCTH CKBa’KHHBI,

BesmuuHa 1penesbHOR BXOIHOH CKOPOCTH 3aBHCHT KaK OT
XapakTepa BOLOHOCHOTO TPYKTa, TaKk H OT THIa (HJIBTPa H
HanpaBJeHHs (GUAbBTPalldU TIPH BXOjJE BOABI B UIBLTP.

Hanpasnenue ¢unsrtpanuu B ¢GUIbTPax cetyaToM, Ablpya-
TOM ¥ TpaBuifHOM MOBOJILHO OJIM3KO K TOPH30HTAJIBHOMY,
B (UILTPAX KE KOJOKOJBHOM H KOP3HHYaTOM HMeECT MEeCTO
BepTHKAJbHas cxeMa (GuAbTpauuu (B NEPBOM THIE HaNpaBJEH-
Hasl CHH3Y BBEpX, a BO BTOPOM — CBEpXy BHHS3).

a) PuabTpPB C TOPH3OHTAJBHOHN cXEeMOH
GuAbBTpalUH

Jlas ornpefeneHusl mpejesbHbIX BXOJHBIX CKOpPOCTEH € TO-
pH30HTA/JbHON cxeyMOH ¢HUJbTPALHA B INPAKTHKE MPUMEHSIOT
WAM Tak HasbiBaeMble «HOPMbI [poccay, uiad ke sMIupuye-
ckyo dopmyny 3uxapara.

Janueie I'pocca 6a3upyloTcs, raBHbIM 00pPa3oM, Ha ONbBITE
BOMOCHaOKenys B [epMaHHd U MOTYT PacCMaTPHBATHCH JHLUIb
KaK YHCTO NPAKTHYECKHI HOPMATHUBHBIH MaTepuaJ, He NOATBED-
KICHHBIH HH TEOpPeTHYECKH, HH SKCNepHMeHTaJbHOo. Maiio
TOro, HMEIOLIHecs JAaHHble Hamlell NPaKTUKH NMOKAasbiBalOT, 4YTO
pacuer, oCHOBaHHHII Ha «HopMmax ['poccas, oObIYHO HPUBOJUT
K NpeyBequuyeHHBIM pasMepaM (HIbTpA.

ComoctaBJieHHe ONbITHBIX BXOMHBIX CKOpocTed, Hab.Ji0aas-
MIUXCA HAMH [IPH NPOBELeHuM JabopaTOPHBIX HCNbITaHHH pas-
JHUHBIX TUNOB (GUJIBTPOB B (HIBTpallHOHHOM JoTKe B HMHcTH-
tyre Boareo Ha xByX (pasgaHuHBIX MO CBOEMY COCTaBy) I'PyH-
Tax, NOKa3biBaeT, 4TO MaKCHMaJbHble NpejeJbl BXOAHBIX CKO-
pocreli, pexomenayembie ['poccom, Gblan npep3oiiieHsl B 3—6
pa3 6e3 CYMECTBEHHOrO HapyIleHHs NPOYHOCTH TPyHTa H IpH
OTCYTCTBUY KAaTacTpo(HUecKOro BbIHOCA MEJKHX (pakIuil.
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Omnupuyeckas Qopmysa 3HMxapATa MNpPEACTaBIfET SHAUH-
TeJiblIo OOJIbLUMI HHTEpec, TaK Kak 3Ta (opmyja BIOOJIHE Hpa-
BHJIBHO HaMeudaeT (YHKIHOHAJBHYIO 33aBHCHMOCTb BXOMHOMN
CKOPOCTH OT KoadHUHeHTa GuiabTpaluu rpydra (vp= %’ rae
Uy —B M/cex u k-—B #m/cex). Oanako ¢opmyna 3uxapara
GasvpyeTcs Ha CPaBHHUTENHHO HEeGOJBUIOM SKCIIEPHMEHTAJbHOM
MaTepuane, K TOMY Ke JAaJeKo He OTBeuallieM peasibHbIM
yeqosuaM pabotel GuapTpoB GypoBeix Ha Boay ckBaxuH. Co-
NOCTABJIEHHE OMBITHBIX BXOJHBIX CcKOpocTell, HaOJIONeHHbIX
HaMd 0OpH NPOBEJNEHHM YKa3aHHbIX BhllE Ja00paTOpPHBIX pa-
6oT, MOKa3eIBaeT, UTO TAK Ha3BIBaeMble «KPHTHUYECKHE CKO-
poCTH», NOJACYHTAHHBIE N0 QopMyJse 3uXapATa, GblJM MPeB30H-
feHsl NIPH onmTax B 5—9 pas Ge3 CyLIECTBEHHOrO HapyLIEHHS
NPOYHOCTH TPYHTA H NPH OTCYTCTBHH KAaTacTPO(HYECKOTO BHI-
HOCAa MEJKHX ero ¢paxiui.

C mesbto nposepku ¢GopMy.ael 3uxapATa HaMH Onla npefi-
nmpunsra paGota [2] no HusyueHuto GaKTHYECKHX TaHHBIX IO
ONMBITHBIM M 3KCIJIOATalHOHHBIM OTKaukaM U3 OYpOBBIX CKBa-
JKHH, 3aJI0XKEHHBIX B I€CYaHO-TpaBUUHBIX Mopojax H 060pyHo-
BaHHLIX (HUABTPAMH C TOPHU30HTANBHOH CXeMOH (HILTPaLHHU.

Bsuny Toro, uto cTpykTypHble 0COGEeHHOCTH TpyHTa B dop-
MyJie 3¥XapATa YYHTHIBAIOTCS TOJBKO KO3(pHUHEHTOM (HIb-
TpauuH, cobpaHHeld MaTepHa/ ObLT OpOaHaJIM3HPOBAH U B OT-
HOLICHHN BBIICHEHHUS BJHSHHMS HAa XapakTep NPUHATOH 3uxaph-
TOM (YHKUHOHAJLHON 3aBUCUMOCTH TaKXKe€ ¥ MOJyJs HeoIHO-
POAHOCTH rpyHTa. DTOT aHaJu3 MOKa3aJl, 9To BJMsHHE MOCHel-
Hero ¢aktopa Ha XapakTep B3aBHCUMOCTH Jo  (BXOZHOTrO
rpagdeHTa) OT K HeJOCTaTOYHO sIOHO BhIpaxkeHo. OTOpocus
3T0T (PAKTOp, HaHeceM MOJYMCHHbIE TOUKH (0603HAYEHBI KDPYXK-
KaMu) Ha rpaduxk 3aBucuMoctd lo OT K HE3aBHUCHMO OT MO-
Iyns HeomHOPOoAHOCTH rpyHTra (puc. 34). Ha ator ke rpadux
HaHeceHa, KpoMe TOro W KpHUBas, MojACyuTaHHasd no dopmyse
3nxapara:

(h=577)

Kak BHHO, NOYTH BCe HAllH TOYKH JIOXKATCA 3HAUHUTEJBHO
Bollle KpHBOH 3uUXapATa, YTO YKa3blBaeT HAa BO3MOXKHOCTb MO-
BLIUIEHHST PacueTHbIX 3HAYEHUH BXOJAHBIX TPaZHEHTOB INPOTHUB
[ipeaeson, olpenesisieMblXx ¢opMysolf 3uxapjra.

[TpousseneM aHanu3 npHBeJeHHOro rpaduka B OTHOUIEHHH
BO3MOXKHOCTH YCTAHOBJIEHHs HOBOH 3MNHPHYECKOH 3aBHCH-
moctH fo or k Ha MaTepHane, Gojee 6JM3KO OTBeugolleM
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YCNoBUSM paGoTul ¢HAbTPOB OypoBBIX Ha BOLY CKBaXUH.
C 2rofi mesab0 MO MOJYyUEHHBIM TOUKAM Ka rpa(uxe jaHa Ho-
Bast aMmuprueckas kpupasi (cym. pnc. 34 — Kpuzasg no Oypo-
BBIM CKBajKHHAM).
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Lleacransig suaucHin a 1 b B ypawruenuce (12), apuasojum
€i0 K CIeAYIOWENYy BIJY:

- )
y==60x-0% ni1 [-=00k""" = — -, (13
V i3
[lprrenns pasec 3axon Japcu, HaXOAHM BBIPaXKEHHC JIIn
onpejeIentd  JONVCTHAMOIO 3HAUCHUST BXOTHLIX CKOPOCTC
(hrabTpamuu:

Q

o= lly== 60V k atjcymir, (14

yAc kK -— Ko3(pUIHENT QUALTPALHM B M/CYTRL.

Doparysoit (14) ME H pexoMel/lyeM [10/1b30BaThCA NP pac-
ueTe qm ABTPOB C TOPU3VHTAIBHOI CX MO qnmbvpamm (cet-
uaTblfl, Ablpdatelii U rpaBuiinblii ¢GHIbTpbI). ITOH XKe dopwy-
01l MOJKHO TIOJIE30BaTLCSt U st pacyeTa KOP3WHUATBIX (DUIIb-
Tpos (3a orcyrcTBHen Apyrux 6o/ee npHemJileMblx).

Craeayer OTMeTHTh, YTO MpeJIJjaraedoe pellleHHe MOXKeT
AaThb M 3HAYRTEIbHBIH OI(OHO}II/I‘IQCKHﬁ a(dexT, Tak Kak noay-
gacyple 1o (opyyie (14) 3naucHus BXO/irdbiX CKOPOCTEl (PU.Ib-
Tpauny JAJs HauboJiee ILMPOKO PACIPOCTPAHEHHBIX B IPAKTHKE
1PYyH103 3HauuIeJbHO BbILIE KPUTHUCCKHX CKOPOCTeH, NOACYH-
TALHBIX Mo (popmyre 3uxapiTa, 4TO B KOHEYHOM pe3yJbTare
JOKHO LPUBCCTH K 3HAUYHTEBHOMY VMEUBIICHHIO Pa3iepon
(bubTpos (AMMHBL W LHanciIpa).

6) PHABTPH C BEPTUKAJBLHOI CXeMOIM
GUHJALTpaLHH

Adas onpegerelinst  npedeablEIX  BXOJHBIX — CKOpOCTeH
B (PEABTPAX C BCPTHKAJBHCH CXeMOH QILibTpAulH CHelH#a’b-
neX Qopayn He uiecrcd. Ilpu pacuere QUILTPOB KOJOKO.Ib-
HOrO THOA B TNpaKTHKe NPHMEHSIOT HHOTJAa TpPHEMbI, OCHOBall-
npie Ha oOuleu3BecTHO: 3akoHe CToKca, WM 2Ke SMIHpHYe-
ckue Qopriyast Partunrepa n KpucreHca.

@opuyna Crokca, paBHO KakK M BBITEKAICU{He H3 Hee MHpH-
¢MBl, HE OTBCYAIOT YCJIOBHSM BbIHOCA MEJKHX YacCTHI[ IPYHTA,
NPOHCXOAAUIETO TPH BXOoJe BOABl B (uJIsTp OYpOBOH CKBa-
JKHHLI, @ MOTOMY He MOTYT ObITh PCKOMEHJOBAHLI JJs TIpa-
KTHTCCKOTO KCNOJIb30BAHUA (UTO TOATBEPIKAAETCA TaK JKe U
JQHHBIMH a00paTOPIBIX  UCCJEA0BAUNIl, 1IDOBCACHHBIX HAaMH
p Mructuryte Boareo). Popuyiaa Kpictenca 1718 pacyera
BYOIHBIX CKOPGCTel TakXKe He IpIiMeuuMa.

[ OpiicHTHPOBOUHBIX TMOCYSTOB JLONYCTHAMBIX BXOJHBIX
ChOPoCTell B KOJIOKOJBHBIX (DUJLTPAX MBI CYHTACM BO3MOXKHBIM
MC.Ib30BAThCS BHIOH3MeHEHHOH ¢opmynoir Purtunrepa ¢ aM-
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NHPHYECKHMH KO3(uLMeHTaMH, IpelJoXeHHBIMHI HaMH Ha
ocHoBe mposefennbix B MHcrutyre Boxreo JsabGopaTopHBIX
OIIBITOB:

V="V d(y—1,) # cex, (15)

rge v, — AONyCTHMash CKOPOCTb JBHXKEHHS BOAbBI B IOpax
rpyHTa, OpH KOTOpoil ofecrnedHBaeTcd BLIHOC MeJ-
KX (pakuuii B 3aJaHHBIX pa3Mepax, B M/CEK,
d — cpeAHeB3BELIEHHBIH  AHaMeTp  IlpeJHa3HaYeHHbIX
K BBIHOCY YacCTHL I'PyHTa B M,
7 — 3MIHpHYecKHd KoauuueHT; A4 ¢uabtpa CHMOHS
paBubifi 0,40, st ¢uistpa Ilepesosnukosa 0,60;
Y — YyJeJibHblil BeC IOpOXHI,
v1— YJAeJbHBII Bec BOABI, paBHbi 1,0.
Ecnu npuHaTh cpelfHee 3HayeHne y=—2,65, To ¢opmyay
(15) MOXHO HamucaTh B CJIeNYyIOLleM BHIE:

vy, =V 1,654 sfcex. (152)

5. OnpepneneHde BeJHYYHbI pPa3pblBa YPOBHEHW BOJbI

ComnpoTupsieHHe NpH NOJAXOJLe BOAB K OypoBOH CKBaKHHE
H BXojle ee B (HUIbTD BBbIpAXKAeTCsi, KaK M3BECTHO, B BHIC
Pa3HOCTH MeX/AY YPOBHSIMH BOIbI B CKBAaXKHHE U 32 Hapy:KHOH
ee CTeHKOH (B «3aTrpyOHOM» IIDOCTPAHCTBeE).

Hmeromnecss pacueTHble NpeLJIOXKeHHs MAJS OIpeaeseHus
BEJHUYHHBI pas3pblBa 'YPOBHf BOJABI B CKBaXKHHAaX OrpPaHHYH-
BalOTCs 3>Mmupuyeckoir Qopmynoii Ipendbeprepa, noJydeHHoIl
HM B JabopaTopuu B CBSI3U C IIPOBEPKOIl TeOpeTHUeCKHX IIO-
jgoxenut KoszeHu 10 NPHTOKY BOJBl K KOJIOALY.

Sta dopMmysna uMeeT CJAEAVIOUIMH BHI:

pa1,74
M= h—h, =05~ (16)
UJIH TpUOJHKEHHO:
-— 2
dh=0,5 T (16a)

rae Ah— BesMuMHa pa3pbiBa MeXAy YpPOBHAMH BOJAbI B CKBa-
JKUHEe W 3aTpyGHOM ITPOCTPAHCTBE;
h — ypoBeHbp BOJAB Yy HapyxKHOII CTeHKH KOJoJALa
(B rpyHTe);
hi — ypoBeHb BOAbl B CaMOM KOJIOLILE;
H — nepBoHauaibHBI ypOBeHb NOJA3eMHBIX BOA (40 OT-
Kauku).
Gopmynpr (16) u (16a) He yUHTHIBAIOT KOHCTPYKTHBHEIX OCO-
bennocTell uabTpa, MexAy TeM (Kak 3TO YCTaHOBJEHO HaMH
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Upi TIpoBedeHHH Ja0OPATOPHBLIX HCHBITAHHH pa3’IvuHbiX (DHJIb-
TpoB B MucTHTYyTe Boareo) 310 BJHSAHHE BeCbMa CYLIECTBEHHO.
B pesyabrate naGopaToOpHBIX OINBITOB HAaMH IPENJOKCHB
HHIKeCJIeAylonlue nonpaBku K ¢opvysae Dpenbeprepa, yUHTHI-
BalOLie KOHCTPYKTHBHbIE OCOOEHHOCTH (PHJIBTPOB:
a) Ansd [AbIpYaToro, CETYATOro M rpaBuiiHOro (GUALTPOB:

992
_,_.

M= 05% T (17)

6) aas ¢uapTpoB KosokoapHoro Tuna (Cuymous, Ileperos-
HIHKOBA H® [1p.).
—h
M= 0,5 M (17a)
Ilpaktudeckn dopmyast (17) u 17 a) ymoSuee mpencra-
BHTb B CJeAylolieM BHJIE:
a) [Ind AblpuaTOro CeTyaToro M rpaBHiHOTO (HUIBTPOB:

~h+aﬁ”gw', (18)

6) Aas (HIBTPOB KOJOKOJBHOTO THIIA:
b=y 0,5 0 (182)

3uasg H u h, HaxomsiT moAbOpPOM OTMETKY YPOBHf BOJB
B KOJOALe hi, B COOTBETCTBHM C KOTODOH M Ha3HauawT IJy-
Ouny MOrpy:KeHus Hacoca.

6. Onpenenenue pa3MepoB (GHUILTPOBBIX OTBEpPCTHI H moAlop
Matepdana AJas QUABTPYIOLUX OOGCBITIOK

Pasmepnl oTsepcTuil B AbIpuathlXx H CeTYaTblXx (HUABTPAX
MoAOHPAIOT HAa OCHOBAHHH [AHHBIX O MeXaHHYeCKOM COCTaBe
rpyHTa, npuHuMmas (Mo KpuBOH MeXaHHYeCKOro COCTaBa), 4TO
yepe3 (QUJIBTP MOXKeT OBbITh MNpOMYLIeHO B mnpoiecce OMNposo-
BAHUSI CKBaXKHHbBl CJEAYIOLIEE KOJHYECTBO MEJKHX YaCTHI
rpyHTAa:

a) B KpPyUHOM rpaBud B B ragseunimkax mo 20—30%;

6) B cpemHeM u MenaxoM rpasuu g0 30—40%;

B) B KDYIMHOM H CpejlHe3epHHCTOM neckax jpo 40—60%;

T) B CpegHeM H MeJKO3epPHHCTOM mecKax jo 60—80%.

Jdas storo mo KpuBoli MEeXaHHYeCKOro <cocTaBa TpYHTA
yCcTanaBlHBaeTcs J[AuaMeTp Haubolee MeJKHX €ro uacTHll,
OCTAIOIUXCH TIOCJe NPOCEHBAHHUSA YKAa3aHHOTO KOJIHYECTBA
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UPYHTA, H 3TOT AHANICTp NpnlmMactest 3a pecuernwii. Orpe
JeNeHiic pasyMepon OTBCPCTHIl MOMET ObITh IPOH3BCAEHO IO
fopmy.le:

4= .9“7;)9 {}f‘;)
rie a — WHPHHA (IUILTPYIOWCIO OTBePCTHA;
d, — JTMaMRTP pAaCUeTHOr0 JepHa;
f — xosduuueHT, KOTOPnil MOKeT OLITh NPHHAT: a) s

CeTyaThlXx W ABPUAThiX (C IMCACBHIAHBINHM  OTBEp-
cTusiMu) QuarTpos of 1,0 (B MEJIKO3ECPHHCTBIX Iec-
kax) go 1,5 (B KpynHozepHicTLIX ncckax); 6) AId
JABIPYATBIX {C KPYIJIBIMM OTBEPCTHSAMH) QUILTPOB OT
2 no 3
[Tpu noj6ope HOMepoB (QUJABTPOBHIX CETOK TAJYHHOrO ILT€-
TEHHST MOIKHO pPYKOBOJICTBOBATHCS PasiMepaMu SYeCK B HUX,
upupecHHBINHE B T1adj. 11,

TaGauuga 11

S g e e e e e ez e o an e ER PR T L T N I}

' |
. . Pasvep syeck (no o Pasnicp agcex (1o
N cerox npoceBy rpyHTa) B MM N eetox HpOCEBY TpyIilay B M

T T !
6/30 0,60 810 | 0.25
6/40 | 0,51 12/60 || 0.20

6/50 0,40 12/90 /i '

8,40 0,30 147100, ' 0,15

|

Bricotry komaoxkosoB h B ¢unprpe CHMOI3 H BOPOHOK
B ¢uinTpe Ilepesosnukona u Dpronxepa pexodenjyercs npH-
uuMaTh oT 1,0 di (B KpynIosepnucThix Tnockax) mo 1,5 di
(B MeJNKO3EepHHCTHIX HecKax), e di— HapyxKibsld AuHaMeTp
KO/I0KOJa MM YUIMPCHHOH 4acTH KOHyCa.

BayTpenunuil pHamerp QUILTPOB dz Al 3THX THUHOB (PUIIB-
Tpa caeayer npunumarth B npejgeiax ot 0,60 di mo 0,75 di.

[Tpu nondope uacTuil (uiabTpy:oiefl OGCHIIKH PCKOMICH-
OYIOTCSl CJIEIYIOILHe COOTHOLUCHHS JHAMCTPOB YacCTHIL:

a) B rpaBHiiHbIX (QUIbTpaX, oGChHIIaeMbIX B CaMoOH cKBa-
xune, — 1 : (4 <+ 5);

6) B rpaBufiublx (PUILTPax, oOCHITAEMBIX HA TIOBCPXHOCTH
sexa (GuanTp Copesepa u xopsunyarbii}, — 1: (6 7).

[Mpu BuiGope ¢GuILIpyIoOiell OOCBHINKM  CJO0sl, CMEXKHOTO
C €CTeCTBEHHDLIN TPYHTOM JHAMETp €ro pacuerTHOro 3epHa npi-
HHMaeTcs 1o cnocoly, Hanoxkenwoyy Brilie, Tomuuna Ka-
KAOTO €051 QUILTpYIomiel 3achlliKH He Jo/ukHa ObiThb MeHee
30 ma.

112



[[nama VI
PACYET AEBHUTA BYPOBBIX CKBA)XHH

Bribop meTozma pacyera geGHTa Bojpo3abopa ollpelesercs:

1) ¥croBusaMu B3awMOAEHCTBHS CKBAa)KMH: a) OJHHOYHBIE
CKBaXHHbl; 6) B003aGOpBl, COCTOsILIME M3 HECKOJbKHX
CKBaXKHH, OKAa3plBAIOUIUX BJMALMe Jpyr Ha Japyra mOpi
3KCIJI0AaTalHu (B3auMOeiicTByionine B0A03a060pDl); B) BOAO-
3a00ppl, HCMOBITBIBAIONLHE BJIHSHIEC MOBEPXKHOCTHLIX BOJZOEMOB
H peK.

2) XapakTepoM BOJONPOHHIIAEMOCTH I[OpPOJA: a) IpoHHIae-
Mple 1o nopaMm (NecoK, rpaBHil W T. ) WIH TO MEJIKHM Tpe-
HiMHaM, 6) mpoHHIaeMble 1O KPYIHBIM TPCHIHMHAM.

3) I'mppasanyeckuM COCTOSIHHEM BOJOHOCHOTO TODH30HTA:

a) Hamopuble BOABI, 6) HCHATIOPHbIE BOMIbL.

4) I'my6uHoOl 3a/I0XEHHS CKBAaXKMHBl B BOLOHOCHOM TJacCTe:
a) coBeplleHHble CKBAXKHHBI, HMEIOUINe IPOHHIIAEMbBIE CTEHKH
B Ipelenax BCeH TOJIIM TILIacTa; 6) HeCoBepLIeHHblE CKBa-
JKUHBL, "HE JOCTHTAIOL[HE OCHOBAHHS BOJOHOCHOrO IJIAaCTa HJH
HMeIollHe T[POHHI[aeMble CTEHKH He Ha BCIO BOJOHOCHYIO
TOTLLY.

5) TpeGoBaHMsiMH K TOUHOCTH pPAaCUCTOB: a) NpeaBapuTelib-
HBIC OPHEHTHPOBOYHbIE PacyeThbl, OCHOBAHHBIE HAa pa3BeOYHbIX
JAHHBIX H JiabOpaTOPHBIX OlpefesieHHsIX KO3(DHIHEHTOB (ilib-
TpaUHH TPYHTOB; 6) YTOYHEHHBIE pacueThl (15T CTAAUYT IPOCKT-
HOrO 3aflaHHsd M TEXHHUYECKOIO IPOEKTAa), OCHOBAHHBIX Ha JaH-
HBIX ONBITHBIX OTKauyex.

Huxe npuBoAATCA MeTOAbl PACUETOB, YUMTHLIBAIOUIHE BJIHA-
HHe INepevyHciJeHHblx (AaKTopos, MPH 3TOM B KayecTBe OCHOB-
HOTO NpPHU3HAKA NPHHATH YCJAOBHMS B3aUMOIElICTBHS CKBAXKHH,
Kak HauboJee BJHSIOUIHE Ha BbIOOp pacyeTHOH CXEMBL.

1. OaudHouHble CKBaXXHHDI

Onpenenenne mge0HTa OJHHOYHBIX CKBAaXKHH TIPOHU3BOJHTCS
Ha OCHOBE:

1) DaHHBIX, XapaKTEepH3YIOUIHX BOJOHOCHBIH MJACT B OTHO-
IIEHHH €ero CocTaBa, MOIIHOCTH ¥ THAPABJHYECKHX YCJOBHH;

2) onpoboBaHusl CKBAaXKHUHB! OINBITHBIMH OTKadykKkaMH.

[TepBpii MeTOX 3HAYUTEbHO YCTyNaeT BTOPOMY IO TOY-
HOCTH H TNPHMEHHM JIHIIb NI TPeJABAPHTENBHOTO CYXKJAEHHA
0 J1ebuTe CKBaXKHH.
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a) Pacuer geburta Ha 0OCHOBE XapaKTCpHCTIHK
FHAPOTEOJOTrHYCCKHX CBOHCTB BOJAOHUOCHOTO
maacrta

CoBeplieHHbBl € CKBaXHHBL [JeOUT CKBaXKHH, 3a10-
JKeHHBIX B BOJOHOCHBIl [J1ACT, NpeAcTaBJeHHbIT MOPUCTBIMU
UM MEJKOTPCULHIIOBATEIMY HOpOAaMi, onpetesiercs no ¢op-
myJgam Hwniou (20, 21):

AJist HAIGPUbIX BOX (piic. 33, a):

Ry A
0 = -—Q:“ih%f-—- . ¢9()
X R ] Ay
()
r

LI HeHanopubelx Boa (puc. 35, 6):

O _ TCII?S (2’/’1:: S) ’ (2})

t1e K — KO>(pHUMCHT (PUALTPALMH BOJOHOCHOrO I11acTa, onpe-
JdeasieMblli B 1a6OpATOPUH  HJIM MPUHUMAacMblil Ha
OCHOBE JAHHBIX OTKaueK, MPOU3BEICHILIX B ana’ic-
THYHBIX THIPOTECJOTHYCCKHX YCIOBHIIX;
m> — MOILHOCTb BOJOHOCHOTO I14acCTa;
S — TMOHHJKCHHE YPOBHA BOAbI B CKBaXKHHE IPH OTKAUKe;
R — pajuyc BOpPOHKH ICHPECcCHH, MPHHHMAaEMbIii Ha OCHOBC
JAHHBIX OTKAucK, NPOU3BEJECHHBIX B  ailaJoTrH4HbIX
THIPOre0. 10T UUECKHX YCAOBUAX 1]
r — paauyc (GuiabTPoOBOH TPYOLI CKBAZKHHLI

Ecai  BOJI0HOCHBIT TL7aCT MDEACTABRSIeH TPCLLIITOBATLIMII
nopoaamMi, To AJdd pacdeToB jJebHTa CKBaXKilH WHOTAA 1O.1b-
sytoTcst Qopyyqavu KpacHomoJabCKOT 0, BbIBeAeHHBIMH
H3 NPEANcIoKEHHs, YTO ABHKCHHE TIOIZeMHBIX BOIT B 3TIX
nopoAax TpH oTKauke ssisercst TypOyJentHbiv (3axkon IHesu).
Hano 3a»MeTHTb, OAHAKO, YTO I10100HBIH XapaxTep JABIRKEHHS
[OA3CMHBIX BO CBOHCTBCHEH, RCLIANMOMY, JHID OTACILILIM
y4acTKayM 3aKapCTOBAHHLIX IOPOA, YeM W CJIelyeT Oorpau-
quTh mpuMenunocts Gopmya Kpacronoasckoro. Jlpyroe orpa-
HHUGHNC [PHMEHCHHsST 3THX (opMysa 00yCI0BIHBALTCH TeN,
4TO 3HauYeHHe KosbhuuueHta GuIbTpaniin TPEUIMHoBATLIX HO-
1 an OTCYTCTBUH 3 11X JAHHOBIX MOXHO O’r‘HCHI’H_r,OBO‘-lHO npHitHyary

AN MEJKO3EPHHCTHX MnecKoB R =100 —20J #, Lia cpeine3epHHUCThIX
250 — 300 a, a9 kpynuosepuuctux 300 — 400 47, uas rpasus 400 — 600 .
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POA HEIb3st DOTYYMTB B pe3y.abrare 1a0opatopubix padoT H
MOMKHO JHINb OPHEHTHPOBOYHO OOOCHOBBLIBATL JAHHbDIMII OIBIT-
ILIX OTKAueK, MPOU3BEJEHHBIX B AHAJIOTHUHBIX THIPOTEOJ0rH-
gyeckux ycoaoBHAX. DPopuyas Kpacrnonoasckoro:

A.if1 HAMOPHBLIX BOJ:

Q= 2=kni B/T § 7 (22
TR

AJ51 HEHAmOpHBIX BOJ

Q—2:k (23)

1
y‘{HTbIBaH, 9T0 BeJHUKHa R BechbMa MaJda 1no CpaBHEHHIO

1 . ]
¢ o7, BEJHUHHON 25 MOIKHO npenebpedn, 4TO HACT OLIMOKY

D R T

ARSI

S SUEIE T < I I M

e —_—— = .

e
=R,

_,.“_ I Y i Ml
LT T

Pac. 35, Cxema COBEPUIEHHCH CKBANHHbL

@ — B HANOPHOIX BOXAX, 6—8 NEeHANOPHBIX BOAAX

8 BbiuncaeHHH Aebuta He Gosee 1%. Torma moayuuy cooT-
BETCTBEHHO:

Q==2=km Y sr; (22a)
J== 1,75 =k YV [m® —(m — s)?]. (232)

HecoBeplieHHB e CKaXHH b

Ecan MoufHOCTb BOJMOHOCHOrO 11aCTa 3HAYWTeJbHA, a Tpe-
OyeMbi geOGHT CKBaXKHEbl HEBEJHMK, TO HeT HeoOXOILHMOCTH
npope3aTh CKBa*KHHOH BeChb BOJOHOCHBIH mJacT.
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s pacuerd MeGuta NOTOCHLIX CKBAXKHH, HA3BIBAEMBIX HE-
COBEPINEHHBIMH, CYLIeCTBYIOT ABe (popmyan — Dopxrefivepa i
Mapkepa. Ilocaennsia cymecrsenso yroudesa npod. E. A. 3a-
MapHHDIM.

Popmyna opxreiinmepa:
nhs (26 — <) oY ot ,
Q= —RT T —5 (24)

In w\—;

rae h — BpicoTa JIMHaMHUYECKOIO0 YPOBHS BOJABI B CKBaXKHHE,
CuUHTas OT BOAOYHOpHOro Jioxka (puc. 36, 6);

t — BbICOTAa AHHAMMYECKOTO YPOBHSI OT OCHOBaHMs palo-

yel yacTd (HUABTPA, CKBaXHHbl; t =/ —s, rRe [—

riyOHHA CKBAXKHHBI B Npefeax BOJOHOCHOIrO I1acTa.

1=
1
™y
{

N L T AT TS

e

T

/

T

Puc. 36. Cxema HecoBepiLEHHON CKBaWMHbE:
4 — B HA.IDP4HX poaax; O0—8 HEHAQNOPpHHX BOAax

Qopmysa (24) npennoxeHa JJsi HeHaNMopHBIX BOA, HO DopX-
refiMep CYATAJ BO3MOXKHBIM I0/b30BaTbCA aHaJOru4HOH (op-
MyJIOH U AJI HanmopHbelX Box (puc. 36, a):

nksm U Y om—1 a
Qoo (L o5)
m/_; m m



HeGur HecoBepileHHO# ckBasxkuiun no ¢opuyvne Ilap-
Kepa Jo/KeH onpenenTeCs TNO (PopMyJaM COBepIIEHHBIX
ckpaxun (20), (21), ¢ 3aMes0H B HUX BEIHUMHBL MOIIHOCTH

3
z‘ - .
L\ . ] [ . RSN ST DR S ISV, .

l. e e [
) ~!|— T
!
. T N
‘ _i‘rﬁ_‘__ RN
08— i B I
- SN U OO S G I
g7 e
_ befood b
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26— B S
N I U R A -
T ;
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T
$

Ormtwerare aomomenss (57 n eogoene cbomuro 8 Somomemos, croe(t)
\53
T

1
Ar—-1- -+ i
U0 NN S O B -4
S Tl b S e .\‘)"\ '
A B S O & I ol ale e ol s el S R 1 |
|| } Lot . R I 3 A ‘Lrnu_ Lo )
J s
R e M o

7 J ‘%4“" g5 ge T &7 hy g !
amf.:fw*sgue 2Rybuny! cx&a%wfu 8 Bosoxocniat caoe (1) » wous0ciiy CxTAENGET CAOR (T
Yenobreie oboangvenun
1 jPexomendyemca npusienamy @opmyny lpsepd
EAOMOHTYETIER MDUMERATT OSry Y Peprecisxeco

(TN exomendyermca npumensms @oprysy MIpRERT(npy Hangprsix bolaz) v popayry
- Pepzeeimesa [rp. sniconet 8000 )

Puc. 37. Tpabux naa sri6opa dopMyam M1 OnpejeleHus
nebiTa HECOBEPIUEHHO!H CKBAXHPLI

BOZOHOCHOTO IJIACTa M BEeJHYHHOl MOUIHOCTH «aKTHBHOH
sonnl» m, [lociegusis onpemensieTca mo Qopyy.ie:

m, = Al, (26)
rie A — Ko3()UIMeHT, 3aBUCANIHHA OT NOHHKEHHsT YPOBHS BOJMb!
R CKBaXKMHe TIpH oTKauke (M0 3aMapHHY):

Ipn s =02/ A=13
. §=03 A=15
» §=05/ A=17
» § = 0,8.’ A = 183
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@opyryaa Tlapxepa, B oraxyie ot dopaiyasl Popxreiivepy,
naHa H3 YCJOBHS, 4TO MOIIHOCTL BOJOHOCHOTO ILIACTa CTOJb
FeJiKa, UTO BOJIOYIIOpHOE Jl0XKC He BJHAeT Ha JIMHHH TOKOB
ROJIBI, HalpaB.IeHuble K ckpaxute. [loyrory ¢opmyna Ilap-
Kepa 3aBeIOoMO ICIHPHCMISNA ecld MOULEOCTh akTHBHOH 30HHbI,
onpeaeaenHas no Qopuyiae (26), 60abme, 4ei MOILHOCTh BO-
A0HOCHOTO TnacTta. BwuiGop Meroma pacucra B TOM Ccayuae,
ecau m,<_ m J0JKeH MPOHM3BOAHUTLCS HA OCHOBE COCTaBJeH-
HOTO HaM# rpadura (puc. 37), MOCTPOCHHOrO L3 VCJIOBHS He-
JAONYCTUMOCTH 34BbIIIEHHS] PaCyYeTHOro ACOHTa NPH TNPCIBAPH
1eJbHBIX pacyeTaX BOJ03a00OplbIX COOPYXKEHHH.

<
TIpenBapuresibHO HeoOXOHMO BbIUMCJMTH OTHOMIEHHS -,- U

{

! «
o7 @ 3aTeM HaHTW TOUKY Ha rpaduke, HMEIOLLYIO KOOpPAH-

HATbl, OTBEYAIOUIHE BBLIUHCJICHHDBIN 3HAYCHUAM o1Homenni. ITo-
JNOXKEeHWe 3TOH TOUKM Ha rpaduke onpejesseT BuOOp pacuer-
HO#t  QopyMyanl  (PYKOBOIACTBOBATHCS YCJAOBHBIMH 0O0O03Haye-
nusisvid Ha puc. 37). Tak, Hampuvep, ecmil 3KCI10aTallHOHHYIO
OTKauKy MpearnoJjaraercsi MPpoOU3ROIUTL W3 CKBAaIKHHBI, 3ar/yo-
neHHOR Ha /=06,4 s B HeHallopHbIi BOTOHOCHLII M.JIacCT, IpH
MOILHOCTH TIOCae/Hero m%==20 M u NOHUKEHHH YPOBHS BOMG
npH oTKauke s-=—2,82 m, TO

s , ! 6,4 .
T =Ti = 0,44; Pl 0,32.

[Toaoxenue HCKoOMOI Touku (Todka A Ha rpaduxe) Moxa-
3BIBAET, UTO B ITOM CJAyUae PacucT JAcdUTa J0JKeH ObITh Npo-
uspenen no (Qopyyae Ilapkepa.

6) Pacuer jqeGuTa Ha OCHOBE JaHHbiX
ONBITHBIX OTKauyex

MexKay MOHUKEHUCM YpPOBHS BOABT B CKBaXKHHE TpH OT-
Kauke H AeGUTOM CKBaXKHHbLI CyLiecTByeT (QyHKIHOHA 1bHAA
3aBHCHMOCTh, BbIpa)kaemasl Tak Ha3biBaeMoOll KpHBOH nebura
CKBaXXHHHbI.

Onpenedais, Ha OCHOBE NPOI3BEICHHBIX ONBITHLIX OTKAUEK,
ypaBHCiiHe KpHUBOI 1e6uTa, MOXKHO penlaTh OCHOBHBIE MNpak-
THUYGCKUC 3a/7aud, CBs3aHHbIE C 3KCILIoATANHEl CKBaXKHHbI,
T. €. ONpe’e/ATh!

1) neduT CKBaXKHIbLl NPH TIPOEKTHPYEMOM  IOHHKEHHH
(eCcsid BO3MOXKHOE MOHMKEHHE JMMUTHPOBANO HMEIOLIMMCS lia-

COCHbIM OGOPYIOBaHHEM);
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2) NOKMIKCHHME VPOBHS BOLBI B CKBayKMHe, HEOGXOAHMOE
Iag noavuenus TpedyeMoro mAedOHTA.

Xapaxrtep 3aBHCHMOCTH 7eOMTA OT NOHHKCHHSE 0GVCIOBJH-
BAeTCsT DPSIOM  TPHUHH. ¥ BeJHUCHHE TIOHMXKEHHS BbI3bIBAET
POCT COINPOTHBICHHUS ABHMKEHHUIO BOJIBI B BOIOHOCHOM MiacTe
U B CaMOH CKBaXKHHC; 3TU H3MEHEHHST CONMPOTUBJCHUS IOIUU-
HAWTCS  PA3JMYHBIM — THIPABJINUECKHM 3aKOHaM (ABHIKeHHe
BOABI B BOJAOLOCHOM I.1aCTe OOLIYHO JIaMHHApHOe, B TpyOe —
TypOysentHoe). T1pu 3HAUYHTEABIbIX MOHWKEHHAX, TYPOYIeHT-
HOCTb JIBHIKCHUA MOXKET paCipOCTPAHHUTLCSI H HA 30HY BOJLO-
HOCHOIO TMJacTa, TMpUMBIKaloUiylo K cksaxkude. [lpn orkauke
M3 HEHaNopHLIX BOJ YBCJIMUEHHC NOHHMKEHUS CONPOROKIAETCH
VMeHbUIEHHeM MOLHOCTH (PUALTPAIMOHHOIO HOTOKa, a NOTOMY
32BHCHMOCTL JAebHTa OT TMOHHKEeHHST 3/eCh HMHAas, YeM B Ha-
MOpPHBIX BOAAX, THA€ MOIIHOCTL (PUILTPAUUOHHOIO NOTOKA
NOCTOAHHA.

[TapaMerpsl ypaBHeHHH, BbIpaXaloOUHX 3aBUCHMOCTD feOuTa
OT TNOHHUIXKEHHH, HHIHBUAYAJLHBlL [JA KaXkJA0{ CKBaj)KHHBI H
MOrYyT OBITb YCTAHOBJICHBI TNyTeM ONpOGOBAHHA CKBAXKHHBI
OTIBITHBIMY OTKaukaM#. Uewm 6oJbliie YHCIO NOHMIKEHHIT YPOBHS
BOIB! [PH ONBITHBIX OTKa4yKaxX, TeM TOYHee MoXKeT OLITh CO-
CTaBJIEHO VDABHEHHC KpHBOH 1ebHuTa.

DopMyasl, ycTaHaBIMBAIOULHC 3aBHCHMOCTL Mexay nebku-
TOM H TIOHHXKEHHeM, MOTYT OLITh NOJApa3jeseHbl Ha NBE KaTe-
FOpHH: (OPMYJBl TEOpeTHUYECKHEe W (GOPMY.Ibl IMIHDHUECKHE.

Teoperunueckue G OpMYJB KPHBLIX MebHTAa BHIBO-
narest w3 Qopyyn Homoun (20), (21) u KpacHouoJsbcKoro
(22). (23).

Jng moctpoeuusi KpuBblX Je0HTa Mo TecopeTHuyecKuM Gop-
alynas, BooOuie ropopsi, JOCTATOYHO pAClonaraTh MAHHBIMH
0 nefHTe CKBAaXKHHBI [IpH OTKAayKe C OAHHM TNONHKEHHEM, 4TO
HAa TEPBBIH B3MJIAT ABJAETCH IPEUMYINECTBOM 3TUX (HOPMYIIL.
Onunako Tteopernyeckye (GOpMYJIbl MMEIOT CYUIECTBEHHBIH He-
JIOCTATOK: TIPH BBIBOJAE HX HUTIIOPUPYIOTCS M3\ICHEHHS THJpa-
RJIMYECKHX YCIOBHI B BOJOHOCHOM I.1aCT€ M B CKBaXKHHE, BO3-
EHKaloiile TOJ BJMSHHEN VBEJMUYCHHUA TIOHHXKEHWS, B ya-
CTHOCTH, COBEPUICHIIO HE YUHTBIBIETCH BO3PAaCTAHHE COTMPOTH-
pieHusl B Tpybax U B QuIbTpe. Uew Gosbliie TIPOEKTHPYEMOR
MOHHIKEHHe M0 CPaBlIeHHIO C ONBITHBIM, TeM (0nblile IMOrpell-
HOCTDL, OOYCJOBIeIHAS HIHOPHPOBAHHUEA VKa3aHHBIX Bhllle (hax-
TopoB. CyLU{eCTBCHHO OTMETHTh IPH 3TOM, 4TO OWHOKa Npo-
HCXOANT B HEeRBIIOJHYIO MU NPOCKTHPOBKH CTONOHY, HMEHHO
BJCUYET 3aBpllIeHHE TIPOEKTHOrOo Aeburta CckpBaxuHbL [losToMmy
TcopeTHuecKHMH  opyynani  iomon u  KpacHomoanckoro
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NPUXOAHTCH MOJb30BAThCA JMIIL B TeX CJayyasix, KOrja Ino Ka-
KHM-JM00 TNPHYHMHAM He IPeJICTaBJsSeTCs BO3MOXKHBIM I1POH3-
BECTH ONBITHYIO OTKA4Ky C HECKOJBKHMH TMOHUMKeHHAMH (Ha-
npuMep, npu GosbiioM Jge6HTe CKBaXKHH H Ma/JOMOLIHOCTH
HacocHoro oGopyposanust). Ha mnpakTuke OOBIYHO CUHTAIOT
BO3MOXKHBIM TNPUMEHSATH 3TH (OPMY.bl, eC’Iu INPOEKTHPYeMOe
NOHMKEHHE YPOBHS BOJAB B CKBaXXHHE MpPCRbILIAET ONbLITHOE
nonuxenue He Gosee uwem Ha 40—50%.

B Ta6n. 12 npuBesennl TeopeTudeckue (GopMmMyJabl A pac-
yera Nebura M NOHUXKEHHI B YCJOBHSIX HAlOpPHbIX W HeHANop-
HBIX BOJA. B atux ¢opmynax:

Q — npoekTupyeMbil NeOUT CKBaXKHHBI;

S — NPOEKTHpyeMOe TIOHHMIKEHHE YPOBHS BOJABl B CKBA-
JKUHE; '

Q1 — 1ebuT, onpeleseHHbIH OIBITHOH OTKauKOIi;

S; — NOHMIKEHHE YDPOBHS BOJABI B CKBaXKHHE NDH OMNBITHOH
OTKauKe;

m — MOUIHOCTh BOJOHOCHOI'O I171acTa.

K amMnupuueckun ¢oprylady OTHOCATCS YypaBHECHHSA
KpuBBIX nebuta, npeasoxcrusie [liomion, Cypekepom ¥ Auib-
TOBCKEM, OTH (OPMYJbl BEIpaxaloT 3aBHCHMOCTb Jgebuta OT
MIOHMIKEHUS B oOlle)M BHJE, YUMTBIBasi COBMECTHOE BJHSHHE HA
NeOUT CKBaXKMHbl Te€X H3MEHEeHHI THUAPABJHYECKHX YCJIOBHH
ABHKEHHMA BOJABl B I'DYHTE M B CaMOH CKBa:KHHe, KOTOPbIE NpO-
HCXOJAAT TPH H3MEHEHHH TNOHHKEHHMS.

Haymenbliee 4uc/o NOHMKEHHH YPOBHS BOZABI IIPH OIIBIT-
HbIX OTKa4Kax MJs pacuera KPHBOH Ae6HTa 1O STUM SMIHpH-
yeckuM (QopmynaM — 1Ba, HO NJs Buibopa ¢oprysisl Heob6xo-
IUMO HUMeThb MHHHMYM TpHM MNOHMKeHUA (TpY HaJU4YUH JABYX
MOHMIKeHu# TNPUXOJAUTCS BEeCTH pacueT N0 BCEM YKa3aHHBbIM
dbopmyJsaM d OPHHHMATh MeHbllee 3HA4YeHHe AebuTa U3 MOoJIy-
YeHHBIX 3THMH pacueTaMmi).

Omnupuueckue GopMyJssl  JONyCKaloT OoJiee  MIHPOKYIO
SKCTPATOJALMIO NAHHBIX OINBITHBIX OTKAa4eK, YeM TeOpeTHd:-
ckre (GopMyJibl, TAK KaK YUHTBIBAIOT COBOKYIHOCTb H3MEHEHHs
pexxuma (PHABTPAIHOHHOTO IOTOKA M JBHIXKEGHHA BOJABI B Ca-
MO CKBaXKHHE, TNMPOMUCXOJsUINe TpPH H3MEHEHHH MOHMKEHUS.
ITpuneHUMOCTh SMOHPHUECKHX (opMyn crelyeT OrpPaHHYHTL
VCJIOBHEM, YTO IIPOEKTHPyeMOe NOHMIKCHHE HE IIPEeBOCXOIUT
6osee ueM B 2—3 pasa MaKCHMaJbHOE NOHMIKCHHE NPH ONBIT-
HOHl OTKaukKe.

Hnas Beibopa pacueTHofi ¢(oOpMyJsbl, HAa OCHOBAaHMHM JAHHBIX
ONBITHBIX OTKaueK CJefveT MOCTpouTh rpadux Q= f(s), or-
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Klnanbisad mo ocu aberiice 3paucnug §, a 1o oCH opauHarT —
sHaueHHa Q. 37eCh MOXKET HMETh MECTO OJHH H3 COeTVIOUlX
BH/IOB 3aBHCHMOCTH.

1) 3aBucrvocTs MexAy Q M 8 BbPAKACTCa HPIMOH k-
HHEH, MpoxoIdilell 4epes Haua o KoopinidT. B TN Cayuac
pacyeTr NPOEKTiOTO ebHTa HIH  TOHIDKCHHA HPOH3BOAUTCH
o dopuyre licmon — (27) u (27a).

2) 3apucumocth Q ==f(s) xpueoauneliuan, IpHIEM KDi-
rast oOpalleHa BBHIYKJIOCTBIO BHH3. DB 3TOM ciyyae HeCoM-
HEHHO, YTO JAIHBIE OMbITHBIX OTKAUCK NE@EKTHBI, HETOUHOCTb
3aMEePOB MM HEYCTAHOBUBINECCH IBIIKCHUC BOABI 11 PaCYerhi
IKCTLIOATAUMOHHOTO Ae0HTa HJAH TNOHHXKEUNA HeBO3MOKHBI,

3) 3asucunects Q = {(s) xpHBOIHHEClNan, NpH STOM KpH-
Basi o6pauleHa BbIIYK.JIOCTHIO BrepX. B arowm chyuae sapBucH-
MOCTH  MeXTy Ae0UTOM M  TIOHIDKEHHEeM  MOXeT  ObiTh
napabosnueckoll, cremedHoll WIM  gorapidamucckoid.  [as
YCTaHOBJIEHHST BHAA 370l 3aBHCHMOCTH HeoOXOImMa JalbHEl-
wasi rpaguyeckas obpaboTka ONBITHbIX JAHHBIX, 3aK10Yal0-
iasics B caeayoueM. CTpodaT rpa@uku:

S Q) 1gQ=fllgs): Q=1(gs).

E S f(Q) — ac e
o 5 == (Q) — upsAMag JUHHSA, TO pacuieT MPOeKTHOTO

defnTa M TICHHXKEHHS NPon3Boantcsa no ¢opiyae Lonmou (31),
Buipakatoieit napabosnyeckylo 3aBHcHMOCTH Q== f(s).

Ecau 1gQ = f(lgs) — npsaasn  nunusa, pacuer 1OpOH3BO-
putcda no ¢opryviae Crypekepa (34) — cremeninas 3asliCHMOCTb
Q = 1(s).

Haxouen, ecoit Q == f(lgs) — npsisiag JHHHEA, — 10163y IOTCS
dopumynoit  Anstesekoro  (38) — sorapudiuueckad  3aBUCH-
mocte Q= f(s).

Qunupuvecrasa dopvyaa [Jwnowoxn

Hdas  onpeaenenns pefura TO  33JaHIOMY TOHHIKEHHK
VPORHA CavKHT (opiyna:

o ¥ TE T (31
OnpeneseHuc TOHUMKENHSA, COOTRETCTRYIOMICTO TPpebyeMoMy
1e0UTY, TIPOU3BCIMICH IO (opiy.ie:
s=all-4 Q> (31ad
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B ¢opwynax (31) u (3la) a, b

napavieTprl, ofpcaense-
MbIE M3 JAHHBIX OMBITIBIX OTKAYeK:

S0 Qe o

b= 01 Q5 (Qy— Qy) (32)
L S .

a=1 bQ., (33)

rie Q1 — gebUT CKBa;KHNBI TPH ONLITHOH OTKaYke DPH TOHU-
JKCHHUU St;

Q2 — TO He TPH ISHIMKCHWI S2.

By
e e
403—- -+ 9 — -t o
.3.@:1;,.,--—-._.-;_._}.,_.‘;..._7/*/
4. B Ik ST -A.—-/ il [
.(zi..,u_q.m__,ﬂ b |
oosl——1| - -1 -~ LT -1 J’L R
77) ...t ] |
S . B - i ]
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Puc. 38, Tpaguk aan onpepeleHns N1¢6HTa CKBAKIHBL
no gopmyae Jlomou

s onpemesieHHss NOHUXKeHHS, COOTBETCTBYIOULEro IPo-
CKTHPyeMOMY NeSHTY, MOMeT OblTb LpuMelieH TIpaghrueckuii
verof. IlpexaBaputeIbHO HEOOXOJZHMO BbIYHCJIHTL 3HAUCHHA
yeJIbHBIX TOHUMKEHUH So, IOHHMMAS NOJ ITHM TEPMHHOM OTHO-
MCHHE TIOHUKEHUH YPOBHA BOIEI K COOTBCTCTREIIIBIM neburan
5DPU OTBITHBIX OTKAUYKAX:

' St
SO _—

-

=y Sy =
Ql -0 Q']
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Tleppbii War — MOCTPOMTL TpadHK 32BUCHMOCTH (npamast
NMHMST) VIeNbHBIX TOHMKeHHT OT HabMogeHHbIX XeOHTOB, OT-
JOXMB TIO ocHM abcuucc 3HaueHHss Q1 ¥ Q9 a TO OCH OpIi-
Hat — 8" u s;” (puc. 38).

Bropoifi miar — no noCTPOCHHOH NPSAMOH ONPEAENHTb 3HA-
yenue Y/IeJbHOTO TIOHHMKEHHUS So, COOTBETCTBYIOIIEC 3aJlaHHOMY
nebury Q.

Tpetnit  mar — BHIYHCIHTL  HEOOXOAMMOE  TIOHHXKEHHE
ypoBHSI BOJAHI S, HJs1 TOMyueHHs 3aJaHHOro jaebuta 1o ¢op-
MYJIe:

§=5,Q

ha ]

IIpumep. OnpelesnTh NOHHKeHHe YPOBHS BOIH, HeOOXOMHUMOe AJs
noayyenus ne6ura 30 Alcek., TPYU CAERYIOUHX FaHHBIX OMBITHLIX OTKAUEK,

Ne HOHBXKeHHH [Tosnxende [ebut B A/cex
B M
I §y= 1,0 O‘=13,")
11 §9=2.0 Q= 24,0

BriyncaenneM noayvaem:

' 8y 1,0_ ,
Sq == -—--1 = .-—13)0 = (,077;
v So 2,0 -
8y = ':2 — 24,6 == (5,083,

W3 rpabuka ciaeayer, uto pebutry Q =30 .1/cex cooTBEicTBYeT
§q = 0,087, otkyna

s = (0,087 30 = 2,61 &.

bopmyaa Cupexepa

He6uT, No 3afaHHOMY TOHNHXKEHHIO YPOBHS BOIBI B CKBa-
AUHe, olpelensercs No (opuyJe:

m

Q= VS (34)

CoOTBETCTBEHHO ] ONpejiesleHHs] MOHMKEHUs, OTBeYalo-
UIEr0 NPOEKTHPYEMOMY NEOHTY, CJHYIKHT (QopMyJia:

S= (2" (34a)

N /



[MapayeTpsl n M m onperessioTcs MO JAHHBIM ONBITHLIX
@TKauex no gopmyaam (35) n (36):

g §ilg Q@ —1gSolg Oy
lgn= IS, g 5, ; (35)
1‘{ Sl —_— jg S) A
m - ; 39)
lg Qr— 12 Q- ( ’

[Mpuvennmocts dopay. s CMpexepa orpaHHUHBAETCA YCJO-
BHEM:
1<m<9. 37)

Popmyaa AapToBCKOTO

Hnst onpefeseHus mebuta no 3aZaHHOMY TOHHXKEHHIO
YPOBHSI BOJBI B CKBaKHHE CJIYXKHT ¢opmyJa:

Q=a-|-blgs. (38)
Onpenenenre Heo6XOAHMOro NOHHXKEHHS [OJ TOJNYyYEHHS
fpoekTHpyeMoro nebHra INpPOH3BOAHTCA MO GOpMYyTIe:

s=%71. (382)

!
!

Uy

B dopwuyaax (38) u (38 a) a, b — mapaMerpbl, onpejensc-
Mble H3 JAHHBIX ONBITHBIX OTKAUEK:

O —=Q :
b= Ig $3— 12131 ’ (39)
a==Q,—blgs,, (40)

rjie Q1 — 1eGHT CKBaKHHbI NPH ONBITHOH OTKauke NpPH MOHHU-
JKEHHH S,;
Q2 — TO K€ TPH TIOHHUXKEHHH Se.

Omnpenenente ne6uTa ¥ MOHMXKeHHA No (Gopmy.te AJabToB-
CKOro 3HauHTEeJbHO YNpoulaeTcs, ec/au TNpHMeHHTb Tpaduyc-
CKHH METOJ pelleHHs, 3aKJJOYaloUHACA B CISLYIOULEM.

ITo ocu aGcuHCC OTKJAAbIBAIOTCA 3HAYEHHSI TOHHKEHUH
VPOBHSL BOJbI NIPH OTBITHBIX OTKAaukax (Maciitad 3Tod oCH —
jorapigMHyecKHi), o OCH OpPAHMHAT — OTBEyaloliHe HM 3Ha-
uyeHHs Ae0HMTOB mpH CnbITHBIX oTKaukax (puc. 39). Ilo Toukam
nepeceyenns NPOBOAHTCA TNpsiMasi, MO KOTOPOH MO:KHO ormpe-
NeJUTb JeOUT Mo 3a/IJaHHOMY TOHHIKEHHIO, a TaKxKe NOHHXKE-
Hue, HeoOXoJHMoe A ToJyueHdss tpebyevoro nebura. Ha
puc. 39 310 mocrpoeHHe TPOU3BEIEHO IPUMEHHTEIBHC K BblHIe-
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OpHBE/ICHIIOMY HpHMepy. PHCVHOK TOKasblBaer, 4To [JJsi IO-
nyuenus aebuta 30 s/cexk  HCOOXOAMMO ITOHHXKEHHE YPOBHSA
BO/ABl B CKBaxuHe 2,9 .
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Puc. 39. T'pabux paa oupeieieHHs 2e6HTa CKBamkilHLL
no gopmyae ANbTOBCKOTO

2. B3auMoaeidcTBYIOIMUE CKBAXKUHBI

Ecau 6yposble CKBa>KHIbl HAXOAATCS Ha PACCTOAHUY, MeHb-
LIeM, 4eM [ABA pajuyca BJHSHHS 3THX CKBAKHH, 10 CKBaXKHUHbI
Ha3biBaloTesl  B3auMozelcTsyomunMi.  Baamvoneiiersue  0Co-
GEHHO 3HAUHTENBIO, €CJiH PacCTOAHHE MEKAY CKBaXKUHaMM [
MeHblUIe OJAHOIO pajMyca BJMAHHA, TaK KAk B 3TOM cJjydae
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PBOHCXOMAT CHUAReRHe VPOBHS (CPe3Ka) »0 P3aH MO JeHCTBYIO-
N ckBapunax (puc. 40).

Crpaxuhbl Ne 1 11 Ne 2 — nepsanMogelicrpyiomue (01HHOU-
UBIC); CKBamuHBI No 3, 4 W 5 — Baauvojeiictnywure (2R >
>! > R); cksaxutubni Ne 5 H 6 -— B3aMMOXE{ICTRYIOL{H?2
((’<.{{‘).

PacucThl B3dUMOJIEICTBYIOUIHX CKBAaKUH B VCJIOBHEX HCHI-
opHelX Bo,l paspalorakibl POpXreliepoi Ha OCHOBC TEOpPHil
Aapcu-omon.  PacueThl 3TH, HauLH TDIMEHeHIIE B OCHO-
BILOM JIJIS BOJAOLIOHH3UTEIbHBIX VCTAaHOBOK, I1e CKBAMXKHIIBl pac-

i R R R A R "

.t -
=% Rt & -— — O = e i & et Or— - - 3 Q é
L

- . ,'
i R s T s
R LI § "/‘?(1 Kl
! - } - - P
S - .
s e g A
S ,// /

Puc, 40, Cxema B3auMOZeHCTBHA CKBAXKHH B 3aBUCHMOCTH OT paccroasnfi
MEH Y HHMH. AB— nbe3oMerpideckuil ypoBeHh HANOPHOro BOLONOCHOrO
FOPH30HTa RO OTKAUKH

UoJaraloTed Ha nJoulafl, a HE JJsi BOAOCHAGXKEHUeCKHUX CKBa-
ZSUH, UMEIOmUX 00bIYHO JIHHEHHOE pachioJoKeHie, BKpECT Ha-
MPaBICHUIO TOTOKAa. s 3TOro ciayyas analHTHUECKHX pe-
Hi€HHH TOKa HeT.

YcaoBusi B3auMOACHCTBUST CKBAaKUH B HallopHBIX BOJAX
cGerogreaniio  usyyessr M. E. Auwstosckuy [8], KoropsiM
NPeATIOKCeHR  HPpaKTHYECKHE MeTCIbl pacueTa B3aHMoOJeli-
CTBYIOUIMX CKBaXKuil. MeToauka AJBTOBCKOrO MOMKET TpHME-
HATBCS U AJIS HEHATIOPHBIX BOJ, €CJIH MOILHOCTb BOJOHOCHOIO
I1aCTa  3HAYMTETbHO MPEBHIIAeT TOHHIKEHHC YPOBHS BOJbI
R CKBAXKHHAX INPH INPOU3BOICTBE OTKAYEK.

Ha prc. 41 nsopazkensl pse B3amMo1eiicTByiOLHe CKBa-
#xuHpl. OTRauKka H3 cKpamunbl Noe | ¢ TMOHHIKEHHCM S, BbI3HI-
BAeT CPE3KY yponusd f2 B ckBaxuHe N2 2. OTkauyxka M3 NOCJaeA-
HCH C TIOHHZKEHHEM S2 BBI3BIRAET CPC3KY f1 B CKBaxKHHe Ne 1.
[Ipi coBMeCTHOH OTKauke H3 5THX CKBaXKHUH JeHCTBUTE.bHASN
BCJAMYMHA  CPEe3KM B Kamjiod CxBdzMHe OYJIeT HeCKOJbKO
MCHbLIE, YeM CPeskii, Hal.jioJenHBlEe NPH O0AFHOUHBIX OTKAau-
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Kax, Tuk Kak OJarojgapst B3auMIOMY BJMAURIO CKBaXKHUH [E-
GUT HX YMEHDINMICH, a CJIeJ0BaTeabHO, YMeHbUIaTCsd W CPe3KH.

M. E. AnpToBCKHM IIPel1JoxKeH MeToi pacyera JeOnTa
B3aMMOMAEHCTBYIOWNX CKBAKHH, OCHOBAHHBIA Ha OMpeJeeHHH
KOS HIHeHTa CHHZKCNNSA JebHTa.

ITOT KOMPHLHEHT BbIPAXKaeTCs CICAYIOMHUM 00pasoM:

. . o

(‘Lh,(‘) ] (41)

Q v '
rae Q -— Ae6HUT CKBaXKUH NPH OIHHUUHOH OTKAUKe,

Q" — To Ke NpY B3aMMOJEHCTBHH CKBAXKHH.

d ==

N % EESEEIEN RS e

T, 7

Al P

DI S

Puc. 41. Cxema BIUSUHA OTKAUKH M3 CrBamin., A5 —
Nt€30METPHUECKNIT YPOBEHDb BCAR A0 OTFAMKHU

Hns npoussoacTsa pacueroB Kooduuieur a yroGHO BbIpa-
XKaTb yepe3 YICIbHbIC AeOUThI CKRAXKIH!
"
o == -—('7—,-, (42
q
rae ¢ — yjenpHbil 1eGUT CKBaXXUH TIPH OJAMHOUYHON OTKAuKe;
g” — TO 3Ke TpH B3auMOJeIICTBHH CKBaXKUH.
U3 dopuyasr (42) 149 ABYX B3aHMOJAEHCTBYIOIIMX CKBa-
JKUH HMeeM:
¢"=¢q,/ (L —a) u ¢ =g, (1 — ), {(43)
rae HHAekcn 1 2 0603HayailOT HOMepa B3aHMOAEHCTBYIO-
HI¥X CKBaXKHH.
EcaH ckBakuHa HaXOJHTCSA BO B3aHMOLEHCTBHM C HECKOJib-
KMMH CKBaxKHHayu, 10 ¢opmyyna (43) nosayyaer BHA:

g =g {1l — 2 0. Hi)
rae Yo-— CyMMapHBId KOS(DMUHCHT CHHXKeHHsl pebuTa, npel-
CTaBJAAION M COG0H CcyMMy KO3(HIUCHTOB CHHKEHUST NEeOHTOB
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CKBAMHIE, OKA3LIBAIOUIHX RIHAHHE Ha 1eGHT 140l CKBAKHUIILL

O003HauHB S ~— MOHHKEHIe YPOBHA BOIb B BOI103aB0pHOIL
CKDAKHIC B YCJOBHSX B3aUMOTCHCTBHA, HAMecM AeCHT CKRa-
WKHIT:

Q' =s; " ==sa"{1 - u. 15)
Kosbuuucutsl ciukernsa pefura naxojpsred B cleavionie

3aBHCENVIGETH  OT paCCTOHHHﬁ MWV BS&H\IO”’II(‘T?)IOJIH\’[H
CKBAXKHHaAMHK:

(4€)

rje ., —— KO3QHUKHCHT CHIDRedHs AcOMTa fpH PAcCTOSHHU X1
MEKIy CKBaKHIAlR,
@ro —TO K€ IIPH PaCCTOAHHH Xz;
R — paauyc Baumsius Hpd OJHHOUHOH OTKauke.

Brruncsienna KO3QuiHeHTOB ¢ NPOU3BOAATCA MO PA3JIHUHLIM
(popwyrlam B 3aBHCHMOCTH OT X4PAKTEpPa 3aBUCHMOCTH AeKILY
JACOUTOM H NOHHXKENWeM MPH OJMHOUHBIX OTKAauKaxX.

Ilpy wmueiinoil 3aBucuMOCTH AebuTa OT MOHHMKECHUSI B CO-
OTBETCTBUM C oprryaoll Jlonion (27) KoaHHIHCHTH CHUZKEHUS
nebura onperenstores no Qopiyiaant:

I8 £

S G, == o - (47)

So 44 B aR C O

rae ti-— cpe3ka ypoBHs B ckpaxkuHe Ne 1 mpe orkauke H3
CKBaKuHbl No 2
t2 — TO e B ckBakuHe No 2 NpH OTKauke M3 CKBAXKUHbL
Ne 1,
S1, S2 — MOHMXKeHHUs YPOBHeH Boan B cKBaxuHax Ne 1 u 2.
Ecnu mexay nebutoar u noipkenueM CylleCTBYCT 3aBHCH-
MOCTh, Bbipaxaevas ¢opuyaoit KpacHonosbcKoro (29), TO

o =1— [—42« Ay = 1#/ 3)
{ ] ; 9 } Sl_{_m (43)
[Tpn norapudrtmueckoii saBucuryiocTn Ae6HTA OT NOHHKE-
nus, onperensiemoil dopyyncii Adstorckore (38), n1eSHT ABYX
B3aUMOIEICTBYIOUIHX, CKBAXKUH BBIUKCIgeTes 110 (opriyaav:

124 2] Sw‘ A »'* I
Q=@ — MR
2] Si—lg (s{+ Lo -
Og”:(Qg/ ) g 1 hésfl ) E'(‘ (OO}

rAe a — mapaMetrp, onpejenseMbii M0  JaHHABIM  OTKAUKH
[car. dopmyami (39), (40)].
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LipuBeges npnsiepn paciera ge6HT1a B3aMMOACHCI BYIOUUIX
CKBAXKHH.

IIpumep 1. Hexoannle panubie.

U3z ckpawun 1 n 2, maxomsuiuxesd B paccrosuuu 400 a apyr ot
apyra {(puc. 42), npouiserens OAlIHOUMEe ONHTHHeEe OTKauku. [locmaen-
HIMM JCTaon €0, UTO 3BHACHMOLTL NeOHTOB CKBAXKHH OT NORMXKeHiill
JaigeliHas, T. ¢. AeCHTH MPONOpUHUHAIBHLL NompKeHlsnt Paguye B1is-
151 MO JalublM OAHHOuBLIX oTKauexk 700 .. eluT cxkpamnHul N2 1 Obid
10,2 s2/cex npu noHisKeHin ypoBus 3,0 M, 0P 3TOM YPOBEUb BOIb
B ckBaxine Ne 2 moHm3uaca Ha 0,28 m.  Jebur ckBamuupl Ne 2—
12 a/cex mpu momikennu ypomug 4,0 m, OpA STOM ypoBellb BOIH
B ckBaxune Ne 1 cumsniea ma 0,4 m. Taxum obpasom mveeMm (Tada. 13).

Tabauuya 13

(b N i1 -
cﬁx_aa- i Hebur Q' Movuxenie s yneanu,mn ae Cpesxa 3 pos-
JKHR B 4fcex B .u out = q’ HA ¢ B M

U | gr=102 | os=30 | a/=34 | n=0s

2 ' =120 8o = 4,0 g =30 fp = 0,28

TpeGyerca ompesernts nefur ckvaxud Ne 1 B 2 npu  cobmectHo
IKCHA0ATAUHH ¢ MOHIXeHiem 5,0 .
OnperenseM xO>)HIIEHTH CHIMMeHHS pebuta nmo dopmyse (47):

0,4 0,28
¢ T - ’ = 9' fa = —
’ 00% =370

4504
3navemis x1 U o2 GAH3KH APYr K Apyry. B panbHeiinieM mpuHiMae
Odapwee sHayeune a = 0,09.
Tlo ¢opayae (43):
Q" =34 (1 - u09) =309 a/ccr; g = 3,0 (1 —0.09) = 2,73 a/cex.
5 Ilpu nowrKennu ypoBHA BOAH B CKBaXKIHAX O M Ae6uUT Bupasutes
45):

= (1,086,

O =5-309=1545 2/cex
Q.7 =5-213= 13,65 a/cex

Mroro Q" =291 a/cex

Ecan 6B cxBasxuiLi HaxoAlLTuCh BHES B3aWMMHOrO Balslid, TO CyM-
=

Mapumil Relut NX mpH NoHHXKerumn 5 a1 BbIpasusca Ol
YQ =534+ 5.30=232 a/cen.

Taxum ofipasom ZeGHT BoAo2abopa NP R3aNMOZEHCTBHH MeHbIle HA
')L) ;’____ ~/9 l
[BFER £,

100 o = 8% meGuTa 3THX CKBAyKiH, eCJH Gbl OHI He oKa-

3HBAAI BINAHEMA APYr Ha Apyra.

Ilpumep 2. Pacemorpud, Kax usme:dntes meSur Bomo3abopa, ecan
B JONOTHeHite K ckBaxknuaM Ne | m 2 3atomute cksaxumy Ne 3, pac-
OOTORHR ee MEXKAY ckBaunavu Ne 1 w 2, Ha pPaBHOM paccTOAHHH
(400: 2 = 200 &) moxAy BuMu (pne. 42). VIeNbHBH AeGHT CKBAKHHBI
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Ne 3 MOMHO TPHHSITH CPENHHM MeXAY YUeAbHLIMH HeOUTaMH CKBAaXKHH
Ne 1 uw 2, T e

430 !
q‘s' = —3'";2}_ -=3,2 sjcek,
NPOEKTHpYeMOe NOHUKeHHe TO e, uTo B mpumepe Ne 1 (S =50 ).

foumep Net
&//‘_’—'—-_m.' A'_é:,
T |
| f
} Mlpurep N2 :
' R !
| t |

V' Mpumep Ne3 z

I
|
1

Puc. 42. Cxema B3aUMOZEHCTBHA CKBAXKHUH

o ¢opmyne (46) ompenenseM KO3bHUHeHT CHUXKeHHs JAefuTa NpHMe-
HUTEIBHO K paccTosiHHio 200 M.

IgR—1g200 _ g 1870018200 _ (o

Ig700 —1g 400 —

B Ta6n. 14 npusenensl pacueTs ne6ura Bogo3abopa.

%200 = %400 oo g 400

Tabasuna 14
e o
©s | Bansisue ¢ | Bausinne c P (D
g 2" | onHolt cTO- Apyroi - 4
2 | EZ | onn CTOPOHLI - . BT | 2E
@ o= {_ [ E pae q o~ = (o)
8 |82 Sg | 2%
e é g %200 | %400 | %200 | Y400 S 5_‘%@
1 200 | 0,20 0,09 — — 0,29 | 34 2,41 12,05
2 200 — — 0,201 0,09 ] 0,29 | 3,0 2,13 10,65
3 — 0,29 — 020 — 040 | 3,2 1,92 9,60
Hroro LQ” = 32,30 2/cex
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Kak mbi sujenu soilte {mpumep Ne 1), meGuT Bojgosabopa u3 ABYX
B3aUMOJEHCTBYIOIIHX CcKBaxKin sepaxancs 29,1 a/cex. 3anoxeHue MexmLy
HUMH TpeTbedl CKBaXXHHBl B XAHHOM CJydae yBeJuuuao Obl ne6UT BOJO-
3abopa BCero JUMIbL Ha

100 ( 32,3 — 29,1

Tagn )= 1%

Hpuwmep 3. Onpenennm meGut BORO3aGopa NPH YCJIOBHH, UTO AO-
NOJIHUTEeNLHAS CKBAaXKHIA 3aKAalbiBaeTcss He MeXAy ckpaxXuHamu Ne 1u 2,
a Ha TpOAOJIKeHMH JHHHKW BCHO3abopa Ha paccroguuu 200 M oT ckBa-
®Kuuol Ne 2 (puc. 42). YzenbHH# KeGuT BHOBb 3akdafbiBaeMOil CKBaKHHEI
(Ne 4) mpuHEMaeM paBHBIM yILeJbHOMY HeOuTy ckBaxuubl Ne 2, ocTalb-
HEle HCXOJHHBE HaHHHE Te XKe, 4TO B npuMepe l.

TlockosioKy ckBaxkuHa Ne 4 HaxoguTcea B paccTogHud 600 M oT ckBsa-
KUHBL Ne 1, BBIUHCAMM KO3(HIIMEHT CHHXKEHHA He6uTa s STOro pPaccTos-
uusi 10 Qopmyne (46).

Pacuern jpefOuTa BOR02ab60pa cBeXeHbl B Taba. 15.

TaGanuwa 15

= Bausivue ¢ oxn- | Bausuue ¢ Lpy- l
& = Holl CTOpOHH FOft CTOPOH b i
g = E © ‘%’C\x Yo q' qf/ ! Q”
< 5 é g %; @oco | %40 | %s00 | Y20 | %00 | *c00 ‘
S B ]
%
1 400 — 1009002 —| — | — 0,11 341303 1515
2 —_ 020 — | — | — (0,09 — 029 30| 213 10,65
4 200 — | — {020 —|002/022 30 234] 11,70
l 2Q" = 37,50 a/cex

Jle6ur BoOmoszaGopa B pacCMOTpPeHHOM IIpuMepe Ha
100 (—3%_:1—2—91—) = 29% GoJsblue, ueM nmpu paGoTe ABYX CKBa-
xuH Ne 1 u 2 (cp. npumep 1).

3. CkpaXHHBI, pacroJioXKeHHbie MHO0JIM30CTH OT IOBEPXHOCT-
Horo BOZoOeMa

[Ipu pacrosoxeHUH CKBaxHHbI NOOJH30CTH OT peKH,
o3epa MJIM IPYroro BogoeMa OTKauyKa MOXKET NPHBECTH K TOM-
CachIBAHMIO BOJBI B CKBaxKHHy M3 BojoeMa. Il omnpelesenus
neOuTa CKBaxHHBI B 3THX ycjaoBusx Popxredmepom MpenJo-
JKeHa cjelymooljas CxeMa sIBJIEeHHs.

B o6Gmactu BOsoeMa moMelijaeTcsl Jpyras-— BoobOpaxkae-
Masi— CKBa)KMHa Ha pAaCCTOSIHUM, DaBHOM pacCTOSIHMIO Hefi-
CTBHUTENHHON CKBaXKHHB OT BOJOeMa. ITa BoobpaxkaeMas
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CKBa)XHHa JAeHCTBYeT XakK TMOTJOLIAIONIasl, NPH 3TOM BelH-
YMHA TOIJIOIIEHHsT BOABI paBHa meGHTY CyLIECTBYIOUIeH CKBa-
xuHer (puc. 43). Mcexons wu3 31ofi mpetnocuiaxn, Popxreiivep
BBIBE1 CJeAyoUyio (Gopruyay HeOHnTa CKBaYKHHBI:

s(2m —s
Q= rk SCT—S 1)
.a }
In (~>
e
rpe § — TTOHHKEHMe ypO'BHH BOIbL!I B CKBAKHHE,

m — MOIIHOCTh BOJOHOCHOrO I.1aCTa;
@ — paccTOsiHMe CKBAXIHb OT BOIOEMA.
dopmyaa (51) ormmuactes ot Gopmyast iomon (21), npu-
MeHsieMOH Jist pacuera neGUTa CKBAaXKWHbl BHE BJIHSHHUSA

Jedcmbumencoid ta BooSpamcaerel
11 BooSpamcaessiy
Kangdsu e h 'Zoﬁaﬁeu
ST Y L7 T Ny aabens odoem
Henonum. ygobero |1\ap.bod 1.2~ b A0 \H :, , wq
org—— M e e s e
K23 ?

&

%

i '
|
!
!
!
I
|
|

h -

g
N
‘W/WW// i L ol

ua—a.-fzr—ﬁ a

Puc. 43. CxeMa cKBAaWHMHH, pacmnonoxeHHOR BOMH3H
Bojoema (no dopxrenvepy)

BOZOEMa, TOILKO TeM, 4ro B sHaMenartels dopmyas (51) Bxo-
2a R
IOAT BeJNHUHHA ln(—;> BMECTO ln(;). Ecim pasjiciuTh BbIpake-

HHe me6uta no dopumyse Popxrefisepa Ha BbIpaKkeHHe HelHTa
no ¢opvysae [IomoH, TO yBeauucHHe [He0UTa TMOJ BJHSHHEM
BOI0E)MA BBIPA3HTCSl OTHOLIGHHEM:
R
In /-——>
\7r

in <?a)

N s

TakuM 06pa3odM IMPHTOK BOJALI B CKBAXKHHY, PACIOJONKEH-
Hyro BOansu BogjoeMa, no Popxreirepy, paBeH NPHTOKY BOIBI
8 CKBAKHHY, HAXOAAILYIOCH BHE BJMSHWS BOJOeMa, ecad pa-
AMYC BJMSHHSI 3TOH CKBa’KHHbI BABOE@ 00./bIUe PacCTOSHHUA Me-

K1Yy cKpazKudo#l u BomoenoM. Eciu a > 0,6 R, To 1eGHT CKBa-
auun 1o (opuyie Popxrefivepa TNipU  HAJHUAH  BIAAAHHA
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BOJOeMAa OKa3niBaercd MeHbIle, yem 1o dopmy.e [iomnioH, yTo
NPOTHBOPETUT (HHIHYECKOMY CMBICTY  SBJSHHA.

B Taban. 16 npuBoastcs orHOumeHus HAeOuUTOB 1O (op-
mysae (b1) k nmeGuram, mHOJCUMTaHHMM 1O dopmyae [o-
mou (21), He yuurThiBalOuledl BaMAHUA BoloeMma. Boruncie-
HUS1 CJleNlanpl MpUMeHuTedbHo K r==0,1 x, XapakTepHoMy nJs

BOL03a60OpHBIX CKBaXKUH,
Ta6nuna 16

Eo— 3 A, SIS T TS AR ek S

__Pamuyc genpeccunn R
Paccrosnie 10 100 & 300 #
BOJOEMA & B M _(\l_(_S_l_)__ Q(S])
o eeh | Qen
5 1,50 1,74
10 1,30 1,51
25 1,11 1,29
80 1,00 1,16
100 0,20 1,05

Qopmyroii  Popxrefimepa cielyeT NONB30BATHCH, eCaH
CKBaXXMHAa paclojaraercsd OT BOJZOEMAa HA PACCTOSHHH, MEHb-
IeM TIONIOBHHBI Pafiyca AerpeccuH.

Fanasa VI
IIAXTHBIE KOJIOALLBI

I. KOHCTpyKuMM maxTHbIX KOJIORLEB, HX 3JEMEHTbI M pa3-
Mepsl. CnocoGel npoussoacTBa paGoT

a) O6uiue saMeuyaHHUs

[TaxTHEI KOJIONEL COCTOMT M3 CJEAYIOLIHX OCHOBHHIX 5JIC-
MeHTOB (puc. 46): a) HaI3eMHOH YaCTH — OrOJIOBKA, 6) cTBoJa
[IaXTEl, B) BOMOIPHEMHOH 4YacTH, r) aymnda (B OTZEJbHBIX
ClIydasx).

OrosioBok npefnasnauaercs MJIst 3amHTH OT TONALAHHS
B KOJIOJlel, CBepXY 3arpsA3HeHHBIX MOBEPXHOCTHBLIX BOM, a TadK-
XK€ I Co3MaHust YAOOHBIX YCNOBHH MJI ero 3KCIJIOATALMH
(BonmonoabenMa, BoJOpasbopa, - HaGMOMEHHE 3a COCTOSHHEM
H paGoTOit KONOANA H T. 1.). B MeCTHOCTAX C CypOBBIM KJHMa-
TOM, B CPaBIHTeNbHO HETJIYOOKHX KOJOALAX, YCTPOHCTBO Oro-
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JOBKa HeoOXO0AMMO TakXe M B lLienfx nperoxXpaileHus: BOTbI

OT TIPOMep3aHHs.

Huast mpenoxpaHenHst xoqaoina OT OOPYILCHHST TPVHTA H

K30JIILUM ero OT 3arpsi3HeHHT CTeUKH
VKPEIIAIOTCS, o0pasyst CIBOJ INaXThbl.
MEK AV
BoronpueMuofi 4acThio -KOJOANZ, a Tak

CBsiSyIOMNM 3BEHOM

I

M

1aXTHOTO
Tlocaetuuii
Hal3eMH0I ¥ nuxesexkaurel
AN padveInenus

KOJI0/I11a
CTYKHUT

B HEM BOJIOTIOAbEMHOTO
obopyrioBaHus (a WHO-
ria ‘M BEHTHISHUOHHBIX
YCTPOHCTB).

OronoBok H CTBOJI
Haxthl AeJNAITCAd BULO-
HOTIPOHHILAMBIMH.

Bonornpuewtag uacTs,
B 2aBHCHMOCTM 0T TH-
APOTEOJIOTHYECKHX YCJI0-
B W rayBunbl 3an0-
KeHUsl MAaXTHCrO KO- o Mouosee: {
AcAua, ycTpausaercs KL YPOSEHE
H.IH TOJBKO B [JHE, HJH T
B €ro CTEHKAaX HAH e T
B jHe H Crenkax. Ilpum
npHeMe BOABI 4epe3 JHO
BOJAOTIPHEMHAS 4acTh
KOJI0alla JA0.J1KHA OBITb
o00pyIoBaHA TecyaHo-
IPABHAHBIM  pUIBTPOM
(22 mckyOYeHHeM  KpymHOOGJIOMOUHBIX M TPEU{HHOBATHIX
nopoji). B HamOpHLIX yCI0BHSX, B 0COGEHHCCTH IHPH HCIOJb-
3OBaHUH MEJKO3eDHHCTH Y NeCKOB, NOJ NecYaHo-TpaBHHHBIM
PWIBTPOM HEODXOTHMO yCTPauBaTh NEPEBAHHOE MM JKele30-
OeToHHOE JHHMNIE C BOJONPHEMHBIMHE OTBEPCTHAMH. IlpH
npremMe BOALI GOKOBOH MOBEDXHOCTRIO KOMIOALA (T. €. PG CTeH-
KaMH), BOTOHDPHCMHBIC UIBEPCTHA B KPYTHOOGA0MOUHBIX H TDE-
IUHHOBATBIX NOPOAAX YCTPAHBAWTCH B BHIE NYCTOTENBIX IIpo-
MEeXYTKOB HJIM IOCPEICTBOM 2aKTalkK B CTEHKU T[OHYAPHBIX
HAH 9YTYHHBIX TpyGCK. B necuawbix mopoiax cienyer npeny-
CMaTpHBATh YCTPONCTZ0 B CTEHKAX KOJIOMIEB CIEUHANbHbIX
OTBEPCTHI (OKOH), 3aNO.THEHHBIX [ECYaHO-TPABUAHBIM (DH.Ib-
TPOM.

Of0mas miomasb BOJCUDHCMHBIX OTBeHCTHI KoJOjALA HOJ-
Ha OLITH pacCyHTaHa Ha NPONYCK 3KCIIO0ATAUKONHOTO pac-
X0ja. NPH BeJHYHHEe  BXCMHOH CKOPOCTH, Tperoxpalsiomed

it SRR

Frussinsn
FAMOIK

=

Boionpuemnas

Y ; wacme
e

i
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Puc. 44. CxexMa maxTHOTO KOAOZLA
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KOJIOZEIl OT 3aCOPEHHs BHIMILITHiVM uyacTHunavMu rpvara. [Ipn
omnpejleJJleHHH BCJIMYHHBI BXOJTHOH CKOPOCTH B TeCYaHBIX IMOPO-
Jax peKOMQH,ﬂyeTCH NDIVeHATTH: 3) A.15T ¢viaad (bILThTPHHHVI
BOALL uepea nHO — dopruvav (15) (¢ xosdunuentom n= 040)
H 6) aaa cayuas QHIbTpaumd uepes credku — dopmvay (14).
CooTHouleHHe  AHAMETPOB  WACTHI, B NECUIHO-IPABHAHOM
dumpTpe pexovenmyercs nnunumath 1:5. B Kojognax,
IKCIJIOATHDPVIOUIHX BOJOHOCHLIE TOPH3OHTH!, TPHYPOUEHHbIC
K KpPynmHOOOJIOMOYHLIM M TPEN{HHOBATHIM  MOPOJdar, pacuer
BOAONPONYCKHOH CNocoBHOCTH KOJ0/1la, OCHOBAHHBIN Ha jJony-
CTUVBIX BXOJIHBIX CKODOCTSIX, HE TIPOH3BOTHTCH.

3ymngd ycTpanBaercss TOABKO B TOM cJayuae, KOraa B KO-
Jole HeoOXOHMMO WMeTh HEKOTOPBI 3anac Bonbl. Pasmephl
ero ompenessioTCs BeIHUMHON moTpefHoro 3amaca roawl. Crle-
IyeT OTMETHTh, UYTO HpOeKTUpvemeii B 3yMrde 3amac BOIE
He noJuKeH GbiTh upesMepHo Goabminy Bo u30exkaHue yXyn-
IIeHHsT KAYecTBa BOJBI BCAENCTBHe ee 3acTod. 3yMnhbl  He
PeKOMEHIyeTCHd  YCTpauBaTh B TexX CJyuasx, Koraa HHXe
3KCMJI0ATHPYEMOTO BOJIOHOCHOTO €Jiost Ha HeGoJblIoi riybuHe
3aJIeTal0T  BOJOHOCHBIC TOPU3OHTHI C HeloOpoKauecTBEHHOH
BOIOH.

B KOHCTPYKTHBHOM OTHONIEHMH WIAXTHBIC KOJOMIB MOTLYT
6biThb pa30HTHI HA CJIEAYIOUIME OCHOBHbBIE THIBL a) JepeBsH-
Hbie cpy6oBbie KOJONub; §) KOJOXLb W3 KAMEHHOM H Kupnuu-
HOM KJaadku, B) GeToHHBIE U Ke1e300eTOHHBIE KOJOMIILBI.

Hepepsauupli cpvOOBBIi KOMOJEIl aABIgeTCd MPOCTERIINM H
BMecCTe ¢ TeV HauGolee PACHPOCTPAHENHLIN B TIPAKTHKE TH-
MOM IIaXTHOro Komoana. K HelocTaTkaM ero ciejver OTHe-
CTY HEJ0JrOBEUFOCTb JAEPEBAHHOIO KpenJeHus, a B HEKOTO-
pBIX CAyuasX U MPHBKYC, TIpHUMAaBacVerii BOJE JPCBECHHOH.

Boree moaroBeyHb maxTHhIE KOJOXNB 13 OCTOHA, Kemne3o-
GeTOHA, KUDIIHYA § KaVHI, 3T Ke K0T0Tnsl B 60.1bMeH cTe-
MeHH OTBEYaloT H caHuTapierM TpeboBaHuaM (T. e, YCJIOBHAM
obecrneuennd noGpokauecTseHnocTH BOabl). Kosoguw U3 Ka-
MCHHOH M KUpPUHuHON KTalnKH H H3 OeTOHa TIPUMEHSIOTCH
oBbluno npu raydunax xo 20 #; npu Gonblinx ravOpHAax mene-
XOOAT Ha xeaezofeToHHble KOJOMIBL IDTH KOJOLUK VIOOHKI
N4 ONyCKaHusl, ¥ B HHX HAWIyUYlltHM 00pa30M HCIOJb3yeTCd
COMPOTHRJICHHE MaTepHasa Ha ckatne. Kpome rtoro, mnpu
GO.IbIIMX TJAyGUHAX HHOTIA TPUMEHSIOT UYTVHHBIE KOJOLIHI.

6) poxoagxKa maxrhl

YerpolicTBO 1LAXTHOrO KOJIOALA HAUHHACTCHA HPOXOXKOH
IAaXTel, TPH 3TOM OTPBIBKA TPYHTa TIPOM3BOAHTCS JOMATAMH
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¢ TpuMeHeHueM Kkalna # Jgoma. Jlo ravOuHbl 2 A TPVHT BHI-
GpachiBaeTcs JOMAaTaMH, BPYUHYIO; ¢ GOJBIIHX Ke TayOuH NOx-
HHMaeTCs Ha NOBEPXHOCTh Galbsiyu emxocTio 0,05—0,06 u?
€ TOMOIUILI0 MEHLKOBOrO KahaTa (MM MeTasHyecKoro Tpoca),
HaMaTLIBAEMOTO Ha BaJi PYuHOro BOPOTa, KaBecTaHa HMJH Jie-
6e1KH.

B ornenpHLIX cayuasix NPOXOAKY IMIaXThl NpencTan/sercs
1€,76c006pa3HbIM MEXanU3UpOBATh MYTeM NMPHMEHCHHA: a) MHO-
roueprnakoBbIX 3KCKaBaTOpoB (mpu rayGuie 5—6 ), 6) rpei-
tdbepoB (mpu ray6une Gonee b—6 x); B) 3xekTopoB (B MEC-
YAHO-TVIHHUCTBIX TPYHTAX TIPH OTCYTCTBHM B HUX TaJbKH H
kavHel). B mocieaney cavuae TPYHT MOJIHHMAETCA HA MOBEPX-
HOCTH B PA3XKHIKCHIIOM BuIeE.

Ilpu yerpofictee koJonnes ray6uHofi cppiue 15—20 u
O6LIYHO HEOGXOMHMMA MCKYCCTBEHHAS BeHTHJ/AIHS IIAXTh, NPH
HAJHUUY BPE/IHBIX TalzoB BEHTHJASLHUS MOXKeT NoTpeGoBaThes
u B DOTee MeIKUX KoJIoANAX.

B mpomecce NPOXOAKH IIAXT IIPUXOJAHMTCS TIPAMEHATH H BO-
fgootyuB. IMpu ueGoapiuoM TpUTOKE BOAL BOAOOTNIHB MOXKET
6bITh OCYHIeCTBNen G6anbsad, a NpH  BOJBILOM — HaCOCaMH,
B meray6oxux komonuax (mo 5—6 ar) MOryT ST MPHMCHEN
nacocer Jlerectio u Juadparma; B Gonee riayGOKHX — MOTO-
noMnst (MOpIUIHEBBIE H HEHTPOOCIKHEIE),

B 3apucHMOCTH OT XapaKkTepa TPYHTOB TNPOXONKa IaXThl
KOJIONIIa TPOU3BOTUTCA:

a) B TPYHTaX NMPOUHBIX, HEOOBAIMBAIOLIUXCA (XOPOIIO yxep-
’KMBAIOMUXCA B BEPTHKANLHOM CTeHKe, HampuMep HEBOXOHOC-
HEIE JIECCOBUJIHBIE CYTJIMHKH M TIJIOTHBIE TJIMHBI, MArKHE Mep-
reqd, MeJ, MATKHe H3BeCTHsSKH B T, 1.)-— 6e3 NpUMeHCHHS
BPEMEHHOT'O KperJeHHs;

6) B IpyHTaxX MeHee TPOYHEIX (HE YIAEPKUBAIOUIMXCA B BEP-
TMKATNBHON CTeHKe) — C TPHMCHCHHCM BPCMEHHCIO KDEmJIeHHS,;

B) B IPYHTaX HEYCTOITUMBLIX - C OJHOBPEMEHHOl TOCTa-
HOBKOH MOCTOSIHHOTO KDENIEHHA.

B) lepeBsiHubie cPy6oOBBHIE KOJONUE

Jlnsg TOCTOAHHOrO KpemJeHnd CpyGOBLIX KOJONUEB YNo-
rpe6asieTcst 37TOPOBBI M NpAMOW JiecoMaTepHaJl, 3alOTOBJEH-
peifi 3a 5—6 MecsmeB 0 ykJaakm ero B nerno. He momy-
CKAeTCS HCIOJAB30BAHHE CYXOCTOS W MaTepHasta, HMEIOLLero
4epPBOTOUMHL M TJIYGOKMe TPEILHHEl, 3apakKeHHoro rpuGKoM
n T. . Kpome TOrO,, yKJaJABBaeMbId B JeJO JecoMaTepua.
He JoMKeH MOPTHTH Boly B Ko.ojle (npunasath eit 0Kpacky,
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HENPUATHBIA BKYC H T. IL.); BMeCTe C TeM OH JoJuKeH 0o.ec
HIM Melee TIPONOJIKUTEILIIOE BpeMs COXpaHATb CBOHM CTPOH-
TeJbHBle KauecTBa (HE 3aTHHBATH).

Ilpu yctpoficTee cpyOOBBIX KOJOALEB Hanfosee paciipo-
CTpaHEHHOH NOPONOHl fBJSETCS COCHa;, €€ JpenecHHa Jerxo
nognaercas o6paGoTke M 3HAYUTENLHO JelueBje nyBa H JiuCT-
BEeHHHUILbI, B KayecTBe MaTepHajia [/isi MOCTOSHHOIO KperJeHHd
cpyBa B rayGoxHX KoOJOALAaX ynoTpebaseTcs XOpoWIo OKOpEH-
Hbli kpyrablii nec d = 15—18 cx u Goaee; B HersiyOCKHX KO-

d
JONIAX KperjieHue YacTo JejaeTest U3 MIaCTHH 3 == 11—13 ca.

Jlng BpeMeHHOro KpemieHus YyHoTpe6/sIOTCH JAOCKH TOJIIH-
Ho#t 5—7,5 cm.

Haubosee pacnpocrparenHoll (GoOpMOK IONepeyHOro Teue-
HUA CPYOOBBIX KOJOJLEB gBJseTCsd KBaJpaTHas C pasiepaMu
B ceeTy or 1 X 1 mo 1,5 X 1,5 u (pexe 2,0 X 2,0 »). B npak-
THKe HHOTJa BCTPEYaloTCH KOJOMALBI, HMCIOLIHe IleCTHrpaH-
Hy©o (popmy.

Pasmepbl monepeuHoro cedeHusi KoJjioauna —BbIOUparoTCs,
HCXOZASl U3 YCJOBHH:

a) yno6CTBa NpOM3BOACTBA PaGoT MO OTKPHITHIO KOJOAILA
¥ YCTPOHCTBY ero ROJAOIpPHEMHOH YacTH H

0) pasmvemieHHss B KOJIONIE 3KCMJ0aTalHOHHOTH BOJIO-
HOJ'bEMHUKA.

CropoHa ceuenHs WIaXThl IJas cpyGoBOro KoJonua KBaf-
patHoll GopMbI MOXKeT GhITh oOmperesnera mo opmyne:

a="56--2,+4-005 u, (52)
raie b — wupHHa KOJOAUA B CBETY B Af;
8 — TOJIIIUHA KpeNJeHus CTEHOK B AL

JlnameTp BeHHeBOro KpelseHHd cpyOCBOro KoJojua ornpe-
nengercs Mo QopMyse:

d = 09a g//g— CH, (53

rie @ — AJHHA BeHlla B CM;
p — IaBJleHue TpyHTa Ha | CM? CTEHKM KoJoxlla B K2,
¢ — NOIyCKaeMoe HallpszxKeHHe epeBa Ha H3rub B xe/Cu?;
BesMuuna p BblUHCIgeTCH 1o QopuyJe:
= 590 —
=y H 2= (54)
raie H —ray6uHa KoJonma (uiaum rayOuHa yuacTKa, r/ie TIpH-
MeHsleTCHd KpellJieHHe BEHLEBOH KPembio) B CA5
Y — 00'beMHbIll BeC TpyHTa B 2/CM3,
¢ — YroJ BHYTPEHHero TPeHUA TPYHTA.



B rtex cayuasx, xorza HeoGXOAUMO HMeTh B KOJOJIIE 3a-
nac BOABI MJH TpelyeTcs YBeJHUHTh ero BONO3aXBaTHVIO CIO-
COOHOCTb, WJHM >Ke KOTJIa 5TO BbI3bIBAETCH YCJAOBHAMH TIPO-
Y¥OAKH (HanpuMmep, NpU NPOXOXKJAEHHH CPYyOOM JIerKOONJIbIBAIO-
IIKX TNecKOB), caMasf HHXKHAS 4YaCTh KOJOAIA YIUHpSeTcs,
o6pasysa warep. Hlatpaym Takke mpupaercs kBanpaTHoe ceye-
HHEe CO CTOpoHaMH, uacTo JoxonsmumMa po 2,0—2.5 mx npu
yTJle HaKJOHa IIaTPOBOH "acTH ¢ BeprtHKajbio oT 30° mo 45°.

ITpn py6ke cpyGa OpeBHa NJOTHO MPHUNA30BBLIBAIOTCSI OJHO
¥. 1pyroMy Ha rayouny 4 cm. CoenuHeHuss B yrjax JenalorTcs
B Kocylo Jany 6e3 ocraTka ¢ KOCHHOH BHYTpPb KOJOIUA,
C NPHCEKOM NpH YCTPOHCTBE KOJOAIEB B caalblX TPyHTax H
Ge3 mpHceka — B Gosee TpOUHBIX. B messx npuuaHus cpyoBy
KoJioAna G0JbIIOH NMPOUYHOCTH BEHIIBI €ro HHOrZa COeRHHAIOT
MeXXIy CcoGoil nyGOBBIMH BCTaBHBIMU IHIHTIAMH, PaCIOJOKeH-
HBIMM B IIaXMaTHOM HOpPSKE.

YcranoBka cpyba B 1maXxty MOeT OBbITb OCYLIeCTBJEHa
0 OJHOMY H3 CJENVIOUIUX CHOCO60B:

a) cO6opxko#l 3apaHee TIPUrOTOBJEHHOro cpy6Ga B miaxTe,
NpeiBapHTesibHO BEIPLITOH Ha TOJHVIO TJIVOHHY:

6) omyCkHLIM CNOCOGOM C HapallMBaHHeM BEHIIOB CBEPXY;

B) ONYCKHBIM CHOCOOOM C HapaliMBaHHEM BeHIIOB CHH3Y;

r) IWATPORBIM CNOCOBOM.

MepButit cnoco6 i10xeT MPUMEHSITHCA B HOTTTYHOKHX KOJ01-
uax (no 6-—8 ) B NpouHBIX (HalpHMep LJIUHHUCTHIX) TPYHTaX,
HC MMEIOINMX BOJOCOIepIKalllMX Pa3KHUKCHHBIX  TMPOCIOEK.
YcranoBka cpyba nmo 3ToMy crnocofy BO3MOXKHA ¥ B pasHoO-
DONHBIX, MeHee NPOUYHLIX TPYHTaX, HO NPH YCJOBHM MpUMEHe-
HHS BPEMEHHOTO KpenJeHHS,

C6opka cpyfa HauMHAETCST CO AHA MAXThl; TPOCTDAHCTBO
MCKAY Cpy6OM M CTEeHKOH LIaxThi, BO H30Ge)kaHWe NonajaHHA
yepe3 Hero B KOJOIeINl TNOBEPXHOCTHHIX — 3arpsa3HEHHBIX BOJ,
TOMKHO OWTh 3aMOJHOHO FJMHOH MM K€ TDVHTOM. BBIHVTRIM
NpH TPOXOJKe HIaXThl. B crvuae mnurieHen!'s npH NDOXOTKC
BPCMEHHOTO KpenJeHHus mochefHee pa3bupaercd no Mepe Ha-
paluBaHHUs cpyba.

Bropoit cnoco6 — HaspBacMbBIT  HWHOTHA  «IPOXOJTKA CXO-
nom» (pHc. 45) npumMeHsieTcss B IVIOTHBIX, HEBOJOHOCHBIX TPYH-
TaxX, npu ray6une xonomna ao 10 x. Tlo »artoumy cuocoby
niaXTa TakXe OTPhIBaeTCS Ha TIYGHHY, NpH KOTOPOH ee CTeH-
KM elle YAepXKHUBAIOT BepPTUKAJbHBIH OTKOC; 3aTeM Ha BBIDOL-
HeHHOe AHO yK.JajibiBaeTcs HuKHee 3BeHO cpyla. cHalxkKelHoe
HOXOM H3 CKOIIEHHBIX OpVCEReB, OOMTHIX KNOBLJIBHBIM IKEJC-
30M, H NPOU3ROMHUTCH HADAIMBAHHA 3BCHREB HA BCIO BHICOTY
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cpyGa (mo momepxuocTH 3seman). [locme sToro AHO WaxTh
NOPLIBACTCHA PABHOMEDPHO MO BCEMV KOHTYPY, BBbI3bIBAS IIO-
CTelleHHOe MNorpyxenue cpyba moa meHcTBieM COGCTBEHHOTO
ero Beca. [lo Mepe norpyvxenus cpy0a OIHORDEMEHHO TPOHU3-
BOIHTCA Hapau(HBanue ero 3peHbeB cBepXy. LEciu omyckaHue
cpyGa mpu yray6Iaei WaxThl MPOHCXOTHT MEIIEHHO, TO 5
YCKOPEHUS 3TOro Ipolecca Ha
g BEpXHIOIO €ro 4acTb AaloT HOo-
73 MOJIHUTENBHYIO Harpysky. Bo
L3 2 | IR -4 u3bexKaHue pacxoK/ACHUSA BeH-
1oB <c¢pyba npu  ONyCKaHUH
YIJbl ero paculinBarTCAd HO0C-
KaMH WIH 6pycKaMH.
OmuceiBae Vbl crrocob nMe-
eT HEKOTOpble NpeHMYLIeCcTBa
nepen TNpebINyItMM, B OTHO-
HIEHHH TEeMMOB HPOXOJAKH H
KpeIyleHds ILIaXThl; BMECTE ¢
TeM IpoBeleHue paboT MO
310MYy crocoby TpebyeT 60Jb-
IIer0 BHHMAHHS H CHOPOBKH
paGouyx, TaK Kak IIpH He-
paBHOMEPHOM OIIyCKaHUH CPY-
f6a MOryT BO3HHKHYTb llepe-
KOChI, HCTIpaBJieHHe KOTODBIX
3aTPyAHUTENbHO, a INpHU 60.1b-
nmx raybuHax KoJaonlla HHO-
y d rapa ‘M COBEpUIEHHO HERO3-
S i MOCHO.
NS po Tpetnii cnoco®, Ha3bIBae-
MBI HHOT/A NPOXOAKA B NOJ-
Puc. 45. TIpoxoaka waxter ,cxomoM*  KJAaAKy» (puC. 46), mpivensior
npu  ycrpofictse  ryGOKNX
konoaues (no 40—50 ) B MOGBIX TPYHTAxX 3a HCKTIOUEHHEM
naeiynos. IIpH sToM crnocofe BHauasde OTphIBaeTCS INaxTa Ha
PO3MOIKHYI0 TuyGMHY W Ha ee BBIPOBHEHHOE [HO YCTaHaBJM-
paetci cpy6. Jlaapmefiunii mpoiecc Bo3seaenus cpyGa co-
CTOUT B TIOCTENEHHOM H PAaBHOMEPHOM MOJAPBIBC M yriybieHun
[AXTHl IO BCeMY KOHTYpY Ha TJyOGHHYy OT OJHOIO JO YCTBIPEX
BEHI[OB ¥ B MOJBECIEHHM TAKOTO e KO.JHUeCTha BEHIOB CHH3Y.
Ara TOABOMAKA HOBBLIX BEHIOB NPOU3BOJMTCA C MOMOUIBIO Ka-
HaTa, JOMKDAaTOB M DbIYarcos; MNpHYeM BHOBb MNOJBCACHHEIR
BEHUH IJIOTHO TPUMBIKAIOT ADPYT K IPYry H paciimBaiorcs
mOoCKaMH WM OpycKaMu ¢ pailee YJOXKEHHbIMH.
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Jlnst torc urcOni cpy6 He ocejal, ero onuparnT 4depes
Kangiple 4--6 BenumoB Ha 2 HHUXKHMX OpeBHA, YAJAUHEHHBIC
Koitel KoTopeix Ha 40—50 ca 3aBojgaTcs B ocobbie yrayb.ie-
N4 B CTEHKaX HIaXThl, TakK

HA2LIBACNIBIE  «II€UYPhI» LI S )
«sakna ey (pue. 47). S =
OcyuicerBaeHHbit  mMoa06- BAG
eI 00pasoM  Koaomell Io- I — /
3BOJISIeT NIPOH3BONUTD PEMCHT e R
cpyda uactsivmu 6e3 Hapylie- =X
g o6ulell ero LeJOCTHOCTH, R ~
YeTC HeMb3d MOCTHUIHYThL IIpH SAq T T >>(
NpHMEHEHHH  JPYTHX, paHee  x - 1 B
OMIICAHHLIX, cmocoboB. Bwme- ¢ TS 1
cTe € TeM HeoGXOXHMO OT)Me- )<, . ) ¥
LdTb, 4TO MPOXOMKA KOJOAMA My R
13 HORKAaAKY CCIpsiaieHa C I‘\? Crolor /}\'
COTDWHMH TPYJAHOCTSIAH, Ay e 5{}«“-—
YeTpeprhlii cmocod (mai- *\éﬁ_~ﬁ‘ I, </
poBLIl) — mpuMenseTcs  MpH G o x
Ha UM B HHXKHel 4acTd Ko- AR v X
J0a1a  BOJOHOCHOrO mJiacra i o
HeGOabLIION  MOLIHOCTH  (pHC. +) K
48). B 310Mm cayuae po BOS3- BV, 255 4 D A R

MOXKHOI TAyOUHBL WAXTA TIPO- Py, 46. Tlpoxcaxa WAXTH B OM-
XOAuTCs 6e3 KpemnieHus ¢ pas- KAaaKy ®

MEpPaMH, COOTBETCTBYOLUMMHU

CeUCHHIO IaTtpa. 3aTem cTaBuTcs Ccpy6 M TPOM3BOLHTICS
yrayOaende IaxXThl ¢ HApAUMBAHHEM BEHIOB CBEPXY aHAJOTHY-
HO OMHCAaHHOMY BbilIEe BTO-
poMy  cnocoby.  Passuuue
MEXAY HUMH  3aKJ0yaercs
TOJIBKO B TOM, YTO MpH IUAT-
POBOM cnocofe BLIHYTBIH U3
miaXxTht TPYHT He BLIOpAChi-
BaeTCsd Ha MOBEPXHOCTb 3eM-
JIH, a UM 3a06pachbiBaeTCs mpo-
CTPAaHCTBO MeEXJY CTeHKaMH
M CYXEHHOH uacTeio cpyba.
3acbliiaeMbli TPYHT, co3nasast
IOTIONIHUTENbHYIO ‘Harpy3Ky Ha
HAKJIOHHYIO YacTb cpy6a, Cro-
cobcT8yeT TeM caMbiM Gojee OBICTPOMY €ro ONYCKaHHUIO.
Ilpn onuceiBaemom crocobe mpou3BoaCTBA PpadoT Imatep

Puc. 47. YcrpoiictBO ,3axkaanos*
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o0bluHO 3alvtydasercs B Bomoynop, obpasys B HeM 3yMud.

IMpoxoika uiaxTbli B BOJOHGCHBIX TMOPOJaX H B OCOOSHHO-
CTH B IUIBIBYHaX 3HAUHUTEJbHO OCJOXKHATCS M OIMHCAHHBIMH
Bellie crioco0amMu He MOKeT OBITh BHINOJHEHA. B 3tux ycino-
BHAX TIPUXOMUTCA IPHMEHATb ClleuHaJbHble cnoco0sl MPOXOIKH
C HOMOUIbIO:

a) JABOHHOTO WIATPa;

6) wnyHTOBOro fAuiuKa 0e3 3abuBKM LUIYHTA;

B) 3a0WBHOrO WINYHTA,

T') JIOHHOTO HIIHKa.

dBoiHo# mrartep (puc. 49) nmpumeHdercd B IJBIBYHAX,
oGJ1aJaloIuX MaJlod BONOOOHJBHOCTBIO, MPH MOLIHOCTH HX
2—3 M, ¢ MOABONKOIl OTAENbHBIX 3BeHbeB CHH3Y. COCTOHT OH H3

Puc. 48. latep Pue. 49, JIBoiinoii martep

BHELIHETO W BHYTpPEHHEro WaTpoB. BrellHud martep nenaercs
KBaJApaTHOH GopMBl pasmepoM oT 2X 2 nmo 3 X 3 m, npu
BbICOTE 2-—3 ; BHYTDH €ro yCTpamBaeTcs BTOPOH wiartep
MeHbLIEro pasmepa, cTeHKu Kotoporo Ha 0,3—0,7 u orcrodar
OT BHYTPEHHHX CTEHOK BHeLUIHero IiaTpa.

OnHospeneniio ¢ yrayOaeHHeM BHYTPEHHEro miatpa mpous-
BOAMTCA 3al0HEHHE BLiHYThIM TPYHTOM IPOCTPAHCTBA MEKIY
CTeHKaMH BHYTPEHHero M BHELIHEro IIaTPOB, 4TO YMEHbIIAeT
MHTEHCHBHOCTb 3aIJILIBAHUA TPYHTOM BHYTPEHHEro LiaTpa.
BHyTpeHnuit maTep npH yrayOJieHHM OCa:xKHUBaeTCas Ha BeJH-
udHy He Gousiee 1,4 M; IpM 3TOM BepXHsA 4acThb cpyba moJxHa
OBITH BBILIE TTOBEPXHOCTH IIJILIBYHA.
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Hinywrose il su MK (6c3 3a6MBKM LINYHTa) MOXKeT
NPUMEHATBCA B ILIBIBYHAX € 60Jee CHJBHBIM TIPUTOKOM BOJBI
MPH HX MOUIHOCTH, He Npembiniaiomeil 2—3 m (puc. 50). Jror
ALK BBITOJIHACTCS U3 5-CAM IUNYHTOBAHHBIX JOCOK CO AHOM
nn 0e3 mHa, HUXKHSA YacTtbh slLilMKa CHabxaercs 3a0CTpeh-
HBIME JIOCKaMH, oOHTHIMH JIMCTOBBIM KeJse30M (CM. AeTajp Ha
puc. 50). TTo mepe yrnyOaenus sguipka B IVIBIBYH IIPOU3BO-
AATCSI HapaulMBaHHe BeHIOB cpyBa CBEPXY; OJHOBPEMEHHO

Puc. 0. UlnyuroBnilfi SiuK:

a — o6l Bux;
6 — netalts pexyuiefl rpaHn

SILIUK ONYCKAalT Ha ray6uny He Gonaee 1—1,4 m, npuuev ero
BepXHsisl TPaHb AOJIKHA ObITh BCErAa Bbllle MOBEPXHOCTH MBI
BYHa.

3abuBwoit wmunyur (puc. 5l) npumensiercs npu npo-
Xojike OoJee MOILHBIX MHJbIBYHOB (cBbiie 2—3 ). ag 3a-
GHMBKM LINyHTAa TPHMEHSIOTCS MOCKH TOJLIMHOR & cu U AJH-
nofi or 1,4 xo 2,8 s B 1mesnax mjoTHOTO HpHJeraHus JOCOK
LINYHTOBOro psina K cTeHKaM cpy0a yKJaaJblBalOTCS CHelHaJb-
Hble HaMpaBJSIONIME PaMBbl, NPEOSATCTBYIOLLHE TPOPHIBY MNJLIBY-
HOB B WIaXTy; BHyTpH KpenH uepe3 0,7—1,0 u# o BwIcoTE yCTa-
HaBJIMBAIOTCA  pachopHeie pavMbl. Pabora IO 0CaXXKHBaHHIO
LIIYHTa OPOH3BOAUTCS TakHM 06pa3oM, UTOOH UINYHT IO
BCEMY TICPHMETPY KOJOAUA MOT ObiTb OAHOBPEMEHHO YrJyOJieH
Ha 20--25 cm; moc’ae uero IPOM3BOAMTCHA BhIEMKa TPYyHTa,
CHOBA OCa)KWBaHWe MLIMyHTa, YriayOJaeHHe wWaxThl u 1. O. Ilpu
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BhIEMKE IPyHTA HeJb3S 1015 CKaTh OONaKEHHSl HUMKHHUX KOH-
L.OB IUMYHTOBOIO peja.

B rex cayuanx, xorfga 3a0uUBHBIM LINYHTOM 1e00XOAUMO
BBIIIOJIHUTD TMPOXOAKY {LILIBYHOB 3HAYHTEJBHOH MOUHOCTH,
COXpPaHUB TIPM S5TOM Ha BCIO T[JyOHHY IPHHATbIE pasMephl
cevyenus IuaxThbl, CJICAYET HpPUMe-
HATb HaKJIOHHYI0 3a0MBHYIO Kpelb
(puc. 52).

JOHHB U AL UK OPUMEHSOT
B ILTbIBYHAX, HAXOJAAUIUXCA MOJ
GoapmiuMm HamopoM (puc. 53). Ilo
JNOCTHXKEHHH NJABIDYHOB B KOJOJELL
OTyCKaeTcd SUIMK, HMCIOIMUHA B JHE
creLHaIbioe OTBepPCTHE, 3aKpbiBae-
Moe Kppunkoit. Ilpm yray6aexun
(BmaB;MBaHWM) SHKAa B TJIBIBYH

99 KpblIKA OTKpPbITA; [OCJe HAIIGIIHE-
?hf’r/m o HHS SILKKA TPYHTOM KpBILIKY 3a-
pOMY KpLIBAIOT, @ TPYHT yAanasoTr (oca-
U’;;;r”/’* XKuBanHe  cpyGa  NPOU3IBOAHTCH

L%

OJHOBDEMEHHO €O BJaBHBaHHEM
AlHKa). DTa Oepallis IOBTOPSETCS
J0 TeX J[op, noxa cpyl He Oyner
omyuledr Ha TpebyeMyio TJyOuHy.
B neHanopHbix BOJaX BOJOIDHEM-
HYIl0O 49acTh KoJjoAua Vriaydnsior
B BOJOHOCHBIH caoi Ha 1,6—2,0 4,
B Hanopubix —Ha 0,5 u. Huxkuas
yacTb KOJOMAlla, HMCXOIS M3 yCJIO-
Bl IIPOXOMKM BOJOHOCHBIX IOPOA
H HEeoOXOQMMOCTH YBEJHUYEHHS €ro
BOJONIPHEMHOH MOBEPXHOCTH, 0ObIY-
HO JejaeTcsl paClMpeHHOH B BHIE
prartpa.

Puc. 51. BepTHKanbubii 3a- B TpemuHOBAaTHIX U KPYIHO-

GHBHOH IINYHT 00J0MOYHBIX MOpOTaX, He NOoABep-

rawomuxcs  o0pyuicHuoo,  BOJLO-
npueMHas YacTh KOJOAUA He ykpenasercda. B kpynHo- u cpea-
HE3ePHHUCTBIX HC OIIHIBAIONIMX INecKaX MOXKHO OrpaHMYHTLCS
yCTPOHCTBOM TIPOCTOrO 1ratpa H jJaxe cpyda, CHaOMMB €ro
necuaHo- I‘pa"%l/IHHbIM GuIBTPOM, a B HAllODHbIX BOJAX HIIOHHOH
pereTkoll. B MeJKO3ePHHCTBIX [1€CKAX TMPIMEHSAIOT ABOHHON
martep; B 3TOM CJdydae BHYTPEHHMH lUaTep HasblBAIOT BOJO-
c6opubiMu (pHc. 49) u ¢Ha0XKaIOT €ro TakkKe mecyaHo-rpaBuii-

Paspes

\Y

we donee §0m
006y
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HbIM (DHIBTPOM, a MIOrAa W JOHHOH peleTkoll (B HAMOPHBIX
Bo1ax). B nakiByHax Aad yCTpoiicTBa BOJAOIPHEMHOH YacTy
NPUMEHSAIOT SUIHKY H3 TOJCTBIX, JIyulle LMYyHTOBAHHKIX, JOCOK
CO JHOM, B KOTOPhIX JJs MpHeMa BOJAbl NPOCBEPJIUBAIOT bIPbl
11 eaanT QuILTPYIONYIO NPUrpysky. B cunbHO pasmiuKeHHbIX
MILIBYHAX CTeHKH BOMOTPHEMHOH 4YacTH KOJoAla 00pasyioT
3a0HBKOI IITYHT&, a 3aTeM HACTHUJAIOT AepeBsHHbIA MoJ ¢ npo-
CBEPJEHHBIMH B HCM OTBCPCTHSMH M NPHIPYXKAIOT CBCPXY
necYaHo-rPaBUHHBN GHIBTPOM.

Gepmunansrere pa3pess:
4 R TR g
,~@ . - _

-

o/

Hanwsrosm
UInyHm

®
AN BB AL
Paspes A2

Puc. 52, Hakaonnaa sabusHasn Kpenb

Kax ye ykasbiBaJoch Bbillle, JJisi 3alllMThi KoJojua OT
ApoMep3aHus W OT MOMNajaHus B Hero CBEPXy MOBEPXHOCTHBIX
sarps3HCHUE, a Takike A yAo0CTBa 3KCHJIOaTallMH KOJOALA,
ero OBODYAYIOT OroJOBKOM. B mnpocreiimes cayuae (nps
NOI’heMe BOIbl BeAPaMH BPYUHYIO) OrOJOBOK NPEACTaBIAET
coGoll cpyd Menbiuero ceuckust (o1 0,7 X 0,7 mo 1,00 X 1,00 ),
REICTYNAlOuMH Haf nosepxHocTbio seman Ha 0,7—0,8 m, 06-
WHTHIH TecoM M cHadxeHnbill xpoiiikofl. Ilpu oGopypoBaHUH
KoJoaia JAJs NoJbeMa BOAbI BOPOTOM YCTpauBaeTCs HaBec,
a IIpW DIpUMEHEHHMH pYYHOro Hacoca — chendajpHas Oynka.
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Bexkpyr KoJoaua AeJarT C[AUHGUBIH 3aMOK H OTMOCTKY HJH
acanbTHpOBaHME TLIOLIAKH C TipHIaHuem eff ykjona B 1/10
(R CTOpPOHY OT KO70/11a).

r) Koanoanb K3 KaMCHHOH M KUPDNNHUYHOHKJIAaTKH

Komoainsl M3 KaMeHHOW WJIH KHUDUMYHON KJaJKM SBJSIOTCS
HapuGo.,1ec  JOJIOBCUHBIMH  BOLO3a0ODHBIMU  COOPYKEHHAMHU.
Byecre ¢ TemM omm B 6o.buieil
CTeNeHH YAOBJETBOPSIOT U CaHH-
TapHelM TpeOGoBaHMAM (obecneyu-
BAIOT XOpoOllee KauyecTBO W HPUAT-
Hbifi BKyc Bombl). I kpemsieHus
CTEHOK KO0.10[1a MOXeT ObITh YIO-
TpelJieH:

a) KpPemKui MOCTEeJHCTbIH WM
UITYYHbId KaMeHb, HE pacTBOPSIO-
HHACA B BOJe H He OKpalllUBaro-
muil ee (HanpuMep M3BECTHSK, XKe-
JIE3UCThI ¥ KDEMHHUCTBIH MecuaHux);

0) xopolrg OG0KKEHHBIH KHp-
nuY — OObIKHOBCHHBIA MK Ji€KaJlb-
ubifl. Knamka cTeHoX xosonana u3
KaMHs WJIH KMpIiHYa TPOH3BOJAMTCS,
KaK TPaBW/JIO, HA IEMEHTHOM pac-
tBOope coctaBa l : 3uau 1:4. B ua-
CTAX CTEHOK KO.I0ALEB, He COMpH-
KAaCawIIUXCsd C BOMOH H ‘yCTpaH-
BAeMbIX He ONYyCKHbIM CrnocoloM,
JLCMyCcKaeTcsl KJaAKa Ha HU3BECTKO-
BOM pacTBope. BHyTpeHHHe CcTeHKH
KOJIONIA, a TakXe HapyxHas

Puc, 53. Donnwit suux credkKa HaJA3eMHOH €ro  4acTH

HITYKATYPATCA LEMEHDOM.

KaMeHHEIM M KHPIHYHBIM KoJojauaM oOObIYHO [IPHIAercs
Kpyrsag ¢opyva nupu muaverpe B csery ot 0,75 mo 1,5 u u
GoJiee. HermyGokue KadeHHble KOJOAUH (10 5—6 M) MOTYT
HMeTb M KBajpaTHyio ¢opmy ¢ pasMepaMd B CBeTy OT
1,0 X 1,0 no 1,25 — 1,25 mx. Pa3Mephl 3TH 3aBHCAT OT HasHa-
ueHusl KOJOJla ¥ OXKHIaeMoro AeCHTa.

ToJiuHa CTEHOK B KaMEHHBIX M KHDIIHYHBIX KOJOJAUAX
MOXKET OBbITb OflpefiesieHa MO 3MIHPHUECKOR (QopMyJe:

8 =10D 4 C cn, (55)

Gepmuranswsiu paipes
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rae D — BHyTpeHHHMH AMaMeTp KPyrJoro Kojoina (uiu CTO-
pOHa ceuyeHMs KOJIOLUa KBaZApaTHOH (OPMbI) B M;
C — 1019 KaMeHHBIX KoJsioAueB == 18 cM M AJd KUPTUYHBIX
kosoaues = 10 = 11 ca.

O6blyHO TOMIMHA CTEHOK B KaMeHHbIX KOJonLax ObiBaeT
oT 25 mo 50 cm. Kupnuunble cTEHKH [A€JIAIOT HE MeHbille YeM
B 1 xupnuu. Konctpykuus kosnonua
U3 KaMeHHOH KJajKH [lIoKasaHa Ha
puc. 54, U3 KUpPHUUHON KJIaIKH —
Ha pHC.

Bo3senenue CTeHOK 43 KaMe€H-
HOH W KUPHHYHOH KJAAJKH MOKET
OBIT BBINOJHEHO CO [IHA IIaxThl,
OMYyCKHBIM H  KOMOHHHPOBAHHbIM
cnocoGoM. BosBenenne XKjaagku CO
HAa UIaXTbl BO3MOXKHO JIMIIb B
YCTOHUHBBIX TPYHTaxX MNpH riyOuHe
KoJlofues, He mpessinaomeis 10—
12 a; B ocwhImarmmHXcs TpyHTax
3TOT Crnocof TakKe MoXKeTr ObITb
npUMeHeH, HO HPH YCJIOBHM IIPEI-
BAPHUTEJILHOH TOCTAHOBKM BpEMEH-
HOTO KpenJeHHs.

Onyckuoli  cnoco6 NpUMEHHM
IpH YCTPOHACTBE KOJOAUEB H B OChI-
NAOIEXCA TPYHTAX; MO Mepe OIY-
CKalusl KOJOAIA KJagKa Hapali-
BaeTcss CBEpPXY.

Kom6uuuposanubiil cnocob npex-
craBaser KOMOHHAUHUIO JBYX npe-
ABIIYLHX CIOCCOOB M MPHMEHAET-
€ NpU CIOXKHOM THAPOTeoJorHye-
CcKoM paspese kojomua. Tak, Ha-
npUMep, MpPH HAJMYHE B BepXHEH
YaCTH pas3pe3a BEPXOBOILKHU HJIH
IJIIBYHHBIX TPYHTOB ¥ B HUXKHEH —
YCTOHUHUBBIX, IIPOYHBIX  DPYHTOB,  Puc. 54, KameHunii xononeu
CHava/jda OCYIUIeCTRBJAIOT MNPOXOAKY
HEeCKOIbKO YBEJHYEHHOTO CedeHHs INaXThl ONYCKHOH Kpelblo,
a 3aTeM, OCHOBAB BEPXHMI y4aCTOK Ha HPOYHOM TPYHTE, NeEpe-
XONSAT K NPOXOJKE IIAXThl MEHBUIETO CcEeYeHHs u BO3BELEHHIO
B Hell CTEHKH KOJOAuUA, HauumHasg cHudy. [lpum pacnonodxenuu
[MIBIBYHHBIX TPYHTOB BHH3Y MPOXOAAT LIAXTY @O MNEPBOMY
criocofy B Tpejesax TPOYHHIX TPYHTOB H ODOCHOBBIBAIOT Wa
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HIIL BepXHN y4acToK KOJ0IUA, a 3aTeM OMYyCKHBIM CrocoboM
OpU  MeUbUICM CEUCHHY HIAXThl IPOXOASAT HHUXHIOI0 UacCTh
paspesa komonua. IIpn ycTpoiicTBe KO.I011EB OMYCKHbIM CIIOCO-
O6oM yrmoTpebaseTcs TPEHOTa C IoJMcrnacTaMH ¥ JieGeqKom.
Hesasucuyo ot 1pi-
HdTOrO crocoba  Ipo-
XOAKH IHAXThl 110J] OCHO-
BaHHE KaMeHHOH WU
KUPTIHYHOH KJAIKH IKe-
JaTelbHO (a MPH GIyCK-
HOM criocode 00513aTedNb-
HO) MOJJOMXHTh OCHOB-
HYIO paMy, HMEIoWYo
dopmy KoJomuma H Co-
CTOAWYIO M3 IBYX-Tpex
pPA10B 1OCOK HJH Gpy-
CheB, CKpEIIeHHbIX Me-
KAy coboii  Goaramd.
Hnsg toro uto6bi BO3-
BOAMMAsa Ha 3TOH pame
Kranka  amoraa  fec-
HOPEensaTCTBEHHO U paB-
HOMCPHO OMyCKaThCH,
BHEIIHHE JHaMeTp paMbl
aenaercd Ha 5 cm 6OJib-
tile BIELIHEro guaMerpa
KO10/11a, a BHYTPCHHH!]
ee JHaMeTp Ha b cm
MEHBIUC  BHYPEHHEro
anavierpa xoaonua. I[Ipu
npoxojke KoJojua B
MJIOTHBLIX TPYHTAX HUMK-
Hsish Tpaib paMbl CKalH-
BaerTcs ¥ obHBaercs no-
JCCOBLIM  XKeje3oM, a
HHOTJa cHabxkaeTcs Me-
Puc. 55, Kupnuunbell FKonozen TaAMAHYCTKUM HOXKOM.
B KaMcHUBIX W KMpIHY-
HBIX KOJOAUAX GOJBUIIOTO JMaMeTpa BCIO OCHOBHYIO PaMy B
HCBOTOPBIX Caytasx AesaaloT H3 KJeHaHoX JKeJe3HbIX yacTel.
B neaax mpenympexienns paspbiBa Kl1alxu npw OIlyCKa-
HHM KOJI0Ua B HEe 3axNanbLIBAKTCd MCeTALIHYeCKUe CBA3H
(ankepwl), CoCiHHEHHbIE C OCHOBHOM paMoil. Aukepnl pasae-
L@0TCA B CPeIMHC KJAJAKH Ha PACCTOSHMH JPYT OT APYra
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1,2—1,4 s, nenarorcd  OHH

d = 15—25 sm.

oOBIUHO M3 KpyLJoro xejesa

HpH nprenMe BOJAbI yepe3 IHO BoAoIIpHeMHAad 4acTb B Ka-
JIEHHBIX W KUPIOUYHBIX KOJOALAX YCTIPauBaeTCst aHaJjOTHYHO
BBEIUICOIACAHILIN AEPCBAHHBIM KOJICAUAM. TIPH fnpueyMe BOIDI

yepes CTEHKH: a) B KPYUHO-
08I0MOUHBIX "I TPEIHHO-
BAThiX  MOPOdax  BOLO-
MpHEMHBIE OTBepcTHS 00-
pasytoTcs p  pesyJabTate
OCTaBJIeHUsT B K.ajIKC MV-
CTbhIX, HC 3alCJHEenHbIX .-
\IeHTOM  UIBOB  HJAM  Ke
NCCPEeJCTEOM 3aKTAAKU B
CTCHKH TOHY2PHBIX HJIH Uy-
I'YHHBIX TPYOOK; 6) B mec-
YAHBIX MOPOXAX B CTeHKAaX
BOJONPHENHOI YacTH KO-
JIOAIIA OCTaBJALICTCS OKHA
HJIM  MYCTOTHI, 3aroJHEeH-
Hbie  IeCYaxO-TPpaBIiHbIA
¢uasTpom (puc 56).

OroioBoK B KaVierhix
H  KHPIOHIMBIX  KOJTOALAX
YACTO JETaeTcst  CyiKeli-
ubiM. Cysxennas (mosiseal-
Hasg) M Hajl3evHas  ya-
CTU  KOJIOJIIER BhITI0.T-
HAIOTCS M3 KHprHda, Oe-
TOHHDLIX HJH XKede300eToH-
IibIX KOJIEIL.

Ecan ke wnansevmas
YacTh KOJGALla HMeeT TOT
Ke auamerp, 4to H Hoj-
3eMHAadg,  TO  OroJI0BOK
MCXKET  ObITh  BBHIOJHEH
B KaMEHHBIX KOJOIIax
B BUIAE KJIanKu u3 Oogaee
MAaCCUBHBIX — KaMHeH, a
B KHUDPIHUYHBIX — H3  TOM

R SOt
RN LSRN
. >

Piuc, 56, Boxonpu: aHas 1acTh KaMeH-
HOTrO KOAOAuA

e  KUDIHYHOW  KJIa/KH.

IL) Betounne u KenesobeTOHHbIe KOROLILH

Beronnsie u xene3oBeToHHbe KOJOANbL HauboJjee TOJHO
OTBEUAlOT CaHMTapHbIM YCJAOBHAM M MOTYT ObiTh 0CO00 peKo-
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MEH/I0BaHbl AJsl MHTbEBOro BoJocHalOxkeHust. Bo MHorux cJay-
YyasX 3TOT KOHCTPYKTHBHBIY THN KOJIOJlla, HECMOTPS Ha GoJee
BBICOKYIO CTPOHTEJbHYIO CTOUMOCTbL IO CPaBHEHHIO C JepeBsiH-
HBIMH KOJIONIIaMH, MOXET OKa3aThCsi HauOoJsiee BLITOJAHHIM H
B TeXHHKO-3KOHOMHUYECKOM OTHOLIEHHH.

Beronubie u xene306eTOHHBIE KOJOAILBI ORBAIOT TPEX TH-
MOB: a) CILIOWHBIC ¢ HaGUBKOX omaayOkH, YCTaHOBJIEHHOH
B TOTOBOI HIaxTe; 6) W3 rOTOBBIX GETOHHBIX HJH KeJe300eTOH-
HBIX KOJIel[; B) H3 TOTOBBIX OETOHHBIX HJH >KeJe300eTOHHBIX
CErMEHTOB.

B npakTHKe BOMOCHaGKeHHs] B HACTOsillee BpeMsl HaXOMAT
NpUMeHeHHe, TIJIaBHBIM 06pa30M, KOJOAIbI, 3aKpeljeHHble Ke-
J1e300eTOHHBIMH KoJbllaMH. JIpyrue THOB Kele306eTOHHBIX
KOJIOJLIEB TIOYTH He NpPHMeHSIOTCH. DeToHHEIE KOJIOALLI BO-
o6lle YCTPaMBAIOTCH BeChbMa peNKO — B TEX CJAydYasix, Koraa
HeOGXONMMO pPa3MeCTHThL B LIaXTe KOJoAUa HacoCHOoe 06opy-
JOBaHHe HJIM HMeTh Gosbiioi 3amac BoAbl. OHH genaloTcd
KPYIJBIMH IHaMeTpOM B CBCTy He MeHee 1,25 m mpH ToJsUIHHE
CTEHOK He MeHee 12 cm.

Iupokoe npumeleHune 3Kene300eTOHHBIX KOJOAlEB obyc-
JOBNEHO TeM OOCTOATENLCTBOM, YTO apMHpPOBaHHe OeToHa
3HAUHTEJLHO CHHMXKAaeT TOJUIMHY CTeHOK KOJOALleB H ofJjer-
yaeT paGoTy mno HX ycrpoiicTBy. OGjerueHne Beca xKeJse3o-
GeTOHHBIX KOJIell MO CPaBHEHHIO ¢ OeTOHHBIMH Jesaer HX 6O-
Jee HaleXHBLIMH M TIPOYHBIMM NpPH MEepeBO3KaX H IO03BoJseT
OpPraHH30BaTh NPOHM3BOJCTBO HX 3aBOACKHM CnocoboM BIajH
OT MeCTa YKJaJIKH.

HauGosiee pacnpocTpaHeHHBIH JQHaMeTp HAJsI OCTOHHBIX H
xKese300eTOHHBIX KoJjell — okoJo 1 #. TomuuHa creHok B Ge-
TOHHBIX KoJablax 8—10 cu, H B Kejie300eTOHHLIX KOJbIAX —
5—8 cm, npu BeicoTe ux 0,8—1,0 M.

[TpumepHast TonuHHA <CTeHOK B OETOHHBIX M Keje3o-
GeTOHHBIX KOJIOAIAX MOXKeT GOblTh ONpefleleHa NOo 3MIHpHUYe-
cKoil opmye:

8=aD - C cn, (56)

rae ‘@ — KO3(QHIHEHT, KOTODHIH pPEeKOMEeHAYeTCsi LpPHHHMAaTh
nag G6eToHa 8 W aJasa sKesesobeToHa 4,
D — mguameTp KoJojaua B CBeTy B M,
C — nng 6GeroHa 10 cum, nas xkemnesobeToHa — OT 5 J0
10 cm.
Ilpu cnjourHbIX cTeHKax GeTOHHOro KojaoAua B O6eToH He-
0GXOMMMO 3aJIOKHTh MeTaJJIMYeCKHe aHKephl, Pa3MeCcTHB HX
no okpyxHocTH 4epe3 0,5—1,0 .
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YcerpolictBo HaOUBHBIX GETOHHBIX KOJIOALEB IMPOH3ROLUTCA
B TOTOBOH INaXTe, MPOHAEHHON C BPEMCHHLIM KPEIJIEHHEM HJH
Ge3 KpeIsieHMsi, B 3aBHCHMOCTH OT CTeIeHH VCTOHUMBOCTH ce
CTEHOK.

[Tpoxonka m ycTaHoBKa keJ€300eTOHHBIX KOJEL MOryT
66ITh OCYLIECTBJEHBL:

a) B YCTOMUMBARIX TPYHTaX mnpy HCOGOJLUIOH TJyGHHE KOJIOJ -
ilcB, B TOTOBOH LIaxTe; '

€) B HeyCTOUMBLIX rpyHTaX --— OMycKHbM crnocobom. [lpu
3TOM crnocofe omyckaeMasi KOJoHHA Kene300eTOHHKBIX KO.IeL
HaPAULMBACTCS CBEPXY C OJHOBPCMCHHOI MOAPHIBKOI TpyHTa
H3-TOJ ONYyCKHOrO HOXKa,

WM Ke JKe1e3c0eTOHHble e "
KOJTbLA  YCTAHABIHBAIOTCH b e %
B TOTOBOH lLIaxTe, packpe- G b o - 1

MICHHOH BpeMEHHBIM Kpe- FFE
maenneM. B nocaenmem ¢
clyyae Ha JHe IIAXTH
yCTAHABTHBAOT OCHOBHYIO
ACPEeBAHHYIO pamy, a Ha
el Mo YpPOBHIO  TEpBOC
kKuabuo. [locae artoro npo-
H3BOUTCH MOCTENCHHOE
HapauMBaHue  ke’ge3o0e-
TCHHBIX KOJell H packpe-
[ICHHE HMMH CTEHOK ILiuax-
Tbl, C BBIEMKOI BPEMEHHO-
ro KpemjeHusd H MIOTHOH
34CHIIKOH TPYHTOM OCBO-
00 aal0uIerocss NpH 3TOM
npocTpancTa. JKenesobe-
TOHHBIE KOJIblla OMYCKaloT-
CAd HA KaHATe C IOMOUIBIO
TPCHOTH C NPHKPEILTeHHbIV
K HeH IojdcnacroM H Jle-

10470 oyt

N
2
R
©

amMa peiana
u3 gepeta

Kpynreiy ko7

WeBEmsts oK

Gemku.
KoHeTpyxuusg onykcHoro b
e1e300CTOHHOTO  KOJIOA- Py, 57, Onycknot wenc306CTOHHBIH
lla MOKa3aHa Ha puc. bH7. KOJONCH
Hoas npelynpex 1eHud

CIBHIA OTHENRHBIX KOJ€L B TOPH3OHTATHHOM HaNPABJIEHHU
TpH TIPUCOETWHEHHH HX BIPHTLIK HA KAXKAOM IUBE He Melblle
4eN B TPex MeCTax YK/AajblBalOTCs IJIACTUHKH H3 [10.IGCOBOTO
Kenesa mwupuHolt 50—80 ma.



Ilpu npueme Boxaw uepe3 nHO BOJONpHEMHass yacTb B Oe-
TOHHHIX H eJC300eTOHHBIX KOJ01laX 0oB0pyaveTcs NMecyaHo-
rpaBHAHBIM (QHILTPOM C YKIAAKOH 3Keae300eTOHHOH ONOPHOH
paMbl (B HamoOpHLIX yc.1oBusx). IIpu npueme BOghl Uyepes CTEHKH
B KOJbllaX, KOTOpbic GVAVT YCTAHOBJEHL! B Ipeje/ax BOJO-
HOCHOU TCJaIlH, BO BDeMsi GeTOMHPOBAHHS OCTaBJAfIOT (MyTeM
3a/leJIKM JiepensdlbX MPoGoK) BOAOIPHCMHBIE OTEREPCTHA.

Betounble 1 3Ke/e300CTOHHDBIE KOJOAIB, TaK K€ KaK H
ApyrHE THOLI KOJOAIEB, UMEIOT HaA3eMHylo 4acTb (OroJoBOK),
BO3BHIILAOIIHICA HaJ 3eMJeH.

2. Pacuer aefiTa mMAaXTHBIX KOJOJIEB

a) OcHOBHbLIEe paCcyeTHDBI € CXEMBH

Hebur mWaxTHBIX KOJOAEB 3aBUCHT OT THAPOreosornye-
CKHX YCJOBHHM Y4uacTKa W KOHCTPYKLHHM KoJsonua. BeiGop pac-
YeTHOH (OpMYy.Ibl 3aBHCUT 0T CJEAYIOIHX VCJIOBHII:

1) crmocoba mocTynJeHHss Bojbl B KOJOJEI: a) yepe3 IHO,
6) yepes NHO U CTEHXH COBMECTHO;

2) xapakTcpa BOJAONPOHHUIAGNOCTH TMOPOT, CHararoliux
LOJIOHOCHBII MJ1aCT: a) MpoHUIlaeMble MO mopaM (Mecok, rpaBuii
I T. ) U [0 MEJKHUM TpellHHaM, 6) NPOHKHIACMbIC 110 KPYMHbLIM
TpemMHay (HanpuMep KpyHmHble KapcTOBble IOJIOCTH).

3) ruapaBinuecKofl XapaKTEpHUCTHKH BOJOHOCHOTO T[ODH-
30HTa: a) HamopHKble ¥ ) HeHaNlOpPHbIE BOJDI,

4) MOIIHOCTH BOJOHOCHOTO TJacTa: npu GoJbIIOH MOII-
HOCTH BOJXOHOCHOTO IIJ1acTa MOJ0XKEHHE BOJOYIOPHOIO JOXKA
NpaxkTHUeCKH HE OKa3blBaeT B/HSHIIA Ha J1e0HT KO0.101Ma, MpH
HeGOJALUION MOUIHCCTH 3TO BAMSAHHE 3HAUHTEJHIO;

5) ¢opubl nHa KosoAna: a) noaychepuueckoe, 6) NI0CKOE;

6) dopMbl MOMEpPEUHOrD CEYEeHHA KOJOALA: a) KpyrJoe,
6) KBaJpaTHOE.

B npuBoauMblx HuxKe (opMysax gebura Konoana MIPHHATO,
YTO KOJOJEll HMeCT KpyrJjoe ceueHue. Ecnau pacuer tpebyercs
NMPOM3BECTH I/ KOJOANA KBaJpaTHOTrO cedeHus, To B (Qopmy-
JaX CJenYyeT 3aMeHATb BEJMUMHY palHyca KOJOALA I BeJHYH-
HON CTOpOHDLI Ceyenus KosoJla @, npuuuMas r=0,6a 1.

1 Pairyc Kxpyra, [aBHOBEJHKOTO MO LJQMIAIU KBaipaty,BulpasxacT-
a
ca 7= _r==10,565 a.

flo muwensio B. M. ApaBuna, mcciefo:aswero BompPOC O NMPHTOKe
BOLL K KOTAOBAHAM PasAuutiofi ¢OpMLI, OCHOBRANHLIM HA BOIOYNope, rjad
KBAJPaTHOrO Ce4eHUA

r=0,61 a,
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IlpuTok BOaBI uyepes MJOCKoe JHO KOJOAIla HECKOJbKO
MeHbllle 4eM uepe3 NHO noaycgpeprueckoil (opypl. ITo Popx-

I‘EI:‘IMGI_)Y, 3TO COOTHOIIIeHHE COCTaBAAET. & . B cBs3u ¢ ITHM,

B 1e/sax 0600IIeHHsT pacueTHLIX (DOPMYJ, B HUX BKJIOUEH KO3-
QunuenT ¢opMpl AHAa KoJoana a; JJs HoJychepuyeckoro
JHa o == 27, JJd MJOCKoro AHa a ==4.

6) Jle6uT KodoADeB C NUTAaHHEM Uepes3 THO

1) Konopgnub B TOPHCTH X H MeEJKOTpPEU HHO-
BaTbhlX Hopogax. Ilpy 60aAbIIOH MOIIHOCTH BOJOHOCHOTO
ni1acta (Gonee 15—20 m) moJsioxeHue BOJOYIOPHOTO JIOXKA

Puc. 58. Cxema mpuTOKa BOAB K IIaXTHOMY
KoNnoAuy, pa6orawlieMy [aHOM, Hpd CoAbWIO:
MOU{HOCTH BOOHOCHOTD Mmiacta

NMpAaKTHYCCKY He CKa3bIBAET BAMSHHA Ha NPUTOK BOJIbl K KO-
JOAIY; Ne6uT MOCJCIHEr0 B 3THX YC/JIOBHAX OTpejesercd Mo
dopmyae Popxreitmepa (57):

_ kst (57)

rie (puc. 58) k — Ko3pHUIHUCHT (PHAbBTPAUUH TPYHTA;
S — TMOHMKEHKWE YPOBHS BOADLI NPU OTKAuKe;
r — paguyc KOJOAla;
R —pajpuyc nenpeccHu.
r
Mockobky ApoGb 5 BechbMa He3HAUMTEJbHA, elo MOXKHO

fe3 omyTHMOH MOrpeiiHocTH npeHeGpeub, TOrjAa

Q == aksr. (58)
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Dopmyant (57), (58) maHbl A1 YCJIOBHE, KOTHA MOJ3EMHDIE
BOMLl OOGJaAal0T HamopoM. B TouM cJayudae, ecdu BOILI He
HallOpHble, MOCTYIIEHHE BOABI B KOJOMIbl HECKOJbKO BO3pa-
CTaeT BCJEJCTBHE HEKOTOPOro YBETHUCHHS MJOLIAfLH Momepey-
HOrO CevyeHHsi NMOTOKa cBepxX mJouanax mo.aycdepnul. OaHaKo,
KaK cupaBelauBo ykaswiBaer npod. I'. H. Kanenckuit (20), 310
yBeJHUEeHHe TpH HeSOJbUIOM TMOTPYKEHHH KOJOAIA B BOJO-
HOCHBIH I1TaCT HACTOJbKO HE3HAUHTEJbHO, YTO MOTPELIHOCTD
NpH MoJb30BaNuu  GopMy-
Joil (58) 5.1 HEHANOPHBIX
BOJ TPAaKTHYECKH HEeCylle-
CTBEHHA,

Ilpn neGoabluiol MoLL-
HOCTH BOJOHOCHOIO mMJa-
cTa onpcieseHHe MDHTOKa
BOABI B KO.10Jel OOBLIYHO
IPOU3BOJIUTCS Mo (popMyJle
Tenene:

Q=rkrsin (74 1), (69)

roe b —— paccrosaHie OT [Ha

KoJjiogua n¢  BO-
A0YNOpa;

[— raybuua Ko1ojana

B Mpejesax BOLO-

HOCHOI'O  TLI&CTa.

dopmysa Tesene BbLI-

Be/€HA Ha OCHOBe BEChMA

Puc. 59. Cxema npHTO¥Fa BOIB K KO- YCIOBHBIX, @ B HEKOTODOIl
acauy no TeseHe ! N

yacTd  4Ype2BbIYaWHO  CO-

MHHTEILHBIX — MPEANGCDI-

oK. Tak, mpu BoiBoge (OPMYJsl NPHHATO, 4TO a) 4acTHia

BOJ LI, Tpexkje dYeM IonacTb B KOJOJeN, COBEpLaeT 1yThb

criepBa BHH3, a 3aTeM BBepx (puc. 5Y),mpuuer 310 ABIKeHHEe

OXBATLIBaeT BOJOHOCHBI IJIACT BIJIOTHL JO  BOXOYIODPA;

6) ypoBeHb BOJBI HEMOCPENCTBEHHO 3a CTEHKaMH KO.JI0/1a MPH

OTKauke BOJDLI-H3 KOJOAIA HE TMOHHMKAETCHA, YTO NIJIst HeHanop-

HbIX BOJ He oTBeuaer meficrsureabHoctTd. IlomoGuas cxema

MPUTOKA BOALI B KOJOJEN COBEPLIEHHO HIHODUPYET TOPH3OH-

TajbHOE JBHIKEHHEe BOJLl [0 TJaacTy OT mepudepus BOPOHKH

menpeccud K Kosonanmy. CienyeT OTMETHTL TaKXe, 4TO MpH

1< 0,31 b pacuer no dopmysae (59) maer GoJbliee 3HAueHHe

ae6uta, yem mo ¢opmyae (58), 4ro npoTHBOpeuHT (Quslive-
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CKOMY CMBICJY siBAeHUs — NeGUT KOJIOALA TPH KOHCYHOH Iiy-
GuHe 3ajeraHdsi BOJOYNOPHOrO TjacTa He MOKeT OHTh
Go.bille, yeM MW 3aJeraHud ero B OeCKOHEUHOCTH.

[To mepeunc/enublM BBIIle COOOparKEHUSIM  MPUMEHEHHE
Gopymysasl TeBeHe Ha MNpakKTHKE CJAEAYeT OTPAHUYMTL YCJO-
BUSIMH, KOrJa KOJIOJel 3HAYUTeIbHO Yray6/eH B BOJOHOCHLIH
IiacT, 4TO SIBJASIETCH, BOOOLle TOBOpHA, MOBOJBHO PEeNKHUM Ha
MpakTHKe ciyyaeM, oCOGEHHO /IS HATOPHLIX BOJA, TaK KakK MO
YCJAOBHSIM TIPOH3BOACTBA padoT, 3arayfaeHHe Ko/oala B BOLO"
HOCHBIl TJIACT OOBIYHO HE NPEeBOCXOAUT 2—3 .41

T

Puc. 60. CXxeMa TpHTOKa BOAW K WaxTHOMY Kononany, pafo-
TAWUEMY JMHCM TNpH He6oabiofi MOUHOCTH BOROHCCHOLO
naacra

[Tpu HeGonbluO¥H MOHMIHOCTH BOJOHOCHOTO IIaCTa SIBJEHHE
NPUTOKA BOALI K KOJOAIY HeoOXOJZWMO paccmMaTpusaTb COB-
MECTHO C JBHIKEHUEM BOJbl 10 BOJAOHOCHOMY IL1aCTy B Ha-
NPaBNEHHK K KOJOIANY, TAK KaK TNPU ITOM ABHKEHHH TPOHUCXO-
JHT HEKOTopasli moTeps Hamopa. B 3THX ycnoBusX Re6uUT Ko-
JOMIA MeHpIle, uem moacuuTaHuslii mo gopuyae (58), Korto-
pas BbIBeJeHA M3 MPEANOCHLIKH, YTO BOJOYNOPHOE JoXKe 3aJe-
raeT B «BGECKOHEYHOCTH.

IlpuMeHUTEIBHO K YCJOBHAM HATMOPHBI X BOJ MOXKHO,
HECKOJbKO CXeMaTH3UpYs SIBJICHHE, BBIIEMUTL JBE 30HLI JBH-
KeHust buipTpanmonHoro motoka (puc. 60): mepuepuyeckylo,
rle B BEepPTHKAaJbHOM pa3pede JWHHH TOKOB NapaJ/eJsbHbl, H
IEHTPAJIbHYIO, TIe UX B MepBOM NpHOJHKEHHH MOXKHO CUHTATh
PaJMasbHLIMH,. I'panuued MeXIy STHMH 30HAMU fABJIgeTCA INO-
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BePXHOCTL HoJycheprl, uMcoilefi paguyc, PaBHBLIT MOIIHOCTH
BOJIOHOCHOTO I71acTa Ml
Jle6ur moToka B mpeflegas HEHTPaJbHOH 30HLI BLIPAXKAETCs
(opmyJoit Popxrefimepa:
o ak (_y! — hYr
Q=TT

1—=

m

(60}

rie Y1 — Nbe30MeTDHUCCKHU YPOBeHb BOAbl y IOBEPXHOCTH
fnojaycdcepsl, HUMeONlell paguyc m;
h — nmbe3oMeTpHUeCKUHl YpPOBeHL BOJbI B CKBarKHHE TIPH
OTKauKe,

Jebur notoka B nepHQpepHuecKol yacTH BhIpaxkaercs ¢op-
Myaoi Jlioniou AJs HANOPHBIX BOJL:

Q2 —ri 61)

I E)
\ X

rie H — npesoMeTpuueckHil ypoBeHbL NOJ3EMHBIX BOA A0 OT-
Kauky (CTaTHUECKHHA YPOBCHD);
R — panuyc nenpeccuu;
X; — paccrosiHue OT oceBolt suHHM O—O, KoTopoMy CO-
OTBETCTBYeT Ibe30MeTPHUECKHH yDOBEHb Y.

W3 puc. 60 sicHo, 4TO BENHUHHA X ABJASETCS TepeMeHHOL
M H3MeHsieTCs OT m Ha TpaHHie C BOJOYNOPHOH KpoBJIeH M0
HyJsl Ha TPaHHIe C BOJAOYMNOPHBIM JozxeM. CpelHee 3HAUEHMC
BeJHUMHB! X1 MOXKHO ONpelleHThb caeAylouuy obpaszom. Cpel-
HAA IUIOUIaAb Kpyrosoro cedeHus moaycdepnl (puc. 60) Boipa-
Kaeres:

Fey == %7 f (m? —x%Hdx=- g I3, (62)
0

Pazmyc ITOr'o KpYyroBOro CeuyeHHd H ABJFCTCSH HCKOMOH

BeJIHYHHOH X;:
Tep ‘
Xy == l/--_Cp . (63)

IToncrasnsas B (63) 3nauenwe F mo ¢opuyae (62),

HMeeM:
P
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[io ycioBHIO Hepa3pLIBHOCTH TNOTOKA  (DPHALTPANHOHHBIE
pacxo/ibl B Nepudepuyeckoil H NeHTPaabHOH 3oHax pasHel M3
goparya (60), (61) u (64) umecam:

a (yi—R)r 2rm (H— y -
1___1. | ( 3 I{

m 2 Fz/

Pemas ypasHeHue (65) OTHOCHTEIBHC Y1, NMOJYUYHM Bbipa-

AeHne TOCJIeHero:
3R
sy 33

L m )
z(7~4>+am< STE
rje S— MOHHXKCHHE YPOBHA BOABI B KOJIONIE NPH OTKAauKe,

paBHoe s=H — h.

ITogcrasnsas walinenHoe BhIpaxKeHue yi1 B opmyay (61),

o HCnosb3ys Qpopmydy (64) umeeM:
Q= o 2rakms

o /3 R>

2r< ( 2 m

Jns Kosopua c noJycpepadecKHM LHOM 3TO BbIpaKeHHe
ynpouiaerca (a == 2=):

Vi=

(66)

(67)

25 /bms/

I 3 R ' (68)
m+¢[m< 5 q

Boipaxkenne B KBaJpaTHBIX CKOOKAX HMEET MOJIOKHTEb
HbIl 3HAK, TAK KakK pajuyc Aenpeccud oOBIUHO BO MHOTO pas
MpeBblliiaeT MOIHOCTL BOJONOCHOTO I1acTa B pacCcMaTpHBae-
\IOM cJayyae.

HanuieM oTHolleHHe NMPUTOKOB BOJABI K KOJOAIY C IOJY-
chepudeckuM JHCM, BbipaxKaeMbix Gopvynocit (68), — Bogo-
YyNep Ha KOHeuyHOH riiybuue (Q1) u Qopmynocit (58) — Bojo-
yrmop «B OecKOHeyHOCTH» (Qs2):

Q m

W (el

Oy
B Ta6a. 17 BbluncleHb! 3HAYEHHS 5, AT pajgmyca Ko-
2

aogna r==0,5 x (oGrIuHLI} pasMep KOJOAIEB) U PaZuycos
genpeccun R=050 n 300 a (oGbiubble npefesb HM3MeHEHHH R
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MPU 3KCILIOATALMM IAaXTHBIX KoJoAueB). Tabaunma HarasiHo
MOKA3bIBAET BJHSAHHMC MOLIHOCTH BOJOHOCHOrO IJJacTa Ha Je-
OUT KoJoala.

Ecnu MouwHocTs BOJOHOCHOrO mjacta cbbime 15—20 #, To
€e BJHMSHHE CTAHOBHUTCS HACTOJLKO HE3HAYUTEJbHBLIM, 4TO 0es3

Ta6baununa 17

MouwHocTh BOJOHOCHOTO maa- | ﬁ_Q;; Q o
CTa B M npu R =250 M , npa R =300 M

3 0,782 0,612

5 0,850 0,750

10 0,952 0,884

20 0,987 0,955

0co06OH IOrpelIHOCTH MOXKHO TNOJIb30BaThCA JJI PaCyeToB
nebura ¢opmysoii (H8).

JeGHT KONOANaB HEHANOPHDL X BOJ aX NpUOMHKEHHO
MoxkeT OblTe onpeaened no dopmynam (58) u (68). Munu-
MajbHOe 3HauyeHHe AeOHTa IIONYUYUM, €CJH NPHMEM, 4YTO qo-
CTyIUIeHHE BOALI B KOJOJel MPOHCXOAUT TOJIBKO H3 3O0HBI
IPYHTOBBIX BOJ HHXKE ero JAHA.

B stom caywae B (Qopmynaax BeJHUHHOH m caenyeT
CUMTATh PAcCCTOsIHME OT JAHa KOjoxla MO BOJOYNOpA.

BuipaxkeHne MaKcuMadbHOro JAeOHTa MOXKHO MOJyUYHTb,
eCJI JONYCTHTb, UYTO 30HA MHTAHHUS OrPaHUUMBACTCSI TOPH3OH-
TaJbHOH TNJOCKOCTHIO, MPOBeJeHHOH uepe3 JNHHAaMHUECKHH ypo-
BeHb BOJALI B KOJOMAIE; B 3ToM <jydae B (OpMyJsbl, BMe-
CTO BEeJHYHHBI M CJeNyeT MOACTaBHTL BENHUYHHY (m — S).

2) Koaoaub BKPYNHOTpPEHNHHOBAaTH X NMOPO-
nax. Ecoi MouHocTh BOLOHOCHOTrO MNJjacTa
3SHAYHUTEJbHaAa, TOo dopMyay neduTa KOJOALA MOXKHO BbI-
BecTH caeayiomum obpaszoMm (puc. 61). Ilpunumasa, mo Popx-
refimepy, 4TO TIOBEPXHOCTH PaBHOTO Hamopa SBJAIOTCA IOJY-
cepamu (AHO KOJOJALA TaKkKe HMeeT (GopMynay mojyuiapus),
MOXKHO HallHCaTh YypaBHeHue AeOHTa KOJOALA:

Q=2mhery/ 2 (69)

p ,
T'pajuent 2% nmoMellen NOJ 3HaK pajukana, Tak Kax

npejmoJaraeTcsi, UTo ABHXKEHHE TYpOyJaeHTHO.
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Bosseas ofe wacTH ypaBHEeHMS B KBajpaT W pasfefus
nepeMeHHble, HMCeM:

{‘_ii . (70)

Q=2rkry/ —% ;. (71)

B o6uen BHe 419 KOJOALEB C HOAYCHEPHYIECKHM H IJIO-

o o 3
CKHM JHOM, NOCJIe HEKOTOPLIX YHPOULCHHUH [BeJII/ILH/IHOH <—R—>

- I

/ , \b—x ] -
AV iy =
3N e

NG SE SN
’1:\&/ /\,-‘4.

Puc. 61, Cxena npuTtoka BOJB K IMAXTHOMY
KoaQdily, paboralomeMy IAHCM, B TPellHHOBa-
ThIX nopojax

MOXKHO NpeHeGpeub, Kak upespeyaiino manoil] dopmyna (71)
MOJIYyYHT CJICAVIOULVIO TPAHCKPHIIIHIO:

Q=1,73akr V sr. (72)

[Tpencrarisier HHTEpeC coOMOCTaBUTHL dopmyay (72) ¢ ¢op-
myaoin @opxrefimepa (b8), BbIBETEHHOH IJs KOJOALEB, 3aJ0-
JKEHHBIX B MNCCKaX. Bumsinue pa3MepoB MOMNEPeyHOro CedeHHs
KoJonua Ha ero ne6ur 601blie B KPYNHO-TPELHHOBATLIX IO
ponax (nebut npomopuxoHaneH rib), 4eM B IeCYaHBIX MOPOAAX
(nebut npomopunesaien r). BixsiHue MOHHXKEHHS YPOBHS BOJBI
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pH OTKauKe [POTHBOIIONOXKHOE — B KPYIIHO-TPELHHOBATHIX
nopogax neGHT MpomopuMoHajdeH V'S, TOTJa KaK B 3€PHHCTBIX
IOPO/IaX OH MPOIMOPUHOHAJICH TICHHUXKEHHIO.

Dopmyna (72) MOXKET NIPAMEHATHCS TakKe npu GesHanop-
HbIX BO/JAax, OJHAKO B 3TOM cJjydyae BeJHUHHA JebGHUTa OKa-
JKeTCsI HeCKOJbKO 3aHMIKEHHOH.

Ecaiy MO HOCTH BOLOHOCHOTO IJTACTAa HE3HaA-
YyTeJbHa, TO B YCJIOBUAX HAaluOPHBIX BOA JBIKeHHE (QUD-
TPALHOHHOTO IIOTOKA COBEpLIAeTCs 10 CcXeMme, H300paXkKeHHOM
Ha puc. 60. Jaa ueHTpasbpHO# dYacTH mnortoka H3 (69) npu
UHTerpHPOBaHHH X OT M 40O I H ¥y 0T y1 10 h HMeeM:

Q=aty/ P (73)

73 m3

Jas nepucdepuueckoll yacTH nmoToka o GopmyJtie KpacHo-
NOJBbCKOTO

Q — 2nkem —’1’_1.1{.-. (74)
xR

U3 dopmyn (73) u (74), 3amensas h=H — s, uMmeeMm cie-
Iyiollee BLIpaxeHHe Yi:

3s<—1———1—)
= H— o e o (75)
T Y Gk

ITopcraBasis 3TO 3HaudeHHe Y1, B ¢opMyay (74) H 3ameHdas

1::]/% m [cM. dopayay (64)], umeen:

Q = 2xkm BN )

(2—%{’1) <r3 __m"3 +‘/—_'M—_.

1
y‘II/ITbIBaﬂ, 41O BGJIHLIH’HZ—E OQueHb Manaa, Ipu m—>co A4

KOJIOALla € IoAycepuyecKuM JHoM u3 dopMy/anl (76) moay-
yaem opmyay (72), Kortopas fBAAeTCA, TakuM 0Gpasom,
yacTHLIM Caydaem dopMyabt (76) mpu ray0okoMm 3ajeraHun
BOAOYIiOpa.

Onpenenenne neGuTa B YCJOBHAX HEHANOPHBIX BOJ BO3-
MOXKHO B HEKOTOPBIX IIpenesax. Mununmasbhoe 3HaueHHe
ne6uta MoayunM, ecan B dopmyay (76) BMECTO BeJMYUHDL
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1 TOACTABHM BEJMYUHY TJIYOMHBl 34JIeTaHHs BOJAOYIOpA OT-
AHAa KoOJoAla, MaKCHMaJbHOE — eCJH M 3aMeHHM (m— S).

B) le6HT KOJOMUEB, NOJAYyUYalOWHX NMHTAHHUE
yepe3 JHO H CTEHKH

Kosoguer ¢ rmpoHnmaeMbeiM JHOM H CTEHKaMH YCTpaH-
BAIOTCS B HEHANOPHBIX BOZAaX.

JeOUT KOJIOAIAa B 3THX YCJOBHMAX paBeH CyMMe TNPHTOKOB
yepe3 OHO H NpOHHLAeMble CTEHKH KoJoAua. IToBepXHOCTBIO
pasfena MeXAY STHMH (DHJIBTPALHOHHBIMH HOTOKAMH MOXKHO

WL

Pue. 62. Cxema npu10Ka BO1bl K IAXTHOMY KO-
aoauy, paboralowieMy XHOM M CTEHKaMH, B yCio-
BHAX HANOPHHIX BOJL

CYHTATh TOPH3OHTAJLHYI0 TJIOCKOCTb, MNPOXOASALIVIO depe3
OCHOBaHHe CTEHOK koJonla (puc. 62 u 63).

Bennuuua mputoka Bojabl yepe3 OHO KOJOALA, B 3aBHUCH-
MOCTH OT COCTaBa BOJOHOCHOTO Mjacta M TayGHHbBI 3avierauus
BOZOYTIOPHOrOo MJacta oT JHA KOJOALa, pacCUHTHIBAETCA IO
dopMyJaM B COOTBETCTBHM C yKazaHusiMH Tabm1. 18.

Ta6anua 18

[ny6uui 3aneranus BoiOynopa of
Xaraxtep nmopox ZHa xonogma

Gonee 15——20 M l venee 15—20 #

e -

ﬂopucrme HOpoABt . . . . 58) (67)
KpynHoTpewntoBarsie noponbx (72) (76)
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B dopmynax (67) u (76) BMeCTO BeJHUHHBI m CJefyer
OACTABJIATh BeJHUMHY b — PACCTOsHME OT JHa KoJoAua no
Bogoynopa {puc. 62 u 63).

[Tocryn/iente BOABI 4epe3 CTEHKH KOJOJAIla BIIOJHE aHajo-
THYHBl JIPHTOKY BOJbl B OypoBble CKBaxHHbLI, 0CGOpyHAOBaHHBIE
buabTpaMu, IO3TOMY JJSA  ollpefeseHHs BeJHYMHBl 3TOrO
IIPHTOKA MOXKHO MOJB30BATHCA COOTBCTCTBYIOIIUMH (PopMy-
gamu lonon (20), (21) aas nopucrbix nopod u KpacHomoJb-

-

T
Puc. 65, Cxema npuroka BOAL K UIAXTHOMY

Koaoauy, paborammemy JHOM H (TeHKaMH,
B YCNOBHSIX HEHANOpHBIX BOJ

ckoro (22), (23) mas KpyNHOTPEUIHHOBATBIX TNOPOJ, 3aMeHss
BeJIMUHHY M, BXOASAILYIO B 3TH (OpMYyJbl, rayOHHOH KoJOALLA
B Ipejesax BOJOHOCHOro mJjacra /.

Haa cayuast, korga KoJsiojgel KpyrJioro CeuyeHHsl 3aJM0XKeEH
B INOPHCTBIX NOPOAaxX H BOJOYIOp 3ajeraer Ha HeGOJBIIOH
raybune, PopxreiimepoMm pekKoMeHayercss Caenywouiast ¢op-

MyJa:
Q= mks (2m—s) 5 /" T— s+ 0,57 f/— g Ll=s (77)

([3): m-—s m—§
In| —
7 .

[MpousBenennsie cpaBHHTE/IbLHBIE pacyeThl IOKA3bIBAIOT, YTO
3Havyenns pefHTa KoJoglla IO IMIHMPHUYECKOH QopMy.e
Dopxreiimepa (77) B ofmeM GIH3KM K NOJY4aeMbIM 110 CIO-
cofy, H3JIOXKeHHOMY Bblllle (CyMMHpOBaHHE TIDHTOKOB uepe3
JHO U CTeHKH KOJOIIa), XOTS B OTICIbHBIX Ciyuyasx Hab/o-
TalTCs JOBOJLHO 3HAUMTE/bHBIe YKJoHeuks (no 50—100%%).
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I'nasa IX

BEC®HUJIbTPOBBIE CKBAJKHHbBI B BOJOHOCHbBIX
[MECKAX

1. O6umue 3ameuyaHus

Ilpu npomspBojxcTBE peMOHTAa CKBaXXKHH U  H3BJEUEHHH
QUILTPOB MAJA UYHCTKH B psjie CJlyuyaeB OKasblBajoCh, 4TO
JAe0HT CKBa)KHH, 3aJ0XeHHBIX B TeCyaHblX BOAOHOCHBLIX ILjla-
cTax, mocje YyHajeHus (QHUILTPOB pe3Ko yBesnuuBajca. Tak,
HanpuMep, AeGUT OmHOH u3 ckBaxuH B IloanraBe, oGopyrno-
BaHHOW QuabTpoM, B 1935 r. 6b1 paBen 2 m3/4ac TpH TIOHH-
)KeHHu ypoBHA Boxbl 40 M, a rnociae ypajgeHus @uIbTpa
yBeauunacs go 50 s3/uac npu nouudxeHHH ypoBHs 12 u. [lpu
obciiefoBaHnu 3710 CKkBaXuHbl B 1941 r. neGurt ee 6ui1 52 M3/4ac
npu nonuxKenuxn 9 u. Jebur cxBaxunnl Ne 3 B r. [leHze
npy Hajuuyun Quiabtpa Ooll paBeH 14 mP/¢ac. a mocie
usBjedenuss ¢uabtpa — 51 m3/4ac. BechuabtpoBas CKBa)KHHA
B Kypcke 3a 23 roma skcnjoartanud CBOH yHAedbHBIH Ae0ur
He TOJbKO He yMeHbLIHJa, Ho yBeauuwusa ¢ 3,07 mo 3,41 2/cex,
B TO BpeMsl KaK ApyrHe CKBaXKuHbl, OOOpYHOBaHHbLIE (PHJIb-
Tpamu, uyepes 15—20 jcT mepecrany HaBath BOAY.

B taba. 19 npusenennt paHuble o gebute GeCHHUABTPOBBIX
CKBaxKuH: rtalanla mnokasbiBaer, 4yTo Ae0HT CKBaXXKHH 3HauH-
TEJEeH JAa)Ke B TeX CJAyyasx, KOorAaa BOAOHOCHBIA TOpH30HT
pefcTaBlieH MeJKO3ePHHCTHIMH MeCcKaMi, !

[ToMuMo 3HauHTEeNMHLHOrO Ae6UTA, AaxKe B MeJIKO3epHUCTHIX
neckax, I'Jie 3KCIloatauus (HUIbTPOBLIX CKBAXXHH COINpsiKeHa
CO 3HauHUTeNbLHBIMM TPYHAHOCTAMH, K TpeuMmyiiectBaM Oec-
(UILTPOBBLIX CKBAXXHH CJefyeT TaKyXe OTHECTH MEeHbIIYIO
r1yOuHy OypeHHsl 1O CpABHEHHIO C (PUJILTPOBBIMH (BOJOHOCHBIH
FOPH30HT TOJbLKO BCKDHIBAETCs, HO HE TIPOXOAHTCH), a TaKkKe
OTCYyTCTBHEe HeOOXOAHMMOCTH B pacxXOAOBaHHM JAepUIHTHOH
¢$buabLTPOBOH CETKH.

BechunabtpoBasa ckBaXKHHA, 3a/J0XKeHHass B BOXOHOCHOM
nJacrte, MPeACTaBJAEHHOM TeCKOM, OTJIHYaerCsad OT (PUILTPOBOH
CKBaXHHbI Te€M, YTO B TIpejiesiax BOJOHOCHOro T.iacra paspa-
OaTbIBaeTCsi IOJIOCTh-KaBepHa, KoTopas, Kak  [0KasaJsH
nabopaTopHble OMbLITH,, HMeeT (OPMY KOHyCa C BepIIHHOH,
obpaurennoif BHu3. [lpu 3KCrioaramuy CKBaXKHHBI BOjgA MO-

! CBonKa JAHHHIX 10 STHM CKBaXkHaM npoussexexHa B MHcrnryTe
Boareo B 1941 r. unx. A, M., YanuwesuM.
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CTylaeT 4epe3 OTKOCbl KaBepHbl, KoTopad sABJAeTCd, TaKUM
00pason, NOA3eMHbIM BOAONPHEMHHKOM ,3aMeHAIOWHM QUIbTD
CLBAXHHBL

YcTpoficTso  GCCOHIBTPOBBIX  CKBAaXKHH  BO3MOXKHO  TIPIH
HAJIMYHY:

1) npounoii Bogoymoproil Kpon;iu (MI0THBIE TJHHBI, Mep-
reJib, MeJ, MeCYaHMK H T. [.) HA1 BOJIOHOCHBIM TOPH3OHTOM,
oOCCHeunBaplell BO3MOXKHOCTL 00paz0BaHUA U COXPaHIOCTH
KaBEPHDI;

2) Hamopa NOA3EMHBIX BOI.

Ilpy npoexkrupoBanun u ycrpoiictBe GecPuIbTPOBHIX
CKBaXXHH HeoOXOAUMO TIlATeMbHO YYHTHIBAaTb OCOGEHHOCTH
TH,IPOTEOJIOTHUECKHX VCJOBHH yyacTka M CBOHCTB TOPHBIX
nopojJ, MHOITOMY TIPOH3BOJACTBO YKA3aHHBIX paboT HOJXKHO
NpoTeKaTb NOJ HENOCpPeACTBEHHbIM PYyKOBOACTBOM HHIKEHepa-
Ty poreoJiora.

2. IlpousBoacrBo padoT

IIponsBoacrteo pabot mo ycrpoicTBY 6eCHHILTPOBOH CKBa-
A{MHBl pacnajaeTtcsi Ha CJeayloli#e 3Tallbl:

1) 6yperne u of6caika CKBaXKHHbI HJO BOZOHOCHOTO
n1acra;

2) paspaloTKa BONONPUEMHONH KaBCpIIBL;

3) OTKauka CKBAXKHHBI.

BomonpuemHylo KaBepHy pexoMeHAyeTCst paspabarbiBaTh
criocoboM obpaTHo#l mpoMuBKH. JlAst 3TOTO, B KOJMOHHY 06Caj-
HBIX TPYO ONyCKaeTCsi KOJIOHHA MYCTOTEJHX OypOBBLIX HITAHT.
B kosbuenoit 3azop mexay ob6caaHbiMu Tpy6amMyu M INTAHraMHu
HarHeTaerIcss BOJA, KOTOpas pas3vblBaeT MECOK B 3aGoe H
[0/ THUMAeTCss B IITAHTaX Ha IOBEPXHOCTb BMeCTe CO B3Be-
HIeHHBIMH 3epHaMH Tnecka. B mponecce pa3paborku KaBepHbl
o6camuble TPyOR W IITAHTH JOUKHB! GBITh HECKOJbKO (Ha
25—50 cat) 3anamrieHbl B [ECOK, MOITOMY IO Mepe yrayGJe-
HHSI KaBepHbl Heo0XOMHi0 TNPOU3BOAHTL COOTBETCTBYIOLIEE
onyckaHde Tpy0 H IITaHT.

Korma xkapepHa paspaGoraHa Ha TpcOveMmMylo IJyOHHY,
ollpenessieMyl0 pacdyeTamy, IITAHTH WU3BJEKalOTCs, a obcaj-
Hple TpyObl NOAHMMAlOTCA, Nipu 3ToM (¢pesep Tpyl ycraHa-
pauBactest Ha 0,25—0,00 x HuXKe TOMOMIBLI BOLOYMOPHOIO
njacra, TMocjae 4Yero M3 CKBaXMHLI TPOU3BOAHTCH TpoCHas
OTKayKa BOJbl B ILeJsiX YTOUNEHHs BeJHUUHBl He6uTa CKBa-
ZKHHBl H BBIOJIaXKMBAHUsT OTKOCOB KaBepHbI IJis obecCleyeHHst
X YCTOHYMBOCTH MpPH 3IKCIJOATALHHA CKBAXKHHbI.
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[IpoGuas otkauxka AOJKHA NMPOH3BOAHTBCS C NMOCTENEHHBIM
H IJIaBHbIM YBeJHYEHHEeM MOHHXKEeHusT YPOBHsSI BOJAbI B CKBa-
JXHHe, C NOBeJeHHeM 3TOT0 MOHMKEeHHsS MO0 BeJHUYHHLI, ycCTa-
HOBJIEHHOH pacuctamy. [IpoAo/KuTebHOCTL NPOGHON OTKAYKH
Npy CTaOUJIBHOM TIOHWIKEHHH paBHa |—2 CYTOK.

3. Pacuer aeGura 6ecHILTPOBBIX CKBAMKHH

Pacuer gebura GecuIbTPOBBIX CKBAXKHUH SIBJASICTCS OCHOB-
HBIM M B TO XK€ BpeMsi HauboJee CJ0XKHbIM BOIMPOCOM TIPOEKTH-
poBaHMsI 3THX CKBAaXMH, TAaK KakK OH TeCHeHUIUM oGpasoil
CBfi3aH C pacueTOM YCTOHYMBOCTH BOJONPHUEMHOH KaBepHbI.
YBeqnueHHe pas3MepOB BOJONPHEMHO} KaBepHbl yBeJHuuBaeTr
Ae0UT CKBAXKHHbI, HO, C JAPYro# CTOPOHBI, YXyAllaeT YCIOBHS
yCTOHUHBOCTH BOZOYIOPHOH KpOBAM Haj KaBepHo#. JleGut
OechuybTPOBOH CKBa)KMHL, Kak # (UIbTPOBOH, BO3pacrtaeT
N0 Mepe YBEJMUEHHS IOHMXMKEHHS YDOBHSl BOJbI B CKBAXKHHC
Ipyd OTKauyKe, HO 3TO K€ OOCTOATENbCTBO MOMKET MHPHUBECTH
K 3alJibIBaHWIO BONONpHEMHOH KaBepHbl. Takum o6pazoM Bo-
npoc o nebute GecPUALTPOBOW CKBAKHUHBI JOKEH paccMarpH-
BAaTbCsl KOMIIEKCHO C BONPOCOM YCTOHUMBOCTH BOAONPHEMHOH
KaBepHBI.

Bonpoc o nebute 6GeCUALTPOBBIX CKBaKHH pacCMOTpeH
npop. B. C. Osomosbim (35), KOTOpHI NPELJNONKHI METON,
pacyeta gebuTa CKBaHHbL DTOT MeTOT He OTBeuYaeT OJHAKO
Ha HEKOTOpble OCHOBHbIE BOTIPOCHI MPOEKTHPOBaHHSI OcChuib-
TPOBBHIX CKBAaXKMH, a HMEHHO:

1) He yuuTeIBaeT 3aBHCHMOCTH Je6UTa CKBAXKHHBI OT
MOHMIKEHHST YDOBHA BOAbI IIPH OTKauke (MeXJy TeM MpOu3-
BOJILHOC HaszHAueHHE T[OHUKEHHsT HeJOnyCTHMO, TaK Kak,
¢ OJHOH CTODOHB,, 3T0 MOXeT He ofecrneuuTb NOJYYEHHS
Tpebyemoro me6urta, ¢ ApPYroii, — MOXKeT NMPHUBECTH K 3allJbl-
BAHUIO BOJONPHEMHON KaBEPHBHI);

2) He OrpaHMYMBaeT TIPOEKTUPORAHHSI B HAas3HAUYEHUH TJy-
OMHbl BOMONPHEMHOH KaBepHb, MeXAy TeM pa3paboTkKa
KaBepHol Ha TIJyOHHY, NPEBLINAINUIYI0O HEKOTOPYI0 JOMyCTH-
MYyI0 BeJMYMHY, MOXKeT TOBJeuyb oOpylllecHHe BOJOYNOPHOH
KDOBJM H 3alOJIHEeHHEe el KaBepHbI;

3) He yuHTBIBAET TreOTEXHHUECKUX CBOWUCTB TOPOX BOAO-
YNOPHOTO TIIacTa, ONpeAessIOIIHX YCAOBUST YCTOHUMBOCTH
KpPOBJIM BOIOINPHEMHOI KaBepHBDL

[Tpennaraemast HMke MeTOHHKA pacueTa Aeburta Gecdhuiib-
TPOBBIX CKBAXKMH pAcCMaTpHUBAEeT sBJEHHE [IPUTOKA BOJDI
K TakKOH CKBaj)KHHE KOMIJEKCHO C YCJOBHAMHM YCTOHUHMBOCTH
BOJONPHEMHON KaBepHBLI.
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a) [Iprtok BOZB K BOILONDPHEMHOHN KaBepHe

$IBneHue MpPHUTOKA BOXABI K BOAOIPHCMHOH KaBepHe HMeET
ype3BHYALHO CJIOXKHBIH XapakxTep.

MoxHo mpegnoJaraTh, 4TO NPU BecCbMa OONBIIOH MOUIHO-
CTH BOAOHOCHOTO TIJIACTa JHHHH TOKOB MMeIOT BHJ Tunepbou,
rIepecekalolnX TIOJ TPAMBINE YIJIAMH 3JJIMATHYECKHE 3KBH-
NnOoTeHUHAJbHBIE [HOBEPXHOCTH. ECaH MOIIHOCTh BOJOHOCHOTO
IJ1acTa He3HAUMTE bHA, TO THApOJMHAMHUECKAs CeTkKa [ BH-
KEHHS VCJAOKHSETCS BJHFHHEM BOAOYIOPHOTO JOXKA HA JIMHWH
TokOB. HakoHen Ipu N0OJAX0Je K KAaBepHC, JHHUM TOKOB
JODKHB! H3rubaTthCsi, TpUHMMAsi HalpaBJCHHE, TepHeH/HKY-

Puc. 64. CxeMa npuTOKa BOJIH K BOLOTPHEM-
HOH Kasephue

JApHOE K IOBEPXHOCTH KaBepHol. [Jlisi mpuBejfenus 5ToH
CJIOXKHOH CeTKH JIBHKEeHHS K «DPaCueTHOMY» BH1Y HeoOXOIHMO
ee VIPOCTHTb M CXeMaTu3upoBaTbh. B KaueCTBe TaKoro ymupo-
[IEHUS MOMKHO [peN/JOXKHTh paccMaTpuBaTh sBJEHHE NPHTOKA
K BOJOMPHEMHOH KamepHe Kak K IIAXTHOMY KOJIOAILY, HMeIo-
neMy mnoJycheprueckoe ITHO pafuyCOM, paBHBIM TJyOHHE
KaBepHbl (puc. 64). D10 jpomylleHre HECKOIBKO MPEYMEHbIIAET
IJIOILAAb MMOBEPXHOCTH KaBEPHbl, UTO [AaeT HEKOTOpBIM 3amac
npu pacuete pnebura OecPHIbTPOBHX CKBAXKHH, TapanTHpys
OT 3aBbILIEHHs TOC/JIeJHEro.

3amenuB B ¢opmyae (68) BenuuuHy pamuyca xomaoiana I
BeJIMUAHOH TJyGHHbI KaBepHbl b, MOJyuHM CJeAyloulyio ¢op-
Myay Aas pacuera jebura OeCOHILTPOBBIX CKBAXKHH:

Qe=— - TR 78)
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rge k — xoaduuueHtT QuUIbTPaUUH BOLOHOCHOTO IIACTa;
S — TIOHMJKEeHHEe YPOBHS BOJABl B CKBaxKHHe NpH OTKauke,

m — MOUIHOCTh BOJOHOCHOrO TJacTa;

R — panuyc BOpDOHKH [enpecCHH.

ITponspemennsie B HMuctutyre Boareo maGopartopHsble
paboTl B SKCIEPUMEHTAJIbHOM JIOTKE ToKa3ain, uro ¢op-
myaa (78) wuMeeT YHOBJETBOPHUTENbHYIO [JISI TIpaKTHYECKHX
ne1efl TOWHOCTL (PacXOXKIeHWs BbIUMCAEHIBIX H HalbJawoaeH-
HbIX pacxoncs He mpeBocxoinmd 20-—25%).

6) YcnoBus yCcTOHYHBOCTH BOJONpPHEMHON
KaBepHB

Kax mokaswiBaer dopmyna (78), ne6uT CKBa)KHUHBLI yBEJIH-
4YHBaeTCst 1[0 Mepe YBeJHUeHHsT [JyOMHbl BONOIPHEMHOH
KaBepHbl Db W TIOHM)XKEHHS YPOBHA BOIBl B CKBa)KHHe TIpH
oTkauke S. Boibop NpPOEKTHBIX 3HA4YeHHI BeJUYHH b u S He

o kabeE

Puc. 65. Cxema ycnoBuil YCTOHUYMBOCTH OTKOCa BOJ10-
NpHEeMHOH KaBePHb

MOXeT OblTb, OJHaKQ, TPOM3BOJIBHBIM, & JAOJXKEH COOTBeT
CTBOBATb YCJOBHSIM YCTOHYHBOCTH OTKOCOB KaBEpHBI H YCTOH-
YHBOCTH BOJOYIOPHOH KPOBJM HajJ KaBepHOH.

YcnoBuss yCTOHYMBOCTH OTKOCOB BOJNONPHEMHOH KaBepHB!
OnpeessiloTCs B3aMMOmeHCTBHEM CHJ TpeHUsT W TUAPOAMHA-
MHYeCKOTO JaBJeHus.

PaccMoTpuM yC/I0BHA YCTOHYMBOCTH dYaCTHILBl IPyHTa Ha
OTKOCE KaBepHbl, COCTAB/AIONIEM C T[OPH3OHTOM YIroJd a
(puc. 65). Bec uwacTunsl G MOXHO PasNoXMTb Ha [BE€ CHJBL
KacaTeJbHYI0 K OTKOCY CHJIy @ H HOpDMaJbHYIO K OTKOCY
cuay N.

V3 MexaHWKH TIDYHTOB H3BECTHO, YTO B IecCkKaXx OTKOC

yCTOHUMB, ecsd
QL Ntgo, (79)
rie ¢ — yroJ BHYTpPeHHEro TpeHHs IleCKa.
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Ilpu ¢unbTpaunuu BOABLI uepe3 OTKOC B KaBepHY uaCTHLHI
TPYHTA MCMLITHIBAIOT I'MADPOIHHAMHUECKOe JfaBaeHne 7, Hampa-
BJMICHHOC NEPNEH/HUKYJSPHO K OTKOCY B CTOPOHY, NPOTHBOIIO-
Joxuyro cuie N, ClegoBaTe]bHO, B 3THX YCJAOBHSIX YCTOHUH-
BOCTb OTKOCa HMMeeT MeECTO, eCJ/iH

QIN—T)t7e, (€0)

U3 puc. 65 scuo, uto Q = Ntg a; N== Gcos a, cne1aB 3TH
II0ICTAHOBKH 1 MNPOU3BeJAs COOTBETCTBYIOlIHEe npeoOpa3osa-
HHs, moayuuM dopmyay (80) B caenyromieM BHAe:

T iga
-(—}-< COS(Z(l ——-@;\) (81)

Yron ¢ HaXoAHUTCH B Tpejienax:
URC

IIpuy a =0, ur0 orBeyaeT ropH3CHTAJBHOH MOBEPXHOCTH,
T =G, 1. e. rulpoIUHAMUYECKOE JaBJeHHEe, OOYCJOBIMBAIO"
liee MOJABHKKY I'PYHTa, PaBHO Becy TIpPYyHTa; TakHi obpa3oM
B 3TOM uacTHOM cJjyuae cdopMmyaa (81) uaedTHUHa H3BECTHOH
¢opmyse Tepuaru (BbLIABJHBAHMEC TIpPYHTA LOM  BJUSHHEM
rajipoauHaMuyeckoro nasjenusi). Ilpu e=19, T=0, 1. e.
ecd OTKOC KaBepHbl OTBedaeT VYIJIY BHYTPEHHErO TpEeHHS
nmecka (HaH, YTO TO Ke, YIJy €CTECTBCHHOIO OTKCCa TecKa),
moboe THAPOAMHAMUYECKOE MarJeHue, oOyCJOBJeHHOe (PHIb-
Tpaluell B KaBepHY, BbI3OBET ONJbIBaHHE OTKOCA KAaBepHBHI.

Bec enunuunsr o6beya rpyHTa nojJ BOJOH BbIpaxaercs:

G=(y—1) (1 —p) &/cu?, (82)

rae Yy — YACAbHBIA BCC MaCTHL TPVHTA;

p — LIOPUCTOCTb TPYHTA.

[Ipn oObIUHBIX 3HAUEHHSIX YAEJBHOTO BeCa W TOPHCTOCTH
neckoB BeauunHa G 6iau3ka K eInHHue. Beanuuwa ruapo-
JUHAMHYECKOr0 JaBJeHHs, KaK H3BeCTHO, 4YHCJCHHO paBHa
FHAPABAMYECKOMY TpaadeHTy QpUIbTpallHOHHOTO 110ToKa. Takum
o6pa3oM KpPHUTHueCKHuii TrpajHeHT TO0TOKa, paspylHalouiui
OTKOC, HMeeT BblpaxKeHHe:

. tga :

l};p == C0S & < —_— —Ig—cp“> . (83)

[unpasianyeckufl rpagucHT Mo 3axoHy [lapen Beipaxaercs:
,__©Q

= (84)
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rie F—niouiainp IONepPeYyHOro CeuYeHHs IIQTOKA, KoTopas
NpAMEHHTENbHO K paccMaTpHBaeMoMy cJyyal, paBHa O6oKo-
BOH MOBEPXHOCTH KaBepHHlI (KOHyca):
b2

F=isma (85)

Ha ocnoBanum ypaBHenuit (83)—(85), KpuTHUECKHH
(MaKCHMaJBHO JONMYCTUMBIH) NeOUT BhHIPA3UICA:

kb2 tga) .

an——t?;< Ty (86)

[MpupasnuBasi neGut GecUILTPOBOH CKBAXKHHBL 10 Gop-

MyJsie (78) u momycTuMmblii pebur no c¢opmyrae (86), umeeMm
IOMyCTHMOEe TOHHXKEeHHe YPOBHS BOAB B CKBAaXKHHE IpH

OTKaykKe: .
bj[fnfﬁm( —g_'[i)—l](_%%) . @&

o " 2m 12 a

Kax mnokasanu Jaa6opaTopHbie ONBITH, MOpH paspaboTke
KaBepHBI MOCJeJHsAsT IpHoOGpeTaeT BHJA INPABUIBHOTO KOHYCA
C YrJIOM OTKOCa, pAaBHBIM YIVIy €CTeCTBeHHOIO OTKOCa
necka ¢. Ilpy sxcnyoaranns CKBa*KHHBI IPOHCXOAUT YyIO.Ja-
KHUBaHHe OTKOCOB KaBepHbl, COXpaHsIoUlell MPH 3TOM MpPeKHHII
o6ben (BbiHOCA mecka He npoucxoaut). Ilostomy, mas Toro
ytoObl KaBepHa B Npolecce 3KCIIOATALHH CKBAXKHHbI HMeJa
rnyOUHY, YLOBJICTBODSAIOULYIO HPOCKTHOMY AeOHTY CKBAXKMHDI,
HeoO6xoAuMO, 4ToObl OHa Obla paspaboTaHa HA HECKOJIbKO
6oabuIyto ray6Guny. Ecau o0603HauuTh rJayOuHY paspaboTku
KaBepHbl bi MpH yrie eCcTeCTBEHHOrOo OTKOCAa TPyHTa o© H
NpOeKTHYIO (9KCIVIOATAUHOHHYIO) TryOHHY KaBepHb b IipH
yrjie OTKOCa KaBepHbl B YCJOBHAX 3KCIJIOATALlHH CKBaXKUHBI ¢,
TO U3 yCJOBHsI PaBeHCTBA 00bEMOB KABEDH HMEEM:

blzb:—zz—. (83)

ITo sToii (opMysae MOXKHC ONpeAeauTh T1yOHHY, HA KOTO-
pylo caeayeT pa3paboTaTh KaBepHY.

YcnoBusi yCTOHYHBOCTH BOJOYIOPHOI KPOBJAM Hal KaBep-
HOH oOmpenessiloTCs TIeoTeXHHUUYECKHUMH CBOHCTBAMH TOpHBIX
NOPOJN H BeJIHYHHOH Hamopa NMOA3eMHBIX BOL.

Ilo mepe pa3paGoTKH BoOmONpHEMHON KaBepHbl BIJYOb
OJIHOBPEMEHHO YBEIHYHBAIOTCS €€ TOPH30HTAJbHbIE pas3Mephl.
Bnaronapsa 3ToMy BOAOYNOPHas KpOBJdA, pacroJaralomascs
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mal  BOJONpUEMHOM KaBepHOM, okasniBaerCs Bce Gogee
«Ha BeCy».

Ilpu goCTHXKeHHMH KaBepHON HEKOTOPBIX KPHTHUYECKHX pas-
MEPOB, 3aBHCAIIHX OT TIEOTEXHHYECKHX CBOHCTB KpOBJH H
Hamopa noA3eMHLIX BOJ, BOJOYIIOpHAs KpPOBJS TepsieT YCTOH-
YHBOCTb M MOXKET OOpYLIHTHCH B IIOJOCTH KAaBEpHBI, YTO,
C OJHOH CTOpPOHH, [JO/UKHO TIIOBJe4b YMEHblIeHHe [e6ura
CKBAXXHHBI, a C APYrod, — MOXKeT BLI3BATh NPOCAJKH NOBEPX-
HOCTH 3eMJH Y YCTbS CKBAaiKMHBI.

Puc, 66. Cxema YCaOBHi YCTOHYHBOCTH BOZOYIOPHOIl
KDOBJIH HaJ, KaBEPHOHN

ITo nabmopmenusm npodp. M. M. IlporoxbsikoHoBa, 06beM
ONyCKAIOUIEHCA NOPOJABl HAJ BHIPAGOTAHHOU IIOJIOCTBIO HMEET
BHJ mapaboJsionsia, BhllIe NOBEPXHOCTH KOTOPOro Mmopona yuep-
)KHBAETC CHJAaMH TPeHHs u cuemends (puc. 66), npu 3TOM
BBICOTa NapaBoJHyeCKoro CBOJAA COCTABJISACT:

rie @ -— IIMPHHA TOJYIpoJeTa BbleMKH (B HalleM CJyyae 3To
pafiuyC BOJONpPHEMHOH KaBepHH HA KOHTAKTe C BO-
JNOYNOpHOH KpoBJe);
f —xaxymuiics kKo>QHUUUEHT TPeHHa (HHAaue — Ko3(u-
HUEeHT CJBUra, BHIPAXKAOUIUA COBOKYNHOE IeHCTBHe
TPEHHS U CUeNIeHUssT B MOpoje), OlpejenseMbli
B /1a00paTOPHH.
YcaoBust yCTOAYMBOCTH KPOBJIH HAXOAATCSI B 3aBUCHMOCTH
OT BeJHYMHBl HANopa NoJ3eMHHIX Box. BomoymopHas Kpos.s
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B 3THX CAy4YasX HCOLITHIBAET JaBJCHHE BOAbI, HampabJIeHHOe
CHII3y BBepX, NIPIIYeM 3TOT HATOD He TOJNBKO CO3MAeT Ollpe/eeH-
HOE NPOTHBO/AB.IEHIe, 3aTpyaHAOUICce O00pyUIeHHE KPOBIH, HO
J CIOCOOCTBYET YJIVUlIGHHIO TEOTCXHHUCCKHX CBOHCTB IOPOJ
KPOB.IY, €C.TH TMOCIC THHC NDEICTABICHE IVHIHAMH, Hepa3MoKalo-
IHMH B BCIe (VILIoTHSIOUICE BJINSHUE AaBIEHH).

Jlanuplc OypeHHMS IIOK32LIBAIOT, UYTO KOPCHHLIE TJIMHBI,
nireromye OOJILIIVIO MOUIHOCTL, OOBIYHO SIBJIAIOTCA NpeKpacHoi
BOJIOYIIOPHOI KPOBJ/eH; eCTeCTBCHHAS BJAXKHOCTb 3THX TJIHI
3HAUUTEJHHO MEHbIIC TOH, KOTOpasi OTBeYyaeT HX BOJOHACHI-
IIeHHOCTH, M TVIMHDBI, 3aJ/erarmiifie B KpOBJe BOJONOCHOIO
nJjacra, B OYpPOBHIX KypHATax HCEPETKO XapakTepHayloTcs Kax
«cyxues. Mcxona usz aTHX cooOpameHuit, MOXKHO ITOMYCTHTS,
4TO KOPeHHble TJIMHBI NPH A0CTATOYHO GOJBIIOH MOLIHOCTH He
nepefarmT THAPOCTAaTHUECKOTO aBJEHHS HaTOPHBIX BOJ H 3TO
NaBJieHHe TIPHIOMNKEHO HeroCpeICTBCHHO K KPOBJE BOJONpHEM-
HOH KaBepHHI.

Jlasi pacueTta YCJOBHH YCTOHUYHBOCTH KPOBJIM npUMeM Hau-
GoJiee HEBRITOAHBIE YCJAOBHS, HMCHHO, AONYCTHM, YTO O6DBeM
NOpOABI, OKa3plBAIOUIM{ JaBJcHHE, BBpaxKaercs o0beMOM
nHIMHIpa BHCOTOH h. DtOoT 06GBEeM Gonslie obGbeMa mnapato-
JouJa TOH e BEICOTBI, M, TaKMM 00pasoM, pacueT TMOJYYaeT
HEKOTOPHIf «3anac POYHOCTH», Ha3HAUeHHe KOTOPOT O ONPaBIb-
BAETCS OPUEHTHPOBOUHBIM XapakTepoM pacuetoB. [lpu 310
JONYLIeHHH YCJOBHA YCTOHYMBOCTH YIOBJCTBOPSMOTCS, €CJH
JaBjlelile BOABI Ha KPOBIIO BOJAONDPHeMIOH KaBEPHBI GOJbLIE
Beca BOJOHACLIIIEHNOW IIOpOIsl B OObeMe LHUJMHApA YKa3aH-
1HOH BBICOTHL. TakuyM ofpazoM YCJOBHA YCTOWYMBOCTH COOGJIO-
02I0TCA, ecJH

AHy—s Fo~h[(1—p)y+Ap] Fy, (90)

rae flo— Hanop BOAB A0 OTKAaYkl, CYHTasi OT KPOBJH BOMO-

HOCHOTO TOpPH30HTA;

S — IIOHMXKEHHe YPOBHST BOJAB B CKBa)XHHE TPH OTKAuKe;

Fo— nuomanb BOJLOYNOPHOH KpOBJAM Had BOJONPHEMHOH
KaBepHOIi;

p — NOPUCTOCTb IPYHTA;

¥ — YJeJblIblH BEC YACTHI[ TPYHTA;

A — o6beMHBII BeC BOXHL.

TTopHCTOCTb T'MIMH, KAaK H3BECTHO, O0bIYHO HAXOXHTCS B IIpe-
nenax 0,4—0,5; mpunem, Bo M3bexkande NpeyMeHbIIeHUs Beca
nopoael, p==0,4. Hanee, Ge3 omyTHMoOli I1q nenell mpakTHKI
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1O PCIMPOCTIL, MOXHO TpHusals y== 265 1 A -==1. Torza
VCI0BHC VCTOMTMHBOCTH KPOBJIH:
Hy

=S
2

> h D

M3 ypasuenunit (89) n (91), 3arenss a:,ﬂ—éﬁ , Hoayuyaem

]
AONYCTHMYIO TJIYOHHY BOILOHpHGMHOﬁ KaBepHBI B 3aBHCHMOCTH
CT Hanopa BOALOHOCHOrQ TOpH3OHTA:

b< go:’;f;ﬂ'r_tgﬁ . (92)

Koz¢uuueur f onpenpensiercs B .1adcpaTtopli; o6pasubl
MOPOAB! JOJIKHBL OBITH OTOOpAHB! A1 HCCJCI0BAHHS C HEHapy-
WICHHOIH CTPYKTYDPCH, NOJB3YSACh IPYHTOHOCOM. 3HAYeHHA KO3-
¢buuwerta f gas ranH u3nmensercs B npexenax 0,2—1,0, apu
3TOM a/UIOBHAJbHBIC TVIHHBL, @& TakXe MOJOJLble TJHIHCTHe
AOPCKUE OTJIOMKEHHUs] XapaKTepH3yIOTCs OOBIYHO 3HAUEHHAMH
< 0,5, Banyunsie rauHbl (Mopenw) — 0,5—0,7,. japeBnue
KOpenible (MOPCKOIO MpoOUCX0oKAeHus) rauubl — 0,5—1,0.

Jlng ckaapHpix nopod IlporojbakoHoB mnpuaaer Ko3dH-
uueHry f GoJiee WHPOKOC PU3HYLCKOC 3HAYRHHE, OTOKAECTBIIANA
ero C MOHSATHEM IIoKasaTesas <«KpenoctH» mopodbl fi. Ilpunas
o u3bexkaHue NpeyMeHLIIeHHS BeCa CKaJbHBIX MOPOA MOPH-
CTOCTb WX PABHOU NVJIO, MNOJAYYHAM aHAJOTHIHYIO QOopMyJ1y
YCTOAYHBOCTH KDPOBJM, CJI0JKEHHOH CKaJbHBIMH OPOJAaMH

Hy—3s) fitga
b< (Hy- 2‘(;_5_1 (R (93)

[To TlpoToabsikOHOBY, KO3(HIMEHT KPEeNoCTH MATKHX H3Be-
CTHAKOB, Mepresst # aeja — 1,5—2,0, H3BeCTHAKOB H IIOTHBIX
avepresiet — 3,0—4,0, necyanukos 5,0-—6,0.

Yev Oosbliie HANODP BOJIOHOCHOTO TOPH30OHTA, YeM MOLIHEE
H Kpemye BOZOYNOPHAA KPODJs, TeM Jy4lle yCJI0BHS 1/ COOpY-
KeHus 0eCPUAbTPOBOIl CKBAXKHHEI.

Co6pannniii Muctutytou Boareo matepnan no GecHaIbTpo-
RRIM cKBaxuHaM psga roponon CCCP, moxaseiBaer, 4TO 3TH
CKBaK{HBI PACIIOJNATaloTCsl B JOCTATOWIO OJIarOnpUATHHIX
VCJIOBHAX B OTHOWIEHHH COCTaBad BOAOYHNODHBIX MOPOX, HX
MOU[HOCTH H Hanopa noaseMHblX BoA (Tab.a. 20).

B) [Topanok pacueTra gebfura

OcHoBHoOI! 3ajauell pacuera jaebuta OeCQHILTPOBHIX CKBa-
JKMH SIBJIeTCSl ONpeJesieHHe ONTHMAJbHBIX 3HAYECHHH NOHHIKE-
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MecToHaXOKAEHHE

CKBAXHH

r. Kypck (ckB. Nt 4)
r. Knes (cxB. M 26)

r. bapBenxozo

r, [Tosrasa (cxB. N: 6)
C1. Mepeda

benuxi
2-H)

[lensa (cxs. Ne

. (., Ne579)

3)

r. Moruaes (cxB. Ne 3)

Boavuwoit Tokmak

Iprxacuuiickas crensd
»depubie 3eman

[Toposa soaoynopHo#

KDPOBIH

\

auna naorHas ¢ NPOCAOAMH
Mmeprensa (iopa)

[nvna, BBepxy necuauas
(ropa)

Iauuza naoryas, naacruyHasd,
MecTaMM HeCHaHuCTas, ¢
PeAKUMH TPOCIOAMH me-
cJaHuka (opa)

Men xpenkuit

FauHa MmepreaMcras, y mo-
IowBe ¢ GochopuramMn
(Knesckuit sipyc), Boliie —
ragHa mecyadas TIIOTHaA
(Xapbx0OBCKHuH apyC)

Mepreab (Kuesckui spyc),
Bblille — IrAHHA ciaabociaio-
aucias  (Toxe Knesckoro
apyca)

nuna nnaoTHAs H3BECTKOBH-
crad, ¢ TOHKHMH IPOCHOs-
MH NeCYaHHKA; Boilue —
Mepresib IO (HBIH

Favga Meprenucras NXOTHas
C O6NOMKaMH Mepreas H
OpCCI0AMH  TIeCYaHHKA y
N030LIBbY; BbILE — Mep-
reib HAOTHBLIH

Fmuna H3BECTKOBHCTAY C
MPOCAOSMH NECYAHHKS, BHL-
me Meprend, IJOTHHE,
TIPHKPBITHIE NECYaHOM TIH-
Hof

Iavna mectpouserHas nJaIoT-
Had C DPOCAOAMHM MEeCckKa
MeIKO3ePHHCTOTO {1€BOH-
CKHE OTAO0XEHMs)

Mea naorubif ¢ npocaofi-
KaMH KpeMHs (MeloBble
OTJIOXEHH )

nuya, MecTaMu necyasas u
claHueBaran € POCHOSIMH
necKa

MomHoCcTh BOLO-

| YIOpHBIX MIOPOX

B M

41,8
738

100,2
32,0

37.4

18,5

£€8,0

69,6

100,5

34,4

43,5

80,9

" KpOBJeH BOJOHOC-
HOro mJjacra B

! Hamop soabl max

>774
21,5

120,3
235,0

67,0

>87,5

78,1

67,3

78,0

183,2
191,0

~137,7



HHS YPOBISt BOJBI NpH OTKauke S, TJIyOHHBLI KaBepHel b u yria
OTKOCa KaBepHBl &, NMPH KOTOPHIX HNEOHT HMMeeT MaKCHMaJbHOe
3HadeHHe, yIOBJETBODPSIOLLEE BMeCTe C TeM YCJO0BHSAM YCTOHUH-
BOCTH KaBepHel. Taba. 21 xapakTepusyeT BJIMAHHE BeJH-
YHH S, b ® @ Ha AeOUT CKBaXKHHBI ¥ YCTOHYHBOCTb KaBEDHBI.

Tabauua 21
Il BEJIN1E€HHH
OcHogHbig PH Yy €
XapaKTe- | poHIKeHHs: YPOBHA| Cny6HHB BOLONDH- yria otkoca
PHCTHKII BOJb! HPH OTKAUYKE | eMHOM rzaBeprl kaBepHb a
s
Hebur YBeaununsa- YBeauuusna- YMmMenpuaer-
CKBaXHIb |€ T C1, TAK KaK BO3-|€ TC 8, TAK KaK yBe-| ¢ 5, TaK KaK yMelb-
paciaeT (QHALTPA-| AKYHBAETCA BOJO-| llaeTCs BOLONPHEM-
LUHOHHbIH IpagHeHT| IpUeMHas NOBEpX-|Had MNOBEPXHOCTH
HOCTb KaBepHul KaB epHb
YcaoBns Yxyawawr- Yayqmwawrcs] YIyawamorics,
ycroHuuBO- | C 4, TAaK KaK yBe-/TaK KaK yMeHbllla-] TAK Kak BO3Aefi-
CTH OTKOCOB | AHYHBAIOTCA  CKO-|IOTCA CKOPOCTH 110-| CTBHE THApPOAHHA-
KagepHbl | POCTA MOCTYMJIEHIIA| CTYIJIEHHA BOLB B| MHUECKOrO Jasije-
BOIbl B KaBepHy |KaBEpHY HHSA BO3pacTaer
¥Ycnopus Yxynwaior- Yxynuwaror- Yanyumawrtcs,
yCTOHYHBO- | €A, TAK KAK yMeHb-! ¢ %, T3K KaK OJHO-| TAK KaK TOPH30H-
CTH KpOBJH [ LIA€TCY NPOTHBOAA-] BDEMCHHO YBENHYH-| [aIbHBE Da3Mepsl
KaBepHbl |BJACHHE BOAB HajBAaIOTCY  TOPH3OH-| KABEPHH yMeHbUIA-
BOAOYNOPHYIO KpO-| TadbHBHIE  pazMepbl} I0TCA
BJl!O, NPEeNATCTBYI0-] KABEPHEL
liee ee odpyuieHHO

[Topagoxk NpPOH3BOJICTBA paCUeTOB CJELYIOI[HH:

1) Tlo dopmysne (87), 3anaBasch pasaMYHbIMH 3HAUCHUSMHU
D H ¢, BBLIUHCJUTbL OTBEYAWOIIHE KM 3HAYEHHS S, YIOBJIETBO-
psUOIIME YCJOBHAM YCTOHYHBOCTH OTKOCOB KaBepHBL

2) Ha ocnoBe 3THX BHUMC/JEHHH NOCTPOMTL Ha rpaduxe
CeMeHCTBO KPHBBIX (KaxKJasi KPHBAsi OTBEYAET ONpeleIeHHOMY
3HAYEHHIO @), OTKJIANAbIBas Mo OoCH abCIHCC 3HA4yeHus b, a IO
OCH OpJAHHAT — 3HA4eHHusi S (CM. HUKE NpHUMep pacuera).

3) AnanorduHele BhIYHCJIEHHS TipoussecTH To Gopmyme (92)
AJI ONpPENeNeHnst 3HauYeHHH S, YAOBJETBOPAIIMX YCIOBUAM
YCTOHYHBOCTH KPOBJIH KaBepHHI.

4) Ha Tom xe rpaduke (CM. m. 2) TOCTPOHTHL CeMEHCTBO
npsmMbix no gopuyne (92). ToukH nepeceueNus ITHX NPSMBIX

175



C KpuBBIMH (CM. 1. 2) 1OKaspBawT, KakHe 3HayeHnus S U b
YA OBJCTBOPSAIOT 3HAUYCHUAM ¢ B OTHOLUEHHH YCJOBHH yCTOHYH-
BOCTH OTKOCOB ¥ KPOBJIM KaBCPHBI.

5) Tlo dopmyse (78) onpenenuts AeOHT CKBaXKHHBI s
HaOMIOJeHHBIX 3Haueunit S, b u ¢. Haubonpiunit mebur, mosy-
YeHHBIH IIPH STHX BBIYHCJICHHSX, SBJIAETCS MAKCHMAJbHO LOIIY-
CTUMBbIM JE€GUTOM JJ IAHHOH CKBaXKHHBI, a OTBeYAIOUIHE
ITOMY JeCUTy S, b W @ SBJAAIOTCA ONTHMAaJbLHBIMAH.

B sakaiouelde NpUBefen NpuMep pacueTa HefuTa cKBaXHHH. Tpe-
yercss ONpefesHTs MaKCHMaJbHBLL fe6UT 6GechuabTPOBOR CKBaXKHHB IO
CHAeAYIOIHM MaHHBIM,

ITomzemuble BoXB TPHYPOUEHH K IUIACTY MeJKO3EPHHCTOTO I€CKa;
MOIIHOCTL BOLOHOCHOro miacra m =25 m. Han BogonocHnM nJacTom
3ajJeraeT IJAACT IJIOTHOH rinHBL MourHocTbio M = 30 u. Tlomsemuble Bomh

‘-!l
R TE,
Ju

28
25
24
22
20

| SO T S,
{

Puc. 67. CxeMa oupepeneHns HLONYCTHMOTO NOHHXKE-
HHA YypOBHA BOLB NpHU OTKAauKe M3 GechuIbTpOBOH
CKBAXHHDBL U rAyOUHbl BOJAOIPHEMHOH KaBEPHEI
[—no ¢opmyae (87),... mo dopmyae (92)]

umerT "anop Ho=—40 m. Ilo maHHHIM OTKayek M3 CKBaXHH, 3KCIjaoati-
pylomix 3TOT BONOHOCHHH TCOpPH3OHT, paguyc penpeccud R papen mpir-
6ausutenpio 200 m. ITo mamnbiM J1adopaTopHBIX omnpefesieHHd  Ko3du-
dquent  odmabTpauyn  mecka — 10 m/cyrku; yroq BHYTPEHHEro TPERUA
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uecka ¢ = 32°, K03 HUHEHT CONPOTHBACHHS CUBHIY [VIHHBL, 3a7€raiouies
B RpOBJie BOHOHOCHOrO ropuioura, f = 0,5.

1) Onpenensiem 3nauenus s no ¢Gopmyiram (87) m (92), 3amamasnch
PasMMHLIMH 3HAYEHHAMH b M a, HalpuMep:

uph « = 187 mo ¢opmyae (87) nueeu:

npu b=10 4. . . . . . . .. s= 4,17 x
b=156, . ... .....8= 640,
b’:?'o" ......... 8§ = ?,75'
b=25 , e e s =11,00,
b=30, .. .......8=1373,
b=40, ... ... <. . 5=188,

-

[To dopmyae (92) mna 2 = 159 umeem L

npu b=1,0mx. .. .. ... .85=2507 1
b=20, .. ... .... s=10,15 ,

2) o rpaduky (prc. 67) ompenensem xooplmna'rb{ TOUKH mepeceye-
HdA KPHBOH I/ M npaAMoil 2, orsevammve a = 15°, b =2,05 &, s = 8,9 .

B rtabn. 22 npuseneHn 3HauyeHHA b M S, MOJAYYEHHHeE aAHAJOIHYHBIM
o6pasoM, MR PATHYHBIX 3HAYEHHH q.

3) HOs atax suavenuiy b u s no ¢popmyne (78) onpeneamem HdeOHT
cxkBaxuun (raba. 22).

Ta6auuna 22

Ne o b s
a
n/n B A B A B Ju3/cymmz
1 10 1,10 14,2 g12
2 11 1,30 13,1 938
3 12 1,45 11,3 990
4 13 1,65 10,6 1030
) 14 1,85 9,9 1051
6 15 2,05 8,9 1043
7 20 3,10 58 975
8 25 4,25 3.1 680

Makcumanbruoe snauenne pe6uta (1 051 w3/cyrku) nonyuaem mnpu
rnyGuge BOZONPHEMHON KaBepHu b = [,80 4, yrie otkoca « = 14° u
MOHHXKeHun IHpPH oTKauke s = 9,9 . 3m 3nayedusa b, « #H § ﬁsmuorc;i
ONTHMANBHEMU AR TONYYEHHA HaHOOJbIIEro AefHTa CKBAXKUHHL

4) B coorsercrBud ¢ Qopmynoil (68) rnyGuHa BOpOHKH NPH ee pas-
pabotKe RO/MXKHA OLITh:

tg 32°

b = 1 85 = "120‘ = 4,64 M.

1 ﬂocxo'u,xy dopmyna (92) npejicTaBaser c06oi ypasHenue npaMol
JAHHKH, LOCTATOYHO ABYX BHLYHCACHHI 3HAUeHHH S.
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4. GcoGeHHoCTH 3KCIIDATAUHE GeChUIBTPOBLIX CKBAIXKHH

Jnas cobnopenust yCTOIlYMBOCTH BOAONPHCMHUON KaBepHbI
OecuibTpoBas CKBaxKiiHa J[JOJAKHA IKCILIOATHpOBATHCA C TO-
HUKEHHUEM, HC NpesblllaloiluM 75% OT MOHUKEHMS, T10/1YYeH-
HOTO pacyerol, COOTBETCTBEHHO 3IKCIIOATAUHOHHBIA HeluT
CKBaXKUHBI HE ACJ/KeH Npepbiiath 759« oT mebuTa, onpeje-
JICHHOT'O DAacyeToM.

Bo usbexaune 3sansbiBa BOJONPHEMHOW KaBCpHBI IIeCKO:
M3B.ICUEHHE BOJbI JOJXKHO ObITb N0 BO3MOMKHOCTH pPaBHOMEP-
HbIM, 6C3 ToM4YKOB. C 3TOIl TOYKH 3pEHHS HAHAYYIIHM CHOCO-
GoM TeJydeHlsl BOAbBl SIBJISETCS CAMOM3JMB, Ha BTOPOM MeCle
HOJ/KHBI ObITb IOCTABJIEHBI LEHTPOOEKHBII HACOC M 3pJaH(T,
Ha TperheM —- LiTaHropele Hacockl. [lyck nacocor B paborty
H OCTAHOBKA JOJIZKHBE IIPOH3BOJNHUTHCH IHOCTENEHHO C PeryJu-
DYIOLIHMH pacxoj NpPHCIOCOOJCHUANMH — 3a/IBHKKAMM, KeJja-
TeJbHO BeHTHALHOTO THIA.

B mpounecce skcmaoaraumu HeoO0XOAUMO BeCTH TILATEMb-
HOoe Hal0JoJeHHe 3a CKBaxKUHOH. Ec/ju M3 CKBaXHHbI HAUHHAET
BLIHOCHTb BMeCTe C BOJOH Mecox, TO HeOOXOJAHMO YMEHBLLUIHUTb
SKCITOATALHOHHOE MOHMIKeHWe npu oTKauke. B meaxosepHu-
CTBIX TJIHHHCTHIX IeCKaX TMOJIe3HO INPUMEHSTb 3aChiKy BOJO-
NPUEMHOA KABEPHbI KPYIHBIM TECKOM HIM MeJKHM TpaBuen,
MPH  3TOM [JHAMCETP 3€peH 3acChilIKH JOJDKCH [IPEBOCXOIHMTH
JMaMeTp 3epeH BOXOHOCHOTO mecka He GoJiec wem B 10—12
pas.

Fmasa X

FTOPH3OHTANDBHBIE BOJO3ABOPH]

1. G3uiue 3amMevyaHus

lopusonTasbiple 5o103a00pbl NPEACTABIAIOT COG0H BOALO-
cOOpHYIO TPaHLIEIO HJIH BOLOCOOPHYIO raJiiepero, naljeiKamini
obpasoM OGOPYHOBAHHYIO L/ IpHeMa IIOA3EMHOU BOAB H3
OKpYKAIOLIEro €€ BOLOHOCHOTO IL7acTa W OTBOLA BOJXW
B MECTO PAacnojioxKeHus: Loxopa3fopHBIX yCTPOHCTB.

Bojosafoproe  COOpYXKEHHE  TOPH3OHTAJIBHOIO  TUMA
(puc. 68) 06bIYHO COCTOUT U3: a) BOJLOUpHEMHON YacTu, 0)BogO-
OTBOASALRH (BOXONPOBOAHOI) 4aCTH, B) CMOTPOBBIX H BEHTH--
JANHOHHBIX KoOJoAauen (pacnmoJoKeHHbIX Ha JIMHHH  BOJO-
sabopa) u r) BOoJHOCGOpHOro pesepByapa.
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Boaonpuemiiast yacTh, Kak TMOKa3LBaeT Cavio Ha3BaHue,
CJIYJKMT JJ NpHeMa BOJbl U3 BOJOHOCHOrO NJacTta, [AJs Hero
MOBEPXHOCTh ee cHaBKaeTcss COOTRBETCTBYIOULMMH OTBEPCTUSIMH
¥ [ecyaHo-rpaBuinpM UALTPOM (B Cayuyae Bojozafopa H3
MeCYaHbIX I'PYHTOB). DTOH 4aCTH NpHIACTCH HOKOTOPbIH YK.IOH,
gaarogapst KOTOPOMYy BOJa CAMOTEKOM CTeKaeT B HATpaBJCHHU
pasBuTHs Bopo3abopa (B Ipegesax BoAONPHEMHO! 4YacTH BOJA
3alOMHAeT JIHIIL YacTb CEUYCHHS).

BopooTtBoasimas (BogompoBoJHasi) uacTh HMeeT CBOHM
HA3HAYCHUCM TPAHCIOPTUPOBKY KaNTHPOBAHION BOJ03a60POM
BOJbI B HYXKHOM HampaBJeHHH (3Ta yacTh Jenaercsd TJAyXOH
H TaKxe HMeeT YKJOH, HO ysKe MOxKeT pafoTaTh H TOJHBIM
CBOHM CeueHUeM.

B HekoTophlX B0M03aB0Opax BOJAOOTBOASUIAS YACTb OTCYT-
CTBYeT, TOI[ a8 BOjJa HENOCPEACTBEHHO N3  BOMONPHEMHOH
yaCcTd NOCTYyMaeT B BOLOCOOPHBIH pesepByap.

el Bt b1 & ?,Ej

Puc, 68, O6inaa cieMa ropH3oNTaapHOro BOJA03adupa:

! — BOJONpHUEMHAY HacTb; 2 -- CMOTPOBbie KO0I0Iubl; & — BOXZOOTBOAFLIAN YacTh, 4 —
BOXOCSOPHAIN pesepByan

s ocMOTpa, BeHTHASIIMY B PeMOHTa B NpoLiecce SKCIIoa-
Taluy Bojo3abopa INOCAefHHA B Npefesax BOINONpPUEMHOH H
BOJIOOTBOAAILEH YaCTH CHAGXKaeTCsi CMOTPOBBIMH KOJIOMIAMH.

BopocGoprble pesepByapbi,r KOTOPLIAIK OOBLIYHO 3aKaHYM-
BAETCH COOPYXKeHHe TOPU3OHTAJILHOIO BOJ03abopa, npeiHasHa-
4aioTCA AN a) pasMelleHHs BOJOPa3GOpPHLIX YCTPOHCTB HJIH
Hacocon, 6) peryJHpoBaHHS INORA4YH BOABLl INOTPEGHTENSAAI,
B) Habmonenni 3a paborofi BojgosaGopa (3amepnl jeGuTa,
0TGop npob Ha XUMHUYECKHH W OGAKTEPHUOJIOrHUECKHH aHajiH3bl
W T. I.), T) OCa)JIeHHS B3BELIEHHBIX B BOJE YaCTHI, IPYHTA.

M3 BomocGopHoro pesepsyapa Boja CAaMOTEGKOM HJH IPH
MOMOULLH HACOCOB IICCTYIAeT B BOJONPOBOIHBIC COOPYKEHHS.

2. KOHCTPYKUHH TOPH3OHTAdbHLIX B0ox03aGopos. Cnocolrt
pa6oT Mo UX YCTPOHCTBY

B KOHCTPYKTHBHOM OTHOWIEHHM TOPH30HTAJbHBEIE BOMO-
3a00ppl MOTYT ObITH pasjlesieHsl Ha CJAEAYIOUIHMEe OCHOBHHIE
THIIBI:
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a) TpaHMIeHHble B0103a00pH;

6) raaacpelinsie Bojgo3abopul;
B) KSIPU3BL

a) Tpanmeiiuole Bogo3aGophl
TpaHnuiciiupie p07103250pbl B CBOIO OuYepelb MOTYT ObITk

pa3buThl Ha: Kauenuno-uiefenuaTnie M TpyOuarthie.
KamenwnonebeHuaThl# BoJO3abop saBiagercd
HauMeHee COBEpIIEHHBIM THIOM BOJ03abopa; OH NpedcTaBJseT
coboff TpaHLIelo, 3amoJHeHHY0 B HMiKHell cBOcH yacTu (pHJb-

e s

reomuod
BLyHm

LT
// /////,///f“’ Fupa

AT T S
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" nécon
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o Bamnadig vs
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SR Uny WeIHR

Pue, 60, Kavienno-uie6euounblii £0103a60p

TPYIOLIHM MartepuanoM. B cpenune HHMXKHEH YacTH TpaHIUEH
YKJaAbiBACTCH PBaHbIH KaMeub HJIH miefeHb € IOHepPedHBIM
ceyenneM cqos, ot 0,30 X 0,30 no 0,50 X 0,50 x, B mponme-
KYTKAX MexAy Ka)MHfAMH NpoTtekaeT Boja. [lsag nmpuema BOZLBI
M3 OKpYXKalOmero BOJJOHOCHOTO ILTAcTa 3Ta KaMeHHas BEI-
KJajaka ofchnimaercs 6oJiee MEJKHUM QUIbTPYIOUIHM MaTepHaJoM
(ranbkol, rpaBueM, MECKOM), pasiep KOTOPOTO TOCTeNeHHO
yBeJHUHBaeTCs K cepeduHe TpaHilen (puc. 69).
CooTHOUleH®He [IHAMETPOB YACTHI[ CMEKHBIX CJI0eB (HJIb-
Tpylowel oOchinky npuHuMaetcs or 1 :7 no 1:12 B 3aBucu-
MOCTH OT XapaxkTepa BOJLOHOCHBIX MOpojx (64.JbliMe 3HAUCHHSA
GepyTcss B KPYMHO3EDHHUCTBIX H TIpaBHHBIX Ieckax, MeHb-
e — B OoJsee meKozepHucThiX. llpumeHsieMble Ans Quib-
TPYIOWHX OOCBIICK Martepuansl (Mecku, rpasMil, ralbka H
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mebenb) nepen YKAaaKo# JOKHBL ObiTh NPOMYIIENH Yepe3d
COOTBETCTBYIOIIHE IpoxoTa (CeTkH) AJa oTbopa Heo6xOAHMOH
kpynnoctd wactui. [lpu Haauuyuu B rpaBui, a ocoOEHHO
B Ileckax mnpuiecell (MAMCTBIX, TJIHHHCTBIX WM IIbLTeBaThbiX
YacTHll) peKOMeHIYeTcs HpejaBapHTelbHasdA TMpoMbiBKa HX
Bogoil. Caexyer Taxkxke OTMETHTh, 4YTO KaMeHHO-ljeGcHYaToe
3anoasenne Bonosabopa HeE MOMKHO pPacTBOPATLCH Noad Jel-
CTBHEM BOJBI, a IOTOMY KapGoHaTHHE (MeT, H3BECTHAK H 1P.)
H TUIICOHOCHBIE TIOPOABl AN 3TOH WLeJAH HE IPUIOAHDL

'ny6uHa TpaHillen Has3HayaeTcss MCXOA M3 THJPOIEOJ/IOTH-
yeCKHX cooOpaKeHHH, T. €. TJIyOGHHBl 3aJeTaHust U MOIIHOCTH
MoJJIeKallero 3KCILI0ATAalMH BOLOHOCHOTO rOpH30oHTa. BricoTa
¢bumpTpylollell 3aCHNKH MPaKTHYECKH TIPHHIMAETCST B npenesax
03—0,4 H (rme H — MOIHOCTb BOJLOHOCHOI'O TOPH3OHTA).
Tonaunna ¢uaprpyromnx cjaoeB Gepercs or 100 mo 150 s
qas Kaxjoro cjosi (6OablliMe 3HAYEHHs INIPHHHMAIOTCH JJs
CJI0€B ¢ KpYIHBIM MaTepuasod). Ilupuya TpaHumlen VCTaHABJIH-
BAeTCS, WCXOJs U3 KOHCTPYKTHRHBLIX oCoOeHHOCTell BOIO-
3afopa (KOJMYECTBO M TOJLIMHA (DUILTPYIOMIHX CJI0EB)H yC-
JOBHH NMpoH3BoACTBA padoT MO PHITHIO TPAHLIEH: NPAaKTHYECKH
sta wupina koaebaerca or 0,80 mo 1,20 .

TpyGuarelii Bono3abop seasercsd Gojee cOBeplIEH-
HuIM THIOM BoAo3abGopa. OT npeaplAyliero THMA OH OTJH-
YaeTCs TONBKO TEM, UTO BHU3Y TPAHIIEeH, TaKxKe 3anojaHseMof
(QUABTPYIOHIUM MaTepHasoM, HAJsd CBOGOMHOr0 CTOKAa BOJIBI
yKJaanbBaercss Tpyba (puc. 70). 3necy Hasnauenwe QUABTPYIO-
LIero 3amoJHeHHst orpaHHuuBaetcsd cOopoM BOAL U3 IIpHJIe-
ralomero BOAOHOCHOTO I1acra, TOrja Kak B KaMeHHo-llebeH-
yatoM Bopo3abope (6e3 Tpy6) OHO CAYXKHUT H 1Js OTBoJA
BOAH. DTO pasxeseHHe (MYHKIHHA MEXAY OTAEJbHBIMH 3JEeMeH-
Tavd B TpyOuyatoM Boxo3abope SBASETCS €ro OueHb CyLIe-
CTBEHHBIM JOCTOWHCTBOM, TAK KaK TO3BOJSET TNMPHIA3BATh €My
Madbi  YKJIOH (a2 cJIe10BaTeNBHO, I PasBUBATBH  OOIBIIYIO
AnuHy), obecrieunBaer cBOGOANBIA CTOK BOAL!, TPEAVIPEXKIaeT
3acopele BechkMa OTBETCTBEHHOTO 2JeMeHTa Bojo3adopa —
ero CTOYHOH YacTH H, UYTO upe2ppuaiiHo BaxHO, objerdyaer
OCMOTDP M TPOUMCTKY TNOCAeTHel.

Onpepenense pasdepoB TpaHUeH H (hHILTPVIOIICH 06CHTKH
MPOH3BOAUTCS aHaJOTHYHO TInempylienMy rtuny. Juamerp
TpyG YCTAHABAMBACTCA THIpaBIHideckKHM pacdetoM. Hexons us
yCJOBHH 3KCMoatanyn (NNOUHCTKY M penoHTa), TpyGHl Ana-
merpoyM Meree 100 mar nmpuMensTh He peKoMenayercs.

B Tpybuateix BojfO3a00pax EaXoAdAT NpHMEHeHHe TOHYAP-
'ible, KepaMHKOBBHe, OCTOHHBIE, KeIe300eTOHHLIC H YYyTYHHDLIE
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TpyObl. OyeHb pelxo NpUMenAoTCs TPy Gpl M3 KAMEHHOH Wil KHp-
MU4HOH KJaaAku. [depepsiinrie TpyOb! npu paboTe X B YCTOBHAX
NEePeMEHHOr0 perkuia BIAaKHOCTH HC MOTYT OBITh PEKOMEHJO-
BaHbl. B Gumkaiienr GyiyumieM, B CBA3H ¢ PasBUTHEM IPU3BOJA-
cTBa acOOUEMEeHTHBIX TPyD, MOCIe/IHUC AONKHBI HAUTH HIUPOKCE
MpUMeHeHHe W B TOPHM30HTAJBHBIX Bojo3abopax. [oHuapubie
TpyOBl CJleflyeT MOOMyCKATL K VKJIajKe JHINb npu TJayGHHe
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Meoninold
2pyHm

=~ gwpay

| rpabud

T )
CAVHp 3ELHUCMGH
RCCOH

Puc. 70. TpyGuatuiit sBonosabop

BORO03a0opos mopaaka 3—4 4 U guaverpe 10 16 cau: B 9THX
ycioBusax, B Claydae OTCYTCTBUA arpecCHBHBIX BOJ, MOTYT
HaHTH TaxkKe NpPHMeHCHHe M GeToHupie Tpy6Hl. IIpH GOMBIIHX
rayGuHe M quaMerpax cJefyeT NPUMEHSTh KepalHKOBbIE, a IPH
OTCYTCTBHH arpeCcCUBHBLIX BOJA — GETOHHLIE H KeJe300eTOHHbIE
TPyOLl Kak o6aafaminHe Goaphiefi MpouHocTbio. UyryHHbIe
TPYGBl JIETKO [OABEPraioTCs pKAaBICHHIO, 4TO MOMKET IIO-
BIUATb HA CHHXKEHHE KadecTBa BOABI (P MaJjbiX JeGHTax
Bomosabopa u cialom BomopasGope).
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Conuvapusle TpyObl 0OBUHO HPUHUNAIT BO1Y CBOMIMHU CThI-
Kamu (3a30p B CTBIKAX MmpHHRMaeTcd 2—D at).

Kepanukosple TpyGbl UMeroT BHyTpeHHuil jauayerp ot 125
no 500 i n Gonec W pavuy OTae bHBIX Kosicri 0,756-—1,00
M CoelMHsiOTCA Mexkay cofofl pacTpyBarym. Hus mprema BoAR
OHY CHAGXKAIOTCA KPYIJIBIMM WM UIeJTEBWIHBIMH OTBEPCTHSIMH,
pACMOJIOKEHHBIMH 10 MOBEPXHOCTH TpyOnl B IAXMaTHOM
nopsigke; 0co6o peKoMeHaAyeTcs TmpHvMeHeHde TPYE CO HIeJAMH,
PACUINPSIIOL{HMUCS BHVTPb., KpPyrisie AbIpsl B NIETH JeJ2l0TCd
TOIbKC € 60KoB TPpyOLr H B Bepxuel e¢ 4acTH; HHXKHAA XKe

VB ORI TG
aLeon

Keposgabem éfﬂﬂgﬂ )

l//eéeno
Puc, 71, Tpy6a ¢ KOAOKOIbYA1bIMH KO3LPbKAMH

Lousamroe
acHofarue

yacte TPyOsl (npumepHo /3 1o BRICOTE), 0 KOTODOH CTEKaer
BOJIa, OCTaBJIACTCH TJVXOH.

BeTonnrie u xeiesobeTonHbie TPYyObl B 3aBHCHMOCTH OT
pasiyepa THONePeyHOro CEUYEHHS UMEHT CJAEAVIOULYIO (DOPMY:
a) xpyraywo mpu puaMetpe ot 100 mo 300 ms, 6) xpyrayio
C IJIOCKHM ocCHoBauueyM npu ayxamerpe ot 300 1o 1000 awux,
B) OBOHAQJBNYVIO NPH TEX JKe PA3ilepax TOIepeyHoro CedeHus.
Berounnie TpyOnl cHadxawnTcs ¢ GOKOB H B BepxHeH wacTH
JJISL IPHEMA BOAB KPYTJABIMM OTBEPCTUSMM, UTO JOCTHIAETCS
3aKaanxon mpH HabusBke Gerona B GOPAMbLI B COOTBETCTBYIOUINX
MeCTax gJepeBaHHbIX Ipobox. B xenesoberonHnlx Tpybax
O0JBIIMX pa3MepoB B3ajieH JbIDUATHIX OTBEPCTHH peKoieH-
AVeTCsl ycTpamBaTh B OOKOBHIX CTEHKaX CreHHaTbHble OKHA
{/H.,'H{ HHI”H), OPHKPEIBAECMBIC KONOKOMbTalbiMHA  KO3BIDBKAMH
(puc. 71) nam pewerkamu (puc. 72) u cHabxeHHble HUILTPYIO-
el obcwinkol. DeToHHble u KedezofbeToHHble TpyObl COENH-
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HAIOTCSA MexXay cobo#l pacTpyGamMyu MJIM BIOPHUTHIK; B NOCJEJHEM
cayyae, BO M30eyKaHue paccrpoiicTBa Bojgo3afopa Ha CTHIKax,
PEKOMEHAYETCA TPUMEHSTh HAJABHXKHBIE MY(QTH. B GeTOHHBIX
TpyGax MajbiXx [JHAMCTPOB HaTBHIKHBIC MYy()Thl HE MpHMe-
HSIOTCS M JABIpYaThie OTBEPCTHS JJIA NpHeMa BOJLI HE AeJaloTcs
(B aTOM cCayyae GeToHHbIe TPyObl, aHAJOTHUHO TOHYAPHBIM,
paBoTaT CBOHUMH CTHIKAMH).

UyryHHble TPyObl MOTYT HMeThb Pa3JHUHBIH AHaMeTp, OHH
NOCTaTOYHO MPOYHBI U YIA0GHBI B ykJagke. CoeluHATCS
YyryHHbBlE TPYOBl MeXIy
coboit pactpybavu, a Aad
npueMa BOIbl CHA6XKAOT-
Csl IIeJeBUAHBIMM OTBep-
CTHSIMH. )

Cnenyer OTMeTHThb, 4TO
CTaHfapr Ha  JplpyaTele
TpyObl IIOKa HE 'YCTaHO-
BJIEH.

Mpuranun onpenenenus
pasMepoB OTBEPCTHH, Iie-
el W peuieTok B TpyOua-
ThiXx BOmo3abopax aHajo-
rHiieH ¢uiabTpavw GypOBBLIX

Puc, 72, Tpy6a ¢ peumerkaMu ckBaxun (cM. r1. VI), a

noa60p cocTaBa QUABTPYIO-
well OOGCHIIKH — KaMeHHO-1eGeHYaTOMy THINY BOgo3abopa.

Hesasucumo or mnpurstoro tuna Bopmosafopa (KaMeHHO-
meCenvyaThlii Wau TpyGuarnil) BogompHeMHAast 4aCTb MoOCJes-
HEero Jo/KHa OBITh TULATEJbHO MH30JMPOBAaHA OT IOBEPXHO-
CTHOTO 3arpssHeHMs MyTeM YKJaIKH Haj Hefl BOXOHeNpOHHIAe-
MOTO 3KpaHa u3 MATOH rauubl (puc. 69 u 70).

Ilns otsoga BoA, NpodHIBTPOBABHIMXCH € MOBEPXHOCTH
3eMJIM, HaJ 3KPAaHOM MHOTLA YKJaJAblBaeTCs T'OHYApHHHE Ape-
HaX (Ha BbicoTe 3—5 cM Hajm 3KpaHoM).

B npenenax BogooTsoxsiledl (BOMLOIPOBOIHON) YaCTH BOJO-
3a0opa TpaHUIEHHOTO THMA YKJaAbIBAIOTCA rJyxue TpyGu (Ges
ABIpYATHIX OTBEPCTHH M (UJIBTPYOILeH OGCHIIKM) € mMpHMeHe-
HUeM COOTBETCTBYWOIIUX VIJIOTHEHHH B CTHIKAX; JJs 3TOH
yacTH Jyuule ynorpeGasaTe pacTpyOHble TpyGul. B ocTasbHoM
KOHCTPYKIUS uBOILOOTBOJlHI.ueﬁ yacTH BoJN03abopa aHaJorHyHa
BOJOIIpUEMHOH.

[onyapHble, KepaMUKoOBble, GETOHHbLE, ¥Kele306eTOHHBIE H
yyryHHble TpyObl YKJAABIBAIOTCS B TPaHIIEH HA CllelajbHOe
OCHOBAHHWe, THNM KOTOPOro ONpefesisieTCsi CBOHCTBAMM TPYHTA
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H BeCOM TpyO. B MJIOTHBHIX IpyHTaxX MpH YKJajaKe JICTKHX TPYD
BO3MOKHO OrpPaHHUUTBHCS MecuaHoueGeHOUHOl  ITOArOTOBKOM
wap  ravHoGeronHo# nojayuikofi. B Gomee caabbix rpyHTax
YCTPAUBAIOTCS JepeBsIHHbIE CTEMIAXKM HJIM  OCHOBAjHe H3
Toutero 6etoHa.

Ilpn yknagxe Taxesaslx TpyOd B OOBIYHBIX [PYHTaX IpHMe-
HAIOT OCHOBaHHE W3 Tomiero 6eroHa; B CIabbX ke TpyHTax
IeJaloT CBaliHbie PAaCTBEPKM MJM YIUHpeHHOe GCTOHHOE OCHO-
Banue (puc. 73).

B kamenHO-11e0€HOUHBIX BOA03a00pax CIeluHanbibie OCHO-
BAHHS OOBIYHO HE HeJIAaIOTCS; JHULIb HHOr/Aa KaMeHHO-UleOeHOY-
HYI0 BBIKJAAKYy YKJaJbiBalOT Ha T[VIMHOGETOHHYI NOAYHIKY.

Puc. 73, ¥ wupennoe GeTodHOE OCHOBaHWE IS BOAOCGOpPHLIX 1pys

IIponsBoacTBO paGoT Mo pHIThIO TpaHIIell BO MHOTHX CJy-
Yasix 1eJ1iecoo0pasHo MeXaHH3HPOBATh, NPUMEHAS A4 3TOH
LeJH; a) B PHIXJBIX TPYHTAX Tpanlueidble 3KCKABAaTOPHI,
0) B CKAJUCTHIX T'PYHTaX — [HEBMATHUCCKHE YAAPHBIE HHCTPY-
MeHTH (0TGOMHBIE MOJIOTKH) H B3PBIBIOH MeToT paGor.

Ilng noabema TMOPOAB M CIyCKAa THKEIBX TPYO NpHMe-
HAIOT TPEHOTH C MNOJMCTACTAMH H JeGeIKH.

Ilpu ycTpoficTBe TpaHiUGH B PBIXJALIX TPYHTAX OGOJBIIEN
HaCTbio He MPEeACTABIAETCS BO3MOXHBIM 000HTHCH 6e3 Bpe-
MEHHOI'O Kpenjenus cTeHox rpanuted. Ilpu rayGune Tpaniuen
A0 4 u B pPBIXJbBIX, He PA3KHKEHHLIX TPYHTAX CJAEAYeT IpH-
MEHATh OGbIYHOE TOPU3OHTAJLHOE KpEeMJeHHe C paCHOPKaMH:
HDH TeX Xe rJyOHHax TpaHIleH, HO B CJabbiX, Pa3xHIKEeHHDBIX
TPYHTaX HEOOXOMUMO NMEePEeXOAHTh Ha CMJIONIHOC BepPTHKATbHOe
KperieHde {HHOrZa W3 INOVHTOBHHHIX HOCOK HAM GPyChbeB).
Ilpn rayGune tpaHimen Godee 4 4 PCKOMCHAYETCH NPHMEHSTH
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JNBYX'BApYCHOE KpeTiedue (BOpPTHKAMLHOE B HUXKHCH BOJOHACHI-
IeHHOH WacTH H TOPH3OHTATRHOE B BepXHEH YacTH TpaHUIeH).

B umenax ofecnedenus OGeCRPensiTCTBEHHOTO CTOKA BOAH
MPOXOJAKY TpaHuIefl peKOMEHAYeTCss HauuHaTbh € BBIXOMHOI
yacTu BojAo3abopa, T. e. 0T BojocGopHore pesepsyapa. CGpoc
BOJIH OOBIMHO OCYULECTBAAETCS CAMOTEKOM; JIiHHib B TOM CJay-
yae, Korja mo VCJIOBHAM peskedpa camMoTeuHbl cOpoc Hesos-
MOXKEH, TPHMCHACTCS BOJIOCOT/AUB, 175 UEro B KOHIE TpaHUIEH
yCTpauBaeTcs 3yMnQ H yCTaHABJHRAETCA HAcoC 1JA MNEpHOAH-
4eCKO# OTKAuKU M3 HEro BOJBIL

6) Tannepeiine BORO3aboOpH

Fannepeiinple Bojo3afopel pasfensiOTcs Ha COOCTBEHHO
BOAOCOODHKE rajeped W BOXOCOOPHBIE HITOJBHHU.

BoapocGopuas rannepes yCTPAHBAETCs! OTKPHITHIA
(TpaHuefnniv) cnocofon, T. €. BHAYAJe BHIDHIBAETCH TpaHILIesd,
Ha IHe KOTOPOH H BospoauTca rasanepes. [Io Bospejgennn raa-
Jepen U ykJajJlke (QUIbTPYIONIE 0GCHIIKH TPAHIIEs 3aCHITAeT s
CBepPXY MECTHBRIM TPYHTOM € YCTPOIICTBOM BOJCHENPOHULIAGMOT 0
sKkpana (HHOTZA M TOHYAPHOTO NpeHaxa), aHaJOruMHO TpaH-
WelHBIM BoAo03alopaMm.

ITo coprc mOmepeyHoro ceueHHs BOAOCHOPHBEIC Ta/LIEpPCH
OTJHYAIOTCA ~3HAYUTEJBHBINM Pa3dHooGpasneM — OT NPAMOYTOJb-
HOH (CO cBOJOM) AO KPyrJod HIM OBOHAAJIbHOH.

Pa3aneprr rasepen J0/KHEL 0GeCrneydHBaTh ee NPOXCu-
MOCTE KaK NpPH DPOH3BOACTBC padoT, TaK U IKCMIAOATAUHH;
MPU 3TOM PEKGMEHAYETCS TIPHHHUMATh: NPH NPAMOYIO.TLHOI Wi
OBOMJANBHOH (opMax — BEICOTY He MeHee 1,6 4 H IIHPHHY
He MeHee 0,70 w, npu Kpyraod Gopiie — MUHUMAIBHLIH
nuamerp 1,0 .

BonocGopubie ramyepen MOryT GbiTh BHIIOJHEHH H3 eCTe-
CTBEHHOTO KaMHfA, OeTona, XKemeszoberoHa, a MHOTAA H KHp-
nuua.

Hepeso B KauectBe MaTepuaja AJs YCTPOUCTBA BOJO-
COOpPHBIX raJuiepell NPHMEHsSTh He CJeayeT.

B npocrefiient ciayuae, HanpHyMep npu 3KCMJAcaTallid BOJO-
HOCHOTO TOPU3OHTA, NPHYPOUSHHOr0 K CKAJBHHEIM TpemiMHoRA-
TBIM NOPOJAM, BOJOCOOpHAS TasllIepes MOKeT OBITb BRITOIHEHA
H3 KaMeHHOH KJaJKU HaCyXo C UEeMEeHTHOH WITYKaTypKoH
TOJIbKO HHIKHEH ec yacTtH; B caalbix nMopojaax Kjajka npous-
BOIUTCA HA 1I€MEHTHOM pacTBOpeE.

[annepen u3 KalMeHHON WU KUPOHUHOH KJAalTKH BO2IMOXKHO
VCTPAHBaTh JHUDL NIPH HEJHYHH B OCHOBAHMHM TWIOTHBIX TPYH-
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TOB, HampHMep TIpPU pacrosioXeHuM Tal1epCl Ha BOJ0YyNope;
M OpHAaioT oOBIYHO IPSAMOYTOapHYH GhOpMy CO  CBOZOM
B IOTOJIKE.

Han6oJjec COBepIIEHHBIMH SABASIOTCA OETOHHBIE M IKeTe30-
feToHHbie TaJJeped; UM HPUIAIOT KPYTayio HIH OBOHJIAJIBEYIO
dopMy (puc. 74).

IMpueM BOAH B rajiepesx M3 KaMclHOH HJIH KHPUHYHOH
KJAAAKH OCYLIECTBJSAGTCS yepe3 BB H MYCTCTh! B KJjalke (He
3aMoJIHEHHBIE PACTBOPOM) WJM Uepe3 CNenHaJbHO YCTpaupae-
Mble OKHA W Hulu;, B 6e-

IHaJbHBIE OTBEPCTHSA, OKHA - \\
WM Haind (aHaJIOTHYHO Oc-
TCHHBIM Tpy0aM, YyKIaldbl-
BaeMbIM B TpyOuarhix
Bojt03a0opax).

B ueasax nperorspa-
IIeHHs BHIHOCA B raJijiepero
MEJKMX YacTHll H3 OKpY-
XKalouLero ee rpyHra, ¢ 60-
KOB M c¢Bepxy (a uHorjaa
W CHHM3Y, HampHMCP, B €Jay-
yae ycTpoficrTea jHa raJjue-
ped B BOJOHOCHOM IJa-
cTe) jaenaerca (PUALTPYIO-
as  0GChinKa H‘pHUI-Iu‘Hn Puc. 74, Beronnas BojocbopHad rai-
moadopa coctaBa 3Toft of- nepes €O CTOKOM BOAMW MO Crewsantb-
CHITIKH, a TaK¥kKe olpejene- HOMY NOTKY
HUSI €€ pa3MepoB (BBICOTHI
M TONUUHB C.JI0€B) aHaTOTHUHLI TPaHUIEHHBIM BOX03200DaM.

JIns cToka BoABl MO Ally ra.ieped ycTpauBaercs O€TOH-
HBI JIOToK ¢ ofounmamu 1o ero Gopran Aaa  ygRoGcTsa
CCMOTpPa W peMoHTa Boao3a6opa.

Bo wmmorux ciaygasx BO HafexaHHe 3arps3HeHist BOAb
MpH 3IKCIJIoaTallHd Bogoszabopa mesecoofpasHo /s CTOKa
BOJIB! MIPOKJIA/BIBATE B TMOLOUIBE TaJdIeper CrelnalbHble TPYObl
(BramiuBaeybie B GeTOH).

Ocnopauue BoAoCGOpHBIX Trasjiepefl B OOBUHBIX TpPYHTAX
HdejacTcsi M3 OeroHa; B CJa0blX, pa3XKMKEHHBIX TPYHTaXx,
YCTPAHBAIOT CBANHLIE POCTBEPKH.

Bosmoorsondulas (BogonpoBoaHas) yacTe OOBLIYHO YCTpau-
BaeTcsi B BHAE IVIyXOH TraJuiepeH.

TOHHBIX H K€1e300€TORHBIX N t% 78
rajJnepedax A OpdeMa L OH {p&
BOJALI YCTPAUBAOTCHA CIie- i\\\\
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Crnoco6n! mpou3BoicTBa paGoT MO pPLITBIO TpaHlled HJf
BOJOCOOPHKIX TaJepefl, a Takxe clOCOOBI KperJieHus TpaHIlel
B 00I[eM aHaJOTHYNBI TpanuicHHblM Bonc3abopaM.

BopocGopHasg mTOILHS B OTJHYEE OT TaJlepeu
MPOXOMUTCH TOI3eMHBIM (TyHHEJAbHBIM) crnocofonm. OcolGen-
HOCTBIO BOJOCGOPHOI IMTOMBHU SBISICTCS OTCYTCTRHE (PHIIb-
TPYIOULEro 3AaMOJHEHUS BHE MNpPejle/loB e BPEMEHHOro KpeJe-
HHsl, B CHJIY 3TOrO Caia UITOJbHS MOMKET KANTHPOBATH TOJBKO
TOT BONOHOCHBIH CJOH, B KOTOPOM OHAa TNPOXCAHT HJIH C KO-
TOPHIM CONpPUKACALTCH.

B cKaJbHLIX TPEIMHOBATHIX MOPOAAX ILITOJILHH MOXKHO MpO-
Xonuth Ge3 kpemaenus. Ilpoxonka urronen B MATKHX, MaJo-
VCTOHUUBBIX mopolax TpeOveT MOCTAHOBKHM BpEMeHHOro fepe-
BSFHHOTO Kperuledus. B nanpHefiueM mon 3auiuroit 31oro Kpe-
MICHHS YCTPAUBAETCS MOCTosHHAS o0mesika MmToJdpHA M3 OeTona
uin  kene3obeToHa, MHOCAA M3 KAMEHIOH WJAH KHUPIHYHOH
KJIAJKH.

Beronnas nam xenesobeToHiias oOnesKa UITonen SARISIETCH
HauboJsee comepuieHHoN. Popripl H KOHCTPYKIWM BOMOCOOPHBIX
miToNeH B oOUIeM AaHAJOrWyHHl rasjgepesy. s obecneuenus
HCOOXOMHMEIX 3KCIJICATAUHOHHBIX pa3MepoB (MUHHMaAbHBIC
3HAUEHUS KOTOPHIX AHAJOTHYHBI TajnepesM) MITOJbHS IIPOoXo-
ourcst OoJbIIAM CEUYeHHeM ¢ TaKuM pacueroM, 4Tobwl B Hed
MoOrJia PasMecTHTbCs KaKk MocTOsHHad ob6JenaKa, Tak U GUJb-
Tpyiolag oO6ChINKa.

ITpuem BOAK IUTOJABHEH M OTBOJ €e aHAJOTHUHH TrajJe-
pesaM.

B nengx 3aperyaupoBaHds CTOKA T0JI3eMHBIX BOJ H obecre-
yenust GoJjiee paBHOMEpHOH BOMOOTAAYH BOAO3a0opa HMHOrAA
PUMEHSIETCS CHOoCO0 NIMIO30BAHHMS UITOJEH, YTO IHOCTHrAeTCA
yCTPOHACTBOM IHIO20BLIX ROPOT M 3aTBOPOB Ha yuacTkax pas-
BHUTHS POTOHENPOHHIIAEMbBIX TOPO/, B 3TOV CJAVYAE BONA H3
MoANepToOd YacTH IWITOJBHH TPOINYCKAETCHA 4Yepe3 IIII03 Tpu
nonmoiu tpybonposoja.

B) Kapusw

Kapussl aBJag10TCH OpPHTHHANBHBIMH COOPYXEHHAMH Ty3eM-
HOTO THMA, JOBOJLHO UIHPOKO pPACHDOCTPAHEHHRIMU B IOJY-
NYCTHIHBIX (MaJOBOJIHBIX) MECTHOCTAX MPEeATOPHBIX pPafioHOB
Cpenuedt Asuu, 3axkankasea ¥ HMpawa. 3nece oHM cnyxar ajs
MONYUeHHsT H CAaMOTEUYHOTO BBIBOMA BOJB Ha MOBEPXHOCTH
3e\JIH U3 CPDARHUTENHHO TAy00KO 3aMeratolliuX BOTOHOCHLIX
r1actoB. [lpH ‘moronim KApH30B 4acto yaaercs HOJY4HTh Tpe-
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DyeMO€e KOJMYeCTBO BOLBI M3 GOBOAHCHHBLIX  TPELHHOBAThIA
[VIMH MJH TJHH € HEBGOMBLUNNH MPOCIORMH BO/TOHOCHBIX TIECKOB,

Kspus npencraBiIseT CoO0H pPsIA  LIAXTHBIX KOJIOAUER —
ulypQos, NMPOHAEHHBIX A0 BOACHOCHLIX MOPOJ, MEXLY KOTO-
PBIMH MOA3EMHBIM (TyHHEIBHBIM) CTOCOOO {ILITOMBHSMH AMaI0T0
CeueHHs]) TPOXOATCA BojocdopHble radieped. B Tysemuoll
NpaKTHKE CTPOUTCALCYBA KSIPH30B LIaXTHBEIE KOJIOLILbl OOLIYHO
BLITIOJHAIOT, € OAHOH CTOPOHBI, [OJb PAa3BCAOUYHBIX LYPQOB,
[IpH NOMOIIY KOTODPBIX BBIACHACTCH BOJOHOCHOCTH TOPOJL H
ycaoBusa  MX  3agerabus, M, C ApYroil uepe3 HHX 1po-
H3BOJUTCA TOADBEM IIOPOAbI, BBIHKMAeMOH IIDH IPOXOIKe
IUTOJIBHU M, B Cjyuae HagoCHOCTH, CIOYCK KpE[exHOoro marte-
puana. Buecre ¢ Tem 5TH KOJIOAIB!, pacliosaraeMsle OOBIYHO
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Puac. 75. Kapus

Ha paccrosduy oT 9 no 50 a apyr oT Apyra (B 3aBUCHMOCTH
OT YCTOHYUBOCTH MOPOA, T. €. 4eM yCroiluniee MopOAbI, TeM
pexe), OJHOBPEMCHHO CJy:KAT M LEJsM BeNTHJSIHH BOJO-
sabopa (ray6uHa KOJIOJLEB YacTo JOXOAUT 10 50 i H Goaee).
[IpakTakofi ycranopnen cJleAyOLHil NOPSACK OCYLLECTBIEHHS
KApH30B: CHauaja IPOXOAAT KOJOAUB-IYPDEL, a 3ateM 1o
BBHIICHCHHH TIPH [IOMOLUH HX TIOJOXKEHHSI BOJOHOCHBEIX TOPOJ,
MEXAY KOJOAUAMH NPOH3BOJAT MPOXOAKY BOAOCOOPHBIX Taf-
Jepeil. annepero pacrogaraior Taxuyi 06pasoyM, 4toSbl oHa
010U CBOEH MOJOBHHON BXOIMJIA B BOOIOCHEIH CA0I H Kall-
THpOBajsa ero (ydactox b — ), a apyroii npoxoauna Gbl
B BOJOHENpPOHHKLAEMBIX mnopciax (ydactox A—B) u  cay-
XKuaa TYTAMH  BBIXOTAa KANTHPOBALHOR BOALI HA JHEBHYIO
noBepxHoCTh (puc. 79). TakuMm ofpasom Ha yuactke B—B
rajuiepest A0JxHA ABJIA1bCA BOACHPHEMHOW 4aCTBIO BOJAO3Aa-
Oopa (T. e. (0/KHA GBITh clafkeHa COOTBETCTBYIOUIMMU BOJO-
MPUEMHBLIMH OTBEPCTHAMH H (QUILTPYloUcit ofChbiKoii), a Ha
yyactke A — B BBIIOJHSITE TOJBKO BOMOGOTBOIAILYIC POJlb
(T. e. H0IXKHA OBITH IAYXOif).

B Tysemmofl npaktuke B ycTOAUMBLIX TIOpOAax KperjcHue
HITOJIEH B KSIPH3aX HE JE€JACTCA; B 00BATMBAIOLIMXCH e MOpo-
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JLaX TIDHUACHSICTCS JepeBAHHOE KPCIVICHHE CIJIOLIHBIMH BA3AH-
HbIMH pavavip mpd poicote #x 1,0—1,2 » u wupuse 0,5—0,6 ».
D14 pasMepsl IBHO 1€CCT4TOUHBI, TaK KaK He YJOBJCTBOPSIOT
YCJIOBHSM TPOXOAHMOCTH INTOJLHH, a TakxXe HC CO3JaloT
BO3MOXKHOCTH /8 yCTPOHCTBA NOCTOSIMHBIX O0J€M0K H NpHME-
HeHHS (QHIBTPYIOULUX OOCHINOK.

B coBpeMeHHBIX YCJOBHAX LUTOJbHH H KOJOAILB B KspH3ax
1e;1eC000pa3Ho KOHCTPYKTHBHO OQOPMJISATh aHaJOTHMYHO OIH-
CaHHbIM BBIIe COOPYKEHHUAM, T. €. COOTBeTCTEEIHO BOJA0OCOOD-
HbIM LITOJBHSM M IIaXTHBIM KeoJoanaM. Crheayer Takxke
PCKOMEH/IOBATb MPOHM3BOAMTH NpeJBAPUTENLHYI)  Da3BEJKY
BOJLOHOCHOCTH MOPOJ He MPH HOMOLIH KOJOALeB-1ypdos, a
o0UeNPUHSITRIM MCTOAOM (T. €. OypeHHeM).

g ofecrnieyeHHst caMOTEYHOI0 OTBOAA BOLbI CTPOHUTENbCTBO
KsipH3a CJefyeT HauHHAaTh C BEIXOAHOIl 4acTH. B Tex xe cay-
4asx, Korjga padoTel Mo YCTPOHCTBY KspH3a MOJIKHBI NPOBO-
JHUThCSI OJHOBPEMCIIHO MO BCeil ero JJHHE HJH XKe HaUUHAITCH
¢ BOLOIPHEMHON 4aCTH, CJACAYET MPUMEHATh BOLOOTJIHB; BOJO-
OTJIHB MoOXer ObITb OCYUIeCTBJIEH mpH HoMollM Oafba H/H
HACOCOB uepe3 HIAXTHHIC KOJOANBL Brixog Ksipusa (ero ycroe)
o6le/ibiBaeTCss B BHAe BOZOCOOPIIOrO pe3epByapa (KaMmephi).

r) CMOTPOBbBIE KOJNOZILB 4 BOLOCGODHBH €
pesepByaps

st ocMmoTpa, BEHTHJIALMH H PEMOHTA ICPH3OHTANbHBIX
BOJ03a6OpPOB YCTPAHBAIOTCS CMOTPOBBIE KOJOALbI, KOTOPbIE
CHAelVeT pacrnojiararth B BoJO3adopax TpaHIIeidHol'o THMA yepes
Kaxanie 50—75 M, B Bogo3afopax raJjiepedHoro THIla uYepes
kaxase 100—150 .

Kpoxe toro, ¢MOTpoBbie KOJIOALUB AOTKHBl ObITh YCTPOEHDI
Ha KaxXJOM H3MeleHuH HalpasJcHUs BoAoszabopa B TJiaHe,
Ha Bcex mepernfax nmpodu.is U B MeCTaX ycTpoiicTBa mepena-
J0B, a TakXe B HauaJe BojosaGopa (B BepxHe#l ero 4acTH).
B xsipu3ax HeT HagOGHOCTH B CHE[Ha]bHOM yCTPOHCTBE CMO-
TPOBBIX KOJOALEB, TaK KaK HX pOJIb MOI'YT BbIIOJIHSITH LIAXT-
Hble KOJIOAIBI, pacrnojaraeMble Ha CpPaBHUTEJNbHO HEOGOJBUIHX
pacCTCAHUAX APYr OT Apyra.

B Bogosafopax TpaHWISUHOIO THMA CMOTPOBBIE KOJOIILKI
A21atoTest KpyraoH (opybl, 0ObYHO M3 OETOHHBIX HJM XKe1e30-
C2TOHHBIX KOJEH.

CAOTpOBbIe KOJOALL YCTPAuBAOTC H M3 KAMEHHOH MM
KUPITUIHOH K/JAAKH Ha LEMCHTHOM pacTBOpe HJH XKe H3 Kepa-
MHKOBBIX KOJ€ll; JAepeBO [Js1 3TOH Lejd NPHMEHAThb He CJe-
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dyer. Bavrpennui auaserp KoOJ0ALes HPUNIAcTCS pPaBHbIM
0,75—1,00 4

Hezasucinio ot marepuana, ynoTpedasieMoro Ha CTEeHKH
KoNojilia, TNOCJAeNHHH CHaOxkaeTCsi OCTOIHLIM  MJIM  KLJ1e30-
GetonubiM guuuieM. Bo nsbexxanuc ORICTPOTO 3anI€insT KONOM -
HeB COIpsKeHHEe B HUX TPYO PCKOMEHAYeTCH OCYILCCTBJATH
NpH TOMOINHM OeTOHHBIX JOTKOB, T. €. DPHMEHATb JIOTKOBBIH
THII KOJOJIIEB.

B Bojo3abopax F&JIJIGPEHHOLO THIOA CMOTPOBBIC KOJIOJIL b
MOTYT yCTpauBaTbCs KaK KpPyTJIOH, Tak M Koa1paTHOIN Qopibi:
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Puc. 76. BoiocOuprbfl pe3cpByap:

1~ r1py6a, HOABOIfLIAA BOI1Yy M3 BOAOHPHEMHOW UaCTR

BOZ03a00Py; < — | a300pHA TpyGa; 8 — clyckubie THyOsl;

4 — KaHaAuSAMOHURE TpYOLI, 5—~ nepuxmmaﬂ TpyOa;

6 — peHTH/s:MOHUEN TPYoa; 7 — Jorox; 8 — nepeaiisHas
CicHKa-BOJOC B

PbIﬂOJIHHiOTCH OHHM H3 Tex e MaTepdanoB, 4To M raJjiieped
A TH TITONbHHM, PaszMepbl K0.1071ieB ONpelessiioTCs KOHCTPYK-
unen H pasMepaliu raJjjepell Hiau UITOJEH, ¢ KOTOPHIMH OHH
CoTpAratoTCs.

[lpa ycTpoHCTBE CMOTPOBBIX KOJOALEB CHAeAyeT NPHHHMATh
Miepbl M0 TpefAOoXpaHeHHlo BOZo3abopa OT MNOBEPXHOCTHOTO
3arpsA3HCHUA. [l 3TOTO BePX KOJOALEB AO/IKEH BO3BbIUATHCA
He Mexee uyem Ha 0,25 4 Ha/l MOBEPXHOCTHIO 3€MJH, a BOKPYT
HUX JOJKEeH OblTb VYJOXKeH BOJOHeMpPOHHIlaeMBIl ¢JIoil (U3
MATON T[J#HBI) U CH&JaHa OTMOCTKA,
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Kpoye Tor0, cAOoTpoBhiE KOJIO0AULI He JOJKHBI 33TOMIATECH
MaBOAOYHBIMH BOAAMM PeK. B CMOTPOBBIX KOJOALAX HeoOXO-
JIUMO MOCTaBUTh BEHTH/SILIMOKHBIE TPYOBI-KOJIOHKH C BBIBOOM
HX Ha TOBEPXHOCThH 3eMJM He MeHblle yeM Ha 2,5—3,0 u #u
C YCTPOHCTBOM TIPCLOXPAHHTCJbHBIX KpPbIICK.

Kaxapifi ropusoHTaMbHBIH BOA03a00p 3aKAHYMBACTCS BOO-
cOOpHBIM pe3epBYapoM, B KOTOpHIH Boja IOCTyHNdaeT caMmorTe-
KOM; H3 pesepsyapa B BOAOpa30OpHbIC yCTPOUCTBA BOAA MOXKeT
MOAABATLCA MJIH TaKXKe CaMOTEKOM HJ/H 2Ke [pH INOMOILH
11aCOCOB.

BonocGopHbie pesepByapbl Npu HeGOJbUIOM 3aray6JieHuu
UX B 3emM/mo (A0 5—6 ) YyCTpauBalOTCs KBaJPaTHOH MJIH
NpsAMOYro/ibHOH (hOpMbl, a NpH OOJBLIOM 3aryly6JieHuu — Kpyr-
Joi. PasMeprl ux ompejedsiorcst ne0HTOM Bojfo3abopa H Tpe-
6yemoil BesuuMHOI BojoOpasbopa.

BoaocOopHble pesepByapsl BHINOJHSIOTCS M3 OeTOHA HJIH
Kesie300eToHa, HHOLJa OHM YCTPAauBaAlOTCH W3 KAaMEHHOH WJH
KHPIIMYHOH KJIJIKH Ha LeMEHTHOM pacTBope.

O6biyHO BOOCGOpHBIE pe3epByaphl HAeJSITCS Ha JBe YacTH
(puc. 76), u3 KOTOpHIX fIepBast 4acth, MpUMbIKaoIllass K BOJLO-
3a60py, CJAYXKUT I OCaXKJEeHHsl B3BellleHHBIX B BOJE YaCTHH,
a BTOpasli — AJs1 pasMellendss BOLOPa30OpHBIX YCTPOHCTB HIM
HacocoB. [lng pasmenieHHsl BcachiBaloOHIuX TPyD, a TaKkKe 0ca-
K/IeHUs] B3BELICHHBIX B BOJE UACTHI, HU3 pe3epByapa pacrosa-
raercsa Ha 1,0—1,0 & HuXKe NOAOUIBBI TPAHLIEHW HJM rasjiepeq.

[Ipu mansix pedurax B0J03a60pa W OTCYTCTBHH HEOOXOMH-
MOCTH B OCaXJl@éHHH B3BeLIeHHBIX YaCTHI[ JeseHue eojocbop-
HOro pesepByapa Ha 4aCTH He NPOM3BOAUTCS.

3. TpaccupoBaHUe ropuU30HTANbHBIX BO103200poB

lopusouransusie Bojno3abophi Haubosiee uyacTo yCTpaH-
BAIOTCSI HAa KOPEHHbIX CKJOHAX; KaK MNpaBUJIO, OHM pacnoJa-
ralTCsl HOPMaJbHO K JBHXKEHHMIO TOA3eMHBIX BOJA, OOBIYHO
B BHje BBITSIHYTOH I10 NpOCTHpaHHui0 MOTOKAa OJHOH CIJIOIIHOH
HJIM HECKOJbKKX HpepbiBUCTBLIX JHHui. Cjaeayer ojiHaKo OTMe-
THTb, YTO He BCerja HeJecoodpasHo pa3BHBATh TOPH3OHTAJb-
Hbil BOM03200p mo OAHOIT JHHUH: uHOorAa Oosee yao6HO H
SKOHOMHUYHO TOCTPOUTH BOA03a00p, COCTOSIIIMHA M3 OT/AEJbHBIX
yU4aCTKOB, paclofiOXeHHpIX B Haubojiee 61aronpusTHBIX
B TUApPOTeOJOTHYCCKON OTHOLIEHHH MeCTaX H OO0beJUHCHHBIX
B OOIYIO CHCTEMY MU MOMOIIH BOAOOTBOASAIIUX (BOZLOIPOBOL-
HBIX) JHHUH, [OOABOAAHINX BOAY B €JHHbIl BOLOCOCPHBI
pesepryap (puc. 77).
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B Kspuszax, yCTpaHBaemMbiX B IpeITopbaAX, Jilkds BOL034d-
6opa pacnoJsiaraetcs HOpMaJpHO K CKJI0OHY, T. €. MO MOTOKY
noAsemublx BoA. [lpu 3arnoxeHuM BOJ03a00POL Ha BojOpa3-
JeJbHBIX Y4YacTKaX HJH Ha ydyacTkax € 3aMelTeHHbIM JBHIKe-
HHeM TIO0J3eMHHIX BOJ, HalpaBJeHHe B0103a00pHBIX JIHHHIL
MOXKeT OblThb HPHHATO JHOOBIM, YAOOHBIM JJsi MPOH3BOACTBA
pabor.

Ilpn HCHONB30BAHUM (PHILTPANUOHHLIX BOA  OTKPBITHIX
BOZOEMOB BO3MOXKHDI C/JAEAYIOLHE CXEMBl DacIoyIOXKeHHsT BOJO-
3a0opoB:

-
Ve
//
~
! b
// \t [ﬂ
7 \\ / \\
/ e o DT e e o N
* ~N
)

——— 1 0ulll- Baﬁangueuﬁa/e ) Bodocboprend
vvacmeu Bo0ozadopa pezepsyap
BodoomBodauwue ——» Hanpalnewus
nuruY Bodozaoooa cmgRa B00vi

Puc, 77, Cxema pacnmonoxeHHs TPyNmOoBOrO TODH30HTaNb—
Hora Bofo3abopa

a) nmapannebHo GeperoBOf JIKHMM BOJOEMa, TaK Ha3biBae-
MBbIE€ <«IIPHPYCJOBLIe» BoA03a0opsl (HEMPaBUIbHO HAa3LIBAEMbIC
HHOTZa <«HHQUIbTPAallMOHHBIME» B0/03a60paMu);

6) moA pycsaoM BOJOeMa, TaK HasblBaeMbie «IOJIPYC/OBbIe»
B0103a60pHI.

Cnefyer mHOJUepKHYTh, 4TO BO3MOMXKHOCTb HCIOJAB30BAHHUSA
GUABTPALHOHHBIX BOJ AJs1 XO3sMCTBeHHO-THTHEBHIX Leseld
JoaxHa ObITh O60OCHOBaHAa, B KaxXAOM KOHKPeTHOM Cryuae
H COorjiacoBaHa C opraHaMH CAHHTApHOH HHCIIeKIIHH.

Kak yxe yxkaspirasoch Bhillle, COHNpSIKEHHe OT/EJbHHX
JIMHUH [OPH3OHTAJbHOrO BOoZ03a200pa B MJiaHe OCYUIeCTBJsIeTCH
B CMOTPOBHIX KOJOAIdX, NpUHYCM B rasliiepedHnlx BOjJ03a-
Gopax 3TO coOlpsAXKeHHe Heo6XOAUMO J[AenaTh MOA YIJIOM,
OJIN3KOM K [pIMOMY.

TFopusonransHoMy Boj03abopy, mNpHAaercsl YKJOH, Hampa-
BJICHHBIH K BOJOCGOPHOMY pe3epByapy. YKJOQHBI ¢iefyer Tpac-
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CHPOBATL TAXKHM 00P&20M, 4TOO0Bl CKOPOCTH IABHIKCHHS BO b
1i0 HAMNpaBJCHMIo K pe3epByapy BO3pacTasii, 4To Ipeaoxpa-
isseT BoJo3a0op OT 3auJieHHSI HAHOCAMH 32 CYeT Bblllajernus
B3BELIeHHLIX B BOJE YaCTHIL; [1pH 3TOM 0co00€ 3HAUeHHE HMelOT
MUHHMAJbIBIE YK IOHbI, YKJOHbl YCTaHaBJHBAIOTCS TH/JpaB/Iu-
yeckHM pacuetoM (ci. raaBy XI). B xauecTse opuentHpa nph
TPacCHPOBAHUH  IOPH3OHTAJbHBIX  BO103200DPOB  BO3MOKHO
pEKOMEHI02aTh  HHKECJAeNyiolie 3HaueHHsA  MUHMMAaJIbHBIX
YKJIOHOB:
4) ANA KarCHHO-IEGCHOYHNYX BOR03260poB Jy;, = 0,01

G6) . s  TpPyOGuUaTHX » Jin = 0,002
B} . »  Faadepefigbix ” Jinin = 0,005

YKJaonb, HavcuaeMmble W3 THAPABJIUUYECKHX YCJOBHH (@ s
WTOoNeH M M3  YCJOBUH Tmpou3BoAcTBa paboT — OTKATKU
TPYHTa TPH NPOXGAKeE), AOTKHB ObITh COIVIaCOBAaHbl € MOLI-
HOCTbIO M NajleHHeM BOJOHOCHBIX I1acToB C TeM, UYToOHl
IOpH3CHTa bHBIH Bono3abop Mor Obl Oosee 3(PQPeKTHBHO BhI-
NOJHATL TepexBaT MoA3eMHbIX BoA. Ecau Bojgoynop, MOACTH-
JIAIOUIHH BOJOHOCHBIM TJacT, HMeeT OoJblIoe Majelide, TO
B HEKOTOpLIX chayuasx ILesnecoobpasio AAA MOJydyeHus HaH-
Gombuiero sdgdexkra npuberath K  YCTPOHCTBY MNepenajios,
IpUypouuBasl HX K CMOTPOBBIM KOJIOAIIAM.

Ilpun 3ajoxeHun AHA BoJo3abopa B CaMOM BOJOHOCHOM
MJacTe TPACCHPOBAHME 3HAUUTEJBHO OOJeryaercs H BHIGOP
yKJOHa onpeme/isieTcd TOJbKO TMAPaBIHYECKHMH YCIOBHUIMH.

I'masa XI

PACYETHI TOPH30OHTAJILHBIX BOJAO3ABOPOS

1. Tuaporeosornyeckie pacuersl

[uaporeosiornyeckue pacCyeTsl TOPU3OHTAMBHEIX BOXO2a-
GOpOB MCXKHO CBECTH K pacieTy;

a) oamMHouHo pa6oTawiiero  (HeB3aHMOAEHCTBYIOULEr0)
£0j03a60pa, PaCHuJIOMEHHOTO HOPMATbHO ABHIKEHHIO MOTOKa
MOA3EMHbIX BOJA, TPH WX MOCTYMJIEHHH ¢ OAHOI CTOPOHBL,

6) oauHOouHO paboTaiouiero BoAo03abopa, paCHoJI0XKEHHOIO
10 TeueHHIO TOTOKA, IPH ABYXCTOPOHUEM OObLIMHO CHMMETPHY-
HOM NOCTYIJIeHHY BOJIBI;

B) ONMHOYHO paBoralollero BoAo3abopa, paciioJIOXKeNHOro
B6nusu  BojoeMa, OOLIYHO mnapajyenbHo ero  GeperoBoi
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JAHHH, TaksKe Tpu JABYXCTOPONHEM, HO HECHMAMETPUUYHOM TMo-
CTYIJIEHHH BOJAbl ([IOA3€MHBIX BOJ CO CTOPOHbI BOJOpa3jena
H QUILTPAMOHHBIX BOJA CO CTOPOlBI BOJLOEMA);

r) NOAPYCJOBOrO BOA03abopa MpH BEPTHKAJLHOW CXeie
JBHXKEHUS BOAbl (CBEPXY BHU3).

B saBucumocTu OT YCJOBHII -33J103KE€HHS B0O103200pOB MO
OTHOLUEHMIO K BOJOYIOPY, PAa3JHYAIOT BOAO3a00pbl «COBEp-
LIeHHblE», CBOHM OCHOBaHWeM Jealjde Ha BOJOyIlope,
H BOA03a00Pbl «HECOBEpIUEHHBbIC», He MOCTHraloUihe BOJO-
yropa.

Kpome TOoro, Ha METORHKY THIPOre0JOTHYECKOrO pacuera
BOJ0O3a6opa BeCbMa CYL(ECTBEHHO BJMAET XapaKkTep ABHIKEHHd
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Pue. 78. Cxema UpHTOKA BOABI K IOPH3OHTAAbHOMY
CoBeplIEHHOMY Bogo3abopy (nmo Hwnmwou)

NOA3eMHbIX BOA (JlaMHHapHbI MaM TypOyJieHTHBIH), onpeae-
JIIeMBIH, TJIaBHbIM 00pa3oM, CTPYKTYPOH BOZOHOCHBIX NOPOZ
(3epHHCTBIE H  TPEINUHOBATHIE HOPOJbl) M THAPABIHYECKHM
rpajveHToM IHOTOoKa. IlpakTHUeCKH CYHTAOT, 4YTO BO BCEX
3€DHHCTBIX H MEJKOTPEIHHOBATLIX IOPOax HMCCT MeCTO
JlAMHHAapHOe NBH)KEHME H B OCHOBY pacuyeTa IIPUTOKa BOZAM
K BOJ03a00py NpHHMMAIOT 3aKOH JlapcH, a B KPYIHO-TPelliH-
HOBATbIX NOPOAAX — TYpOYJCHTHOE JBHIKEHHE M pacyct BeAyT,
HCIOJIb3yst ocHOBHYIO (opryay [lesw.

Pacuer mpuToKa BOABI K IOPH3OHTAJbHBLIM BOJ03abopai
B YCJOBHAX MOTOKA MPeACTAaBJSIeT HCKJIOUHTEIBHO CJIOXKHYIO
3ajgady, A0 CHX NOpP OOCTAaTOYHO YAOBJIETBOPHTE]IbHO He pas-
pelieHHy0. B npakTuxke NpHMEHSAIOT (OPMYJbI, MpeAToKeHHbe
pa3/MHYHbIMH aBTopaMH [AJs OMNpedeJsieHHsT TPHTOKa BOABE
K TOpH30OHTaJbHbIM Boao3abopaM, paGoTalouiuM B YCJOBHSX
BacceliHa NOA3eMHBIX BOJ HeorpaHiiueHHo GoJbulOro pasmepa.

He 3apaBasice ucuepnbiBamowuM pas3dopoM BCEX HMEH-
IIMXCS (POPMYJI, HHXKE MOMbITaeMCs, Ha OCHOBE NPOBEPKH PHA1a
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(opMysn Ha SKCIEPUMEHTAJBLHOM  MaTepuase, [OJyYeHHOM
aBTopoM B Jabopatopuu Hiucrutyra Boxreo, npoaHamaush-
poBaTh 5TH (GOPMYJBI ¢ TOYKH 3peHHs MPAKTHUCCKOro MNpHMe-
HeHHsI UX AJs pacyeTa IOPHM3OHTAJbHBIX BOJ03a00pOB, HUCMO/b-
3yeMblX B TpaKTHKe BOJ0CHA(KeHHSI.

JebuT ropH30HTAIBHOIO COBepulentoro Bofo3abopa 3a-
JOXKEHHOTO B 3epHHCTBIX MOPOAax (puc. 78), Mmpu TIPHTOKE
BOABI C OJHOHl CTOPOHBI MOXKeT ObITb ONpeLeaCH MO OO0iieHs-
BeCTHOH ¢hopryse JlonioH:

—h?
Q=L 94

rie / — paura BOmo3adopa;

k — Ko3(unHeHT PHUAbTPALUU TIOPOL;

H — MOUIHOCTh BOJOHOCHOTO CJ0S;

h — ray6uHa HanoJsiHeHus BoJgo3abopa BOJOH;

R — panuyc peicrtsusi Bojo3abopa.

Ilpu nocrynjeHun BOABI B BOX03a60Op € ABYX CTOPOH je-
6ut ero, ompefesasieMbii mo ¢opmyne (94), ynsauBaercs.

[Monermku Jppyrux asropos (JlemGre, Jliorepa, Hommuzna
¥ JAp.) 1xartb ‘Gojiee TOYHOE pellleHHe TOH Ke 3amayn
B KOHEYHOM CcueTe IPHBOIAT K OCHOBHOH topMmyJie omoH.

Je6uT ropH3oHTaNBHOrO COBepLIEHHOro BOmo3abopa, 3ano-
JKEHHOTO B TPEH[MHOBATHIX MMOpOAAaX NPH TMPHTOKE € OJHOH
CTOpOHBl, MoOxkeT ObITh omnpefeseH Mo dopmyse KpacHonoJb-

CKOTO:
— k. l/ Ha:.’}i . 95)

Ilpu nputoKe BOABI C ABYX CTOPOH HeOUT, onpefesieHHbIH
no ¢opmyJae (95), yasansaercd.

Paccmorpenue Bonpoca O JIBHXKEHHH BOAbBI K TOPH30H-
TaJbHBIM HECOBepIIeHHHIM BOJO3abopan BCTpevyaercs elle
B Tpylde mpod. Jhiorepa «BomocnaO:keHHe ropoaoB», THe HM
BLIBOMSITCS YpaBHEHHs TPUTOKA BOIH K 3TOr0 THIA BOHO3a-
6opam npy paboTe HMX KakK B ycJoBHAX OacceffHa, TakK M IIo-
tToKa. OAnaKo noJyueHHble npod. JliorepoMm ypaBHeHHS npak-
THYECKOTO NpHMeHeHHsi He TOJYYWJIH, TOCKOJBKY OHH He
JOBe/leHbl 0 PacueTHOro BHIA.

[Tpod. A. H. Koctsakos [25] peiraer 3amauy ABYXCTODOH-
Hero NpUTOKa BOABL K JpeHaM, 3aJOXKEHHBLIM B BOJOHOCHOM
CJloe HeorpaHHYeHHOW MOUIHOCTH (T. €. NpH OGeCKOHe4HO IJy-
GOKOM 3asleTaHHH . BOLOYNOpPA), HCXOAS H3 IpellOJOKeHHs,
4YTO TOBEPXHOCTH PaBHOro Haropa, IipefcTasJsouue Co60H
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JKUBOe CeyeHMe TIOTOKa, MNPUOJHKAIOTCS K OKPYXKHOCTSM
(puc. 79).B coorBercTBUU ¢ 3THM OH nojdyuaer QOopMynRy i
OTpeNeJEeHHA NPUTOKA BOJIKM B JADEHY AAMHON / ¢ ABYX CTOPOH:

Q= 21, (96)

I/t — ray6una norpyxesust JAPEeHB! B BOJOHOCHBIH CJIOH;

ro — pajguyc ApeHBbl.

Has caydas OJXHOCTOPOHHErO TMPHUTOKA BOJbI B JpEHY ne-
6ut, momcuMTaHHb 10 Qopmyne (96), moaKeH OHTL YMeHb-
1IeH B JiBa pasa.

dopmyna (96) asnserca npubIMNKEHHOH, TaK Kak B Jel-
CTBHUTEJHHOCTH MOBEPXHOCTH pPABHOTO HANoOpa, Kak IMOKaszaJy
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Puc. 79. Cxema npuroka BOAM K LpeHe Npu rayGoKoM 3ale-
raudu Bosroynopa {no Kocraxkosy)

J1aGOpaTOPHLIC OBITHI, HMEIOT HE KPYrOByi0, a HEeCKOJbKO IpH-
WnocHyTyio (GopMmy. Hecmorpst Ha ykasaHHble HeZOCTATKH,
popmyna Kocrskosa Bhmosase 3sacayikenio Bouwia B HaIIy
JIDEHAXHYIO TPaKTHKY.

Hpyrue Gosee TOuHbIe (rHApONEXaHHYeCKHe) pelleHUs TOil
xe 3amaun (npod. B. B. Beamcpuukona [13], E. JI. Xomos-
cko#t, C. ®. ApepbsiHOBa ¥ Jp.) HE MOTYT OHITh MIOKA HCMOJb-
30Banb AJA NPAKTHYSCKUX pacCyeTOB, TaK KaK OHH He JOBe-
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Ienbl g0 pacuetHoro BHaa (Beneprukosa m XowmoBcKoil) unn
JKe TPOMO3JIKH H CJOXHB (ABepbsiHoBa).

s pacdera ropusoHTasJbHOrO BOAO3aGopa, TaKXKe 3a-
JIOXKEHHOrO B BOJOHOCHOM [MJ1acTe HeorpaﬂnquHoﬁ MOLLHOCTH,
HO B CJydaenpUypOUCHHOCTH NON3EMHBIX BOJL K TPEHIMHOBATHIM
MopofaM pacueTHbix ¢GopMysa He umeercs. OnHAKO npUOIHIKeEH-
HOe pellleHHe 3TOH 3amayd MoXKeT OBbITh IOJYYEHO INyTeM
KOMOHHHDPOBAHHOI'O MCToJib30BaHusd  (opmydasl KpacHomonb-
CKOro H pacyetHofi cxemnl npo¢. Kocrskosa.

Jias 3T0oro moTtox TNOX3eMHBIX BOJ, TepeXBaThiBaeMbIX
OJUHOYHOH NpEeHOH, 3a/]0KEeHHOH B BOJLOHOCHOM IlacTe He-
OTpalMYeHHOH MOLIHOCTH, YCJOBHO pasGHBaeM Ha JBe 30HBHI

;?74\%7 \;5’/7« a3 ”‘/,' SR 75)”7\/ TSN
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Puc, §0. Cxema mpuTOoKa BOA K JAPEHE B TPEUHHOBATHIX
Hopojax npH TAyGoOKOM 3aneranud BOJOYNOpa

(puc. 80) u pacuer HmpUTOKa BOJABL B JAPEHY BeleM OTHeIbHO
AJISE Ka:KZOH 30HBI, TMpHUeM pazjiesdoulas 3TH 30Hbl JHHHA
C/l (mpoxojnsiias uepe3 LEHTP JApPeHb) YCJAOBHO MpPHHHUMaeTcCs
HaMy 3a BOZLOYIOD.

Torpa nas onpepenenus me6ura ApeHbl U3 MepBOH (Bepx-
Hefl) 30HK MoOXeT ObiTh InpuMeHeHa Qopmyna KpacHonods-
ckoro (95) ¢ monmpaBKOH Ha ABYXCTOPOHHIH MPUTOK BOZLHI.

YpaBueHHe TIpHTOKA BOJAB B JApEHy C JBYX CTOPOH H3
BTOPOH (HUKHel) 30HB MOXEeT ObiTh BLIBEJEHO TO AaHaJOTHH

¢ ypaBHeHueMm mnpod. Kocrsakosa, npunuMasi npu 3TOM o == .—

M CuMTasl, 4TO JBHXKeHHUE BOAB momauuHsercsi sakoHy I[llesn.
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QubTpyonlas MOBCPXHOCTh HPH  JABYXCTCPOITHCH cXeMe
ApUTOKA BOJABI K ApeHe:

o = 2ax,

rae a::é

Koaunyectso Boabl, MNOCTyIamllee B ApPEHY ¢ ABYX CTOPOH
13 pTopoll 20mbl, Ha | noe. m ee AjauHbI OyJert:

q = vo == 2akx Z’y (37

[Mponnterpuposas ypassenue (97) B mpelenax OT X =1Io
40 x==R u ot y==0 Ao y==FHi, noayuaeu:

g = 2ak o iy o+ (98)
7 R
S |
HiW, TpeHeOperas BeMMUHHOH 5 BBHAY €C MajoCTH, dpop-

ayJay (98) mpuBoauM K BHAY:
g =2k VHr, (99)

Torza past onpesgcaenust o6utero geduta JApeHbpl AJHHON
[ TpH TmpUTOKE BOABl C ABYX CTOPCH IMOJayYaeM CJCAYIOHIYIO

(bopmyJy:
—211@[‘/”1 —I G VH ro] (1C0)

[lpu npurtoxke BOABI ¢ OAHOW CTOpOHBI 1e€OHT, OrpeleICH-
uplit mo opyy.ae (100), noaxeH ObITh yMeHbIIEH B Aba pa3a.

st cayyast 3a710KeHHS TOPU30HIaNbHBIX BOA03260pOD
B BCAOHOCHOM CJI0€ OTPAHHUUYCHHOH MOIIHOCTH HMMECTCH pPsii
npubamkeHubx pemrennii (axkai. JI. C. Jleft6ensona [27],
B. C. Kosnosa [24], P. P. Uyraesa u ap.).

Goprynbr JleiiGenscHa He aoryT ObiThb  HCMOJIL3CBANLI
BBUAY HMX OUIMOOUHON CTPYKTYypbi. AHAJM3 HX IOKA3bIBaeT, 4To
Ipd 3aJJ0KEeHHH rajieped Ha YPOBHC HEIOIKeNoro TOopH-
30HTAa NOJ3eMHbIX BOJ, KOrja sIBHO he OyAeT Nputoka BOIbI
B raiancpeio, no ¢popayaan JleiibenzoHa nebUT He paBeH HYJIO.

Q®opyyna KosnoBa HeZOCTATOYHO ToyHa MU OTJAHYAETCs
3HAYUTEIbHONH IPOMO3AKOCTLIO.

W3 npubauxKenHblXx CrnocodoB pacuera aedUTa TI'OPH3OH-
TAJbHBIX HCCOREPIICHHBIX B0A03a00pon HAHOOMABLIErO BHHUMA-
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HUST 3aC/y:KHUBaeT MeToJ, npeanoxenHni P. P. Uyraessiyv,
Oasupymouiuiicas Ha KOMOWHHPOBAHHOM HCIOJB30BAHHHM ypaB-
HeHus JlIomiOM W THAPOMeXaHMUYeCKMX peIIeHHH akal.
H. H. TlaBnosckoro mo HanopHOMYy [ABAMXKEHHIO TPYHTOBBIX
BOJ. DTOT METOJ TpH HAJHYHAH BCIOMOraTesibHHX rpadHKos,
pa3pabOTaHHEIX ero aBTOPOM, AOCTATOUHO INPOCT H YHO6eH.

OO6uuit  ge6utr TpaHmlen mIuHOH / TWpW NPHUTOKE BOJBL
C OJHOH CTOpOHBI olpexnensercs no Uyraesy:

Q=1r[ B 4 Hg, |- 101)

Ilps npuTOKe € NBYX CTOPOH AeGHT TpaHlUIeH, olpefesieH-
Hplll o ¢dopmysne (101), yasauBaertcs,

P

/77/77// 7 /777/ /77///777//"/ 7///7/// 7

Puc. 81 Cxema mnpuroka BOIN K JpeHa)cHOH
Tpaduiee (no Yyraesy)

Bce Benuuunubl, Bxoisgwue B Qopmyday (101), sgcHb ©3
puc. 81 (3a HCK/MOYeHHeM <«IpUBEJEHHOTG» pacxojia Hamop-
HOT'O TIOTOKA @ ,).

Hna naxoxjenus Beauuuns! ¢, P. P.UyraeBoim nocrpoenb

cnenuassHble rpaduku (puc. 82, @ u 6), Bhipaxawouue QyHK-
ILHOHAJIbHYI0 32BHCHMOCTB'

=f (a! 6)’

N
—I+C

rae

L
H AB__—_f ’

npuuyeM BesMynHa L eCTb He 4TO HHOe, Kak pajauycC HNeHCTBHA
TpaHilen R, a BemuunHa C — NOJIOBHHA IUHPHHBI TPaHILUEH.
B Tex cnyuasix, korma 8 >3 (oaf 3THX 3HAUEHHMH Ha MpH-
BeJleHHBIX TPadiMKaX KPHUBBIX He jaeTcs), BeJIdUHHA IPHBEJEeH-
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HOTO pacxojga HAaMOPHOTO TOTOKa MOKeT ObITb oIpelleseHa

no opmvyJe:
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3uayenre ¢, B Qopmyae
(102) ompenensiercs mno rpa-
buxy (puc. 83), Taxkke co-
ctaBjieHHomy P. P. Uyraepniy;
IIPH 3TOM BEJHUHHA Qo PaBHa:

_ T
Q= — -

1
T4 5 c

Pacuer mnputroka ® ropu-
30HTANLHBIM BOL0326GOPaN AO-
KeT OblTb TMPOU3BEACH H MO
THIPONMHAMHYLCKAM CETKaM
IBHKEHHUS, TOCTPOEHHBIM Ipa-
puueckuM crnocoboM (puc. 84).
JT10T CNOcol, mpeJTOXKeHbIH
npod. E. A. Bavapunniy [16],
B HACTOslee BpeMsi UIHPOKO
NMpUMEHACTCS MPH H3YYEHHH
Xapakrepa (QuibTpalHH ye-
pe3 3eMmisHble DJIOTHHBI H
onpeleneHun  QUIbTPAIiOH-
HbIX  pacxonos. Onwucanne

IpaBuJI TNOCTPOEHHA CEeTOK JBHIKEHHS

Pic. 82, I'paduk ansa HaxowiaeHus
BCAHYIIHDI gy

H  METOAHKH IO~

CUeTa pacxoioB JA0BOJIBHO H‘O,CLPO6HO H3JI02K€HbI B panOTax

2.0



npod. E. A. 3amapuna [16] u npod. H. K. I'mpunckoro [15].
B nocregnee BpeMss mpeanpHHHMAIOTCS TONBITKH HPUMEHHTb
5TOT METOA M JJIf pacueTa NPUTOKA BOIbl K TOPH30HTA.Ib-
HbIM Bojo3afopaM. Pacuer gefuTa ToOpH3OHTaJbHLIX BOAO3a-
6opoB MO ceTKaM JBUKEHHS, MOCTPOEHHBIM rpauyecKuM Me-
TOLOM, Kak IOKalaJH CPaBHHUTEeJbHble MoAcYeThl aBTOpa [5]
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Puc. 83. Tpadbux AN HAXOXKACHHA EENHUHHS g,/

Ha JKCIIEpUMEHTaNbHOM MaTepuase JaeT LOCTATOYHYIO HJd
NpakTHYECKUX meded TounocTh (—+ 10—+ 15%).

Bonpoc o0 onpeleneHuH IpUTOKa BOJXbI K MOAPYCJOBBIM
Bojgo3a6opay, NpH padoTe KOTOPLIX HMeEET MeCTO BePTHKAJb-
HOe JBHXKEHHe BOAbI (CBEPXY BHH3), HpeacTaBJser cofol
COBepLIeHHO 060COO/CHHYIO 3afady, He HMeMylo aHaJoruu
C paccMOTPeHHBIMH BbILIe. JTa 3ajgaya Obl1a perieHa npod.
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H. E. JKyKkoBCKuUM, KOTOpbHIH TIHAPOMEXaHHUECKUM MyTeM To-

JAyuusa npubsuxkennyio ¢gopmyay s olipenenenus gebuta
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BogocGop

B BOAOHOCHOM @HNE€CHaHOM I1.1aCTe Ha paccrodadHun p OT BOOO-
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ynopa (puc. 85), npu MOCTYNJIeHHH BOAbl B 3Ty TOJILY CBEPXY:

e (103)

rge Hi— rnyGuna norpyxenusg Bome3afopa OT NOBEPXHOCTH
3eMJIH WJIH BOJOEMA;

H — MOIUIHOCTb BOAOHOCHOTO IJjlacTa (CuuTas OT BOMO-
yIiopa 40 NOBEPXHOCTH 3eMJH HJIH BOZ0eMa);

Ctg% n ctg —;-;0, BhIDAXKEeHb! B paJHaHax.

Bonee TouHOe pelieHne TOH Ke 3aJayuH, MpoBeAEeHHOE
C HCIOJb30BaHHEM MeTofa KOH(POPMHBIX NpeoOpa3oBaHUH,
gano npod. B. B. Bemepunxossiv [13]. Onnaxo noJyuennas
UM (popMyJia BCJAefCTBHE eC CI0XKHOCTH M TPOMO3AKOCTH A
IPAKTHYECKOT'0 HCHOJhb30BAHUA NOKa Majo AOCTYIHA.

OrpaHMuuBIIHCL CAENAHHBIM  BBIIE KpaTKuM 0630poM
MMeIOLMXCSl MPeOKe A 0 pacyeTy NPHUTOKA BOJALI K TOpH-

(o SN
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Puc, 85. Cxema npuroxa BOAB B BOJAOCGOpHYIO TFai-
aepelo (no KyxoBCKOMY)

30HTaJIbHLIM BO103aGOpaM, npoH3BEAeM OLEHKY NPaKTHUECKOH
X [pPHMCHHMOCTH, OCHOBBIBASICb Ha 3KCIIE€PHUMEHTAJbHOM
MaTepHaJe, NMOJYYEHHOM AaBTOPOM IpH JabopaTOPHBIX ONBITAX
B Hucruryre Bogreo [3]. C sr1oii lepl0 Ha ONBITHOM Mare-
puajie OBIJIM TMPOU3BENEHbI IOACUETHI 11O CJAAVIOUIHM GOp-
MY JaMm:

a) nns ycjoBuii GaccefiHa MoA3eMHBIX BOA (IIpH ABYXCTO-
pOHHEM NPHTOKe BOAK K Bonxo3abopam)— lionion, Kocrsakosa,
Jle#ibensona, Kosnora u Uyraena;

6) Ans ycJoBHIl MOTOKa MOJ3eMHbIX BOJ (IpH OXHOCTO-
poHHEM TIpHTOKe BOMABI K Bogxo3zabopam)— [Hiomon, KocTs-
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KoBa u Yyraesa. Kpome rtoro, 6nl1 npousBeaeH MOACYET
1e0uTa 1Mo ceTkKaM JRIKCHHA KakK aas ycaosHil 6acceiina, tak

il A8 TIOTOKA.
ITosiyueHHBIE TIPH 3TOM pe3yJ/bTaThl H3o0paXKeHb! Ha rpadu-

Kax B BH/e KpPHBbIX He0uta B0A03a60pOB B 3aBHUCHMOCTH OT
HX ToJIoXKeHus najl BogoyuopoM (puc. 86 n 87).

0 nim

/1] 2 R R A R

10 R e it C- —d

g —'—‘\‘ii“- 3 - 1

\0

80— 1 "‘*“'\:W"*“"“*' M e Tty
\,\ﬁ < 4

N T

ot \d-.l-
E0F— - % i
] N, R
e,

‘i” e PG - S D -

e —

A N -

S

20 rw B Bl sndae e S B St

10 e e
L e SEUSURE DRSO
aq 77 dé &3 a4 453

Pue. 86. Tpatux 3aBHCHMOCTH HE€6HTa TOPH3OHTAML-
HHIX BOA03a60pOB OT pacctofius A0 BOAOYyNoOpa
(8 ycnouax OGacceiina NoA3eMHHX BO1)

Ananm3 mpuBefleHHHIX Ha rpauKax KpPHBBIX MOKa3biBaerT,
uyro HauOosee OJM3KHMH K HaAGJOLeHHBM XKakK B YCJIOBHHX
GacceifiHa, Tak M IIOTOKA SBJAOTCH [AeO0MTHl, MOACYHTAHHbIe
no ¢opvynam romon u Uyraesa, a rakxke I10CeTKaM JABHIKE-
Husg. Jas ycaoBHH MOTOKa MOCTATOYHO YAOBJETBOPHTECIbHbIE
pesynbTaThl paetr ¢opmyaa KocrsxoBa. Pacxoxiaenus B NOJM-
cyerax Mo mocaeAHed (opmyJne, Kak H CJAENOBaJO OXKHAATH,
YMeHbIUAIOTCST 110 Mepe yBeJH4eHHs pPacCTOSHUS OT BOJO3a-
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Gopa 1o Bomoymopa. Booouie ¢opmyna KocraxoBa Bcrony
LaeT 3aBblLIEHHble 3HauelHsd, YTo IpPH HCIO0.Ib30BAHHH BOJO-
3abopoB AJs UeJeil BojocHaOXKeHHsT MOMKeT NpPHBECTH K He-
KenatelbHbiM ocnoxHenusM, HaoGopor, moacuer nebura mnmo
dopmyaam [lwomou u Uyraesa, a Takke 10 CeTKaM JBHKe-
HHUS TIPHBOAHT K HCKOTOPOMY 3aHHKenmio ne0urta Bomosabopa,
YTO BHOJHe ce0s oNpaBibiBaeT, TaK KakK CO34aeT HEKOTOPbIH
peseps Tpu 3KCIoaranuu BojonporoZa. CoBeplieHHO He-
NpHeMJeMble AaHHbIE NOJAYYalOTCS TpH TMOJgb30BaHUH (OpMY-
namu Kosnosa u JleiiGensona. Ioncuer no ¢opmyne KosnoBa

p"/M'__vwm V.

PV F g -
710 CemmaRy " © e A
. f B
10— N E A S
0 a1 gz 63 g4 T gs P

Puc 87.U'pabur 3aBMCHMOCTH AeOHTA TOPH3OHTAJbHbBIX
B0,103a50pOB OT PaccToAHHA HO BOZOYymopa (B ycao-
BHAX NOTOKAa NOA3EMHBX BO/)

JLaeT 3HAUMTE/bHO 3aBbillleHHble 3HAueHHs AeOuToB; (dopMyna
JleiiGensona, ponpeku oOuU[eH 3aKOHOMEPHOCTH YMeEHbLICHHS
geGura Bofo3abopa ¢ yHajieHHeM ero oT Bojoynopa, oGHapy-
HBAeT HX yBeJHYeHHe, YyTO He COOTBeTCTBYeT [eHCTBHTEJb-
HOCTH.

IlpoBepuTb Ha 3KCIepHMEHTANAbHOM AfaTepuane (HopMyJy
JKyKoBcKoro He yaajtoch BC/EACTBHE OTCYTCTBHSI OIBITHBIX
JLaHHBIX, YAOBJETBOPAIOUINX TPHHSITOR B HeW CXemMe JBHIKEHHS
BOJIbI.

Ha ocHoBannu cHeJaHHOTO aHaJH3a HMeIIHUXcs pac-
yeTHBIX (hOpPMY.T DPEKOMeHAyeM olpejenenuHe jebHTa NpOU3-
BOJHUTH:
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i

) COBEpILEHIIEIX BOAO3ab0poL:
) B 3EPHHCTBIX M MCJKOTPEULhHOBATbLIX Nopodax -— OO
dopmyae Hroniou (94).

6) B KpPYNHOTPCLIHHOBATBEIX Nopolax — o ¢opuyiae Kpac-
HOTOJIBCKOTO (95):

2) HecoBepuleHHBIX BON033060pOB:

a) B 3€PHUCTBIX U MEJKOTPEUIHHOBATBIX MOPOAAX IpPH OT-
HOCHUTENBHO HerJyGOoKOM 3aJjeraHud BoOJOYyIopa — IO (opryJie
Uyraesa (101), npm rayboxkom 3ajnerandu BOAOyIoOpa — 10
dbopmyae Koctsakosa (96);

6) B KDYNHOTpCINHHOBATBIX ToOpoJdax Npu raybokoM 3a-
JIETAHUH BOJOYIOpa -— Mo HpenJaraeiMoil HaMu KoMOHHHDOBaH-
Hoit ¢opuyne (100);

3) MOAPYCJOBBIX BON03a00pOB B 3CPHHCTHIX NOpoJAaX — IO
dopmyae »Kykosckoro (103).

[Ipu pacuere neb6uta Bomo3abopoB, pacno.’araeMblx BOJM3H
zoJoeMa, NPUTOK ONpellessieTc PasiesbHo:

a) AJs TMON3EMHBLIX BOJ, MPUTEKAIOLlHX CO CTOPOHBbl BOAO-
pasnena, H

6) nasd QUIbTPALMOHHBIX BOJX, NPHIEKAIOLMX €O CTOPOHBI
BoJloeMa.

B nocnepnem ciayuae B peKOMEHIyeMble pacueTHble ¢op-
MyJibl  JTOJUKHBI TPOCTaBJAATHCS: B3aMeH paluyca HeHCcTBUS
Bono3abopa R — paccrosinne oT Bomo3afopa 4O ype3a BOJb
B BomoeMme L u B3aMeH rJayOuHbl IOTrpyzKeHuss Bolosafopa
B BOLOHOCHBIi CJOH OTHOCHTCJIBHO NEPBOHAUYANBHOI'O YPOBHS
noaszemubix Box Hi— rayGuna mnorpy:keHus Bojposabopa OT-
HOCHTEJBHO YPOBHS BOABI B Bomoeme f1,”.

Kpoye rTtoro, mpu pacueTe TpaHHICHHBIX M TraJ/liepeHHbIX
BOH03aGopoR, B KOTOPbIX TMONEPEUHOE CEUeHHE BONOIPUEMHOM
YacTH HOBOJbHO OGJU3KO K KBaApaTHOMY, paauyc Bojpozabopa
pMoxer OblTh npuuar ro~= 1,20 C, rne C — 10J0BMHA IIHPHHbI
TpaHUIeH,

B rtex cayuasx, korja JaHHple o rayOuHe 3aJeraliud
BOJOYIIOpa OTCYTCTBYIOT, 3a pacueTHuli HeCut Bodo3abopa
ciaenyeT NPUHUMATH:

a) B 3EPHHUCTBIX M MEJKOTPCUIHHOBATHIX TOpOJAax — CpPel-
Hee M3 3Hauenul, noxcuutaHuelx mno Gopyyne [onion
n KocTsikoBa;

6) B KpYyMHOTpEHIMHOBATBIX NMOPOAaxX — CpefHeC H3 3Hade-
HUM, moacunTauublx mo ¢Gopmynay Kpacronoidpckoro  Kom-
OUHUPOBAHHOM.

[Ipu mpoekTHpOBaHUH KPYNHBIX B0A03a00POB IapaJejbHo
C TOJCUeTOM II0 COOTBETCTBYIOWIHM (opMyaaM peKOMeH-
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AYeTcs NPOM3BOAUTL pacueT neduTa M NO CeTKaM JBHXKeHHY,
MOCTPOCHHBIM TpathuueckumM crioco6oM. B ocobo oTBercTBeH-
HbIX COOPY:KeHHSX NpPH patoTe HX B CHOMKHBIX THIPOr€0JIOTH-
YECKHUX YCJI0BHAX 2Kedare/]LbHO CCTKH IOBHXKEHHA CTPOUTHL Ha
OCHOBE CHEeNHajbHO IPOBOJAUMLIX JaGOPATOPHBLIX 3KCIEPH-
MEHTOB.

Ilpu nnune BogozabopoB Menee 30—50 m mebur HX co-
rnacio Popxrefisepy MozxeT OblTb NPHHAT PaBHBIM JACOHTY
KpPyrJoro HIaXTHOTO KOJOAIla C J#aMeTpPoM, DPaBHLIM IOJIO-
BHHe IJUHBI I'OPH3OHTAJBHOI'O BOAO3abopa.

CyMMmapuas (uHTerpanbpHast) MecsiyHasi B rOJoBas NpOU3BO-
JUTCJBHOCT, BOL03a0opa JIOJKHA NMOJACYHTHIBATHCS C YUETOM
Ce30HHbIX KoJsieOaHHH YpOBHA BOIHB B MNOJA3E€MHOM IIOTOKE
H BOJl0eMe.

Ilpn nasnadenuu BBICOTH GUJIBTPYIOUIEH OOCHIIKE pPeKO-
MEHAYeTCH YUHTHIBATH BEJIMUHHY <«yyaCTKa BbIXOLa», KOTopas
MOXKeT ObITb OllpejesieHa IO CAeYIOImHM (opMyJam:

a) OIpH LBYXCTODOHHEM CHMMETDHYHOM IPHUTOKE:

A

hy= 0,22 71

(104)

0) mpy OJHOCTOPOHHEM HJH JBYXCTODOHHEM, HO HECHM-
METPUUHOM MPUTOKE:

hy =044 25, (104a)

roe g,— nefur BomosaGopa ¢ [ByX CTOpoH Ha | noe.
g; — nebur BoJlozaGopa C OXHOHA CTOpPOHH Ha | no2.
ero JIJIHHBL,
k — kos¢uuueHT QuUAbTPAUHA BOAOHOCHOIO IJacTa.

Ilpu pacuere crefyeT TakKikKe TIPOBEPSiTb COOTBETCTBHE
HIPUHATBIX pa3Mepos Bogo3abopa ero BOMO3aXBAaTHOH CMOCO6-
HOCTH, KOTopas MoxeT OBITb NOACYHTaHa No (opmyne mnpod.
Benepauxona:

a) IpU ABYXCTOPOHHEM CHMMETPUYHOM NPUTOKE:

2dk
q”sax = '0:525 ’ (105)

6) IpH OZHOCTOPOHHEM WJH JIBYXCTODOHHEM, HO HECHMMe-
TPHUHOM IIDUTOKE:

gy . = _dk (105a)

3ax 0,525°



rae d — fuaserp Boc3a0opa MM BbHICOTA2 €ro BOJONpHEM-
HOH 4acTH;

k — Kosz(punueHt ¢uibTpauuH (QuIbTpyOHIEro cjos 006-
ChIHKH, HENOCPEeACTBEHHO INPHMBIKAIOLIEr0 K BOJONpHEMHOH
yactu Bojozadopa.

Ilpaktuuecku cumraior, uyro ecau (h'+ he) < d, 1O 3a-
Tolyienne Bojgo3abopa He GyleT WMeTh MecCTa (K deMy oObiuHO
U CTpeMsaTcs).

2. 'mppapanyeckue pacuersbl

[unpaBanueckuii pacder BOJOCOOPHBIX TaJICpell 3aK/O-
yaeTcs B NpPOBepKe HpellesbHbiX MaKCHMAaJbHbLIX H MHHHMaJb-
HbIX CKOPOCTeH TeueHus BOABI B JOTKaX, a TaKiKe B HaXOXIe-
HUW TyiyOMHbl HaloJIHEHHA MuX BOJOH. B TI'OpH3OHTa/IBHBIX
Bono3abopax Tpy6uaTtoro rtHiia HeOOXOAMMO NMoJ00paTh TaKxKe
u anamerp Tpyo.

ITpu nomGope auamerpa TpyO u NpOBepke MaKCHMaJbHBIX
CKOpOCTEl TeueHHs: BOAbI KAK B JIOTKaX, Tak M TpyGax Heo6-
XOAMMO HCXOAHTh H3 MaxCUMaJbHO BO3MOMKHOTO 3HAUCHUS
oxumaemoro jAebura Bono3abopa-—B TNEpPHONbLl MaKCHMaJb-
HBIX YPOBHEH HOL3EMHBIX BOL HJH Ke IIepHOIbl HaHBbICHIErO
TOPU3OHTA BOJK B BOJOEME (B C/yyae KCIO0Jb30BaHHST BOJO-
3a6opom (PUILTPAIHOHHBIX BOJ).

IIpu nomepoyHpIX pacueTax Ha MHHMMAJbHbiE 3HAUCHHH
TONYCKaeMblX CKOPOCTEH, KOTOPBIMI HPeLONpe/esaioTCs MHHH-
MaJjbHblie VKJI0HL Bomo3abopa, OObIUHO HCXOZAT K3 3UMHEro
HJAH JETHETO pexdva ero padoThl, NHpd KOTOPOM JeOHThL
BOM03a00pa TAKXKE SBJHIOTCS MHHHMAaAJbHBIMH,

CkopocTty TeyeHUS BOALI B Tpy0ax JOIycraloTes B mpene-
aax 0,20—1,0 s/cex. Meubiiiasg cKOpOCTh HEAONYyCTHMA BCJCH-
CTBHE ONAaCHOCTH 3aujieHHs, 0GOJbliiag KE TPOSUT OMaCHOCTHIG
pa3MniBa rpyHta. OntHvanbHas cKOPOCTb 3aKjioyaercs B mpe-
nejgax or 0,50 mo 0,70 m/cex. MuHHMaJbHBIE CKOPOCTH.
B JIOTKax Takke npkewmawrtes ne nume 0,20 a/cex. Makcu-
MaJIblbIe JKE CXOPOCTH HE JOJiAHbl IPEBbINATh JOMYCTAMbBIX
IS NAHHOTO MAaTepuana TIPejiesIbHBIX CKOPOCTeH, 3HAYeHHS
KOTOPHIX MOXKHO HaliT#i B COOTBETCTBYIOLUMX CIIPaBOYHHKAX
(nampumep Cripapounwk crpoutejisi, u3A. 1944 r.). Qopmynasi
IJs omnpelesenHs CkopocTed B JoTKax © TpyGax olure-
H3ReCTHbI. Vi3 GopMyJs, ONpelefsioliuX CKCpOCTh, MOXKHO
HalTH mpelefibiivie 3HAYeHHs YKJIOHA, COOTBETCTBYIOUIEro TOW
WIH MHOH CKOpPOCTH.

Bopouponyckuasi ciocofHocTs JOTKOB M TpyO TaKkxke
olpeniesisieTcst 1o OOIen3BecTHbIM (hopMyJIaM THIPaBJUKH.
[Mpusstast mnpoilycKHas cnocoGHOCTh 107%Ha 00ecnevyHBaTh
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HPONYCK MAKCHMAalbHO BO3MOXKHOTO nebuta Bojosabopa. Ilpu
3TOM B TpyOax He cjefyeT NOGHBATHCS NOJHOrO 3aNOJHEHHS
ux Bonofi. TlpakTHuecku, MCXONs H3 ycJaoBui obecrnedyeHHs
XOCTaTOYHO! Aa3pauuu BOJABI, PEKOMEHAYeTCs NPHHUMATh 3a-
noJaHeHHe TpyO Bomol B mpenenax or 0,1 d no 0,4 d.

IF'masa XII
KANTAXY HCTOYHHUKOB

1. O6mue 3aMeyanus

Kaurax HCTOYHHKOB 3ak/Jgouaercst B 00eJKe BBIXOJ0B
noJ3eMHbiX BOJ, ol0ecreyuBalouiedl GoJjiee KOHIEHTPHUPOBAHHOE
MX TIOCTYIUIEHHE K3 BOJOHOCHOIO mJjacrta B BoL03abop u mpe-
AOXpaHsoliell BOLY OT HOBEPXHOCTHOTO 3arpsisHeHHs.

KoncTpyKuun KanTaXKHbIX COOPYIKEHHil BecbMa pPasHooO-
PasHbl ¥ ONMpeNeNsoTCs HalpaBJieHHeM JABUXKEHHs! TOA3EMHBIX
BOJ (BOCXOAfIHE MJIM HHUCXOASIIHE HCTOYHHKHU), MOIIHOCTBIO
HAHOCOB, MPHKPBIBAIOLIMX BOJOHOCHBIE HOPOJbI, XapakTepoM
H BOJOOOWIHMEM OTHEJILHBIX HCTOYHHKOB ¥ T. H. KanraxkHsle
COOPY2KEeHHUsI NOJIKHBI ObITh JOCTATOYHO NPOYHBIMH U NPOCTHIMHU
M BBINOJIHEHBI U3 MaTepHalioB, He YXYIWAIUX KayecTBa
BOJABI, OOBIYHO OHH YCTPAUBAIOTCsi M3 GETOHA HJH Kene3obe-
TOHA, peXke U3 KaMHs WJM KHpruya (NpUMeHeHde JJIsi STOH
HeJy jgepesa He PEKOMEHAYeTCs).

B nmpocreiinmieM ciyyae KanTax IpEACTaBlsfieT KaMEHHYIO
aBpoCcKy, VJIOKEHHYI0 Ha OUWAILIEHHYI0 OT HAHOCOB IOBEpX-
HOCTb KOPEHHBIX BOJOHOCHBIX IOPOX: B 00Jiee CJOKHBIX CJIy-
yaAx JUis KanTaxa ycCTpauBalOTCsi CllellHaJjbHble BOILOCOODHBIS
KaMepbi-KosioAisl. Kpome TOre, BO MHOIHX CJiyyasix NpH
Kanraxe HCTOYHHKOB HaXOJNSIT INPUMEHEHHE: B BOCXOJAIIUX
MCTOYHHKAX — ONYCKHbIe KOJIOIAUB U B HHCXOAAIIHX HCTOYHH-
KaXx — TpauillefiHble BOAO3a00pHI.

[TIpu ycTpoiicTBe KanTaxell B TPEUHHOBATHIX CKAJBHBIX
1:0poJax IpHEM BOJbBI BO3MOXKEH HeNOCPEeHCTBEHHO yepes BOMO-
fipUeMHbIe OTBEPCTHSI KaNTaXKHOrO COOpyXKeHHs, 6e3 mpuMene-
nusg QuisTpyomeldt o6cwmkd. IIpy mpHeMe ke BOABI M3 mec-
yaHbiX (2 HHOTZA M M3 rajieYHHKOBBIX) TOPOJ, KOrja BMecTe
¢ BOJOH BO3MOXKEH BHIHOC B KalTa) MEJKHX HaCTHI TPYHTA,
HCOOXOIMMO TIPUMEHSIT (PHIABTPYIOUIHE OOCHIIKA.

Hpunnyn moxnbopa martepuana Ajs (HILTPYIOMIMX OOCHIIOK
“MAJOTHUCH WJH IUAXTHHIM KOJIOHLAM ([IPH KanTa)Ke BOCXOAs-
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IMX HCTOYHHKOB) MJM K€ TOPH30HTAILULIM BOA03abopan (mpu
Kanraxe HACXOLSIUIKX HC10UHHKOB).

Ilpu ycrpolicTBe KanTa:KublX COOPY2KEHMEH CACAyeT Lpeny-
CMaTpPHUBATh:

a) THIATeJBHYIO 3aJe]Ky HX BOJOHEHPONHLAeMbIM MaTepHa-
JoM (manpuvep MATOH KHPHOH IVIMHOII), HpensiTCTBYIOLLIUM
IPOHUKAHUIO B KallTaXX BCSIKOTO poja 3arps3HeHuf (9KpaHH-
poBaHue);

0) ycrpoHCTBO BeHTHJALMH B LeJafx YIydlleHHs KauecTsa
BOJAbl B KanTame (YCTAHOBKA BEHTH/SLUKOHHBIX BbITAKHDBIX
py0);

B) Mephl, o0eCrniednBaloiie yYaCTKKU paCloJIOKeHHs KanTaxX-
HbIX COODYKEHMH OT 3aTollJIeHHS HOBEPXHOCTHBIMH BOJAAMH
(oOBasioBanue), )

r) Mepbl I/ 3aLiUThl OT NPOHHMKAHHs B KalTax HAaCeKo-
MBIX, 3MeH, fulepull U AP. (IOCTAHOBKA METAJLIMYeCKUX CETOK),

N) Mephl, NpeAOXpaHsAIO{He KalTax OT NpoMepsaHus (Jo-
CTATOUHOE 3arJayOJeHHe MM HOJACHIIKA).

Yerpo#CTBO KalTaxa HE JOJIKHO BBI3bIBATh IOANOpPA
B NOTOKe MoA3eMuBIX BOA. KpoMme Toro, kanrax cjenyer pac-
mojlarath Ha 3aBCAOMO YCTOMUYMBBIX YyyacCTKaX (B OTHONICHHH
00pa3oBaHusi ONMOJI3HEBBIX AedopMaliuil, oOBaJbHEIX sIBJICHHUH,
MPOMOHH, pa3MblBa OBparamM H T. IL).

Bo mMuOrmx cayyasx OTH€/NBHO YyCIpaHBaeMmble KafiTaxH
Ipu GJM3KOM HX PACHOJIOKEHHH JAPYT OT Apyra LeJliecoo06pa3Ho
OOBEJUHHTE B €JHHYID CHCTEMY ¢ OGIHIMM BOXOCGOPHBIN
pesepByapou.

2. Tunbl KantaXXHblX YCTPOUCTB

Tuner xanTaXHBIX yCTPOHCTZ pPaCCMOTPHM OTAEJIBHO st
IBYX OCHOBHBIX TpyHIl HCTOYHHKOB ( BOCXOASINUX W HHUC-
XOMALLUX).

a) KanTaX BOCXOASUHUX HCTOYHHKOB

Bocxonduine HCTOYHMKM 4ailic BCEro NPHYPOUYEHbl K Tpe-
IIHHOBATHIM CKaJbHbIN 1I0POJAAM; 3HAYHTENLEO peke MoL00-
HOrO THHA HCTOYHHKH BCTPEYAIOTCAd B IECUYaHLIX BOJIOHOCHBIX
njactax (B mocJaeqHeM cJjyyae OHH IIPHYPOUYEHBI OOBIYHO
K TOHHKEHHMAM BOJOYIOPHOIrO JIOXKa, NOJACTHJIANIIEro BOLO-
HocHbII maacr). Tak Kak B BOCXOAALLMX HCTOYHHKAX HMeer
MECTO BEPTHK4IbHOE ABHMKCHHE [10/I3CMHLIX BOJ (CHH3Y BBEpX),
TO HOpHeM MX KalTa)KeM OCYyLIeCTBJsAeTCH uepe3 AHO ToO-
CJIeJTHETO.
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B TtoM cayudae, ecan KarTdpyeMbifi BOAGHOCHDLII ropu3oHT,

MPUYPOUEHHBIH K TPEIIHHOBATHIM

Bepmunansaen paspes

Puc. 88. [Ipocrefiutnit T Kanra:a BOC-
XOAALIEro MCTOUHHKA:
{ — 3aCBHIAKA U3 MECTHOTO TIPYHTa; 2 — rAUUAHBIH

sxpad; 3 — mogopasbopuas Tpyba; 4 — BeuTnad-
HnoHHad BHTE:KHag TPyba

Al

»,"

ny

A, tyb

”

CKaJjbHBIM IIOpOJAM, TpH-
KpLIT HEBOJbUINM CJI0eM
Hanocos (no 2—3 M),
MOxeT OblTh HPHMEHEH
mpocTeiuui  THI  Kall-
TaXKa M3 KaMeHHOH Ha-
6pockn (puc. 88). Ilpu
GoJsiee MOILLHOM HCTOU-
HUKe ueaecoodpasHo
ycrpoiictBo  Gosee  €O-
peplIeHHoro Tuha Kai-
TaXKHOTO  COOPYKEHUS,
cHabGXeHHoro AJd oca-
KJeHna B3BELIEHHBIX B
BC/€ YaCTHI W peryJu-
popanus  BOAOpasdfopa
creunaipHOfl  KaMepoi-
KoonueM 3 OeToHA
WK Kese306eToHa (puc.
89); momoOHOro THIla Ka-
Mepbl MOLyT ©ObiTb BLI-
MOJHEHbl TaKKe M3 Ka-
MeHHOI MM KHPIHUHOI
KJ1A1KH.

ITpu ®amraxke mecya:
HBIX BOJOHOCHLIX TODII-
304T0B (HHOTAA H BOJO-
HOCHBIX TOPU3OHTOB,

aLan g n . n. 0.0

Puc. 89. Bopoc6GopHas Kamepa npH KanTaxe BOCXOAslleTO MCTOUHNKA
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[IPHYpPOYEHHBIX K TPEUIHHOBATHIM CKAIbHEIM IIOPOJaM) MHPH-
KPBITBIX MOIUIHHIM CIOEM HAHOCOB, CJEIYeT MPUMEHSATh OHyCK-
Hble KOJIOAIB! (oM. BhIlIE).

6) KantaX HEHCXOASI[KX HCTOUYHHUKOB

Hucxonsuige HCTOYHHKH BCTPEYaloTCs IO CKJOHAM IOp
H peyHbIX JOJHH, IpH [DPEHHPOBAHHM MMM HEHAlOPHLIX BOJ.
B ToM cayuae, Korjga KamTHPYeMbid BOJOHOCHBI TOPH3OHT,
NPUYPOUYEHHbIH K TPELUIMHOBATHIM CKAJIbHBIM TOPOJAM, HMEET
JOBOJILHO MOIIHBIE M KOHILEHTPUPOBAHHBIH BBHIXOJ BOJBI HA
IIOBEPXHOCTb, BO3MOXKHO HNPHMEHEHHE KaNTaXXHOH KaMephl-
KOJIONI[a C BOAONPHEMHBIMH OTBEPCTHAMH, YCTPOSHHBIMH B ee
3annell creske (puc. 90).

Ora Kamepa MOKET ObITh

BBIMTOJIHEHA KaK U3 6eTo- Lg

Ha HAE Xeje300eToHa,

TaK U U3 KaMeHHOH HJIH A R
KUPIHYHOH KJIaMKH. 'NNNNILE NN

[Ipr xanraxe HHU-
CXOASULEer0 HCTOYHHKA,
BRIXOAALLErO U3 Ilecua-
HOrO MJ1acTa, BO MHOTHX i
CJlyuasix BOBMOXKHO orpa- ____

HHYHTBCS — YCTPOHACTBOM TESERE
HPOCTEULIETO THIA KA~ p,. gy Bojoc6opras xanepa Npu Kam-
Taxa, NOKA3aHHOTO HA  raxe HHCXOAAWETO HCTOUHHKA, NPHYPO-
puc. 91, B KOTODOM BO- ueHHoro k TpPEUHHOBATHM CKaAbHBIM
Ja [OoCTymaer u3 BOJAO- nopoiamM

HOCHOTO CJIO B BORO-

NPHEeMHHK, 3al0JHEHHBIH (QUIBTPYIOLIMM MATEpHAJIOM, H Bbi-
BOAMTCH TO TpPyOe HA NOBEPXHOCTb 3EMJH.

B rom cnayuae, Korja mo CKJOHY BHIKJIHHHBAETCHA IPUMEPHO
Ha OJHHX M TeX e OTMeTKAaX 3HAYUTeNpHOe KOJHYeCTBO
HEOOJMbIIHX HCTOYHHKOB, HHOIZA I11eJ1eCO00Pa3H0 KOHI(EHTPH-
poBaTh HUX BHIXOJ B OJHOM HYHKTE MyTeM YCTPOHCTBA IUNYH-
TOBBIX OTKPBIIKOB (puc. 92) My NPONOJBHO DACIOJOKEHHBIX
GeTOHHBIX W/ KaMeHHbiX CTEHOK [HHOTJZa C YKAAAKOH B HX
OCHOBAHHH C BEPXOBOH CTOPOHHI BopocGOpHBIX TPYD (pHc. 93),
HampasJsIOLHX BOAY K BOIocOOpHO# Kamepe].

Ecin BOjOHOCHBIA IJIACT CKPLIT T10J MOUIHBIM CJIOEM
HAaHOCOB M TOJ3EMHbie BOJABl KOPEHHBIX MOPOJ, (QUILTPYACH
yepe3 HHX, 0Opas3yloT TIpynny MHOTOYMCJIEHHLIX HCTOYHHKOB,
BbIXOJSIIUX HA pasHbiX OTMETKaX, KalTax HX HHOrJa LeJe-
coo0pa3Ho NPOBOAUTL MNYTEM YCTPOHCTBA HHIHMBHAYAJbHBIX
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rpaHwelinoro Bojosadopa u Bo1ocGopHOH KaMephl



(mnm xaxjiere MCTOWMNMKA) OGIENIOK, OGDBEARMMEMLIX IPH
NOMOIIA BOJONPOBOAHEIX TPYO B €AHHYIO KANTAXKHYIO CHCTEMY,
cOpacriBaOlyl0 BOAY B ofunit pesepsyap. B stom cayuae
pesepsyap CJelyer pacmoJiaraTh Ha HanboJiee HHU3KHX OTMeT-
Kax ¢ TeM, 4To0Onl 00eCHeyHTh TNOCTYIJIEHHE B HEro BOJH H3
OTHENBHBIX KallTaxkel CaMOTEKOM.

B cayyae oOTCYTCTBHSI SICHO BBbIPaYKEHHBLIX BHIXOJOB BOML!
Ha CcKJoHe (HCTOYHHKOB) WM BHIIEPIKAHHOTO 3aJleraHusi mecya-
HOro BOJOHOCHOIO0 N/aCTa, KanTax MOXKeT ObTh OCylie-
CTBJIEH IPH NIOMOUIH TOPHU3OHTAJNLHBIX BOA03a60OpPOB TpaHUIEH-
Horo Tuma (CM. Bhlllle) CO COPOCOM BOABI B OOLIYIO KaMEpy
(puc. 94).

JIeOHT KantaskKHOrO COOPYIKeHHs OIpelNesseTcss Mo HpH-
BEJEHHLIM Bbllle (opMyaaM Jns UIAXTHHIX KOJOJLEB HJH
IOPH30OHTANBHLIX BOA03a60pOB B 3aE.CHMOCTH OT TOrO,
K KAaKOMYy H3 YKa3aHHBIX BhIlIE THIOB BOJ03a60poB HAHHBIH
Kanrax OJHxKe MOIXOJHT.

F'nasa Xl
BBIBOP THIIA BOJAOINOIXIBEMHHKA

Buifop THHA BOLONONBEMHHKA B BON03a60pax, SKCITOATH-
DYIOUIHX NOA3eMHbIe BOJABI, ONpeHessieTcs:

a) THIIOM camoro Bojgo3aGopa — 6ypoFrbie  CKBaXHHBI,
OIaxTHBIE KOJOAUBI H BOAOCGOPHBIE KaMephl;

6) r1y6uHOH 3aneraHuss JAMHAMHYECKOro YpPOBHA BOAB
B BoHo3afope Npu 3KCIIOATAIHH;

B) Tpe6yeMOli NpPOH3BONMTEJILHOCTBIO BOJ03a60pa;

r) nuametpoM obcafueix TPy6 (/A GYPOBHLIX CKBAXKHH).

Ins mombema BOAB H3 GYPOBHIX CKBaKMH MOIYT CJAy-
KHTh DYYHblE, HEHTPOOEKHble, TPHBOGHbIE TOPUIHEBbIE HJIH
LITAHTOBBle HACOCH HJIH JKe 3PJHQTHI

B cayuae nersmyGoxoro saneranus JHHAMHYECKOTO YPOBHS
BOIbl B CKBaXKWHE, T. €. B TNpelienax BBICOTH BCaceiBaHHa (He
Gomee 6 M OT HOBEPXHOCTH 3EMJIM MJH TOJa LIAXTH), CJe-
AyeT MPpHMEHATSH:

a) Ipd MaJofi TPOU3BONHTENHHOCTH CKBAKHHBI — PYUHBIE
Hacocel (npunoxenue I);

6) npu GOJBIIOH NPOH3BOXHTENLHOCTH CKBAXKHHBI — HEHT-
poGexunle (mpunoxenne II) wim mnpuBONHBIE MOpUIHEBHIE
HAacoCHl TopH3oHTAaJLHOrO THna (npunoxenwne II).

Crefyer oTMeTHTh, WTO IpelleXbl TPUMEHEHHsS UEHTPOBGEX-
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HBIX HACOCOB MOrYT ObiTh HECKOJBKO PACUIHPCHBl 33 CUET HX
VCTEHOBKH B crenuanbbele maxthl. OgHaKo ravOHHA WaxXT
o0bluHO He mpessbiuaet 10 # OT MOBEPXHOCTH 3eMJH, TaK Kak
npd Goabwmioff uX ray6UHe HACOCHAs YCTAHOBKA mpHoGpeTaeT
JOBOJILHO  CJOXKHBIH  XapakTep (TpedyeT HCKYCCTBEHHOrO
OCBelleHUsT M BEHTHJIALMM, @ HWHOT/AAa BOJOOTJMBEZ H OTOILIE-
nug). LlenTpo6exHbie nacockl 06BUHO pPaBoTalOT WM OT
LKBUraTens WY e OT 3JeKTpoMoropa (UTO npu HAJIUYHH
3JIEKTPOSHEPruH TMpeaNnoyYTHTENbHEeE).

B cayyae GoJsee ray0okoro 3ajieraHus JHHAMHYECKOro
YPOBHA BOJBl B CKBaKHHE, T. €. 33 TNpeesaMH BBICOTHI BCa-
coiBaHudA (60/ee 6 M OT MOBEPXHOCTH 3eMJAHN HJH OT IoJja
IIAXThI) HEOGXOAHMMO TNepeXOAHTh Ha INpHIeHeHHe:

a) Nipu HeGOJbIIOH TPOU3BOJAUTENLHOCTH CKBAXKUHBI — HA
r1y0OKOBOJHbBIE HITAHIOBbiE HACOCHI;

6) mp# GOJIBUIOH MPOU3BOAHUTENLHOCTH CKBAXKHHK — Ha 3p-
JudTel HIH -rIyOHHHBIE HeHTpoOexHble Hacochl Thra ®apxko.

I'ny6okoBogHBIE LITAHTOBBIE HACOCH MAIOT BO3MOMKHOCTD
IPOH3BOJANTL TMOABEM BOJAB C JIOGOH, NPAKTHYECKH HenGXo-
JUMOH TJIyOHHBI W3 BOJOHOCHBIX CJIOEB HeGOJBHION MOHIHO-
CTH, T. €. IPH HHU3KHX JHHAMHYECKHX VPOBHAX BOABI B CKBa-
&uHe. K HemoCTaTkaM uX HeoOXOTUMO OTHECTH He TOJBbKO
MaJjyl0 HPOU3BOJHTENLHOCTh, HO TaKyKe M OBICTPOTY H3HAIIH-
BaHHa (4acTeIfl PEMOHT).

OTkauka BOJB INTAHTOBBLIMH  HACOCAMH TIPOM3BOJIMTCA:
npu HeGoJBIINX AMaMeTpax puauuapa (mo 3 ) or Ganaucupa
BPYYHYIO, @ TpH Goasmiux (CBhime 4”) — apH MOMOINUM Hacoc-
Heix gebenox (mpunoskenue IV). Ulranrosrie Hacocwhl AuaMer-
pom cBbite 87 BBHAY OGOJMBIIOH TSKECTH H TPOMO3AKOCTH
FapHHTYpPbI, B OCOGEHHOCTH B TJIYGOKHX CKBaykKHHaX, TpHMe-
HATH HE pPEKOMEHIYyeTCd.

IlpousBoauTensHOCTS MITAHIOBLIX HACOCOB, 3aBHCAMIAS OT
AMaMeTpa NWJAMHApa, OT UuHMCcja KauaHHd H  JJIHHBl XOJa
TOpIIHS, CPaBHHTENRHO HEBHICOKA (mpunoxkenue V).

OpaudTH RalOT BO3MOXKHOCTE MOTHHMATH BOAY, COmepXKa-
HIYI0 3HAYMTETbHOE KOJMYECTBO B3BeUIICHHBIX WaCTHL, H
1103BOJIFIOT YBEJUUHBATH MPOU3BOIUTENBHOCTH BOJONCIBEMA
B mpopecce 3sxcmioaramuu. Bamecte ¢ teM caexyer oTMme-
THTb, 49TO MPOU3BOAUTEJBHOCTH 3paudTa TPYLHO MOANAETCA
peryJupoBke.

I'ny6ura ckBaxuHBL, HeOGXOMIHMas A/ HOpMANbHOR paboThl
spaudTa, MokeT OBITH OIlpefiesieHa mo dopMyJe:

I>h(1d-a)B & (106)
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rae h—raybrHa AMHAMHUYECKOTO YPOBHA OT TOYKH U3JUBA B A
a — Ko3dUIHEeHT, 3HAUeHUd KOTOPOrD pEeKOMEeHIyeTcs
ripuauMate: a) npu h=15—20x a=2, 6)npu h >
> 15—20 #, a=15.
Iny6una morpyxKeHus BO3AYUWIHKEIX TPYyO HOA BOAY ollpe-
JeJdercst no popmy.Je:
H = ah. (107)

Pa3nuuator ABe CHCTEMB pasmenenus 3pauTHEIX TPYO:

a) HeHTpaJbHas, NPH KOTOPOH BOBJIyIIHAS KOJIOHHA Tpy6
pasMeljaercs BHYTPH BOJONOAbeMHOH, H

6) cucrema «pamoms, TIPH Kotopofi BosAymHas Tpyba
MPOXOJHT CHAPYKH BOJOINOABEMHBIX.

B 3asucumMocTH OT TMpPHHATOH CHCTeMBI pasMelleHHsS
spaucTHeIX TPYO B CKBaXKHHe H TpeGyeMod €e NPOH3BONH-
TeJHHOCTH NPOM3BOAUTCH TOAGOP MAHMAMETPOB 3PAHDTHBIX
1py6 (mo Tabn 23).

Taénuua‘ﬁs

P PP e - Y

Tpn ueHTparbHo# cHcreMe - I'Ipn pasvememm aprmiwaxx
_pasMelleHns spmq)mux prﬁ py6 .psmom _
. NpOM3BORHTERB- | . _ |IpOM3BOAMTENb-
ngmjel;ropwzgy 6 HOCTH OTKA4KH nusbze!ggvgiy % |'Hocts oTkauKu
| mfuac_ ) VT | B Mwac
BOJO- i ! BOMO- BO3-
NOL'bCM- Boglé%m OT RO | mommeM- | ayw-| oT RO
_mow | U Lol wolt lmoltl 1
3 1Y/, 12 13 1 1, 1,4 1,6
4 13/, 30 35 11/, 3/, 4 ]
5 2 40 50 2 1 7 8
6 2 65 80 3 11/, 20 25
8 3 110 150 4 11/s 30 40
: 6 2 85 100
f

JlaBjernne cxatoro Bosjayxa (B arMmoc(epax), morpebHoe
nast paboTwel  3pAUGTHOA YCTAHOBKH, ONpCHeNdercsi NyTeM
Nenenusi Ha 10 TayOHHBI TOrPYXKeHHs BO3AYIIHBIX TPYO
B BOJY, BBIpasKeHHOH B MeTpaX, CUMTas OT YpOBHS BOMBL

Ilpu pacuere 3piu(THOH YCTAaHOBKH MNPOU3BONUTENBHOCTD
KoMIpeccopa (pacxojy BO3Ayxa), B 3aBHCHMOCTH OT BBICOTHI
Iof’b€éMa BOABI, OPHEHTUPOBOUHO MOKeT OBITh OIfpelejieHa
no rtaba. 24.

218



Tadanua 24

Bricora

noavema 5 7 110115}2025130|35] 40 | 45 | &0
BOAK B Af

Pacxon BO3-
nyxa s 4383 [2,1—]25—|25—136 14,2 148 (53

\ 58 {65—|7,0—!7,5—
1 #3 Bonu 251 281 3.1

78 85| 90

IMogbem BOAB W3 IIAaXTHBIX KOJOAIEB B MpocTeilleM
clydae MoxeT OBITB OCYIIECTBJIeH GafbsiMH:

a) npu rxy6ume moanexa xo 10 # npu nomomx 6A0ka;

6) npd raybune moabema A0 20 4 mpu MOMOWH PYYHOTO TrOPHU-
30HTaABHOrS BOPGTa;

B) mpH rayGune noabeMa cBbiie 20 # NpH IOMOLIH PY4YHOro
KOJeCHOro BopoTa niH xabccraHa

Ilpu Gosee CoBeplieHHOM BOIONMON'BEME MNDHMEHSIOT:

a) pyuHble HaCOCHI;

6) wranroBele iacochl, pa6oraiolue OT JeGeAKH, HJIH
nopiiHeBble Hacochl «Kpacuwifl @aken» ¢ pyuyHo# KayaJkoH
HJIH KOHHBIM NPHBOLOM;

B) HeHTpoGexHble HacocChl, paGoTalomue OT JABHraTens
HJIM 3JeKTPOMOTOPA; B IOCJeNHee BpeMs HAYHHAIOT MNpUMe-
HATh BETPOJBHTaTEJH.

Hnsi noabeMa BOABI W3 IIAXTHBIX KOJOJIEB HAXOJAT
TAKXe INpHUMEHeHHe SYeHCTO-JCHTOUYHbIE M CHHUPAaJbHO-UETHbIE
BogonprueMuuku tHna Hlen-uauc.

B rpynnoseix Box03aGopax, COCTOSUIMX U3 pana OypoBLIX
CKBAXKHWH HJHM IIAXTHBIX KOJIOJAUeB, 0o0benHieMbix eIuHOH
BCacblBalollledl JIHHHeH, MOTYT HafTH NpPHMeHEHHE MPUBOJHBIE
NopllHeBble HJH MeHTpoGexHBle Hacochl, pafoTaiomive OT
ABUTATeNs HJIM JMeKTPOMOTOpa, a HHOT/Aa H CH(OHNHI.

Ons nmoabeMa BOABI H3 BOAOCOODHLIX Kavep TPHMEHSIOT
py4rible HWJAH LeHTpOOeKkHble HACOCHI.
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40 92 | 3206 | 95 | 570360 —  — | — | 50
I
24 20 | 1450 45 | 670X 450 - — — | 100
&5 32 | 3000 | 23 |600X 420 -- — — 71
84 27 | 1450 16 — ‘[ — — — 182
} 90 30 | 1457 | 20 | 802580 — @ — — | 19
150 24 | 1450 | 22 |980x 740 — @ — — | 314
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180 40 | 1450 | 40 | G4OXTOD — — | 218
300 45 | 1450 | 85 [12009C0: — i — — | 510
2041 16 | 1450 292 — 810 | 1300 | 490 | 175
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