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NMPEAMCNOBME

B coorsercreud ¢ OCHOBHHEIMH HanpasJe-
HHAMH SKOHOMHueckoro H couuanpnoro paseutua CCCP ua
1986—1990 roan u na nepuon Ao 2000 roja, yTsepi/ieHHb-
M XXVII cweanom KIICC, B nameii crpade Beiaercd WIH-
POKOE NMPOMLILIJIEHHOE H XKHJIHIIHO-rpaXKA1aHCKOe CTPOHTE/Ib-
ct80. OHO HEPa3PHIBHO CBA3AHO C PasBUTHEM BOJOCHALNKE-
1iAdA, KOTOpPOE B 3HAYHTE/NLHOH CTeneHH OCHOBAHO HA HCMOJIb-
30BAHMH NOJA3eMHBIX BoJd. B Hacroduiee ppeMs SKCmjayaTa-
und BOMNOHOCHBIX NJIACTOB BejleTcs rJaBHbiM o0pasoM ¢
npHUMeHenueM B0j03a60poB BepTHKaAbHOro THNA. [lph 3TOM
yanboJjiee pacnpocTpaHeHHBIM BHJIOM B0j103aGOpOB ABJAAKOT-
ca OypoBbie BOAAHBIE CKBAXKHHLI, KOTOpbie OTKauHBAIlOT BO-
1y H3 BOAOOGHJBHBLIX NecYaHblX H MeCYaHO-TaJeyHbIX IpyH-
108, OfHAKO TaKHe IHAPOreoJOrHYEeCKHe YCJOBHA HMEKTCA
naneko He sesje: Hambosee pacnpocTpaneHsl c/1abonpoHH-
naeMble H MaJOMOIIHLIE BOAOHOCHBIE MJ1acThl, OTOHpATh BO-
fy H3 KOTOPHX C HCMNO/bLb30BAHHEM BePTHKAJbHBIX CKBAMHH
3a44CTYI0 HE3KOHOMHYHO HWJH BooOHle HEBO3MOMKHO.

B Takux cayyasix NpUMEHAIOT B0j03a00pH NOJA3EMHBIX
BOJ, C FOPH3OHTAJBHON BOAONPHEMHOI 4aCThIO, HMEIOLLHE 6o-
Jie¢ BHICOKYIO BOJO3aXBaTHYIO Crnoco6HOCTh. DyAyuH Heruy-
GOKO 3aJI0MeHHBMH H JIOCTATOYHO NMPOTAXKEHNbBIMH, OHH NMO3-
BOJISIIOT SKCIJIyaTHpPoOBaTh HeboJibliHe BOAOHOCHBIE MJACTH
MaJofl BOAOTIPOHHILIAEMOCTH.

Oco6oe MecTo cpejiH FrOpH3OHTaAbHLIX BOA0326opoB NOA-
3eMHLIX BOJ 3aHHMAIOT Jy4yeBsle B0J03a060phl, KOTOPhIE MPea-
crapasioT coboil paiHaldbHyl0 CHCTEMY TOPH3OHTaJbHBIX
CKBAJKHH, CXOASIMMXCA B UEHTPaJAbHO PAaCNONOXKEHHOM BO-
nocGoprom konoaue. OxsaThiBas 3HAYHTEbHYIO NO BEJIHYH-
He 30HY BOJOHOCHOrO rnJjacra, OiH cnocofubl OTKAYHBATH
Gonpiine o00beMbl BOAL, 4YTO OOYCJIOBJHBAeT HAAEKHOCTD
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BoflocHabkeHns KpynubiX BojonoTpeGureneil. B 1o xe Bpem1,

obsanasi JOCTATOUHON KOMNAaKTHOCTLIO, JydyeBne Bojpo3alo-
pu sddexTnsHo paboTaioT H B MaJOMOIIHBIX BOAOHOCHBLIX

njacrax, obecneyupas nojaady HebOJBIIHX KOJHYECTB BOADLI
(Hanpumep, AJf CENbCKOX035IHCTBEHHEIX 1eJeil i B nacTOHLL-
HOM BONOCHAOMEHHH).

[Inpoko npumensioTCs rOPH3OHTANABHLIC H JIy4eBLIE MPO-
MbILLEHHBIE B TOPOJICKHE JpeHaXH, BXOAsIlHEe B CHCTEMY
HHIKEHEPHOH 341IHTH TEPPHTOPHA OT MOATONJEHHA NOJ3eM-
HLIMH BOLaMH, a Takxe B JPyrix o0aacTAX BONONOHHIKe-
HHSl B ocylenus, B crecHeHHHX YCJOBHH#X MJOTHOH 3a-
CTPONIKH JyyeBhle JApeHaX<H, sakaajiniBaemble Oectpamniueii-
HEIM cnocolGoM, HaxoasaT Bcee Ooabluee pacnpocTpaHeHHe.
Ocobenno onHH 3QpexkTHBHE B Y4CTO BCTPeYaiollHXCHA CJha-
GonpoHHILaeMLIX TPYHTaX.

B npeasaraemoil yHTaTeMI0 KHATE MPHBEJEHH Pe3yJbTa-
Thl aHajgusa H o6o6uleHns oTeuecTBeHHOro H 3apybexHoro
ONbITa NPOEKTHPOBAHHA (B TOM YHCJE pacyera), CTPOHTE/b-
CTBa H HCCJeAOBaHHIl TOPH3OHTAJNLHBIX BOJA03a0OpoOB H JHpe-
Haxel. B "ell moasonarca uroru 6onee uem ABAAUATHNATH-
JeTHEH HayduHO-HCC/1eA0BaTe1bCKOH, NPOEKTHONH H NPOH3BOA-
cTBeHHOll paboTel aBTopa B 3TOH ObGnacTH (nepsast H3 ero
KHHr BulLia B cBet B 1962 r.) ™.

KnHra colepXHT pe3yJbTaThl TeOpeTHYecKHX paspabo-
TOK B obGsacTn (HALTPALHOHHOIO pacyera pajvalibHeX CH-
CTéM TOPH3OHTAJBHBIX CKBAMHH KOHEYHOH JJIHHBLI, KOHCTPY-
HPOBAHHUA BOAONPHEMHON vacTH JyuyeBwX Bojo3abopos, sa-
fopaTopHLIX H  NPOH3BOJACTBEHHBIX IKCNEPHMEHTAJbHLIX
paboT B rPYHTOBHIX JIOTKAX H Ha CTPOAUIHXCS H AEHCTBYIO-
mux sogosabopax.

Ilpun unenocpejacTBeHHOM Y4A4CTHH aBTOpa MNPOEKTHPOBA-
JUCh W CTPOMJIHCL JyueBnie Bojo3abGopu B Pycraen, Yie,
Ilense n Apyrux ropojaax, a takxe Obl COCTaBJEH THIOBOH
NPOeKT Jiyuesoro Boao3abopa, BHIMYUEHHBIH HHCTHTYTOM
ColosrunpoBoaxo3 B 1985 r. Dt marepHaln Takke HAUIH
OTpaKeHHe B KHHTE,

B cBSISH ¢ aKTYaJbHOCTHIO MpolJeMb B MOCJAENHHE TO-
Ikl MpOBENEHH MHOTOYMMCJIEHHLIE HCCAeLOBaHHA H onybaH-
KOBaHBEl HX Pe3y/bTaThl M0 BOMpPOCAM pacuera H Teopernye-
cKoro o60CHOBAHKHS KOHCTPYKUHiA BOA032a0OpPOB M ApeHaxKeil.
B ToO e BpeM#s CyUeCTBYET H3BECTHOE OTCTABAHHE B PasBH-

* I, A. Paaymos. Jlyuenne BoposaGopw A BogocHabienns ros
pozloB B npoMuiudennocti. — M.: Munkomxos PCOCP, 1962,
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THH METONOB HX CTPOHMTE/NLCTBA, YTO OTHOCHTCA B HanbOMb-
el creneHd K NPOKJAAJKe FOPH3OHTAJILHLIX (QHALTPOB JY-
yeBbIX Bojao3abopos. Ilostomy aprop cues cBouM JIOJTOM
YIeJIUTh 9THM Bonpocam ocofoe BHHMaHue.

Tak kak coopy:enue Boao3abopoB H apenariel — KOM-
NJieKcHaa 3aflaya, AJA ee OCBelleHHA NPHB/JEeYeHH pa3Ho-
obpasnbie caeeHHA H H3 CMEXHLIX obJgacTed HHIKeHepHoro
nesa: OGecrpanuiefitol npokjaajakud TpybONpoBoaOB, YCTPOH-
CTBA OIMYCKHLIX KOJOJieB (KeccoHoB), THAPOMEJIHOPATHB-
HOro Apenaxa u T.A. Caeayer OTMeTHTh, YTO BOMPOCH IMpPO-
eKTHPOBAHHA, pacyeTa H CTPOHTENLCTBA TrOPH3OHTAJbHOIO
Apenaa Ha opolmlaeMbiXx H OCYIIaeMBIX 3eMJiAX B AaHHOM
cjyuae He paccMaTpHBAIOTCH, NOCKOJIbKY HMEIOT CYIecTBeH-
Hbie OTNHYHA OT ApeHa’ka 3aCTPOCHHLIX TePPHTOPHH.

Kuura sanucana B ¢opme, yro6HOll AJf NMOJAL3OBaHHA
B HH)XeHepHOH NpakTHKe, B YACTHOCTH, KPOME pe3y./bTaTos
HAyYHLIX HCCJAEGAOBAHU OHA CONePHUT H crnpaBo4yHo-HHGOP-
MALIHOHHBIT MaTepHaJs, KOTOPLlil MoXer ObiTh TMOJe3eH NPH
NPOEKTHPOBAHHH W CTPOHTEALCTBE.

ABTOop BLIpa)kaer MCKpeHHI00 6JiarojapHocTb J-py reo.-
MHHepaja. nayk, npod. JI. C. $3Buny 3a neHHLE COBETH
H TMOJe3HbIe 3aMeuanus, cielaHlibie B mpouecce peLeHsu-

POBAHUA KHHIH.



Frnasa 1. TMNbl U KOHCTPYKLIMH
FOPH3OHTAJIbHbLIX BOQO3ABOPOB
W APEHAXKEH

1. PaaguTHe CTPOMTENLCTEE,
NPOEKTHPOBAHMA M MCCMeoBaHMH

B O6nacTH ropH3IOHTanNbHLIX M ny4esbiXx
Bogo3abopoB M gpeHa)ex

B wucropunm pycckoii rHAPOTEXHHKH TOpH-
30HTaJbHbie KanTaXKHpie M JpeHakHele COOpYXMKEeHHHA H3Be-
CTHH C JApeBHEflInX BpeMeH. ApXeojoruyeckHe HccjaeaoBa-
HHSl, NpoBefieHHbe Ha Teppuropun Gusuero Bennkoro Hos-
ropoja, nokasaJji, 4To rOpPHIOHTAJbHBIE [iepeBAHHLIE JpeHa-
¥H, BHMOOJHEHHBE H3 LeJbHEX J0j0jgennX OpeBeH HJIH KO-
po6uaTHX AOMATHIX JOTKOB H TPyl, HIHPOKO HCMOJb30BA-
JIHCh JAPEBHHMH CTPOHTENAMH /st BOAOOTBeAeHHH H BOJO-
cGopa. C nasHHX BpeMeH Ha cesepo-zanaje Pycu aad
yCTPOiicTBa FOPH3OHTANbHHX JpeHarKeH H KanTakeHd npume-
HAJHCH TAaKIKe JiepeBsiiHbIe COOpYXKeHusi B BH/IE GepecTsHbiX
Tpy6, (paliHHHEIX, JKePAAHBIX H APYTHX DPOCTEHIIHX BOAO-
OTBOJ0B H BOAocGOpOB.

lMosnuee ropusoHTanbHEe KanTaxu Hanbonee IUHPOKOE
npHMeHeHHe HAallJH B pycckom (opTHOHKAUHOHHOM HHIKe-
HepHOM Jene AJs BOoAocHaG)KeHus Kpenocreil BOAOH H3
BOAOCGOPHBLIX TAHHKOB: JHHEMHBIX HH PaAHalbHbIX NOA3eM-
aux wronen u raaepeii. B XVIII—XIX BB. BO MHOTHX Ty-
Gepuusax Llentpaasnoit Poccun npHMeHsiIHCh JJisi BOJOCHAG-
JEeHHA Noj3eMHble (HABTPaUHOHHLIE BOA03a00pLl, KOTOpLIE
CTPOHJAHNCH OTKPHITHIM CNOCODOM.

MurencHBHoe pasBHTHE FOPH3OHTAJbHBIX H HAKJIOHHHIX
ckpakuu Havanoch B XX B. Ono OHAO CBA3AHO C YBEJH-
yennem Hedrenobuiun B CIIA. Bnepewe wmuorosaGoiitoe
GypeHue ABYX HAK/IOHHO-TOPH30HTAJbHLIX CTBOJIOB, AONOJ-
HABIIHX BePTHKAJbHYIO He(THAHYIO CKBaMKHHY, ObLIO ocylle-
cTBAeno B Konue 20-x rr. namero cronets B Texace. Ckpa-
uHE Jaaunoil mo 7 m Owiain npoOypensl Ha rayOHHe NOYTH
1000 M n yBeawunau aeGut nedrh ¢ 0,25 po 9,6 T/cyT.

Paspabotauupe BHauaje AIA HedrefoOH4YH, TFOPH3OH-
TalbHble H HAKJOHHBIE CKBaXHHbl CTajJH HCNOJNb30BATHLCA
n B o6GaacTH BojocHaGkeHns noageMHnMH Bojamu. Ilpn
5TOM NPHMEHSJICA METOA BCKPHLITHA NPOAYKTHBHOrO Mnjiacra
rOpH3OHTAJBHBIMH PAAHANBHLIMH CKBANKHHAMH, npobypex-
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HLIMH JIYYaMH H3 BepPTHKAJbHOrO WIAXTHOrO CTBOJIA. 3ana-
TeHTroBaHHbIH JI. PenneeM, stor meton Guui BHeJIpeH B Npak-
THRY HeTenoOwun B Mak-Konnencsuane, mirar Oraiio.

Hpyroii merof Obll npejlokeH aMepHKAHCKHM HedTs-
Hukom JI. 3yOauHnM ¥ mpefycmaTpHBaj OypeHHe HaKJOH-
HO-rOPH30HTAJIbHBIX CKBaX{HH NPAMO C NOBEPXHOCTH 3eMJH
NyTeM HCKPHBJIEHHA HanpaBJ/ieilns NPOXOAKH H NMPHMEHeHHA
ruOkux GypoBhiX TpyO u TypGososnora. OH Bneppbie GBI
[PHMEHEH JJis BoccTaHoBjeHus nedrenobmun Ha orpabo-
TAHHOM MecTopoxaAeHun HedTH B Kauaudopuuu: Ha rayGu-
He 1700 m Onaa ocyniectsiena NPOXoAKd HAKJIOHHO-TOPH-
S0HTAJIbHBIX CKBaXHH JJHHOH no 40 M ¢ pajuycoM HCKpHB-
nenus crsosio 6—10 M.

B CCCP ropusoHTa/bHBIE H HAK/JIOHHLIE CKBAMXKHHEL
B Hedrelo0biue BnepBele HAILIH NpHMeHeHHe B 1947 r. na
KpacHOK2MCKOM HeTAHOM MecTOpPOIKAeHHH, T[e H3 OCHOB-
HOr0O BEPTHKAJALIOro crBosia Oblid npobypeHsl B HCKPHB-
JeHHble JAONOJIHHTE/IbHEIE CKBAXHHBI — YCHJHTEJH, OTBeT-
BJISIOILIHECS OT OCHOBHOH CKBaxKHHBI Ha 30—35 M. Jkcnepu-
MEHTaJIbHO-NPOH3BOACTBEHHOE OypeHHe HaKNOHHO-FOPH3OH-
TaJbHbLIX HEPTAHBIX CKBAXKHH C KJAUHOOGPA3HBIMH OTKJIOHH-
TeAAMH GypoBeIX TpyO OblIO BLIMOJIHEHO BnepBhie Ha Kapra-
mwoeckoM, Tepekaunnckom u IOxHo-BBepenckoMm mecTopox-
AeHusax Hedtn B Bawkupnw B 1952—53 u 1959—60 rr.

Caenyer OTMeTHTb, 49TO TOPH3OHTAJBHEIE pajHAJbHBIE
CKBaXXHHBI, Npo0ypeHHbIe H3 BEPTHKAJLHOrO MAXTHOTG CTBO-
Jla, CHauaJa OnlJIH npuMeHeHbl He B HedTenoObYe, 4 HMEHHO
AJifl OTKAauKH nojaseMmHbiXx BoA. Paspaborannniii JI. Penneem
METOJ [NPOAABJHBAHUA B PHIXJble TPYHTH BOAOCOOPHBLIX
¢uabTpoBBiX TPyO Bnepsnie Owivi onpoGosan B 1934 r. Ha
CTPOHTEJIbCTBE JIy4€BOro Bojaosabopa Jiis JOHAOHCKOTO BO-
monpoBosa B npuropofie Caubeppu-Kpoa. Kanrtupyiomuit
necyaHo-rpaBHiHbBIA BOJOHOCHBIH TVIACT aJJ1IOBHAJbHBIX OT-
JoKeHHH Tem3bl, 3TOT nepeuiii B MUpe BOA03a6op TaKoOro
THOA HMeJ [pou3BoaHTe bHOCTL Gosiee 100//c M cayKui
JJIsi NOKPBITHA MHKOBOH YacTH HATpPy3KH rpaduka sojgocHab-
HEHHHA OAHOrO H3 KPYNHBIX PAHOHOB AHTIHIACKOH CTOJHILHL

[lepeniit nyuesoii Bogoszabop B CIIA 61 BRegen B skc-
nayartauu B mwratre Orafio B 1936 r. B nocaenyioune
20 Jer A4 NPOMBILIJIEHHOrO BojocHabxenus Guijio nocrpoe-
HO npuMepHo 160 nmoasemubx BOA03abOPOB ¢ paaHabHBIMH
ropH3OHTANbHBIMH ckBaxuHamu B Kanudopuuu, Huauane,
Konnektukyte # Ap. mrarax CIIA.

[locnie BTopoii MHPOBOI BOHHBI CTPOHTENBLCTBO Jy4YeBbIX
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BO03a60pOB WHPOKO pacnpocrpanmiocs B Egpone. B 1947 r.
B lliseiinapun ANA 3KCMAyaTaUWH BOAOHOCHBIX FOPH3OHTOB
B PA3HO3EPHUCTHIX MECYaHBIX TpyntTax Oulia BREpBLIE OCY-
IMeCTRJIeHa NMPOXOJKa FOpH3ONTAbILIX CKBAXKHH ¢ HX obcal-
Koit rayxumu tpylGamu merojom I. ®eanmana. B panvneii-
meM 3THM MeTofoM Ouisio Bo3BefeHO 6oJIbLLIOE YHCAO Jayue-
BhiX BojoszabopoB B Ascrpun, ®PI, Hranun, Ppanuud
H Apyrux crpanax Esponil, a satem B Aaun u Ameplke. :

[Mepsuiit ayuesoit poposabop B CCCP Gua noctpoed
B 1960—61 rr. aana cucrembl 3aKOHTYpHOro o©OBOAHEHHS
Heranoro mecropoxacuns B Tatapuu. B panbuneiiniem 1wn-
POKOe pacnpocTpaHenne Takue Bojosabops nawan B obGaa-
CTH NPOMBILIJIEHHOTO H MHJIHILHO-KOMMYHAJLHOTO OTEuecT-
pentioro ponocHalxenus B Jlutee, Bawmknupun, Ipysns, Ha
Yxpanue u ap. paiionax Hameii crpann [4].

B #fauane 60-X rojsos Hayanockh IIUPOKOE HCMOAL3OBAHHE
ANS CeJBLCKOXO03RMCTEEHHOr0, B YaCTHOCTH, NacTOHIIHOIG BO-
JocHaGKeHNs IMaXTHLIX KOJOJNUEB, YCHJIEHHBIX KOPOTKHMH
ropusoHTaNLHLIMH AyueBuMH duabTpamMu. Hanbosbluee pac-
npocTpaHennHe TakWe BoAo3aboph HaUIKH B WOXKHLIX pafio-
nax esponeiickofi yactn CCCP. baarojgapa mnayuio-ucene-
JIOBATEJLCKHM M MPOEKTHO-H3BICKATeJLCKHM  paboTaM
BHHUWMI'uMa Munsoaxoza CCCP, I0OxHHHUTuMa, IOxru-
nposoaxosa Munsonxoza PCOCP u apyrux opranusauni
majible Jiyuesne Boa03abopu AJMA BOAONOS CKOTa OLIIH MO-
cTpoeHs Ha oTronHuix nactGumax B Kaamuikun, Craspo-
noabckoM Kpae, Acrpaxamnckoil, Boarorpaackoii, Pocros-
ckoil obaactax u ap. [18}

B kauecrtBe cpeicTBAa ANS OCYWEHHS H pPacCcoJeHus NpH
npoMbBKax caabonporHuaeMbiX MOYBOrPYHTOB Ha Opoluae-
MBIX CEJbCKOXO3ANCTBEHHBIX 3€MJAX JyueBOi apeHak Oblj
pnepBue mnpentoxeds B 1963 r. I. A. PasymoBuwm
H A, K. Mupckum®,

B obGnacTH 1WaXTHOTO BOAOOTNIHBA PajHajbHbBe CHCTEMH
FOPH30HTA/IBHHEX JIpeéH H BOJONOHHZHTEJLHLIE CKBAMXHIIL
C FOPH3OHTAJNBHLIMH (DHABTPAMH-YCHIHTEJNSAMH CTANH COOpPY-
skatbes B CCCP ¢ nawana 50-x ronos. Ilo npennoxernio
K. I'. Kacciopst 1 A. M, T'puropsina takaa cucrema maxr-
HOro BoaooT/AHBa Obla npumeHena B 1954—55 rr. na Gok-
CHTOBOM pYANHKE, PAcNOJOXKeHHOM Ha OOBOAHEHHON TeppH-

* Ac 158176 CCCP, MKH?®* A 01g25/00. Cnocol paccoaeuns
H OCyWeHna cAabONpPOHHUAEMHIX TPYHTOB € NOMOLLLIO JIYYeBOro Ape-
Haxa,
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rop i, CJI0XKeHHOH CHJIBHO OOBOJAHENHHIMA 3aKapcTOBAHHBI-
sy H3BECTHAKAMMH.

CHcTeMBbl TOPH3OHTAJbHBIX Napal/ie/bHBIX ApeH KOHed-
jjoft JLTHHBI HCNOAB30BAJHCh ANs ocyiueHns 6OPTOB Kapbe-
po? IIpH OTKpPLITON pa3paboTKe TMOJE3HBIX HCKONAaeMHIX.
[gK, B cepeanne 60-x rr. ropHsonTannhuie TpyGyarne na-
pop/deibltic QUABTPE OLUTH NPHMECHEHL NPH BOJAONOHMKeE-
gt na JleGennnckom kesesopyaHoMm Kapbepe Kypckoi
ATHHTHOH anomanuu, MapeeBckom H AJIeKCEEBCKOM Kapbe-
paX HHKONOJLCKOrO Mapranuesoro Gaccefina.

KontypHoe BOJOTNONHIKEHHE CTPOHTENBHBIX KOTJ/IOBAHOB
¢ NOMOUILIO NapajJielibHLIX FOPH3OHTAJbHBIX CKBaXKHH Obl-
0 BUEPBBIE B ONLITHOM nOpsjike onpo6GoBaHO npH CTPOH-
peIBHOM  BosonoHHKeHHH B KotjaopaHe Kauemckoit 'C
y 1966 r. Ilosxe sror meron Gul NpHMEHEH 3KcHepHMEH-
(01610 Ha cTpoHTeancTBe Capatoeckoit ['9C, Hukonoas-
cKHX BauUTHEX nam6 Kaxosckoro sojoxpauuauma, Kues-
ckoit I 9C n apyrux obbekrax.

PaGoTel no #cnonbsoBaHuio pajHajibHEIX CHCTEM TFOPH-
4OHTANbHBIX CKBAaXKHH (JYyueBOro jApenaka) Ans BOAONOHH-
weHns B apenaxa nausaauce B CCCP ¢ ux npamenenns npy
cTPOHTEJILHOM BOAONOHHMeRHH B KoTaoBaHe Kuesckoit I'2C
ya duenpe 8 1964 r. [4, 41]. B o6aactn 3amurer npoMsii-
(eHHBIX MJOMaA0K OT NOATOMJEHHS MOA3EMHBIMH BOJAMH
qyueBbie JIpeHa)iH no MEHUHAaTHBEe HHCTHTYTa BUGIEM
Mutivepmera CCCP nauaau srejapsatscsa ¢ 1974 r., korna
4TOT BHJ JIPEHAXKHBIX COOPYKEHHH Mpolules ONLITHO-MPOH3-
gOACTBSHHOE HCOLITaHHE HA TeppHTOpHH llentpaabHoro
(OKa 8 Kpusom Pore. Ilocie storo ayueBne apenaxn Ha-
(i1 AOBOJIBHO WLIHPOKOE MpHMEeHeHHe Ha NpoMnJollajAKax
yepauis 4 PCOCP, pacnoloKeHHbIX HA TEPPUTOPHSAX, CJIO-
HCHHLIX MOBCEMECTHO pacrnpocTpaneHHuMH clabonpoHnLae:
JBIMH TDYHTEaMH, OOATOMJEHHHMH TOASEMHHMH BOJAMH '
(5, 6, 8]. C 1985 r, oun Havyaln BHEAPATECA W Ha TeppHTO-
pHAX roponoB. B 4acTHOCTH, BENETCA CTPOHTEJLCTRO Jiyue-
gblX JApeHaxkeil B npeaesax IKHJAHWHO-Tpa)kaaHckoill 3a-
¢cTpofikn XapbKoRa.

B oGsacTn HayuHBIX HCC/I@AOBAHHII.H PACYETOB ropH30OH-
f@AbHBIX (HAKJOHHBIX) CKBa)XHH KOHEUHON JJIHHH NepBHie
cepbesibie paborw Obliw Hayatel B CCCP B 1940 r., koraa
B. C. Kossios onyGiuKoBad cTaThio, NMOCBALIEHHYIO (HJIb-
fPaiiHOHHLIM pacueTaM CHCTEM MapajjeabHblX TOPH3OH-
TAJAbHBEIX CKBaxHH. IlepBhble SKCNepHMEHTAJILHEE HCCJIeNOo-
paHHs paAHaJbLYIBIX CHCTEM TOPH30HTAJBHLIX CKBAMKHH
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B TPYHTOBOM (huiibTpanHoHHOM JoTke npopen B. K. IMaukpa-
TOB B YKPaHHCKOM HayuyHO-HCC/1e/l0BaTelbCKOM HHCTHTYTE
THAPOTEXHHKH H MeaHopauun B 1948—50 rr. A B 1955 p,
akaaemukom I1. §1. Tloay6apunosoii-Kounnoit 6uisa pelena
cepus (QHJABTPAIIMOHHBIX 3a/lay O NPHTOKE MOJA3eMHBIX BOJA
K TOPH3OHTAJbHBIM H HAKJOHHLIM CKBAXXHHAM KOHEYHOM
paunb [24]. Jlas pacuerHoii cxeMb! BOAOHOCHONO MJiacTa
C BOAOYIIOPOM pAN 3ajia4y O NPHTOKe K rOPH3OHTAJILHEIM pa
AnaJbHbiM cKBaxXuHaMm B 1960—64 rr. 6ma1 pemieH asTopom
HacTosleH KHHrH™. DopMmyasl AJMs pacuyera JyyYeBhIX BOJO
3a00poB M ApeHaxel METoAOM (HJILTPALHOHHBIX CONPOTHB-
JEHHIl ¢ NPHBEJEHHEM NPOCTPAHCTBEHHOrO NOTOKA K JABYX-
mepHomy noaywennt B. M. Illecrakosmim [44],
3a pyGexxom nepsas nauGosiee HHTEpecHasl TeopeTHye-
cKas pabora B 06J1aCTH (PHJIBTPALHOHHOIO pacueTa Jy4eBbiX
Bono03a0bopoB Owina seinosnnena H. C, Xanrymem u U. C. [1a-
nagonyjocom (CILIA) B 1962 r. u paccmarpusana Heyc'ra-i
HOBHBILIKHCA peuM ¢uabTpauun. Jlpyrue BaKHbe Teope-
THYECKHe HCCjeloBaHHA B 3TOH obnacTH ObuiH  CcHeJaHbl
b. Koppacom (ITosbma), M. Toawbosmim (Boarapus), |
H. Bepuep (I'IP) u np. |
B CCCP n sa py6exoM GuliH TaKiKe NPOBELEHB MHOO- |
"HHCNICHHLIC  SKCHNEDHMEHTA/IbHBE HCC/IelOBaHHS METOAOM
4HAJIOrOBOr0, MATeMaTHYECKOr0 H (PH3HYECKOTO MOLENHPO-
DAHIA, HPOBeeHHbIe KaK A1 0D0CHOBAHHA KOHKPETHBIX 00%b- |
€KTOB BOAOCHAOXEHHS! W APEHAXKA, TAK H IS pelleHHs] Tec-
TOBLIX 3aja4. OHH NO3BONMAH BLISABHTL LB PSS BAXKHMX
3aKOHOMEpPHOCTEH (PMALTPALMH K TOPH3OHTANBHBIM pafH-
4JIbHBIM  H Napale/bHLIM CKBa)KHHAM KOHEeuHON JIJIHHBI.
CepHu SKCIIEPHMENTOB NMPOBeACHH Ha (PHIHYUECKHUX (OHIIb-
TPALUHOHHBIX MOAEJIAX — B TIPYHTOBLIX HANOPHBIX H Ge3Ha-
HOPHBIX NPAMOYTrOJIbHBIX, CEKTOPHBIX H UWHJIHHADHYECKHX
JIOTKax. B 3THX HcciieloBaHMSIX B OCHOBHOM pellajHch BO-
MPOCH! THAPABJHKH FOPH3OHTaAbHBIX ckBaxkuH [4, 13, 20].
Menbiuas uacTbh Hccae0BaHMI OCBSIICHA H3YYEeHHI0 BO-
MPOCOB MPOXOAKH FOPH3OHTAJNbHBIX CKBAXHH METOAaMH 3a-
AaB/IHBANHA C 0TOOpPOM rpynTa B 3a60e, npokoJa 6e3 orGopa
FPyHTa W BpallaTe/]bHOrO, B YacTHOCTH, IIHEKOBOrO Gy-
peHHs. XoTs nepBhie HAYUHBIe U NPaKTHYECKHE PaboOTH B 06-
JACTH 3aKPBITOH Npokaaiku tpyGonpososos B CCCP u 3a
pybexom Hayanuch eme B 30-X IT., OCHOBHHIE NOCTHIKEHHT

* Paaymos I'. A. TopnsonTalblble CKBAMHHE  KONEUHOI NAHHE
B BOJOHOCHOM Ilacre orpanwuyensofi mownocrs, «llpukaaanan Mexa-
HHKa H TeopeTHYeckan (u3nka». — AH CCCP, 1961, No 5
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ornocares Kk 50—60-m rr. namero croaerusn. Umenuo B stor
nepuoj passepHyinch paborul N0 CO3NAHHIO ChelHalbHOro
oOopynoBanng ans GectpaHiefiHofl nNpokaaakH Tpybonpo-
pojoB H Kabeaeil, Opiin paspaborannl BpallaTenbHbie, yaap-
Ho-sabuBHble B BHOpoynapusie crankn B CLUA, dpanuun,
Anraunn, ®PI, llsefiuapun un ppyrux crpanax Esponw.
I3 CCCP Teopernueckue, sKCnepHMeNTAIbHBIE H HATYpPHBIE
HeeaeaoBanusi OBLTH BHINOJHEHH B HAYYHLIX, MPOEKTHO-KOH-
CTPYKTOPCKHX, IPOEKTHO-H3LICKATEJIbCKHX H [POH3BOJCT-
BEHHLIX OPraHH3alUHAX PAa3JHYHBIX BEIOMCTB.

3a pyGexom Ooiablile NPOEKTHO-KOHCTPYKTOPCKHE H HC-
caejoBaTesbCcKHe paboTe B o6aactH  QHALTPALHOHHOTO
Il THAPaBJHUECKOTO pacuera pajnajbHBIX CHCTEM TFOpPH3OH-
TAJbHBIX CKBAMXKHH, 8 TaK¥Ke B YACTH KOHCTPYKUHIl JyueBbIX
noaozabopoB u apenaxkeii npopeaenw B PP, TAP, CIHIA,
[lonvwe, lOrocnasum, Ascrpuu, Boarapunu, ®panunn, Ye-
xocnoBakun, lpefinapnu [49—52].

2. Flopu3onTantkbie Bogo3abophl

Ycnosua, o6aacth NPHMEHEHHS W KOMMO-
HOBKa coOpyxeHHH Bogo3abopos. B paBHHHHBIX, ropHHX
i mexropuulX sonax CCCP noscemecTHO pacnpocTpasens
MaJIOMOLIHBIE BOJOHOCHBIE MJIACTLI, PACNOJOMKENHLe Ha He-
Oonbioi rayGHHEe OT noBepxHocTH 3eMau. B Takux yeao-
BHAX BecbMa S(QeKTHBHH NoA3eMHbie Bon03abopw TOpH-
30HTAJNBLHOrO THNA, KOTOpHE 00/1aJa10T PSAOM NPEeHMYILECTB
N0 CPaBHEHHIO C TPAAHIIHOHHBIMH CKBAKHHHBIMH BOA03a60-
pamu. ['opusoHTa/NbHBIE KAlTAMKHEIE COOPYIKEHHS B OTAHYHE
OT BEPTHKaJbHLIX CKBa)XHH HMEIOT AJHHY, KOTOpas He orpa-
HHYEHA MOUIHOCTBLIO MJacTa, 4To No3poJaser oGecneyHTh OT-
KauyKy J0CcTaTouyHo 060JbIIOre KOAHYecTBa BOAB H3 BOJAOIOC-
HBIX IIJIACTOB M NpOCJIoeB (MHH3) AaxKe oueHb MaJjoil MOIL-
HocTH (MmeHee 2 m). Ilpu stom yaeabnuiil GHALTPALHOHH LI
npHTOK (AeOHT) Ha eANHMIY AJHHB Boaoc6OpHON wacTH ro-
PH30HTaALHOTO BOJ03a0opa OKasLIBAeTCs - HAMHOrO MeHb-
LIHM, Ye€M B cJlyuae BepTHKANbHLIX CKBaXXHH, 3aJI0X(eHHLIX
B 3TOM e BOJOHOCHOM njacre. B cBAsSH ¢ 3THM Harpyska
Ha (DHABTPH FOPH3OHTANLHOrO BOAO3abopa o6uuno GpiBaeT
He3HAYHTEeJNLHOH, a CKOPOCTL BXOJAA B HHX BOAH — Heb0Jb-
woil. IlostoMy HMmeplne MecTo Ha BOA03a6OPHBIX CKBAMH-
Hax HeraTHBHbe SIBJIEHHA, CBA3aHHBIE ¢ CcydPOIHOHHBLIMH
H KOJbMAaTaUHOHHLIMH MpOIleCCaMH, B JaHHOM cJyuae Mpo-
ABJISIOTCA MEHblIe, XOTH BOAO3axXBaTHAs cnocoGHOCTL ropH-
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S0HTA/ILHBIX B0A03a00OpPOB oCTaercs JIOCTAaTOYHO BHICOKO

Taxum o6pasom, rOpH3OHTAJLHLEE KaNTaKHLE COOpyXke:
HHA MOryT obecneynBaTh OTKa4yKy TEOPeTHUECKH 1i000ro Ko
JIHYECTBA BO/Ab, OrPAHHYHTL KOTOpPOE MONKEeT JHlllb HaAH49H
3aNacoB NOJ3eMHEIX BOJA 3KCNJAYaTHPYeMOro BOJAOHOCHOIO
FOPH3OHTA H TeXHHUYECKHE CPeACTBa /1A CTPOHTENbLCTBA Ca-
Moro Bojosabopa. Passurne (yAnnneHue) aunefiHoro rops-
30HTaJMLHOTO BOA03aGOpa BAOJAbL NO NPOCTHPAHHIO BOJAOHOC-
HOro ropHsoiTa HJAM NoNepex Hero no3Bo/ifeT HapaulHBaTh
BEJIHUHHY BojlooTGOpa HA NMEepcneKTHBY PacllHPEHHUS BOAO-
cHabmenusn. [lpn sTOoM, KOHeuHO, Ba)XHOe 3HAYCHHE HMEIOT
i TeXHHKO-IKOHOMHYECKHe nokasareJH sojgosabopa, pac-
cMaTpHBaembie B Y/AeJbHOM BuipaeHui, T.e, OTHECeHHbIe
K ednHnie nojaBaemoit norpeOHTeNdM BOALI HA eLHHHILY
LIHAE BOAONpHeMHON wacTH Bojaosabopa. |

Oanoit 3 nanbonee mepcneKTHBHBIX objacTefi npuMene-
HHA COPU3OHTANBLHLIX BOA03a00pPOB fABJAHIOTCA TEPPHUTOPHH,
pacnojoxeHible B J0JHHAX PAaBHHHHLIX peK H 03ep, KOTO-
pbie B TUAPOreoNOrHYecKOM OTHOLWENHH NpeacTasasfioT co-
Goii 3ony pasrpy3ku noasemuuix oA, Ocobenno axTyajies
KanTam NoAPYyCAOBLIX BOJI, NPHYPOUEHHLIX K aJJi0BHAJNb-
HLIM PEeYHEIM H O3epHEIM OTJOMeHusM. B wactHocTH, 3TO
uMeeT GoJblIOe 3HayeHHe B CJAyvae HCNOJbL3OBaHHA MOApYycC-
JOBLIX BOAOHOCHBIX MOPH3OHTOB Ma/iLIX PeK C HEMOCTOAHIBIM
CTOKOM, BeJHYHHA KOTOPOro MOMEeT yMeHbIIaTbCH MNpPaKTH-
YECKH 10 HyJIA.

K TakuM BOJAOTOKAM OTHOCHTCA, HanmpHMep, nepechixa-
OULHE SMH3OANYECKH WJAH NEePHOJAHYECKH, IOJHOCTBIO HJIH
YaCTHYHO PeKH apHAHOH 30HH. K HHM MOMKHO NPHYHCAHTH
TaK¥Ke npoMepsaiolllie HA JJHTEJNbHBLIA CPOK 0 AHA B 3HM-
HHH MeXKeHHLIH nepHoa MHOrowHcjAeHnble HeGoJblUIHE peKH
Cesepa, Cubupu u [laasnero Bocroka. TapanTupoBanHbit
KPYrJorofoeoit GecryloTHHHLIE 3a00p B 3THX YCJAOBHAX MO-
ryt obecneunth HHQHABTPAUHOHIIBIE FOPH3OHTAaNbLHBIE BOAD-
3a00pHl, B 3KCTPEMaJbHBI IepHOA roja KanTHPYIolLHe noj-
pycJaoBbLIe TOPH30HTH noa3eMHBIX BojA. [IpoHaBonuTe bHOCTS
THX BOA03aB0OpoB MeHbLIe 3aBHCHT OT NOTOAHO-KJIHMAaTHue-
CKHX YCNOBHIA B OT/iHYHe OT BOM03ab0OpoB MOBEPXHOCTHLIX
BOA. -

Koneuto, konebanus ypoBHa NOAPYCAOBOr0 MOASEMHOr0
NOTOKA CAEAYIOT 332 H3MCHEHHAMH MNOBEPXHOCTHOrO CTOKa
B CE30HHOM WHKJe, OAHAKO pemMM noj3eMHHX BOJX Oonee
crabuiied H JHHAMHKZ ero kKouebaHUA HOCHT MeHee pe3xuii
xapakrep. Kpome Toro, aMnanTy/ia H3MEHEHHs KavecrBeil-
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HHX (KpoMe KOJHYeCTBeHHHX) XapaKkTePHCTHK noapyeno-
BLIX BOJA SHAYHTE/JBHO MeHblle, YeM MNOBEepXHOCTHLIX. ITO,
I MACTHOCTH, HMeeT GoJiblIOe 3HAYEHHE NPH YCTPOINCTEE BO-
J03a00pOB B YCJAOBHAX JKAaPKOrO KJAMMATAa, Tle noapycao-
i€ BOJALI B OTAHYHE OT MOBEPXHOCTHHX COXPAHfOT AOCTA-
TO4YHOe MOCTOAHCTBO TeMIepaTypsl B TeueHHE BCero rojaa.
Hapsny ¢ orcyrctsuem B noapyc/nioBmX Bofax GoJbiIHX
MEXAHHYECKHX H APYrHX sarpssHeHuil, 310 sABASETCA Cylle-
CTBENHLIM NPEHMYIECTBOM NOA3eMHBIX HH(QHIALTPALHOHHLIX
BO/03a00POB MO CPaBHEHHIO C NOBEPXHOCTHLIM BO03a60poM
H3 OTKPHTBIX HCTOYHHKOB.

Caepyer yunthiBath H T0, 4TO BO#03abopH ¢ rOpPH30H-
TAJIbHLIMH BOJO3aXBATHEIMH YCTPOHCTBAMH B OTJIHYHE OT
BEPTHKANBHBIX CKBAaXXHH MOTYT NEpPexBaThiBaTh NOYTH BECh
NOApYcaOBLIH NMOTOK, uTo obecneynBaer ero GoJsee noJnoe
HCNOJIb30BaHHE MW BLICOKYI0 9((eKTHBHOCTL KanHTaALHEIX
JaTpaT Ha CTPOHTEJBCTBO Bojosabopa.

BonocraGixenne, ocnoBanHoe Ha NpHMeHenHH HEQHb-
TPAaUHOHHLIX BOAO3a60pOB, HMEET H elle OHO AOCTOHHCTBO,
KOTOpOe Ype3BLINaiiHO BaXHO B YCJAOBHAX MAaJ0BOA0OGH/L-
HLIX NMOAPYCMOBLIX mnaacToB HeOodbiol mowmnoctH. [lpu
OrpaHHYeHHLIX 3anacax MOAPYCJAOBBIX MNOA3eMHBIX BOJL HH-
(punbTpauHOHHbIE BOJA03a6OpPH MNOJNYUAIOT JOTOAHHTENBHYIO
NOANHTKY H3 PeK, YTO M03BOJSET HM obecneyHTs BOAONO-
Tpebaenue B 3asannbix o6nemax. Takoe npoiiHoe nurauie
NOBLIIAET HAACKHOCTL BOJocHAOKeHHA KaK NpH CHHXKCHHH
NOCTYNNIEHHA MOBEPXHOCTHLIX BOJ, TaK H NPH OrpanHyenHO-
CTH NOA3EMHOr0 MOJAPYCJOBOTO MOTOKA,

bnaropapsa ykasamnbim goctonnctBam HHOHABTPALUNON-
b€ BOM03a6OPEl TOPH3OHTANBLHOTO THHA MOJYYHIH UIHPO-
KOe pacrnpoctpartenne B 061aCTH NPOMBIUIIENHOTO H JKHJIHIL-
HO-KOMMYHaJibHOro BofgocHaGxennss B CCCP 4 3a pyGesxom.
B mnameii ctpane onn nocrpoenst na CepepHom Kapkase,
B 3akaBkaswe, Ha Ykpaune, B Ilpubanruxe, Cubnupn, Hasis-
HeM Bocroxe uw apyrux paitonax Coioza CCP. Ha uenods-
30BaHHH HHQHALTPALHOHHEIX BOA03a6OPOB OCHOBAHO TOpPOJI-
cxoe BojocHabikenue Yccypuicka, fkyTcka, HoBokyaneika,
buiicka, Ilaturopcka, Yern-Kamenoropeka, You, Kayuaca
H MHOTHX ADYrHX TOPOJLOB.

Kpynibie Geperopmie mH(HIbTPaUHONHBE BOA03aGOPH
00bI9HO pacnoJiaraior Ha GOJBIIEX PeKax €O CTabGHALHBIM
MOBEPXHOCTHEIM cTOKOM. Jlast GoJsiee nosamoro nepexsata no-
TOKd MOA3SEeMHBIX BOJ BOAONPHEMHYIO ¥acTh Bojlo3abopa pas-
MEWAIOT BOMH3H ypesa BOALI B PEKe NPH MCIKEHHOM YpOB-’
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He 85 9 oGecneuyennoctH. JInsl OUHCTKH NMOBEPXHOCTHHIX BOJ
OT MeXaHHYeCKHX 3arpssHeHuii HHOHALTPAUHONHBI BOAO3
Oop pacnoJiaraloT Ha HEKOTOPOM pPaccTOSHHHM OT ypesa BO
Pl B peke: Ajs Geperos, CJAOMKEHHLIX MNeCYanbIMH TpPYHTA
MM, — Ha paccrogaun 10— 20 m, rpasuiino-raneyHbiMiu —
20—40 m. B page cayuaes ans yAAuHeHus nytH (puabTpa
IIHH BOJALI H €e Jyullero CamMoOYHMIUIEHHS BOJO3aXBATHLI
yerpoiictBa Bojo3abopa NepekpuBAIOT TJIHHAHLIMH 3KpaHa-
M. Jlis npejorBpalleHns NocTymnjieHus K Bojao3zabopy He-
OYHUIEHHON peuHoil BOAH B NaBOAOK YYacTKH Bojao3abop
HBIX COOPY:KEHHH OrparkaaloT CnenHadbHbLIMH 3arpajuTeib-
noiMH pambamu. Caeayer nmerb B BHAY, UTO B OTJH4YHE OT
BEPTHKANbHBIX BOMO3AXBATHLIX YCTPOHCTB, PacnofoXeHHbLX,
KaK npasuyio, Ha Ooabiueii rayOune oT MOBEPXHOCTH 3e€MJIH,
rOPH3OHTAJILHBIE BOA03a00pPK MeHblUe 3allHIIeHB OT BHEIl-
Hero sarpssHeHHs, nocrynaiollero ¢ BOAOH H3 pEKH 4epes
npubpexipie aNTIOBHAJIBHEE OTJIOMXEHHS.

Ob6nacte NpHMEHEHHs TOPH3OHTAJILHBIX B0J03abopoB
B 3HAUHTENILHOH Mepe OrpanHuYHBaeTcs TeXHOJIOrHYeCKHMH
BO3MOMKHOCTAMH CTPOHTEAbCTBA. C 3THX No3uuuil nojsemMubie
BOA03a00OpPLl  TOPH3ONHTAJBLHONO THMA MOIYT NPHMEHSATLCH
AJA SKCNJAYAaTallHH BOJOHOCHBIX TOPH30HTOB HeBOoABIIONN
MOIULHOCTH, MOJCIUBA KOTOPBIX pacnojioxkena Ha rayGuHe 1o
8 M ot noepxnocTH 3emuaH. [IpH HeoGXOAHMOCTH HCHOJB3O-
BaAHHA BOJAOHOCHHWIX FOPH3OHTOB, 3ajieralomiux Ha Goablued
rayOHHe, A5 OTBETCTBEHHBLIX CHMCTeM BOAOCHAOMKEHHS BO3-
MOXXHO NPHMEHeHHe ¢ COOTBeTCTBYIOmHM OO0OCHOBAHHEM
TOPH30OHTaJbBHBEIX BOA03a0bopoB OGecrpaHiueiliuero Tuna, B ua-
CTHOCTH, BOAOCOODPHBIX TOHHeJel, wrojen H T.4. B ckanasb-
HBIX NMOpojAax ropH3OHTaJbHbLie BOAO3A6OpH B BHAE BONO-
cOOpHBIX TOHHeJell H ITOMeH MOTYT COOpyMaTbCca HA Joboi
r/yOHHe 3aJeranus BOJAOHOCHBIX NOPOJL.

[Ipn komnoHOBKe coopy:enuii Bofoszabopa yYHTHIBAIOT-
CA MECTHHIE FH/IpOreoJoruyeckue W rHApoOJOrHYecKHe ychao-
BHA ywyacTka. Tax, mpH NHTaHHH BOAOHOCHOrO FOPH3OHTA H3
OTKPHITOTO BONOTOKAa (BOAOEMA) BOJONPHEMHYIO 4acTb ro-
pH30OHTaJbHOro Boao3zabopa pacnonaraior napaJjjenbHo ype-
3y BoAw B BoJOTOKe (Bojoeme). [lpn nanpaBiexnn aAsuxKe-
HHS MOJ3EMHBIX BOJ CO CKJOHOB AOJIHHBI BOR03ab0Op MOJIKeH
pacnosarateCfi BJAOJbL €€ TalbBera, a MPH ABHMEHHH nNoj-
3eMHLIX BOJ BAOJb oBpara (6anku) ero pasMellaioT none-
pek ospara.

Or16op BOAB H3 BOAOHOCHOTO TOPH3OHTA OCYLIECTBJSET-
Csl CHCTeMOIl BOJONPHEMHLIX H BOAOOTBOAHBIX COOpPYKeHHI
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Pue. 1.1, Cxema KOMNOHMOBKM COOPY-
MeHHA TOpM3OHTanNEHOro e0fA03a-

Gopa

| = podosaxearkas sacte sodoaabopa;
! — sodonpoacdAuian HACTH (KOAAEK-
rop); 3= aodocboprmid xoaodey (Kase-
pa); 4 — cuoTROABE KOAOTY N

(puc. 1.1). LenecoobpasntiM TeXHHYECKHM pellleHHEM SBJfA«
erca coBMellenue BoAOcGOPHOrO KoJoAna (Kamepnl) C Ha-
COCHOM CTaHULHEH.

Has unrencuduxauun paborsl HHPHILTPALHOHHBIX ro-
PHIOHTAJABHLIX BOA03a00OpPOB B MOC/AEAHHE [ECATHIETHH MC-
M0Ab3YIOT HCKYCCTBEHHOE NMOMOJHEHHe 3aMacoB [MOA3EMHBIX
po (marasunuposanne). OHO OCYLIECTBJASIETCA NyTeMm Mepe-
BOAA JOMOJHHTENLHOrO KOJHUECTBA MOBEPXHOCTHBIX, PeYHLIX
BOJA B MOJ3eMHOE NPOCTPAHCTBO € MOMOIULIO CTPOHTEAbLCTBA
criedHanbHbX GHALTPAUHOHHBIX OacceHHoB, Kaua/josB, BOAO-
Xpanuauil, yeTpoficTBa pedyHuX MPOTOK, MNpopesed, cnpsam-
JeHHii H oTBOAOB pycea pek. Jlpyrum cnioco6oM HCKYCCTBeH-
' HOrO BOCMOJIHEHHS IKCNJAYaTaUHOHHEIX 3aNacoB MNOJApYyc/o-
BLIX BOJ ABJISIETCA BO3BeAeHHe BOAONOANOPHLIX nioTHH (bap-
pameii) B Aamb, NOBLILAOUIKX YPOBEHb BOAL B PeKe H TeM
CAMBIM YBEJHMHBAIOMWIUX FHAPOCTATHYECKHH HaANOP, Mo neH-
CTBHEM KOTOPOro NPOHCXOAHT (PHABTPALHOHHBIH NPHTOK
noja3eMHLIX BOJA K Bojo3sabopy.

[IpuMepoM TrOPH3OHTAJLHOIO rajepefHoro Boaosabopa
(puc. 1.2) c HCKycCTBeHHOH MOANHTKOH MNOASEMHBIX BOJX
MOMKET CAYXKHTb OAHH H3 HAQHALTPAUHOHHBIX BOMO3a00pOB
s Hosokysneuke na p. Toms [25]. Dror BOsO3a6GOpP mpOH3-
BOJLHTEJABHOCTLIO OKOJ0 25 ThiC. M¥/CYyT B MexKeHHbI nepu-
o nmoutH Ha 90 Y% obecneurBaeTcs NHTAHHEM 3a CUET NpPH-
TOKa H3 (PUALTPaLLHOHHEIX DacCeHHOB. FEF

HOas eroporo HoBokysneukoro MHpHJIBTPALKOHHOTO BO-
nosabopa, pacnoJoxennoro Ha Gepery Toit xe p. ToMb
(puc. 1.3), XapakTepHa KOMIOHOBKa TOPH3OHTAJABHOTO BO-
no3abopa ¢ MCKycCTBeHHOH NOANHTKON NOA3EMHBIX BOA My-
TeM HCIOJbL3OBAlHA 3aTanjuBaeMbiX B MeXKeHb ecTecTBeH-
HBIX MPOTOKOB K crapun [25]. dror Bojo3abop npeacTaBis-
et cobofi ranepeio aaunoit 1500 m u amamerpom 0,7—1 M,
pacrnoJioXKeHHyio Ha paccTosiHui 50 M OT ypesa BO/b B pe-
ke. McKyccrBeHHOe NomnojHenHe 3anacoB MOAPYCJOBLIX BOA,
NOCTyMNJieHHe KOTOPHIX B BOJAOHOCHBIH TFOPH3OHT C TeuEHHEM
BpeMEHH CHHIKaeTcsl HM3-3a KOJIbMaTalHH pycja pexH, ocy-

15



A
53 5-2 5 Ge 51
0 T
- ¥
J
. 2 2 I 5 3 2

i dAn i lally MEEFEFIFENY LTI AL YT e N [ B lagtalaoNag dalglifteladalgdglolelalbyl
*

- 2T e d @
ot e T T T LY R R AT e e

Puc. 1.2. TopH3OHTaNLHLIH ranepednstii MndunsTpalKonusii sogozabop
Ha p. ToMb € MCKYCCTEEHMOH MNOANMTHON M3  HHPMNLTPAUMOHHBIX
Gaccernor |Homoryaneux)

| — godnaalfiop — sodonpuesMuay 2aaepen; 2 — unipuasrTpayuonnsie OGaccednst uc-
Kyccracinozo obeoduenus; 3 — rpySonposods nodawu eodst @ Bacceilnsi; 4 — 8o-
doandm nodawn sods sodonorpebureans: 5 — HOCOCHOR CTARYUR nodadi eodol
agodonorpebureanm; 6 — aodocbopusul xoaodey; 7 — HACOCHAR CTANKUR OAR noda-
qi a0l & Baccelins; 8 — pycacouid sodonpuesiuk K@ p. ToMs

Puc. 1.3. Topuaouransustii sofosalop wa p. Toms C NOANMTHOA M3
JATANAMBASMEIX B MEWEeHbL GCTECTEEHHLIX PeuYKbBIX NPOTOX M CrapwMl
[Hosony aneun)

| = YNACTKH HCRIJCCTEEHROZO 3aTONACHUS nofdMms: 2 — xanaa Oaa nodayy 80du us
peku: 3 — sodosaliop — sodonpuemHas 2asepes; 4 — HACOCHAA cranyus dar roda-
N 8006 B000ROTPEOUTEARM; 5 — HACOCHAR CTANKUM € PYCAOALIM BO0ONDUEMHLKON
"d@ p. Tosms; & — godoaod; 7 — wnduasrpayuonntie Saccedns uckyccreennozo ob
OOTHENNR
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Puc. 1.4. MupsnsTpaunonnbifi NOAPYycNoBbli ropu3onTansksii Tpybua-
teii BogozaGop sogonposofa flxyrcka [rugpomsorumncs: uepes 0.5 m)

| — Gepezoacil xoavdey; 2 — swedesoberonnsil xoraesrop, dw=2,6 s 33— nodpyc-
Apasie TpEOuarse guasrpst; 4 — camoredusid xoadestop, d=0,5 u; § — sazaywra

INeCTBJASETCA 3a CYeT [0jaud no cnenuabHOMY KaHany
peuHoii BOAL B ecTecTBeHHbLIe peyHnle NPOTOKH H (puabLTpa-
WHOHHBIe Gaccefinul. B pesyabrate HCKYCCTBEHHON MOANUT-
KH ypOBeHb NMOA3eMHLIX BOJA Ha ydacTke Bojosabopa nof-
Hajsce Ha 1,2—1,5 M, a NpoH3BOAUTENBHOCTh YBEJNHYHIACH
ao 50 rteic. m3/cyT.

Kpynusiii HHQHJALTpaUHOHHBIA NOAPYCJAOBHI TOPH3OH-
tTanbHbil Bogosabop ropolckoro Bofonponoaa JKyTcka 3xc-
nayatupyerca Ha p. Jlewe (puc. 1.4). 3gech B ycJOBHAX
npomep3sawiueit 3uMoil npubpexHO#t wacTH peuHoro pyc.a
na raybnse 3—6 M OT AHa pekH IPOJOKeHo O mapajlens-
nelx TpybuateiX Apen AauHoi no 130 M Kaxaas Ha paccro-
sHun 100 M oana ot Apyroit. [lpeust coeandens BogocOop-
nHoft Tpyboit anamerpom 500 M, nogapolleil camoTEKOM BOAY
B OGeperopoil KoJojel jaumamerpom 12 M, rae ycTaHOBJIEHO
2 morpyKHBIX Hacoca. B nepuoa npomepaasus npubpexHoi

2—940 17



Puc. 1.5. Mnacrosuid ropu3oHTansHLi MHPHALTPALMOHNMA Bofgo3abop
Ha p. Cycys [Caxanuu)

I = dpens; 2 — podocBopruid KoAodey, cOOMEERNNA ¢ HACOCHON CTaOMYRED: T =
00008000 nodaku sodu sodonorpeburednn; 4 — KOMAPECCOPHAR CTARYUSR

UacTH pycaa pexu Bonoszabop nepecraer paboraTh Kak u-
PuAbTPAUHORHLII H NHTAETCHA B OCHOBHOM 3a cyeT TalbiX
NOAPYC/AOBHX BOJ. Beaeacrsie yxyamenns paloTh Bojo3a-
Gopa B 3uMuuil nepuos MHCTHTYT [ HNPOKOMMYHBOZOKAHAJ
3alpOEKTHPOBAJ HOBHIi BOA03al0p rOpH3OHTAJLHOTO THRA,
Pacrno/iokeHHblH BBILE [0 TEUEHHIO PEKH.

Pesyabratom pasbueiimero passuTHs ropH30HTAJbHBLIX
BOj03abopos sBJisieTcs BofaozaGop Ha p. Cycys (o. Caxa-
JHH), COCTOSAMLKA H3 CHCTEMB! MAPAJJIENbHBIX NOAPYCAOBLIX
ApeH, YJOMKEHHBIX B MecyaHo-rpasuilHoM QuUALTPYIOLeM
caoe. Jta cucreMa (pakTHueckH olpasyer niacToBHIf ape-
nax (puc. 1.5). 3nech cranshbie nepdopuposanuLie (H/Ib-
TPpoBsle TpyOu auamerpom 0,2 m, naunost 32—35M H ¢ wa-
rom no 5,5 M yJoKeHbl B KOTJIOBaAHE OTKPHTHIM CHOCOGOM.
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[lnacropuift Bosozabop na p. Cycys ¢ necuawo-rpaBuiino-
rafiedHHKoBoil o6cunkoli M pAAOM napanfieibHuX TpyGua-
THIX Aped — BoJdocGopHukoB (5 cekunuii no 4 Apenw) ABJA-
ercd SQQexTHBHLIM B0J03a60pPOM ¢ NOCTATOYHO BLICOKOf
MPOH3BOAHTENLHOCTLIO [25].

Buabl u KoHCTpyKuum BojposaxsaTumix ycrpoficTs. B aa-
BHCHMOCTH OT FHAPOreoJIOrHiecKHX W HHXKCHEPHBIX YCJAOBHIl
MPHMEHAIOTCA Pa3JHUHBIe BHAL BOM0O3aXBATHHX YyCTpOiCTB
(raGa. 1.1). M3 npusesenunx koHeTpykumi HauGonbluee
pacnpocTpaHeline B npakTHke BojocHa0XeHHs HMEIoT BOJO-
3axsaTHbie ycrpoiictsa moa Ne 3, 4, pexe 5 u 1. Konerpyk-
ue Ne 2, 8—12, yactuuno 6 u 7 NpHMEHeHbl Ha OTHeNbLHHIX
o0beKTax ® TpebyloT AajpHelimefl NPOEKTHO-KOHCTPYKTOD-
CKOH H OMBITHO-NPOH3BOACTBENNOA paspaboTkn ans ux 6o-
Jiee IHpokoro BHeapenusA. Bopozabopw Ne 2, 8—12 moryr
ObiTh BecbMa 3((eKTHBHL AJS  CeNbCKOX035/CTBEHHOrO,
8 HaCTHOCTH, nacrOHILHOrO BOJOCHAGKEHHA Ha BoJOpA3-
JIe/IBHBIX TEPPHTOPHAX C OrpaHHYeHHBIMH pecypcaMH Kax
MOBEPXHOCTHLIX, TAK H MOA3EMHBIX BOJL.

Bononpuemuas vacts TpyGuateix Bomosabopos [26]Bui-
MOJIHAETCH, KAK NNPaBHJIO, H3 KepaMHYecKHX, acOecToleMeHT-
HBIX, Kene300eTOHHbIX, YYTYHHBIX, NJACTMACCOBLIX H CTAJb-
HLIX TPYG aunamerpom menee 1000 mm. Yyrynusie u kepamn-
HecKHe TpyObl yKJaJAuBalOTCA C He3ajenaHHbIMH pacTpyba-
mi. Bononpuemusie TpyGw wumeor nepdopaunio B BHIe
KPYFJbIX HJAH ILIEJAEBHAHLIX OTBEPCTHI, NPEANnOUTHTENLHO
paciupsiomuxes sHyTps TpyOul, a npu GoJblIHX pasMepax
Tpy06 — cneunaibHuiMu oknamu-uumamn. Orseperua aena-
10TcA ¢ GoKoB H B BepXHeil wactu TpyOur. Ilpm pacnonoxke-
HHH JpeHbl Ha BOJAOYNOpe HHMKHAS yacTh TpyOu (He GoJee
1/3 no BmcoTe), mo KoTOPOIl crekaer nona, octaerca 6es or-
BepeThit. Munnumanbubiii 1uamerp Tpy6 150 mm.,

Ykaoun Bogonpueminix Tpy6 Boa03abopa N0MMHL GLITH
He MeHee: npn aunamerpe 200 mm —0,005; 250 mm —0,004:
300 mm —0,003; 350 mm —0,002; 500 mm —0,001.

Ckopocth Teuennsa Bofuw B TpyGax fomkua obecneyu-
BATH nepemelneHne Boioil B BOAOCOOPHBIN KOJOMEL 4acTHL
rpyHTa, KOTOpHE B Clyyae aBapHilHOro nposisjeHus cyddo-
3HOHHLIX SIBJIEHHH MOTYT ObITb BLIMBITLI H3 NPHQHILTPOBOI
30Hb BOJI03200pa B BOAONPHEMHBIE TPYOBI, T.€. CKOPOCTh
TEeYEHHA ROJIXKHA ObITh He3zaHAHIoLefl,

Bononpuemubie TpyGnl yKJNAAKBAIOTCA B TPaHIIeH [0
mecdaHo-rpasuiioil  noarotoBke (oGpartHomy  GuaLTPY)
H JHWbL B cAabbIX FPyHTax OCHOBAHHT — Ha CHElHaJbHOe

2* 19
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OCHOBaHHE, NMPHHHMAEMOE B COOTBETCTBHH C Harpy3xoff
TpyOnI. |

Buicora ¢uasTpylomeit mecuano-rpaBuitHofi 00CHNKH BO
nonpuemHuix Tpy0d npuknmaercs papxoit 0,3—0,4 BckpuiTO
MOIIHOCTH BOJAOHOCHOrO nJjacra. Boille Hee Tpanwes 3
ChIIAETCS! MECTHBIM He3arpAsHeHHHM TPYHTOM.

[lecuano-rpasniinpie (uabTpyomine OOCHINKH TOPH30
TaNbHBIX TpyOuaTwX Bojlo3abGopop noabHpalOTCA H3 YCJa
Bus Hegonymenns cyg@osnoHHoro pasmuisa H BHIHOCA 4a
CTHIL APEHHPYEMOro rpyHta, a TakiKe KoJbMaTalHH caMmol
obeuinkn u (uabTposoit yactu Bososabopa, as storo npo
H3BOAHTCA COOTBeTCTBYioILHI nmoabop coctaBa necuaHo-rpa
BuftHoro obparnoro ¢uabTpa, uHcna cjioeB OOCHINKH H H
Toautuusl [ 1, 26, 43 u ap.].

[1pn nonGope ¢uabTpyoNX OOCHINOK B OTHOCHTEJIbLHO
OMAHOPOAHBIX TpyHTaXx (KO3((dHIHEHT HEeOAHOPOMHOCTH™
Kn<<D) HeoOX0AMMO BBIEpPKHBATh cooTHOIIEHHe: Dsy/
fdson,=8—12, rae Dsoyy; M dsyy — cpenHufi AHaMeTp rpyH-
Ta COOTBETCTBEHHO MmaTepHaJjia (HILTPORON OGCHINKH H ec-
TECTBEHHOr0 rpyHta. B cayuae HeOAHOPOAHBIX TPYHTOB
(kw>=>5) cpenumit gnamerp matepHana oOCHINKH MOMKHO M0-
Ayunth no rpadpukam (puc. 1.6). Pacuernoe suauenne Dy
onpejensiercss yMHOMXeHHeM HAa D BeNHUYHHBLI XapaKTepHOro
nuamerpa (NyHKTHpPHas KpHBasi), noJyueHHoil Ha nepece-
YeHHH C KPHBONl rpaHyjJoMerpHueckoro cocrasa. B MHoro-
chofiibiX o0cHNKax COOTHOLUEHHe CPeiHHX AHAMeTPOB 4Yac-
THIL COCEIHHX ¢J10eB A0JKHO ObiTh 4—6. Matepuan obGcuinkM
npuHHMaercs ojaHopoauniM. OnTHMadbHas TOJIIHHA 006-
cotNkH 150—200 MM, mUHHMaNbHAA: MPH pa3Mepe 3epeH me-
Hee 4 MM —60 mm; 4—12 MM —70 mMm; 12—30 Mm —80 mm.

Mexay cpeanuM pasmepom uacTuu Dsp, caosi 0O6CHNKH
HJIH eCTeCTBeHHOro rpyHTa, NPHMBIKAKINEro K BOAONPHEM-
HOH MOBEPXHOCTH, H pasMepoM BOMONPHEMHBIX OTBEpPCTHH
NPHHAMAIOTCS CcAeayolne cooThHomenns (raba. 1.2).

Boaonpuemnsie rasepen nNpuMeHsioTes AJas Boao3aGopos
Go/blI0# NPON3BOAHTEALHOCTH HJH B TeX cayuasdX, Korja no
NPOH3BO/ACTBEHIIBIM, THAPOreOJOTHUSCKHM HJIH APYTHM yCl0-
BiHAM neob6xoaumo o0ecrneynTh BOSMOKHOCTL NPOXoJa ueno-
BeKa No BOAONPHeMHON wacTH Aasi HaGaAeHHs H peMOHTa
Boao3abopa B nepuojf skcmayartaunuu [26].

* Koappuunent HEOAHOPOAHOCTH TPYHTOR Ky=d gyer /djge,  TAC tlgnag
n dj, — AHAMETD YACTHL, MeHbLIIE KOTOPHX B TPYHTE COAEPKHTCA
coorperctaendo 60 n 10 %.
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ans o1 : 10

S

=

005 a1 ! [0mm

Puc, 1.6. Kpusnsie ana nopbopa
nporkBocyPPOIHOHHOH necyaHo-
rpaawiinod oBceinkm

| = zpanyaomMerpuseckiil cocrag; 2 ==
vapaxrepunidl Juaserp

Puc. 1.7, Tanepefinsii BOfO3a-
bop ¢ napannenskblMM FOPK30H-
TANBHBIMM  CHBAMCHHAMM=YCHAM=
TCNAMM

| — fiepeeoante cxpaunnsi, 2 — 2aag-
pea; 3 — nodpyciroasie cKagaune

Bononpuemubie rajepen BHINOJAHAKTCA H3 cOopHOro Xe-

TaGauta 1.2, HoaGop soponpueminix oTnepcriil
FOPH3OHTAABHMYX Rofo3abopos

1esofeTona, perke H3 €CTEeCTBEHHOro KaMHA W KHpMHua, C me-
1eBEIMH OTBEPCTHAMH HJH OKHAMH-HHIIAMH C KOJOKOJb4a-
HME Ko3pipekami. lanepen GuiBaloT Kpyrioil GopMbl ¢ MH-
IUMaabHBIM aHameTpoM 1 M u csobGoanoi
e menee 1,6 m n wnpunoi 0,7 M, uro HeoOXOANMO AJH NPO-
ojla obcayRHBAIOWEro nepconana, Aas 4Yero ycTpauBaior-
5 MOCTKH HJIH NOJIKH., 3BEHbA rajepen ycTaHaBJHBAOTCA HA
‘el HalbHO NOArOTOBJAEHHOE OCHOBAlHe, HCKouaouee HX
)CaJlKy OTHOCHTEALHO APYr Apyra. [aa oTBoAAa BOAHW MO JAHY

dbopmMul BHICOTOI

Paawep pOLONPUEMHAOr0 OTBEPCTHA NpH KOShdhuunciaTe
opua pOAOMPHENROTD HeORROPOANOC TH
OTBCPCTHY
<2 >3
{pyraas (2,5—=7) Dy, (3—4) Dyyo,
Ileaepnanan (1,25—1,5) Dm“ (1,5—2) D&ﬂ'ﬂ-ﬁ
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rajepen ycrpauBaercs JIOTOK, ofecneyuBaiolluil ABHMKeHHe
BOALI CO CKOPOCTBIO, HCKJIIOUAKOIIEH BEINadelHe BHIHEeCeHHBIX
BOJIOH MeJKHX YacTHIL BOAOBMeLlaloiei nopombl.

Fanepeiinbiit Bofo3a6op MOXKeT GHTH AOMOJHHTENBHO
000pyOBAH JHHEHHBIM PSAOM NAapajielbHEX FOpH30HTAb-
HbIX CKBAXKHH-YCHJIHTEJeH, KOTOPhle MOTYT 3HauHTeJbHO I10-
BLICHTB ero npouH3BoAHTe bHOCTh, Ilpoxoanas BonocGopras
rajiepest NONOJIHSIETCA NEPNEeHAHKYJAAPHO e pacioOMeHHb -
MH TFOPH3OHTAJNbHLIMH CKBa)KHHAMH-YCHJIHTENSAMH, OAHH H3
KOTOPBIX HanmpaBsJ/ieHbl MOA PyCJAO PexkH, APYTHE — B CTOPOHY
Gepera (puc. 1.7). AKTHBHBIH Nepexsar NOAPYC/AOBOTO IMOTO-
Ka u Oeperosoro nojasemHoro croka ofecneunsaer Gojee
nosHoe HcnoJib3oBanue pojlozabopa. YerpofictBo ropH3OH-
Ta/lbHBIX CKBAMKHH MOZKET OBITh OCYULeCTBJIEHO, B YACTHOCTH,
OJHHM H3 H3BEeCTHHIX croco00B rOPH3OHTAJNLHOIO GypeHHS
HIH OPOAABJAMBAHHA, YTO HAMHOrO Npoule H AElIEBJE [0
CpaBHEHHIO C YCTPOHCTBOM T'OPH3OHTAJbHBLIX CKBAXHH Jy4e-
BOro Bojloszabopa H3 cneuHabHOI WAXTH, CTOHMOCTH KOTO-
pPOH BecbMa BeJIHKA.

[Ipu neoGxomumocTn Gosiee moJHoro 3axsara IPYHTOBO-
ro moroxa ueiecooGpasno coopyikenne BOAOCOOPHBIX NOJ-
3CMHBIX INIOTHH ¢ JloBejenneM HX 10 Bogoynopa. OAHHM M3
BOA03a00pPOB TAKOro Pojla SBJASETCHA CTOEUHBIN WAHM CBAIHBLIN
BOA03a00p, COCTOAIHH H3 JIHHEHOrO PAAa CTHIKYIOLIHXCS
OiHa ¢ Apyroit cBaii (wnyntoB) wau croek [33]. Tpyuropas
BOMA 4epe3 BOAONPHEMHBIE OKHA MPOGUILTPOBLIBACT BHYTPD
BososaGopa. TlocTynHe B ero JIOTKOBYIO 4MaCTh, BOAA CTEKA-
€T B BOJA0OCOOPHLIA KoJoAel, IAe YCTaHOBJEH HAcoc, OTKa-
YHBAWIIKE H NMojawouluil ee Bojomnorpebureism (puc. 1.8).

Croeunwit Bojosabop npencrasiasier coBofi noayio e-
1e306eTOHHYI0 CTEHKY, BepXHAA 4acTh KOTOpoil ofopyayer-
CA BONOINPHEMHHEMH OKHAMH-BCTABKAMH 2, BHIOOJHENHBLIMH
B BHJE cetyaTOro QuJAbTPa Ha pelleTyaToM CTAJLHOM Kap-
Kace, nu0o M3 mopucroro GeToHa, MOAHMEPHLIX H APYLHX
(GUIBTPYIOLHX MaTepuanos. [lpoHunaemocTs M cooTmercT-
BENIO MaTepHas JJs OKOH-BCTaBOK noabHpaeTcs B 3aBHCH-
MOCTH OT MECTHBLIX HHYKCHEPHO-TeOJOrHUeCKHX H THAPOreoo-
FHYECKHX YCJOBHH (rpaHysoMerpuHuyeckuii cocras, Kosdhdu-
nHeHT (HABTPALHH, CBA3HOCTL FPYHT2 H T.[A.) M0 TOM xKe
METOOHKE, YTO H (HJALTPH TOPH3OHTAJLHEX TpybGuaThX
H rajepeitnx Boao3abopos.

Huxuss uacth Boaosabopa npexacrasJaser coboii Bojo-
cOopHBI J0TOK | A/ OTBOAA BOABI K BOAOMONBEMHBIM Ha-
cocaM. CTeHa-apeHa ONyCcKaeTcs B BOAOHOCHBIH njacT weno-
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Puc. 1.8. Cemafino-croeunsli soposafop: a — obuwiwA BMA,
6 — KoHCTPYKUMA Bogo3abopa

I — sodocbopuas wacrs (aorox); 2 — aodonpueMubie Ox-

H3 — BETA8KN) 3 — nacocuan ETOHULUR] 4 = ¢ MOTPOAME BD-
doclopume KoADIYH (CTABATCR Ha paceToAxuun 100 m); 5—
oraepcTuns dan oducrku sodoralopa




CPeACTBEHHO C IIOBEPXHOCTH 3eMJIH H B npHHIKNe He Tpebye
npeABapHTeJbHON0 BCKPHITHH CHEUHaJbHOH TPaHWeEeH ¢ BO-
HOOTJIHBOM H3 Hee. YCTpoHcTBO BOJA03a0OpOB MOMKET Ocylue
CTBJATHCA Pa3/iHYHBIMH METOMAMH: «CTeHa B IPyHTe», I'HA-
po-, BaGponorpyenune, cnocobbl 3ajaBauBanus 1 1. 4. Cpep-
Xy CTeHa HMeeT OTBepCTHs, HYepe3 KOTOpble BO3MOKHA
OUHCTKA €e BHYTPEHHeill 4acTH OT 3acCOpeHHs W 3aHjaeHnsd
B MpoLecce sKCMJyaTalluH.

[lo cpaBHeHHIO ¢ rOPH3OHTAJBHBIMH rajepeHHbIMH HJIH
Tpy6GuaTeiMH BoA03abopaMH JaHHas KOHCTPYKLHS MOA3EM-
HOro Bojgo3abopa HMeer CJeAyIOLlHEe NpeHMyllecTsa:

B0/103aXBaTHafA cnocobHOCTE BOA03a0OPHOH CTEHKH B je-
CATKH pa3 Bhille, ueM TOPH30HTAJILHOro BOJAOsabopa, nmme-
jolllero OrpaHHYeHHyo N0 BeJHYHHE BOAONPHEMHYIO NOBepX-
HOCTh;

BOI03abopHas CTeHKa MOKeT COOpPY/KaThCH HeNoCpeicT-
BEHHO C MOBEPXHOCTH 3eMJiH 6e3 OTPHBKH clelHaibHol TpaH-
IeH H BOJOOT/IHBA; -.

3acopeHHe, 3anjieHHe W XHMHKO-OHOJOrHYecKoe 3apacTa-.
HHE B CJyuae OTKPHITOH cBepXy B0OA03a0OPHOH CTEHKH MO-
ryT GbITh JIErko JHKBUAHPOBAHH B OTJIHYHE OT HAXOAAlLel-
cs Noj 3emJielf 3akpuTOH TpyOuaToll JApeHs, OYHCTKA KOTO-
poii KpaiHe 3aTpylHeHa, a MHOr/la M HEBO3IMOKHA. |

TunoBasi cekuusi Boaozabopa CTOEYHOroO THIIA MOMET
MOHTHPOBATLCA W3 JABYX KeJe306eTOHHHIX PeOpHCTLIX NJHT
C BCTPOEHHBIMH B HHX BOJONPHEMHBIMH BCTABKAMH-OKHAMH.
JKeneszoberonnnit 610Kk pasmepom 33X 1,5<0,4 M COCTOHT H3
BOJONPHEMHOM YaCTH ¢ OKHAMH H JIOTKOBOH (KOJJIEKTOPHOII)
yacTH, MpeAHasHauenHoii Ans orsBoaa BoAbl. JKeneszo6eToH-
Hele NauThH HMeloT pasmep 3><1,5 M. ToamubHa nAHTH: ocC-
nosHasi —0,1 M, no pebpam — 0,2 M. Bojponpuemusie okHa
(no 6 wit. Ha KaXKAyl0 cekuuio) HmewT pasmepsl 0,43<
% 0,375 M. [NauTel u3rorasauBawTes u3 Gerona mapku 300;
o6bbem Gerona Ha oany naury cocrasiaser 0,56 m*. Apmu-
poBaHHe [INT MPOH3BOAHTCA CeTKOI H KapkacamH (no peb6-
pam). Hduamerp apmatypul 8 u 10 mm. Jlas noabvema uant
H YCTAHOBKH GJIOKOB c/ejialbl MOHTaXkHbIe coejlHtennsa 0J0o-
KOB — BBICTYIl 3aKJaJiHON AerajH OAHOH NMJHTH CBEpXy 3a-
BOAMTCA B Nas, obpasyeMmulil 3akJaJHBIMH JAETaANSAMH APY-
roii nantel. Macca oanoro 6aoka 1,4 1.

BoaosaGoprasi cekilHs ONMHCAHHON KOHCTPYKLHH MOKeT
HMETh pasjiHuHbie MoAHGHKauuu H pasmepnl. Kpome npmn-
BeIeHHOro, pa3paboTaHbl TaKiKe YEpTexH MOA3EMHOro BO-
nosabopa cBaiiHoro tThna #u Boao3zabopbi-cTenkn OoJbiie
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BuicoTbl. [asi yBesiHueHHs nocliejlieidl Mox<eT OBiTh NpHMe-
el BAPHAHT CEKILHOHHOI'O yCTPOHCTBAa CTOEYHOro HJH CBaii-
lnoro sojxoszabopa, cOCTOALLEr0O H3 OT/AE/BHBIX CEKIHI, KOTO-
pule YCTaHaBNHBAIOTCA OJHA Ha JAPYryi0 H COEAHHAIOTCH
Mexay coboii mocpeacTBOM 3akJaanblx aerasei. He kaca-
ICL JAPYTHX BO3MOXHBIX DA3HOBHAHOCTEH KOHCTPYKUHH
6.10KoB BOJlo3abopa, yKaKeM, UTO B PasJHYHHIX KOMOHHA-
IHAX OHH MOTYT GBITh HCMNOJbL30BAaHB I/ CO3AAHHA BOAO3aE-
OG0opoB pasHOH JAJHHBL H NPOH3BOAHTE bHOCTH. Bojonpuem-
e KeJdesoberoHnsle OJOKH [PHMEHAWT TAKXKe B KayecT-
e 3JEeMEeHTOB COOPYIKeHHIl,

KonkpeTinii 060beKT NpHMEHeHHs KOHCTPYKLMH BOJ03a-
Oopa cToeuHoro THNa — HHPHALTPANHOHHBIA BOAO3abop AL-
Aepekoii nrtuuedabpukn. Ha Gepery p. MsapiMThl pacroio-
#eH TpybuaThiil JHHeHHbl Boao3abop ¢ HacOCHON cTaHIlHen.
Bospociiiee Boaonorpebienne W cHHKenHne AebGHTa BOJIO3a-
Gopa 00ycaoBHJIH HeOOXOAHMOCTL €ro PeKOHCTPYKIHH
i paciunpenus. Pacyersl 10KasnlBaloT, 4TO MOBHILIEHHE MPO-
HasoAuTenbHoCTH 10 0,1 M*/c cBs3aHO ¢ yAJaHHEHHeM cyuie-
cTBylomlero Tpybuaroro Boaosabopa mo 150 M, uto B Jan-
HBIX MECTHBIX YCJOBHAX HEeBO3MOMHO BCJeIACTBHE MaJiof
TEPPHTOPHH, NJOMIaAb KOTOPONl orpaHu4yena GacceiiHoMm Bo-
jonjiapaomen nruus M pekoil. B To Xe Bpemsi cTenka-so-
jozabop us noawlx Gaokos AnuHoil 21 M obecneuuBaer no-
Aauy HeoOX0AHMOro o0beMa BOAB H OTJHYAETCS XOPOLUHMI
IKCIVIYATAHOHHBIMH - moKazateasmu, KanuranosuaozKeHHs
B CTPOHMTEABLCTBO CcTOeyHOro Bojaosalopa coOCTaBifiOT
1350 py6. (6e3 cTOHMOCTH HACOCHOII CTAHLHH H BOJOBOjA),
UTO B 2 pasa MeHblle CTOMMOCTH COOpyiKeHHs TpybGuartoro
Boaosabopa aannoit 150 M, BHINOJAHEHHOrO H3 ABLIPUATHIX aC-
GectouemeHTHHIX TPYG anamerpom 250 mm.

Ilpyram npHMepoM IIpHMeHeHHS B0J03a60pHO-ApeHaK-
HOH MOJIOH Xene300eTOHHON CTeHKH B NMPOEKTHOH NpakTHKe
MOZKET CJAYIKHTB. €0 HMCNOJIb30BAHHE NPH HHMKEHEepHOi [10]-
rotoBke W GJaroycrpoiictse mukpopaiiona «Xumuk» B TyJe,
IPOEKT KOoToporo paspaboran HHCTHTYTOM TyJarpaxmaan-
npoekt B 1980—82 rr. 3aecs Bono3abop croeunoro THNA
HCMOJIb30BAH  KakK [OANOpHas BOHA03a0OpHO-ApeHaXKHAas
crenka. Ona yjepiKuBaer onoJj3aloluil CKIOH OT o6pyiie-
s H ONHOBPEMEHHO IllepexBaTHIBAeT MNOATAIJIHBAIOILYIO
TEPPHTOPHIO NMOA3EMHYIO BOAY, KOTOPYIO OTBOAMT B JleKopa-
THBHBEIE MPYABI, PACNOJOMEHHBIe B HH3HHAX MECTHOCTH.

B caabonponHuaemblX rpyHTax ¢ HH3KOH BojooTaaued
MOKET NPHMEHATLCS O0beMHBIH HJAHM NJAacTOBHIT KaMeHHO-
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me6eHouHEI H mNecyaHo-rpaBHiiHO-raseunbiii Boposabop,
obecneynBajomuii 60JbIIYI0 BOAO3AXBATHYIO INOBEPXHOCTE.
Ero ucnoassopanne speKTHBHO TaKKe H B cjyuae HHPHIb-
TPAIHOHHOTO NMHTAHHA B BOJOHOCHHWX naacTax GOJAbWOA NPo-
HHILAEMOCTH, KOrjla MJAacTOBhLIfl JApeHa)K ¢ CHCTeMOil napaJ-
nenbHEIX japen ofecneunBaer Tpebyemuii Boxosabop. |

PasHoBHaHOCTBIO oObeMHOro Bojgosabopa sAB/AsfeTCA nec-
yaHO-rpaBHitHO-KaMeHHO-HabpocHBIil Boj03abop B BHlE Jpe-
nakuoit mesn. Ero ycrpoficTBO MOMKeT OCYIIECTBJAATHCA
C noMollbio (PHABTPOBOro MarepuaJta, coOHpAIOMIEro BOAY
H oTBOAsero ee K HacocHoit craHuuu. lllenesBoi Bomosa-
6op — ApeHa, KaKk H CTOeyHO-cBafiHbIli BOA03abop, MO3BOJA-
eT nepexBaTHIBATH MOJHOCTbIO MOTOK NOA3EMHHIX BOA B BO-
AOHOCHHIX NJIACTaX OrpaHH4YeHHOH MOIUIHOCTH.

B pa3sHo3epHHCTHIX TIPYHTaX MEPCNeKTHBHBIMH MOTYT
0Ka3aTbCsl MecyaHo-rpaBHiHbIe BOJA03a00OpHI, CcO3jaBaembie
nyTeM NepecOpPTHPOBKH €CTECTBEHHOro rpyHra Ges3 ero Bhi-
emku. Iasi oOpasoBanusi TakHX BOJA03abOpPOB B TrPyHT 3a-
AaBJIHBAETCA PHAPOMOHHTOPHas TPyOKa, Mo KOTOPOH nepHo-
AHYECKH MOJAaercs CTPyd BOAW C 3apaHee YCTaHOBJIEHHHM
pacxojoM, HamopoM, MepHOJHYHOCTbIO H MPOAOJKHTENBHO-
CTHIO HMMYJibca. Ilepesi OTBepCTHEM THAPOMOHHTOPHOM TPYO-
KH TPYHT NPHBOJMTCS B BHXpesoe aBHKenHe. IIpu 3Tom
KpynHble TsxXejaple (pakiliH TPyHTa nepeMelialoTcs BHHS,
a Gosiee MeJIKHe H JIerkKHe pacrnojiaraioTcs Bhlllle HJIH BHIHO-
cATCH. RS

Onauum u3 HaubGoJiee pacnpocTpaHeHHBIX HA BocToke ro-
PH3OHTaJIbHBIX BOA03a6OPOB ABJAIOTCH KSPH3BI — MOJI3EM-
HEle BOJIONpHEMHbIe rajepen, NpokjaajbiBaeMbie B BOJOHOC-
HBIX MJacTax c nepeceyeHHemM ypOBHSA NOJI3€MHBIX BOJ H BH-
BofloM co6paHHO#l BOJALI Ha NOBEPXHOCTb 3emaH (pHc. 1.9).
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JlauHa TakuX raJjepeil, Kotopsie OOLYHO KonawTcA Bpyd-
Hylo, KoJie6JieTcsi OT HeCKOJIbKHX coreH merpos Ao 30 KM,
1e6HT OT MEeCATKOB 10 ThicAu M°/cyT. YKJAOH AHA OKOMO
0,001. Yepes kamasie 30—50 M no AjHHEe KApH3A POIOTCH
pepTHKaJbHEE KOJOAUH IS NMoAbeMa BulOHpaeMoro rpys-
ra H BeHTHAsANHH. OTnenka kapusa oOBIMHO BHINOJHSIETCS
H3 Kesae306eTOHHEIX KOoJell SJJIRNTHYECKOH (OpMBI, 4TO M0+
JBOJISIET MPOTACKHBATH OJHO KOJIbILO Yepes Jipyroe H ycra-
HABJHBAThH BNEpPeAH AN KpenJeHHs KpPOBJH H CTEHOK OT
oGpyuiennsi. Paamep koseln o6puno GuiBaer paBHBIM 763
%114 cm. Beprukajablble KoJaoAUb OOJHUOBLIBAIOTCS KHP-
MHIOM MJAH JKeJe3006eTOHHBIMH KoJbuaMmMiy OoJbliero JHa-
vmerpa. Pa6ore no ycTpofcTBY KAPH3OB BEAYTCS MOA 3a-
ILHTON HACOCOB, KOTOpbIe OOBIYHO CHJILHO MECKYIOT, B CBSISH
¢ yem OHH GLICTPO BBIXOASIT H3 cTPo#. B BOJOHOCHBIX TPYH-
14X, COAEPMKAULIHX MEJKO3EPHHCTHH ECOK, B LLEJAX MeKAy
KOJApliaMH o0fle/IKH TOHHesefi CTaBAT ceruaTbie (HALTPHL

[pn HeoOGXOXHMOCTH peryJHpoBaHHa oT6opa nojseMHbIX
BOJA Ha OTAeNbHLIX y4acTK4X rOPH3OHTAJLHOrO BOJA03abopa
npaMeHsieTcsl ILIJII030BaHHe, KOrAd MeXly OT/eJbHBIMH yda-
CTKAMH ero BOJONpPHEMHON 4acTH yCTaHaB/IHBalOTCH BOAO3A-
fopHHE 3aABHKKH HJH WHTOBHE 3atsopnl. Jlas Habmone-
Hua 3a pabGoOTON rOPH3OHTAJbLHBIX JIHHEHHLIX B0A03a60pOB,
HX BEeHTHASILAKM H PEMOHTa YCTPAHBAIOTCA CMOTPOBLIE KO-
nonust [26], paccTosinHs MeXAy KOTOPHIMH NPHHHMAOTCA
50 M — aas TpybuaTHX BoA03abopoB aAuamerpom 50—
500 MM, 75 M — auamerpom Gosee 500 mm u 100—150 M —
nas ranepeiiibix BojaosabopoB. CMOTpOBLIE KOMOAULL CO-
Opy2KaiT TAKIKE B MecTaxX HaMeHeHHs HanpasieHus BOAO-
NPHEMHONl uYacTH Kak B [J1aHe, TAK H B BEPTHKaJbHOM
IJIOCKOCTH. BBIMOAHAIOT HX, KaK NPaBHJO, H3 COOpPHOro xe-
a1ezoberona ¢ BHyTpeHnum anamerpom 0,750—1 wm.

Bepx KoJIO[AUEB AOJKeH BO3BBIUATLCH He MeHee ueM Ha
0,25 M Han MOBEPXHOCTbIO 3€MJIH, a BOKPYr HHX JAOJIKHE
6LiTh CHelaHa BOJOHENPOHHIAeMasi OTMOCTKAa LIMPHHOW He
menee | M. CMoTpoBbie KOJOAULI CHAOKAIOTCH KPBILKAMH
M BeHTHJASLUMOHHBIMH TpyOaMH, KOTOpule BO3BBLILATCA HA
2,5—3 m HajJ NoBepXHOCTbIO 3eMaAH. TpyOul W rajepen s npe-
nejax KOJIOAUEB COMpsArawTcs Nnpu nomolid GeToHHBIX JOT-
KOB B JHHINE KOJIOJLEB.

BopocGopuas kamepa (kojojel) B 3aBHCHMOCTH OT ycC-
JOBHH 3aJieraHus BOJAOHOCHOro mjlacta pacnojaraerca B KOH-
lle FOPH30HTaJLHOrO BOA03abopa MAH Ha ero JuHHH. B oT-
Ae/pHHX cAydasX B HeM MoxKeT coGHpaThes BOJa M U3 He-
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CKOJBLKHX BeTBeil ropH3oHTalbHOro Bojosabopa. Pasmepn
Bojlo3abopHoil Kamepnl onpejeasiloTes H3 ycaoBus obecne-
qenus OJaronpHATHOro pexuma padoThl HACOCHOH YCTaNOB-
KH C HakolJlieHneMm onpejaejieHHoro obbema BOJALI, a4 TakKikKe
pasMmeulenus B Heil nacocHoro obopynoBaHus H KOHTPOJb-
HelX npubopoe. BojocOopuble kamepul KpyinHBX Bogosabo-
POB COOPYIKAIOTCS H3 CEKIHH, COOTBETCTBYIOLIHX YHCIY BeT-
Beil ropusonTaasioro sogosabopa.

Hacochwie crannun Boao3alGopoB B 3aBHCHMOCTH OT HX
NMPOH3BOAHTEBHOCTH W THNA HACOCHOTO 0OOpPYAOBAHHA YCT-
pauBaloTCsl COBMeLleHHBIMH ¢ BoAocOopHOil Kamepoil HJH
KdK OTIaeJILHOe CODpYKeHHe.

3. Nyvessie Bopo3abopsl

Ycaosusi n 004aCTh NPHMEHEHHA JYYEBBIX
B0103a00POB NJA BOROCHAONEHHS TOPONOB M NPOMBILJIEH-
HeiX 00bexkToB. PajHanabuibic cHCTEMBI TOPH30HTAJbHBIX
(pexe HakJOHHBIX) CKBaXXHH (ApeH) — JyueBnle Boj03abo-
pel cOOMpaOT BOAY H3 BOMOHOCHOrO IJlacTa H OTBOJAAT ee
B LEHTpa/ibHyi0 BOLOCOOpHYIO Kamepy, OTKyla Belercs oT-
kauka. Ilo ycaosmaM nutanus Jyuessle BoAo3abopw, Kak
H JIpyrHe nojiseMibie BoA03abopbl, nNOApase/siOTCA Ha
(puc. 1.10):

HipuabTpaunoHuble OGeperosbie H IOAPYCJAOBLIE, CKBA-
JKHHBEI KOTOPBIX PAacrnoJoXeHbl COOTBeTCTBeHHO Ha OGepery
H noa nHoM pekH (o3epa, BONOXpaHHJHINA, npyaa);

BOJlIOpPa3jleibHble, HaXoAANlHecHs BAaaH oT 00JacTH IiH-
TaHWA M SKCIJYATHPYIOUIHe nanopHuie H OesHanopHbie ro-
PH3OHTHE MOA3EMHBIX BOJl, BEPXOBOJAKH H MpPOCJOH BOJAOHA-
CHIMEHHBIX TPYHTOB.

B oranune oT noAseMHBIX BOA03a00OpPOB BePTHKAJIBLHOrO
THNA, COCTOANIHX H3 I'Pynn BoA03a60pHHIX GYPOBLIX CKBA-
JKHH, JyueBble B0M103a00pH Aal0T BO3MOMXKHOCTh BECTH KOH-
IEHTPHPOBAHHO OTKAaYKy 3HAYHTENbHHIX 10 BeJHuMHE pac-
XOJI0B BOJBI H3 BOJOHOCHHIX MJ1aCTOB AaxKe HeboAbWIOH MOoL-
HocTH. OHu TpebyloT MeHbllelf MJAOWEAH OTYYHKAEHHS
3eMesb, XOTSl BOBJEKAloT B 9KCNAyaTannio Te xe (min naxe
60Jibline) o6beMb BOJAOHOCHBIX TOPOA.

K nocronHcTBam nydeBsIX BoA03aGOPOB OTHOCHTCH BO3-
MOXKHOCTh HCMNOJL30BAlHA [Nl OTKAYKH MEHbIIEero 4uc/a
KPYMHBIX HACOCOB, B YAaCTHOCTH, C TOPH3OHTAJILIILIM BaJIOM.
D10 CHHXKAaeT obuluHe IKCNAVATANLHOHHBIE H3AEPKKI 3a cuer
yMeHLUIeRHS pacxoaa norpebasemoit snekrposueprun. [Ipe-
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Puc. 1.10. OcHoBHeie BHAB nyuyeebix sopolabopos

d — nodpycaoasin ¢ godocbopuoll kasmepoli na Gepezy: O — nodpycaoesil ¢ sodo-
COOPHOR KAMEPOU & aKksaropuu; a -— Gepetoani; & — xoubunuposaunsdl (rodpge-
wgo-fepezogoit); 0 — sodopasdeasnuiii: | — nodpycaoasie aydu; 2 — fepezoasie
w4 — godocGopRAA Kamepa

HMYLILECTBOM SIBJAETCH TaKXKe COBMElleHHe B JYyYeBbiX BO-
J103abopax BOJONPHEMHOro KOJOJLA ¢ HACOCHOH cTaHuuei,
HTO d4€T IHAYHTE/NbHBIE TCXHHKO-2KOHOMHYECKHE ITpPeHMY-
lllecTBa Mo CPaBHEHHIO C OTKPHITEIMH Bojo3abopamH, Gepy-
ILHMH BOJY H3 BOJIOCTOKOB HIH BOAOEMOB, Ije yallle BCero
MPHXOAHTCA NPHMEH TR CXeMY pasienbHoro PacioJOMCHHA
HBOAONPHEMHOTO KOJOAILA H HACOCHOH CcTaHuu l-ro NnoaA-EMA.
BogosaxeaTtHasi CrHOCOOHOCTb JIYYEBHEIX FOPH30OHTAJBHBIX
CKBAXXHH He 3aBHCHT OT CTeleHH CHHXKeHMA YPOBHHA NOJ3eM-
HBIX BOJ M HE YMEHBUIAETCH B [POTHBONOJOMKHOCTE BEPTH-
KaJIbHBIM CKBaXKHHAM C He3aTomeHHbiM huasTpoMm. Oanako
clelyer OTMETHTbL, YTO OTCYTCTBHE JIOCTAaTO4YHO 3(exTHB-
HBIX H PAIHOHAJBHLIX METOMAOB YCTPOHCTBA JIYUeBLIX BO10O-
sabopos caepikuBaer Gogee IWHPOKOE pacnpoOCTPaHEHHE ITHX
COOPYHEeHMil H B psjle ciydaeB fiejaerT ux Aopoxe GypoBHIX
H0103a00PHBIX CKBaXHH. YKa3aHHoe o6CTOSITENLCTBO OCO-
OEHHO CKA3HBAeTcd B YCJOBHAX BOJOHOCHBIX TIJIACTOB 3HA-
HITeJbHOH MOIIHOCTH, r/le JiyueBbsie¢ Boao3zabopel TpebyioT
OOJBLUINX KanHTaJa0BJOXKEHHI, YeM CHCTeMBbl BePTHKAJIbHBIX -
ckBaxHi, llpy momuocTH BOJoOHOCHOrO njaacra GoJiee 20m
CTOHMOCTb CTPOHMTENIbCTBA BOAOCOHOpPHON 1HaXTHI JIVUEBOTrO
Jiﬂﬂﬂ-ﬂﬂﬁﬂp& CTAHOBHTCH HACTOIbBKO BGJHKdA, YTO TOJAbKO 3a-
TpaThl HA €e YCTPOHCTBO HAMHOTO NPEeBLIIAIOT CTOHMOCTD
Oypenuss n 000pYAOBAHHS BEPTHKAJbHBIX CKBAXHH.

B BomoHOCHHIX nJaacTax He0OJILIIOH MOILHOCTH (meHee
20 M) KanuTaJOBJOMKEHHS B CTPOMTENbLCTBO JYYE€BHIX BOJAO-
1a00poOB JAOCTATOYHO OBLICTPO OKYNAIOTCH 33 CYET CYIILECT-
BEHHON 3IKOHOMHH 3SKCIVIyaTallHOHHHIX 3aTpat. Kpowme Toro,
pHMEHEHHe JyYyeBbiX B0A03ab0poB nozpogasdger HabemxaTh
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JJHHHBIX JOPOTOCTOALLHX BOAOBOJAHBIX KOMMYHHKaLHH, JIH-
Hull 3JekTpocHalOXeHHA H cBsA3H. 1A CHCTEMbI BEPTHKAaJb-
HEIX BOJ03a60pHLIX CKBAaXKHH, KOTOpHIE BLIHYKAEHHO CTaBAT
JAaNeKo OfHY OT Apyroil (AnsA yMeHbIUeHHA HX B3aHMOBJIHI-
HHS), 3TH KOMMYHHMKAIIHOHHbIE JIHHHH OBIBAIOT 4aCTO BECh-
Ma NpOTAMKEeHHLIMH.

Ilo pesyabpraram avaniuza H 0000MIEHHSI OTEYECTBEHHOTO
H 3apy0beXHOro OnbiTa HayuHbLIX HCCJAEAOBAHHH, 3KCIJyaTa-
[1HH, NMPOEKTHPOBAHHA H CTPOHMTENbCTBA JydyeBhiX BOj03abo-
poB B 06J1aCTH NPOMBIILIJEHHOr0, XHJAKHIIHO-KOMMYHAJLHOTO,
CeJILCKOX03AHCTBEHHOT0 BOJAOCHA0KEeHHSI H OpOLIeHHS MOK-
HO BHJAGNHThL caeayiomiHe Hanbojee BayKHbIe VCIOBHA HX
3¢ GeKTHBHOrO H palHOHAJLHOrO nNpHMeHeHHs [4]:

1. BopoHocHBle NMJ1acThl, JIHH3Bl H MPOCJAOH MAaJjoH MOLL-
fgocTH (mo 20 m), pacnojoxeHnHsle Ha raybune go 50 M.

2. HeonHopoaHule B paspese (MHOTOCHOHHBIE) BOJOHOC-
Hble NJACTH, ¢ BO3MOXKHOCTBIO HCHNOJL30BaHHA HauOoJee
BOAOOOHIBHEIX cJioeB HeboAbIIOH MOIMHOCTH MJAH CJOeB
¢ XHMHUeckH n OakrepHojoruuecku Oojee UYHCTHIMH BO-
JaMH.

3. Ilpu orpannyeHHoll NJoMiaJlH BO3MOXHOIO pacnoio-
MeHnus BOJH03abOPHLIX COOpPYKEeHHH (CTeCHeHHOCThL TeppPHTO-
PHH 110 TPHPOJAHBIM YCJOBHSIM, OCTPOBHOE NOJIOXKEHHE, 3a-
JIECEHHOCTD, 3aHATOCThL 3aCTPOHKON H T.11.), @ TAKXKe OTUYHK-
JIeHHA TEPPHTOPHH IIOJ 30HY CAHHTAapPHOH OXpaHHL.

Jlnsi skenjyataiuy JIHH3 NMpPecHBX BOJ, PacHoJOMKeH-
HpIX B GacceifiHe HJH NOTOKEe 3aCOJIEHHBIX MOJA3eMHBIX BOJL.

5. B 6GesHanopHblXx BOJOHOCHHIX INlacTax c¢ HeDOJbILOH
BOAONPOBOAHMOCTEIO (C MaaslM KOs duilHeHTOM (pHIABLTPA-
IHH), KOrja BepPTHKAJBHBIMH CKBAXKHHAMM He IpeAcTaBJifd-
ercs BO3MOXKHBIM 0TOOpaTh HYXKHOE KOJHYECTBO BOJAEI, BBH-
Y HX HeJIO0CTaTO4YHOH BOA03aXBATHOH CNOCOOHOCTH.

6. HOnsi cHCTeM HCKYCCTBEHHOTO [MONOJIHEHHSI 3amacoB
N0/iI3eMHBIX BOJ (MarasMHHpPOBAHHA) C CE30HHBIM M MHOIO-
JIETHUM HX PeryJIHpoBaHHEeM.

Bo Bcex sTHX ycJoBHSIX JiyueBble BOJ03abopbl npH no-
JAaue OAHOTO H TOTO e KOJHuecTBa BOAB MOryt OmiTh 6o-
Jiee 3(hhEeKTHBHE M SKOHOMHYHBI N0 CPABHEHHIO C JIHHEHHEI-
MH, KOJbUEBLEIMH, MHOTOPA/JHBIMK H JIPYTHMH CHCTEMAMH BO-
nosabopupix ckBaxkKuH. Opnako B JaoboM cayuae HYMKHO
TEXHHKO-9KOHOMHUYECKOE COIIOCTaBJIEHHE BapHaHTOB C OILEH-
KOH KANHTaJbLHBIX CTPOHTENBHBEIX 3aTpaT H SKCIJyaTamHo-
HEIX H3[lep:KeK NMPOH3BOJACTBA.

Tunbl W KOHCTPYKUWHM JyueBsix Bogoszabopos. Bubop
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Puc. 1.11. flyuesoi sofgozaGop c socxopaumumu nyuamu [DPr]

| — cuoTposble Koaodyb; 2 — necox: 3 — necyano-zpacudueid guasTp; 4 — o0g-
VOGAN{UE HEKAOHANE TPYONATHE PUALTPY,; § — ZAUNUCTHE 2PYRTHI

PH NPOEKTHPOBAHHH TOTO WJH HHOrQO THNA H KOHCTPYKIHH
JY4eBOro Bonosabopa 3aBHCHT OT 'HAPOT€0JIOTHUECKHX, I'eo-
JIOTO-JIHTOJIOTHYECKHX H JIPYFHX NPHPOAHLIX H TeXHOTeHHBIX
yCJIOBHH yyacTka orbopa nojasemHulX Boj. Kpome Toro, npu-
HATHE pelIeHHs O KOHCTPYKTHBHBEIX 0coOeHHOCTAX B0oA03a0b0-~
pa yacToO OKAasLIBAETCS! CRA3AHHEIM C BO3MOMKHOCTAMH CTPO-
HreascrBa (cm. ru. IIT).

B Hacrosiiee BpemMsa paspaboTaHbl pas/iHYHbIE THIILE
H KOHCTPYKIHH CHCTEM IOPH3OHTAJBHBEIX PAaJHAJILHBIX CKBa-
wuH (1aba. 1.3), KOHKpeTHBIe nNpHMEpbl NPUMEHeHHS KOTO-
PBEIX OMHCAHB B OTeYeCTBeHHOI W 3apyGe:kHolt JuTepatype
[4, 48 u np.]. HauGoabuiee pacnpocTpanelde B NpakTHKE
HMEIOT JydeBble B0A03a0OpHl KJACCHYECKOTrO THIMA, OMBIT
IpEMeHeHHsA KOTOpPHIX jAaH B ri. IV. MeHsluee pacnpocrpa-
HeHHe MOJYYHJIH TAK Has3biBaeMble MaJibie JIY4eBHIe BOJ03a-
OGopel ¢ BogocO6opHOH KaMepoit HeGoabLIOrO AHaAMeTpa, Ha-
npHMep, B Buae Tpy6u (cM. ra. III).

PannanpHbie CHCTEMBl € HAaKJIOHHBIMH  BOCXOJSILHMH:
(cm. Taba. 1.3, cxemMa 4) H HHCXOAMAILHMH CKBAXKHHAMM
(cxema 6) nmocrpoennl B ®PI (pmc. 1.11). Oun cocrodar H3
laxTHoro Kosoaua ray6unoi no 30 M, cHcTeMbl HaKJIOHHHX
CKBaXXHH AuamerpoM okodo 200 mm u aaunoi no 150 wm.
YT0/ HAaKJOHA Jiy4eid 34BHCHT B OCHOBHOM OT MOILHOCTH
IKCMIYAaTHPYEMOro BOAOHOCHOrQ TOPH30HTA M KoaebJercs
B npenenax 10—80°. TexHonorus CTPOHTENLCTBA Bon03abo-
pOB ¢ HAKJIOHHBIMH CKBaXXHIaMH OIIHCaHa B JIHTEparype
|4]. B ®PI' nocrpoeHo HeCKOJIBKO TAaKHX JIY4EBBIX BOJO34-
Gopos npoussoAHTeNbHOCTHIO N0 2000 m?/u aas ropoicko-
o W NPOMBILJIEHHOro BOAOCHAOKEHHA,
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Puc, 1.12, JNyvemsok Bofo3abop ¢ EEPTHHANBHOW CHEAMMHON-YCHNMTE-
nem e r. Jinyene [Ancrpus)

| — Aydeasie SOPUIORTAALNbIE CKEAMUHS; 2 — BePTUKAABHER CKSAMUNA-LCUAL-
TeAs; 3 — necoxk; 4 — 2AuHa

JlyueBoii Bojo3abop ¢ BepTHKaIbHOH CKBAXHHOMN-YCHJIH-
Tedem (rabna. 1.4, cxeMa 9), NOCTPOEHHBIH MJIA XKHUJIHILHO-
KOMMYyHaJbHoro BojocHabGxenust r. Jiuuena B Ascrpus
(puc. 1.12), coopymxancs ciaeaywium obpasom. M3 HuxK-
HeH 4acTH BOAOCOOPHOH IIAaXThHl TEJEeCKONMHUECKOH KOHCTPYK-
U d=2 M Ha raybune 25,7 M OBIJIH NMPOJIOKEHH pPafHaJb-
Hbleé JpeHBl, 4 cO AHa WaxTH Ha ray6HHy 50 m npobypena
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Puc. 1.13. Muorozabofinsie nyve- ™ T T

Esie  KpWBONMHeKHsle OypoBsie : ez

cksaunsl [Ypan) parc.rrc;ﬁ.::,wr.wm

| — foxoapie  EXOOMLUNM-[CUAUTEAU; endawis

? — poHognofi  palowud creos; 3 — p

IAKAPCTOGGHHBE TPEW UKHOBATHE OO ' F

NOHOCHME UIBECTHAKI, 4 — yposess - :

TREU[HNOKAPETOBME 600 270 a5
248° 128"

BepTHKAJbHasi CKBAXHHA, 110 KOTOPOH HanOpHLIE BOMbI MO-
CTYNalT M3 HHIKeJe)Kallero BOJOHOCHOrO TOpH3OHTA.
XapaxkTepHoi oco0eHHOCThI0 OIHOH M3 YeTbipex MHOro-
1a00iHBIX CKBa@HH NpoOypeHHLIX B (HIBTPANHOHHO-HEON-
HOPOAHBIX B paspese kKapOoHaTHLIX Hopoaax Ha YpaJae (pHuc.
I.13) sBasiercd HAKJOHHO-TOPH3OHTa/IbHOE pAacnojioKeHHne
pa/iHadbHBIX GOKOBBIX CKBAaXKHH, AAIOUIHX NMOBbILICHHE JeOH-
ta B 5—12 paa. Ilocneanne 6b1H npobOypeHu H3 LEHTPAJb-
HOrO BEPTHKAJBHOIO CTBOJIA C IPHMeHeHHeM MeTOL0B HCKPHB-
nennsi ckBaxuH Ha rayO6uHy Ao 300 m. Bonoszabopuuiit yaedn
13 4 Takux ckBaxuH obecneunBaer nojxauyy okosao 300 Tobic.
M?/cyr Bogel. B noc. HoBass Masiuka (or YKpaHuusl) Aas
IOHHKEHHs] YPOBHSI MOJ3EMHBIX BOM, MOAHABIIErocs na 4 m
I CBSI3W ¢ BBeJAeHHeM B 3KcnJayatauHio KpacHosHaMeHCKOH
OpOCHTeNbHOH CHCTeMBl H MOAAauH BOJAB HAa OpollleHHe, GBI
coopyKeH JayueBoli Bojaoszabop (puc. 1.14) ¢ HaKIOHHO-roO-
PH3OHTANbLHBLIMH CKBaxuHamu (tada. 1.3, cxemad). Cornac-
O MpoekTa, pa3paboTaHHOrO0 MHCTHTYTOM ¥ KPTHIPOBOAXO3,
HaKJOHHO-TOPH30HTAJLHBIE CKBAXKHHEI, NpobypeHHBbIe ¢ B3a-
MMHBIM TlepeceyeHHeM COeJHHAWTCH BePTHKAaJbHBIM CTBO-
J0M, I'le B NMOCJeAYIOIeM YCTaHAaBJHBAeTCsl HAacoc LJIf OT-
kauky Boabl. Meronom nanpassenHoro OypeHHS B TpellH-
HOBATLIX KapCTYWINHX H CHJIbHO OOBOJAHEHHBIX HEOTeHOBLIX
H3BECTHAKAX ¢ KoadguiHeHTOM  (QHJABTPAUHH  OKOJO
100 m/cyT coopyxeHo 2 Boaosabopa. OOHH H3 HHX Mpen-
crasiasier cobofi HAKJOHHO-TOPH3OHTAJbHYIO CKBAa)HHY, 3a-
JIO¥EeHHYI0 TofA yriom 35° K rOpH3OHTAJLHOH NMOBEPXHOCTH
seman. Jdanna ckBaxuuel 200 M, HHXKHAS ee YacTb HaXo-
autest na raybune 35 M, 3aboit noauar na 15° or ropuson-
ra. Bropo#i Bonozabop COCTOMT H3 HAKJOHHO-TOPH3OHTAIh-
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Pue. 1.14. Haknouuo-ropMicHrancHbie GypoBbie CHBAMMHHB B MEMAY-
peuse [lnenp—Monounan

a — gepruxaavioil paapes (yudpe 8 ducAuTeAe — GAUNHA CKEGRUNGL, 8 IHAMERE-
TEAE — Y20A €€ HAKAOHA); ﬁ—mucrpyngg CEOANUNN; & — NAGHOSAR cXeMa pac-
noAcHeRuR ayseli: | — yenrpaasvras eodoclOPRAA BEPTURAALHAA cReaxuna; 21—
HAKAOHHO-NPAMOAUNRSINAGR HECTH CKBAXMUKL, I — KPUBOAUNETHO-20PUIONTAABHAR
NECThL CKOAM UM Hanpasaennozo Oypenun; 4 — uIBECTHAK; § — 2auna; & — necok;
7 — cyzaunox; 8 — nowsa; 9 — obcaduan rpyba; 10 — yesenTnud pacrsop

HOH CKBa)HHBI, 3a/103Ke€HHOH noj yriaoMm 32° K NOBEPXHOCTH
3eMJH, npofifensofi Ha AauHy 176 M ¢ rayOHHOH HHXKHEHR
yactH 20 M u ¢ noausitiem 3abos na 10°.

B pesyabTaTte ONBITHLIX OTKAuUeK NPH MOBHXXEHHH YypOB-
HSl B CKBa)XMHax Bcero Ha 4,5 m noayyeno 350 m®/u BOARI.
3710 npeBHIIaeT NPOH3BOJAHTEbHOCTh paboTaOIHX B 3TOM
JKe BOJAOHOCHOM IJIACTe BEPTHKAJBHLIX CKBaXHH B 3 pasa,
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Puec. 1.15. Papguanbnan cMcTeMa FOPM3OHTaNbHLIX CKBAMKHH ANA MCKYCCT-
BEHHOTO BOCMONHEHMN 3anacos noflemHsix sof wWa Gepery p. Humm-
wunnex o r. Kanrone (wrar Orakio, CLUA)

| — yposens 2pynTOoasix 800; 2 — nenponuyaesmutd caol (2auna); 3 — yposens aoc-
NOAHRE MK JeMHBLX 000

4 HX yneabHpiii 1eOnT B 6—7 pas. CTOHMOCTb KaXJl0d Ha-
KJOHHO-TOPH3OHTAJNILHOH CKBAKHHEI, I€pece4eHHOH BepTH-
KaJbHBIM CTBOJOM, cOCTaBHJa B cpeaHem 37,5 Thc. py6.
(cmMera cocTaBJieHa C YyYeTOM 3SKCNEPHMEHTaJ/IbHOrO Xapak-
repa pabor).

TOH e MEeCTHOCTH Hejlajieko oT B0oa03abopoB ¢ Ha-
KJIOHHO-TOPH3OHTAJLHBIMH CKBaXXHHAMH MOCTPOEH JyuYeBOi
BOA03a00p KJAACCHYECKOrO THNA C HEHTPAJbHOH 1IaXxTOil
d=7,5 M u ray6uno#t 17 m. MeTosioM rOpH3OHTAABLHOrO Bpa-
uaresibHOoro OypeHHss B TeX JKe H3BeCTHAKaxX Ha rayOHHe
I3 M 6bi10 npobypeHo 5 CKBaXHH, HMEIOMIHX HAYaJbHHI
nuamerp 350—200 MM, a KoHeuHm#t —196 mm. JlauHa cksa-
#uH 74, 170, 146, 192 u 200 m; ne6uT KaKAOH H3 HUX NpPH
otaeabHoll oTKayke 220—690 m3/u. Croumocts Bomozabo-
pa 547 Thic. py0.

PaanansHas cHcTeMa TOPH3OHTAJLHBIX CKBaXXHH (pHC.
|.15), npumensiiomasncs aJsi HCKYCCTBEHHOrO MONOJHEHHS
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Puc. 1.16, flyuesos Bopo3abop ¢ MCHYCCTBEHHBIM BOCMONHEHHEM 3ana-
cos noglemHex sog [r. Kpakos, Monswa) 4

Peur  —

Puc. 1.17. CHcrema MCKYCCTE@HHOrO BOCMONHEHWMS 3anNacoB MOA3IEMHbIX
soa Ha p. Penn [DPr)

3a[14COB HHJKeJIeXKAllero BOJOHOCHONO TOPH3OHTA 3a CUeT
f10/1a9H B HEro BOJLI H3 BEPXHEro rOpH30HTA TPYHTOBHIX BOJ, -
rHApaB/iHYeCKH CBSI3aHHOrO ¢ pexo# (cm. Taba. 1.4, cxema
13), neficteyer na Gepery Humuwmuanen B Kantowe (mrar
Oraiio, CIIIA). 3nech Ha crajuu NMOMOJHEHHS 3alacoB BO-
A3 10 BEpXHeMY fIPYCY palHaJbHBIX MOPH3OHTAJIbLHBIX CKBA-
HiH CAMOTEKOM CTekaer B BOJAOCOOPHBIA KOJIOHEL H uepes
CKBAXXHHBI HHJKHEro spyca nocTyrnaer B BOCHNOJHAEMHH ro-
PH3OHT noasemHeiXx BojA. Ha craaun ocHoBHO# paborwl Boja
NHOCTyNaeT mo Jy4YeBbIM CKBaXHHAM B BOMOCOOPHBIA KOJO-
Hell H OTKAauHBAETCHA BKJIOUAIHMHCH HAa 3TO BpeMs Haco-
CAMH.
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B cucreme ropojickoro sogonpopona r. Kpakosa ([loae-
wa), paboraer Jyuesoi Boao3abop ¢ HCKYCCTBEHHBIM M10T110J1-
lleHHeM 3anacos noaseMHuXx Boa (puc. 1.16). Bona u3 Bucam
nojaerca B KanaJa H MHPHIALTPAUMOHHBLIH OacceHH, OTKY-
nda, GUABTPYACH BHH3, CYLIECTBEHHO NOBHILLIAET MPOH3BOJIN-
reJibHOCTh MOCTPOeHHOro Ha Oepery JyueBoro Bojosabopa
¢ 11 ropusoHTaiabHBIMH TPYOYaTLIMH (PHJIABTPAMH.

Anajgoruunas cHcrema ¢ GOKOBOH NOANMHTKOH BOAOHOC-
HOTO ropusonTa M3 obBomHoro kanaaa (puc. 1.17) nmekcrsy-
er Ha p. Peitu (®PI'). IByxbapycuuii nyuesoii Bogoszabop
¢ 6 HepaBHOMEpPHO pacno/IOKEeHHbLIMH B MJane palHaNbHBIMH
CKBaXKHHAMH AJHHOH oT 13 no 35,7 M, 3aJ0XKeHHBIMH WHa
rny6uHe 10 ® 12 M, 3kcnayaTHpyercs B YC/JIOBHAX JABYXCTO-
POHHEro MHTAHHA BOAOHOCHOrO NJACTa, YTO YBeJHYHBACT €ro
[IPOH3BOAHTE/ILHOCTD MO CPABHEHHIO C NMPHTOKOM TOJILKO OT
pexn B 2—2,5 pasa.

BoaocbopHan kamepa ayuesoro sonosabopa. Buibop TH-
a4 M KOHCTPYKUHH BOAOCOOPHON Kamepsl JIyueBOro BOAO3A-
Gopa, OTKyjla BeJleTcs OTKauyka BOAbl, 3aBHCHT OT reo0.Joro-
JHTOJOTHYE@CKHX, THAPOreoNOrHYeCKHX, THAPOJOrHIeCcKHnxX
il POH3BO/ACTBEHHO-OPraHH3aAHONNBIX YCJIOBHH CTPOHTE/b-
CTBA, 4 TAKMKE HA3HAUYeHHA W NPOH3BOAHTEJBHOCTH BOAO3A-
G6opa. B sapucumocTH OT rayOGHiibl 3aJ0KeHHs palua/ibibiX
CHCTeM FOPHM3OHTAJLHBIX CKBAKHH, XapakTepa rpyHra, B KO-
'OPOM OCYULECTB/IS€TCH CTPOHTEJbLCTBO, METOAa YCTPOHCTBA
sofaoc6opHoli kamepsl, cnocofa NPOKJAaAKH JyUeBHX (DHJIb-
TPOB, HCMO/b3yeMOro B JAajJbHeHUIeM THAPOMeXaHH4YecKoro
060pyA0OBaHHA AJ5 OTKAYKH BOJAL H TNOAAYH ee BOAONOTpe-
OHTENSAM H APVIHX (PAKTOPOB MOrYT NPHMEHATLCH CJelLYio-
lHe OCHOBHBIE KOHCTPYKTHBHLIE CXeMbl BOJAOCOODHBIX Ka-
mMep:

1. HlaxTHeift KOJOAELl HHAHHAPHYECKOH (OPMEI H3 MO-
noautHoro (pexe cbopHoro) xeaesobGetoHa rayOHHON 3aJ10-

weHns ot 5—6 go 30—40 M, D=2,5—10 M H TOJAULHHON CTe-
ok 0,5—2,5 M.

2. lllaxra unAHHApHYECKON (OPMEI, YCTPOHCTBO KOTOPOIL
OCYIIECTB/IAEeTCs WIHTOBHIM cnoco6oM, NMpPHMEHSeMbIM  IIPH
CTPOUTEALCTBE IIAXTHBIX CTBOJIOB C HCHOJIL30BAHHEM CIlielH-
ajpioro oGopyaosauus. I'ay6HHa 3an0KeHHS TAKHX 1LAXT
voxer nocturate 50—60mM u 6oabwe, D=3—12mM. Bos-
MOXHA TIOOHHrOBasi ODJIHILOBKA CTEHOK.

3. Bonoc6opHas xesesoberonHas kamepa Joboii B nja-
e ¢opmbl (NpAMOYTroJbLHON, OBaJbLHOH, KPYrJoH), yCTpOH-
CTBO KOTOPOI OCyLIecTBAseTcs OTKPuITHM crnocobom. [ay6n-
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Puc. 1.148. YersipexuipycHBIH Puc. 1.19. Fflyuemoi moposzabop
nysesoi soposabop ¢ renecwo- ¢ woxHed paboueid |sogocBop-
nuueckol sogocBoproii  Kame- HOH] W BepXHeA CMOTPOBOH
po# 8 r. TypuHe (Mranua) (pemonrnoi] wamepamm |[DPT)

Ha 3aJI0JKeHHA Takoit Kamepn A0 6—8 M (c BOJIONOHHIKEHH-
eM H BOJIOOTJIHBOM), AHAMETD H TOJUIHHA CTEHKH He 3aBH-
CAT OT MeTOo/la YCTPOHCTBRA.

4. BopocGopuas maxra H3 KeJyiesoberoHa HJH CTAJbHBIX
Tpy6 GOJbLIOrO AHAMETPa TeJeCKONHYECKOH KOHCTPYKIHH
(puc. 1.18) npu 2—3-x nepexopax auamerpa, CoeanHeHue
TeJEeCKOMHUECKHX CeKIHi BHINOJMHSETCA repMeTHYHBIM C 3a-
MOJIHEHHeM CTHIKa rHApOTeXHH4YecKHM OETOHOM, MJIHHOH HJIH
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APYFHMH BOAOHENPOHHIaeMbiMH MaTepuanamu. [ny6una 3a-
JOXEHHA TAKHX LIAXT MoXKeT aoctHrath 50—60 M, auametp
koneuynniii 1,5—4 M, HayaabHblll —4—8 M (1o 15 m). Toa-
muHa creHok (KenesoGertoHHux) 0,6—2,5 M.

5. LlenTpasibHO PacnoMOMKEeHHBIH HAHHAPHIECKHH CTBOJ,
o0cakeHHBH craiabHoll TpyOoOH, npHMEHsieTcst A MaJjbixX
JyuyeBbIX BOL03a0b0pOB, KOrjaa ropHsoHTa/bHbBE paZHalibHbie
CKBAXHHB NMPOKJAALIBAIOTCA B TPYHTE MNOJHOCTHIO MEXaHH-
JupoBaHHEM crnocoboM ¢ HCNOJIb30BAHHEM CHEHaJbHOTrO
majorabapuTHoro cranka 06e3 Kakoro-i1HG6o TNpHMEHEHHH
pyunoro Tpyaa. JIpyrofi BapHaHT — yCTPOHCTBO BEpPTHKaJb-
HOTO CTBOJIA JIJIS HAKJOHHO-TOPH30HTAJbHBIX CKBAKHH, CTPO-
HTeJBLCTBO KOTOPHIX OCYLIeCTBJsieTcs cnocoboM HanpasJieH-
foro Gypenns. Jluamerp TaKHX BEPTHKAJNbHEIX cTBOJIOB 0,2—
1,5 m, rayOHHa 3anoxenns ckBaxuH a0 20 M.

6. Bopoc6opnpie kKamepnl H3 HeOONbUIHX CTAHAAPTHHX
cGopHbIX JKese300eTOHHBIX KOJell, NpHMeHfeMbiX J1s YCT-
poiicTBa BOA03a00pPHHEIX CMOTPOBBIX, MOHTAaXXHBIX H JIpYrHX
THTOBHEIX WIAXTHBLIX KOJoANeB rayOuHoft 3ajoxenus 3—6 M,
D—=08—1,5 M, ¢ Toamurol ctenkd 0,2—0,5 m.

7. Bonoc6GopHbie MWaxTsl, pasjielieHHbie N0 BEPTHKAJH TO-
PH3OHTAJBHEIM TEPEeKPLITHEM HA JiBe KaMephl: BOAOCGOPHYIO
(pabouyo) H cMOTPOBYIO (MOHTa)XHyw). B nmepByio H3 HHX
(MOKpYIO) NOCTymaer Bojla H3 rOPH3OHTAJNbHBIX JIy4EBLIX
BOJOTPHEMHEIX (HABTPOB, Apyras (CyXas) CAYIKHT IAs OC-
MOTpPa, PEMOHTA W 3amensl 000pyjlOBaHHs (3aABHAKEK, TPY-
60NpPOBOAHON apMaTypel H np.). JloCTOHHCTBOM TAKOH KOH-
CTPYKIHH fiBJisieTcs objaeryenne BO3MOMXKHOCTH pPeMOHTa, pe-
KOHCTPYKUHH Bof03a6opa, OUHCTKH 3aCOPHBUIHXCS JIy4EBBHIX
GHIBTPOB, YCHIeHHe BOJA03abopa NyTeM YCTPOHCTBA HOBHIX
FOPU3OHTAJBHBIX CKBAXHH. _

Ha npakrHke B GOJLUIHHCTBE CJIydaeB HMEET MeCTO cXe-
Ma pacnosioxenusi Bojoc6opHOfi KaMmepsl HHIKe CMOTPOBOH
(puc. 1.19). B nmpeacrasnennom JyueBom Bojosabope BOAa
W3 pajiHaJbHBIX TOPH3OHTANbLHBIX CKBAXKHH M0 BePTHKAJb-
LM naTpyGKaM-cTOSKaM, NPOXOASIIHM Yepes xee306eToH-
Hoe TMepeKkphiTHe, crekaer B BoAocOOpHYIO Kamepy, OTKY/a
orKkauWBaeTcs HacocamH. Bopomoamemupie TpyOm nocsiefi-
HHX TaKXKe NPOXOAAT 4epe3 I'OPHU30HTAJNLHOE NepPEeKPHITHE.
JIOCTOHHCTBOM TaKOW CXeMbl fIBJISeTcs OTcyTcrBHe HeobXxo-
nuMocTH ocoboit repMeTH3allHH [epeKpHITHA, a, INIABHOE,
BO3MOIKHOCTh MOJIYYeHH JONOJHHTEJBHOro oO0BeMa BOJLI 32
CyeT NOBHIIIEHHS BeJHYHHB JEHCTBYIOLLEro Hamopa mnyTeM
cpoeofpasHOro BAKYYMHPOBAaHHS BOJONPHEMHHIX (DHABTPOB
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Puc. 1.20, Nyuesok esopgoszabop c mepx-
HeH BOAOCcOOpPHOR M HMHER cmoTpoO-
BOH |peMONTHOH| KamepoH & r. IANeH-

Gypre (FAOP)

(B€JIHYHHA IHHAMHYECKOro YpoBHS BOAMW B BoAocGopHoil Ka
MEpe MOMKeT HaXOAHTLCH HHIKe FOPH3OHTAJNLHOH OCH pajiu
4/bHBIX CKBAXKHH Ha BEJHYHHY, JAocTHrapomyw 68 m).

Pexe npumensercs KOHCTPYKUHA INAXTHOrO KOJOAL
¢ BepxHel BoaocOGopHoit n HHXKHeli CMOTPOBOII Kamepami
(puc. 1.20). Takoft xoJsiofel HCNOJIL30BAJH MPH YCTPOiicTB
JyueBoro Boaosabopa B r. dilnenbypre (I'IAP). Ero nocr
HHCTBOM fBJsieTcA Oojee noaHoe HenoJib3oBaHue rayOHH
IIaXTHOrO KOJOAIlA, T. K. TOPH3OHTAJIbHLIE PaAHaJbLHbIE CKBA
WMHHB MPOKJIAABIBAIOT HAa Hanbosee HH3KHX OTMETKAX, a OT-
CTOHHHK YJAaeTcH pacnoJoxuTh Buie. OaHako B 9TOH KOH-
CTPYKUHH BO3HHKAIOT CJOXKHOCTH IEepMETH3alnH Mepexphl
THS, Yepe3 KOTopoe MpPoXoAsT NaTpybKH-CTOAKH, NOAAIOULN
BOJly B pPacioJOXKeHHYI0 HasBepxy BoaocOOpHYIO Kamepy.

8. BosocGopHuie KOJOALL, PasfesNeHHble B Mjiane BepTH
KaJbHOH CTEHKOH Ha JABe MJIH HeCKOJbLKO Kamep (cexunil)
JT0 JaeT BO3MOMKHOCTb, Hé OCTaHABJHBAA NOJHOCTLIO BOAO
3a00p, BBHIMOJAHATL PEMOHT MJIH OYHCTKY OTAC/AbHBIX Jyue
BBIX (DHJABTPOB WJIH HX rpyni. BeprHkaabHbie CTEHKH MOTY
OLITL NMOJHOCTHIO BOJAOHENPOHHLAGMLIMH (FJIYXHMH), B Ta
KOM cJy4yae HeoOXoaAMMa YCTAHOBKA HAacoca B Kaxk/aoil kame
pe (cexkunu). JLpyrofi BapHaHT — COeHNEHHEe KaMep CIIelH
AJbHLIMH OKHaMH, KOTOPEIE Ha BpeMs NMPOBeJeHHS PEMOHT
HHX paboT MOryT nepekpLiBaTLCS  34TBOPAMH, LIHTaM
(Tuna wanpop, mubepos) AHO60 BOAONPOBOAHLIMH 3a/BHK
KaMmH.

Beicora BogocOopHOH Kamepnl onpeaesiercs 3ajiaHHo

ray6uHoll 3a/10KeHHA JAYYEBbIX FOPH30HTAIbHBIX CKBaKHH,
I
I
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ypOBHEM TMOA3EMHBIX BOJ 3IKCIJIYyaTHPYeMOro BOAOHOCHOrO
FOPH30OHTA, MAKCHMaJIbHON BeJTHYHHOM KoJeOanusi AHHAMM-
4eCKOro YPOBHSI BOJLI B BOAoCGOpHOH Kamepe H neobxoau-
woii BuicoToil orctoiinnka. B nobom ciyuae paccrosiine OT
FOPH3OHTAABHBIX Jyueil 0 AHHILA BOAOCOOPHON Kamephl He
A0JKHO 6BITh MeHee | M.

FuapoMexaHHdeckoe u aApyroe obopynosaHue Bono03abo-
pa. B Boaocbopuoit Kamepe, Kotopas OObIMHO SiBJASETCH O/-
HOBPEMEHHO M HacocHOWM craHuued l-ro noabema, ycraHan-
nuBaeTcs BoaonoaneMmuoe obopynosanne. B ayderbiX BOAO-
1abopax NpUMeHsIOT HAcoChl ABYX THIOB:

a) BepPTHKAJLHOrO THNA, KOTOpLIE TNOAPA3ACASIOTCH HA
HACOCH € TOTPYXXHBIMH SJEKTPOABHIATCJAMH H HACOCH
¢ BEPTHKAJbHLIMH BPAallalOHMHCH BajaMH H He3aTONJeH-
HBIMH 3JeKkTpoABHraTensimi. Ilepsuie NMo3BoJIAKT BECTH OT-
kauKy ¢ GoAbWNX raAyOHH, HO NPeIBABJAAIOT 0cO6HEe Tpebo-
Baliis K repMeTH3aluy 31eKTpoobOpyAOBaHHdA, UTO YCJAOXK-
HAGT WX H COOTBETCTBEHHO OTpa)Kaercs Hd BO3IMOKHOCTAX
w vioberee pemounTa. Bropele nmeior npeumyliecTBa, cBA-
JafHBE ¢ AOCTYNHOCTLIO H YA0OCTBOM PEMOHTA 3JI€KTPOABH-
ratesneii, onHako raybuna noagneMa HMH BOABI MEHbLIE, eM
Y CPBBIX, H OHH OTHOCHTEJbHO MeHee SKOHOMHUHLI (UMeioT
Gosee Husknil KIT[), a Takxke npeanaBisiioT NOBLIIIEHHLIE
rpefoBaHis K KpenJeHHio BPALlAKOUHXCH H JAPYTHX yacre
poponogveMunka. Bw6op TOro WJIH HHOrO Hacoca BEpTH-
Ka/bHOFO THHA onpejensercs ray6uHoii onosabopa, HeOO-
XOLHMOil BeJHUHHON BOAONOAAYH, JAHANA30HOM KoJaebaHHA
AHHAMHYECKOro ypoBHA BOAB B BOoAocOOpHOH Kamepe, Tex-
HHKO-2KOHOMHYECKHMH H  OpPraHH3allHOHHO-TeXHHYECKHMH
(1pOM3BOACTBEHHBIMI) cOOOpaXKeHnHsiMH, B HaCTHOCTH, BOS3-
MO;KHOCTAMH H YCJOBHAMH PEeMOHTA;

G) Hacoch TOPH3OHTAJLHOrO THIMA, KOTOPbI€ yCTaHAaBJIH-
@alOTCH Ha crnelHanbHoi paboyed nJolLafKe, pPacnoJOXKen-
HOT! Ha AOCTATOYHO HH3KOM ypoBHe. JLOCTOHHCTBOM rOPH3O0H-
raJbHBIX HacocoB siBasiercsa Oogee Boicokuii KILI, uyem
y BEPTHKAJbHbIX, 4 TAKIKE BO3MOKHOCTh MOBLIIIEHHS MPOH3-
mOAHTEJBHOCTH BOjo3abopa nyrteM MOAK/IOUEHHA BCachiBa-
OULHX MaTpyOGKOB HACOCOB HENOCPEACTBEHHO K YCTbAM Jy4e-
BEIX TPYD MM K COeAHHHTENbHOMY (BOAOCOOPHOMY) KOJJIEK-
Topy, uto cosaaer sddekr Bakyymuposauus. HepocraTkom
rOPH3OHTAJLHBIX HAacocoB sBJseTcs TO, UTO OHH 3aHH-
watoT OOJbIlle MecTa B NJjaHe H JIoJUKHDL OBTh yCTaHOBJIEHD
e BhLillie, ueM Ha 4—5 M OT AHHAMHYECKOr0 YPOBHS BOJbI
% BoAOCO0pHOM KoJoale. B cBsizn ¢ 3THM OHH HE MOTYT NMPH-
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MeHsTLest NPH O0JiblIeH ray6GHHe 3a/0KeHus JYueBbIX CKBa
JKHH, T. K. He JIONycKaior satonuenus. IIpasna, MoxeT GuiTs
paspaGoraH2 KOHCTPYKUHS TJIABAIOMEr0 MEPeKPHITHS, KOT=
Aa nacochl OYAYT CJI€JI0BATh 38 AHHAMUYECKHM YPOBHEM BO-
Abl § yrpo3d HX 3aTOINIEHHS HCUe3HeT. |

Jiuis na/leXKHOCTH paGoThl BOA03abopa HeoGxoamma yc-
TaHoBKa ONPEASJICHHOrO YHC/Ia pe3epBHHX HACOCOB, MPOH3~
BOAHTELHOCTE KOTOPHIX JI0JIKHA COCTABJAATH He MeHee (),5—
| mpouzBoAHTE/ILHOCTH pabo4YHX HacOCOB.

B BosiocOOPHOH Kamepe pasmMemaiorcs Take 3anopHule
3aaBwKkKH (BHHTOBBIE, WIHOEpPHBIE H 1IP.), KOTOPHE yCTaHAB-
Jdupajorcd HA YCTbAX pajiHajibHBIX TOPH30HTAJNBHBIX CKBA-
#uH, Onp CAYXKAT JUIS BHIKIIOYEHHS TeX WM HHLIX Jyueli
C Weapio pery/IHPOBAHHA NONAYH BOMBI H NPOBElEHHS pe-
MOHTHBIX pa0OT. YIpaBjenue sanBHIKKamu OCYILeCTBJISTIO
AHCTAHIHOHHO € pabovell MIOMAAKH NPH [OMOIH ClelH-
anpHpix nprenocobiennii. B cayuae Goabioro anamerpa ay-
ueH i cooTBETCTBEHHO 3a/IBHIKEK ONepalHH N0 HX 3aKpHIBA
HiI0 B OTKPBHBANHIO BLIMOJNHAIOT MEXaHHYECKH C NPHMEHEHH-
eM npupoja OT THADPABIHYECKHX HJIH JEKTPHUECKHX [BHIa-
Teneil. 2 '

Ilpn GoablIOM HHCJIE Jiyueli Bofosabopa (cBhimie 3-—4)
HX vCThs COEAHHAIOT CEKNHOHHO no 2—4 nyya ujin o6beny-
HSIIOT Bce BMECTe OOLLHM BOJOBOJIOM, YTO cO3faeT yaoGerea
B sKcnayaTallii (Hanpumep, Bojo3abop B r. Kayuace). Ha
coejiiHuTEeNbHOM BOJIOBOJlE YCTPAHBAIOT JIONOJHHTELHEE
pasnensoulH€ 3aNOpHLie 3aABHXKH. B BomocGopHoll kame-
pe ycranap/HBAIOT TAKKe Clelylollee rujipoMexaHHyYecKoe
H, npH HeOoOXOAMMOCTH, Apyroe BeHoOMOratensnoe o6opyio-
BaHHE: i

aperaxHblH HACOC AJIA NMEePHOAHYECKOH OYHCTKH OTCTOf-
HiKa B0j03a00pa H MOJHOTO OCyLIeHns BOXOCOOPHOMN Kame-
Phl Mpy npoBEACHHH DeMONTHHIX pabGor. BeacwBalounii nat-
py6ok apenatioro Hacoca onyckaercs A0 MHHHMAJbHOMN OT-
METKH; ,

pakyyMHBIH HACOC, €CIIH €ro npumenenne TpeGyercs st
Jyyitero 3anyCkd SKCINIyaTAlHOHHBIX HACOCOB, 4 TAKMKEe HH-
TencuguKkalHH PAaOOTH rOPHSOHTANBHHIX PAfHANLHBIX CKBA-
HHH; i

rpompIBHOH HACOC € THADOMOHHTOPDHBIMH MPHCIOCOG.Ie-
HUSAIMH AanA MEPHOIHYECKOH (HJIH CHCTEMAaTHYeCKOll) OumCT-
KH ropH3oHTaJbHEIX JIVUEBLIX (DHILTPOB;

rpysonofAbeMHOE obopynosanne (Tajn, 6a0KH, MOgHCnA- .
CTHl, NOABLEMHDBIE KPAHBl H T.1.), KOTOPO® CHYKHT fJISI MOH-
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Taxa W AeMOHTa><a OCHOBHOro obopyjoBaHHsA npu ero npo-
puiakTHueckom (MJIaHOBOM) M aBapHiIHOM peMoOHTE;

BeHTH/IALLHOHHOE o0opyAoBaHHe, HeO6GXOAHMOe NpH BH-
NOJIHEHHH PeMOHTHHIX paboT;

5J1eKTPoobOpyioBaHHe 15t paboTHl 3KCMJAYaTAUHOHHEX
H BCTIOMOraTeJibHLIX HaCOCOB, 3aJIBHKEK H JAPYrHX MeXaHHns-
MOB;

000pyiOBaHHE IHAPABJHUECKHX NPHBOAOB (MacaoHAMOp-
Hble CTAaHUHH, Macjopacrnpeie/HTeJH H T.1.);

MOHTaXKHbIe JIeCTHHLBI (B PeAKHX cay4asix npH 60Jblnoi
rayoune Boaoc6opHOi KaMepsl — AHGTH), JIOKH, BCIOMOra-
reqbHble paboune MOHTaXKHbIe MJIOMANKH HAa PasHBIX APY-
cax H T. A.; |

COEAHHHTE/ILHAA, pacnpeje/iuTenbHas, 3anopHas M Apy-
ras apmarypa, KOTOpas ycTaHaBJHBaeTcs Ha Hanopuoil ya-
CTH BOJIOBOJOB.

KOHCTPYKUHH TOPH3OHTAJBLHBLIX CKBAXKHH. KoHeTpykTis-
Hble OCOOEHHOCTH TOPH3OHTAJbLHBEIX pPaAHAJbLHBHIX CKBAMKHH
JABHCAT OT HHIXKEHePHO-reoJIOTHYECKHX H THAPOreoJoruyec-
KX YCJOBHH, METOJa HX YCTpPOICTBa, a TakyKe NPOH3BOACT-
BEHHO-TEXHHYECKHX Bo3smoxnuocrteil. Heo6xonumo Beiae uth
| OCHOBHEIX rpynnbl KOHCTPYKUHIT CKBajXXHH:

|. Hesakpen/iennele CKBaXKHHBI, 3aJI03KeHAbIE B MPOYHbIX
HeoDpyIAoWHXCs FOPHBIX (Yalle BCero CKaJbHBIX) nopo-
AaX OOBLIYHBIMH METOAaMH BpallaTesbHOrO (MAH APYroro)
Oypemuus, WHPOKO UpHMensiomerocs B o6/acTu yerpoiicTsa
ODLIMHEX BePTHKAJbLHLIX OYPOBBLIX CKBAMHH.

2. CKBaXxHHBI, 3aKpemeHnsie or o6pylleHHs ChnemnHab-
HpiMH 0OcaAHbIMH TPyOaMu, MO3BOJSIOT NOCJe HX OypeHus
yCTaHaBJAHBaTh (HALTPH (H TPYOODHABTPH) NPAKTHUECKH
JA1000ro BHAA H KOHCTPYKUHH MO THNOY (GHALTPOB 0OBIMIILIX
1#0/103a00PHEIX, BOJONOHH3HTEAbHBIX H APEHaXKHHX CKBa-
HuH, Kotophie OypaATcA B OOBOAHEHHHBIX PLIXJHIX IPyHTAX
¢ obcankot.

J. Tpy6yatee QHJIBTPB, KOTOPHE YCTAHABJHBAIOTCH
# 06BOJAHEHHBIX KPYNHO3EPHHCTHIX MECUaHBIX, Mecuano-raJiey-
HbIX W FpaBHHHO-TaJeYHLHIX TPyHTax, Koraa OypeHHe CKBa-
KiH nipouspoanTca 6e3 ux obcaiku. 3aech NPHMEHSOTCH
nep@opHpoBaHnbie TPyOsl pPasHOro AHAMETPA ¢ TOJIIHHOMN
creilok 5—20 MM ¢ meaeBoit wAH Kpyraoil nepdopainnei,
pasvepbl KOTOpPOH MOAGHpPaOTCA B 3aBHCHMOCTH OT (hH3HKO-
MeXaHHUYE€CKHX CBOHCTB rpyHTa (B OCHOBHOM, OT €ro rpamy-
JomerpHueckoro cocrasa). Hambonee npumennMble napa-
METPLI TAKHX (DHABTPOB AaHLI HHXKe.
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4. JlpeHbl JiyueBHX BOJI03a60OpPOB, CTPOHTEILCTBO KOTO
pbIX BEJETcs OTKPHLITHIM cnoco6oM. Bui6Op BHAAa H KOHCT:
PYKILIK BoJONpHEMHON dacTh Bojo3abopa, (PHABTPOBLIX 00-
CHINIOK M APYTHX KOHCTPYKTHBHHIX XapaKTePHCTHK OCYULeCT
BJSIETCH MO TEM JKe HOpMam, 9TO M JUIS FOPH3OHTAJbLHE
sososabopos (cm. ra. 1, n. 2).

Buibop KOHCTPYKUHH TPyOuaThiX (DHALTPOB, MPHMEHHID
mEXCA B JyueBHIX CKBaKHHaX, Kotopule 6ypsarcs OGes obcan
HBIX TpyO, OCYLIECTBJSIETCH M0 M3BECTHON MeTOJHKe [26
35]. Tlpn 3TOM YYHTLBAIOT TPaHyJOMETPHYECKHH cocTa
rpyHTa, XMMHUECKHHl cOCTaB BOAL W Apyrue (axropul. [lpu
mereiiie TpybyaTeix ((PHALTPOB BO3IMOKHO B CJELYIOULH
rPYHTOBBLIX YCJIOBHSX:

B raJeqHHKOBLIX H UIe6EHHCTHX OTJOXKEeHHsiX ¢ npeobia-
nawmeii (6oJee 50 Y% no macce) KpyImHOCTHIO YACTHIL FPyHTA
ot 20 a0 50 MM; .

B rPaBeJHCTHIX M TPaBeJHCTO-IeCUanbiX rpynTax ¢ iipe-
obaanamed KpynuocTuio Dygey =2—05 MM.

Pasmepul 1POXOAHBIX OTBepPCTHE (HALTPOR BHIOHPEIO
8 3aBHCHMOCTH OT npeobJafaomero AHaMeTpa H KosdQHili
eHTa 1ie0AIIOPOAHOCTH TPYHTOB NO TOH e MeTOLHKe, 4TO
H 1Ji8i TOPH3OHTAJbLHBIX BO103a00pPOB (CM. taba. 1.2). B Ka-
yecTBe (UALTPOB, MpojaBjiHBaeMblX B TpynT Ges obcaikn
CKBAKHH, NIPHMEHSIOTCH CTAJbHLIE ropsiueKkaratsie, 3JeKTpo-
ceapusie Tpy6ul (F'OCT 10706—76).

OfHuM 13 HELOCTATKOB [PHMEHEHHS CTaAbHbiX TPyo,
yeTaHaBauBaeMbix B fneobcakeHHble POPH30HTAJIbHLIE CKBA-
YKHHB JIy4eBhIX B0A03a00poB, ABJSETCA OTCYTCTBHE BO3MOIMK-
HOCTH HX AHTHKOPPO3HOHHOH 3aMIHTH OT arpeccHBHOro BOS3-
neficTBUS XMMHYECKH AKTHBHBIX NOA3E€MHBIX Bold. B cBs3H
¢ THM [IPOBOJUTCSI OLEHKA CTeleHH XHMHUECKOH KOPpO3nH
$uALTPOB, KOTOpPAsd 3aBHCHT OT COAEPIKAHHA B BOLE TaAKHX
komnonentoB, kak COy, O, H-S, HCI, HyO4 xoTOphie pa-
CTBOPAIOT H PaspyumiaioT MeTaJsil.

Ilast X03NHTHEBOrO BONOCHaDKeHHs, KOrla OTKayHaaeMas
BOJA WMEeT CPaBHHTENLHO HebOoABIIYI0 MUHepannsaluo,
BO3MOJKHOCTE KOPPO3HH CTAJbHBIX TPYD 3a cuer Hapyluenus
YIJIEKHCAOTHOTG PaBHOBECHSI MOMKEeT OLUEHHBATLCA noKasare-
aem Pusnepa |

Ry = 2pH; — pH, -
riae pH, — nokazateakr BoAOPOAHLIX HONOB, COOTBETCTBYIOULHI paBlOBEC-
HOMY COAEPHAHNI0 B BOje VrJjekucnaux coeiunewni; pH — dartnvecias
BEAHYHHA KOHUEHTPAUKH BOAGPOAHLWX HOHOB NOAICMHLIX BOI.
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[Tpu R;>9 Boaa xopposuoHHa 1 TpebYIOTCA AHTHKOPPO-
JHOHHbIe MEPONPHATHS, ecsiH 7<R;< 9 BO3MOMKHO pa3BuTHe
KOPPOSHOHHBIX TIpOUMECCOB ¢ HeOOJBIION HHTEHCHBHOCTHIO.
B cayuae Ri<<C7 Boja cTaHOBHTCS ciocoBHOM K 06pa30Bainio
KOBEMATHPYIOWHX OTAOMKEHHII.

TpyGuaTuie GpuABTPEI, HATOTOBJIEHHBIE H3 HH3KOYTJIEPOLH-
CTOit craan 6es aHTHKOPPO3HOHHBIX MOKPHITHA NPHMEHTIOTCH
lipu Ri=7—8 (Hep:KaBeioumas CTa/jb ycTOHUHBA JaKe MpH
Ri=12—135).

Ecan B moasemuoil Bojie CofepKHTCS CEPOBOAOPOIL, CKO-
POCTh KOPPO3HH (PHJILTPOB M3 CTAJLHBIX TPYO NOCTHraer 8—
10 MM B ron. B cBA3H ¢ 5THM NMPUMEHEHHE B TAKHX VCJIOBHSAX
KOHCTPYKIHH JIYYEBBHIX (PHALTPOB Oe3 anTHKOPPO3HOHHOM 34-
UIHTHl HEAOMNYCTHMO.

Crenyer uMerThL B BHAY, Y4TO NPH BO3MOMKHOCTH MOATHIH-
HaHHA K BOMO3a0bopy noAseMubiX Boj ¢ HeGoJbIuO BeJHdH-
Hoit pH noaBJsieTcs BEPOATHOCTD HOBLILICHHS KOHUEHTPaLHH
H.S n yBesanyenusi onacHOCTH KOPPO3HOHHOrO BO3AEHCTBHS.
lakue ycnoBusi wamie Bcero nposIBAAIOTCH Ha yyacTkax
C TPYHTOBBIMH BOAAMH, HMEI UMK J0CcTaATOUHO B0JablIoe co-
Aepiialine TYMYCHBIX wacTHIL (HampHMep, Ha 3a00/104eHHLIX
1eMJAsAX).

[lonpoGnbie cpeienusi 0 KOHCTPYKUHAX M METOAAX MOJ-
00pa (PUABTPOB rOPH3OHTAIBLHBIX CKBAXKHH JIYYEBBIX BOA03A-
00pOB, ycTanas/HBaeMblX B CKBa)cHnax ¢ o6caikoil, npuse-
/IEHbl B COOTBETCTBYIOLIEH JuTeparype, oTHOcAWelicH K 06biy-
HBIM BEPTHKAJABHBIM BOA03a60OPHLIM CKBaXHHAM [26].

4. Nyyesok ppexam

JlpenupoBanue CcefibCKOXO3ANCTBEHHBIX 3e-
Meab. ['nipoMesnopanus OpomiacMblX H OCYIIAEMBIX CEJlb-
CKOXOSSHCTBEHHBIX 3€Meab TPaAHUHOHHO OCYLIECTBANETCHA
¢ NPHMEHEHHEM TOPH3OHTAJLHOTO H peXe BePTHKAJbHOrO
ApeHaxka. l'opusonTanbibii ApeHax NO3BOJAET OTHOCHTE/!b-
1O HeOPOTHM cocOo60M BOSACHCTBOBATH Ha MOBEPXHOCTHBI i
C/0H 3eMJH H TeM CaMmbiM YJyullaTh VCJOBHS NPOM3pacTa-
i pacTeHuil. BepTukajibubiit apena, KOTOpbiH AaeT BO3-
MOJKHOCTb OTBOAHTH € MEJHOPHPYEMOH TeppHTOPHH 60Jib-
e KOJHYeCTBa BOAB H riyGOKO NOHHMKATH YPOBEHb NOMA-
ICMHBIX BOJ, 60Jiee CepbesHO BO3LCHCTBYET Ha IOYBOTPYH-
'bl, ueM TOPH3OHTAJBHBIH Apenax u, OGaaroaaps JerKoil
YpaB/IseMOCTH, ABASETCH OAHHM H3 BajKHBIX CPEACTB pe-
IyJHPOBAHNSA BJAAMKHOCTH MOYB.
Bumecte ¢ Tem B psge rHAPOreoJOrHYECKHX VCJAOBHIL
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noaJexaumui ApeHHpOBaHHIK CJOH IrpyHTa HMeeT HebobIIYK
MOLIHOCTh. d(deKTHBHOE ApPEeHHpOBanHe B 3TOM cjy4yae Tpe
Oyer yCcTpoHCTBA rycToil CeTH MaJoJeOHTHHX CKBAaXKHHE Bep
THKAJIbHOTO JipeHa)ka ¢ HeBHLICOKOH BOA03aXBAaTHOH cnocol
HOCTLIO. TaKoil ApeHa) B 3HAYHTENbLHOH CTEleHH 3arpoMoiK
NaeTr NOoJe3HYI0 CeJbCKOXO3AHCTBEHHYIO MJIOIaAs H HMeeT
HH3KHE TeXHHKO-3KOHOMHYECKHEe NOKa3aTeJiH 3a CcYeT 3HAUYH
TEJILHOH NPOTHKEHHOCTH 3JeKTPHYEeCKHX H BOAOOTBOANK
KOMMYHHKaui#, 60JbIIOro YHCAa HACOCOB JIJIl OTKAYKH BOAE
H NOBHIIIEHHOIO PAcX0o/la 9JIeKTPO3IHEePTHH. |

Hanpumep, B yCJOBHSAX MHOTOCJHOHHON TOJIIH Yepelyio:
IMHXCSA B paspese BOAOHACHINEHHHIX H cJabONpOHHILAEM b
naacroB  (Hanpumep, ycaoBHs losonHol cremu, ¥Y3bek
CTaH) NPHMEHAETCs CeTh JAPeHaMHHX CKBAXHH rayOHHON 10
70—80 m u auamerpom 0,7—1 M, buAbTPOBAA KOJIOHHA KC
TOPHIX C NecyaHo-rpaBHiHON OOCHNKONH yCTaHOBJEHA HA BCK
rayOuHy ckBaXHH. B Takux caywasx Goaee pauuoHasel
O6bl1 OBl JIpeHaX, pacnoNoXeHHblH B caMOM BepxHem BOJO-
HACBHIIIEHHOM CJIO€, NOJACTHJIAIOWEeM JpeHHpyeMmble MeJKo3e:
Mbl, OnHako npu manoi MomuoCcTH storo caost (1,5—2,5 m)
BEPTHKAJAbHHIH ApeHax MmaJjosaddekTHBed BBHAY ero neio
CTATOYHOH BONA03aXBaTHOH cnocobuocTH. [TosToMy B naHHBI
YCJIOBHAX Uesiecoo0pasHO NpHMEHeHHe JIYYeBOro jipeHama.

lopH3oHTa/bHLIE pajHaJbHble CKBaKHHBI, 3aKjJajbiBae
Mbleé HeMnocpeiaCTBeHHO MOA APEeHHPYEeMBIMH MOYBOTPYHTAMH
MO3BOJIAIOT BO3JeHCTBOBATL Ha HHX Gosee saddextusuo. [Ipk
IIPOMBIBKAX 10YB AJIS KX PACCOJIeHHS FOPH30HTAJIbHEIE J1Y e
Bhl@ JIDeHKI [0 CPaBHEHHIO C BEPTHKAJILHEIM JipeHaxem Ha 3a
COJIAIONLHE MPYHTOBLIE BOALI IeHCTBYIOT OoJee OaronpiaTHg
H CO3Jlal0T HHTEHCHBHLIE HHCXOASAUIHE TOKH BOJLI.

Hpyras obuiupHas obaacTb NPUMEHEHHA JYYEBBIX BO
no3abopoB ANA MEJHOPATHBHOTO JpeHa)a CeJNIbCKOXO3AH-
CTBEHHHIX 3eMeJib — FHAPOreoJIOrHuecKkHe ycJOBHS, Xapak-
TEPH3YIOUIHECH HaJAHYHEM MOIIHBIX BHICOKOBOAOOOHIbHBIX
nJjactoB, Korja ray0okoe NOHHXKeHHe YPOBHS [10/13¢MHBIX
BOJA, HeoOXOAHMOE AJf CO3XaHHA HOPMAJBHLIX YCJAOBHI
pocra pacTeHHH, Tpelyer KOHUEHTPHPOBAHHOH OTKaYKH
Goablinx o6LEMOB BOJH Ha JOKaJbHBX yuacTkax., Bepru-
KAaJbHBIH ApeHaX, BBHIAY €ro HEﬂDETETUHHﬂﬁ BO1034XBAT-
HOH CMOCOOHOCTH, HE MOXET YAOBJETBOPHThL STOMY Tpebo-
BaHHIO.

KouKkpeTHblfi OGBEKT NPHMEHEHHS JyYyeBOro IpeHaXka
JJIS1 MEIHOPAUHKH KPYNHOTNO MAacCHBA OPOIIAEMBIX CeJIbCKO-
XO35IHCTBEHHBIX 3eMeJb ¢ OOIIHM H JOKalNbHBIM JpPeHHpoO-
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BaHHeM TePPHUTOPHH PACNONOXKEH Ha iore YKPaHHbl B MexK-
aypeuse [luenp-Mosounas B 3oHe BaMsHHA Kaxosckoro
pofoxpanuanma H KpacHO3HaMeHCKOH OPOCHTENbHOH CH-
ereMbl. UucTATyTOM YKPrENposoaxos Obi/l 3a0pPOEKTHPOBAH
Ay4eBOfi ApeHaxK, KOTOpH obGecrneyHBaeT NOHHMKEHHE NOA-
HABIIErocA YPOBHA mMoOjA3eMHBIX BOJ Ha 3—6 M, salluImlaer
CeJIbCKOX03ACTBEHHYIO TEPPHTOPHIO OT MOATONJEHHA H NO-
naer Boay Ha opoiexHe. IIpH 9TOM YyuYHMTHIBAJHCH Xapak-
TepHbe MecTHBle YCJAOBHA — HaJHYHE MHOrOCJOAHOH TOJ-
 llH BOJAOBMELIAMIIHX TOPHBIX MNOpOA C TPEUNIHHOBATHIMH
HeOreHOBBIMH H3BecTHAKaMH (Kos(gduuHeHT OQHABTPALHH
okosio 100 m/cyT, MowmHOCTh Miacta 35m). B cooTBercTBHH
. ¢ npoekToM OBIJIH TOCTPOEHb  ONLITHO-NPOM3BO/CTBEHHHE
JlyueBble ApPeHaXH ¢ HAKJOHHO-TOPH3OHTAJbHBIMH CKBaXH-
gamu anueofi mo 250 mM (mo 2—7 wIT. B KamIAOM KycTe),
a4 TaK)Ke JyueBbie BOA03a60OpHl KJAacCHYECKOro THMAa C UEH-
. TPaJbHO DPACMOJIONKEHHOH BOAOCGOPHOH Kamepo# — maxr-
HEIM CTBOJIOM AHaMeTrpoM 7,0M H pajHalbHBIMH CHCTEMa-
MH TOPH3OHTAJbHBIX CKBaX{HH, 3aJIOKEHHBIMH Ha rayOuue
15—20 M (cM. m. 3).

CrpouresibHoe BONONOHHIKEHHE, OCYUICHHE Kapbepos,
NPOTHBOONO/A3HEBAA 3aUIMTA 3eMAAHBIX oTKoCcOB. [IpH ocyure-

HHH TOPHBIX BHIPAGOTOK, BBIMOJHAEMBIX IJf CTPOHTEJbHHX
geseifi ® no0bIYM TMOJe3HBIX HCKOMaeMBIX B OOBOAHEHHHIX
rpyHTax, OOBIYHO nNpHMeHseTcs raAyOHHHOE BOIOMOHHXeE-
aHe. OHO ocCyllecTBASETCA TyTeM ONycKaHHWd ypOBHA (Ha-
. mopa) noA3eMHHIX BOJ HAa ONpPeJeJIeHHYI0 TIYOHHY HHXKe
AHa KOTJOBaHa (TpaHlueH) wWAW Kapbepa. [Ias 3Toro cra-
BAT KOHTYpPHBIE (KOJIblleBEIE) CHCTEMBbI BOAONOHH3HTENbHBIX
ckBaXuy (HAH HrAOdDHABTPOB), KOTOpHIE pacmnoJaraior mno
fopram ropHeiXx BuipaGoTOK. I'/iyOMHa 3THX CKBAaXHH KpO-
| M€ 3a/aHHOTO NMOHHMEHHA YpoBHA (Hanopa) MOA3EMHBIX BOX
NONA JHOM TOPHBEIX BEIpabGOTOK ONpelessercs TaK#ke BbiCo-
10ft GHABTPA CKBAXKHH H OTCTOHHHKA.
- Bmectre ¢ Tem HMeIOTCA J0OCTAaTOYHO LHPOKO pacnpo-
¢TpaHeHHbie VC/0BHA, KOrla KOTJOBAHBI HJIH Kapbephl SB-
ASIOTCS COBEPIUIGHHEIMH [0 CTENeHH BCKPHITHA BOJAOHOCHO-
1O NJacTa HJAH ja)e BCKPHIBAIOT CBOHM JHOM BOJOYNOp-
wuift cnoii, B 3THX cayuasix NMOHH3HTh YPOBeHb (Hamop)
MOA3EMHBIX BOA HHXe AHA KOTJOBaHA OKAa3hLIBaeTCs HEBO3-
MOXHBIM.

B Takux yCJOBHAX FOPH3OHTAJBHHIM JY4YeBHIM HJH Mna-
_ pajjieNlbHBIM CKBaXKHHAM, JEACTBYIOLIHM COBMECTHO C CH-
' CTEMOH BHYTPeHHero BOJIOOTJIHBA, NMPaKTHYECKH aJbTEpHa-
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THBB HeT. TOJNBKO C HX MOMOIIBI0O MOMKET ObiTh OCYLLECT-
BJI€HO NOJHOe BOJONOHHXEeHHe C OCyLIeHHeM Jila KOTJ0BaH
no Bceit ero muowaan. B oranune 0T BePTHKAJABHBLIX
CKBAXKHH BOJONPHEMHAA 4HaCThb TFOPH3OHTAJbHBIX CKBAMXKHH
Bceraa saronJieHa W paboraer Bcell CBOEH JITHHOH, He3aBH-
CHMO OT BeJHYHHB NOHHIKEHHS YPOBHA MOA3€MHBIX BOJ
H Cro Ce3oHHBX KoJjebOauui. B cBA3H C STHM ONTHMH3HDY-
eTCs BCSA CHCTEMa BOJAOMOHHMEHHS, YIYy4IlalTCs yCJIOBHA
ee paboThl, CTAHOBHTCS BO3MOYKHBIM HCNOJIb30BAHHE YKPYyIl-
HeHHON HACOCHON CTaHUMH C KOHOMHYHBIMH HACOCAMH ro-
PH3OHTAJLHOTO THNA, uMeiomnmu Buicoknit KITIL.

OaHHM H3 NepBBIX ONBLITOB PHMEHEHHA JYuYeBHX jpe-
Hamell JJs CTPOHTEJBHOrO BOAONOHMXKeHHS OBl NPOCKT
KOHTYPHOI CHCTEMB! Jy4YeBBIX BOA03a00POB AJ5l BOJLONOHH-
MeHus cTpouteabnoro Kornosauna Kuescko#t I'DC, paspa-
GoraHuKil HHCTHTYTOM [ HAPOCHENNnPOeKT COBMECTHO ¢ YKp-
riuaponpoektom # Oprameprocrpoem Munsuepro CCCP
[4, 41].

[uaporeosiornueckHe ycaosusi 31oro o0beKTa xapakTte-
PH3VIOTCH HaJHYHEM BOAOHOCHOTO TOPH30HTA MOUIHOCTBLIO
20—40 M, CHAOMKEHHOrO AJMIOBHAJBHBIMH CpejlesepHHCTH -
MH neckaMu ¢ Koa(buuwentom uabrpaunn 20—40 m/cyT
M rEApAaBJHYECKH cBA3annoro c p. JlHenp. YpoBHH NOA3EM-
HbIX BOJl MOJAHHMAIOTCA B MaBOJOK BCJEJ 38 YPOBHEM BOAH
B JlHenpe u NaAaioT B MeXeHHbI i NePHO/ roja.

B cBf3m ¢ Majoil TOJUHHON CJOSA BOJOHACHIILEHHBIX Me-
CKOB MEXJy AHOM KOTJIOBaHA H BOJIOYNOPOM BEpPTHKaJb-
HBl¢ CKBAXKHHB COIMIACHO pacyeTy He [03BOJAAJNH palHo-
HaJbHO OPraHH30BAThH KOHTYpPHOE BOAONOHHKeHHe. [TosTomy
GbiJa 3anpoeKTHPOBaHA cHCTeMa 8 JyueBHIX B0A03aGOPOB,
Kayablit H3 KOTOPBIX HMeJ 7 FOPH30HTaJbHBIX paaualibHbIX
cKBaXKHH AauHoil mo 30 M, ycTaHOBJEHHBIX Ha raybHHe
25 M OT TOBepXHOCTH 3eMJH. Jlyuesbie B0A03a0OPBI 10JIXH -
Hi ObJin  oTkauuBath 2,6 Thic. M4 BOAB B MexXelb
# 5 Teic. M3/u— B naBojounsblii nmepuoi. B BoA0COOpPHBIX
[yaxTax npejycMaTpHBajsack YCTAHOBKA MO 2 rOpH3OHTAJb-
HBiX Hacoca mapku 6 HIs.

B cBA3M ¢ COKpallleHHeM CPOKOB CTPOHTEJbCTBA W3 BCeil
341 POeKTHPOBAHHON CHCTEMB JIy4eBOro JApeHa)ka yaaJjoch
MOCTPOHTH JIHLIb OAHH ONbITHO-NPOH3BOACTBEHHbIH Jy4eBOH
B0/103a60p C TOPH3OHTAJLHEIMH CKBaXKHHAMH JuuHOH oT 10 |
n0 40 M n rayGuHoil ux 3anoxenus 15 m. Kparkospemenaas |
paGora 3TOTO JIy4eBOTO JipeHaxia NMoOKasaja, 4uTo OH JAaeT
BO3MOMKHOCTE 3aMEHHTh BOMOMNOHH3HTEbHBIE BEPTHKAJb-
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Hbl¢ CKBAJKHHBI, ycTaHOBJicHHble Ha jgauHe 300 M KoHtypa
CTPOMTEJIBHOIO KOTJIOBAHA.

AHaJlorHUHble 3aMKHYThie KOJIbLEBHE CHCTeMBl JIyUeBh X
ApeHaxeH OBWIH TakikKe 3aNpOeKTHPOBAHBI AJiA psaga o0b-
€KTOB OCYylieHHA KapbepoB NoJe3HbIX HCKOnmaeMblX (mOJIH-
MEeT4JITHUECKHX PyjA) HHCTHTYTOM I'HnpouBseTMer.

Jlyuesoii ApeHax NPHHAMAETCA H NPH CTPOHTENLCTBE
rMyOOKHX 1OJ3eMHBIX BhIpabOTOK. Brnepsmie a/s 3THX le-
Jei oH Obl1 Henosb3oBan B 1941 r. npH cTpouTeNbCTBE MeT-
ponosntena B Heio-Flopke. B npouecce npoxoaku neperon-
HBIX TPAHCMOPTHBIX TOHHene# Ha JuHuH Bpykamn—DBarre-
PH BO3HHKJIA HeOOXOAMMOCTL OCYIINTB YYacTOK TPacCCH,
CJOJKEHHOH MJBBYHHBIMH MEJKO3epHHCTEIMH neckamu, [lo
npoexkty uuxenepa P. HeGoabcnna Gbisia 34J03KeHa maxra
raybunod 19 M u auamerpom 3,5 M, H3 KOTOpOn nojy 3aboil
TOHHeJs Obllla [pPOJIOXKeHa pajnualibHas cHctema 12 ropu-
J0OHTAMbHBLIX TpyOuaTeiX ¢uALTPOB aJHHONK no 11—56 m,
anaMerpom 200 mm. Tlpu orkauke 38.4/c BoAb YpOBEHD
OI3EMHBIX BOJA Ha YyYaCTKe CTPOHTENbLCTBA Obl ONVIIEH
HHXKe 34004 TOHHENA, BCJCACTBHE Hero MPOXOAKY YCHellHO
3ABEPLIHJIH.

ABTOPOM KHHUIH HPEJIOKEH METOJ FOPH3OHTAJBHOTO BO-
pononrxenus [31], Kotopwiii He TpeGyeT OYPEHHS CKBAMXKHH
¢ TIOBEPXHOCTH 3eMJIH, KaK 3TO 4acTO NPHXOJHTCA AelaTh,
i 1103BOJIAEeT 3()PeKTHBHO Ocylwath, 3aGofi ropHOH BhIpa-
60TKH. BO3MoXubl 2 BapHanTa npHMEHEHHs TOPH30HTAJb-
HOro BOJAONOHHMKEHHSA 10 3TOMy Metoay (puc. 1.21). ITo
| BapHaHTy TpyOuaThe BOJONOHH3HTEJbHBIE IPEHB IPOKIa-
/IBIBAIOT H3 MOHTAXKHOH 1IaxThl, OTKYJAa BeJETCA MPOXOAKa
rOPpHOH BBIpA0OTKH (TOnHeJs). JIpeHwl pacrnonaralor HuXe
TONHEJA H 1apajjeJbHO ero npoaoJanLHoi ocu. B stom cay-
Hac NMOHHIKEHHe YPOBHA TrPYHTOBHIX BOJi obecne4HBaercs
HH¥Ke JIOTKA TOHHENH, W JPeHB NOJHOCTBIO OCYIIAlT Trop-
Hyio BBIpaGOTKy. BTOpoii BapuaHT npejaycMarpHBaet I1po-
KMaaKy TOPH3OHTAJLHLIX APeH B T'PYHT HENnocCpeiacTBEHHO
H3 3a0051 TOHHeJA ¢ onepexenuem ero Ha 5—10m. ITpn
ITOM NOJIHOTO OCYIIEHHS He NOCTHraercd, XOTH YCTPOHCTBO
ONepexKaruinX FOPH3OHTANLHBEIX JpeH H3 3a0608 TOHHEJS
IHAYHTCABHO TIpOlLe W JellesJie, yeM B 1 Bapuante, Bclej-
CTBHE 4Yero napaJjjejbHble TOPH30OHTAaJbHBIE JPEHBI, pac-
IOJIOJKeHHble BHE TOHHEeJS, NPHMEHSAIOTCH NpH GOJBIIOH
BOONPOHHIAEMOCTH NJiacra.

Mertoa ropHsoHTaJbHOro BOAOTIOHHMKEHHS TOPHLIX BHIp4-
0OTOK B MOpsJKe ONBITHO-MPOH3BOACTBEHHOrO BHEAPEHHS
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Puc. 1.21. CrpomrensHoe ROJOMOHMKEHME ¢ TNPHMEHEHWEM onepe-
Maow el ropH3IOHTANBHOR CHBAWHHbI

I =— monTaMHOA waxra; 2 — JacTPOCHRAR TEPPuTOpus; § — UPOOeHs ZPUNTOABLE
80d, nonuxenustdl dpenamu; 4 — opulonrasskas rpybuaras dpexa ¢ npoxaadxod
u3 3ab08 TOHHEAN; § — POPUIONTAABHAA TPHOYATAR OPEHA © NPOKAGOKOR U3 MON-
TaMHOT Waxre: 6 — TOHHeAL -

OCYULECTBASJICA NPH CTPOHTEJBCTBE KoJjJlektopa p. [Ipecnu
Ha yuacTKe PHxXckoro Hanpasienusi MockoBckoii Kejes-
Hoit apoporn. CorsacHo aauHbM MocHHMKNpoeKTa Tpacca
KOJJIeKTOpa JHaMerpoM 2,5 NPOXOAHT BO (hJIIOBHOTJISALLHAJb-
HbIX MeJIKHX neckKax ¢ KosdppuuHentom duabrpauun 1,7—
2,8 M/cyr. TpyHTOBHE BOJAH NpPEBHIIAIOT OTMETKH JOTKA
IUHTOBOrO TOHHeAs Ha 2,5—3 M. JlJHHA yuyacTKa Memuy
MOHTaXKHHMH lIaxTaMH o3 M. B naHHBIX YCJAOBHAX HIVIO-
(pHALTPOBOE BOJONOHHMKEHHE MPHMEHEHO OBITh HEe MOrJo
BBHJY TOro, 4TO y4aCTOK TPacCH PacnojioeH MoJ HachNbIO
Puxckoit xenesnoit aoporu. Ilas ocyuenus 3a60os H3 Hero
Obla MpoJioJKeHa JpeHa B BHAE cranbHOli mephopHpoBaH-
HOH TPyOH d=160 MM ¢ npoBosouHo#i 06MOTKOM, KoTOpas
cobHpasach H3 3BE€HLEB HAJHHON no 1,5—2 M,

lllupokoe pacnpocTpaHeHHe B NPAKTHKE OCYIIEHHS 06-
BOAHEHHBIX TPYHTOB CTPOHMTEJNbHEIX KOTJOBaHOB H ocobeH-
HO KapbepoB NOJIE3HLIX HCKOMaeMbiX HMEIOT JpeHaxH, npei-
CTasJifloUlHe co0Ol CHCTeMy napaijieJbHBX TOPH3OHTAJb-
HBIX CKBaXHH, pAacnojioXeHHWX pAAaMH 1O KOHTYpPY
COBEpLIEHHOTO0 Kaphepa HJAH KOTJOBaHa, BCKPHIBAIOLICro
BOAOYNOPHBIH MJacT. B oT/iIHYHE OT CHCTeMbl BePTHKaJIbHBIX
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CKBAXXHH TaKOH ApeHaX cnocoGeH MoJHOCTHIO (HOuTH 110
Alia OTKPBITOH BHLIPAOOTKH) CHH3HTb YPOBEHb TPYHTOBHIX
Bon [4, 8, 41]. B ycaoBHAX rOpH3OHTANbHHIX MK caaboHa-
KJOHHO 3ajleralollHX cJoeB OOBOJHEHHBIX MOPOJ CHCTEMH
FOPH3OHTAJIBHBIX CKBAMKHH MOTYT NPHMEHSTHLCH B KauecTBe
OCHOBHBIX HJIH BCIIOMOraTeJIbHBIX CPEJCTB BOAONOHHMKEHHH
KapbepOB H KOTJIOBAHOB,

l'opusonTaneubie mapajjiesbnele OjlHa APYroil CKBAXKH-
lIbl, 00be/IHHEHHBIE B KOHTYPHBIE CHCTEMBI, B KauecTse oc-
HOBHOTO CpeacTBa BOJONOHHMKEHHSA KapbepoB H KOTJOBA-
HOB NPHMEHAIOT B CJEAYIOUIHX THAPOreoJOrHYecKHX VeJI0-
BHHX:

pH BOJNOMOHHIKEHHH OTKPLITHIX BBLIPabOTOK, pacnoJo-
HMEeHHBIX B MaJIOMOUIHBIX BOJAOHOCHBIX NMJIACTAaX, CAOMKEeHHBIX
'PyHTaMH C HH3KOH BOJAOOTAaloONEl crnocoGHOCTbIO (Hmanp-
MEp, B MEJKONecYyaublX [MJBLIBYHaX), rle BepTHKaJdbHbIe
CKBAXHHB MaJo3(Q(eKTHBHE, TAK KaK AJAHHA HX (HILTPO-
BOH 9acTH orpaHnyena HeGOJBLION MOUIHOCTBLIO MJIACTA;

NpH BOJAONOHHIKEHHH OTKPBITHIX BHPaGOTOK, pacnoJo-
AMEHHBIX B MOILHBIX BOAZOOOHJLHBIX IJIACTaxX, rjae¢ BecbMa
CYLIeCTBEHHO BJIHAHHE HA YCTOHYHBOCTH OTKOCOB THJIPO-
CTATHYECKOro H r’HagpoAHHAMHYECKOro J1aBJeHui;

B KauecTse BCMOMOraTeJbHBIX CPE/CTB JIpeHaKa TOpPH-
S0HTaJIbHBIC MapajJie/ibHbie CKBaXKHHBE TPHMEHSIOT NPH OCY-
IICHHH HECOBEPIUEHHBIX KOTJIOBAHOB H KAPLepoB, AHHILE KO-
TOPBIX HAXOJAMTCH BhIILE BOAOYIOPHOTO CJIOSi MOPO.

B sTHX H ApYrHX cayuasiX, KOra HMeeTcsi yrposa Hapy-
IeHHs YCTOHYHBOCTH OTKOCOB 34 CHUET «IIPOCKOKa®» MOA3eM-
HBIX BOA MeX/Y BEPTHKAJbHBIMH CKBa)KHHAMH OCHOBHOMN CH-
CTeMbl KOHTYPHOro BOJIOTIOHHIKEHHS, TOPH3OHTANbHLIE CKBa-
MHIL WCpalT poJib  YCHJIAHTENeH JApeHaxka H CHHMAloT
OCTATOYHBIE HANOPH NOA3eMHBIX BOA. [IpuMeHenne KoMOH-
HAllHH BEPTHKa/bHOro JpeHaxa ¢ rOpH30HTaJbHBEIM ocoben-
HO nesecoobpasto npu 6OJNLIIOM BHEIIHEM NPHTOKE K OTKPH-
10l BeipaboTke. B 310M cayuae ropH3OHTaJBHHE CKBAMXKHHLL,
p3fB Ha cebs yacTh 001Iero NPpUTOKa, NO3BOJAIOT YMEHbIIHTD
[[POH3BOJAHTENbLHOCTD OCHOBHOH CHCTEMBI BOJAOMOHHMKCHHS,
COKPATHTb YHCJO BEePTHKAJbHBX BOJAONOHH3HNTENLHBIX CKBa-
JHH M CHH3HTBH pacXojl 3JieKTposHeprus, lopH3oHTaABHEE
lapajJ/iejbiele CKBa¥KHHBI C YCI€XOM MOTYT HCMOJb30BaThCS
 COYeTaHHH C MNOBEPXHOCTHBIM (HANMPHMEp, TPaHMIEHHEIM)
BONOOTIHBOM, KOHTYPHOH CHCTEMOH BOJONOHH3HTEJIbHBIX
CKB@JKHH, @ TakXe HIJIOPHABTPOBBIMH YCTAHOBKaMH (B TOM
"icae MHOTOAPYCHBIMH) .
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[IpuMenense mapaliiesibIbiX TOPH30OHTAJbBHBIX CKBaXK
B psijle cliyyaeB He MOJKeT IOJIHOCTbIO HCKJIIUHTbL HeoGxoau
MOCTh YCTPOHCTBA BE€PTHKaJbHEIX BOAONOHH3HTEJIbHBIX CKBA
KHH M 10 YCJIOBHAM MepBOoHauaJbHOro ocymenus. [lpi
CHALHOH OOBOJHEHHOCTH MNopold # HeoOGXOMHMOCTH BecTl
BCKPHILIHEIE pabOThl BCYXYIO CHCTEMa BEPTHKAJBHHIX BO/O-
MOHH3HTE/IBHLIX CKBaXXHH Tpebyerca Aasa NepBHYHON 0TKAYKE
B leNAX NepBOHAYAJIBHOIO CHHXKEHHS YPOBHSA FPYHTOBLIX BOJ
H NPOXOAKH KOTJOBaHa WM Kapbepa A0 3ajlaHHO# ryyOnubl
B paJjbHeiinieM, B nacCHBHBIHA NEPHOA BOAONOHHIKEHHSA, P el
BAPDHTENBHO CHHXKEHHBIH YPOBeHb TPYHTOBHIX BOJ MOMET
NoAJePKHBATLCS C NPHMEHeHHEeM IOPH30HTabHBIX CKBAXHH

[lapanneiblbie CHCTeMB TOPH3OHTAJNBHHEIX TPyOGuaThi)
(PHABLTPOB (LIENHCTHIX, METAJAJNHYECKHX H acOeCTOLeMeHTHLIX,
KepaMHueCKHX, OGJIOYHBIX H Jp.) HAUIH pacnpocTpanenye
B [PakTHKE BOJAONOHHMKEHHSA IPH OTKPHITON paspalboTke me:
CTOPOMKACHHA nojsesnsiX HekonaemuX. OHH NpUMEHeHH HA
JleGeaunckom kenesopyaHoMm kapbepe Kypckoit MarantHON
anoMannn (KMA), na MapbeBckoM u AJIEKCEEBCKOM Kaphe
pax Huxonoabckoro wmapranuesoro OacceilHa H APYrAXs
B npomuecce ONbBITHO-3KCHJAYATAUKOHHBIX HCOHTanui na Jled
Geanuckom kapeepe KMA O6wlji0 yCTaHOBJIEHO, YTO TOPH3OH
TaJibHbie CKBaXKHHB obecneynpaior nepexpar 74—94 % npu
TOKa, NnocTynaiouiero K 60pry kapbepa, u ¢ yCrnexoM 3amens-
10T BEPTHKaJIbHbIE CPeACTBA BOAONONH KEHHS.

Baxunas obnacrs HCNOJL3OBAHHS JIY4eBBIX JipeHaxefl
3TO HHXKEHepHas 3alllHTa ONO0JI3HeBHIX CKJOHOB OT I'HADPOAH
HAMHYECKOr0 BO3JAeNCTBHS MOJA3EMHLIX BOJ, KOTOphlé MOryT
nepexBaTHIBATLCHA B 30He IJOCKOCTel ckoybikenusi. Cobupas
BOJy B riy6GuHe oTKOCa H ne JaBas el BHCAYHBATLCA HA OT
KOC, JiyyeBele Jpeiibl NpefoTBPallaioT TakiKe HaMOKaHHE
ckJionoB. MHCTHTYTOM YKPKOMMYHHHHIPOEKT paspaboTaHbl
crenHaJbHble PeKOMeHJalHK N0 NPHMEHeHHIO JIYYeBBIX ape
Hax<eH Ha onoJ3HeBBIX cKJIOHAX. OHH MpeaycMaTpHBAIOT CO-
OpyiKeHHEe KYCTOB pajHalbHBIX CKBaXXHH, BLIXOASIUIHX HI
OJHOH TOYKM, H OXBATHIBAIOUIHX HaMHOro 6OJABUIVIO M0
Majb, YeM BePTHKaJbHblE€ CKBAXXHHH HJIH TOPH30HTAJIbHLIM
JpeHax. B Apyrux ciayuasix JiyueBble ApeHayKH MOryT IpH-
MEHATHCA AJS OCylleHHs NOJYUHPKYJIBHOTO ONOJ3HEBOro aM=
(¢uTeaTpa, KaK Ha3HBAIOT HHIKEHEPHI-Ie0JIOTH TOJYKPYIJIbIE
B IJIaHe OMnoJisHeBwle cKJoHH. B 3stom cayuae ropuzonranis-
Hble CKBAaXKHHBI MPOKJAALIBAIOTCA H3 CHENHAJLHO COOPYHeH-
HOrO LEHTPaJbHOro BOAOCOOPHOro MIAXTHOTO KOJIOALA, Tle
3aTeM ycTaHaBJIHBaeTCs Hacoc JJISt OTKAYKH BOJILL
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HHiKeHepHas 3allHTa TEPPHTOPHI OT MOATONJIEHHS MO~
1eMHBIMH BofiaMHi. Cpelid MHOTHX NoC/IeICTBHI HHTEHCHBHOTO
r'OpPOACKOro, NPOMBILLJICHHOTO, BOAOX0O3SHCTBEHHOIO I APYTO-
'O CTPOHTEJbCTBA HE MOC/ejHee MECTO 3aHHMaeT NoAToIjie-
e 3acCTPOeHHH X TEPPHTOPHIT MOAZEMHBIMH BOJaM U, KOTOpPOE
CBA3aHO ¢ (PHABTpPAIHEH H3 BOJAOEMOB H BOJOTOKOB, yTE€UKa-
MH H3 BOJOHECYIIHX KOMMYHHKalHi, nepedopmMHpoBanHeM
pesqbeda H Apyrumu (paxropamu. Bubopounoe obcaenopa-
nue, nposegennoe I'occrpoem PCPCP B npejenax Poccui-
ckoi Pefepandy, NokKasano, UYTO MOATONJEHHEM 3aTPOHYTH
reppHTOpHE 27 aAMHHHCTPATHBHEIX e€JHHHL, T. e. 73 % or
o0Llero yuesaa ropojios, pacnoiozKenHbX na paccMOTPEHHBIX
[epPHTOPHAX.

B cBA3H ¢ 3THM BaXKHOe 3HaueHue npuobperawT Mepo-
IPHATHS MO YCTPOHCTBY ApeHaxeH, KOTOphie BXOAAT B CH-
CcTeMy HMHXXeHepHOH 3allHTH 3acTpoeHHHIX TeppuropHil. [le-
pexBaTHBIe, JHHellHbIe, KO/blleBble, CHCTEMaTHUYeCKHe H JaApy-
rie ApeHayu caymar sd@exkTHBHBIM cpelcTBOM O60phOL!
¢ NOATOIJIEHHEM TEpPPHTOPHH MoAseMHBIMH Boaamu [35, 36].

HaubGoabluee pacnpocTpaHeHle TaK e, KaKk NpH MeHo-
DAIHKH CeNLCKOXO3SACTREHHLIX 3eMeJb, TOJIYYHJH TOPH30H-
raJIbHEIC 3aKPHITHE (peXe OTKPHTHIE) JApPEeHayKH, OCHOBILIE
KOHCTPYKTHBHBEIE XaPaKTEPHCTHKH BOAONDHEMHOH YacTH KO-
fOPHIX [MOYTH MNOJHOCTLIO COBMaAaloT ¢ TOPH3OHTAJBHLIMH
ponozabopamu. dPeKTHBHOCTH, MPOCTOTA YCTPOficTBA H Ae-
IWeBH3HA JeAaloT 3TOT BHA JpeHa)eid naubojiee NpHMEHH-
MbIM. OAHAKO B CTECHEHHLIX YCJOBHAX 34CTPOEHHBIX IMPO-
MBILIIEHHBIX H TFOPONCKHX TeppHTOpHil ocoboe 3nayeHHe
HMCEeT 3aHATOCTh NOAIEMHOIO NMpoOCTpAaHCcTBa BOAOHECYUIHMH,
ra30NPOBOAHBIMH, 3/IEKTPOCHJIOBLIMH H APYTHMH TPyGOnpo-
poflaM¥ H KabellbHHIME KOMMYHHKAaUuHsMH. B cBA3M ¢ 3THM
yCTPONCTBO TOPH3ONTANLHOrNO JpeHa)a (NPHMEHHMOro Kak
npoHAaKTHIECKOE MEepPONPHATHE, OCYILlecTBJAseMOe B 1po-
lecce CTPOHTENBLCTBA ) B YCJOBHAX JeHCTBYIOUIEro NpoMmnpes-
IDHATHS HJIH FOPOJCKON 3aCTPOHKH OKAa3LIBAeTCSt 3aTPV/AHH-
reJIbHBIM, TAK Kak Tpefyer nepexkjgaiakw (HAH NOABECKH)
MHOMOYHCJIEHHBIX KOMMYHUKAIHHA,

BepTHKaAbLHBIE ApeHak, NO3BOJAOIMIHA ONepaTHBHO 3a-
IHILATE NOATONJIEHHYIO TEPPHTOPHIO, MOXKET HCNOJbL30BAaTh-
csi B GoJiee MIHPOKOM Jlanasoie H3MeHATOMAXCsA NPHPOAHBIX
it 0coG@HHO TEXHOTeHHLIX YCJAOBHH, UeM TOPH30OHTAJILHBI Jipe-
nax. Onnako B oO6BOAHEHHHX CJAaGONpPOHHIAEMBIX PPYHTAX,
KOTOpBle HMEIOT NoBCEMECTHOe pacnpocrpaHenue, apdexTHB-
HOCTh BEePTHKaJbIBIX CKBaMHH BechbMa MaJa. IlocratouHo
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Puc. 1.22. CucremarMuecKksi ny4yeBok APeHaw B8 Npefenax ropoAacko
BACTPOHKM

1 — Aynessie sodosabopel; ? — adanuR
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Pre. 1.23. Nyuesol pApenak teppuropvu bBanakosckoro KomBumuar
XMMHuEecKOro sonokHa WM, B. M, Nenwna |[npoexr)

! — ayuneavie aodosabopey; I — geprukasbubii xoavyeaoll dpenax; 8§ — naacrogsl
Aecvano-gpasiiineiil dpenax; 4 — sudpousczunced nogwnuux dod
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JHIb OTMETHTD, YTO PaaiyC Kax A0 H3 BOAONOHH3IHTEIbHBIX
CKBAJKHH, JelCTBYIOUIHX B TrPyHTax ¢ KO3(QHLUHEHTOM
(puabTPanHK 0KoJ0 1 M/cyT, He npesuinaer 5—10 M. 370 3Ha-
YHT, YTO B TAKHX YCJOBHAX JAJs JpeHHPOBaHuUs MOATONJIEH-
HOM TepPHTOPHH HEOOXOAHMO YCTPOHCTBO rycTofi CeTH CKBAa-
J#KHH, OTCTOALLHX OJHA OT Apyroil Ha paccroanun 10—20 M,
Takum o6Gpasom, npH GypeHHH CKBaKHH BO3HHKAIOT Te Ke
TPYAHOCTH, YTO U MPH CTPOHTENLCTBE I'OPH3OHTAJNLHOIO Jpe-
Haxa. B cBA3H ¢ 3THM OKa3blBAGTCA MEPCHNEeKTHBHbLIM HC-
M0JIb30BaHHE JyueBOro JApeHara, KOTOPbH NpeicTaB/Aer
co00l cHCTEMY JIyueBHIX BOJ103a00pOB € pagnajibHbIMi FOPH-
30HTAJIbHBIMH CKBaXKUHAMH.

[Tpx ApEHHPOBAHHH TEPPHTOPHHM, NMOATOIAEMOH TOA3EM-
HEIMH BOAaAMH, HHOHABTPYIOLWHMHCA B FPYNT B npejfenax ca-
MOil TepPHTOPHH, MOKET MNPHMEHSTLCS CHCTeMATHYECKHH
nJaouiafHon apenax (puc. 1.22), cocTOAMNA H3 JYYEBLIX BO-
103a60pOB, paccTaB/€HHLIX B MJaHe PaBHOMEPHO NO Beel
nuomaan ocyiiaemoii reppuropun [35]. [lpumepom Takoro
1peHaxa, orielibHble BOA03aDOpPH  KOTOPOro ipHypOYEHB
K TeM HJIH MHBIM KYyIIOJIaM NOABeMa MOJA3eMNbIX BOJ, ABJA-
eTcsl cXema JpeHHpoBanHa npomniomankn DajaakoBekoro
kombunaTa xuMHAyeckoro Bogoxkna uMm. B. H. Jleunna B Ca-
patoBckolt obaactu (puc. 1.23). Teppuropus komOuHarta
cJI0KeHa ToJell MOPCKHX XBaJIbIHCKHX LIOKOJIAAHBLIX IVIHH
MOILHOCTBIO H—10 M, HMeUHX necyansle M Ccynecuyanbie
BKAOYEHHS B BHAEe BOAOHACHIIEHHBIX JIHH3 M NPOCJIOEB.
I'auns obgajaioT aHH3OTpoOnHel ¢ NOBLILIEHHOH NPOHHIAEe-
MOCTBIO B TFOPH3OHTaALHOM nanpasiennn, CpeaHHi Ko3(-
(punHenT (QUALTPAUHH 3THX OTJIOKEeHHi, rjie (GopMHpyeTcs
rexnoreinbiii BojoHOCHbIi ropusonT, cocrasiaser 0,2 m/cyT,
kospdunent sopooraaun rpyuros 0,075, Toamwa rakn
MOACTHJACTCS AJVIIOBHAJBHEIMH CylecYaHuiMH, NecyaHbiMH
Il CYIIHHHCTLIMH OTJOMKEHHSIMH, HHMKe NepexoisAllHMH
B CpeiHe- H KPyNHO3epHHCTHE NeCKH, K KOTOPHIM NpHypoYel
HCNOJAb3YeMblil Uil BOAOCHA0XKeHHsl BOJAOHOCHBIH TOPH3OHT.

[Tpepsiokenuss no JApPeHHPOBAHHIO NPOMNJOLLAAKH, CO-
craaennsie [THHHUHCom Tocerpos CCCP, npeaycmatpi-
BAIOT YCTPOMCTBO CHCTEMBI IIECTHJAYUYEBHIX JApeHaxkceil, ycra-
HaBJAHBAEMBIX B MecTax HauboJjiee BHICOKOro 1oAbeMa ypoBH:A
nojiseMublx Boja. [ToMHMo 3TOr0 HaMeueHo cosjlaHue JIOKaab:
HLIX BePTHKAJLHHIX H TOPH3OHTA/IBHBIX KOJLIUEBLIX JpeHa-
Kel, KOTopbsie PasMelaioTcsl N0 BO3MOXKHOCTH OTACAbHBIMH
yuacTKaMH MJIH 1eJHKOM BO3Jie 1lexop KomGHHATA.

JlokanbHEil ApeHa) OTLeJbHLIX COOpYMKEeHHH, HaxoAsd-
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a— Koabyeacd dJpenax ¢ yeaoo
pacnoAcenuesr Odayxayiessx asodo-
saiopos; 0 — naowadnoid Jpenax
HeACEHM ROAOMERUCM TPEXANYE-
ANX 8 opoa; 8 — KoAsyeeod
dpenax ¢ (PPORTAALHLIM PACROAONE
Hues dayxaguessix sodosaGopoal
2 — naouja dpenax ¢ JponTask-
Huli pacnoaoxenues; 0 — paouad-
Hofl dpenax ¢ GBYMA NATUAYYESLMI
apdozabopasy; ¢ — xoabiesod
HOX ¢ ueTsipexAyucasiM ]
pamu; »®—T0 e, € [JEAOONM pacs
nROAOMERLEM B000cHOpPHERX xOAODDHED;
TO ®e, C NTAALHGIN PacnoA0MS-
Huesm aodocbophbix Koacdyea;
u— naciyadnod OJpenaxm ¢ OONHM
nATUAYNEONM sodosabopoM; Kk — nao-
wadnoll dpenaxx ¢ YeTHPEeXAYYesHIN
opos

HIHXCH B YCJOBHAX NMOATOIVICHHS, OCYIIECTBJSETCS YCTaHOB-
KOH JIy4eBbIX BOJ03a60pos B HENOCPEACTBEHHON GJAH3OCTH OT
coopyxennit. BoaMOXHoCTh yeTpoiicTBa APeHa)Ka B Ka/IOM
OTACJBLHOM Cliyqae 10JuKHAa OBITh OllEHEHa ¢ TOUKH 3peHHns
ONacHOCTH NposABJieHHs nedopMaluu FPYRTOB OCHOBAHHUS CO-
OpYyZ€HH: NPH HX OCYHIeHHH. DTO 0cOOEHHO BaXKHO NPH pas-
MEIIeNHH FOPH3OHTANIBHLIX JIY9eBbIX APEH MOJ COOPYKeHHEeM.

JlokanbHbii Aperax coopykennii MOMKET OCYLIeCTBIATh-
Csi MOCPEACTBOM KOJbUeBoro (puc. 1.24, cxemu a, 8, e, o, 3)
HJIH NJIOMLaHOr0 (CXeMH 6, 2, 0, &, K) pacnojoiKennsa ropi-
SOHTAJbIBIX JIyUeBbIX CKBaKHH. B nepBom cayuae sdppekr
nepexsaTa BHEINHero lpHToOKa MOA3EMHHX BOJA MOXeT OLThb
ycHaen ycTanoBKOH JonosumtensHsX Jyuell (cxemnl e, ok,
8). Bo BTOpOM ciyyae ycranoBka AONOJHHTEABHBIX Jyuefi
non COOpyxeHnHeM npelnojsaraer ycuaenne sgdexra orxkau-
KH BHYTpPEHNEero o0beMa noxseMHBIX BOJ H JOJKHA fpHME- |
HATHCA DIPH JIOCTATOUHO GOJIBIIMX pasMepax COOpYKeHHH
B nuiane (cxemul 6, 2). Ilpu neGoabuisx pazMmepax coopyxe-
HHS B njade (MJH OTAGJABbHOM €ro YacTH) BO3MOIKHO JIPeHH-
POBaHHE NYyTEM NJIOMIAAHOTO pacnoJOMKenHs ropH30HTAJbHEX

.IIPEI}I JAABYX H JlaKe OAHOro jiyuyesoro Bojnosabopa (cxemul O,
U, K).
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Puc. 1.25. Cxema nokansHoro gpe-
Hama

i — ROHUMERUE YPOSHA -Eﬂ'"ﬂlﬂl
nod sawjuwmgessisn sdanuex: 06— dpenu-
poganue ALKIbE nﬂﬂﬂuﬂnuﬂlﬂﬂlﬂ phix-

AWY ZPYRTO® & Maccuse cAAGONPORuNae-
MBIX 3PYHTOR

|.-_

Jlyuenoii gpenazk nauGosee s(pdeKTHBEH B YCJIOBHAX He-
OAHOPOJAHBIX CJIOHCTHX TPYHTOB, Korja caabonpoHHllaeMmule
HJAH BOAOYNOPHHIE MOPOAL uepeAyioTcs ¢ OOBOJIHCHHLIMH
NPOHALAEMBLIMH TIeCYaHLIMI NPOCHAOSIMH M JHN3aMH (pa3me-
pom GoJee 0,5 M). B 3THX ycaoBusX Bojio3abopHble Jiyuepne
JpeHsl 3akaaanBaioTcs B 6oace nponHilaeMBX JHH3AX H NPO-
CJI0AX, 4TO MO3BOJIAET JpeHHpoBaTh MX Haunbojsee [M0JHO,
BIJIOTh JI0 NMpeBpallleHHs B eCTeCTEEHHO-HCKYCCTBeNHBIe T1Jia-
croeie apenst (pue. 1.25). B otmiHuHe OT Apyrux BHIOB
JpeHarka JiyuepoH Jaer BOSMOMKHOCTL OoJiee r'mOKO YUNTHI-
BaTk Kak MJIAHOBYIO, TAK H BEPTHRAJBHYH GHIALTPAIHOHHYIO
HEeOAHOPOAHOCTh FPYHTOB, UTO MO3BOJsIeT ero ocobGeHno 3d-
(PEKTHBHO HCHOJB30BATH B AHH3OTPONHHIX H MHOFOCJOHRNBIX
naacrax.

Ha ocnoBe anannsa u o6obmienns onwTa NpPOEKTHPOBA-
IHHA H SKCO/IyaTailHHu Jy4YyeBHX Apernaxedi B. E. Aununosum
|5] nmpennoxkena THNH3aUHA YCJAOBHI HX NPHMEHCHHS NPH
PasMHYHBIX COYETAHHAX HHIKEHEPHO-reOJIOrHYecKHX, I'HApo-
re0JIOrH4ecKHX (paKTOpPOB, NMPH 3TOM BHJeNeNno 3 THNa TaKHX
VCJI0BHI.

Oanum M3 CyILIeCTBEHHBIX BO3payKeHnii, KOTopoe 06BIYHO
BHICKa3biBaeTCHA NMPH pPelleHHH BOMPoca O BO3MOMKHOCTH HC-
N0Nb30BAHMA JYYEBOTro JipeHaxa JiJifl OCYLIeHHA TPYHTOB TOJ
3NaHHAMH H COOPYKEHHAMH, SIBJSAETCHA ONacHOCTL MX jedop-
MalH# H BO3HHKHOBEHHSI COOTBETCTBYIOLIHX aBAPHHAHBIX CH-
Tyauui. Takue oTpHuaTenbuble NpoABJEHHA O0OLIYHO CBS3LI-
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BAIOTCA € ONACHOCTBIO TPOABJEHHS CAEAYIONHX ABYX SBJe-
HHH: i

FPyHTa 0NPH HEyAauyHO BLIGPAHHOM THAEC H KOHCTPYKILHH
(PHIALTPA JIVIEBLIX CKBAMKHH;

H3MEeHEeHHe HalpAXeHHO-AeGOPMHPOBAHIOIO COCTOAHHSA
FPYHTOB OCHOBAHHS, A 3NAYHT, H HX YCTOIMHBOCTH NPH pac-
NONOMeHHH JIyueBLIX CKBAaKHH B 30HE CJKATHSA TPYHTOB.

[Tepsoe sBenNe BOOGIIE He JOMIKHO AONYCKATLOSA: KOHCT-
PYKUHA CKBaXHH JA0JAMKHa OHITh npornBocyhdhO3HOHHOIT
H obecneunsars GesaBapuiiHyio pa6ory Apenaxa. Ecau xe
COOTBETCTBYIOIHX YCJOBHH AJs npepoTepatlenus cyhhosu-
OHHOr'O BLIHOCA HET, JIyueBOH ApeHaxk JH00 He J0JMKEeH npH-
MeHATLCA BooOwe, 160 CKBAXKHHLI Clle/lyeT PACNoiarath 1a
JAOCTATOYHO yjanenHoM (OesonacHOM) pacctosunm oT (hyH-
AaMeHTOB 3xanus (no raybuue u B naane). Ho u B nocaen-
HEM cyyuae MoKerT ObiTh JONYIUIeH JHIUL KPaTKOBPeMeHHbIk
I HEeHHTEHCHBHLIH BHIHOC MEJKHX 4acTHi (Tak HasbBaeMmoe.
IeCKOBAHHE CKBAYKHH), KOTOPHIH, KaK NMOKA3LIBAET ONLIT YCT-
POHCTBA BEPTHKAILHLIX OYPOBBLIX CKBAJKHH, HMEET MECTO NpH
HX NMPOKAYKe M yepes HEKOTOopoe BpeMsl Npexkpauiaercs.

Muoroaerune uaGaioaenns BUOTEMa sa paGoroit ay-
4eBLIX Apenaxeil [5], 3an10KenHLIX B CBASHBLIX TPYHTAX, B ua-
CTHOCTH, B JleCCaX I JIECCOBHAHLIX CYT/IHHKAX, MOKA34/H, YTO
Jaie Npy ynpouleHHOH KOHCTPYKUHH FOPH30OHTAIbLIKIX CKBA-
KHH H OTCYTCTBHH CNELHAJMLHBIX MeCuaHuX o6ChNoK i 06-
MOTOK (QHJIBTPA HHKAKHX (HALTPALLHONHLIX aedopmanuii ne
MPOHCXOAHT. ¥ CTAHOBJIEHO, YTO B JIECCOBBIX MPYHTAX OTCVT- |
CTBYIOT KakHe-1HOO nposiBJeHHS Mexanuueckoll cyhposin,
pasMbiBa rPyHTa Ha KOHTAKTe, ero OnJHBaHHe C 3aHJeHneM
(uabTpA.

Coxpaneline yCTOHYHBOCTH MAacCHBA TPYHTA B OCHOBAHHH
3aHHI H COOPYXKEHHH CBA3AHO C PACNOJIOKEHHEM FOPH3OH-
TaJdbHbIX JY4YEBLIX APEHANKHBIX CKBAMHH HHIKE 30HK CHATHE,
KOTopas MoXer OBIThL HApYIUena npu npoxJjaike jgyuei, Pa3-
Mephbl aKTHBHON 30HBI CHHMaeMOoil TOJIY 3aBUCAT OT pasme-
POB (PYHAAMEHTOB, B YACTHOCTH, X TIYOHHH 34J0KeHHS,
INHPHELI H AJHHBL, BeCAa H COOTBETCTBEHHO JAaBJienHs iHa
FPYHT, 8 TaK#e cBoicTe camoro rpyunra. Corsacio pacueram
PyOHHA 30HLI CKATHA N10] PASIMUNBIMHE (hYHAAMENTAMH NPH-
MepHO paBHa 2—5M IS MeJKONecyaHblX FPYHTOB H 2—
3M — JIIA CBA3HLIX (MIHHHCTBIX) rpyHTOB. B TO 3XKe Bpems
npH pelleHHs BONMpoca o raybuHe 3a10XKeHHs TOpPU3OHTANb-
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HBIX JApPeH CJeAyeT HMeTb B BHM/AY,UTO aKTHBHAA 30HA cXKaTHA
MOyKeT OLiTh nojpasielieHa Ha 3 NOA30HbLI: BEPXHIOW — yCi-
JEHHOTO, CpPeAHIoI0 — YMEePEeHHOro H HHIKHIOI — cjaaboro
ckatus, Ilpu aroMm, nanpuMep aas crojabuatoro dpyniamen-
T4, BeJHYHHA [AONOJHHTEJBHOr0 K MPHPOAHOMY JdaBJeHHS
(GyHAaMeHnTa HA PPYHT COCTaBJAsieT COOTBETCTBEHHO OT BepX-
neft K HAxKHell noasowe: 150, 50 u 20 % or npmpoanoro
nasyennd. Takum oOpasom, B HUXKHEH Nnoj3oHe odaacTu ¢ia-
0oro cxaTHs NyuyeBble FOPH3OHTAJIbHBIE ApeHb MOryT OHTh
YCTAHOBJIEHBEI ¢ YUETOM TOrO, 4TO H MX BJHAHHE HA [0Jie Ha-
MpsKeHHit rpyHta o6LiYHO He npesbllaer 2—3 AHaAMETPOB
115 TOPH3OHTAJAbLHOH BHIPAOOTKH KPYIVIOTO CeYelus.

OaRuM H3 KPYIHBIX 00HEKTOB BOAOMOHHIKEHHA ¢ HCHOJb-
JO0BAHHEM JIYYEBOro JpeHaxKa, NpoekTHpoBalHe KOTOPOro Bhbi-
IOJHEHO HHCTHTYTOM YEKpcneunpoeKT MHHMOHTAMKCIECTPos
YCCP saBasercs [luenponerpoBckuit mmunnbiii sasog. Ha
Cro TePPHTOPHH, CAOMKEHHOH JECCOBHAHBIMH NpPOCaLOYHBIMH
rpYHTaMH, HMEeT MeCTO HHTEHCHBHBIA NOABEM YPOBHH I'pYH-
TOBLIX BOJ, KOTOpHI 3a 22 roaa cocraBua 20—30 m. Hdedop-
MAaLWH 3aMOYEHHBIX TPYHTOB NPHBOAAT K MPOSABJACHHIO MPO-
cafok (A0 4—10cm) u aBapusaM 34aHHH H COOPYXKEHHHN
(NOABHJIACH TPEUIMHE ¢ packpuiTiem 0—20c¢cm).

CTeCHeHHOCTh 3aCTPOEHHOH NPOMMJIOMIAAKH MOASEMHBIMH
KOMMYHHKAUHAMH ¥ HEBO3MOXKHOCTh OCTAHOBKH NPOH3BOACT-
BeHHBIX nponeccoB OOYCJOBHIH OTKas OT NPHMEHEeHHS ropH-
JOHTAJBHOr0 H BEPTHKAJLHOrO ApeHaxkeil U NpuHATHE BapH-
AHTa JIYUeBOro gpenaxa.

[maBHBIA KOPNyC 3aBoj/ia COIJIACHO NPOEKTY 3allHiiaior
8 KYCTOB JIYYEBBHIX JipeHa)keH, Ka)XAuHi H3 KOTOPLIX npel-
craBisier co6oil pafiHajbHyl0 CHCTeMY 4—>5 ropH3OHTaAbHEIX
ckBaXKuH aanuoilt no 40—90 M, KOTOpHIE NEepeKPHIBAIOT BCIO
nJaomanb nojA sjanHeMm rjaapHoro kopnyca. Jlyuesnbie [ApeHbl
NPOJIOXKEHB MEeTOAOM TOPH3OHTAJbHOro BpamareibHoro O6y-
penus U3 KPYrabiX Kejie300eTOHHBIX HMIAXTHLIX KOJO/LLEB
rayounoi no 14 M.

Ilnst Tpex KOJOHH-XpaHHJHIL CKJaja Masyra Tenjaogi-
KallHOHHOH KOTeJLHOI GBIIH NPOJOKeHbl TPH Jy4YeBhie APeHbl
noy yraom 22° ogna K Apyroil aauHnoit no 16 n 24 m. Jlpenn
PACNOJOMKEHB 1Mo 3aryiy0JeHHLIMH NOMelleHHsaAMH CKJaja.
['OpH30HTaJMbHLIe CKBAXKHHBE IPOOypeHbl H3 KeJies00eToOHHOH
BOJONPHEMHONH KaMephl MPSMOYTOJIbHOTO B NJdaHe CeqyeHns,
ray6unoit 12m (puc. 1.26). JlyueBnle ApeHB! BLITIOJHEHHI
B BHJE¢ KapKacHO-MPOBOJOYHLIX QHIBTPOB AHAMETPOM
135 MM (npoBosioka amaMerpoM 2 MM HaBHTA Ha Kapkac
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Puc. 1.26. Niyyesoh ApeHad cknapa masyra

a — naar; 6 — aepruxaasusiil paspes: | — nu.uaugmue cxaada; 2 — sepruxarsusill
maxrkeili xoaodey: §=— OPUIOKTAABNBE ALUlL — Jpeus; 4 — RacHnnofl epynr; 5 —
CUEAUROK Aeccoaudubll; 6 — Aeccosbill ppynr; 7 = cyuwjecrayoujui yposens nod-
SeMHNX 6800; 8 — cHuMeNNBIT ypoasens

¢ sazopom 3,5 Mm). IlpoBojiounsiit GuALTP KHMeeT NOKPHTHE
H3 HeTKanHoro crekjaoxoJscra mapku BBI. opusontanpune
CKBaXXHHK! OYPHJAHCH CTAHKOM Bpamaresnsioro 6ypenus YJIB
B o6cafubix TpyGax anamerpom 150 mm.

B peayabrate geficTBuSI JyueBOro ApeHa)ca TOMLKO 3a
4 mMecsia uX pabOTH YpOBeHb NOASEMHBIX BOJ OHJ MOHHMKEH
Ha 20—80 cm. B mocisienyioniue 3 rofia noabeMa ypoBHS He
nabaionanock, aedopManHd oOcHOBAHHA H (DynAaMeHTOB
NpeKpaTHIINCD,

Ananornunsie pesyabrathl GuliHM ToJayYens npu pabore
JY4eBHIX JipeHakeil, NOCTPOCHHLIX AJAS 3alHTH OT MOATON-
JeHHA OCHOBaHuH cTajesnuTeiiHoro n o6py6HOro nexop 3a-
BOJla npeccoBux y3nos Jluenponerpoeckoit oGaactu, Tam
OHJI0 3anPOEKTHPOBAHO 4 JyYeBHIX JipeHaxa ¢ BoAocOOPHH -
MH KoJoAuaMmu raybuuoi 11—15 M, Ramxaunii H3 KOTOpHX
HMen no 3—7 AyueBHX cKBamHHH AqanHofl 47—100 M. Ko-
Jojus Ne 91 10 Goian coopyiKeHH METOJOM «CTeHa B rpyH-
Te» (puc. 1.27).

Tpecrom YkpruapocnendyHspamentcTpofi 6uAH NOCTPoE-
Hbl HECKOJBKO BON03a00PHEIX KOJOJUEB ONYCKHEIM METOAOM,
NpH KOTOPOM NPHMEHAJOCh 3a/laB/HBaHHE KPYrJLIX Xeje-
306eTOHHLIX COOPHBIX KOJIEll CeNHaNbHOM THAPaBAHYeCKOIl
YCTAHOBKOfl, CKOHCTPYHPOBAHHO# M H3rotosJenHoii JlHen-
pPONeTPOBCKHM 3aBOJIOM NPECCOBLIX Y3JIOB.

IlpoexT nokanbnoro Apenaxka ¢ npHuMeHeHHEM rOpPH30H-
TaJbHLIX paaHaJbHEX CKBAaXHH, cocTaBiaennuifi JInenponer-
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Puc. 1.27. HRyuessle
Apewammu wa obpy6-
HOM MW CTANGNHTENHOM

Kopmyeax sasona
npeeconbix ysnom
|Axenponerposckan
oBn).

| — obpyOuold xopnyc; 2—
CTdAeART ORI Kopngec;
3 — awwu-dpenm (K3, ﬁ.‘i,
K%, K10 — goaodyme  Au-
ueamx dpenaxced)

L =50.0m L=500m: @ 160mm, ¢ =0.001 -4

NN \%
o NN

0 ay

NN

Nk

[ 50.0m . @150MmM :

Puc. 1,28, Nlyuesok pgpewaw mexamocGopouworo uyexa [eckomckoro
WyryHHO-nHTeHHoro 3asopa [npoexr)

POBCKHM MHCTHTYTOM YKprunpomes (puc. 1.28), paspabo-
Tan aas Mexanocbopounoro uexa IleckoBckoro 4yrymnoJiu-
TelfHOro 3aBoja Ha YpaJe.

TeppHTOpHA 3aBOAa pacnojioxKeHa B noiime H Ha I-i
naanofiMenHoil teppace p. I1eCKOBKH, CJIOMKEHHOH MEJKO-
H TOHKO3GPHHCTHIMH NeCcKaMH MouHOCTLIO g0 10 M (ko3(-
(duuHedT GuapTpanun —2—3 M/cyt, KoapPHIHenT BOAOOT-
naun —0,12). Tonma neckos mnepemesxxaercsi O0JbIUHMH
NPOCAOSMH M JHH3aMH cyrauHka (kosdduunent GuabTpa-
nun —0,1 m/cyr, Bopoornaua —0,05). ¥YposeHs HOATANMIH-
Balolero NPOMILIOIMIAaiKY BOAOHOCHOIO TOPH30OHTA Haxo-
AuTcA Ha rayOmHe 0,5—2,5 M oOT TMNOBEPXHOCTH 3EMJIH.
[TuTanHe BOJOHOCHOrO TropH3oHTa OOYCJOBJEHO YTEUKAMH
H3 BOJOHECYIIHX KOMMYHHKallHli NPOH3BOACTBEHHOTO H XO-
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3AICTBEHHOr0 HasHaueHHs M (QuipTpamHeli M3 pacnojo
JKeHHOoro Hejanexo BojgoxpaHuiauma. Cesonruie xoqeba
HUSA VPOBHA TNOA3eMHBLIX BoZ coctrapasiior 1— 15 m. JI
YeBOH JPEHAX BHINOJHIETCH B BHIE pPajHaJbHBLIX CHCTEM,
KaAaAd H3 KOTOPHX COCTOHT H3 O TOPH3OHTAJIbHEIX CKBA-
HKuH aanHol no 40—50 M, auamerpom 150 MM, 3a/0MKeHHEL
Ha rJayOHHE 5 M OT MOBEPXHOCTH 3eMJH H cOpaceBaKOILK:
BOAY B BojocOOpHBIe NMPAMOYTOJBHLIE XeJae300eTOHNbIC Ka
Mepsl, rie ycranasauBatores nacocst BKC 2/26 ¢ otkatiko
3—8 m?/u. -

Hamocrpauueil npHMeHenHs JydyeBblx apenaxkeit B npe
Je/1aXx CTecHeHHOH ropoJACKOH 3aCTPOHKH MOMKET CJYHHT
psii OOBEKTOB HHMKEHepPHOH 3alllHTH OT NMOATONJIEHHA T1O0J1-
3eMIbLIMH BOAAMH OTAE/bHBIX cOOpYy#KeHuil B XapeKkoBe, ocy-
mwectBaenHoit B 1984—86 rr. [17]. Tak, aas ocyweinus nec
YaHBIX TPYHTOB MOULHOCTBIO 5—6 M (ko3adduunent PuibT-
paunn — 18 Mm/cyT) Ha ydacTKe TemJoTpPacchl YCTAHOBJIEHO
4 maxTHHX KoJoAua H3 cOopnoro xeneszobeTona, pacnono-
AenHBX Ha pacctosnnn 40 M. M3 kaxloro KoJoaua Ha ray-
Oite 4 M OT NOBEPXHOCTH 3eMJH NPOJOKEHO N0 2 ropH30H-
Tagabhibie Apenn AanHoit 48—70 M, anametpom 100 mm. _

Ha apyrom o6bekte B XapbkoBe (Murpopaiion Ne 472)
B NBLIEBATLIX Neckax Mownocthid 85 M (KoappuuHeHT
puabTpanun — 1,5—2 M/cyt) na rayOune 6,5 M nposoxe-
HO 9 FOPH3OHTANABHBEIX JYUEBLIX JAPEeH AJMHHOH no 49 M 1 nua-
meTpom 100 mM. Dypenne OblJIO OCYIECTB/IEHO H3 KeJje30-
OETOHHOTO MIAXTHOTO KOJOAUA BHYTPEHHHM JIHAMETDOM,
5,0 M H raybunoft 8,5 M.

Ha TteppuTOpHH JeiiCTBHS 3TOro JIy4eBOro JApeHara.
c 1985 r. uHCTHTYTOM YKDKOMMYHHHHIIPOEGKT BeAyTCH Ha-
OJIIOJIEHAA 32 YPOBHAMH BOAL B 2] peXKHUMHOH cKBamKuie,
B BO/IOCOOPHOM KOJOALE i B pexe, a KpoMe TOro — H3Mepe-
H#A PACXO/0B BOJBI, MOCTYNalolledl u3 JydyeBnx apen. Brl-
NOAHAKTCA TaKKe XHMHYECKHe H OakTepHOJordyeckue
aHa/H3bl JperaxkHoi Boin. HaOGaojaennsa npoBoasTcA CH-
CTEMATHYECKH IO 3apaHee pa3spaboranHod wmertoanke, Bu-
MOJHEHNBIE HCCA[AOBAHHSA MNMOKasajH, YTO OCYHIHTeNbHOE
JeHCTBHE JyYeBoro ApeHaxka aocrarouyHo xopoiuee. [To co-
obmennio P, A. Tanuuya [17], cHuxenne ypoBus rpyHTO-
BHIX BOJ Aae B caMbLIX HeOJaronpHaTHLIX YCJAOBHSAX BECCH-
Her0 naBoAKa JAOCTHraJo 3 M B OAHMallIeH K JApeHaxKy
cksaxuue. IIpn stom nefcraue Apenaka oTMe4yeHo Ha pac-
crostii oxono 100 M oT KoHla JayueBbix cKBamHH. Paauyc
BJAHAHHA MOCTPOEHHOro Jydesoro japenaxa [140—150 wm,
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Pacyer ero skonoMuyeckoi 3QpQPeKTHEHOCTH NpH CONOCTaB-
JeNHH ¢ ACHCTBHCM JIPEHAMXKHOH raJiepeéH mMpoOXojHOro ceye-
HHA NOKasad, 4ro cymMa sdpderta oT MCNoNb30BaHUS Jyde-
BOro ApeHaxa cocrasaser 198,7 tuic. py0.

ViaunblM NPHMEpPOM COOPYIKCHHS JYyueBOro JpeHa)ka
spageTcs Takxe npommiaomtaaka Kpusopomcexkoro LITOKa
(Kopnyc uexa cBf3H). 3aanue aanHONH 30 M H IHPHHOM
16 m ¢ sarnybneHneM mNoOABAaJLHBIX INoMelleHHii Ha 4 M
i pyHAAMEHTOB 1A O M OT NOBEPXHOCTH 3eMJIH pacnojoxKe-
110 HA TEPPHTOPHM, CJOKEHHOI O0OBOJHEHHLIMH MAKPOIOPHC-
THIMH JIECCOBHAHBLIMH CYIVIHHKAMH ¢ NpocaosiMH norpeben-
HLIX JI0YB, HHMKE KOTOPHIX 3aJeraloT BOJAOHEeNpOHHIlacMble
ranibl. KosdduuuenT QuABTpaUHN CYrJHHKOB onpeaesen
B paamepe 0,5 M/cyT, ypoBeHb rpyHTOBLIX BOJA HAXOAHTCH Ha
rayoune 3,5—5 M ot AHennoil nopepxnoctH. M3 sojnocbop-
HOro #KeJie306eTOHHOro WaxTHOro Koaoaua rayounoi 8,5 M
i AnaMeTpoM 2,5 M, pacno/IoKeHHOTro Ha paccTosiHHu 15 M
0T TOpUeBoil creHbl 3jannd uexa, Ouan npoGypeHsl NpsaMo
non (hynaaMeHToM 3 ropHsonTaJdbHble pafiHadbHEe CKBAXKH-
Hel aaunoit no 54 M u auamerpom 200 mm (puc. 1.29), Jlyue-
Bhle CKBaXXHHBI 0GOpYNOBAHb CTAJbIHBIMH KapKACHO-CTEP K-
HeBLIMH (QHILTPAMH C NPOBOJOYHON OOMOTKOH AHAMETPOM
2 MM C paccToiHHeM MeXKAY BHTKaMH NpoBoJokH 0,2—
0,5 mM. Oana ckpaxuua obopyaosana PUALTPAMH H3 CTEK-
aonaactuka guamerpom 100 mm.

Heyeranopupumiuics geOHT JyueBOro Jipenaxa 3a 7 cy
Tok voaa ¢ 1 a/c no 0,4 a/c, 3a 370 Xe BpeMs ypoBeHb rpyH-
TOBBIX BOJA CHH3HJICA MO yraam sfianusa Ha 1,3—1,4 M ot nep-
BOHA4AJBHOTO H ONYCTHJCA HHXKe JAHa noiasaJjosB Ha 1,1—
1,2 M, JleOAT KaXK1A0il CKBAKHHBI NIPH €€ CaMOCTOSATENLHON
pabore coctasun 0,1—0,4 n/c. Ilo nanuum Habawogenui 3a
KoNeGaHHSIMH  VPOBHA B Nbe30METPHYECKHX CKBaXHHAaX
B Teyenue 1976—77 rr. NOHHXKEHHBIH YPOBEHb TPYHTOBBIX
poA Haxoausacs na 1—1,7 M HEXKe noJsa NoABaJLHBIX TIOMe-
LLLeHHnil.

Jlyuepoil apenazk, obopyloBaHHBIE HACOCOM, KOTOPLIH
vcTaHoBJeH Ha raybuHe 2,7 M OT nopepxHocTH, paboTaer
B aBTOMaTHYEeCKOM peXKuMme 110 8 4/CyT H OTKauHBaer BOJY
MepHOAHYeCcKH, 0 Mepe ee HaKal/JHBaHHA B BolocOOpHOM
kodoaune (3—4 uHKAa OPOAOJKHTEAbHOCTBIO 10 12 MHH
KasK bl ),

Eme onun npumep ycnemiHoro npHMEHEHHS JIY4€BOro
Jpenaxa — npomiJiomanaka bBarsefickoro KOKCOXHMHYECKO-
ro 3aBOoAd, TAKHKe CJA0XKeHHAass 00BOAHENHBLIMH JecCOBHIHBI-
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Puc. 1.29. flyuescR ApeHa Ha npomnnoujagxe HpwoopowcKkoro
Lenwrpansioro ropHo-oBorarnrensnoro xombunara

a — nAdK, 6 — sepruxaabusul paspes: | — 2e0202u%eckon (uIscKITcABHGR) cKBa-
Munda; 2 — 20pUIOHTEABHAR Ayuwesas dpena; I — waxrneit xoaodey ¢ nacocnod
crasyuell: 4 — RORUICEHNBLE Ypooens 2puHTOsst god; 5 — ecTecraennblil ﬁypmeua
cpynToabty cod; I — nacsinunoi epynr; 1] — RONSEHNO-PACTUTEABHBIL CAON; il —
CUZAURDOR Aeccooudusid xearo-Oypod; IV — ucxkonaemaa nozpebeNnas nowsa;
V — eyaaunox seccogudnstd naseao-scearsid; VI— cyeaunox ceeTr0-KOpuuHeobid

MH CYIJIHHKam#u Molgnocthio 43—50 M, KoTOphie MOJACTH/IA-
I0TCA BOAOHENPOHHIAeMbIMH HEOr¢HOBEIMH riuHaMu (puc.
1.30). HUnxeHepHas sauiuta oT NOATOMJENHA TPYHTOBBIMH
BOJAMH, CKOpPOCTh NOABEMa KOTOpHIX cocraBasia (,2—
| M/ron O6BI1a oOCYyIIECTBJIEHA HA YUaCTKe pAaCHoJIONeHHd
ABYX 3/1aHHHA XO3AMCTBEHHBIX KOPNycoB c¢ 3araybaexuem
NnoABaJbHBIX NoMellennit na 3,0 M. MakcHMaablo BLICOKHH
gecenunﬂ YPOBEHb FPYHTOBHIX BOJA HAXOJAHJCA Ha OTMETKe
O M,

BopocGopuuiil waxrtauii Kene3o6eTonHbii KoJojgel aua-
merpoM 3 M Gula onyulen na raybuny 95 M. B 1977 r. us
Hero Ha rayoune 6 M OulIE npobypens: 4 NyueBEe CKBANKHHBI
auamerpom 225 MM H JUiHHON oT 20 0 4] M. TpH CKBaAKHHB
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Pue. 1.30, NMyyemok ppexam wa nNpoMmsblineHHoR nnowlagke Barnei-
CHOro KOKCOXMMMHYECKOro 3asofa

| — 2e0A0cu%ecKAR (U3HICKATEADHAR) cxBAMuUNa; I — saujuuiaenoe or nodronisHun
YOIAACTAEHNOE nOMeweNue; I — POPUIONTAABHAR  AYNesar dpena; 4 — wWaxrrsid
kosodey ¢ Hacocnod cranyued; 5 — NOHuUMEHRWMO YPOOENL 2PYNTOABIY 000: 6 =

CCTECTAENAMA Yyposens 2pywnroasix o0d wa 5 cenrsGpm 1977 2.; 7 —7T0 X& NG
3 wroar 1977 e.

06opy/loBaHbl KapKacHO-MPOBOJIOYHEIMH (QHJABTPAMH Ha-
PY¥HBIM XuaMeTpom 128 MM ¢ HaBHBKO# NPOBOJIOKH C IUa-
rom 0,5 MM. QuabTpel 2 ckBaXXHH OOGMOTaHH 3 CJOOSMH, .
HETKaHoro crexsoxosicra mapku BBI. B werseproit ckBa-
AHHEe yCTaHOBJEeHbl rHOKHe, BUTHIE JpeHa:Knble TPyOKH H3
KEeCTKOro NOJHBHHHAXJIODHAA BHYTPEHHHM JHAMETPOM
100 mM.

ITpoGras pabora apenaa mokasaja, 4To ero AeGHT 3a
8 cyr paGoru ynaxn ¢ 2,4 a/c go 1,3 njc. [ouuxenne ypos-
Hf TPYHTOBBIX BOJI COCTaBMJIO B cpeaneM 1,6 M, 9yTo Ha 1 M
HHXKe Mnona noAsajioB. B racrosimee Bpems apenax pabo-
TaeT B aBTOMATHYECKOM PeXHMe M MOJHOCThI obecrneynna-
€T HHIKEHEPHYIO 3alIHTY 3aHHll OT NOATONJIEHHA.
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Eme oaun o6BbekT, rjie NpHMeHeH Jy4eBoH JpeHax, —
kopnyc oborauieHusi W rasopacrnpeieJuTesbHas CTaHIHS
ropHO-000raTHTEJLHOTO KOMOHNATa, TEPPHTOPHA KOTOPOro
B OTJIH4HE OT NpeAbAyliHX o0BbeKTos caoxeHa oOBOAHEH-
HBIMH MEJNKO3EPHHCTHIMH MEeCKaMH, JieXalulHMH Ha TJIHHHC-
rom Bogoynope [5]. BoaocGopuuiit miaxThbiil Kene3o6eToH-
HBIH KoJoaew aAnaMmerpoM 4 M onyuen Ha raybuny 13 m ot
nopepxHocTH 3eman. B 1980 r. n3 waxtHoro kojojua mnpo-
JOXEeHbl 3 CKBaXHHB JAHHOH 26—32 M B cTOpOHY KOpmyca
oboralllendst co CKJajaMH MOKPOro KOHUEHTpAaTa, KOTophie
ABJAIOTCA OAHHM H3 IVIABHBIX HCTOYHHKOB MOATOMNJEHHS.

Herseprasa ckBaxuna AJunoi 44 M Hanpasjena B CTO-
POHY KOpnyca CYIUKH H rasopacnpefejuTesibHOH CTAHIHH.
Jlyuepnle CKBaXKHHBI 3ajioxenn ua rayGune 10,5 M ot no-
BEPXHOCTH 3eMJH (D,7 M OT ypOBHSl IPYHTOBHIX BOA) H 060-
PYMOBAKHH KapKAaCHO-NPOBOJOYHLIMH QHALTPAMH AHAMETPOM
120 MM c TpexcaoiiHofi OOMOTKOM HETKaHLIM CTEKJ0X0J-
crom mapkn BBL. Hapsany ¢ TpaanuuonubiMH THNaAMH
(puabTpoB (NPOBOJOYHBIA) B JY4eBHIX CKBaMHHaX ObIH HC-
NONAbL30BAHBLI TAKXe rubkye BHTHIE (QHALTPB H3 TOJHBHHHJ-
XJAOPHAHBIX TPy0O ¢ 3aLIHTHEIM CJ0EM H3 MNOJH3ITH/EeHa
(TIATIT-100), npuMenenAe KOTOPhIX B ApPEHAKaX ropoACKHX
TePPHTOPHH, a TAKKe B MeJHOPalLHH NOKA3aJ0 HX XOpolline
IKCNJIYaTallHOHHLIe KauecTBa.

IleOuT oTaesbHBIX CKBayKWH Kojebanacs ot 43,2 1o
223,2 m®[/cyt, a o6bwmmuit nebur coctaBua 544,.8 m3/cyT BOAML.
CHH)KeHHe ypPOBHA TPYHTOBLIX BOA npH paboTre npeHaxa —
1,7 M, 1. e. na 1,2 M nuxe noaomssl QyHpamenToB, B na-
crosiniee BpeMs JipeHa)k paboTaeT B aBTOMAaTHYECKOM pe-
¥iMe, BOJla OTKAYHBAETCA MepHOAHUECKH HACOCOM MAapKH
HITBH-2-60/40.

CBoKa cBeIcHHA NO HEKOTOpHM Haubonee KPYMHBIM
OTEUYECTBEHHBIM JIYHEBHIM JIPEHAXKaM, TNOCTPOCHHBIM B IO-
CACAHHE T[OAKW, COCT4BJGHHAs B OCHOBHOM MO JaHHBIM
P. A. Tanuua (Vkpuuukommysnpoekt, XapnkoB), Aaua
B Taba. 1.4,

G!‘



FTnaea 2. TMAPOTEONOIrMMECKME :
PACYETbI BOJJO3ABOPOB M [APEHAMEN

1. OBwme nonomeHus

; Fuaporeosnornyeckie  (puAbTpauHOHHBE)
pacyeTH BHINOJHAIOTCS, BO-NEPBLIX, C LEJIBIO ONpeeseHnHs
NPHTOKA NOA3EMHLIX BOA K BOA03a6OpPHEIM H JipeHaKHBEIM
coopyKennaM (ux ae6uta) H, BO-BTOPHLIX, ANA oNpeaeNeHAR
NOHMKEHHA YPOBHSA TNMOASEMHBIX BOJA Ha JpeHHpyeMoH Tep<
patopun. Yacto sanaua dopmyanpyercs unaue, [Ipu npo=
eKTHpPOBaHU#H B0103a00pPOB C 3a1aHHON NPOH3BOAUTEJLHO:
CThIO WJIH ApeHaxeil ¢ 3aiaHHOl HOPMOHl NOHHUKEHUS YPOBHA
NoA3eMHHX BOJ B pe3yJabTare pacueTra ONpeaesisfioT MecTo-
noJoxenne BoA03a6OPHOro HWIH APEHAXHOTo COOPYHKEHHA
H ero OCHOBHLIE KOHCTPYKTHBHBEIE XapaKTepHCTHKH (rayOu-
HA 3aJ0eHHs BOAoONpHEMHON vacTH Bojo3abopa WIH JApe-
HaXa, ee AJAHHA, AHAMETDP, PACCTOAHHE OT KOHTYpa NHTaHHA
H pacyeTHOro Bojoynopa u ap.). :

Bonosabopioe H BOAONOHH3NUTENbHOE JeHCTBHE BOAO3a=
GopoB H ApeHaxeil 3aBHCHT OT FHAPOreOJOrHYeCcKHX YCJ0-
BHil, KOTOpHE OLEHHBAIOTCH CJAGAYIOUIHMH mNapaMeTpaMu
[9, 10, 19, 36): |

1. Kospduunent PpuabTpalHH FPYHTOB, XapakTepH3yio=
1K HX BOAONPOHHILAEMOCTh, R, M/CYT.

2. MomuocTh ropH3OHTa MOA3EMHBEIX BOA onpenensercs
KaK reoOMeTpHuecKasl PasHOCTb BBICOTHHX OTMETOK NOAO-
BB BOJAOHOCHOTO NJACTa # €ro KpOBJH B HANOPHOM MNJacTe,
YPOBHA TOA3eMHLIX BOA B Ge3HanOpHOM TOPH3OHTE H JAHA
BOAOTOKA (BOAOEMAa) B MOAPYCJOBOM BOAOHOCHOM MJacTe, -
T, M.

3. Bopootiaya rpyHTOB, TO €CTh HX ¢noco6HOCTL NPH
M0JHOM BOJAOHACHINIEHHH OTAABATH FPABHTALHOHHYIO Bjary
noj NeACTBHEM CHIH THMKECTH, onpejiensercs Kak pasHOCTb
noJiHoM BAAroeMKOCTH B MaKCHMaJILHON MOJeKYsapHOH BJaa-
rOEMKOCTH TPYHTOB, . |

4, Kospduuuent yposrenposogHocTH (Ans Geawanop-
HHX NMJACTOB) MJAH NbE3ONPOBOAHOCTH (AN HANOPHBIX MJa-
CTOB) ABJAETCH KOMIJIEKCHHIM MapaMeTpoM, XapakTepuay-
IOIIHM CKOPOCTb pPA3BHTHS JENPEecCHOHHOH BOPOHKH 4,
M3/eyT.

5. [1poBOAHMOCTE BOJAOHOCHOrO mnJacta SBJAETCH KOM-
nAeKcHHIM NapaMeTpoM, mpeacTaBasiomuM coboft npousse-
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nenne koapduuuenta (pHALTPALHH HA MOIUHOCTL MJACTa,
kT m2/cyT.

6. Jluueiinpie mjaaHoBuie pasmepnl 00gacTH (PUALTPAIHH,
BKAIOYAIOLLIHE LHPHHY BOAOHOCHOrO IJlacra, paccrosipe
B0A03a60PHOr0 HAH APEHaXKHOro COOPYXeHHS JI0 KOHTYPOB
MHTAHHA H CTOKA MOTOKa NMOJA3eMHBLIX BOJ.

7. UnduabTpanHonnoe nuTanne (UM pasrpyska) nof-
aeMHBIX BOJ (MHTEHCHBHOCTL (PHALTPAILHH, MOLYJ/b NHTAHHA
rPYHTOBOro MOTOKAa), npeacTaBJsiouiee CcoDOR BeJAHUHHY
pacxoja BOABI, MOCTYnaoulero B BOAOHOCHBIH IJIACT H3BHE
i pacnpeiesieHioro Ha ero nJaoulant, M/cyr.

maporeosiornueckne napametpsi 3 H 4 OPHMEHAIOTCHA
B cJaydae pacuyeToB COOPYKEHHH NPH HeYCTaHOBHBIUCMCH pe-
Kume duabTpauun., BMmecre ¢ Tem, B OOABIIHHCTBE CayYaen
NPOCKTHPOBAHHA TOPH3OHTAJIbHBIX H JIyueBhX BOJ03abopos
GeperoBoro H MOAPYCJAOBOro THNA rHAPOreo/IOrHYecKkue pac-
yeTsl BeAYTCSA AJAs YCJIOBHIl cTamuonapunoi GpuabTpaun. 3710
cBsI3aHO, BO-NepBbiX, ¢ Gau3octeio obJaCTH MHTAHHA, T.e.
¢ NMOCTOSHCTBOM BO BpemeHH MPHTOKA BOALI H, BO-BTOPLIX,
¢ AOCTATOYHON ANHTENBbHOCTBIO paboThl COOPYIKeHHH.

[Ipu pacnosoeHHn KanTa)XKHBIX COOPYXeHHA B yaaje-
HitH oT 06JACTH NUTAHKHA HJH CTOKA (cxeMma Heorpanu4enno-
ro B njaaWe mMiaacra) 30HA MX BJHSHHA, PacCUIHPAACH BO Bpe-
MEeHH, MpakTHYECKH He AOoCTHraer rpan#i obaactH (QHAbLT-
paunn. [Tpu skcenayatauun Bojgosabopa B TeueHnne O4YeHb
JUIHTEABHOrO TNepuoaa Bpemenn (TeoperHueckH OeckoHey-
HOr0) NMPOHCXOAMT H3MeHenue nebura pojosabopa, panuyca
ero ACHCTBHA H NMOHHIKEHHe HanopoB MOA3EMHBLIX BOA BOKpYr
nero [24, 44].

Anajoruunas kapruxia nabuaiofaercsi H# B YCJOBHAX J0-
cratouHoit Oau3ocTH K B0A03a00py NJAAHOBHIX TrpPaHuL
njacTa, HO NPH NEePHOAHYECKHX OTKaukax, T. e. B cJjydae,
korjia spemsi paboThl KANTAXXHOro COOPYXEHHH orpainuye-
HO MO TeM HAH HHBIM cooOpamenuam. [lpumepamu moryr
CAYKHTL MEJHOPATHBHBIA JIpeHAX, ce30HHOe JIefiCTBHE KO-
TOPOro CBA3aHO € BereTalHOHHON NEPHOAHYHOCTLIO, CHCTE-
Ma CTPOHTEJLHOIO BOZONONMMEHHS B KOTJIOBAHAX pPEYHBIX
rHAPOTEXHHYECKHX COOPYIKeHu#H, 3aBHCAULAA OT NMEpHOAHY-
HOCTH NMPOX0XKJeHHs NABOJKOB, 1 JAP.

Pasgntne QuABTPANHOHHBIX [POLECCOB BO BPEMCHH CBA-
3410 C THAPOreoJIOrHYECKHMH YCAOBHAMH PacroJioMeHnsa Bo-
no3abopa u ¢ mapaMerpaMu caMmoro coopymxenus, Tak, He-
YyCTAHOBHBHIMIICH XapakTep JBHXKEHHA NO[A3eMHbLIX BOA
Goablite nposip/isiercd B CHa0ORPOHHILAEMBIX BOAOHOCHBIX
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cpejax, korna ymeuslilenne nebuta u cpaboTka ypOBHE
NOJ3eMHEIX BOJl BO BpPEMEHH MNPOHCXOAAT MeaJeHHee, Yel
B naactax ¢ Goasluum kosdpdpuunentom puavrpanuu. B x¢
poLIO BOAOMPOHHIAEMBIX MOpPOJax MEpHOA HeyCTaHOBHBIN
rocsl JABH)KeHHs NOA3IEMHBLIX POJ MOMKeT 3aHHMaTh OTHOCE
TeJabHo Oojiee KOpPOTKHil npoMexkyrok Bpemenn. K Konl
STOro nepuoja usMenenus Aeb6ura m Hanopa MOTyT OKasath
€A MaJo OUIYTHMBIMH AJfA NPAKTHKH H TOrja (QUALTPALHH
YCJOBHO MOMKHO CYHTATH YCTaHOBHBIIENCA. .
M3 paccMaTpuBacMBIX HaMH KanTaXHBIX H APeHaXKHb)
coopyxKeHnii HanboJiee yacTo B YCJAOBUAX HEYCTAHOBHBLIEro
csi pexkuma paGoraloT BojopasaenbHble Boa0o3alophl H Ape:
H4XKH, pacnoJoXXeHnHble B 3HAYHTEJLHOM yNaJeHHH OT rpa:
HHIL BOJAOHOCHOrO NJlacTa HJAH 3KCNJAyaTHPYeMble ¢ NepHOHs
yecKol orkaukofi. CymecTBeHHOe 3HaYeHHE HMEeT BONPOL
0 (puabTpanHOHHON HEOAHOPOAHOCTH BOAOHOCHOTO NJACTS
[?T [To sromy npusHaky Mmoryt ObiTh BhlleJIEHL CJAEAYIO
1ile THNB BOAOHOCHHIX MJACTOB: OAHOPOAHLIE B NJaHe ¥
paspese, HEOANOPOAHBIE B nJjaHe, HEOAHOPOAHHE B paspe:
3e, HEOLHOPO/AHLIE B NJiaHe W paspese.
[Tnanopast puALTPaNHOHHAS HEOAHOPOJAHOCTH BOAOHOCS
HEIX NJACTOB rJaBHLIM 06pa3zoMm 3aBHCHT OT (PHABTPALIHOH:
HBIX CBOMICTB IPYHTOB, CJarajoliX oT/le/ibHue reoMopdoio:
rHuecKHe 1eMeHTH Tepputopud. C 5THM cBfi3aHa, B yacT-
HOCTH, NMapaJJae/IbHOCTh JHHHA pasjiela 30H ¢ Pa3JHYHLIME
cpoiictBaMu. ONHOBPEMEHHO € STHM HEOJAHOPOAHOCTD B NJiA-
He OoTpa)aer (paunanbHee Nepexoibl OAHHX JHTOJOrHYEC-
KHX pasHocTefi rpynTOB B Apyrie. pannun sTHX nepexojloB
yamle BCero nepnenjiHKyJfpHHE ype3y BOJH B Ppexe. |
PasnooGpasne nuaHoBo#t (QHIABTPaUHOHHOH HEOAHOPOA-
HOCTH Mo3KeT ObTh CBeleHO K CNeAVIONIHM OCHOBHLIM BHAAM
(puc. 2.1): |
a) HanpaBJcHHEe IBHXEHHS NOA3EMHHIX BOJ COBMajaaet
C NMPOCTHPAHHEM CJ0OEB pa3AnuYHONl NPOHHUAEMOCTH. ITOT
BUA (uAbTpauHOHHON H3IMEHYHBOCTH HMeeT Ooibluoe 3Ha-
yeHHe A5 ycTaHoBJAeHHs OOOCHOBAHHHX OCPeJHEHHHX 3HA-
ueHHll GUALTPAUHOHHLIX NapaMeTpoB NPH THAPOTe0JOrHYe-
CKHX pacuerax COOpPYIKeHHH, pacnoJOMeHHLX B Memay-
peunLax; |
6) HanpasJieHHe ABHIKEHHSA NOASEMHBIX BOJX MNEpneHjH-
KyJASiPHO NPOCTHPAHHIO CJI0EB Pa3HON NPOHHUAEMOCTH. DTOT
BEA GUILTPAUHONNON H3IMEHYHBOCTH BCTpedaerca nmpH obo-
CHOBAHHH OCpellleHHBIX 3HaYeHu#t (GHALTPalIHOHHBLIX Mmapa-
MeTpOB AAf THAPOreoJIOTHYeCKHX pacyeroB COOpYXeHHH,
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pacnoJioXenHbX B 30He BJAHAHUA BOAOXPaHHJHIL, Kananos
T. €. NPH MJAOCKONApanenbHOl OJAHOHaNp&aBJieHHOH (uAbT-
paldu;
B) OCCCHMMETPHYHOE ABHIKEHHE NOJA3eMHHIX BOJA, BO3HH-
Kalollee BCAeACTBHE HEPABHOMEPHOH (XaoTHYecKoit) duabTt-
palunonAOl HEOAHOPOJAHOCTH JpeHHpyeMoro mnjacra. 3ra
CXeMa MOKET NPHMEHATLCA NPH THAPOre0JOrHYeCKHX pac-
qeTax, HanpuMep, KOJAbUEBRIX JApeHaxKen.
s ruiporec/OrH4ecKHX pacueToB BHIIOAHAIOT ocped-
neune QHALTPAUHOHHBIX CBOHCTB FOPHLIX MOPOA MO CJCAY-
IOUIHM 3aBUCHMOCTAM (ocpenHenue uesecooGpasHo NpoBo-
AHTb, €CJIH pasfiivHe NpPOHHUAEMOCTH OTAENbHHX 30H He
npesuiaer 5—10).
[1pn nanpasiaennn ABHMKeHHS nNoj3eMunlXx BoA (ot obsa-
CTH NHTAHHA K JPEHE), COBNajalolleM ¢ NpPOCTHpPaHHEM CAO-
€B pasJHYHOH NPOHHILAEMOCTH, PEaJbHLIi HEOAHOPONHHbI
NJacT 3aMeHseTca OAHOPOAHHEIM miaacToM ¢ sddekTuBHLI
(cpeaneapudmMeTHYECKHM) 3HAYEHHEM NMPOHHILAEMOCTH

kﬂJp“Z ki Li/ZLh 2.n
I i

rae ky u L;— coorperctBenno kosdduunent ¢puabTpaunn ® WApPHAA C
QTBETCTBYIOUlER 30HH HEOANOPOJAHOCTH; M — UHCAQO HEOAHOPOAHKX 30N

Ecan nanpabieHne QHUIbTPalHH HOPMaJbHO (nepnexaus
KYJSiPHO) K NPOCTHPAHHIO CJIOEB ¢ PasjndHON NpOHHIaAEMO-
CThIO, OCPeiHeHHEe WIH NPHBeJeHHe HEOAHOPOAHOCTH K OAHO~
POAHOMY IJIACTY NPOHSBOJAHTCA NO NpaBuJy cpeaneil rapmo-
HHYECKOH OLIeNKH

2L,

1

kmrlp e " . (2. 2]'
N Lk
1

Cornacno dopmyae (2.1) noaysaercs MakcuMaiabHas,
a no ¢opmyae (2.2) — munEMaabHan BearYRAHa 3(dexTHs-
HOH NPOHHILAEMOCTH.

B cayuae sakoHOMepHO#i HJIH XaOTHYECKOR HeoAnopos-
HOCTH rOpPHBIX NOPOA B YCJAOBHAX, BJHSKHX K OCECHMMETPHY-
HOH HJAH pajnHajNbHOR (QHABLTDAIHH, 4TO HMEET MeCTO NPH
npork#o3e BOAONPHTOKA (HWanmpHMep, K KOJbUEBON Jpene),
OCpefineHHe (HAbTPALHORHON HEOAHOPOAHOCTH MPOH3BO- |
OUTCA N0 NPaBHJY CPeanedl reoMeTpHuecKofl OmeHKH '

il
ku.nou‘;‘l/hk:ka ses Rp, (2.3)
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rie Rikoka — gospuunenTe guasTpaunm B Toukax onpolomanns, on-
pelencHnble OHHM METOJAOM; RN — HHCAO onpeienennii kKosdpdHUHeHTa
dhusbTpanNA,

DTMETHH, YTO NpHBEJECHHLIE 31€Ch cnocobul OCpeiHneHHA
H NpHBEA€HHA BOAOHOCHOro mnJiacta K OLHOPOAHOMY CBf3a-
HEl CJeAYIOUWHM NPOCTEIM COOTHOIIEHHEM:

Ra.ap = Ra.reom = Rarap- (2.4)

B cayuae Gojee CHJABHOrO pasJHYHA NpPOHHIaeMocTell
OT/leJIbHBIX BOJIOHOCHHEIX 30H (060siee OQHOro mopsiika) WJAH
sameTHoro mpeoGJajnanus B nJaHe TOPHHIX NOPOJ onpeje-
JEHHOH MNPOHHUAEMOCTH 3aMeéHa HeOJIHOPOJHOro nJacTa
OJIHOPOAHBIM MOKET MPHBECTH K CYILEeCTBEeHHHIM OMHGKaM,
B takux cayvanx neo6XoiHMO HCMOJAbL30BaTh GoJiee TOuHLie
cnocobul yuetra HEOJHOPOJAHOCTH — AHANOrOBOE MJH UHGp-
poBO€ MOJeJHpPOBaHHE.

[lo BepTHkanbHON (HALTPAUHOHHON HEOAHOPOAHOCTH
MOTYT OBITh BBHIAEJEHH CJEAYIOUIHe OCHOBHBIE THNH ren/10-
ro-JIHTONOrHYecKux paspesos [36]:

a) ofHOpOANBl NAAacCT OrpaHHYeHHON MOIUIHOCTH;

6) oanopoaunlii GesrpanHuYHLII BONOHOCHHH nJaacT:

B) MHOrOCHORHBI NAACT € pa3NHUHBIME KO3hdHIHEHTAMH
dunvrpamun (ky, k2, k3...), cOOTHOMERHE MEXAY KOTOPHME
ne npesniwaer 20, To ecth Rifka<<20; Rafks<<20: ki_/hi<
<< 20. ITOT NAACT MOXeT NPHBOAHTLCA K OJHOPOJAHOMY NO
COOTBETCTBYIOWeH MeTonuke (Hampawmep, [7, 9, 44]);

r) asyxcaofinmii naacT orpanHYeHHOR MOLIHOCTH, KOrAa
k:/ky>>20 B ruapaBiHYeCKan CBA3L MEXKIY BEDXHHM H HHXK-
HHM CJOSME OTCYTCTBYET. T2 cXeMa COOTBETCTBYET Hamnop-
HOMY peXuMmy QuabsTpauun (B HHXKHEM cjoe);

A) nByxcJORHHA naacT ¢ R/kRy=>20 n orcyTrcTBHEM rHA-
paBiRuYecKol cBA3H Mexay naacramn. Huxuufi nhacr apna-
eTCsl HanopHoIM, 6esrpanHuHbIM;

e) AsyxciaofiHuit naact, koraa kq/ky<<20, u umeer me-
CTO FHApaBJAHYECKas CBA3bL Mexay caoamu. lpena sanoxe-
Ha B BepXHeM cabonpoHHIlaeMOM cJoe;

) ABYXCJOARLIA NJAACT CO CAOAMHA, MEIOIMIHMH rHApaB-
JHYECKYIO CBA3b C APEHOH, PacnoJIOXXeHHO! B BepXHeM cJa-
GonponnunaemMom cioe (HUXHHI cnoft GesrpanuuHmil);

8) ABYXcAOfiHEf maacT orpaHRYeHHOl MOLLHOCTH € THA-
PaBJAYCCKOA CBA3HIO MEXAY CAOAMHA H ApPeHof, 3aj0XKeH-
pofi B HEXKHeM cjoe. B oTiiHane OT cxeM «e€» n «x>» 31ech
MAacT MOMEeT MNPHBOAHTBCA K OAHOPOJAHOMY TaK e, Kak
H B CXEMe MO M. «B».
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Pue, 2.4. KpuBesie pacyernsix Ko-
sphuuseHTOR ANA  yueTa B3aK-
Mopelcreua  [uHTephepenumn)

pPagMansHbix FOPMIOHTANBHLIX

cHRaWmH Beperoewx nyyeewx po-
Aosabopos 3
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Puc, 2.5, Kpuewe F(t, jr; ?u} Ans pacuera komBGuuMpoBanHOro gpeHama
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Iaq onpenenenus neGHTa B MOWHIKEHHS YPOBHA MO
3EMHBIX BOA npH paboTe ropH3OHTAALHMX BOJ03abopos
W ApeHamel paspaforada MeToduKa (PHALTPANHOHHOrO
pacueta (taba. 2.1). Pan pacaernuix 3asucumocTelt yHudH-
UHPOBAH, YTO CO3/1aeT ompejeneHHbie yno6CeTBAa NPH NO/b-
30BAHHH 3TOH MeronaHkoil. Pacuernble rpadukn K npupe-
NeHHBIM B Talauue dopmynam, a takke dopMyas AaN
onpeaeseHis NOHHXKEHHI HANOPa NOA3EMHLIX BOLB pasJiy-
HBIX TOYKZX NJacTa B ylanenuu or Bojgoszabopa AJaa pasnena
A mpHuBe/ieHH B COOTBETCTBYIOULMX MYHKTaX HacTORUed raa-
Bbl. Temu (popmynaMu TaGiauibl, KOTOPHE Aanbl AJ8 HANOP-
HOro pexuma, B cayyae 6e3HanopHoro MOXHO MOJB30BATh-
cst, nonaras B HUX T'==(H+1,)/2 w samensisni: H,=H/ J2T,

Hoy=Hg, [2T, H,=Hs/2T, rpe Hys, Hos, H,s — ray6una po-

A6l OT MOJAOWIBEI G€3HANOPHOrO MJAacTa COOTBETCTBEHHO /A
CTATHYECKOro YpOoBH#A, YPOBHS BOALI B BOAOCOGOPHOM KOJOI-
ne (maxte) # ypoBHS TPYHTOBHIX BOJ Ha PACCTOAHHH I OT
Bogo3abopa.

2. TopH3OHTANbHLIE NWHEeHHbIE

sogolabopui

Beperospie HHPHABTPAUHOHHBIE TOPH3OH-
rajblible B0OA03a00pBl O6BLIYHO HMEIOT GOJABUIYIO NJHHY, W3-
MEPAEMYIO JeCATKaMH H COTHAMH (MHOTAA THICAYAMH) MerT-
poB. ITosToMy yuer KOHUEBLIX MPHTOKOB, KOTOPLIE CYMIECT-
BEHHBI MPH PACCMOTPEHHH OTHOCHTEJABHO KOPOTKHX MOPH30M-
TAJLHBIX CKBa)XHH (JNy4eBblX, NapajienbHbiXx) B AaHHOM
cayyae uaule Bcero okaseipaercsi HeobsasaresbHbiM. [lpu
[=>(3—3)b ans pacvuera NPOH3BOAHTENbHOCTH JIHHEHHLIX
FrOPH30HTAJNBHEIX BOA03200POB MOIKHO MOAb30BAaThCA dop-
mynamu, npeacrasaennsivu H. H. Jlanwwuasv [26). Has
KOPOTKHX Boja03abopoB npuBoAaTca GOpPMyas aBTOpa
(raba. 2.1, n. 3).

[To apyroii meronuke [26] ans pacuera ge6ura ropusoH-
TalbHBIX BoAo3abopos orpaHuYenHoN AAHHE ¢ [<(3-+
=5) b moryT Hcnoab3oBaTheA Te Xe dopmynw nn. 16—20
taba. 2.1, Ho B nux pMecto b (uaum by n b;) neobGxomxumo
NOACTABHTH NpHBEAeHHOe pacctosnne b* (anu b] n b)), Bui-

JHCAACMOE M0 3aBHCHMOCTH
!
b* = A (In(l 4-E*) —EIn(l 4 1/E%) 4 4EarctgE], (2.5)
rac E=2b/l,
8—940 113



I1pon3BOAHTEIBHOCTE  TOPH3OHTAJBLHOTO TNOAPYCIOBO
goposabopa neGobluof AnunE npu [<<3, 3an0Xennoro noj
JAHOM BOJOTOKa (BOojoemMa) onpejenasercss no (Gopmye
(Gosee noanoe BeipaXcenue Aano B nn. 1,2 taba. 2.1)

g dnkl (H— Hy)
3ih, T

ro (T — ho) (14 V 12 4-472)

Ipu naanunn Gosbwloro cjosi 3anjeHHs AHA BOAOTOK
(BojoeMa) ruApABJIHYECKOE HECOBEpLICHCTBO MOXHO onpe
NeJifATh, BBOJIS B NPHBEJIEHHLIC PACUETHLIC 3aBHCHMOCTH BME
cto ho Beanunny ho-+Ab, rjae Ab — nonosauuTeNbHOE CONPO
THBJEHHE, KOTOpOoe onpeneasiercs: no opmyne :

Ab =V RTT o /k,. (2.

B apyroit noctaHoBke 3agaun TpeGyeTcs OnpenesaTh O
HOBHBIE KOHCTPYKTHBHBIE nmapamerpnl Boaosabopa npH 3a.
naHHoOi pojonosaye norpebGuteasM (T. e. 3alaHHON NPOH3s
BOAMTEAbHOCTH). B 3Tom cayusae onpenesienHe JJHHE 0=
pH3OHTaJbHOrO Bojo3abopa [; aan obecneuenus TpebyemMo
pacxoaa Q. Beaercs no ¢GopMmyJe, KOTOpas clpaBeiHBa

npu I/b=>3-+5: |
Iy = Qg 1/Q, {ﬂ.ﬂ:

rae [, — panna Boao3aGopa, Kotopas obecnednpaer NoOJyieHHE Pacxo.
na soas Qg | — namma poaoszabopa, obecneunpajomiero pacxoa Q.

[Tpu npoekTHPOBANHH MOKET BO3HHKHYTh H obOpatnas
3ajlada: onpeleNnTh pacctosnne by oT BoJOTOKA (BOAOEMAa)
no Bopo3zabopa, npu kKotopom obecneunBaercs nojava Tpes
GveMoro pacxojia Bojbl Q. |

Jlas cxeMul NJacTa ¢ OAHOCTOPOHHHM NMHTAHHEM B Takoil
NOCTAHOBKE NPHMEHHMAa caelylouias 3aBHCHMOCTD

br = Qb/Qs -+ (P - ABYQ — Q4)/Q4. (2.9)

(2.6

In

3. Nyueswie sofo3abope

Onpepenenne NpoH3BOAHTEABHOCTH JY4YEBLIX
BOA03a6OpPOB BHIIOJAHAETCA MyTEM BHNOJHEHHs KOMIJeKca
rujporeojorunyecknx ((puAbTPAUHOHHBIX) W THAPABJAHYECKHX
pacueToB. IDTH pacueThl NPOBOASTCA MPH 3aJaHHOM NOHH-

JEeHHH YPOBHA BOJAH B BoAoCc60pPHOM KoJo/lle, KoTopoe nﬁuq-,_-i

HO OrpainuHBaercs rayOGHHON pacnoJIOKEHHA paiHaNbHOH
CHCTEMB TOPH3OHTaJbHEX cKBakuH. [locnennsns, B cBoiO
ouepeab, onpeiensercd MOUHOCTHIO BOAOHOCHOrO nJaacra
(rayGunof 3ajeranus Bojaocynopa). |
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[IpouasopurensHOCTs AyueBbix BOA03abOpOB, Kpome coO-
OTBETCTBYIOUHX PHAPOTreOJIOrHYeCKHX yC/HOBHH, 3aBHCHT OT
BCJHUYHHBI H B32HMHOMO COOTHOIIEHHA OCHOBHBIX KOHCTpPYK-
[HBHLIX MapaMeTpoB Bojdo3abopa, TAKHX Kak: MNOHHIMKeHHe
ypoBHA BOAW B BojocGophoit Kamepe (1.e. raybuna 3ano-
HMenHs JIyueBblX APeH, Tak Kak unejgecoobpasHO NOHHMKATH
ypoBeHb BOALI IO OCH Jiyyeil), AJHHA, YHCAO, H JHAMETpP ro-
[H30HTANBHBIX paJHaJbHbIX CKBAXXHH. Bmecte ¢ Tem cJje-
NyeT OTMETHTb, YTO BJHAHHE 3THX MapamMeTpoB Ha AeOHT BO-
nozabopa BOBCe HEOJHHAKOBO M 3aBHCHT HEe TOJILKO OT HX
BCJAHYHHBL, HO H B3AHMHOIO COOTHOLUCHHA.

Ha ocHoBe BHLIMOJHEHHBLIX paHee TeopeTHueckux u Jalbo-
paTOPHBIX ueeaenoBanuit [4 u Ap.] moryT ObITH BLICKA3AHN
crepdyouHe coobpakeHHs N0 MNOBOJAY 3HAYCHHS TeX MJIH
HITBIX OCHOBHWIX KOHCTPYKTHBHLIX MapamMeTpos Jiy4eBLIX BO-
no3zabopos:

1. HanGonbmwni yaensHelil BOZONPHTOK HA eAHHHLY AJIH-
ol BOAONPHEMHOH uvacTH Bojoszabopa obecneyHBaercA NpH
pacmoMOKeHHH paanajbHoil CHCTEMBlI FOPH3OHTAJIBHBIX CKBA-
MHHH B CcepeliHHe NOJYyOorpaHH4YeHHOro BOJOHOCHOrO mJjacTra
¢ ero GOKOBBIM NHTAHHEM OT BOAOTOKa (Bomoema) u BOJH-
i1 JHa BOAOTOKa (BOjaOEMa) NpPH NHTAHHH BOJAOHOCHOTO
nnacra csepxy. Bmecrte ¢ TeM pacuersl NoKasHBaioT, YTO
IPH COOTHOWIEHHH rJAYyOHHBI PAaCHO/IOMKEeHHSA NOAOWIBHI, Ha-
npHMep HanopHOro BOJOHOCHOrO MJAacTa, C ero MOMHOCTHIO
fonsuiesm, uem 1,7 pasa, yseJHueHHe yaenasHoro pebura ay-
yesoro BojAo3abopa ¢ pasHeIMH TAyOHHAMH 3aJI0JKeHHS TO-
PH3ONTANLHBIX CKBaXHH He3HAUuHTeJLHO. 3DTo o6CTOATEb-
cTBO  OcoOeHHO CYUIeCTBEHHO JAfl KOPOTKHX CKBaMHH
(I/T<<8). Cneayer noaYepKHYTb, 4TO peub HAET HMeHHO 00
yjaeasHom nebGute. B 1O e BpemMA BeJHUWHA TOHHMKEHHA
ypoBHSI B BojgocOGOpHOH Kamepe OpPAMO NPONOPLHOHAJLHO
B/HAST Ha Bo3pacranue aebGura sojosabopa. [losromy npu
NPOSKTHPOBAHHH HeoOXOAHMO paccMaTPHBAThL pasHule BapH-
AHTH ¥ BEIOHpaTh ONTHMAaJbHOE 3arayb/eHne Jy4yeBniX ApeH.

2. Hueno siyueit sogosabopa cymecTBCHHO BJAHSET HA ero
ne6uT, ocobenno npu GAM3KOM pacnojoxedun or obaactH
nuTanud naacra. Bmecre ¢ reMm npu GoJplIoM wHcae Jayqei
3HAYHTEJBHYIO POJIb Ha4YHHAET HCPATh B3aHMOBJHAHHE (HH-
repdepesuna) ropH3OHTAJNbHBIX CKBAXHH, KOTOpOE BHpa-
aercd KoappHIHEenTOM

y=Q)\/Q. (2.10)

: .
rae QH—nEﬁHT onHoft H3 N cKpaXHH pPajHANLHOH CHUCTeMsl, onpeje-
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ACHHEI ¢ yYyeTOM BAHAHRA HA HEE APYTHX CKBaXHH;, Q — AeOAT OAHHO
HOlt TOpH2ONTAaNLHOA CKBaMBHE, paGoTaoweli oOTAenbLil0 OT ApPYH
CHBAMHN H HMeowell OAWHAKOBYIO ¢ nHMH LJuny, Anamerp, rayGl
Sa/0NMENHA W pacnoNCMenne B BOLOBOCHOM njacre.

Ananns untepdepeHuUHn paauanbHuX GeperoBhXx CKB3
KHH (CM. pHe, 2.4) nokasbBaer cieiylollee: |
CTeNneHb B3aUMOAeNCTBHA HiKe AAf OTHOCHTEAbHO 00
Jiee AMINHHHEX cKBayXkHH. Tak, npr ypeJH4eHHH AJHHH Oepe
roBuix cKkBaXXuH B 10 pas kosdduunent y yBe/induBaerca of
0,45—0,65 no 0,93—0,99. Tlpu sTOoM 3aBHCHMOCTL y OT {f
HOCHT NOYTH JIHHelnwii xapaxrtep. [las NOAPYCNOBHX CKBE
AKHH BeJIHMHHE! y HanbGosee GLHICTPO H3IMEHHIOTCS B HHTEPBA
ne namenenns napamerpa [/T or 1 1o 4; ,
JJi5l OTHOCHTEJBLHO KOPOTKHX CKBaXXMH CTeneHb B3aHMO
NEHCTBHA CHUXKAeTCH NPH YMEeHbIUEeHHH AHAMETPA CKBAXKIH
Tax, aas cayuvas I/T=1 ymenvwenne auamerpa B 10 pa
NMPHBOAHT K yBeanuenunio y ot 0,4—0,46 no 0,45—0,51;
yAajleHne painajibHOR CHCTEME TFOPH3OHTAJIBHBIX CKBA
MHH OT 00/1aCTH NHTAHHA NPHBOANHT K YBEJHYEHHIO B3aHMO
JleHCTBHA CKBaXHH. Hanpumep, B ciayuae nojyorpanHues:
HOro nJjacra ¢ GOKOBHM NUTAHHEM YBEJHYEHHE PACCTOAHHS
OT npaMoJuHennoro koutypa 8 10 pas npHBOAHT K YMEHb:
wenuw y ot 0,67—0,7 no 0,57—0,59 (npu [/T=10).
YMeHbllleHse uyHcada Jyvyell cCHCTeMbl (MM VBe/HUEHHE
yraa MeXay HHMH) NMPHBOAHT K CHAMENHHIO CTeneHH B3aM
moaeitctensa. Hanpumep ypeanuensie 6 or 30 ao 90° yBeaw:
unBaer y npu /T = 1/60 ans AByXayueBOH CHCTEMBI

0,66—0,94 no 0,79—0,97 u ans TpexayueBoil CHCTeMB
0,46—0,9 no 0,55—0,98,

B CBA3H ¢ B3aHMOAEHCTBHEM JYUEBHIX TOPH3OHTAJbHBIX
ckBa:Xuu BOJM3H BOAOCOOPHON WIAXTH NPOHCXOAHT €0TIKA-
THe» QuabTpaunonnoro notoka. llosromy pakruueckn ckea-
WHHE noanofi ceoed aAannoi we paboraior. B pesyabrare
YHCAEHHOrO TEOPETHUYECCKOro H SKCNEepPHMEHTAJILHOrO aHaju-
3a YCTaHOBJEHO, Y4TO N0 (PHALTPAUHOHHLIM COOOpaXKeHHAM
ONTHMaJBHOE YHCJIO Jyveill pajinalibHoll CHCTEMBl paBlioMep
HO  pacnoZOMEHHHIX TrOPH3OHTAJNbHHX CKBaXHH JICXKHT
B npeaenax 3s<N<7. |

3. 3naunTenLHo Menbllyl0 poJib N0 CPABHEHHIO € APYTH-
MH TapaMeTpaMM MrpaeT AHAMeTP FOPH30HTA/JILHOH CKBa-
#unbl, Hanpumep, Aas caydas noJyorpanHu4eHHOro niaacra
¢ GOKOBEIM NMUTaHHEM NPH YBeJHUYEHHH PAaJHyCa CKBaX{HHBI
B 2 paza npupoct ee ne6ura coctapaser pcero 6—10 9%.
B eayuae pacnojioenHs ropH3OHTAJIBHON CKBaXKHHbI NOJ
.
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JIHOM BOJIOTOKA (BojoeMa) yBejHUCHHE c¢e JHaMerpa B
2,5 pasa Takike NPHBOAMT K NMOBHILUEHHIO NPOH3BOAHTE/LHO-
ctH He Oosee weM Ha 209%,. CneloBaTe/NbHO, CTPEMHThCH
K 4Ype3MepHOMY YBEJHYCHHIO AHAMETPA TOPH3OHTAJBIILIX
CKBAXKHH He claefyerT.

4. Tnamerp BoA0CGOPHOI WAXTH TaKKe MPAKTHYECKH He
piauderT Ha AebHT Boaosabopa. Jinlls npH Maaslx AJMHHAX
aAyueil # npH GJH3KOM HX PACNOJIOMEHHH OT rPaHHUbLl MHTA-
Ul H3IMEHCHHe Auamerpa wWwaxrtel of 1 Ao 7 jAaer yBeanvye-
Hie nebura Boaosabopa scero Ha 3% (npu [/T<10).

[Tpupesennble Bule coobpaxeHusi 0 BJIMAHHH TEX HIH
HALIX MapaMeTpoB FrOPH30HTAJbHLIX CKBAXKHH HAa HX NMPON3-
ROAHTEJNLHOCTh OCHOBAHBI HAa THAPOAHHAMHUYECKOM aHaJiH3e
(PHABTPALHA K HUM NMOA3eMHBIX BOJA. BmecTe ¢ Tem npu Bhi-
fope KOHCTPYKIWHH CKBaMXuH CJACAyeT YYHTHIBATH M ApYyrue
(pakTOpsl. Hanpumep, KakK yKe ynoMHHaJOCb, ¢ TOYKH 3pe-
Hus (PHALTPANHH BAHANHE AJHHLI CKBaXHHBLI HA ce neduT
HOCHT JIHHEeAHbIH XapakTep, a JAHaMeTp He Hrpaer Cyuiecr-
peHHoi poan. B To Xe BpemA, ecaH NOCTPOHTH, HANMpHMEp,
PAadHANBHYIO CHCTEMY, COCTOAMYIO M3 HeOOJILUIOrO0 YHCJAA
ypesMepHo JAJIHHHLIX CKBa)XHH Manoro JHaMmeTrpa, TO Ha-
rpy3Kka Ha Kaxayl0 H3 HHX H riipaBjJHuYecCKHe MNOTePH Ha-
nopa Ha TPCHHE MO JJHHE CKBAaXHHBI MOryT OKAa3aThCH
o4yeHb GOABLIIHMH, UTO 3HAYHTEJABLHO CHHIHT ee NPONYyCKHYIO
cnocobrocth. ToOuHO Tak Xe MakCHMaJ/ibHOe 3araybGiaenue
CKBaMHH B njact (Ao ero mojomssl) He obecneunBaer mMak-
CHMAJILHOTO yieabHOro aebura. B To ke BpeMsi H3BECTHO,
4TO OT rAyOHHB 3dJ0KEeHHA CKBAaXXHH, NPAMO BJAHAIOLIEH na
BO3MONKHOE NOHMMEeHHe vanopa (T. e. HA AGHCTBYIOWHA Ha-
nop), HenocpeacTBeHHO 3aBHCHT MNOJHAA NPOH3BOAHTE/Ib-
HOCTh BoAosaGopa.

Cnenoparenbho, BO BCeX caydasx JJas BuGopa onTH-
MaZBHHX NapamMeTpoB CKBAXKHHBEL 11€00XOJHMO YHHTLIBATH
e TOJALKO (PHIbTPAUHOHHBIE, HO H THADABIHYECKHE, WHIKe-
HEepPHO-TeXHHYeCKHe M TeXHHKO-3KOHOMHUYeckHe (dakTophl.
[loaTomy np# npoOeKTHPOBAHHH CHCTEM TOPH3OHTAJNLHBIX
CKBaJKHH, BaPbHPYIOT BEJHYHHBI HX OCHOBHBIX KOHCTPYKTHB-
HuX mapamerpoB. TOALKO Takoe cOMOCTaB/IeHHe BapHAHTOB
C npoBeieHHeM KOMIMIEKCHBIX (PHALTPAIHOHHLIX, FHAPABIH-
HECKHX H TeXHHKO-IKOHOMHYECKHX PacyeToB HO3BOJHT 000-
CHOBAHHO HA3HAYHTh ONTHMAJLILIE napaMeTpu Bojaosabopa.

- DuALTpANHOHHDLIE pacyer JAyueBnIX BOA03abOpoB C MpPH-
MeHeHueM YHHQUUHPOBANHON METOMAHKH, YUYHTHIBAIOUICH
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dopmyan nn. 8—10 Taba. 2.1, MOXKET BLINOAHATLLA 1O
Aytouteit o6meit saaBucumocth [26]

I 1 :

— .

Q= 278, (=+ ) @.1

rie Rg n Ry— QuAbTpauHoRAHC CONPOTHBAEHNA pPaanaiuiofi chcTeM

CCOTBETCTEEHNO Oeperosbx ¥ NOAPYCAOBHX rOpR3CHTAALHEIX cuaamuul

Ile6ut Geperosoro Jyuesoro Bonosabopa, pasMemaeMo:

ro v BosoToKa (mam sogoema) (raba. 2.1, cxema 9) mom

o onpeaensts no gopmyse (2.11) npn Ry—>00 (1/Ry==0).

B stoM cayuae ;

0.5 T v
= 2 - 3 '
R.f, (an,-—I— nn W ) 'ﬁ*.”lrﬁ. ’ {2 I

§=r ¥ T ] « ok
1,367 1+ Ve ar
rie Ng—nuncao aywefl Bogosafopa, PacCnoJOMKEHHLX PaBRHOMEPHO
kpyry: Gyskuss V onpemeaserca no gopmyne n. 3 raéa. 2.1

Pacuernsie kosduuuents 1 vy Gepyrcs no rpaduxam
(cM. prc. 2.2 u 2.4), Ilpu sHAYHTENBHOM YAAJCHHH OCH BO-
noc6oproro Kosioaua or peku (6=>50 T) puALTPAUHOHHOE
conpotuBienHe Re MoXer ObTh OLCHEHO TakKke 1Ho (ops

3
2% ! T ——

Rom M=y T =y = NI, (2,14
op V4 | 2ar,sin T“

rae ho— sarayOaenne Ayua noa YposeHb rPYHTOBHX BOAL

Eciiu ropusoHTajbHbe CKBaMKHHEI GeperoBoro Jiy4eBoro:
pofozaGopa pasaMelllenbl HEPaBHOMEPHO MO NEPHMETPY BO-
A0c60pPHOTO KOJOAIA H BCe OPHEHTHPOBAHL B OAHY CTOPO-:
iy, 70 B dopmyaax (2.13) u (2.14) non b caeayer npuuu-
MaTh Cpeilee PAaccTONHHE OT PEKH /0 UEeHTpa Jayueil, T.e.

4 .

1
b= H_.ﬁ by, (2. 15}4
=] i
rie by — paccrosupe OT LENTPa [-ro Jydua A0 peKM.

Jle6uT noppycaosoro Bojao3abopa ¢ BOAOCOGOPHBIM KO-
NOALEM, pacnoaokennum Ha Gepery (cxema 8, rabia. 2.1),
onpeneaserca no ¢opmyae (2.11) npu Re—>o0, TO ecTh
1/Re=0. B stom cayuae GpuALTPAUHOHHOE CONPOTHEJEHHE
R, naxoaurcs no popmyae
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Rn = (Vo4 Vird - (2.16)

INg
daces dyukuna Vy onpesenserca no Qopmyne n. 8 raGa 2.1: N, —
Wicao Ayyel noa pycaoM pexn BoaoToka (Bopoema); hy — sarayfaenune
ayuelt noa pycao,
©yuxuua V, aas cayvaes, korna [/T>=3 Buipamaercs
B craeayioueM paae®

Ny-+2 AT 2
o e e | - {
Vn 3 ’"[ k [u-u,ar: sin 0 ]} 2.1

rae 0 —yroa mexay ayuamu,
Ilan asyxayuesoro sofaoszabopa (N,=2)

1 16T
Vn =Tz'1ﬂ(] -|—m). [‘2[3}

[Tpn onpegenennn gebura KoMOHHHPOBAHHOrO BOJAO3A-
Gopa (c OeperoBbIMH H MNOJAPYC/OBHMH CKBaXXHHAMH) KO-
s(puument y Takxe Geperca no rpaduxam pue, 2.4, xak
AIst CHCTeMB! ¢ ABOAHBIM yHcsaoM Jyueit 2 Ng, T. e, Henosinan
cxeMa OeperoBeiX Jyuyed NPHBOAHTCA K YCJAOBHOH moJIHOM
cHCTEME JIYy4YeH, pacrno/oXeHHLX paBHOMEpPHO [0 BCeMY
KpPYyry.

Eciin B COOTBETCTBHH C MECTHHIMH THAPOre0/IOrHYeCKH-
MH H NPOH3BOJCTBEHHBIMH YCJAOBHAMH 3anpoeKTHPOBAHMI
Jy4YeBble CKBAXHHBI pasjHYHOH JAVIHHBI [; H ¢ pa3HBIMH yr-
naMH B; MexJly JyuaMu H 5Ta pasnnua He npessimaer 20 %,
TO AJIsl IPHMEHeHHSA MPHBeAeHHLX HHIKe dopmya neobXxoau-
MO pasHbie QJHHB H YrJbl NPHBECTH K CPeAHHM 3HAYeHHAM
M0 3aBHCHMOCTSAM:

N
Iy
- 2:-— = 360°/N, 1
v i ] / (2.19)

f=1

ra¢c | m 8 —cooTeeTcTBeHHO OCpelHeHHLIE AAMAN FOPHIOHTAABHMX Pa-
IHANBHEX CKBAYCHH H YroA Meiy HAMH; [— nopaakoem{i momep ayua,

OGuuit cnocob QuABTPAUHOHHOTO pacuera  CHCTeM
33aHMO/1eICTBYIOLLHX JydYeBbIX B0J03a6OpOB, pPaCMOJIOMKEH-
HBIX HA paccTOAHHHU OfuH oT apyroro r>5T npu [/T=1—3
Hr>10T npn I/T =5—9, cBoAHTCA K HCMOJMb30BaHHIO (hop-
MYyJl LISl CHCT@M BePTHKAJbHBIX CKBaMuu [26, 27].

[Tpu stom obman dopmyna ana pacuera Oyaer HMeTh
BH _

* B 1aba. 2.1 (n, 8) supaxenue (2.17) nauno 8 Gonee TOYHOM nO«
CTaHOBKE,
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n ; »
Qq‘.ﬂ = EﬂkTS/(ﬂa R{I -+ 2 0y Ri ), lﬂ'.
fu]

rae Qcym. — CYMMaPHHI pPacxoj Beex B3AWMOAEHCTBYIOIINX  JyuyeBH
pof03abopop; S — nouMiKenne yposna B Bojo3abope (NOL BAHSHHE
JaHKOro BoAO3alopa W B3ZHMOJCACTRYIOIIAX ¢ HHM BOR03a6GOpPOB); cty®
=Qu/Qeyuy @i=0Qi/Qcyu — OTHOWEHHE PACXOAOB AAHHOTO H B3aUMO/CH
CTBYIOIHXY BOAOSalopos K cymMmapuomy pacxoay; Re u R — Geapaamep
nbie GrAbTpannonuue conporneiennsi; Ro=ReRa/{Rc+ Ry) — conpg
THBJAEHUE JanHoro Boaozabopa; R;— HAXOAWTCA MO COOTHOMICHHIO

Ry =In—-, (2.21

Fi

riie r;i — PACCTOARHE OT Aanporo BoA02aopa A0 BIAHMOEHCTRYIOUIHX
Pi — paccTosiie oT MccAcAyeMoro Bojosafopa 1o 3epEaabHOro oToOpa
JCHAA OTHOCHTEJAEHO PEKH COCENHX € NHM BIAUMOAENCTEYIOUIHX BOAO3&
GOpOB; N — KOAHYECTRO BOA03a6OpoR, BIaMMOAEHCTBYIOULNX C AAHHLM

PuapTpanBoOnHOe HECOBEpUIEHCTBO PEKH NPH pacueras
nyvyeBHIX BoA03abopoB, KaK ¥ B M. 2 HacTOflleH rJ1aBb, MO
WeT GLITh YUTEHO € NOMOUILIO METO/a <«A0N0JAHHTEIbHOTG
cnosi». TlpH 3TOM BMECTO [AEACTBHTENBHOrO paccrofnusa B
OT peKH Ao Bojosalopa, a Takke BeAHYHH fo n T (cM
raba. 2.1) B coOTBeTCTBYIOIHX (popMyJax NOACTABIANIOTCS
BEJIHUHH B g |

b =b-+ Ab; hg=hy+ Ab; T =T -+ Ab, (2.

rlic Ab — LOMOAHNTEABHOE PACCTONHNE, ONPEAEANeMOe B 3aBUCHMOCTH OF
cTeneNin KOAbMATALNA H 3aUJEHNOCTH PEYHOro pycaa,

B ortnuune OT rOpH3OHTAJNBHLIX JHHEHHBIX B0A03a60poB,
BO BHYTpeHHell NOJOCTH KOTOPHIX HMeeT MecTo OGesnanop-
Hplit waun caabonanopublii rHAPABJAHYECKHH DPeXHM, Jyue
BhLle FOPH3OHTaJbHHE JipeHbl KOHeUNOH AJIHHBEI NOYTH BCer-
Jla AMEeIOT HAnoOpPHLI peXHM, YTO CONPOBOMNAZETCH 3HAYH
TeNbHBIMH MO BeJHYMHE THAPABJHYECKHMH MNOTEPSIMH HE
Tpenne no ux Ajnne. lonojuntenbibe K QHABTPALHOHHBIM
THApPaBAHYECKHE NOTEPH Hanopa AOJXKHLI ObITE KaK MOXHO
MeHblie (BO BCAKOM CJAyuae CyUecTBeHHO MeHbiue olluero
pacueTHoro NOHMIKEHHs YPOBHS NOA3EMHBIX Boag S B BOAO-
sabope). IToro MOXHO JAOCTHTHYTb ofecneuennHem jocra-
TOMHO BLICOKOH NpONycKHoH c¢nocoOHOCTH rOpH3OHTaNAbHLIX
CKBAXKMH 3a CcUeT yBeJHueHus ee anamerpa. Ecan mo rex-

i
HHYECKHM M NPOH3BOACTBEHHHIM YCJNOBHSIM 3TO c/le/1aTh He-
BO3MOMKHO, TO NPOHIBOAHTEABHOCTh BOAO3ab0opa  Caeayer
CHHANTH, ANA Yero HeoOX0AHMO BHINOJAHHTE FalpaB/IHYeCKH

pacuer. On BKJO4aeT B ce6s KOPPEKTHPOBKY NPOH3BOAH-
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reabhoctn @ Bojosabopa, koTopas AonkHa ObTh yuTeHa

B COOTBeTCTEHHW C BEJHUHHON IHjIpaBJHUeCKHX MOTepb HANO-
pa Ha TpeHHe NO AJHHE JYy4YeBMX CKBAMKHH:

‘ My v Q

ha=(2+ )—: v=—

5 bra | 2g g N

rie ©-—CKOpPOCTh TEHEHHR BOAH B FOpH3OHTaAAbHHX J'I}“:I'EHHI CEKBEaHH-
nax, mf/c (pacxoa Q —p m¥fc); A— ruppapanyecknii KosPruueHT Tpe-
uua (ans Tpy6 anamerpom H0O—300 mm mokuo npumnimate A=008—
0,1); g=9.81 m/c?,

CKoppekTHpoBaHNasi Ha BeJHYHHY rHAPABJWYECKHX NO-
Tepb HaNopa NPOHIBOAHTENBHOCTHL Jyuesoro Bojosabopa
onpejensieTcs mo NPHBEAEHHHM Bhlue (opmyiam aaa ae-
6ura Qx npu aeficTByloulem nanope, pasHoMm S—1Hhy. _

lipumep pacvera OGeperoBoro ay4esoro poaosabopa.
B manopuom BojonoclioM njaacre momuoctsio =5 m na
paccTosiHan b=75 M or Gepera BOJOXpPAHHJHILA [TPOEKTH-
pyercs ayuesolt Boaosabop Geperosoro tHna. Koadduuuenr
(puabTpauuu BojoHocHLX nopoa k=50 M/cyr. Beaununna
MAKCHMaJbHO BO3MOXKHOTO NOHHXKEHHS YPCBHS BOJB B BO-
pnoc6opHoM KoJsoalle Boaosabopa S=9,0 m. H3 nponssoa-
CTBEHHBIX COOOGpaKeHuil pajnyc TOPH3OHTaNbHBIX CKBaXKHH
npunaT ro=~0,1 M, uncno ayvein Ne=4, nauna ayueh I=
=30 m. TpebGyerca onpeaenTs NPOH3IBOJHTENBHOCTL Jy4e-
Boro pojosabopa,

Pacuer ¢pmavTpanmnonsoro conpotibicius Re Begem no
Gopmyae (2.12), B pannom cayuae

) (2.23)

(4-75 — 30) _ Ve ABDE) o
i (475 4 30) e s A (1,26.0,1) i
L _ (04 Vampas)

W 2.5 Spies

Kpome 1oro, no rpadpukam (cm. puc. 2.2 n 2.4)
npa /T =230/6=06 u b/T =75/5 =15 pmeen y=0,57; n=4,5.

[MopcraBasa naiipennwie spauenus napamerpos B (Gop-
myay (2.12), noayunm

5
= 2-4,5. G) s ] 6,
Rg = (In 1994 2-4,5:In§, }3'}‘“'5?4 Vo

Mo coomowennio (2.11) npu 1/Ry=0 nahnem npousso-
ANFEARHOCTL JYUEBOTO Boaozabopa .
Q = (2a50-5:9,5)/1,5 = 9900 w?/eyr,
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~Onpegenum Tenepb ruaApaBiHUYECKHe NOTepH Hanopa
B ayueBnX ckBamuuax. [To coorsowennio (2.23) umeem:

9900 :
= = 0,91 -
O A0 0,1%. 4 o Mic
30 0,91%
f;m—(2—|~{l.t 6.0.1 ) 5.9.81 =026 m.

[napasaunueckue norepu B Tpybax B JAHHOM cAy4Yae oT-
HOCHTe/NbHO HeBesHKH (2—3 % oT noHHMKeHHs YPOBHS BO-
Al B BoAocGopHOM KoJoaue S). INo3ToMy KOppexTHpOBKY

pacxoaa Q, yUYHTHIBAIOWLYIO 3TH MOTEPH, MOMKIO HE MPOM3-

BOIAHTD.

Mpumep pacuera NOAPYCAOBOro Jayuesoro ponosaGopa.

[MpoexkTupyercs Jyvesoit BoA03aGop B NOAPYCJOBOM BOMO-
HOCHOM Maacte MolIHOCTLIO T=6 M, Ko3QpHUHEHT PHIALT-
pauun k=25 m/cyr. MakcuMa/ibio BO3MOIKHOE MOHHIKElHe
ypoBu# B BojpocbGoprHom kosoaue S=6 m. Paguyc ropu3os-
TanbHbIX ckBaXuu ro=~0,1 M, uncno ayueft N=35, 0=36",
nauna ayqeit 30 M, sarnyBaenne nydelt nog AHO peKH o=
=3 M.
[To ¢popmydsie n. 8 rabn. 2.1 nmeem

3:3-6-30 [30 + /30 + 16 6 —9)?]

Vg=1In =
0.1(6—3)(304V 300+ 16-6% (304 302 16.3¢ )
=4 4
no coorHowenuio (2.17) noayunm

5-2 4.6
S I“{“r[ (30 — 0,5-6) sin 36° r}uz,a.

B coorserctBuu ¢ pasencrBoM (2.16) noayuum

6
Ry = (4,44 2,8) m= 0,29,

[Ipumenssi tenepn oOOWIYI0O pacyeTHYI0 3aBHCHMOCTH
(2.11) nprn 1/Rs=0, mnafinem Q=2n25.-6-6/0,29=
= 19 500 m3/cyr.

I'mapasanueckne nortepu Hanopa B Tpybax onpenensem
no (2.23):

19 500

== :]I"I: == 2
*= "86 400 0.12-5 s (+

CKoppekTHpOBalHOe 3HaueHHe BeJHYHHH MMPOH3IBOAH-
rejisiiocTH BoAo3abopa moayuum no Gopmynae (2.11), non-
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CTABHB B HEe BMECTO S MOHWIKEHHE YPOBHA, YMeHbLIeHHOE
Ha BEJHYHHY THAPABAHYECKHX NOTEPh S—hy: -

Q = 2n25.6 (6 — 0,6)/0,29 = 17500 m?/cyr.

Kak BuauM, B 1aHHOM CJyvae y4yeT rHAPABJHYECKHX no-
T€Pb HANOPA MO JAJHHE JYYeBEIX TOPH30HTANBHBIX CKBAXKHH
B OTJIHYHE OT YCJOBHII npeaujayuiero npumepa aaer Gonee
CYIIeCTBEHHOE CHEXKEHHe NMPOH3BOJAHTENbLHOCTH Boao3abopa.

4. TopH3OHTanNbHLIE NKHEHHLIE APeHaX M

B oranyue or pacueror Bojo3aGopos B AaH-
HOM C¢Jydae rJaBnoi 3anadell sBAAETCS onpejedeiHe ne
[IPOH3BOAHTENBHOCTH, a BOJONOHH3HTENLHOH cnocobnocTi
Jpenaxnux coopyxenuil, [lostomy rmaporeonoruyeckne
pacuerTs Apenaxa CBOAATCH K ONpefleleHHI0 BeTHYHHBL MO-
HHMEeHHA YPOBHs NOA3EMHLIX BOJl Ha TOM HJOH HHOM pac-
CTOSIIHK OT coopyxenus. Bmecte ¢ tem HeobXxoaumo onpe-
jgejleHHe H aeOHTa jpena<a, BCJEACTBHE Yyero pacuer cra-
HOBHTCA Oosee KommiekcHuM. Herorophie pacuernbie
(opMyJinl AnA onpeaelieHHs Ae6HTAa OAHOJHIEHHOro rop-
30HTaJabHOro OEperoBOro JApeHama o NOHHMEeHHs YPOBHSA
BOAL HAa 3aJlaHHOM  PacCTOSHHH OT Hero  npHBeaeHH
B nn, 22—26 taba. 2.1. Oun xapakTepuaylot npuTok K 1 M
JUIHHL TOPH30HTANbHOH JHHEHHOH JpeHLl HeorpaHH4YeHHOH
JMHHBE MPH YCTaHOBHBUIEMCH pexume Oesnanopnoit GuHALT-
PallHH H NOHHMKEHHe YPOBHA NOA3eMHEIX Boja B J10060i TOY-
Ke TePPHTOPHH, 3aL1HIAeMOH JApeHaKeM.

bonee noapo6uo MeToanka pacuera JApeHaxKef jnaua
s {35, 36]. '

Kax ® B cayuae ropusontanbHbX JHHEHBX Boao3albo-
pOB, npuBejeHHbie (OPMYJL CcOpaBeaJHBLI NMPH JAOCTATOY-
Ho Goavlooi anune aped ([>2b). B cayuae KOPOTKHX ApeH.
clelyeT YYHTHBaTh KOHUEBLE MNMPHTOKH TNOA3EMHHX BOJ
K HX TopuaM. Ilas Takux apeH, 3aloXKeHHBIX B YCJOBHSIX
OJLHOPOJAHOTO BOJIOHOCHOTO MJjacta, pacxoa (pHALTPALHOH-
HOrO NoToka Moxer ObiTh onpeaened mno dopmyne n. 3.
(eMm. Taba. 2.1).

[Tlonnxenune ypoBHA noisemMuuix BOA B J00oit  TOUKE
M (x, y, z) moxer OHTL ONpefesieHo Mo cAeAyionel 3aBH-
CHMOCTH™:

* Buson ¢gopmyan (2.24) w ee awmanus sunoauen B. B. Bonaa-
peHKO.
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Sews =g Y [FUD+F U+ FUN+FUI .20
=)
o+ 124V @+ 129 + 5+ 0 + f?]
F [ff} = 0= . -

lo—124+V w— 1127+ G+ o9+ 12

[F+H2+V (g4 1/20° 4 (x — b)* + 1] I
Ii=e+h+42mn, lg=2—h+42m(n+1);
Is=z—h—2mn;, l;=2-+h—2m(n-1).

Pacuersl no gopmyne (2.24) MOXHO BeCTH ¢ NMpHMeHe-
HHeM Maabix IBM («3aekrponnka, CM-4», «Hckpa 226»
u ap.). as cayvas x=—(b+45) M, y=0, 2=2,5 m, h==
=—25M, T=0m, H=5wm, k=1 m/cyr, r=0,1 m 6Gnts1a on-
pedesena BeJHYHHA Sy a8 pasHbix 3uadenuit [ u b. Pe-
3yabTaThl pacueros no ¢opmyae (2.24) u ux conocraBieHue |
C onpeaenenHeM Sy no 3aBHcHMocTH . 22 (cM. Taba. 2.1)
AJist ApeHkl HeorpaHHuyeHHolt AJAHHLI npuBeaeHbl Ha rpadu-
Kax puc. 2.6. Kak sugno, npu [<<100m caeayer nmojb3o-
BaThes dopmynoii (2.24). Auanus nokasuiBaer, uro sddex-
THBHOCTh DEpexBaTa NMOTOKA MOJA3EMHBIX BOJA H MOHHXKEHHHA

§ SeM S=f(L) npu X=-(b+c), 0+5m
] b= 2000 —— ybr=50m b=1000mM
a--mbm :
iy S '-.
i i
'n"ll |
+1/9 flaaH
3 )
2ry
2 0 x
T
f
L/2 '
a LB U3
00 200 a7 420 LM

Puc. 2.6. KpueEsie nodmueHMs YPOBHA NOAIEMHME B0 B MOBOH TOuKe
X APGHHPYEeMOro MONYOrPAHWUEHHOTO NAACTA OT AEHCTEMA OAHHOMHON
rOpPMIOHTANLHOM APEeHL HOHeYHOH ANMHL [
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HX YPOBHA B TOYKaX OCH X Pe3KO YyMeEHBIDaeTcs npR yBe-
JHYCHAH AJIHHLL Apennl 60Mee, uem Ha 20 M B KamAyw CTO-
pony. DTOT BHIBOA HMEET TeXHHKO-9KOHOMHYECKOE 3navueHHe
i AaeT BO3IMOMHOCTL BbLIGHpaTh ONTHMAALHYIO AJIHHY JApe-
naxda,

5. Nyyestie fipenadtH

Pacuer nyueBoro ApeHa)a OCylIECTB/AETCA
nyTeéM €ro npHeejeHHs, B SaBHCHMOCTH OT MJaHOBOro pac-
NOJIOMKEHHs Jydel K OAHOMY H3 Tpex ero BHIOB: rOpH30OH-
TaJLHOMY KOJbIEBOMY ApeHazKy, TOPH3OHTAJbHOMY JHHE-
HOMY, BepTHKaJLHOMY. K ropHsonTalbHOMY KOJIBLEEOMY
APeHaXKy NPHBOAATCA CXEMbl pacnoJioMeHHs JyueH, KoTo-
prie u3obpaxenH na puc, 1.246,e,0¢,3; K BeprHKaJbHO-
My — nHa puc. 1.246,2,0 (em. ran. 1).

Pacuer BOAONOHH3HTEABHOro AEHCTBHA JIyueBOro Ape-
ania, NPHBEAEHHOro K rOPH30HTAJLHOMY KOJILIEBOMY Jipe-
Ha¥Xy, OXBATHIBAIOLIEMY Bce 3aluKUiaeMoe OT NOATONAENHA
coopyKeHHe, BHNOJHSeTCA No u3BecTneil meroanke [1, 35,
36]. [Ipupenenne apenaxel K ropH3OHTaAbIIOMY KOJBLEBO-
MY BO3MOXNXHO, €cau paccrtosiiie («NpocEer») MeKIy KOH-
uamu aydeill cocraraser ¢<0,15/. Ecan apenn-ycunuren,
panpapjieHHbBe OT 3alIHIIAEMOro COOPYIKEenHd, HUMeloT AJH-
ny <<0,25/, To ayuesofl apenaX NpPHBOAHTCH K TOPH30H-
TanbHOMY KoJabuesoMy (cm. puc. 1.24e,0¢,3). B nporus-
IIOM CJlyyae, 3TH CXeéMbl NPHBOAATCH K CXeMaM BepPTHKa b-
Horo ApeHaxa — cm. [35, 36].

Ornenpho AelcTBYIOIIHE JyueBHe JApeHa)kH ¢ paBHO-
MEpPHO pacnoJoKeHHBIME Jayuamm (cm. pue. 1.22, 23),
MPUMEHSIIOLIHECs AN ADEHHPOBAHHSA OTAEJALHBIX COOpYXKe-
HHH (HAH HX vacTell), a TaKKe pas3rpy3xkH KymnoJoB TpyH-
TOBHIX BOJ, PAcCUHTHIBAIOTCH KaK OJIHHOUHLIE JyueBhie jpe-
naxu, JeOuUT oraenbHo AeNCTBYIONIEro JyueBoro japeHaxa
onpenensieTcs B 3aBHCHMOCTH OT NOHHMKEHHS YPOBHA B €ro
BOA0C60PHOM KOJOANE, AJIMHE, “HCAa, AHaMeTpa W raybH-
bl 3aJI0YKeHHsT JyYeBLIX TOPH30HTAABHEIX CKBaXKHH, a TaK-
e (PHALTPALHONHBIX XAPaKTEePHCTHK JIpeHupyeMuX TpyH-
TOB.
Bee ob6uipe nosoMenusi, OTHOCHLIHECH K pacyeram jayue-
BuX Boaoszabopos (cm. n. 3 nacrosuieil raaBbl), MOTYT
GEITH YYTEHL H NPH THAPOreoJOrHyeckoM pacuernom o6o-
CHOBAHHH NYUEBHIX ApenaxcH.

Jng ycTanopMBIIErocsi ABHIKEHHA NOA3EMHBIX BOA Jle-
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a) A Puc. 2.7, Oawnounsid nyuesold ApedHam
¢ PasHOMEPHO PACNONOMEeHHBIMN MO

f KpYry Ry“ams
Hg a — naan: 06 — paspes: | — sodochopusil xo-
aodey; 2 — Aynesste cxaaxuns; 3 — denpec-
CUOHNAR RODEPXNOCTS ROJICNHMX 809; 4 =—
f Ef_ godoynop
2

GHT OXHHOYHOrO JIy4€BOro jpeHa)a ¢ paBHOMEpHO pacno-
JOKEHHBIMH B nJiaHe aydamu (pue. 2.7) moxer OwiTh onpe-
nenen no dopmyae n. 9 raba. 2.1.

[Tpu neycTanoBHBIIEMcA pexume (uabTpaudu AeOHT
JyueBoro apena)ka Moxer ObiTh HaHIEH TakKi

_{N lﬂ'f-l- l.ﬁuﬁg] .

Q (2.25)

- “ — u
v=allH,, H,= HJI, (2.26)
rae a — Ko3pPpHUHEAT YPOBHENPOBOAHOCTH.

Hna pacuera JyueBoro JApenaxa, paborawuiero B pe-
HHME MOCTOSIHHOrO TOHHMXEeHHd YpPOBHS, MNPHBEICHHLIMH
dopMyJaMH MOMHO  NOJb30BATHCA B cAydae, eciH
1=107,/a  rae r,— panuyc SKBHBAMEHTHOTrO «60/IbLIOTO
KOJIOAUAY.

Pannyc axkBuBanentHoro no JAeOGHTY H NOHHIKEHHIO
«00/BIIOro KoJojlla», K KOTOPOMY MOMHO MPHBECTH pa-
AHANLHYI0 CHCTEMY TOPH30HTAJNbHBLIX CKBAXHH IJA CXEMBbI

paBHOMEpPHOrO pacrnojioxenns Jayueit onpeaeaserca no gop-
MyJe

N."'n.
L]

ra=04(+D)+40,1H,18 H,

(2.27)

rie D — amamerp poaocHoOpHOro KOJOAUA.
[Monuxenue ypoBHA TPYHTOBLIX BOX 3a npejeamu Jjy-
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sefi (na paccroanun r=1,751 or ocn sonocGopnoro KoJOM-
ua) onpejfleifeTcs N0 COOTBETCTBYIOMIHM (opmyaam AJA
pepTHKaJbnoro apenaxa [35, 36 u ap.) _

Pacuer BOJAONOHH3HTEJILHOrO JEHCTBHA B npepenax Jay-
yeBHX CKBaXXHH Ha paccTosHHH OTr BoaocGopHOro Koaoaua
r<2H. nas T.A, pacnojoxentoil ua OHCCeKTpuce yraa
MEXAY AByMs JoOHMMH JAydaMH, NpH HeyCTaHOBHBIIEMCH
pexume puabTpamnn (cm. puc. 2.6) ocymecTeaserca no
dhopmyaam:

N
Q
= . 2.
Sﬁ. dnkIN zl Fs (1) (2.28)
‘-
a? -}- B : e ol L
Fa (_ 41 )_ il (_ 41 *
f oL §
+ 21/Hy — ?ﬁ(ﬂrcig? — arclg T) (2.29)
3leck T=ﬂ'ffH:';: E; — ofoanatienne Qywkimm (taba. 2.2) (2.30)

a=(rcos0;—0,5D)/He; B=rsinly/tlg 6= (rcos;— Ju'g.,:m

rie r— paccTosSHHE OT BePTHKANLHOA OCH BOAOCOOPNOro KOJAOALA hywe-
BOTO Apenaxa Ao T.A, p KoTopoil onpefeasercd nouuKenne YPOBHA
rpyHnToBHX BOA Sa; 0j— B nanroMm caywae yroa Mmemay j-toil nyuesoft
CKBAMHHON B paaAlyCOM-BCKTOPOM T,

B uactHoM cayuae uernipexayyeporo (KpecrooOpasho-
ro) apenama ¢yuruus LF, a8 TOUKH, pacmosioxkeinnoil Ha
paccrosnun r=I1 onpenensercs no dopmyne

4

pi + &°
Fo(x) =81/Ho+ 26, E; | — a1 -+

j=1
2

B} + & - Se 8 ,
- 28, E; (q-. ]—4;--—-) -4, (an:lg ?I' — arclg T:)* (2.32)

cae By =0,76 (I/Hg; 8;=0,29(I/H); 8 =1,71 (I/He). (2.33)

HOns apyxayuesoro ropH3OHTAJNLHOTO ApeHarka (cM. cxe-
My pHc. 1.24,68) npn Tex ke ycaouax 0;=0,=90° u r=
=[ MOXKHO0 nojb3oBaThes Gopmynon

2
¥
E|I +

=1
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(2.34)

l_ri_[ n )
4 [ e L]
+ 48y et B

JlyueBnie APEHAXKH C . .HEPABHOMEPHO PaCHOJOKEHHBIMH
aydamun (cMm. cxemsl pHc. 1.24¢,0,3), npuBoguMbie K Bep-
THKAaNLHOMY JpPEHAXy, PACCYHTHIBAIOTCA MO HM3BECTHOH Me-
Toauke [35]. '

[Ipn sTom B coorBercTByiotiux (opMynax noi pacxo-
JOM OTEKayHBAEMOH BOAbl { JOMKeH NOHHMATBCA PAaCXKOA
JY4eBOro ApeHaixa, 3KBUBAJEHTHOro no ne0HTY H MOHHMKE- |
HHIO YPOBHSI BOAB BEPTHKAJNbHOMY <«O00JLUIOMY KOJOLLLY>.

TaGanua 2.2, 3uaucuus Gynxkunn — E(—y)

[Ipamevauna I,

i
¥ -l-'Ei (=) ‘l x _E! (=¥ l X -"E! (=
1 4
|
0,00 0,95 0, 2987 <8 3.6 0,006
0,01 4,0100 1,0 0,2194 | 3,7 0,005443
0,02 3,347 1,1 0, 1860 3.8 0,00482
0,03 2,9591 2 0, 1584 3,9 0, 004267
0,04 2, 6813 1,3 0,1355 4,0 0,003773
0,05 2,4679 1,4 0,1162 4.1 0,0033449
0,06 2,2953 1,5 0, 1000 4,2 0, 002969
0,07 2,1508 1,6 0,0863 4,3 0,002653
0,08 2,0269 1,7 0,07465 4,4 0,002336
0,09 1,9187 1,8 0,06471 4,5 0, 00207
0,10 1,8229 1,9 0,05620 4,6 0,00184
0,15 1,4645 2,0 0,0459 4,7 0,00164
0,20 1,2270 2.1 0,04261 4,8 0,00145
0,25 1,0443 2,2 0,03720 4,9 0,00129
0,30 0.9057 | 2,8 0,0320 5,0 0,00115
0,35 0,7942 2,4 0,02344 6,0 0,00036
0,40 0,702¢ . |I* 2.5 0,02491 7,0 0,000116
0,45 0,6253 2,6 0,02185 8,0 0,000037
0,50 (,5598 2.7 0,01918 9,0 0,000012
0,55 0,5034 2.8 0,01686 10,0 0, 00000
0,60 0,4544 2,9 0,01482 — 0,000
0,65 0,4115 3,0 0,01304 T —
0,70 0,3738 3,1 0,01149 — —
0,75 0,3403 3,2 0,01013 — —
0,80 0,3106 3.3 0,00894 — —
0,85 0,2840 3.4 0,007889 — =
0,90 0,2601 3,5 0,00697 — -

[lprn x<0,1 momuo caurate —E;(—x)=

o E...,,r
=In —;-.—4}.53.2. —Ei(—y) = j'..x_, dx — HHTCIPANIBHAA  IKCMOHEH LK~
%

aAbHaA PYHKIHA,
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Puc. 2.8. Mpueepenwe Tpexnyueaoro
soposafopa k «Bonswomy HOnoauyw

| =~ godocBopnaid  Koaodey; 2= ayueavie
dpenst

BeprukanbHas och pacyeTHoro «060JbIIOrO KOMOAUA* OOMEC-
112eTCA B reoMeTPHUecKOM [eHTpe Jiyuesoro apesaxa. 3r1a
TouKa onpefenseTcd Kak LUEHTP TAXKECTH MHOrOyroJbHHKA,
BePIIHHAMH KOTOPOrO CAYXKAT cepeauusl Jyueit (puc. 28).

Pannyc sksuBaaedTnoro «bojnlioro xonoauar» anas pace
yera Jy4eBoro ApPeHa)ka ¢ HepaBHOMEpPHO pPacmoNOMKeHHbl-

MH JydaMp MOKeT Ouite MpuOJHMKeHHO onpejetien no 3a-
BHCHMOCTH

re = R,/10% 3 o =273kH, 5,/Q, (2.36)
rae Ro— paanyc AeficTanf apexaxa,

BsaumozeficTBue rpynasl JAyueBbix ApeHaxkedr (cm. cxe-
Mbl puc. 1.24 6,2, 0,3) yudrniBaercs GopMynaMu:

Qi 4:kH¢ Son : (2.36)
Fin+ Y E;(—rdjtat )
=1
F=NInt+4 1,6H./, (2.37)

rae Qu— cyMMapHsifi pacXol APEHANHLX BOJ, OTKAUHBAEMBIX NydenLiMA
apenaxaumi (c yuetoM HX B3auMOAeHCTBHA); N — HHCAO JYyUenslX JpeHa-
#efl, ry — paccTofiie OT Jyueporo ApeHa)<a c HOMEpOM ¢K» A0 ApeHa-
3 C MOHHIKEHHCM YPOBHA BOAL B HEM Se.

B yacTHOM cJyuae PACNOJOMKEHHs JydyeBbix Apenaeii
no yrjam KBajpata MX B3aHMOACHCTBHe MOXKET y4YHTHI-
BatTbca (popMyJlaMHu:

2nkfly S R? 2.38
Q-I = 2Ink e ﬂ”n ll,3r3{!l’ ’ (£.39)
H|==Rn+l,4ﬂ'| En=f3+l.5 ; ar {2.39]

rie @ — 3 pACCTOAHHA MEKAY OCAMH BOAOCOOPHLIX KOMOLUCB JYHCRBIX
apenaxei.

JLasi ABYX B3aUMOAENACTBYIOUIHX Jy4eBblX Apenaxed ae-
OHT paBen:
R

e
rae R, = R, +o. (2.41
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TNonuKene ypoBHS TPYNTOBHX BOA B 30He JeiicTBl
Ipynnsl Jy4YeBbiX ApeHaX<eH 3a npepenamu Jgyuel onpenens
€TCs N0 COOTBETCTBYIOLHM (pOpMYyJiaM Js B3auMOeilcTB)
IOILHX BEPTHKAJLHEIX CKBaXuH [35]. p

lpumep pacyera ayuesoro ApeHaKa Ha NPOMIIONLALK
Baraefickoro KokcoxHmuueckoro 3agoga (cm. puc. 1.30
Hasa stux yenosuit k=0,6 m/cyt; n=0,06; H.=15,5 m; Sy=
=2mM; L =29m; [,=275m; l3=42m; [,=—=42 m; 0;=—82

0,=>52° 0;=8°% 0,=340°. Pacuer senem ans 1. 57, pacng

JOMEHHOM Ha paccToAHHH r==16 M OT ocH BOJOCOOPHOTO K
JIOAA, NN BpeMeHH {==23 CyT.

Buuncasem Hep= (2H.~—S)[2=14,5 M; a= (kH:;) /n=(0,6-14,5) /0,05=

=145 m%/cyt. Tlo ¢opmyae (2.26) umeem t= (at)/H>=(14,5.3)/155%=

=18 He= (HN)/Zl; =155-8/(29 4 275 + 42 + 42) =044 N =
=2N,=8, rae No— axTnueckoe uHCJO JAyyedl, pacnoAoKeHHHX Hepas
HoMepHO no kpyry (em. c. 119).

B cooreercTBiu ¢ popmynoit (2.25) numeem
41kSo He Ny 4n0,6-2:15,5-4

—=4 — - == :[ 1 4 3 .
Q Nint4+16H, 8Inl,8-41,6:0,44 e
Ilo dpopmyne (2.29) nonyuum:
0,142 4 1,022 1,724 1,022
F - T =
¢ (1) ﬂ,MEtI( i )-1-:,?5;( e ) 1
29 0,14 1,7
E‘-__"'E']. : s - .= "
T2 55 ’m(amg L e ],DE) e

AnanoruuyEo pacCYHTHBAIOTCS BeJHUHHEI F5[1}2=2,9?"
Fs(1)s=7,27; Fs(1)4=5,04. 3arem no ¢popmyse (2.28) on-

{

pejensieTcs NOHUIKEHHe B T. 57: :

Sir= o Fs @)y o+ Fi (9 F, (9 +F, ()] =

__171,4(2,44-2,97 47,274 5,04)
 4-71.0,6-2 (29,0 -+ 27,5 + 42,0 -} 42,0)

= 1,43 m,

OnuiTHeie paborw, nNpoBeieHHBIe Ha AaHHOM OGbEKTE Hil-
crutyrom BHUOTEM B 1977 r., nokaaanu, uto neGHT JiyueBo-
ro apenaa cocrapaser 206,3 m®/cyr., a nonnxkenne B 1. 57
okos10 1 M. Coraacno pacueram no Apyroit metoauke [5, 43],
NOHHAEHHe B 3TOH e Toyke papno 1,22 m. Kak Buano, cxo-

AHMOCTb PACYCTHBIX H (PAKTHYECKHX BeJHYHH BechMma OJu3-
Kas.
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6. Nuuesinbie pagsl NapannensHsix
FOPM3OHTANLHBIX CHEAMMHH

3anaua rHAPOreoJOrHuecKoro pacyera na-
PAJAJAEALHBIX TFOPH30OHTANBHBIX CKBAMKHH KOHCUHON AAMHL
PACCMaTpHBACTCA ANA OAHOPOAHOrO HAMOPHOrO WM MpH-
EACHHOro K Hemy 0Oe3HanopHOTO BOAOHOCHOTO MJAacTa orpa-
IIHUCHHOH MOWIHOCTH ¢ GoKosoff npsiMoauieiiHoft rpannuedt
nuraund. Takas pacyerHas cxema onuchBaer yCJOBHS BO-
AONOHHIKEHHA MAH [peHaXa KOTJOoBaHa, Kapbepa HJH
ONIOJI3HEBOr0 CKJIOHA € NMPHMEHeHHeM YCTaHOBJIEHHBIX B OT-
Kocax napaaneibHelX ApeH. PUAbTPAUMOHHBIA NPUTOK K
CHTPA/IbHOKH CKBa)XKHHE paAa onpenensercsi no Qopmyne
n. 12 (cm. Ta6a. 2.1). B cayuae, Korga napajasieIbHLIX To-
PH3OHTAJNbHBIX CKBAaX¥HH MAOCTATOYHO MHOrO, TO ecTb OoJiee
IEKOTOPOro KpHTEepPHAJLHOrO HX 4Hcaa Nyp, onpenenseMoro
no 71a6a. 2.3 (N=Nyp), popmyna aeGura ynpowaercs.

TaGanua 2.3. Kpurepuaasuoe uncao
NAPAANEALIBX MOPHIONTAALHMX cKpamun Nyp.

b/T

E

1 3 5 7 10 15 20 25 50
0,5 8 12 26 30 40 b2 70 80 | 100
1 10 14 30 37 50 60 80 | 100 | 130
4 12 16 32 45 GO 70 90 | 115 | 160
6 16 18 H 55 70 80 | 100 | 130 | 180
10 20 30 10 60 80 100 | 120 | 150 | 220

[ToHmKenHe YPOBHA NOA3EMHHX BOA B TOYKEe, pacrojo-
MeHHOH MeXAy apesamu (1. M), ¢ koopauHatamy x=—
=—(b4-1/2); y=0/2; non neiicreuem 2N napaiesanbiibl X
FOPH3OHTANBHBIX CKBAMKHH onpedendercd no dopmyaam:

N
Q
Sy = rorrm [{211., + 1) InW, - 2{1],,-{-[; 2 In IFM]. (2.42)

A==l
+Vesoerm) (wtVirtorm)
Vaire[@+0+V @b+ ot 12|
e [14+V 5 oy -7 | [45 41/ 166° 4 (napt Bl
V (o) +-72 [26 41+ V 26+ 0t + (o)t 1. 72
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KosthpuurenTu o ¥ no onpenensercsa no rpadukam (M
puc. 2.2) npu b/o u l/o (1. e. BMecTo T npunumaercs o).
B cayuae Gonbworo («GeckoHeuHoro») uucna napad
NeNbHBIX CKBAXKHH, TO ecTb N=Nyp (eM. Taba. 2.3), nous
Jenne YPOBHA NOA3EMIEIX BOA B T. ﬁd onpenensierca no Gpop
MyJie

Sp= 205 (1 Mg )+ M4 1110 W, , (2.44)

dnkila

Has onpenenenns BHCOTH BHICAUHBAHHS NOA3EMHEX BOM
Ha OTKOC B CepelHHe PACCTOSHIS MEIKAY CKBAMHHEAMMN MOK-
HO NONL3OBATECS H caelyloueli uacThodl dopmynoil, o6 benn
HAWLLEeH 3aBucumocTh (2.42) u (2.44):

 SyIng (1 1) +1+0,5]InW,
Ny g InV_+ 2, (14+n,) InV,
B pacuere JuneiiHOro psja CKBaXKuH, PacnoJioKeHHuIX
B Ge3HanopnoM MJiacre, Noj MOIWHOCTBIO naacta I HyxKNo,

NOHEMATL OCPEelHeNHYI0 MOWHOCTL Ge3nanopHOro noOToKa:
Hep, npubausento onpesensieMyio no ypaBHeHio

H(b—2H —0,51) 4 Hy (2H; - 1)
b--0,5 :

(2.45)

T= ‘”{:]1=

(2.46)

llpumep pacuera npenaka OTKOCOB NapaaNeaAbHLIMH rO-
PH3OHTAJILMBIMH CKBaxKHnamu. Kapuep pacnososxen B 6esna-
NOPHOM BOJAOHOCHOM IJIACTE € NpPSMOJHHEAHBIM KOHTYPOM
nutanus. OTkoc Kapbepa aApenupyercsi cucremoit u3 180 ro-
PH3OHTAJILHBIX CKBAXHH, 3aJ0XeHHHX NepneliukyspHo
KONTYpPYy Kaphnepa Ha BeICOTe ¢=1,0M OT noaomsm njacra.
CHBAXUNL COGAMHCHB NANOPHLIM TPYGONPOBOAOM, OTKYAA
BO/Mla OTKaunBaercs HacocaMu. Hanop Haj ochilo CKBaXHH |
pasen 0,5 m.

HMcxonnwe nannve: b=200 M, k=20 m/cyT.,, H=25m,
Hy=1,5405=2m, 6=10M, 1=30 ™, r;=100 MM, pacuer-
Hoe 9neao ppen N=180/2=90.

[To gopmyiie (2.46) ocpennennas momuocTs GesnanopHo-
ro noroka TrpyHroBux Boa T=H. ,=16mM. Coraacno
1a6a. 2.3 npu b/T=125 n l/T=187—Np=57<<N; npu
b/o=20 n l/o=3—N,,=87<<N. Caenosarennio, pacuer
MOJKHO BECTH 1o Gopmynam s GeCKOHEYHOro psfa CKBa-
Ku. [pu b/T=0,9; I/T=1,87; b/a=20; |/o=3 no rpadu-
Kam na puc. 2.2 kos(pduunent o =10,65; no=4; n=3,5. Io
dopmyae (2.13) V,=212; V=222 Tlo ¢opmyne n. 12
Taba. 2.1 V,=3,17.
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DuabTpauHONHBIA MPHTOK K KaXXA0#H H3 B3auMOAeHCTBYIO-
WHX CKBaKHH JauHefinoro pana Q==0,012 »*/c. O6muii pac-
X0/ BOJBI, OTKAUHBaEMOH H3 BCEX CKBay<HH, paseH 2,25 m? /¢,
[To dopmyne (2.45) Sy=18,3 M. CuenosarejsbHO, BEICOTA
WLICAYHBAHHSA BOABLI HA OTKOC OTHOCHTEJBHO OCH [OPH30H-
Ta/IbHOH CKBAXKHHBL (CM. cxeMmy 12, Tabn. 2.1): lo=H—8m—
—C=25—18,3—1,5=5,2 m.

Taxam oGpasom, npoekTHpyeMas CHCTeMa JpeHa’ka Cro-
mﬁ*’lfia CHH3HTDL AEHCTBYIOLLHIl HANOP FPYHTOBLIX BOJA HA 79—
94 %.

He6ut aunefinoro pAana NoAPyCaOBHIX Napajiie/bHLIX [o-
PH3OHTANBHBIX CKBAXHH MOXeT onpeiaeaatncs o gopmyJe
. lig'raﬁm 2.1, rae pacuernoe yucao cKkBaxHH Ny= (N—
—1) /2.

AHanns yakuun Fg, Nokasuipaer, 4yTo yeM MeHblle pac-
CTOSIHHE MEXKAY FOPH3OHTANLHLIMH CKBAXKHHAMH B JHHEHHOM
psize, Tem OoJblue BeJHYHHA (PHALTPAUHOHHOIO CONPOTHBIE-
HHA H COOTBETCTBEHHO MeHbule nebHT Bcero Bopozabopa.
[Ipuunna sToro — yBesnyenne B3auMOBJHANHHSA (Hutepde-
PeHILHH) CKBaXKHH, BCJEJACTBHE Yero NPHTOK K Kaxnofl u3
HHX cHuxaercd, Hanpumep, npH oaHRakKoBOH AJHHe CKBa-
KU HX cOJHXKeHHe B 2 pasa NpHBOAHT K yBeanueHHio Fg,
Gosiee uem Ha 30 % (npu oTHOcHTeaBHON rAyGHHE 3an0MKe-
HHS CKBAXKHH fg/o0=2). Z

Cnenyer OTMeTHTb, uTO B cJyyae GJAH3KOIO PACIHOJNONKe-
HHA CKBAXKHHBI K JHY BOAOTOKA (Bojoema) sddext HHTCp-
(pepeHilHH PE3KO CHHMKAETCH, H JJHHA CKBANHH HAYHHAET
HrPaTh 3IHAYHTENBHO OOJBUIYIO POJb, 4eM NPH MyBOKOM HX
sajomenny. Tak, npH OAHHAKOBON ANHHE CKBAXHH K ray6u-
He HX 3aj0Xkenus hg/o==0,5 ux c6aukenne B 2 paza ypeJiu-
uuBaetr Fg, Bcero Ha 4 %, a npu hy/0=0,1 B BOMOHOCHHIX
naactax Ooaplioft moumHocTr (7==26) npuBOAHT Aaxe
K YMENLIUeHHIO Fgy.

B cayuae Manoro yucja CKBayKHH NPH HerayGOKOM HX
3aJI0MennH yMenbiuenne Fg, ¢ ymMenblUeHHeM MAJHHLI CKBA-
JKHH OcoOeHHo BeqHKO W pocTHraer 70 % (wampumep, npw
fho/lo=0,1, T/oc=2 u N=2).

[To ¢popmyne n. 13 Taba, 2.1 onpenensercs T04bKO Ae6HT
JIHHEHHOro pAjAa MOAPYCAOBLIX FOPH3OHTAJNBHLIX Napajnelib-
HeiX ckBaxuH. llpeanonaraercs, uro coeaunsiomas ux ro-
pu3OHTaALNasi BOAOCOOpHAA rasiepes CAYXHT JHUL KOJJIEK-
TOpPOM JUISI OTBOAA BOABI, ee BOAOMPHEMHaA (PYHKUHA Heco-
H3MEPHMO MaJjia 10 CPABHENHIO ¢ KanTaXKHOIH cnocoGHOCTBIO
FOPH3OHTAJBHLIX CKBAaXKHH (3TOT HeAOyveT HJeT B 3anac pac-
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d:
yeta NPOH3IBOANTENLHOCTH BoaosaGopa B nenom). Onm
MOryT OuIThb Cc/yuaH, KOIJla yueT BOAONpHeMHON (apeHd
HOH) poau Boposabopuoro TpyGonmpoBona aktyaded. T
Juisi mosayuyenusi nanboasiuero aebHra SKCHJIVaATALHIO BO)
zabopa nesecoo6pasHO BECTH C MAKCHMAJbLHEIM NOHHKeH)
YPOBHSl BOAE B BOJAOCOOPHOM KOJOALE, OTKYAa BeleTcs O
Kayka. B sTom cayyae OCHOBHYIO HacTh NOAPYCJI0BOLO NOT
Ka BOJbl NEpexXBaTHLIBAET JHHEHHNBIH pAA napaanejbHeX T
PH3OHTAJNILHEIX CKBaMXnun. [Ipu 3TOM ranepeiinas uvacrs BOJ
aabopa, KpoMe BOAOCGOPHON M KOJNJIEKTOPHON, BLINOJHS
(bynKnHIO nepexsata uyactH OeperoBoro noTtoka nojaszemHbl
BOJ, TeKYIHX K peke HAH Bojoxpauwiaumy. Jas npuGal
JKEHHOH OUEeHKH BeNHUHHB 0eperoBoil yacTH NPHTOKA K NOJ
PYCJOBOMY HHOHUALTPAUHOHHOMY B0A03a60py MOMKHO BOK
noJL30BaTECA sMnupHueckoi dopmyaoit JI. Mykxepax
(DPPT'), ocroBannoit na cymmupoBanui 6eperoBoro H peue
ro NpHTOKOB K Bono3saGopy [4]. B coorsercTBHE ¢ 3701 dop
MYJI0H 6€peroBoii NpUTOK (N0 OTHOWIEHHIO K CyMMapHOMY i€
GuTy Bofosabopa) moxer GLITL BHIPaXKEH cjeayollnm ofps

30M:

20879
2050 -+ 117£"% )-8
raec Q¢ — wacth jiefnTa BoN03aGopa, o6YCAOBNEHHOTO GCPErOBHM NPH:

TOKOM K HEMY MOJA3EMAHX BOA, M%/4; So — NoMIKeHHE YPOBIs DOAH B BO:
AocOOpPHOM KOAOALE, M,

B=Qe/Q=

O6unfi neGHT rajepeitnoro HHGHUILTPAIHOHHOTO BOA0324
60pa, YCHJAGHHOIO TOPHIOHTAJLHEIMA N2PaJaebiibiMi CKBA
JKHHAMH, C YUETOM NEepPexBaTa NPHTOKA BOALI OT PEKH M CO
cToponnl Gepera MoxKer GLITh onpefieJien N0 COOTHOWIEHHIO

Qo= Q/(1—P), (2.48);

:E.;-: ?? onpeacasercs mo Gopmyae n. 13 taba. 2.1: p—no dopuyse

lpumep pacuera noapycsaosoro sonosabopa. das Bojgo-
cHalXenns 3aNPOEKTHPOBAH HH(HUILTPAUHOHHEI BOA03a60p,
cocTosiiMil H3 12 ropH3OHTANBHBLIX NapaJJeNbHBIX CKBAMHH
aanHoit nmo 20 M, nnamerpom 200 MM, 3aJ0XKEHHBIX Ha TJy-
Gune 5m ot ana peku. 'asepeiinas vyacts Bojgosabopa cay-
XMNAT Ans nepexpata OeperoBoro mnoToka nNOASeMHLIX Bun.1
MomHsocTh 10JPYCNOBOro BOAOHOCHOTO naacrta 10 M, Ko3d-
uupent ¢uavTpanun 50 M/cyT., raybuna Bojs B pexe (Me- |
MEHHBIT ypOoBeHb) — 2 M, NOHH)KeHHe YPOBHS BOAW S=—H—
—Hy=12—6=6 m.
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Il BrGopa ONTHMAaABHOrO BAPHAHTA PACTONOKEHHA IO
ONTAJIGHBIX CKBAMKHH, CTOHMOCTb COOPYXKEHHA KOTOPHIK
TARJIAeT OCHOBHYHO YACTh KaNHTAJOBJOMEHHR B CTPOH-
heTBo Beero Bojaosabopa, salaanM HECKOJbKO paceTonnmil
Munay cksaxiunami: 5, 10 u 20 m. Takum o6pa3om, HCXOA-
e panable: k=50 M/cyr.=0,00058 m/c; T=10m; H=
e l04-2=12 m; Hy=06m; [=20 m; ry==0,1 M; hy=5 u; 6=
b, 10 H20M: N=12,
B3 coorserctenu ¢ popmynoi n. 13 taba. 2.1 umeem™;
2m-0,00058-6-20+ 12
e 3.20.5 2
In +2F,,
0,1 (10 —5) (20 V202 + 16-10%)
= 0,324 (0,315); 0,535(0,495) u 0,733 (0,630) m3/c

coorpeTcToento npu 0=95; 10 n 20 M F,, =2; 12; 0,84 u 0,32,

Kak BriaHO, cOMHIKeHHEe CKBAMKHH CYLICCTBEHHO CHHIKACT
AeOuT BCero JIMHeNHOro psaa CKBaXKHH, 4TO OODBSCHAETCH
ysejuuennem HX B3auMoBaHAlHA (HHTepdepedunn). [To
opuyne (2.47) noayuum

2&,6“'9’

20,679 - 117-0,00058" 8.0 8
20,5
= 20.54117.0,55-4,47
OxonuarteJsHO cyMMapHas NPOM3BOAHTEILHOCTh BOAO3A-
fopa B cooTBeTcTBHu ¢ (2.48) pasna:
(o= Q/(1 — p) = 0,437 (0,425); 0,720 (0,667) u 0,988 (0,835) m*/c.
OnTuMa/bible pACCTOSHHSA MEKAY CKBAMKHHAMH [0 KHbLI

OuiTh BeIOpaHB NMyTeM MNPOBEAEHHS THAPABJIHYECKHX H Tex-
HHKO-3KOHOMHYECKHX PacyeToB no nisectnoit meronuke [26].

= (,258.

Fnasa 3. CTPOMTENLCTBO
FTOPU3OHTANBHLIX M NYYEBbLIX
BOAOSAEOPOB M APEHAXEN

1. Orkpbiteili cnocoB crpouTenscraa

JIuneifinule ropusonTanblbLle H JyyeBne BO-
Nosabopbl H ApeHa)H ¢ GOALUION AJAHHON BOAO3AXBATHOM

* B ckoOKax npHBescHH CKOPPEKTHPOBAHNHE BeAHUMHH Q, moay-
HCHHBIE C YYeTOM rHAPABANYECKHX MOTCPb HAMOpPA B CKBAMHHAX fle, OM-
pesesieannx no gopmyae (2.23).

135



HacTH CTPOATCS OTKPHTHM cnocoboMm c HPE,&BE[}H‘TE-"Ih
EEH]}HTHEM TpaHwed B CASAYIOIHX cyyaax. :
1. Tlpu 3an0Kerni TOPH3OHTANLHEIX COOPYIKeHH na I

ﬁmle, He npepuimapoued 5—8 M (npu Gonee raybokoM 3aik
WMEHNH 3aTPYAHEHO NpHMeHeHHe 3eMJIEPOHHBIX MeXaHHIMC
H CpPeACTB BOAOOTNHBA AN 34lIMTH OT MNpHTEKalouH
B Tpanilleio NOASEMHBIX BO). |
2. Ha TeppuTOpusX He32CTPOEHHEIX, a TaKiKe cBOGOHBL

OT NOA3eMHBIX KOMMYHHKauni (B CTECHEHHHX YCJOBHAX 34
CTPOIKN NPH 3aHATOCTH NOASEMHOTO NPOCTPAHCTBA KOMM)
HIKALLHAMH OTKPHITLIH cnocol cTPOUTENLCTBA 3ATPYNHEH HE
06GXOAHMOCTBIO «NOJABECKH» WM Aa)e NepekJaikH noja3eM
HEIX TpyGonpoBoAOB H Kabeneit).

BekpuiTHe Tpauued npH CTPOHTEALCTBE FOPHIOHTANLHEN
BOA03a6OPOB W ApeHa)keil BHIIOJHAIOT MHOIOKOBLIOBLIMI
(B TOM 4HCNe POTOPHLIMH) H ONHOKOBUIOBHIMH 3IKCKABATO
paMn ¢ npamol # obpatHoii Jonarami. Pexe npHMeHsIOTCS
KOBIIHM rpefipepHoro tHna H Aparaaiins, Kotopsie 6onee
NPHMCHHME AJ15i BCKPHLITHA KOTJOB NPSMOYTOJBHOH W KPYT:
JA0i Gopmul B nyrane®,

Cymecteensoit ocofGenHocTb0 CTPOHTENBCTBA B0OA03a060s
POB M ApenHaxell sBJAAETCS TO, YTO OHH, KaK NPaBH/I0, 32K
ALIBAOTCA B YCJOBHAX BOJAOHACHINENHHX TPYHTOB. ITO 3H4:
YATEJLHO YCJO0KHAET BeJieHHe CTPOHTeIbHEX pabot u Tpeby-
et 06513aTeIbHOrO KpenJjeHusl OTKOCOB HJH HX SHA4YHTEJbLHOTO,
YIONOXKEHHs Aaxe JJis TeX IPYHTOB, KOTOpPHE B CYXOM CO=
cTOSHNN O6GpylIeHHI0 He NOJABepXKeHu H B KOTOPLIX OTKOCHL
MOTYT A€DKATLCH NMOYUTH HEPTHHEHH!HMH b/

[lourn Bcerna B TAKHX YCJOBHAX NPHMEHAIOT OTKPHTHI
BOAOOTAHB nan ray6unxoe Bopononnmxenne. OTKPuITHI BO-
nooTAHB, Hanbojiee SKOHOMMYHBEIHA H npocTOil cnocob ocyue-
HUfA, NPHMENAETCS AJS FPYHTOB ¢ KOs(pduuHeHToM QuIbTpa~
uup Menee 2—5H M/CyT. H NipH rayOHHe 3aJ10KeHHs BOAO3a-
Gopa ne 6osnee 3—6 M.

CTpOoNTENIbCTBO TOPH3OHTANBHLIX BOA03a0OpOB M JpeHa-
Hell ¢ HCNONb3OBAHHEM OTKPHITOrO BOAOOTJHBA BeAeTcH Me-
TOAOM YKJAAAKH TPYO H (pHALTPYIONIEro rpaBHiiHO-Nec1aHoro
MaTepHasa Ha «noJike», TOT METOJ NpeaycMaTpuBaer npej-
BApPHTENbHO® YCTPONCTBO BOACOTBOAHON NMHOHEPHOH KaHaBhl,

Fe— 1

* Texnoaorns W OpranMsauus semaepoiinnx paGor no ycrpoiicTay
Tpanmefd H KOTHOBAHOB AAA YHNAJAKH BOAOIAXBATHON H BOAOCOTBOAMON
HACTH TOPH3ORTANLHEX BOaoaaGopon u - Apewadmed noapobuo wanoxena
B HOPMATEBHO-CAPABOYHON  # HAYIHO-TEXIMWEHON JINTEpaType, -Hanpu-
mep [40]. » saechk ne OcBeIN@BETEHR.
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10 KOTOPOI#l OCYLIECTB/IAETCR CTOK BOALI, GHABLTPYOULeiics
I3 rpynra, -

Jluneiinsie Tpanweiinpie BHIPaGOTKH BeAyTCs BBEPX 10
YKJIOHY ApPEHHl ¢ TAKUM PACYETOM, YTO YKJIOH TPaHIIEH OKa-
ILBAETCHA NPOTHBONOJOMHBIM HANPABJCHHIO ABHMKEHHA KC-
KuBaTopa. B navane tpanumen (BGJH3H Chbesla) ycTpaupa-
€TCsl BOpOnpueMHbIH 3ymnd aas cbopa GuasrTpyromefics
Il cTeKalouleii no yKAOHY BOAHL.

[Ipn orkputOoM BOACOT/NBE B HeycToiuuBHIX (B 480THO-
CTH, NALBYHHBIX) TPYHTax HHOrjJla NPHXOANTCH OCYILECT-
BASTL APEHaNKHYIO NIPHIPY3KY HHXKHEN YaCTH OTKOCOB W JAHA
Ipaniuen KPynHO3epHHCTHIM NECKOM M MEJKHM IpaBHeM, YTo
JalunulaeT OTKOCH OT ONJIBIBaNHuA U npeaorspaumaer cyddo-
SHOHHBIH Pa3MBIB H BHLIHOC MEJIKHX 4acTHL IpyHTa. 3ymuodu
Ans c60pa M OTKAaYKH BOALI BRINOJHAIOTCA B BHAE NPAMO-
YroJibROH HAK KPYraoil BapaGOTKH, Tie B FPYHT yCTAHABJIH-
BaeTCsl OTpe3oK nepgopupopannoii Tpy6u Aauuof 0,5—1,5 M
C necyaHo-rpasuiinoi o6euinKoii.

[1pn BuGoOpe cpencrpa samuTel Tpaniuen (KoTaoBana) OT
NPHTOKA NOA3EMHBIX BOJ CJACAYeT YYHTHBATh, YTO NPH OT-
KPBITOM BOZOOTJIHBE OCyUIeHHe NOCTHraeTcsl OTKAYKOH MH-
HIMaJLHOrO KOJTHYECTBA BOMKI, XOTs 00keM 3eMnsaHLiX pabor
HECKOJNILKO YBeIHYHBAETCA 3a cuerT BLIOOPKH JIHUIHETO KO-
JHYECTBA TPYHTa NOA NHOHEPHBIE BOAOOTBOANLIE TpaHUleH,
BOAOCOGOPHUKH H 3yMNQH.

Bosee HazexHBIM, XOTS H A0POrHM €NOCOGOM CTPOHTEND-
HOTO OCYyIUeRHA TPYRTOB ABAAETCA rayOnHHOE BOLONOHHMKe-
HHE ¢ NOMOLLLIO HTJIOMHIALTPOB U BOAONOHHIHTENLHLIX CKBA-
i, Mracduabtposhit cnocod npumensiercs npenmMyect-
BEHHO B OANOPOAHHIX TPYHTaX ¢ KOspduuueHroMm GuabTpa-
unu 1—50 m/cyr. Ipu nenosszonanun, nanpumep, yeTanoBok
tana JIMY jocturaetcs nOHHXKeNHE YPORHS M0/I3EMHBIX
BOA Ha ray6uny 4—5 M OT ocH Hacoca. B cayuae HeoGXopu-
MocTi Gosiee rayboKOro MOHHWIKEHHS MOMKET [PiMeHATHLCS
APYCHOE BOJONOHHIKEHHE C HCNONIL3OBaHHeM 2 (Hau naxe 3)
cTyneneli HraoguasTpoBs.

B caaGonponnnaemeix rpynrax ¢ kos(duunentom puant-
panyn 0,05—2 m/cyr. n nH3KOW BOAOOTAAue! A5 yCHIeHUS
sppexTa BOAONORUIKENHS NPHMEHACTCH BaKYVMIBI cnocob.
I1pu 31OM B 308€ TpyGuaToro GUALTPA B IPYHTe pa3BHBAET-
€ BaKyyMm (0 OM BOA. CT. n Gonee) ¢ NoMOILbI0 OTKAYKH
BOLB H3 COCAMHAIONIEr0 (QHJALTPHI KOJIJIEKTOPA 33KEKTOPOM.

[Tpn ray6une nonukenus ypoBus noi3emMnbiX BoA HA 6—
7 M HCHOJIL3YIOTCS YCTAHOBKH BAKYYMHOTO BOLONOMHMKeHHUS
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tTHna YBB npu urnoduavTpax ¢ necuano-rpasuiinoit o6enin-
KOil. B aTHX ycranoskax A/isi co3faHus YCTOMYHMBOro Baky-
yMa NpHMEHAETCA BOAOBO3AYUIHLIH 33KEKTOpP, KOTOpbI Beter
OTKa4Ky, raaBHbiM 0o0pasoM, BO3/lyXxa, BbLIACJAAIOIErocs H3

BOAOBO3AYIIHOH CMECH. |

[Tpn rayGune nonmnikenns ypous nofsemubix soa ua 10—
12 M HCNO/NB3YIOTCS! IMEKTOPHbLIE HIOMHALTPH, COCTOSMLHE
H3 ABYX KOJOHH TPyD; K Hapy:KHOH NOACOEAHNAETCA BOJO-
npHeMHbIH GHIBTP, K BOJONOABEMHON BHYTpPeHHEH — 9IKeK-
TOp, npeacrasasiomnii coboft Hacanaky u auddysop.

OGsbiunble OTKpLITHIE (COeHHeHHBIe ¢ atMocdepoit) Bo-
AONOHH3HTENbHBIE CKBAMKHHL NPHMEHAOTCA B BHJIE OTAGNbHO
CTOAULHX CKBAMHH HJM HX IPyni, B YACTHOCTH, JHHEHHLIX
paaoB. Bononounsuressibie ckBaxkKuisl Gonee sddexTHBHH,
4eM  HIAO(GHALTPH, B clyyae OOJBUIHX BOAONPHTOKOB
K TpahllesM (KOT/0BaHaM), a Takike HeOOXOAHMOCTH MOHH-
AMEeHHA YPOBHA nojA3eMHBIX Boj GoJsiee yem Ha 4—5wm. Oumn
IKOHOM HuHee H yaobuee, oco6eHHO NPH HEOGXOMHMOCTH OCY-
mieHHs tpauHlued (korsoBanos) GoJbUIOR NPOTSKEHHOCTH
H MJIOMA[AH, a TAKXe B CTeCHeHHBIX YCJOBHAX MNJOTHO 3a-
CTPO@HHBIX TEPPHTOPHIl, KOrfa npuMeHeHHe HriOHHALTPOBO-
ro BOAOIOHHKEHHS HHOT A 3aTPYAHHTENbHO,

BoxononusATenbHble CKBajKUHB 060pyayioTes ray6HHHbl-
MH IeHTPOO@KHBIMH HACOCAMH, B YaCTHOCTH, C MOTPYIKHBIMH
3JEKTPOABHraTeIAMH, BONONOABLEMHBIMI TPYyGaMu H GHALT-
paMu pasJHYHOA KOHCTPYKUMH NPH HeoOXOAHMOCTH C Mecua-
HO-TPABHHHOH OOCHINKOMH.

B ycnoBuax HeGONLMION MOUIHOCTH M NPH HEryyGoKoM
3ajeraHdd BOJONPHEMHON wacTH BOA03a0opoB H ApeHaXkei
OTKPHITHH cnocol CTPOHTEJNBCTBA MOMKET NMPHMEHAThCe 0e3
BOJOOT/IHBa H BOAONOHHMKEHHSA MeTOAaM# NOABOMHON pas-
PaGOTKH TPYHTA H YKAAJKH 3J1eMeHTOB COOPYIKeHHS IO Ypo-
BeHb rpynTOBHIX BOA. Taknm o06pa3soM, BO3MOMKHO COOpYKe-
HHe KaMeHHO-UWeOSHOUYHBIX, CTOGUHO-CBAHHBIX, PAKEBLIX
H APYrHX THOOB rOPH3OHTAJBHBIX BOA03a00OpOB W ApeHaKei,
OtkpsiTHil cnocoG cTpouTenscTBa (€3 BOJONOHHMKEHHA AACT
HanboAbLLIHA SKOHOMHYeCKHiT 3(h(eKT B rHAPOreoOrnyecKnx
YC/IOBHAX, XapakTepH3YOUHXCA HAJHYHEM XOPOWO NPOHH-
LaeMblX H A0OCTATOYHO OAHOPOAHBIX FPYHTOB ¢ DOJBLIIHMHU BO-
AONPUTOKAMH, KOrZla KayecTBo YKJIAaJAKH CJI0eB necyaHo-rpa-
BHHHOrO (uabTPa He TaKk CYLIECTBEHHO, Kak, Hampumep,
B c1aboNpoHHIAeMBIX TPYHTAX.

Onuum K3 HHTEPECHBIX TeXHHYECKHX peleHuii, paspabo-
TaHHbIX HA cTajHH pabounx ueprexed nucruryrom «Coio3-
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BOJIOKAaHaNMPOEKT» JAJaA BopocHaGenua Dartnip6aiicko
HeTHHOrO MECTOpPOXMAEHHA, ABJAACTCA NOAPYCIOBLIH Jyue:
BOfl BOjO3a6op, CTposULUiics OTKPHITLIM cnocoboM npsaM
noa Bojoii (pHe. 3.1). .
Jlyueroii BoposzaGop npeacraBaser coboit coOpaHALIH HE
Oepery GJIOK, KOTOPHIt COCTOHT H3 FOPH3IOHTAJbLHBIX TPy6ua-
THX 2- u 3-ayueBuiX (uabTpoB AaHHOK Mo 10 u 4 M, AHaAMET-
pom 219 mMm m uentpasbiolt Bogonoabemiofi TpyGul aHa-
merpom 530 mM. CorsacHo npoekty nponssojcTsa paboT,
CHA4a/1a BCKPHBAETCHA KOTJIOBAH A0 3allaHAoil rayOGuHbl i Bbl=
NOAHAETCA YNOJOJKEeHHe OTKOCOB H 3aUHCTKA ero AHa. 3ateMm
OIlYCKAIOT NoJ BOAY B KOTJOBaH CMOHTHPOBANHBIH paHee Jy-
uyepoll BO/03a00p M YyCTaHABJHBAIOT €ro B NPOEKTHOE M0JIO-
XKenne Ha OTCHNAHNLIN rpasuiinLii 6anker (nosywku). Ilo-
c/ié BuIBEDKH H 3aKpemnJieHHs YCTAHOBKH NMPOH3BOJHTCH 3a-
CLIMKA JIVYEBLIX JIpeH, OTCOPTHPOBAHHLIX rPpaBHeM, pasMepni
¢pakuuii KoToporo onpeaecasioTcss B 3aBHCHMOCTH OT Mexa-
HHYECKOr0 COCTaBa eCTeCTBEHHOrO TPYHTa W BXOAHLIX OT-
Bepernit nepdopauun Gpuasrposuix TpyO. Ilocae storo ocy-
HiecTBisercsa o6parHasd 3ackHKa KOTJIOBaHA MECTHBIM mecya-
Ho-rpasuiilHEIM TPYHTOM. 3aBepuiamollas oOmepaius — 370
Gypenue ckpaxKuusl auamerpom 500 MM u rayOuHOH 8 M, KO-
TOpOE OCYILeCTB/IAGTCA 4Yepe3 LEeHTPaJbHYI0 BepTHKaJbHYIO
TpyOy Bono3aboproro 60ka. 3atem B CKBa)KHHY OnyCcKaer-
csl BOLONONbeMHAA TPpy6a H HAcOC AJIA OTKAUKH BOMB HJH
obopyaoBanine A8 BOAONOADBEMA CH(POHHBIM CHOCOOOM,

2. Ycrposicroo BogocbopHbix Kamep {

Ha coopymxenue BoaocGOpHBIX Kamep Jy-
yeBbX BOA03abopos # Apenaxedt npuxoaures or 70 no 90 9
BCCH CTOHMOCTH CTPOHTEJbHBIX paboT B 3aBHCHMOCTH OT MX
rayO6unel # auamerpa. BonocOGopnbie Kamepbl OGeperosbiy
H 10APYCAOBLIX JIyYeBsIX B0103a00pPOB BO3BOAATCH HA Mpej-
BAPHTENBHO CIUIAHHPOBAHHONH NOBEPXHOCTH 3EMJIH H, ecJii
3TO HYXKHO, C MOACHINKONA TeppHTOPHH HAW jAaxe c obpaso-
BaHHeM OCTpPOBKOB (MbicoB). Bepxnue OTMETKH MOBEpXHO-
CTH TAKHX MOJCHLIMOK JAOJIXKHBI MPEeBLIATH MAKCHMAJbHbI
pacueTHhll ypoBeHb BoJAbl B BoaoToke (Hampumep,l % obec-
nevyeHHocTH) He menee uem Ha 0,5 M, a Takxke ¢ yueToMm Ha-
KarbiBanus soakbl. [Ipu coopyxenun soaoszabopa Bojopas-
AEABHOrO THIIA TAKOE Ke NpeBblleHHe Jo/KHO ObiTh obec-
neueno Hajl PacueTHbM YPOBHEM NOA3EMHBLIX BOJ.
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OnycKHbe KOJOALL CTPOAT H3 MOHOJHTHOIO HJH c6OpHO-
ro xenesoberona [23, 48 n ap.]. B xauecree onany6km mo-
HONUTHEIX KOHCTPYKIHI NpHMensAioT cbopuo-nepectasiyio
HHBEHTapHY0 onanyOky, TOHKOCTeHHble He/e3006eToHlbie
HTEI-060104KH, MeTa JIHYeCKyI0 AH60 AepeBAHHY CTAUHO-
napuyio onany6ky. [1pn cTpoHTe/NbCTBE ONYCKHBIX KOJOMLES
W3 cO6OpHOro Kese3obeToHa HCIONBL3YIOT OMOHOJHUHBAEM ble
Ha MECTe BEPTHKaJbHBIE naHesaH (npu GoJblIoM jHaMerpe
KONIOAIEB) WJIH FOPH3OHTAJNbHEE KOJbUA BHCOTON 1—2.5 M
(npi HeGOALIIOM AHAMETPe KOJOALEB). YCTaHOBKY COOPHLIX
HKene300CTOEHBIX 3JIEMEHTOB BHITIOJNHAIOT ¢ NOMOMIBIO MOMe-
IeHHBIX BHYTPH HJAH CHapy>XH KOJOALA KOHAYKTOPa H NOA-
MOCTel.

HapyXnyio noBepXHOCTb FHAPOH3ONHPYIOT A0 ONyCKaHuA

coopyxennil. Meraannueckyio rHAPOHIONAUHIO YCTaHABJM-
BalOT BHYTPH KoOJioAueB. TOPKPeT-rHAPOH30JANHI0O HAHOCHT
NO OUHLIEHHOH H NPOMETON NOBEPXHOCTH CTEHBl CHAONMM
C NpUMEeHEeHHeM lLeMeHTa Mapkn He HiKe 400 1o 3axBaTKam
noniocaMH WHpHHOH 1,5—2 M.
- Ilas oGaeruenust W uHTeHCHDHKALHH ONyCKaHnfd KOJOJ-
ieB (KeCCOHOB) NMPHMEHSIOT THKCOTPONHHE PYGaillkH, KOTO-
pHe npeicTaBAsioT coboii cNoli rAMHACTOrO pacreBopa, pas-
AeNAOmero HapyXxnyio NOBEPXHOCTb KOJOANA H TPYHT, UTO
SHAYNTENILHO CHH)KAaeT GOKOBOE CONPOTHBJACHHE ONYCKAHMIO
coopyXekus. THKCOTPONHEIN rannucTHifl pacTsop (cycnen-
3110) NOJAIOT B HAPYIKHYIO NMOJOCTb, 06Pa3yeMylo yeTynom
HOMEBOH YACTH BOKPYI KOJOJILA.

KauecTBo rAHHHCTHIX pacTBOPOB H caMoil MIHHM, npHMe-
HEMON AN CO3JaHHA THKCOTPOMHON pyGamIKH, AOJIKHO
YAOBNETBOPATL TPeOGOBAHHAM YCTONUHBOCTH FPYHTOBHX CTe-
HOK BOKPYr KOJIOALA B MEPHOA ero ONyCKaHHf, a TAKMKEe Mo-
CAEAYIOUIEro TAMIOHAaMXKa NoJIoCTH pyOaluKH.

O(PPEKTHBHLIM CPEACTBOM, YMEHbLIIAIOMIHM TPeHHe ony-
CKHOTO KOJIOZANA O FPYHT, CAYMHT FHAPABAHYECKHIl HAH THj-
pPONHeBMATHYECKHH (BOAA CO CXKATHIM BO3AYXOM) TNOAMMIEB
rpyura. [logaua 3a cTennl KONOANA KANOPHOM BOJAL H CiKa-
TOr0 BO3JlyXa yMmenbliaer tpenne Ha 20—25 %. Onnako stor
METOJL HENONMYCTHM, €CJH B npeaesaax npHsMul obpyuenus
HMEIOTCH NOCTOAHHHE NOA3IEMHLIE KOMMYHWKALHH H COOpY-
Kenud. Tlopawmne Boay nan cxkarthifi BO3JAYX HArHeTaTeND-
Hhle TPYGul pasmemalor an6Go BHYTPH CTeH KOJOANA. JH6O Ha
ero BHyTpenneil nosepxsHoctH. Jlnuna cekumii NOIAMBIBHEIX
T™PY0 cocrapaser 12—18 m. Hanop Boaw u gasnenne cika-
TOTO BO3jlyXa, KOTOPHIE NOAAIOT 3& CTEHBl KOAOAUA, ACHAKHE
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ObiTh B 2,5 pasa Gonplue rHApoOcTaTHYECKOro Hanopa (ypos
HA) NOA3EMHBIX BOA. ]

PaspaGoTky rpyHra B ONyCKHOM KOJIOAUE BeAYT HACYX
HJIH H3-TI0JL BOJAL C NOMOMILIO PA3/IHYHBIX 3eMJIepoilinaiXx Ma
UM, B OCHOBHOM 3kckasaropoB. HaunbGosswmee pacnpocrpa
HeHHe UMEIOT 3KCKaBATOPH ¢ rpefiepHbiMy paboyuMH Opra
naMu., Tunm u eMKOCTH rpeiidepa noabHpaOT B 3aBHCHMO
0T paspabarwiBaemoro rpyuta. PaspafarmBaior rpyatr B¢
H3besKaHue nepekoca KOJAOALA paBHOMEPHO MO BCeil MJIOoLLA:
JI ero AHa, ¢ OCTaBJeHHeM pacueTHLIX 30H onupanus (Oep:
Mul wHpunoit 1—1,5 m). |

B necyansix rpynrax OGoabiiofd BOAOMNPOHHILAEeMOCTH
a TAKMe NPH ONYCKAHHH KOJOAUEB A/ NOAPYCNOBBIX BOAOS
3abopoB, pacnoJIOXKeHHLIX B TNpelejaX akBaTOPHH BOAOTOKA
(Bopoema), pa3paboTKy FpyHTa yalle BCEro BHIMOJHSAIOT H3s
noi BoAw 6e3 BOACOT/IHBA H BONOMOHHMKeHHA. B sTux cay-
yafuX ypoOBCHL BOAB BHYTPH KOJOAUA MOAMEPKHBAETCH HE
HHYKE€ YPOBHS BOJLI 32 CTEHKAMH KOJMOALA (MM YPOBHA TPYHS
TOBLIX BOJ). Buinoadenne storo tpefoBanus npeaorspaulaer’
HAIILIB TPYHTA H3-NOJ HOMAa KOJOAUA, KOTOpPLIH aamyﬁnﬂl
ercs B rpyHT Ha 0,5—1 M. 4

boJsilioe pacnpocTpaHerde B CHALHO EU.EGHEEHHJ;EHHHI‘
TPYHT4X MOJIY4HJ MeToj paspabOTKH rpyHTa C NPHMEHEHHEM
ruapomexannzauuy. [Ipn sroM aas noameMa nNyJbiObl HE-
NoJb3YIOT KaK ruaposaesatopnsl (npu rayGuue no 1,5 M), Tag
H 3emnecocel. PasmbiBaor rpyHr ruapomonutopamu. [lpm
ruapoMexanHyeckom cnocobe rpyHT paspabarnBaioT OT NpH-
fIMKA TOJ BCACHIBAIOULHM OPraHOM 3eMJecoca WJH rHapose-
BaTopa, pacnoJOKeHiHoro B cepe/inte JIoWaAn Ala Koaoaua,
¢ NOCTENeHHBIM NepeMeulcHHeM CTPYH FHAPOMOHHTOPA K ne-
pudepHH, TAe ¥ HOXA OCTABJAIOT PacyeTHLIE OMOPHLIE 30HbL
Paspaborky Buinoausior caoamu no 5—10cm, obuasa ray-
OGuia BHEMKH MO Bcefi nioulagu AHA KOJOALA HAa KaMNAYIO
nocaaky ue npessimaer 0,5 M.

st yerpoiierBsa soaocbophinix Kamep rayGuuoit go 40 m
nocjae crneunanssHoro 000CHOBAHHA NPHMEHAIOT KECCOHHBIN
cnocold norpyeHusd, KOTOpHt B psaae cJyyaes oKaspiBaeTcs
Gonee 3¢ PeKTHBHLIM H IKOHOMHYECKH onpasialdbiM. IT0 OT-
HOCHTCHA K YCJAOBHAM TNJABBYHHBX M pa3HO3epHHCTHIX
IPYHTOB C BKJWYEHHEM BaAyHOB W JAPYrHX KpynHoobaomou-
HUX ropuelx nopopa. Kecconnas kamepa, pacnosoxKeHHas
B HHXCHEH 4acTH KOJN0JAUA, umeer pabouyio 4acTs, I'le Npou3-
BOAHTCA paspaboTka rpyura, HIJIO30BbIe ANMApaThl AJA Bhl-
paBHHBallHA JaBJeHHA, BO3AYXOCOOPHHKH M BO3LYXOBOIHI,
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Paboyee napnenne n o6beM CHKATOrO BO3AYXa B KeCCOMHON
KiMepe AoaAHBE obecneynBaTh ONTHMAJbLHEH peXx<um pabo-
11, COOTBETCTBYIOLLH NPHUATOMY cnocoly paspaboTKH rpyH-
ta, O6beM H naBaeHHe BO3JyXa AOJKIE TakiKe Y/0BJETBO-
urh TpeboBaHHAM TeXHHKH Ge30nacHOCTH, perJaMeHTHpYIo-
itm oOMeH BO3yXa B ONyCKaeMOM KOJIOALe, H CO3AaBaTh
YeJIOBHA, KOTOpPLIE He AONYCKAlOT HAMJILIBA TPYHTa MH3-NOA
OXEA KoJoAua.

PaspabaTmBaloT rpyHT B KeCCOHe MeTOJIOM THAPOMeXaHH-
JOUHH HJAH HAacyXo ¢ DpHMeHeHHeM 3eMJiepoHHEIX MeXxanus-
MOB M pyunoro Tpyaa. llpu srom B mobom cayuae npHHaMa-
I0TCA Mephl MO NpeloTBPAILEeHHI0 NPOPHIBOB BO3/AyXa M3 pa-
bouell KaMmepsl,

OaneM H3 yAauHBIX NPHMEPOB NPHMEHEHHA KEeCCOHHOIro
¢rnocoba CTPOHTEIbCTBA BOAOCOOPHHEIX KaMep JiyueBbiX BOJAO-
11160POB MOMKET CJYHHTDL YCTPOHCTBO WaXTHBIX KOJOALEB J1y-
Yesbix Bojosabopos B mewmaypeune Xpamu — lleGena, no-
CTPOCHHHIX ANA BoAocHaOkenua r. Pycrasu [4]. JKeaesoGe-
TOHHBIE IIAXThl KPYIJOro ceYeHHs BHYTPEHHHM JAMaMerpoMm
9,2 B ray6uHOl no 22 M ¢ noMolbio KeccoHa 6L Npoiije-
Hbl B aJJMIOBAANbHBIX rajeqHulX rpyHrax (Koaduuuenr
(puavrpanun 190 m/cyt.). McnoabzoBanne KeccoHa nosBoJu-
10 H30eXaTh JOPOrocTofiiliero H TPYAHOOCYILECTBJISEMOro
B JaHHHIX YCJAOBHAX BOAOOTJHBA M BojonoHumeHnus. Cxo-
pOCTb MPOXOAKH KeccoHa ¢ pyuHoit pa3paboTkoit rpyHTa Ha
saboe cocrapasaa 0,4—1,1 m/cyr.

Jas uHTeHCH(HKAUUH NOFPYIKeHHA ONMYCKHOrO KOJOAIA
(KeccoHa) KpoMeé YMeHbUIEHHs CHJ TPeNHs ero HapyKHOMH
NOBEPXHOCTH O TPYHT € NOMOWBIO NOAMBLIBA HJIH THKCOTpPON-
HOH pyOAalUKH, NPHMEHSIOT TaKMe NPHTPY3KY caMoil KOHCT-
PYKIWHA KOJOJAULA HJAH ero yraxehaenne. O6a npuema nosni-
AT A4BJIEHHE HOXKEBOH 9aCTH KOJOALA Ha T'PYHT H YCKO-
pPAIOT NPOXOAKY cTBOJIa. JIasi  ocyulecTBAEHHS STOro
MEPONPHATHA  WCNOJAB3YIOT  JONOJIHHTEJABHBIE  TPY3bI,
KOTOpbie€ YCTAaHaBJHBAIOT CBEPXY Ha onyckaemuil 6ok, Ha-
XOJIMT TaKXe NpHMEeHeHHe METOJl 3ajJaBJAHBaHMA KOHCTPYK-
ILHH B TPYHT C mOMOMbIO JOMKpaToB. Tak, npu ycrpoicTre
Jy4€BOro Apenaxa na npomnaomanke O6py6uoro n CraJe-
JIMTEAHOrO IEeXOB 3aBOJla NPECCOBHX y370B Gblia npHMeHe-
lla 3a]aBiAHBaKOLIan THApaBJHYECKAas YCTAHOBKAa, H3roToB-
JIEHHas HaA 9TOM e 3aBoje.

910 yerpoiicTBo GhJIO BHNOJHEHO B BHJIe CHCTeMBl THI-
PaBAHuECKUX AOMKPATOB, YCTAHOBJEHNHX Ha ynopuno# Gaj-
K€, KOTOpas NepeiBHraeTcs Ha paMKax no pureasm onoproi
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PaMbl, YcraHOBKa MNPHKPEMIAETCAs K TPYHTOBHIM aHKepal
BHINIOJIHEHHBIM B BHle KycTOB cBail. 3afasauBaiomee yCHIMl
cosiapaemoe gomkparom, pocruraer 400 v (4000 kH). C n
MOULLIO TAKOH yCTaHOBKH TpectoM «YKpruiapocneudynsd
MEHTCTPOli» GHJIO cOOpyMKeHO 2 KPYrawlX cene3o0eToHHE
KoJloAua anamerpoM 3 M, ToMIIHHOH cTeHkH 200 MM u BHl
COTOH KaMioro xoabia 2 M, MakckmajibHas NpoeKkTHaH
rayOHHA KOJOANUEB, KOTOpHE MOTYT GHIThb NMOCTPOEHE! TaKHM
cnocobom — 35 m. _

[locne sapasnuBanna ouepeHOro KoJabla ynopuyo Gals
Ky C JIOMKpaTaMHd OTKaTuiBajaW, ocsoboxiaan wMecro Aaf
MOHTaX¥a CAEeAYIOUIero KOJbla H ero CTHIKOBKH C Npenbiiy=
mwuM, 3atem ynopHaa GajiKa CHOBa Hae3xafja Ha KOJOJAELL,
W 3a/1aBJHBalEe NPOLOANKANOCh. OJJHOBPEMEHHO C NOMOLILIO
rpeiepa BEIHHMAJIH FPYHT H3 BHYTPEeHHE! NOJOCTH KOJOALA,

Suauntesnnpifi 3Qdexkr maer npumeneHue BHOPONOrpy-
KEeHHA IKe/e306eToHHBIX 060/04eK, KOTOpHie MOryT OHTh
BHIMOJ/MHEHH TOHKOCTEHHBIMH, MOCKOJBKY Heo0X0AHMOCTh
B yTs)KeJeHHH 3a cuer cobcTBeHHoro seca orcyrcreyer. aa
MOrpyKeHus TOHKHX JKe/e300eTOHHBIX H CTAJIbHHX KOJIell
NMPH COOPYXKEHHH MOCTOBHIX ONOpP, KOTOpHIe HAOupaloT u3
CeKUHH BmIcOTOH O5—8 M aHamerpom 2—6 M, HCNOAB3YIOT
HH3KOuacToTHbie BubGpartopsl. [IpumeHeHue npHHYAHTEALHO-
ro BHOPONOrpyKeHHs N0 CPaBHEHHIO ¢ OOBLIYHBIM ONYCKHBLIM
cnocoboMm yerpolictBa BOAOCGOPHBIX KOJOAUEB YMEHbIIAeT
CPOKH H CTOHMOCTb CTpOHTENbLCTBA B 2—3 pa3a. 3

Coopyikenne BoAocOOPHBIX KaMmep JyueBnlx BOf03a00-
POB H ApeHa)kell MeToJAO0M ONyCKHOrO KOJOAUA H KeccoHa |
HMEeT psaJ HeJ0CTATKOB, CBA3AHHBIX KaK C OMACHOCTbLIO fie-
PEKOCOB, 3aKJAHHHBAHHA # 3aBHCANHA KOJOAUEB, TAK H CO
CJIOMIIOCTLIO OpranH3saiun semnepoinnlx pabor B 3aboe.
B nacrosiiuee Bpems CyulecTByer pAA METOAOB BO3BeACHHS
IIaXTHEIX CTBOJIOB, KOTOpPLIE NPEeAycMaTPHBAIOT HX ycTpofi-
CTBO Cpasy Ha BCIO 3a1aHHYI0 riIyOHHY.

Haunb6oaee cospemenunmM, 3pdeKTHBHBIM H AOCTATOYHO
ONpoOHPOBANHBEIM ABAAETCA METOJ BO3BENeHHA MOA3eMHbLIX
COOPYKEHHIl ¢ npHMeHeHHeM «CTeHbl B rpynte» [23, 37,45].
On ocyuwiecTB/aseTCs NyTeM BCKPLITHA TPaHIUEH, CTEHKH KO-
TOPOH yaepiKHBaeT riaHHHCTHI pacrBop. Ilon ero samuToi
B TPaHuiee ycTanaB/JHBAIOT apMaTypHble KapKachl, 3a/iuBae-
muie Geronnofi cmecnio, [Tocsne snbpupoBanus GeToHa, ero
CXBATHLIBAHNS H JIOCTHMEHHA NPOEKTHOH MPOYHOCTH OCyule-
CTBARETCR BLIEMKA rpyHTa H3 obpasoBasuwencs BHyTpeunned
noaoctn #H GETOHHPOBAHHE HHHLIA,
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AnasorHuHo  yCTPauBaAIOT . WAXTHBLIH CTBOJ NO METOAY
KOJLUEBRX TpaHmednsix npopesedt (npumenserca Bcecoroa-
mum obwexnnennem [uapocreucrpoit Muusuepro CCCP):
KoJblleBas TpaHuies fojg YCTPOHCTBO CTEHBI COOpYHAercsH
¢ NOMOULBIO CTAHKOB yAapHO-KaHATHOIO WM JApPyroro Buaa
fiypenusi. Bece ocrasbHbie onepauun Mo OETOHHPOBAHHIO
NoJi TAHHHCTHIM PacTBOpPOM, paspaboTKe TPYHTa BHYTPH
KOHTYpa CTeH OCYLUeCTBJAIOT [0 METoAYy <«CreHa B rpyu-
Te»,

HeckoabKo OT/HUaeTcd OT NpeAblayllero MeTol «CeKy-
uinxest cpaft», Takke mnpuMeHennwiii ['mapocneincrTpoem,
Jjecs yerpoHcTBO AXTH OCYLIECTBJAIOT NMYyTeM YCTaHOBKH
OGypoHaOuBHEIX cBalt B aBa rana. BHavane ¢ LIAroM MeHb-
IWHM AHaMeTpa CKBaXXHHBI BO3BOAHTCHA KOJBUEBOH paAjg
Cpaf, MPOMEXYTKH MEeXAYy KOTOPLIMH 3aTeM NepeKpeIBaloT-
¢y HOBHIMH cBasmH. B pesynbrare obpasyercd riayxasa Bo-
joHenpouunaemMas crenka. Bsammuoe nepekpoiTHe cBaf
cocraaser okoao 0,3—0,5 m, uTO rapaHTHpyer NPOYHOCTh
i HeMpOHHLAEMOCTh CThIKAa Mexay ceasmu. Bce octansnpie
olnepagHyi BHOONHAIOTCA aHAJA0THYHO.,

Meron Tpanmefiisix OyponaGHBHLIX CTEHOK OBl ycnell-
no onpofoBaH NpH yCTpoiicTRe JiyueBOro [ApeHa)a [Lis
CTPOHTENBHOrO BOAONOHIKenHs B KoToBane Kueackoit ['3C
[4, 41]. 3aeck B ycaoBHaX BOLOOOHIBHEIX KPYIIHO- # CpeAHe-
1epHHCTEIX MEecYaHBlX oOTJAoXKeHHi p. [uenpa ¢ yposHem
NoA3eMHBIX BOA Ha raybune 2—3 M OT NOBEPXHOCTH 3eMJIH
fia yCTAHOBJEHa KoJbliesas Kpyraag OyponabusHas
creyka rayonnoi 25 m, nuamerpom 5,5 M u roauiHnoi 0,6 M,

Bypeline cKkBa)KHH BeJoCh YAapHHM cnocoboMm ¢ yaane-
liHeM mopoasl H3 3abos 3pAHGTOM H CaMOBCACHIBAIOUIHM
HacocoMm ® 3amuTOf CTeHOK OT OOpYINEeHHS TAHHHCTHIM pa-
cTBOpPOM H3 OEHTOHHTOBOH TIJHHHEI NJ0THOCTBIO okojso 1,1
m/cM?, 3arteMm BHNoOAHsAOCE GeTOHHpPOBAaHHE TpPaHIUIEH C MO-
navefi B Hee LEMeHTHO-necyaHoro pacrteopa. [IpoyHoCTb
Getronuoit kpenu Ha 80-e cyrkm jgocturaa 250—320 kr/cm?,

Hanee ¢ nomouibio NOABEMHOr0 Kpana ¢ OaapAamu OwlJa
paspaboTana BHYTPEHHAs MOJNOCTH WIAXTH H 4Yepe3 Ka)(able
2 M MO BRHICOTE YCTAHOBJICHH Aene300eTOHHLIC KONbLUA e-
CTKOCTH, 8 TaKXe BLINOJHEeHO GeToHHpoBaHHe AHuua. Pa-
Gornl mo pa3pafoTke rpyHTa B LIAXTe BEJHCh HACYXO MOJ
3alHTON Y)Ke HauaBuierocs ray0OHHHOrNO CKBaXHHHOTO BO-
nononukenns, Coopymenne mwaxrTs npojgosxkanocs 4 mecq-

a, CTOHMOCTE BO3BECIACHHA 1 M AJAHHBI CTBOJIdA COCTaBHJ/JA
690 pys.
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Oco6oe MecTo 3anuMaeT yeTpoicTBO IWAaXTHHIX KOJIOA

CTH WHpOKoe pacnpocTpanenne noayuyuau crankm KIHIE
(KonaTesin waxTHwWx KoJojues), pabounii opran KOTOPH
npeacrasaser coboit wHekooOpa3sHoe BHHTOBOE YCTPOHCTB
NO3BOJIAIOIEE KONATh KoaoAubl aunamerpom 1 m. Oaunosp
MeHHO ¢ paspabOTKO#i rpynTa H NOABLEMOM €ro Ha MOBepX:
HOCTh 3€MJIH BeAeTcs OllyCKanue Xejne300eTOHHHX CeKUH
KOJIoALEB BhicoTol 1—1,5 M.

3. Mpoxoaka ropm3iOHTaNLHLIX
PagManbMeIX CKBAXMMH Ny4Yyesbix
eofo03abopos MeTofoMm NPoOAaBNMBaHNHS

I1pu ycrpoiicTBe pajnaabHEIX CHCTEM TFOpH-
SOHTAJBHHIX CKBaKHH GoabuinHCcTBAa nocrpoeHHulx B CCCP
H 32 pyGexoMm ayyeBHX B0OA03a6OpPoB H JApeHa)Kell nmpuMme-
HEH METOJ npojAaBJiHBaHHA B BOAOHOCHHH naact paboueil
KOJMORKHB TpyO [4,26,28,30 u np.]. Ocymecrsasercs mMeron
C IOMOILBIO CMAPEHHBLIX IHPaBJAHYECKHX JOMKpPATOB, yCTa-
HOBJICHHHEX Ha Hanpasasioweil pame. YcuJana ot 10MKpPaToB
nepenaiorcs npojaaBJiHBaeMol Tpybe uepes HaXXKHMHYIO
nanTy (6aJKy) H ABA XOMYTa, 3a)KHMAaIOUHX ee. [Ipoaasan-
BaNHe BHINOJHACTCS 3BeHbLAMH TPYO, YCTaHOBAGHHBIX MEMKAY
aomkparamiu. IlocaenosarensHocTs Onepaunit NpH NPOXOAKE
CKBAXXHH TaKHM MeToAOM cJheayouas (puc. 3.2):

VYKlajKa 3sBeHa npojaasiuBaeMoi TpyOGbl B HanpasJsiio-
HIVIO paMy H ero npHMKpeiJieHHe K TOpLY panee sanaBjeH-
HOT'O 3BEeHa;

POAIaBAHBANKE YJOXKEHHOTO SBEHA B IPYHT Ha paccro-
filNe, paBHOe JUJIHHE X0/1a WITOKOB IOMKPATOB;

epemeLente WTOKOB H XOMYTOB B HCXOJHOE NOJOKenHe |
C NOCAGAYIOIUHM 32XKHMOM NpojaaBaHBaeMOl TPy6u XOMy-
TaMM;

CMelierne npojaas/iHBaeMoro spena TpyOGu eule Ha OAHH
XOM;

BO3BpalleHHe WITOKOB JIOMKPATOB M XOMYTOB B HCXOJHOE
NONOXEHHe, YKJaJKa HaXXKHMHOro narpy6ka M 3a)KHM mnar-
py6Ka XomyTamm;

CMellleHne npojaaBaHBaemMoro 3seHa TpyOH Ha NAHHY
X0Aa IITOKOB JOMKPATOB, YKJIAAKa NocheAyiomero 3BeHa
npoaasaneaemoil TpyGul B HanpapJafAONLYI0 paMy H €ro npu-
KpenJaeHHe K TOpUy NpPEeALAYIIEro 3BE€HA ¢ NOBTOPEHHEM
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10*

Puc. 3.2. MNocneposarensuocts paboumx onepauwd npwu
npofasnuBatMm PUNLTPOBLIX TPYSG B rPYHT M3 WaXTe AYYesOro
eogosabopa [gpenaxa)

! — ynoprstd Opye; 2 — dOMAPAT; 3 — HAMCUMKAR NAUTR; 4 — XOMYT:
§ — zaeno npodasausaemod tpybsl; 6 — ropeny npedwdyujezo ua APo-

dagryaaesusix aaenbes TpYOe; T — nanpasAgioiquld narpybox (Kondyxs
TOp); 8 — HAMUMHOL BcnOMO2ATEAbHUIE narpyHox
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Beex onepaunwh, Peawnus npoaasinBanHA nepejaaercs npo
THBONOJOMKHOH CTOPOHE WAaXTH NOCPEACTBOM JdepeBAHHOMN
ynopuoro Gpyca (6ankn). ,

B GonbliuncTee cayuaeB NpPoOXoaKy Beayr ¢ BEHOGOpPOM
rpynTa B 32000 YacTH CKBaXHHB, YTO B 3HAYHTEJLNO
Mepe cHuxkaer JOO0OBOE COMPOTHBJIEHHE MPOAABJIHBAHNIO
Fpyur B BHjie winama (nyapnsl) noja AeficTBHEM ruapocTa
THYECKOro Hanopa (nepenaja Mexay YpOBHEM TIPYyHTOBbI
BOA H OCbLIO TOPH3OHTANBHOH CKBAMHHBLI) TMOCTYM2E€T M3
naacra B wnamosaGopubie OTBEPCTHS Hanpasasoued 6ypo-
BOil rOJIOBKH, KOTOpOii o6opyayercs nepsoe sseno 1py06. [a-
Jee ImaaM Nnoji AeHCTBHEM TOTO e AaBJeHHs No ChneuH
aNbHEM INaMOBLIM Tpy6am, yCTAaHOBJEHHBIM COOCHO C OC:
HOBHBIMH NpPOAABAHBaeMHIMH, cTexkaer B waxrty, [locae
OTCTON OH OCeAaeT Ha JAHO, OTKYAAa B Npouecce nNpoxXoak
CKBAaXXHH NepnoanvYeckH paspabaThHBaercs uw nojaercd na
nosepxnocts semyan. Konnuectso necyano-rpaBuiinoi cMecH,
NOCTYNAaei ¢ KaXA0ro MeTpa CKBAXKHHBI, B 3aBHCHMOCTH
OT TpanyJOMeTpHYeCcKOro cocrasa rpyHToB, cnocoGa npos-
XOIKH, KOHCTPYKIHH HanpaBaAfiiolied TOJOBKH H pasme-
pa ee wmaamosaGopHeiX OTBepCcTHH, Koaebjercs B npeje-
nax 50—600 n/m paunsl npoxoakn. Yem Goasume orGH-
paeTcsi TPYHTa vuepe3 HanpasafdOWyi0 TOJIOBKY, T.e., ueM
Gonplle N0 pasMepy M uHCAY uIamo3aGopHbie OTBEPCTHA,
TeM HHTEHCHBHEE MPOXOAWT npouecc nNpojaBanBanni
Tpyo. f

PaGotel no yCTpoRCTBY TOPH3OHTAMNLHLIX CKBaXKHH BI:-I*i.
NONHSIOTCH €O CNelnasbioil pafouell NAOLIAAKH, T/1e MOH-
THpyeTcs 06opynoBanne, HeoOXoARMOe IS NPOAABARBAHNS,
a TaK)Ke BCNOMOTATENbHOE, B MACTHOCTH: JIOMKpaTHas ycra-
HOBKA € HANPaBAAIOWHME HAMHMHBIMH H YNOPHLIMH NpH-
cnocobaeHnAMHE;, HAaCOCH JIA OTKAYKH BOJH, NOCTynalouleil
cO MJaMOM; NPHBOAHHE, THAPOMONHTOPHLIE W JIPYyrHe Me-
XAHH3MBI A8 BHTEHCH(HKAUHH NPOXOAKH C MPHMEHEHHeM
LONOJHATENEHO K NPOAABJAHBAIOUIEMY BpaulaTelbHOTO BO3-
NeHCTBHA HAa TPYHT, BpaulaTeJlbHO-NOCTYNATENBHOrO, yAap-
Horo, BHOGpoyAapHOro, BHOPAUHOHHOrO, THAPOMOHHTOPHOrO
W Ap.; MONTaxHan JECTHHLA, FPY30NOABEMHOE, BEHTHIMAILH-
OHHO® H APYyroe pcnomoraresbnoe obopynosanne.

Pa6ouasi naomaaka BHIOOJAHAEGTCS H3 MeTaJNJHUYECKHX
HAR AepeBannbx paMuuix (6aJ0uHBIX) KOHCTPYKUHA € Ha-
CTHNIOM, HMEONIHM OTBEPCTHS /N9 CJIHBA B OTCTOMNHK mija-
MAa W OTKAuKK n3 nero soau. Pafouas mioulagka MoKer
GLiTh BLINOJHEHa NOBOPOTHOMN, YTO NMO3BOJIAET BECTH NpOjaB-
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Anpanue 0e3  mepegranoBKH MOHTAXHONO 06GopyroBanus
UyTeéM NOBOpOTa NAOWIAAKH OT OAHOrO Jy4a K ApPYromy.

Mouraxupie paGorhl B WaxTe BHNOJHAIT ¢ NPHMEHEH H-
CM rpysonoawmeMuoro o06OpynOBaHHA, YCTAHOBJEHHOTO HA
NOBEPXHOCTH 3€M/ly Hal OroJIOBKOM WIAXTH  (MOABeMHbIE
KpaHH, JedeiKn) u CPeACTB MaJjioil Mexanu3amuu (TajH,
pebenkn, 610kun) ua pabouefi naowanke. [lpu Goabuwoi
r1yOnHe WIaXTe MatepHaabl u 0GOpyNOBaHHE MOAAIOT MO
CIELHANBHOMY BepTHKaAbLHOMY MOHTaXKHOMY Kopoly aubo
yCTanaBauBaoT AH(PTOBOE YCTPOHCTBO,

Aaa npoaapauBaius TPy6 HCHOAB3YIOT I'HAPABJIHYCCKHE
PeBEPCHBHEIE JOMKPaTHl (C NpsMbIM H O6paTHHIM  XOJ0M
ToKa), cosaaiomwne ycuane ot 100 1o 500 r Ha ogun M-
JuHAp, ¢ xoxoM or 900 ao 1500 mm. [Ipu crpourennscrse
OOJBUIHHCTBA KPYNHBIX JyueBux Bogosabopos B CCCP
npuMenensr goMkpatel mapku I'JT 170/1150.

3BeHps MPOAABIHBACMbIX FOPH3OHTAMBHLIX TPYD COELH-
HAIOT NOCPEACTBOM CBAapKH, pe3bOB uan 3axpatoB (ue-
koax). IlnnHa 3eeHbes MoXer KoJgeGarbes ot 1 mo 2.5 M.

[1poxojaKy rOpH3OHTANbLHBIX CKBAXKHH BLIIOJHAIOT ABY-
MA OCHOBHBIMH cMOCOOaMH: NPOJABJHBAHHEM B FPYHT ca-
MHX QHABTPOBLIX TPYO HAH YCTAHOBKOI Hx B peaBapHTeb-
HO TIpOAiaBNI€HHBIE B TPYHT obGcanubie Tpyos.

[Ipoxoaxy ropHsoHTaNbHBIX CKBaXKHII NPOAABJIHBAHHEM
B rpyat Quabtpos (puc. 3.3,a) npuMEHsSIOT NpeHMyLLecT-
BEHHO B PA3MO3EPHHCTHIX MeCUaHO-rajJeuHbXx FPyHTax Kpyn-
Hoeteio 0,5 Doy, <50 MM 1 ¢ KO3(DdHILHEHTOM HEONHOPOJI-
Hoct m=>2. Ilpu srom ¢uabTpoBHe TPpyGm noabupaiorcs
C YUeToM HX NPOYHOCTH, KOTOpas JA0JMKHA OLITH AOCTATONM-
HOM JJI51 BOCTIPHATHS YCHAHA OT JOMKPaToB, B cBA3M ¢ 3THM
TpeboBaNHeM CKBAXHOCTb PHILTPA AOMKEA GHITH BOIMOXK-
O MeHblIel (ne Gonee 20 %). Ilpu noabope duabTpoB ao-
CTAaTOUHOH npoyHoctH (pHe. 3.3,0), rae Majonpounsiii mo-
PHCTHIH MAaTepHas 3aKMIOUEH B KOJIbIEBOM npocTpancrae
nepopHpOBaHNbIX TPYO, AAHHE METOA MOMKET NPHMEHATh-
C H B OJIHOPOJIHRIX NMECYaHblX FPYHTAX, B TOM YHCJIE MEJKO-
JEPHHCTHIX B MAaJOBOAOOOHMALHBIX (MOPHCTHIT MarTepuan
MOKeT OBITh Takke MHOTOCJIOHHBIM) . DTa KOHCTPYKILHS Ha-
IOMHHAeT KOXKyXOBble (PHJABTPLI, HCMOAb3YEeMble B OOBIYHREIX
BEPTHKANBHEIX CKBaXKHHAX,

IIpoxoaKy ropr30HTANBHEIX CKBAXKHN C HCNOJB30BAHHEM
oficaausix Tpy6 (pHc. 3.3,8) ocywecTBafiOT B MeJIKo3ep-
HHCTBIX TCCHAHBIX, CYNeCUaHBIX M CYMNIMHHCTHIX TpyHTAX,
4 TaKXKe B CAyyae (GHALTPALUHOHHOK HEONHOPOAHOCTH rpyH-
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Pue. 3.3, Cxemut ocHoBHMX cnocofop ycrpolcTsa ropM3o
CHBAMHH

a — npodasAusanue guasTpossix Tpyl: 6 — npodasausanue ussTpossix TPYOS
ROABEHLIM MEAKOSEPHUCTHM JANOANUTEAEN; & — ApoxodKa cxsaxux ¢ obicadxc
2 — TO OKE, © YCTPOICTOOM APCNONO-2paBudnO2o (uisTPa MeTOOOM Haumea: |8
PuasTpoasie TpYOm;  — waamosas tpyba; 3 — sudpomonuropnas rpyba; 4 — of
radxas Tpyba; §— necwano-zpasudnsil uaetp (uAu cofaned nopucresd e
pLiaa)

TOB Mo AJnHe ayuya. [Tocae ob6canikH CKBaXKHHB H YCTAHOBKE
¢buabTpoB obcasubie TpyOul uH3BJAEKAIOTCH. ITOT cnocol
14€eT BO3MOMHOCTL B 3@BHCHMOCTH OT COCTaBa rpynra HeC
noJb30BaTh pasHoobpasHble (QPHABTPHL TOHKOCTEHHLIE
cTajJbHHE, B TOM YHC/€ ¢ MPOTHEROKOPPO3SHOHHBIM TNOKPHTH
eM, nJIacT™Maccopnie, acHecrouemMenTHuie, roivyapiuue, necua
HO-TpaBHilHBe, B3 NOPHCTHIX MATEPHAJNOB U T. A

Onnofi B3 MoandHKaLui MeToaa ABAAETCA YCTPOHCTBL
necuano-rpapnithoro GHJALTpa NyTeéeM HaMbiBa  necualo
rpaBRiiHONR Maccw p KOJblleBOE NMPOCTPaHCTBO MexXAy obcan
Hoit ¥ ¢QuabTpoBolt TpybGamu (cMm. puc. 3.3,2). Oanaxo erd
HEeAOCTATKOM sBafercs Gojbluan cJoxnocte pabor, cBa3an
Haf € BO3MOMHbiM BO3HHKHOBEHHEM TPYAHOCTER no H3BJE
uenno obcanunx Tpyo.

s otBojla rpyHTa OT 3a605 rOpH3IOHTANLHON CKBaMXH
HiLl, KAK yXe yKa3hBanioch, OJHOBpeMenno ¢ QUIALTPOBHMH
W o6cainbiMu TpybaMu Ha NEpHOJ NPOXOAKH yCTaHaBJHBA-
erca uulamoBas Tpyba, Mo KOTOPO# TPYHT ¢ BOAOH BHHO-
CHTCSl B 1IIAXTHBIA KOJNOJEI, OTKYAa B NOcAeAyloilleM yaaus-
ercs.

YnnorHenue KONBLUEBOr0 NpOCTpancTBa MEXAY MJAaMO-
BOH W sanapnuBaemoil Tpy6aMH OCYUIECTBJSETCH ¢ NO-
MOILBIO CNellnasbHoro caabHuka (pme. 3.4), cocrosulero
n3 nabopa pe3sHHOBHIX KOJIEL MPAMOYroJdbHOrO HAH KPYrao-
ro CeyeHHusl, pacnoNOMeHHbIX MEeXAY CHHMAIOUIHMH HX Me-
ranJii9ecKHMH aanuamH, KOTophe CTAruBalTces GoJaTtamu.
ilo mepe cpaGoTKh canbHuKa G6GoATH NOATATHBAKOTCHA, W
nocTETaeTca yniotrHenue, BosMoXHO ncnojib3oBanue ym-
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Puc. 3.5. Howmcrpykums ynnor-

HeHMA Mewgy NPOARABNMBACMb-
Mu TpyGamu B BMge dNACTHUHOR

PE3IHHOBOH MaHMerTw

JOTHHTENS B Buae pe3unoBofi mamern («daprykas), Ko-
ropas NpHKHMAercs K NPojaaB/IHBAEMBIM Tpy6am rpyHTOM
H THAPOCTATHYECKHM HAMOPOM TPYHTOBOH BOALI, a TakKike
BCIeACTBHE 3J1aCTHUHOCTH CAMOro MaTepHajia — BbICOKOKA-
uecTsennoft pesunws (puc. 3.5). OAHaKO Takasa KOHCTPYKUAA
paboTaeT TOJbKo B OAHOM HampaBaeHdu (B cTtopoiy mpo-

Nag/iHBaeMbl X

TpyG) B MOITOMY NMPHUMEHAETCs NPH HCNONbL-

J0BAHHH METOAa npoAan/jiuBaHus 6e3 obcanuux TpyO, Koraa
yIJOTHAIOUWMN CaJbHHK BBITATHBAETCH JHIUL MO HanpasJje-
HHIO NPOAABJIHBAHUA.

B uHauajie ppOXOAKH CKBaXXHH CHHMAOT 3araymky co
BCTPOEHHOrO B CTeHKY IIAXTHl Hanpasiasioulero narpyobka,
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BEPABNAIOT B pero HANpasiawoulyio 6ypoByio roJloBKy ¢ I
HEWM 3BCHOM TpyG B NOA JABJEHHEM NPOTHIKAIOT fHCT 3Ke
34, KOTOPLIM 3aKpHT HANPaBJAsIOMHI NaTpyboK cHapyXi

Amepuxkanckuit merop (meton JI. Pewnes) npoxo)
FOPHSOHTAJLHEIX JIYYEBHIX CKBa)XHH 6e3 ux obcaiku noi
YHJ WHAPOKOe pacnpocTpanenne 6aarofaps cBoefl npocte
A AOCTYNHOCTH. YCTPOHCTBO pajHaJbHHEX APEH OCYLIeCTB)
€TCH NYyTEM MNPOAABNAHBAINHA B TPYNT 3BeHbeB (DHILTPL
BHINONHEHNLIX B Buae nepdopupoBannbx Tpy6 AnameTpr
100—500 MM ¢ Tomuunoi crenku or 5 ao 20 mm. Cxpal
HOCTh (PHALTPOB H3 YCNOBHA HX NPOYHOCTH OrPaiHHIHBALCTI
15—20 %. INepdopauns Tpy6 npunnmaercs Kpyrjaoi M
wenesoii. Ilocneaniol ayuwe BunoanaTs meroaoMm ¢pes
poBaiips (Menee JKeJaTeJIbHO aBTOTEHHON HJAM APYrof pé
KOl ¢ 3auncTKoil cTeHOK TpyG), Kpyrayio — csepieHuel
Has npeporBpaulennss 3aGMBKH (HABTPOBHIX OTBEpPCTH
MEJKHMH YaCTHUAMH TPYHTA UM NPHAAETCS KOHYCHOCT
¢ pacmmpennem pnyTpn Tpybu. Munumanbwnas wHprna np
peseil Npu lilesiepofi Nepdopaliy ¥ MHHHMANBHHEI AHamMer
OTBEPCTHH Npp gPyraoi nepdopaunn Kpome rpanyjiomerpl
YEeCKOr0 COCTaABa TPYHTOB onpejie/fieTcs TaKXKe TOJLIHHO
cTenkn TpyOn w KoJqebaercsi or 3 no 10 mm. Jdauna npopé
seil o6nuno cocrapaner 30—150 mm.

IIpumepom ynaunoii NpoXoaKH rOpH3OHTAJBLHBIX CKBA
WHH JIYYeBHX BO03a60DOB METOAOM NpPOAaBAMBAHHY 0@
ofcankn Tpybamu $BAsSIeTCSi CTPOHTENBCTBO TOJOBHBHIX BO
no3abopuuix coopyxenuit ropoaa Pycraeu B I'pysun [
3nech, B Mexaypeuve Xpamn — JleGena, p6Iu3n neperH)
Huan Myranwno, no npoekty HHCTHTYTA «['pyarunpoBo/ixoas
nocTpoeno 7 nyuepuix Boaosabopos ofuiefi NpOHSBOAHTE D
nocteio 1,8 M3/¢ poaw. BoaochHophuie xenesoberTonune max
TH BHYTPeNHHM nuaMmeTpoMm 5,2 M n rayGunoit 22 m obopy:
nepansl 7—10 ropH3OHTANBHLIMA AYYCBEIMH APEHAMH Kals
nan, NHAMEeTp aAyueBLX CKkBaxnH — 200 mM.

Jlyuesnie Bojiozaboprl 3a/103KeNE B aJJNIOBHAJALHLIX Fa
JEYHAKOBHIX TpyHTax, Kospduuuent GUIALTPAILHH KOTOPHIA
COrjlacHO HAHCKaHHAM CcOCTaBJAsier opHenTHpopouno 190
M/cyT. [panysioMeTpHYECKH COCTAB IPYHTOB XapaKTepH3y-
ercss Kpynnoctbio ¢ppaxunii Dy, =0,25—25 MM 1 Dsey, =
=20—50 mwm, (ppaxunit Kpynnocrbio Goaee 100 mm conep-
wutca 10—17 %.

CTpouMTeNBCTRO  IYYEBHX BOA03a00OPOB  OCYIIECTBIEHO
. Crnenynpaeaennem Ne 571 Mocrorpecra Munucrepcrsa
tpancnopruoro crpounrenccTsa CCCP, Tlepemit Bogosabop,
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Puc, 3.6. TapensyaTwi 3aTBOP

il — SAROPHOY YeTPOUcTa0s & Topye wiaamosod rTpybe (& waxte); 6 — bypoaan eo-
AOGKR € TPemA WagMmosabopHuMu OTeepcTUsMu: | — TapeAswarmi sarsop; 21—
uasrpogas Tpyba; 3 — waamosan Tpyba; 4 — waaumosabophle oreeperiisi

pacnoJoXennbj ya nesoM Gepery p. Xpamu, 6bia NI0OCTpPOeH
ente B 1965 r. Tlpu ero coopyxennn 66110 npoiigeno 5 jgyye-
BhIX TOPH30HTANbHLIX CKBaXXHuH obwen anuHoi 84,2 M. Mak-
CHMaJbHas JJIHHAa NPOXOAKH cocTaBmaa 21,5, MHHHMAaJb-
Hasi — 7,2 m. Ha AByX JyueBHIX HanpaBJeHHAX NPOAABHTL
TPyOH He YNanoch, TAK KaK Ha NMepBLIX e MeTpax Npoxoj-
KH OHH OHJANH moBpexiaeHsl u 3arayinens, [lpumnocs no-
NOJHHTENBLHO YCTPOHTH TPH Jiyda yepes pesepBHbLIe THe3aa
BTOpOro sipyca obumedi paunoii 49,2 m (13,5; 20,5; 15,2). O6-
lulas gnuHHa 5 gyuefi Bonosabopa cocrasuaa 133,4 m.

Ilpn npoxoake snyueBmx apen BTOporo Bomoszabopa 3sa
TPH ¢ MOJAOBHHOK Mecana Oba0 npojaaBaeHo 7 JyueBhHIX
puasTpos obuieit pnwunoit 1425 M, T.e. NPOXOJAKY ylaloch
OCYLeCTBHTL B JBa C JIHLIHHM pasa OLICTpee, 4yeM Ha nepBoM
Bojo3abope, Yckopenue npouspoiacTea pabor obwsacHsAeTCs
AaNbHEHIIHM yCOBEpPINEHCTBOBAHHEM KOHCTPYKIHI 6YPOBRIX
rOJIOBOK, SaNOpPHLIX, CAJbLHUKOBLIX H APYTHX YCTPOHCTB,
YAYUIIEHHEM TEXHOJOrHH paboT, BO3POCHIHM ONLITOM CTPO-
nrTeneli. XOpoulnji pesyabTaT Aajo NpuMeHeHHe OypoBOf
rOJIOBKH C 3aTBOpPOM-IHOEpOM, YCTANOBJEHHBIM Ha [HJaMe-
BOi TpyOe B maxre Boposabopa. (puc. 3.6). OrcyrcrBue
3anopHOro yCTpPOHCTBA B caMoil 6ypOBoi FOJIOBKE NO3BOJNIIO
YBEJHIHTD NMPONYCKHYIO cnoco0HOCTL ee BHYTPEHHEel MoJo-
CTH, B CBSI3H C 4eM BHIXOJ lJaMa pe3ko Bospoc. Kpome Toro,
YTIPOCTHJIOCH papalinBanle ayyeBhx GuasTpoB. OnHaAKO NpH
BCTpeue Jiyda ¢ FMHHHCTHIMH NPOCJOAMH TaKO€ yCTpPOHCTEO
BLIXOAHNO H3 cTposi, OYpoBas roJIOBKa 3aKyNOpHBAaJach
IPYHTOM H €€ [pHXOAHJIOCH OUAHIATE TPYAOEMKHM cnocoboM,
B stom cayuae uenecoo6pa3nHo HCNOAL30BATb THAPOMOHH-
TOpHYIO TPY6y ¢ 3aTBOPOM-KJIANaHOM, NO3BOJASIOWYIO JEFKO
OYHILATH BHYTPEHHIOW MN0Ja0cTh OYpoBOH roJ0BKH, JauHa
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NMPOXOAKH Jy4eBHIX CKBaXXHH BTOpPOro sojosabopa cocraBH-
na 10—40 M. Bpurana no npoxoAke CKBaxuH COCTOANA H3
4 pabounx 1V—VI paap. (6puragup, cBapuidK, MOTOPHCT,
noacoGubiii), Ilpy HOpMansHOi oprauusauuu paGor u Guaa-

FONPHATHBIX PPYHTOBBIX YCJIOBHAX NMPOH3BOAHTENLHOCTD NPO-

AasauBaHua cocrasiana 55 m 3a 10-yacosyio paGouyio

CMEHY.

Tperu#t nyuesoft Bogo3abop Gulsl COOpYIKEH HA MPaBOM
Gepery p. Xpamu, 3a 2 mecaua BuNoAHeHA npoxoaka 8 ay-
UeBLIX CKBAXKHH (7 p HHXHeM spyce). Jluue B 0HOM ciyyae
npou3oues peskHi H3rud Hanpap/ieHHA NPOXOAKH CKB&MNH-
Hibl BBEpX, H JiyueBas CKBaxuHa npuMepso B 30 M or Bojo-
cOOpHOM WAaXTH BLILLJIA HA NMOBEPXHOCTL 3eMJIH MOL YrAOM
50° k ropusonrtanu. Apapusa Omisia nuxkBuAHpoBaHa obpat-
HbIM H3BJeueHHem TPyO W GeTOHHpOBAHHEM TOJIOBHON 4acTH
ayua. [Moesie storo Guisin 3apepuieHsl # paboTel MO NPOXOA-
Ke JIyYeBHIX MOPH30OHTANbLHALIX CKBAMXHH 4YETBEpPTOro BoAO3A-
6opa, ¢ OKOHYAHHEM KOTOPLIX 3aBepUIeHO CTPOHTENLCTBO
nepsoft ouepenu roJOBHBIX COOpyXkeHuil Bogonposoga Xpa-
mu — Pycrasi. Ha stom BonosaGope Bce nyuepnie ApeHil
yAaJnoch NMPOJIONKHTE B NEpBOM sipyce,

[1pu coopyxennn yerpeproro Jyuesoro Bogosabopa Gnl-
Jla JOCTHrHyTa caMman GoablIas AAA TAKHX ycaoBuit AJHHA
npoxoaku — 48 M. CTOHMOCTb ceMH JyuYeBbX B0L03abopos
cocraBuya okono 2 mau, py6. (1,9 mau. py6. crpourenshse
paGotni; 259 Toic, pyb. — MmoHTaXKHble paborsl; 120,3 THIC,
py6. — cTouMOCTh OGOpyHOBAHHS).

OnuT crponTe/nbeTBa JAydeBnx Boaoszabopoe B Ipysun-
ckoit CCP nokassiBaer, 4To YCTPOMCTBO 3THX COOpYMKEHH{A
B KPYNHO3EPHHCTHX BOAOOOH/BHBIX PPYHTAX (/1aXKe ¢ BKJIO-
YCHHSAIMH BaJyHoB) metoiom Pennes moxer GbiTh BHOJHE
ycnemnsiM, AHAJOrHIHBIM CMOCOGOM MOCTPOCHLI MOYTH BCE
KPynHbleé OTeuecTBeHHbie Ayyessieé Bogo3abopu (B TOM uHC-
ae, Hanpumep, B Yde). Onuaxko, HecMOTps Ha INPOCTOTY
H HaJeMHOCTh, AMEPHKAHCKHI METO/ MNPOXOAKH TrOPH30H-
TaJIbHbIX CKBAHKHH He MO3BOJIAET ¢ MAKCHMAJILHON TOYHOCTBIO
YYHTLIRATE OCOOEHHOCTH reo/Ioro-JAHTOJMOTHYECKHX YCAOBHH
B CTBOpE KaMJOro Jiyua, 4yro Haubo/ee BaXKHo B cjaydae 1o-
BCEMECTHO panpocrpafeHioi miaxoBofi HEOAHOPOMHOCTH
rpyHToB. Kpome Toro, 3T0T METOJ HENPHMEHHM B MeJKo3ep-
HUCTHX TPYHTAX C MaJio# cTeneHnlo HeoaHopoaHocTH. B Ta-
KHX YCJOBHAX BOKPYr puALTPOBHX TPyl NpH npokavke BO-
noszabopa He ofpasyercda JOCTATOYHO KayecTBEHHLIA ecTecT-
BeHIIblil mecuaHo-rpaBHiiHblE o06paTHblft GuALTP,
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Puc. 3.7. Komnnewt mexanuwimoe fAns npopaenweawws TpybGodmnerpos
maneix nyveesx scpolabopos

a — obwud sud perawoaxu; G — nanpasisouias 20A08xa npu npoxodxe ¢ ofcad-
Heiml TpybasMy o KAPKACHO-ETEPXuesold GuasTp; 8 — SaX6aT6-MyPTei: | — cudpo-
HENTUARKUONNAR peTanoexa; ? — zpysonodresnce yerpoicreo; 3 — godonodwes-
Hiuk; 4 — gudpadAuveckuld domxpar

HUnctutyrom «lOxHHHUTHM» (H. 1. JKykos, 1O0.T. Epe-
MEHKO) paspa0oTana pHBeHTapHas yCTaHOBKA ANA NPOKJal-
KH TpyGuaTeXx (PHALTPOB MaJLIX JYYeBHX BOA03a6OpPOB Me-
TOAOM npoaaenuBanns [18]. Komnjexc mexanHaMoB coCTo-
HT N3 THAPABJIHYECKOTO JMAOMKpaTa, HanpapJsilOLLEro M
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OMOPHOrO YCTPOHCTB, THAPOBEHTHAALHOHIBIX H TPY30MNOAH-
eMHbIx Tipucnocobienuli (puc. 3.7,a). Pa6ora Bumonnser-

cs eqeyiouumM o6pasom, CHavana CHHMAIOT METAIHYLCKYIO

3arVIyIIKY C NaTpyOKa-KOHAYKTOPA, CTOSIIEr0 B CTeHKe [FaXT-
HOr0o KOJIoAa, BCTABAAIOT B HErO PE3HHOBYIO YIIOTHHTE/AbL- |

HYI0O MaHXeTy C HANPABJAAILEH roJOBKOH, KOTOpOii 06Dpy-
MOBAHO NepBOe 3BEHO MpoKAansiBaeMuix GpuabTpos. [Tocaen-
HHe B 3aBHCHMOCTH OT FPYHTOB HMEIOT BHJ epdopupoOBaHHEIX
TPYO HJIH KapKacHO-CTEPXKHEBHIX (VHIBTPOB € MPOBOJIOYHOI
OOMOTKOH, KOTOpHie TMPHUMEHSAIOTCA NPH npoxonake ¢ obcal-
HLIMH TpyOamu (puc. 3.7,6). 3arteM 3BeHbs (GHIABTPOB ycTa-
HABJIMBAIOT TOYHO B HANPABJAIOUIEM YCTPOHCTBE H LEHTPH-
PYIOT COOCHO C THApPABJAMYECKHM UMJAHHApoM. B rpyHr npo-
HABAHBAIOT BCIO KOJOHHY (QHALTPOB, 3BeHBA COEAHHSIOTCH
CelHaNnbHBIMH 3aXBaTaMu — mydramu (puc. 3.7, 8).

[Ipumenende ykasaHHbIX MeXaHH3MOB OCYILECTBJEHO Ha
ONBITHO-NPOH3BOACTBEHHBIX MaJIbIX JYy4YeBHX Boxo3abopax
B 3eprocoxose Mansiuckuit u xosaxose um. XXII napruii-
noro cwesna PocroBekoii obaactu, Ilo oraenbHuM onepa-
HUAM TEXHOJOTHYECKOro mnpounecca NpoBefeH XPOHOMETPaiK
NPOJOJIKHTEJIbHOCTH Onepanui, KOTOPHH nokasaa, uT1o
IpoLece YCTaHOBKH (PUALTPOB MO BPEMEHH MEHbLIe MPoLoJ-
JKHT@JIbHOCTH CTPOHTENLETBA IUIAXTHOrO KOJIOALA H COCTAB-
afer 2,5—3 CMEeHH!. :

Ananornunass AOMKpAaTHAs YCTAHOBKA JAJA NPOKJIALKH
FOPH3OHTANBHBIX Jy9eBBIX QHILTPOB H3 BePTHKAJLHBIX CKBa-
K Oe3  yuactasi uesoBeka paspadoraia g nNpuUMeHeHa
B Benrpum ans ycrpoiictBa Maabix Jy4eBLIX B0A03ab0Opos
Ha p. Hynaii (ronoBHbie coopy:kenus OyAanelITckoro ro-
pOJCKOro BOAONpPOBOXa Ha ocrpoBe Maprer) — puc. 3.8
3nech NOMKpaTHas YCTaHOBKAa ¢ GapafaHOM — <«laKeToM»
TpyOOhHALTPOB ¢ Lie/eBoll nepdopauHed ABTOMATHYECKH
NpoKJajbBaja B BOJAOHOCHLIH FOPH3OHT JyYyeBHe (QHABTPH
janHOi 10 30 M. e

Liseiinapcknii meron (meron. I. ®enbmana) npumens-
eTcA B caMbiX pasHooOpasuelx rpyHrax. B uacrHocts,
B MEMKO3ePHHCTHIX M OAHOPOAHBIX FPYHTAxX C KPYIHOCTHIO
dbpakunii rpynra Deyy, <0,05 MM u Ko3(puuueHTOM HEO[-
Hopoatoctn n<<2. [lo sToMy MerToay B Takoil XKe nocjaeno-
BATEJLHOCTH, K&K H MO aMepHKaHCKOMY, BHayaJie oCylecr-
BaseTcsa npojasiansanke obcaaHuix TpyO (npeumyiecTsei-
1O Ha pe3pbe). 3aTem noc/ie H3IBJEUEHHA H3 HHX LIJAMOBLIX,
THAPOMOHHTOPHEIX H APYrHX TPy, yCTAHABANBAIOT KOJIOHHH
TpyOGuaTex GUALTPOB, KOTOPHIe NOAGHPAIOT TAK XK€ KaK A4

= &
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Puc, 3.8. Houcrpywumus manoro nyuescro sogolafiopa s Bewrpuw
G — KONCTPYRYUA Ayweso20 sodosabopa; 6 — JOMKPATHAR JeTaNOSKa

TOPH3OHTA/ILHEIX BOJ03a00OPOB (JpeHaXsa) W BepTHKaJbHBIX
ckpaxcun (cMm. ra. I). Ilpu s1oM no anune nyua Moryt GuiTe
yeTanoBJens TpyfuaTeie GHALTPH, WMEIOLULHE pasnbLie BOAO-
NpHEMHBIE W BOMO3aXBaTHbie XAPAKTEPHCTHKH, YYHTLIBANO-
1lHe H3MeHeHMWe TPYHTOBHX YCJOBHH MO JIJHHE NPOXOAKH
ayueBnix ckBaxun, Ilocae yeranoBku (puabTpoBHIX TPYO,
coeannaeMeX Ha pessfe, cBapke HAH My(dTax, H3BJEKAIOT
obcaauuie TpyOp (B AajbHefnIeM OnM MOTYT GHITh NOBTOPHO
HCDOJABL30BAHE AJifi NPOXOAKH JPYTrHX JIYHEBBLIX CKBaMXHH
H BoposabopoB). [logobno ¢punvTpoREM Tpybam B amepH-
KaHCKOM Mertoje, oOcajgnme TpyOH BOCHPHHEMAIOT 3HAYH-
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Puc. >.9. PaBouan nosoporvas nnoujafgka nyyYesoro sogosabopa

I — onopreiii Gpye; 2 — domkpar; 3 — pama doskpara; 4 — onopwas pama; §—
HAAPAEARIOWAR; § — onapusld Karox; 7 — OnOpHAR nAaTa

TesqibHLe (QWILTPOBLIE HATPY3KH, MOITOMY OHH HMerT 60/b-
Wy TOALHHY cTeHok —8—15 mm u nuamerp 150—450 mwm.

[Tpumepom oTeyecTBEHHON MPAKTHKH NPOXOAKH FOPH3OH-
TAaNLHBIX PajHajbibXx CKBAXHH C Henojas3osaHuem obcapn-
HHXx TpyG sBAsieTcA npokaajgka 4 JydyeBbIX APeH ONLITHO-
NPOH3BOJACTBEHHOrO Jyuesoro Bojgosabopa cCHCTEMbl BOAO-
nonmkenuna na crpoutenncrse Kuesckoit ['IC [4, 41]
TopusonTaabHbie CKBaXKHHB SaKNajWBajM Ha raybune
11,5 M or Bepxa WIAXTHOro KOJOALA, HA O M MOA YypOBeHsh
noA3eMHKIX BOJL.

[Ipoxoaky Benm B cpenne- § KPYNMHO3EPHHUCTHIX OAHOPOL-
HhlX MEeCKax, COCTABJAAIIUKX aJJIIOBHA/BHLIE OTJ0XKeHHA
MouHoCcThio okono 20 m. Brauasie B rpyHT OblJIH npojasJie-
et obcagupie TpyOu awamerpoM 219 mm ¢ ToauwuHol cre-
nok 9 mm. IlposasnuBanue ocymiecTBiasijiy ABYMA clapen-
HeIMH ruapaBandeckumMu aomkpatamu mapka L 170/1150,
YCTAHOBJMEHHLIMH a4 NOBOPOTHOMR pabouel naouiagke (puc.
3.9). Konouny obcanusix Tpy6d Habupanun u3 oTpesxkos tpybd
ANKHOH M0 2 M, KOTOPHIE COeAHHANH eKTpocBapkod. [lpu
napaeyenun obcaaHeix TPyOG Mx paspesalin aBTOreHHOM pes-
KOfi, mocJie uero KOHIBl OTpe3kos Tpyb 3auduianu H Topue-
BaaK Ha TokapHOM crtaHke. OTBOA msama, NOCTYyNaBilero
B uramMo3alopHuie OTBEPCTHA Hanpasaswileld 6yposol ro-
JOBKH, OCYIIECTBJASANN M0 KOJNOHHE WAaMoBuiX TPpy6. as
HHTeHCH(pHKAUKH NPOXOAKH MHAPONOAMBIBOM H YNPABJIEHUNA
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$4TBOPOM HENpaBJsIOUIER rOJOBKH HCNOJBL30BAJN THAPOMO-
nuTopHyio Tpyo0y.

B camom nayane npoxoakn Ans nNpoOHBKH OTBEpPCTHA
b OypoOeTonnoft Kpenu [axTHl AOMKpatraMu pPasBHBAJH
papaenre no 10 7. Ha nocheayioliux craausix NPOXOAKH
YCHIHSA NpojaBaHBanus Bo3pochu ao 18—30 v, uworna no-
cruraan 45 1. [lpr unrencupBoM pasMuiBe rpynTa B 3a6oe
CKBAXKHILI H YBeJHYEHHH BHIHOCA UI1aMa JaBJieHHe CHHKAa-
an 20 20 1. C Kaknoro Merpa AJHHB CKBaXXHHH BHIHOCH-
Joce okosio 0,4 M? mecka npu KONCHCTEHUHH NYJALNH 'fe—/s
H ee pacxoje B cpeanem 4 a/c.

[lo sasepwennn nponasnubanust o6cafumix Tpy6 M H3-
BJACYEHHS KOJOHH WJTaMOBBIX H THAPDOMOHHTOPHHX Tpy6 BO
BHYTPEHHIOI0 TMOJOCTL CKBa)XHH yCTaHaBJHBaJH TpyOuaThe
(PUJIBTPHI C KAPKACOM H3 CTAaJbHLIX NepoOpHPOBAHHEIX NAaT-
PyOxkoB anamerpom 114 MM ¢ tmensiMu WHpHHOA 3 MM H JUIH-
noit 100 mm. TpyGuarme kapkacw GbiaH 06MOTaHBI AaTyH-
HOM npoBosounOll ceTKoli ranynnoro cevenus. Ha onnoit ns
CKBaX{HH OBIA HCNOJb3OBaHA ABYXCAOiinasi 0o6MOTKa BHiH-
JIdCTOBOH CeTKOil ¢ siueiikaMH BHYTpeHHero cjos 2,8 mm
li BHeIWHero — 1 mm.

Bceero 6ui10 060pysioBano 4 JyueBHIX CKBaMHHBI L/IHHOMN
29,6, 9,6; 9,7 n 39,3 m. Jlanna o6cannmix Tpy6 npu sTOM Co-
Crasasna cooteercrBenno 30,2; 99; 10,1; 39,7 m, a u3sJe-
YeHnux Tpyo6 23,7; 9,4; 9,5; 38,3 m.

Ha ycrpoilctBo Bcex ckBakun Gpurapoil ns 4 uejosex
Omjo 3atpaueHo 4 mecsua, CKOPOCTb npojlaBiHBaHHA CO-
craBasna 3,8M B cMeHy, CKOPOCTb H3BJIEUEHHS! 06CaLHBIX
1py6 2,1 M/u. CTOHMOCTB NPOXOAKH onpejejiena B pasamepe
40 py6. Ha KaX ARl MeTp AJHHEL

CywecTsyior pasanuune MOAH(PHKAUHH MeTONa npoaas-
JIHBAHHA, paspaboTaHHbie B OCHOBHOM 3a py0eiKoM, KoTo-
PLie OTIHYAIOTCS OAHA OT APYroil Kak TeXHOJOrHel npoxoj-
KH, TAK H npHMeHseMbM 06GOpyaoBaliHeM.

3anaaHorepMaHCcKuii MeTOa NPOXOAKH FOPH3OHTaJBHBLIX
ckBaXXHn (mertoa ¢upmm «Ilpoiicar») spasercs MOAH(HUK-
poBanHEIM MeToaoM DeabMana M OTJHYAETCH OT HEero TeM,
NTO NECYaHO-TPABHAHBIN (QHALTDP HAMBIBACTCH THAPOMEXAallH-
1€CKHM cnocobom (cM. puc. 3.3,2). Tak, Jayueshie Boj03a-
6OopH ropoACKOro BOAONPOBOAA  3anajHoro bepanna
NOCTPOEHH YKA38HHLIM METOJIOM NyTeM NPOAAB/JAHRAHNS B BO-
AOHOCHBIH njact o6cannuix Tpy6 nuamerpom 368 MM ¢ Toa-
WHHOM cTeHKH 9 MM 1 GHALTPOBHIX TPYO AnaMeTpom 190 MM
C TONMMHOH CTEHKH 4 MM H NPOCEYHO-BHTANKHON nepdopa-
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unell npu ckpaxuoctn 25 %. Koasuepoe npocrpaHcrso me-
Ay Tpybamn Obio 3anoJiHEHO TpaBritHOH Maccoil ToJaulH=
noit 8,5 mM. Pasmep ¢pakuuii rpasuiitnoro ¢puiabTpa cocran-
s 2—4 MM, BOAOHOCHLIHi MAacr npeacrasjeHn NecyaHbiMH
rpyntaMy ¢ Dsy =0,6 mm. 3

MeToa npeABapHTESLHONO HIH OAHOBPEMEHHOrO MPOAaB-
JUBAHHA B BOJOHOCHHIH MJAaCT TOJCTOCTEHHBIX o0cafHLIX
Tpy6 paspaboran u npumenen 8 CHIA P. HebGoancnunim, O
HMEET HeCKOJbKO BAPDHAHTOR H [0 TEXHOJIOTHH NPOAABJAHBA-
Hua panoMunaer meronn PasnHea m @ensmana, AHANOrHY-
nniit Merox npumesed I'. ®@annu B ABcTpun. 31ech B Kaue-
CTBe HamnpasJsiouiedi 6yposBo#l roJIOBKH HCHO/JAL3YIOT TOJICTO-
CTeHHEIH CTaJbHON HAKOHeUHHK — HOMK anamerpom 130 mm
H GuabTpoBbie TpyOsi cKBaxkKHOCTBIO 15—20 % u npopessi-
MH pasmepom 9X40 mm.

B Benrpuu npumensiorT BHAOH3MeHEHHBI Meron Pannes,
yCHJeHHbBIH ruaponoimbisoM. OCHOBHAs 4acTh JYueBLIX BD-i
Nno3ab0poB, NMOCTpOeHHAA 3ITHM METOAOM, HAXOAHUTCHA B H0-
aune p. Ilynaii. HMssecren cayuaii, Koraa Aq ;fn::Tpauemm‘j
CKOIVIEHHsI BaJiyHOB Mepej HanpasJfiolled roJoBKoi npo-
AapiaupaeMelx TpyO ¢ nosepxHocTH 3eman 6uia npobypena |
BepTHKaJbHAsl CKBaXXHHa auamerpom 219 MM, paspyuius-
Hiaa B TPyHTe YIJOTHEHHYIO JIHH3Y.

B I'/1P npumensiemulii meros Pannes HaMeHeH TeM, uro
wnamoBas Tpyba He coeAHHeHa ¢ HanpapJsOUENd roJ0BKOH,
a4 ycraHosJgeHa B (uabTpoBoil Tpybe na pojsHkax. 1o [03-
BOJISET MepeMeIarh ee B MPOoAOJLHOM Hanpas/eHHH H TeMm
CambiM peryJHpoBaTh NocrymjieHue wjiama. B rpydr mpo-
AaB/iBaloT (puasTpoBhie TpyOH, clenannsie U3 ocoboit cra-
JW, KOoTOpas He nojBep)eHa Kopposuu, Ins obecneyeHus
Jyuliiero BHIHOCA Menkux ¢pakuuii rpynta H oGpasopauus
eCTeCTBEHIIOr0 necyaHo-rpanuitHoro (GHABTPAa BOKPYr CKBa-
MHii B OYpOBYIO TOJIOBKY NEpPHOAHYECKH MOAAIOT CHATHLIA
BO3AYX noid napieHHem 6—7 aTH, YTO 3HAYHTENBLHO HHTEH-
cCHpUUAPYET NPOXOAKY.

4. UuTeHCHDHKAUMA NPOXOAHM
ropM3OHTANbHLIX CKBAMMH NY4eBbIX
Bogo3abopoB W gpeHawed

Meton npomasanBanua AsaseTcAa Hanboaee
NPOCTHIM H He MMpelycMaTpPHUBAeT HCMOJb30BAHHA CNelHab-
Horo oGopynosanusa (kpome nomkparoB). OxHako B pslle
venoBHi oH He ofecneuynBaer [AOCTATOUHO HHTEHCHBHYIO
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10UNYI0 NPOKAAAKY TOPH3OHTAJIBHBIX (UIALTPOB Jyuenbix
osabopoB u apenaxeit. JIas nuaTeHcHpHKAUUH NPOXOA-
I CHBAKHH, PaspyWeHna NJAOTHBIX H KPYNHBIX BKJAOYEHHIT
Ipynra nepex Hanpasasolleli TONOBKON, nOAMepKaris
ﬂl‘:.ill-llll:l"l TOYHOCTH NpPOKJAAAKH TPyO6, Jayumero popmuposa-
NI ecTeCTBEHNOro necyaHo-rpasuiinoro oopatHoro GpuiabTpa,
KA I0YeHns 3acOpeHHs BHYTpPeHHel NOJOCTH NMIJIaMOBLIX,
' PuirnTpoBux Tpy6 H Hanpasasiouleli FOJOBKH NPHUMEHAIOTCA
- fleayoutite cnocoOsi:
| FHAPONOAMBIB CTPyeil HamopHO# BOAB, KOTOpAas Mojaer-
£l OT BLICOKOHAMOPHOrO Hacoca M0 YCTAaHOBJIEHHON BHYTPH
KOJOHHLL IIaMOBHIX TPYO rHApoMoHHTOpHON TpyGe;
nojaya ciKaToro BO3JyXa OT KOMMOpeccopa, 4To BMecTe
¢ pojpoit obecneyusaer OGojiee HHTEHCHBHOE paspyllerie
fpynta nepea Hanpasasiolneit OypoBofi roJoBKOH H BHHOC
nama;

Bubpoyaapuoe, BUGPALHONHOE HIH yAapHOe BO3AeHCTBIe
Il KOJNIOHHY NpokaaabiBaemuix TpyO, AeficTByollee OTAe/Nb-
IO IIH COBMECTHO C HX MPOJAABJAHBAaHHEM B TPYHT;

BpallleHHe KOJOHHBI NPOKJIaJbiBaeMbiX B rpydT Tpyl HJH
10/IbKO Hanpasaswole 6ypoBoit ronosxy, uro obecneyusa-
¢T HHTEHCHQHKAUHIO MPOXOAKH H TOAAEPKAHHE TOPH30H-
TAALHOCTH HanpaBJIeHHA NPOKAaAKH TpyG6. ITH cnocobul Mo-
'YT APHMEHATLCA HE TOJIBKO B KAayecTse NOMOAHAOIIHX Me-
PONPUATHI, HO M BHIMOJHATH OCHOBHYI0 (YHKIHIO, KOria
fipolaBaHBanHe ABAAETCH JIHUIL BCIIOMOTaTe/bHHIM CpPEACT-
BOM, a TO H BooOie orcyTcTByer. BO3MOXHO Takke KOM-
IVIEKCHPOBaHHE 3THX MEpPONnpHATHil, NPH KOTOPOM OHH MO-
IyT COueTaThCA HJH JaXke HCNOJL30BAThHCH BCE BMecCTe,
Il TOM 4HCJIe ¢ NPOJaB/inBanHeM,

['mapomexanugeckuit ¢cnoco6 NPOXOAKH FOPHIOHTANLHEIX
CKBAKHH OCHOBAH Ha OOGpa3oBaHHE B TPYHTE [epej HANpas-
JAfiollell roNIOBKOM KaBepHb! H/H PasylJIOTHeHHON 304, YTO
CHHMaeT JIoDOBOe AaBjeHHe MBHKEHHIO NPOKJALLIBACMBIX
1py6. Kpome storo, obrekas ko/iouHy TpyG mo ux HAPY -
lIOli TOBEPXHOCTH, CTEKAIOWIAs K LIAXTHOMY KOJIOALlY BoOja
Co3laeT BOAAHYI0 «pybawiky», KOTOpas BBIMOJHSIET poas
CMA3KH H CYLIECTBEHHO CHHXAeT OOKOBOE CONpPOTHBJACHHE
TpeHus TpyO O rpysr.

B srom cnocoGe npHMEHSIOTCH Hanpasasiomue Gypose
FOJIOBKH, paloTaioulHe HA MPHHUHNE THAPOMOAMBIBA H HC-
0/1b30BAHHS TATOBOH PEakTHBHON CHABI BOAsHOIN CTPyH, Ha-
NpasJIeHHOH B CTOPOHY, NPOTHBOMOJIONHYIO ABHMKEHHIO npo-
KJ1ansiBaeMuXx Tpyo.

11—940 161



Puc. 3.10. Teneckonwueckwi GHIBTP ANE THAPOMEXAHMYECKOH
KNagKkH B TPyHTE

a = KONCTPYKYUR; 0 — cXeM@ COOPYMENUR Auneinod dpenst ¢ OayMms Teaccxan
MECKUMU UuALTPOMU; 8 — Ayveaci sodosalop ¢ TeAECKORuUMECKuUMU PuaLTRAM
| — sncdoumnme cexyuy; 2 — xopayc: 3 — yenrpupyroujee xoaeno; 4 — duadpa
Mol 5 = sAacTuvnan nodxaadxa ¢ npopesamu; 6§ — xaanam; 7 — wacadxa; 8 — d
PaRusuTeAN GoldenXenus; 9§ — cexyus Tpawwen, w3l xoropod eederca npoxodx
10 — reseckonuneckue tuaerpe; 1l — rpyba a8 nodavu pabowed sodw u OTRAN
Ku nodsemnod eode; 12 — AYALROOTEO0RWLE 6ui; 13 — Kopnyc Koaodua
croaxune; 14— rereckonuseckue Quanrpoy; 15— rpybei dan nodayu paboudy
godu; 16 — nacoc

M. @. Xacuunm npeanoXeHa KOHCTPYKILHSA pPasABHIKHBI
TeJiecKonkyecKux Tpybuatmx ¢uasrpoB (pue. 3.10,a), ko
TOPLIE NOTPYKaTCA B IPYHT THAPOMEXAaHHYECKHM CHOCC
6om. Paspaborannas, H3roOTOBJEeHHAA H HCNHTaHHAA HHCTH
ryroMm «[uapocneunpoext» Munsnepro CCCP [47] yeranos
K4 COCTOHT H3 KOoMIJjeKkTa nepdopuposanHbX TpyD pasHore
JHaMeTpa, BAOKEHHLIX oaHa B apyryo. Pabora ycrtpoiicT:
Ba obecneunBaercs JeiiCTBHEM Hanopa nojlaBaeMOH HacoCon
BOJALI, KOTOPAs A4BHT Ha KoJiblleBue Auadparmbl, yCTaHOB
JeHHHe B Topue Ka)aoi TpyGbl W Ha rHApOHAcajKy C KJjads
NanoM, 3aBepllalollyio nepeannit konel sHyTpenHef TpyOul
Ctpys BOAbL ObET N3 cONJa THAPOHACA[KH, PASMBIBAET TPYH
W BO3Bpallaercs oOpaTHO € HapyKHON CTOPOHH KOJOHHBE
npoxJajabiBaemux Tpyo0.
- Buytpennss nepdopHpOBaHHAaA TNOBEPXHOCTL (PHALTPO-
BEX TPYG SKPANNPYETCH SACTHYHOH TKAHEBOH HJIH TJeHou-
HOIl NPOKJARKOI ¢ Npope3siMH, KOTOpas NpH THAPONOrpymxe-
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i AaBsieHemM BOABI MPHXKHMARTCA K OTBEpCTHAM nepdo-
[\l W 3aKpBIBaeT HX, NpepoTspawiasn notrepu soast. [Tocae
Jinepwenus pabor 1O npokiagke TpyO6 B npoiecce or-
KAYKH TIOCTYNAIOWaA H3 BOJOHOCHOrO MJAAcTa BOJA OTHKH-
MACT SKPAHHPYIOIIYI0O NOAKJAAAKY OT BHYTpeHHEH noBepx-
foern nepdopupoBaHHuiX Tpy6 u Yepes NPopesH B NOAKJIAJL-
& Nnonazaer BO BHYTPEHHIOW MOJOCTL (PUALTPOB.

Bo nsbemxanHe OTKAOHENHA MNpPOKJIaAbiBaeMbiXx Tpy® oT
1 LAHHOrO HAMPABJEHHA NPH NOAB/ACHHH HEAONYCTHMO 60JIb-
oro aiopra Tpy6 OTHOCHTENLHO APYr Apyra Ha HX BHYT-
pelHed mMOBePXHOCTH Ha paccroaHun 10—15 oM or ux mne-
eJHEro KOHHIA YCTAHABJHBAIOTCA OrPAHHYHTENH BhIABHMKE-
. 1o nossosaser obGecneyusaTb OOJBIIYID NPOAOILHYIO
YCTOHYHBOCTh KOJIOHHBI TPy0 H TOYHee BHIJIEPIKHBATL Ha-
lIpapJieHHe HX NMPOKJIAAKH.

HMenbiTanne yCTanoBKH OCYLIECTBIEHO HA ONBITHOM 06-
['A30E C HAYANBHBIM JIHAMETPOM TeJIECKOMHYECKOro (DHAbTpa
|20 MM H CeMblo BHLABHIKHLIMH NatpyOkamu auamerpom 100,
00, 80, 70, 60, 50 m 40 mm, aauHoit cexknuu 1,5 M. Ouin-
P H3 aMOMHHHeBBIX TpyO C ToMmMHOH crenku 1,5—
4 MM HMENH (ppesepoBaHHylo nepdopanuio ¢ MWUPHHON wLie-
mi 0,0—0,6 mm. F'maponacanka umena comno nmamerpom
20 MM,

[Ipn naBneHun nopaBaemoli OT Hacoca Boau (,3—
0,4 MIla u pacxone ee 50 M%/uy pasBHBAJNOCH THLOBOE yCH-
ane 300 H. 3Jto obecreunmnio mnorpymenue Teseckommuec-
Koro ¢puABTPA B NecYaHsiii OTKOC Ha rayOuny 9,5 m 3a 3 Mun,
Ckopocts morpymenus cocrasuna 3,5 m/mun. ITpencrapJisi.
CTCA BOIMOMKHBIM NIDH TeX e TArOBHIX YCHJHAX MOrpPYIKATH
I lIeCHatbie PYHTH TeeCKONHYeCKHe (UABTPEl RauHON 20—
40 M, cocraBasa ux H3 ceKuuit Tpy6 maHHOK no 2—3 M.

Texuosiorus ycrpoiictsa ayuesoro BoAo3abopa ruapomMe-
Lanuyeckum crnocobom u3 oOBIuHOM GYpPOBON BepTHKANLHOM
CHBAXCHHB Anamerpom 1—1,5 m caenyiomas (puc. 3.10,6):
b Hee OMyCKAalOT KOMIVIEKT CJOMKEHHBIX TeJeCKOMHYeCKHX
(HABTPOB € BOAONOAAONILE THAPOMOHHTOPHOK  TpyOoit.
OUALTPHl YCTAHABAMBAIOT MONAPHO B HECKOJLKO Apycos
i OAHOBPEMEHHO PasABHIalOT B ABYX MPOTHBOMOJIOMKHEIX Ha-
pasaeRuAx. [HapoMoHuTOpHas Tpy6a cHaGKeHA 30/0THH-
KOM, MO3BOJIAIOILHM BHINONHATE ONEpAaLHH THAPOINOrPYIKe-
liHs B ONpejieIeHHOH NOCACHOBATEe/NbHOCTH,

[Tporiaanka Teneckonuyeckux GHALTPOB OCyIIeCTBIALT-
Cl N€pes cnelHanbHble OKHA B CTEHKAX BePTHKAJLHON cKBa-
ACHHBL H HEPE3 3TH 2Ke OKHAa MOCTYMaeT B CKBAXKHHY IInaMm,

11* 163



/) /
S
=z
\/

TEEE N\
i || e e

ST T T B E Y B EEIY T VAN KL R

R S TR I ety

= e Sam g B o T B g " &g A

Puc. 3.11. Tuaponcrpysmense ropuiosvansuoro tpybuaroro wnsy

1 — sodonodaowue TPYOH; ? — PACRPeOcAUTEALHAR KAMEPA; 3 — KONUNECKUR |
cadku dan eudpopaansea zpynra; 4 — rpybuarod fruspTp (OcTQETCR B ZPYHTE %

KOTOPBIH OTKayHBaeTcs ElpJI‘Hd}THG}"'[ HJIH THAPO3JeBaTopHO
yctraHoBKOH. llocne npoknanku nysepux (hHILTPOB H3 CKBE
MHHEL YAANA0T BOAonojawiuine TpyOn M ycTanabB/IHBAK
SKCNAyaTauHoHHLIH paboynil Hacoc ANA OTKAYKH BOJMH,
[Torpykenuem TeneckONnYecKHX (UILTPOB YHpaBisio
C TIOBEPXHOCTH 3€MJIH, 4TO NO3BOJIHET NOJHOCTHIO ABTOME
TH3HpOBaTL paboTH N0 YCTPOHCTBY /yueBOro BOA03a6opa
Bo3smMOXHO Takxe YCTPONCTBO Jyyesoro sojosabopa i
WAaXTHOTO KoOJMOANA (CKBa)XWHH) Manaoro auamerpa (pud
3.10, 8). |
Apyroi ruapomexannuecknii ¢nocob ycTaHOBKH TOPH3OH
TAaJbHHX (HABTPOB B NECUaHOM TPYHTE NPHMEHEH TaKKE
B ONHITHOM MNOPSIAKE IIPH BOAONOHH3UTENBHHX paborta,
B CTpOHTENbHOM KoTiloBaHe Knescroii I'DC (puc. 3.11). T'o
PH3OHTAJIBHYIO JAPEHY NOTPYXalH B FPYHT C NOMOUILIO HE
J0(pHALTPOBOro YCTPOICTBA, NpelcTapjsionlero coboil ru:
POMOHHTOPHYIO pacnpeleNnTeNLHyl0o KaMepy ¢ COnJaMH —
nacaakamu [4]. Boaa non manopom nopasanach or nacoca
6HJlB ¢ pacxonom 300 m*/u. :
[Ipu paampiBe rpynatTa u ob6pasoBanui cBoeobpasHoil BO:
ASHOH CTEHKH M3 NOAHMMAIOLIHXCS BBEPX CTPYil BOAH TFOpPH-:
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Wiasg Apena onyckKaercd noA CoOCTBEHHLIM BecoM
M YCTAHAB/IHBAETCA HA HYXXHOM ypoBHe. 3aTeM Hr/io-
ponoe ycTpoNCTBO MOAHHMAIOT BBEPX, a4 BOJAONOABEM-
- IpyOy oGOpyAyIOT HACOCOM JJISl OTKAYKH BOoAl. B ka-
¢ NCNOMOraTe/ibHOTO MEepPONpHATHS THAPONOAMSIB HC-
WIYIOT B B KOMMJEKCHOM MeTojle Gecrpawumefinoil mnpo-
JIKH TOPH3OHTANLHBIX JIpeH, rie NPHMEeHSIOT AOMKpaTHhe
BUOpoyapHBie CPeJICTBA, :

i Kaynacckom pacnpefiesinTelbHOM  XOJOAHIbHHKE
ORJIJIKA TOPH3OHTAJNIBHBIX TPYD ans apeHaxa u oborpe-
IPYHTOB OCHOBaHHA WeX0B ocymecTsieHa B 1985 r. ¢ ue-
0 JukBHAAUHA Aedopmanuil pyniamenToB 3nauns. [Ipe-
W saknaiwiBanu Ha raybude 1,5—2,6 M noa nonom xoJo-
ALY Kamep B BHIe pala napanjensHulX Tpyl anunof
Ho 66—88 M kaxaan. Beero Gwmiio npoaoxeno 25 rpy6o-
Hponosos obweil anuHoil okono 2000 M. YeTaHoBKA A 34-
Wpuroil GectpaHmelHOH NMPOKJAANKH JApeHaxuulX u oborpe-
faeMuix Tpyd B YCAOBHAX  AEHCTBYIOLLEro - NpeanpHATHA
Hpeictaasga coboft cHCTeMy CnapeHHBIX THAPaBJAHYECKHX
AOMKpaTOB, passHBaloWHX ycHJaHe 10 150 T u pesepcuBHoro
mesmonpoGoitnuka mapku MI1-4603. IMpumenenne nHesmo-
ipoboiinnka, AEHACTBYIOIIEro Ha TOPUEBYID HaCTh KOJOHHLI
lipofasiBaeMbiX TpyO, HCpaeT 3HAUHTENBHYIO POIb AJA Hi-
fencHhHKaUNE NPOXOAKH H MOBLIUEHHS NPOH3BOAHTENbHO-
¢1i pador.

[Ipoxnagka Tpy6 ocywiecTisngach H3 KOTJOBAHA JUIH-
ol 30—40 m, ray6unoit 3—4 M u wHpHHONK 15—20 M, rae
yCTAHABJHBAJNH HANPaBJAOIIYI0 paMy, TFOPH3OHTAJNBHYIO
0Ch KOTOPOH BBIPABHHBAJH MO TEOAOJHTY, 4 BEPTHKAJILHOQ
foJioenne — M0 Barepnacy, a Tak)e CHellHaJbHO H3rOTOB-
JCHHOMY BOASHOMY ypOBHeMepY.

[IponasanBann Buayane obcanusie TpyO6s — pyTaspu,
lipeacTaBisioule co60f KOMOHHY CTaAbLHLIX TPYG IHAMET-
pom 133 MM, B KOTOpble 3aTeMm BCTaBasau TPyOH aHamer-
pom 89 MM TEXHOJOrHYECKOro HasHaueHHs. [locie srtoro
AOMKpPATHYIO YCTAHOBKY PEeBEpCHPOBA/IH H HM3BJEKaaH (yT-
Aapet B3 seman. Tlpu npamoit w obparHofi paGore yeranos-
KM ynopoM AJf AOMKPATOB CHAYXKHJH CHElHAJBHHE Keje-
so0etonnbie GaJKH-IUIHTH, YKJIaAbBAeMble CHauana ¢ of-
HOH, a2 NMOTOM ¢ APYroit CTOPOHB KOT/IOBaHa. Ynopom aas
nuesMonpoboiHHKa OblAH CrenHaJ bHble naTpyOKH, KOTOpbie
yCT4HABJIHBAJH B COOTBETCTBYIOIULHX NONEPEYHHIX OTBEPCTH-
ax nanpasasiowedl pamsl. [Ipoxoaky ocymectsasan npo-
JlaBJIHBAHHEM KOJOHHBI TPYO 3BeHbAMH ANHHOH nmo 7, 8 m
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KaMJas, NpH S5TOM COellHHeHHe 3Benbes TPyO BHING
NnpH NOMOLLH CBAPKH. r

Hanpasaswmasn roloBka HMeNa KOHHYECKY0 (O
C KpPyribMH OTBEPCTHAMH, NpejHasHadYeHHHIMH AJf pas3
IenKsl TPYHTA ¢ NOMOWILIO THAponoAMbiBa. [as nocd
Hero OblJl HCHOJNb30BAH BLICOKOHAMOPHLIN KOHCOJLHBIH 1
cOC¢, KOTOpHII NoAaBaJ BOAY B THAPDOMOHMTOPHYIO TPyOy |
amerpom 12 mm. B pesyanrare 310T TEXHOJOrHYECKHH NPH
crnioco6eTBOBaA NoBuiWenHo 3 PeKTHBHOCTH npouecca pi
MBIBA: BOJA PasKUiKajaa yNJIOTHEHHBIH FPYHT, B pe3yJibTé
1ero pesko CHHIKajoch J060BOE CONPOTHBJEHHE NPOAaB)
BAHHIO, CO3/aBaJla NPHCTEHHHBIH CJOH BHTEKawlleHd BOJ
KOTOPLIii, BEINOJAHAS (PYHKLHIO CMa3KH, yMeHbllan GOKOB
TpelHe H CONPOTHBJEHHE NPOJIABJHBAHHIO, H3MEHsAa, T
HeoOXOAHMOCTH, HanpapJienHe NpPOXOoJAKH, AN Yero B HY3
HOM HanpabJieHHH noaasaiu OGoabllee KOJHYECTBO BOA
lMocneanee AOCTHraJoch NMOBOPOTOM THAPOMOHHTOPHOH TP
6u, HMeBllell HaKOHEYNHK KOHHUYECKO# (opMul ¢ KaauOpt
BaHHBLIMH OTBEPCTHAMH, KOTOPbLi€ MOIJIH NOAaBaTh HAnNo|
HYI0 BOAY B HanpaBJieHHH KOPpPEeKIHH NPOXOJAKH. |

Yactb Tpy6 TeXHOJOrHYECKOro HasHaueHHs (Anamerpo
89 MM, TonmuHa crenkn 9 Mm) Guisa nposoxena Ges obGcal
KH, HENOCPEACTBEHHO HX NPOJLaBJIHBAHHEM B IPYHT. .

B npoilecce NPOXOJAKH 3aMepsjiH OTK/JIOHEHHE OT nanpa
nenns npopasanBanus (raba. 3.1), KoTOpoe B BepTHKAJABLHE
naockocetH coerasuao 0,2—1,9 m (B GoablIMNCTBE CAYyuae
BBepX, B ropusontanphoit —0,5 M. Msmepenne no BepTHka 1
OCYLLeCTBJISJIH TIOCPEICTBOM CTaJNbHOA TPYOH €O 1IIaHra
Ha Konue (anamerpom 12 mM), B KOTOpYIO HaJHBan1ach BOA
yCTAHABAMBABIIASACA HAa OJAHOM YPOBHE C MOAHATHLIM (n
ONyIIeHHEM) KOHUOM (HanpabJjsiolleil roJOBKOM) npojaE
jauBaeMux Tpy6. B ropu3oHTaNbHON NMIAOCKOCTH OTKJOHEHH
(QUKCHPOBaJAK ¢ NOMOUILIO NeojiesHueckoro Kabeienckatel
mapkun KH-4I1T. |

M3 taba. 3.1 BHAHA yeTKan 3aBHCHMOCTb MeXKAY AJHHOI
MPOXOJAKH H HeoOXOAHMHIM JUIf NPOAABJIHBAHNS NaBJeHHEM
KOTOpOE BO3pacTaeT no Mepe yBeJHueHus TpyO, a snavu
# 6OKOBOrO COMPOTHBJIEHAs. BMecTe ¢ TeM AaKHHE N0 ABYA
CKBaXXHHaM (TaKMe KakK M Nno JIPYIrAM) TNOKa3wBaloT, T
B cepejiulieé TPACCH NPOXONKH, MPHMEPHO Ha PpPaccTOAHMHI
30 M OT yCTbsl CKBAXKHHLI, HHTEHCHBHOCTL TNPOXOILKH Pe3K
yMeHblIaercs. 9To CBA3aN0 ¢ H3MEHEHHEM IJIOTHOCTH TpyH
T4, UTO NOATBEPIKAAIOT H MATEPHANH WHIKEHEPHO-TeoJornye
ckux nauckannil. Ha nporsxennn npumepro 10 M no tpac
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Tabanua 3.1. Peayasraru nabaogenud 3a
PEMMMOM NPOKAAAKH TOPHIOHTANLHBIX TPpYD Ha
Kaynacckom pacnpefeanTeAbHOM XOAOAMALHHKE

(1985 r.)
. ——
170 OTRA0H cHte
np{Ei;qHu Dﬁgt:-?;ﬁ.nflﬁm prﬁt%‘rr;l, 4 Aﬂﬁmﬂrg:f A R “P;'“‘M"
e ——
Cepaxuna M |
05.07 9,8 2 0,4—2 =
U7, 07 17.6 24 4—16 -
.07 25,3 3,5 12 el
12,07 33,3 12 14 0,65
15.07 41,1 12 14—18 0,95
16.07 43,8 6 10—20 Ll
18.07 51,6 3 16 1,45
19.07 50,3 8 10—I1 it
20.07 68 8 18 —
21.07 73 8 20 —
Cepamuna M 2
24 .06 10,4 2 2 0,18
20.06 18,2 6 2—4 3,45
26.06 26 3 2—6 0,85
27.06 33,8 15 6—10 0,92
29,06 41,6 4 18 1,15
01.07 49.4 24 15 1,34
02.07 66,2 12 20 1,54

(¢ NPOXOAKH B CYIMTHHHCTO-TTHHACTBIX FPYHTAX JENKHT mec-
NaHO-rpaseJHCTas JIHH3A, [POAABJIHBAHHME B KOTOPONl B
SHAYHTENLHOH Mepe 3aTpy/HeHO.,

Hpyro# cnoco6 MpoKAafKH rOPH3OHTANBHEIX APEH ¢ He-
o/b30BaHHEM MNHEBMONPOOGOfHHKA NpeAyCMaTpHUBAeT ero
yCTAHOBKY BO BHYTpeHHe# mojoctd QuabTpoBuix Tpy6. Ou
NPHMEHeH NPH ONMTHO-NPOH3BOACTBEHHOM BHEApPEHHH Me-
10/1a TOPH30HTA/JBHOrO CTPOHTENLHOTO BONLOMOHHIKEHHA HA
00beKTe ropHO-mpoxoadeckux paGor [asmocuuxkcrpos
(cM. ra. 1), IIpoXoAKy BHINOMHAAK B MeNKHX OOBOLHEHHBIX

(p1IOBHOTIANHANBHBIX Neckax ¢ kopduunentom Quanrpa-
uun 1,7— 2,8 m/eyr [31].

[Tpokaafka  ropHsOHTAJNbHBIX JAPCH  OCYILEcTB/eHA
b 1977 r, c npEMeHeHHeM peBepCHBHOTO NMHeBMONPOGoiiHuKa
isiacca HMIT1, kotopuiii 6611 yCTAHOBJ/IEH B NePBOM 3BeHe npo-
KJalblBaeMblX JApeHa)Kuslx Tpy0. Kpome 3T0ro mHcnonbso-
BAJIOCh BCIOOMOraTe/JbHOE HAMHMHOE YCTPOHCTBO, COCTOA-
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Pruc. 3.11. ®wunetposan 1pyba rﬁplll:lnn'rmnnru sabofioro scac
HHMEHMA € NpHMEHEHHEM NHeEMonpoboRnmuxa

liee M3 ABYX CnapeHHBlX rHAPOJOMKPATOB, CMOHTHPOBAHHH
Ha JKeCTKOH OnopHoi (manpaBasiomeir pame. Hduas noane
ManHgA 3a/laHHOr0 HanpaBJeHHs! NPOXOJAKH FOPH3OHTAJbHE
Apen nepeoe speHo TPy6 OLlI0 060pYAOBAHO CHelUHAJLHG
000HMOl ¢ CHCTEMON OTKPHJIKOB M cTabuan3aropos. Oun :
poBas yacTp ApeH AnamMeTpom 160 MM BHInoJsrena ¢ npose
N04HoA 0OMOTKOR no TpyGaM, HWMEIOUIHM KPyriyo nepde
paunio (puc. 3.12). TIlocse npoknalku JApeHs Ha AJHR
0 M xon nHeBMoOnpoGoiinnKa OblJ peBepCHPOBAH M TIHCBMC
NpoOOHHHK H3BJIEUeH M3 BHYTPEHHEH MOJOCTH (GHANTPOBLE
Tpy6. OTKauky BOAW H3 FOPH3OHTAJNBHBIX JPeH BEJH BaK ._
YM-HACOCAMH. |
OnniTHoe BHeApenne yKasanHoro Merofa Ha OGBCK
IPOXOLKH LIHTOBOro TOHHEs KoaJekTtopa p. [Tpecun B Mog
KBE NMOKas3ano, uTo OH AOCTATOMHO HANECKEH H AACT SKOHO
Muueckui spderr (39 Trc. py6/ron). |
Mcnoapsyemusie B npuseiennuix MPpUMEpPax NHEBMONPO:
Goknuku (raba. 3.2) kaacca MUIT paspaGoranm Hosocn6up
CKHM HHCTHTYTOM ropuoro nesa AH CCCP u sunyckaioT:
csi OfecckHM 3aBOJIOM CTPOHTENLHO-OTACNOMHBIX MALINIE
[lnesmonpoGoiinuk npeanasnaven ans npoOHBannsA B PYH:
TaX KaK CKBOSHEIX, TAK H TJIYXHX CKBaXXHH — rOPH3OHTAJb:
HEIX, HAKJOHHEIX, BepTHKAJbHEX., On npeacrasiger co6oi
CEAMOABHKYIYIOCH PEBEPCHBHYIO NHEBMATHYECKYIO MaIUHHY
YAAPHOrO NEHCTBHA, COCTOAILYIO H3 380CTPEHHOro cnepens
CHrapoo6pasnoro kopnyca, B KOTOpOM pacnosioxen yaap:
HHK, HAKOBaJbHSA, MeXaHH3M BO3lyXOpacnpejle/ienus H pe
BEpcHpoBanud xoaa. CxaTuifi BOSAYX C AaBIEHHEM OKOJ )
6 atu nogaercs 8 Mamuny no riHOKOMY WNaHTY AHAMEeTPOX
25 MM. Jlamna wmaakra BHO6HPAETCA B 3aBHCHMOCTH OT J/IHS
HEl CKBAXKHHEL, |
Kopnyc nuesmonpoGoiinnka apasercs pabounm Opra’om,
00pasyiomnM CKBaXKHIY. YAapHHK, COBEPIIAIONMIHIT YAapHO-
NocTynarenbieie NBHXEHHSA, HAHOCHT yAaphl N0 HAKOBAJb:
HE, pacnosoienHol B nepeaneM Topue kKopnyca, sabGuBas
kopnyc B rpynt. OGpatnoMy nepememlennio cuapsia npe
NATCTBYIOT CHABI TPEHHA MEMKAY ero HapyiKHOil NOBEPXHO=
CTBIO H TPYHTOM, B yCc/0BHAX PHXJALIX H BOAOHACHLIEHHBIX
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Puc. 3.13, Byposmaa

; A ¥ ycranosxa YIB6-130
i % n  obopygosanne
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rpyuToB (ocoGenHo B miniByHax), KOrfa o6:aTHe KOpmyca
nHeBMonpoOoiHHKA HEAOCTATOYHO, MPOXOAKA 3aTPY/AHEHA.
ABTopoM paspaloTannl NPHCNOCOONEHHA, yBeJAHYHBAIOMIHE
cuemJielHe mMueBMonpoGOAHHKA C PYHTOM H MO3BOJSIOULHE
€ro MCnoJb308aTh B BOJOHACKIULEHHBIX H PHIXJILIX FPYHTAX®,

Oxono 90 % Bcex oTeuecTBEHHBIX JyueBHIX ApeHAaKed
NOCTPOCHBI C HCNOJ/Ib30BAHHEM pa3paboTaHHON HHCTHTYTOM
BUOI'EM Munuepmera CCCP (r. Bearopon) ycranoska
aydesoro Oypenus — YJIB [5, 14]. B ocroBe ee mefictBus
JACHHT NPHHIHT BpamlaTeNbHOro wHekosoro Gypenus ¢ 3a-
LUTOR CKBaXHH OT oOpywenns oGcannuimu TpyGamu (pHc.
3.13). PacnoJioxXeHHasa HA NOBePXHOCTH 3eMJIH ABTOHOMHAN
Macaocranuus I no macaonposoxam 19 nuraer Gyposoir ar-
perat 9. Tam Ke ycranossen MOTOp-peAyKTOp 2, JeGenka
J, sarpysoutnle asepuu 4 u /0, o6pasyioune cnycKo-noib-
emMublft MeXaHH3M 7, noaaiouHil B WaxTabA Kotoew ¢uib-
TpoBbie TPyOW H JApyrne mMatepHaJul u oGopynopauue. Bes

* A.c. Ne 988978 CCCP, E 02 F 5/18, Yerpoficrno ans NPOXOAKH
CKBAXHA,

A.c. Ne 1036858 CCCP, E 02 F 5/18. Yerpoficrso YAApHOro aefi-
CTBHA I MPpOoGHBAHHA CKBANKHH B IPYHTE.

A. c. Nz 1040064 CCCP, E 02 F 5/18, yerpofictso aas oGpaszosa-
HHA CKBAXKHH B rpyHTe,
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yCTaHOBKa CMOHTHpOBaHa Ha pabouel naomaake 717, noa
neit naxoantea symnd /2, kyia crekaer nyJbna H3 CKBa-
wun, OTkauky H3 symnda ocyuecTBasior HacocoM 12 no
BOLOOTBOAHEIM Tpyb6am I7. Ha paboueit niouiagke ycrta-
nopjen nacoc I4 naa noaayu npomMeiBouHOl BOAH no Tpybe
/) B CKBaMuHY uYepes cajbHHK — Beptaior 16, [lyabt yn-
pasaennsa & ¢ npubopaMu koutpoasa u ynpasaenns. llaxt-
Huii koaojlen, o0OpyAyeTcs Tak e BCIOMOrateabHbiM 060-
pyaosanueM: BenTuasiuuenn /8 u secrunuein 6. Cpepxy ko-
Jojen nepexpoiBaercsa pabouynHM NMOJTKOM 5.

Texunueckan xapakrepucruka ycravonku ¥J15-130
L ayOnBa' OVPRRERL M SRale i nle e salepy i ol L s e A

Vroa nakaona CKBaXHW, rpaj s e e S B -
Yacrora Bpaulenns GypoBOro HHCTpyMenta, ob/Mun:

PREOGRONMOROREE- o & o e U O o po e e b b i

ITREKOBOR “RONOBUE 0 [ r e b il e e o 0 160
Macca ycranoBkn (6es MHCTPYMenTa), KF . . . . . . . . 2150
Homunanuuut anamerp OypeHus, MM . . . , . . . . . 200
YCHMME MOAATH, MIC . . . « v o + '« 4 N e s T
Yeranoshaenian Mommoers, #KBT . . L LA Lt w0 L. a8
Muiumaisinifl AHAMETDP WAXTHOrO KOAOAUA <B CBETy®, M ., . 3

YeranoBka packpenyfercsi H OpHEHTHPYETCS B 3a1aHHOM
HanpaBJeHHH C NOMOUIBIO CHCTEMBl BEPTHKAJBLHLIX H TFOpH-
30HTaJbHHX BHHTOBHX AoMKpatoB. Bypenne ocyuiecteiser-
Csi C NOMOLLBIO ABYX NPHBOAHMBIX THAPAaBJIHUYECKHX Bpalla-
resieil, paboTaloUKX He32aBHCHMO OJIHH OT apyroro. OTaes-
O BpamiaeTcs IUHEKOBasi KoJOHHA H obcaanbie TPyOH.,
Kpome Toro, 6ypoBoii arperat cnaGXKeH rHAPaBJIHYECKHM
AOMKpaTHBIM YCTPOHCTBOM, NOAAIOUIHM 3BeHbs TpY6 B cKBa-
Auny. INoaskxnas GypoBas naatdopma, Ha KOTOPOi CMOH-
THPOBAHA BCS YCTAHOBKd, HMEeT BO3IMOMXKHOCTbH BO3BPaTHO-
NOCTYNaTe bHOr0 NepeMeniennsl Ha BeJnuyuHy paboucro
X0Aa FHAPOUMJAKHAPA AOMKpATA,

OnTtumanbias vactoTa Bpauienus o6caanbix paboumx
TpyO npn GypesHH B NJIOTHHX TPYHTAX (CYTJAMHKH, CYymecH,
NaoTHHE neckn) konebaercs B npenenax 0,03—0,07 ¢!,
npu OypennH B caabuiX rPpyHTax (pHIXJHE NECKH, NJLIBY-
o) — 0,017—0,05 c¢~'. Peryauposanne uncia o6opoTos
BpamaTe/eil ocyulectsasiercs GeccTynensaro.,

[Ipoxoary siyyeBHX CKBaXKHH BeAYT M3 MAXTHHX KOJOJ-
ies Auamerpom ne medee 3 M. Hauwnaor sabypusanne
CKBAXHH Yepes sapanee 3aJIOKEHHHH B Kene3zoOeTOHHOI
€TEHKEe KOJIOAUA MeTaNJHYecKHH narpy6oK-KOHAYKTOP,
SaKpHITHH € TOpua AepeBAHNON nepeMblukoi (npobkoit).
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Bo3amoxia u Takas yCTAHOBKA KOHAYKTOPA, KOrAa GypoBHM
HHCTPYMEHTOM BLIGYPHBAIOT KPYIJIOE OTBEPCTHE B CTCHKE
KOJIOALA B NPOUEcce caMOfl NPOXOAKH, . .

Yerve ckBaXKHHB OGOPYAYIOT YNJIOTHHTEABHBIM CAMbHH=
KOM, MOAOGHO TOMY, KAK 3TO Je/aeTcsl B c/Aydyae NpHMene-
HHA MeTOAa npojaasiauBanus (cM. m. 3). BuyTtpennuit nua-
MeTp KOJbLa YOJOTHHTENA AAsl JerkHx (pHALTPOB NPHHH-
mMaercs Ha 5—10 MM, a ana TsOKeAbIX —Ha 20—25 MM
MeHblle Anamerpa camoro QpuabTpa. -

3abypuBanue CKBaMHH OCYIULECTB/ISIOT NyTeM NOAA4H
BREpel TulaTe/IbHO OTUEHTPHPOBAHHON H BLIBEPEHHOW KO-
JOHHB! WIHEKOBLIX W 06caanbiX TPYD, ¢ BKAIOYEHHEM Bpalla-
Tejiefl H pasOypHBaHKeM JepeBANHONR NPOOKH B KOHAYKTOPE.
Ilpn npoxoake ckpaxun ycranoskoii ¥JIBb npumensior cne-
unaabpibie nopoaopaspyiuawuiHe 6ypoBble roJIOBKH — HAKO-
HEMHHKH, CMOHTHPOBAHHbLIC B nepejHel 4YacTH KOJOHHBL
mexoBHX Tpy6 M Bpautatouinecs BMecte ¢ numy. Ipu npo-
XO/Ke OTHOCHTE@/IbHO NMJOTHLIX TPYHTOB HCNOJB3YIOT Gypo-
BYIO TOJOBKY — NOJIOTO B BHAC KOHYCHOro UIHEKAa H HAKO-
HeyHHka -—— Galmaka. B ycranoske YJIB-130 amamerp rta-
KO rosioBkn cocrasader 190 mum.

[Ipn npoxoake cnaGbix BOZOHACHIIEHHBX, OCOGCHHO !
NBIEBATLIX NMECKOB, NPHMEHAIOT GYPOBYIO HaNpaBJsiOULYyIO
roJIOBKY, 0GOPYAOBAHHYK cneuuaJbHON Auadparmoit —
JHCKOM, YCTAaHOBJICHHAS 3a PeXKYIIHMH JOMACTAMH GypPOBO
rOJIOBKH JuafparMa npukpeiBaer Ttopen Gammaka 3aboil-
HBIX oOcanuwix TpyG. Kosbuesolt sasop Mmexay amadpar-
MOH H OalIMaKoOM NOMACPKHBAIOT B nmpegeaax 15—20 mwm.
Bepxunft npeaess s1oro 3asopa sagaercs Ho yc/aoBHIO fpe-
AOTBpaIUCHHS H3MHIIHErO BBINOCA LiaMa H3 3a00d BO BHY-
Tpennico nojocte Tpy6. Cosnares KoNbUEBON 3a30p MeHee.
15 MM 1ie yaaercs BBHAY HeCOBepILIeHCTBA PeryJIupoBOYHOro
yctpoiictBa. Ha cTajinu ycTanosku ovepejHoro 3sena 06-
CaZAHBIX H IIHEKOBBIX TPYO 3a30p AJ15 nponycka ujiama moJi-
HOCTBIO mepekpuiBalor. [Ipu Oypenun HeOMHOPOAHBIX IpPYH-
TOB A/ISi HHTEHCH(pHUKALHH NPOXOAKH TVIHHHCTHIX M APYrHX
MJIOTHEIX DPOCJIOEB M JIHH3 pasMep KoJIbLUEBOro 3a3opa yse-
Juyueawt jo 80—100 mwm.

HOaa  noesiwenusa 3¢ peKTHBHOCTH TPAHCNOPTHPOBKH
rpynTa BeIOypHBaeMyio B Npouecce NPOXOAKH CKRAMKHH CiH-
paJjib 1IfieKa NPOMBIBAIOT BOLOH, KOTOpPas MOAASTCA MOJ Ha-
MopoM OT TNPOMBIBOYHOro Hacoca B obweme 1,7—2 sifc npw
cKopocTH Bpamenus wmexkos 1,33—1,67 ¢, Ilocsae npoxoa-
KH CKBAXKHHLI nepekpeBaloT GauiMak obcaguuix Tpyd Gypo-

172




wolt woponkoil. Jlanee wHekH oTcoeaunsior or 6ypoeodi ro-
JNOBKH, TPOMBIBAIOT BHYTPEHHIOW HOJAOCTbH TPY6 OT 1mAama,
locae Yero IHEeKH H3BJeKalor,

Ilepen ycranoskofi GuaALTPOB TOpeu NEpBONH HX CEKLHH
IMIOTHO 3apPBIBAIOT IEPEBAHHON HJIH MeTaJlJIHYeCcKol sarayul-
woii. Cexkunn puabTpoBEX TPYO, KOTOpPLIE HAPALIMBEIOT NO-
CJielOBaTeNIbHO Ha MY(TOBHX H pe3b0oBHIX COeJAHHEHHSNX,
NOCTABAAIOT C MOMOULBIO MexanH3Ma nojaauyn OypoBodi ycra-
NOBKH. a5 cOXpaHHOCTH HHALTPYIOLIHX 3J€MEHTOB KOJOH-
11y GHABTPOB nepeMemialoT no BRyTpennel nosocTu o6caj-
bix Tpy6 co cxopocThio He Gosee 3 cm/c. Masnekawr o6-
caanbie paboune TpyGH NpH MX Bpallenuu, ocoboe BHEMA-
lie NPH STOM YAeAslOT YAepIKaHH0 KOJOHHH (PHABTPOBHIX
1py0 B HENOABHKHOM NOJOKEHHA ¢ NOMOLLBIO YIIOPHOrO YCT-
pofictea. Konbuesoe npocTpaHcTBO MeXAY (HILTPOBOI
KOJIOHHOA H KOHAYKTOPOM YNJIOTHSIIOT TJIHHOM.

Ananornunasi ycrawoBka paspaloTaHa  HHCTHTYTOM
BHOTEM ans npoXxollk¥ ropH3oHTaNbHHX JYYeBHX CKBa-
MHH H3 1IAXTHOrO KOJOALE BHYTPEHHHM NHAMETPOM MeHee
2 M HJIH H3 CTBOJIA BePTHKaAbHOH ckBaxuubl [39]. Byposoil
arperat npeactapiser co0ol onyckaemMLl# Ha 3alaHHb
VPOBEHE NOrpy3KaTesh ¢ rHAPABAHYECKHM NPHBOAOM H TOJI-
KaTejeM, KOTOPHIi OCyllecTBAseT BpaulaTeJbHOEe H NMOCTY-
naTesibHOe JABHXKEHHE NPH N0jaye B FPYHT WHEKO(DHALTPOB
(pue. 3.14). OGcaaky B naHHOM clydae He NpHMEHSIOT.

B repMernunoM kopmyce | mnorpyxatens pasMelien
ruapaBiaHveckHd npusoa 2 ¢ peaykropom 3. MnaBunm Mexa-
HH3MOM NOJIauH CAYXHT BpallaTe/b-TOJKaTeNb §, KOTOPLI
¢ NOMOLLBIO PacnoJVIOXKEHHOro B €ro TOpPHeBoil YacTH 3axpa-
Ta 6 ylepKMBaeT ouepeAHOE 3BeHO nofaBaeMbix na 3a6oii
jpunvTpoB. Ha BHellnell noBepxHOCTH BpallaTensn-ToJKaTe-
/i MMEIOTCS INJHIB, KOTOpHEe COWIeHATCA O WIHLEBO
BTYJAKOH 7, Tle YCTaHOBJIEHA JKECTKO PeYKTOpHAs LIecTep-
na 3. 3BeHbs PHUABLTPOB NMOAAIOTCA M3 NANPABJAIOIIEr0 KO-
poba &, npukpenaennoro k obuiemy kopoby, Ha KOTOpPOM
pasMellaeTcs u MexaHusm ¢uxcanun 9. TIlocaeaywonnii
OPHEHTHPYET BCIO YCTAHOBKY B 3aAaHHOM HaNpaBJeHHH.
Macnonposoan /1 pasmemenn B TpyGe 10, caymamei Tax-
K€ JINA ONYCKaHMHA BCEro arperata Ha HyXuayio rayGumy.

s 3a6ypuBanus B BOJAOHOCHBIR NJAcT IHEKODHIBLT-
poB /4 B CTEHKE WIAaXTHOro KONOAUA WiH ofcamnoi TpyGu
BEPTHKaJLHOTO CTBOJIA CKBAXHHB OCTaBJAIOT KpYrabie
ocnabnennbie YUacTKH, KOTOpHe npobHBaloT KOPOHKOA Ha-
ipaeJfiouen OypoBol rooBku 15, ycranosaeHHOR B Tople
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Puc. 3.14. Morpymuod ruppoarperar ans MPOKNAAKW TOPHIOHTANLHBLIX
TPYBuarhiX (PHALTPOB M3 CTAONA BEPTMKANMHON CHBAN(MMMI =

O — CTA0R @ePTUKBAGHON  cKoaMunb; O — cexyus wnekoduasrpa ¢ spasudsod
ofcoinkod (npuMeNAeTCR OAR 06B0ONENHBE CYSAUNKDS); 8 — CEXULUA IHEKO-DUALT- |

Pa ¢ ONITAMAO0SANNMIE {essdsiMu OTsepceTunMmy (npusmenserca dar oboodnen-
MUK neckos)

nepeoro ssena Tpy6. B orsepcrue Bcrasasior natpyGox —
KOHAYKTOp 13, uepes koTopuifi B Hmajnneiiues n Beaytr Gy-
peune. Macso OT Mac/0HANOPHON CTAHUHH, pacnoJoKen- |
HOH HA NOBEPXHOCTH 3€MJ/IH, YePe3 RYJbT YIPaBAeHHs NOo-
CTYN4eT K THAPOABHraTeNi0 H Bpauaresio. Bpawmeuue or
THAPOJABHraTeNA Hepe3 peAykTop &3, BTYJAKY 7, THAPOLH-
JIMHAD O, WIMOHOYHBIA 3axBaT 6 mepelaeTcs IHEKODHALTPY !
14. THAPOUHAKMHAD nepeMeulaeTcsi BAOJbL OCH OyAyulero
Jiy4a, uepe3 WINOHOUHBIA 3axBaT, nepejasas BpauiaTe/bHoe
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N NOCTYNaTeNbnoe ABHXKeHHe uIHeKoQPuAbLTpPY. B Kpaiinem
epeaHem NodoXeHHH THAPONHIHHApPaA 3B€HO WHeKO(pHIAbT-
ja nojaercs 3a mnpeaesibl Hanpapaswouiero kopoba, uTO
(MKcHpyeTcs Ha nyJabTe ynpasJjenus. [locae sToro BHKIO-
“aercsi BpallaTesib, a NpH nNojiave Macha B NOANOPLIKEBYIO
HOJOCTh FHAPOUHJIHHADP BO3BpPAUlalOT B HCXO/IHOE MNOJOMKe-
e, Ilo nanpasasiowemy kopoby noaaloT ouepeanoe 3BEHO
nekoguabTpa. BrawvawTtes Bpauniense W nojpava. Hoeoe
1BeH0 WHEeKOQHAbTPAa CBHHYHBAETCH C NpPeABAYUIHM, HM
coobulaeTcs BpallaTesbHOe H NOCTYNAaTeNbHOE JABHXKEnHe,
NTO obecrneyHBaeT paspylledne rpyHTa KOpOHKOA Hanpapiisi-
e 6ypoBoill roJJOBKH [9, ero nocrymjienHe B LAaXTHLIH
KOJIOJIel, HJIH CTBOJ CKBAXKHHLI M NPOABHXKeHHe dHILTpA
waoabk OcH ayda. Ilocse yaannennsa Jyda wa OAHO 3BEHO
(puabTpa THAPOUHAHHAP BO3BPAlAIOT B HCXOHLHOE NOJOMKE-
liHe B UHKJA nosropsietcd. Ilpn AOCTHXeHHH CcOOpyraeMoi
rfakuM 00pasoM JpeHbl 3a1aHHON AJHAL CeHaJbHEM NPH-
cnocoOJeHHeM, NPHBOAHMBIM B JIeHCTBHE BpaulaTeseM-ToJ-
KaTeseM, KOHAYKTOp I3 yaanaior 3a npejein Kopo0a.

YnjaoTHenHe MeX 1y KOHAYKTOPOM H CTEHKAMH WWAaXTHOro
KOJOALA HJAHR o0caanoH TpyObl BEPTHKAJNBLHOH CKBAMXHUHBI,
1 TAKHE MeXAYy WHeKOPHABTPOM H KOHAYKTOPOM OCVILECT-
BASETCH C MOMOIULLIO CNellHaJbHBIX CaJdbHHKOB,

OnHTHO-NPOH3BOACTBEHHOE BHEJPEHHE JaHHOH YCTaHOB-
KH OGBIJIO OCYLIeCTBJIEHO Ha npoMnJollaake KpuBopoXcKoro
LesepHoro ropho-oboratutesnHoro kombGunarta. Boaowoc-
L FOPH3OHT OHIJI npeicTaBieH JeCCOBHAHBIMH CYrJHHKA-
MH, YPOBE€Hb FPYHTOBLIX BOJ HaXoOlAHJcsi Ha rayOuHe 5 M OT
noBepxnocty seman. M3 BepTHKaAbLHOrO CTBOJA JHAMETPOM
0,8 m ray6unoii 11,6 m na ray6Gune 5,5 M or noBepxmo-
CTH 3eMJH OHJH DpoJIOXeHH [ABE€ TOPH3OHTAJbHEIE
JiyueBhie CKBaXKHBB anunoi 20 u 25 M, a Ha raybune 5,65 m
einle 2 ckBaxcuubl, Aannoit 21 u 11 M kaxnasa., Kpome toro,
nuxKe, na raybune 8,8—9,7 M Tak¥kKe npoJoKeHH 2 CKBaXH-
HEl IO 2 M H oAna 4 M.

KpyTtsamuii MoMenT Bpamaresisi NPpH €ro HacToTe Bpalile-
ninst 8 06/Mul coctaBna 32, krM, yeuasde nogaun 150—250 kr,
Oxono 80 % mnama, noctynawinero no IMHEKO(DHALTPAM,
NOAHAMANH H3 CTBOJA CKBaMHHBI Ha NOBEPXHOCTbh 3€MJH,
Apyrasi €ro 4acTh OCTaJlach Ha JHe ckBaXuHu. Ilpoxoaky
BEJIH ¢ NPOUIBOAHTEABLHOCTLIO 30 M rOpPH3OHTANBHON CKBa-
MHHB B cMeHy. [leOHT KaXXAoH H3 rOpH30HTAJbHEIX Jyue-
BHX CKBaXHH cocTaBua 3,5—4 M%/cyT. npn ypoBHe BOAH
naj ux ocamu 0,4 m.
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5. Hanpasnmouiue ronosku
Ans GecrpaHweHHoOK npoxoauu
rOPH3IOHTANLHLIX CKBAMMH

CNocodOM OAHHM H3 OCHOBHLIX KOHCTPYKTHBHLIX SJEMEHT
ABIACTCS HanpasJasolas OypoBas roJoBka (nuaor), Ko
ropoit 060pyAyercs KOMOHHA MPOK/AAALIBAEMBIX B TPYHT
Tpy6 (raba. 3.3).

OGbiyno GypoBas ro/IoBka umeeT obTekaemMyio o0BaJjso
BHAHYIO (opmy (napaGo/OHIHYI0, KOHHYECKYI0O H T. A.).
HMsrorosasiercss ona u3 o0TaunBaemMoll Ha TOKAPHOM CTAHK
CTa/blON 0OJBAlKH HJIH H3 NPENBAPHTENBHO Pa3pesanHo
8 MPOLOJLHOM HampaBJeHHH TPYOBl, CEKTOPH KOTOPOil 3a-
TeM COGAHHAIOT CBApKOi. B ompefeseHHBIX TPYHTOBHIX ye-
MOBHAX BO3MOMKHA TaKMXeé NMPOXOAKAa rOPH3OHTAJbHBIX CKBA-
HAH ¢ OTKPHTBIM TOPHOM NpORJAajALBaeMbix Tpyl, Koraa
GYHKIUHIO HanpapAsfioWlell rolOBKH BHIMOJHACT TPYHTOBAH
npoOka, TakxKe npHobGperaionlas opajgoBuaANyi0 dhopmy. [To-
caennsns obpasyercs Gnaronapst TOMY, 4TO NPH OTCYTCTBHH
o0GBOHENNS TPYHT B BAAE NPOGKH BXOAHT B TOPell NPOLAB-
auBaemoii TpyOHl Bcero Ha AauHy 5—6 ee auamerpos, u o6-
pasyiouascsa BnepeiH rpyHToBasi roJJOBKa JIBHMKETCH Brnepes
BMCCTE ¢ KOJOHHOH TpyG6. ¥Yaauno ckoHcTpyupoeana up-
MoH «3Jccar» (3an. Bepaun) cTynenuatas HanpasAfQUIAN
roJloBKa, HCMoJib3yeMasi npH NPOKOJe ¢ NMOMOULbIO MHEBMO-
npobGofinnka, Crynenuaras dopma 3T0ll roJIOBKH MO3BOJRET
OTOABHTraTh B CTOPOHY KPYMHBE BKJOUEHHS (BajyHB, KaM-
HH) — cM. Taba. 3.3, n. 23.

Hasi CHUKEHRA WAH yCTPaHeHHs JOGOBOro CONPOTHBIE-
HHA NPORJIAALIBAHHIO TPYS B HanpasJsiomed rojloBke oc-
TaBAAIOT UINaMo3abopHbie OTBEPCTHS, Y€pes KOTophble H3
NAacTa rpyHT € BOAOH MOCTynaeT B 1AaMOBYIO TpyGy u cre-
kaerT no vel B waxty. [lnamosaGopuuie oTBepera BLNON-
HAIOTCS OBAJILHOM, KPYrJIOH HJAH npaMoyroasHoft dopmul
H pacnoJjiaralores Ha G0KOBOA MOBepXHOCTH HanpaBafiolel
roioBkH. HMeioTcs BapHaHTBL NPHMEHEHHA KOJBLUEBHIX
H KPYrJabiX 11aMo3200pHBIX OTBEPCTHH, PacnofoMeHHBIX
B TOpie roJoBku (cM. taba. 3.3, nm. 6, 12, 21, 22).

[Tpu monTaxe ouepenHoro smena Tpy6 wam mpm 3asep-
WEeHHH NPOXOJAKH BCEH CKBAXKHHLI Mojauy ljiamMa B IaxTy
KeNaTeJbHo mpexpatuth. Iaf 9TOr0 HCNoAn3yiOT ChemH-
4JIbHLIC 3aTBOPBl, KOTOPbLIE YCTaHABJHBAIOT B HAMpaBJsflo-
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uix roaopkax. OHH BHNOJHAIOTCA B BHAE CEKTOPHHIX, KO-
IYCHBIX, TapeJbyaThiX, WHJIHHAPHYECKHX, IIAPOBHAHBIX HJIH
Apyroft ¢opMEl 3aNOPHEIX YCTPOHCTB, 3aKPHBAIOLIHX BXOA
i waaMmosyto Tpyby. Ynpasnenne STHMH 3aTBOPaAMH OCylle-
CIBJAIOT BO3BPATHO-NOCTYNaTe/IbHBIM HJH BpalllaTe/lbHbLIM
epememienHemM GypoBo# WITaurd (rHAPOMOHHTOPHOH TpYy-
(i) wian camoil miamMoBoH TPyObl. YAauHBIM TeXHHIECKHM
pelicHHEM MOMKHO CUMTATh WIAPOBOH KJanaH, KOTOPHH HaH-
flosee npoct B 3Kkcnayatamun (cM. Taba. 3.3, nn. 5, 6).

CyllecTBeHHOE 3HAYeHHe HMeeT MojjiepXKaHHe 3aJlaHHO-
(0 HanpapJeHHs MNPOXOAKH TOPH3OHTAJBHBIX CKBaMHH.
OnulT nokaseiBaer, 4T0 B OOJABIIHHCTBE cJyuaes JAaxe MpH
NOCTATOYHO CTPOrofi OpHEHTAUHH HaYa/bHOrO TOJOXKEeHHS
NpokaTagbiBaeMbXx Tpy6G HMEeT MEecTo OTKJOHEHHEe CKBaZH-
i Beepx. MaBecTHbl Jaxe caydaH BHIXOJa HanpabB/siomHX
(0JIOBOK HA MoBepXHOCTh 3eMJH. [las mojuiepXaHHdA ropH-
JOHTAJLHOCTH NMPOXOAKH NPHMEHAIOT CJeAYIOLUlHe KOHCTPYK-
THBHBIE NPHEMBI: YMEHbUIeHHe YHC/Ia HJAH NJouaAn IJaaMo-
1a00pHHX OTBEPCTHH B HHXHEH YacTH HaNpapBJslOLLeH
rotoskn (cM. taba. 3.3, no. 13, 16); npuMeHenne ropH3oH-
TAJNbLHBIX OTKPLUIKOB H HANpPaBJAIOUHX TrOJOBOK CKOUIEH-
noit popmut (cm. Tada. 3.3, nn. 14, 15, 16); npumeHenune
BpallalomHX YCTPONCTB, KOTOpbie CTAOHIAH3IHPYIOT JBHIKe-
uie Tpy6 (cm. taba. 3.3, nn. 20—22); uenpasJieHHe Hanpas-
JeHHs JBHMKeHHA H orubaHHe KpPYNHBIX MPensTcTBHA (cM.
ra6Ga. 3.3, nn. 17—19).

Jlast uaTencH@HKALHH NPOXOAKH, paspylieHHs ynjaoT-
HEHHOrO TPYHTA Mepejl HanpasJflomied roJJOBKOH H JIHKBH-
NALHE 3acopa ee BHYTPEHHEH MOJOCTH NPHMEHSIOT THAPO-
MOAMBIB, PBHIXJHTEJBHBIEC HAKOHEYHHKH, CXKaThlii BO3AYX
# np. TexHosorus npuMeHeHHs 3THX BCINOMOraTeJbHBIX
CpejCTB OonHcaHa B 1. 4.

6. DKcnepMMeHTanbHbie HCCNefoBaHMA
NPOXOAKHW FOPH3OHTaNbHbIX CKBAXMH

lleasio sKcnepHMeHTaJbHOH Eaﬁoru, npo-
penennoil apropoMm B JaGoparopuu ITHHUHUHCa, ssasinocs
yCTAHOBJIEHHE 3aKOHOMEePHOCTel NMPOX0JAKH ropH30HTAJbHBIX
CKBAKHH B PHIXJBIX TPYHTaX METOJ0M npojaBauBanus [29].
3anauefi sxcnepAMeHTOB ObJIO NOJYYEHHE KaueCTBEHHOH
XapaKTepPHCTHKH Npolecca NpoJjaBJHBAHUsA H onpejejeHue
pesuyHHbBl 0011ero CONpOTHB/EHHS TPYHTOBOH Cpelbl H OT-
KJIOHEHHs CKBaXXHH OT 3a/JlaHHOTO HanpaBJieHHA B 3aBHCH-
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Puc. 3.15, Cxema 3KCNEPMMEHTANLHOW YCTAHOBKM [NA WCCNENOBaHMA
XAPAKTEPHCTHK NPOXOOKH FOPM3IOHTANBHLIX CHAAMMH MEeTOAOM NpOaaB-
NHBAHHA

] — aaekrpodauzareas; I — pedyKkTop; 3 ~— gunr nodawu: 4 — coeQURUTEAbLHME
cTEpacHy; 5 — saxum; 6 = dusamoserpnl JA8 usmepenus ycouasud npodassusanus;
7 — nanpasasoiyas sTyaxa; 8 — ppodasausaesman rpybxa; 9 — xauepa nodauy 0o0-
det; [0 — cerxa, yoepacusavijan necog, Il — nodawa sodws; [2 — pecyanan sa-
gpyagka aorea; 13— gpocerk aocde; 14 — RaKcuMaibNaa dauda sadasansasis

MOCTH OT: rAyOHHBI 33JI0KEHHS! CKBAXHH H GHITOBOro /laB-
JIeHHs TPYHTA; JJUHB NPOXOAKH CKBaXKHH, MX JHaMmerpa
H OokoBOro tpenusi; GopmMul M KOHCTPYKIHH HAKOHEUHHKA;
JN060BOTO CONPOTHBJICHHA; CTENeHH YBJaMHEHHS TPYHTA.

JlaGopaTopHas YCTAHOBKa COCTOHT M3 TPYHTOBOIrO JIOT-
Ka ¥ HaxumHoro ycerpoicrsa (puc. 3.15). Jlorok Bunoanex
NPAMOYroJbHBIM, ero aauna 2,5 M, Bucora 0,8 M, WHpHHAE
0,5 M. Crenku J0TKa ciesiaHbl H3 OPrcTekJga TOJIHHOM
15 MM; BcSl KOHCTPYKIHS CKpelJieHa CHCTeMOH JIopaJieBhiX
yroakos pasmepom 60360 mm. B Topueso#t wactH JoTKa 1
Bbijles1eH KapMaH A5 nojavd Bojibl. OH OTropoken OT nec-
yanoii zarpyskn (ta6a. 3.4) creuHaJbHOH MeJIKOSMEHCTOM
JATYHHOH CETKOH H CAYXKHT jasi OoJlee paBHOMEpHOro pac-
npejaefenns BOJbI MO BLICOTE H NJOMAAH TONEPEUHOro ce-
YeHHHA JOTKA.

Kak BHIHM, mecUaHas 3arpyska JoTKa B JOCTaTOYHOMH
CTeNneHH OJHOPO/IHA, B CBA3H C YE€M CBOHCTBA I'pPYHTA B IJIOT-
HOM CJIOXKEeHHH MaJjJo OTVIHYAlOTCHA OT CBOHCTB B PBHIXJIOM CJIO-
Kenun, Tak, BeJIHYHHB OGBEMHOTO Beca OTJHYAIOTCS BCEro
Ha 16 %, a mopucrocTH — Ha 28 % . ¥Yroa ecrecTBeHHOro OT-
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Tabanna 3.4. Pranko-MeXaHHYeCKHe CBORCTBA rpyHTa

CnomeAne
XapakTepHcTHKa rpyHTa

pHEEXACE NAOTHOE
| LaoTHOCT, TfoM® 1,52 1,77
lMopucrocts, % 4264 33,21
Kosdpdrunent nopacrocts 0,74 0,50
¥ aeanuutil Bec, rfem? 2,65 2,65
I'nrpockonmieckan Baaxuocts, % 0,1 0,1
XapaktepHuil gHametp Dgo, MM 0,8 0,8
Xapakrepuuil gnamerp Dy, MM 0,5 0,5
Kosdduunent dunsTpannu, MfcyT. 43,3 24 7

KOC4 B CYXOM COCTOSIHHH H NMOJ BOAON TakXKe H3IMeHseTcH
manao — Beero Ha 8 %. Ormeuennoe obGcTosiTesbeTBO 0bJIer-
uaeT MnojlepsKanue OCTOAHHOrO COCTOAHHA 3arpy3kH B npo-
ecce BeJCHHA 9SKcmepuMentatbHbX pabor. B nmepeaneii
TOPUEBON CTEHKEe JIOTOK HMEeT KPyr/joe OTBepCTHe JHaMer-
pom 50 MM, uepe3 KOTOpOe BHINOJAHAETCH MPOAABJIHBaAHHE
Tpy6OK HAH cTepiKueid. BXoa B JOTOK nepexkpuT HanpasJif-
jomefi BTYJKOl, ee BHYTpeHHee oOTBepcTHe mnoAlGHpaeTcs
B 3aBHCHMOCTH OT AHaMeTpa npoiasjHBaeMbx TpyOok. Ha-
npaBasiiomian BTYJKa cHabxena daanueMm, yaepKHBalOLIHM
BOWJIOYHLIM HJIH PE3HHOBBIH CaJIbHHK, KOTOPBIH CO3[aeT Vii-

JOTHEHHE H NMPEenATCTBYET HCTEUEHHIO H3 JOTKa BOABI H IHe-
CKA.

Hamxumnoe yerpoiictso (puc. 3.16) npeacrapasier coboi
CHCTEMY BHHTOBOIro JOMKpaTta, NPHBOAOM KOTOPOMY CJAYKHT
saekTpoaBHraresns mounocteio 0,27 kBt ¢ uncaom obopo-
toB 1400 06/mun. [IBuiKenue o1 3JeKTpPOABHraTe st nepejia-
eTCH 4epes peaykTop ¢ nepeaatoydHsiMm wncsaoMm 20 K cHere-
Me ABYX LIECTEPEHOK, KOTOpble A0BOAAT obllee nepeaatod-
noe yucso go 40. Ilo BuHTY, HMeomwemMy aanHy 560 MM
M olIar 2 MM, JABHIKeTCA raika, JKecTKO CKpenJieHHas ¢ Ha-
KHMHBIM VCTPOHCTBOM MOCPEACTBOM JIBYX KPYIVIBIX CTEpK-
He. HakKuMHOe yCTPOACTBO COCTOHT H3 3aXKHMa H YMOpPHOH
MJaHKH, CBASANHOA C COEAHHHTE/NBHLIMH CTEpPXKHAMH. 3a-
KHM BBEINOJHEH H3 naTpyOka, AnaMeTrp KoToporo noadupa-
eTCHl B 3aBHCHMOCTH OT JAHaMeTrpa npoiaaBinBaeMoil TPyOKH.
BryTpu natpybKa ycTaHasJHBAlOTCA ABa NOJYKOJbLA, KO-
TOpHe NPHXHMAIOTCA K NpoAaBaHBaeMoi TpyOke c no-
Molbi0 GoaTa. 3aXKHM MOCPEACTBOM TOPUEBOA BHITOUKH

BXOJHT B YIOPHYIO NMJ4HKY, HA KOTOPYIO nepelaercs yCHIHe
OT BHHTA.
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Puec, 3.16. 3Sxcnepument
YCTAHOBHE € HBMMMHBIM
PORCTBOM W TPYHTORBIM
ANA HccnepoBaHMa np
rOpH3IOHTaNbLHBIX CHBaMWHH
TOAOM MpOfaBNWMBaAHMA
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HameputenpHoe ycTpo#icTBO COCTOHT H3 CHCTEMBl JABYX
AHHAMOMETPOB, (QHKCHPYIOIIHX YCHIHE NpoAaBauBaHuA. K-
HaMOMETPhl yCTAHOBJIEHH B pPa3phiBe CHJIOBOH CHCTEMH
«32)KHM — ynopuas njanka» # paboraior Ha cxkarue. Ta-
PHPOBKA JAHHAMOMETPOB BHINOJIHEHA ¢ HCHOJbL30BaHHEM
TaGJIHLBl, OpHBeJAEHHON B HHCTPYKIHH HO HX 3KCIVIyaTallHH.
Bropoii ocnosroii mapamerp — OTKJIOHeHHe TPYOkH OT ro-
PH3OHTA/JbHOrO HAaNpaBJeHHsa — ONpelens/csa ¢ NOMOLLBIO
ClelHaJbHOro MepHOro miyma, KOTOPHI NpeAcTaBifer co-
Goil cTasbHYI0 MEPHYIO JHHeHKY H MOPH30OHTAJIBHYIO NaacTH-
HY, HKCHPYIOmMYIO IJOCKOCTb OTCHeTa. YKasaHHOe YCTPO#-
CTBO NO3BOJISET H3MEpPATH rAayOHHY pacnojioXeHHA 3a1aB-
JHBaeMo TpyOGkH MO BeeH AJaHHE 3a/1aBJHBAHHA.

Ha)uMHoe yeTpOHCTBO pacCYHTAHO TaKHM 00pasoM, 4TO
CKOPOCTh NpOJaBJHBaHHA Bcerfa OCTaeTcs NOCTOSHHOH
H pasHoft 70 mM/mHH (TO ecTh GJIH3KOH K (akTHUECKOH CKO-
POCTH MpojaBiHBaHHs B HaType). Biamnsinue uamensiomero-
CS COMPOTHBJIENHA CPEAH OTPaXKAeTCs B H3IMEHEHHH YCHJIHA,
aMepsieMbulX AunamoMerpaMu. TakdM o0GpasoM, BeJHYHHA
YCHJAHH nmpojaB/iHBaHHs SBJseTCA OCHOBHOH XapaKTepHCTH-
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HOH, HcnoJib3yeMo# NMpH aHaJjiH3e Pe3yJibTaTOB 3KCNEepHMeH-
1o, OnBpITH NPOBOJAMJMCH NMPH TPeX THNAX rnecuaHod 3a-
IPy3kn: ¢ OTKOCOM B 3ajHeil 4acTH JIOTKA; ¢ OTKOCOM B [e-
Peinel ero yacTH; paBHOMepHasa 3arpyska 1o Bcedl NJHHE
loTka.

|lepepifi THN 3arpy3KH HMHTHPOBAJ HATYPHHE YyCJOBHA
¥(umckoro Bonoaabopa, rae HaiHYHe OeperosBoro OTKOCA
CHiMaJso 4yacTh OBLITOBOrO JAaBJieHHA Ha TpOAaBjHBaeMhle
TpyOxu. B 3THX yc/0BHAX BO3HHKJH TPYAHOCTH, CBSI3aHHBIE
{ 3aTHpaHHEM neckKa B YIJIOTHAIOWEM YCTPOHCTBE, 4TO NpPH-
WOIHA0 K HCKAaMEHHIO Pe3yJabTATOB H3MepeHHit. Ananoruy-
e TPpyAHOCTH BO3HHKaJH M NPH PaBHOMEpPHOH sarpyske
10TKa mo Bcelt ero aanuHe. B stoM oTHOmeHHH HauboJee
CTPOrHMH OKasaJucCh ONbLITH, NPOBe/ieHHBIE B JIOTKe NMPH 3a-
IPyske 2-ro THna, Koria cONpOTHBJEHHA B HampasJsAlONLEH
BTynke OBITH paBHE HyJA10. B ABYX APYrux cjiiyuasix sTH co-
IPOTHBJIEHHS NPHXOAHJIOCH YYHTHIBATE OTAEJBHO H HCKJIO-
14Th NpH aHajin3e pe3ybTaTOB ONbLITA.

B kawectBe 3arpyaeMoro MarepHajia HCIOJb30BAJH
HECOK B 3 COCTOSIHHAX: MAaJOBJIaXKHBIH B PBIXJIOM COCTOA-
HH; necok ¢ Baaxnocreio 18 % u necok, nacHIenHBI BO-
N0,

Cepusi cneumasbHBX OnbiToB OBlJia MpOBeieHa B YCJIO-
BHAX yBesnyeHHs OBITOBOro AaB/ieHHsi TPYHTA, KOTOpOe MO-
lenpoBaiocs ONOJHHTENBLHON BeCOBOH Harpyskoh Ha mno-
“epxnocTh mecka. 1o JaBJeHHe, pachnpejiesienHoe No MmJo-
ann, npuaumanocs paputiM 0,06 u 0,1 xr/cm®. TloBHCHTD
OniTopoe naBrenne Ha GOJBIIYIO BeJHYHHY He YAaJ0Ch, TAK
“dK cTeHKH JNOTKa Ha OoJsiblliHe HArpy3KH HE PacCYHTAHHL..

IKCNEPHMEHTH NPOBOJAHAHCh ¢ TPYOKaMH JHaMeTpPOM
gﬁ]_ﬂm H 20 MM naKoOHeYHHKaMH pasiHYHBIX (opM (pHC.

B nponecce skenepumentos onpeaedsaucs obuee conpo-
THBJIEHAE nNPOABHIKEHHI0O HAaKOHEYHHKa H CONpPOTHBJIEHHE
OokoBoro Tpenust no muuue TpyGok. Kpome sroro 6uia npo-
BElleHa cepHsA OMBITOR MO ONMpefeJeHHIo JOOOBLIX CONPOTHB-
ICHR{ HakOHeYHHKOB pas3Horo THNa W (POPMBEL, 4TO NO3BOJIH-
10 Bosee cTporo oxapakTepH3OBaTh JAOCTOHHCTBA KaXKAOro
"3 HuX, OTH ONBITH MPOBOAHJIHCH MyTEM BHEAPEHHS B 'PYHT
#4KOHEUHHKOB, KOTOpBHIE MPeABAPHTE]NLHO OTAEJSAHCL OT
Tponasnennoit TpyGKH.

Yeunus npoAaBiMBAaHHA 3aMepsAJH M0 JJIMHE TPYOKH
“ Hireppasom 0,2 M, oTk/IOHeHHsT TPYOKH OT FOPH3OHTAJIb-
"ol ocu dukcrponanu ¢ nutepsasom 0,4 M. Kaxauit onsit
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Puc. 3.17. NaGoparopHbie MOAENH HANPaBNAOWMX ronoBox [HakoOHWeu-
HHKOB)

| — KOHUNECKAR © y2aoM JsaocTpenua I15° u 30°; 2 — KOHUMECKAR © WENTPAABRO-
PACAOADMKENHNMM OCeaniM OTaepcTiem; 3 — osaaodudnas Ges waamozabopHbix oOT-
aeperuil: 4 = ¢ ROAbYLAHLM OTEEPCTUEM: 5 — € OTKPHTHM TOPHOM: 6 — €O CNACWI-
woil zazayuikod; 7 — ogai080HGER CO WAaM03a00PRBIME OTEEPCTUAME

noBTOpsAaH 3—4 pasa (B cyXxoM necke) u 2—3 pasa (Bo
BJAJKHOM MECKe W NpH NoJHOM BaaroHaceiuienud). Ilepen
NOCAEAYIOUIHM ONBITOM (0CO0EHHO B CYXOM MeckKe) MNpoH3-
BOJAHJAM €ro peixjienHe, obecneunBalouieec nNpUMepHoO OAHHA-
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Puc. 3.18. Fpaghwueckan 3aBHCHMOCTE YCHNMH P HaXMMMHOro ycTpoHcr-
Ba M OTHMOHeHWW Ali npogasnwuBaemeix Mogenew FOPH3IOHTANbLHLIX

TpY6 or ANMHN NpOXOfKM

KOBYIO MJIOTHOCTL cpeinl, [Ipn o6paboTke ONBITHBIX AaHHBIX
Pe3yJbTaThl 3aMEPOB MO HECKOJbLKHM IOBTOPHOCTAM OCpel-
Haan. OraeasHo OBLIO onpefesieHO COMPOTHBJIEHHE, KOTO-
poe HCNLITHBAJA NpojasBianBaeMas TpyOKa B HanpasJsio-
uief BTYJIKe. dTa BEJHYNHA, paBHaa npuMepHo 8 Kr, HCKJO-
qajach H3 PacCMOTPEHHA H Ha CONOCTaBJieHHe PasjHYHHEX
ONBITOB BJHAHHA He OKa3blBaja. AHanus aanHux (pHc. 3.18,
taba. 3.0) nossoaser caenarb cJeAyIOUIHE BBHIBOALL.

I'nyGuua 3an0kKeHns CKBaKHH, a cJel0oBaTeNbHO, H.0bl-
TOBOE JaBJieHHe CYLIeCTBeHHO BJHAIT Ha YCHJAuA Npojas-
JHBaHHA. B 30He HH30BOro OTKOCa YCHJIHS PE3KO CHHIKAlOT-
cA W AocTHramoT MHHEMYMa, [lna paja ciydyaeB yMeHbIUeHHe
VCHJIHI CBA3AHO ¢ OTKJOHEHHeM TpYOOK BBepX M COOTBETCT-
BEHHO yMeHblleHHeMm OLITOBOro fnasJjieHHa. Takoe Xe fABJje-
Hue HabalogaeTcsa u B HaTtype. YBeanuenne rayOuibl 3aJ10-
KeHnsi ckBakun (OniTOoBOrO faBjienus) B 2—3 pasa aaer
nopwilenye ycuaui B 1,75—2,2 pasa.

JnHHAa NpOXOAKH CKBAXXHH, CBA3aHHAA € yBeJHUYCHHEM
OOKOBOro TpPEeHHA MOBEPXHOCTH TPYOKH O rpyHT, BO BCexX
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Tabauna 3.5. PeayasTathl KCNCPHMERTANBHBIX
HCCAeR0BAHMN B TPYHTOBOM JOTKe

Cpeauee ycrape 3alan- | oyxn
AUBEHUA, KT, B NecKe TR e 1

Haxonewnnk

anan- | BOROHa- naas- | BPOAORE-
c (ad | - =
YXOM | oM H“cI.T CYXOM |  pou ﬂil::i |

Co canomgo# saraywxoi | 129 83,81 61,1 56 15 15
Konsuuecknfi, ¢ yrnom 30° | 96,5| 75,2 | 57,1 | 106 | 35 32
Kounueckui, c yraom 15° | 114,21 73 54,2 130 25 29
OsanoBu =B 92,6| 68,9 ]| 58 200 40 40
C koabueesM otBepctnem | — | 72,6 | 53 .5 — | 40 2
C OTEpHTEM TOPLOM — |.76,2} 50,3 — 25 2
C oceBLM OTBEPCTHEM — | 68,3 | 57 — o5 8

cayd4asix CepbesHo BJHAET Ha Bo3pactanue ycuani. [Ipu
3TOM 3aBHCHMOCTh P oT [ HocHT mpHOAH3HTENbHO Jorapud-
MHYECKHH XapakTep, NPH KOTOPOM YCHJMS Ha HavyaJbHOM
yYyacTKe pesKo BO3pacTaloT, a 3aTeM CTPEMATCH K NOCTOMH-
Hoit Besuynne. Takoi xapakTtep sapucuMocTH P=[(l) nau-
Gosiee YeTKO BHpaXKeH JIJNA YCJAOBHH cyxoro rpyHta u Gosee
criay<em JJs YCJOBHH MOJAHOro Baaronacbimenusa. Hanpmu-
MEep, B CYXOM NecKe Ha HAYaJIbHOM YYaCTKe NpOojaB/HBAHHSA
anuHoi 0,5 M papaenne Bospacraer ot 7—8 jmo 20—26 kr
AN 3arPY3KH ¢ HH30BBIM OTKOCOM H oT 256—40 no 90—
110 kr aas 3arpyskH, paBHOMEpPHO pacnpejle]eHHol no Aan-
He. ITO o3nayaer, 4T0 HAa mnepewx 0,5 M mpojaBJiHBaHHSA
ycHJaHe Bospacraer B 3—4 pasa. Jlaa sTHX Ke YCIOBHH Ha
cneayomux 0,5 M (1o ecTh Ha paccrosinud | M oT HavaJza)
ycuane Bospacrtaer or 14—26 go 110—125 kr ans pasHO-
MEPHO pacnpejle/eHHON 3arpy3kH. DT0 3HAYHT, YTO HA BTO-
puix 0,5 M ycuaus sospacrarot Beero B 1,05—1,15 pas. B ne-
CKe, HACHIILEHHOM BOMO#, B npeaesax nepsuix 0,5 M npoxon-
KH JlaBjenne Bhipactaer ot 20—25 ao 55—60 kr, T. e.
B 2,4—2,7 pas, a na Bropux 0,5 m npoxoaku — or 55—60
Ao 60—75 kr, . e. B 1,1—1,25 pas. |
YBennuenne JAHaMerpa TPYOKH Tak¥XKe OHIYTHMO BJHSET
Ha BO3pacTaHHe BeJHYHHH Jasjenns, ConocTaBHUTebHBLIN
SKCNepPHMEHT, NpoBeAeHHHHI ¢ Tpybkamu auamerpom 16
H 25 MM, NOKaskiBaeT, 4TO yBeJaHYeHHe nHaMerpa B 1,5 pasa
BJIeUeT nopuilleHHe HeoOxoAuMoro jasaenns B 1,4—1,8 pas.
O6o6was noJyYyeHHbBle Pe3y.JbTATH, MOMXKHO 3aKJIOMHTh,
49TO yBeJHYeHHe njomaau GOKOBOH MOBEpPXHOCTH MPOAABJIH-



BaeMblX TpyD 3a cHeT yBeJIHYEHHA HX JJHHH Ha | cM yBe-
JHYHBAET YCHJHSA NpojaBjuBanus npumepHo Ha 1—2 U,
4 MPH yBeJH4YeHHH auaMmerpa TpyOkH Ha |1 cM — Ha 4,5—
7 %. Taknm obGpa3som, obmee yBeauuenne GOKOBOA MOBEpX-
HOCTH TPYOKH Ha | ¢cM*® BHISHIBaeT nosuilicHue Heobxoaumo-
ro YCHJAHSA NpojlaBiHBaHHA B cpeineM Ha 2—4 Y% . Cueaver
3aMEeTHTh, YTO B HATYPHHIX YCJOBHSAX M0 JaHHBIM 3aMEpOB
AaBJieHHA No JIJiHHe ckBaxKuH Ydumckoro Bojaosabopa sTa
BeJIHYHHA cocTtasasier B cpeaneM 0,8—3,5 %, 9ro Bnoane
COMOCTAaBHMO ¢ JabOpaTOPHEIMH pesyJibTATaMH.

YBeJlHUeHHe CTEeNeHH YBJaXHEeHHs I'PYHTa JJIsi BceX TH-
OB HAKOHEYHHKOB, 2 OCOOEHHO AAA HAKOHEYHHKOB, AONycC-
Kalowux orbop mWnaMa, CyleCcTBeHHO CHHKaeT YCHJIHA npo-
N1aBJHBaHHA M OTKJOHeHHs TPYOKH OT 3aaHHOr0 Hanpas-
J€HHA. YCHAHA B IPYHTE CYXOM, BJIAaXHOM H HACHILEHHOM
BOMOH COOTHOCATCA cooTBeTcTBeHHO Kak 1 : 0,65 : 0,47 — npu
HCIIOJIb30BaHHH CIJIOIIHOro HakoneunHka H 1:0,78: 0,59—
105 Kkonnyeckoro (30°) makomeunnka. OTkaoHenusa TpyOokK
OT FOPH3OHTAJBHOIO HanpasJICeHHSs B IPYHTE CYXOM, BJla-
HOM M HACHIIEHHOM BOAOH COOTHOCATCH COOTBETCTBEHHO
kak 1:0,33:0,3 — npu Henosb3oBaHEH Konuueckoro (30°)
HakoHeyHuka ¥ 1:0,20: 0,17 — npH HcNo/IbL30BaHHH OBAJO-
5HAHOrO.

Takum oGpasowm, BenoHAA PYHKIHIO CMa3KH, YMeHblla-
[OLleH TPeHHe TPYOKH O rPYHT, BJara NPHBOAHT K CHHXEHHIO
ycuauii Ha 20—35 % — npH yBAaMHEHHH rpyHTa H Ha 40—
50 % — npH noOAHOM €ro BJAAroHACHINEHHA. AHaJOrHYHO
3TOMY BO BJIaJKHOM H HACLIIIEHHOM BOJIOH rpyHTE NPOXOAKa
CKBaX@HH METOAOM NpPOJAABJHBAHHA NPOXOAHT C OTKJAOHEHH-
iMH, MeHblIMMH Ha 70—80 % ot 3apgaHHOrO HampaBJeHHs,
yeM B cyxom rpynre. [IpH stom cymecrBenHol pasHHIH
8 BEJHYHHAX OTKJOHEHHH B YCJAOBHAX BJAAXKHOrNO H HACH-
LIEHHOI'0 BOJOH I'PYHTA HeT.

®opma ¥ KOHCTPYKIHSA HAKOHEYHHKOB, NIPHMEHAEMEIX [IPH
NpOAaB/IHBAHHH, AETAJIbHO HCCJAEJOBAHB BO BCEX CepHAX
ONBITOB, POBE/IeHHBIX ¢ TPYOKaMH, a Tak¥kKe B cllellHaJbHbIX
IKCNEePHMEHTAX, r/ie onpelleifijiH BeJHYHHH J060BOro co-
NpoTHBJeHHs. Jlyumue pesyasbTaThl (¢ TOUKM 3pEHHS BeJH-
YHHBEl YCHJIHH NPOJaBAHBAHHA M OTKJOHEHHS OT 3a/aHHOIO
HalnpapJeHus) OBJIH MOJy4YeHbl NPH HCNOJbL3OBAHHH HAKO-
HEYHHKOB C JIOOOBLIMH OTBEDPCTHAMH, HCHBITAHHA KOTOPHIX
POBOJIHJIHCE BO BJa*KHOM H MOJHOCTBIO HACHIEHHOM TPYH-
te. [Ipn stom aas ycaoBHI MOAHOrO BOAOHACHIUIEHHS HaW-
MEHBIIHE VCHJIHSA H OTK/JIOHEHHA obecneyuBaeT OTKPHTLIA
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topen, TpyOsl H HAKOHEYHHK C JIOOOBHIM KOJBUEBBIM OTBE
crueM. Bo BiakHOM rpyHTe JydlllHe Pe3yJ/ibTaTbl MO BeJH:
yHHE yCHJAWA obecrneunBaeT HAKOHEYHHK ¢ JOOOBBLIM 1(EHT:
paJbHBM OTBEPCTHEM, KOTOPLI, 0OAHAKO, OTKJIOHSeTCA 60.1b:
e, Uem JApyrue. :
MakcuManbHBIe YCHAHA HeODXOAHME B cjy4ae HaKOHeY
HHKA C 3aKPHITHIM TOPLOM, XOTH OTKJOHEHHe OT roOpH30HTA-:
JiH B 9TOM CJydYae MeHblle, ueM B APYruxX. AHaJoru4Ho pa-
Goraer M OTKPHTHA TOpew TPpyOHl BO BJAAXKHOM TrpYyHTE
rpyHToBasa npobOka, sabupaloniasl OTBepCTHE, HrpaeT poJib
3arJyulKH. '
Ban3kH no CBOHM JOCTOMHCTBAM KOHHYECKHE HAKOHEY-
HHKH C PA3HBIMH YIJIAMH 3a0CTPEHHS, YCHIHA AJisi KOTOPHIX
orauualotess Beero Ha 4—9 %. Texnuyeckne BO3MOMKHOCTH
OBaJIOBHAHOrO HAKOHEYHHKA ONpeiensiioT Haujiyyllide pe-
3yabTaThl NpH pabore B yCJAOBHAX BOAOHACHIIEHHOTIO nMecka.
Haubosbllee OTKJAOHEHHE OT 3aJaHHOrO Halpap/ieHHA BHI3bl=
BACT cAMBblll 3a0CTPCHHBI KOHHYECKHH HAKOHEUHHK (C yr-
jdom 15%), wMenpllee OTKJOHEHHE B BOAOHACHILIEHHOM
H BJAaXHOM rpynTax ofecneydB4CT OBAJOBHAHLIH HAKOHEY-
HHK. B CyxoM rpyHTe BCJAEACTBHE 3aKYNOPKH J0OOBOro OT-
BEPCTHS HAKOHEUHHK ¢ JIOOOBLIM OTBEPCTHEM OKasbiBaer
Goaplliee cONPOTHBJCHAR, YeM KOHHYECKHIL. |
B pesyabrate npoBeieHHOr0 HCCJAC/OBAHHA MOMHO 3a-
KJIOYHTh, 4TO B BOAOHACHIIEHHBLIX TpyHTax Hanbojee mene-
cooOpasHo NpHMeHelHHe HAKOHEYHHKOB ¢ JIODOBHIM H KOJib-
(esbiM oTBepcTHAMH. KoHHYecKHe HAKOHEYHHKH C pasinu-
HLIMM YIJlaMM 3a0CTPeHHs H OBaJIOBHAHBI HAKOHEYHHK
OKa3LIBAIOT MOYUTH OJAMHAKOBOE CONMPOTHBJICHHE, XOTHA B BOJO-
HACHINIEHHHX TPYHTaX MOCJAEJAHHH JlaeT JyullHe pe3yabTaThl.
Otkaonenne TpyGOK OT 3aJaHHOrO HanpasjeHus Oogblie
/IS 3A0CTPEHHLIX HAKOHEYHHKOB H MeHblIe AJd TYNbX,
B cBa3n ¢ ormeuennbiM, Haubonee s3pPEKTHBHLIM A5 MPO-
XOJAKH CKBAXHH B BOJOHACHILIEHHBLIX PBLIXJIBIX FPyHTaxX cJje-

INVeT NMPH3HATh HAKOHEYHHK C KOJbUCBHEIM JA000BRIM OTBEP-
CTHEM.



Fnasa 4. ONbIT CTPOMTENLCTEA
M SHCMAYATAUMM NYYEBLIX
BOAO3ABOPOB

1. NMpakTHKa NpHMEHEeHHA NyYeBbiX
sopo3zabopos

OaneM H3 NOCJeAHHX N0 BpeMeHH BBOJAa
W skenavaranuio (1985 r.) w wmaubGosiee KpynHbiM OTe4ecT-
NCHHBIM JIYYEBLIM BoA03a60pOM KJI4aCCHYECKOro THMa C Mpo-
CKTHOT POM3BOAHTENBLHOCTLIO 33 THIC. M® B CYTKH fABJSIETCH
ayvuenoit pogosabop ropona Kayunaca (puc. 4.1,a).

V4acToK roJoBHBIX coopyxeHHH KayHacckoro ropoicko-
ro BononpoBofa Buuynaii pacnojioyen B paHoHe CJHSHHS
pex Hsamynac n Hepnc. Ilo nociaeaxero BpemMenH BOAO3A-
fop cocrosiyi H3 JiHHeliHoro psAa 17 BepTHKaJbHBIX CKBa-
WiH, gasaBliHXx 20—23 teic. M®/CyT. BOAH.

[Tocne BBenenHs B skcnayatauuio B 1985 r. ayuesoro
nojpozabopa B pabote 0CTaaoCh Beero 6 CKBAXHH, OCTallb-
iple OuH  oTkJiouensl. JlyueBoH Boao3abop OTCTOHT OT
kpaiitHax ckpaxuu psaaa Ha 100—150m x cepepy. On mno-
CTpOeH Ha BhicoKoMm Jesom Oepery p. Hsamynac. Muxenep-
HO-THAPOTCOJNOTHYECKHE H3LICKaHHA B paiioHe Boa03abo-
pa GuiH mpoBeiensl MunucTepeTBOM reoJsiorun JIHTOBCKOH
CCP u cojaepiXaJin HeC/AeAOBaHHE aJIOBHAJbHBIX MECYaHo-
(paBHINBIX OTVIOMKEHHH nyTem nposegennsi OypoBmX pabor
10 HECKOJBKHM CTBOPaM, MPOJOKEHHBIM [ONEpPeK peKH
i BLOJAL Oepera, a Takxe ONBITHO-PHIBLTPAUHOHHBIX paboOT.
ITH HeCaeNoBaNHA NOKa3aJH, 4T0 HanboJiee NPOAYKTHBHEIM
ABJASIETCS JABYXCJOHHBIN BOAOHOCHBIH MJacT, COCTOALLHH H3
CI05 MEJIKO- H CPe/IHe3epHHCTOr0 MecKa MOUIHOCTBHIO 13 M
w Jgekauipii HHXKe rpaBHAHOrO €J10d MOUHOCTBIO 3,0—5 M
kpynHocTbio rpasusa 1—3 mm  (puc. 4.1, 6). Kosdprunest
(huabTpanHu Ha3MeHsiercsi B naaue ot 25 o 203 m/cyr. Cpen-
nuit KosduunenT GUALTPAIMH, NPHHATHIH NPH POBEACHHH
rHApPOreoJoriyecknx pacuertos, cocrapiaser 50—80 m/cyr.
BoaoynopoM cJayar NJOTHHe IJHAB MOPEHHOTO MpOHC-
xoxeHns. B pacueTHo# 30He PAa3BHTHA JeNnpeccHONHOH Bo-
poHKH ycranoBjeHo 10 ckBakuH-nbe3oMmeTpoB (puc. 4.1,8)
ana  nHabaloaeHus 3a NOHHIKCHHEM YPOBHA MOJA3EMHBIX
B0, KOTOpBIE pacnojiokeHsl Ha paccrosHHd 30 — 50 m
onua or Apyro# (4 ckBaKuHbl BJOJb Gepera u 6 B CTBOpE,
nepecexkatouieM peky). Onna unabaionatenbHas CKBaXHHa
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Puc. 4.1. BuuyHakckwi nyvesok eofjolabop wa pexe Hamywac

a — ofjan cxesma pacnoioxenun aodosabopa; 6 — 2604020-AuTOAOZUNECKIL pas-
pes; 8 — AAQGHOBAR CXeMd; & =— gepTuKassksil paspes no a0doclopuOd KaMepe;
! — aywesoll esodosabop; 2 — naoruna Kaymaccxod F3C; 3 — wabauodareabibie
2udpopeXuMHsle CKAGMuNb; 4 — 20pulonTaAEMME dpenw; 5 — pecox; 6 — zpasuid |
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WJid pasMellleHa Ha [POTHBOMNOJOXKHOM Oepery pexkH AN
DlpeieieHHs THAPaBJIHYECKOH CBSA3H NOAPYCAOBHIX BOJ C pe-
Kol npu paborte Bono3sabopa.

Bonoc6opnas xamepa (cm. puc. 4.1,2) BonosaGopa
fipeacraBasier coboi MAaxXTHLIA KOJOMAEW KPYrJIOro B nJjaHe
cevenns rayOunoft 28 M ¢ BuyTpeHHHM jguameTpom 6 m. Toa-
(LA CTEHOK KOJIOAIA, COOPYKEHHOro ONyCKHBIM crnocobow,
I HiKHeH uacTi pasua 1,9 M.

Boponpuemnasi wacth Bojoszabopa npeicTaBiaser coloH
2-ApycHYIO cHeTemy H3 17 TpybuaTeX (QHABTPOB AHAMETPOM
100 1 150 MM, NpPOJIOIKEHHBIX B FOPH3OHTAJBHBIC pajHab-
lible CKBaXXHHBI, KOTOpHIe ObIJIKH NMPOHAEHEI METONOM Bpalla-
TesnLHOro IHeKoBoro Gypennsi (cM. 1. 3). CkBaXHOCTB
huasTpos 3—5 %, meneBse OTBEPCTHHA, MpOpe3aHHHIe Ja-
JePHEIM JIVUOM, DAasMELICHBl B MaxMaTHOM NOpPAJAKE H HME-
o1 aauny 10—12 mm, mwupuny 1—2 mm. Jlyun pacnosoxe-
uel moa yraom 11° (kpome ayueit 8, 9 u 13, 14, Korophie
pacxoaaTcs moA yraom 22°) W mmeT AaHay 5,8—40,2 m.
O6uaa AJHHA BCEX CKBAXHH cocTaBaaeT 4244 M. YcTheBHe
(HauanbHble) VYACTKH pajiHaJbHBIX CKBAXHH 3aKPHITHI Iay-
xumi obcaanbiMu TpybGamu Gez mepdopaunn. Mx nauna [y
it 1AHHa GUALTPOBOI YACTH MO KaXKAoMmy Jy4y [ npHBeaeHa
B Taba. 4.1.

Tabauua 4.1. Jlanna ropH3oHTAABHBX APEH
Kaynacckoro ayueporo sofosadopa

Hpr;ﬁlémn o % Hw'ﬁ,}ﬂf"“ j iz 2
I | 16,2 2 I1, 10 27 5
2 5,8 —- 11 26,2 3
3 23 3 12 40,2 22
4 23,9 3 13 27,6 3
5 24 3 14 30,4 20
6 18,6 2 15 40,2 22
7 22,4 2 16 40,1 22
8 30,3 2 17 20,5 3
9 27 o

PesyibTaThl ONBITHBIX OTKAYEK, NMPOBEAEHHLIX Ha BOJO-
3abope, MOKA3bLIBAIOT, 9TO AE€OHT OTAEJbHBIX JYUYeBbIX CKBa-
KuH cocrapasier 280—320 m3/q. [Ipn pabore 8 nyuei u no-
HHJKEHUH YPOBHS BOAH B BojocOopHOli kamepe So=I11,7™
IPOH3BOAKTENLHOCTb BoA03abopa Q=730 m*/4; npu paGo-
te 13 aydeil B TOM e NMOHHKEHHH COOTBETCTBEHHO NPOH3BO-
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Puc. 4.2. Nyuessie mopozaGopm B mexpypeuse Xpamw—[febepa

A — cxema pacnosoxenun aysessz sodosabopos; b — naaw sodoszabopoa | owe-
pedu crpoureaberea (Hupst 8 KOKyE RANIOZ0 AYHA — JAUNG CKBANUNGI, M, 0O0-
AOANUTEAbHNE Ayxu 2-20 Apyca noxosaumel Oeodmod aunued): a — ayweeoii sodo-
M? M 6 (Q=150 afc, S=i10 m); 6 — aywesoii eodosa M 7 (Q=200 alc,
S_Eip ﬂ;ﬂs—nywﬁ sodosabop M 2 (Q=300 alc, S=b6 x): 2 — Aywesoi s060-
3a
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Puc. 4.3. Nlyuenok Bogosabop wa p. Cype B Menae

a — cxema sodozabopa; 6 — 2e0A020-AUTOADZUNECKUT PA3PEs N0 2E0A0EUNCCKUM
(ussickareasckun) cksaxurax l..3: | — sodoclopras xasmepa; ? — copuIONTAAb-
HbE OpeHbl; § — MEAKO- U CPeOREIEDHUCTHE necok: 4 — 2AUNNCTHIE EPUHTEL
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AHTENABHOCTh Q3=1100 mM’/u; npn 15 ayuax u S;=12,5
NpOH3BOANTENbHOCTE Qi5s==1250 M®/u; a npu pabote BC
17 ckBaX{HH H NMOHHXeHHH So=13 M o0was noxaua Bo
norpebutensam Quz=1400 M3/u, T. e, npeBbILIAET PACYETHYIE
NPOH3BOAHTENBHOCTE, ClleflyeT OTMETHTb, YTO HMEeeTcs 3Ha
UHTE/IbHEIH pesepB AONOJIHHTENbLHOrO YBeJHYeHHs BOA0NoLa
yH. Tak, NpH NOHHKEHHH YPOBHA BOAL B BoAocGOpHON Ka
Mepe N0 OcH Jyded, T. €. npH So=17,2 M, HPOH3IBOLHTE/ 1=
HOCTb JyuyeBoro Bojaosabopa MoKeT BO3pPacTH emle H
30—40 9. |

B BogocOopHoii kamepe Bce yCTbSi JIy4eBHIX CKBarKHH
COeHHEHBl KOJbLEBHIM TPYOUAaTHM KOMIEKTOPOM JAHAMET-
pom 500 MM, KOTOpHIi passenen 3aiBHKKAMH Ha 7 CeKUHH,
4TO NO3BOJISIET PeryJHpPOBaTh BOJAONOAAYY NyTeM OTKJIOY
HHSl TOrO HJH HHOro 4Hcjaa JydeH. OT KOJbUEBOro Ko/lJeK-
TOpPa OTXOAAT 7 BePTHKAJbHBIX BOAONOABEMHEX TpyG aua
merpom 500 MM, B KOTOPHX YCTAHOBJIEHB MOrpysKHble HacO-
col Mapku 1B 12—210—145.

[lo anasoruu c Buuysafickum BogosaGopom B JluTee
HauaThl paboThl MO COOPYKEHHIO Jy4eBhIX MOAPYCAOBLIX BO-
Jlosabopos Diiryieit n Kasbonnwkne va p. Hepuc.

JIpYrHM nNpHMepOM JIOKAaJAbHOrO HCNOJb30BAHHA BOJ1O-
OGHJIBHOrO BOJAOHOCHOIO MOPH30HTA, NPEACTABIEHHOIO 4.1.110-
BHAJBHBIMH rajledHbIMH  OTJIOJKEHHAMH Mexaypeups Xpa-
MH — [leGena (['pysnsi) moryr cayxur 7 KpylHBIX Jy4YeBh
BOA03abopoB ropoia Pycraem (puc. 4.2). Mx xapakrtepuc-
THKA Jana B [4], TeXHOJOrHs CTPOHTEJNLCTBA ONHCaHa
B FJ1. 3.

Eme oaun xpynuuiii ay4eBoil Bopozabop HHOHALTPAILHOH=
HOTO THIA MOCTPOEH s TeXHHYECKOro BOAOCHAOMKEeHHS
«llensmam3sasoa» B noiime p. Cypu. On Hcnoabsyer noa-
pycJiOoBHIEe OTJIOMKEeHHsi mMomuocteio 6—10 M, npeacrasiaeH-
Hble  aJJIOBHAJLHBIMH  CpefiHe3epHHCTBIMH  TecKaMu
¢ HeGO/IBIHMH BKJAOYEHHAMH T/IHHHCTHIX JIHH3, @ TAKJKe r'aJib-
KH H rpaBuda. Kosdpduuuent puabTpauuu BOAOHOCHBIX nec-
KOB Ha raybuHe 5,5 M OT NOBEPXHOCTH 3e€MJIH COCTABJISEeT
2 m/eyr., Ha raybune 7—7.,5 m — okoqao 2,5 m/eyr., npeob-
napawmas kpyndHocts rpysnra 0,25—0,5 mm. [lokpopnbie
OTJIOXKEHHS NPeAcTaBJAeHb HAHCTHIMH rPYHTaMH MOUIHOCTLIO
0,60—1,6 M ¢ yBesHYeHHeM TOJIMHB cJa0si K Oepery.

B 1975—76 rr. u3 xeae3o6eroHHOH WAaxTH rayOHHOR
13 M u quamerpom 6 M mMeroaom npokosa (Ges orBopa uLaa-
Ma) ¢ obcaaHbiME TpyOaMu NPoJoXKeHO 9 ropH3OHTAILHBEIX
paaHa/ibHBIX CKBaXHH AauHOi oT 24 no 50 m aAnamerpoMm

202



200 MM (puc. 4.3). PHALTPOBLIE KOJOHHH NPEACTABJATIOT
coboii nepdopHpOBaHHBIE KPYILIMH OTBEPCTHAMH TPYGbI
anamerpom 180 Mm ¢ o6moTkoOil M3 NMATYHHO#H cerkn (sAueii-
Ka pasmepom 0,3 Mm).

J1eGHT OTAENBHLIX JIyYeBbIX CKBAXKHH NPH HX KPATKOBPE-
MeHHOH paboTe B CTPOHTENbHEIH NEPHOA™ COCTABHII: CKBAXH-
#a Ne 1 (nannoir 50 M) — 10 afc; Ne 2 (48 M) — 20 a/c:
Ne 3 (46 M) — 5 aifc; Ne 4 (50 m) — 20 afc; Ne 5 (24 m) —
10 nfc; Ne 6 (26 M) —4 afc; ayau Ne 7 (mamuoii 28 m);
No 8 (25 M) u Ne 9 (32 M) npoGHO# OTKauKke NOABEPrHYTH
e Opiaid. TIpn paGoTe Bcex CKBAaXKHH BMECTE, HO NPH NMOHH-
MEeHHH YPOBHA BOJAbl B BOAOCOOPHOM KOJIOAIE A0 OTMETKH
128 M (10 ecTh Ha 1,7 M BHIe ocH Jyueir) ae6HT Bomo3abo-
pa, onpejie/ieHHbIH N0 NPOH3BOAHTENLHOCTH HACOCOB MapKH
ILBI2, cocrasua okoso 1600 m*/cyr. O6mas aauna npoJo-
HeHHBIX (HABTPOBHIX Tpy6 cocraBmaa 329 M, KanHTajbHBE
3aTpaTthl  Ha  CTPOHTENbCTBO  BojAO3abopa — NPHMEPHO
200 THIC. pyo6.

Kpynusiit nyyesofi noapycioBuii Bogo3abop iaas ropoa-
ckoro Boponpososa Opeubypra, SKCNJAYaTHPYIOILHH HH-
GHILTPAUHOHHKE BOAB TIpPaBHAHO-MECYAHBIX OTJAOMKEHHI
nokiMbl p. ¥paj, 6ua nymen B paGory B 1985 r. Paaunans-
Hasi CHCTEMa, COCTOALIAs H3 5 rOPH3OHTAJNBHHIX CKBAMXKHH
aauHoH no 60 M B AuameTpom 426 MM nposoxKena Ha ray-
Oune 1,2-—1,5 M noa AHoM pekH M3 WaxTH JHameTpom 12m.
IIpoussoauTesbHOCTL BoosaGopa 10 Thce. M*/ecyT. npu no-
HHKeHHH YpoBHA B maxte 10 m.

JlocTaTo4HO IHPOKOE pPaclpoCTpaHEeHHe MOJAYYHAM Ma-
NBie JIiyueBble B0/103a00pLl B CeJIbCKOXO3SAHCTBEHHOM BOJO-
cHabKeHHH, aaa xotoporo na 80—90 % wucnoab3yloTcs
rpyHToBbie BOAH. Bonozabopu nas cesibX03BOA0CHAOKeHHA
Ha4a/i# HCNOJb30BaThCA eule ¢ 50-X rr. H NOJAYYHJH IIHPO-
KO@ pacnpocTpaHeHHe BO MHOIMX CeJbCKOXO03sHCTBEHHBX
paiioHax ctpannl. OcobeHHO AKTHBHO NPHMEHSIOTCH TaKHe
KanTaXXHble COOPYXKEHHA AMA CKOTONEPeroHHLX BOMAONOH-
HBIX NMYHKTOB H I/ OTFOHHOro macTOHUlHOrO BoOAOCHaGMKe-
HHS B CTeNHBIX 30HAaX, WanpHMep, Ha YepHbX 3eMaAx
B Kammpiukoit ACCP. 3aech maxTHbie KOJOAUB OJHOMET-
pOBOro AnameTpa, clleslanHble H3 cOOpHBIX Xesie306eTOHHBIX
KOJIel BHICOTOH Mo 1 M, OblIH ycHJIeHbl TPyOuaTeiMH GHALT-
pamu anamerpom 100 MM H AnHHONH MO HECKOJBKO METpOB,
KOTOpHIE NPOXKJAANALIBAJHCH METOAOM NPOKOJA B MaJOMOIL-

* Ilpr nonRXeHHH YPOBHA BOAW B IIaXTe HHXe OCH JAyved.
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HBIX BOJOHOCHBIX MJacTaX, CA0XKEHHBIX caabonpoHHLaeN
MH ME/IKO3ePHHCTHIMH NECYaHbIMHA M JaXKe cynecyano-cyrd
HHCTBIMH I'PYHTaMH. il
Baxueie paGoThl M0 NPUMEHENHIO MAJLIX J1YYCBHX BOJ
3abopoB Aas nacTGHHIHOrO BofocHalKeHHs mpopedentl H
cTHTYTOM «lOXKrunpoBoixos» s o6WHPHOrO pafiona O
Esponeifickoit uactu CCCP [18]. -
HuKerepHo-reoslornieckne i rhAporeoorndeckue yed
BHAI MHOTHX OTrOHHLIX nactbuuy repputopun Cesepo-3anaj
noro IlpukaBkasbsl XapakTepH3yIOTCS NOBCEMECTHLIM pal
MPOCTPAHEHHEM CH/IBHO 34CO/IEHHBIX IPYHTOBLIX BOL (c MI
Hepaansauned Gosee 10—15 r/a), KoTopble HenpHroAHl
Aaxe Aad sojonos ckota. [lpecuse u caabocosicnble BOAR
MPHYPOYEHBl B OCHOBHOM K HEOOJIBIIHM JHH3AM H IIPHCJIOAM
pacnojoKexsHbiM B GacceiHax M NOTOKAax COMEHLX BOA.
[TacT6uimHOe N CeAbCKOXO3sHCTBEHHOE ROAOCHAOKEHE
B TAKHX YCJOBHAX JIO NOC/IEAHEro BPEMEHH OCYIeCTB/1s.10¢)
raaBHbiM 00pa3oM ¢ NOMOLLIO OGHIYHBIX WAXTHBX KOJOZ
eB aHameTpoM 1 M, pacnpocTpaHeHle KOTOpPLIX CTaJ0 0Co
OeHHO MaccoBbiM OJaroflaps WHPOKOMY HCHOJb30BAHHI
OypoBuix arperatos KUK (konateas maxTupix koJoaues)
Onnako B yCJIOBHAX MaJOMOUHLIX BOZOHOCHLIX NJIACTON
(Menee | M) W HH3KOH BOAOOTNAYA CJAraloOULEX HX Cca4060
NPOHHUAEMBIX FPYHTOB AeOHTH IIAXTHBIX KOJI0MAUEB OKA3H
BaloTcA HelocraTounbiMu (menee 0,1 aifc) u e yioBieTBO:
PAIOT BCe BO3pacTawWnM TpeboBaHAAM NacTOHUINOTO BOLO:
cinabxenus.
B cBA3H ¢ 5THM HaPALY ¢ COOPYIKEHHEM MaxTHBIX KOO
es GoJbliero auamerpa (3—>5 M), TpaHWeHHbIX H ADPVIHX
BOL03a00pPOB ¢ YUIHPEHHOH BOAONPHEMHOA NOBEPXHOCTHIO
Halllig  pacnpocTpaneHne MaJbie Jyuyesnle 80403a00pH
B naunoMm caydae oxu npeAcTaBaAsiior co6oil AuGO peKOHCT:
PYHPOBaHHBIE CTAPBIE IIAXTHBIE KOJOAIB, YCHIEHHBI® TOPH-
3OHTAJIbHLIMH JYYeBBIMH (uanTpaMu, an60 BHOBbL NOCTPA
€HHble ClelHaIbHbIe JyueBbie B0oA03abops, GHALTPE KOTOs
PHIX NMpOAABJHBAIOTCA B I'PYHT C NOMOILLIO CcReUHAILHON
YCTAHOBKH C TrHAPABJHYECKHMH JOMKpPaTaMH, YCTAHOBJEHs
HBIMH Ha MoJepHH3HpoBannoM arperate KIIK. 1
Uccaenosaunamn IOxHUHUTuMa, IOxrunposoaxosa
[18] u Apyrux HayuHo-HCCAEAOBATENbCKHX H MPOEKTHO-H3bl=
CKATeJNLCKHX OpPraHMsauMii YCTanoBJIEHO, UTO ONTHMAJbHAA
AaHHa ayuelt Bojaosabopa A0JINKHA COCTABJAATh B PHIXJBIX
rpyntax 8—10 M, B CBA3HBIX BOAOHACHILEHHBIX — 6—8 M,
Anamerp TpyOuatuix duabTpor 168 u 180 Mm.
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s noBbleHHss NPOH3BOAHTENbHOCTH MAJbIX JydYeBbiX
#0/103a00pOB, OTKAYHBAIOIIHX BOLY H3 «BepPXOBOJA0K», 3aJie-
FAI0IMIHX HA8 KOPEHHBIX CJOfAX HeNpOHHIAeMBIX FOPHBIX T10-
PO, PaAHaSbHBIE CHCTEMB! TOPH3OHTANbLHBIX (PHALTPOB pac-
nosaralot GaHKe K Bojoynopy. 3a nocieanue roas B Poc-
TOBCKOH W Apyrux o0aacTsX HKHOH 30HH EBponefckoi
gactn CCCP nocTpoeHo HECKOJIBKO AeCATKOB MaJibix Jyue-
HHIX BOA03a6GOpPOB, NPOH3BOAHTELHOCTE KOTOPLIX B 2—3 pa-
14 NpeBbiaeT Ae6HT OOBYHBIX IHAXTHRIX KOJIOMIEB AHAMET-
pom 1 M.

B apuaublx u nojyapuiHbX panoHax, rie pacnpocrtpa-
jeiibl MPOCJOH W JIHH3H NpPEeCcHBX BOA, pacnojioXeHHbie
B TOJILE 3aCOJIeHHBIX NOA3EeMHHEX BOJ, HAXOAAT NPHMEHenHe
i KpynHble JydeBble Bojao3abopul. B nanHoMm ciyuae oco-
OelHo aKTyaJbHON fABJHeTCA KOHUEHTPHPOBAHHASA OTKauka
MPeCHBIX BOJ M HX OTAeJIieHHe OT BOJ ¢ MOBHIIIEHHOW MHie-
panusanuedi. ITockosbKy JHH3H H NPOCJOH MPecHHX BOX
HMEIOT JIOKAJIbHOe pacnpocTpaHeHHe H HX pasMepsl no Bep-
THKAJH 3Ha4YHTe/IbHO MeHblle, YeM B NJaHe, TO NPH HCOOJbL-
30BAHHH OOBIYHBLIX CKBaXHHNBIX BOA03a00OPOB BePTHKAJILHO-
ro THNa CYWECTBYET OMaCHOCTb NMOACACHIBANNA 3aCOJEHHBIX
B0l B (PHABTPH BOA03a00PHHX CKBaXKHI CBEPXY HJIH CHH3Y.

B cBfA3H ¢ OTMEYEeHHHIM [Jf IKCNJIYaTalHH JIHH3 npec-
HEX BOJ HeGoJbiol momuoctH (Ao 8—10 M) sddexTusio
HCMOJb30BalHe ABYXBSPYCHOro Jy4yesoro sojosabopa c pas-
NlebHOM OTKAYKOM NpecHBIX M 3acosenHnix Boj [4]. Kax
NOKA3LBAKOT HCCJIENOBaHHSA, ANS NpefloTBpallleHHs nojaca-
ChHIBaAHHA MHHEPAJHI0BAHHBIX BOJ B NpCeCHBX JIHH34X MOLL-
HOCTBIO 5—6 M BepXHHH Apyc paaHa/ibHBIX TOPH3OHTAJbIBIX
CKBAXKHH A0JKeH ObiTh 3aJ0keH Ha 3—4M HHXKEe KPOBJH
JHH3BI NPECHBIX BOA, a HIDKHHIA — Ha raybune 1,5—3 M HiF
/K€ TOPH3OHTAJILHOH rpaHuiUbl pasaena [OpecHbIX H 3acoJieH-
HBIX BOJ. Dta rpamila co3jlaercs B pe3yjbTare 0JlHOBPEMEH-
HOH OTKAYKH BOALI ABYMS OT/[eJIbHBIMH HAacoCaMH H3 JBYX
OTCEKOB BOA0OCOOPHOIl WaXThl pasiaesieHHbIX FrOPH30HTAJbHBIM
repMeTHYHBIM nepekpbiTHeM. Cxema JABYXbApYyCcHOro Jyue-
Boro Boaosabopa, BEAYIIEro OTKAYKY H3 NMPOCJOA WM JIiH-
3bl NPeCHBIX BOA JIJisi CEJAbCKOXO3fHCTBEHHOro BoJocHabMe-
unst, paspaborana B uHctutyre BCETHHTEO Munncreper-
pa reosiorun CCCP B 1965 r. (puc. 4.4).

Eciiy MOUIHOCTH NPOCJOEB H JIHH3 NPECHBIX BOXA, <«MNJja-
BAIONIHX® Ha 34COoJeHHHX Bojax, npesnmaer 10 m, moxer
OBITE NPHMEHeH H OOLIMHBI OAHOAPYCHLIN JyueBo# BOAO3a-
60p ¢ OrpaHHYeHnofi MPOH3BOAMTENLHOCTLIO, MPH KOTOPOil
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| = HACOCHAR cTanyur: 2 — Oerownsid samox; J— xeaesoberonHan waxra; 4
Ayueasie QuasTps: 5 — pasdessowan meaesoleronnan nepezopodxa; 6 — acack
saouiue Tpybonposode; 7 — fieronnoe dno; 8 — AOK; § — KpsiliKa AlOKa

I
He j10NycKaercsl MNOATATHBaHHE KYyIoJia 3aCOJCHHBIX m:m%
K BOJAONPHEMHBIM (QHALTPAM.

B camMocTOATENBHYIO FPYNNy MOMXHO BHIAEJHTH MOPH3OH-
TaJAbHO-JIVUEBEIE BOL03a0O0pHI, KOTOPHE CTPOAT OTKPHITHIM
cnoco6oM ¢ NpeABapHTENbHHM BCKPBITHEM TpaHIUEH HAH
KoTsioBaHoB. Taxkne Bomo3zabopbl HMEIOT TEeXHHKO-3KOHOMH-
YyeckHe NpeHMyIlecTBa nepej JiydeBuMH BoJA03abopaMH, KO-
TOpbiE COOPYKAIOT 3aKPHITHIM crnocobom npH ray6uHe 3a/10-
MeHHs TOPH30HTaNbHEX paluaJbHBIX ApeH A0 8 M (cM. ra.
3, n. 1). JononAHUTeAbHEIM HX JOCTOHHCTBOM fABJsAETCH
BO3MOMXHOCTh 00Jee KayecTBEHHOH YKJAIKH MecyaHo-rpa-
BufiHO# oGchinkKH TpybuaThix (HALTPOB, KOTOpasi OPH HC-
NOJb30BaHWH 3aKPBITHIX CNOCOOOB CTPOHTENBLCTBA CHJABHO
sarpyanena. Biarogaps stomy 06CcTOsAITENLCTBY NPHMEHEHHE
oTKpBITOro cnocoba ycTpoHcTBa TOPH30OHTAJbHO-JYUYeBHIX
BonozabopoB naet ocoGeHubiii 3(ppeKT B BOAOHOCHBIX MJiac-
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Puc. 4.5. Asyxny-
wemok  Tpybuareii
sopo3zabop AbGa-
WAWCHOTO 3EPHOCOB-
K038

| — sodocbopHsil KO-
dley, J =— EOPUIOH-
raALKbiE Aysesme dpe-
M, J — KmacocHan
sraigur | nodvema;
{ — PaaduHUKOBHE
punre; 5 — sodoHa-
NOpHER RAOTUNG

.ruquuuuuuuuﬂuup-ﬂ
I

X, CJAOKEHHBIX I'PYHTAMH C HEBBHICOKHMH (PHJIbTPALHOHHEI-
MH CBOHCTBAMH, a Tak¥ke HMeWHMH 00/blUYI0 IAHOBYO
HEOAHOPOAHOCTb, B 3THX clyyaax HelOCTAaTOYHYIO BOAONpO-
HHILAEMOCTh €CTECTBEHHBIX TPYHTOB MOXHO 3aM@HHTb BLICO-
KOH BOJONPOHHIAEMOCTbIO HCKYCCTBEHHBIX IDYHTOB A0CTa-
rO4HO MOUIHOH (HALTPOBOH OOCHNKH.

[lpuMepoM ropH3OHTaJLHO-AyuY€BOro BOA03abopa, no-
CTPOEHHOro OTKPHITHM crnocobom na Gepery p. Uluma pas
rexHHyeckoro BojocHabxkenus IlleayTckoro cnHpTOBOrO 3a-
Bosa (50 km or auroBckoro r. Kaaiinega), MOXeT CJAyXHTB
4-1yueBoil Bogosabop npoH3BOAHTENbHOCTBIO 17 Jfc ¢ ropn-
30HTaAbHBIMH TpyOdaTeiMB ¢uABTPpaMH AuHamerpom 200 MM
paupiofi 17 u 20 M. JlpeHa)Hune BOAONpHEMHBE (QHJABTPH
Oulid caenanbl u3 nepdopupoBaHHBX achecTONEMEHTHBIX
rpy0, yJI0XKeHHHX Ha rayOnHe Ookoso 6 M OT NOBEPXHOCTH
3eMJIH B OTKPBITOM KOTJIOBaHe ¢ ero o6paTHO# 3achinKoM
necuyaHo-rpaBHAHLIM TPYHTOM ¢ KO3 (hHUHeHTOM (HALTPA-
uHH npuMepHo 10 m/cyT.

IByxsiyueBoit HH(HABTPAUHOHHEH BOA03a0Op ¢ NOApYC-
J0BO-0eperoBuiMH JpeHaMu MOCTPOEH TpPaHIIeHHBIM CIOCO-
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Puc. 4.6, MupuneTpaumonksii sogo3abop nwa p. CyAdyH

I — Gepezosas Openg; 2 — HACOCHAR cTanyua; § — nodpycacsan Opena; 4 — Ayues
aoil epodosabop 1

Gom ua Gepery p. AGakan (uputok p. Enuceit) 8 Kpacnosp-
CKOM Kpae st cHaGxkenuna Boaoit AGaKaHCKOrO 3€pPHOCOB-
xo3a [25] — puc. 4.5. TpyGuartbie (uabTphl Aaunoii 30
u 25 M u nuamerpom 800 MM GbIH NPOJOXKEHH Ha rayOH-
He 3 M OT JHa PeKH H 5 M NOJA YPOBHEM TIDPYHTOBHIX BOA
B rpaBHitHO-TaJeuHbIX 4J1I0BHAJBHBIX OTJIOKEHHAX ¢ KO3(-
duuuentom ¢uabrpanun 150—350 m/cyt. Boaa ua ayued
noctynaer B BojocGopuHil Kese300eTOHHBH KOJOAEN AHA-
MeTpoMm 2 M, OTKy/la oTkauuBaercs nacocoM. Ilpn sTom na-
cocHAs CTAHILHA pacnojoXkena pasjesbHo oT BoAocGOpHOro
KOJIO/Ila Ha He3aTonJfeMBIX PeKoil B MaBOJOK OTMeTKax.

[ToapycaoBuit HHpHALTPALHOHHBI JyueBoH BoR03abop
¢ 4 rpy6uatuMa ¢uABTPaMH nocTpoe B IIpuMOpCKOM Kpae
pa p. Cyiipyn (puc. 4.6). B ycaoBusx meanapHpyIOmeH
i paammBalouleii Gepera pexH Jyuesofi Boposabop urpaer
poJit 106aBOUHOrO BOA03a00PHOTO COOPYKeHHs K TPy64aTo-
MY TODH3OHTaJbHOMY BOR03abopy ¢ TpeMsi GeperoBHIMH
H OfHON mojpycaoBoil aApenamu [25].

BocemMb HHOUIBTPAUHOHABX OEperoBhIX JyuyeBbiX BOAO-
3a6opoB HeoORUNRON KOHCTPYKIHA 3aNPOEKTHPOBAHBI HHCTH-
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Puc. A7. Nyvessie sogo-
safopw pns BopocHab-
WMOHMR Barsipbasckoro
weitaHoOro MEeCcTOpOM-
ACHMR

TyTOM «COI03BOJOKAHAJNPOEKT» JJIA TEXHHYeCKOro BOAO-
cHabxenuss Bateipbaiickoro HeTAHOTO MECTOPOXKAEHHA Ha
p. Tyasa B Bbamkupuu (pHc. 4.7, ¢ yKasaHHeM THApPOH30-
runc). 3aech «packiaajHble» Tpybuarsle (QHABTPH, COELH-
HeHHBble ¢ Tpyb6uaThiM BOAOCOOPHBIM KOJIOJALEM, YCTaAHABJH-
BaJIHCh B KOTJIOBAHe (€3 BOJ00TJIHBA H BOAONOHHKeHHA [27].
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2. lonoBHble COOPYXEeHHs BOJONPOBOAA
r. You

BonocuaGxkenne Y obGecneuHBaercs BE
A03ab0paMH, pacnoJOKeHHBEIMH B jloanHe p. You [30]. Yua
CTOK OJHOro H3 HHX, MaKCHMOBCKOro, pPacroJjiOXeH B Mpe
Jenax mpapobepemxHod uactH 1-#i HagnoHMeHHON peuHO
Teppachl. MakcumoBcknit Bofosabop nojaer BOAy B ceBep
HYIO 4acTh ropoja, oH BHTAHYT Ha 2 KM BJOJb pycia pe
KH H HMeer nJjomanb 14 xm?,

[Neppue ruaporeosorayecKkHe M3HICKaHHA HA 3TOM YYACTEE Gbid
npoeesedH B 1959 r, xoraa Oujo npoGypeno 12 noOHCKOBHX cHBAAME
pAoaAs GOepera, 8 —n pycne pexH, 18 ckpamun OHJAO YCTAHOBJEHD [IC
4 nonepeunuM npodHAsM ¢ yAanenHem or pycaa no 2,6 KM, npoGype
HO Takke 5 HaOMOATeNbHHX CKBAXHH. Duiio npoBefeno HeCcKoJLKC
MANONPOHIBOAHTEALHLIX OTKAYCK 03 NMOHHMCHHS YPOBHA BOJAB H ycTa
HOBJEHO TakXe, yTo AelOHT xamgofi nu3 30 pexoMeHAOBAHHLIX 3SKCIYAS
TAIHOHHHX CKBaXHH coctasaser 60 a/c.

[ocneayomue rHaAporeocJorHuecKkEe HCCASAOBaHNS Y9ACTKA OTHO
caTca K 1965 r., xoraa uueTHTYTOM <[ HOpOKOMMYHBOAOKaHan®» no AJH
He Geperopof AviHHE B 1 KM Guao npolypedo 29 ckpaiKuH, H3 KOTOpHX
19 Guan pacnojoXenH B Pyc/e PeKH.

B 1970—71 rr. soap pycaa pek#t na Jesom OGepery OBLiM NPOBE
JAeHH H3LICKAHHA AJA YTOYHEHHA paHee NOJy4eHHLX marepHanos. Bee-
ro npoGypedo 3a 5To Bpema 28 NOMCKOBHIX CKBAMHH H 3 KycTa ckea
MHH [AA8 ONHTHEX OTKaueK — 6 pentpanehbix w15 nabGmogarteibHnx
ckBaxcuH. B sone nellcTeHs JyueBOoro BoA0sabopa ANA HIYYCHHA PEXRH-
Ma ero paborm Onao Takxe npobypeno 10 mabmofaTeabHEX CKBAMXKMHE

B peayanraTe npopejleHHHX HCCHENOBANHI YCTAHOBJAEHO CALAYIO-
mee. AJOBHAJLHBIH BOJAOHOCHHIl OPH3OHT MPHYPOYCH K NECYaHO-rpas
BHAHO-TAJIeYHEIM OTJOXenHaMm p. Ydu niMKue- v cpeaHcYeTBepTHUHOrO
BO3pACTa, MOILHOCTbH KOTOPBIX H3MeHscrca oT 4 jpo 15 M B nprpycao-
Bofi wactd, no 25—30 M — B ynanennn or pexu. Comepxanne dpauufl
rpyHTa B TOPH3OHTe pacnpejensieTc cAeAYIOUHM o0pasoM: NEEBATHX
H rassHcTex gactin—or 03 no 2,8 %, necuannix —or 2 mo 36 %
rpasia —oT 22 no 70 %, raseynuka —otr 9 po 73 %. Ceepxy mecua-
HO-rpaBHAHO-TaNECYHEE OTJNOMEHHS NePeKpPHITH CJA0CM CYIIHIKOB M Cy-
necefl MomnocThio 4—6 m. pasuiino-rajcunnie OTJOMKEHHA MOYTH NO-
BCEMECTHO NOACTHAZIOTCA OTNOMEHHAMH COJHKAMCKOrO rOpH3OHTA, npel-
CTABJEHHOrO H3BECTHAKAMH M PAHHAMH. MIX mommuocTe Komebaercs oT
o—10 go 40 m.

AnmopHaabHuil  BOACHOCHHA ropu3aont Geananopuuil, B nepHot
JAeTHe-3HMHCH MeXeHH YpoBellb BOAL HAXOAHTCH na raybmie 4—5 M.
AfcomoTHRE OTMETKH YpoBs FpyHToBHX Boa 95 % ofecnevennoctd co-
crapaaoT 87,47 M na cesepe H 86,39 M Ha wore yuacrka. Pexum ypon-
mefl BOAOHOCHOrO FOPHIOHTA TeCHO CBA3AH C PEXMHMOM YpoBHell BOAH
B peke. Bansocrs pacnonomenHs MagcuMmonckoro ywactka or ropona,
XOpolee KauecTBO H JOCTATONMNHA 3amac noAseMHuX Bog 0OyCAOBHIN
HCOBXOANMOCTE JaNbHeAIICro pasBHTHA Bojpozalopa, koropuit a0 1974 r.
COCTONA TOJLKO H3 OTKEpPHTOrQ peyroro wsoaosaGopa w 12 Geperonwix
HHOUABTPAUHOHNEX CKBAMHI,
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HJist yBe/inueHHs BONONOAAYH B TOPOACKYIO CETh ¥Yipum-
CKOro BOAONPOBOJAA OBLJIO NPHHATO pelieHHe YCHIHTh roJiOB-
libie coopyXXeHnss MakCHMOBCKOrO y4acTka nyTeM CTPOH-
1C/IbCTBA HECKOJMIBKHX JIyueBbIX BoaosabopoB. Hx yerpoii-
CTBO 3aTpyaHsia HebOAbBlUASA 1O BeJIHYHHIE MOLIHOCTH NMOJ-
PYCJIOBOro BOAOHOCHOrO miaacta. Cuaeayer oTMeTHTh, YTO
Y(pUMCKHE JyuyeBble BOAO3a6OPH — OJHH H3 NEPBLIX B MH-
POBOH MPAKTHKE, KOTA4 rOPH3OHTAJBHBIE ()HJILTPOBHIE Tpy-
Obl 1uHOH cBHIe 40 M METOAOM NPOAABIHBAHHS npoKJa-
AbiBaJIM H3 IDAXTHI B TOHKOM IL14CTe, MOIIHOCTH KOTOPOIO
I0A pycJsioM pekH cocrasiasier Bcero 2,3—54 m [30]. Co-
[J1aCHO NPOEKTY, paspaboTaHHOMY HHCTHTYTOM «I HIPOKOM-
MyHBOJOKaHaa», Ha MaKCHMOBCKOM y4yacTKe npejmoJiara-
JIOCk YCTPOHCTBO 7 JIy4eBHIX BO103a60poB.

B 1970 r. tpecrom Bamcnennedrecrpoii Muuuncrepersa
lipoMblLLTIeHHOrO cTponTenscrsa CCCP 6w cran B sxenary-
ATAUHIO meppblii GeperoBoit JyueBoii Bonoszabop (Ne 2).
5 1972 1. 3aKOHYEHO CTPOHTEJIBCTBO BTOPOrO JIYYEBOrO BO-
nosabopa (Ne 1), a B 1979 r. — rpetsero (Ne 3), koTophiil
CTaJ OJHHM M3 HaHOoJiee KPYNHBIX JYyYeBBIX B0OA03aB0pOB,
noctpoenHeix B CCCP. Bonosa6op Ne 3 maxoaurcs na pac-
crosnuH 700 M ot Bogozabopa Ne 2 u 860 m or Ne 1 BBepx
[0 TEYEHHIO PeKH.

Ypumckne ayyessle Bogosabopsr (puc. 4.8) coctonr ua
ONMyCKHBIX KoJIoAueB (waxr) ray6unoii 17,5 M ¢ BHyTpen-
HHM JHaMeTpoM 8 M, H3 KOTOPHIX Ha BeicOTe 1—3 M OT Bo-
A0ynopa npoJioKeHO MO0 O TOPH3OHTAJNLHHIX MNOAPYCJAOBBIX
CKBaXKHH C yrioMm 20° mexay aydsamu. B nponecce skeniya-
Tallul BORO3abopa (uiIbTPyONmIAscs Yepe3 cjoil rpaBHiiHO-
NecYaHoro rpynTa peuHas BOJAa MOCTYNAeT B CKBAXKHHE
H CTEKAaeT N0 HHM B KOJIOJell, OTKYAa OTKAYHBAETCH HAaCo-
CaAMH H MOAAETCA B MAarucTpPajibHBIH BOJOBOA TOPOACKOTO
BOJAONPOBOJIA.

Bononocuwsiit caoft, us KOTOporo Beaercs oTHop BOAE,
CJIOXKE€H IDAaBHHHO-IIECYaHBIMH PEUYHBIMH OTJIOKEHHSIMH, KO-
spuunenT QrabTpanun cocrasaser 100 m/cyr. Hanop
PYHTOBBIX BOJI, OTCYHTBIBA€MbIH OT YPOBHS BOLH B peKe A0
OCH Jy4ei, coCTaBjsfgeT B MEXeHb — 3,6 M, B NaBOMOK —
12 m.

Ilo npoekry nHa JyueBbix Bomo3aGopax npeaycMaTpHBa-
JIOCb  YCTPOHCTBO 7 TOPH3OHTAJBHEIX CKBAXKHH JUTHHOM
30—75 M c BoaompueMHO# (GUALTPOBON YACTBIO IUIHHOMN
20-—42 m (ocTasbHas YacTh CKBAMKHH — IMIyXHe o6canHbIe
TpyOH).
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Puc, 4.8. Cxemm pacno-
nowenHs yPHMcHMx ny-

uesmx soposaGopon

a — Ayuesoill sodozabop M I
6 —710 oke, M 2; a—ro e,
M 3 (8 wucaurene — obujas
dauna aysed, s: 8 InaMeNd-
Teae — odaana duasrposod
qACTH)

CrpourenbeTBo Ayuyesoro Bojosabopa Ne 1 ocyuecTsis-
JOCh B COOTBETCTBHH C [POEKTOM opraHusauuu pabor, co-
rJ4acHO KOTOpoMy onaJy0Ka ONYCKHOro KoJoAua BHIMOJHA-
Jach H3 Kene300eTOHHHX T™JIHT — oboJoueKk pasMepom
120,12 M, 9T0 3HAYATEJBHO YIIPOCTHIIO H YCKOPHJIO ITPO-
H3BOACTBO paboT no GeTOHHPOBAHHIO IAXTH, KOTOpOE Mpo-
BOJAMJOCH TPeMs STanaMH 10 Mepe ONyCKaHHA KoJoAua.
[lecuano-rpaBuitunit rpynt paspabGaTmBann rpeidepom
emkocTeio 0,5 M*, nnoTHas rauHa ¢ o6JI0MKaMH H3BECTHHAKA
paspuxJsjgach FrHAPOPasMBIBOM,
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[lepdopupoBannusie ¢GuIALTPOBLE TPYOB CKBAKHOCTBIO
11,5 % H3roToBASAJIHCH 3BEHBAMH AJHHOM MO 2 M, KOTOpbIe
sateM YKpynusJan B 4-merposble. I[llenesyio nepdopauuio
pasmepoMm 150X7 MM BHINOJHAJH Ha 3aBojle (pesepoBami-
eM. KoHub 3BeHbeB NPOTaunBaJH HAa TOKAPHOM CTaHKe, NpH
ITOM HApyHAHBIA auamerp Tpy0 cocraBasier 426 MM, TOJILH-
Ha CTeH — OK0J10 28 MMm.

[IpoxoaKy CKBaXKHH OCYUIECTBJSAJIH METOAOM NPOAaB.IH-
sanis. las storo B mepenneil 4acTH Jyua VCTAHaABJIHBAJH
HanpaBJaAHIYIO roioBKY. B c¢Bfiam ¢ TeM, uTo jAamjenne
FPYHTA, & CJIeI0BATEJIbHO, H NJOTHOCTh €ro B HHXKHell yacTH
TPyOBl BbIlLE, YeM B BepxHeli ee wacTH, NPOAaBJIHBACMAA
KOJIOHHA TOPH30HTAJbHBIX TPYD HMeeT TeHAeHLHI0 OTKJO-
HATbCA BBepX. Kpome TOro, npu AOCTHIKEHHH CKBaXKHHOM
IOAPYCJAOBOH 9acTH BOAOHOCHOTO MJACTA MEHLIUCH MOULHO-
cTH (MO cpaBHeHuio ¢ GeperoM), riae OniToBOe AaBJIeHHe
'PYHTA 3HAYMTE/IbHO MEHbILEe, rPYHT BBIIHPAET Ha [OBEpX-
HOCTb, 4TO elle OoJiblle CHHMKAET CONPOTHBJCHHE CMeImle-
HHIO TpyO BBEpX.

s npefoTBpallenHs monajanua BOAB B IaxTy B npo-
llecce MPOXOAKH IIAXTHL YCTaHAB/JMBAJIH HAPYKHOE H BHY-
TPEHHEE YNJIOTHAIOUHE yCTpoHcTBA. BHyTpeHHHIT canbHHK
PR NPOA3aBAHBAHHH TPYO VAEPKHBAAH CNEUHAABHON Ts-
rof, nponyckaemMoii yepes oyepeaHoe mojjexaniee npoias-
JIHBAHHIO 3BEHO JyYa H NPHKPEIJICHHOH K mepeaneil Hemoj-
BUAION MJIHTE AOMKPATHON YCTAHOBKH.

EcrecTBenHbil necuano-rpaBsHiiHbLI (bHABTP BOKpVr BO-
AonpueMunX TpyO Boaosabopa o6pasoBniBajics B xone npo-
A4B/IHBAHHS H MPOMBIBKH JIY4eH B pe3yJbTaTe BLHOCA MeJ]-
KHX HacTHU yepe3 OYpOBYIO roJioOBKY M LLI4MOBYIO TPYOY.

[Mpoaasausanne Jyyesbix TPyG NPOBOAMIN ¢ BpeMeHHOi
paboueii nJomaikn nmocpeAcTBOM GaTapen 4 ruapasJHyec-
KHX JOMKpaToB c xoaom nopwns 1150 mm, mapkw
I1-170/1150, ycranosnennwsix wa uanpasasiouleli CBapHOIT
vieTaainueckon pame, [IpuBoOM AOMKPATOR cyIKHIH Mac-
JSIMBle HACOCH ¢ JlaBJeHHeM macaa 1o 300 arm.

Iopsaaok npoussoacrea pabor no MPOXOJAKe CKBAMHH Obla caeny-
M. Ha pabGouel naomanke B maxre YCTAHARTHBAAN YNOp H JOM-
KPATHYIO YCTAHOBKY, UEHTPHPOBAHHYIO N0 OCH CKBAXHH, TOMHOCTD npo-
NOAKH KOTOpPONl B 3HAYMTENbHOI Mepe SaBHCHT OT TOUHOCTH VCTAHOBKH
POAABANBAEMEX TPYD, KECTKOCTH AOMKPATHOM YCTAHOMKH, COOCHOCTH
HOMKPATOR W Tpy6. 3ateM B HanpasanoULEM YCTPORCTEBE YVEAaALBAAH
4-METPOBOE 3BCHO MPOJABAHBAEMEIX TPpYy0, B KOTOpOE 3aBOAMAN WAAMO-
Byi0 TpyOy, TpyOy AN ynpasAcHHf MOBOPOTOM TOJOBKM, CAVKAI VIO
OAHOBPEMCHRO JiAA1 3aMEPOB NOJOKEHHA JyMa W TAMH, yiepiupaouied
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SHYTPEHHUI CaNbHHK., 3aTeM 5TO 3BEHO LEHTPHPOBAAH H COCAHHS
¢ npopapiaecHHuM. Crulkopanme ¢GuALTPOBOHR TPYOH OCYUICCTBASAH € Jif
MOIlbI0 CRAPKH, OcTaAbHHX TpyG — pesbboil. [locae storo KoaoHE
TPY6 AOMKpaTaMi YCPe3 HAXKHMHYIO Gajaky MpOJaBAHBaAH HA BedHYHE
XoAa NOPWHA AOMKpaTd, 3aTeM MNOPUWIHE BO3Bpaulaad B HCXOAHOE .
JoMeHHe, a MexRAY TOpuoM TPYO M HAMHMHON GaJkofl CTABHAH BCNE
MOTaTeabiblii narpyGOK-BCTABKY, BHUOJHEHHHWI pasbeMHBIM 10 IIHE
(Ras nponycka iwiamoBsoit TpyOu u tarn). [Nocae owepeanublx npoaas
JHBAHNE YCTAHABANBAMH elle JABa anaNOrHYHBX narpy0Ka-BCTABKH, K
TOpHE MOIBOJAJAN JIOBECTH KOHEN NpoAaBiHBAEMEIX TPyl NMOYTH A0 CTE)
ki maxtel, Ha stom onepannio npoAapAHBAHHA A3BeHA SaKaHYHB

H TMOBTOPAJAH HAa OYEPCAHOM YeTHpexMerpopoM 3pene TpYO.

Jlapienne B MacJAHOH cHcreMe JOMKPATOB B nmpouecce pas
0oTel B BpeMs NPOJaBJHBaNHA PErHCTPHPOBAJH MaHOMET:
pamiu ¢ 3anucelo nokasanuf camonuciueM. Ilo pesyavraram
sannceﬁg nocTpoer rpaduK YycHAHR NpH npojaBJHBAHHE
(puc. 4.9).

YeTpolcTBO rOpH30HTAALIBX CKBaXKHH BTOPOro Jy4epo-
ro Bojoszabopa Hauajoch ¢ NpoAaBAHBAHHA no Jaydy 2 (cM
puc. 4.9), pacnonoXeHHoMmy B HHXKHeM sipyce. Ilpoaasansa=
HHEe CHauaJa BeJH MO npoekTy — 0Oe3 maMoBoi TPYOHl
i ¢ 6ypoBoii roJoBkoil, 000pPYyAOBAHHOH OTKJIOHAILIHM KO-
supbkoM. B xole npoaasauBanus KOJOHHA TPyO OTKIOHA-
Jack BHM3 B Ha paccTosny 6—9 M OT WaxXTH BOULIA B IVIH-
SHCTHI cJaoil Bogoynopa, na 20-M MeTpe npojas/iHBaHHe
6n10 npekpauieno. OOmee OTKIOHEHHE BHH3 COCTaBHJIO
3 m. Caenyioiee nMpojAaBjiHBaliHe BeJoch no Jjayuy 6. Yun
THIBAA, YTO € KO3BIPLKOM NPOEKTHOrO pasMepa Jyd yuie]
BiiH3, OLIJI0O NPHHATO pellcHHe VMEHBUIHTh €ro paauepu;i
NpojaBJIHBaHHe BeJoch Takxe Ges mamoBux Tpy6. B pe-
ayabTaTe TPyGH OTKJIOHHJHCH HA JAjuHe 38 m Ha 3,1 M
BBEEPX, H, KOrjla roJIOBKa HaxXoJAHJ1ach OT AHA pEeKH Ha rJy-
Guue 1 M, npoaasauBanye 6uy0 npexkpamero, Clienyloulam
Ouiy1 npoaasyeH ayu 5. H3-3a peskoro OTKJIOHeHHs BBEPX
Ha 8-M MeTpe MpoJaBjHBaHHE Takike npekpatHan. B cBsasu
¢ oTcyTrcTBHeM oTOopa Mijama mnepel Hanpasasdiomied ro-
JIOBKOH H o0OpasoBaHHeM mnepei HeH YMIOTHEHHOro IpyHTO-
BOro filpa YCHJAHA NPOAABJIHBAHHS JIOCTHra H GO/bLUIONH Be-
auunnsl (no 500 1). Ilocse npoxoakn mnepBuHIX 3 CKBaXKHH
OBIJ10 NPHOCTAHOBJICHO BeCHHEe AAJbHEHIIHX paboT u Hava-
Thl paspaboTKa H H3roTOBJEHHE YCTPOHCTBA JJIi AKTHBHOIrO
J3MEeHeHHs  HanpaBJieHHsi NpokJaakH TpyGonpoBOAOB
B I'PYHTE C BO3MOMKHOCTBIO NMOBOPOTA rOJIOBHOH 9acTH Npo-
nasanBaeMbix Tpy6 BBepx nan BHu3, Kpome Toro, B coOT-
percrBuM ¢ pekomenaauuamu nucruryra BHHHHC Toc
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Puc. 4.9. Tpagpmurn pasnenms [P] B gomxparax, ckopocti [V) npoxogum
CHBAXKMHLI M 2 OTKNOHEHHS OT OCH nyda N2 3

| — npoexTnaa o0cd Aywa; 2 — PAKTUNECKOS ROAOMEHUE OCU CKBOXMUNM: 3 — Ci-
raunrky; 4— necox cpednezeprucroid, NAOTHOUL; 5§ — ZPABEANETHO 2PUNT © 3anOA-
HuTeAeM U3 cPedNeScPHUCTOZ0 RecKka; & — zauna, sodoynop

crposg CCCP 6bu1 ocymiecTsiieH psifi KOHCTPYKTHBHBIX H3-
veHeHHnil B oGopyloBalHHH M B caMoOfi KoJioHHe TPY6.

Jlyu 4 mpojaBaHBaJH C YYETOM CJEAYIOUHX YCOBEepLIeH-
CTBOBAHHH: B MPOEKTHOH OypoBoii roJioBke napaboaHuecko-
ro o4epraHHs IIHPHHA WWIeJed A nponycka uwiama OHAA
yBesinyeHa ¢ 10 no 25 MM u yjaaneH Kosblper; OBLLIO ycTa-
HOBJIEHO YCTPOHCTBO AJf AKTHBHOIO H3MEHCHHs HampasJe-
HHA NPOKJIAJAKH Jiyda — OypoBasi roJIoBKa ¢ NOBOPOTHOM Ire-
pefined YacTelo; NpojaB/iHBaHHe BeJIoch ¢ 0T0OpoM LLIama
uepes OypoBYIO I'OJIOBKY H OTBOJIOM €ro B IUaxTy Mo Iijia-
MOBOH TpyGe; ObIJl mNpHMeHEH H3MEHEHHBIi BHyTpeHHHIT
CaJibHHK.

[TpoaaBauBanne BeJOCh H3 FOPH3OHTAJIBHOIO MOJIOKEHHHA
¢ HEHTPaJNBHO YCTAHOBJIEHHOH MOBOPOTHOMH 4acThi0 FOJOBKH.
Ha paccrosiiun 15 M OT WaxTH roJoBHas uwacTh Jyua Of-
knouuaace Bepx ma 1 M. Ilocse awanusa npuumn OblIO
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f1peAnoJ0KeH0, 4T0 TPYObl AOCTHIVIH PACNOJ0KEHHOTO V
pera pekH cBaiHoro psaa. IIponasausanue G0 npekpa
1IEHO.

Pacunpenne maamosabopunix orseperaii B 6ypoBoit r
JOBKE MPHBEJIO K YBeJHYeHHIO oT6opa 1jiaMa H CHHMKEeHH
veuanii sajasausanns. B pesyasrate obpasoBanns obpar
HOr0 necuaHo-rpaBHHHOTO (HABTPA BOKPYr (HJIBTPOBLI
TPY6 neOHT CKBAXKHHB 4, ANHHA KOTOPOR B 2,3 pasa Men
e JJHHB CKBAXHHB 6, N0 CPABHEHHIO ¢ nocjeinefi oKa-
3aJscs OoJsblle nouTH B 2 pasa, |

CjieAylomamMe TpoaaBaHBasncy TpyOsl no Jydy 3. B na
npasJsionieli rososke Jiyya ObIo npopesano 2 pajga uijia
MO3a00PHLIX OTBEpPCTHH 1O 16 WITYK cO INeAAMH UIHPHHO
20 mMm n obweii naomansio 780 cm?. [Nponasiusanne Bejioch
¢ OTOOpOM HillamMa, ¢ DpPHMEHeHHeM TNOBOPOTHON TOJOBKH
i NPH rOPH3OHTAJNLHOM MOJIOKeHHH AOMKDPAaTHONH YCTAHOBKH.

Tpy6ut ¢ mepBHIX MeTPOB MOLLIK BBEPX, HOITOMY MOBO-
POTHas 4acThb OYPOBOH roJIOBKH cpasy ke Gbijia NOBepHYTA
Buu3. C 3-ro no 12-i M nosoxenwe Tpy6 BHPOBHEJIOCE,
4 3aTeéM OHH MPOAABJHBAJNHCHE C MOCTOSHHBIM HWHTEHCHBHBIM
cMelennem sBepX. Jlis BHsICHeHHSA NPHYHH pellieHo GHJIO!
Npoj0/KaTHL NPOAAB/IHBAHHE, H B pe3yJabTaTe Ha PaccTos-
HHH 28 M OT waxTel GypoBas roJOBKa BHINJA HA NOBEPX-
HOCTb 3€MJIH, OTKJIOHHBIIHCH BBepXx Ha 4.8 M. Bujo BusC-
HEHOo, uTo Ha 12-m MeTpe roJIOBKa HATKHY/1aCh CBOGH HHMKHEI
IOBEPXHOCTLIO Ha BaJIyH, B pPe3yJbTaTe 4ero ee [moBOpoTHas
YacTb OKaszajnach nosepHyToii BBepX. Ha uuuelt cropome
Obliia o6HapyKena BMATHHA. y

[Tocne mpoBemenist NPOGHLIX CTPOHTEILHBIX NpOKauex
OBIJIO yCTaHOBJIEHO, YTO CKBaXKHHH N0 JAyuam 2 H § He 3¢-
(pexTHBHBL. [l NOBTOPHOrO NPOAaBAHBanHUs GBUIO CHNPOEK- |
THPOBAHO H H3rOTOBJEHO YCTPONCTBO /s M3BJEUeHHS TPYO
43 rpyuta. Koraa Tpy6ul GuIIH H3BJEUEHH, 0KA3aJ10Ch, 4TO
nepdopauns GHALTPOBHX TPYO Jyua 2 NOUTH MOJHOCTHIO
saburta TBepjoll raAHHON, uTO NOATBEPAWIO ero nonajianne
B BOJOYROPHLIH riHHHCTEIL cnofi. Tlpu  usBaeuenun tpy6d
Jyua 2 BCJej 33 HanpaBJsioOllell TOJOBKOH B 0CBOGO/LNE-
lieecs OTBEPCTHE XJLIHYJIA PYHTOBAS MAacca H B Teueiue
HECKOJILKHX MHHYT 3aTOMHJA KOJOJAEW /10 YCThA CKBAMKHHBI,
HTO HAmoJro ocTaHoBuN0 paborwl. [lostoMy mnpu  nasaeue-
HHH TPyD cuaeayiomero Jyya § Oblia HCNOJAb30BAaHA  Clie-
I(Ha/JbHasi aBapHiHAafA 3aABHIKKa, NPENOTBPAIIAIOILAS MHOB-
TOpeHHe noaoOHOro cayyas.

I[losroproe nponasnusanmne mo ayuam 5 u 2 (5a 2a)
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HAYHHAJOCh C 3apatiee OmylleHHON BHH3 Ha 5° roJOBKOi,
OAHAKO TEHAeHLHs yXoja Jyua BBepx noaobHO npeabiay-
uemy HabJaiopasach B oboux cayuasx. I'lo ayuy da ¢ 7-ro
no 9-it M, a no ayuy 2a na 8—9 m npekparmica ot6op
ljtaMa, 4TO yKasbiBajo Ha 3a0HBKY WJ1aM03abopHLIX OT-
REPCTHH Ranpasasiomeii roNoBKu rannoi. Jlas AHKBHAAUHE
JAKYTIOPKH B L1aMOBYIO TPyOy Ha BCIO WIHHY 10 CaAMOil ro-
JOBKH OBl BCTaBJleH LLIAHT, 110 KOTOPOMY 1OJ AdBJeHHeM
1,0—2 atm. 6ui1a nojana Boja g pasmeiBa. OaHako 310
IOMOIrJI0 HEe3HAuUHTeJNbHO, W B NOJAHOA Mepe orbop uaama
B0300HOBHICA TOJNbKO ¢ 18—19 merpa. 310 noarsepanio
peAnoJioxenHe, BO3HHKILEe paHee, HO He BHIACHEHHOEe MpH:
HSBICKANMSX, YTO napaijeibto OGepery na paccrosiun 10—
12 M or maxTe Bojoynop noanumaercs. Kpome sroro,
BOJIH3H WAaXThl Ha rPaHHle BOJAOYNOPa ¢ aJJIOBHEM ObiJI
SpisIBJEH CJI0H BaJynHHKa H Kpynioii raibKH, KOTOpPHIi,
OUEBHAHO, H OTKJIOHAJA JAYYH BBEpX.

[Ipumenete noBOpoTHON TFOJOBKH NO3BOJMIO NPEOIO-
JeTb 3Ty TeHAEHUHIO Ha Jy4yax 2a u Ha. Jlyu 5a ua 19-m
METPE NmocJe NOAHATHA Ha | M nouien ropH3OHTAABIIO H ero:
aauHa pocturna 41 M. Jlyu 2a mwa paccrosnuu 24 m or
WaxTel noansics Ao 1,3 M, sateM noiuen ropH3OHTaJbHO
H laxce BHH3, HO Ha 34-M MeTpe mpoxojka Oulja npekpa-
lieHa, TaK KaK npojaaBiHBaeMble TPyOml yHepJiHeb, Kak
H Ha Jyue 4, B OeperoykpenureibHblii cBafHBI pAaa, 3a-
6uThlii panee Ha Gepery y ypesa BOJHL.

Kak noxkasupaer ONHT TNPOXOAKH TOPHIOHTAALHHY CKBAKHH B
Vipe, ycTpoilcTBO AN AKTHBHOrO HIMEHEHHS! TOJOMEHNHs NPOK/AAbIBIC-
MEIX TPpyO BnoaHe paloTocnoco6HO M ero AajbHefmee HeNoJb30BAHHE
MOMET pACINHPHTL 06AACTL NPHMEHeHHN JYYeBHX BOA03a06OpPOB HA BO-
A0HOCHBIE NAACTH HeGOALIION MOWHOCTH, e NMPOXOAKA TAKHX CKBAKHNE
pance CYATANAChL 3aTpyAHHTeNbHOIL.

BTopuiy HOBUICCTBOM SBIIOCH NPHMEHEHHE Ha CTPOHTEABCTBE MPH-
Gopa AJNA ONpefedeHHs BHCOTHOrO NOJOMEHHs CKBAKHH B npouecce
ix npoxoaks. Jatuwk nprbopa, nomelmeHHu{i B Hanpasasoluleit rolos-
KE, NEPEeldeT SAEKTPHYECKHIN CHrHA/N H3MCPHTeNLHOMY YyeTpolicTBy, pac-
10JI0MKEHHOMY B maxTe, Kabejas Ans Nepefavnm CArHada pasMmeliaercs
B cneunanbHofi TpyGe. B oranune or maBecTHHIX on 0oJjee npoct H no
VCTPOACTBY 1 Aocrarouno touen (omnbka we npesmmaer 2 cm). TNpu-
0Op MOXeT 3aMEPATh NOJOKEHHA M060f TOUKH CKBAKNHEL, H3IMEpPATH
K4K NpOHAb CKBA¥MHHEBE, TAK H TPAGKTOPHIO ABWIKeHHA 11060/ TOTKH
Tpy6u (Hanpumep, roJOBKH) BBEPX H BHHS,

[lo OKOHYAHHH NMPOXOJKH CKBAaXHH OBAH OCYLIECTBICHB
CTPOHTENLHBIE OTKaukH. Pesyibrathi oTKauex (mpn neficr-
ByomemM Hanope Boaw 4,5 M) — rabn. 4.2 — panm B cono-
CTABJEHHH C JlallHBIMH MEepBOro Jyuesoro Bojposabopa, rae
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MIPOXOJiKA CKBAXXHH BejiaCh MeToj0M mnpokona Ges orGop
JIJaMa HalpapJsiiolieit roJloBKoil.
CpasHenne nokassiBaer OoJbinyio 3QQEKTHBHOCTL Of
6opa u1aMa, MPH KOTOPOM BOKPYr CKBAXKHE AKTHBHO (DOP:
MHpYyeTca necuano-rpaBHiHE oOpaTHHIH (HILTP, (AKTH:
yeckH yBeJHUHBAIOUIMH AHAMETP B0OA03a00PHOH CKBaMHHbI
Tax, yaeibubifi JeGHT FOPH3OHTAAbHBIX CKBaXXHH (pacxol
OTHECEeHHBIH K e/IHHHUE AJHHL CKBAXKHHLI) Jyuel 2a, J, 4
npoiigesssx ¢ or6opom iaama B 2,5—3,5 pasa OGoubuie,
uyeM y COOTBETCTBYIOLIHX Jiyuefi nmepBoro Bojao3abopa.

[Ipu cTpouTelbCTBe I'OJOBHHIX COOpPYXKEHHH Y()HMCKONC
FOPOACKOr0 BOAONPOBOJAA B Mpollecce COOPYXKEHHA BTOPOra
JyueBoro Bojosabopa MPOBOJAHANHCE HCCAENLOBAHHA NMPOXOA
KH FOPH30HTANBHLIX CKBaXKHH JAyueil 2, 3, 4, 5, 6 — 3ameps
JIM jaBjeHHe JOMKPAaTOB, CKOPOCTH MPOAABJHBAHHA TPYO,
JJIHAY NPOXOJAKH H OTKJOHeHHEe CKBa)KHHL OT 3aJaHHOrG
nojoxenns. Bo Bcex ciyuasx Ha nMepBOM ydyacTke [UJIHHB
npoxoaku, cocrasagioniem 10—13 m  (oxono 35 % Beei
IJHHB CKBa)XHHEL), MNPOHCXOAMJAO IJIaBHOe  yBEeJHYEHHE
YCHJIHA, CBsizaHHoe ¢ Bo3pacTaHueMm GOKOBOro CONpPOTHBJIE:
nusi (puc. 4.10). lanee na yuacrke 3—7 m (10—17 % Bce
januEn) pabaopanack craGuaH3alds JaBleHds. 3TOT mes
PexXO/iliblil y4aCTOK OTHOCHTCH K HAYa/JIBHOMY MOMEHTY OT-
KJIOHEeHHS KOJOHHH npopaBamBaemux Tpy6. Ha Bropoi
NOJOBHIE CKBaXHHH, npesbittatonteit 50 % ee anmns, npo-
HCXOJAHT NMajieHde BAABJHBAIONIHX YCHJHI, CBsi3aHHOE C Cy-
[eCTBeHMHEM yMeHbuleHHeM OLITOBOr0 J[AaBJeHHd TpyHTA.
310 oOBACHASTCH, ¢ OJHOM CTOPOHH, NMOHHXKEHHEM pejbpeda
MECTHOCTH, 4 C APyrof — OTKJOHEHHEM CKBaXHHH BBEpX,
BILIOTH JI0 BEIXO/1a GypoBO#i rOJIOBKH lia NOBEPXHOCTh 3EMJIH
(cM. puc. 4.9). 3adukcHpoBaHHas CKOPOCTH NMPOXOJKH CKBa-
JKHH HOCHT Mellee 3aKOHOMEpHBIl Xapakrep W ee KoJjebda-
HHA, OYEeBHIHO, clejayer oOBACHATH CAYYaHHBIMH TPHYH-
HaMH.

[TpepBaputenbnas o6paboTka HATYPHHIX Pe3yJbTATOR
AAaeT BO3MOXKHOCTh MOAYUHTBE oOoOlIeHHBEle 3aBHCHMOCTH
Ko3(duipenTa 3aM0KeHHsl CKBAaXKHH H JaBJeHHsi JIOMKpa-
TOB, OTHECEHHOro K TJyOHHEe 3aJ0MKeHHS CKBaXKHH, OT JUIH-
He npoxoukn (puc. 4.11). Kaxk BuauMm, 3Ta 3aBHCHMOCTB
HOCHT XapakTep nokasateibHol (yHKUHH. YKasaHHOE NHO3-
Bojisier B OyAyuiem npH HakonjJeHuH noAol6HOro MaTtepHasa
nepeiTH K COCTAaBJEHHIO ele GoJiee OOUIHX SMIHPHUECKHX |
3aBHCUMOCTEH.

B 1979 r. 6ba1 nyuen 3-# ydpuMckHii Boao3abop, KOTO-
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phift Oblal NOCTPOEH TaKxke ua Gepery p. Ydul Ha pacctos
HeH 2,5 KM or Bojgosabopa Ne 2. Ou npeacrapJser co
5-lyueByl0 CHCTEMY, COCTOAULYI0 H3 I'OPH30HTAJbHBIX P
NHAJBHBIX CKBaXKHH, pacnojomentnix mog yriom 30° oaHi
K Apyroit u uMeiomux aauny 61,4; 60; 57; 60 n 63,6 M ka
nas. [lpoxnaaka mnepgopHpoBaHHBIX TPy6 JHAMETpo
426 MM ¢ TOJUIHHON cTeHOK 28 MM BeéJaCh H3 IAXThl JAHA:
merpoMm 9 m u rayGuumoii 20,5 M Tem e METOJOM H C [pH-
MeHeHHeM Toro ke oGopyaoBaHHs, uro W Ha BOJOsabope
Ne 2. JlyueBble cKBaXKHHLI 3ajoXKeHb Ha raybupe 1—3 M
OT JHA PeKu Ha Bhicote 3,5 M OT HIXKHE# gacTH BojocOOp-
Hoit kamepn.. Boposzabop oGopyioBaH, KAK H JIBA NEPBBHIX,
3 apresHaHCKHMH Hacocamu mapku 24A-18-1 (2 paboumx,
1 pesepsuHIi). -

OnuiT CTPOHTENBCTBA W SKCIJYAaTalHH TPEX YPHMCKHX
JIyueBLIX B0A03a0OPOB W NpOBEAEHHbIe HA HAX ONBITHLIE OT-
KauKi A410T OCHOBaHHE AJ5 YTOMHEHHS NPHHATHIX B MPOEK-
Te OCHOBHBIX TapaMEeTPOB TOPH3OHTAJBHLIX CKBaMHH (HX
AJdHHBI, JAHAMETPA, YHCJAA, YrJa MeXay JydaMu H T.A4.)..
Jlns oleHKH NPOH3BOAHTEJBHOCTH Jyuesoro Bojposabopa
Ne 1 ucnosnb3oBaHn Takke jaHHBIe MHOroJleTHHX Hab.10-
AEHHH MOAaYyH BOJALI B BOJAONPOBOJHYKD C€Tb, MNOJYyUEHHLIC
3a nepuoj ¢ asrycra 1968 r. mo pekaGpw 1971 r., xotophie
COTOCTABACHB! €O CpeJlHeMeCSYHBIMH BeJHUHHAMH yDOBHE
Bojab B peke (puc. 4.12). Kpome 310r0, yuTeHb MaTepHA/IbI
HCCJeNOBAHAA 1O BOCCTAHOBJEHHIO YPOBH#A BO/ALI B luaxre
Bofpo3abopa, Bunojatentsie 04.04.72 r. ruAporeocorH4eckon
naptueit 3anaauno-Bamkupckoil KOMIUIEKCHOH  reoJsioruye-
CKOIl 9KCHeIHIHH,

OnuiTHble OTKAYKH NPOBOAMJIM NPH cBOOOJHOM HCTeue-
HHH BOJABL H3 TOPH3OHTAJBHHIX CKBAaXKHH ¢ HE3aTOMJIEHHBIM
yerbeM. Jle6ur BomosaGopa onpesesisiiin 00BEMHBIM CHOCO-
60M myTeM 3anoJiHeHHs IIaxThl BOJOH. 3aMepsl OCYLIecTB-
JISJH ¢ TIOMOINBIO 3KCHJyaTallHOHHOTO ypoBHeMepa MOHH-
tepBajbio ¢ warom 0,25 m gna 3—4 nOBHIIEHHA YPOBHS
gonn. Ilpu nposejenun ONBITHHX OTKaueKk Ha Bojo3abope
Ne 2 orcuern Gpaju no reojesnueckofi peidke ¢ 11arom
0,1 M, Bcero Guiio nposeneno 5—10 3aMepos ypoBHSI BOAI
Ha Beicote ero noabema 0,5—1 M. B kaxaom oTaeabHOM
clydyae 3aMep BHINOJHAJH NPH NOJHOCTBIO OTKPHTOM 3a-
ABHMKKEe H noctie cTabniu3allHH pexXHMa HCTeuYeHHS BOMLI
M3 CKBaMXHHBI, UTO ONPEAesNoch KONTPOJNbHEIMH 3aMepaMy
nogbema yposHeit Boawsl. [losTomMy npm HCUHCJAEHHH pacxo-
J0B BOABl (ne6HTa) VYMTHLIBAJHCH JHIIL NOcaeqHuHe cTabu-
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JH3HPOBAHHBI® 3HAUeHHS HHTEPBAJOB BpeMeHH 3anoJiHeHus
€MKOCTH. r

Ha BomosaGope Ne 2 onweiTHHE OTKaukH MPOBOAHAH
ABaXALl B pasHoe BpeMs roja (asrycr W SHBapb) H nNpH
pasiHuHLIX NOHHMKeHusix ypoBHs. [lpu stom BTOpas cepus
oTkauek (24—25.01.73 r.) ocymecrBassace nocje 3aMenbl
ABYX JyueBhx cKBaXHH (2 u 5) Ha GoJee AJIHHIBIE H NOCJE
YTOUHEHHS] AJHHL MPOXOJKH MO ocTanabHuiM Jyuyam, Kpome
OTKauexk Ha Bojo3abope Ne | npuH makcHMajbHOM Hamope
Oyl onpezenen jebut Boposzabopa no BOCCTAHOBJIEHHIO
YPOBHA BOALI B HIaXTe, KOTOPOE NPOBOAWJAH NOHHTEPBAJb-
Ho ¢ mwarom 0,1 m.

B mpouecce orkauex ypoBeHb BOJAL 3aMEPSIIH He TOJNBKO
B WIaxTte BoAosabopa, o u B AByX HalJloaaTelbHBLIX CKBa-
wuHax — No 137 n Ne 138. JImnamMuka uaMeHeHHS ypPOBHS
B 3THX CKBaXXHHAX MOYTH TOYHO MNOBTOpsieT KoJjebaHHs
YPOBHSI B IIaxTe, a 3HAYHT, H B JAPEHAKHBIX JYYEBHX Tpy-
Gax. [Ipu stom B Havaje nepHofia NpPOBEACHHS OTKauyex
ypoBeHs BoJAEH B CcKBaxuHe Ne 138 Oma Bwme, ueMm
B Ne 137, xotopas naxoinrcs HHXe NMo TeYeHHI0 QHALTPa-
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OHHOTO TOTOKAa, YTO OTpaxaer (QOpMHpOBaHHe jenpec-
HOMHOH BOPOHKH BOGJIH3H JyueBHIX CKBaXKHH, TepexBaThl-
lomux notok. B mpomecce  BoccraHOBAeHHSI  ypoBHeli
IPOHCXOHT TaKX<eBhIpaBHHBaHHE YpOBHell B 00eHX CKBaXH-
X. BoicTpota BOCCTaHOB/IEHHST YPOBHS TIPYHTOBBIX BOJ
34MoJIHEHHSA AEeNPEecCHOHHON BOPOHKH BOJH3H OTKJAIOYEH-
X ApPeH nojATBepxKjaer TOT (akT, 4TO pexXum (HIAbTpa-

K BOJ103a00py HMeeT CTallHOHAPHEI Xapakrep, NO3TOMY
pacuerhl JOJIJKHH BecTHCh No ¢opMmysaM ycTaHOBHBINEro-
€51 ABHXKEHHS.

C noMompi0 MeTOIHKH, H3/IOXKeHHOH B 1. 2 n. 3 (taba.
2.1, n. 8) BHINOJHEHH COMOCTABHTE/JIbLHEE pacyeTsl aeGHTA
BojosabopoB Ne 1 u Ne 2, Koropnle cienaHnl ¢ y4eTom
. THAPOreoJOrH4ecKHX NapaMeTpoB, NOJYYEHHHX 3anajHo-

Bamkupckoft koMniexcHofi reosormueckofl sKcmeaHIHell
(raba. 4.3).

B cronGue 3 npusefeHs! BeJHUHHB JieGHTA, Onpeaese-
Hble pacyeTREIM nyTeM. Kak BHAHM, DACXOXKICHHE MeXk1y
QAaKTHYECKHMH H DPAaCUeTHBIMH BeIHUHHAMH COCTABJISET
40—100 %, a B otaeabHHX cayuasx jocruraer 6 pas. Ilpu-
YeM STO CBA3aHO c pe3KOoH pasHHUed ANHHBI 3a/aBJCHHBIX
B rPYHT QHABTPOBHIX TPY6 H aKTHBHON AJHHON (paKTHUe-
. CKH palboTaiolMX rOpH3OHTAJNBHHX CKBaX<HH, Ilo aauuHBIM
. cTpouTenbHON opraHusanuu (Bamcnennedrectpoft) m sxcn-
| AyatanposHo#l cayx6nt  (YduMmckuii  ropsogonposos),
OONBUIAHCTBO JIy9EBEIX CKBAaXKHH 3TOr0 BOA03abopa mpu
NpojaBJHBAHHH OTK/IOHHJIOCH BHH3 H 3HAYHTEJBHON YacThIO
CBOEIl IJIHHEI NMOMAJO B FJMHHCTHE TPYHTH BOJOYMOPA.
B cBsigm ¢ sTHM axTHBHag pabouas uacTh CKBAaXKHH, He 3a-
OHTHIX TrHHOM, OKasajach HAMHOrO MeHbIIe (aKTHueCKoil
AJHHB cKBaXuH. OnpejgeseHue 3Tofi BeJHUHHB  SBHJIOCH
OJHOH M3 OCHOBHHIX 3a7aY MPOBEJEHHBIX PaCUeTOB. Caeny-
€T TaKXKe OTMEeTHTh, UTO BEJHYHHA yAeJbHOro nebHTA, T.e€.
febura, OTHECEHHOrO K NJHHE paGoTamomeft GHABTPOBOI
YacTH TOPH3OHTaJNbHONK ckBaxHHE (3—5 afc mHa 1 M
AJIHHBI) 3HAYHTEJBHO BHIUIE CPeNHeCTATHCTHHYECKON BesH-
YHHEI, IPHBOANMON B 3apyGexHofi aurteparype (1 n/c/m).
I9TO 10Ka3pBaeT BHCOKYIO 3(hdHEKTHBHOCTL JydeBHX BOJLO-
3a60pOB AN JaHHBIX THAPOreOJOTHYECKHX YCJIOBHM, Xa-
PaKTEPH3YIOUHXCA XOPOIUEeH BOJNONPOHHIAEMOCTBIO Cpeakl
H 6JH30CTBIO KOHTYPa NMHTAHHA BOAOHOCHOTO MJACTa.

Pacuersr, BrnoNHeHRBe a5 Bofo3aGopa Ne 2, MOKa3hi-
BalOT JYYIIYI0 CXOIHMOCTH pe3y/NbTaTOB pacueToB ¢ nebu-
TOM, OmNpejaeseHHHIM nMO OoTKaykam. Pacxoxnenme 3nech
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Tadanua 4.3. PeayapTarhl CONOCTABACHNA PACHETHBIX
W dakTuueckux aeburos poposabopos Ne I n N 2

Homep nysa (yroa AeGut no JeGar no Janpa CKBAMMH, M
OTKAYKaM, acuery, :
R ey MA/cyT P“lf:ﬂ’ thaKTHIECKAN aKTHAHAN

2 2140 11 230 40,4 P
3 2180 11230 4] ,2 6,77 %
1; 4 (60°) 4000 8210 40,2 15,6
1; 5 (80° 5830 8 640 36,4 14,8
2; 3; 4 (20° 4880 8640 36 16,1
172: 3: 4:' b 09380 13 820 36,6 18,7
(20°)
Boposzafiop M 2, S=44 m
2 6 660 8270 20 16
4 10 000 6 050 16 16
5 4 670 4 050 8 8
6 5 360 10 370 38 16,6
2; 6 (80°) 10 000 10 800 29 25,4
3 12 760 10 800 24.7 28
2; 4; 6 (40°)
BoaosaGop M 2, S=58 m
2 1 530 1 530 35,4 29,6
3 8 350 12610 26,4 17,2
4 11400 7 780 16 16
5 10 300 12 960 43 25,1
6 4 850 11 230 38 11,4

BonosaGop Ma 1, S=4,56m

cocraBasier 15—60 Y%, sBHOro 3aluxenus (aKTHYECKOro
aebura Her. Pe3skoe yMmenblleHHe BeJHUHHE AebOHTa cKBa-
KuHpl Ne 6 mporHB pacueTHoro oObBfICHSETCS e€e OTKJOHe-
HHEM BBEpX, B peayjbTaTe 3HauHTeNbHafg 4acTh (QHILTPO-
BEIX TpyO (He menee 20 M) oKasanach pacnoJoKeHHOH Bbi-
ile YPOBHA TPYHTOBHIX BOJ. '

CornacHO A4aHHBIM SKCIVIyaTallHH No COCTOSHHIO Ha
1983 r. ayueBoii Bogozabop Ne 1 nopaer B ropoAckyw BO-
JAOMPOBOAHYI0 CE€Th  MAKCHMAJBHHIH
7200 w3/cyr., MHHHMaJBHBIH  pacxon
3600 m®/cyt. Bonosa6op Ne 2 ofecneunpaer MakCHMaJbHYIO
nogauy — 14400 m%/cyr., a Mmunumansnasn pasna 8400 m3/cyr.
BonmoszaGop Ne 3 coorsercrenno 18600 w 14500 m3/cyr.
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CHHMEHHEe BOJONOJa4H TNPOHCXOJAHT €XeroiHo B TeueHHe
8 MecsileB, TOCJIe Yero OCyLIecTBJASEeTCsi THAPOMEexaHHye-
CK45l NPpOMBLIBKA CKBaMKHH.

3. Nlyyesbie sogo3abopel B MonkLckok
Hapoghoi PecnyBnuke

B Iloasckoit Hapouuoit Pecnybauke syue-
Bble Boa03abopwl HanboJee pacnpocTpaHeHbl B 0MKHBIX
W LeHTpaJibHLIX BoeBoAcTBax. B ocHoBHoM onm paboralor
B YCJOBHSIX MaJoBOAOOOHABLILIX BOJAOHOCHBIX TOPH3OHTOB.
[lInpokoe BHeApeHHe JiyueBblx BOA03abopoB B 3THX pamHo-
Hax TMO3BOJIHJIO OTKa3aThCH OT CTPOHTEJLCTBA A0POrocTos-
HIHX OYHCTHBIX CTaHUHH, KOTOphle HeoOXOAHMbLI NPH BO3Be-
JAeHUH BoA03abOpOB, HCNOJL3YIOIUHX OTKPHITEIE HCTOUHHKH
[28].

[lepBpiM ONBITOM CTPOHTENBCTBA JIy4eBHIX BOA03abopoB
B IIHP 6mao coopyxenue B 1964 r. Kojsoaua na cgapma-
uestnueckoii ¢abpuxke B r. KpakoBe. Koaoneu mnocrpoen
Ha HaanoWMeHHOW Teppace p. bbayxa ans 3abGopa nogpyc-
JOBBIX BOJL H3 [ecYaHO-TPABHIHOIO BOAOHOCHOTO [UIACTa
MOIIHOCTBI0 OKoJjio 8M. I'ay6una koaoaua 11w, aunamerp
soaocbopHoli mwaxtel — 6 M. Ha paccroanus 1,0 m Bbime
Bogoynopa OBJIO NPOAABJAEHO B OJAHOM TOPH3OHTE MNATH
nped auamerpom 150 MM u obmieit aauuof 114 m. CkBaik-
Hocth ApeH cocraBasna 13 %, orBepctus B crenkax Tpyb
Kpyrasie aunamerpom 15 mm. IlpousBoaHTenbHOCTH BOXO-
sabopa oxkoqo 10 a/c.

[lo onbiTy mepBoro Bojgo3abopa B TOM JXKe paione
8 300 M or nero nocrpoen Bropo#t ¢ rayb6nsoit BogocbGopHo-
ro koaoaua 13,5 M u guamerpom 5 M. 3aech 6bBlJIO MpoJiO-
xKeuo 5 apen amamerpoM 150 mm, obwedi aaunnoit 317 wm.
[IponspoauTenbHoCcTs BOAO3abopa NpH OAHOBpPEMEHHON pa-
Gore Beex apeH — 32 /¢ (pacxoa oAHOH JApeHbl COCTABASET
28 ajc, uto obpacnaerca GOJBIIHM B3aAMHBIM  BJAHAHHEM
JpeH NMpH X COBMeCTHO#H palboTe).

B Ilepemuiminie paGoraior ABa NOAPYCJAOBBIX JIy4eBbIX
BoAO3abopa 145 KOMMYHaJbHbIX BOJONPOBOAOB, KOTOpBIE
IKCIJIYaTHPYIOT NMOJAPYCJOBEIH BOLOHOCHEIH ropH3onT p. Can,
peACTaBJeHHBIH NeCKaMH €O SHAUYMTEAbHHIM BKJIOYEHHEeM
BaayHoB. Beaencrsue mnegocrarounoro ofbeMa TNpoBemeH-
HBEIX M3LICKAHHH NMPH CTPOMTEJNLCTBE NepBOro Bojo3zabopa
BO3HHKJH TPYAHOCTH, CBA3aHHBle ¢ npoxoaxkol. [lostomy
yAajoch BHINOJHHTL NPOAaBJHBaHHE B TPYHT TOJBKO 49 M
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gpeHaxHux Tpy6 (15 KOpPOTKHX jpeH, PpacHo/oMXeHH
B Tpex IJockocTaXx). DoJsee Tmartenbneiit BoGop Mecra
BTOpOro Jyuiesoro Bojo3abopa obecrneuHy CTPOHTEIbCTBO
mwectn agped auamerpom 150 mm, obumeii aannon 183 m. Ipr
CaMOM HH3KOM TopH3oHTe BOAb B p. CaH NpOH3BOAHTE/]b-
HOCTh Bojo3abopa cocrasiser 40 J/c, npH BHCOKOM —
70 ajc.

B Ckob6une (B6smsu Kpakosa) B 20 M or ypesa BOAbI
B peke Ha paccrosiniun 500 M OfHH OT APYroro MNOCTPOEHBI
ABa JyueBnix Bojozalopa  npousBoAHTesbHOCTBIO 10
" 32 ajc. B r. Tapuos Ha ﬁepeﬂl p. JyHnael Takxe nocrpo-
eH Bojosabop snyuesoro Thna. lllects ayueBux apen obueit
nannoi 40 M npHXOAHAOCHE NPOJAaBAHBATE B TPYHTHI, COJiep-
JKallHe 3HAYHTeJIbHOEe KOJHYECTBO FPaBHH H BaJyHOB,

Bonee kpynuuiil syueBoli Bojgosadop pabGoraer ¢ 1964 r.
B r. Kpakose Ha BojonpoBojaHo# cranunu «bBenana». Ero
NPOH3BOARTENLHOCTL O THIC. M? /cyT. Bonosabop pacnojomxer
Ha wioliajke BOJ03alOpPHBIX COOpPYKeHHH, KOTOpHE SKCIl-
JayaTHpyloTcs viKe okoJo 65 ner. Bunauane popocnabxenue
ropojla ofecneunBaja rpynna CKBa:KHH, BOJa H3 KOTOPHX
no cuoHHOMY BOAOBOAY MOCTynaja B NPHEMHYIO KaMmepy.
3aTeM Hacockl BTOpOro noabeMa IojaBaJid ee Ha CTaHUHIO
OYHCTKH H B BOJAONpoBOAHYyIO cerb. [losjaHee, B CBA3H
¢ yXy/AlLleHHeM KayecTBa BOJL, ObJH NOCTPOEHHL MEenJeH-
Hele (puAbTpH obmel naomansio 50 twe. M%, C pocrom Ha-
CeJIEHHS M pPasBHTHEM NPOMBIULIEHHOCTH TOpPOJa, BLI3BAB-
IIHMH yBeJHuYeHHe BoponoTpebJsenns, OLAH AONOJHHTE/IBHO
NOCTpPOeHB! peuHoH Boao3abop H OTKPLITHIE OTCTOHHHKH AJA
NpeABapHTEJNbHON OYHCTKH BOJBI, 4 MelJieHHhe (QHALTPH
npespalieds B HHQHIbTpaNHOHHBbIE OaccefiHbl 1JiAa HCKYyC-
CTBEHHON NOANMHTKH BOJOHOCHOrO roprsonta. [lajbHeiimee
yBeJHYeHHe KOMMYHaJbHoro BoAonorpeb/ieHHSsI H CTpemJie-
HHE TM0JiyuaTh BOAY JyHIlUero KavecrBa BH3BaaH HEOOXOIH-
MOCTb NMOCTPOHTH JyyeBoit Boposabop Ha MecTe OAHOTO M3
HH(pHAbTpauHOHHKX OaccefiHoB. Takum obpasom, sTOT JY- !
ueBoit Bojo3abop CAYKHT He TOJAbKO Ans 3abopa nomsem-
HEIX BOJ, HO H JAJA NMOJANHTKH NOBEPXHOCTHHIMH BOJLAMH,
nojlapaeMbIMH H3 pPeKH B HHpHJIbTpanHOHHBIH Oaccefin.
JKenesoberoHnbtit Bojloc6opHBIfl KOJIOAEL JAHaMeTpoM D M,
ray6unoft 9 M nocrpoen onyckHbiM crnoco6omM. BoaosaGop
umeer 11 ayueBwix apen aanHofi 20—30 M Ka)xaas, BHINOJ-
HEHHBIX H3 nepgopupoBaHHbX acbecToUeMEHTHHX Tpyo.
CeMb npeH yJloiKeHbl OTKPHTHM Crnoco6om, a 4deThpe, Ha-
npaBjieHHBIe B CTOPOHY pPeKH, NpojaBjieHH Meroaom Psi-
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Hesi. Hameyaemasa HHTeHCH(pHWKauHA Boxoszabopa H CTpOH-
TeJIbCTBO CKOPBHIX (UALTPOB TNO3BOJAT YBEJHYHTE MOAAUY
BOJbl B ropox a0 70 Teic. M3/cyT.

BpousaBckuft ayuesoit Bomosalop nocTpoed Ha 0CTpo-
Be, oOpasopaHHoM pykaBaMmH p. Onasa. [Ipn npoxoike uie-
CTH JipéH B TrPaBHHHO-NECYAHLIX TPYHTAX, COAEpPHKAUIHX
KPYNHYIO ra/ibky, OBl NPHMeHeH BeHrepckHi cmocob ¢ mHc-
NoJib30BaHHEM OYpOBOH roJioBKH napabojuueckoil (opMEL.

OnucaHuble JyyeBble BOA03a60OpPE HMEIOT CPaBHHTEILHO
HeDOJBIIYI0 MPOH3BOAHTENBHOCTE H NpefHa3zlayennsl JJs
BOJOCHAOKEHHS OTACJbHBIX MPOMLINIJIEHHBIX TP HsATHI
H OKPYXKaWIHX HX noceaxoB, Hacto HX coopyxkaior A
yBeJIHYeHHSI BOJIONOJda4yH pafee MOCTPOGHHBIX B0OA03abopoB
IPYTHX THIOB.

Bapiuasckuii Bonosabop — Hanbo/iee KpynHbil H3 MOJb-
CKHX JIy4eBbiX BON03a6OPOB O CBOEH NMPOH3BOJHTEJBHOCTH,
KOHCTPYKTHBHLIM OCOOEHHOCTAM H TeXHHUECKOMY OCHalle-
HHIO, MOMeT KOHKYPHpPOBaTh ¢ JyYNIHMH BojAo3zabopamu
B Apyrux crpanax. On pacnosioxed B pyciae p. Bueawn
(puc. 4.13), B 200 M ot Gepera u coenunen ¢ nuum 300-mer-
POBBIM NPOXOJAHLIM TOHHENEM AHaMeTpOM 4 M, B KOTOPOM
MPOJIOXKEHBI iBa BOjoBo#a auamerpom 1,2 M u Bce saexTpH-
yeckne Kabenn m kommynukauwu, [IpoexTHas MakcHMalb-
Hag NPOH3BOAHTEJBHOCTH Bojo3abopa 225 twe. m¥[cyr,
(pakTHYecKasi — 150 Teic. m*/cyr. Bona ot BonosaGopa mo-
CTynaeT Ha CTaHUHIO ofe3Keje3HBaHHsS, 3aTeM B pe3epBya-
Pbl YHCTOH BOJHL, OTKyjAa yKe HAacoChH BTOPOro MNOAbEeMa
MOAA0T €€ B BOJAONPOBOAHYIO CETh rOPojia.

Jlyuesofi BofosaGop coctoutT u3 15 ropH3OHTaJBHBIX
JyueBHIX Apen auamerpoMm 300 mm. [Hauna Jjyueil cocras-
asier or 75 mo 105 m. [any6Guma wux sajoxKeHus paBHa
B CPeAHEM 7 M OT JiHa PeKH, KOTOPOE MOJBEPKEHO MepHOoIH-
UECKHM pasMblBaM HJIH 3aHOCaM B pe3yJbTaTe BhHINaJleHHs
H3 peuHOH BOABI Meéxanuuyeckux B3seceil. [las cTpoHTeabCT-
Ba Bojoszabopa B pycie p. Bueawt 6wl oTchimaH oOCTpOB,
C KOTOPOro KeCCOHHBIM cnoco0oM OnycKaJiH B FPYyHT KeJe-
3oberonnbifl crakan anamerpom 11 m. Ha npoekrtuoit ray-
Oune 30 m (c yueroM HaaBOAHOH uacTH) B BOAOCGOPHOM
KoJloaue OBJIO YCTPOEHO TJyXoe KeJeaoGeTOHHOe [AHHMIIe,
ocje 4ero yepes cneinajbHble 3aKAajiHble NaTPyOKH Mpo-
BEACHO NpOJaBJHBAHHE JIYUEBHX JPEH B CTEHKH KOJOMIA.

Tak kak ayueBme jpernl (TeneckonHueckne) 3amaBmHiad
H3 KeCCOHHOW KaMephi, ObIIH HCMOJNb30BaHBl OGCAAHEIE TPY-
6b1 Ges OypoBoit rosoBkH, Boay m rpynr ma 3aGoe ckpa-
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Puc. 4.13. Cxema nogpycnosoro nyuesoro sopolabopa sapwasckoro
ropoAckoro sofonposoga

Hugpot 8 kpyxxax — woMmepa ayued, yudppw 8 xonye ayved — gaybuna ux saro-
MEHUA nod dHOM pPEKu, N

; 11'&]-'&?

JMHH yAepXHBajo Aasjenue Bosayxa. Bmauase nposasiiun-
Bann obcaguylo Tpyby amamerpom 600 mMm, 3arem —
anamerpom 500 u 400 mm. Toawmua creHok Tpy6 10—
12 mM. Jdauna npoaaBiuBaeMoil ceKUHH 3 M, coeHHEHHE —
Ha pesbbe. [las npogasiuBannsa GbJIH NPHMEHEHBL ABA AOM-
KpaTa, cosnasasuine napiaenne no 200 ., I'pyur n3 obcan-
HbIX TPpy0 pasMbiBajici H yAaJAJACA C NOMOULBIO CTPYH
BOJbLI, NOAaBaeMoll HACOCOM, YCTAHOBJIEHHLIM HaJ KECCOH-
Hol Kamepofi, moj nasjennHem o 20 arm. CrekaBuiyio H3
Tpy6 B Kamepy nyJabny yAadsaH 3PAHPTOM.

Has npenynpexaeHHs BO3MOXHBIX BepPTHKaJbHBIX OT-
KJOHeHHil JyueBoii ApeHbl NMPH NPOAAaBJHBaHHH Oblja HC-
noss3oBana obcagnHaa Tpy6Ga c KOCBIM Cpe3oM Ha ToOpLe.
[Tpu ee noBopoTe ¢ H3IMEHEHHEM HAMPAaBJICHHS JAaBJEHHS
rpyHTa Ha cpe3 TpyOLl COOTBETCTBEHHO MEHSJIOCH H Hampas-
JieHHe MNPOXOAKH.

Ilpu nponaBnuBanuu yKasaHubM cnocobom 15 apen
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(cymmapuo# gaudon 1300 M) MakchmalibHoe BepTHKaJ/lb-
Hoe OTKJIOHeHHe Jiyueil OT HX HPOEKTHOH TOPH3OHTAJbHOH
ocu He npesosicwio 1,7 m. OTK/IOHEHHs Jyuell BBEpX 3same-
PAJH ¢ TOMOULbI0 BoAAHOH TpyOKH, paboTaiouieil no npHH-
IHNy coobulaolHXCHd COCY/0B, @ OTKJOHEHHA BHH3 — C 1O~
MOINBIO BO3AYLIHON TpyOku H manomerpa. [locie npoaas-
JHBAHHS W OUHCTKH ob6cagublx Tpy® oOT TIpyHTa B HHX
scTaBasan GuabTpoBeie Tpy6nl aAHaMerpom 300 mM.

®uibTpoBLIe TPYOLI M3rOTOBJISLIH HENOCPEACTBEHHO Ha
MecTe cTpouTesibcTBa. [lpojo/ibHBEIM IIBOM Ha cChelHaJb-
HEIX BaJbllaX CBapHBAaJH JIHCTOBYIO HEpKABEHOUIYIO CTalb
CO IITAMNOBAHHBIMH MPOCEYHO-BHITAMXKHBIMH OTBEPCTHSAMH
505 MM, pacnojioeHHbiMu Yepes 13 MM M0 OKpPY#HOCTH
u 80 MM mo gaune TpyOnl. Ob6uias cKBaxHoCTh QuaAbTpa 15
nan 22 % (puc. 4.14).

CTBIKOBKY CeKIHI ApeHaKHbIX TPYD OCYLIECTBJAJNH 3a-
KJeNnKaMH, yCTaHaBJHBAaeMbIMH MNHEBMAaTHYECKHM MNHCTOJe-
ToMd, OGcagubie TpyOnl H3BJEKAaJH H HCHOJNb30BAJH AJA
NPOXOAKH CHEAYIOUHX JyueBsx ckBaXXHMH. Onucanubiii Cno-
col6 3apaBJHBalHA JyueBBIX jApeH Oe3a OypoBbiX roJOBOK H3
KeCCOHHOH KaMephl, B OTJIHYHE OT JPYrHX H3BECTHHIX CNO-
coboB ycrpoficrBa JyueBbIX JpeH, TMOJy4YHJ Ha3BaHue
«BaplIaBCKOTO».

STHM e MerogoM B Bapuape mocrpoeno eue TpH Jy-
yeBHX BoAo3abopa INPOH3BOAHTENLHOCTBIO 45—55 THILC.
M3fcyr Kamawii. MecTo CTPOHTENBLCTBA CJAENYIOLIEro BHI-
6paHo na 1,3 KM Bhillle nepBoro, ocTaJibHbie — Ha pac-
crosiuun 450—500 M apyr or apyra. Bogocbopunie mraxrs
5THX BOf03abopoB HMelOT jHaMerp 6 M H BBICOTY 10 BOJO-
ynopa 18 m. Ha kaxaoMm u3 HOBBHIX JiyuyeBHX B0OJ103a0OpOB
VCTAHOBJIEHO MO [AEBATH JyueBHIX ApeH AjauHO# 60—80 M
Kanas. .

Hesezoberonnnie BofAOCOOPHEIE KOJOALB JIy4eBLIX BO-
103ab0poB ONYyCKaJiH KECCOHHBIM crnocofoM NpH AaBJeHHH
B Kamepe 1,3 arm. KoHCTpYKIHA JyueBbiX ApeH (Takmke Kax
W Ha nepsoM JeficTeyioniem Bapmasckom Boxosabope)
teneckonuyeckas (auamerp 500, satem 400 mm u 200 mm).

HMurepecnnie NaHHbe NOJYUeHB NMPH H3YYEHHH ONbBITA
sKeniyaTauuu nepeoro Bapmasckoro ayuesoro pojosabopé
B nepBuiit (1965) rog ero paGorw. DBouin npoBejeHbl CH-
creMaTHueckne HabJloneHHs 3a pacxolaMH H HanopamH
BOALI, 3aMepsJH MYTHOCTb M TeMNEparypy BOJAH, COAepxKa-
HHe Xxejesza H T.A. (puc. 4.15). IlepuogH4eckH TNpPOBOJH-
JIHCh H3MEepeHHs pachpejeseéHHs MNPHTOKA H NMbE3OMEeTpH-
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YECKHX H THAPOAHHAMHYECKHX HamopoB MO AJMHHE KaxKiofl
H3 aydesbix apen (puc. 4.16). Kpome toro, samepanace ray-
OuHa BOJAW B PeKe B 30He AEHCTBHsI JiydueBoro Bojo3abopa
i COCTABJANHCH KapThl NMEePeMeHHuX rayOHH, xapakTepH-
3YIOLHX BBICOTY NMPHKPLITHS APEHH I'PYHTOM.

Ilocaepnee meponpisiTHe OWYeHb Ba)HO B CBH3H C cymecTsymoued
OMACHOCTHIO 3aMJIEHHS JHa pekH, ocoGenno nocie masojxa., Hekoropue
noApycnoskie Jyvesue Boposabopu B ®PI' B peayasrate Takoro sa-
HACHAS Pe3KO cHH3HAN moaauy soawl, HaGawonenus, nposenennue o Bap-
llape, NOKa3anl, UTO MeJKOonecyaHoe Ao pycaa Bucaw owens nogsmx-
HO H3-3a 0GOABIINX MOHHHX cKOpocTel, m obpasyoulafica caofi aane-
HHS  CMEBAeTCA, He OKasHBAA  CYIIECTBEHHOrD DJAHAHHA  Ha
NpOHSBOHTENAbHOCTE BOAo3abopa. Bawuofi 0co6enHOCTBIO BAPMIABCKOrO
JiyueBoro BoA03alopa ABAAETCA ABTOMATH3ALUMA CHCTEMH YOpABAEHHA
BCEMH yanaMu BOoAo3abopa: JyueBHIMH japeHaMH, BojocGopHofi Kamepoil,
HacocaMd H T.A. CArnanw o6 nx pabore B TEXHHUEGCKOM COCTOSHHH BH-
BeICHH Ha creuHansHoe T46/0, YCTAHOBJEHNOE B MOMEMEHHH NYyJALTA
YIpaBJACHHA.

TexnuKO-3KOHOMHUECKHe TNOKa3aTeJH JyyeBuX BOJ03a-
Gopos B ITHP rtakike npepcraBasior OoJibmoli Hurepec,
CrouMocTs crpoHTesbeTBa Bapirasekoro siyueBoro Boj03a-
Gopa cocrasuiaa 120 man, 3g0THIX®, uto Ha 20 9% HEXKe
CTOHMOCTH Boji03abopa, coCTOsllero u3 rpynnul Bogosabop-
HHIX CKBaXHH Toll JXe npoHsBoxutensHocTH (Taba. 4.4).

TaGauna 4.4. IkonomMHYeCKHe NoXasaTeldl NOABCKRX
Ayvessix BoAo3abopon

CueTHAR cTOH - Yaeabline
Mpoussogr- | mocTh CTpOR- Kalli TRALHE ¢
BogosaGop TEALUOC Th, TEALHO -MOH - 3arTpaTtH Ha
THC, MY/cyT | vamamx paGor, | 1 m® BOmM,
MAH. BA0T. anor.
Bapmwasckuit Ne | 150 (mMakcu- 120 535
Mym 225)
Bapmascknii Ne 2 o0 17 240
Kpaxosckuf (q}:;imauen-rua | 0,45 450
yeckan taGpuxa) Ne 1
Tam me, Ne 2 2,6 0,96 370

B nacrosuee spems B Bapmase skcnayatupyiores Tpu
BOI03a60pHEIX y3jaa pasnoro THma. CeGecroumocts 1 m®
BOZAH, NOAaBaeMofi OTKPHTHM Boao3aGopoM u3 p. Bucawm
npousBoauTeabHocTeio 320 Teie, mM%/cyr, cocrasaser 1,75
3J0TLIX, CKBAaXHHHHIM BOJ103a00pOM NPOH3BOAHTENBHOCTHIO

* 1000 noascxkux snotuix pasiu 10,4 py6.
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Puc, 4.15. Hpueble 3IKCNAyaTayMOHHBIX RNOKa3laTened nyvYemoro BOMO-
3afopa ropojckoro sogonposoaa Bapwaem

] — npoussodureabHocTs, THC, MllcyT; 2 — pacxod saexTposnepiuu, KBTw/i00 u?
sodpi; 3 — symrm eodic & p. Bucae, cx; 4 — sazpasnensocTe eodet 8 p. Buc-
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Puc. 4.16. Tpaghmkw ygensHoro GMNbYPAUMOHHOrO MPHTOKA M Hanopos
o ANMHE TFOPHM3OHTANLHOW CKBaMMHB! N2 12 Bapwaeckoro nywemoro
BOR

8 — noAKNIl HGNOp 8 CKEAMuHe (nbesoMerpudecxud u cxopocTHO4); 6 — nvesomer-
puMecKkuft Hanop o cReamune; @ — ylesonbil asodonpurox, Afcm, aywa; | — dan
SOPUIOHTAABNOL Ayveeold cKsaxcunst M I? (paborawuied ordesvno npu Q=
=012 Mdc); 2 — 028 TOL e cxsaxunst M 12 (paborawujel coOBMECTHO €O ¢KSa-
dumamw N 9, 10, M u 15); 03— 0aa cxksamunwm M ]2 (paborawouied ordeas-

"
no); Gy~ TO X8, CO CREAMUNAMU A9, 10, 14 u 15
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12 thic. M3[/cyT. — 0,72 370THIX, AyueBbIM BOA03a00POM IPO-
n3BoauTenbiocTbio 150 TeIC. M3[cyT. — 0,06 3710OTHIX.
Taxum oGpasoM, JyueBse BoJ03a06opbl OpH COOTBETCT-
BYIOIIHX THAPOTeoJOrHUeCKHX YCJIOBHAX TPeOYIOT MEeHbIIHX
KanuraJbHBIX 3aTpar, ueéM Boa03albopbl APYrUX THIOB.

4. MHpunbTpaLHOHHBIH BOfO3abop
e Mpurc Dwopaw [Kanapa)

Camnulit Kpynubiii JiyueBoi Bogosabop B Ka-
Hape nocrpoen B 1973 r. gas ropoAckoro BOAONPOBOAA
[Tpunc Ixkopax, OeicTpo pactyuiero ropoiaa bpurauckoi
Koaym6uu, pacrnojoxenHoro y cauaHaas pexk Heuako
i @pazep [b0]. Bopgosabop paccuHTaH Ha nogauy
57 Thic. M*/cyT ¢ manbHellIHM pacluHpeHuHeM jgo 113 Thic.
M?/cyr ans obecrneueHHd NJIaHHPYeMOro BoxonoTpeb/eHHs
Ha 1995 roa.

UnKeHepuble H3bICKAHHA M NpoeKTHpoBaHHe. [lo Bee-
AEHAS B 3KCmIyaralHio JyueBoro Bojosabopa BomocHab-
JeHHe ropoaa OCYLIeCTB/SJIOCH FOPH3OHTAJNBHBIM TOAPYC-
JOBBIM HH(HJILTPAlLlHOHHBIM Bojpo3abopoM H3 nepgopHpO-
BAHHBIX CTaJbHBX Tpy6 ¢ mecuaHo-rpaBHiHON 0OCHINKOIM,
KOTODHIH  HMEeT MAaKCHMaJlbHYI0 IpPOH3BOAHTEJILHOCTH
50 teic. M*/cyt. OnHako B MeKeHHBIH nepHog Ae0OHT ropu-
30HTaJbHOrO BojAo3abopa pe3ko cHHXKajca. Kpome Toro,
na Gepery p. Heuako 6ulin BBegeHH! B AeificTBHe 2 BOAO3a-
fopuble CKBaXHHH rayb6HHOH mo 8 M, KoTopble obecneyu-
Baan go 25—30 teic. M*/cyr Boawl, OpHa H3 HHX OblLia
B MoCJenyoleM 3aKphTa.

CpaBHenHe BAPHAHTOB BOJOCHAOIKEHHA ¢ NMpPHMeHeHHEM
OTKPBITOrO peutoro Bojosabopa u HHPHILTPAWHOHHOTO BO-
nosabopa mogseMHBIX BOJ MMOKa3aJjo, UYTO €CJH CTOHMOCTh
NepBoro ¢ yueroM (PHALTPOBAJBHOH CTAHUHH BOJAONOATrO-
TOBKH cocrasJiasier 2,7 MJH. J0JJapoB, TO BTOPOro BCero
I,} maH. foaaapos.

HMuxenepio-reojsorudeckie H THAPOreoJorHiyecKkie H3bl-
CKaHH#, BbINOJHEeHHble B AojHHe p. Heuako mokasaium Ha-
JHYHEe BHICOKOOOHJIBHBLIX TecYaHO-TPAaBHHHLIX a/lIIOBHA/b-
HEIX OTJIOXKEHHH MomHocThio J0 60 M. K stuM rpyHTaM
NPHYpPOUEH MOAPYVCJOBEIH MOTOK MOJA3EMHBIX BOJA MPHUTOAHLIX
MO CBOHM XHMHYECKHM H OaKTEpPHOJIOTHYECKHM KadecTBam

AJS MHTHEBOrO BOMOCHAOMKEHHS.
Ilas wayueHHs ycaoBuHi Owlio npoOypeHo 4 Habdawaa-

TeABHBIX H 2 ONBITHEIX CKBAXXHHBI, rae MpOBEeAeHLl OIBIT-

#
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Hble KycTOBble OTKaukd. ['HApaBidueckHil ykJOH MOTOK
HojA3eMHbIX BOJA, TeKyulHx K pexe, 1,2.10~3%. B nasono
Hao60pOT, HAeT BOAOHACHIEHHe GeperoB. YCTaHOBJEH.
npaAMas THApPaBJIHUeCKas CBA3b NOASEMHBIX H PEYHLIX BO

[Ipoekt sysesoro Bojgosabopa npeiycmarpHBaer COopy:
KeHHe 24 pajHaJbHBIX IOPH3OHTAJNbHHX CKBAXHH, KOTO:
pole GbliH MpoOypeHbl H3 IIAXTH JHAMETPOM 5 M Ha ray-
6une 30 M OT moBepXHOCTH 3eMJH (puc. 4.17). |

Bonoc6opnan Kamepa B BHje Kele3o6eTOHHOTO WIAXT-
HOrO KOJIOAIA KPYrJoro nonepeyHoro cedenusi CTPOHI4CH
KeccoHHBIM cnocoGoMm. bDberonuposalde ¢ ycrallOBKOH ap-
MaTypHBLIX Kapkacos H onajyOKu OCYHIeCTBJAS/H Ha MO-
pepxHoctd 3eman. Hmxkuee sseno omyckaemoro KoJojuna
6blJI0 CHabXKeHo PEeXYLIHM CTaJdbHBIM HOKOM. MakcHMalb-
HOe [NaBJieHHe B KeCCOHe NO/epiKHBajoch paBHbM 28 M
BoagaHoro crosiba, I'pynr ua 3abos Koaoaua pasMbiBajiH
H yAaJdaJH THAPpOMEXaHHYeCKHM cnocofom. OTKIOHEHHE
ONYILEHHOTO CTBOJa OT BEPTHKAJH Ha Buicore 30 M cocra-
BHJIO He Oosee 1 cm.

Tosuuiua cTeHOK KOJO/La H COOTBETCTBEHHO €ro Bec
PACCYNTAHE Ha NPeojoJieHHe B3BEUINBAIONIEr0 NPOTHBOAAB-
aenus (apxumenoBoi cHAb), AeficrByloulero cHusy. Buyr-
pesHsAs NMOBEPXHOCTh KOJNOALA B 30He MocJjeiyloulero mnpo-
JAaBAHBaHHsA Jy4YeBHIX JPeH YKpemiena  chnelHaNbHOH
MeTaJdJAHUecKoll KOHCTPVKILHEH, COCTOSUel H3 pamMHOIl CH-
crembl. OTBepeTHa s MOcJeAyloUieli NPOXOAKH TOpPH30H-
TaJBHBIX PajHalibHbiX CKBAXKHH 3aKJ1a/blBajlH KOHHYECKHMH
nepepsnHeiMi npob6kamu. Beero 6uinio ocrasaeno 2 spyca
orsepcTuit no 12 WTYK B KaXAOM sipyce ¢ paccrosiiuHeMm
Mexay HuME 1,5 m.

Ilocne omyckKaHus KOJOJLA HA 3agaHuyo rayduHy ero
ano G6euto nepexkpuito 42 M* mJoTHOW GeTomHON CMecH,
noBepx KOTopoil mpoBejeno GeToHHpOBaHAE C YCTaHOBKOM
apmatypul. B noay BomocGopnoit Kamepn octapien aymnd
A4 OTKauku Iaama. Has BeAeHHs AajbHellIHX CTPOH-
TenbHO-MOHTAXKHBIX pabor 6Gblla ycraHoBJeHa MeTa/lJiH-
yeckass pabouasi njonlafika H JHPT rpysonofbeMHOCTHIO
2 1 aaa nopauy obopy/OBaHHA, MAaTepHAJIOB M JIIOAeil.

JiyueBnle ropHiOHTANBLHLIE CKBAMMHBI COOPYMKEHLI Me-
tonom PeabpMana ¢ HCNOAb30BAHHEM TOJCTOCTEHHBIX 00-
caaubix Tpy6 auamerpom 254 mwm. IlponasauBanne ocy-
uecTBJAAAH 2 cnapeHHBIMH TFHAPABJHYECKHMH JOMKparami
PEBEPCHBHOrO AEHACTBHA, PasBHBABUIHMH JlaBJeHne Mo 795 T
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Puc. 4.17. Cxema pgByxsspycHoro nyuesore Bofjozabopa 8 [Mpuuc
Awopax [Kanaga) '

I — ayuwu nuxeneszo apyca; 2 — aywu eepxnezo apycd; I — nabaodareavnvie cxea-
SELHB 2U0PODENUMHOL CeTl
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Ka¥Ablil, JloMKparhl yCTaHABJHBAJH HA CHEIHAJbHON P
Me, YCHJHe Ha TpyOnl nepeaaBalioch uYepes  HaKHMHYIK
banaky. i

[lepeanssi yacts Tpy6, NpPoAaBJIHBAEMbIX B BOJLOHOCHBI
njact, 6plia obopyaoBana Hanpas/sioweil 6ypoBoil roios-
KOW ¢ OTBepCTHAMH A5 3abopa uiiama, KOTOPHI OTBOLMH-
Csl B WAXTY 1o waamMoBo# Tpybe anaMmerpom 76 mm. Buyr-
PH WJIaMOBOHi TPy6H NO OCH Jiyua YCTAHABJAMBAJICH AJHH-
HBIIf MeTajiiuyecKuii  WITHIPb, KOTOPHIH CAYKHJI s
NPOYHCTKH WNaMoBoil TPyGnl OT 3acopenus, H, eciH Hago,
PaspywieHHs yNJOTHEHHOro rpyHta B 3aboe nepen Hanpae-
JAI0Lel roJioBKo#,

Pacxon mnama gocruran 38 Ji/c ma ckBaxKuny, a mo-
CTynJjieHHe BeIMBIBA€MOr0 MPH NPOXOJKe MecYyaHoro rpyHtTa
MeJKHX (pakumii nmo Kpynuocru cocrasaajao or 0,06 ao
0,186 m® na Kamawii M JAJHHB npolifenHOll CKBaKHHbL.
Bcero Omiio npoifineno 545 M ropHsoHTasbHBLIX  JyueBbiX
CKBaXHn B cpeanem no 43,6 m kaxaas. Ilpu srom 11 ayueii
ObIIO 3aJI03KeNno B HHXKIEM sapyce il 3 — B BepxueMm, TpH
Jiyda BepXHEero u TPH Jiyua HHXKHEro fipyca — nojpyeJoBnie.

Ilocae npopapanpanns B naacr obecapnux Tpy6 Kaanau Hanpae-
AfOuLell FONOBKH NMPHOCTAHOBHA NOCTYIIEHHE WAAMA B IUJAMOBHIE TPY-
6ui, KoTopne sarem Oban HsBaeuewnl. Ha mecto maaMmoBelx Tpv6 80
BHYTPEHHIO nojocTh o0caauux TPy6 Oba ycTanopjaeHa QHABTPOBAR
KOJOHHA, coCTap/eHHaA W3 nephopHPOBAHHLIX OONHCTHPONOBHX TpyG
C ueneoGpasHEMH OTBEPCTHAMH WHPHHOA NMo 3 MM n ofimefi naoimaabio
0,17 »* na wamapt M aanne. [las NpejpoTBpALLeHHS NOCTYIIEHHS B0-
Abl B INAXTY NpH npokaaake GHALTPOBHX Tpy0 B nocaedieli u3 mmx
VCTAHABANBAJIH UHAHHAPHUECKYI 3araywky-npolKy, KOTOPYO NOTOM
BelliHMann. [locaeayollne HeCKOALKO MeTpoB (HALTPOBHX TPpy6 Aeaa-
A rayxumu. Hspaevenne ma rpyura oGcafubix Tpy6 OCYWEecTBAGHO Te-
MH e JOMKparaMmi, koTopuie Owan pesepcuposBapn. Hanpasamoune
FOMOBKH OCTABJCHW B FPYNTE M CAYKAT 3arAylIKaMiA TOPUOB (RALTPO-
BhX TpyoO.

[lonGop cKBaxkHoCTH W pa3mepoB nepdopaluH oOTBEp-
CTHA (HABTPOB GblJ1 OCylLeCTBJEH mocje Gojee AeTaJbHOro
HCCJA€A0BAHHS MeXaHHYEeCKOro cocraBa rpynrta, noJydeHho-
ro ApH C€ro BLIMBIBC B MPOLECCe MPOXOAKH TOPH3OHTAJh-
HLIX cKBaxHH. Ha konue kaxaoro Jiyua MOHTHPOBaJH
BEHTHJbNYIO 3aaBHXKKY aAHamerpom 200 mm. Bee 14 ycteen
CKBaXXHH oObeanHeHb OAHOH KpyroBoH TpyOoil — KOAJEeK-
TopoM. B BoJoc6opHOli Kamepe yCTaHOBJEHO 3 NOrPYIKHbIX
iacoca mapku B-2250 ®aadit ¢ nopaueli Boam BBepx mno
obuieli Bosonoabemuoll Tpybe, MoniHocTh ABHraTeNs Kaw-
A0r0 Hacoca coctaBuaa 88 . c.
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Prc, 4.18, 3aBMCHMOCTE MOHMIKEHHA YPOBHA BoAM H or mpemenn [,

| — & unabawdareasnoii cxkeaxune X I (18 m or aywesozo sodozabopal; ! —
ro ae, M [0 (24 m or eodoaabepa); 3 — Ayvesod eodozabop

OnmiTHas npokauyka Bojo3abopa B Tewenne 724ac 10-
Kasajaa, yro npH obuieli npousBoauTenbnoctn 670 J/c Kax-
AbiA M3 ayued, paboraowui oTaenbio 6e3 B3aHMOAEHCTBHS
¢ apyriumu, obecneynBaer 126 a/c. Takum oGpasom, yaeib-
HBIIT BOAONPHTOK, KOTOPBLIA Mo NpeaBapHTEJibHBIM pacueram
aosxen 6w coctaButh 0,8 Jifc Ha 1 M AJHHB, GBI NMpeBbI-
LIeH.

Has nabatoneHnit 3a H3MEHEHHEM YPOBHSI INOJA3EMHBIX
BoA H GopMHpOBaHHEM JENPECCHOHHOH BOPOHKH B npeje-
Jax caMux Jayueil 6b0 npobypeHo AONOJHHTENLHO 4 Nbe-
30METPHYECKHX CKBa)XHHB ¢ aBTOMATHYECKHM 3aMepoMm
yPOBHEH 3jieKTpoypoBHeMepom. Takoii ke npubop OblI
ycraHOBJeH W B BojocGopHOii KaMepe Bojgo3abopa. Pacxon
BOJABI, H3JHBalOUlelica W3 HanopHoro maTtpybka OT BOJAO-
NoABEMHONH TpyOw onpepesijia no MepHOMY BOMOCJIHBY
paamepom 0,630,5 m. OgnoBpeMeHHO H3MepsjH Temnepa-
TYPY, XHMHUECKHMH H OaKkTepHOJIOTHYECKHH COCTaB BOADI
B peke, HabaoaaTesNbHbIX CKBaXHHAX H B BoaocOGOpHOH
Kamepe.

CorsiacHo pesyJabTaTtaM 3-CyTOYHBIX ONBITHBIX OTKauex,
NPOH3BEACHHBIX SKCINIYaTAallHOHHBLIMH HacocaMH, jenpec-
CHONNHAafA BOPOHKA yXKe 3a 37O BpeMs JIOCTHIJIa NPOTHBOMNO-
JOKHOro Gepera pekH — HabJloaartesbHan ckBammna Ne 8
noKasasja NOHHXKEHHe YPOBHS OT MepBOHAYAJIBHOTO Ha O M.
B 10 e BpeMs HabJawopatenablibie CKBaXKHHb Ne 2 (882 M
BBEpPX 1o TeueHHIo pekw) u Ne 3 (1190 M BHH3 no Te4eHHIO)
H4 OTKA4YKy He CpearHpoBajH. 3aBHCHMOCTh KoJebaHHA
ypeBHA Bojbl B HabGaionateabHuix ckBaxunax Ne 1 u Ne 10
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or Bpemenu pabGorel BOAO3abopa HMEET NPAKTHYECKH J
neitnbiii xapakrep (puc. 4.18). AunajornyHoe HauepTaHHl
HMeloT rpadHkH, nocrpoeHHuie no HalJI0AEHHAM 3a YPOB:
HAMH B JPYFrHX CKBa){HHaX, Pacmno/ioXEeHHHX B mpejesax
BOPOHKH jenpeccHd. Bce oHH noxkasuiBaioT, 4YTO K KOHILY
nepHoOfa OTKA4YKH YPOBHH MOJ3EMHBIX BOJ MOXKHO CYHTATh
cTabHAH3HPOBABIIHMHCH. J

Coraacio pacueram no Qopmyse Ilapc, pacxoi moA-
3eMHOro MOAPYCJIOBOTrO MOTOKA BHH3 MO JOJHHE PEKH pas
Ben npumepro 17000 m®/cyT., a Boa03ab0POM OTKAYHBAJIOCE
57000 m?/cyT., T.e. 40000 M*/cyT. moctynano 3 pexn. Onpe-
JIeJHB NJI0IlLa/b BOPOHKH AenpeccHH, MOXKHO OLEHHTh BeJH-
yuHy HHQUABTpALHH,  KOTOpas  OKasajach  PaBHOH
0,25 m/cyr. (B pacuere Ha KaXkAblfi M? NOBEPXHOCTH NOAPYC-
noBoro notoka). C yuerom nmoBHILIEHHs TeMneparyphl B JeT-
Hee BpeMsi MO CPaBHEHHIO C 3HMHEH MouTH B 2 pasa H CO-
OTBETCTBYIOIEro H3MEeHEHHs BA3KOCTH BOAbL HH(HIbTpALHS
noMmKHa Bospactn B 1,5 pasa m jnocrErayts 0,37 m/eyT.
BMmecTe ¢ TeM B JIETHIOI0O M@XEHb MOTYT CHH3HTBbCA TPajH-
€HTH MOJAPYCJOBOro MOTOKA H COOTBETCTBEHHO YMEHBLUIHTCH
JLOJISl MOASEMHOro BOA0OTOOPA.

ponosafopa ABAAETCA YBeJHYCHHE AEHCTBYIOLIEro HAnopa Ha paaHadb-
HYH0 CHCTEMY FOPHIOHTAALHEX CKBAMHH NYyTeM NOHHKEHHS AHHAMHYe-
CKOro ypoBHS BOAN B BoAocGopounoit kamepe. Kpome 1oro, B nepcliek-
THBE HPEANOAAraeTci CTPOHTE/IbBCTBO elle OAHOre JAYy4YeBoro pOA03300-
pa, Kotopuil Gyfer HaxofuThes HAa paccrosnun 760—920 m or meproro
BBEpX AN BHH3 no Tedenmo Hewako.

E
:
Hanvrefnnam pesepBOM NOBLIUEHHS NpPpOH3IBOAHTE/NLHOCTH JAYHCBOTO i
|
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Llena 65 xon.

PASYMOB TEHHAIAHMH AJNEKCAHAPOBHUY —
CTApPWHA HAYYHLI COTPYAHHK, KAHAMAAT TEXHWYECKHX Ha-
VK, Oojiee 30 aer pabGoraer B 064acTH rHAPOTEXHHKH H MH-
HEHEPHOH reoJOrHH, CBA3AHHON C HAYYHBIMH HCC/HEA0BAHHS-
MH H MNPOEKTHPOBAHHEM 00BEKTOB BOAOCHAOMKEHHS W Ape-
Haxa.

Hm paspaboranbl HayuyHbie OCHOBBl THAPOT€0JOTHYECKO-
Io pacyera cHCTeM B0A03a00pOB MOA3eMHBLIX BOJA, B YAacT-
HOCTH CO3AaHA TEOPHA OUEHKH NPOHU3BOAHTENBHOCTH Jyye-
BbIX B0J03200POB M BONONOHHIKEHHS JYYEBHIX ApeHAMEH.
Pesyabtatel uccaepoBanuii Bowan Bo Bcecorwoanbie HOpMa-
THBHbIE JOKYMEHTBI H CIIPABOYHBIE NocoOus.

llo meropuxe aBTOpa 3anmpoeKTHPOBaHBI M NOCTPOEHH
Bopo3abopn  Pycrasy, Yie, Wewe, Kavuace & .

Pasymos I'. A, onyGaukoean Gozee 100 HAYYHBIX TPy~
0B, B TOM uucae 6 moHorpadmit. Um nony4eHo 15 asrop-
CKHX CBHAETEbLCTB Ha H300perenus. Hekoropsie ero pado-

Tl HaneuaTanol B Kanane, ®panunu, TP, boarapuu, Ye-
XOC/NOBAKHH,



