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MPEJHCJIOBHE

PasBurtue nHapoAHOro Xo3sicTBa Haulell cTpaHsl TpebyeT HOOBIUH H3
He/lp 3eMJIH Pa3HOOGpPAa3HBIX BHJIOB MHHEpaJbHOro cuipba. Ilpupos-
Hbie THAPOreOJOTHYECKHE M HHIKeHEePHO-TeOJOorHvYeCKHe YC/IOBHA 3a-
JieraHus MECTOPO}KILEHHI':[ N0JIE3HBIX HCKONAeMBIX OBIBAIOT CaMBIMHU
PAa3IHYHEIMH, HEPEeJKO BechMa CJOMKHBIMH, UTO 3aTpyAHAeT BeleHHe
ropueix pa6or. ITosTomy Heo6X0AMMO OCYLIECTBJIATh NPOQHAAK-
THYECKHE MepoNpHATHA mo Oopbbe ¢ NPUTOKAMH MOA3EMHBIX BOA B
TopHBle BHIPAGOTKH M YCTPAHATbL OTPHIATeJbHOe BO3JAeHCTBHE He-
©JarONpHATHEIX HHKEHepHO-TeoJOrHYeCKHX YCJIOBHI Ha BeJeHHe
TOpHHX paborT.

C KamJbIM TOJ0OM B TOPHOPYAHO! NPOMLIIIIEHHOCTH BCE GOMb-
llee 3HadeHHe NPHOOpeTaeT OTKPHITHIH CHOCOO A0GBIYH I[OJE3HOTO
uckornaemoro. Tak, 3a roasl Jessitoit natuierkn 8 CCCP npoas or-
KpHITOH A06GBbIUH PyAsl Bodpocaa ¢ 79 po 82%, m yras—c 26 g0
31%. B necsitoif M mocsaefylolIMX NATHJETKAX YIeJbHBIH Bec OT-
KpPBITOTO crocoba ,HOﬁbI‘IH IIOJIE3HOI'0  HCKOIIaeéMOoro YBEJIHUHTCH.
B coorsercTBum ¢ pemenusmn XXV cbesga KIICC nobuua yrasi s
1980 r. gocrurser 790—810 maH. T, mpuueM OCOGEHHO pa3BepTHI-
BaloTcs paboTHl MO JO6bIMe VIV OTKPHITHIM CTOCOGOM B BOCTOYHBIX
pafionax cTpaHnl. Ecau ray6una psga COBPEMEHHEIX KapbepoB
H3MepseTCs ABYMs-TpeMs COTHAMH METpOB, TO B 0003pHMOM Oyay-
ieM HEKOTOpble u3 HHX AOCTHTHYT rayGuast 500—700 M u Gonee.

CoBpeMeHHLIll ypOBeHb PAa3BUTHSI HaYKH M TEXHUKH MO3BOJISIET
BecTH pa3paboTKy MecTOpo:KAeHHH IOJIe3HBIX HCKOMaeMbiX OTKpLI-
TBIM CTOcOBOM C BechbMa CJ0KHBIMH rHApOTeOJOrHYeCKHMH H HHZKe-
HepHO-Te0JIOTHUECKHMH VCJIOBHAMU H HA PA3TUUHBIX rayOuuax. Bul-
60p OCYWIHTEJIbHBIX MEPOmPHATHH, KOHCTPYKUHH MNPOTHBO(DHILTPA-
IHOHHLIX H NPOTHBOAE(OPMAIHOHHEIX COOpY:KeHHii, HX 3(pPeKTHs-
HOCTb, @ CJIeJ0BaTelbHO, M peHTaleJbHOCTh TOPHOLOOLIBAIOMIMX
TpeANPHATHH BCELEJIO 3aBHCAT OT Ie0JOrHYecKHX, THAPOre0Joruye-
CKHX H HHI}KeHePHO-IeoJOrHuecKHX OcoOeHHOCTeH 3ajieraHus KOHK-
PETHLIX MECTOPOXKAEHHI.

CopHble TeXHHKH, HEMOCPEACTBEHHO OCYIECTBASIOUIHE CTPOU-
TeJbCTBO Ha Kapbepax [ApeHaxHHX COOPYXKeHHH, a 3aTeM HX 3IKC-
IVIyaTanuio, A0/KHB 3HATh OCHOBBl THAPOTEOJOTrHH, OCOOEHHO TEX
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ee pa3jlelioB, B KOTOPHIX H3/1araloTcsi TeXHHUecKHe cnocobul 60pbObl
C MPHTOKaMH Noj3eMHbIX BoA. MM neo6xoamMo TakiKe 3HamHe oc-
HOB MHXKeHepHOll reosoruf, 4ro6ul 0OECNeUHTh TEXHHYECKH rpamoT-
HOE CTPOHTEJbCTBO H 3aTeM MNOBCEJAHEBHBIH TeXHHUECKHH Haa3op 3a
HCIPABHBIM COCTOSIHHEM DAasJHYHBIX NPOTHBOAe(OPMALHOHHBIX CO-
OpyKeHHH, NPeloTBpallaoIIUX OmoJ3aHne u ofpyumienne OOPTOB
Kapbepos H Apyrue gedopMalii B rOPHLIX BbipaboTKax.

Hanoxennio ocHOB rHJIpOreoJioruH, HH)KEHEPHOi'{ reoJIoTHH "
OCYLIEHHsI MECTOpOXKIeHHH B oObeMe JciHCTBYIOIIEH NMPOrpaMmel i
MOCBSillleH yueOHHK, NpeiHa3sHaueHHbIH 151 CTYJEeHTOB TOPHBIX TeX-
HUKYMOB 10 crneunaabnoctd «OTkpbiTas paspaGoTka MeCTOPOXKIe-
HUH NOJE3HBIX HCKOMAaeMbIX».

[Ipn moAroToBKe 4eTBEPTOr0 H3AAHHA P IJA4B MOJABEPres Te-
pepa6oTKe B COOTBETCTBHH ¢ MpOrpaMmoii, yreepxaennoi B 1975 r.,
H HOBEHINHMH JAOCTHIKEHHAMH II0 OCYHIEHHIO MeCcToposKjaeHud. Bae-
nenue, rnasel 1—6, 9—11 nanucanwt M. A. CkaGanaanoBuyeM, ria-
Bu 7 1 8 — M. B. Cenenko.



BBEJEHHE

Tudpozeonoeus — HayKa O NOL3EMHBIX BOAAX, T. €. BOAAX, HAXo-
AAUXCcS HHMKe IOBEPXHOCTH 3eMJH B KaneJbHO-JKIJIKOM, Mapoos-
PasHoM H TBep/JOM BH/IE, NPHYPOUEHHBIX K Pa3IHYHBIM TOPHHIM IO-
poaam. Ona u3yyaeT NMpOUCXOKIAeHHe M Pa3BHTHE TOJA3eMHBIX BO,
YCJIOBHSI HX 3aJleraHHs H pacCHpoCTPaHeHusi, 3aKOHBI JBHIKEHHs,
B34HMOJIEHCTBIE C BMELLAIOUIUMHE TOPHBIMH IOpOAaMH, (PH3HYECKHE
H XHMHYECKHe CBOHCTBa, HX rasoBblif COCTaB H arpecCHBHOCTS.

B JKH3HH JI10[ell NOJA3eMHLIE BOJBI HrpajoT BaxKHylo poJab. Ilo
BbipaxKeHHio akanemuxa A. I1. Kapnuuckoro, noxsemHeie BOABL SIB-
Jg10TcA HanboJlee 1paroleHHbIM HekonaeMbiM, M31aBHa oHM HCIIONB-
3YIOTCA UYeJOBEKOM AJif NHWTLEBOrO # XO34HCTBEHHO-TEXHMYCCKOTO
BojgocHabxkenns. IInpoko npuMeHsOTCA NOA3EMHEIE BOJBI AJfA Je-
yeOHBIX LeJaeli, 10069l 6poma, HOAA, APYTHX PEAKHX KOMIOHEHTOB.
BoicokoTeMnepaTypHble BOABl MPHMEHAIOTCS AJSl OTOIJIEHHS, Bbpa-
60TKH 3JIEKTPOIHEPIuH, BhHIpAUIMBAHHA OBOIIEH H (GPYKTOB.

BMmecTe ¢ TeM BO MHOTHX OTPacJ/siX HAapOAHOrO X03dHCTBA MOJ-
3eMHBle BOJALI HIPAIOT OTPHUATEAbHYIO poJb. Ilpu cTponTenbcTBe
THAPOTEXHHYECKHX COOPY:KeHHH, TyHHEeJeH, MeTPOmOJHTEHOB H T. I.
MojA3eMHbIe BOAbl 3HAUHTEJNLHO OCA0KHAIOT BejeHHe pador, obyc-
JIOB/HBasl HEOGXOAHMOCTh NPHMEHeHHS ApeHarKHBIX H THAPOH30J-
UHOHHBIX MEpONPHATHH, HEPEAKO OYeHb CJAOMKHHIX, YTO 3HAUHTENb-
HO YCJIOXKHAET H YA0POMAeT CTPOHTE/ILCTRO.

B ropuogo6biBaioueli NpOMBIIEHHOCTH MOA3¢MHEIE BOAB B
GOJBIIMHCTBE CJAY4YdeB HIPalT OTPHLIATEIbHYIO poib. st GopbOBI
¢ HHMH Ha Kapbepax, B lIaxTaX H PYyJAHHKaX INPHMEHSIOT pa3JiHd-
Hble JpeHaxKHble COOPYZKeHHs H BOJAOOT/IHBHLIE ycTanoBKH. Kannta-
JIOBJIOKEHHSI Ha APeHax i 3IKCIJIyaTalHOHHLIE PacXOAbl Ha BOLOOT-
JuB gacro gocruraint 20—30% wu Goaee OT CTOMMOCTH BCeX pPacxo-
JIOB 110 J06LIe [OJIe3HOr0 HCKOMAeMoro.

OG6GBOJAHEHHOCTh TOPHBIX NPEANPHATHI OGHIBAET Pa3/iHYHOH; NPH-
TOKH TOJ3EMHEIX BOJ B TOpHbIE BHIpaOOTKHM KoaeGAOTCH OT He-
CKOJIBKHX [0 MHOTHX ThICSY KyOomerpoB B uac. [IHampumep, us
kapbepor CokoaoBcko-CapGaiickoro ropHo-060raTHTENbHOI0 KOM-
6unata oTkaunsaercs BoAnl cebie 2000 m3/u. Ocoboil 06BOAHEH-
HOCTBIO OT/IHYAIOTCH MECTOPOMKACHHS IOJEe3HLIX ICKONJdeMBEIX, 3a-
Jeraioue cpeiH 3akapcTOBaHHBIX mnopoj. Hampumep, NpHTOKH B
GOoKCHTOBBIE DYAHHKH Ha Ypande Hepeiko cocrasasior 5000—
9000 m3/4, unorga 12 000 m3/u. Ilpn crponTennctBe MuxaiiioBcKOro
H JleGeauHckoro pyaHHKoOB ray6uunoii 6ogee 100 m no pobuiue xe-
JIE3HBIX PYJA OTKPHITHIM cmocotom B paiione KMA orkaunBamiock
okoiao 5000 m%/au BOAH, uTO W IPHBEIO K CHHIKEHHIO YPOBHS HOA-
3eMHBIX BOJA H NPOH3BOAUTENLHOCTH BOJA03aGOPOB BO BCeM IpHJe-
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rajomeM paiione. M3 ckasaHHOro fCHO, 4TO NPH NPOEKTHPOBAHHH
FOPHBIX TNPEANPHUATHH H BeACHHH SKCIVIyaTaUHOHHHIX paboT s
npuHATHA Hauboslee wuenecoobpasHblX H peHTa0eJLHEIX Mep IO
6opbbe ¢ OTpULATETbHBIM JAeHCTBHEM MOI3EMHBIX BOJ HeOOXOLHMEL
HCUEPTBIBAIOLINE CBEASHHA O THAPOTEONOTHYECKHX OCOGEHHOCTAX
mectopoxaenus. CiesoBaTesbHO, 3HaYeHHe THAPOTEOJIOTHH A5 TOp-
HOM TIPOMBILIIEHHOCTH BEJIHKO.

Huxcenepraa eeoao2uf — HayKa, H3yyaiouias 3eMHYI0 KOPY Kak
BO3MOKHYIO CPely HHiKEeHeDHOH [esiTeIbHOCTH yejioBeka. Bossoanm-
MBle 00BEKTH BHI3LIBAIOT COOTBETCTBYIOLIHE H3MEHEHHS NPHPOLHLIX
TeoJIOTHYECKHX YC/I0BHil, a H3MeHeHHasi TpHpoaHas oGCcTaHOBKA B
coueTaHHH C €CTeCTBEHHOH B CBOIO oYepejb BJAHAET Ha YCJIOBHA
CTPOHTENbCTBA U 3KCINYATaAUMI0 Kapbepos, AOPOT, THIPOTeXHUUe-
CKHX coopyxeHuid u apyrux obwexros. OTciofa ciaemyer, uTo Teope-
THYeCKOH M TNpakTHYecKOH 3ajaueil HHMKEHEPHOH TeOJIOTHH SIBJSET-
cfi MPOTHO3HPOBAaHHE Te0JOTHYECKHX IPOIECCOB, BHI3BIBAEMBIX XO-
3ficTBEHHOH AesiTeIbHOCTBIO 4YesioBeKa, M paspaboTka MepompHs-
THil, ofecneuynBaOIIHX HOPMaJbHYI0O paGoTy KapbepoB H APYTHX
ropHoA0OBIBAIOIIHX NPeANPHATHI, a TaAKKe YyCTOHYHBOCTD H HOPMa/b-
Hyl0 3KCIUIyaTalHI0 pa3iuYHBIX COOPYXKeHHIH, BO3BOJAHMEIX B He-
6.1aronpHATHBIX Te0JOTHYECKHX YCIOBHAX.

[To yTBepiKaeHHIO OCHOBOMOJOMXHHKA HHMKEHEDHOH reosIOTHH KakK
nayku akaaemuka ®. I1. CaBapenckoro, ajsi BO3BeleHHs] HHIKEHep-
HOrO COOpPYXKeHHsi OnacHbl He CTOJbKO HebJaronpusiTHole MPHPOI-
HBlE YCJOBHS, CKOJIBKO HEJ0CTaTOYHOE 3HAHHE HHIKeHepHO-Te0JIOorH-
YeCKHX YCJOBHIl W HeyMeHHe OLEHHTh MX C TOYKH 3PEHHS TOro HJIH
HHOTO HHXKeHEePHOTO MepONpPHATHS, MPHMEHAEMOro AJsf NpeaoTBpa-
LeHAs OXKHAAaeMBIX aehopMaluii.

B casizu ¢ MomubiM passutnem 8 CCCP ropronoGuiBaomeit npo-
MBIILITEHHOCTH H HeoBX0AHMOCTbIO OTPabOTKH MeCTOPOXKAeHHH, THI-
pOreoJIOrHYECKHE H HHIKEHEPHO-reoJIOTHYeCKHE YCJAOBHS  KOTOPbIX
SIB/SIIOTCA CJA0KHBIMH H BecbMa CJOMXKHBIMH, BO3HHKJIa HeoOXO1H-
MOCTb B CHEIHaJbHOM H3YYEHHH THAPOTeOJIOTHUECKHX H HHIKeHep-
HO-Te0/I0THYEeCKHX O0cOoOeHHOCTell OOBOJHEHHBIX MECTOPOMKIECHHH B
neasx BupaboTKH Haubo/iee palHOHAJBLHLIX MEPONPHATHI 110 GOPb-
Ge ¢ OTpHLUATENLHBIM BO3J€ICTBHEM MOJ3eMHBIX Boja. Pasjen rua-
POTE0JIOTHH, W3yYalouinii PyAHWYHHE, WIM MIAXTHHE, BOAK H CO-
OTBETCTBEHHO HHKEHEePHO-TeoJOrHUecKHe YCJIOBHS, TOJYYHJI  HaH-
MeHOBaHHe pydruunod, win waxrHod, eudpozeonroeun. B CCCP us-
Jdanbl MHOrOYHC/eHHbBIe MOHOrpaduu U nmocobusl Mo PYAHHUHOH THAI-
POreoIOTHH, 4TO CBHAETENLCTBYeT O ee GYPHOM Ta3BHTHH B CTpaHe.

CoBeplueHCTBOBaHIEe METOJ0B PYAHHYHOH THAPOreoJOTHH H HH-
JKEHepHOIl TeoJOrHH TO3BOJNHT NPUMEHSITs CNOcCoObLl aKTHBHO GOpb-

6B ¢ NOA3eMHBIMH BOAAMH H He(JaromnpHATHBIMH HHZKeHepHO-Teo-
JIOTHUECKHMH ABJACHUAMH, YTO NpH BCe GO/blIeM BHEADEHWH CPE[CTB
MeXaHH3alll H aBTOMATH3aLUHH B TOPHOH NPOMBILJIGHHOCTH §IB-

JileTCs OJHOH H3 OCHOBHBIX NMPEAMNOCHLIOK yCHelHoii paGoTh COBpe-
MEHHOTO TOPHOrO npeinpHsATHA.



PA3JIESN 1
FHAPOTEOQJIOrUs

I'naBa 1

SU3HYECKHE H BOJHBIE CBOHCTBA TOPHBIX MOPOJ
H BHABI BOJbl B NMOPOIOAX

§ 1. dusuuecKHe H BOJHbIE CBOHCTBA rOPHBIX MOPOJ,

B ruaporeosiornueckoM OTHOLUEHHH TOPHbIE MOPOAH MOAPa3/elsior-
cs Ha BOAONPOHHIIAEMble H BOJOHENPOHHIAeMble, Ha PLIXJbE H
CKaJIbHBIE,

K pHIXJIBIM OTHOCATCA pa3jle/lbHO3ePHHCTHIE MOPOJH, CIOXKeHHHE
YacTHIIAMH, MeXKJy KOTOPHIMH OTCYTCTBYIOT CTPYKTYpPHLHIE CBA3H
(rpaBuii, mecok pasHOHl KPYMHOCTH), H TJHHHCTHIE MOPOABI C arpe-
raTHOH CTPYKTYpoiil, KOraa oTAe/lbHBIe MeJbuaiilliie YaCTHIHI coe-
JiuHeHbl BMecTe u o6pasylorT Gosiee KPYNHbBE H CJO0MKHEIE arperarTh,
TakKe CBA3aHHEIE MeXAy co60ii.

K CKaJbHBIM OTHOCATCH H3BepieHHbIE, MeTaMopEl)I/l‘lECKI'le H cle-
MEHTHpPOBaHHBIE OCAJ0YHble (H3BECTHSAKH, MEeCYaHHKH, TIJINHHCTHIE
CJaHUB M T. 1.) TOPOJLL, HMeEMoLHe MeX1y YacTHIaMH KecTKYio
CBAI3b KPHCTAJIH3aLHOHHOTO XapaKkrepa.

®usnyeckHe W BOAHBIE CBOMCTBA PHIXAHX W CKajJbHBIX MOPOA 3a-
BHCAT OT HX JIHTOJIOTHYUECKOTO M XHMHKO-MHHEPaJOTHYyecKoro co-
craBa, NOpHCTOCTH, TPEILHHOBATOCTH ¥ CTPYKTYpHL. B 3HaunTenbHOM
CTEeNeHH BOJHEIE CBOHCTBA OOYCJOBJIHBAIOTCH HX CKBaKHOCTHIO HJH
MOPHCTOCTLIO.

CKkBaXHOCThL M nmopucTocTbh. [opuble mopoasl NoO ycao-
BHAM TPOHCXOMXKIEHHSI H BCJEJCTBHE BTOPHYHEIX TIPOLECCOB (BHI-
BeTpHBaHHe, PACTBOPEHHE H BbillejayHBaHHE, TEKTOHHYECKHE IBH-
JKeHHS H JIp.) He ABAAIOTCA Aa0COMIOTHO MOHOJIMTHBHIMH W COAEpIKaT
NYCTOTHI CaMbIX PasJHYHBIX pasMepoB u dopmel. B 3aBucumocTH OT
BHJAa M pa3Mepa NYCTOT pPasiHyaloT: CKBANMCHOCTH, 0OYCJOBIEHHYIO
KpynHeIMH nopamu (Gosee 1 MM), HO3APeBATOCTbIO, KPYMHOH Tpe-
LHIHHOBATOCTLIO H 3aKapCTOBAHHOCTLIO; MOPUCTOCTH, KOrla B TOPHBIX
nopojax HMeITCs MOPH AHaMeTpoM MeHee | MM, a TpellHHBl IIH-
puuoii menee 0,25 mM.

CKBaKHOCTb H NOPHCTOCTh OMPEIeJNf0T THIPOTe0JorHYecKHe
CBOfiCTBA TOPHBIX MOPOJ TO HX miowianu u rayGune. B rophsiX mnopo-
Jax, KOTODLIM TNPHCYLLA CKBajKHOCTh, NOJ3eMHas BoAa TepeaBH-
raeTrcd TOJbLKO MOJ ,1@ﬁCTBHEM CHJIBI TAXKecTH, a B nopoiax mopHC-
THIX — MO/l AEHCTBHEM CHJBl TAXKECTH, MOBEPXHOCTHOrO HaTAMEHHS
H Apyrux (axkTopos.
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B crpontenncTBe, TOPHOH [POMBILIIEHHOCTH H APYTHX OTpacaax
OyCTOTE B TOPHBIX MOPOJaX HA3LBAKOTCA NPEHMYLIECTBEHHO MOPH-
crocteio. Onpenesienne MOPHCTOCTH HMEET CYUIECTBEHHOe 3HaueHHe
OpH peleHHH psjfa NpakTHUeCKHX 3ajad B CTPOHTENbCTBE, BOJO-
cHabxeH, TOPHOM JeJe H T. IL

KoanuecTBeHHO MOPHCTOCTh BhipazKaeTcs OTHOLIeHHeM o6bema
NycTOT KO BceMy oObeMy nopo,m'

= —V— 100%,

rae n— nopucroctb; Vy— o6beM mnyctor B rpyHTe; V — obbem
rpyHTA.

B nopogax ocajgouHoro npoHcXoXKJAeHHsi (rpasuii, mecok, uiebernb
H T. II.) BeJIUYHHA OPHCTOCTH 3aBHCHT OT pasmepa, GopMbl H B3a-
HMHOIO PACIOJOXKEHHS YacCTHILL, CJIaralolulix NOpPoLy.

[ToprerocTs rHMOTETHYECKOH TMOPOALI, COCTOSLLCH H3 YACTHIL LIa-
pPOBHAHOA (OPMBE OJZHHAKOBOTO AHAMETPA, B 3aBHCHMOCTH OT HX
pacnoJioxKeHusi, Hamensercs ot 25,95 no 47,64%.

Bomootnava u BOJAONPOHHILAEMOCTb TNOPOJ, 00JajaollnX pas-
JIHYHOM TOPHCTOCTBIO, 3aBHCAT HE TOJBKO OT 06uiefl MOPHCTOCTH H
BE&JIHYHHBI OTAEABHBIX 'TIOP, HO TaKXe€ H OT pPacno/JOKeHHS 3THX
HOp B MOPOJLE H HX B3aUMHOH cBA3u. [IpH HEOAHOPOAHOM MJIOXO OT-
COPTHPOBAHHOM MAaTepHaJe, H3 KOTOPOro CJOMXEeHB pLIXJable oca-
JIOUHbIE TIOPOJIBL, MYCTOTHl MeXKAY KPYNHBIMH YacTHIAMH 3aloJHEeHb
gacTiiamu 6ojiee MeJKHMH, YTO yMeHbllaeT o6beM IyCTOT, a cJe-
JOBATENBHO, H TIOPHCTOCTS.

Cpean CKaJbLHBIX MOPOJ HAHMEHBIIYIO TIOPHCTOCTh HMeloT H3Bep-
JKeHHble, Y KOTOPEIX OHa OOBLIYHO He NpPEeBHIIIAeT A0Jeil TpOIeHTA.
Hckaioueniem aasiercs: apTHKcKuil Ty ApMeHHH, NOPHCTOCTL KO-
Toporo pocturaer 55—60%.

[TopucTOCTh IMHHHCTHIX MOPOA, HECMOTPS Ha 04eHb Malyio Be-
JHYHHY OTAENbHBIX HOp, B GOJLIIHHCTBE CJAYYaeB NPEBOCXOAHT MO-
PHCTOCTb NeckoB H Hepeako pocturaer 50—60% u Goaee; nope B
3THX moponax o0kYHO HMeiT uleneBHAHylo ¢opmy. [lopucTocTs
TINHHCTHX TOPOJ He NOCTOSIHHA - H3MEHSeTCs B 34BHCHMOCTH OT
CTENeHH HX YBJIAXHEHHs, a TakiKe IOJ BJIHSHHEM BHEIIHero pasJje-
HHSL.

IMop BogHBIMM (THAPOTEOJOTHYECKHMH) CBOHCTBAMH TODPHBIX
MOPO/1 NMOHHMAIOTCS Te, KOTOPLIC NMPOSIBJAIOTCA B HIIX IPH B3aHMO-
IeHCTBHH C BOJOIH: BOZONPOHHLAEMOCTb, KATHJAJISPHLIE sIBJEHHS,
BJIarOEMKOCTb, BOJOOTAauYa, pacTBOPHMOCTb, HabyxaHwe, ycanka,
MJIACTHYHOCTL M KOHcHcTeHuusi. HekoTopeie u3 sTux cBoiicts (uaby-
XaHHe, ycajika, MJacTHYHOCTh W KOHCHCTEHLHS) OJHOBPEMEHHO Xa-
PaKTepH3YIOT (PH3HKO-MEeXaHHYeCcKHe CBOMCTBA MNOPOA H TO3TOMY
paccMoTpeHB HHKe B pasnene «HMumxenepHas reoJorus».

BononpounmaeMocTsh— CcBOMICTBO NMOPOA IPONYCKaTh NMOA
IeilicTBHEM TSHIKECTH BOAY, uTO OOYCJAOBJIHBAETCSE HX CKBAXKHOCTBIO
H mopucTocThio. OIHAKO He Bce MOPOJAB CMOCOGHBI NMPONyCKaTh Ye-
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pes cebs BOAY. Taunncteie IOpoOJaLL, MOPHCTOCTDL KOTOPBIX MOYTH
BCErja IPeBOCXOHT NMOPHCTOCTh PasiejbHO3EPHHCTHIX TMOpoA (mec-
KOB H Jp.), IPaKTHUECKH He INPOMYCKAIOT BOAY BCJEACTBHE TOTO,
YTO NOPHl B HHX OYEHb MeJKHE H HaXOAAulascs B HHX (H3HUECKH
cBf3aHHAd BOAa (CM. HHXKe) He MOJABepIKeHa CHJAM IPaBHTAIMH.

BoaonponuuaeMsMu ABJASIOTCA NeCKH, TpaBuil, ueGenka, us-
BEeCTHSIKH M ApYyrde nopojbl, cBo60AHO npomyckawouune Boay. [an-
HHCTBIE NOPOJBI, B OTJIHYHE OT HECKOB, SBJISIOTCH BOJLOHENPOHHIlAe-
MbIMH HIH BOJAOYnopHeIMH. BonoynopubiMp 6bIBalOT TakkKe MOHO-
JUITHBIE HEBBIBETpe/ble CKajbHble HeTPellHHOBATHE NMOPOJHL.

BojonporniiaeMocTh NMOPOJ XapakTepH3yeTcs:  KoapduuuenTom
¢ureTpayuu k, xotophliii mpeiacrasaser co6oil CKOPOCTb JBHIKEHHS
BOJbl B €IHHHILY BPeMeHH NpH THAPAaBIHYECKOM TpadHeHTe, PABHOM
e/HHHIle; pasMepHOCTb ero — M/c, m/cyr. ITlpuMepHble BeJHUHHEL
Ko puunenToB GHUABTPALHH Pa3JHYHBIX OCALOYHBIX NMOPOJA NplHBe-
AdeHul B Taba.l.

TaGanuma 1
Koaddwmumentel dHABTPALMN HEKOTOPBLIX TOPOA

Mopona Koa:mmuneg'ﬁc ;d:mmpnmm.
Ianns <0,001
Cyriunku 0,001—0,1
Cynecs 0,1—1
Tecox Mesxo3epHUCTHIN 1—6
INecok cpeiHe- W KPyNHO3EPHHCTHI 6—60
Taneunuk ¢ neckoM 20—100
Tasieynsk OTCOPTHPOBAHHKI >100
Bypuie yram [lzenpoeckoro Gacceiina 0,0001—0,46
Bypsie yrim apyrux Gacceiiton 0,5—14

T'unpaBanuecKuM, HJIH HANOPHBLIM, TPagHEHTOM Ha3bIBA€TCSA OT-
HOUIeHHEe Pa3HOCTH HAIOPOB B JABYX TOYKAaX THAPOCTATHUYECKOH IO-
BEPXHOCTH K PAaCCTOSIHHIO MeXIy HHMH, CUHTas MO rOPH30HTAJIH.

[Tpun ruaporeosornyeckHx pacuerax, HapAly ¢ KO3((HIHEHTOM
QuUILTPALUHH, MOJYYHJ pacHpocTpaHeHHe KO3((hHIHEHT BOLOMPOBO-
auMoctH T

T =FkH MQICYT.

rge k— koappuunent ¢uastpauun, Mm/cyt; H — MOLIHOCTL BOJO-
HOCHOTO TOPH30HTa, M.

Koa¢ppuunenr BomonpoBoaumoctH (M2/cyT) BEIpaxaeT crnoco6-
HOCTb BOJOHOCHOTO TOPH30HTa MollHOCTBIO H B HpHHOH 1 M
¢unbTpoBaTL Yepe3 cebsi BOAY B eJHHHIY BpPeMeHH INPH HaNnopHOM
rpaguente, paBHoM eauHune. Kosdpduunent ¢uabTpamun u Kosd-
(uIHeHT BOJONPOBOAMMOCTH KOJHYECTBEHHO BHIPAXKAIOT BOJLONPO-
BOJIHMOCTL TOPHOH NOPOJHL.



Kanuaansipuue cBoiicTBa nopoj Puxjabie ropHee mo-
poAH HMeloT GoJbIIOe KOIMYeCTBO MEJNKHX NYCTOT H KaHaJbLes,
o0/1afalolHX CBOKCTBAME KanWl/isipoB, KOTOPHE PA3BETBAAIOTC B
pPasHBIX HanNpaBjeHHAX, 00pasys TOHYAHIIYI0 KamWISPHYIO CEeTKY.
[ToausiTne nan onyckaHHe XHAKOCTH B Kamuaasipax HasbiBaeTcs Ka-
DHJIIAPHBIM siBJeHHeM. Kanuausipuele siBjieHHA 0ODBACHAIOTCS Jefi-
CTBHEM CHJI TIOBEDXHOCTHOTO HATSIKEHHH, NPOSBJIOIIHXCH Mexay
MoOJIeKyJlaMH BOJbI H CTeHKAMH KaNWigpa Ha rpaHule pasjena
BOJBI H BO3/yXa; 970 00YCJIOBJAUBAET [OAHSITHE BOJBI IO KaNHJJIADP-
HBIM TPYGKaM Ha Ty HJH HHYIO BBICOTY.

Pesyabrathl /1a60paTOpHbIX M MOJEBBIX HCCJAEJOBAHHH  HaOT
cineqyr)omue BeJHYHHBI NPee/bHOM BbICOTH KaNH/IAPHOIO MOAHATHS

B CM):

MeCcOK KPYMHO3EPHHCTHIHA 12—15
MeCcOK CpeIHe3ePHHCTEII 40—50
NeCOK MeJIKO3ePHHCTEI 90—110
cynech 175—200
CYIJIHHOK JIeTKHi 225—250
CYIVIHHOK 350—650
[ TES no 12 M

ITokazaTenn KanuwIJaspHOTO NMOAHSITHA BOALI B NMOPOJAX HCIOMb-
3yI0TCH: _

1) Ans OULEHKH BO3MOMKHOCTH yBJaXHeHHA HUKHeHd wyacTH ¢yH-
JaMeHTOB 3JaHHi, GOPTOB KAPBEPOB H OTBAJIOB, HACHINeH KeJe3HBIX
JOpPOr H aBTOCTpaj, CHJIOCHHIX fIM H Ap. DTO yBjaXKHeHHE CO3/aeT
H3JHIIHIOI CHPOCTh B MOMEUIEHHAX, 4 TaKXe CHHXKAaeT IPOYHOCTb
TPYHTOB OCHOBaHHii (PYHZaMEHTOB, CKJIOHOB, OTKOCOB Kaphepos, 10-
POXKHBIX Haceimell u np.;

2) Ans OLEHKH BO3MOXKHOCTH 3a00/ayHMBaHus TEPPHTOPHIl, a B
3aCyINIMBHIX PadioHaX — 3aCO/JieHus TPYHTOB;

3) ans pacuera HEOOXOAUMOI rTyOHHBI MOHHMKEHHS YPOBHS I'PYH-
TOBBIX BOJ MPH CTPOHTEJLCTBE KapbepoB M JPYrHX HHKeHEepHHIX
COOpYZKeHuil, ocylleHHH 3a60J0YeHHBIX TeppHTOpHIl U Gopbbe c 3a-
COJIeHHEeM TI0YB Ha OpPOLIaeMBIX MaccHBaXx.

BnraroeMKkocTh — cnoco6HOCTL TOPHBIX IIOPOA BMELlaTh B
CBOHX TYCTOTAaX H YAEPXKHBATH ONpejAeJeHHOe KOJHYECTBO BOILbI NPH
BO3MOXKHOCTH CBOOOJHOTO ee BHITeKAHHsS MOJA AeHCTBHEM CHJBI TH-
XKectd. Pasnnuaior cieayiouline BHAB BJarOMKOCTH: NOAHYIO — MaK-
cHMaJ/bHOEe KOJHYECTBO BOAMI, YAepKHBaeMOii NOpoa0il NpH NOJHOM
HACBILEHHA BCEX MYCTOT BOAOH; KANUAASPHYIO — MAKCHMAbLHOE KO-
JIHYECTBO BOAH, yAepXKHBaeMOe B KaNMISPHLIX NMOPax; NACHOYHYIO,
HIH MAKCUMAALHYIO MOAEKYAAPHYIO, — MaKCHMAaJlIbHOE KOJHYECTBO
GH3NIEeCKH CBA3AHHOH BOABI, yAepXKuUBaeMOili 4YacTHIAMH INOPOJH;
2U2pocKonuYecKyto — COOTBETCTBYET KOJNNYECTBY MPOYHO CBSA3AHHOMH
(aacop6uposanHoii) Boaul. ITo cremeHu BJIArOEMKOCTH TOPHBHIE IIO-
pOAH noapasjensiorcs Ha: 1) owenb BaaroeMkue (Topd), Wi, riIHHa,
CYrJIHHKH); 2) caa6o BjaaroeMkune (MeJ, Meprefb, JECCOBHE NOPO-
ABl, CyNecH, MeJKO3epPHHCTHIE MeckH); 3) HeBjaroeMkHe (CKaJbHble
NOPOABLI, raJeYHHKH, I'DaBHH, KPYMHO3EPHHCTHIE NECKH).
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~ Bomooraaua— cBoiicTBO NOpPOj, HACHIIEHHHIX BOJOI, CBO-
| 60JHO OoTAaBaTh rpaBHTAlHOHHYI0 BoAy. KosnuecTBenno ona xapak-
Tepusyercst OoTHoulenneM OObema CBOOOAHO BHITEKaouieili M3 mopo-
Abl BOABI (IIPH MOJHOM 3aNOJHEHHH NOP HJAH TPEeUHH) K 06beMy
Beeil noposbl. g KpynHO3epHHCTHIX NMeCKOB, I'PaBHs H APYrHX MO-
JOOHBEIX TIOPOJA BOAOOTAAYA PaBHA HX MOPUCTOCTH WM TONHOH Bia-
TOEeMKOCTH B JM0JsX o0beMa. Boroornaua MenKO3€pPHHCTLIX 1€CKOB,
cyrecedl M CYrJIHHKOB 3HAUHTEhHO MeHblIe H paBHa pa3sHOCTH Mex-
ALYy TOJHOM BJAroeMKOCThbI0O H MaKCHMAaJbHOI MOJeKkyJsApHoli Bia-
roeMKOCTbIO, BHIpaXeHHoil B Joasix o6bema. Benununna BojaooTzaun
HCIIO/Ib3YEeTCH TIPH pPelleHHH BONMPOCOB OcCyuleHus  3a00J04eHHBIX
TePPHTOPHil, APEHHPOBAHHUA BHIEMOK, ONPEJEJeHHS NMPHTOKOB BOJBI
B KOTJIOBanul 1 Yopuble BHIPaGOTKH H AP.

PacrBopumocTs. Hexkoropsie mopoast (H3BecTHAKH, 10J0-
MHTBI, MeJ, THIC, COJIH H T. I.) NPH CONPHKOCHOBEHHH C II0J3eM-
HOH BOAOH MOrYT NOJAHOCTBIO MWJAH YAaCTHUHO PaCTBOPATHCH El0.
PacrBopsionteii crnoco6HOCTbIO MoA3eMHas BoAa 00JalaeT ToJAbKO B
TOM CJIydae, ec/ii OHa He HachlllleHa cooTBeTcTBYIomleli conbto. Ha-
NpHMep, NoJ3eMHble BOAB!, HAChIIeHHbIe KapOoHaTOM KaJbLusdg, He
OyAyT pacTBOPSITh H3BECTHAKH; HaCHIeHHble CYIb(AaTOM KaabLud,
He pacTBOPAIOT TUNC H aHruApHT H T. n. Pacrsopswomas cmnoco6-
HOCTh arpecCHBHBEIX MOJI3eMHBIX BOJ 3aBHMCHT TaKiKe OT CKOPOCTH HX
ABHXKeHHs B nopoie. Uem Gonblle CKOPOCTh ABHMKEHHS BOIEL, TEM
BLILIE ee pacTBOPAIOLIAsl CHOCOGHOCTD.

§ 2. Buapl BOAK B FOPHBIX NOpopax

B nopax u TpeummuHAxX TOPHBIX NMOPOJX BCErjga COXEPKHUTCH BoAa B
napoo6Gpa3HoM, KHAKOM HJH TBEPJAOM cCOCTOAHHH. CYLeCTBYIOT pas-
JIHUHble KAaccH(UKALNH BUIOB BOJAB B TOPHBIX MOPOAAX.

B runporeosorun # HHXKeHepHOH reoJsiorHH NPHHATA KiaaccHpu-
Kauus, Koropas 6slia mpeanoxkena A. @. JleGepesnim (1930 r.), a
3aTeM yTOYHeHa B COOTBETCTBHM C HOBEHLINMH MpeACTaBJeHHAMH O
NpHPOZe BOJBl, CTPOEHHH €€ MOJIeKYJIB H XapakTepe (DH3HKO-XHMH-
YeCKOro B3aHMOAEHCTBUA BOJAbI ¢ MHHEpaJbHBIMH YacTHUAMH IOPOA.

1. Bona B cocTosinum mapa.

2. ®usnuecku cBA3aHHAA BOJA:

1) npouno ceszannas, wau agcopOHpoBaHHAs, BOAa (ee HA3HIBAIOT
TaKkKe THIPOCKOMHYECKOi ) ;
2) puixno uau crabo cBg3aHHas BoAa (OHa JKe MJIeHOYHad).

3. Cpo6onnas Boaa:

1) xanunaspuas;
2) rpaBuTalOHHASA.
4. Bona B TBeplOM COCTOSTHHH.
5. Boaa B kpHCTamIHueCcKoii pelIeTke MHHEpPaJIoB:
1) XOHCTHTYLUNOHHAas;
2) KpucTa/IH3aNHOHHAS,
3) neonutHas.
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Bomna B cocTOAHHHK mapa. dta BoJda 3amojHfser cBoOOA-
HYIO yacTh nop B 30He aspauuu. ITox BausHneM u3menenus Temme-
patypsl H AaBJjeHHs NapooGpas3Has Bjara MOXeT IpeBpaulaTbCs B
KaneJbHO-XKHAKOE COCTOSIHHE — KOHOEHCUposarsca win, Hao6OpoOT,
JKHIKas BOAa IpeBpaulaercd B mapoo6pasHoe cocTosinue. Tem ca-
MbIM apoo6pasHas Bjara B Nopax MOpPoA HAXOAHTCA B MOCTOAHHOM
AMHAMHYECKOM PAaBHOBECHH C JIPYIHMH BHJAaMH BOAbLI H C napamu
BOJH B atmocdepe.

dusnyeckH cBsA3aHHas Bopaa. Taxkad Bojga npucywa
NPeHMYILeCTBEHHO TJIHHHCTBIM MOPOAAaM; B CKaJbHHIX H pa3iesbHO-
3epHHCTHIX TMOPOAAX OHA NPaKTHYECKOTo 3HaucHHA He umeet. [lox-
pasgensieTcsi Ha NPOYHO CEAZAHHYIO, WIH AJCOPOUPOBAHHYIO, H
pbixao HAH caabo cea3aHHY0 0dy. OO6pasoBaHHe (PHUIHUECKH
CBA3AHHOK BOJbI OGYCJOBJIHBAETCS HaJHYHEM Yy MENKOJHCINePCHBIX
FJIMHHCTHIX MHHEPaJIoB, BXOJAIIHX B COCTaB IVIHHHCTHIX TOPOJ,
MOBEPXHOCTHOH 3IHEPTHH, IPHPOAA KOTOPOil 3JEKTPOCTATHUECKas.
duekTpocTaTHuecKoe MoJe, obpasympomieecs Ha MOBEPXHOCTH MeEJIKO-
DHCIIEpCHBIX MHHEPaJOB, KaK NPAaBHJIO, HMeeT OTPHUATeJbHHI 3a-
psan. Ilpu B3anMoAeficTBHH MEeJKOIHCIIEPCHON YaCTHIB € BOJAOH
MOJIEKYJIbI BOABI, ABJISISICh JKECTKHMH AHNOJNAMH, NPHTATHBAIOTCHA K
NOBEPXHOCTH YaCTHLAI MOJIOKHATEJIbHBIMH KoHIaMmH. [ToMuMo mose-
KYJl BOABl K TMOBEPXHOCTH MHHEPAJbHOH YacCTHIBI NPHTATHBAIOTCA H
KaTHOHBl H3 MopoBoil BoAbl. [loposas eoda— xunkkas ¢asa, sa-
NOJIHAIONAs TOPHI TOPOAbI; NpPeAcTaBiaseT coboii BOAHBIL PAacTBOP
Pa3JHUHBIX COJEH.

Mouiekyabl BOJAB H KATHOHLI, HENIOCPEACTBEHHO OPHEHTHPOBAH-
Hbi€ TIOBEPXHOCTBIO YACTHIEI, TPOYHO CBSA3AHbI C Heill; 3TY BOAY He/b-
36 OTJEJUTh OT YACTHIL JAa)Ke CHJIAMH B HECKOJbLKO THICAY aTMOC-
¢ep, u oHa mepeMemlaercss B NMOpax MOPOALI TOJILKO B BHAE mapa.
Ee Ha3HBaOT npoYHO CBA3AHHOL, U adcopbuposarnotl. Hanboan-
Hiee KOJHYECTBO NPOYHO CBA3AHHOH BOABI HA3HIBAETCA MAKCUMAAL-
HOIl 2U2POCKONUYECKOl BAQ20eMKOCT6I0; B TIeCUaHBIX IPYHTax OHa
He npepnimaer 1—2%, a B rumHHCTHX gocTtHraer 20%.

Ecan 6ul He OpOfBJASIOCh MOJIEKYJSPHOE Tema0Boe (GpoyHOB-
CKOe) JBHIKEHHe, TO OKOJIO 'PYHTOBOI 4acTHIL 06pa3oBaJics Gbl He-
TO/IBHAKHBIH, aJCOPOIHOHHBIA CI0fi KaTHOHOB H MOJeKy.a Boas. Ho
Ten0BoiH 3¢dekT 06ycaoBaHBaeT o6pasoBaHue OKOJO YACTHI[ CJIOSA
NOJABHKHHX KaTHOHOB, KOTOPHE B COBOKYIHOCTH C KaTHOHAMH He-
NOABHIKHOTO ¢JOS racaT 3apan gactuusl. IToaBHKHEE ciaoii KaTHo-
HOB Ha3spBaeTcsi Ougihysnoim; KaTHOHB AHGDY3ZHOrO cJ0s HA3HI-
BAIOTCH OOMEHHOIMU, WIN no2iouernoimu. OO6MeHHble KATHOHE CHO-
coOHB 0OMEHHBATHLCHA € KATHOHAMH MOPOBOrO PacTBOpa; 3TOT IPO-
necc HasbiBaeTcs UOHHbIM OOmenom. Houuwlii o6MeH, mmpoko pac
NPOCTPaHEHHBIH H CYLUIECTBEHHO B/HAIOUWHA HAa (H3HKO-MexaHHUeC-
KHe CBOficTBa IVIMHHCTBIX MOPOA, HMeeT O6OJbIIOE MpaKTHUIECKOE
3Hauenue, O61ee KOJHUIECTBO HOHOB JAH(M(Y3HOTO cjios rauHHCTOH
TOHKO/HCTIEPCHOIl YACTHIBI, CIOCOGHHX K OOMEHY ¢ KaTHoHaMH HO-
poBOro pacTBopa B JAaHHBIX YCJIOBHAX, HA3BIBAIOT eMKOCTHIO oémena,
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UM nozaoujenus, nopodel. KonuuecTBeHHO eMKOCTh OOMeHa Bhipa-
¥KawT B MHIHrpaMM-3kBaBasenTax na 100 r cyxoit nopomsr.

Ot cocraBa 0GMeHHBIX KATHOHOB B 3HAYHTEbLHOH CTENeHH 3aBH-
€AT (H3HKO-MeXaHHYECKHEe CBOMCTBA IVIMHHUCTHIX MOPOA W TeM 3a-
MeTHee, yeM GoJblIe €MKOCTh INOTJIONeHHA. [JIMHbBI, HacHLIeHHble
HaTpHeM, OYeHb CHJbLHO HabyXaloT B BOJAE, HMEIOT Majioe cllerne-
HHe, NPH AEeHCTBHH BHEIUHEH HAarpy3KH CHJIbHO CXKHMAIOTCH; B CYXOM
COCTOSIHHM 06/1aaI0T 3HAUHTEJILHOH CBSA3HOCTBLIO H TPOYHOCTLIO.

['nunbl, 1yddysHblii c/a0d KOTOPLIX COCTOHT W3 HOHOB KalbilHs,
caabee HabyxaloT B BOJEe, MOJ HATPY3KOH OHH MeHbllUe CKHMaloTcs
H HMEIOT pAL JAPYrHX YAOBJIETBOPHTE/bHBIX MeXaHHYECKHX CBONCTB.

HCKyCCTBeHHO MeHsst cocTaB o6MeHHBIX KaTHOHOB, MOXZKHO H3-
MeHsITb (H3HKO-MeXaHHYeCKHe CBOHCTBA TIVIMHHUCTBIX MOPOJ B IKe-
JlaeMoM [J151 NPAaKTHYECKUX LeJeli HanpasjieHHH, uTO IIHPOKO HC-
10J1b3yeTcs B NPAaKTHKE MeJHOpPAlHH IPYHTOB.

Katnousl 1uGpQy3HOro c10s TakkKe NpHTATHBAeT K cebe AHMOJH
BOJBI H OKOJIO HHX B CBOIO ouepeib obpasyeTcs ruapatHas oboJiou-
Ka. Boma audgysHoro ciosi HasbIBaeTca PbIXA0 CBA3AHHOU. DHEp-
THA CBA3H MEXKJAY YacTHUeH H KaTHOHaMH An(QQy3HOro cjos, a Tem
€aMLIM H PHIXJO CBfI3AHHOW BOJIOH HHTEHCHBHO YyOLIBaeT Mo Mepe
VAaJeHHsT OT NMOBEPXHOCTH YACTHIH. PBIXJO CBA3aHHAf BOJAAa Ha3l-
BAEeTCA TaKXKe NAeHOYHOL; BMecTe C TMPOYHO CBA3AHHOH OHA, MO
A. ®. JleGeneny, HasbIBaeTcH MOAeKyaapHOL 6000i. MaKkcuMalbHOe
KOJIHYECTBO MOJIEKYJISIPHOH BOAbI, yAep:KHBaeMOH AaHHOH MOPOLOil
B JaHHHIX ycaoBusax, A. @. JleGenes Ha3BaJ MAKCUMAABHOLU MoOAe-
KYAAPHOU 84Q208MKOCT610. DTa BIArOEMKOCTb NPUMEPHO COOTBETCT-
BYET BJaXKHOCTH HHXKHEro npesenia miacTHYHOCTH.

MaxcumanbHOe colepiKaHue CBA3aHHOI B IVIHHE BOJH, 00pa3yio-
dleiics 3a cUeT PAasJIHYHBIX BHJAOB B3aUMOJEHCTBHS JHNOJEH BOJABI C
NOBEPXHOCTLIO YACTHIL, COOTBETCTBYET BJIAMKHOCTH BEPXHEro mpeje-
Jla NJIaCTHYHOCTH H BJaKHOCTH HAaOYXaHHA.

XapakTepHbBIMH CBOMCTBAMH PBHIXJIO CBS3aHHOI BOABI ABJAIOTCH:
HoJlee MelJleHHOe MO CPaBHEHHIO cO CBOGOAHOH BOAOfl mepeaBHiKe-
HHe (B OCHOBHOM OHa NepeJBHTraeTcs IO NOpojaM OT MecT ¢ 6oJb-
mefi TONUIHHON IIEHOK K MecTaM ¢ MeHblleil HX TOJILIHHOH); nps-
Masi 3aBHCHMOCTb CKODOCTH €€ TMepelBHMXKeHHS OT TeMmepaTyphl;
TIOHHKEHHAs CNocoOHOCTL PACTBOPSATH COJIH (pacTBOpPeHHBIE B HEl
‘COJIH TIePeBHraloTCsl He3aBHCHMO OT MepeiBHKEeHHs] caMoil BOABI),;
3aMep3aHHe TIPH TeMIepaType HHiKe HYJd, MpHYeM TeMmmepaTypa 3a-
Mep3aHus TNoHHxKaercs TeM OoJjblue, yeM 6Gojee QHCIEPCHBI YaCTH-
IIbl; THAPOCTATHYECKOTO AaBJEHHS PHIXJIO CBs3aHHas BOJAa He Tepe-
Aaer.

Hanngue B riMHECTBIX NOPOJAAX PHIXJIO CBA3AaHHON BOABI MPHAAET
#M DAL BaXKHBIX CBOMCTB: JIHMKOCTb, ILIACTHYHOCTh, HabyxaHue,
ycanky; GH3HKO-MeXaHHYeCKHEe CBOHCTBA JaHHBIX MOPOJ (CONPOTHB-
JIeHHe CXKATHIO H CABHTY) H3MeHsIOTeH B 006paTHOH 3aBHCHMOCTH OT
KOJIHYECTBA PBLIXJO CBA3aHHOH BOJBI.

Csob6oaHasa Bopaa. Kanuarapras soda 3amoJHsET Kamu/i-
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JsiPHBEIE NMyCTOTHl B NOPOJAX; OHa NOAHHMAETCA OT YPOBHSA mOA3eM-
HBIX BOJ BBEPX [0 KanHIAPHHIM TNyCTOTaM TOA AEHCTBHEM  CHJIKI
MOBEPXHOCTHOTO HaTsiXKeHusl Ha rpaHHile pasjiena BOJIH H BO3/yXa,
o6pasysi BHIUE YPOBHs NOA3CMHBIX BOJ 30HY KaNH/UIAPHOTO HACH-
HIeHHSI ¥ OTJEJSiSiCh OT 30HBEI a3pallii KANUAASPHOU KauMou.

I'pasurayuonras 600a — nojseMHasi BOAa, ABHKYLIAscas B 10-
pax u TpelHHaX FOPHBIX MOPOJ NMOA AeficTBHeM CHJBI TsKecTH. [pa-
BHTalMOHHAsA BoJa ob1ajaeT BCeMH CBOICTBaMH, NPHCYLIHMHE 00bIU-
HOHl 5oje: pacTBOpsiollelics CnocoGHOCTHIO, mnepefaeT THAPOCTATH-
YecKoe JaBJeHHe, OKa3blBaeT NPH JABHIKEHHH MeXaHHYecKoe BO3Jlei-
CTBHe Ha MOpojH. I'HapocraTHyeckoe AaB/eHHEe BOALI, HaxoAsuleics
B NOpax NOPOJ, YMEHLIIdeT Maccy cKeseTa NOPOAsl 1o 3akody Ap-
XHMEJa H OKa3blBaeT B3BellMBalollee JaB/eHHe Ha MOJOIIBY COOPY-
JKEHHH, NOCTPOeHHLIX HAa BOJOHACHILLEHHBIX nmopoaax. MexaHuueckoe
JEHCTBHE [BHKYllelcsi BOALI Ha TOPOJAbl IPOfBJSETCS B BbIHOCE
MEJKHX YaCTHI, H3 PBIXJIBIX HECBSI3HEIX NOPOJ Ha OTKOCAX BHIEMOK
H KOTJIOBAHOB — CY(hho3ull, 4TO MOXKeT BbI3BAaTh HEYCTOHYHBOCTL
OTKOCOB H TOCJeaylouyio Aedopmaliio cKjaoHOB. B 3oHe noanoro
HachlllleHHA BCeX NYCTOT B NOPOJe I'PaBHTALMOHHHIE BOJH 06pa-
3YIOT BOJOHOCHHIE TOPH30HTHL. M3ydeHHe rpaBHTALHOHHLIX BOMA, HX
JABHXKeHHS, (U3NUECKHX CBOHCTB M XHMHYECKOTO COCTABa ABJSAETCH
OCHOBHO# 3ajaueit THAPOreOJIOrHYEeCKHX HUCC/AeA0BaHuH.

Boaa B TBepaom cocrtosHuu [lpu temneparype mopon
HHMXKE HyJis IPaBHTAlLlHOHHAS H YaCTh CBSI3aHHOH BOALI 3aMep3aeT H
COJIePIKUTCS B MOPOAAX B BH/Ie KPHCTAJJIOB JIbJa WIH JEASHBIX NpO-
cioes u Kua. Kpucraanbl Jbja LeMEHTHPYIOT OTAe/bHBIE MHHe:-
pajbHble 4acTHILI, MpeBpallasd phiXjable NOpPoibl B TBepanie. CBOii-
CTBA MOPOJ, CUEMEHTHPOBAHHBIX JIbJOM, PE3KO OTJIHYHEL OT CBOHCTB
Tajbx nopox. HayueHnmeMm cBOlCcTB MepajbiX INOPOJ  3aHHMaeTcs
ocobasi HayKa — Mep3.40To6edenue.

Boxa B KPHCTaJaJMHUYECKON pemleTKe MHHEepaJoOB.
Konerpykyuonnas soda BXOAMT B COCTAB KPHCTAJJIHYECKOH pelleT-
KH MuHepasoB B Bujae nowoB H* u OH-, yuacrBya B uX crpoenuu,
Hanpumep Ca (OH),. Ilpu paspymeHun KpHCTaJ/JIHYECKOH pelleTkKH
MHHEpaJIOB BHLIENAIOTCS BOAOPOJ H THAPOKCHJ, KOTOPHIE CBfSHI-
BalOTCA M 06pasyloT MOJEKYyJbl BOAL. BhiJe/ieHHe KOHCTHTYLHOHHOM
BOJIBl TIPH HArpeBaHHH Yy KaxJI0ro MHHepaja NPOHCXOIHT B ONpe-
IeJICHHOM TeMIepaTypHoM HHTepBasde (o6euno ceuime 300°C) wu
CONPOBOK/AAETCs TOTJIOUIeHHEM Temad. IJTO MO3BOJSAET ONPeleNsiTh
HEKOTOpble MHHEepaJibl NPH NMOMOIIH TEPMHUYECKOro aHa/H3a, AJaf ge-
ro ynorpe6usloTcs crnelHanbHble MPHOOPL — Tepmozpadst.

Kpucrasrauzayuonnas soda ygactsyer B CTPOEHHH KPHCTaJIHYe-
CKOHl pelleTKH HeKOTOPEIX MHHEpAaJIOB B BH/Je MOJEKYJ BOAL B
CTPOro omnpejejeHHHX Koauuectsax (uanpumep, B rumce CaSOy-
-2H50, B mupabuaute Na,SO4-10H,0. Jta BOZAa, KaK H KOHCTH-
TYUHOHHAS, BHIAENSETCA H3 MHHEPAJOB TIPH CTPOTO ONpefeseHHON
Aas Kaxjaoro munepana temnepartype (Hnaxe 300°C) u compoBoK-
JlaeTcd MOrJOLIeHHEM TemJd, YTO W II03BOJSeT OlpeaeasaTh Hccle-
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AyeMblii MHHEpaJ NPH MOMOLLH TePMHYECKOro aHaausa. Bwigenenne
KPHCTAIH3AIHOHHOH BOAbL 00YC/NOBAMBAET DPaspyUICHHE pPElIeTKH
MHHepala H ee NepecTpoilKy (Hampumep, THNC TNpeBpaliaercs B
AHTHIPHT).

Lleoaurnan 8o0a — 4acTb KPHCTANIH3ALHOHHON BOABL, KOoTOpas
MOJKeT BHAEIATbCA H BHOBb Moryionlatbes ©Oe3 paspylleHHs KpH-
CTa/lIHyecKo pelIeTKH, BXOAUT B COCTdB KPHCTAJIIHYECKHX pelle-
TOK HEKOTOPHIX MHHEpAaJOB — 4e0AuTos, NpPeICTaBJfAIONHX coboil
BOJ/IHbIE aJIOMOCHJIHKATHL.

['nasa 2
XAPAKTEPHCTHKA 3JIEMEHTOB BOJHOIO BAJIAHCA

§ 3. Kpyrosopot Boabl B npupoje

Bopxa B nmpupoje BcTpedaercss B TPeX COCTOSHHAX: mapoobpasHoMm,
JKHAKOM U TBepAoM. ITepexoa Bojabl H3 OJLHOIO COCTOSHHA B ApYroe
NPOHCXOAMT MOJ BJHSHHEM COJHEYHOro Temjia H YacTHYHO — JKH3He-
JeATe/bHOCTH OPraHH3MOB H HHBIX (PAKTOPOB.

B armocdepe Bosa comepixurcs B BHJe Tapa, B KameJbHO-AHI-
XoMm (ob6siaka M TyMaH) H TBepPJAOM COCTOSIHHH (JeifiHble KpPHCTAJ-
Jibl, Tpap, cHer). B cpeanem B armocdepe comepKHTCA OKOJO
14 Teic. kM® BojBI, mpeuMyullecTBeHHO B Buae napa. Ho Gaaromaps
TIOCTOSTHHOMY MOMNOJHEHHIO aTMochepHOil Bjard 3a CYeT HCmapeHus
Ha NOBEPXHOCTb 3€MJIH €XeroiHo Bhimagaer okoao 520 Teic. KM3
‘0CaJIKOB.

Ha noBepXHOCTH 3eMJIH BOJa B JKHAKOM COCTOSIHHH CKaIlIH-
BaeTcsl B OKeaHaX, MOpAX, o3epax, GosoTax, pekax, oGpasys eudpo-
cepy, a TakKe HAXOAHTCA B BHJE JEJHHKOB H CHera, OCHOBHaf
Macca BoJAB rHApocdepnl cocTaBaser MHApPOBOH OKeaH — OKOJO
1370 man. kM®. B Bomax MupoBoro okeana B KOJOCCANBHEIX KOJH-
HeCcTBAX B PAaCTBOPEHHOM BHJE HAaXOAATCS TIOUTH BCE 3JIeMEHTH!
Tabaunbsl Menzeneepa, HanpuMep: 3oi0rta okoJdo 10 mapa. T, cepeb-
pa oxosno 200 mapxa. T (naunbie JI. A. 3enkeBuua). Mopckas Boja
‘coflepkuT mpumepHo 2-10" T Taxkenoit Boanl. TeopeTnuecku samna-
‘COB THIKEJOH BOABI KaK HCTOYHHKA SIIEPHOH 3HEPrHH XBATHT 4eJso-
BEYECTBY Ha MHJIJIHAP/bL JIET.

B 3emHo0ii Kope — autocgepe — Boja coiepKUTCA B BHAe Mapo-
-006pa3Hoil, (U3HYECKH CBA3AHHOMN, MHUAKOM, XHMHYECKN CBA3aHHOH H
B TBEPAOM COCTOSHHH.

Bona, naxoasiasics BO BCeX JKHBBIX OPraHH3Max H pacTEHHSX,
obGpasyer Ouocghepy.

Bonbl armocdeps, ruapocdepsl, BepxHell yacTH JHTOCheps H
‘6uoctepbl HaXOLZATCA B CaMoOil TecHOH cBA3H Mexay coGoil. HMcna-
pAsicb ¢ NMOBEPXIIOCTH OKeaHORB, Mopefl, o3ep, APYTHX BOJOEMOB H C
CyIIH, a TakXKe npeppallasch B napooOpasHoe COCTOSHHE B pe3yJb-
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TaTe KH3HEJAEATENbHOCTH OPraHH3MOB, BOJAA NEPEXOJHT B aTmocpe-
PY, a H3 aTMocepsl BHOBb BHINALAeT HA MOBEPXHOCTb 3EMJIH B BHJE
AoXKAd, Tpaja, cHera H CTekaeT B OKeaHnl H 0O3epa, cocCTaBjss
3BeHbLA OOLIEero KPyrosopoTa BOAB Ha 3eMJe, OAHOTO H3  CaMBIX
rpaHiHO3HBIX TPAHCMOPTHHX nponeccop (puc. 1). 1o oauH H3 rias-

//epf#ac A’Pz‘-’#ﬂf
ﬁgm pg fempaua 2

Puc. 1. Cxema Kpyrosopota BOAH B NpPHpPOZE

HbIX MeXaHH3MOB, 0GYCJOBJHBAIOIAX (OPMHPOBAHHE IOBEPXHOCTH
3eMJiH, 0OMEH BellecTB H SHEPTHH.

OCHOBHHIM 3BEHOM B KPYTrOBOPOTE BOALI B MPHPOJIE SIBASETCS HC-
napenne. C mNOBepXHOCTH  OKeaHOB  €KErojHO  HCHapsercs
448 TeiC. KM%, a C MOBEPXHOCTH CYWIM H 3aMKHYTHX MoOpe
72 THC. KM3,

Henapenne — npouecc npespaliennsi BOAL H3 MKHIKOTO CO-
CTOSIHHA B MapooGpa3Hoe moJ BJHSHHeM TeMmmepaTypul. B atmocde-
py napooGpasHas Biara NOCTYNAeT NyTeM HMCHAPEHHS C MOBEPXHO-
CTH OKeaHOB, Mopeil, 03ep, 6OJOT, BIaxHOH IOYBLI H JIHCTLEB pac-
renuil. [ToxsemMHubIe BOABI MOTYT HCNAPATLCS JHIIL Ha TeX yyacTkax,
rje BHCOTd KaNW/JIsiPHOTO NOAHSATHSI [JOCTHTaeT [HEeBHOH moBepx-
HOCTH.

Oco6uiM BHJOM HCHapeHHA fBAseTca 00pa3oBaHHe napoo6pas-
HOMi BJIarH B pe3yJ/ibTaTe XXH3HeAeATeJbHOCTH pacTeHnit (TpaBsiHOIl
H JIpeBecHOH) — Tpancnupayuu.

Hcnapenne Ha cyile 3aBHCHT OT MHOTHX (aKTOpOB: TeMmmeparty-
PHl, aTMocepHOTO JAABJEHHS, CKOPOCTH JBHMKEHHS BeTpa, AedHIIH-
Ta BIaXHOCTH BO3JlyXa, KOJHYECTBA OCAJKOB, XapakTepa pacTH-
TeJILHOTO MOKPOBAa, XapakTepa NOPOJ M TOUYBH, penbeda, 3KCno3H-
IHH MecTa, GJH30CTH YPOBHS [OA3eMHEIX BoA H T. 1. Uem Bnilre
TeMIepaTypa MeCTHOCTH H CKOPOCTb JIBH}KEHHS BeTpa, TéM IpH Mpo-
4UX paBHHX ycjaoBu#X Oonbie ncnapenwe; yem 6oJjee BiaXeH BO3-
AyX, TeM MeHblle HclapeHHe; 9eM Gojee BOJAONPOHHIAEME MOPO-
ABl W TOYBH, TEM MeHbIe HCnapeHHe; cO CKJIOHOB I0KHOH 3KCmo3H-
LUHH BJaru Hcnapsiercda Goablne; yeM O/iizKe K NMOBEPXHOCTH 3eMJH
YPOBeHb TPYHTOBHIX BOJ, TeM O0OJibllle HCHNAPSeTCs BJArH, MOAHH-
Malwleiics mo kKanuaaspam B nopojax. Tak, Ha ceBepe eBpomnei-
ckoit nacty CCCP na ucnapenue pacxoayercs okono 40 9% srina-
JIal0lIHX OCAJKOB, a Ha iore Ykpanuu — Goaee 90%.
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JL 58

Mcnapem[e HMEeT CYLIeCTBEHHOE€ 3Ha4YeHH€ NpH pellCeHHH BOII-
pOCOB OCylleHHsd, OpOlIeHHs, IPH THAPOreoJiOTHYeCKHX HCCegopa-
HHAX.

Arvochepunie ocanku. Kaxk ykasnpanocs, BoJAa B aTmoc-
(depe cojep:KHUTCA B BHIE BOJAAHOrO NMapa M B APYIHX COCTOSIHHSX.
B coBepuieHHO YHCTOM BO3/yXe CXKHKEHHe BOJSHLIX NapoB He MNpo-
HCXOJHT Jake TNPH OXJIaXIeHHH BO3/lyxa A0 TOUKH POCHl H HHIKE.
Ins ofpa3oBaHus Kanejek BOJAK, H3 KOTOPHIX COCTOAT 06/JaKka u Ty-
MaH, HeoOXOAHMO HaJHyHe B BO3JyXe adep KowdeHcayuu, Ha TO-
BEPXHOCTH KOTOPBIX H TPOHCXOAHT CHHMKeHHe BOAAHOrO mapa.
B Humxuux caosx atmocdepsl comepiKaTcs MHOTOUHCIEHHbIE MeJ-
KHE TBepJble YaCTHYKH (TblIb, IBIM, PACTHTEJbHbEe CHOPHl H T. IL.),
ofaagalonine THTPOCKONMHYHOCTBIO HJH XHMHYECKHM CpPOJICTBOM C
BOJOH, KOTOPHIE H ABJSIOTCH SAPAMH KOHJEHCAIHH.

ArmocdepHble ocagku NnoapasaensioTes Ha ABa Tuna: 1) ocan-
KH, ofpasyomecs HemoCPeJACTBEHHO Ha MOBEPXHOCTH 3eMJIH H Ha-
3eMHBIX TIpeJMeTax BCJEJACTBHE MOHHIKEHHS TeMmMmnepaTyphl BO3AyXa
JI0 TOYKH pocsl {(poca, uHeil, n3Mop0o3b W Tp.); 2) ocaakH, BHOAaAal0-
IIHe Ha NOBEPXHOCTb 3eMJH M3 oOnakoe (Z0XKJb, TIpan, CHer,.
kpyna). _

KonnuecTBO 0CajkoB H3MepsieTCsl TOJMIMHONH CJIOA BOAB B MHJ-
JIHMeTpax, KOTOpHIl o6pa3oBaJicsi 6bl MPH OTCYTCTBHH CTOKa H HC-
napernd. [as obuiefi XxapakTepHCTHKH KJHMAaTa NPHBOAHTCH Ccpex-
Hee TOZOBOE KOJHUECTBO OCAJKOB, XKeJaTejqbHO 3a mepHoj 50 aer
y Gogee,

HHuTencusHocTs 0cadko8 — KOJHYECTBO 0CAJKOB, BHLINABIUHX 32
1 mun. Ocaakn ¢ HHTeHCHBHOCThIO OoJbmie 0,5—1 MM/MHH Hasbi-
BAIOTCA AUBHAMU.

B npenpenax CCCP atmocdepHble 0caiky BHIARaoT KpaiiHe He-
pPaBHOMEPHO MO Ce30HaM H MO OoTAeNbHEM paiionam. ITosromy noz-
CYHTBIBAIOT CpejHeMecsuHble H Ce30HHBIe MX KoauuecTBa. Jletom B
eBponeiickoii 4acTH 0ocaJKoB Bhinajaer OoJblle, ueM 3HMOH, a B:
Cpenneil Asun — oueHp MaJjo, a B HHbIE TO/ALI paBHO Hyaw0. Hau-
Gosiblilee cpejiHErOf0BOe KOJHYECTBO OCaAKOB BhimagzaeT Ha UYep-
HoMopckoM noGepexbe KaBkasa or Coun g0 DBarymn (1200—
2870 MM B ron). Maxkcnmansnoe xoanuectso ocanakos B CCCP sui-
nagaer B Apxkapuu (3836 mm) u B Cpanerun (mo 5000 wmm). B
cpeaneit nmosoce espomneiickoit wactn CCCP ocaakos Buimajaer
400—600 mm, B cepepHHX paiionax — 100—300 mwm, B ITpukacnuii-
CKOM paiione — 150—200 MM B roz.

AT™mocdepHBle OcanKH MMeIOT pemialiee 3HaYHHe B THTAHHH
nojaseMuuXx BoA. IIpu ompenenennn poau arMochepHHIX OCaAKOB, B,
NMHTaHHH TOA3EMHEIX BOJ HeoO6X0AMMO YYHTHIBATL He TOALKO abeo- ’
JIIOTHOE KOJIHYECTBO OCAaJKOB, HO I HX NPOAOJKHTEALHOCTD, HHTEI-
CHBHOCTH, BUA (XKHAKHE, TBepAmie), BpeMs BHNANCHHS, 3 Takxe
ofune KiHMaTHueCKHe, (u3HKO-reorpaduueckue f reonor'ﬂqecxue
YCIIOBHSA H3yyaeMoil TeppHTOPHIL. W2



Jlas mHTaHHA NOA3eMHBIX BOJ Haunbosiee 6/1aronpHsATHBIMH SB-
JIFIOTCS JAJIHTENbHBIE H He OYeHb HHTeHCHBHLIE JOXKIH, BbINAJaioune
BecHOH u ocenbio. Mayno GaaronpusITHE JHBHH, BO BPEMS KOTOPHIX
GoJibllIasi YaCTh OCAAKOB He ychneBaer BIHTATHLCA W ObICTPO CTEKAeT
MO NMOBEPXHOCTH 3EMJIH.

B ymepenHoM kauMmarte (na Goapiueit yactu CCCP) 3umoii ocan-
KM BBEIIAanaior B Buie cHera. OT rofoBLIX OCaJKOB CHEr COCTaBJseT
B Apxanrenscke 31%, B Mockse 28%, B Xepcone 11%,, B Amypckoit
obnactu 3%. HauGoabwas cpeamnerogosas BHICOTa CHETrOBOIO MO-
KpoBa HaGmonaercss Ha Ypane u B Ilpuypaase (20 90 cm), B Mock-
Be oHa cocraByser 60 cM, Ha jore CCCP — menee 10 cwm.

B THAPOTCOJOrHYe€CKOM OTHOIIEHHH HMeeT 3HaueHHe YHCJIO0 ,I[HE}"'I
CO CHEroBLIM IIOKPOBOM, €r0 BEICOTA H IJIOTHOCTb, TAK KaK OT 3TOrO
3aBHCHT NPOJOJKHTENBHOCTL BECEHHErO CHEroTasHHs, BeJHUHHA TMO-
BEPXHOCTHOIO CTOKA B IEPHOI TOJOBOJAbS H HHOHILTPYIOLIHXCH
B 3eMJI0 0C4JKOB, NMOBLINAIOUIHX YPOBEHb I'PYHTOBBIX BOJ.

KoauuecTBo Bhimagaouinx arMocpepHeX O0CaJKOB 3aMepsercs
doxcdemepamu, HiAn ocadkomepami, KOHCTPYKIHSA KOTOPHIX H METO-
AuKa pabGoThl ¢ HHMH OMHCHIBAIOTCSA B CNEUHATbHBIX PYKOBOACTBAX
110 KJIHMAaTOJIOIHH.

§ 4. NoBepXHOCTHLIH W MOA3EMHBIH CTOK.
Ypasnenune sogHoro 6ananca

ITon crokom (peuHbIM CTOKOM) NOHHMAKOT 4acTh aTMoc(pepHHIX
0CaJIKOB, KOTOPhIe CTEKalT ¢ OlpejejeHHoll mjouaad B pexky [0
CKJIOHaM M B BHJE IOA3EMHOr0 II0TOKa, ABMIKYLIEerocss 0T MecTa HH-
GhHILTPALHH [0 MecTa BLIKIHHHBAHHA B BIJe HCTOYHHKOB.

JToBepXHOCTHEI CTOK SAIBASIETCS OAHHM H3 Ba’KHEHIIHNX 3JeMeH-
TOB Kpyrosopora Boawl B mpupoje. KonuuecTBo ocajakoB, HAYMIHX
Ha HOBEPXHOCTHbIﬁ CTOK, 3daBHCHT OT KJIHMAaTHUECKHX yCJ’lOBHf:I. BH-
Jla 0cajKoB, peibed)a MeCTHOCTH, BOJAONPOHHILAEMOCTH TOPHBIX IO-
POJl, PaCTHTEJNBHOCTH H HCKyCCTBeHHBIX (pakTopos (co3panue BOLO-
XPaHHJIULL Ha peKax, OPOCHTEJIbHLIX CHCTEM, IOJIe3allHTHEIX Jec-
HHIX mosoc H T. 1.). Uem Gousblie BeIMajgaeT OCaJKOB, MeHbIIE HC-
napeHne H GoJblle pacujieHeH pedbed MECTHOCTH, TeM GoJblIe MOo-
BEPXHOCTHBIN CTOK.

Jlecnast pacTHTE/NbHOCTL TIOBHILAET NOJ3EMHHIl H CHHXKAET Io-
BEDXHOCTHBIH CTOK, 3aMeJJIAf TEMNH BECEHHEr0 MOJOBOJAbS H CHH-
XKasl PO3HOHHYIO AesTeNLHOCTh CTekalollell BoAb. B 3acylluBEIX
paiionax (ior u ioro-Boctox espomeiickoii wactu CCCP), rae ocazn-
KOB BHIIAJlaeT MaJjo, a HCIapeHue BeJIHKO, MHOTHE DEKH JIETOM He
HMeIOT CTOKa, NepechiXaloT. B cyposble 3uMbl Takxe Habaiopaercs
Manbil peyHoH CTOK, (GOpMHpYHOLLMiics TONbBKO 3a CYeT MHTAHUA
pek noaseMHEIMH BogaMiu. OceHbIO Ha HEKOTOPHIX PeKax MpPOCJexH-
BAEeTCA BTOPOIi, MeHbLIHIT MO BeJHYHHe, YeM BeCeHHHIl, MaBOJ0K NPH
MaJiOM HCINapeHHH ¢ MOYBbl H pacTHTeJbHOCTH. Beixom Ha moBepx-
HOCTb 3eMJIH BOJONPOHHILAEMBIX NOPOJ, CNOCOGCTBYS NPocayHBaAHHIO
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aTMOC(hEpPHBIX OCaJAKOB, NOBHIUAET MOA3EMHbIi M CHHIKAET MOBepx-
HOCTHBIH CTOK.

[Toasemnble BOAB NMHTAIOT PeKH B pesyibTaTe APeHHPOBAHHA BO-
JIOHOCHBIX TOPH3OHTOB, KOTJa CKJIOHBI PEYHBIX JAOJHH HX NePeceKalor.
Pasuunnpie pekn CCCP BecHoii, J1eTOM H OCEHBIO NMHTAIOTCH OJHO-
BpeMeHHO NOBEPXHOCTHHIMH BOJaMH (3a cueT J0XKJAeH) H moja3em-
HHIMH BOJAMH, a 3HMOH H B NEPHOJ 3aCyXH — IOYTH HCKJIIOUHTENb-
HO 3a CYET IOJ3EeMHBIX BOJ.

BEJIH‘IHHY CTOKa Ha NJolajiH BCero Oacceiina PeKH HJIH "acTH
GacceilHa OmpejensioT 3aMepaMH pacxola PeYyHoro CTOKa Ha THA-
POMETPHUYECKHX CTAHUHAX H TOCTAX, OPraHH30BAHHLIX B YCThe W/H
B Apyrom nyHkre peku. Ilox pacxodom pexu moHuMaercs KOJNHYeCT-
BO BOJbI, IPOTEKAloOLlee B eHHAILY BpeMeHH uepe3 MonepeuHoe ceye-
HHe MOTOKa BOAb. YToOB! OmpeesnTh pacXol BOJAB B TOM WJIH HHOM
ceueHHH, Heo6XOAMMO 3HATh CPEAHIOK CKOPOCTh ABHIKEHHS BOJLI B
peke v (M/c) m naomans BomHoro motoka F (m2). Toraa pacxonm
pexu

Q = voF. (1)

CkopocTh ABHIKEHHSI BOJAH B peKe IO CTBOPY H3MepsIOT Ha on-
pele/NeHHBIX PacCTOSHHAX H TAyOHHAX THAPOMETPHYECKOH BepTyul-
KOI HJIH NMOIIaBKOM.

KoanuecTBeHHO BeJMYHHA CTOKa XapakTepHayerca Ko3hduumen-
TOM CTOKa H MOAYJEM CTOKA.

Koagpgpuyuenr croxa — oTHONIEHHe KOJHUECTBA BOJHI, CTEKalo-
mel ¢ naowaan BogocGopHoro GacceiiHa 3a onpefe/eHHBIH MepHO,
K KOJIHYeCTBY BBINABUIHX OCAAKOB 34 TOT 2Ke IIepHOL B Gacceiine
pexu:

n = 1005, @

rae m — koapdunuent croka, Y%; h — KOJIHYECTBO cTeKalolled BO-
Jlbl, MM BOJSIHOIO CJ10f; X — KOJIHYECTBO OCANKOB, MM.

Modyas croka M — xoanuecTBo BoAW Q (B 1), crexkaoueil B
1 ¢ ¢ | xm? BojgocGopHO# muiomann GacceiiHa pekn F:

Q
M= ®

Beanuuna MOAYJ5 CTOKa B TedeHHe rojia He OCTaeTcsd MNOCTOAH-
Hoit. MakcuManbHbBIl MOAYAb cTOKA Habawojgaercss B NepHO] BeceH-
HEero naBojKa, MHHHMAJLHBIA B JIeTHHH HJIH 3HMHHI Nepuoj, KOrjaa
HMEeT MECTO B OCHOBHOM I0A3eMHOe mutaHue pexd. OOGBIUHO 5D
XapaKTePHCTHKH CTOKa B paiioHe pafoT MOJb3yIOTCA CPEAHHM MHO-
TOJIeTHUM MOJYJeM CTOKa.

Kaptel Tepputopun CCCP u oTAeabHO eBpOneiickoi ero 4acTH
¢ H30JIMHHAMH CPEHEro MHOTOJETHEero MO/AYJs CTOKa, COCTaBJIEHHbIE
b. 1. 3aiikosuim (1946 r.) u yrounennse K. Il. Bockpecenckim
(1962 r.), nokasmBaioT, Kak Ha esponeiickoii wactu CCCP ¢ usme-
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HeHHeM KJAHMATHYeCKHX YCJOBHH C ceBepa HA 1Or CHHXKAETCHA BeJH-
YHHA MOJYJisl CTOKA, H3MEHAACh OT 10 ai/c B patione Jlenuurpaga mo
0,5 a/c B paitone Oneccel, Ha KaBkase cpeanuii MOAy/b CTOKa Mec-
Tamu gocruraer 70—100 a/c. Cpeannii MHOTONETHHIT MOAYJL CTOKA
nas Beeit repputopun CCCP cocrapasier okoao 6 afc ¢ 1 km?

O6uKii MOAY/Ab CTOKA BKJIKUaer B ce6f MOAY/AH MOBEPXHOCTHOTO
W MoA3eMHOro cToka. [Jis XapakTepHCTHKH BeJIHYHHBI CTOKA H pas-
JleJeHHs. ero Ha MOBEPXHOCTHHIH H 10J3€MHBII HeOOXOAHMO 3HATh
nJoulaan BoAoc6opa MOBEPXHOCTHLIX H MOA3eMHBIX BoA. Bonoc6op-
HYIO IJIOIaZb NOBEPDXHOCTHOTO CTOKA MOXKHO OMpefeJHTb II0 TOpH-
30HTaNfAM Ha Tonorpaduueckoil kapre. Hepeako ee cuHTaioT BOJO-
«6OpHOH NJOLIANbI0 NOJA3EMHOIO CTOKA, XOTs 3TO HETOYHO, NMOTOMY
YTO pa3Mepnl IJoMWlaan Boaoc6Opa MOA3EMHHIX BOJ ONpeAesioTcs
re0JOrHYecKHM CTPOEHHEM MeCTHOCTH.

BesnnyuHy moJ3eMHOro CTOKa XapaKkTepPH3YyeT pacxXoj PeKH B JeT-
Hult (MexeHHBlt) nepHox roja HPH OTCYTCTBHH JOXIEBOr0 IaBO-
Ka M B 3HMHee BPeMsi NpH OTCYTCTBHH 3HAYHTEJBHHIX OTTemeJed.
IloazeMumit cTok cocrasasier 20—60% o6uiero croka. Tak, Hanps-
Mep, nojasemMHoe nutauuwe JlHempa cocrasaser 33Y% o6uwero croka
mmn 8,5Y% pemaBmux ocaakos. Ilo pgamaeim B, B. IloasikoBa
(1948 r.), ans ManbIX pek Moa3eMHblii cTOK He npeswinaer 30% o6-
ulero cToka. B kapcToBwX paifionax, 6marogapsa 6aronpHATHEIM yc-
JIOBHSIM JIJIS TPOCAYHBAHHS BOABI, MOJ3EMHBIH CTOK OYEHbL BEJHK.
Tax, B KpeiMy B paiioHe KapcTOBOro HCTOYHHKAa ASIH MOA3eMHLIH
€TOK cocraBasier 93% BhINMazaoUIHX OCaAKOB.

B ruaporeo/oruu BaxKHO 3HATHb BeJIHYHHY MOA3EMHOIO CTOKA AMA
“TOTO HJIM HHOro ydacTka pekH. CyllecTBYIOT MHOrOYHC/JEHHHIE CIIO-
«coObl OnpejeseHHs] BeJHYHHBI NMOA3EMHOTO CTOKa, ONMHChIBaeMble B
crenuanbHoil suTeparype. HanGosiee nonHo nopseMublii CTOK ole-
uua B. M. Kynenun (1966 r.).

Moayab noA3eMHOro cToka siBJisieTcs HaJeXKHLIM MOKa3aTeM MpH
OlleHKe BOJOHOCHOCTH TOPHBIX NOPOJ, PACNpOCTPaHEHHLIX Ha IJIO-
maan Bogoc6opHoro Gaccefiia PeKH, H HCNOJb3YyeTcs NMPU THAPOreo-
JIOTHYECKHX pacuerax. -

Ocanku, CTOK H HCcrmapeHHe, V4acTBYIOLLHE B KPyrOBOPOTE BOJIBI
B NMPHPOJE, ABJAIOTCA jeMeHTaMi BO/HOTO GasaHca TOro HJIH HHOrO
paiiona.

VpaBHeHHe BojHOro Gamanca cywn umeer Buai: O (ocaakm) =
=C (nosepxnoctuslit ¢Tok) +HWn (yapunetpanns) + M (ncnapenue).

O6beauHsas NMOBEPXHOCTHRIA M MOA3EMHBI CTOKH B OJHH PeyHOI
‘CTOK, YpaBHeHHe BOXHOro OanaHca MOMKHO NpPeICTABHTL CJeyIo-
uim obpazom: O (ocanku) =C (peunoii crok) +H (ncnapenue).

Pacnonaras MeTeopo/OrHuecKuMiu AAHHBIMH, B TOM HHC/de Kap-
TaMu ocaxkoB H croka (L. A. Ilsep, 1976 r., 1962 r.), moxkHO co-
CTaBUTh ypaBHeHHe BOAHOro 6asiaHca HHTEPECYIOUlero paiiona.

Brinajaomue aTMocepHEle 0CaaKi CYIECTBEHHO BJANSIOT Ha Be-
JINUHHY BOJIONPHTOKA B OTKPBITHIE ropHble BuipaboTku. [Iputok dop-
MHDPYETCSl HemocpeJCTBEHHO 3a cueT aTMOC(HEPHHIX OCaJKOB B Iie-
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PHOL CHErOTaAHIA H JIHBHEBLIX BOA, CTEKAlOWIHX B Kapbep ¢ BOJO-
c6opHO¥i MJIOIAJH, ¥ MOA3EMHBIX BOA, NMOCTYNAOUINX B KapLep NpH
OCYLIEHHH BOJIOHOCHBIX FOPH3OHTOB, 3a/€raiollHX Ha MECTOpokKje-
HHH, OCHOBHBIM HCTOYHHKOM MHUTAaHHA KOTOPHIX ABJAAIOTCH HHGHIb-
TpyIOUIHecs atMocdepHble OCaXKIL.

Bonoo6uipHOCTh KapbepoB H HerJyGOKHX maxT GoJblie B paio-
Hax c¢ 60JBIIHM KOJTHYECTBOM OCaJKOB H MeHbIlie B paiionax ¢ Hemo-
<TATOUHLIM YBIaXKHEHHeM H 3aCYULIHBBIX.

Fnasa 3

OBIIASA XAPAKTEPHCTHKA BOJOHOCHBIX TOPH30OHTOB
H KOMIJIEKCOB

§ 5. lponcxoxaeHue NOA3EMHBIX BOJ

TloaszemHble BOABI 06pPa3yiOTCA B OCHOBHOM myTeM HH(HALTPaUHH
aTMoc(epHBX OCajKOB, a YACTHYHO 3a CHET KOHAEHCAlHH mMapoos-
pa3Hoil BJIAaTH M3 BO3AyXa IPH MOHHKEHHH TeMIepaTypsl BO3AyXa,
HaXoJsIIerocs B mopax Mopoa, Ao Toukw pocul. IIpoucxoxaenne
NMOJA3EMHBIX BOA mMyTeM HH(HIBTpAUHM ocaakoB OBJIO 10KasaHO
9. Mapuorrom (1620—1684 rr.) m M. B. JlomonocoBum (1711—
1765 rr.). dxcnepuMeHTaNbHBIMK paGoTaMu 1 HaGAI0AEHHSMH B TOp-
HbIX BHIPa6OTKAaX OHH YCTAHOBHJIH IPAMYIO 3aBHCHMOCTL MeXIY Bhl-
nafalmAMHE aTMocepHBEIMH OCaKaMH H PeXHMOM NOA3eMHBIX BOJ,
a4 TakyKe NPHTOKaMH BOALI B TOpHBIE BHIPA0OTKH. B 3acynuinBbix
pationax BOJH3H NMOBEPXHOCTH 3eMJH MOA3E€MHLIE BOJAL 006pa3yloTcs
nyTeMm KOHJeHcaluu, 4To Gblio nokasano onsitamu A. @. JleGenesa
(1930 r.). Yacts momsemubix Bom, OYAyuH 3aXOpPOHEHHOH B mopax
OCaOYHBIX TOJI, 06pa3yeTcsi OAHOBPEMEHHO C OCaMKIEHHEM TeppH-
reHHHIX MaTepHajoB Ha JHe BOJOEMOB; 3TH BOABl HAa3HBAIOTCA Ce-
QUMEHTAYUOHHBLMUL.

[TepBoHaya/NbHO, O MHEHHIO GOJIBIIHHCTBA HCCaAefoBaTesell, BO=
na Ha 3emJyie o6pas3oBanach H3 Marmbl; B Ipollecce ee OXJaxACHH
H KPHCTAAJH3ALHH HaPAAYy € TBEPALIMH H ra3o00pa3HbIMH KOMIO-
HEHTaMH BHIJIeIAJach Takzke BOJAa B BHJe mapa, KOHAEHCHPOBABLIe-
TOCH 3aTeM B XKHAKOe cocTosiue. M B Hacrosmee BpeMs npH BYJ-
KanyyeCKHX H3BepKeHHAX B cOCTaBe JeTyyux npeofsajgaer Boja B
napoob6pasnHoM cocrosHuu. Ilogsemuass Boma, ob6pasywomiascs H3
Marmsl, Ha3LIBAGTCS IOBCHUALHOU.

B xpyrosopore Boanl Ha semJe HanGosee aKTHBHO #4acTBYIOT
BOABLI HHOWILTPALHOHHOIO H B MeHblleil Mepe KOHIeHCALHOHHOTO
IPOHCXOXIeHHS; celHMeHTAllHOHHble BOJL, BXOJMIIHE B COCTaB
APEBHHX OCaJ0YHEIX TOJI, MOTYT BKJIOYaThCsl B OGLIHIA KPYrosopoT
B De3yJbTaTe TeoJIOTHYECKHX TPOLEeccoB (ciKaTHA B CKJIaAKH, pas-
PYIIEHHS BHIUEJeXalHX ToAu, o6pa3oBaHus TPeLIHH W T. M.) H
BpeMsl HX KPYrOBOPOTa H3MepsieTcsl re0JIOrHYeCKHMH MacmraGaMmH
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ppemenn. Eme MeHbuie noasi yuacTus B 06lleM KPyroBopoTe loBe-
HHJILHBIX BOJL.

B mectax 3aJjeraHHs MeCTOPOXKJIEHHH NOJe3HBIX HCKOnaeMbiX
noji3eMHBe BOAB 00PA3ylOTCA NPEHMYIIECTBEHHO INyTeM HH(HJIbLT-
pauuu. O6 3TOM CBHIETENLCTBYeT Habmi0JaeMoe TOYTH BO BCeX
maxrtax H pymmxax VYBeJqH4YCHHEe IIPHTOKOB BOJAbl B TOPHEIE Bhlpa-
GOTKH B BeCceHHee BpeMs H II0C/ie BhiMajeHHs AOMXKIeH, XOTS H C He-
KOTOPHIM 3anasjibiBanueM.

§ 6. YcaoBHs 3aJeraHus NoA3eMHBIX BOJ,

IToasemHble BOABI 3a/€raioT B BOJAONPOHALAEMBIX PHIXJBX (MECOK,
rpaBuil) M CKaJbHEIX (H3BECTHSK, NMeCYaHHK H JAP.) FOPHBIX NOPO-
pgax. Ilpn xapakTepHCTHKe YCJIOBHH 3alleranufl NOJA3eMHBIX BOJ TpH-
MEHSAIOT CJAEAYIOlHe MOHATHA H TepPMHHHL.

BodoxocHble nopodst — mnacTsl, JHH3EL H Apyrue (GOpPMB 3aje-
raHis BOJAONPOHHIAEMBIX TOPOJ, B KOTOPHIX MOPHI, TPEIHHLL U APY-
r'e MyCTOTHI 3aN0JHEeHbl TPaBHTAIlHOHHON BOJIOH.

B0o0oHOCHbLE 20pU30HT — YaCTh IUIACTA HJH INIACT, 3aMOJHEHHbI
BOJIOH, MPHYPOYEHHBI K OZHOMY WJH HECKOJLKHM PErHOHAALHO BHI-
JepxaHHbIM BOAONPOHHL@eMBIM TNOPOJAaM, THAPOJAHHAMHYECKH CBsl-
3aHHBIM MeXay co6oif H HMewuHM 06uryl0 ruapasandeckyio (npu
6esHanopHBIX BO/AX) HJIM Nbe30METPHYECKYI0 (IPH HANOPHHX BO-
Jdax) NmoBepXHOCTb.

Bodonochoul Komnaexc — KOMIJIEKC BOJOHOCHEIX TOPH30HTOB,
OJAHHAKOBLIX HJIH DPa3HBIX MO JIHTOJOCHYECKOMY COCTaBY W TMOPHCTO-
CTH, MPHYPOYEHHHIX K MOPOJfaM KaKoro-nu6o cTpaTHrpadrueckoro
nojpasjieleHns, cpeiH KOTOPHIX BCJEACTBHE H3MeHYHBOCTH HX Be-
IleCTBEHHOTO COCTABd, CJIOMXKHOCTH TEKTOHHUECKHX VCIOBUH WM He-
JOCTAaTOYHOI M3YYEeHHOCTH BOAOBMELIAIOIIHX MOPOL HeNb3d BHIjle-
JNTh OTAENbHBIE THIPABIHUECKH CAMOCTOSITENbHBIE BOJAOHOCHHE TO-
PH3OHTHI.

[Mnomans, B npegenax KOTOPOH pacnpocTpaHeH BOJOHOCHHI ro-
PH3OHT HJAH KOMILIEKC, Ha3hBaeTcA 004QCTb10, HIH nAowadslo, HX
pacrnpocTpaHeHHs, a MJIONLa/b, Iie TPOHCXOAUT MHTAHHE BOJOHOCHO-
ro ropu3oHTa, — obaacrero nuraxus. Iliomans, rae noa3eMHbe BO-
ABl BHITEKAIOT H3 BOJOHOCHOIO TOPH30HTA HJIH KOMIWIEKCAa, Ha3bl-
BaeTcs 06aacrelo pazepyskuy unu dpexanca. O6n1acTH THTAHUA U pac-
NPOCTPAHEHHS] BOJAOHOCHEIX TOPH30HTOB (KOMIIIEKCOB) MOTYT COB-
naaath (B cayuae Ge3HamopHBIX) W He coBmajgaTh (B caydae Hamop-
HBEIX BOJA).

B nparTtHke ropHOro jena BOJOHOCHblE TOPH3OHTH Nojpasjie-
JAI0TCA B 3aBHCHMOCTH OT HX IOJOMKEHHA OTHOCHTEJbHO TJacTa
I0JI€3HOTO HCKOMaeMOTO: ec/H BOJOHOCHBIE TOPH3OHTHL 3aneraiT
HaJ TNoJe3HBIMH HCKOMAeMBIMH, OHH HAaswBalOTCS HAdpyOHbIMU
(nadyeorbroimu), ecu HHKe — nodpydnsimu (nodyeorsHbImMuUL).

YVea0BuS NMHTaHHS BOLOHOCHEIX TOPU3OHTOB 34BUCAT OT MHOTHX
thaktopos. Beayuyio poas urpaer kaumat. [TogzeMHBIX Box Gosiblue
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Tam, rje Bhlmajzaer MHOTO aTtMocdepHrix 0cajakoB.. Boabloe snaye-
HHE HMEIOT JIHTOJIOTHYECKHIl COCTAB MOPOJ, 3ajeraiolHuX Ha MoBepx-
HOCTH, a Tak#e pejbed NOBEPXHOCTH (IVIOCKHI, H3pe3aHuwblii, rop-
HBIH U T. I.).

I'pynrosste 8006l — noja3eMHbBle BOALL NEPBOr0 OT MOBEPXHOCTH
3eMJIH TOCTOSTHHO CYLIeCTBYIOLIEro BOLOHOCHOIO IOPH30HTAa, pacmo-
JIO}KEHHOro Ha MepBOM BOJOHENPOHHIaeMOM cjoe. I'pyHTOBLIE BOAE
HMeIoT cBOGOIHYIO BOAHYIO NMOBEPXHOCTE.

Puc. 2. Pacnpenenenue mnon-

3eMHOll BOALI B BepxHeH ua-
CTH 3eMHOH KOpH

Hugurompayir ocagnol

Puc. 3. Cxema rpyHTOBOrO
Jora aspayui Gaccefina

. R

.‘.'.A

1 .--._-_‘z_'-/..-.'..‘ -_‘.-/ '.-“:
VI

AtMmocdepHEe 0CaJKH HJIH IOBEPXHOCTHBIE BOJBL, NPOCauyHBasich
B NMOPLl ¥ NYCTOTH TOPHHIX MOPOJ, JAOCTHralOT Ha KAaKOH-TO I1yOH-
He BOJOYNOPHLIH CJIOH, rje HaYHHAIOT CKaliHBaTbes, 00pasys
rPYHTOBHE BOAbl. PaccTosinne OT HMOBEPXHOCTH TPYHTOBBIX BOJ [0
BOJOYINOPHOrO CJI0f HA3LIBAETCS MOWHOCT6I0 BOJOHOCHO20 20pU-
30HTA.

BepxHssi 30Ha 3eMHOI 0GOJOYKH MEeXKIY 3€MHOI IOBEPXHOCTBIO
H NOBEPXHOCTHIO TPYHTOBBIX BOJA HaselBaeTcs 30HOU aspayuu. B no-
pojax 3TOl 30HHEI B MOpPax, TPEUHHAX M APYTHX IyCTOTAX HAXOIHT-
cs1 mapooOpa3Hasi, HU3HYECKH CBfi3aHHAfA W KamwiaspHas Boaa
(puc. 2).

[ToBepxHOCTL IPYHTOBBIX BOJA YacTO Ha3bIBAIOT YPOBHEM HJIH
3epkaaom epynroseix 6od. Iny6Guna 3ajeranust 3epkaja IpyHTOBHIX
BOJ MOKET OLITh caMOii pasinuHOM.

IpyHTOBBE BOAB, Y KOTOPHIX 3€pKa/jo IpeiacraBser co0oH ro-
PH30HTA/NLHYIO MOBEPXHOCTb, Ha3biBalTCA GacceillHOM TIPYHTOBHX
Box. Dacceitnbl rpyHTOBLIX BOJA 06pasyloTcs ualle BCero nmpH HaJi-
YHH B BOLOYIOPHOM JIOXKe KOTJIOBHHB (Myabibl) (puc. 3).

Ecau e 3epKaJo I'pYHTOBBIX BOJ HAaKJIOHHOE, UTO CBIIJAETEJbCT
ByeT 00 HX ABHXKeHUH B HANpaB/JeHHH YKJOHA4, TO OHH HOCAT Ha3Ba-
HHE NOTOKA 2PYHTOBLLX 800.

HcToyHHKaMH NMHTaHHS TPYHTOBHIX BOJA ABAAIOTCSA: NPocayHBalio-
mHecss atMocepHble OcalKH (ZOXKAb, TAlOWHIl cHer); HHOUABTPYIO-
urHecs MOBEPXHOCTHHEIE BOJAHL (peK, 03ep, MPYAOB); NMOATOK H3 ApY-
THX BOJOHOCHBIX FOPH30HTOB (HAMOPHBIX TPELLHHHBIX, KAPCTOBBIX);
KOHJIeHCAlHsA napoB BOJHL.

[TiTaHHe IPYHTOBHIX BOJA 33 CYET MOBEPXHOCTHHIX MPOHCXOAHT
mosceMecTHO. B meprox BeceHHHX MOJOBOAMIL, 4 TaKiKe NPH Bha-
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MeHHH OGHABHBIX OCAAKOB YPOBEHb MOBEPXHOCTHHIX BOJ 3HAYHTE]b-
HO TIOBBIMIAETCS, MPEeBBIAA YPOBEHb I'PYHTOBEIX BOL Ha NpHOpex-
Hoii TeppHTOpHH. B pesyanTaTe 3HauuTenbLHas Macca BOAbl M3 1O-
BEePXHOCTHOTO BOJOEMa MpPOCAYHBAECTCA B NOPOALI, cjaraiouine Gepe-
ra BojoeMa, MHTas TPyHTOBble BoAHl. B mexkenHblit nmepuoa, koraa
YPOBeHb BOAH B Bojoeme Gosee Huskuil, Ha060pOT, IPYHTOBBIE BO/IbE
NHTAIOT BOLOEMEL.
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Pne. 4. Cxema KapT THAPOH3OTHNC:
@ — FHAPOM3OTHNCH MNepecekanwT BOAOTOK Ge3 HeKpHBAeHHA; 6 — peKa NHTaeT TPYHTOBLIEC BO-
AEl; 6 — FPYHTOBBIE BOAB NHTAIOT pPeKy, 2 — peKa APeHHpYeT (Ha NMPaBoM CKACHe) H MHTaeT
(Ha ;eBOM) rpyHTOBBIE BOABI'

S

% w0
S

o
=
=S

55

M3 cxasaHHOTO CJAeAYeT, YTO MEKAY NOBEPXHOCTHHIMH H TPYHTO-
BHIMH BOAAMH CYUICCTBYeT TOCTOAHHAA eudpasaudeckas cea3b.
O xapakTepe 3TOil CBSI3H MOJKHO CYAHTb IO KapTe 2udpousozunc.

T'udpousoauncamu Ha3LIBAIOT JHHHH, COEJHHSIOIIHE TOYKH C OJH-
HAaKOBLIMH OTMETKaMH YpOBHeH rpyHTOBHX BoA. HMX cTposAT TO4HO
Tak ke, KAK H H30THNCH pesbeda 3eMHOIT MOBEPXHOCTH.

Ecan ruapapinyeckoil cBSI3H MeIy NOBEPXHOCTHHIMH H TPYH-
TOBEIMH BOJlaMH He CyLLECTBYeT, TO THAPOH30THIICH IIePeceKaloT no-
BEPXHOCTHHIT BojoeMm G6e3 uckpuBienuii (puc. 4,a). Ecau rpyuro-
BHiE BOJAH TNHTAKTCA 32 CueT WHOHALTPAUMHE NOBEPXHOCTHHX BOJ,
TO THAPOH3OTHNCH H3rHGAWTCA BHH3 MO TeueHHIO pek (pHc. 4, 0),
TaK KaK 3epKajlo TPYHTOBHIX BOJ B 3TOM CJyude HMeeT HAKJIOH OT
pexn. Ecan TPyHTOBHle BOAB TMHTAIOT MOBEPXHOCTHHIH BOJOTOK, TO
THAPOH3OTHICH GYAYT H30THYTH BBEPX MO TEUEHHIO pekH (pHc. 4,8),
TaK KaK 3epKaJjo IPYHTOBHIX BOJ B 3TOM cJydae HaKJOHEHO K peke.
Bo3MoXHa B Takas CBfI3b MEXAY TPYHTOBBIMH H MOBEPXHOCTHBIMH
BOJIAMH, KOTJa ¢ OJHOr0 CKJ0OHA JOJHHB I'DYHTOBBIE BOIBI MHTAIOT
pexky, a ¢ APYroro peKka muTaer rpyHTOBBle BoAH. B 3ToM cayuae
rHIPOH30THICH C OAHOH CTOPOHH OYAYT N30THYTH BBEPX NO Tewe-
HHIO, a C JpyToil — BHHU3 o TeyeHH1o pekn (puc. 4,2).

[Tpy TFHAPOTEONOrHYECKHX HCCAEAOBAHUAX ONpeJieslenne Xapak-
Tepa TNHTAaHHA HCCAEAVEMOTO BOJOHOCHOTO TOPH30HTAa SIBJAETCH
BeChMa BAXKHOH 3amauedl, ocOGEHHO NPH OCYILIEHHH MeCTOPOXAECHHI
NoJe3HbX HCKOMaeMbIX, TaK Kak BHGOp HauGojee pamHOHAJbHBIX

24



€nocoGoB OCYIIEHHSt B 3HAUHTENbHOW CTENEHH OMPeenfercs yejo-
BHSIMH MHTAaHHA BOJAOHOCHBIX rOPH3OHTOB, MOAJENKAUIHX OCYIIEHHIO.

Medxcnaacrossle nodsemmuovie 8006, NPUYPOUEHBI K BOAOHOCHOMY
FOPH30HTY, MOACTHJIAEMOMY H NepeKPHBAeMOMY BOJAOYIOPHBIMH HO-
poaamu. BoaonenpoHHiiaeMble TOPO/L, MOACTHIAIONINE BOIOHOCHEIH
rOpPH3OHT, HA3HIBAIOTCS B000YNOPHLIM A0XCEM, @ BOAOYNOPHBIE MO-
POABI, MepeKpLIBaIOIIHe BOJOHOCHHI c10it, — 80doynopHoi kposaeil.

Puc. 5. Cxema apTe3HaHCKHX BOA:

I — BojoHOCHSIR mJjacT; 2 — BOAOYNOpHLIe NMOPoAL; J — YpoBeHb Bogel; A — mpezedn! pacnpo-
.CTpaHeHHs apTe3sHaHCKHX BOH; b5 — npeaeinl pacnpocTpaHeHHs rPYHTOBRIX BOA, a — 06Ja4CTh
MHTaHHA HaNopHuIXx BoA; 6 — 061A4CTh Hanopa; 6 — ofjacTs paarpyaki; H, — Hanopssiit ypo-
“Benb PHIE TOBEPXHOCTH 3eMau; M, — ganopuwifl yposenh HUKE NOBEPXHOCTH 3eMauw; M —
MOILHOCTb HANOPHOro BOJOHOCHOTO TOPH30HTA; N—N' — nbesoMeTPHYECKAR MOBEPXHOCTb

MezxnnactoBble BOAL MOTYT ObITh Ge3HANOPHBIMH H HANOPHBIMH.
MexnaacroBsie Ge3HamopHbie BOJABI BCTPEYAIOTCA CPaBHHTENBLHO
penko. Haayroabnblil BOJOHOCHBIH TOPH30OHT HA OYPOYroNbHBIX Mec-
Topoxaenuax JIHenpoBckoro 6GacceiiHa SIBIsieTCs THIHYHBIM TPHMe-
‘POM MENKNNACTOBHX Oe3HANOPHHIX NOJA3EMHBIX BoA. Mexnaacrophie
Ge3HamopHble BOJABl XapaKTepPHBI AJsi MHOTHX MecTopoxauuit Kan-
«cKo-Auunckoro 6ypoyronwHoro Gaccefina, HepeMxoBckoro OacceiiHa
H HEKOTOPHIX IPYTHX.

MesxniactoBbie BOJAB GLIBAIOT HAamMOPHBEIMH, KOria Bce MOPHl H
NyCTOTH BOJOHOCHOTO MJAacTa 3amoJHEeHB H BOZA B BOAOHOCHOM ro-
‘PH30HTe HAXOAHTCS MOJK rHAapocraTHyeckuM AasienueM. Hanopubie
1I0J13eMHble BOJABI, IPHYpOUYEHHBIE K BOJOHOCHBIM TOPH3OHTaM, 3alie-
raioupM O06GHYHO Ha 3HAUYHTeJbHOI riyOHHe B npefenax KpPymHBIX
TEKTOHHYECKUX CTPYKTYP MYJbA00OPa3sHOTO MM MOHOKIHHANLHOTO
cTpoenHs (pHC. 5), HA3BIBAIOTCS QPTE3UAHCKUMU.

[Ipu BCKPHITHH CKBAXKHHON BOJOHOCHOTO TLIACTA ¢ HAMOPHOIl BO-
0l YpOBeHb BOALI B Hell MOJHMMAE€TCH BHIE BOJAOYIOPHOH KPOBJIH
BOJIOHOCHOTO ropu3onTa. Jlnuna N — N’, onpenensiioniast nosnoxeHne
HANOPHOrO YPOBHS B BOJOHOCHOM IIacTe, HA3BIBAeTCsi 2udpocTaTi-
YecKkuM, a yalle nee30MeTpUHecKUM YPO8HeM apTe3HaHCKOro mja-
cra. JIHHHH, COeHHAIOLIHE HA KapTe TOUKH C OJAHHAKOBBIMH OTMET-
KaMH MbE30METPHUYECKOr0 YPOBHs, HA3HBAWOTCA 2udpousonsesam,
a caMa Kapra — Kaproi 2udpou3onses.

Beicota nopbema BOABl BhIIIe BOAOYNOPHOI KPOBJIH HasbBaeTcd
HANOPOM.
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OG6BYHO B TOJIE 0CaJIOUHBIX NMOPOJ HMEETCs HECKOJIBKO BOJOHOC-
HBEIX IJ1ACTOB C HAMOPHOH BO/0H, 06pasyioluX I03Ta’KHOE pacnosao-
JKEHHEe BOJAOHOCHBIX TOPH3OHTOB.

[Ipun xapaxkTepHCTHKe apTe3HaHCKHX BOJOHOCHBIX TOPH30OHTOB,
NOMHMO TVIyOHHEI 3aJI€TaHHs BOJOHOCHOTO CJ0sl, HOOOXOAHMO TaKIKe
3HATh H BEJHYHMHY HANopa BOJAB B KaXKJIOM NYHKTe pacrnpocTpaHe-
HHA BOJOHOCHOro ropusonta. ITostoMy npm uaydeHuu apTe3HaHCKHX
BOI Ha KapTe B H30JHHHAX IMOKAa3LIBAIOTCS OTMETKH KPOBJH BOILO-
HocHoro ropusonta. IlojoGmas xapTa HasuiBaeTcsi KapToil H3OTHIC
BoJOynopuoilt KpoBaH. sl pelleHHst MPaKTHUECKHX 3afau KapThl
NMOBEPXHOCTH 3eMJIH B TOPH3OHTAJSIX, IHAPOH30NLE3 H H3OTHIIC BOJO-
VIOpPHOH KPOBJH BOJOHOCHOTO TOpH30HTA copMelnaior. [losb3ysachk
COBMEILEeHHOH KapToil, MOXKHO JIerko H OBICTPO onpejensTb IVyOHHY
3ajeraHnsi apTe3HaHCKOro TOPH30HTA B KamJ0OM INyHKTe, BeJHUYHHY
Hanopa, HamnpapJeHHe ABHIKEHHS apTe3HAHCKHX BOJ, ONPeAesTh,.
6yaer i B JaHHOM MecTe CKBaxKMHA (GOHTAHHPOBAThL MJH e BOAA
OCTAaHOBHTCH HAa KaKOf-TO Tyiy6HHe HHXKe MOBEPXHOCTH 3eMJH. ITa
ray6uHa MoxKeT GHTL OnpejeneHa TOUHO.

leonoruueckne cTPYKTYpH, cofepiKalllie OfHH, ABA WIH HECKOJb-
KO HaMOPHBEIX BOJOHOCHBEIX TOPH30HTOB H PaclpocTpaHeHHble HA 3HA-
YUTEJIbHOH NJIOLlaLH, HA3HIBAIOTCH  apTe3uaxckumu baccelnamil.
Apresnanckne GacceiHbl BLIAEASIOTCS Ha OCHOBAHHH TEKTOHHYECKHX,
cTpaTHrpadH4YecKHX M JHTOJOrHYecKHX npusHakoB. ITaomane apre-
3HaHCKHX OacceilHoB KoJiebJeTcs 0T HEeCKOJbKHX JecATKOB /0 COTeH
THICAY H MHJJIHOHOB KBajJpaTHHIX Kuaomerpos. B npexnenax CCCP
HMeeTcsl CBLIIIe CTa apTe3WaHCKHX OacceiiHOB, BOAB KOTOPBIX IIH-
POKO HCNOJBL3YIOTCA AJs TMHTHEBOTO H XO03AHCTBEHHOrO BOAOCHA0-
2KeHus.

Ha puc. 6 nokasana o6iuas cxema 3ajieranusi moA3eMHBIX BOJL.
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Pue. 6. Cxema 3ajeranHsi NOA3eMHEIX BOJ:

I — Bonoynopuuie noponasl; 2 — FPYHTOBLIE BOJAbLI, § — MexnaacroBuil OGeamanopuslil Boaonoc-

HBEIl TOPH3OHT; 4 — apre3aMaHcKHA HANMOPHBIA BOJOHOCHBI TOPH3OHT; 3 — KOJ0jell, NHTAK-

wHiles rpyRToBOf BOAOH; 6 — KoJoAew, nHTanmufics Mexniaactosoff Boaofi; 7 — apresHasn-
CKas CcKBamuna
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HCTOYHUKU — eCTeCTBEHHbIE BHIXOJLI NOJ3eMHBIX BOJ Ha NOBEPX-
HOCTh 3eMJin. OHHM AensATcA Ha HHCXOMSLIHE H BOCXO/SIIHE.

Hucxodauwue ucrounuxu o6pasyloTcs IPH BHIXOJE HA 3EMHYIO
NOBEPXHOCTh TPYHTOBBIX HJIH O€3HANMOPHHIX MEMKIJIACTOBBIX BOJ
(puc. 7). OGpasyioTess OHH Ha CKJIOHAaX PEUHBIX JAOJIHH, GalioK, OB-

Puc. 7. CxeMH BHIXOA0B HCTOYHHKOBI
2 — CHMMETPHUHOe PacnojioXeHHe HCTOWHHKOB B JOJMHE PeKH; O — HCTOYHHK, NepPeKpbiTolil Ae-
JIIOBHEM s—nepe.'mna!oln.nﬂca HCTOYHHK; Z—C"¢0HHHH HCTOYHHK; K — BBIXOJ MNOA3EMHBIX
BOJ, Ha IMOBEPXHOCTb

paroB, a Takxe B Kapbepax. B Mecrax BbIX0Ja Ha INOBEPXHOCTDb
TPYHTOBHIX BOJ HaGawogaercs Jau60 3a60/04eHHOCTb, AHOO cocpero-
TOUeHHBIe CTPYH BOAI, 00pasyloline py4eHKH.

[1pn ropusoHTaIbHOM 3aJerdHHH BOAOYHMOPHOTO JI0¥KA HCTOYHH-
KH 00pasyloTcsi paBHOMEPHO 1Mo 06eHM CTOPOHAM JOJHHBL (pHC. 7,a)
Ha OJHOH W TOH e BHICOTEe; eC/M BOLOYNOPHOE JIOXKEe 3ajieraeT Ha-
KJIOHHO, HCTOYHHKH BBIXOJAT Ha OJHOH CTOpOHe JOJHHH. B ToM cay-
yae, KOrjla CKJOHBI JOJHHBH, BCKPbIBAIOLHe BOAOHOCHHI TFOPH3O0HT,
TIOKPBITHL HAHOCAMH, nocjefHxe OYAyT MacKHpPOBAThH HCTUHHLIH BhI-
X0J TPYHTOBHIX BOJ Ha MOBEPXHOCTb, CHOCOOCTBYS MNOABJEHHIO HC-
TOYHHKOB B Apyrom Mmecte (pHc. 7, 6).

[ToMHMO TOCTOAHHO AEHCTBYIOUIMX HEPEeAKO BCTPEYalOTCH HCTOY-
HHKH MepHOAHYECKH AefCTBYIOLIHE, KOTOphle 06pasyloTes B Tex cay-
Jafx, KOrja Ha MOBEePXHOCTH BOAOYIMODHOTO J0XKa HMEIOTCA MOHH-
eHus (puc. 7,8). [1pn noBbimeHHn YpOBHA IPYHTOBLIX BOX OHH Ha-
YHHAIOT HEepPeJHBATbhCH Yepe3 Kpail BmaJuHbl, 00pasys AeiicTBYOULIK
HCTOYHHK, a NPH NOHHIKEHHH — HCCAKAIOT.

B kapcroBbix pailoHax Berpeuaercst OcOOBI THIT HEPHOAHYECKH
JEHCTBYIOIHX MCTOYHHKOB, KOTOPHIE HA3bIBAIOTCH  CUPOHHBIMIL
(puc. 7,2). ITonoGHble HCTOUHHKH 00PasyloTcs, KOrja KaHaJ, BBI-
BOAAIINA M3 KapcTOBOil meulepsl BoAy, nMmeer ¢opmy cudona. [Ipu
TOBLINIEHHH YPOBHSA BOJBI B Ielllepe J0 BBICOTHI BePXHEro KoJeHa
cH(oHa HCTOYHHK HAUHHAeT JeHCTBOBATH; KOrga BOAA H3 IMEllepEHl
no cudoHy BHITEUeT, HCTOUHHK MHCCAKHeT. KapcToBele HCTOYHHKH
4acTo BeTpevaioTea Ha Ypanae, B Tyasckoit m Opaosckoii o6aacTsx,
Ha Kaskase, B Kpruimy u apyrux mecrax CCCP.

JeGHT HHCXOASIMINX HCTOYHHKOB 3aBHCHT OT psifa (akTOpOB H
H3MEHSeTCs OT J0Jieil JHTPAa A0 HECKOJbKHX JEeCATKOB KyGHUeCKHX
METPOB B CEKYHIY.

Bocxodauwue ucroysuxu o6pas3yioTcss B MecTaxX BBHIXOJA Ha 3eM-
HYI0 NMOBEPXHOCTL HaNoOpPHBIX BOA. OTJHUHTENbHON HX 4YepTol sB-
JISIeTC XapakTep BBIXOAa CTPYH BOJblL, KOTOpasi, MNOAHHMASCh IO
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HANOpPOM CHH3Y, Kak Obl Gypaut, Gber kaiouom. Koraa socxonsuiniz
HCTOUHHK NpOOMBAeTCs uepe3 Necok, Ha JHe BoJOeMa 00pasyioTcs
He6oabine yray6/aeHus — KpaTephbi, H3 KOTOPHIX BBIPBIBAIOTCA XO-
pOLIO BHAHMBIE CTPYH BOIBL

Bocxoasiipe HCTOYHHKH MOTYT 00pasoBLIBATBCS MOJ AeHCTBHEM
PHPOCTATHUECKOTO JaBJeHNs], AaB/eHns rasa (Hap3aHbl) HIH BOAfA-
noro mapa (reiiseps). Boaa Bocxoasux HCTOUHMKOB 4acTO HMeeT
neyeGHoe 3HaueHHe (Hap3aH B KHcJI0BOACKe, pajloOHOBLIE BOAH B
Llxanrty6o, nerounnk Japacyn B 3abaiikanne u ap.).

PexHM NMOX3eMHB X BOJ — H3MeHEHHEe BO BpPeMeHH YPOB-
H$l, TeMIepaTyphl, XHMHUYECKOTO COCTaBa H PacXofa MOJA3eMHBIX BOJ,
NOJA BJAHSIHHEM eCTeCTBeHHHIX H HCKYCCTBeHHEIX (akTopoB. Pexum
[O/3€MHEIX BOJ ONpeIesieTcsi reojoruyeckoi 06CTAHOBKOH H KJ/H-
MATHYECKHMH YCJOBHAMH, a Take XO35HCTBEHHON IesTeJbHOCThIO-
qeJoBeka (ocyllende, OpolleHHe, CTPOHTENLCTEO MOANOPHEIX THAPO-
TEXHHYECKHX COOpPYZKeHuif, BOJOOTIHB H3 FOPHBIX BbIPAGOTOK M T.11.).

JluHaMuuecKkuil peXHM TPYHTOBHIX M apTe3MaHCKHX BOJ cyllle-
CTBEHHO pasynyeH. PeXXHM TIpyHTOBBIX BOJ, BCelleJO Onpejensercs
METeopoJornueckuMu (pakTopamMu: aTMoC(hepHBIMH OCagKaMH, TeM-
nepaTrypoil BO3Ayxa, AaBjeHHeM, HcmapeHHeM. HepasHoMepHOCTL-
HHQUIbTPALHH aTMOC(HEPHBIX OCAIKOB ABIAETCS OCHOBHOH NpPHUH-
HOH H3MeHeHHsl pekuMa TPYHTOBEIX BoA. M3meHeHus ypoBHA rpyH-
TOBHIX BOJ HaGMIOZAIOTCS He TOJBKO B TEUEHHE OJHOIO roja, HO W
B MHOTOJIETHHI MepHOI.

Komebannsa ypoBsHeil B TPEUIHHOBATHIX H 3aKaPCTOBAHHBIX MOPO-
1ax HMelT cBolo crneunduky. MakcuMa/ibHOe MOBBIIIEHHE YPOBHel
NOA3EMHbBIX BOJ BECHOH NMPOHCXOAHT GHICTPee HEemoCpeACTBEHHO B me-
PHOZ cHeroTafnus. 3HAYATEJLHOE MOBHILIEHHE YPOBHell Habaxaer-
csl TakXkKe BO BpPeMs JIETHHX H OCEHHHX LO0X/el, B TOM YHCJe H JIHB-
HeBOro XapakTepa. AMIJNTY/la TOAOBHX KoJeGaHHil MOXKeET AOCTH-
ratb 10 M u Goaee.

JlnsaMuuecKuii peXKHM apTe3naHCKHX BOJ B €CTECTBEHHBIX YCJ0-
BUSIX XapakTepusyercs OGOJBIIHM NOCTOSHCTBOM MO CPaBHEHHIO C
pexkuMoM Ge3HamopHBIX BOJ. 3HAUHTE]bHOE BIHSHHE HA PEXHM Ha-
NOPHBIX BOJ OKas3biBaeT AeATEeNbHOCTb YeJOBeKa; H3 Heap 3eMJIH
€KEero/IH0 H3BJEKAalOTCs OrPOMHBIE MacChl MOA3€MHBIX BOJ AJ5 HYKA
NHTHEBOT0, X035HCTBEHHOTO H TEXHHYECKOTO BOJOCHaGKeHus, jJeved-
HBIX leJefi, HppHrauuu, AOOLIYH XHMHYECKOrO CHIpbsl, a TaKikKe NPH
HCKYCCTBEHHOM BOJIONOHHKEHHH B CBSI3H C IIPOH3BOACTBOM CTpPOH-
TeJIbHBIX, TOPHBIX H ApPyrux paGor. Bo MHOrHX KpymHHIX ropojaax
MHpa ¢ NOMouIbio GYPOBBIX CKBaXKHH B TeUeHHE LECATKOB JIeT 3KC-
NJAyaTHPYIOTCA apTe3HancKue BOJAH, B pe3yabTaTe Yero HX YPOBHH
3HAYHTe/IbHO CHH3HJIHCL: B Mockse na 40—90 M, B JleHnHrpaze Ha
50 M, Knese Ha 60 M, B Jlonzaone Gosee uem wa 100 M, B [Tapuxe:
Ha 120 m. [Tonukenne ypoBHeilt HaGmiogaercss Ha IJOMIAAH B COTHH
KBaJpaTHHIX MeTpoB. Ha OTAeNbHBEIX MEeCTOPOXKAEHHSX MOJE3HbIX HC-
KonmaeMuX riy6uHa obe3poxusanusi aocturaer 1000 m u Godgee..
Cuuxenne ypoBHeii BJjeyeT 3a co0oif 1 H3MeHeHHe (DH3HUECKHX
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CBOHCTB, XMMHUECKOr0, ra30BOro u GakTepHaJbHOr0 COCTABA MO/~
8EMHBIX BOJI, HCUe3HOBEHHE HCTOYHHKOB, 06€3BOKHBaHHE PEK H o3ep,
H3MeHeHHe COCTOSIHHSI M CBOHCTB NMOPOJ H MHOTHE JAPYTHEe MPOLecchl,

ITpu cospanum BOAOXPAHHJIHIL HA PeKaX YPOBEHb BOABI B BOIO-
XPaHHUAHILAX 3HAYHTENbHO NpEBbLILIAET YPOBHH, OLIBIIHE B  peKax.
310 06yCJHOBAHBAET H COOTBETCTBYIOLlHE H3MEHEHHs Ha NpHJIexa-
LIHY TEPPHTOPHSIX YPOBHell MOA3eMHBIX BOJ, YTO B CBOIO OUYEpelb
NPHBOANT K H3MEHEHHIO0 HX KOJMYecTBa, YCJOBHH ABHKeHHS, (puan-
yeckuX U 0co0O0eHHO XHMHYECKHX CBOHCTB.

[IpoBesienne ropHEIX paGoT B LeJAX BHIEMKH MOJE3HBIX HCKONae:
MEIX COPOBOXKAAeTCA OTKAYKaMH H3 LIAXT OrPOMHBIX Macc Bojwul. M3
maxt. Joneukoro GacceiiHa, KOTOphle He XapaKTepH3YWOTCA 0co0oil
BOL0OOHILHOCTBIO, OTKaulBaaock B cpeanem 8,3 m3/c. Ecrectsento,
YTO OTKAYKH M3 TOPHLIX BHIPAGOTOK CYLLECTBEHHO BJHAIOT HA periM
noazeMuux BoA. B tom ke JlonGacce nHabniogaioTCs MHOTOYHC/IEH-
HBle CJaydaHn «IepechiXxaHHsg» KOJO/LEB, HaXOAALLHXCHA HepeaKko Ha
pPaccTOsAHHH MHOTHX KHJAOMETPOB OT TPaHHI[ IMAXTHBIX moJei. ITo
e oTMeyaeTcs BCIOAY, rAe BeoyTcs ropHuie paboThl.

Ilpn ao6riye MOJIe3HEIX HCKONAeMbiX HapylleHHe OOLIHX THIpO-
reoJIOTHUECKHX YCJOBHH CyIlecTBeHHO CKa3blBaeTcsl M Ha MHHepaJu-
3alMH PYAHHYHBIX (mWaxTHEX) BoA. Kak npaBmio, KHCIOTHOCTL W
arpecCHBHOCThL PYAHHYHBIX BOJ Ha MHOTHX PYAHHKax (MeAHBIX, KOJ-
YelaHHLIX H Ap.) C TEUeHHeM BpPeMeHH BO3pPacTaeT, YTO OTPHILATE/b-
HO BJHsAET HAa HAacocel, TpyOkl, peabCchl H Apyroe ofopyloBaHHE.

H3yueHue pekuma 10A3eMHBIX BOJ HMEET BaXKHOE MPaKTHYECKOE
3Hauenne, Heo6xoaumo cHcTeMaTHYecKoe H3yUeHHe pexRkuMa MoL3eM-
HEIX BOJL Ha MectopoxjeHuH. Ilosygaemele npu 31oM JaHHBlE oGpa-
6aTeiBalOTCH, HEOOXOJAHMBIE MEDONPHATHA MO OCYLIEHHI YTOo4Y-
HAIOTCS,

Knaccudbukanuua nmoa3eMHBE X BoOA [log3eMHBe BOABI
3aJjieraloT B 3eMHOii Kope B CaMBIX Pa3HOOOpPA3HLIX Te0JOrHYECKHX
ycaoBHAX. XUMHUECKHH COCTAB BOJ PasJHUHBIE, HanpaB/eHHe HX
H3YYeHHs 3aBHCHT OT Xapakrepa ucnoab3oBaHus. [ToatoMy B ocHoBy
K/naccH(HKaUHH MOTYT GBITh MOJOMKEeHBl PasjiHyHbBIe NMPH3HAKH: CIO-
co6 o6pasoBaHHs, YCJIOBHA 3ajeraHusi, THApPaBJHYECKHe CBOHCTBa,
BO3PAcT H JIHTOJOTHYECKHH COCTaB BOJOHOCHBIX MOPOJ, CTENeHb MH-
Hepa/H3all{i, COCTAB PACTBOPEHHEIX COJIEH M ra3oB H AP.

I[To ycnoBusiM 3asmeranus, UHPKYIAILHH H XapaKTepy BMelLalOLIHX
TOPHBIX TOPOJ MOJA3eMHBIe BOAB AeJATCA Ha CJAeAYIOUHe THIIBL:
1) nopossie Boawl, 3aseraoniue H LHPKYJHPYIOUIHE B TOPAX PHIXJBIX
YeTBEPTHYHBIX OTJI0KEHIH, caralouux caMylo NMOBEPXHOCTHYIO YacTh
3eMHOl KOpBI; 2) naacrogsle BOAB, 3a/eraloniine U LUHPKYJIHPYIOMIHE
B TOpax HMJIH TPELIHHAX OCAJI0YHBIX TOPHHIX MOPOA, NepeKpPhBaeMbIX
H TOACTHIAeMbIX BOJOVIOPHBIMH TOPOLAMH; 3TH BOJALl NOApasie-
JAITCA HA NOPOBO-NAACTOBbIE W TPEU{UHHO-NAACTOBbIE; 3) TPetyuH-
Hole BOABI, 3aJieraiollie W IHPKYJHPYOllHe B CKaJbHBIX (ocazou-
HbIX, MarMaTHYecKHX W MeTamMophHUYecKHX) MOPOAAX, NMPOHH3AHHBIX
PaBHOMepHOIl TPellHHoBaTOCThIO; 4) Kapcrossie 80dol, HPKYIHPYIO-
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@He B MaccHBax KapOOHATHBIX, I'HICOHOCHBIX H COJIEHOCHBIX pac-
KapCTOBAHHBIX MOPOM; O) TPewjunHHo-J%icuAbHole BOMBL, LHPKYJIHDPYIO-
LIlHE B OTJAeJIbHBIX OTKPBITHIX TEKTOHHYECKHX TpellHHaX H B 30HaX
TEKTOHHYECKHX HapylleHui. OT THNA NOJA3eMHBIX BOJ 3aBHCHT BEJH-
YHHA W PEeXHM IIPHTOKOB BOJABl B rOpHBIe BHIpaGOTKH, 0COOEHHO NpH
npophiBax.

§ 7. Bunst 3anacos U GanaHc MOA3eMHBIX BOJ

ITousitue 0 KJaccHpPHUKAUHKH 3amacoB NMOJA3EeMHB X
Bo . Ilpu pasBeake MoA3eMHBIX BOJA AJisi BOAOCHAGMKEHHS, OLEHKH
-00BOJHEHHOCTH TOPHBIX BHPAa0OTOK M pellieHHss APYrHX NpaKTHue-
‘CKHX 3a/1a4 Heo0X0JHMO AaTb KOJHYECTBEHHYIO OLEHKY 3amacos (pe-
‘cypcoB)® mojA3eMHBEIX BOJA. 3amacel (pecypcel) MOJA3eMHBIX BOJ 110
BHIaM IOAPa3JensioTCs Ha eCTeCTBeHHHIe, 3SKCIIyaTalHOHHBIE H
HCKyccTBeHHBIe [20].

Ecrecrsennsie 3anacst MPeACTaBAsIOT co6oil 06heM MOA3EMHBIX
BOJ, HAaXOAALIHXCS B MOPax H TPellHHAX BOJOHOCHOrO MJ1acTa B
CIIOKOHHOM COCTOSIHHH (TaK HasblBaeMble CTAaTHYECKHe 3amachl), H
Pacxoi ABHKYILHXCA TNOA3EMHBIX BOJ B €CTECTBEHHHIX YCJIOBHAX
(ecTecTBeHHBEIE pecypchHl HJAH AHHAMHYECKHe 3amacel), He H3MeHeH-
HBIii MCKYCCTBEHHBIMH (pakTopamH (Befo3aGopaMH, OTKAUKaMH H3
FOPHBEIX BHIPabOTOK M Jp.).

JKcnayarayuonHolmy 3anacamy corgacHo «HMHCTpyKUHH MmO mpH-
MEHeHHI0 KjacCHOHKALHMA 3KCINyaTalHOHHBIX 3aMacoB NOA3EMHBIX
BOA K MECTOPOMKIEHHAM mpecHBIX Boa» (1977 r.), HaseiBaeTcs «KO-
JHYECTBO NOA3EMHBIX BOJI B KYﬁH(-IECKHX MeTpax B CYTKH, KOTOpOE
MOKeT ObITb MOJYH4eHO PAlHOHAJbHEIMH B TEXHHKO-3KOHOMHYECKOM
‘OTHOUIEHHH BOA03a60PHBIMH COOPYIKEeHUSIMH, NMPH 3a1aHHOM pekHMe
3KCIIyaTalMH W TPH KauecTBe BOJHI, YAoBJeTBOpAouieM TpeboBa-
HHAM B TeYeHHe BCEro pacyeTHOTO CPOKa BoAOmOTpeb/eHHs». JKC-
MJIVATAIHOHHBIE 3aMackl MOA3eMHLIX BOJ TPEACTABJIAIT co00M mpo-
H3BOAHTEJNBHOCTL BOLOHOCHOTO MJacTa (MJH CHCTEMY IUIACTOB), CIO-
COGHOTO B TeueHHe JJIHTEJIbHOTO BPeMeHH [PH BoA00TOOpe aaBaTh
HeH3MeHHOe KOJHYECTBO BOABI HYKHOTO KayecTBa. JKCIUIyaTalHOH-
HblE 3amachl Onpefe/sioTcs MyTeM IPOBEAeHHS OMBLITHO-(HILTPA-
IHOHHBIX HCCJeloBaHuid H yTBepxkaatoTces locyrapcrsenHoil KOMHC-
cHeil o 3anacam noJiesHsix HekonaeMbix (I'K3).

Meroasl MmojcyeTa eCTeCTBEHHBIX M IKCIIYATAIHOHHEIX 3aIacoB
(pecypcoB) TMOA3EMHBIX BOJX M3JIOXKEHBI B CHELHAJBHOI JHTepaType
13, 13, 20 u mp.].

Hcekyccreennovie 3anacel 006pasylOTCs 3a CUET MOMOJHEHHS MOA-
3eMHBIX BOJ MOBEDXHOCTHBIM TTyTeM BO3BEJEHHSI CMElHAJbHBIX THI-
POTeXHHYECKHX COODPYIKEeHHH, MOTVIOAOUIMX CKBAXKHH, KaHas, Qpuin-
TpauHOHHBIX OacceiliHOB H NmyTeM 3aAePKKH H mepepacnpeneneHHs

* B nonATHe «pecypchi» HEKOTOpPLIE ABTOPH BKJAANLIBAIOT CMBLIC] 0 B0300HOB-
JISeMOCTH NMOJ3EMHBIX BOJ B mpolecce HX oTGopa.

30



NOBEPXHOCTHOrO crToka. CoopyiKeHns: s HCKYCCTBEHHOTO MOMOJHe-
HHS 3aMacoB MOA3EMHEIX BOJ C NMPHIETAOMIHM K HUM YUaCTKOM TH-
TaHWsl BOJOHOCHOTO TOPH3OHTA Ha3HBAlOT HHOraa <«habGpukaMu»
MOA3EMHBX BOI.

[TonsitTue o 6anance nmoa3eMHu X BO A [lTox 6Ganancom
NOA3eMHBIX BOJ Kakoro-iuGo pailona NOHHMAaeTcs CJAOMXKHBIH npH-
PONHBEIH TIpollecC HX NMHTAHHA H PAcXOAOBAaHHA 3a ONpeleseHHbIi
NPOMEXKYTOK BpeMeHH, 0OYyCJOBJIHBAaeMblif ecTecTBEHHBIMH (akTo-
paMu M Xo3siicTBEHHOH HesiTeqbLHOCTbIO yesqoBeka. Onpenenenne Ga-
Janca noJ3eMHBIX BOZ mpejcTasgasier coboit 10BOJLHO CJIO0KHYIO 3a-
Aauy H OGosiee wanm MeHee 0OOCHOBAHHO pelnaeTcsl NyTeM IpoBeje-
HHs KoMIulekca HaOJ10eHHH 3a BeJHYHHOR HH(HALTpAlHH aTMoC-
(hepHHIX 0CaJKOB, HCIAPEHHEM MOA3eMHBEIX BOJ, NMOJA3eMHEIM CTOKOM
H JPYTHMH NPHXOAHBIMH H PACXOAHHIMH COCTaBJAAIOLINMH Gananca
noaseMHBX BoA. OnHOBpeMeHHO ompejenseTcs W coneBoil Gamanc
N0/I3eMHHEIX BOJ 33 TOT XKe NepHOjA BpeMeHH.

[na onpeneneHHsi BOAHOTO U cojieBoro GasjaHca NMOJA3eMHBIX BOJL
NPOBOAATCA IJHTeIbHEIE HAGIIO€HH Ha CHelnalbHO 060pYyHOBaH-
HbIX CTALHOHAPHBIX THAPOTeOJIOTHUECKHX CTAHIHAX, YTO Ad4eT BO3-
MOXKHOCTb XOPOIIO TO3HAaTh H3yuaeMblil pafioH B MeTeOopOJioruye-
CKOM, THAPOJIOTHYECKOM H JPYTHX OTHOLIEHHAX.

Mertonsl pacuera 6GanaHca NOIA3eMHBIX BOJ H3JI0XKeHH B cre-
uHaabHON sautepatype [13, 20 u ap.].

3HaHue 6asaHca MOJ3eMHBIX BOJ, PACIPOCTPAHEHHHIX HA TOH HJIH
HHOIl TEppPHTOPHH, MO3BoJseT HaubGosee OOOCHOBAHHO pellaTh BOI-
pochl 0OGBOAHEHHOCTH KapbepoB, WIAXT M PYAHHKOB, YCTaHaB/JIHBATH
NIPOH3BOAHTENLHOCTL BOA03a6OpPOB, COOpPYXaeMblXx Aaf BogocHab-
JKEHHS, H pellaTh APYTHe THAPOTeoJoTHYecKHe 3a1ayH.

I'naBa 4

COCTAB, CBOMCTBA MOJ3EMHBIX U PYIHHYHBIX BOJ
H OLLEHKA HMX KAYECTBA

§ 8. ®Pu3uyecKkHe CBOHCTBA, XHMHYECKMIl
H DAKTEPHAJbHBIN COCTAR MOA3EMHBIX BOJ,

Pusnueckne cBoficTBa. K dusuueckum cpoiicTBaM mopseM-
HBIX BOJ OTHOCSITCHA: TeMNepaTtypa, lBeT, NPo3payHoCTb BKYC, 3amnax
H 3/IeKTPONPOBOLHOCTD.

Temneparypa noj3eMHBIX BOJ H3MEHSETCS B LIHPOKHX Tpesesax.
Kak mpasnyio, B nmiatdopMeHHBIX 061acTX OHA YBeJHUHBAETCH C
rayGunofi. B BHICOKOropHbIX paiionax u B 06JacTH pacrnpocrpaHe-
HHUsl MHOTOJICTHel Mep3JIOThHl TeMIeparypa MNOJ3eMHBIX BOJ HH3Kas;
B JI0C/IelHeM CJyude BLICOKOMHHEPATH30BAHHbIE BOJEI MECTAMH HMe-
10T jgaxe oTpHIlaTeabHylo Temnepatypy (—5°C u umxke). B paiio-
Hax MoJI0Joif BYJKaHHYECKONl NeATeJbHOCTH, a TaKKe B MecTax
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.BuxofioB reiizepoB (Kamuarka, Mcnanaus, Amepuka u ap.) Temme-

patypa Boabl MHorla npesnimaer 120° C. Temnepatypa HerayGoko
3ajieralolllnX MOJA3eMHBIX BOJ B CpeAHHX MIHpPOTax OOLIUHO H3Me-
Hsaercs B npefenax 5—12° C u o6ycaoBauBaeTcsi MECTHBIMH KJIHMa-
THYECKHMH (B OCHOBHOM) H THJIPOTe0JIOTHYECKHMH YCJIOBHSIMH.

Ilser noa3eMHBIX BOJ| 3aBHCHT OT HMEIOLIHXCH B HHX MexaHHye-
CKHX H KOJJIOMIHBIX npuMeceil. JKearosartelii u GypoBaThlii 1Ber
BOJe MPHAAIOT OpPraHHYecKHe NPHMeCH; 3aKHUCHBIE COEIHHEHHA Ke-
Jie3a M CepOBOJOPOA JAl0T 3€JIeHOBATO-TONy6YyI0 oKpacky. O6buHO
TI0I3eMHEIE BOJABl GeCIBETHH.

IlpospaunocTo MOA3eMHBIX BOA 3aBHCHT OT COJAepXaHHA B HHX
MeXaHHYeCKHX NpHMeceil M opraHuveckux Bemiects. [lpo3paunoctb
onpejedloT NPH NOMOIIH UHJHHAPA, KOTOPHIH CTAaBAT Ha CIeLH-
AJbHBIH WPH(T, MOc/ae 4ero yepes KpaH BBIMYCKAKOT BOAY M3 IIH-
JIHHApA L0 Tex Mop, NOKa 4yepe3 OCTABLIMHCHA CJOH BOABI He CTaHeT
SICHO YHTaTbcA Wpu(T. Bhicora ocraBuwerocs cron6a BOAB B CaH-
THMETPax M ONpeJeJsierT CTeleHb Mpo3pauHocTH BoAbl. [loazeMHble
BOJAB OOBIYHO He COJAEpIKAT B3BEIUEHHBIX YACTHL H HMEIOT mpo3pad-
HOcTh Bhime 30 oM.

Bryc mopseMHO# BOJe NPHAAIOT PacTBOPEHHBIe MHHEpaJIbHbIE Be-
1ecTBa, rasbl U NMpHMecH. XJOPHCTHIH HATpPHil MpHIaeT BOAe coJe-
HBI BKyC, CyJb(aTe Marius — ropbKHH, COJH IKeJe3a — TepNnKHH,
OpraHuyecKHe BelllecTBa — CJaJKOBAThil, THAPOKapOOHATH KaJbIlus
H MarHms, a Takxe cBobomHas YrJeKHC/IOTA — NPHATHBIN, OCBe-
Kaomuii. Bkyc onpenensiercs B Bojge, mogorperoir ao 20—30°C.
«Crnenyer MMeTb B BHJAY, 4TO BKYCOBble OIIyIIeHHSI CYOBEKTHBHHL

3anaxa nop3eMHble BoAbl 0OBIYHO He HMeloT. OaHako HHOrza
BCTPEYalOTCA BOAB C 3aMaxoM TYXJAHIX sinl (cepoBogopon), «6osot-
HBIM», THHJOCTHBIM, ¢ 3anaxoM mJjecedu H Ap. [lutheBas Bojaa He
JoJXHA HMeTh 3amaxa. [asi TOYHOro omnpejeseHHs 3anaxa BOAY
nojorpesaiot o 10 50—60° C.

Baaromaps comepKaHHIO B BOJe PACTBOPEHHBIX BeIIECTB — Ka-
THOHOB M AHHOHOB, HA3BIBAEMBIX 3.1€KTPOAUTAMU, — TMOJ3€MHBIM BO-
JaM [OpHCylla 3aexTponposodnocTs. BeawunHa ee HaXOAHTCA B
CJ0KHOH 3aBHCHMOCTH OT KOHUEHTPALHH pPACTBOPEHHBIX BellecTB,
HX BaJIEHTHOCTH M TeMmeparypbl. BejHunHa 3JeKTPONPOBOAHOCTH
JldaeT BO3MOXKHOCTB CyAHTb 00 o0mleil MHHepaJH3aUH{ I03eMHbIX
BOA. DJEKTPONMPOBOAHOCTL MpPeCHHX BOA KoJebjercs B mpejesax
33-10°—1,3-10— Om.

XHMHUecKHI cocTaB moA3eMHB X Bo A B npupoaunix
Bojax o6HApyXKeHO B pacTBOpeHHOM BHIe CBhille 80 sneMeHTOB Te-
pHoauyeckolt cucteMsl Mengeneesa. CuaefoBarTenbHo, I10A3eMHbIE
BOIB ABASIOTCA NPUPOAHBIMH pacTBopaMu. HauGonee mupoko pac-
npoctpanensl B mpupoansix Bogax: Cl, S, C, Si, N, O, H, K, Na,
Mg, Ca, Fe, Al; apyrue sJeMeHTH BCTPEYaiOTCA pexke M OGLIYHO B
He6oJbIMHX KOJHYECTBAX.

OnpegeneHne XHMHYECKOro COCTaBa MOA3EMHBIX BOJ HMeeT 60Jb-
iloe 3Hayenuwe, PyKOBOJACTBYfiICh CYLIECTBYIOIIHMH HOPMAaTHBAMH,
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npaKTHYeCKas OLEHKa TNMOA3EMHBIX BOA (AJs BOAOCHAGKEHHS, mpH
CTPOHTE/ILCTBE, B TOPHOM Jlesle, JISl OPOLIEHHST H APYrHX LeJei)
MoKeT ObITh caMOif pas/HYHOI.

CpoiicTBa NMOA3eMHBIX BOJA ONPEAeSIOTCS KOJHYECTBOM H COOT-
HOLUEHHEM CO/epKallluXcsi B HHX B PacTBOPEHHOM BHJle COJiel, mpH-
CYTCTBYIOIIHX B BOJe B BHIEe HOHOB — KATHOHOB M aHHOHOB. Hamn-
HoJblllee NPaKTHYECKOE 3HAUEHHE MMEIOT CjeAylouiHe: KaTHOHB H,
K+, Mg?*, Ca%t, Fe?t, Mn?+; annonst OH-, Cl-, SO;™, HCO3,
B MoJsekyaspHOM H KOJJIOHJAHOM COCTOSIHHH NMOYTH BO BCeX BOJax
colepKaTci OpraHHdeckKHe BemlecTBa H  Koyutouabl: SiOq-n H.0,
Fe;03-n Hy0, AlsO3-nHyO n ap. B Mosneky/asipHOM BHAe B MOA3eM-
HBIX Bolax cofepxarcs rassl COz, CHs, Oz, No, HoS u np.

B coctaB npHpoOAHBLIX BOJ BXOAAT MOYTH BCE H3BECTHHIE Pajio-
AKTHBHBIE 3JeMEHTH, HO MpaKTHYecKoe 3HauyeHHe NMpHOOpesH BOMHI,
cojlepxKallie ypaH, pajguit H pajgoH. PaanoakTHBHBE MOJ3eMHEE
BO/bl IIHPOKO HCNOJAL3YIOTCA B 0aibHEOJOTHH H NMPH MOHCKax pas-
JIHUHBIX TOJIE3HBIX HCKONaeMBbIX.

Peakyus soder. as npaBHiabHOTO ONpeAeJeHHs XHMHYECKOro
€OCTaBa MOJA3eMHBIX BOJ HYMKHO 3HATh KOHLEHTPALHIO BOAOPOAHBIX
HOHOB, HJIH TAaK Ha3bIBAEMYIO GKTUBHYIO peakyuro 600bl, KOJHYECT-
BeHHO BbipaxkaeMyio BejuuuHoit pH, Kotopas npexpcraBasier coboit
JleCATHYHBIH Jlorapu(m KOHIEHTpPallul HOHOB BOAOpOAa (ToYyHee, HX
aKTHBHOCTb), B3ATHI C MOJoXKHTedbHHIM 3Hakom: pH=Ilg(Ht).
3HaTh 3Ty BeJHYHHY HeoOXOAMMO 1Jas pelleHHs psjfia TeopeTHue-
CKHX W NPAKTHYECKHX BONPOCOB (OlLleHKa arpecCHBHOCTH TOA3eM-
HbIX BOJ, HX Koppoaupyiouleil cnoco6xoctH u ap.). Ilpu Temnepa-
Type 22°C B uHcTO#l BoJe coiepiKaHHE BOJOPOLHBIX H THAPOKCHJIL-
HLIX HOHOB paBHO (moposub) 1077, caemoBarenbHo, Ans HeHTpalb-
Heix Box pH=7, npu pH>7 Boma nMeer uWleq04HYID peakLHIO, a
npu pH<7 —xkucayio. Ilo Bennuunne pH Boanl gensTcs Ha BechbMa
kucasle (pH<5), kncane (pH=5—<7), uefirpansusie (pH=7),
utentounsie (pH>7—9) u Bricokouwesounsie (pH>9). [loxszemnsuie
BOJALI HMeloT caabolle/oyHyl0 peakuHio. Boanl cyabdHAHBIX H 0CO-
GeHHO KOJUeIAHHBIX M KaMeHHOVYrOJIbHBIX MEeCTOPOMKAeHHH OO6bIUHO
. KHC/IBIe M BECbMa KHCJBIE.

Omnpenensitb KOHUEHTPALHIO BOLOPOAHBIX HOHOB HeOOXOIHMO
Ha Mecre B3aTHS npo6 Bojabl. HaunGosee pacnpocrpaneHHHIH cnocob
onpejieJieHns — KOJOPHMeTpPHUECKHil, OCHOBAHHBIH Ha CBOHCTBe HH-
JIMKATOPOB MEHSATh CBOIO OKPACKY B 3aBHCHMOCTH OT KOHUEHTPaUHH
BO/JI0POJHEIX HOHOB,

B nosieBLIX YCJAOBHAX YacTO TMOJb3YIOTCH JaKMycoBoH Gymaroi,
KOTOpas NpPH CMayHBaHHH BOAOH ¢ HefiTpaJbHOil peakuued He Me-
d5eT cBoH (PHOJETOBBIl OTTEHOK, B KHCJOH Boje npuHoGperaer Kpac-
HBHII OBeT, B LEJOYHOH — cHHHH. MoxHO mnoJdb3oBaThed TaKXKe
merunopamkeMm., Ofna-1Be Kanuu ero, AoGasiennsle K 50 cm® Boawl,
NPHAAIOT BOJe OKPacKy npH HefiTpaabHOH peakildH OpPaHIKEBO-
KPacHylo, NpH KHCJOH — pO30BaTO-KpacHylo H MpH IIeJOYHOH —
HKENTYIO.

9 3ax. 690 33



Bakrepuaapuwii coctaB mnojas3eMHHX Boja He
TOJILKO B TNOBEPXHOCTHHIX BOJlax, HO H B MOJA3EMHBIX, 0COOEHHO He-
riay0oKo 3ajeraloliHx TIPYHTOBLIX BOAAX, HMeWIHX coobuleHHe ¢
NOBEPXHOCTHBIMH, BCTpeualTesi pasianunbie Gakrepuu. Cpean Gak-
TepHit ecTh Ge3ppejHbie 1Js 370pOBLS uejoBeKa H GojesHersBop-
Hble, ABJSIOUIHECH BO3OYAMTeNSAMH JH3eHTepHH, OpIOWHOro THa,
XoJlepbl M APYrHX ¥KeayaouHblx saboseBauuii. Ilokasarenem Oak-
TepPHAJbHOH 3arps3HeHHOCTH BOJbLl CJAYKHT KHUIeYHasds najouka
Koan. Ilanouka kKosam cama no cebe Ge3ppeiHa, HO ee NPHCYTCT-
BHe YyKasbiBaeT Ha Haauuue GosesnetBopHulx Oakrtepuit. ITpucyr-
CTBHe B IHTLEBOH BOJe aMMHaKa H a30THOH KHCJOTH yKasblBaer
Ha (eKaiabHyl0 3arpA3HEHHOCTb, YTO COBEPUIEHHO HELOMYCTHMO.

IpynToBble BOAL 4acTo cojepxkar 6GoJblioe KOJHYECTBO Opra-
HHYECKHX BeUleCTB AKHBOTHOTO H PACTHTEJLHOrO ﬂpOHCKO}KILEHHﬂ,.
4TO CJAYAKHT NoKasaTedeM uX 3arpasHenus. CyAHTb 0 KoJHYecTBe
OPraHHYeCKHX BellecTB B BOJE MOXKHO 110 KOJHYECTBY KHCJIOPOAA,
pacxoayemMoro Ha HX OKHcJeHHe. XJIOP OPraHHY4ecKoro npoHCX0M-
JleHHSI MOXKeT Monajarh B TPYHTOBBIE BOALI BMECTE CO CTOYHBIMH
BoJaMH H (ekaabHbiMH oTOpocamu. Ero nanuune B Bofe Tpebyer
TIIATEJBbHOI0 H3y4YeHHS.

Munepanuszanua nmojA3eMHBX BOA Jaa OUeHKR
KayecTBa BOJLI NPOM3BOAAT HEKOTOPOe KOJIHYECTBO TOJIHBIX XHMH-
YeCKHX aHaJIM30B, COCTAB KOTOPBIX ONpefefAeTcs LeJeBLIM HasHa-
yeHHeM BOJAB. B MaccoBoM KoJiM4ecTBe NPOH3BOAAT COKPaLleHHEIE
XAMHYECKHe aHaJu3bl ¢ ONpejeseHHeM COjep:Kauus TpeX aHHOHOB
Cl-, SO3i, HCO3 wu rtpex katnoHoB Ca?+t, Mg?* u Nat+Kt.
Omnpepneasiiorcs u3ndeckHe CBOWCTBA, CBOOOJAHAS M arpeccHBHas
YIVIEKHCJIOTA, KeCTKOCTh U 0011as MuHepaJH3alus.

XHMHYECKHH COCTAB BO/IbI BHIpAKAETCS B HOHHOH (OpMe KOJH-
4YeCTBOM TOrO HJIH HMHOTO HOHA B MM/IJHrpamMMax Ha JHTP BOIHI,
a TakKxe B MH/IHTPAMM-3KBHBAJIEHTHOH H 3KBHBAJeHT-IPOLEHT-
Hoit (opmax. [lns mepeBoja B MHAJHIPAMM-3KBHBaJeHTHYIO ¢op-
My Halo KOJIHYECTBO HOHOB Kaykaoro sJjaemenra (B Mr/a) pasge-
JHUThL Ha €ro SKBHBAJEHTHYI0 Maccy (aTOMHas Macca 3JeMeHTa,
jejeHHas Ha BaJjentHocth). Tak, 460 mr/n Nat coorBercrByer
460 : 23=20 moasam Na, a 240 wmr/a SO:~ cocraaser 240 : 48=
=5,0 moneit SO, DKBHBaJeHTH HOHOB BHIPAXKalT Takike B PO~
IIeHTaX OT CYMMbl aHHOHOB H KaTHOHOB, TPHHHMaa KamIyi0 CYMMy
aHHoOHOB M KaTHoHOB 3a 50, pexe 3a 100%. A

[lo npeobaanalouleMy aHHOHY BOJB JE@NATCA Ha OCHOBHHE
Kaaccel: ruppokapbonartusie, cydabdaTHble, XJOpHAHLIE H  BOIABI
caoxHOro cocraBa. Kaxawlit Kaacc nojapasfensercs no npeobia-
JaiollieMy KaTHOHY Ha MOJKJacchl: HATPHeBble, KaJjlbllHeBbie, Mar-
HHEBbie HJH CMellaHHble (HaTpHeBO-KaJjbllHeBble W T.IL).

Obwas muneparusayus 600vl BbIPAXKaercsi CyMMOil COJlepiKa-
OIHXCS B HEH XHMHUECKHX 3JIEMEHTOB, HX coeJlHHeHHil W TIasos.
Ona oueHuBaercs MO CYXOMY HJAH IVIOTHOMY OCTaTky, KOTOpPHIfk
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f101y4aeTcs Iocje BbLIIAPDHBAHHA BOJAB NpH Temneparype 105—
110°C, u BHIpaaercss B MHJUIHTpaMMax HJH IpaMmax Ha JIHTP.
[To crenenn MuHepanH3auuu BOJbI PasfeNsiOTCs Ha:

NpecHsle NpH CyXOM OCTaTKe <1 r/n

¢1a6oconoHoBaTHIe 1—5 r/a
COJIOHOBaTHE -+ » » » 5—10 r/xn
coJleHble » » » 10—50 r/a
paccodist » » » >50 r/n

XecTtkocTh BOAB—ocoboe ee KauectBo, obyc/os/elHoe
ampucyrcrBuem nonoB Ca** u Mg?t. )KecrkocTh NOA3eMHBIX BOJ
uMeer GoJblIOe 3HAUCHIE NMPH HX OIEHKe AJsl NPAaKTHYECKOTO HC-
noab3oBaHus. KecTkas Boga naoxo B3MBUIHBAeTCs, JaeT HaKHIb
B [APOBBIX KOTJIAaxX (YTO yMEHbIIAeT MX TEeIJIONPOBOAHOCTL, TPH-
BOAUT K Iepepacxoay TOIJIHBA H MOJKET BbI3BaTb aBapHiO) H B
nocyne, BCHEHHBAeTCs, B JKECTKOH BOJe MelJleHHee pa3BapHBa-
I0TCH OBOLLH, MACO, Kpyna H Apyrue npoayKThL

Pasnnuaior obuwyio acectkocrs, 00YCIOBJAEHHYID COAepiKaHHEM
B Bojle Bcex cojeit Kanapuus u Maruua: Ca(HCO;3)s, Mg(HCO;3).,
CaS04, MgS0,, CaCly, MgCly; xapGoxaTHylo, HIH BPEMEHHYIO,
o0yc/OBJIeHHY0 HajduuueM B Bope Oukapbonaroe (coseit HCO;)
KaJbLUS H Maruusi, yjaajseMblX [pPH KHIOSYeHHH BCJIEICTBHE HX
paspyleHHs W nepexoja B caabopacTBOpHMble KapOoHAThl, Bbina-
Jaiouie B 0CaJ0K; HekapbOHATHYI0, WJIH NOCTOAHHYIO, OCTAIOILYIO-
sl B BOJe mocse yaajieHus GuKapOoHATOB, paBHYIO oOLIeH MHHYC
kapboHaTHas.

B nacrosmee spems B CCCP cornacio 'OCT 2874—73 xecr-
KOCTb BOJABI BbIpaxkaioT B MHJAHrpaMMm-skBuBaJsentax Ca?t m Mg?*t
Ha 1 a Boawl; 1 Mr-3kB coorsercrByer cofepxmanuio 20,04 wmr/a
Ca?t nan 12,16 mr/a Mg+,

JKecTKoCTs MPHPOAHBIX BOA KojeGJeTcsi OT HECKOJbKHX MHJ-
JHTPAMM-3KBUBAJIEHTOB [0 JAECATKOB; B OAHOM H TOM JKe BOJO-
HCTOYHHKE JKECTKOCTh HeoJlHHaKoBas B pasneie BpeMeHa ronaa. [lpu
JKECTKOCTH MeHee 3 Mr-3KB BOJAY Ha3bIBAlOT MArKoil, ot 3 g0 6 —
YyMepeHHO KecTKoil, oT 6 g0 9—xecTkoit u Oosee 9— oueHb
JKeCTKOH.

3arpA3HeHHOCTh BOJAHK OpPTaHHUYECKHMH Belle-
crBamMu. HanGoapluas 3arps3HeHHOCTb OpraHUYeCKHMH  Bellle-
cTBamMH HabJiofaercsi B PYHTOBLIX BOJAX Ha yduacTKax, rje c¢ mno-
BEPXHOCTH (DHIABTPYIOTCA BOJBI, COAEpIKalllie OpraHHvecKHe Berle-
CTBA PACTHTENBHOrO HJH JKHBOTHOTO NpOHCXOMKAeHns: B 3aboo-
YyeHHBLIX paifioHax, Ha peuHbBIX TNofiMax, ocobeHHO B MecTax pacro-
JOKEHHST MKUBOTHOBOJUECKHX (DepM, BHIrpeOHBIX sM W T.IL

OpraHHYecKHEe BellecTBa PACTHTEJNbHOTO MPOHCXOMKIAEHHA MOpPH-
JlaloT BOJIe XKeJToBaThiil 1Ber. Takas Boaa o0jagaerT HEMpPHATHBIM
BKYCOM H 3amaxoM H, XOTsl BPeJIHOro BJHAHHA Ha OpraHiaM ue-
JOBeKa He OKa3blBaeT, He MoxerT OblTh peKoMeHjoBaHa A
NHTLEBRIX HYHL.
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Opraunueckre BeIleCTBA JKHBOTHOrO TPOHCXOMAEHHS  MOYTH
BCeraa SBJAAIOTCA MNOKa3aTeJsAMH BO3MOMKHOrO GakTepHaJlbHOTO
3apa)KeHHsl NoJA3eMHBIX BOA.

Insi nuTaHHs TApPOBBLIX KOTJOB HE MOTYT OLITh HCNOJb3OBAHLL
BOJLI, Gorarble OpraiHYecKHMMH BellleCTBaMH.

lMousitTHe 0 mNpepeJNbHO JAONYCTHMBIX KOHI[eHT-
paunax seuiects B Boae (IIIK). TOCT 2874—73 ompe-
JdeJHJ JoTycKaeMmble HOPMbI JIJ1s BellecTB, BCTPeYaeMbIX B IPHPOLL-
HOH (MOBepXHOCTHOH M MNoA3eMHO) Boje, mMojaBaeMoil mnorpeGu-
TeJsIM B KayecTBe NHTbeBol. JlonycTHMble KOHUEHTpPAalHH B BOAE
BEILleCTB, NPEeHMYIUEeCTBEHHO BCTPEUAaeMBbIX B NPHPOAHBIX BOXAX HJIW
pobGasasieMblx B npotecce o6paboTkH, a TakKe NOSBJSONIMECT B
pesyabrate  OBITOBOrO, NPOMBIIIJIEHHOTO H  CeJlbCKOXO03#CT-
BEHHOTr0 3arpsisHeHHs, He MIOJIKHLI [pPEBLIIATH YCTAHOBJEHHHIX
FOCT 2874—73, t.e. npeieibHO MONYCTHMBIX  KOHILEHTPALHH
(IIK).

[Ipn obHapy:xKeHHM B BOJE HECKOJbLKHX, ykaszauHex B ['OCT
BellleCTB CyMMa KOHILEHTpalHil, BupaKeHHas B NOJAAX OT MAaKCH-
MaJbHHIX JONYCTHMBIX KOHIEHTPAlMii KaMJIoro BellecTBa B OT-
IeJbHOCTH, He f0/KHA ObTh Boaee 1.

[TonssTne o OGHoOJOrHYeckKoM mnoTpebGaeHHH BO-
no#t Kucaopoma (BIIKs). Hapaay ¢ npegeabHo-gomycTHMBI-
MH KOHIIEHTPaLHsiIMH XHMHUECKHX BellecTB M cojepmanus Oakre-
pHii KOJIH cyllecTBeHHOe 3HAYeHHe HMeeT HaJiiuyHe B BOJe TaKoro
KOJIHUECTBA - KHCJIOPOJa, TNPH KOTOPOM MOMKET INPOHCXOAHTh Gak-
TepHaJbHOEe CAMOOYHIIEHHE CTOYHBIX BOJ, NPOHCXOAMT MpOLece
pacmaja OpraHH4YecKHX BelllecTB B cOpachiBaeMblX CTOUHBIX BOAax.
IIpaBusa oxpaHbl NOBEPXHOCTHBLIX BOX OT 3arps3HeHus CTOMHLIMH
BOJlaMH TIpeflyCMaTpHBAIOT, UTO B BOJe BOJOTOKOB H BOLOEMOB
PACTBOPEHHOTO KHCJOpPOAA JOMKHO ObiTh He MeHee 4 Mr/a. [loa-
Has OHoJorHueckas noTpebHOCTL BOJALI BOAOEMOB M BOJOTOKOB B
KHcaopone mpu teMmnepatype 20°C B mecrax 3a6opa H3 HHX BOJRD
aasi BopocHaGxKeHust He joJikHa mnpesbimath 3 Mmr/a (BITK;<C3)
H 6 Mr/n— B MecTax KynaHus.

§ 9. HopMbl OLlEHKH KauecTBa BOJBI AJ MUTLEBOTO,
X03fHCTBEHHO-OBITOBOTO H TEXHHYCCKOTO
BOAOCHAGKeHUs

OneHkKka KauecTBa BOJB AJ5% THHTbEeBH X H X035i-
cTBeHHO-6HTOBH X Heuseil IlutheBas Bogma po/kHa OBITH
OecuBeTHOH, Mpo3pauyHoii, HMeTh TeMmnepatypy ot 4 no 15°C, He
HMeTb HeNpHATHOrO BKyca H 3anaxa, He colepxaTb Goje3HeTBOp-
HEIX GakTepHil, coneil TAKeJIbLIX MeTaJl10B.

[Tpu BeiGOpe M OlEHKe BOAL HCTOMHMKA LEHTPAJH30BaHHOTO
X0351CTBEHHO-TIHTLEBOTO BOAOCHAGIKEHHSA TOJB3YIOTCSL TFOCYAdapCr-
BenusiMu crauaapramn (FOCT 2874—74 wu mp.). Cyxoit ocratok
B Boze He josuKeH npepnmats 1000 mr/a. CyasdartoB A0KHO
Oonte Menbite 500 mr/a n xmopuaos — a0 350 mr/a. Boamoknocts
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MOBLILIEHHSI CYXOr0 OCTaTKa M NpejesibHOe cojepKanue cyibhaTos
H XJOPH/OB YCTaHABJHBAIOTCS OPraHaMH TOCY/apCTBeHHOl cauu-
TAapHOil HHCHEKUHH B 3aBHCHMOCTH OT MECTHLIX ycjoBHH. O6mias
HKeCTKOCTh BOABI J0J3KHAa ObITh He CBBIlE 7 Mr-3KB H B HCKJIIO-
UHTEeNbHBIX clyyanx He Gosee 14 mr-sks. Ilpu Goablieil KecTKocTH
BOJY cJelyeT ymAruath. B oTaenbHblX paiioHax, HalpuMep B CYXHX
crensx Cepepnoro KaBkasa W YKpauHbl, 13-3a OTCYTCTBHSA Jyulliej
BO/bl HCHNOJb3YIOT BOAY € CyXHM ocrtaTkoM po 1500—2500 wmr/a,
xsaopa jo 450—600 wmr/a, cyaspatos go 300—500 mr/n u ¢ xKect-
KocTbio 10—14 wmr-3kB.

CoBeplueHHO He J[OMyCKaeTcsi B NHTbEBOH BOJE TNPHCYTCTBHE
aMMHaKa H a30THCTOM KHCJOTH, YKasbBaOUIHX Ha 3arpsisHeHHe
BOJIBl MPOAYKTAMH Pa3OKeHHS OPraHHYeCKHX BeLIeCTB.

[TutoeBast Boja, nmofaBaeMas 6e3 OYHCTKH, MOXET COAepkKaTh
(8 mr/n): cBuuua ue Goaee 0,1, muimbska— 0,05, ¢ropa— 1,5,
Menn — 1, uunka — 5, xeneza — 0,3, 6e3 cael0B APYTHX SALOBHTHIX
BEIIIECTB.

B Bozme no/KHB OTcyTcTBOBaTh OakTepuu OprowHoro THoa,
XoJnepel, H Au3eHTepuu. Hanmuyue KuueyHoil MaNo4YKH KOJH yKasbl-
BaeT Ha TO, YTO B BOJYy MNOMaJH KaHaJH3alHOHHbE CTOKH, B CO-
CTaBe KOTOPHIX MOryT 6biTh H OoJle3HeTBOpHHEe GakTepHH. 3arpss-
HEHHOCTb BOJBI OLEHMBAETCH BEJWYHHOH KOAU-TUTPA, TPECTaB-
Jasiomlell o6beM BOJAB B KyGHYeCKMX CaHTHMeTpax, B KOTOPOM
COJepIKHTCA OJAHA KHIIeYHasi maJjouka. J[as BOJONPOBOLOB, INO-
JalomuX BoAay 6e3 O4HMCTKH, jomyckaercss Koau-tHtp 300 cm?® n
6oaee. B nocaennee spems B CCCP GakrepHalibHYI0 UHCTOTY BOJbI
NPHHATO OLEHHBATb KOJH-HHIEKCOM, BHIPaXKaIOUIHM KOJHUECTBO
Kulleudslx najouek B 1 s Boawl; mo FOCT 2874—73 Koau-HHIEKC
He JO0JIZKeH NPeBbIAaTh 3.

Oyenka Kxawecréa rexnudeckoil 6odsl. Kaxuoe NpoH3BOACTBO
(GymazKHOe, KOHCepBHOEe, KOXKEeBeHHOe M Jp.) TpelbaB/sfeT CBOH
TpebOBaHHA K BOJE, C YUeTOM KOTOPBIX H JaeTcs OLeHKa ee TIPH-
rosnocTH. O6BUHO BojAa AN NPOMBINLIEHHBIX leJel 1oakHa 6uiTh
npospauHoii, GeciBeTHoil, 6e3 3anaxa M MO BO3MOXKHOCTH MATKOH.

Bozxa, maymas Ha nurtanue MapoBHIX KOTJIOB, OLEHHBAETCH HA-
Kuneo6pasoBaHueM, BCIEHMBaHHEM M KOPpO3Hell CTeHOK KOTJaa,
BBIYHCJASIEMBIMH 110 (hopMyJiaM, MpHBEeIEHHLIM B CIPABOYHHKAx H
crneuuanbHoit Jgureparype. Jlis NHTaHHA KOTJOB Boja  J0JIKHA
HMeThb Cyxoil ocraTok He Gonee 300 mr/m, copepxaTh XJopa Me-
Hee 200 Mr/n, arpeccHBHasi KHCJIOTAa AOJXKHA OTCYTCTBOBATH, ¥KecT-
KocTh ObiTh MeHee 1,8 Mr-sks [Aas  TPYAHOOUHILAEMBIX H
3 Mr-sKB— /1 JerKOOYHIlaeMbIX KOTJIOB H VIOBJETBOPATH HEKO-
TopuIM ApyruMm TtpebGoBanuaM. Ocobo BhicokHe TpeboBaHHA Mpelb-
ABJSIOT K BoOje, MAYIIeHl Ha NHTaHHe COBpPeMEHHBIX NapoBbLIX KOT-
JIOB, BLIPabaTHIBAIOIIHX NApP BLICOKHX MapaMeTpoB.

Aepeccustocty 8006l nO OTHOWEHUNO K OeTOHy U MeTAAAaM.
[Toxzemuble M NOBEPXHOCTHHIE BOALI MOTYT OBITh arpecCHBHBIMH MO
OTHOWICHHIO K OeToHy H MerajnaM. Pasanuaior yriekHcaylo, cyiib-
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datnyio, OGIIEKHCJIOTHYIO, MarHesHaibHyl0, KHCJIOPOAHYIO arpec-
CHI M arpeccHBHOCTD BbILLEJNAUHBAHNS.

Veaexucran aepeccus. PactBopsiomas cnocoGHOCTL BOILL 10
OoTHOIIEHHI0 K GeToHy omnpejensercss coaepxaHHeM B Hell H3ObITKa
cBODOIHOI YTJIEeKHCI0TH. YacTh cBOGOAHOI YIVIEKHC/AOTLI, KoTopas
perynaer B peakuuio ¢ CaCO; M mepeBoaMT ee B pacTBop, Ha-
apiBaeTCs arpeccHBHoit yraekucaoroi. Ilponcxoaur pacrsopenne u
BhilLleayHBaHHe H3 OGeToOHa COCTABHHIX uacrefi, B TOH HJIM HHOMH
Mepe pacTBOPHMBIX B Boae (raaBHeiM ofpaszom usBectn CaCOj,
COCTaBJIAIOLLEHl OCHOBHYIO YacTh LieMeHTa).

Cyavparnas azpeccus. Ilpu Hasu4YHH B BoOJe NOBBILIEHHOrO KO-
auuectBa cyasparos SO;~  (Gosee 250 MT/J1) NPOHCXOAHT KpH-
crannu3alus B OeToHe HOBLIX COeIHHEHHI; oOpasyercs THOC C
yBeanyenueM ob6bema Ha 100% w cynbdoanroMHHAT KaJbLud
(6eronnas Ganmana) c yseddyenHem obbema B 2,5 pasa, uTO H
NPHBOANT K paspylleHHio GeToHa.

Obuexucaornan azpeccuss 0OYCIOBJIEHA HH3KHM 3HAYEHHEM
BoflopoHoro nokasarens pH (menee 7 npu BpeMeHHO{ XKecTKOCTH
MeHee 9 Mr-skB u MeHee 6—7 mpH BpeMeHHOH ¥KecTKocTH Gouee
9 Mr-sKB), BCJEACTBHE 4Yero YCHJIHBAETCH pacTBOPEHHEe H3BECTH.

Maenesuarvnas azpeccuss, Kak u cyab(arnasd, BeleT K paspy-
weHHIo OeToHa NPH NMPOHHKHOBEHHI B TeJo OGeToHa BOABI € MO-
BHIIEHHBIM cofepxkanneM Mgt (Gouaee 750 mr/a).

Kucaopoduas aepeccus o6yclOoBAHBaeTCH HaJHyHEM B BOJe
KHCJIOpPOJa W IMPOSIBJASIETCS TNPEeHMYILIECTBEHHO MO OTHOLIEHHIO K
MeTaJJHuYecKuM mnpejaMeraMm (TpyGam, HacocaM, pejbcaMm H T.I.),
BBI3BIBASl HX piKaB/eHue (KOPpPoO3nio). '

AepeccusHocTs BblU4EAAYUBAHUS TIPOHCXOANT 3a CUeT PacTBo-
peHHs H BHIMBIBAHHA H3 GeTOHA M3BeCTH NPH MaJjoM CcoAep:KaHHH
B soge HCOs;. [Ipu HeGoablioi BpeMeHHOH XKeCTKOCTH (MeHee
1,6 Mr-3kB) B Boje cogepxutca Hacroabko mano HCOzs  urO
yKe npu coaepKaHuH cBoGoaHoil yraeknciorel COjz, paBHOBeCHOI
¢ armoctepoit (0,6 mr/a), vacth ee Oyper arpeccHBHOH, paspy-
maiolle JefcTByolLLeH Ha GeToH.

ArpeccHBHOCTh TMOA3EMHBIX BOJ [eTajJbHO YUYHTHIBACTCHA B COOT-
BercTBHH ¢ cywecrsyiomumu TpeGopanuamu (CHull 11=28—73.
HopmMpl mpoekTHpoBaHusi. 3allita CTPOHTEJNbHBIX KOHCTPYKIHI OT
KOPpO3un).

§ 10. PynuuuHbie BOIbI

B nHawane Bemenus ropHelx padoT pPYyAHHYHBIE BOABI 1O XHMHYe-
CKOMY COCTaBY M CTeneHs MHHEpaTH3alHH MaJjo OTJIHYaIOTCH OT
NPHPOAHBIX TOA3EMHBIX BOJA, pasBUHTHIX B paﬁOHe H MOCTynarmluHx
B ropusie Beipaborkn. Ha paspabareiBaeMblx BepXHHX rOpPH30HTaX,
pacno/ioKeHHbIX B 30HE AKTHBHOrO BOJ0OOMEHa IOA3eMHBIX BOMO,
pyAHHUHLIe BOABLI 0ObluHO KapOoHaTHLIe, pexe cyabdaTHuie H IO
XHMHUECKOMY cocTaBy H MHHepa/duH3alHH MNPHrOAHBL IJ5 IMHTHA.

38



ITo mepe yrayGaenns TOPHBIX BbIpaGOTOK B 30He 3aMeLJIeHHOTO
BOf00OMeHa NONA3eMHLIX BOJI MHHEpaJH3alHs HX TOBHIIAETCS H
KapOonatuble BOAbl cMeHAlOTCs cydbdartHuiMi, Hiuke, npn Bege-
HHH TOpHBIX paboT B 30He 3aCTOHHOrO pexHMa NOA3eMHBIX BO,
PYAHHUHBIE BOJAbI HMEIOT XJOpHAHHIH coctaB. Tak, B JloHelkom
yrojbHoM OacceilHe KapOonaTHasi 30Ha DPYAHHUYHBIX BOJX TpoOCJe-
muBaerca po raybunsr 100—200 M, cyabdarnas —or 100—200 no
500—800 m, xaopuanaa — Ha raybube 6onee 500—800 m. Opnako
HMeIOTCsl pafoHBl, TJle B OTAeJbHHIX TOPH3OHTAxX YKe C TAyOHHEI
50—100 m BecTpeyaloTcA CHABHO MHHepa/H30BaHHbe CYab(arHble
BO/LBI.

Pyannunsie Boawt Knseaosckoro u [loaMockoBHOrO yrosbHBEIX
6acceiinoB, Jlmenpoeckoro OypoyrosabHoro 6acceiiia u paiioHa
TZ0BCKHX TOPIOYHX CJaHIleB, rie I0Je3Hoe HCKomaeMoe 3aJieraer
B 30He aKTHBHOTO BOJ00OMeHa MOA3eMHBIX BOJA, MO CBOeH MHHe-
panusaunu KapGonarHele. MEQuALTpylONIHecs aTMocdepHble ocaj-
KH 3/1ech J0BOJLHO OLICTPO TMOMOJHSIOT TOJ3eMHLIE BOAH 3THX
MEeCTOPOIK AeHHI.

Ha :enesopyaneix MecTtopoxaenusx HaubGoJiee pasBHTHL coJie-
Hble cyabdaTHble H XJOPHAHBIE BOJBI, CTeNeHb MHHepaJH3alHH
KOTOPLIX Takxe pacrer ¢ ray6unoit seipabotok. B Kpusopomckom
Gacceiine Bce pyAHHUYHBlE BOJABI XJOPHJHBIE H IO COCTaBY OJH3KH
K Mopckoil Boge. Mx MuHepanmsauusi u3MeHsieTcss ¢ TAYGHHOH oT
1 a0 140 r/a; B Kapbepax ropHo-o6oraTHTeJbHBIX KOMOHHATOB OHA
paBHa 3—7 r/a.

XHMHYeCKHH COCTaB PYAHHYHBIX BOJ 3aBHCHT TaKikKe OT Miie-
pa/jorHyeckoro cocraBa pa3pabaTHBAeMOro INOJE3HOTO  HCKOomae-
Moro. Bozxwl Mecropo:kieHnii KaMeHHOII coju Bcerja o6GorauieHbl
XJIOPHCTBIM HaTpueMm. PyaHHYUHBIE BOJABI TOJHMETANIHUECKHX Me-
CTOPOXKAEHNIT COfeprKaT BCe NMPUCYTCTBYIOLUIHE B HHX METaJlibl.

[TpucyTcTBHEe B TOpPHBIX NOpOJAax NHPHUTA 3aMeTHO BJHAET Ha
yBeJHYEHHEe COJep:KaHua B PYAHHYHBIX BOJAax cyabdaToB H NOBHI-
LIeHHe HX MHHepaJH3allii.

C yanuHeHHeM NyTH [ABHKEHHA PYAHHYHBIX BOA 1O BHpaboT-
KaM HX MHHepanausalus yBeJHuHBaeTcH 3a cuer oboralleHHs cep-
HOKHCJIBIMH COJISIMH.

Bopna, nocrynaiomas u3 cTaphX BeIpabOTaHHBIX MPOCTPAHCTB,
06bluHO 06JamaeT 3HAUMTENBHON KHCJIOTHOCTBIO H cjelyeT H3be-
rath ux c6poc B JelcTBYIOLHE BHPabOTKH.

Pyaununble BOJb, ABHIKYLIHECH 10 TOPHBIM BHpPaGOTKaM, Kpo-
Me BOJ IOBBILIEHOH MHHepaldu3alliM, KakK NpaBuJio, CHJILHO 3a-
rpsisHeHbl GaKTepHAJbLHO 3a CUET OpraHHYecKHX OTOPOCOB.

Ha xumuueckHii coCcTaB H arpeccHBHOCThL PYAHHYHBIX BOJ OKa-
3LIBAIOT BJHSHHE CE30HHBIE H3MeHEHHS KOJHYeCTBa MOCTYNAIOUIHX
NOBEPXHOCTHBLIX BOJ HJH BOJA M3 BOJOHOCHBIX FOPH30OHTOB, GJH3KO
3ajleralouiux ot nopepxHoctH zemun. C yBejinueHHeM BOJONPHTOKa
B BeceHHHII mepHoa oObIMHO yMeHbllaeTcss MHHepaJH3aUUA pyA-
HHYHLIX BOJ.
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Ilpu oTKauke PYAHHYHBIX BOJX, 00/ajalolHX KHCJIOTHOCTBIO HJIH
coAepaKalllHX B3BelleHHble BellecTBa, HAacochl OLICTPO H3HAIUHBA-
I0TCS, T03TOMY NPHHHMAIOTCH MepH IO YAJHHEHHIO CpoKa pa-
60THl HACOCHOTO 000pYAOBaHHA.

Ecan KHCIOTHOCTL fBJEHHE BpeMeHHOe HJIH KHCJIOTHAs BOJa
nocrynaer ¢ He0OJbLUIOrO yyacTKa, TO NPOH3BOLAT ee HelTpasn-
saunio HaOpacblBaHHEM HerauleHO#l H3BeCTH B KaHaBKH C NpoTe-
Kalmei KHCJOTHOH BOMOH HMJAH Ao0aBjeHHEM H3BECTKOBOIO MOJIO-
Ka, crmyckaemoro no Ttpy6am Kk Mecty HefiTpanusauuu. Ho, B oc-
HOBHOM, ANl 60pbObI ¢ KOPpO3HeHd KHCABIMH PYJAHHYHBIMH BOJAMH
NPHMEHAIOT KHCJIOTOYNOpHoe 06opylaoBaHHe BOJOOTAHBHON VCTa-
HOBKH (Hacochl, TpyGONpoBOAL M HX apMmarypa).

OuncTKa OT B3BEIIEHHBIX NMPHMecel JLOCTHraercs YCTPOHCTBOM
NO NyTH ABHXKEHHS DPYAHHYHOH BoAbl depe3 Kaxasie 200—300 m
BEPTHKAJbHLIX TpA3eyJOBHTENElH, B KOTOPBLIX TPOHCXOIAHT OCaikie-
HHEe MHHepPaJbHLIX pHAMeceil.

§ 11. OcHoBHbIe NOJOXKEHUs 00 oXpaHe
NPHPOAHBIX BOJ

B Hameii crpane yaensiior Gosblioe BHHMaHue npoGaeMe OXpaHbl
npupoanl. B amsape 1973 r. Gui0 onyb6aMKOBaHO NOCTAHOBJAEHHE
IIK KIICC u Cosera Munucrpos CCCP «O6 ycumeHnu oxpaHsl
NPUPOAE M VJIYYUIEHHH HCMOJb30BAHHA TNPHPOAHBIX PECYypPCOB».
Bepxosuuiit Coer CCCP yTBepAHa OCHOBBI 3aKOHOJAATENbCTB —
3eMeJIbHOro, BOJHOTO, O Heapax H Jp.

IToBepxHOCTHBIE H NOA3€MHbIE BOALI MOJJeXaT OXpaHe OT HCTO-
LeHHs, 3arpsA3HeHus, 3acopenus. Bce opranmsanumu, AesaTe/bHOCTb
KOTOPBIX BJIHSIET HA BOAHBLIH pexuMm, 0053aHB MPOBOAHTL MeEpo-
NPUATHSA 1[0 €ro YJAYYIIEHHIO, HCMOJb30BATh BOLOHCTOUHUKH B CO-
OTBETCTBHH C YCTAHOBJEHHBIMH HOPMaMH, COOpPYXKaTb OYHCTHBIE
yeTpoHcTBa AJS CTOYHBIX BOJ. 3amnpelleHo BBOAHTH B 3KCIJyaTta-
N0 OpeAnpHsATHs Oe3 COOpPYKeHHH N0 OYHCTKe CTOYHBIX BOJ.

OTH MeponpHATHA HeoOXOAMMB, TaK Kak 3anachl MpecHOf
BOJBI, MOoTpeOHOCTL B KOTOPOH JAas BojocHaOXKeHHs, OPOLIEHHS H
HYZKJ TPOMBIIIJIEHHOCTH NOBLIIAGTCH, HYXKIAlOTCA B O4YeHb CTPO-
roifi oxpaHe B OTHOLICHHH €€ KayecTBa, a BO MHOrHX paHoHaxX —
H KOJHYeCTBRA.

Oxpane moa3eMHbIX BOJ NOCBSILIEHO CclelHajbHOe TNOCTaHOBJe-
rine Cosera Munuctpos CCCP or 4 curabps 1959 r. «O6 ycuie-
HHH TOCYNApPCTBEHHOTO KOHTPOJS MO HCMNOJL30BAHHIO TOA3EMHBIX
BOJX M MeponpusATHi no ux oxpaue». [locranoBieHHe HanpaBieHO
Ha 3KOHOMHIO MOJA3EMHBIX BOJ, NMPeIycMaTpHBaeT rocyaapcTBeHHBIH
KOHTPOJIb 3a HCIOJb30BaHHEM INOA3EMHBIX BOJ M OXPaHOil HX OT
HCTOIEHHS H 3arpA3HeHHs.

Y4uuTLIBasi, YTO OXpaHa NPHPOJAHLIX BOJA H HX palHOHAJbHOE
HCMONb30BaHHe npHoGperaioT Bee Godblilee HapOAHOXO3AHCTBEHHOE
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snauenne, Bepxosnuii Coeer CCCP B 1970 r. yreepana «Ocuo-
Bbl BOJAHOro 3akoHomaTteabctBa Coioza CCP u colosubix pecny6-
JHK», a B mociefayiolie roanl Bepxosuble CoBeTsl OTHeAbHBIX
pecnybank yreepauiau «Boanne Konmekcw», obiajpaiouine 0pHIH-
YecKOH CHJIOH, ONpeje]fIoNiHe YCJOBHS PAalHOHAJBLHOTO HCIO/b-
30BaHHA H OXPaHy IOBePXHOCTHBIX H TOJ3E€MHBIX BOJ, YJYYIIEeHHS
COCTOSIHHA BOAHBIX OOBEKTOB, TNpeAyNpexKJAeHHs H JIHKBHAALHH
BpeIHbIX BO3/eHCTBHII BOJ. ,

locynaperBo Bhigeasier GoJbliie CpeAcTBa Ha OCYLIeCTBJAEHHE
MEpPONPHATHH TO OXpaHe M BOCCTAHOBJEHHIO NPHPOIHBIX Decypcos,
B YaCTHOCTH MO 3allliTe H pPallHOHAJbHOMY HCIOJb30BAHHIO NPH-
POAHEIX (NMOBEPXHOCTHHIX H MOA3EMHBIX) BO.

K OCHOBHBIM HCTOYHHKAM 3arps3HeHHs H 3aCOPEHHA BOJOEMOB
oTHOcATCA: 1) NPOMBINJIEHHBIE H XO3AHCTBEHHO-GHITOBHIE CTOYHBIE
BOJABI, 2) OTXOAbI NPOH3BOJACTBA NpPH pa3paboTKe pyJAHBIX H He-
PYIHBIX HCKONaeMblX, 3) BOABI LIAXT, PYAHHKOB, He(TEeNPOMBICIOB,
4) orxombl ApeBecHHBl NPH 3arOTOBKE H CIJIaBe JeCHBIX MaTepHa-
J0B, 5) cOpoch BOAHOTO H 3KeJe3HOJOPOXKHOTO TPaHCNopTa.

Hnsi MMKBHAAUHH BPEIHOTO BJHSHHA NPOMBIIIJIEHHBIX CTOYHBIX
Box B CCCP coBepuleHCTBYeTCH TeXHOJIOTHYECKHII TNpouecc Mpo-
H3BOJCTBA, CTPOSITCS YTHJIH3ALHOHHbIE YCTAHOBKH MJ5 H3BJeye-
HHS UEHHBIX BEUIeCTB H3 CTOYHEIX BOJ, OcCyllecTBasercs o6opoTt-
Hoe BojocHab:keHHe (MOBTOPHOE HCHOJb30BAHHE BOMBI), CTPOSTCH
OYHCTHBIE COOpyKeHHs, obecneuuBalolllie BO3MOMKHOCTH chpoca
OYHIIEHHBIX CTOYHBIX BOX B BOJOCTOKH H BOJOEMBL.

X034iiCTBEHHO-OLITOBEE CTOYHEIE BOJB TOPOJOB  MOAJEXAT
TIIAaTeJbHOM OYHCTKe C NocjeaylouHM c6pocoM B pekH, a Jyuile —
¢ HCNOJb30OBaHHEM Ha OpOULIeHHEe MMPHTOPOAHBIX 3eMe/b, 4YTO AaeT
6oJb1I0H IKOHOMHUECKHE 3 deKT.

Ha crpounrenscrso ounctHbix coopy:ennit B CCCP Bmizpens-
10Tcsl GOJbllIMEe CpeAcTBA H YUCJIO AeHCTBYIOIIHX OYHCTHBIX ycra-
HOBOK HHTEHCHBHO BO3pacTaer.

Hcroulenne nojseMHBIX BOJ MOxKeT HalaiodaThesl, ecaH BOAO-
oTGOp HX TNpEBHINAEeT HMEIlHecs 3aMachl, 4TO TPHBOAHT K MOHH-
JKEHHIO YPOBHS MOA3EMHBIX BOA HJH K CHHKEHHIO NPOH3BOIHTE/Nb-
HocTH Bojo3abopa. Ecau nmo6au3ocTH HeT JIONOJHHTEJIbHOTO HCTOY-
HHKa BOJOCHaOMeHHA, cjaelayeT pa3pabaTeBaTL MepOIpPHATHA MO
HCKYCCTBEHHOMY TMOTOJHEHHIO HCTOLlaeMbIX 3amacoB [OA3eMHBIX
BOJ 3@ CUET NOBEPXHOCTHBIX.

IIpu paspaGoTke MeCTOPOMAEHHIT MOJE3HBIX  HCKOMaeMbiX
JOJIZKHBI TIPelycMaTPHBATHCS CJe/lyiollHe MeponpHATHA N0 OXpaHe
NPHPOJAHON cpeibi:

— npu OypeHHH pa3BeJOYHLIX CKBaXKHH He IOMYyCKaTb HeNnoJ-
HOH repMeTH3alHH TPyO HJH HEHAAeXKHOrO TAMIOHAXKa CKBaXKHH,
BeAYINHX K CMEIIeHHI0 MHHepaJH30BaHHBIX BOJ C NPeCHBIMH, HC-
NOJIb3YEeMBLIMH B paiioHe 175 BOJOCHaOGKenus;

— He JONYCKATh H3JHIIHHA OTBOA IEHHLIX 3eMelb ISl FOPHLIX
NpenpHATHH;
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— MaKCcHMAaJbHO HCIOJbL30BaTh NYCTYI0 MOPOAY, H3BJIEKaeMylo
H3 TOpHBIX BHIPAabOTOK, B KadecTBe CTPOHTEJABHOrO MaTepHafa
HJH MHHEpPaJbHBIX YA0OpeHuit;

— OTBaJbl M3 HEHCMNOJb30BAHHBIX IYCTHIX MOPOJ CO3[AaBATh HA
HeyH0OHBIX 3eMJsX, TPOBOAS PEKyJbTHBAIHIO € YK/IaAKOil Ha T0-
BEPXHOCTH OTBAJIOB paHee CHATOro MOYBEHHOTO CJIOA;

— /S HeJIONyILIeHHsA OCeJaHus IMOBEPXHOCTH 3eMJH Haj BhI-
paGoTaHHBIMH IL1aCTaMH B LIAXTax NPHMEHAThH CHCTEMbl TOPHBIX
pafoTr ¢ 3aKJajKoi;

— TIpH OTKPHITHIX paborax oGecrneunth oOGpPaTHYIO 3aCBHUIKY OT-
paboTaHHBIX KapbhepoB B HYMKHOM NODSIKE;

— He JOMYyCKaThb YXYIIUEHHS YCJOBHH BOJOCHAOMKEHHS IOJ-
3eMHBIMI BOJAMH B IpHJeraipomieM K TOPHOMY TPeAnpHATHIO
paiione, ansg 4ero JubO He JONYCKATh CAPEHHPOBAHHA MOJ3eMHBIX
BOJ TOPHEIMH BEIpa6oTKaMH MyTeM YCTPOHCTBA BOKPYr MOCJEIHHX
npotuBaduabTpalHOHHOTO 3KpaHa (OGappamxa), nub0 HDOCTPOHTh
CHCTEMY LEHTPaJH30BAHHOTO BOJIOCHAOKEHHUS;

— OTKauHBaeMble pPYAHIYHBIE BOJALI OTBOAHMTH Oe3 yulepGa
okpyxatomleit cpenbl. Ilpecnyio n cnaboMuHepaaH30BaHHYIO BOLY
HCIIOJB30BAThL [AJs BONOCHAOMEHUS M OpOIUEHHS; COJIEHYI0 BOLY
ONpecHsTh (IPOBOAHTL AEMHHEPAJH3aIHI0); BpedHble NPOMCTOKH
H Pacco/ibl 3aXOPOHATb B HeApa 3eMJH, TAe 3TO MO Fe0JOTHYECKHM
YCJIOBHSIM BO3MOMKHO.

Cratest 67 Koucrutyuuum CCCP rmacur «[pampane CCCP
o6si3aubl Gepeub NpHpOAY, oXpaHaTh ee GorarctBa». Kamxawit pa-
GOTHHK TOPHOH NPOMBINLIeHHOCTH 06fi3an ocobeHHO CTpPOro, TBOP-
yeckd coOuiiofath 3Ty crartbio OCHOBHOrO 3aKoHa Hallero rocy-
JapcTBa.

TnaBa 5

KPATKASl XAPAKTEPUCTHKA OTIEJIbHBIX THITOB
MOJA3EMHBIX BOJ

Bojabl 30HH a3pallii—3TO BOMbI, 3aJieraioulie Bblllle 30HBI
HachllleHHst ropHBIX mopoia. Kpome nmapooOpasHoi, (u3udeckH CBf-
3aHHOH M KaNMJJIAPHOH BOABI K HHM OTHOCATCS MOYBEHHLIE BOJHI,
NpHypOUYEHHbIe K MOYBEHHOMY CJI0IO, H BePXOBOJKA.
BepxoBOo/AKOil Ha3LBAIOTCH MOA3eMHble BOJBI, 3aJjerailine
Bbllle YPOBHsI TPYHTOBBLIX BOJ Ha rJyOHHe HECKOJIbKHX METPOB OT
MOBEPXHOCTH 3€MJIM M HMelolllHe OrpaHHYeHHoe pacnpocTpaHeHHe,
Ce30HHOE CyllecTBOBaHHe, He0O0J/bIIYyI0 MOLIHOCTb BOLOCOAEpHKa-
mux mopoa u HeOoJblIHe 3amnachl, HCHOJb3yeMble 115 BOAOCHAO-
KeHusi MeJKuMu norpebuteasmu. Ona obGpasyercs B ToJIle BOJLO-
NPOHHIAEMBIX TOPOA Ha JHH3e cjaabo- WIH BOJOHENPOHHILAEMBIX
MOPOA NpH NPOCAYHBAHHH ATMOC(EpPHBIX O0CAAKOB, H30BITOUHBIX
OPOCHTEJNBLHBIX BOJA HJH TPH yTeUKax XO3aAiCTBeHHBLIX BOJA Ha Tep-
PHTOPHH TOPOJOB H NPOMBILIEHHBIX mpeAnpuaTHil. Bepxosoika,
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Kak mpasu/o, ofpasyer BpeMeHHoe CKONJIEHHE BOZBI, KOTOpoe He-
ye3aeT B 3acCyLLJIHBOE BpeMs roja IIH ¢ yCTpaHeHHeM HCKYCCTBEH-
HOTO HCTOYHHKA TIHTaHHA.

§ 12. OcHOBHble THNBI TPYHTOBBIX BOJL,

ITo ycaoBusim 3ajerannsi, MHHepaJH3alHH, NHTAHHS H pPEXHMa
HanboJiee XapakTepHLIMH THIAMH TPYHTOBBIX BOJL Ha TEPPHTOPHH
CCCP sBasorcs BoAbl: 1) peuHBIX [0JHH; 2) JeIHHKOBHIX OTJIO-
JKeHuii; 3) cremefi, NOJYNyCTHIHL H MYyCTHIHB; 4) MOpCKHX ToGe-
pexuit u 5) ropHeix obaactei.

F'pyHTOBHEe BOJH PpPeYHBX JA0JHH LHPOKO HCHOJb-
3yl0TCA AJsi BOJOCHaGzKeHHsi HacejeHHBIX NyHKTOB. Peuunle no-
JHHBI OOLIYHO BHIOJHEHHE I1€CUAaHO-TJIMHHCTHIMH, aJJI0BHAJbHBEIMH
OTJIOXKEHHAMH, TIPpHYEM BEepXHAs MX 4YacTh 4allle Cj0xeHa MeJKo-
3ePHHCTHIM NECKOM H CYTJIHHKOM, a HHJKHSISl — CpejlHe- H KPYynHO-
3ePHHCTHIM NEeCKOM, Hepeiko ¢ TpaBHeM H raiepkoit. HauGosee
BOA0OOGUALHON SIBASIETCS HHXKHAS 4YacTh Aa/JIOBHANBHEIX OTJ0Ke-
Huil, ocobeHHo Ha nepeyraybiaeHHBIX yuacTKax. I'nyGuna 3aJera-
HHSl TPYHTOBBIX BOJ aJ/IJIIOBHS H3MeHsieTcsl OT JoJeii MeTpa /10
15 M u Gonee. Boanl anmioBua GoJbuieir yacteio npechsle. ITura-
HHEe aJJTIOBHAJNBHBEIX BOJ TPOHCXOAHT 3a cYeT HH(GHABTPALHH aT-
Moc(epHLIX OCaJAKOB, MOA3E€MHLIX BOJ KOPEHHHX CKJOHOB M B Ta-
BOJOK 3a CyeT IOrJolleHus peudnix Box. HawubBonee mupoxo
aJIIOBHAJIBHBIE BOJIBl 3SKCINIYAaTHPYIOTCH HerJyGOKUMH KOJOALAMHK
H CKBaXKHHAMH B CeJbCKHX paiOHAaX, pexke TPYHTOBBIMH B0OJ103a00-
pPaMH NPOMBILIJIEHHBIX TPEANPHITHIH H TOPOJIOB.

pyHTOoBHE BOAB JEeIHHKOBBHX OTJOKEHHIL
Boabl 1HPOKO pacnpocTpaHeHbl Ha TEPPHTOPHH EBPOMEHCKOR ua-
crit CCCP, riaBueiM o0pa3oM B ceBepHOil ee mnogaoBuue. Jlegwnu-
KOBble OTJIOXKeHHsI TpeICTaBJeHB HeOTCOPTUPOBAHHLIMH BaJayHHbI-
MH TJHHAMH H CYIJIHHKaMH, MecKaMH M raJeyHHKaMH, K KOTOPLIM
NpPHYpOUeHbl MOIUHLIE MOTOKH TPYHTOBHIX BOJ, HEPEIKO HCIOJb3ye-
Mble 1715 BoAocHaOyKeHHf Jaike KPYHNHHIX ropomoB. Tak, Mocksa
jpoaroe spemsi (1o konna XIX Beka) chuabGixanach BOJAMH JIeIHIH-
KOBBIX OTJIOMEeHHil, pa3BHTLIX B paiione Muitnul. [pyutoBnie BOAbI
B JIeJIHHKOBHIX OTJIOKEHHSIX TO YCJOBHSIM 3aJjieraHus Kpaiiue He-
BbIZIep2KaHEl, TIONOJHAIOTCA 3a cueT aTMoc(epHbX ocaikos, oOwbu-
HO cJ1a60MHHepaJH30BaHbL.

'pynroBbe BOAH cTemned, NOJYNYCTHBIHL H IY-
CTBIHb. IDTH BOAbB BecbMa HEOAHOPOAHH TO YCJIOBHAM 3ajera-
HHA H MHHepaiausauuu. B crensix ycaoBusi oGpasoBaunnsi TPyHTO-
BHIX BOJA He 0coOeHHO OJAarONPHATHBI BCJEACTBHE HAJH4Hs Ha
MOBEPXHOCTH 3eMJH CYTJHHKOB, cJabo mnpomyckalouux armocdep-
Hble OCAJKH, H PasBUTHS JApeHHpywouleii oBpakHoit ceru. IpyH-
TOBLIC BOJBI CTemell 0ObLIYHO MHHEpaJH30BaHHble.

[TycToiHH H HOJAYMYCTHIHM XapaKTepPH3YIOTCS MajlbiM KOJIHYECT-
BOM ocajakoB (oxoso 150—200 mMm/roa) u 3HauHTe bHBIM HeOape-
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HHEM, [PEeBBIUAONIHM KOJIHYeCTBO ocaikoB. Peunasa cerh 31ecCh
paszsura cjabo, MPOTEKalOlIHe PeKH OTHOCATCH K <«TPAH3HTHBIM>»,
HE MOJIY4alOT MHTAHWS 1O NyTH JABHXKEHHs, Naxke TepAIOT 4acThb
cBoeii BOABIL. YCJIOBHA HaKOMJIEHHS TPYHTOBHLIX BOX H HCIOJb30Ba-
HHe MX JJI5 BoJocHaGKeHHsi KpaiiHe HeOmaronpustibl. B mocuen-
HHe TOAB B MYCTHIHHBIX pafioHAX BBIABJEHB JIHH3bI NPECHLIX BOJ,
3ajeraolnX Ha cojeHBIX. [ pyHTOBHIE BOABI JHH3 HMEIOT MHHepa-
JAusanuio ob6siuHo A0 1 r/a, wHOrAa 2 r/n M IUHPOKO HCHOJbL3VIOTCH
L7151 BofgocHaOXKeHus.

I'pyuroBsie Boab MoOpckKHX nobGepexuii, Ha mo-
JOrux MOpPCKHX mnoGepexkbsix, CJAOKeHHBIX [IOHHEIMH TecKaMH,
00BLIYHO 3aJIeraloT npecHble FPYHTOBBIE BOJLI, CMeHSIOUlHecs Ha
HEKOTOpOH ray0HHe MHHEpPadH30BAHHEIMH MOPCKHMH. 3epKajo
TPYHTOBHIX BOJ «-Ha no0epexbe B CriIakeHHOM BHIE MOBTOPSET
JIOHHYIO ToBepxHOocTh. IluTanue rpyHTOBBIX BOJA MNPOHCXOAUT 3a
CUeT MpocayHBaHUS B NeCKH aTMOc(epHLIX OCaaKoB H B MeHblueiH
Mepe 3a cyeT MOATOKA BOJ CO CTOPOHLI NMpPHJEraiollHX BO3BHIIEH-
nocrefi. JIMH3BI MpecHBIX BOJ HCMONBL3YIOTCA AMA BOJAOCHAOMKEHHS.

I'pyHToBbe BOAb TopHBX o6Gaacteifi. B mpearop-
HLIX # TOPHBIX 06J1acTAX HpPH MOBLILEHHOM KOJHYecTBe aTMmocdep-
HBIX OCALKOB H BCJEACTBHE TPEUIHHOBATOCTH H BHIBETPEJIOCTH IOp-
HBIX NOPOJ 4acTh arMoc(epHbIX 0CajKOB HH(MHIbTPyeTCs, a HHXKe
Nno ckJAOHAM JHGO BHIXOAHT HA TNOBEPXHOCTb, 00pa3ys MHOTOYHC-
JeHHBHIE MCTOYHHKH, JHOO 3aMOJIHAET NecyaHo-rajJedHHKORLIE OTJO0-
JKEHHS KOHYCOB BhiHOCA, (DOPMHpPYS MOILIHLEIE IOTOKH TPYHTOBBIX
BoA. JTH cjaaboMHHEpaJIu30BAHHLIE BOJABl NMPEArOPHLIX HAKJIOHHBIX

PaBHHH WHPOKO HCHONB3YIOTCA [ Leded BONOCHAOMKeHHS H
OpOLIeHHS.

§ 13. Boawl apTesnanckux Gacceiinon

Bonbl apresnanckux Gaccefinos B CCCP B GoablioM KoJauuyecTse
HCIIOJIB3YIOTCH AJsi nuTheBoro BogocHalbxeHusa. Mmeerca Gonee 100
apresnanckinx OacceiiHoB pasHoro THna. HamGomnee pacnpoctpa-
HeHbl OaccelfHbl MaIaT(OPMEHHOr0 THNA, NPHYPOUYeHHBIE K KPYMHBIM
TEKTOHHYECKHM MOHHMKEHHAM, COAeprKallliM HecKOJbKO BOJOHOC-
HLIX TOPH30HTOB, M OacceiiHbl MeXKTOpPHBIX BrajiHH, 00pa3yolUIHXCA
B paiioHe MpeAropHii H B MEKIOPHBIX J0JHHAX.

ITpumepamu 6Gacceiinos nuargopmentoro Tuna seasiores Moc-
Kosckuit u [Henposcko-JloHeukuit apTesHaHcKHe OacceilHBL.

MocKkoBCKHH apTesMmaHcKHH 6GaccefiH pacrnpocrpa-
HeH Ha IJIOWa[H MHOTCHX COTeH THICAY KBAINDATHEIX KHJIOMETPOB.
IlopseMuble BOABI MPHYpOUYeHL! JIABHBIM 00PAasOM K OTJOKEHHSAM
KaMEHHOYTOJLHOH CHCTeMbl, NpeACTaBJeHHBIM TNpPeHMYUIeCTBeHHO
H3BeCTHAKaMH H gosomutamu. O6uias MOIIHOCTL KaMEHHOYTOJb-
HBIX OTJIOMEeHH{i B leHTpaibHoil wactH OGacceiina Koaebaercs B
npenenax 150—320 m, a B ceBepo-BOCTOUHONH yacTH GacceilHa oHa
npesuitnaer 400 m. HacuuTwiBaetcsi ceMb OCHOBHBIX BOJAOHOCHBIX
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TOPH30HTOB, COAEpXKAlLHX NpPeCHble BOIBLI, HCIOJb3yeMble 1Js BO-
JocHaGKeHHs MHOTHX HAaceJeHHBIX NYHKTOB W [POMBIULIEHHBIX
npeanpuatuit Mockosckoit, Kanununckoit, Cmonenckoit, Kanyxk-
ckoil, Tyabckoit u apyrux obnacreii. MssecTHAKH JeBOoHa cojep-
JKar MHHEPaJIH30BAHHYIO BOLY, MecTaMH HMeIOUlyio JedyeOHOe 3Ha-
yenye. IlpecHble nojsemMuble BOJABI C MEHBIUHMH 3alacaMH MPHYPO-
YeHH TaKXKe K IOPCKHM, MEJOBBLIM H UEeTBEPTHUHBLIM OTJIOMKEHHIM.

Hanopueie BOAB B [EBOHCKHX M KaM@HHOYrOJbHBIX H3BECTHS-
Kax, a Takike B NeCYAHEIX OTJIOMXKEHHAX YIJIEHOCHOH TOJIIIH BHOCAT
3HAYHTeNbHBIE OCJOXHEHHA TPH BeleHHH TOpHHX pabGor B [loa-
MOCKOBHOM yroJabHoMm Oacceiine.

HuenpoBcko-JJoneukui ApTEe3HAHCKHH 6ac-
ceiin mpexacrasjaser coboit MyJabay, KopblTooOpasHulii mnporud,
BLITAHYTHIH C CeBepo-3amajza Ha I0ro-BOCTOK, W 3aHHMaeT MJOLIaAb
300—350 Teic. kM2 Pacnosnaraercs 31oT Gacceiin B npejesax 4acTH
Benopycckoit CCP, Ha sHaunmreabnoil maomanu Yxpauuckoir CCP
H B HekoTopeix ob6aactax PCO®CP. BoxonocHsle TOpPH30HTH H
KOMILJIKCHl 3aJIeraloT B OTJIOXKEHHSIX OT JoKeMOpHiicKOro Ao Tpe-
THYHOTO BO3pacTa.

B ueutpannuoit uyactu OacceilHa BO Bcex OTAOMKEHHAX HHMKe
IOPCKHX COZep:KaTcd BOALI ¢ MHHepajusalueil, yBeJHUHBaIOIeHCS
¢ ray6unoit no 100 r/a u Gonee. Ilo ckaonam MyJababl npecHas
BOJA COJAEPIKHTCS B OTJOXKEHHsiX Bcex Bo3pactoB. HanbGoabuiee
NpaKkTHUYECKOe 3HAYEHHE HMEIOT HEeKOTOpble MaJJOMHHepaJH30BaH-
Hble BOJZbl XOPOLIEro KauecTBa B OTJOXKEHHSX IOPCKOrO, MEJOBOTO
H TpeTHuHoro Boaspacra. [ayOHHA CKBaXKHH H3MeHsIeTCSi OT He-
CKOJIBKHX JIECSITKOB 10 HECKOJbKHX coTed MerpoB. Bosblioe 3Ha-
YeHHe /15 BOJAOCHAOXKeHHS HMEIOT MO0/3eMHble BOJAL B TpelLlHHOBA-
TOH 30He BepXHero meJa.

ITop3emusle Boabl [IHenposcko-loHeukoro apresmanckoro Gac-
celiHa IUMPOKO HCHOJB3YIOTCH JJIsi BOJAOCHAG:KeHHSI MHOTHX ceje-
Huii u ropoaos: Kuesa, Xapbokosa, Yepuurosa, Baxmau, Jlyous,
Hexuna, Mupropona, [Tonraes u ap.

ApresnaHcKkHe Gacceillun cKJAaAcKux obaacTei
pacnpocTpaHeHbl Ha IJIOLIAAM MPEATOPHEIX H MEXKTFOpPHBLIX PaBHHH
B 3axaBkasbe, Cpenneit Asum u japyrux paiionax. dtu GaccefiHbl
uMeior Hebosbliue pasmepsi. Hanopuocts Bom 3xech o6ycioBieHa
TeM, YTO INecYyaHO-rpaBesHCTble 06pasoBaHusi TPeAropHLIX IUJei-
¢$oB MO Mepe yJaJeHHd OT rop INepeKpbiBaloTcs OoJjiee TVIHHHCTHI-
MH OTJIOXKeHHAMH. BoJAbsl MX IIHPOKO HCMOAB3YIOTCA AR BOAOCHAG-
#enns roponos Baky, Anma-Ara u ap.

§ 14. Tpemmnbie U KaPCTOBbIE BOJBI

Tpewnunuse Boab. CkalbHee ropHble MOPoAbl (H3BepKeH-
MBEle, MeTaMopHuecKHe H O0CafouHble) pasbHTHI CHCTeMOH TpellHH
PAa3JIHYHOr0 INPOHCXOMKJEHHs, 4allle B pe3y/bTaTe BLIBETPHBAHHA
H TEKTOHHYECKHX IIPOLIEeCCOB.
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Ilog meficTBueM BBIBETPHBAHHSA B CKaJbHLIX mopojaax obpasy-
IOTCA TPeuHHb BLIBETPHBAHHNSA HWHONJAA DPas/iHYHLIX Pa3-
MepoB ([0 HECKOJbKHX CaHTHMETPOB B IlonepeuHuke). [ayOnHa
pacnpocTpaHeHHsi 3THX TPeIlHH B H3BepPKeHHBIX M MeTamop(uue-
CKHX 10pojax, Kak NpaBH/0, He NPEeBbILIAeT HeCKOJbKHX IecATKOB
MeTpoB.

IlnmactoBo-TpemHHHLEe BOJAL NPHYPOUEHB K TPELLH-
HaM CKa/JbHHIX OCaZOMHLIX MOPOJ  (MeCYaHHKOB, H3BECTHAKORB
H T.I.), 3aJerallux MeK1y BOLOYHOPHBIMH MOPOJZaMH, KOTOPBIMH
OOGBIYHO ABJSIOTCS APTHJJIHTB HJAH IJIHHHCTble caanubl. [lnacroso-
TpellHHHble BOJBI WHPOKO pacnpoctpadennl B lounenkom, Kysueu-
koM, KaparaHAnHCKOM H APYTHX YroJbHbIX GacceiiHax.

TeKToHHYeCKHE TpPEeUIHHbl CJAYXKAT NYTSAMH UHPKYJSUHH HCUAb-
HblXx nodsemublx 600 B 3HAUMTENbHBIX KoaudecrBax. COpocul He-
PelKo CconpoBOXKAAlOTCH OPEeKYHsIMH TPEHHS 3aNOJHSIONHMH Tpe-
IIHHBL, 10 KOTOPHIM MOJA3eMHBIe BOJAbI UHPKYJHPYIOT Hanbodee CBO-
Goxguo. JKuabHele BOJALI MOTYT 1O NYTH CBOErO JBHXKEHHS mepece-
KaThb TOPH30HTHE MOPOBO-MJACTOBHIX M IJ12aCTOBO-TPEIIMHHBIX BOJ.
[TponcxoauT nepeanB NO TeKTOHHYECKHM  TpPEUIHHAM  HAaNOPHBIX
MOA3EMHLIX BOJ H3 OJIHOTO BOJOHOCHOTO TOPH30HTAa B APYroi, H3
0fHOTO pasobuienHoro Ojoka B JApyroil. ITo HMeeT MeCTO Ha
yroibiblx Mecropoxienusx [Houbacca Gaarogapsi HAJHYHIO MHO-
FOYHCJAEHHBIX TEKTOHHUECKHX HapYILIeHH.

KapcroBue Bonb. [log kapcrosm NMOEMMAIOT COBOKYIHOCTER
SIBJIeHHH, CBA3AaHHBIX C JefTeJbHOCTbIO INOA3€MHLIX BOJ H BhHpa-
MaoUHXCAa B BHIIIEJAaYHBAHHH TOPHHIX NMOPOA (H3BECTHAKOB, I0JIO-
MHUTOB, THIICA, COJMH H Ap.) u 00pa3oBaHHH B HHX TYCTOT (KaBepH,
KaHaloB, mellep ¥ T.M.), a Takke cBoeoOpasHbix (opMm penbeda.

B CCCP umeercs MHOro paiioHoB, re KapcTOBble sIBJEHHS
Xopouo Beipaxkensnl. B npenenax Pycckoit paBHHHBL KapcT H3Be-
cren B Kaayxckoit, Tyabckoit n Tlopekosckoit o006aacTax BIOJb
npaBoGepexbsa p. Oxu, B Jlennnrpaackoit u Hosropoackoit ob.a-
cTax, B paiione Camapckoi Jlykn, na Ypumckom miato, Ha BOJO-
pasgene mexay pekamu Cesepuoii [dBunoit u Oneroii, Ha Ypase,
B Kpuimy, na Kapkase, 8 Cpenueit Asun, 8 CuGupu no p. Anrape
H B IPYTHX MecTax.

M3BecTHAKH, MOJOMHTH H THICH B OOJILUIHHCTBE c/yddeB BOJLO-
NPOHKIAEMEl TOJBKO 110 TPellHHaM, ¢ KOTOPLIMH H CBf3aHO B OC-
HOBHOM pasBHTHe Kapcra (puc. 8).

B6ausn ckjioHOB, 0cOBGEHHO KPYTBIX, TeKTOHHYECKHe TpeLlHHbE
6biBAlOT pacllHpeHLl B pe3yJbTaTe BLIBETPHBAHHSl H APYTHX TpPH-
YHH, 4TO NPHUBOANT K YBEJHYEHHIO MOCTYIJIEHHA BOALI B IOPOAH
H ycKopsier (HALTpAIHIO, a CleJoBaTelbHO, H pacTBOpeHHe MOPOL.
ITosTomMy B6AM3H CKJIOHOB Pa3BHTHE KaPCTOBBIX NYCTOT HMAET OCO-
OenHo HHTEHCHBHO.

B pafionax pacnpoctpanenusi Kapera peaned umeer cBoeoGpas-
Hoe erpoenne. Ha moBepxnoctu ob6pasyloTcss BOPOHKH, CleNble OB-
parH, MoHOpEl, KOTJOBHHLI, MOJbLA, @ BHYTPH 3aKapCTOBaHHOTO Mac-
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<HBAa TOPOJ BO3HHKAIOT
IYCTOTBl PA3jJHYHOTO pa3-
Mepa H (OpMBI — NOJA3EM-
HBIC KaHa/Ibl, TELephl, ra-
JIepeH, pycJa, To KOTOPHIM
H LHPKYJHPYIOT TOA3eM-
Hble BOJbL.

B kapcroebix paiionax
NOTJIONLeHHE atmochep-
HBIX OCAJKOB TPOHCXOAHT
o4yeHb OBICTPO yepe3 Tpe-
wiiHe 1 BopoHku. Ecan
K4PCTOBbIE BOABI  TOJIHO-
CThIO 3al0JIHAIOT BCe ce-
YeHHE MOJ3eMHOro  KaHa-
Ja, TO B HeM co3sjaercs
THApPOCTAaTHYECKOe  jaBJie-
uue, OJgarogaps  KOTOpO-
My BOAa H3 KaHaja IO
TPELIHHAM MOXKET NOAHATDL- [ — H3pecTHAk; 2 — cJaHub; 3 — NecuaHo-riauKi-
o5t BBEpX. cThiit MaTepHal B TEeKTOHHYeCKHX TpPellHHaXx

B 3akapcroBaHHHIX nO-

pojpax nabaonaercss Kak Obl ABa 3Ta)K KapCTOBLIX BOJA: BEePXHHH
B BH/Ie Pa3pPO3HEHHLIX TOTOKOB, NPHYpOUYeHHLIX K HaubGoJjiee paspa-
OOTaHHBIM NYTAM, H HHMKHHEH, Tjle 3aM0JHeHbl BCe MYCTOTH H Tpe-
IIHHBL [OPOJA, H TOA3eMHble BOAbI 06pasyiOT CIUIOUIHOI IOTOK,
JABHAKYIIHHCA B TOPH3OHTAJILHOM HamnpasJeHHH, yacTo obOpasysd Ha
CKJIOHAX TOCTOSIHHO JeficTBYiOllMe HCTOYHHKI, PEXKHM KOTOPHIX 3a-
BHCHT B OCHOBHOM OT KJHMAaTHUYeCKHX (haKTOpOB.

ITpoBesnenne BeIPaGOTOK B 3aKapCTOBAHHBIX H TPELIHHOBATHIX
nopojax ¢BfA3aHo ¢ GoabmuMu TpyAaHoctsMu. Ha MectopomiaeHnsix
OOKCHTOB, 3a/leralolliX B 3aKapCTOBAHHLIX M TEKTOHHYECKH Ha-
PYLICHHBIX H3BECTHSIKAX, TPHTOKH BOAB B TOpPHBle BHIPaOOTKH He-
Kotopelx mwaxrt gocruranan 7000—8000 m?/u. Muorma rumporeoo-
rHYeCKHe YCJOBHS MECTOPOKAEHHH B KapCTOBBLIX paloHax He Mo-
3BOJISIIOT BecTH pa3paboTKy MOJIe3HBIX HCKONAeMBIX HH#HE YPOBHS
nojaseMHblx BoAa. Hanmpumep, paspaGotka (J10cOBHIX H3BECTHSKOB
H faoaomutoB Ha Hlenkosekux Kapbepax noa Mocksoit n0 mocaen-
Hero BpeMeHH BeJach TOJBLKO BHIIE YPOBHs TOJA3€MHLIX BOJ.

B npaxkTHKe CTpOMTeNBbCTBA H 3KCIJyaTalllH KapbepoB H3BECT-
Hbl CJydYaH NpOpeiBA KapCTOBLIX BOJ Jaxe B Tex cJyuaax, Korjia
smpaﬁomami HE BCKPBIBAJIHCh HeMOCpeJACTBeHHO 3aKapCTOBaHHLIC
nopoanl. [TpuMepoM MoXKeT caAyXKHTb NPOPHIB HAMOPHLIX BOJ H3
JICBOHCKIIX H3BECTHAKOB Ha Doroc/ioBckoM yroibHOM Kapbepe
B 1945 r.

[TostoMy mpH BeJeHHH TOPHBIX paGoT Kak MOJA3eMHBLIM, TaK H
OTKPHITEIM crnocofoM B paiioHax pacrnpocTpaHeHHs TPeIHHOBATLIX,
0Cco0eHHO 3aKapCTOBAHHBIX NOPOJ, HeoOXOAHM JAeTa/bHBI aHaan3

Puc. 8. TexkToHHYeCKHe TPEILIMHBEl, H3Me-
HelHble KaPCTOBHIMH IpOLEeccaMi:
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THAPOreoJIOrH4eCKHXx YC.TIOBH[:I MECTOpOXaAeHHs B IeJAx ydeTra HX
NpH MPOEKTHPOBAHHH TOPHbIX paboT M pa3paboTKe MOJE3HBIX HC-
KOIlaeMBbIX.

§ 15. MMox3emubie BOAbI B paifoHaX MHOTOJETHE!
Mep3J10Thl

Muoronernsis, MM BeyHas, Mep3JOTa — TOJIlA TOPHBIX NOPOX B
3eMHOH KOope ¢ OTPHLATeJbHOH TeMmepaTypoil, YCTOHYHBOH B Tede-
HHE JJINTEJNLHOTO BPeMeHH He3aBHCHMO OT (PH3HYECKOro COCTOSHHUSA
BOJIbl, 3aKJIOUEHHOH B ropHHX nopoaax. Iliomans pacmpocTpaHe-
HHA MHorolerHeMepaianx nopox B CCCP cocrasasier 49,79% sceii
TEPPHTOPHH CTPAHBL

Hsyuenne mHorosetHeii Mep3joTh M YCJOBHi CTPOHTEJNbCTBA
B paiioHax ee pacnpocTpaHeHHs HMeeT GoJibllIoe HAapOAHOXO3AMHCT-
BEeHHOe 3HaueHHe. 3/eCh BHIABJEHB MHOrOYHCJIEHHBIE MECTOPOXK-
JeHH7 CaMBIX pa3HooOpasHbIX MOJIe3HLIX HCKONMaeMbIX: YIVISI, »XKe-
Je3HBIX Py, aJMa3oB, 0/10Ba, Bojb(dpama, HHKeNsd, 30/0Ta, HedTH,
rasa, 4To BHI3BAJO POCT B 3THX paiioHax ropHojobnbiBaollell npo-
MBILIJIEHHOCTH M JPYPHX OTpac/ieii HapoAHOTO X03AHCTBAa H CBHA-
3aHHOI'O C HHMH JKMJIHILHOTO H JOPOMKHOTO CTPOHTEJLCTBA.

[lpupoanble yc10BHSL paifioOHOB paclpocTpaHeHHS MHOTOJeTHelH
MEep3JIOThl ONnpefessiorT crelnualbHeie TPeOOBAHHA K NMPOEKTHPOBA-
HHIO, CTPOHTENBCTBY M 3KCIJAyaTalliH COOPYIKeHHH, HecobJiofeHie
KOTOPHIX OPHBOJHT K JAedopMalHH COOPYXKeHHH HJIH HX paspylle-
HHIO. MOIHOCTE MHOTOJIETHEMEP3JBIX NOPOA KojebJercd oT He-
ckosapkHX MeTpoB no 600—800 m, a B Gaccefine p. Buaioit npessi-
waer 1000 M. MHoroJerHeMepasble MOPOJLI HeNb3f paccMaTpu-
BaTh KakK CIJIOIIHOH 3KpaH, OT/e/AIOIHH MOBEepPXHOCTHHIE BOJALI OT
MOJ3eMHLIX; PacOpoCTpaHeHHe HX NMPEPLIBHCTOE M 3aBHCHT OT MHO-
THX TPHPOAHLEIX (PAKTOPOB: KAHMATHUECKHX, Te0JOTHYECKHX, THI-
poreoJiorH4eckKux, oporpaHueckux, TEKTOHHYECKHX H Hp.

BepxHuil cioii 3eMHOIT KOpH B pailloHaX pacrnpocTpaHeHHs MHO-
roJleTHeil MepaJOThl B BeceHHe-JeTHHH MepHo/ OTTaHBAeT, 4 OCeHbIO
H 3HMOII 3aMep3aeT. IDTOT CJOH HA3LIBAOT JeATEAbHbIM CAOEM.
MouHocTh JesATeNbHOr0 CJ0sS B Pas3HHIX MecTax KoJjebiaercs oOT
jaosefi mMetpa Ao 6—8 M. B’ TOHKOAHCHEPCHHIX TIPYHTaxX — CYIJIHH-
Kax ¥ [JIHHAX —ray6HHA Ce30HHOTO NpOMep3aHHs M OTTAHBAHHSA
peAKo mpeBHaer 2—3 M.

OnwiT cTpOHTeNbCTBA B paioHax pacnpocTpaHeHHs BeUYHOMeps3-
JIBIX TPYHTOB CBHJETENbCTBYET, YTO HeAOyYeT pexHuMa AeATebHOro
C0Si TMPHBOAHT K CaMbIM  [eyaJbHBIM TOCJEJCTBHAM: JIOPOTH,
a3poAPOMEI, 3/laHHA M JpYyrHe coopyxeHna AeGopMHPYIOTCH H
naxe paspymalorcs. ITostomMy ycraHoBienHe MOUIHOCTH JesiTelb-
HOTO C€JIOg H €ero TEMMEepaTypHOTO pexuMa HMeeT CyllecTBeHHOe
3HayeHHWe M HBJSIETCS OJHON H3 OCHOBHBIX 3ajlay NpH NpOBe/leHHH
HHMKEeHePHbIX H3BLICKAHHI.

IMonsemusie pons Muoroaerwneit mepadaorw, no H. M. Toacru-
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XHHY, NOJpa3/ie/sioTCA Ha HaAMep3JOTHbIe, MEXKMEpP3JOTHbE U MOJ-
Mep3JoTHble.

HaamepsgoTnble BOAB. IDTH BOAL 3a/IeraioT Haj 30HOI
MEp3J/IblX TOPOJ H MOJAPAa3/e/sioTcs Ha BOAB AEATENLHOTO CIOA H
BOJIEI MHOTOJIETHHX HAJAMEP3JOTHBIX TaJHKOB.

HadmepsaoTheie 8odel deareabrozo €A0A 3ajieraloT Ha ToJllle
MHOTOJIeTHEH Mep3JIOTH, KOoTopas fABjserca AJAA HHX BOJAOYNOPHBIM
JAoxkem. XapakTepHas OCOGEHHOCTh 3THX BOJ — CE30HHAsA CMeHa
KiIKoil n TBeppoil ¢a3. Ha ceBepe maHTeNBbHOCTH CYIIECTBOBAHHA
KHAKOH (paspl onpejessieTcs ABYMA-TpeMf MecsllaMH JeTHe-OCeH-
Hero nepHoja; 10 HampaBJeHHI0 K IOTy CYIIEeCTBOBaHHEe JKHJKOM
(assl yBeauunBaercs A0 LIeCTH MecaueB M OGonee. [Inranume BOJ
JeSITeIbHOrO C¢J10f NPOHCXOAHT 3a cuer aTMoChepHHIX OCAaAKOB H
YaCcTHYHO 32 CHET NOBEPXHOCTHLIX BOJOTOKOB.

B xHMH4YecKOM OTHOLIEHHH HaJAMep3JIOTHhIE BOJALI CE30HHOTO
CJI05l XapakKTepH3yloTcs MaJioi MHHepaju3alluedi, 3HAYHTEJIbHBIM
COJep:KaHHEM OPraHH4YeCcKHX BeLIeCTB M HaJHYHEeM TyMYCOBBIX
Kuca0T. Temneparypa ux HH3Kag u peako npesbimaer 5°C.

Hadnepaaornsie 800bL MHO20A€THUX TAAUKOB CYLIECTBYIOT On1a-
rojaps TemJOMYy BJHSHHIO TIOBEPXHOCTHBIX BOJ. 3aneralorT moaol-
Hble TaJHKH NoJA o3epaMd H pycaaMmu pek. Ilo gonunnam pek Cu-
GHpH, HECYLIHM TENJ0, HMETCH CKBO3HbIE TAJHKH, Yepe3 KOTOpHe
OCYILECTBJIAETCA CBS3b HAAMEP3JOTHBIX, MEeXMEpP3JOTHbBIX U MNO0J-
Mep3JoTHbX BoA. OriauyaioTess 3TH BOALI NOCTOSHCTBOM KayecTBa
H KoJjuuecTBa. MuHepaamusanus HX HeBHICOKas, XecrkocTh 0,8—
1,2 Mr-3xB; oHH LIHPOKO pacnpocTpaHeHu B OacceitHax pek Jlenwo
n Koanimel, JleGHT KanTaxHBIX COOpY:KeHHH (CKBaxuH, rajepeit)
Hepenko pocruraer 47 afc. Mcnoabayiores naHHble BOALI Ha NHTLe-
BOEe H XO03fHCTBEHHO-TEXHHUECKOe BojpocHabKeHHe.

MexMep3noTHbe BOAHK. K MeXMepaJOTHHIM BOjaM, MO
H. H. Toactuxuny, oTHOCAT KaK MKHJKHe BOJH, LHPKYJIHPYIOLIHE
B MaccHBe BeYHOMEp3JHIX TOpPOJ, TaK W TBepAyw (a3y — HCKO-
naemMele JIBAH H BpPeMeHHO 3aKOHCEPBHPOBaHHEIE MHOTOJETHei
MEp3JI0TOH Mep3Jjible BOJOHOCHLIE TOPH3OHTH, HeKoraa QYyHKIHO-
nupoBasmne. OCHOBHLIM (AKTOPOM, NPEAOXPAHSIOUIUM  KHAKHE
MeKMep3J0oTHbIe BOALI OT 3aMep3aHus, SBASIOTCS HX JIHHAMHY-
HOCTB, @ HHOrZa TaKiKe BblcOKas MuHepaausauusi. Ilo xapaxrepy
BMEUIAOMHX TFOPHBIX NOPOJ BHIAENAIOTCS IJ1aCTOBbIe, KapCTOBLIE
H TPELIMHHO-JKHJIbHBIE MEKMEpP3J0THLIE BOMHL.

Ilpu npoxonke ropHbix BEPaGOTOK B cjaydae nepeceyeHHs MexK-
Mep3JIOTHBIX BOJ MPHTOKH € TeueHHeM BPeMeHH MOTYT YBeJH4H-
BaTbCf, yTOo 00yC/HOBNHBaeTca YBeJHUEHHEM BOJOHOCHLIX MyTeH
BCJECTBHE OTTAWBAHMs JbJa B TpelUlnHax, Mep3/blX BOJAOHOCHBIX
FPOPH3OHTOB H T. I

[ToxmepsanoTHbe BOAH. [logMep3JOTHEIMH BOJAAMH Ha-
3BIBAIOTCA BCe MOJA3eMHbLIe BOABI, 3ajleraipliie HHiKe CJ0s MHOro-
JAeTtHeil Mep3joThl. DTH BoAW 06JanaloT HanopoMm, Hepeiko B He-
CKOJIbKO coTeH MeTpoB. ITo XxapakTepy 3ajerannss H YCJIOBHAM
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UHPKYJIALHE [0JAMEpP3JoTHBEe BOAB AHAJOPHYHBL [OA3EMHBLIM BO-
JlaM BHeMep3JIoTHeIX paiionoB. Iluranne onu nosyuaor 3a cyer
arMoc(epHBIX 0CaJKOB, NMOBEPXHOCTHBIX BOJ H BOJ BbiLIeJeKallHX
BOJOHOCHBLIX TOPH30HTOB.

[To ruaporeosornueckHM YCJAOBHAM CpelH MNOAMEP3JOTHBIX BOJ
H. H. Toactuxun BeigensieT cJAeAVIOUHE THOB: aJJIOBHAJbLHbIE,
MOPOBO-NNACTOBLE, TPEUIHHHO-MJIACTOBEE, TPEUIHHHBIE HJIH JKH/b-
Hble, H TPeLlHHHO-KaPCTOBbLIEC.

Aantosuansrble noOMep3aoTHble 6006l THTAIOTCH 3a cueT Npo-
caunBaHUd aTMOC(EPHHIX BOA 1O TaJHKaM B aJJIIOBHH, [10ATOKA
N0J3eMHbLIX BOJ H3 KOPEHHBIX NOPOJA H 3a CYeT KOHZeHCAIUH.
[ToamepainoTHele BOALI AJNJIOBHAJBHBIX OTJIOXKEHHH HMeIOT TeMiie-
patypy, Gam3kyio k uymao. Jlumbe B Tex caydasx, Korga B THTa-
HHH aJJIIOBHAJBHBIX BOJ TIPHHHMAIOT Y4YacTHe BOXBI KOPEHHHIX
nopoa c¢ GoJee BLICOKOil TeMIepaTypoii, MOAMepP3J0THbIE BOABI aJi-
JIIOBHS HMEIOT aHOMa/bHO BBEICOKYIO TeMIeparypy.

XHMHYECKHI COCTAB M0AMEP3JOTHBIX BOJA aJUIIOBHS XapaKTepH-
3yeTCsl MEHbIUHM CoJepKaHHeM OpPraHHYecKHX BellecTB.

[ToamepanoTHele BOABI a/lIOBHAJNLHBIX OTJIOXEHHIT NMpH paspa-
60TKe MHOTHX POCCHITHBLIX MECTOPOMKIAEHHIT TOJe3HLIX HCKOmaeMbiX
HI'PAIOT OTPHUATEJNbHYIO POJib; Ha GopbOy ¢ HHMH HOPHXOAHTCH BbI-
JIeJISITh MHOTO MaTepHaJbHbIX CPe/CTB.

Iloposo-naacrossie nodmep3aoTHble 600bL 3ajeraioT B 0cajlod-
HbIX Mopojax H obgajnatoT HanmopoM. Bo MHOrHX MecTax BBIIBJIEHLI
aprespaHckie GaccefiHbl MOAMEP3JIOTHBIX BOJ.

Tpewurno-naacTosole nNOOMep3A0THbIe 6006l XapaKTepHbl s
TIOpoj, JApeBHero Bospacta (maneosoit —iopa). Llupkyanpyior omuu
0 TpeulHHaM B MJacTax NecyaHHKOB, H3BECTHAKOB, KOHrJoMepa-
TOB M JAPYTHX NMOPOJ, MepeKpbiBaeMbiX Bojoynopamu. B uactHocTH,
Ha MHOTHX MECTOPOXKIEHHX KAMEHHOTo YIJf, PaclpoCcTpaHeHHbIX
B 30He MuHoroJerHeii wmep3noTsl (DBykauaunmnckom, bBypeunnckom
GacceilHax u Ap.), MOAMEP3JIOTHbIE BOJABl 3TOr0 THNA MNPHYPOYEHBI
K TPEUIHHOBATHIM NecUaHHKaM, KOHrJoMepataM, H3pelKa K aJee-
poauTam H nyactam yras. [Topofsl rJHHHCTOTO cOCTaBa ABIAIOTCH
BOJAOYNOPHEIMH H Pa3jelsioT MOA3eMHBIE BOJB Ha Pl BOAOHOC-
HBIX TOpPH30HTOB. Boawl 06saaoT HamopoM OT JAeCHTKOB A0 COTeH
METpOB.

Tpewunnsle 1 TpeujuUHHO-KAPCTOBbIE NOOMEP3NOTHbIE 8006l CBS-
3aHbl ¢ TEKTOHHYECKHMI HapylleHHsMu. DTH BOJAB OTMeYeHH BO
MHOrHX Mectax 3abaiikanabs, B Gacceiiax Annana, Ha Jlene u B
IPYrux MecraXx. PexuM JaHHBIX BOoA elle Gojiee HeMNOCTOSAHHBIMH.
M3pecTHaKH Ha nuomaju pacnpocTpaHeHHs MHOTOJETHeH MepsJo-
Thl SIBJASIOTCS Haubojiee BOAOOOHJLHBLIMH I1I0OPOJAMH, C HHMH CBfi-
3aHBl BHIXOALI KPYNHBIX MCTOYHHKOB, rie 00pasylTcsi MoOULHBIE
HaJeqH.

B paiionax pacnpocTpaHeHHs MHOrOJIETHCH Mep3JIOThl HMEITCS
HHCXOASLIHE HCTOUHHKH C MaJjbiM 1e6HTOM, CBS3aHHble ¢ HaJMep3-
JIOTHBIMH H PelKo — ¢ MeXKMEep3JOTHBIMH BOJAaMH, H BOCXOAsflIHE
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HCTOYHHKH, NHTAIOIHECHd MEXKMEP3JOTHEIMH H THOAMEpP3JOTHLIMH
BOAAMH C MOCTOAHHEIM Aebutom ao 5 afc. Ilpu manmuum B paiione
TPELIHHHO-KAPCTOBBIX BOA AeOHT HCTOYHHKOB HOBBILIAETCS 10 Thi-
¢4 JIHTPOB B CEKYHAY.

SIBnleHns, cBA3aHHBE ¢ BEeUYHON Mep3JO0OTOIlL
B o6nactu pacnmpocTpaHeHHsi BeUHOH Mep310Te Hab.oioaaioTcsi Ha-
Jle/lH, THAPOJAaKKOJIHTLl, TePMOKAPCT H T. I

Hanredo — negsinoe  Teno, obOpa3oBaBllleecs HAa NOBEPXHOCTH
3EMJH WJIH H4 JbAYy PeKH B pe3yabTaTe 3aMep3aHHs M0A3eMHOH
HJH peuHoii BOABI, H3MHBLIEHCH HA NMOBEPXHOCTb 3eMJH HIH JeAf-
HOTO MOKpoBa pekH. PazanuaioT rpyHTOBHIE, WJIH Ha3eMHble, peu-
HBle H CMellaHHble HaJeIH.

T'pynrossle naiedu oOpas3yioTcs NpH 3aMep3aHd BbIXOAALIHX
Ha ITOBEPXHOCTD II0A3EMHLIX BOI.

Peunsie naaredu pa3BuBaloTcsl B pe3y/bTaTe yBeJHYeHHs Haro-
pa BOIH B 3aMep3alollleil peke B MecTax Pe3KOro CyXKeHHS JKHBOTO
ceueHHsi TMOTOKA WJH 3anoJHeHHS pycia JbJoM. Peunble Hajlean
1edopMHPYIOT MOCThH, TPYOH, BOA03aGOpHEIE COOpYHEHHS, a Tak-
JKe 3HAUATENbHO OCJHOMKHSIOT ABHIKEHHe TPAHCHOPTA 3HMHHMH 10-
pOraMH N0 JbAY PeK.

T'udporakkoaurs.— Gyrpsl  BCNYYHBaHHA, BO3HHKAIOT BCJEICT-
BHe 00pazoBanusA JbJa B TOJIIE OpPOMep3Mminx mopox (pue. 9),

Puc. 9. Tumponakkoaut (mo M. §. Yepnnimesy):

I — nopoant mesTenbHOro caon: 2 — aea; 3 — BOAOHOCHEIE
TPCIIHHLL

T.€. IpH 00pa3oBanun nodsemusix Haredei. Paznuualor rHApOIAK-
KOJHTH OHOJIETHHE (Ce30HHEIe) M MHOroJderHue. [HIPOJAKKOJHTH
HMEIOT OKPYTIYI0O ¥ KYNOJIOBHAHYI0 (OpMY pasHoil BHICOTH. Dol-
BalOT TaKiKe TOJIOTHEe B3AYTHS H BasnoobpasHee nomgHsTHa. Hau-
6onbiee 3sHayenne B 00pas’oBaHMH THAPOJAKKOJINTOB HMEIOT MOJ-
O3epHHE TaJHKH, NPH NPOMEP3aHHH KOTOpPHIX 00pasyloTcs THAPO-

-
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JIAKKOJIHTBE BBICOTOH OT HecKOMbKux MerpoB go 70—80 M. B no-
nepeuHHKe KPyNHble THAPOJAKKOJHTHl JocTHraior unorga 200—
250 M.

[pyuroBble HaJeau u Oyrpbl NyuyeHHs SIBJAAIOTCA HaJeKHBIM
NOUCKOBLHIM TNIPH3HAKOM Ha MOA3eMHBle BOAR B pailoHax pacmpo-
¢TpaHeHHS MHOTOJeTHeMep3JLIX MOPOoJ.

Tepmorapcr — 3aMKHYTble BOPOHKO-, KOTJIOBHHO- HJH Oar0fle-
ofpasubie nonnKenns, odpasyiouiuecs BCJeICTBHE BLITAHBAHHA MO-
rpeGeHHOr0 Jbla HWJAH OTTAHBaHHA (JerpajalliH) BeUHOMep3Joro
rpyHTa C MNOCAeAYIOUIHM ero ymioTHeHHeM. TepMoKapcT BO MHO-
THX pailoHAX PACNPOCTPAHEHHsS BEYHOH Mep3JioThl 3aHHMaeT [0
30% mnaomanun u Gosee. TepMOKapcTOBEIE MOHHIKEHHsT OOLIYHO 3a-
nojdHeHbl BOAOH, o6pasys osepa, OojoTa MNJOIIAAbLI0 B COTHH
KBaJipaTHEIX METPOB, a MHOTAA U KHJIOMETDOB.

I'aBa 6
OCHOBbBl OUHAMHUKHW NOA3EMHBIX BOJI

§ 16. OcHOBHbIE 3AKOHBI JIBHIKEHHS NMOJA3EMHBIX BOJ,

JluHaMHKa MOA3€MHBIX BOJ H3YydeT 3aKOHOMEPHOCTH [ABHIMKEHHS
710/I3eMHBIX BOJ B TOPHBIX IOPOJAAX MOJA BIHAHHEM eCTECTBEHHBIX
NPHPOAHLIX HJH HCKYCCTBEHHBIX ()aKTOPOB.

JIBuKeHNe BOAB B TOPHBIX TOPOAAX MPOHUCXOAHT NPH Pa3HOCTH
ypoBHeil ee B AByX ceueHusix (puc. 10). Passoctb ypoBHell h=
=H,— H, cospaer Hanop, mox MAeHCTBHEM KOTOPOrO BOJAa OT
ceyennst { JABUIKeTCs B HanpaBlieHHH cevenus [/

CxopocTh MOA3EMHOr0 IOTOKA U 3aBHCHT OT Hamopa H JJIHHBEI
oyt ¢uabrpauuud [. C yBelMueHHeM HAllopa OHa BO3pacTaer, a
¢ yBeAWYeHHeM NyTH QHIALTPaLUK YMeHbIlaeTcs.

T'udpasauveckudi yxaow (THAPABJIHYECKHi! TPajHEHT) BhIpaka-
€T TNajieHHe Hamopa BOJAbI HAa eJHHHIY NYTH QUABTPALHH H BBIYHC-
JASeTCST KaK OTHOIMIEHHE Hanopa K JJlHHe MyTH:

h
ik 4)

JBuXKeHHe MOJ3eMHBIX BOJ 3aBHCHT OT XapakTepa H pa3Mepa
mop, NIyCTOT, TPelluH, IO KOTOPHIM JBHMKETCA BOJAa, & TaKXKe OT
BEJIHUHHL THAPABIAHYECKOTO YKJOHA.

Jiunelins#i 3aKon QuabTpaunun (3akoH JapcH).
JlpnKeHHe NOA3EMHEIX BOJ B MOPHCTHIX [OpOAAX, HampuMep B
necKe, rajieyHyKe, CymecH, CyrJHHKe, UMeeT aamunaphuli (napai-
JeNbHo CTpyHuaThit) Xapakrep, T.e. 6e3 paspbiBOB, C MJ1aBHBIM
H3MeHeHHeM CKOPOCTH, H MONYMHSAETCS OCHOBHOMY 3aKOHY (HILT-
pauuy —3akony Jlapcu. Jlamunapuuii Xapaktep ABHXKEHHA OObIY-
#Ho HabmogaeTcs W B TPELIMHOBATHIX NOpPoJaX NpH HeGOMbIIOHK
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wWHpPHHE TPEIliH, a B Psle ClyuyaeB H £ r
B KABEPHO3HBIX H3BECTHSKAX. T

3axkon Jlapcn suipaxaercs ¢op-
MYJIOH:

Q=kF -, (5)

rae Q — KosmuecTBO OHMIBTPYIOULefi- 77/ 47, /7 /7 77
<A BOAH (pacxoa) B eIHHHLY BpeMe- S
3 . aia "
Hi, M3/cyt; B —kosapdunuent ¢uab-  pu. 0. Paspes yuactka
Tpauuy, m/cyr; F— naomais none- MOA3EMHOrO [10TOKA:
peuHoro cedeHHss IOTOKaA, M2 h — a}%—ypoaenb NOA3EMHBIX B’;u:
. — B0, 3 et
HAIIOP WA PAIHOCTS YPOBHEI| B ABYX  iaoop; Fosmohios, A
paccMaTpuBaeMblX cedeHNnsax, Mm; [ — Wit meway cewenngmu [ w1

JJIHHA NYyTH QUABTpAUHH, M.

,"/.)4,

3amenus - uepes {, noayqum:

Q = kFI. 6)

Ecan oGe wactn pasencrBa pasfeauts Ha F u  yuecth mpH
3TOM, 4TO

8 uy
F
NOJIyYHM
v=~FkI, (7

TAe U — CKOPOCTb (PHABTPAIHH.

Ypaeuenue (7) nokasbiBaeT, 4YTO RPU AGMUHAPHOM OBUINCCHUU
CKOPOCTL PUALTPAYUL RPONOPLUOHAALHA 2uUDPABAUYECKOMY YKAO-
HYy 8 nepeoil creneHu.

Ckopocth duiasTpanun v npexcraBiaser coGoil  Kamyllylocs
ckopocth., C 3TOil CKOPOCTBbIO BOAA JABHranach Gl B TOM cayuae,
ecau Obl oHa 3aHMMana Bce ceuenne F. B peiicTBHTesbHOCTH mpH
duabTpaluy B TOPHBIX MMOPOZAX BOJZA TeueT TOJbKO uepe3 4HacTh
CeyeHHs, PaBHYIO IJIOWIaAM MOP H TPeIHH, JApyrasli e yacTb ce-
UeHHs 3aHfTAa 3epHaMH [OPOJIEI.

JeficTBHTENIbHYIO CKOPOCTh ABHXKEHHS BOAW U MOXKHO mOJy-
4YHTb, pasfejuB pacxol Q Ha NeHCTBHTENBbHYIO mowWlaab (HILT-
PYIOLIEro ceveHus, T.e. Ha mjouwans mop Fn (rme n-— NOPHCTOCTH
IPyHTA, BhiPaKeHHAsl B JOJAX eLHHHIIb):

O 8
Fn ( )
3aMeHHB 3HaueHie —% yepes u, NoJyuHM
U=2nv="Un. (9)
n
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Tak Kak IOPHCTOCTbL 7 BCErja Medblle €IHHHIBI (AJs NecKa
0,35—0,45), TO CKOpPOCTL (DUABLTPALNH U BCErJa MeHbIle IeiicT-
BHTEJBHON CKOPOCTH JABHZKEHHA BOABI B NOpax H TPellHHAaX.

Gopmyaa A A KpacHonoabckoro. [IesukeHue 1noj-
3eMHBIX BOJA B rpy0006/J0MOYHBIX H CHABHOTPEULHHOBATHLIX CKaldb-
HBIX TOPOAAX C KPYNHBIMH NycTOTaMH OOJBIIOH TNPOTSMKEHHOCTH
umeer TypOyJeHTHBIE (BUXxpesoil) Xapaxkrtep. Taxkoe aBuKeHue
A. A. KpacHONoNbCKHil OTOXK/AECTBHJ ¢ ABHIKEHHEM BOIbI B TpyGax
H KaHajlax W A5 BBIYHCJAEHHS CKOPOCTH (HILTPAIHH MPelioiKui
dopmyay:

v=~Fk VI =kJ", (10)

rjie Ry — xoadduunent ¢uanrtpanun nopoast B ¢opmyae Kpacuo-
TOAbCKOT0; [ — rHApaBIHYeCKHil YKIOH.
Pacxon notoka, no A. A. KpacHonoasckomy

Q=~kFVI. (11)

W3 ypasneuns (10) caempyer, uro npu TypOysenTHom daudce-
HUll CKOPOCTH QuUATPAKUU NPOROPUUOHAAbHA 2UOPABAUYECKOMY
1

YKAOHY 6 cTenenu —-.

B rpy6ooGaoMOYHBIX PHIXJABIX TOPOAAX H B KPYNMHOTPEUIHHOBA-
THIX CKaJbHBIX TOPOAax C TPellHHAMH, YACTHUYHO 3aNOJHEHHLIMIL
PHIXJIBIM MaTepHa/ioM, BO3MOJKeH CMellaHHBIH Xapakrep ABHXKEHHs,
MaTeMaTHUeCKOe BblpayKeHHe KOTOPOrQ PaspbiMi apTopamMu jpaercs
PasynyHo.

CoBpemennas TeopHs ABMZKeHHH TOJ3eMHEIX BOJA paspaborana
TOYTH HCKJIOYHTEJIbHO Ha ocHose sakoHa Hapcu. 1o oObacHSET-
ca TeM, uto, mo aanHwM [, H. KameHckoro — ocHOBOMOJOMKHIIKA
HHKEHEPHOH THAPOreoJOrHH, JHHEHHLIH 3akoH (UILTPALMH cripa-
BeJJIHB IIpH JeHCTBHTEJIBHOH CKOPOCTH JBHKEHHS MOJ3eMHBIX BOJL
U po 1000 mfcyt wau npu ckopoctd Guastpaumun v jgo 400 m/eyr,
a 3TH 3HAUeHHS CKOPOCTH 3HAYHTEJLHO TNPEBLILIAIOT  CKOPOCTL ecTe-
CTBEHHOTO IOTOKA MOI3EeMHBIX BOJ B IeCYaHblX H 00JOMOUHBIX
Nopojfax H MOTYT BCTPETHThCS TOMBKO B KAPCTOBHIX NyCTOT2X #
KPYIHBEIX TPEILHHAX.

Koadduuuenr ¢huabTpanni, XapakTepH3YOUIHil BOAONPOHHIAE-
MOCTh FOpPHBIX Hopoa H BXoasuuit B dopmyant (5) u (11), moxer
OTIpelesIAThCA CJAEAYIONHMH TPeMsi MeTOdaMH:

1) oneitHeimMu ORKQuKAMY 8 nOAEgslx ycaosuax. 1o Haudo-
Jee TOUHBIH MeTo[ onpefeseHds Koadduunenra GHiabTpALHK BO-
mocogepxamux nopofd. B HeHacHIEHHHX TIOPOAax BMeCTO OTKa-
YeK MPUMEHHIOT ONBITHHIE HAJHBBI B WIYP( HJIH B CKBAXKHHY,

2) ¢uasTpayuonnsimy npubopanu 8 AabOPATOPHBLX YCAOBUSX.
D10 Henoporof, HO M MeHee TOUHBI clocol oupefefeHust KO-
thunmedAra (GpUABTpAUMM, MO3BOJSIIOUWHKI ONpeAesHThL BOAOMPOHHLAE-
MoCTh Hefoapmigx oOpa3uoB PHIXABX TpyntoB (BeicoTO 10—
15 ¢M), 00BIUHO HE COXPAHHUBLINX €CTECTBEHHOH CTPYKTYPHI;
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3) no amnupuseckum Qopmyaam, no 2paHyiOMeTPULECKOMY CO-
CTA6Y W NOPUCTOCTH. DTO caMBlil AelleBblil H NPOCTOM, HO H HauMme-
#iee TOyHEIl cnocod onpeaenenns Kosbhduunenta PuUAbTPALUH 1ec-
gaHpix nmopoia. Ero caeayer mHPOKO NpPHMeHATL TpH  pasBellke
MeCcTOPOXKJAeHHI NOJe3HBIX HCKOMaeMblX, HCTOYHHKOB BOAOCHabMe-
HIf, YIACTKOB CUAPOTEXHUUECKOr0 CTPOUTENLCTBA H INMPH THAPOreo-
JIOrH4ecKoil CheMKe, KOrja BOJOINPOHHIAEeMOCTh IeCKOB, 3ajeraio-
HX Ha B0JIbIIOI [nomaan, ONBITHEIMH OTKayKamil ONpeaeiiTh
HEBO3MOYKHO.

§ 17. JIpuiKeHHe MOJA3EMHBIX BOJ, B €CTECTBEHHbIX
VCJAOBHSAX

TlogseMuble BOABI MOTYT ABHraThesi B BHJe 0Oe3HANOPHOrO MOTOKE
(T.€. cO cBOGOAHBIM YpOBHEeM, Ha NOBEPXHOCTH KOTOPOro [abJe-
HHe pPaBHO aTMOc()epPHOMY) M B BHJIe HamopHoro (T.e. KOrja BOLO-
HOCHBIHf NJAcT MOJHOCTBIO 3AMO0JHEH BOAOI 1 Tbe3oMeTpHuYeCKHii
YpoBeHb YCTaHABJHBAETCH BbIlle €ro KPoBJiH).

Besananopumit notok PaccMorpum JIBHIKEeHHe T'PYHTOBBIX
BOJ B TOPH3OHTANBHOM TAacre, T.e. B BOAOHOCHOM IWIacTe, MOA-
CTHJIaeMOM TOPH3OHTAJBHO 3ajieraloliuM Bojoynopom (puc. 11).

Pacxoax rpyHTOBOro mortoka IHpPHHOI B coraacHo ypaBHEHHIO
(6) pasen:

Q = kFI = kBhy, ], (12)
rae hep— cpeaHss MOLIHOCTb PYHTOBOrO MOTOKA.
7 I I F Ty

P MR I P R s ol P
7 A7/ b — 07
!___‘ - 0 T.rjl gL—,—-———-———L(]
Puc. 11. Cxema rpyuroBoro Pue. 12, Cxema TpyHTOBHX
MNOTOKA B TOPH3OHTAJIBHOM BOJ B HaKJIOHIOM IJIacre

njaacre

TloncraBuB B ypaBuenue (12) sznauenus

hy + h, hy— ha
j R s e R Ol L D B
cp 2 l ’
lIO.."Iyl-IHM ypaBHeHne pacxo,ua l‘pyllTOBUI‘U NnoToKa:
h
kB £ 13
Q= 21 (13)

[lpu wnpune noroka B=1 noayuum BbpaKeHHe eAHHHYHOTO
pacxojia rpyHTOBOrO IOTOKA:
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iy —h3
2l

Jas nocTpoeHHss YPOBHS TPYHTOBHIX BOJA MeXK1y cedeHuamn [
u Il (cm. puc. 11) man, Kak yacro roBopsiT, AJas NOCTPOEHHS KPH-
BO# JIENPecCHH HaXOMHM MOLIHOCTh TPYHTOBOTrO NOTOKa (OpAHHATY
KPHBOH nenpeccuu) y B ceyenuu III, orcrosumeM or cevenus [/
Ha NMPOH3BOJbHOM PACCTOSAHHH X.

Hanumem cnayana ypaBHeHHe eAHHHYHOro pacxoga ¢ Aas
yyactTKa mexny cewennsmu [ n I

g==Fk (14y

¥ —h3

g=k—". (15)

y=1/11§—|-2—if. (16)

Ioacrasaas B (opmyay (16) 3nauenne g u3 Bupamenus (15),
noayunM GOpMynay A7 BLIMHMCIAEHHS MOULHOCTH TPYHTOBOTO NOTOKA
B NPOMEXKYTOYHOM CeYeHHH, B KOTOPYI0 HE BXOAHT PacXoJ NOTOKa:

y= l//h§+7"(h?—h§) . (17)

OTKyZa

Pacxoa TpyHTOBHIX BOJ B HaKJIOHHOM muacte (puc. 12) BbI-
yncasior no npubamkennoit dopmyae [ H. Kamenckoro:

Q=kB ht—;-hg ; Hl-l—-H.z ) (18)’

rae Ay u Hy— OTMeTKH yPOBHSI TPYHTOBBIX BOJ abCOJIOTHHIE HJH
OTHOCHTEJbHEIE, OTCUATHIBAEMHle OT INPOH3BOJLHOH JHHHH CpaB-
nenns 00.

Hanopnwnii norox. Pacxoa HnanopHelx BOJA NPH IIHPHHE
NnoToKa B He3aBHCHMO OT HampaBJeHHs VKIOHA BePXHEro M HHXK-
Hero BojioynopoB (puc. 13) pasen:

Q — kB M1+M2 g Hl_Hz
2 1 -
rie My n M;— 3HaueHuss MOLLHOCTH BOJIOHOCHOTO MJjacra, 3ame-
HseMBle NpH yrJe HakJoHa naacta Menee 10° paccrosnHeM Mexay
KpoBJel M TIOYBOH mJjacta, H3MepsieMbiM 10 BepTHKaJln B
CKBaXKHHe.

§ 18. ]l pHiKeHHe NOJA3eMHBIX BOJ K BOLOCOOPHBLIM
COOpYKeHHIM

Teopus ABumenus noA3eMHBX BOA paspaboTana NPUMEHHTENb-
HO K OfpefeNeHHI0 NPHTOKA BOJAbl K BEPTHKAJbHBIM H TOPH30H-
TanbHEIM BogocOGopam. K BepruxkaJbHEM BojocGopaM OTHOCATCS
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OypOBLIe CKBAaXKHHBI, KOJOMLLI, 1IYyp-
(B H BepTHKaJbHbie CTBOJB IIAXT,
K TOPH30HTAJILHEIM — OCYLIHTEIbHbIE
KaHaBbl, rOPH30HTAJbHBE JPEHAXKH,
KanTazkKHble rajepeH, WTPeKH H ap.
Beprukanpubie Bojgoclophn  .110-
60ro  HasHaueHHs, BCKPBIBAIOLLHE
rPyHTOBbie H Ge3HanopHble MexKnJja-
CTOBBIE BOJbl, HA3BIBAIOTCS 2PYHTOBbL-
Mu Koaodyamu, a BOAOCGOPbI, BCKPHI-
BalOllHe  HanopHble BOJH, — apTe-
SUAHCKUMU xono%uauu. Pty iy, CuRNs BavopaR
I'pynroBbie n apre3uaHcKie Ko-
JIOAULI MOTYT OBITh COBEPIIEHHHLIMH H HECOBepPIUIEHHLIMH.
CosepuieHnbimy HA3BIBAIOTCS KOJOALbL, JOBEIEHHbIE 10 BOJO-
ynopa M HMeWIIHe NPOHHLAeMble CTEHKH B Npejienax Bee# TOMUH

mnacra oT MNOJOLUBBEL ero A0 AHHAMHYECKOro ypOBHs BOJbI B KO-

JIofile.
HecoseputenHHoiMu HA3LIBAIOTCH KOJOAUB, He [AOBeleHHBE 10

BOAOYNOpa HJIH HMEIIIHE NPOHHIaeMble CTEHKH B Impejenax 4acTH

BOJIOHOCHOH TOJILLH.

F'pyHToBHH coBepmeHHBH Konoxemn [Ipu orkauke
BO/Ibl H3 TPYHTOBOTO KOJOALIA YPOBEHL BOJAL B HEM IOHH3HUTCH Ha
BeanunHy S. Bokpyr Kojoana ypoBeHb NpHTeKalollel BOAbI TaKKe
NOHH3HTCA M NpHMeT ¢GOpMY JelpeccHOHHOH BOPOHKH (puc. 14).
Paccrosune, Ha KOTOPOM CKa3bIBaeTcsi TOHNIKEHHE YPOBHS BOA
B KOJIOJIlle, HA3bIBACTCH PAOUYCOM BAUIHUL KOAOOYQ.

KosnyecTBo npurekamomeil K KoJoally Boasl (pacxol KoJojua,
nebuT Kojaoauna) B A060M cedeHUW HA PACCTOAHHH X OT OCH KO-

JIOANlA COTJIACHO JIHHEHHOMY 3aKOHy (uabTpamun pasHo Q=FRI.

Ilaomaae nomepeyHoro ceuenus moroka F, [ABHXKyulerocs K Ko-
JIOULY, paBHa muollagan OOKOBOIl MOBepPXHOCTH IHJHHIPA pamHycoM
X U BBICOTOl Y, T.e€.

F = 2ntxy,

[Tpouaseas wmaremartuueckue npeoGpas3oBaHUfA, TMOJYYHM Cle-
aywilyio GopmyJly NpHTOKa BOAbI B KOJOIEIL:
3 a
o .o L. L (20)
InR—Inr
rae k—xkosdpuunent cunabrpaunn, m/cyr; [ — mounocts BOAO-
HOCHOrO TOPH30HTa, M; A — BHICOTA NOHHIKEHHOrO YpOBH# BOJAbLI B
KOJI0Ale OT BOAOYNopa, M; R # r— COOTBETCTBEHHO PAaJHYC BJIHA-
HHSI 1 pajHyc KOJIOALa, M.
3aMeHHB B JaHHOM BLIDaXKEHHH HATypaJjbHble JIOTapH(MBL J1e-
CSITHYHBIMH (TlepexofHoit KosdQHUHeHT OT HATypaJbHBIX Jorapud-
MOB K [IeCATHYHEIM paBeH 2,3) H NOACTABHB BMECTO Tt €ro 4HCJO-
BOE 3HaueHHe, TOJYYHM (opMmMyay NpHTOKA BOAL B KoJjolel B
Goslee yno6HOM AJISI MOAL30OBAHHA BHJE:
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R 1,36k (H2 — h?)

O=" uw—tr @

3amenus h vepes H—S, noayunm:
Q— L3kEH—5S
lgR—lg

(22)

L L
z~ H 6 4

epeako TpebyeTcs ONnpeiesnTh

Prc. 14. Cxema rpymromoro NOJOEHHE KDHBOI JempeccHH Ha

COBEPUIEHHOr0 KOJOANA Pa3HBHIX PACCTOSIHHAX X OT KOJOZANA

npeaesax 30HbI BJANSHHS OTKAYKH.

Jlnst 3TOro BBIUMCAAIOT BEJAHYHHY OPAHHATH KPHBOH AENPECCHH IO

thopmyne:

%
e _Q
Y l/h —_— T 360 (lgx—1lgr) , (23)
nosyuaemoil u3 ypasHenus (21) mocie samennl R Ha x u H na y.

M3 dopmya (21) m (22) BuaHO, 4To NPHTOK BOABI B KOJOJEIL
Gyner tem Goabiue, ueM Gousbille KoddduuHeHT QUABTPALHN &,
MouIHOCTh nuacta H, noHmxenne ypoBHA S, paanmyc Kojoaua r u
yeM MeHblle pagHyc BAHAHHA R.

3HaueHud pajaumyca BJAHSHHA R H paauyca KOJoOAla £ OKa3bi-
BAlOT He3HayuTe/lbHOe BJHsHHE Ha BeJHYHHY [PHTOKA, TaK Kak
OHH BXOAAT B (opMyay nojJ 3HakoMm Jorapudpma, a Jorapudmer
H3MEHSIOTCSl Topasfo MeiJjeHHee, yem uncaa. Hanpuwmep, npu mus-
MEHeHHH 3HaueHHil R W r B JecaTh pa3 Jorapudmsl HX, a ciae-
JOBaTeJIbHO, H NPHTOKH B KOJIOJell H3MeHsloTcA Bcero B 1—2 pasa.
OnuiTHble JNaHHbIE MOKA3bIBAIOT, YTO HAa MPaKTHKe OTMevaercs He-
CKOJBKO OoJiblllee BJAHSIHHE pajHyca KOJOALA r Ha BeIHYHHY TIpH-
TOKa B KoJsofel, (), yeM yKa3aHO BHILIE.

Benwuyuna paagmyca BaMSIHHSI 3aBHCHT OT TNPOJAOJKHTEJbHOCTH
OTKaukH BOAB H3 Kojoauna. [Ipepenbhoii BeanunHoii pajamyca
BJHSHHA SABJSIETCS PACCTOSHHE OT KOJO/AlA J0 KOHTypa o6/acTH
nutanua. Kontypamu ob6macTH nuTaHHA cayxkar obiaacTe BbIXoga
BOJIOHOCHOrO TJIACTa Ha MNOBePXHOCTh 3€MJIH, peKa, 03epo, KpyI-
HOoe 00BOJAHEHHOE TEKTOHHYecKoe HapylleHHe, KOHTYpPHl pacnpoct-
PaHeHHs BhHIIeaexkallero 6Gojee BOJOOOHILHOTO TOPH30HTA I APY-
IHe¢ YYacTKH TOMNOJHEHHS paccMaTpHBAEMOro BOJOHOCHOIO TOpPH-
30HTA.

3HaveHHe pajauyca BJAHSHUS Jyulle NMPHHHMATL MO HMEIOUIHMCS
ONBITHBIM MJIH 3KCIJYaTallHOHHBIM JaHHBIM, NOJYYEHHHIM B TOM
XKe pailione HAH palioHe, aHAJOTHYHOM 1O THAPOTe0JOrHYeCKHM
YCJOBHSIM, HO 3TO He BCErJa BO3MOMKHO.

[MpuGauxKeHHo npH HeNPOJOJIKHTEJIbHLIX OTKaukKax paxuyc
BansgHus onpenensitor no Gopmyae M. I1. Kycakuna:

R =2SVHE, (24)
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rae S-—nonueHne ypoBHS BOALI B KoJoaue, M; H — MOLHOCTH
BOJOHOCHOTO cJiofl, M; k-— kosddunuent duabrpauuu, m/cyr.

HeycranoBuBmuiicss paauyc BJHSHHS H YBeJHUYEHHE €ro BO Bpe-
MeHH B BOJIOHOCHOM T'OPH30HTe, He NoJydalolleM NHTaHHe B Ipe-
Jlenax JenpeccHOHHOH BOPOHKH, NPHOJIHMKEHHO MOIKHO BBIYHCJHTD
no copmy.e:

R = 15Vat, (25)

riae a— ko3(¢uuHeHT ypoBHenpoBoaHOCTH Oe3HANOPHOrO IJ1acTa;
h

=T; { — NPOJOJIAKHTENBHOCTh OTKAuKH, CYTKH; R — Ko3(du-

1HeHT QHIbTPAIHH, M/CYT; A — MOWHOCTL BOLOHOCHOrO MJjacrta, M;
|t — BOJ0OT/a4a TOPHBIX MOPO.

Mexnay ne6HTOM H NOHHMKeHHeM cyllecTByeT mapaboinyeckas
3aBHCHMOCTb CJeylollero BHja:

B B85 b e o B RS,
o~ @i—sys, M @=%org)s,

[TapabGonnyeckas 3aBHCHMOCTb [OKa3bBaeT, 4YTO IPHTOK B
IPYHTOBBI KOJIOZlell BO3pacTaeT B HECKOJbKO MeHbIIeil CcTemeHH,
yeM TIOHHIKEHHE.

Apreananckuiét copepweHHHil Konomeu Ilpu or
Kauke BOJAbI M3 apTe3HaHCKOTO KoJjojua Bolda OyAeT NpuHTeKaTb B
HEero co BCeX CTOPOH B mpefenax njacra MoiiHocTeio M (puc. 15).
YpoBeHb BOJALI B KOJOALE MOHH3HTCA HA Beauuuuy S. D10 yKaswl-
BaeT Ha TO, UYTO y KOJIOALA Halnop B IJacTe CHHMKAETCs H Hanop-
HBll ypOBeHb YycCTaHaBJHBaercss Ha BHCOTe A OT BOAOYMNOPHOrO
Joka. CoOTBETCTBEHHO NMPOHMCXOJHT CHHMKeHHe Hamopa B IJjacre B
npefaenax pagmyca Bausuus. KosHuecTBO NpHTEKawlleil BOAL B
KoJojell no 3akoHy JlapcH.

(26)

Q= FkI,
rae F— nJomaab monepeutoro ceuenHs MoToKa.
Ha paccrosnnu x oT ocH KoJiojala
F = 2axM.
IIputox BoAB B apTeanaHCKHil KOJOAELl
Q. LTM(H—h) _ _2.73kMS
lgR—Ilgr lgR—lgr

(27

rie k— koadduunent uabTpauuu, M/cyr; M — MOWHOCTH Ha-
TOPHOTO BOJAOHOCHOrO ILiacrta, M; S — MOHHXKeHHe YPOBHSI BOALI B
Kojoaue, M; R-—pajadyc BAHIHHS, M; [ — pajuyc KoJoaua, M.

Panuyc BansHMSI apTe3maHcKoro Kosojua caeayer Opath 1o
nanueM Habuoonenuft. [IpnGanxKenHo ero MOMKHO ONpeJeNHTh M0
dhopmyae (24), suBegennoit M. Tl. KycakuuniMm s rpynmnsl TpyH-
TOBLIX KOJIOALEB, mpHHEMas 3a H BeicoTy cronba Boaul B KoJojle
OT BOJOYINOPa 0 Nbe30MEeTPHYECKOr0 YPOBHS.
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Heycranopusuuiics paauyc
BAUSHUA  apTe3NaHCKOrO KOJOAla
npuG/IIKEHHO Ompeje/sieTcsi, Kak ¢
45 rpyHToBoro, no ¢opmyne (25), B
KOTOpOH @ BHIpaXKaeT KO3(pQUIHEHT
Nbe30NPOBOAHOCTH, onpejesieMbli
10 YpaBHEHHIO:

km

p*
Puc. 15. Cxema npsToKa BO-
am B apresmanckmii komomen TA€ R — K030 (HIHEHT (UIALTPALHH,
M/cyT; m — MOLIHOCTH TII1acTa, M;
p* — K03 duuHenT, XapakTepusyouuli BOAOOTAAYY W3 HANOPHOTO
nJjacra, KOTopas 3aBHCHT OT YNPYIHX CBOHCTB BO/Jbl H BOJZOHOCHBIX
NOPOA.

ad=

* = yp*m,
rie y—Macca ejununn o0beMa BoAw; B* — xos(duuuest ynpy-
TOEMKOCTH MJacta; m — MOLLHOCTh IJlacTa,

Opaunatel KpHBOH JenpeccHd Ha Pa3HbIX PACCTOSHHAX X OT
OCH KOJIOJILla OMpPeAesIoTcs 1o ctJopMy.ne'

y=h+—-— 273kM (lgx—lgr). (28)

®opmyaa (27) nmoxaselBaeT, YTO JIPHTOK BOABI B apTe3HAHCKHI
KoJaojel, KaK M B TPYHTOBBHL, 3aBHCHT OT BeamuuH &k, M, S, r
u R.

Hebur koaodya npu nowuxcenuu ypoews 600b. 8 wem wa | m
HasoleaoT yoeasnoim deburom u ob6o3nayaloT GyKBoil ¢. Benuuuny
yAenLHOTO efnTa MOMKHO MOJYYHTH JAejieHHeM JAe0HTa KoJo4ua
(27) na monnxenne S:

q‘:%zl 2,73kM . (29)
ER—Igr

YaeapHuii 1e6uT KosoAua, Kak W koapduuuent GHALTpauUUH,
MO3BOJISIET BBIYHC/AHTL KOJHYECTBO BOJbI, KOTOpPOE MOXKET MOCTY-
nate B KoJojel. DTHM [OKasaTeleM 4acTO NOJAb3YIOTCS IPH THA-
POreo/IOTHYECKHX pacuyeTax NPHTOKA BOABLL B CKBajKHHY, CTBOJ LIax-
THL H T. I

H3 dopmyan (27) caenyer, uto Mexay AebuToM Q H TOHHIKe-
HHeM S cyumiecTByeT NpAMOJHHeiiHas 3aBHcHMocTs (pHc. 16, au-
Hug [):

Q2=%Sz wi Q, = gS,. (30)
1

ITpakTukoil ycraHoBjeHo, uTO NPAMOJHHellHas 3aBHCHMOCTb
Mexay Q n S umeer mecro npu HebGosabwmux 3uavenuax S. Ilpn
60/ILIIHX 3HAYEHHAX S 3aBHCHMOCTb MEXKJAY 3THMH BeJIHYHHAMH BHI-
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paxKaercs KPHBOH, OTpaKawoulefi napaGo- GMfcym

JHYECKYIO HJH CTETIeHHYIO 3aBHCHMOCTD (CM. 5 I
puc. 16, nuansa I7). i
B cunbHO W paBHOMEPHO TpeUIHHOBA- T

THIX NMOpOAax, Al KOTOPHIX XapaKkTepio 2]
TypOy/JeHTHO® ABHIKEHHE [0A3€MHLIX BOJ,

ucxons n3 ypaBnenus (11), me6ut rpynro- 7
BOTO H apTe3HaHCKOTO KOJOAIEB Nponop-
LHOHA/IeH KOPHIO KBaJpAaTHOMY H3 BeJHUYH- g R T
HbI TOHWIKeHUR S U VBeNTHUYMBAETCH 3IHAUH- J i

TeJIbHO Me[JieHHee CKOPOCTH TOHHKEHHd Puc. 16. Kpupnie 3aBHCH-
YPOBHS B HHX: MocTH je0HTa  CKBaXH-
AL OT NOHHMKEHHA CTOJ-

6a BoABl B Heil

h =@ 'g? (31)

Hecosepmwennse xoaoaus. HecosepuleHHBE [PYHTORBBIE
KOJO/ILIbl B 3aBHCHMOCTH OT HAJHYHSA W NOJOKeHHS (uAbTPa MOryT
GbiTh (puc. 17) ¢ npoHHlIlaeMBIMH CTEHKAMH H IJIYXHM JHOM, C TPO-
HHIIAEMBIMH CTEHKaMH H JIHOM, C HENPOHMIIAEMBIMH CTEHKAMM H Tpo-
HHILaeMbIM JHOM.

Puc. 17. Tunu HecoBeplIeHHHX TPYHTOBHX KOJOALEB:
a — xojnojel, ¢ NPOHHIE@EMLIMH CTEHKaMH H TAYXHM JAHOM: ] — ¢ He3aTolnJIeHHEIM d?}l-'lthol!:
2 — ¢ 3aTONJeHHBIM QIHJ'II:T'POM'. 6— Konozern, ¢ NMpPoOHHIlaeMBIMH CTEHKaMi M JAHOM, 8 — KOAO-
Aell ¢ HenponHIaeMmMuIMH CTeHKAMH H OPOHHUaeMblM JiHOM

B necoBepiieHHHIX APTE3MAHCKHX KONOANAX (UABTD  MOKeT
NPHMBIKATh K BEPXHEMY WJIH HHIKHEMY BOAOYNOPY HJH GHTH ycTa-
HOBJIGHHBIM B CpeJIHeli YacTH BOJOHOCHOIO CJIOA.

TlpuTox B HeCOBepUIEHHHIl KOJOJell MeHblle, YeM B COBEpIeH-
HBI{l, IOTOMY UYTO CTPYHKaM BOJH, ABHKYILHMCS K HECOBepIUIeHHO-
MY KOJOALY, NPHXOANTCA npeojfoJsiesath GoJbliee CONPOTHBJEHHE
NpH BXOAe B KOJOXEI M copepimiaTh GOJbLIHiI NYTh, YeM NPH JIBH-
JKEeHHH K COBepIUeHHOMY koJoauny. Benwunna mpHTOKa 3aBHCHT OT
ANUHEL W pacnoJioXkeHuda GuabTpa B KOJOALE.

IpuTOK BOAHI B HECOBepUIEHHBIH apTe3HaHCKHH HJIH TPYHTOBBI
KOJIOflel, C NPOHHIAeMBIMH CTEHKaMH M TJYXHM JHOM paBeH NpH-
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TOKY B 3KBHBaJEHTHBHI 10 JeOHTY COBEPIUCHHBIH KOJOLECL, HMEI0-
WUl gHameTrp dp, BeJHYHHY KOTOPOTO NOACYUHTHIBAIOT 1O  dop-
MyJe:

d, = od, (32)

rie dp — pacuyeTHbll (YC/JIOBHBIA) AHAMETP COBEPILICHHOIO KOJIOA-
1A, M; @ — NonpaBouHbli K03 (GHUHEHT HAa HECOBePLIEHCTBO KOJIOI-
1a; d — pgHamerp HeCOBEPUIEHHOTO KOJO/IA, M.

Kos¢duimuent HecoBepuieHcTBa KoJoana (CKBaxuHbl) o« OI-
peaensitor no rpaduky (puc. 18), cocrasnennomy B. M. Illecraxo-

L
B=y;
’ i
08
45 \|
T3
G411
|
T e
0z
HRHE
i ERURIIENR
Dy wy
ww@gé‘@%’Qt"%‘éé}g S S g
SR S2S 3 S S
%%Q:JQS. o < %
Ly =
ot

Puc. 18. Tpadux aas pacuera kosdduuHEHTA HECO-
BepUIelCTBA CKBAMKHHEL

seiM. [lo BepTHKaabHOH ocH rpaduka oT/I0MKeHa BeJHYHHA
!
=7

rae [ — papna ¢uiabtpa; M — MOIHOCTL HAMOPHOTO BOJOHOCHOTO
ropusonra (puc. 19).
ITo ropuzonranpHoil ocu rpaduxa OTJIOMKEHB 3HAYEHHA o /1A

OATH CJIyvaeB 3HaYEHHH
ot
T= =z
B rpynToBOM Kosnoane s pacuera Kosddunuenta o 3a MOII-
HOCTb BOJOHOCHOrO TOPH30HTa M MOMKHO NpPHOJHIKEHHO TNPHHATDH

MpeBLIlIeHHe AHHAMHUECKOTO YPOBHSL Hajg BOJOYINOPOM, a 3a BeJH-
unty [ —paGoralomyo uacts (uasrpa komoxuma (puc. 20).
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ITocne onpenenenns no rpaduky (cm. puc. 18) Beamuunst o i
noicyera no Qopmyse (32) 3HayeHHs pPacyeTHOro AHAMETpa co-
BEPUIEHHOr0 KOJoAua dp NPHTOK BOABI B apTe3naHCKHil HJAH TpyH-
TOBBI KOJIOJell ONpefe]sieTcsl COOTBETCTBEHHO 1o  ¢GopMyaam (27)
wian (21) u (22) nojACTAHOBKOI BMECTO r 3HAUEHNHSA

dP

Ty == s

o ®
[TpuTok BOAL M3 MJacTa 6OJALLIOH MOLIHOCTH B HECOBEPLIEHHLIi
apTe3HaHCKHil KOJIOJAEL, TOJbKO BCKPHIBIIHIT BOJOHOCHBIH TLIACT,

TP P77

0y
Psuc. 19. Hecosepmennstii ap- Puc. 20.  HecopepiuenHnit
Te3HafACKHi KOJ0Jel, IPYHTOBBI KOJOJel

WJH B TPYHTOBHIT KOJOZel C MpoHMaeMpiM anoM (cM. puc. 17) pa-
BeH:
npu noaycdepnueckoii ¢popme aHa

Q = ndSk, (33)
npH naockoil popMe aHa
Q = 2dSk, (34)

roe d — aHaMeTp HecOBepILUeHHOro KoJdoaua, M; S — INOHHIKEHHE
ypOBHS BOAB B KOJOANE, M; K — xo3dpunnent QuabTpauuy,
M/CyT.

[TpuTtok BOABI B KOJ01€ll ¢ HHABTPOM, pPacnON0OKEHHBIM NOCPEIH
BOJOHOCHOTO CJI0%, H B KOJOJAEl] C npoHHliaeMbiM AHOM W3 miaacra
orpaniuentoii MOLHOCTH (oJjiee TOYHO MOJKHO BBIYHC/AHTB 10 (op-
MyJaMm, npHBEAEHHBIM B crielnaapHoil anteparype [12, 17, 20 u ap.J.

l"opnao&ﬂanbnaﬂ KaHapa, AOBeJACHHAHA OO BO-
aAoynopa. Topu3oHTasbHble BopocOOpLl PasneasioTes Ha co-
gepuientsle, NOBeIeHHEIE 10 OCHOBaHHA BOAOHOCHOrO IJIACTAa, H He-
cosepuientbie (noABelIeHNbIe), POpesaoiie BOAOHOCHEI CIOi He
Ha BCIO MOIIHOCTb.

B HecoBepuieHnble BOAOCGOPE Boia MOCTYNdeT HE TOJNLKO uepes
CTeHKH, HO ¥ uepes Ano. [ocTynaoumag BoLa ABHIKETCH K KaHape B
CJIOAX TPYHTA, pacnoJozeHHBbIX BbiIE H HHZKe ee JHa, npuyeM xa-
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pakTep H Hampap/ieHHe ABHMIKEHHS CTPYEK 3aBHCAT OT riyOuHLI 3a-
JleraHusi BOAOYNOPHOIO JIOXKa.

ITpocrefimum BHAOM TOPH3OHTANLHOTO BOAOCGOpA  sIBASETCS
JpeHaxHas KaHapa, WJH rajepes, J0BeleHHas 10 TOPH3OHTAJIBHO
3ajieraioilero BOJOHeNnpoHHIaeMoro joxa (puc. 21).

il EnunuuHbli pacXoa KaHaBe, T. €.
5 NPUTOK B KaHaBy AauHoil 1 M c oxHO#
CTOPOHHI,

q = khepl. (35)
_ Jlns yuacTka Mexay — KaHaBOH H
T R <L, rpaHuiueii ee BJAHSHHS CpeaHss
| 1-:1_‘4 ’ MOULHOCTbh BOJOHOCHOIOQ CJIOHA:
Puc. 21. Topusouramsnas PRI a1
KaHaBa, AOBeJeHHAA [0 BO- cp 9
zoynopa
H CPeJHAs BeMHYHHA rHApPaBIHYECKOTrU
YKJOHA:

H—h

T 5
TMoxcrasus B ypapHeHue (35) 3HaueHus fcp u [, nmonyuum gopmyay
JJ1si BHIUHC/JAEHHs] eIHHHYHOIO MOTOKA BOJbI B KaHABY C OAHOI CTO-
POHEHI NpH AaHHE ee | M:

I =

HE — 2
=k — 36
= R (36)
ITputox B KauaBy /J/1uHOIl B ¢ OAHOI CTOPOHEL:
HE— h?
= kB ——— 37
Q=hB—— 37
HAH
Q=kBH;"hI. (38)

Ons monyvyenusi NpuToKa B KaHaBy ¢ 00eHX CTOPOH Haj0 BEJH-
YHHY Q YIBOUT.

Bennunna cpesgHero yKJIOHa AeNpecCHOHHOM KPHBOI 3aBHCHT OT
pana ¢akTopoB, BaXKHeHIIHMH H3 KOTOPLIX ABJAKTCH BOILOMPOHH-
1aeMOCTb TPYHTa M NPOAOJKHTEJIbHOCTh BoAONOHIKeHHs. Uem
Gobliie BOAONPOHHIIAEMOCTh, TeM Ha GoJiblilee PacCTosiHHE BJHAET
KaHaBa M TeM MeHblIE YKJIOH AenpeccuoHHoil kpuBoil. [To onbiTHbIM
IaHAHIM YKJIOH [ AenpecCHOHHOH KpHBOi B mpenenax Beeil 30HB
BIHAHHA R pasen:

Ajst HauGolee NMPOHHUAEMBIX TPYHTOB 0,003—0, 006
JJIS1 TIECKOB 0,006—0,020
ANS NMEeCUaHHX TPYHTOB 0,02—0,05
Il CYTJIHHHCTBIX FPYHTOB 0,056—0,10
IS TVIHHHCTBIX TPYHTOB 0,10—0,15
ANS TSKENBIX TVIMH 0,15—0,20



st nocTpoeHHA KPHBOH AempeccHu Y KaHaBbl BHIYHC/AAKOT Op-
JHHATH JenpecCHOHHOH KPHBOH Ha PAa3HBIX PACCTOSHHAX X OT CTeH-
KH KaHaBH 110 dopmyJe:

y=V/h=+—2z—‘ . (39)

3amMeHHB ¢ BulpaxeHHeM H3 ¢GopMyant (36) u moactaBuB B
dopmyay (38), noayunm:

=Pt = (40)

YpaBHeHHe TNPHTOKA BOAL B TOPH30HTaJbHBE BOAOCOGOPH, He
JOBeLeHHEIEe 10 BOJOYyNnopa, npHBeAeHo B § 39.

§ 19. MonaTtue o B3aMMOAEHCTBAM BOAONMOHHIKAIOUINX CKBAXKHH
H MX pacyert

ITpu 3as0KeHHH TPYNNOBOH YCTAHOBKH BOJOMOHHXKAIOMIHX CKBa-
KHH TPH OCYIEHHH MEeCTOPONKIEHHH CKBAMHHBL PAcmoJjiaraioT Ha
TaKOM PacCTOAHUH, 4TOOB OHH BJIHSJIH APYT Ha Apyra.

PaccmoTpum B3auMojeiicTBHe ABYX CKBaXKHH, PacHoJOMXKeHHHIX
Ha pacctoaHdi 2a (puc. 22). EciH CKBAXHHBI pacnoJoXeHu Ha
PacCTOSAHHH, MeHblIeM pajuyca BaAHAHHA (2a<R), npH oTKauke
BOAB H3 CKB. | M NOHH)KEHHH B HeH YPOBHSi Ha BeJIHYHHY Si, B
CKB. 2 NpOH30MJeT CHH}KEHHe YPOBHS Ha BeJHUYHHY fo. IIpH moHH-
JKeHHH YPOBHS BOJBl B CKB. 2 Ha BeJHYHHY Sz B CKB. | ypoBeHb
BOJIbI CHH3HTCH Ha BeJIHUHHY f.

[Ipn opHOBpeMeHHOH OTKauke BOJB H3 OGeHX CKBaXKHH Jerpec-
CHOHHBIE BOPOHKH HajlOXaTcs OfHA Ha APYryl0, YpPOBeHb BOMABI
MeXJ1y CKBaXXHHAMH CHH3HTCA elle GoJblle H KpHBaf JemnpeccHii
3aiiMeT TO0JIOKeHHe, YKasaHHOe Ha pHC. 22 myHKTHpoM. Yem 60Jb-
me OyayT cOMHIKEHBI CKBAaXKHHBI, TeM OoJbliiee NMOHHIKeHHe 6yIer
nocturayto. Ilpm 3ToM peGuT KaxAoH ckBaxuHBI Q° Oyler MeHb-
e 1e6HTa OJHHOYHOH CKBaXKHHH Q.

CHuKeHHe e6HTa CKBaXKHH OLEHHBACTCsS BeNHYNHON HHTepde-
peHIIHH

o
=

3nauenus uHtepdepenunt, no JI. C. Jleii6eH30Hy, B 3aBHCHMO-
CTH OT OTHOLIEHHS PACCTOAHHSI MeXKJy CKBaXKHHAMH H pagHycoM
BAMAHUA OYAyT:

2a 2R R ‘ 0,5R 0,2R 0,02R 0,002 R

6 1,00 0,97 ] 0,90 0,81 0,64 0,53
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CKb.1 Crb.2 W3 npuBefedHBIX AaHHBIX
qm cJenyer, 4To TNpH PpacmoJo-
e JKEHHH CKBaXKHH HA PaccTos-
Hun 2a>2R B3auMoneiicTBHA
ge OygeT, H YPOBEHbL BOAMI
nocpeanHe MeXAy CKBaH-
HaMH He OyJeT CHHXKAaThLCA.

77777777

TR ; [Ipu pacmonoxkeHHH CKBa-
fe——— 28 ——~ KHUH HAa PACCTOAHHH, PaBHOM
Puc. 22. Cxema p3aumogeficteus asyx HOJIOBHHE Daapyca BJIAHSHHA

CKBaXKHI (2a=0,5R), cHHKeHHE [e-

f6uTa mnpH B3aHMOAEHCTBHH

6yaer cpasHHTe/lbHO HeBeqnko (Ao 10%), mostomy npu 6Gypennu

TPYNNBl CKBajxKHH, NPEJIHA3HAUEHHBLIX JJd BOJAOCHAGKeHus, 15

yMeHblIeHUs AAHHB TpyDBompoBosa mesecoofpa3Ho pacnosaraTth
CKBaXXHHB Ha PAacCTOSHHY, PAaBHOM MOJIOBHHE PajHyca B/IHSHHA.

IIpu ocymeHHH, KOrza OCHOBHOE 3HAYEHHE HMEET [I0JIOKeHHe
KDHBOH JenpeccHH MeXKAy CKBAaKHHAMH, WX pacnojaralor 3Hau-
Tenbuo Gauxke, ueM npH BoAocHaGxkenun (2a<0,1R), cTpemsch
MaKCHMaJbHO CHH3WTh YPOBEHb INOJ3E€MHBIX BOJ Ha y4acTKe OCY-
IIeHHS.

B ycl10BHSAX B3aHMOJEHACTBHR CKBAXKHWH, PacmojokeHHHX B
OJLHH JJIHHHBIE P, 1e6HT KaX/J0H COBEPIICHHOH CKBaMKHHbI MOXKHO
onpenenuTs no popmyaam A. B. PomanoBa:

IIpH ApeHa’ke HaNOPHHIX BOJX

» 2,73kMS
o= g 3y L3R i
ar 2a
npH ApeHaxe Ge3HanopHOro NoToKa
Q = L¥EH=3)S (42)
lg—a—-}- 1,36R
anr 2a

rae a — NOJIOBMHA PACCTOAHHA MEXKIY CKBaKHHAMH B pAAY, M.

Ilpu 3a/0KeHAH TPYNNHE BOJAONOHMIKAIONIHX CKBAXKHH B Hamop-
HOM BOJOHOCHOM TOPH30HTE IO KPyry (pHc. 23, no yriaM npaBHJIb-
HOTO MHOTOYTOJIbHHKA) HJH 10 He3HAYHTENbHO BBITHHYTOMY KOHTY-
PY pasnuyHON (OpMH (NPH OTHOIIEHHH JJIHHE K INHDHHE MeHee
2,5) peGHT KaKAOW W3 apTe3WaHCKUX ckBaxud, nmo B. M. Illeaka-
YeBy:

: ,73kMS
Q=220 (43)
R}

lf————
nfa_'r
,U.EGHT KaxJa0ro H3 rpyHTOBHIX KOJIOAUEE B TeX e YCJOBHAX:
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Q= LIREH—9)S
Ry
nry—t'r

: (44)
Ig

rae n— 4HCJ0 CKBaXKHH; R, — paaHyc BJIHAHHA, OTCYHTHIBaeMEIH
OT LEeHTPa YCTAHOBKH J0 TPaHHIBl 06JacTH NHTAHHA, M; ro — pa-
AHYC Kpyra HJH TNpHBENEHHBIH paiHyc KpPyra, K KOTODOMY [pH-
PaBHEH peaJibHbli KOHTYP IPYNIbl CKBAXKHH, M.

BenuuuAy NpPHBELEHHOTO Pajuyca NPH PACHONOKEHHH CKBAaXKUH
MO0 NEpPHMEeTPY HEe OYeHb BHITSHYTOO KOHTypa [owagelo F
MOXKHO BBHIYHC/IHTB 1O (opMyie;

n=y L. (45)
Paauyc BIHSHHA yCTaHOBKH R, paBeH NPHBEIEHHOMY palHycy
naloc pagnyc BAHsSHHSA cKBaxuH R. Beawyuny R nyume 6pathb mo
NPAKTHYECKHM JaHHHIM; €CJIH HX HeT, TO MOMHO BHIYHCJHTb MO
dopuyae (24) H. I1. Kycakuna.
Yem Gosblile 3aJ0KeHO CKBaMKHH Ha yyacTKe OCYUIEHHS, TeM
GoJibllle CHH3UTCH VPOBEHb BOJABI B NPOH3BOJIBHO B3ATOH TOuKe A
(puc. 24), npuyem oOliee CHHXeHHe ypOBHs B Touke A npubuau-

WeHHo OyjAeT paBHO CyMMe CHHZKEHHH YPOBHA OT [AEHCTBHA KaXK-
JOW CKBAXKHHBI.

= A LhE2
%{e"“"
1

oFf
ey g
R E]

Puc. 23. Cxema pacmonoxenHs ckpa- Puc. 24. Cxema pacmosoXkemHs rpyn-
JHH II0 OKDYXHOCTH IIPH KPYroBOM NBl B3aHMOAEACTBYIOMHX CKBAXKHH
KOHTYpE NHTAHHS.

Ilpn 3anoxewuu rpynnsl BOJAONOHHAKAIIIHX CKBaXXHH B Ha-
MOPHOM BOZOHOCHOM TOPH3OHTE nOHHMKeHue B n060i Touke A ocy-
IIEHHOTO y4acTKa BBIUHCAAIOT N0 GopMye:

’ I -
S =—"—Q—-[1 ] x-xA...-xJ, 46
A 2. 7360 gRy - g (- %, ) (46)
rae Q' — ne6GuT Kaxka0il cKBaXKHHBL, M3[cyT;
X1, X2, .., Xn — PAcCTOAHHS OT ToukH A 10 ckB. 1, 2, .., n, M.
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B uentpe ycranopku (:HH)KEHHHﬁ Hanop npubJIHIKEHHO paBeH:

Sy = 2, 73kM ——(gRy,—1gry). 47)

Hansa YCTAaHOBKH BOJONOHHXKAKUIHX CKBaXHH B 6E3HZHOPHHX

BOJaX BeJHUYHHY CHHXXEHHOrO YPOBHSI TPYHTOBHIX BOX B Touke A B
npeaejax 30HBI BJHAHHA BHIYHCIAWT MO Gopmyse:

H.q-—l/h'“————[lgRo—-—~lg(x, I

1,36k

B uenTpe ycTaHOBKH BBICOTA CHHIKCHHOTO YPOBHS NpHOJIHKEH-

HO paBHa:
Hy = ],/ 1, 36k

Buuncnennnii no gopmynam (43) u (44) ne6ut Kaxzmo# cksa-
JKHHBl BBIPaXKaeT KOJHYECTBO BOJBI, KOTOpPOE NPHTEKaeT K CKBa-
JXHHaM co Bcex cropoH. IIpu pacyere BoJOmOHHMKalOLIeH ycTa-
HOBKH Haj0 mojao6paTh KOJHYECTBO CKBAXKHH M JJHHY (QHJIBTPOB
TaKHMH, YTOOH CKBaXXHHB MOIJIH NPHHATHL AEOHT, NOCTYNAMHHE K
TPYNNOBOA ycTaHOBKe, T. e. 4To6bl BOAONMPONMYCKHas CNOCOGHOCTD
CKBaXHH Oblj1a He MEHbIlIe BEIYHCJEHHOr0 nebura.

Bogonponycknasi  (Bojl0o3axBaTHas) CHOCOGHOCTH CKBaXKHHEIL
onpejesieTcs ¢ Yy4eToM AONMYCTHMOH KPHTHYECKOH CKOPOCTH (HIb-
TPAalUHOHHOTrO MOTOKA Y CKBAXKHHH N0 dopmyiie:

[ = Fuog, (50)

rae F— naomanp OGuJABTPYIONIHX CTEHOK CKBAXKHHEL, M2, Uy —
KPHTHYECKAs CKOPOCTh QHJBTPALHH Y CKBAXKHHEL, M/CYT.

ITo dopumyne C. K. AGpamoBa BOZONpPONyCKHasg cnoco6HOCThL
CKBaXKHHHI:

—lgry). (49)

f=120arl V% , (1)

a ynenpHas Bojonponyckuasi cnoco6HOCTs (1 M ¢uabTpylomei ga-
CTH CKBaXKHHBHI):

¢=120nr VE | (52)

rjae r— HapyXuuii paguyc OuabTpa uau GHIALTPyIOLIel 0O6CHIKH
(ecan mocaefHsss ecTh), M; [ — AnuHa GHABTPYIOILEH YACTH CKBa-
JKHHB MM paGouell wacTH QuAbTPA, M; R — KO3 HUHEHT PHIBLT-
pauHH BOJOHOCHOTO IIacTa, M/CyT.

Bosiee HazeXHO BOJONPONYCKHAS CIOCOOHOCTL CKBayKHHBI yCTa-
HaBJIMBACTCH TMPOAOAKHTENbHOH OTKAUKOIL.
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§ 20. YpasHeHus Aas onpefeJeHns rHApOreoJori4eckux
napamMeTpos
Mo JaHHLIM OTKa4yeK

Ilpy npomo/MKHTeNBHOCTH OTKaueK B XOPOLIO MPOHHLI@eMHIX TNOpPO-
nax 1—2 cyr u Gosee pajgHyc 30HH, TAE PEXHM JIBHIKEHHSA NOA3EM-
HEIX BOJA npHoOpeTaeT KBAa3uCTallHOHAPHHIH Xapakrep (T. €. KDH-
BHe JeNPecCHH NepeMellaloTcs napajjensHo), Koaebaercs ot 20
#o 100 M B Gesnanopueix Bomax u oT 200 no 1500 M B HamOpHLIX
BOAAX, NO3TOMY pacueTH Koa(hdHIHeHTa (GHABTPALHH MOXKHO Be-
C¢TH no (GopMyJaaM YCTaHOBHBLIErocs IBHIKEHHS, BHITEKAlOUIHM H3
ypaBuennii (20)—(34).

ITo paHHBIM OTKaykH H3 TPYHTOBOTO COBEpIIEHHOro KOJIOALA
KoadduunedT GUALTPAIUK BHUYHCAAIT no GopMmyaam:

ZIsl LEHTPATbHOH CKBaKHHbI

o (53)
A ABYX Ha6n0LaTenbHBIX CKBaXHH
PRI T . L L] T (54)

(2H — 8, —5y) (5;—Sy)
TlpH oTkayke H3 apTe3uaHCKOH COBEPUIEHHOH CKBaXKHHH IO-

JYUHM:
JJisi NeHTPaJbHOH CKBAXKHHBEI
A lgR—1gr
k= O'SGGQ_“MS . (55)
Aast ABYX HaOJI0daTelbHEIX CKBaXKHH
k= 0,366Q8%—18% (56)
M (S, —Sy)

raie Q — ne6HT CKBaXKHHBI NPH oOTKadke, M%/cyT; R — paauyc
BIHAHHA NPH OTKAauKe, M; r— PaJHyC LEHTPAJbHOI CKBAMHHE, M;
H — mompnocts  Ge3HanopHoro BOAOHOCHOTO rOpPH2OHTa, M; M —
MOIIHOCTb HAMOPHOrO BOJOHOCHOTO  €JIOS, M; S — IOHHKEeHHe
YPOBHA B IIEHTpPajLHOH CKBaXKHHe, M; S; u S;— NOHHKeHHE
YPOBHESA BOAH B NepBOi M BTOPOi Hab/oAaTelbHBIX CKBaXKHHAX, M;
X; H Xy — pacCTOsAHHE HAG/IOAATeNBHBIX CKBAKHH OT LEHTPaJb-
HOM, M.

Pajnuyc BAHSHHS TNPH HeMJNHTEJNbHOH OTKayke MOXKHO mpHOJIH-
JKEHHO onpelensaTs no dopmyse (24) HAM BOCHOAbL30BATLHCS Clle-
,;}IIO3I.I.IHMH OPHEHTHPOBOYHBIMH 3HadeHHAMH IIpH NIOHHZKEeHHH Ha

—3 M

Cynecyasbie NOPOALL 10—20 ™
TOHKO3EpHHCTHIE NECKH 20—50 M
MEJIKO3EPHHCTHIE NeCKH 50—75 M
CpeJiHe3epPHHCTHIE TIECKH 756—100 m
KPYNHO3EPHUCTHIE TECKH 100—200 m
IpaBeJIACTLIE MecKH 150—200 M
rajeqHuK 200—250 m
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3nauenus Ko3dduuneHta GHABTPALHH TECYAHBIX TOPOJ HAaH-
Gonee ToyHo moayualotcs mo dopmyaam (54) u (56) mo samepam
TMOHHJKEeHHH B HaOMI0OAaTeJbHBIX CKBaXKHHAX, KOrAa HCKJIKYAETCH
BIMAHHE CKayka (paspbiBa ypoBHell BOJK) Yy LEHTPaJbHOH CKBa-
®kuubl. Koadduuuent ¢puabTpaunu ckajabHBIX mopoA Hanbojee mnpa-
BHJILHO ompezensTsh mo (popmynam (53) m (55), Tak Kak QHALTD B
HUX OOBIYHO He YCTAHABJHBAETCS H CKauoK MaJ, a B HalJiojaTenb-
HEIX CKBaXKHHAX BCJEACTBHE HEPaBHOMEPHOI TPeUIHHOBATOCTH
MOMKHO H He IOJYYHTh NOCTOBEPHBIX 3HAUeHHH NMOHHIKEHHS H IJIaB-
HOH BOPOHKH JIENPEeCCHH.

Jasa Bplunciaenus xkosdduuuenta duapTpamuu no JaHHHM OT-

% 1
Kauyek H3 HeCOBePINEeHHOH CKBAaXHHblI TIPH 3HAYEHHAX H >0-I

(4to OGBIYHO HMEET MeCT0) MOMKHO NpHMEHATb (opmyan (53)—
(66) c¢ mompaBkamu H. H. BepurnHa Ha HecoBepLIEHCTBO CKBa-
KHH.

ITpu oTKayke H3 rPYHTOBOrO KOJ0ANA NOJAYYHM:

JJ1l LEeHTPaJIbHOH CKBaXKHHBI

(Ig ‘?‘ -+ 0,2!75)
k= 0v73Q ©H—38)S ’ (57)

A ABYX Haﬁ.ﬂlOJIaTeJ]beIX CKBaXHH

g2 10,2178, —2)

k=0,73Q —2 . 58
(2H — 8, —8,) (S, — Sy) 5
HpH OTKa4YkKe H3 ap‘reaﬂchxoﬁ CKBAXMHHBI:
JUIA LeHTPa/bHOH CKBAXKHHHI
lg ij— -+ 0,217¢
k=0,366Q—— ——, (59)
st ABYX HaﬁJIEO,ZIaTEJ'IbHI:IX CKBAaXHH
Ig == — 0,217 (&, — &)
k= 0,366Q —*1 . (60)

M (S;—S,)

B ¢opmynax (57)—(60) &, & u & — BeanuHHB QUIBTPALHOH-
HBIX CONPOTHBJICHHI, COOTBETCTBEHHO YUYHTBLIBAIOIIHE HECOBEPLICH-
CTBO IlEHTPAaNLHOM, TEPBOH M BTOPOH HaAO/JI0faTeNbHBIX CKBAXKHH.

Bennuunnr &, & w & HaxoasaT no Tabi. 2 B 3aBHCHMOCTH OT OT-
HOILIeHHUA JANHHBI padouedl 4acTH (HILTPA LEHTPAJbHOI CKBAXKHHEI
! X MOUWHOCTH BOJOHOCHOrO ropusoHTa M H MOLIHOCTH BOJOHOCHOTO
ropusonTa M K BequuuHe 7, X| HIH Xj.
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TaGanma 2
3Hauenns BeJHYHH (UIBTPALHOHHLIX CONMPOTHBJEHHH CKBAXKHH

M/r

/M

0,5 1 3 10 30 100 200 500 | 1000 | 2000
0,1 | 0,00391 |0,122 |2,04 |l0,4 |24,3 [42,8 |53,8 |69,5 |79,6 (90,9
0,3 | 0,00297 |0,0908(1,29 | 4,79 ( 9,2 (14,5 |17,7 |21,8 (24,9 |28,2
0,5 | 0,00165 |0,0494/0,656 | 2,26 | 4,21 | 6,5 | 7,86 | 9,64 |11,0 |12,4
0,7 | 0,000546/|0,0167/0,237 | 0,879( 1,69 | 2,67 | 3,24 | 4,01 | 4,58 | 5,19
0,9 | 0,000048|0,0015|0,0251| 0,128 0,3 | 0,528 0,664| 0,846| 0,983| 1,12

B cnysae OTKaukKH M3 TPYHTOBOTO KOJOAIA TPH OMNpejeseHHH
BEJHYHHBL £ MOLHOCTb BOJOHOCHOro ropudonra M caemyer mpH-

L S
HUMaTh pasHOil H ——5» @ AJHHY He32TOIIIEHHOTO ($unbTpa ULEHT-

paJbHOil cKBaXKHHBI [/, paBHOI oOmeil AJHHe (HIbTPA MHHYC HOJO-
BHHA JUTHHEI OCYIIEHHOH 9acTH ¢HIbTpA.

3HaueHns §, npHBejleHHHle B TabJj. 2, CIpaBeJJHBH NpPH pac-
noJoXKeHAH paboyed wacTH (UILTPA Y KPOBJH HJH NOJOUIBHL Il1a-
cra. Ilpu ycranoBke ¢uabTpa B CpejHEH 9acTH IIacTa INOJYYeH-
HYI0 BeJHYHHY CJe/lyeT yMeHbIlaTh, Kak ykasaHo y ®. M. Bouege-
pa (1963 r.), Ha 1,5 npu [/M=0,3 u na 0,7 npu [/M=0,5.

HecosepuienctBo HabaiogaTeNbHEIX CKBaXKHH, ecJil OHH pacio-
JIOXKEeHBl Ha PACCTOAHHIX, NPHMEPHO PABHHIX HJIH IPEBHIIIAIOIIHX
MOIIHOCTL BOJOHOCHOTO TOPH30HTA, OYeHb HE3HAUHTEJBHO H €ro
MOZKHO HE YYHTLHIBAThb.

Pannyc BAMAHHS MO JAaHHBIM ONBITHOH KYCTOBOH OTKAYKH TpH
YCTAHOBHBLIEMCSl pekuMe [ABHIKEHHS NOA3E€MHBIX BOJ MOXKHO [pH-
6/HKEeHHO BBIYHCJAHTbL 1O (OpPMYJaM, BHITEKAWOIIHNM H3 YpaBHEHHI
IBHIKEHHSl BOJAbl K CKBaxuHam (22) u (27).

Jlns 6e3HanopHEIX BOJ

lgR ity S, (2H —S,) lgx, — S, (2H — S,) Ig x,

(5, —8,) (2H — 8§, —8,) :
JAJ15 HaTIOPHBIX BOJ
gR = S;lgx,— S, lgx, ,
$;—38,

rae S; B S; — NOHHIKeHHS YPOBHSI B NEPBOil H BTOPOIl CKBAaMKIHAX,
M; X} H X — pacCTOAHHA OT ILEHTPaJbLbHOH L0 nepBOii W BTOpOi Ha-
G104aTebHBIX CKBAXKHH, M; /{ — MOLIHOCTE BOZOHOCHOTO TOPH30H-
Ta, M.

[lpu panTenbHOil OTKauke pajuyc BJHSHHS yBEJHUHBAETCS BO
BpeMeHH u Haxojaurcs no gopmyde (25), yuuTsizalolleil HeyCcTaHO-
BHBIIIEECA JABHZKEHHE T0A3€MHBIX BOJL.

Pacuer kosdduunenta GpuabTpauuu npu oTKaukax ¢ HEyCTaHO-
BHBILHMCS PeKHMOM JBHMKEHHS [POH3BOJAHTCS N0 CJAOXKHBIM dop-
MyJnaM, NPHBOJHMBIM B CIelHaJbHEIX PyKOBOACTBax [2, 20, 24].

(61)

(62)



PA3ZIEJT 11
’ HH)XEHEPHAS TEOJIOTHUSA

[nasa 7
MEXAHHKA IPYHTOB

§ 21. O6mue ceefeHHs O TPYHTAX

Kak ykaswiBalloch BO BBeJIEGHHH, HHIKEHEDHAR TIe0JIOTHS SBJSETCS
OTPac/bio TeOJIOTHH, H3y4alomleii BepPXHIO 4acTh 3eMHO# Kophl (co-
CTaB NOPOJ, HX CBOHCTBA, (DH3HKO-re0JOrHYECKHE NMPOLECCH H AP.)
B CBSI3H C HHXKeHeDHOH JesiTelLHOCTHIO YesoBeKa, T. €. CTPOHTE/b-
CTBOM DA3JHUHBEIX 3/aHHIl, THAPOTEXHHYECKHX COOpYyHeHHIl, 1occed-
HEIX H KeJe3HHX J0POr, TOPHBIX MPEeANPHATHI H Ip.

3eMHas KOpa COCTOHT H3 pa3HOOOpPa3HHIX TOPHHX mnopof. B
CTPOHTEJIbCTBE BMECTO TEPMHHA «ropHas nmopoga» GoJiee IIHPOKO
ynorpebasiercss TepMHH «rpyHT». [log 3THM TepMHHOM TNOHHMA-
I0TCA MOYBLI H TOPHBIE MOPOJK, CJaraiolliHe NOBepXHOCTHHIE TOPH-
30HTHl JHTOC(ephl, pa3BHBaIOUHecT H H3MEHAIOUIHECS IOJA BJIHSHH-
€M NPOLEeCCOB BEIBETPHBAHHSI H HCIOJL3yEMble KaK OCHOBAHHS pa3-
JIHYHBIX COOPYKeHHHl (3]aHHH, MOCTOB, AOPOT, THAPOTEXHHYECKHX
COOpYKeHHHl H mp.), Kak MaTepHan A/s BO3BeLEHHsi HHIKEHEPHBIX
coopyKeHHuil (maoTHH, naM0, Hacumeil W 0p.) WIH XKe KaK 00DBeKT
H cpella MHXEHepHOro BO3JEHCTBHS NpPH CTPOHTEJbCTBE (BLIEMOK,
KaHaJoB, KapbepoB, TOHHeJell, TOPHBIX BHIPAGOTOK H T. IL).

Pasjies1 HHMKeHepHOH TreoJOrud, B KOTOPOM H3Y4alOTCH  CBOH-
CTBa NOYB H TOPHHIX NOPOJ KaK TPYHTOB, Ha3sblBaeTc o00wjum
2pyrTosedenuem, a pasfe], H3y4aloUHH 3aKOHOMEPHOCTH pacmpe-
JleJIeHHsl HaNpsAXKeHHH B TOJILE TPYHTOB, HX AedOpPMAalHH, YCAOBHIl
NMPOYHOCTH H YCTOHYMBOCTH TOJ JAEHCTBHEM RHEUIHHX CHJ H co0-
CTBEHHOTO Beca, — MEXAHUKOIl 2pYyRTO8; MOCJe/HSsSI ITHPOKO I0Jb-
3yeTcsi 3aKOHAMH TEOPETHYECKOH H CTpPOHTeabHOH MexaHHKH. Ilo-
CKOJIbKY TOBEPXHOCTHAsl 9acTh JHTOC(EpPHl CI0XKeHa NPeHMYyIIecT-
BEHHO DBIXJBIMH TIOPOZAMH (KPyNMHOOOJOMOUHLIMH, MeJNK0006J10-
MOUHLIMH, NbIJIEBATHIMH H TVIHHHCTHIMH), TO HMEHHO OHH H SIBJIf-
10TC 06BHEKTOM H3yueHHsI MEeXaHHKH TPYHTOB, B OT/IHYHE OT Mexa-
HHKH TOPHBIX MOPOJ, KOTOpas u3yuaer cBoiicTBa H JAedopmannu
CKaJIbHbIX NMOPOA MPH NPOBEJEHHH MOA3EMHBIX TFOPHHIX BEIPaGOTOK.
B ropumix TexmmkyMax u By3ax Kypc «Mexannka ropHeIX Nopoa»
H3yuaercst OTAEILHO OT HHAKEHepHOH reo/IOrHH U II03TOMY B HaHHOM
yueGHHKe He paccMaTpHBaeTc.

OcnoBupiMu 3agauamu obGumero rpyHtoBelenns (B. A. Ilpn-
KJIOHCKHH, 1955 r.) sABnfioTCA: H3YYEHHe YCJOBHI NpOHCXOXKe-
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HHf, 3ajleraHHa M BelleCTBEHHOTO COCTaBa IPYHTOB (MHHEPaJLHOTO,
rpaHyJIOMeTPHUECKOr0 M XHMHYECKOro); H3yueHHe HX (H3HUeCKHX,
MeXaHHUYeCKHX H KOJJOHJHO-XHMHYECKHX CBOHCTB; IIPOrHO3MpOBa-
HHE H3MEHEHHs CBOMCTB TPYHTOB (B MepBYIO ouepelb HX TNPOYHO-
CTH) BO BpPeMEHH B XOJé CTPOHTENBCTBA H 3KCIJIYaTalHH COOPY-
JXeHHIT; pa3paboTKa METOAOB HCKYCCTBEHHOTO YJYYLIEHHS CBOHCTB
TPYHTOB, NOCKOJLKY HX NMPHPOJAHBIE CBOiiCTBA He BCerja YyAOBJET-
BOPAIOT 34npOcaM pPasjiH4HbIX BHAOB CTPOHTEJLCTBA H TEM CaMbIM
He MOryT o0ecneunTb yCTOHYHBOCTb M JIOJIFOBEYHOCTh BO3BOILHMBIX
coopyxenuil. OOuiee rpyHTOBejeHHE ONHPAeTCs Ha IMHPOKHI Kpyr
reoJIOrHYeCKHX (MHHepaJoruio, merporpadHio, AIHHAMHYECKYIO H
HCTOPHYECKYIO Te0JIOTHIO, FeOXHMHIO H Jp.) H HEreoJOrHYeCKHX AHC-
numInH (QH3AKY, KOJJNOMAHYIO XHMHIO, CTPOHTEJNBHYI0 MEXaHHKY
H Zp.), HCIIOJIL3YSl OCHOBHLIE HX MOJIOZKEHHS.

B uHXKeHepHOI TeoJIOTHH OcCaJOYyHHeE TOpHLe NOPOABL, H3yyae-
Mble KaK FPYHThl ¥ NPEHMYIeCTBEHHO paclpocTpaHeHHbHe Ha NO-
BEPXHOCTH 3€MJ/IH, PacCMaTPHBAIOTCS KaK MHOrodasHble CHCTEMBI,
COCTOsIHE H3 TBePABIX yacTHu (TBepAas ¢pasa), MOPOBOro pact-
Bopa (Xuaxkas ¢pasza), rasop (rasopad (aza) u MHKPOOpPraHmu3-
MOB. B KaxoM KOHKPeTHOM cJiyuae B 3aBHCHMOCTH OT pasHoobpas-
HBIX NPHPOAHEIX OCOOEHHOCTEil M HCKYCCTBEHHBIX YCJOBHH COOTHO-
IIeHHe MeX]1y pasNHYHBIMH (asaMH H HX B3auMoJeliCTBHEe APYT C
IpyroM MOryT ObITb CaMBIMH Pa3J/IHYHLIMH, YeM H 00YCJOBJIHBaeTCs
gpe3BhuaiiHoe pasHooOpasHe (HU3HKO-MeXaHHYeCKHX CBOHCTB mHoO-
poA (TpyHTOB), ABAAIOIHXCA OOBEKTOM H3yueHHS B HHIKeHepHON
Te0JIOTHH.

ITo nmpoHCXOMKJeHHIO pasMuualoT TPH TPYNNBE TOPHBIX TOPOA:
MarmaTHuecKHe, MeTaMop(uYecKHe H 0CaJ0YHEE.

Maemaruueckue nopods. oOBMHO OYEHb NPOUHBIE, AJNSI HHX Xa-
PaKTepHO HaJHuYHE KEeCTKHX KPHCTA/JH3AaIHOHHBIX CBfidell Mexay
YaCTHILAMH, [MOJ BO3AEHCTBHeM Beca COOPYXeHHH OHH 3aMEeTHO He
nedopMHpPYIOTCs, B BOJEe NPakTHYECKH HepacTBOpHMEL OnHako 3TH
nopoJbl Bcernga pa3GHTHl TPellHHAMH, YTO HECKOJbKO CHHXKAaeT HX
(hH3HKO-MexaHuyeckHe CBOHCTBa, 0CO0GHHO NpH OLEHKE 3THX TO-
PO IpH KapbepHOH pa3spaboTke NoJe3HBIX MCKONAaeMBIX H AJisl THA-
POTEXHHUECKOr0 CTPOHTeabcTBAa. KakK OCHOBaHHMe pa3nHUYHLIX COO-
PYKeHHH HeBHIBeTpeJhle HJAH cjabo BHIBeTpeshle MarMaTHUYecKHe
NOPOAbI OYE€Hb YCTOHUIHBHIL.

Meramoppuueckue u craavnoie ocadounsie nopodst 06s1aKa0T
MeHee YIOBJIETBOPHTEJNbHEIMH (PH3HKO-MeXaHHYeCKHMH CBOHCTBaMH
N0 CPaBHEHHIO C MarMaTHYECKHMH, HO NPH OLeHKe HX KaK OCHOBA-
HHI coopyeHHI OHH 6GoJiee HajexkHbl. TOJABKO HaJHYHE ClaHIeBa-
TOCTH, & TaK¥e HepeAKO 3HauHTeJbHAfd TPENIHHOBATOCTL H pas-
JIpoGJeHHOCTh, 00YC/A0OB/IEHAbIE TEKTOHHYECKHMH MPOLEccaMi H BhI-
BeTPHBAHHEM, 3acCTaBJsIOT Gojee KPHTHUECKH OlEHHBATb 3TH IO-
POALI MPH BO3JAEHCTBHH HA HUX PA3JIHYHBEIX COOPYKeHHil, OCOOeHHO
THAPOTEXHHYECKHX H B OTKOCaX KaphepoB.

Ocadounsie nopoder mpeobaajgalorT B BepxHeil 30He JHTOChEpHL
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Owun noapasaensaloTCsa Ha TPH reHeTHUYECKHe TPYIINBL: MOpCKHe, Ja-
rYHHBIE M KOHTHHEHTaJbHble. BHYTpH 3THX rpynn no psiay npusHa-
KOB H 110 COBOKYNHOCTH (DH3HKO-MeXaHHUECKHX CBOHCTB BbIAEASIOT
MHOTOYHCJIEHHBIE THIIBI, TOATHINBI, pasHocTH H T. . OKOHuaTe/bHOMH
O0IIeNnpH3HAHHOK KJaccH(HKAIHH 0CaZOUHLEIX TOPHBEIX MOPOA C Ie-
JIBI0O HX HHXKeHepPHO-CTPOHTEJbHOH OLEHKH ellfe HeT.

Baxnoii oco6enHOCTHI0O 06/JOMOYHBIX OCAJZOYHBLIX TOPHBIX MOPOJ
SIB/ISIETCA TO, YTO OHH COCTOSAT H3 TBEPJLIX MHHEPaJbHLIX YACTHIL H
Nop, KOTOpLIe 3al0JHeHb MOPOBLIM pacTBOpoM H BosayxoMm. ITopo-
BBHI PacTBOP IpejcTaBisieT co6oi BOAY, MPHCYTCTBYIOILYIO B MOpax
TPYHTOB, B KOTOPOiH BCerja coJepiKaTcsg B 3JeKTPOJHTHUECKH-IAHC-
COIIHHPOBAHHOM BHJle KaTHOHB H aHHOHHEL CjenoBaTes]bHO, 0Caf0U-
HEI€ TOPHBIE PEIXJIBIE IOPOJbI COCTOAT M3 TBEPAOH, XKHIKOH H raso-
o6pasHoii (a3, T. e. npeiacrasasOT co6oil B 00LIEM caydae Tpex-
(asHylo cucTeMy, a yYHTHIBasi HaJHUYHE B MODPOBOH BOJE PACTBOPEH-
HHIX BellecTB — MHOroasnyio cucremy. B naHHBIX NpHPOAHHX yc-
JIOBHSIX KOJIHYECTBO TBepAbIX uacTHl (TBepAaoil ¢asel) B rpyHTax
HeH3MEHHO; COOTHOLIeHHe MKe MeXJYy BO3/lyXOM H NOPOBBLIM pact-
BOPOM (a TakXe KOJHYEeCTBO H COCTAB PacTBOPEHHHIX B MOPOBOM
BOJie BellleCTB) BO BpPeMeHH MOXKeT H3MeHSThCHA, COOTBETCTBEHHO
geMy H3MEHSIOTCS H CBOHCTBA IOPOJ, OCOOEHHO TVIHHHCTHIX.

Beem ropubiM mopogaM B KaXAbli JaHHBII MOMEHT IIpHCylle
PaBHOBECHOE COCTOSIHHE MEXKAy COCTAaBJAKIIHMH HX  TBepJIBIMH
YacTHILAMH, BO3JYXOM H TOpPOBHIM pactBopoM. Ilox  BaHsHHEM
PA3JHYHBLIX TNPHPOJHEIX H HCKYCCTBEHHBIX ()aKTOPOB COCTOSIHHE PaB-
HOBeCHsl MexJy (hazaMH I'DYHTOB HapyllaeTcs, COOTBETCTBEHHO H3-
MEHAIOTCA B Ty HJIH HHYIO CTOPOHY H cBoHctBa mnopof. [lostomy
ONHOH M3 3a7aY TPYHTOBELEHHS SIBJISETCH TPEeIABH/ACHHE BO3MOMKHLIX
H3MEHEHHH CBOHCTB TPYHTOB IOL BJIHAHHEM €CTECTBEHHLIX H HC-
KYCCTBEHHBIX ()aKTOPOB B HX CJOKHOM B3aHMOJCHCTBHH MEXILY
co60il H C BO3BOJHMBIMH COODYKEeHHSIMH H DEKOMeHJAUHsAMH IpO-
buIaKTHYECKHX MEPONPHATHH, OCYLIeCTBJEHHEe KOTOPBIX  INPeloT-
BpaTHT JedhopMaliH COOPYKEeHHH.

JnareHes TJHHHCTBIX OCAJIKOB HMeeT HHOH (OT pasjejbHO3ep-
HHCTBIX) XapakTep M B CyIIeCTBEeHHOH Mepe 3aBHCHT OT COCTaBa
ocaskoB M cpeabl. Boo6Ile ynioTHeHHe H yNPOYHEHHe TVIHHHCTHIX
OCaJlKOB HeJb3f PacCMaTPHBATh TOJNBLKO KaK TNPOCTOH MeXaHHUe-
ckuil npouecc. B ruMHHCTEHIX ocagkax ¢ MOMeHTa HX 00pa3oBaHHA
NPOTEKAalOT CJIOXKHBlEe JHareHeTHUeCKHe Ipolecchl, 00ycJOBJIeHHbIE
B3aHMOJICHICTBHEM PA3/JHYHBIX (DAKTOPOB — MEXAHHUECKOTO  YIJIOT-
HeHHs, XHMHYECKHX, (PH3HKO-XHMHUECKHX H OHOXMMHYECKHX MpO-
IIeCCOB, B COBOKYMHOCTH OQYCJIOBJAHBalOLIHe JHTHQHKaUHIO ocan-
Ka M NpeBpalleHHe ero B MOpPoAy. DTH NPOLeCCh H3MEHSIOT NepBo-
HayaJbHBIH COCTAB 0OCagKa H CNOCOGCTBYIOT TNOSBJAEHHIO HOBBIX
o6pasoBanuii. B pesynbrare aAHareHeTHYECKHX MPOLECCOB  MPOY-
HOCTh TVIHHHCTBIX MOPOJ YBEJHYHBAGTCS.

Topoakl, Haxoasick B BepxHeil 30He JHTOCHEpH, NMOABEpraloTCs
BO3AEHCTBHIO MHOrOYHCJIEHHBIX (axkTopoB. BaKueHIIHM H3 3THX
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(haKTOPOB ABJACTCH Bb6l6ETPUBAHIE — COBOKYIHOCTh MPOIECCOB (Hu-
3HUECKOTO M XHMHYECKOrO paspylleHHs TOPHHIX MOPOJ, H3MEHSIO-
I[HX WX BEILECTBEHHHIl COCTaB M (PH3HKO-MeXaHHUeCKHe CBOMCTBA.
O6pasyoumascs BeBETpejasi 30Ha MOIIHOCTbIO OT HECKOJBKHX MeT-
poB 10 10—15 M u Gosiee NpH CTPOHTENLCTBE PA3HLIX COOPYXKeHUH,
0cO6GEHHO OTBETCTBEHHBIX (TJIOTHH, BBICOTHHRIX 3J1aHHi, MOCTOB I
T. I.), J0J2KHa OHLITh BbISIBJIEHA H H3ydeHa.

Prc. 25. TeoaorHueckuii paspes ywacTka onoasusa Ha DBailinakosckom yriepas-
pese:
1] — CYTAHHKH; 2 — NecoK; 3 — KaoAHH; 4 — rAHHA; § — yroab; 6 — nojoxenne paGouero
Yctyna no OnoAsHA

IlpH HHIKEHEepPHO-TEOJOTHUECKOH OlleHKe H3YUYaeMBIX YYacTKOB
CYIleCTBEHHOE 3HAaYeHHe HMEIT YCA08UA 3AAE2AHUS TOPHHIX TIO-
pox— cdopma 3ajleraHnsi, MOIIHOCTh H MPOTAKEHHOCTh IIJIACTOB,
COOTHOILIEHHE TOPOJ APYT C APYTrOM, TeKTOHHYECKass HapyUIEHHOCTb
HT. I

Ilps cTpoHTENbCTBE HOPOMKHEIX BEIEMOK, OTPLIBKE KOT/JIOBaHOB,
paspaboTke MeCTOPOXK/JEHHH TOJIe3HBIX HCKONAEMBIX OTKPHITHIM
crniocofoM U B JAPYruXx cay4dadx 3ajeraHHe Mopoa B OTKOCAX MOKeT
OHTb TakuM, KaK Nokaszano Ha puc. 25. Haauume B meckax, caa-
raiouUix BCKPHIIHOH ycTyn Ha DBaiiiakoBckoMm yriaepaspese, mpo-
CJI0S KAaOJNHHOB SIBHJIOCL NPHYHHOI KPYMHOIO OIOJI3HS, B pe3y/bTa-
Te 4ero TOPH3OHTAJbHAsd IJIOMIAJKa BCKPBILIHOrO YyCTyNa, IO KO-
TOPOH MNPOHCXOAWJIO NepejBHIKEeHHe TPaHCHOPTHO-OTBAJBHOTO MO-
CTa H JAPYIrHX THANKEeJbIX MEeXaHH3MOB, Ha NPOTSKEeHHH 42 M cme-
CTHJIACH BHH3 TIO TIPOCJIOIO0 KAOJHHA.

ITpu mHIKEeHepHO-TeOJOTHUECKON OlleHKe TOPHHIX MOPOX Heo6Xo-
JHMO Y4YHTBIBATL TaKiKe TEKCTYPHBIE H CTPYKTYPHHIE HX OCOOEHHO-
CTH.

ITon rexcrypoil B HMHIMKeHEPHOH TeoJOrHH MOHHMAETCs] COBOKYII-
HOCTb TIPH3HAKOB, XapakTepHusyloUHX HCOJAHOPOJAHOCTL INOPOABI B
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naacte. OHa OOGLIYHO ONpeAeNsieTCH pachoJiOKeHHeM M COOTHOIIe-
HHEM MeXaHHYeCKHX, MHHEPAJOTHUECKHX W CTPYKTYPHBIX 3JieMeH-
TOB B Iuacre mnopoibl. Tekcrypa o6yc/oBAHBAaeT aHH30TPOMHOCTh
CBOHCTB 1OPOJBI B Pa3HBIX HanpapleHHsX. Pa3nuuaior cienymoomipe
BH/IBI TEKCTYP: CJOHCTYIO, CJAHUEBATYIO, INIHTYATYIO, JIHCTOBATYIO,
MHKPOCJIOHCTYIO, KOCO- H JHAroHaJbHOCJOHCTYIO, JIHH3OBHHYIO,
THE3JI0BYI0, OOJIHTOBYIO H Jp. TekeTypa mopoj co3jaercs npH HX 06-
pasoBaHHH (CJIOHCTHIE, JHCTOBBIE, JIHH30BHAHbIE, KOCO- H JHAro-
HaJbHOCTOHCTHIE H JAp.) Jin6o B mpoumecce AnWareHesa (m/aWTyaTas,
claHnesarasi, 00JHTOBas u Ap.). HauGoarmee anaueHuwe Texcrypa
HMeeT TNPH HHKEeHePHO-Te0JOrHYeCKOH OLeHKe OCAaJOYHBIX TOPOJ,
TaK KaK TeKCTypHble OCOGEHHOCTH 3THX MOPOJA MOTYT OOYCJOBHTDH
SIBJIEHHS] OTOJI3aHHsl OTKOCOB HCKYCCTBEHHBIX BHIDAGOTOK (BBIEMOK,
KapeepoB H T. II.), HEPABHOMEPHYIO CXKHMAeMOCTh MOPOA B OCHO-
BaHHH COOPYXKeHHH, NposBJeHHe MeXaHHueckoii cyddosunm m apy-
THe HexKeJsaTeJbHble IPOIECCH, OTPHIATENbHO BJHSIONIHE HA COO-
PYeHHSH.

IMox crpykrypod ropHBIX NMOPOA B HHKEHEPHOH TI'eOJOTHH NOHH-
MalOT HX CTPOEHHe, ONpeJesnseMoe CleIyIIHMH NMpH3HAKaAMH: pas-
MepoM, (GopMOii M XapaKTepoM NOBEPXHOCTH CJIArailiux IOPOAY
YaCTHIl; OTHOCHTEJbHBIM PACHOJIOXKEHHEM W B3aHMOOTHOIUIEHHEM HX
B NOpOAaX; XapakTepoM CBs3eil MeXIy 4YacTHLAMH MOPOJB, OKa-
3bIBAIOIHX CONPOTHBJEHHE NMPH MEeXaHHYECKOM BO3IEHCTBHH Ha Hee;
NOCJIeIHHEe HA3LIBAIOT BHYTPEHHUMU CTPYKTYPHLIMU CBA3AMIUL.

CTpyKTypHBIE CBfI3H B TPYHTaxX OIpeNeJNsloT HX CIOCOGHOCTb
COXpaHATL PaBHOBECHOE COCTOSIHHE B JAHHBIX MPHPOAHBIX YCJOBH-
AX H CONPOTHBJATHCH BHEIIHHM Bo3JeHcTBuaAM. H3yuenne cTpyK-
TYPHBEIX CBfi3eil B IPYHTAaX HMeeT OTPOMHOE MPaKTHUeCKOe H Teope-
THYecKoe 3HaueHuHe. De3 NMOHHMAaHHS CTPYKTYPHHIX OcoGeHHOCTed
JaHHOTO TPYHTAa HEBO3MOXHO OGOCHOBAHHO pemaTh BOMPOCH Je-
(OpMHPYEMOCTH TOPOJ B OCHOBAaHHH COOPYXKeHHil, B OTKOCax BHI-
eMOK H B 00OpTax KaphbepoB, NPH NPOXOJKe TOHHEJIeH ¥ B APYTHX
cayuasx. CrnenoBaTenpHO, 3HAHHE CTPYKTYPHBIX CBSI3edl HMEET 0cCo-
Goe 3HAUeHHE 151 MEXaHHKH I'PYHTOB.

B pasubix nopofax CTPYKTYypHBIE CBSI3H HMEIOT HeojHHAaKOBBIH
Xapakrtep, uTo 06yCJOBJHBAET PA3JHYHBIE HX MeXaHHYecKHe CBOH-
crBa. HauGonee cjoxHBIE CTPYKTYPHBIE CBSI3H MNPHCYIIH TIJIHHH-
CTBHIM, HJIH CB8A3HbIM, TPYHTaM (cymecsiM H oco6eHHO CYTJIHHKaM H
rauHaM), HaubGosiee pacmpocTpaHEHHHIM Ha 3eMHOH TOBEPXHOCTH.

ITo II. A. Pe6Gunpgepy, CTPYKTYpHBIe CBfI3H B TODHEIX IIOpOAax
HNOApasfessioTCsl Ha KOaryJsilHOHHEE, KOHICHCAIHOHHBIE M KpH-
CTaJH3alHOHHBIE.

Koaeyaayuornneie crpyxrypusle ceazu Mex1y MHHEPaJIbHLIMH
9acTHLIAMH, CJATAalOUIHMH OCaZloYHEIe MOPOJALI, BO3HHKAlOT IPH
OCaXKJEeHHH B BOJOEMax TeppHreHHoro MaTepuana. Tomkomucmepc-
Hble H KOJUIOHJHble YaCTHIB, OKO0JIO KOTOPHIX HMEKTCH TOJCTHE
IJIEHKH (H3HYeCKH CBSI3aHHOH BOJBI, HCNHITHIBasi GPOYHOBCKOE ABH-
JKeHHe, coypapsiorca. IIpH coyjapeHHH 4acTHI, MPOHCXOXHT TPO-
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PHIB BOJHBIX TJIEHOK, OGBIYHO MO yriaMm H pe6pam, MeXAy yacTH-
LaMH B MECTaX KOHTAKTOB NMPOSBJSAIOTCA CHJIB MEXMOJEKY/IaPHOro
Bo3zeiicTBus (cuabl Ban gep Baaabca) W wacTHUB CAHRAOTCH —
KOaryJqHpyioT, 4to y6ucTpsieT mpouecc ocaxaeHus. Kak npasuao,
B IIporecce Koaryasiuuu o6pasyloTcd arperathl H3 MHOTHX CJHI-
UIHXCA MHHepaJbHBIX YacTHL, pasjauYyHOro pasmepa. B pesysbrare
Ha JAHe BOJOeMOB ofOpasyeTcs OueHb PHIXJIBIH CTPYKTYpHBIH Kapkac
H3 arperatos NepBOro, BTOPOro H GoJiee BEICOKHX NMOPAJKOB.

KoaryasiuuoHHble CTPYKTYypHBIE CBSI3H OGBLIYHO TNPHCYLLH TJIH-
HHCTBIM NOPOJaM 4YeTBEPTHYHOrO BO3pacTa; B GoJjee APEBHHX IVIH-
HHCTHIX TMOPOAAX HAPSAY C NMEPBHYHBIMH KOATY/SIHOHHBIMH CBSI3si-
MH BO3HHKAlOT CTPYKTYpHble CBf3H HHOrO MOPSJKa, SABJSIOUIHECH
6oJiee MPOYHBIMH.

Konznencaunonnble CTPYKTYPHbIE C6A3U BO3HHKAOT B 06J0MOY-
HBIX OCaJl0YHBIX TOPHHIX MOPOJAx B mpouecce HX jJuareHesa. dax-
TOpaMH, o0yc/0OB/JHBAIOUWKMH 00pa3oBaHHe 3TOTO THNA CTPYKTYp-
HEIX CBfi3eH, ABJAIOTCS KPHCTAJJIH3YIOUHEeCss H3 MOPOBOro  pact-
BOpa pasJHYHbBIE XHMHYECKHE BelllecTBA H CJAOXKHbIE (PH3HKO-XHMH-
YecKHe Npolecchl, UeMEHTHPYIOlHe MHHepajbHble YacTHUB. CTpyk-
TYpHble CBSI3H PacCMaTPHBAeMOro THIAa MOryT ObITh BOJIOCTOHKHMH
(uemenTHpylOllee AeficTBHE OTBep/AEBUIHX KOJJOHIOB KpeMHe3eMa,
THADOOKHCJIOB KeJse3a, allOMHHHS H Jp.) H BOJOHECTOHKHMH (Le-
MeHTallHl 3a Cc4YeT THumca, KapOGoHATOB H APYTHX PAacTBOPHMHIX
coJeit). IlockoabKy 9TOT THI CTPYKTYPHBIX CBsidell 0OycJIOBJIHBaer
IleMEHTALHIO DPHIXJBIX TePPHIEHHBIX OCAJKOB, TO HHa4ye KOHIeHca-
LIHOHHBIE CBS3H HA3HIBAIOTCS YeMeHTayuonHbimy. TIpounocTs neMeH-
TAlHOHHHIX CBfi3eH pasJHYHA, B HEKOTOPHX MNOPOAax MAOCTHraer
COTEH M THICAY KHJIOTPAMMOB Ha KBajpaTHHI caHTHMerp. Llemenra-
LLHOHHBIE CTPYKTYPHBIE CBSI3H NPHCYILH aJeBPOJHTAM, apPTHAIHTAM,
necyaHHKaM, MepreJsM, KOHrjioMepaTtaM, OpeKYHAM H IPYTHM
YIJIOTHEHHBIM O6GJIOMOYHEIM TOPHBIM NMOPOJAM, KOTOPbIE OTHOCSTCS
K CKaJbHBIM IMOpOAaM.

Kpucraasusayuonnole CTPYKTYPHblE €8A3U B Pa3HBIX MOPOAAXx
HMEIOT PasJHYHYyl0 TpHPOLY. B H3BepKeHHHX NOpojax OHH BO3-
HHKAIOT 10 Mepe OXJaXKIeHHs MarMbl H BHIKDHCTAJJIH3AaIlHH H3 Hee
MHHepanoB. KpHCTanin3auHOHHBE CBSI3H B XeMOreHHHIX NOPOAax
BO3HHKAIOT NPH OCAXAEHHH H3 BOMHBIX NMepecHIIeHHBIX pPacTBOPOB
coJieil, OTAeNbHBIe KPHCTAJIJIB KOTOPHIX NPH 3TOM CpacTalTcs APYT
¢ apyroM. KpucramnnsauHoHHBE CTPYKTYPHBIE CBSI3H, SBJASCH
BecbMa NPOYHBLIMH, NPH paspyLIEHHH He BOCCTaHABJIHBAIOTCH.

HOaa knaccHHKaUHMH TPYHTOB H /Ji OLUEHKH HX NOBEIEHHS BO
B3aHMOJEHCTBHH C COOpPYyMXeHHeM HeoOXOAHMO HMeThb KOJIHYeCTBeH-
Hble (LHOPOBHE) X@PaKkTepucTUKW, WIH NOKA3aTeau, WX CBOWCTB,
KOTOpHIE MOJYYaloT NMyTeM H3yYeHHA TPYHTOB METOAaMH, MOApPOoOHO
H3JlaraeMBIMH B CIelHaJbHEIX PYKOBOJCTBaX.

[TokasaTenu CBOHCTB IPYHTOB.

1. Knaccudukannotnsie, MO3BOJSIOUIHE MOAPA3ALNATh H3yuae-
MBI TPYHTH 10 OOBEKTHBHBIM TIOKa3aTelsiM Ha ONpeleseHHbe
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Knaccel. K HHM OTHOCATCH: MHHEpaJOTHUECKHH H rpaHyjoMeTpHye-
CKHH COCTaB, €CTEeCTBEHHAasl BJAXKHOCTh, KO3((PHIHEHT BJIaXKHOCTH,
IJIOTHOCTD, YHCJIO NJIACTHYHOCTH, KOHCHCTEHLHS H JP.

2. KocBennbie, no3soJisiioliie B nepBoM NPHOJHKEHHH OLEHHTb
CTPOHTe/IbHbLIE CBOificTBa rpyHTOB. K HHM oOTHOCATCA: oObeMHas
Macca, NOPHCTOCTb, INIACTHYHOCTh, HaGyxaHHe, KOHCHCTEHIIHs, CTe-
IeHb IJIOTHOCTH H AP.

3. Tlpsimble pacueTHBHIe, AaIONlHe HENMOCPEJCTBEHHOE KOJHYECT-
BEHHOe BHpajKeHHe BAXKHEIX B CTPOHTEJNbHOM OTHOINEHHH CBOMCTB
TPYHTOB, HCIIOJIb3YEMEIX JJIi OKOHUATEJIbHBIX PACYETOB OCaJKH COO-
PYMKEHHii, yCTOHYHBOCTH HCKYCCTBEHHHIX OTKOCOB, DacueroB BOJO-
3a60poB H [pPeHaXKHHIX COOPYIKEHHH, INOANOPHBIX CTEHOK H T. I
K HHM oTHocsTCH: 06beMHas Macca, KO3 HIHEHT YIJIOTHEHAS, MO-
Iynb obuled pedopMaiuu, CUENIeHHe, YyroJ BHYTPeHHero TpPeHHd,
OTHOCHTe/IbHAsi NPOCaJ0YHOCTb, KOIhGHUHERT QHABTPAIMH H AP.

Hekoropnle KoCBeHHBIE¢ W TpAMble pacueTHble NOKa3aTeJH HC-
NOJb3YIOTCS OJHOBPEMEHHO H ISl YTOYHEHHS KJacCH(HKAIHH IPYH-
TOB.

BonpmuHCTBO ToKasaTenell onpejpensiercsi Ha ofpasuax rpyH-
TOBE B HX €CTECTBEHHOM COCTOSIHHH, TaK Ha3bIBaeMbIX MOHOAUTAX
(mpH HX ecTecTBEeHHOH CTPYKType, MOPHCTOCTH M BJIAXKHOCTH).
Toabko mpH HCMONB30BAHHH TPYHTOB KaK MaTepHala JIIsi OTCHITKH
HaceimeH, 7aM6 H T. I. COOPY:KeHHil Bce NMOKasaTeJlH OnpefensoTes
Ha o0pasiax HapylIeHHOH CTPYKTYDHl, NPHUYEM OHH HCKYCCTBEHHO
JOBOJAATCA [0 COCTOSIHHSI, KOTOpoe OyLyT HMEThb B INOCTPOEHHOM
coopyxeHnH. CocTaB mokasaTejeil, KOJHYECTBO ONpefeseHHH AJid
KaXJ0H pa3HOCTH TPYHTOB H METOILI ONpEJe]eHHs MoKasaTeJel
clefyeT yCTaHaBJIHBATb B 3aBHCHMOCTH OT THIIA TPYHTOB, THIA COO-
PYXeHHs H CTajHH npoekTHpoBaHus. Haubosee mosHO H HA MHO-
ruHx obpasmnax AJs OJAHOH H TOH Ke Pa3HOCTH IPYHTOB (He MeHee
10—15 ompemenenuii) nokasaTenw HX CBOHCTB ONpepensioTcs Ha
cragud paboduero NPOEKTHPOBAHHS, NMOCKOJAbKY 110 JAeHCTBYIOULHM
HODMATHBHBIM PYKOBOJACTBAM MHOTHE MOKasaTesH, 0coGeHHO nps-
MEIe pacueTHhle, HeOOXOAHMO OmpejeasiTh METOJAaMH MaTeMaTHde-
CKOTO CTaTHCTHYECKOTO 060061IeHns.

IIpu orGope o6pa3uos rpyHTOB AAsi J1a00OpaTOPHHIX HCCJENOBA-
HHII HX CBOHCTB HOJXKHB cofaogathess TpeGoauuss I['OCT
12071—72 «Ipynrn. Or6op, ynakoBka, XpaHeHHe H TPaHCIOPTH-
poBanHe 00pasnoB».

§ 22. Knaccudukauus rpyHTOB Mo MeXaHUYECKOMY
cocraBy

ITon MexaHWYeCKHM HJIH TPaHYJOMETPHYCCKHM COCTAaBOM NPHHH-
MalT MNpPOLEHTHOE cOoAepXkaHHe YacTHIl pa3JHYHOrO pasmepa, cnia-
FaloliuX JaHHYI0 PHIXJaylo mopoiay. Pasmep 4YacTHL H3MeHsieTCs B
INHPOKHX Tnpejejiax — OT COTeH M JeCATKOB CAHTHMETPOB Y KpyI-
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HOOBJIOMOYHBIX pasaeJIbHOSEPHHCTRIX NMOPOA A0 COTBIX H THICAYHBIX
JoJiell MHJJHMEeTpa H MeHblle Y TIVIHHHCTBIX mopox. I'pynnm ua-
ctur, Gojiee MM MeHee OXMHAKOBOrO pasMepa HasHBaIOTCA (hpak-
yuamu. B CCCP B GoJsiblIHHCTBe KJaaccH(HUKalHi TPYHTOB 10 rpa-
HYJIOMETPHYECKOMY COCTABY pas3jIMualoT cJjaelylomue (paxkunu
(raba. 3).

Ta6auuna 3
Kanaccudukauus dpakuui
TMopoan Dpakunn, MM Topoywt DpaxkuHH, MM
Bajiynsl B rniGst [Tecuarbie yacTHIbE
KpYIHbIE >800 rpy6nie 2—1
cpeaHue 800—400 KpYnHbE 1-0,5
MeJIKHe 400—200 cpefiHHe 0,5—0,25
lFaneka n meGens MeJIKHe 0,25—0,10
OueHb KpYMHBIE 200—100 TOHKHE 0,10—0,05
KpYTHHE 100—60 IMuseparbie YacTHIE
cpennne 60—40 KpYIHEE 0,05—0,01
MeJIKHe 40—10 MeJIKHe 0,01—0,005
I'paeuit u xpecsa [ IMHHCTHE YacTHIH
KpYNHEE 10—6 | rpyGLie 0,005—0,001
cpe/iHHe 6—4 TOHKHe <0,001
MeJIKHe 4—2

Hsmenenne pasmepa YacTHIL B TPYHTax CyLIeCTBEHHBIM 06-
pa3oM cKasbiBaeTcsi Ha HX cBoficTBax. Ilecyanble (H GoJee Kpym-
Hble) — He IJIACTHYHEI, He Ha6yxaloT, He JAalOT yCaJKH, XOPOIIO
BOJONPOHHIAeMBl, 00/1aJal0T HE3HAYHTEJIbHHIM KalHJIJASAPHBIM TOA-
HATHeM. [VIHHHCTBIE — MJIACTHYHHE, HabyXaloT, AaloT ycaiKy, MaJo-
BOJNOTIPOHHIIAEMEl, HMEIOT 0OJbIIOe KaNHMIsipHOe NOJHATHE, BJaXK-
HOCTb MX MoxeT gocturath 6009 (ouens rugpodusashu). IlpH HE-
JKeHePHO-Te0JIOTHYECKOM H3YUYeHHH TPYHTOB HX TIpaHyJOMeTpHYe-
CKHH COCTaB HMeeT BaXKHOe 3HaueHHe H SBJSETCA OJHHM H3 OCHOB-
HBIX KJacCH(OHKAIHOHHEIX TNIOKa3aTeJei.

B 3aBHCHMOCTH OT MPOLEHTHOTO COOTHOLIEHHSA PA3JHYHHEIX (pak-
nHid B Tabn. 4 npuBefeHa KJaccH(HKAaNHA KPYNHOOO/JOMOUHBIX H
NecYaHbIX pas3fe]bHO3epPHHCTHIX  chimyydx mopoa mo CHuIl
I1—15—74.

3HaHHe TIpaHyJOMETPHYECKOr0 COCTaBa TPYHTOB HEeOOXOIHMO
JJisl pellleHHs 1eJOro psjaa NPakTHUECKHX 3a/llau: KJaacCHOHKAIHH
H3y4aeMHIX NOPOJl, OPHEHTHPOBOYHOTO OMPeJieleHHs] CTeNeHH HX BO-
JONPOHHIIAEMOCTH, YCTAHOBJEHHS BO3MOXHOCTH HX BBIMEIBA B OT-
KOCax BBIEMOK M Hachilell, pacueTa rpaBHHHBIX (HJIBTPOB, OLEHKH
IPYHTOB, OTCHINKH Hachbimed, 6aJaacTHOro cJosl, MPHroOTOBJEHHS Ge-
TOHA M B JIPYTHX caydasx.
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Tabauua 4

Knaccupuranus paspeabHosepuncTiX rpyiros no CHull 11—15—74

Pacnipesiesienne gacTHI, no
KpynHocTH B 9% oT Maccs
CyXOro rpynTa

IMpEroarocTs AAR BOSBEJEHHA
BEMJISIHOTO [MOJIOTHA

KpPYNHOOG/NOMOYHNX H
MecuansiX rpyHTOB
Tpyer meGuucThit  (npH

npeo6ianannl OKaTaHHLIX
9aCTHI| — FaJeTHHKOBHII)
Tpyer  pgpecBsinmifi  (mpH
npeo6aajaHHH OKaTaHHBIX
9ACTHI, — TpaBHiinbi)

IMecox KpymHH
Ilecox cpepsefi KpynmHocTH
ITecox menxwuit

Kpynaee 10 MM — Gonee 50
Kpynuee 2 MM — Goaee 50

Kpynnee 2 mm — Gosee 25

Kpynree 0,5 mm — Gonee 50
Kpynuee 0,25 my—Goaee 50
Kpynsee 0,1 mm — Goaee 75

HauGosee npurogex

2
Ipurogen
>

Menee nprrozen, wem mec-

KH KPyNHHE H CpejiHHe

TMecok nuuieBaTHI Mano nprrozen

Kpynuee 0,1 MM — MeHee
75

lNpuumenanne Jan ycraHOBJeHHs HAaHMEHOBaHHs rpyHta mo Talauue nocjexosa-
TeAbHO CYMMHPYIOTCS MNpPOUEHThI COAEpPXKaHMSl HacTHI, HCCJAeAyeMOro TpyHTa: cHavaja Kpyn-
Hee 10 MM, 3aTeM kpynHee 2 MM, fajee kpynnee 0.5 MM u T. 1. HaumeHopanue rpyHra Aaercs
no nﬁepnouy YAOBNETBOPSIOUIEMY MOKa3aTeJl0 B NOPALKE pPACHOJOXKEHHA HaHMeHOBaHHMA
B TaGanne.

Meronb IpaHyJIOMETPHYECKOro anaJjn3a MHOTOYHCJIEHHBI H MOTYT
OBITH ynpolleHHble, TOJi€BLIE, MJA II]JHﬁJIH}KeHHOl"O onpeneJeHHA

cocrtaBa TOpPOJ H TOYHBE, TPOH3-
s - BOJHMBbIE B J1a60pATOPHSX, OCHa-
§ {TIATTTIM  leHHBIX  CHeuHabHOH  anmapa-
5}?:80 I Typoii. OTH MeToAb OMHCaHH B
§3m crelHaJbHLEIX PYKOBOACTBAX.
3 0 PesyabTaThl  rpaHyJoMeTpHue-
§§, ' ' CKOTO AHanW3a JJis HarJasAHOCTH
§ I | usobpaxkaiorcesd  rpapuyeckn B
T ~ i : BHJIE IMKJIOTPAMM, TPEYTOJbHHKOB,
dy ; a vale BCEero B BHAE CYMMAapHBIX

KPHBLIX B TOJyJOrapuMHIECKOM
macwrabe (puc. 26). Ilo rpaduxy

i
”anep yacmuy, nm

f’féyfg;mggq:‘é’:g‘:ﬂ Kpusai  rpaHyJOMETPHYECKOTO COCTaBa OIl-
B moayiorapupMmueckom Mac. PCASIACTCH 3PDEKTHBHbIH WK Aed-
wmrate CTBylOUHE auamerp dy, AHAMETD

wectunecATH dg H KO3 HIHEHT
HEOJAHOPOAHOCTH. 2P bheRTHBHBII
AHaMeTp — AHaMeTP YacTHI, MeHblle KOTOPOrO0 B JAHHOM rpPYHTe
copepxnarca (no Becy) 10% wacTuu.
Kosdppuuuenr HeopHOpPOAHOCTH onpefeaseTc mno dopmyse:

Ky =-2u

oy
Ipu kosdpuuuente HEOAHOPONHOCTH NECUAHBIX TPYHTOB 6OMb-
me 3, a IIHHHCTHIX — 0OJblIe 5 OHH CUHTAIOTCH HEOOHOPOOHbIMU.
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§ 23. ®u3nueckue CBOHCTBA rPYHTOB

Yaeabuass Macca (maoTHocTb). [ln0THOCTS rpyHTOB
Yex — Macca elMHHIb o6beMa MHHEDaJbHBIX wacTHl (yaenbHas
Macca), onpexensieMas KaK OTHOIIEHHe MacChl YacTHI K oGbeMy
BLITECHEHHOH HMH XHAKOCTH. ITJOTHOCTE MHHEpPasoB, BXOAALIHX B
COCTaB PHIXJILIX NMOPOA, H3MEHAETCS B HE3HAUHTEJbHHIX Npejpesax.

BennunHa yae/bHOH MacChl HCNOJAL3YeTCs /S OmpelesieHHs He-
KOTOPHIX (PH3HYECKHX H MeXaHHYeCKHX II0OKasaTeJeil, N03TOMY OHa
ABJAETCS KOCBEHHOH xapakrepuctukoii. Ompeaensiercas no I'OCT
5181—78.

O6beMHass Macca y,— Macca eIHHHUH o6beMa TpPyH-
Ta NPH €CTeCTBEHHOH NOPHCTOCTH H BJaXHOCTH. ITOCKOJNIBKY TPYH-
TaM TPHCYIIA MOPHCTOCTh, TO 00BEMHAs Macca BCerfia  MeHbIue
yaensHoft Macce. OGheMHasi Macca TpPYHTOB fABJSETCA OAHOH M3
CaMBIX BaXKHHEIX (PH3HYECKHX XapaKTePHCTHK, ONpeaessfs MHOTHE HX
CTpPOHTeJbHEIE cBOHcTBa. Besnunna o6beMHOH Macchl 3aBHCHT OT
IIOPHCTOCTH H CTENEHH YBJaXKHEHHS NOPOAbl; MAKCHMaJ bHAfA 06beM-
Hasfg Macca NpH JaHHOH MNOPHCTOCTH OYHeT NPH IOJHOM 3aNOJHEHHH
nop Bojpod. O6weMHast Macca MOPOJLI ABJSETCH IPSMBIM pacuer-
HBIM TOKa3aTeJeM H HCHOJb3yeTcss Jjs: 1) pacuera AaBjeHHA
TPYHTa HA NOAMOpPHHE CTEHKH; 2) pacyera YCTOHYHBOCTH OTKOCOB
BLIEMOK KOTJIOBAaHOB, KaphepoB H T. II.; 3) ONpeJe/eHHs] BeTHYHHbI
rOPHOTO [JaBJIEHHS B TOHHENSX; 4) BBEIYHCJIEHHS 0OBEeMHOH Macchl
CKeJleTa TPyHTa, €ro MOPHCTOCTH H KO3((HIMeHTa NOPHCTOCTH (B
nmocjieflHeM ciayyae oObeMHas Macca fBJAseTcs KOCBEeHHBIM MOKasa-
TeJeM); §) onpesesieHusi ACNYCKaeMOro AaBJeHHS B OCHOBaHHHA COO-
PY2KeHHs H pPellleHHs APYTHX 3ajxad.

Onpepensiercss ob6beMHast Macca Ha MmoHoautax mno TIOCT
5182—64. HepmocraTkom 3TOro Meroja sIBAfETCS MaJgblili  06BeM
rPyHTa B H3MepsieMHIX MPpHOGOpax H HeoOXOAHMOCTh H3BJeYeHHS 06-
PasuoB H3 MaccHBa NOPOX, B IpOIecce yero ecTecTBeHHas MOpH-
CTOCTb TPyHTa B Kakoii-To Mepe Hapymaercs. [Tosromy B nocuies-
HHE TOAH pa3paboTaHbl METOAH ONpenenenHsl 0OBLEMHOH MaccChl
rPyHTa HemocpejACTBEHHO B MAaCCHBe — ICHeTPALHOHHBE H SJep-
HBle. flnepHble raMMma-JiyueBbie MeTOAbl SABJSIOTCS HaubGosee mnep-
CTIEKTHBHAIMH 6J1arofapsfd BBHICOKOH NPOH3BOANTENLHOCTH,  3SKOHO-
MHYHOCTH AJS TNPaKTHYECKHX MeJell ¥ JaloT BIOJHE HaleXHYIO
TOYHOCTh. MoryT NpHMeHATbCS KaK NpPH OJAHOKPATHHIX, TAK H MHO-
rOKpaTHEIX onpejeneHHsX o0beMHOH MAacCH OJHOTO H TOro Xe Mac-
CHBa TPYHTA, YTO 0COGEHHO BaXKHO NpPH BeJAEeHHH CTAlHOHAPHLIX Ha-
GJIO/leHHH Ha OMOJI3HEBHIX CK/JIOHAX, 32 OCaJAKAMH COOPYXEeHHH BO
BpeMEHH H T. TI.

O6bemHass Macca ckeaeta rpyHrta (ofzemuasn
macca reepdoi (hasel) y. — Macca efHHHIE OOGbeMa TPyHTa NpH
€CTEeCTBEHHOI MOpPHCTOCTH, HO 6e3 mMacchl MOpoBOH Boxbl. O6beMHuas
Macca CKenera TPYHTa XapaKTepusyeT IJIOTHOCTh MOPOJAH W Onpe-
aenasietcsd no dopmy.e:
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e Yo
i 14-0,01w ° (63)
rae W — ecrecTBeHHas BJIAXKHOCThL IPYHTA.

EcTecTBennas BiaXHOCTh W -— KOJIHYECTBO BOAW B
nopax rpyHTa B €CTECTBEHHHIX YCJOBHAX — NpeJCcTaBasfeT coboi oT-
HOIUEHHE Macchl BOAKI K Macce YacTHI[ B JaHHOM OOLEMe IpyHTa B
npouentax. Onpepensiercst ectectBeHHas Baaxuocts mo TOCT
5180—75 na obGpasuax, oto6paHHbIX B nose. B mpupoaHoii oGera-
HOBKE eCTeCTBEHHAS BJAXKHOCTL ONPEeAeNAETCS PA3JHUHBIMH METO-
JaMH: 3JIEKTPOTEPMHYECKHM, TepMOJIEKTPHUECKHM, AHIJIEKTPHUC-
CKHM H HEHTPOHHBIM, H3JIOXKEHHEIMH B CHEIHAJILHBIX PYKOBOJACTBAX.
H3 uux nanbosnee 3(peKTHBHHIM fABJSETCA HEATPOHHHIH, OTIHYAIO-
IAACA OT APYTHX MAEIIEBH3HOM, TOYHOCTBIO H ONEPATHBHOCTRIO.
BaauoCTh rpyHTOB (0COGEHHO IVIHHHCTHIX) SIBJISIETCS BaXKHOH HX
XapaKTepHCTHKOH M H3MEHSeTCsl B IIHPOKHX Npelesax — OT He-
CKOJIBKMX (B CYyXHX meckKax) A0 MHOTHX COTeH NpPOILEHTOB (B Haax).
B 3aBHCHMOCTH OT BJIaKHOCTH IeCYaHble H [VIHHHCTHIe TOPOJABI MO-
IyT HAaxXOAHTBCA B DPas/HYHOM (DH3HYECKOM COCTOSIHHH, COOTBETCT-
BeHHO yeMy (OCOGeHHO y TIVIHHHCTBIX 'PYHTOB) H3MEHsieTCsl HX Mpod-
HOCTb, Ae(OPMHPYEMOCTb H YCTOHYHBOCTh. BiaXHOCTh, COOTBeT-
CTBYIOILAS TMOJHOMY 3allQJIHEHHIO BCEX IMOp TPYHTA BOJAOH, HMEHY-
eTCsl MOAHOU BAQ20eMKOCTHI0 H onpepensierca no dopmyae (B %):

B e Sl e (64)

A
Tu Ve
rae e — K03 (UL HEHT NOPHCTOCTH; 1 — MOPHCTOCTD.

B npHpOJHBEIX YCJOBHSIX ecTeCTBeHHasi BJIaXKHOCThL He BCeria
COOTBETCTBYET MOJIHOM BJIaroeMKOCTH. B mojo6HBIX ciayyasx Xapak-
TEPHCTHKOH CTelneHH 3alloJHeHHs BOAOH CJAYKHT cTeneHs B6Aaxc-
HOCTU 2PYHTA, uAu KOIPPUUUeHT BAQNCHOCTU (OAS 3aNONHEHUS
ofbeMa Mop TPyHTa BOJOK) — OTHOIIeHHe o0beMa I0p, 3aMoJHeH-
HHIX BOJOH, K 06Iemy o6weMy mop B JanHoM o6weme rpynra. Ko-
3 OHIUHEHT BIAXKHOCTH Onpelensercs no popmyae:

G=i’g‘? P . (R (65)

e- B

W3 ¢pusnyeckoro onpejeseHuss CTENEHH BJIaXKHOCTH CJIELYeT, 4TO
3TOT noKasaTesib MOXKeT uaMensatTbhes or 0 1o 1 (Bce mophl B rpyHTE
3aN0JHEHH BOJOI).

Tlo Beanunne G mecuanvle, a TakxKe MAKPONOPHCTHIE TIPYHTH
noapasiensiorcss Ha MasoBiaaxusie G<{0,5; OYeHb BJaXKHBIE
05<<G<<0,80 u nacuuenasie Bonofi 0,8<<G<<C1. Crenenn BIaXK-
HOCTH fIBJISIETCS BAXKHOH XapaKTepHCTHKOH NeCuaHbIX 'PYHTOB, TaK
KaK HX NOBeleHHe B COOpYKeHHAX omnpeje/isercd He alCoJIOTHOH
BJIaXKHOCTbIO, 4 OTHOCHTEJLHOH, KOJHUECTBEHHO XapaKTepH3yeMoOi
3THM TOKasaTeJieM.

MopucrocTs n (B %) — oTHomienne o6beMa noOp Ko BCeMy
00'beMy IpyHTa.
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Kosgppuyuenr nopucrocru e — orHollenne o6beMa 1op K obne-
my ckejera (oGbemy TBepnoit dasst) rpyura. [Mopucrocts ¥ ko3adh-
(GHIHEHT MOPHCTOCTH SBJISIOTCS OYeHb BaKHBIMH MOKasaTeasiMu
cpoiicTs rpyHToB. OHM XapakTepusyloT HX IJIOTHOCTb, YTO MpH
OLleHKe TPYHTOB KaK OCHOBAaHHIH COOpPYZKeHHil HMeeT CYIIecTBeHHOEe
3HaueHHe. B 3aBHCHMOCTH OT 3HaYeHHs Ko3(@HIHEHTAa NOPHCTOCTH
no CHnll 11—15—74 ycranaBanBaloTCsi HOPMATHBHHIE M pacyeT-

Tabawua 5

Moppa3nesesre neckoB mo MJIOTHOCTH

TINOTHOCTL CJIOXKEHHS PPYHTOB

Bux nmecyanHX rpyHnTOB Eneiel
nnot-
NAOTHLE pemmm prixJsie

Tleckn rpaBesmcTHie, Kpynuwe W cpepuedr | e<0,55 | 0,55<e<(0,70 | 0,70

KPYIHOCTH
ITecku mesnkne e<<0,60 | 0,60<e<0,75 | 0,75
TMecky nuineBatae e<0,60 | 0,60<e<C0,80 | e>0,80

HbBle XAPAKTEPHCTHKH TeCYAaHBLIX H TJIHHHCTHIX TPYHTOB (/s nO-
CHAeIHHX C YYETOM TakkKe UYHCJAa IVIACTHYHOCTH H KOHCHCTEHIHY).

[Tonpasnenende necdaHBIX TPYHTOB IO IJIOTHOCTH B 3aBHCHMO-
CTH OT BeJHYHHH Ko3adduuuenra mnopucroctH  (mo CHull
[I—15—74) npuseneHo B TabJ. 5.

CreneHp, HIH HHIEKC, IVIOTHOCTH sBJIsieTcs oOIleli XapaKTepH-
CTHKOR NJIOTHOCTH NECKOB J1060ro MHHEPasbHOTO H I'PaHyJOMeTpH-
YEeCKOro COCTaBa H pas3JH4YHOH (OpPMEI; ompejenserca no dopmyJe:

L= Emaxc — €p (56)

e

TAE eyanc — KOG UUHEHT NOPHCTOCTH NECKOB B CaMOM  PHIXJIOM
coctosiuun (ompenensiercss B J1abOPATOPHH); Eyum — KOIDPHIHEHT
NOPHCTOCTH B CaMOM IVIOTHOM COCTOSIHHH (Takie ONpejelsiercs
B Jabopatopuu); €y — KO03Q(HIHEHT NOPHCTOCTH B eCTeCTBEHHOM
COCTOSIHHH.

B 3asucumoctu or BenuuHHBH [ necuansle rpyHThHl NOJpasaens-
I0TC Ha cjeayollne pasHocTH: powxaste 1<<0,33; cpedneid naor-
noctu 0,33<<[<<0,66 u naorusie [>066 (no 1). Ecam ey=
=@yake, TO /=0, 'PYHT HAXOAHTCH B CaMOM pLIXJOM COCTOSHHH.
Ilpu ¢p=éymm, /=1, TPYHT HaXOJHUTCA B CaMOM IIJIOTHOM COCTOSA-
HHH. TIOCKOJIBKY ONpENeNeHHs €yaxe H eyym SABJASIOTCS HECKOJBKO
YCJAOBHBIMH, TO ILIOTHOCTh TECYaHBIX CHIYYHX TPYHTOB, OmNpeje-
aAsiemasn I, ABAAETCA AWML AX KaueCTBEHHONH XapaKTepucTnkoil., Tem
HEe MeHee 110KasaTesb OTHOCHTEJLHOH INIOTHOCTH XapaKTepu3yeT Mo-
TEHIHAJNbHYIO BO3MOKHOCTbL MECUaHOro rpyHTa K AajabHedlieMmy vi-
JIOTHEHHIO.
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Jlns XxapakTepHCTHKH CHOCOGHOCTH MECKOB K YMJOTHEHHIO HC-
MOJIb3yeTcs INOKasaTesb, HAa3HIBAEMBIH YIJIOTHAEMOCThIO mecka F,
onpezenseMulii 0 opmyJie:

F = Smaxe — éwumm (67)
Emun

Yem GoJbllle 3TOT mOKasaTesab, TeM OoJee YIJIOTHAEMBIMH sB-
JISIIOTCS TIeCKH.

[TopHcTocTh TPYHTOB OmpeaensieTcss pacueroM, Tak Kak Jabopa-
TOPHBIE METOJABl HEeNpHIOJAHBI B CBA3H C TeM, YTO TMPH 3aIOJHEHHH
nop BOJOH mopoAsl HaGyXalT, HX NOPHCTOCTb BO3PAacCTaeT H YXKe
HE COOTBETCTBYeT €CTECTBEHHOH NMOPHCTOCTH rpyHToB. IlopHcrocTh
onpenenasercs no gopmyJe:

n= _"";‘_?0 - 100. (68)
q
KosgdHruueHT NOpHCTOCTH BHUHCASETCS M0 GopmyJe:
D o 1 - n 4
e= T Bt | s ety (69)

ITockoabKY MIOTHOCTH TIPYHTOB, XapakTepH3yeMas TOpPHCTO-
CTbIO, AIBJSETCHA BaXKHOH HX CTPOHTEILHOH XapaKTepPHCTHKOH, TO B
nocJeAHHe TOABl NMpeAJoKeHbl MeTOAbl, MO3BOJSAIOIIHE ONpelensiTh
NMOPHCTOCTh TIPYHTOB B HX ECTECTBEHHOM COCTOSIHHH C TOMOIIBIO
pPaaHOaKTHBHBIX H30TONMOB H mneHerpauueii. OnpeneseHne ecTecTBeH-
HOH IJIOTHOCTH TOPOA PaJHOAKTHBHLIMH METOJZAMH OCHOBAaHO Ha
HCIOJIb30BAHHH SIBJIEHHH pacCCesiHHS H TMOIJVIOUIEHHS raMma-iyues,
HCIyCKaeMblX PaiHOAKTHBHBIM HCTOYHHKOM, NPH HX NPOXOMXKIEHHH
gepes mopoAy. C yBeJHUYeHHeM IJIOTHOCTH TOPOJ NPOHHKaomias
CHJla TaMMa-H3Jy4YeHHs] yMeHblIaeTcs B OnpeJe/eHHOH 3aBHCHMO-
CTH, a BeJJHYHHA paccesHHs raMma-aydeii yBesnunsaercs. Ha rou-
HOCTh ONpejieJieHHs TJIOTHOCTH TOPOJ 3THM MeTOJOM  CTeneHb
BJIAXKHOCTH MOPOJ, MHHEepa/JH3alUHsl MOJA3EMHEIX BOJ, a TaKiKe TeM-
nmepaTtypa IHOpOJ HHKAKOTO BJHSHHA He OKa3nBaloT. B Hacrosmee
BPeMsi CKOHCTDYHPOBaHbl TNPHOOPE, MO3BOJAIOIIHE ONpeNeasaTh
IJIOTHOCTH TOPOJA PaAHOAKTHBHBIMH MeTogaMH Ha Jio6Go# riy6une
IPH HHYTOXKHOH 3aTpaTe CPeACTB H BPeMeHH Ha KaxKJIoe Ompejene-
HHE.

Mertop neHerpauHH MJIH 30HZHPOBAHHS I/ ONpeleseHHS IJIOT-
HOCTH TpyHTOB, pekoMenayemuii CHull, onucan Huxe.

[IlmacTHUYHOCTD FPYHTOB— CNOCOGHOCTh  IVIHHHCTHIX
nopoj H3MeHsTL cBol Gopmy (medopmHpOBaTHCA) TOA JAEHCTBH-
€M BHEIHHX cHJ Ge3 pasphiBa CIJIOUIHOCTH M COXPaHAThH MOJYUYEH-
Hylo npu AedopMaunuu HOBYK (opMmy nocje npekpalieHHs JeHcT-
BHSl BHEIIHHX CHJL.

CessHble (rJIHHHCTBIE) TPYHTH TMpH OOBIYHBIX TeMnepaTypax
NPOABJAIOT MJAACTHYHOCTb JIHIIb MPH ONPeIeIeHHOM CONepXKaHHH
(H3HUeCKH CBA3aHHOH BOMIBI, NMO3BOJSAIONIEM MHHepaJbHBIM YACTH-
LlaM nepeasurathCs (CKOJB3HTb) OTHOCHTENBHO JApYyr Apyra G6es
paspuiBa cmiomHOCTH. C HENmoONsPHBIMH JKHAKOCTAMH  (KEpOCHH,
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GeH3uH W [Jp.) IPyHTH He MAIOT IJIACTHYHOH MAcChl, MOCKOJBKY
MeX1y 3THMH JKHIKOCTSMH H TPYHTOBHIMH UJaCTHLAMH HE BO3HHKA-
I0T CHJbl 3JIEKTPOCTATHYECKOTO B3aHMOAEHCTBHS M OKOJO YACTHIL
He 06pasyloTcs colbBaTHBIE 0000YKH H3 3THX KHIKOCTEH.

ITnacTuuHble CBOMCTBA TIHHHCTHIX TPYHTOB 3aBHCAT OT BJaX-
HOCTH, CTENeHH J[HCIePCHOCTH, MHHEpPaJbHOTO COCTaBa, COCTaBa
0oOMeHHbIX KaTHOHOB, KOHIEHTPAalHH NOPOBOrO PAacTBOpPA H COCTaBa
KaTHOHOB PAcTBOpPA H APYrux ¢akTopos.

BaxueHiminMu (akropamH, oOyCJOBJAHBAIOMIHMY IUIACTHYHOCTD
TPYHTOB, sBJfAIETCA HX TIpaHyJOMETPHYECKHH H MHHepaJbHHH CO-
craB. IlnacTHYHOCTL HAUWHAET MPOSBAATBCA Y UACTHIL MeJbue
0,005 mMM; 3HAuHTe/JbHAd BeJHYHHA IVIACTHUHOCTH NMPHCYLlA YaCTH-
mam 0,001—0,0005 mm, HauGoJblleill BeJHYHHH OHA JOCTHIAeT Y
gactHl, meree 0,0002 mm. B npHCyTCTBHH OpraHHueCKHX KOJIJIOHIOB
IJIACTHYHOCTb CHJIBHO YBEIHUHBAETCH.

MuHepanbHHH cOCTaB Takke sBJaserTcsd (akTopoM, B 3HAYH-
TeJIbHOH CTeNneHH ONpefessiOIHM MJIACTHYHOCTh TPYHTOB, TaK Kak
TOJIIHHA THAPATHBIX 060J04eK (H3HYECKH CBA3aHHOI BOJALI Y pas-
HHIX MHHEpa/jOB NPH HX ONHHAKOBOH JHCIEPCHOCTH pasJIHYHaf.
HauG6osplias nJjacTHYHOCTh MNpHCYLlA TPYHTAM MOHTMOPHJIJIOHH-
TOBOTO COCTaBa, MeHee IJIACTHUHE THAPOCJIIOJHCTHIE H elle Me-
Hee — KaoJIHHHTOBLIE.

BesnuHHa myIacTHYHOCTH B 3aBHCHMOCTH OT cOCTaBa OOMEHHBIX
KaTHOHOB (NPH MNPOYHX PAaBHHIX YCJIOBHAX) YBEJIHYHBAETCA CO-
[JIaCHO CJAeAYIOIEeMY psAay: KaTHOH* < kaTHoH*M<kaTHOoHT. ITa
3aKOHOMEPHOCTb COOTBETCTBYET H3MEHEHHIO COJepKaHHs pPHXJO-
CBfI3AHHOK BOJHI, KOTOpasi HabJiofaeTcss MNPH 3aMelleHHH ONHHX
KATHOHOB Ha JpYTHE.

3HaunTeJbHOE BJHAHHE HA NJACTHYHOCTL T'PYHTOB OKAa3HIBAIOT
COCTAB M KOHIEHTPAlHs NOPOBOTO PAacTBOPA, MOCKOJLKY 3TO BJIHSET
Ha TOJIIHHY AHDY3HOro ¢/10s, a TeM CAMBIM M Ha TOJLUIHHY THA-
paTHbIX 0060J104€K Y YacTHIL.

CymecTBeHHOe BJIHSHHE HAa IIJIACTHYHOCTh OKa3BIBAIOT CTPYK-
TypHbie cBfA3H B rpyHTax. HauGospllas maacTHYHOCT, IPH NMPOYHX
pPaBHBIX YCJOBHAX, MPHCYLIA TPYHTAM C KOATYJASILHOHHBIMH CBSI3IMH.
B rpyHTax ¢ KpHCTaJ/JH3aUHOHHBIMH CBA3IMH IJIaCTHYHOCTb MPOSB-
JISeTCsl TOJbKO NPH paspylleHHH 3THX CBsA3eM.

CnenosarenbHo, Bce (DakTOpH, YBeJIHYHBAIOUIHE BEJHUHHY
nuddysHoro cios, a TeM CaMBIM H TOJIIHHY THAPATHOH IUIEHKH
(DH3HYECKH CBSI3aHHOH BOJBI, CHOCOGCTBYIOT YBEJHUEHHIO IJACTHY-
HOCTH TPYHTOB H WYYBCTBHTEJBHOCTH HX K H3MEHEHHSAM BHeIIHed
(pH3NKO-XHMHUECKOH 06CTAaHOBKH.

CauHucTHE NMOPOABI CTAHOBATCS MJACTHYHBIMHM TOJBKO TPH He-
KOTOPOM CTPOTO ONpeleJeHHOM cOlepXKaHHH BOJAH. B HHXKeHepHO-
reoJIOTHYECKOl MPaKTHKe IJIACTHYHOCTh TNJIHHHCTHIX MOPOJ  Xapak-
TEpH3YeTCsi TaK HasHIBAEMHIMH npedeaamu RAACTUYHOCTU.

Huxcnuid npedea naacrudsocTu wau npedea pacKaTol8AHUA 6
nposoaoky Wp — BlIaXHOCTbL B TpPOIEHTaX, HIPH KOTOPOH TIJHHa
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PacKaThiBaeTCs B MKIyTHKH AMaMeTPOM 3 MM; NIPH 3TOii BJAaXkKHOCTH
[JIHHHCTAsi 1OpOJa H3 TBEPAOTO COCTOSHHA NEPEXOAHT B TJIACTHU-
Hoe. Onpenensiercs no FOCT 5183—77.

Bepxunuii npedea naactuurocTy unu epanuya rexyvecru W. —
BJIAJKHOCTb B IIPOLEHTAX, NPH KOTOPOH TJIHHHCTHIE I'PYHTH H3 13-
CTHUHOTO COCTOSIHHSI mepeXxolsitT B Tekyuee. Onpenenserca no 'OCT

5183—77.

TaGanna 6

Tonpaspenienre TIMHUCTBIX TPYHTOR
N0 MAACTHYHOCTH

Yucao NAQCTUYHOCTU, WIH
urdexc naactuyHoctTu, I — pas-
HOCTb MEXK/IY BJ2XKHOCTHIO BEPX-
Hero H HHIKHEro TNpeaesoB M/ia-

CTHYHOCTH:
B
nm.; pmcmx Uncao IacTHIHOCTH In =W,— Wp_ (70)
YHCI0 MJIACTHIHOCTH SABIAET-
L ymecs 0,01<1<0,07 sl KJacCH(HKANHOHHEIM TOKa3a-
CyrymHok 0,07<1x<<0,17 CHull 17
Fria 017 teaem. Ilo CHull I1—15—
IJIHHHCTBIE TPYHTHI B 3dBHCHMO-
CTH OT 4HCJAa NJacTHYHOCTH
noapasgensiorca Ha TpH BHAa (raba. 6).

Kouncucrernuusi rpyHToB. Ha xapakTepHCTHKH IpeJesioB
IJIACTHYHOCTH CJeAyeT, YTO COCTOAHHE TIVIHHHCTHX NOpod H HX
CTPOMTEJILHBIE CBOIICTBA H3MEHSIOTCA B 3aBHCHMOCTH OT CTENCHH

Tabamma 7

CocTofHHe TIHHHCTBIX TPYHTOB
N0 TNOKA3aTeml0 KOHCHCTEHIHH

yBaaxuenns. Tak, cyxasa riaHHa
IpH YBJaXHEHHH H3 COCTOSHHS
TBEepAOro Tesla MepexoJHT cHa-

Yaja B IJ1acTHYHOE, a 3aTeM
Y Joxasarems B Tekyuee. Takoe H3MeHeHHe CO-
CTOSIHHSL TVIHH TIPH YBJaKHEHHH
Ha3bplBaeTcsl H3MEeHEeHHeM HX KOH-
Cynecu cucrennun. Ilox kowcucrewyuet
TBep/He 1,<0 NOHEMaeTcsl CTelleHb IIOJBHIKHO-
ILIACTHYHEE 0<I; <1 CTH YACTHL, TPYHTa MJH COIpO-
Texyue 1,>1 THBJISIEMOCTh €TO BHEMIHHM Me-
P XaHHYECKHM BOBJCACTBHAM TPH
: paznuuHoOil BaaxHocTH. Konnue-
TBEpALIe [;<0 CTBEHHO KOHCHCTEHIIHS XapakTe-
N0y TBepAHE 0<7;<<0,25 PH3YETCs nOKa3aTerem KOHCUC-
TYIOMJIACTHYHEE 0,25<1;<0,5  7emyun I, KOTOpHET ompene-
MATKOIIACTHYHEIE 0’5<IL<0’75 JITeTcsd 1o (bopMy_ne:
TeKYYel/IacTHUHEIE 0,75<, <1 .
Tel e 1 = i
- > L=—p2. ()

[To CHull II—15—74 xnaccudmukanus TJHHHCTHX TPYHTOB IO
BelIHYMHE NOKa3aTenss KOHCHCTEH[WH npuBejieHa B Taba. 7.
[To snauenuaM Ko3(uuHEHTA MOPHCTOCTH, HUXKHEro npegesa

IJIACTHYHOCTH M MOKAa3aTessl KOHCHCTEHIHH 1o ykazanHomy CHull
AJA TAWHHCTHIX TPYHTOB YCTaHABJHBAKTCSH CDOTBETCTBYIOLU.HE pac-
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qyeTHbie XapaKTepHCTIIl\'H, HCTIOJ’I]:BYCMb]E HPH pacque ocanoxk COOPY-
JKeHHif, YCTOHIHBOCTH OTKOCOB H JP.

OnpenessieMble YKa3aHHBIMH Bbllle cnOCO6aMu  mpeaeas muia-

CTHYHOCTH H KOHCHCTEHIIHH HE OTpaxaroT

eCTeCTBEeHHOro CcocTofg-

HHA TJIHHHCTHIX NMOPOJ, TaK KaK 3HAYEeHHS IPEeIe]oB IJIaCTHYHOCTH

onpefensiorTest Ha aGpa3uax Ha-
pyurennofi  CTPYKTyphl, Korga
MOJIHOCThIO pa3pylllaloTcs MpH-

Tatanna 8

Koucucrenuusi TJIMHMCTBIX TPYHTOB
no pesyibTaTam MeHeTPalHH

CYIlHE MM B NPHPOAHOM COCTOS-

HHH BHYTPCHHHE CTPYKTYPHBIE Cocromume rpymmon | Acwmmoeeo Py s it

cBaA3H. [lostomy Gosee TouHO

KOHCHCTEHLHIO TJIHHHCTHIX TIO-

poA, a TeM caMBIM H HX IpOu- ;g;%ﬁ_‘;pme 0 08§<>Ig§0 19

HOCTh ~C/IE/YeT ONPeAeNAT: B Tyrongactamoe | 0,038<R<0,085

npupoaHom  cocrosuuH. IIpu  (maskonaactuusoe)

3TOM HauboJiee MepcneKTHBHBIME — Markonaactuusoe | 0,017<CR<C0,038

ABAAIOTCH METO/ABl MeHEeTPALHH | !r":’lf;‘:err‘l‘gm%? 0,0076<R<0,017

30HIHPOBAHHSI. (BA3KOTeKYyveE) g :
Metojbl meHeTpaiHH ® 30H-  Tekyuee R<0,0076

JAHPOBAHHA COCTOSIT B OMNpejese-
HHH CONMPOTHBJICHHS IPYHTOR NMPOHHKHOBEHHIO B HHX HAKOHEYHHKOB-
KOHYCOB onpezenenHoii ¢opmer n pasmepoB. Ecan raybuna norpy-
JKeHHsI KOHyca He MPEBHILIAET ero BBICOTHl, METOL Ha3LIBAKOT nede-
Tpayued, a ecad mpesbilaer — 3o0H0uposanuem. OLeHKY TJTHHHCTHIX
TPYHTOB MO pe3yJbTaTaM 30HAHPOBAHHS NpPOH3BOAAT mo Tabua. &,
onpe/leJIuB npeaBapHTeIbHO
yleJbHOE CONPOTHBJIEHHE 30H-

aupoeanns R mno dopmyne: Hm"mm~rmm;rr:£ mg
- PR (72) N0 YAeAbHOMY CONPOTHBJAEHHIO
T nexeTpauHi
rpe P— ycuaue 30HAHPOBAHHS, ¥ penenoe: conpo-
0,1 MIla; h— rayGuna mnorpy- o W R, 0.1 MHa
JKeHHST KOHHUECKOr0 HAKOHEYHH-
Ka NOJ BIAHAHHEM ycHJHSI P, cM.  CraGue <0,05
ITpoyHOCTh IIHHHCTHIX TpyH-  Cpewedi mpouHocTH 0,05—0,1
TOB 10 YAEMLHOMY  CONPOTHB-  LPOHHe 0,1~0,2
Ouenp npouHsle >0,2
JeHHIo meHerpanuu no CHull
[[—15—T74 onpepensietes 1o
TabJa. 9.

JTunkocrs (KnefikoCTb, MPHAHNAEMOCTb) — CNOCOGHOCTh TPYHTOB
IPH OnpeeseHHOM COJEepKaHHH BOAB MPHJAHNATL K pabounM opra-
HaM 3eMJepofiHbix MexaHusMoB H HucTpyMmenrtam. IIposBasercs
JUNKOCTh TIPH BJIa)KHOCTH BhIle HHXKHEro Npejesa TJIaCTHYHOCTH.
D10 cBoliCTBO TPYHTOB H3yueHo Hegocratouno. [Tonararor, 4TO JIHI-
KOCTh 0OYC/IOBJMBAETCS CHJIAMH B3aHMOJEHCTBHS MEXKIY MOJIEKY-
naMu QuU3HYECKH CBA3AHHONH BOJBI H YaCcTHIAMH TIPYyHTa, C OXHOH
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CTOPOHBI, H MOJIEKYJ1aMH BOJIbl H NMOBEPXHOCTbIO CONPHKACAIOLLErocs
C TPYHTOM HHCTPYMEHTa, — C JAPYTOii.

KoanuecTBeHHOH ~ XapaKTepPHCTHKOH JIMIKOCTH  TPYHTOB $iB-
JgseTcsd MakcHMaJbHOe ycHaue, HeoOXoauMOe IJisl OTPhHBA MeTaJlin-
4eCcKOH NJacCTHHKH OT TPYHTa IPH PasJHYHONH ero BJAXKHOCTH; OI-
penensieTcs B s1a6OPaTOPHHIX YCAOBHAX. PasinualoT BJAKHOCTb
HayaJbHOTO NpPHJHIIAHHA, BJAXKHOCTbL MAKCHMAaJbHOTO NPHJIHMAHNS
H MaKCHMaJbHOEe 3HauyeHHe JHNMKOCTH. JIHNKOCTL IpYHTOB ompeje-
JaseTcs TeMH e (paKTopamH, YTO H NJIACTHYHOCTb, B HauGo.blie
CTeNEHH JIHNKOCTb IPOSIBJseTCAd B HaTPHH-MOHTMOPHJJIOHHTOBBIX
rauHax. OnpejesieHHe JIMIKOCTH HMeer CYILECTBEHHOE 3HaueHue
IpPH CTPOHTEJNBCTBE AOPOr, a3pOAPOMOB H APYTrHX OGHEKTOB; 3HayH-
TeJbHAAd JIHIKOCTh OCJIOXKHAET paGoTy 3eMJIepPOMHBIX MAallHH NpH
OTPHBKE KOTJIOBAHOB, NPH BHINOJHEHHH BCKPHIUHHX pabGor Ha
Kapeepax H T. I, 9TO H CJeJyeT YUHTHBATh 3apaHee.

Ha6yxanue M ycajAKa rpyHTOB. [JuHHCTHE nopoabt
TIPH VBJIAajKHEHHH YBEJHUHBAWOTCS B o0beMe — Halyxaror, a TpH
yMeHbIIEHHH BJAa)KHOCTH NPOHCXOAHT yMeHblleHHe HX o0beMa —
ycadka. Mpuunnoii Habyxanusa sBJseTca YBeJHYEHHe TOJUIHHBI M-
patHBIX oGosoueK (u3HuecKH cBA3aHHOi BoAb. OO0BeM MuHepaJib-
HBEIX 9acTHYeK B HaOyxalolleM I'PyHTe ocTaeTcsl HeH3MeHHBIM, a yBe-
JuyeHHe obbema 0O0yCJaOBAMBAETCA YBeJHUYEHHEM II0pP, IIOJHOCTHIO
3an0JHAEMBIX BOJOH; TeM CaMBIM BJaxHOCThb HAOyXalOWHX TpPyH-
TOB Bo3pacTaer. IlockosbKy yTo/LalOIHeCss OKOJO MHHepaJbHBIX
qacTHYEK THApaTHHIe 000J0YKH CHHXKAIOT CHJB MOJIEKYJISPHOTO
NPHTAXKEHHS MeXAYy YacTHIAMH, NMPOYHOCTh HAaOYyXUIMX TPYHTOB
3HAUHTEJBLHO yMEHbIIaeTcs. Ycajaka oOyCJOBJHBAeTCs NPOLEcCcaMHy,
obpaTHLIMH HaGyXaHHI0. YTOHUAIOUIMeCs TNPH YMeHbIUEHHH BJaX-
HOCTH THApPAaTHHE OOOJIOYKH HEe INPensTCTBYIOT TPOSIBJIEHHIO  CHJ
MOJIEKYJISIPHOTO NPHTSIXKEHHS MeKAy TBepaoil ¢dasoif rpyHtTa H mpo-
HCXOAHT cOMMKeHHe uacTHl, a oObeM IpPyHTa COKpalllaeTcs.

Baxneiimue daxTtopsl, o6ycioBnuBalomEe HaGyXaHHe TJIHHH-
CTHIX TPYHTOB TPH YBJIAaXHEHHH, aHAJOTHYHLI TeM, KOTOpPHE BJHSIOT
Ha NJACTHYHBIE CBOWCTBA TIPYHTOB, HX OGMEHHYIO CHOCOGHOCTh H
JpyrHe, yxe paso6paHHHe Bblllle, a HMeHHO: 1) cremeHp Aucnepc-
HOCTH; 2) MHHepanabHHI cocTaB; 3) cocTaB OOMeHHBIX KaTHOHOB;
4) xapakTep BHYTPEHHHX CTPYKTYPHHIX CBfA3eil; 5) XHMHYECKHH CO-
CTaB M KOHIEHTpalus mopoporo pacrsopa; 6) pH noposoro pacr-
BOpa; 7) BeJHYHHB BHeIIHeH Harpys3kH. Yem [auCnepcHee TIVIHHHI,
TeM OHH CHJbHee HaGyXxalOoT M HM npHcyllla Gosblras ycajaka.

ITo CHulIl 11 15—74 x naGyxaiomuM rpyHTaMm OTHOCSATCH Te,
KOTOpPHIE NPH 3aMauyHBaHHH BOJAOH MJAH arpecCHBHBHIMH CpefaMH
yBeauuuBaercst B o0beMe, MpH 3TOM BeJJHIHHA OTHOCHTEJIbHOro Haly-
XaHHA B YCJOBHAX cBOGOMHOro Habyxanus (6e3 Harpysku) 6;=0,04.
OrtnocuTtesnbHoe HabGyxaHue onpegensiercdl no Gopmyie

ht—h
65_' h ’
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rae h — HavaabHas BHICOTa o6pasna TPYHTa NMPHPOAKOH BIAKHO-
crn; h’ — Beicota o6pasua nocie ero cBoGoaHOro HabGyxaHHs B yc-
JOBHAX HEBO3MOXKHOCTH GOKOBOTO pacuUIHPeHHs B pe3yJbTaTe 3ama-
YHBAHHA 10 MOJHOTO BOAOHACHIIIEHHS.

Ha6yxaiouise rpyHThl B 3aBHCHMOCTH OT BE/JHYHHBI OTHOCHTEJb-
Horo HaGyxaHusi Ge3 HATrPy3KH moapasfensitorcsl Ha cinaGonabyxalo-
mre (0,04<6,<0,08); cpennenaGyxaomue (0,08<8,<<0,12) u
cuJiibHOHaOyXalomue (6;>>0,12).

§ 24. MexaHnyeckue CBOHCTBA rPYHTOB

CxumMaeMOCTh TPYHTOB. MexanHdecKkHe CBOACTBA TpyH-
TOB ONpeJeJsiOT B CBOEH COBOKYNMHOCTH HX «NOBEJEHHe» B OCHOBa-
HHH COOpYKeHHH, B OTKOCaX BHIEMOK, KapbepoB, KOTJIOBaHOB, B
MOI3eMHBIX COOPYXKeHHAX H T. I. Mexanuueckne CBOHCTBA TPYHTOB
BCeles0 06VCJIOBAHBAIOTCA BCeH COBOKYMHOCTBIO HX (PH3HUECKHX
CBONMCTB M JOJIKHbl H3yYaThCH H OIEHHBATHCH HE M30JHPOBAHHO, a
B KOMIJeKce ¢ HX (pu3HYeCKHMH CBOHCTBAMH H C y4yeToM TpeGoBa-
HHil, NpefbsBAsieMbIX K TPYHTaM I[PH NPOEKTHPOBAHHH H CTPOH-
TeJbCTBE KOHKPETHBIX OOBeKTOB. B CTpoHTenbHOH mNpakTHKe Hau-
GoJibillee 3HaUeHHe HMEIOT MeXaHHYeCKHe CBOMCTBA PHIXJBIX Trop-
HHIX TIOPOJ, KOTOpHIE PacHpoCTpaHeHsl MouTH moscemectHo. Ctpowu-
TeJLCTBO CaMBIX pasHOOOpasHbIX OOHLEKTOB, B TOM YHCJE H KamH-
TalbHBIX, NPHXOAMTCA OCYIIECTBJAATL MPEHMYIIECTBEHHO Ha IJIH-
Hax, CyrJHHKax, Cymecsix H MPOYHX DHIXJBIX TOPHHIX NOPOJAaX, B
CHJIy 4ero 3TH MOPOAH H SABJSIOTCH OCHOBHBIM OODBEKTOM H3Y4YeHH:H
B CTPOHTENbHLIX Lensx.

ITox neficTBHeM BHEIIHMX CuJ ([JaBJIeHHS OT Beca COOPYXeHHIf
H T. II.) B PHIXJBX HECKaJbHBIX FOPHBIX NOPOAAX BO3HHKAKT KakK
obumHe aedopManuH, MPHCYIIHe BCEM CIVIOMIHLIM TejaM, Tak H Je-
dopmanud, o6ycJoB/EHHBHE NepeMelleHHeM MHHepaJbHBIX YacTH-
YeK, C1araloliux 3TH NOPO/IHL.

Ecau npu OeficTBHH BHEUIHHX Harpysok CTPYKTypHOe CcleIie-
HHE MeX/Ay MHHepaJbHEIMH YacTHLAaMH He OyaeT pa3pyuieHo, TO
TPYHTH OyAyT AedOpMHPOBAThCA KaK CHNJOIIHBIE Teaa, MHHepalb-
HBle YacTHUB GYAYT TONBKO COAHMKATHCS, YIUIOTHAThLCA Ge3 B3aHM-
HOro nepeMellleHHs, yTo 06yC/JOBHT H3MeHeHue o6beMa rpyHTa, mno-
TOMY 9TH JedopMmannn HasubiBaoTcad oObeMubiMH. Ecau xe cTpyk-
TypHOe clLemeHHe GyAeT paspyuleHo, To aedopmauun B TPYHTAX
OyAyT onpeiensiTbCsi NepeMeleHHeM OTAe/NbHBIX MHHepaJbHBIX ya-
CTHIL HJIH HX arperaTtoB. Takue jaedopMaiuuu Ha3bHBalOTCA COBU2OM.
Orciona MexaHHYECKHE CBOMCTBA PBIXJBIX TOPHHIX NMOPOA MPH BO3-
AEHCTBHH Ha HHX BHEUIHHX BO3/CHCTBHH XapaKTEPH3YIOTCH IIOKa-
3aTeIAMH CONPOTHBJIEHHA HX CHAaTHIO H CABHTY, KOTOpHIE SABJfA-
I0TCA OCHOBHEIMH KOJIHUECTBEHHLIMH IIOKa3aTeJlsiMH TIPH OLEHKe
CKHMAeMOCTH, IIPOYHOCTH H YCTOHYHBOCTH NOPOJ B OCHOBAHHH COO-
PY:KeHHil, B OTKOCax BHLIEMOK, KOTJIOBAHOB H KapbepoB, B TOPHBIX
BEIpabOTKax M ApYrux coopyxkenusx. ITokasartesn, xapaxTepuayio-
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[IHe CKHMAaeMOCThb TPYHTOB, HMEHYIOTCH Oedopmarusqoimu, a xa-
PaKkTepH3yIoUlHe CONPOTHBIEHHE CABHIY, — NPOYHOCTHOIMIL.

CreneHb CXaTHS H YIVIOTHEHHS TPYHTOB H SIBJIEHHS, NPOHCXO-
JASIIMe NMPH 3TOM B HHUX, 3aBUCAT OT BHAA H CTPYKTYPHLIX ocobeH-
HocTeil rpyHTOB. CiKaTHe pa3jeibHO3EPHHCTHIX I'PYHTOB, Y KOTOPLIX
BHYTPEHHHE CBA3H OTCYTCTBYIOT (IeCKH, rpaBuii, mebeHKa), 3aBH-
CAT OT CTEMeHH HX IJIOTHOCTH, I'PAHYJOMETPHUECKOrO0 H MHHEpPaJb-
HOTO COCTaBa, a TaKXe XapakTepa BHemHero BoajeiictBusi. [lpu
CTATHYECKOM JaBJleHHH, OOYCJOBJIEHHOM BECOM COODPYMKCHHI HIIM
BHIIIeJIeXalled TOJNIIY TPYHTOB, YIVIOTHEHHE pa3/e/bHO3epHHCTHIX
rpyHToB Gyaer oOycC/OBAHBATLCA MepPeMelleHHeM OTAeJbHbIX 3epeH
OTHOCHTEJLHO JAPYr Jpyra (ueMy NpensiTCTBYeT TPeHHe, BO3HHKAaIO-
llee Ha MOBEPXHOCTH MepeMellalluxcs 3epeH). 3IToT mpouece
IpOTEKaeT CPABHUTENLHO OBICTPO, NOYTH HE3aBHCHMO OT BJIAXKHOCTH
H NPH TeX JaBJeHHAX, KOTOpHE NPaKTHYeCKH MepefaloTcs Ha TpyH-
Thl OTBeCa BO3BOJHMMEIX COODPYIKeHHH, ciKaTHe pasjeJbHO3epPHH-
CTLIX TPYHTOB siBAsieTcs HeaHaunTeabHbIM. [losTomy kaxk ocHoBa-
HHE COOPYXKEHHH pasjeJbHO3EPHHCTHE TPYHTH fABJSIOTCA  BHOOJTHE
VAOBJETBOPHTEILHBIME. B3auMHOMY mnepeMelleHHI0 MHHepaJbHLIX
YacTHUeK B pas/leIbHO3ePHHCTHIX I'PYHTaX, KaK yKashlBaJoCh, OKa-
3LIBAIOT CONMPOTHBJIEHHE NPEHMYIIECTBEHHO CHJILI TPEHHS, NpPOsBIA-
o1 Hecs Ha NMOBEPXHOCTH CKOJIbXKEHHS.

Ecan Ha nomo6Gubie rpyHTH GyAyT BO3leiiCTBOBaTH AHHAMHYE-
cKkHe (3HaKomepeMeHHBIE) HATPY3KH, TO B 3aBHCHMOCTH OT CTENeHH
IJIOTHOCTH, BJAXHOCTH, TPAaHYJOMETPHYECKOTO H MHHEPaJbHOTO
COCTaBa MX YIVIOTHEHHE MOXKeT ObiTh 3HAUHTEJbHBIM, UTO Heo0Xo-
JHMO 3HATb 3apaHee.

CKHMaeMOCTb CBSI3HBIX, MJIH [VIHHHCTBHIX, TIOPOJ, 3aHUMAIOUIHX
npeobiagaioniee MOJOXKeHHe CPEJH PbIXJbIX HECKaJbHBIX TPYHTOB,
3aBHCHT OT COYeTaHHS H B3aHMOBJHSHHA MHOTHX (haKTOpOB; CTe-
NeHH HX JUCHEePCHOCTH (rpaHyJOMETPHYECKOTO COCTaBa), MHHEpPalb-
HOTO cOCTaBa, eMKOCTH oOMeHa, cocTaBa OOMeHHHIX KaTHOHOB, pH
cpe/ibl, KOHIIEHTPAaUHH TIOPOBOTO pacTBOpa H XapakTepa npeofsa-
JaoluX B PacTBOpe KATHOHOB, CTENEHH YBJaXKHEHHA, KOHCHCTeH-
LHH TPYHTa, XapakTepa CTPYKTYPHBIX cBfideii (Koary/sllHOHHBIE
WIH KOHJAEHCAIMOHHO-KPHCTANIH3AIHOHHEIE), XapakTepa H CKOpO-
CTH NMPHJOXKEHHS HAIPY30K H JAp.

Haubonee cxnmaeMul HaTPHH-MOHTMOPHJJIOHHTOBHIE TVIHHBL MPH
HX 3HAYHTENBLHOM VBJIAXKHEHHH, TpPH I0KasaTejle KOHCHCTEHIHH
cebiie (0,5 H NPH HAJAHYUH TOJBKO KOAryJSIHOHHBIX CTPYKTYPHBIX
cBazeil. Kao/iuHUTOBREIE IVIHHB MeHee cxuMaeMul. [JauHB, B 00-
MeHHOM KOMILIEKCE KOTOPHIX mpeo6J/iajaloT KaTHOHBEI KaJbliis, Tak-
e MeHee cxKuMaeMbl. Uem GoJibllie NMOPHCTOCTL, TeM OoJblie ab-
COJMIOTHAsl CIKHMaeMOCThb TJIHHHCTHIX NMOPOJA (OPH MPOYHX PaBHEIX
ycaoBuax). B mpouecce ciKaTHA CBA3HBIX TPYHTOB 3HAUHTENBHYIO
POJIb HTpaloT THApaTHEE 000JOYKH PHIXJOCBA3AHHOH BOJHL, BOC-
NPHHUMAIOUIHE YacTh HArpysok H AeQopMHpyOUIHecs IpH ciKa-
THH: YeM OHH ToJqule, TeM OoJsee ciKHMaeMel rpyutel. Boaee Toa-
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cTele rHApaTHbie 060/104KH 00pas3yloTcs NpH HAMHUHK B AHbdy3HOM
cJ10€ KaTHOHOB IMEepBOH Irpynnbl (HATPHA H APYrHX) H MaJjol MuHe-
paan3salHi noposoro pacrsopa M npu pH cpenst, Gauskoit kK cemmu.

Hapymense cTPyKTypHHIX CBSi3ell B [VIHHHCTHIX TI'PYHTax pesKo
YBeJHUHBAET HX cKHMaeMmocTb. CyllecTBeHHOe BJHSIHHE Ha CHKH-
MaeMOCTb CBA3HBIX TPYHTOB OKAa3bIBAIOT CKOPOCTh HapacTaHHA Ha-
TPY3KH H ee BeJNHUHHA: 4eM ¢ GoJpllel CKOPOCThIO HapacraeT Ha-
rpyska u 4eMm GoJbllle NMPH 3TOM ee BeJHYHHA, TeM GoJblie (NMpH
NPOYHX PABHLIX YCJIOBHAX) YIVIOTHSIOTCS TVIHHHCTHIE NOPOJHL.

IIpH nosHOM HACHILEHHH 3THX MOPOJA BOAOH CKOPOCTh CXKATHA
Oyzner onpelensiTLCs CTeNeHb0 HX BOAONPOHHIAEMOCTH: NMPH MaJbIX
3HaueHusax Koapdunuenta GuabTpauHH H GOJBIIOH MOIIHOCTH CIKH-
MaeMOro TJHHHCTOTO CJ0f TPOLEce CKATHA JJIHTCS MHOTHE TOIHL.
Ecan B mopax cBA3HBIX IPYHTOB KpOMe BOJABl HaXOAHTCH H BO3IYX
(Tpexda3Hoe cocTosiHHE TPYHTA), KOTOPHIH MOMKeT CBOGOAHO BHI-
XOAHTb, TO CXKaTHe MPOHCXOIHT GhicTpee.

KonnuecTsenno BiAHSHHE BCeX yKa3aHHHX (aKTOpOB B HX CO-
BOKVIIHOCTH Ha CTelmeHb CXKATHs IVIHHHCTBIX TIOPOJ TOYHO ellle He
YCTAHOBJEHO, HO KauyeCTBEHHO ONMPeIeseHO, UTO H HeOOXOAHMO YyuH-
THIBATbH TPH HHKEHEPHO-CTPOUTENILHOH OlleHKEe CBA3HLIX TPYHTOB.

ConpornBjieHHe PHIXJBX TOPHBIX IIOPOJ CKATHIO KOJHYECTBEH-
HO XapaKTepH3yeTcss B OCHOBHOM JBYMsl MOKasaTeJsiMH — K03hdu-
IHEHTOM YIJIOTHeHHSI (OH 2Ke KO3(D()HUHEHT CXKaTHA) H MOLYJIEM
obuieil geopMalun, YHCAEHHBIE 3HAYEHHS KOTOPHIX OHpeNesITCs
OTIHITHEIM NyTeM Ha o6pa3nax I'PyHTOB B J1aBOpPaTOPHHEIX YCJOBHAX
HIH TIPH NMOMOUIH CMeIHAJbHLIX YCTAaHOBOK B MOJEBHX YCJIOBHSX.

ConpoTHBJIEHHE CXKATHIO PHIXJLIX TOPOA B J1abopaTopHH oOmpe-
Jeasietcst mpHOOPOM ¢ KEeCTKHMH CTeHKaMH — 0JoMerpom, uTo Hc-
KJI0UaeT BO3MOXKHOCTL GOKOBOro pacuiHpenus o6pasia TpyHTa,
HIH B YCIOBHSIX TPEXOCHOTD CIKATHS — CTAOUAOMETPOM.

B onomerpe ofpaser rpyHTa NOMEIIAETCH B JKECTKYI0 MeTaJliH-
yecKylo 060iiMy — KoabLo. JlaBneHHe Ha ofpaseln mepenaercs
C TOMOIIBK PHIYAKHOIO MPHCNOCOGJEHHS, Ha KOTOPHIH ycTaHaB-
JnBaercs Tpy3. YIUIOTHeHHe (HKCHDPYETCH NPH MOMOINH ClEHA b-
HOrO HHAHKaTopa (Meccyphl), PErHCTPHpPYIOUIEr0  H3MEHeHHS
BBICOTHl 06pa3la, uTo CBA3aHO C YMeHbIICHHeM MOPHCTOCTH TPYHTA.

CBA3b MeXKAy H3MEHEHHeM MOPHCTOCTH M JaBJeHHEM BHIpa-
KaeTcsi Jorapudmuueckoil KpuBo#t (puc. 27), na3biBaeMOH Koa-
npeccuonnold. das rpaduueckoro TMOCTPOEHHS KOMIPECCHOHHOI
KPHBOH Ha OCH OPAHHAT OTKJAaAbIBAIOT 3HaueHHs Ko3dduuuenra
MOPHCTOCTH €, a Ha och a6Gcuuec — aasaenne P, 0,1 MIla.

BaxuefiliiM  nokasaTejsieM MEXaHHYECKHX CBOMCTB TPYHTOB,
MoJyYaeMBbIM  IPH KOMIPECCHOHHBIX  HCOBLITAHHAX, ABJSAETCA
koahpuyuent ynaorrenus a (o ke Kosdbduument cxKaTHs),
XapakTepU3yIOLIHil H3MeHeHHe MOPHCTOCTH, a TeM CaMbiM H 00DbeM
rPyHTa TIPH H3MEHEeHHH HArpy3KH.

[MapaMeTpsl KOMIPECCHOHHOH KPHBOIl  ONpeiensiorcs aHajau-
THYECKH, AJsi Yero Heo6XOAHMO  IKCIHePHMEHTAJbHO OIpeie]uThb
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TPH 3HAYEHHs KOIPPHUHEHTA MNOPHCTOCTH MPH TPEX 3IHAUEHHNX
BePTHKAJIbHOTO JaBJEHHA H PeIlAThb CHCTEMYy TpeX ypaBHEHHH.
Onpenennts K03(pHUHEHT YIIOTHEHHs MO JorapHOMHYECKOH KpH-
Boil (cM. puc. 27) caoxno. IToatomy Aas nasienusi, 06BIYHO BCTpe-
YajOLIHXCA B CTPOHTENbHOH NpPaKTHKe, OTPe3oK JiorapHdMHYecKoli
kpuBofi M—e (puc. 28) npuHHMalOT 3a NPAMYIO, H TPH 3TOM
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Puc. 27. KoMmmnpeccHoHHbe KDH- Puc. 28. Onpenenenne mapamer-

BHE 006pasuos: POB KOMIIDECCHOHHOR KpHBOH

1 — ecrecTBeHHON CTPYKTYpH; 2 — Ha-
PYUIeHHOR CTPYKTYPHI

JonyuleHHH Ko3(QHUHEHT YIIOTHeHHA ompexeasercss 1o Qopmy.e:
ey —ey
a4 = ———— e 74
PP, (74)
rae Py, Ps, e;, ea— Harpy3kH H COOTBETCTBYIOLIHE HM K03 (-
IIHEHTH IIOPHCTOCTH.
Ilo pesyabTaram KOMNOpPECCHOHHBIX HCIBITAHHA  ONpeAensioT
Mmo0yae obueil degpopmayuu E no popmyae:

(- 2)(2).

rie e;— Ko3(p¢HIHEeHT NOPHCTOCTH TPYHTA B eCTECTBEHHHIX YCJO0-
BHAX, COOTBETCTBYIOLIHH HA KOMIPECCHOHHOW KpWBOH Harpyske Py,
n— kospuuuent ITyaccona (momepewyHoro pacliHPeHHs), KOTO-
pHil onpenensiercsi ONBLITHHIM TYTeM HJAK N0 TaGAMYHBIM JaHHBIM.

Kos¢ppuuuenT ymioTHeHHA H ocobGeHHO MOAYJb Je(opMalHH,
XapakTepuaysi jJaedOpMalHOHHLIE CBOHCTBA  TPYHTOB, SBJIAKTCHA
Ba)XKHEeHIIHMH PacueTHRIMH NMOKa3aTessaMH.

B crabusromerpax onpejeseHHe MeXaHHYECKHX CBOHCTB TpyH-
TOB NPOBOJMTCS B YCJOBHAX TPEXOCHOro CXKATHA, 4To GoJjee mpa-
BHJBHO MOJEJNHpYyeT HanpAxeHHOe COCTOSIHHE TDYHTOB B OCHOBA- ,
HHH coopyxeHuil. Hcnwranus B cTaGHJIOMETPAx NO3BOJASIOT
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KOMIVIEKCHO ~ ONPEIe/HTh BCe PAcueTHHE NOKasaTenH TPYHTOB:
KO3 (QHIHEHT YIIOTHEHHS, MOAYJb aedopMalH, yAeabHOE cuemie-
HHE, YroJ BHYTPEHHEro TpeHHA, Koapduuuent GOKOBOro papienus,
kospuuuenr Ilyaccona, xkoadpduument uabTpauum npm 3aman-
HOM JaBJIeHHH H AP. DTH MnOKasaTeJH IIHPOKO HCIOABL3VIOTCS npH
pacuerax OCcajlOK COOpPYMKeHHi (3JaHHi, HAackiNeH, MOCTOBEIX O1op),
pacyeTax YCTOHYHBOCTH CKJIOHOB BLIEMOK, Hachileil, KOTIOBAHOB W
APYTHX COODYXKEeHHH, NPH ONpejeJIeHHH AaBJeHHsl PYHTOB HA TOJ-
NOpHBE COOPYXKEeHHsl, 'OPHOTO  JAaBJeHHS B NMOA3EMHEIX  COOpY-
KeHHsX.

ConpoTHBJeHHEe TIPYHTOB CABHTY sBJseTcA BakK-
HEHLIHM HX MeXaHHYeCKHM CBOHCTBOM, ONpPEAEJsOUHM IPOYHOCTh
B OCHOBaHHAX H YCTOHYHBOCTb B OTKOCAaX.

OcHOBHBIM TIOKa3aTeseM [POYHOCTH SIBJSETCS CONpPOTHBJEHHE
CABHIY, 3aBHCsllee OT (PU3HYECKHX CBOMCTB rpyHTOB. Bompoc
O CONPOTHBJIEHHH I'PYHTOB CABHTY B CTPOHTEJNbHOH NMPAaKTHKE HMeeT
HCK/IIOYHTEJbHO BaXKHO€ 3HayeHHe. De3 3HAHHS XapaKTePHCTHK
CONPOTHBJIEHHS CABHTY H NPaBHJILHOTO HX HCIOJb30BAHHS HEBO3-
MOJKHO BEeCTH pacueThl JaBJEHHA TPYHTOB HAa NOANMOPHLIE COOpPY-
XeHHsi, pacyeTsl NPOYHOCTH, YCTOHYHBOCTH TPYHTOB B OCHOBaHHH
COOPYXeHHH, B OTKOcaX HaceineH, namM0, BHIeMOK, KapbepoB H KOT-
JIOBAHOB, OY€Hb TPYAHO ONPEJENATh BEJHUHHY TOPHOTO JlaBJIEHHA
B FOPHBIX BeIpaboTKax.

ITokasaTenH CONPOTHBJEHHS TPYHTA CABHIY ONpepessioTCS
Pa3/JHYHBIMH cnoco0aMH, Cpead KOTOpPHIX Bujenstor: 1) npsamoii
CIBHT TO 3apaHee GUKCUPOBAHHOW B CJABHroBoM npubope mnjoc-
KOCTH; 2) myTeM pasiaBJHBaHHA 06paslloB NPH OAHOOCHOM H Tpex-
OCHOM CXaTHH; 3) [0 YIVy eCTecTBeHHOTo OoTkoca; 4) cpe3 mo
LUHJIHHIDHYECKOH NMOBEPXHOCTH; 5) BAaBAMBaHHEe KOHHYECKOTO HJIH
L1apOBOro HAaKOHEYHHKA.

B npakTHke n1abopaTOpHEIX HCCAEIOBaHHH IIHPOKO IpHMe-
HeTcs cnoco® npsAMOro cABHra no GHKCHPOBAHHOI IIOCKOCTH, IS
Yero CyulecTBYIOT pas/iHuHble mpHOOPH, OTJHYAIOLIHECS TOJIBKO
kouctpyktusHo (JopHHHM, Macnoea — Jlypee H 1p.).

JlaGopaTopHble HCHOBITAHHSI TPYHTOB [Js1 ONpEAe/EHHS HX CO-
NPOTHBJAEHHS CABHIY cnocofoM mnomepeyHoOro cpesa NpOH3BOAAT Ha
HEeCKOJIbKHX 00pasliax HCCJIeAyeMOro rpyHTa IpPH Pas/IHYHBIX Bep-
THKaJbHHX (HOpMaJbHbIX) JaBieHHAX (MHHHMYM 1pH Tpex).
B 3aBHCHMOCTH OT XapakTepa IpelBapHTe/]bHOH NOATOTOBKH 00-
PaslOB K ONLITaM pasjHyYalT: 1) CABHr HOPMAabHO YINIOTHEHHBIX
(ckoHCOMMAMPOBaHHEIX)  06pasuoB; 2) CABHT TNepeymJIOTHEHHBIX
06pasioB, Koraa o6pasisl NpeABapHTeNbHO YNJOTHSIOTCS NPH pas-
JHYHEIX JaBJeHHAX J0 OKOHYaHHA Tnpouecca  KOHCOJHIAUHH,
a CABHI NpOH3BOAMTCA Ge3 HATPY3KH HJIH NPH MEHLIIHX Harpys-
Kax; 3) CABHT HeJOymJOTHeHHHX 06pasnos (mosaHas KoHCOMHAA-
IHs He 3aBepIIHJach) NpH PasJHYHBIX BepTHKaJbHBIX Harpyskax.
B 32BHCHMOCTH OT CKOPOCTH TNPHJIOXKEHHS CABHIAIONIEr0 YCH/IHA
B mpolecce ONBTA Pa3JHYAOT TaKxKe MelJeHHblil H ObICTpHIl
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capur. PesyabTaTel onpejgesieHHsi NOKasaTesaelfl  CONPOTHBJEHHS
TPYHTOB CABHTY BO BCEX MePEUHCJEHHLIX CAY4asfix SABJAIOTCH pas-
JIHYHBIMH.

BriGop MeTOJAHKH HCNBITAHHH B KaXKAOM KOHKPETHOM ciyyae
onpejensiercsi: 1) BHJIOM TEXHOJOTHH TPOH3BOJACTBA CTPOHTENbHLIX
paboT; 2) xapakTepoM BO3MOXKHOTO B3aHMOJEHCTBHs COOpYKeHHS
C TPpYHTOM; 3) KOHCTPYKLHel coopy:KeHHS; 4) (PH3HYECKHMH CBOIi-
CTBAMH M COCTOSIHHEM TPYHTOB C Y4€TOM YCJOBHH, B KOTOpPBHIX
TPYHTBI OYAYT HAXOAHTbCA BO B3aHMOJEHCTBHH C COOPYIKEHHEM.

MeTtonnka NPOH3BOACTBA ONBITOB MO ONPEAENEHHIO CONPOTHB-
JIEHHs] TPYHTOB CJBHIY H ONHCAHHE NPHMEHSEMBIX NPH 3TOM TpH-
60pOB  H3JI0XKeHH B CIELHaJbHEIX pyKoBoicTBax. Pesy/ibrathi
HCIBITAHHH COMPOTHBJAEHHA TPYHTOB CABHIY BHIpa)saloT B BHIC
rpajuka (puc. 29), mpuyeMm Ha oCH abGCIHCC OTKJajAbIBAIOT Ha-
IPYSKH, a Ha OCH OPAHHAT — COOTBETCTBYIOIIHE HM CJBHraouiue
ycHaus. MarteMaTHYeCKH CONDOTHBJIEHHe TPYHTOB CABHTY BHIpa-
X)aercst ypasHennem KyJiona:

t=daf+C, (76)
rie t— conporuBineHue casury, MIla; o-—Hopmanbnas Harpys-
kKa, MIla; [—xo3apduunHeHT BHYTpeHHero  TpeHHs, [=tgg
(¢ — yroa BuyTpensero tpenus); C — cuenaenne, MIIa.

YpaBHeHHe MOKA3LIBAeT, YTO CyMMapHOe CONPOTHBJIEHHE CABHTY
pPaBHO HOPMAaJIbHOMY JaBJEHHIO, YMHOMKEHHOMY Ha KO3(DQHIUHEHT
BHYTPEHHEro TPeHHs, MJIIOC HekoTopas moctosinHas C, KoTopas
CBHIAETEJBCTBYET, 4YTO JaiKe NpH OTCYTCTBHH HOPMAJbHOTO JAaBJe-
HHSI HEOGXOAHMO TPHIOXKHTL Kakoe-TO cHBHraiouiee ycuaHe t=C
aas poctuxenus casura. Cuay C, cOnpoOTHBIJASAOUIYIOCH CABHTY
NpH OTCYTCTBHH BHEIIHeH HArpy3KH, HAasblBalOT CUenAeHuem.
KosdduunenT BHyTpeHHero TpeHHs [ H cuemyenne C SBJISAIOTCA
BaJKHEHIIHMH TPOYHOCTHBIMH TOKa3aTeNsaMH H TOUHOe ONpeJeseHHe
HX SBJsieTCs OJHOM H3 OCHOBHBIX 3a71da4 NPH HHXKEeHepHO-TeoJOTH-
YeCKHX H3BICKAHHAX.

B HecBs3HBIX GECCTPYKTYPHBIX, Pa3jlebHO3EPHHCTHIX (OHH e
CBLIlyuHe) TPYHTAX CHJLL CUENJIeHHs HHYTOXHBI, NMPaKTHUECKH He

yJIaBJAHBAIOTCH [IPHMEHSEMBIMH B TIPaKTH-

7,Mna ) Ke npubopaMH, NO3TOMY NPHPABHHBAKOTCH
’ 1 K Hymao. JIas moAoGHBIX TPYHTOB 3aBHCH-
/ MOCTh MEXKAY CABHTAIOUIHMH H HOPMalb-
HBLIMH HANpSMXKCHHSAMI TPH CABHTe BHIpa-

LZ{ 2 JKaeTcsl ypaBHeHHeM:
o 77
! ;CI‘,Mﬁa. = of. (77)
Puc. 29. Tpapuk 3aBHCH- [paduyeckn 3Ta 3aBHCHMOCTb H30-
MOCTH compoTHBienns ~OpazKaercss TPAMOH 2, npoxoisilei ue-

TPYHTOB CABHTY OT Bep- pe3 Hauajlo Koopauuat (cm. puc. 29). B
THEANLHOR BaTpYSKH: YHCTHIX TeCKaxX NpPHOIUMKEHHO BeJHYHHA

11— :
2 e oM yIVIa BHYTPEHHEr0 TPEHHSI COOTBETCTBYET
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yeay ecTecT8eHHO20 OTKOCA, T. €. YIJy, NPH KOTOPOM HEyKpenJeH-
HEIIl OTKOC NecYaHoro rpyHTa fBJASETCH YCTOHUHBBIM. DTOT yroJa on-
pejensieTcsi B BO3AYILIHO-CYXOM COCTOSIHHH IIOJ BOJOI CHELHaJb-
HBEIMH TpHOOpaMu.

B na6opaTtopHbIX yC/IOBHAX HauboJsee J0CTOBEPHO CONpPOTHBIIE-
HHE TPYHTa CABHIY MOXKeT OLITb onpejesieHo cnocoGOM TPeXOCHOro
CXKaTHA IpPH NOMOLIM crabusoMerpa. Jdrtor cnoco® HaxoJIHT Bce
Gosiee IIHPOKOE NPHMEHEeHHe B TNPaKTHKe HHXKEHePHO-reoJorHye-
CKHX HCCJIe/I0BAHHUIL.

Kak ykaseiBanocs Boime (cM. § 23), nHanbGosee J0CTOBEPHO
IIPOYHOCTh TPYHTOB B HX €CTECTBEHHOM COCTOSIHHH OIIpe/eJisieTcst
MEeTOJ0M JHHAMHYECKOTO H CTaTHUeCKOro 3oHAupoBanus. IToapoGHO
METOJHKA JUHAMHYECKOTO 30HAMpoBauua uanoxena B [OCT
19912—74, a craruueckoro — B I'OCT 20169—74.

§ 25. neMeHTbl MEXaHHKH Mep3JibIX TPYHTOB

B uuxeHepHoM Jene MepsabiMu rpyntamu, no H. A. Ilurosuuy,
Ha3BBAIOT NOPOJAL, KOTOPHE HMEIOT OTPHIATEJNbHYI0 TeMNepartypy
H B KOTOPBIX XOTsi Obl 4YacCTb BOJAB HAaxoJHTCA B TBepaoH dasze
( B BHZE J1bJA), LEMEHTHPYS MHHepaJibHBlE YacTHIbl. MexK1y KOJH-
YEeCTBOM XKHIKOH H TBepJAoH (a3 BOAB B MEp3JbIX TPYHTax ycra-
HABJHBAeTcs AHHAMHYecKkoe DaBHOBeCHe, 3aBHCsLLee OT H3MeHe-
HHfl TeMIlepaTyphl H YaCTHYHO OT BHelLIHero jaasjenus. B da3oBwix
NpeBpallleHHsX Y4acTBYIOT TOJbKO pBIXJOCBs3aHHuas H cBobGogHas
Bosa. HauGoaee 3HauuTenbHBle H3MeHEeHHS (a30BOTO COCTOAHHSA
BO/JBl TPOHCXOAST B HHTepBase TemmepaTyp oT 0 xo munye 7°C;
MeHee 3HAYHTEJbHH (Pa3oBble H3MEHEHHS BOJABI B CBA3HLIX TPYH-
Tax npH temneparype muuyc 10 — munyc 30°C. daszosbie npespa-
IIeHHS1 BOJbl B CBSA3HBIX I'PYHTAX Ha3BIBAIOTCSI NPUHLUNOM DPABHO-
BECHO20 COCTOAHUS, KOTOPHIH ABJAAETCS OCHOBOII HOBHIX METOMOB
pacuera TPOYHOCTH MEP3JHIX TPYHTOB NIPH H3MEHEHHH TeMrepa-
TYPHl H BHEIIHHX JaBJEHHH.

B npomecce mpomepsaHusi TPYHTOB B HHX (OPMHDYETCs CBOe-
06pa3Haﬂ TEKCTypa — MacCHBHas, CJIOHCTas H cerdartasd, BO MHO-
roM onpenessgromiass MéXaHHYECKHE cBOfiCcTBA T'PYHTOB. Maccupnas
TEeKCTypa He cofep:KHT 060cOOMeHHBIX JNEAAHBIX BKJAOUeHHH H 06-
pasyercsi B pasjeqbHO3eDHHCTBIX TPYHTax (mecuaunnix, rpaBenu-
CTHIX H T. I.); 00beM IOP HPH 3TOM OCTAETCH MOYTH HEH3IMEHHBIM,
YTO H fABJAAETCS NPHUYHHOH OTCYTCTBHSI NYyYHH Ha yyacTKax AOpOT,
CJIOKEHHBIX pa3/e]bHO3EPHHCTHIMH nmopoaaMu. Choucras TekcTypa
XapaxkTepH3yeTcd HaJHUYHeM JIeASHLIX BKJIOUEHHH, PacnofioXKeHHbIX
B BH]JE 6oJiee HJIH MeHee napaJJjeabHblX NpoCjoeK H JIHH3, Cerya-
Tasi TEKCTypa XapaKTepH3yeTcsi XaoTHUeCKHM  pacnojoeHHeM
JeSHBIX BKJIOUeHHH, o6pasylomux GoJjiee HJIH MeHee HEIPEPBIBHYIO
IpoCTpaHCTBeHHYI0 pewteTky (cerky). Cuooncras W ceryartast Tek-
CTYpbl BO3HHKAIOT B CBA3HBIX TPYHTaX, 0COOEHHO NbLIIEBATHIX, UYTO
H 00yCJOBJAHBaeT HX HaHOOJLLIYID Ny4YHHHCTOCTh. IIpH oTTauBa-
HHH NYYHHHCTBIX TIPYHTOB HX MeEXaHHYeCKad IpPOYHOCTDL pe3xKo
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najgaer, 4ro o0HYHO H ABAAETCA NPHYHHOH AeOPMALHH AOPOK-
HOrO MOJIOTHA H JPYTHX COOPYKeHHH, BO3JABHTHYTHIX Ha MOAO0GHBIX
rpyHTax.

Mexanuyeckue CBOHCTBA Mep3JHX TPYHTOB PE3KO OTJHUHH OT
CBOHCTB TaJmXx rpyHTOB. TOJbKO CBOHCTBA CKaJbHBIX MOPOA NPH
OTPHLATEJNbHOH TeMIepaType He OTJHYAIOTCA OT CBOHCTB TaJbiX
rpynToB npH Temnepatype Buime 0°C. Pa3sueabHo3epHHCTBIE T10-
poJbl TNpH 3aMep3aHHH HX B YCJOBHSIX IIOJIHOTO YBJaKHEHHS
NpeBpallaloTCs B IJIOTHbIE MPOYHO  CHEMEHTHPOBAHHHE MOPOJH
MacCHBHOH TeKCTypH, He YBeJHYHBAsicb INPH 3TOM B oOBeMe.
[Mocaennee oGbsicHAETCH TEM, 4YTO YBeJIHUHBawmlasci B obbeme
3aMmepsawpollas BoJa OTKHMAaeT B CTOPOHY ellle He 3aMep3uylo,
a ocpofoxjalomieecs NPH 3TOM NOPOBOE MPOCTPAHCTBO NOJHOCTHIO
H DaBHOMEPHO 3aNOJHAETCH NbAOM, 4TO H HPHAAET pas3fleqbHO3ep-
HHCTEIM MOPOJAaM MACCHBHYIO TEKCTYDPY, aHAJOTHUHYIO TeKCTypam
KPEMHHCTBEIX TlecYaHHKOB. BpemenHOe COTMPOTHB/EHHE CXKATHIO mec-
KOB, CLIEMEHTHPOBAHHBIX JIbJOM, NpH Temnepatype MuHyc 10°C
nocruraer 1,2—1,5 MIla, npH noBHIIEHHH TeMnepaTypH BpeMeH-
HOEe CONPOTHBJIEHHE CXKATHIO MaJaeT, a NPH TOHHIKeHHH — yBeJH-
uypBaercd. IIpH JAJHTENIBHOM 3Ke MEHCTBHH MNOCTOSIHHOH HAarpyskH
CONPOTHBJIEHHE MEep3JLIX NEeCKOB BHEIUHHM YCHJHAM najaer B Je-
CATKH pas, uTo oOyc/OB/JHBaeTcs penakcauHeil (paccaabaenueM)
JBJIOIEMEHTAIHOHHOTO  CLEIVIEHHSI, B pe3yJibTaTe Yero nposBs-
JSIOTCS CBOHCTBA TEKYYeCTH JbJa, 3aMOJHAIOLIEr0 NMOPHl B TPYHTE.

Ecaun 3amep3aHue pa3fleIbHO3EPHHCTHIX MOPOA NPOHCXOIHT
B YCJOBHSIX Mal0ro HX yBJaXKHeHHd, TO CIIEMEHTHPOBAHHOCTb
Jib/IOM OTAEJbHLIX MECYHHOK HaGiaiofaercss JHIIb YaCTHYHO, & BCSA
Macca mOpoAH ocTaercsi chimyyei. Takoe cocrosfiHHe pasjeibHO-
3epHHCTHIX NOPOJ IOJYYHJIO Ha3BaHHe Cyxas mepsaora.

CBfi3HBle TPYHTHl NPH 3aMep3aHHH YBeJHUHBAIOTCA B oObeMme,
nyyartcsa. MexaHHyeckue CBOHCTBA MX B 3aMmep3llleM COCTOSIHHH
JIOBOJIBHO BBICOKHEe. DBpeMeHHoe, TaK HashbiBaeMoe MTIHOBEHHOE
CONPOTHBJEHHE CXKAaTHI0 TJAHH npu Temmepatype Muuyc 10°C
pocruraer 0,3—0,5 MIla. 9tuM u o6bsicHAETCS 3HAYHTEJIbHOE CO-
NPOTHBJEGHHE Mep3JblX TPYHTOR [OeHCTBHI0 MIHOBEHHBIX BHEIIHHX
yeuauit (npu GypenuH, npoxojike mypdos H T. m.). [Ipu nedcTBHH
e JJIHTENbHBIX HArpy3ok (Kak ¥ B pasfesIbHO3ePHHUCTHIX MOPO-
Jax) Mepsjble CBSI3Hble T'PYHTH JAeOPMHPYIOTCS NPH 3HAYHTEJTBHO
MeHbIIHX HarpyskaXx. Tak, AauTenbHOe CONPOTHBJAEHHE CABHTY
rauHel npH obmeli BaaxnoctH 329 u Temmepartype Mmuuyc 2°C
cocrasasier Bcero quiib 0,018—0,011 MIla.

[Tpn HeKOTOpOH HArpyske Mepajble IPYHTH Boobuie HeE pas-
pywaipres, Kak Gbl JloJro oHa HH JeHcrtBoBana. Harpyska, no no-
CTHKEHHH KOTOPOii Mep3Jjible TPYHTHl He paspylialoTcs He3aBHCHMO
OT BPEMEHH €e eHACTBHA, COOTBETCTBYET Mpeje]y JAHTe]bHON
NPOYHOCTH TPYHTOB Oxn. JJHTENbHAS MPOYHOCTH TPYHTOB ABASETCH
HX CYlIeCTBEHHOH XapaKTEPHCTHKOH W HENPEMEHHO OIllpefe/fercs
IpH HH}KEHEPHO-I‘EOJIOI‘H'-IECKHX HCCJ1e10BaAHHAX.
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Beunomepsabie HeckasibHple TPYHTE MO COCTOAHHIO MX B MpPH-
NOApasiensioTcss Ha TPH KAaTerOPHH: TBepao-

POAHBIX YC/IOBHAX

MepsJible, ' MJAaCTHYHOMEP3/ible - M ceinyuemepsisie - (Taba. 10).
Ta6anwna 10
Mokasatenn KaTeropuii BeYHOMEP3JIbIX . IPYHTOB
Ka'reropuﬂ dusngeckne Haumenosarne TPpyHTOR,
Temnepatypa Bremunfi Bug B KOTOPLIX BCTpedaercsa
rpyHTa paTy cocTosiHie AN PR ORRROCTS
Teepao- | Orpuuarein- | Teepaocmeps- | Bugumsie fegsnete | Bee BHIB KpynHOOG-
MepaJsle | Hasg Win HY- IIHecs KPHCTA/IBI M TIPO- | JIOMOYHBIX, NECYAHBIX,
JIeBast PH HA-| CLEMEHTHPOBAH- | CJIOMKH; TPH OT- | IMIMHHCTBIX M 3aTOp-
JIHUHY Jenn- HBIE JIBAOM TAHBAHHH H3MeHAIOT | - (JOBAHHEIX IPYHTOB
HBIX BKJIIOYE- user Ha Gojee TeM-| . '
HHMil HBIH |
Inacrnu- To e  |[Toaycmepsumecs,| Jlbaa B nopax we |Bce BHAB IVIHHHCTBIX
SIOMEP3IEIe NJIaCTHYHBIE | BHAHO; HHOCAA (NpH| TPYHTOB M NecKH
pACCMOTPeHHH B Jy-| Me/JKHE W ThLIeBa-
ny) Jex Habmojaer- Thie
cil B BUIE MeJIKHX
KPHCTAN/I0B '
Cuinyue- To xe Hecmepaimecs, HMuorpa Bugub Bee BHAH KpymHO-
MepaJisie cLimydne, He u3- | peiakue GJIeCTKH | OGJOMOYHBIX TPYHTOB
MEHSIOTCH NpH KPHCTA/110B ¥ TIECKH KPYNHHE H
nepexojie OTpH- cpeaHelf KpYMHOCTH
HareJibHbIX TeM-
nepatyp B noJo-
HHTeJIbHEIE

CBolicTBa MOHOJHTHBIX CKaJIbHBIX [OPOJ Kak OCHOBAHHH He
MEHSIOTCA TPH H3MEHeHHH OTPHIlaTeJIbHBIX TeMnepatyp Ha moJo-
HKureabHble. Cineayer TOJAbKO HMETb B BHAY, YTO HepelKo MHOJ-
HOCTbIO BbIBETPHBLUHECS CKaJibHBIE NMOPOJbI, ABJSIOLHECH 10 CyIle-
CTBY YIKE IVIHHHCTBIMH, B BEUHOMEP3JIOM COCTOSHHH HMeEIOT 0O6JHK
(CTPYKTYPY H TEKCTYPY) MOHOJHTHBIX CKaJbHBIX MOPOJ.

Cka/bHble TpeUMHOBAThle H paccJaHlUOBaHHbIE MOPOAH, Tpe-
IIHHBL KOTOPBIX 34MOJHEHBl MEep3JbiM TPYHTOM HJH JIbJIOM, NPH
OTTaHBAHHH MOTYT JaBaTh CMelleHHs OTAeTbHOCTeH M CBA3aHHBIE
€ 3THM OCaJKH H AedopMallH OTKOCOB Kapbepos.

@®usnueckie W MeXaHHYECKHE CBOHCTBA Mep3JblX TPYHTOB 3a-
BHCAT OT HX TpPaHyJOMETPHYECKOro H MHHEPaJbHOTO cocraBa,
<TpoeHHs (CTPYKTYphHl M TEKCTYpbl), BJIaXKHOCTH, Xapakrepa
KaTHOHOB AH(Y3HOTO CJOS, CTENEHH 3aCOJEHHOCTH H TeMmiepa-
Typel. MHoOrosieTHHe HccJeloBaHHA 3THX CBOHCTB MO3BOJHJH pas-
paéo"ra'rb OCHOBBI MEXaHHMKH MHOTOJIETHEMEP3JIbIX FpYHTOB H yTO4-
HHTb pacyeTHbie H HODMATHBHBIE HX XapakTepHCTHKH, cho.nbaye-
Mble NPH MPOEKTHPOBAHHH M CTPOMTEJALCTBE PasHoOGpasHBIX

4 3ax. 690
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00BbEeKTOB B palioHax pacnpocTpaHeHHs BeuHoll Mepaiorhl. Mcnoab-
30BaHHe 3THX XapPakTepHCTHK /a/0 BO3MOXKHOCThL  CYILECTBEHHO:
COKPATHTb CTOHMOCTb cTpoHTesbcTBa. CoxpaHmnocTh M Ge3saBapuil-
nasi pa6ora COOpyeHHil 00ecHeyHBAIOTCH B TeuyeHHE BCEro HX
IKCIIYaTaUHOHHOrO NepHo/a.

Mepasibie TPYHTHI HPEACTABAAIOT cOOOH CAOKHYIO YeTHIPEXKOM-
IIOHEHTHYIO CHCTEMY, BKJIOYAIOLIy|0 CAelyIOLlHe COCTaBJsOILHE:
TBePAY0 (MHHepajbHble YacTHLULI TPYHTA), IJIdCTHYHO-BA3KYIO
(nen), xuakyio (Hesamepsuuyio Boay) H rasoo6pasuyip (napbe
BOABI H raza).

Teepaas cocraBasiionlass Mep3JHX TPYHTOB N0 FPaHyAOMeTpH-
YECKOMY COCTdBY KJaccHQHUHpPYeTCs Kak M Y TajnlX, ¢ gobGapae-
HHEeM /1 TJIHHHCTBIX TPYHTOB HAHMEHOBAaHHA IIblIeBaThie, ecin
OHH CcOJepXaT mnplieBaThiXx dpakuuit GoJjbllle, yeM MecUaHblx W
TJIHHHCTLIX, BMECTE B3ATHIX.

Baaxrocts. Yacte BOJABL B TJIHHHCTBIX  MEp3JIblX TPyHTax
BCcerja HaXOAHMTCA B He3amepsllem cocTosHuH. KojauuecTso Hesa-
Mep3lleii BOABI 3aBHCHT OT rpaHyJlOMeTPHUYECKOT0 M MHHepaJbHOIo
cocTaBa rpyHTa, xapakrepa KaTHOHOB AH(QY3HOTO €05, KOHLEHT-
PAlUMH MOPOBOTO PACTBOPA H ero XHMHUYECKOrQ COCTABa, a TNIABHBLIM
0o6pasoM OT TeMnepaTypsl H BHEIIHEro JaBJeHHA H HAXOAHTCS
B JHHAMHYECKOM pPAaBHOBECHH C S3THMH OCHOBHBIMH (aKTOpaMH.
ITpouno cBA3aHHas Boja He 3aMep3aer JaKe IPH OYeHb HH3KHX
temneparypax (muHyc 70°C n Huxe). Coaepikanne HeszaMepsueir
BJIaTH B IVIHHHCTHIX MOpojax npu temnepatype munyce 10°C moxer
pocrirate  15—20% wu Goanee. Hanuune wHezamepsmedd BOALL
B MEp3JIbiX TPYHTAaxX H 3aBHCHMOCTb ee KOJHYEeCTBa OT TeMIEepaTypbi
M JaBieHdsi 00yCJOBAHBAIOT H3MeHeHHe HX TMPOYHOCTH, a TeM ca-
MBIM M Hecylle# cHOCOOHOCTH, 4 TAaKXKe BA3ZKOCTH H TIMACTHUHOCTH,
4TO CJlelyeT YUHTBLIBATL B HHIKEeHEPHBIX pacyeTax OCHOBaHHH CoOpY-
JKEeHHH, MeToJAHKa KOTOpPLIX HM3J0XKeHa B MHOPOYHCICHHOH  cre-
LHa/bHOI JHTEpaType.

3aMeps3ilyil0 BOAY paslensior Ha .ed-yemeHT — KpHCTaJJibl
Jbja B IpyHTe, ¢ TPYAOM pasjiHUHMbIE HEBOOPYMKEHHLIM IJ1a30M,
U aed-8KAtOYeHUS — B BHAE JIHH304EK, MNPOCJA0eR U NPOKUIKOB.
Paszanuaior ciaenyloniHe nMoKasaTelIH BJAXKHOCTH MEP3JIbIX FPVHTOB!
BECOBYI0, HJIH CYMMapHy1o, B1axHocTs W, — oTHomIeHHe MacCel Beex
BHAOB BOAbl (Hesamepsuleil, JbJAa-UEMEHTa W JIbAA-BKJAIOUEHHUS)
K Macce cyXoro rpyHra; o6uiyio BaaxHocte Wo-— oTHOlLIEHHE Beex
BHJIOB BOJBLI K Macce Mep3Joro rpyHra:

W(,:———W“ ;
14 W,
Hesamepawyio saary W, — OTHOLleHHe Macchl He3aMepamef BOALE
K Macce cyxXoro rpysra; JbJAHCTOCTDb W:[ — OTHOlLIeHHe MaccChl Jbla
obonx MoaudHKanHii K Macce CyxXoro IpyHTa:

el
’ PCY!
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B pacueTax NpPHMEHHIOTCHA TaKxKe o0blytbie 3HAYEHHS BJaaK-
§I0CTH, NPHHATBIC H a5 Taablx rpynros: Wy — BaaxHocTh Ha rpa-
HHIle PACKATBIBAHHA HJH HHIKHEro npejiena IJTaCTHYHOCTH
W.—ro xe, Ha rpaHnue TeKydecTH; [y —uHCI0O MJIACTHYHOCTH;
Wy — MakcHMaJibHAST MOJIEKYJISIPHAST BJar0eMKOCTb,

Baaxnoctu W, Wy, Iy u Wy onpeneasiiores oGBIYHBIMH MeTO-
JaMmi, NPHHATBIMH B rpyHTtoBejgeHud. KoawuecTBo Hesamepauieil
BOJIbI TOYHO ONPEAENseTCs KajoPHMeTpHUECKHM MeToJoM (B HHIKe-
HepHOil npakTHKe 0ObIYMHO He MNPOH3BOAHTCH), a B OGOJBUIHHCTBE
cJyuaeB npHHHMaeTcss no rpagukam H TabaHlaM, COCTaR/JICHHBIM
MECTHBIMH MEeP3JIOTHBIMH CTAHINAMH IS XapaKTepPHLIX pa3HocTelf
TPVHTOB.

JIns pas3/MYHBIX PAacyeTOB BBEAEHO MOHATHE OTHOCHTEJIbLHOMH
JIBJIMCTOCTH l-n MepP3Jioro rpyHTa — otHolueHue Macchel JbpJa K Macce
Bceif BOAbI B eHHHIle 060beMa IPYHTa:

Wa
W,

by =

Crenennb 3anosHeHHss HOP JbJOM H He3aMmepslleil BOAOH onpe-
JensioT no (opmyie:

s y;'(l,GQW,, -+ Wy)
n

G

(78)

rae Y. — o0bemMHas Macca CKeJeTa Meps3Joro rpyira; n— mopH-
CTOCTD B JOJAX €AHHULbL

Has yno6ersa pacuetoB Bce Buabl Baaxuoctn We, Wy, Wi,
Wy, Wi, I, Bxoasiuue B pacueTHbie (Gopmy/ibl, BblpazxawT B J0-
JAX eAMHKULL, @ He B NpolexTax.

O6bemuasi mMacca Mep3Joro TpyHTa 7Yy ONpeACJsercs . Kak
YacTHOE OT A€JEHHS MacChl Mep3/oro rpyHTa Ha ero o6beM B He-
HapylweHHoM coctoanni, OGLEMHYH MacCy MOXKHO ONPEAEIHTb H
pacuetoMm no dopmy.ie:

o 0,9y, (100 4 We)
90 L (W, —0,1W,) *

(79)

rJle Yyq — yJeJbHasd Macca MHHepaJbHBIX 4acTHIL.

OcranbHeie 0603HAUEHHST H3BECTHHI, TOJLKO BJaKHOCTL Gepercs
B NPOLEHTaX K BeCy CyXOil MOpOBL.

Ob6vemHan macca cKeaeta Mep3A020 2pyHTa Ye XapakTepH3YeT
cojlepKanue TBepAbIX YACTHL B einHHLe oObeMa IPyHTa ecTecT-
BEHHOrO CJOMKEeHHs M SBJISETCH M0Ka3aTeseM IJIOTHOCTH CJOMKeHHS

MUHEPANLHLIX HACTHIL B Mep3iaoMm rpyute. Omnpepedsercd Yo MO
hopmyiie:

. 70 __%
P S Wak LOWn) 14+ W,

(80)
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ITopucrocTe mep3ablx epyHTOB, KaK W TaJbIX, TaKXKe XapaKTepH-
syer HX miotHocth. O6bem nop B eaunune obvema Gepercs He B
npoueHTax, a B aoaax eannnus. OnpeneasiioT nopucrocTs no ¢op-
myJe:

Yo — Ve
iy = -"‘T‘—°- (81y

ITpn pacuerax yaoGHee 10ab30BAaThCH KO3D(UIHEHTOM MOpPHC-
TOCTH:

Ya— Ve
By e s (82)
e eni

Crenens npocadodnocTy Mep3aslX 2PYHTO8 TPH OTTAHBAHHH IO
3a/laHHBIM JaBJeHHeM 6e3 BO3MOXKHOCTH OOKOBOro paclliHpeHHs
onpejeaserca no gopmy.e:

& il (83)

i Fag
HJIH

B = Jo— Ve ; (84)
P Ye

rae Fhy u hy— BbICOTAa 0Opa3lla B NPHPOJHOM MEP3JIOM COCTOSHHH
H TIOCJIe OTTaHBaHMSA,

Yo H Pu— OOBbEMHAs Macca CKeJeTa TaJOro H Mep3Joro rpyH-
Ta.

HenpocajouHbIMH IPYHTaMH SBJIAIOTCA: CKadbHble, LieGeHHCTO-
IpecBsHble, PaBHHHO-TaJIeTHBe, MeCYaHO-TaleyHble, mnecyaHo-rpa-
BEJHCTHIC H MecuaHble (HemblIEeBaThie), He cOjJepxKalliHe 3aMeTHBIX
BKJAIOUEHHH JbJa, HEMAaCCHBHOI TEKCTYpHl, a TaKikKe TIVIHHHCTHIE
(HenbliesaTeie) npu eaamuocTw We< Wi

IMpocafoyHBIMH TPYHTaMH SBJAAIOTCA: lIe6eHHCTO-ApecBsiHbIe,
rpaBHEHO-TaJeuHEle, NecYaHO-rajeyHbie, MecYaHO-rpaBeqHCTHE H
necuaHbie MACCHBHOM TEKCTYphl, CojepiKaliye He3HauHTeabHble
BKJIIOUEHHsI JbJa.

CuabHONpOCAfOUHbIE TPYHTHl — 3TO TPYHTHI, COjJepzKaliue 3Ha-
YHTeJbHbIE BKJIOYEHHS H NPOCAOHKH JbAa (TOMUIHHA cjoeB GoJiee
10 cM), saneraonine Ha rayoune 10 M, cJOHCTOR M sueHCTOl Tek-
CTYPHI, @ TaK¥ke TOP(QAHHCTHIE IPYHTLI.

Conporugaenue cisuey epyHTO8 3aBHCHT OT HOpPMaJ/bHOTO AaB-
JEeHHSl H AJHTEeJbHOCTH €ro AeHCTBHsS, BJAAZKHOCTH, IJIOTHOCTH, TEM-
nepaTypsl M TEKCTypH. B HHXKeHepHBIX pacyeTax COMPOTHBJEHHE
CHABHTY MEp3JBIX TPYHTOB XapakTePHU3YeTCsl IKBUBAACHTHLIM CUen-
aenuem, xotopoe, no H. A. IluitoBuuy, onpeaensercs B naboparop-
HBIX HJU NOJEBBLIX YCJAOBHAX NPH NOMOIILH cd)epuqecxoro Hapiuxa.
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ITo pesy.abTaTaMm onbiTa KBHBAJEHTHOE CIeNJEHHEe MEP3JaHX rpyH-
TOB OMpeJlesifeTcs BhlpaKeHHeM:

O 0,13% y (85)

rae P — narpyska na mapukosniii mramn, 0,1 MIla; d — nuamerp
WTamna; h— BeJHYHHA OCaiKH (BLABJIHBaHHS) lITaMna, CM.

Kak yxkaseBajioch, M HHZKeHepHO-Ie0JIOTHYECKOll XapaKTepH-
CTHKH MEp3JIblX TPYHTOB H BCEBO3MOXKHBIX pacueroB HeoOX0AHMO
SHATb BeJHYHHY CLEIVIeHHs IPH MTHOBeHHOHl Harpy3ke Cyy H TpH
AJHTeNLHOM AeAcTBHH Harpy3ku C,;, Kotopoe B 4—8 pas meHbine
Cyr. Beanuuny Cp; onpefeasiioT 0o pesyabTaTaM HCHEITAHHA Npo-
JOJIZKHTeNIBHOCTBIO 8 4 ¢ BBeleHHeM Kos(pduumenta 0,75:

Cnn == 0:75631{3 81 (86)

Benuuuna Cp; HCHONb3YeTCs A5 ONpepe]eHHs npedeasHod Ha-
epys3Ku Ha Mep3Julil TPYHT, T. €. TOH HarpyskH, NpPH TpeBLIIEHHH
KOTOPOil B MEP3JLIX TPYHTAX BO3HHKAIOT He3aTyxaluiue Jedopma-
HHH TeUeHHS.

CoHcumaemocTs Mep3avix 2pYHTO8 3aBHCHT OT TeX ke (haKTOpOB,
uTO M compoTHBJeHHe cABHry. KoamndecTBeHHO CiKHMaeMOCTh TOJIILH
XapaKTepU3YeTCs KOIPPUUYUEHTOM CHUMACMOCTU @y H Modyaem
obuwetl dehopmayuu E TakuM XKe, KaK y TaJbIX TPYHTOB, H onpeje-
JIETCS MeTOfAaMH, IPHHATHIMH s TaJbX IPYHTOB (10 pesyJbTa-
TaM KOMIPECCHOHHBIX HMCHBITAHHII HJH METOAOM ONBITHHIX Harpy-
30K).

Ydeaonoe conpoTusierue pe3aHur0 — OTHOUIEHHE YCHIHA pe3a-
HHS K IUIOLIAJAH Cpe3a SBJASETCS BaXKHOM XapaKTePHCTHKOH MpH
NpHMEHEeHHH 3eMJEepOiiHbIX MEXaHH3MOB NPH CTPOHTEJILCTBE Kapbe-
POB, I NPOXOJAKH TpaHulefi, BHEMOK, KOTJIOBAHOB 1 APYTHX COOPY-
xKeunii. HanGonee BHICOKHM CONPOTHBJEHHEM pe3aHHi0 06JanaoT
cyneci u cyraHHkH. [To gamaeM A, H. 3enenuna, cyramHox c
BJIaXHOCThIO 20% B TajloM COCTOSIHHH OKa3bBaeT CONPOTHBJEHHE
pesanuio 0,5—0,7 MIla; npu Temnepartype munyc 1°C ycuane pe-
3anus yseanunBaercs Ao 5 MIla, a nmpu munyc 25° C — no 15 MIla.
¥YBeHyeHHne COMPOTHBJEHHS PE3aHHIO TPYHTOB NpPH Pa3iHYHBIX TeM-
nepaTtypax cjJeliyeT YUHTHIBATh MPH MPOEKTHPOBaHHH paloT Iio pas-
paboTKe MeP3JBIX TPYHTOB Pa3IHYHBIMH MeXaHH3MaMH.

§ 26. IIpocano4HOCTh J1€CCOBLIX TPYHTOB

IMox néccamu 1 AECCOBHAHBIMUH TPYHTAMH TOHHMAKOTCS TOPOBI,
c(opMHPOBABIIHECS B YCJOBHAX 3acylIHBOrO Kaumara W o6janaio-
uHe 0AHUM OOGLIHM CBOHCTBOM — HEAOYIIOTHEHHOIl CTPYKTYpOH, He
OTBeualoulell HanpAXKEeHHOMY COCTOSIHHIO, B KOTOPOM  9TH TPYHTHI
HaXOMASTCs B YCJIOBHSX HX eCTeCTBeHHoro 3ageranus. Hemoymmor-
HEHHOCThL OOYCJOBJIHBACT 3HAUHTENLHYH TOPHCTOCTH 3THX IMOPOZ,
uHorna Gosee 50%. IlomMuMo OGBIYHOH MOPHCTOCTH JECCOBHAHBIM
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rpyHram H J€ccaMm MpHCylle TakKe Ha/JHYHe KPYNHBIX NOP — MaK-
ponop — pasmepom uHoraa Gonsee 1 MM, XOpOIIO BHAHMBIX HEBOOPY-
JEHHBIM TJ1a30M, 0OBIYHO B BHAE BEPTHKAJAbHBIX TpyOouek. CocToAT
JIECCHl M JIECCOBH/AHbIE TPYHTHl MPEHMYLIECTBEHHO M3 (PaKuuil mbLIH
H HMEIOT XapaKTepHYl0 NajeBO-XKeJATYI0 HJIAH XKeaTo-0ypPyio OKpacky.
B npepenax CCCP s3tu nopoasl pacnpocTpaHenbl Ha OoJblueii ua-
CTH YKpauHBbl, Ha IOr0-BOCTOKE €BPOTEHCKOI 4acTH CTpaHbl, B 3a-
kaBkasbe, Cpeaneii Asun, Cubupn n na Jdaavuem Bocrtoke; na or-
HOCHTEJIbHO HeGOJIbIIHX TJI0ULAAfX BCTpedaloTcs oHu Takxke B De-
Jgopyccuu, B LlenTpanpubix obaacrax u B apyrux mecrax. Cxema-
THYeCKast KapTa pacnpocTpaHeHHs JECCOBBIX IPYHTOB Ha TeppHTO-
pan CCCP npuenena B CHull «CrponTe/bHasi KJAHMAaTOJOTHS H
reopusnka. OCHOBHBEIE MNOJ0MKEHUS [POEKTHPOBAHHS». 3ajeraior
Jécchl H JIECCOBHAHBE TPYHTHI Ha BOJAOpasjesiaXx B BHIe NOKPOBA,
naameo6pasHo mnepekpuiBas GoJjee apeBHHe oOpasosanus. Mout-
HOCTb MX 06hIYHO cocraBasier 15—20 M, MHOrZa AOCTHraeT MHOTHX
JIecATKOB MeTpoB. BBHAY 3HaunTeJbHOH pacnpocTpaHeHHOCTH JIECCHI
M JIECCOBHJHLIE TPYHTHI BO MHOTHX CJyd4asix CJyXKaT OCHOBaHHEM
CAMBIX Pa3/IHYHBIX COOPYXeHHil HAH Ccpeoil, TJe OCYLlecTBIAeTCH
CTPOUTEJILCTBO AOPOMKHBIX BLIEMOK, KaHajJoB H JAPYTHX OOBEKTOB.

B ecrecTBeHHBIX YC/JOBHSIX NPH MAaJOil BJIAaXKHOCTH Jécc H Jécco-
BHAHBIE TPYHTH 06/afaloT 3HAYHTEALHOI MeXaHWYecKOH TNpodYHO-
CThI0 H YCTOHYHBOCTBIO B OTKOCAX, COXpaHss MOYTH BepPTHKAJLHOE
1I0JIOJKEeHHE [IPH BHICOTe OTKoca WHorza Gosee 10 m. Ilpn yBnaxue-
HHH e HX NMPOYHOCTL CYILeCTBEHHO YMEHLIUIAeTCHA H OHH JOYILIOT-
HSIOTCH; 3TO CBOHCTBO HAa3bIBAGTCH NPOCACJOYHOCTHIO H CONPOBOXK-
JaeTcsi HeoOpaTHMBIM H3MEHeHHeM CTPYKTYPbl TPYHTOB.

ITpocaaku a€ccoBBIX TPYHTOB B OCHOBAHHH COOPYXKeHHH OOGBIYHO
HepaBHOMepHBIe, UTO 0O0YC/AOBIHBAET HEPABHOMEPHYIO OCAaAKy €O-
OpYKeHHH, BeJHUYHHA KOTOPOil KosebaeTcd OT HeCKOJILKHX AeCATKOB
cautumerpoB 10 1,5—2 m u Goaee. HepaBHoMepHOCTb OCAa0K CO-
Opy#KeHHil TPUBOAUT K O0pasoBaHHIO B 3/aHUAX TPEUIMH H JAPYrHX
nedopmanuii, a HepeAKO H K paspylleHHio coopyzennii. Cienosa-
TeJbHO, 4TOOB NPEJOXPAaHHTh COOPYKEHHHA, BO3BOJAHMBIE HA mpoca-
JMOYHLIX TPYHTaX, OT pasiuuHbBIX Aedopmanuii, HeoGXoAUMO 3apa-
Hee 3HAThb CTeNeHb HX MPOCaJO4YHOCTH, B COOTBETCTBHH C HEM OCY-
LIECTBASAIOTCH pa3jHYHble 3allUTHbBe MEePONPHATHS, obecrneuHBal0-
lIHe YCTONYHBOCTL COOPYZKeHHil Ha BeChb CPOK HX IKCIIyaTalHH.
MetoauKka onpeneneHus CTenenl NPOCaJ0YHOCTH JECCOBLIX IPYHTOB
usjnoxena B CHull 11—15—74 «Hopmsr npoextuposanns. OcHo-
BaHHA 3J1aHHIl 1 COOPYKeHHH».

§ 27. OcHoBHble cBeleHHs] 00 WHIKEHEPHO-TeOJOrHUeCKHX
UCCJIeIOBAHHAX FOPHBIX MOPOJ,

B CCCP uHiKeHepHO-Teo/JorHYecKHe HCCIe0BaHus sBASOTCS 00-
3aTeJLHEIMH NMPH NPOEKTHPOBAHHH H CTPOHTEJILCTBE BCeX 00OBHEKTOB:
JKeJIe3HbIX H aBTOMOOH/IbHBIX JOPOr, XKIWIBIX H NPOMBILJIEHHBIX 3/1a-
HHH, THAPOTEXHHYECKHX COOPYZKEeHHMIl, FOPULIX OpPeANpHATHIl, Kapb-
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€poB Mo A06bIYe TOJNE3HBIX HCKOMaeMbix H Ap. ITo o6ycJoBiHBa-
€TCs TeM, UTO HHXKEHEDHO-TeOJOTHYECKHEe YC/AOBHS OKas3blBalT B
OO/IBLIHHCTBE CJIy4YaeB pellalollee BAHAHHE HAa pa3MelleHHe M KoH-
CTPYKIHIO MPOEGKTHPYEMbIX COOPYKEeHHH, TeXHOJOTHIO NPOH3BOACTBA
CTPOHTENbHBIX PaboT H CTOHMOCTL CTPOHTEJILCTBA.

[TpoekTHpoBaHHe pa3/HYHBIX COOPYKeHHHl TNPOH3BOAMTCA B He-
CKOJIBKO CTaJiHi: TeXHHKO-3KOHOMHYECKoro o60CHOBAHHS; COCTaBJe-
HHS NPOEKTHOro 3ajaHus; cocTtasieHus pabGouero npoexkrta. B 3zasu-
CHMOCTH OT BHJa M palfioHa HaMeyaeMoro CTPOHTEJNbCTBA, KalNHTalb-
HOCTH COOpPYKeHHiT u Apyrux (GakToOpoB YHCJAO CTAaAHil H HX HamMe-
HOBaHHe OBIBAIOT PA3JHYHLEIMH,

Ha craann T3]l Ha ocHOBe COCTaBJEHHS TEXHHKO-3KOHOMHUE-
CKHX H re0JIOrHYecKHX AaHHBIX 110 HeCKOJbKHM BapHaHTaM BHIOHpa-
10Tcsi Hanbosee GJaroNpHATHLIE YYAaCTKH JJs JAajbHEHIIHX HCcJe-
JIOBaHKil H NOCJENYIOUIEro COCTABJEHHS TPOEKTHOro 3ajaaHus. Ha
3TON CTaAuH NPOEKTHPOBAHHS HHXKeHePHO-TeoJornueckoe 06OCHO-
BaHHe Jdercsa Ha OCHOBe H3YUYeHHS HMEIOUIHXCH apXHBHBIX MaTepH-
aJI0B H JINTEPATYPHBIX HCTOYHHKOB.

Huxenepno-reosoruyeckie HCCJACA0BAHUS HA CTAAHH TIPOEKT-
HOrO 3ajlanus BBINOJHSIOTCA B Npeienax BbOpaHHbBIX YUacTKOB ¢
Leapio paspaborkn HanboJee PauHOHAJNbHOR TeXHOJOTHH TPOH3BOI-
CTBa 3eMJSHEIX padoT W pemeHusi Apyrux Bomnpocos. Ocsewienie
HHKEHEePHO-TeOJOTHYeCKHX YCJOBHII MecTa CTPOHTeNIbCTBA Kapbepa
HAH ApPYruX oOBEKTOB H HMX NMpaKTHUecKasi OlLeHKa Ha JaHHOii cra-
JHI H3BICKAHHI JOJKHBI OTJIHYATBCS TAKOM  [OJHOTOI, uTOOB B
panpHeiimeM He GbLT0 HEOOXOAHMOCTH CYUIECTBEHHBIX H3MEHEHHIH M
nepepabOTKH OCHOBHBIX TOJIOKEHHH TPOEKTHOTO 3a/laHMus.

HHKeHepHO-reoNlOTHYECKHE HCCAEJOBAHHA Ha cTaaun paGoyero
NMPOEKTHPOBAHHSA MPOBOASATCH TOJNLKO Ha OKOHUATE/NLHO BLIGOpaHHOI
crpoiinnomanke. OCHOBHOe BHHMaHHe MpH 3TOM oOpallaeTcs Ha
HayueHue (pH3HKO-MeXaHHYECKHX CBOMCTB FPYHTOB € 11€/1bI0 yTOUHE-
HHA PAacyeToB NMPOYHOCTH H YCTOHYHBOCTH TNPOEKTHPYEMBIX COOpY-
JKCHHH, YTOUHEHHS pAacueTOB 10 YCTOHYHBOCTH OTKOCOB, BHIEMOK H
Hacwinei, 60pTOB Kapbepos U T. TI.

leosoropassenounnie paboru. Ilpn uHKenepHo-reo-
JIOTHUECKHX HCCJeJ0BAHHAX Te0J0ropa3Beounbie paboThl SIBASIOTCA
OCHOBHBIM CPeICTBOM pasBelKH W H3YUeHHS I'PYHTOB Ha TpebyeMmylo
raybuny. Tlpoxoaka pacuncTok, kaHas, wyp¢oB, UIaxT, WITOJEH,
KBepliiaros u Gypenue CKBazKHH MO3BOJSAIOT AETAJbHO YCTAHOBHTh
reo/0OrHYecKoe CTPOeHHe HCCJelyeMOil TePPHTOPHH, HajlHuHe IO0J-
3eMHBIX BOJ, 0oToGpaTh 00pasubl TPYHTOB H npobbl BOAB AJs Jabo-
PaTOPHEIX HCCJAENOBAHUI WX CBOMCTB, NPOBECTH M0JieBbie ONBITHO-
nccJae10BaTebekne paboTHl (OTKAuKH, ONHITH Ha CxaTHe IPYHTOB
H 1p.), OPraHn30BaTh CTAIHOHApHBle Habal0deHHS N0 PEXNMy MNOA-
3€MHBIX BOI.

Onsituele pa6orTs. OCHOBHBIMH BHIAMH IOJEBLIX HCMBI-
TaHuii TPYHTOB, NPOBOJHMBEIX NPH HHKEHEPHO-TeOJOTHUECKHX Hece-
JNOBaHNUsX, SIBJAsIOTCS: NpoOHBEIe HATPY3KH B WIypdax M cKpaxKnuax;
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JHHAMHYECKOE H CTaTHYecKoe 30H/IHpPOBaHHe; ONpejejeHHe COnpo-
THBJIEHHS TPYHTOB CJBHTY; ONpeiejqeHHe IJIOTHOCTH H BJ&XKHOCTH
IPYHTOB IPH NOMOUIH PaJHOAKTHBHHIX H3OTONOB.

ITpobuete naépysku. TlpoGuele Harpysku B mypdax HIH CKBa-
KHHAX MO3BOJSIOT O-l;Ip@,IIe.TlﬁTb CONpOTHBJIEHHE [PYHTOB CIKATHIO.
MCI’IHTEHHH NPOBOAATCA HPH NOMOIUHM CHEIHAJBHBIX YCTAHOBOK, Ie-
PeAaOMIHX Yepe3 IITAMIBL HAarpysku Ha rpyntbl. HMcenbiTanue rpys-
TOB INTamMnaMu Haubosee jpoctoBepHo. B coorerctBun ¢ T'OCT
12374—77 «I'pynTsl. MeTOABl [0JIEBOTO HCHBITAHHS CTATHYECKHMH
Harpy8kaMmu» CTaHZapTHEIMH TPH HCOBITAHHAX B Wypdax sBJASIOTCA
wramnel maomansio 5000 em? IlnoTHele nMecKH H IVIMHHCTBIE TPYHTH
TBEPAOH H NMOJYTBEPAOIl KOHCHCTEHIHH PEKOMEHAYETCSA HCMBITHIBATh
mTaMoaMu miomanaeio 2500 cm.

Hasi uenelTauus TPYHTOB - NMPOGHBIMH  HATpPy3KaMH B Iypdax
HMEIOTCS YCTAHOBKH PA3/HYHBIX KOHCTPYKUMIT: miaTGoOpMeHHOTro TH-
na, ¢ BHHTOBLIMH aHKEePHHIMH CBS3fiIMH, C YIIOPOM B CTEHKH mypda.
HcnpiTanusi rpyHToB mpoGHBIMH HAarpyskaMu Ha ray6unax Gogee
3 M mpoBoAsTca B ckBaKuHax. Jaf rayOGHHHBIX HCOBITAaHHH HMe-
JOTCSl YCTAHOBKH PasjIHYHBIX KOHCTPYKUHMIl: ¢ HarpyKaemoii nojasec-
HOl naTdopMoil, ¢ aHKepHBIMH CBasiMH U AP.

Hunamuueckoe u craruueckoe zonduposanue. B OGauxaiimmne
TOABl HHYKEHEepPHO-Te0/OTHUECKHe HCCAeI0BAHHSA IS NPOEKTHPOBA-
HHA ¥ CTPOHTEJLCTBA PA3JHYHBIX COOPYIKeHHH B OCHOBHOM OyaeT
NPOBOAMTLCS METOLOM 30HAHpOBaHus (cMm. § 23 u 24).

Onpedeaenus conporueaenus epyntos cdsuey. Uenwitanus rpys-
TOB Ha CABHI NPOBOJATCA B CKBAaXHHAX C NOMOWILIO JIONACTHHIX
yCeTaHOBOK. MCmBITaHHsl HAa CABHT JIOMACTHBIMH NpHGOpaMH MO3BO-
JAIOT ONpelesiTh: COMPOTHB/IECHHE CABHTY; CTPYKTYPHYIO NPOYHOCTH
HJIH YYBCTBHTEJLHOCTh; Moayab nedopmauny. CyllHOCTb JomacTt-
HBEIX HCIBITaHHII COCTOMT B TOM, UTO B I'PYHT NOTPYKAlOT JIONACTHOH
npu6op (HHade 3TOT mnPHOOP HA3BIBAETCS KPHLILYATKOH) H MOBO-
potoM npuGopa BOKPYT OCH ONPee/siioT MaKCHMaJbHbIH KPyTALLN
MOMEHT, XapaKTePH3VIOMNi COMPOTHBJEHHE TPYHTOB CHABHTY.

ITo okoHYaHHH HCMBITAHHA, He H3BJeKas npubopa, NpOH3BOAAT
NATh-IIECTh TMOJHBIX 000POTOB KPBIIBYATKH H (GHKCHPYIOT 3HAYEHH:
KPYTSILEr0 MOMEHTa, COOTBETCTBYIOLLEro NPOYHOCTH TPYHTa B Ha-
PVIIEHHOM COCTOSIHHH, YTO JAdeT BO3MOXKHOCTb OMpPEeIeJHTh CTPYK-
TYPHYIO IPOYHOCTb, HJIH «YYyBCTBHTEILHOCTb®», (; INIHHHCTOrO BOJO-
HACHILIEHHOTO TPYHTA MO BHIPAMKEHHIO

.

o Tz ]
rjie T; — CONMPOTHBJAEHHE CABHIY TpPYHTa HeHapyILIeHHOH CTPYK-
TYpHI; Tz — CONPOTHBJEHHE C/ABHTY IDYHTa, MEPEeMATOr0 JIOMaCTAMH.
UyBCTBUTEILHOCTL XAPAKTEPH3YET NPOYHOCTb CTPYKTYPH IPYH-
Ta. [To cTemeHH UYBCTBHTEJNLHOCTH [VIMHMCTBIE TPYHTH MOApasiens-
I0TCH Ha MajaouyBCTBHTeNbHBE (Gr<4), uyBcTBHTEqbHBE (4<Gr<

<8) u cBepxuyBcTBHTE/bHEE (Gr>8).
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Hccaedosanus ceolicte epyntos npeccuomerpom. IlepcnexTHBen
MeTOL 0GXKaTHsi IPYHTOB B CKBaXKuHe, He TpPeOyloulnil HUKaKHX
AHKEPHBIX YCTPOHCTB, DTO OCYIIECTBJSEICH C MOMOLIbIO nNpubopa,
COCTOSIIIET0 H3 Tpex Kamep — npeccuomerpa. Bece Tpu xameph
cAeNaHbl H3 PEe3HHOBHIX 37TaCTHYHBIX MAHIKET, HAjJeThiX Ha CTaJbHBIE
pacnopHsle BTyJKH. MakcHManbHOe JaBieHHe B paboueii - kamepe
pocturaer 0,7 MIla. McnbTaeus MOXHO TNIPOBOAHTL Ha TIiyOHHAX
ga 15 m. ,

Mcenenosanus rpyHTOB BeAyT B 3apaHee NpoGypeHHOH CKBa-
JHHe, B KOTOPYIO ONYyCKAalOT NPECCHOMEeTp ¢ HOC/AeAylolleH Hakayg-
KOl B Pe3snHOBBbIE KaMepbl BOIBI, KOTOpDble M, NepPefalpT. AaBjeHHe
(Harpysky) Ha rpyHTH cTenox ckaxus. [lo. pesyanaTaM HCIBITA-
HHSI ONpeiedaioT MOAY/b AedOopMalny IPyHTa.

Onpedeaenue nAOTHOCTU U BAAKHCHOCTU 2PYHTOB C nomougo:o pa-
duoaxrusnolx usoronos. IIOTHOCTL M BJAMKHOCTb SIBJSIIOTCS BaX-
HBIMH XapakTepHCTHKaMH TIPYHTOB. 3Has IpaHyjoMeTpHuecKHH co-
CTaB H ONPeleJHB MJIOTHOCTb M BJIAXKHOCTh = TPYHTOB B YCJOBHAX
eCTeCTBeHHOr0 3aJeraHHsi, MOXKHO pellaTh BCe BONPOCH, BO3HHKAO-
LiHe NPH TPOeKTHPOBAHHH H CTPOHTEJNLCTBE KaphepoB, ()yHIaMeH-
TOB 3aanuit n coopymxennit III u IV kaaccos. ITo CHull 11—15—74
1O rpaHy/J]OMeTPHYeCKOMY COCTAaBY H MJIOTHOCTH KPYNHO0G./0MOY-
HBIX H NecYaHnblX TPYHTOB YCTaHABJHBAIOTCA BCE PacueTHble Xapak-
TePHCTHKH: YTOJ BHYTPEHHEro TPeHHs, ClelieHHe H MOIYJb JAe-
dopMalHH; TO Ke OTMedaeTrcst AJAs TJIHHHCTHIX TPYHTOB, HO NpH
BJIaKHOCTH TPDYHTOB Ha IPaHHIle pacKaThHIBAHHS B NPOBOJOKY (4TO
Takke JIeTKO OTpefensieTcss Ha o6pasnax HapyUIeHHOH CTPYKTYpHI). -

CaepoBaTelbHO, BO MHOTHX CJAy4YafAX HHMKEHEPHO-TeoJorHuecKHe
HCCJEJOBaHHA MOKHO CBECTH TOJIbKO K ONpejejeHHI0 HX IpaHy.o-
METPHYECKOro COCTaBa H NPeNesOB MJACTHYHOCTH, YTO JErko 0OcCys:
LiecTBaseTCs Ha oOpaslax HapylLIeHHOH CTPYKTYPH, a TakKke IWIOT-
HOCTH H BJaXHOCTH I'PDYHTOB B HX NPHPOJHOM COCTOSHHH.

Ina onmpeneneHuss MJIOTHOCTH HCHOJAb3YETCS NPOILECC paccesHusd
TaMMa-H3JyueHHS Ha 3JIeKTPOHAX cpeidl, B pe3y/]bTaTe 4ero MNpo-
HCXOIHT YacTHUHAsd MOTeps 9JHEpPrHH raMMma-jaydeil H MeHseTcsi
Hanpas/enune ux aBuxKeHus. Kosapduuuent ocmabieHusi ramMma-us-
JIy4eHHsl TPONIOPIHOHAMEH MJIOTHOCTH CPejbl, Uepe3 KOTOPYI0 MPOoXo-
JNT H3JY4YeHHe, YTO JaeT BO3MOXKHOCTh HCIOJbL30BATh 3TOT BHJI H3-
JyueHHsl AJs ONpedeNeHHs TIOTHOCTH TIpyHTOB. Paccensaiouiue
CBOiICTBA PHIXJBIX TPYHTOB 10 OTHOILIEHHIO K raMMa-H3/JV4YeHHI0 3a-
BHCAT TOJIBKO OT HX IVIOTHOCTH; XHMHYECKHii cOCTap TPYHTOB IDH
3TOM He OKa3bIBaeT HHKAKOro BJAHSAHHS. McKOMY0 BeIHUHHY IAOT-
HOCTH HAXOASiT N0 KaJHOPOBOUHOMY rpadHKy, COCTABJAEMOMY M4
NaHHOTO TUTOTHOMEpA, W 3TaJOHY TPYHTa, IWIOTHOCTH KOTOPOrO H3-
BecTHa. XapakTep rpadHKa He 3aBHCHT OT MHHEPaJbHOTO H IpaHy-
JOMETPHUECKOr0 COCTaBa TIPYHTOB, HX BJIaXKHOCTH H TPOYHX
CBOMCTB, a 3aBUCHT TOJBKO OT HX TIJIOTHOCTH.

Ilnsi onpenesieHHs eCTECTBEHHOA BJIAXKHOCTH TPYHTOB HCMOJb3Y-
eTcs HeliTpoHHOe HajayueHue. HefiTpoHH npH H3JIy4YeHHH, 06Janano-
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ulHe BBICOKOH KHHETHYeCKOii 3Heprueil, He umes 3apsaa, CBOGOAHO
IPOHHKAIOT Yyepe3 3JEeKTPOHHYH 000/I04KY aTOMa H CTaJKHBAlOTCH
¢ ero sapom. [lepenapas siapy uacTh cBOeil KHHETHUYECKOI 3HEpPTrHH,
HEHTPOHBI MOCTENEHHO TEePSIOT CKOPOCTh H B KOHILE mpoliecca OHA
CTAHOBHTCA PaBHOIl CKOPOCTH TEIJIOBOrO ABHIXKEHHS, KOTOpPOE MpH-
Cyliie aTomMaMm BCeX 3/EMeHTOB. 3aMelJ/ieHHble HeHTPOHbl TO3ITOMY
Ha3bIBAIOTCS TenA08oimu. Jlonst sHepruu, TepseMoil HellTpoHoM npH
coyaapeHnn ¢ aapoM aTtoma, 3aBHCHT OT COOTHOIUIEHHS Macce Anpa
i Heiitpona. Ecam Macca sapa HaMHOro npeBHILAeT Maccy Heii-
TPOHa, M0/l TepsAeMOil HeHTPOHOM 3HEpPrHH NPH COyJapeHHH HeBe-
JIHKa M NOCJeAHHH npeBpallaeTcs B TEIJVIOBOH JIHIUIbL B pe3y/ibTarte
Goabiioro yucsaa coymapenuii. Ecin e maccnl sigpa U HeHTpoHa
NPHMEPHO PaBHBl, TO HEHTPOH NPH COyJdapeHHH TepsieT B CpeaHeM
IIOJIOBHHY CBOeil SHepPruu, u IpeBpallleHHe WX B TeIJIOBHIE IPOHC-
XOJAHT OYeHb OblcTpo. [PYHTHI COCTOAT H3 MHHEPAJOB, HMEIOUIHX B
CBOEM COCTaBe 3/JeMEHTHl, fpa KOTOPLIX BO MHOTO pas MpPeBOCXO-
AAT Mmaccy HedTpoHa. Tosbko Macca siApa BOJOpPOAA MPHMEPHO
paBHa Mmacce HedTpoHa (cooreercteeHHo 1,00812 u 1,00891). ITos-
TOMY 3aMenqsiioulasi cnoco6HOCTb BOJABL, Bcerga HMeueiics B
rPYHTax, B COTHH pa3 INPEBOCXOJAHT 3aMe[JSIOUYI0 CnocoGHOCTh
JAPYTHX JIEMEHTOB, BXOASAIIHX B COCTaB rpyHToB. B cBOIO ouepenn
3aMejlyieHHe OBICTPHIX HEHTPOHOB TPOHCXOAHT TEM HHTEHCHBHee,
YeM BBHIILIE BIaXHOCTh lcejaeayeMoro rpyHra. Peayaeratel onpeje-
JIeHHSl BJIA)KHOCTH TPYHTOB HEHTPOHHBIM METOLOM He 3aBHCHAT OT
TeMnepaTypbl H CTelNeHH MHHEPaJH3allMH BOABLI, OT (a3oBoro co-
" CTOSIHHS BOAB (MKHAKas, TBepjad, mapoobpa3Has), OT MHHEpalb-
HOTO, TPAaHYJOMETPHYECKOr0 M XHMHYECKOro COCTaBa IPYHTOB.

Ilns ompeaesneHnsi eCTECTBEHHOH BJAXHOCTH TPYHTOB CKOHCTPY-
HPOBAHEl NPHOOPH B BHIE THJbL3, B KOTOPBIX MOHTHPYIOTCH HCTOY-
HHKH OBICTPBLIX HEHTPOHOB (cMech HOJIOHHA € GepmjaneM HJIH pa-
ausi ¢ GepuyaineM) M CYeTYHK MeJJIEHHBIX (TemJNOBHIX) HeHTpPOHOB.
I'nib3y ¢ AaTYHKOM H CYETYHKOM NOMEILAIOT B CTaJbHYI0 TpyoOy,
KOTOPYIO IJIOTHO BAABJHBAKOT B Hccaeayemslii rpynt. [locae noay-
9acOBOTO MOTPYyKEHHA B TPYHT BJAaroMep H3BJeKaiOT H3 CKBaXKHHEL
H, HCIOJAL3ysl ChOelnHadbHble rpadHki, onpeieNsioT coaepikKaHue B
TPYHTE BJarid B MPOLEHTaX.

I'naBa 8

OMNOJI3HH U JAPYTHE BHJAbl JE®OPMALLMH
OTKOCOB

§ 28. OGwue ceeieHHs 0 Ae)OPMALHH OTKOCOB

B kapbepax HaGmwogaiorcs pasanunble mno ¢opme u Macwrabam
Aedopmaii OTKOCOB OTAEJNLHbIX pabodux ycrymos n GoproB, a
TaKikKe OTKOCOB OTBaJIOB, YTO HapyllaeT HOPMAaJbHYIO AEATENbHOCTh
ropHoro npeanpusatus. Jas npeforspaileHHs gedopmainuii 0TKOCOB
OCYLLECTBJISIIOTCA BCEBO3MOXKHBIe MPOMUIAKTHUECKIE MEpONpHATHA.
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Ilenecoobpasnocts 1 IQ@HEKTHBHOCTL NOCJAEAHHX BCEUENO 3aBHCHT
OT TOT0, HACKOJIBLKO NMPaBHIbHO NPEAYCMOTPEHbl BO3MOKHBEE jedop-
Mauun pabouyHx H OTBAJILHBIX OTKOCOB H BLISICHEHBl NPHUHHBl HX
BO3HHKHOBeHHs. IIpH BeaeHuH TOPHBIX PabOT OTKPHITHIM CHOCOGOM
ocobeHHO HeoOXOAHMO co0J1104aTh OOGLIEH3BECTHBIH NPHHIHII — Je-
ileBje H npolle NpeaynpeinTb Te HIH APyrHe NpoLecchbl il SIBJICHHS,
BBHI3BIBAIOIHE JleOpMallHH OTKOCOB, 4YeM OGOPOThCS ¢ HX NOCAEACT-
BHSAMH.

Ha6mopawuineca B Kapbepax gedopMalin noapaspensiorcs
Ha C/elylouie BHABL ONOJ3HH, 00BaJjbl, OCHINH, CNOJ3aHHE HABHCH
OTKOCA3, CKOJIbJKeHHe OTKOCd, Pa3MblB OTKOCa, OmJabiBaHue, cyddo-
3usi, BeimHpaHue rpynrta. HanGosee pacnpocTpaHeHHBIM BHAOM Je-
(opMalH HCKYCCTBEHHBIX OTKOCOB H €CTECTBEHHBIX CKJIOHOB SBJIS-
10TCS ONOJZHH.

§ 29. Onoa3uu

OnonsHu— IBHIKEHHe Macc TOPHBIX NOPOJ BHH3 MO €CTECTBEH-
HOMY CKJOHY HJH HCKYCCTBEHHOMY OTKOCY TMOA AeiicTBHEM CHJIEL
TAJKECTH IO ACHO Bhipa)KeHHOH NOBEPXHOCTH CKOJbXXEHHs, CBA3aH-
HOE BO MHOTHX CJydasiX ¢ JAedTeJbHOCTBIO TOBEPXHOCTHBIX H IOJ-
seMHbIX BoA. OnonsHu upesBbluaiiHo pacnpocTpaneHbl B NPHPOLE H
HEPeAKO MPOABJISAIOTCH B TPaHIHO3HBIX MacuiTabax.

Onosnsnn B Kapbepax BO3HHKAIOT MOJ BJAHSIHHEM Kak 06UIHX
(haKToOpoB, TAK M TFOPHOTEXHHYECKHX: IIPH HECOOTBETCTBHU MeXKAY
BHICOTOIH paboyHX YCTYNOB B Kapbepe H HX KPYTH3HOH HJH yria
pabouero Gopra H (H3HKO-MeXaHHUECKHMH CBOHCTBaMH MOPOL,
cJIaraoluX yCTynbl, OTKOCH gedopmupylores. B kapeepax omoasuu
1acTO NPOABJAIOTCA HA OTKOCAX BHYTPEHHHX OTBaJiOB, €CJH yroJ
OTKOCa NPH AaHHOH BHICOTE OTBAJbHBIX Macc IpeBHILIAeT KPHTHYE-
CKHI.

Ontuma/ibible 3HAUeHHS BHICOTHI YCTYNOB B Kapbepax onpeje-
JSIOTCH NPHMEHsIeMBIMH 3eMJepOHHbBIMH MeXaHH3MaMH, a YIibl OT-
KOCOB — pacyeTaMH, B OCHOBY KOTOPHIX KJaayTcs NoKasareld (H-
3WKO-MeXaHHYecKHX CBOHCTB paspafateiBaeMEX mnopoi. Cienyer
TOJbKO YYHTHIBaTh H3MEHAEMOCTb IMOKasaTejeldl CBOHCTB TOPOA BO
BpPeMeHH TI0J BJAHAHHEM pa3JIHYHBIX OpHYHH. B ocHOBYy pacueros
Kaajyrea HanboJsiee HH3KHe 3HAUEHHA YIVIOB BHYTPEHHEro TPEHHS H
cuenJyieHust 1 HauboJiee BHICOKHe 3HauyeHHs 0OBMHOIO Beca, KOTOphIE
ABJSIIOTCH OCHOBHBIMH NapaMeTpPaMH TIIpH pacuere yCTOHYHBOCTH
OTKOCOB B Kaphbepax. ,

ITpoueccrl, BH3HBalOIIME ONOJN3HH, 00YCIOBJIHBAIOTCA  COYETa-
HHEM eCcTeCTBEeHHHEIX H YacTO HCKYCCTBEHHBIX (aKTOpOB, Hapyllad-
LIHX YCJIOBHSI YCTOHYHBOCTH TOPHBIX NOPOJ, CJaralpuiHX eCTeCTBeH-
HBIIT CKJIOH MJH HCKyCCTBeHHbI oTKoc. OCHOBHLIMH H3 HHX SBJIS-
10TCA: reoMop(oJIOTHA CKJOHa (BEICOTA, KpyTH3HA, (opMma); reo-
JIOTHYECKOE CTPOEHHe CKJOHA (IHTOJIOTHUYECKHil cocTaB nmopoa, ¢op-
MB H YCJOBHH 3ajieraHHsi IIJIACTOB, TEeKTOHHYECKHe OcoGeHHoCTH
CKJIOHA); CBOIICTBA MOPOJ, CJaralolllux CKJOH; THAPOreoJorHyeckKHe
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YCJO0BHsl CK/IOHA, OOYCJAOB/IHBAIOUIHE BO3MOMKHOCTL NPOABJICHHSA
FHAPOAHHAMHYECKOTO M IHAPOCTATHYECKOTO AAB/IEHHS Ha NOPOJABI:
HHTEHCHUBHOCTb paBMHBaIOUJ.Eﬁ AesATC/IbHOCTH IOBEPXHOCTHBIX BOJJ
(peuHbIX, 0O3ePHBIX, MOPCKHX); HHTEHCHBHOCTb MpPOLECCOB BHIBETPH-
BaHusl, CHHKAKUHX HEJOCTHOCTL H NPOYHOCTL TOPHBIX NOPOA, HX
HamesbyeHne, oOpasoBaHHe TpeLLHH; YBeJHYeHHe Beca INOPOA TNpH
HX yB/axHEHHH OCaJKaMH HJH MPH HCKYCCTBEHHOM IIOJIHBE; MOA-
peska CKJIOHA IPH CTPOHTE/LCTBE AOPOT, KaHAJIOB; OTChIMKA BOAH3H
CK/IOHA OTBAJIOB TOPHBIX MOPOJA, IIJIAKOB, HACHIIEH, CTPOHTEILCTBO
Apyrux 00bEeKTOB, HApylIalOLHX CTATHUECKOE COCTOsIHHE CKJIOHOB;
MHHAMHYeCKHe BO3AelCcTBHsA (3eMJeTPACeHHs OT ABHMKYLLHXCH BOJH-
3H CK/IOHA NoesjoB, paboraiomux MOOJAH30CTH MEXaHH3MOB, yaaphbl
BOJIH, B3PbIBHBE BO3/EHCTBHS NpPH BEJEHHH TOpHBIX padoT); NaaHH-
poBOYHBIe paGOThl, YBEJHUHBAIOLUIHE KPYTH3HY CKJIOHA.

Onos3anuio nojBepKeHnl CKJIOHBI, CI0XKeHHble YepeayILIHMHCH
BOJOYNOPHBIMH [VIHHHCTBIMH H BOZOHOCHBIMH CJ0SIMH JIHOO TOJBKO
FHHHCTHIMK mopoaamu. Onossanne obGJeryaercs, ecju CJOH 3a-
JIeraloT ¢ HakJOHOM B CTOPOHY CKJIOHAa HJIH B 3TOM 2Ke HalpasJe-
HHH nepeceuenbl TpewuHamu, OnonsHeBble gedopMalii CKIOHOB,
CJIOXKEHHBIX TIJIHHHCTHIMH NOpPOJaMH, HEPeJKO BO3HHKAIOT CHOYCTSH
HECKOJIbKO AecATHJETHi nocje ycTpoiictea BbieMKkH. [locienuee
06BACHAETCS TE€M, YTO B TJIHHHCTBIX MOPOAAX CONPOTHBJIEHHE CABHIY
06yC/IOBJIHBAaeTCA TJIaBHEIM 06pa3soM CLEMJIeHHeM, KOTOpoe ¢ Teye-
HHEM BPeMeHH NOJ AEHCTBHEM MOCTOSHHOH HATPY3KH YMEHbLIAETCH:
9TO CBSI3aHO C MpPOIECCAMH pPeJaKCaluH, BHAHMBIM  TNPOsIBJEHHEM
yero IBJASETCSl MoJA3ydecTb riuH. JIJHTenbHOe CYlIeCTBOBAHHE MO-
POI Ha CKJOHAX B TeX HJIH HHBIX YCJOBHAX fIBJAsSETCA BecbMa 6Jaro-
NPHATHHIM (AKTOPOM /LIS NPOABJIEHHA MPOLECCOB MOJ3YYECTH H
NoJ BJHSHHEM CPaBHHTEIbHO HeGOJbINHX Hampsikenuil. CnegoBa-
TeJLHO, ONOJ3aHHe HA CKJAOHAX, CJ0KEHHBIX depeayloUHMHCSH Iec-
YaHO-TJIMHHCTBIMH WJIH YHCTO TJHHHCTHIMH TIOPOAAaMH, OObBACHSETCs
‘TeM; YTO I[VIMHHCTBIM [I0pOfaM B HauOoJblIeH CTemeHH IpHcylle
CBOIICTBO NOJI3y4ecTH, T. €. B HHX NPOSB/IAIOTCA HempepLIBHHE Ma-
CTHUHBIE JedopMaluu (TekyyecTb) IPH HEH3MEHHOH Harpyske. -

HHTEeHCHBHOCTb TNOA3yYeCTH (TeUeHHs) TJIHHHCTHIX MOPOA 3aBH-
CHT He TOJ/IbKO OT J[AdaBJjeHHdA, HO H OT [tlHBHKO-XHMH‘-IECKHX H
XHMHYECKUX MPOLECCOB, KOTOPble CHHMKAaIOT BHYTPERHHHE CTPYKTyp-
Hble CBfI3H B 10pPOJAax, a TeM camMbIM M HX NpodHocTh. [locaennss B
PJIMHHCTHIX MOPOAAax CyIIeCTBEHHO YMEHbIIaeTcs B pe3ysbTaTe Ie-
PEeMEHHOr0 YBIaKHEHHsI W BbICHIXaHHs, 3aMep3aHHs H OTTAaHBaHHSA,
HarpepaHuss H OXJaxKJeHHA, a TakK¥Ke B pe3yabTaTe IJIUTEJNbLHOTO
BO3/efiCTBHA MaJOMHHEpalH30BaHHLIX BoA. B KoHeuHOM HTOre cuen-
JIEHHe TVHHHCTBIX NOpPOA YMEeHbIIAeTCH H CO3H4aTCA Haubogee
GJaronpHATHbE BO3MOKHOCTH AJsl NMPOSIBJCHHS MNJACTHYECKHX Je-
dopmanuii B rAHHCTEX nopoaax. ITocKoMbKy Ha eCTeCTBEHHBIX HJIH
HCKYCCTBeHHBIX CKJOHAZX HMEET MeCTO mepenaj AaBjeHHs, TO CBOMH-
CTBO MOJISyYeCTH TJIHHICTBIX MOPOJ MPOSIBJASETCS B MOJHOH Mepe.

B npupoansix yciaosusx sce npHYHHBL B (AKTOPbI, cnoco6CTBYIO-
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mue 06pasoBarrmo Ha CKJ/IOHaX ONOJ3HEBBIX IPOLECCOB, NPOABJIA-
I0TCH B pPas/iHYHOM COYETAHHH H TeCHOM B3aHMO/EHCTBHH. HOSTOMY
IIpH  HHMKEHEPHO-Ie0JIOrHYeCKHX HCCIeJOBAHHAX OIOJISHEBBHIX CKJ0-
40B, a TakKiKe NpH BeJeHHH BCKPBIIIHBIX H 3KCINTYyaTallHOHHBIX pa-
60T B Kapbepax Oovibllioe 3HAYEeHHE HMEeT BhIfAIBJIEHHE IVlaBHeiluero

dpakropa, A1 yCTpaHeHHS] KOTOPOrO CJeAyeT 3aTeM MPOBOAHTDL IIpo-
THBOOMOJI3HEBLIC MEPONPHATHA.

B xkapwepax onouasauuio u pooGule fedopmauuy 6GOPTOB H yCTY-
OB CnocoBCTBYIOT TaKkzKe c/eaylolilne GakTOpbl: HEA0CTATOYHOCTD
JIpeHNPOBAaHUSI HAAyroJbHbIX (HaJAPyAHBIX) W MOAYTOJBHBIX BOJO-
HOCHBIX TOPH30HTOB; KPYThle YTJIbl OTKOCOB Pafo4HX YCTYNOB H OT-
BAJIOB M/H H3JHLIHAS HX BbICOTAa, OTCYTCTBHE, HEJOCTATOYHOCTH
HJIH HeNpaBH/bHOE OCYLIECTBJIEHHE MEpPONpHATHH 0O OTBOLY IO-
BEPXHOCTHBIX BOJ, C IIOLIAJAH TOJS KaPbepa M C IMOBEPXHOCTH OT-
BaJIOB; BJHSHHE ABHAKYLIHXCS H BHOPHPVIOUIHX MeXaHH3MOB il
B3pBHIBHBIX paboT; HempaBWwIbHOe BeleHHe TOPHBIX paboT; OTCyTCT-

BHE WJIH HEJOCTATOYHOCTb JAPEHAXKHBIX MEpPONPHUATHI B OCHOBAHHU
OTBAJIOB.

B naubonbmedi creneHn aedopmauuyu pabouynx yCTYNOB H BHYT-
PEeHHHX OTBaJIOB, INIaBHBIM 00pa3oM OMNOJ3HH, NPOSIBJAAIOTCA Ha yr-
Jiepaspesax, Tak Kak MOKPHIBAIOLHE Yrojb NOPOABI NPeACTaBJeHbI
necyaHo-rIHHHCTEIME 00pa3oBaHHAMH, CONPOTHBJIEHHE CABHTY KO-
TOPLIX OTHOCHTE/JIbHO HE3HAUHTEbHOE, K TOMY e TpeHHe H Clen-
JieHHe B MOJOGHBIX MOPOJAX MOMKET O4YeHb OLICTPO YMEHBIIATHCSH
10J BNHAHHEM YBJaiKHeHHS H BuiBeTpHBaHus. @PopMbl onoasuell

Ha YrojbHBIX Kapbepax, MacmTabbl HX NPOABJIEHHS H HHTEHCHB-
HOCTh caMble pasHooOpasHble.

Mepn 60pb6H ¢ onoasuamu. [lpnm mposesenun mpo-
THBOOTIO/I3HEBLIX MEPONPHATHH B MepBYI0 oOuepeAb HeOOXOAHMO
JIpeHHPOBATL BO/JOHOCHBIE MOPOALI B KPOBJIE€ YrOJbHOrO (pyAHOro)
miacta U CHH3HTb HamopHble YPOBHH B MOAYTOJNbHBIX (NOAPYAHBIX)
BOJOHOCHBIX TOPH3OHTAX /0 NMOYBLI yroJLHOTO MuacTa. JlpeHakHble
MeponpHATHS HeobOX0JHMO OCYIIECTBJATHL C ONepexXeHHeM 1o (poH-
TY BCKPHILHBIX paboT He MeHee yeM Ha 6 MecsilleB C I@Jbi0 JOCTH-
JKeHHs MaKCcHMaJbHOTO 00e3BOKHBAaHHA TOPOA, c¢1aGo OTAAaOLIHX
BOJAY (cymeceii, CyrIMHKOB H HEKOTOPHIX TJIHH),

OTBOJ NOBEPXHOCTHHIX BOJ TakiKe fABJAAETCH OAHONi H3 mepBo-
OYepeJIHbIX 3a/ay NpH BeleHHH paboT OTKPHITHIM cnocoGom. Buasl

JpeHaXKHBIX MEepONpPHATHH M MeToAHKa HX NpoBeieHHs TNOAPOGHO
H3J03KeHH B raase 10.

INpegensuyio BHICOTY BCKPHILUHLIX H OTBAJbHBIX YCTYNOB H mpe-
menbHBIE YIJIBI OTKOCOB Cl€AyeT YCTAHABIHBATL C Y4ETOM TeOJIOrH-
YecKOro CTPOeHHsI MEeCTOPOXKIeHH: (XapakTep HaIacTOBaHHUs, Ha-
KJOH IJIACTOB, COCTaB HX, CJOMKEeHHe, TEeKCTypHble OCOGeHHOCTH
u np.). Tlpu 3TOM CcaeayeT AeTajbHO H3YYHThb (PH3HKO-MeXaHHYe-
CKHe CBOMCTBA MOPOJA , CJAralIHX CKJAOHBI, BKAOYAA H HeOGojbuINe
MO MOIHOCTH npomiacTkH. Heo6xoaumo TakikKe YYHTHIBATH Xapak-
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Tep paboThl NMPHMEHAEMBIX MEX4HH3MOB H HX pabouee MOJOMKEHHE
OTHOCHTE/JIbHO GPOBOK OTKOCOB.

B HEKOTOPBIX CAy4YasiX 10J/1e3H0 OCTaBJ/ATL B OCHOBAHHH CKJIOHOB
Ha KazKI10M YyCTyIe KOHTP(]JO[)Cb[ H UEJHKH YIJis. 310 onpasaano
ceb1 Ha HEKOTOPLIX YroJbHBIX Kapbepax Ypaja, rie CcMelleHHe
II0OPOJ MOAYTOJbHOH TOJAULH NPOHCXOAHT TAK MeJIEHHO, YTO NpH
Haaexamiei OpraHusanuu paGOT nocJjeanue olnepexaJn JABHAeHHE
onoa3alouux macc. B Caydae, Korja Ha OTJAeJIbHbIX y4dCTKax OloJ-
3HH 3aTpyAnsiin paboty, Aas GophObl ¢ HAMM INPHMEHSICH Lia-
raloui 9KCKaBaTop, KOTOPbIH OBl ycTaHOB/JeH Ha onojsarouleii
Macce H MEepPeHOoCHJI MOPO/LlI U3 30Hb ON0J34aHHA 06paTHO Ha CKIOH.
[Mopo6usiit cnoco6 GopLOL ¢ OMOA3HAMH CYry60 JOKAJbHbLIH H He
Becerjla 3¢p¢exkTHBeH, TaKk Kak B OOJbIIHHCTBE CJAYUdeB yBeaHUeHHE
Beca CHoJi3arollHX Macc BJeueT 3a cOO0H aKTHBAIHIO ONOJI3HEBBIX
NIPOLLECCOB.

OcHoBHBbie  MeponpHsATHA, o0ecnedHBAIOUIHE  YCTOHYHBOCTH
BCKPHIIIHBIX YCTYNOB HAa Kaphepax, CBOAATCH K CJaedylolleMy:

1) HagyrosbHEIE BOJOHOCHBIE TOPH3OHTBLI JOJIKHBI ObITL OCylIe-
HBl TOJIHOCTBIO, @ HamoOphl MOA3EMHBIX BOJ B TMOAYTOJBHEIX MeCKax
CHHXKEHB 0 IOYBHI HJH (emle Jyyme) Ha 1—2 M HHIKe YroJibHOTO:
njiacra;

2) Ha TePPHTOPHH KapbepoB He cJeAyeT AONMyCKaTh 3acTanBa-
HHS NOBEPXHOCTHBIX BOJ;

3) OTKOCHI BCKPBIIIHBIX' YCTYNOB H HX BLICOTA AOJ2KHBI Ompeje-
JATBCA pacyeTaMH C Yy4Ye€TOM TI€O0JIOTHYECKOro CTPOEHHA YCTyna H
$u3NKO-MeXaHHYeCKHX CBOHCTB NIOPOJ, C/1araloliHX JaHHbLIi OTKOC.
Ilpu pacuerax ycTOHYHBOCTH OTKOCOB OCODOe BHHMAaHHe CJleLyeT
VAEJATh KOHTAKTHBIM 30HAM, CJI0MXKEeHHBIM IOPOAAMH C PA3JIHYHBIMH
(u3HKO-MeXaHHYeCKHMH CBOHCTBAMM (TJIMHBI, [ECKH, CYNecH H Cy-
TVIHHKH) .

B 3akmiouenne caeayer elle pas noauyepKHYTb, YTO OCHOBHBIM
CpeACTBOM OOPHLOBI C OMOJ3HAMH ABJAETCS HX NpPeIynperxjieHHe.
Bope6a ¢ yxe BO3HHKIIHMH ONOJ3HAMH B YCJOBHAX BeJeHHs paGor
OTKPHITHIM CHOCOO0M NPH TNMOCTOAHHOM TNepeMelleHHH BhIEMOYHBIX
60opTOB, ABHMKEeHWH BOJH3H OMNOJ3aKOIINX Macc [0e3/10B, 3KCKaBaTo-
POB H APYTHX MeXaHH3MOB fABJsgeTca Gojee CI0XKHOH 3agadei, Tpe-
GYIOLLLEﬁ 3HAYHTEJIbHBIX CPCACTB H 34TPAT BPEMEHH.

Meponpustusi no 6opbbe ¢ AedopMalHIMH OTBAJOB OTIAHYAIOTCS
OT MeponpHATHI, paspaboTaHHHIX MJsi OTKOCOB C HapyLIeHHOH
crpykrypoil. [naBHeiilinm TpefoBaHHeM, NPeNbABJAEMBIM K 3THM
MEpONpHsITHAM, sIBJSIeTCS JelIeBH3Ha H NPOCTOTa HX OCYLLeCTBJIE-
Hus. BuiGop cnoco6a Gopebunl ¢ AeGopMalHsAMH OTBAJ@B HOJKEH
OCYLIECTBJSITHCH B COOTBETCTBHH C HX CTPOCHHEM H C YYeTOM IpH-
YHH, BBI3BIBAIOLIHX Je(opMalHIo,

Bricora 0TBajs0B BCKPHIIHHWX TOPOL OrPaHHYHBAETCS B 3dBH-
CHMOCTH OT BHJAa NOpOA, KJIHMATHYECKHX YC.WOBHﬁ, Beca MexaHH3-
MOB W THna oreajioB. [Ipun BbicoTe OTBajOB, NpeBHIIAOLIEH A0NY-
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CTHMYIO JJ51 AaHHBIX YCJOBHI, OHH JOJIKHBl PACnoJaraTeCs ycTy-
mamu (spycami).

ITpenenbHas KpyTH3HA OTBAJBHOrO OTKOCA A0JKHA ONPEAETAThH-
€l pacyeToM ¢ y4etoM (H3HKO-MeXaHHYeCKHX CBOHCTB OTBAJbHBIX
TI0pPOJ, KOTOphie 0OpasyioTcsi B pe3y/ibTaTe CKJIAJHPOBAHHA TOPOA
BCKPHILIH,

Heo6xonuM 0TBOA NMOBEPXHOCTHBLIX NOXKAEBHIX H TaJbIX BOA ¢
MOBEPXHOCTH OTBAJIOB H YCTYNOB; HEIOMNYCTHM NPHTOK MOBEPXHOCT-
HBIX BOJ K OTBajaM CO CTOPOHBI NPHJEramLHX TePPHTOPHH.

§ 30. Cyddo3uoHHbIE NpOLECCHI

Tlon cyddosueii moHHMaercs BHIHOC ABHAKYILEHCS NOA3EMHOH BOJOI
‘MeJKHX YAacTHIL H3 MOPOJ, CJAAramiliX CKJIOH, 4TO HPHBOAHT K Oce-
JaHHIO MOBEPXHOCTH H AedopMauuH ckjoHa. IToT BHA cyddosuu
Ha3bBaeTcs MexaHHueckoi. Mexannyeckass cyddosnss Moxer npo-
SBHTbCH TOJBKO INPH COOTBETCTBYIOLLEM MEXaHHYecKOoM cocTaBe H
CTPYKType NecKoB H HaJau4uH GOKOBOTrO TrHAPOJAHHAMHYECKOrO AaB-
JIEHHS Ha CKJOHE.

I'napoanHaMuyeckoe AaB/EHNHE MOA3EMHBIX BOJ Hrpaer 3HauH-
TeJbHYI0 PoJib B AedopMalii HCKYCCTBEHHBIX OTKOCOB H €CTEeCTBEH-
HbIX CKJIOHOB.

Tak kak ¢ npubGaHXKeHHeM K MOAOLIBe OTKOCA FHIpPaBJIHYECKHIH
VKJOH Bo3pacraer, To mpouecc cypdo3uH HauHHAeT NPOABIAATLCH
‘B NEpPBYI0 odepelb Y OCHOBAHHA OTKOCOB HJIH CKJOHOB, YTO YBeJH-
YHBAET BO3MOXKHOCTH TPOSAB/EHHS H BO3HHKHOBEHHS ONMOJI3HEH H
JApYrux aedopmaiuii 0TKOCOB.

§ 31. XapakTepHCTHKA APYrUX BHAOB jiehopmMaLHu
OTKOCOB

‘O6BaJbl OTJHYAKTCA OT ONOJ3HeH OHICTPOTOH CMElleHHs IOPOA
H OTCYTCTBHEM $ICHO BLIPAXKeHHOH MOBEPXHOCTH cKoJbXKeHHA. OOBU-
HO OHH CONPOBOXKAAITCA ONPOKHAbBIBAHHEM NOPOJA H HX pasapob-
jgenneM. O6Banwl HabGaomalTcs npH pa3paboTKe KapbepoB MeTO-
faMH THAPOMeXaHH3allHH, a TaK¥Xe TPH Ype3MepHOl BHICOTE HJIH
KPyTH3HE yCTylna, He COOTBETCTBYHOIleil mpoyHocTH pa3pabaTbiBae-
'MEIX TIOPOJL.

Ochinu mnpeiactaBiasioT cobol mepeMelleHHe MO OTKOCY Macc
HeCBs3aHHBbIX TPYHTOB. OHI HAGIIO1AI0TCH HA CKJIOHAX CBEKEHACHI-
NaHubIX OTBAJOB M CYIIECTBEHHOrO 3HAueHnst npn paspaboTke
KapbepoB He HMEIOT.

BoipaBiuBaHHe OTKOCA WIH YacTH ero BeCJeACTBHe IL1a-
CTHYeCKHX JAedopMaluii rpyHTa mnoj AaBJeHHeM BblUIeJexallix
3eMJITHBIX Macc-OTBAIOB 4acTo HabJ101aeTcs MPH OTCHIMKE TOPOJL
Ha TOphAHHCTHIH HAH GOJOTHBIA TPYHT, a Tak:Ke NPH HaJHYHH B OT-
KOce IVIHHHCTBIX NMOPOXA, HAXOASLIHXCA B MJIACTHYHOM HJIH TEKydyeM
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cocrosgHuu, B pesyJabTaTe BblJaBJHBaHHA TPYHTa 0OTBaJibl ocenar
H CMellawTcd, ocobenno IpH CKOINIEHHH BOJBI ¥ HX OCHOBaHHA.

Hapucu obpasyiorest Ha paGounx u oTBajnpHbix oTkocax. Ha
pabounx oTkocax OHM OTMevaloTcss B 3a0osX, 7Ae paboralT pas-
JHUHble MexaHH3Mbl. Tak, pHanpuMep, 3yObsi KOBIIa, NPOXOAA IO-
BEePXHOCTb 32005 N0 KPHBOH, NOAPaGaTLIBAIOT BEPXHIO KPOMKY
yCTyna, B pe3yJbTaTe 4ero co3AaloTcsl HABHCH,

Ha orkocax oTBajbHBIX YCTYIOB HaBHCH oﬁpaaymTCH npu pas-
rPy3Ke BaroHOB M HHOrAa npH paGote OTBAJIbHEIX 3KCKABATOPOB.
Pasmepnl HaBHCell 0coOGeHHO 3HAYHTEJNbHBl MPH OTCHIIKE TJIHHHCTBLIX
MOPOJ; HPH OTCHIIKE PBIXJALIX HecKoB OHH OOblYHO HEBEJHKH.
B JajibHelleM HaBHCH JIEFKO COCKaJb3BIBAKOT 110 OTKOCY.

Ha saBucalonieM otkoce He/b3sl HACTHIATH PEJALCOBbIE MYTH HJK
JAONYCKaTh: NepeJBHKeHHe MEXaHH3MOB, TaK KaK JONOJHHTe/NbHAd
Harpyska MQXKeT BBI3BAThb KaTacTPodHueCKOe ONOJI3aHHe HABHCH.

CkonpXKeHHe OTKOCa HaOJONAeTcsl NPH OTBAJbHBIX pado-
Tax, KOrja OTCHINAKTCA NecyaHo-TIHHHCTHe nopoinl. CoOpoueHHas
noposa CBOOOLHO NepeMmeniaeTcs Mo CK/IOHY, NPHYEM MOBEPXHOCTH
OTKOca Kak Obl «cMasbiBaeTca» OoJjiee MATKOH TVIMHHCTOH NOPOLOH,
ocofeHHO KOrja Hoc/jefHdas HMEeeT NOBLILEHHYIO BJakHOCTh. B pe-
3yJabTaTe CKOMNbXKEHHS TPOMCXOJHT cMelleHHe 3HAUHTEJILHBIX Mace
MOPOJ, HACHIIAHHBIX 32 Goslee HJAH MeHee NPOAOJNKHTEILHBIH CPOK.
CKONIbIKEeHHI0O OTKOCa cmocoOCTBYeT BOAd, MOIAJalomias Ha IJIHHH-
CTYIO OBEPXHOCTE.

Bopa (mopsemHas u atmocdepHas) NPHYHHAET upe3BBIYANHO
MHOIO XJIOTIOT KapbepHOMY X03fiHCTBY. B ciyuae HeopraHH30BaHHO-
ro oTBOJa BOABI ITOCAEe MPOMOJZKHTEJILHBIX, 0cOOEHHO HHTEHCHBHBIX
JO¥Jell BOJA PAa3MBIBAeT OTKOCH pPSA0M KaHaJ000pPasHBIX HPOMO-
HH C KPYTBHIMH CTEHKaMH, BCJEICTBHE 4ero oHH ofpymalores u Me-
CTAMH ONOJ3al0T.

Onawpanue— gedpopMHPOBAHHe pa3febHO3eDHHCTHIX  H
caabocBA3HEIX NMOPOJ B (opMe TedeHHs HanmogoOHe BSI3KOH MKHIKO-
cTH; neOpPMHPOBaHHE NMPOHCXOAHT B pe3yJbTaTe YBJAMKHeHHS HJH
BuOpauun 1ub0 TOro M APyroro BMecTe.

HeycroliunBocTsr TPYHTOB Kak Hecyuero OCHO-
BaHHfA. TpPAaHCHNOPTHEIE W 3€MJ/EepOHHEe MEXaHH3MBl [epefaloT Ha
IPYHTHl OCHOBaHHs 3HAUHTEJbHbie HAarpy3kH. Eciam Hecymue cBoii-
CTBAa TPYHTOB B HX eCTECTBEHHOM COCTOSIHHH HE€ COOTBETCTBYIOT
3THM HAarpy3kaM HJM e yXyIUIalTcs B pesyJbTaTe YBJIaXKHEHHS,
MPOMCXOAHT YINIOTHEHHe IPYHTa, Biekyllee 3a coGoii W3MeHeHHe
NpohHIA NMYTH, YTO NMPHBOAHT K NepepbiBaM B paboTe 3eMJepoiHBIX
MEeXaHH3MOB.

§ 32. llonsiTHe 0 METOAAX OLlEHKH YCTOHUYHBOCTH
CKJIOHOB

PaBHoBecHe MNOPOJ, cJaraloUIHX €CTeCTBEHHBIE H HCKYCCTBEHHBIE
CKJIOHBI, 3aBHCHT OT COUETAHHSI MHOrOYHC/IEHHBIX €CTeCTBeHHBIX H HC-
KyccTBeHHBIX dakTopoB. OleHKa yCTOMYHBOCTH CKJIOHA MPEeACTAaBJ]SA-
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eT coGoli ouYeHb CJ0KHYIO 3a1auy. B npakTuke HceaegoBaHuii H mpo-
eKTHPOBaHusl pa3paboTaHbl cjaeiyiolulHe OCHOBHble CIOCOOLI OLleHKH
YCTOHUHBOCTH €CTECTBEHHBIX M HCKYCCTBEHHBIX CKIOHOB: 1) HOpMma-
THBHBIX JaHHHEIX; 2) HHJKEeHepHO-re0jOrHYecKHX aHajoruii; 3) pac-
YeTHbIE MEXAHHKO-MATeMaTHUECKHE,

Cnocof6 HOpPMAaTHBHBX AaHHBX Jlauublfi cnocof uu-
POKO NPHMEHSIETCH NPH OLEHKe yCTOHYHBOCTH HCKYCCTBEHHHIX OT-
KocoB. OcHOBaH oH Ha pe3yJbTaTax MHOToJeTHHX Habaw0/leHHH 3a
NoBe/leHHeM OTKOCOB B MOPOJaxX pasJHYHBIX THIOB, paboTalouinx
B pa3HBIX YCJAOBHSIX (CyXie OTKOCHI, MOJABOJAHBLIE, OTKOCH Hachimeii,
KapbepoB, Tpanmeil u T. M.). D(pDeKTHBHOCTbL IPHMEHEHHs CIIOCO-
0a HOpPMAaTHBHBIX [aHHBIX 3aBHCHT OT NPAaBHJIbHOCTH ONpeleseHHs
cocTaBa MOPOI, CJAaramiiiHX CKJIOHBl, HX (DH3HKO-MeXaHHYECKHX
CBOHCTB H YC/JOBHiI pafOTH CKJIOHA, B COOTBETCTBHH C 4e€M ycTa-
HABTHBAETCH NpPeJeJbHBI yros 3ajoXeHHs, obecmeudBaloOLLHii
ycroiianBocTh 0TKoca. Crnoco6 HOPMATHBHBIX NAHHBIX SBASETCH Pas-
HOBH/AHOCTBIO METOAA HHIKEHEPHO-TeOJIOTHYeCKHX aHajoruid. B au-
TepaType NPHUBOAATCA (akTHYECKHe YIJH OTKOCOB, yCcTynos H Oop-
TOB HA Pa3/JHYHBIX Kapbepax CTPaHH.

Cnoco® HHXEHEDHO-TeOJOrHYeCKHX aHadOTHI.
Ilpu mcnosb3oBauuu 3TOro cnocofa YYHTHBAKTCHA: (H3HKO-Mexa-
HHYecKHe CBOfiCTBa MOPOJ, CJAAraouiuX CKJIOHH, W H3MeHeHHe 3THX
CBOHCTB BO BPEMEeHH; I'e0/Or0o-JIHTOJOTHYECKoe H  reoMopdosornye-
CKOe CTpPOeHHEe CKJAOHOB; 0OBOJHeHHe NOPOJA H pPOJb [OBEPXHOCT-
HBIX M NOA3EMHEIX BOJ B Pa3pylIeHHH CKJIOHOB; BJHSIHHE KJHMa-
THYECKHX YCJOBHH Ha YCTOHYHBOCTH CKJIOHOB; IeOJIOTHUECKas HCTO-
pusi GOPMHPOBAHHS CKJOHOB; BIHSHHE COBPEMEHHBIX Ie0JIOTHUYECKHX
NpOlleccoB HA COCTOsIHHE CKJIOHOB; 3(Q(EeKTHBHOCTb TNPHMEHEHHBIX.
3alUTHBIX MEpPONpHATHH, 06€CNeyHBAOUIHX YCTOHYHBOCTD CKJOHOB.
Conocraeasisi Bce 3TH JaHHBIE NPOEKTHPYEMOro Kapbepa ¢ AaHHBI-
MH JeHCTBYIOLIEro Kapbepa, rie¢ NpHPOAHLIe YVCJIOBHA aHAJOTHUHBIE,
HoJNy4al0T COOTBETCTBYIOLIYIO OLIEHKY YCJIOBHH €ro YCTOHUHBOCTH B
npouecce Oyayulel skcmuyaTtaiuu. IIpy npaBHIBHOM NTPHMEHEHHH
croco6a aHaNOrHi HaNeXHOCTh €r0 OUeHb BHICOKA.

MexanHko-MaTeMaTHYIeCcKHe cnocobw pacuyerTa.
PacuerHble MeTonbl GoJiee MM MeHee YCMellHO HCHOOJb3VIOTCs IoKa
TOJNILKO [/l OLEHKH CTeNeHH YCTOHYHBOCTH CKJOHOB, CJOMKEHHBIX
TiecyaHO-TTHHHCTEIMHE NOPOAaMH. Ycnex NPHMeHeHHsI pacyeTHHIX Me-
TOAOB OILEHKH YCTOHUYHMBOCTH CKJIOHOB 3aBHCHT: OT BHIOOpa pacueTHO
cxeMbl, HauGoJjiee MOJHO COOTBETCTBYIOLIE{i OCHOBHHIM TPHPOLHBIM
oco0eHHOCTAM H3yuaeMmoro CKJOHa; OT 0O0BbeKTHBHOro BeIGOpa pac-
YeTHBIX MOKasaTeseH, XapaKTepH3VIOUWHX CONpOTHBJIEHHE IIOPOX
CABHTAIOUIHM YCHJIHSAM B COCTOSIHHH HaHMeHblleil mPOYHOCTH; OT
IIpaBHJIBHOTO BHIGOpa MeToAa pacuera. B HacTosuee BpeMsa HCMOMb-
3yeTcsl MHOXKECTBO PacyeTHHIX METOJOB AJs OLEHKH YCTOHYHBOCTH
CKJIOHOB — METOJl MHOTOVTOJMbHHKA HJH METO[ TpeleJbHO Hamps-
HKEeHHOro CcocTOsiHNA, KomMGuHHpoBanubie Mmetoxw [5, 10, 12, 23].
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[llnpokoe pacnpocTpanedie HOJAYUHAH rpadoaHaJHTHUECKHE
METOBI, OTJIHYAKLIHEeCA NPOCTOTOH M yHHBEPCAJIbLHOCTBIO;, [OBEpX-
HOCTb OOpYUIEHHSA IPH 3TOM NPHHHMAaeTcs KPYIJOLUHIHHAPHYECKOI.
Pemenne 3afaui Ha yCTOHYHBOCTL OTKOCOB CBOJAMTCH K HAaXOXKICHHIO
Takoil TIOBEPXHOCTH CKOJIbKeHHA, NMPH KOTOopoil Ko3adgdHIueHT 3ana-
€4 Ha YCTOHYHBOCTb HABJIACTCA MHHHMAJbLHBIM TPH 3a1aHHOM YrJje
H BBICOTE OTKOCA.

Merton KpyriouHAHHAPHYECKOI NMOBEPXHOCTH B YCJIOBHAX, KOTAa
B MA4CCHBE HeT COrJIacHO majaiollnX [oBepxHocTell ocaabuieHus,
aCT AOCTATOYHYIO TOUYHOCTH pacuera.

B nocsennee BpeMsi MIHPOKO pa3pabaTbiBalOTCs METOMABI MOJEJH-
posannsa. Ha moaensx pewmaioTtcst paznooOGpasHblie 3ajaqn: npH pas-
JIHYHOH BBHICOTE YCTYMOB W PA3JIHYHBIX YIJiaX 3aJI0JKeHHs OTKOCOB;
NpPH PA3JIHUHOM MOJIOXKEeHHH H ILIHpHHe 6epM, NpH pPasaHYHOH Tpe-
TIHHOBATOCTH H AP., YTO AaeT BO3MOXKHOCTb YCTAHOBHTh ONTHMAaJb-
HO BBITOJHBLIC TO 3KOHOMIYECKHM H TeXHHYECKHM [0Ka3aTeJfAM Ba-
PHAHTBL.

§ 33. OGuwee noHATHE O NJBIBYHAX

B nabiByHHOM cOCTOAHHN MOTYT HaXOAHThCH TPYHTH caMoro pas-
JIHYHOTO TPAHYJIOMETPHUYECKOro cocTana, cnocoOHble NpH BCTPAXHBA-
HHH, BHODHPOBAHHH H [ADYTHX BHEIIHHX MeXaHHUECKHX BO3JeHcT-
BHAX PacmibiBaTbCAd H Te4Yb BMeECTe C cojepikalleiicss B HHX BOJOIi.
TTostomy mnibIByH He mpeacTaBiser co6oil OnpeleNeHHBll THH IIO-
pon. Iavi8yH ~— 3T0 COCTOSIHHE PBIXJIO TOPHOIT MOPOMBI, HACHILEH-
Holi Bopoil. B mogasasionem GOJbIUHHCTBE CJAY4aeB TJIBIBYHHBIE
CBOHCTBA NPHCYULH O4YeHb MEJIKHM T[ecKaM, BKJIOYAIOIIHM HEeKO-
TOpOe KOJIHYeCTBO IblJIeBATHIX H IVIHHHCTBIX ¢pakuuii U comepxa-
1IlHM OpraHH4YecKHe KOJIJIOHbI.

KpynHosepuucThie rpyHTH (Cpe/iHe- W KPYMHO3EPHHCTHIE MECKH,
rajeyHHKH, MHOrAa jaze TPAaBHH) B IVILIBYHHOE COCTOSIHHE MOTYT
TIepeHTH TOMILKO NMPH HAJHYHH 3HAUNTENbHOH PA3HOCTH YPOBHEH MO~
3eMHBIX BOJZ B FOPHOH BBIpabOTKe HJH KOTJOBaHe Il BHE HX, KOraa
TpoABJAAeTCA B3BeIIHBalOIlee HeHCTBHEe THAPOAHHAMHYECKOro AaB-
JIEHHA TPH HaJHYHH KPHTHYECKOro rpafHeHTa.

Y HeKOoTOpPHIX TMOPOA MNJBIBYHHHIE CBOHCTBA BechbMa CTOHKHe, Y
ApPYTHX (MPH OCYLIECTBJEHHH HEKOTOPHIX MEepONpHATHII MO CHHiKe-
HHIO HX BJIaXKHOCTH) — OHH He NPOSBJAAIOTCA. DTO AAJO OCHOBA-
Hue A. ®. JleGeaeBy pasfge/uTh NJBIBYHB HA [Ba THNA: UCTUH-
Hble MAbIBYHLL, KOTAA HapAAY C HAJHYHEM THAPOJAHHAMHYECKOTO
JaB/IeHHA CYLIeCTBEHHOE 3HAaYeHHe B NPOABJCHHH IJIEIBYUECTH MT-
PAaIOT KOJJIOHAHbIE YACTHILI; NCe800NAbIBYHbL, HIH JIOXKHBIE MJBIBY-
HBl, Korga (akTopoM, 00YC/AOB/AHBAIOLUIHM MPOSBJECHHE MJLIBYYECTH,
ABJSETCA THAPOAHHAMHYECKOe JaBJeHHe.

B nposijieHHH CBOHCTB IJILIBYYECTH Y HCTHHHBIX IIJILIBYHOB 60JIb-
1l10e 3HayeHHe HMeeT THKCOTPOMHSA, T. €. KOorja rpyHT noj aefict-
BHEM BHE3aMHO NPHJIOXKEHHOH HArpy3KH HJH BCTPAXHBAHHA pa3iKH-
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JKaercs, a 3aTeM 10 HCTEYeHHH HEKOTOPOro MepHoJa NOKOS BHOBB
npespallaercs B CBSA3HYI Maccy PLIXJIOA CTPYKTYpBL

Jlia oleHKH CIOCOGHOCTH MEeCKOB IEPEeXOAHTh B MJLIBYHHOE CO-
CTOAIHHE CAYKHT pAJ NPH3HAKOB: Ha/HUHe B NECKaX MHHEPalbHBIX
KOJIION10B, 0COGEHHO MOHTMOPHJ/IJIOHHTOBOTO COCTaBa; HaJHYHE Op-
raHHYeCKHX BeIeCTB; COOTHOUIEHHe MeKAy ABYyMs npeobianamnonuiu-
mu ¢pakunamu, npeewinaiouee 20 (D :d=20), uto obaeruaer
BO3MOXKHOCTh cy(o3un H nocjaeidylouinii nepexoj MecKoB B IWIHI-
BYHHOE cOcTofiHHe; cjalasi BOJOOTAaua MECKOB; NPOrHO3 H3MeHe-
HHUSl THAPOTEOJIOTHUYECKHX YCJOBHH B pa3Hble CTaJHH TPOU3BOJCT-
Ba CTPONTEJNLHEIX PaboT, uyTo HeoOXOAUMO AJMA NPEABHIEHHS NpO-
ABJEHHA THAPOIIMHAMIYECKOr0 [aBJEHHs, 9acTo SB/SIOLIErocs oc-
HOBHOJI TPHUMHOIN NPOABIEHHA MJILIBYYECTH NMECKOB (JOKHLIX ILILI-
BYHOB).

Meponpustus no 6opsbe ¢ navisynamu. OCHOBHEIM METOLOM st
NpeJOTBpALIeHHs] TNPOABAEHHS IJIBLIBYYECTH B JIOKHBIX TIBIBYHAX
TIpH NPOXOJKe TOPHBIX BEIPaGOTOK fABJSETCA OCyIIeHHe BOJOHACHI-
LICHHBIX TIECKOB; cNocoObl OCYIIeHHs NOAPOOHO pas3GHpaloTCs HHIKE.

Hanuuie HCTHHHBIX MJIBIBYHOB BHOCHT 3HAUHTENLHBIE OC/IOMKHE-
HUH PN BEACHHH TOPHBIX pabGoT NOA3EMHBIM W OTKPBLITHIM crnocoGa-
MH, NPH OTPLIBKE KOTJOBaHOB, NpPOBEIEHHH KaHajloB, YCTPOHCTB
BoleMOK H T. 1. CyulecTByIOT MHOrouHcJ/ieHHble crnocoGbl GopbOBl C
NJILIBYHAMH.

B 3aBHCHMOCTH OT BHIOB CTPOHTEJILCTBA, Ie0JOr0-THAPOreoJo-
IHYEeCKHX YCJOBHH H THNA TMJbIBYHOB NpPHMEHSIOTCA CJeAyIollHe
crmenyuajbHbie cnocobbl, rapaHTHPYIOILHe yClellHoe OCYyIlecTBIeHHe
cTpouTeabHblX pabor B nabByHax: 1) 3a0HBHasg H ONMyCKHas Kpellb
(npH NpOXOAKE CTBOJIOB INAXT); 2) KecCcOHHBIH crnoco® NPOXOJKH;
3) maxtobypeHue.

[Ipu MomHoCTH NJLIBYHA A0 | M M OTCYTCTBHM THApPOCTaTHye-
CKOTO JaBJIeHHS, a TaKXKe IPH HAJHYHH TOYBH, KyAa MOTyT OHITb
3a0HTHl WINMYHTHHB, ¢ YCIEXOM MOXKHO NMPHMEHSTb KOCYio 3a6usHyto
Kpens.

IIpn MomHocTH nabByHa 2—4 M, 3ajJeraHHH ero Ha raybuhe
menee 30 M, OTCYTCTBHH THJPOCTATHUECKOrO [aBJECHHS H NPH NOJ-
CTH/IAHHH TIBHIBYHA BOMOHENPOHHIACMBIMH TVIHHHCTBIMH NOPOAAMH
MOKeT OHITh NPHMEHEeHA npamas 3a0uBHAR Kpens W3 Jepesa.

[Tpn momuocTH nanByHa 8—10 M 1 npH Tex Ke YCIOBHAX IPH-
MeHseTcsl MeTa/VIHYeCKHH LIMYHT.

ITpn mommuoctn nawmByHa ao 10—15 M, rmgpocraTHyeckoM AaB-
dennn o 158—178 klla u orcyTcTBHH TBepAbIX NPOCJOEB B MOPO-
Jax 1 BaJIyHOB IpPHMEHsIeTCH ONYCKHAf Kpens TPH YCJOBHH, 4TO
riy6HHAa MOTPYKEHHS M AJHHA TPYLLHXCA O TMOPOAY CTEHOK ONMYyCK-
HOH kpenn He mpeBuimaer 20—25 m. ITorpyxenne onyckHOH Kpemnu
B TJIBIBYH TMPOHCXOAHT 3a cdeT ee COOCTBEHHOro Beca C IpHJOXKe-
HueM 106aBOYHO HArpy3KH HJN TPH ToMoul jJoMKpaToB. Marte-
pHaJIOM st ONYCKHOH KpenW cayKaT KHpnuu, GeTOHHT, Xeje3obe-
TOH, pee YyryHuble TIOOHHTH.
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CyThb KecCcOHHO20 cnocoba npoXoOKu 3aKJI0UaeTcs B CJelYIOLIeM.
B repmernyeckn 3akphITYl0 Tak HasbiBaeMyio pabouyio Kamepy C
OTKPBITHIM JHOM HartHeraeTcsi BO3AYX, KOTOPbIH OTXKHMAeT BOLY H3
Kamepsl. Harneranue Bo3AayXxa NpoOH3BOANTCA TOA JAaBJIEHHEM, J10-
CTATOYHBIM [1/1s1 IPe0J0JIeHHsl CONPOTHBICHHS BOAAHOTO CTONGA MOJI-
3eMHBIX BOJ BHE KaMephl KeccoHa, 4TO HCKJ/I}0UaeT BO3MOXKHOCTb IMO-
CTYTJIEHHS BOJBI B KaMepy yepe3 OTKpHITOe ee AHO. Kecconmblii crno-
€00 JaeT MoJHYI rapaHTHio MPOXOAKH CTBOJIOB IIAXT B IJIbIBYHaX
6e3 BCAKOTO ocaabJieHHs TPYHTOB MO/ HA3eMHBIMH 3JaHHAMH H CO-
OpYHKeHHAMH.

Cnoco6 NMpoXoAKH CTBOJOB WIAXT waxrobypenuem paspaboTan
I'. 1. MaHbKOBCKHM H €ro COTpyAHHKaMH. TOT cnocob ¢ ycmexom
NpHMeHseTcs MNpH IMPOXOJAKe CTBOJOB B CAabbIX HeycTOHUMBHIX, 4
TakXe B KPeNmKHX, HO CHJIbHO 00BOAHEHHBIX mopoaax. Mmeiores: Gy-
pPOBBIE YCTAHOBKH AJsl TPOXOAKH CTBOJIOB INAXT AHaMeTpoM GoJee
6 M U rnyOHHOIl B AeCATKH H COTHH METPOB.

§ 34. Jedopmauuy rpyHTOB B OCHOBAHHH COOPYHEHHH

Pazanunble cOOPYXKEHHS — NPOMBILIJIEHHBIE, TpaXKAaHCKHe 31aHudA,
HACBIIH, OMOPbl TPAHCNOPTHO-OTBAJbHLIX MOCTOB H JpPYTHE — OKa-
3bIBAIOT HA TOpHble MOPOABI, ABJAIOLUIMECH OCHOBAHHEM COOpYkKe-
HUil, 1onoJHHTeNbHBle gaBienus ot godaei go (0,3—0,5) 0,1 MIla,
a B OTJAe/bHBIX clyuyasiX (BBICOTHBIE 3[AaHHSA, OMOPbHI MOCTOB, TPaBH-
TaluHoHHBle maoTHHH) mo (1,5—2,5) 0,1 MIla u Gonee. HdomosaHu-
TeNbHOE JaBJjeHle OT COOPYIKeHHH AEeHCTBYeT Ha TPYHTHl OCHOBA-
HHA Kak NOCTOSIHHAs cTaTHYeCcKas BepTHKa/lbHasd Harpyska, nojt
BJHAHHEM KOTOPOH TOJILlAa MOPOA CKHUMaeTcs, YTO NPHBOJHUT K OCe-
JlaHHIO NMOBEPXHOCTH 3€MJIH H NMOCTPOEHHBIX Ha Hell COOpYXKeHHH.
BesuuuHa 0cafoK COOPyXeHHH 3aBHCHT: OT (H3HKO-MeXaHHdYe-
CKHX CBOHCTB IPYHTOB; OT BeJIMYHHBl BHEIIHEro AaBJeHHS (Beca co-
OpYXKeHHH Ha eJHHHLY IJOIIAAH OCHOBAHHS); OT pa3Mepa ONoOp B
njaHe; or (opmuel onop. B Hacrodumiee Bpems HCXOAAT H3 npen-
CTaBJeHHsI O COBMecTHOHl paboTe coOpyXeHHsi ¢ TPYHTAMH OCHOBa-
HHS, KOTOphLle B COBOKYINHOCTH INpeAcTaBjsiioT COG0H eIHHYIO [H-
HaMHYecKylo cHcTeMmy. Ecam coopymeHnue rubkKoe, TO OHO IPHCIIO-
cabnuBaercss K AeopMalHsM OCHOBAHMA H HHKAKHX BpeIHBIX Ha-
NpsAXKEeHHI B ero 3j1eMeHTaX He BO3HHKAeT, Korga JAedopmamiu
IPYHTOB OCHOBAHHf He NpPEBHIIAIOT NPedesbHBIX 3uadeHui. JKect-
KHe COOPYXKeHHS HH NPH KAKHX YCJIOBHAX HE HCKPHBJAAIOTCA H IIO-
3TOMY OHH CaMH BHIpaBHHBAIOT Ae)OPMAallH COOPYMKEHHS, NPHBOIA
HX K ofuel cpefHed ocaike (pasymeercs, MPH YCJOBHH, €CJH Je-
cdopMaluKu TPYHTOB OCHOBAHHS He NPEBHIIAIOT MPEAeSbHO AOMYCTH-
Muix). Coopy:KeHuss He BroJiHe THOKHE H He BIOJIHE KECTKHe cJie-
AyioT 3a pedopManMAMH OCHOBAHHS JIHIIbL YAaCTHYHO H JHIIL Ya-
CTHYHO 3TH AedOpMAalHH BLHIPABHHBAIOT; CJEI0BATENLHO, B 3JeMeH-
TaX TaKHX COOPYZXeHH{l BO3HHKAKT JOMNOJHHTEJbHble HampsKeHHs,
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OINpPeNeNTh KOTOpPble BO3MOXHO TOJbKO [PH COBMECTHOM paccMoT-
pennu ux obuinx gedpopMmauuil (FPYHTOB H COOPYHeHHIl).

HaunGosbasi ckKiuMaeMoCTb NMPHCYLla TPYHTAM TJHHHCTOTO CO-
<TaBa H cjabbiM BOJOHACHIleHHBIM rpyHTam. Ocaiku coopyxe-
HHH, B OCHOBAHHH KOTOPBIX 3ajleraioT moj00HbIe TPYHTHI, YaCTO CO-
TIPOBOXKIAIOTCA BHINOPOM TPYHTOB H3-NOJA MOAOIUIBBI ONOP, YTO IPH-
BOJHT K 3HAYHTEJbHHIM JedopMauusiM COOPYXKEHHI H YacTo K HX
apapuy. DBosblloe 3HaueHHe HMeeT pasBHUTHE OCAaJOK COOPYKeHHil
BO BPEMEHH, BO3JBHTHYTBIX Ha IVIHHHCTHIX IPDYHTax, KOTOpPbHle MOTYT
TIpoTeKaTh B TedeHHe psifia JieT W naxe aecAaTHjaernii. [Ipouece cxa-
THA TPYHTOB BO BpeMeHH Ha3mBaeTcs Koxcoaudauyueil.

Jas coopyXeHHH, BO3BOAHMBIX Ha JIOOGHIX I'PyHTax, OMNACHBI He
afcoI0OTHBIE BEJHYHHBl 0CaJOK, a HX HepasHoMepHOCTb. OcofenHO
3HauyHTeJbHEE HepaBHOMepHHle oOcaikH HabJi0aloTcs B COOpYiKe-
HHAX, B OCHOBAHHH KOTOPHIX 3aJleral0oT IPYHTLl CO CJOXKHOH TeK-
€TYPOH — KOCOCJIOHCTHIe, JHH30BHANLE, NMPH HAJHYHH B TPYHTAX
Ba/IYHOB pa3JHYHEIX PasMepoB H T. 1. B cBA3H ¢ HepaBHOMEPHOCTLIO
ocanok coopyxenuit B Coserckom Colo3e nmpaBHJaMH NMPOEKTHPOBA-
Hiig B KadecTBe 00S3aTeNbHOr0 NPHHAT pacyeT OCHOBAHHA IO Tpe-
JAeapHON AedopManuH, Moj KOTOpPOil moHuMaeTtcs Takas gedopma-
1HS1 TPYHTOB OCHOBAHHSA, TMpEBLILICHHe KOTOPOii MPHBOAHT HaAdyH-
JaMEHTHYIO 4acTh COOPYMKEeHHs B COCTOsiHHe, He YAOBJICTBOpsIOllee
TpeboBaHHAM 3KCIJyATaLHH.

§ 35. MyueHue, BRINUPAHHE AHA KOTJOBAHA H MPOPbLIB
MOA3eMHBIX BOJ, B KOTJNOBaH

Tlopo6Hble siB/eHHS BO3MOMKHBEI B TOM Cjyyae, KOrJla B KOTJIOBaHaXx
BCKPBIBAIOTCH TVIHHHCTHIE BOJOYNOPHBIE MOPOJbI, IePeKpPLIBaloNIHe
HHIKeJeXalluii BOLOHOCHBIH TOPH3OHT ¢ HanopHoH Bompoil. B 3aBum-
CHMOCTH OT BeJIHYHMHBI THAPOCTATHYECKOTO AaBJEHHs, HCILITHIBAeMO-
IO TIHHHCTBIMH NMOPOAAMH Ha [AHe KOTJOBaHa, BO3MOXKHO rop6oo6-
pasHoe B3JyTHe JHA TPaHIUEH, BBIEMKH IJIH KOTJIOBaHA — IydeHHe
(He HaIO CMEMIMBATH 3TOT BM/L IyYeHHS C MOPO3HBIM, OMHCAHHBIM
Bbillle) H JajKe BHINOP AHA ¢ NPOPHIBOM MOA3ECMHBIX BOX B KOTJO-
pan. CienoBaTesIbHO, OCHOBHOII MPHYHHOH MOA0OHBIX MPOLECCOB $B-
JiseTcsl HaJH4YHE COOTBETCTBYIOLUIHX THAPOTe0JIOrHYecKHX VCAOBHIL

KosnyecTBeHHO BO3MOXKHOCTbL NydYeHHSl M BLIIOpA JHA KOTJIOBA-
Ha NPH HEe3HAUYHTeJbHOH ero IIHpHHe (HECKOJbKO MeTpoB) H 60ib-
1Ol MPOTAXKEHHOCTH ONpefenaseTcd PasIHYHBIMH MeTOJaMH, H3J0-
JKeHHHIMH B crmeuuananHoii autepatype. H. I'. TTaykepom mpennoxe-
Ha caeAylomas ¢opMmy/aa AJd ONpelej]eHHs AONyCTHMOro HApocTa-
THYECKOro Hamopa /fi;p, MPeAOTBPAllaloUero BLIMOP H NPOPHIB MOA-
3eMHEIX BOJ H3 MOJAOWIBH KOTJIOBAHA:

. %GM T
hup S Ty Mv (87)
Nysla Ya
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riie ¢ — BPEMCHHOE CONPOTHBJEHHE TJHHHCTBIX I1OPOA Ha HPOPHE
HX BOJOIl, ompeensieMoe B cnenuajibHoM mpuGope, H/mZ, M —
pacyeTHasi MOILHOCTb BOAOYNOpa, M; ys — O0beMHasi Macca BOABI,
H/m3; y, — o6beMnas macca Bojoynopuoit mopoas, H/m3; [, — 3k~
BHBaJIeHTHas INHPHHA TpPaHIIEeH, BLIEMKH HJIH KOTJIOBaHa, onpeje-
JasieMast 10 Bhlpaxenuo [, = sl
a--1
M; [ — mMpHHA KOTJIOBAaHA, M; 1 — Koa(dHINeHT 3anmaca, NPHHH-
MaeMblil paBHBIM 3—4.
[Ipu 3naunTenbHON WIHPHHE KOTJIOBaHA BO3MOMKHOCTb IPOPLIBA
HAamnmopHHIX BOJA B Hero onpefeasercs mno dbopmyae:

hovs < %M, (88)

rae h, — rHAPOCTATHYECKHH HANOp Ha MOJOUIBY BOAOYNOpa B ecTe-
CTBEHHBIX YCJOBHAX, M.

OcCHOBHBIM MEPOTPHATHEM, YCTPAHSIOUIHM INyuYeHHe M  BHIIOP
JHa KOTJIOBAHA H TIPOPHIB BOJbBl B HEro0, SIBJSETCH CHHXKCHHE HANO-
pa B HanopHOM BOJOHOCHOM TIOPH30HTe 10 6e30MacHLIX BEJHYIH,
YTO YCTAHABJIHBAETCS COOTBETCTBYIOIUHMH THAPOreoJOrHYecKHME
pacyeTamu.

, Tle @—NpoTAXKeHne KOTJ0BaHa,



PASJEJI 111
OCYWEHHE MECTOPO)XIAEHHH
MOJIE3HbBIX HCKONMAEMBIX

['nasa 9
3JJEMEHTHBI TOPHOPYAHHYHOH THOAPOTEOJIOTHH

§ 36. O6wme cBefeHHs 00 06BOAHEHHOCTH MECTOPOXKAEHHI
NOJe3HbIX HCKOTAEeMbIX

TloaseMHble H MOBEPXHOCTHble BOABI, NMPOHHKAIOIHE B ropHbie Bbl-
PabOTKH, Ha3BIBAIOTCH PYOHUYHbLMU, HIH WAXTHOLMU.

- O6GBOAHEHHOCTb PYAHBIX MECTOPOMKAEHHH 3aBHCHT [JIaBHBIM 00-
PasoM OT BOAOOOHJILHOCTH MOPOJ, BMEIIAIOHX PYAHOe Tes0, H Obl-
BaeT 3HAYHTEJbHOH IIPH HAJHUYHH CPeJH NOKPOBHBIX OTJIOMXKEeHHH BO-
JOHOCHBIX OOJOMOYHBIX HJM KapOOHATHBIX KAapCTYIOIIHXCA NOPOA.
Boabmue npuTokn B BHIPAaGOTKH MOTYT NOCTYNAaTh NPH pacnojoxe-
HHH MeCTOPOzK/JeHHH BOJH3H OTKPBHITHIX BOJOTOKOB, B Mmpelenax
PEYHHIX JOJHH, BO/IH3H KPYNHBIX MAacCHBOB KapOOHATHBIX MOPOJ.

Ha yroabHbix, oco6eHHO OGYPOYrOJbHBIX, MECTOPOXK/AEHHAX BOMLO-
HOCHBEI OOBIYHO OJAHH HJIH HECKOJbKO HAAYTOJLHBIX H TOAYTOJbHBIX
TJIACTOB IecKa, NMecuaHHKa HJH H3BECTHAKA, cojepKalHX Hanop-
HHle, peke Ge3nanopible BOJALL.

KonnuecTBo oTKauHBaeMoii H3 TOPHBIX BRIPa0OTOK BOJABL OOBIYHO
B HECKOJIbKO pa3 MPeBbIIAeT KOJHYECTBO A00BIBAEMOrO MOJE3HOTO
HCKONAeMOro it B OT/AEJbHBIX C/Yy4asix JOCTHIA4eT OrPOMHBIX pa3sme-
POB.

Bosabline ocloXHeHHS NPH BCKPBITHH H 3KCIVIyaTalHH MeCTO-
poxAeHHil co3Aal0T NALBYHBL. [Ipn nmpophiBax MJbIBYHOB B TOpHBIE
BHIPAGOTKH OHH 3aHOCAT IITPEKH HA AeCATKH MeTPOB, a HHOTAA BbI-
BOJAT M3 CTPOS MPeANpHATHE.

[TpuToK BOABI B IIAXTy WJH Kapbep XapaKkTepH3yeTcs Koadgu-
yuenrom 800006UAbHOCTU, TIPEACTABASIONIHM c000H OTHOLIEHHE KO-
JIHYecTBAa OTKAuMBaeMOH BOJAH (B KyOHUeCKHX MeTpax) K Kojudye-
CTBY HOOBITOrO MOJIE3HOTO HCKOmaemoro (B TOHHAX) 3a TOT XKe
IIPOMEXKYTOK BpeMeHH (3a roi, Mecau, cyTku). Kak nokasaaum Hc-
caenosanus, npopeaenasie M. B. Macaennnkossim mo 12 yroae-
HEIM KapbepaMm, 3HaueHHS Ko3(p(HIAEHTOR BOA0OOHJIBHOCTH HAXO-
narest B mpeneaax 0,3—10,7 (npeo6aanaior 0,6—3,4).

KoadduuuenTs BoL0OGHILHOCTH MECTOPOXKACHHI 3aBHCAT OT HX
o6BoaHeHHocTH. B maxrax ykpauuckod uactu JonGacca, rae KpoB-
Js W IouBA VIV TPEACTABJEHBl IVIHHHCTHIMH CJIaHIlAMH, necua-
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HHKAMH H INPOCJOAMH H3BeCTHAKA, CPeAHHH Ko3p@HIHEHT BOJO-
obnabnocTH B 1976 r. Gbia pasen 3,3, a cpeannii nputok — 130 m3/u.
Mecmpomne}mn IloamockoBHoro GacceiiHa XapakTepPH3YIOTCA Bbi-
COKOIi BOZOOOHJbHOCTBIO: CpeRHuli Ko3(p@uuHedT BOAOOOHILHOCTIE
ana Gacceiina paBen 10,5, aas oriaeabHeix maxrt 0,4—38. Boio-
npuTOK yame pased 50—200 m3/u, a wHoraa Gosee 300 m3/u.

Ouens BOmooGHIeH KusenoBekuii KaMeHHOYroJbHbIH 6accefin.
0coOeHHO Te WAaXThl, NMPHTOKH KOTOPHIX CBA3aHbLI C KAapCTOBBIMII
Bojamu. B oraesasnbie rois cpeatuii KoagGuiHeHT BOAOOOHIBHOCTI
no Gacceiiny 6w 8,8, a B 1965 r. mo 24 waxram cocrasasaa 11,2.

Becbma BoaooGHAbHE MecTopoxaenus CeBepo-Ypanbhckoro Gok-
cutosoro paiiona (CYBP), npuypouennsie K 110J10ce CHABHO 3aKap-
CTOBAHHBEIX H TEKTOHHUECKH HapylLIeHHBIX n3BecTHsAKoB, Cpeianeroio-
BhIE MPHTOKH B LIaXThl 3Toro Gacceitna gocturajau 10 000 m3/u, a B
oraeabHbie nepuoiabt 17 000 m3/u.

B KpuBopoickoM KesesopyaHom OacceiiHe, rjae BOJOHOCHbBE
PYAHBIE 3a/ieXXH H BMellalolidie HX Nopoxbl, Ko3dduiueHt BOAO-
obuabHocTH Koaebaercss or 0,1 mo 37, BOAONPHTOK B OTAEJLHbLIE
maxtel Aocturaer 150—600 w34, a upu mnpopeiBax — Goiee
6000 m3/9. BoponpHTOKH B OT/AeAbHblE KAPhephl FOPHO-060raTHTE b=
HEIX KOMOGHHATOB H3MeHsitoTcs oT 50 mo 1000 wm3/u.

Ouenka 06GBOAHEHHOCTH MECTOPOKAEHHA KOI(DdOHUHEHTOM BOI0-
OOGHIBLHOCTH ABJAETCS HEMOJHOH; TAK KaK ero BeJHUWHA 34BHCUT He
TOJILKO OT TH/APOTeoJIOTHYeCKHX YCJOBHIl, HO H OT CHCTeMbl paspa-
GOTKH H YPOBHA MeXaHH3alHH AOOLYH [10J€3HOro HcKonaemoro. [1o
Mepe TOBBILIEHHS CTENEHH MEeXaHH3alHH NOGLIYN M YBEJIHYEHHS TO-
J0BO} NPOH3BOAHTENBHOCTH TPEANPHATHS KO3(D(HIHEHT BOA0OOH1b-
HOCTH Kapbepa H MIaXTHl yYMEHblIaeTcd, B TO BpeMs Kak oOuiuit
NPHTOK yBeauuHBaercss. Pacuiupenne ¢poHTa ropHelx pa6or mnpn
BBICOKOH TeXHHMYEeCKOil BOOPYIKEHHOCTH TakiKe cHiXKaeT Koaphuuu-
€HT BO)IOOﬁHJIbHOCTII.

BoznonpuTok B Kapbephl MOMHO OLUEHHBATb BEJHYHHOI MPHTOKA
Ha 1 KM AaHHB Kapbepa, KOTopblii o6bMHO H3Mmenstercss ot 200 1o
500 m3/4, a B CHIABLHOOGBOIHEHHBIX Kapbepax (nanpumep, 8 KMA)
MozxKer jgoctHrate 1000—2000 m3/q.

KanuranbHble 3aTpaThl W 3KCIJyaTallHOHHbBIE PAacXoisl Ha OT-
Kauky BoAbl i 6opbOy c Hell B IIaxTax H Kapbepax NOBBIIAIT ce-
6ecTOHMOCTL JOOBIBAEMOTO MOJIE3HOTO HCKONAeMOro. YBeJHueHlie
cefecTONMOCTH NPOHCXOJAHT HepPellKo H3-3a NOHHIKeHHOH B 2—3 pa-
3a NMPOH3BOAHTEJIbHOCTH TPYJa B MOKpPOM 3a60e H BBICOKOH BJa-
HOCTH A06LIBA@MOro MOJIE3HOT0 HCKONMaeMoro. 3aToIvIeHHe MIaXThl
HJIH OTAeJbHBIX BHIPAa0OTOK NPHHOCHT Gosbline yOHITKH. Bomooraus,
ocobeHHo B ray6GOKHX HIaXTaxX ¢ arpeccCHBHOi BOAOH, CHJIBHO BJHf-
Ui Ha cpok paboThl HacocHOro o60PYAOBaHHA H TPYyGONpPOBOAOE,
cocTaB/sieT OJAHY H3 OCHOBHBIX CTaTeil PacXo/loB NpH IKCIIyaTa-
IHH MECTOPOKAeHHS.

Hasi BoAOOT/IHBA H3 IIAXT HCHOJb3YIOTCA LEHTPoGexkHble Haco-
chl npouseBoauTensHoctsio 10 1000 M3y, Jas OTKauKH BOJH B CKBa-
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KHHAX C MOBEPXHOCTH B INECTHAECATLIE TOABI MOJYUHIH HPHMEHeHHE
rayounHbte 1enTpobexHbie Hacockl - Henorpyx#uoro tnna (ATH u
HA) npoussoautesvnocteio 18—400 M3y ¢ BHCOTOH moabema 1o
100 m u morpyxusie nacocst (AIl) npousBoANTENLHOCTBIO 5—
200 m3/a ¢ BuicoToit moakema 50—100 u 280 M, a B mocieaHee Bpe-
Ma Hacocel (DLIB) Tofi e HOMHHAJBLHOI MOAAYH C BHICOTOH MOAbe-
Ma 50—400 m. Ocyuwenne MJIBBYHOB, MeCYaHO-TIHHHCTEIX H HJIOBA-
THIX TNOPOA, OTJHUalomuXxcs caaboil BogooTraueil, Ha HeGOALLIIVIO
TAVOHHY TPOBOAHTCS HIVIO(QHIBTPOBHIMH YCTAHOBKAMH.

§ 37. ®akropsl, BAMSIOLHE HA OGBOAHEHHOCTD
MECTOPOMKAEHHUS

Ha 06BOIHEHHOCTL MECTOPOKAEHHH OKa3BIBAIOT BJAHSHHE €CTECTBCH-
HONCTOPHYECKHE YC/JIOBHA Pa3BHTHSI PaiioHa, HCKYCCTBEHHO CO3/aH-
HEle (DaKTOpPH, a Takke cHCTeMa pa3paloToK.

K OCHOBHHIM TPHPOAHBIM (aKTOpaM, ONpelessioliM 0GBOIHE-
‘HHEe MecTOpOXKAeHHH, oOTHocATcsl: 1) kaumar; 2) MHOTOJeTHAS
Mep3aoTa; 3) pesabed MecTHOCTH; 4) npocauHBaHHe BOJBI H3 TO-
BEPXHOCTHEIX BOJOTOKOB H BOJ0EMOB; H) 00HaXKeHHOCTb KOpPEHHBIX
MOPOX H COCTAB MOKPOBHEIX claGONpPOHHIIAEMBIX OT/I0XKeHHi; 6) u-
“TOJIOTHUECKHH COCTAB BMEILAIOUINX NMOPOA; 7) TEeKTOHHKa paioHa,
8) namenenue BOMOOOHIBLHOCTH C TVIYOHHOH TOPHBIX BHIPaGOTOK;
Q) dopmu morpeGensoro penbeda.

K nckycerBenHo cosfaHHbM ¢aktopam oTHOcaTcs: 1) BauaHue
«CTapbIX 3aTONJIEHHBIX BHIPAGOTOK; 2) BAHAHHE He3aTaMMOHHPOBAH-
HBIX Pa3BeOYHLIX CKBAXKHH; 3) HenpaBHJIbHOE BeleHHe TOPHBIX pa-
6or.

B 3ajaauy reosorHueckHX H THAPOreoJOrHYECKHX HCCJael0BaHHI
npH pasBejKe MeCTOPOXKJIEHHH BXOJHT BHISICHEHHE OCHOBHBIX (hak-
TOPOB, ONPeAeNsIOmHX 06BOXHEHHOCTh MECTOPOKICHUS.

Kaumar. BennunHa mpHTOKAa BOAL B TOpHHEE BLIpaGOTKH NpH
‘HeGoabIIOK TAyOHHE 3ajleraHns I0JIE3HOTO HCKOMAaeMOro yalle Bce-
rO 3aBHCHT OT KOJHYECTBA BHIMAAAOLIHX aTMOC(pEPHHIX OCaJKOB,
SIBJIAIONIMXCA OCHOBHBIM HCTOUHHKOM THTAaHHA TOA3EMHBIX BOJ.
‘Oca1ku, oco6eHHO B NEPHOJ CHErOTASHHS, MPOHHKAIOT B TOPHEE BEI-
paboTku, pacnoJoxKennbie Ha raybune 100—200 M OT MOBEpXHOCTH,
‘06LIYHO Yepe3 HEeCcKOJbKO AHeil. B kKapbepsl M BHYTpPEHHHE OTBAJbI
0cajKH TMOCTYNAIOT cpasy Mocje HX BHIMAleHHA HENOCpPeACcTBEHHO
Ha yJacTKe Kapbepa H Ha IJIOLlaAn BojocGopa B BHJAE MOBEPXHOCT-
HOTO CTOKA.

Bausune atMocepHHX 0CaJKoB Ha OOBOAHEHHOCTh MECTOPOXK-
NeHNs TaKiKe NOATBEPIKIAeTcs YBeJNHYEHHEM NPHTOKAa B BLIpaboT-
KIl B MCPHOJ BbiNaJeHHs 0CaJKOB H BeceHHero cHerorasuus Ha 30—
-40%, a unorga wa 200—300% nO cpaBHeHHIO €O CPeAHErof0BHM
TIPHTOKOM.

Besnnunna wWcnapeHHs BJard Ha OTKPLITOM BO3JAyXe OKa3blBaeT
BAHAHHE HA CTENeHb BJAXKHOCTH BCKPHITOrO mJacra yris B Kapbe-
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pe H BOAOCOJAEpallHX MOPoA BCKPHIH. MHTEHCHBHOCTL HCnapeHHs
3aBHCHT OT TeMHepaTyphl BO3JlyXa, €ro BJaXKHOCTH H JBHMKEHHS,
T. €. OT KJIHMATHYECKHX YCJAOBHIL.

Muoronernsss mepsaora. Pacnonoxenue MecTopoxie-
HHfA TOJE3HOro HCKOIAeMoro B pailoHe MHOroJIeTHeH Mep3JioThl Oll-
peaensieT cneuHdpHyeckHe ycaoBHs ero paspaborku. Ilpu sTom He-
obxoanMo ofpaulath ocoboe BHHMaHHe Ha H3YYeHHE TeMNeparyp-
HOTO pekHMa TOPHBIX MOPOJA M NOA3eMHBIX BOJ H HAa HaJHYHe B BeY-
HOMEp3JI0M C/10€ BHICOKOMHHEPAJNH30BAHHHX BOJ B JKHIKOM COCTOA-
Huu. B 3oHe MuoroserHeil Mep3soThl HeOOXOAHMO YYHTHIBATH BO3-
MOKHOCTb NPOHHKHOBEHHSI TOA3€MHBIX BOJ B ropHble BHPalOTKH
nocje OTeNJIeHHs TOPOJL NOj BO3JelicTBHeM ropHeix pabor. Baxuo
BLISICHHTh HAJHYHE TAJHKOB H B3aHMOCBf3b HaJAMEDP3JIOTHBIX, MeX-
Mep3JIOTHBIX H NOAMEDP3JIO0THLIX BO.

Peased ™MecrtHoctu. [IpuTok BoAn B ropHble BHIPaGOTKE:
H cTeneHb BOAOOOHJABHOCTH 3aBHCAT OT BBICOTHOTIO IMOJOMKEHHS MOJs
Kapbepa H M3pe3aHHOCTH ero OBpaXKHO-6aJouHoil ceThio. Uem Golib-
lle pacujeHeHa TOBePXHOCThb, TeM O6OJblle NMPH MPOUYHX PaBHLIX
YCJA0BHAX 0OBOJHEHHOCTh MECTOPOMK/JeHHS M TeM OoJiblle YBeHuH-
BaeTCsl BeCEHHHII TPHTOK MO CPAaBHEHHIO CO cpeiHerojoBuiM (c 20—
30 zo 100—200% ).

Hau6onee o6BoaHeHb TOpHBIE BHIPA0OTKH, PAaCHOJIOKEHHbIe MO
peunsiMi JgoanHaMH. Ci1a6006BOAHEHHBIMH SIBJSIOTCS MECTOPOXKIe-
nus Cpenneit Asun, Kasaxcrana, KaBkasa u apyrux paioHOB, pac-
TNOJIOKEHHBIX B Ipenesax BbICOKOTOPHOTO HHTEHCHBHO pacuyeHeHHO-
ro peabeda.

[IpocayuBaHHe BOAH H3 NOBEpPXHOCTHHX BOJIO-
TOKOB H BOJAOeMOB. McToYHHKOM 0OBOJAHEHHOCTH TOPHBIX BHI-
paboTOK HepeiKo SIBJSIOTCH OTKPHITHIE BOJOTOKH H BOLOEMH, pac-
nojoxeHHble BOJH3H HJIH HEMOCPEACTBEHHO Ha MECTOPOXKIEeHHH:
B stoM cayyae npoHCXOAHT (HIABTPAlHS BOALI HENOCPEACTBEHHO H3
OTKPBHITBIX BOJIOTOKOB HJIH Yepe3 aJJIlOBHA/JbHBEIE OTJIOXKEHH:, SBJIfA-
wounecs 6osee BOAONPOHHIAEMEIMH, YeM meckH. IlpocaunBaHHe BO-
IBl 3HAUHTEJbHO YBEIHUYHBAETCH B IEPHOJLI BECEHHHX NMABOMLKOB.

C yBennuenuem rayGHHBI Kapbepa NPHTOK BOJABI H3 IOBEPXHO-
CTHBIX BOJAOTOKOB, KaK mpaBujo, noseimaercs. C yraybaenneM cpea-
HHX H TIyOOKHX WaxT, Hao6opoT, BIHAHHE MOBEPXHOCTHBHIX BOJ —
CHHXAaeTcs.

XapakTepHbIM NPHMEPOM MECTOPOMKIEHHS, I'le YIJeHocHas ToJ-
nia 0OBOJHAETCA 3a cueT (HALTPAILHH PEYHBIX BOJ Yepe3 aJjioBH-
aJpHBle OTJI0MXKeHHd, cayxur DBorociosckoe Mecropoxjenue. Pas-
pabotka Boroc/oBcKOro MecTOpPOMAeHHA BEINETCH OTKDPHITBIM CIIO-
cofoM 3HAYNTEJLHO HHXKe YPOBHst BOAL B p. Typbe H ypoBHS mox-
3EMHBIX BOJl B H3BeCTHSIKax, TNOJACTHIAIOIIHX YTOJbBHYIO TOJIILY.
INpopeasiiecss B kKapbepe Ne 3 BOAL I€BOHCKHX H3BECTHSIKOB IIPH
nebure okoso 3500 M3/u GLICTPO HANOJHHIH NOHHKEHHYI0 YacThk
Kapbepa aauHoii 3 kM n wupHuoii 250—300 M. o momeHnTta cHH-
JKeHHs npuToKa B Kapbep 10 500—600 M3/u GbIO0 OTKaueHO OKO-
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10 8—10 man. M® BOABI, yPOBEeHb KOTOPOil 3a 3TO BpeMs MOHH3HJICH
Ha 10 m. ITpx usydeHHH NpHYHH NpopeiBa OGbla ycTaHOBJEHa CBSA3b
BOJbLI IEBOHCKHX H3BECTHSKOB ¢ BoAaMu p. TypbH.

O6HaXeHHOCTb KOPEHHBX NOPOA H COCTAaB Ho-
KPOBHB X chnabonpoHHLaeMBx oTJAoXeHHH. Ecan na
MECTOPOKAEHHH OTCYTCTBYIOT MOIHbIE BOJLOHOCHBIE TOPH3OHTH, TO
BE&JIHYHHA NPHTOKA B TOpPHble BHIPAGOTKH 3dBHCHT OT cTeneHd obHa-
JKEeHHOCTH KOPEHHBIX BOAOHPOBOAMALIUX MOPOA H OT MOLLHOCTH TO-
KPOBHBIX CYIJIHHHCTO-TJIHHHCTHX OT/JIOMEHHH, H30JHPYIOLHKX Imjact
TOJe3HOr0 HekonaeMmoro ot arMoctdepHblx ocaakos. [Ipn mouiHocTH
HMOKPOBHBIX OT/0XKeHHi OGojsee 5 M HHUALTpALUS 4epe3 HHX MO-
‘BEPXHOCTHBIX BOJ OTCYTCTBYET.

[Turanve nogseMHbBIX Boj OGBIYHO IPOHCXOJHT B MecTax BbIXojaa
Ha TIOBEPXHOCTH 3€MJIH BOACHOIJIONIAIOUIHX KOPEHHBIX MOpoA, co-
JlepiKallux TJ1acT MoJesHoro Hckomaemoro. PafioH, rje BBIXOIb
KOPEHHBIX MOPOJ, TOrJIOULAIIHX I0BePXHOCTHbIE BOJBI, COCTABJAIOT
Gosee 1% obuiefdi mionanu MecTOPOXKAEHHS, cuHTaercsi ofHaMKeH-
HblM. OGBOAHEHHOCTH MECTOPOXKAEHHS MPAMO MpPONOPIHOHAJBHA
‘00HaXKEeHHOCTH MOPOA IPH OAHHAKOBOH HX TPELIHHOBATOCTH.

JInTonoruyecKHif CoOCTap BMEWAWMHUX NOPOLIL
Menbue 06BoJHEHH MeCTOPOXKIEHHS, CJAOMKEHHBIE KPHCTAJJIHYECKH-
MH 1 OCaJ0YHHIMH CIeMEHTHPOBAaHHBIMH NOPOAaMH (CJAaHILAMH, pPo-
roBHKaMH, KBapUHTaMmH, 3(dy3uBamMu, rpaHHTamMH, I[ecYaHHKAMH,
4pruJJHTaMH, aJeBPOJHTaMH, MPOCJIOSMH H3BeCcTHAKA H yras). Bo-
Ia B HHX JBHJKETCH MO TPeUIHHaM. 3HAUHTEIbHOII 06BOIHEHHOCTHIO
XaPaKTepPH3YIOTCH MeCTOPOXKIAeHHS, TPHYPOUeHHble K 3aKAapCTOBaH-
“HbIM HM3BECTHSKaM W [APYIHM JIETKOPACTBOPHMBLIM MOPOZAM.

Haubosnee tsxensle ruporeojoriyeckie ycaoBus HabJ/101aK0T-
5 HA MeCTOPOXK/EHHAX, IJle IVIACT MOJIe3HOr0 HCKollaeMoro 3saJe-
raer Mexay PHIXJbIMH BOJONPOHHIAEMbBIMH MOPOAAMH H CHJILHO 06-
BojHeH. TakoBbl rHAporeocjorndeckne ycJOBHS MeCTOPOXKAeHuit Oy-
poro yras Jlrenposckoro u IloamockoBhoro Gacceiinor. Tlpu
BCKPEITHH BOJOHOCHHIX TeCKOB BMecCTe ¢ BOJOI B BHPaGOTKH MOCTY-
1210T H BOJAOCOJepiKalllHe TMecKH, YTO HapyllaeT YCTOHYHBOCTBH IO-
PO ¥ TOPHHIX BHPabBOTOK, BLI3LIBAET OMOJ3HH, OOPYIIEHHS H T. II.
Kpens moasemubix BHIpaGOTOK B ITHX YCJOBHSAX HCHHITHIBAET TOp-
HOe 1aBJeHHE, HepelKo BO MHOro pas OGoJiblle, 4eM B CKaJbHLIX
flopojax.

I1pu 3azeramnu B KpOBje H NOYBE IJ1acTa MOJE3HOTO HCKOMae-
MOFO BblepXKaHHBIX MO MOIMHOCTH M TNPOCTHPAHHIO IVIHH BOJO-
O0HIBHOCTL MECTOPOX/IeHHsi 0OBYHO HeGOoJblas H NPHUTOKH IOCTO-
‘AIHHEL BO BpemeHH: IIpu Berpeye rOpHBIMH BeIpaBOTKAMH IeCcYaHbIX
ann3 6Ge3 NpOBeleHHs IpefABapHTeNbHBIX OCYUIHTeJhHBIX MEpONpHsI-
THIT MOJKeT NMPOH30HTH NMPOPBIB BOILL B BEIPAGOTKH H 3aHOC MX MJIbI-
8yHOM. [TOBHIIIEHHBIMH NPHTOKAMH BOALI H NMPOPHIBAMH IIJILIBYHOB
XapakTepusopaJiock JleHrepckoe 6YpOYroJibHOE MECTOPOMKIeHHE.

TekToHnKka paHoHa. 30HB TEKTOHHYECKHX HapyILIeHHil B
2IICMEHTHPOBAHHBIX TMOPOAAX fBJSIOTCS MeCcTaMH COCPeLOTOYeHHO-
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ro, HHOTZA KAaTacTpopHYeCKOro mOCTYMJaeHHs BOAbI B TOpHble Bbl~
paborku. Tak, Ha oAHOM M3 pyAHHIX MecTOpoXieHuii KasaxcraHa
IPH BCKPBITHH KBEpPULIaroM 30HLI IJ1aBHOrO HalBHra NPHTOK Tpe-
IHHHO-KAPCTOBLIX BOA Pe3KO yBeamunacsa # goctur 400 m3/u4.

[To soHaM TEKTOHHYECKHX TpELIHH MOKET OCYLIeCTBAATLCRE
CBfi3b NJIACTOBBIX BOAOHOCHHIX TOPH30HTOB MeXay C06o# H C mo-
BEPXHOCTHBIMI BOJOTOKAMH W BojoeMoM. Jlaxke mpm OTCYTCTBHM
CBSI3H C NOBEPXHOCTHHIMH BOAAMH H3 TEKTOHHUYECKHX TPeUlHH B Te-
YeHHe JUIHTeJbHOTO NepHOja B BHIPAOOTKH MOXKeT MOCTynaTh 00/ib-
HI0e KOJHYEeCcTBO BOALL. 30Hbl TEKTOHHYECKHX HapylleHHil peako fAB-
JISIIOTCS OT/AeJbHBIMH BOZOHOCHBIMH TOPH30OHTAMH, H30JHDOBAHHBIMH
OT CMeXKHbIX IVIOTHHIX MOPOA.

Hapsiny ¢ 3THM TeKTOHHYeCcKHe HApyIIeHHS B pe3yJbTare cMme-
IIeHHS NOPOA HEPEAKO CAYKAT BOJAOYNOPHBIMH 3KPAHAMH, H30JIH-
PYIOILHMH NOCTYIJEHHE BOABI H3 COCEAHHX O/J0KOB MECTOPOXKIEHHA.

Hamenenne BogooGHAbBHOCTH ¢ TrayOHHOM rop-
HHX BHpaboTok. B 3aBHCHMOCTH OT Ie0JIOTHYECKHX H THAPO-
reoJIOTHYECKHX YCJOBHH NPHTOK BOAbB H KO3 (HIHEHT BOA0OOHJIb=
HOCTH HM3MeHsiloTca ¢ raybuHoi. B [donbGacce MakcuMmaJjibHble NpH-
TOKH B IMaxTH Halmofawtca oO0uyHo Ha rayfune 150—350 m ot
NOBEPXHOCTH; C YBeJHUYeHHeM TIyOHHH paboyHX TOPH3OHTOB MpH-
TOKH K HHM yYMEHLIIAIOTCHA, HO OOIIMA MPHTOK ¢ yray6JeHHeM Iiax-
Thl 06BYHO yBesanunBaercsd. Ha onHOM H3 pyAHEIX MecTOPOMKIeHHH
Ypana, no panasim M. HU. fIkoBaesa; nanGoJsiblline BOZONPHTOKH OT-
MeyawTcd Ha ray6ude 70—80 M; ¢ yBeauueHHeM rJayGHHB NPHTOKH
3aMeTHO yMeHBIIAlTCs.

YuMenblneHHe Bogonpuroxa (koadduunenTa BoA0OOHIBLHOCTH) €
ray6uHOH  00bACHAETCST CHHIKEHHEM ° CTENeHW TPelHHOBATOCTH,
yMeHbIIEHHEM IOPHCTOCTH H BOAOMPOHHIIAEMOCTH CKaJbHBIX HOPOZ,
3aNOJHEHHEM TPElHH TVIHHICTHM MaTePHaJIOM.

B maxTth CeBepoypaibCKHX GOKCHTOBBIX PYAHHKOB NPHTOKH C
ray6uHoli ypeanunBaiotcs. IIpu  ocBoednn ropusoHToB + 100 1
+70 M mputok cocrasasa 4000—5000 m3/u, npu ocroeuun GoJee
riay6oKHX TOPH30HTOB H CHH:KeHHH Hamopa Ha 100—120 m cpexn-
Huil mpuTOK Bo3poc Ao 8300 m3/y, a sarem no 11 000 m?/a. Bouee
609 npuroka B waxtel CYBP cocrasasior Boab, HHQHABLTPYIOLHE-
csl M3 pek, okosa0 30% mnpuxoantcs Ha JAHHAMHYECKHE PECYPCHI IOA-
3eMHbIX BOZ, (opMupylomuecs 3a cuer MHOUALTPAUMN aTMochep-
HEIX ocalkoB, H 6—8Y — pa cpabGoTKy cTaTHYECKHX 3amacoB MOJ-
3€MHBIX BOJ.

Ha kapnepax npHTOKH Bcerja BO3pactaior l'IpHMEpHD nponop-
IIHOHaJbHO riyOHHe paspaboTKi.

®opmu mnorpebenHoro peaseda. pesune pazmu-
BBI, 3aM0JIHEHHElE MO3JHee BOLONPOHHIAEMBIMH [ECYaHO-TJIHHHCTHI-
MH [OpOJAaMH, coAep:KaT GoJiblIHe 3amachl MOJA3eMHLIX BoA. KomH-
TaKTHPYd ¢ MOPOJAAaMH MPOAYKTHBHOI TOJLH, 3TH OTJOMEHHS CO3-
Jal0T THAPABJHYECKYIO CBA3bL HECKOJbKHX BOJLOHOCHBLIX FOPH3OHTOB,
PacnoJioKeHHbIX B KPOBJe H MOYBE I14CTa 10JIe3HOTO HCKONAaeMoro,.
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H 00YCJOBJHBAIOT MOBbLIeHHLI nmpuTok. Ha pue. 30 mokasau cxe-
MaTH4YecKHH reoJIOrHuecKHil paspe3 uepe3 ApeBHIOI jJoanHy B Bo-
poBuuckoM paiione (Jlenuurpajickoit oGuacTt), npH GopMupoBa-
HHH KOTOPOH NOJHOCTHIO PasMBbITHI HHMKHEKAMEHHOYIOJbHBIE OTJIO-
FKEeHHs.

Apebruit paamsif

3\

TR

v+ s E Y7 (e s

Prc. 30. CxemaTHueckuil reoJlorHyeckHii paspes A0JeAHMKOBOH JOJAHHE  (nmo
. A. Yeabuosy):

I — nokposHble CYrAHHKH; 2 — MOpPeHLl; 3 — NeckH pasHoit kpynuocr; 4 — rAHHB, § — H3BeCT-
HAKH; 6 — Yroab; 7 — OrHEYNOpHEIE FMRHB § — H3BECTHAKH M AOJOMHTHI: 9 — YPOBeHb Hamop-
HBIX BOJ

Ha HexkoTOpHIX Kene3opyAHHIX MECTOPOXKIeHHAX Ypana ycra-
HOBJIEHBl 3PO3HOHHBEIE MOrpe6GeHHEle AOJAHHB ray6uHOA mo 180 M B
H3BECTHAKOBLIX NMOpoaax kKapboHa.

Bausune cTapex 3aronjedHHHX BHPabGoOTOK.
Boabuioe KosuuecTBo NojseMHbIX BOJ HaKalJHBaercs B CTaphX 3a-
GpomeyHBIX BulpaboTKax, MycTOTax M TpellnHax oOpyLUIeHHA Ha oT-
pabGoranHHbIX ydacTkax Mecropoxienus. [IpopuiB sTHX BOA B jeiHcT-
BYIOlIHe TOpHble BbipaboTkKH OOBIYHO HOCHT KaTacTpodHYecKHi Xxa-
PaKTep H CONPOBOXKIaeTcsl BHHOCOM 3HAYHTEJNbHBIX Macc 06J0MOu-
HOTO MarepHa/ja, paspylleHHeM KpeIUIeHHs H pyJAHH4YHOro obopy-
JOBaHHUA.

Kucnas Boga c nannuneM CBOGOJHON CEPHOH KHCJIOTHI, MOCTY-
nawouas H3 CTaphiX BHPAa0OTOK YroJbHBIX HIAXT, OYe€Hb OMacHa, Tak
KaK OHa paspyllaeT HacoCH, PelbcH H Apyroe o6opyaoeanme. Ha
MOJHMETANIHYeCKHX PYAHHKAX MOA3EMHAsA BONA, CKAIIHBAIOULAACH
B 3abpoleHHBIX BHpaGoTKax Ha oTpaGOTaHHHWX yyacTkax, ocoOeH-
HO B 30He OKHCJeHHs, oforamiaercs TAXKeanMH Meraaaamu. Coxep-
XaHue B TaKoil Bolde Me/JH, CBHHIIA, IIHHKA H APYrHX MeTaJjioB MO-
JXeT JOCTHraTh HECKOJIbKHX IPAMMOB HJH Jae JecATKOB FPaMMOB

Ha JIHTP.
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BJIHF!HHE HeE3aTAMNOHHPOBAHHB X pas3sengou-
HbX ckBaxKuH [lo okonyannu GypeHHS KaXayl pa3BelOvYHYIO
CKBaXHHY 0ObIYHO JHKBHAHMPYIOT, MPH 3TOM H3 Hee H3BJjeKalwT 06-
cajible TpyGbl H TAMNOHHPYIOT JKHPHOH TIIHHOH HJAH  LIEMEHTOM,
uTOOB BOJA4 M3 BOJOHOCHBIX TOPH30HTOB He CMOIJIa NMPOPBAThCA B
ropuble BhipaboTKH. [Ipn nioxom TtamnoHaxe CKBaxKHH B cJaydae
TMOAPAOOTKH TOC/JAEJHHX TOPHBIMH BbIpa0OTKAMH 4Yepe3 HHX ouellb
YacTO NPOPHIBAETCS BOAA H B PSIie CJaydaeB CO 3HAYHTEJIBHBIM TpH-
TOKOM. B nenax 6GesonacHocThH GypeHHe TeXHHYECKHX CKBaXKHH mpe-
KpalawoT 3a 2—3 M 10 BCTPeYH HMH TOPHBIX BHPa60TOK. BekphiTe
CKBAXKHH TNPOH3BOAHTCS MOc/Je ux o6cajKH H LleMeHTalHH 3aTpyo6-
HOTO TMPOCTPAHCTBA.

Biusinue HempaBHJBLHOro BeJeHHSH ropHBH X
paborT. 3HauYHTe/bHOE MOCTYNUIEHHe BOABI B BbIPAGOTKH MOMKET
OLITh BHI3BAHO HENPAaBHJAbLHEIM BeleHHeM FopHbIX paGor H Heyjaad-
HbLIM OTBOAOM OTKaunBaeMblX WaXTHbIX BoA. [Ipu paGorax c ob6py-
uieHHeM KPOBJIH Ha 3€MHOif TOBEPXHOCTH YacTo MOABJAIOTCA BO-
POHKH, TPeUIHHBl U T. M. B 3THX cayuasx Heo6X0AHMO He AOMYCKATh
Ha TNOBEPXHOCTH CKOIVICHHSA 3aCTOHHBIX BOJ M CTOKa JHBHEBLIX BOJI
¢ OKpy:Karollleil niolain K 30HaM 06pyuIeH .

B oraenpubix GaccefiHaX H3BECTHBHI CAyYaH MOCTYIJIEHHN JIHBHe-
BEIX BOJ| Yepe3 YCThsl WAXTHl H OCOOEHHO 4Yepe3 yCThsl 3aOpOolIeHHBX
ITOJeH H WYPGOB.

Ha HekoTOpHX IIaxTax NMPOH3BOAAT MOCAJAKY KPOBJH B JaBax B
H#eO/1aronpPHATHLHIX THAPOTEOJOTHYECKHX yCJI0BHAX (OJH3Koe 3alera-
HHE B KpOBJIe OTKPHITHIX BOJOTOKOB HJIM MOLIHOH TOJIIH BOJOHOC-
HBIX aJJIIOBHAJBHBIX H (JIIOBHOTIANMANBHEX meckoB). B ropueix
BHIpAa60OTKAX, PAaCHOJIOKEHHBIX B JO0JAHHAX PeK, MOXKHO JIOMyCKaTh
obpyulenHe KPOBJH TOJbKO MPH MOIIHOA TOJINe MIACTHYHLIX TI10-
poa (TJHH, NJACTHYHBIX TJIHHHCTHIX CJAHIEB), B KOTOPBIX B 30HE
00pylLIeHHst He BO3HHKAET OTKPHTHIX TPELIHH.

Heab3si OTBOAHMTL WIAXTHBIE BOABL 10 NOBEPXHOCTH WIAXTHOrO
noJst 4 B paiioHe Kapbepa KaHaBaMH H no 6ajkaM, a Takike opo-
IIaTh pacnoJoXKEeHHble 31eCh Oropojibl, ecad INOPOALl BOAOIMPOHH-
IaeMbl H mponyckaloT nHduabTpyrouinecss BoAwsl. B osparax u 6ad-
KaxX, pacno/ioAKeHnblX B rpeaejax moJs maxThl HJIH B paHOHe Kapbe-
pa, Ge3 TwlaTeJbHbIX MHCCJACLOBAHHH, Heab3fl YCTpaWBaTh IJIOTHH
ans cbopa Boasl. HabGuiolennsa Ha noasix 6ypoOyroJbHEIX Kaphepos
Huenposekoro OacceiiHa w Ha maxtax [ToaMockoBHOro OGacceiiia
MOKa3aJH 3HAUHTEJbHYI0 06BOJIHEHHOCTh YrOMbHBIX MIACTOB 34 CUeT
HHOUJABTPYIOILIXCSA BOJ.

§ 38. I'maporeonoruyeckue KAacCH(PUKALUHH
M THIIBI 00BOJHEHHBIX MECTOPOXKIAEHHH

HOJ[OJ’KHB B OCHOBY OLEHKH CTeneHH 0OBOIHEHHOCTH MecTOpoxKie-
HHH reoTeKTOHHYeCKHil (paKTop M OJHOBPEMEHHO VUYHTHIBAs Apyrue
OCHOBHBIE MPHPOAHHEIE YCJAOBHA (HaJH4YHe MHOTOJIeTHel Mep3JIOTH H
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6an3octb Boporokos), C. B. Tposucknit mpeanoxun kaaccuduka-
LHIO MeCTOPOMKAEeHHil NoJie3HbIX HcKomaeMbix (Tabua. 11).

Tabanpma 11
KaaccHdukaumss MECTOPOXAEHHH TOJE3HBIX MCKOMAeMbiX
I'pynna Toarpynna Tan
1. Mecropoxnenns Bue 30- | 1. ¥Ypanensnie or Bojoemom | A, OcHoBHule
Hbl MHOrOJIeTHEH Mepajo-| H BOJOTOKOB 1. ITrarpopmennsii
TH 2. TeocHH KAHHAIBHBIT
3. Tlpomexyrounsit (cme-
IIAHHDIH )
2. Mecropoxgenuss B 30He | 2. Pacnonoxkenneie B6amusu|B. lonosnuresbhbie
MHOTOJIETHEll Mep3JIoThl OTKPHITHIX BojioTOKOB M| 4. Kapcroseiit
BOJIOEMOB 5. CoasiHoii
6. PocChIlHBIX MeCTOpOK-
JleHHit
7. MecTopoxaenuii cepsl

Mecropoxkaenns naaThopMeHHOr0 THIA NPHYPOUEHbl K BepxHe-
MY HEJAHCJOUHPOBAHHOMY 3TANy TreoJOrHYecKHX KOMILUIEKOB Ha
naathopmax, cJA0KeHHbIX 0CaJ0YHBIMH NOPOAAMH, HE N0/ABePraBIln-
MHcs Meramopduiamy. B KpoBie u mouse miacta MoJIe3HOTO HCKO-
1MaeMoro uatlle 3a/1eraloT MOPHCTbIE, PLIXJble TOPOJABI, COAEpPKaLlHe
Hepeako Gosbliue 3anackl noA3eMHux BoJ (IToAMOCKOBHLIH yroJb-
Hbiii # JlHenposckuii 6ypoyro/ibublii Gacceiinsl).

lFeocHHKIHHANBHLIH THO BKJIIOYaeT MeCTOPOMKJIEeHH:, NPHYpOUueH-
Hble K HHJKHUM 3Ta:KaM maaTdopMsl, K HX ckaaauatoMy pyHrameH-
Ty, CI0XKEHHOMY MeTaMOp(hHYECKHMH AHCIOLAPOBAHHBIMH CKAJILHE-
MH MOPOAaMH, B TPEILHHAX KOTOPLIX COAEPIKATCH OrpaHHYeHHBIE 3a-
nacol moa3emubix BoA (Honeuxwii, Kysweuxmii, Kaparaunuackuii
yroJibHble Gacceiinbl, KpHBOPOXKCKHil XKene30pyAHblil 6accefin).

K mpomemyTouHOMY THIY OTHOCATCH MECTOPOXKAEHHH, KOTOPbIE
MOTYT mpHOGJHAKATLCH K MIaTGOPMEHHOMY HJH Te0CHHKAHHAJIBHOMY
tiuny. Hanpumep, nojeanoe HCKOnaemoe 3aJjeraer B HHIKHEM 3Taxe
CpeaH MeTaMOpP(PHUECKHX MOPOA, NePeKpbITHX MOLLHOH 06BOAHeH-
HOH Toauielt ocaj0uyHBX NOPOJA BepxHero sraxa miaaropmel (3a-
naguui JJonGace, MecTOpoXIeHHs yriasi 3amafgHoil YKpaHHBI, Ke-
aesopyaubie mectopoxaenns KMA, Coxonoscko-Capbaiickne me-
CTOPOXKAEHHs H Ip.).

JOnoNHHTENBHO BHILEJEH KaPCTOBHH THI MeCTOPOXKAEHH[, Xa-
paKrepuayiomuica GOJLIIHMH TPATOKaMH H Tpebylouuii ocoboro
MOAXOAa NPH pPasBelKe M OCYLIECTBJEHHH MeponpHATHi nmo Gopble
¢ noaseMHBIMH Bodamu. Oco60 BHAeNEHB MecTOPOIKAEHHS Jerkopa-
CTBOPHMEIX cOJieil, POCCHITTHLIE MECTOPOMXKIEHHS H MECTOPOMKIeHHS
NPHPOIHOH Cephl.

OTnecenne MeCTOPOKJIEHHH K TOMY HJIH HHOMY THIY, TIOATPYI-
e H rpynme mo3BoJsieT NPaBHJAbLHO NOJOHTH K OlleHKe ero o6Boj-
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HEHHOCTH M HAMETHTb MepompusTHd no Gopbbe ¢ MOA3EMHLIMH BO-
JaMH.

B 3aBHcuMOCTH OT XapakTepa H BOLOOOH/JbHOCTH TMOPOA, cJja-
ralomux KPOBJIO H MoYBY noJje3Horo uckomaemoro, . M. Ilero-
JieB BBIAEJNACT MECTOPOXKIECHHS, B I'e0JOrHYeCKOM paspese KOTOPBIX
npeobianaioT: 1) TpelulHHOBaThie cKaJbHble TOPOALI, 2) phIX/able
necyaHo-TJAHHHCTHE H ecYaHO-rajiedHbie TOPoAL K 3) KapcTylollHe-
cfl M JIeTKOpPacTBOPHMBIE NOPOJAbLI (H3BECTHSIKH, AOJOMHTH, THIICH,
AHTHIPHTH). :

ITo cTemeHH C/IOKHOCTH TeOJIOTO-FHAPOTEOJOTHYECKHX H HHKe-
HEPHO-Te0JOrHYeCKHX YCJIOBHH KapbepHHX MoJel, KOJIH4eCcTBY BOIO-
HOCHHIX TOPH30HTOB, BeJIHUHHE Hanopa H BOAONPHTOKA, CJAOKHOCTH
ycaoBHi ocymenus u cnoco6a ocymenus O. B. Ckupreano moapas-
JlesisieT MecTOPOXKAEHHS TOJe3HbIX HCKOMaeMHIX (KpOMe COJSHBIX H
IE 30H]e MHOTOJIETHEH MEp3J0TH) Ha 4YeThlpe TeHeTHUYeCKHX THIa

15 2],

I. MecropoKaeHHs, NpHypOUYEeHHbIE K AHCJIOLUHPOBAHHOMY, 4acToO
MeTaMop(hH30BAHHOMY KOMILJIEKCY YCTOHYHBHIX CKaJbHBIX MOPOJ.
YenoBus ocyunleHHs npocrthle. JJONycTHM OTKPHITHIA HJIH MOA3EMHbBIH
gorootauB (KpuBopoxcknuii, AxTeHckHil Keiaesopyauble, Becesos-
ckuii, Bonuancknii yronbusie, UepHoO3epCKHil HHKeJNeBHI, YyaaHH-
CKHIT MeJIHBIHi KapbepH).

II. MecTopoxXdeHHsl, IPHYPOUEHHBle K KapCTYIOLIHMCH HJIH CHJIb-
HO pa3po0bJeHHBM YCTOHYHBHM CKaJbHHIM nopoaam. IIpu npocTeix
YCJIOBHAX OCyIIeHHs NMPHMEHHM OTKPBITHI M NMOJA3eMHBIH BOJAOOTJIHB
(scToHCKHe caaHlUeBble Kapbephl). Ilpu cpeanei ciaoXHOCTH H
CJIOKHBIX TIPHMEHHMBl NMOBEPXHOCTHBLIM, MOA3EMHBII H KOMGHHHPO-
BaHHBIH cnoco6ul ocymenns (PasgonbHeHckuii cepHuit, ['opesckuit
NOJHMEeTaNJINUeCKHl Kapbephl).

ITI. MecTopoxaeHHs, IPHYPOUEHHBIE K AHCIOLMHPOBAHHOMY KOM-
IJIEKCY YCTOHYHBHIX HEKAPCTYIOLULHXCH CKAaJbHBIX MOPOJ, NEPeKpbl-
ThIX OCAJOYHbIMH ITeCYaHO-IJIHHHCTBIMH HEYCTOﬁ'-IHBb!MH OTJNOKEHHSA -
Mu. [Ipu Benuuune namopa a0 50 M ycJ0BHA OCYyIIEHHS cpeldHeil
CJIOJKHOCTH; MPHMEHHM TNOBEPXHOCTHHIA HJH MOA3EMHBI, a Ha mep-
BOOYEPEJHBIX yYyacTKaX — KOMOMHHPOBaHHBI crmocob OcyIIeHHA
(Croitnenckuit, JleGeauHCKHH JKenesopyaHule Kapbepsl B KMA).
IIpn nanope no 100 M H ABYyX-Tpex ApPeHHPYEMHX BOAOHOCHEIX IO-
PH30OHTaX HMEIOT MECTO CJOXKHble YCJAOBHSl OCYIIEHHHA; NpHMeHIMa
KomMOHHHpOBaHHas cHcreMa ocymenus (Coxonosckuii, Cap6aiickuii,
MiuxaifiioBCKHH XKeJ1e30pyAHbse, 3BPAHOBCKHA MOJHMETAJNIHUECKHIT
xapbepst). Ilpn Hanmope g0 100 M u Tpex H 6oJiee BOJOHOCHHIX TO-
PH30HTAX YCJOBHS OCYIIEHHS O4YeHb CJO0XKHBIe H Heo6Xxoaum KoMOu-
HHPOBaHHMLI crmoco6 ocymeHHs ¢ GoaslluM yHcaoM apen (ITorpe-
MelKHil Kenesopyanblii kapeep KMA).

IV. MectopoXaeHHs, NPHYpOUeHHHE K OCaJOYHOMY KOMILIEKCY
HEYCTONYHBBIX 11€CYAHO-TIHHHCTBIX H YCTOHUHBHIX IMOJYCKalbHBIX
nopoA. Ilpu namope jo 30 M H OIHOM-ABYX APEHHPYEMBIX BOIOHOC-
HbIX TOPH30HTAX YCJOBHS OCYIIeHHS CPelHeH CJIO0XHOCTH; NmpHMe-
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HHMBI TIOBEPXHOCTHbIM HJIH MOA3EMHEIH cnocolul, a Ha mepBooyepes-
HBIX yYacTKax BO3MOZKeH KOMOHHHpPOBaHHBI crnocob ocyllenus (3a-
nopozckuit Mapranuessdf, ITpumopcknii autapuwii, Mrarckuii, Mo-
posoBckuil, BanaypoBckuit yronbHele, JIHCAKOBCKHI Kele30pyaHbiil
Kapbepbl). Ilpu Hanope no 50 M M ABYX-Tpex ApPeHHPYeMBIX BOJIO-
HOCHBIX TOPH30HTAX YCJOBHSI ocylleHHs cioxuble. Ilenecoo6pasno
npHMeHeHHe KoMGHHHpOBaHHOTO cmocoba ocymenus (Kymmypyn-
CKHIf YroJibHBIH Kapbeep).

[Tpn manope mo 100 M u Tpex u GoJiee JpeHHPYeMEIX BOAOHOC-
HBIX TOPH30HTaX HAO/IOAAIOTCA OYEHb CJOXKHBIE YCJAOBHA OCYLIEHHS
H HeoOXOJHMO NPHMeHeHHe KOMOHHHDPOBAHHOrO cmocofa OCyIIeHHA
¢ 6oabIINM YHCaOM JpeH (HekKoTopule THXBHHCKHe OGOKCHTOBHIE
Kapbephl).

Kak ciefyer W3 cKa3aHHOro, ecsin I THIm MecTOpOXKJeHHH Xapak-
TepH3yeTCsi MPOCTHIMH YCJOBHSIMH OCYIIEHHs KapbepoB, TO Ha Me-
cropoxaenusax II, III u IV THmoB no ruAporeosOrHYeCKHM YCJIOBH-
M (KOJHYECTBY BOAOHOCHHIX TOPH3OHTOB, MOIIHOCTH, BeJHYHHAM
Ko3(ppHuHeHTa QHIBTPALHMA H HANOPY BOAOHOCHBIX TOPH3OHTOB) BHI-
IeJISIIOTCS YeThipe KaTeropHH CJAO0MKHOCTH OCYIUeHHS KapbepoB: Npo-
CTHIe, CPeJHEel CJOXKHOCTH, CIOXKHLIE H OYEHb CJ0XKHBIE, OT KOTOPHIX
3aBHCHT BHIOOp THIIA JPeHaXKHOH CHCTEMBI.

§ 39. Onpenenenne BOLONPHTOKOB B PA3Pe3HYI0
TPAaHILUE H Kapbep

OnpenesneHne NPHTOKA BOJbI B Kapbep H LIAXTy ABJAeTCA OAHOH M3
CcaMBIX CJ0MKHBIX 3a3jJad THAporeosorHd. Bce cyllecTByiollHe Me-
TOAB pacyeTa SIBJASIOTCSH NPHOJHMKEHHBIMH BCJIEACTBHe MHoroo6pa-
3HA eCTeCTBEHHHIX (DAaKTOPOB, ONMpeAeNsoUIHX TPHTOK, H H3MeHe-
HHH THAPOTEO0JOTHUeCKHX YCJOBHH MECTOPOAeHHS INpH MpoBeje-
HHH TOpHLIX BhpaboTok. B mpoiecce ocyuleHHsi MeCTOpOKIEHHS
ocyuaeMasi MJIOLLAAb H KOJIHYECTBO JPEHa’KHBIX YCTPOHCTB BCE Bpe-
M5 MEHSIOTCS, 3€pPKaJo INOJ3eMHBIX BOJ pPE€3K0o NOHHIKAeTcs, NPH
3TOM MOTYT NOSABJAATLCA HOBbiE HCTOMHHKH OOBOJHEHHS TOPHBIX BhI-
pa6oTox B BHAE BOJ COCEIHHX MOBEPXHOCTHHIX BOLOTOKOB H CMEX-
HBIX BOJOHOCHBIX TOPH30HTOB, paHee He YYacTBOBABIIHX B 0OBOA-
HEeHHH.

BmecTte ¢ TeM mpakTHKa OCYIUEHHS MECTOPOMXKAEHHH Mokasaja,
YTO IIPH yuere CYLIeCTBYIOLLIHX THAPOreoJIOTHYeCKHX YCJIOBHH H H3-
MeHeHHI HX IpH oTpaboTKe MeCTOPOMK/IeHHA NMPHMEHsIOUIHecH MpH-
OsizKeHHble METOAbl pacyeTa NPHTOKOB IIO3BOJSIOT C JOCTATOYHOMH
TOYHOCThIO OLIEHHTh BeJIHYHHY OXKHAAeMOro NPHTOKa H ONpeelHTh
KOJIHYeCTBO JPEHAXKHHIX YCTPOHCTB VISt OCYIIEHHS MeCTOPOKAEeHHs.

Hnsa ouenkd o6BOJHEHHOCTH MeCTOPOZK/I1eHHsl, pa3pabaTHBaeMo-
ro OTKPHITHIM criocofoM, onpe/essieTcss NPHTOK BOJALI B Kapbep, HC-
NoJIb3yd TMOJYuYeHHLIe NPH pa3BejKe JaHHEe O HaJHYHH BOJLOHOC-
HEIX TOPH30HTOB, OOBOJHAIOUIHX TOPHBIe BLIPAaGOTKH, MX THJPOreo-
JIOTHUYECKHE MapaMeTpsl (MOLIHOCTb, Hanop, Koadduuxent Guaprpa-
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LHH, YPOBHENPOBOAHOCTb, NMbE30APOBOAHOCTL, BOAOOTAAYa H Ap.), @
TaK:Ke pasMepnl Kapbepa H paccTosiHHA A0 ofJjacTeil NHTaHHA B
CTOKA MOJI3eMHbLIX BOJL.

Hns omnpenenenus o6llero NpoToka BOAH B Kapbepsl NpHMeHs-
IOTCA MEeTOJbl: THAPOreoJIOrHYECKHX aHaJIoTHH, BOAHOro OaJjaHca,
aHaJHTHYECKHH H MOJeJHPOBAHHS.

OnpeneneHne obuwero npUHTOKa MO METOAy TIHA-
poOreoJOrH4ecKHX aHaJdOrHH IDTOT MeTOAd NpHMeHSeTCH
JUISl OPHEHTHPOBOYHOH OLEHKH BOJONPHTOKOB B IPOEKTHPYeMbIH
Kapbep B npeienax 6acceiiHa, rie HMelOTCSl AefCTBYIOLIHEe Kapbe-
pol — aHaJjiord. McxopHo#i BenHuMHOH AJ1s1 IPOrHO3a BOJONPHTOKA
MOXKET CJYXHTb KO3 (HIUHeHT BOJA0OOHIBHOCTH HAa PasHBIX CTaJAHAX
pasBHTHSI Kapbepa — aHajora (mepBele 2—3 roja 3KcIjyaTalHH,
OpPH AOCTHXKEHHH NPOEKTHOH MOLIHOCTH H T. A.).

Koapduunent BoA0OGHILHOCTH XapaKTePH3yeT BOLOMPHUTOK H
MOKA3bIBAeT KOJHYeCcTBO BOJIbI B KyGHUECKHX MeTpax, OTKa4YHBaeMol
npH A00blue ONHOH TOHHBl IOJIE3HOIO HCKOMaeMmoro. 3HayeHue Ko-
adduHeRTa BOA0OOHIbHOCTH Kojebjercs B LWIHPOKHX mpeaenax —
or 1 no 40 u Goslee H 3aBHCHT OT MHOTHX (DaKTOPOB, B HACTHOCTH
OT cHCTeMBl paspaboTKH, cTeneHH MeXaHH3allHH, NPOH3BOAHTE/bHO-
CTH Kapbepa HJIH WaxThl H T. 1.

IIpH BCKPHITHH MECTOPOMKAEHHS H /0 KOHIA NOATOTOBHTELHHIX
pabor creneHb OOBOJHEHHA Kapbepa cJeayeT OLEHHBAaTb OO0IIHM
NPHTOKOM, a He K03(p(HIHEeHTOM BOAOOOHJIBLHOCTH, TaK KaK IPHTOK
He 3aBHCHT OT KOJIHYECTBA H3BJEKaeMOro MOJe3HOr0 HCKOIaeMoro.

ITpH mpOeKTHPOBAaHHH Kapbepa BOAONPHTOK ONpejessieTcs mo
K03t pHLHeHTy BOAOOGHJIBLHOCTH Kapbepa, HaXO[Adllerocs NPHMepHO
B OJHHAKOBEIX C HHM THADOTE0JOTHYeCKHX H TOPHHIX (MO NPOH3BO-
IHTEJBHOCTH, CHCTeMe paboT) ycJoBHAX. IJTOT cmocob cYHTaercs
LOCTaTOYHO HaJeXHLIM JIJISl TMPeABapHTEJbHOTO CYXKIEHHA O CcTerme-
HH OGBOJHEHHOCTH TMPOEKTHPYEMOro Kapheépa B MEpPHOJ ero skcnaya-
TaLHH.

[Tputok BOAB B NMpoeKTHPyeMulii Kapbep Q ompexensieTcs mo

thopMmyae:
Q=K. (89)

rae Ky — xoadduienT BoA0OGHJIBHOCTH Kapbepa-aHajora B CO-
OTBETCTBYIOLILHI MepHoX ero pa3BHTHA, M3/T; D — npoekTHas H0GH-
ga, T, { — BpeMs, COOTBETCTBYiOllee MepHOAY AOGHIYH, CYT.

[TpHTOK B NpPOEKTHPYeMHIl Kaphep B NEPHOA CTPOHTENLCTBA H
SKCIIYaTalHH MOMKHO TaKKe ONpeies]HThb, 3HAf BEJIHUYHHY NPHTOKa
Ha | KM AauHB Kapbepa, HaxojslLlerocsi B aHaJOTHYHLIX rOpHOreo-
JIOTHYECKHX YCJIOBHAX.

Onpenenenne o6Gulero MNPHTOKAa MO BOAHOMY
Gamancy. O6ulnii NPUTOK B Kapbep WJIH B JpeHa)Hble TOpHHIE
BLIPAGOTKH NPH MOA3€MHOM OCYLIEHHH MOXHO ONpeleNHTh Kak
CYMMY CTaTHYeCKHX (eCcTeCTBEHHBIX) 3amacos, ylaJsieMblX NpPH OCy-
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feHHH MEeCTOPOXK/IeHHS, H eCTeCTBEHHHX PecypcoB, MOCTYMAOUIAX K
y49acTKy pa3paboTku u3 obGnacTH nuTtanuf. Jlanubiii MeTox Gula yc-
memwHo npuMened M. A. CkabGansaHoBHUEM IIpH OLIEHKE NMPHTOKA B
CHCTEMY ApeHazKHbiX BHIPAa00TOK 6YpPOYro/ibHbBIX KapbepOB YKPaHHEIL.

STOT MeToJ NMPHMEHHM /s MeCTOPOXIeHHH, paspaGaThiBaeMBIX
OTKPHITHIM cnoco6oM npH HerJy6oKOM 3ajeraHun 6e3HaNOPHBIX MOJ-
3eMHBIX BOJ, OOBOAHSIIOLIHX TMJACT IOJIE3HOTO HCKOIIAaeMOro H Mo-
TIOJIHSIOUIMXCA 33 c4yeT HHOHJIbTpAUHH aTMOCc(epHBIX OCAaZKOB B
npejesnax BOAOCOOPHOH MJOLLALH.

PaccMoTpHM yuacToK pa3pesHoil TpaHIIeH, NpelBapHTeNbHO
ocyuiaeMol MOA3EMHBIM crnoco6oM MyTeM 3aJ0MXeHHHA APeHaxHOro
CTBOJIa H LITPEKOB, OCHAILEHHBLIX 3a0UBHBIMH (HAbTpaMu. B pas-
HOI CcTemeHH MOMXKHO DAaccMaTpHBATb KaK yYacTOK Kapbepa B Ha-
4aJIbHBlH NMEePHOJ ero 3KCIJyaTallHH, TaKk H Bce MOJe Kapbepa.

Ynansiemble cTaTHYeCKHe 3amachl HaXoAATCHA B Ipeaejax InIo-
uwaau paspaboTok F u B 30He pacnpocTpaHeHHs JernpecCHOHHOH BO-
POHKH.

1. CratuueckHe 3amachl Ha OcyIIaeMol mJoland pa3paGoTKH

W = uV = pHF, (90)

rae p — o6beMHas BOJOOTAAYa, B AOJAX eAHHHUs; V — o6bem mo-
poa, TMoAJexamux ocyweHuio, M% H — cpelHAs MOIIHOCTb BOJO-
HOCHOTrO cJiosi, M; F — miomajab yJacTka OcymleHHs, M2,

2. CpabaTbiBaeMble CTATHHECKHE 3amachl B Mpedeaax AemnpeccH-
OHHOii BODOHKH 3a TPaHHLAMH y4YacTKa OCYIIeHHS pPaBHBI:

w— HReL (91)

rae R — paauyc BJAHSHHSA OCYIUHTEJAbHOH YCTAHOBKH, CUHMTas OT
rpaHHlbl ydacTKa OCylleHHs, M; L — mepHMeTrp yuacTka ocylie-
HHS, M.

CpeaHuit NPHTOK 3a CYET CTATHYECKHX 3aMacoB OMpeAesieTcs 10

dopmyae:

Q=7 (F+0), (92)
$ 3
rae {— BpeMs, 3a Kotopoe GyAyT npoiijeHn! BHIPaGOTKH IIOC TPH-
yeTeipe Mecsila paboThl MOCJAEIHHX YCTaHOBJEHHBIX (HJILTPOB, CYT.
EcrecTBeHHBIe pecypchl, MOCTYNalmollHe K Y4acTKy OCYLIeHHS,
dopmupyioTes 3a cdeT aTMOC(hepHEIX OCaAKOB, HHOHIBTPYIOLIHXCH
Ha ocyllaeMoil IJIOIIALH OdYepejHOil pa3pabOTKM M MJIOLLALH pac-
NpOCTpPaHeHHS AeNPecCHOHHOIl BOPOHKH, a TaKiKe Ha Bcell ocTanb-
HOit BopocGOpHOH mioOIAaH, C KOTOPOH NOA3eMHas BoJda CTeKaer
K y4acTky paspaloTKH.
1. YacTe ecTecTBEeHHBIX PecypcoB, CBfI3aHHHX ¢ HH(QHJIBTPA-
uHeli aTMocepHHX OCajJKOB Ha ILIOLLAJH OCYLIeHHA, BKj4as Jae-
TIPECCHOHHYIO BOPOHKY, paBHAa:

Quer = 86,4Mw, = 86,4M (F + RL), (93)
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rie M — moayar noasemHoro croka, J/c ¢ 1 km?; o) — naowais
pa3paloTKH H 30HA pacnpOCTPAaHEHHA JENPECCHOHHOH BOPOHKH,
KM?2.

2. YUacTb ecTecTBEHHBIX pECYpPCOB, ABHralollHXcs B BHAe TPYH-
TOBOTO MOTOKAa K YYacTKy OcylIeHHss H 06pasyiouuxcs oT MHOUILT-
pauuH aTMoc(epHBIX OCaiKOB Ha mjoulaan BojocGopa, ompepess-
eTcd 1o ToH ke dopmy.e:

QLCT = 86,4M0)2, (94)

rie o — miouwaas BogocGopa, onpeiensieMas mo Kapre, KMZ.

3. UacTp ecTecTBeHHBIX pPecypcoB MoKeT GbiTh MOJACYHTAaHA TaK
e, KaK pacxol MOA3EMHOr0 TOTOKa, MOCTYNAIOUIero K y4acTKy
ocylleHHsl (ILIIOC 30HA JENPEcCHOHHO BOPOHKH), mo dopmyJe:

Qeer = kIH (B +- 2R), (95)

rae | — rujpaBanyecKHit YKJIOH MOA3EMHOr0 MOTOKA, 3aMepeHHBIH
N0 KapTe B THAPOH30rHNcax; B — MIMpHHA TOA3eMHOro TIOTOKA,
paBHas IIHPHHE YyYacTKa OCYIIEHHA, NMepHeHJHKYJsApHas K JABHIKe-
HHIO TIOTOKAa, M.

OGuine ecTecTBEHHLIE PeCypChl

Quer = 86,4 Mo, (96)

rie @ — naouajp HHQHJALTPAUHH aTMOC(EpHBIX OCafKOB, KMZ,
O61uuii NPHTOK paBeH:

Q= Qc'r i Qec'r- (97)

Meton BoxHoro Gajnaica IIHPOKO TPUMEHsIETCH KakK KOHTPOJb-
HBId /151 NpoBepkKH obecrneyeHHOCTH BOJONPUTOKA, PACCYHTAHHOTO
JIPYTHMH MeTONaMH, a JJisi MecTOPOK/IEHHI ¢ NPOCTHIMH THAPOTreo-
JIOTHYECKHMH YCJOBHAMH HMEeT CcaMOCTOATe/]bHOe 3HAYeHHe.

Onpepmenenne obGuero NpPHTOKAa aHalHTHYe-
cKkHM MeTozAoM. Kapbepsl M CTpoOHTeJbHBE KOTJIOBaHH, He Bbl-
TAHYTHE B AJHHY, NPAMOYTOJLHOI WM HeNpaBHJbHOI B njaHe ¢op-
MHE ¢ OTHouleHHeM JJHHH L K mupuue B, pasuem 10:1 u menee,
NpH onpefie/leHHH 0XKH1aeMOro NMpUTOKAa BOJABI B HHX paccMaTpHBa-
10T KakK 0oJibIIofi KoJojel, Kpyrao# (GopME ¢ NMpHBeJAeHHLIM pPaJHy-
COM H pacyeT NPHTOKa BeAYT NO MeTOAYy «O0O0JbILIOro KoJoAuas»,
npemioxennomy C. B. TposiHcKHM.

Beanunny npHBeAeHHOro pajhyca ro OnNpeaensioT:

IIPH HENpaBHJILHOH ¢opMe Kapbepa B miaHe mo gopmy.ae:

g Y - (98)

npu mpsMoyrosbuoii opme kapbepa no gopmyae H. K. T'upun-
CKOro:

L+ B
ro=n—1=, (99)
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rie F — miowajas KotsioBaHa (kapeepa), m?; L — JJHHA KOTJIOBAa-
Ha, M; B — IIHpHHA KOTJOBaHa, M; 7 — KO3(DDHIHEHT, 3HaueHHA
B

KOTOpPOTO B 3aBHCHMOCTH OT OTHOIHEHHA T, TNIpHBEIEHBl HHIKe,

1,05 1,174

—i— ‘ 0.05’ 0,1 ‘ 0,2 0.3 ’ 0.4 ‘ 0.5 \o.e i
n ‘ 1,18

1,08 ’ 1,12 l.I44l 1,16

ITpu noBesenun AHA Kapbepa A0 HHIKHEro BOJOYNOpa NPHTOK
MOMKHO PACCYHTHIBATD:

1) B ycnoBusix Ge3HanopHHX BOA TaK e, KaK H JJs coBep-
LIEeHHOTO TPYHTOBOro KoJsoaua (21) mpH NMOHHXKeHHH YPOBHA BOJH B
HeM 0 aHa (T. e. A~=0) mo dopmyne:

1,36kH?
Q=

lgRy,—lgr, '
2) B ycJOBHSIX apTe3HaHCKHX BOJ TakK e, Kak H AJA TPYHTO-
BOapTE3HAHCKOT0 KOJOJLA MPH MOHHKEHHH YPOBHA BOJAB B HeM [0
nHa no dopmye

(100)

1,36k (2H — M) M
lgRy— g1

Q= " (101)
rae H — momnocTs 6e3HamoOpHOro BOJOHOCHOTO CJIOA HJH BHICOTA
cronGa BOABI HaJA HHKHHM BOAOYNopoM, M; M — MoIIHOCTL Hanop-
HOr0 BOJOHOCHOTO CJIOSl, M; ro — NPHBEJEHHBIH pajHyc Kapbepa, M;
R, — panuyc BOPOHKH OCYLIEHHS, CYHTasl OT LEeHTPa Kaprepa (Ro=
=R+ry, R —paanyc BIHSHHS, BBIYUHCAAeMHH 10  ¢opMmyae
H. TI. Kycakuna HJI¥ NpHHHMAaeMBIi 10 JaHHBIM HaOJIOAeHHH).

[TpuToK BOABI B Kapbep, TNepeceKaiollnii BOAOHENpOHHIlaeMble
nopojbl (B TOM 4HcJe cJaGoNpPOHHIlAEMBIH TJIACT [10/J€3HOr0 HCKO-
[aeMoro) M BCKPLIBAIOIIHI HAMOPHLIH BOAOHOCHBI TOPH3OHT MOLI-
HOCTbIO M, MOXKHO onpejieJHTh o dopmyJe:

2,73kMS
Q=—, (102)
lgR—1gr,
rae S — BesHuHHA MOHHMKEHHS CTAaTHYECKOTO YPOBHA 10 JHA Kapbe-
pa (paBuas Hamopy), M.

[IpuTok BOABI H3 AJJIOBHANLHOrO G(e3HANOPHOrO BOAOHOCHOTO
rOpH30HTa B Kapbep, PacnoJIOKeHHbI BOJH3H PEKH HAa PacCTOSAHHH
I (npu [<<0,5R), onpenensiercss no ¢opmy.e:

1,36kH?
Q =

—_— 103
lg2l—lgr, (5

OxupaeMblil TPHTOK BOJAB H3 6e3HANOPHOTO BOJOHOCHOIO TOpH-
30HTA B COBEpIUEHHBIH BBHITAHYTHIH Kapbep, pa3pe3Hyio HaH Bhle3[-
HYI0 TpaHmewn (MpH COOTHOIIEHHM AJHHBI L K wmwupuHe B paBHOM
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Gonee 10) MoxHO ompese-
JATh Kak B 0JHHOYHO pao-
TaIlyl0 JpeHy, B KOTOPYIO
BOZAa  NOCTymaer ¢ JABYX
JAJIHHHBIX CTOPOH, TpPHMEH:A
dopmyasl, nogobHBE (13,

Puc. 31. Cxema npuTOKa BOAM K pas- 18, 37): 5

peaHoll TpaHLee. H?*—h
Q=kL—R =, (104)
rie k—xospduunent ouabTpauun, m/cyt; L — aameEa  Kapbepa,
M; H — MOIHOCTL BOLOHOCHOTO TOPH30HTA, M; hy — OCTaTOYHAA
MOLIHOCTL TOPH3OHTa B Kapbepe, NMpHHHMAaeMas 3a4acTylo paBHOH

HYJ0, M; R — panuyc BJIHAHHA Kapbepa, M.

ITpHTOK rpPYHTOBBIX BOA B pAa3pesHyl TPAHLIEI HJIH Kapbep
npH GuabTpanid H3 GJIH3KO pPaCHOJOMEHHOH PeKH NpH OJHOBpe-
MEHHOM MOCTYI/IEHHH BOJBl C HArOpHOH cropoHbl (puc. 31) paBeH:

H—hl" H—p ‘
Q=’;—L( P_x 4 ) (105)

ap ag

rae Hp — MOIIHOCTL BOJZOHOCHOTO TOPH30HTA Y PeKH, M; hy —
OCTATOYHAs MOILHOCTL TOPH30HTA B pa3pe3HOii TpaHIlee, M; ap —
paccTosiiHe OT TPaHIeH 10 PeKH, M; Hy — MOLUIHOCTb TOPH3OHTA C
HaropHoil CTOPOHBI, M; @y — PACCTOSIHHE OT TPaHWeH A0 06JacTH
NMHTAHHUSA, M.

IIpuTOK BOABI B BHITHHYTHI HeCOBepLIEHHBIH Kapbep, yrayoOJeH-
Hblii Ha BeqHyuHy [ B Ge3HamMOPHBII BOZOHOCHBIl TOPH30HT, OMpe-
nensiercs no ¢opmyae H. K. I'mpunckoro, cnpapaenusoi npu (H—
'——I)_a>5,
kLL (2H — 1)
H—1

B

Oes

(106)

2R 40,733 1g + 0,077

Boiee nogpo6no aHalHTHYECKHe pacyeThl NPHTOKA BOABI B
Kapbephl paccMOTpPeHB B clelHaJbHOi JHTepatype [1, 2, 20, 24
u gp.].

Onpenenenue ofumero NpUTOKa METOAOM MOJe-
JHupoBaHudA [l1s mporHosa BOJONPHTOKA H pacyera ApeHaxa
KapbepHBIX NoJieH B CJA0MKHBIX THIPOTEOJOTHYECKHX YCJOBHAX, KOT-
Ja Apyrue MeTO]bl He Jal0T HaJeXKHLIX Pe3y/bTaTOB, NPHMEHSIOTCH
npHOOpPE, MOJEJHPYIOLIHE NOPHPOAHBIE THAPOTeOJOTHUYECKHE YCJI0-
Bua: npubop DT A, axexTpo-, ruaponaTerpatopsl H DLIBM.

Merod saexrpoeudpoduHamuyeckux QHAA02UL OCHOBAH HA aHa-
JIOTHH MEXAY siBJEeHHeM JaMHHApHONH ycTaHOBHBIIElics (uIbTpalHH
BOJBI B TOPHHIX MOPOAAX H NMPOXOXKAEHHEM TOKa B 3JeKTPOIpPOBOX-
HOH cpele B BHJAE 3JEKTPONPOBOAHOR OyMaru, pexe B JKHIAKHX
snektpoaurax. Ha npubopax ST A MOKHO onpefensiTe NPHTOKH
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BOAIl B TOpHbIEe BHIPAOOTKH C yueTOoM (AaKTOPOB, OCJHOKHAIOUIHX
pacuersl HABTPAUMH MOA3EMHBIX BoJ (HampHMep, C YU€TOM NOABH-
ranus 6opToB Kapbepa, paGoThl ApeHaXHBIX YCTPOHCTB, HHDHILT-
paunH aTMoc(epHBIX OCaJKOB, JBHXKEHHH BOJAbl B COCEIHHX BOMO-
HOCHBHIX TOPH30HTaX Pa3HOH NPOHHLIAEMOCTH), BHIIOJIHAS MOIENH-
poBaHHe 00BeKTOB ¢ J0O0H KOH(QHrypauueil rpaHHYHBIX KOHTYpOB,
4TO MOBHIIAEeT TOYHOCTh PACUYETOB.

Moodeauposarue na cerounoix 3aexkTpountezparopax DU-12,
YCM-1, MCM-1, DHUHII-3 u Ap. OCHOBAHO HAa aHAJOTHH MeXIy
IBHIKEHHEM BOJABl B TOPHBEIX NOPOAAX H 3JeKTPHUECKHMH 5IBJIEHHSAMH
B y3Jax 3JeKTPOHHTerpaTopa, B KOTOPHIX COCPEAOTOYEHH! 3JEKTPH-
yecKHe CONPOTHBJEHHS OTAEJbHBIX YU4acTKOB MOJAETHPYEMOro THAPO-
reoJIOrHYecKoro paiona.

Ha nepBoM 3Tame MoAeNHPOBaHHS YCTaHABJHBAIOT HauaJbHBIE
H TpPaHHYHbIE YCJIOBHSl, YAOBJETBOPAIOIlHE pa3BeJaHHBIM NPHPOA-
HBIM THAPOTeoJOTHYeCKHM YCJIOBHSM, a Ha BTOPOM 3Tane, MOZAEJH-
pya pacnojioxeHHe TPOEeKTHPYeMHX TOPHHIX BHIPAGOTOK H JApeHax-
HOH CHCTEMH, TOJYYal0T Ha MOJAEJH OMHIaeMblii BOAONPHTOK B
Kapbep H TOJOMKEHHe CHHXKaeMOro YPOBHA NOA3eMHHX Boa. [as
H3y4eHHs OTAeJbHHIX YacTell KapbepHOTro 1oJas ¢ Gosblled 1eTab-
HOCTBbIO (HampuMmep BOAH3H BHPaGOTOK) Ha 3THX Y¥acTKax CeTKa
MOXKeT CTyllaThCs.

B ezudpasauveckux uwreeparopax B. C. Jlykesnosa (HIJI)
BMECTO 3JeKTPHYECKHX CONMPOTHBJIEHHH NMPHMeHeHH THApaBJHYECKHEe
CONPOTHBJIEHHs H JAJf 3aJaHHd TPAHHYHEIX YCJIOBHH INPHMEHSAKOT
YCTAaHOBKY C NOABHKHBIMH BojocauBaMH. [lo mpocroTe KOHCTPYX-
IIHH, YAOGCTBY 3IKCIIyaTalMH H 3aTpaTe BPeMeHH Ha MOJeJIHpOBa-
HHE OHH YCTYNAalOT 3JIEKTPOHHTErpaTopaM.

Meroanka aHa/loroBOro MOJEJNHPOBAHHA MPHMEHHTENLHO K pac-
yeTaM JpeHalka KapbepHHIX ToOJeil H3JoxkeHa B paGorax [15, 24
H ap.].

B nocnennee BpeMsi npH (QHIBTPALMOHHBIX pacyeTax HaxoAAT
npHUMeHeHHe OHICTPONEHCTBYIOIHE IAEKTPOHHbIE BbILUCAUTEAbHbLE
mawuno (OBM) thma E. C., npHMeHeHHe KOTOPHIX PE3KO YCKO-
psieT mpollecc MOJEeJHPOBAHHS MO CPABHEHHIO C 3/JEKTPOHHTErpaTo-
paMH, BHINOJHAIONIHMHA aHAJI0roBOe MOJAeJHPOBaHHE,

§ 40. PexxuM BOJONPHTOKOB B FOPHbIE BHIPAOOTKH
H OLIEHKA YCJOBHH HX 06BOHEHHOCTH

Jna XapakTepHCTHKH OGBOJHEHHOCTH MECTOPOXKIEHHs HeoGXOLHMO
3HaTh He TOJNBKO CPEIHHH TNPHTOK BOABI, NOCTYMAMIIHH B Kapbep
HJH IIaxTy, HO H pPeXHM BOLONPUTOKA NOA3EMHHIX BOJ BO BpeMs
CTPOHTeNbCTBA TOPHOTrO NMPeANpHSITHA H B MpoOLlecce ero IKcmiayara-
LHH.

PeXuM BOJONPHTOKAa B rOpPHBE BHIPAGOTKH H PeXHM NOA3EMHEIX
BOJL MECTOPOXKJEHHA 3aBHCAT OT THOA H pa3Mepa 3amacoB NOJ3eM-
HLIX BOJ, CTENeHH B3aHMOCBS3H MEXIy CMEeMXHHIMH BOJAOHOCHBIMH
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FOPH30HTAMH H CBA3H HX € TOBEPXHOCTHBIMH BOJAMH, OT HHTEHCHB-
HOCTH M paGoThl JAPeHa:KHBIX YCTPOHCTB, CHCTEMBl pa3paGOTKH M
APYrux (akTopos.

Oco6oe 3HaueHHe HMeeT XapaKTep 3amacoB MOA3EMHBIX BOJ, KO-
TOpble pasfleNIAIOTCA Ha JBa THIA: CTATHYECKHE 3amackl H ecre-
CTBEHHBIE PeCYpPCHI.

Craruveckue 3anacel MOA3eMHBIX BOJ NPeACTaBJsiOT coboii Ko-
JIMYECTBO BOABI, HAXOMAsAILEHCH B MOpPax M TPeLlHHAX TOPHHIX MOPOA,
KOTOpasi MoxeT OBITh yJdaJeHa NMPH HX ocylleHHH. Beanuwny cra-
THYECKHX 3aNdcoB OnpejesiorT no hopmyJe:

W =Vp =wH (n—n,),

rie V — ofwem ocymaemoii mopoisi, M3, p— o6beMHas BOLOOT-
Jadya HJIM aKTHBHAafi TOPHCTOCTb; @ — MJOLIAAb OCYILIaeMOro yda-
cTKa, M?; H — cpednss MOIUHOCTbL BOMOHOCHOTO [Iacra, M; f—
NOPHCTOCTh B ADAAX eAHHHUBI; /1, — 06bEeMHass MaKCHMaJibHAf MO-
JIeKyJ/IsipHas BJIarOeMKOCTb B JO0JIAX €JIHHHLHL

3HayeHHs BOLOOTAAYH MO AAHHBIM MOJIEBHIX H JA60PATOPHBIX OM-
peneaeHuil npuBeaeHsl B Taba. 12.

TaGauma 12
Bojooraada ropusix MOpPOJ, PA3HOTO JHUTONOTMYECKOTO COCTABA

IMopona

Bn,'.mﬁmaqa Topoxa

Bopmoorpnaua,
13

Taneanuxk u rpasuii 0,35—0,30 | Cuaero Tpewusosatele no-| 0,10—0,002
Kpynuosepuuctoii mecox* | 0,30—0,25 poast
CpenneseprHCTHIT Hecok* 0,25—0,20 | TpemuHoBaTHIE MOPOALI 0,002—0,0002

€JIKO3ePHHCTBI Necok® 0,20—0,15 | Cumbro 3akapcrosanuse | 0,15—0,05

TonkosepuucThiii necok* 0,15—0,10 Topobt
Byputit yroas 0,05—0,02 | 3akapcropanHble NOPOALL 0,05—0,01
Cua6o sakapcroBaunse | 0,01—0,005
TIOpOAkL

* JInA rAHHACTEIX MECKOB JL MeHblle NpHBeleHHEX anaveuuit na 0.05.

Ecrectsennbie pecypcel (3anachl) 1oJ3eMHBIX BOA IPeACTABJSIOT
co60ii NPOH3BOAHTENLHOCTh NOTOKA, T. €. KOJHYECTBO BOJAbI, ABHXKY-
lieiicss B BHJE TOTOKA CO CTOPOHB BOAOCGOPHOH IVIOWIAAH K OCY-
ImaeMoMy Yy4yacTky (MecTopoiKieHHI0). EcrecTBeHHble pecypchl
MOKHO onpeaenuTsb 1o ¢opmyne Jlapcu HaH MO yPaBHEHHIO BOAHOIO
6asanca.

ITo Hapcu (12) pacxox moToka IpyHTOBHIX BOJ

Q = kFI = kBhy,

pig 6 dPTe3HaHCKHX BOJ
Q = kBM,,I.
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Boaonputok mo BognoMy 6anaHcy onpeaensieTcss Kak MpoH3Beie-
HHue KOSQ)Q)HU.HEHT& NoA3eMHOIo CTOKa Ha KOJIHYeCTBO OCAIKOB H Ha
BOROCOOPHYIO INIOIIAMb.

Ha wmecTopoxpenun [0 Hayaja TIOpPHHIX pa6GoT cCyulecTByer
€CTeCTBEHHBIH PeXHM MoJ3eMHEIX BOJA. IIpH BCKPBITHH BOJAOHOCHBIX
FOPH30HTOB B TOpHble BHIPaGOTKH HAaYHHAET MOCTynaTh BoAa. B ma-
Ya/bHBIH MepHOJ OTKAUYKH YMEHLINAITCs cTaTHYecKHe 3amachl 1oj-
3eMHBIX BOJ, YPOBEHb BOJALI MOHHKAeTCH H CO3/aeTcs BOPOHKA Jie-
npeccHH. 3aTeM HACTynaeT NepHOJ, KOraa BOPOHKAa JENpeccHH Bo-
KPYr yuacTka TOPHBIX paboT OTHOCHTENLHO CTa0H/IH3HpYyeTCs; OCHOR-
Has BeJHYHHA BoJONpHTOKAa OyJeT nocTynaTb B rOpHHIe BRIpabort-
KM 3a cueT ecTeCTBEHHHIX PeCYPCOB NpH He3HAYHTeJbHOM YMeHblle-
HHH CTATHYECKHX 3aMAacoB.

B canyuae npeobiagaHus Ha MECTOPOMKAEHHH CTATHUECKHX 3ama-
COB TOJ3¢MHBIX BOJ NPH BCKPHITHH BOJOHOCHBIX IIJIACTOB NMPHTOK B
ropusie BHIPAaGOTKH OyaeT 3HAYMTENBHBIM, HO 3aTeM HAauHeT CHH-
xartbesd. Ecan craThHyeckHe 3anackl MpHYpPOUeHH K BOAOHOCHEIM ro-
PH30HTAM OTPAaHHUYEHHHIX Pa3MepoB, HanpHMep K HAAYTOJbLHBIM me-
ckaMm B IlogMockoBHOM yroubHom GacceiiHe, IpU OTCYTCTBHH B3au-
MOCBSI3H HX C BepXHHMH BOJOHOCHHIMH TODH3OHTaMH, Ve chnycTs
HECKOJIBKO MeCHlleB BOLONPHTOKH 3HAUHTEJbHO VMeHblIaiooTcs. Ecan
CTaTHYECKHE 3amachl MPHYPOYEHBl K BOJOHOCHBIM TODH30HTAM IIH-
pokoro pacmnpocrpaHenust ([ nempoBckuit GypoyroubHBLl Gacceiin,
HekoTOpble MecTopoxkaenuss Kys6acca), npuToK B ropusie BeipaboT-
KH B Ipollecce SKCIUIyaTallHH CHHXKaeTcd [0 BEJHYHHBl ecTecTBeH-
HLIX pPecypcoB.

[Tpu HeGoNbIIKX CTATHYECKHX H CYNIECTBEHHBIX eCTeCTBEHHBIX
3anacax (pecypcax) nmepBOHaYaJbHBIH NMPHTOK B BHIPAOOTKH MOXKeT
OLITh HEBEJHK H B NMEpPHOJ SKCIVIYyaTallHH MeCTOPOMK/JIeHHS NMPH OJH-
HakoBoM (pouTe ropHeix paboT Gyner BhAepXaH BO BpeMeHH. Bo-
JONPHTOKH BO3PacTyT NpH Mepexojie Ha 6osiee HH3KHE YYACTKH TO-
Js HIH clefyloliHe SKCIJyaTallHOHHBE TOPH30HTH, TAK KaK yBeJH-
YHTCA JeNpeccHOHHAsi BOPOHKA M IMHPHHA MOA3EMHOro NOTOKA, BO-
Abl KoTOoporo 6YyAyT HocTynaTb B BHIPaGOTKH.

IlpuTOK B Kapbep ¢ pa3BHTHeM TOpHHIX paboT Ha OXHOM H TOM
e TOPH30HTE, KaK NMPaBHJO, €CJH M pacTeT B aGCOMIOTHRIX IH{-
pax, TO IO OTHOCHTeJbHOH BeJHYHHe, HAnpHMep Ha | M2 BCKpHITOH
NOBEPXHOCTH HAH Ha | T A06BITOro MOJNE3HOr0 HCKONMAeMOro, Pe3ko
yMeHbLIaeTes.

[Ipy OZHOBPEMEHHOH 9KCIIyaTallHH Kapbepa H IIaxT, pacrnojio-
JKEHHBIX Y TPaHUIBl yuacTKa OTKPHITHIX paboT, o6LIHE TMPHTOK BO3-
pacraeT, a ero OTHOCHTEeJbHAs BeJHYHHA CHHXKAeTcs, B pe3yJ/bTa-
Te Yero 3HAYHTENbHO YAy4IIAITCH YCJIOBHA 3KCIIyaTallHH Kapbepa.

Ilpu Begenuu ocymHTeabHbIX paGoT BOJH3H cTAapLIX 3aTOIJIEH-
HEIX TOPHBIX BHIPaGOTOK, MOBEPXHOCTHHIX BOJOTOKOB H BOLOEMOB
HJIM CKOIVIEHHH aJllOBHAJBHHX W (DJIIOBHOIVIAMHAJNBHBIX BOAOHOC-
HBIX TIECKOB NPHTOKH BOJB Pe3ko yBequunBaloTes. To e HabGaoa-
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eTcs npH NpHOJHKEHHH TOpHBIX paGoT K BOJOHOCHOMY TOPH3OHTY,
BOJABEI KOTOPOro 06/1a1al0T 3HAYHTEJbHBIM HANOPOM.

B HekoTOpHIX c/yuasix NPH HCTOLIEHHH ECTeCTBEHHBIX PecypcoB
OCHOBHOTO BOJOHOCHOIO TOPH30HTAa NPOHCXOAMT IMOMNOJHEHHe HX
NnyTeM NepesinBa BOJ H3 APYroro BOJOHOCHOrO rOpPH30HTA.

CucremaTtnyeckasi OTKayka BOAB NPH BCKPBITHH H pa3paGoTke
MECTOPOXKIEHHHl CHHXaeT ypoBeHb NoJA3eMHbIX BOA. B pesyabrarte
OTKAYKH CO3[aeTcss BOPOHKA JempeccHH, B Mpejesnax KOTOPOH Ha
OJIHOH YacTH ydacTKa pa3paboTKH IJAcCT MOJE3HOT0 HCKONaeMoro
ocyllaercs MOJHOCTbIO, HAa APYroii — yacTHyHo. BenHuHHa BOPOHKH
JenpeccHH H CKOPOCTb ee ()OPMHPOBAHHS 3aBHCAT OT Xapakrepa 3a-
MacoB NMOA3eMHBIX BOA, 6/H30cTH 06J1acTH NMHTaHHSA, BOAONPOHHIAE-
MOCTH H TNb€30NPOBOJAHOCTH MOPOJ, MOIIHOCTH H Hamopa BOAOHOC-
HBHIX TOPH30HTOB, BeJIHUHHBI MOHHIKEHHS, KOJHYECTBA OTKAYHBAEMOMH
BOJBL H PACIIOJIOKEHHS APEHAXKHBIX YCTPOICTB.

PasputHe BOPOHKH [JeNpeccHH BOKPYr yuacTKa TOPHHIX pa6oT
B MepBHIl MepHOJ OTKAYKH NPOHCXOAHT OBICTPO, a 3aTeM MOCTeNeH-
HO 3aTyXaer.

Ha Gonbliux MecTOpoKIeHHX, 06BOAHEHHE KOTOPBIX NPOUCXO-
IHUT CO CTOPOHBI BOJOHOCHBIX T'OPH3OHTOB KPYNHBIX apTe3HaHCKHX
GacceilHOB H TIJle €CTeCTBEHHHle pecypchl 3HAYHTe/bHbl, pa3Mepnl
JeNpecCHOHHBIX BOPOHOK MOA3EMHHIX BOJ CPaBHHTEJILHO HEBEJHKH
H ¢opma HX OBICTPO ycTaHaBaHBaeTcd. JlpenaxHuue pabotel B Iloa-
MOCKOBHOM OacceiiHe ToOKasajd, 4TO AJf o0pa3oBaHHA YCTOHUHMBON
JIe[IPeCCHOHHOH BOPOHKH B TOHKO3€DHHCTBIX H MEJIKO3eDHHCTHIX Iie-
cKax Heo6XoAuMO, YTOGH BOAOOT/JHB NPOBOAHJCA HeNpepLIBHO B Te-
geHne 1—1,5 mecsina. Panuyc BOPOHKH B NecyaHBIX NOpoJax Jo-
CTHTaeT HeCKOJIbKHX COTEH MeTPOB, B H3BECTHAKAX — 2—7 KM IIpH
CHHXKeHHH Hanopa Ha 30—50 M.

Ha wmecropoxaeHusx, rae o6BojHeHHe MPOHCXOAHT B OCHOBHOM
3a cYeT CTAaTHUYECKHX 3amacoB H NPHUTOK CO CTOPOHBI oBjacTu mH-
TAHHS MaJ, CHHXKEHHEe YPOBHSH NPOHCXOAUT HA Gosiee 3HAYKTE/bHBIE
PACCTOSIHHSA, UeM B NMEPBOM ciyuae. Paauyc BOPOHKH JelpeccHH MpH
OTKaykKax H3 MecKoB jgocTHraer 1—2 KM, a M3 H3BECTHAKOB 4—
6 kM u gaxe Gosee 10 kM.

Tax, B HukononbckoM MapraHuneBopyaHoM O6acceliHe B pe3ylib-
TaTe OTKauykH W3 AneKkcaHIPOBCKOro Kapbepa okono 100 M3/ Boam
B TeueHHe 5 MecsilleB NPH NMOHHKEHHH YPOBHS HaApPyAHOTO BOLOHOC-
HOrO TOpPH30HTA Ha 4—5 M B MeJKO3epHHCTHIX, Y4CTHYHO TpaBesH-
cThIX meckax o0pa3oBasach BOPOHKA JenpeccHH pajHycom 850—
1000 m. Ilpu orkauke okoso 800 M%/u Boam u3 AuexceeBCKOro
Kapbepa paanyc BOPOHKH genpeccut 3a rox gocrur 1000 m. B Iuen-
poneTpoBckoM OypoyrosbHoM GacceiiHe BOKPYr IpeHaXKHHIX Mmypdos
Ha nose IOpKOBCKOro Kaphepa npH NOHHXKEHHH YDOBHS NMOA3EMHBIX
BOJ B MEJKO- H CpPelHe3ePHHCTHIX MecKax B LEHTPe JenpeccHH Ha
12 M o6pa3oBanach JAenpeccHOHHasi BOPOHKa paanycom Gosee 100 M,
NpHYeM HANOp B MOAYTOJNbHBIX MeCKaxX CHH3WJCA Ha 5—6 M B paauyce
300—500 m u Ha 1,9—3,6 M B paauyce no 1000 M or mexTpa mo-
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umxennsa. ITo nabmonennam nHa DBafilakoBcKoM Kapbepe mpH To-
HHXKEHHH YPOBHsl BOAM HAa 15 M B MOAYrOJILHEIX MeCcKax Ha ydyacTke
paspesHoil TpaHUIeH pajHyc BAHAHHA Obl okojao 1500 m.

Boponkn penpeccus mpH OTKAauKax B TPeLIHHOBATHIX MOpoAax
pocturailotT GoablinX pasMmepoB. Kak yiKe ykasbiBaJlocb, Ha HEKOTO-
pux maxtHeX noasx [loaMockoBHoro 6GacceiiHa mpH OTKAuYKax H3
YNHHCKHX H JEBOHCKHX H3BECTHSIKOB NPH MNOHHKEHHH HamopHOro
ypoBHs Ha 20--30 M paaHychl JenpecCHOHHBIX BOPOHOK JOCTHIalOT
4—6 KM.

[Tpu BosOMOHHKEHHH TPYNIOI CKBAMXKHH B KapOOHATHEIX MOPOAAX
KPOBJH pyaHoil 3anexu B KpuBopomckoM GacceiiHe NmpH TOHH¥Ke-
HHH Ha 38 M pajuyc BAHMAHHS 10 NPOCTHPAHHIO KapOOHATHOH TOJ-
mu goctur 65600 M.

Boxkpyr JleGeaunckoro kapbepa KMA x 1966 r. 8 cenoman-ans6-
CKHX IecKax H TPEeUIHNHOBATHIX Menax ¢ KoabduuuentoM ¢hiavTpa-
uuH okoso 20 M/cyT npH noHHKeHuH Ha 43 M obGpasoBasach acHM-
MeTPHYHAsl JeNMpPecCHOHHAs BOPOHKA C PAJMYCOM BJHSHHA B I0KHOM
Hanpasiaenun 11 xm, a B ceBepHoM okojo 9 xM. YUepes Heckoibko
JIeT B CEBEPHOM HANpaBJIeHHH paguyc BJIMsHMA focTHr 12 M, a B
10KHOM — ¢ 06pa3oBaHHeM THIPOOTBaja H XBOCTOXDAHMJIHIL Ha-
JIOZKHJAaCh HH(!)HJIthaU,HH BOAbl H3 HHX H cpaﬁoTKa 34anmacos Iojx-
3eMHBIX BOJ NIPEeKPaTH/IaCh.

Ha MmecropoxaeHusax ¢ HeOOJBbIIHMH CTAaTHYECKHMH 3amacaMi
H eCTeCTBEHHLIMH PecypcaMH NOJ3EMHBIX BOJL KOHTYPHI J€NpeccHOH-
HBIX BOPOHOK IIPH OTKAayKe MOIIHBIMH HacocaMi OBICTPO AOCTHTaoT
rpaHui, 06JiacTH pacnpoCTpaHeHHs M MHTAHHS BOJOHOCHBIX TOPH30H-
ToB. [Ipu AanpHeliliell OTKauke YpPOBEeHb MOA3eMHEIX BOJ MOHHIKa-
eTcs B Mpejfenax BeeH TMIOMAAH PacnpocTPaHeHHS BOAOHOCHHIX TO-
PH3OHTOB M MOCJeAHHEe HcTollaloTes. B 9THX yca0BHAX NPH mpekpa-
LIEHHH OTKa4eK YPOBEHb NOJ3eMHHIX BOJ BOCCTAHABJHBAaeTCs, HO B
TeueHHe PfAja JeT, H 4acTO He JIOCTHraeT MepBOHAYaJbHOrO CTaTH-
YeCKOro ypOBHS.

T'aasa 10

CNoOCOBbl OCYWIEHHSA MECTOPOXJAEHHH
NMPH OTKPLITBIX PABOTAX

§ 41. 3apauu ¥ 3HAYEHHE OCYIUEHHS MECTOPOXKACHHH

Hpn pPacnoJioXeHHH YpPOBHA NOJA3€MHbIX BOJ HHXKe 3aJIeXXH I0Je3-
HOro HCKOImaeMoro OHH Heé OKa3blBalT BJAHSIHHS HAa BeJIeHHEe I'OPHBIX
pa6or. O6800HeHHbIMIL HA3BIBAIOTCH MECTOPOXKIEHHS, HAa KOTOPHIX
nojA3eMHBe BOABI 3aJleraioT BHIe IIJ1acTa MOJE3HOT0 HCKOMaeMoro
WJH TOJA IJIACTOM 3aJjieraeT BOJOHOCHBIH TOPH3OHT ¢ HAMOPHO# BO-
JOH, Nbe30MeTPHYECKHI YPOBEeHb KOTOPOifl CTOHT BHIlle MOYBHl TO-
JIe3HOTO HCKONaeMmoro.

Ocyurenie MeCTOPOXKAEHHH NPOBOAHTCA AJaA NpefynpexIeHHd
ned:opmamm NOATOTOBHTEJIBHBIX H 3KCIJIYATAILlHOHHBIX BHpﬂﬁOTOK
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B HEYCTOMYHBBIX MOPO/AX, BO3HHKAIOUIHMX NPH THAPOCTATHYECKOM H
IHAPOAHHAMUYECKOM AaBJEHHH TOJ3eMHBIX BOJ, a TaKkKe IJIs CO3-
Jfauus Oojiee GJaronpHATHHIX YCJOBHH paboThl TOPHSKOB H OPHOrO
obopynoBaHus.

[Ipu Bellenul OTKPHITHIX FOPHEIX paGoT OCylIeHHe Kapbepos Impo-
BOJHTCA C LEbIO:

— ofecneyerHs YcTOHYHBOCTH ero GOPTOB, OTKOCOB, YCTYIOB H
OTBAaJIOB;

— YMeHbIIEHH BJAXKHOCTH A00LIBAEMOr0 TNOJE3HOro HcKomae-
MOro Il yJAyULIeHHS ero KauecTBa;

— ofecneyeHHss HOPMaJbHBIX yCJ0BHIi paboOTHl rOPHOTO H TpaHC-
HNOPTHOr0 060PYAOBAHHS.

[Ipu 3aneraHHH mOJE3HOrO HCKONAEMOTO B YCTOHUYHMBBHIX CKaJb-
HBIX NOPOAAax H HeOOAbLUIOM NPHTOKE BOJLI NMPHMEHAETCH OTKPHITHIHA
BOJIOOT/IHB B Kapbepe.

Yaue Ha oOGBOJHEHHBIX MECTOPOMKAEHHAX TNPOBOJAHTCA oOCyIIe-
HHE [0/ Kapbepa IyTeM MepexBaTa MojJ3eMHBIX BOJ JpeHaKHEIMH
COOPYKEeHHAMH [0 HOCTYMJIEHHs HX B Kapbep, TaK KaK IpH pa3pa-
60TKe HACHIIEHHBX BOJOH PBIXJBIX MOPOJA BCKPHIUH YMeHbLIAETCH
NPOH3BOAHTENLHOCTE 3KCKABATOPOB H TPAHCINOPTHO-OTBAJLHOTO MO-
CTa, CHHXKAaeTcsl TPEHHe M CLelJIeHHe IPyHTa H 0GpasyloTcs OHOJI3HH,
KOTOPBIE 3aTPYAHAIOT BeJeHHe rOpHBX pabor.

[Tpn HenonHOM OcCyHIeHHH 3a0OHHBIE H OTBAa/JbHEIE NEPe/BHIKHbIE
JKeJe3HOJ0POKHEIE MyTH AAIOT GOJBLIYIO OCAJAKY, BJAXKHAS TMOPOAA
Ha/IHNaeT Ha YepNaKH 3KCKAaBATOPOB, Ha KOHBelephl, Ha Ky3oBa
aBTOMAIIMH H Ha CTEHKH BAaroHOB, 3aKyNOPHBAaeT Ieperpy3odHble
BOPOHKH, IUIOXO JIOKHTCSl TO OTKOcy oTBaJioB. Ilnoxo ocyumeHHBIH
B II1acTe yrojb NPHXOAHTCA JOCYLIHBATh INOC/Je BHIEMKH, TaK Kak
TIPH BJIAKHOCTH, NPEBbILIAIOLLEH HOPMY, CHUMKAETCH NPOH3BOAUTE/Nb-
HOCTL OPHKETHOH YCTAHOBKH.

Bce pa6otbl, cBsi3aHHBle C OCylUIeHHeM NOJs Kapbepa, Mo Bpe-
MeHH TIpOBeJeHHs pas3fensiioTcsl Ha ABe cTajauu: 1) omeperaiouiee
npejBapHTeJIbHOE OCylleHHe H 2) napajjenbHOe, HJIH 3KCILIyaTa-
IHOHHOE, OCyLIeHHe.

Onepexcaiowee ocywenue NoJsi Kapbepa NPOBOAHTCS 3a OJHH-
IBa roja A0 Hauyajla pa3paGOTKH TII0JIe3HOTO HCKONaeMmoro IpH
BCKPHITHH €r0 H 3aKJI0YAEeTCsd B OTBOJE TOBEPXHOCTHBIX BOJ, MOHH-
KEHHH YPOBHS TOA3EMHBIX BOJ H OCYLIEHHH yuacTKa pa3pe3Hoil H
BBE3THOH TpaHIIeldl Ajas oOecrnedyeHHs] HOPMAJLHLIX YC/JIOBHH BbIEM-
KH TT0JIe3HOT0 HCKOMaeMOro Ha yuacTke pabGoT NepBOii ouepejH.

Ilapaarneasroe (3kcnayarayuonyoe) ocyulerue MPOBOAHTCH O-
HOBpEMeHHO ¢ pa3paboTKOH MecTOPOXKIEHHS H IIPeIHa3HaueHOo AJA
OCyllIeHHs OYepeJHBIX Y4YacTKOB, MOATOTABJIHBAEMBIX [J BHEMKH
noJsesHoro Hckomaemoro. Omeperkaioliee OCYIIeHHE NPH BCKPHITHH
MECTOpPOK/IEeHHA BCerja NMepexofuT B napajjie/ibHOe ocylleHHe, npo-
BOJIHMOe [0 KOHIA pPa3paboTK#H MeCTOPOXKAEHHS B mpejesax moJs
Kapbepa, HJH C onepexeHHeM ropHeIX paboT, HAH OLHOBPEMEHHO
C npoABHraHueM Hx 3abGoes.
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[Tapannensnoe ocymenue Ge3 npeAlIecTBYIOUIErO OMNepexKalolie-
TO OCYyIIEeHHSI MPOBOAHTCS, KOTAa B MOPOJAX BCKPLIH 3aKJIOMEH
XOPOIIO BOJAONPOHHIAEMBIi Oe3HanoOpHBI BOJAOHOCHBI INIACT He-
HOJBIIOI MOUIHOCTH, 4 HANOPHBIE BOABLI B IOYBE IIOJIE3HOTO MCKO-
11aeMoro NpuypoueHsl K yCTOHUHBEIM TOPOLAM.

Crnoco6 oCyIIeHHS H THNBl JAPCHAXKHBIX COODPYIKEHHH  JIOJIMKHBI
VAOBJETBOPATD TPEM OCHOBHBIM TPeOOBAHHSAM:

1) cpok ocyuleHHsI J0Ji7KeH OBbITb YBSI3AH C Pa3BHTHEM BCKPBLILI-
HBIX H JA00OLYHBIX pafoT H CO CPOKOM C/lauyH Kapbepa B 3IKCIIIya-
TaLHIO;

2) ocylleHHe B HYMKHBIX pasMepax [10JKHO ObITb JOCTHTHYTO
npH MHHHMAaJAbHOH CTOMMOCTH;

3) HalexkHOCTb NpHHATOro cnocoba A0JKHa GbITH obecnedena.

Yemex BcexX ropHbIX paGoT 3aBHCHT OT 3((eKTHBHOCTH BhIGpaH-
Horo crnocoba ocywmenusi (OT CPOKOB H CTeneHH ocywleHusi), oGec-
TeUHBAIOLLEr0 YCTOHYHBOCTL YeTynoB u GesaBapuiinyio paborty Mme-
xanusmoB. Henb3s jomyckaTbh nase MeCTHBIX CKOMJIEHHH BOAbL B
[OpoJAax BCKPHILIH, TaAK KAaK OHH CIOCOOCTBYIOT MPOPBLIBY BOABI H
©006pa3oBaHHI0 OMOJI3HEH.

CHMIKeHHe CTOMMOCTH A0oGbIBAEMOro IOJEe3HOro HCKOIaeMoro
ob6ecneyuBaeTcs CONIACOBAHHOCTLIO BBIOPAHHBIX CHCTEM OTPabOTKH
U crnocofa ocyleHHs.

[TpoexkTHpoBaHHEe OCYLUIEHHS Kapbepa HJAH IIaXThl COCTOHT H3
Tpex craiuii: 1) TeXHHKO-3KOHOMHYeCKOro 060CHOBaHHSA; 2) IPOEKT-
Horo 3ajgauus; 3) paGouHx ueprerxeil.

Texunko-skoHoMHYeckoe oGocHoBanue (TDO) cocraBagercs mo
JaHHBIM THAPOTEOJOTHUECKHX HCC/eOBAHNI, MPOBOLHMBIX Te0JOTO-
pa3BeJOYHBIMH OPraHH3alUHsAMH HA CTAJHH TOHCKOB H TpeABapH-
TeJIbHOH pasBejKH.

B T30 ycranaBanBaercs HeoOXOAMMOCTL 3alIMTHl Kapbepa OT
BOJIbI, ONpeeasioTcs cnocoObl H CHCTeMBI OCYIICHHH, CPOKH CTPOH-
TeJNbCTBA JPEHaXKHBIX YCTPOHCTB, HeoGXoAuMoe ofopyaoBaHHe, OC-
HOBHHIE TEXHHKO-3KOHOMHYECKHE MOKAa3aTeNH OCYIIeHHS.

B npoekTHOM 3ajaHuH, COCTABASEMOM MO [JAHHBIM JeTaJbHOIl
PasBeJKH, IPHHHMAIOTCH cnocob H cHCTeMa OcylleHus, paccMmaTtpH-
BalOTCS ApeHaxKHble COOPY:KEeHHs, OmPefe/sloTCS CTOHMOCTb H Tex-
HUKO-3KOHOMHYECKHe [loKasaTeau ocylueHus. [lisg MecTOpoKIeHHH,
HAXOASIUIHXCA B CJOXKHBIX YCJOBHSIX OCYWIEHHS, NPH COCTABJEHHH
MPOEKTHOrO 3aJlaHHA MOJKeT HPOBOAHMTHCSl ONLITHOE BOJAONOHHIKE-
HIE.

[Tpu cocraBneHnH paGouHx yepTexKeil YTOUHSETCA NMPHHATHIA Ba-
PHAHT OCYLIEHHSI C HCIIOJb30BaHHEM JONOJHHTE/ILHBIX THApPOreoso-
THYECKHX MaTepHaJoB.

[Tepen aopaGoTKOH NPOEKTHOTO 3alaHHA OCYLIEHHS H COCTaBJle-
HHeM paGouux yepTexkeil NpPH NoA3eMHOM H KOMOHHHPOBAHHOM CIIO-
cofax ocCyuleHHS TMPOH3BOAHTCA KOHTPOJLHO-pasBefloiHoe GypeHHe
MO/ CTBOJIBI APEHaXKHBIX IIAXT H MO TpaccaM MPOEKTHPYeMBIX JApe-
HaXKHBIX CHCTEM, CONMPOBO’KJaeMoOe OMNbITHHIMH OTKaYKaMH.
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§ 42. CnocoObl M cCXeMbl OCYLIEHHS

Ha BhiGop crnocoGa ocyuleHHss H 9acTOTy PAacloJOXKeHHs JpeHax-
HBIX COOPYKeHHH BJHSIOT (PH3WKO-MEXaHHYECKHe H BOJHbIE CBOIi-
CTBAa TOPOJ, KOJHYECTBO BOJOHOCHBIX TOPH3OHTOB, NOAJEXaLIHX
OCYIIeHHI0, ¥ Fy6HHA WX 3aJieTaHHs, TUI 3aMaCOB MOIA3EMHBIX BOL,
Yy4acTBYIOUIHX B 0OBOJAHEHHH, H BOAOIPOHHIAEMOCTh OCYLIdEMBIX M0~
pox. Ilpn 3ToM Hajo yYHTHIBATH YCJIOBHS BCKPHITHSL M CHCTEMY OT-
paboTKH MeCcTOpOXKIeHHs.

Hcxoas u3 3THX mokasateneii W cTeneHH OOBOJHEHHOCTH MECTO-
POXKAEHHIl YCTAHOBJEHBl YeTLIPe KAaTeropHH CJOMKHOCTH YCJOBHII
OCYLIEHHSI: NPOCTHIE, cpeAHeil CJA0MKHOCTH, CJAOXKHble H OYEHb CJ0MK-
Hue [1, 2].

HpOCTble YCJIOBHA OCYILIEeHHA HMET MeCTO Ha MeCTOPOKACHHIAX,
CJIOMEHHBIX YCTOHYHBBLIMH HEKAPCTYIOUIHMHCH CKaJbHBIMH H NOJY-
CKaJbHBIMH IIOPOJAMH, B KOTOPHIX pacnpocTpaHeH OJHH, pexe 1Ba
BOLOHOCHEIX TOPH30HTA B OCHOBHOM He3HAUHTEILHOH BOJOMNPOHH-
naemoctd. IlogseMHBle BOABI Ha 3THX MeCTOPOXKIGHHAX JIErKO Jpe-
HHPYIOTCH, TdK KaK BMellalouine HX ycToifiuHBble TpPeLlHHOBAaThie
TOPOAEl He MOABEepIKeHHBl CMelleHHI0, OnLBaHuo, cy@do3uu H my-
YEeHHIO HE3aBHCHMO OT CTENeHH HX BoZomnpoHuuaemoctd. CTpoHTe/b-
CTBA CNELHAJbHBIX COOPYMKEHHH MO OCYLIEHHIO 3THX MECTOpOxje-
Hu#i o0biuHO He TpebOyercsi. B maxrax noj3eMHbie BOABI ApeHHPY-
I0TCSl HENOCPeJCTBEHHO TOPHLIMH BhIPAGOTKAMH € OTKa4yKOoH BOJLI
Ha NOBEPXHOCTh HACOCAMH IIAXTHOTO BOLOOT/IHBA (YTOJbHBIE lIaX-
Tt JlonGacca u Kys6acca). Ha xapbepax ropHsie paGoThl MOTYT
NPOBOAHTLCA C OTKPHITHIM BOAOOTJIHBOM, o0ecrneyHBaioIIHM OTKau-
Ky MOA3EMHHIX H IOBEPXHOCTHBIX BOJ, MOCTYNamWHuX B Kapeep. [as
c6opa ® OTBOAA BOABI NMPHMEHAIOTCH NpocTeillliie JpeHaXKHbie CO-
OPYXKEHHs B BHJAe APEHa)KHBIX TpaHIueil (KaHaB) H BOAOOTIHBHLIX
urypog.

B paiionax ¢ anutesnbHoil u cypoBoil 3umoit (Ypan, Cubupn) npu
MOATOIVIEHHH MOA3eMHBIMH BOJaMH 32605 Kapbepa 06pasoBbiBAIOTCA
Hanead, oOMep3aloT KeJe3HOAOPOXKHHe MYyTH, CMep3aloTcs paspa-
6aTeiBaeMble MOPOABI, 4TO YCJAOXKHSET paboTy 3KCKAaBaTOPOB H CHH-
JKaeT HX NPOM3BOJAHTEJIbHOCTL. B 3THX palloHaX H Ha MeCTOPOMK-
LeHHAX, CJIOMKEHHBIX YCTONUHBBLIMH IIOPOJAMH, Ienecoo0pasHo ocy-
LLECTBJISATh HX OCYLIEHHE IPH PEeAKOH CceTH JPEHaXKHHIX YCTaHOBOK,
Tak KakK H3 OJHOr0 NYHKTAa MOXKHO OCYIUHTh 3HAUHTEJIBHYIO IJIO-
waznb ckaabHbix nmopox. HauGosee 3pdekTHBHBEIM cmocoboM ocy-
LIeHHs! 3]lech SBJAETCHA 3aJloXKeHHe HeOOJBIIOrO KOJIHYECTEA BOMO-
MOHHIKAIOMHX CKBaXHH. ITOT cnocol ycrnellHO NpHMeHsAeTcs Ha
psifie KapbepoB, B ToM uncie Ha BecenoBckoM, Boauanckom u Xa-
PaHOPCKOM YroJbHbiX, AxrTeHckoM u CyxOJOMKCKOM KeJe3opya-
Hbix [1].

Tak, na Bosuanckom yroabHom Mectopoxaenun CesepHore
Ypana orpaGotka kapbepa Ne 4 Gbuia ocyllecTBieHa npH pabore

JABYX-TpeX CKBaXKHH.
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Ocymenne necyaHnkoB M yrieil Ha Becesosckom kapoepe (Ce-
BEPHBIH Ypad) OCYILEeCTBJEHO CHCTEMOil BOLOTMOHHMKAWOUIHX CKBa-
KHH, PacnoJioXKeHHBIX B P Bnepeau GpoHTa ropHeix paGoT Ha pa-
Gouem Gopry Kapbepa. Ilpu noapabGoTke BepXHHM YCTYNOM Kapbepa
I pana ckBaxHH BKJOYaJHCh B pabGory ckBaxuubl 1l psanma, sarem
III psima u 1. a. OxnoBpemenHo paboTtajo A0 13 BoJONMOHHIKAIO-
QIHX CKBAJKHH C CyMMapHBIM pacxoaom 280 m3/u.

O6BoaHeHHble MECTOPOXKACHHS, CJNOXKEHHHE Nepec/aHBalolHMH-
Al HEyCTOHYHBBIMH MECYAHO-TJIHHHCTBIMH H YCTOHYHBLIMH CKaJbHBI-
MH H HOJYyCKaJbHBIMH NOPOAAMH, YCTOHUHBBIMH TOPOAAMH, MPH-
KPBITBIMH TOJIILEH HEeyCTOHYHBBIX MecyaHO-TIMHHCTHIX NOPOX, Kap-
CTYIOLIHMHCS WJIH CHAbHO Pa3apo6/eHHBIMH TeKTOHHYECKHMH Hapy-
LIeHHSAMH MOPOAAMH, MO YCJOBHAM OCYLIEHHA ABJAIOTCH CJIOMKHBIMH.
Ha sTux MectopoXIeHHsX oOCyIIHTeJbHble PAGOTH NPOBOAATCS B
TnosHOM o0beme, obecredHBaOLleM HOPMaJbHbIE YCJIOBHSA BeleHHS
TOPHBIX pabor.

IIpu orkpbiToM crnocofe paspaGOTKH MOJNE3HOTO HCKOIAaeMoro
TIPHMEHAIOTCA ITOBEPXHOCTHBIH, I[OA3eMHbIH W KOMOHHHPOBAaHHBIH
cnocoGbl ocyuenns. Kpome Toro, ocyllecTsisiercss 3auiuTa Kapbepa
'OT NOBEPXHOCTHHIX BOJ.

O6mass XapaKTePHCTHKAa NOBEPXHOCTHBIX cIO-
co6oB ocymeHHs. CrnocoGbl MOBEPXHOCTHOrO OCYIIEHHA ¢ IO-
BEPXHOCTH 3eMJIH MJIH ¢ YCTYNOB Kapbepa ClelyIoLLHe:

1) rny6Gokuit IpeHa)K BOJONOHHIKAIOUIHMH HJIH NOIVIOLAIOUIHMH
CKBarKHHAMH;

2) spycHoe ocylleHHe;

3) rOpH30HTaNbHHI JApeHaX HernyO0KOro 3aJoMKeHHs;

4) ropm3oHTaJbHEI JpeHaXX B OTKOcax Kaphbepa.

Taybokui dpexase cHCTeMOH BOJONOHHMKAIOMMX CKBAaMKHH IIH-
POKO NMpHMeHsieTcsl B FOPHOH npombillieHHocTH. [IpuMeHenue Boj0O-
IIOHUZKAUNX CKBAaXKHH HaunOoNee 3(D(eKTHBHO A CHATHA Haro-
Pa BOJOHOCHOrO TOPH30HTA, 3ajerarllero B MoyBe IJacra MnoJes-
HOT0 HCKONAeMOro H CJ0XKEHHOTO YCTOHUYMBHIMH mopojgamu. OnHa-
KO BOJIOTIOHHIKAIONUIHE CKBAXKHHBI LUIHPOKO NPHMEHAITCA H I/ Ocy-
LIeHHs BOJIOHOCHBIX PLIXJIBIX IOPOJ, 3aJieraliollHX B KPOBJe H Mo4YBe
paspabaThiBaeMBIX TJIACTOB.

I'ny6oxkuii npena) 3akjauaeTcsi B OTKauke BOALI H3 BOIOHOC-
HEIX T1aCTOB, OOBOJHSAIOIIHX Kapbep, MPH NoMouu OYPOBHIX CKBa-
JKHH, 06OpY/LOBAHHBIX TIyOHHHBIMH apTe3HMaHCKHMH HAacocaMH H
PasMelleHHbLIX 332 TEXHHUECKOH rpaHHLlell Kapbepa AJs NOCTOSHHOIO
JpeHaxa H Ha pabounx Goprax, ycTynax H AHe Kapbepa IJs Bpe-
MEeHHOTO JipeHazka.

Ocyuienne BOJAOMOHHKAIOUIHMH CKBajKHHaMu He Tpebyer 60Jib-
HWIHX KAOHTaJAbHBIX 3aTpPaT IPH MaJIOM CPOKEe HX COOPYMKeHHA; NyTeM
HM3MeHeHHs 4YHeJa H MEeCToNOJIoXeHHs CKBaXuH Jerko obecnedn-
Baetcs Tpeﬁyemoc CHHIKeHHe TIOA3E€MHBIX BOJ Ha OTAe€JIBHbBIX y4acCT-
Kax B npouecce >KCIJIyaTalHH.
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Henocratkom siBasiioTess GOJbIIHE SKCIVyaTalHOHHBIE PAaCXOHI,
BHICOKaf 3HEPrOeMKOCTb OTKAYKH BOJbI, 3aHATOCTh 3HAYHTEJALHOTO
qucaa o6C/ayKHBAIOUIET0 MEPCoHana, CJAOKHOCTh IEHTPAaJH30BaHHO-
ro OoTBOZA BOJAB H BLIXOA H3 cTposi paboTrarouux Hacocos. IIpu
NPUMEHeHHH BOAONOHHMKAIIINX CKBAXKHH MOJHOIO OCYLIEHHS He 10-
cruraercsi. Hag momompoii GesHamopHoro BOJOHOCHOTO TOPH30HTa
06BIYHO OcTaeTcs cjoil BOAH, paBHbil 15—35% ero ecrecTBeHHOH
MOIUIHOCTH, H HeH30exHa OTKayka (PUJALTPYIOILeli M3 OTKOCAa BOIHI
B Kapbepe.

OGN0 BOLOMOHKIKAIOLIHE CKBAYKHHLI PACCYHTHLIBAIOTCS HA AJIH-
TeJbHHH cpok paGothl. MX HaJo CTpeMHTbCcs 3aKJaAbBaTh B IIO-
HHJKEHHAX TOYBBH BOJOHOCHOrO IJlacTa, HAa ydYacTKax MOBHIIEHHOH
TPELIHHOBATOCTH H 3aKapCTOBAHHOCTH.

CHHKeHHe 3KCINYyaTalHOHHLIX PACX0/0B BO3MOXKHO NpH GYPEeHHH
CKBaXHHH Gosbmoro auamerpa (0,5—1,0 M), mpEMeHeHHH HaleXK-
HBIX BHICOKOJeOHTHBIX HACOCOB H (DHALTPOB YJYULIEHHOH KOHCTPYK-
IHH.

anKTHKa MmoKasaJa, 470 IpHMeHeHHe BOJAONOHHXKAIOIIHX CKBa-
KuH Haubojee 3(pGEKTHBHO B XOPOLIO NMPOHHLIAEMBIX NOpPOAAaX AJsA
ocyulennsi Ge3HANOPHBIX BOAOHOCHBIX TOPH30HTOB MOLLHOCTBIO 6O-
jgee 10 M ¢ KoappunuenToM ¢uaAbTPalHH He MeHee 1—3 M/CyT u Ha-
NOPHBIX ¢ KO3 (HuHeHTOM (HAbTPALHH TPELIHHOBATHIX mOpoa Gogee
0,5 m/cyr.

B cayuae npeBHIIeHHS €CTECTBEHHOrO YPOBHS TOA3e€MHBIX BOJ,
3aJjleraloUlHX B KPOBJie MOJe3HOro HCKONaeMoro, Hajl YPOBHEM BOJO-
HOCHOTO TOPH3OHTA B NOYBe AJIS OCYLIGHHs BHILEJeXalHX BOLO-
COlepKALIHX TIOPOA 3aKJaJHBAIOTCA BOJOMOIVIOLLANONINE CKBAZKH-
HEI, TI0 KOTOPLIM TIPOH3BOJAHTCH cOPOC BOALI B HUMHHE TOPH3OHTHI.

fApycnoe (crynenuwaroe) ocywleéHue TNPHMEHSETCA TPH BpPeMeH-
HOM NOHHX{GHHH YPOBHS TPYHTOBBIX BOj Ha raybuny po 20 m. dasa
3TOTO 3aKJAaJbIBAETCH HECKOJbKO PSJIOB CKBAXKHH C TOCJAeAylouleH
OTKAUKOIl BOABI H3 HHX HAacOCAMH, PAaCMNOJOXEHHBIMH Ha YCTYIax
Kapbepos.

MuorospycHoe ocylleHHe NPUMEHSETCH NMPH COOPYMKEHHH KOTJIO-
BAHOB, BLE3[HOH M paspe3Hoil TpaHuleil kapbepoB. Ilpu spycHoM
OCYLIEHHH TIOMYTHO C OCYIIeHHeM CKBaXKHHAMH MepBOTo sipyca npo-
H3BOAMTCS BLIGMKAa OCYLIEHHOrO IPyHTa Ha ray6uHy 3—5 M, 3aTem
MOHTHpPYeTCsl BTOpOil sipyc u T. A. (pHc. 32). JlocTOMHCTBAMH MHO-
rosipycHO#i YCTAHOBKH SIBJIseTCSsl JIETKOCTh Haja3opa 3a paboroii Ha-
cOCcHOro 0GOPYZOBaHHSA H ee HAJeXHOCTb, TAK KaK INPH BHIXoJe H3
cTposi ofHOro sipyca B pabore HaxoaaTca apyrue. K Hemocratkam
oTHocsATCH: Gousbluoil o6bem GYPOBHIX M 3eMJSIHHIX paGoT M 3arpo-
MOXKeHHe TpaHuen TpyGonpoBoaaMu H HacocaM. Oco6GeHHo rycras
ceTh CKBaX{HH H NPOJOJKHTEJbHOEe BpeMa (HECKOJBKO Mecsles)
TpebyloTes IS OCYIIEHHST TOHKO- H MEJKO3eDHHCTBIX TVIHHHCTHIX Ne-
CKOB H MJIHCTEIX TPYHTOB, 00/alaiIlHX MajbiMH Ko3addHIHeHTaMK
dbuabTpamnu.

Ilpu sipycHOM BOAONOHHIKEHHH TIOJNYYHJIH TIPHMEHEHHe TIepe-

144



JBHIKHBIE BOIOTOHHZKalOlUHe ycTaHOBKH uraodpuiabtpos (IIBY n
JINY) nas ocylwleHus mnecyaHo-TVIMHHCTBIX M HJIHCTHIX TPYHTOB ©
IJI0XOH BOJAONPOHHILAEMOCTBIO H BOAOOTAAYeld TpH Ko3(dHIHeHTax
¢uavTpaunu 1o 1—2 Mm/cyT, Koraa OOGHYHEE BOJONOHHIKAOULHE
CKBAXHHB Man03((eKTHBHHI.

Topuzontanrbueul Openase HezayboKoeo 3aA0KCeHUS TPHMeEHsET-
cfl AJS OCYLIEHHS BOAOHOCHBIX NOKPOBHLIX OTJIOMKEHHH, PACHOJI0KeH-

Pue. 32. Cxema ueTHpex®fApycHOR BoAONOHHIKalomedl ycra-
HOBKH TpPH BCKPHITHH ILIacra yris

HBIX HaJ NPOAYKTHBHOH TOJIIIEH M cOZepiKallHX OCHOBHOH 00BOI-
HslOULHHA Tropu3oHT. Takoil ApeHa) OCYLLeCTBJAfETCH IMyTeM 3aJjo0-
KeHHsi BOJOCOOPHBIX OTKDBITBIX KaHaB (TpaHiledl) HIH 3aKPHITHX
Apen. Ecuan NMOBEPXHOCTh 3eMJH H BOJOYMOpa OCYWIAeMbIX MOPOX
HMeeT JIOCTATOUHbLIH HaKJOH, TO BOJA MO JApeHaM (kaHaBam) OTBO-
JMTCSI CAMOTEKOM; B JPYTHX Ciy4asX BO3HHKaeT HeoOXOAUMOCTb B
nepekayke JpeHaxkKHbIX BoJ. [opH3oHTa/abHHII JNpeHax Ienecoo6-
pasHo NpPHMEHsITb NPH XOpolleH BOAONPOHHIAEMOCTH OOBOAHEHHOM
HOKPOBHO! TOJILIH TPH MOLIHOCTH ee MeHee 20 M H BO3MOXKHOCTH
OTBOJla JpeHakHblX BOJ 3a NpeJelbl Kapbepa caMOTeKOM.

ITo pacnonoxenHuio JpeH B IJIaHe pas3HYalOT KOHTYPHHIH (KOMdb-
11eBOii), 3arpajiuTeNbHHIE H  CHCTeMaTHYecKHil  (mapaJjenbHEHIR)
JpeHax.

1. Kourypuoui (Koaoyesoil) Opexnax B BHAe APEHHl, Pacnojo-
JKEHHOH IO BCeMy INepHMeTpPYy ydYacTKa Kapbepa, YcTpaHBaeTcs B
TOM CJyyae, KOrja MOA3eMHBIe BOAB MOCTYNAlOT K Kapbepy cO BCeX
CTOPOH, HANpHMep TPH BedeHHH OTKPHITHX pabOT B PeUHOll JOJIHHE.

2. 3aepadurenbrolli Openax B BHAe JpPEHB!, pacloJOXKEeHHOH
BJ10JIb KaKo#-1100 CTOPOHH Kapbepa HJIM BAOJbL ABYX CMEXHHIX
CTOPOH, yCTpaHBaeTcs ¢ IeJbi0 OTPajiTh Kapbep H IepeXBaTHTL
TPYHTOBBIE BOJABI Ha NyTH HX IBHXKEHHS OT MCTOYHHKA MHTAHHA K
Kapbepy. MCcTOYHHKOM MHTaHHA MOMKET OBITh PYCJIO PEeKH HAH TOA-
3€MHBII [I0TOK, ABHIKYLIMHCA CO CTOPOHLI BOJOCOGOPHOH MJIOLIAJH.

3arpaauTenbHLlil JpeHax HepeAKo 3aKaaJblBaeTcs Ha ycTyne
Kapbepa, BCKpHBaollero ¢iaboo0HAbHEIR TOPH3OHT, B BHJAe Herjay-
6GOKOl OTKPLITON KaHaBH B MO0LIBE BOJAOHOCHOTO CJOS HJH 3aKPhl-
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TOH JIpeHbl ¢ YJOMEHHbIMH ApPeHaMKHBIMH TpPyOaMiu, o6chimaHHbIMH
meckom M rpaBHem. Takoif e BHA HMeeT npHUGOPTOBOil ApeHaix,
3akJajJbiBaeMblit Ana ofecneuyeHHs yCTOHUMBOCTH nHepaGoyero 6opTa
‘Kapbepa, cojlepKallero BOAOHOCHbIH TOPH3OHT.

Topusontaarsueud Opexax 8 OTKOCAx Kapsepa mpHUMeHsercs B
BH/Ie TOPH3OHTAJbHBIX [PEHaXkHBIX CKBaXHH, 3aKJa/blBaEMbIX B pa-
‘6oueM u HepaGoueMm Goprax Kapbepa M OCYLUIEHHS BCKPBITBIX
KapbepoM BOJOHOCHBIX necKoB. CKBaXKHHBI MOTYT NPOXOAHTHCS Tma-
PanfeJbHHIMH PSfaMH HAH BeepooOpasHbiMH Jydamu. Hanuuue
CTaHKOB TOPH30HTAa/JIbHOro OypeHHs cHocoOCTBYET NpHMEeHEHHI 3TO-
ro camMoro 3KOHOMHYHOro cnoco6a ocymeHuss 60PTOB Kapbhepos.

O6masa xapakTepHcTHKa mojg3eMHOro cmnocobGa
ocyumeHHd. IlogsemHoe ocylieHHe NPOBOAMTCA MOCPEACTBOM 3a-
JIOXKeHHs JPeHaXXHOTo CTBOJA H MPOBEeJeHHsA LITPeKoB no paboyeMy
T1aCTy HWJIH BKPeCT NPOCTHpaHus (NpPH KPYTOM MNaJeHHH CJI0eB).
IMonsemuniii cnoco6 ocymenns 3(deKTHBeH NPH OCYLIEHHH MeCTO-
POXKIEHHH O CJOXKHBIMH THADOTEOJIOTHYeCKHMH YCJOBHSMHU IIPH Ha-
JIHYHH BOZOHOCHBIX TOPH30HTOB 3HAaYHTEJbHOH MOIIHOCTH B KPOB.1e
H MOYBe IJ1acTa IOJIE3HOTO0 HCKONAaeMoro, 3a/eraloiiHx Ha GOJbLIHX
ray6uHax.

JocToHHCTBOM MOA3eMHOT0 crnocoba SIBafeTcss BO3MOMKHOCTh OCY-
nienusi cjadonpoHHIaemelx nopojn (k=0,5—3 wm/cyT), ynpouieHne
OpPraHu3alnuy MWaxXTHOrO W KapbepPHOro BOJOOTJHBA, OTHOCHTENbLHO
HH3Kas CTOMMOCTb 3IKCMJIYaTAlHH NMOA3EMHON ApeHaXKHOil CHCTEMBI.

Ecau nojgseMHble BOABI NPHYPOYEHB K MaJOMOLIHOMY BOJOHOC-
HOMY TOPH30HTY, 3aJjerailleMy B yCTOHYHBHEIX TPEIIHHOBATHIX IO-
DOJax BCKPHIIH, XOPOWO OTAAIOWINX BOAY, TO ApPeHaXKHBI WWIYPh
H LITPEKH MOTyT camu obecneynTb ocyuleHne Kapuepa. [lpu Hannunu
B KpOBJIe H TIOYBE paspaGaTbmaemoro njaacrta nec4aHoO-rJHHHCTHIX
OTJIOKEHHH JpeHarkHble IITPEKH M IITOJbHH HCIOJBL3YIOTCS IS
YCTAHOBKH APEHaXHLIX COOPYKEHHH M OTBOJAAa BO/BI, MOCTYMaoulei
U3 OCYLIAeMBIX CJI0EB.

JpenaxHLIME ycTpoficTBAMH OOBIYHO cayzKaT 3a6HBHBE (GHABT-
Pbl, BaKyyM-(HUILTPHI, CKBO3Hble (QHIBLTPH, BOAOMOHIHXKAIOUIHE KO-
JOALLl H pPasTpy30uHbie CKBAZKHHDL

,U.JIH NpOBeJ€HHA NOJA3EMHOro OCYIUEHHA 3aKiaalblBaeTCA OIHH,
JABa u GoJee ApEeHaHBLIX CTBOJIOB C OKOJIOCTBOJIbHBIMH BHP&ﬁOTKa-
MH. JlpeHaxKuble CTBOJLI M MOA3€MHBle BOAOCOOPHHKH 3aKJ/aabBa-
f0TCA 1O MOABHXKHOMY OOpPTY Kapbepa ¢ PacyeToM I[OraumeHus B
KOHLle OTpadOTKH MOJsl Kapbepa HJIH Ha NPOAOJIKHTETbHBIH CPOK
(6onee 5 ner). Hajmo crpemMuThesl 3akiajblBaTh B3aMeH ApeHax-
HEIX JpeHaX}KHO-3KCIVyaTalllOHHbBle LIAXTHI, pacrnojaras Mx 2a Tex-
HHYeCcKoil rpanuuefi nojs kapnepa, AJs OCYIIEHHS KapbepoB H OT-
PaloTKH MOJEe3HOro MCKOMaeMoro BHE ero rpaHuil.

CTBOJIBI IIaXT PacrnoJaraloTesi B MeCTaXx ¢ OTHOCHTeNLHo GoJsee
HH3KHMH OTMETKaMH IOYBLI IJacTa, yTO6EI LITPEKH HMEJH YKJOH
B CTOPOHY OKOJIOCTBOJIbHOrO ABopa. IIpH 3ToM yumuTHIBaercs # TO,
YTO OCylleHHe NpPH NPOXOJAKe CTBOJOB B 3THX YCJIOBHAX CKayKeTcs

146



——

cHibHee Ha 06e3BOKHBAHHH BOMOHOCHHIX miactoB. Koauwectso ape-
HAKHBIX 11aXT, PACMOJOKeHHe H NMPOTAKEHHOCTh IITPEKOB 3aBHCAT
OT KOHOHUTYpPalHH KapbepHOro MoJs, YCJIOBHH 3ajeraHusi BOZOHOC-
HbIX FOPH3OHTOB, HAmpaBJeHHS JBHIKEHHS NOA3EMHEIX BOL, BOLO-
NPOHHIIAEMOCTH TI0J1€3HOr0 HCKONAeMOro i BOAOBMEILAIOMHX NOPOI,
TpeGyemoii BeJHYHHBI TMOHHKEHHS YPOBHS H BPEMEHH, OTBEIECHHOIO

Ha OCYILIEeHHE.

Puc. 33. Cxema noasemnoro ocymenus (mrax):

I — ¢cTBOA ApeHaxkHOA waxTh; 2 — BeHTHARMHOHHBI wmypd; 3 — ApeHax-
HEIE WITPeKH; 4 — MOrIoLialomue KOJ0ANL; § — KOHTYP paape3nofl TpaHuies

Itpexn 3akaaabiBaioTes nojx yraoMm npuMepno 60—70° k BCKphI-
ToMy 3a6010 W TNpPOBOAATCA B IJacTe TNOJE3HOr0 HCKONAeMoro Ha
BhicoTe 1—2 M M MeHee OT €ro NOYBHl NPH IOJOIOM H TOPH30H-
TajabHoM 3anerannn. Ha IOpkoBckom GypoyrosnbiHom Kapsepe [lHen-
poBckoro GacceiiHa B mpolecce SKCITyaTallWH ApeHaxkKHble IITPeKH
H IUTOJIBHH MNMPOBOAHJHCH MO KOHTaKTy C MNOAYTOJbHBIMH IECKaMH
c yrayGieHHeM B HHX a0 1,6—2 M. 3To NO3BOJIHJO CHH3HTH YPO-
BeHb MOAYTOJbHOIO BOJOHOCHOTO TOPH30HTA HHXKe IOYBHl YTOJbHOTC
naacra. Ofumas AJHMHA JPEHAXKHBIX IITPEKOB MOJydYaeTcd MHHH-
MaJbHOH NPH NPOBeeHHH NapHBIX TMIaBHHIX IITPeKoB No HauGosee
MOHHXKEHHLIM MeCTaM 3aJjleraHHsi IJjacrta VrIJis, rie moYBa Hal-
YTOJBHOTO M KpPOBJS MOAYToJbHOTO BOJOHOCHEIX ILI4CTOB HMeIOT
HauGoJsiee HH3KHe OTMETKH, HanpHMep 1o ocAM Myabl. penaxkuwie
wrpekn nposoasaTt yepes 200—300 M u Gonee (300—500 m B Hu-
nepaaysuukom GypoyrosabHoMm OGacceiine I'IP) (puc. 33).

[Tpu snauuTe/bHBIX AHHAMHYECKHX 3anacax NoA3eMHBIX BOJA Ha
MEeCTOPOMKAEHHH, T. €. KOrJla B eCTeCTBeHHBIX YC/IOBHSIX NMPOHCXOLHT
NOCTOSIHHOE TOMOJHeHHe MOA3EMHBIX BOJ, O TpaHHlle KapbepHOro
NoJs 3aKJAajbiBaloT KOHTYPHHI JpeHa), nepexBaTHIBAIOUIHA MO1-
3eMHBII MOTOK, ABHKYIIHICA K Kapbepy, H 3a CYeT 3TOr0 yMeHbIla-
0T KOJHYECTBO INTPEKOB Ha OCyllaeMoM yuacTke. BripaGoTku
JApeHakKHEe COOPYKEHHS KOHTYDPHOTO JpeHaxKa AefCTBYIOT NPOROJ-
KHTeJbHOE BpeMs, B pAje CJAy4aeB B TeUeHHe BCero mepuoja pato-
Te Kapbepa. CeTb IITPEKOB ¢ JPeHaXHBIMH YCTPOHCTBAMH AefcTByer
Gosee KOpPOTKOe BpeMs, mepememniasch ¢ ¢pontom pabor Kapbepa.
JlpeHaxknele WaXTH H WITPEKH NPOBOAATCS MW MOramaloTes OTAeNb-
HBLIMH yYacTKaMH, pasMepbl KOTOPHIX 3aBHCAT OT CKOPOCTH NpOJABH-
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KeHus ¢poHra pabor kapwhepa. [IpenHaxkHble CKBaxKHHBEI H (HABLT-
Pbl paboTaloT OT HECKOJbKHX HEAEJb J0 HEeCKOJILKHX Mecslles.

Bogna, nocrynaioimasi B mITpeK, OTBOAMTCH NO CHELHAbHO MpPO-
BOAHMBIM CTOUHBIM KaHaBaM. Bo usfexaHue 3aTOMJIEHHS H 3aMJIH-
BaHHA BHIPabOTOK TNpH TNPOpPHIBAX IJBIByHa B IUTPeKax COOpyxKa-
1oTcst mepeMbiyKH. OHH OGBIBAIOT BOJOHENPOHHLAEMBIMH H (HJIBTPY-
jomuMu. BoJoHenponunaeMele mepeMbIYKH CTaBATCS JJIS Orpaje-
HHfl Y4aCTKOB BO3MOKHOTO TpOpLiBa B HHX BoJ. ITpu naBnenuu Bo-
aet o 0,2—0,3 MIla ycranaBiHBalTCA BpeMeHHble JpeHaXKHble
nepemblykd. OHH npexHasHaueHBl s 3aJep:KaHHA BOALL Jo ycTa-
HOBKH HAacoCOB, KOTOpble Obl oOecrneyHJH OTKAYKy BCEH BOJBI, IIO-
cTynawouleii B WIAaXTy [OpH npopeiBe. @uIbTpyloulHe NepeMbIUKH
VCTaHABJAHBAIOT B TeX cJAydYasiX, KOrJAa NPHTOK BOALI He MpeBbllIaer
cyllecTBylouieil MOLIHOCTH HacocOoB M Korja Boja HeceT OoJblioe
KOJIHYECTBO HJa H Necka, KOTOpEe MOTYT 3a/JHTh IITPEeK Ha 3Ha-
YHTEJBHOM MPOTSKEeHHH.

JpenaxkHasi maxTa ¢ CHCTEMOH IUTPEKOB TaKiKe MOKeT OBITb
HCNOJMb30BaHA S NMpHeMa H MepeKkauykH Ha [OBepXHOCTb aTMo-
chepHBIX M NMOA3EMHBIX BOA, NocTymalmoulux B Kapbep. las c6poca
BOJ M3 Kapbepa B JpeHa:KHble WITPeKH [MPOXoAAT BoAocOOpHbIE
CKBAKHHBL.

OCHOBHBIM HEAOCTATKOM NOA3eMHOro crnocoba OCylUIeHHs Ha
Kapbepax sipjsiercss Go/bllas CTOHMOCTb OCYIIEHHsT BCJEICTBHE MPO-
XOAKH OCYUIHTEJbHBIX LIAXT C [J0BOJIBLHO I'YCTOH CEThiO LITPEKOB H
HeoOXOAMMOCTL 3aKMajbiBaTh HMX 3a JABAa-TPH roja o HayaJja
BCKpPHILIHLIX pafor. CyulecTBeHHBLIM HeJLOCTaTKOM 3TOro cnocoba
OCYIIEHHsl SBJSETCS TakKe CHHXKeHHe YCTOHYHBOCTH YroJbHOTO
yeTyna mpH MPOXOKAEHHH 3KCKaBaTOPOB, TPAHCIOPTHO-OTBAJBHOTO
MOCTa H APYrHX MeXaHH3MOB HajJ JAPeHaKHLIMH IITPeKaMH, MpoBe-
JeHHBIMH 110 IJ1ACTy YIVIS.

Beicokasi cTOMMOCTb MNOA3EMHOrQ OCYIIEeHHS 3HAYHTEIbHO CHH-
JKaeTcs 3a CYET pasperxeHHsi CETH IWITPEKOB H MOMKeT OHITh elle
Goapire (mpumepHo Ha 209%) cHHKeHa mpH 3aMeHe LUTPEKOB Ape-
HaXXHBIMH IITOJLHSMH, 3aKJajblBaeMLIMH B OOPTY Kapbepa nocJe
NpOBe/leHHsT Pa3pe3HOH TpaHUIeH, T. €. B MNEPHOA 3KCIIyaTalun
Kapbepa.

O6mass XxapakTepHCTHKa KOMOHMHHMPOBAHHOTO
cnocoba ocywmweHns. KomOUHHPOBAHHOe OCYUIEHHE COCTOHT B
O/IHOBPEMEHHOM IPHMEHEHHH 3/€MEHTOB MOBEPXHOCTHOTO H MOA3EeM-
HOTO cnoco6oB ocylleHHs B pasHbX coueranusx. Tak, B mepuon
CTPOHTEJILCTBA YroJibHbIX KaphePOB Hepe/KO ¢ MOBEPXHOCTH 3aKJja-
JBIBAIOTCS BOJAOMOHHMKAIOUIHE CKBAXKHHBEI C TJIYOHHHHIMH HACOCAMH,
npH pa6GoTe KOTOPHIX OCyLIeCTBASeTCHs NPOXOJAKA CTBOJIOB OCYIIH-
TebHBIX [IAXT, OKOJOCTBOJLHLIX BEHIPAOG0OTOK H CETH HITPEKOB. 3aTeM
BBOAAT B JIefiCTBHe NOA3EMHLIe JpeHaXHble yCTPOiicTBa.

Kom6uHupoBaHHbIH cniocod TakiKe 3aK/OUaeTcss B 3aJ0MKEHHH C
MOBEPXHOCTH 3arpajiuTeJbHOr0 pAja BOAOMOHHMKAIOUINX CKBAXKHH Ha
HepaGouem GopTy M TOpUax Kapbepa H mo Gopram BBHE3AHON TpaH-
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Qen ¢ OJHOBPEMEHHOH NPOXOAKoH Ha pabouem GOPTY Kapbepa moa-
3eMHBIX BLIPa0OTOK ¢ JApeHaxKHbBIMH YCTPOHCTBAMH.

Ipu sxkcmiayaTalHu YroJbHBIX KapbepoB KOMOHHHPOBaHHOE ocCy-
HIeHHe 3aK/i04aeTcs B 3a/0KEeHHH BOLOIOHHKAIOWIHX CKBAXKHH IO
TpaccaM MPOEKTHPYEeMBIX LITPEKOB M OTKauyKe BOABI M3 HHX Ha Mo-
BepxHocTb. [lociie MPOXOAKH ApeHaXHBIX INTPEKOB BOAOMOHHIKAIO-
LiHe CKBa:XKHHBI NepeoBOpPYAYIOTCS B CKBO3HBIE (DHJLTPHI AJAA OCY-
IIeHHs HaAYrOJbHEIX BOJOHOCHLIX TOPHM30HTOB H B BOJONOHHIKAIO-
mpe TpyGuaTele KOJOAUB JJsl CHATHS Hamopa B NOAYTOJbHOM BO-
JIOHOCHOM TOPH30HTe: B LITPeKax 3akjaaibiBaloTcst 3abHBHBIE (HIBT-
Pphl H JalbHeiilllee OCyLIeHHe IIOJs Kapbepa OCYLLeCTBISCTCA MOA-
3eMHBIM CcOCO6OM.

KoMOHHHDOBAHHBIM OCyLIEHHEM TaKikKe SBIsSeTCs COYETaHHe
MOA3E€MHOr0 OCYLIEHHS ¢ 3aJioXKeHHeM ¢ MOBEePXHOCTH 3eMJH TMo-
TJIOUIAIOMIMX CKBAXHH [Js OCYLIEHHS BOJOCOJep:KallHX NOpold B
KpOBJie MOJIe3HOTO HCKOMaeMoro M cHycKa BOJABl B HHMKeJexallHe
6Gosiee BOAONPOHHLAEMbIe MJIACTHI.

B Kpusopoxkckom GacceiiHe npH mepexole K pa3pafoTKe xeje-
30pPYAHBIX 3ajiexeli Ha IVIyOOKHX TOPH30HTax ocyuleHHe KapOoHar-
HbIX MOpPOJA BHcAYero GOKa NMPOBOAHAOCH KOMOHHHDOBAHHLIM CIOCO-
60M TyTeM YacTHYHOTO MOHHIKEHHS YPOBHA MOA3EMHBIX BOJ BOJO-
NOHHXKAIOUIHMH CKBaXHHaMH C INOBEPXHOCTH C NOCJAEAVIOUIHM CHA-
‘THeM Hamnopa OypOBBIMH CKBaXKHHAMH, 3aK/JaJblBAEMBIMH H3 Top-
HBIX BeIpaGoTok. Tak, Ha pyAHHke uM. @pynse B 1963—1964 rr. pa-
60Taj0 NATh — BOCEMBb BOJOMOHMIKAIOIHX CKBaXKHH H /0 Tpex je-
CATKOB JPEHaXKHLIX TOPHU3OHTAJBHBIX cKBa:KuH AanHoit 100—200 M,
npo6ypeHHEIX Ha TpeX ApeHaXKHbIX ropHsoHrax. beuio cosnano no-
HHUJKEHHE YPOBHS NOA3EMHBIX BOJX Ha 245 M M ocylleHbl NMOpOAL HA

Puc. 34. Cucrema ocywennst JleGenmuckoro kapsepa (mo M. JI. Mop.
ryJaHcy)

ropu3onTe 350 M, uTo obecneunsio Ge3onacHule yc/10BHS pa3paboTKH
XKeqeaHoil pyasl. 3a mepuox c 1958 no 1964 r. m3 kapGouaTtHoil
TOJIIH OTKayaHo 27 MJH. M% BOJABI, B TOM YHCJE H3 BOJONOHHIKAIO-
wux ckpaxud 22 man. M3. K 1970 r. nepemuin Ha ray6okoe ocyie-
HHE H3 NOJI3eMHEIX BHIPaGOTOK.

KoM6uHHpOBaHHOE OCylIeHHe MNPHHATO B MPOeKTe paspaGoTKH
JleGenunckoro kaprepa KMA. Ha yuacTke mnepBoii ouepelH
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(puc. 34) B mepHOA CTPOHTENbLCTBA YPOBEHb HAJBIOPCKOro H PYyh-
HOKDHCTaJJIHYeCKOr0 BOAOHOCHHIX TOPH3OHTOB CHH2KaeTcs BOJOMNO-
HHKAIOUWHMH cKBaxuHaMu [ (cM. puc. 34), pacnoNoKeHHHMH B
BHJE KOJIbLid N0 TNEepHMeTPY CTPOALIerocss Kapbepa Ha PacCTOSHHH
32 M onna oT apyroi u oGopyroBaHHmMH Hacocamu ATH-10.
K KoHly cTpoHTe/bCTBA Kapbepa BOAONOHHIKAIOUIHE CKBaXKHHbI Te-
peofopyayloTcs B CKBO3HBle (PHJIBTPHI, OTBOAsILHE BOAY B KOJblle-
BOil ApeHaKHbifi WTPeK 2, MPOXOAAUIHE MO KOHTYPY KOJbLA CKBa-
JKHH B IJIOTHBIX KBaplHTaX M CJaHIaX, 3a7eralouiux HHXe pYyLHOM
sajexku. IlpoBesenue ApeHaxHbIX LITPEKOB BeleTCS M3 Tpex CTBO-
JIOB, PACIOJIOKEHHBIX BHe KOHTypa Kapwmepa. HazapyaHwele neckn
pabouyero Gopra OCYWIAIOTCA 3KEKTOPHBIMH  HIVIOQHALTPOBLIME
ycraHoBkamu J. Boaa HaapyaHbix meckoB Ha HepaGouem 6OpTy ne-
pexBaThIBaeTcsl FOPH3OHTAJbHBIM TpyOuaTeiM JApeHaxem 4. [asa
OCYLIeHHS PYAHOrO TeJa 5 TNPOXOAATCH CKBO3Hble (UILTPH 6.
B npouecce cTpouTenbcTBa M Hayasda 3Kcnayatauun JleGeaiHHCKOro
Kappepa 4acTh 3IXKEKTOPHBIX YCTAaHOBOK HIJIO(GHJIBLTPOB 3aMeHeH2
Gonee ynoOHeIMH ycTaHoBKamu JIMY-5, nas ocylleHus: HaapyAHBIX
neckoB B HepabouyeMm 6OpTY 3a/loXKeHH 33 TOpPH30HTaJbHBIE CKBa-
JKHHH, BAOJbL pafoyero Gopra NpoifijfieHBl JApeHaKHLIE TPaHIIeH Ha
JIBYX TOPH30HTaX, 3HAYHTEJBHO paclIHpPeH OTKPHITHIH BOXOOT/IHB.

KoMOHHEpOBaHHOe OcyllleHHe HAa BHICOKOTOPCKOM Kes1e30PYAHOM
MeCTOPOX/JeHHH Ha YpaJje npH oTpafoTKe NoA3eMHHIM crnocobom
VCIEIIHO OCYLIECTBJIEHO NyTeM 3aJ0XKeHHs HeCKOJbKHX NOBepXHO-
CTHBIX BOJONOHHKAIOIIMX CKBaXKuH raybunoii 400 M H JpeHaKHBIX
BEIPaGOTOK C MOA3eMHLIMH IIOJONOHHKAIOIHMH CKBAaXKHHAMH TJIy-
ounofi no 200 M npH mpejABapHTeJIbHOM OYPEHHH MOA3EMHBLIX KOHT-
POJILHO-Pa3BEA0YHBLIX CKBaxKHH ray6uuoi 300—400 m.

ITopsinok oTpaGoTKH 0GBOJHEHHBIX MeCTopO)KneHHﬁ Hajo BHIOH-
paTth ¢ YUeTOM THAPOTEOJOrHIeCKHX YCJOBHH.

Ilpu HanauuHH HECKOJbKHX KapbepHBIX H UIAXTHBIX noneﬁ Ha
00BOJAHEHHOM MECTOPOXKJIEHHH AJA YMEHbLIeHHS NPHTOKa HeobXo-
AuMO pas3pabaTeiBaTh HX BCe OJHOBPEMEHHO MJH 4acThb IIAXTHBIX
moJied, pacmo/ioXeHHHX KoMnakTHo. Takas cHcTemMa oTpaboTKk
3HAUHTENbHO 06Jeryuiia ocBOeHHe CHIbHO o6BoAHeHHOro IlonmseBHH-
ckoro MectopoxieHHsi B IloamockoBHOM yroabHoM Gaccefire.

IIpn pacnosioXKeHHH MeCTOPOXKIEHHSI y DeKH [/ yMeHbIIeHHs
NPHTOKA HAaj0 HAYHHATL Pa3paGOTKy Y4YacTKOB, YAAJNEHHHX OT
PeKH. E

ITpu oTKpHITON paspaboTke MecTOPOXKIeHHA HeO6XOAHMO CTpe-
MHTbCS, YTOOL pa3pe3Has TPaHlles mepexBaThBajna MOTOK MOA3EM-
HHIX BOJL M Te€M caMbIM OTropa)KuBajla OT HHX OCTa/JbHYI0 YacTh
KapbepHoro nonad. Ilo sTHM coobpaxeHHSAM PaspabOTKy POCCHIMHBIX
MeCTOpPOXKAEHHH cJelyeT HauYHHATb C YYaCTKOB, pPAaCHOJIOXEHHHX
BHIILE TI0 MOTOKY MOA3EeMHBIX BOJ.

Cxemn ocymeHusa Bubop cxeMu ocyllleHHs ompexenser-
ca dopmoil W pazMepaMH OCyllaeMHX Y9aCTKOB M THAPOre0JOrHue-
CKHMH YCJAOBHSAMH MecTopoxaeHus. O6nuno HaubGosee 3KOHOMHY-
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HBIMH OKa3bIBAIOTCH «MECTHBIE CXeMBl OCYUIEHHS», KOrjia ApeHax-
HBle YCTAHOBKH pacnosaraioTcea BOJH3H OCYIIaeMOTro O4YepefHoro
yuacTka TOPHBIX BHIPaGOTOK H YYHThIBaeTcs BOAONPOHHIAEMOCTH H
peabed MOAOUIBH Ocymaemoro maacra. Muoraa ocymaercs cpasy
8ce moJjie Kapbepa.

SanEeas

is~=l2 B B
[C3l7 [ le e [T o [~ ]n ETJr

Puc. 35. Cxembl pacnosioXeHHa ApeHamHLIX YCTPOHCTB:

a — Kkycrosas; 0 — AHHeflHas; & — KOHTYpHas; 2 — ceryarasi; @ — AByxropuaounrtansuas Gec-

‘KOAMEKTOpPHAR; € — ABYXFODH3OHTAAbHAA KOMJNEKTOpHas. | — neckn o6pojnHeHHble; 2 — FAHHBIL

3 — 30HEl 3aKapCTOBAHHLIX MOpoA; 4 — 30HBEI TPEUIHHOBATHIX MNOPOMA; § — HIBECTHAKH TpeulH-

HOBaThle H 3aKapCTOBaHHLle; 6 — Yroib; 7 — TeXHHYECKad rpaHHIla Moas; & — CTBOJ IaXThi

9 — npenacHble NoA3eMHEble BRIPAGOTKH: [0 — BONONOHHIKAKIIHe CKBAXHHH (B naaHe H paipe-
se); !l — ropH3oHTaAbHBIE WJH HAK/JOHHBIE CKBaj)KHHBI; [2 — JenpeccHOHHAs KpPHBas

[To pacrmonoXkKeHHIO ApeHAaXHBIX YCTPOHCTB B IIaHE CXeMbl OCY-
MIeHHs TOAPa3JeNAOTCA HAa KYCTOBHE, JIHHEAHHEE, KOHTYPHbIE H CET-
yaThle, a B pa3pe3e — Ha OJHOTOPH3OHTAJbHHE H MHOrOrOPH30H-
TaJbHBIE, KOJNIEKTOPHBEIE I GeckosiekTopHue (puc. 35).

ITpu xycroBo#i cxeme oOCylleHHs BOMOHNOHHIKAIOLIHE CKBAMKHHLI
3aKJajbIBAIOTCA /S CHATHS Hamnopa MOA3eMHBIX BOJ rpymnnamu 6e3
onpejie/ieHHOH CHCTEMbl B MECTax pacnoJoXKeHH: 30H BLICOKOH BO-
n006uAbHOCTH, 06yC/IOB/IeHHOIl pe3Ko BLIpaKeHHON 30HAaJbLHOI Tpe-
UIHHOBATOCTBIO HJIH 3aKaPCTOBAHHOCTHIO BOJOHOCHBIX MOPOA HJIH NPH
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JHH30006pa3HOM HX 3ajeraHdd. KycToBHe cHCTEMbl COOPYKalHCh B
[TonmockoBHOM yroabHoM Gacceidine H Ha COKOJIOBCKOM Ke/1e30pya-
HOM MEeCTOPOMKJIeHHH.

JIuHeiiHble CXeMBl OCYLIeHHs COCTOSIT M3 OJHOTO, ABYX HJH 6o-
Jlee ps0B BOAONOHHMKAIOUHX CKBAXKHH, JPeHAXKHBIX KaHas, LITpe-
KOB HJIH TOPH3OHTaNbHBIX ckBaXuH. OHu yaimle NPUMEHSIOTCA NpPH
OCyIIeHHH HAaKJOHHLIX BOJOHOCHBIX IJIACTOB HJIH IVIACTOB C BHICO-
KO BOJNONPOHHMIAEMOCTBI0, a4 TaKiKe INPH OCYIIeHHH Bbe3JIHbIX HIIH
paspesHbIX TpaHIei, pabounx GOPTOB KaPbePOB, IITPEKOB IVIABHLIX
HanpasJeHuit (cM. puc. 35). KMx mesecoofpasHo npHMEHATb A%
nepexsaTta (pUALTPAILHOHHOIO NOTOKA H3 OTKPHITHIX BOJOTOKOB H BO-
J0eMOB B BOJH3H PAaCHOJIOXKEeHHBI Kapbep. JluHelnble cHcTeMbl I0-
cTpoensl Ha AXTeHCKOM XKeje3opyaHoM, BecenoBckoM OypoyroJib-
HOM, 3bLIPSHOBCKOM MNOJHMETAJJHYeCKOM I JPYTLHX Kapbepax.

[Tpu KOHTYPHOM cXeMme OcylIeHHsl JpeHarKHble CKBAXKHHBI pPaclo-
JaralT 1o yraaM TpeyroJbHHKa, KBaJpaTa, MHOTOYrOJbHHKA HJIH
N0 MepHMETPY OrpaxjaeMoro ydacrtka HeGoJblInX pasMepos. Kou-
TypHasi cXeMa TpHMeHsAercsd OOBIYHO TPH TOPH3OHTAJNBHOM 3ajera-
HHH BOJIOCOJIepXKallliX TOpOJ pas/jH4HOli BOZonmpoHHIaeMocTH. KoH-
TYPHEIE CXEMBl HAXOZAT NPHMEHEHHE NPH OCYLICHHH OKOJOCTBOJIb-
HBIX BHIpa0OTOK, BHIEMOUHBIX VUAaCTKOB H HeGOJBLUINX KapbepHHIX
noJei (cm. puc. 35).

Hanuune gByx B3auMOJeiCTBYIOUIHX KOHTYPHBIX YCTAHOBOK (Ha-
npuMep, BOKPYT JABYX PfAJOM pACHOJOMKEHHBIX MIAXTHEIX CTBOJIOB)
HJIH IBYX KOHLEHTPHYECKH pAacIOJOMKeHHLIX YCTAHOBOK o6Gpasyer
JBYXKOHTYPHYIO CXEMY OCYIIeHHH.

Ceruatasi cxeMa (IpH DacnoOJIOXKEHHH CKBAaXHH 1O CETKe) MO-
JKeT NPHUMEHSITbCS Al OCyIIeHHs cJ1aboBOAONPOHHLAEMBIX TODPOJ,
npH MOJA3eMHOM crnocofe OCYILIeHHs, KOrja JApeHaxKHbBIMH yCTpOH-
CTBAMH SABJSIOTCS CKBO3Hble H 3a0uBHble ¢uabTpel. OHa Hauna
npuMeHende Ha OGypoyroJbHBIX Kapbepax [Inenposckoro, Kaucko-
AunHckoro m Apyrux GacceilHoB.

OnHo- HAH MHOTOrOPH30HTA/NbHBIE GECKOJIJIEKTOPHBIE CHCTEME
OCYIIeHHS NMPHMEHSIOTCS MPH HaJHYHH OJHOI0 HJH HECKOJbKHX pas-
006eHHBIX BOAOHOCHBIX I'OPH30HTOB, NPHYEM APEHa) KaXKIoro ro-
PH30HTA OCYIIECTBJSETCA CaMOCTOSTENBHO.

Ecnn HHXHHI BOJOHOCHBI TOPH30HT, THAPABJHYECKH CBA3aHHBIR
¢ BepxHHM, 6oJiee BOAONPOHHIIAEM, BO3MOIKHO NPHMEHEHHe GecKos-
JIeKTOPHOH JApeHayKHOi CHCTeMEl, NPH KOTOPOH BOJa H3 BepXHero
TOPH30HTA MNepenyckaercs B HHUXKHHH, a 3aTeM OTKauHBAeTCs HA Mo-
BepXHOCTb. IIpoBelsi TeXHHKO-IKOHOMHYECKOEe CPaBHEHHe HeCKOJb-
KHX PAacCUHTAHHBHIX BAPHAHTOB, NPUHHMAIOT ONTHMAJBHYIO CXEMY
OCyLIEHHS.

Ocyienne OTAENbHLIX YY4CTKOB KapbepHOrO NOJS TNPOBOJMTCA
N0 CJAELYIOUHM CKOJMb3SAIUIHM CXeMaM.

Jlast ocymieHHsT BOJLOHOCHBIX INOPOJ, MPOPE3aeMBEIX BBE3JHOH H
paspesHoii TpaHUIesMH, yalle 3ak/JalblBaeTcs JHHEHHBEIH pAA BOJAO-
MOHHIKAIOUINX CKBaXKHH BJOJb TpaHmell Ha oZHOM HJIH HAa 060HX
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ee Goprax (puc. 36,a). B npaapHeiimeM TpH KOMOHHHDOBaHHOM
cnocofe ocylleHHs BOJONOHHZKAIOIIHe CKBa:KHHBI NepeoGopyayloTes
B CKBO3Hble HJBLTPH. B HomosHeHHe K HHM B JpeHa)KHHIX IITPeKax
MOTYT 3aKknajabiBaThesi 3a0uBHbBle (QHUABTPHL H TPyGUaTHE BOAOINO-
HHEKawue koaoaubl. Ocylllenue BOJOHOCHBIX IIOPOJ, 3aJeraiollHx
HHXKE JHA TpaHOleW, MOXKeT ObITL OCYLLECTBJIEHO JAPEHa’KHBIMH Ka-
HaBaMH M BOJONOHHMKAIOUIHMH CKBaXKHHAMH, 3aKia]blBAeMBIMH Ha
JiHEe TPaHIIeH 1O JHHEeHHBIM cXeMaM.

Puc. 36. Ckosmb3siie cxembl ocywexusi Kapeepaoro nois (no O. B. Ckupreno):

a — cxeMa CKOAB3fI[HX NapajlelbHBX PAAoB; O — cXeMa CKOJb3AIHX BeepHHX pPAAOB; 8 —
CXeMa CKOJb3AUIHX KOHTYPOB. | — BOAONOHHKAIOWHE CKBaKHHBI Nepsoil odepenn; 2 — pojono-
HH/KAIOUHe CKBAaXHHBLI BTOPOfi H NOCACAYIOUIHX odepeAedl; J — rpaHulLl KapbepHOro moJs

Heo6Gxonumo yuHTBIBaTB, YTO IIPH CTPOHTEILCTBE BBLE3THOH H
paspe3Hoit TpaHuleir dQopMHpPYeTCS HEYCTAHOBUBIIHHCA PeXHM
" ¢uaprpanuu. Eme He clpeHHpOBaHHLIE TIOA3€MHble BOJALI OKa3bBa-
10T HauboJsee CHJIbHOE BJHMAHHE HA YCTOHYHBOCTH OTKOCOB H IO3TO-
My JpeHaxHble paGOTLl B 3ITOT MEPHOA JAOJXKHBI I[IPOBOAHTLCH
0COOEHHO HMHTEHCHBHO, BOJOOT/IMBHLIE CPeJCTBA JOJIKHBL OHITH
Gojiee MOIIHBIMH, YeM B TOCJEAYIOUIHH MEepPHOJ 3IKCIJIyaTalHH
Kapbepa.

Ocyuwenne HepaGoyero Gopra Kapbepa NPOBOAHUTCH ApeHaXHEI-
MH yCTaHOBKAaMH, 3aJI0KeHHBIMH /Il OCYIIEHHsI pa3pe3HOil TpaH-
men. [lpu Heo6xoaumocTH GoJjee MOJHOrO mHepexBaTa MNOA3EMHBIX
BOJ| 3aKJa/JbIBAIOT NPHGOPTOBOH TOPH3OHTANLHBIH JpeHax HJH Oy-
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PAT PAN TOPH3OHTAJNbHBIX APEHAXKHHIX CKBAXKHH NepneHIHKYJIAPHO
K Hepabouemy GopTy Kapbepa. [OpH30OHTaJbHBIH ApeHa)k B HEKOTO-
PHIX CJayyasx MOMKeT OJAHH OOecmeyHTb YCTOHYHBOCTL HepaGouero
6opra Kapbepa H 3aMeHHTb paHee NpoiileHHble BOJONOHHXKAWIIHE
CKBaXKHHBI.

Ocymenne pabGoyero 6opra Kapbepa OOGLIYHO NPOBOAHTCHA TYTEM
3a/I0JKeHHSl BJ0Jb BCKPHIIHOro GOpTa Kapbepa CKOJb3ALIHX JIH-
HefHHX YCTaHOBOK BOJOMOHHIKAIOUIMX CKBaXHH (cM. puc. 36, a, 6):
OuepenHoii psiil BOXONOHHIKAIOMHX CKBaXKHH 3aKjaaibiBaeTcs c one-
peeHHEM TNPOABHKEHHS BCKPHILHOTO ycTynma Ha 2—>5 JleT H BCTY-
naer B paboTy NpH MOApPe3Ke YCTYNOM Kapbepa npeiblayliled JHHHH
BOJOIOHHKAIONINX CKBaXHH (cM. pHe. 36,a, 6). Ilpu xoMGuHHpO-
BaHHOM cnocofe ocyllleHHA H NOAXOJe ApPeHaXKHHIX MOI3eMHBIX Bbl-
paboTOK K JIHHHH BOJONMOHHIKAIOUIMX CKBAaXHH NocjaelHHe mepeobo-
PyAyIOTCS B CKBO3HBIE (DHIBTDPHI.

Ecan noomajns pacnpocTpaHeHHsl MOJE3HOTO HCKONMAEeMOTo HeBe-
JIHKa, JpeHayKHble YCTaHOBKH pacnoJjiaraloTcsl IO TPaHHLAaM BCEro
KapbepHOro MoJs HJIH OTAeJbHBIX y4acTKOB OHepeaHOH OTpaGOTKH
(cm. puc. 36, 8).

PaccMoTpuM TexHoJIOTHUecKHe cpeiacTBa, 06OpyAOBaHHe, THNH
ApPeHaXKHbIX YCTPOHCTB H MeTOAHl pacuera NMPHTOKOB BOJH B TOPHHE
BHIPaGOTKH NPH NMOBEPXHOCTHOM M NOA3eMHOM cnmocofax OcCylIeHHS.
ITockosibKy KOMGHHHPOBAHHBI CNOCO6 OCYLEHHS TPeJACTaBJISET CO-
Goii passMyHOe cOYeTaHHe OT/eJbHBIX 3JeMEHTOB MOBEPXHOCTHOTO
H TOA3eMHOro cnocoGoB, AOMOJHHTEIBHO OCTAHABJHMBATLCA Ha HEM
HeT HeO6GXOAHMOCTH.

§ 43. IoBepxHOCTHBIE cNOCOGHI OCYIIEHHS

Fny6oxuit apenax. Inybokuit apenax (ray6okoe BOJONOHH-
JKeHHe) NMPHMEeHSeTCH S CHATHA Hamopa BOJOHOCHOTO TOPH30HTA,
3aJleraiollero B IOYBe IJIacTa TOJIE3HOTO HCKOMaeMoro, H AJaf ocy-
LIeHHs KaK ITOro IJ1acTa, Tak H BhILIeNeXalllHX BOJIOHOCHHIX TOPH-
30HTOB. 11 npoBe/leHHSI BOJONOHHMKEHHS HeO6XOAHMO NPOGYPHTH
Ha yyacTKe MO0Ji Kapbepa rpynny BOAONOHHKAIOIIHX CKBAMKHH, 060-
py/AoBaTh HX B HEYCTOHUHBEIX BOJAOHOCHHIX Nopojaax QuAbTpamHu, yc-
TAaHOBHTb B KaXIOi CKBaXKHHE HAcOC C JABHraTesJeM JJs OTKAUKH
BOJIbI, MOAK/IOUHB KaXJIblli K CHCTEME aBTOMAaTHUECKOrO peryJHpo-
BaHHA, H NPOJOKHTb BOAOOTBOAHBIE TPYGHI.

bypenue cxksamun. HavanbHBIH JIHAMETP BOJAONOHHKAWIIHX
CKBa;KHH OOLIYHO NPHHHMAIOT paBHBIM 14—20”, KoHeuHwii 8—16".

HUto6bl COXpaHHTh BOAONPOHHLAEMOCTb TOPHBIX NMOPOA H TOJY-
YHTh MaKCHMaJbHO BO3MOXKHBIN Ne0HT, He J0OyCKas ero yMeHblie-
HHf, CKBaXXHHbl OypAT CTaHKaMH yJlapHO-KaHaTHoro Oypenwus. Pe-
KOMeHJyeTcsl NPHUMEHATh BHICOKONPOH3BOLHTE/NbHEIE JIETKHE CTAHKH
pPOTOpPHOrO GypeHns, a TaKxe KOMGHHHPOBAHHYIO YCTAHOBKY y1apHO-
Bpamarensnoro 6ypenust ABC-1.
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Jlns npoXoAKH CKBaXHH GOJBIIOrO AHAMeTpa B MATKHX NMOpoaax
WIHPOKO mpuMensierca GectpyGHoe poTtopHoe OypeHue ¢ obpaTHoit
NPOMBIBKOH MOJepHH3HPOBaHHBIMH cTaHKamu YPB-2A u YPB-3AM,
1BA-15B [4]. Boaa a/isi NPOMBIBKH NOAAETCH B CKBAXKHHLI CamoTe-
KOM H YPOBEHb ee TOJJEpPIKHBAeTCA Ha 3 M BHIIE CTaTHYECKOTO
YPOBHS NoA3eMHbIX BoJ. Pasbypennas nopoja yaaasiercs U3 3abos
spaudTom no 6ypuiabHoii KojaoHHe amamerpom 100—200 mwm. duna-
metp Gypennst 500—1000 MM u GoJee MOCTOAHHBINA MO Beel ryyOH-
He ckBaxHuHbL. [locturuyrtas ray6utna 6ypenns 100 M, Bo3aMoxHasg —
500 m. Jlebur Takoi CKBaxKHHbl yBeqHuHBaercs B 2—3 pasa, H
VANHHAETCA CPOK ee paborbl. DypeHne 3THM crnoco6oM yCKOpsieT
npoxoaky ckBaxuubl B 8—10 pas. Tak, ckBaxuna anamerpom 600—
1000 MM u ray6unoii 28—32 M B necuaHo-CyIJIHHHCTHIX mopojax 6y-
puTed 3a 4—7 u H o6opyayeTcs (HILTPOBOI KOJOHHOH H HAcCOCOM
3a 5—6 u.

[Tpu ocyuleHHH MECTODOKIEHHH INPHMEHAIOTCA CKBAXKHHBI Hec-
KOJIbKHX THNOB B 33aBHCHMOCTH OT HX HasHaueHHs: BOJONOHHKAIO-
fHe, BOMONOIIOLLAIOLHe, HabGaofaTe/ bHble H KOHTPOJBHO-pa3Be-
IOYHBIE.

BodonoHnuscaroujue (60003abopHble) cKBAXUHbL CAYKAT IS OT-
KaykH BOJABI H3 BOJOHOCHBIX TOPH30HTOB Ha MOBEPXHOCTb NPH MO-
MOUIH YCTaHOBJEHHBIX B HHX TJyOHHHBIX HacocoB. KoHCTpyKumns
BOJIOMOHHIKAIOLIEH CKBaXXHHBI 3aBHCHT OT THAPOre0JOTHYecKHX yc-
JIOBHII MECTOPOIK/JeHHH, TIyOHHBl CKBAXKHHBI H JAHAMETPAa HAPYMKHOI
yacTH raybunHoro Hacoca. CkBaKuHBI ObIBAIOT GecHILTPOBLIE H
obopynoBaHHble QUIBTPAMH.

CkBaxuHHE Ge3 QUILTPOB NPHMEHAIOT B YCTOHYHBLIX TPeLlHHOBA-
THIX BOJAOHOCHBIX NOpPOAax (M3BeCTHAKAX, NMecuaHHKax M Jp.), B Ko-
TOPHIX HCKJIOYaeTcd o0BajJ H/JIH ONJIBIBAHHE TOPOJ, CJararouinx
CTEHKH CKBaXKHHBL

B MasoycrofiyuBhIX MOPOAAaX NMPH BO3MOMKHOCTH BHIBAJIOB NMOPOX
# B KPYNMHO3ePHHCTBIX HECKaX B CKBAMKHHAX YCTAaHABIHBAIOT GHILTD
B BHIe nepdopHpoBaHHOH TPYOHl CO LIENEBBHIMH HJH KPYIJILIMH OT-
BepcTHAMH AnaMerpoM 5—20 MM npH oflleil cKBaXKHOCTH (HALTPA
1o 25—30%. Ilpu ocymlennn BOJAOHOCHBIX MECUYAHBIX MOPOJ CKBAXKH-
Hbl o6s3aTesbHO 06opyayT duabrpamu. duamerp ¢uabTposoii Ko-
JIOHHBl TIPHHHMaeTcsa Ha 27 6oJblle AHaMeTpa MOTPYKHOTO Hacoca.
Y4HTBIBAs, 4TO IPH OCYLIEHHH NMPHXOAHTCS 3aKJIalblBaTh GOJbIIOE
KOJIHYECTBO CKBAXHH, CPOK PabOTHl KOTOPHIX HeBeaHK (MO cpaBHe-
HHIO €O CKBasKHHAMH, NPOHIEHHBIMH B LeJsX BoJOCHaGKeHns),
GuILTPHI yCTaHABINBAIOT TOJNLKO MPOCTBbIE MO KOHCTPYKIHH H TPH-
TOAHble AV MaccoBoro usrotoBieHus. Illupokoe mpumeneHue moJy-
YHJIH KapKacHO-CTepXKHeBhHle W TIPaBHIiHO-NMPOBOJIOUHBIE (DHILTPHL

1. Kapkacno-crepxreBoit ¢puabTp KoHcrpykuun B. M. T'aBpuiko
(puc. 37) CcOCTOHT M3 cTaJbHBIX cTep:Hell auamerpom 10—I16 mm,
TMpHBapeHHBIX K OMOPHBIM mosicaM Ha pacctosauu 30—40 MM OIHH
ot apyroro. Ha kapkac HamMaThiBaeTcsi MArkas NpoBOJIOKa H3 Hep-
XKapewoueii craan gamerpoM 1,5—2 Mm uau mpocrasi  KeJe3Has
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npoBoJioKa-Katanka auamerpom 3—5 mm. Illupuna npoceeros Mex-
Jy TIPOBOJIOKAMH NpHHEMAaeTcs B npexgenax 0,5—6 mm, npu stom
CKBaXKHOCTb (ujbTpa moaydyaercs ot 11 no 809%. Mas npegoxpa-
HEHHS NPOBOJIOYHOH OOMOTKH OT CABHra BJoJb (QHALTPA yCTaHaB-
JHBAIOT yeThpe NPeJoXpaHuTe bHEIX pebpa H3 MeTaJJIHYecKHx cTep-
JKHeH, 3aKpemIeHHBIX MosicaMH H3 TOJOCOBOTO Keje3a. Bokpyr 3a-
CHINAT rPABHH HIH KPYNHBI necok. KapkacHo-cTepiKHeBHEe GHIbLT-
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Puc. 37. Kapkacno-ctep:kHeBoH GHIBLTP

Puc. 38. Cxema ycrpoificTsa rpaBniHO-NPOBOJOYHO-
ro ¢uasTpa:
1 — necok BojoHOCHHII; 2 — BcnoMmoratenbHass ofcannan
Tpy6a auaMerpoM 150 mm; 3 — rpaBuiinan oGCHINKa H3 3epen
aHaMeTpoM 3—5 mm; 4 — BHemwHHH kapkac dmAbTpa M3 npo-
BOJIOKH HepiKapewowlel craau amamerpom 0,8—2 mm; 5 —
onopusle peGpa H3 CTaJbHON NPOBOJOKH AHaMeTpoM 3—5 MM;
6 — onopueiit Kapkac H3 Gyposofl AR rasosofl TpyGul aua-
MeTpoM 57 MM cO CKBaKHOCTbI0 10—27%; 7 — oTBepCTHS
ONOPHOTO Kapkaca aWaMerpom 7—I15 MM
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phl WHPOKO pacnpocTpadensl B Jluenposckom u IloamockoBHom Gac-
cefinax.

2. I'paBmiino-npoBosounblii ¢uabTp (puc. 38) mpeacrasiser co-
6ol nepdoprpoBannyio TpyOby ¢ uie/eBLIMH HJIH KPYTJABIMH OTBEp-
CTHAMH JuaMeTpoM 7—I14 MM (onopHbIi Kapkac) ¢ HaBapeHHBIMH
peGpaMu M3 NPOBOJIOKH AHAMETpPOM 3—5 MM, 00epHYTYIO NPOBOJO-
Koil M3 HepxaBepouleii craan anamerpom 0,8—2 mm. CkBaxKHOCTH
onopuoro kapkaca 10—279% (3a30p MexKAy NpPOBOJOKaMH Onpele-
JseTcd JAHaMeTpoM 3epeH IpaBuiiHONH o6cbimkn). CBepxy o6MoTka
CKpenfieTcs NPoaoJbHBIMH NpPeI0XpaHuTeIbHEIMH pebpaMi u3 mpo-
BOJIOKH AuaMmeTpoM 2—4 mM. JluaMeTp 3epeH 3achinku d, AOJKeH
ObTe B 7—10 pa3 GoJabllle HEBEIMBIBAEMBLIX YacTHIL BOAOHOCHOIO
CJ10ST H MOXKeT ObITh BHIYHCJIEH 110 YpaBHeHHIO:

ds = 4 + bdy,,

rie dso— AHaMeTp 3epHa, MeHblle KOTOPOrO B €CTECTBEHHOM TPYH-
te nMeercs 509 Bcero rpyHTa, Mm.

Tonmuna obewinkn  50—75 mMM. 3a30p MeK1y NPOBOJOKaMH
06MOTKH mpHHHMaeTcsi paBHbBIM 1,25—1.5 dso rpaBuiinoit 0GCHIIKH.

B HanopHoM cJjoe (uJBTDP YCTaHABAHBAIOT B mpeaesax Bcel
MOILHOCTH TJacTa HJAH B HHXKHel ero u4acTH, B Ge3HanmopHOM — B
HuXKHeH ero nojosuHe, ITpu cHATHH Hamopa B MOAYTOJbHBIX H3BECT-
HSIKaX GOJIbIIOI MOLIHOCTH CKBayKHHBI B HHX yruaybuasiorcs Ha 15—
20 M; AnMHA OTCTOHHHKA TMPH 3TOM COCTaBJSET 5 M.

B munepannsoBaHHBIX BOJAaX, 6OraTelX YIVIEKHCJIOTOH H cepHOIl

‘' KHCJOTOi, pa3pyllialomiuX CTajdbHble TpeAMeThl, HeoOX0AHMO NpH-

MeHATb AHTHKOPPO3HOHHBIE HALTPHI W3 IJacTMacc HJAH JlepeBsiH-
Hble (MpeHMyIlecTBeHHo ayGOBble, COCHOBBIE) C TpaBHitHON 06chil-
KO#.

Bo3Mo#HO npuMeHeHHe BOJONOHHIKAIOUINX CKBaXKHH AJd OCY-
IIeHHS HECKOJbKHX HAJYroJbHBIX BOJOHOCHBIX TOPH30HTOB H CHA-
THA HAnopa B NOAYrOJAbHBIX BOAOHOCHHX mneckaX. [Ipaxkrtuka mo-
KazaJja 1enecoob6pasHocTs JIPeHHPOBaHHsA OAHOH CKBaxuiofi He 6o-
Jee ABYX BOJOHOCHBIX TOPH3OHTOB.

MecTa 3an0XKeHHA BOJONOHHIKAIONUX CKBaKHH  ONpEaensior
no pesyapraraM OypeHHs H onpoOOBaHHA THAPOTe0JOrHYECKHX
KOHTPOJILHO-Pa3BeOUHEIX CKBAaXKHH, YCTaHABAMBAIOUIHX C J0CTaTOY-
HOIT TOYHOCTLIO BOAOOGHJIBHOCTH BOJOHOCHOTO TIOPH30HTA, IOJAJE-
ZKalero ocylleHHIO.

BsaumHoe pacpojiozKeHHe BOJONMOHHKAIONIMX CKBaxHH ycTa-
HaB/JAHBAETCS PACYETOM C HCHNOJb30BaHNeM Ko3duuneHToB (uUALT-
pamun ocymaeMmblx NOPOA H PajMyCcOB BJNAHHSA, NOJIYYEHHBIX NPH
OIIBITHBIX OTKaAYKax.

[NoBuilieHHe BOAOOTAAYH OCYIAeMHIX TOPOJ M YBeJHUeHHe Je-
OuTa BOAONOHMIKAOWINX CKBaxXWH B 1,5—3 pasa MoXKHO A0OCTHYDL
nyTeM CO3/1aHHS BAKyyMa B CKBa:KHHe, TPHMEHSd BaKyyMHYIO
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yeranosky Ttpecra Coiosmaxrtocymenne (BYC). Bakyym MoxHO
€03/1aTh TakxkKe MyTeM YCTAHOBKH Hajy pabouuM y3JoM Hacoca HH-
Je CTATHUYECKOr0 YPOBHS BOAB! YIJIOTHAIOLULENO CaJbHHKA.

Jas noBhlmleHHs OeOGHTa BOJOMOHHIKAMOUIHX CKBaXKHH, OTKayH-
BalOIIMX BOAY H3 H3BECTHSKOB, MOXKeT NPHMeHATbcA 06paboTka
CKBaWH COJIAHOM KHCJIOTOH, 34K/II09AOILafAcsd B 3a/HBKE KHCIOTHI
B CKBaXHHY C MOCJAEAYIOIIHM MpPOXABIHBAHHEM ee B H3BECTHIKH
BOJAOH HJH cxaThiM Bo3gyxoM. Kuciora sanuBaercst NOPUHAMH B
Heckosnbko npuemoB. [locsie KamKaoit omepaluH CKBaXHHY [POKa-
uypBaioT. KOHIEHTpauus COMAHON KHCJAOTH cocrtasaser 15—209%,
UPUMEPHBI PACXOJ KHCIOTH B ciaGonponumaeMsix nnacrax 0,4—
0,6 M?, a B cunbHONpPOHHIaeMHX — 1—1,5 M® Ha 1 M MOIIHOCTH
ocymaemMoro ropusoHta. [loBbilenne ne6HTa Takke BO3MOXKHO,
€CJ/IH TIPHMEHATb FH}IpaBJ’lH'{eCKHﬁ paspuiB IL1acTa, TOPHEJIHPOB&HHE
H ApyrHe Metoanl [2].

B page cayuaeB HaG.i0jaeTcss pe3Koe CHHIKeHHe IPOH3BOJH-
TebHOCTH BOJOINOHWIKAIONINX CKBaXKHH H CKBO3HBIX (HJIBTPOB, yC-
TaHOBJEHHBIX B MNeCKax, B pe3yabTaTe KOPPO3HH M 3apacTaHus
duabTpa KOPKOH MNeCcKa, CUeMEeHTHPOBAHHOTO THIPOOKHC/JIAMH IKe-
nesa. [IpuMenennwlii Ha JleGennuckom kaprepe KMA Mertox cBa-
GHpPOBAHHS MyTeM NPOKAYKH CKBAaXKHH CNellHaJbHLIM TOpIIHEM —
cBaGoM ¢ IIAPOBLIM KJamaHOM, CO3JAMOIIHM pa3pexeHHe B CKBa-
JKHHe, oOKasajica Hanbojgee 3p@eKTHEHBIM METOLOM MPOUYHCTKH
«puabTpa.

Bodonoeaowaroujile ckeasdurs, TpeaHasHaueHsl Ana  cbpoca
‘BOJl BEPXHHX BOJOHOCHBIX TOPH30OHTOB B HHIKHHe, 3ajeramwllue Hi-
Je IUIacTa II0Je3HOr0 HCKOMaeMoro, 4eM AOCTHTAaeTcs OcylleHHe
BhILIe/IeKalleil TOJIIH.

Boaa MoiKer cnyckarbcsi KaK B CyxHe, Tak H B OOBOJHEHHBIE
MJacThl, HO B MOCJEIHHX YPOBEHb BOJBI JOJIKEH pacmojaratbes
3HAYHTENLHO HHJKE YDOBHS BEPXHEro TOPH30HTA, KeJATENLHO HHIKE
TOUBL! OCYIIAEMOIO IIJIaCTAa MJH OCYLIAEMbIX TOPHBIX BHIPaGOTOK.
Uem Oouablile BOAONPOHHIIAEMOCTL TOTJOUAIONIETO0 BOAY I1acra H
yeM HHXKE CTOHT €ro YpOBeHb II0 CPaBHEHHIO C OCyllaeMbIM TOpPH-
30HTOM, TeM CH/JbHee OyAeT BOAONOIIOIIEHHE.

VuuTeiBasi, uTO0 HHIKHIE BOJOHOCHBIE TOPH3OHTH 4ACTO CJAYKAT
HCTOUHNKOM ITHTHEBOTO BOAOCHAGIKEHHS H MO3TOMY MOJAJEKaT ca-
HHTapHOIl OXpaHe, BO3MOXKHOCTh c6poca IIAXTHHIX BOX H BOJ BH-
LIe/IeXKALUIHX TOPH30HTOB, HepeIKO 3arps3HeHHBIX NPOAYKTaMH pas-
JIOKEHHA OpraHu4ecKHX BellecTB, AOJIZKHA pelaTbhCd B KaXKIOoM
KOHKPETHOM cJydae mnocje AeTaJbHOro H3YYeHHsA XHMHYecKoro H
DaKTepHa/ bHOr0 COCTaBa COPACHIBACMBIX BOI.

B TIToamockoBHOM yrosbHOM Oaccefine, Hampumep, TNPaKTHKY-
eTCH C6p0C no norJourarwiiuM CKBazKHHaM BOJIO IViaBHBIM OGPEBOM
H3BeCTHAKOB M YACTHYHO NMECKOB B NMOAYTrOJbHBIE YIIHHCKHE H NEeBOH-
CKHe H3BECTHAKH C OJHOBPEMEHHO!l OTKayKOH H MOHH/KeHHEM YpOB-
Hfl BOAKl B MOC/JAEAHHX MOIIHEIMH HACOCAMH, YCTAHOBJEHHBIMH B
BONONOHHZKAOUIHX CKBa*KHHaX.
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Punc. 39. KoHcTpykuma BOZONOTIOMiOUlell CKBaXKHHBL:

] — awpuateifl $HALTP B OCylIAEMBIX H3BecTHAKAX; 2 — rpaBmflHo-

NpoBoAOYHLIT (UALTP B ocymaeMmuix neckax; J— HesaxkpenaeHHbIR

YUACTOK CKBaMHHbLI B NOrJAOUIAIONINX BOAY NOAYrOJbHBEIX H3BECT-
J HAKaxX

Mecra 3a710KeHHsl BOAONOIIONIAIOIINX CKBA-
JKHH BBHIGHPAIOT 1O BO3MOMKHOCTH  Ha y4acTKax
MOHUKEHHA JPEeHHPYeMbIX BepPXHHX BOJOHOCHBIX
ropu3onToB. CKBaXKuHB 000pyAyIOT  (HJALTpA-
MH KaK B OCylIaeMbIX CJOfIX, TaK H B morJoina-
10lleM BOJOHOCHOM TOPH30HTe, €CJAH CTeHKH
CKBaXWHB  HeycTOfyHBHL. [lpn  yCTOHUHBHIX
CTeHKaX CKBaXHH B IOIJIOUIAOIIEM  CJoe
buabTp He craBar (puc. 39).

Koneynnlii  gamaMeTp  BOJONOTJIONIAKONIIHX
CKBaXHH 06HYHO cocTaBaser 3—4”/, Hayaab-
Hblii 10—12”. O6GopyaoBanne CKBaxuH GJOKO-
BHIMH (HILTPAMH H3 NMOPHCTOTO MaTepHana H
yBeqnuenne auamerpa ao 400—500 MM  mnoBH-

maeT HX 3¢ PeKTHBHOCTD. 7 %
KoanyecTso BoAbI, NOrjouiaeMoii  CKBamH-
=
=,
=,

HOH, 3aBHCHT oT paGoThl ¢uabrpa. Koucrpyk-
uua  GuabTpa AA8 BOAONOTJOUIANIIHX CKBa-
JKHH Takas ke, K&K H AJ8 BOJAOMNOHHIKAEKOUIHX |
CKBaXXHH H CKBO3HHX (uabTpoB. CKBaXKHHH
nepuoguuecky uuctaT (oco6eHHO B Hauaje HX
paboThHl) OT HAKAIIHBAIOLLEroCs MecKa.

KosnyecTBo BOAB, MOIJIONIA€MOil CKBajKHHOM, 3aj03KeHHOl B
HarnopHOM BOJOHOCHOM CJ0€, onpe/ensior no popmye:

2,73kM (h — H)

=2 107
Q lgR—Ilgr '’ o7y
JIe0HT morJonlawnleil CKBaxKUHL B 6€3HanopHHIX BOJAaX
2 __ H2
0= 1,36k (h* — H?) ' (108)
lgR—1lgr

raie h—H — npeBrieHHe YpOBHS BOAB B CKBaXXHHE Hajl ecTecT-
BEHHEIM YPOBHeM Bojbl B norjomaiouem caoe. (Ocranbubie 0603-
HaueHHA CM. K QopmyJe 27).

Boznonorsnomaiouse cKBaXKHHb 11e1€c006pa3HO MPHMEHSTh TOJb-
KO B TeX CJyyasix, KOrja pa3HOCTh YPOBHeji BOAE B OCYyL1aeMOM
H, u noraouwaomeM H; cnosx sHauHTeJbHa M [J5 MOTJIOMIAIOLIETO
cj0s mponsBelieHHe Ko3(hHumedTa ¢QuabTpalHH Ha MOIIHOCTH
naacra ky-M; Gosbllle COOTBeTCTBYIOmIeli BeaHuHHH ky-M; ans
OCYLIaeMOTO MJIacTa.

Hab6atodareabusle cKBAMUHEL CAYIKAT AJs KOHTPOIS H3MEHEHHHA
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YPOBHS, XHMHYECKOTO COCTaBa W TeMmepaTyphbl M0J3eMHBIX BOJA NPH
BojlonoHmKennH. OHH JOJKHB ObITh 3a/0XKeHBl J0 Hayazaa pabor
M0 OCYUIEHHIO IO ONpe/esIeHHOH cXxeme.

B kapnepe mnalJaiojaTelbHble CKBAXHHH INPOXOAAT MO 2—
3 cTBOpaM BKpeCT 3a/10XeHusl TpaHuleH (Mo 3—5 CKBAaXKHH B Kax-
IOM CTBOpe) OTAENbHO Ha KaxXKAblH JPeHHPYeMBblli BOJOHOCHBIH
ropusodT. B ckBaKHHAX, npeJHasHayeHHHIX AJA HaOJIOJeHHA 33
BOJaMH B M€CKaX, CTaBAT (QHJALTPH JbpuaThie (B KPYNHO3EPHH-
CTHIX II€CKAaX) HJH ceTyaThle ¢ OTCTOiHHKOM aauHoit 1,5—2,0 M.

B npouecce 6ypeHHs CKBa:KHH BeAYT TILaTeJbHble HaGJII0JeHHS
33 YCTAaHOBHBIIHMCH YPOBHEM BOJ KaiKJOTO TOPH30HTA, a oOcylla-
eMble TIacTel onpo6yloT npo6HO OTKAauKOi A/ YTOYHEHHS HX BO-
JnoobunbHocTH. Bo BpeMs npoBejleHHsl OCYUIHTeNbHBIX pa6oT B 6JH-
JKaHIIHX NOBepXHOCTHBIX BOJOEMax H TOPHBIX BhIpaGOTKax Takke
BeIVT HaOMI0IeHHS 32 YPOBHEM BOJBI H NPHTOKAMH.

Kontpoasro-pa3sedoutsle cKBAXUHbL TpeJHA3HAYAOTCA  AJA
YTOUHEHHS] NPHHATBLIX B NPOEKTE OCYIIEHHS Te0JIOTHUECKOTO CTpoe-
HHS H BOJOOOHJIBHOCTH BOZOHOCHBIX TODH3OHTOB H OOOCHOBaHHA
'MeCT 3aJI0XKeHHS BOJONOHHKAIOUIHX CKBaxKuH. Bo Bpemsi Gypenus
KOHTPOJIbHO-PA3BEJOYHBIX CKBAXKHH YTOYHSIOT YPOBHH KaxA0ro
BOJOHOCHOTO TOPH3OHTA M HX BOA0OOHIBHOCTb. OTKAuKH MPOBOAAT
spaudramu, Hacocamu ATH-8, BAH-4 wiu IUTAHrOBEIMH HacocaMH
NpH MaKCHMaJbHO BO3MOKHOM noHuzKeHnu. KoHTposbHO-pa3Bemou-
Hble CKBaKHHB OypAT ¢ 06cajkoli HeCKOJbKHMH KOJOHHAMH TpPy6
¢ xoHeuHbIM auamerpom 130—200 MM u rayGuHoit, paBHO#H TiyGH-
HE BOJONOHHAKAIOIeH CKBAa)KHHBI, nepeobOpPyAysl HX 10 OKOHYAHHH
pasBefoyHbIX paboT B Hab/IOAaTe/bHEIE,

Hacocel. [1ng oTKaukH BOAB H3 BOJAONOHHIKAIOUIHX CKBAXKHH Ha
NOBEPXHOCTh B 3aBHCHMOCTH OT HX Ae0HTa, AHAMETPa M BHICOTHI
noj’beMa, XHMHYECKOTO COCTaBa BOJBI H COJAEPIKAHHA MeXaHHYECKHX
NpHMeceil NPUMEHAIOTCH LEHTPOOEKHbIE MOTPYKHLIE IBHraTeJb —
Hacocel Tunos DIIB, AIIT, AIIB: pexe cTaju NpHMEHATHCH apTe-
3HaHcKkHe TypOnuHBle Hacocs THna ATH, A ¢ aBuratensimu Ha mo-
BepXHOCTH; Hcmoab3yloresa Hacocwl thna IIIH u THOM, nunorga
LITAHIOBBIE HACOCHI.

IpaudTH B NPAKTHKE BOAONOHHIKEHHsI NPH OCYUIEHHH MECTOPOXK-
JIeHHI He NOJYyYHaH GOJBLUIOT0 NPHMEHEHHS BCJEACTBHE MaJoro
K. I. 1.

[Tpu BeIGOpe Hacoca HeOOXOAHUMO IpeLycMOTpeTh, UTOGH Tojaa-
Ya €ero COOTBETCTBOBAJia YCTAHOBJEHHOMY MEOHTY CKBAMKHHEL

[71y6uHHBIE HACOCHI C MOTPYKHBIMH 3JIEKTPOJABHTATESAMH THIA
LB, AIIT, ATIB npennasnaueHnl A5 OTKAYyKH H3 CKBAXKHHBI JHa-
merpom 4—16” rnaBHBIM oOpasoM uyHCTOH BOAH (C comepiKaHHeM
npumeceii He Gosee 0,1 r/a). B stux Hacocax 3JeKTpoaBHTaTelNb
HAXOAHTCH HHIJKe YPOBHA BOAbI Ha OAHOM BePTHKaJlbHOM Bany c
LEHTPOGeKHBIM HACOCOM, PacloJIOKeHHBIM HECKOJILKO BBIIIE 3JeKT-
poABHTaTes I, H COCTABJISAET C HUM e,L'[HHbU':T arperar.

HauGonee pacnpocrpanennbie Hacocsl IIIB umelor momauy or
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4 no 375 M*/u u passusaior unanop ot 70 o 540 m. Cepuiino uaro-
ToBasieTcst cBbiie 50 mapox nacocos LB, AIIT, ATIB [25].

Hacocet tTuna ATH u A npumensiiorcst ais OTKA4KH BOJBL OT
30 no 200 m3/u n3 cksaxkun guamerpom 200—400 mm (8—16") npu
manopax ot 30 10 100 m ¢ remnepatypoii 10 30° C u coaepxannem
Mexauuyecknx npumeceii 1o 0,5% mno secy.

[Morpyxusie anexktpiueckne Hacoce Tina SITH u THOM upex-
Ha3HaueHbl AJ5 OTKAYKH BOJAbI ¢ HoablInM coaepKaHueM MexXaHH-
YeCKHX mpuMeceil H3 ckBaxuu auaMmerpom 150—250 mm (6—107).

Kpatkasi XapakrepicTHKa HEKOTOPHIX HAaCOCOB Kayka0ro THIA
Tpusegena B Tada. 13, noapoOHble JaHHBIe O HACOCAX H3JOXKEHH B
kuure J1. M. Xoxaosknna [25].

Ta6aupa 13
Texuuyeckas XapakTepHcTHKA HEKOTOPHIX HACOCOB
MusnMaib-
HBI THA- | 1ronaun, Hanop, HAuamerp | MoutpocTs
Hacoc Metp Ry M wacoca, |mBHTaTens,
CKBa¥KHIIbI, . MM ' KBT
MM
BlB-8-16-140 200 16 140° 186 11
3LIB-10-63-270 250 63 270 234 65
31B-12-160-100 300 160 100 281 65
31B-14-210-300x 350 210 300 328 250
ATH-8 200 30 68—94 188 14—20
ATH-10 250 70 45—100 238 20—40
ATH-14 350 200 46—62 340 55—75
SITH-6-16 150 16 50—110 142 4-8
ArH-10-120 250 120 50—115 234 22—50

Hacocw 3LIB uMeloT MeHbplIHil Bec M CTOHMOCTb, 4eM HacoCHl
ATH; ux skcnuyarauusi AelieBjie, a MOHTa)K H JEeMOHTaXK INpoLle,
qeMm nacocoB ATH; oun MoryT skcnayatupoBaTbcsl B MeHee NpsAMO-
JHHEeHHBIX CKBaXKHHAX.

Ultanrosble NOpIUHEBbIE HACOCH [PHMEHSIOTCA JJS OTKAauKi
BOJIBI M3 CKBaXuH ¢ ge6utom ao 10—15 m?/u, yame 2—5 m3/u npu
OCVITEHHH MEJKO3ePHHCTHIX BOJOHOCHBIX IeCKOB Ha ruyOHHE J0
30—40 M. HenocraTkaMH IITAHTOBBIX ‘TMOPLIHEBLIX HACOCOB SIBJIfI-
10TCA: OBLICTPHII M3HOC MaHXKeT, YacThli OOpLIB LITAHT H TPOMO3J-
KOCTh NPHBOLHOTO MeXaHH3Ma C JBHraTeJeM Haj ycTbeM Kamxaofi
CKBAXKHHBI

PacueT ycTaHOBKH BOAONOHUXKAIOWHX CKBa XK HIL
Pacuer moTpeGHOro KOJHUECTBA CKBAXKHH IS TIOHHIKEHHS YPOBHS
N0/I3¢MHBIX BOJ MPH BCKPBLITHH Pa3pesHoli TpaHulel, NPH IPOXO/Ke
KOTJIOBAHA [AJ5 NPHEMHOIO KOJIOJALA HACOCHOH CTAHIMI, CTBOJIOB
JApPeHAKHON 1MAXTHl AJAS NOA3CMHOrO OCYLIEHHSI, OKOJOCTBOJIBHEIX
BLIPAGOTOK, NPH OCYLIEHHH OTAEJLHBIX Y4acTKOB Kapbepa M T. IL
pejercst mo (GopMysaam, MpHBEAEHHHM B CNPABOMHHKAX 1T CTELHAb-
HHIX pyKoBoAacTBax [l, 2], ¢ yuyerom xapakrepa cxeMbl OCYIIEHHS
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H pacmoJokeHns ApeHa)kKHbIX CKBaKIH N0 OTHOLIEHHIO K 06JacTsm
NMUTAHHS H CTOKA MOA3EMHBIX BOJL.

YunTeBasg npuOAHMKEHHOCTL HCXOJHBIX JAHHBIX O BOJOTPOHH-
HaeMocTH OOBOJHEHHBIX NMOPOJ H TPOH3BOAHMBIX pacyeToB, Halo
npeaycMaTpHBaTh BO3MOKHYI0 HeoOXxoaumocTh Oypenns 10—209%
3aMacHbIX BOJOTOHHIKAIOUINX CKBAXKIH.

PaccmotpuM mopsiok pacyeTta yCTaHOBKH BOJONOHHKAIOUINX
CKBaJKHH NpH NMPOXOAKE KOTJIOBaHA Ha KOHKPETHOM TNpHMepe.

ITpumep. Paccyntats TrpynmnoByid YCTaHOBKY BOJONOHHIKAI0-
HIHX CKBaXKHH, PacloJIOKeHHBIX M0 MPAMOYTOJBHOMY KOHTYpY pas-
mMepom 60X 30 m. HMcxoanbie aanHbie: MHHHMAaJabHO HE0OX0AHMOE
NOHHKeHHe B mpegenax KOHTypa S=05 M, CHHXKeHHBIHi YPOBEHbL
Hy=T7 wm, paanyc ckBaxun 0,2 M, MOUIHOCTL TPYHTOBOrO MNOTOK&
H=12 wm, xoadppuunent ¢unprpannu k=17,3 m/cyr.

3anaemcs yHCJIOM CKBaXKUH n=0 W NOHHIMKEHHEM B CKBaXKHHAX
S=8 m.

1. Paanyc Bauauns onpeaenseM no gopmymiae (24):

R=2SVHE =2-8V12-17,3 =231 m.

[TpuBeeHHBI paauyC YCTAaHOBKH BhlUHC/AsieM 10 Gopmyne (45):

‘l/ F 60-30
ro= ?-—- “&T—Q‘; M.

Paanyc aeficTBHA MOHHKAIOLLEH YCTaHOBKH:
Ry=R +ry,= 231 4 24 = 255 ~ 250 M.

l'IpH HeGo/bIIOR MOUIHOCTH BOJOHOCHOTO FOPH30HTA CKBaXHHBFK

JIOBOJIHM JI0 BOJOYNOpA.
2. JleGMT KaxKAo# CKBAaXKHHBl  BHYHCJASEM 10  ¢opmyae

B. M, lllenkaueBa (44):

0= 1,36k (2H—S8) S = 1,36-17,3(2-12—8) 8 =407Ma/CyT.
Rg 61g250 —1g6—51g24 — 1g 0,20
1
. Grgr

3. Tlo ¢opmyne (49) ompeaensieM BHICOTY CHHIKEHHOTO YPOBHS
IFPYHTOBLIX BOJ B LI€HTpPe YCTaAHOBKH!

- |/122— I (1g250 — 1g24) = 6,19 .

4. BoponponyckHyio cnocoGHOCTh CKBaKHHEI npn [=H—S=
=12—8=4 m onpeznensem no dopmyae (51):

f=120arl )/ = 120-3,14.0,20-4 /7,3 = 780 wd/cyr.
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Tak Kak noJjydeHsl VAOBJETBOPAIOUINE Hac 3HaueHHs F =
=6,19 M (menee 7 M), Q'=407 m3/cyr, [=780 m*/cyT, ocTranasiu-
BaeMcsl Ha YHCJe CKBaXKHH n=6 W pacnojaraeM HX 10 yriaM KOH-
Typa H NoCepeAnHe JJIHHHBIX CTOPOH, T. e. Ha paccTosHHH 30 M
oaHa oT apyroi (puc. 40).

Je6uT yeTaHOBKH

Q =nQ" = 6-407 = 2442 m¥/cyr.

5. 3Had 4HCJA0 M pacno/oKeHHe CKBAaXKHH, YTOUHAEM BBICOTY
CHHJKEHHOTO YPOBHSI TPYHTOBBIX BOJ B LEHTpPe YCTaHOBKH Hy mo
dopmyne (48):

‘/Hz I 36k lg Ry — ]E(xlxzxax:;xsxa)]
- e AR 1 5 '
¥ ‘/12 19250 — L 21g 15+ 41g33,54)| = 6,40 w.

6. ITpoBepsiem no dopmyae (48), mocruraercs aum Tpebyemoe
NOHMJKEHIe VPOBHS IPYHTOBLIX BOA B Toukax A u b moas ocymemm
(cm. puc. 40): ¢

i

Hy= I/122——°ﬂ—[1g250~_-(41g21 21 + 21g47, 10)] v

1,36.17,3 n ¥y

= 6,71 wm; ol .aroor

S 6.407 ey

Bs =1/ 18— —ngzso— Llgl54+21g34 +121g*6§) =
1,36.17,3 (OTHOILLOA A

=707 Mx~T M. 9885100 RY

: !Ii £ BROY H

Pacuer MoKa3aJj, 4TO yCTaHOBKOﬁ d REMO9EANVEA

H3 LIECTH CKBAMKHH NPH NMOHHMKEeHHH 8 M
pocruraetcs  Tpebyemoe CHHIKEeHHEe
ypoBHA TPYHTOBHIX  BOJA, TpHUYEM
¢unbTp AANHOI [, paBHON 4 M, Gynrer
Jerko MponycKaTh OTKaulWBaeMhlil pac-
X01. !
Apycuoe ocymenue. Jas 5 /1oy snén niooH2dod
BPEMEHHOI0 M JIOKaJbHOrO  [OHHIKeHHs Pt L0 ¢ il bééﬁﬁfld
yPOBHSI TMOA3eMHBIX BoX Ha 15—20 M ,m,, x,;okondﬂmmmn;c“a.
OT NMOBEPXHOCTH B NecYaHbiX H IecyaHo- asoaomamn E-'CHIT
TIHHHCTHIX [0pOJax INPHMEHAIOTCS Hr-  jl I‘ ;:_;qiu;,rlr[; MOSTI
JO0GUALTPOBEIE  YCTAaHOBKH. M3 HMeomuxes (KOHCTPYKIWD BOAONOr
HHIKAONIHX UrA0GHJIBTPOBHX YCTaHOBOK ‘Yallie! BCETO JiPHMEHA0TON
nepeasuxkusie ([1BY-2) u aerkue (JIMY<5,JTHY:3,100IH¥-2),/060-
PYAOBaHHBIE HIJODHIBTPAMH onunaxoqoﬁ,:xonczpyu‘mm, HO):QTyIH-
qalomuecs ux uucaom H nogaueit (taGmold)s 1 warodsqua fongor
IMepeasuxkuasa uraoduasTpoBas ycranoska !lBY+2 cecronm| s
HTI0GUABLTPOB, KoajseKkTopa u Hacoea. Mnnodmumrp) mpeacrashiseT
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coboil crasbHylo TPyOy ¢ oTBepeTHsiMu AuaMerpoMm 10 MM B HHMK-
feil wacT, 3aKM0YeHHYI0 B ceTdyaThiii GuabTp. K nuXKHeit vacTu
cTanpHOH TPYObl NPHBHHUHBAETCS UYryHHAs rOJIOBKA C [aPOBBIM
KJ411aHOM H HAKOHEUHHK — COMJO0, HMelouiee TPH OTBEPCTHA.

Tabaunua 14
Texuuveckas XapakTepUCTHEA WIIO(MWILTPOBLIX YCTAHOBOK
§ v = 0% - @
s ‘é‘ Eé VEE E‘% | IE Ef- é 2 g §. E‘.
=i = SF=2 =B S
Pl 8| o faf |Bedr| M | 5E|d2 | EE
& e £ g Lalg Fis E2 | 5% 5
g g | 2 | 283 | 8338 | 258 | af | &2 | Ad:
[IBY-2 280 15 8 5 55 219 150 219
JINY -5 120 36 8 5 20 150 100 150
JIMY -3 60 23 8 H 10 150 60 150
JIHY -2 30 25 8 5 8,5 100 25 100

HranohuabTpel yeranaBiuBaloTes cnocofoM  THAPABAHYECKOTO
noambia. Bona, mogasaemasi macocoM (ua# OT BOJONPOBOAA) IO
KOJUIGKTOPY B cTajbHyl TPyOy ¢uapTpa, obTekaeT maposoli Kja-
naH u, nocTynas 4yepe3 comio B 3a060H CKBaKHHL, pasMblBaer
TPYHT H BHIHOCHT €ro mo 3aTpyOHOMY OpPOCTPAaHCTRY HA TOBEPX-
Hocrb. Mrnodunptp mannoit 9—10 M ycTanaBiuBaercss B TedeHue
HEeCKOJbKHX MHHYT.

[Mocne nmorpy:xKenus Bcex HII0PHABTPOB B TPYHT H MOAKIOYCHHS
K KOJIICKTOPY HAcOCHl NEPeKI0daioTess Ha OTKauky Bojbl. Baarona-
pA co3ZaBaeMOMY BaKyyMy LIAPHKOBBIH K/JIamaH TMOLHMAETCH BEEPX
H BOJA 13 TPYHTA NPOXOIHT TOJNBKO uepe3 ceruarblif ¢uasbrp. OT-
KauuBaeMas BOAA IIOCTYNAET Hepe3 ceT4yaThlii GUALTP H OTBEPCTHS
B Cra/ibHOH TPyOe B uriloQuibTp, N0 HEMY B KOJJIEKTOD H BHLaeT-
csl Ha MOoBepxHocTh. MriaopuasTp nonuikaer yposeHb BOAH B Cpel-
HeM Ha 7,5 M, 4T0 o0ecneyHBaeT OCYDIEHHE BHYTDH OKOHTYDPEHHOMH
mroniaau na 4—4,5 m.

Jlerkas Bogomonmmxawmas uraobuabTposan yeranoska JIMY-5
(puc. 41) npemnasHaueHa AN TMOHHXKEHHS TPYHTOBHIX BOX ¢ TIO-
BEPXHOCTH M Ha YCTYNax KOTJOBAHOB, TPaHIIeid M Kapbepos. is
NIPON3BOACTBA OCYIINTEAbUBIX PA6OT npH NPOXOAKe IIAaXT i B Kapb-
epax TOJYYHJa INPHUMeHEeHHe Jerkas HIVIOPHJILTPOBAA YCTAHOBKA
JIMY-3 ¢ caMoBcachiBaoUIM BHXPEBBIM HACOCOM H MEHBLLIHM KOJH-
yecTRoM (uabTpoB. J1f paboTH B MOJ3EMHBIX VCIOBHAX co3laHa
GoJsiee objerueHnasi W MeHee 3IHeproeMKas HIVIO(QHILTPOBas yeTa-
noska JIMY-2 ¢ gsuratesnem B3peiBoGe3omacHoro tuna. B yerasoske
JIMY-2 namopuslii H BcachBAOMHI MaTPYOKH [IOMEIICHE TaKHM
00pa3oM, yTOOH KOJIEKTOP YCTAHOBKH MOT OHITL YJOMKEH BIOJb
ropHofi BLIpaGOTKH H HE MPENsITCTBOBAJ PaboTe 1OA3eMHOTO TpaHe-
nopra (cm. tabma. 14).

Cxema pacnonoxenuss HIIOQHIABTPOB W TAYGHHA [OrPYHKEHHS
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onpefeasiioTes TpeGoBaHHAMH nponspojcTBa. Ha semasuuix paGo-
Tax NpH yKiajke TpyGOnpoBOAOB HHXKE YPOBHA TIDYHTOBHX BOZ
NpH UIEpHHE TPaHuen A0 3—4 M UrAOQHALTPH Pa3MeLlaloT B OJHH
psAa C ONHOl CTOPOHH TpaHlueH, G6iuXe K ee GOPTY. Ipn mupnue

Puc. 41. Ofuwmit BHx ¥ CxeMa QefiCTBHA Jerkoll HrI0QHJBTPOBOI yCTaHOBKH:

I — BOlOHOCHBIE MECKH; 2 — BOAOYNOpHOE A0XKe; J— KOHTYp NPOEKTHPYEMOro KOT/OBaHa;
4 — dbuabTPOBAA 4HacTh HrAODHALTPA; § — KONNEKTOP; 6 — HIAOMGHABTPHI; 7 — caMOBCacChiBalO~
muA BHXPEBOfi HacoC (CTPeAKaMH NOKas3aHO HanpapjeHue ABHIKEHHs TPYHTOBHIX BOA)

TpaHlled H KoT/0BaHOB 10 30—40 M B rpyHTax ¢ xopoued BOHOOT-
Aaueli HTAOQHIBTPH YCTAHABJAHBAIOT B ABa pAfa ¢ o0enx CTOPOH
KOTJIOBaHa.

Ilpn nHeo6XOAHMOCTH NOHHIKEHHS TPYHTOBHIX Boad Jo 4—45 M
nNpuUMeHseTcsl OJHOsipycHas ycTaHoBka wuraoguabtpos. [lpn 6ob-
mrefi rayOWHe NOHUIKEHHS HAaJ0 YCTAHABJIMBATb HIVIOPHIBTPHL B
IBa-TPH spyca H (oJblie.

Jlid OAHOSIPYCHOrO TOHHMIJKEHHS YPOBHSA TPYHTOBHIX BOA C TIy-
61, HegocTynHbIX ycranoskam IIBY u JIMY, npuMeHsIOT 3XKeKTOD-
Hble HrIoGUIbBTPH Tpex THmopasmepos: 2M-25; 3U-4 u U6 ¢
BHICOTOI moabeMa cooTBercTBenHo 10, 24—17 u 24—17 M, pacxo-
Jom pabGoueii Boan 3,6, 50 u 33 M*/u upH K.I. 1. mpaKTHYECKH He
BHile (,2. :

IMorpyxkeHne 3:KEKTOPHBIX HIJIOQHABTPOB BBHAY OOJIBIIOH HX
IUIHHBL TIPOM3BOJHTCA € TOC/AEL0BATEIbHBIM HApalHBAHMEM 3IBEHb~
€B. JIKEeKTOPHBIMH HIJIODHJBTPAMH MOMKHO NMOHH3HTH YPOBEeHb TPYH=
TOBLIX BOJA Ha rayoudy o 20 M u ocywuth caaGonpoHHIlaeMble
BOJOHOCHLIE nopoasl ¢ k=0,5—5 m/cyT npu MOLIHOCTH BOLOHOCHOrO
ropusonta 5—20 M, HO OHH OY€Hb TPOMO3AKH, HeAOCTATOYHO Ha~
JeXHBl B 3KCIJIyaTallHH, MMEIOT KpafHe HHU3KNI K.M.JI., H CTOH-
MOCTb 3KCTLIyaTalu#H OTHOCHTEJIbHO BBICOKAs.
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3HauuTebHOE MOBLILIEHHE BOAOOTAAYH H OCYIIEHHE CyNecyaHBIX
H CVLAHHHCTHIX TPYHTOBR ¢ Ko3hduumentom uasrpainun ot 2—
3 1o 0,01 M/cyt pocTHraercst npH NpHMEHEHHH YCTAHOBOK BaKyyM-
HOI'0 BOJAONOHHIKEHHS (JIErKHX Hri0(pHALTPOBBIX yCTaHOBOK) YBB-
1 M u YBB-2, a cyriiHHHCTBIX H TJHHHCTHIX FPYHTOB C Ko3(pduiu-
eitoM ¢uabTpannu mensite 0,01 m/cyT, npumeHsiss 3JeKTPOOCMO-
THYECKOe BOAoNoHW:KeHHe [6]. Daektpoocmoc (ycuieHHoe mepe-
MellleHHe BOJABI B IPYHTE OT MOJIOMKHTEJNLHOro 3JexkTpojia K OTpHIa-
TellbHOMY) ofecneynBaeTcs NOACOeAHHEHHEM HIVIOQH/LTPOB K HCTOU-
HHKY TIOCTOSHHOTO TOKa.

[IpaMeHenHe 3/1€KTPOOCMOTHYECKOTO OCYHIEHHsI PHIXJOH 2Kemes-
HO{l pyAbl MO3BOJISET CHHKATL €e BJAMKHOCTL 0 PAa3MEpoB, NpH-
e€MJIeMBIX /IS MeTaJIypruueckoro npouecca.

lopusoHTanbHBE ApeHaX HeranyG6O0KOTO 3aJo-
MeHUS ¥ OTKPHTHHN Bomootnus. Ocymenpe Kapbhepa B
0co00 O6J1aTONPHATHBIX HHIKEHEPHO-reoJOTHYeCKHX YCJOBUAX Bejle-
HHSl OTKPHITHIX paboT oCyIlecTBJSeTcss IPOBejeHHEM B Kapbepe
JPEHaXKHBIX H BOJOOTBOJAHBIX KaHaB H OpraHusauued OTKPBITOro
BOJIOOT/JIHBA., DTO BO3MOXKHO B TOM cayuae, ecjin Gopra H JHO Kapb-
epa caaraloT CKaJbHble H NOJYCKAaJbHbBIE MOPOJL, TaJeUYHAKH H
KPYIMHO3epPHHCThIE TeCKH, JEerko OTAalollie NOA3eMHYI0 Boxy 0e3
CYLeCTBEHHOI0 HAapyIIeHHS YCTOWYHBOCTH OTKOCOB Kapbpa.

Jpenaxuele KaHapwl (TpaHumen) rayouHoi ot 2 g0 15 M oObiu-
HO 3aKJajAblBalOTCA Ha OGPOBKe H ycTymax Kapbepa AJA OCYLICHHS
BOJOHOCHBIX TIOKPOBHBIX OTJIOMKEHHH H MO JHY Kapbepa M CHATHA
Hanopa B HHXKeNexalpuX oOBOAHEHHHX mopojax. Takoil mapemax
HMEeT IeJbl NepexBaT NMOTOKA NOA3eMHBIX BOJ, ABHKYIIHXCA K
Kapbepy npH ero yrayGaeHuH. YTos 3aN0KeHHs OTKOCOB JipeHa-
HBIX KaHaB JOJIzKeH 0GeCHmedHTh HX YCTOHUHBOCTH B YCJOBHAX Iie-
pHOAMYecKOfi ouHcTKH MexaHnsma. Ha MuxaiisioBckoM Keae3opyi-
HOM Kapbhepe Takas JpeHaXHad kKauaBa r1uybuHoii 15 M Obiaa
npoifigena JAJs 3allUTHl Paspe3Holi TpaHUIEH OT NOCTYMJEHHS MOA-
3eMHBIX BOJ CEHOMAaH-aJbOCKHX TeCKOB MollHOcThio 3—5 M. Ha
COKOJIOBCKOM JKeNe30pyAHOM Kapbepe 3arpajHTeNbHBIl ApeHaXk B
BH/e oOmeperKawlHX TpaHileii raybuHoit 4—5 M 3akjaaxbiBaJcs
BIEpeIH BCKPBIILHOTO YCTYNa AJAs OCVIIEHHS HEeOTeHOBLIX TMeCKOoB
MoIHOCTBIO 2—3 M ¢ Koapduunentom duapTpaunu 2—5 M/cyr. Ilo
Mepe noApabOTKH ouepeAHOl ApPeHAXHOH KaHnapbl napajjienabHo ei
34KJaBIBAMTACH HOBAS KAHABA.

OTKpBITHIT (MACCHBHBIH) BOAOOT/IHE fABJACTCS CAMBIM JEIIEBLIM
cniocoGoM OTBOJAA NOJA3EMHBIX BOA npH paspaboTke O0OGBOAHEHHLIX
MECTOPOK/JAEeHHIl, OAHAKO €ro MOXKHO OCYULeCTBAATh TOJbKO TPH
NOJHOA YBEPEHHOCTH, 4TO YCTOHYMBOCTH OTKOCOB pabouero m He-
NOABHIKHOTO OGOPTOB Kapbhepa NpPH NpocadylBaHii NOA3CMHBIX BOJ
gepe3 nocJejinne He OyieT HapylIeHa.

ITpakTHKa CTpPONTENLCTBA H SKCMIyaTallil KapbepoB ¢ OTKpHI-
TBIM BO/IOOT/IHBOM, B YA4CTHOCTH YroJbHBIX Ha Ypaje U maradue-
BoIXx B Huxomonb-Mapranuesom OGacceiiHe, mnokaspiBaer, Kakue
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€epbe3Hble OC/JA0XHEHHS BHI3HBAET OnoJsanue pabounx GOpPTOB H
BHYTPEHHHX OTBAJIOB, CJIOKEHHBIX NeCYaHO-TANHHCTHIMH TOPOAAMH.
‘Onn BO3HHKAIOT NMPH OPraHH3alHH OTKPBITOrO BOAOOTAHBA Ges
nepexsaTta JApeHaKHLIMH COOPYKeHHAMH TOJ3EMUBIX BOJ A0 BBIXO-
Jla HX Ha OTKOcax Kapbepa.

Pacuer npuroxka 8 3aepadurenbuyio ual KOHTYPHYIO Opedy.
‘OKupaeMblii NPHTOK BOJB B 3arpajuTtesibHyio HJAH 6eperosyio ape-
Hy, /0BeJleHHVIO [0 BOJAOYHOpa H3 aJJIOBHAJALHOrO HJH JAPYrore
‘6e3HanopHOr0 BOAOHOCHOrO ropu3oHra (pHc. 42), MOXKHO omnpeje-
JINTh MO (opMmye:

Q= hr uths Hi—Hy (109)

2 l

0

Puc. 42, Cxema npuTokKa Boam B OeperoByio (a) u KOHTYPHYyio (6) ApeHsl

Tae k— kosdpduunent Quabrpaunn anniosnd, Mmfeyt; L — nauHa
JpeHbl, mpuHHMAalOUWeRd (HALTPALHOHHBIA pacXol H3 ajJIoBHsd, M;
hi— MOUIHOCTL BOJOHOCHOTO CJIOSi Ha ypese pekn (Geperosasi jpe-
Ha) HJH B MecTe BHIKIHHHBAHMA KPHBOI JenpeccHi, T. €. Ha Tpa-
HHLle 30HBl BJAHAHUS JPeHbl (KOHTYpHas apeuna), M; fi; — MOUIHOCTD
BOJOHOCHOTO ¢JI0A 10 YPe3y BOJALI Ha OTKOCE APeHBl, M (4acTo MpH-
HUMaeTcs paBHoii HyM0); Hy n Hy;— abconoTHbie OTMETKH YPOBHS
IPYHTOBLIX BOJX B NPHHATHIX ceYeHHHAX, M; [=R — paccTosiHne Mex-
Ay pexkoit u GeperoBoit JPEeHO! HJAH pajAnyc BJHSHHS 3arpajHTelb-
HOMH JpeHBl, M.

Ecan Boxoynop BOJOHOCHOTO MJacTa 3ajieraeT FOPH3OHTAJbHO,
NPHTOK BO/JBl B JPeHy MOKHO BBIUHCJAHTL mo ¢opmyae (37).

IlpuTok B KoJblleBOIT rOPH3OHTAMLHBIN JpeHaxK, A0BeAeHHBIH 10
BoJloynopa, GyaeT TOT »Ke, UTO H B Kapbep, NMOITOMY pacyeT ero
cqenyer BectH no tem ke Qopmyaam (100), (101) u (103). dtumu
XKe (opMyJami NOJL3YIOTCA W JJsl Olpe/eseHus NpUTOKa BOAH B
IWAXTY B 1EJOM, TIPHHHMAas 3a IJOMAJAb KOJOALA NJONIadb y4acT-
Ka 1axThl, OrpaHHyeHHYI0 TOPH30HTAJBHBIMH BBIPaGOTKaMH.

lFopusonrtanbublii ApeHaxXk B oTKOCcax Kapbepa
MOZKeT NPHMEHSITLCH [P TPOBEAEHNH paspesHoil TpaHilel, nocje
BCKPBITHSL BOJOHOCHBIX I1€CKOB KDOBJH M B MEPHOA 3KCNJAyaTalHu
Kapbepa Kak caMOCTOATEJILHBII JIPEHAXK B COMETAHHH C OTKPBITHIM
BOJOOT/AHBOM HJIH KaK BCIIOMOTAaTeJbHBI ApeHazK JJs mnepexBara
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«IIPOCKOKOB» NOJA3EMHBIX BOJ NPH OCYLIEHHH M0Jifi Kaphepa BOAOMO-
HHKAIOUHMH cKBaXKHHamMH. lnsa sToro ¢ yerynma Kapbepa IPOXOIAT
FOPH3OHTaJIbHEIE CKBaXKHHLI BpallaTeJbHBIM HJH THAPABJIHYECKHM
cnoco6oM OypeHHA H YCTaHABJAHBAOT (DHABTPOBHIE KOJOHHBI B BO-
JIOHOCHOM CJI0€ KPOBJIH TOJIe3HOro HcKomaemoro (puc. 43).

__ Yooberw todel

Puc. 43. TopusonTa/bHas HpeHa, 3aJ0/KEHHAA B NECKH KPOBJH TOJME3HOr0 HCKO-
naeMoro (NYHKTHPOM MOKa3aHO MOJOXKeHHe YCTYNa, APeHH H KPHBOi JenpeccHn
Ha KOHell paccMaTpHBaeMoOro mepHOAa)

Jnuna ycTaHaBIMBaeMbIX TOPH30HTAJbHHIX JpeH JHaMeTpOM
108—215 MM 3aBHCHT OT TEXHHYECKHX KayecTB CTaHKa H AOJXKHA
6blTh BO3MOXKHO Goabiieii (He menee 30—150 m). Paccrosinue
MeXJy ApeHaMH 3aBHCHT OT XapakKTepa OCyIlaeMBIX NMOPOX H Ompe-
pensierca no ¢opmymam; oHo koaebaercs B npeaenax 20—70 M.
Jlpena npokusajbiBaercs ¢ ykiaoHom He menee 0,003 B cropony ye-
Tyna Kapbepa Ais o0ecrneueHHsI CKOPOCTH JBHIKeHHsI BOABI B Jpe-
He GoJsee 0,3 M/c, npH KOTOPOH He NPOH30ifeT 3aHJUBaHHA APeHL
BLIHOCHMBIMH MEJKHMH YacTHIIAMH TecKa.

YcTpolicTBO TOPH30HTAJBHBIX CKBaXXHH Ha HepaboueM Hu paGo-
yem Goprax JleGeamnckoro kapbepa (KMA) 6biio ocHOBaHO Ha
NPpHHIOHIIE THAPAaBJHYECKOIO GyPEHHH ¢ OJHOBpEMCHHBIM MEXdaHH-
YeCcKHM 3ajasiuBanueM (HJILTPOBOH KOJIOHHEI, COCTOSILLEHd H3 1le-
Jeporo ¢uabTpa AuamerpoM 127 MM M rHApOoHAcCA/KH C IIAPOBLIM
KnanaHoM. Boponogawouiuit pesuHoBHI umtaHr jguamerpoMm 50 MM
COEJMHSJICA C THAPOHACAAKOH H 10 OKOHUAHHH OYpEeHHs H3BJeKal-
Csl H3 CKBaXKHHLL. DypeHHe BeJOCh CaMOXOAHBIM CTAHKOM TOPH30H-
TaapHOro ruapasianueckoro Oypenuss CTO-5, usrorosaensoro Cra-
POOCKOJIbCKHM MeXaHHuecKHM 3aBojoM. Ilpumerenne na JleGeannu-
CKOM Kapbepe TOPH30HTAJbHBIX CKBAXKHH B3aMeH HIVIOQHJIBTPOBBHIX
YCTAHOBOK Aa/0 3KOHOMHIO oKoslo 1,3 mum. py6. I'opusoHragbHble
CKBaXHHBl mpoXxoauauck Ha CroileHCKOM XKeaesopyaHoMm, Asekce-
€BCKOM MapraHueBoM, HasapoBckoM GypOyrosibHOM H APYTHX Kapb-
epax CCCP u B I'IP pasubiMu 6ypoBHMH ycranoskamu (CTO-5,
BOC, MI'b-2, CEM-3¥ u ap.).

OTBOJ BOJBI OT FOPH30HTAJBLHBIX CKBAXKHH NPOH3BOAHTCH B BO-
HNOocGOPHHK Kapbepa 1o Tpy6aM npHGOPTOBOTO 3aKPLITOr0 ApeHazka
HJIH 10 OTKPHITOH TpaHILlee, PAaclNONOKEHHEIM BIOJL OCYLIAEMOro
yeryna.

Bo nsGexanne noJoMKH IKCKaBaTOpoB, paboTaloUMX HA OCY-
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maeMBIX yCTynax Kapbepa, »ejaTeIbHO NPHMEHATh [APeHaKHbIC
CKBAXXHHBI C TPaBHAHBIM 3aMOJHHTEJEM, CTEKJOIJIACTHKOBHIE HJIH
Jipyrue HeMeTajJnueckie QuibTPHL.

Jas moebimeddss 3(P(QEKTHBHOCTH OCYIIEHHS BMeCTO OOBIYHBIX
JApeH CcJefyeT NPHUMEHSTbh TOPH30HTAJIbHble BaKyyM-QHIBLTPH, uMe-
J0lllHe KOPOTKYIO 3aXBaTHYIO nMep(opHPOBAHHYIO YACTh AJHHON 3—
5 M M IOIKJIOUEHHBIE K HACOCHOII BAKYYMHO# ycTaHOBKe.

C. B. Tposincknii [22] ykaswiBaeT Ha lenecooGpasHocTs Gype-
HHA B NeCKaxX TOPH30HTAJbHBIX APCHAXKHBIX CKBaXKHH JJTHHOH 110
80 M cxKaThIM BO3JLYXOM,

YuurhiBasi 60abuyio 3¢(eKTHBHOCTL FOPH3OHTAJNBHBIX CKBaMXHH,
npocToTy 000PYZOBAHHA M HEBLICOKYIO CTOHMOCTB M0 CpaBHEHUIO
C BepTHKaJbHbIM JpeHaxKeM, HX He0OXOAMMO ILIHPe NPHMEHAThH B
KauecTBE OCHOBHHIX CPEACTB OCYIUeHHA B INEPHOJ 3IKCIIyaTallHp
Kapbepa.

§ 44. Ocyuienne MECTOPOKAEHHI MOA3EMHBIM ClOCOGOM

PaccMoTpHM THOB ApeHaKHBIX YCTPOHCTB H MeTOABl pacyeTa BoO-
JIONPHTOKA B TOPHBIE BHIPabOTKH.

Apenaxubse mypdps u ckBaxuHubl. [peHaxuue wyp-
(bl CO IITPEKaMH HCNOJb3YIOTCA AJISl HENOCPeICTBEHHOTO OCYIIeHH:
noJs Kapbepa, B IeQJIOTHYECKOM pa3pe3e KOTOPOro HaXOAATCH
YCTOHYHBLEIE TPELIHHOBATHIE NMOPOJHI: MEeCYaHHKH, TVIHHHCTHIE CJaaH-
Lbl, aPrHJJIHTH, aJeBPOJHTHI, H3BeCTHAKH. B 3THX cayuasx ape-
Ha:KHbil wypd mnpoxoautest Ha 10—20 M rayGaxe npejaenbHOTO
rOpH30HTAa TOPHBIX paboT Ha moABHKHOM 6GOPTY, a Hepeako, AJs
YAJHHEHUS CPOKAa CYIeCcTBOBaHHS IWIypda,—Ha HeNoJBHKHOM
6opTy Kapbepa.

ypd apennpyeT mpopesaeMble WM BOJOHOCHBIE TOPH3OHTHL.
Jlns yaaBauBaHHA TNOCTYmaiolleil BOJAL B JAEPEBAHHOM KpemaeHHH
wypda genaloT oTBepeTHs, a B GETOHHOM — BCTaBJAIT He(oJblIie
Tpy6KH uan 3a6uBHBle (QUALTPH. Bo usbexanwe pacTeKkaHHS H
pasbpui3ruBaHusg BOAH Mo Wypdy Ha TpyOKH HaJeBalOT UIIAHTH,
a W3 OTBepCTHil BojAa coOHpaeTcss B KeJoOKH, YCTPOeHHble HHIKe
HX B KpemJenun. M3 mIaHroB M XeqoOGKOB BOJA OTBOMMTCS IO
Tpybam B 3ymng mypda HiaH BogocGOPHUK.

Ot apenaxuoro wypda BKPecT NpoCTHPAHHS MOPOJ MPOBOIHTCA
0JHAa HJIH HEeCKOJbKO JPEeHaXKHBIX BhIpa6oTOK (KBepmiiaroB), moi-
XOAALLNX K Kapbepy HHJKe OTMETKH HHIKHEro TOPH30HTa OTKDHI-
TRIX pafoT. 3ateM [0 NPOCTHPAHHIO IJIACTA [10JEe3HOT0 HCKOMaeMoro
NeprneHInKyAapHO NepBHM BLIpab0TKaM 3ak/aIbiBalOTCs elle OIIH-
aBa wmTpeka. O€bYHO OLIBAeT AOCTATOYHO 3TOH CHCTEMBI OCYIIH-
TeJlbHBIX BHIPaGoTOK 414 00e3BOKHBAHHA TIOPOJ, BCKPHIBAeMBIX
kapeepom (puc. 44). Has nyyuiero oTBoga NOA3EMHBIX BOJ M3 OCY-
maemMoil TOJIIH 10 JHHHH IITPEKa, MPOJOMKEHHOTO MOJA KaphepoM,
yepes 200 M u GoJee yCTaHABAHBAIOT CKBO3HBIE (DHABLTPLI, HazHa-
ueHie KOTOPLIX — OCYIIHThL BCIO BHINIEJEXKAULYI0 TOJILY HOPOL M
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paspabaTbiBaeMblii miact. B HeKOTOpbIX cayudasix AJsl 3TOT0 MPOXO-
JIT re3eHK OT ropH3oHTa paboT A0 ApeHamHoro wrpeka. Jas mne-
pexsaTa MOTOKa IOA3eMHBIX BOJ, ABHKYIHXCA K Kapbepy B BOJIO-
HOCHOM cJioe He6OJIbIION MOIMHOCTH, MPOBOAHTCA BOJONperpaiH-
TeJIbHBIH IITPeK HenocpeAcTBEHHO B ocyuaemom cioe. Crekaiouiyio

Puc. 44. Cxema OCYIICHHS YTOJbHOrO Kapbepa ApPEHaKHbIMH mypdamu ® wTpe-
kamid (mo M. I1. ITonomapesy):

1 — KopeHHble NOPOAW Jexavero GOKa; 2— yroab; J— KOpeHusle NOpoAbl BHCAYEro Goka;

4 — ONMOKH; § — BOAOOTJAHBHOM mypd; 6 — ApeHamHbI IITPEK N0 HaHOcAaM ropHaonTta — 5,0 m;

7 — ApenaxKHuIfl IITPEK NO YR Ha ropusonre — 65,0 M; 8§ — ApeHax no yraw; 9 — kpepumiar
K ApeHa)KHOMY wWypdy

110 HITPEKY BOJY OTBOAAT B BOJOCOOPHHK H OTKAauHBAlOT Hacocami.
Kak nokasasn omblT 3KCnayaTallHH YroJsHbIX Kapbepos Ypauaa,

OTCYTCTBHE JIPEHAMKHBIX YCTPOMCTB npuBoamio K o0pasoBaHHio

OnoJI3Hefl, KoTopele Hapyiaan paboTy Kapbepos. '

Oxuaemblii NIPHTOK BOJAB B ApeHaXHblii UIypd, cTBOJ H Ape-
HaKHble MITPEeKH MOMKHO OnpejesnTbh Mo (GopMmyJaaM, NPpHBeAeHHBIM
B rnase 6. IIpu 3TOM Hajgo HMeTh B BHAY, 4TO CTeNeHb TOYHOCTH
pacueTa 3aBHCHT HE TOJIBKO OT TOUYHOCTH BEJIHYHH, BXOAALULHX B (1]0})-
MyJbl, HO I OT yueTa TIHAPOreoJOrHyeckKux oco6eHHOCTeHd MecTo-
POMKIEHHsI: Pa3MepoB H YCJOBHil MATAaHHS BOJOHOCHOrO rOPH3OHTA,
XapakTepa 3amacoB MOA3EMHBIX BOJ, CBS3H M0J3eMHBLIX BOA C TO-
BEDXHOCTHBIMH, CKOPOCTH MNPOBeAeHHS TOPHHIX BHPalOTOK H Apv-
rux akTopos.

Pacuer npuTOoKa BOJAH B BepPTHKaJbHBHH CTBOJ
maxThe. BeprukanbHBI CTBOM MAaXTH H mypd MOMXKHO pacswzt-
pHBaTh Kak Kosojen. Jlas onpeaejeHHs BOAONPHTOKA BHIYH °, $1'C
MAaKCHMAaJbHbIH OKHIaeMblii MPHTOK, KOTAA CTBOJ JOBEXEH M ipo-
eKTHOH I‘.?I_VﬁﬂHbl. nogaras TIpH 3TOM, 4YTO CTEHKH. €ero B HHKLe!!
YACTH BOZONPOHHLAEMb! H cBOOOAHO MPONYCKAIOT BOAY.

ITputoxk B cTBOJ, nepecekaoulnii Ge3HANOPHBI BOJAOHOCHHI T0-
PH30HT 0 Bopoynopa (puc. 45, a), paBen:

1,36kH?
Q= e | (110)

rae k—kospduunest duabTpamun, m/cyr; H — mounocts Ge3Ha-
NOPHOro BOJAOHOCHOTO FOPH30HTA, M; R — paauyc BJHSIHHS CTBOJA,
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‘onpeienseMulii no Gopmyse, M; r— paanyc cTBOA WAXThl (BHem-
HHIi pajnyc KpemjieHHs), M.

IIputok B cTBOJ, mepecekaioulnii HANOPHEN TOPH3OHT Ao BONO-
‘ynopa (cM. puc, 45, 6) cocrasaser;

1,36k (2H — M) M
Q — L3k )

lgR—Igr
rae M — MolHOCTh BOJXOHOCHOrO MJ1acTa, M.

. (111)

a

—*—H"v--——/?&:! ] R

L

Puc. 45, [lpuTOK BOAH B BEPTHKAABHYIO BHIPAOOTKY, MEPECEKAWILYI0 BOLOHOC-
HElE TOPH3OHTH! 10 BOJOYyMOpa:
a— Geatanopusiit BOAOHOCHBI FOPH3OHT: 6 — HANOPHLIL BOAOHOCHEIH TOPHIOHT

ITpHTOK B CTBOJ, TOJIBKO BCKPBIBAIOUIHI HAMOPHHI BOJAOHOCHBIH
TOPH30HT 3a00eM, HMeIOLUHM MIoCKYy10 hopMy, paseH (34):

Q — 2dSk,

rae d — auHaMeTp CTBOJIA IIAXThl, M; S — NOHHMKCHHE YPOBHS BObI,
ajlech BeJIHYHHA Hanopa Haj KpoBJeH BOJOHOCHOTO IIAcTa, M.

IIpuToK B CTBOJI, NepeceKalouUlnil MaacT, COCTOALIHHA H3 HECKOJIb-
KHX BOJOHOCHBIX CJIOEB pPa3HOil NPOHHIIAEMOCTH, MOXKHO oOmpeje-
JIHTh OJHHM H3 JIBYX METOJOB B 3aBHCHMOCTH OT THAPOreoJorHyec-
KHX YCJOBHH yuacTKa.

1. TTpu HeoAHOPOAHOH TOMLIE, CJAOMKEHHOH caablOH30JHPOBAHHbI-
MI CJOSIMH C Majo OTJaHuawllefics NPOHHIAEMOCTLEI0, MPHTOK BEI-
ycaswoT no dopmyae (110) wam (111), Ho mox Beauunnoi £ mo-
HHMAKT cpefnuil KoshduuneHt QGuAbTPAUHN BOLOCOAEpIKAILIX
nopoa, onpege/sieMulii o Gopmy.ie:

- Ry kb L LRk
ML ol .. (112)
hy+hat . o <ty
rae hy, hg, .., hy— MOILHOCTH OT/€/NbLHBIX BOJIOHOCHBIX CJIOEB, M;
Ry, ko, ..., Ry — KO3DGDHINEHT QUALTPAUMH 3THX CJIOEB, M/CYT.

2..Tlpu HaTHYHH HECKOJLKHX BOJIOHOCHBIX TOPH30HTOB, H30JHPO-
BAHHEIX BOAOHENPOHHIAEMBIMH CJAOAMH, HWJIH IJIACTOB, HMEIOUIHX
Pa3JNYHYIO NPOHHIIAEMOCTH H YACTHYHO H3O0JHPOBAHHBIX, BeJHYHHA
NPHTOKA BHIYHCJIAETCH OTAEJALHO H3 KasKAOro cJios WJAH 30HBI MO
«popmynam (110) u (111), 3aTem Bce NPHTOKH CYMMHPYIOTCS.
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ITo JAaHHBIM KOHTPOJBHOIO ﬁsprIlllﬂ Ha MecTe 3aJ/0KeHHd CTBOJa
IIAXTHl }I NPOBEJCHHON NPH 3TOM OMBITHOH OTKauKH H3 COBepIIeH-
HOIf CKBaXKMHBI € MaKCHMAaJbHO BO3MOKHLIM MNOHHMKCHHEM MOXKHO
BBHIYHCJIHTL TPHTOK B CTBOJ, ONPEAe]HB CHayala MaKCHMAabHbIR
JIeOUT CKBAMKHHBI MPH NMOHHXKEHHH A0 NOYBBl BOJAOHOCHOTO CJjo4, T. €.
npuy S=AH, nepexoas 3aTeM OT MaKCHMaJbHOTo AeOHTA CKBAaXKHHbE
K NpPHTOKY B ctBOa [17].

2
5
s
%
lole

R

e
% ot
&,

e,
SR
oSihTets
S

Prc. 46. penaxcuulfi mTpeKk 3aJ0xeH Ha BOJOYyNoOpe:
a— B GeananopHoM, 6 — B HanOpPHOM BOMAOHOCHHIX CJOAX

Pacuer npuroka sodet 8 Openascnoui wrpex. IIpn onpeneneHus
NPHTOKA BOALI B APEHaMHbIH WTPeK HeoGXOAMMO YYHTHIBATH FHJI-
paBJIHYeCKHe CBOHCTBA OCYIIAeMOro BOJOHOCHOrO ropH3oHTa (6es-
HAaNOPHBIH HJIH HAMOPHBLIH), NOJOMKEHHe HITpeKa M0 OTHOIIEHHID K
HHJKHeMy BOAOYNOPY BOJOHOCHOTO IJIacTa H KOJHYECTBO CTOPOH,
¢ KOTOPBIX IIOCTYNA€eT BOJA B IUTPEK.

[TpuTok BOAE B ApeHaXkHHII WITPeK, NpoBeJeHHH B GesHanop-
HOM BOJOHOCHOM ILIacTe M 3aJI0JKeHHHI Ha Bozoynope (puc. 46, a)
C JBYX CTOPOH, paBeH

H?
Q=B 113y

rie B — ganea witpexa, M; k— cpeaunii koadgQuunent ¢uabTpamHn
BOJIOHOCHOTO mJsiacta, M/cyT; H — MomHOCTh BOJOHOCHOTO TIa-
cTa, M; R —nmpeaen jaeficTBHS INTPeKa, AaHAJOTHYHHIL pamguHycy
BJAHSHHS KOJIOAIA, M.

Beanynna R Gepercs nmo NPaKTHYECKHM AaHHBIM HIH TPHOIH-
JKeHHO BbluHCAsieTcs no dopmyaam (24) nan JlemOke, yunThiBaio-
LIHM TPOJOJIZKHTENBHOCTh BOJOOTJIHBA:

SR
R=Y iy (114y

rie { — BpeMs OCylUeHHsl, CyT; p — aKTHBHAs NMOPHCTOCThL (BOAOOT-
JAaga) B A0JsX €IMHHLE, onpejfensieMas (NPH OTCYTCTBHH (DaKTH-
9ecKHX JAaHHHEX) no Ttaba. 12,

Ecan Boja mocTymnaer B IUTPEK € OJHOH CTOPOHBI, HANpHUMep B
BOJONperpafuTeJanbHblil UITPEK, NMPOBEJeHHLI B HaHOCAX B NEpPHOL
IKCIVIyaTalnn Kapbepa (cM. puc. 44), TO BeJHUHHY IPHTOKA,
noayuyaemyio no ¢opmyae (113), Hazo ymeHblnTh BIBOE.

IIputok ¢ ABYX CTOPOH B JPEHAMKHHI LITPEK, NPOBEAECHHBI B
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HanopHOM BOJOHOCHOM MJacTe H JOBEJACHHBI 10 TOPH30HTANLHOrO
Bojloynopa (cMm. puc. 46, 0), cocrasaser:

Q=%B—(2H—M)M, (115)

rae H — Boicota cronba BoAb Haj HHMKHHM Bojoymopom, mM; M —
MOLIHOCTb HANOPHOrO BOAOHOCHOIO TOPH3OHTA, M.

Ecin wmTpexk 3anoxeH BH-
e BOAOYNOPHOrO JoXa, pac-
gers mo dopmyaam (113) u Ii
(115) paoT 3aBLIUIEHHYIO Be-
JIHYHHY TIPHTOKA.

fIpumep 1. Onpeneauts npu-
TOK BOAH B BepTHKaJbHBHI
CTBOJI HIAXTHI, JOBENEHHLIA [0

YroiasHOoro IJiacta H OCTaHoB- i 2
JeHHBi HA OTMeTKe 57 M. VL
Huamerp cTBOa 4 M. YpoBeHb Puc. 47. CxeMa NOHHMEHHA NOJ-
Boasl I m II manyroapusix u 111 JEMHBIX  BOJI CTBOJIOM [IaXThL:

I — nepseifl  HAAYTOJABHEII  BOJACHOCHBL

TOAYTONLHOTO FOPH3OHTOB CTO- ;oo ioboste SUATIOTSH  aeovoR moa-

uT Ha ormetke 80 M. HMcxomuple yroabnwit  sojodocHmit ropusoT (k=

Jaiible TpHBEIeHs Ha puc. 47. ",;";f;{‘""ﬁof,f.’m_u,"c”?ﬂ?ﬂ;“'&’}c;ﬁ"“”“'
Pewenue. OnpepensieM npH-

TOK BOJABI B CTBOJ OTAEILHO H3 KayIOr0 BOJLOHOCHOrO TOPH30HTA:
1) nputoxk BoAbl M3 HaAyroaLHOro Ge3HANOPHOTO BOLOHOCHOTO

ropa3oHTa. PajaHyc BAHAHHSA OTKAYKH M3 CTBOJIA OnpefessieM M0
dopmyne (24):
R=2SVHE =2-TV7-6 =91 ma 90 um.
[Tputok B cTBON no dopmyae (110) pasen:
k2 36.6.7 ,

Qg BB _ LBAB g0

lgR—lgr lg90 — 1g 2

2) nNpHTOK BOAB H3 HAAYTOJBHOrO HAMOPHOTO BOJAOHOCHOTO
ropuzoHTa. PagHyc BAMSHHA OTKAUKH U3 CTBOJA ONpeAenseM IO

$opmyne (24):

R=2SVHE =2-17V17-4 =280 wm.
[IpHTOK B CTBOJ NpH NepecedeHHH 3TOr0 TOPH3OHTA OmpejesseM
1o Gopmyae (111):
g 1,36k (2H —M)M 1,364 (2-17 —4) 4
* lgR—Igr lg 280 — 1g 2
O6uinii NPHTOK BOALI B CTBOJ 13 OOGOHX HAaAyroJbHEIX BOJO-
HOCHBIX [OPH30HTOB paBeH:
Q=0Q,+ Q, = 242 4 304 = 546 m*/cyr.
[Tonyroabublii BOAOHOCHKI FOPH3OHT CTBOJIOM He NepeceKaercsd,
HO 13 HEero BO3MOIKEH TPOPHIB BOJALI B CTBOJ. Besnunny NpHTOKa
¥3 TOJAYTOJBHOrO BOJOHOCHOTO TOPH3OHTa omnpefenseM M0 (op-
MyJse (34):

= 304 m¥/cyr.

Qs = 2dSk = 2-4-25-4,6 = 920 m¥/cyT.
173



CyMMapHBIii  BO3MOK-
HLIH TPUTOK BOABI paBen
5464920 = 1466 m*/cyT.

ITpumep 2. OnpeneinTb
NPHTOK M3 ONOKOBOro Ha-
NOPHOr0  BOJAOHOCHOTO TO-
pH3OHTAa B BOJOOTJHBHOI
mypd ¥ Bojomperpanu-
TeJbHBIH  WITPEK AJHHOIH
200 M, npoBefeHHBIT BAO/bL

Puc. 48. Cxema pacmosomennss apenax- 1€2Kauero boxa Ha pac-

HEX BHIPaGOTOK: crogunn 60 M ot Gopra

! —mypd; 2— wrpek; 3 — yroan; 4 — xopennse Kapbepa (pHC. 48). Koad-

e tes e e dHIHEnT GHABTPALIH ONOK
10 m/cyt, mommHocTh cjost onok 1,8 m.

Pewenue. Jlas onpefesienns NPHTOKA BOABL B WIYP( npeasapu-

TelbHO, no dopmyae (24), onpesenseM pajHyc BAHAHHA:

R=2.6V6-10=93 m.

[Tputox BoAB B Wwypd cocTaBasger:
Q— LILQH_MM _ 1,36-1002-6—1.8 1,8
IgR—1gr lg93—1g2

= 150 m*/eyr.

IIpHTOK BOAB B WITPEK A0 BCKPHITHA KapbepoM OMOK H KOpeH-
HBIX TOpPOJA ompefensieM no ¢opmyae (115):

10-200

T(2.6 —1,8)1,8 = 396 m*/cyr.

:’*%(2H~M)M=

ITocne BCKPHITHS KapbepoM OMNOKOBOTO BOAOHOCHOTO TFOPH3OHTa
Boja OylerT HmOCTynaTh B BOJONPErpajHTe/bHbl LITPEK TOJbBKO C
OJHO/i CTOPOHLI H NPHTOK B Hero Oyaer paseH 198 m¥/cyT.

3a6usubie GHALTPH. Hasnauenne 3a6HBHLIX HIBTPOB —
BCKPHITb H OCYIUHThH BOJOHOCHBIE IECKH, 3ajeraloliHe Ha paccTros-
Huu go 10—15 M or ropHoit BhIpabOTKH.

3a6upHble (PUALTPHL OGBLIYHO YCTAHABJAMBAIOTCS M3 IUTPeKa HJIT
LWITONLHA B KPOBJIO BHIPAOOTKH [AJfi OCYLIEHHS TECKOB KPOBIIH,
3aJieraloliNX W/ HENOCPEACTBEHHO HaJ TJIAcTOM MOJIe3HOTO HCKO-
NaeMoro, HH OTAEJeHHBIX OT NOCJIeJAHero MpocJaoeM IJIHHbl HeGoJib-
utoit MowHocTH (pue. 49).

3ab6uBHOII (uALTP NpeAcTaBaseT cobGoil Keaesuyw Tpyby aima-
meTpom 25—50 MM, pexe 63 MM, BCTaBaseMylo B CKBaKHHY, 3apa-
Hee NpoOypeHHyIo H3 wTpeka. PHILTP COCTOHT H3 OTPE3KOB ra30BhLIX
TOHKOCTEHHBIX Tpy6 agunoi 1,2—1,6 M, coeanHsieMbix MydTamu
win nunnenamMu. O6mas aanHa sabGuBHOTO (HJALTPA paBHa pac-
CTOSIHHIO OT KPOBJH IITPeKa A0 NOYBHl BOAOHOCHOIO IMacTa ILIIOC
0,5—1,5 m.
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Paccroanne  memay duiib-
TpaMil onpeaefeTcss pacuerom
HJIH NPHHEMAETCA N0 NpakTHYe-
ckuM aanubIM. B cpeanem oo
paBHo 10—30 M B 3aBHCHMOCTH
OT BOJONPOHHLAEMOCTH H BOJO-
OoTlaun ocylaeMmbix mopoi. B
MecTax MOHHIKEeHHH [OYBLI BO-
JIOHOCHBIX MEeCKOB 1 B 30HAX HX
6ONIbIIOA  BOAONPOHHILAEMOCTH,
a TakKe BOJH3N TEKTOHHYECKHX
HapyleHHH, XapaxkTepH3ylo-
muxcs Goabuieil BOA0OOHIBHO-
CTBIO, paccrosinie MEXLY
tduabTpaMn Gepercsi ellle MeHb-
me. B mecrax pesxkoro yMeHb-
IeHns MOLIHOCTH [JIHH |
NpPelOXPAHHTENLHOTO IEJHKA B
KpOBJ€  IITpeKa [AJsl CHATHS
OTMacHbiX HANOPOB CO3/aI0T y3- /
Jbl  3a0uUBHBIX (QHJABTPOB 1O
ABa — n5iTh  (GUABTPOB B  KakK-
aom. Cpasy mnocse BCKPBITHS
MECTOPOZK/JeHNs] Ha y4acTKe pa-
6ot neproii ouepeian 3aGHUBHbIE
GUALTPHL  yCTAHABJIHBAIOTCS B
GosbuieM  KoauuecTBe  mpu  PHC. 43-111 eyrg“‘(;:gﬁ: 0135:"202353
MERRHLLE . | PACEIRABISRL \MEAY aagzgism)m ¢Hnm‘pg B HOIIB];IIJIa-
HIMH. cTa:

Bepxnee  3BeHO (QUABTPA, 1 — sabusuofi guastp B kpoBaio; 2 — as-

BXOASIlilee B BOJOHOCHHIii CiOji, DAPYRMAs oxmamms; & duaty b nos
HMeEeT CBepxy OTTﬁHyTHH KO- HAf 3acwinka; 6 — BO3AYIIHan JHHHA
Hell H nepdopupyercss Ha JJH-
Hy 0 1/4—1/5 MOWHOCTH BOAOHOCHOTO €05, HO He Menee 500 MM,
KPYIVIBIMH OTBEPCTHAMH AHaMerpoM 3—4 MM WJIH UIeJeBHIMH OT-
BEPCTHAMH IHpHHONK 2—3 MM u junHO# 20—100 mMm. ®uiabTp He
nokpuisaercs cerkoii (puc. 50). Ilepdopuposannas wacth 3a6uB-
Horo (uaeTpa AauHoii 0,5—1,5 M npakTHYecKu AOCTATOUHA IS
OCyLIEHHSI BOJAOHOCHOTO MJacTa MOUHOCTbIO 5—10 M.

ITpu ocyuieHnn Meaxo- u cpeanesepuncteix mneckos B IToamoc-
KOBHOM yroJbHoM OGacceiiie xopoio paboTaioT GHALTPBI ¢ OTBEP-
CTHAMH JgHaMeTpoM 2—3 MM. B KpynHO3epHHCTHIX TPaBeJHCTHIX
neckax AHaMeTp OTBepcTHil Moxer jpocrurath 6 mMm. Ortepernd
MOTyT GHITb PACNOJIOXKEHBl B LIaXMAaTHOM MOPsJKe H 7O MPAMO-
yronbHEKY. B taba. 15 npuseaeHo KoJHYECTBO KPYTJIBIX OTBEPCTITH
Ha | M aannsl GuabTpa npH o6uUleNpPHHATOH cKBaxKHOCTH 5 H 79%.

3abuBnble (UABTPH B KPOBJE YCTAHABIHBAIOTCH CJeAYIOLIAM
o6pasom. [Ipeasapurennno GypHTCA CKBa)KuHa CHM3Y BBEpPX B MJa-
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Ta6naruua 15
Konnuectro oteepeit va | M pamnel dmasipa

CxBayknoets 5% CkBamHoCTh 7%
Huavetp ranTpa,
s d=3 mm d=4 MM d=3 mm d=4 MM
25 /(17) 550 310 780 440
38(1,5") 830 470 1150 650
50 (2") 1100 625 1550 880

cTe TIOJIE3HOro HCKOMAeMOro M B BhleJexRamux rinHax. Bypenie
CKBAXKHHBE NpeKpaulaercs, Korja paccToanHe ot Oypa 10 HOUBH
BOJIOHOCHOrO mecka cocTaBuT He Gosice 10—15 cm. ITo oxoHuaHmI
Oypenust OypoBOii HHCTPYMEHT cpa3y Ke H3BJeKaeTcd H HeMex-
JeHHo, BOo H3belKaHHe CHJLHOTO BHIHOCA TlecKa, yCTaHABJIHBAETCA
GHIABTP Tak, uToOB B MECKH IPOHHKIA TOJLKO ero mepdoprposaH-
Hag uwacTh. Jli1s NNOTHOCTH mpHJeraHnst saGusHoro (HALTPA K
CTEHKaM CKBaXKHHBI, YTOOL! He [IPOHCXOAMJIO HX pasMbiBa, Ha My(PTYy,
PACIOJIOKEHHYIO HHXKE MNOYBKl BOJOHOCHOTO CJ0fl, MeEpel yCTaHOB-
KOii (HUABTPAa HABEepPTHBAIOT [IOTHBI NMEHBLKOBLI canpHUK. K-
HH KOHEL TJAyXHX TPY6 QHIbTpa MIOTHO YKPEIISeTcs B YCThe
CKBaKHHBI NPH MOMOILH JEpeBsHUbIX KAHHbeB 1 naxau. ITpoxoaxa
CKBAXKHH JJisi 3a0UMBHBIX (uibsTpor raybunoit 10 m n Godee ocy-
LeCTBAACTCA CTAHKAMH
BC-2, BHII-15, [OC-3 u

= P

S HC-4, a npu mamoii ray-
11 Gune — ppyunylo. [abapu-

i Thl  CTAHKOB  TTO3BOJSIIOT

= HCIOJL30BATL HMX B OMHO-

8 4 nyTHoii BLIpaGoTKe, HE Me-

§ o o 0 o 0 & | | lasg oTkaTke.

: 4% %% %% | 3a6usuble  GUALTPH
_fszg o¢o¢¢$¢oo o | ycramaBiHBalOTCH OanKe
3 IR 6 070 0| £ K omHoii W3 CTOpPOH wITpe-

= @ o - 9 s

S 51767676 %%%( & Ka, 4TOOBI He MeIlaTh
= ¥Hhéo 6 0 0’0 o |y aBumkennw. Boxa u3 3a-
8 6°6%%6% %% & OupHoro duabTpa mocty-
! OQOOOOQ‘?OQG'O 1NaeT CaMOTEKOM B Me-
3 'o'0 0 ¢ o 0 TanIHYeCKHit Tpy6onpo-
g 26%6%6%6%% j BONL HIH NePeBSHHBIH Jo-
: 17w | #wm TOK, MHJH TIO PE3HHOBOMY
S UIJT2HTY B JpeHaKHylo Ka-

HABY.
3abnBHble (puabLTPHL,
Prc. 50. 3aGusuoii ¢uasTp: HeCMOTpA Ha MaJkie
a— o6mnit BuA; 6 — pa3seprka GuAbTpa; d=37 MM ] -
IPH CKBaWHOCTH C=T%,: 1'—01'1':«11:,'11.1;1I KOHE xirmm.- paa\iepm. i R
Tpa; 2 — paGouan wacTh; J — rayxas 4acts HUTEJbHOC KOJHYECTBO BO-
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asl. WX ne6uT Moxer KomebaTh-  @md
ci or jponeir mo0 5—7 M¥u m 4L
6osee. Paguyc BausiHHA 3a6HB-
Horo ¢uabTpa OOBIYHO He mpe- -
peimaer 50—100 m. Makcumans- 472
HBlil Je6GHT MocJaeJHHX yCTaHaB-
JiHBaeTcsl OOBIUHO B TeyeHHe
NepBbIX HECKOJNbKHX JHeH pa-
Gotel. B 3tor mepuox B BOJO-
HOCHOM CJIOE CO37aeTcsi ecTe-
CTBeHHbIfI Tecyanblit PuanTp BOkpyr TPyOn uabTpa. Ilpu aaasn-
Hefileli pa6ore (HABTPOB MO Mepe OCylIeHHA MNOPOA AeOHT HX
nocrenesHo ymenpinaercsi (puc. 51). Cruxenne ge6HTa 3a6HBHBIX
(HIBTPOB MPOROMKACTCH 10 TEX MOP, MOKA BOAOHOCHBIH TOPH3OHT
TOJIHOCTEIO He OyAeT ocylued. [TpogosmKuTenbHOCTh PabOThl (PHIBT-
POB H CPOK OCYLIEHHS 3aBHCAT OT KOJHYECTBA YCTaHOBJIEHHBIX
(HIBTPOB H THAPOreOJOrHYECKHX YCJOBHI OCyIIAaeMOTO y4acTKa.
‘OCYU.IGHHE MEJKO- H TOHKO3€PHHCTBIX [N€CKOB NPOTEKAET MeaJIeHHO
un aautest or 6 xo 12 mecaues. Cpeanuii cpok AeficTBHA 3a6HBHOIO
¢uabTpa paBen 3—4 Mecsiam.

B nepBrie yacer paGoTh uepe3 GuALTPL BMecTe ¢ BOAOH MOCTY-
maer 0,2—1,0 m® mecka. BuiHOc Taxkoro o6beMa mnecka siBsieTcs
HopMaJibHBIM. OxoJsio ¢HIbTpa B BOJOHOCHOM necke ofpasyercs
YCTOHUMBAs KaBepHa, 3amoJiHeHHasd ROJ0il, yTo obecrneyHBaeT Mpii-
TOK ApeHHpyeMmoil BOALL B ropHyio BhipaGoTky. Eciu BBHHOC mecka
Oyaer Gosabumie mo 06bEMY I MPOIOJNIKHTCH AoJblue, QHALTP Ha10
JIMKBHIHPOBATH H 3aJ0XKHTb BOJU3H HOBBII,

Aspupywomue ckBaxHuHH. Ilpu ocymeHHH 3aGHBHHIMH
«HHABTPAMH BOJOHOCHOTO TJIACTA, 3aJEralollero B KPOBJe MOJe3HOro
HCKOIAaeMoro, MOpbl H TPEUIHHBI TJiacTa 0cBOGOXKIAalOTCA OT BOJHL.
Ecan oHH He 3amOJHAIOTCS BO3AYXOM, TO B OCyliaeMoif 4acTH mJa-
cTa cosjaercs pasperkeHHe, KOTOPOe OTPHIIATENbHO CKas3hlBaeTcs Ha
npolecce OcyLIeHHS M YMeHbllaeT ne6uT 3aGUBHHIX (DHABTPOB.

a5 noBbllEHHS TPOH3BOAHTENLHOCTH 3a6MBHLIX (HALTPOB B
2—3 pasa u Oonee paBHOMepHOH HX paboTH B KPOBJIO INTpeKa
yCTaHABIHBAIOT a3PHPYIOLLHE CKBAaKHHBL, 110 KOTOPHM HArHETAeTCs

BO3AYX B OCYLIaeMyl0 30HY MECUYaHOTO0 [lacTa NO0J /JaBJieHHEeM
0,15—0,2 MIla u Gouee.

B KOHCTPYKTHBHOM OTHOLIEHHH a3pHPYIOLIHE CKBAMKHHBI OTJIH-
YAIOTCS OT JAPEHaXKHBLIX 3a0UBHBIX (DHALTPOB HECKOJLKO GoJvblueil
IIWHON M YCTaHaBJAHBAIOTCH B IITPeKax NpHMepHO uepes 120 M
Mexay 3a6uBHeIMp (QHJABTpAMH H OJHXKe K TpaHHIe OCyLIaeMoro
yuactka. B oamoii u3 waxt IloamockorHoro GacceiiHa npu Ha-
rHeTaHHl BO3AyXa B TeyeHue ABYX gacos moj pasiaexuem 0,1 MIla
ne6ut 3abuBHbBIX (PHALTPOB yBenHuHIcA B 7 pas. Harveranue uedne-
co06pa3H0 MPOBOAHTE NMPH OCYLIEHHH HANOPHBIX TOPH3OHTOB, TaM,
rae 3a6uBHble (QUALTPHL He BBHIXOIAT H3 BOAOCOAEpIKALEH YacTH

|

0 6 16 2 J7 40 40 %6 64 oym

Puc. 51. Tunuunwifi rpaduk aebuta
sabusHoro ¢uaLTpa.
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Puc. 52. Cxema YCTAHOBKH CKBO3HOro (HJIBTPA:

I — tpy6a duavrpa (4”); 2 — rpasnilnaa oGceeinka; 3 — oT-

pepcTHA (HabTpa; 4 — NEHKOBHI canbHHK; 5 — daasen:

6 — cyxHe MmopoAml; 7 — BOAOHOCHWII necok; & — Gypuin
yroib; 9 — otBoanwil waaur

cjlofl, a B KpOBJe M MOYBe OCYyIIaeMBIX
NeckoB ¢ Ko3hduuuHeHToM GUIbTpaALHK
0,5—10 wMm/cyT 3aneralOT BO3JyXOHENpPO-
HHIAEMble TOPOALI (HampHMep, TVIHHBI).

3abuBnhe BAaKyyM-OHJIbTD b
[nst  TOBHILEHHS ~— MPOH3BOAHTENLHOCTH
3a6uBHBIX (HJIBTPOB H YCKOPEHHS MPO-
IIECCOB  OCYLIEHHS HaAYroJbHHIX TIECKOB
C. B. Tposucknit B 1939 1. npeanoxun
KOHCTPYKIHIO  (HABTPA, NO3BOJAIONLYIO
HCKYCCTBEHHO ~ CO34aBaTh  pa3pereHHe
(BakyyM) B caMoM ¢uaBTpE. Taxoit
3ab6UBHOH PHABLTP, B TJAYXO0H YACTH KOTO-
poOro co3gaeTcsi paspekeHHe BO3Jyxa, Ha-
3plBaeTcs saxKyym-guarsTpom [22].

IMpu  paGore BakyyMm-QuIbTpa BO-
Kpyr Hero B maacte ofpasyercss BaKyyM-
soua. Ecou B 3T0 Bpemsi Haj ypoBHEM TPYHTOBHIX BOA NpPH TO-
MOLILH a3pHpylouled CKBaXKHHBI NOJIepKHBaeTcs aTMochepHoe AaB-
JieHHe, TO BeHUHHA HAamopa B TJacTe, IPH KOTOPOM HaunHaer pabo-
TaTh (PUABTP, YBEJIHYHBAETCH HA BEJHUYHHY BakyyMma, H AeOHT Ba-
KyyM-uabTpa craHoBuTcs OoJblle jae6uTa oObluHOrO 3a0HBHOTG
¢uabTpa. Beauunny Bakyyma B QHJABTPE NPaKTHUECKH MOXKHO J0-
BecTH p0 6—8.

Bakyym-dpuabtp npeacraBasier co6oii  o6biunbI  3a0HBHOMH
¢unbTp ¢ aamuoil nepgopupoBannoi uwactu 0,5—1,56 M, obopyno-
BAaHHBI{ NMPOXOAHBIM KPAHOM W MaHOMETPOM s NMOAAEepKaHHT H
3aMepa 3alaHHOTO aaBJjeHHsa. Uem 6Gauke K nNoJoMmBe IWITPeKa
CTOHT KpaH H AJHHHee maTpyOoK, Tem GoJbllee paspexeHne 10-
cTHraercsi B (HJIbLTpE.

Ycranosaeno, uto B [ToamockoBnoM H JIHENpOBCKOM YroJibHBIX
6acceiinax Je6HT BakyyM-(HJBTPOB 1O CPaBHEHHID ¢ J1e6HTOM
06GbIYHbIX 3a0HBHLIX (PHILTPOB yBeaHuHBaeTcs B 2,5 pasa, a paauyc
BJMAHHA B 2—3 pasa; BpeMsl OCYLUEHHSA MECTOPOKJIEHHA TPH 3TOM
TaKKe coOKpaulaercs B Heckoabko pas. ITosoxutenbuwsie pesyiib-
TaTHl [1a/J0 BaKyyMHPOBaHHe CKBa)KHH H HarHeTaHue BO3AyXa MHpPH
OCylleHHH cJ1abonpoHHIlaeMblX neckoB M pyaHoit tomun B Huko-
noab-Mapraunnesom Gacceiine n 8 KMA. Brinoca necka npu npu-
MeHeHNH (GHUALTPOB € TPABHHHOI 3aCLINKON He MPOHCXOAMT,

ITpu ocyureHuH MecTOPOK/EHHI NPHMEHSIOTCS HHAHBHIVAIBHO
AeficTBylollHe BakyyM-QHJABTPH H HacOCHHe BaKyyMHBIE ycTa-
HOBKH,

CxBosusie ¢uabTpn. CkBo3HOI GHJALTD TNpeacTaBaAsSET
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000l ApeHaxHYI0 CKBaXHHY, MPOGYPEHHYIO C TOBEPXHOCTH 3eMJIH
JIO UITpeKa MM IITOJAbHH H o6opynoBaHHyio ¢uabTpoMm c nepdo-
PHPOBAHHOH 4YacThbiO TPOTHB KaxKAOro H3 HAAYTOJbHHX BOJOHOC-
Heix ropuszoHToB (puc. 52). Ilo ckBosuomy ¢HALTPY BoAa H3
OCylllaeMBIX BOJAOHOCHBIX TOPH30OHTOB OTBOJHTCA B MOJ3eMHBIE BHI-
pabotkn. O1HOBPEMeHHO 4Yepe3 Hero B OcyllaeMele CJIOH cBOGOIHO
foctynaer Bo3ayX. CKBO3Hble (HABTPHL MOMKHO TPHMEHATH MJIS
OTBOZA BOJ C NMOBEPXHOCTH M ¢ pabouuXx yCTYNOB, a TakxKe ANA
JIPOBETPHBAHHA MOJA3eMHBIX BHIPAGOTOK.

CkBo3uble (UJIBTPH YCTAHABJAHBAIOTCH Ha paccTogHuH 50—
100 m (pexe 200 M) Apyr oT Apyra B 3aBHCHMOCTH OT YCJOBHIf
3aJleraHusi H BOJONPOHMIIAEMOCTH ocymaemelx nopod. Ilas Goub-
qeil 3 (PeKTHBHOCTH CKBO3Hbie (DHJABTPH cleAyeT pacrnoJjaratb B
MeCcTax MOHHMIKEHHS MOYBBI BOJOHOCHOTO ropu3oHTa. [leGHT CKBO3-
HBIX (HJABTPOB, 3a/0KEHHBIX B TeCKax H rajeuyHHkax, Komaebaercs
ot 0,6 1o 180 M*/u u B cpeanem pasen 20—30 m?/u.

[1pousBoanTeILHOCTE CKBO3HOTO (HABTPA MOMKHO YBEJHYHTD,
€€031aB B HEM BaKyyM OyTeM 3aKphITHS Bepxa (HIbTPA y NOBepx-
HOCTH 3eMJIH BO3/yXOHENpOHHIAaeMOH NPOOKOH H ONYyCKaHHA HHXK-
'Hero Koxua (HJbLTPA B COCYH C BOMAOI.

J1s yeTaHOBKH CKBO3HOTO (HALTpa mpobypHBaeTcs CKBAaXKHHA
auamerpom 150—300 mm (6—12”) no miacra mose3Horo HcKomnae-
MOT0 HJIH TePeKpPbIBAIOILHX ero IVIHH, KOTOpas KpemuTcs o6caHbIMH
TpyOaMi. 3aTeM B CKBaMKHHY onyckaercsi (HJIbTPOBasi KOJOHHA
Tpy6 auamerpom 75—150 mm (3—6") ¢ nepdopHpOBaHHON YaCThIO
IIPOTHB TOJIUH BOMLOHOCHBIX meckoB. Huxe BOIOHOCHBIX MECKOB
CKBaxkiiHa Hepeako Oyputca auaMmerpom 60—87 MM H ob6caxu-
BaeTcsd TpybaMH TOro e JaHaMeTpa C caJbHHKaMHu, 4yToObl H3be-
2KaTh TPOCAYHBAHUS BOJAH MO 3aTpy6HOMY mpoctpaHcTBy. [To stum
TpyGaM BOJa M3 CKBO3HOTO (hH/AbTpa cTekaeT B wTpek. B mrpeke
BbIXOAHOE oTBepcTHe (HAbTPa cuHabikaercss WHPOKHM QaaHueM,
TNOANHPAEMBIM CHH3Y CTOHKaMH, NOAAepKHBAIOILHMH TEHLKOBBI
ca/bHUK.

[To KOHCTPYKIHH CKBO3HBIE (PHALTPLI MaJI0O OTIHYAIOTCA OT BOAO-
NoHIKaUHX ckBaXuH. Hepeako ckBoauble GHABTPH MPOXOAATCS
B HECKOJbKHX METpax OT TPAcCH [IPeHaXKHBIX IUTPEKOB H ToJce-
KaloTcs OT IITPEKOB crelHaibHbiMH HHaMu. B KoMGuHHpOBaHHbIX
CHCTEMAX OCYIIeHHsl B KaYeCTBe CKBO3HBIX (DHJIBTPOB HCIOJb3YIOTCA
fojicexaemMple WTpeKaMi BOJOMOHHKAIOUIHE CKBAaXKHHEL

Bogonmonunxawomue KONOAUL H 3a6HBHBE QHIABT-
PH B MOYBY. B Kapbepax mnpH HaJHUHH HANOPHBIX BOJ B TNOYBE
IIacTa MOJIe3HOrO HCKOMaeMOro Hapsily C ero IepeyBjarKHeHHeM
OyAVT NPOHCXOANTH  AedOpPMAalHH TOYBBI Kaphepa H MNPOPHIBHI
Boabl. Kpome Toro, machbilleHHble BOAOH necku GYAyT HeHalekKHBIM
OCHOBaHHEM J1f paboTalolliX B Kapbepe MeXaHH3MOB H YCTpPaH-
BaeMblX BHYTPEHHHX OTBAaJIOB.

Haa obecneyennsi HOpMaJbHBIX YCJAOBHIH BejeHHS FOPHLIX paboT
Hanop BOJOHOCHOTO TOPH30HTA CHHJKAETCH A0 MOYBLI IITPEKa HJIH
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J0 mouyBH paspabarbiBaeMoro niaacta u Huxe. [Tosnoro ocymenus
BOJOCOJAEpPKAIIHX IIOPOJ, 3ajieralollix HHXKe I0Je3HOT0 HCKomae-
MOTO, He MPOH3BOJAAT, TaK KaK B 3TOM HeT He0OXOAMMOCTH.

Hamop nog3eMHHIX BOJ, 3aJeraioiniix HHzKe MOYBHI TJacTa, NpH
noja3eMHOM <cnocobe OCylIeHHsl CHHXKaeTcs NPH NMOMOILM 3a6HBHBIX
(GUABTPOB H BOAONOHHIKAIOUINX KOJOALEB. B PeKHX ciaydyasX MOTyT
NPHMEHATBCA ApPeHa)KHble KaHaBw. PaccrosHHe Mex1y 3a0HBHBIMH
¢duapTpaMi B IITPEKaxX H IITOJNbHAX npuHEMaercs or 15 mo 40 M
H ompejensiercs ONLITHBIM TyTeM HAH pacuetoM. KoHeTpykuwus
3a6HBHBIX (QHALTPOB B MNOYBY MaJlo OTAHYAETCS OT 3a0HMBHBIX
¢uabTpo B kpoBaw. [Iuamerp Tpy6 npuuumaerca 50—75 mm (2—
3”), a mauHa meppopupoBaHHON yacTH 2—3 M (cMm. puc. 49).

ITpu MesiKO3epHHCTHIX Neckax BO H36GekaHue GOJBITHX BHHOCOB
peKoMeH/yeTcsl yCcTpauBaThb TIpPaBHHHBI (GHALTP, T. €. oOcHMNaThb
3a0uBHOH (uALTP cHapyXH. B 3tom cayyae aasg 3a6GuBHOrO
¢duapTpa 6ypuTcs ckBaxkuHa auamerpom 150 mMm (6”) u oGcaxu-
Baercs Tpy6aMmu, 3aTeM B CKBaXHHY YCTaHABJIHBaeTcAd (HIBLTP
aunamerpom 50 mm (27), sazop mexay obGcaaubiMu TpyGaMH M
(UIALTPOM 3anoJiHseTcs rpaBHeM, a o6cafnble TPyObl H3BJIEKalOTCA.
IIpn ycrpoiicTBe 3a6HBHHIX (PHJBTPOB B H3BEeCTHSIKax TPYOH Iep-
dopupyloTcsl OTBepcTHAMH JHameTpoM 10 20 MM HJIH cedyeHHeM
5x20 mm.

BogononuxKalolliie CKBaXKHHEL H KOJOALB Pacnojaraloress B:
crelHaJbHBIX KaMepax, a B OTHZeJbHBIX CJyuasix — HEeNOCpeacT-
BEHHO B TOPHHIX BBHIpa0OTKaX. 3aKJaJAbBBalOTCAd OHH Ha IJayGHHY
1—3 m u Gonee B cpeanem uepes 100—150 M B MOHUKEHHSAX TOUBLI
njacra ¢ pacuetoM, 4yToOwl NpH MeHbllell raybuHe koaoana OblLTw
HaHOOJbIIHE TOHHJKEHHS HANOPHOTO YPOBHS H pajauyc aeHcTBHS
KOJIOuA.

B ob6BoaHeHHBIX mecKax M TpH ray6HHe KoJoAaleB 6onee 3—4 M
INHXTHEIE KOJOAULI 3aMeHAOTCS TpyGuaThiMH jauamerpom 150—
250 mum. Koncrpykuns GpuALTPOB MOHHKAIOMHX TPYyGUATHIX KOJOI-
IleB H TeXHHKa HX YCTaHOBKH Te JKe, UTO H [/ CKBO3HBIX (DHJbLTPOB.

IIpoxoaka TpyOGuaTHIX MOHHMKAIOUIHX KOJOJUEB B MECYaHBIX IO-
poiax Ha ray6uny mo 20 M 3naunTesqbHo obaeryaercs NpPH npuMe-
HeHHH Tpoxojyeckoro ammaparta cucrembl B. P. Byanea (1952 r.)
C pa3MBIBAIOIIHMH COMJAaMH, NPH NOMOLIH KOTOPHIX BOJA@, Moja-
BaeMmasi mox maBieHnem 0,6—0,7 MIla, pasMbiBaeT mecok B 3afoe
KOJIOAla H BHIHOCHT €ro HaBepx.

HOans Gypenuss Tpy6uaTHIX KoJOAUEB Anamerpom 195—245 mwm
B PHIXJBIX II0POJaxX, a TaKXKe B TUVIOTHBIX TJIHHAX M H3BECTHAKAX
co3gan craHok BTK-20M. HeGosnbmiast mwnpuHa cTaHKa NO3BOJSIET
6ypHTb HM B OJHONYTeBO{l BHIPaGOTKe, He NPENATCTBYA ABHIKEHHIO
NOJI3€MHOTO TpaHCIopTa.

IMputok BOAL B OAHHOYHHIN BOAOTMOHHIKAIOMIMI KOJOIEIL,
BCKDBIBIIHH MHOAYrOJIbHEI HAaNOPHLIA BOJOHOCHHI mJaacT, HO He
yriyGaeHHblii B HEro, MOACYHTHIBAeTcs mo Qopmyae (34).

JlpeHaHble KaHaBel NPOXOASITCH B IITPEKaX M INTOJNBHAX Kak
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IJa ApeHa’ka BoJ BOJH3H HHXKe PacnoJOXeHHOro HamnopHOTO BOAO-
HOCHOTO TOPH30HTa, TaK H AJs OTBOAa cobHpaloumieiics B BHpa-
6oTkax ‘BOAE K NE€PEKayeyHbiM KOJOALAM HJAH K LEHTPaJbHOMY
BOMOCOOPHHUKY. |

Hpenaxunada KanaBa NpPOKJaJbIBaeTcd C VKJIOHOM He MeHee
0,001—0,002, umeer mwupuny 0,5 M 1 ray6uny 0,5—1,0 M. Yuuresas
CPABHHTENbHO JJHTENBHLIH CPOK CayXKObl, KaHaBa KpemuTtca Jaepe-
BSAHHBIMH paMKaMH, YCTAaHOBJIeHHBIMH Ha paccrosinnuy 0,5—1,0 M
Apyr or apyra, H 3sartaruBaercsi ropooineM. Csepxy kanaBa 3a-
KpblBaeTcs JOCKAaMH M 3achimaercs cjaoeM (GUIbTPYIOLLEro MaTe-
pHana TtonuuHoii okoso 30 cM.

PacyeT cXxeMH JApeHaXHOiNi YCTaHOBKH TMNpH
NOA3EMHOM OCYIIeHHH COCTOHT H3 ONpeje/eHHs OXKHAae-
MOTO NPHTOKa B TOpPHblE BHIPAaGOTKH H3 BOJOHOCHBIX TOPH30HTOB,
3ajieraloyx B KpOBJe H NoYyBe NOJEe3HOr0 HCKOIAeMoro, a Takxe
noTpe6HOr0 KOJHUECTBA APEeHaXKHBIX COOPYXKeHHH AJfA NPOBeAeHH:
OCYIIeHHS B YCTAHOBJICHHLIE CPOKH.

[MpuTok BOABI B Kapbep, WIAXTY HJIH CHCTEMY [ApeHaKHbIX rop-
HBIX BbIPaGOTOK MOKHO ONpPEJeNsiTh MO0 MeToAy «BOJIbUIOr0 KOJOI-
1La», paccMaTpuBas ocyllaeMylo MJIOIaib, OKOHTYPEHHYIO TOPHBIMH
BhpaGOTKaMH, Kak KoJjojel GoJbplIOro auameTpa, KOTOPHIi ApeHH-
PYeT BCe BOJOHOCHHIE TOPH3OHTH, OOBOAHAIOLIHE I[0OJE3HOe HCKO-
naemoe. Ilopanok pacuera mo 3ToMy MeTOLy npHeefeH B § 43.

[Mpu pacuerax BONOMOHHIKEHHH HANO YYHTHIBATH, 4TO OCTATOY-
Hblli Hamop CMeXHBIX BOJOHOCHBIX TODH30HTOB [0JIKeH GHITH He
Gonbllle HEKOTOPOH JONYCTHMOH BEJIHYHHbBI, YAOBJETBOPSIOLIEH
YCJOBHSAM NPOYHOCTH NpPeAOXPaHHTENbHOIO LeJHKa, OCTaB/sSeMOro
B TIOJIOLIBE Kaphepa HJH WTpeKa [2, 24].

§ 45. Ocymienne BHYTPEHHHX OTBAJOB

HanGosee pacnpocTpaHeHHBIM THNOM JedopMmalH OTBal0OB HAB-
JAIOTCA OMOJ3HH, 06pasylollHecss B pe3yJbTaTe MepeyBJaKHeHHA
MOpoA.

Jns ycToiiunBoCTH OTBAaJOB HeoGX0AMMO, uTOOHI Jekaumii GOK
MeCcTOpPOKJeHHsl (yamle BCero neckH) OB OCyLIeH, M IOJ3eMHHE
BOJBI HEe BHIKJHHHBAJIHCh B OTKOCE OTBAJIOB.

ITpu BeepHoii cucTeMe pa3paGoTKH Kapbepa ocoGoe BHHMaHHe
JOJIKHO YAENATHCH OCYLIEHHIO OTBAJOB Y MOBOPOTHOTO NMYHKTA.

BHyTpenHne oTBajbl HAaAO0 NPeNOXPAaHATHL OT H3JHIIHEro NMpoca-
YyHBaHMSI B HHX aTMocdepHbX ocaikos. [as atoro HeoGXOZHMO
yKaThiBaTh NOBEPXHOCTh OTBaJja, MOKPHBAThL ofpasoBaBliiecs Blia-
JHHBL TJIHHOH, o6GecneynBaTh OLICTPHIH CHYCK BOABI H3 HHX Mocje
JOXKAA M CHErOTasHHSA Mo Tpy6aM HJIH OTKauykKy BOALI HACOCOM B
06HIYI0 BOJAOOTJHBHYIO CeTh Kapbepa.

[ToBepxHocTh OTBasa J0JXKHAa HMETb VKJIOH B CTOPOHY Hemo-
JBHKHOTO GOpTa A/ yMeHbLIeHHs NMPOCAuYHBaHHA OCAAKOB Yy Nepe-
Hero kpas oTkoca. Ha NOBepXHOCTH OTBaJOB He/lb3s YCTPaHBAThb
BOJI0OTBO/IHEIE KAHABE! M NIPOKJIAABIBATE BOJOBO/EL
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Broab Bceit JHHHM NPHMBIKAHHS BHYTPEHHHX OTBAJOB K HeMo-
JABHXKHOMY OGOpPTY H KPBUILAM Kapbepa AOJMHBI MPOK/JaAbiBATHCA
HaropHble KaHaBbl, He [AO0MYyCKalUlHe MOCTYMJ/eHHA MOBEepPXHOCTHBIX
BOA K OTBaJaM.

BuyTpeHHHe OTBa/ibl NOJIKHBI MPEJOXPAHATHCA OT MOCTYIJIEHHA
NMoA3eMHBIX BOA BHcAuyero Goka. HeoGxomumo, uTo6bl OTKOC Hepa-
Gouero Gopra Kapbepa, K KOTOPOMY NPHMBIKAIOT BHYTpPEHHHE OT-
BaJbl, OBl CyXOlf KaK J0 OTCBIIKH OTBaJja, Tak H MocJe.

[Ipn HaauYMH B3aHMOCBS3H MeXAy BOJAOHOCHBIMH TOPH3OHTAMH
KPOBJIH H TMOYBB IJIacTa MOJE3HOTO0 HCKOMmaemoro (4To MOXeT
HEPeJKO HMeTb MeCTO, TaK KaK HEeMOABHMKHBI GOPT OOBIYHO pac-
10/10KeH BOJH3H JHHHH BHIKJAHHHBAHHA OTPabaThIBAEMOro MJacTta)
BOLOHOCHBIfi TOPH30HT B KpPOBJE MOJE3HOr0 HCKOMaeMOro B/OJb
6opTa Kapbepa MOXKeT OCylIaThCA NMyTeM CHHJKEHHsS Hamopa B nec-
kax mousbl. Hamop B cBOK0 ouepelb CHHKAETCH OTKAYKOIl BOJAHI
HacoCaMH H3 BOIONOHHIKAIOLIMX CKBAaXXHH, NPOHAEHHBHIX C YCTyna
Ha HENMOJBHAHOM OOpPTY, HJH H3 pAlda MNOHHMKAIOUIKX CKBAXHH,
NpOfIeHHBIX H3 TapHBIX JPEeHaXKHBIX IITPEKOB, 3a/IOXKEHHBIX BIOJb
6opTa H GepyllHX HAYaJjo Yy CTBOJIA APEHaKHOH IIAXTHL

IIpH OTCYTCTBHHM THAPABJHYECKOH CBSI3H MEXIY BOJLOHOCHBIMH
FOPH30HTAMI MOYBLI H KPOBJIH OCYyLUIEHHe MecKOB KPOBJH H Imepe-
XBaT [OJ3eMHOr0 IMOTOKa BeayTcs IOCPEACTBOM MapHBIX LITpe-
KOB, [MPOBOAHMBIX B [JlacTe [OJE3HOr0 HCKOMaemMoro BAOJb
GopTa Kapbepa, M YCTAaHOBKH 3a0HBHBIX BaKyyM-QHIBTPOB B
KPOBJIIO.

[nsa nepexeata BOA B IJIAacTe, 3ajeraiplieM B KDOBJE NOJe3-
HOro HCKomaemoro Ha HepabGouem O6OpTy Kapbepa, rie HeT 3arpa-
JUTeJbHOT0 [peHaXKHOro LITPeKa, Ha chnenuajbHOH Gepme 3akJa-
JABIBAETCH MNPHCKJIOHHBIH fApeHax B BHIe TPaBEJHCTOH OTCHIKH H
KaHaBbl C OTBOJOM BOJBI B NPHOOPTOBYIO KAHABY.

BuyTpenHne oTBajbl J0JKHB NPEAOXPAHSATLCA OT NOCTYMJIEHHA
HamopHbIX Boj nouBHl. [loHHIKeHHe Hamopa BOJ TECKOB, JeXKallHX
HHKE TMOYBLI MJacTa MOJEe3HOr0 HCKOMmaemoro, Heo6XoAHMO BecTH,
ecIH JajKe B MOMEHT 3acbIKH HX BEpPXHHH cJ0ii OB CYXHM, Tak
KaK Hanop MoeT BHOBb o0pasoBaTbhcd NPH MNpeKpauleHnH oT-
KauKH BOJAL Ha PpAacho/IOXKeHHOM HeBJa/ieKe y4YacTKe BBIEMOYHHIX
padot. OcobeHHo BasKHO NMPOBOJAHTH OCYLIEHHE, €CJIH MOPOABI MOUBH
HMEIOT TajeHue B CTOPOHY pas3BHTHHA OTBaja, 4eM obJeryaercs
CHoJI3aHHe OTKOCA.

Jas ocyuleHHs mOOWIBLI OTBaJOB H CHATHA Hamopa MOAYrOJib-
HBIX BOJ Ha YKPaHHCKHX OYPOYrOJBHBIX Kapbepax mapaJse/bHO
¢poHTY paboT B MOAVIOJLHBIX TTeCKax KaHaBOKOMaTeJeM NPOBOIH-
JHCh JApeHaxKHele KaHaBwl ray6unoit or 1,56 10 3 M (puc. 53) Ha
paccrosnun 15—30 M B 3aBHCHMOCTH OT NPOABHIAHHS YTOJBLHOTO
3abosi. KanaBel 3acbimajuch BOLONPOHHIAEMBIM MaTepuasoM (uie6-
HeM, rpasieM u 1p.). Ha npoxojake ApeHaxHBIX KaHaB HCIOJbL30-
BalHCh KaHABOKOMATeJH M 3KCKaBaTOpbl THna paparaaitda. Jas
YCKOpeHHs OCYLIeHHs Hapsily ¢ KaHaBaMH BJAOJbL yCTyma Ha pac-
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croguuH  150—200 M 3axkJagblBaJHCh  BOJOTOHHIKAIOLLHE CKBa-
JKHHBI, 000pY/I0BaHHbBIE HACOCAMH.

Ha Tpywesckom kaphepe MapraHueBbix pyA AN OCYIIEHHS
HNOAPYAHLIX TOHKO3EPHHCTHIX MecKoB M obecneyeHus YCTOHYHBOCTH
BHYTPEHHHX OTBaJOB BAOJbL HepabGouero GopTra NPOXOAHJCH 3arpa-
JATEJbHBIH IOTPEK € KOMIJIEKCOM JApPeHaXKHHBIX YCTPOWCTB, a B
Kapbepe, BCKPHBIIEM NOAPYAHble MECKH, MapaJjenbHo QPOHTY pa-
6ot npoxojauauchk NpHOOPTOBHIE JpeHaKHble KaHaBH IVIYOHHOM
2—3 M, WHPHHOH TMO AHY 1 M u
¢ orkocamu |:1. OnrumansHoe
paccTosiHHe MeJAy JpeHaxKHBIMH
kaHaBaMH 1pHHATO 80 M c pac-
yeTOM TIPOBeNeHHs KaHaB  yepes
OJHY 3aX0AKYy 3KckaBatopa. J[las
3aCHNKH JpeHaXHHX KaHaB IMo-
pOZaMH OTBala TDPHMEHHIOT TIIec-
4atHO-TPABEMHCTLIH  MATEPHAT TOM-  pu. 53 Cxema ocymenmns ocoBa-
wuuoi 0,8 M, 3aTeM KaHaBH JoO- HHS BHYTPEHHHX CTBOJIOB:
BEPXY 3aNO0JHAIT YHCTBIM TI€C- [ — gpemamnas KaHaBa; 2 — BOJONOHH-
KOM HAH MENKHM PDAKNWHH- Xaomss emuwuna; '3 mommesmid
KOM. B HHMKHell UYacTH OTBaJIOB  PpHsoHTa; 4 — meckm; 5 — yroas; 6 — BRy-
VKJAaABIBAETCA MOCTeNb M3 JADEHH- T
pywoero mateprasna [24].

Ecan xpoBisi meckoB Jexauero (GoKa TNOHHXKaeTcs B CTOPOHY
HenmoABHXHOTO 6GopTa, TO B OTBaje OyAeT He3aMeTHO HAKaNJH-
BaThCs BOAA, 4TO B AaJbHEHIIeM MOXKeT NMPHBeCTH K 06pasoBaHHIO
onoasns. B Takux cayyasx BAOJbL HEMOABHIKHOTO 60PTa M KPHJIbEB
Kapbépa YCTPaWBAlOT KOHTYDHBIi ApeHaX, NpeACTaB/AIOUIHA CH-
CTeMYy BepPTHKAJbHHIX CKBaXKHH.

Jas 6bicTporo OTBOAA BOAR, Nomajaiolled B TPYHT BHYTPEH-
HUX OTBAJIOB, W TNpeloTBpalleHHsi (GOPMHPOBAaHHS B HEM BOAOHOC-
HOr0 TOPH30HTA, CNoco6GCTBYIOMEro oOpa30BaHHIO OMOJ3HEH, HHXK-
HIOK) 4acTb OTBala PEKOMEHAYeTCs OTCHNATh TPYHTOM, 00Jjajarn-
OIMM BHICOKOH BOJOMPOBOAHMOCTBIO (TpaBHEM, KPYMIHO3EPHHCTEIM
MeCcKoM).

[Ipn Haceimke OTBaJIOB paHee CYIIeCTBOBABIIHE H 3aCHNaeMble
OCYIIHTE/IbHBIE CKBaXKHHBI JOJXKHEL OHITH TIIATEJNBHO 3aKPHITHL Me-
TA/VIHYECKUMH MM OETOHHHIMH NPOOKaMH HJIH TNPHCOeIHHEHH K
MeTaanuueckuM TpyGam numametpom 100—200 MM, OTBOASIIHM
BOAY B cBOGoaHOoe BHpaboTaHHOe mpocTpaHcTBO. [lag mnperoxpa-
HeHHs1 OT NOBpeXJeHui 3TH TPyObl 3aKanbBalOT B TPYHT Ha IIyOHHY
0,5 M.

/ﬂ///// SIS ST s !

§ 46. MepcneKTHBbI U MyTH COBEPLIEHCTBOBAHHS
HCKYCCTBEHHOTO BOJLOMIOHUIKEHHS

Pa3pa6oTka Bce GOJIbIIEro KOJHYECTBA MECTOPOKACHHII TOJE3HBIX
HCKOMaeMbIX CO CJIOKHBIMH THAPOTe0JIOTHUECKHMH YCJOBHSIMH 3a-
JeraHusi, yBeJIHYHBaIOLlHeCs CKOPOCTH mpoaBuranus  (poHTa
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BCKPBIIUHBIX H A00bIYHBIX paloT B KapbepaX H BO3pacTalollHe Ha-
I'PY3KH Ha YCTYNH Kapbepa NOBHIIAKT TPeGOBAHHA K NPOBOJAHMBIM
OCYIIHTEJbHBIM MEPONpPHATHAM, OOeCneYHBaloUHM YCTOHYHBOCTD
GOpTOB Kapbepa H BBHICOKYIO NPOH3BOAHTEJBLHOCTH TpyJa.

IIpu Bmb6ope cnocoba ocylleHHss GoJbLIOE BHHMaHHe JOJIXKHO
VIEAATbCS Y4eTy Te0JIOTHYECKOI0 CTPOeHHs H THIAPOreoJIOTHYecKHX
YCJOBHH MeCTOPOXKAEHHH, COIVIACOBaHHIO OCYLIHTEJNBHBIX Mepo-
NpuATHIl €O CpPOKaMH CTPOMTEJNbCTBA Kapbepa, co crmocobaMu
BCKPHITHA M OTpaboTKH noJe3Horo Hckomaemoro. Bce 3ro ompe-
JEJNHT CTOHMOCTb OCYIIHTEJBHHX paGoT.

. 3HauuTeAbLHBIE 3aTPATH HA OCYIIEHHE KapbepoB, JOCTHraioliHe
Ha CJOXKHLIX MecTopoxaeHHAX 15—200, xkanuTanoBIOMKEHHI Ha
CTPOMTEILCTBO M IKCINIYATAUHOHHBIX PaCX0JOB, BHI3BIBAIOT Heol-
XOZHMOCTb COBEPLIEHCTBOBAHHS CNOCOGOB H CHCTEM OCYIIEHHS.

B GaaronpHATHBIX THAPOreOJOrHYECKHX YCJAOBHAX HAJI0 CTpe-
MHTbCSl NPHMeHATb OoJiee 3IKOHOMHYHBIE H MPOCTEHIIHe CXeMbl
MOBEPXHOCTHOTO crnocofa ocylleHuss B BHAE ApPeHaxKHbIX TpaHIIeH,
KOPOTKOTO pfAfa BOJAONOHMIKAIONINX CKBAMKHH, TOPH3OHTAJNbHBLIX
JIpeHaKHbIX CKBax<HH B oTKocax u ap. [Ipumenenune HauGosee no-
pPOTHX [OA3€MHOrO H KOMOWHHPOBAHHOTO Cnoco6OB oOcylIeHHs
H01KHO 6BITh CTPOro 06OCHOBAHO.

Hano cTpemuThefl, rle 3TO BO3MOMKHO, OCYLLECTBJATL IKOHOMH-
yeckH OoJiee onpaBgaHHOe OCyUIeHHe ¢ MOBEPXHOCTH, COBEpIIeHCT-
Bysl TEeXHOJOTHIO OypeHHS BOJONOHHIKAIOIIHX CKBaXKHH pasHoii
rayOuHbl, nepexofa Ha OypeHHe GOJbIINM AHAMETPOM H ¢ O0OpaTHOM
npoMbiBKoi. HeoO6xonumo npuMeHSATH (HALTPHL 3aBOACKOTO H3ro-
TOBJIEHHS, OCYLLECTB/IATH BBINYCK HauOoJ/iee COBEPIIEHHBIX H3HOCO-
YCTOHYHBBIX HACOCOB C TOTPYKHBIMH 3/I€KTPOJIBHTATE/SIMH, pery-
JHPYEMBIMH 1O TNPOH3BOAHTENbHOCTH, 00JaZalOUIIMH PasHBIME
TEXHHYECKHMH XapakTepHCTHKaMH JAJf OTKaYKH H3 CKBaXKHH pas-
JIHYHOH rayGuHBL, BKJaO4ad ray6mHer 600—1000 M, aBTomaTHzu-
poBaTh ynpapjieHnHe paGoTOil HACOCOB BOAOMOHHIKAIOIIHX CKBAXHH.
Becbma nepcneKTHBHBIM SBJSETCH CO3JaHHE MAIUIHH TOPH3OHTAJb-
Horo GypeHusi, 0COOEHHO YCTaHOBOK /sl OGypeHHS TOPH30HTAJILHBIX
(myueBnIX) Apen M3 cKBaxHH Goabmoro auamerpa (mo 900 mwm).

[Moanexat WHPOKOMY BHEAPEHHIO MEPONMPHATHS 1O HHTEHCHDH-
Kalii BOA0OTOOpPa H3 BePTHKAJbHBIX H TOPH30HTA/JbLHBIX JApeHaX-
HEIX CKBaXHH IYTeM BaKyyMHPOBAHHSA H HAaTHeTAHHs BO3AYXa B
ocyllaeMblii MJIacT, 3JeKTpoocmMoca, ocoGeHHO NMpH ocylleHHH caabo-
BOJOMPOHHIIAeMEIX ECKOB H MJacTa NoJiesHoro uckomaemoro. Maa
MOBHIIEHHS MPOH3BOAMTENbHOCTH CKBAaXHHBl B mMecKax Hamo MpH-
MeHsiTb cBaGHpOBaHHe, NPHHYAHTEJbHEI Pa3MBIB BOJAOH H 3amoJ-
Henue ofpas3opaBIIHMXCHA MOJOCTelf rpaBHeM, obpasoBaHHe apeHax-
HHIX KaBepH. B cKaJbHHIX TNOpojax And HHTeHCH(HKalUMH Jpe-
HaXXHBIX YCTPOHCTB CJeAyeT NPOBOAHTL THAPABJIHYECKHH pa3phiB
nJjacTa, TOpPNeAHpPOBAHHE H TNPOCTPes CKBaXHH; B KapGOHATHBIX
MOPOAAX — COJITHOKHCJIOTHYI0 06paGoTKy CKBaKHH.

Heo6xoaumMo npHCTYNHTL K NPHMEHEHHIO MHOro3aGoHHBIX BOIO-
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MOHMIKAIOUWIMX CKBaMHH (JyueBoIX BOA03a00POB) € HECKOJLKHMH
Jy4aMu JpeHaXKHbIX CKBaXKHH, MPOGypeHHHIMH TOPH3OHTAJbLHO HJH
HaKJOHHO BHH3 H3 OCHOBHOTO BePTHKAJbLHOTO CTBOJA,

[Ipn NpOeKTHPOBAHHH OCYUIHTEIbHBIX MEPONPUATHI CAEAYeT M-
POKO NPHMEHATb METOIbl MOJenHpoBanus Ha npubopax STIA u
3JIeKTPOHHTErpaTopax.

§ 47. Ilpumenenne GappaxKHbIX 3aBeC 1JIs 3ALHTH KAPhepoOB
OT MOJ3eMHBIX BOJL

BecbMa mepcneKTHBHEIM MeToZoM 6OpLOBI ¢ MOJA3eMHBIMH BOAAMH,
MOCTYNAIHME B Kapbep, ABJAETCA OKOHTYPHBAaHHE BCEro MOJs
HIH ydacTKa Kapbepa NPOTHBOMHILTPAIHOHHONW 3aBecoH — BOJIO-
HenpoHHInaeMbiM GappakoM, OrpaxaaiolluM YYacTOK TOPHEIX pa-
6OT OT NOCTYNJIEHHSI ECTECTBEHHBIX PECypcOB MOJ3eMHBIX BOJ CO
cTopoHEl. B 3TOM cayuae moHajgoOHTCs OTKauHBaTh TOJbKO CTaTH-
YeCKHE 3anachl MOA3EMHLIX BOJ, HMEIOUIMXCH HEeMNoCpe/iCTBeHHO Ha
nose Kapnepa, cocraBasioliux okoso 10% Bcex oObuHO OTKaun-
BaeMBIX NPHTOKOB BOABI B Kapbep.

Bappaxubie 3aBecsl (oT (panmysckoro barrage — sarpaxie-
HHe, 3anpyaa) OpPHMEHAJHCh B TOPHOM jeje TOJLKO IPH MPOXOIKe
CTBOJIOB H KaNHTAJbHHIX BHPAOOTOK B CHJILHO OGBOJHEHHBIX NMOPO-
nax. B nocaensee Bpemss B CCCP, Benrpun, Hramuu, CIUA,
@panunn, O®PT, fInoHHs nNpH3HAHO 3KOHOMHYECKH Ileseco06pasHBIM
H TEXHHYECKH BO3MOXKHEIM CTDOHTH 6appa>KHble 3aBeChl Ha KpVvii-
HLIX Kapbepax INpH HerayO0OKOM 3ajieraHHH BOJOHOCHBLIX TOPH3OH-
toB (mo 50 M, pexe ot 50 mo 100 m). OcobeHHO mepcneKTHBHO
co3faHHe Oappaxkeil IJi OrpaxaeHHs KapbepoB OT MOCTYIJIEHHS
BOJH M3 GJH3JIeXauIuX BOJOCMOB, a TaKiKe B TeX cAyuasX, Korga
oCylleHHe KapbepHOrO NOJS NMPHBOAHT K PErHoHaJbHOMY HCTOLLe-
HHIO BOJOHOCHBIX TOPH30HTOB, MCIOJbL3YEMBIX /5 X03AiCTBEHHO-
NHTLEBOrO BOLOCHAGIKeHHs B pailoHe MeCcTOPOKJICHHS.

YerpoiictBo GappaKeii He HCKJIOYaeT AONOJHHTEJNbHOTO 3aJO-
JKEHHS JIPEHaXKHBIX CKBAXKHH JJIS OCYIIEHHA MOPOJ BHYTPH 3aBeChl
M CHHJKEHHS YpPOBHA MOA3eMHBIX BOJ Ha HeorpaJIeHHBIX Gappa-
JKOM TpaHHIaX KapbepHOro moJis.

ITo TexHonorHu coopyxenusi OappaKHbBIX 3aBec M NpHMeHse-
MOMY MaTepHaly pas3/H4aloT:

— unH$y3HOHHBEe (OT JaTHHCKOro infusus — BJANTHIL, 3acblnaH-
HBLl Kyna-an60) MM 3aJHBHEHE,

— HHBEKIHOHHBIE (0T JaTHHCKOTO injectio — Harmeraio, BCTphic-
KHBAI0) WJIH HarHeTaTe/bHHE;

— KpHoreHHBle (oT rpedeckoro kryos— xounox, Jen-+ genos —
poKJieHHe) HIAH JIeN0NOpOHEE.

Kaxawiit THD 3aBech NPHMEHSETCS B 3aBHCHMOCTH OT THAPO-
re0JIOTHYECKHX YCJIOBHH, HMeeT CBOH TpeHMyllecTBa H HeJo-
cratka [2].

B 06BOAHEHHBIX NMECUaHBIX, 'PABEJHCTHX HJIH TajJeuyHHX MOpo-
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Aax Bo3BoAsAT HHGysHOHHble OGappaxKu, npeicrasasiomue Cco6o¥
y3KHE TpaHUIeH M lIeJH, nepecekalolde HX 0 MOYBbI BOJOHOCHOTO
macta, 3anoJIHAeMbie CMecbio TIJIHH, TIJIHHOLEMEHTHbBIM pacTBO-
poM, TKaHAMH, MPOMHTAHHBIMH OHTYMOM, PYJIOHHBIM CHHTETHUECKHM
martepuajiom [21].

Hapsiny ¢ tpanweiiso-umenesbiMu Gappaxamu (mupuHoit 0,5—
0,7 m), coopy})aeMbIMH TpaHIlleeKONaTeJIsIMH PasHLIX Mapok H Gap-
paxKHEIMH MaUIHHAMH, TPHMEHSIOTCH CKBAaKHHHO-IeJIeBble Gappaxu
(muprHOit 0,4—1,2 M), coopyXaeMble CreUHaILHBIMH OGypPOBBIMH
CTaHKaMH yJapHOTO H BpallaTeJbHOro 1efCTBHS.

B cka/bHBIX TpPelUIMHOBATHIX, 3aKAPCTOBAHHLIX K rpyboobioMoy-
HEIX TOPOJax BO3BOJAT HHBEKLHOHHBIE 3aBECHl NyTeM HarHeTaHHsA
qepe3 CKBAXKHHBI ClelHaJbHBIX 3aKPeNJAIOIIHX PacTBOPOB, 3amoJi-
HAIOUIHX NOPLI H MOJOCTH B 00BOJHEHHBIX mMOpoAax, o6pasys mpou-
Hble BOAOYCTOHUHBHIE coegnHeHHs. [IpuMeHsieTcs HeMeHTanus, IVIH-
HH3aUHs, OHTYMH34alUMA, CHJIHKATH3aLHA H CMOJH3aLUUA HIAH HX
coyeranne. K HemocraTtky storo cmoco6a OTHOCHTCA BO3MOXKHOCTB
HEMOJIHOTO CMBIKAHHS IHJIHH/JPOB 3aKpemJeHHBIX mopoja u obpaso-
BaHHE BOJONPOHHUAEMBIX LleJieii.

Kpuorennble OappaKu BO3BOASIT MyTeM INOHHIKEHHS TeMmmepa-
TYPbl TOPOJ H 3aMOpaxKHBaHHS cOjepIKallelicd B MOPax H TPeLLHHAX
BOJIBI Uepe3 CKBaxKHHbI, IpoOypeHHble HAa paccTosinnn 1—1,5 M. OHH
INPHMEHSIOTCSl B KAPbepax NPH NPOXOJAKe CTBOJIOB APEHAMKHBIX IIAXT.
CoopyxKeHue GappaKeil BOKPYr KapbepoB lejecoofpasHo B paii-
OHAX MHOTOJIETHEH Mep3J/IOTH.

Pacuersr 6appaXHeix 3aBec H npuMensgemoe o60pyAoBaHHe s
HX COOpYXKeHHSi TpHBejeHbl B cHenHaJbHOH JHTepatype [2, 21
H ap.].

ITpoekTHBEle npopalGOTKH CTPOHTEIbCTBA GappaKHBIX 3aBec BMe-
CTO JpeHaXHBIX CHCTEM, BHINOJHeHHble 1Mo psAay KapbepoB (JleGe-
AuHcKoro M bBakuapckoro Kemesopyanelx, bBefickoro yrogasHoro
H Jp.), MOKa3alu HX YKOHOMHYecKYio 3¢ ¢deKTHBHOCTD [2].

§ 48. 3amuTa KapbepoB OT MOBEPXHOCTHBIX BOJ

3auHTa Kapbepa OT MOBEPXHOCTHBIX BOJ 3aK/JIIOYAaeTCs B MpOBe-
JeHHH CJelYIOLHX MepONpHATHIL:

1) orpaxienne Kapbepa OT MNOBEPXHOCTHBIX BOJ, CTeKamOUIHX
¢ BogocOOpHOH TJONLALH,

2) ocyenue mons Kapbepa;

3) OTBOA peK C TeppPHTOPHH Kaphbepa.

OrpaxjaeHne Kapbepa OT NOBEPXHOCTHBE X BOJI,
cTekamumwux ¢ BoaocOopHOH maomanau. Jas orsoxa
IIOBEPXHOCTHBIX BOJ|, CTEKAIOIIHX K Kapbepy ¢ 60Jiee BO3BBLIIEHHLIX
MecT BOAOCOGOPHOH mMJONIafH B NEPHOA BECEHHETO CHEroTasiHHA H
nocJsie JMBHell, MPOBOASATCS HaropHule KaHaBel. CeueHne mocjepHHX
paccyuTHIBAETCS MO MAKCHMAaJbHOMY NPHTOKY H HOMYCTHMOH CKO-
POCTH TeueHHS BOJABI B HHX. MakCHMaJbHBI NPHTOK BOABI B Ha-
TOPHYIO KaHaBy Ha0JI0/aeTcsi B MEPHO/ BECEHHEro CHerotafHusi (OT
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TaJbX BOJ) HJM NPH CTOKe JMBHeBHIX BoA. llpu oTcyrerBum dak-
THUECKHX JaHHBIX MAaKCHMaJjbHble PacXOJbl BBIYHCJIAIOTCA MO ¢op-
myae . JI. CokonoBcKOro H BeJOMCTBEHHHIM HOPMaM.

Haropuble Kanasel NPOEKTHPYIOT C TaKHM pacyeToM, 4TOGHLI OHH
Oorpaxiaji uyacTh HJH BCe T0Jie Kaphepa OT MOBEPXHOCTHHIX BOJ
B TeueHHe BCEero nepHojia HX 3KCNJyaTalHH.

Tpacca naropHoii KaHaBbl J0JIKHA TPOXOJAHTH TMOJA YIJIOM K TO-
PH3OHTANAM TOBEPXHOCTH, UTOOB ObII eCTEeCTBEHHBIH YKJIOH aHa
KaHaBbl, ofecneynBalouiii GBICTPHIT OTBOJ NMOBEPXHOCTHHIX BOJ 3a
npejensl Kapbepa. Ilpu 3ToM YKJIOH JAo/KeH OBITH TAKHM, YTOGHI
He TPOMCXOJHJIO pPa3MbiBa KaHABH M He 3aHJHBaJjoch Obl ee JIHO.

Ocymenne mnoass kKapbepa. Ilpu Haauuun Ha Teppu-
TOPHH KapbepHOTO ToJisi 3a00J0YeHHBIX Y4aCcTKOB, 00T U HeGOJIb-
IIHX 03€p MNMPOH3BOAHTCHA OCYIIEHHE IMOBEPXHOCTH, 2aK/l0yalolleecs
B YCTPOHCTBE Ha IIOHHKEHHBIX Y4YacTKax OCYIUHTEJIbHOH KaHaBhl
HJM CHCTeMbl KaHaB, OTBOASAILINX NOBEPXHOCTHEIE BOAKI 3a Tpejelihl
nosis Kapbepa.

Ecan peka mau pyueil, aBidiollnecs BOJAONPHEMHHKOM, He oec-
MEeYHBAIOT OTBOJA cGpachiBaeMbiX BOJ, NPOM3BOAAT PervupoBaHHe
nocjefHero, 3akJloualonleecsi B OYHCTKE CTaporo pycna pekd OoT
HJla, Necka, BOJAHBIX pacTeHHH, a TakXe B BLINPAMJEHHH pycJaa
Ans obecrneyeHHss MaKCcHMaldbHO OBICTPOrO CTOKa TOBEPXHOCTHRIX
BOJ M TpeJOTBpalleHHs GOJBIIAX PasIHBOB PEKH B BeCeHHHIT
nepnog. B oTaenbHHX cayuasx Gepera pekH Orpa)kjaamTcs 3eMJis-
HEIMH JaMm6aMi.

OTBOjg pex ¢ TeppHTOpPHHU Kapbepa Uacro yuact-
KH MECTOPOXKIEHHS M0JIe3HOT0 HcKonaeMmoro, nanGoJsee 6JgaronpHsT-
HbEle AJIs1 pa3pabOTKH OTKPHITEIM crnocoGoM, pacnoJaraiTes B J0JH-
HaX PeK M pPyuybeB, T. €. TaM, TIJe TPOTEKalOT MNOCTOSHHO HJIH
BpeMEHHO JelcTByoUlHe BOAOTOKH. UTOGH He OCTABJATh IENHKOB
MOJ, BOJOTOKAMH, UTO BeCbMa OCJOMKHAeT BeJeHHEe OTKPHTHX paboT
NPH 3HAYHTENbHLIX MOTEPSAX MOJEe3HOr0 HCKOMaeMOoro, 4acTo IpPOH3-
BOAAT OTBOJ PEKH HMJH PYYbfl 32 NpeNensl KapbepHOro IoJs.

Tpacca BOZOOTBOAHOTO KaHaja JoJKHA OpaTh HauaJo BHIIE
KapbepHOro MoJsi H MPOXOAHTH 332 TPAHMIEH BO3MOXHBIX OTKDPBITHIX
paspaborok B TeyeHue GumKaiimux 50 ner. IlpojonbHB YKIOH H
ceyeHHe BOJOOTBOJIHOIO KaHaja BRIGHPAIOT ¢ pacueToM, 4ToOBI BOJA
OTBOAMMOII pekH cBOOOAHO M OBICTPO TpoONycKagach MO KaHaay
6e3 yrpossl ero pa3MbiBa M 3auanBaHua. Ha psige Mecropoxaenuii
3TO JIOCTHTAETCSl COXpPaHEHHeM TpPOJOJBHOTO YKJIOHA H CeueHHs
CTaporo pycja PekH A OTBOJHOrO KaHaja. B kapcroBom paiioHe
peutble BOAH 3¢ deKTHBHEe OTBOAHTL MO TPyOaM.

§ 49. OTBOJ OTKAYHBAEMBIX BOJL H MX yueT

Tlpn ocyuwennn MeCTOPOMKAEHHH TOJE3HBIX HCKOMaeMBIX OYeHb
BaXXHO NPaBHJILHO OPraHM30BaThb OTBOJ OTKaunBaeMulX BoA. Boga,
OTKauHBaeMasi 13 CKBAX{HH, PacnoJIOXeHHBLIX Ha MOBEPXHOCTH 3€eM-
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JiH, OTBOAUTCA OOBLIYHO MO KaHaBaM, NPOKJAaJbiBAEMBIM IO Hampas-
JIGHHIO VKJIOHA MECTHOCTH B OJHMKailuyio 6anky HJIH peuky, pac-
N0JIOJKEeHHYI0 BHe ocyuiaeMoro y4actka. Pasmepnl H (opmy KaHas
ONpeaessioT PAacueTOM HCXOAS H3 KOJHUYECTBA OTKAayHBaeMOH BOJBI
H jonycTHMOR ckopocTH TeueHHs. [llupuHa KaHaBel MO AHY AOJIXKHA
ObiTp He MeHee 0,4 M, ray6una — He mMenee 0,4 M, OTKOCH KaHaB —
He menee 1:0,75, ykaon kanas — He Menee 0,002. Ecnun na mosepx-
HOCTb 3eMJIH BBIXOASIT I€CKH, BOAAa OTBOAHTCS IO BOJOHEIPOHH-
1laeMOMY JIOTKY HJIH HamnopHoMy TpyOompoBoLy, TaK Kak HOJIKHA
HCKJIOYaThCs BO3MOXKHOCTb THTAHHS TOPH30HTOB MOJA3€MHBIX BOL.

Bopaa, orkaunBaemMasi M3 BepTHKAaJIbHBIX CKBAXKHH, 3aJI0MKeHHBIX
¢ yctynma Kapbepa, H H3 TOPH30HTAJbHBIX CKBaXKHH, YCTaHOBJ/IEH-
HBIX B NecKaX KpPOBJH IIOJIE3HOTO HCKOMNaeMoro, OTBOAHMTCH IO Ka-
HaBe K BPEMEHHOiiI HAaCOCHOH YCTAaHOBKe Ha YyCTyme HJH B BHpa-
6oTaHHOM IIPOCTpaHCTBE.

Heabas jnonyckaTe CTHXHHHOrO CTOKa BOJAHI MO OTKOCam B BHI-
paGoTaHHOe NpPOCTPaHCTBO BO H30exkaHue pasMbiBa OTKOCA H
yBJaKHeHHs nopol. Boay, mocrynaiomyio B BhpaGoTaHHOE IMpoO-
CTPAHCTBO H3 KaHaB M JpeH, 3aJI0KeHHBIX B OCHOBAHHH BHYTpeH-
HHX OTBaJIOB, OTBOAAT MO KaHaBaM K IL|eHTPaJIbHOIl HJIH Y9aCTKOBOMH
NnepeJBHIKHOH HACOCHOH cTaHUWH. ATMocdepHBHle OCaaKH, BHINa-
Jalollie HeNOCPeACTBeHHO HAa TEePPHTOPHH Kapbepa, OTBOAAT H
OTKAUHBAIOT BMECTe C BojaMu Jexauero Goka. IlpomsBoamrens-
HOCTb HACOCHOH CTaHUHH [OJKHA O6GecmeunTh OTKAYKy MAaKCH-
MaJIbHOTO CyTOYHOro mpuTtoka Boiwl 3a 20 u ([IpaBuna TexHHUeCKOi
SKCIJIyaTalln 1Jisl NMpeAnpHATHH, paspabaTeBalOUIHX MeCTOpPOXKIe-
HHUSl OTKPHITHIM crniocobom, 1963 r.).

Ilentpanbnana HacocHas CTAaHIHSA Kapbepa PacroJiaraerc B Bbi-
paboTaHHOM IIPOCTPAHCTBE BHE YYacTKa BHYTPEHHHX OTBAJIOB, MO
BO3MOMHOCTH B HaubOoO/ee MNOHHIKEHHOH WaCTH NOYBHL MOJIE3HOTO
HckonmaeMmoro. OT LeHTpaJbHOM HACOCHOH CTaHIHK BOJAA M3 Kaphepa
no Tpy6onpoBoAy nojaercs Ha HepaOouuii 6OPT BHE yuacTKa BHYT-
PeHHHX OTBaJOB Ha paccTosHHe He MeHee 150—200 M or BepxHei
6poBkr 6OpTa NpH HaJAHYHH CJa6ONPOHHIAEMBIX MOKPOBHBIX OT-
noxennii ¥ He MeHee 300—400 M npu ux orcyrcTBHH. [lanee no
OTKPHITOH KaHaBe BoJla cOpaceiBaeTcsi B 6aJKy HJIH Peuky.

Ha ueHTpanbHOH H mNepeiBHIKHBIX HACOCHBIX . YCTAHOBKAaX B
Kapoepe H B JIPeHaXKHO{l IIaxTe AOJIKeH BECTHChH CHCTEMATHUECKHH
y4eT KOJIHUeCcTBa OTKauyHBaeMO# BOAB (MPHTOKA BOAB B Kapbep HJIH
LIAXTY) H IPOJOJIKHTENTLHOCTH paboThl HACOCOB.

CyMMapHbIit TPHTOK HJIH NPHTOK Ha OTAENLHOM YYacTKe Kapbepa
MOXKHO ONpejesIHTh N0 NPOH3BOAHTENBHOCTH H MPOAOJIKHTETbHOCTH
paboTH HACOCOB, MOJL3YACH YPABHEHHEM:

Q 1= Q1T1-+ QI.TI+ S LW +QBTJ'I (llﬁ)

T ’
rae Qi, Qg .., Q,— NIPOH3BOAHTEJBHOCTh KAMIAOTO H3 HACOCOB
L2 .., n vy Ty, Ty .., Ty — NPOJOIIKHTENBHOCTL PAGOTH KaXK-
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Zoro U3 Hacocos 3a Bpems T, u; T —BpeMsi, B TeyeHHe KOTOPOro
BeJHCh HabGmogeHns 3a pabotoii HacocoB (06GLIMHO GepeTcs HmieCTH-
yacoBas cMeHa), 4.

Jas TounOCTH onpeeeHHs] HeoGX0AUMO, YTOOL! NMPOH3BOAHTE b-
HOCTh HACOCOB, 3aBHCALLAA OT pexKuMma HX paGoThl, GpaJjack He mo
TAcMOpTy, @ yCTaHaBJHBajach Kaxable 1—3 MecAla myTeM Hemno-
CPEJCTBEHHHIX Ha0/I01eHHH, HANPHMED NMPH MOMOLLH BOJOCJHBA.

qd e f —i
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| 7 ' I s d
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Puc. 54. Tpeyroasumit (@) u TpamenesaandbHEf (6) BOMOCJAHBHL

# — manop BoAw; b — WHDPHHA BOJOCJHBA [10BEPXY; B — WHpHHA KaHaBsl, | — AepeBAHHLIA
WHT; 2 — XKeJesHan paMma

KosnuecTBO OTKauHBaeMoii BOJABI 4acTO H3MepseTcs MNpH Io-
MoIH BojgocauBa. J[Ins onpegeneHHs CYMMapHOTO KOJIHYECTBA
OTKauyHBaeMOH BOJLl M3 Kapbepa HJH JAPEHaXKHOH INaXThl BOJOCIHB
YCTAaHABJHBAIOT HA 3€MHO{i MOBEPXHOCTH B KaHaBe BOu3H cbpoca
B Hee OTKaYHBAaeMOi BO/JBl H3 HamopHoro TpyGonposoja.

BojocnuBbl HSrOTOBJSAIOT H3 JIHCTOBOTO XKeJse3a, NPHBHHYHBAIOT
K JlepeBIHHOMY ILIHTY H YCTaHaBJHBAIOT B BOJOOT/JIHBHOH KaHaBe
Tak, 4To0bl ypOBeHb BOJE B KaHaBe 3a BOLOC/IHBOM CTOSI HHXKe
mopora BOJOC/IHBA.

[TpuMeHAIOT TPeyroyibHBI, TpameneHaaibHblil HJIH MPIMOYTOJb-
HBIH BOJOCJHBBLI.

Tpeyroabublit BogocauB (puc. 54, a) ynoGen A H3IMepeHHH
pacxona Boas Menee 0,5 m3/c. Pacxoa BojociuBa ¢ yriioM BeIpe3a
B 90° onpeneasior no Gopmy.e:

Q=14H*VH, (117)

rae H — BbicoTa Hanopa HajJ BepuIHHOl yriia Bbipesa, usMepsemas
no pefike Ha paccrosHuu 0,8—1,0 M BHIIe BoJOCAHBA, M.

Tpaneuennansuuiii BogocaHB (pHe. 54, 6) ymoGeH aasi 3amepa
pacxojaa Boaw Ao 1 Mm3/c. Pacxon TpaneueHaasbHOr0 BOXOCTHBA
B TOHKOH CTeHKe MpH HakjJoHe GOKOBBIX CTEHOK JKeJe3HOH paMbl
1:0(25 uau yrae 75°30" u npu b=3H pasen:

Q = 1,86bH VH, (118)

rae b— wupuHa nopora, m; H — BecOTa Hamopa, H3MepseMmas Ha
paccTostHiH 1—2 M OT BOJOCJHBA, M.
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IIpsiMoyroabHblii BOAOCAUB ¢ UIHPHHOMA nopora a0 1 M u BepTH-
KanabHLIMH GOKOBBIMH CTEHKAMH INPH Halope Haj TNOpPOroM BOJIO-
caiBa a0 0,30 M cayxur Aas 3amepa pacxogos mo 300 afc. )

~ Has  3amepa  OTKauHBaeMOir
B Sesos o e we s o o/  pBOoAM, CTeKalolled 10 KaHaBe ¢
420 OTAEMbHBIX y4aCTKOB Kapbepa Hian
JpEeHaKHOil IAXThl, TAe MO0 XOAYy
pabor Heyao6HO CTaBHTb  TOCTO-
SIHHBIH BOJAOCJIHB, [MO0JIb3YIOTCA Te-
PEHOCHOH  BOJAOCJAHBHONH  paMKOil
(puc. 55), M3rOTOBJEHHOH H3 JH-
CTOBOTO Keje3a TojumpHOH 1,5—
2 MM. [asg npHAaHAS  FKECTKO-
CTH K KpasAM PaMKH IPHKPEeNJeHbl
JKejlesHple TOJOCKH. Boib BepTHKaJbHBIX pefep HaHeceHHl Jee-
HHA B MHJJIHMETpax.

Puc. 55. TlepenocHas BOJAOCJHB-
Hasi pamKa

TnaBa 11

THAPOTEOJIOTHYECKHE H HH)XEHEPHO-TEOJIOTHYECKHE
HCCJIEJOBAHHS OJil NIPOEKTHPOBAHHSA
TOPHBIX NMPEATNIPHATHA

§ 50, HaaHaueHHe rHApPOre0NOTHYECKHX H HHXKEHEPHO-Te0JOrHYeCKHX
HCCJeN0BAHUH

Hsyuenue ruaporeojornueckux M HHIKEHEPHO-TEOJOTHYeCKHX yCa0-
BHH MeCTOPOXKIEeHHI MOMe3HbLIX HCKONaeMBIX, NMPOBOJAHMOE B IIPO-
1ecce reo/IOTOpasBejOYHEIX paboT, HMeeT lefblo MOJyYeHHe HCXOI-
HBIX JAaHHHIX [JI5i TIPOEKTHPOBAHHA, CTPOHTENbCTBA M IKCIyaTalHH
miaxrT M kapbepoB. TpeGopauusi ['ocypapcTBeHHOH KOMHCCHH 1O
3amacaM K THAPOTeoJorHYeckoil H3yYeHHOCTH MecTOpPOXKAEHHH INO-
JIe3HbIX HCKONaeMBIX B oblnem Bule chOpMyaHpoBaHbl B OQHIHAIb-
HEIX HMHCTPYKUMAX 10 TpPHMEHEHHI0 KJacCH(HKAUHH 3anacoB
TBEPABIX TIOJE3HHIX MCKONaeMBX H OoJsiee TOJAPOGHO H3JIOMKEHBI
HEeKOTOPHIMH MHHHCTepcTBaMH H MHcTHTYTamMu. Tak, BHUMH Guinn
paspaborann H ony6amkoBauwsl B 1970 r. «TpeGoraHHA K THApO-
reoJIOrHYecKHM HCCJeJ0BaHHAM HAa MECTOPOXKAEHHAX, OCBAHBAEMBIX
OTKPBITHIM CIIOCOGOM>.

B pesyabTarte KOMIJIEKCHBIX THAPOTeOJOrHYeCKHX H HHXKEHepHO-
Te0JIOTHYECKHX HCCJAeN0BAaHMHA JOJIKHE OLITh H3YueHH BCe BOJO-
HOCHEI® T'OPH30HTHI, PACNOJIOXKEHHHIE BHIIE M HHMKE M0JEe3HOIo
HCKOMAeMOro, BHISICHEHbI CTeneHb OOBOAHEHHOCTH MECTOPOMKIEeHMH,
BeJIHYHHA 0XKULAaeMOro NPHTOKA BOJAbI B IIAXTY HJH Kapbep H ee
XHMHYECKHHl cOCTaB, YCTOHYHBOCTH IOPOJ B MOA3EMHLIX TOPHHIX
BbhipaGoTKax H Goprax Kapbepa (0cO6eHHO NOJ BJAHSHHEM (HIBT-
pylomefics BOZBI), HCTOYHHKH TNHTLEBOT0 M TEXHHYECKOr0 BOIO-
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«CHAGKEHHS TOPHOTO TPEANPHATHA W HHMKEHEPHO-reoJOrHYecKHe
VCJOBHA CTPOHTENLCTBA Ha moBepxuoctu [15, 24].

O6bem # creneHb AETAJbHOCTH HCCAeJOBAHHI ONpefensioTcs
cramneii MPOEKTHPOBAHHS H CJOMKHOCTHIO THADOTEOJOTHYECKHX M
HHKeHePHO-reoslornueckux ycaosuit. Ilpn oTHOCHTENBHO TPOCTBIX
YCJAOBHAX HX H3yYeHHe NPH JeTajbHOH pasBelke MOXKeT OrpaHu-
YHBATLCH TJIOLIAJABLIO 3ajeraHus I[0Je3HOro HCKONaemMoro, a mNpH
CJIOXKHBIX — J0JIKHO OXBATHIBATb TaKKe 30HY BJHAHHA CTPOHTEJb-
HOTrO BOJIONOHHIKEHHS.

Caenyer yBSi3bIBATH NPOBOJAHMEIE HCC/AEI0BAHHS ¢ TNpeABApH-
TeJIbHO HaMeyaeMoii cxeMoit oTpabOTKH M OCYIUEHHST MeCTOpOXK-
HenHsi, uYTOOH H3GeKaTh JOMOJHHTENbHBIX THADOTeOJOTHYECKHX H
HHKEHEePHO-Te0JIOTHUECKHX HCCJIeJOBaHHH B MNepPHOJ pa3paboTKH
TI0JIE3HOTO0 HCKONAeMOoro,

B KpynHblX rOpPHONPOMBILLIEHHBIX padOHax I'MAPOreoJorHyecKie
HaOJII0/leHHs 3a pesy/ibTaTaMH BOJOIOHHKEHHs Iesecoo6pasHo npo-
J0/1KaTh B JIpollecce 3KCIyaTallMH [IAXT WIH KapbepoB C TeM,
4yTOOLl HCMOJIB30BATH MX B KauecTBe aHAJIOrOB MPH TPOEKTHPOBA-
HHH HOBBIX TOPHBIX TNpPEANPHATHH B aHAJOTHYHBIX YCJIOBHAX.

§ 51. CocraB u xapakrep Hcc/leJ0BaHHH
Ha Pas3JHYHBIX CTAAUAX Pa3Be/IKH MeCTOPOXKACHHH

Hayyenne ruaporeosorHyeckHx H HHIKEHEPHO-TEOJOTHIECKHX YCJIO-
BHH pailoHa WJIH yuacTKa MeCTOPOXKJIEeHHS MOJe3HLIX HCKOMaeMBIX
NPOBOJAHTCH, KaK MNPaBHJO, B TPH CTaJHH — INOHCKOBYIO, IpeliBa-
pHTeJbHOH M JertanbHoi pasBeaku. OcyulectBasiercss mnepexojl OT
H3ydeHHs OGJbLIel TepPHTOPHH C MeHblUell JeTaJbHOCTBIO K H3Y-
YEHHIO OTAeJIbHBIX YYaCTKOB C 6oabiei JeTaJIbHOCTLIO.

Kanofi cragnn pasBeJKH COOTBETCTBYIOT CBOM 06beM M Xapak-
Tep pabor.

Ha craagun nouckoB mpejcTaBjieHHE O THAPOreOJOrHUECKHX H
HHKEHEPHO-Te0JIOTHYECKHX YCJAOBHSIX MECTOPOKAECHHS MOIKHO [10-
JIYYHTh TJIaBHBIM 006pa3oM NyTeM H3y4YeHHS HMelouiuxcd B (oHaax
OTYETOB H OnyﬁJ'IHKOBaHHbIX pa601‘ 1o reoJioruH, rHApPOreoJioTHH,
ruaporpad iy, KAHMAaTy, YCJOBHSIM 3a/ieTaHHs, PACHPOCTPAHEHHS H
BOLOOOH/IBHOCTH BOJOHOCHBIX TOPH30HTOB, (H3HKO-MEXaHHUECKHM
H BOJHBIM CBOHiCTBAM BOJOBMENLAOUIUX # BOJAOYNOPHBIX TOPOI.
[TpoBoauTecs MapwpyTHas HJAH IVIOULAJHAS CbeMKa H KOMILIEKC
THAPOreoJOTHUeCKHX HabJ10JeHHil npu GypeHHH pa3Bel0YHBIX CKBa-
JKHH, n3ydaetcss oOBOJHEHHOCTb PacloJOKeHHBIX BOJHM3N KapbepoB
H IIaxT.

B npouecce npeaBapHTeNbHOl PasBeiKH YCTaHABJHBAETCSl CTe-
neHs 0OBOJIHEHHOCTH OT/E/bHBIX YYACTKOB MecTopomaeHns (nogei
KapbepoB W 1IaXT), KOJHYECTBO BOJOHOCHBIX FOPH3OHTOB, riyGHHa
3ajeranns, MOUIHOCTb, BeJIHYHHA HATOpa, XHMHIIECKHﬁ coCTaB BOIBI
H nojpobHee M3yUaeTcs OCHOBHOH TOPH30HT, 0OBOAHSAIOUIHA TOJE3-
Hoe wuckonmaemoe. HM3ayuaiorcsa JaurTosornyeckuii cocrtaB, (H3HKO-
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MexaHHYeCKHe, BOJHbIe CBOHCTBA, BOAONPOHHI@EMOCTh MOPOJ KPOB-
JIH, TIOYBbBl H CaMOTO MOJIE3HOrO HCKONaeMoro. YcTaHaB/HBaeTCH
CBfI3b OCHOBHOIO BOJOHOCHOrO TOPH30HTA € COCEAHHMH TOPH30H-
TAMH M BOJAMH NOBEPXHOCTHBIX BOJAOTOKOB H BojaoeMoB. Cosjpaercs
HJIM pacliHpfiercs ceThb CKBaHH H BOJOMEpHBIX MOCTOB Ha peKax
H BOJOeMaXx, BeAyTcs HaOJIOJeHHs 3a PeXHMOM INOA3EMHHX H
NOBEPXHOCTHHIX BoJ. OLeHHBAIOTCS BO3MOXHbBIE NPHTOKH B Kaphephl
M LIaXThl, H3MeHeHHs (H3HKO-MeXaHHYeCKHX CBOJHCTB IOPOA TIpH|
yBJAaXHeHHH, OOOCHOBHIBaeTCSd HeOOXOZHMMOCTb H CXeMa HX OcCy-
UIeHUs A5l obecrnedeHHss yCTONUHBOCTH OTKOCOB Kapbhepa H ApYrux
ropHbIX BhipaboTOK. Bee 3TH aauHble MOMKHB OHITh MOJYYEHH
nyteMm OypeHusi pasBeJOYHLIX CKBaXXHH H OIBITHEIX OTKaudexk H3
HHX, KOMIJIeKca JaGopaTopHLIX onpefeseHnii npo6 nopox, otobpan-
HEIX H3 CKBaXHH, H MaTepHa/JIOB IO 3KCIJyaTalHH KapbepoB =
HIaXT, HAXOAAILIHXCHA NPHMEPHO B AHAJOTHUYHHIX YCJIOBHAX C pas-
BEJILIBAEMBLIM Y4aCTKOM.

Ha craguu peranbHoii pasBeikH InyTeM OypeHHSI THApPOren-
JIOTHYECKHX CKBaXKHH H OTKAaueK YTOUHSIOTCA YCJOBHA OGBOAHEHHA
OT/IeNIBHBIX TI0JIeli HJIH YYacTKOB NOJs Kapbepa M 1axThl, JloJKHBI
OBITh TNOJIYy4eHB HCXOZHBle JaHHBEIE [IJ51 pacuera OKHIAeMbIX BOJO-
NPHTOKOB H IIPOEKTHPOBAHHA OCYIUHTEJAbHBIX MCpOI‘IpHHTHﬁ, A1
pacieTa OTBOJa MaKCHMaJbHBIX NPHTOKOB BOJbl B Kapbep 3a cyer
JIUBHEBBIX o0cajgkoB. OLEeHHBAIOTCA BO3MOXKHHIE HCTOYHHKH BOJO-
cHaGxenus. OcoGoe BHHMaHHe YyJeJsieTCs ONpeleNeHHI0 NyTeM
ONMBITHEIX KYCTOBEIX OTKaueK AKTHBHOCTH THAPAaBJHUECKOH CBA3H
BOJOHOCHBIX TFOPH30HTOB MeXAy co60ii H ¢ NOBEPXHOCTHBIMH BOJO-
TOKAMH H BOJ0EMaMH, a4 TaKXKe AETalbHOMY H3yUYeHHIO (H3HKO-
MexXaHHYeCKHX H BOJHBIX CBOHCTB MOpOZA, HeoOXOAMMBIX AJIf pac-
YeTOB NPOYHOCTH H YCTOHYHBOCTH NPOEKTHPYEMHIX COODYIKeHHH Ha
MOBEPXHOCTH, YTOUHEHHS PacyeTOB YCTOHYHBOCTH OOPTOB Kaphepos
H OTKOCOB OTBajioB. I'lyOGuHa pa3BeJOUHBIX CKBaXKHH MOJXKHa I0-
3BOJINTH H3YyUHTL BOJOHOCHBIE CJIOH Jiexauero 6oKa, HemocpeiacT-
BEHHO TNOACTHJAIOLIHE MOJe3HOe HCKONmaeMoe HJH OTAEJeHHBle OT
Hero BOJOYIOPOM, MOIUIHOCTh KOTOPOTO HeBeJHKa H He MOXKeT
NMpeJoTBPaTHTh NPOPHB BOJAL B Kapbep HJIH MCKIIOMHTb BJIHSIHHE
TaHHOTO BOJOHOCHOTO TOPH30HTA Ha YCTOHYHBOCTL GOPTOB Kapbepa.
Jlannble neTasbHOH pa3BeAKH JOJIKHE 06eCcrnedHTh MPOEKTHPOBa-
HHE 3KOHOMHYHHIX JADEHaXKHHIX CHCTEM B COUETAHHH C BeJeHHEM
TOPHBIX pabor.

Hepenko caeayer B CJHOMXKHBIX THADPOTEOJOTHYECKHX YCJIOBHSIX
MeHbIlle TPOBOAHTL ONBITHHIX KYCTOBHIX OTKa4YeK NpPH OeTaJbHOMH
pasBejke, a Aad onpefeneHus kosdduuuenta duabTpauuy, nebura
CKBaXKHH H pajaHyca HX BJIHSAHHS TPOBOJHTL ONBITHO-NPOH3BO/CT-
BEHHOEe BOJIONOHHKEHHE H BeCTH Hab/0NeHHs NPH CTPOHTENLCTBE M
IKCIIyaTallHd Kapbepa.

Jnsi cocTaB/ieHHs NMPOEKTa Pa3pe3HOil H BLe3AHOM Tparuiefi M
CTBOJIOB IIaXT MPOBOAHTCH KOHTPOJbHOe GypeHHe MO OCH TpaHIIei
H KOHTPOJIbHO-CTBOJIOBOe OypeHHe MIJI YTOYHEHHS XHMHYECKOTO
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cocTaBa TOA3EMHBIX BOJ, IJyOHHBI 3aJeraHdss H MOUIHOCTH BOJAO-
HOCHBIX TOPH30HTOB C ONpeJe/leHHeM OTKauyKaMH THAPOreoJioriye-
CKHX TapaMeTpoB, HeoOXoJUMBIX [JIf NOCJAeAYIOLIHX pPacueros:
OJKHAaeMbiX BOJONPHTOKOB B TPaHUIEH HJIH CTBOJ INAXTH H3 mepe-
CeKaeMbiX BOJOHOCHBIX TOPH30HTOB H Ppa3pabOTKH MepONpHATHII mo
6opole ¢ 3THMH TPHTOKAaMH.

§ 52. Buppl M coflepKaHue rHAPOreoJOrHyecKux
H HHMKEHEePHO-reoJornueckux pador

| K ocHoBHBIM BHJAAM TIHJPOreoJOrHyecKHX H HHZKEHEpHO-TeoJorHue-
CKHX paboT OTHOCATCHA: KOMIJIeKCHAs THApPOTreoJiorHYecKas H HH-
JKeHepHO-Teo/IOTHYeCKas CbhbeMKa, THAPOreo/orHuecKHe HabIIo1eHHs
n orbop npo6 mopoa Ans JabopaTOPHBEIX HCCAENOBAHHH IPH pas-
BegouHoM Oypenns, OypeHHe THAPOTEOJOTHYECKHX CKBAaXKHH ¢ OT-
GopoMm mnpo6 BOAb, cralHOHapHble HAOMIOJEHHSI 3a DPEXHMOM
MOA3EMHBIX 1 IOBEPXHOCTHBIX BOJ, OMLITHO-(MOHIALTPALHOHHEE HC-
cJe0BaHHsA, ONBITHL HA CXaTHe TMOpoJ, H3YyuYeHHe XHMHYECKOro
cocTaBa NOJA3EMHBEIX BOJ, (H3MKO-MEeXaHHYECKHX H BOJHEIX CBOWHCTB
TOPHBIX IIOPO/.

Bce ykasamnble BHAB pabOT BHIMOJHSAIOTCS TPH TNpeABapHTE/b-
HOH W JeTanbHONl pa3sBedke HAa MECTOPOXKIEHHSAX Pa3HOH CcTeneHw
CJIOKHOCTH, HO 00BbEM H COAep:KaHHe HX YBEJHUHUBAIOTCH C AeTalb-
HOCTBIO PA3Be/IKH H CJOXKHOCTHIO YCJIOBHH.

Huzxe npuBoanTcst cofepxaHHe HcCAeJOBaHHil NPH JeTalbHOM
pasBeike Ha MECTOPOXKIAEHHAX, HAXOAAIMINXCA B CJOXKHEIX H OUYEHbL
CJOKHLIX THIPOTEOJOTHYECKHX YCJOBHAX H NPHYPOUYEHHHIX K Tmec-
YaHO-IVIHHHCTOMY KOMMjexkcy mnopoi. Ha MecTopomkaeHusx, mpu-
VPOUEHHBIX K CKaJbHOMY KOMIJIeKcY mopoi, o6beM paboT MeHblle.

KomnaekcHnasa cbeMKa ocyumecrsiserci B Mmacmrabax
1:500—1: 10000 u 3aknwouaercs B NPOBEJEHHH CETH MaplupyTOB,
IPH KOTOPHIX Ha Tomorpaduueckyio (a Jyuile Ha reoJIOTHYECKYIO)
KapTy HaHOCATCA HCTOYHHKH, KOJIOAUB, GYypOBHE CKBAaXKHHH, 60-
JI0Ta, BOAOEMBI H BOJAOTOKH, NA€TCSI MX OIHCAHHE C ONpeJeJeHHeM
Aebuta W KauecTBa BOJAH. XapaKTepH3YIOTCS JHTOJOTHYECKHH CO-
CTaB, TPELIHHOBATOCTh MOPOJ, reomopdoJioriyeckne 0co6eHHOCTH
H3yuaeMoii miomany, (pH3HKO-reoJorHdecKie NpoOIECcCH M SBJICHHS.

[To peayapTaTaM CHEMKH COCTaBJSIOTCS KaPTH H paspesH, Xa-
pPakTepH3yIollie THAPOreoJOTHYECKHe H HHIKEeHepHO-reoJIOTHYecKHe
VCIOBHA 3aCHATOH TEPPHTOPHH, PasjlensieMoi Ha KapTax Ha paHoOHH
H TNOAPAHOHEL

ITpn 6ypenuu pasBelOYHHX CKBAaXHH BeAYTCH
rHporeoJoruyeckHe HaGAIOLeHHS 3a YyYpPOBHEM
BOJH B CKBaXHHaX H NOTJOULEHHEM IPOMBBOU-
HOH XMHAKOCTH, TNO3BOJAIOIUIHE ONpeiensaiTh IMOTJOLA0LIYIO
cnoco6HOCTh TOPHHIX MOPOIL.

Bypenne ruaporeo/OrHYeCKHX CKBaXKHH BeleTcss ¢ H3oJsLHed
BOJOHOCHHIX FOPDH30HTOB nyTeM Tamnonaxa. HaGuioaenus 3a ypos-
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HeM BOJAbl B 3THX CKBaxHHaX H 0T0Op npold BOABI HCMOJL3YIOTCH
JUISl yCTAHOBJAEHHS MOULHOCTH BOAOHOCHOTO CJIOsl, BeJHYHHBI THIPO-
CTATHYECKOTO HAmopa, XHMHYECKOTO COCTaBa BOJABl H MOCTPOEHHS
THApOreoJorHYecknx kapt. BojoHocHble TOPH3OHTH, BCTpeyeHHble
CKBaKHHOH, ompoOyroTcss NMPOOHBIMH OTKaukKaMM, [0 pe3yJbTaTaM
KOTOPBIX BBIUHCASIOTCH KO3(dHuHeHTs (QUABTPALHH BOAOCOAEpKaA-
LHX TOPOL.

3axaaablBalOT OJAHMHOYHBIE TPIJPOreoJOrHYeckHe CKBaXHHB B
KOJIHUECTBE He MeHee OZHOI Ha
Kaxase 1—2 xm?
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MpOAOJIKAKTCA B MEPHOIL 3KC-

Puc. 56. I'paduk koneGaumii yposHeil
BO/OHOCHHIX TOPH3OHTOB, pPeKH H ar-
Moc(epHBIX 0CaIKOB:
I—YPOBEHB HajxyroabHoro BOIAOHOCHOTO ro-

niayaTtanuHd MeCTOPOXKIAeHHS.
3aMepsl YpPOBHA BOAB B

CKBayKHHAX BEAYTCS OT 3aHH-

BEJJTHPOBAHHOTO Bepxa martpyo-

PH30HTA; 2— ypoBeHb MOAYIOJBHOrO BOLOHOC-
HOPO TOPH30OHTa; 3 — YPOBeHb BOAKI B PeKe;
4 — mecAuHbie aTMocdepHble OCaAKH

Ka, a B pekax M BojoeMax Ha
THIPOMEeTPHYeCKHX mocTax  OT
HyJiS BOJOMEpPHEIX peek |—
2 pasa B gmekaay. Ilo cesoHam roga H3yuaercsi H3MeHEHHE XHMH-
YeCKOro coctaBa moAas3eMHbIX Bod. CKBaxKHHBI CTalMOHAPHOIl CeTH
HabmoaeHnit o6opyayloTes GUABTPAME ¢ MPOYHO 3aKPBIBAIOUIHMUCS
KpHIIKaMH BO H30exKaHHe 3aCOpeHHs.

[To naHHBIM peXHMHBIX HaOMIOAEHHH CTPOATCS rpadHKH, IO
KOTOPBIM MOZKHO YCTAHOBHTL BJHAHHE BBIMagarouiux aTMDCd)eplIbI.‘Z
OCaIKOB Ha YPOBHH BOJAOHOCHBLIX TOPH30HTOB, THAPaBJHYECKYIO
CBA3b X Mex]y coboil I ¢ MOBEPXHOCTHLIMH BOLAMH.

Ha puc. 56 npusenen rpaduk koseGauuii ypoBHeil BoAb Hai-
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YIOJBHOTO, MOAYTOJbHOrO H BOJOHOCHHX FOPH30OHTOB H KOJIHYECTBA
BbINAaJaloUIHX OCAJKOB, OTPaXKAaIOUHA 3HAYHTENbHOE BJAHAHHE Ocal-
KOB Ha TOBBILIEHHE HAaJAYTOJbHBIX TPYHTOBBIX BOJ M MeHblIee — Ha
YPOBEHb MOAYTOJLHOrO BOJOHOCHOrO rOPH30HTA. .
OnbTHO-QHABTPAUHOHHHE HecCcaeAOBaHHA [as

IO!'I[JOﬁOBaHHﬂ BOJAOHOCHBIX TOPH30OHTOB TNPOBOAATCHA KPaTKOBPEMECH-

HBle OTKAYKH H3 OJAHHOUHBIX CKBaXKHH B npouecce Oypenus (mpo6-
Hble OTKauKH), a Ajs 6ojiee TOYHOrO OmpefesieHHs BOJONPOHHIae-
MOCTH TOPOJ — OTKAuK{ JAJHTENLHOr0 XapakTepa (ONHITHHEE OT-
KAaukH) W3 OAMHOYHBIX CKBAXKMH HJH KyCTa CKBAKHH.

OnbiTHBE OTKAYKH NPOBOAATCA B Hanbosee XapakTeDHEIX Me-

' ¢Tax, BHIOpaHHBIX B pe3yJbTaTe NpeaBapHTEJLHOTO H3YYEHHS Teo-

JIOPHUECKOr0 CTPOEHHS paiioHa, YCJOBHI 3ajeraHus BOJOHOCHOTO
rOPH30HTA, HamMpaBJeHHA NMoToKa H T. 1. [IpH pa3Beake MecTOpOK-
JeHHi ONBITHBIE OTKAUYKH 1le/1ec006pa3Ho OCYLIECTBJATh B MECTax C
MaKCHMaJbHOH ¥ cpefnell 00BOJHEHHOCTbIO H Ha ydacTKax ¢ HEBHI-
JepXKaHHBIM Te0JIOTHYECKHM CTPOEHHEM.

OnbITHBIT KYyCT COCTOHT H3 LEHTPaJbHON CKBAaXKHHH, H3 KOTOPOii
BeJeTcs OTKaykKa BOJK, H H3 HabiofaTesNbHBIX, PaCHOJOXKEHHHIX
N0 OJHOMY HIH JABYM JyuaM. UeMm cJoKHee I'HIPOreoJorHuecKye
yenoBuA H ueMm Gojiee JeTaNbHYIO XapaKTePHCTHKY BOLOTpPOHHIIae-
MOCTH NOPOJA HANO MOJY4YHTb, TeM GOJblle 3aK/JIa/biBaeTcs CKBaXKHH
no 06abwiemy uHeay Jydefi. Hamie KyeT COCTOHT M3 LEHTPaJbHOH H
JBYX-Tpex Habq10laTeJbHBIX CKBAaXKHH, 3aJl0KEHHHIX II0 OJHOMY
Jyuy, KeJaTeJbHO NMEepPNeHAHKYJASPHOMY JABHMKEHHIO MOJA3EMHBLIX BOJ.
Paccrosinng MeX1y LeHTpPalabHOil ¥ Ha6JI0AaTeNbHEIMH CKBaXKH-
HamMH OepyTrcss OGOJBIIHMH B XOPOIIO BOAONPOHHIIAEMBIX MOpOAax
i YBEJHUHBAIOTCS € yAaJeHHeM IOCJeAHHX OT LEeHTPaJbHO.

ITepen orkauxoli ckBaxuHB obopyayiorcs ¢uabrpamu. B uen-
TpanbHOIi cKBaXuHe nuamerpoM 150—250 MM ycraHaBaHBaerTcs
¢uabTp auamerpom 100—150 MM, B HaGuomaTeNbHBEIX CKBarXKHHAX
auamerpom 75—100 mm — dunaptp amamerpom 50—75 mm. Tum
GbuabTpa CKBaXKHH ONBITHHIX KYCTOB BbiGHpaeTcsi ¢ y4eTOM JHTO-
JOTHYECKOr0 COCTaBa BOAOCOAEPIKAIIHX MOPOA H TMPOLOAMKHTENb-
HOCTH paGoTHl CKBaXKHHB. B rajJeuHHKax M HeyCTOHYHBLIX TpelLH-
HOBATHIX NMOPOJAax NMpHMeHSWOTcA QUALTPH B BHAE NepdOpHPOBAH-
HOIT MeTasHYeckKoil TPyOBl € KPYTJBIMH HJIH LIEJTEeBHIMH OTBEP-
CTHSAMH nuamerpoM HAH MmuHpHHOH 10—20 MM co CKBaXKHOCTHIO
20—45%. CxeaiHOCTs — OTHOLIEHHE TLIOLIAAH OTBEPCTHIl K GOKO-
BOii NMOBEPXHOCTH (HJIBTPA B NPOIEHTAX.

[Ipn oTKauke N3 BOJOHOCHBIX IIECKOB NPHMEHSIOTCA CETYATHE
(UABTPL, B KOTOPHIX paGouass 4acTb COCTOHT H3 mepdopHpOBaHHOI
TpyOBl I ¢ KPYIJIBIMH OTBEPCTHAMH AHaMeTpoM 5—10 MM uawm mede-
poiMi wHpuHoit 10—20 u gaunoit 100—200 MM, npososousoii 06-
MoTkH 2 u cetkn 3 (puc. 57). OO6MOTKa MenHO# NPOBOJOKOI
AuaMerpoM 2—3 MM TPOM3BOAHTCH /Il TOro, yroOH ceTKa He
npuierana k tpy6e maotHo u oGecneynBana 6ul GOJBIIYIO TPONYCK-
Hyio cnoco6HoCTh uabTpa. CeTka noaGHpaeTcs ¢ pacueToM, 4TOOH
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40—609, mecyaHoit MOPOAHL MPOXOJAHJIO Yepe3 ee oTBepcTHs. B mes-
KO3ePHHCTHIX TJHHHCTHIX NecKax AJd yBeJHYEHHS 3aXBaTHOH cmo-
cOGHOCTH BOKpPYr (uAbLTPa YyCTPaHBaeTcsa NecyaHO-rpaBesIHCTast
obcninka TosmmuHON 40—60 MM. Jlnamerp sepen obchinku Gepercs
Gosblile cpenHero AHaMeTpa BOAOHOCHOTO mecka B 4—6 pas.
Pabouass wacth (uAbTpa A0AXKHA OHTbL He
menee 3—5 M. [Ipobnas OTKayka BeJeTcss TPH
OJHOH-ABYX CTYNeHAX MOHHXKEHHA TNPOJ0JIKH-
TeNbHOCTEI0 1—2 cMeHbl Kaxzaasd. OnbiTHas or-
Kauka IPOBOJAHMTCH NMPH ABYX-TPEX CTYNEHsX IO-
HHXKEHHsI MPOAOJMKHTeJbHOCThI0O 1—3 cyT (3—
9 cMeH), M3 HHX OKOJIO 8 4 JOJIKHE Ha0JI01aTh-
¢l TOCTOSIHHBIE NeGHT H MNOHHXEHHA B LEHT-
paabHOi W HabaoparenpHOH ckBa)kuHax. OT-
Kayka ¢ OGOablieil npoaoJaKHTEJbHOCTBIO MpO-
BOJAHTCS [J OLEHKH Ne6HTa CKBaXKHHLI, TIPO-
GypeHHOii B neafix BojocHaGxenus (1o 15—
45 cyT) npH HesicHOH BOJOOOHJIBHOCTH ompobye-
MOTO BOJIOHOCHOTO TOPH30HTA.
Benuunna mnoHuKeHHs1 OepeTcs: MHHHMAaJb-
Has 1 M B Gomee (mo 0,15 H): maxkcumanbHas
3 M u 6osee (mo 0,45 H), rme H — molHOCTE
: 6Ge3HAMOPHOTO BOAOHOCHOTO CJOS HJH CTOJ6 BO-
Puc. 57. Ceruary APl HAMOPHOTO BOJOHOCHOTO CJIOS.
- Ing oTKauky B 3aBHCHMOCTH OT TIJIYOHHH
3aJleraHnsl ypoBHA BOAB H Je6HTAa CKBaXKHHHI
NPHMEHAIOTCS LEHTPoGeXKHble Hacochl, 3PAHDTH, apTe3HaHCKHEe
TypOuHHEle Hacocs (ATH) u mnorpyxusie motopHacoc (31IB).

Bo Bpems orkauku uepes xaxabie 30—60 muH 3amepsioT AeGHT
OTKAauHBaeMOH BOJBI M YPOBHS BOJLI 0 BCceM CKBaxKuHaMm. Bhiumc-
Jaenne kosdpduuHenta GuALTPAUMH MO JAHHLIM OTKAYKH OCYLIECT-
Biasgerca mno Gopmyaam (53)—(60). ns mnoayueHHs HaLeMHHBIX
3HaueHHi K03((HIHEHTOB (PUILTPALUHUH OCHOBHBIX BOAOHOCHHIX TO-
PH30HTOB, OOBOIHAMIOUIHX MJACT MOJE3HOr0 HCKOMaemoro, B Ipeje-
Jax KaxJoro pasBejblBaeMOro ydYacTKa He MeHBIIe 4eM H3 Tpex
THAPOTe0JIOTHYECKHX CKBAMKHH NPOBOAST OJHHOYHBIE MJH KYCTOBLIE
ONBITHEIE OTKAuKH.

ITpu neranpHOM pasBefke KPYNHBIX MECTOPOIKAEHHH ONBITHBIMII
OTKaYKaMH OMpefleNsloT Takke KO3()(OHUHEHT NMbe30NPOBOLHOCTH B
apTe3HaHCKHX BoJax H KO3®OHIHEHT YPOBHENPOBOAHOCTH B TPYH-
TOBBIX BOJAaX, KOTOpble HeOOXOAMMBI [Jsi DacueToB pacxojaa H
pajauyca BJHAHHS BOJOOT/JHBA HJH BOJOMOHHKAIOUINX CKBaMKHH
NpH [POEKTHPOBAHHM OCYLIEHHS Kapbepa HJH IIaXThl HA pasHble
nepHoas skcnayatauuu (uepes 1 rox, 5, 10, 20 ner). Koaddu-
IHEHTH Nbe30NPOBOAHOCTH M YPOBHEMPOBOJHOCTH XapaKTePH3VIOT
CKODOCTh MNepeflayd H3MeHeHHs [aBJeHHf B BOJOHOCHOM TfjiacTe
MO/ BAHSIHHEM OTKauku BoAnl [2, 20, 24].

FMapoxuMHYecKoe H3y4YeHHe TNOA3EeMHBX BOJX
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3akJiouaeTcs B orGope npo6 BOABI H3 CKBAXHH HAa XHMHYECKHH
4HaJH3 C TOocjaeAylolleil OLEHKOH ee KayeCTBA KaK NHThEBOMH
(FTOCT 2874—73) uan TexHHYecKoil (Mo BeJIOMCTBEHHBIM HOpMam),
a TakXKe U ONpeAeJeHHs arpecCHBHOCTH BOJAB MO OTHOLIEHHIO
K Getony u xenesy (CHull 11—28—73).

O copmepKaHHH TOJIEBBIX HCCJIEJOBAaHHH TIPYHTOB CKa3aHO B
§ 27.

B komnaexc aaboparoprelx uccaedosanui Hapsay ¢ H3yYeHHEM
rpaHyJIOMETPHUYECKOro cocTaBa H KodddHIHenTa PHILTPALHH BOLO-
COlepIKallHX TNOPOJ BKJIIOYAETCA H3YYeHHe (DH3HKO-TEXHHYECKHX
CBOMCTB MJacTa MOJIE3HOr0 HCKOMaeMoro, NMOpOoJ KPOBJH H IOYBH
(yraa ecTecTBEHHOrO OTKOCA IecKa, BJAMKHOCTH, IVIACTHYHOCTH, Tpe-
HHS H CLEIJIEHHS IVIHHHCTHIX NOpoA). XHMHYECKHii COCTaB IIOA-
3eMHBIX H NOBEPXHOCTHBIX BOJ H3y4yaeTcd MJf OLEHKH HX arpec-
CHBHOCTH 1O OTHOLIEHHIO K GETOHHHIM COOPYXKEHHSM H MeTasJlH-
qecKoMy 00GOpPyZOBaHHIO Ha IIAaXTax H Kapbepax H JJd BBICHEHHA
B3aHMOCBA3H OTAEJbHLEIX BOJAOHOCHEIX TOPH3OHTOB MeXIy coboll H
MOA3eMHEIX BOJ C NMOBEPXHOCTHBIMH.

JInsi y4acTKOB OTKPHITHIX paGoT Ha OCHOBe H3yueHHs (u3HKO-
MeXaHHYeCKHX CBOMCTB mMOpox pelraercss Bompoc 06 yCTOHYHBOCTH
OTKOCOB, JpeHaxa IIOA3eMHbIX BOX H PeryJHpOBaHHs MOBEPXHOCT-
Horo cToka. IIpm npoekTHpoBanuH pa3palOTKH Kapbepa MeTOIOM
rHAPOMEeXaHH3alUHH JaeTcsl NoJHAas XapaKTepHCTHKa rpaHyJoMeT-
PHYECKOTO C€OCTaBa H IOPHCTOCTH BCeX pPa3HOBHIHOCTEH MOPOX
KDOBJIH TIOJIE3HOTO HCKOMAaeMoro.

OTuer 0 HZeTanbHOH pas3BeJKe COCTOHT H3 TEKCTO-
BOfl yacTH M rpaduyecKHX MaTepHasJoB. B TekCTOBOJ 4acTH OcBe-
ILAK0TCSl THAPOre0JIOTHUECKHE YCJAOBHSI MECTOPOIKACHHS M HHIMKe-
HepHO-Ie0JIOTHYECKHe YCJIOBHS CTPOMTENLCTBA IIAXTHI MM Kapbepa,
PaCCYHTHIBAETCS YCTOHYHBOE IOJIOXKeHHe GOPTOB Kaphepa, ompeje-
JIIOTCS OXKHAAeMble TNPHTOKH B TOPHHE BHIPAaGOTKH, HaeTcsi cxeMa
H NPOH3BOJHTCA pacyeT OCYIIHTENbHHX cHCTeM. IIpHBOAHTCSA KOJH-
YeCTBEHHAs M KavyeCTBEHHAH XapaKTepPHCTHKA NMOA3EMHEIX BOA Kak
HCTOYHHKOB BOZOCHaGJKeHHs, a TaKiKe YYacTKOB HX Boxo3abopa.

I'paduueckne maTepua/bl, NpHJaraeMble K OTYETY, COCTOAT H3
TeoJIOTHYECKHX H THAPOre0JIOTHYECKHX KapT, THAPOTeoJIOTHYECKHX
PaspesoB, KOJOHOK 6YPOBHIX CKBaXKHH, rpadukoB KomeGaHHs ypPOB-
Hf TNOA3eMHHIX BOJ, JIHCTOB OTKaueK, PHCYHKOB H (oTtorpadmii.
‘OcHOBHOII THAPOTEOJIOTHIECKOH KapToil sABJASETCSs KapTa BOAOHOC-
HOCTH, Ha KOTODYIO HAHOCAT HCTOYHHKH, KOJIOALHLI, CKBAaXKHHbI, PEKI,
03epa H NPYAbl, YKasbiBalOT NJOLLaAb PAacHpPOCTPaHEHHA BOJOHOC-
HBIX FOPDH30HTOB, BO3P4acT M COCTaB MOPOA, B KOTOPHIX 3aJjeraiwor
nojaseMHble Boabl. CocTaBaslOTCH TakKe KapThl THAPOH30OTHIC IPYH-
TOBHIX BOJ, T'HAPOH30NbLE3 HANOPHLIX BOA (OCHOBHLIX TFOPH3OHTOB,
06BOJHAIOUIHX TJIACT MOJIE3HOTO HCKONaeMoro), OCHOBHBIX BOJOHOC-
HbIX TOPH3OHTOB B H3OJHHHSIX MOLIHOCTH, HamopoB BOJAOHOCHBIX
TOPH30HTOB H Ap. Jasi oueHKH OGBOJAHEHHOCTH TOPHBIX BHPabOTOK
CO CTOPOHBI HHXKeJeXallHX NOA3EMHBIX BOJA COCTaBJAIOT KapTy
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HAaTlOPOB OCHOBHOTO BOJOHOCHOTO TOPH30HTA Haj MOMOLIBOH mJaacTa
TIOJIE3HOTO HCKOMAeMOro, Ha KOTOPYI0O HAHOCHT H30JHHHH KPOBJIR
BO/I0HOCHOTO TOPH30HTAa H THAPOH30Mbe3H (pHc. 58),

= e ol Ak

Puc. 58. Kapra ruapoH3OrHNC, runcOMETPHH KPOBJH H H30HANOPOB MOAYrOJdb-
HOrO BOJOHOCHOTO FOPH30HTA:

1 — rHAPOH3ONbE3H NOAYrOJALHOTO BOJOHOCHOTO TOPH3OHTa Yepes 1 M; 2 — M30JHHHH KPOBJAM
BOROHOCHBIX NECKOB 4epe3 5 M; J — H30JAHHHH Hanopa NOAYTOAbHOrO BOAOHOCHOTC rOpPH3OHTa
yepea & M; 4 — MeTPOBEI KOHTYD YTOALHOH 3anexu

Kpome yKa3aHHBIX THAPOreOJIOTHUECKHX KapT, OTPamalomuX
VCJIOBHA 3aJjleraHds NOJ3eMHBIX BOJ, ¥KeJaTeJbHO COCTAaBHTL IPOT-
HO3HYI0 KapTy, AaloUIyl0 OLEHKY eCTeCTBEHHBLIX 3aMacOB MOJA3EMHBLIX
BOJ pailoHa W yyacTKa PyaAHoro moJs. 3Ta KapTa IOMOXKeT ycTa-
HOBHTb CTeneHb OOBOJHEHHOCTH MECTOPOKAEHHS, YCJIOBHS ero
BCKPBITHS, 3KCIVIyaTallHH M BHIIBHTb HCTOYHHK BOJNOCHAOKeHHs
6yAayuiero TOPHOTO TPEATPHSATHS.

Xapakrtep 3ajferaHHs BOJOHOCHEIX TODPH30HTOB H300paxkaercs
He TOJbKO B IJIaHe, HO M Ha THAPOTEOJOTHYECKHX paspe3ax, T0-
CTPOEHHEe KOTOPHIX OCYIeCTBAseTcs caeaylonuM o6pazom (puc. 59).
Ha rtonorpaduuecknii npoduiab, cocTaBNeHHbI M0 JHHHH CKBAXKHH,
HAHOCAT BCE Pa3BelloYHble CKBAaXKHHBI ¢ YKa3aHHEM OKOJI0O HHX TPOil-
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JEHHBIX IOpOX, I‘J'IyﬁliHbl nosiBJICHHA BOJABI H YCTAHOBHBIIErocH
YPOBHA. 3aTteM NJaBHBIMH JHHHAMH COeAHHAIOT OJHHAKOBLIE 10
. BO3pacTy H JIHTOJOTHYECKOMY COCTaBY MmoOpojabl H OTMETKH YCTa-
I-..HOBHBU.IEI‘OCH VYPOBHsA BOIBI KaxA0ro BOOJOHOCHOIO TOPH3OHTA.

§ 53. HaanaueHue ¥ COCTAB rHAPOre0JOrHYeCKHX
H HHXKEHEePHO-Te0JOrHUeCKHX HCCael0BaAHUA
B Mpolecce CTPOUTENbCTBA H 9KCMIYATALHH
Kapbepos

B nNeEpHoL CTPOHTEAbCTBA TOPHBIX ]'IPEJIHPHHTHﬁ H TIpPH 3KCnayarta-
THH MECTOPO}KILEHHH B 00653aHHOCTD PYAHHYHOIO TrHApOreoJora
BXOAAT Hab/I0JeHHS 38 MOA3EMHBIMH H TNOBEPXHOCTHBIMH BOJAaMH,

7 s £~ [Lfe B2 B2

Purc. 59. [maporeosiorsuecknii paspes:

4 — pacTuTenbHbIft cnoil; 2 — cyrinHOK; 3 — riiHHa 4YeTBepTHYHaH; 4 — NECOK; 5 — NecoK raH-

HHCTHI; 6 — nmecok YrAHCTHIY; 7 — raMAa yraucran; 8 — yroab Oypwiil; 9 — KaOnHH BTOPHUYHBIM;

10 — kaQauH nepsHYHBI; [/l — cTaTHYecKHH{ YpoOBeHb HaJAyroiLHOrO BOAOHOCHOrO TOPH3OHTA;
12 — nbesoMeTpHYECKHI ypoBeHb NOAYrOJbIIOro BOACHOCHOrO TOPHIOHTA

3a paboToil ApeHaXHBIX CHCTEM H HHIKEHEPHO-TeOJIOTHUCCKHMH fB-
JIEHHAMH Ha MeCcTOpOXKJeHHH, obecnednBaiolllHe MoJydeHHe HeoO-
XOAMMBIX cBejeHHli AJA (Ge30NMacHOTO BeJeHHA TOPHHIX paboT, a
Takxke c6op n 0606uIeHHe MaTepHAJIOB, NOAYYaeMbiX MPH BCKPBITHH
H paspaboTke MecTOPOXKeHHS, AJS YTOYHEHHS NMPOrHO3a BOJAONPH-
TOKOB, OLEHKH yCTOWYHMBOCTH OOPTOB Kapbepa, yJavulleHus paGoThl
YCTaHOBKH BOJONOHHIKECHHS, BOAOOTAHBA M BOAOCHaGKeHns [9,
15 19T

BoificHAETCS BAHSIHHe Ha CHHIKCHHE MPOYHOCTH TecyaHo-TJIH-
HHCTBIX IOPOJA, cjaramouiux 6Gopra H OTKOCH B Kapbepe, THAPO-
CTATHYECKOrO B3BEIUHBAHHA NOPOJ, HAXOAALIMXCHA HHXKe YPOBHA
BOLBl B Kapbepe, H THAPOJAMHAMHMYECKOro AdBJEHHS IPH BbICAYN-
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BAHHH TOA3EMHBIX BOJA HA €ro OTKOCaX M HaMeyaloTca HeoOXOAH-
Mble 3allUTHbIE ApeHaxHble MeponpusaTus [24].

ITo cneuuanbHo 0GOPYLOBAHHONH CTANHOHADHOH CeTH CKBaMXKHH,
penepoB, BOAOCAHBOB MNpPOBOAATCA HaOMI0JEHHA 32 MNOHHIKEHHEM
VPOBHEll H H3MEHEHHeM XHMHUECKOTO cOCTaBd IIOA3eMHBEIX BOJ
OCHOBHBIX BOJIOHOCHBIX TOPH30OHTOB Ha TI0Jie LIAXTHl HJH Kapbepa,
3a yCTOHYHBOCTBIO GOPTOB Kapbepa, 3a PacXoioM BOJOOTIHBHBIX I
BOJIOMOHHKAOIUIHX VCTAHOBOK H 32 PeXMMOM TOBEPXHOCTHBIX BOJL.
B otaeabnbix cayuadx B jgabopatopuu usyuawrcs (QH3HKO-Mexa-
HHUYEeCKHe H BOJHBIE CBONCTBA MJAacTa MOJe3HOr0 HCKOMaeMmoro, ero
KPOBJIH ¥ TOYBBl H IPOBOJSITCA ONHITHBIe OTKAUKH M3 pa3BelOYHHIX
H 3KCIJIyaTalHOHHBIX CKBaKHH.

Ha o6BoaneHHHX O60pTax Kapbepa eKeMecsyHO OTMeuaercs
BHICOTA 30HBI BBICAYHBAHHA M PAacXoj NOJA3eMHHIX BOA Mo (POHTY
BHICAYHBANHA, YCTAHABJIMBAIOTCA Pa3Mephl OMJLIBUINX OTJIOMKEHHIL.
I'naporeosiornueckass Kapra Kapbepa eeKBapTaJdbHO TONOJHSAETCH
JaHHBIMH O BBICAUHBAHHM BOJABI HAa OTKOCAaX, O XapaKTepe OIJIbI-
BaHH#, PAacCHOJOMKEHHH JAPeHaXKHOHl CHCTEMBl, €e IPOH3BOAHTE/b-
HOCTH M JPYTHMH CBeIEHHSIMH.

I'naporeosioryueckie W HHKCHEPHO-TEOJOTHUECKHE AaHHBIE, MO-
JyuaeMbie IPH NPOXOjKe CTBOJIOB, MEPBHIX BOJAOMOHHIKAIONIMX CKBa-
XKHH M TepBOOYEepeNHBIX TOPHBIX BHIPAGOTOK HJH NPH NPOBELEHHH
paspesHoii TpaHLIeH Kapbepa, OUeHb LEHHB H MO3BOJSIOT BHECTH
HEOOXOAHMEE KOPPEKTHBH B MPOEKT.

CucremaTHyeckasi THAPOreoJIOTHYECKasi ChbeMKa TOPHBIX Bhipa-
6oTok ¢ ¢uKcauHell MeCT MOCTYIJIEHHA BOJAH B TOpHble BHPaGOTKH
H ee KOJHYeCcTBa, a TaKkKe THAPOreosornyeckoe oG6CayKHBaHHE
JAPEeHAXKHLIX CKBayXHH H Ha0M0lleHHA 3a TOBeJEHHEM TOPHBIX MO-
PO/ B NEPHOJ IKCTIyaTalHH 0643aTe/IbHbl H NO3BOJIAIOT PYAHHUHBIM
THAPOreoJIOraM COCTaBJfATh N0 XOAY Pa3paboTKH MeCTOPOKIAEHHS
KPaTKOCPOUYHble TIHAPOTe0JOTHYeCKHE H HHIKEeHEPHO-Te0JOrHIecKHe
NPOrHO3bI H NPOBOJHTH MEPONPHATHA Mo 6opbbe ¢ TOA3EMHBIMH
BOJAMH.
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Veaxncaemoit Tosapuuy!

HU3IATEJABCTBO «HEIPA»
IF'OTOBUT K IIEHATH
HOBBIE KHHUTH

KyIOPSAUIOB I1. K., KY3bMHH B. H. Teomerpuzauns u yuer 3a-
NacoB MeCTOPOMIEHHIT TBEPAbIX NOJIE3HbIX HCKOmaemblx. — M.:—20 i,

un—B mep.: 1 p. 40 k.

Hanoxensl TeopHs M NpakTHYeCKHE MeTOABl TeOMeTpPH3alMH, MOJ-
cueTa M ydyeTa 3aNacoB MeCTOPOXKAeHHH TBepPALIX MOJE3HHIX HCKOMAEMBIX,
PAalUHOHAJNBHOIO HCNOJbL30BAHUA H OXpaHHl HEIp.

PaceMoTpenbl METOML TeoJoro-MapKiieiiiepckux usmepennii. Onnca-
Hbl TEOpHSi H METOJAHKA reOMeTPH3allHH CTPYKTYPHBIX H KadeCTBEHHHIX
ocoGeHHocTell  MecTOpPOMKAEHHIl, TPHBeJeHb MpaKTHYECKHe MPHMEpHL.
Hanoxensl OCHOBHEIE TeOpeTHUYECKHE NOJIOXKEeHMs H MEeTOJHKa nojcuera
H ydera 3anacoB MoJe3HbX Hckonaembulx. OcBelieHbl BOMpochl  paluo-
HAJILHOFO MCMOJIb30BAHHS H OXPAHBI HEApP, KOHTPOJA 32 MOJHOTOH H3BJe-
YeHNs, NOTEPSIMH 1 pa3yboKHBAHKHEM NOJEe3HLIX HCKOTAaeMbIX NpH Aobbie,

Ias reonoroB m MapkuweiaepoB. Moxer OGHTB HCmonb30BaHa CTY-
JIeHTaMH Teo0JI0ropasBe/0uyHON M MapKulefilepcKoli cheuualbHOCTeH Treo-
JNOTOPa3BelOYHLIX M TOPHBLIX BY30B H (GaKyJbTeTOB.

KYJIbUULIKHUH JI. Y., YChbAPOB O, I'. ®u3HKO-XHMHUECKHE OCHO-
Bbl (DOPMHPOBAHHs CBOWCTB TJAHWHHMCTBIX mopoid. — 15 ., na. — 80 K.

TlpuBenensl pe3ysbTaThl 3KCNEPHMEHTAJAbHOTO M TEOPETHYECKOro
HeemefoBaHHA (OPMHPOBAKHA [POYHOCTHHIX CBOHCTB INIHHHCTBIX ITOPOJ
B Mpollecce HX PasBUTHSA — OT COCTOSHHA CYCNEH3Wil [0 ymnpyro-mia-
CTHYECKOTO TBep/oro Teja. Bhnepeue paccMOTpeHsl Ha MHKPOYPOBHE
BONpockl 0GpasoBaHHs M PeoJOrHYECKHE CBOMCTBA KOATYJANHOHHBIX
TIHHHCTHIX CTPYKTYp. Pa3BuThl mnpejcTaBleHHs O TPHPOJE C/ABHIOBOH
NPOMHOCTH TJIHH, MX JJIHTe]bHOH NPOYHOCTH H noasydect. [pensoxen
MeTOJi MPOTHO3a NPOYHOCTHHIX CBOHCTB MOPOJA MOA COODYIKEHHAMH TpH
H3MEeHEeHHH THIPOXHMHUYECKOID PeXKHUMa. ‘

Jlns HHKeHepoB-reoJoros, rpyHTOBEAOB, NMOYBOBEJOB, THAPOreoJio-
TOB H CIEIHAJHCTOB, H3YYaIOUIHX NPOYHOCTE H AedopMauHOHHOE NOBe-
JleHHe TVIHHHCTHIX TOpO.




MMAIIKMH E. M. HHXeHepHO-TEONOTHYECKHE HCCAEAOBAHUA TPH
CTPOHTENLCTBE TYHHeAeH. — 10 ., wi.—55 K, 4000 3K3.

TpuBefiensl pe3yabTaTH HCCAEJOBAHHIl, TPOBeJEHHHEIX 4BTOPOM B
nocaennue 15 ner B paiionax Cpenweit Aswn, Kpnima, KaBkasza u
Hanenero Bocroka. PaceMoTpeHB! C/I0MKHBIE T€OCHCTEMEl TMOPOA C ompe-
JIEeNA0IKEME  HX CBOWCTBA CTPYKTYPHBIMH CBASAMH H  HHIKEHepHO-
reoOrHYeCKHe 0COGEHHOCTH MacCHBOB TOPHBIX MOPOA FOPHOCK/I4AdaThiX
obaacreli; oXapakTepHsopaHa poJib TEKTOHHYeCKOHR CTPYKTYPH B (hopMH-
POBAHHH HHMKEHEPHO-TeOJIOTHYECKHX  VCJAOBHIl — BIAHAHME TPEIMHHOK
TeKTOHHKH, pa3phIBHBIX HapylleHHi, ckaanuaTeix gedopmauwuii, o6BOA-
HEHHOCTb TOPHBIX TOPOA, PEryJHPYIOUlHe KDPHTEPHH YCTONYHBOCTH.
Onucansl GopMBl HAPYIEHAT YCTOHYHBOCTH rOPHLIX MOPOX [PH COOpY-
WEeHHH TyHHesell, VCAOBHA o0pa3oBaHHs BHBAMOB, J[aHEl PeKOMEHAALHH
[0 NPOrHO3UPOBAHHIO 'YCTOMYHBOCTH M MPEIYNPEIKIEHHIO BLIBAJIOE.

s reosoros, paGoTaiomux B 00JacTH HHIKEHEPHO-TEOJOTHUECKHX
HCCIeOBARKUIl NPH CTPOHTE/LCTBE THAPOTEXHHYECKHX H TPaHCMNOPTHBHIX
TYHHETEH.

TIOHOMAPEB B. B. PeHTreHOCTPYKTYPHbIE METOJBI HCCAELOBAHUS
B WHXKeHepHo# reojoruu. — 15 u., mir. — 80 k.

PaccmoTpeHs! peHTreHOCTPYKTYPHEI aHAH3 MOJHKPHCTA/IOB, anma-
paTypa, HCMoJdb3yeMas AJS HCCHAe[0BAHHA MOPOJ, @ TakMKe MpHMeHeHHe
MaTeMaTHYeCKHX MeTonoB # DBM nna o6paboTKH PeHTreHOBCKHX JaH-
HEIX. AHANH3HpyeTcHd BJHSHHE MHKDPOTEKCTYpH Ha JAedopManHoHHOE
MOBE[EHHE MOPOji, HiMeHEHHe MHKPOTEKCTYPH NOL JefCTBHeM pasiiHy-
HbIX hakTopoB. [TokasaHE! MepCMeKTHBBE HCMOJB30BAHHA PEHTreHOB-
CKHX METOLOB B HHIKEHEPHO-TeOJOTHUYECKHX HCCNeXOBAHHAX, N7 H3yde-
HHH JHHAMHKH NPOMEp3aHHS TPYHTOB H T. 1.

Ias reosoroB, WHIKEHEPOB-TeOJOrOB H  APYTHX CHEUHAIHCTOB,
H3YHalOMHX NPHPOAY MPOYHOCTH TOPOJA H MeXaHuaMul (GopPMHpOBAHHA
“X CBOHCTB.

Hurepecyrowjue Bac kuuzu Bol smoxere npuobpecTé 8 MeCTHbLY
KHUNCHOLY MA2A3URAY, PACHPOCTPAHSIOWUX HAYYHO-TEXHUNECKYIO AuTepa-
TYPY uaw 3axazats wepe3 orden «Kuueza—nourods: mazasunos <Hedpas:

Ne 17— 199178, lenuurpan B. O, CpeanusinpocnexrT 61;
Ne 59 — 127412, Mocksa, Koposuuckoe mocce, 20
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