


A WM. APLIEB

MH>KEHEPHO-
'EOJIOTMYECKHWE
1 TNIPO-
'EOJJOI'MYECKHWE
NMCCJIELIOBAHNA
HJA BOIO-
CHABXEHMS
1 BOIO-
OTBEIEHHWA

&

MOCKBA «HEJIPA» 1979



YK 556.3

Apues A. H. HMH.KeHCDPHO-TeQJOTHUCCKHE H THAPOLEOJg0 THYECKHE
HCCJIeIOBAaHRA Al BopocHab.eqns H Bopooieexenus. M., Helpa,
1979. 285 c.

B xmure ocBeuwicHE BONPOCH HH)KENCPHO-1COMOTHYECKHX W THAPO-
TCOJIOTHYECKHX HCC/AeI0BAHMN JUISI IPOEKTHpPORAIMS CHCTEM BOAOCHEG-
WKeHHS, BOLOOTBENEHHS H CBA3AHHEIX C HHMH TMADOTeXHHYECKHX COO-
pyxeHuii (BOZOXPAHWIMIN, XBOCTO- H HITaMOXPaHWIHIL, NPYXOB, nofel
HILTPAUKU, OpOleHus H 1p.).

OxapagTepH30BaHEl COCTAB W KOHCTPYKTHBHBIE OCOGEHHOCTH COO-
py#eHNil B 3aBHCHMOCTH OT MCTOMHMKOB BOXOCHAOKCHHS W HC1OUHHKOB
06pazoB4HHA IPOMCTOKOR, COCTAB IIPOMCTOKOB H MX XapaKTepHCTHKA
KaK 3arpssHiTes]el HOL3eMHBIX M TIOBEPXHOCTHHIX BOJ.

Jlaner cocras, 00BeM M MeTOLHKA HHXeHepHO-Te00THYeCKHX
H THIPOTEONOrHUECKUX MCCICAOBAHMA NPHMERHTeJILHO K IPUPOAHBIM
YCIOBUSM, KOHCTPYKTHBIEIM OCOGEHHOCTAM COOPYIKEHME H XapakTtepy
WA B3aHMOfeHCTBHA C PPYUTAMH H PPYHTOBBIMH BOAAMH LIpH CTPOHTEND-
CTBC M SKCIIyaTalHn.

KpaTko nanokKeHB CIendanblsle BOIPOCH  HIDKeHep HO-IeoJorH-
YECKUX H THAPOTEOJIOTHUECKHX WCCHeNOBaHMWH. IPOTIIO3 VIIPOYHEHHS
cnabhX TPYHTOB OCHOBAHHS COOPY’KEHHH B IIPOLECCE CTPOHTENBCTBA,
YPOBEHHOTO pEXKNMa TPYIIOBHIX BOJ Hd CTPOMTEILHBIX ILIOINAAKAX,
MCTOIMKA HCCIefoBaHu L1 BRGHIBTP aLHOHHBIX BO/LO2a00POK, a TaKKe
OCHOBHBIC JIOMIOKCHUSL HHIKEHepHO-reoJOTHUECKMX HCCACHOBAHHE Ha
TEPPUTOPHAX C OCOOHIMH NPHPOAHLIME YCIOBMAMA.

KuHra paccuntana Ha cHeHHanucios, paGoTaiomux B obmacta
U3bICKAHWN H JIPOKTHPOBANNS BOJOCHAOKEHHS, BOJ0OCIBSAEHHT H
THADPOTCXHAUGCKUK coopyxenuil. Oua MoxkeT ObITb HOJMe3HOH CTYIeH-
TaM HHKeHePHO-IeoMOrHYecKOl H THAPOre0.JOrHYecKOi CHeHHanbiocTH
BY30B M TCXHHKYMOB, 8 TaKie CTPOMTEILHBIX BY30B 110 CHCHHAATLHOCTH
«Bojpocnatkenne H KaHaIH3AUM».

TaGa. 24, wn. 56, cnucox Jut., — 160 Hase.
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NPEAUCJIOBHE

Coopyxennst cucteM BojocliaxkeHnss M BOJAOOTBELEHHS OTJIH-
YawTcsT OT TPOMBINIEHHBIX H TPaXKIAHCKKAX COOPYXKEHHH TeM, 4To uX
¢dopMBl M KOHCTPYKUHMH GyAyuH OOGYCJOBJCHBEI TeXHOJOrue# aaGopa
BOJABLI, €€ TNOArOTOBKH, XpaHeHuss H TpaHCNOpTHpoBauus, cbopa,
OUMCTKH, HAKOINIEHHS, c6poca M YTHIU3aLHH NPOMBIIICHHBIX CTOY-
HBIX BOJ SIBASIOTCS KAK Obi 31eMeHTAMH 3TOH TeXHOJIOTHY, NpefoIpe-
JeJIsIs ee HanpaB/ieHue, HHTEHCHBHOCTDL IpOIlecca, HajeKHOCTh MOJY-
yeldsl KOHEUHOTO pe3yaprata. CoopyKeHHs B OOJbIIMHCTBE CBOEM
eMKOCTHBIE, BECbMAa UYBCTBHTEJLHLIE KO BCAKOIO poja H3MeHeHH M
HHXKEHEPHO-TeONOTHYeCKHX U T'HAPOTeOJOTHUCCKUX YCAOBHH MecT uX
pasMeneHu s,

OpHY M3 uMX pasmemialoTesl 00sg34aTebHO Y BOAOTOKOB M BOJO-
€MOB, a TAKXKE UaCTHUlIO WJIH IOJHOCTBI) B HX AKBATOPHSIX — MeECTax
HauBOMLIIETO TPOSBJIEHHA (AKTOPOB BO3MOMKHOFO H3MEHEHHS HH-
JKEHePHO-IeoJOTRUECKYX YCIOBHH OPU CTPOUTENLCTBE M 3IKCINIyaTa-
nHH coopyxkeuuh. [locnennne 3nech BO3BOAATCS CIEIHANLHBIMH CIIO-
cofaMH NPOU3BOACTBA CTPOUTENBLHHX pabor. Lpyrue coopyenus
3THX CHCTeM BO3BOAATCH HENOCPEJCTBEHHO 1l IOBEpPXHOCTH 3eMJH
HJIM BHIE Hee Ha NOJCHINKAax Jub0o, Hao00poT, 3araybasioTCs B 3eMITI0
H B 3TOM CJydae CO3/Ial0TCs TyTeM BbIEMOK H 00BaloBaHHS Ha OGHIHp-
HHX MJ0MAfsx.

B cucremax BojocHa0KeHHSI H BOJOOTBEHH I COOP Y2KAOTCSA KPyTi-
HHE BOAOXPAHW/INILE, XBOCTOXPAHUJMING M IITAMOXPAHWIHINA YacTO
¢ BBHICOKOHATOpHBIMH ILTOTHHAMM H JaMOaMH.

OueBHAHO, AN OBOCHOBAHHSI NMPOEKTOB CHCTEM BONOCHAOKeHus,
BOJIOOTBEACHUS U CBSI3AHHBIX C HUMH THAPOTEXIHYECKHX COOp YiKeHHH
Tpebyercss WHON TOJAXOJ K IMOCTAHOBKE HHIKEHEP HO-TEOJOrHYECKHX H
THIPOTEOJNOTHUECKUX HCCJIENOBAHHA, OTIHUYHBIE OT TPHBEIEHHOIO
B o0meTeX HHUeCKOH i HOPMATHBHONR NUTEPATYPE 10 HHMKEeHep HhIM H3bl-
CKAHH M JJIsl TIPOMBIHIJICHHOTO U TPAXkKAAHCKOIO CTPOUTENLCTBA. ITHM
onpenenuaacsy 1eo0X0AUMOCTE COCTABJEHH A ChelHannbioi padoTs No
HHKCHEDPHO-TeOJIOTHUCCKMM M THAPOTEOJOTHYECKHM HCCAEA0BaHUAM
15l TIPOEKTHPOBAHHS CHCTEM BOJOCHAGXKEHHSI H BONQOTBEJEHHS, TEM
Gosee, uTo Takoro pofa paGoT NPAKTHYECKH HeT. B Bhumegume
B 1971 r. xuure B. A. Kammpckoro, H. C. /Jlunatosa H
. M. Opaosa [74] ocBemaiorcss TiaBHHIM 0BPAa3oM BOHPOCH TOMO-
FeoZesH4ecKHX paboT H JHUIL HeKoTopble oOIHe MOJIONEHUS METo-
AVKH TPOM3BOACTBA OTHEeNbHHIX BHJIOB HHKEHEDHO-Te0JOrHYecKHX
H3KICKaHUi.

B npennaraemoii YHTaTe/N10 KHHUTE OCBEINAETCS HaHGOJMee BaXKHHI
BUJ HHXKeHEpHHX M3BLICKAHUH — HHMKEHEepHO-TeoJIoTHuecKHe U THAPO-
TeONIOTHUeCKHE HCCAENOBaHUs (MX COCTaB, OObeMBbl M METOIHKA) MpH-
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MEHUTeNBHO K NPHPOANLIM YCIOBUSM MECT DasMEIleHHs! coopyKEeHHH,
HX THIIAM H KOHCTPYKTHBHBIM OCOBEHIIOCTSIM.

llenenanpapiedtoe U ¢ HaUOOMBIIMM 3KOHOMHUECKHM M TEXHHYE-
CKHM 5(peKTOM BLINOJTHEHHE HHXKenepHO-Te0JOTHIeCKHX W [HAPOreo-
JOTHUECKUX HCCAEROBANUH BO3MOXHO JHOIL TOTA4, KOrAA HIBECTHE!
HE TOJBKO THIl NPOCKTUPYEMBIX COODYXKCHMEH, HO u dopMa HX, KOH-
CTPYKIHA, IyyOuHa 3aj0mxenns, crocod BO3BENEHHS, a TakKe 3aja-
Uy, CBsI3aHHbIE C HHXEHEPHO-TeOJOTHMUYECKMMH W THADOreojorHue-
CKHMH YCJIOBHSIMH, KOTOpbIE TIPUXOMUTCS PeIIATh IIPU HX TPOEKTUDPO-
BaHWH.

B xHure cienaHa mOubITKA AaTh OTBeTH HA BOTPOCH!, BCTAlOLHe
nepej M3LICKATENEM-TEOJOTOM: O COCTaBe, METOAMKe H oObeMe HH-
JKEHEPHO-TeQIOTHIECKHX W THAPOTe0JOrHUecKUX HCCIeI0BaHUuil AJs
NPOEKTHPOBAHUS PAa3JUUHOIO pPOJA COOPYIKEHHHi B TEX HJM HHBIX
NPHPOAHHX YCJOBHAX.

Ilpu 3TOM aBTOp HCXOMMJ FJIABHLIM 00pA30M H3 OTLITA W M3JTOXKHJI
JIMUHBIE B3rJSiAbl B OTHOLIGHUM COCTABA W 00BEMA HMHXKeHepHO-TeoJIo-
THYECKHX U FHJPOTeONOTHYeCKHX HCCJeJOBAHNI At IPOCKTHPOBAHU A
M CTPOUTENLCTBA CHCTEM BOAOCHAOKEHUH, BOJAOOTBEAEHHs! M CBSI3aH-
HBIX C HUMH THAPOTEXHHUECKHMX COOPYIKEeHHH .

ABTOp fajiex OT MBICJH, YTO WHXKEHED-TeosIoT HafileT B 3TOM KHHUTe
rOTOBHIE PCUENnTHl AJIsi ONpefesdeHs cocTana, BUAA U ofbeMa HCCIeo-
BaHuH B JIOOBIX CIy4asgx HPHPOAHLIX M TeXNIHYECKHX YCIOBHH, HO
TIOJIATAEeT, YTO OHA MOMOXKET eMy NPaBHJIbHO MBICAHTL B 3TOM HAIlpaB-
Jgernu. K sToMy HMEHHO aBTOp M CTPEMMJICS, W3Jarasi Te UJH HHbIe
pPeKOMeHJalWH IO COCTaBY, BUAY, OOBEMY ¥ OTYACTH IO METOJHKE HH-
XKeHEpHO-Te0JOTHYECKHX M THAPOreoJOTHUECKUX HCCHeNOBAHKE B 34a-
BHUCHMOCTH OT XapaxTepa TPHUPOAHHIX YCIOBHH, B KOTOpPHIX pasMe-
INAI0TCA COOPY:KEHHS, THIA M KOHCTPYKIHHU COOpy:KeHUH H TpeboBa-
HHF K MaTepHajaMm HCCJICHOBAHHH ISl UX NMPOEKTHPOBAHUA U CTPOU-
Te/bLCTBA.

[lporpamMma HanucaHusi KHury Owl1a TpocMoTpeHa M oJobpena
H. H. Kpurepom, @. M. Bouesepom, J1. C. S3sunem, H. A. [Tnor-
HUKOBbIM. BceM UM aBTOp BblpaxkaeT I1yOOKYK NpH3IHATEJALHOCTD.
Astopom ¢ OmaropapHocTeio Obuin yuTeHs! 3ameuanuss ©. M. Boue-
Bepa u B. M. Tonpabepra no obmemy copep:kanuio paborut. Mckpen-
HIOIO TpU3HATeNBHOCTh aBTop Bulpa:kaeT X. C. ApueBoil 3a u3roTos-
JIEHHE DUCYHKOB Y IOATOTOBKY PYKOMHCH K ITEYaTH.



[VIABA 1
OBILME TOJO)XEHUSA

1. 3HAYEHUE HWH)XEHEPHO-TEOJIOTHYECKHX
H THAPOTEOJOTMYMECKHX HCCAENOBAHHHA
IS0 NPOEKTUPOBAHUS

MmxenepHble H3piCKaHus BooOie M HHMKeHep HO-reOIOTHUECKUEe U
THIPOTEOJOTHUECKHME MCCAEL0BAHUS B UYACTIOCTH CaMOCTOSITENLHOTO
3HAYEHUS HE UMEKT U NPHOOpeTanT onpeleneHNbl npakTHuecKui u
HayuHbIl CMBICJ JIUILb B CBSI3M C 33Ja4aMH MTPOEKTHPOBAHUS U CTPOU-
TENBLCTBA COOpyKeHUil, DTO 0BCTOATENBCTBO, OJHAKO, HUCKOAHKO HE
yMansieT poii M 3HAUEHU S U3BICKAHUH A5 IPOEKTUPOBAHUS H CTPOU-
TeJbCTBA PA3NUUYHOTO POJA TPAKAAHCKHX, MPOMBILIEHHLIX H THAPO-
TeXHUYECKHX COOpYKEHuUI.

B ofmell MHxXeHepHO-CTPOUTEABHOR AedTeNhHOCTH HHKeHep HO-
TeoNoOTHYeCKHe H TUAPOTEOJOIHYECKUE MCC/IeJOBAHUS SIBJSIOTCS Iep-
BBIM LUAIOM, HE TOJBKO OMNPEALNsIONHM CTerneHb 060c HOBAHHOCTY BhI-
fopa MecTa pasMelleHHs TOFO HJIH WHOTO COOpYKeHus, 10 U Hakja-
JBIBAOIUM OMpeJefeHHMA OTIeYaToOK Ha Bech XOJ, AajpHeHlrel pa-
BOTHl 110 €ro NPOEKTUPOBAIINIO, CTPOUTENBCTBY U sKCIAyaTansu. [pu-
MepPOB BJMSIHHS yKa3aHHMX MCCAE0BAHUI lia IPOEKTHPOBAHHE COOPY-
KEHUH, UX KOHCTPYKUMIO, CTIOCOOB H CTOMMOCTh CTPOHTENhCTBA MHO-
KeCTBO.

Tax, npu cocTaBieHuH NMPOEKTa OCYIICHUs ATMIEpOHCKOro MOJY-
OCTPOBA TPOEKTHPOBIIMKH, MNojaras (ro MaTepHalaM HeA0CTATOUHO
nefeHanpaB eHHEBX THAPOreoJOTHUECKUX MCCAeN0BaHMU), uYTo Tep-
PUTOpHS OGBOAHSETCS TOA3EMHLIMH BOAAMH, HAMETHJH COOpYyKeHHE
TAyOOKUX ApeHaxkeld ¥ OMYCKHBIX KOJOAUCB MOJA HACOCHBIE CTAHIUH
CO CJIOKHBIM TIPOU3BOACTBOM CTPOUTEIBHBIX pabOT U BHICOKOH HX CTOM-
MocThio. Korpa peranbHblMH M3bICKAHMSMH ObUIO J0KAa3aHO, YTO
HCTOYHMKAaMH OOBOJHEHHS TEPPHUTOPUM IlePTSHBIX TNPOMEICTOB §B-
JISIIOTCSI MOBEpX1I0CTHBIE CTOUHKE u OYyPOBBEE BOABI, KOpEHHBIM OBpa-
30M H3MEHW/IHCh COCTaB M TUI NPOEKTHPYEMHIX COOpYKeHHH, yrpo-
CTHJICA cioco® U B HECKOJIBKO Da3 CHU3UAACh CTOHMOCTh CTPOUTE/b-
CTBA COOpYIKEHUH.

Ilpu rufporeonoruuecKUX uccaeoBalusix B TaTapuu U Bawkupuu
Anst unbuabTPanMOHHBIX BOJA03a00pOB cuCTeM TMOJJeprKaHUs JAaBje-
HUS B HedTAHBX TiacTaX TyTeM 3aKAUKM B HUX BOJB B MepBHI me-
puon uccaenosaruit (1946—1948 rr.) pycna Boa0OTOKOB (BOJOEMOB)
Ha yuacTkax pasmemeHnysl BoJ03ab0OpOB He M3yualiuChb ¥ NDH OUEHKE
IKCIIIyaTayHOHHKWX Je0HTOB BOA03ab0poB GbUAbLTPayHOHHOE HECoBep-
LIEHCTBO PyCeN He yuuThiBAZOCh. DTO NMPHUBENO K TOMY, 4TO (akTuye-
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CKHI 3KCIAVATalMOHHBIE Je0uUT psza Boao3alopoB oxasancs B 2—
4 pasa menbue npoextHoro (10).

Tlo WHKEHepHO-TeoNIOruYeCKHM HCCAEN0BaNuAM AAS TPOEKTHOrO
3afauHa OJHOTLO U3 THAPOY3JIOB TPYHTH OCHOBAHHSA MJOTHHH OBLIH
OIleHENHl KaK JOCTATOYHO MPOYHBIC ¢ CONPOTHBAEHHEM CABUTY 1Y =
= (),425—0,524. Ilo sTuM naHHbLM DB onpefienell NpouIb MIOTHHH,
noAcyM raHbl 06bEMBI PABOT ¥ CTPOMTEJBHAA CTOMMOCTh COOpYIKeHUs.
Tlpu uspickanugax Aas pabounx YepTeKed B OCHOBAHMH IJIOTHHBI HA
OTAENBHBIX yUacTKaX MOHMBI OblTH oOHapy>KeHbl MJbl U ApYyrHe caa-
Oble OTMOMKEHH S CTApUUHLIX hayui ¢ CONMPOTUBJACHHEM CABUTY tg P =
= 0,360, T. e. TPYHTHI, HA KOTOPBIX MAOTHHA C NPHHATHIM B HPOEKTE
npodieM okaszanach HeyCTOHYHBOI. B CBS3H ¢ 5THM NPHILIOCH yTOU-
HITb MPOEKT: YHIHPSTh OCHOBAHHE NOTHHHL, VIIOJa)KHBAThb OTKOCH H
epeCYUTHIBATL CTOHMOCTb CTPOUTENBCTBA.

Wsbickanusamy Aisl NpOEKTAa BOLOXPAHMWIMINA B DaBHHHHOH 00-
AACTH KHXEHEpHO-TeoAOTHIeCKHE YCJ0BUA CTBOpA NJAOTHHLI He Oblin
BLISIBJIEHB! B [IOJTHOH Mepe; 0TYeT 00 H3BICKANM X OB COCTARJMEH TaKIKe
HEOCTATOMHO [IeJlelanpaBledHo, 6e3 yuera BJHSIIUA TeONOTHYECKUX
yCnoBHE Ha BHIGOp METOAa NPOH3BOACTBA CTPOHTENbHEIX paboT M Ha
COOpY3KEHUS TIocjHe MX BO3BEAEHHS.

B cBa3u ¢ 3TAM NOpu CTPOUTENLCTBE THAPOY3A NPOU3ONIIH KPYII-
HEI® OMOJI3HK U 00pYIeHHs OTKOCOB KOTJOBAHOB MOJ| HACOCHYIO CTaH-
LUHIO I KaHah JOHHOTO BOJOCHYCKA, UTO NMPUBEN0 K OCTAHOBKE CTPOH-
TeNbCTBA, NMPOBEJICHUIO JOMONHUTENbHBIX H3LICKAHMH, NEpenpocKTH-
POBaHUIO CXeMBI THAPOY3Aa M OTHAJEHHIO CPOKA BBOLA COOpYKEHHS
B 3KCIUIyaTaluio.

Ilpy nHXKeHepHO-reoJOrHYECKHX HCCHEJOBAHNAX AIsl CTPOUTEID-
cTBa BOJOXpaMMiaunia B KasaxcTaHe HEJOCTAaTOYHO TIOJNHO Obliu
BHISIBJI€HBE! YCNOBHS 3anerands n GUAbTPALMOHHLIE CBOMCTBA MOPOJX
Yy44cTKa pasMelleHus TOIOBHOTO y3Ja, B Pe3YJAbTATE yero BLICT{OeH-
HOH NAOTHHOH HE YAaBAJOCh NOAHSTh YPOBEHD BOJIb! B BOAOXP AHUJIUIILE
JI0 NPOEKTHOH OTMETKH. B CBSI3W C 3THM NpPIINJIOCH NPOBOJUTH HA MIO-
THHE ROTMOJHHTE/NbHbIE H3bBICKAHUMA, NIPOEKTHPOBATh NPOTHBOPHIBLTpA-
BHOHHBIC MEpPOIpHATHA, OCYIIECTBIEHHE KOTOPHIX Ha YK€ BRICTPOEH-
HOM COODYXKEHHH OKa3aloCh 3HAUHTEJNbLHO TpyAHee u J0poikKe, qeM
ecay Obl OHM OBLIM TIPOBCJEHBI TIO OCHOBHOMY MpPOEKTY. DKOHOMUUE-
cKuil yepb 3/ech COCTOST enle U B TOM, YTO FOPHOPYAHOE NMpexnpus-
THE B TeYeHHe JIBYX JieT He MONYYad0 MOoTPedHOro KOJHIECTBA BOXBL H
paboTajio He Ha TMOAHYIO MOIIHOCTD.

[To TpanccubrpckoMy uedTenpoBoxy, NMPOTAHYBIIEMYCS Ha Thi-
cayn kuaoMmerpos ot Tyiimasnt (Bamkupus) no MpkyTtcka, BogocHat-
»keHre BopIIoro yncna HedrelepeKayeyHHX CTAHUUE DLLTO 3anmpoek-
THPOBAHO H YTBEPHKACHO U3 OTKPHITHIX HCTOUHHKOB. M3bickaHuA Ha
MOJ3EMHBIE BOZLI MO3BOARJIH OTKAa3aThCA OT OTKPBHITHIX HCTOYHHKOB,
nepefiTH Ha MOA3EMHHE BOJAB 1 C3KOHOMHTL MHUJIHOHE! pyOiedl Ha
CTPOHTEJNLCTBE BOJAONPOBOJOB.

Hepenko Bcsikoro ponma ociioKHeHHs] 1IpH CTPOHTENbCTBE COOPY-
KeHHil OBIBalOT CBS3aHBI ¢ HEROCTATOUHBIM OBBEMOM M COCTABOM HH-
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SKEHEPHO-TeoJOrHYeCKHX HCC/IeA0BAHMA, HEHYKIIOM 3KOHOMHEd HAa
n3pickanuax Hanpumep, B r Bosarorpaje na o1HOM U3 34BOJOB NpH
CTPOMTENLCTBE LeXa mpocena uacts ¢y niamentos [Ipuuuiia — ua-
JAHYME B OpCACAax IUIOWAAKH, (JOXKEHHON MIAOTHRIMH 1/duHaMl, 3d-
CHITAHHOTO OBPAara, NPONyIEHHOro NpH OYPCHUN CKBAMUHT 110 PEIkOU
cetd B pesyabtate noTpeGoBasoch MPUMEHHTh CBAM H M3MEHUTH KOli-
crpykuuio dyuanamentos (1]

[pu crpoutenscrse 3panusa LICY B MockBe cBaiublii i ¢yiga-
MeHTa Obil BRIOpAH MO pe3yanTaTaM 0y pexus JHLIb OfLHON CKBAaYKHHEI,
CIyuajiHO MOMAaBHiell Ha 3acCHNIAHHbIA KoJoAel 3jech, HaobopoT, Npu
BCKPHITHH KOT/JAOBaHA MpPULIIOCh OTKA3aThCcs OT CBAfl M pacnosarath
¢dyHunaMentbl Ha ectecTBelinom ochoBauuu [1] Takux npuvepos us
NPAKTHKH M3BICKAHWM, MPOEKTHPOBAHUS M CTPOHTENLCTBA HeMalo,
HO U TPHUBEICHHEIX JOCTAaTOYHO, UFOOH TNOJUEPKHYTL OrpOMIIOe-TeX-
HHKO-3KOHOMHYECKOE 3HAYCHHE H3IBILKANMH H CPOpMYJTHpPOBATH MY
pONEL B MPOEKTHPOBAHHH TaK HIDKeHepPHbE U3BICKAHMS, Pe3yJabTarhl
KOTOpHIX He TOMNbLKO CNyXKaT HCXOAHBIMH JaHHBIMH 75 IpPOEKTHPOBA-
HHSI, HO U SBJAAIOTCS €ro COCTABHOl YacThio, OKaskBAOT IIpsiMoe
BJIHSIHME HA KAueCTBO U CPOKH IPOEKTHPOBAHUSH, BEIOOpP CXeMbl W THMA
COOpPYIKEHHH, WX CTPOUTENbHYI0 CTOHMOCTh, paboTy BHICTPOEHHEIX
COOpPYIKEHHH, HX AOJITOBEUHOCTb H 3y (AOBUSH IKCIWIYdTAUUH

B npoexTHpOBaHHM JKe 3KCIAYaTAUUH MECTOPOMACHHH TBepIbIX
H KHJKHX MOJE3HBIX HCKONAevblX IeOJOrMHeCKHUC U THJIPOreoori-
YeCKHe H3BICKAHUS WPPalOT BeAyIYI0 POib, NOCKOJIbKY UMEHHO Teo-
JIOTOM OMpEAeNFIOTCA KAuecTBO HOME3HOT0 HCKONAEMOTO, €70 3anachl,
dopma Ten, ycnoBus 3aleranus M 3KCIUIyaTtapwd B cBH3M ¢ 3TUM
BOMPOC O 1eneco00pa3nocTi KANHTANOBAOKEINH Ha COOpYIKEHUs e
3KCONIYATAUWH MECTOPOXAEHNH LAHHBIX MOMEe3HBIX HCKONACMBEIX 1ie-
JMKOM pellaeTcsl reosiordueckoil caymbof 310, 0jHAKO, HE NMPOTHBO-
peyuT OTMEUEHHOMY BEILIE HOJOKEHHIO O MOAYMHEHHON DOJH MHKe-
HEepHBIX H3BICKAHWM, a JHUIUL IOJYePKHBAeT BAXKHOE HX 3HAYEHHe
B 00[11eM KOMIIIeKce IPOeK THO-U3BICKA IeJIbCKHX U (TP OMTENBIBIX padoT

HnxeHepHpe H3LICKAHHSA — LIWPOKHIT KOMIVIEKC €CTECTBEHIIOUCTO-
PUYECKHX M HHXKEHEpHBIX HATYpHBIX W J1aGopaTtopHBIX, SKCICPHMEH-
TANbLHBIX U TEOPETHUECKUX HCCJAeNOBAHHA HPHUPORHEIX VCaAOBHHA 0O6Db-
€KT4, HAMEUaeMOTO K HCIOJH3OBAHMIO B 1lapojHOM Xxo3xaiictBe M3ml-
CKaHMsl — TBOPUYECKMH MpOIecC HCCACLOBAHUS BCEMH U3BECTIIbIMH Me-
TOAAaMU U cnocobamu (chevMok, Oy peHust, wypdoBauust, 30HAMP OBAHUS,
OTKaYeK-HardeTanust, QU3HKO-MeXaHWYeCKUX H (U3HKO-XHMHUECKHX
UCOBITAaHUE W AP ), aHaiu3 W 06OOLIEHHe MOMYYEHHBIX pe3}J/bTaToB,
MATEMATHYECKHX PAcYeToB H IIPOLHO30B, a lle NMPOCTo TPOH3BOACTBO
OTZENbHBIX BHAOB pafoT — CHEMOUHBIX, OVPOBLIX, FOPHONPOXOAUE-
CKHX U Jp

2. KAYECTBO HH)XEHEPHO-IEOJIOTHYECKHX
H THAPOTEOJIOTHYECKUX HCCAENOBAHHH

Ilox KayecTBOM HHIKEHepHO-FeOJOTHYECKHX H THAPOI €OJ0] Huc-
CKHX HCclAeOBaHUI cjlelyeT MNOHHMATh KOAHYECTBO JOCTOBEPHOH HH-
dopMannu o npenmere HccnenoBanuil (00 HHKEHEDHO-TEONOl HUECKHX
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WM PHAPOTEOJOTHYECKHX YCJOBHSIX), [03BOJSIONIEE pPelliaTh C 3a4aH-
HOH TOYHOCTBIO 3aJau¥ NPOEKTHPOBAHHS U CTPOUTENALCTBA.

KonunuectsBo, vndopmalu o npesmere HceaenoBatuil, obperawiiiee
KaTeropuio KauecTBa, — pPasjiuiHoe AJAsl pasHulXx o0LeKTOB U CTafMil
npoekTHpoBanus. Jis JaHHOrO NMpeaMera M JauHof CTagMH HCCJACLO-
BaHuil OHO JOJIKHO OLITh HE MEHbIIE TAKOrO MHIIMMYMA, IIPH KOTOPOM
MPOeKT MOxCT OuITh gocraTouHo oGocHoBaH. B stom cMoicie ocofoe
3NaUEHHe MMeeT CTelNeHb AOCTOBEPHOCTH KamJAOro OTAENLHOTO 3Je-
MeHTa HH(OpMALHH.

MoxK110 pacrnonaraTh, HanpHMep, MO y4acTKy Miomanbio | Km?
coTHell onpeleseHHi, B 9acTHOCTH, Kosdhdunuedta GUALTPAUUH BOAO-
HOCIIOTO TJ1acta, HO TPHHSATh (OMPeNeNIUTb) ero pacuerHoe 3HaUeHHe
HE MpeJACTaBIseTcss BO3MOKHLIM, TakK KaK ONLITHBE OTKAYKH MpPO-
BeAeHbl 0e3 coOJIOACHHS TEopeTHueckH OOOCHOBAHHKRIX M MpoBepeH-
HHIX HA MpPaKTHKe [pAaBUJ, CIOCOB0B, METOROB MPOHM3BOACTBA 3TOTO
BHIA M3LICKATENbCKUX paboT (B oTHomIenuu Oypendsl CKBaMHH, HX
oBopynoBannsi GUABTPOM, KOHCTPYKIHHM (GUIBTPA, BEJHUHH H YHCAA
NOHHIKEHUH, HabMroferuii 3a OTKAuKOf, ee JOKYMEHTauuH u JAp.) H
XapakTepu3yoT le GUILTPALHOHHEIE CBONCTBA MJAcTd, a CaM 3Kc-
MepUMeHT — ONBITHYIO OTKAuKy.

Ho u npu noCTOBEpHOCTH BCeX NOJAYYEHHBIX ONMpenedeHHi Kosg-
dunuenra QUABTPAIHH MOMXKCT OKa3aThCsl HEBO3MOXKHBIM BBISIBUTD
$HALTPALHOHHYIO HEOJHOPOAHOCTh MJ/1acTa MO BEPTUKANM, eclu Bce
OTKAQUKM [IPOBEJEHB! (CYMMApHO» AJisl BCefi MOUIHOCTH rjiacra, HJIH
GUILTPALMOHHYIO HEOLHOPOAHOCTL NI1ACTA B MJAHE, €C/IU BCE OBITHRIE
OTKAuKKU COCPENOTOUYEHK JIMIIb Ha WYacTH y4acTKa.

B peitcTBUTENIbHOCTH Ke JJ15 BHISIBJCHHS Ha yKa3allHOM yyvdcTKe
GUIbLTPaUMOHHBIX CBOHCTB IIACTa B I€AOM HPH €ro OAHOPOJLHOCTH
WY He3aKOHOMepHOIl cKaukooOpa3Hoil HEOAHOPOJAHOCTH AOCTATOHIIO
uMers, Hanpumep, 10—15 paBHOMepHO pacnmpeneneHHBX MO Y4acTKy
H JOCTOBCPILIX ONpefeneHHil Koapouurenta GuiabTpannd, a And BH-
SABJIeHUST PUABLTDPANHOHHON HEOAHOPOJHOCTH MJIACTA O BEPTUKAMHU —
30HaJplbBle OTKAuKH B 3TMX 10—15 Toukax.

MoxHO pacronarath JAHHLIME ONHCAaHUsT NOPoA no 150 Toukam
HCKYCCTBEHHBIX M eCTECTBEHHbLIX OOHAXKEHWH HA KamJOM KBaApaTHOM
KHJIOMETpe H3ydyaeMoil NMOWIaJM, 4YTO TpHMepHO B 2 pasa Oosblie
HOpMBI JJIsl IeOIOTHUECKOM cheMkH Maciwrada 1 @ B000 mpu npoekTu-
poBauun coopyxenuii |—I1 wnaccos B yenosusix I xareropuy cnox-
HOCTH MIKEHEpPHO-reoNornueckux yceiaoBuil. OQHako NOCTPOHTL reo-
JOTHYECKYI0 KapTy M OTPa3UTh Ha HeH TeoIOTHYeCcKYIo CTPYKTYpY
CHUMAeMOil NIOMIARH MOKET 0Ka3aThCs HEBO3MOIKHHIM, €C/IH B Hauale
CREMKH He BBIEJNEHL! MapKUpYIomHe ropH30NThl, HeLOCTATOYHO H3Y-
UeHa TEeKTOHHKA, HEe NPOCJeXKEHbl B HAType (B II0/€) reojlorHuecKne
rpaHuuEl OTJOKEHHH B HX VBI3KE ¢ XapakTepoM pejbeda CHUMAaeMOH
TJIOIMAajH, He NpHBJIeueHbl BCIOMOraTejbHble (PAKTOPh-HHIHKATOPHI:
OKpacKa I[I04YB, COCTAB PACTHTEJBHOCTH M IP.

M3 Bcero atoro caenyer, uro BamHelHmuM ycioBHeMm ofecnedeHust
KauecTBa H3bICKaHMil ABASAETCS MPABUALHOCTh BEIOOpPA H NDHMEHEHHS

8



METOAA HCCIACAOBaHUM, o6yc/oBleHHas CYUIHOCTBIO MpeAMeTa hccie-
AOBaHUil M yCHOBUAMHA, B KOTOPBIX OHM JAOJXKIB ObITh BBINOHEHB!
[Mpu mosnuov yuete ocoGeHHOCTel MpeAMeTa HCCle0Balii U yCI0BU i
HX TIPOBEJCHY ST PA3HLIMA UCTION LM reasiMy Oy AT BLIOpaH OMH U TOT Ke
MmeTof Takum o6pasoM, MeToJl MccaeAoBaHUH, KOTODHH paccMaTpu-
BaeTcsl HaMu B JAHHOM cJaydae lIpUMEHUTEeNLHO K M3LICKAHHAM Kak
COBOKYITHOCTh § IOD SIIOYEHBBIX, CBA3aHHbX MexNy coofi jAeficTBui,
nocaefoBaTenbHO W HauGojee 1eqecoo0pa3HO HaNpaBIeHHHIX Ha
pemieHye TOH WM MHOH 3ajlaun, siBAAETCS OOBEKTHBHOH Kare-
rop uen

IMpaBunnHO BEIOpAHHBII METOJ| MccaefOBaHuil B J06OM Aene He
TOJIBKO ofecreyuBaeT MoJyyelve MONOKHTENBHOrO pe3ynhTtara, HO
U NMPUBOJMT K HeMy KpaTtuauiuMm u Hau(ojee 3KOHOMHUHBIM MyTeM
IT0 monoxelye HMeeT 0coGoC sHAUueHHe M B M3LICKAHHUSIX, TOCKOMBKY
AJIsl OTIPCAENCHHS X CTOMMOCTH, COCTAaBSIOUICH B O6IIEM MO cTpaHe
COTHY MHJIJIMOHOB pyGJiefi, HET MHOTO AOCTATOYHO OGHEKTHBHOTO KpH-
TEpHS

Mabickanus, Kak H3BECTHO, cOCTOAT u3 I10/1eBLIX, 1a60paTopHbIX
U KaMepalpHblX pa6otr Ot npousBojcTBelIHO-TeXHUUECKOTo U Hayd-
HOTO YpOBHS MCTIOAHENHST paGoT B KakKJOM H3 3THX 3BeHbeB B pDaBHOM
Mepe 3aBUCUT KayecTBO U3KICKAHUH PceinaioliiMy, OJHAKO, SBJSKTCS
nojieBhle paboThl, B pe3yahTaTe KOTOpbIX MMOJAYYalT HUCXOJHBIE MaTe-
pHaJIBl K JIAaHHBIC AJISL MX Kamep aJibHoii 06paboTKH, ananusa u obobiie-
HUs W I 1aGopaTopHuIX uccaenoBaipi 1losToMy moneBo# AOKY-
MeHTaluHH BCeX BHJIOB MOJEBLIX M3bicKaTeNbCKHX paGoT Ao/xHO yAe-
JAThesl 0coBoe BHpMAaHKe, KauccTBeHHas nojleBast JOKYMeHTalu s H3bi-
CKaHW{ JIOMXKHA 0GecreudBaThesl OpraHu3AMOHHOR CTPYKTY poil mo-
JEBHIX sKcrmepnuufi (nmapTHil) ¥ cOcTABOM CHEHUANUCTOB AJisl TEXHH-
HeCKOTO PYKOBOACTBA USHICKANMAMH, HX UCTIOJAHEHUS H TEXIINYEeCKOro
KOHTpOJI S

3 CBA3b U3LICKAHHUH C HOPOEKTHPOBAHHEM
H CTPOUTEJILCTBOM

KauectBo HH:KeHepHO-reosiorHueckux u3bicKanuil B 3HAUMTENbHOR
Mepe 3aBUCHT ellle OT 0/lH010 hakTopa — CBSA3H M3BICKAHHI ¢ Mpoek-
THpoBaHueM B pauiom ciyuae umcercst B BUAY, © OAHOHA CTOPOHBI,
HalMyue §y W3bICKATeJds 3HaHMA O HA3HAUEHHH (TEXHOJOTHUYECKUX
GYHKIUHSIX) TPOCKTUDY EMbBIX COOpYKeHHH, HX KOHCTPYKTHBHOH cXxeMme,
pasMeleHny COOpYKEHUA B rpyIITOBOi cpelie (B miialie H no 11yOuHe),
COCTaBC HEOGAOJMMBIX J@HHLIX JJI MpOexTHPOBaHHS (Bbl6opa THMA
H KOHCTPYKIMM COOpYKeHMS, MaTcpHanop I/d €ro CTpouTe/bCTBE,
crioco6a CTpOUTeNLCTBA, PACYETA MPOYHOCTH H YCTOHUHBOCTH COOPY-
KeHHs) H 0 METOAAX IPON3BOJCTBA CTPOUTEIbHbIX pabot, a Takke ob
0COGEHHOCTSIX B3@MMOAEACTBHS COOpYKeHni ¢ TpPYHTOBOK cpeaoit npH
Kcmty arauuu C Jipyro# CTOpOIIbl, MPOEKTUPOBIIUK JAOIKEH oGnanarb
O6muMH 3HAHHAMU B OOJACTH 1€OJOTHH, HIDKEHEpHOil reojorud M
THAPOrCOMOTHH, @ TAKXKe B OTIOWENHH (odepKauus H Quanueckoro
CMbic/la OCHOBHBIX [10Ka3aTeeH, KOTOPLIMH O6LIUIO KOJIHYECTBEHHO
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XapaKTepU3yIOTCs HHXKeHep HO-TeoorHUecKne U THAPOL eoNornyecKue
YCJOBHUS.

Hasuure y uawickarteneil H MPOCKTHPOBIIAKOB TaKMX 3Haduil ere
He 0311aYaeT HAJWUUA B3aUMOCBA3Y MEXKJAY M3LICKAHHUSMU W NPOEKTH-
pOBanueM; AeficTBUTeNbHAS CBA3L OCYLIECTBIACTCS JUIIL ODW peanu-
3allMH 3THX 3HAHHH B fnpolecce COBMECTHOR paBoTbl UILICKATENT I
NPOEKTHPOBIUKA — OT COCTABNEHUS TeXHMYECKOTO 3aaHHs HA H3bI-
CKaHUa H pazxpafoTKu TPOrpaMMbl HX NPOBeIeHHS IO OKOHUAHHS
NpOeKTa COOpyrKeuuti.

Clefiyer oTMeTuTh, UTO NOJONKHTEIBHOE BAHSHHE HA H3BICKAHKA
H NPOEKTHPOBAHKE HX B3aHMOCBA3H BO3MOKHO NHIIL NPH UCKAIOUeHHH
Kakoi Obl T BH GBRUIO TOAMEHSB! IPOEKTUPOBIIHKOM Teosora u Haobo-
por. Ilpu Bce Goariueli u BaKHOH POJM Teonora B NPOEKTHPOBAHUHU H
CTPOUTENLCTBE COOPYKCHHH €r0 POMb B pelleHHH BOAPOCOB BhIGOpa
THNIOB (DY HJIAMEHTOB, KOHCTPYKUMH coOpysKeHHi M croco0oB npous-
BOJACTBA CTPOMTENBHBEIX paboT KoHcyNbLTATHBHAS.

Feontor 06s13an He TOABKO M0Ka3aTh ¢ HanbonbLiel [oJHOTOH NpH-
POJHYIO MHMKEHEpHO-TeooTHUecKyI0 OOCTAHOBKY MeCTa Da3MelleHMs
NPOEKTUPYEMBIX COOPYIKERHH, HO U AATh SIPOTHO3 BO3MOXKIOTO ee H3-
MeHelHsi MPU CTPOUTENBCTBE M IKCMAYyaTauuHd coopyxenuit. Ou gon-
JKEH TaKiKe CrelHANbHO OTMETUTh /I NPOEKTHPOBILMKA U CTPOUTENST,
KaKHe HHKEHepHO-TeoJOIHYeCKHe M THAPOTCOMOrHueckue PakTophbl
SIBJICHUS, ACHCTBYIOIIHE B ecTeCTBEHHBIX YCAOBHSAX WIW MOryuye
BO3HUKHYTL TNPU CTPOUTENbCTBE H IKCHAyATAlMM  COOpYKEHHH,
HEeOOXOAMMO VUMTBIBATL [1PU  BHIOOpPC TOTO MWJI¥ HHOTO THIA
OCHOBAHUSI COOpYKEHWH, MX KOHCTPYKUuiA M crnoco6oB CTPOHTENb-
CTBA.

leostor foMXEeH COBMECTHO ¢ NPOEKTUPOBIUKOM NPHMHUMAThL yua-
CTHE B pACCMOTPEHMHM HAMEYEHHBIX NOCAeAHHM BAPHAHTOB THIOB, KOH-
CTPYKUHUE COOpYyMenuit 1 ¢noco00B HX CTPOUTEIBCTBA, HX 00OCHOBa-
HHS ¥ BeIGOpa Hanbojiee 3KOHOMUYHBIX M3 hUX. TIpn 3TOM reonor gon-
XKeH yMeTh NOKa3aTh npu HeoOXOAMMOCTH cnalele CTOPOHH NPOeKTa
1 [OMOYL NMPOEKTHPOBMIMKY HafTH Haubonce 5KOHOMHUHOE pelleHue
3anauy,

Ponk 1eonora npu paspaboTKC NpOEKTOB pasloro poja coopyxke-
HMH pasauyya: [IpH OJHUX MEHbIasg (MPOeKTH rpakAaHCKHX U Npo-
MGLILJIEHHBIX COOPYKEHHE Ha TePPHTOPUSX ¢ HOpMANbHLIMH HIHIKe-
HEp HO-T'eONOIMNECKHMH YCAOBUSIMK), TPH ApYyruX 00apwmas (mpoekTh
TUAPOTEXHUYECKHX COOPYIKennl, BOA03aB0opOB MOA3EMHBX BOL U APY-
IHX COOPYKCHHH Ha TEPPHUTOPHUAX C OCOOBIMH HIKECHEpPHG-TeONOTH-
YECKHMH YCIOBUSIMH — KapCTOM, OMON3HAMHU, MPOCAJTOUHLIMH H Y-
UHHUCTEIMH IPYHTAMH, BEUHOH Mep3noTof u Ap ).

Tax, npu NPOEKTHPOBAHHH, B YaCTHOCTH, BOL03200POB MOA3EMHBIX
BOJA, BOAOXPAHUJIUIL H BOAOXPAHUIHIIHEIX WIOTHH, AP eHAXKHHIX, TIPO-
THBOONOMN3HEBRX COOPYKEHHIT reojlor JOMKEH peKOMeHAOBATL THI H
CXeMy B0J03afopa ¥ KOHCTD YKIMIO BOAO3aXBATHEX yCTPOUCTB, CTBAP,
PACTONOKEHUSA IINOTHHE i MECT TPUMBIKAHUS K CKI0HaM JOAKHL!, Pa3-
MeIlleHHe NaBOAKOBOIO BOJOCAWBA, AOHHOIO BOAOCIycKa, MECTOMONO-
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KeHHe, rIyOHHY 3aM0XKeHH ¥ THI Apelia)ka ¥ [HpOTHBOOMON3HEBHIX
COOPYXEeHMi U Ip.

BHocsi Te WM UHBIE NPEANTOKEHHS AT HX YUeTa fpif NPOeKTUpOo-
BAHHH, TeONOr JOJKeH HOMHHTL, YTO: OKOHUATENbUbLIT BHOOP THIOB
H CXeM COOpYIKeHHH, UX KOHCTPYKIHE M MeCT pasMellleHHsT OCTAeTCs
3a MPOEKTHPOBUIMKOM; MOCJAEAHHH OCYIIeCTBAseT Bbi6op BapHaHTA HA
OCHOBE TCXHHKO-9KOHOMHYECKHX PpacyeToB, CTeleHb JOCTOBEPHOCTH
KOTOpPBIX TeM BHILUe, YeM IoJHee H AOCTOBepliee MpeACTaBIeHHAs Teo-
JIOroM HMHGpOpMAaLU .

4. TEXHUYECKUE 3AJAHHSA HA HU3bICKAHUSA
H NPOTPAMMbLI HU3bICKA HHH

TexHuyecKoe 3afaHne Ha M3LICKAHUS BBIAAETCA MMABHLIM HILKee-
pom npoexra. Ouo ABNAAETCH MNEPBLIM NPOEKTHHIM LOKYMEHTOM, fep-
BBIM LIArOM NPOEKTHPOBIHKA B paboTe Mo MPOEKTHPOBAHHIO NAHHOTO
o0bekTa. OT KauecTBa M MOJHOTH TEXHUUECKOTO 3aJaHUS Ha M3LICKA-
HHSI 3aBUCAT KAUECTBO H CPOKH NCTOMHEHMS n3bicKauni.

B TexHuueckoM 3aJaHHH HA H3BICKAHHs B CxaToll dopme HOMKeH
OBITh PACKPHIT TeXHHUECKHH 3aMbicesl MPOEKTHPOBAaHMS, YKa3aH co-
CTaB NPoeKTa, AaHa HameuacMas cXeMa Pa3MelieHus IPOEKTHPYEeMBIX
COOpYXeHH#, MpuBeJeHbl CBeleBH st 0 Ipefno/ialaeMbiX TUIle, pasdMepe,
KOHCTPYKIMHU, 3aIrnyOnesdd coopyxeHuil, marepuane A1 UX BO3pe-
JeHusi U crocobe MPOH3BOACTBA CTPOUTENBbHLIX PaboT, cHopMyaapo-
BaHKl OCHOBHLIE TpeGOBAHUsSI K MaTepHalaM H3BICKAHHH JI [POCK-
THPOBAHHUS.

3afaHusT Ha H3bICKAHUS HE CNeIYeT CBOJUTh K YKa3aHUSM COCTaABa,
BuIa d ofbeMOB M3bicKATeJbCKMX paboT (uncia suipaloToOK, Imara
MEXIY HUMH, UX TAyOuliel, JHAMeTpa, YHC/Ia OMbITHRX OTKaueK, rnpod
IPYHTOB Ha aHalu3 u T. M.), KaK 3T0 HEPEJKO JleaeTCsi NPOEeKTHPOB-
ukamy. [To Takomy 3aJaHMIO MOMKHO BBIMOJHUTL JHIUb YKaszaHHBIH
¢usuyeckuit o6vem paboT, a He M3LICKAHUS JIs NpOEKTHPOBAHMS.

Onpenenenne BujioB U 00BEMOB H3BICKATENLCKHX paBoT At Mpo-
EKTHPOBANUS TOrO HJM HHOTO 0DBEeKTa — 3ajla¥ya CJOMKHAs U MOMKeT
OLITE peleHa HA OCHOBE 3HAHMI COCTABA MPOEKTUDPYEMHX COOPY KEHMH
U MPUPOZHHIX YCAOBUH MecTa WX pa3MelleHnsl JWUIb BBICOKOKBaAUG!I-
UKpOoBAHILIM, ¢ OONBIINM OMBTOM paboThl WHKCHEPOM-TEQJIOTOM U 1ie
cpasy, a nocjieloBaTeNbBo: B rMepBOM MPUO/UKEHUH B IpOrpamMMe pa-
00T, BO BTOpOM — yTOUHEeHHMEM MPOrpaMMel B MpolLiecce H3LICKAHMI.

BTophiM HOKYMEHTOM MpOEKTHO-M3bICKATENbCKHX paboT siBAAETCS
nporpamma (MK MPOEKT) MU3BICKAIIHH — BakHefiliui B METORMYECKOM
H MpOU3BOACTBEHHOM OTHOMIEHHH JOKYMEHT, Tipejonpelen sioluil Ka-
H4ecTBO U3BICKAINE, CPOKH MX HCHONNEHHS U CTOHMOCTD.

Ilporpamma cocTaBisieTcs HAa OCHOBAHMM TEXHMUECKOTO 3afaHhus
Ha M3LICKAHHS, COITIACOBRIBAETCS € TNABHLIM HHIKEHEDOM TIpoekTa H
YTBep¥KjaeTcs pYKOBOACTBOM OTJeNna M3LICKaHHH, pYKOBOACTBOM HH-
CTUTYTa WA TEXHUUECKMM COBETOM MHCTHTYTA B 3aBUCHMOCTH OT
CAOKHOCTH T3BICKAHHA M HX CTOMMOCTH. B KauecTBe UOMITHANBIOrO
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KpHUTePHS 3TOH 3aBUCHMOCTH MOJKHO PEKOMEHAOBATh CAEAVIOIEe” TPH
CTOHMMOCTH H3BICKaHHIl A0 50 Teic. py6. nporpamma yTBepiKAaeTcs
pYKOBOJACTBOM OTZeNa H3BICKAaHUH, npu cToumoctt ot 50  go
150 7TeIC. pyO.—pPYKOBOACTBOM MHCTUTYTA, lipll CTOMMOCIH CBBIIE
150 teic. py6. — fiporpamMma fIOAJIEKUT pacCMOTPEHHI0 pa TexHipue-
CKOM COBeTe WHCTHTY Ta H § TBEPKALUHIO 110 ero Peflenuio

Ilporpamma poxHa comepKaTh YKA3AHUS LEAH U 3ajaud HCCle-
JIOBAHHI ¥ OCHOBHbLIE CBEICHUS O TPHPOJLHLIX YCIOBUSX pakioHa mpex-
CTOAIINX H3BICKAHMI' TCOMOrHUYCCKOM CTPOEHHH ¥ THAPO!eoJorHYe-
CKHX YCNOBHAX YUY&CTKOB DACHOMOMKEHUS [POEKTHPYEMBIX COOpY2Ke-
HHM, HalUYMHM K XapaxTepe PHU3UKO-TeONOrHUeCKHX SIBIEHHH H 11pO-
ILeCCOB MJIM OTCYTCTBMH HX (IO JMTeparypHbIM, GOHZOBEIM MarepHa-
MaM fpeAbiAYIUX HCCTIeqOBaHui), 00 HCIIOMb30BALUNK 3eMETBHBIX YIO-
AM# ¥ TIOA3eMHLIX BOA, MMEIOIIHXCS CTpOeHHsX (rpakpalckux, fipo-
MBIIITEHHBIX, FHADOTEXHHYECKHX), ONBITE CTPOHTEILCTBA M 3KCIVY a-
TalMH HMEIOUIMXCH coopyxkenuil. B nporpamme ponxHel ObITb fipH-
Beflellbl COCTaB MNMPOEKTHPYEMbIX COOpPYIKeHHH, UX KOHCTP) KTHBIILIE
ocofeHHOCTH H 000CIOBaHHE BHAOB, OOBEMOB M METORHKH II0JEBBIX
H nabopaTopHEIX HCCAGAOBAHWHN ANIS fIONYUEHHS HeOOXOAMMBIX JaH-
HBIX A/ fIPOEKTHPOBaHHUS.

B nporpamme A0/TKHBI OBITE YKa3aHE CPOKH [IpEACTABIEHH ST MaTe-
puanoB M3bICKAHHE A/MA NPOEKTHPOBAHHA, A TaKXKe COCTaB M KOMH-
4YeCTBO TeXHHUECKOro fiepcodana ¥ pabounx, obOpyRoBallMsi, Mare-
PUATIOB, TPAHCTOPTHRIX CPEACTB, BClioMoraTedbHbIX cnyxb (6asa,
MacTepckast, n1adopaTtopus W Ap ), HeoOXOAMMBIX JJsi BbITOJHEHHS
llaMeueHHkX fiporpamMmoii pabor.

[lo nporpamme H3BICKAHHH CcOCTaBAsieTCs CMeT& Hx CTOMMOCTH
B COOTBETCTBUM C AGHCTBYIOIIUM fIpEACKYpaHTOM lid MPOEKTHO-H3bI-
cKaTenbcKue paboThl.

B npounecce npoH3BOACTBA M3bICKAHKA B 3aBHCHMOCTH OF MIECTHBIX
€CTeCTBeHHKIX H OpraHu3adMoHHO-TeXMYeCKHX YCJIOBHIl fporpamma
MOXKET H3MEHSITECA U YTOUHATHLCS BO BCEX RACTAXY — cOCTaBe, oObeme
¥ Mmeroguke pabot. IlpuuuMmnuanbHble M3MeHEHHS MpPOrpaMmel (Ha-
fipaBlelusl HCCNefOoBaluil, MeTola U MeTOAMKH KX fIpOBefeHus) cic-
AYEeT COIJIACOBLIBATH C HMHCTaHuMed, yTBepjpubiieit mporpammy. Hs-
MEHEHHUS fIpOrpaMMbl H3BICKAHHH, YBENTHUHBAIOIINE HX CTOUMOCTh, €O-
IJIACOBBIBAIOTCS ¢ 3aKa3UHKOM H 0OpMATIOTCH JONOARUTENBILIM K OC-
HOBHOMY JOrOBOpPY COrJamnieriiemM

5. CTAIMH H3bICKAHHUHA

Crajnu H3BCKaHHA OUPENENsIOTCS CTaZMsIMi fIPOEKTUPOBAHHUS.
INocnennee cormacHo HHCTPYKIHE 110 pas3paboTKe fPOEKTOB M CMeT
AJsT nponbillneHHoro cTpouteascrsa (CH-202-76) woxer ocylmecTs-
NATBCS. B [ABE CTafHll — TeXHHUYECKHH NpoeKT n paboyne uepTerkH,
B OJHY CTajHiO — TCXHOpabouMil fipoekT (TexHHYecKyil fpOEKT, COB-
MeIeHHLI ¢ paboduMH YepTe:Kamu).

IlpoekTrupoBaHie B OfHY CTAAUIO BefeTcs Mo 0ObeKTaM, cTp OHTENb-
CTBO KOTOPBIX HAMEUARTCS OCYNIECTBASTH 10 THIIOBBIM H MOBTOPHO
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MPUMEHSIEMBIM 3KOHOMHUHBIM HHAMBHAYATLHBIM [POEKTAM, 2 TAKKE
no TeXHHUYECKH HecnoxHbiM ofbekTaM. Ilo BCceM ApYTHM, BRIXOJS-
[IMM 3a 3TH PAMKH 0OBEKTAM NPOEKTH Pa3pabaThBAIOTCH B ABE CTAJMH.

Cucrtemsl coopy2xkeHuil sojocHabxeluss W BOLOOTBEIEHHS OTHO-
CSTCsI, KAaK MPAaBHIO, K CAOKHKM OOLEKTaV fIPOCKTHPOBAHKUS; paspa-
GOTKa NMPOEKTOB 10 HUM BELETCs B B CTAAHH, B COOTBETCTBHM C UeM
HIDKEHEPHHIE H3LICKAHUS AJI51 NPOCKTHPOBAHMS TaKKe BelyTCs B JiBe
CTAIMHU.

PaspafoTka ip 0eKTOB cOOPYKEHHH CHCTeM BogocabKeHu st H BOJO-
OTBEJIeHUS B ABE HJIH OJHY CTAJMIO OCYLIECTBASETCS 11a OCHOBe Npej-
MPOEKTHHX pafoT TeXHHKO-IKOHOMHUecKoro obocnoBanusi (T20),
cXeMpl WIM eA{HOro reHepalpHOre fjana fpoMy3ia 10 KOMILIEeKC-
HOMY HCTIONB30BAlMI0 BOJHBIX pPEcypcoB B AAHHOM paioHe M MX
OXpaHe OT 3arpsi3HeHMs KUAKMMH H TBepIbLIMH OTXOJAaMH MPOH3BOA-
CTBA M HACEJEHHHEIX MecCT

Cocrasnenue TOO, cxeM, eAUHLIX FeHePANbHBIX IIJIAHOB OCYIECTB-
JSEeTCs, KaK NpaBWIo, 10 JUTEPATYPHBIM W HOHIOBBIM MaTepHanam
paHee IIPOBOAMBINKXCS C PA3MHUHOH LEJIBIO HCCAENOBAHUM MPUPOA-
HBIX YCJOBMH AaH1l0ro pafioHa 1 MaTepuajiaM 1eleBhiX (B CBA3H ¢ AaH-
HOH fpenpOeKTHOH paspaboTKol) KOMIVIEKCHBIX — HCCIefoBaHHH
IIpu 3TomM cremyer yYMTHIBATE, UTO CTPOMTENRHAS CTOHMOCTh
COOpY3Kelui, onpegenentas Ha ctaguu 10 M yTBepwAeHHAS B ria-
HUPYIOIMX OpraHax, B AadbHEHIeM B TeXHHUYecKoM (TexiopafoueM)
NpoeKTe He MO:KeT OkITh H3MeHeHa B cTOpoHy yBeauueHus [lostomy
BO BCeX HCOOXOAHMEBIX CAydasix M5 yTOUHEHHS I1pHHIMIHAILHBIX
CTOPOH MHKEHEpHO-TeONOrHUecKHX W THAPOTeo Ol HUECKUX YCMOBHH,
CYLIeCTBEHHO BJAHSIOMIMX Ha BRIOOP KOHCTPYKIHH COOPYXKEHMH M HX
CTPOUTENbIYI0 CTOMMOCTh, IpPH KOMIVIEKCHBIX MCCNeJoBaHMsX Ha
ctagun  TAO puitonHsieTcss HeoOXOJNUMBIN 00LEM MOJEBRHIX H3BICKA-
HHH, COCTAB KOTOPHX ONpCAensieTcst B 3aBUCHMOCTH OT CTelleHH HH-
AHEHEpHO-reoiorHyecKofl U THAPOreoJOorHUecKOd M3yueHHOCTH pafioHa
pasMelleHHs TIPOEKTUPYEeMbIX COOp yKEHHH

TexHuuecKuit MpoexT paspadaThiBaeTcs 10 MATCPUANAM JETATbHBIX
H3BICKAHMK, COOTBETCTBYIOIIMX TAKOH CTENEeHH M3YUEHHOCTH HHXKe-
HEPHO-TeOJIOTHYECKUX M THAPOFeOMOTHYECKUX YCMOBUH, NPH KOTOPOH
ToCTeAyIoMe MCCAeA0BARUST (HA cTaguM paBouux uyepTexedd) He
JIONKHB! BHI3BIBATH MPUHIHMHAIBHEIX M3MEHEeHHH MpOeKTa B YacTH
KOHCTPYKIHIl cOOpYKeHHI, ciiocof0B MX BO3BEJEHHST H CTPOHTENbHOMH
CTOUMOCTH

6. PAKTOPbLI, ONPEAEJNAIOIIHE COCTAB, OBBHEM
H METOAHKY HH)XEHEPHO-TEQJIOTHYECKHX
W THAPOTEOJIOTHYECKHX HCCJAENOBAHHNA

OcHoBrbiMH (aKTOpaMu, ofipeaesiliOUMH COCTaB, ofibeM, MeTo-
AHKY W criocoObl IPOBEJeHHST HIBKEHEPHO-TeoJIOFHUeCKHX H IHApOreo-
JIOTHYeCKUX HCCAEJOBAHMH AJ1 CTPOHTENILCTBA, SIBJASIOTCS COCTaB,
Hasgadyenue, TUM W KJIACC HPOCKTHPY EMBIX COOPYKEHHH; HIKeHep HO-
Teonoryyeckue ycloBHs ydyacTKa pafioHa, B npejgenaX KOToporo Ha-
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MEUaercs pPa3MecTHTE COOPYKeHHHA; OCOOEHHOCTH B3aUMOAeHCTBUA
COOPYXKeHHl ¢ FOpPHBLIMH NOPOAAMH M NOA3SEMHLIME BOAAMH; CTALUH
MPOEKTHPOBAHKS; clellelib TeoJOruYecKo U CHAPOTCOJOTHYECKOMH
M3YVYEHHOCTH DAKOHA M YHACTKA NPOEKTHPYEMOro pa3MemieHus coopy-
KEHHH.

Tlepeyncaennsie GakTOpH OKA3HBAIOT HA COCTAB, 06HEM U METORUKY
HHZ€eHepHO-TCONOTHYECKH X M THIPOTeONOTHYECKHX HCCNeIoBaHull pas-
JuuHoe BAusHue. Tak, yeM Bhillle KJIacC NPOEKTHPYEMOTO COOpyrKe-
HUMA, CJOXHee MPUPOANASE O6CTAHOBKA, B KOTOPOH OHO pasMeniaercs,
crienduyHee B3ARMOLENCTBH A COOD YIKCHAN ¢ TPYITAMH H TOA3EMHBIME
BOJlaMH, Bhlllle CTAAUS IIPOEKTHPOBAHUS U HUKE CTEMNEHb H3YUEeHHOCTH
TeoJIOTHYECKOro CTPOCHHS W THAPOTEOJOTHYECKHX YCJAOBHH MECTo-
NONOXeHHS MPOCKTHPYEMOTO pa3MeleHHs COOpYXKeHHA, TeM Oonee
NOJHEIE MO COCTABY ¢ OOBEMY JOJMKHEL OBRITL H3BICKANUA.

IIpu mpounx paBHLIX YCIOBHAX PellAIOMUMA SBAAIOTCA ABA nep-
BeiX $aKTOpa, NOCKONBLKY COCTABOM, HAa3HAYEeHHeM, TUIIOM M KJacCoM
IPOCKTHPYEMEIX COOPYKEHHH ¥ HHAKEHCPHO-I'eONOrHHECKAMH ¥ THPO-
TeONIOrHyecKuMi 0COGEHHOCTAMHI IVIOmMAAM HX PACTONOMKEHHS OMpe-
JENSOTCH e TONbKO BB, 06BbeMil K CrTocoDbI NPOoBeLeHH A HHKEeHepHO-
Teo/IOrMYeCKHX M THADPOTeOJOTHYeCKMX HCCNejOBaHUI, HO H COCTaB
caMMX uceaeoBanuii. B cOOTBeTCTBUHM ¢ 3THM B OAHMX ClyyaaX, Ha-
TIPHMEP NPY USHICKAHHUAX IS CTPOUTENBCTBA KpyNHOTO Y3na THIPO-
TeXHUYECKUX COOPYXKEHHA B CJHOKHEIX NMPHPOLHBIX YCIAOBHSAX, B CO-
CTaB WHMKEHepHO-TeoJIOTHUECKHX HCCIe0BAHMH MOXeT BOHTH Bech
H3BeCTHBI] B NPaKTHKe KOMIJEKC WX BHAOB U MeTONOB, B JAPYIHX,
HallDUMep TIPU H3BICKAHUAX IS CTPOHTENLCTEA OTAEABHOTO 3AAHHA
B MPOCTHIX HHYKEHEPHO-TEONOTHYeCKUX YCMOBHSIX, — NOMEBLE H Na-
GopaTopHale H3BICKATeNhCKHE paBoThl MOIyT CBECTHCH K JABYM-Tpem
X Bupam,

O6ium yenoBueM MHKEHeplo-rCONOrHIeCKUX H FUAPOreoorHie-
CKUX UCCNEefoBAHHA AMA CTPOMTENBCIBA SBISIETCS HeoOXORUMOCTE [10-
NYYEHHS B pe3ybTaTe HY BRUIOTHEHHS B KAKA0M KOHKpETHOM CJ1ydae
MeTOAHYECKH OGOCHOBAHHBIMH M 3KOHOMHUYECKM OIpPABAAHHBIMH Mero-
AaMH Takoil MHPOPMALMHK O MPUPOLIBIX YCAOBHIX MeCTa PasMelleHHs
COOpYIKeHMH, KOTOpAas MO3BONSET 3aPpOEKTHPOBATL HAaHOOMEe palto-
HANBHEIA N JAHHBIX YCMOBHH 1UM M CXEMY COOpYIKeHHH U ofpexe-
JIUTB CHOCOBE paboT N0 KX BO3BEAEHIIO. ITO BO3MOXKHO NHlllb NPU HAMH-
YUY JeACTBUTENBION B3AUMOCBS3H HM3BICKAHUH C IPOCKTHPOBAHHEM.

[Ipu paspaGoTke mporpaMMbl HHKEHePHO-TeONOTHYECKUX H PHADPO-
TeoNOrHuecKiX WCCNeJOBAHMA M OMpefeNeHHH MX COCTaBa, o0bema
M MeTOJIMKH CJieayeT pyKOBOACTBOBATLCS COOTBETCTBY FOIMMU HHCTPYK-
UHAMH, peKOMEHAAUMSIMA ¥ NOCOBHAMH, YUHTHIBAIOIHMH OTeYeCTBeH-
HEI 1 3ap yOesKHBil OfBIiT TOCTAHOBKH M MPOU3BOACTBA H3LICKAHKA )15
cTpoutenserBa. Opnako ciepyer u3berath GopMaiLsMa LIPH HCIMONb-
30BAHUM 3THX TeXHHYECKMX NOKYMEHTOB, VUMTHIBAS, YTO OHM COAEP-
XKAT peKoMeHpauud AdlbL o6uero xapakTtepa, W HasHauaTh obbem
HCCMeOBAHKH B COOTBETCTBUM C KOHKpPETHBIMM 3ajayaMM [IpOCKTHPO-
BAHHUA.
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bopmanesblil (K coskanenno, BeTpeyammuiics ee 1ua npakTiake)
HaGop BHAOB W 0OBEMOB MOJEBHIX W JalopaTopHBIX WHEeHepHO-Teo-
JIOTHYECKUX ¥ I'MAPOreo/orHYecKiX HeCaeNoBatuil, IPH KOTOPOM MHO-
rHe BHABl OKa3BIBAKICH HCHYXKHBEIMH (Hampumep, onpefeleHHe KoM-
IIPECCHOHHBIX CBOHCTB H CONPOTHBIEGHHS CABUTY I'PYUTOB, Cllaraw-
MAX IOMAAKH Pa3IHYHOrO PORA NPYLOB NPOMBIIMEHHHX CTOUHBIX
BOJ, Pa3MeIiaeMEIX B eCTeCTBEHHBIX IOHIKeHUsX penbeda ¢ obBamo-
BanHeM Aam0aMu BHICOTOH A0 2—3 M), a HeoOXOAHMBIX HeLoCTATOUHO
(nanpumep, ZAHHEX ANS pacdeTa QUIBTpALMHA W ONpEReNeHHs MyTel
H CKOPOCTH pacTekaliusi NPOMCTOKOB H3 Tex ke NPYAOB), NPHUBOAHT
B OJHMX CJy4YasiX K 1eONPaBJAHHOMY YIOPOXKaHHIO paboT, B ApY-
PHX — K He0OXOJHMOCTH TOBTOPHOTO WX NPOBEREHHS, UTO SABJSETCSH
foKasaTeseM HH3KOrO TeXHHYECKOTO YPOBHS HMHMKEHEPHBIX H3BIC-
KaHUH.

K uneny dakrtopos, Hepeako npHBaexaemex Ans 0OOCHOBaHHA
cocTaBa W ofbeMa M3BICKAHMi, OTHOCST CPOKM (KaK [1PaBHJIO, KOPOT-
KHe) TpEeNCTaBJeHHS MATePHIOB JAs NPOEKTHPOBAHUA TOr0 HJIU
unoro ofbekTa. PakTop BpCMeHH CHAeLyeT VUHTHBATH IIPH COCTaBJe-
HHH MPOrpavMMbl H3KICKAHHH JWLIb B YacTH OPraHu3aund IKCNefHINT
(napTuu), ocHameHns ec 06op yA0BAHHEM, TPAHCTIOPTHBIMH CpeACTBAMHU
I KOMIVIEKTOBAHHS KaApaMM AJS BHOOJHEHHS H3LICKAWHA B CPOK.
Coxpamarts e ofbeMm M3HCKAHMA BBUAY KOpOTKOre (4acTo HeoOOCHO-
BaHHOTO) CpOKa AJsT MX BHMoauenns e cuaeayer. CocTas # ofbeM
H3BICKAHUA NOIAIE HaMeyaThCd B MOJTHOM COOTBETCTBHU C NMpUBeneH-
HLIMH Bbile 00BCKTUBHEIMH (AaKTOpaMu; AJist UX BHINOJHEHUS B CPOK
JO/KIE NPegycMaTpUBaTECS HeoOXOAMMEBIE OpPTaHH3allHOHNIO-TEXHU-
veckre meponpusatis. [lpun s3ToM ciaenyeTt wMets B BHAY, YTO, KAK IO-
KasBEBaeT NpaKkTHKa, A5 BHIOAHEHUS H3blcKaHHI B HeoOXOAUMOM HX
ofbeme BpeMeHH OKa3HBAETCs BCErga AOCTATOYHO, €CJAH MaTeDUaIbl
W3LICKAHUA TMPEACTaBAsIIOTCS 10 XOAY NPOEKTHPOB3HKSA, a NociefHee
BeleTCH B TeCHOH CBSA3H ¢ M3BICKAUHUAMH.



[JIABA 11

WH)KEHEPHO-TEOJTOTHYECKHUE
W THAPOTEOJOTHHYECKHE HCCIAEAOBAHHSA
AJI51 TIPOEKTHPOBAHHU A
CUCTEM BOJOCHABXEHUSA
U3 NMOBEPXHOCTHbLIX HCTOUHUKOB

1. COCTAB U KOHCTPYKTHUBHBIE OCOBEHHOCTH COOPY)XEHWW

Hns BopocHAaOGXeHHS MCMONb3YIOTCS DPA3NHYHbIC HCTOYHHKH MG-
BEPXHOCTHBIX BOJ: PeKH, KaHalbl, 03epa, BOJOXDAHMIMILA, MOpS.
CocraB coopy)KeHHH BOFONPOBOAA B 1CIOM 3aBHCHT OT poOja HCTOU-
HUKA, ero rufpollorHycCKOTO PeXuMa, TeoMOPAONOrHYecKoro U reoso-
rMYeCKOr0 CTPOEHUS yYacTKa PAcHoNOKeHUS coopyxkelnid W oT Buja
BojocHa0Kenus (nnTheBoe, MPOU3BOACTBEHHOE WK TO U APYTroe OXHO-
BpEMeHHO).

Tar, B yaCTHOCTH, NP HCHOJAL3OBAHWH B KAUECTBE HCTOYHHKA MUTh-
€BOro BOJoCHAOKeHUS PABHHHHBIX pPek 603 peryJHpoBaHuS HX CTOKa
B COCTaB BOJONPOBOJA BXOASAT COOpPY:KEHHUS 1o cobcTBeHHO 3abopy
BO/bI, ee NMOArOTOBKEe W TPaHCMOPTHUPOBKE OT MCTOYHUKA K nOoTpedu-
TeN.

DT COOPYREHHS PACTIONAraioTcs 0 ABHKEHUIO BOAbI OT HCTOY-
HHKa K notpeburento u B obmem cnydae cocroar wus (puc. 1): Bogo-
MPHEeMHBIX yCTPOHCTB; HACOCHOH CTAHLUH fepBOro [OAbemMa; OYucT-
HEIX COOPYJKCHUIT, BKIIOUAIONIHX 34AHNHST PEAreHTHOIO XO35{icTBa, Ka-
MepHl peakuuii (xaombeoOpa3oBaHus), COOPYXKEHMH Ast OCAMKKEHUS
XNOMbeB U OCBETNEeHdd BOJAH, pe3epByapoB OCBeTVICHHOH BOXBI, Ha-
COCHOH CTaHUUM BTOPOTO NOAbeMa, MArucTpaldblblX BOAOBOJOB U CO-
OpYKenui Ha HUX (KOJIOAIBI, JIOKEpPHl, TOHHEIN H 1p.).

CoopyKeHH IMH JIST OCAXKALHU A XJIONLEB U OCBeTIeHHsT BOJH! B 3a-
BHCHMOCTH OT ofbeMa BOALI, MNOJMeXKallefi OYyHCTKe, ee IIBETHGCTH U
coflepxanus B Hell B3BecCii MOTyT ObITh FOPU3OHTANEHLIE HAY BEPTH-
KanbHEE OTCTORHNKH, rpy003Cp HUCTHIe HAMOD Hble DHUALTPE!, KOHTAKT-
Hble OCBETIIMTENH WJM OCBETAUTCHAM CO B3BElIeHHLIM OCAXKOM, IpU
TaK Ha3HBAEMOH JBYXCTYIIeHHGH OUYHCTKE OJHOBpeMEHHO W OTCTOM-
HHKH H QUIBTPHI.

[Tpu ouens myTHOf Boje (takof, HampUMep, KAK B HU30BLSAX pEK
Kyper, Amyaapey v ap.) fiepes nojiadet ee B 3JjallHe pCareHTHOro Xo-
3gHCTBa Ha CMellielde [POH3BOAUTCS fpeABApUTENLHbIN ee OTCTOH
B pajHanbHEX OTCTOMHHKAX WM 3eMJASHBIX eMKOCTHX.

K npuBeneHHoMy Bhllile TepeyHIO COOpYKeHHH cieayeT 100aBUTh
BOZOBOJK B Mpejacaax oOT HACOCHOH CTAHUMU fepBoro flojheMa O Ha-
COCHOM CTAHIMU BTOPOTO TOABEMA M KOJOAUL HA HHUX, a4 TAKxKe BOAC-
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HanopHble HalIHU Uad PacHPCACTUTCALHBE DE3epBYydpLI, COOpYHKae-
Mbl€ HE[OCpeJCTBEHHO Y BononorpeﬁnTeJm B ¢JIydyaax, KOrja Hacoc-
HOfi cTaHumMell BTOPOro uad #-10 MOAbeMa fe obecrneuyyBaeTcs nojaua
BOLKl M3 MarucTPANbHbIX BOAOBOJLOB HeMOCPEACTBEHHO B pACIpeienu-
TEJILHYIO CeTh.

B 3apucumocT# 0T pacnosoxenns B pedyHOM NOTOKC (4TO ONpene-
nasetcs Mopdonordeit Bepera 1 pycaa pexi, YPOBEHHbBIM U JIELOBbIM
PEKUMOM ee, AMHAMWUKOH DYCJHOBOro LIOTOKA M TEONOro-AuTONOTHYe-
CKHM CTPOEHHEM YyacTKa OCPEeroBOil mosockl) BOLONIPHEMHBIC COOD YiKe-
Uust AENSITCs HA ABAa OCHOBHBIX THMA — Oeperoseie H pycCloBhIe.

beperoBrie BogoNpHEMHUKM, npeacTaBasioine coBoH xeneso-
GeTOHHBIE KONOAUK, NPHUMEHSIOTCS Ha pekaX ¢ KPYTLIM nageHdeM AHa
UX pycenl # TAYOHHOH v Bepera, A0CTaTOUHOA JAnsi sabopa BOAH BOJLO-
NpHEMHHKOM HenocpeACcTBeHHO U3 pycna (6e3 NOABOASIIHX YCTPOHCTB).
JTOT Ke THN BOAONPHEMHHMKOB YCTpanBaercst W HpH sabope BOAH! He
13 coOCTBEHHO PYCJa, a U3 KOBII2 — UCKYCCTBeIHOrO 3anHBa, CO3Aa-
BaeMoi 0 Ha 6Gepery pekH (rJaBHBIM 00pa3oM Ha pekax, HecyUHx 6oJb-
10 KOJMuecTBO [IYTH, BHYTPHBOZHOTO JNbAA WIH B3BEHIEHHbIX Ha-
HOCOB).

Ha pekax ¢ nosoronagamomum gHom, rje raybuHa, HeoGxonumass
A5t 3a60pa BOIbI, 1AXOLUTCSL B PYCJC B yAaleHHd oT Oepera, ycTpaH-
BAalOTCSi BOJOMPHEMHUKH pycdoBoro Tuna B 3rux cayuasix B pycae
peKkn B [1e06XOAMMOM NO TAyOHHe MecTe YCTPAMBAIOTCH NpHEMHBIE
(MOCTOSIHHO WM TepHOAUYECKH 3aTOMsieMble JHIIL BbICOKMMU Ma-
BOAKAMH, I1B0 HezaTomAsieMble) OTOJOBKH, OT KOTOPHIX BOAA 10 CaMO-
TEYHHIM BOAOBOJAM (HHOTZA f10 HAMOPHBIM BOAOBOAAM OT HE3ATOMJsAe-
MBEIX OTOJIOBKOB — «KPHUOOB») nogaeTcst B Geperobbie KOJOAIH.

BomonpueMHuku OeperoBoro Tuna W GeperoBbie KOJOAILI pycno-
BBIX BOAOMPHEMHHKOB MOFryT COODYKATHCA OTHEABHO OT HACOCHOM

3 4—@—5 ()~ ¢

Puc 1 Cxema coopyKeHHil BOAONPOBOAA M3 OTKPLITOTO HCTOUHHKA

1 — nucTounnn, 2 - BOAOUpHEMIOC YCTPOHCTBO, J — HacoCHast CTaHuust 110 nofgnemd, 4 —
OYHCTHBIE COOPYIKCHUSA, § — pe3epByaphl UHCTOM BOXHI, 6 Hdcoullasl cTaslus 2 ro nogbLeMa,
7 ~— MArHCTpafibHBIE BONOBOMABI, 8 — HANOPHBIE pesepByaphbi, 9 — NOTPeGHTesnb BOABL

CTAaHI{K MepBOr0 MOABEMA WM COBMECTHO € Hell. B 3aBUCHMOCTH OT
9TOTG BeperoBHie BOAOMPHEMHAKH ACHASTCS HA pasjelbHbie H COBME-
WeHHBle, JTO XKe Ae/eHre MoKeT ObITh OTHECEHO U K XapakTepy B3anM-
HOTO pasmemeHnst 6eperoBOro KOJOAA W HACOCHOH CTAHUHH EPBOro
MOogbeMa NpPH PYCIOBOM BONONPHEMHHKE.

CoBMenenHble BOJONDHEMBHKY Oeperoporo THna (Kak H COBME-
HmienHple GeperoBeie KOMOAUL W llacocliiie CTAalkMM [epBOro HoAbema
Py pyCcnoBOM BOJOHpHeMHEHKe), KaK Mpapu/o, IKOTIOMHUNEe pa3aenn-
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HLIX Y FO3TOMY YAlle ApHMEHSIOTCS B MPAKTHKE BOAOCHABKEHHS H3
O1KPBITELX HCTOUIHKOB.

CoBmelnierHEIE BOZONpHEMHEIE YCTPOHCTBA (Geperopoil KOJMOIeEl)
M HACOCHAS CTAHIMS NePBOro MOAbeMa KOHCTPYKTHBIIO NpCACTABISIOT
coGOfl efMHOE COOpY:KEeHHE B BHUAE IMJIHHAPHUUECKOH WM ueTHpex-
yrospHoft GOpMBl KOJOANA U3 cGOpHOTO XKesde300eToHa, HU3 KOTOPOTO
pacmoJaraloT HHKe AHA PeKH, 4 BepX Bl MAKCHMANBHOTO (06BLIYHO
1—0,1%-noit ofecricyennHocTH) YpOBHst BOAB B Heil. Jlnamerp Taxkoro
XKOJI0ANA B 3ABUCHMOCTH OT MPOH3BOAMTENBHOCTH BOfozaopa — .10
30 M, a ero ofmas BeicOTa B 3aBHCUMOCTH OT aMIJIUTyJAbl KoneOanus
ypoBUs BOAH B peKe, xapakrtepa gedopmailHd pycna H MPOYHOCTH
IpyHTOB OCHOBaliusi — 1o 50 M.

IMopBogHast 4acTh KOMOALA COOPYIKAETCS ONYCKHBIM cnocoboM,
MHOrIA B OTKPHITOM KOWIOBAHE, B OTHENBHEX CIyuyasx f10[ MpHKPH-
THeM Kecconta. Komoneu penurtes BHYTPM CTeHOU Ha ABe yacTu: ofpa-
meHHass K HCTOYHHKY W ofopyAoBanpas Ha pa3HOH BeICOTe 3apelue-
YeHIBIVIH OKHAMH CAYKHT AJ5 MpHeMa BOGE! M3 MCTOUlINKA (BOAOMpH-
eMHBl KoJozen), ofpameHHas B cTopolly Gepera — A1 yCTAHOBKH
HacoCcoB (coGCTBelHO HacocHAast CTaHUUS MepBOrO MOgbeMa).

HanpopHas wacTh coopyxaercsi (He3aBHCHUMO OT GOpMBI NOABOJHON
YacTd) oOBIYHO YeTHPeXyronpHOH (GopMbl B BHJAE MABHIbOHA pa3fuu-
1I0ro apXHUTeKTYpHOTo odopMJIeRHS.

3RaHue peareHTHOro XO035HCTBA CTPOHTCS KUPMHUHBIM HIH H3
c6opHOro #eae300eToHa, OZHO- HIH ABYXITAXKHLIM, NP SMOYTOIbHBIM
B nuanc, pasmepom jo 24 X 60 M, ¢ ofbnbm 3arnySacunem §yiia-
MeHTa Ha 1,0—2 M. B Hem pasmeniaiorcsi cMecuTenb, G6aku s pac-
TBOpeINsI peareHTa, Pe3epByapH [Jst ApAHCHMS DAacTBOpa peareHra,
pacxonnble Haku pearenTa, YCTaHOBKA, AO3HPYIOMAS MOfady pearenrta
B BOJOBOJ fepef cMecHTesdeM. 3eCh Ke WJIH B TNPHCTPOHKEe MOTYT
HaXOJUTBCS eMKOCTH JAJST H3BeCTKOBOIO MOJIoKa npy Huskom pH Boasy;
U3BECTKOBOE MOJIOKO, KAK M pearedr, MORaeTcsi B BOAY Mepel ee cMe-
meHpeM. B 3gaHuv peareHTHOrO XO35HCTBA MMOMEMIAOTCS TAKKE Ja-
GopaTopHst U «OBITOBKHY.

CMecuTenu — Kene3ofeToHHBlEe JOTKHA C PSJOM AbIpUaTthiX
Meperopofiok, CTECHSIOMMX NOTOK U NepeBOAANIUX €ro ABUIKEHUE U3
NTaMUHAPHOTO COCTOSiHUST B TypOyJenTHOe, uTo ofecneyupBaeT HEoO-
XOIUMO€ CMellleHHe BOABl ¢ peareHTaMH.

Kamep s peacxiuH, Iie (pOHCXOAUT 06pa3oBaHue XJIO0MbeB
B BOJe, M0 KOHCTPYKITHH OBIBAIOT FOPUSOHTANBHBIMY H BED THKAbIIHIMU
1 OOBIYHO COBMeIAlTCs ¢ oTcToHHMKaMu. Ha KpynHelx BogoszaGopax
HPUMEHSIOT TaK HaskIBaeMBie [1eperopofuaThiec KAMeph! peakuuy, npef-
cTaBasiiomre cobofl MpsMOYTONbIibe B flaHe xeNe300eToHHbIE pesep-
Byapel, pa3TrOpoKEHHLIe BHYTPHU Ha psij YVPOAOABHBEIX W NOCJIeoBa-
TeJBHO COERMHTIOMUXCH oTAenennit (KopupopoB). MeaieHHHM [BH-
HKEHHEeM BOABl MO KOPHAODPAM H YacThiMH MOBOPOTAMH ee JIOTOKa CO-
31a0TCs yeaosus st o6pasoBaHHs XJOMbeB,

OTcTo#lHwM KM, KYAa BOZA HOCTYNAeT H3 Kavepbl XJonke-
o6pazoBauis ¥ IAC NPOHCXOLUT OCANAEHUE XJOMbEB, GBBAIOT TOPH-
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30HTAJIBHBIMH, PAJHANbHBEIMU U BepTHKAABHBIMH. ['OpH3OHTANbHBIE OT-
CTOAHHKH — APSAMOYTONBILe, VIJMHEHHHE B IJIaHE Kej1e300eToH-
Hble pesepByapsl mHpuHoil 6—9 M 1 gaunoi ot 18 no 60 M u Gonee
B 34BHCHMOCTH OT DaCUeTHOH JJIMHBI TYTH OCAXKAEHHWS XJaonbeB. Pa-
AHANbHEE OTCTOMHHAKU — Kpyrjaoll ¢opmbl B MAJAHE COODYMKEHHS;
LHHILA HX JITAT A3 MOHOMUTHOrO weae3oferona, CTeHnl — H3 cOop-
HBIX :Kele300eTOHuBIX 3igementoB, duaMerp oTcrofiHEkoB 18—5H4 w,
BbICOTA 00blyHO 3,5 M. OcBeTneine BOAbl B HHX NPOHMCXOAHMT MpH ee
ABIXKEHHH DajUaltbHO OT ueHtpa ¥ mepudepuu. Beprukanbnele or-
CTOMHIKH — KeJ1c300eTOHHBE COOPYIKeHH T KPYIVIOH HAH KBaapaTHOR
GopMbE B M/1aHe ¢ KOHHYECKUM MJTM MHpaMuIanbiniM AHALIeM. JldaseTp
KPYIJIblX OTCTORHUKOB 1o 12 M, BbIcOTa 40 8 M.

3GraHnue $UABTD OB — UeTHIPEXYTONBHOE B INIaHe, OGHYHO
OLHO3TAKHOE KMPIHYHOC UNU U3 cOOPUBIX Keae300eTOMILIX JIeMeH-
TOB. PHABTPH APEACTABARIOT cO00H Kene300eToHlble KBALPATHOH
dopMel B nNIaHe eMKOCTH. B HUX yKJIaAbBaloT HAa TPyOUaTHIl gpeHaxk
M FPABUAHYIO MOACHIIKY CIOH Mecka TOMmMHOH He mMeHee 1 M, cnyxa-
i cobetBenHo GUABTpoM. Pasmeprt ¢uabTpoB B miaaHe 0OBIYHO
6 X 9u6 x 12 M, Boicota g0 6 M. QuUaARTPH 3arayOAAOT A0 4 M H
Gonee HUKe MOBepXHOCTH 3eMAH M, KAK MpaBHI0, HHKE [0 3AaHUS.
DyHpaMenTsl 104 PUALTPAMH — WETe300eTOHHbIE ITHTHL.

PesepByapn Y4MHCTOH BOAXB CIPOATCT HUAHHApHYE-
CKUMM M MNpAMOYroabHbIMH. LlUAHHApHYeCKHe pe3epByaphl HMEOT
eMKOCTe J0 6 Thic. M%, puametp 1o 42 M; npsIMOYTOMBHLIE — €MKOCTh
no 40 teic. M, pasmepsl 1o 96 X 96 M. Bricora pesepByapos 4,8 w,
AHUINE UX M3 MOHOMHTHOro kenesoberona, 3arnyOagioTcs OHH 1A
2—3 M HHKE MOBEpXHOCTH 3eMJIH; CTCHB U HEPEKPHITHA pe3epByapon
u3 cOopHoro xenesoberona.

Graumne HaCcoCHON CTal W UMY BTOPOTO NOABEMA OLHO-,
ABYX3TaXKHO€, HHOTAA TPex3TaKHOe, NPAMOYrOABHOE B MNjalle, pas-
Mepom go 18 X 60 M BoaBoguTest U3 cOopHOTo Kene3oberona (MenKue
3nallMsl U3 KHPMUYA).

BopgoBons COOPYKAOT U3 CTATBHBIX WU Kene300CTOHHLIX
Tpy6 aHamerpoM go 1400 mm.

Ilpn Gonpo#t mpoussoguTenruocTd Bogo3abopos (Boime 15—
20 m¥/c) 1 BO3MOKHOM MO ycnoBUsiM penpeda rMogaye BOLbl K nOrpeCH-
TeJII0 CAMOTEKOM HA BCeM MYTH OT HCTOYHHKA A0 MOTpefuTesast WM
Ha NOKATBHBIX ero y4acTKaX COOpYKATCH OTKPHITHE (TIpH MPOU3BOJ-
CTBEHHOM BOJOCHAGMKEHHU) WA 3aKphiThie (MPH MUTheBOM BOJROCHAO-
®eHun) Kanamel. OTKpHIThE KaHalbl OOMHIOBBIBAOTCS MOHOMUTHBIM
HITH COOP 1{BIM KeN1e300eTOHOM, 3aKPBITHIC CTPOSITCST U3 TAKOTO e 6eToHa.

Ilepeuricnennsle cOOpyKEHHS TEXHOMOTHYECKH MPEACTABISIOT CO-
6oif ennnyo cucTeMy H CBS3AHML C CEThIO [I0A3EMHLIX H HA3EMHBIX KOM-
MyHHKanui TpyOGonpoBogaMt ¢ KOMOALAMH a HHX, KaOCAsIMH 3Hepro-
CHa0xKenus ¥ CBS3M, OTBOLAMH NDOMBIBHLIX H CTOYHBIX BOX, AOPO-
famu v gp, Takam eldHas uHIKeHepHas cHCTCMA AoJ:xHA paboraTh
C BRICOKOW CTereHbi0 HagemxHOCTH OecriepelGoiiHON Mojadyd BOABI MO-
Tpeburenio.
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3T0 NPeALABANCT K WHIKEHEDPHBIM H3BICKAHHAM, [IPOEKTHDOBAaHHIO
U CTPOUTENBCTBY CHCTEM BOAOCHAOKEHHsI BHICOKHE TpefoBAHMA KaK
B OTHOUIEHHH HaJEXHOCTY HCTOYHHMKA BOAOCHABMKEHHS H TeXHOJAOTHH
[TOArOTOBKY BOJBI, TAK H B 4aCTH KOHCTPYKIIHE COOPYKelui, uX yCToi-
YHBOCTH B JaHHOH reojornueckoll ¥ ruiporeonornieckoii ofcTaHOBKE.

2. CXEMBI NIPUPOJHBIX YCNOBHUH MECT
PACOQJIOYKEHHS COOPY)XEHHA

I'onoBHDbIE COOPYIKEHHST CHCTCMBI BofocHabzKelust, pacnonaraeMele
y MOBEPXHOCTHHIX HCTOYHUKOB — peK, KAaHafOB, 03¢p, BOROXpaHu-
JIUI, MOpefl, — OKa3HBATCA B PasIHUHBIX NPHPOAHBIY VCAOBHSX.
ITH YCA0BU A, ODYCIOBAEHHbIE PASTHYHBIM COUETAHNEM TeQJOTHIECKH X
(cTpaTurpaduuecKux, JHTOTOIHYECKHX, TEKTOHHUECKHX), IHAPOreoso-
THYECKHX H TreoMop(poNOrHdecKuX 0COoDeHHOCTEH OTAeNBHBIX YUact-
KOB CYILM, HCKJIIOUHTeNbHO MHOroofpasHel. OJHaKO O OCHOBHEIM Ceo-
JIOTO-JTUTOJIOTHUECKMM ¥ reoMOP(ONOTHUeCKAM [IPU3HAKAM, olpefe-
JISIIOLIUM COCTaB M OObeM HHKeHepPHO-TEQJIOMHYecKHX HCCAEN0BaHHI,
NPUPOJAHBEIE YCAOBHSI MeCT Pa3MelleHus TON0BHEIX cOOpyKenul Bojo-
NPOBOAA M3 OTKPHIThIX HCTOMHHKOB MOTYT OBITE OXapaKTepH30BAHEL
psanoM cxeM {puc. 2, 3).

Ha puc. 2, a nokazaHer MOpdoJOrHuecKHe ¥ [eoNoTo-JHTONoTHYe-
CKHE YCJIOBU S pasMelleHHs COOpYXKeHnil B JONMHAX KPYHHBIX PaBHUH-
HBEIX peK Ha yuacTKax, C/JAOMKEeHHBIX CHOKOHHO 3a/lelalolUMH KOpPeH-
HBIMH OCAJOYHBIMH [OPOAAMH H TOJLIefl COBPEMEHHBIX M JpeBHeUer-
BEPTHYHLIX a/JIIOBHANLEHX 00pa3oBauuil, NpHYpOUEHHBIX K pALY
aKKYMYJATHBHBIX Teppac.

B Takux ycnoBusix uapsjay ¢ pasMellleHueM COGCTBEHHO BOJ03a-
Gopa B npefenax JQOMHHBL MOTYT ObITh PACHONOKEHBI COOPYKEHHS 10
OYHCTKE ¥ NOATOTOBKE BOABI.

Ha pnc. 2, 6 nmoxkasanst Mopdoordyeckiie H reoJoro-THTONOTH-
YecKue YCJIOBHSI, C KOTOPBIMH MOMKHO BCTPETHTLCS TNPH pa3MeUleHHH
FOJIOBHBIX BOXONMPOBOARBIX COOPYKEHHA B A0/HHe pABHHHHOA PeKu Ha
Yy4acTKe, rjle OTHOCHT&NBHO HERABUO NMOAMBIBAJCK €€ KOPEHHOH CKJOH,
MM B NOJHHE TOPHOH PEKH Ha ee NPEArOPHOM YUuacTKe, LAe YKJIOHE!
H CKOPOCTH PYCJIOBOIO NI0TOKA CHUMKAIOTCA 10 SHAYeHHH, IH KOTOPHIX
Hapsay ¢ 3po3uell ¥ MepeHocOM JOHHLIK H B3BelIeHHLIX HAHOCOB IPO-
HCXOAHT UX ocaxaeHHe. B JofiuHax pex Ha TAKHX y9acTKax UMeEKTCs
JHIIb Y3KHC [TOAMEHHBIE Teppachl, B NMpelenax KOTOPhIX MOCYyT GHITb
pacio/oxKeHs TOJBKO TOJOBHBIE COOPYMKEHHS, a Bce Jpyrue — BHe
JIDIUHEL, Ha ee KOPeUHOM CKJOHE H BOJOpasjpene.

IlpuMepHO TakHe e NPUPOALBIE YCJAOBHS, HO B OTIHYHE OT [pe-
IBIAYLHMX C WHBIM XapakTepoM I'PYHTOB OCHOBAHHS I'OJOBHEIX COOpY-
KeHHI BCTPeqaloTcsl Ha PABHHHUBIX peKax Y MOAMBIBAEMOro KopeH-
HOrO CKJIOHA AOAMHEL WJIH B FOPHOH AOJHHE HA €€ BEICOKOTOPHOM HJIH
ropHom yuactkax (puc. 2, 6, 2).

Ha puc. 2, 0 usobpaxeina reonoro-reoMoposornyeckas cxeMa
NPUPOAHBIX yCAOBHH, HEPEKO BCTPEUAIOIAXCST B AOJMHHAK PeK, KOrAa
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e¢ Kp)yThle BBICOKHE CKJIOHBI Ha OTAEJNbHBEIX yd4acTKax CJOKeHbl MOUI-
HOH Tosleli NOKPOBHAIX OTJIOKEHHH ¢ MPU3HAKAMH COBPEMEHHRIX WU
CO CleflaMu APEBHHX ONOJ3HEH (MAN ¢ 1eM 11 APy UM OHOBPEMEHHO).

[Togo6Ho10 popa cKiOHBI OOBIYHO HEYCTOHUMBAI H pasMellaTh Iia
HHX BOJ103a00pHEIC Coop) KCHH S He peKomerayeres Oprako Mo ruapo-

/AN

=1 L2 E5)s

[ 1¢ =7 s

- _— — — =7 fe A

Prc 2 CxeMbl nOP(OIOTIUECKOTO M [eOMOT0 AUTOIOTHUECKOTO CTPOEHHsl y4dCTKOB
PasmMewlena OTKPHITLIX BOA032aBOPOB B AOJIHH&X peK

! — nousa 2 — cynmecil CYIJHHKH 3 IPIBUHHO 1« IRUHUKOBLIE OTIAOKEeHUS 4 — [ecKH,
5 — raMHBL KopeHube 6 H3BECIHIKH 7 — MCPTeJIH 8 — T(CY illHKH, 9 — ©p iHWTH, 10 —
YpoBeHb BOAW B peke [/ — nodMul BbicokUe nolMel /2 — cTapuua, /3 — HAAOHMEHHblE
TEPPACH

JAOrYYecKUM YCA0BHAM pekit (0T} 61He, HANPABAEHHIO U CKOPOCTH Te-
uenui, aehopmanni pycaa, OVIOKEIHIO HaHOCoB | Ip } TaKHe YIaCTKH
A1 3a00pd BoAbl 0Ka3bIBAOTC Haubosee MOAXOASIUMY, a WHOIAA H
CAMHCTBENIHO BO3MOXKHLIMU B JAaHHOM pafloHe, U TO[Nd Ha HOJOBHEIX
CKAOHAaX wWad Yy HX MOKHOKHA NMPUXOAUTCH pasmelilaTh Bojo3adop
(HaanMep, pan Bojgosadopos Ha Boare B panone ropogos Tyraesa,
Capatosa ¢ ap ) IlpH OCBOCHHH TAKHX CKJIOHOB MOJ CTPOUTENLCTBO
TpeByercs ocofoe BHHMaHHe NPH H3BICKAHMHAX M NPOEKTHPOBAHNH.
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Eme Gofee C/I0KHLIME B 3TOM CMbICTIe OKA3HBAKTCH CKJOHE AOJHH, Iae
HapAAY € NOKPOBHBIMH OIIO/3aI0T HJU NIPH CTPOHTENLCTBE M SKCIITYa-
TaUUH BORO3200POB MOTYT OBITh MOABEP:KEHBI ITOMY Npoueccy KopeH-
Helc NIOpOARl (y4acTKH Bojgo3zadopos Ha Bogare v ropojos CH3paHH,
3aBoscka W JAp.). OCBOCHHE TAKMX CKJOHOB [10J CTPOHTEIBLCTBO
JOJIKII0 HAUMHATBCH € IPOTHBOONOJI3HEBEHI X MCPOIPH ATHIT, 4T0 JOJIKHO
HAfTH OTpa:KeHHE B NIEPBYIO ouepelsr B MaTepHanax U3bCKaHdi.
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Puc. 3. Cxema mMopoJIOrHH a6pa3HOHHOTO MOPCKOTO Gepera H Xapakrtep 34JCraHus
KOPEHHBIX 1I0pojg

1, 2,3 — YPOBHY MODSl COOTBETCTBENHO MaKiuMaapRER (daronanil, npunubBusf), cpepunit
H MEHHMaAbHL (CcrodHull, OTAHBERI), 4 — NOABOANLIA Oepe) OBOM CRJOH IIpH CpeAHev yPOBHe
Mopst; 8¢, 55, 54 - OCPCroBbLIe JMHHE, 0, 7 — TUISLKN ¢ BOIHY O] H BHMUYKIOH NOBePAHACTHAMH,
8 — Kmu};, 4 — Qeperosas 3ona, /i npegenbiiast rnmem BJHSHHS BOIHBI Hd MODCKGE AHO
@, 6, 8 - 3ajeradie KOPEHHBIX NOPOJK COOTRETCTBEHHO ¢ MalCHHCM 01 MoDi K MaTepHky, TO
pH3OHTAALIIOE, C TAAEHHEM OT MATCPHK1 K MOPto

Ilpu BEIDOpe MecTa pacnosoKeHHs Bog03abOpHBIX COOpY2KeHUH Ha
KaHaJsje HCXOIAT H3 HeoDXOJUMHX 145 3a0opa pacxOROB BOALI ¥ IY-
OuHBL B Kauaje C Y4eTOM YCJAOBHH [ABMKEHHS M0 KaHady HaHOCOB,
Wyrk ¥ Jpja, YCTOAUUBOCTH pycsaa KaHanda, Tornorpafiyu MECTHOCTH
H [eoJOTHYECKOro ec cTpoeHus. Ilocnentee no oIMeueHHOMY BEILIE
NPUHLUHNY (BJAHSHHA Ha COcTaB U 00heM HHKCHEepPHO-TeOJOIHYeCKHX
H THAPOreo/IOTHUECKHX HCCACAOBAHMH) MOXKET OHTh CBEACHO K TPEM
cxXemaM: 1) mpeAcTaBaeHHON TOMIEH PLIXALIX U CBA3HHIX NOPOJ MOUL-
HOCTBLIO, MpEBHILAOIEH rayOuHy 3atoxenus QyHAaMEHTOB COOPYrKe-
HH#; 2) npegcTaBAeHHOR Ha riy6HHE BO3MOKHOIO 3al0KeHHs GyHAa-
MEHTOB COOPYKEHHH CKanABUEMH WJH MNONYCKANLUBIMH KOPCHHLIMH
NopojamMu u 3) MpeACTaBieHHOH CKANbHBIMA HAY MOAYCKa/AbHBIMY T10-
poiaMH, 3aeraloUlUMH HEMOCPeJCTBEHHO ¢ IIOBEPXIOCTH 3€MJIH.

C GoaplMM pasHOOGpasHeM HHAKeHepHO-Te0JOFHYeCKHX YCJIOBHA
MOHO BCTPETUTLCS NPH U3BICKAHHAX JJIsI IPOEKTOB MOPCKUX BOJ03a-
BopOoB, MOCKOJIBKY 3/eCh NPHXOJUTCS BECTH UCC/AeJOBAHUA 1A ydacTKe
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NPOTSKEHHOCTBIO OT BEPeroBhX JHNUH, COOTBETCTBYIOMIMX MaKCH-
MaAbUDLIM (IPHUJTHBIULIM, HATOHHBIM) YPOBHIM MOPf, RO Y4aCTKOB MOPS,
rfe MyOKHa UCKIIOYACT BIKSHAC BOJH HA MOPCKOE JHO, T. €. B Ipe-
nenax Bcell OeperoBoil 30HLI {CM. puc. 3), a TakkKe B raybuHe mare-
puka. ITosToMy 34€Ch MOT) I BCTPETUTHCH KaK TMOKPOBIIEE KOHTHHEH-
TalbHBIe OTJIOKEHHS PA3JHYHONO COCTaBa, EHE3HCA U KOPEHHBIC IMO-
pOLEl — Ha MaTepuKe, TaKk ¥ KOpeHHbie TNOPOALI, TePpHUTeHHLe, GHO-
reHHBIE H XCMOTeHHBIE 06pa3soBaHyusi — B OEpEroBoii 30He,

Tax, npu u3eICKaHUAX A4 HPOSKTHPOBAHHS KPVOHKX Bojgo3alo-
pos Ha Kacnnu ana Bojocnabrkenns npeanpustuit Cymranta 1 Kpaciio-
BOACKA HCCACAOBAIUChH COBPEMEHHBIE MeCKM W IVIHHE B akBaTOpPUH
Ha Y4acTKax TOJABOAANIAX KAHA/0B, JeTPHTOBHIE TIECKH Ha IIKEBHX
Teppacax, JIOHEBE TECKH, pakyIIeYHHKH M KOpPeHHbe [OpPOABI Ha
ydacTKax, TNpHMBIKaOWUX K nasxy. Ha ydacrke, BeiGpanuom pns
Bojosabopa B r. Accabu (Zduonus, sananHoe nobepexbe KpacHoro
MOpS$T), OCHOBHLIMH MpeAMETaMH WHKEeHEPHO-TeOIOTHYECKUX HCCAeN0-
BaHui OBIY KOpajbt H KOMILIEKC H3BEpKelHBIX TOpOo.

W3 13/10:KeHHOTO BBIIIE QUEBHIHO, UTO COOPVIKEHHS BOAONPOBOAA
Ha MYTH OT HCTOYHHKA BOAH 10 €e 110TPeOUTCAs IPHXOAATCS Ha pa3Ho-
obpasnsie reoMopdosoTHIeCKe 3MEeMEHTE MeCTHOCTH, OYyay4H pac-
TIOJIOKEHHEIMH B pycJie PeKH, KaHase, IPpUOPEXHON uacTi o3epa, BORO-
KPAHUJNILR, MOPS, Ha PEUHBIX H MOPCKHUX Teppacax, KOPEeHHHX CKJO-
HaxX PeYHBIX JOJHH W MOPCKHX MOOEpe:kHil U 11a BOJOpa3jfenax.

[TostoMy npu HHMKEHCPHO-1€0J0rHUECKUX H3BICKAHUSIX AN CTPOH-
TENBCTBA COOPYKCHHIT BOJAONPOBOAA BCTPCUAIOTCS BechMa paszioob-
pasHele KOMILICKCEH FeHETHUECKHX THIIOB TIOPOJ ~— Or COBPEMEHILIX
MOPCKHX HJOB, CTAPHYHBIX PEYHEIX ONIOXKEHHH, aNMIOBHATBHEIX MCC-
KOB, TaJCYHHKOB W {JIHH, AeNIOBUANBHBIX, J0J0BBIX H (DAHOBHOTAAIH-
AJbHEIX OTJOXKE(IHH, 3/I0BHAJBHEX 06pa3oBaHuil 10 KOpPeHHBIX TI0-
PO KOHTHIIEHTATBHOIO H MOPCKOTO IPOUCXOMKCHUSI,

Bcee 31 nopoas! {TpyHTH) 11pH HHMKEeHEPHO-TEOTOTHUECKHX H3BICKA-
HHSIX JJIST OPOCKTHPOBAHUS CHCTEM BOJOCHAGKEHHS MONIEKAT HCCe-
IOBaHHIO Pa3/MYHBMH [OJEBLIMH W MafOpaTOPHBLIMH MeTORaMH M
OLleHKe KaK I'PYHTHl OCHOBAHUSA B 3aBHCHMOCTH OT HX COCTaBa, COCTOSI-
HHUSI U OT XapakrePa MPOEKTHPYEMOro COOpyHKEHH.

3. COCTAB, OBBEM MW METOAUKA WH)XEHEPHO-FEQJOTHUECKHX
H TUAPOIEOJOIMHECKUX HCCAETOBAHUN

Ilpu mpoek1upOBaHHH H CTPOMTEILCTBE COOPYKEHHI BOJOTPOBOAA
OCHOBHBIMH 3afauaMH, CBS3aHHBIMH C HHZKCHEPHO-FEOJOrHYecKHMI
YCloBUAMH, SBASHOTCS' BRIOOP MecTa nojJ Boxo3afop ¥ OuucTHbIE cO-
OpYKeHus; Onpeje/IeHHe KONCTPY KUHH COOpYXeHu# u ux dyugamerr-
TOB; pacyeT NPOYHOCTH OCHOBAHHUI COOpYy:KeHHH; 0DOCHOBaHHe Cro-
coGa CTPOWTEABCTBA TOJABOAHKEIX ¥ MMOJ3EMHBIX YacTeH COopYyKeHui,
BHIGOp (NpW HEOGXOAUMOCTH) M PacueT JHO- U BeperoyKpenuTeNbHbiX
YCTPOHCTB, MPOTHBOONOMIHEBBIX H APEeHaKHBIX COOPYKEHHH; TIPOrHO3
YPOBenHOro pexuMa CPYHTOBHIX BOJ Ha YYacTKe BOJOIPOBOJHLIX
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COOPYKEHUH Ha  UEPHOA  HX  CTPOWTCARCTBA M 3KCOJaya-
TALUMH; 3AUIMTA NOJABOAHBIX M NOA3EMHBIX META/IHYECKHX H KEJI€30-
GEeTOHHEIX KOHCTPYKUMH OT KOPPO3HH.

Brifop Mecrta An4 pasMemienust BOR03a0OPHLIX COODYVIKCHHE Npo-
BOJHTCH MO MMEWOILUMCS TOROpPaduuecKHM, THAPOJOUMYECKHM, reo-
JOTHUECKMM MaTtepuanaM M JaHHBIM peKOTHOCHHDPOBOUHBIX 0Ocie-
JOBaHUY ydYacTka BOJOTOKA, BoJoeMa B padoHe pacnosOoKCHUS BOJO-
notpeGurend. Brbop Mmecta Bojosabopa NPOM3BOAUTCS Ha CTajHu
T30, B cxeme BojlocHalbKeHHA AaHHOTO paifoHa MIH, €CJAU OHM HE Co-
CTAaBASUIHCE, B CHENMANLHOR NIpeanpoekTHoi npopaborke (nepes rex-
HiyeckuM npoexTtoM). [lpu atom paccmartpuBaercss KamMepanbHO U HcC-
ClejlyeTcd B HATYpe OYTEM NPOBEAeHHS obJierueHHbiX H3BICKAHHH Paj
MeCT BO3MOZKIOIO PaclnoJOKeHns BoJo3abopa 1 BLIOHDAETCH H3 HUX
JAyulliee 10 TEXHHKO-3KOHOMHUECKHM MOKA3aTENAM CTPOHTENLCTBA H
3KCIIyaTallHu COOpYHKeHHi.

Ha BoiOpaHHOM MCCTe OPOBOASTCH JPTANBHRIC H3HICKAlIUS, NpH
JTOM AJ4 PEICHUs MEPCUNCAEHHBIX BhIlllE 324y B obuieM ciyuae usy-
YAKTCsH [eOJdOrHYecKHe H [UJIPOre0JOrHYCCKHe VCIOBUST paHoHa o
yuacTKa BOAONPOBOAZ W BHIABJAAIOTCH Ha TIOMAAsX pasMelleHHs COo-
OpPYKEHHH COCTAB rpYHTOB, WX [EHE3UC, Xapakrep HamlacToBaHuil,
MOILIOCTh OTAENLHHIX CHOEB, IPAHYAOMETPUUECKHIl COCTaB I'PYHTOB,
UX OOBOJHEHHOCTh, (PU3HUECKOS COCTOAHHE, (DH3UKO-MEXadHdyecKue
cBOficTBAa M MPOYHOCTh, (UIALTPAMOHHEIE CBOMCTBA, KOJHYECTBO H
COCTaB BOJOPACTBOPUMHIX COJMEH U TymMyca, KOppO3HOiHBIE CBOHCTBA
IPYHTOB M arpecCHBHOCTb FPYHTOBLIX ¥ NOBEPXHOCTHLIX BOJ 10 OT-
HOLEHHIO K OeTOHY U MeTanay. MHKewepHO-TCONOMHUCCKHE YCTOBHS
yuacTKa B LE&JOM B OFIEJNBHBIX NXOMAJ0K Pa3MEIIeHHS COOpYIKeHHH
W Tpacc BOJOBONOB H3YHAKTCH MeTOJAaMH HIDKEHEPHO-TeOJOrHdecKo i
ChEMKH, OVPEHHS CKBaXKHH, OPOXOAKH MmMypdos ¥ pacuycTok, mone-
BOro 1 JafopaTopHOro onpofoBaHusi TPYHTOB U PYHTOBBIX BOJ, Teo-
(U3UUECKNKX M3MEpEHHH, HabMIoJeHnA 32 PEKMMOM NOA3EMHBIX BOJ
H CBS3aHHRIX C HHMH NOBCPXIIOCTHHIX BOJ BOJOTOKOB U BOJOEMOB.

”H)KBHBPHO- reoJiorpyecKaqa cCbemMka

HuxkenepHo-reosorydeckas ChbeMka MPOBOAUTCS OOLIENPHHSTHIMH
MEeTOJaMH W BEIMOJHAETCH B KOMIUIEKCC C pa3BefouHBIME OypPOBLIMH,
mypOBOUHBIMKM U ONBITHBEIMKH pafoTaMy Ha IAOmMAAKax pasMelleHud
IIPOEKTUPYEMBIX cOOpYKeHnH. IIpn nuKeHep Ho-reo 10 4eC KOH CheMKe
H COCTaB/lelliH HHKEHEPHO-TeONOTHUCCKUX KAPT UCIOAB3YIOTCH HMEr-
IIWECs M0 JaHHOMY paloHy (ydacTKy) cBefeHHH IO reoJOruH, THAPO-
PeOJIOTHN,  WHMKEHEPHOH reosoruu, reoMopdoJordd, reoMsHke,
a TakXXe MaTepHaasl o NPOeKTHPOBAHHIO, CTPOHTEJABCTBY M 3KCIIYya-
TalHH COOPYKCHHM, PACHONOMeHHBHIX HA YyUYacTke WAM BOIU3U HEro
B QHAQJOTHYHEIX  VCJaoBHAX. Muxenepro-reonorudecxkass CcheMka
JOJDKHA OMHpPAThCH Ha AAHHBIE NMOJEBHIX KOMILIEKCHLIX BH3yallbHHIX
HAOMONEHTH CHEMULHKA M Ha De3yJabTaThi Pa3BeNOYHBEIX, ONBITHBIX H
AabopaTopubix PadoT, BBRIMOMUSIEMBIX Ha ydactke To oOmeH npo-
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rpamye u3bicKauril, OGOCHOBAHUEN HHAKEHCPHO-Ie0NOTHYECKOH CheMKIT
cjyKar BLIpabOTKH, 3aKJajJhiBaevble Ha IUIOIAJMKAX COOpY KEHHH,
a OJIoI@JH CheMKH, NPHJETAIHC K IIONIajKaM coopyxkennil, ocge-
IMATCS, cCAH HeoOXoMEVOo nipH IIoXOH OOHaKEeHHOCTH MeCTHOCTH,
CICHHaNBHBIME Pa3BEROUHBIMH BhIpaBOTKaMH.

B nnomane MHKCHEPHO-TEOAOIUYECKOR CHEMKHE BKAYATCA Bepe-
roBast iloJioca BOJOTOKa (BOJ0EMa) W 4acTb MX aKBaropHil (He meHee
geM ira 100—150 m 3a 1 pannusl yyacrka pa3MeuleHu s NPOeKTHPYEMbIX
coopyxeHuit). Ha Mansix (Helupokux) pexax CheMKa JOMKHa OXBATbI-
BaTh ¥ MPOTHUBONOJOKULIA Oeper.

[Tockoneky pazMcpLl IIOWAROK pasMelleHdsT COOPYKCHHR BoJO-
NpoBoja 0ObIMHO HeBOABIIHE — OT HECKOJBKHX I'eKTapoB 0 HECKOJMb-
KHX JECATKOB TeKTapOB, HHKEHEPHO-TEOJMOTHUECKHE KapThl YYaCcTKOB
U TJACIANOK 3MHX COOpYMKEHHI uenecoobpasHo COCTaBASiTE B Mac-
wrabax TonorpadHyeckod CHEMKH, BHINOMHAESMON AN NPOEKTHPOBA-
Hus, obeigdo 1 : 2000, 1 : 1000 g B OTAENBHEIX CAYYAAX AAS MENKHX
yuactkoB — 1 : 500,

Ha ugnxeHepHo-reoforqueckKux Kaprax JAOMKHBL ObITh OTPaXKEHBI
NOKPOBHEIE OT/I0KEHH A U NMOACTHIAIOIIHE X KOPEHHLIE NOPOALL C YKa-
3aHHeM HX BO3pacTa, reHesdca, yCJ/A0BHI 3aleran{s, cocraBa, CoCTOdA-
HHUS ¥ MOILHOCTH.

I'pananuy no MOUIHOCTH OTMOXEHHH [Ip HHHMAIOTCH B 3aBHCHMOCTH
OT €€ BapbHPOBAHHS HA IJIOWAAH C YUETOM MIPEANOaaraeMoro 3arayob-
JeHHst NPoeKTHPYeMBIX coop)xenuil. MukeuepHo-reonoruueckue yc-
JIOBHSA HA KapTax # paspc3aX K HUM JO/KHDLL ObiTh OTpakensl 40 ry-
OHHBl HHXKE TaK HA3BIBAEMBIX AKTHBHBIX 30H — TpPaHHll 3aTyXaHusd
HanpsKeHul B I'PYHTAX OT BCCA TPOEKTHPYCMBIX COOpYKEHUR.

B caomHRX OpHpOAHBIX YCIOBHAX ¢ HandddeM GoJ/IBIIOTO unciaa
Pa3sHooBpa3HBIX HHIKCHEPHO-re0JOTHIECKHX (aKTOPOB, COBMELIEHHE
KOTOPLIX Ha OJHOH KapTe ObiBaer 3aTPYJAHEHO, COCTABAAIOTCA HapARY
¢ ofIe# HHKEHEDHO-TEOJOTHUECKOR KapTOH KapThl HHMKEHEPHO-TEO-
JIOTHYECKOTO PAHOHUPOBaHUst (MHKPOPAHOHHPOBaHHA) H BCHOMOra-
TeNbHBE KapTbi, OTpaxKawllHe OTISABHEIE MOP(OJOTHYECKHE, Teoso-
rgueckye, (PU3HKO-TeONOrHueckie u JApyrue oco0elHOCTH H3Yy4aeMod
repputopuy (puc. 4). OHH cocTaBaAdlOTC H B TEX cAydadx, Koija
OT/IeNILHEIE HHIKEHEPHO-TEOJOrHIeCKHE OCODEHHOCTH LIMPOKO Npes-
CTaBJeHBl Ha AAHHOHA NJOMIAAH H SBJAAITCA ONPEASAAIOWHMHE B OTHO-
ey BeIBOpa B ee rpejenax MECT pa3MelleHHs [IPOEKTHD YeMEIX Co-
Opy:KeHull U pa3paboTKd cuendalbHbLIX MEpONpHATUH MO mpeloTBpa-
WEeHMI0 BPEANOro BJAMSHHS 3THX OCODEITHOCTEH Ha CTPOMTENBCTBO U
SKCONYATAIUIO COOp) KeHUl (AaKTHBHBIA KapcT, ryBokHe ONOJ3HH,
Pe3Ko Bpipa)keHHass HEOJHOPOAHOCT: (PH3UTECKOTO COCTOAHHA H Npod-
HOCTH TPYHTOB B ILTAHE H 1O paspedy u ap.).

K kapre udiKeHepHO-TEONOIrHYECKOTO paloOHHPOBAHHS COCTAB-
JASeTCH nogcudTeAbHAS 3aMMCKA ¢ KPATKOH XapaKTepHCTHKOH HHMKe-
HepHO-re0IOrHYeCKUX OcoBeHHocTell Kaxjaoro yyactka. Hampuwmep,
yuactox [ (cm. puc. 4) — nofiMa pexHd € CYXHMH, MECTaMH 3AJTHUTBIMH
BOJOH cTapHmaMM, C0KeHa (CBEpPXY BHH3): C/I0SIMH TOYBbL (MOIL-
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gocThio 10 0,3 M), CYIIHHKOB Jerkux (3—>5 M), raseunukos (8—10 M),
pa3HO3ePHUCTHIX TIeCKOB, MECTAMH TVIMHHCTBIX, ¢ OTAEJIBHOH rasbKoi
(9—10 m). KopeHHbie nopoapl, NOACTUIAIONHE ANJIIOBHH, — KpCM-
HHUCTHE U3BeCTHAKH HuzKHed nmepbMu. C raydunbl 1 M oT noBepxHOCTH
3eMJH BCe TOPOoJEl 00BOAHEHb!, KosQdHIHeHTR DUABTPAIUT CYIJIUH-
koB 0,1—0,5 w/cyr, rameuttukoB — jgo 130 m/cyT, meckoB — 7—
20 M/cyT. ¥4acTOK exeroJlHO B MaBOJOK 3aTallIMBaeTcs BOAOH C/aoeM
BBICOTOH 70 | M; )1 CTPOMTENBCTBA NPUIOJCH NPU YCAOBHH 3alIUTEl
COOpY2EHHH OT TNaBOAKOBBIX BOJ (oOBasJoBaHHe, MOACHINKA, HAMBIB
FPYHTOB) H 3aMeHB B CTapHUAX KHAKHX HJOB JADYIUMH TpYHTaM#
WIH YCTpOHCTBa c¢BaHHoro ocHoBaHHf. CYIrJIMHKH Kak OCHOBaHHe
coopyzxennit cinabeie, ¢ R* ne donee 10° Ila; R" raneuHnkos jo 5
x 10% Ta, neckos — Jo (2,5—3).10° Ia.

Yuactok VII — obsacTe nepexosa cKAOHA JJOMHHEL K BOJ0OD a3 ieb-
HOMY IIATO, CJOXKEHd KOPEHHBIMY KPEMHUCTHIMH H3BeCTHSKaMH, NpH-
KPBITBIMH  CJIOEM aJJIIOBHA/bHO-leJI0BUANbHBIX 00pa3soBaHHuil  Mo-
HOCTBIO 2—3 M. YpPOBHH I'PYHTOBHX BoJ, — Ha TiybuHe Oosee 20 M.
B u3BecTHsAKaX Z0 OTMETOK JIOXKa APeBHEr0 PYCaa PEKH 110 KepHY Mpo-
CAEXKNBAIOTCH KABEPHEl Pa3MEpPoOM A0 | ¢M B gmaMeTpe; NpoBanop Oy-
pOBOTO HHCTPYMEHTa MO CKBaXHHAM He oTMeyasock. IIposBrenus
KapcTa Ha TMOBEPXHOCTH Y4acTKa, KakK d B Npefenax Bcell 3acHATON
nJtomany, He HaOmogaercs. MspectHsku cnao BhiBeTpesple, Kpen-
KHe, TpeUlMHOBaThle, KoshduilreHTst Quabtpaniu 3—7 M/cyrt. Yua-
CTOK AN CTPOHUTENLCTBA MPHIOAEH.

IofoOHO NpuBCAEHHOMY OMUCHIBAIOTCS U pYTHE YUaCTKH ¢ Xapak-
TePHCTUROH CTereHH MPHUTOJHOCTH UX A5 CTPOUTENLCTBA C YKAa3aHHEM
npu HeoDXOAUMOCTH Ha TEPHOJ] CTPOHTENLCTBA M IKCINYATAIHH CO-
OPYXKEeHHH CleqHaNbHBiX MEpONpHsATHH, HanpuMep Ha yuactke [V,
The CYrauHKH npocajounsl (I-if tum), uau Ha yuactke VI, rae HaOumio-
JAI0TCH OMJBIBE! JeNIOBHANLHOIMO TOKPOBA.

IlpusepenHas HHKeHep HO-Te0JIOTHUeCKa s XapaKTepUCTUKA
YUACTKOB BMECTO [MOSICHHUTENbHOH 3amucky MOXKeT OBTh jJaHa He-
HoCpeAcTBEHHO Ha KapTe 1o dopMe ¢ rpadaMu: reoMopdosioTHiecKasn
XapaKTepUCTHKa, FeoJIOTHUECKOR CTpocHue ¢ TNoArpadamu — paspes,
reOJIOTHUECKHH HHJEKC, HauMeHOBaHHe TMOPOJ U MOIIHOCTE CJIOEB,
Tujiporeojiorugeckas XapakTepPHCTHKA, pasBuTHe (H3HKO-TeoJoTHYe-
CKHX MpPOIeCcCOB W ABJeHHH, MOAJNeKAMUX YueTy OPH NPOeKTHPOBa-
HHH K CTPOUTeJLCTBe, XapaKTePUCTHKA yUaCTKOB 110 CTelleHH UX NpH-
TOIHOCTH A5 CTPOUTEILCTBA.

HH:xeHepHo-reosloTHYECKHE CHEMKW [10 TpaccaM MarucTpatbHBIX
BOAOBOJIOB H TIIOMAAKaM Ha HUX TOJ NpPOMeKYTOUHBIE COODYKeHHUS
(HacocHble craHuMu, pesepByapHl, QIOKEpH, 3CTAKajbl W Jp.) NPOBO-
AaTcs Ha nooce wupHHOH 10 300-—500 M (10 150—250 M B CTOpOHEL
OT ocu Tpacchl). [1o xapaktepy pabor — 370 KOMILIEKCHas MapLipyT-
Has HHKeHEPHO-TeOJOrHYecKas CheMKa, KOTopas JOJMXKHa OMHpaThes
Ha WMeromuecs TeoJioruyecKue KapThl, ¢akTHueCKHe MaTepHalbl pas-
BelOUHLIX BEIpaBOTOK [10 Tpacce M ILIOIAjKaM pasMelleHnd Ha Hel
NONyTHEIX CoOpy:KeHH, JOKYMEHTAIHIO eCTeCTBEHHBIX U HCKYCCTBEH-
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Hbix O0HAKEHHUI W, HaKOHEU, Ha MATePHaNBl MOJEBBIX MapUIpVTHDLIX
reoJlorHyeckux nabaofeduil ¥ analduza (QopM MUKpopenbeda, M03-
BOJISIOIIHX TeOJIOTy He TOJABKO B0dee MOJHO, HO H C HaHMEHbLUINMU
saTparaMd Ha BHMOJUEHHE (H3HYECKHX OOBEMOB pasBefkd OTPazuTh
reoNoOTO-TUTONOTHUECKOE CTPOSHYE TOJNOCH CYUIH BAOML TPacCH.

Takoli MeTOA HHKEHEDHO-FeOJNOrHYeCkOH CHCMKH Tpacc HasBaH
2aBTOPOM T'COMOPPOIOTHIECKHM M LIHPOKO MPUMEHSJICH OPH H3BICKA-
HHSIX W NMPOEKTHPOBAHHH MalUCTPaldbHBIA TPYGonpoBoaOB (HedTe- U
rasonpoBofoB ¥ BojoBopoB) Tyfmaszel (bBawxupna) — Mpryrexk,
Baky—Dbarymu, Kour—Tyance, 'ypoes—Kocuainin, Kpacuogap—
Hosopoceuiick, byrypyeaan—Kyibrimes, a takxe ga Tpacce Tpy6o-
npoBogoB B Tatapuu n Baumrkapuu,

Ilpoponenbili MacuiTa HHMKEHCPUO-TEOTOTHUECKUX KapT TOJ0C
Tpacc AOMKEH COOTBETCTBOBaThH Macmrtaby TonorpapHueckoll CheMKH
(puc. b), momepeuHrlil MOMKET GHITH NPOU3BOILIIEIM, HO He Medpue
1 : 5000. Pesyabrartel HaOM0IeHAR IPH ChHEMKe CJISAYeT NPHBSI3HIBATH
(ry1asoMepHO MM H3MePeHHeM PacCTOSHUP waramu) K Tonorpaguye-
CKHM 3HAaKaM Ha Tpacce — YVIVIOBEIM, CTBOPHBIM, MHKETa:MHBIM, €Cld
pasfHBKa MyKeTazKa MPOU3BOAHMTCS B HaType, ¥ Ap. KapTol and ynob-
CTBa MOJB30BAHUS NPH TPOSKTHUPOBAIIHN PEKOMEHAYETCS COCTARJAATHL
Ha JuCTaXx TONorpapuueckKod CheMKH HOJOCH Tpacchl HJAH CHTya-
IIMOHHBIX TOMONJIAHOB, KOIJla OHH COCTAaBJAAITCS 03 ChEMKH NOJOCH.

Ilpy HHMKeHepHO-TCOMOrHYECKOH CHEMKE Tpacc TPYOOIPOBOJOB
YMCNIO HCK) CCTBCHHAIX H €CTECTBEHHBIX TOUEK HabMOAeHHH Ha Pasibix
YUACTKAX MOMKET ObiTo Pa3sMHuHbIM B 3aBHCHMOCTH OT Te0I0ro-AHTON0-
THHYECKOTO CTPOEHHS M THAPOTEONTOrHUSCKHX YCJAOBUHA MECTHOCTH Mpo-
JAoxednua Tpacchl. [TosTOMy #HHKeHepHO-TeONOTHUCCKHE KapThH, CO-
CTaBAACMBIE TI0 pe3yJapTaraM TAaKHX CheMOK, HEKOHJHIHOHHB
Onuako od# JOJKHB TP aXKaTh FCOMOPPOTOTHYECKHE, TeOJOTHUECKHE U
FHAPOTEQAOrHYeCKHe YCIOBHSA, JIPEBHHE U COBpeVeHHLIe QU3UKO-Treo-
JIOTHYECKHe SBAEHHH H OPOLECCH ¢ [MOAHOTOH, A0CTaTouHOMH (B COBO-
KYIHOCTH C MaTepuajiaMu TOJeBHX u JaloparopHEX ompofoBanuil
TPYHTOB) AN KOPPEKTHPOBKH [TOMOMCHUS Tpacchl B fJlage Ha paHee
BEIOpaHHOM 0OOLIEM ee HampaBAeHHH U pelUIendss npH MPOEKTHPOBAHUH
3ajziad, cBA3QHHBIX C ONpelesieHUeM crnocoba PHIThS TPpanile H KOTJO-
BAaHOB, BhIGOPOM 3eM/IEPOHHBIX MAalllfH, YCTaHOBJCHHEM THMAa # KOH-
CTPYKI{HH UCKYCCTBeHIBX COOPYIKEHHH Ha Mepexofiax uepes pery, OB-
pard € y4acTKd ¢ HeBJaronpHATHEIMH MOpP(HOSOTHUECKHAMH H TEOoJO0-
THUECKUMH VCJOBHSIMH, YCTaHoBKRo# omnop JIIIT u cBs#3H, nposoxe-
H@EM aBTOJOPOT, [OJCYETOM CTOHMOCTH CTPOHTEJIBHBIX 3eMJsiHbIX
paboTt.

Ha roHuenbHBX yyacTKax Tpace BOJOBOJAOB (4 MIOOLIX APYTHX TPY-
GoNpPoOBOJAOB) HHKEHEPHO-TeONOrHYecKas CheMKa BHINOHAETCS CTPOro
KOHJMIMOHHOH. DoJsee Toro, nNpd HaNHYHH CAOKHILIX TEKTOHHYECKHX
HapyueHui AN X BLISIBJICHUA YHCHAO TOPHBIX BbipaBOTOK Ha OTAeNb-
HBIX y4acTKax TUIOMIAAH ChEMKH MOXKeT OuTh OoablIe, YeM Tpebyercs
[0 KOHJMUMH 19 JlaHHOro MacwTaba KapTel P HOPMalbHBIX Teoslo-
IHYECKHX YCJIOBHAX.
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Ilupura nojsockh cbemkd He Menee 300—500 M, macumitadel
1:5000—1:2000 B 3aBHCHMOCTH OT CJOKHOCTH HIlKEHepHO-Te0/0rHYe-
CKHX YC/IOBHH TOHHEIbHOIO Y44CTKA, €ro NPOTSIKCHHOCTH H AD.

BypoBble M TOPHONPOXOAYECKHE Pa3BejouHble PABGOThHI

DypeHHe ckBaxHUH Ha Y4aCTKaX pasMelleldsi BOJOIPOBOJHHX CO-
OpYKEHUH NPHXOAUTCS BECTH B Pa3iNuHbIX MOPHOJOrHYECKHK Y0~
BHSIX: B aKBAaTOPUSIX BOJOTOKOB H BOJOEMOB -— B HX PYC/Jax ¥ HA 3a-
JIUTHIX BOJOH yuwdcTKax, Ha cyie — poliMax, TeppacaX, GeperoBmIX
CKJIOHAX H BOJOpa3jenax, a TaKe B pa3fHuYHHIX MOpoJaXx — B PHIX-
JILIX MEJNKO- ¥ KPYIHOOGAOMOUHBIX, CBA3IKIX NOAYCKAMLHBIX H CKalb-
HhiX. [1y0uHa BCKPHITAS TOPOJ ANS HX H3YUEHHsS 34BHCHT OT BeJH-
YHHB 3aTAYOAeHH A GYHIAMeHTOB COOp VEEHUH, a TAKIKe OT JHTOJNOTHH,
XapaxkTepa HamlaCTOBaNHH U (H3HYECKOTG COCTOSHHSA MOPOA.

PasBepounsie pagoTsl HA y4acTKe BOXO3AGOPHBIX
COOpYIKEeH R

W3 coopyxenuil BoponpoBofa Haunbosee TSKEThIME ABASIOTCH I'O-
JIOBHEIE COODYKEHUST — HAaCOCHAS CTAHHHS NEPBOTO NOABEMA C BOJC-
NpHEeMHEIMA YCTPOHCTBAMH. B PHIXJBIX H CBA3HLIX HOPOJAAX Cpemuei
IJIOTHOCTH — MeCKaxX, CYMecsx, CYMAMHKAX, UYeTBepTHUHRIX [JIHHAX
(cM. puc. 2, a, 6) — coOpyKeHus ONYCKAKT HHMKE JAHA BOJOTOKA,
BogoeMa Ha 8—10—15 M. B cooTBercTBHE ¢ 3THM I1y0nHa pasBeloy-
HEIX BbIpaDOTOK MOJ COOpYXKEHHS Ha TAKHX Y4YaCTKax COCTaBjsier
obbraro 25-—30 M.

Ilpu HANMHYMM HEROCPEeACTBEUHO HA IJIOLIafKe COOpYXKeHHH cia-
GeIX TpYHTOB (TOpOB, HIOB, MITHCTBIX TOHKO3€DHHCTHIX PRIXJAOTO CJIO-
JKeHHS TIeCKOB, BOJOHACHIIEHHBIX 10 TNpeAcna TeKY4ecTH CYTAHHKOB
u cyreceil) OHH NMPOXOAATCH CKBaXKHHAMH NOJHOCTBIO. Dypenue B 3ToM
clyuae Befercs A0 CJAOS NOPOJ, KOTOPRIH MOMET CAYMHTh OCHOBA-
HHEM COODY2KEHHS; STOT CJIOH HCCAELYETCH 110 ero MOUIHOCTH N0 IJy-
OHHBI Ha 3—5 M HHKE aKTHBHOW 30HRI,

Ha yuactrax, CTOKEHULIX ALTIOBHAIbHEIME OO/JOMOUHBIMH 00pa-
30BaHHAMH (KPYIIHBIMH MECKaMH, I'DaBHeM, FaleuHHKaMH), ri1yOHHa
pa3BellOYHBIX BLIpaBOTOK MOxKeT OHITh CYHIECTBEHHO MEHLI1Ile, UeM B OT-
MeYeHHHIX BHIle YCJIOBUSAX, MOCKOABKY B Takux TpyHTax 30Ha pac-
NPOCTPAHeHHA HAmpfKeHHI OT Beca 3JlaHUfl HACOCHOH CTAHIHH Mep-
BOTO nojikeMa OOBIUHO HE npesbimiaer 7——10 M. YuuThiBag, OJHAKO,
HENOCTOSHCTBO COCTABA AaMJIOBHAJNbHEX ONIOKEHHUH Mo raybute H
B IyaHe, psl pasBeJOUYHHIX CKBA)KHH M Ha TAKHX YuacTKax CIefyer
JIOBOJHUTh JIO KOPEHHEIX MOpPOJ.

Ilpn rayGokoM (Oosee 30—50 M) saneradny KOPeHHBIX [MODPOA,
KOrja 3Ta IMyOHHA M COCTAaR NMOKPOBHHIX OTJIOXKEHHH B oflieMm 10
MUMEIHMCH MaTepHanaM H3BeCTHH (M3BECTHO TAKXKe, UYTO B TOJIIE
MOKPOBHLIX OTAOMEHHHE cabblX IDYHTOB HeT), JOBOAHTbL CKBAaXkKHHBI
JI0 KOpeHHHIX II0poj He clefyer. [nyOvHY CKBaXKMH B TAKMX Caydasx
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MOYKHO OrpAHMYHBATh. Fa NJOMajKax, CAOXKEHILX C)1JIMHKaMH, Cy-
necsMd, MeJKUMH neckaMmu, — Iy OMHOH HusKe JHA peKH, paBHOH
JAuaMeTpy COopYKeHust (pasMepy IHHHOH CcIOpoHBl (YyHAAMCHTA —
MJUTLl TPH YeTblpeX yTOJNLHOH (opMe COOPYXKEeHHS), Ha IIOLalKaX,
CHOXEIIbX MOIMHOH Tonue#t KpynHBIX TECKOB UMM IpaBuiilio-rajey-
HUKOBbIX OTJI0MKeHWH, — IJIyOUHOH HUXKe JHA pexH, pasloH 10Jo-
BAHE JHaMeTpa COOpYKeHHs (I0JOBHHE JJMHHHOH cTopoumr ¢yHAa-
MeHTa).

Ecian OCHOBAHUCM COODVAKEHHS FABJAAIOTCH KOPEHHDBIE CKaJbHbIe
WM TOJAYCKalbHble Topofn! (CM. pHE. 2, 6, 2), 3aray0senue ero JHUILA
HHe YPOBHST BOABI B BojloeMe, BOJAOTOKE ONPCACAAETCS JIMLIL KOH-
CTPYKUHMEH COOPYMKEHHS M YCJOBHAMH NOCTYTJIEHHSI BOAb B BOJO-
NPHEMHYIO KaMepy KoJojla MpH pacyeTHOM HaHHHU3IIEM YDOBHE BOJbl
B BOJOTOKe, Bojoeme, B 3THX cJydasX CKBaxKHHaAMM BCKPBIBAIOTCS
[MONHOCTEIO CJOH 5/10BHT (HANEN0 HJM YaCTHUHO BBIBETPUBIIHECS
KOpEHHbIE MOpoabl) ¥ HA 2—3 M cOOCTBEHHG KODEHHbIE TIOPOJABl HHKE
OTMETOK 3al0XKEeHHS JHUILA COOpYIKEHHS.

Paspefoulible cKBaXKUHHl HAa yuacTKe BOJjo3abopa pacllojaraiorcs
oOHYHO MO TpPeM CTBOPAM — OCEBOMY [0 OTHOLIEHHIO K COOPYXKEHHIO
U JABYM, MapaJjiielbHbM OCBOMY, PacloNoKenlbiM 0 00e CTOPOHB! OT
gero B 50—75 M. Ilar Mexay CKBa*KHHAMM Ha TONEPEYHHKAX
25—100 M. CxkBaxuHbl OypaTcs YAapHbIM crnoco0OM ¢ HAYalbHBIM
aramerpoM 168—219 mm.

CKBaKuHBl 51 ONBITHBIX OTKAuYeK C ILesbi0 OnpeaejeHus Kosb-
¢unveHToB (GUIBTpaAlluy NMOPOJ, pacyeTa BOJONMOHUMKENHS HJAH NpU-
TOKa BOJbl B KOTJOBAH HPH CTPOHTeJIbCTBe OypATCA AUAMETPOM
219—273 mm

Ecau B jonule pexu HAM APYroro BOAOTOKA, BOJCeMa HMEIOTCH
MOHMEHHAST Teppaca WAH AKKYMYJATHBHBIE Teppachl HHOIO MOpAAKa
mupunHoi Gosee 100 M, ckBaxuubi 6ypATCT N0 YKA3aHHBIM Monepey-
HUKaM B mpejleidXx KOHTYPA NPOEKTUPYEMOrO COOPYIKEHHS M 3a €ro
npegesiamMu Ha paccrosHud Ao 100 M B cropony Gepera u o 50—80 M
B iy axkBaTopuu (puc. 6).

Koraa B foauHe pexn WM y Apyroro BOJOTOKA, BOJOeMa OTCYT-
CTBYIOT noiiMa uJji# aKK)MYyJATHBHBIE Teppackl HHOTO TIOPAAKA HIAH
ecsly UpUHA 3THX Teppac MeHee 100 M ¥ OHH HenocpeACTBEHHG CONpPS-
raloTCcst C KPYThIM CKAGHOM JIOJIHHBI, TIONEPeUHHKY Pa3Be/IOUHbIX CKBa-
KHH YAJHHSIOT HA KOPEHHOH CKJACH Ac Beixoga Ha 100—I150 M 3a ero
BepxHiolo OpoBKY. Bypenue ckBaxkUH Ha CKJOHe BefleTcsl A0 OTMETOK,
He IIpeBLIIANOMIAX OTMETKH TMOJOLUBBI aniloBusi Ha noiiMe {(0uyes-
HHKe), a OTJeAbHBIE CKBAXKHHBI (MO /JABE-TPH HA KAKIAOM MOMEpey-
HHKe) — JI0 OTMETOK HUIXKEe 3aN0kKeHHf AHHUIA COopyxKeHus. B cooT-
BETCTBUH C STHM pPsJ CKB&XKHH 3JeCh MOXeT HMeTh 3HAUHTeNbHYIO
raybuny — no 50—100 M.

Ilo xopeHHBIM OpoJaM, B TOM UHCJe U TO 3J1I0BHIO, €CJU OH TNpel-
CTaBjien NPOAYKTaMu Halesa0 BbIBETPHBIMHXCH KOPEHHBIX NOpoji W/IH

- KpynubiMd 06J10MKaMHd KOPEHHBIX TOpOJ, CBS3aHHIBIMH TPOAYKTAMH
Lty6oKoro pU3uueckoro 1 XHMHUECKOTO BBIBETPUBAHUA, a8 HE MCAKHM
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me6GHeM WJIH JAPECBON, CKBaMKHHBI OYPATCH KOJOIKOBBIM criocoGom
nauaMeTpom He Menee 112—132 MM ans Bo3momuocTd orGopa Mpod
FPVITOB HeHapyIIeHHoH CTPyKTypbl (MOHOJAHTOB) Ha naGoOpaTOPHbBIE

g
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Pric. 6. Cxema pacnonomeuns passe-
AOYHBIX CKBaXKHWH HA4 Yy4ydCTKe IIPOCK-
THpyeMoro Bogozafopa.

a — naal; § — paspes no [ —1.

!l — nmouBa; 2 — CYIJMHKH, 3 — IeCKH;
4 — raJeyuuKH; 5§ — KOPEHHbie TOPOAb!
(rnuHbl); 6 — rOpM3OHT BOJAB B DPEKC;
7 — CKBaXXHHH; § — YDOBCHL I'PYHTOBBIX
BOJA; 9 — JUMHA ype3a BOAK B peke; 10 —
YeTyn K OHUeBMMKY; !/ — JHHHH pacrio-
JIOMEHHs! CKBAXKHH, /2 — KOHTYp SAaHHsA
OPOCKTHpYeMol o Bofosabopa; [—1 —
ocb BofAo3abopa

Puc, 7. Pacnosiosense pa3BelOYHBX
CKBaKHH HA YHACTKC yKpemyeRHd Ge-
pera pex.

a — pa3pessl; 6 — nNaanbl.

! — pa3BejlouHble CKBaXHHB; 2 — 06-
PhiB Geperd; § — JHHHA ype3a BOJAH B pe-
Ke; [—/ — JYAUM paspesos

—

uecaeflopanud. 3Jeck ke NpoxoJArtcs Wypdsl, KaHaBbl, paculcTKU
JJIsl BBISBJIEHUA TIe0JOTo-JTHTOJOTHUECKOTO CTPOEHHSA CKJIOHA H OT-
Gopa npol (KpyMHBIX MOHOJAHTOB) IPYHTOB Ha HCCAERAOBaHMUE,

Ha yuactkax pasbiBaeMblx ¥ 0GpyIIHBalOmuxcsa Oeperos, mnojje-
XKAUHX KPEMJIEHUIO, CKBAXKHHBI Pa3MeialoT [0 [MONepeuYHHKaM Ha
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6epery, ypese BOJAB H B aKBaTOpHHM BOAOTOKa, Bojoema. [y Guibt
CKBakHH Ha 3—5 M IMme JHA BONOTOKZ, BojoeMma. [IpH OMHAKOBOH
JAUTOJIOTHY TIOPOA M BbijepiKAHHOM Xapaktepe HX HAIIAaCTOBAHHA
B Ipejenax yuacrka Gepera, nojjle:kamlero KpeieHHio, PacCTOHUE
MeXAy NOoNepedHHKAMH ciepyer npunuMarb paBubiM 50—75 M. Tlpu
Pa3HOPOIHOM 1 €0JIOTO-THTONOTHYECKOM CTpOeHHH 0eperoBoi mosocsl
nonepeyHnky Aafd OypeHusa HAa HUX Pa3BeJOUHBIX CKBaXKHH pacrona-
raloT ¢ yueToM 3TOro (akKTopa; pacCTOSHUS MexJy MONepeyHHKaMH
B TAKUX Ciiydasix MOTYT GbiTh MeHblle 50 M. lar MeXAY CKBaKHHAMH
Ha nomepeyankax 10—25 M, uncao HX Ha KaxJOM NoNEpevyHHKe 3a-
BHCHT OT BbICOTHI B Mopdogorun Gepera, MOAMeRANIerc KpeIjleHHio,
1 MOXKeT GbITh OT Tpex Ao nsityd (puc. 7). Jluamerp cCKBaKHH, HCXOAA
U3 yCIoBHH oTOOpa Mpod TpYHTOB HEHAPYUIEHHOHR CTPYKTYPH A4 Ja-
GOPATOPHBIX MCc/e0BaHuil, gonkeH ObiTh He Menee 127 mMM. Ha Gepe-
rOBHX OGPBIBAX WJIH KPYTHIX YCTYNax Teppac Ha TeX Ke Iolepeudu-
Kax, TjJe pacrnofaraloT CKBaXKHHbL, WJIH MEXKIY HHUMH B XapaKTepHbIX
10 TeoJlorG-JUTOJOTHYECKHM OCOGEHHOCTAM MECTax JenaldTcst pac-
YHCTKH, W3 KOTOPBIX TIPH 1eoOXOAHMOCTH Taxke OTGHPAIOT mnpoOH
(MOHOMIMTBE) TPYHTOB Ha HCCAEROBAHHE.

Pazsefounble paGoThl Ha YUdCTKE COOpPYXeHWH
NG OYHCTKE H MOJArOTOBKE BOJXH!

Ilpn pasMelWleHHH OUYHCTHBIX COOPYKeHHH HA Y4acTKaX, CJAOXKEeH-
HblX NOKPOBHHIMH PHIXJIBIMH M CBA3HBIMHM OTIOXKEHHAMH, PasBejou-
HBIMH paloTaMu n3ydyaeTcsd TOAUlA IOPOA OT NOBEPXHOCTH 3€MAH J0
ray6uHbl Ha 2—3 M HHZKE TaK Ha3HBaeMOll aKTHBROH 30HB — 0B6/1acTH
MONHOTO 3aTyXalufd JCMONHATEALHOrO HaNpsxKeHHs B IPpyHTAax OT
COOpYKEeHU#,

Iockonbky QyuaamenTsl Goabliell YaCTH COOPYXKEHHH 1O OuHCTKe
M NOATOTOBKE BOJB! 3aKJAaJbIBAIOT NMPH HOPMAAbLHBIX TpyHTAX HA IAy-
Oune we Gosee 3—4 M OT MOBEPXHOCTH 3€MJIM, 4 MOMHOCTh AKTHBHLIX
30H IO HHMH B TOKPOBHBIX PBIXMBIX H CBA3HBIX OTJAOKEHHAX cpelnell
NJOTHOCTH B ofileM He mpesslliaer 5—6 M, 10 riy0uHa Pa3BEAOUHBIX
CKBa:KHH 31ech 0ObIMHO He Gosee 10 M.

Ha nnowagkax, pacnofoxeHHhX B Npelenax OJHOTO reomopdo-
JIOTHYECKOro 3JleMeHTa (moiiMa, Teppaca, BoAOpasjelbHOe I11aTo),
CKBa)KHHBI PACIONAraloT no cerke. PaccTosiHHe MeXKAy HHMH onpe-
Jeqifgercs B 3aBUCHMOCTH OT CJOKHOCTH HHAKEHepHO-TeOJOTHUYecKOIo
cTpoerns miomaaxu. [1pu npocroM cTpoeHny (BryiepxaHHble G MOTII-
HOCTH W JIUTONOTHH B IJlane H I Paspesy OJHOPOJHELIE CJIOH TOPOJA
OJIMHAKOBOTO HJAM 3aKOHOMEPHO W3MmeHsiouterocs no raybuue ¢pusu-
YeCKOro COCTOSIHMS) TO pacCTosiHie MoxKer ObTh He MeHee 50—100 m.
Ipu cnoxiiom cTpoednn (HeBhAepKAHHLIE 110 MOIHOCTH H JHTONOMHH
B nJlaHe H N0 pa3pesy CJICH MOPo] PasdAHYHOTO PUIHUECKOTO COCTON-
HHA) paccTosiHME MeXK1Y CKBAKHHAMH 10 ceTke He Gonee 50 M.

Tlpu pacrosoxenHH NACIAIKH Ha HeCKOALKHX TIeoMopdonoruye-
CKHX 3/IeMeHTaX CKBa)KMHBl PasMelialoT ¢ yueroM B3TOro (akropa,
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uyro0bi B PABHOH CTereHHd BBEITBUTH HHKEHEPHG-TeONOTHUecKne ocoben-
HOCTH KamJIOoro reoMopdoiorfuecKoro sjaemMeHTa. I1pyu 3TOM CeTOUHBIH
OPUHIAT pasMelleHds CKBaskKHH MOMKHO He BBIIEP#HBATH HAH IOJ-
HOCTBIO He MPUMEHSITb, NMOCKONbKY CKBaXKHHBI B TAKHX cAydasx Lede-
co00pasHO PACIONaraTh 10 MONEpeYHHKAM BKPECT IPOCTHPAHHSA Teo-
MOPQOJOTHUECKHX 3JEMEHTOB C HEOAMHAKOBBIM LIArOM MEIKJY CKBa-
KHHAMU: GOAbUIHM — HA MPOCTHIX Y4acTKaxX, MEHBIIHM — HAa CJAOXK-
HEIX. B Mecrax cowleHeHUs pasAMUHBIX TeoMOp(OJNOTHUECKHX 3Jie-
MEHTOB Al MEX/Iy Pa3BeJOYHBIMH CKBAXMHHAMH MOXKET OBbITb yMEHb-
med g0 25 m.

Hapsagy co ckBammHaMu Ha miIollaikax pasMellleHusT COOpYKeHuH
IO OYUCTKE ¥ NOJIOTOBKE BOAH NPOXOAAT Iypdel g0 TiyGUHBI HA 2—
3 M HHXKe 3anomkeHus: pyHzaMeHToB coopymxenundt. Iyposl ucnons-
3YIOT AdsT AeTalbHOH JOKYMEHTalUuH paspesa u oTOOpAa MOHOJHTOB
Nopoj Ha JabopaTopHBle HCCAeqOBaHU.

Cnon MM JuH3H cnalblX FPYHTOB, BCTpedarollyecd B Ipejenax
IIOWIAIKH, MPOXOJSAT BhpaboTKAMHM TOJHOCTBIO O NOJCTHAAMIIMX
UX HOpMalbHBEIX TPYHTOB. BHIABIfleTcs Takxke MAOMmIajb pacnpocTpa-
HEHUd cnalbix TPYHTOB B Iane. [IpOYHOCTL 3THX TPYHTOB H CTEIMEHhb
UX TIPHTOJHOCTH KAaK OCHOBAHMSA COOPYIKEHHH ONPEI&qSIOTCS MEro-
JaMH 30HAHPOBAHHS, BPaIlAT&ILHOTO cpesa, HITAMIIOBBIX UCIBITAHHH;
eci/ld BO3MOXKHO, H3 HHX OTOMPAIOT npolpl HeHAPYLEHHOH CTPYKTYpPHI
a1g nafopaTOpPHHX MHCCIeJOBAHMH.

Ilpu 6aH3KOM K THEBHOH NMOBEPXHOCTH 3aNelaH# KOPEHHBIX CKallb-
HBIX H TOAVCKaJAbHBIX HEBBIBeTpeJbIX MOpOj IyOMHA pa3BeJOuHbIX
BHpaOoOTOK OrpaHHuMBaeTcd BCKpBITHEM 3THX mopojy na 0,0—1 M
HYIKE OTMETOK 3alokeHusl (YHAAMEHTOB COOpYKeHHH.

Passenounble padoTsl Ha Tpaccax BOAOBOJAOB

Paspegounnie paloTel Ha Tpaccax MAaTHCTPadbHHX BOJOBOJOB
BKJIIOUAIOT TaKxe GypeHue CKBaXKHH, NPOXOAKY MIyp(hOB U PACUHCTOK.
IMochegnue 3araafpBalOT O0BIYHO HAa KPYTHIX CKJAOHaX W GeperoBhX
o0pbiBaX JOAHH PeK ¥ OBPAroB, NepeceKkaeMbX TPacCoH.

CkBaxuinl ¥ myphsl pasMelialoT Mo TPacce ¢ yueToM reoMopgano-
THUECKUX H reoJoTHYecKHX ocoOeHHOCTell MecTHOCTH. B mpegenax
OJHOTO TeoMopOTOTHUECKOTO 3J1eMeHTa C IPOCTHM, OJHOPOAHBIM Teo-
JIOTO-JINTOROTHUECKUM CTpPOeHHeM {(Hanpumep, Teppaca, ClOKeHHaf
€ MOBEPXHOCTH TECYAHO-IaJedHHKOBBMH OTIOKEHUAMU, HIId BOAOPA3-
JIEIbHOE TL1aTO, CHAOXKEHHOe TOJIMeH NOKPOBHHIX CYTHHKOB) iar
MeKAY pPa3sBejOYHLIMH BBHIPAGOTKAMH MOeT ObITh OJHHAKOBBIM —
250—300 w.

Tlpu uwacro#t cMene oTnOXKeHNl B niaHe WAl MEXKAY pa3BefOUHBIMU
BelpaborKaMyt f0AKeH OwTh yMeHbHIEH [0 3HAaueHHH, MO3BOJAIOUIHX
BBIfIBUTh OCOOEHHOCTH T€0J0TO-NHTONOTHUECKOTG CTPOCHH A MECTHOCTH
o Tpacce.

B rtakux cayuadx OonblIoe 3HAUCHHE HMEET HHIKEHEPHO-IeQJOTH-
yeckas CheMKa, Mo3soddiomasd, ¢ OAHONW CTOPOHEI, LEAEHATDAaBIEHHO
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HAMEUaTh MeCTa 3al0XKeHHd pas3BeJOUHBIX BbIpaboTok H, C Apyroi, —
coKpamaTh HX YHCJIO B 3@BHCHMOCTH OT reoMoposornuecknx ocobeH-
gocTell MeCT NMPOXOMASHHS TPAcChl H HA OCHOBE JOKYMEHTAlHH eCTe-
CTBEHHBIX H HCKYCCTBEHHBIX OOHaKCHWH, BCTPEUANOIWKCHA IO Tpacce
1 BOAH3HU Hee.

Oco6o BaxHYI0 pOJdb INPHOGpeTaeT HIIKEHepHO-reoJaoTHYecKas
¢bEMKa B YCJIOBHSIX, KOTJa HeNOCpeJCTBEHHO IIOJ IOYBEHHBbIM MOKPO-
BOM HJH HOJ MaJOMOWHEIM CJI0eM INMOKPOBHBIX OTJOXKEHHH 3aleraiT
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Puc. 8. Teosoro-autosiornueckie paspessl Mo Tpacce BOXOBOpa:

4 — 10 AannnM Gypennda; 6 — No gaHHBM GypcHnsA B peKOTHOCHHDOBouHON I €0Joro-JHToA-
THYECKOH ChLEMKH

I —TnoyBa; 2-- cyrauukH; 3 — neckH ¢ TpaBHeM; 4 — TJIMHH KOpenuble; 5 — M3BECTIHSKH,;
6 — MuuMs 3an0MenHs BOJOBONA; 7 — Da3BENOYHLIE CKBAXKHHH

KOpeHHple MopoJp! pasiHvyHOr0 JHTONOPHYECKOrO COCTABa U B TOH HIH
HHOH Mepe [MCIOLMDOBAHHbBE. 3[eCh NPH (GOPMANLHOM pasMellelu
Paspejoyrplx BLIpalOTOK IO Tpacce ¢ OJHHAKOBEIM ImaroM {(250—
300 M) Ges WHIKeHEPHO-TEONOTHUECKON CHEMKH MOKHO NOJYYHTL CO-
BEPIICHHO HenpaBJONONO0HYI0 KapTHHY TIe0J0ro-JHTOJOrHUeCcKOro
CTpoeHusa MecrHoctu Tpaccsl (puc. 8).

& Tpaccax HaNOPHLIX BOJOBOAOB B CBSI3HBIX W PHIXJBX OTIOKe-
HHAX (MIOTHBEIX ¥ CpeJHell MIOTHOCTH) Pa3BeAOYHbie BbIPaGOTKH PO~
XOUAT 10 ryGuHBl Ha 2—3 M HHMKE OTMETOK 3aJ0eHH#A HH3a Tpyo.

KOpeHHbIX Hecka/MbHBIX MOPOJAX BHPAOOTKH MOMKHO MPOXCAHTH 0
TAYOHHEL He Gosee (0,56—1 M HHKe OTMETOK 3aJ0KEHHH HH3a TpYO,
B cKanbupx — moxHO OrPAHHYUTLCH BCKPHITHEM MX NOBepXHOCTH.
4 Tpaccax CaMOTeYHBIX BOZOBOZOB MIYOHHY PasBeJOYHEIX Bhipa-
K OnmpefensioT 10 TOMY Ke IPHHIMITY, YTO U NPH pasBeiKe Tpacc
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HaNMoOPHBIX BOJAOBOAOB. OAHAKO NOCKOJbKY 3alomeHue TPYG 31eCh
OCYLIeCTB/AAeTCA C HeKOTOPBIM HelpephIBHEM YK/IOHOM B Hallp ABAEHHH
NOJa4YH BOAB, IAyOHHA BoipaBOTOK Ha OTHOCHTENRHC NOBHILICHHHIX
B peabede yyacTKax MoxeT OblTb 3HAUHTENBHON W onpefendaTbhes Be-
AuunHoi 3arnyGrenust tpyGonpoBoja M0 3aJAaHHOMY VKJOHY, He3a-
BHCHMO OT OTHOCHTE/LHOTO NpeBblllleHHs IOBEPXHOCTH peineda Toro
WIH HHOTO y4acTtKa.

Ha yuacrkax mepexopoB uepes pexKH, PyUbH M OBparu BOJAOBOJbI
IPOKJAAJHBAIOTC OOBIYHO B JBe HUTKH; PAcCTOSIHMe MeKAYy HHMH H3
VCJAOBHH I[IPOH3BOACTBA pPEeMOHTHHIX pafoT NpHHHMAeTcH He MeHee
10 M. B cBfi3n ¢ 3THM Ha mepexofax pasBeika BeAeTCs HO JIBYM-TPeM
nonepeYHHKaM, pPacrnofaraeMeM HepreHJUKYASPHO K 11poJodbHOMY
npodutio peku, oppara. Paccrosdne MexkJy [IOmepeyHHKaMH 15—
20 m. BrlpaBoTKH Ha nomepeYHHKAaX 3aK/AaJBBAlOTC HAa BepXHHUX
6poBKAaX CKJIOHOB JOJMHHBI PEKH, OBpara, Ha MX CKJAOHAX, B NpcAenax
RHUINA JOJNHHBI, Ha Oeperax y pycia pekd (B tagbBere oppara) u
B pyc/le peKd IpH ero mupHHe Gojgee 5 M. [iy6uua BelpaGoTOK Ha
fepexofiax B HOPMaJbHLIX FPYHTAX TaKasl e, KaK U Ha Tpacce IpH
NoAXoJie K Nepexofy, B pyc/e PeKH — HE MeHee D M HHKe gHA Pycaa.

Cnafule rpyHTsl (Habl, Topda, pazKuKEHHbe CBSI3HbIe I'DYHTH)
Ha nepexojie NpoXoJsT BHIPABOTKAMH MOMHOCTBIO A0 HOJCTHJIAIOUHX
HX MJIOTHBIX MHHeDaldbHbIX I'DYHTOB.

Ha mnepexopax uepes kpynnbie peku (WIHPUHA pycaa B MEXeHb
100 M u Gonee) B pafioHax ¢ GAHU3KHM K [HOBEPXHOCTH 3eMJIH 3ajlera-
HAeM KODeHHHIX [OPOJ pasBeixa Ha NPeABAPHTENbHO BHGpaHHOM
(o reojoruvYecKHMM Martepuanam -— IeoJOTHYeCKUM KapTtam, paspe-
3aM CKBaXKHH, N0 JOIMAHCKHM KApTaM M HaTypHBIM PeKOrHOCIHPOBOU-
HBIM HCC/IeIOBAHHAM) HanpaefieHHUW [OJKHA OBITh BHIOAHeHA He
MEHee UeM IO TPEM AONCPeuHHKAM C PacCTOSHHEM MeXAY CKBAXKHHAMH
25—50 m. Ha takux yuactkax nepexojioB NpPH pasAHYHOM COCTABE U
KpPenoCTH TrOPH3CHTAMbBHO 3a/eraloluX WIH JHCAOUHPOBAHHEIX KO-
PEHHHX NOPOJX B Pyc/ie PeKH [MOJ MAaJNOMOIMIHLIM CJAOEM aJINIOBHSL H/H
HenoCpeJCTBEHHO HaZ MOBEPXHOCTH JAHA MOTYT BRICTYIATh OTJeNbHbLIE
TAbOB (<CKA/MBY) B KOPEHHOM 3ajleraHuu, BHITAHYThle B IeNOYKY 110
OPOCTHAPAHUIO ITOPOA, MJH CIJIOLIHBIE PA3AHYHON BHICOTHI MPHBHL MU
rpAAL CKaNbHHX NOPOJ. 3/ech IIPH 3HAUHTENbHOH WINpHHE pYC/Ia PEKH
B 0c000 CJIOKHBIX YCAOBHSX HPHXOJUTCS NPOBOAHTL HOABOZHYIO Teo-
Jorugeckylo cbeMKy. C 310# 1e/ibio 06CaeAyIoTC KOpeHHHE CKAOHH
Jonunel (MHOrAA B pamuyce A0 5—I10 KM or Mecra nepexopa), BbisiB-
JAg10TCH o0mMAsl reoforHyeckas CTpYKTypa AOMHHE, JUTOJOTHA chla-
TaONUX ee Nopod M N0 STHM AAHHAIM CTPOHTCS THIIOTETHUECKAS CXeMa
reoJIOrHYeCKOro CTPOeHUS pyc/I0BOH YacTH JOMUHE PEeKH B MeCTe Iiepe-
X0Jla uepe3 Hee TOTO WAH HHOFO JUMHEHHOIo coopyxeuus. [locTpoen-
Hast TAKMM 06pa30M THIIOTETHYECKas CXeMa IIPOBepsieTcs W KOppEeKTH-
pyercss GypeHHeM H OCMOTPOM JHA PEKH BOAOJA3aMH.

Tlepen nauanom pafor MO BHSBAEHHIO Ie0JOTHYECKOTG CTPOSHUS
JAHa PEKH BOAC/]Aa3aM HeoGXOMHMO AaTh NOSCHeHHd o6 ofIMHX yclo-
BHSIX 3ajeradus nopof u Merofax uabmwojenuil. [lpn oGciefoBaHuH
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JHA PeKH BO0/1a3H paGoTalOT B KOHTAKTE C Ne0JIOrOM, MO €ro pyKo-
BOJACTBOM H 110 €ro 3ajanui® Ha KaXkAOE NOrpykeHHe. Hnst xorTpOaA
paGOTH B0Z0/IA3a MOXKIIO WHOTAZ JaTh 3ajanue nponabsogaTth 3ane-

raHue Mopoj, oTIHuHoe or OKHIACMOro.
TToBOIHbBIE Te0/0r0-11T0NOTHYECKHE CHEMKH BHIIONHSIHCD aBTO-

poM Ha KpVIHRIX pekax CH(SI/IPPI B MECTax mnepexcha 4epes HHUX Heq)Te'

Puc. 9. Yuactok rnepexoja
TpyGOT POBOAOM 4epes
p. Enuceil.

@ — TeoJIoTo-JHTOJOoT HueCK Ui
npoduab no faHHBIM GypeHHA;
6 — Teolloro-NATONOT HYecKas
Kapra; 8 — IeoJoraueckast
Kapta; ¢ — paspes no [ [
o AaHHBEM 6YpeHHs H ToABOA-
HoH TeodorayeckKoft chbeMKH
! — CYrjJHHKH; 2 — TaJjeu-
HHKM (@ -- ¢ rpaBueM, § — C
TleCKOM); 3 — AaJieBpoJuTpl;
4 — mecyaHHKH (roJoBH nJja-
CTOB BO3BBIIIAIOTCHA Haj AHOM
pycaa)

S SRS
SR el
>

a &
v B 7 BEiE4
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MpoBOJIA TyﬁMa?)bIHMpKyTCK H B HpHGpE)KHOﬁ YacTH axBaTOpPHHU
Kacmust y 0. Aprem jns DPOCKTHPOBANHA H CTPOUTEJRCTBA MOPCKAX
aCTaKkan. o

Ha puc. 9 npusefenpl T'eOJOTO-THTOJIOTHYECKHH paspes uepes
pycio p. Ennces na yyacTKe YKIajKH HeTenpoBoja, NOCTPOCHHEIH
NHMIb 10 JaHHKM Gypenns CKBAXHH M MPOMEpAM rayGHH H OKa3aB-
muicg HerHFOILHbIM Pifsg:¢ [NPOEKTHPOBAHUA, & TaKKe FGOJIOFO:JII/ITO-
JOTHYECKAs M reojorddeck@d KapThl H I'€0JI0r0-JHTOJIOIHUECKHH pas-
pes, cocTaBneHHbe MO MaTephanaM Oypeuus, Geperosoit u NOABOJAHOR
reOOTHYECKOH CHeMKH 1 oTPAKAIOMAE HCTHHHOE reo/lorHIeckoe CTpo-

eHHe PYCA0BON yacTH AOHHBI PEKH.
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OnuiTHO-GUNBTPAUMOHHBIE PAGOTHI HA y4yacTKax
COOPYKEHUH CHCTEM BOJOCHAGKeHHd
H (HABTPAUMOHHBIE PACUETHI

OnbitHO-GHABTP aLMOHHBIe paBOThl HA yyacTKaxX pasMelleHHs co-
OpY:KeHMiA BOJOIPOBOAA MPOBOAATCS ¢ Lefblo BbIABAEHHS (QUABTPA-
LLMONHBIX CBOHCTB NOPOJ A5 pa3paboTkH npoekTa OPTaHu3alUH CTPOH-
renberBa (ITOC) n MeponpusTii, 0BecrneunBalONIHX HOPMATBHYIO 9KC-
MAYATAIHIO COOPYKEHHHI B JaHHHIX T'HIPOTEONOTHYECKHX VCADBHAX
(BOJOTIOHMKEHME, JIpEHAN, THAPOH3OJ NS, 3aN0KCHHE OTKOCOB BBI-
eMOK, Hachiled u Jp.).

Ha yuacrke BogosaGopa (HacOCHOH CTaHHHH M[epBOTO NOABEMA)
MpoBOAATCS OOBLIYHO ONBITHRIE OTKAukH. Bojosabop, Kak OTMEUeHO
BBHILIE, DACNOAaraloT BOMHM3M HAM HENOCPEJCTBEHHO Y pycaa PeKH
anbo yacTHUHO B CAMOM pyChe, a Takxe BOIM3H ypes3a Bosl J1000T0
apyroro Bonoema. [Ipu mpsiMOH CBfI3M MOBEPXUOCTHBIX M IOJ3EMHBIX
BoJ (pycsao BOJDEMa HE 3aUMEHO) ONBITHBIC OTKAYKH HelecO00pasHo
IPOBOAUTh M3 OJWHOYHBIX CKBAaXHH, HOCKOJAbKY B 3THX YCJAOBHAX
Ko3bdunnuedT QUAbTPAHY N0 Pe3yJbTaTaM OTKauKH H3 OJMHOYROH
CKBAXKHHBI MOXKET ObITh Onpefie/ieH JOCTATOUHO TOUHO (B PacyeTHYIO
hopMyNy BMECTO OPHEHTHPOBOUHO ONpejensieMOro pajguyca BJAHSHHSI
OTKAUKH BBOJUTCS YJBOEHHOe paccTOsiHMe OT ONBITHON CKBAXKUHHL JIO
ypesa BOJAK B BOJIOEMe).

Ecan cBA3b TPYHTOBBIX BOJl ¢ NOBEPXHOCTHRIMHI 3aTPYyReHa (PyCHo
3aHAEHO WIH CJAOKEHO CYIIECTBCHHO MeHee NPOHMIAEeMbIMH I'DYHTaMH,
yeM PPyHTH BOJOHOCHOIG IJlacTa Ha MofiMe -— HA y4acTKe paclonoc-
WeHuHsT BoJ03abopa), ONbITHEE OTKAYKH HeoOXOIHMO IPOBOIHUTh H3
KyCTa CKBaXKHH, PACMOJAOMKEHHBIX MO crenuanabHoi cxeme [36, 62,
1181, nas onpepenenust KO3hIHUIHEHTOB (UALTPAUHH BOJLOHOCHOIO
IJTACTa ¥ PYCAOBHIX OTACKeHWHE (X GUILTPAHHOHHOIO CONPOTHB-
JeHHs).

Ha yuactkax pacrnosomenust HacOCHBIX CTAHIHH 1Ocjae MepBOro
HoJ’heMa M Ha Tpacce MArHCTPANbLHOTO BOJOBOAA B YJaJEHHH OT BOJOe-
MOB OTIBITHO-DUAbTPAIMOHKbBIEe paboThl TP e0OXONMMOCTH (eC/H Ypo-
BeHb IPYHTOBREIX BOJ — B 30He 3aTTyOJACHHUS COOD YXKeHHH) MOryT ObITh
TaKAe OrpaHHYeHbl OTKAYKAMHM H3 OJMHOYHBIX CKBaxKkuH. CTeleHb
TOYHOCTH onpellenedus KoshduuuenToB (QHABTPAIHMH [0 TAKHM OT-
KayKaM XOTs ¥ HEBBICOKAs, HO /A NPaKTHUeCKHX PacyeToB IPHTOKA
BOJbl B KOTJIOBAHBl H TpaHilley B MEPHOJ NPOM3BOJCTBA CTPOUTEIbHBIX
pabor JocTaTouHas.

Ha nyowankax pasMmelieHns OYHCTHHX COOPYXKeRHH, IpH Ipoek-
THPOBAHUH KOTOPLIX LAPSIAY C OnpejeselueM yCJAOBHH NPOH3BOACTBA
CTPOUTeNbHBIX paboT 11e0OXOANM NPOrHO3 yPOBEHHONO PEXKHMA HOJ-
3eMHBIX BOJL IIPH 3KCI1Y ATALHK COOPYXKCHUH, ONBITHO-OUJIBTPALHOH-
Hple PaboThl AOJIMKHBI OLITh [OJIHEE! KyCTOBble OTLITHLIE OTKAYKH H3
BOJIOHOCHBIX M2CTOB, HAJAHBHL B cJAa6ONPOHMIAeMble 00BOHEHHEIE 110-
pOAbl ¥ IPYHTHl 30HBL aspaiuH. 3Jech kpome Kos(duuHerTa Qu/b-
TPaUuy JO/KHEI OHTh OnpeaeneHsl KoshguiueHTH BOAOOTAAUH, HE-
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JIOCTATKa BOJOHACHIUEHHS (IsT «CyXMX» IIOPOJ), Ibe30NPOBOJHOCTH
(YpOBHENIPOBOJHOCTH), & TAKHKE NOPHCTOCTh, €CTECTBEHHAS! BAAKHOCTD,
MAKCHMATbHAsT MOJACKYJAADRAS BAATGEMKOCTE.

JIA51 ONBITHBIX OTKAYEK KaK OJUHOUYHBIX, TAK H KYCTOBBIX JAHAMETp
CKBAXKHH CHEAYyeT NPHHMMATh M3 YCJAOBHH YCTAHOBKM (uAbTpa AMa-
metpoM He Menee 100-—168 MM B 3aBHCHMOCTH OT OXHIAEMOTO
ne6uta CkBamuupl. PUABTPBl ONBITHHIX CKBAXKHH JOJKHBL ObITh
¢ TpuUBA3HbIMH INbesomerpamu. Ilpu oOrTkaukax HeOOXOAMMO BecTH
HabII0JeHUs 32 YPOBHEM BOJLI B BOJOEME H YPOBHSIMH I'pYHTOBBIX
BOA 0O BCeM pAacloMOXKeHHHM Ha IUIOMIAKe pasBeJOYHBIM CKBa-
KHHAM.

PaspegouHble CKBaXKHHBI, IO KOTOPHIM Oy AT 3adUKCHPOBAHG BJMSA-
Hie OTKAUKH, celyeT Hapsaay ¢ HaGJAIOJaTelbHBIMM B KYCTE MCIOJb-
30BaTh (0COGEHHO NPH OTKAUKaX M3 OJUHOUHBIX CKBAAKMH) Jis pacueTa
koabduuentos ¢uabTpanun. OTKauKM AOMKHBl TPOBOAUTHCH U3
KaKAOI'C BOZOHOCHOTIG OPH3OHTA HA OJHO-JBA NOHMKEHHS ¢ MAaKCH-
MaJlbHO BO3MOXKHHIM JI€OMTOM CKBaXKMHBI B JAHHOM BOJOHOCHOM TODH-
soHTe. [1poflofiUTEALHOCT OTKAYKH Ha KaxK/JIO€ TOHMMKEHHE H2 Me-
Hee OAHOH-ABYX CMeH TIDH YCTARHOBHBIUHXCSl AeOHTE CKBAXKMHBI U
ypoBHe Bojbl B mefl. 3amepH fe6uTa M YPOBHA BOJBI IIPH ONBITHOM
OTKauKe cJeJyeT NPOM3BOJAMTL. B Hayaje OTKAaukH, Noka Gyger or-
PeryiypoBaHo 3a8HHOE TOHHKEHHEe — Yyepes 10—30 MHH, MpPH oTpe-
ryJAMPOBAHHOM NOHHIKeHMH — uepe3 0,0—I u,

YCTAHOBUBIIMMCS MOMKHO CUYHTATh: JEOMT CKBAKHHEL, €CJAH €ro
3HAUEHMsT 110 3aMépaM B TEUEHHE OZHOM-ABYX CMEH pasIuualTCcs
B Ty M JAPYIyio cTopoHy He Bonee yem Ha 10%; 1 ypOBeHb — ©CJIH €ro
KoleGaHde B Te e OJHY-ABe cMeHbl He npeBniaer | % or 3agannoi
BENMUHHBl MOHUKEHUST.

O6paborka onbLITHO-QUIBTPALMORIBIX HCCAEJ0BaHUE TPOBOAMTCS
10 OGLIENPUHATOH B NPAKTHKE HHAKEHEPHO-TE0JOTHUeCKHX M3bICKAHMH
metoguke (cm. rai. 111), a pe3yabTarsl HCHOMB3YIOTCS A5 ONpefene-
HUST MPUTOKA OJ3EMHBIX BOJ B CTPOMTENbHBble KOTIOBAHH, TpaHIIEH,
pacuera cucteM r1YOHHHOTO BOJOIOHMIKEHMsT, NMPOTHO3a NOBBIIIEHHS
YPOBHST TIO/I3eMHBIX BOJX NMpPH KCIIyaTankK coopyKenui (cm. ra. 1X),
yueta BOJONPOHMLAEMOCTH TPYHTOB OCHOBAHHS COOPYXKEHHH IpH
OIIEHKE CTeIICHHM arPECCHMBHOCTH MOJ3CMHBIX BOJ TO OTHOIIEHHIO K Ge-
TOHY M Noj0ope €ro CocTaBa.

Hacocuble cTaHnMy NepBoro moAbeMma (BoJ03alopsl ¥ HNOBEPXHOCT-
HBIX MCTOYHMKOB) B IIOJYCBA3HBIX M CBSI3UBIX ciaa00BOJONPOHULIAE-
MBIX TIOpOJAaX, a TAKXKE B.MONYCKaJbHBIX H CKAJIbHBIX MOpPOJaxX, He-
32BHCHMMO OT CTEMEHH MX BOJONPOHMILACMOCTH, CTPOSITCS OOBIYHG B OT-
KPbITOM KoTHAOBaHE. B 3ToM cayuac Ans cOCTABACKHS NPOEKTA U CMEThl
Ha TIPOM3BOJCTBO CTPOHTENbHBIX PaGoT onpefensieTcst NPHTOK BOJbl
B KOTH0BaH. [10CKOJABKY KOTJIOBAHBI 110 HACOCHBIE CTAHI[HH NEpBOTO
NokeMa paCcHoNaralorT, Kak OTMEUEHO BhIUIE, BOIM3H BOJOEMOB WIH
YacTHuHO, a MHOIAA M NOMHOCTHIO B BOJOEME (B TMOCAEAIeM Ciyuae
HX OTTOPAXKMBAIOT OT Pycia HiH aKBAaTOPHH BOAOEMA 3eMJISIHBIMU Hepe-
MblUKaMK), NPHTOK BOAbI B HHX MHpHoOpeTaeT uepe3 ouelb KOPOTKOE
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BpeMsi [OCJIe Hayajla OTKAYKH CTAlHOHAPHBIA PEKUM H MOKeT GHITh
onpeaeaeH no ciaei)omuM GopMynaM

MpU COBEpIIEHHOM KOTIIOBaHe BOMU3I BOZOTOKA (BoJoeMa) B OJIO-
poaHoM B (UILTPALHOHHOM OTHOWIEHHH HAMNOPHOM MJacTe

2mkmS;, .
Q = Z2u (1)
In p
Ry
TO ke, B 0e3HalnopHOM IJacTe
nk(2H.— S S
Q _ ( e 11, 11 , (2}
in _9_
Ry
e k — xosdpuunenT cpHanpauHH BOJOHOCHOTO ILTACTa;

m 1 H, — MOUHOCTL COOTBETCTBEHHO HAIOPHOTO B GE3HATIOPHOTO
BOJOHOCHBIX IJIACTOB;
S, — NoupKenne ypPoBHA (Hamopa) B LeHTPe KOTIOBAHA;
f — pAaccTOsiHHE OT UEeHTpa KOTI0BAHA A0 LEHTPa ero 3ep-
KalbHOro oTo0pazkeHHsl OTHOCUTEJABHO — TPAHHIE!
n71acTa, B AALHOM CJAyuae pexy;
Ry — paguyc Komnosana (mpm HekpyrJjod dopme KOTIO-
BaHa — PagHyc Kpyra, K KOTOpoMY NPHBORHTCA JeH-
cTBUTENbHAA $oOpMa KOTJIOBAHA).

ITpy onpepenenvy npufoka BoAbl B OeperoBhle KOTJIoBailbl Heol-
XOJMMO YHUHTBIBATh (PHALTPALHONHOE HCCOBEPLIEHCTBO PYyCAa peKH
nyTeM YAJWHeRWs PAKTHUECKOTO PaCCTOAHHS OT LEHTpa KOTIOBaHa
10 peKH Ha HeKoTopyio Beanduny AL, 3KBUBANEHTIYIO BeJHUYHHE
noTepd Hanopa (UABTPALHOIIHOrO IIOTOKA HAa €ro BXOJe H3 pycia
B BOJOHOCHGLI# MjiacT.

Ecnu dunprpaunonHoe HecoBeplIeHCTBO pycaa o0YCIOBICHO 1le-
TMOJTHBIM BCKDPBITHEM HM BOJOHOCHOTO I1acTa (YTO BCerja HMeeT MecTo),
Benuuuia AL Moxer OBITh HPHHSTE paBHON NpPUMEPHO IOJOBHHE
MOIIIHOCTH BogoHOCHOTO Mtacta [153]

AL = 0,44H. (3)

IMpu QuABTPALHOHHOM HeCOBeplleHCTBe pycna, 00yCa0BJeHHOM
ero saujieHHocThio, AL Moxer OHITH omnpegeneHo 1o gopMmynam:

A8 peK HeDONMLILOH MIHpPHHEL (npn b I/E 1l— 1,5)
AL = l/A_'Zf—“—cthb VE:; 4)
IS HPOKUX pEK (npu b l/ff]ﬂl >1— 1,5>
AL = |/t (5)

rae ky vk, my u m — xoapdbunnents GUALTPALUY H MOIIHOCTH COOT-
BCTCTBEHHO BepXuero ¢JaaGoNpOHHIAEMOr0 H HHKHETO XOpOLIQ Mpo-
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HHIIAEMOTQ  CJI0EB, OnpefiejisieMble HCCAEJOBAHUAMH B HATYpe
(cm. r1. IV);

b — TOJIOBHHA IUHDPHUHBE! PycAda PeKH.

Ecau $HIBTpAnHONNOE HeCOBepUIEHCTBO pycia 00yCJAoBNHBaeTCS
HENIOJHBIM BCKPBITHEM MM BOJOHOCHOrQ MJACTA H 32UJICHHOCTHIO (UTO
yalle Bcero U HabMoaaeTcst B HPUPOAHBIX YCJAOBHAX), obllce 3HAUCHHU €
pequunHbl AL 6ygeT paBHO cymMe 3nadeHHl, NOAYUYEHHBIX no (op-
myaam (3) 1 (4) mau (3) u (5).

Obuee (oBobmenHoe) 3Hauenne AL MoxeT ObITh ONpeseseHo
takke no ¢opmyne (73) mau mo pe3yabTaTaM ONBITHOH OJUHOYHOH
OTKAUKH H3 CKBAXKHHBI Ha MecTe pasMellleHH$ KOTI0BaHa 1o ¢op-
myJe [36]

2nkmS
Ry—=—F——Ry (6)
rie R, — oGobuienHoe ¢uabTpallHOHHOE CONPOTHBAEHHE JOXKA
peKu;
Q@ u S — pacxoj BOALI M NOUN/KEHHE YPOBHA B CKBaXKHHE IPU
OTKAUKE;

R, — rujpasinyeckoe COMPOTHBJACHHE NMPH OTKAYKE Y PeKH
Ge3 yueTa QUIABLTPAIMOHHOTO €C HecoBepPUICHCTBA

Ri=Int. (7
3nech r — pacCTOSIHUE OT CKBAMKHHBI 0 PEKH;
p — TO XKe, J0 3epKaTbHOrO 0TOOpaXeHHS! CKBAXKHHLL OT-
HOCHTeIbHO JHHHH ype3a BOABl B peke.

Haiizennoe mo6eM nyteM snauende AL (unu Ry, uTo TO XKe)
JoMKHO ObITh yuTeHo B ¢gopMyaax (1) u (2) npu onpelejeHHH Belu-
YUHEL P.

INpu onpegesennu BOAONPUTOKOB B KOTJIOBAHBI TIOA COOPYMKEHUS,
pacnofoxenHple BHe BAUSHUS PeKH B YCJOBUAX HEOTpaHHUeHHOTo
BOJIOHOCHOrO maacta, B dopmyanl (1), (2) BMecto p moaxHO OBITH
BBeJleHo R — pajuyc BAHSHHST BOAOOTIHBA, 3HAUYCHHE KOTOPOTO MO-
¥eT OBITh ONpeJiefieHO OMBITHON OTKAUKOH HAM pACYeTOM IO H3BECT-
HBIM 3aBHCHMOCTSM [75] ¢ wCnosb30BAHUHEM pPE3YJNBTATOB OMBITHOH
OTKAYKH.

IMpuTok BoAR! B 11eCOBepIIIeHHBIH 1O BCKPHITHIO BOAOHOCHOTO M1acTa
KOT/IOBAH OPHEHTHPOBOUIIO C HEKOTOPHIM 3aBbLilfen eM nputoka [141]
MOKHO ONpeJeqUTh KaK CYMMY UDHTOKOB uUepe3 CTeHKH KOTJIOBAHA H
€ro JHO (NpUHAB B MEPBOM clyyae BOAOYNOP B IJIOCKOCTH AHA KOTJO-
BaHa) uau no GopMyaaM, IpuBeeHHLIM B padore [3].

B cuapHOGUABTPYIOIMX TPYHTAX, KPYDHBIX Ileckax M IeCYaHo-
FaeyHHKOBLIX 00pa30BaHKUAX CTPOUTENBCTBO B OTKPLITOM KOTIOBAHE
Helesecoo0pasHo, TOCKOIBKY NpH MPAKTHUECKH BO3MOXKHOH (1o ycio-
BHSIM yCTOHYMBOCTH) BBICOTE 3aJ0XKEHHS OTKOCOB KOT/IOBAHA €ro pas-
Mep MOMKET SHAUUTENBHO NPEBLICHTh HEOOXOAUMBIH AAs rabapuTOB
AaHHoro Bojosabopa. B c¢Bsi3u ¢ atuM Bojoszabop coopyxaercs, Kak
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npaBuao, ¢mocofoM ONYCKHOTO KOJOALA HAM CNOCOGOM «CTeHa B
B TpyHTe». DTH ¢nocobbl MPUMEHSIOTCS H B MEJKHX [eCKaxX, KOTAa
pLITbE OTKPLITOrO0 KOTJOBAHA MPAKTHUECKH HEBO3MOMKHO, NOCKOAbKY
NOBEPXHOCTHBIA BOJAOOTAHB M3 KOTJOBAHA MPHBOAHUT K BHIHOCY necKa
U oOpYIIeHHIO CTCH KOTJIOBaHA.

CoopyskeHie Bogo3abopa METOAOM OMYCKHOTO KOJIOALA B OTAENBbHBIX
clydasx (B HecYaHLIX TPYHTAX NPH Pa3MepPax COOPY KeHHS AHAMETPOM
70 10 M) BeiosiHsiioT 6€3 BOAOOTIHBA W BOJIOTIOHHKEHHS C HOABOAHBIM
GeTonmpoBaHHeM JHHINA HACOCHOH CTAHIUH, YTO He Bcerga obecme-
yrBaeT HeoOXoAMMOe KauecTBO OeToffHbIXx padoT. loaromy mnocie mo-
CaJIKM LIM3a CTaKaHa HACOCHOM CTAHIMH HA MPOEKTHYIO OTMETKY MNpH-
xoaurest npuberarb K MCKYCCTBEHIOMY BOJONOHUKEHHIO W51 YCTPOU-
cTBa JAHHILA HACOCHOH «HacyXo». B Apyrux caydyasx, kKoraa nupH
ONMYCKAHHH CTaKaHa MOJABOJHAs BBIEMKa [PyHTa M3 HEro 3aTpyjpHeHa
(KpynHEE WIOTHO CleaBlIuecs rajediuKH, HATUUHEe B CHAbHOMU b-
TPVIOUIUX NOPOAAX JHH3 IJIOTHBIX CBSI3HBIX PYHTOB), HCKYCCTBEHHOE
BOJOMOHIRKEHHE 11a 7101 AJKe CTPOUTENbCTBA BO103a00pa HauHHAETCH
[0 Hauajla ONYCKHBIX paborT.

Ilpn coopymxenuu Bogo3zaGopa cnocoboM «cTeHa B IpyHTEy 1eol-
XOAUMOCTb B BOJOTOIIMKCHHH TaKiKe He HCKIlouaeTcs, coKpailaercs
JIULIL BPEMsi ero NPOBCAEHHH, MOCKOJBKY B OZHUX C1ydyasix ero Hauu-
HAIOT n0cjie AOBEJleHU s CTEHBI A0 MPOEKTHOH OTMETKH, B AP YTHX —IOC/I€e
BBIEMKH H3-00f BOJB IPYHTA, OTPaHHUYEHHOTO «CTEHHOH» 060M0UKOM.

Coopy:xenme B0f03a00pa OCYHICCTBJAAIOT WIOLAA MO 3aMHTOH
HIMYHTA, HO W TIPH 3TOM B MEJKHX [€CKaxX 0COOEHHO ¢ HANOPHLIMU
BOJAMH, KOTJa BHHOC [E€CKa B KOTVIOBAH Yepe3 IIMYyHT HeusdexeH, Ha
BpeMs yCTpOfcTBa AHUINA HACOCHOH cTAHLHH NPHOEeramT K BOAOMOHHU-
JKEHHIO,

Kecconnbifl croco6 crpourennersa Bojo3abopa, NpH KOTOPOM HeET
HeOOXOAUMOCTH B BOAOOT/IHBE M BOAOMOHUMKEHUH, B JIOCJIEJHEE BpeMs
HE MOPUMEeHseTCs.

Taxum ofpasom, mpu cOOPYKEUHH HACOCHOH CTAHIMH MEpBOTO
MOABEMA UPAKTHYECKH BCOrAa TPUXOAUTCH [IPELYCMATPUBATL Heo0XoaU-
MOCTb EQJOMNOHMIKEHHS M MPOEKTHPOBATL BOAONOHH3UTENBHYIO YCTa-
HOBKY U3 CKBAXKIH, PACMOJAraeMblX 10 KOHTYPY OCYMIAeMOT0 Y4acTKa.

TipoekTipoBanme BOZOMOHH3UTENLHOH YCTAHOBKHM CBOJMTCH K Ol
peleseHulo YHeMa CKBaXHH, HX [MYOUHB,, KOHCTpYKWHM u jedura,
oburero gedura yCTAHOBKH, NOHHMKEHUs1 YPOBHS MOJ3EMHLIX BOJ B lpe-
JleJiax ocylmaeMoro KOiTypa, a TAKe TNOHHKEHHSI B CKBaXHHAX yCTa-
HOBKH. [a51 nepeuncreHHBIX OnpesefeHdd MOryT ObTh HCMIOMIb30-
BaHbl Gopmyabl u3 pabor [46, 78].

TTonmkeHne B UEHTpe BOAOMOHU3HTENBLHOH KOJMBLIEBOH Y CTAHOBKH
(11 npUBENEHHOH K KOJbLEBOH, COBEPLIEHHOH, BOAH3U DeKH WIH
J1000T0 APYroro COBEpPLICHHOr0 B QUILTPAIHOHHOM OTHOLICHHH BOJXO-
eMa, [pH ycraHoBuBIeHcs QuabTpanuu) onpepeaserca no GopMyne

Sy— He — ‘/H2 mq“nln%, (8)
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rae ¢° u ¢ — nebuthl GauKafied K peke (BOJOeMY) W JaibHel OT
pekH (BOJOeMa) CKBaKHH YCTAHOBKH, ONpEAedsieMble no Gopmyie

6 1 ak (2He — S.) Se ©)

Dol e

3pech S, — MNOHUMKEHHE YPOBHS BOJAH B CKBAKHHE;
1 — YHCJO CKBAXKUH YCTAHOBKY;
0 — pPAaCCTOSIHME MEXKAY CKBANKUHAMHY,
d — ZnameTrp CRBAKHH.

B nepsom gByunene suameHarteas dopmydasl (9) 3HAK «mI0C» npu-
HHMAeTCSl NpH onpedenendd aedurta JajpHedl OT DEKH CKBAKHHEL,
3HAK «MUHYCY» — O/MKHEH.

Ilpu GUABTPAUHOHHOM HECOBEpLIEHCTBE pycaa pekH (Bojoea)
CTeneHb HECOBEPIIEHCTBA JOMXKHA OLITh yUYTEHa pPacCMOTpPEHHBIMH
BHIILe croco6aMi, ee 3HaueHue BBejeHo B dopmyiul (8), (9).

Jist ompejiesieHus BeJIUUMHE! NOHHKEHUS! YDOBHsI MOJA3€MHHIX BOJ
B LEHTpe OCYIIAEMOI0 KOHT} pa MoJ KOTJI0BaH A5 COOpYyiKeHHH, pac-
NoNaraeMblX B yAAAeHHH OT IPaHUI IV1ACTA IPH CTAUHOHADPHON (HIb-
TpauyuH, MOKHO M0Jb30BaThesl caeaylomumu Gopmynamu [78]: B Ha-
NOPHEIX TacTax

S =+ In&X (10)

= Smkm Ry

B 0e3HaMOpPHBIX MIACTaX
2 Q R
Su_He_VHe_ g (1)

He6ur Kampgo#l CKBAaMXWHBI KOJALIEBOH (MPHBEJEHHOH K KOJAble-
BOI1) YCTAHOBKH MOMKHO ONPCASAHTH [0 MPHGAHKEHHHIM (PopMydam:
B HAMOpHBIX MAACTaX
2rtkmS
Q. ~ < (12)
¢ nln R +In g
Ry md

B 6e3HANOPHBIX NlacTax

nk (2He — S¢) S
QCNTR—eT;EC. (13)
nnTo ‘ ad

B dopmynax (10)—(13): Q@ — o6muit ge6UT BOAOMOHH3UTENAbHOH
yeraHoBku; Q. u S, — Ae6UT 1 noHmKende no J000H CKBAKHHE ycTa-
HOBKH. OcrafbHiple 0003HAYEHHS [peKHHE.

Ilpu HecraumoHapHO# (QUABTPAUHYM MOHMHIKEHHE }POBHS MOA3CM-
HBIX BOJ B LEHTPE KOJABIEBOH COBEPLIEHHO BOAOIONH3UTEAbHON yCTa-
HOBKHM MOXKHO ompejequTb no dopmyaam [3471:

A7 HATIOPHBIX BOJ

S, - R F) (14)

u 4mkm
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AN Ge3HaNOopHLIX BOA
Su—H— ) Hi- LR, (15)
Tk
d4 TIOHMXKEHHC YPOBHEH B CKBa’kMHAX KOJbLIIEBOM CHCTEMBI COOTBE!-

cTBeHHOo 10 PopMyidm
B HATOPHBIX MIacTax

. nQe - 2 143
Se =i [Re (r, F) | 21021, (16)
\—V!PX
1
L5
BN
AT A
EEEY
F=0; 01410781/1 // 1’| 4
V4 A
7
[T 17
o 4 7
7
7l N
B 4 Tt |
P4 | 4
Yal/J T }
704 = 7 ¢
=08 T AN /
Fal¥ 4 F, 7l P P [T
Zaks -1 i
= I T g
J Z / g 1 z J 4 Injg

Puc 10 Tpabuk Ry = [ (r, Fg) ¥ dopuyaam (14)—(18)

B 6€3HAMNODHBIX MIACTAX

S, H, I/HZ—«

Ipu aautenbHBIX OTKaukax, Korga Fy > 2,5 wan £ > 2,5 %—, MOXHO

c 2
D[Rt F) +2m 2] a7

IPHHWMATD

=~ R

R((ra FU)%an'—R:) (18)
riae
R=1,5) at. (19)
B ¢dopmyaax (14)—(18)
Ry — QyHKUUS Ty aBIuvecKoro COnpoTHBIAEHHS, 3Hauelie KOTo-
poil Haxoautest mo tpaduxky Ha puc 10 B 3aBUCHMOCTH OT
- r a

r == R—o H FO - —RT({ (
10 TOYKH, B KOTOPOH OTpefensieTcs MOHUXKEHHE YPOBHS,

I'— paccTodgHUEe OT MEHTpa YCTAHOBKH
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paBHO® JIf HEHTpa KOTJ0BAHA HYMI0, TIOITOMY 7 TaKKe
paBHO HYAI0);

Ry — pajuyc YCTaliOBKH;

a — KoaphuUKeNT NLE3OHPOBOALOCTU (y POBHEIIPOBOAHOCTH);
{ — pacueTioe Bpems.

Jis pacuera HeCOBEPIUCHHBIX [10 BCKPBITHIO BOAOHOCHOIO ILIACTA
KONBIEBHIX BOJONOHH3UTONILHBIX YCTAHOBOK MOZKHO UOJNB30BATHCS
npH cTauMonapHol cuantpauuH (GopMyaavH, NOpPHBEACHHLIMH, Ha-
npumep, B padore (781, a npu HecTaunonapwo# GuabTpanuu — B pa-
gore [118]. Tlopsigox pacuera BOAONOHH3HUTENbHBIX YCTAHOBOK CJe-
AYIOIHH.

dopMa B nuiaHe ocylaeMoll wromaad (OrpaHuuenHas BOAONOHH3H-
TEJBHOH yCTAHOBKOH) NPHBOAUTCS K KPYLY W NpH 3TOM ONpefensieTcs
ero paguyc R, Tlo ¢opmyiie 6oabIIOro KOAOAIA Onpeaensiercss oOLIHI
NPHTOK MOA3EMHBIX BoJ () K yCTAHOBKE MPH 33JaHHOM (HEOOXOAHMOM
AJSI CTPOUTEABCTBA) MOHIIKEHHH HX YpOBHSA. 3ajgamorcs riay6Hua,
JAHaMeTp H KOHCTPYKIIHS BOAONOHH3HTEJABHBIX CKBAXKHUH, HX DAacCTO-
SHHS OT IEHTPA KPyra H onpejeqsiorcs AeOuThl CKBayKHH, a TaKiKe
cpeRuuil AeOUT ¢, OANOH CKBa’KHHLI BOJONOHH3UTEIBHOH YCTAHOBKH
M N0 HEeMY — UYMCJO0 CKBAXKUH 7 YCTAHOBKH

ne= - (20)

qep
[Har MEKAY CKBAXKHIIAMH OHpeﬂ,eﬂf{ETCH o ee Opr?KHOCTPI

o= 2R @n
n

Ilpyu HaliileHHOM UHC/AE CKBaKHMH, HX PACCTOSIHHH 01 MeHTpa yCTa-
HOBKH U PAcCTOSIHHE MEXKJAY CKBAXKUIAMH ONPOASISIETCH MOHHKEHHE
YPOBHS NOA3EMHBIX BOJ B I{CHTPE YCTAHOBKH. ECJMH UPH 3TOM BeJH-
UHHA NOHHKEHHS OKAa3LIBACTCS MeHblIe (MW CYLIECTBEHHO 60.bllle)
3a/allHOH, yBenn4KBaercsi (WJAM YMeHbLIaercs) NU0oAOOPOM HACOCOB
REOHT CKBAXKMH HJI HX YHCJIO0 U pacyeT BeTHUYH Hbl TOHHKEHHS YPOBHSA
NOA3EMHBIX BOJ B LQITPE YCTAIIOBKI BLINOJHSIETCSI BHOBB. Ilpu noday-
YeHHH [OJOMHUTEIbHOrO PC3yJabTaTa pPACCUMTHIBAIOTCS BOAONPOMYCK-
Hasi cnocoOHOCTh CKBaKHH, NOHIKEHHS MeXJAY HHMH H B CaMHX

CKBaKHHAX.



TJIABA I

HH)XEHEPHO-TEOJJIOTHYECKHE
H THUAPOTEOJIOTHYECKHUE HCC/IENOBAHUSA
AJIg NMPOEKTUPOBAHUSA THAPOTEXHHUYECKHX
COOPY)XEHUN CHUCTEM BOJOCHAB)XEHHUS

FuppoTexHUUECKHE COOPY2KEHHSI B CHCTEMAX BOLOCHAOKEHHS IPO-
EKTHPYIOTCH H CTPOATCH Ha PEKAax B CACAVIONUX CAy4Yasix:

a) ray6utta pekd Heboablias u He obecreynBaeT HOPMAIbHBIX
ycaoBuil 3abopa BOAB;

6) peka CcHIBHO LIYTOHOCHA, HECeT 3HaYHTEJbHOE KOJHUYECTBO
B3BeCeil;

B) €CTECTBEHHBIH pPacxoj peKdu HeOOMbIIOR U HE NMO3BOJAAET OCyIIe-
CTBASITL MPOEKTHPYEMBIT 0T6Op BoABl 0e3 HApYIIeHHS CAHHTADHBIX
U pol00X03sificTBENHBIX VCJAOBHH yYACTKa DEKH HHUXe MpPOeKTUDY-
eMoro Bonosafopa, a Takxe yCAO0BHH CYLIECTBYIOIIEro WM HaMeua-
eMOro BOJOCHAOKeHHS HaceJeHHLIX MeCT, NPOMBIUINVIEHHLIX TIpeAnpu-
ATHIL U OPOLIAEMBIX 3eMelb, PACHOJOKEHHBX B OacceliHe 3TOH peKH
UAH TSATOTEIONIHX K HEMY HHKe MpOoeKTHpyeMmoro Bojoszabopa.

1. COCTAB U KOHCTPYKTUBHbIE OCOBEHHOCTH
TUAPOTEXHHUYECKUX COOPY)XEHHWHA CUCTEM BOJOCHAB)XEHH S

Ecnu rny6una peku B MecTe Bogozafopa HejocratoyHa (MeHee
3 M), BO3BOAATCS OOAY3ANPYAB, CTpyeHanpasaswoulie a1amObl
(wnopst, OyHE) HAH BOAOTOABEMHBIC MAOTHIIB -— COOPYKCHHUS, CTec-
HALLHe U MOAMHPAIIIHE PYCAOBOH MOTOK M MOBLIIAKIIHE €0 Ypo-
BEHb.

Honysanpyast u ctpyeHanpasasionye AamObl BBHBOJAAT B pycio
PCKH ¢ MpPOTHBOMOJAOMKHOIO [0 OTHOLIENHIO K Bojosabopy Oepera
H BO3BOJAT M3 MECTHBIX [PYHTOB C KpeMjelnueM OTKOCOB WU TIpefHs
KAMHeM HJIH KeJe300eTOHHBIMU TIUTAMH, U3 KaMmila (KaMmeHnonabpoc-
Hble WM BBLTOXKEHHHIE HACcyX"), JepeBa (psuKeBble), O€ToHA.

BononoanbeMubie IJIOTHHBI pasMeNIaloT B pyciae DeKH, OlH cOomnpd-
raiorcs Ha ee Oeperax ¢ moiiMol. MX c0opyKalT Kak OTZeNbHO OT
Bojlo3aopa, TAK W B COBMEIEHHOM C HUM Bujge. [TTOTHHLI BO3BOAAT
B OCHOBHOM JBYX THIOB — 3aTBOpHLIe W Bogocausubple. [lociennne
YCTPAHBAIOT HA pPEKaX HECILTABHLIX, HECYAOXOJHBIX M XapaKTepusy-
IOMHXCA BBICOKHMH [aBOJKOBBIMH TOPH30HTAMH. BojgonoabeMubie
IVIOTHHBI [0 COCT2™" MaTepuana, U3 KOTOPOro OHH BO3BOASATCH, MOLYT
OBITh OJHOPOIHBIMH — 3eM/ISTHBIMH, KAMeHHONaOpOCHBIMH, OEeTOHHBIMH
WIH DPAa3HOPOAHBIMH — C DA3JHYHEIM COOTHOLTEHHEM MECTHLIX TpYyH-
ToB # DeToHa.
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Ha Boxo3alopax u3 pek, HecYmuX O0/bUIOE KOMUUECTBO Jief0BOH
WyrH WM MHHEPATbHLIX B3BeCCH, YCTPAHBAKOT BOJONMPHUEMHBIE KOB-
W — PasiHyHON GopMb! B MJiaHe ¥ pasHoro 3arayOneHus B Gepera
# pycno pekr. KoBluu OpHEHTHPYIOT Ha BXOJ B HHX BOABI CHU3Y HJH
cBepXy (0O TEUEHHIO), YTO OMpPENENSETCS B KakKJAOM KOHKPETHOM CJIy-
yae XapaKTepoM TeueHu#l u OTJ0KeHUS B3Becell. MHorpa KopmH o6-
BAJIOBHIBAIOTCH AamMOaMH; OTKOCHI KOBIIOB # JaM0 KpensTcs KamHeM
WK Kee300eToIHAMH [IJIUTAMH.

Ecnu ecTecTBeHHBIR pacxoj peku (¢ yueToM ofilero 6agatca Bojao-
noTpeOIeHns 1 BOJOOTBEJEHHS JAHHOrO pafoHa) He IO3BOJAET OTO-
GpaTh 3aJaHHBId PacXOoJ BOMLI, MPUMCHSETCS CE30HHOE HJH MHOTO-
JeTiee PeryJaupoBanue ee cToka. B 3TOM cayyae B [0JAMHE peKd CO3-
AaeTCcs BOAOXPAHUIHIIE MYyTeM COOPYIKEHHMS BOAOX PAaHUIHILHOH MJo-
tuubl. B 3aBucuMocTi oT TpefyeMoro o0beMa BOAOXPAHMIMINE,
MOp(OTIOTHE AONHHBE PEKH H €e YKJIOHA BHICOTA NJIOTHH MOMKeT ObiTh
OT MepBOro jJecsiTKa J0 HeCKOJILKHX NeCATKOB MeTpoB u Oosee. Bopo-
XpaHUJIHIIHBIE [IOTHHBLI COOPYXKAIOTCA OOBIYHO H3 MECTHBIX ['PYHTOB:
CyIVIHHKOB, IVIHH, eCTECTBEHHOA CMeCH IpPaBHUANO-raJeyHBIX OTJIOXKe-
HUH C TJIHHOH H CYIVIH(IKOM, ECKOB, KaMHf, a TaKXKe U3 [epeyHc/IeH-
HBIX MAaTePHadoB B TOM WJAM HHOM HX cOueTaHHu. B cooTBercTBUU
C 3TUM Pas3JHUa0T 3eMASIHBIE OTHHE U3 OJHOPOJAHEIX TPYHTOB (CBS3-
HHIX WA OGJOMOYHEIX), KaMello-3eM/IfHBle H KaMeHHoHaGpoCHBIE.
TlepBule BO3BOASATCH lIACHIIHEIM HJIW HAMBIBHBIM COCOOOM, BTOphiE —
HaOPOCKOH KaMHS B KAMEHHYIO 4acTh IJIOTHHBl H HACHIMKOH (CBA3HOTO
TPYHTa) WIH HaMBIBOM (MeJKOOOMOMOYHOr0) B 3eMASHYIO UACTE,
Tperbu — HaOpocKo#l KaMH$ B ofiuil oObeM Tela JIOTHHEl ¥ €ro
OTCHINKOH CJIOSAMH mpH odopmaeiuu Upoduas maotuHel. OCHOBHEE
3J1eMeHThI [IPOhHUAS STUX MJOTHH MOKa3aHel Ha puc. 11.

B ofumyio KOHCTPYKIHIO YKA3aHHBIX THIOB IJOTHH BXOAST Kak
HEOTHEMJICMBIE X YACTH T€ WIH HUHBIE YCTPOHCTBA: CONpATAIOLHE TENO0
IJIOTHHE ¢ eCTeCTBEHHBIM OCHOBAUHEM M MPOTHBOMUALTPAIHOHHEE —
3y0, sapo, anadparma, 3Kpad ¢ 3y6oM, 3KpaH C MOHYPOM, 3KpaH
¢ 3y0OM H IICMECHTAIlMOHHOW 3aBecoif, 3y0 €O IIMYHTOM, a TaKke
ApeHaxKuble (ApeHaku NPU3MOBHIA, HAKJOHHEH, TpyOuaThlil, MJIOCKuU,
COPH30HTAJE HEL).

B cocraB yana ruApoTeXHUUECKHX COOPVIKEHUH HAPSAY C JIOTH-
HaMH BXOAAT BOAOCAUBEI (BOAOCOPOCK) AMS mponycKa B HUXKHUEK Obed
U3OBITKA NABOAKOBHIX M JIHBHEBBIX BOJ M BOJROCIYCKH [/t CallUTap-
HBIX TONYCKOB BOABI U3 BOAOXPAHUIHIA B HHKeJEKAN[YIO 4aCTh PeKH,
otdopa Bojkl Ha BojOCHACKeHHE W YACTHYHOrO WJH HOJHOrQ MpH
HeoOX0AHMOCTH OMOPONKHEHHS BOZOXPAHUIUIIA.

BojocOpocHbie coopyxkeHust pa3MemialoT Kak Ha CKJAOHAX JOJHH,
TAK U 11a ee MOoWMe UIU OAHOU H3 Teppac. Ha ckjoHe JonuHB BOJO-
¢Bpoc pacrnosaraioT BHE MJAOTHHEL B HEMOCPEACTBEHHOH OJAM30CTH OT
MeCTa ee CconpsKEeHWS CO CKJAOHOM, HHOTAA MO MECTHBIM YCJAOBHAM
(TonorpadwiueckuM u reoNOrHYeCKHM) B YAATEHHH OT IJIOTHMBI, Ha
3HAYUTEJLHOM PACCTOSHHH 00X0A0M OT MeCTa ee MNPHMBIKAHHA
K CKIOHY.
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Puc 11 Tunel BogoxpaHiAHIIELX WOTHH (@ —2), SACMeNTL COMPSIAKCHNs Teld IIOTHIL!

a — 3eMJfHas, 6§ — KaMeHHO 3eMJSIHAsi ¢ SAPOM, 6 — KIMEHHO 3eVJISHASL C 3KpaHOM, 2 —
I — OoCHOBi1HHe NMOTHHH, 2 -- BEPXOBOHW OTKoC, § — Gepvbl, 4 KpenJenne oOTKOCAa haMHeM
§ - Apenaxuasm [pusMa, 9 — HaGpOCKa KPYMHOTO KiMus, [0 — YNAOTHCHIASL [aChiib TPV
U3 MeakoolaoMolHoro wMaTephasa (rpamus), J2 — duaptp, 13 — FAHEAHOC sAApO, /4 — rumi
3y6, 18 — appo, 19 — pguadparMa 20 — skpau c 3y6oM, 2/ — SKPAH C MoHYpOM, 22 — 3kpan
25 [aCNOHHBIHR, 26 TpyGuiThifi, 27 — miocknit ropusoHTansublt  Hy — BRICOTA TIOANopa

c

26

OCHopanmem (4) u apenax (¢)

KaMeunonagpocuas,

G""’ Hejle306eTOHHBIME  NIMTAMH; 5 — IpeGeHp MJOTHHB 6 — HH30BOH
Hy MIOMOYHOr0 KaMeHHoro (rpaBHHHO-TaJeUHIIKOBOI0)

[
H

WM} sgpam; 15 — npHIpYSKA MECTHBIM IDYHTOM:

8y6om g uemenTauHoHHoH 3aepecolf;
" BHCOT2 NJIOTHHLL.

23 — 3y6 co

UITYHTOM.

MaTepHaJia,
16 — xenezofeToHHOE

JipeHax:

OTKOC;, 7 — KIOBET;
11 — nepcxopuniil  cjol

Kpenacuue; 17 —
24 — npusMoeni,



Beperosoii Bofoc6poc npeactapiser coboit kaHana. 'onoBHasd ero
4yacTb, pasmMeliaeMass B Bepxiem Opede, HasbiBaeTcsl TOABOASAIIEH,
a yacTb KaHajaa, pacrojaraeMasl B INpCAciax IUMPHHBL [IOTHHBl H
B HUKHEM Obede, COCTOMT U3 TpeX 3JCMEHTOB: BEpXHEro OTBOJAILErO,
cpefHero — ObICTPOTOKA, HHMKHEro — COIPSITanlero BojocHpoc
C pekoH.

BeperoBble BoJ0ocOpOChl YCTpauBaloTCs KaK HCPCryaupyeMule, TaK
U peryiaupyemsie, T. €. ¢ 3arBopamn. [lepBule coopyiKawT Ha MalbX
BOJOXpAaHUIHIAX ¢ HeOONbUWIMMHM pPAacX0OjaMi TMAaBOJKOBHIX BoJ, IO-
poru ux pasmemtator Ha yposue HIIT; BTopsle — na Bogoxpauuau-
max ¢ 6oJApLIHM 00BCMOM BOLL B il0J10BOABE, HX MOPOLU Pa3MellaroT
mxxke HIIT, na rayGuHe, onpeaensiemMoll pacyeToM mnpomycKHoH cro-
cOGHOCTH BOAOCOPOCA M €ro CTPOHTENBHOI CTOHMOCTH NpH TeX WK
UHBX rabaputax (ray6uHe, WHpHHE, KOJHYECTBE TPOJAETOB H 3aTBO-
poB, oO6beMe HAachINK Bhlle GopcnpOBaHHOTO TOPH3OHTA H Ap.).

Bogocnyckn coopy:KalooT Nofd NMJIOTHHAMM ¢ 3arayOneHneM B JIHO
JIONMHLl, B CBfI3H ¢ YeM HX HasbBaOT AOHHBIMH. OHM NpeacTaBAsIOT
cofofi xene30BeTOHHBIE TOHHENH, B KOTOPBIX PasMelaloT MeTalaH-
ueckue TpyObl. B BepxHem Obedpe mpUMEpPHO B Tpejenax HUXKIEH YeT-
BepTH BEPXOBOrO OTKOCA COOPYiKaeTcs GalllHs ¢ 3aTBOPaMH AJIA pery-
JHPOBAHHA pacxola BOJEL IO BOAOCITYCKY.

IIpr KOMMOHOBKe y3/1a rUAPOTeXHMYECKHX COOpYKeHHMH HepelKo
nenecoofpa3Ho CcoBMellleHHe BojocOpoca ¢ BoaocnyckoM. B Taknx
cAydasix cTpouTcA OQHO coopy:Kenue (BojpocOpoc-BOJAOCHYCK), pas-
MelllaemMoe B Npejenax JoAuHb Ha Hanbonaee HU3KUX otMeTKax. Coopy-
XKeHHe 3anny0nseTcd B JHO AOJAUHBI U COTPSIraeTcs ¢ TENAOM TJIOTHHEI
[0 Bcell ee BICOTE OT OCHOBAHUA J0 TpefHs.

2. CXEMbl HH)XEHEPHO-TI'EOJIO'HYECKOI0 CTPOEHHA
PEYHBIX JOJHH

WspickaHust B JoAMHAX peK Ad CO3JaHHA BOAOXPAHWIWIL IIpo-
BOAATCA B pas3lHuUHLIX TNPHPOAHBIX VYCJIOBHAX, BAUAWINKX Kak la
BbIOOP YUYacTKa MNMoJl CoOpYyxKells, TaK N Ha M3BICKAHHUA.

OcHOBHBIMH W BO MHOrOM B3aMMOCBS3aHHBIMH €CTeCTBEHHOHCTOP H-
YECKHMH OCOOCHHOCTSIMH LOJHH, ONPEASNsONINMH HanpaBlieHHe HH-
MEHepHO-reoNOrHUeCKHX HCcleoBaHni, ux ofbeM H  MeETOAuKy,
ABJAIOTCA MpPH NPOYNX PaBUBIX YCAOBHAX reoMopdonoruyeckoe cTpo-
eHHe, COCTaB TOpoj KOpPEHHOH OCHOBRI, HX TFeHes3Hc, YeJOBHS 3anera-
Hnd, PU3nueckoe COCTOSTHHE, MOIIHOCTh TIOKPOBHBIX OTNOXKENHH o HX
cocTas, ryOHHA U XapakTep 3aleraHuf TOA3EMHBIX BOJ.

Tlo mopdonorun mnonepeuHoro CedeHHs AOAHHBI Aensitea [64]
Ha KaHbOHOOOpAa3Hble, OJHOCTOPOHHErO0 M ABYCTOPOHHETO pasBHTHSA
(puc. 12). KanpounooOpasuwie IONHHBI HJIH HX KaHLOHOOGpa3HbIE
4acTH B Mpejenax paccMaTPUBAEMOTO YYacTKa M0 MomnepeyHoMy ceve-
HHIO H MO JAJAHHE JOJHHBE CJI0KEHBl CKalbHBIMH OJHOPOAHBIMH HJH
pasHOpPOAHBIMH nopojJaMu. ITpogonbHble YKAOHBE TaKUX AOAMH 60lb-
IIHEe, CKOPOCTH TeYeHHH BOABI B Pycaax 3HAYHTENbHBIE; aKKyMYJf-
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THBHBIE TE€PPACH OTCYTCTBYIOT, CKIOHBL JONHH KPYTHIe, 4acTo oOpbIBH-
cThl€, MECTaMH OTBecHne JIHO peku Hepelko CKagbHOe, MHOrAA
[OPOXHCTOE MM BHIMONHEHO KPyTNHbIMU €1af0 OKATAaHHBIMH H HEOKa-
tTaHHABIMH 00TOMKaMu W rAbI6aMH cKanbHbIX HOpoid Hapsizy ¢ 3THM
B HEKOTOPBIX KaHbOHOOOPA3HBIX JOAMHAX C OTHOCHTEIbHO MEHBLIIHMH
MpOAVABHBIMH YKJIOHAMH MeCTaMH HaG/10arTCs Ha OAIIOM UK OGOHX
Geperax B (dopMe y3KHX, MHOrAA NPEPHIBUCTBIX MOJ0C NOIMEHHBIE
Teppackl, CIOKEHHble aniloBueM MomHocTe OMIONKEHHE Ha TakKHX
Teppacax OOLIYHO He MpeBbillaeT HeCKOAbKHX METPOB

A

&

R,

2}

\\\‘

i _/‘ A 4
= ’ﬁaﬁ

\(\ Vrﬂ/(" //;' / ///

H

\*§ NN

/

Puc 12 Tune peyHeX
NOJHH

a — KAHLOHOOGP 1iHmi 6 —
OAUOCTOPOUHETO PA3BHTHS
8 — JABYCTOPOHHEr0 P 13BH
THH

JIONMHBL OZHOCTOPOHHEFO PA3BHTHS BCTpEHAIOTCH TAKAKe B OJIHO-
POAHBIX U PA3HOPONHBIX MO TFeHE3UCY M COCTABY KOpEHHBIX Mopojax
XapaxkTepHbIM JASI HAX SIBJASIOTCS aCHMMETPHYHOLTH CKJIOHOB, MPH-
KATOCTh PyC/a PEKH K Kpy TOMY CKJOHY, CIOKEHHOMY OObIYHO CKaslb-
HBIMH TIOpOJiaMH, TOJAMBEIBAEMOCTb 3TOTO CKJIOHA H MOJNHOE OTCY TCTBHE
anNoBuaNbHBIX OTIOKEHAH WK Ballduie uxX B ) 3KUX To7locax Gnuues-
HUKa pin NOHMbl MOIHOCTE MOKPOBHBEIX OTNOMXKEHHH Ha 3TOM CKJOHe
00biuHo HeBonpmas [IpOTHBONOMOMKHBI CKJAOH AOMHILI TOJNOI Ui,
KOpeHHple MopoJbl HA HeM TMPHKPHITE HEPeJKO MOIIHLIM UeXJOoM
Aemosuga [onuHa BoinogHeHa aIOBHANBHBIMH O0DA30BAHHMSIMH pas-
JUYHOro COCTAaBa (CYrMMHKaMH, Cylecsmu, IeCKaun, rajledHHKaMH)
llepeMeHHOM, 4acTO 3HAYHTENbHOH MOUIHOCTH

Jonunbl ABYCTOPOHHETO DPA3BHTHS BCTPEYAIOTCA B OAHOPOAMHBIX
H B HeojHOPOHBIX TOPOAAX KOPEHHOH OCHOBBI, B CKaJLHBIX H B 00/10-
MOYHEIX CBS3HBIX N PBIXJIBIX NOpoAax JlomuHBl 9TOrO THMA XapakTe-
PH3yoTCH nonoruMu M ATHHHBIME CKJIOHAMH H OGBIYHO 3HAUWTEJNbhHOH
MOIIHOCTHIO MOKPOBHHIX OTJIOXKEHH{l B CaMofi JO1HHE (B OCOGEHHOCTH
B nepeyrny6neHHbIX JONHHAX) H Ha €€ CKJIOHAX.
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3. OCHOBHbBIE MNOJO)KEHHA BbLIGOPA CTBOPA MJIOTHHbBI
B JNOJHHAX PA3JJUYHOI'0O MOP®OJIOI'MYECKOI'O
H TEOJIOTHYECKOIo CTPOEHHSA

Brifop MecTa pacno/loenust CTBOPA NPOSKTUD YeMO# NAOTUHEL AN S
CO3faHNSl BOJAOXpaHHMJAMINA TIPOBOAMTCS B JiBa 3Tamna.

Ha nepsoM 3Tane no npegBapUTeNblbiM BOJA0OXO3SHCTBEeHHbIM H
TeXHHKO-3KOHOMHUYeCKHM pacueraM HaMeuaeTcd OTPe30K JOAHHEL
B Hipexenax KoToporo LUeecoo0pa3Ho H BO3MOXKHO Co3jaHue BoAoXpa-
HUAUIA. 3TOT 3Tan paGoTsl BRINMOMHSETCS Ha OCHOBe cOopa, cucteMa-
TH3alMK, aHanu3a U o0OOMIeHUS MaTepuanoB paHee NMPOBOAHBLIHICSH
B JadHHOM palloHe M3BICKAHHI H HCCAeJ0BaHWH (tororpadHyecKHX,
IHAPOJOrHYECKNX, IeoMopdoJOrHYeCKHX, reoJOTHUECKHX, reodusu-
YeCKHX, [HMAPOreoJOTHYECKHX, IOYBEHHO-GOTAHHYECKHX, MelHopa-
TUBHBIX H Ap.) B COBOKYNHOCTH ¢ AaHHBIMH HATypHBHIX peKOIHOCIHPO-
BOYHBIX KOMIUIEKCHBIX WHKCHEPHO-TEO/MOoTHUeCKHX oOcefoBaHUH
Y4YacTKOB OMAMHBI PeKH, HaMeyaeMbIX IpelBapUTeNbHO KaMepasbHbIM
nyteM. B cayuwasx, korfa MatepHaloB panee BbINoJHIBIUMXCH H3bl-
CKaHMH HEIOCTATOUHO JAf OCBeleLls] HHMXKEHEepHO-Ieo/]OFHYeCKHX
YCAOBHA AOMHHBI, NMPH PEKOTHOCIHPOBOYHRX 06cae0BAHUAX NPOH3-
BOAATCH B MHHHMalbHOM 00beMe pasBeJOYHBIE, ONBLITHBIE U Jadopa-
TOpHble Pa0OThl: OypeHHe OTACNbHBIX CKBaMHIll, BepTHKAa/AbHOE 3/IeK-
Tpuueckoe 3oHAHpoBaHue (BI3) B oTaensibix Toukax s onpefene-
HUSl MOIIHOCTH MOKPOBHBIX OTIOXEHHH B JONHMHE pEeKH, XapakTepa
TEeKTOHHYECKHX HapylIeHHH, TAYOHHBI 3aneraHusl NOJA3ECMHBIX BOJ
u ap. Ilpu HeoOXOAMMOCTH NMPOU3BOASTCS TAKMKE NPOMEPH TMYOHHHBI
PeKH, Da3oBble U3NEPEeHUA DACKOJOB, OTGOP H AHAMU3 OTAALHBIX
npol BOJHI.

ITepBriit 3Tan pabor no BeGOpY CTBOpa BOAOXpaHWAHMIIHOH NJIO-
THHBl BHINONHACTCA B OOLIEM KOMIJIEKCE MpeAnpoeKkTHHX NpopadoTok
N0 COCTaBNEHUI0 00LeT0 Ganalica BojonorpebiaeHust H BOAOOTBEICHHU
paiioHa u BHGOPY MCTOUHHKOB BOJOCHaGueHusi. PaBoTbl BHINO-
uaores B Qopme TIO, cXemMbl WAM OCHOBHBIX MpHHIUNHANbLHBIX
TeXhuycckux pemenuii. Ha nepsoM stane BriGopa ctBopa BOZOXpallu-
JULIHOH T/JOTHHBE HaMedaercsl MaBHBIM 06pasoM ydacTOK JONHHBI,
B IIpeje/aX KOTOpOro COOPYKeHHe I'HAPOYana n co3jlaHie BOJAOXpatHu-
JAuia HauGojee SKOHOMHMYHO Io CPaBHEHWIO € PAJOM APYTHX pac-
CMOTpeHHBIX y4acTKoB. CTBOPH ke BO3MOXKHOTO PACHONOKEHuS
THApOY3/ld, NPUMEHHTENbHO K KOTODHIM ONpeledslioTCs PasMepsl
TJIOTHHB, MJIOUAAs U 06beM BOAOXpaHHUIUILA, HAMEYAITCH OpPHEHTH-
P OBOUHO.

[Tpu BrGope cTBOPOB Hapsily € TaKuUMH (aKTOpaMH, KAaK paccTo-
fHUE OYAYLHero HCTOYHMKA BOJOCHAGKEHHS OT BOJONOTpPeGHTEN,
IIPUTOYHOCTL peKH HA ydacTke Bollle CTBOpa IJAOTHHBL, ¢dopma, MIo-
maje 3epkana 4 raybuHa GyAyLIIero BOXOXpAaHMJMILA, PaCCTOTHHUS
OT CTBOpPA IO MECTOpOKJAEHHH eCTecTBEHHBIX CTPOMTENbHBLIX MaTepH-
aloB H p., OPMHUMAETCH B pacdyeT Mopdoaorus AoAHILl 110 CTBOPY
TUIOTHHBI — Npodulb ee MONepeyHoro ceueHusl, xapakTep CKJIOHOB
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y muputa JonuHsl. [ocnepxee cymecTBeHHO BJAHAET HA O6beM mpel-
CTOALHX CTPOUTENBHBX pa6or, NO3TOMY CTBOP TJAOTHHBI OBBIUHO
CTpeMATCA HaMeTHTb B HauOolee YSKOM MecTe Jonuuel. IIpu sToM
MOTYT BCTPETHTBCH pas/iMyHblE YCAOBUA.

1. OTHOCHTENBHO Y3KHE YYacTKH JONHHBl 3HAUMTENbHOH TpOTH-
JKEHHOCTH WM J1uHOH He Mettee 0,5 KM HHXe GyAyiied MAOTHHB,
¢ CHMMETPHYHBIMH U TIPAMBIME 10 JJMKMHe JOAHHB CKAOHAMH, CAOXKEH-
Hble OC3J0YHLIMH HEeKapCTYIOIMMHCHA 6€3 pPaspblBHBIX HApYIIEHHH
WIH W3BEPIKEHHBIMH TOpojaMu. 37ech 3al1eranT 06bIYHO OJHOPOAHBE
110 FeHE3UCY, JHTONOrHH ¥ (QU3HUECKOMY COCTOSHHIO nopoipl. Takue
y4acTKH, 6e3ycnoBHO, NPEACTABAAIOT HHTEPEC KaK MeCTO BO3MOXKHOTO
pAaCTIONOKEHHs TNOTHHEL.

2. ¥3kue (uHOrna oueHb Y3KHE) YUACTKU JOJUHBI, CHOMKEHHBIE
CKaJbHBIMH KAPCTYIOIHMHCH WJAH CAOXKHOJAMCAOUHPOBAHHBIMH, pas-
JApOoBMeHHBIMH M CHJBHOTPCIIHHOBATHIMH NOPOaMi. TaKue y4YacTKH
fpu Bcefl 3aMaHYHBOCTH CO3AATh 371€Ch BOJAOXPaHUMINE (BHIIONHEHHE
nefonbLioro ofhbema paGoT NO BO3BEJCHHIO MJOTHHBI), KaK TpaBHAO,
HeMepCHeKTHBHBl B CMbICAE HX NPUFOLHOCTH I pasMeneHHd ysaa
THAPOTEXHUYECKUX COOpY:KeHHH. Tak, KaHbOHoOGpasHoe YyIIenbe
B ponuHe p. Yepuoit B KpeiMy, pacnonoxenyoe Ha BHIXOJE €€ H3
Baiinapckoli 1onKHBl U HMeloIlee MIUPHHY 0K0J0 50 M 110 HH3Y, OKOJIO0
150 M no Bepxy, ray6uny okomo 00 M M TOuTH OTBecHble ToOJblE
CKJIOHBI, CJIOJKeHHble OPCKHMH H3BECTHAKAMH, HCCAE0BANOCh C e b0
pacronoxkeHusl B HeM MJIOTHHBI B TeYeHHe JJIUTENbHOr0 Hepuoja —
c 1916 no 1938 rr. OHako NONOKHTENBIIOTO pPemens Tak i He GBLIO
MPUHATO, NOCKOABKY Ha TepPBBIX e MeTpax 3Toro yhiedbs peKa
B MeXeHb LCTHKOM YXOAu/da B KapcToBbie nycToTel. Toanko B 1938 r.
N0 HalMM H3BICKAHWAM ObL1 BHIOpAH, HAKOHEL, CTBOp MJIOTHHB! BhIILE
3TOro KaHbOHA B OGMACTH PA3BUTH5A HUXKHEMENOBBIX OTNOXKEHHH (Mep-
FENUCTHIE MU BalaHxkuHa ¥ roTepusa). CTBOp mnOTHHBI 3Je€Ch MO
CPaBHEHUIO CO CTBOPOM B Kallpole OKa3ancd XOTA U JAAHHHEe BO MHOTO
pas, HO B I'COTOTHYECKOM OTHOWIEHUH HAMHOTO Tpore. TO MO3BOJWIO
CO3/1aTh KPYNHOC BOAOXPAHUIHIIC NYTEM BO3BEJeHN A OOBIUHON 3eMJIA-
HOH nOTHHBI C ®KPAHOM, MEJKHM 3y60M B OCHOBAHMH, KOPOTKHM
MOHYPOM B npelenax NoAMbl i NINHAULIM MIACTHPEM Ha J1€BOM CKIOHE
AOMMHB B MCCTaX BBIXOJla HA JIHEBHY [0 MOBEPXHOCTH NP OCA0EB KOHIIO-
MepaToBHHABIX TIeCYAHHUKOB M HU3BECTHSKOB, COJEP KAIUXCsa B TIHHAX.

Hpyroit npumep. Pexa Hyrywm B DBamxupuu, nepep TeM Kak
OKoHyaTenbll0 BBIHTH B OOWHPHYIO 00/aCTb NMEPMCKHUX OTAOMXKEHHH,
IIpopesaeT aHTUKAHIAALHYIO CKAAAKY KAMEHHOYTOMbHBIX H3BECTHIAKOB
" fonomutos. Ipu oficne1o8aHiM JOAHHbL 3TOH PEKH 11a mep Bblil B3N]
Kasanoch, yto JAyuliero Mecra Jas PacroJOMKEHHs TJAOTHHB B Mpe-
Aenax ckaanku HeMb3s HAHTH' WIKUPUHA JONAMHBI 0Kono 300 M, CKAOHb
Brlcokne cpegmell KpyTH3HBI, MOIHOCTH aldnoBus 5—7 m. OJHako
PaGoThi no ofiocHOBaHII0 BOSMOMKHOCTH DPA3MEMIeHHs 37eCh TOTHHEL
yCnexa wHe umenu. 3aKapCTOBAHHOCTb HM3BECTHSIKOB H JOJNOMHTOB
B IHe gonmup M Ha ee cknoHax B Mpefeaax BCeHl IMHPHMHBl CKAAIKH
OKazanace Gonee WHTEHCHBHON, ueM npeanonaranocs. CoopyKenue
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10 5TOMY CTBOPY HaJeXHOH BOJOXPaHUIHIIHOA MIOTHHBI MOTpeboBano
Obl ycTpoficTBa IMYyGOKOH M ATHHHOA (IJ1MHHEe caMOro CTBOpa) mpo-
THBOGUABTPALHOHHOH 3aBechi. B CBsi3u ¢ 3TUM CTPOUTeNbHAsn CTO-
HUMOCTb NJIOTHHBEL MO JAHHOMY CTBOPY OKasajach HAMHOTO BBILIE, YeM
no ApyruM BapuaHrtaM OOJACC JJIHHHHEX CTBOPOB, PAaClOJOMKEHHBIX
BHE 30HBI KapTa, a TakKe BbIllle, UYeM M0 OKOHYATeSbHO Bbl-
OpannoMy ctBOpy anuHoii 1500 M B oOmactd paspuTHHA Mepre-
Jqefl ¥ AOJNOMHTOB MepMoKapOona B 30HE COBpeMEHHBIX ONYCKauHi
JIOJH Hb

3. ¥Y3KHe yuacTKH JONHMHBI B CKadbHHX OC3JOUHBIX [OPOJAX,
o6pasoBaHHbie MBCONOAOOHBIMKM BRICTYNaMH B JOJAHHY OJHOTO U3 ee
ckinoHoB. [loposel B TaknX BbicTynax oO0bMHO CHJIBHO BEIBETpE/IBIE
(Mblc «mpoayBaetcs» CO BCEX CTOPOH, KPOME THWIbHOM) H TPeUIHHO-
BaTele, 001ajfarT BBICOKOH TNOTEHIHAMABLHOH BOJAOIPOBOJHMOCTHIO.
B MecTax npuuneHeHHS TJIOTHHBI K 3THM BbICTY[AM-MBICAM TYTh
dbunbTpanu U3 sepxHero Opeda BOJAOXpAHMNMIA B HUXKHUA wacrto
OKa3blBaeTCs HeJONYCTHMO KOPOTKUM 370, KaK MPaBUJIo, HCKIIOUaeT
BO3MOMXKHOCTb COIpPAXKEHHHA IVIOTHHBI CO CKJIOHOM Mbica 0e3 Mepo-
OPHSTHA 110 [OPOTHBODUABTPALUHOHHOH KOHCOMMAAUMH CJAaraiomnx
ero nopog. Ilpu stoM jgnMHAa Heo6XOJAMMOA KOHCONHJAUHMH TOPOX
B r1y6b CKJIOHA OKAa3pIBAETCst OOJbLIE MHPHHB MBICA.

[Ipu usuickaHuAXx s ctpoutensctBa KapafanicKoro BOJOXpaHH-
numia Ha p. Crennonn 3ai B Tatapun HaMu OblIM HCCIELOBAHBL 1IECTh
BAPHAHTOB BO3MOMHOrO 1O FHAPONOTHUECKAM YCAOBHSAM pacllosloxe-
HHUH [JIOTHHBl B CYXeHHBIX MeCcTaX JOJHUIK, 0Opa3sOBAHHBIX MBICO-
Nofo6HEIME BHICTYNIAMH B Hee MpaBoTo CKJOHA, CJI0KEHHOTO llecualit-
KaMy BepxHei mepMu. [IH OXuH W3 3THX BapuanIoB He BhLIIGpKan
KOHKYDEHIHH C CceJIbMbIM BAPUAHTOM CTBOPA, UCCIAEJOBaHHBIM B pac-
UIMpelHoH YacTH JOMHHBI C TAKHM e, KaK M Ha UleCTH APYrux CTBO-
pax, reonoro-MopdoJOTHYECKHM CTPOEHHEM JIEBOTO CK/AOHA JOMHHB!
1 BHINOAOMXKEHIIBIM, HECKONBKO Jlaxe BOTHYTHIM mpaBeiM, Te ke mecda-
HHKH B 3TOM CKJOHe OKasanuch Oojee cOXpailibMH M MeHee BOJIO-
NpPOHUIAEMBIMH (Nocae yTouneHus tpeGyemoro obbeMa BOJOXpPaHH-
JHlA [OJ0WBA [eCYaHHKOB Ha CKJAOHe okasaitack Ha otderke HIIT,
cM. puc. 15).

4. YuacTku goauHBl ¢ [ONepeuHsiM npodunieM HOpMadbHOrO pas-
BUTHS, CJAOMEHHBIE H3BEPKEHHBIMA HHTPY3UBHLIME [OPOJAMH WK
3Qdy3uBHbBIME  00pa30BAHHAMYE, OMIOMHBLIHMHCA B BOJHOH Cpejle
(Mope, okeane), a TaKMe CYXKEHHbIE YJYaCTKH JONMHBI BCAEJCTBHE
BBICTYNIa B JONMHY OJHOrO U3 CKJIOHOB C TEMH K€ H3BeDMXKeHHbIMU
noponamu. Takue ydacTKH, HECOMHEHHO, MNPeACTABAFIOT HuTEpec
KaK MecTO BO3MOXKHOTO PacCHOJOMXKEHHs CTBOPA TIOTHHBI, MOCKOMBKY
YKa3zaHHble TOPOAL KUMEIOT OTHOCHTENbHO OJIHOPOAHHI COCTap H,
KaK [paBH/0, HEBHICOKYIO BOAONpOBOAMMOCT, [Hanpumep, AAs CO3-
JaHus Bojoxpanuauma Ha p. Tereper ctBop Obl BEIOpAH HA yyacTke
JONHHbl WHPHHOH OKOMO 150 M, cNOMKeHHOM IpaHUTaMU C YAeAbHBIM
BojloTioTNommenneM He Oosiee 0,2 A/MHK B BepXHell BBIBETpelOl H HaH-
Gonee TpemunoBaTol 30He, 0kojo 0,1 g/Muil B cpefiHell 3o0He U MeHee
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0,03 JA/MUH B HHXHeH. BepxHad rpaHHya HHMHel 30Hbl HAXOLUTCSH
ga ry6une 15—20 M oT noBepXHOCTH 3eMIH.

MoXHO OTMETHTb aHaJorvuibie GAATONPUATHLIE HIIKEHEDHO-Teo-
JIOTHUECKHE YCIOBHA M 10 BHIOpaHHBLIM HaMU CTBOpaM IJIOTHH B psje
pondH IlpuMOpba Ha yuyacTKax, CNOXKEHHBIX rpaHUTAMH, NHOPHTAMH,
nopdupuTamu, a Takxke B joauue p. Tenpbec (Kysbacc) ma yuactke
pasBUTHs ajamennuToB u B foanue Bon. Kuanum (Ypan) na yuactxe,
caomeHHoM AvHuTaMu. OcobeHHo XapaKTepHblM B 3TOM OTHOLUEHHH
0Ka3a/Cs CTBOp MIOTHHEI B JOJHHC NpaBoOro MPHTOKA p. ApTeMOBKH
p [lpumoppe Ha yuacTke, CJAOKEHHOM TydoOpeKumeii — TMUIOTHOH
MOHOJUTHOH TNpaKTH4YeCKH HepunbTpyoueil nopojoi.

5. Y4acTKi JOAHH pacllipeHHOTO IMOMNepeyHoro ceyenns ¢ oGouMu
nojioruMn ckjoHaMmu. Ilpu Kaxymielics Ha mnepBelH B3rAf] Manol
MpHUTOAHOCTH TAKUX YYACTKOB M5 pasMellleHHs] MUIOTHHBI HCKIIOUATD
HX M3 pACCMOTpEHHS NpK Beibope cTBoOpa He caelyer. B rakux mecrax
KOpeHHLIe NOpOAEl [0 BCeMy MonepeynoMy npohuIo JoMUHBI WIH
1o KpaiiHell Mepe Ha ee CKJOHAX YacTO NpejACcTaBIcHb N0AYCKaIbHBIMH
HAH HeCKalbHBIMH, B TOH WM HHOH Mepe riiHHHUCTBIMH, C1abo ClleMeH-
THPOBAHHLEIMH HJH CBS3IIBIMU M PBIXJABIMH TOpOJaMi. [1aBHoe mxe
COCTOUT B TOM, YTO KOpEHHLIE NOpPOJB! 3JeCh Ha CKIOHAX AOIMHH NpH-
KDBITE OOBLIYHO MOULHOH TOMMEH AentoBualbHO-3/MOBHaNbLHBIX 06pa-
30BaHU.

B Takux yCAOBHSIX CTOMMOCTh COOPYIKEHHS ILIOTHHH JaXKe NpH
3HAUMTEAbHOH €e JAJIMHE MOXET 0Ka3aThbCH MeHplle CTOHMOCTH KOpOT-
KO Ha Y3KOM ydYaCTKe JOMHIB ¢ 6onee CAOXKHBIMH HIKEHepHOo-
reoJOTHUECKUMH YCIOBH IMH.

6. YuacTkd JOAHHBI pekn BOAH3H MeCT BnajeHus B Hee NPHUTOKOB
HIH GOKOBBIX OBparoB M 6anok. Takue yyacTtku NpH Belfope CTBOpa
TWIOTHHE! JIOMKHB HaMeuaTbCd A5 pa3BeJKy ¥ ONpoBOBaHHS C OCTO-
POXKHOCTBIO, TOCKOJBKY NpH PACMNOA0KeHHH MIOTHHD! Bhlllle BNaeHH s
npuToka (pyusd, OalKH, OBpara), HO OJU3KO K HeMy, 31eCh MOXKeT
OKa3aTeCsi KOPOTKHUM NYyTh 0OXOAHOf (puAbTPAaUHH H3 BOLOXpaHH-
JHIA, a NPH pasMeleHnn ee HUXKe, HO TaKxKe BOMM3H NPUTOKA MOXKET
ObiTh GOnbIIOH BLINOC B3BEIEHHEIX W AOHHBIX HAHOCOB B BOAOXpaHU-
JHIle mepefl, MJIOTHHOH.

Ilpu BeiGope cTBOpa NAOTHHH B JOAHHAX, CAOKEHHBIX CKaJlbHBIMH
H NonyckaneHbBIMH TNOpOJIaMH, Hapsay ¢ reoMop(osorHYeCKUM CTpoO-
EHMeM pacCMAaTpUBaeMblX YYacTKOB JONMHB HEOOXOJHMO YYHTHIBaTb
Feoornyeckyto CTpYKTYpPY M XapakTep TeKTOHHYECKUX HapylIeHuH,
8 Takxke nogomenne OYAymed OTHHEl N0 OTHOINEHHIO K JeMEeHTaM
SaneraHust nopoj M 30HAM paspbIBHBIX TEKTOHWYECKHX HapylleHHH.

H npupopHble (PaKTOpHl B 3aBHCHMOCTH OT MOJMOXKEHHs HX MO OTHO-
WeHH 0 K npoCTHpaHMIO JOJHHB M BO3MOMKHOrO HanpaBaeHUd JnHHH
BhiGupaemoro B Heil CTBOpa MJAOTHHBI CO3JAIOT B ORHUX CAYYanx
Graronpusrabe W H¥etiep HO-Te0I0rnIecKe YC/lOBHA, B JpPYyrHX —
HeGnaronpusTHble,

Bnaronpusarnwme ycaoBusa: 1)ocs naotuns pac-
NoNoxeHa no NpocTHpaHmio 110pof, NALAINMX B HANpaBAeHHH BepX-
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Hero Obeda; 2) Ocb NIOTHHEL PacHoNOKeHa BKpeCT IPOCTHPaHUH
nopoj NMPH HX MOHOKAHHANbHOM 3ajeraHid B MNpeAeNnax JOMWHBL.
B sToM cayuae caegyer, o1HaKO, HMeTb B BHAY, 4TO YCJIOBHSA B MecTax
NPUMBIKAHUSA IIOTUHB! K CKA0HaM 6YyT HEOQHHAKOBBIMU — 1d OJHOM
CKJIOHE MOKeT OkITh ofaeryena QuabTpalusd, Ho Gonee HajexHa YCTOH-
4YHBOCTL TNOPOA; Ha JApyrom, HaoBopor, sarpyanena ¢uinTpanus
M MeHee HaJeXHa YCTOMYMBOCTH MOPOA; 3) MJOTHHA PacnofoKeHa
Ha ropojax, 3alderanllix B Npejenax JOMHHB FOPH30HTANBHO.

HeGnaronpusrHele YycCaAOBHUsA 1)och MIOTHHE
paclo/ioeHa MO NPOCTHPAHMIO MOPOJA, MajaluuX B HalnpabBlieHHH
HuHEro Opeda; 2) och NMAOTHHBL PacnooMeHa 10 IPOCTHPaHHIO
WY BKpecT MPOCTHPalNs OCH aHTHKIAHHANABHON CKIAAKH; 3) och MJ0-
THHBI PacllONOXeHa N0 TPOCTUPAHHI0 WIHM BKDeCT NPOCTHPAHHIO OCH
CHHKJIMHANBHON CkAaAKH. IlepBolit cayuaid Mo cpaBHEHHIO cO BTOPHIM
MeHee GaronpusiTeH MO yca0BUAM GuabTpaluy | 6onee 6aaronpHsiTeH
B OTHOLIEHHH YCTOHYHBOCTH COOpYyXeHU#A. Pacnonoxenue ocu mjo-
THHB MO IPOCTHPAHUIO WAH BKpecT NPOCTUpaHns CHHKIMHAALHOU
cknaaky Gosee 61aronpusATHO, UM TAKOE e PacloNoKeHue Ma0THHE
Ha aHTHKIWHANBLHOA CKiajKe.

Hapsay ¢ oTMeueHHBIM npu BblGOpe CTBOpa NAOTHHLL CAEAyeT
obpallath ocofoe BHHMaHHE Ha TEKTOHHYECKHE YCJIOBHH Yy4acTKa
JOMWHBl M pacrojarath €ro no BO3MOMKHOCTH BHE 30H paspelBHLIX
Hapyurennit nopoa. OcobeHHo HeGAaronpHUATHO HaAUM4ne NPoJONAbLHOrO
o OTHOWIEHHIO K JOJHHe peKu cOpoca, NPOCTUPAIOLIErocs no ee fHY
UKW TI0 OJHOMY M3 CKIOHOB (37O HepelKo HaOMIOAAeTcs B paioHax
paspuIBHBIX JHCAOKAaNuii, Korga cama JOMAMHA pPEeKH OKa3biBaelcs
3al0oXeHa N0 NPOCTHPAHUI) KPYNHOID TEKTOHHYECKOro HapyIIeRns).
[lpu wannuun Taknx c6pPocoB ycA0BHHA CTPOHTENbCTBA MIOTHHBI B OT-
JENbHBIX CAyYasix CYIIECTBEHHO ycaAokHATCA. Tak, B OTMeYeHHOH
Bpilie jonuHe p. Yeproit B KpuiMy npoponnHsiii c6poc Opln BbIABIEH
UpH JAeTadLHBIX H3BLICKAHMHX B J€BOM NPUMHIKAHHH TUIOTHHEI, C/10-
HKEHHOM [MIHHAMHW C MIPOCNOAMH KOHIVIOMEpPATOBHAHBIX NeCYaHMKOB
W uspecTHAKOB. AMmnnTyna cGpoca 3gech neGonbman (okoao 10 m),
OJHAKO TECYaHHKH H H3BECTHHKHM pasApobieHnl B 3THX NPOCJOHAX
W XapakTepH3YIOTCH YaenpHpM BogomorsaomenneM 80—100 n/munm.
910 noTpefoBan0 BCKPLITUH MPOCTAOEB [ECYAHHKOB M H3BECTHAKOB
B MecTax HX BBIXOJA HA IMOBEPXHOCTH HA CKIOHE JOJHHBI B 30HC 3a-
TOMJIEHN S 1 HANOXKEHHs Ha HHX [JINHAHOIO IAcTHp.

B nonuue p. ApteMoBKH, rje eile npu BeIGope CTBOPa OLUIO SICHO,
YTO OTOHTH OT KPYIIHOrO TeKTOHHYECKOro HapyIUEeHHd HEBO3MOKHO,
NOCKOMBKY JONMHA 3a/0XKella 1o ero NPOCTHPaHWI0, NOTPefOoBaNIoCh
[IpH CTPOMTEABCTBE BBINOJHHTL B OCHOBAHHWH TAOTHHLL COMHBIE pa-
GoTel 1O cO3JaHHI0 TAyGOKOH npPOTHBODHALTPAIMOHHON IleMeHTa-
UHOHHOH 3aBechl. Hannune KpynHbix 30H TEKTOHHYECKHX HapyLIEHHH
Heob6XoAuMO YYHTBIBATh MPH BhIGOpe CTBOPA W B OTHOMIEHHH CEHCMO-
CTOMKOCTH NIPOEKTHDYEMBIX CoOpyxeHuil. BMecte ¢ TeM cnegyer uMerh
B BHJY, YTO He BCAKOe TEKTOHHUYECKOe HapylIeHHe OllacHo, B 4a-
CTHOCTH, B (DUALTPALHOHHOM OTHOLIeHHH. JpeBHHE COPOCH HEPEAKO
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JBAAIOTCH  «3aMeUeHHBIMH», OCOOCHHO B TOAYCKaAbILIX TOPOAAX,
KOTOpble B 30HaX JApoOGNeHHs, CMsATHS HM3MEHSIIOT CBOIO CTPYKTYpY,
obperast 00/HK GecopMeHHOH TIMHACTON TOPOAB € MeHbILEH BOJO-
NPOHHIAEMOCTHIO N0 CPABHEHHIO € 3THMH COXPAHHBIMH MOPOJAMH
BHEe 3O0HBI UX HAPYLIEHHA.

Tlpu BriGope cTBOpA IVIOTHHHI C/IelyeT NpHHHMATh BO BHHMAaHHe
¥ CTeleHb YCTOHUHBOCTH MOPOJ TNMPOTHB PAcTBOPHUMOCTH M pa3smblBa-
emocTH. [IpakTHueckM HepacTBOpPHMB MW TIOPOAAMU HAB-
JSAOTCST

— U3BepXKeHHble HHTPY3HBHBlEe H 3(dy3UBHBlE — rpaHUTHl, CHe-
HUTBI, AMOPUTEI, Ta6OPO H HX NMPOU3BOAHBIE, & TAKMKE Tydbl U ByTKaAHU-
yeckne MeM3bl, MAAKH, Menbl, MecKy;

— OCajloyHble — TecYaHUKU, KOHrjoMepaTth, OpeKuuu Ha KBap-
IEBOM H KeJe3uCTOM IleMellTe, a TaKKe KpeMHHUCThle Tydsl, Tpemed,
ONOKH, aprUJJAHTH, aJeBPOAHTH, CAAHUB HA H3BECTKOBO-rIHHHCTOM
IeMeHTe, TJIHHBI;

— MeTtamMop@uuecKie — THeflcbl, I'PAHUTO-CHEHCH, KpuCTanaHye-
CKHe CJaHIBl, KBapIUTH.

K pacTBOpuUMB M T1OpPOAAM OTHOCATCS:

— 0ocajouliple — H3BECTHAKU M JOJOMHTH! (HEKPEMHHUCTHIE H He-
KelesuCThle), MeJ, pPaKyUIeUHHKH, H3BECTKOBBE Ty(bl, Meprens,
THIIC, aHTHJPUA;

— MeramopdHueckue —— MpPaMopHI.

K pasMbBaeMB M IIOpOAAM OTHOCSITCS:

— H3BepKeHHble — c1abo YMAOTHEHHBIE TY(QB!, WAKH, TENbl,
neMsa, MeckH;

~— OCaJiouHble — MOJAYCKANbHbIE TIOPOJLI HA H3BECTKOBO-T/IN HHCTOM
UeMeHTe, a TaKMKe MecKu, IVIHHHL.

BaxuplM npupoaHbIM (AKTOPOM, KOTOPHIH CIEIyeT MO BO3MOXK-
HOCTH YYMTHIBATh (N0 HAJTHYHIO M TMONOMKEHHIO HCTOUHHKOB — POJHH-
KOB, IMOKa3aHHBX Ha TOnMorpapuuecKUX HIAH TCHAPOreOJOrHUecKHX
Kaprax uian HaOJIORaeMblX NIPH PEeKOrHOCIHPOBOYHOM 0GCH €I0BAHUH),
ABJsieTcs] TJyOHHA 3aneralingd YpPOBHSA MOJA3EMHBIX BOJ HA CKJIOHAX
Ronunpl B npefenax u Boiie npoektupyemoro HIIT. Uem Huxe u
MosI0Ke 3TOT ypOBeHb, TeM MeHee GMaroNpUATHBIMUA ABAIOTCHA THAPO-
Feojioruueckue yCJIOBHS CTBOpA.

Bropoit sran paGorsl no BeiGopy cTBOpa IVIOTHHB CBSA3aH YXKe
€0 craguell pealbHOTO MPOCKTHPOBAHHA — C TeXHHUYECKHM TPOEKTOM
{npu cymecTsylomell cTazuiisocTH npoektupoBanus). Ha stom stane
B Npenenax yuactka JOAHHB (IPOTSIZEKEHHOCTh KOTOPOro MOXKeT ObiTh
OT MepBHIX eJUIHL A0 JeCHTKa KHIOMETpPOB), BRIOpaHIOro Ha NepBoM
STamne ¢ OpHEHTHPOBOYHKLIM PACMONOKEHHEM COOPYKeHUll ruipoysna,
HaMewaTcd HCCKOJABKO (ABa, TPH, 4 HHOrAAa M Godee) BapHaHTOB
CTBOpa MAOTHHR! A1 NpeJBapUTENLHOR HX pa3BefKH, CONOCTaBAECHH A
0 crencuy c10KHOCTH MHMKeHED HO-TeOJIOTHYeCKHX YCAOBHH H TeXHH-
KO-5KOHOMHUECKMM TOKasaTeldsiM CTPOUTENbCTBA M SKCIYyaTalluH
COOpyseHHit 1 OKOHuATeIbHOrO BHGOpPA CTBOPA A JAeTalbHHIX
M3bICKaHMil 1 NPOEKTHPOBAHUS.
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[Tpu BuiBope Ha 3TOM 3Tane W3 psAa BapHAHTOB CTBOPA TIOTHHHL
VUHTHIBAOTCS (HAPSIAY C 3aTanjdHBaeMOCTHIO 3€Mellb, CHOCOM CTpO-
eHni, o6beMOM paGoT Mo MOATOTOBKE Yalld, YXaleHHOCTBIO MeECTO-
POXKIEHMH WM LEHCTBYIOLIMX KapbepoB CTPOHTENbHBIE MaTepHaloB U
Ip.) CleAyIolIHe OCHOBHBIE (JAKTOPHI HHIKEHEP HO-Ie0JOTHUECKHX yCII0-
BHH, OTIpefesIoliHe KOHCTDPYKIMIO COOpYXEHHH, Crnoco6sl u CTOH-
MOCTb X CTPOMTENbLCTBA. MOIHOCTE H COCTAB  [IOKPOBHHIX OT/O-
JKeHHH, coctaB H (dH3nyeckoe cOCTOSIHHE KOPeHHBIX MOpOX, (PH3HKO-
reoJoTHUYeCKHE SIBJEHHS U NPOIlecchl, pa3Mep (puabTpallHOHHBIX IOTEPh
BOJKl M3 BOJNOXPaHUIHIA.

B cooTReTcTBHE C 3THM Ha Y4YacTKe JLOJHHBEI 0 HaMeuyeHHEIM B €ro
npejenax BapHaHTaM CcTRoOpa MJOTHHBI TPOBOAATCS HHMKeHepHO-
Te0JIOTHYECKHE HeelleloBanKsl B o0beMe, MO3BOMNAIONIEM CPABHUTH 3TH
BapHaHThl ¥ BHIOpaTh H3 HuX Haubollee KOHOMHYHHIH.

CocraB mccnefoBaHWE B 0OmeM clyyae BKJIOYaeT HHXKeHepHO-
FeoJIOTHUECKYIO CbeMKy, reodusuyeckue, OypoBble W FOpPHOTPOXOJ-
qeckue paboThl, OMbITHBIE MNOMeBhie M JnadopaToOpHBIE ONpeleTeHUsd
GUABTp AUMOHHLX, (HU3MKO-MEXAaHHYECKHX M IIPOYHOCTHHIX CBOHCTB
FPYHTOB, H3yueHHe XHMHUYECKOTO COcTaBa TOJA3EMHBIX H IIOBepXHO-
CTHBIX BOJ. IIpH 3TOM HHKeHEpHO-TeoNOTHUecKasn CheMKa MO yuacTKy
JONHHE B 1leJ1IOM CTAaBUTCH B CAMOM Haya/e 3TOTO 3Tana ¢ LeNbio Noay-
YeHHs MO JAHHOMY BHJAY paboT OKoHYaTelbHOrO pedysabTaTa, Torja
KaK pasBefoYHble H ONbiTHble padoThl Mo BapHaHTAM CTBOPOB ILIOTHH
npoBoaATca B 06beMe, HeoOXOAUMOM MU b K751 Beidopa ¢CTBOPA ¢ UeNbI0
noclenyolUlefl AeTanbHON ero pasBefKH.

4. AH)XEHEPHO-TI'EOJIOTHYECKHE HCCIEAOBAHHA
JJ31 BbIBOPA CTBOPA HJOTHHDBI

HHXeHepHO-reoNOrnueckasi chbeMKa

Wnxenepio-reofioruueckas CheMKa ABAAETCH BAaXKHEHIHM BHAOM
pador B ofmeM KOVIUIEKCe HHIKEHep HO-TeoJOTHUECKHX HCCAeN0BaHHN
IS MPOEKTHPOBAHHA H CTPOWTENLCTBA BOJOXPAHUMUIIHBIX TJIOTHH
H BoJoxpauuiami. Kak Meroj nosliaHndg HHKeHEPHO-TE€OJNOrndeckas
CheMKa ABJAETCH CAO0MHBIM U TPYJAHBIM AENOM, a €€ Pe3yAbTaThl OCO-
6eHHO OTBeTcTBeHHLl. [109TOMY /i TPOM3BOLCTBA HHIKEHEDPHO-reo-
JOTHYECKOH CheMKH JOMKHBH HA3HAUAThCS HHMKEHEePbI-TeoJNoTH, HMe-
0IHe ONKT 3704 padoThl M 3HAHUA BO MHOTHX o0nacTdx reonoru-
yeckKHX HayK. [IpH 3ToM Takue uccieloBaHKs, Kak nerporpadHueckue,
MUHEpanoTHYeCKHe, NaJe0HToNorHueckie # reodusndeckHe, reoaor-
CbeMIIHK caM He BefleT, HO OH JOJN:KeH OpraHu30BaTh HX IlleeHanpa-
BJIEHHO U ONEHHTb pe3yJ/ibTaTol, 0TOOpaTh OGpasmp! MOPOJ, BOAL M
tdayHLl, HHTepMpeTHPOBATL BMecTe ¢ Treou3NKaMH JaHHble reodusH-
ueckux paboT M HCNOAB30BATE BCe 3TH Pe3yAbTaThi AJM5% 000CHOBaHHA
BbIBOJIOB H 3akfAtoueHufl nmo cbemKe, Hapsay €O 3HaHWSIMH [eOJOT-
CbeMIIMK JOMKeH O6GnajaTh KauecTBOM MCCAeNoBaTeNsd — yMeETb
Habnroxarte ¥ cobupath (akThl, CHCTEMATH3HPOBATb WX, AHANHBHUPO-
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paTh H 060611131‘5, BHAETh B eJHHUUHBIX (DAKTAX NMposBAeHAsS OOIIUX
32KOHOMEp HOCTel, CO31aBaTh BEpCHH, IMNIOTe3bl, COMHEBATbCA B HUX,
qaXOAMTb HOBhle PaKTH U HE TOPOMUTHCS € BHBOAAMH. .

Jlaxe npyu HalHUMH{ Y reoora-chbeMIuKa YKa3sanHbiX Belllle 3HAHKHH
{ OMBITA YCNEX MHKEHEDHO-TEONOrMUecKOd CheMKH BO3MOMKEeH /UMb
p cAyuae, ecni od 6yjer onupartecsa Ha Bce TO, UTO cAeMaHo 10 HEro
ApyruMid HCCHIOBATENAMH B UacTH M3YUEHH5 NPUDPOAHBIX YCHOBUIt
faHHoro paitona. IlosToMy MOArOTOBKE K BBLINOMHEHUIO HHIKEHEPHO-
reoNIOFHUECKOH CheMKY (KaK U K TPOBEJICHUIO BCErD KOMILIEKca HCCie-
JOBAHHI TOMO-reofie3MdecKuX, reoqoropasBefouHblX, reoQUsHUecKUX
¥ THAPOJOruuecKnx) — cOopy M H3YVUEHHIO MaTepHanoB IpeaLlecTBY-
JOIHX H3bICKaHUH, a TakKke COCTaBJeHHIO NporpaMMsl pabor —
JONXHO YAeNAThCsA ocofoe BHUMaHHe.

Tlpu uHKeHepHO-reonOrndeckoil CheMKe ydacTka JOJAHHBbL, B IIpe-
Jenax KOTOPOro HaMeuyeHO pasMecTHTh NAOTHHY M BOJAOXPaHHUIHIIE,
Bcerja BCTAlOT JBa BaskKHLIX Bompoca: Miomalb W macuitab cheMKH.

[Ipn ycTaHOBACHHM TpaHULl HHKEeHepHO-TeONOTHUECKOH CheMKH
caelyerT HCXOAHTh U3 HeOOXOAMMOCTH M3YyYeHHS HPUPOAHOH reojoru-
yeCKOH H rHJporeoforudeckoli OGCTAHOBKHM Ha TaKO# MNJOMAAH,
B mpejenax KoTopod 3Ta o0CTAHOBKA M NPOEKTHPYeMble B Heft coopy-
XeHHd (IJOTHHA H BOAOXpAHUIMINE) OKAXKyTCs BO B3aUMOCBA3H,
T. €. coopysKeHHus OYAYT OKasblBaThb BO3ACHCTBHE HA MOPOAHI, caara-
IIHe RONMHY U Npucramnlie K Hell NJIOMaAl, BulsniBaTte nepedop-
MHPOBAHHE CKJIOHOB JOJUHBI, U3MEHEHHE THAPOTEONOTHUYECKUX YCI0-
BHH, BO3HHKHOBEHHe (PU3HKO-reoNornyeckKix MpoLeccoB U Jp., a OpH-
poanasi obctanoBKa OYAET BJAMSATH HA YCTOHYHBOCTbL COOp YHEHHH,
COXpaHHOCTh BOABI B BOJOXPAHUTHUINE W YCJAOBHUHA €ro 3KCHNYyaTalluH.
Takum o0pasoM, KpHTEpHHMH YCTAHOBJIEHHH TPaHUIl HHKEHEpHO-
reonoriueckoit cheMKH ABASIOTCH B OOIIEM CYyUae BEicoTa, 10 KOTOpOH
Gyzer satonneH y4acToK JOMUHH (T. €. BBICOTA IPOEKTHPYEMOro Moj-
Nopa Ha NNOTHHE ¥ 30HA €ro BBIKIMHUBAHHA), XapaKTep H CTelleHb
CHOXKHOCTH TeOJOTHYECKOH CTPYKTYPHI yuacTKa JA0AuHB!, Mopdoaoriu-
ueckue ocoOEHHOCTH JOJMUHBI M NPUNEralluX K ee cKIOHAM TeppH-
TOpuil.

Ilpu ropusoHranbHOM MK €260 AHUCACUMPOBAHHOM (Ge3 pa3pbiB-
HBIX HapylIeHKH) 3aMeraHnyl KOpeHHBIX MOpPOJ, cJarammiux AOMHHY,
U orcyrcTBUH BOAM3H Hee rmyBOKO BpesaHHBIX (HUMkKe OTMETOK IPo-
extupyemoro HIIT) BopoTokoB, Bnajawmux B 3Ty ke AOAMHY HHKe
CTBopa Oyayimiell MIOTHHB HAH MPOTEKAIOUIMX NMapanienbHo n16o noj
YriioMm k Hefl U BnajawlUx B OaccedHst APYrUX PEK, rpauuibt obmell
IWomantoil chbeMKH MOTYT OHIThH YCTaHOBIEHHL 110 NUHUAM YeThbIpeX-
Yyroapuuka: B 1 KM Huzke cTBopa maoTHHBL, B 0,5 KM Bble BBIKJAHHH-
Banug HII B pycae pexu (8 BepxueM Gbede) u B 1—1,5 kM B o6e
CTOpoHs! (B r1y0p BOLOpa3fesoB) OT BepXHUX GpOBOK HelaTaminBae-
EMBIX cKIOHOB OAHHB. B Takux e ycuoBMsX, HO IIpH HalH4UH
Onksko pacnonoxeHHsIX cOCENHHX XOMHH, Bpe3aHHhX J0 OTMETOK
Huxe ormerku HIID, rpanuisl cheMKH pacuiip AIOTCH ¢ 3aXBaTOM 3THX
Aonun. TlocnelHee OCoOEHHO BaXHO B CHABLHO JNCAOLNUPOBAHHHIX
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paiioRax, KOria AOJHHA [POXCMHMT, HAUPUMEpP, MO OCH AHTHKAWHANH
AW Tpope3aeT TOJMILY MOHOKAHHAJALHO 3aneraiollHX TOopojd, MTpel-
ONpeenss TeM CAMbIM BO3MOXHOCTb MOBBILIEHHON (QUABTPALMK Yepes
06a CKJIOHA (B MEPBOM CJlyyae) WM Yepes QJuH U3 CKJIOHOB (BO BTOPOM
cayuae).

Eme 66nbliee BHuManue Tpedyercs yJensiTh NPOBEEHHIO TPaHHIL
TIOMalHON CBEMKH NMPH HAJHUKH B IPEIEaX CTBOPA MIOTHHB H YalllH
BOAOXPAHWIHINA JH3BIOHKTHBHBIX AHCACKAUUH ([IONEPEUHBIX H JHATO-
HaJbHbIX [0 OTHOIIEHHIO K JOJNHHE COPOCOB), & TAKIKE NPHU HAJTHUMH
KapcTa. B aTHX clAyyasX npocTpaHcTBO MexAy OYAYIIMM BOAOXpaHH-
JHIEM H cocefHUMH, OJM3KO paclOJNOMEHHBIMH IOJHHAMH H C3MH
NOAHHBL AOMKHbL ObITh BKJAOUEHB! B OOIIY (0 TWIOMAAb CHCMKH H Jie-
TaJAbHO H3yUeHHl,

I'paHuiBl UHKeHEDHO-TeONOTHYECKOR cheMKH OhlBaeT HeoOXOAUMO
pacIIMPUTh ¥ B TEX cayuasX, Korja obllas recpiorudecKas CTpyKTypa
CHMMaeMOro y4YacTKa JNOAMuHbl MOKeY ObiTh yCTaHoBAeHA JHlbL TYTeM
o6cneI0BaAHHS MO OTAEAbHBIM MapIIPYTAM COMpENenbHBIX C JAHHBIM
Y4acTKOM TeppHTOpHil.

Macurra6 o6mefi 10 yyacTKy CTBOPA MAOTHILI ¥ YALIH BOAOXPaHH-
JUIA UHXKeHePHO-TeoNOTHYECKOH ChbeMKH BhIGHpaeTCs B 3aBHCHMOCTH
OT CTelleHH CJAOXKHOCTH TeoNOTHUECKOID CTpOEHHS yuacTKa H pas-
MepOB TIOMAAH CHEMKH IIpH npoeKTHpoBauun A48 BojocHabKenns
OOBIYHBIX BOJOXPAHHJIHIL B IPOCTHIX TEOJNOIHYECKUX YCJAOBHSX MACII-
Tal HHKEHEp HO-TeQN0] HUECKOH CheMKH MOXKeT Owith mpuHst 1 25 000
OpH AAWHE yawy Bojoxpaunauma o 10—15 kM uauw 1. 50 000 npu
mnnue uamn go 20—30 kM B cnoxKHBIX reonoTHYeCKHX yCAOBHAX
WJIH TIPH ILIUPOKOM pPAasBHUTHH (HU3HKO-TeOJOTHUECKHX IIPOLECCOB
H ABIEHHH MacluTal HHMXKEeHepHO-reoJOoTHUecKol CHEMKH He HO0MKEeH
Onith Menbue [ 25000, a npu neGonblnoil AAHHE BOAOXPAHUAHMILA
(10 10 KM) 1 0COGEHHO CJOKHOM TE0IOrO-THTONOTHUECKOM CTPOGHHH —
I: 10 000.

KoHeyHo#t 11e/b10 HHKEHEPHO-TEONOTHUECKOH CBHEMKH SABJASETCS
COCTaBJEHHE TaK HAa3bIBaeMON CHHTETHUeCKOHW uHXKEeHePHO-Te0Na0TH-
YecKOH KapTel, OTpaKawied 3HaueHHe BCeX MPUPOAHBIX (HAKTOPOB,
TaK WM WHaue ONpeleNsiomiX HHKEHEeDHO-Te0JOTHUECKHE YCAOBHS
CTPOHTENLCTBA M SKCIIyaTALlMH BOJOXPAaHMAMIa. B COOTBETCTBHU
C 3TUM COIEpKAHHE HHKEHepHO-TeoNOrHUeCKOH CheMKH SIBASIETCS
KOMIIJIEKCHBIM, BKJIOUAIOMMM: METONb Ha3eMHbIX HaOniojeHui, reo-
¢msuueckyo, OYPOBYIO M TOPHONPOXOAYECKYIO pa3BelKy, MOJEBHIE
1 nabopaTopHble HCCNEAOBAHHS, U3yYEHHE TEONOTHUECKOTO CTPOEIIHS
(cTpaturpadmun, AUTONOTHH, TEKTOHHKH), THAPOTEOJOTHUECKHX YCIO0-
Buil, Teomopdolornyeckux oco6eHHOCTER TACIAIN CHEMKH, XapaKTrepa
GH3NKO-TeoJOrHUECKHX POIIECCOB U SIBAEHuH (pa3MbIBbi, 0OpylIeHHS,
00BaNH MOpPOJ, OTABIBbLI, OMOA3HH, CENH, KapCT) B ee rqpenpenax,
a8 TaKXKEe cOoCTaBa H COCTOSTHHS TOpOJ, CJAaralmHX 3Ty IIOmajlb
(coXpaHHOCTB, MPOYHOCTh, PU3HKO-XHMHUECKas!, THAPOAHHAMH-
uecKkast M TrpaBUTALHOHHAA YCTOHUMBOCTh, BOJOMPOHHIAEMOCTD
H JIp.).
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[naBHOl cocTaBlIOR YacThl0 HHMKCHEPHO-TEOJOTHUECKOH CHEMKH
qBJSIETCSI TEOoJOrHUYEeCKasd cbemka. JIMIIb HA OCHOBE mpa-
BU/ILHO OTPaKeHHOTO TE0AOTHUECKOTO CTPOEHHS MOTYT OHITh Leje-
gamnpaBieHHO H3YUeHbl, NOHATEL H HHTEP TP eTHPOBAHB TPUMEHHTENbHO
g DOCTaBJEHHBIM 3afauyaM [POEKTHPOBAHUS M CTPOHTENLCTBA BCE
ApYTHE TMPHDPOLHKIE dakropsi. Marepuann obmeld HHKeHepHO-TeoJ0-
rHUECKOR CHEMKH yuacTKa AOJNHHB, HAMEUEHHOTO IMOA CO3MaHHE BORO-
XpaHUHLLA, JIOAKHBI BMECTE C TeM CAYKHTh HaleRHOH OCHOBOW 115t
ompefeleHus coctaBa, o0beMa M MecT MpOBeJenus pas3BeloYHBIX
1 ONBITHHIX PaboT, B HACTHOCTH, HA IJIOWAAH YALIK BOJOXpAaHUIHINA
¢ 1EJBI0 OTpefeneHnsl MOCTOSAHHBIX U BpeMelilibiX MOTeph BOIL U3 Hee
ga GUABTpaALHIO

I'eonornueckas CbeMKa BLITOJNHAETCS 10 OOMICTIPHHATOH METOIHKE,
AOCTATOUNO MOAHO pas3paloTaHHON W OCBEeIEHHOH B Tpylax
B. A. O6pyuesa, B. H. Betepa, B. A. Anponosa u ap. Ilpu reonoru-
yeCKOH CheMKe BajKHO BhIOpaTh B 3aBHCHMOCTH OT Xapakrepa 3aJera-
HUS TOPOJ METOJ KapTUDOBAHUS, IO3BOASIONIMA B Oojee KOpoTKOE
BpeMs MOJAYUYHTh QakTUUeCKHE MaTepuas Jjasl cocTaB/AeHHS HOPMalb-
HOI'O I'€ONOrHYECKOTo Paspe3a u BhIABAEHUS XapakTepa reoJoruue-
cKot cTpyxrypel. [lpu 3TOM pexomeHAyercH pYKOBOJCTBOBATHLCS
CAENYIOUHM,

B paifione ¢ ropn3ouTalbHBIM H MOJOIHM 3aMeTaHHeM MTOPOJL MAKCH-
MyM HHbOpMAIKHE MOXKCT ObITh MOMYUEH HA MAPHIPYTAX MO IyBOKHM
peuHBIM JOJIHHAM, T[fe B HOPMANLHOM paspe3e MOXKIO BBHIEJAHTh
MapKupyomue ropusodrtel. [locienine HeoOXOAXMO MPOCIERUBAThH
0 HX MPOCTHPAHUIO, HMES B BHAY, UTO NPH TOPU3OHTAIRLHOM 3ajera-
HHH NOPOJl BHIXOfbI INIACTOB Ha IIOBEDPXHOCTh 3€MJIU BHITSHYTH IIPH-
MepHO BIOJIb FopH3oHTaneH pesbeda.

B pafioHax MIMKATHBHHIX JIHCAOKALHH TIeONOTHYECKYI0 CBHEMKY
CHeflyer BeCTH MO MAapLIpYTaM BKPECT MPOCTHPAHUS MOPOA, UTO I03-
BOJIsteT BHIABJAATh OCHOBHHIC CTPYKTYpHl HJAM 4YacTh HX B Mpefenax
KapTupyeMo#l TMAOIMIANH.

B paitoHax pasBuTHA AH3BIONKTHBHHIX (paspbiBHBIX) HApyUIEHHH
CbeMKa BRITOJMHSETCS TaKxkKe [0 MapIpyTaM BKPecT MPOCTHpaHUS
nopof, a mpociexuBaHre JHHUE, 30H cOOCTBEHHO pa3phiBHRIX Hapy-
weHuft (c6pocoB, HAIBUTOB) — MO HX IIPOCTHDAHHIO.

[TockobKY HHKEHED HO-TEONOTHUECKAS! CheMKa SIBASETCS] KOM-
NJIeKCHEIM BHAOM HCCAeNOBaHMi, OJHOBpEMEHHO C TeoNOrHUYeCKHM
KapTupoBaHueM NpOBOAATCS TeoMOpQOJOTHUEeCKHE M THAPOTEnN0rH-
Y€cKue HaOuiofleHust U AoKyMeHTauus. llpu stoM 3ajaua reomopdo-
JOrHuUeCKUX HabMIOeHHil 0 NOKYMEHTAlHH COCTOMT He TOALKO B OIH-
CaHuu dopm penneda, HO U B OOBACHEHHH HX IIPOUCKOKJICHHUS H BHI-
ABJleHUH CTAJUH Pas3sBUTHUS TeX UJAH HHHX (OPM H HUX B3aUMOCBSI3H
€ TeoJIorHueCKUM CTpOEHHEeM: YCJIOBHSMH 3ajeraHus Mopoj, ApeBHed
W coBpeMeHHOH TEKTOHHKOH, COCTABOM ITOPOJ, BHIBETPHBAHHEM, 3pO-
SHelf u akkymynasmueft. Ha kaprupyemoft miomalu napsily ¢ ecre-
CTBEHHBIMH MOTYT BCTPETHTHCS H MCKYCCTBEHHBIE (aHTPOIOTEHHKIE)
$opmu penseda (kapbepbi, KOJNOMIBI, IAXTH C BOLOOTJAHBOM M3 HHX,
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KaHalbl, BHIEMKH, HACBIMH, OTBAJBI BCKPBILIHBIX MYCTHIX MOPOJ U AP.)
Iti dopmbl, TAaK Ke KaK U CCTeCTBEHHBIE, JOMKHBI OHTh J€TalbHO
3aJ0KYMEHTHPOBAHBL U OILLEHEHH! KaK SIBAEHHSI, KOTOPbiE MOTYT OTPH-
LHATENBHO CKa3aThCs Ha YCAOBHUSX CTPOUTENALCTBA M 3IKCINYATALHH
TMAPOTEXHUYECKUX COOPY:KelHH U BOROXPAHWAMIIA B uenom [HApO-
reonoruueckue HabaOAEHUS U JOKYMEHTAIHS JONMKHL AaTh OTUETAH-
BOE MpeACTaBleHHe O MOJA3EMHBIX BOJAAX B MOKPOBHBIX M KOpPEHHBIX
MopoJax: MEeCTO M YCJAOBHSI HX 3aleraHds B HOPMaibHOM Teoa0ro-
JAUTOJOTHUECKOM pa3pese, IIOMAAN paclpoCTpaHeHHsi BOJAOHOCHBIX
FOPU30HTOB, HAMOPRI, YPOBHH, 0ONACTH MHTAaHUSA, Pa3rTpys3KH, CBA3b
C TIOBEPXHOCTHBIM CTOKOM, BOAOOGHALHOCTh, KAUeCTBO [03EMHBIX BOJ.

Ta6auual
HeoGxopumoe uncao Touek Habmopenud Ha 1 km? nnomanu
HHKEHEPHO-TE€0JOTHYECKOH CheMKH B 3aBUCHMOCTH OT ee macluTaba
H KATErOPHH CJOKHOCTH T'e0JOTHYECKoro cTpoeHHsd pafioHa

TIpH OTCYTCTBHH FEOJIOIH Ilpu naju4yuH reoJorHYe
qecKOH KapTel Tpefyevoro CKofi KapTel TpebyeMmoro
MaciT10a Macurrata
Karero
pus wiix sepaderon o weix mbabotos npm
Néi%‘;‘;}ais Sfy?mrlég 2 0613 EeHHOCTH = OBH @K EHHOCTH
Joruye = =
CKoOro = H o - = = PO .
CTpOeHHS 2, ] &8 3 9 . | g 2 3
a‘ ) [=} =) " a'q_, =] m S on b
] 82| © |E8E| £ |8z | § |sE2| @
1 50000 I 2,3 1 0,05] 0,3 0,9 | 1,27 10,023 | 0,06 | 0,35
II 3 0,06 | 0,4 1 1,94 (0,03 | 0,09 | 0,45
111 53 | 0,1 0,5 1,6 | 3,49 |0,05 | 0,15 | 0,75
125000 I 6 1031224 — | — | —=1|-=
11 8 | 04| 16| 3 — | = | = | =
111 10|05 | 2 4 — = =1 =
1 10000 I 14 0,7 3 6 — — — —
I 26 1,3 5,5 11 — — — —
111 34 1,7 6,8 14 - — — —

IMMpuMedganue Xopowasds oOHaKeNIOCTb — oOHAKEHHS BCTPEUAKOTCH Ydclo Kak
Mo AOJAHHAM, TJK H Ha BOAOPa3AelbHBIX NPOCTPAHCTBAX Y/OBJAeTBODHTE/bHAs — oOHaXKeHHS
BCTpeuaioTess PeAKo M NpHYPodelibl TOJAbKO K OTAeTbHmM ¢opMam pesbeda (CKIoHAM AOTHH
HOH Bofopa3fenad) I110Xas — o6HaXeHHS BCTPEYAOTCH OUEHB peaxo

HMHukeHepHO-1 €OOTHUECKAS] CBEMKA [0 UHCAY ToueK HalJiogeHHH
JIONXHA OLITh KOHAULHOHHOU (Taba 1), BHIMOAHATLCS HA KOHNMI[HOH-
Hoil Tomorpaduyeckoli ocHoBe (Ocobo Baxiible 00beKTH HabGMIOAeHUH
(TMUHM TEKTOHMYECKHX HApYIIEHHH, 30HB! APOOAEHUS U CMSITUS TOPOJ,
KapCToBhle (POPMbf, KPYITHEIE OIIOJA3HH, 0OBANRI, ONOpHbie OOHAKEHUS
U paseefouHnie BHIPAaOOTKH, DPOJHHKH, Y4acTKU pas3BuTus Topda
3HAUATENLHOR MONIHOCTH M JIp.) AOJKHBI MPUBSISHIBATLECS HHCTPYMEH-
TanbHOo.  VIH:keHepHO-reosornuecKast — CbeMKa  CONpOBOXKJAAeTcsH
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reohH3HUECKOH pasBelKoll (0ObIUHO 3MeKTpOpasBeKoil), OMUpaercs
ya ee JAHHBIE, HCTIONBL3Y ST HX NPH HHTEPNPETALUH TeX HJAH HHBIX (ak-
TOB U fIBIEHHH M NpH NOCTPOEHHH KApT H pAa3pe3oB.

[Tpn HANMUMH N0 PAHOHY DACHONOMKEHHs NPOEKTHPYEMOro BOJLO-
XpaHUIHIIA KOHIHUHOHHOH FeoNOrnueckoi KapThi Tpedyemoro Maciu-
ra6a reoJorHuYecKas CbeMKa He NpOH3BOAMTCS. [eosiorHueckast KapTa
B 3TOM CHyuae HCIOJAB3YeTcs KaK OCHOBA WHIKEHEpHO-Ie0J0rMuecKoi
chEMKH C NMPOBepKoill (comocraBiaeHHeM) KapThl ¢ HATYPOH H yTOUHe-
HHeM TpH HeoGXONUMOCTH TeONOrHUECKOro CTPOEHHS OTAENbHbIX
yuacTKOB KapTHPYEMOH IAOLAAH.

[lpH HHKeHepHO-reoJOTHUYECKHX HCCAENOBAHUAX, B YACTHOCTH
npU HHAKEHEpPHO-TEOJIOTHUeCKHX CheMKaxX, BaxHO Halnioaarh, como-
CTABJSITHE U HCMOAB30BATH B3AaUMOCBS3H MEKAY OTACABHBIMH IPHPOJ-
HLIMH STBJIEHH SIMH

1) xapakrepoM penpeda H TEMIIOM TEKTOHHUECKHX HOAHSTHI (TIpH
MEJJIEHHOM MOMHSATHH oOpasylotcst nojorue GopMbl penbeda);

2) BBICOTOH TEKTOHHUECKUX MOAHSATHH M COCTABOM HCXOAHOTO MaTe-
puana ocalOuHbIX NOpoA (NpH Majblx MOAHSTHAX PA3MBIBAIOTCS OCa-
JNOYHHE TOJIIH, MeTaMOop{pHUUecKHe M H3BepiKeHHBe HOpPOAH MOTYT
OCTaTHCS HETPOHYTHIMH);

3) BHICOTOH W TeMIIOM NOAHATHE M XapPAKTEPOM 3PO3HH, THIIOM
BLIBETPHBAHHUST W MOLIHOCTBIO KODPBI BBIBETpHBAHUS (MpH MaAbiX H
MeJJEHHBIX TOAHSATHREX HMHTEHCHBHOCTH 3PO3uH caabasi, MPOAYKTHI
BHIBETDUBAHHUS OCTAIOTCH HAa MeCTe, MNOJABEPraloTCsl XHMHUECKOMY
BHIBETDHBAHHIO, oOpasyercss MomiHash TOALIA KOpPbI BBIBETpUBA-
Hust) [941];

4) acummerpuell CKIOHOB peUHBLIX JAOJMHH, HE OTBEUAIOeH H3Be-
¢THOMY 3akoHY DBspa u tcopusim A. [1. ITasnosa n A. A. Bop3sosa,
H SIBICHUSIMH HeoTeKToHHMKM [131];

5) MeKAYy JUTONOIHUYECKUM COCTABOM nopof u dopMamu penbeda —
Ha pPBIXJBIX, CBA3HBIX H MOJYCKAAbHBIX MOpoAax 06pasyioTest nonorue
topmel penneda;

6) xapakTepoM CKJIOHOB peUHBIX, OBPAXKHBIX AOIMH H YCAOBUSIMH
3aneraHnst KOpeHHBbIX MOPOJ — Ha OTHOCHTENHHO MOMOTHX CKJOHAX,
NOKPHTHX MOLIHBIM CHOEM JeJNIOBHS, CAeqyeT OXUIATh MajeHus KO-
PeHHBIX MOPOJ MO CKJIOHY B CTOPOHY JIOJMHBI, Ha KpyTHIX CKJIOHAX,
Yacro oOHA)KeHHBIX, C OCHIMAMH, INeOHeM, KpYNHbIMH o6JoMKaM1
H rapl6aMu Y OCHOBAaHHS, ¢ KapHH3aMH M HUIIAMH Ha pAa3HO# BbICOTE
(mpu uepenoBaHMH CKaNbHBIX MPOUHBIX H CAAOBIX MOPOL MM CKaldb-
HBIX, MOJYCKaAbHBIX H pPBIXJBIX), NaJeHHC KOpeHHBIX TNOpoA, KakK
TpaBuJio, B CTOPOHY CKJAOHA;

7) uBeroM mouB (¥ JAajKe LBETOM INbIAH Ha JOPOTaX) W LBETOM,
JUTONOTHYECKHM COCTABOM M TMAYyOHHO!N 3aneranus OT NOBepXHOCTH
3eMnu KopeHHmx nmopof. Ha obmupHbix naomansix Bocrouno-Cubup-
cko#i nmardopmel ot KpacHosipcka po Tafimera aBrop $ukcuposan
N0 [BETY MOYB M IBETY MBIAM HAa AOPOTAX KOHTAKThI MEKIY OTAeNhb-
HbIMH CTpaTUrpadUUeCKHMH TOPH3OHTAMH MeCTPOLBETHBIX TOMI M€~
BoHa U IODBL,
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8) mousamu, JECHOH PaCTHTENLHOCTBIO 1 JIHTOJIOTMUECKUM COCTABOM
KOPCHHHX Nopof. ITpH reosornueckoM KapTHpOBauuy AojuHy p. Hy-
Tyl Ha ydacTKe Hyrylickoro BOJAOXPaHMIHINA aBTOp Ilia OCHOBe
3TO# B3aMMOCBSI3M JIETKO NPOCJIEKHBAA 1O HPOCTHPAHUIO I'PAHHUIH
MEKIY OTVIONEHHSAMH KapOoHa M NepMu — Ha H3BeCTHSIKAX BEPXHEro
KapOoHa NOUBH MaJIOMOIHbIe, TPABAHHUCTas! pacTHTENLHOCTL clabasd,
Jec TBepABIX NOPOJA, HA apruljHTaX NepMH NOUBH GoJjee MOLIHBE,
TpaBAHUCTLI TIOKPOB MbILIHGLIH, JeC MSTKHX TOPOL;

9) nousBamu, craauedl UX pPasBUTHA W NPOHU3PACTAIOUIUMHE HA HUX
pPacTHTENbHKMHA aCCOLHALHUSIMH;

10) MoposioruyecKuM CTPOCHHEM yuYacTKAa CYIUH, JHTOJOTHUYECKHM
COCTABOM CJ1aralolHX ero NMOPOJ H MPOUHOCThLIO MOCJAENHHX KaK OCHO-
BaHHSA COOPYIKeunH;

11) mexkay BHAOM pacTHTENLHOCTH HA yuacTKe u IayGHHol 3ajera-
MHA rPYHTOBBIX BOJ;

12) Mexxny MuHepanusanuedl rPYHTOBLIX BOJ M BHJOM pacTUTeNb-
HOCTH M 1p.

BsaumocBsiau, nepeurnciensbie B nyHkTax 9—I12, ocoberno ueTko
NPOABASIIOTCA B APWAHBIX 30HAX: [ypKMEHMH, OMKHHX pafoHax
Kasaxcrana, ¥sbekuctaHe H Ap.

Muorue H3 nepeurcJdeHHBIX B3aHMOCBSA3eH BLIABJSIUCE aBTOPOM
U HCNONb30BAAHCh, B YACTHOCTH, IPH HHIKEHEpHO-TeONOTHUeCKUX
uccieoBanusix Ha sanagsom nofepexbe Kacmuiickoro mops, raue
B pe3ysbTare NajCHUS YPOBHA MOPS W COKPAIEHHS B CBSI3H C 3THM €ro
AKBATOPHH HA JECATKH KBRApATHBIX KHJIOMETPOB 3a/HBH B CeBepHOH
4acTH Mopsl NMpeBPATHAHCH B CyIy, ceBepHOe nobepexkbe OTONIAO HA
JeCSITKH KUJIOMerpoB *. B 10:KHOH wacTH MOps TaKKe ucues psii 3anu-
BOB HJIM COKPATHIUCH HX pa3veprl foJiee ueM B Ba pa3a, B pesyjbTaTe
uero oT BOfbl OCBOGOAHIACh OOWIMPHAST TeppHTOPWMS, SBUBHIAACS
MpeAMeToM TeoJOrHYecKHX HCCACAOBAHUHA aBTopa.

B neaom xax cyiua 3ra TeppHTOPH S OUEHb MOJIOJA, a e UeHTPa/b-
Hasl YacTh HACYMTLIBAJA K MOMCHTY HCCJEJOBAHHH BCEro JHIIb OKOJMO
10 ner co Bpemenn ocBOCOMARHIH OT MOPS.

JToT ecTecTBeHHOMCTOpHYechHil (aKT Hamen sipKoe OTpakeHue
B [[eIOM PSAC NPHPORHBIX SBJEHUA: MOUBEHHOM H PACTHTEIbLHOM TO-
KpOBE JAHHOfl TeppUTOPUH, TeoMOP(OJOTHUECKHX H THAPOreosOoTH-
YECKHX YCJIOBMSIX I (PH3HUCCKOM COCTOSIHHM TPYHTOB H, YTO OCOOEHHO
CYIIECTBEHHO, BO B3aHMOCBA3AX MEXKAY STUMH SABACHUSMH.

OJHAKO 3TH CBA3U He ObWIM SIBULIMH, OHH BCKPBIBAJIHCH H 3aTEM
HCIONb30BAMHCh NPH BBIACHEHHH MPUPOINBIX YCJAOBHI JAHHOH Tep-
PHTOPHH M OLLEHKE €€ B HH)KEHepHO-Te0JI0rHyecKOM OTHOMIeNHH JIHIb
B Mpouecce H3bICKaHKM.

Tak, mpu Sypennu CKBaXUH U Opoxoike mypdoB 1a 3TOi TeppH-
TOPHH OTMEUAJIOCh, UTO B OAHHX MeCTax BEPXHHH CIOH I'PYHTOB MOILI-
HOCTBIO OKoOJo 30 CM MMecT 3aMeTHYI0 TYMYCOBYIO TPS3HO-Cepyio

* Bonpoc o npuynHax najcuus ypoBus Kacnusi, a Takme 0 Xapakrepe KoJe(a-
HHA ¥ o6lero XoZa ero CHAKEHNS B HOBellllice BPeMs aBTOp B IaHHOH paboTe onyckaer.
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oKpaCcKy H 00/ee uiyn Melee BLIDAKEHHYIO MENKOKOMKOBATO-TpU3MA-
THUECKYIO CTPYKTYpY, TOTJa KaK B APYTHX MECTaX OKPaCKa BepXHEro
cJI0S1 «TIOUBB» HC OTJHUYANach OT OKPACKH MATEPUHCKOH NOpOIH
i CTPYKTYDHOCTh MNOUBOrPYHTOB He oOHapyKuBalach. B mMecTax,
rie 3TOT CJIOH HMeJl TYMYCOBYHO OKpacKy, OpraHH4YecKoe BelecTBo,
cofiepIKaBlIeecs B HeM, mepepaboTaHo 104BOOGPa30BaTENbHBIMHI TIpO-
peccaMH Haleno, B CBA3H C ueM B nouse He Habniofanoch rpyobix
opraHuueCcKnuX BKJIOUYEHHH, KPOME CBeKUX KOpHEH pacTedull JaHHOTO
rofd. B JIpyrux Mecrax HCXOAHBIH Marepuasd TYMYCOBOH OKpPAaCKH
IOYBOTPYHTOB (KOPHU 1 CTeOJMH OTMEPUINX pacTeHHH) He nepepaboTan
{ BCTPCUANCs B BepXHEM CJO€ TpYHTOB B BHJIe IpyOnhix BKAWOUEHHH
(nonyUCT/IEBIIUX OPraHHYECKHX ocTatkoB). Habmwonanock Takke
NPOMEXK Y TOUHOE COCTOsIHIE BEP X IEro C10st TPy HTOB.

[Tpu aHanuse u 06OOLULEHUH 3TUX (PAKTOB CTAHOBUIOCH OUEBHIHBIM,
YTO Ha JaHHOH TEPPUTOPHH B CBSA3H C €€ MOJIOALM BO3PACTOM HE yCllel
eme CPOPMHPOBATLCA ONMpPENENEHHBI TUI NHOUBH € KakKUM-1ubo «3a-
KOHUEHHHIM» IpPO(UAeM H YTO B NMOYBEHHOM OTHOIUEHHH BCS 3Ta Tep-
PUTOPHS HEONHOPOAHA K Ha Hell UMEIOTCS YYaCTKH Pa3HuHON CTaIiH
pa3BuTHa nouBoolpa3oBaTeNbHAIX MPOLECCOB.

[Tpn naibHefinreM PaccMOTPEHHH 3TUX (PAKTOB BRISCHUAOCH, YTO
nouBoobpa3oBaTeNbHEIC NIPOLECCH, SABAAACH (PYHKIUHEHR BCEro KOM-
maekca «Jaxtopos-nouBoobpasosatenefis (mo B. B. Hoxyuaesy),
HAXOMUAHNCh B JalilioM cAydac B TeCHOH CBSI3H C OAHHUM H3 HHX —
MHEKpOpenbeoM TEePppHUTOpPHH, T. €. C COBOKYNHOCTBIO (JOpM moBepX-
HOCTH KaK JHA ObiBIIEfO 3a/MuBa, TAK M ero HemOCTOSIHHHIX Oeperos,
Ha KOTOPHX CO03JaBanych MHKpoQopMBl penbeda CHCTEMaTHUeCKH
OTCTynaBLIMM MOpeM Upu KosacOaHHK €ro YPOBHS TO B OfHY, TO B Ipy-
FYI0 CTOPOHY.

YKasaHHbie B3auMOCBS3u ObUIM HCHOMBL30BAHH NPH COCTaBIEeHHH
reoMop(oROTHUECKOH Kap1hl NaHHOH TEPPUTOPUH M BhiJENEHHH la Hel
cospemeHiibix Teppac Kacnus, GeperoBbix npuGoHHBIX BaloB, Npu-
pycnosuix rpsix fenbT p. Kype, Koc, HaMbITBIX 3TOH pekoid W map.,
a TaKKe y4acTKOB JHa OnhBIIEro 3anWBa, nocnenosaTtelbHo o0cBoBo-
XKIaBmuxcs oT Mopsl.

Srto, B CBOIO ouepefb, MO3BOJNUAC YTOUHUTh HAa HCCHENyeMOi Tep-
PHTOpHH TpaHHubl [UICWALel C pasIMYHBIMM NOYBAMH, HAuMHAs CO
CBETNBIX COMOHIEBATO-NEpeXOJHBX OT cnabo pasBHUTHX JYrOBBIX
K MONYyNyCTHIHHBIM 104BaM H KOHYas NPHAMHTUBHBIMH MOUBAMH, B KO-
TOphIX NO4YB0OOOpPasoBaTENbHBIE MPOIECCh HAXOAHAUCH B HaualbHOH
CTaguu pasBUTHS.

B recHO# cBa3n ¢ MOp(OAOTHUECKUMH OCODEHHOCTSAMYU, XapaKTepoM
MOYB ¥ CTAJAMAMH PasBUTUSA 110UBOOOPa30BaTeNbHBIX MPOILECCOB Ha-
XOIMJICS U PACTUTeNbHLIH MOKPOB: HA ONpefe/eHHbiX TTOYBAX MOCens-
JdUCh XapaKTepHue JIS HUX PacTHTeNbHBiE CPYNNHDOBKH, OTpaXkas-
liyge faHHYIO CTAAUI0 pa3BUTHA MouB. Tak, miaouiags GeperoBoro npu-
BoiiHoro Bana Gmiia 3aceneHa MJIEBENOM KECTKHM M KOCTEDOM SMoH-
CKHM C MPUMECHIO JIOLEpHbl, OTAENbHBIMH 3K3eMILISPAMH KepMeKa,
KycTaMu enAryHa u MelKuMH nsaTHamu Oopsika noaesoro. Ilmomank
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BTopol coBpeMmeHHOB Teppdchl Kacnusi Obina sausita noceBamu -
MeHS, a Ha HepacHaxaHHBIX yYaCTKaX — OTAeALHbBIMK KycTamy ci1abo
pasBHUTOrO TaMaplCKa H MNATHAMH I1€TpOCHMOHMH BeTBHcToki. Ha
nJoulafH TePBOH COBpPEMEHHOH Teppachl MPOM3PacTaiu KepMek,
NeTPOCHMOHH ST BETBUCTAST U TOHKOHOL, & Hd4 [IONLafM HOJOTOTo TIo-
HHXKEHHsI OT mepBoro GeperoBoro yeryna K mjaomagd gHa ObIBIIETO
3anuBa, ocBobojpuBIIeiicss oT Mopst K 1933 r., Habmoganca nepexox
OT pacTUTeAbHBIX TPYNIHPOBOK HepBOH Teppachi K THNHUHBIM Falo-
¢duraM -—— cosepocy, coAsIHKe COXOBOH M 1p., 3acensiBludM IAOIAIb
JHa 3alMBa, BHIOIEAMYIO H3-00A Boiabl K 1936 u 1938 rr.

IlepeuucseHubie pacTUTeNbHbE IPYIITHPOBKH HAXOJHANCH BO B3a-
HMOCBSI3H U C JAPYTHMH €CTECTBEHHBIMH YC/OBHSIMH TeppPHTODHH H3BI-
CKaHHH: TVIyOWHOH 3a/jleraHdsi YPOBHSI IPYHTOBHX BOJ H CTENEHhIO
X MHHEpaIH3aLUH. DT1a CBSI3b HACTONHLKO CYIIECTBEHHA, UTO OTHENb-
Hble QakTbl, (PUKCHpOBABUIMECS B Ipolecce H3bICKAHHH, HAXOAUMU
nmofuac eJuHCTBeHHOe OOBSCHEHHE BO BJIHSIHUH PacTHTENbHOTO MO-
KpOBA.

Tak, Ha oTaenbHBIX Haubosee MOHHMKEHHBIX B mpegenax HCCIefpo-
BaBLICHCS TEPPUTOPHH yuacTKaX ¢ OTMeTKamu MuHyc 26,8—27,5 M
YpOBeHb TPYHTOBBIX BOJ HA HEPHOJ W3bICKAHUN HAXOAMJCS Ha OT-
meTkax muHyc 29,74 m npu ypoBHe Kacmust muuyc 27,44 M, roraa
KaK Ha MOBBIMIEHHBIX y4YacTKax ¢ OTMeTKaMu MHHYC 23-—25 M, Haxo-
JUBLIMXCS B AHAAOTMUYHBIX € MMOHHKEHUBIMH YUacTKaMH JHUTOJOTH-
YeCKHX WU THAPOTEONOTHUECKHX YCJAOBHSIX, YPOBElb FPYHTOBHEIX BOJ
Ha TOT e nepHoj (QukcHpoBancs Ha OTMeTKax MHHYC 25,9—26,1 M.
Jlpyrumu caoBamMi, B OAMHAKOBBIX THIPOrEOJOTHUECKUX YCJAOBHSIX
B OTAeNbHbIX MeCTaX Ha MOHHMKEHHBIX y4acTKaX yPOBEHb TPYHTOBBIX
BOJ| 3a/leras 3HAUNUTENLHO HHIKE, UeM HA OTHOCHMTENbHO HOBHIIIEHHBIX
yuacTKax.

[lpuunHa 3TOro SIBAGHHS 3aKAIOUaNaCh B TOM, UTO HA OTAENbHBIX
MecTax TIOHHKEHHBIX YYACTKOB MPOU3PACTa] TPOCTHHK, UCHADP SIOWHH
3a ce3oH 710 20 Thic. M® BoAbl € 1 ra i TeM caMbiM 3HAYHTEbHO TOHH¥KA-
IOWHH YpOBEHb I'pYHTOBLIX BOX.

Ha Bcefi neenegoBaHHOH TeppuTOpHE HaMU OblnH BhLIEAeHb 23 yua-
CTKa, 3aceneHHble pAa3nWYHLIME DAacTUTENbHBIMII TPYINHDOBKAMH,
rnaBHeiM o6pasom raioduramu u 3cdemepam.

AHanus u comocTaBiacHHE (GAKTHUECKHX AAHHLIX KOMILIEKCHBIX
HCCAeIOBAHNN YCTAHOBUAH W IOJTBCP/JAMAM H3BECTHYIO IS apHAHBIX
30H CTpPAHBI B3aHMOCBSI3b MEKAY OTACAbHBHIMH PACTHTEAbHBIMH TPYII-
NHPOBKAMM M JUTOJOrMeR I'pPyHTOB, (GUSHKO-MEXAHMUECKUMH CBOH-
CTBaMH U CTeIIeHBbIO HX 3aCONAEHHOCTH, IMYOHHOH 3aneraHus I'pyHTOBBIX
BOJ M HX MHHEepaju3aluel.

Tax, Mo XHMHUECKHM aHaNu3aM BOJHBIX BHITS?KEK H I'PY IITOBHX BOJ
0Ka3a/10Ch, YTO Bee NMPOOH MOUBOTPYHTOB H BOJBI, B COMEBOM COCTaBE
KOTOpBIX NpeoOnajaollyo poab HIPAIOT XJA0D U HATPHH, TPHXOASITCS
Ha MAOUAAM, 3aceNeHHBie COMePOCOM H acTpoill COJAOHUAKOBOH.

HaunGonnlune oT MOBEPXHOCTH 3eMJH IAYOHUHBI 3aneraHusl ypoBHeil
IPYHTOBBIX BOJi B PABHBIX HAPOre0AOTHUECKHX YCJAOBHSAX M OJHHA-
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KOBOM (@ HHorla 1 Gosee HU3KOM) BHICOTHOM TIONOMKEHNH OKa3KIBAANCh
Ha MJIOMAAAX, 3ace]eHHBIX COePOCOM M TPOCTHHKOM, MCITap SIONUMH
3a ce30H cooTBercTBeHHO 4 1 20 Thic. M* BOAH ¢ | ra M CHHKAIONAMH
ypOBEHb TPYHTOBBIX BOJ.

[TpoBel rpYHTOBHIX BOJ MO XHMHUECKOMY COCTABY IPECHHIE H OIpec-
HEHHBle IPUXOIUANCh Ha IVIOMALH, 3aCENeHHBIe TPOCTHUKOM, OCOKOR
u enryHoM. Takum o6pasoM, 3TH BHABL DACTEHHH SBASIOTCH HHIHKATO-
paMH Ha MpecHbie U ONMpecHeHHHEe BOAbI.

Ha nnomansx, cJ0KeHHBIX ¢ MOBEPXHOCTH MECYaHBIMH M CYIIeCua-
HBIMH  MOYBOTPYHTAMH, KaK MpaBWJIo, [poH3pactana IMoJbHb
necuaHasi. Odemepsl, CMeHABIIME BO BpPEMEHH TanopHThi, Mpo-
M3pACTAIM Ha [JIOMAJAAX, paHbiIC OCBOOOIUBHIMXCS OT MopH,
W TeM caMbiM oToOpaxkaidu MOpQONAOTHIO TEePPHUTOPHH HCCAEHO-
BaHHUH,

B cBowo ouepefn, KaxIoMy reoMop(osorH4ecKOMY 37€MeHTy TOro
WM HHOTO reHesnca U BospacTa (BpemeHu o6pasoBaHUst WJIH BpEMEHH
CYIIeCTBOBAHHS BHE MOpsi) Ha JAHHOH TEPPHTOPUM COOTBETCTBOBAJIH
TONIBKO eMy MpHcyllde No (DU3MUeCKMM CBOHCTBAM U MNPOYHOCTH
TPYHTH — OT IIACTHUHBIX, CMIOCOOHBIX HecTH Harpysky B (1,5—2) X
X 10°% [1a, po Tekyunx, Maao NPHUTONHBIX KaK OCHOBaHHE COOp yKEeHHH
Ge3 mpenBapurenbHoll CrelHaNbHOH HX MOACOTOBKH (YIIOTHEHHS
MPUTPY3KaMHu, ApeHax H Jp.).

BrisiBjieHHble B3aMMOCBSI3H ILHMPOKO HCTOAB30BaNHCh Mpu obpa-
Gorke 1 0000LIEHNH MaTEPHATOB H3HICKAHUE.

Tak, cocraBneHHe KapThl HHKeHepHO-TEOJIOTHUECKOr0 pafoHUPO-
BaHHUS TEPPUTOPHH, B OCHOBY KoToporo OH/ MONOXKeEH MpHHIHII
BRIIEJEHUS IWIOMAACH Mo Hecyllefl CMocoGHOCTH TPpYHTOB OCHOBAHUSA
COOp y2KeHHH, YCTKO KOHTPOAHPOBANOCh TAKHM, HanpuMep, (GakTopoM,
KaK Xapakrep pachpejfiesieHHst Ha TePpUTOPUH PACTHTENbHOCTH H3
TOH WJIM MHOH IpyMIlE 3eMepoB AU TanodHToB.

Hcnonp3oBaHue yKa3aHHBIX B3aHUMOCBSI3€H [O3BONUIO COKPATHTh
o0BbeM MoJieBHIX MU JabopaTopHHX pabor, HeoOXOAUMHX IJst oboCHO-
Balllg KapT JHUTOJAOTHH MOBENXHOCTHHX OTIOMEHHH, MHHEepanu3aluH
TPYHTOBHIX BOJ, Hecymlell CHOcOOHOCTH TPYHTOB Kak OCHOBaHMH
CoOpY:KeHMH M Jip. Ha 3THX kapraX BhiAeAsilHCh MJAOMAMH C TeMH
WIH HHBIMH OCOOEHHOCTSIMH He TOJBKO [0 pe3yabTaTaM MPOXOAKH
BeipaGoTOK M HX omucanusi, orGopa npod rpyHTOB, IpYHTOBBIX BOJ
H aHAJM30B HX, HO U [0 PACTHTENbHOCTH, HAceasBIIEH 3TH NJOIAIH,
BLICOTHOMY IIONOMKEHHIO MOCJAeJHHX M BPeMeHH HX OCBOOOKIEHHS
OT MOp4.

BrifiB/ieHHEe U UCMONB30BAHHE MPH [eONOTHUECKUX M THJPOreoso-
THUecKHX H3BICKAHUAX B3aHMOCBS3eH MeXAYy OTAJNbHEIMH TNPHUPOI-
HbIMH $IBIEHHSIMH TO3BOASIOT COKPATHTh OOBEMBI DPa3sBelOUHHIX H
OTBITHKIX (MOJeBhX U AaGopartopHbix) pabor, BeCTH H3biCKaHMs Oonee
LeJeHanpaBiIeHHO I MNoJIHee BCKPHBATH CYLIHOCTh MpeIMETa HccJe-
JIOBaHAH.
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PasBejiounble, OMbITHbIE NOJeBLle U Aabopatopnbie
padoThl

CocTaB 1 06bEM PA3BEJOUHbIX, OMLITHLIX NMOMEBHX U 1a00PaTOP HBIX
paboT B Hayane BTOPOrO 3Tana UCCAEIOBAHHH HaMEUaerTcs, Kak oTMe-
4yeHO BHIlle, NO BAPMAHTAM CTBOPA NJIOTHHBI UMb IS CPABHEHHS
BapuaHToOB U BHOOpa cTBOpaA.

B obuiem cayuae ofbeM HCC/IelOBAHHH NO KAXKIAOMY BapuUaHTY
CTBOpA MOKeET OuTh OTpAHMUEH"

a) mjolaaHoll anekTpopassenxkoit (B33) wa momoce wumpunoi
300-—500 M ¢ BHIXOOM Ha CKJOHBI NONUHEI 34 Mpenesibl IPOEKTHPY-
emoro HIII;

©) OypeHueM 110 O HON JUHHU TIONEPEYHOro CeUEHH T IO HHBI TISITH-
CEMH CKBaXHH [MYOHMHOH 1O MABYX-TPeX BEJHUHH NPOEKTHDPYEMOTO
HIII' B 32aBUCHMOCTH OT MOW{HOCTH U COCTABA MOKPOBHEIX OTIOXKEHHH,
COCTaBa U COCTOSIHMSI KOPEHHBIX mopoA. Tpu-IsiTh CKBaXKHH pasMe-
I AI0T B IO HE HA ee pasHuX MOp(ONOTHUECKHX 3/1eMEIITax U M0 OZHOH
CKBaxHUHe — Ha CKJIOHaX JoauHsl (Ha oTMerke HIIL) Tlpz Huzkom
¥ II0JIOTOM 3alerandd ypDOBHS NOA3EMHBIX BOJ B CKJAOHAX JIOMHHHI
GriBaeT uenecoofpasHBIM 33JaTh elle Mo ONHOH cKBaxuHe B 100—
300 ™ 3a npenenamu otMerox HIIT;

B) omnpeneaeHHeM (GUAbTPANMOHHBIX CBOHCTB KODEHHBIX H HOKpOB-
HBIX OTJIOXKEHHHA No BceM NpoOypeHHBIM CKBaKHHAM;

T) BbISIBJAGHUEM MOIIHOCTH, TJIOUA/UH PACIPOCTPAHEHHS B TIpefenax
CTBOpa calbiX TPYHTOB U OIleHKOH WX IPOYHOCTH.

OnHoBpeMeHHO NPOU3BOAMTCS PEKOrHOCUMPOBOUNASI pAas3Beka H
onpo6oBaHe MECTOPOMACHUH eCTECTBEHHBIX CTPOMTEALHBIX MaTe-
pHanoB ¢ yyeToM pacnofioxeHHs BapHaHTOB cTBopa. Ha ocHose pe-
syabTatoB ofmed miomagion MHXeHEeD HO-Te0JIOrMUeCKOH CHEMKH,
PasBeflouHbIX ONBITHHIX paboT M0 BapuaHTaM CTBOPA [LIOTHHHL U MeCTa-
POXKIEHUAM CTPOUTENBHEIX MATEPHANOB U NAPaAiebHO BhITONHSIEMbIX
B Hauane 3TOro 3Tana NPOeKTHhIX NpopaboTok (B YacTH KOMIOHOBKH
COOPYHEHUH M UX KOHCTPYKTHBHHIX CXeM), 4 TaKiKe TeXHHKO-3KOHO~
MHUYECKHX DacyeTOoB NPOU3BOAUTCSI CpPaBHEHHE BApHAHTOBR H OKOHYA-
TeJbHBI BHOOp CTBOpa MAOTHHEL. OpranH3alioHHO 3TO BHITOJHSIETCS
B pafouem nopsaxe (He npepuiBast paGoT NO M3HICKAHUSIM H NPOEKTH-
POBaHMIO) TyTeM PAacCMOTPEHHS NOATOTOBJIEHHBIX MaTEpHanoB CpaB-
HEHMs] BADMAHTOB HA HAYYHO-TEXHMUECKOM COBeTe NMPOEKTHOH opra-
HU3aUHUK C yyacTHEM 3aKa3UHKa U APYTHX 3aHHTepeCOBAHHBIX OPTaHH-
3anMH M BeAOMCTB.

Cnenyer oTMeTHTB, uTO pa3yMHasl «miEApOCTh® B TOCTAHOBKE Ha-
TYPHBIX M KaMepajibHBIX HCCAENOBAHHA M NPOEKTHHIX NPopaboToK
Ha HayaapHOH CTaAuu 5TOTO 3Tana paloT, MOo3BOAAKIAA HALEKHO
oBocHoBaTh BHIGOP CTBOPA MAOTHHBI, B JadbHelleM BCeria OKynaercs
H 10 3aTpaTaM BPEeMeHH Ha H3bICKAHHS U NPOEKTHPOBAHHE Mo BhIOp aH-
HOMY CTBOpPY, ¥ [J1ABHOE MO CTOMMOCTH CTPOUTE/NbCTBA HA HeM MAOTHHA
H APYTUX CBA3aHHBIX ¢ HEH cOopy:KeHHH.
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5. HH)KEHEPHO-TEOJIOTHYECKHE HWCCJIEJOBAHUSA
HA BbIBPAHHOM CTBOPE IVIOTUHbLI H B YAUWIE BOJAOXPAHUJIHUIA

B KoMmjieKc ITHxKelep HO-Fe0OTHYECKH X UCCeJOBA I HA BLIOpaH-
HOM CTBOp® MJIOTHHHE B ofuieM ciyyae BXOAAT: a) HHKEHepHOo-reosno-
rugeckas cbemka; 0) pa3seloutibie OYPOBBIC M TOpHONPOXOAYECKHE
palothl (Oypenne CKBaXuH, Npoxoika mypdoB, KaHaB, PaCUHCTOK,
[IaXT, HITOJNEHb); B) ONBITHO-(PUABTPALUOHHBE pPaOOThl (OTKAUKH BOJH
M3 CKBAXKUH, HAIHCTAHUS, HAJXUBHI BOJBl B CKBAXKHHBI, WYPQbi, THAPO-
KapoTax); Tr) pabotbi MO ONpeNCaeHHIO COCTOSIHHS W MPOYHOCTH
IPYHTOB OCHOBAHHS [JIOTHHLL B HaType (IOJMEBBIMH MCTOAAMH) U
B nadopaTopuu no ofpasnaM TIPYHIOB HEHAPYIUEHHOH CTPYKTYpPH;
J) crenyajibHpie aHATU3EL HOPOJA, FPYHTOBBIX W MOBEPXHOCTHHIX BOJ
(metporpaduueckne, MuHEpaJOTHUYECKHE, XWMHUECKHe, HHOTA MpH
HeoOXOMMMOCTY  TNANHHONOMHUECKHe);  €) KaMepaabHele  pafoTel
M K) SKCIepHMEeHTalAbHbie H HAYUHO-HCCAELOBATCNBCKHE PabOTh MpH
HeoOXOMUMOCTH MO OTAETbHBIM BONpPOCAM H3LICKAHHHE H NpPOEKTHpOBA-
HUS (puAbTpaUMH, YCTOHUMBOCTH COODYXKEHHH, (HUABTPaLUOHHOH
NPOYHOCTH TPYHTOB, MOATOIVIEHWS TepPHTOPHH, MPOTHO3Y KaueCcTBa
BOMH B BOAOXpAHHUJHILE U Ap.).

WHiKeHepHO-reosoru4eckas cohemka

Y4acToK BHIOPAHHOTO CTBOpPA MAOTHHBI BXOJHT, KaK OTMEYEHO
Bbllie, B OOMmYI0 IMOMANHYIO HHXKEHEepHO-TeOoNOTHUECKYD ChEeMKY,
BBHINOJHSIBMYIO [10 BCEMY yuacTKy JOJHHBI, B IpelenaX KOTOpPOro
pacrosoeHsl BCce cpaBlHUBaBmdecs: BapuaHThl. Maciutabu  3Toif
cbemku 1 @ 25 000, 1 : 50 000, a urorna u 1 : 10 000. Takuv o6pasowm,
o0iijee TeoforHueckoe CTpOeHHEe yuacTKa BHIOpAaHHOTO CTBOpa yiKe
Joctatouno waBectHo. OpHako A NPOEKTHPOBAHHST Ha CTANHU
TEXHHYECKOro IPOeKTd, KOrAa NOJKHBI GBITh OflpefeeHnl B3aHMHOEe
pacrosoKeHyue COOpPY:KEHHH rUApOY3da, HX KOHCTPYKIIMH, MOTped-
HOCTb B CTpPOHMTEeNBHBIX MaTepHaNax, CHOCOObI OpraHu3alUH CTPO-
HTeJbCTBA H CTPOUTCAbHAST CTOMMOCTh COOpYIKelH#, cBefeHui 06
VHYKeHep HO-reoIoMYecKHX YCAOBHSAX yuacTKa CTBOPA IJIOTHHBI, MTONY-
YeHHBIX Npu obwel unowagHo#l chbemKe, Hegocratoyuo. [lo yyacTKy
BHIOpAHHOTO CTBOpA IUIOTHHBI HHXKEHepHO-reoJoruyeckKast CheMKa
JomxkHa OBITh BRIMONHEHA B KpynHOM Maciitabe — ofeiugo 1 : 2000,
1:1000, 2 wa ortmenbubix yyactkax u 1 : 500. Taxas cTenens neTanb-
HOCTH HHIKEHEp HO-T€OJIOTHYECKOR CheMKH yuacTKa CTBOpa IJAOTHHBL
AHKTYeTCsT HeOOXOMHMOCTBIO BhisIBJIEHHST KOHMHTypalu#l MOBEpXIIOCTH
KODEHHBIX MOPOJl, MECTOMONOMKEHHSI U XapakTepa KOHTAKTOB MeXAY
OTJeIbHBIMH HX JHTOJOTHYECKUMH PA3HOCTSIMU ; CTEIIEHH BBIBETPETOCTH
KOpDEHHBIX MOpOJ, GH3HUECKOTO COCTOSIHES M MOIHOCTH MPOXYKTOB UX
BLIBETPUBAHUS, YCJIOBHH 3ajeraHusi U TpPEujHHOBATOCTH KOpEHHBIX
110POA, TEKTOHHUYECKHX HApyIIeHHH; MOLLHOCTH, Teiie3dca H JHTOM0-
rHYecKHX oCOOEHHOCTEH MOKPOBHBIX OTAOMKEHUI; THAPOreoJOrHUeCKHX
ycaoBuil (ryOuHbl 3aleraHus H XapaKTepa BOJAOHOCHHIX MOPH30HTOB,
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cTpaturpaduyccKofl W JIMTOMOTHYECKOR HX IIPHYPOYEHHOCTH, peKuMa
W CBA3H ¢ pekoil); (U3HKO-IeoJOTHMYECKHX HABJIEHHH M TPOILEeCCOB.
HpyruMu cjaosaMi, npeaMeT JETAAbHON HIDKeHepHO-reoJorndeckoi
CbEeMKH 3Jlech TOT Ke, 4TO W OOIIEH IJIOUIAAHOH CheMKH; TeMH Ke
B OCHOBHOM OCTAIOTCSt M MeTOAB HccieloBaHWK. Pasiwude COCTOMUT
QUL B JeTATLHOCTH MCCAENOBaHHI: MPY WHIKEHEPHO-re0JoT HUeCKOH
cheMKe [0 BhIOpAHHOMY CTBOPY I/ TEXHHUECKOIO TMPOEKTa I'eonor
JOJI2KEeH TIOJTHOCTBhIO BLIACHHUTL re0JOrHYe€CKHEe M T'PHAPOreoJIorHuyecKhHe
YCTIOBHS, CBEAGHHS O KOTOPHIX MOTPeOYIOTCS NpH paspaboTKe IpoeKTa
CTPOUTEIBCTBA BCEIO KOMILTEKCA COOpYIKEHHH THAPOY3Ia.

HMu:xenepHo-reonoruyeckas cheMka N0 BHIODaHHOMY CTBODY ONH-
paercsi Ha BU3yalbHbie HAGMIOACHHA C MOBEPXHOCTH KAPTHPYEMOro
YHacTKAa u TJIaBHbIM 00pa3oM Ha jeTanpible reodusuueckue, recaoro-
pasBeOYHBle, ONBITHBIE MOMEBble ¥ JabopaTopHBIE HCC/AeLOBAHNA
U M3yueHHe peKUMa TMOA3EMHEBIX M [IOBEPXHOCTHBIX BOJ,.

['panunbl MHKEeHepHO-TeONTOTHYECKOH CheMKH yyacTKa BhiOpaHHOTO
CTBOpA IIJIOTHHBEI ONpeAeN ATCH HCXOAs H3 OCOOCHHOCTel ero reoso-
THYEeCKOTO CTPOEHH s, Pa3MepoB (UNIMPHHBI, TPOTHKEHHOCTH) COOpYIKe-
HHH THAPOY3Ma U CXeMBl HX KOMIOHOBKH. OOLIMM YCJOBHEM NIPH 3TOM
ABASIETCA TO, UTO IPAHMIBl CHEMKH B BepXHEM W HuxHeM Onedax
JOJKHB! BBIHTH 32 CTBOP IVIOTHHBI, a TakXKe Ha CKJAOHb! JOTHHB —
32 TIpefensl pasMelleHns MOABOAAIMX ¥ OTBOAAIHX BOAY COOpYIKe-
HH#l (BOmOCcAMB, Bojocmyck, Oarlis Bofocmycka, Bopo3abop u ap.).
[lpu cpegHnX MO CAOKHOCTH TEOMOTHUECKHUX YCAOBHAX H OOBIUHOMN
ummpude (100—150 M) nIOTHHB [0 OCHOBAHMIO HIMPHHA YuacTKa
CheMKM M0 JJIHHE AOMMHB MoXKeT Ohith orpannuena 500 M (mo 250 m
B CTOPOHB! OT OCH ILJIOTHHH), O WHPHHE AOJHUHB — B 3aBHCHMOCTH
0T npoduas ee MOMEPEUHOro ceYeHHA: NMPH KaHhOHOOGPA3HOM Ipo-
¢une — 100—300 M oT BepXlimX OpOBOK HE3ATOMNSIEMBIX CKJOHOB;
npH npopuae OFHOCTOPOHHEro pa3BHUTHS — MO KOPEHHOMY CKJIONY,
TaK Ke KaK H M0 CKJOHAM KaHbOHOOOpa3HOH ROJMHEI, 11O CKJOHY,
06p a30BaHHOMY P AAOM AKKYMYJAATHBHHIX Teppac — 300—500 m B cTo-
pPOHy CKJIOHA OT OTMeTKH OYyAyllero ype3a BOAL! B BOAOXpANHJHINE
(or HIT); B posuuax ABycTOpOHHEro pasBuTHsL ¢ MOIHBIM (Bosee
5—10 M) yexjioM TJAUHHCTBIX OTJOMKEeHHHl Ha NONOrHX CKAOHAX —
200—300 m o1 ormerok HIIT B rny6s ckIoHOB.

Hrxenepiio-reojjoryueckast ¢beMKa 1o BHIOPAHHOMY CTBOpY
JOJKHA COMPOBOXKAATHLCH [P OXOAKOH pacuucTOK, KaHas, wypdoB Ha
CKJIOHAX ZONHHB! B 00beMe H ¢ 11aroM, N03BOIAIIINM B COBOKY ITHOCTH
C ecTeCTBellNBIMH OOHAKCHHIMH JeTalbHO Ge3 IPONYCKOB ¢ HaA&XKHOM
VHTCpIIOAANME) OTPAa3HTh HA NOMEpedliblX # MPOLOABHBIX pa3pesax
YCIOBHUA 3aleraHHsd KOpPeHHBhIX MNopof (nanpasieHpe NPOCTUpAHHA
¥ TIafeHus CJI0EB, VI MafeHust), HX cocTaB ¥ QH3HYeCKoe COCTOSHIe
(BBIBETPENOCTD, TPEIHHOBATOCTh, KPEmocTh H Jp.), a TAKkKe COCTaB
¥ MOIHOCTB TOKPOBHBIX OTJIOXKEHHH.

Ocofoe BHEMaHue NpU ChEMKe yyacTKa CTBOPA MJAOTHHHL J0JKHO
ObITh yJeNeHO JOKYMEHTAllMH TPEIMHOBATOCTH KOPEHHBIX OO,
ofuil XapakTep H HHTEHCHBHOCTh KOTOPOIi BBLISIBJEHBI yIKe NIPU M0~

70



MAgHOH CheMKe, HO He OIleHeHbl ellle B MOMLOH Mcpe kax (axtop,
BAWSIOMMI Ha YCTOHYMBOCTBH COOP) KeHHHl M BUABTPALNID BOABI U3
BogoxpaHunuina, Ha BulpaiioM ¢TBope [JOTIIB 113)UeHHe TPelnu-
HOBATOCTH NOPOJ A0MKHO ObITh CTPOIO TOAYHHENO  THJHTAP HbIM
nenaM. B ¢BA3M ¢ 3TuM AOK) MEHTALMIO TPelliHOBATOCTH CeAYeT BeCTH
[0 CHCTeMAaM TPeIHH NPHUMEHHTENbHO K HX TeHe3HCy, HCNOAb3y A Aa5
3TOr0 Bechb KOMILIEKC NYHKTOB HaGmiofeHnii (oOHaKeHHs, TOpHBIC
BLIpaGoTKH) H (aKTHYeCKHX MaTepuanoB (06pasibl [OPOA, KepHa).

HanomHuM, d4To [0 TeHe3UCY BHIAEGNAAIOT clefyolye BHALI
tpewmn [92, 97].

TpewnHb oTAenAbHOCTH — BO3HMKAOT B MOpOAAX
B pe3yJbTaTe JuareHe3a U CBs3allbl ¢ yMeHbUIelHeM ohema [OpoJ
NpH HX BLICHIXAHHH H YIUIOTHeHHH, CHJbHOM OXMa:KAEHHU HJH I1pH
nepekpucTalIn3anuy. JTOT M TPCIIMHOBATOCTH HA3LIBAIOT TaKiKe
NepBUYHOH OTAENbLHOCTBIO.

Tpemuun HaunAacTOBAHHS — BO3HHKAT [0 IIO-
CKOCTSAM HACMOEHHS MOPOK, KOTAA C/JIOH HX 11e0J1I0POJHBI O COCTABY
U CTPYKTYPEC U TTO3TOMY [O-PA3HOMY pearupyioT Ha faBJeHie OT Brllle-
JeKAWKUX TOJIN, 4 TaKyKe Ha [POLecchl BHIBETPUBAHHS.

Tpewnus BoBeTpHBauuns— obpasylorcst B nopogax
NOA BIHAHMEM MPOLECCOB (H3HUECKOrO BLIBETpUBALIKA, XapaKkTepH-
3ylotca HeGoMbIIOH Iyy6uHo# pacnpocTpatenns (Ao 50 M) 1 HeBbIfep-
JKAHHOCTBIO HanpaBAeHus.

Tpewnus ycsXxaHusa— HabMOAAOTCA Ha NOBepXHOCTH
BBICOXIIMX TJTHHHCTBIX OTJOXKENUHH W paclipocTpaHsAioTes la Iay6uHy
no0 3—H M.

Tpewrn HB TpaBUTAI HOHHBL ¢ — CBA3AHBI C Hapylle-
HHeV NpHPOJHOIO pAaBHOBECHS NMOPOJ, KOTOPOe MOKeT GbiTh BLISBAHO
aposuelt, cybdosuess, KapcToM, ONOJA3ISAMH H TEXHOTEHHLIMH (HAKTO-
paMH.

Tpemuubs TeKTOHHYECKHE — TMPOUCXOKACHHE HX
CBS3aHO C BO3HUKAIIIHUMH B TOpOJAX HalpsKeHHAVH NP TeKTOHH-
deckuX Askennax [lpu cxkaTiu mopof o6pas3yoTes Tpeliibl CKoa,
OpUeHTHPOBaHHbIE 0] HEKOTOPLIM YIJIOM K NAINDAaBIeHHIO TaBIeHHSs.
CreHkH 3THX TpelHH OBBIYHO CraXKeHHble 1 TPHTEPTHIC HIAH «CIACH-
Hble» HOBOOBPA30BAHMSIMA (KAaALIIMTOM H Ap ), HA [10BEp XHOCTH CTEHOK
HepenKo 11abMIAAI0TCA C/Aelbl IIepeMeleHus TOPOx (NI0CKOCTH CKOJb-
JKellnd).

Ilpu pacTskeHuH, a TaKxkKe H MPH CXKATHH NMOPOJ BO3HHKAIOT Tpe-
IEHBE pa3pheiBa, XapaKkTepH3ylollHecs, Kak NPAaBHIO, OTKPLITOCTbIO
H3BUJHUCTOCTbIO, HEPOBHOCTBIO CTEHOK, HA OYyrpHCTOCTBIO, llepoXoBa-
TOCTLIO M OTCYTCTBIEM CJENOB lepemernieilys. PasingaioT © TpellHHbl
cxatusd, obpasywindecs MPH CXKATHH MOPOL B [UIOCKOCTH, [epleH-
AAKYJAPHON K HAMpABJEHHI0 CHJ CAABAMBAHMA. DTOT BUA TPEULHH,
KAk M TpellHHbl CKosa, OORIYHO B3aKpLIThe, € MPHIEPTLIMH CTEH-
KaMH.

B utore mojieBofl JOKYMEHTAHH TPElIMH B KOPCHHBIX CKaJbUbIX
¥ TOJLYCKAAbHBIX NOPOAAX A0MKHa ObITh AaHA KOMHUeCTBeHHAS OLeHKa
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TPEMHHOBATOCTH MACCHBa 3THX MOPOA B Ledom B kauecTBe Takux
nokasareneil pexomenpyotes {66 ]

— MOJ}JIb TPEHIMHOBATOCTH — YHCJO Tpeliigi Ha | M JJIMHBI IJIO-
CKOCTH MOPOJ, H3ydaeMbiX (B ecTecTBelOM OOHaKEHHH MJH B rOpHOR
BoipaboTke, mpoliflennolt Ge3 B3pbIBHBIX pafoT) B HampaeleHHH,
nepieHANKYJ/ASPHOM K IJIOCKOCTH [peuiMH JaHHOH CHCTEMBbI;

— KO3(PHUIHEHT TPEIMHHON MYCTOTHOCTH, BbIPasKeHHbIH B mpo-
LCHTAaX: IUIOWAAHOA — OTHOWeHHe IVIOMAAH TPENHH K ILIOoMafH
NOpoJibl H OOBEMHBII — OTHOWeHHe 00beMa TPelMHHBIX NYCTOT K 00b-
eMy MOpPOJbI.

ITo kKoappuIMeHTY TPEILMHHON M} CTOTHOCTKH B COBOKYMHOCTH € Xa-
PaKTepHCTHKOH mnpeoblafammero KOJIHYECTBA TpelldH TOro HJIH
MHOTO pa3Mepa IOpOAbI O CTEMeHH HX OTHOCHTENbHOW TpeliHHOBa-
TocTH pexkoMenayercs [66] xmaccuuipoBaTh B COOTBETCTBHH C RaH-
ueivMp Tabm. 2.

Ta6auuma 2
MokasaTenay creneHH TPELIHHOBATOCTH NOPOX

OTHOCHTEJNbHAS CTe “;(::;bcgge
negb TPeUHIOBATO- wHEROH Ty YXapanhTepHCTHK4 M DPa3Mep TPeilHH
CTH NODPOA CTOTLOCTH, %

CuaaGaga <2 ‘| peliHHBl BOJOCHBIE LIMPHUHOM MeHee 1 MM
H 10HKMe wmHpuHOli o 1 mMm  HaGmozaorcs
e[UHHYHBE MeJKHe TPCLHKB [MHUPHIOR X0
2 M

Cpeansia 2—5 Tonxue TpemMHL WHpHHOH A0 | MM — 10
50%, ocraibHbe 509 cocraBasioT GoJblieH
UACTBIO MEJKHe TpelipHbl WApPHUod or 5 J0
20 MM

CuabHan 5 MeslKHe TpPEM{HHBI IMPHHOH 2—5 MM Jo
80—90%, ocradbHee 10—20%  cocTapasior
KpyTIHbe TPemuusl mupudofi 20-—100 mu

Cnenyer, ofiHako, 0co060 OTMETHTh, UTO AId OHEHKH CTemeHH
TPEIIMHOBATOCTH [OPOJ KAaK HHMKeHePHO-TeoJorHueckoro (axktopa
npuBefieHHbIX B Tabn, 2 moxkasatesefi HejocTaToulo. B 3TOM cMblcae
BeCbMa BaXKHHM ABASETCSH BOmpoc 00 OTKPLITOCTH TPemuH HIH HX
3aTOMIHEHHOCTH M MaTepHale 3amodHeHds. Cuabnast TPEIHHOBATOCTD
MOpOJi ¢ NaduuHeM KPYMHLIX TPeIllyH, INIOTHO 3aM0JHEHHHX TMPOAYK-
TaMH BTOPHYHOro 0Opa3oBaHHs (BTOPHYHBIMH MIHepagavid, XHUMH-
YeCKMMH OCaJKavM, MatepuanoM ray6oKoro BuBETpHBAHHA M Jp.),
MOXKCT 0Ka3aTbCsl B (MMAbTPAMOHHOM OTHOLIEHHH 3HAUATEILHO MeHee
OMacHO#, uev cjabas TPEIHHOBATOCTb C OTKPBITHIMH TpelHHaAMH.
C apyroifi cTopoHbl, ApymHas TpeliMHa, 3amoJHeHHAsd T[JIMHHCTHIM
MaTepHaaoM, NPU ONpeJeleHHON ee OPHEHTHPOBKEe MOXKeT 0Ka3aThed
c1a0bIM MECTOM Ha CABHT B OCHOBAHMH COOPYMeHs HJH PH pa3MblBe
3aMOMIUTeNs] IIPOBOAHHKOM COCPEAOTOUCHHOH (QHABLTPALHH.
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Takum 0Opa3oM, ZOKyMeHTallHsl TPerHHOBATOCTH IOPOJ AOJKHA
BK/JIHOYATL OJHOBDeMEeHHO KaK KOJH4ecTBelllbie (OpHeNTHpOBKa, Iy-
CTOTa W pasvep TpellHH), TaK H KadeCcTBeHHble (OTKPBITOCTL TpellyH,
3aNMI0OJIEHHOCTh MX, MaTepuas 3aMOoJHeHHs I ero (QU3UYeCcKoe cocTo-
sinue) mokasarenu. Pe3yabTaThHl TAaKOH BCECTOPOHHEH AOKYMEHTaWMH
TPEHMIMHOBATOCTH MOPOJ Ha BHIODAHHOM CTBOpE AOJKHBI HCHOJAb3O-
BaTbC TNPHM MOCTAHOBKE OMBITHO-(UALTPAIMOHHBLIX paBoT M HHTEp-
npeTanuy X AAHHLIX 1O OlpefeJeHHI0 BOJOMOIMOoMEeHns, GunsTpa-
IIMOHHOH YCTOHYHMBOCTH 3aMOJIHHMTENS TPEUMH, a TaKyKe MPH yTOUHe-
HUA MECT COMNpSIKeHHs MJIOTHHBI CO CKIOHAMH KO HBL M pacrogoxke-
1M1 BOZOOTBOAIBIX H BOZO3aBOp HBIX COOp YIKEHHI .

ITpn wmimKeHepilo-reoJIOrHYecKoil cheMKe Ha BHIGpaHHOM cTBOpe
MOTYT BO3HHKHYTh 3aTpYAHeHMA ¢ OTpakeHHeM Ha paspesax [0
CTBODPY (DaKTHUECKOTO 3aleraHusi KOPeHHLIX MOPOJ B MpeAeax NOjMbl
U BhILIETeKAUIHX AKKYMYJASITHBHEIX Teppac ¢ MOMIHLIM KOMILIEKCOM
00BOJHEHHBIX TIOPOJ. B 3TOM MOMKET MOMOUb MOCTAHOBKA CHelHalbHbIX
reopu3ndecKnx HCCJE10BaHU{ — KPYTOBBIX H3MepeHHii KaXKylerocs
MEKTPHUECKOTO CONPOTHBAEHHA MOPOJ B COYTAHUH ¢ ABYCTOPOHHHM
JUTIONBHBIM HJIM TPEX3MEKTPOAHBIM 3JeKTPONpOPUAHPOBAHHEM MeTO-
JOM COTIpOTHBJEHUST JHOO 3JeKTponpodbUIHPOBAHHUA Ha [OCTOSHHOM
TOKe 110 MeToay ABYX cocTamistomux [301].

Hcnonpays pe3ynbTaThl TaKHX HCCACAOBAHHE B COBOKYIHOCTH
¢ FaHHBIMH MHKEHCDHO-TeOJOTHYECKOH CheMKH W MaTepdajaMu JOKY-
MeHTalHH KepHa (C H3MepeHHCM 10 Kep HY YTJIOB afeHu st c10eB MOpOJ
no Bceli rayOuHe CKBa)KUH) M yUeTOM IIPH TOCTPOEHHHM T[e0JOTO-
JUTOTOTHYECKMX PAa3pe30B MOLLHOCTEH OTAENbHBIX MAaCTOB U CBHT,
MOYKHO JOCTAaTOYHO JOCTOBEPHO OTPas3uTh l1a KapTe U pa3pesax reoso-
THUeCKYID CTPYKTYpy YydacTKa JAOMHMHBLI, B Ipefesax KOTOpOro He-
nocpefcTBeHble HAGMIOAeHUS W HM3MEepCHHS 3MeMeHTOB 3ajeraHus
MOPOJl HeBO3MOMKHBI.

BypoBble M ropHonpoxonyeckue pa3selounple paGoThi

st onpenenends o0bemMa OYpOBHIX pasBefoMHLIX PaBoT 10 BHI-
OpaHHOMY CTBOpY ITOTHHB (KAaK M 110 HHXKeHepHO-TeONOTHYecKUM
Hcc/IeloBaHu M Ha JOBX APYTHX OOBeKTax) Hedb3sl AaTb efHHbIX
peKoMeHJaluil, TOCKONbKY 0fheM pasBeAKH 3aBHCHUT OT PSAa NPHUPOJ-
Hplx $aKTOPOB U Tex HAYECKUX YeaoBUl (eM. Ii. I, paspen 6). OxgHako
B NpaKTHKe wH3bLICKaHW{i Bcerga TpebyeTcss yKasaTh B Nporpamme
M CMeTe HHYKeHePHO-TeONMOTHYeCKHX HCCAeAOBAHMN OnpefeeHHbIH
o6bem paGor. Ilpu 3ToM HameudeHHblfi oObeM pafoT JA0MKeH ObITH
ONPAaBAAHHBIM B TeXHHUECKOM M IKOHOMHYECKOM OTHOMHIEHHH.
k. M3 onmita paGoThl B 061acTH H3BICKAHHA M POEKTHPOBAHH S BORO-
XPAHUAMIIHHIX TJOTHH HHXKe NMPUBOAATCSH HEKOTOphIe pPeKOMeHJalnHH
HO onpejeNeHHi0 NpU H3LICKAHHSX Ha BHIODAHHOM CTBOpe MJIOTHHHI
YHCTA pPAa3BefOMHLIX CKBAXKHMH, HX TAYOHIB M Liara MeXay HHMH.
OTH peKOMeHJALMM CAefyeT paccMaTpuBarlb KaK HeKOTOPYH Mepy,
KOTOpOH cJeyer MNpHAEPIKHUBAThCT TNpi  COCTaBNEHNHH MHpOrpamm
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M CMCT Ha WHXKEHEepPHO-TeoJOTHY9eCKHe HCC/IeoBaHHA [0 BhIOpaHHOMY
crBopy miaoTHHbI OHH JaHbl MPUMEHHTENBHO K MOPQoJOrHuecKuM
TUNAM pedHbIX JIOAUH B 3aBUCHMOCTH OT TeosOro-JHTON0IHYeCKOTro
CTPOEHHS H THAPOreoJOrHYeCKHX YCMOBHH Y4acTKa cCTBOpa ILIO-
THHHI.

Honuns KauboHooOpasuoro npoduasg. Iror
THI JONHH XapaKkTepuayercs, KaK OTMeueilo Bbille, HeGoabIIoN LIHpH-
HOM 1O AHYy, OTCYTCTBHEM WJIH BechMa MaJjoji MOITHOCTHIO aJlIOBHA,
BLICOKHMH KPYTbIMH cKioHaMi KopeHHble Topojgs! MOI'YT ObITb OfHO-
PORHBIMM WM pasHopoaHbiMu {cMm. puc. 12, a). B rakux ponansax
npu ux mupune mo gy po 100 M u Kpytusue ckaoHos 45° u Gosee
10 OCH BbIOPAHHOTO CTBOpA MJIOTHHB Liejecoo6pa3Ho mpeAyCMOTpeTh
OypeHue IeBATH CKBaXKHH: TPeX B Npefenax AHHINA JOJIHHLI, YeThipex
Ha ee CKJOHAX M ABYX 32 NpefenaMi BepXHHX GpOBOK CKJIOHOB B CTO-
pOHY BOgOpasjena.

CkBaxuHbl B npefenax JHUILA CJIefyeT pacronaraTh: OAHYy B cepe-
IUHe JHHWINAa K TI0 OAHOH B MecTaX ero cOonps»KeHHs co CKJIOHaMH
fonnubl. Ha ckiaoHax RoAMHBI — MO OAHOH CKBaXKHHe HA OTMETKaX
npoektHpyemoro HII w mo ofHoi Bbliic BepxHHX OPOBOK CKIOHOB
Ha pacCTOSTHU 1O TOpH30HTANN He Golee B0 M OT CKBAXKHH Ha CKJIOHE.
OcranbHbie 1Be CKBaMmHHBI OYPATCS B TeX ¢AydasX, KOTAA [10 pPe3y/b-
TaTaM OypeHus B onpo0OBAHUA CKBAXKKHH y BepXHUX OPOBOK CKJOHOB
BHIABJIATCA HHU3KOe 3ajeraHue MNojg3eMHblXx Boh (cM. puc. 12, )
¥ BBICOKAfA BOJONpOHHIAeMocTs mopof. CKpaKHHbI B 3TOM clydae
pacrionarailoT Ha NpoJOaXKeHHH OCH MOTHHBI B CTOPOHb! BOAOP a3 16108
Ha paccroanun 200—500 M ot ckBaXkuH y GpoBok cKaoHoB. To win
HHOE paccTosHHe B YKaszallibiX npejcnax rnpHHuMaercss B 3aBHCH-
MOCTH OT OXXKHJAEMOTO BLICOTHOTO HOJOXKEHHS yPOBHA NOJ3eMHBIX BOX
Ha TIpUAOJNMHHBIX yyacTKax MECTHOCTH' 4eM HiKe 0XUjacMmoe 3ajle-
ranve 3epKaja [OA3eMHbIX BOJ, TeM GoJjiblile paccTOosHHE.

[To nunuaM B BepXHeM M HHXHeM Obedax, MapanielbHLIM OCH
[UIOTHIBI, MOXHO OrPAHHUMTLCH CEMBIO CKBAXKHHAMH Ha KaXKmoH
JIHHUK® TIO TPH CKBaXKHHBI B npejenax JHWINA AOJMHB M 110 ABE Ha
KaKaoM ce ckJjolle CKBaXKHHbI pacloNaraloT Tak Xe, Kak U 10 OCH
njotiHb TIpu mmpune arnnia goauus! Gonee 100 M 11 KpyTH3He CKIO-
HOB MeHee 45° 4MC/IO CKBaXKHH MOXKET ObiTb yBeJNHuYello TaK, YToObl
nIar Mexxy HuMu He npesbiiat 50 m. [1pu 3ToM yKasaHHoe BhIllIe YCI0-
BHE 3a0XKeHHsl CKBAXKHH B MECTAX COMPSKeHNs THA AOMHbL cO CKIO-
HaMy # Ha ckJouax lia otMerkax HII gomxkuo 6uiTh cobnwjeHo H
B JAHHOM CJy4ae; MecTa 3alloXKeHHs CKBa)KHH MeXKAy 3THMH yua-
CTKaMM U 32 uX OpeienaMu (B CTOPOHY JIMHWU BOJAODA3JeNna) ycTa-
HaBJHBAIOT HCXOAA U3 MHAPOreoJorHYecKiX yCIOBH CKIOHOB JOMHHbI
M TOTO e PacCTOAHMS MeXAy cKBaxuuamu — ue Gomee 50 M. Ilpu
HU3KOM MO OTHOLIeHHIO K npoektupyemomy HIII 3aseranun 3epxana
MOJ3eMHBLIX BOJ B CKJIOHAX JOMHHBI, BbLICOKOH BOJAONDPOHUIIAEMOCTH
CaarammuX HX MOpojx M nainyuu GIH3KO pacnofoXeHHbIX (fo 1,6—
2 KM) COCeHHX ROJHH HeoOXONMMO TIIaHHpoBaTh Oypeiue cKBaXKiH
Ha TIPOJIONZKEHHUIT OCH TJIOTHUIbI uyepe3 Bechb BOAOPA3Ne] U B JHULILE

74



cocepnedt gosunbl [Ilar Mexxay (KBaxKMHaMK 3/ech MOXKeT Ghith HOO—
1000 ™

Ecan B posuuax Ha ygacthe BriOpaliiolo CTBOpA MJOTHHBI yCTa-
HOBJI€HBl 30HBEl TEKTOHHUECKHX Hapymieduil uiau Npernosaraercs ux
HAJTH4KEe, B NPOrpamMMax M3bICKaHHH c¢JefyeT MpeAyCcMaTpUBaTh clie-
LHuaJbHbIE CKBaYKMHB! AJS YTOUHEHHs XapakrTepa M machiTaba Hapy-
UIeHHH, cocTOSIHMA U (QUIBTPALMOHUEIX CBOACTB MOPOL B Npepenax
3THX 30H

Hapsny ¢ unc/ioM cKBaykHH W [IATOM MEKJ) UHMH BaXKHHIMH SIB-
adTesd raybuua ux u guamerp B paspeic 3 oTMedeHo, 4YTto HpH
NPOH3BOJICTBE HHKEHEPHO-TEONOTHYecKHX pador ajas Briopa cTBopa
IWIOTHHBL TYGHHY pPa3BeJOYHBIX CKBAXKHH CJEAYyeT NPHHHUMATh B 006-
lLeM cJiygae paBHOH BbicoTe ABYyX-Tpex npoektupyemblx HITT Tlo Beem
9THM C(KBa)KMHAM MPOBOAMTCH ONpoGoBauue NMOPOA HA (QUJBTPAIMIO
no otAenmubM 3ouaM CjefoBaTeNbHO, A0 HAauajga HM3BICKAHU{ 110
BRIOpAHHOMY CTBOPY MJIOTHHBI CTelleHr BOJOTPOHHUAEMOCTH IOPOX
no ray6uue B ofIluX 4epTax yiKe u3BecTHA Y 4HTHIBAS 370, TIyOuHY
CKBaXXMH NPH M3BICKAUMAX Ha BHIOpaHHOM CTBOpE MOXKHO HamedaTh
Bojlee CTPOrO, MCXOAS M3 BeJMUYMHBl Y JAJBHOTO BOJOMOIJIOLLEHHA
B KagectBe TAKOH «peAeSbHON? BeJHUMHBL PEKOMEHAYETCHA YAelILHOe
Bojomornouenue, e npesnimawimee 0,01—0,05 n/vuy [Ipaktnuecku
3TO 03HAYaeT, YTO CKBAKWHON AOJ/IKIIBL ObITh BCKPLITHI IIOJHOCTBIO
TOMLLA MOPOA ¢ VACABHBRIM Bogomnorsomeinem go 0,01—0,05 n'mun
H 5—10 M mopoy ¢ yAeqbHBIM BOROMOIJIONIEHHEM MEHbIIe 3TOH BelH-
YK HBI

Besnanua ypessloro Bogonoisomenusi, pasuast 0,01-—0,05 n/muH,
npegycemorpeda TY 31—54 B kauectBe Kpurepns Aasd 0OOCHOBAUM S
MPOEKTA 1eMEeHTAIIHOHHBIX 3aBeC B OCHOBalMM IJOTHH H B 00X0[
X npumpikauuu Otmeuast cnpaeeasuBoctTs KputHku [137] sToro
KpUTepHs JIA yKasalHplX LeJded, MBI pEKOMEHAyeM ero AJjs ompe-
JeleHus TAYOHHBL, RO KOTOPOH JOJIKIIB ObITh TPo6YpeHsl CKBaXKHHbI
Ha BHIOPAHHOM CTBOpPE MJIOTHHBl M ONPOBOBAHBEl 1O (KM MOPOALL HA
(¢riabTPAUMIO B TpOliecce H3LICKAHHA ¢ LI TOAYYeUHsa HCXOAURIL
JAaHHBIX A pacdera (UABTPAUHOHHBEIX [OTEPh H3 BOJOXPAHM-
JAuua

Pexomeliy s 3TOT OTHOCHTEJbHO KECTKHH KPUTEPHH, MBI HCXOAHM
H3 TOTO0, YTO BOAOMPAHWIIMINA AJTsT BOAOCHAOKEHHS CO3AAIOTCA OOBIUHO
Ha MaJOoBOAHBIX peKax, I'e notepu BOJAbl Ha QUILTPAIHIO MO MOPOAAM
¢ yAeApHbIM BogonorJomenneM Gogee 0,01 —0,05 1 MMH MOTyT OKd-
3aThCH  CYLECTBEHHON cTaThed ofmiero Gananca BOJOXpallwinila
C gpyro#t cropoHsl, (HILTPALMOHHBEIE MOTEPH H3 BOJOXPdIUMIHILA
uepes Mopojml ¢ \AeAbHBIM Bogonoriomenrem 0,01 J/MHH u MmeHbLIe
naxe npu uanope 25—30 M M MOLIHOCTH TOJIIH MOPOJA C YKa3aHHOH
BOfioTpoHnIaeMocTsio b0 M cocTaBaT He Gosmee 1 MP/cyT Ha | mor
JANHHbL 0THHREL Taxko#l pacxos B obmkXx norepsx BOJAR M3 BOAOXpa-
HUJIMLLA HE MOMKET HMETh CYIICCTBEHHOTO 3HaueHust, u, CjaefoBa-
TEALHO, [leT HeOGXOAMMOCTH HCC/AefoBaTh Ha (QHABTPAIIKIO [OPOAHL,
Nexalllne HHIKE 30HBI € ¢y, < 0,01—0,05 s/miru
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Honuue ONHOCTOPOHHEro Pa3BUTHS NOME-
pedynoro npodwuasa J[oauus 31010 1uNA B OTAHYKHE OT NPE-
ABAYINErO XapaKTepU3YITCA JOHOMHHUTENBLHBIM TeosornueckuM (ak-
TOPOM — HaJAHuYUeM B AUMIIE KOJHHBL H HA TOJOCOM ee CKJOHe asIlio-
BHAJIbHEIX M ACMTIOBHANbHBIX OTJOXKEHH{, MPHKPHBAOIMHKX KOpeHHble
nopoasl. Kpomec Toro, o6pasosanue goJqnH OJHOCTOPOIHErO pa3BUTHSA
HepeJKo CBA3aHO C 1eOJHOPOAHOCTRID KOPEHHBIX MOPOL 1O IOoMepeu-
HOMY TpOQUIIO: KpPEeNKHe YCTOM4YMBEE NMPOTHB BbIBETPHBAHUA H pas-
MbBa, OOBIYHO CKAJIbHBIE MOPOAE O0PA3yIOT KPYTOM CKIAOH KONHHbI,
crafple MOMYCKaAbHble M HecKadbHbie — moaorufi. 10T  (Hakrop
Tak:e CJAefyeT Y4HTbIBATH NPy pocTaHOBKe OYVPOBLIX DPAa3BeJOYHHIX
pator. Ilo BpiGpanuoMy CTBOpY MNJIOTHHH B TakuX AOMAMHAX MIar
Mexxay BBIpabOTKAMH JAJIsi U3Y4yeHHs MOKPOBHBIX OTMOKEHHH MOXKeT
OBITb WHBIM 110 CPABHEHHIO C [aroM MexAy BbipaboTKamH, KOTOphle
MPOXOJAT C LEMbl0 HCCIELOBAHMI KOpeHHbX nopoi. B cBow ouepenp,
war Mexay BhlpaGoTkamMu M WX rayOnua AAs U3ydeHHs KOpeHHbIX
MOpOJi, CAATAIMMX JHHUILE FOAHHL H ee MOJOTHH CKJIOH, MOTYT ObiTh
MIBIMM, 9eM Ha KPYTOM CKJole,

Tak, npa 3a1eraHny rOPH3OHTAIBLHO UMM HAKJIOHHO B JIHIe JO-
JUHB U Ha ee MOJOIOM CKJIOHe KOpeHHHIX TJIMH HAH ONHOPOAHBIX
TIUHUCTHIX MOMYCKANTbHBIX TMOpOA (aJeBpHTOB, aneBpOJHTOB, apTHI-
JIUTOB, CJIAHIEB U APYTUX € NU3KAMU GUALTPAHOHHULIMU CBONCTBAMH),
4TO y)Ke U3BeCTHO MO MaTepHanaM u3bicKanui Ans Bebopa cTBOpa,
paspeaxa MX MOXeT ObITh OrpaHpueHa NPOXOAKON CKBaXKHH C LIaroM
100 M u Goaee u onpoGosaHuewm,

[To xpyToMy CKIOHY AOJHIbBL CJIOKEHHOMY OOHIYHO CKadbHbIMH
H B TOH W/ HHOH Mepe TPellHHOBATLIMH MOpOJaMH, pacrofoXeHHe
CKBaXKMH d IHar Mexny HUMH clIeayerT NPpHHHMATH [0 TOMY e MpPHH-
LAY, 4TO I Ha CKJIOHAX JOJNHMH KaHLOHOOOp a3Horo npoduis. nyBuHa
CKBaXMH ONpPEACHACTCA TaKkKe [0 )Ka3aHHOMY Bhlllie KpUTEPHIO
(gy, He Gomee 0,01—0,05 a/mun).

Ecan 1a yyacTke c¢TBOpa mioTHHE B fosiuHe J060T0 MOp(ONOrH-
YECKOrO THIA KOPelllibie MOPOJK HEOLHOPOAHH, 3aJeratdT HaKIOHHO
¥ NpeicTaBieHbl 4epejOBallieM ITACTOB 1 MHPOCAOEB pPa3JHY9HOTO
JHTOJIOTHYECKOTO COCTaBa, paccrosiipe (war) MexAy CKBaxHHAMH
ClefyeT MPHHKMMATL TaKMM, 9TOOH MeXJy HHMH He OKasanochb Mpo-
NyIeHHBIX, He HCCAeJOBAHHLIX MAueK MOpPoJ4 HJH HX OTHeJbHBIX
nractoB v cioes. s onmpegenennsi storo paccTosinka HeoGXOAHMO
COCTaBUTL NpEeABAPUTENbLHBIN [e0NOro-TUTOJNOTHYECKHH pa3pes (mpo-
(uab) mo ctBOpPY NAOTHHHE (IO JAMHHHM pa3sBeAKH -— OCH [UIOTHHLI,
nonepedHMKaM B BEpXHEM M HukHeM ObedaX M Ap.) ¢ OTparKeHHeM
Ha HeM TiyOHHB 3aferanns NOBEPXIOCTH KOpeHHbIX MOPOA M yTiia
uX najeHns (6e3 MOKasa JMTONOrUM, NMOCKOABKY J€TalH ee elle He-
H3Bectubl). [To TakoMy mpodwio nyTem saeMeHTApHBIX TpadHUCCKHX
MOCTPOEHHA ¢ yYeToM IyIyOHHBI CKBAXKUHBLI M yIJia NafAeHHs MOPOX
Jerko NauTH paccTosHUE 0 TOuKM 3al0KeHHs cjeayomell (3a npo-
Oypenuoft) ckBa)uub! (puc. 13). U3 pacyuka Buauo, ato npu raytuue
KpaliHefl cyieBa CKBaXKMHBI, PaBHOH BeJMYMHC 2, lare MEXAY CKBa-
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JKHHAMHU, PaBHOM @, H YIJe NajeHus caoes nopoj 45° 3oua nponyineH-
HHIX OPOJ OKaxkercs paBHoil Belduyuue x. HMcxmogerme 3Toro mpo-
nycKa BO3MOXHO myreMm OypeHus cpejHell (IOKas3aHHOH lia DHCYHKe)
CKBAXKHHBl WIH YrayOjaeHust KpafiHCH c/ieBa CKBAXKHHBI JO TOukH A.
OpHako B Noc/AeAHeM Cayyae PACCTOSHHE @ MeKAY CKBAKMHAMHU MpH
Gonbinoll HX TIyOHHE MOMKET OKa3aTbCf OuYeHb GOMBLINHM, HATpHMED
TaKUM, KaK paccrodilie 6 (MOKAY KpafHell cnpaBa CKBaKMHOH H TOY-
ko#i ZI), B xoTopolt cnenosano Obl, coOA0OAAA yKA3AHHBIE Bolllle MpHH-
U HCKJIO4YeHH sl IEMOMHOTO BCKPHTHA TIOPOJL 110 IPOQHIIO, 3aT0XKHUTh

Puc. 13 Cxeva K onpefleienidio mara MCKIAy Pa3BeIOMHLIMH CKBAKHHAMH HA CTBODE
IJIOTHNGL NPH HAKJIOHIIOM 3aj7eraHdH KOPERHBIX PA3HOPOIHBIX MOPOA.

! — mecuaHo-rpaBHitHEIE OTJOXeHHd, 2 — CYIVIMHKH, J — H3BeCTHAKH, 4 —- NECUaHHKH;
5 — cjauipl, 6 — pa3BelOYHblE CKBAMWHDB, 7 — IpadHYCCKHEe MOCTPOeHHS AJsi Olpefenenust
paccTosIHUST  MeXMJAY C(KBaKHHAMH

clepyoIyYIo CKBaXkuuy. B nefictBuTensHocTH Mexy KkpaiiHell cnpaBa
CKBAXKMHOH U TouKko# /] HeoGXOgMMO 3aM0XKHTh elle He MeHee TpeX
CKBa)KHH, HANpuMep B Toukax 5, B, I,

[Tpu Bonee moaoroV 3aneracHuy IOPOA U Toff ke rIyOHHe CKBAKHH
paccrosinHe 6 Oyger eme GOMbLIMM, H, HA0GOPOT, NpH Gonee KpyToM
3ajerauuy NOpPOJ MU TPH MCHBHIEH TAyOHHE CKBaKHH OHO CTaHET
MeHplre. Korga mnopoas! mocTaBlIeHBl Ha TOMOBY, 3TO pACCTOSHHE
PABHO HYJIO.

HaiinenHbifi yKa3aHHbIM I'paduuecKiM TNOCTPOEHHEM WAl MeXAy
CKBaXKHHAMH JOJKEH KOpPeKTHpPOBaTbhest Ao pexoMeHpycmoro (50 m):
yMeHbIaTsest 10 50 M, KOTAa OH MPeBHIIIAET 3TY BETHUMHY NIPH MOJI0-
TOM 3aleraH{¥ MOPOJ MJAH MpH TAYOOKMX CKBAXKMHAX, H yBeJIHYH-
BaTbest 1o H0 M Mpu KPYyTOM 3ajJeraHuy mopoj WIH MPH MelKHX CKBa-
KHHaX. B mocaenHeM cayude He BCETAa OKAXKeTCS BO3MOKHBIM BCKPBITh
paspe3 Oe3 nponyckoB Torna JHUTOMOTHS TOPOJ MO MPOMYLeHHHIM
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30HaM JOMXHA OLITb BEIABICHA MeTOfaMH TeodH3HUeCKOH pasBeaKH.
Ecnu npu 3T0M MeXIYy COCeFHHMH CKBa)kHHaMu OyLyT oOHApPYIKEHB!
aHOMaJIHH, HX NIPHPORY CJENyeT BLISBAATL Oy PeHHeM JOMOJIHH TEMh HbIX
CKBaXKHll B MeCTax aHOMAaJ/IHH.

B posuHax ORHOCTOPONHEro pasBHUTHA MONepeuyHOro npoduIs
HanboJIbUIMEA HANOD Ha TNJAOTHHe o0pasyeTcs B 30He COTPAKEHH
JLHUIA JOMHHBL C ee KPYTHIM KOPEHHBIM CKJIOHOM BwMecte ¢ Tem 3Ta
30Ha Hepegko OpiBaeT Haubosee ¢JaabbiM MECTOV HM3-3a HeJOCTAaTOUHOH
COXpaHHOCTH KOpeHHLIX MOPOA, HAMUGHA 1aj aJTioBpeM [JbIGOBOIO
matepuata ¥ gp. IToatoMy Ha Takux yuacTKax IHarT MeXxpgy CKBaxH-
HaMu MoxeT OblTh yMmenblted go 20—30 m (puc. 14). B cayuasnx,
KOrja BepXHAS YacTh TOPHU3OHTAILHO 3aMeraiolHX KOpPeHHbIX MOPOJ
C MOIHOCTHIO MeHee npoekTHpyeMoro HIII u ¢ oTHOCHTebHO HH3KOA
BOJOTIPOHHI[AEMOCTBIO (RO O M/CYT) NMOKPHIBAETCS BLICOKOBOAONPOHHU-
LaeMblM ATMIOBHeM H NOACTHIAeTCS MOPOJAMH TakxKe ¢ OOJBUINMU
Kos(pbunenTamu QUALTPALMH, PACCTOSIHHE MEXIY CKBaXKHHAMH MO-
XKeT OblTb NMPUHATO NMPUMEPIO OAMHAKOBLIM, & HX TIy6HHA JOJIKHA
ONPEeARJIATLCS U3 YCIOBHI HeoSXOMMMOCTH H3YUells HIKHel BLICOKO-
BOJONPOHUIIAeMOl TOJIIKM KOpeHHbX 10pox (puc. 15).

B ponnuax, 3a/0)KeHHBIX B MOIIHbIX, NPAKTHUeCKH He(HAbTPY-
IOMKUX UM C1a0ONPOHHIAeMBX TOIMAX TVIHH HJIM TJIMHHCTRIX OJHO-
pOJHBIX MOpOA, 3ajaya pa3BejKH M CBA3aHHOe ¢ Hell onpeje/leHue
IIyOUHBL CKBAKHH M pPACCTOSTHHH MeXAY HHMH yhporaioTces. 3Aech
Ba)KHO BLISIBHTb XapaKTep [OBepXHOCTH KOpPEHHBbIX OO (Hanuuue
MU OTCYTCTBHe OTAC/bIBIX NMepeyrayOleHHblX YYacTKOB B Ipefeaax
JOMTHHBI). DTO MOXeT 6biTb OCYIECTBACHO MeTogaMd TeodH3HUeCKOi
pasBeiKky; pacCTOSIHHA MeXK1y Da3BeJlOYHbIMU CKBAXKHHAMH Ha KOpeH-
HBI€ 110pOAL MOXKeT OwiTh mpuHATo paBiibiv 100—150 M, a raybuua
CKBaXXMH — M3 pacdera uX 3ariy0OleHHss B KOpeHHble IOpOAbl 1A
5—10 M.

Jonunue aBycTOpPOHHEro pas3BUTHHA MpO-
$ n o s, TlpuBeneHHsle BHUIE peKOVEHAANMH B OTHOLIEHHH IV1yOHHBL
CKBa)XHH ¥ 1Al a MEXKJAY HEMH B JIoJMHAX OXHOCTOPOHHEro pa3BHTUH
B pDaBHOH Mepe OTHOCATCH M K XOJHHAM JABYCTOPOHHEro pa3BUTHS.
CrenuduyecKnm 3gech aBaseTcs Haaudie, Kak NpasuiIo, paja Teppac,
B MeCcTaX COYJeHeHHH KOTOpPHIX HeOOXOAHMO MpeaycMaTpHBaTh 3a/0-
KeHne CKBaykull.

O6mnm npu onpesenenny ofbeMa 6YpoBHIX paboT mo cTBOPY ILIO-
THHBI B JOJHHAX M1000T0 U3 mepeuncaeHHpbix MOPHOIOrHUeCKHX THIIOB
ABMSIeTCH CTyileHHe TOPHBLIX BLIPaBOTOK B 30HaX KapcTa, TEKTOHH-
YeCKHX HapylleHHH ¥ MOBLIIIEHHOH TpelllHHOBATOCTH MOpOJ.

B oTpenbubix cayyasx, CBA3AHHBIX C MepedncIeHHbIMH sIBJeHHAMH,
Ilar MeXAY CKBaXKHHAMK OPUXOAHTCS YMeUblaTh A0 BeJHUHIL!
Mensiie 10 M (puc. 16).

Boiie 6bi10 0TMeueHO, YTO B JAOJHHAX OJHOCTOPOHHEIO PasBHUTHSA
hlar MexxKay CKBaXXHHAMH A H3YYeHH s MTOKPOBHBIX OTVIOXKEHHH MOXKeT
OTIMYATbCA OT WTara MeXAY ChBa)KHHAMH Ha KOpeHHble MOPOAbL.
OJTo mosoxeHHe eile B GOMbIIEH Mepe OTHOCHTCA K JOJHHAM JIBYCTO-
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Puc 14 Teoaoro-mutonoruueckus paspes no ocH Hyryumicho#f MA0THHBL
1 aQ4 — CYraHHAKH 2 — dQ — CYIJHHKH €0 mebueM 3 — aQII-III — CYIJIHHKH M7KpPONODHCThle 4 — aQII-IV — rpaBHi ¥ TaJbK1 € Baay

HaMH, § — aQH Ji]— T'MHbl KOPHYHEeBble 6—-1[ — N% 6 — TaHHEE TOTyGoBaTo Cephle CAQHCThie ¢ IPaBHeM 7 — UleGeHb CKAJNBHEIX H MOAYCK JBHBIX

NOPOA C TJIHHHCTHIM 3aM0JHATeTeM & — IJIHHB H TPaBHCeM H ApecBOli 9 —iebedb H Apecpa, /0 — MeCKH MEJKHE C TPaBHeM TJIHHHCTHE [f-— IJIEHH
Lo uieduem, 12 — Cy RoJflomHuTel 13—15 — Py, S Cy I3 ~— u3BecTHsIKH [4 — Meprenn, /5 — afeBPOJHTH, /6 — 4 — ypoBHH TNOA3EMHBIA BOJ,
6 — HACBILEHHBIE BOKOH TDYHTHl @ -~ BOAOHOCHBIE TODHSOHTBI 17 — HanpapJeHHe JHHHH paspesa



Puc. 15 Tleonoro-nmuatonorudeckus paspes no ock KapaGanickou naoTHHbL

/ — nousa, 2 — pacbTHLE TPYHTH, 3§ — aQ[V ~— CYIJINHKH HJHCThie, 4 — aQIV — HJH,
5 — aQIV — TPaBHBHO raNevHHKOBH OTJIOXKEHHSY, 6 — a — dQHI_II — TpaBHH, ranbka
# niebelib C CYrJHHKOM, CYrIHHKH, 7 — 2 — dQ — cyranunm, 8§ — aQq{ — IEecKH ¢ rpasuem,
% — ¢Q — rJIHHH TyTroOmMNacTHYHLIE naorHule, /0 — N — rJHHH CTPYKTYPHO CLEMeHTHDOBAH
Hple, ciaboTpewHHopaTeie, /7 — P’ff — NeCYaHPKy CHALHOTPEMIHHOBATHIE ¢ JHH3aMH [JIHH,

12 — P‘l‘f — rAuHB OGypble 1peMHHOBATHIE C JHH3AMI NMecYaHHKOB, [/§ — YpOBEeHb NOJ3eN-
HEIX BOA
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pPOHHEro pasBHUTHSI € MOLLIHOH, KaK NpaBWIO, TOJILel MOKPOBHLIX
OTJOXKEHUHN U HeCTpbIM UX JHUTOJOTHUYCCKHUM COCTABOM.

[Mpu maaHUPOBAHHH Pa3BeNOUYHbIX paGoT /sl M3yUYeHUS HAa BH-
GpaHHOM CTBOpE MJOTHHBI MOKPOBHbLIX OTIOXKEHHUH CAELyeT HCXOLUTD
13 Heo6XO0IUMOCTH BBISIBASHH ST UX MON{HOCTH, COCTaBa H (PH3HUECKOrO
COCTOSIHHUS JIsl MOCTAHOBKH CNEHHANbIbBIX HCCAEJOBAHHE [0 OlleHKe
3ITUX OTIOMKEHHH KaK TPYHTOB OCHOBaHUS TWIOTHHBEf W KaK QuIbLTpa-
HoHHOH cpenbl. TIpu 3TOM B 3aBUCHMOCTH OT MOUIHOCTH MOKPOBUBLIX
OTJIOKEHHH, JINTOJOTHH U BOJONPOHHI[AEMOCTH MOACTHIAIONIMX HOKPOB
KOpeHHBIX ONIOKeHHH# o0beM U lleeHanpaBJeHHOCTb HCCAeqoBaHul
MOTYT ObITb pa3HBIMU.

Tak, npu MOLLHOCTH a/AMIOBHSA B JIHILe JOJTHHBL Jo 10 M, BEICOKOH
€ro BOJIONPOBOAMMOCTH M HH3KHX, NPAKTHYECKH HECYIIleCTBEHHBIX
3HAUEHHUAX 3TOTO MOKA3ATEsT Vsl KODEHHBIX TOPOJ MOXKHO MO HMe-
IOIMMCA MaTepHanaM N3bLICKaHHH ellie Ha craguu BeGopa cTBOpa
TJIOTHHBI H TOCAEYIIUX NPOSKTHHIX NpopaloToK NpH COCTABEHHH
3a]laHds HA HCCMEJNOBaHUs MO BHIOpAaHHOMY CTBOPY OGOCHOBATH leJe-
coo0pa3HocTh COMpKeHHsl Tesa MAOTHHBI C KOPEHHBIMH MOPOAaMH
¢ nomowbio 3y0a, «CTeHbl B TPYHTe» WJH IINyHTa. B 3TOM ciydae Her
11€00X0HMOCTH B JCTAMBHOM HCCACIOBAHHH DUILTP AIIHOHHEIX CBOHCTB
MOKPOBHBLIX aMMIOBAHANBHEIX OTJA0XKeHH#. Dosee BaKHBIM CTAHOBUTCS
H3YyUeHre 30HH KOHTaKTa a/JIOBHsI U KOpetuLx Topoj. B mopoinse
AJLTIOBHS MOL'YT 3a1erarh KpYIHbie BaJyHbl, 4 B [TOBEPXHOCTHOH YacTH
KOp €HHBIX MOpOjJ — 3JI0BHil. BLisiBlIeHHe Toro # apyroro uMeeT Godb-
Moe 3HaueHWe JJSA ONpPEJNEHHs] HHXKHEl OTMeTKH COMpSIraeMoro
YyCTpO#icTBa INVIOTHHBI C KOpPEHHBIMH MOpOJaMH U st pa3pabGorku
NpoeKTa MpPOU3BOJCTBA CTpouTedblibix pabor. OcoleHHO BAXKHO BHI-
SIBHTH (DM3HUECKOE COCTOSTHHE W MOITHOCTb 3JI0BH S, KOTOPBIl MpH [Vbl-
6oBOM ero cocraBe JO/xeH GBITH 3aKpenyeH Hoj OCHOBaHHEM Collps-
raiuiera yeTpoicTBa U NePeKPHT 3THM YCTPOHCTBOM HAK, AKOHeN,
CJIYXKHUTb CpeJiol, B KOTOpYIO MOXKET GbITh BBEJIEHO OCHOBAHHE CONpA-
FaloIero yCTpPoOHCTBa, €CJAM MIOBHH MPEACTaBAeH NPOAYKTaMH HOJ-
HOCTBIO BBIBETPUBILMXCS KOPEHHBIX MOpOJ — [JIHHOH, CVIJHHKOM,
CYIIechio.

BaxHo TtaxiKe jetraibHO pa3BejaThb YUACTKH COWIEHEHHs H Baa-
HAMOTIPOHHKHOBEHHU T aJIJIFOBUS W AeIOBUSI B MeCTaX COMPSIKEHHS CKJIO-
HOB JIOJNHHBE C €€ JHUIIEM, 4 TAKKC YUacTKM KOHTAKTOB PAasHBIX 10
BpeMeHH o0pa3oBaHWs adJIOBMAJbHHX OTJIOKEHHH B MeCTax coume-
HCeHHsT Teppac. Korpma rtakue xe (meGoabiuoft MomtocTd — g0 10 M
M CHJBbHOBOJIONPOHHIIAEMBIE)  AJMIOBHANbHBIE OTJOMKEHHS [1O/CTH-
JaTCA KOPEHHBLIMM TIOpOJiaMH, 0GMAaNaloNiiMH TaKKe BEICOKOH BOJO-
IPOHUIAEGMOCTDBIO, TICPEKPBITHE alMIOBH s JNIOGLM M3 YKA3AHHKIX BHIIIE
ycrpofictB ocoforo sddexra B CHHUKEHHH (QUIALTPAIHOHHBIX MOTEph
He JlaeT 0 KaK NpOTHBOGUIbTPAIMOHHOS MEPOIIPHSITHE He ONpaBAbBaeT
ce6a [9]. B Takux cayuadgx B KaueCcTBe MPOTHBO(U/ILTPAIHOHHBIX
ycrpoiicts Gosiee 1emecoo0pasiio mpHMensiTe noiypbi. st pacuera
TOJMIMHHBL ¥ JJAHHLL TIOHYpa HeoGXOAMMBI HANEHKHBE JAHHLIE O BOJO-
MPOHUIIAEMOCTH Bcell TOJIIH NMOPOJ OT HOBEPXHOCTH JOAHILI A0 Mpak-
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rpaBHH,

3 —rdnbka,
6§—7 — dQ, 6 — CyrJMBKH co meGHev,
MCCYalMKM BHIBETpeJHE N0 COCTOANMA InebH:A
, 10 — 1y¢H PHBETPeNbe L0 COCTOSIHUA OTACABHBIX
15 — 1ydp KBap-
19 — Kaper, 20 — 30HA TeKTOHHYe-

14 — wnoHIJOMepalhl,

BAJYHBl C MECKOM,
—‘Nl) 8 —-
, CYTICCH H CYTJHBKa
PABEINTH,
a ieHb Oypenusn;

12 — yecyanwkrH, 18 — r

2 — CYIAMHKHM ¢ rpaBHeM H BaJIyilaMu,
Abl, 18 ~— YPOLRHH BOABI H

8—10 —e(Q

1 — CyrJHHKH,

11 — W3BeCTHHAKH,

HaANoOWMEeHHBIX TeppdcC
, BaJlyHbl C CYMeChlo, & — rajbKa, TDaBHH,

4JIBHBIX HNOPOA C CYLJHHKOM,

11—15 — P,

HME M
, TpaBhil

-MTUTOJIOT MUeCKU i paspes mo OCH 11 JIOTHHBI; B OCHOBAHHHU TJIOTHHB -— TEKTOlHYecKoe HapyLieHHe H K4pcT.

— nopdupHuTH, /7 — pasapobiennbe nopo

PATHl BEIBETPEJIBIE NO COCTOSHHSA OTAEJbHbIN Taslek
CKHX HapyuwleHuil, 2/ — HaupaBJeiide JIMUHK Paapesa

KJAMHHM M TJBIOB CK

IV — OTJIOX eHHS Mo
, APeCBbl M CYIJIMHKA,

BaJYHBl C CYTJIMHKOM, 4 — rajbpka

M CYIJIUEKA, 9 — KOHIJoMe]
UeBnx nopdHpoB, 16 — Cr,

Puc 16. Teonoro
rabiG, webH s

1—5 — aQqg
7 — mcbelb, Apecsa,

THYECKOro BOJAOYTOPA Ha TOH WM WHOH viyOHle B KO-
PEHBBIX omT1oKeHuAX. OQueBHAHO, yTo B TAKHX CJIy-
uasnx NCC/1e10BaHye TOKPOBHHX OT/IOKEHHH CTAHOBUTCS
BAXKIUOH 3ajauefl HHIKEHEpHO-TeOJOTHUECKHX H THAPO-
FEOJOTHYeCKMX M3BICKAHHH Ha BHIOpAHHOM CTBOpE
niotnHel. Eute Gosblee 3HaucHue npuobperacr 3Ta
345148 NpH 3HAYMTENLHOH MOIIHOCTH TOKPOBHHIX OT-
JIOKEHHNH .

Heranbhoe ucc/iepoBanHe MOKPOBHBIX OTIOMKEHHH
JOJI)KHO TIPOBOZHTbCA B 3THX Cl1ydasgX B OWIMUME OT
YKa3aHHBIX BBILIC, HE3ABHCHMO OT CTENEHH BOLOMpPOHH-
LAaeMOCTH KopeHHBIX nopox. Ilocieynee cBasano ¢ tem,
470 TIpH GOJBLUIOH MOLBOCTH TMOKPOBHBIX OTIOMKEHHH
BO3SMOKHOCTb COTNPAMKEHHA 1&la IJIOTHHH C KOpeH-
HbIMH TiopopaMmu (Rak Obl 3aMaHuuBo 310 HH Ghulo,
Koljla KopeHHble Nopoabl fABJIAITCA BOJOYIOPOM) Iie
peanbHa, H TOTePM BOAH M3 BojoXpaHWIMAa HA
QUIbTPAIMIO NMPAKTHYECKH MOMHOCTLIO ONpeRetsaioTcs
BOZOIPOITY CKHOM CTNIOCOOHOCTLIO NOKPOBHBIX OTIOKEHHUI .

[ToxpoBHLIE OT/IOKCHHA B JOMHHAX OJHOCTOPOHHEro
¥ JIByCTODOHHEr0 pasBUTHS CJYKAT KAK OCHOBAHH A /10~
THHBL [IDAKTHYECKH BO BceX CJyuasdx, NOCKOABKY TpH
TMOArOTOBKE OCHOBAHMA € 3IIUX OIOKEHHH CHHMaercH
oOLIMHO JIHIIb TIOYBEHHO-PACTHTENbHLIA MoKpoB. Bo-
Npoc JIHIIb B TOM, XOPOIIMM HJH TJIOXHM OCHOBAHHEM
SIBJIAIOTCS IIOKPOBIIbE OTJIOKEHHSA B KaXKJIO0M KOHKpeT-
HOM cjy4ae H TpPH KaKuX VYCJOBHAX OHH MOTYT
HAJEXKHO BBIMOJHATL 3Ty ponab. OrtBer ua 3TOT Bo-
npoc posizkeH OBITH TOMAYYEH B pe3ysbrare pasBeldKu
M [0C/1€1YIOLero ollpo6oBaHUA TOKPOBHBIX OTI0KEIHH .

B coorseictBuM ¢ M3/10KEHHBIM GypeHHEe CKBAXKHH
JJ15 BBLIABJCHHSA MOLLNIOCTH, CoCTaBa H (PH3HUECKOlO
COCTOAHMS AMMIOBHANBHLIX OTNOKEHHHA caenyer npexy-
cMaTpUBaTh B pycJde peKd, Ha ee noime, Teppacax,
B MecTaxX NpHwieHelUs OXHHX Tteppac K JpYLHM
H Teppac K KoOpcHHHIM ckjoHaM. [lar mexpy ckBa-
AKuHaMH — He Gogee 50 v; mar menee 50 M— B MeCTax
PE3KOro u3MeHelns MOIIHOCTH, Tepexoja OAHHX JHTO-
JOTHYeCKUX pasHoclell B ApyTHe, Ha yyacTKax pas3BH-
THS CTapyuHbLIX (amuil, Hios, Topda U ap. CKBaKUHB
caepyer O6ypuTb ¢ yrayOmendem Ha 2—3 M B KopeH-
HBIE NOPOJHL.

Ha xopeunbix cKJIoHaX JOJHH, Fae B 3aBHCH-
MOCTH OT COClaBa KOpPEHHBIX TOpox, XapaKtepa HX
BBIBCTPUBAHHA, KpYIHM3UB CKJIOHa, VCJIOBHH CHOcA
¥ HAKOIJICHHS OCAJKOB MOryT OHITh pasiHuHOTO poza
06pasoBannsl — OT TAXKEJNHX CY[NIHHKOB JO OCBHINEH
KpyTNHOOBJIOMOYHOTO MarepHala, passelKy lia rayOuHy
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1O BCKPHITHSI KODEHHBIX TOPOJ CAEAYeT BecTH Iypdamu, KaHABAMH,
pacuMcTKaMH, HCNOAb3YS JJs1 3TOTO COOTBETCTBYIOLLEE ropHOMNpo-
Xopuyeckoe ofopyloBaHHe. YUHTHBAass HeoOXOoAUMOCTL HALEXKHOH
OLIEHKH Xapaxkrepa W pasmepa oOXolHON (UILTPALMH, a TaKKke
YCTOBHH BO3MOMKHOIO BO3HHKHOBEHHS ONOJM3HCH B HUXKHEM Obede,
Iar Mexay rop HHIMH BHIpaGOTKaMH 31eCh MoxKer OHTh KODOTKHM —
10—30 M.

B cayuasx, KorZa miioTHHA collpfAraercs He ¢ KOPEHHBIMH CKJIO-
HamH, a ¢ JpEBHHMH Teppacamu, 4To HepeaKo MoKeT ObTh B JOMHHAX
OMHOCTOPDOHHEro H elle uame ABYCTOPOHHEro pasBHTHSA, NOKPOBHBIE
OTJIOXKEHHsI HA ydacTKe CONPAKEHHA B Npeiesaax Teppachbi NOJIAKHBE
OuTh pa3BefaHb TaK Ke JieTaJbHO, KaK U HA KOPEHHOM cKjoHe (cM.
puc. 15).

Passegounbiec pafoTel B wame BOAOXPAHHJHILA JOMKHH OHTh
NOAUHHEHH 3ajade MojiydeHHs HeoOXOJHMMBIX JAHHBIX A4 Onpenene-
HHS BPEMEHHBIX H NOCTOAHHBIX OTEPh BOAH Ha (MHJAbTPAIHIO, CTENEHH
BO3MOXKHOH I1epepaboTKH CKJIOHOB JOJMHBL H YCJAOBHUH TOATOTOBKH
Joxa Bofoxpauuamma. G 5Tofi Ieablo B yalle BOZOXpAaHWAUIA TIpoO-
BoAATcA OypoBbIE U IOp HOMPOXOoAUecKHe paboThl 00LIMHO MO OTAENbHBIM
nonepeyHukaMm uyepes |—3 KM M yuacTKamM B MecTaX, XapakTepHBIX
Mo MOPQOJOrHYECKHM, [eoJN0r0-THTONOIHUECKHM H (DH3HKO-Te0N0TH-
yecKHM ocobeHnoctsM. B pHuIIE RoauHB OypeHWeM CKBAXKHH BHI-
SIBJISIIOTCS] MOIIHOCTb M COCTAB TMOKPOBHHX OT/IOMKEHHH, COCTAB KOp €H-
HbIX MOpOJ, TNOACTHJAAIOMUX MOKPOB, XapaKTep 3aneraHds ypoBHS
MOA3EMHBIX BOJA, MOILHOCTbL 30HBI aspaluH TpyHTOB. Ha ckaoHax
AONMUHBE MypQoBAHHEM H TIpOXOAKOH TPAHIIEH M KaHaB BHIABJAIOTCS
cocTaB M MOLIHOCTh NCMIOBHANBHBIX U SMIOBHAJNLHHIX o0pasoBaHui,
a OypeHHeM CKBaXKHH — COCTAB, XapaKTep TPEIHHOBATOCTH KOpEH-
HBIX TIOPOJ, YPOBHY 3alleraHus MHOJ3EMHBIX BOJ H MX I'MAPABIHYECKHI
tan. Ilo gummy JOAHHEL cJAefveT MpexycMaTpHBarh He MeHee O HOH-
IBYX CKBAXKHH HA Kaxislii MopdoJgornueckuii smemeHT (Teppacy,
no#iMy, pycao), a MO CKIOHAM AOJHHLI — HE MeHee ueM [0 OJHOH
CKBaXKHHE y MOJOIIBB CKJIOHOB H 1O JBe Ha CKJAOHAX (1Mo ojHOH HA
ormMerkax HIII u no onxoit Beiie ero). Ilpn HH3KOM Mo OTHOINEHHIO
K npoektupyemomy HIII sanerannn ypoBHs noA3eMHLIX BOJX Ha CKJIO-
HAaX JOMMHBL U Hanuupu ONH3KO DACMNONOMKEHHBIX COCEJHHX JOJHH,
B KOTOpHiE BO3MOXKHA yTeukKa BOAbI U3 BOLOXpAHHIHLIA, DAa3BEIKY
cneayer Npof/iuTh OypeHneM CKBaKHH 4epes3 Bech BOLOPA3JEN 10 peKH
(TanbBera) cocegHell AOJMHBI.

Ilpy Haguuun TeKTOHMUECKHX HApYLIEHHH, IONEPeUHblX WIH
KOCHIX 1O OTHOLICHHIO K TPO1IKEHHOCTH ydacTKa JOMHHBEL, Hecaery-
€MOro ToJ BONOXpAHHJHILE, MONEPEYHUKH Pa3BefOUHHIX BHIPabOTOK
clegyer IpUypOUHBATh K JHHUSIM 3THX HapyWIeHHil, a caMd TeKTOHH-
UeCKHE Hap)IUEHHS JOMIKHBL OBITh TpoC/ekKeHs Oypennem B I1yOb
CKJIOHOB. 310 0COOEHHO Ba’KHo, KOUAa TaKHe HapyUICHHs Tepexoiart
B cocenline Gnu3aexaline 10JHHE OBP aros, GanoK WIH pekK.

B nonnHax ¢ HEMOCTOSHHBIM IIOBEPXHOCTHBIM CTOKOM HJIH C «MOA-
BeIlIeHHbiM» BOAOTOKOM 00BbEeM pasBeJoK B ualle BOROXpAHHMHLIA
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MOKeT OBbITh yBeJHYEH MPOTHB YKA3AHHOTO BBHIIIE H PACHIHPEH TI0
COCTaBY, B YACTHOCTH, 32 CdYeT rcopH3UYeCKHX HCCAENOBABHE /IS
BBISIBJIEHH ST TJIOIA/EH MK OTAEIBHBIX OUaroB BO3MOXKHON MOCTOATIHOM
JIOHHOH (QUJIbTpaLHH BOALI H3 BOJOXPAHUMNUINA (CM. pasfien 6).

Bypenne ckBaXuH B NOKPOBHBIX OTJIOXKCHHSX Kak IO CTBOPY
MJAOTHHBEL, TAK W B vailie BOJAOXPAHW/HINA CJAELyeT BeCTH yAapHo-
KaHaTHBIM cnocoOoM. KoHeuHbI AHaMerp CKBaxKdH, NpeAHa3HaueH-
HBIX TOJLKO JJId pasBefKH MOKPOBHBIX OTIOKEHHH, HE JonxkeH OHTb
MeHpuie 127 MM. 310 IUKTyeTcd KakK Texiosoruefi crnocoGa Oypeuns,
TaK U HeoOXOQUMOCTBI oTOopa mpod TPYHTOB AAA JOKYMeHTALHU
paspesa H Ans saboparopHbX HeeaefoBaHuil. CKBaKK ik, NpefHa3Ha-
YeHHDbIE OJIHOBPEMEIIIO 15 Pa3BeKH IOKPOBHBIX H KOPCHHBIX MOPOJ,
OypsTCcss MO MOKPOBHBIM OTIOKEHHAM TAKXKe yJAplo-KaHATHBLIM CIIo-
coboM. [Ipn stoM 3a6oH CKBamHHB AOMKeH ObiTh BHLIBEJEH HHHKE
3JI0BHU 1 KOPEHHBIX TOPOJ, B COGCTBEHHO KOP eHHBIE MOPOJIH (ellle CHABHO
TPEIUHOBATLIE U TaKkxke ocmalJCHHBIE TpoIecCaMH BHIBETPHBAHHUS,
HO TpeACTaBAEHHBIE YK€ He OTHeJbILIMH OOJOMKAMH € OpOXLY KTaMH
Halle/l0 BBIBETPHUBLUAXCSI TOPOJ, — TJHHOH, CYMVIMHKOM, CYIechio,
a B BHAe «pa3bOpHOH CKadbly HAH TUIOTHBIX MOPOA, COXPaHHBLIHX
CTPYKTYPY M OOJHK, €ClH 3To MONYCKadbHbBIE MOPOLLL).

TloxkpoBHbIE OTMOXKEHHS, B TOM YHCAE H 3/I0BHH, AOMKHBL ObITh
HaACKHO H30/HPOBAHL OT KODCHNEIX TOpox ofcagHbivMu TpyGamu
MyTeM HX NOUPYXKEHHUA B CMEHTIYIO BaAHHY, CO3[1ABACMYI0 B CKBAXKHHE
Mo ee BLICOTe B HHTEpPBaJe OT 1 M BhillIe IIOXOIIBL MTOKPOBHBIX OT/I0XKE-
HAA o | M (He MeHce) HUXKe MOBEpXHOCTH KOPEHILX IOpOX HIH
oObiuHBIM  criocofoM  3arpyOHoi nemenTalnd. Koseunslt gHaMerp
CKBa/XHH, NPOXOINMBEX BHAuane yAapHO-KAHATHBIM criocofoM ¢ Aafb-
HeHLMM HX yrayGaeHuCM KOJOHKOBEIM criocoGoM, RosKeH GbITb HE
menee 168—146 MM ¢ Ten, uToGbl KOHEUHbIH AHaMeTP HX B KOpEHHBIX
nopofiax OHa 1te Menee 86—76 mM. IlocsenHee oTHOCHTCSI KO BCeM
CKBa)KHHAM B KOpPEHHBIX NOpOAaX, HE3aBUCHMO OT Toro, KaKHM CIO -
coboM Haunnaerc HX GypeHue — YIApHBIM Mo laHocaM ¢ Tocaeny-
IOMUM YrayOJeHneM KOMOHKOBBIM CIIOCODOM [0 KOpEHHBIM NopojaM
HJIH Ccpa3y KOJOHKOBBIM, KOTEA KODEHHEIE MOpojAbl 3aleraioT oA
IOUBCHHBIM TOKPOBOM MJIM HEMOCPEICTBEHHO C IIOBEPXHOCTH 3eMJIH.

[lpn OGypeHuH cKBaKMH IO KOpElHBLIM NOpoJaM JJs TPOMLIBKH
32005 ucnonbayercs ukeras Boga. C 3ol 1eabo JomkeH GeITh yCTpoeH
pAl TocJAcLoBaTeNbHO COEJHHENBIX JOTKOB H OTCTORHHKOB JJ14
OCBET/IEHH sl POMBIBOUHOH BOABL, MOCTYLAIOMICH U3 CKBaXKHH. Bypenne
10 oc1a0J el HbIM Pa3MbiBAEMbIM CKATbHBIM H MOMYCKAJAbHBIM TOPOAAM,
a TAKXKe 1o MPOCAoAM CBA3NLIX U PHIXJABX OPOJ B CKANLHBIX CeLyer
BecTH 6e3 MPOMBIBKH C NOAJMHBOM BOAHL B «CYXHX» NMOPOAAX HJH ¢ NpH-
MECHEeHHeM BHYTPHIMPKYAALUOHHON MNPOMBIBKH (crocoGa OypeHns
C UAPHKOM) — B BOJOHOCHBIX.

Has Oypenus cKBaxMH [0 CTBOPY MAOTHHBI HA CKJIOHAX B JOJH-
Hax KaHboHooOpasunoro npodusas, a TAKXKe HA oueHb KPYTHIX yda-
CTK4X CKJIOHOB B JIOJINHAX OZHOCTOPOHHETO U JBYCTOPOHHErO pa3BHTHS
CJACAYET HCMolb30BaTh CTAllMOHApHBle crankd ~una 3HUP-300M,
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KOTOpbIe MOTYT ObITE pa300paHBl Ha OTACAbHEIE Y3 IJIST HX OJbEMA
HA MECTO 3aM0KEHHA CKBAKHHBI H BHOBb OGPAHLI TaM. MoKHO NpH-
MEHSITb U OOLIMHBEIE CAMOXOAHBIE GYpOBBIE }CTAHOBKH KOJOHKOBOTO
Gypeuns tuna ¥YIB u CBY, ¢ ycranoekoit nx na Touke (Ha sapanee
[MOATOTOBJEHHYIO HJ'[OLLLa,ZIKy-HOJIKy) ¢ [OMOIIBIO BepToseTa

OnbITHO-bU/IBTPAUMOHHDBIE PABOTHI

OnuTHO-PUALTPANHOHHBIE PAaBoTLl HMEIOT HENbI0 BEIABJACGHHE Ypo-
BEHHOTO PEKUMa MOA3EMHLIX BOJL R YBSI3KE ¢ peKHMOM MOBCPXHOCTHBIX
¥ CTelleHH BOZONPOHHIAEMOCTH MOpox HA MJOIWALH THAPOY3AA H Yalll
BOAOXPAHUJIHILA JAS DPelIeHHS MpPH NPOEKTHPOBAHHM CJAELYIONIAX
3agau:

— ofpeneseHHs] BO3MOXKHBIX [OT€Db BOABl H3 BOAOXPAHHIHINA
Ha (UILTPANHUI B OCHOBHHE IJOTHIEL, B OOXOL €€ NPHMBKAHUI
K CKJOHAM JOJHHB U B COCEIHHE JOJMUHLI, KOTJ4 M5 5TOro HMEKTCs
NP enoCEIKY, a4 TAKXKE HA HACHINleHHe «CYXHX» CPYHTOB JHA H CKJIO-
HOB BOJOXDaHUMHLIA;

— OleHKH QUABTPAIHOHHOA YCTOHUHBOCTH (MEXAHHUECKOH H XH-
MHuecKkoll cythdosun) rpyHToB (MOpoa) OCHOBAHHS IUIOTHHBL H MAaTe-
pHana, 3alofHAIero TPEUHbl B cKaabHBIX opoaax;

— onpexenendst NpH HeoOXOZUMOCTH MPOTHBOMULTP ALHOH HBIX
ycTpoficTs, BrIfOpa M TEXHHKO-3KOHOMHUECKOTO 00OCHOBAHUS UX THIIA;

— OollpeReneHHusd BE&NHUYHHBL Iojropa IOA3€MHBIX Boj BopoXpaHH-
JULIEM, OIAPUHBEI 30H TOATOIIEHHUS] NpUJAErAOIUAX K HEMY TeppHTO-
puil U o0OCHOBAaHUA [IPOEKTA 3AUTHBIX MepONpHSITHH;

— pacyera KOHCOJHJAIHH TPYHTOB OCHOBAHHS COOpYMKEHHH;

— pacueTa npuToKa BOAbI B CTPOHTE/bIILIE KOTIOBAHBL LA COCTa-
BJIEHMST [IPOEKTA BOAOOTINBA (BOROMOHMKEHHS).

Busisnenne xapakrepa peKuMa Mop3eMHBIX BOJ MOKPOBHBIX H KO-
PEHHBIX OIONKEeHHH ocyllecTBasieTcd HAGMIOZeHHAMH 1O CeTH CKBa-
KHH H TI0CTOB HA peKax W HCTOYHHKaX (PoilHKax). B ceTb myHKTOB
HaOMogeHHH B Hauane M3LICKAHK{ MO BHOPAHHOMY CTBOpY MJOTHHH
H 4alle BOJOXpaHH/HUINA BKIOUAOTCS CKBaKHHbI H3 o01ero ux uncaa,
HAMEUYEHHOr0 1o MpOTrpaMMC H3plcKavuil. PeXuM MOox3eMHBIX BOX
JOMKeH OBITb BHIAIBMAGH MO KakjgoMy TOPH30HTY, YCTAHOBJIEHHOMY
HaOMoAeHHAMH Npu OypeHud.

Boponpouuiiaemocts nopoyx onpenensiercss MoJeBbIME METOLAMH —
OMBLITHBIMA OTKAUKaMH BOJB! H3 CKBAMKHH, HANMBAMHU W HarHeTaHHAMH
BOJBL B CKBAKHHEI, HAMHBAMH BOJIB! B IIYp(dH 1 1a60pATOPHBIMA METO-
Jami — (punpTpanueil Bogsl uepes ofpasen TpYHTa NPHPOZHOrO HJIH
Hap YIIEHHOTO CJIOKEeHHS, MOMEIEHHOI0 B COOTBRTCTBYIOMMA Mpubop.
BoiGop mertona onpoGoBaHHS MOpoy Ha (PUALTPAIUIO 3aBUCHT OT CO-
cTaBa Nopox U cTenend ux o6BogHenHocTH. OGBOIHEHHBIE 00TOMOUHEIE,
CKaNbHbe U NMOJyCKalbHBIE MOPOAEL caenyeT olpoGoBaTe OTKAauKaMH.
OTH Ke MOPOAH HA YYacTKAX HANOPHBIX THAPOTEXHHUCCKHX COOPY-
HKEHUH pekomenayercs ompoGoBath W OTKAUKAMH, H HATHETAHHSIMH:
CBASHBEIE WM TOHKOOOJIOMOYHEIE ¢1a0oMpOHHLAEMEIe TOPOABl — HATH-
BOM BOJB B CKBAXKHHBI, IIYP(MLL, 0TKAUKAMM METOLOM «TSIKENOH JKHJI-
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KOCTH»; Oe3BOgHLIE CBSI3HBIEe W OOGJOMOUHblE NOPOAL — HANHBAMH
BOABl B CKBaxHIIBl, WIYpdbL; Ge3BOAHBIE CKAJbHbIE W TOJAyCKaXbHble
MOPOJAE — HANUBAMH, HACHETAHHCM.

M3 nonesbix MeTof0B omnpelencHHs KO3(pQHLHEHTOB BOJONPOHH-
[IAEMOCTH TOpOJ, HauboJaee HANCKHBIM (IIO3BOJSIOMIHM TOJAYUHTL JO-
CTOBepHEIe JaHHLIE) fBJASETCS MCTOJ ONLITHBIX oTKadeK. [lpu none-
BbIX OIBITHO-(PUIBTPAIMOHHEIX paGoTax ocof0€ BHHUMAHHe Caefyer
YACNSATh COCTABNEHHIO N0 KAXKAOMY OMNBLITY PaCUeTHHIX (PHIBTPALHOH-
HBIX cXeM. YeTko cocTaBieHHast pacueTHasl cXxeMa oGecreudBaeT mese-
HANpAaB/JAEHHOCTb TOC1AHOBKU OTBITA, KOHTPOJb B IIPONECCE €rp Mpo-
BeNleHHs] W TpaBUAbHBIA Nogbop pacueTHEIX (opMysa And oGpaGoTKH
pesyabTartoB. PacueTHas cXema @uabTpalMu TNpeAcTasiser coboi
paspe3 BLIPAGOTKH (CKBAXKUHDL, MIypda MpH ONbITe M0 OAUHOYHOH Bbi-
paGoTKe), WA paspesbl Mo JyuaM (deped HeHTPalbHYI — OMNbITHYIO
1 HabmojareabHble BHPAOGOTKH TPH ONbITE 1O KYCTY BbipabOTOK)
C OTPAKEHHEM Ha HUX JIHTOMOIMH MOPOJ, MOILHOCTH HX CJ0EB, KOHTAaK-
TOB MEXIY HHMH; MOIIHOCTH BOZOHOCHOTO Ijacrta, IVyOWHBL 3anera-
HHSI TOROILIBLI BEPXHEIO U KPOBJIH HHMKHErQ BOROYINOPOB, BHICOTHOrO
MOMOKEeHHsI CTATHUECKOTO (Ihe30MeTpHUYecKOro) YPOBHS BOJBL;, KOH-
CTPYKIINH, fUaMeTpa U ANHHB pafouell yacTH QUALTPA HIAH onpobye-
MO10 GecpuabTpOBOro yuacTKa BHIPAGOTKH; pdCTONOKEHUs paboueit
4acTH QuAbTPA B BOJOHOCHOM IIACTE WJIM yuacTKa MOpoj, omnpabye-
MBIX 11O BHPAGOTKC B G3BOAHOM MJacre; IMYOHHLI 3aKpelJieHUs Bbi-
paborkn Tpy6amu; MECTa yCTAHOBKH TaMMOHHPYIOLIEIo yCTpOHCTBA
(IpH onblTaX Mo HAaTHETAHHIO BOJAI); PACCTOSHHH IEUTPANbHBIX ONbIT-
HBIX H [a6awopareNbHblx BHIpA0OTOK OT THAPOICOJOTHUYECKHX CpPAanHIl
nnacta (BONOTOKOB, BOJOEMOB, OOKOBBIX BOAOHENPOHHLAEMDIX Ila-
CTOB TMOPOA H Ap.). Taxue cXeMbl CAefyeT COCTABIATL Mepef KarkKiblM
OTBITOM, HCXOJSl M3 NPHPOJHBIX YCJIOBHE, B KOTOPLIX OyheT Nnpoxo-
JAHTh ONHT, H YUATHIBasl uMetollcecd o0opyAoBaHue Mg ONHTa, BO3-
MOXKHYIO €ro MpPOJOJMKATEABHOCTD, PEXKHUM OMLITA 10 }CJAOBHAM (PHIb-
TpauuH (ycTaHOBHUBIIMHACS, HeycTaHoBuBLIMHCS) H MerTo] oOpaboTKu
pesyALTATOB OllbiTa sl pacueta KosdpuiveHta PUALTPALHH H APY-
TAX THAPOTeOJOTHYECKHX I[1apaMETPOB BOJOHOCHOTO TIIACTa.

OnbiTHble OTKA4YKK. [IpU H3BICKAHHSIX HA YUaCTKax CTBOPA MAOTHHDBE
OTKAYKH MPHXOAUTCS BECTH U3 IOPHBIX BRIpaOOTOK HA PA3/IMUHBIX Ieo-
MOP(OJOrHIeCKHX 3JeMEeHTaX: HofMax, Teppacax, CKJAOHAX JOJHHBL

Ha nofimax n teppacax NnpH MOIIHOCTH a/VTIOBHANBLHBIX OTOXKEHHH
Zo 15 M oTbITHBIE OTKAUKH AJ151 OTpefeeHnst KoahgpHIuenTos hunbrpa-
UK TIOPOJ] MEACCOOOpPA3HO BECTH W3 COBEPIIEHHBIX CKBAXKUH, IIpH
MOIHOCTH GoJee 15 M H OJIOPOJHOM COCTABE OTJIOXKEHHH OHH MOLYT
BBITIONIHATECH M3 HECOBEPIICHHBIX CKBAKMH MO BCKPBITHIO [MJACTa,
Ilpu csoncToM CIOKEHHH ANLMIOBHS ONBITHAIC OTKAUKH U3 ONMHOUHBIX
CKBAXKHH CJEAYeT NPOBOAHTL TMOCAOHHO, a KYCTOBLIE ~— 10 CIEIH alb-
HOH MeTojNHKE B 4YaCcTH pacroJioKeHnss ¥ IayOHHBL LEHTpaJbHOM
H HaOJofarenbHbiX CKBaxuu [69].

OnbITHBIE OTKAUKH N3 KOPEHHBIX OJHOPOAHBIX TIOPOR TPH IiLyGoKoM
3a/lelaHHd BOJOYTIOpa MpOBogsiTcsi OOBIUHO M3 OAHHOUHBIX CKBaXKHH
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no 30HaM; TPH HEOZHOPOJAHOM (CJIOHCTOM) CTPOCHHH TOMIIH ollpobo-
BaHHe BENeTCsi MocaoHHO.

DunbTpaIMOHHbIE PACUYETHBIE CXeMbl IS OTpelNeSeHHsT BOJOTpO-
HAAEMOCTH NMOPOJA ONBITHLIMHE OTKQUKaAMH B TH/IPOTEONIOTHUECKHX YCJI0-
BHSIX, ¢ KOTOPLIMH Hallle BCEro HPHXOAUTCSA BCTPOUATLCS NpH H3bICKa-
HUSIX, TIPHBOASATCS B MHOrOUHCJACHHBIX paborax [5, 18, 20, 28, 32,
40, 69, 75, 103 u ap.1. Tam xe Aannt hopMy.abl pacuera Kos(hHIHEHTOB
GbuAbTpannH, TPOBOAUMOCTH H Ifbe30NPOBOAHOCTH (YPOBHENpOBOI-
HOCTH) TIO Pe3ysabTaraM OTKaueK, BHIMOJHEHHBIM M0 3THM CXEMaM.

B dopmynax HapsAy ¢ APYIHMH 0COGEHHOCTAMH DACUCTHBIX CXeM
YUHTHIBAIOTCSL ¥ THAPOTCONIOTHUECKHE I'DAHHUIBI H3Y4aeMOro BOJAOHOC-
Horo maacta. OfHAKO BJAHSHHE PpaHHL TJIACTA HA DeXKHM OTKAauKH
cKasbiBaeTcsl He cpasdy, a JHUIb 110 HCTeYeHHH HEKOTOpPOro BpeMeHH
OT Hauana OTKauKH, NPOJOJIKHUTENbHOCTE KOTOPOrO 3aBUCHT OT MpO-
BOAMMOCTH IIJ1ACTd, HHTELCHBHOCTH OTKAUKH M PACCTOSIHHS OT OTIBIT-
HOH CKBaXKHHBI 0 PaHHULbl 1acTa. [ToatoMy o TeX Mop noka BpeMmst [
OT Hayana OTKAUKH MeHLUIC BPeMeHH {., 10 HPOLIECTBHH KOTOPOTO
Ha OTKa4YKy HAUHHAIOT BJAHSITE TPAHHIbl TIACTA ¢ TIOCTOSHHBIM HATO-
poM (B HalleM caOyuae 13a CTBOpe ITOTHHA—PEKA), Koapdbuuuent
(bHABTPAINH cAeNyeT pACCUHTLIBATE N0 (GOPMYJIAM HCYCTAHOBHBIIETOCS
JABHKEHHS. D10 BpeMs MOXKHO OTPeNeuTh NpHOAMKEHHO Mo GopMyJe

P pLe
Lt == Sy (22)
rie U — KoshHiIHEeHT BOAOOTIAUH;

L — paccrosiHue oT ONLITHOH CKBaKMHbLL JO IpanHibl II4CTa;
k — Koaduient GuIbLTPamun Nopoi BOJOHOCHOrO ILIACTA;
hcp — CpCcAHAA MOILHOCTL Illacta B Tpolecce OTKauku (opHeH-

THPOBOUHO paBHa TOJoBHHE CYMMbl MOIIHOCTEH Tjacra
Y OTBITHOH CKB&KMHBL M y TPaHHILI 1L1ACTa).

B uame BogoxpaHHJAHIIA ONBITHO-GHIABTPAIHOHHbE paloThl cJe-
AyeT BBINOJNHSATE B CJIY4asX, KOrja He HCK/IOUeHa BOSMOKHOCTh (hUMb-
TpaulHu BOAH U3 4allH B COCEJHHE JOMHHBLI (TOCTOSHHBIE MOTepH) H
KOTZa TIOTEPH Ha HacbllleHHe TPYHTOB JAHA ¥ Oeperos BoJOXpaHHIHIA
(BpeMeHHbIe TIOTEPH) MOTYT ObITh 3HAUNTEJNBHBIMH H MOTYT 3aMETHO
CKa3aTbCsl Ha BpeMeHH HATOJMHEHHs BoJoXpaHHAHmAa (B apHAHBIX 30-
Hax ¢ MyOOKUM 3aneraHHeM yPOBHS NoA3EMHBIX BOJ H B JJOJHHAX € He-
MOCTOSTHHBIM TIOBED XHOCTHBIM CTOKOM, B KOTOPbIX BPeM$l HATIOJNHEHHSI
BOJOXPaHUJMHI pacCUMTBIBACTCS Mo o0bemy MABOJKOBBIX BOJ).

B nepBoM ciyuae ONBITHLIE OFKAuKW JJAsI ONpejedeHus Kosdpdu-
nuenTta GHAbTpAIHH BOJOHOCHBIX TOpOJA U HAJWBHL B «CYXHe» NMOpPOJH
cnefyeT TMpOBOJUTL TO CKBaKWHaM, 3aaBaeMbplM Ha TONEpedHHKax
OT TOJIOIBbLL CKJOHA JOJMHHLL, B KOTOpoil cO3JaeTcsd BOJIOXpaHHIIHILLE,
uepes BeCb BoJOpasien Mo JHHHSM HpexrnosaraeMoil (GHALTpanHH
(cM. paspen b) mo pexu (tanbBera) cocefiHeill TOJHMHBIL.

Bo Bropowm cay uae oTkauka (HanuBb) JHOMKHBL OBITH TPOBEAEHDI TIO
CKBa)XHHAaM B JHHUINE JOMHHB, Y TOMOIIBBI CKJAOHOB H Ha CKJIOHAX

88



no nomepeuyHukaM BblGapaouHo {(He ofA3aTeNblO Ha KamJoM [olepeu-
HHKE).

B JiofHHax ¢ TOCTOAHHBIM TIOBEP XHOCTHBIN CTOKOM M lerayboKuM
sajeraHneM YPoBHST IPYHTOBEX BOJ B QTpeJeseliHy BOJOIPOHUIAEMO-
CTH U JPYTHX CHAPOTeoJOTHUECKHX MApaMeTPOB OTI0KeHH, caaramw-
MUX QHUILE JOJAUHB (D0HMY, Teppackl), B npexesax yally BOZOXpaHH-
JHLA TPaKTHUCCKOR HeoGXOoJAUMOCTH I1eT, TOCKOJAbKY BpeMeHWhie 11o-
TepH Ha HACHIIEHHE 3THX TPYHTOB B TAKHX CIYYadX MaJo CKAKYTCA
HA BpPeMeHH 3anoJueHHsd BOAOXPaHUIHINA.

MHpie yenoBAS CKAaABBAIOTCA, €CJIH peKa, NycThb Jaxe ¢ NnacTodi-
1IbIM CTOKOM, TpOTEeKAaeT B [VIHHUCTBIX €1a00NPOHHUIACMBIX OTJI0XKe-
HUSIX, TIOJACTHAAEMBIX TOJMIEH «CYXHX» CHJABHONPOUWIAEMBIX TOPOJ
WJIH TAKUX K€ 1I0POJ, HO ¢ YPOBHEM NOJ3eMHHX BOJ B HMX Ha Oosb-
mofl oT AHA peKH TIJyOHHe («OoABELICHHbIe» pekH). [auHHCTHE mo-
KpPOBHBI® OTJIOMEHHS HA OTAEJNBHAIX YYacTKax [Ha NOJUHB U HA CKJIO-
Hax B mnpefenax HIIT moryr oxasartbesd MaJOMOUIHBIMH WJIH BOBCE
OTCYTCTBOBATB, & «CyXHe» CHJABHOINPOHHUIAEMBle MOPOJH BHIXOJUTb
Ha JHEeBHYIO NI0OBEpXHOCTh. B Takux cayyadx OyayT yiKe 1ie BpeMeHHble
NnoTepH Ha HacblleHHe CPpYHTOB, a NOCTOSTHHBIE MOTEePH BOJIbI H3 BOJO-
XpaHAauIA Ha QUAbTpalH0 B JHO U CKJAoHB B npegenax HIIT. 9t
MoTepH MOTYT OKa3aTbCH CTOMb 3HAUMTEJNBHBIMH, UTO HE ya4cTCs CO3-
Iatb Bogoxpannnuile ¢ HeaGxoaumbimM HIIT. Tlostomy ucenenoBanus
Ha IJIOIAJM YAllH BOJOXPAHWJIHMILA B MOMOOHBIX cayuasX JOJHHBL
ObITb TpOBeAeHbl OcoOeHHo TUIATENBHO H T[JIABHO® LeJeHATPAaBIeHHO
KaK B UACTH pa3BelKH, TaK H B OTHOUIEHHH onpofoBanus TOpoj Ha
tuaeTpanmIo.

OnbiTHble HATHETAHUSl, HAJNUBBL BOJBI B CKBaXHHB, OILITHLIE
larHeTaHusd H HATUBBl BOJBl B CKBAKHHBI MIHPOKO NPHMEHSIOTCS JJIs
H3yuellnsa BOJOHPOHHLAEMOCTH CKaJbHbIX H MOMNYCKANLHBIX BOJOHOC-
HBIX H «CYXHX» TOPOA, CJAalaloiuX YJaCTKH THAPOTEXHHUECKHX CO-
OpYKeHHH.

OnpiTHLIC HATHETAHHS M HAMHMBBl TPOBOAAT, KAK NPABUJIO, B OJH-
IIOUHBIe CKBAXKUHLL. OHAKO NP ONBITHOM HATHETAHHHW, HAJMHBE BOJHI
B TY WIH WHYIO CKBAXKHHY CJAeayeT BcelJid HCOoMb30BaTh A1 Ha0/M10-
IEHUH CKBAXUHBI, KQJOMIB, POJHHKY, PACION0KEHHbe BOJH3H QTHIT-
HOH CKBaKHHBHI.

OnpoboBanue NMOPOJ HA BOAQNOIOIECHHE HATHETANHEM, HATHBAMH
BOJBl pEKOMEHAYETCH MPOBOJAHTE MO BceM OYpSIMMes HA CTBOpE Mo
THIIB CKBaXXKHHAM. DTQ TNO3BOJMAET MOJYUATL B H3BECTHOH Mepe Macco-
BBl MaTepuasn, XapaxkTepH3yIOMHUil OTHOCHTENbHYIO QUAbTPAILHOHHYIO
¢MocalHOCTb 110POJl, U BHJIEJAHTb B HUX 30HBI pasjHyHO# BOJOIPOHH-
naeMoctd. B ualile mpoeXTHpyeMoro BoJOXpaHUIMILA OTILITHBIE HATHe-
TAHUA W HATHUBLI CJeAyeT IPOBCAHTL MO cKBAXKHHAM B KOpeHHble TMo-
POABl JIUIIL HA yUACTKAX BO3MOMKHEIX IOCTOSHHBIX (DHJIbTPAIHOHHBIX
NoTepb U3 BOAOXPAHUAHINA B JUIIb ToTja, Korga Kosdgdunuent Guib-
TpaouH NOPOJA He MOXKET ObIThb OTpefieeH OTKAUKOH (Hampumep, «Cy-
XHX» TIOPOJI B 30HE MexJy orMerkKamd rnpaektupyemoro HIII u ecre-
CTBEHHOrQ YPOBHA MOA3EMHBIX BOJ B CKJAOHAX JIOJTHHEL).
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Harneranus, HaluBbl PeKOMEHJYeTcsl POBOAUTD O 30HAM; MOLIL-
HOCTL 30H B OAHOPOAHHIX MO TPEIHHOBATOCTH LOPOJax He Gosee
5 M. 30Hbl CHABHO TPEMUHOBATHIX MOPOJ MOULHOCTBIO MeHee b M cie-
ayet onpo6oBaTh oTAeNbHO. [las 3T0r0 NpH HEOOXOAWMOCTH MOTYT
OBITH WUCMOAB30BANbl JIBOMHBIE TAMIIOHBI.

Harteranus, HaauBbl MPOBOAST MO METOJY «CBEPXY BHH3» H «CHU3Y
BBepx». Mbl pEKOMEHAYEM NePBbIi METOJ, NPY KOTOPOM HCKJ/I0YATCA
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a &
Ry 2=z [0y g« s

Puc 17 PacueTHble cXeMbl OINBITHBIX HArHeTaHHH # HaJHBOB BOJB B CKBaKHHbHI

! — CyrJHHKH, 2 — TaJleYHUKH, 3 — TJHHB, 4 — H3BECTHSAKH, § — YDOBeHb BOJKl B CKBa-
MHHe (@ — CTaTHUeCKHH, 6 — JHHaMHuwecKMH), § — Tamnon, 7 — HemedT, 8 — obcanHble TpY-
6b1, 9 — cTeHKa CKBaXKHIbl, /0 — onopHbie TPpYOul Tamnouna, I/ — paGoude TpyGbl TaMIoHa,
12 — maHomerp, [ —/I] — mojioxenue TaMIoHa B CKBAXKRHE TIPH onbTax, H, kB — Hanopwl,
AeficTRyoU\HE TIPU OnkITe, h, 30Ha ONPOOOBALHS NMOPOJL NO CKBaXHHe

paoThl MO TAMIOHHPOBAHUIO CKBAXKUH B ONPOOOBAHHLIX WHTEpBAnax
U COXPAHSIOTCS CKBa*KUHB! A/51 HAOMIOJAEeHHH 110 HHM B NEpUHOJ H3H-
CKaHUH 33 YPOBHSIMY [I0J3€MHBIX BOJ ¥ IPU HE0OXOAUMOCTY 451 OBTOP-
HBIX (UALTPAUMOHHLIX HAW APYTHX BHJAOB JONONHUTENLHBIX HCCAE[0-
Banuil. MoOXKHO NOAB30BATLCSI U JBOHHLIM TAMIIOHOM, HPU KOTOPOM
CKBaXKWHA TaKiKe Mo¥KeT ObiThb CoXpaHeHa TOAHOCTLIO, OfHAKO MpH
STOM UCKJIIOYAETCS BO3MOXKHOCTb KOHTPOAA 32 oNbiToM (paboTol HuxK-
Hero TamnoHa). Ilpu oNBITHBIX HATHETAHUSIX M HAAUBAX, TaK e KaK
¥ NIPY ONBITHBIX OTKAYKAX, BAXKHAIM YCAOBHEM IOAYUCHHS JOCTOBEp-
HBIX JAHHLIX $BJSIeTCS IpeBAPHUTENbBHOE COCTABACHUE PACUYCTHBIX
(UIbTpaMOHHEIX cxeM PacueTnrle cxemMb BMecTe ¢ TeM Gaarogaps
HAPASIAHOCTH MOMOTAIOT u30eXAaTh OLIUMO0K, HEpPefKo AONYyCKAeMbIX
H3BICKATeNsiMU B OTIIOWIEHWM UCTOMKOBAHUA TUIPABAUKH OIBITA,
KOIJIa K HarHeTAHHIO OTHOCAT ONBIT, MPH KOTOPOM BoJA HATHeTaeTcsd
B CKBAXUHY, a K HAMUBAM — KOTJA BOJA B CKBAXWHY Ha/jquBaercs,
6e3 ydeTa NUTONOTHUECKOTO pa3pe3a CKBAXKUHDI, NOJMKEHUA YDPOBHA
MOJA3eMHBIX BOL H KOHCTPYKIIHU CKBarKUHBL.

Ha puc 17 npusemex pag GHABTPAUUMOHHBIX DACYETHBIX CXEM,
KOTOpDLIE MOTYT NMPHMEHATHCA NMPU ONpoGOBaHUM HA (QUALTPAIHKIO KO-
PEeHHDIX MOPOJA B TUMHUHBIX Ie0d0lO-AUTOROTHICCKHX YCHOBUAX pey-
HbIX JonuH. [lo cxemMaM BUJHO, IPH KaKUX reoioro-TeXHUUeCKHX yCio-
BUAX 10 TOH WAM WHOH CKBAXKHHe HA IofiMe, Teppace WU CKIAOHE
JOAUHDBI UAET ONBIT [0 HATHETAHWIO WJIH HAMHBY BOJBl HE3ABHCHMO OT
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crocoba ee monauu B ckBaxkuny. Tak, Ha puc. 17, a (pl/IJIpraHHOE-IHai[
pacueTHasi CXeMa OTPaKaeT ONBIT NarHeTaHHs BOJIbI B BOLOHOCHBIH Ha-
nopHbLA ropusonT. [Ipy ycTaHOBKE TaMIIOHA B NOJOKEHHE ! MOWHOCTh
30HBI OTNPOGYeMBIX MOPOJ /1,1 paBHA BhIcOTe OT 32005 CKBaKMHBI JI0
Hu3a GamiMaka o6caublx TpyG 7, MOCaKEHHBIX B IIEMEHTH\I0 BAHHY 6.
[Ipu tamnonax B mogoxenusax IT u III mourtocTs 30H ompody emex
TOPOA My 11 U M,y 11p PABHA BHICOTE OT 320051 CKBaXKHHLI 10 1HM3a TaM-
TOHa COOTBETCTBEHHO.

O6wu# Hamop, NPU KOTOPOM NPOBOAUTCS B AaHIOM ¢aywae OIBIT
0 I1aTHCTaHWIO BOJABI, paBeH

S=H, -h-+P—Ap, (23)

rac H, — BoicoTa ctosifa Boasl B paGouux TpyGax TaMIloHa OT CTa-
THYECKOro (B AAHIOM CIy4ae MbC3OMeTPHUECKOro) YPOBHS
BOJIHI B CKBaMUHe JI0 €& YCTh4,
h — BricoTa cTon0a BOAH B pabouuX TpyHax TaMIIOHA OT yCThs
CKBaXKMHBl 10 IIeHKH MaHOMeTpa;
P — namaenue, co3jlaBaeMoe HarleraTelbHBIM HAcoCOM M OT-
CYUTHBaEMOS [0 MaHOMETpY;
Ap — moTepu Hamopa Ha CONPOTHB/IEHHE ABHIKEHHIO BOJAB B pa-
Gounx TpyGax TaMmmoHa

Ap =1 (24)

d2g’
3leck A — Ko3ahdunmedT MepoXoBaTOCTH BHYTPEHHCH M0BEPXHOCTH
paGounx TpyO TaMIloHa;
[ — pnuna tpyo;
U — CKOPOCTb JIBHKeHHS BOAR B Tpybax;
d — nuamerp TpYy6;
g —— YCKOpellde CUNbl THIKECTH.

BenuuuHy Ap B KakaoMm KOHKDETHOM CIyuae B 3aBHCHMOCTH OT
BEJIMUKMHBL AHaMeTpa pabounx TPyO TaMIoHa, pacxoja BOJ M Hamopa
MOXKHO ONpeNeNuTh OPUEHTHPOBOUHO TO TalbauumaM THAPaBINYCCKOTO
pacyera TPY6 UAH IKCHEPHMEHTANbHBIM MyTeM mepej HaualoM OmslT-
HBIX HarHerTaHuh.

Cxema Ha puc. 17, 6 Takme OTparkaeT ONLIT HATHETAHUS BOJk!
B CKBaXWHy, XOTA 3flech B OTJAM4YMEe OT CXeMbl Ha puc. 17, @ Her Hu
TaMIOHa, HY HAcoca, CO3JAKIIETO JONOJHUTeTbHOE JaBJeHHe, HH
MaHOMeTpa, GMKCUPYIOMIEro 5T0 fAaBlIeHHe; BoAa B CKBaXKHHY N0ja-
eTcs HaJAUBOM H3 I[T0JIEBOTO BOLOTPOBoJA WJIH H3 eMxoctd. Hanop,
TI0A KOTOPHM Bespercsi B Aanuoif cxeme HarHeTaHHC, paBeH JUIIb Bbl-
cote ¢10i6a BOJAB OT CTaTHYECKOTO (MTbe30METPHUECKOTo) YPOBHS J0
JMHHAMHYECKOTO (f0 YpPOBHS, NOAAEPIKUBAEMOr0 HATHBOM BOAB TO-
CTOAHHBIM H2 HEKOTOPOH BHICOTE HaJl CTATHYECKHM TOPH3OHTOM)

S=H,. (25)
MouHocTs 30HBL HCCHEAYEMBIX OPOJ 3JeCh Ta Ke, UTO H B CaIy-
yae h, 1 Ha puc. 17, a.
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Takoil e 0o (opMe «HAJIHB» OTpaXKaeT ONBIT llarHETaHHUA BOALI
Ha puc. 17, 8, Korga uccnefyeMbli HaNOPHBIA BOAOHOCHLIH TOPH3OHT
3a7€raeT HENOCPEACTBEHHO NOJA BOAOYNOPOM.

Ha puc. 17, 2 n0ka3aHa cxeMa HarHeTaHHs BOJB B Oe3HANOPHBH
BOJIOHOCHBIH TOPH30HT. 3Jech OOUIHA HANOP H MOIHOCTL 30HLI HCCAE-
JAyeMBIX TIOPOJ ONMpele/IIOTCs TaK XKe, Kak W Ha puc. 17, a.

Pacyernast ¢usbTpannonyas cxeMa Ha puc. 17, d oTpaKaeT ombiT
KJ1acCHueCKOTO HaMuBa BOAL B Ge3HanmopHEH BOJOHOCHBIH TOPUBOHT,
a Takol Ke «Hanup» Ha pHc. 17, ¢ ¢ NoAAepKaHHeM JUHAMHYCCKOIO
YPOBHS BOJKl B CKBayKHHe BLlllle KPOBAH Ge3HAMOPHOIO BOJAOHOCHOLO
IIfacTa B BOAOHENPOHMIAEMOM I[acTe — OIBIT HarHeTaHHs BOJHI
B Oe3HanOpHEI BOJOHOCHBIA miact. JledcTByoWHH Halop 37cch

S=h—hy. {26)

Ha puc. 17, a, 3, u nokazauel pacyeTHble CXeMbl (GUABTPANHU TPHU
onpofoBaHHu «cyxux» mopoh. Cxema Ha puc. 17, or — HarHeTaHHe
B «CYyXHe» KOPEHHBI® NOpPoAbl. MOIHOCTb 30HB ONPOGYCMBIX HOPOJ
3/lech IPHHUMARTCS TaK e, KaK ¥ Ha pHc. 17, @; AelcTBYIOWUNA HaTOp:

S=H-l-hlP—Ap, 27y

rie H —cron6 Bofnl B cKBakHHe H Tpy0ax TaMnoHa ot 3afost 1o
yCThsA, a OcTanbHble 0603HAuUeHUs Te e, yTo U B (opmyne (23).

Cxema Ha puc. 17, 3 oTpakaer HajuB B «CyXue» TOPOABI, a Ha
puc. 17, « — HarHeranue.

BogonponuaeMocTs MOpPOJ 1O Pe3yAbTATAM HACHCTAHHA B HUX
BOJBI XapakTepPH3YeTcs YJAeAbHHIM BOAOTIOINIONIEHNEM — PacXoJoM
BOJBI B JIUTPAX B MUHYTY Ha 1 M ompobGyeMoll 30HL Nopoj NMo rayOuHe
CKBayXHHBI PY Hanope, paBHom | M (a He pacxojgom Ha 1| M omnpobo-
BAHHOH 30HbI, OTHeCEHHOH K 1 M Hamopa, 4t0 BepHO JHUIIb NPH JHHEH-
HOH 3aBHCHMOCTH CKOPOCTH (PUJAbTPAUHH OT HAMOPHOLO rpajueHTa).
B cBsi3u ¢ 3TUM AJis OTpefesiens ) JeIbHOTO BOJAONOTJIOUIEHHS OMbIT
HarHeTaHHs BOABI B ONPoGYeMyI0 30HY NOPOA AOMKeH GbiTh IPOBEJeH
HE MeHee ueM IIPU TPeX pa3NUuuHbIX CTYIeHAX AaBaenus (namopa) [141].
I'loceanee no3BodsieT MyTeM NOCTPOEHHS PpaduKa 3aBHCHMOCTH IpH-
BeJleHHOTO pacxoja OT Hafopa

Qy=1(S) (28)
H BCIIOMOTaTeqbHBIX rpadukoB
S, = f(Qy), (29)
Ig Q,=f(lg S), (30)
Q=7(lg9) (31)

BHIABHTL MaTeMaTHuecKH¥ BHJ ToH saBucumoctd (puc. 18).
B dopmynax (28)—(31)
Q=% (32)
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rae Q — pacxoA BoJbl NPU HATHETAHHU B OnNpo8yeMylo 30HY nOpoA,

n/MuH;

h,, — MOLIHOCTb ONMPOBYEMOH 30HLI, M;

S — nanop, noj KOTOPLIM HarmeTaeTcsl BoAa B onpobyemyio
30HY, M.

Ha rpadpuke Q, = [ (S) (puc. 18, @) MOryT mOAYUHTHCS KPUBhHIE
Tpex BUJOB.

1. KpuBas, ofpaimeHHast BHIIYKAOCTBIO K OCH HanopoB U cBUfe-
TenbCTBYIOIASA O AePEKTHOCTH MPOBEACHHOTO ONHTa., B 3ToM ciyuvae
OTHIT HEOOXOAMMO [OBTOPUTD.

a ¢ i 2
0[7 50 = 5/00 ]‘g UD 00
N
2 A1 % -
a lgg q
5 Gy N igs

Puc. 18 T'padukn Ana ONpelesNeHHs yAe/bHOrQ TOIJIOUIEHHsT BOJbL

2. TlpsaMasa AvHHS, XapaKTepusyomas NpsaMyio 3aBUCHMOCTb MpH-
BEJICHHOI0 pacxolia oT Hanopa. B sTom cayyae yaenblioe BOAONOIO-
IEeHHe MOXKeT OHTb ONPEJeNIEHO MO pe3ynbTaTaM ONbITA Ha JIOGOH
CTYNeHH AAs AGBX NPOMEXKYTOUHHIX 3HaueHu# Qp H S mo dopmysae

ng—;’l‘. (33)

3. KpuBas, ofpaiieHnas BHIIYKAOCTBIO K OCH NPHUBEIEHHOIO pac-
X042 W CBUAETCABLCTBYIOMAS O TOM, UTO 3aBHCHMOCTb MeXAy @, n S
MOKeT GHTL HAM NapaboqnyeckoR uaH creneHHo#. Jast BuisBieHHS
XapaKTepa 3TOH 3aBHCHMOCTH HeOOXOAUMO TOCTPOUTH YHOMSHYTLIE
BBIle BCMoMOTraTedblble rpaduku. Ecau Ha rpaduxe S, = f(Q,)
(puc. 18, 6) nonyuutcss cTporo npsimast auuus, 10 Qy = f (S) umeer
mapaboauyecKyo 3aBUcUMOCTh. Torga yaedbHOE BOJOIOIJONIEHHE
MOXKET GBHITb OmpejeneHo Mo Popmynae

Vaif 4b—a
rJe @ — 3HayeHWe OPAUHATH TOYKY MepeceyeHust NPAMO# ¢ ocbio S
Ha rpapuke S, = [ (Qo), a

Sy—a
b= 2 "2 35
— (35)

rae So 1 Qo — KOOpAHHATH A1000H TOYKY Ha MPAMOH TOrO XKe Tpa-
dbuKa,

Ecau crporas npsmast nmonyuena na rpapuke lg @y = [ (lg S),
TO 3aBUCUMOCTb Mexay Q u S cremennas (puc. 18, 6). Batomcayuaelgq
onpezensiercst rpadguyecKH 1o 3HAYCHUIO OPAUMHATH TOUKH MePeceueHust
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npamoi ¢ ocelo lg Q, na rpapuke 1g Q, = [ (Ig S). I'o 1g ¢ onpese-
JAsieTcs 3HaueHHe 4.

KonTtponb npuMEHHMOCTH 3TOTO cHOCOBAa OUpejeneHHs CaAepyer
BECTH MO YCJIOBHIO

lg &'
lgQ;—1lgg

rie 1gS” u lg Q' — KoopauHaTH MIOGHIX TOYeK Ia NPAMOI.

Hakowen, eciu na rpaduxe Q, = [ (g S) — npsamasn (puc. 18, 2),
TO 3aBUCHMOCTh Mexay Q H S — aorapudmuueckas. B stom ciyuae
3HayeHHe YAENbIIOr0 BOJONOIJIONEHHA ONpefenseTcs OpAuiaTol
TO4KY IepecedeHuss NpsIMoH ¢ ocklo Q.

[To pesynbratam ONBITHBHIX HArHETanuii, NPOBEAEHHLIX Mpu Tpex
PasNuyYHBIX CTYMEHNX Uanopa, MOMKHO Hapsay ¢ BeJHUUHON Y/eNb-
HOTO BOJOTIOIVIOLWLEHUS OnpefesisiTh Ko3GUUUeHT GUIbTpaluu mno

dopmyie

1< <2, (36)

0,664
k=0,525¢lg —r—’-”— , (37)
0
rjge ¢ — yAeabHOe BOJONOIVIOIIEHHUE;
m — MOIHOCTb onpoboBaniiofl 30mbI;
Fg — PALHUYC CKBaXKHHBL,
[To pesynbTaTam OnbITHBIX HaAuBOB (cM. puc. 17, d) koadpdumuent
(GUABTPALUY MOMKHO ONpeAeNaTh 1m0 GopMyiaM:
IIPU COBEPLUECHHOH CKBaKHHE

k_0732ng—]‘)_£‘,“_

e (38)

npu onpoGoBaHHM BepXHeH YacTH miacta (HecoBeplleHHas CKBa-
JKUHA)

0,732Q
k= 39
T (39)
o | Fen 1 0,66/,
g e e

B dopmynax (38), (39): Q — pacxoa Boap! npu Hanuse; R — paguyc
BIUSTHUS HaIUBa WKW YABOGHHOE paccTOsTHUe A0 PeKU INpH ee BIus-
HHY Ha HaIuB B CKBAXUNY Y PeKH; ry — paguyc ckpaxuHnbl. Ocranb-
Hble 0003HaueHHs MoOKas3aHbl Ha pHe. 17, 0.

KosddunuenT puabTpanuy «cyxux» NOpOL N0 pe3yabTaTaM HaJlHBa
onpegendercs no gopmyne B. M. Hacbepra

k30@3Q@ (40)

rge h — BblcoTa cToqba BOABl B CKBaMKUHe;
o — PaJHyC CKBAXKWHH (B CKANbHBEIX, NONYCKAIBHBIX YCTOHYH-
BHIX NOpOJAax) Wid QuibTpa.
®opmyna (40) npumeHuMa NpH YCAOBHAX: paccTosHue oT 3aos
CKBa)KWHBI 0 MOAOUIBLI UCIBITHIBAEMOrO T11aCTa (A0 BOAOYNOPA) WK
JO CTATUYECKOTO YPOBHA FPYHTOBBIX BOJ JOJJKHO OBITh He MeHee Bbi-
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COTHI cTOJIOA BOJIbI B CKBaxKWHE /i NPU OMNBITE;, (PHAbTPAIMS AOJKHA
6biTh cBOOOAHOIT (6e3 mopnopa) — A < A, (cM. puc. 17, 3); OTHOIIe-

l;
Hue —rl JIOJIKHO OBITh B npefieqiax or 50 go 200; uccaenyemsie Nopost

B (UIBTPAIMOHHOM OTHOIIEHHH OJHOPOAHBL.

OnbiTHbIE HAJAHBBE BOJbI B WYPdbl IPUMEHSIOTCS /st ONpefeNeHusT
BOJONPOHUIAEMOCTH NOPOX 30HH aspaiuu. C 3ToH neablo B nojjaexa-
IMUX MCC/IEI0OBAHUIO TPYHTAX MPOXOAST Wypd po raAyGUHH, HAa KOTO-
poH HaMedeHo MpPOBECTH ONKLIT, B aHe wypda ycTpauBaloT 3yMnd,
dopma ¥ o0opyAOBaHUE KOTOPOTO NPUHUMAIOTCS B 34aBUCHMOCTH OT
MeTOAUKH 06paGOTKd ONBITHBHIX JAHHBIX M PACUETHBIX 3aBUCHMOCTER
no onpefgefeHHo KoshduuuerTa GuIbTPALUU.

B nmpaxkTuke WHKEHEpPHO-TCOJOTHYECKUX W3HCKaHUl Haubonee
HIUPOKOE ITpuMeHenue a5 OnpeAeeHus k NIpH yCTaHOBUBIIEHACS (QHIIb-
Tpauuu nonyuuau Meroaw A. K. DBoanmpesa, H. C. HecrepoBa u
H. K. I'upuHckoro.

ITo metony A. K. BoaaeipeBa 3ymnd Ha AHe Wypda UMeer mpsamo-
yroanrHy 1o dopmy. KoabdbunueHT dunbvTpanuu onpegenderca no ¢bop-
Mysie

k= _FQT ) (41)
rac Q — ycTaHoBUBUIMICA pacXof BOAbl Ha HHPUIBTPALHKIO B JHO
aymiga,;
F — nnomans 3ymnda;
[ — rpajueHT Hamopa, MojA KOTOPHM WAET WH(UIbTpanus, pas-
HBII ~1, NOCKOMBKY BBHICOTA CJIOA BOABI B 3yMIde NpH
omnbiTe LOAJZEpKHUBaeTcs paBHOH 3—5 cu.

ITo meropy H. C. Hecreposa syMng Kpyrao# ¢popumer. B aro symnda
KOHIEHTPUYECKY BIABJAWBAIOTCS JIBA NMWJUHApA Ha rayOuny 5—6 cw,
3a30p MeXKJ1y CTeHKaMy 3yMmnda H BHEIUHHM IHJIHHIPOM TaMIOHHU-
pvercs rauHoi. Bofa npu omwITe nojaercd BO BHYTPEHHUH HWJIHHAD
¥ B 3a30p Mexny uuaungpamu. Ciofl BoAE Haj JHOM 3yMnda 3—5 cm.
Taxum obpasoM, meron H. C. Hecreposa omiuugaercs or Mertopa
A. K. DoagsipeBa quipb Gosee TouHol GuKcauued miomaid WHOUAb-
tpaiuu. Kosdpduuuent duabrpauud npu 3ToM MoxeT OHTbh MNOACYH-
Tan 1o gopmynae (41).

o metony H. K. T'upunckoro syMid Kpyrisi; B €ero gHo Ha Iy-
OUHY JI0 2 cM BIaBAHBAeTCH METANIHYECKUH IUWJIHHIP-KOALIO BHICOTOH
15—20 cM, auamerpom 35—50 cM. OOpasyonyics MeXay cTeHKaMmu
3ymrda d TUIHHAPA 3a30p 3aJe/HBaeTcd MATOH IVIMHOH 1ac THYHO-TYTO-
nnactuudod KoucucteHuuy. CaoH BOAR B UUIMHAPE NOLAEDKUBAETCH
TaKKe MOCTOSIHHBIM ¥ TOH »Ke BBICOTH, yTo 4 B onmite no A. K. Boa-
abipeBy. Kospduuuent ¢uapTpalvid NOACYHTHBaeTcss no ¢dopMyae

k= ME)___ , (42)
(5AH T 1,1d) T

rre Q@ — 1o xe, uto B Popmynae (41);
d — BHYTpeHHHH AuHaMeTp LUWJIHHIPA;
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2 — 1yOHHA 3aJaBlMHBaHis IHJAHIAPA B AHO 3ymnda;

H — peficreylouuit nanop, H = hy -+ h,4. 3necs h, — BhiCOTa
CJ0A BOIB B LMJIHHAPE, f, , — KalWIIAPHBIA Hanop -—
KalWIIApHOEe HaTskelne, JAEHCTByIONlee B HanpaBleHHY
HH(PUABTPALHH;

F — miomaaps WHQHIBTpAllHH,

Benuuynna kanmunanspHOro HatsKkeHHda f, , cocrasiaser oT 40 o

60%, B cpeanem 50% OT MaKCHMaJbHON BHICOTHl KAMUWJLISIPHOTO MOJ-
HATHS H npUOGMUIKEHHO MOXKeT npuHuMatbes [29]:

Mopoast I

Cyrnuugn Taxedsle . . . . . . . . . .. .. .... 100
» JTKHE ., . . . . .. ..o .. 0,80
Cynmecn Taxenwte . , . . ., , ..., . ........ 0860
» JIETKHE . . . . . . . .. . ... 040
Tlecky MeJKO3epHHCTBIE NJIHHHCTRIE , . . ., . . , . . . . 0,30
»  MeJKO3epHHCTHE , , . . . . . . . .. ..... 020
[Mecku cpefuesepuueTble . . ., . . . . . . ... ... 010
»  KpymHo3epHmCTHE , . . . ., . . ... ..... 005

W3 meronoB onpepenenus Ko3QPUUHEHTOB QUABTpAIHH, OCHOBAH-
HBIX HA TEOPHH HEYCTAHOBHBLIErOCS pexuMa (PHILTPALMH, HW3BECTHBI
meronsl H. H. Bepuruna {401 u H. H. Buunemana [291]. TTo merony
H. H. Dungemana onbit Bellerca Tak xe,
kax 1 mo H. C. HecrepoBy, a xo0sddu- NT ]
IMEHT (QUABTPANMM 10 pesylbTaTam Onbita 49N

N
I\

omnpegensiercs: no GopMmyne 77
BV T 1]
k= (43) s e
rae P = f(%) i MOXKeT OBITE OIpejesieHo 43 i i \\ {
1o rlpa(bHKy Ha puc. 19; Ol | ™
19; i

x
V — ofbem BOmel, npocoumsmieiica U3 Cp 24 2§ 777 t/t,
BHYTPEHHEr0 KONMbLA 32 BpeMs

OIHITA; Puc. 19. TIpapur f =
F — nyiomage MHOHABTPANHHM, OFPaHH- :f<L> K Gopy.re (43)
YeHHasl BHYTPEHHHUM KOJBIIOM; Iy

{ — Bpems (IIPORONKHUTEIBHOCTD) OIbITA;
}, — BpeMa OT Hauaja OMNHTa, 3a KOTopoe IHpocoyusock 0,5V
BOJIBL.

Metoxpt onpefenenus WHQUAbTpauuu BOAB B WIypdH ¢ 1eabIO
pacueta KosduIHeHTa GHABTPAUUH TPYHTOB 301l aspailid TpHME-
HSIOTCA TPYU OAHOPOAHBIX pYHTaX, MOMIHOCTD ¢10d (IacTa) KOTOpHIX
oT ana symnda mypda A0 YpOBHA FPYHTOBBIX BOA HJIH A0 BOAOYTOpa
JAU60 0 NMOBEPXHOCTH MOACTHIAIOMIETO 3TH I'PYHTH Cji0st nopox Gosee
BHICOKOH BOJOTPOHHIIAeMOCTH GOnbIe FyyOHHL TPOMauHBAHUA HCCIE-
RyeMoro cjiost [; 3a Bpems OmbiTa, B MpOTHBHOM Cjlyyac TpH 3ajieraHud
BOJAOYTIOpa Ha IyCHHe MeHblle /; 3HaueHue Kos(ppurpenTa GunbTpa-
MM MOXKET OKa3aThCsl 3AHUIKEHHHIM, NOCKOJLKY 3HaueHHe IpajiieHTa
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MokeT GbITb MeHbllie eJHHHIlL; NPU [yOuHe 3ajeraHusa cjaod Mopoj
foJiee BBICOKOH BOJOTPOHHI@eMOCTH Ha ray0uHe MeHpLIe [, rpafueHT
MoxKeT OblTh GOJlee eQUHUIIL], YTO NMpUBeAeT K 3aBLIIIEHHIO KO3ddu-
IHeHTa QuIbTpPAllMY W, HaKoHel, Mpu 11y6UHE YPOBHS IpyHTOBLIX
BOA MeHbllle [, onpeenuTs Kos(pdunuerT GuibTPAIUH M0 pe3yabTaTaM
onuiTa HeBoaMoxHo [29]

Onuithl BeayTes, KAK OTMeUeHO BHINE, A0 YCTAHOBHBIUETOCHA pac-
xoja Boabl B KauecTBe yCTAHOBMBLUEIOCHA NPUHHMAETCs pacXof,

RSP
S 7 17 S
o [ / | 9
L |
Al ./ 2
| 1 — g
///
Y
/4
/!
v

Puc 20 Daxwu niis TpOBeleHHs ONLITHHIX HAJHBOB B YPGB ¢ aBTOMAaTHYECKHM NOZ-
IepIKAHHEM TIOCTOAHHOH BBICOTH ¢10% BOAH B 3yMnde

1 —"crenka symnda, 2 — MATas TJMHa, 3 — MeTaJUIMYECKOC KOJbLo, 4 — puo symnda,
5 — cJioll Menkoro rpaeusi, 6 — pHo wypda, 7 — cToJ, 8 — GaKH, 9 — MepHasa CTEKJsHHaA
Tpy6Ka, 10 — ropsosAHa 6aka, I — pe3uHOBaA NpobKa, 12 — rpys, 13 — puuar, /4 — map
HHp, /5 — onopusiif wWTHIpb, /6 — BosaywHasi TpyGka, 17 — BoAa B Gake, I& — ciaHMBHas
Tpy6ra, 19 — peswnoBas Tpy6ra {uutamr), 20 — Boga B 3yMnde

3HaueHHe KOTOPOro 10 HeThlpeM-NATH 3aMepaM B TeueHue 2 u OTKJIO-
HeTCS OT cpegHell BEAMUYMHBI PacXojla 3a 3TO XKe BpeMst He Gosee
yeMm Ha 10% [29].

ITpn npoBeseHHU ONMUCAHHBIX ONMBITOB BaXHO COBMIOAENHE ClleLYo-
U X YCA0BUHE' coXpaHeHWe HEHAPYLIEHHOTO €CTeCTBEHHOIO COCTOSHHUS
TPYHTOB B npejenax miomagy MHQUIbTpamuy; UCKIoYeH’e pasMbiBa
IPYHTOB Ha MAOMAAM WHQHALTPAUMH HaJHBOM BOJABl, AJS YEro 5Ta
WIomals NOKPLIBAeTCs CIoeM B 2—3 CM MeJIKOTO rpaBusl, a HaJuB
BOJBI JI0 NMOCTOSTHHOH BBICOTHI (He Gosee 5 cM), npu KOTOPOH J0JKEeH
NPOXOJIUTh OIBIT, OCYINECTBASATh MOCTENEeHHO, UTO BaXHO W B OTHO-
IIEHUU TOCTEMEHHOTO BHITECHEHUA BO3AyXa U3 TPYHTA NOBEp XHOCTHOH
30HEI MJOWAJXH HMHQUIbTPALUU, CTPOToe NOALep:KAHHE MOCTOSHHOMH
BBICOTHl CJIOsT BOAL HA TJIOMAAM HMHQUABTpAIMM, 4TO [OCTHraeTcd
¢ TOMOMIBI0 cocya0B Mapuotra unu 6akoB, noKasaHHHIX Ha puc. 20;

98



HCIOIBb30BAHKE TOJTBKO UHCTON BOABI BO M30€KaHHE 3aUTeHUs 110Bep X-
HOCTH WH(PUALTPAILHU,

Merox A. K. BoagwipeBa peKoMeHAyeTC A OnpeleleHHs Koad-
¢uneHTa QUAbTPAEY KPYyTHOOOMOMOYHEIX HOPOJ C Ma/loj BeTUYH HOM
KalWIASIPHOTO MOAHSATHS —— YHCTEIX MEJNKO-, cpeiHe- H KPYIHO3ep-
HUCTBIX [1€CKOB, TpaBHMHHO-TaJeYHHKOBHIX, MEOHHCTHIX 06pa30oBaHUM
M CKalbHBIX TPEIMHOBATHIX NMOpoA (6€3 3amOMHUTENTS TPeIlUH); Me-
roant H. C. HecrepoBa u H. H. Bunjgemana — a1 cBs3HBIX mopoa —
TSKETBIX cyneced, CYyTMTUHKOB, JECCOB U TOHKO3EPHUCTHX IMTUHUCTHIX
neckoB; metog H. K. ['upuHckoro — Aag nopoj, B W3BECTHOH Mepe
MPOMEAKYTOYHBIX MEXAY PBHIXJABIMH H CBSI3HBIMH, — MEJIKO- 4 TOHKO-
3epHHCTHIX NECKOB, cynecell, JMErKUX CyIHHKOB.

6. THUIPOTEQJNOTHYECKHE PACYETHI
P UH)KEHEPHO-TCEQJIOTHYECKHUX HCCGJIEJOBAHHSAX
A NPGEKTHUPOBAHHUA BOIOXPAHHJIHIL
H BOJOXPAHHJIMINHBIX MJOTHH

B 3agauy ruaporeosoruyecKux pacyeTtoB AJs NPpOEKTHPOBAHHS BO-
JOXPaHHIULIHBIX MAOTHH ¥ CO37aBaeMbIX UMW BOJOXPAHUAUIL BXOAUT
OnpejeTeHie: TOCTOSHHBX W BPEMeHHBIX MOTepb BOJB W3 BOJOXpa-
HWIYIA, QUABTPAILMOHHOTO pacXojia U3 BOJAOXPaHWIHIA B OCHOBaHUeE
IJIOTHHH ¥ B 06X0J ee NpUMBIKAHHH K GeperoBbiM CK/AOHAM JOJUIH,
JaBaeHusl GUALTPAUMOHHOTO NOTOKa Ha ¢uirother, Oeperosble yCTOH
¥ IPYHTH B HHIKHeM Obede NIOTHHBL, T'PajUeHTOB U CKopocTell (puilb-
Tpalmuy NMOTOKa A5 OLEHKH YCTOHYMBOCTH TPYHTOB B HUIKHEM Obede
IPOTUB BHIMopa, cypdo3ud H BHIHOCA TPYHTOB -— 3aNOJHUTENT Tpe-
IIMH B CKaJAbHHX NOpOAaX OCHOBAHWM, a TaKkKe NpAnopa IpyHTOBBIX
BOJ Ha NMpPWJIEraluux K BOJOXPAHWIHILY HNIOIAAAX.

MocTosauubie MOTEePH

[Tox nmocTORHHBIMYU (PUJABTPANMOHHBIMY [OTEP AMH BOJABI U3 BOJO-
XpaHW/JIHUIA TOHMMAETCsl YMeHbLIeHWe TNOJ3eMHOTO MUTAHUS peKH
(KomuuecTBa TPYHTOBLIX BOJ, MOCTYNAIOIMX B peKy) ¥ yBeJquyeHue
(UABTpaNUU U3 peku (B BepxHeM Obede) B cocelHHe AOAHHH nOcae
cozganust Bogoxpanuauiia ([l41]. Tloctrosunbe ¢uabTpannonHbe
[IOTEPH MOTYT COCTOSITB!

a) TOABKO M3 YyMeHbLIEHUA TPYHTOBOTO MUTAaHU#A, KOrja mnocuae
CO3JaHUfl BOMOXPAHHAMLIA MNOCTYIJeHHe TPYHTOBHIX BOJA B peKy
(B BORZOXpaHUJMINE) NPOUCXOAUT NPH MEHBIIMX IpaJHEHTAX;

6) TOMBKO H3 Pa3HOCTH MEXKAY pacXoJOM BOJbl W3 PeKH, HMeB-
MMM MeCTO JI0 CO3JlaHHS BOAOXPAHUIHILA (B €CTECTBEHHEIX YCIOBHAX),
M YBETMYMBIIMMCS PacXOAOM M3 Hee (BOAOXPAHWIMIE) MOCTe CO3Ja-
HUS BOZOXPaHUWIHUIIA;

B) M3 CYMMBbI TPYHTOBOTO MUTAHUS PeKH, UMEBIIErocs A0 CoO3]a-
HHS BOJOXPAHUIHILA ¥ TPEKPATUBLIErOCS C €ro CO3JaHHEM, H BO3-
HUKIIEI0 pPacxXoja BOAH U3 BOAOXPAaHUAHUIIA.
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Tot uan uHON Ccaydau NOCTOSIHHLIX (UABTPANlHOHHBIX NIOTEPH MO-
JKET HMEThb MCCTO B 3daBHCHMOCTH OT COOTHOIIEHHs! YPOBHEH BOJBI
(mo cozjanud BOJOXPAHHAHINA) B PEKe, Ha KOTOpOI co3iaeTcsl BOJO-
XpaHHIHILE, W B cocepncit peke (Mau ypoBHEM TanbBera nwo0oft co-
ceflHefl AonMHBI, oBpara, 6ankH), BRICOTHOIO NOA0OXKeHHd BoJAOpaszaena
MOJI3EMHBIX BOJ MEKIY STUMH PEKaMH [0 cO3JaHHs BOJOXPaHWIHINLA
1 or Beicorst HIIT.

Bo Bcex nepeuHcieHHBIX c/lydadxX NOCTOSHHBIE (HALTpAaLHOHHEE
noTepH, KOTOPHEE B 3aBMCHMOCTH OT HX pasMepa MOIYT COCTABHUTb CY-
IECTBEHHYIO YacTh BOjgHOro OaflaHca BOJOXPAHMJHMILA H M0ITOMY
JOJIKHBL YUMTBIBATLCS, ONpPeAeNAoTCsS 0 OXHHM H TeM xe (opMmyaam
[1411]:

s GesHanopHBIX  BOJ

kH [y h N L
g==5 (L= i); (44)
Al HanopHbIX BOJ
"kH
g=—7=, (45)

rae g --dnasTpanuolible NOTEPH Ha €JAMHHLY AMMHBI Oepera Bojo-

XpaHHIUIIE;

k — xosdumuedt GUABTPALMH TIOPOJA, CAAralolMX CKAOHBI JO-
JdUHBI ¥ BOJOpasieabHBIE MAaCCHBBHI,

H — npesoinenne HIIT pofoxpaHuauma Hag ropusoHTOM BOAH!
B PEKe 10 CO3/aHus TOANOPa;

§ — BHIcOTA GEITOBOr'O rOpH30HTA BOAH B peKe HaJ BOJOYNOPOM,

h — Bricora HIIT nag Bosoynopow,

L — paccrosiiue or ypesa Bogbl B BOJOXPAHHIMILE 1O COcepHel
NOMMHBI, NpHHAJAAEKAUWEH K APYroMy peusomy OGacceiiHy
HAH Briajamomiell B HIKHUE Obed BONOXpaHHAMILA,

{ — YKAOH BOJOYNOpa MEXKAY BONOXDAHHIUIUEM H COCefHEH
JNOMMHON (3HAK «MAKCY» — KOTAA YKJAOH OT BOJOXpaHHanlla
K cocejdel JjoanHe, 3HAK <MHHyC» — KOTa VKJIOH OT
coceniell JoauHBl K BOJOXPAaHHJHILY),

/M — MOILHOCTb BOJOHOCHOI'O IACTa.

OuapTpanyuoddas HeoZHOpOAHOCT nopod Ha myrd L (korza
CKJIOHBI JIOTMHBI CJAOKEHL! MEHEe BOAOTUPOHHIAeMBIMH NOpOAaMH 10
CPaBHEHHIO C MpONUIAEMOCThI0 KOpEHHBIX 1opoj BOJOPa3AeNIbHOro
MaccHBa, UTO N04YTH Beerjpa HAOMIONaeTCs B NPHUPOAHBIX YCJAOBUAX)
MOzKeT OBITh, yYTE€Ha B pacueTax NyTeM HaXOXKAeHH BUPTYaAbHOIO 3Ha-
uedns L no dopmyne [141]

Tk,

L=l - by (46)

rae I -— pauHa nyTH GuAbTpALHH Yepe3 Nopojbl MeXAYPeuHoro Mac-
cuBa ¢ by > kyj
Iy — To ke, uepes mopoxbl, CArdlONKe CKIOHB! JONHHBI, B KOTO-
POl TPOEKTHpYeTcs BOAOXDAHWIHINE, C Ry > ;.
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IMocrosHHble PUALTPALMOHHbIE TIOTEPH K3 BOAOXPAHH/HILA MOIYT
BO3HUKHYTh H B cAyuyae, KOTAA JOJAHHA CI0XKEHA C NOBEPXHOCTH cJla-
GOHpOHI/IU,HEMI)IMI/I HOKpOBHI)IMI/I OTAOKCHHAMHU, NOACTHIAEMBIMA CHJIbL-
HO-BOJONPOHHUAEMbIMH Ge3BOIAHEIMH MOPORAMH WM COREPIKALLMMH
BOJOHOCHEI TOPH3OHT Ha GonbIIOH OT YPOBHH peku raybuue. Irot
BUX TOCTOAHIBIX NOTEPh MOMKET OKa3aThCHA B OTAGALHBIX CAy4asiX Ka-
TacTpoPHUECKUM A BOROXPAHHJHULA, TaK KakK QUALTPAUUA MOKET
OXBATBIBATL 3HAUHUTENLHYIO INIOMIaAb U HATH BEPTHKAALHO Npu GOMb-
IIUX rpajueHtax. PacueT 3T0ro poia NOCTOAHHHIX NOTEPHL MOMKHO MPO-
BOMHTL Mo dopMynam, npuBefenHeM B 1. VI, a takxke B paGorax
[71, 141, 145].

BpemeHHble norepu

INox BpeMEHHLIMH TTOTEPHMH BOAB! H3 BOJOXPAHMIHILA TTOHHMAKTCS
TMOTePH Ha HacHIIEHHE MOPOX, 3aleralolluX MOJ BoXOXPAHWIHIIEM H
ciaralomux ero Gepera. HacolllleHHe OJHOPOZHEIX TPYHTOB MOK KHOM
BOJOXpaHHAUIA Jazke Npu cAaboH uX BOLONPOHUIAEMOCTH TPOUCXO-
RUT JOCTATOUHO OBICTPO — OT HECKOMBbKHX YacoB KO HECKOJALKHX Cy-
ToK. [IpofoaxiTebHOCTE 3TOTO BpeMeHH MOXKeT GBITh OnpeefeHa o
¢opmyae [141]

h ,I\. H l
{4 [l — 23+ b lg 2t T, (47)
rae W — HEJOCTATOK HacChlEHHs TPYHTOB 30HBEI aspanud,
A —
W= —_A’Yi — WeVexs (48)

3%ecb A — MIOTHOCTL PPYHTOB 30HHI A9paNUY;
Yo« — O0ObeMHasi Macca HX CKeJeTa,
W, — CCTECTBEHHAs BECOBas BJAXKHOCTh I'PYHTOB 30HEI a3pa-
IHA B JOAAX €IHMIUILE
k — KoapduyueHT GuAbTPANUL TPYHTOB 30HLI aIpaniy,
ly — MOWIHOCThL CJI0S PYHTOB 30HBI a3pAanHH; o
hy, —rny6uHa BoAnl B BOJOXPaHUIHIUE;
fy — KalWIAApHOE HATAxKeHHe, AeHcTByIoOllee B HAlpaBIEHHH
AHDAABTP AU
O6ue motepu (o6bem) BOJLI Ha HaCHIeHHE I'PYHTOB JM0XKa BOJO-
XpaHWIHIla 32 Bpemd [ Ha eRHHANY JIHHB BOKOXPAHUIHMINA DABHEI

Vi — ulB, (49)

rie B — mupuHa BoZOXpaHHWIMINA O 3epPKaly BOJNBI B HEM.

BpeMeHHble TIOTEPH B Cyuyae MIHOBEHHOrO HAIlOJNHEHHs BOJAOXpa-
HAMANA B YCAOBUAAX I'PYHTOBBEIX BOJ C BeChbMa CJ1a0LIM HAaKIOHOM 3ep-
Kana (MpHHAMAeTcs TFOPUSOHTAAbLHEIM), NPH OXHOPOXHOM ILIAcTe H
ropH30HTalbHOM BOZOYTIOpE ONpeensloTes Mo GopMynaM, TpUaBeieH-
HbIM, HanpuMep, B paGore [145].
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Cpennuil pacxoj Ha HaceluenHe GeperoB B MepHOJ BpeMeHH ¢
(B oauH Geper Ha eJUHHLY ero JJIHHE) OMpeleadeTcs NO GopMyJe

[141]
P VL (50)

rae p — xo3hdHIHEeHT, 3aBHCAUNIMH OT OTHOIIEHHS MOILHOCTH BOJO-
HOCHOT'O CJIOST Y PEKH JIO CO3RaHKsT BOAOXpaHHaHma (4) K NpeBLIIeHHIO
HIII' napg ropu3oHTOM TIpYyHTOBHIX BOJ Ha Yype3e BOAOXPAaHHJMINA,
a NpH OTCyTCTBHM TPYHTOBLIX BOJ — Haj BojoynopoM (H). Huxe

h
JaHbl 3naveHus Kos(puienTta [} B 32BMCHUMOCTH OT OTHOLUCHUS R

cn-:aww—-ol‘]:r
o
3

O6wuil o6beM moTephb 3a BpeMs { COCTaBUT:
Ve = pHYV 2ukHL. (51)

Bonpocsl onpeseseHsT BpeMeHHBIX NOTePhb BOJL W3 BOJOXPAHHIHILL,
B CJIOXKHBIX THAPOTEOJIOTHUECKHX YCJIOBUAX NPH PAJIMUHBIX PeKHMaX
HAMOJNHEHNST BOAOXpaHMJIHIA HOAPOOHO paccMOTpeHsl B paboTax
[141, 145]. B paGore [145] ocBemensl, B 4acTHOCTH, BOMpOCH HuIb-
Tpauiy W3 HAJIMBHBIX BOAOXPAIIMJINIL, BXOASIMX B IOC/e[Hee BpeMs
B COCT&B BOJOINPOBOJHBIX COOPYKEHHH H3 OTKPBITEIX MCTOYHHKOB.

Pacxog Boabl M3 BOAOXpAHWIMIIA HA (DUAbTPALKIO

®uibTpalHOHHEIH pacxo] BOAL M3 BOJOXPAHHWJIMING TNOJA IJIOTH-
HOIl M B 0OXOJ ee MPUMBIKaHMH K CKJIOHAM JOJIMHBEL MOXKET OBITH Olpe-
Jened o ofIleH3BecTHBIM (oOpMysaM, NpHBeleHHBIM B psafe padort,
nanpumep B [25, 71, 99, 141, 145 u mp. 1.

Tak, pacxop moj nJaoTuHO# NpH IJIOCKOM ee (uoTOeTe HAa ofHO-
POAHBIX B QUJILTPALHOHHOM OTHOIIEHHH TPYHTAX MOXKHO ONIPEJeJHTh
mo ¢opmyne H. H. ITaBaosckoro

qg= qunp» (52)

rAe ¢ — pacXoi Ha eJHHULY JJIHHH IJIOTHHD;
k — KoshpunenT GUALTPAIMU IPYHTOB OCHOBAHHS;
Jnp — TPHUBEJeHHBIH pacxo],, 3aBHCAMMIA OT OTHOIUEHHS MoIl-
HOCTH BOJOHOCHOTO nmacTa 7 K IuMpHHE MJAOTHHB! 10 OCHO-
BaHMO L ¥ onpemensieMblit no rpaduKy Ha puc. 21;
H — #anop Ha niotHhe (pasHOCTL MeXKAy YPOBHEM BOAHL B BO-
JOXpaHWIHINE M HUXKHeM Obede).
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Ias Tex xe ycaoBHH HeCKONBKO yMeHBIIEHHBIH PACXo 10 cpaBHe-
HHIO ¢ BeTMYMHON ero, onpexencuHoll Mo toyHod dopmyne H. H. TTas-
JIOBCKOTO, MOMHO NOJYyUHTb 110 mpHOnuKeHHol ¢opmyne I'. H. Ka-
MEHCKOro

m

ITpy MHOTOCTOHHOM CTPOEHHHM OCHOBAHHMS TJIOTHHBI (HABLTP AILHOH-
HbIfl PACXOJ MOXHO NMPHOAMKEHHO ONPeNesqUTh TaKKe 1o (opmysaaMm
(62) n (83). Ons 310r0 IEHCTBHTENbHAS MOMHOCTH TOMIIH TPYITOB
OCHOBaHMA, cocTosell H3 pAza
CloeB  pasiWyHOM MOIMHOCTH H g,

o I RN N L
pasaHuHOH BOgOMpoHumaemoctd, LTI L] |
NpHBOAHTCH K BHpTyadbHoH B {4 J/r ]
(QHUABTPAHOHHOM OTHOIIEHHH TO g ,
dopmyne [141] i A

k H
Ma=m0—{-k—';mn+ w4 / gLHm
42
’ ]
Fona1 'k A
gy e & o R M, 75 20 35 40 50 60 70 80 M

(54) Puc 21 Tpaduk gn, % dopmyae (52

rae M, — BupTyannHas MONHOCTL TOMILH TPy HTOB
OCHOBAHHS;
My — MOIIHOCTL clod ¢ KosbdpuuredatoMm ¢uib-
TpalKH &y, M0 KOTOPOMY TOMIIA PHBOAUTCS
K BHPTYAIbHOH MOIIHOCTH;
My, Mps1, Myy, — MOUIHOCTL CJIOEB € KOSGODHIHMEHTAMH (DHIb-
TPALMH COOTBETCTBEHHO K, Ryiy, Koy
HafinennoMy suauenmio M, npucBauBaercs xodpduiuest ¢uab-
Tpanun k, M TOrAa OHO MoXeT ObIThb HCIOAb30BAHO B PACYETHBIX
dopmynax (52), (53). IIpH 3TOM cltefiyeT MMeTb B BHAY, YTO IIOCKOABKY
(GUABTPAUMOHHBIA pacXol HA eJMHHILY MOIHOCTH (GHALTp VIOMIEeH
TonmM yObIBaeT ¢ rJyOHMHOI, ero 3HaueHHe B 3aBHCHMOCTH OT TOTO,
M0 KaKOMy CJOI0 BBIIOJHEHO [PHBeJeHHe K BHPTYAIbHOH MOLTIIOCTH,
MOZKeT ObITh TpeyBeJHUeHHBIM HIIH [IPHYMeHbIIeHHEIM.
Ecan, nHaupuMep, BogonpoOHHIAeMOCTb ¢/I0EB IOPOJ Y BEMHYHBACTCS
¢ rnyGuHoH (u4To Bcerjga HabawpaeTcs B JOAMHAX PEK Ha Nolimax u
Teppacax, CAOKEeHHBIX C NOBEPXHOCTH CBSISHLIMM TPYHTaMH, NOACTH-
JIAIOIIMMHCSA PHIXJABIMH 0G10OMOYHBIMH 00pa30BaHHAMH), TO NpHBEae-
HH€E TI0 BepXHeMy COK 3aHMIKAET, a 110 HMXKHEMY 3aBBLIAET PAaCXOl.
H HaoGopor, eciy BOAONPOHHIAEMOCTh CJAOEB yMeHbIIAETCS ¢ IVIY-
OMHOH (YTO MOXKeT OBbITh BCTPEUEHO B YCAOBHAX CKAJbHLIX OCHO-
BaHMH ¢ 3aTyxawmell no ray6HHe TpeIMIOBATOCTBIO), TO IIpH-
BeJleHHe [0 BepXHEMYy C/IOK JaCT 3aBHILIEHHOE, & MO0 HUMKHeMY
3aHMKEHHOe 3HaveuHe OHUIBTPANMOHIONO pacxoja Mof TAOTH-
noit [1411].
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Pacxon Bogkl M3 BogOXpaHWJMILA Ha QUABTPALHIO B o6Xox MJO-
THHBI MOXKHO OnpelcauTh 1o Qopmyaam [141]:
B ycnoBHsiX Ge3HamopHbIX Bop

Q — 0,366kH (hy + Hy) Ig TI:,‘ (55)

B YCJAOBHAX HAINOPHBIX BOJ,
Q = 0,73%kHm g —fo- (56)

rae k& — Ko3hpHUHEHT GUALTPAIIMH [OPOL;
H — peficTBylOnuil Hamop y IioTHILELL
h; — woniHOCTEL BOgONpPOHHIaeMOH TOMIIH NOPOJ OT ype3a Bojpl
B pexe 10 BOJOYIIOpa,;

H, — Bricora HIII' Hag BoRoynopow;

b — paccrosinve OT IWIOTHHLL J0 HauGojee yIaneHHOH TOUKH
Gepera B BepxieM Obede, M3 KOTOpOH IO THAPOTeoJOrH-
YecKHM YCTOBHSIM BO3MOXKHa QHABTPAUHS B HIKHHI Obed;

ry — paiMyc IIOJYOKPYKHOCTH, IJHHA KOTOPOH paBHA MepH-
MeTpy OOTeKaeMOTO KOHTYpa NIPHMBIKAHHA IJIOTHHBI K CKJO-
HYy HOJWHBL;

M — MONIHOCTL HalopHOI'O BOJOHOCHOIO ILIACTA.

Korga o npoTsKeHHOCTH B TyGh CKJAOHA 30HBI 00XOoxHOH (HIb-
TPAUMH JAllHBIX HeT, pacXoj MoTeph MOMKHO ONPEANHTE NP HOJHKEHHO
(c HeKOTOpHIM 3amacoM B CTOpOHY 3aBbluieHust) Mo dopmynam [141):

47151 Ge3HAmOpPHOTO MOTOKa

Q=rH (hy - Hy); (57)

s HaHOpHOFO IIoTOoKa
Q = 2kHm, (58)

rie o6o3HayeHus Te ke, uto B opMynax (55}, (56).

[TpuBeneHiible Beiie GOpMyabl IPHMEHHMB! B IPOCTBIX THAPOreoI0-
[HYECKHX YCJAOBUAX: NpH (QUIBTPAanHOHHOH OJHOPOJHOCTH BOAOHOC-
HOTO mjacTa, OpH3OHTaNbHOM Bojoynope, mpsiMonnHeiiHocTH Gepera
BOJIOXpaHHMHILA HA 3HAUMTENBHBIX PACCTOAHHAX OT IIOTHHBL B BepX-
HHI H HHXKHUA Obedsl. [IpH cIOKHEIX THAPOreoOrHYecKUX YCAOBHSIX,
[1aBHBEIM 06pa3oM IPH MHOI'OCTONHOM CTPOEHHH (QUIABTPYIOUIEH TONLIH
10poA ¥ PUALTPALHOHHON ee HeogHOPOAUOCTH B mJaHe, GUALTPANHOH-
HBlT pacxoj KaK B OCHOBAHHE IIOTHHBE, TAK H B 00XOJ MeCT ee IpHMsl-
KaHHSA K CKJAOHAM JOJHHBL CEAYeT OnpeielsTh MeTONaMH MoAENHpO-
Banus. PacueTsl MeTojaMH MOAENIMPOBAHHS BHIIOAHSTCH JJst YCJO-
Bl 6€3 npOoTHBOGUILTPAILHOHHBIX MEPONpPUATHH H C yueToM pasiHy-
Horo BuAa nocielHux. 1IpH 3ToM BrisiBasieTcsi cTenedsb shdekTHBHOCTH
TOTO HMJ/JH HMHOIO MpOTHBOUABTPANUOHHOrO Meponpusatus. Tax, 1o
psALy BBIIOMHEHHLIX HAMM pacuernnix Mmofpeneil [9] okasanocs, uto
NpuMeHenHe, HalpHMep, WNYHTOBoro psiia Mado 3¢bdeKTHBHO, (XOTs
OH Hepejako 0e3 JOCTATOUHOro OOOCHOBAHHSA PEKOMENJVeTcst B Kaue-
CTBE NPOTHBO(HJABTPAIHOHHOIO MepPONPHATHA) JASI NepeKpLITHA
B OCHOBAHMM IUIOTHHBl CJIOSl CHJILHO (QHABLTPYIOUIMX AMTHOBHAIBHBIX
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OTJIOXKEHHH, 3aneralmmux Ha cioe KOpPeHHHIX CKalbHEIX BJIOONPOHU-
aeMbIX NOPOJ MOIMHOCTBIO, CYULECTBEHHO IIpeBBULANONEH MOIHOCTD
cnod anIioBus. Bonee speK THBHEIM B TAKHX c1ydasix ABAAeTCS MOHYD;
3TO MEpONpHATHE JEIleBJe M IPONie B HCNOJHEHHH.

Ecny cHABHO BOJOMPOHHIIAEMEIE NIACTH 3a7eTalnT Ha BOLOYNOpe
(mnu Ha cnabo GUALTPYIOMMX IPYHTAX), NpUMEHeHHe WNYHTa, conmps-
3KeHHOTO ¢ BOpoymnopoM, 3ddextHBHo. B 3ToM cnyuae duabnTpanmon-
HBIfi pacxoj onpeaenseTcs JHillb BOJONPOHHIAEMOCTRIO IINYHTA,
ITosToMy BecbMa BaKHO NMPH HHKECHEPHO-TeOJOTHUECKHX ¥CCAeN0Ba-
HUAX JUIS1 THAPOTEXHHUECKHX COOPYKEHHi HapAay ¢ ofmmenp MHAThIMU
pa3BEJOYHLIMH H OMNLITHBIMA padoTaMu yaendTh 0co00e BHHMaHHE BEbI-
SIBJICHHIO B JOAMHE PEeKH Ha NOBEPXHOCTH CKalbHEIX TpPeIHHOBATHEIX
MOpOA TOJ AaNAoBHaNbHBIMH, OOBIMHO CHIBHO GUABLTPYIOIWIMMH OTIO-
KEHHAMH C/I0s1 SJIOBHA, ero (PHU3MUYeCKOro COCTOSHHA (cTeneHH 3pe-
JIOCTH), YCJAOBMI 3aneraHusi, JHTOIOTMYECKOrO COCTABa, MOIHOCTH,
$UABTPANUOHNEIX CBOHCTB M OLEHKC 3TOrO CI0S B KauyecTBe BO3MOXK-
HOI'O NpPAaKTHYeCKOro BOJOYMOpaA.

Cnocolul 1 pacueTHble (POPMYJ/BL 10 OneHKe GUALTpanioHHol npoy-
HOCTH TpyHTOB (BbInop, cyd¢do3nst, KOHTAKTHBIH BHIIOP) IPHBOASITCS
B paboTe [70]. 3anaua no oneHke PUALTPAIMOHHOR IPOYHOCTH IPYH-
TOB OCHOBAHUS CBOAUTCS K ONpeeNeHnio JeHCTBHTENbHBIX MPaJueHTOB
Hamopa W X COIOCTAB/AEHHIO C AONYCKAEMbIMH. BEJTHUMHBEI AonycKae-
MBIX rpaanedtoB cornacHo CHull I1—53—73 npusenensr B Tata. 3.

TaGauuna 3
Hounyckaembie cpegHHe IpagHeHTh (UILTPAIHOHHOTO NOTOKA
B TPYHTAX OCHOBAMHUSA, TeJa 3eMISUBIX NJOTHH
H B TPYHTOBBHIX NPU3MaX KAMEHHO-3eMISHBIX TIJIOTHH

JLonycKaeMble TPagHeHTs QUALTPaUHOHHOI O
OOTOK& B 3aBHCHMOCTH OT KJacca COOPpyMHeHH:R
CpyRTH
I l 1 | 111 [ v
IF'pysTH ocHOBaAaHHWA
I'aHHE OAOTHBIC 0,90 1,00 1,10 1,20
Cyrauuku 0,45 0,50 0,55 0,60
[Teckn Kpynuble 0,36 0,40 0,44 0,48
»  cpeiHell KpymHOCIH 0,30 0,33 0,36 0,40
»  MeJKHe 0,23 0,25 0,27 0,30

prHTbI Tedd 3eMJIdHBX NTA0THH W FPYHTOBBHBX
NPH3IM KaAMEHHO-3eMIAHB X NJHAOTHH

TJHHB MJIOTHBIE 1,50 1,65 1,80 1,95
CyraHEKE 1,05 1,15 1,25 1,35
Cynecu 0,55 0,65 0,75 0,85
[ecku cpemueli KpymTHOCTH 0,70 0,80 0,90 1,00

»  MeJIKHe 0,45 0,55 0,65 0,75

Bonpocer nognopa rpyHTOBLIX BOA B 30HE BJAHAHHA NpPOEKTHpYe-
MBIX BOJOXpAaNWIHLL PaccMaTpHBAIOTCA BO MHOTHX paboTax, B yacT-
HocTH B [25, 141, 1541, TaM e mpuBeleHn! MeTOAMKA' M GOpMYJIb!
THAPOre0JOrMMEeCKHX pacueToB MOANopa.



I'JIABA IV

0 HEKOTOPbIX BOIPOCAX T'HAPOTEOJIOTHYECKHX
UCCJENOBAHUA JAJISI TNPOEKTHPOBAHHA
BOJO3ABOPOB IMMOJA3EMHBLIX BOJ

Bonpocsl MeToguKH [OMCKOB, Da3BefKH H ONpo6OBaHUA MeCTO-
POXKAEHUH MOJ3EMHBIX BOJ, @ TaK:Ke METOJNOB OIEHKH MX 3KCILIyarTa-
IIMOHHBIX 3a0aCOB OBOJALHO AeTaabHO padpaboranst H. I'. Manumresc-
kuM, [1. H. BytoBnM, A. H. Cemuxatosnim, K. M. Makosum, JI. H. Ule-
roaesniM, @. T1. CaBapenckum, M. E. AabrosckuM, I'. B. Boromomno-
sorv, . H. Kamenckum, C. K. AGpamoBbiM, A, M. Yaauuienn,
M. C. Cemenosoiv, H. H. Bbungemanom, H. A. TI10THUKOBLIM,
H. U. ITnotnukoseM, ®. M. Bouesepom, H. H. Bepurunemm, b. 1. Ky-
geavnbM, B. J1. BaGyuwkunbiM, JI. C. SI3BHHEIM H Ap. W MIHPOKO OC-
BeeHbl B JIUTepaType. BolMpochl THOH3AUHH MeCTOpOXKAeHUH Ioa3eM-
HLIX BOJ 10 TEOJOro-rHApPOreodOrHUYecKHM YCJAOBHAM, ONpelensiio-
UM METOAHKY PAasBEIKH UM TNOJACYeTa IKCMNYaTAHHOHHEIX 3a11acoB,
TpeboBaHHI K pa3Beike H H3YYEHHOCTH MeCTOpOXKAeHHH, ycaoBui
OTHECEGHUS 3aMacOB K OTAENbHLIM KaTeropUsM W HOAroTOBJAEHHOCTH
3a11acoB MOI3eMHBIX BOJ IJIs1 MPOEKTHPOBAHHA BOA03aGOPHBIX CO-
OPYV:KeHHH, a TaKyke JAs BbIACACHHSA KANMTAJLHBIX BJOXKEHHH Ha HX
CTPOHTEILCTBO 00CTOSATEILHO HM3JM0MXKEHbI B COCTaBneHHoil «lHCTpyk-
IUHH [0 TMpHMEHEHHIO KJacCH(pHKALNHM SKCILIyaTANHOHHBIX 3aMacoB
NOA3eMIIBIX BOJ K MECTOPOKIEHHAM MpEeCHBIX BOJ», YTBEPIKIACHHOMN
I'K3 CCCP B 1976 r.

ITOH HHCTPyKuuell U ONyGAHKOBAHHBLIMH MOHOrpadusMH, METO-
IHYECKUMH MOCOGHSMH H peKoMeHJALHsAMH o MOUCKaM, pasBelKke M
OlleHKe SKCILTYATANHOHHLIX 3aMacoB  IOA3eMHBIX BOJ W CAefyerT
PYKOBOACTBOBATLCS (PH MOCTAHOBKE H NPOBEJCHHH I'MAPOTeoJorHye-
CKUX MccaefloBaHHH A1 BoJocHAOKEHHS U3 MOJ3eMHBIX WCTOYHHKOB.

BwmecTe ¢ TeM aBTop, HCXOAS M3 JHYHOTO ONBLITA pa3BeJKH MECTo-
POKIeHUH MOJ3eMHBIX BOJ, OUEHKH HMX 3aMacoB H NMPOeKTHPOBAHHA
BO03a60pOB, CUUTAET NOTE3HBIM MPHBECTH HEKOTOpHE peKoMeH AUy
B OTHOIIEHHH CTAJUHHOCTH (3TAMHOCTH) THAPOTEONOTHUECKHX HCCJe-
JIOBAHUII OTAGTBHBIX MECTOPOKACHHH M MeTOJa MX pa3BeiKH Ha cTa-
IMH JeTadbHOH pasBelkH.

CyIHOCTh 3THX peKoMeHJaiuii HalpaBIeHa Ha TBOPUECKOe NpHMe-
Henme uHCTpykuuu K3, cokpamedue (KOTAa 3TO BO3MOMKHO) CPOKOB
NpeAcTaBleHHs NPOeKTHO-CMETHON ROKYMEHTALMH Ha CTPOUTETbCTBO
BONI03260POB ¥ yCKOpeHHe BBoJa MX B SKCIIYATALHIO.

ABTop cudTaeT HeOGXONMMHEIM MPHBECTH, KpOMe TOr0, peKOMeHJa-
HHH o HCCAENOBAHUIO /5 COOCTBEHHO WHMHALTPANHOHHBIX BOJ03a-
fOpPOB, OCHOBAHHLIE HA ONBIT€ WU3BICKAHHHA, MPOEKTHPOBAHHA H 3IKC-
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nayaraluni GoJee TpeX ACCATKOB TaKoro THIa BoAo3a6OpOB B pasaHd-
HBIX KJAHMATHUECKHX M THUAPOJOTHUYECKHX VCJIOBUSIX M HENOCTATOUHO
OCBellleHHBe B CHElHaibHOH JuTeparype.

1. 0 CTAAMHHOCTH H METOIAE TI'H/JIPOTEOJIOTMYECKUX
HUCCJIEAOBAHUNA MECTOPO)XAEHHH MNOA3EMHBIX BOJ
HA CTAAUU JETAJIbHOW PA3BEIAKH

B COOTBeTCTBUH € TeOCTPYKTYPHBIMH H reoMopdosoruucCKHMH
ocobeHHOCTAMH o0jacTu GOPMHPOBAHHS, HAKONJEHHST M CVILeCTBOBa-
HHS MOJ3eMHEIX BOJ BHIENSIOTCS:

a) ToA3eMHBle BOABI KPYIHBIX apTe3HAaHCKHMX GacceiiHOB, NMpPHYpoO-
UeHHBEIX K BhafMHaM naaThopMeHHEIX ofJaacreil;

6) mopx3eMHble BOALI MORHATHH IiardopMenHoro THNa (Basbl, Ky-
nofa), paculeHsOMHUX KPYMHble apTe3naHCKue GaccellHb;

B) MOJ3eMHLIE BOABI CKJIAaAuaTelX o6sacTeil, BKJIIOYAIOLIUX rOpHELIE
XpeOThl, MeXIOpHBIe BMNAMHBL, NpeACTaBAAROmHe coGOH CpelHHe H
Majele apTe3daHCKHe GaccefiHbl, H HpeAropbsl, BEIpaKeHHHE B dopMe
HAK/JIOHHBIX PAaBHHH M KOHYCOB BBIHOCA,

r) Nof3eMHble BOMABL PeUHBIX HOJHH.

BMecTe ¢ TeM 1o ycOBHSM 3a/erauust U XapakTepy BOJOBMelat0-
IHX TOpOX MOA3eMHbIe BOAHL IeIAT Ha MOPOBLIE, CofepKalinecs B peiX-
JIEIX MOKPOBHHIX OTJOXKEHHX, NOPOBO-MIACTOBEIE — B MJIACTAX PhIX-
JBIX KODEHHBIX OTIOMEeHMH, TpellMUHO-MJIACTOBEle — B IJacTax Ko-
PEeHHBIX CKalbHBIX M MOAYCKANLHBEIX MOpOJ, TPeluHHble — B MarMa-
THUYeCKHX H MeTaMop(HUecKH X Nopojax, a Takzxe B TCKTOHHUECKHX Tpe-
MUHAX ¥ 30HAX TeKTOHWYECKHX HApYIIeHHH; TPellMHHO-KapCToBble —
B MacCHBaX M3BeCTHAKOB, AOJOMHTOB, Mena.

B 3aBHCHMOCTH OT reoCTpyKTYypHHEIX H MOp(oaoruueckux ocobeH-
HocTell 06JacTH pa3BHTHSA MeCTOPOMKIeHHI MOA3EMHEIX BOJ, YCJIOBHI
X (OPMHPOBAHWA M CTeleHH H3yUYeHHOCTH B THAPOTeo/]OTHUECKOM
OTHOLWIEHHM 3TOH 0OfacTH, paloHa, yvacTKa pasMemeHHs MPOEKTH-
pyemoro Bojo3aCopa T'HAPOreOJOrMUeCKHE HCCAe[OBAHUHA JIOMXKHLI
BBITIONHATLCA:

~— B CJOXKHHX HEM3YUeHHHX pafoHax — C NOJHBIM COONIONEHHEM
9TAnHOCTH pasBelKkH (MOMCKH, NpeiaBapuTelibHass passefka, Jerallb-
HadA pas3Befka), npeaycmorpennoil uuctpykuueit TK3 CCCP mo npume-
HEHHIO KJAacCHPHKalUM SKCIAYaTallMOHHLIX 3aMacoB NOA3eMHBLIX BOJ
K MeCTOPOXKAEHHAM IIpeCHBIX BOA,

— B CNOXKHBIX H3YueHHBIX palOHAX W He CJOMKHBLIX, HO HE H3Y-
YeHHBIX — B fBa 3Tana (NpeaBapHTelnHas pa3Belxa, [eTadbHas
pasBefKa);

— B HECJOXKHEIX W3YUEHHBIX paifoHaX — B OJMH 3Tall (geTajbHas
pasBeiKa).

B 3aBHCHMOCTH OT 3THX YCJOBHH JOJIKHBI BADbHPOBATb COCTaB
H 06beM HccaefoBaHHil OT MOJIHOro KX KOMIJekca (reodpuandeckue
MCCIeoBadKsl, CHAPOreoJorHyecKkas cheMKka, OypeHHe NOHCKOBLIX,
Pa3BeJOUHHX, DPAa3BeJOUYHO-3KCIIYATAIHOHHBIX CKBaXKHl, OnpoGoBa-
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Hue, AJHTeNbHoe onpoGoBaHHe BOJOHOCHOTO IIJIACTA ONBITHBIMHU, ONLIT-
HO-3KCILTyaTAIMOIHBIMA OTKaUKAMH) — B CJIOXKHBIX He H3YYEHHEIX
paldloHax 1O OTACALHHIX BUAOB pabor (Haipumep, OypeHHs JHIIL pas-
BeOUHO-IKCIVIYATAHOIIIBIX CKBAXKHH H OlIpoGOBAHMs II1acTa Kpart-
KOBPEMEHHBIMH OTKAUKAMH) — B HECJIOXKHBIX H3Y4eHIbIX paHoHaX.

Tak, B KpYIHBIX aDTe3HAHCKUX GaccelHAX, IPHYPOUCHHEIX K Blia-
JuHaM aathopMeHHBIX ofjiactell, XapakTepH3YIOUIMXCS, KAk H3Be-
CTHO, HAJIMYHMEM MOIIHBIX TOJII, OCAJOUHBIX NOPOJ, BHIAECPKAHHBIX IO
COCTABY H MpPaKTHUYECKH OJHOPOAHBIX B THAPOr€OJOrHYECKOM OTHO-
IIEHWH HA MJIOMAASIX B NECATKH M THICSUM KBaAPATHBIX KHIOMETPOB H
Gosee (3anaguo-CHGHpCKuil) ¥ Xopollo n3yuyeHHnlX (HanpuMep, Mo-
ckOBckuil ¥ JlHempoBcko-/loHelknil) 3azaga ruAporeosOrHYecKHX
ncCaeloBaHHA T peanbHLIX TPOEKTOB BOJA03a60POB MOKeT GblTh Orpa-
HyueHa: c60poM MaTepuaaoB Mo OypeHHIO CKBaXXHH HA BOAY, AaHHBIX
Mo 3KCMaAyaTaimun OaH3NeKAWHX K [POeKTHpyeMoMy AeHCTBYIOUIHX
BOA03a00poOB, PeKHMY TMOA3EMHBIX BOJ H HX KauecTBY; BHIGODOM yua-
CTKa AJAA pasMellieHHS HPOEKTHPYeMOro Bojuo3abopa; omnpejeneHHneM
(oueHKoH) cTelleHN aHAJIOrHH BBLIOPAHHOTrO YYACTKA C yuacTKamu jeil-
CTBYIOIHUX BOJI03a60POB; COCTABIEHHEM COBMECTHO C IIPOCKTHPOBINH-
KOM cXeMbl BoJio3afopa M paGouell KOHCTPYKIHMHM CKBaXKHH; COrJaco-
BaHHMeM MECTa M CXeMBbl pas3Mellents Boxo3adopa ¢ opraHaMu BOJHOTO,
FeoJIOTHUEeCKOro M CAHHMTAPHOrO HAA30pa_ M OypeHHeM pasBefouHO-
3KCIIYATALHOHHBIX CKBaKMH C KPATKOBPEMEHHBIM HX ONpoGoBaHHEM
raBHBIM 06pa3oM 1/id onpefeleHds] PacuyerTHblX 3HAUYeHW rUjporeo-
JOrHYeCKHX N1apaMeTpOB BOJOHOCHOIO IMJACTA.

Ecawn BulGpanHelil yyacTok noj Bojo3aGop NPHXOAUTCA HA BOAO-
paslleJibHOe MJ1aTO, CKBAaXKHHbI MOTYT ObITH pAacCHO/OXKeHul o J06oH
Haubosiee IKOHOMHYHOH B KaxAOM KOHKDETHOM cliyude cXeMe, He3a-
BHCHMO OT HAMpPaBJCHUSl ABHKEHHS TOA3EMHOro MoToka *: B BHJIE JH-
neitHoro psAja wiaH rpynmel (Ppynmn) CKBaxHH MO KOJABLEBLIM JTHHHIM,
Ha KpyroBo#l uau qo6ofl Apyro#l KoH(pUTypanuy MJIOMAAH B 3aBHCH-
MOCTY OT MeCTHHX YCJOBHI.

Ilo Takomy mpunnuny paspBejka MOA3EMHBIX BOA A CTPOHTENb-
CTBa BOJ03a00pOB OCYILECTBAANACh HAMH HA pSAJie y4acTKOB B lpeje-
JlaX JIOCTATOYHO HM3YU4eHHOTO ApTe3HAHCKOTO GacceliHa IIaTdopMeH-
Horo tuna. Passeaka Gwuta BhINoAHEHA B OfHY CTajHIo TyTeM Oype-
HHS W onNpoboBaHHs PAa3BeIOUHO-IKCIIIYATAIMOHHBIX CKBAXKHH MO Pa-
GoueMy MpoeKkTy, paspaboTaHHOMY IIPOEKTHOH opraHusanued. Dxc-
MJyaTallMOHHBIE 3aMachl NOJ3EMHBIX Boj yTBepkJeHb B TK3.

B xauvecTBe nmpuMepa TakoH OAHOCTAAHIHON pa3BefKH MOA3EMHBIX
BOJ Ha puc. 22 nmpuBefieHa cxeMa pasMeleHns pa3pefjouHo-3KCIyara-
IIMOHHBIX CKBAJKHH M pe3yJabTaThl HX onpoGoBaHMA s NOACUETAa 3a-
Macos Mo OJHOMY M3 y4YaCTKOB.

* B KpymHeIX apTe3danckux Oaccefinax, Ha OBMIMPHBIX MeXIYPEYHBIX MaccH-
BaX, APERHHX PEUYHBX TEPPACAX LWIUPHHOH B AECATKH KUJIOMETPOB MPH 3HAYHTENBHOH
YAQICHIOCTH BoOJ03a00pa OT rpaiuIl ILTACTA PA3HNIA MexaAy NOHHKEHHSMH ypOBHeMH
BOAB! B CKBAXKIHAX BOJ03a60pa, PACMOJOKCHHOrO N0 MOTOKY M HOPMAJdbHQ K NMOTOKY
MOA4eMHbIX BOJ, HECYUIeC1BEHHA.
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OnbiTHEE OTKAUKH A7t Onpefe/eHust Nhe3oipoBOIHOCTH H TIPOBO-
AMMOCTH TJIACTA BHIMOJAHSMHCE 3[eCh KPaTKOBPEMEHHBIE C [TOCTOSTHHBIM
pacxXoJOM BOJBI M3 OINBITHEIX CKBAXKHH, YACTBLIMH H CIPOIO OAHOBpe-
MeHHBIMH H3MEPEHHSIMU YpOBHEH BOJBL B ONBITHOH M B COCEIHHX C Heil
Pa3BeOUHO-3KCIMIYATAIlMOHHBIX CKBakHHaX. [lo oTKauxke M3 ckB. 3
H TEMITY CHHKCHHS YPOBHSA BOJbI B CKB. 2 OBLIH MOJYUCHEI CACIYIOWIHE
HCXORHBEIE JaHHBle: Qg = 1728 wm%/cyT, £, — 0,126 cyr, Sy =-
- 0,19 ™, 1, = 2t,, = 0,250 cyT, S,,, - 0,30 M npu paccrosinun
HaGAOAATENLHOM CKBAXKUHBL OT ONBITHOH r = 475 M.
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Oruolenre Belnuull cHHKENHsA Hamopa Sy, K S,); B MOMEHTEI
BpCMeHH Ly, M 1,,, onpefeneno no dopmyic [33)
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S] . kl (\—— 4at1 ) =

Sy r? 4
E. <_ dat, >

rge E, — o0o3HaueHHe HHTErpadblol NOKAa3aTeJbHOH QYHKILHIL,
a — KO3(pOHUIHEUT MHE30NPOBOXHOCTH.
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at, 4ai, 2
= 2¢f,, dopmyay (59) MoxHo 3amucath Tak
SI ja— EL (’_‘ xl) — A (60)
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ITo oTpesKy KpHBOH 6 ot fy 10 ¢, (cM. puc. 22) B uHTepBane fy—i,
3Hauenue Koa(ullHeHTa ObE30TNPOBOAHOCTU OTpeleneHo 0o dop-
myqe 561

_ 61)
4= T (

3HaveHue x, MOKeT ObITb HajiaeHo mnojpbopom no dopumyne (60)
uau no rpapuky Ha puc. 23 [561].

N

Ax
b8 1 }\ Pue, 33 papur x =
0«6~4¥j ‘\'\ = f ( S: = > K (I)Op.
G4 ] wyde (60) amst 0,006 <
AT 2
gz f < Ao <1
ol T e

240 05 460 an a60 A

B Hauem cayuyae mpu

sHaueHHe x; (mo rpaguky) paBro 0,27. Torza xosdduuuent nbeso-
npoBoaHocTH o dopmyne (61) pabe:

B aTr 6
a= o0 — LO7-10%

3uavenye NPOBOAMMOCTH MJIACTA OmpefelieHO MO (opMyae

1798 4752 ~ 2,
T3 L (4-1,67-106-0,125> =712 vjeyr. (62)

TTo otpe3ky Toii ke KpuBO# B uHTepBamne fj—f; 3HaueHue km co-
craBuio 802 m*/cyT. Ilo oTkaukaM H3 ApYruX CKBaXKHH 3HaueHue km
cocraBuno 680—870 M/ cyr.

OmnuchiBaeMBll YYaCTOK pacliofio’keH B pafioHe, e 3nauenue km
BOJIOHOCHOTO [1J1acTa, OMpejeNeHHOe B perHoHaqbHOM ILIaHe, HaXo-
AuTcst B mpefenax oT 400 go 1000 m*cyr. D10 no3BonsieT cuMtaTh
JaHHBE, TMOJNYUYCHHBIE TO KPATKOBPEMEHHBIM OIBITHEIM OTKAauKawm,
AOCTaTOYHO JOCTOBep HLIMH.

B u3yueHHBIX B I'MAPOre0sOTHYECKOM OTHOLIEHHH JONMHAX KpYM-
HBIX peK, TakuX, kak Ewnceii B paiione Kpacuosipcka, AGakal B pafione
AGakana, a TakXKe B KPYIHBIX apTesnaHcuXx OaccefiHax, MeHee H3Y-
ueHHBbIX, ueM MockoBekuit n JuenpoBcko-loHeUKH#E, HO OTHOCHTENBHO
MPOCTLIX MO THAPOI'€OJIOTHYECKHM YCIOBHSIM (HalpHMep, 3amagHo-
CubupcKuit), pasBeaxy MOoA3eMHBIX BOA MOKHO C YCIIEXOM OCYIECTBAATE
B /iBe CTajuw (B /iBa 9Tala): CTaAMs IPeJBAPUTENbHON H cTafusl KeTalb-
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HOH pasBeiKHd ¢ OPHMeHEHHeM Ha rocaefiHell Oypenust © onpobOBaHus
pasBeOYHO-3KCINYATAUHOUHBIX CKBAXKHH.

Hetanbryio (mocne npeiBapuTeNbHOH) pasBeAKy MOyTeM OYypeHHS
Pa3BefOUHO-3KCIINYaTAlHOHHEIX CKBaXHH H ONPOBOBAHHSI MO HHM BO-
JOHOCHOIO nacta OJMHOYHHBIMH H TPYIIOBHIMH OTKAauKaMH lleJeco-
06pasHo OCYIeCTBASITh H Ha KOHycax BoiHOca. OCO0eHHOCTBIO MOCHES-
HHX SIBJsleTcs HalHuHe B Npeiesax IVIOMIAAH HX PACIpPOCTPAHEHHS
T'H/JPOTeONIOrHYeCKOH 30HANBHOCTH. 30HANBHOCTL BHIPAXKEHA B TOM,
UTO BepxXHfSl uacTb KOHyca, TATOTeindss K ero BeplliHHe, CI0MeHa
KPYIHOOOMOMOYHBIM MATEPHANOM — KPYIHOH ransKoil W BanyHaMH ¢
HeOOMBIUIMM cOJIePKanueM rpaBHiilo-necuanslx gpakiuil. 910 06nacTb
NMHTaHH A [OJ3eMHHBX BOJI KOHYca BuHOCa. [loBepXHOCTHDIE BOJIH 3/1eCh
(BOABI peK, OPOCHTENbHLIX KAHANOB, aPEIKOB H aTMOC(EPHBIX 0CAJKOB)
NPOHUKAIOT B TOMIY KPYIHOOOMOMOUHBIX OTJOMKeHHH, HaKlajgplBa-
I0TCs Ha NOJIP yCNOBHIH IOTOK, BXOJSUIHA B KOHYC H3 peKH U pacTeKalo-
mHHACS [0 BOJAOYNOPY, H BMecTe ¢ HUM ABHKYTCH Ha OoNbIUHX TNyGH-
HaX BHH3 [0 KOHYCY.

Cpegnssi, npeobnajaioiiad N0 MPOTSHKEHHOCTH UYacTh KOHYyca
CNIOXKeHa Meliee KPYMHBIM MaTepHaloM — TFajledHHKaMd H [PaBHEM
¢ OTAe/BLHBIMH BATYHAMH H MeCYaHbIM 3aNoJdHHTe eM. JTo o0aacTs -
TAaHHS H CTOKA MOJ3eMHBIX BOJ KOHYCa BbIHOCA. 3eCh YPOBEHb I'PYH-
TOBBIX BOJ NMOCTENEHHO NOBHIIAETCS MO Mepe ABMKEHHS BHH3 [0 [O0-
ToKy. HUMKHSS uacTh KOHYCA BBHOCA, CONpSTARINASLCS OOLIUHO ¢ THIT-
COMeTPHUCCKH HHXKe qeKaniell paBHHHOM, cnoxeHa Oojiee MenkHuM
00MOMOYHBIM MaTepHanoM (MeNKOH ranbKoii W IpaBHeM ¢ MecyaHo-
TVIMHHCTHIM 3aNOJTHUTENIEM) H COACPIKHT HNPOCAOH H MHHSBE CYIIHHKOB,
CYJKAIOUMX NOTOK NOJA3EMHBIX BOJ H NPHAAIONIMX eMy HAlopHBIH Xxa-
pakrep. 9To 06/acTh €CTECTBEHHOIO JPeHaxa H pasrpys3KH Moj3eM-
HBIX BOJi KOHYCA BBIHOCA.

B orninyne OT KJACCHYCCKOIO TeOMOpdONOrHueckoro CTpPOeHud
Gonbluefl 4acTH Pa3BHTHIX B TFOPHOCKJIAAuATHX o0nacTax 1a TeppH-
topun CCCP xouycoB BeiHOCa, choOpMHPOBAaBUIMXCH B BHAE OAHOH
reilepaluH ¢ BepXHeH rpalHueH y MOgHOXKHSA [OPHOLO COOPYKEHHS H
HHJKHeH y HH3MEHHOH PaBHHUHBl H XapaKTepH3YIOUIHXCS UeTKO BhIpa-
AKEHHOH T'HIPOreoJOTHYeCKOH 30HANBHOCTBIO, BCTPEUalTCs KOUYCH
BB{HOCA, [pejcTaBleHHble HeCKONbKHMH reHepanHsaMu. K HHM OTHO-
cutesl Maprenano-Bellansinckuii KOHYC BBIHOCA, IIpPecTaBleHHBIH
TpeMst reHepallHMH (puc. 24): BepxHell JOBOMBHO OOUIHPHOMN, IPHY PO-
venno#i kK KyBaca#i-AyBanb-Uemnoncko#i Brnagune, cpejgHeil, orpaHu-
YeHHOH [0 IMIOHIAAH H [pHypoueHHOH K fpmasapckol Bhajune, H
HuKHeld Haubosdee oOUHPHON rellepaisefl, NpHYpPoueHHO# K HAa3BaH-
HOH HaMH 3aajbIpHOH HAKNOHHOH paBHHHe. [paHunaMu BepXHel rede-
palHu ABNSIOTCH: BepXHEH I0KHOH — ceBepHOe MojHoxHe Anaii-
cKoro xpe0Ta, HHXKIell ceBepHO#l — 10KHBIE CKJIOHH AKIHIANBCKOH
u TonmasapcKo#l rpsiji aAEPOB; CpeAHel repepalii. BepXHel I0KHOH —
ceBepiible CKJIOHBI OTMEUEHHBIX TP ajblpoB, HHKHEH CeBepHO —
10KHble cKnonsl Kamuyraicko#t 1 KyBHHCKO# I'psijg ajBIpOB; HHXKHEH
reHepalHy: BepXHell HOKHOH — ceBepHule ckJIOHBl Kamuyrafickoi
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¥ KyBUHCKOH I'Psil aBIPOB, HHKHCH CEBEPHOH - JIHHUA COIp AKeHUu s
orno.xeHu® nepudepHl konyca ¢ aJMIOBHANBHBIMU OTAOKEHUSMU
Crippapbu, Tpoxoisuas npuMepuo baonb Boabuoro ®epranckoro
KaHa/na.
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Prc. 24 Cxesarnueckiuil npogoJibHeHi THIPOieodoruyeckuii paspes MapreaaHo-
Bewasiickoro KoHyca BbIHOCH.

1 — BepaIsiA rerepanust KoHyca BpiHOCA, 2 -— 1pcleHb ARnuAsinbekod ¥ Tanmazapekoil rpag
afplpoB, 3 — CpeAHnn revepalilsn; 4 — 1pefedp Kanuyrafickolt m Kyeuickou Ipsj aAbpoB;
5 — HMKHSIS redepaunusi, 6 — pas3sefounple CKBAXKHHBL, 7 — CYIJIHHKH; § — rneckd; 9 — ra-
nevHuKu; 10 CYTAMHKY H TAHHb; /] — KOHPJOMEPATH € NPOCIOAVH [ aJICHHHKOB; /2 — H3-

pectHAKN; [d - cuaHuml

Moptonoruucckoe crpoeniwe Mapresan-Bemanennckoro konyea
BLIHOCA CBS3aHO C I1AYaBIIMMUCH B KOHLE MHOLeHA MeAJeHHBIMH o[-
HATHAMH OTAEThHBEIX Y4YacTKOB AHHIA PepraHckoll KOTIOBHHBL HPH
yCHIUBIIHXCA TIpolleccax ropoodpa3oBaHHf B 06MaCTH COBPeMEHHBIX
nepefoBEIX XPeOTOB, OKaWMJASMIOMHX KOTIOBUHY, H B CBSI3H C 3THM
¢ rUradTCKu Boapociiell spepruefi CyUECTBOBABIIUX yike B TO BpeMsi
pex Hedaifipam-caii u laxumapaau-cal, cHocuBIHX B @epranckyio
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KOTJIOBUHY ¢ UGJAHUMABUWHXCA [GP, CAOKEHHBX MOPOZAMH MNaNeo30s
H Me30304, OrpoOMHBIE Maccht rpyboobaomounoro Martepuana. Opuo-
BPEMENHO IIVIH MejAeHHble B opMe Y3KHX BATOB LIUPOTHOrO IPOCTH-
paHusi MOAHATHS OTASJNBHBIX YUACTKOB JAHMINA KOTJIOBHHBL, MPUBEI-
mue K ofpasoBaHmio yIOMAHYTHIX Belle rpaj afslpos. [lo Mepe Bos-
BHILEHHS. OHM [OCTENEHHO pAasMbIBAAHCH peKaMd H HX PYKaBaMH,
BenencrBue s1oro aapeipel, OyAyud MOAHSITEIMH B HAcTosANlee BpeMs
HA JIeCSITKH MeTPOB HaJl COBPEMeHHOH MOBepXHOCTHIO KOTIOBHHEL, OKa-
3a7HCh pACUTeHEHHBIMH Ha OTHeAbHble OJOKH TaK Ha3bIBAEMBIMH «IIPO-
NHAaMH?», HMEWLUHMH 1lepe Ko KaHboHOOOpasuyio Qopmy.

ITo «nponuaam» OCYIIECTBAAETCS MOBEPXHOCTHBIH H IMOA3EMHBIR
CTOK M3 BepxHeH reHepallHd KOHYCA BBIHOCA B CpeJHION, a U3 MOCACH-
Hell B HuxHIOw. IIo/13eMHBIH CTOK B 3TOM XKe HarpaslelidH NPOHCXO-
JWT § depes afplpbl, HO €ro BeJHYHHA B CBSI3Y ¢ HH3KOH BOAOIDOUH-
aeMOCThIO OT/IoKellll ageipoB Hebonbliast 1 B GOPMHPOBAHHHM 3ana-
COB MOJA3EMHBIX BOJl HHKeJdeXKaWwpX regepalsii Konyca BelHOCA Npak-
THYCCKOro 3HAUeHHA (32 PeAKHM HCKAIOUeHUEM) He UMEeT.

B Bepxueii u cpelnell reHepanMsx ONHCHIBAEMOr0 KOHYCA BBIHOCA
B o0weM HaOM0AaeTCsd OTMeUYeHHas JJ/s1 KOHYCOB K/acCHYeCKOro reo-
MO P dONOrHYecKOro CTPOeHHSI HAPOre0AOrHuecKkas 30HANbHOCTh, HO
pasrpyska MOA3eMHBIX BOA 37echb 00yc/JOBAEHA HE CMEHOH IpaHyJo-
MeTpHYeCKOro COCTaBa OTJOXKEHHHl KOHyCa BBIHOCA CBepXy BHHS
(B m1ane) or KPYMHBIX TaJeYHHUKOB ¢ BaJyHAMH O MECKOB, CYIJIHH-
KOB ¥ IVMIMH, KaK B KOHYCax K/JIacCHYeCKOro CTPoeHHs, a Oappakowm,
cospaBacMbiM anbipaMi. Ha Hipknell renepanuu 31oro Konyca BEIHOCA
pasrpyska MojseMHblX BojJ OOYCAOBAEHA M3MeHEHUeM JIUTOJOrHH Mo-
POX BOJOHOCHOIO ILIdcTa.

UeTKoe NpeficTaBleHHe O XapaKTepe THAPOreoOrHIecKofl 30Hanb-
HOCTH HAa TOM HM/JAH HHOM KOHYCE BBIHOCA SBAAETCA pPellaiolluM [pH
BeIOOpe MecTa AJ19 pasMelenusi Bogosabopa. Ha wensyuenHbIX KOHY-
Cax BBINOCA PasBeAKy MOA3eMHBIX BOJ ClelyeT HAUMHATBL C BblABJe-
HHS Xxapaktepd ruporeoJoraiycckoil 3onansnocti. C 31ofl Hesablo HA
OCHOBC PEKOTHOCLHPOBOUHOIO THAPOreoJOrHueckoro o0caefoBaHuA
(npu HeoOXOAMMOCTH HA OCHOBE T'HAPOrenJOTHYeCKOH CheMKH) [LIo-
WAaAH KOHyca BelHOCA CJEAyeT MpoBecTH OypeHHe pa3BefOUYHBIX CKBa-
JKHH 110 OCH KOHYCA OT BepXHell rpaduybl o04acTy NHTAHHSA A0 BHIXOAA
3a BepXHiow Tpanuuy obnacTd apenaxa. Uucno paspegoUHbIX CKBa-
KHH JCJKHO OBbITh HE MeHee ABYX-Tpex na Kaxkiylo ofmacts (muTa-
HHST, MuTalus U CToKa, ApeHaxa). PaccTosiHus MeXay CKBasKHHAMH
MOTYT OBbiTb PA3THYHBIMH, OHH IPHHHMAIOTCA M3 pacyeTa BLIIBJEHHSI
rpanuiel Mexay o6nactsiMu (3oHamu). PasBeiky ma maomagH Konyca
1enecoo6pasHo MPOBOAHTE OYPCHHEM pa3BefOYHBIX CKBAXKHH MO JiH-
HUAM, HOpMaJbHBIM K OCH KoHyca. [IpoTsikeHHocTs 3THX JHHUE B 00e
CTOPOHBI OT OCEBOH JIMHHH: HA MaNbiX KOHYCAX BHIHOCA — JIO HX GOKO-
BBIX TpaHUIl, Ha OOMMPHBIX — HE MeHeC TPOHHON AIHHLI OPHEHTHPO-
BOYIIO HaMeyaemoro cTBopa Bojosabopa.

Opnna u3 momnepeuHbiX JHHHHA pasBeJOYHBIX CKBaXKHIH JOMKHA ObITh
pACIONOXKEHA [0 HAMeUaeMOMY CTBOPY MpoeKTHpyeMoro Bojo3alopa.
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Ipu 3TOM clefyeT HCXOAMTh H3 TOrO, YTO HAMIYYIIHM [0 THAPOreos0-
FUYECKUM H TEXHHKO-IKOHOMHUYECKHM YCJIOBHSIM MeCTOM AJIs pazMe-
meHHs Bofo3abopa sIBNSieTCst HHKHSIST TPeTh CpefHel ero uactH, T. e.
HUKHAS TpeTb o0nacTu mUTaHMs — CTOKA, OpuMepHO B 1—2 KM
BHIIIE 10 TIOTOKY OT OCHOBHOH 30HBI BHIXOAA MOJ3EMHBIX BOJ HA KHEB-
HYIO [10BepXHOCTb. 3AeCh YPOBEHb IPYHTOBHX BOA yike Gnu30K K I10-
BepXHoOCTH 3eMau (Ha riyGuHe 3—5 M), a 10 MHAPOreosOTHYeCKOH Irpa-
HUUBL [1acta ¢ km, GNUSKUM K HyJIO, eille OTHOCUTENLHO Haneko.

OueBuaHO, 4TO HA HeZOCTATOUHO H3YHEHHBIX KOHycaX BBIHOCA fAe-
TansHas pasBefKa MOA3eMHHIX BOR METOROM OypeHHs pasBegouHO-
3KCIMYaTaIMOHHEIX CKBAKHH MOKeT ObITh OCYIleCTBIeHA JIUIIb [Moc/1e
npegBapuTeNbHOH pasBefKH, BKIIOUAIOieHd Bechb KOMIUIEKC HAPOreo-
JIOTMUECKUX M THAPONOTHUYeCKHX HccnefoBaHuil. Tak Ovlsin passefaHsl
HaMy [MOJ3eMHBIE BOJABl BepXHell renepaunn Maprenano-bBemansii-
CKOro KOHyca BolHOcA (cM. puc 24), 70 3TOrO NMpakTHUYecKH He H3Y-
qaBIIerocs.

3necy rocne NpeiBapHTENbHON PAasBefKH C IIMPOKO [OCTABJIeH-
HBIMA THAPOJOrHUeCKHMH HAOMOAeHAMH 0 H3MEepeHHsMH JKCIyaTa-
LMOHHLIe 3anackl Nog3eMHubx BoJ Owuiyn ytBepkaeHn B K3 no kare-
ropun B. Ha ux ocHoBe no cornacoBanmo ¢ T'K3 Gwuto cocraBneno
MpoeKTHOe 3aflaHHe HA CTPOHTENBCTBO Bogozabopa U Bugaubl paboune
yeprexkn Ha OypeHue u ofopyAoBalHe pa3BefOUHO-IKC Y aTallHOH HBIX
ckpaxuH. OjHOBpeMeHIo OBIH COCTaBAEHBl TeXHHYECKHE YCIOBHSA
onpofoBaHMs 110 CKBAXKHHAM BOZOHOCHOLO MN1ACTA, YUHTHBAOIUIAE TPe-
BoBanus cooTBercTBYyOmed HucTpyKuud [K3, n nporpamma fononHu-
TeJbHBIX THAPOMETPUYECKHX HCCIefoBAHUA U HaOMIOREHHI 34 pexi-
MOM [0A3eMHLX BOJ A/IA YTOUHEHHS NPHXOAHLIX H PAcXOZHBIX cTaTel
GanaHca u onpefienenun ux obecrnedeHHocTH. B HTore no pesynsTatam
OypeHHst 1 onpoOOBAHMS SKCIIYATAHOHHBIX CKBAXWH, THAPOMETpH-
YeCKHX M THIPOTEOJIOTHUYeCKHX HaOMIOfeHHH 3KCIOAYaTalHOHHBIE 3a-
Macel MOA3eMHBIX BOJ (OlleHKA KOTOpBIX JAOMKua Obina BBIHIONIATHECS
Ha OCHOBe TPaJAWLMOHHOH JeTallbHOH pas3BefKH) OblH YABeDKJCHH
B 'K3 1o BbICOKUM MPOMBILIEHHBIM KATErOpHsAM, [PH 3TOM B COOT-
HOLICHHH KaTeropHil, B ABA pasa MPEBHIAOMHUM [pelyCMOTp eHHoe
uHcTpyKimein [K3.

BonosaGop nogseMHBIX BOJ Ha OMHCHIBAEMOM yyacTKe ObUT BBeRell
B 3KCITyaTal({i0 Ha ABA ¢ NOJNOBHHOA roJa paHblie, YeM 3TO MOXKHO
OblI0 cAenaTh Npu NeTanbHON pasBefike NOA3EMHBIX BOJ TPagHIIHOHHBIM
MeTO oM (M3 pacueTa: TOX— Ha AeTaNbHYI0 PasBefKY M YTBEp:KJIeHHe
sanacoB B ['K3 npu cooTHOIIEHHH KaTeropuii, MO3BOJSIONIEM BhlIee-
HHE KanuTa/lbHBIX BJIOXKEHHH Ha CTPOMTeNbCTBO Bojosalopa, IMoJ-
rofa — Ha COCTABMEHHe MPOEKTa M ero yTBepK/JeHHe M Tof Ha Oype-
HHe H ofopyAOBaHHe SKCINYaTAlHMOHHHX CKBAXKHH).

Oco6oe MecTO B OTHOIIEHHH PasBefKH H OLENKH 3KCIyaTanHoH-
HBIX 3aMacoB 3aHHMAIOT TOJ3eMHEie BOIBl KapcTOBHX ofnacTel
3iech BaxkHeHUIIM yCIOBHeM DallHOHANLHO NOCTAHOBKH DasBe lKH,
onpoGoBaHUs MOA3eMHBIX BOJ H JAOCTOREpHOH OLlEHKH HX JKCmyata-
IIMOHHBIX 34M4acoB SBJSETCS NPABHJILHOE NMOHUMAHHE TI'EOJIOTHYeCcK Of
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CTPYKIYPBI, CJAOKEHHOH KapeTYIOUHMHCS NOPOAAMH, H 4eTKoe npej-
CTaB/eHHE O TUAPOreONOrHUecKHX OCOOEHHOCTAX 3TOH CTPYKTYpH
(myiy gacTH ee).

[lo ycioBusiM oOpaszoBaHus, MacmtabaM # THAPOTEOJOTHUECKHM
0co0eHHOCTSAM KapeT maanhopMeHHbiX of1acTell CYillecTBEHHO OTIHYEeH
OT KapcTa obmacTell MpeAropHBIX KpaeBulx MporufoB u TeM Gosee OT
KapeTa rOpHo-CKIafuaTeix obsacrefi. Bo Bcex c/ayuasix KapeT cBA3aH
C pacTBOpPeHHeM, BhIeTaudBaHueM H 3po3uel KapOOHATHBIX NOPOJA,
HO (baKTopaMu, ONpeleNsTIoNMMH pasBHTHe KapCTOBBIX MPOLECCOB MO
rayCuHe U B 1mjave, ABASIOTCS: B MIaTHOPMEHHBIX 00JaCTAX — KOJIe-
Bauns (ypoBenb) 0asuca 3po3uH, B FOPHO-CKAAAUATEEX — TEKTOHHUE-
CKHe NMOJHATHS H COMPOBOXKAAIOUME HX PasphIBEE CIVIONITHOCTU FOp HBIX
MaccHBOB (pa3joMet, cOpockl, HagBuUrH). B COOTBETCTBHH ¢ 3THM KapCT
B IIaT(OpPMeHHBIX 00/1acTaX NPHYPOYEH r1aBHBIM 00pa3oM K PeuHBIM
JAOJIHHAM U HX CK/JAOHAM, B FOPHO-CKAafuaThX obmacTsix Hapsigy ¢ ob-
el 3aKapcTOBaHHOCTBIO MaccHBa Haubosee HHTEHCHBHOE ero pasBH-
THE MPHYPOUEHO K 30HaM TEKTOHHUECKHX HapYIIeHHH.

[Ipy pasBeiKe MOZ3eMHBIX TPeIIHHHO-KAapPCTOBBIX BOJ BHIBJEHHE
CTeNeHH M3YUEeHHOCTH padoHa MNPeLCTOSIHY THAPOreoJTOrHYeCKHX
HecneloBadul (Ba)KHOe BO BCeX C/iyuasX NPH pasBefKe [OA3eMHBIX
Boj /Mo0oro THma) uMeer ocofoe MeTofuueckoe 3Hauenue. [To pesyab-
TaTaM Takofi paloThl MOXKHO He ToJIbKO H30exaTb AYOAHPOBAaHHS U
Bomee weeHanpaBleHHO CTABHTH NOJEBble HCCAEI0BAHHS, HO U yJIH-
HUTb PSAABI THAPONAOrHUeCKHX HaOMwofeHH# M H3MepeHuil, HeoOXOAH-
MBIX A/IS1 OLleHKM 3aMacoB MMOA3eMHBIX BOJ OaJaHCOBBIM METOKOM.

B npoexT pasBekH MOJA3EMHbIX TpeHHHHO-KAPCTOBHX BOA LOMKEH
ObiTe BKJTIOUEH MOJMHBHT KOMIUIEKC HCCAe0BaHHE ¢ HOCAeA0BATEbHEIM
MX BBHINOJMHEHHeM B TpH 3Tana.

Ha mnepBoM 3sTane HeoGxofMMO MpPOBOXHMTL ClAefywoulde paloTH.

1. KoMIueKcHY10 THAPOTEOSOrHuecKyio CheMKY, BKIIOUAIYIO:
a) HaseMHble HaOMofeHUS H JAOKYMEHTANMI0 TeOJOTHUeCKHX, reo-
MOposIoTUUECKHX H THAPOreoJornyecKux ocoOeHHOCTell — JHTOM0-
THYeCKOro COCTaBa BOROBMELIAONHMX TOPOJ, YCAOBHA MX 3aleranud,
TPEMMHOBATOCTH, COOTHOLIEHHS ¢ TOACTUIAIOIMMH H MOKPHIBAIOUIHME
MX MOPOJAMH, COCTaBa H MOMIHOCTH IIOCAERHHX, XapakTepa penbeda,
MOUBEHHOTO U PACTHTENBHOrO MOKPOBOB, GopM KapcTa HA NOBep XHOCTH
M HX MOpPGOJOruuecKoii MpUYpPOUEHHOCTH, HCTOUHHKOB [OA3E€MHBIX
BOJ, HMX THIICOMETPHUECKOro MOJOKEHHA, pacxofa, XHMHUEeCKOro M
0aKTepHOMOTHUECKOTO COCTaBa, TeMllepaTypbt H MYTHOCTH BOJBE;
0) reotusuueckue, rop HOMPoOXoxUeckye, OypoBbIe H ONMBTHO-QHABTPA-
UHOoHHBIe paboTel LS BhISIBJAEHUS MIyOuHB! 3a/eraHds MoBepXHOCTH
KapCTYIOMMXCS NOPOJL, 30H TEKTOHUUeCKHX HapylIeHuii, MaKcaMa/b-
HOIl 3aKapCTOBAHHOCTH, XapaKTepa H3MeHeHH s MO ryOnHe u IyOHHBI
pacrnpocTpalieliusl TPeHMHOBATOCTH H 3aKapCTOBAHHOCTH, HANpaB/e-
HUS H CKOPOCTH JIBHKEHH S MOJ3eMHBEX BOJ, QUABTPaLUOHHBIX CBOHCTB
Nopogx.

[Tnomane THAPOreONOTHUECKOH CHeMKH HaMeudercss HCXOAS M3
MOpOMOTUUECKOTO CTPOenHsT pafioHa MpeAnojgaraeMoro pasMerieHns
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Bojio3abopa u TpefyeMoil ero NPOH3BOANTENBHOCTH. Bogosabopwl B Kap-
CTOBHIX 06MACTAX CjaeyeT paclnoiaraTh Ha NOHHKEMHBIX yuacTKax
MEeCTHOCIH, B Jjiorax, B JoJMHaX mnajeii, opparos, pek. Ecau paioH
HaMeuaeMol0 KpYIHOro Bojgo3afopa HpHYpoueH K JOMAMHE PeKH, TO
B IPAHHIBI CBeMKH JOMKHA OBITh BK/IIOUEHA 3TA JOMHHA BBEpPX OT BOJO-
norpedureds Ha paccrosuHuu 10—20 KM, ROMHHBL NPUTOKOB B 3TY
peKy Ha yKa3aHHOM yuacTKe W BOROpasjelbHBIE NPOCTPAHCTBA B pPa-
Inyce He Menee 10—I15 Km.

['MaBHBIM NPHHIMOOM yCTAHOBJCHHS TPaHHULl IHAPOreoJorHuecKoi
CbCMKH SIBAseTcs HeoOXOZHMOCTh H3yueHHS OCHOBHOH 06/JacTH MHTA-
HUS TPeHHHO-KAPCTOBLIX BOJ 110 OTHOIIEHHIO K YUACTKY BO3MOMKHOIO
pasmernenus Bojgosaopa. ['paHulbl CbeMKH MOTYT OBITh yCTAHOBJIEHDI
OPHEHTHPOBOUHO [0 HMEIOLIHMCSH TeoNorHuUecKHM H JaHAWAadTHBIM
KapTaM Ww/H IyTeM NpegBapHTedbHOH peKOTHOCUHPOBKH; B NPOIECCe
CBeMKH TpaHHIlnl ee MIONAKH MOryT OniTh IPH HeOOXOJXHMOCTH pac-
IHpeHsl HAW cyxensl; Mmacmrad cvemxu 1 : 25 000—1 : 100 000.

2. Tuaporeonornueckne H THAPoJOrHYecKHe HabJOfeHHs 3a pe-
JKHMOM IOJ3eMHBIX H NOBePXHOCTHBIX BOJ 110 HCTOUHUKAM (POJHHKAM),
CKBAXMHAM, TIOCTAM HA BDEMEHHBIX H JIOCTOSHHHX BONOTOKAX, BOJO-
eMax B YBfI3Ke C THAPOMeTeOPOJOrHUeCKHMH (aKTopaMu H sBje-
HHSIMH.

3. Habmopenna 3a HOIVIOMEHHEM H APEeHaxkOM MOBepXHOCTHOTO
CTOKa atMocdep HBIX 0cagKoB (THBHEBHX H TANBIX BOR) H pYUbEB, PeK.

Ha BTopoM srane no pesy/nbTataM HCCAefOBALHE MepBoro 3Tana
BoifHpaeTcs yuacToxk pasMenieHns Bogosabopa. Ha wem npopogmtest
THRpOreosioruyecKas CbeMKa, BKAIOUAnIas BCe OTMeueH e B 1. 1, a, 6
paothl u BblmosusieMas B Oojee KpymHoM macwrabe 1 : 5000—1 :
: 10000 B saBucumocTH OT pasMepa M CJAOKIOCTH y4acTKa.

OnbiTHO-(HABTpaUHOHHBE PAa0OTH 3eCh ROMKHBI NPOBOJH IS
KaK Ha OfHHOUHBIX CKBaXKHHAX, TaK M HA UX FpylNax — Kycrax ¢ oX-
BATOM [OJTHOM MOIIHOCTH IJIACTA H OTAENBHBIX €r0o 30H Mo rayGHHe.
[lesr ombiTHEX paboT — onpefeNeHHe THAPOreoJorHUeCKHX Iapame-
TPOB MJ/1aCTa, CBSI3H MMOA3EMHBIX BOJ C MOBEPXHOCTHBIMH M [OJyUeHHe
IpYTHX JaHHBX, HeOOXOJUMBIX A/ OIeHKH 3KCIMYATANUOHHBIX 3aMa-
COB MOJA3EMHBIX BOJ T'HAPABIHYECKHM, THAPORHHAMMUYECKUM M OanaH-
coBbIM MeTofamu. OfgHOBpeMeHHO nHa Bcefl ofwiefi (B mepBBI 3Tall)
MVIONIAAH THAPOTEOJOrHuecKoll ChbEMKH Npojo/KaTcs pabortul, yKa-
3anuble B . 2 u 3. Ha ocHoBe Hee/leoBaHu, BEIIOTHEHHBIX B [TepBLIH
M BTOpOH 3Tane, HameuaeTcsi cXeMa Bojo3adopa, MecTa 3a/oXeHHS
SKCIYATAalHOHHBIX CKBaXKHH H MX KOHCTPyKuHA. [IpoBoputcst Oype-
HHe Pa3BelOUHO-3KCIVIYATAHOHHBIX CKBaXKHH  OMBITHO-3KCIyaTa-
IIHOHHBlE OTKAUKH B TeueliHe AMHTeNbHOTO BpeMenw — 3, 6, 12 mec.
B 3aBHCHMOCTII OT TOr'0, HACKOJNBKO ROCTOBEPHO YAAN0Ch BHIBHTH HA
epBOM H BTOPOM 3Tallax HCCAENOBAHHH MCTOUHHKH [HTAHHA MOJ3EM-
HbIX BOAK. ONBITHO-3KCIUIyaTallHOllHAsh OTKAuKa JOJKHA COMpPOBOXK-
AaTeCS MOAHBIM KOMIUIEKCOM THAPOJOTHYECKHX, THEPOreo OrHuecKHX
H THAPOXMMHYeCKHX HAOMIOAEHHH B 30He AefCTBIS OTKAYKH U HA Beei
WIonAA pasBeaKil.
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He menee 1pyanyto 33sauy, yem B o6/1acTAX KapcTa, NPeACTABASET
pa3sBeika M OIEHKA 3KCIYaTallMOHHBIX 3aM14COB INOJ3EMHBIX BOJ,
NPHYPOUGHHBIX K OTAENbHBIM CTPYKTYDAM CKJaaguaTelx ofsaacTeil.
Oco0eHHOCTSMH MECTODPOMJACHHH NOJA3eMHBIX BOJ, (HhOpMHP YIOLHMXCH
B CTPYKTypax 3THX olJjacTefi, SBISIOTCH:

— MOAUMHEHHOCTH HX B CJOHCTBIX TOJIIIAX OTHeIbHBIM JHTOIOTH-
YecKHM IU1acTaM H cJ0AM nopof (M3BecTHAKAM, JOJMOMHTAM, Necua-
HHKaM), COCEACTBYIOLIMM C MIacTaAMH H CJIOAMH Ge3BOAHBIX TOPOJ K
HEPEAKO 3aMeramIniM NoL KPYTHIMH (J0 BEPTHKANLHOI0) YIJIaMH K ro-
PH30HTY, 2 B OZHOPOJHBEIX TOMIAX — 30HAM MHOBBLILLIEHHOH TpeLHHO-
BATOCTH, CBSI3aHHOH ¢ TEKTOHHMKOH, HJIH COOCTBEHHO 30HAM TeKTOHH-
4ecKHX HApyIUeHHI;

— JIOK4/bHOE pachpocTpaHeHue B T/aHe, BHITAHYTOCTb B (hopme
IOJIOC 110 IPOCTHPAHHMIO IIACTa WAH BAOJb 30HBI TEKTOHHUECKOI'O Ha-
pyuenus auG0 coCpeAOTOUEHHE Ha He3HAUMTRIbHEIX [0 pasMepaM IIo-
MaAsaX KynonooOpasHeX NOAHSTHI, CBOJOBbIX yacTell OpaxnaluTHK/IH-
Ha/MbHBIX CKIAJOK, KPBUIbEB CHHK/HHAJCH;

— HepaBHOMepHas cTeneHb OOBOJHEHHOCTH TOpPOJ B TJaHE H IO
paspesy, yBeqHueHHe MHHEPATHU3ANHH [TOA3EMHBIX BOA C raAyOHHON;

— He0osbIIIKe, Yame BCEro 3KCIVIyaTAlMOHHBIE 34NAachl MOJ3EM-
HBIX BOJ.

THNHYHBIME nNpHMepaMH TAKOTO THIIA MECTOPOXKAEHHH NOA3eMHBIX
BOJ MOT'YT CJIYXKHTb MecTOpOKAeHHS B Gacceiine pek Kapa-Kuurup u
Mxenananp B KOxuom Kasaxcrane (oGcnefoBangbie HaMH NIpH H3bICKa-
Huax B 1936 u 1956 rr., rae nogzeMHele BOABL NPy POUEHBl K CKJAaA-
uaThiM CTPYKTypaM, CIOXKEHHBIM KapOoHAaTHBIMM mopofamu KapGoHa
u JAeBoHa; BecmioOunckoe mectopoxkienne B Kycranaiickoit o0macT,
rJie oA3eMHbie BOABI NPHYPOUYCHB K JIHHE HO-BHITAHYTHIM CTPYKTYpaM
wupurol 200—800 M, c1oxKeHHLIM H3BeCTIIIKAMH HMMKHEro KapOowa,
3a/TeralonMMy MeXAY ciaaHnaMi; O6yXoBcKkoe MecTopokaenie B Kok-
ueTaBCKOH 00JacTH H Ap.

Ilpu pasBesKe NoA3eMHBIX BOA B TAKHX CTPYKTYpax Ha CTAZHH Npej-
BApPHTEJNBHOH pas3BefKi oco00e BHHMAHHE KOMKHO OHITH YRENeHo,
B YacTHOCTH, FeOJOrHUeCKOl H THAPOTeoA0rHUuecKofi ¢heMKe, BhHISIBIe-
HHIO HCTOUHHMKOB # YCA0BHE HOPMHPOBAHNS 3anacoB 1 KayecTBa NMoj-
3eMHBIX BOA, M'HAPOTeCJOrHUECKHX TpaHHI BOJOHOCHBIX IVIACTOB HJIH
00BOJHEHHBIX 30H B npefesiax IJIacTa, a TakKke onpo0OBaHHIO BOAO-
HOCHBIX IIACTOB B mIyiaHe M no rayOuHe. [lpu nomomurenbueix pe-
3yJIbTaTax npeABapHTeNbHOH pPasBelKH AeTalbHyio pasBejKy Aas 0o-
Jlee HaJEXKHOro onpefeneHnss KOJHUecTBa BOJB, KOTOPOE MOXKeET OblTh
NOYYEHO HAa MeCTOPOXKZEHHH, 1eNeco00pa3HO IPOBOJHTE 3JeCh TaKKe
nyTeM OypeHHsl pasBeOUHO-3KCIIYATAIHOHHBIX CKBAXHH M AJHTENb-
HOTO MX onpofoBanug oTkaukamu. [Ipu 3TOM passegouno-akcnnyara-
IIMOHHBIE CKBAXKHHBI c/IefyeT OyPHTh B MECTax (TouKax) pacroloKCHH S
pasBelOYHBIX CKBa)KHH, MOKA3dBIIHX JYUIllHe IMAPOreoJOrHUecKHe
yCJIOBHUSL.

[lpuBenennsie HekoTOpBIE PEKOMEHRAIMH MO pasBeAKe MecTOpo-
JKIEHHH ToJ3eMHBIX Boj B 00IIeM COOTBCTCTBYIOT «HICTpYKLUHMH HO
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NMPUMEHEHHIO KJIacCHQHKAUHH 3JKCIMYyaTalHOHHBIX 34NacoB MOA3eM-
HBIX BOJ K MECTOPOXKJEGHHAM NPECIbIX BOA», 1€ MPOTHBOpeuar pexo-
MeHJalUAM, npuBeReHHHM B pabore [112], n npeciefyOT Heab COKpa-
IeHU s BpeMeHU Ha PasBejKy MeCTOPOXKIEHHI MOI3eMHBIX BOJ| BO BCeX
OTMEUEeHHBIX BHIIIE YCAOBHAX 0e3 CHHMKEHHS CTEleHH A0CTOBEpPHOCTH
ee pe3yJbTaToB H YCKOpeHHs BBOjAa Bojf03a00POB B 3KCIyaTalHio,
B 4eM BCerjd uMeeTcsl HeoOXOJHMOCTH B CaMOM Hauase OopraHM3auuu
CTPOUTENBCTBA O0BEKTa

HanoxkeHHulii Belllle NPHHLHAIN MOCTAllOBKH paboT Mo pasBefke OT-
IeMbHBIX MECTOPOMKASHMH [O3€MHBIX BOR M TO MPOEKTHPOBAHHIO H
CTPOHTENBCTBY  BOJ03aDOpPOB  MpefnojaraeT TeCHYO B3auMOCBASH
MeXJy pa3BejouHOil (H3BICKATeNbCKOM) M MpoeKTHOH (npu HeoOXxo-
IMMOCTH M HAyUHO-uccjaefioBaTenbHoi) oprauusaumsmu u K3,
a TaKxKe MEKJly POeKTHOH H CTPOUTeNbHO (6ypOBOil) OpraHH3alHAMH.
SroT UpUHUMI [PeANosaraeT TakKe yTOUHeHHe MOopagKa GpHHAHCHPO-
Banug pabor no OypeHHio H ONpobOBaHUIO pPe3BelOYHO-3KCIIyaTa-
LIHOHHBIX CKBAXKHH KaK MeTO/a JeTalbHOH pasBeAKu ¢ TeM, uTOOH OHH
MOIVIH BHIIOMHATHCSA M0 pabounM yepTexkaM i OITAYHBATLCS 110 CTaTbe
KaNHTaAbHBIX BJIOXEHH.

DTOT NPUHLUN MBI pEKOMEHJyeM [OTOMY, UTO HA JOCTATOYHO U3Y-
YeHHBIX MeCTOPOXKAEHHIX MOA3eMHLIX BOA I rpynnel pasBeiKy B OfHY
cTajguio nyteM OypeHHs pa3BeOUHO-3KCIIYATALHOHHBIX CKBAXHH U
onpoBoBaHUa HX KpaTKOBpeMeHHBIMH OTKAUKaMH MOKHO OCYIeCTBIATh
fe3 BCAKOro pucka omubUTHCS B OLEHKe SKCIYaTallHOHHBIX 3al1acoB,
a Ha HeusyueHHHX Mectopoxkienusix Il u B ocoGennoctn III rpymn
Aaxe IpHd CaMOM I[OJHOM coOJIIOJleHHH CTaAMiHOCTH pasBeIok,
HO 0e3 OypeHusi Ha CTaluu J€TAalbHOH pasBeKu pPas3BejoYHO-
SKCIJIYATAlMOHHBIX CKBAXKHH M HX onpofoBaHHA AAMTENbHBIMU
ONBITHEIMH, OMNBITHO-3KCIMYATAMOHHBIME OTKAa4KaMH YacTo Helb3s
OlleHHTb BO3MOMKHVIO [POH3BOAHTENBIOCTE [POEKTHPYEMOro BOJIO-
3abopa.

CronMocTb JeTalbHON pasBefKu MOJ3EMHBIX BOA nyrteM OypeHus
PA3BelOYHO-3KCIIYaTAlMOHHBIX CKBAXKMH H JUIHTETBHOTO HA MeCTo-
poxaenusix 11 u II1 rpynn nx onpoGoBaHuS ONBITHO-3KCIIYATALHOH-
HBIMH OTKayKaMH ¢ pacxojioM He MeHee 75% ot gefuTa IpoeKTHPYeMOro
Bo/lo3abopa B COBOKYMHOCTH ¢ CHAPOTe0NOTHIeCKMMH H THIAPOXHMHUE-
CKHMH (ipu HeoOXOAMMOCTH M TUAPONOFHYECKHMH) HabaoIeHIMH
B 30He JleHCTBUS BOjo3abopa M NpojonzKeHueM 3TUX HabmofeHHii HA
ofiell mIomAaRu MpeaBapUTe/NbHON pasBefiku He OyfeT BBIUIE CTOH-
MOCTH JIeTalnbHO pa3Be/lKu, BHITOMHEHHOi MyTeM Oypenus u ompobo-
BaHNA pas3BefOulbIX CKBaxkHH. [JoayueHHBle MPYU 5TOM JAHHBIE JA$
MOACUeTa IKCIY ATALHOHHBIX 3aMacoB MOTYT OBITh Go/lee HaleKHBIMH,
yeM JaHHBIEe ReTANLHOH pAasBeiKH, BHITOMHAEMOH OOBIUHBIMH MeETO-
AaMu.

CTOUMOCTE OMBITHO-3KCITYaTaMOHHOM OTKAYKH BOJKBI, HAMpuUMep
B ofneMe 1 M%/c B Teyellne nosyroza Ha BHICOTy 50 M, MOXKeT COCTaBUTH
(mpu cToMMocTu 3MeKTposnepruu 2 Kom. 3a 1 kBT u) He Gonee 100—
120 TeIC. pYE.
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CTOUMOCTE ONBITHO-3KCIMYATAllHOHHOH OTKAYKH MOXHO [OACYUH-
TaTe N0 GopMyJ/aam:

N = -«m—%{’ﬁ;; (63)

W — Nt (64)

C—WPp; (65)

C,— WPy, (66)

rpe N —_— HOTpE‘GHaH MOIITHOCTE Ha OTKaqu KOoJHYeCTBA BOJbI

Q (B 1/¢) ¢ MIOTHOCTBIO Y, PABHOH ejMHHIlE, HA BHI-
cotry H (B M), kBr;
Ny M Vzp — KO3QpHLUHEHTL [OIE3HOr0 AeHCTBHA Hacoca W ILBH-

rateis COOTBETCTBEHHO;

W — rospoBast motpebHOCTL 3HEpruH, KBT u;

{ — rofoBas NPOJOJKHTENBHOCTH OTKAYKH, Y;

C — rojioBasi CTOMMOCTb 3HEPTHH, PYO.;

P — croumocts | kBt 4, pyG.;

C, — CTOMMOCTb 3afBAEeHHOH MOINHOCTH, pyO.;

f; — BpeMsl HCIOMAb30BAHHS 3afBJAEHHOH MOIULHOCTH, JIeT,

IMopcuer no dopmynam (63)—(66) nokaswiBaer, uro o0mas CTOH-
MOCTb 3afBAEHHOH MOUTHOCTH MJsI NPOBEJEeHUS OMBITHO-IKCILTYaTa-
LHOHHOH OTKAYKH 110 NPHBELEHHOMY BHILIE NPHMEPY COCTABHT OKOMO
87,6 toic. pyo.

K s10it cymme ciefyer n06aBHTHL CTOMMOCTB NOJBOAKH 31€KTpO-
3HeprHH, OTBOLA OTKAUHBAEMON BOJbI, CYMMY 3apa0OTHON NIAThL rep-
COHa/a, BHIIOJHSAOWIEr0 0TKAYKY H [a0MOJeHHsI, a TakKe PacXoinl
Ha aMOPTH3AUMIO H TEKYUIHH peMOHT. M3 ofuieii cyMmhl cienyeT BhH-
4eCTh CTOMMOCTH OypeHHst H o0OpyAOBAHASA IS CMEUUATbLHBX OIBIT-
HBIX OTKauekK, OMBITHBIX 1 HA0/M01aTeIbHBIX CKBAXKHH, KOTOpPbLe 02K HBI
ObiTh MpOOYpPeHDb PH AeTadbliof pa3Beixe OOBIYHBIM METOAOM Ha Me-
cTe, BLIOpaHHOM 1noj Bojao3alop, M KOTOpBIE 4Yame BCEro HE MOryT
OBITH HCIIOMB30BAHbI (10 MECTY HX PACIONOKEHHT, KOHCTPYKUHH, [IY-
OuHe ¥ 1O APYrHM NPHUYHHAM) Ja)ke B KaueCTBE NYHKTOB NMOCTOSAHHOM
cetnn HaGmofeHH 3a peXHMOM INOA3EMHBIX BOJA NPH SKCIVIyaTaluH
Boj03abopa H MOTOMY [IOMAHOCTBIO HAHM OoMbllefi 4acThio JHKBUIH-
pyioTcsl, HepegKo ¢ OcTaBlAeHHeM B HHX oOcaaHbiX TpyO.

2. TMJPOTEOJIOFTHYECKHE HCCJIENOBAHMSA
JJs1 NPOEKTHPOBAHMA BEPEFOBbLIX
(MH®UNBbTPALHMOHHDBIX) BOJ03ABOPOB

Bogosalopst u3 paAa CKBaXKWH, UIAXTHHIX KOJONIEB UM raaepei,
pacrofioxenHbie BIOIbL Oepera BOAOTOKA HJ/IHM BojoeMa (pexkH, KaHaja,
o3epa, BOAOXPAHMAMING) H PACCUNTAHHbIE HA oA ydeHHe HHDHABTPATA
H3 JAHHOTO BOAOTOKa (BOJAOeMa), HA3hIBAIOTCH HHPHIBLTPALHOHHBIMH.

Hudunbtpanuonueie Bogo3abopsl COOPYXKaoTcA OOLUHO TaM, e
HeT JOCTATOYHONO KOMHUYECTBA NMPHIOAHHIX AIA HCIONB3OBAHHUA MOJ-
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3eMHBIX BOX HWJIH 3KCIIyaTaids WX B JaHHBIE MOMEHT SKOHOMHUYECKH
HeesnecoobpasHa U rle 0 THAPOJOTHYECKHM YCIOBUAM (3HAYHTEIb-
Had IYTOHOCHOCTh PEKH, CHAbHAS 3aTPSISHEHHOCTb €€ B3BEHICHHBIMH
HAHOCAMH, BLICOKAs TeMIlepaTypa BOABL U JAD.) SKCIIyaTaLHs OTKpHI-
TOro BoZ03a00pa OKA3HIBAETCS CNOMHOR WIM HENpHeMJIeMOH.

HudunsTpannonusie Bogo3abopbl B OpaKTHKE BOJAOCHAOXKeHHS
yale BCEro COOpYIKaloT B I0JIHHAK PEK U B PACYETE HA UX [HTAHHE U3
PEKH pacrojaraloT Ha NoiMe, BBICOKOMH MofiMe Wl NP HX OTCYTCTBHH
Ha MepBOH HaANOHMEeHHOH Teppace.

B cnyuasx, Korpa auHamMudecKue H CTATHUECKHE 3aMackl IPYHTO-
BLIX BOJ, COlepXamuXxcsl B a/JNIOBHATLHBIX OTJIOXKEHHSAX B 30He Jeil-
CTBHS HH(HILTPALHOHHOrO BoJo3abopa, HebonbIHe, YT0 OOBIUHO HMEET
MECTO MPH MOLLHOCTH a/JUIIOBHS B JonviHax pex ao 10—I5 M u koria
Ha ydacTKe pasMeleH s HHQHIbTP alHOHHOTO BoA03abopa OTCYy TCTBYET
NOAMUTBIBAHHE ALJIIOBHANBHBIX BOJ BOJAMH KOPCHHBIX OTJIOKEHHIH,
NOACTUNAIOIKKX A/IIOBUI, BOAB OTKPBITOIG BOJOTOKA, Y KOTOPOro co-
OpYy:KeH NaHHBLIA HHOUILTPAUUOHHBEIH BoAo3abop, sIBJAAIOTCH eNMH-
CTBEHHHM MCTOUHHKOM ero muTaHusi. Taxue Geperosnie (nHpUIABLTpA-
ILHOHHLIE) BOAO3a00PBI PACCMOTPEHBl HHIKE.

[To paHHBIM MHOTOJIETHETO OMBITA U3BICKAHHH, IPOEKTHPOBAHHSA H
SKCIVIyaTalllid TAKOro poja HHOHUIBTPANHOHHBIX BoposabopoB [10]
MOKHO BBIA&THTb TPH XapaKTep HbIX N0 BelHdnHe aebuta Bojpo3abopa:
NPOEKTHLIH, HaYaJbHEI KCONYATANHOHHLIH U AMUTENbHBIH 3KCIIYyaTa-
[IHOHHBIH.

[lepBblit onpexensieTcst pacyeToM IO MaTepHanaM HATypHBIX THIApO-
reoNorHYecKUX HCC/IEN0BaHui, NMPUHATOH cXeMe u THIY Bojosabopa
U NpuHHMaeTcs oObIMHO NMOCTOSHHLIM BO BpeMeHu. Bropoil onpenens-
eTcst paKTHUICCKUM 0TOOpPOM BOABI B EPBHIH (IyCKOBOH) nepuoi paboThl
Bojo3afopa ¥ XapakTepusyeTcsl HAYKJOHHBIM H OTHOCHTENLHO ObI-
CTPHIM CHMIKEHMEM BO BPeMeHH. [peTdil BLISIBASIETCH N0 HCTEUeHHH
nepBoro mepuofa pabortsl Bogosabopa u mpexcraBasier coboi daxTH-
qecKHil oTOOD BOJBI, OTHOCHTEILHO NOCTOSTHHLIH B TeUeHHE JITHTEIb-
HOTO MepHoAa 3KCIayaTanusd Boposabopa. CooTHONUIEHHE 3TUX JAEOUTOB
nokasaHo Ha puc. 25. TIpoexTHmiit nebut (Q,,) B 3TOM COOTHOLIEHHH
MOYTH BCErJd HAXOJUTCS BRINIE SKCITYyaTaHOHHOrO Q,, 4TO CBA34HO
C HEMOMHBIM YYeToM B NpoeKTe (PUIbTPALHOHHOIO CONpPOTHB/IEHHUS
pycna peku, chopMupoBaBllerocss Ha yuyacTke Bogosabopa 1o BBOAA
ero B 3KcIIyaTalltio.

Hauannueifi ne6ut Bogosabopa @, Moxker OHTh B OZHHKX CAYydasx
BLIIE, B APYTHX Ha yDOBHe, B TpeTbux Huxke O,,, HO BCeraa BhHILIe
Q,, TOCKONbKY B HayalbHpli nepHoj paboTel Bojosafopa K HEMY
HAPANY ¢ MHDUALTPATOM H3 DEKH, ONpeAensiomHM Q,, CTATHBAIOTCS
H TAK Ha3bIBaeMBle CTATUUECKWE 3AMACHl MOA3EMHBIX BOJ an/loBHalb-
HBIX OTJIOXKeHHH. IKkcmayaTanuolnsii aefut Bogosabopa BO Bcex
3TUX Clyqasx Oyaer, kak u Q,, ®ynxuued TtuIa u cXembl Bogo3abopa
¥ B OTIHYHE OT Qp, (yHKIUel HCTOPHUECKH CNOMUBLIHXCH U DaKTu-
YeCKH CYILECTBYIOU{HX NMPUPOAHBIX DUIbTPALUOHHBIX YCIOBHE MecTa
ero pasMemeHust — IJIABHLIM 00pa30M cTelleHu coBepLIeHCTBA THAPA-
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BJIVYECKOl B3aHMOCBSI3H PEUHBIX BOJ C AJJMIOBHAIbHBIM BOAOHOCHBIM
FOpPH30HTOM, B KOTODHIH 3a/0KeHbl BOAO3aXBaTHBIE COOD YKEHHUS, T. €.
YCJIOBHIT, BCErla B KAKOK-TO MEPE OTJHIHBIX OT 3a/M0KEHHBIX B IPOEKT
0 pe3ynbTaTaM H3BICKAHHH.

Bpewms #;, B TeueHHe KOTOPOro yCTallaBAHBAETCHA 3KCIIYaTANHOH-
Hblfi 1€0HT, MOKeT ObITh Pa3/JHUYHbIM, TOCKOJBKY OHO 3aBHCHUT OT CTe-
IeHY ydeTa B [IPOEKTE IHAPOre0JOrHYECKHX YCIOBHH ydacTKa Bojo-
safopa, ofbeMa CTATHYECKHX 3a[ACOB TIPYHTOBHIX BOJX aLIIOBHAIb-
HOro BOJOHOCHOTO FOpPH30HTA B 30HE AEHCTBHS BoJo3abopa U KoaHde-
cTBa ot6upaemoli Bopo3abopoM BOABI B €NHHHIlY BPEMEHH B [EPUOA

Puc. 25. Tpaduk Q@ = f ({) uHQUILTPALHOKHLIX BOJO-

3
3a60poB B Hauaje IKCIUyATALHH. 4w eyt
1 — npoexkTHH#E (pacyeTHHIt) feGHT an; 2 — HayaJbHHHK 2 F 3
SKCMNYaTAlHOHHbI} (myckoboit) Qi 3§ — RJIHTeIbHBI /
SKCINTYaTanHOHHMH Qg \i PN JE—
Puc. 26. Tpaduk Q = [ ({) HHQUALTPAUHOHIELIX BOJO- T~

3a60poB NPH LJIHTeNbHOH 3KCMJAyaTallHH.

7, 2 — KpHBHIE 3KCIJyaTaLHOHHoro AeGHTa BoAosabopa B ¢
nepuof, Ty B pasuble Mo BOAHOCTH THAPOJOTHUECKHUC TOAL g ti

1, 31 2, 4 — 1o e, & nepHoAbl T, u T, B OJJUHAKOBHIE 110

BOJIHOCTH THJPOJIOTHUECKHC TI'OAb

@ M3/cymkuy
a

0
&, \ Z\\ ! /Aa J 4
X 40
[ZH S '\ ’/
0= ~ 1N da \' 144
J | —
YBecnu  Aemo \lcens ' fumu |Buna | flemo  Urens (uma| ;
0 # £, b t ts 4 ¢ ty ty
J= 7; - 7y -

OT £, N0 #;. DTO BpeMsi MO PSIAY AEHCTBYIONMX HHPHIbTPANHOHHBIX
Bojosabopos [10, 17] cocTaBuio oT HecKOMBKHX MecAneB A0 rojad,
2

OTHOLIEHHE g—n — ot 0,9 10 0,2, a oTHOWIEHHE 9 —ort 0,71 50 0,35.
P H

OmnpiT 3KCImIyaTauuun HHQUIBTPALMOHHBEIX B0J03aBOPOB MOKa3al,
4TO YCTAHOBUBIUMIHCA B IEPHOA OT #, A0 ¢, IKCIIyaTaUHOHHBI NeOUT
BoJo3afopa OKa3blBaercsi:

— HemoCTOSIHHBIM BHYTPH THAPOJOrHUeCcKoro rofa. Exeronso
B NaBOJAOK BCAEACTBHE [ONBEMA YPOBHsI BOAbL B PEKE H BOJOHOCHOM
n1acte, nepeopMUPOBAHUS PyCIa PeKd H yJAyUYUIEHHs] YCMOBHH HH-
¢dunbTpamu 1ebUT Bogosabopa 3aMeTHO MOBLINIAETCS U 3aTeM B Hauame
WK B II€PBOH MOJOBHHE MEXEHNOro MepHoja BHOBb CHHXKaeTcsl 10
MCXONHOH BeTWYHHEL;

— 3aBHCSIHM OT BETHUHHBI H TMPOJOJKHTENbHOCTH NaBOAKA —
MaKcHMalbHble NeOHTH Bojo3abopoB B IABOACK B Pasiuuilbie MO BOA-
HOCTH TOibl HE COBMNAJAIOT MO BeTHUYHMHE M CMELLAIOTCH BO BpeMelH
(puc. 26).
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[poponxuTtenbHocTh Nepuoda T ¢ NpakTHUECKH NOCTOSTHHBIM Je-
6ruTOM HHQHILTpALHOHHOTO BOAo3abopa B MEXeHb, XapaKTepHU3ysch
BHYTPH THAPOJOTHUECKOro roga KpusbiMM 1, 2 (cM. puc. 26, a), u3-
MepsieTcsi MHOPHMH roflaMu ¥ Aecsitunerdsimu [10].

OnumT 3xcmyatandid HHQUILTPALHOHHBIX BOZO3a0OPOB NOKa3bl-
BAEeT, HAKOHEll, YTo [o UcTedenud nepuoaa 1y B ux paboTe HacTynaer
nepuog T,, XxapaxkTepusylowuiica kpuskiMu 3, 4 (puc. 26, 6), mo Ko-
TOpLIM UKCHpYeTCs HeKoTopasl BeJIHYHHA

AQ = QaT1 - QST.’ (67)

rae Q5T1 u Q,,, — SKCIyaTanuoHHbe Re6uTsl Bogosabopa B nNepHONBL

Ty u T, B oqHaKOBBIE N0 BOAHOCTH T'HAPOJOrHYECKHE TOJBL.
Mexny Qs u Q.7 peskoil rpaHHUB BO BpEMEHH, KaK 3T0 MOKa-

3aHO Ha puc. 26, HeT; cHuKeHHe jefuTa BOjo3abopa MPOUCKORUT
MELJIEHHO, TI0 Mepe TMOCTeMEeHHOro Hawkom/ienust (GakTopoB, BHI3bIBAIO-
MHX 3T0 cHukeHue. OHAKO BpeMs, Korga Besuunna A cTAHOBHTCS
y2Ke OLLyTUMOH, QURCHPYeTCSI 4eTKO ITOMY BPEMEeHH U COOTBETCTBYET
Ha yKa3aHHOM pHCyHKe KoHer| nepuoga 7. Benuunna AQ Henocrosinna
Y C TeueHHeM BpeMeHH Bo3pacraer. B ofigeM cnyyae ona cBf3ana ¢ He-
KOTOPOH «OCTATOYHOH», HE CHSTOH Ouepe/HbIM MABOJKOM SKCIJyaTa-
IMOHHOH KoJbMaTamnuell pycna pexu, 3auNeHUEM CKBaXKHH, 3apacTa-
HHEM HMX (UJIBTPOB H MOBLILIEHHEM FHAPABAHYECKOrO CONPOTUBJEHHS
FPYHTOB B NPU(UIbTPOBEIX 30HaX ckBakuH. [Ipu pabore nudpunvrpa-
IHMOHHOrO Bojo3aBopa B yCJAOBHSIX eCTECTBEHHOTO pEXHMA pPEKH
(6e3 ycrpoiicTea pycnoBbix 3anpyn nuxe sofosdabopa) OGOgablIast uacTh
BeJHYUHB AQ MPHXOAUTCA HE HAa IKCIJIYaTAHOHHYIO KOJbMAaTalnuio
pycna, a Ha yxXyaueHue paboThl CKBaXHH B pe3yJjbTare HX cTapeHds.
B cnyyasx ke sKcmiyaTauuu HHQHALTpANHOHHOrO BoAosabopa wue
TOJILKO IIPU eCTECTBEHHOM PeKHME PYyCJOBOrO IOTOKA PEKH, HO U ¢ Ma-
JIOH BeJIMUMHON Nepenafa Me;XAy YpPOBHEM BOAB! B PEKe H AHHAMHUe-
CKHM YpOBHEeM B CKBaXKHHaX (no nawum HabmiofeHuHsAM Ha Bogosalbo-
pax Tarapun u Bawkupuu He Gonee 0,056—0,06) AQ npakruuecku
IEJHKOM OTHOCHTCS 3a CueT yXyAlleHHs paboThl caMuHX CKBaXMH.
B ycloBusiX, KOTAA eCTECTBEHHBLIH PEXUM PEKH HApyLIaeTcs ycTpoii-
CTBOM HEXKe BoAo3abopa pycnoBoH 3aipyasl, KOJbMATALU S CTAHOBUTCS
ompefenaouuM Benuwuy AQ daxrtopom.

Taxum ofpasoM, moxkHO crenath BHBOX, YTO WHPUALTPALHOHHBIA
BOJl03a6op MoKeT paboTaTh AMUTENLHOE BpeMst (RECSITKH JIET) C MPaKTU-
UECKH TOCTOSH'BIM JcOHTOM, €C/H OH'

a) 3ampoeKTIPOBAH C OCTATOUHO IO HBIM Y UETOM NP HPOAHLIX yCAO-
BAH MecTa ero pacnoyoKeHust;

6) nocrpoen Ge3 HapyLIEHHST eCTCCTBEHHOR AMHAMHUKH DPYCNOBOTO
noToKa;

B) pacCYuTaH Ha ONTHMAALHYIO BeNHYMHY YKJIoHa HHPUALTPa-
HOHHOTO 1IOTOKA OT PEKH K KaNTa:<HblM COODYXKeHHsM — lie fosee
0,05—0,06;
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) HauexawuM o6pasoM SKCINYaTupyercst (IePHOANYECcKasi YHCTKa
cKBaxkuH, oOpaborka uX (GUABLTPOR ¥ NPHQHIBTPOBLEIX 30H TPYHTOB
BOJOHOCHOTO TJIacTa, 3amelna (QUAbBTPOB B CKBaKHHAX WIH OypeHue
CKBaXXHH BHOBD).

CobniozeHue Noc/IeHUX TPeX YCIOBHI, 06eCceUHBAIOUX QTHTENb-
HYI0 HOpMa/ibHYI0 pafory HHQHUIBTPAIHMOHHBLIX BOA03a0OpPOB, JErko
OCYILECTBHTL TNPH MPOEKTHPOBAHUH, CTPOUTENLCTBE H IKCINYATANUH
BON03a60p0B; COBMIOIEHIEe TEPBOrO YCAOBHS CBA3aHO C PSIIOM TPYAHO-
cTell mpoBefeHusi u3bicKaHuil. Hekoroprle pexoMeHpanuu no sromy
BOTIPOCY W3JAraloTcst HuXKe.

BuiGop mecta pacmosioxenMss Bomo3adopos

Wupuastpanuonnse Bogozabopbl B pacuere Ha MHTAHHE W3 PEKH
pacrnonararmT, KaK OTMeueHO BHILIE, HA Nolime, BLICOKOH MOAME HIH
Npu uX OTCYTCTBHH HA NMepBOil llaANoOHMEeHHOH Teppace.

B ruzporeosoruueckoM OTHOIIEHHH Hanbonee NpeANTOUTHTE L HBIMU
A5l pa3MenieHust HHQUILTPANHOHHBIX BOA03a60POB SIBNSIOTCS:

1. Henepemepsawomue yyacTKH INepeKaToB, TAE PyCIa peK 1o
CPABHEHHIO C JADYTHMH YUuacTKaMu CJIOMKEHB, KaK NpaBHiIo, Donee
KPYIHBIM OOJIOMOUHBIM MAaTepHANOM, MeHee 3ausIeHH H NOJABepKeHbl
Gonpiiell aepopManud B NaBOLOK.

2. YuacTkH peKH, NpsIMOJHHEHHble B INIaHe, ¢ IUHPOKOH CyXo#
nofiMoii, cBobonHOM oT cTapui H OON0T, ABMAOUIMXCA HCTOUYHHKAMH
Kenesa.

3. YuacTku Baonp nofmbiBaeMoro Oepera pekH ¢ KpyTonalalomuM
B cTopoHy ¢apRaTepa JHOM pyc/a, ¢ r1yOHHOK nOTOKA, IIp eBLILaKomel
MAKCHMATbHYIO TOMMIKHHY JIbJAA, 4TO ofecneddBacT HAUMEHbINYIO MIH-
PHHY TOJIOCH MOJHOrO NMpOMEepP3aHust pycaa Brodb ypesa. Ilpu sTom
cJlefyeT YUHTHIBATh, UTO HA TAKKX YUaCTKaX NPOAYKTH pasmbiBa Hepera
YaCTO OTKAAALIBAIOTCA 31€Ch e, CO3/aBasi IO IHY PEKU eCcTeCTBEHHBIH
CYTJIMHHCTBIA 3KpaH, B CBSA3H ¢ ueM Oeper NpUXOAUTCH KpeNUTb.

4. YuacTKu ¢ MaKCHMANBbHONH MOIIHOCTBIO AMMIOBHS W JYULHMH
(PUALTPANMOHHBIME CBOHCTBAMH; B 3TOM OTHOIIEHHH B JOJMHAX pek
HauGoNpIIMA MHTEpEC MPEACTABISIOT NepeyrnyOleHHble YdYacTKH
(yuacTKH ApEBHHX pycCen).

BriGop wmecra pacronoxkeHust HHGUILTpANMOHHOrO Bogo3abopa
MpPOBOAUTCA B Ba 1ana. Ha mepBom srtane (MONEBOM) C 3TOH LEIBIO
BEINIOJTHSTFOTCSL:

— of1iee peKOrHoCIH poBOUHOe obcnenoBanue Omuxalimed K Bofo-
NOTPeOUTENI0 YACTH AOJHHBI PEKH,

— 3JIeKTpopasBenounblie pabOTLl METOAOM BEPTHKATLHOTO 3JI€K-
TPHUECKOTO 30HAHPOBaHUs (B33) MIa BLIBIeHHs MOLIHOCTH aJJlo-
BHANBLHBEIX OTIOXKEHHUH;

— OypeHue u onpoboBaHHe OTAENbHBIX PA3BEIOUHLIX CKBAKHH A
onpeneneHus XapakTepa HaiJacTOBaHHA, COCTaBA, DUALTDPANUOHHBIX
CBOMICTB A/JIIOBUANBHBIX OTIOKEHHH H KauecTBd BOAb;

— ofneruenHble NpoMephl pycaa peKH ¢ ra3oMepHofi NpHBA3KON
TOUeK NpoMepa;
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— 30HAADOBaHMe JHA PeKd 51 YCTAHOBJEHHS JIHTOJOIUYECKOLO
COCTaBa JOHHBIX OTIOMKEeHHH (MUabl, NecKHd, rpaBuil, raabka u Jp.)
C I1a30MEpHOH NPUBA3KOH TOUEK BOHAHPOBAHHUA.

B33 u OypeHue OTAENBbHBIX CKBAXXHH BeACTCH IO NONEpeYyHHKAM;
Ha MafblX ¥ CPeJHHX peKax — 4Yepes BClo NONHMHY PeKd B Ipelenax
nofiMel AU NepBOH HAAMOHMEHHOH Teppachl H B pyc/ie peKH; Ha Kpyl-
HBIX PeKax — B Npejenax NofMbl UJIH NepBOH HaANOHMEHHOH Teppachl
Ha obcienyeMom Gepery u B peke 10 CepeliUHBI ee pycaa.

[To pesynbTaTam nepeuucaeHHbIX paloT HamedaeTcsi yYacToK AJIst
MOCTaHOBKH [JI€Ta/lbHBbIX H3bICKAHHUIT, a MecTo Bojo3abopa B npepenax
3TOrO Y4aCTKa oMnpefiesisiercsl Ha BTOPOM 3Tane Mo pe3ynbTaTaM JeTasb-
HbIX HU3bICKAHHEH, cOCTaB, OOBeM W METOAMKa KOTOPbIX NPHBOAATCA
HHXKeE.

[1pu onpenenenny pa3MepoB (NIpOTKEHHOCTH) y4acTKa A5 HOCTa-
HOBKH J€TaNbHbIX U3BICKAHUH C/efyeT HCXOAUTb U3 NOTPeGHOrO KOMuU-
4eCTBa BOAB! (3alaHHON MPOHM3BOAMTENBHOCTH NPOEKTHPYEMOI0 BOAO-
3abopa) ¥ KONHUECTBA BO3MOKHOTO NonydeHust ee ¢ 1 KM dpoHTa peku
B JaHHBIX TUAPOTEONOTHYECKUX M THAPOMOTHUECKHX YCIoBHfX. 3a-
ladya 5Ta MOXeT ObITh peieHa MeTOAOM aHaNOTHH 110 NPOU3BOAHTEIb-
HOCTH WHOHUJIbTPAIMOHHBIX BOA03a0OPOB, SKCILIyaTHPYEMEIX B yCJO-
BUSIX, aHAJOTMYHBLIX (MM NPHBEAEHHBIX K aHANOTWMUHBIM) YCJIOBUSIM
npoeKkTupyemoro Bopo3atopa, Wiy IyTeM OPHEHTHPOBOUHBIX PacueToB
3KCNAyaTaAHOHHOTO [e0uTa OpPOEKTHPYEeMOro HHPWIBTDPAaNHOHHOTO
BoA03a60pa B NaHHBIX NMPUPOAHBIX YCIOBHSAX.

g penieHus 3Tofi 3allaud MeTOAOM aHaNOTHH MOXHO MOJB30-
BaTbCsl JaHHBIMH, NpUBEAeHHBIMY B paGorax [10, 116, 1351, u apyrumu
AHANOTUYHBIME CBEJEHHAMH TO HHPUILTPAUMOHHBIM Bopo3abopam,
SKCIVIYaTHPYEMbIM B PA3JHYHBIX palioHax cTpanbl. OpueHTHpoBOYHbI
pacuer AJMUHBl YY4CTKA JEeTalbHBIX H3BICKAHHA MOMKeT OBITb BBI-
MOMHEH [0 pe3yabTaTaM HCCAENOBaHHHA, NPOBOAMMBIX Ha INEPBOM
sTane.

Jauny (npoTspKeHHOCTb BAOJAB PYC/Ia peKH) ydacTKa s MoCTa-
HOBKY Je€TanbHBbIX M3LICKAHHHA CcleqyeT HaMeuaThb c 3amacoM; Kosddu-
IHEHT 3amaca B PAa3JHUHBIX THAPOTeoJOTHYECKHX YCJAOBHUAK MOXET
OblTb pa3nUuUHBIM, HO He MeHee 1,5—2 No OTHOIIEHHIO K Mpo-
TSIXKEHHOCTH, OMNpPeJeNeHHOR IO AHALOIHH WIH OPHEHTHPOBOYHBIM
pacueroM.

CocraB, o0beM M MeTOAMKA JNeTajJbHBIX MccJel0BAHMM
Ha BHIODAHHOM ydacTKe

Llenbio usbicKaHuil Ha BHIOpaHHOM yuacTKe SIBASETCS ONpefeeHue
MECTa PAacHOJIOKEHUS KANTAXKHBIX COOpPYKEHHH, HCXOLHBIX AAHHBIX
LIS ONpefesIeHu st SKCIyaTalluoHHOTo JlefuTa Bofo3abopa i nporHosa
KayecTBa BOJBI.

B cocraB usbickannit BXOAAT ruApoMeTpUYecKHe, 3JMeKTpopasse-
LOuHBle, THApOreosoruueckue (O6ypoBble — pa3BelouHble U OMBITHO-
punbrpanuonnse), naboparopHble u Tonorpaduuyeckue pacoTwl,
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I'napomepuyeckne ucciaen0Banus

3anauefi THAPOMETPHIECKHUX HCCIEJOBAHUMN SIB/ISETCS: ONPESTIeHHE
pacxXxolOB H YPOBHell BOABI B PEKE U NOJYUEHHE NpH 3TOM JaHHBIX J/15
pacuera pacxolia U ypOBHs HEOOXOLHMOH OBecneyeHHOCTH; onpejene-
HHE MYTHOCTH BOJb, BEIIECTBEHHOTO U TPaHyJOMETpHUECKOro cocTaBa
B3Becefl, cKopocTell TedeHHu A BOALL B peKe, XapakTepa U UHTEHCHBHOCTH
nedopmauuu pycna, pasMmbiBaemocTd Oeperos, ofmero u ocofeHHO
3UMHEro pexuMa peku. C 3Tol [enblo cocTas, 00beM H METOJMKA H3bl-
CKaHHH HaMCUYalTCs B COOTBETCTRBUHU ¢ HacTtaraenusmu I YTMC rugpo-
METPHUECKHM CTAHIMSAM M NocTam. B cocTase rufposjoruuecKux pa-
60T HEKOTOPYIO CNeUH(HKY NpH H3HICKAHUAKX A5 HHOHILTPalHoH-
HBIX BOJ03a00poB NpHOOpeTaeT BLISIBJIEHHE 3UMHEr0 PEXHMa peKH,
B pe3y/bTaTe KOTOPOro JOJKEH OBITh NOKa3aH XxapakKTep H3MEHEHHs
KHUBOTO CEYEHHsI pyc/ia BO BPEMEHH 3a MepHOJ 0T Hauand JAejJocTaBa
Ao Hauasla Jepoxona. /s 5T0ro NpoH3BOAHTCS J1e0Bast CheMKa pycaa
IO Havasla JIeloCcTaBa M JBa-TPH pas3a B MepHOJ JefocTaBa: B IlepBbIi
Mecsll JefocTaBa, B cepejiiHe nepuosa JefocTaBa u Nepes JAeJ0X0j0M,
Korjaa TOJIIMHA JeAsHOr0 NOKPOBa HaHGOJbILIAS.

CpemKa pycna npOBOAMTCS: MO AIHHE peKH — B NMPEAesax BCEro
ydyacTKa [eTalbHOH pasBelKH; MO LIHPHHE — Ha MaTHX M CPEIHHX
peKax B mpefienax Bcero pycia (ot Oepera fo Oepera), Ha KPyIHBIX
pekax (takux, kax Boara, Euuceit, Kama u 1p.) — 10 cepeauHsl pyena
peku. CheMKa BHIMOJMHseTCs MO nonepeunnkaM depes 20—50 m. lar
MeXIy TOYKAaMH NpOMEpOB Ha momepedHukax 2—5 m — y Oeperos
B 1I0JI0CE BO3VIOXKHOTO IIOJTHOTO NMPOMEp3alius Bojsl B DEKe U ee JHa
A 10—20 m — B of1acTH KHUBOTO CEUCHHUS.
¥ Bonpuive WM MEHbUIHE DACCTOSIHHA MEXAY NONepedyHHKaMH U
MEKIY TOYKaMH [IpOMEPOB HPHUHHMAIOTCS B 3aBHCHMOCTH 0T Mopdoo-
radeckKux ocofeHHOCTel pycaa peku, TIyOuHbL BoABl U PasMepoB yda-
cTKa ucehenoBanuii. Tak, Ha ydacTKax peK ¢ 4eTKO BeIpaKeHHBIM
PYC/IOM, COCPEAOTOYeHHBIM TOKOM BOALI B HEM, XOPOMIO OYepuUeHHBIMH
GeperamMu, OTCYTCTBHEM MEJIKHX [1€DEKATOB U ¢ NIyOHHOH, 3HAYUTENBHO
NpeBLIAIIEH BO3MOKIIYIO TOMIHHY JbAA, MOTYT ObITh P HHSITH GOMD-
ke paccTOsIHUS H3 MPUBEAEHHHIX BhILIE.

[To pesynpTatam IPOMEPOB COCTABAAIOTCA IJIaHH-CXEMBl pycia
PEKH Ha pa3uble mepuHOAbl roja H 1a pa3ioe BpeMsi B IepHoj, JeL0cTaBna,
a Takxke mpoduaH N0 XapaKTepHEIM TIONMepeyHHKaM. PesyabTaThl
TPOMEPOB JOMKHLI OBITH HHTEpHpPETHPOBAHB ¢ YYETOM pPacXolOB
H YpOBHe# BOiel B peKe 3amanuoil (oOprano 959, -Ho#t) obecneuen-
HOCTH.

Marepua/lbl THAPOMETPHYECKHX HCCJIeAOBaHUf HCMOMBL3YIOTCS NpU
YCTAHOB/JAEHHH PAacyeTHHIX 3HAYEHHH BeNHUUH, BXOAAMUX B GOpPMYJIb
onpeseneHus SKCIIyaTauonHoro febuta Boposabopa: H jmeq — MOIL-
HOCTb BOJIOHOCHOTO TOPH30HTa U Lp,ey — PACCTOSIHHE OT ypesa BOAHI
B peke o Bojo3abopa.



Funporeonoruqecxne HCCIEeNOBAHNA

B samauy ruiporecsiorHuecKux HCCJCLOBAHHHE BXOIMT oOIpeie-
JeHue:

— MOIIHOCTH W pa3MepoB B I/1aHe B OpPEReJax MNOHMBI, HaJNO-
MEHHOH Teppachl aJUIIOBHAABIOIO BOJOHOCHOIO TI'OPH30MTA, JHTOJO-
PHYECKOr0 W TPaHyJOMETPHUECKOTO COCTaBa CJaralmux ero otio-
JKEeHHH ¥ X PUABTPANMOHHBIX CBOHCTB;

— MOILHOCTH, XapakTepa HAMJIacTOBaHHs, COCTaBa W (uAbTPa-
TUOHHBIX CBOMCTB PYCJOBLIX OTJOMKEHUH;

— CTeNeHy CBSISH a/MI0BHANLHOTO BOJOHOCHOrO rOpH30HTA ¢ pe-
KOH;

— THIPOTeoJIOTHUECKHX YCJIOBHH KOPEHHBIX OTJOXKEHUH AOJUHDI,
TOACTHAAIIMINX ANMOBHA (Haluude WAHM OTCYTCTBHE TMOA3EMHBIX BOJ
B KOPEHHBIX OTVIOMKEHHSIX, KOJUYeCTBEHHAN M KA4YeCTBEHHAS] XapaK-
TEPUCTHKA UX, CBA3b ¢ a/lJIIOBHEM);

— XHUMHUECKOro COCTaBa u DaKTepHaNbHOTO 3arp I3HEHHs I YHTO-
BHIX U PEUHBIX BOJ

C 3Toli nenbio OPOBOAATCH KOMMIEKCHBIE THAPOreoforHYecKHe
UCC/IEOBAHN A JIUTOJNOTHUECKAsA CBEMKa JHA pPYcla PeKH, 3JAeKTPo-
pasBeaka, OypeHHe, OmMBLITHBIE HAMHBLI BOgBHl B JOHHBIE OTJIOKEHHS,
ONBITHBIE OTKA4KH, OTGOP Mpol TPYHTOB U BOJBI, HX aHalIH3HL.

JIuToNnornyeckad ChbeMka pycaa peku

JluTonoruueckast cbeMKa OPOM3BOJUTCA IS OOPEfieNeHHA Xapak-
Tepa HANJIACTOBAHUS W JHTOJOTHUECKOTC COCTABA PYCJAOBBIX OTIOKe-
HHH C 1enbio nocsiefyiollero onpofoBaHust X Ha QUABTPANMIO M

& 7 & &5 & F

Puc 27 ®parmeHt JHTONOrHYECKOH Kap-
Thi JHa pycaa p Mk na ywacrke Hoso-
Tymyrykckoro Geperosoro (HEGHIbTpPA-
IHOKHOrO) Bojo3abopa

I — wunbl, 2 — neckKH HJHCTHIE, 3 — NecKH
¢ rpaBHeM, 4 — TaJeuyHHKH ¥ rpaBuit ¢ nec
KoM, 5 — pasBeflOYHBIE CKBAa’KHUHBI, 6 —
IlpoMePHble H 30HAHPOBOYHBIe NOlepeYHHKH,
7 — JMHHMM ypes3a BOABl B pycie

S i G T N
OLLEHKH (PUJIBTPATIHOHHOTO CONPOTHBJEHUS Jioxka peku. ChemMxa ocy-
LIECTBJIACTCA [yTeM MOCHEeJ0BATENbHOIO BHINOJHEHHS CAEAyIOHX
pabot:

— 30HIMPOBAHUA J0XKa PEKH IIECTOM H OMNpeJeNeHHs JHTOJNOTH-
YECKOro COCTaBa MOBEPXHOCTHOTO CJI0s TPYHTOB Ha oulynb. 3oHau-
poBaHHe BEJeTcs MO TeM JKe MOoNepPeuHHKaM, YTO U JeloBas CheMKa
pycnia, ¢ TeMH XK€ DAcCTOSHHAMH MeXk/y NONepeuHHKaMH W MEXAY
TOYKaMH IIpOMEDOB;
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— cocTaB/aeHust paboueil KapTsl THTOIOTHYECKOTO COCTABA XOHHBIX
oTI0XKeHHk (puc. 27);

— OypeHust 30HAXPOBOUYHBIX CKBAXKHH B IpeleNax KaXJIOokH JIHTO-
JOTHYECKOi PA3HOCTH OTJIOMKEHHH, BHISIBAEHHBIX JIHTONOTHYECKON
cheMKoil. BypeHnue pefeTcsi MeTofoM onepexarolieit 3a00i CKBaXKHHbBI
nocaiku oOcajHulXx Tpy® Ha raybuuy 0,5—(,7 M H NOCIEAYIOIIEro
H3BJIEUeHHsI TPYHTOB U3 CKBAaXKHHBI CNENHaILbHBIM HAKOHEUHHKOM —
npoboorGopHHKOM, 3abupaemeiM Ha ray6uny 0,3—0,5 m. 10 mos-
BOJISIET YTOUHHTh COCTAB JOHHBIX OTJIOXKEHHH, BHIABHTL XapakTep
3aHJIEHHOCTH IIOBEPXHOCTH [Ha PEKH Mpu ee HAIHUHH, ONpPEeIHTH
MOIILHOCTh 3aHJIEHHOTO ¢J10s, MPOCAEAHTh MO paspesy MOAPYCAOBHIX
OTJIOXKEHU{l CMEHY WIH OJHOPOAHOCTh MX Hal1acToBaHHH u oToOpaTh
Ha aHanu3 Npobbl rPYHTOB C COXPAHEHHEM HX I'DaHYJOMETPHYECKOro
cocTaBa.

AnekTpopasseouHble paGoTh

Ha yuactke, BuifpaHHOM A1 pasMenieHus HHQHILTPANHOHHOrO
Bojo3abopa, 31eKTpopa3BeflouHsle paboTsl MeTofoM B3 BunonHA0TCS
JAeTalpHO, O NOMepeYHHKaM, B TOM 4yHCJie W N0 HaMeyaeMblM JJId
Gypenus ckBaxun. [IpoBegenue B33 npenmectsyer Gypenuwo. Ular
MeXAy ToukaMH B33 Ha nomepeuHnkax NpuHHMaeTcs, KaK NpaBuio,
He OGomee 100 M; MeXAy TOUKaMH pe3KHX aHOMANH{ mNpoBoasTcH
AonoHUTeIpHBe B33,

Peaynnratel BO3 ucnoapsyloTes as npeABapHTeNbHOro BhHOOpa
MECTa pa3MereHusi IPOeKTHDyeMOoro Bojo3abopa ¢ HebIo NPOBeeHU
pa3BeIOUHBIX U OMBITHBIX paboT, a TakKe /sl pasMemeHus B npejenax
HCC/IENYEeMOrO yuacTKa JOJHHEL Pa3BefOUHBIX CKBAXKHH.

BypoBble passegounbie pagoThi

Passegounnie cKkBaKMHHL B NMpefenax HCCIelyeMOro ydacTka pac-
MosiaraloT Mo MOMepedHHKaM BKPEeCT NpOocTHpaHuA AoMHLI. Paccro-
SHUSA MEXJY NONepeuHHKaMu W MeXAy CKBaxHHAMH Ha MOMNepeuHu-
Kax TPHHHMAIOTCS B 3aBHCHMOCTA OT MOpQOROrHUYeCKHX ocobeH-
HOCTEH JNONUHBI PEKH, LUHPHHBI K NPOTSKEHHOCTH yYacTKa pasBefKH
B pacuere Ha MNOJy4eHHe JOCTATOUHO MOMHON HHPOpManHu O ero
THAPOTeoJOTHUeCKHX yeaoBUAX. B ofmienm cayvae na 1 kM nporsixes-
HOCTH yuacTKa pasBeKH JAOJIKHO OBITb HE MeHee TpeX-4eThlpex Mo-
nepeyHUKoB. [Ipu pe3KkoM OTMHYHH reosoro-JTHTOJMOTHICCKHX U THAPO-
TeONIOrHYeCKUX YCJIOBHH MO COCEAHHM MONepeYHHKaM MEXAy HHMH
3ajaeTcs AONOJHHTENbHBI MONEpeYHHK pa3BeAOUHBIX CKBaXKMH.

[To pnuue nomepedHHKH JOMKILI BEIXOAHTb 3a IpaHunnl Mopdo-
JIOTHYECKOro 3JeMeHTa, Ha KOTOPOM HameuaeTcs paclofokeHHe BOAO-
3abopa: Ha COCELHHE Teppachl NpPH paclONOKEeHHH yuacTKa pa3BelloK
Ha mofiMe JUOO HAa KODEHHBbIE CKJIOHB! JONUHBI, €CIH Teppachl OTCYT-
CTBYIOT WJIM UIHPHHA HX KOpOUe NPOTSAKEHHOCTH MPOEKTHPYEMOro
Bojio3afopa, WJIH, HaKOHel, KOrja ydyacTOK paclo/IOXKeH Ha Teppace,
conpsrawomeicd HeNnoCpeACTBEHHO C KOPEHHBIM CKJIOHOM JOJNHHBL.
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Paccrosinuga MEXKIY pasBeJOUHbIMUA CKBAXXHHAMU Ha MONEpEUHHKAaX
MOXUO NpUHHMATL: B IIpeleaax MOp(i)OJ'IOI‘H‘-lECKOI’O 3JIeMeHTa, Ha

KOTOpOM HaMvewucHo pasMecTuTh Bojo3abop, — H0—100 m, B npefenax
MOpGOJOTHYECKHX 3JIE€MEHTOB, CONPATALIAXCS € AAHHLIM 3JEMeH-
ToM, — 100—200 M B 3aBHCUMOCTH OT WX HIMPHHBL. MecTa 3anoxeuu s

CKBaXKHH JOJKHBI BHIOHpATbCS M3 YCJAOBHH JOCTATOYHO NOJHOLO
BHISIBJIEHWSI T'€0JIOr0-TATONOrMUECKOH Y PUJIPOTre0IorHYecKoli B3auMo-
CB$I3H MOP(OIOTHUECKUX HJIEMEHTOB, IPUXOAANMXCST HA MOMNEPEUHUK.
B yskux JonnHax, 3al0XKEHHHIX B KOPEHHBIX [OpOJax, pasBelka
OTPAaHMYMBAETCS 1O UIHPHHE AOMMHBI IWIONAALI0 PaclpocTpaHeHust
alTIOBYsl C BBIXOJOM 3a €€ rpaHuilbl Ha 0032 KOpPEeHHBIX CKJIOHA pas-
BeJIOUHbIMH CKBa:KMHAMH, TNPOKJEHHBIMH WYepe3 OAUH [ONepedHHK.
Korpa mupuiza mMopdosorugecKoro saemMenTa, B Npeienax KOTOporo
pasMernaercs Bojosabop, sHauuTesdbHas (U3MepsieMas KUJIOMETPaMu),
MPOTSKEHHOCTh PAa3BelOYyHLIX I[OMEPeYyHHKOB B KaXAYI0 CTOPOHY
OT OCH NpoeKTHpYeMoro Bofo3abopa Aok Ha OLITh He MeHee AByKpar-
HO AMMHEI Bojo3abopa. [Ipu 3TOM paccTOsIHHE MEXAY CKBaXKHHAMHU
Ha [oNepeyHUKax 3a lpefieniaMd MOpMOJOrUYeCKOro 3JIeMeHTa, Ha
KOTOPOM pachofaracrcs MpOoeKTUpyeMbili Bofo3abop, MowKer OHThb
yBenuyeno no 250—500 M. Ha ka)kaoM NonepeyHHKE CKBaXKHHEI OY-
pATCs y ype3oB BoAbl B peKe W B pycie; Iar MeXAY CKBamuHaMU Ha
nomepeyHUKax B mpefenax pycnaa He Gosee 25—50 M. [lpu umpuHe
pycia fo 25 M B ero mpefenax No Kax/JoOMy NONepeyHHKY Oypurcs
N0 TPY CKBAXKUIB — I10 OfIHOK Y yPE30B BOJALI B pyC/Ie 1 OfiHA B cepe-
JUdHE pycna.

Bypenue CKBaxHil B PHXJIbLIX OTMOXKEHUSIX IPOU3BOAUTCS yAapHO-
K4HATHEIM CcIIOCOOOM, B CKalbHEIX ~— KOJOHKOBEIM C JIpOMBIBKOH
uicTolf BoAoi. JdmaMeTp ckBaxHH, npeiHA3HAYEHHBIX JJISI ONBITHRIX
OTKAayeK, IpUHAMAeTcst W3 pacyera YCTAHOBKH B HHX (GUIbLTPOB Aua-
MeTpoM He MeHee |68 MM ¢ IPHUBA3HLIMU Nbe3oMerpaMi. [Ipu Oypenun
M3 KaXKj0ro ¢Josi MOPOJ BOAOHOCHOrO IIacTa oTOMpAalOTCs BaJoOBLle
npobul Ha onpeleneHde FpaHyJIOMeTpHUYeCKOro cocTaBa AJasi Belfopa
KOHCTPYKUHUHU (PHJIbIPOB.

Bce pa3pejoulibie ¢cKBa)KHHEI NI0CHE OKOHuaHus ux OypenueM obo-
pyRyloTcs GunbTpaMu A1s1 HaOA0AeHUs 33 PEeXKUMOM IPYHTOBHX BOX.

OBl THO-U ABTPaLHOHHBIE PabdOTH

OnniTHO-GUABTPAHOHHBIE PabOTH COCTOSIT IVIaBHBIM 0Opa3oM 43
OMBITHLIX OTKAueK ¥ NPOBOAATCH [0 CKBaXKUHAM B Npejenax Bcero
YUACTKA pasBejiKH.

Hucno oTkawek B mpejenax Mop(QOIOrHYECKOIo 3JeMeHTa, 1ia
KOTOPOM HaMeueHO P acloN0XKHTh BOA03abop, IPHHUMACTCS U3 pacuera
OJIHOK onpoBoBaHHOH CKBAXWIILI HA KaxAble 5 ra miomaid 3Toro
SJEeMeHTa; TJCII2ZL BHIWNCASCTCS 10 LIMPHHE 3JIeMeHTa H JJIHHe
Hameuyaemoro BojozaGopa. Korga wmsprHa Mopdosordyeckoro sie-
Menia (ODOHMBI, BLICOKOH MOfMBI, 1iepBOH NaANOAMEHHOH Teppachl)
Hebonpwas (100—150 M), B upegenax ero IVIOMIAAH, BhLIUHCAEHHOL
K4K OTMEUeHO BHie, JOMKHO ObITh ONpOOOBAHO OTKAUKOH He MeHee
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TpeX-NATH CKBAXHH 14 1 kM JAJNHEBL BonosaG()pa; 11a MpPUHIAeTarnmiXx
K 3TOMY 3JIEMECHTY naomagax — ojna oupo6oaam{a${ CKBa>XuHa Ha
10—13 ra mIowaau; B pycie pexd — OTKAuK{ 13 OJHOH-TPeX cKBa-
WMHH HAa KAXKAYI0 JUTOJOIHYECKYI0 DA3HOCTh PYCJAOBLIX OTIOMKEHHH,
BEISIBEIHbIX JHTOJOTHUECKOH CBEMKOIl.

OnplTHEE OThAYKK M3 DA3BCAOUHBIX CKBaXKHII [ea1ecoobpasHo
MPOBOAUTE HA OJHO NMOHIKeHHe 6e3 yCTpoHCTBa clelHalbHBIX OMbIT-
HBIX KyCTOB, HO ¢ o0si3aTesbHBIM HallioleHHemM 3a YpOBHSIMYA FpyHTO-
BhIX BOJ MO BCeM CKBa:KHHaAM, OJdH3JeKalIuM K omnpofyemoli, H 3a
ypOBHeM BOAH B peke. OTKAuKy cjeldyeT POBOJHTb C MakcHMalbHO
BO3MOKHbIM JeOHTOM /IO MOMEHTA, KOIJA B COCEIHHX K OILITHOH
PasBeOUHBIX WJIH B APYTHX OMNBITHBIX CKBAXKIHAX BEJIMUHHA CHUXKE-
HHA ypoBHSA OyAeT B lecATKH pa3 OoMblile TOUROCTH U3MepeHHN YPOBHS
i He menee 0,3—0,5 M OT CTaTHUECKOTO.

[lo omnelTHO# OTKAuke M3 OJHOH CKBaKHHBL ¢ OOJBUIMM (MaKCH-
ManbHO BO3MOXUBIM B JAHHBIX [HIPOre0JOrHUECKHX YCJMOBHSIX) aebu-
TOM ¥ TOHHXKelneM, ¢ HalmaoJeHneM 3a CHUMKEHHeM YpoBHEHR BOJIH
BO BCex OJMMIKHHX H AaJbHNUX OT OMNBITIOH pa3BefOYHBIX U JAPYrux
OMBITHHIX CKBAXKHHAX, 4 TAKHKE B PEKE MOKHO NOJYUUTE GOJee TTOMHYI0
HHPOPMAIMIO O THAPOresJOTHUeCKHX YCJAOBHSAX yuacIka, UeM Mo clie-
LHaTbHOR KYCTOBOH OTKauke, LIpH KOTOpoi OypuTcs 0OLIYHO OrpaHu-
YeHHOC YMea0 (ARe-Tpy) HabMIOJATENbHBIX CKBAXHMH, paclolaraeMblx
BOJIM3H OIMBITHOM,

[To pesy/pTaraM npoMepHbIX HAPOJOTHUECKNX paboT U H3yueHHd
3UMIEro pe:KiMa pPCKH B COBOKYMHOCTH ¢ AaHubMM B33, reonoro-
JIATOJIOTHYECKOH CHEMKH pyc/ia, pa3BefodyHoro OypeHus H (puabTpa-
NUOHHOTO OoNpoboBaHUsl aMIOBUSA B pychie U B npefenax Bcero Gepe-
TOBOTO y4YacTKa pasBefKM CTPOSATCS KapTul ¥ npodunu (paspess)
MPOBOAVMOCTH BOJOHOCIIOTO INI4CTd H MO HUM BHIOHpAIOTCS MecTO H
cxeMa pasMellleHHsl TpOeKTHpyeMolo Bojo3abopa (oOblMHO B BHAE
TMUHeHHOTO psjia CKBAKHUH).

B saBepurenue JieTanbHOH pa3BeKkH 1e1€C000pa3HO M0 HaMeYeHHOH
JIMHNK BOjo3abopa GYypUTh Pa3BeIOUHO-3KCINYATALMOHHbIE CKBaKHHEL.
Iar meway ckBaxullaMy: Ha Manbix Bojozabopax — MO MPOEKTY
(1. e. OypeHue Bcex HaMeueHUBIX CKBAXKWH), Ha OOMbIINX — KpaTlbld
npoekTHoMy (T. e. OypeHne uepe3 ofiHy-IBe cKBaxkHHbI). Criocob Bype-
HUS pAasBelOYHO-3KCIIYATAHONHBEIX CKBAXKHH B PBIXJABIX OTJIOXKE-
HHSIX — YJAapHO-KaHaTiiblil, B CKANbHBIX — POTOPHBIA ¢ NMPOMBIBKOH
uycToft BoJoH. JlManmeTp cKBa)HH 3KCmiyataldoHuelfi. B cayuasx,
KOTJIa 3TO BO3MOX(HO MO COCTABY [OPOJ BOAOHOCHOTO NJacTa H THAPO-
reoJIOTHUECKUM YCJI0BHSIM (OTCYTCTBHE B BOLOHOCHOM ILTacTe BalyHOB,
MOJIOKeHHE CTATHUYECKOTO YPOBHS NOJA3eMHBIX BOJ He Bblle NOBEPX-
HOCTH 3eMsi) H 1uelecoo0pa3sHO MO COOTHOWENHI0 3aTPauuBaeMoro
BpeMeHH Ha NOATOTORMTeNbHble st Oypedust paboTel U Ha caMo-
BypeHue, PEKOMEHIYCTCA MPUMEHsITh BpalgaTeNbHulil criocob ¢ obpat-
HOH 1POMBIBKOH.

OTKauKi 13 Pa3BCAOUHO-IKCIIYATAHOHHBIX CKBAXKHMH, Pacnosno-
XKeHUBX Ua och Bofo3afopa, TPOH3BOAATCS HA ABA-TPH NMOHNMKEHHS
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H Takxe ¢ ofsisareibuniv nabuiofenuem 3a yPOBHEM IDYHTOBBIX BOJ
B OMH3JexKauliX Pa3BefouHblX, ONBITHBIX H Pa3sBeIoYHO-3KCIIyaTa-
IUHOIIHBIX CKBakKMHaX B YPOBHEM BOAn! B peKe.

B pycusie pexu 0TKauky BEAYTCH KaK OAMHOUHEE, TAK  KYCTOBHIE —
U3 LEeHTPalbHLIX CKBAXKHH ¢ OAHOH-ABYMs HalIioAaTeIbiibiMd. [Ipn

ra_ - {J 74
| .
gl

mr

Fdit)e [2oS]y S0 B WV Qw [ 1w [ 1 )

Puc. 28. TTonepeunsiii paspes yepcs pycio p. Crenxofi 3ait Ha yuacTke feflcTBYOIENO
Buramesckoro HudIALTPAHOHHOrO BO03a00PA.

I — nouna; 2 - NMOAPYCHOBLIE OTNoWKeHHT (@ — HJAL, 6 — [eCKH H/IHCTHE, TOHRO3EPHICTHIE);
3 —- MeCKH MCJKO3EPHHCTRIE; 4 — CYMVIMHKH JieThile; § — CYIMIHHKH Tsxedwe ¢ TopdoM;
6 — eynmecd ¢ ropdov, 7 — rpaBuitHo-TaJCUIHKOBLIE OTVIOXKEHHA, § — TJIHHL, 9 — necya-
HUKM, [0 — qaep; 1/ — pefictBywmas sKCILIYATALHOLILAS  CKBAMKNIHA, [2 — pasBejoyHEble
CKBAXMHHL, NpoOYyPeHHbIe NPR sxcuyaTainu Bofo3abopa; /3 — crarudeckHif ypoBeHb IPyH-
TOBLIX BOA: /4 — AHHAMH'"eCKH{l ypoBeHb UPH SKCIAYATAUUH Bojo3abopa

OTKauykax H3 PYCJIOBHX CKBaMHH JOMKHO OBITh  COOJIOCHO
yeioBue [181]:

C o 2t (68)

rie C — paCCTofiHHE OT HA peku A0 BePXHCro kKoHua paboueil yacTH
HUABLTPA CKBaXIUH;

ly — nnuHa pabouel yactu QUABTpPA;

7o — pafnyc $uabTpa.

Baskuefiurefi 3anaveii oniTHO-QUILTPALMOHHEIX paboT Hapsipy
C BbIABJIeHHEM Ha CcTBope BOofozalopa M IPUIErailUX K HeMy ILTO-
WAAAX QUABTPANUOUIBIX CBOMCTB BOAOHOCHOTO TOPH30HTa ABJSIEICH
onpejiesiesHe (QHUILTPALHOHHOTO COMPOTUBAEINH J0Ka pekd. Yuer
3TOrO (pakTOpa ABIACTCSH pELUANIUM B OLEHKe 3KCIIyaTalluOHHOro
Rebuta HHPUILTPALUOHHOrO Bofo3abopa.

B cayuwasx, korjga B pycie peki YeTKO Bhifensiercsl JBYXcAoHHOe
CJI0XKeHHe TIOAPVCAOBOTo amiaoBis (puc. 28) ¢ BepXiHUM MeHee BOJO-
NPOHHIAEMBIM CJI0EM, (DHALTPAIHOHHOE CONPOTHUBJEHHE JjoXKa pPeKH
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(MOMONHUTENBHOE CONPOTUBRICHNE), BO3HHWKAfLlee NOPH (HABTPALUH
BOABI U3 PEKU uepe3 MeHee BOJOMPOHULAEMBIH CIO0H B 6onee BOJO-
nponunaeMsifi ¥ MO HEMY X Bojo3abopy, momer OblTh OnpefeseHo
no gopmyaam (4), (5). Bxoxsmue B 5Tn opmMy/Ib BeNMUUHLL OMpe-
JeMSTIOTCST [pPU  H3BICKAHUAX™ 1y U /M — MyTeM JHTOJOTHYecKofl
CheMKU JHA pycla d nocaefyromero 6yperust B pycie pa3BelOyHbIX
CKBaXKUH, Ry — ONBITHBLIM HAJIMBOM BOJbLI B BepXHuil caof, & — o7~
KauKod U3 HUXKHero CI0d.

Jsd onepiTHOrO HaJHBA |
B BepXHU CTOA TpYUTOB ) ESTE—
3a]aBJIMBAETCST HA BCIO €ro o [ = =1 -

5
__'0 — SR
§ — ;j_ﬂ | — —
A ~N
—_—r ] ;//k///
- g

Puc. 29. CxeMma ONLITHOrO HAJHBA AJIsl ONPELeNIeHHA BOJAOTIPOHULARMOCTH JOHHBIX OT-
goxenud B pycrte p. Kutoil.

1 — oGeapguasi TpyGa; 2 YpoBeHb BOAR B peKe; 3 — MOBEPXHOCTILIA CJoH AOHHBIX OTJIO-
KeHHH (MecKH MeJNKO3CPHMCTbIe, MJIUMCTDIE); 4 -— IdJe4YHUKOBBIE OTJIOXKCHHA, 5 - Bogoymnop

Puc. 30. Cxema ONBITHONO KYCTa CKBAXKHH B pYCie PeKU.

MoIHOCTL ofcafuast tpybGa guamerpon 277—325 MM (uem Goabiie
auaMerp TpyOe, TeM Jydile); BepX TPYObl AOKEH BO3BBILATHCS
Hal ypOBHEM BOAbl B peke mpuMepHo Ha 1 M, yTo ymoB0HO mis
BEJEHHS ONHTA H JOCTATOUHO AJsT CO3JAHHs HAMOPa npy QUIbTPALHH
(puc. 29). Tlpu HanuBe ypOBeHb BOAB B TpyDGe MOLJAep KUBACTCS [0+
CTOSTHHBIM, ONBIT Bejercs A0 crabHin3aldH pacxofa. Taxue ombiThl
YAOGHO MPOBOAUTE €O JAbAa. [lo ZaHHBIM OmbiTa £y MOXKHO ONpPeeTHTh
no dopmyne

b= -2 (69)

rae @ — pacxof HanupaeMoH BOJb!I B CKBAXKHILY;
79 — pajuyc CKBaXKUHDI;
[ — rpaJdelT HAIOpa, PaBHLI

i:’_t”%ﬂ. (70)



3nauenne k; MOXKET GbITh ONpPENETCHO TAKKe ONLITHOA OTKAUKOH
M3 PYCJHOBOH CKBAXKMHDBI C JBYMST HAGJIIOJATesbHBIME CKBasKHMHAMH
(puc. 30) no dopmynam [18]:

3_1_ Ko (rsB) .
Sy T Ko (B’ (71)

k
= V?m‘Tl (72)

rge Ky—¢yuxuns Beccens HynaeBoro nmopsika MHEMOTO apryMeHTa.
OcranbHpie ofp3HaueHHs cM Ha puc. 29 3Havenue f onpegensercs
o ¢popmyae (71) nogbopou, B — Mo onbITHOH OTKauKe ¢ cobmogeHnem
yenoBus (68), m u m; — 00 JaHubM OYpeHHs H JMTOJOTHYeCKOH
CheMKH pycia. 3Haa P, kR, m u m;, MoxHO Mo opmyae (72) onpe-
JCIUTE Ry.

Takoii crnocob onpenenends QGUILTPANMOUHOTG COMPOTHBIACHHA
JOKA DPeKH sBIAsercs TPYJAOeMKHM H BO3MOXKEH JHlib B VCIOBHAX,
KaK OTMeUeHO BBbIlie, YETKO BBIPAMKEHHOTO JBYACIOHHOrO CTPOEHHS
PYCJIOBOrO aNTIOBHSA.

[Ipu ABYXCTOHHOM CTPORHHH PVCJOBOIO alMIOBUS H TOIA, KOrja
CJIIOHCTOCTL OTCYTCTBYeT, @ Besl TOMila XapaKTePH3yercs HepaBHO-
MepHOH 3aHJIeHHOCTBIO ¢ [IOBEpXHOCTH M HAJMHUYHEM B Hefl TJIMHHCTBIX
NPOCAOEB K JH3, (QUAbTPALHOIIIOE COMPOTHBACHHE PYCIOBBIX OTIO-
XKeHHH ¢ yueroM HEMOMHOIl BPe3KH B HHX pycaa MoKeT OblTh MpOIIe
onpefiesieHo Mo AaUHBNM HabIOJCHUHA 3a MOlHKeHUeM YPOBHell BOJIBI
B peke (IpH YCTAHOBHBIIEHCS KPHBOH JCOPCCCHU IPYHTOBOrO MMOTOKA
B peKy MJIH U3 peKH Ha cc NPAMOJHHEHHOM yYacTKe) H B IBYyX CKBa-
HKHHAX, PACIOMOKEHHBIX MO CTBOPY MEpHEeHAHKYVIAPHO K peke [154].

Ilo pesyabratam uaGuiofeHuit NpH CUMMETPHYHOH CcXeMe I'pYHTO-
BOFO MOTOKA CONPOTHBJCIHE J0Ka Moxer ObiTb ONpegeneHo o ¢op-
Myme

Hy — Hyp

AM=%,—=%

(¥, — x1) — Xy, (73)
rae H,, H,, H, — ypoBuu Bojnl B Oauxaiimedl K peke CKBaxuue,
B peKe H jalibHell OT PeKH CKBakKHHe COOTBET-
CTBEHHO;
Xy, X, — paccTosHHC OT peky OMMKaHime# u panbHeir cKpa-
HKHH.

Korga takoll sKcmepHMeHT B HAType [pOBECTH HeAb3s (KPHBO-
NHHelHocTh Gepera peKH Ha ydacTKe Bojo3abopa, HATHYHE HHPHIb-
Tpaudu M J1p.), CONMPOTHUBIEHHE JOMKA PeKH HIH J0foro Apyroro
BOJl0EMa Mosker OBITb ONpefeNneHo MO Pe3yabTaraM OMbITHBIX OTKAueK
H3 KycTa OeperoBbX CKBaXKHH, CIENHATHHO OPHEHTHPOBAHHBIX IO
OTHOILEHHIO K peKe. MerofuKa MNOCTAHOBKH TaKOro POXA OMBITHBIX
OTKauek H 06pabOoTKH MX Pe3yabTaToB paccMorTpeHa B palorax [36,
62, 118, 152]; no pesyabTaTaM oTKauek GuIbTPALHOHHOE CONPOTUBIIE-
HHE JIoKAa DPEKH MOKHO ONpefeNuTh, Hanpumep, mo dopmytae (6).
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Onnako, HE3aBUCHMO OT TOro, Kak OyJeT onpeneaaThed $uILTp a-
IIHOHHOE CONMPOTHBAEHHE — M0 HAGMIOAEHUAM 32 YPOBHEM BOJIbI B peKe
H B OeperopblX ckBaxmunax (popvyna 73) uau Mo oTKauke H3 KycTa
Geperopeix ckBaxuH (fopmyna (), mpopefeiine HaTypHLIX HCCAENOBA-
HUE B pycie (TUToTOrHYecKas ChbemMKa, HANHBbI, OTKAUKH) HE TOJABKO
HMeeT BaXKHOE 3Hayenue caMo 1o cefe, 110 0 KeoSxoauMo A8 NoTyye-
HHA QakTyyeckoro MaTepuala ¢ LEJALIO COMOCTABIEHUS U OLEHKH

Puc. 31. ®parmenr noncpeyHoro reoJoro-JMToNOTHYECKOTO Pa3pes3a BLICOKOH NOHMLL
H pycia p. Kutoll na yyactke H3biCKaHMi A1 HHOWIbTPAIHOHHBIX BO103a60pOB.

! — Jell npu GLITOBOM YPOBHC BOAH B pexe; 2 — MepaJjora, 3 -~ JIeJ IpH FOPH30HTE BOAL B PeKe
97%-uol oGeciiededHoctn; 4 — I'B 979, -noit ofeciiedennocTu; 5§ — pas3pefounas CKBaXKMHA
Ha JIHHHM NPOCKTHPYyeMoTo BOAo3abopa; § -— pasBefOuHble CKBaXWupl L, — paccTosHHe OT
NPOEKTHPYEMOr'o BOJo3400pa 10 TpaMHUbl BOJOHOCHOIO MJAACI4 C IOCTOSIHHBIM HAIlOPOM NDPH
OHTOBOM JIeTHeM YDOBHe BOAn B peKke, L, — To e, 3uMofl, Ly — 10 e, 3uMoil NIpH YypoBle
BOAH B pexe 979%,-u0ol oOecneyeHHOCTH

CTeNneHH JOCTOBEpHOCTH PE3yJbLTATOB ONpefeNeHUs (UIbTPaLHOHHOIQ
CONPOTHBJAEHHS pycnaa JoOBIM JpyTrHM METOAOM.

Kak oTmeueno pbiie, HHQHIBTpAIHOHHBIE BOL03a00pbl COOPY XKAOT
o0LIYHO H3 pAfa JUHEHIIO pPacnoToKEeHHBIX BAOJbL Gepera pekH CKpa-
KUH. [lonuxKenne ypoBHS Bo/bl B Mi060H cKBaKHHe pAja MOXKET ObITh
onpeneseno mo gopmyne [27]

1 2L acy "n
S::H—‘I/-Hz—W<QOIH—rpO——+Qxln%[ Q,ﬂﬂ%), (74)

rfie [{ — MOLIHOCTb BOJOHOCHOLO TrOPU30HTA HA YywacTKC pas-
MeL(eHUsT NPOeKTUpyeMoro Bojosaiopa, OIpelens-
eMas OT ypOBHS Bomsl B pexe 95%-Holl ofecmeyen-
HOCTH [0 BOJAOYIOPA;

b — xo3¢pOHUHEHT QUABLTpAINH 3TOCO I'OPH3OHTA;

Qo, 7o — NPOSKTHBIH AebUT U painyc CKBaxKHHBI, B KOTOPOH

OMpeNNsieTcs MOHUNKEHHE;
Qi Qs ry, 7, — COOTBETCTBEHHO NpoeKTHbIe NeOHTH APYIHX CKBAXKHH

Bojip3afopa H HX PACCTOSTHHS OT CKBAXKHHBI, B KOTO-
poil onpejeaseTcs NOHUKEHHE;
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L,scq — PACCTOSTHHE OT CKBa)KWHbI, B KOTOPO# Onpejensctcs
NOHIKEHHE YPOBHS, A0 ofnactu nurauus (o rpa-
HUIBl [JIACTA C MOCTOSAHHBIM Hanmopov), pasHoe [10]:

Lpsew =L+ ALy -} ALy } AL, (75)

3aces L — dakTHyeckoe, onpelelsieMoe B HATYpe NPH H3BICKAHHAX,
pacctosiHHe oT Bogosabopa (0T ckBaxHHB Bojo3abopa,
B KOTOpPOH onpelensercs IOHMKEHHE) A0 ype3a BOAL
B PeKe;

AL, — yanUHeHHe NyTH (UJALTPALMH BOABI H3 peKH K BOJO3a-
fopy, onpeensieMoe No CMemeHHo oT fepera B CTOPOHY
pyciTa ypesa BOAB B peke npH ypoBue 95%-Hoil oBecne-
YeHHOCTH;

AL, — 70 e, B 3UMHUH NepHOJ, 0DYCIOBIeHHOE NPOMEp3aHHeM
Gepera W pycna pekH npu ypoBHe 95%-Hoil ofecneyeH-
HoctH (puc. 31);

ALy — 70 ke, 3KBHBANENTHOE PUIBTPALKOHHOMY CONPOTHBEHHIO
pycia pekd H 00YCJIOBIEIHOE 3aHIEHHOCTBIO PYCIOBLIX
OTMOXKEHH, HAJHUAEM B HHX IVHIHCTHIX [POCJOEB U He-
NOTHOH Bpe3Koll pycida B BOAOHOCHBIH MIiact.

01, P, — PaccTosfilie oOT CKBaXKHHbL, B KOTOpOH onpeflensercs
MOHHKeHHe, 1O 3ePKaJbIIBIX OTo0paXKeHU# ApyTrHX CKBa-
KHH Bojo3alopa OTHOCHTENBHO ype3a BOJABL B peEKe,
HafigeHsoro no gopmy.e (75).



JTABA 'V

AHKEHEPHO-TEOJIOTHYECKUE
H THIPOTEOJIOTHYECKME MCCIEJOBAHUS
AJISE TIPOEKTUPOBAHMS CHCTEM BOJOOTBEAEHHUS

1. COCTAB U KOHCTPYKTHBHbLIE CXEMbI COOPY)XEHHH
M0 OTBEAEHHIO U OYUCTKE MPOMbBIIIIEHHbBIX
CTOYHbLIX BOJ

Hasznauennem cucreM BoJoOTBefeHUsI (KaHATu3aiku) aBIAETCS
cbop, ouncrra, obe3BpexuBaHue, o0e3zapakWBaHuWe 3aTPSI3HEHHBIX
TIPOU3BOJICTBEHHBIX U OBITOBBIX CTOUHBIX BOA, UX YAaleHue (OTBEAEHHUC)
3a npefelbl NPOMBILVIEHHBIX NPeANPHSATHH U HAceTeHHHIX MeCT U
nocaeqyioliee AOJHOe HJIM UYAaCTHYHOE [OBTOpHOE WCMONL30BAHHE
B NPOU3BOJACTBEHHOM NPOLECCE, YTHAN3AUHS HAu cOpoC B BOJAOTOKH
(sopoembr). Takoe HasHadeHHe cUCTEMBl BOAOOTBCASHUS ofecIequ-
BaeTcss KOMIVIEKCOM B3aHMOCBA3ANIbLIX WHKCHEDHBIX COOpYIKEHUH,
TeXHHUeCKUX U cauuTaphbix Meponpustii. CTouHbie BOALI NMOABCP-
ramorcs:

a) MexalnyecKoil oyuctke (0cBOOOKACHUIO OT OTASTBHBIX KPYNHBIX
npeIMeToB 3arpsi3HEHUH, B3BeILSHHBIX BelecTB MHHEpadbHOTo Mpouc-
XOKJeHHS W B3Becell OPraHUyecKoro cocrapa);

6) XHMHUecKo# oOuuCTKe (IepCBOAY BPEIHBIX DPACTBOPEHHBIX Be-
MEeCTB ¢ MOMOWIbI0 PEeareHTOB B OC3A0K, BPEAHBIX HEpPacTBOPCHHbBIX
B pacTBOPeHHble 0e3BpefiHbie, YMEHbIUEHH0 KOHLEHTpALUHH BpepHbIX
BelecTB, HefiTpanusaunu u obeclBeud BaHUIO);

B) GU3UKO-XUMHYECKOH OUHCTKE, OCHOBAHHOH Ha npoueccax —
Koaryaanuu (ocBenNleHdss U o0eciBeUMBAHHSI CTOUHBIX BOJL NYTeM
BBOJla B HUX peareHToB), duoTanuu (0cBOOOXKIEHUS CTOUILIN BOJ
OT COofleprKamuxcs B HUX NpuMecell myTeM co3latusa yCJa0BHH I HX
BCIIILIBAHWS Ha NMOBEPXHOCTH CTOUHOH BOJABL U yjasicHus), copOuuu
(cOopa Ha nOBepXHOCTH TBEPJAOro TeAa — ajcopOenta, BBOAHUMOTO
B CTOUHBIE BOAB, OpTAHHYECKUX BEIECTB U TA30B), HOHHOTO ofMeHa
(13BIEYEHH S M3 CTOYHBIX BOJ KATHOHOB H AHHOHOB C 1IOMOIIBIO HOHH-
TOB) U APYTUX MCKYCCTBEHHO CO3JaBaeMblx npoueccay,

r) Ouonoruyeckoil ouucTKe (€CTECTBEHHOMY W HCKYCCTBEHHOM)
OKHCJIEHHI0 U MHHepaIu3aliH KOJJOHIOB, COACPKAIMXCA B CTOUHLIX
BOJAX B BHJE CYCMEH3WH, U OPTaHHYECKUX BEILECTB, COMAEAKaNUXCs
B pacrBope);

MexaHuuecKas ouucTKa MoOXer OBITh CAMOCTOSTEAbULIM, 3aKOH-
YeHHBIM [MKJIOM OUUCTKH, ECJIH [10CTe Hee cOCTaB CTOYHRIX B0/l OTBE-
yaeT CaHUTAPHLIM HOpMaM. B mporuBHOM clyyae mexaHHyecKas odil-
cTKa #ABISeTCH JuUIlb [epBHUON cTaguell MeXaHUKO-XUMHYECKOHU,
MeXaHiKOo-GUOI0rnYecKoll, MexaHHKO-XMMHKO-BHOMOrHueckoll, Wi,
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KaK HAa3bIBAIOT 3TOT KOMILIEKCHBLIH Meroj, MeXaHHxo-OHOXHIMUIecKOol
OUHCTKH.

B nacrosimee Bpemst B CBSi3u C ) CIOKHMBIIIVCS COCTABOM MpO-
MBIIICHHBIX CTOUHBIX BOJ U MOBBILCHLLIMH TPeDoBanHAMI K OXpaHe
BOJIOGMOB M MOJ3eMHBIX BOJ OT 3arpsi3HeHisl BCIOAY, Kak MpaBuiIo,
npegycMaTpuBaercss ray0oKast MeXaHUKO-OHOTOTHUecKas OYMCTKa
CTOUHBIX BOJ, BKJIOUAIOMAST MeXaHHyecKHE, (QPHINKO-XMMHUECKHE H
Buosornyeckue MeroAul. [Ipy atoM aIs HuTeHCH$UKalUu nporecca
OUUCTKH TIPOMBHINIEHHDLIX CTOUHBIX BOJ UX OUUCTKY [POU3BOAAT COBVE-
CTHO ¢ X038HCTBeHHO-OLITOBBLIME CTOUHBIMH BojaMii. B coctaB coopy-
JKCHUH KOMINIEKCHOH MeXaHHKO-OROXHMUIYCCKON OUHCTKY CTOYHBIX BOJ
BXOIAT (MO JIBUKEHUIO CTOUHBIX BOJ B [IPOILECCE OUMCTKH):

- peleTkd ¢ ApoOWIKOM, TMOMeliaeMbie B ClellalbHOM 3JaHUU
¥ CAyIKALLUe N5 3a/epKadus U ApoOJeHN T COACP KA XCS B CTOUHBIX
BOJAX KPYIHBIX NPEIMETOB 3arpsaHeuii. 3fanue pemetok — npsaMo-
yroMbHOEe B IIaHe, pas3Mephl elo 3aBHCAT OT PacXofa BOJApI, MoJaBa-
emoit Ha ouuctky. [lpu pacxone, nanpumep, 1—3 mP/cyt pasmeps
3Jaiiisl PelIeToK ¢ Mexanudeckol ouncrgoil 12 X 24 m [731;

— TeCKONOBKH JAJAS BBASNEHHS K3 CTOUHBIX BOJ TSKENLIX MUiie-
pPaTbHLIX HpUMecedl, TPOMISAHX depe3 pelleTkd. [opusoHTaThLHbIE
MeCKOJOBKH — YIMUHEHHpie B ILTaHe eMKOCTHbie JKCJIe300eTOHHpIe
COOpYZKeHH C IBYMS—UeThIpbMS OTACACHU MU JTuHOR 9—I18 M u -
putoi 1,25—4,5 M. BepruKaibilble NECKOJIOBKA — KeTe306eToHHbBIE
eMKOCTHBIE KPYTI0H (JOPMBI COOPYIKeHUs AnaMerpoM 4—6 M, BhICOTOH
10 5 M;

— OTCTOMHHKW TIePBHYHBIE 1T BhIIeTeHIIS B3 CTOUHBIX BOA Ipy6o-
AHCHEPCHRIX TMpUMecel, YTo AOCTWCAETCH B peayJsbpTate ocefaHud
TAKENBX NpUMecell Ha JHO OTCIOHHHKA U BCHALIBAHUS JCTKHX Ha
NOBEPXHOCTh CTOUHOH KuAKOCTH. [lepBHuHLle OTCTOHUMKY Ha OUM-
CTHHX COOpYIKeIHSX KaHalu3auuyd B KOHCTPYKTUBHOM OTHOUICHMH
B OCHOBHOM TAKHe 7Ke, KaK U Ha OUUCTIEX COOPYKeHH X BOAONPOBOAA
(cM. T, II}, — evikocTHBIE coOpyIKCHHSA 43 cOopiioro Keldezoberona
pasMepoM: TOpH3OHTANbHEC — gauuoil 24, 30, 36, 42 M 1 Goaee,
imupuHoi 6, 9 M, BeICOTON 4 M, BepTHKaNbHLIE — Auamerpom 4, 6, 9 M
H BBICOTOH cooTBercTBeHHO 5,9; 6,9; 9,3 M, paguaisbHbe — IuaMerpoM
18—54 M u BeicoTOH A0 6,5 M;

~— A3POTEHKH — COOpPYIKeHU s coOCTBelH0 BHOMOTHYecKOl OUUCTKY
CTOYHBIX BOJ OT COAEpKAmMMXCS B HUX PacTBOPEHHHIX OpTAHMYeCKUX
BemlecTB. Ouycrka OCYLIECTRISETCS B MPOLECCE MEIIEHIIOTO TeUeHH S
B COODYMXEHHH [PEIBAPHTEIbBHO OTCTOAHHOH CTOUHOH KUAKOCTH
B CMecH C aKTUBHBIM WJIOM. B coopyxenue mnogaercst BO3AYX AJIs
NOJAep KaHus M1a BO B3BEIICHHOM COCTOSTHUH W aKTHBH3AUUM MPO-
necca OKUCIEHUS OpraHHYecKUX BemectTs. A3SporelK — BeiTsilyToe
B IIaHe coopysKeHue 3 cOOpHOro kele3o0erona, HMEIOUee B 3aBHCH-
MOCTH OT pacxojia cToxoB mupuay 6—12 M, gnuny 36—130 m, paGouyio
rayGuHy 4—5 M. AspoTenku pacrogaraior rpynmnamu go 20 cexiui;

— BTOPUYHKIE OTCTOHIMKY (TOpPL30OHTANBHLIEC, BepTUKaIbLHLE, pa-
IHATbHBEIE) — COOPYIKEHUS, AHAMOrHYHBIC TEePBUUHBIM OTCTONHHKAM

136



W cay/Kauue s yaaBiuBaHis Hia, KOTOPhIH MmocTymaer us aspo-
TCHKOB BMecTe C BOJOi, OYMIleHHOHl OT OpraHHYecKHX [puMccedi.
Ha xpynueix OYHCTHEIX COOpYMXKEUWSIX MNPUMCHSIIOT [aHajbHble
OrcTOHHUKY AHaMeTpom 18—50 M u o6mefi BbCOTOH oKoM0 4—G6 M,

-—-COOPY)KEHI/IH AT 066333pa/KHBaHHH CTOYUbIX BOJA — npeaHa-
3HAYeHbl JUTS  YUMYTOMKEHUS MaTOreHHbix OakTepud, yueTeBiInx
B aspoTeHkax. B cocTaB X BXOAAT CMCCHTeNH, B KOTOpbie CTOUHbIE
BOABl MOCT} NAIGT H3 BLOPUUHRIX OTCTORHHKOB, 31anue XJAOpaTopHOH,
Ile NMPUTOTABJAUBAIOTCS W XpPaHATCS pearelThl (XJOpHAA H3BECTH,
AKUAKui, raszoofpasHetii XJA0p), BBOAUMbBIE B CTOYHBIE BOJBI Mepe]
cMecuTeneM, H KOHTAKTHBIE pe3epByaphi, ofecneddpanmye HeobXomu-
MBIl KOHTAKT CTOYHLIX BOA ¢ 00e3BpeKUBAMILHM peareHToM CMecH-
TeqU — CYXKeHHbie WM MeperopoxkKeHHble Ha MY TH ABUKEHH CTOUHBIX
BOJA (MeXAYy BTOPUYHBIMH OTCTOHHHKAMH W KOHTAKTHBIMH [e3epBY-
apamu) Kene300eTOHHBIC JOTKH, B KOTOPLIX 3a CueT CysKeHus HJH
Meperopofiok co3jaercs TyPOYJIEHTHBII NOTOK [ia $ojee MOJTHOrO
cMellentys XJOPHOH BOAH €O CTOYHOH. 3hanne XJ0patopHoi OJHO-
3TaxHoe H3 cOoproro kesaezofetoHa, pasmepoMm jgo 12 X 36. Kon-
TAKTHBIC pe3ePBYapsl allalOrUyHb! MEPBHYHLIM pe3epBryapa.

Korna of6e3BpekuBanue ¢c104HLIX BOJ OCYIECTBISETCS HHBIMH CIO-
cofamMu, HamnpuMep SAEKTPOJU3OM WJIM O30HUPOBAHMEM, B COCTAB
OYUCTHHIX COOpYKEHUH BXOAAT IJMeKTPOAU3HBIE YCTAHOBKHM (eMKOCTH
AJ51 XPaHeitds pacTeopa MOBapeHHOH comu, 3paudTei, BO31YXOOTAENY-
Te/lH, J03aTOPbI-CMecHTeNH, Ta30cOOPHUKH, 3MEKrpoiu3epbl u AP )
¥ O30HATOPHI.

[locne ofe3sapa)kuBaHUsg cTOYHLIE BOJALI MOTYT OBITh HCIIOAB30-
BaHbl B 00OPOTHOM BOJOCHAGKCHUH, NMOJANBI HA [TOJS OPOLLeis WK
cOpotlleHsl B BOA010KH (BofioeMbl) Tlpu HeoGXOmuMOCTH, BBI3BAHHON
CaHUTADHBIMU U PHOOXO3AACTBEHHBIMH YCJIOBHAMU, @ TakKe I[pH
BLICOKOH KOHUEHTpaUNi 3arps3HeHHil u UX TPYLHOOKHCASEMOM CO-
cTaBe CTOYUbIe BOJH MOABEPTanTcs ABYXCTylneHHo# OMooruuecKon
ourctke. B 310V ciyyae mocsac BTOpUUHLIX OTCTORHMKOB pasveliaercs
BTOpAast crymeilhb a3poTeHKOB, TPeTHUHbIe OTCTOHHUKK ¥ Jlajiee Coopy-
KeHHa no obes3sapaxupabdio. MHorga mocie mepBoll u jJaxe [octe
BTOpOH c¢TyneHd OHOMOTHYECKOH OUYHCTKH CTOYHBiE BOABI [IOAAIOTCH
Ha JOOUHCTKY HA CHelUalbHEIC NecuaHbie GUALTPBI UM B a5PalUOHHbIE
OuosornyecKue npyast ¥ JUIb 3aTeM Ha 00e33apaxKUBaHUe ¥ UCMOMb-
30BaHue WK Ha cOpoc B BOJOEMBI.

B nocnepnee Bpema B npakTHKY OHOJIOrHYECKOH OYHCTKH CTOYHBIX
BOJ BHEJPSIOTCH BMECTO a3POTEHKOB HOBBEE COOPYIKEHUS -— OKCH-
TeHKH € MPUMCHEHNEM JUI OKHC/IEHU S OPTranHIecKiX BemecTB YHCTOTO
kucaopona. Ouu npefcrabasior coboll Kpyraoil Gopmbl pesepByaph,
pasjeneHHble NHIRHAPHUECKOH TIeperopoiKoll Ha 30HY aspanun (BHY-
TPEHHHAS 4acTh pPe3epByapa) U 30HY OTAeNeHus Ua (BHEIIHss 4acTh).

g GHOMOTHYCCKON OUHCTKY CTOUHBIX BOJ ILPUMEHHIOTCA GHOMOMH-
yeckue GuabTPhL (BMCCTO A3pOTElKOB I B KAuecTRe MCPBOH CTyNeH:
DI JIBY XCTY NEHHOH OYHCTKe HApPALy € a3pOTelKaMU) — COOpYKEeHHH,
3arpyRaembie PUALTPY 0NV MarepdanoM (I1aKoM, rpasdeM, Kepam-
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3UTOM, LeGHeM, O6JOMKAMH 1JIAacTMAcCLl u acfecroueMenTa), Ha I0-
BEPXHOCTH KOTOPOro 10 Mepe GuabTpauui CTOKOB ofpasyercss OHOJIO-
rHYeCKast IUIEHKA U3 KOJOHUH MHKPOOpTraHu3MoB. BuopnnbTpel HMET
NP SIMOYFOMILHYI0 MK Kpyrayio dopmy, miomals go 1000 M* u Gonee
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Puc. 32, CxeMa O4MCTKY H OTBEJEHUA NPOU3BOACTBEHHLIX CTOUHBIX BOJ Heprenepepa-
6aTLIBAIOLLHX 3aBOJOB.

2 — OYUCTKa CTOYHBIX BOA l-# cucTevbl KaHasu3auuy Ha AefcTBylOmHX 3aBofax; a + 6 —
TO XKe, NpoekTUpyeMad ¢ 1970 T ; @ - 8 - QUHCTKA CTOUHBIX Boj, 2-H CUCTeMH KaHaJH3alHK;
2 — coopy:KelHS 1ipHeMa CTOYHBIX BOojg B CJAyuac aBapHH Ha OYHCTHLIX COOPYIKeHHAX, MpHeMa
H OTBefciWs JIUBHEBHX BOJA M XKHAKHMX IUJNAMOB,

1 — zapop; 2 — aupuecbpoc; 3 — aBapuftMpii amGap; 4 — neckosoBKa; § — OGyuxep AT
necha; 6 — HedTeJMOBYIIKa; 7 — UDYAH JOMOJHUTEALHOTO OICTOS (B HOBBIX NpPOeKTaX — OT-
CcTOMHUKH); 8§ — mecuaubie GHALTPB HJIH (JUOTalMOHHAS YCTAHOBKA; 9 — HacoCcHas CTaHUHA;
10 — cmecHTenb; I/ — a3poTeHKH; [2 — BTOpHYHble OTCTOHMUKRH; I3 — GHUALTPH; 14 — a3-
POTeHKH 2-8 eryneny; /5 —— TpeTHYHBle OTCTOWHUKM; 16 — 030HaTOopuasn; I7 — GydepHnilt npyn;
18 — apapulftHast eMKocTh; [9 - HeoyHIleHHblE CTOKH ¢ 34B0fa NPYU aBapHHM HA OUUCTHBIX COO-
pPYXeHUHAX; 20 — BO3BPAT ¢TOKOB B I'OJIOBY OYMCTHBIX COOPYXKENHH; 2/ — Npyp JHBHEBLIX BOA;
22 — nocTymiieHHe JHBHEBbIx BOJ C He3aCTPOEHHBIX TeppHTOpH#t saBoga; 23 — c6poc STHX
BOA B BOAOEM MJH 1IOf443 B CHCTEMY 0GOPOTHOro BogocHaGxeHMA; 24 — wmulaMOHaXOMHTeNh;
25 — noCTYIUICHHE OCAJKd OT OYHCTKH HedTAHEIX pesepsyapoB; 26 — To Xe, ¢ 3aBoaa oT 6710-
KoB 0GOPOTHOTO BoJocHaGxkeuust; 27 — Boga W B3BeCH OT NPOMHBKM QHJIBTPOB MAM IeHa H
ocajoK oT h10TaTopoB; 28 — OCANOK M3 NHECKOJIOROK; 29 — TO e, us HedrenoByluek; 30 —
BOABPAT XKupxoil dasp B HedTENOBYIIKHE 2 # cHcTeMbl; 3/ — [JIaM Ha cKHUraliHe B HOBHIX TpO-
eKrTax

H BBICOTY A0 4—5 M (BLICOKOHArpyKaenble GHOPUIABTPLI ¢ nogavei
B HUX BO3JyXa HasblBatOTCH a3podUIbTPAMH).

B cucreme ouHCTHBIX COOpYKeHnH It Gosee TIOJTHOrO OTCTauBaHHS
B3BeCeH B OTACMbHHX CAYYasX MpelycMaTpHBALTCS pasMellleHHe nepej
CPBUYHBIMYE  OTCTOHHHKAMH a3paTOPOB, POJb KOTOPHIX MOTYT Bbl-
TNOMHATL KaHaIbl, MOABOAAMME CTOKH K UEPBHUYHBIM OTCTOHHHKAaM,
U cTIeHBaNbhpIe pe3epByaphl — IIpeaspartophl, yCTaHABJIHBAEMble
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Ha MYTH JBHZKEHHS CTOKOB TaKXKe Mepc/l NepBHUYHBIMH OTCTOHHUKAMU
Korna aspaunda ocyuiecTBasercs ¢ jJobaBkod u3GHLITOYHOrO HJja,
N0JaBAeMOro 13 BTOPHYHBIA OTCTOMIINKOB (mocide GuHoGuALTPOB HIH
a3pOTeHKOB), mpollecc aspanuu ofperaer CymHOCTb GHOKOAL yAALNH,
a coopy:KeHusl (aspaTopbt, IpeaspaTopbi) Ha3bBaloOTCs GuOKoAl yJs-
topamu. [lpy ouncTKe CTOUHBIX BOJ, 0Opa3yeTcst 3HAUHTE b bR 00HheM
ocajKa, COCTOfALIEro u3 TBEPAOH M KUJKOH (as3.

[Ipn mcnons3oBanmd ocajka JAAs ero o6paGoTKH B CUCTEMe Ouil-
CTHBIX COOPYIKEHUH NpCAycMaTpHBalOTCad BaKy yM-QUJABTPH, CeNTHKII,
ABYXBAPYCHBIE OTCTOHHHKHU, MeTaHTeHKH Bce 3Ty coopyKeHus evko-
CTHBIE, pPa3THYHOTO pa3Mepa u (OpMBI (ABYX'bSAP)CHBIE OTCTOHIIMKH
unaaHapudeckoll opMel aAuamerpom 6—12 M, Beicoton 8,5—10,2 M,
MeTauTelks auaMerpoM 1o 24 M, Buicotoll Jo 15 m).

e 6 g
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Puc 33 TI'paduxu H3IMeHeHHS YPOBHEH NPOVCIOROB B 3@WIgHBIX €MKOCTHX C(iCTeMbl
KaHanuzauuu HII3 upH ¥x skawiyarauuu (x puc 32).

a — B emrocTsix 3, [8, 21, 6 — B eMKocTH [7, ¢ — B eMkocTH 24
I — npH HaKONJIEHHHW H cOpoce B NaBofoK, 2 — NpH cbpoce TpaH3HTOM

[TepeuncaeHHb BhIIe KOMILTIRKC COOPYKEHUH TO OYUMCTKE CTOYHRIX
BOJ B 3aBUCHMOCTH OT BHJA W COCTABA BOJ NMpuMeisiercst B paxIuke
BOJOOTBeJeHH S B TOM MJIH HHOM uX coderanun. Ha puc. 32 u 33 mpu-
BelleHbl HEKOTOPbie CXeMLI COOPYXKeHUH, NPUMeHsieMbie IS OYUCTKH
CTOYHBIX BOJ NMpeAnpusaTail medrencpepabartuiBaomc 1 XUMHYECKOi
MPOMBIILIEHHOCTH, & Ha puc. 34 — rpaduky u3MEHCHUSA YpOBHeH
NPOMCTOKOB B 3eMIAHBIX coopyxenuax Kanamusauun [TI3 npu nx
3KCIIyaTaIly.

CTouHbIe BOAB! OT 0GBEKTA-CTOKOODPA30BATCIA MOJBOAATCS K OUH-
CTHBIM COOpPYeHHSM M0 TpyOONpOBOAav-KOJAAEKTOpaM, COOpYKa-
eMbIM Yallle BCero u3 xene3oberoulbix Ge3HAMOpHLIX (NpH JBHKEHHU
CTOKOB CaMOTEKOM) W HAMOPHBIX (nMpu Hanmopuom JABuKeHuu) Tpyo.
CamoTeyHbie KOJIEKTOPB! YCTPAHBAKOT Il N3 cOOPHLIX KeTe300eTOHHbIX
3J1CMeHTOB. B 3TOM ciyyae nx ceYeHHC MOMKCT GbiTh OBANBIIBIM, 9ETh-
pexyroabHbM. [Ipu IpokJajxe KOJJEKTOPOB B TOHHEANX, [IPOXOAM-
MBIX [UMTOBHIM CIOCOBOM, OHM COOPYIKAIOTCA M3 IKCIe300eTOHIIbIX
Tio6uHroB. B 3aBHcHMOCTH OT pacXoja CTOUHBIX BOJ, KONJIEKTOPb
COOPYZKAIOTCA B OJIHY WY JiBe 1M TKH H3 TpyS auaverpom ot 0,4 o 4 M
WM U3 cOOPHLIX Y HUGUIHPOBAHHBIN 3JEMEHTOB ceyeHueM o 3 X 4 ™

Bce coopysKennda mo o4dCTKe CTOUIbIX BOJA Ha MecTe HX pasMere-
HHS coeipuHeHbl MexkAy cobofi TpyOonpoBoiami, J0TKAaVH, KaHalamu
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Puc. 34, CxeMa OUHCTHHIX COOPY:KeHH#l MPOMBIULICHHOH KaHaJusalHH XHMHYECKOIO 3aBOJA4.

a — CTOUHBIX BOA 1-H rpynnel; 6 — TO Xxe¢, 2-H TpyNnH.

1 — npueMHas Kamepa;, 2 — mgaMObl OOBanoBaHusl; 3 — YCPeAHHTeaM; 4 — cOopHble kamephl; 5 — HacocHble CTaRLHH; 5a — NPYA-OTCTORHHK; 6§ —
CMeCHTenH; 7 — ILIaMOHAaKOMHTeNH; 8 — OTCTOHHMKM; 9 — pesepByap; /O — KOHTaKTHbBIE OCBETJAHTENH; /] — MejJicHNEIe QHILTDEL 12 — pesepByap
MOArOTOBJEHHON BoAbl AJS 3aKa4KH B IAyGOKHe BOAOHOCHEIE MyacThl; /3 — CYTAHHKH; 14 — necku; 15 — rTAHHBL [ — TNOCTyIJleHHE CTOYHEIX BOX
% saBoga; Il — MOCTYIJIEHHe CTOMIBIX BOJA Ha OHOJOTHUECKYIO OUMCTKY; 1/l — oteop, msama: IV — nojava CTOUHBIX BOA Ha B8akKayky B rIJay-
OKHE TI1JacThl



pasnuyHOro pasmepa IIpH OUMCTHBIX COOpPYKENHAX CTPOATCH HACOC-
HBIC CTAHIMU, KOTeNbHBIE, BO3AYXOAYBKM, TasroJbAEPEl, a TaKke
aJMHHHCTPATHBHEIN Koplyc, Jafopatopusi, GBHITOBKH U ApYrde IM0x-
COOHBIE 3JaHHA.

OTBOJ M3 OYMCTHLIX COOPYIKEHHH OYHIIEHHHX CTOYHHIX BOJ OCy-
niecTBIsieTcs TAKKe 1o TpyOoNpoBoAaM-komyiekTopam. [Ipu cBpoce
OYMICHHBEIX CTOYHBIX BOJA B BOJOTOKH (BOAOEMBI) B HX aKBATOpHAX
VCTPAKUBAIOTCA pacCedBalolHe BhIMycKH. Ha mogBoasuiux ¥ OTBOAS-
IIHX KOJJICKTOPAX COOPYIKAKTCH KONOALLI (CMOTPOBHIE, IIOBOPOTHEIE,
y3JI0Bble, KOHTPOJbUbIE, NepenaiHEic, NPOMBLIBHLIE) U3 Keje300eToH-
HBIX Kosell AuamerpoM Ha 300—400 mv Oonblie gnamerpa Ko/iJeKTo-
poe. B Mectax nepeceuenus KoJJEKTODaMH pek, KaHaJlOB, OBPAros,
JKEJE3HBIX U aBTOMOOHJIBHEIX AOPOT COOPYKAIOTCA AIOKEPHI, 3CTAKaLb.

TakuM 0Gpa3oM, OYHCTHBIE COOPYXKEHHSI CTOUHBIX BOJ IipeicTa-
BASAIOT CcODOH CJHOMKHHE KOMIIEKC B3aHMOCBSI3AHHBIX HAa3eMHBIX H
NOA3EMHBIX YCTPOHCTE, AJIsi NPOCKTHPOBAUHS M CTPOHTENBCTBA KOTO-
PHX BLINOJHALTCA 3HAYNTENBLHBIH O00BHEM WHIKelepHO-TeOJ0THUECKHX
H THAPOreoJOTHMYCCKHX HCCAENOBAHHA HA IVIOUAASIX B JECATKH,
a HHOTJIa ¥ B COTHH I'eKTapoB.

2, COCTAB H OBDEM HH)XEHEPHO-TFEQJOFHYECKHX
W THAPOTEQJNIOTMYECKUX MCCIEIOBAHUNA

Xapakrep WHMKEHEpPHO-TeoJOrHYeCKMX W THAPOTeOJOrHyecKHX
YCIOBHH 3acTpaMBaeMblX INIOUIAAO0K B [Ipeienax OXHOH KJUMaTH-
4eCKOH 30Hbl olnpefensercs Mop(osorHefi U TeoN0ro-JNTONOTHYE-
CKHMM cTpOEHHMEeM MecT HX pa3Menienusi. Flexond us 31oro, Mo:KHO GbLIO
OBl /ML [TYTEM PEKOTHOCIHPOBOYHOIO OOCAENOBAHHST MECTHOCTH BhI-
GpaThb AJisl feranpbubiX HCCAEIOBAHMH IIOMAAKY MOJ OYHCTHBIE COOPY-
KEeHHs C INPOCTHIMH, GJATOMPUATHBMHE HHXKEHEpPHO-Te0IOrH4eCKUMH
yciaosusMH. B npaxTHKe TpOeKTHpOBAaHHS Takas BO3MOMKHOCT,
K COKaJeHHIO, HCKJIOUEHA, MOCKOMLKY NpH BHOOpe MecT pasMelleHHs
3THX COOpYKeHH{l NMPUXOAUTICS YUYHIbIBATE CJAEAYIOLIHe TeXHHKO-3KO-
HOMHYeCKHe H HPUPOAHBIE (DAKTOPBI: OUUCTHBIE COOpYXKEHHS JONMKHB!
pacrnonaraTecs 1Mo BO3MOKUOC1H BOAMSH ofbeKTa KaHasH3aluHy; NOA-
BOJl CTOYHBIX BOJ K OUHCTHEIM COODPY:KE€HHSIM H HX OTBOJ KEIATEIbHO
OCYILECTBA AT CAMOTEYHBIM MyTeM ¢ BO3MOKHO MHHHMaJbHBIM 3a-
rayOseHneM COOpysKeluii, a [pH HANOPHOH Hojxaye — Ha MECTHOCTH
€ MUHMMA/JBHBIM OTHOCHTEJNBIILIM [ipEBbILIEHHEM BBICOT; OUHCTHRIE
COOPYeHHsT JKenaTeJbHO paclosaraTh Ha HenpocafoyHbX, Hekap-
CTYIOLIHXCS HOPOJAX, BAANH OT HACEJNElHHX MCcT, BoZo3alopoB Mnoa-
3eMUBIX BOJ, JIECHHIX MAcCHBOB, BOJU3H MeCT YTHIJIHM3AUKH OUHIIEHHBIX
CTOYHBIX BOX HJH MecT HX c6poca B BOJOEMB!, HAa HENPHIOAHBIX NI
COJIBCKOXO3AHCTBCHHOIO HCHONbL30BAHNA 3EMISIX.

TexHUKO-3KOHOMHYECKOH OIedKol TOro MM HHOrO COYeTaHHs
nepeyncseHHbiXx (akTopoB HaxoAuTcs Haibosee BHITOAHBIT BapHaHT
pasMelueHust OYHCTHBIX coopyxkeHHil ORHAKO OCYLIeCTBHTbL TaKOH
BAPHAHT Ma MPaKTHKe HE BCerj]a BO3MOKHO, [OCKOJIBKY CpelH HOA-
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JeRanx yuery hakKTOpOB 3eWIsd AJAs Pa3MElleHMs CoopyKenuH
ABJSAETCST B HACTOSIUIEE BPEMS IVIaBHbiM (GakTopoM. B ¢BA3M ¢ atum
B INOCJAEANNHE TOABI ANS PasMElleHNs COOPYZKCHHH 110 OUYHCTKE CTOU-
HBIX BOJ OTBOASITCS, KAK IIPABMJIO, 3E€MJIH, HEIPHUIOJHLIE A5 CEThCKO-
XO3SACTBEHHBIX YIOAMH uAW TPYAHO A5 ITUX UeNel] 0CBauBaeMpe.,
B 30HaX yMepeHHoro KjauvaTa 3TO IJIaBHbIM 06pasom 3a6o/10uenHbie
3aTOpOBAHHEIE YYACTKH 3€MJIM, B ApHAHBIX 30HAX — COJIOHYAKH,
COJIOHHEBI, COPHI, TAKBIPH, MA0ONAAW GapXallibiX HEeCKOB.

Ha Takux yuacTKaxX HHKEHepHO-TeoJIorHiecKHe yCJoBHd He(saro-
HIPHATHBL, TPYHTLE HEBLLAEPKAHEI 1O XapaKTepy HAIVIaCTOBAHHS, PE3KO
HEONHOPOJAHE 110 CBOHCTBAM B INpelejsax OLHOTO JIMTOJOrHYECKOro
c/10s1, B GONBUIMHCTBE CAyUaeR CJabble WIH MOTYT OKa3aThCs Caa0hMu
npH HeusBEeKHOM HX VBJAAXKHEHHM B IPOLECCE CTPOHTENLCTBA H JKC-
IJIyaraluy COOpYKeHMi.

[IpH cTpOHTENBCTBE OYMCTHBIX COOPYMKEHMH Ha nopolHBIX Yyua-
CTKaX, XapaKTepH3YIOIMUXCA MOBHIICHHOH YYBCTBHTE/LHOCTBIO TPYH-
TOB OCHOBaHHSI K HEPABHOMEpHEIM OCAfKaM, HEPEAKO MPHXOAUTCH
npeAycMaTpHBaTh B OJHHX CAYYadx CIVIOLIHYIO HJH YACTHUHYIO
(o 0TREMbHEE COOPYXKEHH) BHIEMKY c1a0bX FPYHTOB H UX 3aMeRY
necyaHbIMH, B APYIHX — CO31aHHE PYHTOR Ha €CTECTBEHHOH IOBepX-
HOCTH IVIOUIAZKH HeCcyllero W JPEHMPYIOUEro cJg0s HaMbIBOM MJIH
HAcHINKOH ¢ YIJIOTHEHHeM, B TpeTbHX — IpHMeHeHHe OCHOBAHHH
H3 MeCYaHbIX JApen, cBaHHbie OCHOBAHHSI.

Bce 3T MeponpHsaTHA 10 ofecnedeHHI0 YCTOHYHBOCTH cOOpYKe-
HHf sBJAAIOTCA JOPOrOCTOALIHMH M TpeOyIoT NpH BeOOpe H3 HHUX
naufoJsiee parHOHAMLHOIO HAJEHHOTO HHKEHEPHO-[e0JOrHYeCKoro o6-
ocHOBaHHA. C 3TOH LIEJIBIO IPH U3LICKAHH X JOJKHBI GHITh BEISBJIEHBL
Mopdosioro-reHeTuuecKue ocoGEHHOCTH yYacTKa pasMelleHHsA coopy-
KeHuH, pasBHTHE B €ro npefenax GU3NMKo-TEOJOTHYECKHE MPOLECCH
U fBJIEHHH, XAPAKTEpP HAIJIACTOBAHMSI IPYHTOB, MOILHOCTb H JIHTOJIO-
rHYecKHil COCTAaR OTAEJBHBIX CHOEB, XapaKTep OOBORHEHHOCTH IPYH-
TOB, HAJHYHE H PEXHM BOJZOHOCHEIX T'OPH3O0HTOB, ¢u3HUECKOe COCTO-
AHWe T'PYHTOB B HAType, HX BOJONPOHHIIAEMOCTh, (PU3IUKO-MexanH-
yeckHe, BOAHLIE, 1edOpMaIlHOHIIbIE | TPOYHOCTHEIE CBOHCTRA (rpany.Jo-
MeTpHYeCKHH cocraB, ofbeMHAs Macca IPYHTOB H HX cKejdera, IIOT-
HOCTB, MOPHCTOCTh, MOKA3ATEJNH IWIACTHYHOCTH, CTelleHb BOLOHACHI-
LIEHHOCTH, COAEpXaHHe pacTBOPHMEIX COJiedl, TyMmyca, Xapakrtep
yIJIOTHEHHUS TPYHTOB NOJ HATPpYy3KaMH BO BpeMeHH, MOAYJb Aedopma-
IHH, COMPOTHBJEHHE CHBUIY), KOpPPO3HOHHEE CBOHCTBA CPYHTOR,
arpecCHBHOCTb PPYHTOBBIX BOA.

M pkenepHO-Te0/IOTHYECKHE YCJIOBHST IJOMAA0K OUHCTHEIX COOpY-
JKEHHH H3YUaTcs OGIENPHHATHMH METOJaMH pa3BeJOUHBIX H OIBIT-
HBEIX MOJIEBBIX U JalopaTopHrix pador: GypeHueM CKBaXKHH, NpoKIan-
KOH 1ypdoB, HCMNETAHWMEM TPYHTOB LITAMIAMH, 30HAHPOBAHHEM,
IOCTAIIOBKOH H IPOBEJCHHEM OLILITHHIX OTKaueK M HaJHBOB, 0T0opoM
Npo6 rpyHTOB H IPYHTOBHIX BOX M HX HCCJIELOBAIHEM.

[Ipu onpegenenun o0BEMOB pa3BejouHHX pabOT HA YUaCTKAX co
CJIOXKHBIMH T€0M0ro-JTHTOJOMHISCKHMH YCAOBHAMH PEKOMEHAYETCA War
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MeKIY pa3BefOUHBIMU BLipaloTKaMul A5 o6IIero n3ydyenus miomafku
npuHKHMaTh He Oosiee 50 M, a MOA oTAe/bHbIE COOPYIKENHs (pesepBy-
aprl, HACOCHBIC CTAHUHH) INPOXOZHTH AQIOJIHUTEJNLHO MO TPH——IIATh
BHIpaBOTOK ¢ yueToM paHce mpoiileHHbx. Ha yuacrkax pasmemenus
BHITAHYTHIX B TJIaHe COOpYXKeHMH M pacrojaraeMeix TpymunaMu (cex-
I AIMM) Ha ofinoM (DyHAAMEHTe-TUIKTE AT MEXKAY BuipadoTKaMH MOKeT
OHTh C yueToM paHee TNpPofifienHnix BoipaGoTok ue Gosee 25—30 M.
B cnOXKHEIX HHKEHepPHO-TEOJOrHUECKHX YCIOBHAX Takas TrycToTa
pasBeAOYHKIX BhIpabOTOK HE NOJMKHA CHMTATLCA M3JuInHedl. M3 onwrTa
H3LICKAHUH UM TIPOEKTHPOBAHMSA OUMCTHBIX COOpPYIKEHUH U3BECTHO
HeMalo CjaydaeB, KoTJa pa3zBelJka MNOHMEHBHX WJIH TPHOPEXHBIX
MOPCKHX YY4acTKOB ¢ IIATOM MeXAy ckpaxuHaMu 30—40 M okasbiBa-
JIaCh HEJOCTATOUHOM; MPH BCKPBITHH TPYHTOB 3[CCh KOTIOBAHAMH TIOX
NPOEKTHPYEMBEIE COOPY3KEHHS! BEIKJIMHHUBAHWE OTAEABHLIX IIPOCIOER
TPYHTOB WiH (danHaibHoe MX H3MeHeHHe QHKCHPOBANOCh Ha PaccTo-
auuax 10-—-15 M. B Takux caydasix OCTAHOBKA CTPOMTENLCTBA IS
VTOUHEHHUs NPOEKTA MOJ3EMHOI YacTH COOpYKEeHHA WaAH A7 TOMCKOB
HOBOTO MecTa JJisl ero pPAacloJIOKeHHsT NPHBOLMT K MaTepHabHBIM
MoTepsiM, BO MHOTO pa3 IpeBHINAIUMM 3aTPAThl HA KakYIYOCH
«M3JIMINHE» JETAABHYI0 pasBefKYy TMepex IPOeKTHPOBAHUEM,

Ha yyacrkax ¢ npocThIM Te0JIOTO-JIHTONOTHYECKHM U THAPOTE0/IO-
THYECKHM CTPOeHHEM (ApeBHUE Teppackl PEHHBIX AOAHH, I1aToobpas-
Hble BOJOpa3fenbl) INAr MeKAY pasBefOYHHIMH BblpaGoTKaMH TpH
obmeM usyueHuH Tiom@nkH npuauMactes 100 M, a mox oTaencHbBE
coopyKeHHs (pe3epByapel, HACOCHHIE CTAHIMH) NPOXOAST JOMOJHHU-
TeJLHO 10 ABe-TPH BHIPAOOTKH; IIOJ A’pOTEHKH MPOBOAAT AOIOJIHU-
TeNbHYI0 Pa3BeJKy ¢ InaroM e Gosee 50 M.

Ha mnomagkax MpoexkTHPYeMOTO pasMelleBusi CoOPYzKEHHH [0
OUHCTKE CTOYHEIX BOJ HHIKEHEPHO-reoJOTHUECKHE HCCASNOBaHUS
A5 BBISIBJIEHH$ CTPOUTEJNLHBIX CBOHCTB TPYHTOB NPOBOAATCS OXHO-
BpeMeHHO IO euHOH IporpaMMe ¢ paccMoTpeHHubiMH B I, X rugpo-
TEO0JIOTHUeCKHMH HCCJAELOBAaHHAME A1 IIPOTrHO3a YPOBEHHOIO PerkHMa
IPYHTOBBIX BOJ M BO3MOMKHOTO OGBOAHEHHS (CaMOIOATOIVIEHHS) ILIO-
IIAf0K, a ompofoBaHHE [PYHTOB — I1I0 PEKOMEHAANMAM, I[pHBEJIeH-
HoiM B ra. VIII, 3710 npakTtuuecku Bcerga oGecneuHBaeT mojyueHue
(aKTHYECKHX JAHHLIX, NOCTATOYHBIX A5 YUeTa B IPOEKTE HHIKE-
HEPHO-TEOJIOTHYECKHX  OCOGEHHOCTEH IIOWIAAKM B IJIaHe W IO
yGuHe,

Ha tpaccax KaHaJM3anHOHHBIX KOJIIEKTOPOR LHAT MEKAY P a3Befoy-
HEIMM BoIpaGoTKaMH fpy HeSJaronpUsTHBIX (CNOXKHBIX) MOpdosorTH-
4eCKHX H [e0JIOTO-JIHTOIOTUIEeCKHX YCAOBHAX CIELYeT NPHUHUMATL He
Gonee 100 M. Ilpu pe3koM oT/AHUMH cOCTaBa M COCTORHHS TPYHTOB
N0 cocefiHyM BHIpaBoTKaM MeXAY HUMM JOJXKIib OBITh NpOfACHH A0-
nosHuTeNnLHble BHpalorky. TIpyu OnaronpusiTHbIX HHKEHEPHO-Teos0-
FHYECKHX YCJIOBHSX BHpPaOOTKH Ha TPACCe KOJJIEKTOPOB MOTYT OBbITh
pasMemensl ¢ maroM 250—300 M. TIpH »T1OM poaxeH OBITH MPHMEHEH
B MoJHOH Mepe reoMopdONOrHUCCKUE METOX HCCNeloBaHMil Tpace
JIHHEHHBIX COOpYyKeHuil, HaaoxedHald B . 11
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I'my6uHa pasBesOuHBIX H OINBITHEX BRIPAOOTOK IS MCC/AENOBAHHSA
FPYHTOB OCHOBAHHSA COOPYIKeHUH CHCTEM KaHAaMM3aLHH B OUYHCTKH
CTOYHBIX BOJ B ofuieM cayuae cocrasiaser 10—15 m. [lpu 6muskom
B3aHMHOM pACTIOJIOKEHHH COOPYKEHHMH, KOIjJla 30Ha CKaTHA TPYHTOB
OCHOBAHHA olpelensercs obuieil MomaAbio, 3aHUMaeMofil Ipynmnof
COOpPYKEHHH ¥ BecOM KaxjAoro u3 Hux, rayOuna BeIPaGOTOK MOXKET
OBITE H QONblLIEC YKA3AHHBIX BeJIMUMH. B TAKHX cyuasx HeoOXoAHMYIO
rAyOuHy BHpaOOTOK clefyer ONpeAensiTh MO CXeMe pacyera ocajok
COOpY:KeHHIl H YyKa3plBaTh B 3afaHMu Ha H3bicKaHuA. OrTMmeueHHoe
B pPaBHOH Mepe OTHOCHTCH W K COOPYKEHHAM BOJOMPOBOJA,
onmucadHbM B T, ]I



IVIABA VI

UH)XEHEPHO-T'EOJIOTHYECKHE
U TUAPOTEOJIOTUHYECKHE UCCJHAENOBAHHA
AJist NNPOEKTUPOBAHHUS 3EMJISIHBIX
COOPY)XKEHUH B CHUCTEMAX BOJAOOTBEAEHUS

1. OBILUME 3AMEYAHUS

Ho nadana 30-x rojoB HawIero CTOJETHs, KOMJa IPaKTHYECKH He
GBLIO COOPYIKEHHH IO OYHCTKE CTOYHHIX BOJ, OBITOBHE H IIPOH3BOJ-
CTBEHHBIE CTOYHBIE BOJABI YACTBIO MONIOMIANHCh TPYHTAMH Ha TePPHTO-
PHSIX TOPO/IOB H IIPOMBIIIEHHHIX NPEANPHATHIL, YacTbio cOpachBalHCh
0 CTOYHBIM KaHaBaM B OBparH, pekH, osepa. Tak e cOpachiBalllch
B BOJOeMEl # BOJOTOKH XBOCTHI, LIJIaMEl H 30Ja C IPEANPUATHI FOpHO-
PYAHOH H MeTalJlyprH4ecKOH NpOMBUIJIEHIIOCTH.

Takum 06pa3om, B 3TOT MepPHO] HCTOUHHKH B THAPOTEONOrHYeCKOM
NMOHHMAHHK 3arpPsA3HEHHA MOA3EMHEIX H INOBEPXHOCTHBIX BOJ TePpH-
TOPHAJLHO cOBNajadu ¢ oObekraMu o0pa3oBaHusl 3arps3HMTeNed —
rOpOJaMH H MPOMBILLIEHHEIMH TIPeANpHSTHAMA,

[Tockonbky B TO BpeMsi YpOBeHL pa3BHUTHA NPOMBINVIEHHOCTH
H GnaroycrpofictBa ropojos Obll HEBHICOK, 3arps3HEHHE BO/JOEMOB
H NMOA3eMHBIX BOJ OCOOEHHO He OYIAJ0Ch, XOTs YiKe TOrja HadajlH
3arpA3HATECH HEKOTOPHIE PEKH M Moj3eMible BOAb! Ha OTAEJNbHBIX
yyacTkax.

B panpHelmeM ¢ pa3sBHTHEM NpPOMBIIVIEHHOCTH H IOBHIIeHHeM
ypOBHs GaroycTpoiicTBa ropoioOB H IMOCEJIKOB 3HAUYHTENBHO YBEJIH-
YHJIOCH BoJonoTpefJieHHe, BMecTe ¢ HHM BO3DOCIO KONHUECTBO H
YCTOXKHHIICS COCTaB CTOUHKIX BOJ, cOpachiBaeMbix B BojoeMel. B cuiy
3TOr0 peKH Haualu 3aMeTHO 3alpa3HATbCA PAa3lIHYHOLO poja XMMH-
qecKMMH (OpraHHYecKHMH M MHHEPANbHBIMH) BEIIECTBAMH M 3aHJIH-
BaThCsl XBOCTAMH, LJiaMaMH H 30J0i. [auany sarpasuartecsa H 101-
3eMHEIe BOJibl, CBS3aHHBIE C PEYHBIMH,

JJisi npejioTBpaIleHnss 3THX sABIeHHH NPHMEPHO C NepBOfl NoJo-
Bulr 30-Xx TOMOB Haualoch YCHJAEHHOe CTPOHTENLCTBO OUMCTHBIX
coopysKeHHH OGLITOBOH H IIPOM3BOJCTBEHHON KAHAMM3AlMH, B COCTaBe
KOTOPHIX B OJHHX Cllyuassx B KauecTBe OCHOBHHIX, B APYFHX — B Ka-
YecTBe NPOMERYTOUHBIX H KOHeUHBIX 3BeHLEB NIOSIBHJIHCh Da3iMdHOro
pola 3eMmysiHble eMKOCTH AJIsT OTCTOsI, OCBETJIEHHs, HCIIapeHH#, Ha-
KOMJIEHHS M JOOUHCTKH CTOUHBIX BOA Nepen cOpocOM HX B BOJoeM
WM HMepej HCNONb30BaliueM B 00opotHOM BogocHabxmenuu. C Toi xe
LeJbio, a TdK¥Ke B pacuyeTe Ha Noclefyiolliee TOW3BJeueHHe MeTalla
H YTHJIH3aLHIO MOJIE3HBIX A1 HapOJHOro X03fHcTBa OTXOJ0B TOPHO-
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pPYAHOTO INPOM3BOACTBA ¥ NpekpaTuicsl cOpoc B BOJAOeMHl XBOCTOB,
IIUIAMOB M 30JibI H HAuajack YKJIaJKa HX B CHELHAJBHO OTBOJAMMEBIE
JUig 3TOTO MecTa. B cBA3u ¢ 3THM NOsIBUIHCh TAaKUE COOpYKeHHH,
KaK npyAB-OTCTORHHKH, OCBeTIUTENH, HAKOTHTE/H, HAKOIHTE/ H-HeTa-
puTend, LULIAMOHAKONMTENH, XBOCTO- u LIIaMOXpaHWJIHILE, 30J10-
H TINIAMOOTBAaNkl, «bensle MOps», NMoJs GUAbTpaLMH, NOJsS OpOolIeHns,
KyJa IOCTYIAIOT IMPOMBUIJIEHHBE M OGLITOBHE CTOUHBIE BOJH IOcie
crenuabHOH MX OYMCTKM (MeXxaHuyeCKol, OMOXHMMHYECKOH) B pacyere
Ha cOpoc HX B BOJOeMBl, HA (PUALTPAUHIO B IPYHTH HJH HA HCHO/Ib-
30BaHUe B OOOPOTHOM BOJOCHAGKEHHHU.

Takum oGpasom, 3arps3HHTeNM BOJIOEMOB H [OJA3eMHBIX BOJ OcTa-
JIUCh TIPEeXKHHEe — ITPOH3BOJICTBEHHBIE H X039HCTBeHHO-OBITOBBIE CTOKH,
a4 OCHOBHLIe cOCDeJOTOYEHHBIE HCTOUYHHKH 3arpsA3HeHHs TeppuUTOpH-
aJIbHO TepeMecTHJIHCh OT MecT 00pa3oBaHHs 3arpssHutenefl (npef-
NPHUATHH ¥ FOPOJOB) HHOTAA Ha JAecATKH KHIoMerpoB. [lnomanu pas-
MellleHH 1 HaCeJIeHHBIX TIYHKTOB H IPOMBIIIIEHHEX NDeANpPUSITHH B TOH
WM HHOH Mepe OcTaioTcs M B HacTodlliee BpeMd MCTOYHHKAMH 3arpas-
HeHHd MOJ3eMHBIX ¥ MOBEPXHOCTHHIX BOJl, HO IIEHTP TSKEecTH B 3TOM
CMbIc/Ie lepeMecTHIICS B OCHOBHOM Ha TJIOMaAu PaclosomReHusl 3eMys-
HBIX COOpYIKeHHH And cOopa H CKNIaAHPOBAHMS KHJAKHX H TBepJbiX
OTXOJIOB [IPOMBILIJIEHHOCTH W X03gHcTBeHHO-0BITOBHIX 0TX0A08, C Im10-
SIBJIEHHEM TaKHX cOOpY:KeHuH NpaMoe sarpa3HeHue MOA3EMHBIX BOJ
U BOJOEMOB CTOUHEIMM BOJaMM 3HAUHTEIBLHO COKpPaTUIOCh, HO [OJ-
HOCTBIO HE MpeKpPaTH/IOCh, NMOCKOJbKY CTOUHEIE BOABI H3 3THX COOpPY-
keHMH B TOH WJIM HHOH Mepe TepsalOTcsd HA QUJABTPANMIO B TpYHTH
H TI0 HUM IIONAJIAI0T B BOJIOHOCHBIE IJIACTHE M CBI3aHHBIE C HHMH BOJIO-
eMul, o0ycioBnauBas TakuM 00pasoM KOCBeHHOe 3arpa3HeHue Ioc-
JIeIHHX.

IlpoGnema GopbOH ¢ 3arps3HeHHeM BOJOEMOB M IMOJ3eMHHX BOJ
CTOYHBIMK BOJaMu BBIIBMIAeTCs HA INepBOe MecTo, YTO HalllIo OTpaKe-
HHE B psfle celHalbHLIX NOCTAHOBJIEHHH MO BONPOCAM YIOP 0UelIHs
MCIIOJIL30BAHMSA W YCHJIEHHd OXPaHbi BOAHBIX pecypcoB cTpaHHl M 3a-
IKTEL OKPYKAIOUWIEH Cpejs.

OxpaHa BOJIOEMOB H II0J3€MHKIX BOJ OT 3arpsisHeHHd TPOMCTOKAMH
BeJleTcd NO paAldy HamnpasieHHH

— CHHXKEHHe BojonotpebieHns TpeAnpuatTusdMH Ha | T narora-
BJIHBAeMOH NpOAYKuUMM H yMeHblleHHe o0beéMa BOJOOTBEAEHU,

-— H3MeleHHe CYHECTBYIOUHX TeXHOJOTHUeCKHX NIPOIECCOB MPOU3-
BOJACTBA B pacyeTe HAa CHMKeHHE CTelleHH BpPefHOCTH INpOMBIIIEHHEX
CTOUHKIX BOJ;

— MakcHMaJIbHOe uCIIONIb30BaHHe CTOYHBIX BOJ B 0BOpPOTHOM
BOJOCHADKEHUH;

— cOBeplleHcTBOBaAHHE METOJOB OUHCTKH CTOYHHIX BOJ;

* HpH YyCOBCPIIERCTBOBAHNIT METOLOB 0601‘aU.L€tII/I${ U3 XBOCTOB H LIJIAVOB MOXKET
OLITh H3BJIEUCH OCTaAIOIHKUCS B HHX TIPH COBPCMEHHBIX METOAAX oforameHtsr MeTal
KBapHEBbIe XBOCTBI HCIIQJIB3YIOTCA B HACTOSILEEe BPeMs B KaueCTne LI)JHOCOB, XBOCTHI,
CoLepXamne IJINHO3eM, KAK CchbiPbe AJAA NOJyuelHdg aJ ioMUHHA, XBOCTH, ColepXKallne
TIIUPHT, — AJIsI  TIPOHM3BOJACTBA CEDHOH KUCIAOTH
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— co3flaHHe OGECCTOYHBIX CHCTEM KaHalH3alMH;

— 3aXOpOHEHHe NPOMBIIVIEHHBX CTOYHBIX BOA B rayGokue Boxo-
HOCHBIE KOMILTEKCHI;

— cJKHTaHHe 0cof0 BPEHBIX CTOKOB B ClEIHANbHBIX YCTaHOBKax;

— JMKBHJAIHUS CYUIECTBYIOUIEN0 H MPOrHO3 BO3MOXKHOIO 3arpsa-
HEHHS BOJOEMOB H TOJ3EMHKEIX BOJA INPOMCTOKAMH H pa3paloTKa
3AIUTHBIX MepOoIpHATHH.

Tlocneanee, Kak u 3ajaud, CBA3aHHHIE ¢ CO3JaHHEM XpaHHJIHIL
NPOMBILIJIEHHEIX CTOYHBIX BOJ B 3€MHOi#l Kope Ha OOJbIINX rnyCHHaXx,
MOXeT pelllaThcsl JHWEL Ha Gase clenHaJbHBX FHAPOrEOJOrHYECKHX
H FeOXHMHYECKHX HccJlejoBaHHA H pacdeToB (QUAbTPAIHH, H3MEHEHHS
XHMHYECKOTO cOCTaBa H METaMOpP(H3ANHH 3THX BOA Ha NYTH ABHXKEHHS
B FPYHTOBHX cpenax.

[TpombinyieHHBIe CTOYHBIE BOJABL 110 COCTABY COJEpIKallHXcsl B HHX
sarpsisHuTeneli gemsitea Ha uethipe rpynnel [108]:

1) copepskamue HeopraHuyeckHe IpHMecH cO CHEenHPHYECKHMH
TOKCHYeCKHMH cBoHcTBaMH. K 2T10#l rpynne oTHOcATes CTOYHBIE BOJbI
COJIOBBIX, CEPHOKHCJOTHBIX, a30THOTYKOBBIX 3aBOJIOB, 3aBOJI0B YepHOH
METARAYPTUW, MATUUCCTPOUTERLRHX NREANPUSTUd, pyroolGoraty-
TenbHLIX (pabpHK CBHHIOBBIX, IIHHKOBBIX, HHKEJEBBIX pyA H Ap.
B cTouHHX Bogax 3TOi rpynmsl cofepkKartcs pacTBOPHMBIE H HepacTBo-
pHMBlE  HeopTraHHYecKHe BellecrTBa -— COJNH, UIEJO04H, KHCJIOTH,
MBIIIBSIK, MeJlb, CBHHEI H JPYrHE TSKeJable MeTa/l/ibl, OKHcAsl H THAPO-
OKHCH METaJlJIOB, CEpOBOJIOPOJ], CEpHHCThE cOefHHEHHS,

2) copepkalilne HeopraHuyeckKHe mnpuMecn 0e3 cnenudHyIecKnx
TOKCHYECKHX CBOHCTB, K HHM OTHOCSITCSI CTOYHBIE BOABI yrieof0TaTh-
TeNbHBIX  (palbpuK, pynooGoraTHTeNbHBIX (abpHK KBapHeBblX H
MapraHIEeBBIX pyA H Ap. B 3THX cTOYHBIX Bojax cojepikaTcsi B3Be-
IIeHHbIE MHHEpajbHbE BelllecTBA H MeJTKHe YacTHIEl HycToH no-
ponst;

3) cojepKamue opraiuyeckue npumecH 6e3 crenngpnyIecKHX TOKCH-
yecKHX cBoiicTB. CloJ]a OTHOCATCS CTOYHBIE BOJAB JAPOMKIKEBBIX, MHBO-
BapeHHBIX, KapTo(enbHO-KpaxXMajbHbIX, caxapHbIX 3aBOJAOB H Jp.
OcHOBHBIE 3arpA3HHTENH B HUX — HETOKCHUHBIE OpFaHHYEeCKHE Be-
[ECTBa;

4) coaepxamue op raHM4ecKne IpHMecH co crnelH{pHYecKHMH TOKCH-
yecKHMH CBOficTBaMH. B 3ty rpynmy BXoasar CTOYHblE BOJbI XHMH-
YeCKHX, KOKCOXHMHMUECKHX, Tra3ociaHneBuix, Hedrenepepalbarbipa-
IOUIHX M He(TeX HMHYECKHX 3aBOJ0OB. B HHX Hapsiy c HETOKCHYECKHMH
3arpsI3HEHUSIME cOJIepIKaTCs SIIOBUThIE BemecTBa: KPAcuTeNH, CMOJH,
(peHONBL, CHHPTHI, aldbJerHAbl, HePTENPOAYKTEl, CEPHHCTHE cOelHHE-
HHSA, CEpOBOROpPON U Ap.

B ocoGble rpyniel MOMHO BBIAENHTH: a) GLITOBBIE CTOYHBIE BO/BI,
B COCTABe KOTOPHIX Hapsay ¢ MHHepaJbHBIMH COAEPIKUTCS Gonbllioe
KOJTHYECTBO Op raHM4ecKHX BeiecTB (OelKoB H NMPOAYKTOB HX pacliaja,
KHPOB H YIJIEBOJOB), a TaKe GaKTepHil B KoJHYECTBE, H3MepsAEMOM
JECATKAMH MHJIJTHOHOB 3K3eMIisipoB B 1 cM® CTOYHOH JKHJAKOCTH,
§) palHOaKTHBHbIE MKHAKHE OTXOJBI
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[IpoMbllusteHble ¥ ORITOBHE CTOYHKEIE BOABI B 3aBHCHMOCTH OT HX
€OCTaBa, TEXHOJOIHUECKOH CXEMBI OUMCTKH, OTBEJEHHS M HCITOJIb3O-
BaHUS M04AI0TCH, KAK OTMEYCHO BHILIE, B TOT WM WHOH THII 3eMJISHBIX
COOpYKEHHH Jnis JIoOUMCTKM, OTCTOS, IMOBTOPHOTO HCIOJBL30BaHHS,
Hocseayrolero cfpoca uxX B BOJOeME, NONHBA CENLCKOX03AHCTBEIHBIX
KyJAbTyp WIX (PHUAbLTPANHH HX B TPYHTHL

Turn 3eMAsiHLIX COOPYIKEHH! ONpeAedsIeTcs TaKKe BHAOM TMpo-
MEILJIEHHOFO NMpou3BojcTBa — cToKooOpasoBarens. Tak, B cocraBe
COOPYIKeHHH BOJOOTBEAEHMUs OT HPEANPHATHH TOpHOPYAHOH, MeTal-
JIYPTHYECKOH, YTroJibiofl, TEIJIOSHEPTeTHUYecKOH, cofoBofl H COAOBO-
LeMeHTIION MPOMBIIVIEHHOCTH, THe 00pa3yioTcs c1oKH THIHYHO ABYX-
thasHoll cucreMsl, off3aTeNLHO YCTPOHCTBO XBOCTO- ¥ lIaMOXpPaHH-
JIHI, THAPO30JIOOTBANOB K «Gesbix Mopedy, a B CHcTEMe KaHaJH3allHH
npeanpuATHH HedrelobuBatouied, Hedrenepepabarnipaoesl, HedTe-
XUMHUECKOM, XuMHUeckol, nesnonozHo-0yMaxkHo#, MUUEBOR U ApY-
THX orpac/ell NPOMBIIVIEHHOCTH, TAe o0pasyloTcs XUAKHE INpaKTH-
ueCKH OfHobasHble CTOKH, — YCTPOHCTBO TNpYyAoB-HAKOMHTENEH,
npyloB-ucnapurenett, orcTollHHKoOB, Nolel ¢HabTpanuu. Ilpu yTH-
JAU3anuy OBITOBBIX CTOKOB COOPYZKAIOTCH 3eMaefe/byecKie HIAHM KOM-
MyHaJbHHEE TIOJI OPOLIEHH,

Hunst ofmero npeacrasienus o6 3THX COOPYKEHHAX W O MaciliTa-
Gax, xXapakTepe H TpalHYHBX YCIOBHAX (PUILTPAIHOHHHX MOJeH,
Co3JalKXcs NpH (HIALTPAuHH CTOKOB U3 COOpYIKeHHil, HHKe TpH-
BOAATCS KpaTKHe cBejeHHs o0 HMX yCTpoficTBe, pasMmepax, gopMe,
KOHCTPYKTHBHEIX 0COOEHHOCTSX, COCTAaBE NMOCTYIAIMIKX B HUX CTOU-
HBIX BOJ ¥ pPEXHMC 3KCIIYaTalMH, NOAIeKallHe yuery NpH M3blcKa-
HUAX ¥ NPOEKTHPOBAHHHU.

OTMeTHM, 4TO B OTHOUIEHHH TEepPMHHOJIONHH, olpelensionell Ha-
MMeHoBaHue coopyKeuull, B Koropble cOpachiBaloTCs KHAKKHE U TBEp-
Jble OTXOAB TOPHOPYAHOH M MeTajIyPrHUECKo# MPOMEIIIEHHOCTH,
CTPOTHX MOHATHH HE CJA0MHUAOCE. 148K, COOPYKEHHS A CKIaJupoBa-
HH# JKHAKHMX H TBEPABIX OTX0/0B OT oOoramieHus PyjA yepHHIX H 1BeT-
HEIX MeTaqIoB B pafore [6]] HaselBaoTCA XBOCTOXPAHWJIHIIAMH.
Taxoii ke TepMHHoJOTHH NpHAepxkHBaeTca 1 MexanoGp. ['unponser-
MeT coopykeHus And cGopa ¥ cKJIafHpOBaHH S OTXOLO0B oT oforaueHns
PYA UBETHBIX META/JJIOB Ha3bIBAeT IIAMOXpAaHH/IUIIAMU. ¥ KpaHHCKHH
l1ay4HO-HCCIEA0BATENBCKUHA HHCTHTYT CTPOHTEJALHOTO TPOH3BOACTBA
OTXOJBl OT O0OraimeHusi MKeNe3HHX pyL HMEHYVeT [LTaMaM{, XBO-
cramu [123], a BHUUM Boareo coopyxeHusi Mo CKaaAHpOBaHHIO
OTXO0ZoB OT 000iaueHHs pyA JOOKX MEeTaJ0B (YEpPHLIX, IIBETHEIX)
HaselBaeT B pabore [127 ], uzgausof B 1965 r., XxBocTOXpaHHIHIIIAMY,
a B Tofl ke pabote, uspanwoil B 1971 r., — 1aMOXpaHHIHUIAMH,

llnaMox paHM/IRIANH, a HHOTAA H TIPYAaMH-OCBETIHTENSIMH HJIH
1I71aMOHaKON M TN AIMKM HA3LIBAIOT M COOPY2KEHHUs, B KOTOPLIe OTBOAATCS
CTOKH MeTa/l1yprHueckux 3asojgos [150].

He 3agaBasce neqsio yrnopsiloueH#s oTMEUEHHOH TEPMHHOJIOTHH,
VCJIOBHMCA HasplBaTh B JAaJbHelilleM XBOCTOXpaunHuJdHM-
Il aMH COOpPYXEHMA, B KOTopble OTBOASATCS KUAKHE H TBepAHE
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OTXOJBl (XBOCThI) OT oOOralleHHs] BceX BHJOB DVA, a WJaamo-
XPaHUJHUULAMH - COOPYXKEHHS, B KOTOPHLIE OTBOAATCA KUAKHe
U TBepAbie OTXOAL OT NpPEeJNpHATHH MeTanaypruyeckol, MeTasio-
ofpabaThiBalolleli u MaUlHOCTPOHTENBHON NpoMslienHoctH. Cha-
Goft cTOpoHOH 3TOro JeJIeHHs SIBASIETCS TO, UTO B OT/IHYHE OT TePMUHa
«XBOCTOXPAHH/IHLLEy, B KOTOPOM IMOHATHE (XPAHHJIHIIEY [OJHOCTHIO
oNpaBJbiBaeTcs Ha3HaUCHHEM COOPYIKeHHd (XpaHHTh XBOCTH JUIf
BO3MOXKHOH nepepaGoTKH HX B OYAYIIEM), TepMHH <«IIIJIAMOXpPaHH-
JIMIIE» B CMBICJIC «XPAHHJIHUIE» He BCerjya OlpaBjnLBaeTcsd HAa3Haue-
HHEM COOpY:KeHUS, [MOCKOJAbLKY XPaHHUTh ULL1aMel B GOJLIIHHCTBE
cayuaeB He TpefyeTcs; HUIaMBl B TAKOM COOPYKeHHH HAKaIlJIHBAIOTCS
KaK HEeHYMKHBIE OTXOlL TNpousBojcTBa *. Bee ke Hcnonb3oBaHHe
npejnaraeMod HaMH TePMHIlONIONHH, KaK HaM KaxeTcsl, Heo0X0QHMoO,
TaK Kak LIaMOXPaHHJIHIA OTVIHYAKTCS OT XBOCTOXPAHHJIHIL CYLIE-
CTBEHHO HHBIM COCTAaBOM [OCTYNAIUHX B HHX XKHJAKHX H TBepAbIX
OTXOJOB NpOH3BOACTBA. B TO Ke BpeMsl OT IIIAMOHAKOIHTeNeH H
IpYAOB-OCBETNUTENEH, yCcTpauBaeMbiX OGLIUHO B CHCTEMaX KaHasH3a-
IHH TAKHX MPOH3BOACTB, [J€ B COCTABE CTOUHLIX BOJ NUIAMBI HUFPaIOT
3HauuTeNpHO Oonee MOJUHHEHHYIO POJIh, YEM B cOCTaBe CTOKOB IIpef-
NPHATHH MeTa/UIyprHH, HTAMOXpPaHHJIHIA OTJIHUAKTCS CBOHMH Mac-
wrataMu, crnocoboM BO3BeleHH ST H 3KCIJIYaTallHH.

2. XAPAKTEPUCTUKA 3EMJIAHBIX COOPY)KEHUH
H CTOKOB CHCTEM BOIOOTBEAEHUS

[pyasl-otcTofiHukH, TNpyas-Hakonutend (6ydepHele  Npyani),
Npyabl — HAKONHTeJTH-UCIAPUTENH, aBapHHHble eMKOCTH, NPYbl JUB-
HEBBIX BOJZ, NIIAMOHAKOIUTENH HUMEIOTCS B CHCTeMaX IPOMBIIIIeHHOH
KaHaMH3anuH NpeAnpHsTHid HedTenoOpBawouielt, HedTenepepabaTel-
Balouied, HepreXHMHYEcKOH, XHMHUECKOH, meIon03Ho-0yMakHOM,
JepeBoobpabaTsiBalolIell, MHIIeBOH MPOMBILIEHHOCTH H Ap. Bce oHH
npelcTaB/sioT cofol 3eMIAHEE NMOJHOCTHIO HIH YACTHUYHO 3arayGyeH-
Hbie H 00BaJIOBAHHEIE €MKOCTH H COJIep:KaT IOCTOSIHHO MJIH NepHOMH-
yecKH IPOMBILIJIEHHBIE CTOYHBIE BOJHI PAa3/HYHON CTENeHH 3arpss-
HEHIIOCTH H II03TOMY B TOH HJIH HHOH Mepe SIBJSIOTCS HCTOYHHKaMH
3arpsisHeHHs TOJ3EMHLIX BOJ.

IlpuBeseM HCKOTOPYIO XapaKTEPHCTHKY 3THX COOpYIKeHHH Ha
NpHMepe cHCTeM KaHajJH3anHH HedrenepepalaThiBalOUEro H XHMH-
uecKOro 3aBOJIOB, FJle 3TOT THI COOPY:KEHHH NpejcraBieH Hanonee
nosnno. O6pasylonipecs Ha HedrencpepabaThBaWIHX 3aB0JAX CTOUHEE
BOABI JIesiTcsl HA JBE OCHOBHBIE CHcTeMbl. CTOKH 3THX CHCTEM OYH-
aKw1css H OTBOAATCS pasjensHo. K mepBofi cHCTeMe CTOKOB OTHO-
cATcs: Hedrecoseprkalllne HeliTpasibHLIE CTOYHBIE BOJARI OT KOHAelca-
TOpPOB cMelleHHs M cKpyGOepoB TeXHOJOTHYECKHX YCTaHOBOK, Mpo-
JyBOUHLIE BOJALI ¢ GJIOKOB 0BOpPOTHOIO BOAocHAGKEHHS M JIHBHeBhle

* Ha psge MeTa/JIypruyecKUX 3aB0jIOB LIIAMB U3 PaHce 3aMOJHEHHLIX LIIaMO-
XPaHUAHLL HCTIONB3YIOTCSL IJist H3TOTOBJIEHIs [LTAaKOGJOKOR
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BOJbLI C TEPPHTOPHH MIPOH3BOACTBEHHLIX IICXOB, TaKMKe COJepIKalHe
HeDTENPOAYKTHI H MeXaHuuecKHe nmpuMecH. Ko Bropo cucreMe CTOKOB
OTHOCSITCSE:

— HedTe- ¥ conecoAepIKallie CTOUHBIE BOAL OT 3JIEKTPOOOECcost-
BAIOIIHX YCTAHOBOK H CHIPbEBLIX Pe3epPBYapHBIX MAPKOB;

— JIHBHEBbIE BOJRI C TWIOLLAJ0K H CHIPLEBLIX TMAPKOB;

— CepIHCTO-IIEJA0UHbIe HedTecoqepraliie BOIbl OT aNNapaToB
N0 3aleJaYHBaHHI0 HepTenmpoay KroB 1IPpH X OUHCTKE OT CepHHCTHIX
coeIHHeHHH;

— KHCJBE CTOUHEIE BOALI OT YCTAHOBOK CEPHOKHCJAOTHOTO aJiKu-
poBaHus, LEXOB TNPOW3BOACTBA CEPHOIM KHCJAOTBHI, TPHCATOK H Ap.,
3alpsisHeHHble MHHEPAJAbHEIMH KHCJAOTAMH,

— KHCJBble CTOUHEIE BOJABI OT LEXOB CHHTETHUECKHUX MKHPIIBIX KHC-
JIOT, CofleprKalliHe OpraHHdecKHe KHCAOTE U mapadui,

— CTOUHBE BOJABI OT lI€XOB CHHTETHUECKOIO 3ITHJIOBOIO CIHpPTA,
NpoH3BOACTBA cyabdaHona, yCcTaHOBKH KapOaMuIHOH JAenapaduuu-
3al(HH AH3eALHOIo TOMIHBA H APYIUX HePTEXHMHUECKHUX NPOH3BOJACTE,
collepIKaliHe opraHWuecKHe coefuHeHHs (AUXJopmertaH, KapHaMuA
H a30THCTHIE COeJUHEHUS);

— CTOYHbIE BOJBbI, COAEpIKAIIHE TETPadTUICBHUHEN, OTBOAHMEIE
OT YCTAHOBOK 3THJIHPOBaHUsS OeH3HHA;

— HiZaM OT 3aYHCTKH HedTSHBIX pe3epBYyapoB, oT OJOKOB 000poT-
HOTO BOJOCHAOXKeHHUsI, W3 TIeCKONOBOK, He(TeNoBYIIEeK, oT GUILTPOB,
[IeHa H 0Caj0K OT QuoTOpeareHToB (€Cqu OHM HCIOAL3VIOTCS BMECTO
(GUABLTPOB).

Ha Bcex mefictBylomHxX B HacTosillee BpeMsl HedrenepepabaThBa-
IOWKMX 3aBOJAaX CTOUHBLIE BOAL NMePBOHl CHCTEMBl TIOABEPralOTCs OUHCTKE
B COOPYKeHHSIX, TOKa3aHlbIX B 1. V Ha puc. 32, @, H Bo3BpalawICs
Ha 34BOJ B CUCTEMY 00ODPOTHOrO BojgocHabeHust. Ha HOBHIX 3aBojgax,
KoTopHle ctpoarca nocjae 1970 r., cToky TOH CHCTEMBI MOABEpTaOTCS
JOTIONHUTENLHOH OAHOCTYNEHHOH OUONOTHUECKOH OUYHUCTKE 10 CXeMe,
nmoKasaHHOH Ha puc. 32, a, 6.

B cocraBe coopy:xeHHH 1O OUMCTKE CTOKOB MEPBOH CHCTEMBl HA
JeACTBYIOIINX 3aBofaX HMEIOTCH TpH 3eMasinple eMrocTH. Ileppas
W3 HUX ~— aBapHiublid amOap S (cM. puc. 32, @), Kyja cOpackBalOTCA
CTOKHM [Ipd HMHTEHCHBHBIX JIUBHAX, KOTJZa HX pacxofi OKa3bBaercs
Gonbllle MPOTMYCKHOH CMocoGHOCTH OUHCTHHIX coopy:xkeHud. Hanoa-
HeHHe aBapHHUHLIX aMOapOB MPOHCXOART OLICTPO, B TeUEeHHE BpeMeHH
NPOXOXKAEHHS JAHBHSA, a OTIOPOXKHEHHe — MeNJeHHOo, IOoc/e JMBHA,
¢ HeOOJBbIUUM PACXOAOM B CHCTEMY KaHAIH3alUH Iepef NMeCKOMIOBKOH.
PexxuM ypoBHefl cTOUHHIX BOA B aBapHHHBIX ambapax xapaxrepH-
syercs rpaguxoM Ha puc. 33, a.

Bropas semnsinast eMkocTb 5 (eM. puc. 32, @) — OyHKep, B KOTo-
pPBHIE TIepeMeliaeTcsl MMeCOK U3 TICCKOJOBKH, 3arpssHeHHubll HedTe-
MPOAYKTaMH. Tperbs eMkocTb 7 — TNpYA (MAH TPYAL) AONOTHUTENb-
HOrO OTCTOfA, Uepe3 KOTOPHIH TPOXOAST CTOYHLIE BOALI CAMOTEKOM.
XoTa 3TOT NPYA pacmonoxel Mo JABHKEHHI) CTOKOB mocje Hedre-
JOBYIIKH, B CTOKaX, NMPOXOASIIWX Yepe3 Hero, COAEPKHUTCH Bee ellne
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MHOro He@TH. B CBSI3M ¢ 3TUM B HOBBIX NPOEKTAX OHU 3AMEHAIOTCSH
OTCTOHHMKAMH U3 xkenezobeToHa. Tlpyabl JONOIHHTENBHOI'O OTCTOs
HanoJHATCS GBICTPO (MPHOBCHHO) H 3KCILTY ATHPYIOTCS [IPH MOCTOSH-
HOM ypoBHe. ['paduk ypoBHS CTOUHBIX BOJ B HUX [TOKa3aH Ha puc. 33, 6
(xpuBas [).

B cocraB coopy:xeHHH OYHCTKM CTOUHBIX BOJ BTOPOH CHCTEMBI
BXOJSAT MATL 3eMASTHBIX eMKocTeH. TpH H3 HUX Takue XKe, KaK B nepBoi
CHCTeMe CTOKOB, H OTJMYAlOTCS OT HHX JWIIbL COCTaBOM CTOKOB. Yet-
BEePTOH 3eM/sIHOH €eMKOCTbio siBisercss npyx f7 (eMm  puc 32, 8),
B KOTOpHIH  IIPHHHMAIOTCA HPOMCTOKH B pacuere WaH Ha cOpoc wux

7
5r0%  § 6 7 1 L HAr ’
| & . \

Puc 35, Ipyxa-sagonureas-renapurens Kpenenuyickoro HII3

1 — pam0ni 06BaIOBaHHsl, 2 — MAKCHMAJblUBHE PACYCTILIA YPOBCUb IPOMCTOKOB, 3 ~— TOPH
30HT BOAE B 03€pe coJIOHUAKe A0 ycTpoficTBa npypaa, 4 — NpoTHBoGHIBTpAallHOHHAS 3aBCca
¥3 GEHTOHHTOBBIX TVIHH, § — 1MouBa, 6 — CYIIHHKH, 7 — TeCKH C AHH3aMH cynecefl, § — raussl

B BOJOeM, MJAH Ha HcrapeHde H c0poc, MJAH TOABKO Ha HCIApeHHe.
B 3aBHCHMOCTH OT 3TOTO TIp YLl Ha3bIBAIOTCS HAKOIHTEASMH, HAKOIH-
TeJAAMH-HCIIAPUTEA IMH, HCHapuTeasiMd. Lcau M3 mpyAa HEET 1mocTo-
SHHBIH cOPOC CTOKOB B BOJOCM TPaH3WTHBIM MyTeM, Ol la3bIBaeTcH
6ydepHBIM. IDTH TIpYAB 3aHUMAIOT 3HAUHTENbHBIC [LJIOMAgH — OT
HEeCKOMbKHX KBaJpaTHBHIX KHJIOMETPOB A0 MHOTHX JECATKOB KBajJpart-
HEIX KHJIOMeTpoB. Pasmernalorcss oHHM Ha MOHHMKEHHBIX MECTax penb-
eha u npu HeoGXOAHMocTH OOBAJOBLIBAIOTCA.

Ha puc. 35 noxasan mnpyj-HakonuTeab-Hcnapureab KpemeHuayr-
ckoro HII3 Ilnomaze npyaa oxomo 4 kM2, o6beM okomno 13 Man. m*.
IMpyA pacnonoxed B NPHPOAHBIX YCAOBUAX, He JAOMYCKAIOIHX Aaxke
MaJyio CTeleHb 3alpsisHeHUsl [OJ3eMHLIX BOJA H BOJ0eMOB. B cBfi3H
C 3THM [0 BCEMY MICPHMCTPY NPy Ja ¢ MOBCPXHOCTH U A0 rAyOuubt 13 M
(c saray6neHneM Ha 2 M B BOJOYIOp) COOpYXKeHa NMPOTHBODHALTpA-
HHOHHAS 3aBeca U3 CMeCH OETOUHMTOBHIX [IHH C MECTHBLIM T'DYHTOM.

[To KOnHUECTBY IOCTY MAKIMIHX € 3aBOJAA CTOUHLIX BOJ M KJIHMATH-
YeCKHMM YCJAOBHSIM pafioHa pacronoKeHHsT JaHHOTO NpY 1a-HaKOMHTe s~
HCITapHTeJsT CPOK €ro CJ1y k0Bl ONpeeauIcs Mo pacueTy Ha HCIapeHHe
B 13 net. Xapakrep npeanonaraeMoro (pacyeTiioro) H3MeHeHH s yPOBHS
H COMEeHOCTH CTOUHBIX BOJA B HEM 3a pacueTHOe BpeMs 3KCIJaYyaTallHH
rokasaH Ha pHc 36.

Ha puc. 34 npuBegeHa cxeMa OYHCTHHIX COOPYIREHUHA MpOMbILLJIEH-
HOH KaHaJXW3alW¥ OXHOrO M3 XHMUUECKHX 3aBOjoB. B coopyxenne 3
(cM. puc. 34, @) mocTynaloT CTOKH lepBol rpymmbel. B Hux conep-
JKHUTCS (Ha BHXOJe ¢ 3aBOJia IIepe ] IIOCTYIIJIeHHeM B IIPHEMHYIO KaMepy
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OYHCTHBIX COOpYiKeHHIT) OKoJo 13 Teic. MI/N MpHepalbHBIX KHCJIOT,
OKOJIO 9 THIC. MT/J1 OKHMCJIOB PA3JHUHEIX META/J0B H OKOMOo | THIC. M/
opraHHueckux coefnHeHui. Ilepen mocTynieHuemM 3THX CIOKOB B IlIa-
MOHAKOMINTE/Ib OHH BCE €LIe CHJBHO 3aTpPS3HEHLI M COLEpkKaT OKOJAO
3 THIC. MI/1 OKHCIOB MeTalnoB u okono 400 Mr/nm opraHMuecKux
COeTHHEH N H.

B coopy:xenne 3 (cM. puc. 34, §) nogal0Tesa CTOKH BTOPOH I Y Ik,
cojep:Kamiue okono 14 Teic. Mr/n cepnoil KucaoTel, 20 ThC. Mr/a
XJA0pPUAOB, 4,5 TEIC, ML/ CYB(ATOB H OKOJAO 3 THIC. MT/Jl OpraHHUECKHX
coenuHenuii. Ha nyTtu nBuKeHHst oT 3aBoja A0 mojauy Ha OMOJOTH-
YeCKYI0 OUHCTKY U 3aKauKy B IyOoKHMe BOXOHOCHBbIE KOMIIEKCHl 3TH

a o
HM , a/m: HM L Ysa
) W
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5 69
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Puc. 36 Pacuernble XpuBbie U3IMENEHHS YDORHA M COJNEHOCCH ITPOMBILIIEHHbIX CTOY-
Herx Boj HIT3 B npyne-HAKOUMTC/Me-HCIApHre/Ic 328 PACYETHBIA MCPHOA €r0 IKCITY-
arTauu,

0 — BAAKHBIA TIepuoj, 6 — 3acyIUIMBHH NepHOA
[ — YpPOBHH NPOMCTOKCB, Z-— VUHEPAJNUIAIHS TPOMCTOROB

CTOUHBIe BOAH NPOXOAAT Yepe3 psij 3eMAAHBIX COOpYy&KeHHH ¢ focTa-
TOYHO OJAaronpHATHBIME YCJIOBHAMH (QuAbTpauuu B pyHTHL. [Tostomy
3ajlaua N0 onpefe/leHHi0 BNHUYHHEL (QHABTPALHOHHEIX [OTepb, Mpo-
THO3Y HM3MEHeHHs KauecTBa IPYHTOBRIX BOX M BulOop NpOTHBODHMG-
TPALHOHHBIX MEPOIPHATHH AN 3aILUTH OT 3arp I3HEHH S IPOMCTOKaMH
MOYB W I'PYHTOBHIX BOJA siBlfAeTCA B nogoBHOro poga caydasx oco0o
aKTYallbHOH.

Nosaa opomenvs u noas $uabrpanny

Mons opomenus npegcraBasior coboii Hanbosee paHHMil B IIpak-
THKE BOJOOTBeNEHHS THI COOpYIKeHWH AMs1 OUHCTKH H 00e3BperKHBa-
HHS CTOUYHHIX BOj. PasnuuaioT ABa THNa Mofefi OpOILEHHS: KOMMY-
nanbHble (KI1O) u semaenenwueckue (3I10).

KommyuanbHEle OISt opollleRust npeAcTaBisior coboil «caHHTap-
HO-TeXHHYeCKHe COOpYiKeHHs, NpefHa3HaueHHule JJsi OUMCTKH CTOd-
HBIX BOX H HCIOMAb3YEMHE IJsl CeNbCKOXO3SIACTBEHHOIO IPOH3IBOI-
crBar [44]. D10 yuacTKu 3eMin, pasfeneHHsle Ha OTAEbHblE IO HBHEIE
KapThi, TUIATeNbLHO CIIIAHHpOBAHHLIE M OOYCTpPOEHHBIE MNOCTOSHHOH
OpPOCUTENILHOH W JpeHaKHOH CaMoTedloH CeThio.

3emiuefensueckue MoJsi OpPOIIeHHs TPeACTABSIOT co0oil HppHura-
IHOHHO-MeIHopaTHBHEle coopy:Kenua [105]. Jro crenuwansho opra-
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HU30BAHHLIE 3eMeJibHBIE Yrofbsl KOJAXO30B M COBX030B, OpOLIACMble
CTOUIILIMM BOJAAMH IJ5l BBIPAIIMBAHHS CEAbCKOXO3SHCTBEHHBIX OBOLIL-
HBX M 3ePHOBBIX KYJbTYD.

OcnosHoe HazHaueHue KI1O cocrouT B ouMCTKE H 00e3BPEIKUBAUNH
CTOUHBIX BOJl, @ NPOH3BOACTBO CEALCKOXO3SHCTBEHHBIX MPOIYKTOB
Ha HMX HMeeT INOJUHHeHHoe 3Hauenune. I1o3TOMY HOPMBI HATPY3KH
Ha 3TH TOAS YCTAaHABAMBAIOTCH M3 pacueTa o0E3BPEKHBAHHUA MaKCH-
MalNbHO BO3MOXKHOIO B KOHKDETHBIX YCJAOBHSX KOJMHUECTBA CTOUHMIX
Bog — oT 30 mo 90 M® Ha | ra B cytku [44].

OcHoBHoe HasHaueHne 3[10 — nonyueHne BEICOKHX H YCTOHUHBBIX
YpoxKaeB CeNbCKOX03SIHCTBEHHLIX KYJABTYp M 00€3BpeKUBaHUE CTOU-
HbHIX BOA. B cooTBercTBMM ¢ 3TUM HopMbl Harpyskum Ha 3I10 ycra-
HaBAMBAIOTCH M3 pacuera HeoOXOAMMOIo KOJAHYECTBA BJATH M IHTa-
TeJbHBIX BElleCTB JJs BHPAIABAHHSA JAHHOH KYJAbTYPH M COCTABJSIET
He Gonee 5—20 mM*ra B cyTku. KIIO TpebyioT TmartensHofl miaaHu-
POBKH TopH3oHTanbHOH mnoBepxHocTH KapT, a 310 maaHHpyloTcs
[0J] ecTeCTBeHHLIH YKAoH Tepputopuu. Ilo adderTuBHOCTH 0Gesppe-
KHBalus U ouncTKe cTounblx Boj KITO yerynator 3I10.

B oranune 0T KOMMYHANbHEX ¥ 3eMJeleNbUeCKIX IoJel Opomenns
noast puastpanuu ([1P) BLIMOAHSAIOT AHWE GYHKIMIO OUHCTKY H 00e3-
BpexuBaHusa crouHblx Box. KITO u 3I10 pasMemaioT mnpakTHUecKH
Ha JO0BIX THIAX [OUB, noAd (PUABTpALMH — JAHIIbL Ha NecuaHbIX
nouBax MAH Ha MAcCHBAX, JHILEHHBIX TOYB M CAOKEHHBIX MeCKaMH,
T. €. Ha OTHOCHTeJbLHO XODOMIO BOJONMpOHHIAeMubtx rpyHTax. [loas
GHUABTpALMH TaKiKe IIAHHPYIOTCS, pa3duBaloTcA Ha KapThl B oOycTpa-
HBAIOTCST OTKPBITON pacnpelienTeJbHOH 1 ApeHa)Hol cethio. HopMer
HATpy3KkH Ha moasi QUALTpPANHH 3HAUMTeAbHO Bhille, ueM Ha KIIO,
¥ eme Bhile, yeM Ha 3I10, u cocraasior ot 90 a0 300 mM*/ra B cyTKH.
QuHCcTKa CTOUHBIX BOJ Ha noadax GuabTpauuu MeHee shdeKTHBHA, ueM
na 3I10 u KIIO.

Ha omucalHBIX eCTeCTBeHHBIX OUHCTHBIX coopykeHusx — 3I10,
KITO u I1® — ouncTka H o0C3BpeXMBaHHE CTOUHBIX BOJ, OCHOBAHBI
Ha CAEIVIOMHUX OUHCTHTENbHBIX CBOHCTBAX IOUB H IPYHTOB:

1) MexaHHuecKOH MOIMOTHTEbLHOIN CNOCOOHOCTH NMOYBOTPYHTOB 3a-
Jep:KHBaTh B3BeCH, CofiepKamHecs B (QUABTpYIOmMEACH yepe3 HHX
BOJIE;

2) pusHueckol TOTIOTHTENALHOH CNOCOOHOCTH — MOJEKYaAsipHOH
aJicopOIlMH pPACTBOPEHHLIX B BOJe XHMHUCCKHX BeIIECTB Ha MOBepX-
HOCTH MEJKOAHCIIEPCHBIX YaCTHL HOYBOTPYHTOB;

3) pHBHKO-XHMHYECKOll  IOTMIOTHTENbHOH  CHOCOOHOCTH — MOYBO-
rpynuToB K 00MeHY KaTHOHOB, COJiep3KalMXcs B COCTaBe INOYBEHHBIX
KOJJIOMJIOB, HA KATHOHBL, NPHBHEeCeHHbe B NMOYBEHHBIH pacTBop CTOY-
HBIMH BOJIAMH;

4) XHMHYECKOH MOIJIOTHTeNbHOH CHOCOOHOCTH (COeJHHEHHS aHH-
OHOB, COAEpIKAIIHXCS B [104YBe, 00pa3yIoT ¢ KaTHOHaMH, CojepXkauiH-
MHCS B CTOUHBIX BOJAX, TPYJHODACTBOpPHMEIE COJMH);

5) 6HoNOTHYECKO!H MNOIIOTHTENbHOH €nocoOHOCTH, o0ycaoBNACHHOHN
KM3HENEeATENbHOCTLIO NMOUBCHHBEIX GakTepHit.
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TaxuMm oOpasoM, ouucTKa ¥ o00e3BpeKHBaHHE CTOUHBIX BOJA Ha
MOASIX OPOLIEHHS M MOASX (PHALTPALUMM NPOHCXOIST-B pe3yabTaTe
CAOKHOIO B3aHMOJEHCTBUS MOUBOTPYHTOB, BOAbI, BO3AYXa W MHKPO-
oprauysmoB. IloreHuHanbHas MorJolamwmwas CcrnocoOHOCTE pasaHy-
HBIX THMOB, MOYB H TOYBOIPYHTOB SIBJAACTCH HX HHAHBHAYaJAbHbIM
ceoficTBoM, (yHKuHMel BCero KoMmmiackca ¢aKkTOpoOB-ouBooOpa3oBa-
Teneil.

Ho Tex mnop, MoKa HCHOJAL3OBaHHe 3TOIOC CBOHCTBA MOYB H NMOYBO-
TPYHTOB He MpeBLIIIaeT UX BO3MOKHOCTH, OUHCTKA CTOUNBLIX BOJ Ha
NOASIX OpOLIEHHA H TOJASIX (PHILTPALHH JOCTHIAeT CBOEH UeaH, He
OKasblBasl NIpH 3TOM OTPHIATENLHOrO BJHSHHS HA HOYBLI, I'PYHTHI
# TpyHTOBble BOAbl. KpurtepueM coOmiofesns yCJAOBHH HOpMaJbHOTO
HCTIOAL30BaHU S OUMCTHTEABHON CIOCOOHOCTH MoJeH OpOUIeHHs $IB-
JASIOTCS MOJUBHBEIE HOpMBI, B mpaktuke skcnayatauuu ITO stu HopMul
HepeaKo HapyIIalTCs, UTO MPHBOJUT Ha OpOIIaeMblX yyacTKax U MpH-
JeralomiX K HUM TJIOMAAAX K NOBLILEHHIO YPOBHSI IPYHTOBLIX BOJ,
3a00/1aUHBaeMOCTH, CHHKeHHIO 3(hderTa 00e3BpeKUBAHHS CTOUHBIX
BOA H cOJeBOMY M OaKTepHalbHOMY 3arpPsi3HEHHIO IpYHTOBBIX BOJ.
Tak, 1o faHHBIM X apbKOBCKOT0 HHCTHTYTa BopoKkananupoekr, B Jloxu-
facce Ha psifie YUACTKOB, OpPOIIaeMbIX OBITOBEIMH, TIPOH3BOXCTBEHHBIMH
¥ LIAXTHBIMH BOJAMH, YPOBHH TPYHTOBBIX BOJ moBbIaloTcs Ha 0,3-—
0,4 M B roJ, a HX MHHepaJM3al[Hs YBEIUUHJAACH 34 BpeMs OpOIIeHHs
B 2-—5 pas mo OTHOWEHUIO K HCXOAHOH 10 opolieHHs. B cocraBe rpys-
TOBLIX Boj HauOoslee HHTEHCHMBHO HJET HaKamaHBaHHe yoHoB Na,
SO,, Cl. Ilpu 3TOM H3MeHsieTcsl M THII PYHTOBHIX Box. TaM, rae 1o
opolieds BOAbl OTHOCHJAMCH K THNY THAPOKapOOHATHEIX, OHH CTaaH
cyabGaTHLIMA, a A0 OpoLIeHHs CcyabpaTHo-KapOoHATHBIE [epelliy
B cyabdaTHo-HaTpuessie, Habmioaaercss Takke 3arpsi3HeHHe I'PYHTO-
BBIX BOJ OpTaHHUECKHMM COCJUHEHHSIMH W OAKTEPHIMH.

[Tons dHALTpauuu MOIYT SIBAAThCA HCTOUHHKAMH 3alpA3HeHHs
MOA3eMHBIX BoJ. XapakTepHbIM IPHMEPOM B 3TOM OTIOIIEHHH CAYXKAT
noast GUABTPAIMK OXHOT'O H3 3aBOJOB CHHTETHUECKOIO KayuyKa, TJae
MPOH3OUINO 3arpsi3sHesHe BOJAOHOCHOTO TOPH30HTA [IOBEPXHOCTHO-
AKTUBHLIMH W JAPYrMMH OPTAHHUECKMMM W HEOPTAHHUECKUMH Beme-
cTBaMH. 3arpsa3HeHHble NoA3eMHble BOALI JOCTHIVIH pAAa Bojo3abopos,
OAMH H3 KOTOPHIX PACMOJ0KeH Ha PACCTOSHHU 3 KM OT floflelt GHABTpa-
IHE Ha NPOTHBONOJOKHOM Oepery pekd.

«beJbie Mops»

«benple Mopsiy npeaHasHaueHbl AAS CKAAAUPOBAHHS KHAKHX
¥ TBePAbIX OTXOJAOB OT COAOBBIX H COAOBO-UEMEHTHBIX 3aBOAOB.OTXOIbI
nogaTcs B «Oeble MOpA» THAPABAHYECKHM cIoco00M B BHJE MYJbIIL
B pasnanuHbIXx cooTHomeHusnx T : JK. «Bennle Mops» pacnonararot Ha
PaBHMUHHOH MeCTHOCTH, HA Teppacax H moHMax peK M orpaxAaiT
HaCBHITHBIMHY faMbaMu H3 CYTJAHHKOB.

Jlam6bl o6BanoBaHus cymecTBYOmuX «Oennix Mopeil» (Ha 3aBojax
«JloHcoapl», «CnaBcogbl» K CTepaHTAMaKCKOIO COAOBO-IIEMEHTHOTO
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KOMOMHATA) BO3BeJleHbl HACHINHBIM cllocofOM M3 CYIIHHKOB (Ha
crapoM «0OenoM Mope»  «J[OHCOABI» — H3  OTXOAOB JA0OLIBaeMoro
B Kaphepe CbIPbsl, HeAonajaa H3BECTKOBLIX Meuefl YroabHOIo HI1AKa
H JIp.).

HHo 1 pamObl «Gennix Mopei» 3aBofoB «JloHcoias» u «CaaBcoab:s
He 3KpaHHPOBAaHbl, MOTEPH KHAKOCTH Ha (HALTPALMIO 3JECh OUEHBb
Goarinne. [lo any «Gemoro Mopsi» CTepauTaMakCKOTo KOMOHMHaTa
yJAoXKeH IAHHAHBIA 3kpaH Toamuuo# 0,4 M. MurencuBiocts GHAbLTPa-
UHHA 3Jech Hike, ueM H3 «Oeabix Mopciy «Jloncofs u «CinaBcogbly,
Ho oOmHA 06BeM MoTeph TakKe 3HAUHTEALHBIH.
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Puc. 37. Tpadux ronoBoro xoaa ypoBHeH 11DOMCTOKOB B «BRJOM MOpe».

! — HakpnJcHHE CTOKOB; 2 — ¢6poc B BOADEM; @ — B HOPMAJbHBIf 0 BOAHOCTH I'oJ, 6 — B Ma-
MOBoAHHMA Fof; 3 — HCXOAHBLI ypoBeUb HOPMaJbibifl; 4 — ucXogublf YpoBelHL MPOMEXYyToulILIH
Puc. 38. 'padux nmHorosieTiiero Xona yposleil TpOMCTOKOB B «GeOM MOpe».

1] — MakcuUManbiible YPOBHH NMPOMCTOKOB B KauAHH mocaefyiouiuii rof mepef c6pocoM HX B Bo-
JAOTOK; 2 — YPOBHH MPOMCTOKOB B KamAbH NOCAeAYIOWHA T'of Nochae copoca UX B BOKOTOK

PexnM paGothl «Genbix Mopeii» (mocTynsenne nyabnsl u cOpoc
KHAKOH (aswl) onpejensiercss YCAOBHAMH paloThl 3aBojia H JAOMYCTH-
MBIMH /A JJaHHOIo BojiloeMa HopMaMH cOpoca B Hero CTOKOB oflpe-
JelleHHON KoHIeHTpaluu 3arpsasHennii. [lockonbky saBox padotaer
HerpepbiBHO H PHTMHUYHO, MOCTYIJIeHHE CTOKOB B «Oe/10e Mopes IIpoHC-
XOAHT paBHOMepHO. COpoc XKe oCBeTACHHON KHJIKOCTH H3 HEro B BOJo-
TOK MPOM3BOAHTCS, KaK NPpaBHJao, AHWL B NoJ0BoAbe, KOTAa B BOJO-
Toke obecreunBaeTcsi HeoOXOMHMOe Mo HopMaM pasbaBiaenHe CTOKOB.
Tak, oOBeM BbIMycKa ocBeTJeHHoH KHAKOCTH H3 «Bemoro Mopsi»
«doHconrl» B p. CeBepublit JToHcn AUMHTHpOBAH 10 XJOpY, ColepxKa-
HHE KOTopol'o B peuHofl BoJie HMIKe BBIIYCKA CTOKOB HE JO/KHO Npe-
BeilaTh 350 M1/n. B CBY3H € 3THM B MaJIOBOJHLIH TOA MOJHOCThIO
ONOPOXKHUTE «0elloe Mope» OT CTOKOB, HAKOMHBIUMXCS CO BpeMeHH
npeipayIiero naBojKa, He yjAaeTcs.

TakumM o6pasoM, pexHM paboThl «Gegoro Mopsi» XapakTepH3yeTcs
HaKOIUIEHHeM NpoMCToKOB B TeuenHe 10—11 Mec B rony u cOpocoM ux
B BOAoeM B TeueHue 1—2 mec. B cooTBercTBHU C 3THM H3MEHSIOTCS
H YPOBHH IPOMCTOKOB B «0e/IOM Mopey.

B nepuon HakomneHHs MpoOMCTOKOB MOMKET OJAHOBpEMEHHO IMPOH3-
BOAMTLCH COpoC MX B BojJoeM. B KonuuecTBEHHOM OTHOMIeHHH cOpoc
3aBHCHT OT pacxofia BoJbl B BOZOTOKe. B SaBHCHMOCTH OT MOCJAEAHEro
c6poc MpOMCTOKOB MOXKeT OblTh HepaBHOMepPHbIM B Mepuoj]l olluiero
HX cOpoca B naBojiok. TakuM oOpa3oM, KpuBas ypoBHEH MpOMCTOKOB
B «BelloM Mope» B TOJOBOM paspese MOXKeT HMeTb KaK Ha NoAbeMe,
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TaK M Ha chaje cTyneHuathlil xapaxtep. B obueM cayuae rogosoit xof
ypoBHEHl MoKeT OblTb oXapakTepu3oBaH TrpaduKoM, MOKa3aHHBIM
Ha pHc. 37. B MmHoroneTHeMm paspese 1o Mepe HaKOMJIeH#s B «Belom
MOpe» TBepAbIX OTXOJOB TPO#3BOACTBA YpOBeHb MKUJKOCTH B HEM
CHCTEMATHUECKH TIOBBILIACTCS ; PEKUM IO XxapaKTepusyeTcs rpadukom,
NpHBeJeHHBIM Ha puc. 38.

OCHOBHBIM CBHIpbEM AJISI COIOBOrO MPOU3BOIACTEA CAYKAT, KAK M3Be-
CTHO, H3BECTHSKH H pacrTBOp XJopHCToro HaTpud. B coorseTcTBHu
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Puc. 39. Paspes 1o «Genomy Mopio».

! — noyBa; 2 — raunmHpi 3KpaH; 3 — cynecn; 4 — ranleyHHKH, 5 — CYIJIUHEH; 6 —
FAHHB; 7 — YPOBEeHb TDPYHTOBBIX BOJ; & — YPOBHH JUCTHAACpHOH XKHAKOCTH B «fesom
Mope»; 9 — ropH3ouT Boapl B peke; /0 — namGul 00BanoBauus; Il — pasAeiHTeNbHbE AAMOH;
30Hbl MHHepa/H3aLHH TpYHTOBHX BoA (B v/a): 12 — g0 1, 1§ — po 3, 14 — po 10, 1§ —
Ao 50, 16 — Boime 50

C 3THM CTOYHbBIe BOJBI 37eCh 3aI'pA3HEHbl IMTaBHBIM 06pa30M XJAopUAAMH,
a TaKke cyinbdatamd, MenoyaMH M MeXaHHUECKHUMH [pHMecsMH
(namom). B cBA3M ¢ 3THM noA3eMibie BOAH B paflOHAX pasMel|eHHs
«GeIIX Mopeii» 3arpsi3HeHbl. 3arpsi3HeHbl Takke M BOLOTOKH Kak
OT IPSMOro c6poca B HUX ITUX CTOKOB, TaK H OT HX MONAJaHHs B BOJO-
TOKH TIO TPYHTOBOMY TIOTOKY.

B «Benoe Mope» execyTouHo mopaercsi okono 48 Thic. mM® cTouHoM
KHAKOCTH, cojepzamell B cBoeM cocrtaBe: xnopuaoe (NaCl, CaCl,
KCl) — oxono 140 r/n, cyasdaros (Na,SQ,) — 6onee 2 r/n, menoyeit
(Ca(OH),, NH,OH) — 6onee 7 r/n, unama — Gonee 160 r/m.

XapakTep H3MeHeHMS] MMHepaJM3alMH [PYHTOBBIX BOJ MOKa3aH
Ha puc. 39.

Pe:xxum ypoBHeii atoro «6eloro mopsi» nokasad Ha puc. 40,
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AnanoruuHas KapTHHa 3aCONMOHEHUS MOJ3EMHBIX BOJL HMCET MeCro
H B pailoHax pacrnojoxenusi Apyrux «O6eabix Mopefis. Tak, B paiione
«besioro Mop si», TOKa3aHHoOro Ha puc. 41, MuHCpaIu3alus MOA3eMHbBIX
Bog mo mpoGaM c rayOuHbl 10 30 M gocruraer (mo xJop-uoiy) Godee

Puc. 40. I'padux H3MeHeHHSA YDOBHS
KHAKOCTH B «BeoM MOpE» B TeYeHHE
Troja.

AB — wuaxonneuwe, LB — Hakoleuue H
cbpoc; BI' — wuakomnuseuue; I'Z] — uaxou-
neHde H cOpoc; JE — cBpoc; I — yposenn
B Jauuefl rox;, 2 — To e, B n-f nocae-
AYIOUHE rox

Puc. 41. CxeMaruyeckas
ruapoXuMudeckas — KapTa.

Conepmxaune XJa0p-HOHA B NOA-
3eMUBIX BOAAX (B r/i):

1 — wmenee 0,5, 2 — or 0,5
Ao l; 3 —orlpo?2; 4 —oT2
[0 5; § — or & 1o 10; 6 — ot
10 oo 25; 7 — Gonee 25

RYSELIITTN
o

.
mesmanly .,
. v,

25 r/n. B 370 «Begoe Mope» mocTymaeT oKoao 4 MAH. M® KHIKOCTH
B rofi, cofiepkaniefi okoio 500 Tbic. M? XJOPHCTOro KadblHsl, OKOJI0
250 Thic. M3 XJIOpHCTOrO HATpHs U oKoao 800 thic. M? mutama.

XBOCTOXPAHUAHIIA

B 3aBucuMoCcTH oT Xapakrtepa peabeda MECTHOCTH, Ha KOTOpo#
pachonaraloT XBOCTOXPAHWAHING, OHM JAENSTCS lla CaelyIomHe THITH:
— paBHMHHbIE, OrpaxKJeHHBle Co BCeX CTOpOll AaMOaMH;
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— TOfiMeHHble, MpUUJEHEHHbIE K yCTYMY BbILeNeKalie Teppackl
HIH KOPEHHOMY CKJIOHY JOJHHBI, Orpamjenlible ¢ TpeX CTOPOH AaM-
Oamd. B cnyuae pacrnionokenus XpaHUIHILLA Ha NofiMe BIAIH OT yeTyna
BIllle/ eKalieli Teppackl UAM KOPEHHOTO CKJOHA OHO, KaK U PaBHUH-
Hoe, orpaxKjaaeTcs co BceX CTOPOH AaMbaMHu;

— KOCOropHBIE, pacllONOKCHHBE HAa CKRAOHAX BOAOpa3jelNoB H,
KaK W TofiMeHHble, orpaxeHHbe AamMbaMi ¢ TpexX CTOpPOH, a C uer-
BepTOH — KOCOTOpOM;

— oBpaxHo-0anounble, Cco3jaBaeMble MyTeM [eperop aKHBaHHS
OBparoB u OalOK NJIOTHHAMH;

— GalouHo-paBHHUHHBIE, pacrojaraeMbie Ha paBHMHAX H BOJO-
pasaenax B mojgorux Gankax, orpaxiaeMsle 1o TaabBery Ganku mio-
THHAMH, 4 10 OCTANLHOA YacTH MepHMeTpa —— MPEepLIBUCTHIMH HJH
CIIJIOUIHEIMH laMOaMH.

OcHoBHAaA UL COOPYKEHU S XBOCTOXPAHHIHI — NPHEM OTBOAH-
Moft OT MpEeAnpHsITHS nyabnnl (cMecd B cootiomenuH 1 :15—1 : 30
TBEPABIX MHHepanbHBIX UYacTHL—OTXOAOB o0orameHus pya, yris
¢ BOJIoil), BHIeNeHHEe W3 MYJAbNbl ee TBepAOH uacTH U MoJy4eHHe
OCBETJEHHOH BOJE! AJsT 000pOTHOTO BOJAOCHAOKEHH .

Inst ocBeTneHUst mMyJabIbl, NepBOHAYANLHO MojAaBaeMofi B XBOCTO-
XpaHUJIdIe, B €ro npejenax ycTpaHBaeTcs BojHbIA Bacceiin, ofbeM
KoToporo ofiecrneunBaeT TpefyeMoe ocBeTAeHHe NYJbIL H BMELICHHE
roJl0BOro KonH4ecTBa ee TBepAoH ¢asel. B cBA3HM ¢ 3TUM cTpoHTenb-
CTBO XBOCTOXPAHILIMIL OCYILECTBASACICS, KaK TpaBHJio, B jiBe ode-
penn. B nmepByio ouepenb cTpouTcs NCpBHYHASA MIOTHHA MM AaMba
06BanoBaHUS HACHLIIHLIM HJIH HAMBIBHBIM criocoGoM (puc. 42), Bo BTo-
PYIO — HaMbIBHBIE [JIOTHHBI M3 XBOCTOB. [IpH BO3BeI€HMH IJIOTHH
BTOPOfl ouepejH HaMLIBOM B BepXHeM Obede nepBHUIION [TOTHIIEI
(namMObl) Ha NaMBITBIX Mepea Hefi XBOCTax [PEABapUTENbLHO YCTpa-
HBAIOTC BTOpPHuHble AavObl oOBanoBaHHs. DT AamObl Bo3BOASTCH
HACHHIHLIM cnoco0oM H3 XBOCTOB UH APYTHX IPUBO3HBIX MaTepHasoB.

[1nOTHHBL XBOCTOXpAHHHUIL YCTPAUBAIOTCA C APEHANKEM, OCHOBHOE
Ha3HAYEHHE KOTOPOro COCTOMT B OTBoAE QHABTPAUHOIHONO MOTOKA
U3 Tela U OCHOBAHHA MJOTUH H ofeclcUeHNH HX YCTOHUHBOCTH (mpen-
oTBpameHHe cypQPo3HOHHOrO BHIHOCA MaTtepHala M3 Tena MIOTHHbI
1 TPYHTOB ee ocHoBauud). JIpCHaXH PUMEHSIOTCS] PasiHYHbIX THIIOB!
Hac/JOHHBIe, NpPH3VEHHHIE, JNeHToUHEe, TpyOuateie, modsunne. [lpu
BBICOKMX HaNopaX Ha MJIOTHHAX ¥ HalWyMd B OCHOBAHMH TUJIOTHH
CHIBHOPHUIBTPYIOLIMX PPYHTOB, NMPHKPBHITHIX B HHXKHeM Obede Bojo-
HEMPOHHIAEMBIMH HJH CAafONpOHHIAEMBIMH TPYHTaMH, Y MJIOTHH
YCTPaMBAIOTC TOPH3OHTANbHbIE HAM BepTHKalbHbIE pasrpy30uHble
ApeHa)H .

[Toaua nyablel B XBOCTOXPAHHIHLLA OCYIIECTBASIETCA II0 JBYM
OCHOBHBLIM cxemaM: 1) oT mnoTuHbl (namObl) K Geperam; 2) ot Oeperos
K IUIOTHHE, UHOTJA 110 BCeMY MEepHUMeTpY XBOCTOXpaHHJHINA MO Tak
HaspiBaeMoli KonbliéBo#l cxeme. COpoc NyAbNbl B XBOCTOXPaHHIHINA
NpOM3BOANTCA ABYMS criocofaMu: HafBOAHBIM H nofABogHKM. [Ipu nep-
BoM criocofe myJha U3 XBOCTOXPalHAUILA BLITEKAET HA HOBEPXHOCTh
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Puc. 42, Cxembl nepeMellieHUs] OCBETJIHTENbHOIO NpyJa H YPORHS BOJAB B XBOCTOXPA-
HHJIMUIE TPH €ro 3KCIuTyaTaluH.

@ — TIPY 3aMEIBE XBoOCTOXDAHMIMA [0 cXeMe OT [JIOTHHEL ¥ 1IapauMBaHte JIoTHH MOCTAELYIO-
wHuX ouyepeacli B CTopoHy BepxHero Obeda; 6 — To XKe, MPH HAPAWMBBAHUIU MIOTHH B CTOPOUY
HUXUero Oheda; 8 — NpH KOJAbleBol cXeMe 3aMLIBA H HapauUBAHHH IJIOTHH B CTOpOHY Bepx-
uero Gbeda; 2 — To XKe, UPH HapawMUBAHHUH IWIOTHH B CTOPOHY HHXHero Gbeda.

I — naotuusl (AamObl) nepeoll ouepepu; 2 — skpad; J — ApeHax; 4 — njotHHu (RamObi)
nocAefyowHx oyepeAelt; 5 — MYJIbIONPOBOJ



seMqM HJH HA TOBEPXHOCTL panece HAMBITLIX XBOCTOB H IO HYyTH JBH-
AKeHUA K NPYAY NocTenenno, 10 HENPEPLIBHO 0CBOBOKAAETCA OT TBEp-
Joi (pa3pl [lpu srom B nAYaNe nyTH HA HAABOAHOM IISXKE OCEJAI0T
Gonce Kpynuple ¢pakiiiil XBOCTOB, B cepeJHie MYTH Ha I10ABOJHOM
OTKOCE mIsizKa — CPEAHHe 10 KPYNHOCTH (PPAKUHH H B KOHIE NyTH
B npefenax npyia — naubollee MeIKHe.

Ilpu BTOpOM criocobe cOpoca MyJabibl (MOJBOAHOM) OCaxIeHHE
XBOCTOB W HX pacK/laZKa B XBOCTOXPalMJIHILE TPOUCXOAAT Ha Boee
OrpaHHYeHHOH, YeM NPH HaABOAHOM cllocobe, MIOIAAH, B OCHOBIIOM,
KaK B HENOABMXKHOH BOAHOH cpefc MO Mepe TAUICHHS KHHeTHYecKOoM
SHEPTHH CTPYH nyabnbl. [Ipu 3toM ofpaszoBaHue MOABOAHOTO OTKOCA
MPH KPYMHbIX OJHOPOAHLIX XBOcTax M HEOOMBIIHX CKOPOCTSIX MOTOKA
IYJALNILL MPOHCXOANT B pE3Y/AbTaTe NEePHOAHYECKOro CMoJA3aHHsS XBO-
CTOB, IIAKAIJIHBAIOMUXCsA B BEPX0OBOH 4acTu oTtkoca [61). Tlpu cnoa-
38HMH NIPOUCXOJHT MEPCMEIIUBAHHE UIAMOB.

Takum o0pasoM, NPU 3aMblBe xBOCTOXPaHWIHLL Anddiepeniuanis
XBOCTOB, ONpEAeNAsAch KPYNHOCTLIO YacTHIL H MJIOTHOCTbIO MaTepuana,
3aBHCHT Kak OT CXE€Mbl 110Ja4H, Tak i 0T crocoba c6pocd B HUX NYJbbL.
B pesynbrare 310r0 B 1pEIENax nods XBOCTOXPAHUIUIA 0OpasyeTcs
cpesa, BecbMa HeofHOPoAAA B (PUALTPALHOHHOM OTHOLICHHH B MjaHe
U B paspese. Kpome TOTo, BC/IEACTBHE HEMOCTOSIICTBA BO BPEMEHH pe-
XKHUMa HaMbIBA XBOCTOB (H3MeHellHe Pacxoa, KOHCHCTEHIUH MY/bHbl)
B HHX O0pasyercs cjoHcTas TCKeTypa. JT0 06ycloBIHBaeT PUILTPa-
IIMOHHY 10 AaHU3OTPONHIO XBOCTOB — OONbLINE KO3(HIHEHTHE PHIbTPA-
UMM B TOPH3OHTAaJbHOM unanpasnenud (k.), meubmue (k) — 1o xop-
Mann K caoaMm  KoappuuuenT anusoTponHn cpenne- M MeNKo3ep HH-
CTHIX pa3HocTelf XBOCTOB Xapakrepusyercs Beauunxamu ot 1,5 po
2,5 [123]

k

ko=~ —=1,5— 2,5, (76)

ITo rpanynoMeTpHUeCKOMY ¢OCTaBY XBOCTbI JEMATCA HA:

— KPYHHO3epHUCTHe — cyMMa yacTuil KpynHee (0,5 mm Gonee 50 % ;

— cpeJHesepHucThie — cymva uactun kpynuee 0,25 Mm Gonee
50%;

— MeJIKO3ePHHUCTHIC — ¢y MMa uacTull KpynHee 0,1 mm Gonee 75% ;

— MHIeBathle — cymma dactul KpynHee 0,1 MM Menbuie 75%.

Hekotopasi xapaxTepHcTHKa (H3HYECKHX W (DHIbTPALHOHHbIX
CBOMCTB TAKOTO POJA PA3HOCTEH XBOCTOB, HAMLITHIX B XBOCTOXPAaHH-
numa psga FOK wepHofl v nBeTION METATAYPruK, COAEpKHUTCS B pa-
Borax (123, 127].

[lpy skcnayaramuu XBOCTOXpAHWJIHLL MO Mepe MoAadd B HHX
NYJbNB YPOBHH BOAbI B IPYAAX OCBCTVICHHSA BCE BPEMdA MOBBULAIOTCH.
HawvensioTcst B npegelax XPaHHIHMIL MECTONONOKEHHE MPyla H ero
pasmepbl. Tak, mpu 3aMblBe XBOCTOXpaHHAHILA OT IVIOTHHHL K Geperam
U HapalluBaHHM TUIOTHHLI B CTOpOHY BepxHero Obedpa ypOBEHb BOALI
B NpyJAe CUCTEMATHYECKH OICTyilaeT OT IJIOTHHBL MepBoff  Ouepenu
(eM. puc. 42, a).
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ITpn Hapamupbauu MJIOTHHBL CAEAYIOWHX ouepeiel B cTopoiry
HEKHEro Obeda y POBEHb BOABL B NpYJe TAKXKE NOBBILIAETCS, HO ypes
BOJBl B HEM mepemelnaercs na oty (ev. puc. 42, 6). Ipu 3amuiee
XBOCTOXPAHUJIHINA 1O KOJbIEBOI cXeVe H HapalluBAHHH ILIOTHHBI
B CTOpOHY Bepxnelo Obeda YPOBEHb BOABI B npyae MNoBbILAeTcs,
a maomaab ero cokpamaetes (cM. 42, g). Ilpu Toi ke cxeme nojauu
XBOCTOB, HO MPH HapauluBaHHN MJOTHHBI B CTOPOHY HUMKHETO Gbeda
VPOBEHb BOJABI B IIp) /€ MOBBINIAETCS, a MJOUAAb CrO Pacliup AeTcs
(cm. puc. 42, ). Taxuwn obpasov, ycIoBHSA QUABTPALUH KHIKOCTH
U3 XBOCTOXPAHHAHIL XapaKTEPH3Y I0TCS HEMOCTOSHCTBOM BO BPEMeHH
YPOBHST BOJIbL B HeM (1ianopa), MOIIHOCTH ¢I0Si HaMbIBAEMBIX [JIaMOB,
MECTOIOMOKCHU ST U PA3MEpOB NOHIaAH PUABTPAIHH.

Yenoeust QHIABTPAUHE KULKOCTH H3 XBOCTOXpaHHAMIIA HEpegko
YCHOKHSIIOTCS CO3JaHHEM Ha TOMIKEHHBIX B pedbede MecTaX, 3a
JaMOaMu o0BaTOBAHHSA HJAH 34 OTCEYIBIMH TUIOTHUAMH eMKocTel Aas
AKKyMYyJSiILHH H OTBOJA JUBHCBBIX CTOKOB, 4 HHOTAA OJHOBPEMEHHO
1 115 cOpoca nyAbIIB 11a cayyai aBapHH B OCHOBHOH CHCTEME €€ TpaHc-
nopTa. Ilpn pacrnosomennd xBOCTOXpaHHJHINA GalO4yHOrO (OBpakK-
HOT'O WJIH PEYHOr0) THMA MeXKAY BBITSHYTEIMH BIOMb HETO € OAHOH MM
¢ obeux CTOPOH JOAHHAMH OBparos, 6ajloK, PyubeB yeJaoBHS GUALTPA-
LHH CTOUIIbIX BOJ H3 XPaHHJHIA TaK¥Ke YCAOKHAOTCS, a Halpablie-
HHE PUABTPAUHOILBIX NOTOKOB ONPCACASACTCHs [JIAaBHBIM 06pa3oM
BIHSIHHEM 3THX Jodun (XBocToXpanunume Muxatinosckoro I'OKa).

XBOCTOXpaHH/HIa 3aHHMAIOT o0LIUp Hble MAolafl B COTHU TeKTa-
poB, ray6uHa ux GpyTTo AOCTHrAET COTEH MEIpOB, a IMIyGHHA CHO0s
BOJBl B 3aBHCHMOCTH 0T YCAOBHIl MOJayl MyJbIb 0 3a0opa OCBETJIEH-
Holl BoAbl — 0,5—1,5 M.

CocTaB CTOYHBIX BOJ, NMOAaBaeMbIX B XBOCTOXpaHWIHmA (HHIKOH
COCTaBJSAIONISHl MYJbIbI), 3aBHCHT OT BHJA oOoramaemoil HPOAYKIHH
u crnocoba oborameHus. Tak, npu rpaBHTauHoxHHOM chiocobe obora-
LEHI S W MarHUTHOHA cemapallud pyJA YCPHBIX METaJJOB CTOYHbLIC BOABI
3arpsi3HeHDl TaBlibiM 00pa30oM MEeXaHHYCCKHMH NpUMECSIMH, a XHUMH-
YeCKHH COCTAB WX Majlo OTJAHYaeTcss OT COCTaBa HCXOAHOH BOJBL,
HCTTOMB3} eMOff B TCXHOJOTHYECKOM HPOIECCE: HeKoTopoe oGorarienue
UPOHCXOAUT 3a CUET cojeprKaluXces B pylde U nycTo#l nopoje Bofo-
PAaCTBOPHMBIX cOJeH — XJOPHAOB H CYJIb(aToB.

Crounele BoAbl 0T pyaooforaTuTedpHbiX (habpuk, rae oforaueHne
PYA BEAETCS METOAOM (DIOTALMH, COJAEPKaT 3HAYUTENbHBIE KOTHUEeCTBA
XHMHYECKHX MUHEPANbHBIX H OPTAaHHYECKUX 3arpsA3HEHHN — (I0TO-
pearentoB. Tax, na Muxaitnosckov [OKe KMA, rae npoextupyetest
MarHuTHO-IOTAHONIBIH croco® oforameHust pya, pacxoi ¢uoro-
pearenToB Ha | ouepeap cocTaBHT (B KI,4): TaloBoro Mblla — 619,
enkoro HaTpa — 186, cephoii Kucmorel — 868, xuakoro crekaa —
162. [Ipu 3ToM B XBOCTOXpaHWIHIE GyAET NOJAaBATECA 553 T XBOCTOB
u 5235 M® Boanl B uyac. M3 yxaszanlloro KoJHYecTBa TaJOBOTO Mblia
80% Oymer yxoauth ¢ wouuenrtpatoM, a 20% nocrynaTh B XBOCTO-
xpammanme. Takum ofpa3oM, B cTounblX Bojax storo ['OKa saums
TANoOBOTO Mbl1a GYAET cogepxkaThesi okoao 20 Mr/a.
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Ha pszne oGoratuTeldblblX GaGpuK CTOYHLIC BOALI Nepel cOpocoM
HX B XBOCTOXDAHHJHIIE [OABEPTardT OUUCTKE ¢ MOMOMIBIO FalICHON
uagectd. OnHAKO H nocie 3TOro ¢Toulible BoAbl OCTAIOTCS €lle B He-
KOTOpPO# CTemeHu 3arpssHeHHnMH, Ha oTaesbHpIX oforaTHTeALHBIX
(babprKax MPOMCTOKH MOAAOTCA B XBOCTOXPAaHHIHLIE BMeCTe ¢ Xo34ii-
CTBEHHO-(PEKATBHBIMH BOJAMH, COJeprKalUMH BoMlblioe KOAHUECTBO
cepopojopoja, ofnajaliiero, Kak H3BeCTHO, BOCCTAHOBHTENbHOM
cmocoBHOCThIO. B CBSI3H ¢ 3THM cojeprKaHHe PoJaluuIoB, cyAbQuioB,
MeIH U 3KeJae3a B CTOUHBIX BOJAX, MOCTYMAUIHX B XBOCTOXPAHWIHIIC,
e YMeHbIIAETCS, a YBeAHYUBALTCS.

Kak oTmeueHo Beile, 0OOTalleHHe PV UBCTHLX METalJ0B TPOH3-
BOAUTCS MeToJoM duiotanku. B xauecTBe QJotopearenToB MpHMe-
HAIOTCA COMAHAS U CepHAas KUCIOTH, CHAMKAT H OUKapOoOHAT HaTpu4,
elKuii HaTp, CcyAbQu] HaTpUHA, KalbIHBHPOBaHHAasi coja, H3BECTh,
LHHKOBBU U MEIHBIl KYNOPOCHl, NHAHH/IR HATPUSA, KPe30Mdbl, QeHoIsl,
TTHPHABL, TepIHHEON, KEPOCHH, COCHOBOE MaclI0, oJeHHoBas KHCIO0TA,
auTHohocdath, Keautorenathl [93]. Bee stH (uoTopeareHTH B TOM
HJIH MHOM KOJIMYECTBE COAEPIKATCH B CTOYHBIX BOJAX.

Kpoae Toro, cTounbie BOABI COAEPKAT TaKHe XHMHUECKHE COeRM-
HeHHsl, KoTopble He BBOAATCA B mpolecce QJIOTalMU, a 0Bpas3vioTcs
B pe3yJbTaTe XUMHYECKOTO B3aUMOAEHCTBUSE MEeXAY BBOJUMBIMH (QaoTo-
peareHTamH, a Takxe (IoTopeareHTaMu H 3JEMeHTaMH, COJeprKaliH-
MHCH B pydax. K UHcAy 3THX NPOM3BOJHBIX COGAHIECHHHE OTHOCATCS
HHaHHIB MeIH M IHHKa, pojamuast [931. B pesyabTarte cTOuHblE BOJbI
0BOTaTHTENbHBIX QabpHK PV UBETIhIX METANN0B OKa3bBAIOTCS 3a-
TPA3HEHHRIMH OPTaHHYECKUMH H MHHEpPalbHBIMH COENHHEHHSIMH.

Crounple Bogpl pyjgooGoraTiTenbibix (abpHk nepex TeM, Kak
HalpaBASIOICS B XBOCTOXpaHWIHINA, TOJABEpraiorcs oducTke (Hed-
TpaJU3aNUH, OKHCIEHHIO), H, KPOMe TOT0, B CAMOM XBOCTOXPaHUJIHILE
IPOHCXOJHT €CTCCTBEHHBIH npollece pa3pyuieHHs (IoTopearenTos,
B pe3yJpTaTe KOTOPOrO B CTOKAX 00O0ra Tu renbioll pabpHKy cBHHIOBO-
UMHKOBBIX DPYA, HanpHUMCP, YMEHBUIACTCS CcofepiKaHHe IHaHU]IOE,
CBHHIA, Kpeasona, KcaHToreHaTa uy antHodochara [93].

Tem He Menee ctounble BoAb oGoratureadbHbix Gabpuk pya nBet-
HBIX METANJI0B B KaKOH-TO CTENENd SBJASIOTCSA 3arpsisHUTENSIMHU 10-
BepXHOCTHBIX M TOJ3EMHBIX BOJ, a XBOCTOXpaHHAUILA, aKKYMYJIHpY-
IOIHe 3TH CTOKH, HCTOYHHKAMU 3arpsi3HCHHS.

llramoxpaHHIHILA

Mnamoxpanuinma — KpyrHsle 3eWISHBIE HA3EMHbIE COOPYHKEHHS
(eMKOCTH 0O6BEMOM 0 JecsSTKOB MHJJHOHOB KyOGHUECKHX METpOB,
rayOunoil 1o 50 M H cpokom cayx6e Bodee 10 Jer), cosgaBaembic
B cucTeMe BofoclialxeHdss [ BoJoOTBeAEHHS METANLJIYPrUYecKHX
3aBojloB. Pasmernaiorcsi oHM HJIM Ha paBHHHHBIX UIOCKIIX ydyacTKax
MecTHOCTH (nofimMax, Teppacax) W oBBaJoBBIBAIOTCS CO BCEX CTOPOH,
HWJIH Ha y4acTKaX MCCTHOTO NOHHXKeHHs pedveda n yacTuyxo obBaso-
BBIBAIOTCs!, HJM, HaKoHel, B MOJMOTHX oBparax u Oalkax, neperopa-
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AKHBaeMblX [ToTHHAMH. [pyruMH CloBamu, Mo yel1oBuam penbeda
MECTHOCTH, Ha KOTODO[ pasMelaloTcsl IJaMOXpaHHIHIIA, OHH Je-
JSTCS HA Te Ke THIIb, uTO U XBoCTOXpanuauia. JJamGel oOBanoBanus
H Teperop a:HBawolHe MIOTHIbI LIIAMOXPaHHIHI BO3BOAATCS HACHI-
HbIM CToCOOOM M3 CYDJIHHHCTBIX MaTepHaNOB; AN 3TOH IETH HCNOMb-
3VIOTCH TaKiKe HaMblBaeMble B IuJaMoXpanuauima wwiaamsl. [Togaua
LLTAMOBOHl TYJAbIb B LIAMOXPAHUIMILA TPOH3BOAUTCS IO TeM iKe
cXeMaM, 4TO ¥ XBOCTOBOH MyJBIbI B XBOCTOXDAHHJIHIIA.

OcHoBHOE Ha3zHauellle HIIAMOXDPAaHUMHIN — NpHeM TBEPAbIX OTXO-
JIOB MEeTaNJayprHYeCcKOro NPOU3BOACTBA — IINTAMOB, MOJABAEMbIX T'H-
ApaBIHyecKHM croco6oM. BmecTe ¢ TeM IJIaAMOXPaHUAHILE, TOCKOIBKY
B HEro nocTylmaer OonbINOe KOJHYECTBO XKHAKOCTH, BBHIOIHSAET H APY-
rue QyHKUHH — OCBETIEHHS, OXNAAKACHHS U YCPEIHCHHU S P OMBILILIEH-
HBIX CTOYHBIX BOA.

[Inamoxpanuauia yeTpauBaroTes THG0 0OJHOCEKIHOHHBIMH — € 00-
UM TpHEMOM CTOKOB, JHOO MHOIOCEKUHOHHLIMM — ¢ OOMHM HJIH
pasfenbibM IPHEMOM CTOKOB. B MHOrOCEKNHOHHDLIX [HJIaMOXp aHUIH-
uax mpH ofueM TpHeMe CTOKOB 3arojiHeHHe CeKIHUH NPOH3BOAUTCA
NocMef0BATEbHO, NPH Pas3jledbHOM NpHCVE — OJHOBPEMEHHO.

Ha merannyprudeckux 3aBojax ¢ HX pasHooGpa3HbIM COCTABOM
NPOU3BOACTB 0OpPa3yIOTCA PAa3JHUHBIE 110 COCTABY M CTEIEHH 3arpss-
HeHHsl CTOYHbI€ BOABI -— OT CTAHIMM OYHCTKH JOMEHHOrO rasa, XHM-
BOAOOYUCTKH, CTANEIVIABUABIBIX 1[@X0B, IHeXOB X0JOAHOTO MpoKaTa,
KOKCOXMMHYECKOTo Iiexa (MMM 3aBojia B cucremMe KomOHHATa) H Ap.
Takum oOpasom, B LNAMOXPAHHIHIIAX B OTIHYME OT XBOCTOXDAHUJIHUIIL
CofepsKaTcs pasHOPOAHBIE 10 XMMHYECKHM 3arp s3HeHHsIM [P OMCTOKH.
Tak, B mnamoxpannaume Hoso-Jlunenkoro MeranayprHyeckoro 3a-
BOJA I OMBILLTEHHBIC CTOYHBIE BOALI TOC fYNIAIOT OT ra300YHCTKH JOMeH-
HOIO ras3d, XUMBOAOOYHCTKH, H3 MpPOKATHOrO 1exa, Ophi3TaigbHbIX
Gaccefinor, rpagupuu, KotelsHolt TIL, kaynepos, GarepHolt Hacoc-
ol  CTAaHIHUH, 3JeKTpoCTalellIaBWIBHOTO Iiexa, uexa (acoHnoro
JUTbsi, KOMIpeCCOPHOH CTaluuH H MPOMINBIEBOA KaHATU3ANHH.

Hepenxo mnaMoxpaHuaHine CJOYxHT NPHEMHHKOM [POMCTOKOB
HE OJRHOrO, a psAa 3aBOJOB M MPCANPHATHH DPAa3THYHOTO MPOQUIL.
B takux cayuasix copepikaiiyecs B HHX CTOKH OKa3blBAIOTCS MO XHMH-
YeCKOMYy cocTaBy oco0o caoxHbME. TaK, B n1avoXpaHHIHIE MeTal-
JYPTHYECKOTO 3aBoAa «3aroposxcTagby HapsAay co CTOKami oT cob-
CTBEHHBIX LeXOB (Ta300YHCTKHM JOMEHHOIO Tas3a, NpOKaTHOIO H KOKCO-
XUMHYECKOro eX0B, IleXxa OYHCTKH Cephbl) MOCTYMAaloT H CTOKH 3aBojd
«Jlnenpocnencranby, agOMHHHEBOTO 1 THTAHO-MATHHEBOTO 3ABOJOB H
arnogpabpuxy. Illnamoxpanunauma 6onbllefl yacTH MeTalnypTHYECKHX
3aBOJOB NPHHAMAIOT A 30J0IIAKOBHI Mmarepuan sasopckux TILL,
a waaMoxpauuauiie 3anagno-CHOUPCKOro MeTalaypruyecKoro KoM-
GunaTa — XBOCThl OT yrueoGoratureabholl Gabpuku.

B cTouHbiX BOJAX, MOCTYNAIMX B LITAMOXPAHWIHING, COAEP-
KaTCcsl opraHHyeCKHe M MUHepaJbHble XHMHUeCKHe 3arpsi3HeHHs.
Tak, B o6iieM cToke PeHOMLHBIX BOJ KOKCOXHMHYECKHX 3aBOJIOB MOCIE
MpelABAPHTeNbHOR OYHCTKH HAACMOJBHBIX H CENapaTOpPHhIX BOA H
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cMelreHH e HX €O CTOKaMH JAPYrHX 1UeXOB coiep:xarcs ¢denonsl, am-
MHaK, CepOBONOPOA, POJAHUAbI, LHAaHHABI, CMOMBI U Macha, a TaKKe
XJOPHABL, CynbdaThl B BHAE aMMHAuHbIX M KalbUHMEBHIX codeil, MpU-
MecH HadTaluHa, MUPUAMHA U yIraesogopogoB, pH ux 8—9, oxucns-
emocth — 1 r/1 Q,, BIIK; — 0,8 171 (1501

B cTOYHBIX BOZAX MpPOKATHBIX LEXOB OCHOBHBIMH 3arpsi3iidTeNsIMH
ABJAAOTCA OKaNMHHA, 1eXHHYEeCKHE Macaa u He(TCPOAYKTh, a B CTOKAX
OT OYHCTKHM [JOMEHHOTO 1a3a, 1a30B JEKIPOIIaBUJAbHLIX nedeil H OT
TPaB/JACHHA UEPHBIX METAMJIOB CcoAepXKarcd UHaWHAL,, pOJAHHABL,
KeMe3Hbli Kynopoc, cepHas Kucjlorta d fip.

B CTOYHBIX BOgaX MAIIHHOCTPOHITENbHBIX NMPCANPUATHH TaKXKe Co-
Aeprkarcs cepHas KHCIOTa, UHMAUMCTHIE HATPHH H METal/bi: THECTH-
BaJEHTHHIH XpOM, HUKEAb, allOMHHui, Kaamuii, ceuuen., CToku yrie-
oforatHteNbHbX (aBpHK 3aTPA3HEHLI XJAOPHAAMH H CepHOKHCIBIMH
COEJlH HeHU AMMU

[lexu MeTanaypruyeckux 3aBOJ0B, TA€ 00pas3yoTCst 0cO60 BpeAHBIE
CTOKH, HMEIOT 3aMKIYyThifl LHKJ BOJAOCHAGKEHHS — JIOKaNbHYIO OYH-
CTKY CTOKOB M MOBTOPHOE X HCIOJL30BAHHE B TEXHOJOTHYECKOM HPO-
lecce.

Takum 00pa3oM, AaMOXPAHHIHIA TAKIKE SIBASIOTCH HCTOYHH-
KaMH 3arpA3HeHUd NOA3EMIBIX BOJ H BOAOGEMOB.

3onooTBaJabl

30m00TBaANB MPEACTABAAIOT COGOH 3EVNIAHBIC HA3EMHble eMKOCTH
VIS MpUeMa M cKX4AHpPOBAHHA TBepJAbIX OTXOAO0B OT TENJOBHIX 3J€K-
TPHUECKHX cTaHuuii. B o6umiem clyuae OTXOAbI COCTOSIT H3 30J0IIaK0-
BOTO MaTepHana — TBEpAOIO HECOPIOUCTO OcTaTKa, IoNydYalomEerocs
TOC/E CHKHTAHUS TOMUIHBA, 30MAbI — MEIKOH YacTH 30J0LLTaKOBOTIO
MaTtepHasa, YnaBJuBaeMOi MO Mepe cropaHusi TOMJIHBA B 30J0YJ0BH-
TeNAX, W NLIaKa — YacTHI, CKAMJUBAIOMUXCS N0 Mepe cropaHus
TOMAMBA NOJ TONMKOH B LTakocGopuukax [143].

30M10ITaKOBbIfl MATEPHAN TPAHCTIOPTHPYETCS B 30100TBAT THAPA-
BJAHYECKHM crocoGoM. CMech 9TOTO MaTepHasia ¢ BOAOH, Kak U B Cy-
Yasgx THAPOTpAHCMOPTA XBOCTOB H IJIAVIOB, HasblBaeTcsi MyJAbMOH.
B sonomnakoorBasax TBepAasi COCTaBASMIOMAS NYABMM (307a H [IT14K)
OcellaeT M HaKalJHBaeTcs, a xHaKas (BOja) — ocBeTsisgercd W Jgubo
MOBTOPHO HCHOMb3yelcsi Npu OGOpPOTHOH cHCTCME BROAOCHAGKEHHS
CTalLMH, JHO0 cOpachiBaeTcd B BOAOEM TPH MPAMOTOYHOH CHCTEME
BOJOCHAOKEHHU A1,

Ilo YCJIOBUAM pasMECHNnsl U B 3aBUCHMOCTH OT XapaKTEpa pe.nb-
eba 30M00TBanbl AENSTCS HA TE JK€ TUMBI, YTO M XBOCTOXDaHHJIHILA
H IIAMOXPAHUAHNLA, H aHAJOTHUHO MM COOPYKAKOTCHA H SKCIIyaTH-
pyloTcs.

Kpynuocts sosoni1akoBore Matepuadia, o6pasylollerocs: Ha cTaH-
HUAX, 3aBUCHT OT pOAa TOMJHBA (YTroab, caaliupl, Topd) U Xapakrepa
€ro CKHTAHHS (nmbpieBHAHOE, cjoesoe). IIpH 3ToM cudTaercs, 4TO
(pakuuu 30M0UIaKOBOTO MarepHana Mmecnee 0,25 MM mpeacTABIAIOT
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coGol 3onbl, Gonee 0,25 MM — umaku. 3onouiakoBomy Marepuany,
OTKJaAbIBAEMOMY B 30J100TBaJax, NMPUCYIA, KaK ¥ XBOCTAM | LijaMaM,
tunbTpalHoHHaa anusoTporusi. Kosdhuiuent aHW30TPONUMU OLEHU-
BaeTcsi BemuuuHamu 2—5 (143] u onpegensiores Mo COOTHOLIEHUIO
by = (77)
H
CrouHbie BoAbl, NOCTyNaloUe B 30,100TBaNB!, 0COOBIX XUMUTECKHX
sarpsasHenuil we coleprar.
Onnako no Mepe o6opauyuBaeMOCTH CTOYHBIX BOJ B MPOU3BOACTBE
KOHIEHTpAUA coleH B IMX YBeJHUHBAETCHA, B YaCTHOCTH OTMEYAETCs
HAKOIWICHHE CEpUUCTLIX Coequtennil,

Mopzemuble XpaHUJIHIIA MPOMBILUIJIEHHBIX CTOYHBIX BOA

Cpeny MHOXKeCTBA THIIOB [POMBILILTEHHBIX CTOUHBIX BOJA HMEOTCH
0co00 TOKCHYHBIE WJIM TaKWe, A5 KOTOPBIX OTCYTCTBYeT ele HajeX-
Hbil M peHTabenbublii croco® ouuctku. K num B nepsywo ouepelb
OTHOCATCA CTOYHBIE BOJABI XMMHUECKOH H ocoGeHHO KHIKue OTXOJb
PaaHOXHMHYECKOH NMPOMBILIEHHOCTH.

B caasu ¢ 3tum B CCCP B nocseanee BpeMst HapAay ¢ pa3paboTKoi
MEeTOJ0B CIKMTaHHS 3TUX CTOUHBIX BOJ H XKUAKUX OTXOJ0B B CrHelHa b+
HBIX newax Gosee HIMPOKO pa3pabaTEIBANTCS MeTOLbl HX 3aXODOHEHH S
B I1yBOKUe FOPU30HTH 3eMHOH KOpHI.

Onvir CIOA, Kauage, I'IP 1 CCCP 1o noaseMHoMy 3aXOpOHEHHIO
CTOYHBIX BOJ, B TOM YHCJe U OMBIT HCIOAb30BAHHS NPOMCTOKOB A5
34KOHTYPHOTO 3aBojHelusi HepTSIHBIX IJIACTOB, NMOKa3biBael, YTo 3TOT
crioco0 3aIMUTEL eCTECTBEHHBIX BOAOEMOB OT HX 3arps3Henus MpoM-
CTOKAMH OKa3piBaeTCs He J0pPOKEe METOJ0B OYHCTKH H aKKyMyJsTlIHH
NPOMCTOKOB B Ha3eMHbIX XpaHHJAHINAX.

Onnako npobneMa 3aX0pOHEHH i IPOMCTOKOB H OTXOJ0B B nyfokde
TNJIACThl 3€MHOH KopLI sIBJSIETCS 3HAaUMTeAbHO Hosee cIOKHOH Mo cpaB-
HEeHHIO C ApYTHMH criocofaMu 3amuTel OKpysKawmiefl cpelbl oT 3a-
rpsA3HenHs OTXOJaMM TpOMBbIILIeHHocTH. [logzeMHoe 3axopoHeHue
OTXOJ0B MPOMBIITENIIOCTH TAUT B ce0e 0MacHOCTh BOZMOXKHOI'O BO3HUK:
HOBEHUS HOBBIX 9KOJOTHUECKMX MpOOJaeM, B UacTHOCTH oOpa3oBaHUS
BTOPHYHBIX HCTOUHHKOB 3arpsi3lieliisi OKpysKaiolled Cpejbl, HuTeH-
CHBHOCTb U Macimtabbl KOTOPBIX TPYAHO, a Bo MHOLHX clydasXx,
MOZKeT GbITh, H HEBO3MOMKHO MPOTHO3UPOBaTh. D10 TeM Dosee BaxHO,
YTO 3/1€Ch BPSI JIM MOMKHO PacCuMThiBaTh HA peanbHOCTh MEpONpHUSTUH
AN KOMMeHCAUWH HeCcOBepIeHCTBA MOA3CMHLIX XpaHWIuM, Kak 3To
oCyllecTBASETCH 1151 HA3EMHBIX XPAHUIHIL, Korja HX HeCOBepIIeHcTEO
BHIABASIOTCA MpH 3Kcrnayarauuu. [losTomy npu MpoekTupoBaHHH
NOJ3EMIION0 3aXOpOHEHUS MPOMBIIIEHHBX CTOKOB H OTXOJOB HEOO-
XOAUMO TIPOSIBAATL MCKAIOUMTENbHYIO OCTOPOKHOCTh B BhOOpe ria-
CTOB-KOMJIEKTOPOB M OLEHKe [epCcrnekTUB HX HCMOab30Balusg B Kaue-
cTBE XpaHunumy. [NaBubiM B 3TOM CMBiC/Ie JOJAKHO OBITh geTanbHOE
B KaXJ0M KOHKpDeTIIOM cJydyae BbidBAeHUEe Teo/Ioro-CTPYKTYPHBIX
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H THAPOreoJdOrHYeCKHX YCAOBHH, 06eceynBAOIINX CO3AaHKe HATLKHO
H30JHDOBAHHOTO noJA3eMuoOro XpaHduJaulia MPOMBILIIEHHBIX OTXOA0B.

Ha repputopuu CCCP Takue ycaoBusi MOTYT ObiTh HaHeHb! B Mpe-
Jenax 3anagno-Cubupckoll HH3MCHHOCTH (MEIOBBIC OTIOKEHHS), Ha
Pycckofi naatpopme (nepMcKO-KaMeHHOYTOJAbHBIC H AEBOHCKHE OTJIO-
xenns) B MuHycHHCKO KoTnoBHIe (eBoN), B Pepraickol pnagune
(naneoren), Ha ceBCpHBIX oxpauuax Jlonfacca (mecyaldKH MOCKOB-
CKoTO sipyca, necky tpHaca) [47] u B gpyrux pafionaX co cTpyKTy-
pamMu Tuna naaTdopM, MeXKTODHBIX BHAAWH H KPaeBwX nporuboB
¢ MOIILHBIM YEXJOM OCAJ0YHBIX MOPOJA ¥ OOLIHDHBLIMH 30HAMH 3aCTOMH-
HOTO U 3aTPYAHEHHOTO BoA0OOMeHd. Henaae:KHLIMH As MOA3EMHOTO
3aXOpOHElHA NPOMBIIICHHBIX OTXOA0B CJIEAYET CUUTATH CTPYKTYDHI,
obpasoBaHlible PaspLIBHBIMH  AUCJAOKAUMAMH  (TopcTel, rpafeHbl),
a TakKe 001aCTH DA3BHUTHUS KapcTa.

Co6CTBEHHO MIACTL-KONJEKTOPH AoAXKIbl ObTh HAZEHKHO H30JH-
PoBaHbl OT BhlICACKANIHX J‘OpH3OHTOB BOAOYHNOPOM, HCKAUYAIIHM
BepTUKanbHY©o MHTpauuwo 3arpsisuenudi. Ond  gomxubl obaajatsb
JAOCTaTOYHOH Ha PAacyeTHBIH ¢POK (PH3HYECKOH eMKOCThIO (TOPHCTOCTLIO,
MPOBOAUMOCTLIO) M APYTHMH THAPOAHHAMHUYECKHMH H PHIHKO-XHMH-
YecKHMH MapaMeTpamMu, 00ecneunBaloniMiu 10 TOBP eMEeHHOCTh paBoThl
CHCTEMBl MOA3CMHOTO 3aX0POHEHHS CTOKOB.

Croku, noajexamue MOA3€MHOMY 3aXOPOHEHHIO, JTOMKHBI OblTh
CrHellHanbHO TOATOTOBIECHB HEATPANU30BaHbl, CTAOHIH3HPOBAHLI H
ocBoBOKIEHE OT B3BeCed.

*® * ®

B wameli crpane B ofineM KOMIJIeKce MEpONpusiTHil Mo 3amurte
OKpYyKawlell cpegrl, MPOBOAUMBIX B cooTBeTcTBHH ¢ KoHCTHTYIHE
Cotoza CCP, ocofoe BHUMaHHE YAENsSeTCs 3auiuTe MoA3EMHbIX H IO~
Bep XHOCTHBIX BOJ OT 3arpsi3HEHHS MPOMBILITEHHBIMH CTOUHBIMH BO-
JaMH H 0TXOJaMH NPOH3BOACTBA.

B 3Tux uensx wapsiiy ¢ coBeplIeHCTBOBAHHEM TEXHOJOTHH MPOU3-
BOACTB, MOJHOCTLIO HCK/ouamollell ofpasoBande CTOUHBIX BOA HJIH
CBoAALIeHl MX KOJHYECTBO W CTeMeHb 3alPA3HEHHUS K MHHHMYMY,
CTPOHTENBCTBOM B OTPOMHBIX MaclTaf0aX HOBBIX OUHCTHBIX COOpYKe-
HUH B peKOHCTPYKIIHeH CTaphX, VIyUlleHHeM H3BECTHRIX H MOHCKOM
HOBLIX MeTOJOB OYHCTKH NPaKTHYECKH BO BCEX MPOEKTAaX 3eMJSIHBIX
COOpY KEHHH B CHCTEMAaX BOZOOTBEAeHHST NPOMCTOKOB MpPeAycMaTpH-
BIOTCA NPOTHEOPUALTPAUHOHHBIE MEPONMPHUATHSA (KONbIleBble COBEp-
IIEHHBIE 3aBECHl, [JIACTOBbIE KPaHbl OAHOCIOHHEE U ABYXCJIOHHLIE,
Oes BaKyyma u ¢ BaKyyMmoM, IJIeHOUHbIE, KoMOUHHpOBAHHbBIE SKPAHbI
H Jp.) B 3aBHCHMOCTH OT PHAPOTEO/OI HUECKHX YCIOBHI YUacTKa pas-
MellleliHA COOPYIKEeHHS, XapaKTepa W CTENEeHH 3arpsiSHeHHs NpoM-
CTOKOB.

ITockoabpKy muomanau 3eMJAsiHHIX coopyXKeHuit aas cGopa npom-
CTOKOB Gonbiine, NpOTHBOGUALTPALHOHHBE MEPONDPHUSITHS BechbMa
Aoporoctodamy. Jlo3ToMy npu HHKelepHO-TeOTOTHYECKHX M THAPO-
reoJIOTHYECKHX HCCAeJ0BAaHHAX K APOeKTaM TaKHX COOpPY3KeHHH
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JOMAKIDLL OBITL NOYUElbl Haje/KHble QaKTHYecKue 1dliibie A5 060c -
BaHusl HEOBXOAMMOCTH ) CTPOHCTBA NPOTHBO(MUIILTD ALHOHHBIX Mepo-
NpusATHE 1 BeOopa Haubosace ahppeK IIBHOIO ¥ IKOUOMHYECKOrO HX
THMa. JTUM BOMPOCAM JOMIKHO YAeASTLCH BuiMAHIe W3LICKA|eaefl
d APOEKTHPOBMIKKOB ¢ Havyasa pador no BuBopy MecTa /st pa3Meie-
HHUSi 3EMJIAHBIX COODYZKEHHH — XpalWIHIL MPOMBIUWIEHHBX CTOU-
HBIX BOJ.
3. BBIBOP MECTA AJid 3EMJSHbIX XPAHHJIHIY
NMPOMCTOKOB

Bribop MecTa pacnosokeHdsi Xpaud UL MPOMBIIIIEHHEIX CTOUHRX
BOJ JOJUKEH MPOBOAUTHCA OLHOBDEMEHIO ¢ BLIOOPOM MJAOMIAAOK HAa-
MeuaeMblX K CTDOMUTeJNbCTBY NOPEAMDUATIHUH, HX IKUALX HOCENKOB
H HCTOYHHKOB BOAOCHADMKEHHS HA OCHOBE HMEIOWMXCS MAaTepHanon
HCCACAOBAHUI U OnuHcaudst NMPHUPOAHBIX YeaoBdH paBiona, a rakke
Mo JaHHBIM HATYPHOTO DEKOTHOCHUPOBOUHOrO OOC/A€I0OBaHUA MecT
NpeanoNaraéMoro paswvciieRdsa upelnpustus. [Ipa eoibope wMcer
PACTONOKEHU ST NPOBOAsTCS ¢OOp, auaiu3 Y oBoBLEHHE UMCIOTIHACS
MaTepuasoB: MO KJAUMAaTy, MOYBAM, PACTHTENLIOCTH, TeONOTHH, FHADO-
1COMIOTHH, THAPONOIrHH, ToUoIpadHy, a TAKKE MO CYNIECTBY IOHEMY
H TEepPCreKTHBHOMY XO3SHCTBEHHOMY W  KyJbTYPHOMY OCBOEHHIO
paiiona.

B rex cayyasx, Korjaa AJas 0DOCHOBaHWA BuGopa Mecta pacliono-
JKeHHA XpaHHJIHIA HMEOUHXCS MaTepHaldoB dccief0BaHusd MPHPOJ-
HBIX yCJIoBHH palona uefocTaToyHo, APH PEKOrHOCIUPOBOUHOM 06-
CJICOBAHHU  NMPOU3BOASATCA OOJACTUEHHBIE H3bICKAHHA — Oypeuue
OTAeNnblbiX CKBAXKHH, Apopefenae BI3 Ha niomagkax BO3MOMKHOIO
pasMeltenus XpaHUAMIA ¥ B 30HAX €ro BIHSHHS, H3MepEeHHd pac-
XOAOB BOJN B BOAOTOK2X, HamMeuacMbiX Ias c¢Bpoca B HHX CTOKOB
) Y(‘TaHOBJICHl/Ie X MUIHMaJdbHLIY, CPCAHHX U MaKCHMaJdbHbLIX 3Ha-
veHUl, OnpeAeneHHEe YPOBHER # XUMHUYECKOIO COCTaBa I'PYHTORLIX
BOJ U BOJ OaAHKaHIMIHX BOJOTOKOB U BOLOCMOB.

IIpn BuiBOpe MecT pacrnoJokenuss TNPOEKTHPYeMbX XpaHMIHI
TIPOMBILIJICHHBIX CTOKOB PEKOMCHAY €TCH HMCXOAUTb M3 APUBEASHHRIX
HUKE OCHOBHBIX MOJOMKEHIH.

1. XpaHanumia MpoMCTOKOB IOJKHBL pacnojarathCs, Kak ipa-
BHJIO, HA MAaJIOUEHHBIX B CEJAbCKO- ¢ JIECOXO3SICTBEIHOM OTHOLIEHHH
3eMAAX: B Copax, lla Takblpax, cololdaxkax, B KOTJOBHHAX BbIAyBa-
HHSi, AOJHHAX OBParos, GajOK, KJAOUEH, la MOHMXCHILIX B pelbede
U CcO BCEX CTOPOH UJId yacTiH4yIIo 3aMKHYThix yqaCTKa‘( HO[’/’I'\/I, Teppac,
CKJIOHOB JOJHH.

2. Xpauuadmia caeiyCeT pacnojarath  pa caaGoduapTp) omnx
rpyHtax. [Ipu 3roM HeoOXOAHMO HMETh B BHAY, UTO 3aferalue He-
MOCPEACTBEHHO MOJ AHOM XpaHUAUILA HAa MyTH BEPTUKAABHOH (uib-
TpauHH CTOKOB XOPOIIO (PUABTPYIOMIHX TPYHTOB i€ MOMET CJAYKHUTb
NPOTHBONOKA3AHHEM K €m0 Da3sMEuleHHIO, ec/lu Ha MyTd paciekanus
W ABUMKEHHS CTOKOB M3 XpaHWIum@a, T. €. Ha NYTH Fopu30HTalbHOH
uX $uaAbTpandd, sateraot c1abodHabTPYOmHe IpyHTHI.
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3. o orHouleHHO K BoAo3abopaM MOA3EMULIX BOL IEHTPaNH30-
Ballloro BojocHaGxKenusl XpaHWIHLIA MPOMCTOKOB JOJXKHBI pac-
MoJdaratbesd B TAKOM MeCT€ M Ha TaKowv paccTosIHHH, MPH KOTOPbLIX
MOJHOCTLIO HCKJIOYAETCS UX BAHSHUE Ha BoJ03abop WIH HCKIHOUYARTCSH
nofajanue B BoJ03abop BPEAHBIX BEIECTB B HEJOMYCTHMOH KOHIIEH-
Tpauui. B Tex cilyuasX, Korga cofilioicHue 3TUX YCIOBAA 3aTpyAHH-
TENBbHO, BONPOC Pa3Mellelnsi XpaHHIIiI A0JKEeH pemaThcs Ha OCHOBe
TEXHHKO-3KOHOMHYECKUX PaCyeToB U COMOCTABJACHHHA 3aTpatl Ha Mepo-
IPUATHS [0 3auurTe BoA03a00POB OT 3arpsA3Herusi, HX IepeHocy
" Jp.

4. XpaHuauiia, BblISNSAOLIHE ra3, HENPUSATHHE 3anaxH, T0JAKHB
pacrnofaratees M0 OTHOIEHHO K GIHXaflIeMy HACENCHHOMY IYHKTY
¢ TOJBETPEUHOH CTOPOHLI AJAf TOCHOACTBYIOWUX BETPOB TEIVIOrO
nepuofa roda. PaccTosinHe or XpaHHNUINA A0 HACEICHHOTro IMyHKTa
MOXKOT Obllb HPHHATO 1—2 KM [0 CODNTacOBaHMIO € CAHHTapHBIMH
oplaHami.

5. PaccrosHue XxpaHW/IHma OT BOZOTOKOB H BOAOEMOB JOJIKHO
BHIOUpATBhCH € YUeroM IMpefedbHO JOIYCTHMOTO 10 CaHHTApHBIM
H prIBOX035HCTBEHHBIM 110PMaM KOJHYECTBA BPEIHDLIX BEIeCTB, KOTO-
pule MOryT nolacie U3 XpaHuW/Hila o TpYHTOBOMY MOTOKY B BOJOTOK,
BOJOEM B IEPUOAB HaUHH3IIEH HX BOAHOCTH (I1si PEK H 03ep B Me-
sKeHHblil nepuo 95%-Holt obecnieyeHnocTd, M BOAOXDAHHIMIL —
B NMepHOA MaKcUMalbHOH cpaboTKu ypoBHEH).

6. PaccrosgHue oT BHEIIHETO KOHTYpa XPaHWIHIA A0 rpPaHHL
LeHHbIX JECHBIX MACCHBOB JOJI2KHO [IPERLIIATD:

a) Ha yyacTKax HH’Ke XDaHW/IHILA cllpaBa H CJHEBa OT Hero IPH
3ajleraHHH 3epKana rpPyHTOBBIX BOJ Ha ypOBHe HH3a KOPHCBOMH CH-
CTCMBL JIepCBheB — IIOSOBHHY oOmCH HIHPHHB! 30HB pacTeKaHHA
CTOKOB;

6) Ha yuyacTKax BHILIE XpallMJlla, a TaKKC MPOTHB HEro CIpaBa
H clleBa NpPH TeX e YCJA0BUAX — IKUPHHY 30HB! MOAMNOpPA IPYHTOBBIX
BOJ XpauHJAHILIEM,

B) Ha TeX K€ ydYaCcTKaxX, YTO OTMEUYeHbl B IpeAblAylieM MyHKTe,
MPH YCJIOBHH 3ajeranis 3epKaja rpyHTOBBIX BOJ HHKE HU3a KOP HEBOH
CHCTeVhl JepeBbeR — IIHPUHY 30HBl B [peaciaX KOTOPOiH ypoBeHb
FPYHTOBBIX BOA IOJ BAHSHHEM XpaHWJIHIIA MOMKeT HOAHSAThCS (¢ yue-
TOM BBICOTHl KallWIAADHOTO NOJHATHS) A0 KOPHEBOH CHCTeMBl Je-
PEBbLER,

7. Ilpu pasMemesny XpaHuanm HeoGXoAHMO VUHTHIBATL yCJIOBHS,
IIPH KOTOPHIX MOKCT ObITh HMOJHOCTBIO HCKJIIOUEHA MJIH CBEeHa K MH-
HHMYMY BO3MOMKHOCTb 3a00JauMBailHs u 3aco/eHHs 3eMedb, IpH-
JEramux K XpaHHauuly. PaccTosiHHS W LIMPHHA yKa3aHHbIX BHILIE
30H, a TaKxe BO3MOKHOCTb 3aboNayMBaHUSA | 3acoleHUs 3emelb
OTpeJeNsoTess [pU BLIOOPE MECT pachoNoMKeHHusi XPaHHIHm OpHEH-
THPOBOUHDLIMH pacueraMHd Mo MMelHMMcs MaTepuasaM ¢ HEKOTOPBIM
«3allacoM TIPOYHOCTHY.

8. I'lpu BeiGope yuacTKa pasMelleHHs XpaHHIHLIA AOMMKIbl YUUThI-
BaTbcA XapakTep penbeda B pacdere Ha cGpoC CTOKOB B BOAOEM CaMo-
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TEKOM H MHHHMalbHBIE 3arparthl N0 OTBEAEHHIO OT XpaHHHILa Mme-
CTHOrO MOBEPXHOCTIIOrO cToka. Bri6op Mecta pacnofloxenus xpam-
Jua foMKeH ObITs COTIacoBan co BCeMH 3aHHTePecoBaHHBIMH opra-
HHU3allUAMH H OpTaHaMH Hal30pa — CaHHUTApHOFO, PBIGHOIO, OXpaHkl
NPUPOALL.

4. HH)KEHEPHO-TEOJIOTHYECKHE W THUAPOTEOJOTHYECKHE
HCCAELOBAHUSA HA YYACTKE, BbLIBPAHHOM
A PASMEWEHHSA XPAHWJIMHL NPOMCTOKOB

M3sbickauus ROMKHDB! BolTOMHATECS (cM. 0. I, paspen 4) Ha ocHo-
BaHHH TeXHHYECKOro 3afaius, BBIIAaBAEMOro TJIABHBIM HHMKEHEPOM
npoekrta. B TexHH4YeCcKOoM 3aJaHHU JOJKHBI ObITL YKaszaHel (Mo pad-
HbIM TPEeBAPUTENbHBIX TPOEKTHLIX npopaGoTok H MaTepuanaM Bbl-
Bopa MAOMAJ0K BO3MOMKHOIO PACHOJOMKEHHS XpallHjauila):

a) HazHaueHdue XpaHHJIHMA (HAKOMJIeHHe TIPOMCTOKOB H cGpoc HX
B BOAOTOK, BOJIOEM; HAaKOTJIEHHE IPOMCTOKOB B pacueTe Ha X Hclape-
HHe, OTCTOA M TIOJHOE HIH YacTHYHOE HCNOAb30BAHHE B 00OPOTHOM
BoflocHAaGKEHUH HJIM Ha [OJTHB);

0) cxemMa DacClONOKeHHS TPOEKTHPYEMBIX COOPYKEHUH, PasMephl
(mowans) U GopMa nNPoeKTHpPyeMoro XpaHUAHINA B MAalle ¢ NOKa30M
OaHu3NeXKamUuX BOLOTOKOB, BOJOEMOB, Bolo3ab0POB, YToAHH, 3aCTPOEK
" ap.;

B) BHICOTA Mepelopa’kuBawIUX WIOTHH, faM0 oOBajJoBaHHs Xpa-
HUJIHIA, HAMEUACMBIH cnocod MpoU3BOACTBa paboT (HaMbIB, OTCHINKA,
yKatka) M Martepuald (IPYHT, XBOCTbl, LWIaMbl) s HX BO3Be-
JeHHS;

r) TeXHHYeCKas XapaKkTepHCTHKa (pa3Mepel, riyOHHA 3aJ0XKenHs,
MaTtepuas) APYrHX CoopysKeHuit (MoABOASIIIMX H OTBOASIIIHX KaHAJOB,
TpyGONPOBOLOB, HaCOCHBIX CTaHIUH, OroNOBKOB U ApP.), CBSA3AHHBIX
¢ 9KemlyaTaluell XpaHHJHILA,

1) KOJUYECTBO NMPOMCTOKOB, NOJABAaeMblX B XPaHUJIHIE B eAHHHILY
BpeMelld, HX XUMHUYecKH i cocTaB, obilasi MUHepaTH3anHsa, KoJAH4ecTBO
W COCTAaB MHHEpANbHBIX CoJieff, OPTAaHHYECKHX CoeJHHeHHH U APYTHX
CrieiHDUUECKUX 3arpAsHUTeNel, CBA3aHHBIX C TeXHOJorHel Jannoro
NPOU3BOJACTBA, @ TAKKE 0XKHJaeMoe KOJHYeCTBO H COCTAB B3BellleHHbIX
BelllecTB (TPaHyJIOMETPHYECKHH M MHHepaldbHBII COCTaB LlJaMa,
XBOCTOB);

e) OTMETKH H rpaduk uaMeneHHs (KoneGaHMs) 3epKaja MPoMCTO-
KOB B XPaHHJHINE TPH SKCIVIyaTallud;

) CoracoBaHHOe ¢ CAHUTAPHBIMU H PHOOX03SHCTBEHHBIMH Opra-
HaMH KOJH4ecTBO cOpachiBaeMblX MPOMCTOKOB B BOJOTOK B €IHHHILY
BpeMeHH, JOMNYCTHMOE A5 eCTeCTBEHHOIO pelkHMa JaHHOTo BOJOTOKA
U COCTaBa CTOKOB;

3) KpaTkoe OMUCAHHE MPOEKTHPYEMBIX COOpYKeHHH H yCJAOBHI
HX 3KCIIyaTalllHd, TNpeqroJaraeémele TeXHHUECKHE PElleHHs.

Ha ocHoBe rtexHHueckoro 3ajaHus M obumero npeacTaBAeHHs
O TeOJIOTHYECKHX H APYTHX UPHPOAILIX YCAOBHAX paliolia pasMere-
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HH$ XPaHUJHILA COCTABRJSIETCS IPOrpaMMa HHKCHEPHO-TEONOTHUECKH X
U THAPOrEOJOTHYECKUX H3BICKAHHI, IeAbI0 KOTOPLIX SIBJAAKOTCSH:

a) OMpejeseHHe KOJHYeCTBA MOTEPh MPOMBIIIEHHBIX CTOKOB H3
Xpauuiuia Ha GuIbTPaLHio;

) cocTtaB/eHue NMporHosa o MaciuTabax 30HH pacTeKaHHst NPOM-
CTOKOB M3 XPAaHUAHLA, HANpaBAeHHH H CKOPOCTH HX NOTOKa;

B) onpejiesieHue BeJHYMHBl NOANOPA FPYHTOBLIX BOJ B 30HE Baus-
HUST (PUABTPALHOHHOTO TOTOKA NPOMCTOKOB;

r) oleHKa CTeNeHH H3MeHeHWs MHHepa/JH3alUH NOjA3eMHBLIX BOJ
B 30He (QHALTPALHOHHOrO MOTOKA MPOMCTOKOB H BIAHAHHE 3TOrO H3Me-
HeHUs Ha NMOYBEHHBIH M PacTHTENbHL (NecHOH) NOKPOBLI TeppPHTO-
pu¥, npuJerampleil K XpaHUANLLY, a TaKKe Ha ACHCTBYoIHE B pafioHe
Xpasuaua BoJo3abophl TOA3CMHHIX BOJ;

1) onpejelleHre CTENeHH H3MeHeHHs MHUEpPaiH3allul BOABl B NPHU-
JEraoligx K XpaHuJaHIy BOLOTOKAX H BOJoeMaXx Ha ydyacTKaxX Bhl-
KNUHUBAlMS B HUX (UIBTPALHOHHOTO MOTOKA MPOMCTOKOB;

e) moayueHHe HCXOAHBIX JAHHBIX A5 [pOeKTHpoBaHHA (IpH
HEOOXOJHUMOCTH) MpPOTHBOGHUABLTPAIHOHHBIX HJIH APYIHX Meponpus-
THH 3alllUTHl TI0YB, NOA3EMHBIX BOJ, BOLOTOKOB U BOJOEMOB OT 3arpsis-
Henus,

) BbISIBJIEHHEe }CJAOBHH CTPOHTENLCTBA OrPaXJAwIIUX COOpYHe-
i (onotwy, faMB) W yCTpo#icTB 00OPOTHOrO BOJOCHAOHKEHHS.

Jnsi ocBeuienyst nepeudcNeHHBIX BbIIIE BONPOCOB NPOBOIATCA
HHYKeHEePHO-re0JIOTHYeCKHe U THApPOreoJorHyecKue MoJeBue U Jaabo-
paTOpPHbIE HUCCAeJOBAHUS HA MJIOMAAAX XPaHU/IHIL U NPUAeraollnx
K HHM TeppHUTOpusiX J0 OJuMKafHWHX THAPOTCOJAOTHYECKHX TIpaHuIl
(MUTaHUSA, CTOKA) BOJAOHOCHBIX TOPH3OHTOB, € KOTOPBIMU OYJIyT CBfA-
3alibl yCAOBHSA skcnnyalauunu xpanuanima. CocTaB u oObeM ¥cciaelo-
BaHuil ONpeAeasioTCST B KaXJOM KOHKPETHOM ciayuae, HCXOAS H3
cOCTaBa ¥ KOJWUecTBa CTOKOB, NMOJaBaeMbIX B xpaHHJsulle, KAUMAaTH-
YecKHUX, THAPOJOTHYECKHX, TIeOJIOTHUECKHX M THAPOTeOsol HUECKHX
ycaoBH#l paliloHa M MecTa pa3MelleHHs XPaHUIIHILA, ero pa3MepoB u
Haz#advenns. Bo Bcex cayyasx HEOOXOAHMO YCTAHOBHTH:

a) THAPOTCOJOTHYECKOe CTpoelHe pafioHa pasMelleHus XpaHu-
JIUILE;

0) rujporeosioluveckKHe napaMeTPhl BOJOHOCHBIX [OPH3OHTOB Ha
yuacTKe XPaHUJHIA ¥ Ha MpW/elraloliUuX K HEMY TeppHTOpHAX B 30-
Hax TMPeAnoaaraeMoro pPacTCKaHHS CTOKOB;

B) BOAONPOHWIEEMOCTL TPYHTOB 30HBL aspailidd H HX BOJHLIE
CBOHUCTBA;

I) peXHM MOj3eMHBIX BOJ;

1) GH3UKO-MeXaHHUCCKHE CBOHCTBA TPYHTOB;

e) PU3HMKO-XUMHUeCKHe CBOHCTBA TPYHTOB;

) XHMHYecKHH cocTaB TPYHTOBHX BOJ N0 Ce30HAM rofa;

3) GUSHKO-XHMHUECKHE lapaMeTphbl B3aWMOJE{ICTBHs NPOMCTOKOB
C HPUPOAHBIMH BOJaMH W TODHBIMH IIOPOJAMH.

B cocraB HHKeHEPHO-IeOJOTHYECKHX U [HAPOreOJOTHUECKUX H3bI-
CKaHMB A NPOeKTHPOBAHUS JI000r0 TUNA HAKONHTENs (XpaHHJIHIIA
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CTOKOB) BXOASIT: KOMIJIEKCHasl HMHKEHEPHO-IeoJornueckas u FHAPO-
reoJloruyeckasi chbeMka, 3/1eKTpOpasBeloyHbie, OypOBHE, ONLITHO-
bunbTpannontne paloTh W crnenuanblible noseshie U JabopaTopHuie
HccIeloBa U (PUBHKO-MeXaHUUeCKHUX W (PU3MKO-XUMHUECKUX CBOMCTS
TPYHTOB, FpYHTOBBIX M CTOUILIX BOA H UX B3aHMOACHCTBIA.

Macitabbl MHKeHepHO-Te0NOTHUECKHX CHEMOK, pasMelenye To-
YeK pasBeflOYHEIX H ONHITHLIX BLIPABOTOK M PACCTOSTHUS MEXAY HUMY
3aBUCAT OT NPHUPOAHBIX YCIOBUH MecTa paclojokKeHHs HAKOIHTENd,
XpaBWIHIA M pasMepa ero MmiomaiH.

Tak, npu wuabicKaHMsX AasT NpoeKTa HAKONHUTeJeH MpOMCTOKOB,
«OeiblX MOpeii», XBOCTOXPAaHMJIHLI, WAaMOXPaHHAMIL, H 30J0-1Uj1aKo-
OTBa/0B, pasMelllaeMbIX Ha MecTHOcTH THma 1—3 (cM. paspen b),
KOMIUVIEKCHYIO HHXeHepHO-TeOJOTHUECKYI0 H TuAPOreoorudecKylo
CheMKY peKoMeHAYeTcsi BHIIONHATL B Maclutabax, MpHUBeAeHHBIX
HUXKe:

nomaay xpa- Macwtaé
HHJOMILA, XM
o 1 . . . . ... ... 1 : 2000
» 5 L. S ... . ... 1:2000—1 :5000
» 10 .. . ... ... .. .. ... . 1:5000—1:10000
bomee 10 , ., . . . . . .. .. . .. . 1:10000—1:26000

KoMmnnekcHasi mHKeHepHO-reoj0orudecKass ¥ THAPOrCosorudeckas
ChEMKA JI0M1KHa NpPeAlIecTBOBATh NOJMEBbIM PasBeAOUYHBLIM M ONBITHHM
paboram. CpeMKOH AOAMHBL OWTh OcBeleHH of0mue reoMopdoori-
YecKHe, TeoJloro-TUTONOTHUECKHE U THAPOTeOJOTHYecKHe YCIOBHS
NJI0MAAN NPOEKTHPYEMOTO XpaHHJHIIA H OKpYXKaIOUIeH ero TeppuTo-
pPMH B HamnpaBJeHHsAX BO3MOXCHOTO pacTeKaHHsi CTOKOB H MOANOpa
TPYHTOBEIX BOA. CheMKO# A0JKHB ObITh BhIsIBJIEHD! THIPOTeOIoTHYe-
CKHe T'DaHHIlbl BOAONOCHLIX TOPH30HTOB, B KOTOpHie OyJer MOCTylaTh
GuALTpaoHHBIH  pacxoi HPOMCTOKOB H3 xpanuauula. Matepuasbl
CBeMKH JOJ/IKHBI CJYKHTH OCHOBOH Ja151 OMNpenesieHus: ofbeMa M BHAA
PasBeJlOUHBLIX H ONBITHBLIX paloT 1 BLOOpa MecT (TOUeK) 3a/l0XKeHHs
pasBejiOuHbIX H ONBITHEIX BLIPaloTOK.

B npomecce u3bickaHuii cbheMKa JOJAHA TOMOAMSTHCA (pakTHYe-
CKUMH MaTepHajaMH pasBelOYHBIX M OMNLITHLIX pabor u B OKolya-
TeJILHOM BHJE C/1YKUTh OCHOBOM ji/Ist TIOCTPOCHUSA PacdeTHHX GHUIALTpa-
IHOHHBIX CXeM M Mogenedl.

Anexrpopaspenka (BI3) rtakxe momKBa TpeiUIeCTBOBATH DasBe-
JOYNBIM H OTNHTHBIM pafoTaM M BHLINONHATLCA B KOMIUIEKCe ¢ THAPO-
reoslorH4ecKoff CcheMKOH. IIeKTpopasBegodlibiMH  HCC/IeOBAHHSIMH
BBIsSIBASIeTCs] OOMMA XapaKkTep reosjeKTpHUECKOro paspesa ydacTka
M3blCKaHHi Ha [yOHHY 10 peTHOHAJABLHOI0 BOJA0YIIOpa ¢ Onpeje/eHneM
MOIIHOCTH OT/eJIbHHX Te03/eKTPHUeCKHX TOpH3OHTOB, YPOBHCH MOJ-
3eMHBIX BOJl, 30H MaKCHMAaJbliofi BOJAONPOBOAUMOCTH (KauecTBeHHO),
JUTOJOTHYECKOTO cOCTaBa MOpOJ OTAeAbILIX TOPH30HTOB M peruo-
HaJLHOTO BOAOYyNopa (MpH BOZMOMKHOCTH MOJAYUEHHs N0 CNeLHANbHEM
CKBAXKHHAM HajeKHBIX NapamMeTpuyeckuX KpuBbx BI3).
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Hapsaay ¢ B33 nposoastess B KoMmiexkce ¢ 6YPOBBIMH U ONBITHO-
GuALTpAUHOHELIMH paboTaMu ONpeeneHus! BanpaBaeHus ¥ CKOPOCTH
JABHKEHHS TIOJ3eMHBIX BOJ METOAOM 3apsuKCHHOTO Teaa. g cospa-
HUS 3apd9MEHHOTO Tejia CAeyeT N0 BO3MOXKHOCTH NPHUMEHATb HHUIKO-
CTH, aHajoruuyHbie WAH OAM3KHMEe Mo cocTaBy CTOKAM MNpPeNNpHsATHS,
I/ KOTOpPOro MpOoeKTHpYeTcs JaHHOe XpaHuJHILe (ecad 5TH CTOKH
snexTpoauTh). Takas BO3MOXKHOCTL HEpelKo HMeeTcs B pafioHax
JEUCTBYIOLIUX [POMBIIVIEHHBIX Y3JO0B.

B33 npowusBoauTcs Mo nonepeuyHHkaM B TpeAesaax MJoUaau xpa-
HUJIMIA W HA TIpHJeraolleil K HeMY TepPHTOPHH 10 JHHHAM npegrno-
JaraeMoro pacrtexkanusi M ABHXeHus cTokoB. [lonepeunuxu B23 na
OMOMAAH XpaHHAKHWA llamMeyaroTCss 0ObIYHO 10 OCHOBHBIM JIMHHAM
ApeAnonaraeMoro pacloyoxeHds pasBellOUHBIX CKBAXUH, UTO Ompe-
JeifgeT paccTosiHue MeXay HuMH. B 3aBHCHMOCTH OT pasMepoB HccJe-
AyeMOH MOJION[aAH XpaHMJIHIA 3TO pPAacCTOsiIHe MOXeT COCTABASATh
250—2000 M. Ha miomanw, npuneratmomed K XpaHHAMILY, B 30He
IpennosaraeMoro pacTekaHHsi CTOKOB B3 mNpoU3BOAMTCS N0 BCEM
JAUHHSIMH (npoduasiM), HaMeueHBBIM JAis1 OypeHus pasBegoulbIX H
ONBITHBIX CKBasUuH, Paccrosinme Mexay ToukaMu BI3 Ha mnonepeu-
HHKaxX B Npefeiax IVIONaAH XPaAHHJHIA H HA pasBeJOUHBIX JHHUAX
3a npeaeiamu naomafs xpauuauima 100—200 M ¢ yMeHblUIeHHEM
Jo 50—100 M Mexay TOUKaMH aHOMAJUH.

Onpefleiesye Balpapaellsi M CKOPOCTH JBMKEHHS TI'PYHTOBHX
BOJl, 4 TaKxe CKOPOCTH pacTeKaHUs U JBHMKEHHs NPOMCTOKOB-aHa-
JOroB TPOU3BOZHUTCH HA IJIOWAAAX, NPHAEraliUXx K XpaHuJuily,
N0 pasBeJOYHBIM JHHAAM B 3011aX NpeNofaraeMoro pacTeKaHus CTo-
KOB, B ABYX-TpeX TOUKAX Ha Ka>XJAOM yuacTKe JUHHH, BbIJCNEHHOM M0
reoJIoro-TUTOJOTHUECKHM H THAPOreoJOTHUECKHM 0coBeHHOCTIM,

IIpu BeopHOpOAHOM COCTaBe OTJOKEHHH BOJAOHOCIBLIX FOpH3OHTOB
B BePTHKANbLHOM pa3pes3e ONLIThI METOJNOM 3apsKeHHOTo Teja MpOH3-
BOAATCS Ha pasHoll raybuHe, B KawJoH JUTOJOTHUYECKOH pasHOCTH
FOpU3OHTA.

PasBenouHbie — GypoBbie U WYp(oOBOUHblE — PaGOThl IPOBOASATCH
¢ LeJbl0 H3YueHHS XapaKTepa HAMIACTOBaHUSA, MOMIHOCTH H JIMTOJO-
THUECKOTO COCTABa OTJIOMKEHHH, C/larailluX y4acToK pasMelleHHs
XpaHHIHIIA, onpejeaeHns rayOuBH 3anerands ypoBHEeH TPYHTOBBIX
BOJ, MOIIHOCTH H COCTaBa BOAOBMEIIAOLUIHX MOpoj, IMyOHHbI 3a1era-
HUSI, COCTaBa H MOIIHOCTH BOAOYTOpPHOro mnjacra (ToYHee mjacra,
KOTOpLIAl MOMET ObIThb NPHUHSIT AJAS H3yUeHHs M OLUEHKH Kak BOJO-
yIop), Co3jaHusl CeTH NYHKTOB A5 HaGMIOJeHHil 3a PE>XUMOM FpYH-
TOBBIX Boj u obecneuenusi or6opa npoG rpyHTa Ba sabopaTopHbe
ucenefoBanus. bypcuue u mypdoBande BeyTCs MO INOMNEpEUHHKAM
BKDECT TPOCTHpaHHsA OCHOBHBIX TeoMOp(OJOrHUSCKHX SIeMEHTOB
MO AJH HCCIeA0BAHUI HIH NIPH paCTONOKCHHH 9TOH VIOMAAH B nIpe-
Aenax oOjHOro reoMopOIOrHUECKOTO 37eMeHTa — [0 HalpaBleHHIo
NOTOKA FpyHTOBLIX BOA. Paspenousbie paboTthl MPOU3BOAATCS TaKKe
B 30m4X MpejnoaraeMol0 pacTeKAaHHUsT M JABHIKEHHS CTOKOB IJ1aBHHIM
06pa3oM B cTOpoHY OAWXKAHIKX BOZOTOKOB, BOJOEMOB, BO03a60pOB
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MOA3EMHBIX BOJ, MPOMBILIEHHBIX COOPYKEHHH, HACCIEHHBIX ITYHKTOB
H HeHHBIX JIECHBIX MacCHBOB,

Habmonenust 3a pexuMoM NoA3eMHBIX BOJA AOKHEL TPOBOAUTE S
na NJoand XpasUauIla ¥ B 30He BO3MOXKHOTO KX NOAMOpa OT Xpa-
HHUJIUIA, a TaKike B 30HAaX PacTeKauds M JBHMKEHUd CTOKOB., B KOM-
nyiexc HabGuo/lenuli 3a peskuMOM MoA3eMHEBIX BoJ, HeoOX0HMO BKIOUATh
HaOMiofeHUsT 34 peXUMOM B0jj03a00pOB, BOJOTOKOB # BOLOEMOB,
BOJIM3KH KOTOPBIX IlaMeuaeTesi paclojioKHTh XpaHuJuile. JTOT Bul,
paboT NoMKeH MPOBOAUTLCS KaK NPH HU3LICKAHHAX, TaK U OPH CTPOU-
TeJbCTBE W SKCIIYAaTallMH XpaHUIHIIA.

Hasi nabmrofchuil npu KCIJyaTallud B NpPOeKTe COOPYIKEHHs
XpaHUAHKILA AOJKHB OblTh NIPeAyCMOTpeHbl CliefHanbHasg CeTh NYHK-
TOB HaOmofieHui (CKBaXKHHBI, THAPONOCTH U Ap.), Wrar HabawogaTe-
Jed ¥ JeHeXKHble pacXofbl Mo peXuMHBIM Habmioldenusm. [Ipu npoek-
THPOBAaHHMH AOKHA ObITh COCTaBlella HHCTPYKIHS N0 TPOBEAEHHO
pexkuMHbIX HabsodeHul u oGpaloTKe HX pe3yJabTaToB.

OnbiTHble (noneble) GUNLTPALMOHHBIE PAGOTbl — OTKAYKH, Ha-
JIMBBI, HarHeTalusl, pacXoAOMeTpHs, HHOWILTpauus H3 wWypdoB —
NPOUSBOAATCS A5l OnpejeseHust KoIQPUIHEHTOB (QUALTpAlUE TpPYH-
TOB 30HBI a3pAalHH B Npefenax njomald XpaHuaHma, KosppHuueHToB
$uAbTpAUUH, NpPOBOAHMOCTH H YDPOBHENPOBOJHOCTH (NMke30npoBOI-
HOCTH) BOJOHOCHBIX IJ1aCTOB B Npefenax njomajgd XpaHWaHIIa,
Ha TpaHHYankX ¢ XPaHuJAulleM yiacTKaX U B 30HaX NpeJnoaraeMoro
pacTeKaHHs M JBHMEHHs CTOKOB.

B mosieBbIX YCAOBHSIX HA CHENHUANLHLIX ONBITHHX NpYAaX NpOU3-
BOASITCSI TpH HeoOXOJHMOCTH onpejesneHds BeJWYHH HHOUALTPALUH
HJIH HCHapeHHsi NPOMCTOKOB (B 3aBMCHMOCTH OT Ha3HayeHHS XpaHu-
JUIa, NpyAa), a Takike oNbIThl [0 onpefeeHHio oUdalonlell cnocod-
HOCTH TPYHTOB C HCHOJMb30oBallieM B OTBITaX CTOKOB-aHaJOrOB.

Uucno pas3BeouHbiX BbIpa0OTOK M TOYeK Aisi GUIAbTPANHOHHOIO,
hH3UKO-MEXaHHUECKOTO H (PH3HKO-XMMHYECKOT0o onpofoBaHUs Ha
WJIOMAaAH ucCaAelOBaHui onpeiessercs: B 3aBUCHMOCTH OT ee Mopoio-
THUeCKHX YCJAOBHH, NOCTOSHCTBA MM YacTOTHI H3MEHYHBOCTH B IUlaHe
€oCTaBa M MOMHOCTH NOPOA M OT pa3MepoB 3Toll IJIOIAAH.

[Ipu sTOM caepyeT YudTHIBaTh, 4TO NPH ONpeAe]eHHH CpelHHX
3HaueHHH TOTO WM HHOTO mapaMertpa mjiacta (Hanpumep, CpefHed
MOIHOCTH, MNOPHCTOCTH MM Koaddumuenta (HALTPANMH) Bcerza
MMeeTCsl ONTHMalbHasi COBOKYITHOCTL TOweK HaOmiofeHHi (onTuMals-
HHll ofbeM BHOOpKH), 3a nNpefielamMu KOTOPOiH 3HadeHHe CpelHero
NpaKTHYeCKH He H3MeHsiercsi. B KauecTBe W/JiocTpainuy B Taba. 4
npHBefleHb XapaKTepHble JaHHble M3 psAa ompelefeHMd CpefHel
MOImHOCTH ¢1osi rpyHTOB [15].

M3 paunbix taba. 4 caegyer, 4To cobilofieHne HepeaKo NpuMeHse-
MOTO Ha TpaxKTHKe NpPHHIMNA onpeje/leHus, HAOpUMep, 4HCAa pas-
BeJOuHbIX BHIpaBOTOK M3 pacueta n BHpaGOTOK Ha Kaxible S ra
NJIOLAAM HCCAel0BAHMI HE3ABUCHMO OT oOLHX pa3MepoB Noc/e/Hel
He 00s3aTeIbHO. Y UHTHIBAST 3TO, 4 TaK¥Ke UCXOMsl U3 ONHTa H3bICKa-
HHH, B 0oOweM clydae Npu PacHONOKeHWH HCCAeAyeMOH MO XpaHu-
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Tabanuna 4

Onpenenesye cpeaHell MOHMHOCTH CJIOfl TPYHTOB
Mo pasHbiM o0remMam BBHIGOPOK

Cpepneapudme-
I'pyuTsl, da CCKHU THYECKOE 3Hd-
Il;lgcorlllé;’g? ANl KOTOPBIX mal{r?};le;(nyn HeHHe iy,
O6BEKT : ofpenesisi- orpenesieHHOE
BaKHml:z]!, Jach Morn- CKBaH{;HaMH, IO CKBAaMHHAM
HOCTh m ¢ PaKTHYECKHM
waroM, M
[IpyA-ncnapuTens,
yuacTox | 47,45 Causw 500 3,74
To xe, yuactox 2 65,00 CauHer 500 5,49
To ke, yuactox 3 130,00 [Meckn 1000 10,66
Cpepneapidme-
THYECKOE 3Ha- o QakTHURCKHE
- Tioure- 7 % -
Garmmeciui | “IE fa G| FHIE | wpaitine npe
niar, yBeJH- m =
Q6bexT 4eH I CKBaXupaM ¢ t oMt m no
BIBOG. M maroM, yBeJM- m, ’ BCEM
ABOE, qenlbIM BJBOC o CKBaXKHHAM,
APOTHR G aKTH- M
yeckKkoro, M
[pya-uenapurenns, 1000 3,72 10,61 1,5—8,2
yuacTox 1
To xe, yuacTor 2 1000 5,46 -+0,55 1,8—8,7
To e, yuactox 3 2000 10,86 —1,9 3,2—21,0

JIMIIE TNIOMIaAK B Mpesieiax OAHOTO MOP(HONOTHYECKOTO 3JeMeHTa (Ha
PABHHHHOH MECTHOCTH HJM B NJOCKOM NOHHXKEHHH HA paBHHHe)
B YCHAOBHAX CKAuKooOpasHOH He3aKOHOMepHOH H3MEHUHBOCTH TeoJo-
THYECKHX, THAPOTEONOTHYeCKHX U (PU3HKO-MEXaHHYeCKHX NapaMCcTpPOB
A onpepenennn kospPuinHeHTOB QUAbTpaHu TPYHTOB 30HBE aspa-
IHH H BOJOHOCHBIX IJIACTOB MOXKHO DEKOMeHAOBAaTh JaHHBIE, NpHUBe-
JeHHble B Ta6a. 5 [15].

[Ipu pasmemenuu xpasuaullla B npefesax pasaudHbIX Mopdono-
THYeCKHX 3JIEMEHTOB Ha OJHHX H3 HHUX IHal MeXJy pasBelouHbIMH
BLIpAGOTKAMH ¥ TOYKAMH ONBITOB 110 ONpeAese U0 QUAbTPAlUH MOXKET
OBITb yMEHbIN€H, HA APYTHX — YBEJHUEH B 3aBUCHMOCTH OT HX 0OCO-
GeHHoOCTelt; Npu 3TOM Ha KaXkAOM MOP(HONOrHYecKoM 3/ICMEHTe JOMKHO
ObITh He MeHee Tpex TOoYek HaAGMOAEHHI.
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TaGnuuwa 5

PaccTosinMsi MeX1y PasBeloMHBIMH BRIPaGOTKAMM M MHCJI0 TOYEK ONBITOR
AJsi onpeneaenun KoahdHuMeHTOB (PHABTPAUHY TPYHTOB
30HBl a%paliHA H BOJXOHOCHBIX FJACTOB

Pa3vep 1uionagd HCCHICAOBAHM, WM?

PaccTosinHe MeXnay ubhipabor-
KaMH H QHCJIO 104EK

1 5 10 25 50

PaccTosiHue MexAy passeiou- | 250—300] 300—400| 400—500] 600— 7001800— 1000
HWBIMH BHIPAaGOTKaMU, M

UHes o ToYek OOBITOB IS 9 15 20 25 30
onpefenennss  KoyGduum-
eHTos QHAbrpanMH TPyl
TOB 30IIBl 2a9paltuH

Uucno TOYEK ONBITHHIX  OT- 5 9 12 18 24
Kauek JJIg  onpejleJieHust
xkosdpunKenToB  QuaLTpa-
ILMH BOJIOHOCHHIX TOPH30H-
TOB

[Mpu 3aneraHud NOJOWBL (QUALTPYIOMEH TOAIM MOpOL Ha Iay-
Bune no 25 M BCe pa3BelOuHble CKBAaXKHMHLI, HaMeyaeMble MO JaHHBIM
Tab/1. 5, 6ypsaTcs 4o Bogoynopa, Ha tay6une o 50 M — xo Bojoynopa
GypuTcs NONOBHHA CKBaXKMH OT o0wmiero UX 4scaa (no ceTke uepes
OIHY); MPU 3TOM XapaKTep OTAOKEHHH HUMHCH 4acTH QUIbTP yiome#
TOMUIM NOPOJ K NOJOXKERUe BOJOYNOpa B NPOMEKYTKaX MEXKAY CKBa-
JKHHAMH, JOoBeACHHBLIMH 0 BOJoVHOpa, NPHHHEMAIOTCH M0 UHTEPNOJS-
uuu # pauueM BI3. Ilpy sHauurtennuo# ryOulie 3aneraHusi Bojo-
ynopa (Gosee 100 M) noHasi MOIWHOCTL (PUABLTPYIOWEH TOMIHK MOXKET
OLITh NpHHATA NO MaTepydasaM OOMIEro TEOJOTHYECKOrO CTPOCHHS
paiioHa ¥ ZanHuM B33,

B kauecTpe BOJOYNOpa /sl BCKPHLITOTO BOJAOHOCHOTO TOPU3OHTA
cleyeT CYMTATh MOACTUIAIOWIMA €ro nacT Nopoj, UMELHH peryo-
Ha/bHOE PAcnpoCTPAaHEHUE H TAKHe MOILHOCTh U Ko3(HIHEHT QHID-
TpaLmuH, NPY KOTOPHIX BejH4HHA QUALTPAHOHHOTO pacxoAd He Oyaer
ApeBLIIaTh AONYCTUMOH B KOHKDETHLIX NPUPOAHBIX YCJOBHSX A1
JAHHOTO CoCTaBa CTOKOB.

[pu ofHOopoAHOH B JIUTONOTHUYECKOM OTHOUICHWHM BOJONPOHHIAE-
Mofi Tosiie nopoj (OAHOPOAHOE oCHOBaHue) I MowHocTH ee 6ogee 10 M
onpejenenye PUALTPALHOHHBIX CBOHCTB BEAETCS IO 30HAM; MOIHOCTD
30t onpobopanusa 5—I10 M. Eciu ocHoBanue npoektupyeMoro XpaHu-
JMIA IBYXCJOHHOE (C MOBEPXHOCTH 3aneraeT coil c1aboBOJONPOHH-
IAEMBIX TIOpoj, NMOACTHAAEMBIX CJoeM Gosiee BOAONPOHHIAEMBIX OTJ0-
JKeHM{, MJIM Hao0OPOT), MOUIHOCTH ¥ (HALTPALMOHHLIE CBOHCTBA
JOMKHB! OBITh BBHISIBJCHLI A5 BEpXHEro M HUXKHEro (mocAeAHero jo
BOJOYNOpa) CHAOeB.

[1py uyeTKo BeIpa)KeHHOM CAOHCTOM CTPOEHHH TOJIIH NOPOA ollpe-
JenseTcH MO/HAs MOIHOCTD e€ 0 PETHOHANDLHOTO BoJOYNOop4a, @ TaKKe
MOLIHOCTh, (PUNLTPAHOHHbE, (H3HKO-MeXxalHyeCKue H QU3UKO-XUMHU-

175



YyeCKHC CBOHCTBa Kamjoro c1os. PuisTpanuoHHbie 1 (U3HKO-XUMH-
yecKue CBOHCTBA MOPOJA 30HH aspaldu ONpeACTsioT N0 pa3pesy
pa3jeqbHO AsSl NOUBEHHH X TOPH3OHTOB BHIMBIBAHHS H BMLIBAHHS H
AN MaTepHHCKOH IOpOAH.

Uucno BHpaboTOK Ha pasBeOUHHX JHHHAX OT KOHTYpa XpaHH-
auna Ao 6K afnX rpaHull BOLOIOCHOTO NACTA (€CIH OHYM HMEIOTCsT),
a Tak)Xe Mo HampapJeHHI0 NOTOKA I'pYUTOBLX BOA M MO JIHHHSM Hpef-
110/1aTa€MOT0 pacTeKaHHs CTOKOB B CTOpOHBI OiuzKallinxX BOAOTOKOB,
BOJIOEMOB, BOA03a60pOB NOAZEMHBIX BOJ, NP OMBIIIEHHRIX COOD YKeHHH,
HaceJeHHBLIX NYHKTOB M LEHHLIX JeCHHX YIOAHIT OnpefesieTcss HCXOs
H3 MOPQOSOTHYECKHX, TeOJOro-JAUTONOTHYECKHX YCJOBHH MeCTHOCTH
H AMUHH JHHAH. B ofuleM cayuae paccTosiue MexAY BHpPaboTKaMH
Ha pa3BellOYHOH JIMHHH MOXHO NPHHHMATh: NpH AJHHE JAUHHH A0
I ¥m — 0,25—0,3 &M, 10 10 &M -— 0,5—1 kM, Gosee 10 kM — 1—
2 xMm.

Hauanpuoi phipaboTkofl Ha pasBefouHOfl JIHHUH JOJKHA OHITH
BHIpaBOTKa Ha KOHTYpe NpOeKTHPYeMOIo XpaHHUJHILA, KOHEYHOH —
Ha rpaHHlle 00beKTa, K KOTOpPOMY wampaBiena sta auuus. [Ipu pas-
BeflKe 1O JIMHHAM B HamnpaBJdeHHH K CYUIeCTBYIOUIHM BOZOTOKAM H
BOfloeMaM KOHeuHble BhipaOOTKH CJCAYeT pacnosaraTh B HX aKBaTo-
puu. llpu 3ToM uccrefoBaHHSMHM JOJKHA OHLITH BHISIBJIeHa CTeneHb
GUABLTPALlHOHHOTO COBEPIIEHCTBA BOJIOTOKOB, BOJOEMOB.

Ha pa3BepouHblX MHHUAX BHIPAGOTKH Cl€AYeT AOBOAUTH AO BOAO-
yrnopa, HCXOJs H3 TeX e YCJAOBHI, UTe OTMEUEHBI BHIIE /s NJ0-
mafAy XpaHWAHIlA; no BCeM BbIpaboTKaM 3JeCh JIONKHBEI OHITH Onpe-
JeJIeHbl [HApOTeosorndyeckKye napaMeTpbl BOAONOCHBIX TOPH3OHTOB.

Paspenounble IUHUM Ha DPHJICTAIOMMX K XPAHUAHUILY TEPPUTOPUAX
JIOJIKHBL CJIYKHUTh NPOJOIKEHHEM OCHOBHBIX PAa3BEJOUHBIX Tonepeu-
HHKOB Ha IVIOIIAAH XPaHUIHLLE. DTO HEoOXOAHMO /sl COCTABAEHHS
T'HJPOTeOJOTHYECKHUX KapT, npodmuaeil or obsactd nuTanus A0 06-
JIacTH CTOKa W pacueTHOH CXeMBI (Pu/bTpAarHH.

Jnsa npoekra 6ag0uHO-paBHHHHOIO THNA XPaHHJHIL IPOMBIIIEH-
HHIX CTOYHBIX Boj (TUN 5) cocTaB U 00beM MHKeHepHO-TeoMOTHYecKHX
H THAPOTeOJIOTHYECKHX HCCAefOBAaHWH Ha BCell nJomaid XpaHUJIHIA
H 3a ero npefenaMH JAOJXHB COOTBCTCTBOBATL COCTaBY U oObewmy,
yYKasaHHEIM BhHlle JAs1 XpaHuauwil Tunos 1—3. [lonosnutennho
B Ilpefleslax OBpara, rje Hanop Ha jfambe (mioTHHE) OyJeT MaKCHMab-
HEHM, HHXXeHepPHO-TeolorHueCKHe W THJAPOreoJOrHYeckHe HcCaeloBa-
HHSA JONXKHBI ObITh OPOBEAeHHB B cocTaBe, oObeMC W IO MeTOAHKeE,
usjoxedHsiM B . II1.

Ilpu pasmemenun xpawunuma B oBpare, poauine pyubs (tun 4)
HUHKEHePHO-Te0OTHUCCKHE U THAPOTeoOriuecKiHe HCCIeA0BaHuAa 1o
CTBOPY MJIOTHHL M B 4Yallle XpaHuUJHUI(a CjaeAyeT NPOBOAUTL TAK XKe,
KaK AN BOJOXpaHUJUI] ¥ BOAOXpAHUAHUINHLIX miaoTHH (cM. ra. I1I).
OcobeHHOCTbIO M3LICKAHME 31€Chb TaK Ke, Kak W JUIs XPaHHJIHII
Tanop - 3, B, siBnsercd HeoOXOAUMOCTDL THAPOTEONOIHUECKHX HeCe-
JOBaHUH Ha TeppUTOPHSNX, HPHUJEramMMX K [JOWAASIM XpaHUJHIL
(B 30HaX BO3MOXKHOTO pacTeKaHHs NPOMCTOKOB K GanxaiiiuM obaa-
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CTAM zxpeuﬁama), M onpepesienuil (H3NKO-XUMHUECKHX NapaMeTpoB
B3aMMOJEUCTBHSI CTOYHBIX MKHAKOCTeH, TPYHTOB H I'PYHTOBHIX BOA.

Ilpu mpoekTHpoBaHHY B cHCTeMax BOACOTBeAeHHs NoJeH opoure-
HHUS Y4HUTBIBAIOTCA cjejyiollige ofmue NOJI0XKCHHUA! YAAAGHHOCTh MO-
Jiefl OT MOCTaBIIMKA CTOUHHIX BOA (ueM OMMIKe, TeM JCIIEBJC CTPOU-
TeMbCTBO M peHTalesbHee 3KCIMyaTandsi); HaiMdHe Ha MUIOIIAJH,
OTBOAHMOH TOJA MOJsl OpolIeHHs, TOYB M FPYHTOB 30HBL a3paiuH,
cnoco0BLIX NpHHUMAaTh NOJAHBHEIE BOAL! MPH HeOOXOAMMBIX HOPMax
noiuBa Oes 3abosauMBaHMsl TePPUTOpHHM ¥ o0pa3oBaHHs TOBEpX-
HOCTHOTO CTOKa € Mo/aMBaeMoH mioliajiy; Haldudue B paioOHe co3jasae-
MBIX posiefl OpolleHHs peruonajbHoro BOAOYNOPA, HCKJOYAOUIETo
BO3MOXHOCTL 11€NIOCPEACTBeHHON MHPHABTPAUMH CTOUHBIX BOA M 3a-
TpsA3HEeHHBIX TPYHTOBBIX BOJ B HUXKeJ/exKallye BOAOHOCHbe TOPH3OHTHI
npecHHX MojA3eMHbIX BOA; crnocoOHOCTh MOYB W I'PYHTOB 30HHL aspa-
My noJjefd QUAbTpalMM O4YHIATh H 00e3Bpe’KUBATL CTOUHLIE BOJDI.
Takoit cnocobHocTbio 00safafOT cymecyaHble M CYIMVIMHHCTBIC HOYBBI.
Haunyuuiuit spdexT nouBenHoH OYHCTKH CTOYHBIX BOJ AOCTHTaeTcH
B YCJIOBHSX, KOTAA 3TH NOYBBI 3a/€raioT Ha MajoMolliHoM (1,5—2 m)
cloe TSKeJABIX Cymecel MM JeTKHX CYTNJIHHKOB, [OACTH/IAEMBIX
neckaMu [63].

Cospanue nosefl GUALTPALUM BO3MOXKHO Ha NIOWAAsX, paclo-
JOXeHHHX B pafloHaX, IAe OTCYTCTBYIOT HNOj3eMHble BOABL, A1 3TOTO
NOAXOAAT IIOIIAAH, CJIOXEHHBIE NecYaHbIMHM [OYBOIDYHTAMH.

JAns npoektHpoBaHWs ToJell opoineHus W nodell QuAbTpanuu
B ofweM cayuae AOJAKHBL ObiTh BBIIOJHEUb CACAYVIOLIHE HHXKeHepHOo-
reoJIOTHUeCKHe M THMAPOTeQJIOTHUECKHEe HCCAefOBaHUS:

—- TOYBeHHO-00TaHHYecKas CheMka —— BhifsjieHHe THIA MOYB, 0CO-
GeHHOCTeH HX CTPYKTYPHL, (PM3HUeCKUX CBOHCTB, XMMHYECKOTO COCTABA,
COCTaBa MOTJIOMIEHUBIX KATHOHOB JAJs OleHKH (usudeckol, Pusuro-
XUMHUYECKOH M XHMMHUeCKOH MOTIOTHTeALHOH CrnocoBHOCTH TouR,
a Takxe 15 nopbopa Haubosee NOAXOAALIUX B JAHHLIX NOYBeHHLIX
YCJIOBHSIX CeIbCKOX03AHCTBEHHBIX KYJbTYp C le/1bi0 BHPAIHBaABH A UX
Ha NoJfX OpOUIeHHst W YCTAaHOBJeHHs HOpM nofuBa U HOpM cOpoca
CTOYHBIX BOJ;

— TuAporeojoruyeckasi KOMIVIEKCHAS (reo/oTo-JIHTOMOTHYRCKAS,
reoMopdosoryyeckasi, THAPOTeOJIOTHUECKasi)) CheMKa — BbIsiBJIeHHe
MOIIHOCTH, COCTaBa, (PU3MYeCKHX, XHMHUECKMX # BOANLIX CBOHCTB
IPYHTOB 30HbI aspailiu, TyOHHBl 3ajCTaHus BOJOBOCHLIX TOPH3OH-
TOB, HX THApasiuuecKHX ocoOeHHocTeill (HamopHble, Oe3HamopHble),
MOIIHOCTH U COCTaBa BOAOBMENIAUHUX NOpoA, 061acTd U HCTOUHHKOB
nuTaHus, obaacTH M xapakTepa ApeHaxka, pekuMa MOA3eMHBIX BOJ,
rAyOMHBE 3a/eTaHMsT W XapakTepa BOAOYHODHOTO JIOXKa,

— pa3speflouHrie (Oypenue, nmypdoBasue) 0 ONHTHO-(PHILTPALHON-
Hple paboThl (Kak B COCTABE KOMIIEKCHOH THADOTE0JOTHUECKOH
CBeMKH, TaK H CaMOCTOsTedbHBIe) sl AeTaJbHOr0 M3YUCHHUSI THAPO-
TeONIOTHYECKHUX YCAOBUH muomaid Oyaymux nojefl OpoIiCHHs WM
nosell guabtpauun. [Ipd stom paspefoulible BhpaboTkH Iesnccool-
pasHo pacnojiaraTh NHO JIHHHSM B HamnpaBaelldH 1lI0TOKa TPYHTOBBIX
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pojJ. Pa3BelodHble CKBaXKUHBI JAOMKHB JNOBOAHTLCS JO BOAOYNOpA;
4yaCTh CKBa)XHH Ha KaXKAOH pa3BelOUYHON JMHHH ClefyeT NpoXOAuTh
Ha BCIO MOLIHOCTbL BOAOYNOPHOTO mjacra uad Ha raybuHy 10—15 M,
eclad ero MOILIHOCTh 3HAUUTeNLHAsi W BBLIAEPIKAHA B PerdoHalbHOM
njaaHe,

Hapsiny ¢ noseBeIMu H3bICKaHUSIME (Te0JOTHYECKUMH, TeoMOpgo-
JIOTHYeCKHMH, THJPOTeOJOrHUeCKUMY U TOUBeHHO-O0TaHHUeCKUMU) Bbl-
NONHAOTCS J1ab0paTOPHEIE KHCCIeMOBAHHS ITOYBOIPYUTOB, IPYHTOBBIX
H CTOUHHIX BOJ.

B pesyabraTe KOMIJEeKCHHIX WBBICKAHWI AJIsT NPOEKTHpOBAHHS
3eMASHBIX XPaHHIHLL NPOMCTOKOB, Nojiell opouleHUusT U foned GHAb-
TPaUK A0MKHH OBITh NOJYUEHLI CAEAYIOUlHe pacyeTHbIE mapaMerphl
M [OKa3zaTeNHu:

ruaporeonorudecKHe— OPOBOSHMOCT, kni, IIbe3o-
NpoOBOAHOCTL (YpOBHENpPOBOAHOCTH) @, CKOpocTh (PUAbTPamMU U, Ae-
(GUUHUT BOAOHACBHUIEHHST [, BOAOOTAAUA W]

pusuKo-MexaHHYECKHUe— rpaHYJIOMETPHUECKHH CO-
CTaB, eCTCCTBeHHAsl BJAXMHOCTb W,, NOPUCTOCTH 72, AKTUBIAsA MNOpH-
CTOCTH My, MaKcHManbHas MOJEKYAsipHast BAArOeMKOCTb Wy,

XYMHUYeCKHe— XAMUYeCKH{l cOCTaB FPYHTOB H MNONIOMmEH-
HOr0 KOMIJeKca, IPYHTOBBIX BOJ, KOJHWYECTBO H COCTaB BOROPACTBO-
PUMBIX coflefl B rpyHTaX, XHMHYeCKHH COCTAB CTOYHBIX BOJ;

GU3MKO-XHUMHUHUCCKHUeE— napaMerpsl  B3aUMOJieACTBHUS
CTOYHBIX BOZ C TPHPOAHLIMH TOA3eMHBLIMH BOJAMH H TOPHLIMH
NOpOJaMH.

Modexyansapuo#d auddysuun D, — caMonpousBosb-
HOTO nepeHoCa BerrecTBa W3 obsactu ¢ foabled B o0acTh ¢ MeHblnen
KOHIeHTpantell B OJHOH HJH pPa3HBIX JKHAKOCTAX;

ruppasnudyecKOHd JAucnepcuu D, — paccesHus
YaCTHI KHAKOCTH Ha NyTH e€ QUIbTpaldH B MOPHCTOH Cpeje BCIeA-
CTBHE OTKJOHeHHsl (OnepexeHHusl, OTCTaBaHHMs) CKOPOCTH ABHMKeHHUS

Ta6nuua 6
3nauenus kosdipuumnenta padpyun I n napamerpa A

Cropocthb — , er opene-
ITopoxpt d)m;}'g;;mm D f,;i /‘C" Dr A M %ﬂ'enomf &
Cyraungy — (0,02—5)- 10758 JlaGopatopubiit
Cynecu 5,2—6,3 (1—6y-10-% | 0,16—0,33 »
[Mecku 0,3—38 2-107%—2-10"% | 0,03—0,07 »
[pasuil 7,9—20,3 | (0,6—3)-1073 2,4—-3,3 »
Mozeas Tpemuuo- | 16,5—66,4 2,4 1072 4,3 T
BATOH 1OPOJHL
Tlecuanuxu — 4,2.10 2 — »
Hasectusiku ¢ — —_ 30 [MoneBon
Ko3{duuenTom
duapTpanuy
0,2—0,7 mleyr
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OTAGNBHBIX CTPYH XKHAKOCTH OT CpefHell CKOPOCTH obuiero ee puaLTpa-
LIMOHHOTO [IOTOKA;

cop6buuu P, @ — NOBEPXHOCTHOTO M OOBEMHOTO MOMJIOUIEHU ST
NOpOAaMH BellecTB, cOpepkauMxcsd B CTOMHBIX BOAAX;

MOHHOTO o6GMeHa MekKAY CTOUHBIMH BOJAAMH M NOPOAO-
o0pasyiomuMy MuHepanamy.,

[lepeuncnennsle (U3MKO-XUMHUYECKHE NapaMeTphl ONPejessoTCs
B 1a00paTOpHBIX W nOeBbIX YCJAOBHAX. MeTopsl WX onpejeneHns
MOXHO Haltn B pabote [35]. 3naueHMs HEKOTODRIX H3 5THX napa-
MeTpPOB, 3aUMCTBOBaHHBie M3 pabotnl [39], nmpuseneunt B Ttaba. 6, 7.

Ta6auna 7
3nauenun napamerpos copéuuu P, o

Mopoxst (ﬁgg_}:}%yi?”;zi?éo‘;g B ® 1/u | MeTop ompenenenis
Ileckn H cymecu Hexans (ITAB) 7.1—18,2 1 — JlaGoparopHiit
To xe Hekanp (ITAB) 5—20 — | Tosesoit

» unx 20—30 — »
ITeckn 45Ca, 89Sr, 187Cs 0,002—0,14 | 1—10{ Jla6opartopruiil

Jaa paspaboTku TpOEKTOB MOJA3EMHOTO 3aXODOHEHHS CTOYHBIX
BOJ\ HA NPHUTOAHBIX JUIA 9TOH 1eJu CTPYKTYpax JOKHBI OBTh INIpO-
BeJleHbl THADOTEOOTHUYECKHe, THAPOXHMHYECKHE U (PU3HKO-XHMHYe-
CKHMe HCCAEA0BAHMSI MACTOB-KONJIEKTOPOB, COCTaBa NOA3EMHLIX H
CTOYHBIX BOJA M ONpejelieHbl THAPOAMHAMHUYECKHe mMapaMeTpel (Mol-
HOCTh KOJJIEKTOPA, NOPUCTOCTh, NPOHHILAEMOCTh, NbE3ONPOBOAHOCTS,
IVIOTHOCTb M BS3KOCThL CTOMHBLIX H NOA3EMHHX BoA), AHPQDY3HOHHBIE
napaMerpol (KosppHUHEHT MOJIEeKYJISIPHOH N KOHBeKTHBHOH Au(dy-
34H), mapameTpnl MaccoobMena.

[Tpoext ponxen copepxkath o0oclOBaHME MapaMeTpoOB CHCTeMBb
NOJ3EMHOTO 3aXOpOHeHHsT — je0HTa HAlHeTATeNbHBIX CKBaXMH, HX
uyMCaa H Wara Mexay HHMHM, a TakKe NPOJO/LKHTeNbIOCTh AEHCTBHSA
CHCTEMHl U ee Be30MacHOCTE.

5. OMIPEAEJIEHHE &HJbTPAUHOHHBIX MOTEPb MNPOMCTOKOB
U3 3EMJAHBIX XPAHHWJIWIL

Ans ruaporeosoryuecknx pacyeTos GuALTPAIHOHHBIX noTEPh NPOM-
CTOKOB M3 XPaHWIHIA Ha OCHOBE MAaTepUANOB HU3LICKAHHH H NpOEK-
THPOBAHMS COCTaBAsIETCs] pacyeTHas cxema ¢uabTpauuu. [Ipn stom
yeM noJHee DYAyT yurelbl B pacyeTHOH CXeme THAPOreoJorHYecKye
YCAOBHS MeCTa pPACHoNO;KeHHsT XpaHUJUINA M HCXOJHBE TPOEKTHHIE
JaHupie (KOMM4eCTBO, COCTAB M PEXKMM NOAAYH CTOKOB B XPaHH/IHILE),
TeM TOYHEee MOTyT ObITh BLINOJHEHBI CAMH pacyeThl.

Ipu coctaBnenun pacueTHHIX cXeM OUILTpANHM CAeAyeT YUHTHI-
BaTh:

179



a) reoJOTO-TUTONOTHUeCKHH CcocTaB NOPOA MO BepTHKAJBHOMY
paspesy M B UIaHe Ha IVIOMAAH XPAHU/IHILA ¥ Ha IPUJEraloniHx K HeMy
yyacTKax, XapakTep HAMMACTOBAHUS MOPOA H MX (QUABTPaHOHHEE
cBofictBa. CocTaB MoOpoj MO BepTHRANLHOMY paspe3y MoxeT OBITh
oTpaxeH B 3aBHCHMOCTH OT KOHKPETHHIX YCJOBH{I Kak OJHODOJHOe
B (UALTPALHOHHOM OTHOIIEHHH CTpOeHHE TOJNMIH NOPOJ, Kak JByX-
cNIOWHOe WJH KAaK MHOTrocJ0HHOoe;

6) rpaHuuHBle (THIpPOreoJorHyeckde) YCIOBHS BOJOHOCHOIO TO-
pusoHTa (nnacra), B KOTOpw# OYyAYT PUILTPOBATHECS CTOKH H3 Xpa-
HUAUIA. DT0 MOXKeT ObITh M1aCT Heol'paHHUeHHbIH, N0 yorpaHHYe HHLIH
H orpaunudenHeulil. [loHATHS O rpaHMYHLIX YCJIOBHAX MJacTa H HX
FHApPOTeOJOTHYCCKOe OTpaKeHHe B PacyeTHHIX CXeMax Te XKe, UTo
U B CXeMax FHAPOTeOJOrHYeCKHX pacyeToB BOA03a00POB NOJA3EMHBIX
Box [33];

B) THN GUALTPANMOHHOTO TOTOKA (TMOCKHE, paAHanbHEI);

r) HECOBEPIIEHCTBO XPAHMJININA IO CTCMEHH BPE3KH B BOJOHOCHBIH
ILTACT;

1) GopMy XpaHHJIUIIA B M/AHE;

e) paccTosiHpe OT XpaHWaMma Jo o0aacT CTOKa (peKH, oBpara);

3K) Mop¢OJIOrHID MECTa pasMelleHl st XpaHauma (paBHUHA, J0JHHA
oBpara, peKu H JAp.).

B ruppaBauveckoM OTHOMEHHH (GHJABTPALHS M3 XpaHWIHILA MO-
xeT ObTh Oe3 nojanopa -—— ¢BoOOAHOH M ¢ MOANOPOM — HecBOGOAHOI.
Onnako BHadajge QUJIbTpAlUA K3 XPaHUIHIA BCeria INPOHCXOAUT
Ge3 nojnopa, u AULIL [10 HCTCYEHHH HEKOTOPOTO BPeMEHH OHa B OAHUX
cnyuasiX CTAaHOBHTCH € MOLNOPOM, B IPYTHX — B CHAY TOLO, YTO
(HABTPALMOHHEE pacxol U3 XPaHUMHLIA B JeXKamuil 1oJ ero XHOM
BOJOHOCHHIH IJTACT CYIIECTBEHHO He H3MellseT CU/lpaBiuuecKue ycno-
BHSI 3TOTO MJIACTA, OCTAeTCsl HA Bce BPCMA ero 3KCIIyaTalui MpH
JLaHHOM pexHMe Oe3 mognopa.

[ox ¢uaprpaumcit 6e3 noanopa noHUMaeTCs GUALTPALHA B TPYHTHI
30HH a3paliH, He CBSI3aHHAS C XApaKTepOM JBHKEeHHs H DeXHMOM
IPYHTOBHIX BOj BOJOHOCHOTO TOPH30HTa, 3ajeralomero nol XpaHH-
aumeM. Ilpu 3ToM KonuuecTBO (UALTPALMOHHHIX NOTEPhL M3 XPaHU-
JAUIla 4Yepes FPYHTH HE 3ABHCUT OT NPOBOJHMOCTH BOJACHOCHOTO
rOpPH30HTA.

ITox ¢uabTpanuesi ¢ nognoOpOM noHUMAaeTCs PUALTPar U, CBA3AH-
Hafd C xapakTepoM JBHKCHHS H PeKHMOM TpYHTOBHIX BOJ BOACHOC-
HOTO TOPH30HTA, 3aJCTaoNero noj xpanunuueM. [Ipu 310M Rosuye-
CTBO (PMJABLTPANHOHHEIX [OTEPhL U3 XPAHUJMLIA 3aBUCUT OT NpOBOLH-
MOCTH BOJIOHOCHOTO TOPH30HTA, C KOTOPHIM THADABAMYCCKH CBS3aH
(UABTPANMOHHBII NOTOK CTOYHBIX BOJ.

@uanTpanus 06c3 noanopa MOXeT OHITh € IOJAHBIM H HCINOJHHIM
3an0JIHEHHEM TIOp TpYHTa QUABTPYIOMEHCA KHAKOCTBIO, (PUIbTpANHS
C NOAOPOM MPOWCXOAHT TOMBKO C MONNIBIM 3anojiHeHHeM [Op
TpYyHTa.

Onpenenenue QUALTPAUHOHHEIX TIOTEPH IPOMCTOKOB M3 XpaHH-
JAULA, YCJHOBUH HX pacTeKaHHSA W JABHXKEHHS cJelyeT HauHHaTh
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¢ BHIAIBJIEHHS THAPABIHYECKOTO XapakTepa QUIbTpauuu (¢ mognopom
win Ge3 moAmopa).

B yc/oBUSX OJHOPOALOrO B GUABTPAIMOHHOM OTHOWIEHUH OCHOBA-
HUS XPAHUJIUIGA [PH TOCTOSHHOM HAlUYHH B HEM HEKOTOPOTO CJlod
CTOKOB GuJbTpamus u3 Xpanunauma OyAeT UPOMCXOJHTh BHauane
(10 CMBIKaHMS MHQMIBTPAHOHHOTO MOTOKA ¢ 3epKanoM pYHTOBBIX
BoJ) Ge3 MoAnopa, ¢ MOMEHTa CMBIKAHHMS — ¢ MOANOpoM. B atux xe
YCJIOBHMAX, HO TpH NEPHOAMUECKOM HAJIHUuM ClOs CTOKOB B XxpaHu-
JMIIE B TeYeHHe BpeMeHW MEeHbIIC BPEMeHH ABHXKEHus HHQUABTpa-
IMOHHOTO MOTOKA CTOKOB OT JHA XpaHuaulia /0 YPOBHSI TpYHTOBBIX
BOA (4TO MoxeT ObITh NMpH HENOCTOSIHHOH B TedeHHe rojia Mofaue

Puc. 43. Cxeva k pacuery (QHIbIPAIIN
IPOMCTOKOB H3 HAKONHTENs; OCHOBaHYe
OIHOPOIHOE, BOAOHOCHMLIH IJIACT HEOrpa-
HUYeHHBH

!
|

150
R,

CTOKOB B XpaHWIHIIE W TAYOOKOM saneraHud BOAOHOCHOTO TIOpH-
30HTa), MOTYT OHITh cAyuau focTosiHHON QuapTpauuu Ges mnoAmopa.

B ycnoBusix ABYXcaoHHOTO B (UABTPAUUOHHOM OTHOIICHHH OCHO-
BaHUA (PUABTpAnHs U3 XpallMJIHOIA MOXKeT ObITh: € MOANOPOM, ecnn
NMPOKM30HAET CMBIKafHe NOTOKA IPOMCTOKOB M3 XPaHHIHILA ¢ MOTOKOM
TPYHTOBLIX BOA, U 0e3 Mofnopa, KOTAA TAKOTO CMbIKAHUS HE Oyer.
[Tocnennee MoxeT ObITh B ABYX CaAyuasix: a) Korja BeIHYHHA HHOUIB-
tpanyy W M3 XpaHHANIIA Yyepes BEPXHHI c/loit MeHbllle Kos(HIuenTa
dunpTpanuu k Huxuero cnos; 6) koraa npu W o> R oTToK mocryna-
OWero pacxofia uepes BepxHHil cyioft ofecreudBaeTcss 110 HUXKHEMY
CNOK YBeJHUEHWEM €ro MOIIHOCTH M Tpajuenta (QUIBTPALHOHHOTO
MOTOKA.

Hmke npuBoAsTcs MOpANOK H (JOpMYJsl pacdeta (QUIbTPaANHH
CTOMHBIX BOJ M3 HAKONHTeNeH M XpaumaInI Jns Haubonee yacTo
BCTPEUAIOLINXCS CYyUaeB HX pasMemeHds B NPHPOAHBIX YCJIOBHAX.
[lpu 3TOM HCMOMB3VIOTCA [naBHBIM 00pa3oM paboTH [26, 33, 35,
37, 39, 44, 118, 153].

Hakonuteau w XpaHuauma tunos | v 5. BonoHOCHRBIH TJjacT Heor-
panuuennplii. OcHoBanue ofHopoasoe, W > k; by — const (puc. 43).
C MOMeHTa mojaud B XPAHUAMILE CTOUHLIX BOJ HAUleTCd WX (QHIb-
Tpalusl B 30HY a’dpauyd, M Uepe3 HeKOTOPBIH MPOMEKYTOK BpEMEHH
CTOUHBIE BOAKI IOCTHCHYT 3epKaja rpyHToBBIX BoA. [0 3T10r0 MOMEHTa
duaAbTpauMs B IPYHTAX 30HBI aspallui OY/eT B JaHHOM cryuae cgobol-
HO@, C MOJHBIM 3aloJHEeHHeM Iop.

[1poAoNKHTENBHOCTE BPEMEHH fy,, B TEUGHHE KOTOPOrO IIPONS 0~
ZeT CMbIKaHWE (MOJHOE MpOMAuMBAUHE TPYHTOB 30HB a3palluu)
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MHOUIBTPALHOHHOTO MOTOKA CTOUHBIX BOJ C 3epKajoM TPYHTOBBIX
BOJA, MOXeT GBIThb ollpefeneHa mo dopMyJse [153 ]

n— W

= 2522 [ty | ) in (14 Y], (79)

rae f — TIOPHCTOCTb TPYHTOB 30HBI adpaldH, paBHAs TOJHOU
TIOPHCTOCTH #,, 3a BbMETOM obbema nop P, 3aHsToro
BofyxoM (B° = 0,06—0,06, no C. ®. ABepbsiHoBy);
We, ly, B — COOTBETCTBEHHO eCTECTBEHHAS BJIAXKHOCTh, MOLI-
HOCT, U Ko3pduiuueHT GHALTPANUH TPYHTOB 30HH
aspauuH;

hy — BeICOTa cTONGA CTOYHBIX BOJ B XpaHUJIMILE;

a'h, — RamuIAsSpHBIE Hanop — KanuJuspHoe HATSKEHHe,
JAeHCTByIOMIe® B HaNpaBleHMH HHQUAbLTPAIHH;
h, — nmosjHasi BBICOTA KANWJISIPHOTO MOJLHSITHS,;

!

a’ — Koaddunuent, pasubli, no C. ¢, Apeprsinosy, 0,66.

1 - 7=t - B Ry
T T T L

49 __,,% BT = 49
08 R O R =
a7 — ﬂ —= 7
16 7 T /77/ — (6
] ’

- e . s
4 / / /41
7 4

ARy i

47 44 p ViR p gl
4z // /i ///’ 5 ,ALH,Z
N e

] L 0
2151 =05 0 45 1 15 7 25 7 U5 4 45 5 &5 6 Ik
mogz 434485 1 7 48w A W W 2000 50t 0,

Puc. 44 Tpadux Ry=f(r, Fy) x dopuyae (80)

O6bem nmoteps CTOUHBIX BOJ M3 XpaHWIHIIA HA WHQUABTPANUIO 3a
BpeMsl NpOMauuBAHHSE TPYHTOB 30HBL aspailMd MOXHO OIpefendTh
no QopMyae

V = bF (ﬁL*i%ﬂ) oo (79)

rae F — nnomaie aua xpannauma. OctanbHble 0603HAUCHHS TE XKe,
uto u B QopMyae (78).

C MoMeHTa CMbIKaHH s PHILTPAHOHHOIO OTOKA CTOKOB C YPOBHEM

TPYHTOBHIX BOJ, MO XpaHunilleM QuabTpauuda 6e3 nognopa CMeHUTCH

182



dunpTpaiueil ¢ NTOANOPOM K HAUHETCA MOBBIUEHHE YPOBHSA TPYHTOBHIX
BOA 32 TpejenaMd KOHTYpa XpaHHJIUILA.

Benuuuna storo nosbillenuss AH B moGOM yRnaneHHH OT XpaHu-
nHIla Ha noboit MOMERT BpeMend { > f,, onpegendgercda Mo Gopmyne

(391
AH —= AH R, (80)

rie AH — pcxomas BenuunHa NMOBHLUIEHWS YPOBHS FPYHTOBHX BOX;
AHy, — ray6uiia oT ypoBHS CTOUHBIX BOA B XpaHUJHINE N0 3epKana
IpYHTOBEIX BOX;
R, — GespasMepHOe (HIBTPAHOHHOE CONPOTHBIEHHUE.
3nauenue R, — [ (Fy, T) Moxer OuTh HaitneHo [37] mo rpajuky
Ha puc. 44 u3 ycJoBuil:

t p—
Fo= 25 7=, 1)

Tne a — KO3(pUUHEHT Mbe30NPOBOXHOCTH (YPOBHENPOBOJHOCTH) BO-
JOHOCHOTO [1ACTa,
kh
a=—"r; (82)
N

3fech k& — kKoaddUIMenT QUABTPAluH;
h.,— MOIMHOCTE MOTOKA TPYHTOBHX BOJ B TOUKe C KOOpAMHa-
TOH r B MOMENT BpeMeHH /;
It — BOAOOTHAYA HJM HENOCTATOK HACBHIIEHHS TPYHTA;
! — BpeMs, NpHHHMaeMoe B pacueT ¢ MOMEHTa CMBIKaHud
(GUABTPALlHOHHOIO I10TOKA CTOUHHX BOx C YpOBHeM
TpYHTOBHIX BOJ;
Ry  paanyc XpaHHJAUILA UAH KPYra, K KOTOPOMY NpHBOAHTCS
dopMa xpaHuauina npu Joboli HeKpyraol ero ¢opwme.
Ecau xpanunumme umeet B nnate gopmy, OMU3KYIO K KBa-

a
aparty (omome}me CTOpOH = | ), TpuBeaeHHe (HopMbl
XpaHUMUIA K KPYTy TpPOU3BOAUTCS MO HJAOmaLu

“ab
U T

, (83)

Ipu  UeTBIPeXYToMbHOH BHITAHYTOH (opMe XpaHUAUINA
(1 < %— < 0,05> ~- 70 TIePUMETPY

R =212, (84)

7T

ITo dopmyne (80) ¢ R, 3naueHne KOTOPOro ONpepeseHo U3 yeio-
Buil (81), monyuaem pemende AAsi COBEPLIGHHOIO TO Bpe3Ke B BONO-
HOCHEIfI mnact xpanuauma., OpHako XpaHuUJHMm@ NPOMBIUIEHHHX
CTOKOB Bcerjpa HecoBepIilleHHB B 3TOM OTHOleHuH. [na yuera neco-
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BEPIIEHCTBA («BHCSYECTH» XpaHuauia) R, caIefyeT onpeiensaTs
u3 yeaosuit [351:

= r at . -
r= gemire T = sy (87)
Ry
7\1 — [] < h—n])) . (86)
Ro ’
h—«.p/o < hcp /
hcp — Ef’;i , (87)

rae Iy (x) u I, (x) — ¢ynkiuu DBeccenss oT MHHMOTO apryMeHnTa
IIePBOrO pOjJa INEepBOro M HYMEBOTO NOPSAKOB.

[Tpu 3HAUHTeNBHBIX TWIOMAASAX XPAHHJHUIN, YTO, KaK IIpaBHIIO,
OblBaeT B ACHCTBHTENBHOCTH, R, — BenuunHa Gonabilas, H3MepsieMas
COTHAMH M ThICSiUaMU METpOB, a A, — OTHOCHTENBHO Majasi, uaMe-
psieMass OOBIMHO eMHHIIAMM M fgecsitkaMu MetpoB. CrefoBaTtenbHo,
Iy (x)
Ig (%)
> 10 310 otHOUIEHHE paBHO 0,95). [TosToMy npu pemennd npak-
l
hep *

Pacxon Ha QuabTpalUIO CTOKOB W3 XPaHH/UIA ¢ MOMEHTa MNoJ-
HOro NpOMauMBaHHs TPYHTOB 30HH a3pallud (c MOMeHTa CMBIKaHHS
UHOUIBTPAIIMOHHOTO TOTOKA CTOKOB C 3epKajoM TPYHTOBHX BOA)
MOXKHO onpefenuTs Mo QopMyne [39]

Q = 2nkm AH,G, (88)

rae km -— NPOBOAMMOCTE IUIACTA;
Af, — BHICOTa 3epKalla CTOKOB B XpaHUIUILE Hal 3epKaloM
I'DYHTOBBIX BOZ,
G — 6e3apasMepHoe CONpOTHBJIENINe, 3HaueHHEe KOTOPOro Kak
dyHKIuY ot Fy HaXOAMTCH 110 3aHMCTBOBAHHOMY H3 pa-

Gotel [37] rpaduky, npusefenHoMy, Ha puc. 45 (Fy =

at
=R Tae @ — Nbe3oNnPOBOJAHOCTL NJacTa WIH ypoBHE-
U

OTHOIIEeHHE

Rq
hep

NoUTH BcerAa GyfeT GAH3KUM K eluHHIE (y>Ke TpH

THUeCKHX 3alau MOXHO NpHHUMATL A =

NpoBoAHOCTs Jnisl OesHAmOpHOTO mjiacTa, { — pacusTHoe
BpeMst, K,—paiuyc Kpyra, K KOTOpOMY NpuBeleHa
(opmMa xpaHUIHILA),

B ycnoBusix Ge3HanmopHOTo BOJOHOCHOTO FOPU30HTA

Q = 2mkhe, AH,G. (89)

Hns yuera uecoBeplIeHCTBa XpaHHJIHIA, 0OYCNOBJAEHHOILO €ro
«BHCSUeCTBIOY, Fy anst Haxoxaenus G chaefyer onpefensdts no ¢op-
Mysne (85), a ecnu HecoBeplIENCTBO XpaHHAUMA OO0yCJIOBJIEHO H
«BHCHYECTBLIO» XPAaHHJININA, M HaJuYueM Ha ero JHUILE 3KpaHUPY-
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OUICTO /105 WM 3aWIEHHOCTH, Fy NAXOAMTCS Takke mo dopmyde
(85), HO ¢

5 = tol1 (URo)

’ lg (wRo)

rae o onpegensiot no dopmymse (102), a o, 1o cdopmyne (103).

6 %6'
32 22
|
J0 8 z
28 18
% 16
\ 1 Puc. 45. I'pagux G = [ (F,) k dopmyaam
% 14 \ (88), (89)
2P e\
20 \\ 1 1 2
18 08 Y yia
1 \ a6 N
14 \ 4 NS ’
/Z—”*\ a7 “ I
1 J | [ T T 171
\ 202 46 8 02t B2 g

ﬁ 1 L |

I\ W W 19 0 0 0 /0"’/—"0
4 \
4 \K
2 ]
0 S~

-§ -4 -2 0 72 4 & & 1012 # 1618 272 Inf

L. 1 1 L 1 L | | | ] 1 L i 1 J
FOPWIwEqr 1 0 0?19 w0t w00 wF w7 w08 10 0T F,

Mpu Fy= Z—%>5O ¢yuruus G ¢ gocratouHodl Iy mparTHYe-

CKHX pacueToB TouHocThio [35, 39 ] Mmomer ObITh onpelieseHa no
dopmyne
2

G~ 2,95F, (90)
Torpa ¢opmyna (88) 3anmuimiercs tak:
_dmkm \H,
Q=—Trz.3F, (1)
a dopmysa (89) A
. 4mkh, p HO
Q= 1:12L,25F0 (92)



BogoHocHbll MacT Heorpanudeunnd. OcHoBallue JBYXcJoiHoe,
ko < ky; by — kyy W > ky < ky (puc. 46). B ycsioBHSIX, TOKa3aHHDIX
Ha puc. 46, B HavadbHblil nepHod GuabTpallia CTOKOB UePe3 ol /iy
Oyuer npoucxoAuTh Be3 NoANopa, ¢ NoJILIM 3aMOJIHEHUEM 0P, a QUJb-
TpPalusl B CJIOE /11, — ¢ HEeTOJHBIM 3anoJHeHHeM 1op.

Bpemst nonHoro npomaudBaHUsl Cja0s ity ly,,,  ONpexensiercs

no gopmyne (78), a pacxol cTOKOB Ha QuIbTpauHio — N0 Qopmync

h ’
Q = kF (ho -+ o + o'hi)) (93)
my
YuluThiBasi, UTo eMHUUIBI PACXOA M3 XpaluaHuIa pr::% =
h - o'k
= W (uurcHcnBHOCTe Quabtpanuu W = &, iiﬁﬂ‘ﬁ——'f, rae hy,
0

OTHOCHTCSI K TPYHTaM 30HHI /7;) Melblle KodhduunedTa GUABTpaIHi

Puc 46. Cxema k pacuely duasTpanuu us
HAKOIHTENS1; OCHOBAHHE JIBYXCa0MHHOE,
BOAOHOCHLIH J1ACT HEOTPaHHUeHHblH

ky TOpOJ 30MBI #1;, BPEMs [IOJHOTO NPOMAUHBAlINsS FPYHTOB 30HKI 11,
(30HBI HHPUABTPALLMN) MOXKHO olpeacanTh [26] no dopmyne

m : /—Q__—
tnpm1 B —_—1' [(n_ UUO)V l:p “1“ Wy — wej . (94)
Qxp 1
ﬂﬂﬂ NeCYaHbIX TIOPOJ NPpH W, =~ Wy H W, << n
nmy (95)

tnpml = 1’3/62‘761 :
xp

O6mas MpoAoKHTEeNBHOCTE BpeMeHH NpOoMAudBaHUs JBYXCIOf-
HOl 30HBI PPYHTOB aspalud M, U nl; PaBHA

t (96)

MPofuy = tﬂpmo + t”Pml'

C moMeHTa MOMHOTO NPOMauYHBaHMUsI TPYHTOB 30HBI a3palku ypo-
BEHb TPYHTOBBIX BOJA TOJ XpaHUIHIleM HAUHET MNoBHIIAaTthesi. [lpu
9TOM JIo TeX MOop, NoKa OH i€ JOCTUIHET MOJ0UIBBL CAOS /1y, pacXxof
U3 xpanunuma OylerT NOCTOSHHBIM H OIpPefendTes AHIb CyMMapHOH
BEJINYHHOH UHPHUIBTpAIHH

Qxp = WF, (97)

rae W — HH(I)I/IJIpraU,HH C eANHALBI naolaAu XpaHWJIulia,
F — mnoianb BOJHOro 3€pkKajna B XpaHunaulie.
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[Tpu 3TuX yCAOBHSAX NOBBILEHHE YPOBHS BOJALI MOX XPaHHTUmEM
unu B M000i TOuke niacra 3a ero npeAenaMi MOXKET ObITb Olpe-
aenewo [39] mo dopmync

Se—=—%e_ R, (98)
dntkm
rie R,, — Oe3pasmepnoe rujpaBiuueckoe CcONpPoTUBIEHHE, OMpe-
nensieMoe no 1paguxy (puc. 47) B 3aBUCUMOCTH OT
- r at
f=-—— U Fg=—.
Ro TR

Korzga senuuniia ygenbHOil HHQUIBLTPAlHU CTOKOB Mana, a npo-

BOJMMOCTb Rm HUKHEro 1acta TakoBa, UTO HEKOTOpHIM YBelHUeHHeM

Ron (7 —
/an—*o) U Puc. 47, Tpadux Ry, ={(r, Fo)
L] K dopmyae (98)
a:rj |
1] V44V
L] /A4
117 /JANA
6 43 A
T T A
rg AHA A A
7/ JAV.94V.N
S A
T L A’j/ AV Pic 48 Cxema X pacuery (uib-
Wy /4 8Viva TpalHH H3 HAKONHTENS; OCHOBa-
NN /// yay / WAe  GAHOPOAHOC,  BOJIONOCHEL
A / / ,/ ,/ IJIACT 1[01yOrpaHHUeHHbH
Z
: a5
10 1 /1]
et L2 J /1] |
e A A Jf ‘f } {
p/j . |
2 1 01 7 7 4 F 5 kg e
0

L1 ] { [
ar 43gs 1 35 1 J0 L0100 A0 100 f

MOIIHOCTH OOBOAHCHHON Yacru CJAO0S m, U YKJIOHa MOTOKa IpyHTOBHX
BOA OTBOJ WMHQPUALTPYIOMIHXCH CTOKOB 0O IJacTy ofecneunBaercs
NOMTHOCTLIO, Belnuina S 6yler ocTaBaThCH Ha Bech NMepuoi Kcnaya-
TAllMd Xpaudndma Menbine sBenduduel ., | AH. Pacxox us xpa-
HUJIWILA OpH 3ToM Gyner onpefensitscs no ¢opmyne (97)

B npoTuBHOM ciydae Benpuuila S yepe3 HCKOTopoe BpeMs OKa-
xKercst paBHoit H, + AH. 310 Oymer o3HauaTh, 4YTO [POU3OLLIO
CMBIKaHue (UIBTPAMOHHOTO MOTOKA CTOKOB C MOTOKOM TpYHTOBHX
BOA U uTO CTagusl cBoGOAHONH (UABTpAIMH 3aKOHuuAach U Hauanach
cragus ¢uawTpanuu ¢ noamopov. C 3Toro MoMenTa NOTepH CTOKOB
U3 XpaHUIUIA Ha PUILTPAUI MOXKHO onpexetuts [35] mo gopMmyne

2nkm AH
_ a1 99
Q- 2nll (99)
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rae .
In 1,6 Var .

Rc - RO ’

(100)
km — npoBoAUMOCTB TOJIM [PYHTOB B OCHOBAHHHW XpaHH/IHIIA
M 1a myTH pacTeKanHs CTOKOB, NPHUBEAEHHON K OJHOPOI-
Hoft B (UIBTPALLUOHHOM OTHOLUEHUH,
{ — mononHUTENBHOE COMPOTUBAEHHE, YUHTHBAINEE HEnoJ-
HYIO Bpe3Ky XpaHu/uIia B BOJOHOCHHH MM1ACT U HaJUUHe
Ha ero jHe c1afodubTPYIONEro cnos, paBHoe

_ L Lh{aRy)
L= ARy — ogl1 (R}’ (101)

kg
OL::]/kmmo ’ (102)

km
3aecw (km)" — npoBoguMocTe naacta B OOMACTH €ro NpOCTHPAHUS

3a npefenaMu xpaHuwiuua; ecau (Rm)" = km, oy = 1.

Bogonrocumit nnact noayorpanuuennniii. OcHOBaHue OJHOPOJAHOE
(puc. 48). 3pech, Kak u B IpelslyIHX clyuyasix, BpeMs OT Havana
HHQHABTpALUH CTOKOB 10 CMBIKAHUA HX (UABTpaAlMOHHOIO NOTOKA
C II0TOKOM TPYHTOBHIX BOJA olpenensietcst no gopmyae (78), a obbem
GunbTpanOHHEIX NOTeph CTOKOB M3 XPAHMIHUILA 3a 3TO BpeMs — MO
dopumyne (79). C MoMeHTa CMbIKaHuS HAUHETCS] (pUAbTpaunus ¢ MOA-
nopoM. Mo MoMeHTa, moKa rpaHulia IacTa He OKashiBaeT BIHAHUA
Ha GuUIbTpalldio U3 Xpauwiuila, MIacT CIelyeT paccMaTpHBAaTh He-
OTpaHHYEeHHBIM, (GUIbTPAHI0 HEyCTAHOBHBIIEHCS M TOTEPH CTOKOB
H3 XpaHWINIA Ha GUABTPALHMIO onpeAesith no gopmyaam (88), (89).
Bpems, no ucreueHun Kotoporo Ha QUIABTpalUO H3 XpaHWIUILA
HaYnHaeT BJHATH TpaHUlla MJacTa, onpexpesercs no dopmyse [153]

pL?

trp:Tkth, (104)

rae L—pacctosHue oT XpaHWIHIEA JO TpaHUUH [7acTa;

hep — CPEAHSS MOI(HOCTL BOJIOHOCHOTO TIACTa,

H-4h
h = Hh
2

Octanbhble 0603HaueHUs TpeXKHHE.

Co BpeMmenu, Korja Ha QUIBTPALHIO U3 XPAHUIHUINA HAUHET BAUATH
rpaHuna mlacta, QuibTpallud no-npexHeMy OyaeT HeycTaHOBHB-

wefics, a mIacT orpaHuueHHeii. B 3ToT mepuol QUABTpaLHOHHBIH
pacxoj M3 XpaHHJAUIA Mo)KeT OblTh onpeAener [39] no dopmyne

Q = 2k (H?— H2) AH [Ruy (ry Fo) —Rua(p, Fo)l,  (105)
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o= —15— (p — paccTosnie OT HEHIPa PeanbHOro XPaHuaHma Ao
0

HEeHTPa XPaHWiniia, 3epPKaibHo 0ToOPAKEeHHOTO OTHOCHTEALHO Tpa-
uunbl maacta). OcranbHbie 00O3HAUEHHSA NpeKHHE.

BpeMsi, Mo NMpoLIECTBHH KOTOPOro CTOKH, QHALTPYSCH U3 XpaHH-
NUIA, JAOCTHCHYT TPAHKIL NaacTa (peKH, 03epa, BOIOXpaHWIWILa),
onpenensercs mo Gopumynie
by = i
P k(H—h

[Tpu ¢ > £, punpTpanus GyJCT yCTaHOBHBUICHCA H (PHIBTpaLHOH-
HHfi pacxofl U3 XpaHHJIULIa MOKeT OblTh ONpefieneH 1o GopMmyJIe
ak (H2 — Hg)
= TIn2L = InR,

Koraa sipanunume BuITSHYTO NapalneabHO pexke u NpH 3TOM ero
Anulla auauutensiio (8 5—10 pas) Oonabuic paccTOAHUA [Q DKW,

(106)

(107)

Puc. 49. Cxema K pacyeTy pacTeKapHis
NPOMCTOKOB M3 HRKOMHUTEJS B (CyXUEr
CPYHTH

GuabTpanUONNLIl PaCcXO/ OpPH YCTAaHOBHBIUEMCS DEXHMe hHABTPAIUA
MOXKHO ONpefeNnTb 1o dopmyae
ak (H? — h?)
Q=" B, (108)
rie B — mupuura notoka.

Ilpy ABYXC/IOHHOM OCHOBaHMM XpalMJHIIA B YCAOBHSIX [OAY-
OTpaHUUYEHHOTS YTacTa foTepy Hia PUAbTPANHIO 3 XKPAHMIKIIA MOXKHO
onpexenuTh B mepHold, Korda f <7 f, no dopmyne (105), koraa f >
> # — no Qopuynam (107), (108), npuBoAst ABYXCAOHHYIO TOJMULY
TPYHTOB K OAHOCJOHHOH B (PUIBTPALHOHHOM OTHOLIEHHH.

duabTpanns B cyxme rpynthl. [Ipu (GuabTpauuH CTOUHBIX BOJ U3
XpaHHNIA B cyxue rpyHTHL (puc. 49) pacyersi £, u V, noka uHpHIb-
TpallHOHHKIH NOTOK li¢ AOCTHCHET BoJoyNopa, NpOBOIATCH MO dop-
Myaam (78), (79). Tocne gocTukenus pHOUABTPAIHOHHBIM [OTOKOM
BOJIOYNOPHOro JoKa pacxol Ha GuAbTpalun MoxKeT OBITh olipeleien
no dopmyae {391

TR (109)
In Ro
rae @ — nckombifl pacxol Ha GUABTPALHIO;
k — KosdpuneHT GUABTPANHM CYXUX TPYHTOB;
hy — BeICOTA CTONGA BOABL B XPAUWIWILE,

F2) R
R, ==—R—(R — pajuyc TNHTaHHS CyXuX rpyutoB HHQUABTPAUHOH-
0
HBIM TOTOKOM H3 XpaHWIuila, Ry — PaJHyc XpaHUTHIIE).
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YpOBHH CTOYHBIX BOJ, PACTEKAOUEXCH BCYXHX IPylUTax 1o BoJo-
ymopy, Ha J11060i MOMEHT BpeMeHH B j1000fl TOYKE 32 npeAenaMHi xpa-
HUAUIIA MOTYT 6biTh Haiinewsl no dopMyse [39]

/‘—__‘—_‘:
/ In Ry—1Inr
h=ly ]/ = 110
0 In Ru ’ ( )
rape h — HCKoMast MOIIHOCTE OﬁBOﬂHGHHOIjI JacTH CyXHX TPYHTOB

HajJl BOJOYMNOPOM B TOYKe ¢ KOOpAUHATON 1
- r
r= —R-(r——KooanHaTa TOYKM OT LUEeHTpa XpaHHuAWma, B KO-
]

Topoil onpeaensiercst h).
OcTa/sibHpie 0003HAYEHHS MPEXKHHUE.
3uayenne R Moxker ObITh onpe/lesieH0 ¢ HCNOoNL30BaHUEM YpaBHe-
uns [39]

f— dhhot Vgﬁé[}/g 1n1’30-%3erfi (Vg]npo)], (111)

rie 7 — [OPHCTOCTh CYXHUX T[PYHTOB, B KOTOphle (IUABTPYIOTCA
CTOKH.

3uauenust ¢yHxkuuu erf i (2), sxoasmeil B ypapuenue (111),
npuBefeHsl B Taba. 8.

Tacaunma 8

3nagenna gpynxuuyp erf i(z)

z* erf {(2) z* erf { (2) z* erf i (2) 2t erf [ (2)
1,00 1,46 1,26 2,41 1,52 4,26 1,78 8,36
1,02 1,62 1,28 2,51 1,54 4,47 1,80 8,85
1,04 1,68 1,30 2,62 1,56 4,69 1,82 9,38
1,06 1,64 1,32 2,73 1,568 4,92 1,84 9,95
1,08 1,70 1,34 2,85 1,60 5,17 1,86 10,57
1,10 1,76 1,36 2,97 1,62 5,44 1,88 11,23
1,12 1,83 1,38 3,10 1,64 5,73 1,90 11,94
1,14 1,91 1,40 3,24 1,66 6,03 1,92 12,71
1,16 1,98 1,42 3,39 1,68 6,36 1,94 13,54
1,18 2,06 1,44 3,54 1,70 6,70 1,96 14,43
1,20 2,14 1,46 1,72 7,08 1,98 15,40
1,22 2,23 1,48 3,88 1,74 7,47 2,00 16,45
1,24 2,32 1,50 4,06 1,76 7,90

* 2= V2ln7€0-
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Tadawma 9

3nauennss Ry - [ (fy) = ol

K cdopmyaam (109) —(110).

hRj
Coctaraena I'. A. JKmyporo#
Ro fo Ro fo Ry
1,1 79,37 6,0 1 256,12 19,0
1,2 82,88 6,1 1 410,27 20,0
1,3 86,47 6,2 1 574,14 21,0
1,4 90,13 6,3 1 747,09 22,0
1,5 93,88 6,4 1 930,61 23,0
1,6 97,69 6.5 2 123,52 24,0
1,7 101,60 6,6 2 325,95 25,0
0,16 1,8 105,58 6,7 2 538,39 26,0
0,59 1,9 109,65 6,8 2 760,21 27,0
1,09 2,0 113,80 6,9 2 992,30 28,0
1,65 2,1 118,03 7,0 2 334,37 29,0
2,29 2,2 122,33 7,1 3 486,59 30,0
2,99 2,3 126,71 7,2 3 748,50 31,0
3,76 2,4 131,18 7,3 4 020,70 32,0
4,60 2,5 135,73 7,4 4 302,79 33,0
5,51 2,6 140,37 7,5 4 594,85 34,0
6,48 2,7 145,08 7.6 4 897,54 35,0
7,53 2,8 149,90 7,7 5 210,33 36,0
8,64 2,9 154,76 7.8 5 533,32 37,0
9,82 3,0 159,73 7,9 5 866,55 38,0
3,1 164,78 8,0 6 210,17 39,0
3,2 169,90 8,1 6 564,19 40,0
3,3 175,11 8,2 6 927,67 41,0
3,4 180,43 8,3 7 302,80 42,0
3,5 185,79 8,4 7 687,43 43,0
3,6 191,25 8,5 8 082,81 44,0
3,7 196,83 8,6 8 489,02 45,0
3,8 202,44 8,7 8 906,20 46,0
3,9 208,17 8.8 9 333,11 47,0
4,0 214,00 8,9 9 769,64 48,0
4,1 219,85 9,0 10 218,7 49,0
4,2 225,81 9,1 10 677,7 50,0
4,3 231,67 9,2 11 146,5 51,0
4,4 238,01 9,3 11 626,6 52,0
4,5 244,23 9,4 12 118,3 53,0
4,6 250,53 9,5 12 618,1 54,0
4,7 256,94 9,6 13 131,5 55,0
4,8 263,43 9,7 13 654,7 56,0
4,9 270,00 9,8 14 188,1 57,0
5,0 276,65 9,9 14 731,0 58,0
5,1 283,37 10,0 15 286,1 59,0
5,2 355,54 11,0 15 853,5 60,0
5,3 436,37 12,0 16 431,0 61,0
5,4 526,18 13,0 [7 018,56 62,0
5,5 624,81 14,0 17 616,0 63,0
5,6 732,63 15,0 18 226,1 64,0
5,7 849,54 16,0 18 846,3 65,0
5,8 975,73 17,0 19 479,1 66,0
5,9 1111,15 18,0 20 119,6 67,0
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MMpoaoammenue a6

fo Ro fo Ry o Ro
20 772,9 68,0 28 688,6 79,0 37 951,4 90,0
21 436,3 69,0 29 471,2 80,0 38 836,9 91,0
22 112,9 70,0 30 268,4 81,0 39 778,2 92,0
22 799,2 71,0 31 080,1 82,0 40 710,3 93,0
23 497,0 72,0 31 898,2 83,0 41 658,5 94,0
24 204,4 73,0 32 730,7 84,0 42 611,6 95,0
24 925,3 74,0 33 569,2 85,0 43 575,1 96,0
25 653,0 75,0 34 422,7 86,0 44 555,0 97,0
26 394,4 76,0 35 286,3 87,0 45 546, 1 98,0
27 150,1 77,0 36 165,9 88,0 46 540,7 99,0
27 912,2 78,0 37 050,7 89,0 47 560,7 100,0
N 4kh§t
nRy

Hast oBneruenus pacueros B Taba. 9 npuBefeHbl 3HaueHUT Ry,

COOTBETCTBYIOIME TOMY MM HHOMY 3HAUElHIO [y, KOTOPOE B KamjaoM
JAHHLBIM &,

KOHKDETHOM cJayuae onpeneadercd 1o CDHKTI/I‘IGCKHM

hy, n, Ry v npuHumaeMoMmy B pacuer BpeMenu f. Ilo 3HaueHuo f,

13 1aba. 9 naxogurcd 3HaueHHe Ry, @ 1Mo HeMy

R = E()R

3anapadch fajee mobof KoopauHato#l r B npejesax R (em. pic. 49),
Moxkno Haitu r. Mmesi sHaveuuna R, 0 r, onpeleaseM no GopmyJe

(110) seanuuny h.
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[JIABA VII

HHDKEHEPHO-TEOJIOTHYECKHE
H TFHAPOTEGJIOTHYECKHE HUCCJIELOBAHUSA
HA TEPPUTOPHUAX C OCOBbIMH
NMPUPOAHBIMH YCJOBHSAMHU

OcoGble npHPOAHbIE HHIKEHEP HO-TEOJOTHUCCKHEe YCJIOBHA XapaK-
TePHU3YIOTCA HaJHuMeM ToJuL JEcca M JIECCOBHAHLIX IPOCAI0UHBIX
TPYHTOB, OMOJI3HEH, Kapcra, BEUHOMEP3JILIX NOPOA, labyXaembx
¥ 3aCOJEHHBIX IPYHTOB, a TaKkKe BBICOKOH CeHCMHUHOCTBIO paiioria.

UmnmKeHep HO-reoloriueckne HCCJAEI0BaHHA HA TaKHX TEPPHTOPHAX
BHILOJIHAIOTCA B TOM KE COCTABE W TEMH KC MEroamH, UTO H Ha Tep-
PUTOPUAX C OOLIYHBIMH YCJIOBHAMH, HO C YUETOM creludHueckux
TpeBOBAIMH K NPOSKTHPOBAHUIO U CTPOUTENBCTBY COOPYIKEHUH B naH-
HBIX OCOOLIX YCJIOBHMX, BRIpAXKAWMAXCA B 60Jee yrayGIeHHOM, ueM
B OOBIYHBIX MHXKEHEP HO-e0JOTHUECKU X YCJAOBUSAX, NPOBEACHHH H3bICKa-
HH{ W IOCTAHOBKC CHENMAJTbHBIX MCCJAEIOBAIMHA [PHMEHH1ENbHO
K JAHHOMY BHIY YCJIOBHH.

1. NICCIENOBAHHSA HA TEPPHTOPHSX, CJIO)KEHHbIX
NPOCAJOUYHbBIMH TIPYHTAMH

B ofumem ciyvae NOPHCTOCTL HOPMAJbHBIX CBA3HBIX TPYHTOB
(HOPOH), 06pa30BARMIHXCH B YCIOBHAX JAOCTATOYHOIO YBJAAMKHEHH,
HAXORHTCA B P AMO[T 3aBUCUMOCTU OT JaBJACHHA, KOTOPOC OHH HCIILITHI-
BAIOT Ha TOH HJIH WHOH ryOMHe B TONmMCE 3CMIOH KOPBI M JJIHTEND-
HOCTH BPEMEHH HX cymecTBOBanus. I10aTOMY ¢ yBEIHUCIHEeM ITYOH HEL
3ajieralidsl mopojl ¥ BpEMEHH HX NOPHCTOCTb yvenbinaercs. Crpyk-
TYpHbIE CBA3H B TAKMX NOPOJAX ABJIAIOTCA Ha KaxJAbIH MOMEHT Bpe-
MEHH «33aKOHUCHHLIMUY, a4eKBATHO COOTBETCIBYIOLIMMH HX (usnge-
CKOMY COCTOAHHIO — INIOTHOCTH — BJakHoc1H. Taxkue nopoasl InpH
JUIHTEJNBIIOM CYNICCTBOBAHWM NOJA AAHHOH Harpy3KO# OKashBaloTCA
VIVIOTHEHHBIVIH.

Koraa o6pasoBauue nopogsl npoHCXOAUT B YCIOBHAX HEAOCTATOY-
1I0H YBJIAXKHEHUOCTH, BO3HMKAION(HE B HEH HA CTaAHH CCIUMEeHTALHH
CTPYKTYPHBIC CBSA3M CTalOBATCSI Kak OBl KapKacos, 3auifiiaroinumM
NOPOAY OT yMJAOTHEHHs, COOTBETCTBYOMEro Aasiexuio. B aTtoM ciy-
4yae [OpPoAa OKa3hiBaeTcsl HeJOYTJIOTHEHHON, CNocoOHOH npH H3Me-
Helkl YCJOBHH CYIecTBOBAHUA AOYTIOTHHTLCS, ofpecrd «HOpMalb-
Hoe» coctoauue. Takum waMeHeHHeM YCJIOBHI MOxKer OBbITb JIONOJHH-
TELHOC YBJAXKHECHIE NOPOABI, Ocnabadiomee CTPYKTypHbIC CBA3H,
CHUMAION[CC TEM CaMblM NPEXJEBpEMEHHOE CONPOTHBJEHHE NOPOIDE
CHKATHIO M IPHBOASAILEE K ce Ocelanuio, K ec npocagke. «Takum obpa-
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30M, JUIsl NOSIBJIEGHHS B NOPOAE INPOCAfOUlBIx CBOHCTB (HENOYIJIOT-
IEHHOr0 COCTOAHMA) HEOOXOAHUMBIM M JOCTATOUHBIM YyCJIOBHEM SB-
Jsiercs ee ofpasoBaHue M IO3AHeHllee norpcebeline B 3acylITHBOM
KJMMaTe, Crlocobe By OlEeM CO3aHIIoO H COXpaHenlo B Opoje BOAO-
HECTOHKHX KOJJIOHAHO-cOIeBbIX cBszelr [81].

TTpocagounocTs TPYHTOB HpeAcTaBaseT coBOH HX CBOHCTBO MrHO-
BeHHO YIUIOTUATHLCA HPH 3aMauHBAHHH B HalpAXKEHHOM COCTOSHHH
OT cOBCTBENHOrO Beca WM OT IOCTefylolefl NOTOMHHTEIbHON BHeLl-
Hell Harpysku.

ITpocagoutocTs Tpucyma B HauOospluefi cTENeHH THIHYHBIM Jéc-
caM — OJHOPOAHBIM HECJHOMCTBIM OCaXOUHLIM IIOPOAAM, COCTOSIIMM
r1aBebiM obpasom ua vacruil uban (bpaxmui 0,05—0,005 mm >
>50%), rnunnt (ppakmuit <0,005 MM) ¥ METKOro TOHKOTO IecKa
(Ppakmuit 0,025—0,05 MM) M MHHEDAJTOTHUYECKH TIpeJCTaBAeHHbIM
KBapieMm rpeofiaagaer), BTOPHUHBIMH IIIIHHCTHIMH  MHHepajaMH,
VEJEKHCALIM KaNbIHeM, CAIoJ0H U ApyTHMH MUHEpaJaMy,

s THOMUHBX JECCOB XapaKkTeplplM ABASeTC: NaJeBO-KeThIl,
OypOBaTO-3KeNTHIH M CBEWIO-CepH [BeTa, HeOoJbLIAsi BAAXKHOCTb
(G < 0,06—0,8), cronuatas OTAEALHOCTb, CHOCOOHOCTbL YyHAe XKH-
BaThcsl B BEpPTHKaJbHBIX OOpbiBaX OOHa*KeHHH M OTKOCAX BBIEMOK,
Bbicokaa (Gosiee 40% ) mopHCTOCTD ¥ BUAUMAS HEBOOD Y KEHHBIM [V1230M
MAaKpOIOP HCTOCTh, HaJHUHe TOHKHX XOJOB (KaHaloB) OT OTMEpIIMX
KOpHeil pacTeHHH, 3aCOJCHHOCTb KapBonaToM Kaldbius H JPYIHMH
pacTBOPUMBIMH B Boje COJIfIMH, OBLICTPOe, conpoBoXKaatomeecs: Oyp-
HBIM BbIJeJeHHeM BO3QyXa pasMOKaHHe OTAeNbHBIX KOMKOB IOp OfBI
C TOJHOH moTepel CTPYKTYPHBIX cBA3el, Bckunauue ot 10%-Horo
pPacTBOpa CONAHON KHCJOTHI, HajlHuWe B Ofued Todue OJHOrO WJIH
HEeCKONBKMX TOpPH30IITOB NorpebeHHbX [ouB.

ITpocanounslvu cBoficTBaMH 00/1a4a0T W TaK HA3bIBaeMbIe JECCO-
BHAHbIE CYIIHHKE ¥ AP yrHe JEcCoBHAHbIE TPy HTBI, HMelolIHe BHelIHee
CXOJCTBO ¢ JEcCaMH, HO OTJIHYAIOIIHECH OT MOCAeIHHX COCTABOM U Iie-
OLHOPONHOCTBIO CJIOMEeHHA (HaJlMuheM [POCJoeB M JIHH3 I[IECKOB,
rpasusi, Meakoro mebust U ap.). C mogofHOTO poja mpocaflouHbIMH
IPyHTaMH (CyrAMHKAMH M CYNECAMH C [IPOCJOSIMHE M JINH3aMu I'DaBHA
H MENKOro melHsi) aBTopy NPHXOAUJIOCH HMeTh AeJ0 IPH HCCaeI0Ba-
HHH TPOJIOBHANbHO-AEMIOBHANBHBIX OTIOMCHUN OBparoB u Bajok
npaBobepexknst Boaru B paiione r. Caparosa. HenéccoBupnbie mo-
KPOBHbBIE CYMIMHKM pajiolla HHAKHETO TeueHHs Bourm Tak:ke mpoca-
JouHbl. B oTgenbHbIX pailoHax CTpalbl UPOCaiouHBIMH OKa3biBalOTCH
u neckn [1241. Tarum o6pasoM, NIpocafouHOCTb IPYHTOB CBsI3aHa HE
CTOJILKO € MX COCTABOM, CKOJNBKO C (U3MUECKHM COCTOSHHEM, T. €.
CTelleHblo WJOTHOCTH, TOYHee HENOyIWIOTHEHHOCTH — CBOBCTBOM, KO-
TOpOE 0BpETaloT STH TPYHTH B Ipomecce 06pa30BaHusI H COXPAHAIDT
IPU CBOEM CYUIECTBOBAHHH,

VMeHHO ¢ 3THM CBoBcTBOM JECCOB M JECCOBHAHBIX TPYHTOB CBSi-
3aHbl nabiiofaeMble B npaktHke AedopManui 31aHHH M COOpYKEHHH,
BO3BeJlellHbIX 6e3 ero yuera. C 3THM CBOHCTBOM TPYHTOB, KOTJAa OHO
BLIIBACHO, CBA3AHO M [PHHATHE B [IPOCEKTAX CIENHAAbHBIX, HEPeLKO
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JOPOIOCTOSAILE X  MepOUpHsarHi, ne TpeOyIoUMXed B HOPMAALHBIX
IPYHTOBBIX YCIOBHAX. [109TOMy BHISIBJICHHIC IPOCAJTOYHOCTH I'PYHTOB
H KOJHUECTBEHHOH oOUEHKe 3TOro SBJACHHS JOJKHO YASAATHCA IIPH
H3blCKaHuEgX ocof0e BHHMaHHe. HPH 3TOM B METOJHUECKOM IuIaHe
Heaecoofpasio CcOOMIOJeHHE TOCaAeoBaTeNbHOCTI: BHauale xaue-
CTIBeIiHoe OnpeAeeHde FPOCcaJOUHOCTH TPYITOB, 3aTeM NpH Ha/JlHYHH
y HHX 3TOIO CBOMCTBA — KOJHUCCTBEHHAN €ro OILeHKA.

Kauecrpennas orfeHka mpocafouHocTH MoOKeT ObITh NP OBEACHA IO
HMRIOIEMCH  MaTepuasaM NPCABAYIIHX HCCAENoBaHUH — nuTepa-
TypHubIX H (OHAOBBIX; MOpGOJOrHUECKHM OcoBelHoCTsIM paiioHa
(yuacTka) pasmenienus: NpoeKTHPYEMBIX coOpyXKeHHH (HATUuype moJo-
THX JIOKAJbHBIX TOIMMKEHHH HJIM YeTKo BhIpaKEHHBIX NPocalouHBiX
6niojien); reHesucy, cocTaBy, CJAOKENHIO M APyTHM NPU3HAKaM npoca-
JAOUNLIX I'DYHTOB, IepeurcAeHHBbIN BHIIC; BEAHUHHE 0OBEMHOH MACCH
cKelleTa rpynroB — ofbl4HO HeBblcoKoll (He Gomee 1,5 rfem®) pas
NPOCANOUHBIX TPYHTOB M HH3KOH ecTecTBeHHO! BJ1aKHOCTH, NPH KOTO-
poi#i cTeneHnb BOgoHAckieHUA He Gosee 0,8; raybuile 3aeranus ypoBHs
TPYHTOBBIX BOT, AMIVIUTYAC ero KoJjeGaHus, BBICOTE KanuasapHOH
30Ul (NIPHU MOLLIOCTH 30HBI aspanuu Gosee b M MOXKHO NpeAno/arath
C yueToM ApyruX PaxTopOB HaJHUHe IIPOCAAOUHLIX CBOHCTB rp yHTOB),
BHICOTHOMY TOJIOXKEHHIO yUYacTKa (IIOHIaAKH) [0 OTHOLIEHHI K ro-
PH3OHTY NaBOAKOBBIX BOX 1i TPOJOIKHTEIbHOCTH €ro CTOAHUuA (rpyHTDI
Ha 3aJUBaeNLIX B NAaBOJAOK MeCTax WJH 3alHBAaBIIMXCS B TPOULIONM,
Kak NpaBHJIO, HE NpocaJouHui); pe3yabTaTaM CTPOHTENAbCTBA U 3KC-
WIyaTanul UMCOmuXxesd B pafioHe (Ha ydacTKe) CoOPYKeHHUi.

ITpocanounocTs xapakrepusyeTcsl TaKKe CJASAVIONHMMH oKasa-
TEJISIMU ;

— IMCICPCHOCTHIO TIOPOJ;

— XapaKTepoVv CTPYKTYPHHX cBsi3ef;

— CTelleHbI0 arperupoBaHHOCTH;

— CTeneHblo JHTHGUKALUY;

— YIUIOTHEHHEeM

k== =T (113)

3
€y

rae &,— KoahQpuuHeHT NOPHCTOCTH TPYHTA NPH €ro BAa*KHOCTH 1A
rpaHulle TeKYUeCTH,
&y — Koa(hpHIHEHT MOPUCTOCTH PPYHTA CCTECTBCHHOTO CJO0KEHH
IpK ECTEeCTBCHHOH BJIAMKHOCTH,
— YIUIOTHEHIIOCTBIO
v Fp— ¢
by== 10 (114)
g —Ep
rae €, — kosdduuuent MOPHUCTOCTH CPYHTA INPH €ro BAANKHOCTH
1a TpaHune NJIacTHIHOCTH,
— KPHUTHUCCKOH BJIAXKHOCTLIO
n— 30
Wip = 0,65 v—5 517 (115)

Tle n — [OPUCTOCTL TpyHTa, % ;



— AehHUUTOM KOAMOHAHO-AHCIEpCcHON (paKIHU TpYHTA

Dy = 1—(1,27 + 2,10 {1 — 152=-1) (116)
(npu comepxanun ¢pakuuu 0,005 MM menee 7%) u
100 —n x
Dy=1—182 (1 — =) [1 — 37) (117)

(npu conepxanun ppakmun <0,005 mm Goree 4%),
Te 7 — MOPUCTOCTh TPYHTA, NOIH eJMHHMILH,

x — cojepxaune ¢pakuun 0,005 MM 110 MHKpoarperaTHoMmy

aganusy, %.

Ilpu k <1, ky c otpunarenssniM 3gauenven, Wy, > W n Dy <0
IPYHTH MOTYT OBITh OTHECEHBI K IPOCAJOUYHBIM, MOMIEKAINIUM HCCTe-
JOBAIIMIO Ha TPOCAZoUIOCTh UPSIMBIME MeTofawu [121].

CornacHo CHuIT 11—15—74 K upocagouHbM OTHOCATCH Jécchbi
u aéccoBupHbe TpyuTH ¢ G < 0,8 M 1 mokasareneM upocagoutoctn [1

Er-— &
M=t (118)
MeHbllle 3HAUEHWi, UPHBEAEHHHX B Taba. 10,

Ta6énuya 10

Yucno niacTHYHOCTH W 3HAueHHs mokasarend [l
JIECCOB W NECCOBHAHBIX TPYHTOB

Hrcao NJacTHYNOCTH 0,01 < I, < 0,1 0l <7, <014 0,14 < I < 0,22
IpyHTa
3uaucHKe T0Ka3a- 0,1 0,17 0,24
Teasa Il

ITpy MHKeHepHO-TeONOrHUECKHX HMCCHASIOBAHMAX B paloHax, cio-
KEeHHbIX JIEccamH, NECCOBHAHBLIMM M JAPYFHMH TPYHTaMM, UOJJIeXka-
IHMH OlleHKe Ha TPOCaTOUHOCTh, CJAeAYeT Pa3jHuyaTh B COOTBETCTBHH
¢ CHull 11—15—74 nouaTHda: UPocajAouHOCTL TPYHTOB, OlleHHBae-
MyI0 KO3(DpHIIHEHTOM OTHOCHTeJNbHOH [POCANOYHOCTH, H UPOCaAoy-
HOCTh TOJMMH TPYHTOB, U3MEPAEMYIO JMHEHHBIME CHHUIAMH. 31O
rMeeT GoJIbIIOEe IpakKTHYeCKOe 3HaueHHe NPH BHOOpe MmIomaiok Ans
CTPOUTENLCTBA — COTOCTABASHHH H OIEHKE YCJI0BHH CTPOHTENLCTBA
Ha [WIOmajKax, CAOKeHHHX NpOoCcajlounbiMH FpPYHTaMH, He OJHHAaKo-
BLIMH TI0 MOIIHOCTH H BeJHYWHE OTHOCHTEJABHOH TPOCajoudoCTH, H
TeXHHKO-3KOHOMHUeCKOM OBOCHOBAaHHMII YXOAa C TWIOIAZOK ¢ Tpoca-
JAOYHBIMH T'PYHTAMM Ha IWIOMAAKH ¢ HOpMalbHbIMU CpyHTaMu. Moxer
0Ka3aTbCH, uTO ZAs ofecrmedeHHsT YCTORUMBOCTA COOPYKEeHHH Ha mJio-
UlagKe ¢ BbICOKOH OTHOCHTENLHOH TPocalouHocThI0 TPYHTOB H Malo
MOUIHOCTRI0 mOTpebyiorcsa Oosnee mpoOCTHE MepOTNPHATHA, UEM Ha
wIomaAke ¢ ManuM koahuinHenToM NPOCAJOYHOCTH TPYHTOB, HO
OONBUION HX MOILHOCTHIY, 4 CTOUMOCTh YAIHHEeHHT KoMMYHHKaUHH
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NpY YXOAe HA IWIOWAAKY C HENPOoCcafouHblMM IPYHTAMH MOMKET GbITh
HHKE CTOHMOCTH MCPOTPHUSITHE MO OCBOEHWIO TIOMAAKH C MOLLHOH
TOMIIEH TPOCAJOUHLIX [PYHTOB.

Tlpu WHKEHEPIIO-TeOJOTHYECKHX I3bICKAHHAX B paiione (ua yua-
CTKAaX) pacmpocTpaHeHns JECCOBLIX, NECCOBHANLIX H APYIHX TPYHTOB
C BO3MOXHON NPOCAJOUHOCTBIO HHIKEHEPHO-TeoJ0THYeCKas CheMKa
BLITOAHACTCH OOMENPUHATEME MeToJaMH. [Tpu 2TOM T1aBHBIM 00BCK-
TOM CBEMKH SBJASETCS TOJMWIA IPOCAAOUHBIX (BO3MOXKHO, NpoCajou-
IILIX) IPYHTOB, 4 06bekTaMi HAO/MIOAeHH T U OMEeBOH AOKYMEHTalH —
ofurnit xapaxrep peabeda u ocobeHHOCTH MHuKpopeabeda, TeKcTypa
¥ CTPYKTypa IpyUTOB B BCPTHKaJbLHOM paspese (1o ofHaxKeHusaM U
HCKYCCTBEHHBIM BHIPaboTKaM), cojpeprkaHue u pacnpejpenerne xapbo-
HATHBIX M JAPYTHX BKJAIOUEHHH B TPYHTE, TOPHIOHTHI NOTPeEGEeHHBIX
MOYB (HX UMCJIO, MOIHOCTb M CTPOEHHE), BAAMHOCTH rpyliTos. Ilpu
CHeMKaxX CaeAyer MAKCHUMAJbHO HCHOMb30BATh HMPOMOHHBI I OOPBIBLI
B JECCOBHIX MOpogax (B oBparax, 6ankax), no KOTOPBIM NYyUllle, e
B 1urypdax, MoXKHO B Kaxyuiefica OZHo0DOpa3HOH TO/IE BBIASTUTH
(mo uBery, e€ro oTTEHKY, CTPYKTyPe M JApPYTHM, HHOTAA €ABa YJO-
BHMBIM TIPU3HAKAM) OTAeNbIIBE TOPU30HTEL. [IpH JIeTanbHOM HCCile0-
BaHHH TPYHTHI 3TUX TOPH3OHTOB MOTYT OK43aThCSl HCOAWMHAKOBBIMH 1O
TIpOCATOUHOCTH.

Tomaa Jécca, AECCOBBIX U APYTMX TPYHTOB C BO3MOXKHOM Mpoca-
JOUHOCTBIO JoJXKHA GLITh pasBefeHa H onpoOOBAHA HA BCIO MOILHOCTh.
Paseegka moxer OulThb nposefeda OypeHHEM CKBAMKHH U TIPOXOJKOH
urypdor. Hasg obuero ocBeuieHus TEOAOTO-AUTOJOTHYECKOTO CTpOe-
HUS TJIOWAAKH PAa3BejoyHble BRIPAOOTKH MOTYT ObITb D A3MELIeHBl 110
cerke 100x 100 m; n3 obmero uucaa BbipaGoToK 1y pdoB AOMKHO
Ooith He Meree 30% . TIpoBul IPYHTOR Ha HCCJAeA0BAHHE JOJMKIEL OTHH-
patbea u3 wyphos e pexe uem uepes 2'M mo BCeMy paspesy 10JIIH.

Hns texuo-pafodvero ¥ pabouero NPOEKTOB HCCAEAOBAHHE TpoCca-
JOUHOCTH TPYHTOB CACAYET BHMOMHATH IOJ KaKAOE COOpYIKEeHWe.

IMpocageunocTs TPYHTOB OUEHHMBAETCH, KAK W3BeC1I0, BeliuiHoH
oTHOCHTeABHON npocagoutocTH O, onpexesnsemofi 1o pesyjabTaTam
nabopaTopHBIX HccaeloBaHul 1o dopMyJie

K —hy
= )
np ko

5 (119)

rie ' —epicota  06pasia  rpyHTa  HEHADYIIEHHOII CTPYKTYPH H
@CTeCTBCHHOI BJIAKHOCTH, 00:xaTOTO Oe3 6OKOBOTO paclId-
peuHs nasaenueM P,, Bo3IPHCTBYIONIM 11a riny6uHe oTbopa
HCCJIeNYeVioro MOHOJMWTAa M DAaBHBIM TaK HA3HBAEMOMY
ORITOBOMY JAABJEHHIO B CyMMe € H4BJIeHNEH OT Beca HPOeK-
THPYEMOTO COOpYHeHH A

Py == 0¢g 1 0, (120)

WA fasiepueM P, — TOABKO OT BECA BLIUENEKAUHX TDYHTOB
Py = 0g; (121)
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h,,, — BbICOTa TOTO K€ o6pasna mocje ero 3aMauuBaHus 1o 1oJ-
1OT'0 BOAOHACHIIEIUA 10 TeM XKe 3agaHHbIM JaBjieHueM P,
unu P;

hy — BRICOTA ToOTO Ke 00pa31a rpyHTa HeHap VILeHHOH CTPYKTYPLI

M eCTeCTBeHHOH BIAXKHOCTH, 06)KaToro 6e3 BO3MOKHOCTH
GOKOBOro pacllipeHHs JaBjeHueM P,;
0g -— HanpsKeluue OT COOCTBEHHOrO Beca,

0. — TO JKe, OT COOpYKeHHusd.

JedopManuu-npocagkKu YUUTEIBAIOTCA NPH NPOEKTHPOBAHHUU OCHO-
Banuit 3gaHuil W coopyxkeHu#l auwp npu 6 > 0,01. [Ipu BrIcoTE
ofpasia k', coorsercrByomell aapjaeHHto P,, BeIHUHHA OTIOCHTE/b-
HOH NpoCalouHOCTH HCTOJABb3YeTcd A pacuera AehopMmailHH B 1pe-
aeqax pedopMupyeMolt 30HbL MPYHTOB OCHOBAHWA OT NOAOLIBH (YH-
NaMeHTa 0 TAYOMHBI, HA KOTOPOH 04 + O, paBH4 HauanbHOMY AaB-
JeHNI0 mpocagku P, . @ npu k', coorsercTBylOmER P, — A4
pacuera xedopManuii, NPOUCXOAANIHX B HMXKHeH 4YacTH npocafouHof
TOAUH ¢ TAYOHUHE, THe Gg = P IO HHUXKHeH TpaHdllbl npocajgoy-
HOH TOJNIH.

OTHoCHTeNIbHAs TIPOCAgOYHOCTh FPYHTOB MOXKeT GhITh ompeneseHa
naBGopaToOpHBEIM U TOJEBRIM MeTofaMu. B nabopatopHex yenosuax 6,
MOKeT OblTb onpefeaena no MeToAY OJHOH KpHUBOH, KOTJa HCILITAHHIO
noasepraerca obpasei] (B OAIIOM KoJble), 00KuMaeMull 10 3agaHHOH
HATPY3KH B CYXOM COCTOSHHH, 3aMaylBaeMBd TpPH 3ITOH Harpyske
W BblepXKHUBACMBIH o[l Hell A0 CTaGUNU3AIHA OCAAKH, & 34TE€M HCIIH-
TBIBAeMbIl Jaliee mof 1arpy3KaMmu Oosiblie 3afaHHOH, W 10 MeTORY
ABYX KDHBbBIX, Korja oOpasell MCIBITHBAETCS MApalleNbHO B ABYX
KOJAbIAX: B OJHOM B CYXOM COCTOAHHH, B JADYroM — B MOKDOM.
IMpenmymecTBa MeToga ABYX KPHBBIX I10 CPABHEHHIO C METOJOM OXHOH
KPHBOIi B TOM, UTO 110 €F0 Pe3Y/1bTaTaM MOKHO TONYUHTh 3HaueHne O,
Ins jo6oro AaBieHHs B Tpelenax [POBEICHHOTO 3KCIepUMeHTd,
TOTAA KaK 1o MeTony oalofl Kpuso# 8., nonaydalor juib Ans faBie-
HHUf, NpH KOTOPOM [POU3BEIAEI0 3aMauyHBaHHe TpYHTA, 4 I onpe-
nenenus 8., npu ApyrHX AaBleHHsX 11€06XOJHMO HCTBITHBATH KakK-
MBI pas HoBBI ofpaser.

HexocraTkoM merofa ABYX KPHBHIX ABJsErcs yBeJlHUeHHe B JBa
pasa oobeMa nabop aTop HBIX padot, ocobo cTporoe TpeGoBaHUE K OLHO-
POJAHOCTH TPYHTA B O0OHX ONBITHBIX KOJIBIAX H K 00BEMHOf Macce
TPYHTA B 3THX KoJibllax (pacxoxaeHue A0/MKHO 6biTh MeHee 0,02 r/cm?®),
UTO NPAKTUUECKH TPVAHO COOTIOCTH.

Hckn0unTh HeOCTATKH S3THX METOAOB MOXKHO ITYTEM OTnpeleseHH s
6,, mo Metomuke, npuseleHHo# B pabote [53], cornacHo Koropoit mo
3aMouYeHHOMY o6pasaiy rpyHTa onpelensiercs XapakTep ero KoMmpec-
CHH MpH Manwx JAasjeHudx. [paduk Kommpeccuu (puc. 50, @, KoM-
npeccus /) cTpoutcs B nonysorapudMiueckoM Macurade. Ecnu rpa-
buK oxaxercd mnpAMoaHHeHUbIM, ofpa3en TPyHTa ¢ ecTeCTBEHHOH
BJIaXHOCTBIO 00KiMaercs g0 Harpysku 3-10° [1a. Ipu aroit Harpyske
IPYHT 3aMauyHBaercs, BuIEDKHBaercs 10 CTabHNIU3 AU OCaJKH U Jaa-
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Jlee HCTIbITBIBAeTCS NOL Harpyskamu 105 10°TIa. B pesynprate nogay-
yaeTcsd KOMIPeccHs TAKOro BHIA, Kakas OHa NMOJAyualach B CBoe Bpews
IPH MCHBTAHHH nmpocagounslx rpysTes 10 HuTY —6-—48 (puc. 50, a,
rkommnpeccus 2). Ha rpaduke otpesok 2" KoMnpeccun 2 npoIJUBaeTcs!
BJIEBO A0 mepeceueHnq ¢ orpeskoM 2'. [1o pasnocTH opannat KoMmpec-
cuit 2 ¥ 3 MOXKHO onpenennts 8, nad M060ro AaBICHHA B UHTEpBaLe
(3—0,5) -10° ITa.

B Tom cayuae, Korga rpaguk KOMMPECCHH 3aMOUYEHHOrO A0 HCIDl-
TAHHS U HCTIBITAHHOTO MOJ MAXBIMH AaBJIeHHAMH 06Pasla OKa3blBaeTCs
KpuBOAMHeAHNIM (puc. 50, 6), obpazen ana onpenenenus 8,, uccie-
AyeTcsd, Kak M B NepBOM cJyuae, T. €. O0KMMaercsl Harpy3KaMmH Jo

a é
£ 3
"7 [ ,%52'2_4
i ] P, 1]
I A I I TN i L7
! S ; >N
| 1 I | |
- ! i
g5 / 2 J G mna a5 i ?2 G, 0Ma

Puc 50, Jlorapudmuyeckue rpaQukM ONpPeNe/iCHHSA Pnp METOAOM JBYX KDHBLIX IO
pesyspTaTaM MCHLITapda OfHOTO ofpasua.

4 — KOMIIDECCHH TpYyHTa C €CTECTBEHHOH BAAaXKHOCTLID H 3dMOYEHHOrO (JlOl"deI(le/llle cKHE);
€ — KOMNDEecCHH FPYHTa ¢ €CTeCTBellofi BNAXKHOCTBHIO M 32MOUCHHOTO (KpHBOJHHefiHbIe)

3.10° Ila npH ecTeCTBEHHOH BIAXKHOCTH, 33aMauWBAETCA MNPH 3TOMH
Harpy3ke M Jajlee B 3aMOUYEHHOM COCTOAHHHM HCIBITHIBAETCS [10]
AaBiaenusiMd o 5.10° ITa. ITo naHHbLIM 3THX HCHBITAHHE CTPOHTCS
rpaduk KOMIpeccHd 2, Ha HEro HaHOCHTCHA KPHBaf roMmmpeccuu [
MOKpOTO 00pa3ua, UCIBITAHHOrO B Hauajle SKCIEePHMEHTa; 0TPe3oK 27
KoMrpeccuH 2 mpoaJuBaercs (mapaijeabHO Kommpeccun f) g0 mepe-
ceueHud ¢ oTpeskom 2'; 8, onpenenderca, Kak W B mepBOM Cayvae
10 PasHOCTH OPAHHAT MexAy KoMIpeccCHAMH 2 u 3.

B noneBelXx yeMOBMAX OTHOCHTENLHAA NPOCAAOYHOCTH TPYHTOB
OApeReNAETCS ONLITHBIMH HATPY3KAMH HA WITAMI IJIOAAbI0 HE MeHee
0,2 Mm% o 3agawHoll HArpy3KH, NMPH KOTOPOH 11€00XOXMMO Onpeje-
AuTh 6, (0O6LIYHO 5TO HArPY3KH Ha TPYHTH OT BeCa NMPOEKTHPYEMHIX
COOPYKEeHHIT), ONHITEl BEXYTCH 0 METOLHKC AJIsl OOLIUHBIX lefIpoca-
JOUHBIX TPYHTOB. [IpH JMOCTHIKEHWH CTaOMJIU3ALHH CCAZKHM «CyXOTOo»
rpyluTta noj [TaMmoM ¢ 3aJaHHOH HArpy3koid CPYHT 3aMau{BatoT U
HaGmojgends BeAyT A0 TONHOH cTabuanMzauMM ocaiok. anee onwir
BEAYT ¢ MOKPBIM TPYHTOM TOJ UITAMIOOM CTYINEHAMH JAO TPHHATLIX
Mo NporpaMMe YIeAbHBIX Harpysok.

3amauuBaHie CpYyHTA BeIeTCH HENPEepLIBHO OT MOMElITa 3aMauuBa-
HHS 70 TOMHOTO 3aTYXAHHS OCAJOK OT TMOCAEAHEH CTYNEHH HATPY3Kil.
Hng 3Toro B OnbITHOM Wypde B TeUeHHE BCEro ONbITa JOJKEH MOJ-
JIEPKUBATHCS TOCTOSHHBIE CJOH BOABI BRICOTOH He Oosee 5 cM naj
IHOM wmypda (Tounee HAJ MOBCPXHOCTbIO CJ10si 00parHoro ¢uastpa
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TOJMUWHHOK OKOJG 2 —3 CM, €03,aBacMOI0 Ha JHC onbiTHolo iy pda
JJiA yCTANOBKY LI1aMia JJst 3aliiiTht MCCAGAYCMBIX TPYIIIOB O pa3Kii-
JRENUA 10 pasMbLiBa OpH UX 3aMautBalini).

MeToyKa NOJEBbIX ONbITOB 10 OUPCASAEMIO O HOCHTEAbHONR Npo-
CaflouHoCTil PPYHIOB npuBciena B paboiax [68, 1211, ITo pesyin-
TaTaM MOJIEBBIX OMBITOB MOLY T Gbi1b onpepelensb Kak 0., Aad J00oro
33JAHHOTO JABJEHHS, Tak M MOAy/ab nedopmanun E 1o dopMmyqae

\ AP
E—(l—phud <50 (122)
1de  p — xoa(pumpenr ©GoxoBoro paclumpedust 1pynta  (Koagdu-
muent llyaccona), uMeoUIHit caeAyioliue 3HAUCHHA L/
PasAUuUHLIX TPYHTOB: TrauHbl — 0,42, cyrauuxu — 0,35,
cynecn — 0,32, necku — 0,30;
w — OespasMeplbll Ko3ddHIUCUT, 3aBHCAUIMNE OT JKECTKOCTH
u QopMbl mMTaMDa, paBibii Aas Kpyraoro wramna 0,8;
d — puamerp iramna, cM:
AP — ppipaiienne YAeJIbHOH Harpy3kKH Ha LITaMm, paBHOEC
pPa3HOCTH MEMAY ynedbHBIME Harpyskamu ot P, (or
OuCpeHOH Clylelu HaTpy3Kd) U Og;
AS — npupaiuicHie OoCafkM uiTamiia, CoO1BeICTBYIoIice 3Have-
Huw AP, oM.

Ipu onpenenennn E Joamuul ObITh cofaiofedsl YCaoBus, npely-
cMotpeniisie T'OCT 1237-4—66.

B noscBeIX yCJIOBUAX NPOBOASTCH ONMHTHL M AN BhiBASHHA THIIA
FPYHTOBLIX YGJIOBHI, T. €. [JiA OoNpeieieHHd BETHUHIB OpPOCAiKH
1O [PYHTOB OT HX COOGCTBEHIIOrO BCca TNPH 3aMauuBalldd, IJTH
ONLITLI NPOBOASICH NPH MOIHBIX (GoJice O M) TOMUIAX NOTCHLHAALHO
MpOCAZOUHBIX 1pYHTOB. Ol BulllOJHSATCA B KOTJOBaHAX ¢ paanepol
ctopor He menec 20X 20 M, a npy MOMUOCIH TOMNIM IDPOCAJOUHBIX
rpyuroB Gojee 20 M — HC Menee BelduMubl MOUTHOCTH 910H TOMHM.
o nopaun Bojibl B KOTJIOBAH Ha €ro JHe YKJAaAblBAIOT B Bitie oOpart-
1101 0 PUABTPA CAOH Necka ¥ Tpasus TodmuHoH o 10 cur pus 3amy rol
TPYHIOB OT pasMbiBa W pasMsruenust. JLHO ONLITHOTO KOTJIOBaHa Pac-
HOMAratoT Ha OTveTKe, ¢ KOTOPOH HeoGXOMlIMO onpefel-1ib IIpoCajKy
TOJNNH FpyHTOB llocTosHHBIM cjlofl BojH B KOTJAOBAHE JoJzkeil OhITh
e meqee 0,5 M. JIHTeNbHOCTS MOMHOTO TPOMAUNBAHYIA TONULT TPYH-
TOB (b cy1) MoKC1 ObiTo OPUEHTHPOBOUHO (C [EKOTOPLIM 3amacov)
onpexeacha mo dopmyae [124]

=1, (123)

rie H — MOUIOCTH TOMI'T HCCJACYEMBIX TPy ITOB, M;

R — xosdp.iienn GUIBIpaigit TPYHIOB, M/CYT,

HaGmonenns 3a obuiest 0 GocsofHOR 1IPOCAAKOA [Py HTOR BERY 1¢S5
MO CHeNHaXbHBLM HOBLP XHOCTHLIM 11 1J) 0111HGIM pencpav, veTanan-
JMBACMBIM Ha& THC U BHC KOTIoBama [124 ).

ITo naGopaTOpHBIV H MOJCBBIM HCCJIELORANISM Hapsay ¢ OTHOCH-
TENBHOH MPOCaJOUHOCTLIO 3 CTAHABAMBACTCS H TakK llaspiBaeMoe MH-
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HIMaJblIoe HaYaJBHOC JABJAEHHE TPOCAAOTHOCTH (P“np), npeNcTaB-
Jstioinee cobof AaBACHHC, TOA KOTOPHIM B TIOJHOCTLIO BOJOHACKIIICH-
HOM TPVUTC MPOABAAIOTCA €ro Tpocajouinie cpoicrea. Coraacno
CHull 11—15—74 pasnenne P, 1o pesyaprataM AaGopaTtopex
KOMMPCCCHOHHBIX UCIHITallddl paByo AaBaeilu P, npu KotopoM §,, =
= 0,01, mo pesyabraraM MOJEBBIX MI{AMIIOBRIX HCHOHTAHHH — P,
OTBeUaoUIeMY NPeey MpoNopuuoNaablocty 1a rpadpuke S = f (P),
Mo pe3yabTaTav ONBITHOTO 3aMAUMBAHHA TPYHTOB B KOTJIOBAHAX —
3HAUPHHIO P TOIBKO OT Beca TDYHTOB Ha rayGudHe, ¢ KOTOpPof mos-
HOCTBIO TIPOMOYCHHLIC TPYITHI 001aPYKUBAIOT MOCAAKY .

Hapsny ¢ moHATHCM «HAUYANBIIOC LaBJAEHHE NPOCAJOTHOCTHY YyH-
THIBAETCH MMOHATHE «HAuanbllas BNAKHOCTH MpocaJouYHOCTHY — MHIH-
ManpHash BAAXKHOCTH, MPH KOTOPOfl Npocagka rpylra npH JaHHOM
Japnennd coctapaster 1%. 3apucumocts 6, OT BAAXKIOCTH MpH
JAHHOM JIaBJCHHH BBIPAXKAETCST MPUMEPIIO npsMoll JaiHHell co 3Ha-
uenuem 8, ) ot wyaa npu G~ 0,6 10 8, max 1upn 3wavcnnn G, coor-
BCTCTBYIONIEM BOPXHEMY NPCACTY BAAKHOCTH -— MpoCafOTHOCTH, T.C.
BJIQKHOCTH, BRI® KOTOpOil mpy AaHHoM jpasacnun 6, = f (G) —
= const [53, 81]. Dro nomoxenue MoOXeT GHITL HCIOAL30BANO JJ5I-
onpefeneuns 8, , npu 3rauenun G MENAY HHAHUM W BCDXHIM Ope-
JlenaMmi BAAKIOCTH — TMPOCAAOYIOCTH 0o hopMyJie

5 Y.

ap. . 7 WI — W np. 1

(124)

rie 8.p.w — UCKOMAST BCIHUMHA OTIOCHTENLHOA mpocanod-
HOCTH TPIl BJAAMKHOCTH HEMOJHOTO BOJOUAach-
weuns; W
W — piaxnocts TpylTa 10 ero yveaaskHenus (ecre-
CTBEHHAS WM NMPOMEXKYToUHast);
W u §,, , — COOTBETCTBEHHO BJAAXHOCTL H  OTHOCHTEALHAS
npocajoyHoCTh TPYHTA npu OTo MOTHOM BOJOHA
crimerun |81,

2. HCCIIEAOBAHUS B PAMOHAX PA3BUTHUY KAPCTA

Kapct kax (H3uKo-1€0J0THTECKOe sgBRellne BO3HHKAeT, DAa3Bu-
BAeTCs B 3¢VHOH Kope 1 MPOSIBJAACTCA Ha ee mopepXHocTH B 06a1acTsix,
CJ0KeHHLIX PACTBOPHMEBIMH B BOJAE TOPOAAMH: W3BECTHSIKAMHU, J0MNO-
MHTAMH, auTHADPUTAMH, THICAMII, KaMeHHON coablo. OAHAKO OJHOTO
JUIIL HAIHYHA 3THX NOPON HeJoCTaToullo s o6pa3oBaHAN Kapcera:
HCOGXOJUMO ClIe, 4TOGR 4cpe3 mopolnl duibTpoBaiachk BOJAA WIH
4ToBel OHH OMEIBAMHCE BoJof. CncloBaTelbHO, AAA BO3MHIKHOBEHHS
U PA3BHTHS KapcTa HeoOXOAUMO TaKiKe BhlNajeHle B JaHHOM pafoHe
atMochep HEIX 0CaJKOB H HX NPOIHKHOBEHHE B TPYHTHl B KOJHUECTBR,
JoCTaTOuHOM 17 ofpasoBands TOJ3eMHOr0 croka. MMeeT 3Hauenne
TaKiKe I XapaKkTep MOBEPXHOCTH 3eMJAH — OBMIHH ee HAKJIoll, MHKDO-
pensed, TOUBCHHBIH U PACTHTEIBLHDLIH MOKPOBH, 00YCIOBAHBAIOWIHC
pPeXIIN TOBEeDPXHOCTHOTO CTOKA M WHQPHALTPanHio aTMOCGCpPHBIX 0ocal-
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KOB; HAKOHEW, BAKHEHINIHMM YCIOBHAMH sBJISIOTCS INyOuHa 3ate-
ralfius MOJA3eMHBIX BOJ H NOJMOXKEHIE TI0 OTHOIMEHHIO K 00JaCTH KapCTo-
oOpaszorauna Ga3uca 3posud BaxHywo pons B 06pa3oBaHHH KapcTa
U IJIaBHEM 006pasoM B HHTEHCHBHOCTH €ro 0pouecca Hrpaer XuMH-
YecKH#l cocTaB MNOJA3EMHBIX BOJ.

Takum o6pasomM, KapeT ABJAAETCS pe3yJabTaToM B3aUMOJlefCcTBHA
KOMIIEKCa NPHPOAHLIX GAKTOPOB: KJAHMATHUECKHX, reoMopdosorude-
CKHX, TeoJo!HYeCKHX, TH/JPOreoJOTHUeCKHX H THJIPOXHMHUECKHX.
B cBoto ouepesb, KapeT B JadbHeliieM OKas3biBaeT BJAHSHHE HA DAl
9THX HAKTOPOB W H3MeUseT GU3HUecKHH 00/HK [OPOA, UX CTPYKTYPY,
NPOUHOCTb, YCIOHUHBOCTS H BOJAOIPOHHILAEMOCTE, 00yC0BaBaeT obpa-
30BaHHe KaueCcTBEHHO HOBBIX YCIOBHH QUABLTpAlUH ¥ pexnMa NOJ-
3eMHBIX BOJl, co3faeT ocolwlft BHJA pesbeda MECTHOCTH, H3MEHTeT
VCJIOBHS NIOBEpXHOCTHOTO CTOKA H peyKUM eCcTeCTBEHHBIX NOBepXHOCT-
HBIX BOJAOTOKOB H BOJOEMOB.

Hamuune xapcera Ha OCBaHBaeMblX [OJ CTPOHTENLCTBO TEppHTO-
puax tpebyeT npoBeAEHHs JCTATbHBIX HCCaeloBaHuil ero MaciiTabos
H CO3JaHHBIX UM (GOpM B 3eMHOIl Kope, IpeJyCMOTPEHHA ClenHanbHbIX
MepONpHATHH, 00CCMEeUHBAIOIIHX YCTORUHBOCTL COODYKeHHH B yCJI0-
BHSX KapcTa W IIOCTOSTHHOTO HAGJIOJeHHST MPH SKCIJyaTallul COOpy-
EHHH 32 COCTOSTHHEM Mpolecca KapcroofpasoBaHusi. B MHDOBOi
IpaKTUKe CTPOHTEILCTBA H3BECTHO HEMAaJO CJYydYaeB, KOrja KapeT
NPUBOJHT K OOJBIIMM OCJHOXKHEHHSIM KaK ITpH CTPOHTENbCTRe, TaK
H NPH 3KCIUyaTalldi pasduuHoro popa coopy:xetuii. OcoGeHHo 3710
OTHOCHTCH K CTPOMTENBCTBY M 3KCIIyaTallMd B KapcTOBHIX palioHax
TH/IDOTEXHHUCCKHX COODYZKEHHIT.

Kapct, ofpasys B TopHOM MaccHBe Das3JHUHOTO pasMepa, (HopMsl
H OPHEHTHPOBKH MYCTOTHl, JHIIAeT MaccHB IEpBOHAYaNBHON CILIOM-
HOCTH, ocsrabiger ero obmylo MPOYHOCTL, CO3JI&ET B IIeM IJIaHOBYIO U
BEPTHKANBHYIO (PHIBTPAIMOHHYIO MAaKpo- H MHKPOHEONHOPORHOCTE M
HepaBHOMEPHOCTh B OTHOIIEHHH HECYINeH CHOCOOHOCTH Mopojl, NpH-
BOJMUT K MOCTCTEHHOMyY M0/ coGCTBEHHBIM BECOM MOPOJ OCeJaHHIo 3eM-
1101 MOBEPXHOCTH HA Pa3JIMUHBIX [0 pasMepy IIOMmalAX H K MTHOBeH-
HEIM IIpOBaJdaM Ha JOKAJALHBIX yYacTKaX. DTH BJEHHs BhIPaKEHb]
Ha TOBEPXHOCTH 3€MJAH B GopMe OOMUPHBIX JAENpeccHi, MHPOKHX
NOJOTHX AOMHH-CYXOJOJIOB, KPYIHBIX MVJbJ, MEJKHX OJroflen u ray-
GOKHIX BOPOHOK, & B CAMOM MAacCHBE 3aKapCTOBAHHEIX 0POJ, — B BHJIE
Pa3JHUYHO TO pasMepa nojocTefl, 3arMoOMHEHIBIX HHOPOJHBIM MartepHa-
JOVM MAH BOJOH, KPYIHBIX MOA3EMHBIX BOAOTOKOB. Kaper Oyayun
CJIQJICTBHEM B3aHMOJEfICTBUA yKasalllblX Bbiiie (GaKTOPOB sIBJISICTCH
Taxxke dyuknuesi spemenu. [lostoMy dopMel U Macmtabel ero npo-
ABJAEHUs, GUKCHPYeMble Cero/liisd, 3aBTpa MOTYT OBITH HHBIMH; Tau,
LJIC HeT emle OCEMaHUi W NMPOBATOB MOBEPXHOCTH 3eMJIH OT cobCTBeH-
HOTO Beca Mnopoj Hajl NyCTOTaVH, Yepe3 HEKOTOPOEe BpeMs OHH MOTYT
NOSIBUTbCS; Tav, TJle HaJ MycToTaMH B KapCTOBOM MaccHBE HeT eme
OCeJIaHYIl ¥ MNpPOBANOB OT COOCTBEHHOrO Beca [MOpoJ, OHH MOTYT
npousofity B aw000f MOMEHT TPH JIOMOJHHTENBHOH Harpyske
Ha IMOpOJH OF Beca COOpy:Kewuit. Bce 3To JOMKHO yUHTHIBATHCS

202



MPH  WHKEHEPHO-TEONOTMUECKUX  HCCNEOBAHHAX B KapCTOBHIX
pafoHax.

Kapcer mupoxo paseut Ha tepputopnd CCCP u npuypoues k us-
BECTHSIKAM, JI0IOMHTAM, MeJlaM, KOHIJIoMepat1aM H GpeKunsM ¢ Kap6o-
HATHHIM LEMEeHTOM, THICY, aHTHAPHTAM H OTIOXKEHUAM XKauvdeHHOH
COJIH. B COOTBETCTBUH ¢ 3THM pasiHyaloT KapcT KapOGoHaTHBIH, THIICO-
BHH, COJISIHOM.

B 3asucuMmoctH oT riyOuHBI 3aJeraHHA KapCTYIOMUXCH TopoJ
pasjguyaloT Kaper OOHasKeHHBIM, WM OTKDHTLIH (KapceTylomuecs
NOPO/il BEIXOAAT HA AHEBHYIO MOBEPXHOCTL), CKPHITHIH, HIAH NOKP LIk
(Kaperyomuecs nopojsl 3ajleraioT Moj HepacTBOPHMBIME BOAOHENpo-
HULaeMBIMH HJIH BOJONpOHHIAeMbIMH nopopamu) [119],

Ilo oTHOLIEHHIO K YPOBHIO MOJI3eMHLIX BOJ PA3NHUAIOT KAPCT B 30He
aspauyy H B 30HEe a3pariy H IOCTOMIIIIOTO BoJoHACHIIeHHs. TIpumMe-
HHTEJIBHO K THAPOTEXHHUECKOMY CTPOHTENBCTBY KApCT PEeuHbiX JOMIH
H HPHJIEralolmiux K HHM BOJOPA3ACHBHEIX MPOCTPAHCTB AEAUTCA 110
rujipofuHaMuyeckuM yotopuaM [84] wa: 1) ceszanumii ¢ aperupy-
IOIMHM  BJAHANMeM OAM3KAX W YAAJEHHHX 3pO3MOHHLIX BPe3oB;
2) CBA3AHHBIH ¢ IPEHHDYIOMHM BJIUAIINEM 30H TEKTOHHUCCKHX Hapymie-
HHA ¥ OOYCJIOBMEHHHE OpH 3TOM HHUCXOASIUM HJIM BOCXOAAIIHM
ABIKeHUeN IoA3eMHBIX BOJA. B Golee WHPOKOM niaHe no TEoCTPYK-
TYPHOMY NPHHIMNY BHAESAAETCA KapcetT mIatopMenHbiit ¥ CKAal-
yaThiXx oftacredt.

IlpuBeneHHOe BbILIe ACIEHHE KapcTa M0 JHTOJOTHUECKOMY MpHH-
Uy, YCJIOBHAM 3ajieraHusl KapCTYIOWUXCA [Opof, a TakkKe IIo
THAPOJUHAMHYECKOMY M TeOCTpYKTYPHOMY MNpPHHIHIAM HMEET Onpe-
JEeJNeHHOE MPAKTHYECKOC 3HAUeHHe U JJIA HHIKEHePHO-TeoJOorHIecKuX
HcCHNeaoBaHUE MpPH OLEHKe KapcTa KaK HEeTaTHBHOIO B CTPOHTENBHOM
OTHOMIEHHH ABJEHHS, U IS NPOeKTHPOBAHUA NMPH BHEOPE CTPOH1E/Ihb-
HEIX MepONpPHATHII, HCK/IOUAIOINX BJIHSHNE KapCra Ha COOPYKelHe.

Kap6ouarupii Kaper pa3BHBaeTcs Kak 1o TpemusaM B kapbouat-
HEIX Mopoflax ¢ o6pasoBaiyeM MOJ0CTeH, TaK U 1Mo Mo nopaM ¢ Hocne-
JIOBaTeJILHEIM o0pasoBaHHeM B HUX KPYNHBIX IIOp U KagepH, Ipeppa-
IIEHHEM [OPOJ B «PYXJIAK», MOJHEIM paspyHIEHHEM CTPYKTYPHBIX
cBsA3ell B nopojie A0 COCTOSIHMS TaK HAa3LIBAEMOH MOJOMHTOBOM (MK
H3BECTKOBOM) MYKHM ¢ MeJKHUMH pasJuuHofi Kpenoctd oO6IOMKaMH
HCXOJHOH MOpOoABl. JTOT THM KapcTa XapaKTepeH JIIA U3BECTHSIKOB
H B oca0eHHoCTH JJist jgojioMuToB. OH HByYasCsi HAMH B JOJBHaX
p. ApreMoBKH H €e NPHTOKOB B NEPMCKHUX H3BecTHAKax, p. Hyrym
B H3BeCTHAKAx M AoJioMuTax KapBowa W geBoHa, p. Hepuoil (Kpoim)
B OpCKHX M3BectHskaX, p. Kapa-Kunrnp (IOxuuii Kasaxcrau)
B M3BeCTHNKAX KapOoHa H Mepre/iax nepMu, pek Crennoii 3ai i Lleuma
(Tarapckass ACCP), p. bBenofi B pafione roposo ¥o¢u u baarose-
meHcka (bamxkupckas ACCP) B HIKHENEPMCKHX OTIOKEHHAX H
B APYIHX paioHaxX Ha y4yacTKax NPoeKTHPOBABUWINXCA THAPOTEXHHYE-
CKHX COOpYXKeHHi W RBoA03a00pOB NOA3eMHBIX BOI.

Kapcr B flotiHax p. ApTeMOBKH U ee NPHTOKoB (paitoH cest MHoro-
yaobHoe, X apHTOHOBKH) Ha KOpPEHHBIX CKJOHAaX OTKPHITHH H BhIpA-
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KeH B (opMe BOPOHOK M KPYNHBIX Newep, a B JAHHIIAX AOJHH —
OPUKPHITHIH aJMIOBHEM U (PUKCHPYeTes] M0 CKBAXKHHAM MEJKHIMH Mpo-
BasaMli GYPOBOIO HHCIPYMEHTa H OTACALHBIMI 30HAMU JOJOMATOBOM
MyKH. B pHUINE A0MHHbL p. APTEMOBKI K4PC1 MPHYPOUCH K 30HC TEKTO-
HHYECKOTo HapyuleHHs,

B ponune p. Hyrym Boime ¢. AnjpeeBKH Ha ILIOWANH Pa3BHTHSI
JIOJIOMUTOB W H3BeC1HJAKOB KapOoHa KapeT TaKKe NPHKPHT Aesio-
BHAJNLHO-ATIOBHATLHEIME  00pasoBaHHaAMH. DBHemHe oOH Boipaxe
MENKHMH, HO 3aMeTHO OUYEePUEHHBIMH ITOHHKEHHSMH MOBECPXHOCTH
3eMJIM, BBITSHYTBIMH [JIABHHIM 00pasoM BJOJAbL TNOZHOMKHSA JIEBOI'O
CKJAOHA JoJAullbl B BHJE Y3KHX, mupuHo# 5—I0 M Jomud., B camom
MaccHBe H3BeCTHSKOB H JOJIOMHTOB KapcT NpPeACTaBIeH uacThlM yepe-
JoBaHUeM (10 1J1yOuHe CKBAMKHH) WHTEPBAJOB COXPAlNBIX MOPOJ
¥ [OJHOCTBIO pa3pyIIeHHHX [0 COCTOSIHUA JOJIOMHTOBOH MYyKH.
Kapct cBsizad 3fech ¢ APEHHPYIOUIMM BJIHAHHEM JApPEBHElO Depe-
yrAyGaeHHs pyc/ia PeKy H MOCASNYIONMMY SIBJeHUSIMH HEOTEKTOHHKH.

Brite mo peke 3a [lpuBonbhencKoil KOTAOBHHON (3a npejenaMu
BOMOXpanMHlLa) Kaaccuuyeckue QopMbl KapeTa (Iybokue HeGogb-
HIOTO  MaMeTpa KapCTOBhIE BOPOHKH-KOJOAUB) HabIoOfaloTes Ha
Bojopasfiesne pex Hyryur u benoll B usBecTHAKAxX u HOJOMHTAX Je-
BOHA, 3aJIETaloLKX HEeMOCPEeJCTBEHHO MOL MAaJOMOUIHEM IIOYBEHHBIM
EeOHHUCTO-CYTVINHUCTRIM  TIOKPOBOM.

Ha HexkotopoM paccTosiHdH oT JMUHUM pasjie]a MOBCPXUOCTHOTO
croxa Ha OGIIHPHOM HJATO, MOJOIQ MOHUXKalleMcss K goaune Hy-
ryma, Hab@ofaTcs y3Kde, IMUPHHOA 10 b—15 M u rybuHoi orno-
CHTEALHO 06mero pedbeda m1ato A0 1—2 M noxHuxenusi. C/IOHBL H
TallbBerd IOHMKeHHH 3aJAepHOBAHBl, IOKPBITH TPaBofl; B HUX BCTpe-
YaTCs ONHHOKHE J[epeBbd H KyCTapuuK. B NOHHXKEHHAX MecTaMH
Yy HX TaJbBEI'OB MM HENOCPEeACTBEHHO B TaJbBerax Ha HeKOTOPOM
paccTosiHUM OJHA OT ApPYrou Leno4ykoil pacnoyoXkKeHb! YIOMAHYTHE
BBIIE BOPOHKU-KOJLOANE. CTeHbl BOPOHOK Ha HX YCThe MecTaMu 3a-
JepHOBaHB! (pH moJjoruX OpoBKax), MecTaMd OOHaKeHH (NIpH Kpy-
ThIX 6poBKax). B 3TH NOHUKCHHSA CTEKAIOT MOHECBLIE H Tajble BOJIBE
C npuJerawliuX K HHM Ionlaged u TeKyT K JoJdHue p. Hyrym.
OznHako B GOJBIIMHCIBE CIyuaer 3TH BOAB B (opMe MOBEPXHOCTHOIO
CTOKa He JOCTHTAT JoAHHBL KX KoMu4ecTBO, NOCTENEHHO YMeHb-
IIAEeTCA MO TeUeHUI0 OT BOPOHKH K BOPOHKE H IOJIHOCTBIO MOTJIOLAETCS
NOCJEAHeH MO MYTH BOPOHKOH, He AOXOAS 10 OPOBKH CKJIOHA JOJIHHBL.
31ech MOBEPXHOCTHHIl CTOK IOJHOCTbIO TNCPEXONHT B NOJ3EMHBIH.
B sToM Buje AOXKJEeBhie U Tadbie BOAH JBUKYTCA jAalee K peke 1o
NOJ3EMHBIM KapCTOBLIM KaHalaM ¥ TpellHHaM Ha riaybnuax o 200 M
U BLIXOASIT B MOLHO:UH J1EBOr0 0epel 0Boro, NOUYTH OTBECHOIO 06phiBa
cKyoHa goanusl p. Hyrym B dopMe HuCXOAAWHX HCTOUHHKOB C pac-
xogoM jo 0,5 m%c u Bouice.

KapGoraruslit Kaper B goaune p. Yephnoil H3y4aicsa HaMH B CBSA3H
CO CTPOMTCALCTBOM Ha Hefl BOJOXpaHW/IHMMLA H OLEHKOH BO3MOMKHOCTH
MO1YCKOB BO/BI U3 BOAOXPAHWIHILA 10 PYCIY PEKH B ropHOH ee 4acT,
HauaneHRf noBepxHOCTHBIT CTOK 370l pekd ofpasyercss HUCXOAS-
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UMM HCTOYHHKOM, DACMOJOMKEHIBIM Y CEBepHoro IoAiowus SHp
(c. Creast), ¢ pacxojoM B McEKeHb oxkono 1 m¥/c. Brixon ucrournpka
HPUYpPOUEH K KOHTAKTY IODCKHX H3BeCTHAKOB B W Menopbix
TJWH, BHIIOAHsIOMUX Dafitapckyio mosuny. Huxe 37108 poauns
p. Hepnas BcTynmaeT B 06/aCTh, CJIOKEHHYIO H3BECTHAKAMU IODBI —
ot ymedaba Keizpur-Kus (B6ausu ¢. upokoe) go ¢. Bepxuuit Hepryu,

Ha stoMm oTpesKe DOJHMHBL PEKH OpPOTANKEHHOCTHIO OKOJO 15 KM
ee pycJao CHJABHO 3aKapcroBaHo. [lopepXHoCTHBII CTOK pekHu 374ech
IECKOJNIBKO Pa3 IOYTH NOJHOCTBIO TePsAeTcsl B KapCTOBHE BODOHKH,
NPOXOJAUT HEKOTOpPOEe pACcCTOSIHME Moj AIOM PeKH, 3aTeéM BhIXO[HT
B ee pYyCJIO U 4epe3 HeCKOJNBKO COTeH MeTPOB BHOBb YXOJAHT B KapCTo-
Bole mosocTd. B paiione c. Bepxuui#l Uepryu opckue H3BeCTHAKH
CMEHSIOTCS TJIMHAMH Meja. 3Jech CTOK pekH, BolfiAsd B pycao, Aajee
JI0 CaMOTO MODS NPOXOAHT MO HEKAPCTYIOMMMCS 110po/iaM B Tepsiercs
JIMIIb Ha oOBoAHeHHe rpaBHiHOo-TajseunblX otnoxeHnit Huxue-Uep-
PYHCKOH KOTJIOBHHBIL. ['OpHbIH yuacTok Aoaulsl p. YepHo# ¢ pasBu-
THIM H BIEYATAAIOMUM CBOHUME (OpPMAMH KapCcToM OKasajcs TeM He
MeHee TIPHTOAHBIM AJMS TPAHCIIOPTHPOBAHHS BOABI MO DYCAY DEKH
fe3 BCAKOTO pHCKA NOTEpATL e Ha YXoJ B Apyroit GacceiiH. Pacxoxn
BOJB, YXOAHBIIHI H3 Pycsaa B KAPCTOBBIE MOJOCTH B Hauyajle yuacTKa
U HEOIHOKDATHO HHXe ero, BO3Bpallalcsi B pYCJI0 HA KOHEYHOM
yuyacTKe MOJHOCTBIO ¥ JaKe C TNpHpallleHHeM, COOTBeTCTBOBABIIMM
yBeJHYEHHIO BOAOCOOPHOHR MUIOIAAH Ha ydacTkKe.

KapGounaTubelii kapcT u3-za cjaabolff pacTBOpHMOCTH B BOJE H3Be-
CTHSIKOB, IOJOMHTOB, MeJIOB pa3BuBaeTca MejtenHo. I[lpu Hccnenosa-
HUH KapOOHATHOTO KapeTa IJIAaBHOE BHHMAHHE AO/IKHO YAENATHCA
BRIAABJIEHHIO YrKe HMeolerocsa Kapcra, ero ¢gopM u Macuitaba mpo-
ABJeHUS B MJaHe W mo TJYyOHHE, a2 BOMpPOCH BO3MOXKHOTO 32 NEPHOA
SKCTIVAaTallHH COODYXKEHUH 00pasoBaHHs II0BHIX KapCTOBHIX (hopM
H poCTa CYIIECTBYIOMUX NPaKTHUeCKOTo 3HaueHud He HMeloT. KapGo-
HaTHBIH KapCT NIpeACTaBJdseT OIacHOCTh B TOM CMBICIE, YTO Ha IJIO-
IaAH ero pasBHTHS MOTYT NPOH30HTH HOBBlE MPOBAJBI H OCEJRHHS
MOBEPXHOCTH 3eMJIH HaA Y2Ke CYIIECTBYIOMHUMH, HO He IIPOBHBIIHMUCS
KapCTOBRIMH [NOJOCTAMH M 30HaMH 0ocJabJeHHbX KAapeToM IOpO[,
a TaxkXKe BBIHOC U3 3aKapPCTOBAHHBIX TOPOJA OCHOBAHUS THAPOTCXHHYe-
CKHX COOpYXeHHH mpoAyKTOB KapCTOBOTO paspylieHHsT NOPOA (JoJ0-
MHTOBOH U H3BECTKOBOH MyKH) U MaTepHaJIa, 3ano I HIOWEro KapeToBele
NOJIOCTH H TpeIlHHEl.

Cuncoswifi kapetr B obmeM onacHee KapGoHaTHOrO, IpOTEKACT
GuicTpee TMOCJAEAHEr0 U, Kak oTmeueHo B pabotax [119, 121, 126],
HOBOE €ro TMpOsBJEHHE H pasBUTHE CYUIECTBYIOLIEIO MOKeT OHITh
3aMeTHBIM 3a NCPHOA 3KCILIYAaTalHH COOpYKeHHH.

['uacsl 3aseratoT Cpean APYTHX OCAJOUHBIX NOPOA B BHAE IIACTOB,
npocioes, auH3 W rHesf. O6nagas MIaCTHYHOCTBIO (MAFKOCTBIO
B OTJIMYHE OT XPYMKOCTH), OHH MeHee TpelINHOBAThI, UeM BMellatolne
¥X CKaJbiibie Nopojbl, H MOSTOMY KapCTyIOTCs (paCTBOPAIOTCA H Bbl-
HOCSITCA I'PYHTOBHIMH BOJlaMH) C KPOBJM M NOJOLIBBEI Iiacta (THIICO-
BOTO Tesa) 110 KOHTaKTaM ¢ BbIlie- U HuKeIeKalIMI BOAOTPOHHILae-
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MeiME mopogamu [119}). Ha miomansax, cloXKeHHBIX THIICAMH, KapcT
NPOSIBJIIETCS  1i2 TOBCPXHOCTH 3CMJH, KakK I[PABMJIO, KPYMHBIMH
BOPOHKAMH, ILMPOKHMH JIONHHAMIL, CYXOA0JaMH W TanaMu.

B noauity p. Hyryur nume ¢. ARApeeBxkH clipaBa BliajacT cyxasn
noauHa wupuHoi -0,1 kM B BepxoBbaX H~ 0,5 KM B pcienax neprod
wannoiMenHo# Teppacel p. Hyryuw. 2rta jgoJiuna peITAHYTa 10 npa-
Bomy cKJIOHY p. Hyryw Ha 3—3,5 kM u ofsi3ana CBOHM MPOUCKOXKIe-
HHEM KapcTy — pacTBOPEHHIO u BeIHOCY B p. Hyrym rumnca, coxepxa-
[erocst B MEPMCKHX OTIOKEeHUAX. B 3ToM ke paiioHe Ha mpaBoM
CKJIoHe JOAMHBEL p. Hyryuw o B ocoGeHHOCTH Ha BOAOpa3jeNie Mexny
pexamu Hyryoi u Besoil enipaga ot goporu us ¢. CMakoso 8 ¢. Murry-
raHoBO pasBHTO OCWHPHOE [oJde KPYIMHBIX KapCToBBIX BOPOHOK
quaMerpoM 10 b0 M u rayGuuoi go 10—15 M,

T'uncopblil KapcT IIHPOKO pasBHT TakK:Ke B jgoiuHe p. Crennof
3ait B pationax c. KapaGam, r. AnbMeTbeBcka, a Tak:Ke B JOJHHe
p. lemmer B pajione noc. lyryposo. Kaper 3nechk npuypouet K KyH-
TYPCKUM M CaKMapo-apTHIICKHM OTJOKeRHaAM. basncoM B rugpoau-
HAMHYECKOM OTHOIHEHHH 117 o6pa3oBaHHs KapcTa 37ech MOCHYKHIA
AoJuHA naseozosi, oOpazoBaBuiancs K Haualdy TPETHYNOTO MepHOAA.
Cospemennas gojuuna p. Crennofi 3aif npuxogdTcs Ha NHpaBelil Ko-
PEHHOH CKJIOH JOJHIB Najteo3os, TAe (TaK K€, KakK H Ha JIEBOM)
HanboJiee HHTEHCHBHO Pa3BHBAJICS KapcT. 3Aech UMEHHO W 00Hap VIKH-
BaJICA 1IaMH KapcT MPH H3BICKAUMAX JUIA cTpouTenasciea Kapabami-
CKOTO BONOXPaHH/IHING, BOA03a00OpOB M BOMOTPOBOAHBIX COOPYIKEHUH
B pafioHe T. AJNbMEThEBCKA.

KoMnjteke Meto08 u3yyeHust Kapera Bijodaer [1491]:

— I'eOJIOrHYecKHe — CTPYKTYPIO-JHTONOTHYeCKHIT, TeoJoro-Kap-
CTOJIOTHYECKH H, PeoJIoropasBeJouHbIH, Te0XHMIUCCKHI;

— reoMopdoaornieckue —MopQOJOrHUecKHH, MOPQoMCTpHUECKUH,
MoporeHeTHUCCKH ], creseco-reoMopQoJOruueckni, mnaJeorcoMop-
donornueckuf;

— TONOTEOJIE3UUSCKHE, THAPOJOTHUECKIIe — I'HAPOMETpUUECKHH,
THAPOXUMHYECKUH, TUAPOHMHAMKALHOIHBIY,

GHOJIOTHUECKHE — TTAJHHOJOTHUECK U, BIOCMene0 oTHuecK .

Te wnu vHble U3 MepevyHcaeHiBIX METOJOB, a TAKKe TO HJIH HHOe
HX coueTaHHEe NPHMEHSIOTCS B 3aBHCHMOCTH 0T Ueseldl u MacwutaGa
ucesefopainil. C MOMOIIBIO ATHX METOJNOB BBIABJSIOTCHA  YCJIOBHA
BO3HHKHOBEHMsT H Pa3BHTHS YiKe CYIIECTBYIOUICTO KapeTra, ero Bos-
pacta, GopM MPOARJICHHS B pacipocTpaHeHus No iomany 4 ray6uHe
kaperyomuxcest mopof. OXHE M3 3THX METONOB SBJITIOTCH YHCTO
KaueCTBEHHBIMH, UTO OAHAKO, fi€ CHUAACT UX [103HaBaTeJILHOTO 3HAUC-
HUA, ApYTHE — COJEPIKAT JIEMEHTH KOJHUYECTBEHHO OIEHKH Kapcra.
K uueay nocaepgsuXx OTHOCSTCH, HATNPHUMED, [€OJOTOPA3BEJOUHBIN
MeTOJ, ¢ MOMOIILI0 KOTOPOTo 110 pe3yssTaTaM OYPOBEIX W TOPHOMNPO-
XofueckX pabot ((PH3HYeCKOMY COCTOSHHIO BCKPBIBAEMBIX TOPHBIMU
BeIpaboTKaMH T1I0pPOJ, KepHy U3 CKaykKuH, «IIpoBajaMy OypoBoro
cHapaja, IPOXoAKe HHOPOAHBIX OTIOKEeHHH B MacCHBe KapCcTYIOMEXCT
MOPOJ U XapakTepy NOIVIOWEHH s [POMBIBOUHON KH[KOCTH) MOKHO
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CYAUTL O pasMepax KaBepH H KapCTOBLIX MOJOCTell Ha pasaudHbIX
riayOuHax B KapCTyIOIHUXCS NOPOAAax, ¥ reoJOr0-KApPCTOJNOIHUeCKHH,
MO3BOJAKIINA MO pe3yabrataM H3VueHHs KapCToBbIX (OPM B ecre-
CTBEHHBIX H HCKYCCTBEHHBIX OOHAXKEHUSX KONHUYECTBEHHO OXapaKTCpH-
30BaTh CTeNells 3aKapCTOBAIIHOCTH TNPHIIOBEDPXHOCTHOH Yactd IOpox
" Ap.

[Ipu omucaHUH KapCTOBLIX (POPM B OGHAKEHHSX PEKOMEHAVeTCS
IIPHMEHATE KOJHYECTREHHVIO KaacCHhHKaHIO, NPeIoKEeHHYIo B pa-
Gore [149]. Coraacho 3tofi KraccupuKanuy KapcroBele (opMbl B 3a-
BUCHMOCTH OT UX pasMepa Jensitcsl Ha MOpbl, KaBepHHl H MMOJOCTH:

KapcToBbe popmul Pasvep, ™
[Toper kpyraste, weGoapmme , . . . . . . . . . . < 0,00025
» » cpeddne . ., . . . . . . . . . .0,00025—0,00t
» » Kpynuee | , . .. . . 0,001—0,0025
Kapepunl xpyifee, OBajbHbIE, He6o%mnc . . . . 0,0025—0,005
» » » cpemue . ., . . . 0,006—0,01
» » » KpynHple | . . ., , 0,01—0,025
[Monocty HeGo.ibline, Kpyrable, osadpube . . , . 0,026—0,1
» cpelHue NMPojoAroBaTLic , ., . R 0,1—0,5
» KPYyIHELE, OBd/IbHEIE, npo,uonronaTbm CII0K-
Holt Koudurypamuu ., R 0,5—5
» [ HPAHTCKHE, CJOXKHOU Koucpmypaunn .- 5

B patorax [149, 119, 139] pexoMenpyercs oneHuBaTth H COTO-
CTaB/ASATL CTENEHb 3aKapCTOBAHHOCTH MOpPOA No  Ko3dhbdUIHeHTaM:
JHUHEHHOH 3aKapCTOBAHHOCTH,

Al

k:—;

JI

(123)

rie X d — cyMMa JuamMeTpoB (NMOMEPEUHHKOB) KapCTOBBIX (opw,
H3MEPEeHHBIX TO NpsAMOA JMHHHH IO [POCTHPAHUIO HJIH
BKPECT MPOCTHpAHUSA IL1acTa;
7 — YHCJIO 3aMEpOB;
[ — AnuHa JUHHY 3aMepa;
IJIOINAAHOH 3aKapCTOBAHHOCTH,

BYFy

==t

1009, (126)
rie Fg — miomans OT}Ie,)'IbHOII KapcTtorol (opMsl (mopel, KaBepHH,
MOJOCTH), CM?;
F — muromab UCC/ieqyeMoro yyacTka B OGHaMKeHHH, CMY
00beMHOH 3aKapCToRaHHOCTH,

Vo—V,
ky = —+5—— 10005, (127)
2
rac V, — ofwem ofpasua Kaperyiomefics mopoasl mpuMeplo KyGnye-
CKOH opmbl, oTOHpaeMblii M3 THIHYHBIX KapCrOBBIX Yyua-
CTKOB, cM®;

207



V, -— 00BbeM Tor0 KC 00pasia ¢ 3aKPHITHMH mapa@uIloM KapcTo-
BBIMH ITyCTOTaMH.

K MerojaMm, cofep:KamuM 3/JeMeHTH KOJMUYeCTBEHHOH OIleHKH
Kapcra, oTHocsTes Takxe MopdosoruueckKnil (onucaHuC KapceToOBBIX
dopM) 1 MopdoMeTpruecKui (MHCTpyMeHTa/IbHOE H3MepeHHne KapeTo-
BEIX (opM).

M HKeHepHO-Te0JIOTHUECK HE HCCIeJOBAHU S JJTS TPOEKTHPOBAHM A HA
CTAJUE TEeXHHuecKoro (TexHo-padouero) mpoeKTa BBIMOJHAKTCH Ha
OTHOCHTEABHO HEBOJLIINX MIOIAAAX B KPYMHHEX Macuitabax # B KO-
poOTKoe BpeMs. B COOTBETCTBUH ¢ 3THM [I/I H3YUYeHHd Kapcra caeiyer
NPUMEHATh KOMIJIEKC MEeTOJ0B, I03BOJNAIOMUX OCBETHTL [JIaBHble
BOIIPOCHI TPOCKTHPOBAHHNSA # CTPOUTETHCTBA COOPYKEHHIT B KapCTOBRIX
palloHax — TpOYHOCTH H (UJABTPALHOHHBIX ocoleHHoCTell MaccuBa
IIOPOJ B LE&JOM, NPOYHOCTH H (PHJALTPANHOHHBEIX CBOHACTB MOPOJ GCHO-
BaH#A OT/IeNBHBIX COOPY:KeHUH; NMpOTHO3HpOBaTh BO3MOMKHOCTH, Xa-
pakrep M MacuTabb H3MCHEHHS (YXYAIICHUS) HA HCCHe/lyeMOM yua-
CTKe MHIKeHEepPHO-TeoJOTHYECKHX YCJIOBHH MPH CTPOUTENLCTRBE U IKC-
miyatanuu coopykeHifi; paspaborath npH HeOBXOHMOCTH MEPONpHU i-
T, ofecrnedBapINHC HOPMaJbHYIO paloTy coopyKeHHH.

Taxoll KOMIJEKC METOJOB Jo/KeH OblTh o0befyHeH HHIKEHepHo-
re0JIOTHYECKO! CBEMKOHl TEPPHTOPUHM MPOEKTHPYEMOTO pasMelledus
coopyxkenuil, Hapsiny co cTPyKTYpHO-AHTONOTHUECKHM MeTONOM OH
JIoNKeH BKJII0YATh FeodH3HUeCKHH, Te0JJ0T0-KapCTOM0THUECKHH, Teoo-
ropas3BejIouHblil, MopgorpadnuecKuil MeTo/IBl, a TaKXe THJpOMeTpuue-
CKIH, TUAPOXUMUYECKHH (uccjae/oBaHie XHMHUECKOTo cocraBa Io-
BEPXHOCTHHIX M MOJAZEMILIX BOJ) ¥ THAPOHHAMKAUHOHHLIA (¢ HCITONAL-
30BaHMEM Kpacutesef, 3JCKTPOJUTOR, H30TOMOB) METOJH, HMewIe
0c000 BaXHO? 3HAYeHH? NIpH NPOEKTHPOBAHUU BOJOXPAHUIUI H BOJO-
3a60pOB MOJ3EMHLIX BOJ [/ BHIIBJEHHS KapCTa B AOJAHHAX pekK,
peXHuMa KapcTOBBIX HCTOUNHMKOB, I'M/PaBJHUeCKoH CBHA3H MOK[Y
TOBEPXHOCTHHIMH H TIOJ3eMHEIMH BOJIaMH.

Ilpn Hu3BICKaHUAX AJAS TeXHHUECKOTO TPOeKTa MpOoBOAATCH, KaK
H3BECTHO, MJIOMAHbE TonmorpadiuecKue CbeMKI B KPYITHBIX MacliTa-
Gax (or 1:10000—1 :5000 — Ha ofwel naOmAAN pasMelieHus
NPOEKTHPYEeMHX coopyskeHnit go 1 : 1000—1: 500 — na naomagkax
nojl oTjedbHble coopyxkeHus). [lnotHocts (rycrora) Touek Habamoje-
HUH TPH THX CheMKax JOBOJLHO BBEICOKAs, MO3BOJNANILAA 3adiKCH-
poBaTh M HAHECTH Ha IJal NPAKTHUECKH BCE YYaCTKH MPOSIBACHUSA
Kapera Ha TMOBEpXHOCTH 3eMan  HeoBXoauMoCTh 3T0I0 J0JKHA GBITH
npeAyCcMoTpena B MporpaMMe Tomorcofe3ndccKuX paboT; HCMOJIHII-
teny-ronorpadsl  JOJXKHLL OBITL IMOJTOTOBAEHBI TC€OJM0IOM B YMacTIl
TEDMHHOJIOTHH KapCToBHX GOpM M U3MepeHUH TPH HX PEerHCTpaiyu.

MayyeHue KapcTa He MOXET CUHTATLCS 3AKOHUEHHBIM H IIOJHO-
IIEHHBIM, €C/y He BBISICHEHB! €ro BO3PacT U YCJIOBHS oBpasoBanud —
XapakTep, TJAHOBOE M BHICOTHOE MECTONOJIOMKeHHe H BpeMs cyme-
CTBOBaHuSA Dasuca 3p0osuM, MoJ BJAMSHHEM KOTOPOTO Havascsl U 3a-
KOHUMJICA MJA¥ NpojoJdKaercs rmporecc o0pasoBaHua Kapcta Ha
uccsaeyeMoli TeppuTopru. MHaue Hesib3s YBePEHHO CYAUTL O TIyOuHe
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pacnpocTpaHeHusl KapcTa, Tak Kak OypeHueM Ilé BCerfa BO3MOKHO
YCTallOBHTh 3Ty MIYOHHY, a JaHHBle Treo@U3HKH HYXKAAOTCH B noi-
TBEPAKJEIHH APYTUMH TIPSIMBIMH HJIM KOCBCHHBIMH METOIZAMH.

BospacT kapcra MomeT ObIThH YCTaHOBJEH TajeoreoMopdosioriye-
ckuM (naneoreorpaduueckiM) MeToloM, GasupYIOUINMCS HA H3YYeHHH
HCTOPHH TeOJIOTHYECKOro CTPOeHHst objacTd (peruoHa), B npenesax
KOTOPOH HaxoIuTca uccjaeayeMast miomagpr (yuactok). CymocTs
MCTONA 3aKMI0YaeTC% B BOCNPOM3BEACHUM, PEKOHCTPYKOMM reorpa-
¢huuecKofi (B MHPOKOM CMbIC/Ie) 00CTaHOBKY, CYIIECTBOBABILEN B TPOIL-
JIbIE T€oJIOrHuecKye 3MoXH, MyTeM aHaJsa OTJIOMXEHHH HOpMasibHOTO
crpaTHrpaduueckoro paspesa. Bpemst sammBa Kapcra (3anoyiHeHHs
KapCTOBBIX MOJNOCTER DPBHIXJIBIME HHOPOAHLIMUE OTJIOXEHHAMH) MOXKET
GBITH OMpeeNeHo NAJHHOJIOTHYECKHM MeTojoM (aHalH30M Crop Hu
metbner)  [110]. Tlocsennuit yenemuso npuMEHSVICS aBTOPOM Ais
onpeleNeHns Bo3pacTa Teppac 8 joJinHe p. Hyryll H HX COOTHOILEHH
B CBA3H C ABJIEHHSAMH HEOTCKTOHHKH W Kapcra.

Brinle 0oTMeueHo, UTO BO3MOXKHOCTL 0OPa3s0BaHHsS 32 TepPHOJ
IKCIIyaTallHi COOPYXEHUH B JaHHHIX MPHPOAHBIX YCJIOBHSIX B Kap6o-
HaTHHIX OPOAAX TAKKMX TIO PasMepy KapCToBuiX (POPM, KOTOPhIE NpH-
Besn OBl K HApyLIEHHIO YCTOMUHBOCTH COOpPYXEHHS, TpaKTHUeCKH
HCKJIIOUENa, MOCKOJIbKY PacTROPHMOCTh B BOAE KapDOHATHBIX MOPoA
B obmeM HeGoJsbinasi 0 Ha obpasoBaHHe B MacCHBE 3aMETHHIX MYCTOT
HeoOXOAUMO Hecou3MepHMo OoJibliiee BpeMsi, UeM IIEPHOJ SKCIUIyaTa-
nMH coopyskeHui. HecMoTps Ha 3To, nMpu HM3BLICKAHUAX U1 CTPOH-
TeJLCTBA B KApPCTOBOM pafioHe HeoOXOAHMMO BHSCHSTh! NPOTEKAeT
JIH B HacToslllee BpeMs Mpoiece Kapcroobpa3oBaHHA, HHTEHCHBHOCTh
3TOTO TpOIeCta ¥ BO3MOXKHOCTH €ro VCHJEHHS NPH 9KCIMTyaTanuu
COOPYHKEHUH,

HeobxoauMocTs HCCIegoBaHU B 3TOM HANPABJICHHH BLI3BIBAETCS
BOSMOXHEIM HaJW4HEM B KapceTylomeMcss MacChBe aHOMaJdbHBIX 30H
NopoJ MO XHMHYECKOMY COCTABY H CTENMEHH HX PACTBOPHMOCTH, A TAKKe
nen30eXKHBIM H3MEeHeHHeM XapaKTepa THApPOJAHHAMHYeCKHX H THAPO-
XHMHUYECKHX YCJIOBHH NpPHM 3KCIUIyaTAllMH COOPYIKeHUH (yCHieHHe
rpagueHToR GUILTPANNU H, CJAeIOoBaTeJIBHO, YCKOpeHHE BOAOOOMeHa
B TOpOJiax OCHOBAHUSA ROJOXpaHHIHINHBIX, 1IJIaMO- H XBOCTOXPaHH-
JUIIHBIX IJIOTHH U JgaM0, H3MeHeHHe XHMHUECKOTO CoCTaBa, TeMre-
patypul ¥ pHl TPYHTOBBIX BOJ Ha ydyacTKax pPasMellleHHd MLLIaMo-
M XBOCTOXPAaHWJIHIL U Ha IVIOWAAKAX OUHCTHHIX COODYIKEHHH Kadasu-
3anHH).

ITostoMy Hapaay ¢ U3ydeHHeM paHee oOpa3oBaBIIMXCS H CyIe-
CTBYIOIMMX 1la HCCIEAYEMOH IIOMAAH KapCTORHX (DOPM BaXKHbLIMU
3ajjauaMi HHKEeHepHO-T€OJOTHIECKHX H3BICKAHHI ABIAITCA ycTa-
HOBJIEHHE HAJMUMs WJIH OTCYTCTBHS CoBpEMEHHOTO Kkapcra H (mpu
HAJIMYNH) CTEMEHH er0 aKTHBHOCTH B COBpPEMEHHHIX NMPHPOAHBIX YCJIO-
BHSIX, a TAK)KE NMPOTHO3 BO3MOXKHOTO (IpH OTCYTCTBHH) BO3HHKHOBC-
HUA Kapcera, OKUBJICHHS APEBHEro HJH YCHJIEHHS CYIECTBYHOINETo
KapcToBoro mpopecca B HOBHIX — H3MEIlelBIX  CTPOHTETbCTBOM
HH2KEHEePHO-TEOJIOTHYECKUX yeAoBusix. Jag pelmeHds 3THX  3afad
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HCIIONB3YIOTCS HATYPHBIE KOJMHYECTBEHHBIC METOAbl HCCJEN0BAHUSA
KapcTa.

ITH MeTogH I KapOOHATHOILO KAPCTA OCHOBAHKEI HA M3YUEHHH
PACTBOPHUMOCTH KAPCTYIOILMXCST TOPOJ, YueTe MOJ3EMHOTO CTOKAa Ha
YYacTKe HCCIENYyEMOTO MAcCHBA M OTMPEICTCHHH BHIHOCHMOIO H3 HETO
BOJOM KosnuecTBA KapOoHaTa Kadelusi K HUM OTHOCATCST METOJBI:
00beMHEIH, KAPCTOBO-THAPOJOTHUCCKI, KapCTOBO-THAPOXUMHUECKH,
Kop6ens, Yunsamca u ap. (119, 149].

[To oGbeMHOMY METOOY HHTEUCHBHOCTb KapCTOBOLO Mpoiccca
ouenuBaercs (B %) no Qopmy.c

W
A= 100, (128)

rae V; — oObeM pacTBOpSIOLIEHCS MOPOAB M BBIHOCHICHCA Mok~
3eMIIbIM MOTOKOM H3 MACCUBA 3a pacueTHwil mepuox (mo
{119] sa Tecauenerne);
Vs — 06beM KapcTYIONUXCH TOPOA B MaccuBe,

J1a onpepenenus Beauuuubl A HCOOXONUMO 3HATL 00BEM HOA3EM-
HOTO CTOKA M3 MACCHBA KAapCTYIOUIUXCH TMOpPOA (Mo pacxojy HCTOu-
HUKOB H3 MaccHBa HJIM PacXojly MOA3CMHOTO TOIOKa uepe3 MacCub),
NpHpaleHHe PacTBOPUMBIX B (PUABTPYIONHXCS Yepe3 MacCHB BOAAX
COCTABHBIX YACTCH NOPOABI HA MYTH OT BepXHEH 10 HUKHEH TpaHuIl
HCCCAYEMOr0 yuacTKa H ofbeM KaAPCTYIOLIUXCS TOPOJ Ha yuacTKe
(mpouaBezeHKE MIOMAAN 3aJeTaHNA KAPCTYIOUIHXCS NOPOJ HA HX MOIL-
HOCTb OT YPOBHS MOA3EMHBIX BOJ A0 MPaKTHYECKOTo Bojoymopa) *.

MHTeHCHBHOCTL pacTBOpeHus JIOOBIX KapcTylomuxcs nopos (Kap-
O6OHATHBIX, CY/Ab(ATHHX, FAMOUAHBIX) MOXKET OBITh ONpeAeNeHa TakxKe
no gopmyne [104]

—_— hQ
1 Du ( -
BetiC—CyT Y 21— ), (129)
rae B — TonmuHa C/0si KapcTYIOMUXCS MOpOJ, BBLIOCHMBIX

NOJ3EMHBIMH BOJAMMU;

Y ~— INMIOTHOCTB 9THX mopoj (kapBoHaTHuX — 2,7 Kr/cM®,
cyaebartubix 2, 3, ranorenuslx — 2,1—2,2 kr/em’?);

(C,—Cy) — meduIMT UACBINCHUMS MOA3CMHBIX BOJ COJBIO, CO-
JeprKauiefics B pacTopsioniecs nmopoge;

T - pacueTHO® BpeMs;

D — koappunnent anddysuu (Ans1 kapOoHATHBIX U
cyabgathbix mopog 5,5- 107 eM?/c, ranoreHunx —
1-107 em¥/c);

U — JeficTBUTeNBHAS CKOPOCTh (PUABLTPAINK TOA3EMHBLX
BOJA B KapCTYIOUHXCH MOpOAax;

i PacuetHas MOWHOCTL KADPCTYWOMAXCA OO A onpegesenus A MoxKeT OHTh
NPHHATA OT TOBEPXHOCTH MOJ3CMHBIX BEOJ( B MACCHBC J0 IVTyOHH, Ha KOTOpOll coepika-
1He KapGouaTa KaJdbLisl B RONC 112 BepAHCll PPAMHIC YUACTKa NPAKTHYSCKH PABHO (PHK-
CAPYEMOMY COJEPIKAHMIO Ha INLKHEH I panine,
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. D
a — mapametp, paBHbil —,

X — pacCToAlMEe OT pAacIBOPSIEMOH I[IOBEPXHOCTH JI0
TOUKH, IS KOTOPOH ompenensieTcst AedhuLUT Ha-
CHIIEHHA TOJ3EMHBIX BOJ,

Y eTOHUMBOCTL 3aCTPaHBACMLIX TEPPUTOPHH (MWIOMALOK) B palioHax
pasBUTHA KapcTa pekoMeHayercsa oueuuBath [121, 126] no cpeane-
TOIOBOMY WHCJY KaDCTOBBIX NpoBaloB Ha | kM® muomagm 1o ¢op-
MyJe

n
P, o==—, (130)
TAe # — UYMCJO NPOBaNoB, 0Opa3oBaBIINXCS Ha NJIoMmMaAu I 3a Bpems 7,

a4 TAKXKe 10 CpeJHEroJOBOH MOpAXKEMOCTH TepPHTODHH KapCTOBLIMH
IpOBAJAMHU, BhIpaXkaeMOH B LIPOLeNTpax, no opMmyie

o f
Py ==, (131)
11e Y[ — cyMmma nuouiazeit npoBasios (B w?), o0pa3sopaBlInXCs Ha

NJIOmAaAN 3a BpeMms f.

B 3aBHCHMOCTH OT CpPGANETOAOBOIO UMCIA KAPCTOBBIX TPOBANOB
34acTpauBaeMble TEPPUTOPHH MO CTCNEHH YCTOHUMBOCTH JAGASTCA Ha
YCTOHUMBBEE, OTHOCHTEJALHO YCTOHUHBBIC, NOHHIKEHHO YCTOHUMBELE,
HEJIOCTATOYHO YCTOHUMBBEIE M HeycToHumpele (tada. 1) [126].

TaGaunma 1!
Jenenue 3aKapCTOBAHHBIX TEPPUTOPHI
00 CTeNeHH YCTOWYMBOCTH JJSl CTPOHUTENbLCTBA

( pefuerofopoe UhCJI0 KhapPCTOBbLIA

NPOBWIOH Ha 1 KM=+ ILTOWI&fKH C1encnb 3 CrofiYHBOCTH TePPHTORII

0 (oBpasoBaHue [POBAJOB HCKIIOUEHO) | YCTOWUHBEE

0,01 OTHOCHTCIRHO YeTOHUNBhHIE
0,01—0,05 [TornxeHHO ye10HUHBELE
0,05—0,1 Henocrarouyno yeronynsne

0,1—1,0 Heyctonunere

[IpuiognocTs 3aKapecTOBAHHLIX TEPPPHUTOPHH (YUACTKOB, MJIOMIA-
IOK) IJTsl CTPOMTEAbCTBA PCKOMCHYETCS OleHHBaTh 1o taba. 12 [126].

[IpueencHuast xapakTeprcTHKA CTEHEHH MPUTOAHOCTH 3aKapCTo-
BAHHKX TEPPUTOPHH A5 CTPOHTEILCIBA SBJASCTCSA YCAOBIOH, TAaK Kak
3aKAPCTOBAHHBIX TEPPHTOPUH, HENPUIOAHLIX AJMfA CTPOHTENBCTBA, 34
HEKOTOPHIM MCKJIOUEHHEM, NpakKTHueckKW Her. Moxer ObiTh JHIUB
pasnnuHas CTOMMOCTb OCBOGHHSI NOJA CTPOHTeNbCTBO IMIOMIAJEH,
B Oojpitiefl WM MEHbIICH CTENCHW 3aKAPCTOBAHHBIX H € pasHOH cTe-
MEeHBI0 BO3MOMKHOTO NPOABJASHMA Kapcra. Tax, mo HameMy HpoekTy
CTpOMTENbHAS CTOMMOCTb COOPYXKEeHHH, pasMemaeMelx B pafioHe
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r. BaaroBemencka (Bamixupckas ACCP) na ywacTke 3akapcTOBaH-
nofi reppuropun Il KarteropuuH yCTOHUHBOCTH (CPeLHEroJ0BOC UHCIO
nposasoB 0,1 u Goxee), coctaBusa 11,4 man. pyb., a tam ke, Ha
y4acTKe 3aKapCTOBAHHOH TEPPUTOPHH V KATErODHM YCTOHYHBOCTH
(cpeprerojoBoe uucsoO ipoBano Menee 0,01) — 6,4 mmau. pyb.

Ta6anuwa 12

flokasiaresin NpUioJHOCTH
3AKAPCTOBGRULIX TCppPlTOpl"ﬁ NSl CTPOUTENLCTBA

Cpeluerogorne 4ULAD IPOBJ ICB
ua 1 KM? TromajH

Crenienb NPUIOANN.TH TEPPUTOPHH

Cennrebunana somna

. Mcriee 0,01 Ipurotsie
Ot 0,01 o 0,1 OrpanuyeHHo NPHTOJiHbE
Boaee 0,1 | Henpurognbie

MpoMBuwJdcHanasg ¥ TPAUCHOPTHA 300

[TpoBaasl McKMIOUdOICH [Ipuroanuic
Menee 0,05 OrpanuyueHno fpA1 OLHLC
boaee 0,05 Henpurognnie

CyWHOCTh TAKHUX METOJAOB HM3yuYeHHS KapcTa NPH HHXKEHEPHOo-
reoJIOTHYECKHX HCC/ASAOBAHUAX, KAK TONOTeo/e3ntecKuil, reopusuie-
CKHIl, TeoJOoropasBejouHbll, TIHJPOMETPHUCCKHH, THADOXUMHUYECKHH,
OYEBIJHA H3 UX HA3BAHHUI; I'€0J0r0-KapCTOJA0THEeCKHH, Mopdosoruye-
CKHUH, TUAPOMHAMKALMOHHBIH, naneoreorpaduuecKuii v iaJHHOJIOIH-
YecKHH MeTOABl KOPOTKOIO 0XapaKTepH3OBaHB BHDIE H HOAPoDHO
ONMcaHel B creuuadbHoll autepaTtype [149].

371ecb OTMETHM, YTO 3TH METOABt B GOJIBIIHHCTBE HE TONBKO B3aHMO-
cBf3alibl, HO ¥ 4ACTO HE OTAGMHMBL APYT OT APYrd, HOCKOJABKY HpH
HHAKEHepIIo-TeoJIOTHUECKHX HCCASJOBAHHAX KapeT H3YdaeTcsl KOM-
NJAEKCHO: OT 1ab/MOJeRNll, perucTpalnui, HaHeceHus Ha KapTy, Kauc-
CTBeIlHOTO M KOJHYECTBEHHOro OIHCAHUSA BCeX BHAOB KAPCTOBHIX IPO-
ABJIeHHH Ha HOBEPAHOCTH 3eMJii, B OOHAXKEHUS X H ropHBIX BhIpaboT-
KaX, YCTAHOBJCHHH YCIAOBHI H BpeMeHHM of6pa3loBaHusl KapcTa [0
APOTHO3a BO3MOXKHOTO €r0 OMHBJAeldsd (IPH JAPEBHEM 3aTyXIIeM
KapcTe) MM akTHBH3ANWHM (IPH COBPEMENHOM JeHCTBYIOMIEM KapcTe)
B HOBBIX, OTJIHYHBIX OT NPHPOAHLIX YCJIOBHAX, KOTOPHE OYAyT CO3-
JAHB NIPH CTPOHTCJABCIBE H 3KCIAyaralHH COOpYIKeHHH.

Ilpu »TOM MHOTHE BONPOCH KapcTa ele 0 Hauadd [OJIEBBIX
paoT MOIYT GHITH BHIZBJEHHl MpPH IeJdeHANpaBieHuoM cOope M 13Y-
YeHHH MaTepHaJOB MpeAnAyUIIHX HCCAEJA0BAHNI, HampuMep TOomorpa-
(uuecknx, reoMopdOJOrHYECKUX, NeOJOTHYECKHX M ApPYTHX KapT,
COCTaBJEHHKIX B pa3Hoe BpeMs, HX COMOCTABIACHHM MeXay coloi
H ¢ HaTypo#, 4TO MOXXCT MO3BOJIUTH INPHUONMKEHHO (BO BpeMelu)
OLEHHTb CTENEeHb AKTUBHOCTH NPOABJACHHA KapcTta HA [OBEPXHOCTH
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seman (moxasarenu P u B), rogoBelX OTUCTOB CTAUMOHAPHBIX Kapcio-
JIOI HUCCKHX ¢1allHE, B KOTOPLIX MOAIG Udiith 00neC 104HYI0 Xapar-
1ePUCTHKY 3THX TOKA3aTesel, HOCKOALKY B O14erax C1CfeHb aKTHB-
HOCTII IPOABJIECHHA KAPCTa NPUBOJUTCH 1O JAHHBIM HATYPHEIX HabJlo-
ICHHI;, 1[afeorcorpadHuecKiy, [aJ1eot eoMOphOJOryucCKnX, najaeo-
THAPOTEOJOTHUCCKHX OUEPKOB, H3 KOTOPBIX MOMKHO VSCHHTb BONPOCH
0 BpEMeHH, YycJOBHAX o0pasoBaHust M TAYy6HHE PacOpoCTpaHeHHS
Kapcera

Barknpe ¢BCACHHA MO KapeTy MOy T ObITh NOJYYElBl H3 OMPOCOB
CTAPQXKHIOB JAHHOH MECTHOCTH, 4 TaKAie ITacTyXO0B, JeCHHKOB,
TypucToB. [J151 ONCHKH YCTOHYHBOCT TEPPUTOPHK OOJBILIOE 3HAUCHHE
HMeEeT M3yueHHE MATepHaJOB H3bICKAHMH Ha 3aKapcToBaHHOH mio-
MIaAH HOA OTAGJBHBEIC COOPYHEHUH, HX KOHC1PY KUK, (yHIAMEHTOB H
VCJAOBHI 3KCIIyaTauud, a TakKe NPHMEHCHHBIX MPOTHEBOKAPCTOBBIX
meponpusruii. B HTore mceiepoBaHMi Kapera AOJHHLI OBTH MOJY-
YeHLl MATEPHAJBl, [MO3BOJSIONHNE HA OCHOBE TEXHHKO-3KOHOMHYECKHX
pAacueTOB PELINTh BOMpOC 00 OCBOEHHM JaHHOH TEPPHUTOPHH NOJ CTPOH-
TENBCTBO, O BrOOpe paubojice NOAXOAALNX BHAOB [1POTHBOKAPCTOBHIX
MepOIpUATHE HJAN Mepexoje Ha ApyTHe, MeHee BHIMOAIbIE ([0 Xapak-
Tepy peapedia, yAANSHHOCTH OT HCTOUHIKOB BOAOCHAGMKEHHA H 1p.),
HO He3akapcToBAHHEIE TeppHTOPHH.

B KkauecTBe NpPOTHBOKAPCIOBBIX MEPONPHSITHH B THAPOTEXHMue-
CKOM CTDPOHTEJLCTBE NPHMEHHAETCS 1JaBHHIM O0pa3oM neMeHTALus
KAPCTOBBIX MOJOCTEH 11 TPeH, B MPOMBIIIJIEHHOM CTPOMTENbLCTBE —
Kak LeMeHTAnHs, TAK H MepONpHSITHS KOHCTPYKTHBHOTO MOPSAKA:
roy GOKie ormope!l npu rayduHe kapcra 6oqee 20 M, ceafinble ¢dyHaa-
MeHTH! IpH nayOuie xkapera Menee 20 M, PyHAAMEHTH W3 CILIOIIHBIX
NJHf U JIEHTOYHBIE MPH HeDOJMBLIMX HAIPY3Kax oT 3JaHuil u Ap.

Hapsany ¢ xapcToM B CKaJbHBEIX MOPOAAX, OCHOBHOW NPHUMHON
BOBHMKHOBEHHH M PA3BUTHH KOIOPOTO SIBASCTCS PACTBOPEHHE HOPOJA
BOOH, HAOMIOAAIOTCHA CXOAHBIE ¢ HHM SIBJEHHA B HHBIX II0POIAX, HO
0] BJIMSTHHEM /1p} FHX (PAKTOPOB UM MPH HHOM B3AHMOJCHCTBHH BOJBI
H OOpOAbl. DTO —— 1ePMOKapCT B MEp3JblX [OPOAax, KJIacTOKapcr,
IAHHAHBIE KapeT, JECCOBH KapcT B MENKXOOOJOMOUHKIX M CBSI31BIX
rpyHTax Takune ApjeHus HocAT obliee Ha3BaHUE NCeBJOKapcT. B ux
o6pasoBaliiin OCHORHYIO POJIb HIPAIOT PHIHUECKHNE [IPOLECChl — BHITAH-
BaHHE MIPOCJOEB H JHH3 JbJa, COAeDKAIeroca B NOPOAAX, MeXxaHnuye-
CKOE BOBJEHCTRBHE Ha CBA3ILIE IPYHTH ABHKYIICHCSA BOABL (MeXaHuue-
ckas cyddosus), pacTBopeHHe BOAOH TOJIBKO LEMEHT2 (H3BECTKOBOIO,
1HIICOBOTO) MEMKOOGJOMOUHBIX IOPOJ M BBIIOC BOJOH H3 MaccHBA
HopoIEl MEJIKHX ee o0JOMKOB, OCBOGOKAEHHLIX O LEMEHTd.

K nceBrokapeTy MoxkeT ObITh OTHCCCH M TaK HasblBaeMbifl THIlO-
FeHHBIl KapeT, BeTpewanuuicsd B [OKPOBHHX oTnoxeHHAX. OH
ofpadyercsl B pe3yJabTaTe MPOLHKIIOBCHHA B PHIXJBI UeTBePTHYHBIH
MOKPOB M3 KOPEHHBIX MNOPOA MO TPEUHHAM pasjoMa [HIOreHHBIX
pacTBOPOB M Ta3oB, ofJafalouiMX BHCOKOT KOPPO3HOHNOI cnocoB-
nocthio 183 1.
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3. UCCAEROBAHUA B OMONSHEBBIX PAHOHAX

Iloa OLOJ3HSIMH MOIIMMAETCS] CAMOIIPON3BOJBHOC CMEIeHUEe MAcC
TOPHBEIX MOPOJA BHU3 IO €CTECTBCHHOMY MJH HCKYCCTBEHUOMY CKJOHY
(otOCY) TOA BANMIHEM CHJBL Ts:KecTH. ONOJ3HM BO3HMKAKOT H pas-
BHBAIOTCS HA eCTECTBEHHHIX OCPEroBHIX CKJOHAX Mopell, 03ep, BOjo-
XpaHUJHIL, PeK, OBParos, Ha CKJIOHAX TOP ¥ HA HCKYCCTBEHHAIX OTKO-
cax KaHaJloB, KaphepOB, KOTJIOBAHOB, BBIEMOK, 3eMJIfAHBIX HachIneil.

OnoasHy nposIBASIIOTCS TOrAd, KOTJZA COOTHOLUGHHE CHJ, YAepIKH-
BAIOIUX MACCH I'PYHTA HA CKJOHE (OTKOCE), H CABHTAIONLMX CHJI H3Me-
HASTCA B CTOPOHY YBGJHYCHUS NOCACIHHX. IJTO NPOHCXOIHT BCJCH-
CTBHE YBCJHMUYEHHs KpYTH3HBl ECTECTBEHHOIO CKJOIIA NPH TOAMEIRE
ero BOJOEMOM, BOJOTOKOM HJIH YPC3MEPHO KPYTOTo 3aM0KEHH S HCKVC-
CTBEIIHOIO OTKOCA BHIEMOK, HaChINeH, ocaabIeHusT TPOSHOCTH TIOPOJ OT
BHIBETPHBAIIHSI, €CTECTBCHHOIO H MCKYCCTBEHHOrO TNCPCYBJIAKHEHHS
nopoA, (UALTPALUOHHOIC JAABJCHHS, BO3ACHCTBUS CHJ 3eMiaerpsice-
HHS$I, BHEIIHHX CHJ (HACPY30K OT COOPYMKEHHE, TPAHCIOPTa, OTBAJOB
TPYHTA) H pa3JIHUHBIX QOPM X03SAHCTBEHHON U CTPOHTENIBbHON JesdTeNb-
HOCTH 4eJOBeKa, OCYUIecTBANEMOf 6C3 yuera reoslorHYecKHX ocofeH-
HocTeHl TOH WJM MHOH TCPPUTOPHH.

Ha teppuropunm CCCP omnofsuM MIHPOKO pasBUTH BAOJE mole-
pexxpa Uepnoro mopsa — y r. Opeccol Ha lOxuom Oepery Kpeima,
Ha rokHOM crJoHe KaBkaza — oT r. HoBopoccuiicka no r. Barywms,
Ha 6cperax o3. Baiixan, na npasom fepery DBoarun — y ropopos
loperoro, Yawsnoscka, Capatosa, Bodarorpaga, Ha npasoM Oepery
Huenpa — B pafione r. Knera, Ha CepepuoM Kaskaze — B GacceiiHax
pek Ky6anu, Jla6e, [Tmum, TTurexa u B gpyrux pafioHax.

OnonsHu obpa3yioTcs Ha CKJOHAX H OTKOCAX, CJAOXKEHIIBIX TJIHHH-
CTBIMH NOPOJAMH -— TOKPOBHBEIMH CBA3HLMH H KOPEHHEIMH NOJYCKab-
HeIMH. Han6oJbileMy 0onoa3aHui0 MOABEp¥KCHBl CKJIOHBI, CJAOMKEHHBIC
qepenyoIHMUC CIOAMH TVIMKHCTBIX NOPOA, CHOCOOHBIX HACBIATHES
BOJOH, M TPOCJHOAMH BOJOYHOPHBEIX TOPO.

HadmopawTesn Tak:ke ONOA3HM CKAaJbHBIX [OPOA, IIPOHCXOASALINE
Yaile BCErO NpPH 3afderaHdi HX la CJA0fAX [MIHHHCTRIX OTJOKEHHH,
HaKJOHEHHBIX BHH3 N0 CKJIOHY K 0a3HCy 3pO3HM, M ILIPH YBJAAXKHEHHH
TIOBEPXHOCTH 3ITHX TJHHHCTHIX TOPOJ 4ATMOCHEPHLIMH HJM XO3%f-
CTRCHHBIMH BOJAMH, MOCTY MAIILHMI 10 CHCTEMaM TpELIHH B CKaJIbHbIX
nopojax.

B ononsHeBHIX palioHaX HAKOIVICHHE CHJI, TIPHBOISAIIHX B ecTe-
CTBEHHBIX YCJAOBHAX K OMOJ3AlIHI0 HEpepKo OrpOMILIX MacC 3eMJH,
TPOHCXOJHT MELJICHHO, B TCUCHHE NJIHUTCIBHOTO Ilepnoja, uacto Oes
BHAHMOTO B 9TO BpeMs HAPYUICHHA YCTOHUYMBOCTH CKJOHA, a caMm
OMOJI3CHb OKa3BbIBACTCSH JHillb 3aBeplUAIOUIUM 3BEHOM B oflleM mpo-
necce onoasHeoOpazoBanus, NPOSIBICHHEM MOMEITa Nepexona B 3TOM
npoliecce KOJNUYECTRA B KauecTBo. JTo MOJ0KenHe Ans reoJora,
BEJYLIETO HHKEIepHO-TeoJorHYecKue H THAPOreOJOIHYECKHE HCCae0-
BaHHS B OMOJ3HEBBIX pafioHax, AOMKHO ObITb NPHILHIHATLHOH
METOJOJIOTHUYECKOH MOCBEUIKOM, ¢ NO3HLHI KOTOpPOH yCTOHUHBO He To,
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4TO He MOJA3eT CerojHf, a TO, YTO lie COJAEPKUT PAKTOPOB OTOJIHC-
oBpazoBanus. Ilpu nHanmunu daxkTopos onosa3neobpazoBaHisA YCTOl-
ygBble B TEUGHHE AJHTENBHOIO (B reoJIOrHYECKOM CMBIC]E) BPEMeHH
Macchl TIOPOA MOTYT B eCTECTBEHHBIX YCJAOBHSIX BHE3AnHO NPHITH
B ABH:KeHHe. McKy ceTBeHHOR H3MCHeHue (VXY aueHne) yeaopul yeroki-
YHBOCTH 3EM/IAHLIX MAacC Ha CKJIOHC NMPH HAJAH4HH GaKTOPOB OMOJ3He-
00pas3oBaHus MOKET [IPHBECTH K MPOSIBJCHHIO OMOJ3HEH paHblle, YeM
5TO MOTJIO Obl IPOM30HTH B €CTECTBEHILIX YCJAOBHAX, WIH K 06pasoBa-
HHIO ONOJ3HeH TaM, rje B ecTecTBeHHHX YCAOBUSIX OHM Onl e BO3-
HUKAJMH, OTHM HMEHHO OTPeAC/SIIOTCSI MeTOAOJOTHYECKHE [O0JX0H
K HHKEHEPHO-TeoJIOrHYECKHM HCCJIe0BaHUSIM B ONOJ3HEBHX pafionax
W 3ajaud reoJora B M3YdUEeHHH CYUIeCTByIOmed oOCTAHOBKH, e mpor-
HO3¢ Ha TNEePHOJ CTPOHTENLCTBA 1 3KCIIYATALMH TPOEKTHPYeMbiX
COOpYKEeHHH.

I'lo BoszpacTy nopoj, BOBICKAGMLIX B ONOJI3EHD, PA3JIHUAIOT ONOM3HH
HOKPOBHAIX OTJIOXKeH U H KOpeHHBX nopol. [TocnenHue npeactapasior
coBolt, Kak npaBuno, 6oJee rpo3Hoe ABJICHUE, UeM OTION3HU TOKPOBHEIX
otnoxennit (onoasuu ua IOBK, Uepnomopckom nobepexkbe KaBkasa,
na Bogre, Quenpe). Mayuenune taxux onosnsueil u Mepsl 6opbObl ¢ HEMHE
gosee cioxHpe., OAHAKO M OMOM3HH MOKPOBHBIX OT/JOMKEHHH TpH
3HAUHTENBHON uX Moutnoctd (10—20 M) — BrneyaTIsIONIAS KapTuHA.
Takune OmMoOJ3HM M UCCJABNOBAJUCH ABTOPOM BO MHOrHX palonax (Ha
JleHrcOM3CKOM llepeBale no Tpacce HedrenmpoBoia Baky — barymu,
TeppuTOpHY HedrenpoMbicaos «I pysuedroy, «KpacHogapuedTsy 1 ap.).

Ilo BpeMerH mpoOsiBJIeNHs ONOJ3HE JEJNSIT HA ADEBHHe, 0Opa3oBaB-
HWIHCCH NMpY HHOM, YCM B flaHHOe BpeMsi, Basuce 3pO3HWH, H COBPEMEH-
HBI®, CPe/IH KOTOPHIX, B CBOIO OUepefib, BHIARASAIOT N0 (PAKTOPAM Pa3BH-
st [115]: pBuKywuecss (cBexkue, AeACTBYIOUIHE), NPHOCTAHOBUB-
[Hecsi, OCTAHOBHBIIMECS, 3aKOHUHBILHECH.

B pailoHax pa3sBHTHA OTO/J3HEBHX sIBJAeHNH Haubosee 6e30MacHbIM
B OTHOUICHHH I1AHOBOH YCTOHYHBOCTH MECTOM Pa3MelIeHHA COOpYyKe-
HHE ABJASeTCs MJOUAAb JApeBHEro ONoJ3Hsd, 0asuc KOToporo ObLI
HAMHOI'O HHKE CcOBpeMeHHoro 0aszuca 3pO3HH, HMEIOUIEro HaleKHBIH
KoHTpdiopc B opMe MOIHOMN TOMIH COBpeMelHbIX (I0CAEOTON3HEBIX)
OTNOKEHHH, a4 Takke TIJIOMALL COBPEMECHHOrO 3aKOHNHBUIETOCS
OTION3HA, JABHIKYHIME CHJB KOTODOIO I[IOJHOCTHIO peaNM30BAHBl H
JanbHefiliee ero ABMMKEIHe B eCTeCTBellHhX YCJAOBHAX HeBO3MOXKHO.
Oanaxko cjaelyer yuHTHBATH, YTO Ha CKJIOHAX C APEBHHMH HJH COBpe-
MEHHBIMH 3aKOHUHBLUIMMUCS OTOJ3HAMH NpH ofmeil B ecTecTBelHBIX
YCAOBHAX UX YCTOHUHBOCTH MOTYT BO3UHKHYTh JOKAAbHBIE BTOPHUHEBLE
OMOJM3HH H TOABIZKKH T'DPYHTOB, €CJAH €CTECTBeHHBIE YC/JIOBHf NpPH
OCBOGHHH 3THX TMJIOmAafell OyAyT H3MeHels B XYAWNYI0 CTOPOHY
BCJEJCTBHE, HampuMmep, OOBOAHEHHs TPYHTOB CKJOHA, AOTOJHHTEIb-
HBIX TIPUIPY30K, KPYTOiHl MVIAHMPOBKH CKJOHA U Ap. Bojee Toro, mpH
noApesKax M BbIEMKAX B 30HE s3plKa JPeBHEro M/JAH COBPEMEHHOIO
3AKOHYHBILETOCS ONOM3HSI OH HEJHKOM MOXET «OXKHUBITLCAY; NPH 3TOM
ray6uHa ero OyjaeT ompeAessiTbCsl yKe HOBBIM IICKYCCTBEHHBIM 0asu-
COM — BBICOTHBIM TIOJIOJKEHHEM JHA BbIEMKH.

o
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Crnefyer Tax»kC YYHTLIBAThb, YTO Ha OIOJ3HE I'DYHTHL OCHOBAHNA,
KaK MPaBHJIO, MOT'YT ObITh OCJTa0ACHEl, HEOAHOPOAHK 1O COCTABY M MOT Y
0KasaTbesl HA OAHOH M TOH JKC FOPH3OHTAMBHOIT TMJIOCKOCTH pasfnyg-
HEIMH cTparturpaduiecKiMu ropusoltaMu. OCOOEHHO 3TO XapaKiepilo
JIJI8 CTYNEHYATHIX OMOJ3HEeH M ONOJM3HeH ¢ TOBTOPHLEIM ONoA3aHHeM
NOpOA B Hx Teje. JIulib MPH OAHOPA30BBIX ONOM3HAX — CABUTaX 0e3
HaPYIIEeHHs NOpOJ B TCJEC ONOJ3LSA — M0CIeJ0BaTeNbHOCTh HX Hamja-
CTOBAHHS COOTBETCTBYET CCTECTBEHHOH.

B npusesenHOM BbIllle ONpejeJeHHY HOHATHS «ONOJM3EHb» TOCTel-
HUH paccMarpuBaeTcs KakK (H3HKO-TeoJOrHuecKoe ABICHUE, MMEIoIICe

Pic 51 Cxena oaevedron Onod ,He
1 — Gy oBKa (priza, 2 — TPOLM' Bl Cld»

J — CTPFK1 Cpnisl 4 — CIVICUH O[O0 14He
BBle, J — TPCUUIBI P23, BILT 6 — 1¢710 011041 3
HS 7 - noXe orotiusg, & — 3a6onotuen
H(CTL, § TPOIMUHDI  BCUYYHBAY 51, [0 —
SIBK cuoa3Hga, I nehonManua  oc 07
HUA O 10J13115

B NPHPOAHBIX JCJAOBHSIX CBOM IPHYMHEL M MOATOTABJIMBAEMOE pasBli-
THeM H ACHCTBHEM MHOTHX B3aHMOCBA3allElx (PAKTOPOB (KJMMAaTHue-
CKHX, eOJIOTHHeCKHUX, THAPOIeONOTHUCCKUX, Onomornueckux). Bumecre
¢ TeM ONOJ3HeM Ha3LIBAlOT M COOCTBEHHO CMHOJ3IIYI MACCY TMOPOA,
paccMaTpHBad ero Kak ABAeHNHe MOpQOMOTHYeCKOe, KaK EMEUT Pesb-
eda, HMetollero cueyuduueckyio gopmy. B 3TOM cMBICTE Yy OnOA3HA,
Kak H y mo60ro Apy1oro MopgoorHyeckoro teja, pasinyaioT OTACIb-
Hble 3MeMeHTH (puc. bl).

B muane omoasenb MOET HMeTh GopMy MNOJYKOJbIA, MONYYallid
(omoA3HeBHE MUPLH) HIH AJHUEHOTO ¢A3BIKAY C PACIIMPCHHBIMH KOHTY-
paMM y HHKHeH rpanuusi. [Tpy ononsue mMaccsl rpyHTOB ABUAKYTCSH 110
HAaKJIOUHOH, 4aCTO UANIAPHUEcKOH (OpPMBL NOBEp X HOCTH, HA3hIBACMOH
MJIOCKOCTBIO (3€PKAJIOM) CKOJMBKCHH S, UIIH JOKEM, onoJ3is, BepxHiowo
TPAHUIY JIOXKA ONOJ3HS HA3BIBAIOT OPOBKOH CpHIBA, OOHAMKHBINYIOCS
y OpOBKH CphiBa uacTh JIOKA — CTEHKOH CpLIBA; BHICOTA TOH CTElUKH
XapaKkTepu3yeT BBHICOTY cpuiBa omogasHs OOmyo Maccy Croa3iunx
IOpOJ| HA3bIBAIOT TEJOM OTMOMA3HA. B npejenax tesa onosislisi CIoji2al0
[Ke MOpOJbl HaCTO PA3PBIBAITCS HA OTASNbHBEIE OJOKH CO cMElleHHEM
II0 BBICOTE OZHUX MO OTHOIIEHHIO K APYTUM M 0Opa3oRaHueM cTyIeHei.
B cBA3H ¢ 3TUM HA OTIOM3HAX Pa3/IHYAIOT TPEUIMHE! pa3pbiBa H OMOJ-
3HEBBIE CTYICUH, & B HX TeJ€ — TUIOCKOCTH CKOJIbKeHHsI. B HHAHeR
9ACTH OINOJ3HS CHOJ3ILUNE TOPOALI HACTO BCNYWCHB H pa3iesieHbl Tpe-
IIHHAMHE, a KOpeHHBIe NOPOABl J0Ka AehOPMHpOBAHbL; 3[eCh XKe He-
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peako HabmoaaroTest 3a60M04eHHOCTs M OTKPLITBIE 3aMKHYTLIC JY3KK
BLICAUMBAIOIIHXCA H3 OMOJ31is TPYHIOBLIX BOZ.

Muznenepilo-reosorugeckue HCCACAOBAIINA B OLOJ3HCBEIX paloHaXx,
KaK H B JIOOBIX APYTHX, HEOOXOAUMO HauuHATL cO cOOpa M H3yUYeHus
JUTepaTypHBIX H (QOHIOBBIX MaTepHajJoB no Tonorpaduu, reosoruu,
THJPOTCOJAOTHH W MOP(OJOTHH JAAHHOH MeCTHOCTH, aTMocdepHbIM
OCajKaM M MX pacnpeieseHuio, OMMCAHHIO NMPOHCXOAWBILHX KOTAa-
aub0 omoa3HeH, AAHHBIX SKCIAYATALMH PACTONOKEHHHX B RAHHON
MECTHOCTH cOOpYKeHui u Kommynnkauuil. ITocne storo nonxuo GeITh
BBIIOJIHEHO J€TaJbHOEC PeKOTHOCIHHPOBOYHOE OOCHEAUBAHHE TEPPHUTO-
puH B HaTypPe, 4TO NO3BOJUT COCTABHThL OblIee IpeicTaBleHHIe O Mac-
mtabax ONOJM3HEBBIX SIBAeHH, MPHYMHAX HX O6pa30BAHUST M PA3BHUTHA,
Tako#l NOAXOA K HauaJdy M3BICKAHHI B OIIOJ3HEBBIX paloHAX HMeeT
oco00 Baxklloe 3HAYEHHE, MOCKOJBKY JMIIb B 5TOM CJAYUae MOXKHO
COCTABUTh NMPOrpaMMy LEC/ACHATIPABJAEHHBIX [OJEBbIX W Ja00paTOPHBIX
HCCIEI0BaAHUI.

B coctaB u3BlcKaTeNbCKHX MONEBHX PadoT AOMKHBI ObiTh BKJIO-
YeHBI:

1} Tonorpaduueckas cheMKa HCC/lefyeMoll TEpPHTODPHH B MaciuTabe
1:1000—1 : 500 B 3aBHCHMOCTM OT pPasMepOB IIOMAAH CHEMKH H
xapakTepa penabeda. MacmTal TonochbeMKH JOMKEH ObITh YCTaHOBJIEH
reoJioroM coeMecTHo ¢ Tonorpadgom. Ilpu aToM reosor 10AxKeH BbAATH
crennalipHoe 3ajanue s TOMOCheMKH, NpeaycMaTpuBaonee Heodxo-
JUMOCTb OTpAKEHMS Ha IJaHe BceX ocobeHHOCTEH penabeda, MMEIOIIHX
3HAUEHHE MOHCKOBHIX NPH3HAKOB M MHAHKATOPOB NPH AAHHBIX MHKe-
HEPHO-TEONOTHYECKNX HCCASAOBAHUAX (A1 oOJeryeHuss paboTH To-
norpada o0co00 BaKHBIE 3JMEMEHThI, NOAMeKallHe CHEMKE, [EOJNOT
JOJIKCH [pejBapuTenbHO 3aduKCHpPOBATE B HATYPE 3HAKAMH);

2) KOMIICKCHAS HHKEHEPHO-TeONOTHYECKAS ChEMKA, NIPH KOTOPO#
JOJIKHEl OBITh BBISIBACHLL COCTAB, MOUTHOCTh W YCJIOBHSA 3ajeranus
KODCHHBIX H MNOKDOBHLIX OTNOXKEHHH M I'MJAPOrcoJoTHYecKue OcobeH-
HOCTH IJIOIAAH cbeMKH. CheMKa OMKHA ONHPATECH Ha JOKYMEHTAIHIO
eCTeCTBEHHBIX OOHAXeHHi, cHelualbHBIX BBEPAaGOTOK — CKBaXKuH,
mypdoB, pacyucTOK H Ap. Ilpyw HHKECHEPHO-TeONOTUMECKOH CheMKe
ONOJ3HEBBIX YUACTKOB IJIABHBIM SIBJsITCA He coOMOoAeHHe KOHAMIIHOH-
HOCTH KapThl HA BCEX ee yyacTKax, a COCPefoTOUeHHE MAaKCHMyMa
TOYCK HaOJMIOJCHHI B MecTax, Ije ACTANBHOE H3YUEHHE [O3BOJUT
B 0ojlec KODOTKHI CPOK BbISIBUTH IPHUMHBEl ONOJ3HCH, YCTAHOBUTh
BpeMA uX 00Pa30BallMs U COCTOSIHHE B JAliibli MOMEGHT, OICHUTL BO3-
MOXKHOCTb BO3OOHOBJCHHS U DasBUTHA B OyAyuieM (€CJIH OIOJM3HH
APEBHHMC HJIH OCTAHOBUBIIMECH COBPCMCIHBIE) M OOOCHOBATH BHIOOD
NPOTHBOONOJA3HERBIX MeponpusaTuii. TakHMu MecTaMu — SIBJAAIOTCS
IpexK/e BCEro BHEIUIHE I'pAHILB] ONIOA3HEN, TOUIEE MeCTa COMp SKEHM i
Tesa OHOJ3HSI 110 BCCMY €I'0 NEPHMETDPY ¢ «UETHKOMY.

3zecp mo monepeduHHKaM, NepHeHAMKYJAADHEIM K OpOBKe CPhIBA
ONOJI3lisl U PACIOJIOKEHHBIM Ha BCEX XapaKTepHbIX MeCTax, He peie
yeM uepe3 50 M JOMKHBI ObITh NPOHAEHL! pacUHCTKH, KaHABH, HIypQH
MM CKBaXKUHbl y OpOBKM cphbiBa onossHs 3a ee npeaeidamu. Llar
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MeXKAY BLIpaBoTKaMu Ha nonepeuHnkax He Gojee 50 M, 3a60it Boipabo-
TOK — HH¥Ke JIo¥a ONoJ3HA. B npelenax tena onoj3Hsl HauOOJbINKI
HHTepec I pasMellleHHs BhlpafOTOK MOTYT MpelCTaBHTL THIJOBbLIE
VYACTKH OMOJ3HEeBHX CTYIeHeH, caMd CTYyOeHH, Y4acTKH pa3BHTHA
TPEIMH paspbiBa, TPEWHH BCOYYHBAHUS, a HA CKJIOHE («IETHKE»)
mecrta neperu6a erc npoduas 1 061acTh COBpEMeHHOTo Gasnuca Spo3uH.

Dypenue CKBa:kKHH HA ONOJ3HEBOM CKJOHE CJeNyeT BHINOJMHATh
yIAPHBIM cHOco0OM C IIpHMEHEHHEM B KauecTBE HAKOHEUHHKOB Oypo-
BHIX CTaKaHoB. BpamarenbHoe OypeHre, B TOM UHCAe KOJOHKOBOE
¢ MpOMBIBKOH, M 0cOBEHHO MIHEKOBOe OYpeHue 31eCh HeNpHMeHHMH.
Ilpx ommcaHHM W CONOCTABJEHHM KepHA H3 CKBAXKHH B ONIOJ3HEBOM
Tesle M B UEJAHKE» MOT'YT OBITh JOCTATOUHO TOUHO ONpefes]eHH MOIl-
HOCTh ONOJ3HS, TyOHHA 3a/0KeHdst 1 GopMa ero Jioxka, HaJauyde H
XapaxTep MI0CKOCTel CKOJbKEHH B CAMOM TeJle onoJ3ns. s nayue-
HHA HErMyOoKHX (40 5—6 M) Onosn3Hel-ONMBIBHHE LeJecoo6pasHo NpH-
MeHsITb KaHaBBl, pacnosnarasi X OT OPOBOK OMOJ3HSA IO HaNpaBJEHHIO
ero ABMKeHusA. B aTom cayuae 4acTo MOXKHO OrpaHHUYHTHCH HAJEKHBIM
KperjleHHeM JIMIIb JJHHHBIX OOKOBHX CTEH KAHABBHl, OCTABAAS BepX-
HIOKO W HHYKHIOK CTEHKH OTKPBITHIMH HJIH 00JerdeliHO 3aKpenIeHHbBMH
¥ JOCTYMHBIMHE IJI51 HX OCMOTpa, ONHCAHUA Nopol H oTOOpa MOHOJIHTOB.

JlaBopaTopHele HCC/IeJOBaHUA TPYHTOB JIOJZKHBl BHIOJHATECA IO
MOJHOMY KOMIJIEKCY PH3UKO-MEXaHHUECKHX H BOAHBIX CBOHCTB € c06-
JIOieHHeM obImenpHusaTOR MeToAuKY. McKitouen e JOMKHO ObITh JHIIb
B OTHOIIEHHH MeTOMKH ONpeJeIeHH CONPOTHBAEHH S TPYHTOB C/IBHTY,
3HAUeHHe KOTOPOrO JOJKHO COOTBETCTBOBATH NPHPOAHOMY (H3HYe-
CKOMY COCTOSIHHIO TPYHTOB 10 UX IVIOTHOCTH — BJAXKHOCTH H [IPOTHO-
3HPYeMOMY COCTOAHHIO IPYHTOB MO MIOTHOCTH — BJAXKHOCTH C Y4eTOM
nepHoAa rojga M roja Hauboabllell BOAHOCTH (MO oCajKam), a TaKixKe
XapaxTepa HaMe4aeMoI'o OCBOSHH A Y4uacTKa CKJOHA MoJ CTPOHTENLCTBO
(mnanpoBKa, pasMEllleHHe COOpYKeHHH, TJIYyOHHA 3a/10KEHHS HX
¢tbyHnaaMenToB, o0BoAHeHHe PYHTOB NPH 3KCIJyaTaludH cOOpYKeHHH
uap.).

Ha cknonax B omonsHeBhIX palioHax JeHyAAlHsT HePeiKko noJ-
HOCTBIO CKPBIBAET BielHHE CJeibl M NPH3HAKH IIPOTEKABIIHX 3JeCh
HHOTJA 3HAYHTENbHBIX OMOJ3HEBHIX sBJeHHi. IlosTOoMy no BHeurHe
CHOKOHHOMY BHAY CKJIOHA M KAXKYIIHMCS THIHUHBIMH A4 YCTOHYHBBIX
CKJIOIIOB XapaKTepoM ero pejpepa H KPYTH3HOH He Bcerja MOXKIO
CYAMTE O 6e3ycJOBHOH YCTOHUMBOCTH CKJIOHA NOPH CTPOHTENBCTBE
Ha HeM H 3KcIJiyaTauuu coopy:xeHHuit. Has storo caepyer mo ofmuM
reoJIoro-MHTON0! HYECKHM # FHIPOreoNorudeCKHM YCJIOBHAM, HCTOPHH
pasBHTHA B JAHHOM palioHe penbeda OLEHHUTH CTCMEHb BEPOATHOCTH
HAJHYHA Ha CKJIOHE APEBHHX ONOJN3HEH, MPOHCIIENIIHX HPH HMHBIX
(morpebenHrlx) Gazucax sposuu. [Ipu Mamefiici crernedn BepOSTHOCTH
HAJIHYMS JPEBHUK ONOJM3HEH HHKEHCPIIO-Te0JOTHIeCKHe HCCNeI0BAHN A
HA TAKOM CKJOHEe HeoDXOAWMO BHITONHATH, KaK HA OnoasueBoM. Ilpu
3TOM 06A3aTe/bHO [0J3KeH ObiTh BHISIBJAEH 0a3uc APEBHCIO ONOJ3HA.
[lpuMepoMm 3Toro siBsieTcs MOMOTHE, Ge3 BCSAKUX IPH3HAKOB NOABH-
HKEK CKJIOH AOMWHBL pyunsl, Bhnajawmwero B p. Kar, ha KotopoM 6ot
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Pue 52 Cxema apeBHero onodsHs
1 — cyrauHku, 2 TJHHB JOPCKIEe, 3 — NECUYaHHKH, 4 — aJeBPHTH, 5 — YIJH, YIJIHCTHE CAdHIBl H YPJHCTBI® TJAHHBL, 6 — depHbie GHTYMHHO3
nebeln, ApecBa IPAHHTa, § — TOPHAOHT KEJE3HCTHIX hOHKDelUHH, 9 — HacCbiMHOH FPYHT, [0 — MecronoJomeHHe NPOEKTHPYeMBIX
(GasucHoe noxKe onoasis), /4 — nuo-

Hble TJTHHBL, 7

coopyxKeHu#t 11
CKOCTH CMeuledHs (JioAKe) OMoJ3HeBbIx TeJ BTOPOTO NopAnKa,

HOCTH CKJIOda, /6 — pasB(HouYHble BHPABGOTKH, /7 — obHaKeHUS

YPOBCHL I'DYHTOBBIX BOA, /2 — GasHcHaf [MOCKOCTb CMELelHs OMoJd3HeBOH YaCTH CKJOHA

14 — NMHHUA eCcTeCTBEHHON MOBepXHOCTH CKJAOHA, 15 — Auuus MJAHHPOBKH MOBep\=



ofuapymeH OMUBLIMA C 11a4aJd0M CTPOHTIJBHBIX padoT ApeBuii
onoJzers (puc. H52). B pesynbrale ero AeTaJbHOrO H3yueHUs IOTpe-
GOBANOCh TIPEAYCMOTPETh PSIfl CTPOUTENbHBIX MepOUpHATHH And obec-
HeYeHns YCTOHYHMBOCTH OTKOCOB BBIEMOK ¥ HAcCHneH, a Takike IpyHTOB
OCHOBAHUSA COOpYIKEUUH, 3alPOCKTHPOBAHHLIX HA ITOM CKJjode.

4. WLCAEAORAHHSA B PAWOHAX PACIPOCTPAHELINA
BEUHAMEP3NLIX I'PYHTOB

[TpH HHKEHEePIO-TeONOIHYCCKUX HCCASAOBAHUAX AAA CTPOUTENb-
CTBa B paifloHaX BEUHOMEP3ALIX IPYHTOB MOXKHO HCXOAHTB H3 JABYX
NpUHUANHANBHBIX NosoxcHuil: 1) ofulee BbIsiBIEHUE FEOKPHOJIOTHYe-
CKHX oco0eHHOoCTell MEp3JBIX NOPOJ, oNpefieJeHne UX PU3HKO-MeXaHu-
YyeCKMX CBOHCTB i o0oCHOBaHHS Bbiopa MeTOAa CTPOHTENbCTBA
coopyxkeHui; 2) BEIOOp 3apaHee MeTOfA CTPOHTENBCTBA COOPYIKEHUS
H NPHMEHHTeNbHO K HeMy u3yuellie Mep3Jiblx mopof. ITocraHoska
HHKEHEPHO-TeoJIOTMUeCKHX HCCAEAOBAHUN N0 NePBOMY MOJOMEHHIO
ABJASIETCA OOLAM CIYYdeM H MOMKET OCYIIECTBIATHCS B JoOoH 30He
BEUHOMEP3JBIX IPYHTOB, HE3aBHCHMO OT CTeNeHH I'€OKPHOJOTHYSCKOil
H3YYCHHOCTH pafoHa H OIBITa CTpoHTeNnCcTBA B IleM. [locraHoBKa
HCCAE0BAHUA MO BTOPOMY MOJNOKEHHIO BO3MOXKHA H Ilelecoobpa3Ha
B ZIOCTATOYHO H3YYEHHBIX B Mep3JIOTHOM OTHOWIENHH pafoHax, ¢ Ha-
KOIMIEHHEIM ONBITOM CTPOHTEIbCTBA.

CrpouTenbcTBO COpYXeHH B palioHax BeyHOH Mep3JIoTH oCyHIe-
cTeAsercs, Kax uanecruo [1471, no Tpem merogaM. MeToa co X -
paHeHHST Mep3JOTO COCTOSSHHUY FPYHIOB 0C-
HOBaHHS 1a BeChb NEPHOJ 3KCIJIyaTalldd COOPYKCHHH HIHPOKO
npuMensiercst [148] npu MoutHocTH Mepsablx rpylitoB Gosce 10 M,
YCTOHYHBOM TeMIIePAaTyPHOM HX PCKuMe, HeOOJIBbIIOH MIOMAAH Coopy-
XeHUs B IVIaHe U HEBBICOKOH ero TemiooTjade.

Metrona npucnocolOMeHusdT KOUCTPYKIUHUHU CoO-
OpYXeHH s K HepaBHOMEPHOH ocajke IDYHTOB OCHOBAHHA MO
Mepe HX OTTaWBaHWA NMPH 3KCIAyartauu coopykenud. [lpumenenne
3TOTO MeTojia BO3MOKHO H [lejecoo0pasHo, Korjla 0XKHAaeTCs Bhljele-
HHe OOJIBHIOFO KOJMUeCTBA TenJAa MPOEKTHPYEMBIM COODYIKeHHEM,
B YCJOBHAX HCYCTOHYHBOIO TeMIePaTyPHOTO pekKuMa MepaJibix TPYyH:
TOB, KDYMHOOOJOMOYHOM MX cocraBe u HeGOJbIIOM DPaBHOMEDHO
pacnpejeNeHHOM COfep’<aHHH JbJa B FPYHTax, T. €. B [PHPOLHHX
MeP3JIOTHBIX YCJAOBHAX, KOTJd H COCTAB MEP3JIBIX I'PYHTOB, U Xapakrep
HX JBAUCTOCTH 0OYC/JIOBAUBAIOT PYU OTTAMBAHWK HeOoJbliHe 0CajKy,
HCKJIOUAIOT Pa3XKHKeHHEe TPYHTOB 1 HX BEJABJIUBAHHC H3-110J COOPY-
HEeHUs.

STOT MeTOJ, 3acJyHBaeT 0cO00T0 BHHMAHU S MPH IPOEKTHPOBAHITH
B pafioHaX BeYHOH Mep3JOTH ROAOXPAHHIHIL, XBOCTO- M IIAMOXpa-
HHJIMLL, KOTA& NoJ OCHOBAHHEM IIOTHHEL, AaMOBl TPYAHO COXPAHHTDb
FPYHTBl B MeP3JIOM COCTOSIHHH, a HX NpeJBapuTeNbHoe OTTaHBaHHE
noporo. Taxo#i meron npepycMarpusaics Hamu B TOO crpoutenbctsa
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Ha Y10kaHe B JoJHHC p. Hapa XBOCTOXPaHWIHMIIA ¢ WIOTHHOHA BHICOTOI
90 M.

MertoJa mnDpepBapuUTeNbunoOlro OTTAaHBAHHM
TrPYHTOB OCHOBAHHSA COOPYXKeHHHN [OPUMEHHM
B YCJAOBHSIX, KOTJIAa HEJIb35l COXPAHHTh IPYHILL B MEP3JIOM COCTOSHHH,
Korja JbJOHACHIIEHHOCTh FPYHTOB OoJjbluas ¥ TJ1aBHOE BechbMa
HepaBHOMEpHAs B IJIaHe U NO TJyOuHe, 4TO He NO3BOJISAET NPHMEHSITh
MeTo]l NpHCHOCOBJeHHsT COOPYIKEHHS K ocalkaM TPYHTOB NPH HX
OTTAHBAHHN B CHNY OOJIBIIMX ¥ HEPABHOMEPHRIX OCANOK, H Korjga
MOIIHOCTb TOJIUTY BEUHOMEP3JBIX TPYHTOB He npepbiliaer [0 M. Sror
MeTOJ, KaK H METOJ] NPelBapHTEeJBLHOIO OTTAHBAHUA, JAeT JIYUlIHe
pesyJnTathl HPH KPYNHOOGJAOMOUWHBIX TpPYHTaX, HO MOXKeT IlpHMe-
HSTBCST ¥ NPH NIMHHCTBIX TPYHTAX B ) CHOBUAX €CTECTBEHHOTO HJIH
HCKYCCTBEIIHOTO HX JPelupOBaHUs WJIH OJHOBpeMedHOIo ¢ OTTanBa-
HHEM HCKYCCTBCHHOIO HX 3aKpeljieHus.

HuxeHepHO-TeoNOTHUeCKHe HCCIe0BAHNsT B paloHaX BeuHoMeps-
JILIX TPYHTOB BBINOJHSIOTCSH OOBIYHBIMH METOJAMU: HHMKEHEp HO-Te0/10-
rHgeckofl CheMKOH, reoduandeckoil, GYpoBOH W rOPHONPOXOAUECKON
pasBeAKoll, KOMILUIEKCOM NOJEBBIX PEXHMHBIX HAOMIONEHH 1 ONBITHBIX
pador, n1aBoPATOPHHIX HCCAEAOBAHHA CBOHCTB IPYHTOB.

OnHaxko BedHast Mep3/10Ta KaK NPUPojHoe aBjaeHue, chOpMUPOBAR-
meecss B onpejeseHHrlx ¢GUauKo-reoTpa@uIeckKux, TeOJOTHUECKHX H
TepMOJHHAMUUECKUX YCI0BHAX, oOJagaer pAgoM CrelupHYecKux
BHYTPEHHHX M BHEUIHHX HHXKEHEPHO-reoJorHyeckx ocobeHHocTeH
(MHOTO(A3HOCTh MeP3/IbiX NOPOJ, Halduuhe B HUX KaK o0s3aTenbHOH
COCTABHOIl 4YaCTH JIbJa W CBSI3AHHOFO C HUM Ny4eHHH, TEPMOKApCT,
NPOCAJOYHOCTh, NOJA3ydecTh NOPOA U Ap.), MHOTHE H3 KOTOPLIX He
BCTpeyaloTes B APYrux obsactax cyun. OcoBeHHOCThIO BEUHOH Mep-
3JIOTH ABJSETCS €e «MNOJABHAKHOCTbY BO BpeMeHH H B NPOCTPAHCTBE;
npY WSMEHEeHHH YCJIOBHI OHA MOXKeT paclliupsIThCA M CYXaTbCA IO
MUIOLLA/H, YBCIAHYHBATHLCS H YMEHBLIATLCS NO DYGHHE, TepsTh CILIOLI-
HOCTh B I1aHe, Hcue3aTh NOJHOCTbIO, BO3HHKATh BHOBD.

3tH 0coBEHHOCTH BeYHOH Mep3JOTH HAKAAALIBAIOT ONPEAeJCHHBIH
OTIeUaTOK ¥ HA METOXBl HHIKEHEPHO-TeQIOTHUECKOTO €€ HCC/INOBaAHMS.
Tak, np¥ KOMIUIEKCHOH wWIKeHepHo-reosordueckoil cbheMke (Ha3bl-
BaeMoil NPUMEHHTEJLHO K HCCIENOBAHKIO BeUHOH MEP3NOTHl HHIKeHep-
HO-TEOKPHONOTHYECKO) ocofoC BHHMAaHHe JOJ/KHO OBITh YheneHo
BBISIBJICHHIO TEHE3HCA MeP3JblX TOMH NOPOJA, NOCKOJBKY B 3aBHCHMO-
cTH OT VeaoBull X (GopMHpPOBAaHHS — nocae oOpasopaHus Nopop
(3nureHeTHYECKHH THIT BEUHON MeP3JOTH) HJIH OJHOBPEMEHHO ¢ HUMH
(cuHreHeTHueCKHH THN) — Mep3/abie NOPOAEl OOMAAAIOT PaA3NHIHOA
KPHOTEHHOH TeKCTYpOll W PasNuYHBIMH (PU3HUECKHMH CBOHCTBAMH.
Mepaabie TolmM, chopMupoBaBIIHeCs nochde oOpA3OBAHHA NOPOI,
cojep:KaT MajJo JbJa ¥ HMEIOT MacCHBHYIO (CIHTHYIO) TEKCTYPY;
Mepaable ToJuH, cHOpMHPOBABLINECH B INpOLECCe CeAUMEHTALHH
nopol, Xxapakrepusyiorcsa OOJBUIMM cojepKaHUeM Jbd KakK B BHJIE
KPHCTAIJIOB B NOPax, TaK i B GOPME OTAENbHBIX XU, JIHH3, IPOCIOEB
1 cerqaToll (AYeHCTOR) WM CHOHCTOH KpuoreHHo# Tekcrypoi [21].
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ITpu WHKEHEPHO-TEOKPHOJOIHUECKOH CheMKe Hapsiiy ¢ 1eoMopgo-
JOTHUeCKHMH, T[EONOTHYECKUMH M THAPOTCONIOrHYCCKHMH Habmoje-
HUSAMH TIDOBOZMTCS CIIEHHAJBHOC H3YUEHHE Me30- M MHKpopenbeda,
110 (opMaM KOTOPHIX YCTaHABIHUBAETCS HAJHUHE TCPMOKApCTa, COJIH-
QUIIOKIHH, TPEeIUH, 3aN0JBeHHRX JbJOM, H DA3JTHIHBIX QopM NyueHH,
06pasyIomHXCst B CE30HHOMEP3JbIX CAOSIX Ha IUIOUAAsX TaJHKOB,
B Ce30HHOTAJNBX CJOAX Ha BeYHOMEp3JbIX MOPOAAX H B CAMHX BEYHO-
Mep3ablx mopopax. [Ipu ucenegosanuy ABAeHHHA NYUCHH A JOJMKHBL OKTh
BRISBJIEHBl YCJOBHs 00pasoBaHuA IIYUHH: ¢ NPHTOKOM K ouary npo-
Mep3aHUA M IIydeHHst IPYHTOBBIX BOJ H3 COCEJHHX HellpoMep3atoiix
30H TPYHTOBR (OTKDPHITBIE CHCTEMBI NIpOMep3aHus) HAM 0e3 NpHTOKA
TPYHTOBLIX BOJI (3aKpbiThle CcucTeMbl npoMepsanust). [lpu npounx
PaBHBIX YCAOBHAX (NHTOJMOTHYECKUX, BIAXKHOCTHLIX M TeDMOAHHAMH-
yeCKHX) MaciuTabhl gBJeHuil MyueHus U pasMepbl UX GOPM NPH OTKPHL-
THIX CHCTEMAaxX NPOMep3aHusd CyulecTBeHHO OoJbllye, gem RPH 3aKpHl-
THIX CHCTEMax. BHYTpH Kaxjofl cuCTeMbl MpoMep3aHus HaubOJbLIHH
sdekT myuenus nposieasfercs B CBA3HBIX rpyHrax. Ha yuactkax
(B oyarax) OTKPBITBIX CHCTEM NPOMEP3aHHS W NyueHus HeoOXONHMO
BBISIBAATE MCTOUHUKH TOCTYIIEHHS (HJIH BO3MOXKHOTO ITOCTYIJIEHHS)
rPYHTOBRIX BOI K odaraM NydeHHs U onpefensith ryOHHY HX 3anera-
HHS, BXOAANLYIO B (GopPMYJIBl pacdeTa BeJHUHHBl (BBICOTHI) NydeHUS.

OcoBrie GopMBI (Me30(opMbI) MydeHHsl IPeACTaBAsIOT Oyrpel Iyde-
HHS, CPEAH KOTOPHIX MO COCTABY IOPO] pasiaudalT TopArke 6yrpH,
TophAHO-MUHEpaANbHBE H MuHepanbHble. BhicotTa Oyrpos nyueHus
COCTABALET OT HECKOJBKHX METPOB AO HECKOMBKUX JECATKOB METPOR
(HanpuMep, B SIKYTHH, TAe HX HazbiBaloT OyaryHsxu, B Kanage —
ansro [901). Mecra i XapaxTep pacnofoxeHHS HA MECTHOCTH GyrpoB
My4eHHs MOT'YT B OTIEIbHBIX CAYYASNX CAYHKATD HHIMKATOPOM HAMUIN A
TEKTOHHYECKHX HApYINEHWH, NO KOTOPHIM MPOUCXOAUT NHTAHHE MPO-
necca oOpazoBadus Oyrpa MOA3eMHBIMH BoLaMH u3 rIYOOKHUX ToOpH-
30HTOB.

JoKkyMeHTaHd U H3yuyeHHe IPH TEOKPHOJOIHYeCKOH CheMKe
Haneflefl TaKke MOLYT JaTh BaxHbIH (akTHYeCKHH wmarepuan s
OCBEeUICHHA THAPOCeONOrHUeCKUX YCAOBHH H3y4aeMOH TepPUTOPHH,
NOCKOMBKY Hajlelld HepeJKo NPUYPOUEHbl K BHIXOJaM MOJ3EMHBIX BOJ.

B Komnnexc paboT mo reoKpHONOTHYECKOH CheMKe JOJKHE ObITh
BKJII0UeHB reofoTaHuueCKHe HCCAeoBaHUSA, TI0 Pe3yabTaTaM KOTOPHX
(no pasMelleHHIo PACTHTEJSbHBIX acCORHALHH) B COBOKYNHOCTH C JaH-
HBIMU OypOBBIX H FOpHONpOXoadecKuX padoT MoxHO Gosee HANEKHO
BBUIEMHTh A H3YUdeMOH MAOMANH YYaCTKH ¢ PA3NHuHOH JuTOSOTHEl
MOYBOTPYHTOB M DPAa3NMIHOH CTENEHbIO COCTOSAHUSA W TEPMHUECKOTO
pexuMa BedHoMepanablix nopon [89]. C atofl ®e menbio npoBoguTCs H
CheMKa CHErOBOIO MOKPOBA: XapaKTep pacnpocTpaHesus ero B niate,
MOIIHOCTb (BBICOTA), MAOTHOCTb, AJIUTENbHOCTh COXPaHEHUS, TemIe-
parypa.

[eokpronorndeckas cheMKa, Kak U B OOLIIHBIX YCJAOBUSX, CONpPO-
BoXjaeTcsa reodu3ndeckoil paspekoll, OypeHHeM CKBaXHH, NPOX0j-
Kol mypdoB H APYTUX TopHEIX BEIPAabOTOK, a Takxke oT6opoM mpob
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rpyYHTOB M BoAwl Ha Heeaenosanus. Iypdsr npoxoaarca 6yposspmis-
HEM croco6oM. CKBaXuHE OYPATCA KOJOHKOBBIM CIIOCOGOM € 1TpHME-
HEHHEM B KayecTBE [POMBIBOUHOH MKUJAKOCTH COJMEBBIX paCTBOPOB:
XJIOPHCTOTO KaNBUHST 0 XJOPUCTOIO HaTpus Temnepatypa IpoMblBOY-
HOTO pacTBopa JAoMdKHa OhiThb HHze (YTO Peryjupyercs KOHIeHTpa-
uMed pacTBOpPA) TEMNepaTypbl TPYUTOB Ha AaHHOH riyOuie 3abod
ckBaxuHbl. Jng BEIHOCA ¢ 33005 pasOypeHHOR MOPOAb! NpUMeliseTcs
(BMECTO IIPOMBEIBOUHOIO pacTBoOpa) cKarkil BO3AYX, TemMneparypa
KOTOPOTO J0MKHa ObTh TaK:ke HUke TeMnepaTyphl pasGypuBaeMblx
nopoj. B jieTHee BpeMs cxKaThIit BO3AY X Nepef Noaueii ero B CKBAKUHY
AonkeH oxnaxpathesd. B Kanage Aas oxJIaxIeHHs CKATOTO BO3AYXA
npu OypeHHH CKBOKHH NPUMENsIoTCcs CcHellHanbHble (PPEOHOBHE
ycraHoBku [89 I.

Uuesno pasBejoOYHbIX CKBaXHH s 00OCHOBAHHA HHMKEeHEPHO-
TeOKPHOTOTHYECKOH CHeMKH NPHHHUMAeTCs, KaK U B OOBIUHBIX, HeMep3-
JOTHBIX YCNOBHSIX, B 3aBHCHMOCTH OT KaTeTOPHH CAOKHOCTH CHHMAae-
Mo#t mnomaad u Macuraba cbemkn Ho nockonsky B palloHax BedHo-
MEP3JIHX IOPOJ eCTeCTBEHHBIX 0OHaMeHH it OOBIYHO MaJI0, HeOOXOAUMOe
1A COCTABJEHHS KOHJIMIIMOHHON KapThl JAaHHOTO Macmrtata 4ucio
HCKYCCTBEHHBEIX BHPAOOTOK 31€Ch MOMKeT ObITh CylLLeCTBEHHO GONbIINM,
YyeM B HEeMep3JOTHBIX YycaoBufAX. I'yOHHB CKBAXKHH NpUHHMAIOTCH
B 3aBHCHMOCTH OT MOLIHOCTH TOJINH (CJI05T) BEUHOMEP3JIbIX NOPOA: NPH
MomHocT A0 30 M OHH BCKDHIBAIOTCS CKBAKHHAMH NOJHOCTBIO, H
B 5TOM CJ1yuyae ONPEAENAIOTCS KAK BePXHA (Mo 1eATeAbHBIM Cl0eM),
TAK W HUMKHSISA TPAHUIB TONIH BEUHOMEP3JbIX NOPOJ; NPH MOLIHOCTH
Oonee 30 M CKBaRHHBI IPOBOJATCS NO HWM HA TAYOHHY He MeHee
20—25 M OT noAOMBE AeATENAbHOTO CJOA.

JlnaMerp pasBelOYHBIX CKBAXKHH CJeAyeT NPHHUMATL B 3aBHCHMO-
CTH OT TeMneparypnl NogjcKauyux OyPeHHIO Mep3AhX NOPOA M HX
AUTOJOTHYECKOTO (TPaHyAoOMeTpHYecKoTo) coctasa: Ooapmuil (1561—
132 MM) — A79 BLICOKOTEMNEPATYPHEIX KPYNHOOGJOMOYHBEIX NOPOJ U
MeHbIIHE (HO He Menee 112—93 MM) — a8 Hu3KOTEMNepaTypHLIX
CBSI3HBIX U CKaldbHBIX mopon. bypeHue monxHO npoBOAMTHCA KOPOT-
Kumu peiicamu. Jid obnerueHuss HapJjedeHHs KepHa U3 KOJOHKOBBIX
Tpy6 1uenecooBpazHo NPHMEHSITh JBOHHBIE KOJOHKOBBlE TPYOB MK
KOJIOHKOBHE TPYOBL ¢ ABYMA NpoPe3siMH, PaCcHOMOKEHHBIMUY HA NPOTH-
BOMOJIOXKHBIX CTOPOHAX OGOKOBOH NOBEPXHOCTH TPYOHL.

BaxHellelt XapakKTepUCTHKON BeUHOMeP3JIBIX NOPOA ABJAAeTCH HX
TeMnepatypHslil pexuM. nd ero usydeHust ycrpanBacTes CrerHalb-
Hasi peuMHas cerb CKBaXMH., CKBaXKHHBI pasMellaloTesl nia Beex
MOPGOJIOTHUECKH X S/IEMEHTAX UCCJeyeMOIl NVIOMAAH, a TaKKe B aKBa-
TOPUSAX BOAOTOKOB M BojgoeMoB. IIpn nanududl Ha u3yuaemoll TeppuTo-
DHH MCKYCCTBEHHBIX COOPYKEHHI H 3AaHuil BOMM3M HUX Takke Oy-
pATCcA «TeMmnepaTypHuley ckBaxuubl. [lo pesyawnraram HabmioaeHH#
B TAKHX CKBAXKHHAX CYAAT O BJUSHHUH COODYKEeHHi HA TeMiIepary pHblif
pexuM MepaJbXx nopoA. IIpu 5ToM yuuTHBAOTC XapPaKTED CoOpyKe-
HHd, €ro TEeXHOJIOTHYeCKHe OCOOBHHOCTH H DeRHM 3SKCIIYaTalHH.
CKBaxHHEI CIeHaNbHOIl ceTr Habtofelnil 3a TeMIepaTypoit Mep3JIbX
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nopoll JOJKHBL OHITh COOTBETCTBYMOIIHM 00pa3oM o0opyAOBaHbL,
B UACTHOCTH BEUHOMep3JIble IOPOJBl B HEX AONKHEI ObITh H30JHPOBAHM
OT Ce30HHOTAIHX 00CafHBIMH TpyOaMu; NHKHAHE OalmiMak oGCamHAIX
TPYO LOJIXKEH HaXOAUTBCA Ha MyOHHE OT IOJOCLIBREI Ce30HHOTANOTO
c/10s1, pABHOH He MeHee MollHocTd 3toro ciost [140]. Ha yerse ckBa-
JKHHBL JJoJDKeH OBITh yCTPOEH IVIMHSHBIA 3aMOK riyOMHOH He MeHee
0,5 M, NOBePXHOCTb 3eMJIN BOKDPYT CKBasKMHBI CjelYeT Cu/IaHuPOoBaTh
C pajHaAbHBIM YKJAOHOM OT CKBQKHHbI ¥ YMAOTHHTb, TPYyOy IIOTHO
3aKpHITh NPOOKOH W M30MUPOBATH OT BHEUIHeH teMmepaTypH.

[Tpu u3BICKAHMAX TeMnepaTypy IPYHTOB cCJeAyeT H3MepsATh Mo
BceM ckBaxkuHaM. [lo RaHHBIM 3THX H3MepeHHH BO3MOXKHO TpeABapH-
TebHOE BHJEJNEHHe HA u3yuaeMoll niomagd orienbHblX y4YacTKoB
¢ pasauuHol Ha oiHOH H Toil Xe rayGuHe WA oJMHaKoBOH Ha pas-
AudHOH rayOwHe TeMmnepatypoir nopoxp. Takue npenBapuTeNbHbIE
RaHHBIE JOJKHBI ObiThb YUTE€HL MPH PasMelleHHu CeTH CNelHaJbHBIX
«TeMnepaTypHLIX» CKBAXKHH MJId AIHTENbHOrO HaGJIIOAEHHS.

BaxkHBIM 3/1eMeHTOM OOLIerc MHKeHeplO-recsIornyeckoro u Meps-
JIOTHOTO M3YHYCHHSA IVIOWAJO0K 11POCKTHPYEMOr0o pasmenieHHs] Coopy-
‘KeHuH fABasgercs ofollieHde OILITa H3bICKANMEH, NPOeKTHPOBAHHS,
CTPOHTENBCTBA H SKCIIYaTallMd CYUIECTBYIOIMIMX COODYKeHHH Ha
coceflHNX yuacTkax (paffloHax) ¢ analoTHUHBIMH KJHMATHUECKHMH,
re0OTO-THAPOreONOrMIeCKHMHE U FEOKPHOJOTHUCCKHMH  YCJIOBH AMH,

O6BeM HHXXEHepHO-I€OKPHOJOINYeCKIIX HCCACHOBAHHH 38BHCHT
OT CJOKHOCTH HHMKEHEDHO-TeOJOTHUECKHX W Mep3JIOTHHIX YCJOBH,
CTeNEeHH HX H3YYEHHOCTH, XapaKTepa NPOEKTHPYEMBEIX COOPYIKEHUH
H CTaJVH NPOEKTHPOBAHHA, a TaKkKe OT reorpaduuecKoro NojoxKe-
HUSl Noj/lexkallell H3YUeHHIO IIOMaau B npejesax obnacT pacnpo-
cTpaHeHUd BeuHOMep3nnix nopoi. Ila teppurtopuu CCCP obnacts
BEUHOMEP3JIEX IOPOJ ACJAUTES, KAK H3BECTHO, MO YCJIOBUAM HX Pacipo-
cTpaHeHus (CIVIOIINOE, MPePBIBUCTOE), MONIHOCTH, CPeJHEro0BoH
TeMnepatype, MOCTOSHCTBY BO BpPeMeHH, Xapakrcpy u Macruraly ieo-
KPHMOJOTHUECKH X IIPOLECCOB H SIBIEHHI Ha IpH 3CHBEI CeBEpHYIO,
IEeHTPANBHYI0 H IOKHYIO.

K cesepHoil 3oHe [148] Moxer GbiTh OTHECEHA TeppPUTOPUSI, pac-
noJloXeHHass K cesepy oOT reousoTepmel MuHyc 5H° (cm. CHull
1I—b.6—66), K neHTpanbHOl — TEPPUTOPHS MEXKAY IeOU30TePMaMH
MHHYC 1 — Muuyc 87, K 10XHOH 30HC ~— TEppUTOPHS, paCcloJoKeHHAs
Mexpy reonzoTepmamu 0 — munyc 1°. Kamxpgasg us 3THX 30H uMeer
cBou ocofeHHocTH. Tak, B CeBepHOIl 30He pacnpocTpaHeHHe BeUHO-
MepP3/HX NOPOJ NPAKTHUECKHU CIVIOLINIOe, 38 HCKIIOUEHHeM OT/e b HBIX
CKBO3HBIX TaJHKOB INOJ KPYNHBIMH BOAOTOKAMH H Bopoemamil. Temne-
paTypa nopog fo Munyc 12° C. TeMmnepaTypHelil peKuM YCTOHIHBHIA,
MOLIHOCTb AesATeNbHOrO ¢JIOst He npesnmaer 1,5 M, a Ha IWomAAsX,
THOKPBITRIX MXOM U TopdoM, — Menee 0,2—0,3 M. IMopoast HaxopsiTcs
B TBepAOMEp3/JIOM COCTOsIHH, B leHTpanbHO# 3oHe Ha ofmeM dowe
CIUTOLIHOH BEUHOH MEP3JIOTBl BCTPEWATCS YUacTKH TaJBIX MOPOJ.
Mouitoets JAestenbuoro cnost 1,5—2,5 M, cocrosHMe Nopog — oT
TBEPAOMEPSJIOro [0 miaacTHYHoMep3jaoro. B [o:HOH 30He dacThie
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CKBO3HBHIC TaJHKH B €€ CeBepHOH uacTy pacmupsiorcsd MO TWIomAAH
K 10310 I'paHHIle 30HH, IJle BeuHOMep3Jisle MOoPOALl IO PACHpoCTpaHe-
HHUIO B 1aHe ¥ HA TIYOHHY NpHoGpeTanT 0C1poBHOH U THH3000p a3HbIH
xapakrep. MomtocTs AestTesblioro cios sacce A0 4,56 M, cocrosHue
MOPOA NJACTHUHOMEDP3JIOE,

ITpyu u3blCKaHUAX B I0KHOH 30He A5 pasMEIlEHHs COOpyKeHu#h
wesecoo0pasHo BEIABIEHKHE IVIOMAel, CJIOKEHHBIX TOJTHOCTHIO Ta bIMH
IPYHTaMif, B [EHTPAJbHOH 301e — BBISIBJICHHE 4 HHKeHeDHO-TeoNOrH-
geckas OleHKa IIOMAJ0K NOJ COOPYKeHHS, CAOKEHHBIX KAaK BeuHo-
Mep3JbIMH, TdK H TAJEIMH IOPOJAMH, B CeBepHOH 30HE Takue 3ajadd
CMBICJIA HE HMEIOT, TOCKOJIBKY TaM CIIOMIHOE pacupocTpatene BeuHo-
Mep3JBIX TopoJ.

Hapsiay ¢ BbIfIBJEHHEM TeOKpHONOTHueCKHX OcoOeHHOCTelr Bediio-
Mep3JIBIX NOPOJ B NMOJEBBIX YCAOBHAX (FeHe3uca MEP3JIBIX TOJIL, JUTO-
JOTHUYECKOrO COCTaBa, Xapakrepa paclpocTpaHeHHs [0 ILIOIWaH H
rayOHHe, MOIIHOCTH, KPHOTE@HHOH TeKCTyphl, JAbIHCTOCTH, (QOpMEL
JelSIHBIX BKJIIOYEHHIH, TEMIOEPaTyPHOro PeXkHMa, MOUIHOCTH ¥ COCTaBa
TOPOJ] CE30HHOTAJOrO H Ce30HHOMEp3JOoro cjaoeB, HANMHUYHA U TUIIOB
TDA3EMHLIX BOA, WX COCTAaBA W Ap.) ONPEneinioIca (PHINILCKHR,
TewloQUSHUECKHE U MeXaHHuecKHe HX CBOHCTBA (xax nns OOBIYHBIX
TaIbIX, HeMep3JBIX NOPOL) H JAONOJHHTENBHO TE CBOHCTBA, KOTOPHIE
NPHCYIMY 3TUM TPYHTaM B CHJIY HMX MEp3JOTHOTO (MHOrohasHoro)
coctostHust, OTAeNpHBle XapaKTepUCTHKH BeYHOMEP3JBIX MOPOJ onpe-
NENSTOTCST TO-HHOMY, ueM JJst OOblqHEIX rpyHToB. Kpome Toro, nhol,
ueM npu OBBIUHBIX TPyHTaX, nopxoj K orfopy Npob BeuHOMep3sblX
HOPOA, YCAOBHSIM HX KOHCEeDBAllUH, YNAKOBKH, TPAHCHOPTHPOBAUHI.

Bce 5TH BONPOCH JOCTaTOYHO NOJMHO u3lokeHbl B paborax [133,
147, 148]. 3pnecp xe oTMeruM ciegyiomee. K duciy XapakTepHCTHK
BEYHOMEPIJEIX HOPOJ, HONNeKAKX AOMOJHHTEbHOMY ONPENS/IEHHIO
UId HHBIMM, 49eM s OOBIMHBIX TIpPYHTOB, cnocofaMu, OTHOCATCS:
CyMMapHasi BJIaXKHOCTb CJI0SI, TOPH30HTA, MACCHBA MEP3JIHX HOpol;
KOJIHUECTBO He3aMep3niedl B Mep3Jof NopoAe BOAH,; JBJHCTOCTDb
BecoBast, o0LEMHAs; BJI3KOCTb JIbJA, BKJKOYEHHOTO B MHHEpaJbHYIO
9acTb NOPOJLL H B MAcCHB B L&I0M; 32CONEHHOCTE MEP3JbIX I'DYHTOB,
COTPOTHBJEHHC MEP3JAHX TPYHTOB HOpPMajJbHOMY JAABJEHHIO; CONPO-
THBJIEHUE CABUTY (YTOJ BHYTDEHHETo TpeHus H KOIQUUHEHT cuernie-
HHSI) Mep3JI0r0 U OTTAHBLIErO IPYHTA; NpeiesibHO JIHTEIBHOE CONpo-
TUBJIEHHE MEP3JAOTr0 TpyHTa CABUTY; KOo((QHUHEHT OTTAHBAHUS (6ez-
pasMepHast BeJHUUHA, XAPAKTEpH3YIOWAsl OCcaKy OTTAHBIIErO CaO0M
Mep3jioro TpyHTa Noj CoBCTBEHHBIM BeCOM); KO3(PHIHEHT CHKUMAaeMO-
CTH OTTAUBNIETO IPYHTA; KOIQOUIHEHT CIRUMAEMOCTH U MOAYJIb J1eop-
MalU{d Mep3MOro TPYHTA; KacareJbHble CHJIBL MYYEHHst; TemJoeM-
KOCTb — yJe/lbHasl (KOJIWYECTBO TeIla, HeoOXOAUMOe I8 H3MEHeHH st
TeMireparyphl eAHHHIE Macchl rpyHTa Ha 1° C), ofbeMHast (KonuuecTBo
Tenya, 1eoBXOAUMOE IJIsST H3MEeleHHsi TeMmepaTyPHl eluHHIE ofbema
rpyura Ha 1° C); TenJonpoBogHOCTL; TeMmepaTypolpOBOAHOCTD.

Bonbnryo 9acTs U3 NepednucjeHHBX XapaKTepuCTHK MOKHO onpeje-
JATh KaK B MoJie, TaK i B jabopatopuu. OObeMHyI0 Maccy, HanpuMep,
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cneiyeT ONpejetsiTh Iie TOJABKO B JaBopaTopHBIX YCIOBUAX, 10 U
B NOJEBBIX, M0 ofbeMy HeBOABMIUX WYPGOB ¥ Macce U3BAEUEHHRIX U3
HUX rpyHToB. OOBeM L1YPPOB MOMHO CTPOTO H3MEPUTH BOJAOH, HAJH-
BaeMOH B MpeABAPUTENbHO BIOKEHHHH B Wypd NOIU3ITHICHOBHI
Mewox o6beMoM, HecKONMbKO GonbuuM ofbema wypda (B pacuere iia
samoslieHde BOJOH BCeX HEPOBHOCTeH Ha JHe W CTeHKax mypda).
Kosdgduiuelit oTTauBanu g Mepaaoro rpyHra u KoahdhHIueHT cRUMAe-
MOCTH OTTauBLIEr0 TPyHTA TaKKe MOXKHO ONpeAenaTs Kak s jgaboparo-
pPUH METOAOM KOMODPECCHOHHBIX UCHEBITAHHUH, TAK U B ITOJIE METOAOM
[ITAMIIOBBIX HCOBITAHUE ¢ TopsuuM wramnoM. [locaennuit uarorasnu-
BaeTcd U3 WITAMNA-KOPOOKH C NPOKAaJKOH BHYTPH HarpeBaTeNbHOH
3nekTpUdecKolf cnupanu MomHocThio 6—7 KBT uau w3 wramna-gy6a
€ KOJIOHHOH M3 MeTa/JVIHYeCKUX TPYO /15 nepejauy AaBaeHds Ha HITAMI
¥ ¢ BOJOH BHYTPH, HeNpephbiBHO MOAOTpeBAEMOH ONylleHHLIMH B Hee
saexrpofamu [90].

B naBopaTopHHX U MOMEBHIX YCAOBHSAX MOLYT ObITh onpejeieHbl
KacareJlbHble CUIBL IyYeHH s, a TaKKe CXKHMAaeMOCTh H MoAYJb Aedop-
Maluy MepPaJbiX MOpPOJ, CKUMAEMOCTh OTTAHBAOIIKX TTOPOJ, COMPOTHB-
JeHHe Mep3JIEX NOpoj HOPMAajbHOMYy jAaBieHUIO (IITAMIOM B 1OJe H
ONHITOM Ha CIBUT MJY HA TPEeXOCHOE W OJHOOCHOe CxKaTue B nadoparo-
puu) u Ap. OAHAKO NPU 3TOM CJIeAYeT YUUTHIBATD TP YAHOCTE H BHICOKYIO
CTOUMOCTD 1I0JIeBbIX HCNIBITAHUH, TPH KOTOPHIX HeoOXOAUMO B TeueHUe
BCETO KCMepHUMeHTa NoAAepKHBAThL TPYHTH B OJHHX CjayyasX B HX
NPYUPOJHOM Mep3JI0THOM COCTOSHHH, B APYruX —B TanoM. [losTomy
nojieBble onpeaenends GUIHKO-MeXaHUUECKUX CBOIICTB BEUHOMEP3JIBIX
nopon AAs uX OleHKU KaK oCHOBAHHUS COOpYIKEHUH, NPOTHO3A TeMIie-
paTypHol ycroiiuMBOCTH M BHIOOpA METOAA CTPOHTENLCTBA JOJIKHEL
BBINOJIHATHCA 110 CHelHaNbIIOR nporpaMMe (115 IPOeKTHPOBAHU ST OTBET-
CTBEHHBIX COOPYKeHHU{l) HAH [eNeHAnpaBleHHO st OBOCHOBAHHA
3apaHee HaMedaeMoro HauGoJee BepoSITHOrG B JJAHHBEIX MeOKPUOIOrU-
YeCKHX YCJOBUAX MeTo/a BO3BEIEHHS COODYIKEHHH.



I'VIABA VIII

HHXEHEPHO-TEQJIO'HYECKOE ONPOBOBAHUE
TPYHTOB OCHOBAHMSI COOPY)XEHUN
U TPYHTOB IJis1 3EMJISSHBIX HACBINEN

FPYHTH! OCHOBAHHA
1. OBIUUE TI0JIO)KEHH S

Hcenenosanne ¢uanko-MeXaHWUECKHX, BOJHHIX, NPOUHOCTHBIX H
nehopMalHOBHEIX CBONCTE 'PYHTOB NPH HSBICKAHUSAX /15l NPOEKTHPO-
BaHHH W CTPOMTENbCTBA COOpPY2eHHHA BOAOCIIAGKEHHS H BOAOOTBE/E-
HUA FHeoOXOJMMO C LENbI0 yCTAHOBNEHHS HOMEHK/IAaTypLl TPYHTOB
cornmacio CHull 11.15—74 wu onpegcnenuss WX KoOJHUCCTBEHHBIX
XapaKTepHCTHK, HCIOXbSYEMBIX B [acderax 0cagoKk CoopyHKeHHH,
YCTOHUMBOCTH OTKOCOB 3eMJISIHBIX HACBINed M BLIEMOK, €CTeCTBEHHEIX
CKJIOHOB, KOHCOJIHMAALHME TPYHTOB OCHOBAHHUSA H ApP.

Ilpu onpoBoBaHHH TPYHTOB OCHOBAHHSI COOPYKEHHH HeOGXOMHMO
PYKOBOJCTBOBATLCH CJIEAYIOIIMMH OCHOBHBIMH NOJ0oXKeHHAMK. [IpobHl
TPYHTOB OCHOBaHUS IPOEKTHPYEMBIX COOPYIKEHHH MOJKHB OTOU-
parbCcs U3 KakJI0TO HHMKEHEPHO-IeOJIOTHYECKOro 3jieMenTa ToJIIIN
MOpoJ, claraliux IoMaAb 3aCTPOHKH.

[Tog TepMHEOM «HHKEHEPHO-TEOJOTHUYECKHH 3JeMeHT» CJeIyer
MOHHUMATh TeoJOTHYECKOe TeJO — TO/ILY TOPHEIX fIOPOJ, OTAENbHEE
CNOM WK JIMH3B HX OJHOTO TeHe3HCa, WMEIOIMUe OJMHAKOBLIH JHTO-
JIOTHYECKH{ COCTaB H NPUMEPHO OJMHAKOBEIE TEKCTYPHBIE M CTPYK-
TypHbie 0COOEHHOCTH, TPAHYJOMETPUUECKHH H MUHEpaNbHEI COCTAB H
dbuzuyeckoe cocrosinue [16, 77]. B cOOTBETCTBUH ¢ 3TUM TOHATHEM
Ha y4acTKe MIDKeHeplio-TeoOrHUeCKHX HCCIEI0BaHul B 3aBHCHMOCTH
OT BeJIMUMHBI 3arTy0IeHus POeKTHPYEMOrO COOPYKEHHA U TJYOHHBI
pacnpocTparersus AaBJeHHSA OT 3THX COOPYXKeHHH Ha TPYHTHl MOTYT
OBITH OUII WM HECKOJbKO HHKEHEPHO-TeOJOTHYECKHX S/EMEHTOB.

Tak, mpu pacnojioxKeHWd CTPOHTENbHOH MJIOmAAKH Ha BOAOPas3-
ACIBHOM I1aTO, CJIOKEHHOM J0 TJyOHHBI HHXKe akTHBHOH 30HH (TaY-
OHHbBI PacpoCTpaHeHHs] HaNP e B TOMIIE TPYHTOB OT Beca Coopy-
HEHH S WIH ABHKYIMXCH MEXAHH3MOB H OT AHHAMUYECKHX HMIYJIbCOB)
OANOPOAHBLIME MO TeHe3UCY, COocTaBy U (H3MUECKOMY COCTOSHHIO
AQJIOBHANbHBIMH CYTJIHHKAMH, BEACAACTCS OJMH HHMKEHEPHO-T€OJN0TH-
decKWH 3/eMedT. B 1ex Ke yC/loBHAX, HO TPH pA3JHYHOM O IyOuHe
WIH B I1aHe Qu3nuecKoM COCTOSIHHH CYTJIMHKOB Ha IJION[aAKe HCce-
JOBAHHE MOXKHO BBIIENHTb HECKONBKO HHIKEHEepHO-T€OJOTHUECKH X
sneMelitoB. Eciu, HanpuMmep, B BepxHefl 4acTu ciost CYTAHMHKH TBep-
Able. B Cpejfuedl miacTHusble, B HUXKHEH TeKyuue, cjelyeT BBUIEIHTD
TPH HHKEHEPHO-TeQNOTHYECKHX 3JeMeHTa.

227



[Ipy croMe1OM HAIIaCTOBalHK Pa3iUUHLIX (10 IEHC3UCY HJIM CO-
CTaBY TPYHTOB, a TaKXKe NpH OAHOPOJAHBIX 10 TeHE3UCY H COCTaBy
TPYHTOB, HO NOPUYPOUEHUBIX K pa3duilbiM TeoMopdosoriuecKuM
3JIeMEHTAM MeCTHOCTH (YTO XapaKTepHO AJIst CTPOUTCABHBIX MIOMAR0K,
pasMeraeMbix B AOAHHAX PeK), Ha CTPOUTEAbHOH MJAOLIAAKE TAKKe
MOXeT GbIThb BBIAEJIEHO UECKOMBKO HHKEHEPHO-TCOMOTHUECKUX 3Jie-
MEHTOB,

Pasmepsl gHKeHep HO-Ie0JOTHUECKHX 3/IeMeHTOB B IL1aHe U paspese
JOJKHEL NPUHUMATBCS ¢ YUeTOM THIA MPOEKTHPYEMOTO COOPYIKEHU S
H Xapakrepa nepeiaBaeMoH 11a TpYHT uHarpysku. Hanpumep, npu
paBoTe TPYHTOB OCHOBAHMS TOJBKO HA CRKATHE MPOCJOH WAH JIHH3HI
C1alBIX I yHTOB MOLIHOCTBIO 10 0,5 M MOTYT He BbIACATBCS B OTAENb-
Hhle HHIKeHepHO-TeOJOTHUeCKHe 3JeMeHTHl, ToTAa Kak npu pabore
TPYHTA Ha CJBUT TaKde NDPOCJAOH HJH JHH3BL MOTYT HMETb B pacdere
COOpYKeHU S Ha YCTOHUHBOCTD pelllaiolllee 3HAYCHHe ¥ JOKHH OblTh
BbIIEJIEHE B CAMOCTOATENIbHbIH HHKEHepHO-TeOJJOTHUECKHET SIeMEHT.

[lpencrasneHune 06 HHKEHeP HO-TEOJOTHUECKOM CTPOEHUH TOMIAAHN,
nogiexailei UCCAeIOBAHHIO, HHIKENepHO-TEOMOTHUECKHX 3STEMEeHTaX
¥ HX YUc/e B Npejenax 370d RJIOMARAH JAOJAKHO ObITh COCTABAEHO ITO
MaTepHasaM NpeAbAyIIHX H3HCKAHHA 1 OTpaKeHo B niporpamme pador.
B cayuasx, Korja no MarepuanaMm NpelBAVIIMX H3BICKAHHE HeJb3s
COCTABUTb JOCTATOUHO MOJHOTO npelcraBledHuss o6 OO0LeKTe mpen-
CTOSAIIMX HCCAEJOBAHUA, HEOOXOAUMO BHIABUTE XdapaKTep HHKeHepHo-
reoJIOTHUECKOro CTPOGHHS M UMCIO HHKeHepHO-TeOJOTHUeCKHX 3Jjie-
MelTOB NpeABapHTe/nbHOll (B Hauane U3bICKAHHH) passefkoil — Oype-
HHEeM ABYX-TPEX HWJIH HeCKOJbKHX ONOPHBIX CKBAXKHH.

Uucao npol FPYHTOB H3 KakJOTO HHXKeHep HO-TeOJOTHUeCcKoro
3jieMeHTa 19 ONpejeNeHdss HODMATHBHHIX H PacueTHBIX XapaKTepH-
CTHK JIONXKHO OHTE 0T 6 (MaHUMYM) 10 30 u Goslee B 3aBUHCHMOCTH OT
KJ/1acca COOPYRKEHH S M pPa3Mepa HHKeHED HO-TEONOTHUECKOTO BJ1eMEHTA.

Korpa npoektupyembie cOOpymxeHHS NPUBA3AHEL B MJIaHE U IO
riy0OuHe 3an0keHns GyHAAMeHTOB, JJId OeHKH KaXKA0TO HHKeHep Ho-
reoJIoryyecKoro 3/1eMEeHTa B MX OCHOBAHHH MOMKHO OTPaHHUHTBCS
oT0OpPOM W HCC/IEOBAHHEM IecTH (He mMeHee) npol rpyHTOB.

2. KAYECTBEHHBIE H KOJIHYECTBEHHDLIE XAPAKTEPUCTHKH
OHU3HKO-MEXAHHYECKHX CBOHCTB I'PYHTOB

I'pPYHTBH OCHOBAHHS B 3aBHCHMOCTH OT HX BuAa B ofmeMm ciayyae
XapaKTepu3yioTcs psSAOM KaueCTBEHIIBIX M KOJHUeCTBEHHBIX NOKa3a-
Tesed Qu3nYeCcKuX, (QH3HKO-MEeXaHHUeCKHX, NPOUHOCTHLIX, Aedopma-
LHOHHLIX ¥ BOAHHX cBoicTB. [lepeuens 3THX nokaszarenell 0 MeTo/0B
HX olpenenenuss npuseled B tabm. 13.

Onnaxo B npakTHKe IpOEKTHPOBAHMS H CTPOHTEABCTBA COOP Y KeHU
3TH NOKAa3aTe/jd He BCerjJa Hy:KHbl B NOJHOM cocTase. HeoOXxogumocTh
B TeX WX UHBIX NoKasareJsx JJd OJHOTO i TOrO e [0 COCTaBy FpyHTa
onpeaeysercs B 3aBHCHMOCTH OT €ro (PH3UUECKOTO COCTOSHUSA B €CTe-
CTBEUNDBIX y CAIOBUSAX, BUAA H KJI4cca COOpYRKEHH S, NPOeKTHPYeMoro Ha
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Ta6auma 13

P U3MKO-MeXaHHYECKHe, BOJIHbIE, NPOYHOCTHBE H HedOpPMaUHOHHbIe
XapaKTepuCTHKU TPYHTOB M METOAbl HX ONpeleJeHHd

I'pyuTH
HeCKAJILHBIC
1
XapakTepHCTHKH TPYH- 2 'g MeTtoapl olipeneic-
Ton v 8 g © s HHs1
8 < e | =4

= =) ) o v oA

= 4 o = F § = T

= B > B = R4

: £ 2| BE | &) Es

2 g £ == E R

L

1 | T'panynomMeTpuuecKnit — | — - - -+ | Buayaapunii, sabo-
cocTas PATOPHBIH

2 | Tlerporpaduueckuii + 1+ - — | — | To xe
COCTaB

3 | Munepasoruyeckuit + 4| — + + | JlaGopatopusiit
COCT2B

4 | Tekcrypa -1 + + + -+ BusyanbHbiit

5 | Kpuorenusas tekcrypal| -4 | |- + + | 4+ »

6 | Crpykrypa 4+ | + — — | — | Jlafopatopuui,

BH3YyaJbHBIH

7 | EcrecTBenHas Baax- | — | 4 -+ + + | JlaBoparopunift
HOCTB

8 | CymmapHast Biaxk- o+ - -4 -+ »

HoCTh !

9 | CymmapHast JbAu- 4+ | + + + -+ »
croersb 1

10 | Crenenn BojloHacH- | — - - + -+ PacyeTHbll
L[eHHOCTH

11 | Crenenp 3sanonmwenmst { - | + | - + 1+ »
nop JsJA0M © BOJOI !

12 | Crenenb oxBOPOAHO- ok - -+ -+ | PacuerHn#  BH3y-
cti  (KosdhduiHent aJ1bHbIR
HEeOXHOPOLHOCTH)

13 | Maotuocin + + -+ + | "4 | JlaGopatopubit

14 | O6bemHas Macca TpyHTa| -+ -+ -+ -+ -+ »

15 | Ofpemuast macca cke- | — | — -+ -+ -+ | PacuerHsiit
Jera TPyHTa

16 | [opuerocts o -+ - -+ | Jla6oparopHmpH,

pacueTHbIR

17 | Koappuurenr nopH- — | — -+ -+ 4 | Pacuerubin
CTOCTH

18 | TpeumuHOBaTOCTD —+ + — — — [Hosepoi
a) MoAyab TpemuHo- | + | - — — — PacueTrHblit

BATOCTH
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Mpogoaxkenue rabua 13

1/

Ne

XapaKTepHCTHKH TPYH-
TOB

Tpyutst

CKaJbiible

oMy CKadb-

HBIC

HeCKANbHBIE

necyanne
TIHHHCTHE
(cBsI3HmIE)

KpynHoobao-
MOYHBE

Metogu onpepene-
HHS

19

20

21
22

23

24
25
26
27

28
29

30
31

32
33

6) xosddHIHEHT
TPEILHIHOM
CTOTHOCTH

B) GJIOYHOCTB

3akapcroBaHHOCTh 2

a) Koa(uuHeHTh
3aKapCTOBAaHHO-
cTH  (NHHeftHEIH,
o0 HeMH) 2

6) 4HCIO  Kapero-
BHIX  RPOBAJOB,
cpenseronosoe 2

B) NMePHORHYHOCTh
npoBasos 2

r) nopaxaeMoctb
TepPHTOPHH Kap-
CTOBHIMH mpoOBa-
JaMH,  cpenHe-
rozosast 2

[lokazaTenn n.acTrY-

HOCTH

KoHcHerennus
IMoanast BraroeMrocrs

ny-

Maxkcumanbuas wmone-
KyJfpHas  BJAaro-
eMKOCTh

Bricora Kanuanap-
HOTO NORHATUS

Hasaenue xanuinsp-
HOTO HaTAXKEHHS

CKOpOCTb pa3MOKAHHS
(pasMEIBaHH )

Crenenpb pacTBOpH-
MOCTH 2

3aCc0NeHHOCTD

Xumuvecxuft
TPYHTOB

CocraB OOMeHHHIX Ka-
THOHOB

Copepxanne  pacTpo-
PHMBIX OCTATKOB

3aTopdoBaHHOCTD

Kosdduunent  duab-
TPaLHKH, BOLONPOBO-
JUMOCTD, nbe3o-
NPOBORHOCTL (YpOB-
HEINPOBOAROCTE)

COCTaB

S s

+

+ 1

-

+ o+

-|-

R

+

I
I
!

[
|
[ +1

| + I
F+ + o+
++ + o+ o+

+ 1
++ +
++ +

TTonepoit
»
Pacuernniit

MuoroJseruue Ha-
GJIIOAeHN A

MsuoroJsietiue  Ha-

GioReHu st
To xe

JlaGopaTopHbtit
PacuerHbift
Jla6opatopnsiit,
pacyeTHHH
JlaGopatopubrit
»

Pacuernuit
Jla6oparopuuft
To xe

»
»

Jla6oparophuiit
»
»
IToneBoft, JsaGopa-

TOPHBH, pacueT-
HEI
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Mpoanodaxenne 1a6a 13

n/n

N

.
2

XapakTepUCTHKHE TPYyH-
TOB

IpyuTtn

CKAaJbHHE

NONTyCKANbHAEIS

HECKaJbyhl€

KPpynHOOGa0-
MOYHbIE
necyaHue
TJIHHHCTHE
(cBsi3HbIe)

Meroapl omnpegene-
HHS

34
35

36

37

38
39
40

41

42

Kospbuunent  Bopo-
OTHAauH
dunbTpanHOHHAS
(cydhdosnonnasn)
yeroRunsocTs 3
Kosdhduunenr  nepo-
CTATKA HACHILEHHS
[TpounocTs  (BpeMeH-
HOE CONpPOTHBJIeHHe
OHOOCHOMY  cixa-
THio) 1
Koadpuuuenr pasmsr-
YeHHS
Kostduunenr soise-
TPENOCTH
Koadduuuenr xpeno-
cru (no Ilporonss-
KOHOBY)
INokasaren® conpoTH-
BJICHUS] CABHTY
a) KoshhHIHeHT
CABHTa, YO/ BHY-
TPEHHErO TPEHHS

6) xospdHuuHenT
cllenJ/IeHR s

B) yroxa oTkoca (cy-
X0, MOKpBHIH)

[Torasaresiy peopma-

HHH

a) koshdUHIHEHT
CXKHMaeMOCTH
(ynpyroctH) B 3a-
BHCHMOCTH OT jia-
BJIEHHS

0) CKHMaeMOCTb
(ynJloTHeHHe) BO
BPEMeHH [pH Io-
CTOSIHHOM JaBJle-
HEH

B) xosdduIHenT
(HABTPALHE NpH
AaHHEOM JaBJeHHH
(NVIOTHOCTH)

+ o+ o+ o+

+

-+

+ +

+

+ o+
+ + 4+ o+
+ 4+ 4+

To xe

TToneso#, pacier-
HBLH}

Pacuernnii, noJe-

BOit
JlaGopaTopustit

»
JlaGopaTopHuit

?

JlaGopaTopHrIit, 1M0-
aesoft, mo CHull
Ha OCHOBe KOC-
BEeHHBIX  ITOXasa-
Teneil

To xe

JlaGopaTopHhiii,
noJieBo

To xe

Jla6opatopunit
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MMporoawenue Ta6a 13

I'pynrol
HCCK AJILHLIC
4
XapahTCPHCTHRH TPYH- % ,I°: ° MeceToasl olipegelie-
TOB % % \g o E‘a HHA
= = = oe 2 S3
= o) %) sl = =
= 5 g 8F | 7| i%
z 51 2| %2 | 8] 28
r) Moayab nedop- S+ ] -+ | 4 | JlaGoparopuui,
MaIlHH moJieBOH, 110
CH=II na ocHoBe
KOCBEHHBIX  IIO-
Kasareseft
1) noposoe jxasje- | — | — — — + | Jla6opaTopusiil
HHe BOALL
¢) Mopysab ympyro- | -4 | -+ + -+ + | JlaGoparopusrit (win
cri (mopyns IOn- no JInTepaTypHLIM
ra) JaHHBIM)
) KosbduIHeHT + |+ -+ |+ 1 + | Ma6oparopnuit
ynpyroro - cia-
THA
3) KO3(pHIHEHT -+ —+ -+ - »
ITyaccona
H) kosappuiment Go- | + | - + -+ ~+ | JlaGopatopubtil (Hau
KOBOTO JaBJIEHHH no JIMTEPATY PHBIM
{oTnopa) JaBHEIM)
K) NPOCafouHOCTh - — | — -+ =+ | Jla6opatopHbi,
MOJICBOI
J) Hayajaoioe  jpa- | — | — | — — + | To e
BJIEHHE  TIpoca-
noyHocTHt
M) Ha6yXxaHue, jpa- | — + — — -+ | JlaGopatopusHi,
BJIeHHe H BJaXK- OJICBOH
HOCTh HalyXa-
HHA®
H} ycajka NpH Bel- [ — [ — — — ~+  Jlabopartopumit
CLIXaHHH
0) nyueHHe -+ = |+ | + »
43 | Temneparypa rpynros! | - | -+ -+ ~[- + | [oseroi
44 | Temmepatyphuii  pe- | - ! + |+ | + »
xuM 1
45 | TensocMkoeTs ! - | + + -+ + | JlaGopatopustit
46 | Tenzonposoguocts ! + A4 -t == | JlaGopaTopnsli, no-
JIeBOH
47 | MopoaocTofikocin -— 0k | — | — | MNaGoparopuuit
! st BeuHOMEp3bIX IPYHTOB
2 JIST PaCTBOPHMBIX CHKAJVIBHBIX )1 NOJAYCHAJNLHBINY Nopojg
3 [Oaa MarepHaja 3anoJuelus Tpey.
4 JIJIL NpoCAA0YHMX TPYHTOB.,
5 st HabyXawuux rpyHTOB
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3TOM TpyHTe, W YCAOBHH paboThl rpyHTa NOA COOpYMKEHHEM HJIH
B COOPYIKeHHUH TIPH ero sxkcmiyaranuu. B raba. 14 npusenen nepevens
OCHOBHBIX COOpYVIKCHHII CHCTEM BOJOCHaOXEHHS W BOAOOTBCHEHHS H
HoMepa mnokasaTeiell (cm. rtaGi. 13) (QU3HKO-TEXHHUYECKHX CBOHCTB
IPYNTOB, KOTOpble HEOOXOAUMO ONpefensTbh AJdsl MpOEKTHpOBaHHUS
H CTPOUTENbCTBA 3THX COOPYKEHHI,

Ilox rpyHTaMu OcHOBAHMS MOHUMAIOTCS OCHUHO FPYHTH, 3ajerawo-
wue nox dyugameHtoM coopyxeHuil. OpHako Ha pafory Gomblieli
HacTH COOpYMKEHHH cuCTeM BOAOCHaOXKeHHA U BOJOOTBELEHHUSH OKa3bl-
Baer BJusgHHE BCA OKpyXaloollas ecTeCTBEHHAsh U HMCKYCCTBEHHAs
TPYHTOBasl cpefa, ocoOOCHHOCTH KOTOpOH HeoOXOAUMO YUHTHIBATEH MNpH
pacueTe KOHCTpYKUuH coopyeHuit *, Jljiss 3Toro oKpyKawomas co-
OpyeHHe CpyHTOBasl cpefa JAO/MXKHa OBITb IIOJHOCTBIO HCCHefoBaHA
B HHXCHEepPHO-TeOJOTHUecKOM OTHolmeHund. Cioja OTHOCATCS: ecte-
CTBEHHBIE TPYHTH OT TMOBEpXHOCTH 3eMau A0 OTMETOK 3ajoeHusd
GynnaMeHToB coopy:KeHHH, TPYHTHl 3acHIKM Masyx (NPOCTPaHCTB
MEXY CTCHKaMH KOTJIoBala d BHellHeH G0KOBOH MoBep XHOCThIO COOp Y-
ACHHUSA), TPYHTH OOGCHIIKH COOPYIKeHHH.

Onpenenenne (QHU3HKO-MEXAHHUECKUX CBOHACTB I€PEUHCJIEHHBIX
TpYHTOB Heo0XOAMMO Takxke M pa3palOoTKH NMPOEeKTa OpTraHH3alKK
CTPOUTEIBCTBA: pacyeTa BeJAHUHHLI TpeHHs OeToHa O TPYHTH NPH
CTPOHTENBCTBE COOPYKEHHS OMYCKHBIM cMOcOBOM, KPYTH3HLI 3a/0MKe-
HHSI OTKOCOB CTPOUTEIBHBIX KOT/IOBAHOB, Tpaillefi, BbIEMOK, OOCHINOK,
a TaKsKe BJAHSNHS FPYHTOB 3achIIOK NasyX H o0CHITOK COOPYKEHHH Ha
YCTOHYHBOCTD TPYHTOB OCHOBaHMA.

CnennanbHoMy onpoBOBAHHIO NMOLAERAT H TPYHTBI BHE COOpywKe-
HUH, c/araoliye CKJI0HE 0MHH, B KOTOPHIX PasMeatoTcsl BOJOXpaHH-
JHUINA, XBOCTO- U LLJAMOXPAHHJIHIA, A5 ONpefesieHus nepepatoTky
6eperoB H yCTOHYHBOCTH CK/JIOHOB MPOTUB ONOM3aHH S, a TaK¥Ke IPyHTLI
OTKOCOB BBIEMOK H KOT/JIOBAHOB.

Heo6xopuMeie 115 MpOEKTHPOBAHUS PHU3HKO-MEXaHHUECKHEe XapaK-
TEPHCTHKH OTMEUEHHBIX BBIIlE TPYHTOB B 3aBHCHMOCTH OT HX COCTOf-
Husl, HA3HAYeHUsT M CocTaBa npuBegeHsl B Tala. 15.

3. 0 METQJAX HCCJIEAOBARUA TI'PYHTGB OCHOBARHA

Psn gusnko-MexaHHUeCKHX XapaKTepUCTHK IPYHTOB (cM. Tabia. 13)
Mo:KeT ObITh ollpeflesieH BH3Yya/JabHO HJIH MOAEBHIMH K Jafoparop HbiMK
MeTolaMH uccaefoBauuil nubo pacyeroM. Huxe npuBefensl pekoMeH-
Jauuy 1Mo BHIOOPY TOro MK HHOTO MeTOAA ONpeleseHHs 3THX Xapak-
TEPUCTHE,

Hi1s1 npoeKTupoBaHHsl HACOCHKIX CTAHUMH [epBOrO MOALEMA U3
HOBEPXHOCTHHIX HMCTOUHHKOB, TOHHe/eil B CHCTEMaX BOJONPOBOAA U
KaHaJlu34auuu, BOROXPAHHIHII, XBOCTO- H IIJIaMOXpaiilIuIl (CoopyKe-
aua la; 36; 4a—sB, cum. TaGa. 14) Ha CKaAbHBIX M TIOJYCKa/bHBIX

* B Hacrosiee BPeMs BJIMstHHE 3TOH cpenmpl, KaK NPaBHJIO, NPHPaBHHBAETCH K
HYJIIO H 3THM BHOCHTCS B IIPOEKT HE BCETAa OrpaBjaHioe yAOpoKaHHWe KOHCTPYKILHH.
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ges

6) semasinnbie, HHxe mo- | 2, 4—14, 18, 19, [ 3—14, 18, 26, 27, | 1, 2, 4—17, 21 *, 1, 3, 4—17, 28, 1, 3, 4—17,
BePXHOCTH 3eMIH — 27, 33 33, 41a—6 28, 31—33, 41la—B| 31—33, 4la—B 20—25, 28—33,
LIJTAMOHAKOIIHTENMH B 41a, 6, 42 1,
cHCTeMe BOJONPOBOJA, K—0
HaKONMHUTENH [POMBILI-

JIeHHBIX CTOYHBIX BOJ,
B CHCTeME KaHalMu3a-
uuH (GydepHble TPy IB)
B) OCHOBaHHe JAaMb 2, 4—14, 18a—s, | 2, 4—14, 18a—s, | 1, 2, 4—17, 21 *, 1, 3, 4—17, 28, 1, 3, 4—17,
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JluHeHHBIE COOPYHKEIIUs 1, 5—11, 13—17,
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MOXpaHHJI¥LIIaM B 30HE
MOATOIVICHHSA H pacre-
Kallhsl CTOKOB

* Nns TAWHUCTOTO 3ANOJHWTENA

** [lceBAlOKapeT

*** Jna pacyera Tpyb HA MPOYHOCTL

a) MMOTHHBEL (rpyHTH 2—14, 18a—s, 2—14, 18a—s, 1—17, 20 *, 2] *, 1, 3—17, 28, 1, 3—17, 20—26,
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43—46
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XapaKrepACTHKH IPYHTOB, OKPYXaIHX WIH CJATAIONIUX COOPYHEHHUS, HEOGXOLHUMbIE

Mt NpoeKTHPoBaHHUSA (cM. taba. 13)

Tabnuuwa 15

T'pyutn
CTPyKTypa ipynTop, HX MCCTO- hHecRaibHbie
HaXoXJA¢HHe HJIH Ha3pHadYeHne
ChalibHhie NoJdyCKaJbHbBle
KpyTnHOOGJIOMOUHBlE
(BaleHHble, raJjgey- necyaHole TJIHHUCThBIE
Hbie)

Henapywenmas, B orkocax 2, 4—14, 18, 19, | 2, 4—14, 18, 19, |1, 2, 4~17, 20 *, 1, 3, 4—17, 1, 4—17, 20, 21,
CTPOHTEbIBIX  KOTJOBAlIOB, 423, u 423, u 2] ', 4la, B 4la, B 4la, 6, 42k—\1, 0
BLIEMOK, CKJIOHAX BOAO-, XBO-

CTO-UITAMOX PAHHIHILL

Hapyurerrass  cipyxTypa Il{eGenucrLie, Hpecesiunic, 1, 14, 41 1, 14, 41 1, 7, 14, 20, 41
Iisl 3aChINIKK 1123y X B KOTIO- 1, 2, 14, 41 1, 2, 14, 41
BaHax CcOOPYXeHHH

Hapymennass  crpykrypa Ile6Genncroic, JIpecBsiHHIC, 1, 14, 41 1, 14, 41 1, 7, 14, 20, 41
405t OOCHHIKE — COOPYIKCHUR 1, 2, 14, 41 1, 2, 14, 41

* JIns TIHHHCTOTO JAIIOJHHTeNd.




NopoAax mnerporpadHUecKUi cOCTAaB MOPOJA M KX CTPYKTYPY ciaepyer
onpenensith nabopaTopHbiM MCTOAOM, MJs NPOEKTHPOBAHMHA Bcex
OCTa/JIbHBIX COOpY:KEHHII Ha CKaJbHLIX, [OAYCKAAbHBIX H KpYIIHO-
00JIOMOYHKIX MOPOAAX — BH3YaJbLO.

Kosthduuuear HeofHOPOAHOCTH (OAHOPOLHOCTH) CKaNbHBIX, ITOJY-
CKaNbHBIX U TJIHHUCTHIX [TOPOA MOXKHO OIpeJedHTh BH3YanbHo, rpydo-
OOJIOMOUHBIX M IEeCHAHBIX — PACUETOM MO 3KCMepHUMElTalbHbM JaH-
HbIM. KoadduuuedT Guabrpanuu BceX BUAOB NMOPOJ H IPYHTOB OCHO-
BaHHA MOOLIX cOOPYKEHIIT CeyeT ONPeAeasiTh NOJEBLIMH MEeTOLAMY,
TPYHTOB A1 ltachiniefi — JafopaTopHLIMU MeTOAAMU NIpH 3aJlaiHHol HX
MJIOTHOCTH.

Koadduunenutsl GuabTpanun, BOXOMPOBOXHMOCTH, I[bE30MpPOBOJ-
HOoCTH (YpPOBHEIPOBOLHOCTH), BOAOOTAAYM W HEJOCTATKA BOAOHACILIE-
HUS MpH U3BICKAHUSAX RIS MPOEKTHPOBAIIUA BOA03a00POB MOA3EMHBIX
BOJIl, KPYIUBIX BOAOMOHH3HTEALHBIX yCTAallOBOK K JAPCHAaXKa, 3aluT-
HBIX COOpY:Kellnii OT MOATOMJIENHs, a TakyKe AJf pacuera bpuiabTpa-
ILHOHHBIX NMOTEPb CTOKOB U3 3EMJIATLIX XPAHUIHIL ¥ [IpOrH03a YpOBeH-
HOro pexiMa MOJ3eMIbIX BOJ Ha MJOLIAZKax COOpy:KeHHH BOJONpO-
BOJA M KaHAJIM3AUMHK, NOASX GUAbTPALKK I OpOIIEHHS CIEeRYyeT Onpe-
JCAATL MOJEBLIMH METOfaMH.

Iaa npoekTupoBaHud TOHHenel (coopyxenusn 36, cv. tabm. 14)
KO3(PHIHEHT KPEIIOCTH TOpOJ ONMpEeAeIsieTC s SKCIepUMELTANbHO; A1
BCeX JIPYTHX COOPYXEHHH 3HauyeHWe 3Toro Koahduupuenra MOXKHO
NpHHUMATL Ha OCHOBE BH3YaNlbLHOTO OMHCaHus nopoj no ukane Ilpo-
TOABSTKOHOBA.

[ToxaszaTenu conpoTHBACHUS IPYHTOB CABHTY AJIS MPOEKTUPOBAHMUS
coopysennit la, 6; 2a; 36; 4a—B (cm. tabn. 14) Ha KpymHo-
OBJIOMOUHEIX, TIECUaHbIX H MJIHHHCTHIX TPYHTaxX CJAGLYET ONpeleddATb
MabopaTopHbIM WJIH [OJNEBHIM MeTOAOM. JTH MOKaszaTelun Jis Beex
ApYTHX, NpuBepcunsix B Taba. 14, coopyxeHuil, pacrosaraeMsx
Ha KpyNHOOOIOMOUHHIX NOPOAAX ¢ BCIMYHHON KOHCHCTEHIIMM TVIMHH-
CTOTO 3anOJHHTCAA He Bosee (0,5, HA nMecKax TpaBEeIUCTBIX, KPYMHLIX,
cpefiHCH KpYUHOCTH, MEJIKHNX U NbIIEBATHX MPH COACPIKAHHH B NOCAE-
Hix uyactuy pasmepoB 0,1 MM u kpynHee ne wmenee 50%, a rakxe
Ha cynecsx c KoHcHcTemnuell He Gosee 0,75, cyrauHKax ¥ TAHHax
¢ koHcHcrennueit He Gonee 0,56, moryt Guite npuHaTe o CHull
I1—15—74. ConpotuBaeHHC cABUTY CAa6blx TPYHTOB HCODXOAHMO
ONpeRensITh TTOJEBLIM METOXOM B COBOKY ITHOCTH ¢ JaBopaTtopHeiM. s
npoekTa coopyxeHu#t 4a, © (cv. Taba. 14) l-ro Kaacca na
CKaNbHBIX H MNOMYCKANbHBIX MOPOAAY CONPOTHBIEHHE MODPOJ CABHT)
CIeLyeT OMpPeAensiTh MOJEeBBIMH METOAAMH.

IToxasatenn pedopVagOHHBX CBOMCTB IPYHTOB OCHOBaHHi coOpy-
JKeHu#l MOMKHO ONpeieaTs Kak jadopatop libiM, TaK H HOMEBLIM METO-
JoM. JIas comabbix TPy HTOB OCHOBHEIMH METOJAMH ONPENENICHHA 3THX
nokasarefefl LOMKHH OBITL NOJNEBBIE (HArpy3KH Ha LITaMIl, CTaTHye-
CKO€ 30HJAHPOBAHKE) B COBOKYMHOCTH ¢ JaGopaTopHbiM. Crenetb
HabyXxaeMoCTH TPYHTOB J19 NPOEKTHPOBAHHA BCEX BIJIOB COOPYZKCHUM
fonee NMPENMOUTHTEILHO ONPEAEASiTh MOJEBBHIM METOAOM.
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[pu abopaTop HEIX HCCNeAOBAHHAX PU3HKO-MeXalHueCKuX CBOACTB
TPYHTOB, OCOBEHHO P OUHOCTHEIX U AeOpMAOHHBIX XapaKTePpHCTUK,
CJIEIYET UMETH B BUAY, YTO HALEXKHOCTD MOJMYYAEMbIX KOJLHUCCTBEHHBLX
nokasatenefl HaXOAWTCS B NPSMOH 3aBHCHMOCTH OT MeToja IOJAro-
TOBKH TPYHTa K HCIBITAHHMIO H CXEMBI HCIIBITAHH S, BaxHefimum yciao-
BHeM HajeXkKHocTd B 3TOM CMBIC/IC SIBASETCS COOMIOAEHHE TaK Hashi-
BaeMoro INpuHIHNa MoAobus, COTNIACHO KOTOPOMY IPYHT JOJKeH
HceaenoBaThesl B TaKOM COCTOSIHHH, B KakKoM OH §yjleT HaXoAuTbCs
B IepHOJ CTpOMTesbCTBA M 3IKCIIyaTaluuy coopymxeHuil. B onsmx
CAy4yasX €eCTeCTBEHHble TPYHTBL OCTAMYTCH IIPH CTPOUTENLCTBE H
JKCIIyaTalliy COOpYKCHUH 6ed HaMCHCHHUsA (PeAKko), B ApYyruX (IouTH
Bcerja) — HX (uanueckoe cocTOsiHHe ByleT HHbIM M, MOMKeT ObITh,
pasHpIM B IepHOJbl CTPOHTENBCTBA U 3KCIAyaTauuu. [TosTomy cxeMa
onpeaeneHus CONPOTRBASHNS TPYITOB CABHTY H HX KOMIIPECCHOHHBIX
CBOHCTB f0MKHA NTogbupaThCcs NPUMENNTENBHO K eCTECTBEHHOMY GH3H-
YeCKOMY COCTOSIHHIO TPYHTOB H K uX Haubosee «cjaboMys IpOrHo3u-
pyeMoMy (mM3MUecKOMY COCTOSIMHIO, KAKOe OHM MOTYT HMeTh B IMepHOA
CTPOMTENBCTBA H FKCIIyaTallHl coopyKenns. KonnuecTBenHoll xapak-
TEPHUCTUKOA MPOYHOCTHHIX H NePOpPMANHOHBEIX CBOACTB PYHTOB IPH
3ToM HauBosee «cjiaboM» HX COCTOTHHH ONpeAesaioTcs pacyeTHple CY-
yay COOpYXKeHHH Ha yCTOHUHBOCTH.

Otciofla cneayer, 4to JJ1s1 ONp ele/IeHR A, HallpUMep, COTNP OTHBEH ST
TPYHTOB CABHTY HeJb3sl BO BCEX CAYHAAX I0Jb30BATHCS CTAHAApTHOMH
metopukoit (TOCT 12248—66), cornacno xotopoii cABur ofpasiia
TpYHTA TIPOU3BOAUTCA IIOC]e IPeJBAPUTENILHOTO ero  YIUIOTIeHHS
10 TONHOH KOHCOAMJAUMM T[OJ Larpyskamu, ACHCTBYIOMUMMHU TIpH
capure. Tak, conpoTuBjeLye IPYHTOB CABUTY, NPHU3BaHHEIX paboTaTh
B OTKOCAX JOPOMHBIX U APYIUX BBIEMOK, CTPOMTENBUBIX KOTJIOBAHOB
M 9KCIUIyaTalHOoUIIBIX KaualoB, ClefyeT ONpeaeNdTs NPH ecTeCTBEH-
HOH INIOTHOCTH ~—— BJIAXKHOCTH IPYHTOB, pasHoll Ho raybiHe sanoxe-
HH A «CYXOTro» 0TKOCa, 0OyC/A0BAeHHON C/I0KHBINEHCS B JAHHOM pafioHe
HA JAHHOM ydacTKe NpuPoAHOil oBCTAHOBKOf M XapaKTepuaylouleics
OBITOBBIM iaBJellieM Ha TPYHTLl H HX €CTeCTBeHHOl BIaXKHOCILIO B T/
H TIepHoJ rojia MakcuMalbHo# 06BoAlleHHOCTH. TTomyqacMbIC IpH 3TOM
NOKa3aTesd CONPOTHBAeNH CABHTY TPYHTOB «CYXHX» OTKOCOB MOTYT
ObiTh B paBHOH Mepe HCMoAb30BaHkl VA PACUeTa YCTOHYUBOCTH OTKO-
COB KaK IIPH CTPOUTENHLCTBE, TaK W NpH 3Kcaayartauuu. g toit xe
YacTH OTKOCOB (Halpumep, KanajoB), KoTopas Npu 3IKCIUIyaTalHu
Oy IeT HAXOMUTHCS B 30He KUBOTO CedeHHs BOJIHOTO NMOTOKA H B KaIlHI-
JIAPHON 30He, NOKA3ATENH CONPOTHBJIEHMS TPYHTOB CABUFY JJIsI pac-
yeTa yCTOHUMBOCTH OTKOCOB NPH 3KCIIYaTal{y JOMKHE OnpeesThes]
NpH MOJHOM BOJAOHACHILIIEHHU TPYHTOB, COOTBETCTBYIOIIEM eCTECTBeH-
HOIl TUIOTHOCTH.

W nanee, npoyHOCTs TPYHTOB 30HH a3pany, lanpumep, B OCHOBA-
HHH BOJAOXPAHUJMILHON HACHIMTHOA MJIOTHHLI B 0o0lLleM clyyvae A0OJKHA
HCC/leloBaTbCS NIO-PA3HOMY: HA IepHoOJ Bo3BeleHHd IOTHHLI, KOTJa
IPOYHOCTb TPYHTOB By €T ONpeies AThCS HX CCTeCTBCHRBIM (BH3HUECKHM
COCTOSIHMEM H HEKOTOpHIM NOBbLIIIeHHEM IIOTHOCTH [0 Mepe yBeJHue-
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IHsl HAa HHX Harpy3KH OT Beca BO3BOAMMOM 3eMISTHOH NJIOTHHBI, H Ha
nepHoJ 3anofHelusl BOAOXPAHHIHING, Koria MPOUHOCTE TpYHTOB,
oCcTaBasich NpaKTHYCCKH LpexHel, MOxeT ObiTh ocnabieHa BCaAeACTBIE
TOrO, YTO TPYHTH OKaxyTcs MNoj Bojoil. Te e rpyHTbl OCHOBaHHS
TZIOTHHBL NIPH ee BO3BEJeHHH HAMBIBHBIM CocoBOM JOJMKHBEL HCCA /0~
BaTbCH Ha MPOUYHOCTb H sedOpMHpYeMocTb ¢ YUeTOM HX OOBOJHEHH 5 H
Ha MepHOJ CTPOHTENbCTBA.

Taxum obpasoM, pedys HAeT 0 HeOBXOAHMOCTH TPH MCCAENOBAHUH
NPOYHOCTH M JedOpMHPYEMOCTH T[PYHTOB OCHOBAHUS COODYIKEHH]
MojenHpoBars ux (HusdUecKoe cocTosiHUe HE TOAbKO MO MIAOTHOCTH—
BJAA¥KHOCTH, HO ¥ COOTBETCTBEHHO TOMY, KaKoe OHH HMelOT B HATYpe d
OyAyT HMeTb IPH CTPOHTENBCTBE K 9KCIIyaTaluy coopyxeHuit. Cnejo-
BaTe/bHO, 33jaya COCTOHT MpexkKJC BCero B NPOrHO3UpPOBaHHH (H3H-
4eCKOro COCTOSIHHSI PYHTOB OCHOBAHHUS COOPYZKEHHH HA pacueTHbi
caydall u ollpeje/leHHH COOTBETCTBYIOIEH ITOMY COCTOSIHHIO TIpOY-
HOCTH, BbIpaKalolelcsl CONPOTHBIEHHEM CJBHIY.

Ocoboe 3uauvenne npuobpeTaeT NpoOrHo3 (H3HUECKOrO COCTOSIHHS
CBSI3HBIX ¢J1abbIX TPYHTOB, HAXOAAUIHMXCS B OCHOBAHHH COODYIKEHHS.
IlporHos B oTaensHBIX cnyyasx MoxeT ObITh CAGNAH BH3YalbHO, eClIH
H3BeCcTHH (PH3HUECKOe COCTOSIHHE [PYHTOB B €CTeCTBEHHOM COCTOSHHH
U YCAOBHSI, B KAKHX OHH OKaKyTCH NMpPH CTPOHTENbCTBE U KCILIyaTa-
UM COOpYIKEHHS, a TaKxKe IyTeM pelledHsl 3afayu o6 yJIoTHEHHH
5THX TPYHTOB BO BpeMeHH OT Becd COOpYyiKeHHS.

Husi pelienns Tako#l safayd napsigy ¢ ZaHHBIMH O re0Ja0ro-JIHTO-
JIOTHUeCKH X H THAPOreoJOTHUeCKH X YCJOBH X OCHOBaHHU Sl COOPYKEHH o,
BOJIHBIX U (PpH3HuUeCKHX CBOACTBaX OT/ENbHBIX CAOEB PYHTOB, cjiarato-
IIHX OCHOBaHHe, HeoDXOMMO HMeTh NToKa3aTeJld B&IHUHH H XapaKrepa
HX JedopMardd (yIJIOTHEHHST TIPH KOMIPECCHH) B 3aBHCHMOCTH OT
BepTHKaJdbHOTO Aasiaeddsi Al = f (P) u oT BpEMEeHH IIpH NOCTOSHHOM
BepTHKanbHOM AaBinenun Ah = f(f) npu P = const. HeofBxoaumo
TAKXKe 3HaTh THI, pasMeps!, KOHCTPYKIHIO COOPYIKEHHS H IPOJOIKH-~
TCJBHOCTh €0 BO3BENEHHS ANs yyeTa TeMmna Iepelads Harpyskd NpH
CTPOUTENBCTBE H IOJNHON [1arpy3KH Ha TPYNTH OT COOpYMKEHHS.
Janueie o rpyHTax # NPOEKTHPYEMOM Ha KX COOPYKeHHH MOTYT OblTh
Nosyuelsl B pesy/abTaTe HHKEHepHO-TeoJOTHIeCKHX H3bicKaHHH H
npoextuposanta (a1 T2O — mo npeppapuTelibHbIM MaTepHajiam
H3BICKAHHI M NpPOEKTHBIM IIpopafoTKaM, /s TeXHHUYEeCKOro, TEXHO-
pabouero npoexkTa — 110 MarTepuajiaM H3biCKaHHIl H NPOEKTHPOBANHS
Ha 3THX CTagHsX), a CBeJieHus o IPOJOIKHTENbHOCTH BO3BEACHHS
COOp Yy KeHHsI — Mo . KajJelJapHoMy rpaduKy CcTpouTenbcTBa (IpH
OTCYTCTBHH TAKOro rpadnxa — U3 NPAKTHKY CTPOUTENbCTBA JJAHHOTO
BHjia coopyxeHuit). [lo 3THM jaHHBIM, Nonb3ysich H3BecTHoir (861
3aBHCHMOCTBIO

T=t(3)", (132)

rae T — BpeMst NOJHOH KOHCONHAANMH CJOSI I'PYNTOB OCHOBAHH s
B HaType NOJ Larpyskofl OoT coopy:KeHus,
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H — MomH#ocTh 3TOTO ¢J10A;

! — BpeMst 1OJMHOTO YNJIOTHeNHs! ofpasia IpyHTa B KOMIIpec-
cHOlHOM TIpuBope NoJ TOH KC yAenbHOH HArpy3KoH;

h — Bricota 06pasna, coryIacHo KOTopoll JTHTENbHOCTb 00KATHSA
[VIHHUCTOrO CJIOS BO3PACTACT NpONOPLUHOHANBHO KBAaJIpAaTy
OTHOUIeHHS MOIUIHOCTE COMNOCTAaBASEMBIX CA0EB OJHOTO H
TOro e IPYHTa, MOMKHO ONpelenuTh (PH3HUECKOE COCTOAHHE
FPYHTOB 10 HX IJIOTHOCTH — BIaXHOCTH B OCHOBAaHHH
Coopy:KeHHf Ha 3aJadublil pacueTHHl caAydail H, YTo OCO-
DEeHHO BaXKHO, BLIABHTH /IS NMepHoja OT Hauald CTPOHTEIbe
CTBa [0 BBOJAA €ro B 3KCIJyatauuio B Qg TIEpBBIX JeT
IKcIyaTaluy Hauboaee ONacHbl B CMBICIE YCTOHUHBOCTH
COOpYKeHHS MOMEHT, T. €. cODCTBeHHO PAaCcueTHbIl caydai.

3uas cocToAHHe 'PYHTOB HA pacueTHblil cayuvail, MOKHO 3a1aThCq
UM TIPH UCCIEfOBaHHH COTIPOTHBJICHHS TPYHTOB CABHTY B naGopartop-
HLIX YCTOBHSIX H MOJYYHTh HeoOXOAUMEE XapaKTepHCTHKH JUIs pacyera
COOPYKEeHHS Ha YCTOHYHBOCTL WIH, BbISIBUB 32BUCHMOCTDL COTIPOTHRIe-
HHS TPYHTOB CABHFY T, OT HX IVIOTHOCTH — BJIAXHOCTH M IIOCTPOHB
rpapuk T, = [ (w,) npu P = const (rae 1, — cABHrawlnee ycuiue,
W,—BJIa3KHOCTb), MOXKHO HEIoCP eICTBeHHO 110 rpaduKy oIlpefeasaTh 110-
Ka3aTeI{ CONpPOTHBJIEHH S TPYHTOB CABHIY, COOTBETCTBYIOIINE HX (PH3N-
4eCKOMY COCTOSIHHIO B OCHOBAHHHK COODYMKEeHHS HA pacdeTHHIH cayuai.

IlokaxeM 3To Ha npuMepe HAIMX HCCAeqOBaHUE IpYHTOB OCHOBA-
g g wiotH el Kapafauickoro BofoXpaHuanila. B ocHOBaHHY 3eMJIAHOM
IOTHHH B Nipefenax MOHMbI peKH B BepXHell YacTd paspesa 3ajeralt
[Ba clos CBS3HBIX TPYHTOB. Bepxuuit cioii cpefiHell MOIIHOCTBIO
0K0/10 1,5 M INpecTaBNeH TSMETLIMH uepibiMH H  TeMHO-OypHMH
FYMYCHDOBAHHLIME CYIIMHKAMH, C MEJAKHMH IMYCTOTAMH OT KopHei
pacTeHdil, NoBepXHOCTh KOTOPBIX oXKeje3HeHa, B BepxHeil yacru cjios
CYTJIHHKH CnabopiaXKHble, IMOTHHE H BecbMa ILIOTHbIe, TYroIjlacTHY-
Hble, B HMKHeH, ry1aBHbM 06pa3oM B NoJiouIBe ciosi, — BoJiee Baax-
Hele, macTHudble. CYIMTHHKH B BepPXHell YacTH 0 IPH BBICHXaHHH
NpHOBPETAT KOMKOBATO-NIPH3MATHUECKYI0 H OpeXoBaTyl0 CTPYK-
TYpYy. Bech croit cyrInHKOB BOBJIEYeH B Ipollecc T0YB00Opa3oBaHUS,
B CBA3H C YeM IBeT ero IOCTeNeHio H3MeHsercs oT YepHoro B Kpokje
2o TeMHo-6yporo B TOJOLUBE.

Huzxuuit cnoft cpoinefi MOUIHOCTBIO OKOMO 2 M, TOJACTH/IAEMBIH
rpaBHii HO-raeq1IHKOBLIMH 0BpasoBalliIMH, TIpCACTABAEH CYTHKAMH
TSKENBIMU, TEMHO-CEPBIMH H YepHLIMH, MIHCTBIMH, CHIBHOTYMYCHPO-
BAlHBIMH ~ MATKOIACTHYHBIMH, MCCTaMH pacCHAOeHHBIMH  TOHKHMH
(1-—3 cm) npocnoiikaMi TOHKO3ep HHCTOTO MAHCTOTO necka. CyranHKY
coflepxkat o 5—10% Hepasnoxupuerocs ryMmyca — MelTKHX KOpel-
KOB pacTenuii uan oOJOMKOB cTefell Kambliia; MecTAMH B TIOJOLIBE
3TOr0 CJ0Sl BCTpeYalTCs MONYCTHHBHIHE OGJTOMKH CTBOJOB JiepeBbes
JuaMeTpoM o 15 cM. DTOT eoll B reHeTHYECKOM OTHOMEHHH ABISeTCd
CTApUYHbIM ajmoBueM. Pu3MKo-MeXaHudecKHe W BOJAHBIE CBOfiCTBA
TPYHTOB 3THX Co€B TpHBeJeHbl B Tabg. 16.

L

Puc. 53. Pacyersas cxeMa OIEHKH CTe-
HERH YIIOTHEHWS HUIKHEro CJI0sl CPYHTOR
ocHoBamws Kapabamckofl INIOTHHBI B
HEPHOJ, CTPOHUTEJILCTRA.

1 — Bepxuuit caoll — CYIJIMHKH THXKelble,
TYMYCHPOBAHHble, 2 — HHKHHIE ca0fi — cyr-
JIUHKH TsKeqnle, HAMCTHE, caabble; 3 — rpa-
BHIHO-Ta/leUHHKOBHe 0o0pasoBaus; 4 — Ko-
peHHBle PJHHBL 5,— 5, — CJOH T'PYHTOB, OT-
ChlllaeMBIX B TeJo IJIOTHHEI, AABJICHHE OT Beca
KOTOPBIX Ha I'PYHIH OCHOBAaHHS PAaBHO COOT-
BeTCTBeHHo P, —Py

Y 70 B =

Ilpn npoekTHpoBaHKH JaHHOI IOTHHLL pacyeT Ha ee YCTOHYHBOCTD
HaMedajoch IIpOBECTH 11a MOMEHT OKOHYAHHS CTPOHTEIbCTBA H HAYAIO
3aTONJeHHs BOAOXPaHuAHmMaA. Jns pemenns safayu 1o TPOrHO3Y
¢u3nyecKOro COCTOAHHA TPYHTOB OCHOBAHHS IVIOTHHBL HA YKA3aHHbIE
pacuetHbpie cJy4yay B KauecTBe HCXOAHHIX ObIIH MPHHATH Clefyomye
Matuble: BelcoTa mA0THHE 20 M; ofbeMHas Mmacca TPYHTOB B Tele
nAOTHHE! 2 T/M*; BpeMa Bo3BeeHHS IMOTHHE 110 I'padHKy CTpOHTE b-
cTBa 7 Mec (c Masi 110 HOSIBPb); Haua/l0 3a110 HeHH ST BOJIOXPAHKIIHIIA —
anpens,

Ilo THM JaHHBIM M IO yCTOBHIO, YTO CTPOHTECABCTBO OyAeT HITH
pUIMHYHO, T. €. B TeuelHe KaxJAoro Mecdna B TeJo IIOTHHBI GYAyT
OTCHINATLCS MpUMep HO paBHbIe 00HeMbl IPYHTOB, TIOCTPOEHA pacyeTHas
cxema (puc. 53). Ha cxeme o6beM tesa mAOTHHBL pasjielled 110 BHicoTe

Dusnko-MexannuecKue ¥ BoAHbBIE CBORCTRA

TpyHToB ocHoBaHus KapaGalickofl NJIOTHHBI

Ta6banuma 16

I'panysoveTpHYEChHE €COCTAB
s E .
Caom TpynToB stawgocty, || O™ | OSsewuan | Tloprerocrn, | Kospguunenr | Crenens | Mueno
0,5—0,05 MM 0,05—0,005 0,005—0,001 o
MM T < 0,001 mm

Bepxunit 7,46 39,75 33,08 19,76 27,09 2,71 1,76 48,90 0,9569 0,7671 30,35
Huxuni 11,55 41,62 32,12 14,81 82,26 2,59 1,69 68,22 2,1466 0,9924 27,17
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Ha TaKHe YaCTH, BEC KaX/I0fi H3 KOTOpHIX NIepeaeT Ha TpyHTH OCHOBa-
Hisl BepTHKadbHOe saBiaenue B 10° [Ta. dto paBnenne, oboszHaveHHOE
Ha cxeme Py, Py, P,, P4, B nepuos Bo3BeJeHU s IIOTHULL OyaeT uaMe-
usirbcs ot 10° go 4-10% [Ta (mo Mepe HapauyiBadus Tena TJOTHHSEL),
a B NepHOJl OT MOMEHTA OKOHYAHHS CTPOUTEJLCTBA JI0 llayana 3atone-
HHA BOAOXpaHUAHInA Oyper nocrogiHeiM — 4 10% [Ta.

Bpemsa Ty, B TeUEHHE KOTOPOTO B TENO INIOTHHBI OTCHLIIALTCS 06beM
rpyHTa, CIOCOOHHIH TepefaTtb CBOHM BECOM HAa TpPYHTH OCHOBAaHHS
BepTHKalbHOe siaBleHHe P,, onpejesuyoch Mo CpOKY CTPOHTENbCTBA
caegyomum obpasom: aia P,, pasunoro (1, 2, 3, 4) 10° [1a, coorBet-
crBedHo 3, 2, 1, I mec (tabn 17). Bpema T4, B Teyenre KOTOporo B Ile-
PHOM CTPOHTENLCTBA HA TPYHTH OCHOBAHHA Bo3jelicTBYyer NonHas
Harpyska P, pasaas (1,2, 3, 4) 10° [Ta, onpeneqHnocs COOTBETCTBEIHO
4,2, 1,0 mec. Bpems Ty, B TeueHHe KOTOPOro Te K¢ Harpy3Ky Ha IpyH-
THl OCHOBaHH$ JeHCTBYIOT B IepHOJ OT layalda CTPOHTENLCTBA JI0
Hayana 3afOJHeHHs BOJOXpaHHIMINA, CocTaBiAseT aAg P, paBHOro
(1, 2, 3, 4) 10% Ila, cootBerctBeHno 8, 6, 5, 4 mec.

Tagawna 17
daxkTuueckoe ¥ SKBUBANEnTHOE Bpems mno dopmynam (132), (133)

Pn’ 108 [1a To, MeC Ty, Mec T4, Mec ¢y, MHI ty, MHH
1 3 4 8 17,28 34,5
2 2 2 6 8,69 25,9
3 1 1 5 4,34 21,6
4 1 0 4 0 17,28

Janee u3 popmyast (132) Haiifilem 3KBHBaneHTHoe BpeMa 4 (oTHo-
cAmeecd K MepHOAY OT Haydaja J0 OKOHUAHHS CTPOHTENbCTBA) U Iy
(o Hayana CTPOUTENLCTBA 0 3ANON HEHH ST BOAOXPaHHUMAINE), B TEUEHHE
KOTOpOro oT Harpysku P, Oyner J0cTHTHYT 3(pdekT yNIoTHEeHHS
obpasia rpyHTa B KOMIIpECCHOHHOM mpubope, paBHbil 3bdekTy
YIJIOTHEHU A TIoj TOH e HarPy3Koil cjof TPYHTA B llaType 3a BpeMmd
T, u T,

T h? T h2
h=—g: b=

(133)

rae h — tonmuHa ofpasima rpyHTa B KOMIpeccHoHHOM mnpufope —
2 cM;

H — MomHOCTs HHAKHCTO CNOS IPYHTOB B OCHOBAHUH NJOTHHB —
2 M.

[Mopcunraunsie no dopmynam (133) suadenusa #, u f, npu P, 4
AN TPYHTOB HHXKHEro cllod NpHBeieHLl B taba. 17.

Oddekt yNIOTHEHHST IPYHTA MOMKET ObiTh BblpaXKeH ) MeHbIIIEHHEM
ero TOpPHCTOCTH H BAAXKHOCTH — IOKa3arenefl, XapaKTepH3YIOIHX
¢busHueckoe coctosiHue rpyHTa. Haiinem 9TH nokasaTenu ang HHKHEro
€04 HAa MOMEHT OKONYaHHA CTPOHTENBCTBA INOTHHBI M Ha HAYajo
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sanosaHeHds BogoxpaHuauiga. [ 5TOrO0 HCIOAb3yeM pe3y/bTaThl
J1aBopaTOPHOro HCCNENOBaHKST 3aBUHCHMOCTH JedopMandi FPYHTOB OT
BpeMeHH NIPH locToTHHOR Halpy3ke A = [ (f), P = const u cBegem
Jlannble pacyera B Tada. 18.
TaG6aumnua I8
Onpegenenre pedopMaudH H X2PaKTepa M3MEHEHHS DVIOTHOCTH —

BJAXHOCTH HHXHEro cJosd TPYHTOB OCHOBAaHUA NJOTHHB
BO BpeMeuu nojg BO3eHCTBUEM ee Beca

EE ml: ® Bpemsi KoapdHUHenT | ppay
on ?E Z = f, 1ty ”Op“”gm" HOCTH
c2 gg gc“ Bosacit Iedopmanyis Ak ofipasua TPYHTOB £, | rpynTon
I, |e° S5 o | CTBHA Ppy | Tpyyra or P, 3a #; M {, |70 HXCOCTOA | Becobas,
SR | Cq N~ 2| skpupa- n HHIO Ha KO- %
Sa o ez 7| 2epERE | B onapacTaomem uTore, MM | ey ppevent .
Eg ‘5; A S| 7, u 7, {y H fy NpH — 100
85 | Eps |85 3 MHK n A
ng | 425|583
3a BpeMsi oT HavdaJJa [0 OKOHUaHHSA
crpouleanncTBa (4)
l 20 1,122 17,28 0,666* 2,0419 78,80
2 20 | 2,416 8,5 1,685~ — 1,122 = 0,563 1,9532 75,80
0,563 -1 0,666 = 1,229
3 20 | 3,572 4,34 2,631% — 2,416 = 0,225 1,9179 74,05
0,225 + 1,229 = 1,454
4 20 | 4,068 0 0 — —

3a BpeMs OT Hauyada CTPOHTEJAbCTBA
L0 3anondnceunuss BoXoxpanuauma (&)

1 20 | 1,122 345 0,748 * 1,9604 75,69

2 20 |2,416| 25,9 1,9200 — 1,122 = 0,798 1,9034 73,49
0,798 + 0,748 = 1,546

3 20 | 3,572 21,6 2,889 — 2,416 — 0,473 1,8290 70,61
0,473 — 1,546 = 2,019
4 20 4,058 17,28 | 3,677 — 3,572 = 0,105 1,8124 69,97

0,105 + 2,019 — 2,124

INpumMcecuaunc 3uavcnns noanoit gebopmanun AH or ‘Dn (undpet B rpade 3) cHH-

MarTesl ¢ onblTHOA Kpunoilt Al = f (f) upu P - const C 3Tofi e KPHBOH CHUMAKOTCA K 3HA
YeHUsT AR, COOTRETCTBYOHHE 1, U £, NPI Pn(uqupm €O 3BC3NOUKOH B rpage B) Pa3HOCTL MeXAY

Ak w AH Bupamder Ah' 3a f u £, oT P, |, a XKHPHBle UHDPH B rpadc 5 NpeACTaBATIOT
cofofl gepopmaunio ofpasua rpyuta Ak da £y H #5 0T Py

M3 rabn. 16, 18 BugHo, 4To TPYHTHI HHUIKHErO CJAOS OCHOBAHHUS
IJIOTHILI KO BpEMeHH OKOUYaudsl ee CTPOHTENbCTBA CTaHYT Donee
IJIOTHBIMY, MCHEe BJAKHLIME K COOTBETCTBEHHO GoJiee INPOYHBIMH.
Kospunnedt nx nopucroctu cuusutea c 2,1466 o 1,9179, a Brnax-
HocTe ¢ 82,25 mo 74,05% . Eue Gonbumil agxbeKT ympodHeHus 3Tux
rpyuToB Oyaer 3a Bpemst OT Hauala CTPOUTENLCTBA INIOTHHBL JIO
MOMeHTa 3amnofHeHus Bojoxpaimauiia. K sToMy Bpemenn Kosdpu-
gI/XEHT MOPHCTOCTH TpYHTOB chusutcs no 1,8124, a BaaxHOCT: JO
9,97%.
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DT JaHHBE XapaKTepH3YIOT (GH3HUECKOe COCTOSIHHE TI'PYHTOB
HUZKHEro ¢10s B OCHOBanHH [JIOTHHLI A TPUHATHIE PACUETHBIE C1YydaH.
Pacnonarasi umn, MokHO 3ajarb ux B jgaBopdlropHbIX YCIOBHAX
NpeABapHTeNbHbIM YIVIOTHCHHEM 1 pyHTa Tlepeji CABUTOM H ONpejeuTh
pacyeTHble 3HAueHHS BCJHUHH CONPOTHBIElHS] TPYHTOB CABHTY.
MozKHO NOCTYNIUTIB n HHAaYe: NpeABapUTEdLIO BRISIBHTE V15 HCCAeye-
MBIX TPYHTOB 3aBHCHMOCTh CABUTAIOLIET0 YCHIAMS T OT HX TJIOTHOCTH —
BAaXKHOCTH @ TpH pasdHuHbX JAaBiesusix P,, 1p, = [ (wp) u 1o

Fpa(bI/XKaM TaKoH 3aBHCHMOCTH ONpeAC/IHTE 3HaueHHsI B&IHUNH COIpPO-
THBJAEHUA TI'DYHTOB CABUTY Ha Jat0Bble pacyeTHble Cayuai.

T
a8
a6
Piuc 54 TIpaguk tT=f(w) npu P =
o

04 = 10° ITa, ans npofibl W3 TPYHTA HH K-
02 Hero cjos
0 PN T R AR SIS SRR NN SO DU SR S S T Y |

65 70 Vg 60 w, %

Ha puc. 54 npusesen rpaduk 3aBHCHMOCTH CABHTAIONEro yCHINA
OT BJAXKHOCTH FPYHTOB HHZKHETO CJ1051 NIPK BePTHK&AbHOM JaBJCHUH,
pastom 10° ITa. Ha rpaduke BujHo, uto A5 3THX TPYHTOB K MOMEHTY
MONHOTO BO3BEJEHHS TUIOTHHBI, KOTIa UX BJ1aXHOCTh OKaXeTCs paBHOH
74,06%, caBuraiomee ycunume T, uau xospduuuent ciasura tgp,
nockoabky npu P = 1-10° [Ta © = tgy, cocraBut seauuuny 0,55,
a K MOMEHTY 3alONHeHY s BOAOXPaHHINIA, KOIa BlaXkKHOCTh TPYHTOB
6yner 69,97%, — 0,67. Ha 1paduxe Takxke BHAHO, UTO ONpeje/eHUe
CONMPOTHBJIEHHS] TPYHTOB 3TOr0 CNOsSl CABHTY IPH ECTECTBEHHOM HX
cocroanuu (w. = 82,25%, e, = 2,1466) Moxer HaTh 3aHHKeHHHIE
pesynpTat (Ha 9—25%) no cpaBHeHHIO ¢ HX CONPOTHBJIEHHEM Ha
MOMEHTBl OKOHuaHHS CTPOHTENBCTBA NJIOTHHBL K HA4YaIO 3aMofdHEHH S
BOJOXPAHHJIKIA, a ONpe/cseline HX CONpOTHBIeHHs CABUTY B COCTOMA-
HHH TOJHOH KOHCOMMJALMH, KOTZa TIJIOTHOCTh — BJIaXKHOCTE Oyzer
CYIeCTBEHHO HHKe, YeM Ha MOMeHTHI £, U f,, JacT 3aBhlIlleHHbE 3Haye-
HHA CIBHTANOIHX YCHAHH.

CoBMmecTHOe paccMoTpenne tadn. 18 u puc. 54 roxassiBaeT Takxe,
YTO K MOMEeHTaM Nepejaul Ha TPYHTHL ocHoBalus Hanpsuxednit B 10°
U 2-10° [Ta ot Beca BO3BOAMMON MJIOTHHBEI MPOYHOCTb TPYNUTOB pac-
CMaTpPHBAEMOro /1051 ocTaeTcsl NpakTHYecKH Ha YPOBHE HCXOJHOM
(cM. Ha puc. 54 3mavenwe T npu w, pasHoil 78,80 u 75,80%). Us
3TOrO Clejyer, YTo B KaueCTBE NEpPBOTO pacyeTHOTO Clydasi clefyer
NPHHHMATH N0 HUXKHCMY CJIOI0 TPYHTOB He MOMEHT OKOHYaHUSA CTpPOU-
TeNbCTBA MUIOTHHBI, @ OT/AEJbIble MOMEHTHl BPCMEHH B TNEPHOJ| ee Bo3-
BejJeHUs, B NMPOTHBHOM CJIy4ae He HCKJKueHa BO3MOXKHOCTh aBapHil
BO BpeMda CTpOI/lTEJIbCTBa.

AnanorudnbsiM 06pa3oM MOKHO NpOrHo3HpoBaTh (H3HUECKOE CO-
CTOSIHHE TPYHTOB BePXHEro CJ0s, HaxOASIIHXCH B 30HE aspalui.
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IIpakTuvyeckuii HHTEpec B 3TOM c/lyyae TMpeACTapjasieT MPOrHO3 Ha
MOMEHT 3alloJIHeH|s] BOAOXPAHMWJIHING, MOCKONBKY MOMKeT 0KasaTbes,
YTO XOTH K 3ITOMY BpeMeHH IIOTHOCTh TPYUTOB BEpPXHETO CAOS H
MOBBICHUTCSH, OHH Bee ellle OYAYT B COCTOSIMY NPHHSTL AONOAHRTENbHOE
KOJMYeCTBO BJard IpH 3anojlieHiyd BOAOXPaHUIUIA | 110 CpaBHEHHIO
C ecTeCTBEHHBIM COCTOANReM Oy Iy T He Npouliee, a cnabee. Takum obpa-
30M, BTODBIM DaCUeTHBIM CJyYyaéM Ha YCTOHUHBOCTh MJIOTHHBI, HO YK
IO BepXHEM} C/OK0 MOTYT OKa3aTbCsl MOMENT 3aIOJHeHHS] BOAOXD aHH-
JIMIIa ¥ [epBble TOABl €r0 SKCIyaTallli.

[Tporuos Gpuauyeckoro cOCTOSHUA TPYHTOB OCHOBAHUS COOPYKEHHH
BO BpEMeHH [MO3BOJSICT MPaBH/bUO BLIOpaTh TMPH POEKTHPOBAHHH
pacueTHple C1yYal Ha YCTOHUHBOCTb COODYKeHHS U OTNpeAeNHTb COOT-
BETCTBYIOIHE UM MOKAa3aTCJAH MPOYHOCTH rpyHTOB. [Tpu 3TOM B KaX-
JOM KOHKPeTHOM C/ydae, HCXOAA U3 BHJa TPYHTa, ero (H3HYECKOro
COCTOSAHUA B eCTECTBEHHBIX YCIOBHAX H HpOTHOSI/IpyeMOFO Ha HepI/IO}l
CTPOHUTEILCTBA H IKCITYATAIlMH COOPYHKEHH 1, TOMKHBI ObITh BHIOpaHHI
COOTBETCTBYIOIUHA MeTO)] MOATOTOBKH TPYHTA K WCHOBITAHHIO H CXeMma
uctsitanuit. B paborax Tuaponpoekra [66, 129] nannt pexomenpan,
Kacafouiuecs: aTux Bonpocon (tabur. 19).

Hapsany c mokasarensiMi CONPOTUBAEHH I TP YHTOB CABHIY BakK [IbIMH
¥ UIHPOKO HCHOJNB3YCMEIMH B IPOEKTHPOBAHHH ABJAIOTCH MOKAa3aTedlH,
xapakrepusymomue JeQopMHpyeMOCTb I'PYHTOB [I0A HATPY3KOM: CHu-
MaeMocTs, l1alyxaHHe, YIpyTHe B OcTaTOuHbIE AedopManuil, CKOPOCTH
M BelHYMHLl YIUIOTHEHHA TIpyuToB BO BpeMenu, Ilepeuncrnennsie
XapaKTepHCTHKH MOTYT OHITb TONY4YeHBl KakK B JlabopaToOpHBIX YCIO-
BHX — HCOBITAHHEM TIPYHTOB B KOMIIpECCHOHHBIX mpubopax, Tak H
B OJIEBEIX — METOJIOM LITAMMOBHIX HCObITaAHKN, MeToanKka nmocneaHnx
JoCTaTOYHO DOAPOBHO paspaboTaHa Bo MHOTHX paforax, B YaCTHOCTH
B [68].

3necs OTMeTHMM JHub chaepyioomee. Onpefleedne noKasareneil
COTMPOTHBEHHS] TPYHTOB CXKATHIO 11e00XOJAHMO BBINOJAHATE, KakK H
MoKazaTell# CONPOTHBJelNA TIPYHTOB CABMTY, B YCIOBHSIX, MaKCH-
MalpHO DPHOMMKEHHBIX K YCTOBHAM paboTel PyHTa B OCHOBaHHH
COOPYXKeHUs WK B CaMOM COOpYKeHHH. ['pYHTE ocHOBaHU S AOJKHBI
uccaefoBathed Mo ofpasuaM HeHapyulenHofl crpykrypsl. CxuMae-
MOCTb BOAOHACHIEHHBIX B NPUPOAHBIX YCAOBHSX IPYHTOB OCHOBAHHS
JOJIXKHA ONPEAeNsITECS B KOMIIPECCHOHHOM npuBope nox Bopoil. Ecau
IPpYHTHl B DPHPOAHBIX YCJIOBHSIA Il HachllleHbl BOAOH, HO MOTYT
OKa3aTbCA IIPH CTPOHUTENLCTBC W IKCIVIyaTaHHH COOpYKelUHs BOJO-
HachllleHHBIMH, OHU JAOJKHBL OBITh HCOBITAHB Ha CIKUMaeMOCTh MOJ
Harpy3koil TakKe IOA BOAOH, YUHTHIBAs, UTO COOpYIKeHUs BOAOMPO-
BOJla M KaHaJH3alHH HepeJKO pacroJsaraioT B o6BOAHEHHBIX H BOJO-
HOCHBIX TpYHTax K 4YTO OHH, KaK MpaBHJO, CaMH OBBOAHSIOT IPYHTH
OCHOBaHHs1, HE3ABHCHMO OT WX CCTECTBEHHOTO cocToguus (cM. 1. 1X),
KOMIIpeCCHOHHEIE HCITBITAHKH A TPYHTOB, Ha KOTOPHIX BO3BOJASATCST 3TH CO-
OpyKeHHH, CIEAYET IPOBOAUTS 110 ofpasnaM, IOTPYXKeHHBIM [10]] BOJY,

CxaMaeMoCTb HeBOAOHACHINIEHNDLIX B NPHPOAHBIX YCJIOBHSIX TpPYH-
TOB, JAONONNUHTeJbHOe (IPOTHB TPHPOAHOIO) CMAauuBaHHe KOTOPBIX

247



TaGauia 19

MeToap MOATOTOBKH M CXEMbl NaGOPATOPHBIX HCIILITAHMI
COMPOTHBIEHUS TPYHTOB CABHIY

duaHuecKOe (OLTOSTHHE TPyuTa B

eCTeCTREHHbIX YCJOBHAX H OXH MUTOL HOALOIOBKH [PYHTA { XeM 1 HCIIBITA
Aaemoe MNpH pdGOTe o, coopy- AJis1 MCUHBITiHHA nun
HKepneM
UauuucTele  TPYHTH  (CYTAUMHKH, Des crmeuwantuoit nop- Brictpuit
PAMEB) MATKONAACTHYHONH H Tekydefl | COTOBKH, B €CTeCTBCHHOM | CHBUT

KOHCHCTERIHH,
PJIMHKH
["IWHHCTEE PPYHTBI ¢ €CTCCTBEHHON
BJAKHOCTBI) BbiIle BJAKUOCTH K3
npefete MJAACTHUHOCTH (Wp), BO He
BHINE BJAXKKOCTH, DasHol w, |-
+ 0,25/,, rne I, — wWcao naacTHy-
HOCTH

MaxkponopHcTbie POCaNouHEle
rPYBTBl, a TaKxKe BCe TJHHHCTHE
FPYHTEL C HEIOJHBIM 3anOnlieHHeM
nop BOXOHW, KOTOpHlEe NPH INONHOM
BOJORACHILERHH NPUOGDETIOT BIAK-
HOCTh, HNPeBHIIAKIYl0 Ha [—2%
BJAXKHOCTh HA MpejeNe NNacTHYHOCTH

Bce rauHHCTBIE HenafyXxawmue
IPYHTBI, TOJHOCTHIO BOAOHACKIUICH-
HEle, H IPH TOM UX BJAKHOCTL lie
1peBHIIAET BJAXKHOCTH 1la mpeflesic
N1aCTUYHOCTH

Cylecu H JierkKHe CYIJIMHKH B ec-
TECTBECHHEIX YCJAOBHAX, HE MOJHOCTHIO
BOJIOHACHIIICHHBIE, eCJAH [IPH NOJHOM
BOJIONACHIIIEHHT WX BIAXKHOCTE NPH-
GnuxaeTcs K BAAXKHOCTH Ha Npeledie
TEKyUeCTH

Cynecd, CYLJIWHKM W JIETKHe IVIH-
HBl, HONBA" KOHCONHAALHS KOTOPBIX
0] COOPYIKellHeM OKHIAETCT K KOHILY
CTPOHTEIBLROrO I€PHONA, HJIH ecJH
9TH TPYETH WMET B NPHPOLHOM
COCTOSIRHH TBepIyld KOHCHCTEHIHIO

TorgoxucnepcHble TAHHE — NOpPH
BJAKHOCTH MeHee BJAXKHOCTH Ha
npefene NAACTHUIIOCTH

Wb, WNUCTRIE CY-

COCTOAHHH

To xe

TlpeasaputennHoe  Ha
CHIIeRHEe BOROW (10 moJi-
HOTO HACBIIEHHS MOP)

Dez cnemnya ihHOM noj
IOTOBKH, B CCTECTBEHHOM
COCTOAHHH

Tlouanoc  Bomoliachige-
HHC 10D BOAOH

[Tpexpapurensiioe  yn-
JOTHEHWe 710 HOJHOW KOH-
COMHAALHH TION Halpy3-
KaMH, JeHCTBYOImHMMH 1DH
cIaBure

[Tpensapurensioe  yn
JIOTHeRHe HOJ, 11arpyakoi,
JeucliByouledl npu cuBure

YCKOpeHHbIH
CABUT

To xe

3aMeA en HLIM
CABHT

To xe

»

Megaenubiit
CABHT

NpH CTPOHUTEJLCTBE H IKCIUIyaTallH COOPYXKeHHsd He oXKupaercd,
JOJKHa HCCAefOBATbCS NPH ectecTBeHHON Baaxkuoctd. [lpu atoM
ecTecTBeHHAsi BJIaKHOCThL OTOOpaHHBIX NPOG TPYHTOB JOMKHA OBITH
OlleHeHa B OTHOMIEHHH ee NPEeACTaBHTENbIOCTH B paspese roja, BOX-
HOCTH NOCJefHero U pexuMa NoJI3EMHIBIX BoJ Ha IIJIOMAAH pa3MeleHH
coopy:kenuil. [IpuponHoe BiraKHOCTHOE COCTOSHHE IPYHTOB B OCLOBA-
HHH COOpYXKeHH NPH sKCINyaTauHy HapyllaeTcsd B CTOPOHY NOBLILIe-
U} BJaXKHOCTH ¥ TOT/A, KOTJa g 5TOT0 HeT, Kasanoch Obl, pealbHHX
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ucrouankos obsogpenud. OJHaKo TnpH 3KCIMIyaTallkn COOPY kewuh
noj HEMH M TOJ TOKPBITHAMH Illa 3aCTPOEHHOH TeppPUTOPHH MOIKET
NPOHCXOAUTh HaKOIUIeHHe Bjaard (MHFpalHdA M KOHJAeHCAIHS MOJ]
BAHAHHEM TeMIlepaTyPHOro (akTopa, yMmeHblleHHe HCIIAPeHH), 4TO
CleayeT YYHTHIBATH NPH H3YYEHHH MPOYHOCTH K AepopMHpyeMOCTH
TPYHTOB OCHOBaHHSL.

CumMaeMocTh necYaHbplX TPYHTOB JOJKHA H3ydaThCsl TpPH HX
OTHOCHTeNpHON MyoTHOCTH D, Oauskoll K NIOTHOCTH TpH PHIXJIOM
cnoxenny (0 < D < 0,3), cnomenun cpegseit mnotsoctd (0,3 <
<D < 0,7) u naoteoM cnoxernu (0,7 <D < 1,0)

D= o5 (134)

N ’
€max — Emin

, — KO5GQHIHEHTs MOPUCTOCTH NeCKa COOTBETCTBEHHO
B IUIOTHOM H DHIXJIOM CJOKEHHH;
€y — TO K€, B NPHPOJAHOM CJAOKEHHH.

FAE €maxy &y,

4. OTBOP IMPOB IPYHTOB OCHOBAHHA
JAJISl JNABOPATOPHBIX HCCJHENOBAHHH W HX OBBEMBI

HccnenoBanue (puaHKO-MeXaHHUECKHX CBOHCTB IDYHTOB SIBJSIETCS
HeoTbeMIeMOH YaCTpl0 HHMKeHepHO-TeoJOTHYeCKHX H3BICKaHHH s
CTPOHUTENBLCTBA pasUUHBIX TPAXKIAHCKHX, NMPOMHIUACHHBIX H THAPO-
TeXHHUECKHX COOpYXKEeHHH M BEINOJHAETCA HHKeHEPOM-I'e0/0roM.
JlabopatopHble HccieflOBAHHA TPYHTOB IO TOTOBHIM IpobaM MpoBo-
ASATCS TPYHTOBHIMH jabopaTtopuamu. KauecTBo pesynnTaToB Hecae[o-
BaHHA [IPH MPOUNX paBHBIX YCJAOBHAX 3aBHCHT OT IPaBHIBHOIO OTGOpa
npo6 rpyHToB, oT ux o0beMa H KOMHUeCTBa A5 3aJjaHHBX HCCAE/0Ba-
HUH, cobmioflernst ycAOBHH KOHcepBallMH H COXpaHHOCTH mpoO.

TIp# HHXKeHEpHO-reONOTHYECKHX M THAPOTEOJIOTHYECKHX M3LICKa-
HHAX B 3aBHCHMOCTH OT LIeJ1€BOr0 HX Ha3HaueHHs! K TpefoBaHHil Npo-
eKTHpOBaHHS NaHIoTo COOPYXKeHHSA K rPYHTOBOH cpefe npobw orThu-
pAIOTCH M3 TPYHTOB CBA3HHX (IHHH, CYVIHHKY, CYNeCH) H HeCBA3HEIX
(cynmecu, mecku, rpaBul, Tajbka), HapyllleHHOH H HeHAapyllleHHOH
CTPYKTYpHI.

Ot6op npob ¢ HapyIIeHHOH CTPYKTYPOH A5 ONpejelieHUs Bilaxk-
HOCTH, NMPEIeN0B 1acTHIHOCTH, YIJa ecTeCTBEHHOrO 0TKOCa, Tpadylo-
METpHYECKOTO CocTaBa H APYTHX NoKasaTedeil, He TpeOylomHux Coxpa-
HeHHA €CTeCTBEHHOTO CJOMKEHHS, MOXKeT MPOBOAUTLCT C IIOMOLLLIO
JIOBOTO HICTPYMeHTa: 3MEEBHKOM, JIOKKOH, Jonatof 1 T. m. [Ipu atom
1e06X0/MO, 4YTOOLI B3ATadg Npoba Oblla INpeicTaBHTENbHA, T. e.
COOTBETCTBOBA/NA TOMY CJI0I0 TPYHTOB, (pH3HKO-MexaHHYecKHe CBOHCTBA
KOTOphIX TpebyeTcs HCCAeAoBaTh B J1abOpaTOpHH.

[IpoBel, oT6upaemsie C IENBIO ONpeAeNelns BAaKHOCTH, YKIalbl-
BaloT B CTeKJsIHHble HIH aTOMHHHeBLIE BIOKCH eMKocThio 50—100 M
C TMpUTepPTLIMH NpoOKaMH HAKH IUIOTHO IIPHJIETalomMKMH KpBILKaMH;
npobKH HIH KPHIIKK 3aJHBAlOT HeMeJJCHHO MapaHHOM HJIH Cre-
IHaJbHO NIPHTOTOBNEHHOH MACTHKOI.
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ITpo6nl CBA3HBIX TPYHTOB ¢ HADYIIEHHOH CTPYKTY PO, OTOGpaHHbe
IS5l OTIPaBKY B NaGOpaTopuio, YIAKOBHBAIOT B [IOTHO CKOJMOUYEHHEE
AIMUKH MM TTOMEIAIOT B MEINOYKH M3 MI0THOro Matepuana. Ilpo6w
HECBSI3HBIX TPYHTOB YMAKOBHIBAIOT B ITOTHO CKOJIOYEHHBIE SIIMKH
¢ 3aJJMBKOH [IBOB I'YAPOHOM, MONHOCTBIO HCKJIOHAMOWEH [0TEPI0 MeJ-
KHX GpakLuil rpyHTa, HIHU TaKkKe B MEIIOUKH H3 ITOTHOIO MaTepuala.

[1poGel TPYHTOB HeHap yUIeHHOH CTPYKTYPhI H €CTeCTBEHHOH Brak-
HOCTH (MOHOMUTBHI CBSI3HBIX TPYHTOB M3 IIYpdoB, KOTIOBAHOB H
Tpauiiel) peKoOMeHLyeTcsi oTOHpaTh caefylomuM obpasoMm. B creHke
BHIpaBOTKH BBIPE3A€TCA € TPEX CTOPOH CTOJAGHK-MOHOJHT TpyHTA
pasMepoM, HECKOJIbLKO GOoNbiiHM TpeGyeMoro, H He CTpordi ¢opel.
3aTteM MOHOJHT MOApe3aercsl CHU3Y, H3BJEKAETCS M3 HUIIM, KIajercs
Ha KECTKYIO MOACTaBKY, HOBOAHTCS 10 TpedyeMBIX Da3aMepoB M KOH-
CepBUPYETCS C MCIOMbL30BaHWEM OOBIMHO napadguHa U MapJtd.

Mapas, nponutanHas napaduHOM, HakJaibiBaercsi Ha MOHOJUT
B JiBa CJIOA U AOMONHUTENbHO NOKPEIBAETCS caoeM napaprua. MoHomuT
JoKeH ObITHL 3anapaduHUPoBal Tak, 4ToOB JOCTYN BO3AYXa K 'PYHTY
Obm uckMroueH, [lapadunoBasi ofonouKka HE JOJKHA OTCTABATh OT
Tella MOHOJNMTA, YTO yKasblBaeT Ha Xopowee napapunuposanue. Ha
MOHOJIHTE 3THKETKOH 0003Hauaercsi «BepX» B COOTBETCTBUH C IONOXKe-
HHEM B HaType CJI0S TPYHTa, H3 KOTOPOTO B3AT MOHOJHT.

CBepxy MOHOMHMTA Knajercst 3THKETKA-NAaclopT W 3aKpemisercs
napapuHoM. MOHOMHTH YHAKOBLIBAIOTCS B SLIMKH, INIOTHO oOKnaiwl-
BAIOTCS CO BCeX CTOPOH JAPEBECHHIMH ONUJIKAMH HJIH YIaKOBOYHOH
CTPYKKOH M OTOpAaBASIIOTCA B JaBOpAaTOPHIO.

Or6op o00pasioB HEeHAPYIIEHHOIO CIOXKeHUsT M3 OYpOBHIX CKBa-
JKHH HPOU3BOJMTCS € MOMOMIBIO TPYHTOHOCOB B COOTBETCTBHU ¢
I'OCT 12071—66. MoHONMTH M3 CKBaxKHH OTGHpAOTCA KAK M3 30HHI
aspanMu, Tak H H3 30Hbl HHXKE YpOBHs FPYyHTOBHIX BoA. Ilpu otbope
MOHOJHTOB H3 30HbI a3paluu IPYHTOHOCAMH NMOATHB BOJBI B CKBAXKHHY
BO H30exaHHe OMOJNHUTENbHOIO YBIAKHEHHS TPYHTA MCKI04aeTcs.
Ilpu or6ope TpyHTOHOCAMH MOHOJHTOB H3 30HBI HHXKE YPOBHS TP YHTO-
BEIX BOJ, BOJOHOCHBIE I'OPU30HTHI MEPEK PHIBAIOTCS 0GCAAHBIMU Tpy6Gamy.
M3BneueHHBI IPYHTOHOCOM MOHOJHT, OUHINEHHBIA OT YBIAKHEHHOTO
HJAHM HapyIUCHHOTO IPYHTA, TIATeJbHO MapadMHHPYETCS W YMAKOBBI-
BaeTCH, KaK YKa3aHO Bbhille,

Ot0op HecBSI3HEIX TPYHTOB (IeCKOB w3 WIYypdOB, pacyHCTOK H
KOTVIOBAHOB) NPOH3BOAMTCS Tak. B BAMEUEHHOM MECTe B3STHUS MpOGH!
(B creHke-BHpaboTKe) Aenaercsl lpla H Ha ee 3aUHIICHIION HMKHeN
moake sarnyOasercsi (BjaBiauBaeTcsi) B TPYHT THIb3a HHKHEH 3a0-
CTPEHHOM YacThio A0 BBHIXOJA TPYHTa BhllIe BEPXHHUX KpaeB T'HJb3HI.

BeicTynaromuii 3 THAB3El IPYHT 3aUHINAETCS HOXKOM BPOBEHD
C ee KpasAMH, H Ha BLIDOBHEHHYIO NOBEPXHOCTH €r0 KJIaleTcsi 3apaHee
[IPUTOTOBJACHHAS COOTBETCTB)IOUIETO pasmepa GyMara, OpOnMTaHHAA
napaguroM. Jlamee, npunepxuBas THAb3y CBepXYy PYKOH, MOAPE3aioT
rpyHT Ha 4—b5 CM HUKE HHKHEro Kpas THIbL3H [10 BCeMY JHAMEeTpy ee
M, TMOJAEp:KUBasl TPYHT B TUJIb3€ HOMKOM CHU3Y, INEpeBepTHBAIT ee
HM;KHMM KOHLOM BBepX. BplCTynaiomuil H3 THAL3LL [PYHT TaKxKe
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3auMIlafoT B, KaK M B IIEPBOM CJaydae, MOKPHBAROT IIPONHTAHHOM
napadurom Gymarofi. ITocne storo Tuab3y o6epTLBafOT Mapaeil u
napadpuHupyoT. Ha ruip3e 3THKETKON NOMeuaeTcs «Bepx» B COOTBET-
CTBHHU C INOJIOKeHHEM o0pasia B BHpaboTKe,

OTGop HECBSI3HHIX TPYHTOB (I€CUaHO-IpaBHUHBIX, INecuaHo-rpa-
BHHHO-TAJICUHUKOBHIX 06DPa30BaHuil) ¢ cojepzKanueM TOro HJH HHOro
KOJNMUECTBA BATYHOB H IBIEBATO-TIIMHHCTOTO 3aMOJNHUTENS MPOH3BO-
JAUTCSI B 30HE aspallH U3 wypdoB, KaHaB, PaciUCTOK KOTJIOBAHOB,
CKBaKHH, B mpelenaX OOBOAHEHHOH uacTH pa3pe3a — U3 CKBAXKHH,
B mocnepnem ciyuae mpoObl JOMKHBE OTOHPATHCS METOAOM, HCKJfO-
YaroWHM OTMEIB U3 NMPOOL! MENKHX (pakuui mopol. JTo MoxKeT GHTb
ZOCTHIHYTO NPHMEHEHHEM ClHelHaNbHOIro Ipo6OOTOOPHHKA, MOrpy-
»KaeMoOr0 B TpYHT 3a6MBKOil.

IlpuHuun orGopa mnpol YKa3aHHBIX TPYHTOB SIBJSIETCS OOLIMM
IPUMEHUTENBEO K BHJICJICHHBIM NIPH Pa3BeKe HHIKEHEDHO-Teooruue-
CcKHM 3JjieMenTaM. Crenudrka cocTOHT B TOM, UTO AJS OlpefeseHHs)
BJIAXKHOCTH Ta4KHX TPYHTOB, 3aJeralollluX B 30HE aspauuu, B GOKC
OTGHpAeTCs 3aNOJNHUTENb, a OOMHEe TOueuHsle MpOOCHE NOJMKHBI OTGH-
paThCsa KaK B 30He aspaliH, Tak u B OOBOJHEHHOH 30H€e B OTHOCHTENbHO
GonboM o6beMe (mofHocThIO M3 0,5—1 M mpoxonku) uepes ompeje-
JIEHHBIE HHTEPBAJLI 10 MOLIHOCTH AAIIHOTO M HKCHEPHO-TEONOrHUECKOr 0
sneMeHTa (mnacra). B oToOpaHHBIX TAKHM 00pa3oM Mpolax U HCIHKOM
B3BEUICHIBLIX B BO3JYIIHO-CYXOM COCTOSIHHM COAEPIKAHHC KpYITHBIX
¢bpakuui (BATYHOB, FaNeK, KpyIHbIX 'PABUHHBIX YACTHIL) ONpEENSeTCs
Ha MecTe myTeM oT0Opa BajdyHOB BDPYUHVIO, TDOXOUEHHUs], INpOceBa
npoGH Ha TPOXOTaXx U CHTAX C H3BECTHBIM pa3MepPOM INPOXOAHHIX
OTBEPCTHIl U B3BEMIUBAKK A KaXKIOH (PpakiiuH, ocTaBuielics Ha TPOXOTE,
CHTE.

['paBuiiHO-necUaHO-TIMHUCTAS YacTh NPOGH TaKzKe B3BENIMBAETCH
M Hampaeasierca B JabopaTopuio  AAH  HecdefoBamuii.  [pawmy-
JIOMETPHYECKUE cOCTaB 0O0WEell npobbl pAaCCUMTHBAETCS IO JaHHBIM
rpOXoueHHsl, pacceBa NPoGH Ha MecTe M IO Ja0OpaTOPHBIM HcC/e-
JIOBAHUSAM,

Huzxe npusesens o6peMsl npob Ansi 1aGOpaTOPHBIX HCCIAEL0BAHHUI
TPYHTOB OCHOBAHHS COODYIKEIHH ¢ oIpeliefleHHeM XapaKTePUCTHK,
npuBejeHHbix B Taba. 20,

CBSsi3HBHE TPYHTH — MOHOJHUT pasMepoM He MmeHee 20X
X 20X 20 cM; npu oT6OpE MOHOMHTA H3 CKBAXKHH €TO JHAMeTp AOJKEH
6biTb He MeHee [68—127 mm (6e3 HcHHTAHHH HA KOMIIPECCHIO —
12789 mmM), a Bricota He McHee 30 cM. ITo BEICOTE MOHONMT MOXKET
COCTOSITh M3 JBYX-Tpex uactedl. K kaxaoMy MoHoauty (u3 mypda,
CKBaKMHBI) JOMKeH OBITb OoToGpad I'DYHT B GIOKC Ha oOmNpefeseHne
€CTeCTBEHHOH BJIAKHOCTH LTSI KOHTPOJS BJaXKHOCTH TPYHTa B MOHO-
JnuTe, ZOCTABAECHHOM B JabopaTopHIo.

[Tecuaunse T pyHTH —Ipo6a HEHAPYIUNEHHOR CTPYKTYPH
B TpeX PHJIb3ax AuaMeTpoM 6—7 cM H BhicoToi 7—8 cM, npoba rpyHTa
B GIOKC Ha OINpeJe/eHHe eCTECTBEHHON BJIaXKHOCTH U Npoba He MeHee
1 Kr rpyHTa HapyIIEHHON CTPYKTYPHL
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Tataumna 20
CraspapTubie XapakTepHCTHKH (BH3HKO-MEXAHHYECKHX,
BOAHBIX M TIPOUHOCTHBIX CBONCTB IPYMTOB OCHOBAMHS COOPYKEeHHIl

I'pyH1bl OCHOBaHHUA

KpyliHoobJa0-
MoulbI€e
(poIx.asie)

XaPanICPHCTHEH FAHHHCTH © Tlecuanbe
{(cRA3HbIE) {pLIXJIBIS)

'panynomerpuyeckuli cocras

EcTeCTBeHHAS BJIAKIOCTD

OGbeMnast Macca HeHapyMIEHHOW CTPYK-
TYPH H €CTECTBEHHOH BJAAKHOCTH

OfbpeMBass Macca B npPefediblio PHIXJIOM
H IpelieSbHO TIJIOTHOM COCTOSIHHH

TLiorHOCTB

Ipefensl naacTHUHOCTH

Makcumanpnast MOJeKyJsipHAast BAATO-
eMKOCTh

Tonanas BJIATOEMKOCTL

PasMokanue

CollepxaHue OPraiugH

CoJlepxalive BOJOPACTBOPUMEIX cOJIeH

Tlpocanounocrs

Habyxanue

KomnpeccuoHHble cBolicTpa

ComnpoTus/ieHde CABHTY

KosduuneHT puabTpanun

Koa@gbuuﬂem GWIBTpaLyK NOJ Harpys-
KOH

KanuuisipHOC MOAHSTHE

MunepanbHeiil cocras

YT0J €CcTeCTBEHHOrO OTKOCH

Tletporpaduueckuit cocras
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KpynHoo6nomMounee T©pyHTH —o0GbeM 1pob,
HamnpasjisieMoli B j1abopaTopyio, 3aBUCHT OT YPOBHA pacceBa Npobhi
B IOJIE: NIPH BHAEJIEHUH B MoJie BCeX PpakiHil pasmMepoM >5 MM Macca
npobel (n1aboparopHoil) MoxkeT ObITb 3—b5 KI, IPH MeHbIIEM ypOBHe
pacceBa — Jo 10—20 kr.

TPYHTbI A48 SEMAAHLIX HACHINEH
1. OBHIHE NOJIO)KEHH

3eMnsinble HachMM (MJIOTHHB!, AaMObl) B CHCTEMaxX BOLOCHAOGKEHHsI
H BOJOOTBEJCHHS coOpyXKaroTcA, KaK oTMeueHo B ra. I1I, M3 MecTHIX
TPYHTOB — €CTeCTBEHHLIX MHUHEPANbHLIX CTPOUTENBHEIX MaTepualoB
(rnvH, CYrAWHKOB, M€CKOB, T'PaBHAHO-TaJ€uHO#l CMECH, KaMHs).
TTnoTHHH M AaMGel BO3BORATCS. U3 MaTepuana WM OJHOTO BHAA HIH
HECKONbKHX BUJIOB B PasTHYHOM HX COUETAHHH, UTO olpelenseT Mmo-
TpebHoe KoIuuecTBo Toro UJIH HHOTO BUAa MaTepHana. B To ke Bpems
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caMa KOHCTPYKIUHS IJIOTHH ¥ JaM0 BuIGHPAETCH B 34BHCHMOCTH OT
HaJHYHs BULOB MaTepHaja M ero kauectsa. [lostoMy B ofiieM ciayuae
[IpH MPOEKTHPOBAHHM 3€MASHBIX IJIOTHII M 1aM6 MPHUXOTUTCH IIPOBO-
IMThL TOMCKH, PasBelIKY M ONpoGOBaHHe BCEX IEPEUMC/IEHHBIX Bhille
MaTepUasoB.

IMoucku BKIOYAIOT BeIAABJIEHHe paHee pasBefaHHbIX B pafOHe mpo-
EeKTHPYEMOT'0 CTPOUTENLCTBA MECTODOXKIEHHI CTPOHTENbHBIX Mare-
pHaNoB W ellle He 3KCINIYaTHpYEMHIXK, & TaKXKe Ve HReHCTBYIOMHX
KapbhepoB, HX MECTONOJIOKEHNs, BEIOMCTBEHHOA NpHHANIE€KHOCTH,
KauecTBa JOOHBaeMBIX MaTCpPHAaN0B, BO3MOXKHOCTH H YCJIOBHE MoJyue-
HUs HeoOXOAMMOro MaTepuana B TpeGyeMOM KOJTHUECTBE, rOPHOTEXHH-
UECKMX VCJAOBHI pas3pabOTKM HEHCIONb3YEMBIX MECTOPOKAEHHH H
yCJOBUH TpaHCIIOpTa MaTepUanoB Ha OOLEKT IPOEKTHDPYEMOTo CTPOH-
TeAbCTBA. B pesy/bTaTe TakoH paboTH MOXKeT OTHACTh HEOGXOANMOCTD
B COOCTBEHHO TOHCKAX U pa3BelKe OXHOTO MM HECKOALKHX BHJOB
CTPOMTENbHBIX MaTepuanoB (TAKHX, KaK KaMeHb, I€COK, TpaBufi) H
MOZKET OKa3aThCsl PeaNbHOH U ONpaBAaHHON B TeX HUKO-9KOHOMHUECKOM
OTHOLICHHH BO3MOZKHOCTb HCIOJB30BAHUS CYIIECTBYIONIUX MECTOPOXK-
IeHu#i U KapbepoB. DT0 TeM 6osiee BaKHO, YTO OTKPHITHE HOBBEIX Kapbe-
pOB TMOMMMO MaTePHaJbHBIX 3aTPAT HA MOKCKH, pasBefKy H onpoboba-
HHMe MecTOpPOXKIAEHHH moTpedyeT OTBOAA 3€MeNb MOA Kapbep M OTBAJhI
BCKPBILIHBIX TOPOj, & TaKikKe NOMOTHUTENbHBIX 3aTPaT Ha IMOCAeNy-
FOLIYIO TMKBAJAIIMIO Kapbepa H DEKYJbTHBAIHMIO MOYB.

Ilpy BO3MOMKHOCTH M Iie1€coo6pasHOCTH HCIIONb30OBAHUS paHee
pasBeJaHHBIX, HO HE 3KCIIyaTHPyeMBIX MEeCTOPOXAEHUHN HJIH mojyue-
HHST HeoOXOOUMBIX MaTepHANIOB ¢ HeHCTBYIOLIMX KapbepoB 3ajaud
M3LICKAHHA CTPOMTENbHBIX MaTepHajoB YIPOLLAIOTCS H CBOJSITCS Ha
pa3BeflaliHblX MeCTOPOXKAEHHAX K KOHTPOJbHOH IpoBepke (myTeM
IPOXOAKH TOpPHBEIX BHPaOOTOK, oT6opa npo6 M HX HMCCIEIOBAHHA)
3a1aCOB MATEPHANOB, HX IPHTORHOCTU AT POEKTHP YEMOTO COOPYiKe-
HHS M TOPHOTEXHHUECKHMX VCJAOBHH 3IKCINYATAIIMH MECTOPOKIEHHS,
Ha HefiCTBYIOLMX Kapbepax — K NpoBepke (myteM ot6opa mpob u ux
HCCJIeIOBaHUS) KauecTBa Marepuana.

Tlpy OTCYTCTBUM BO3MOXKHOCTH HAM IIpH HelienecooGpasHOCTH
HCIIONb30BAHUS CYIIECTBYIONIHX MECTOPOKAECHUH H KapbepoB MOUCKH,
pasBelKy U OpoGoBaHHE MeCTOPOKAEHHH eCTeCTBEHHBIX CTPOUTENbHBIX
MaTepHanoB MPHXOAUTCH NPOBOAKTH B OGIIEM KOMILJIEKce HHKeHepHOo-
PEONOTHUECKHX M THIPOTEONOTHUECKUX HCCAeNOBaHHHA Mo OOBEKTY.

Heo6xonuMoe KoMHuecTBO MaTepHasoOB OlNpefensiercs, Kak OTMe-
ueHo BblLIe, KOHCTPYKIMEH 3eMaAHOM Haceind. JIsisg Bo3BeeHUsT BOJO-
KpaHUANIHOA NJIOTHHB, HanpHMep OXHOPOAHOH (M3 CYIIHHKA) HJH
H3 al/JOBHAAbHO-TIPONIOBHANBHEIX TPYHTOB (CYTJIMHKOB C rpaBHeM,
raibkKo#l W BaJdyHaMHu), IOpH CpeliHel B INpakTHKe BOJOCHaOKeHHd
seauuune HIIT, paBno#t 20—25 M (B joMHHAX paBHHHHBIX PeK UJH
B PAaBHHHHOM yacTH FOPHHX JOJHH PEK), KOMHUeCTBO MaTepHana o6bUHO
COCTABJSET. CYTIMHKOB WU APYTHX TPYHTOB B T€JO MAOTHHE — 2,5—
5 maH. M%), rnecka M rpaBus Ana (QUALTPOB M MOArOTOBOK — 50—
100 Teic. M3, rpaBus uau meGHs Ans Getona — 100—150 Teic. M2,
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KaMHs1 ans npusM # kpemneHus — 150—300 teic. M3, [Ipu apyrux
KOHCTPYKUHUAX IWIOTHH (HaIPHMep, KaMeHHOHa6pocHOH) OCHOBHHIM
BUJIOM TpeGyeMbIX MaTepHa/oB sIBJASETCS KaMeHs.

[Tpu moucKax HOBHIX MeCTOPOXHEHHH CTPOMTENBLHBIX MaTepHaloB
chefyeT CTPEMHTHCH K TOMY, 4ToOBl OyAylHe Kapbepel Mo BO3MOXK-
HOCTH pasMellaqnch B 30HE IIPOCKTUPYEMOFO 3aTOIIeHUs, T. €,
B BepxHeM Obete BOZOXpAHWIHMIIA HMJIH B HHKHeM (IPH [OUCKAX,
HANpUMep, INECKOB, rpaBUiiHO-TANEYHBIX OTJIOXKEeUHH), B HOpelenax
pyclia U He TNPUTOAHBIX AJMH CENbCKOX03AHCTBeHHOH oOpaboTkKu u
He3aleCeHHBIX YYACTKOB AOMHHEL. DTO NOJOKEHHE TUKTYeTCH He TONBKO
HEeOOXOAMMOCTRIO COXpaHeHUsS OKpYzKaloulefl cpefpl, HO U TeM, YTO
Kapbepbl HAa MECTOPOXKIEHUAX CTPOUTEJNbHEIX MarTepHaloB JJs BO3Be-
LEHUSI 3EMJSTHBEIX COOPYZKeHHH CHCTeM BOJOCHa0KEeHH A B BOLOOTBEIEHH A
SBJNAIOTCA NPeANPUATUAMA BDPEMEHHBIMH, a8 MECTOpPOXKAeHUS — pas’o-
BOTO HCMOJB30BaHUS.

W3 MHOTHX pasBejaHHEIX aBTOPOM MeCTOPOKEEHMH CTPOUTENbHBIX
MaTepHatoB JHUIIL Ha 0ase yeTpex CO3AaHbl MOCTOSHHO JeACTBYIONe
OpefNpUATHA CTPOMTENbHOH NpOMBILIeHHOCTH. Menonb3oBanue Beex
APYTUX MeCTOPOXKAeHHHA Ipexpaljaloch ¢ OKOHHAHUEM CTPOHTENLCTBA
o0beKTa.

[TockodsKy TaKhe MECTOPOXKAEHH A HCITONB3YIOTCH MU LIb A5 CTPOH-
TENbCTBA AAHHOTO 06LEKTAa, BONPOCH KaTeTOPH3alMU 3aMacoB pasbe-
IHBaeMbIX MaTephaloB NPaKTHYECKOTO 3HAYCHHUS He HMEIOT, Mare-
pHUaNbi pa3BelKH TAKHX MECTOPOKACHUH M CUEHKH 3aMacoB MOJE3HOIO
uckonaemoro anpo6upoBannio U yreepxzeHHIo K3 wmmu TK3 ne
HOANeKaT. JTO IOBHIIAET OTBETCTBEHHOCTh T'€CJIOra, BEAYNIETo Bech
KOMIIJIEKC HHXKEHEPHO-TEOJOTHUECKHX M T'MAPOTE€CJOTHUECKHX HCCTe-
IoBaHHWil Ha 00BbeKTe, 38 ZOCTOBEPHOCTb H JOCTATOYHOCTH MaTepUaJIoB
pasBelKH U ONpoGOBaHHMs MeCTOPOKAEHUH HEOOXONUMBIX CTPOUTENb-
HbIX MaTepHaloB.

2. CBAASBHDBIE TPYHTbI

CeasHele PPYATH (CYIMIMHKH, TJIHHE) MECTOPOXKACHUHA B 30HE 3a-
TOMJNEHHS INIPOEKTHPYEMBIM BOJAOXPAHUMMIIEM IO IPOHCXOKJEHMUIO
MOTYT ObiTh JAeMFOBHANBHBIMH Ha CKJAOHAX JOJWUHBI WIH aJJIOBHAML-
HEIMU HAa HaANCHMeHHBIX Teppacax. ITH MeCTOPOXAEHHs XapaKTepw-
3VIOTCA HEBBIEPXKAHHON MOLIHOCTBIO OTJOXEHUH H HEeOXZHOPOAHOCTHIO
WX COCTaBa B IVIaHe M IO paspesy.

O6neMe! pasBeAKH U ONPOGOBAHHS TAKMX MECTOPOXKIAEHHH pEeKOMEH-
IyeTcd olipefenaTh [0 AAaHHBIM, NPHBEICHHBIM B tadm. 21.

PasBeliky MecTopoKIE€HUH CBA3HBIX IPYHTOB 1eJecoofpa3Ho BeCTH
myphaMu, KaHaBaMHi, CKBa:KuHamy. BelpaboTKu ciexyer pacmonarath
10 IUHHAM, HOPMAJBHEIM K IIPOCTHPAHHIO CKJIOHOB JOJHHEL U Teppace,
K KOTOPBIM IPUYPOUEHO MECTOPOKAEHUE.

[Tpusenennbie B Tabn. 21 o0beMbl pasBeJKH U ONpoBoBaHUsA B KaxK-
AOM KOHKDETHOM CJy4aé B 3aBUCHMOCTH OT CTE€NEHM H3MEeHUHBOCTH
MOIILHOCTH U COCTaBa MOJIE3HOI0 UCKONAeMoTo MOI'YT GHTh VBeAHYEHE
MJIH yMeHbUIeHbl. B ofliem ciyuae pacCTOAHHS MeXAYy pasBelouHBIMH
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Ta6auma 21

PekoMenpyeMpie 06beMbl Pa3BeiKH U ONPOGOBAMHSA MecTOPOXINeHHH

CTPOMTENbHBIX MaTepHaloB alNOBHATBLHOIO
H HENIOBUANBHOTO MPOUCXOXKIAEHUH

% onpofyeMblX BHIp2GOTOK K oBuleMy HX YHCAY
n gIHCJIO Bb;pa'
a i ; Ha onpejerne-
MeCTOPONAS: |  TAOLAAH we HoTwt | ma cokpar | NNl
1A, Ta MECTOPOXAL BCETO HCCNERORA- \iﬂmme&c (};Exia‘;g?(“.:
HHA UHi Heeaeponanuii aaTenel

1 7,00 100 100 — —

3 5,3 100 60 40 —

5 5,0 100 50 40 10

10 4,0 100 40 40 20

15 3,6 100 35 40 25

20 3,0 100 30 40 30

30 2,8 100 30 40 30

50 2,7 100 30 30 40

JMHMAMH He JNO/KHBL npesblimate 100 M, Mexny BbpaGoTKaMy Ha
pasBeNoYHBIX JHHUAX — 50 M.

Jlns uccnefoBaHUA CBA3HBIX PYHTOB B KauecTse MaTepuana A
3eMJSTHBIX Hachineil NPH OAIIOPOJHOM CIOXKEHHH TONIIH TONE3HOTO
HCKOIIaeMOT0 OTGUP AFOTCS TOUCUHBIE MPOOH! N0 IMyGHHE yepes KakAbe
1,5 M mpu o6&l MOMHOCTH TOJIH A0 5 M H uepe3 2-—3 M [pH MOIIHOCTH
Toamu Gosee 5 M u BanoBele npoGH U3 Beell Tomuu. [TpoGel ot6Hpa-
FOTCS HapylIeHHOI CTPYKTYpbl; M3 MecTa oTOOpa KaXKAo# TouedHoi
npo6ul oTOuparoTesi: Mpoda HeHapYIICHHOH CTPYKTYpbl — HeGOMbLIOH
MOHOJHUT, He cTporod Qopmel, pasmepoMm He Oosee 10X 10<10 cm u
npoOsl B OI0KC Aas onpejenenust oObeMuoll Macchl npH ecTecTBeHHOM
CTPYKType M ecTecTBeHHOH BaaxHOCcTH. IIpn croucToM cloXeHHH
TONIH INOAE3HOTO MCKOMaeMoro oTOHparoTes Te e NpoGel: Todeu-
Hple — U3 KaxKAOro c/of, HeGOMbLION MOHOJNHT W TPYHT B GiOKC,
BaJOBble — M3 KaxJOrO CJOS M M3 BCel TOMIH.

HauanbHele BanoBble (MOCAOMHBIE H U3 OGIICH TOMIIH) TPOGH CBA3-
HHX FPYHTOB OTOMpaOT M3 WYpHoB H KaHaB MeToAOM OGOpO3Anl, W3
CKBaykHH B npoly rHocTymaeT Bech MaTepHal, H3BJAeKaeMblil 6yPOBBLIM
HakoHeuHuKoM. HauanbHyro mpo6y noMemaroT Ha MIOTHO CKOJOUEH-
HBlf (HempoUMIaeMsll 118 MblJIEBATO-TIMHUCTHIX Ppakuuil) U riaagko
OTCTPYTaHHBIA JepeBAHHBLI NOMOCT, TIIATEAbHO MOEPEMEUIHBAIOT H
myTeM KBapTOBaHHUS JOBOJAT A0 HYXKHOIO ofbema.

3. PbIXJIBIE TPYHTHI

OtGop npo6 pHIXJABIX [PYHTOB I[POH3BOJMTCA TaK e, KakK H
CBA3HBIX TpyHTOB. OcoGeHHOCTH 0T6Opa 37IeCh COCTOAT JIMIIL B TOM,
uTo IIMpPUHA GOpo3fpl AOMKHA ObITh 1€ MeHee 4eM B 2 pada Oosblie
pasMepa caMblXx KPyIHBIX uacTHl MaTepHana. ITpu ordope mpof us
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OOBOZHEHHOH UYACTH TOMIIHM AOMKHBI ObIThb NPUATH MEPH AJs COXpa-
HEeHHS B (po6e MeNKHX [ECYAHbIX H HBLIEBATO-IJIMHHCTBIX (bpakuuil.
DT0 JocTUraercs NpPHMEHEHHeM, Kak OTMedeHo Bhllle, CHeHaTbHBIX
npoGOOTGOPHUKOB UAM NpPH oT0ope nmpod KENOHKO#H ~— CAHBOM BOJBI
U3 XKeNOHKU B MeTalTHUECKYI0 €MKOCTh, OCaXKACHHCM B Hell 3aXxBaueH-
HEIX Bojoft Ppakuuii 1 nepeHocoM HX B JaHHYio 0poly. M3 HauanbHOH
npo6bl, MNOACYIIEHHOH A0 BO3AYIIHO-CYXOTO COCTOSHHS H LEJIHKOM
B3BeIleHHOH, BanyHb! 0TOHPAIOT BpYUHYIO H B3BEIUHBAIOT, a OCTANbHYIO0
yacth NmpoOH NyTeM PPOXOYEHHMS W pacceBa Ha CHTax pasfe/siioT Ha
¢bpakuu 100, 80, 40, 20, 10 mm. Kaxayio ¢pakuvio B3BEHIHBAIOT.
OcraBmyrocsl yacth NpobH ¢ coaepXkanueM ppaxkuuit 10 MM 1 Meibue
MOJIHOCTLIO B3BeIIHBAIOT, ecJaH ee ofulas macca He 6ojee b Kr, oHa
LHETHKOM MoXeT OBIThb OTIPaB/A€HA B JabopaTopHIO I8 AaNbHeHIlero
uccnenopanusi. Ilpu Odmbiuell Macce ocraTouHoHl NPOGEI OHA MOMKET
ObITb COKpalleHa myTeM KBapToBaHHs [0 HeobxopHMoro o6beMa
(maccnl). TIpu atom Macca octaTouHoH NpoGH, MoAexalel kBapToBa-
HUIO, U YHCJIO [IPOBEICHHBLIX KBADTOBAaHHH NOMXKHBI OHTL 3aMHCAHDI
B XKypHAaJQ omnpoboBaHHs.

Pacuer rpaHynoMeTpHUecKOro cocTaBa MaTepHajJa N0 JaHHBIM
NOJEBBIX H J1aGOpaTOPHBIX HCCAEJOBAHMH MpPOUSBOAUTCH IO OTHOLIE-
HHIO K Macce HadalbHOH npo6h. Ecnu o6beM HauanbHol nmpodbl 3HaYH-
TeJabHbIH (Gosbime 1 M®), ee MOMHO YMEHBIUMTb NyTE€M TIHATENbHOTO
nepeMeliMBaHUs U OAHO- WM ABYKPATHOIO KBapTOBAHMS H 3aTeM
HccaefloBaTh, Kak onucaHo Bhlwe. [st ornpaBkH npo6 B n1a6opaTopHio
OHHM YMAKOBLIBAIOTCA B IepPMeTHUECKHE SIIHKH.

4. KAMEHb

MecTopomxaeHne KaMHs ANA CO3JlaHUA Kapbepa NO €ro AoGblue
TaKzKe JKenaTenbHo HaliTH B 30He Oyjymero satomnenus. I1pu passeke
MECTOPOXKJAEHHUST KaMHA CHeAYyeT YUUTHIBATL €ro renesuc, yClIOBHA
3aJJeraHHsl NMOPOJ, XApAKTep TEKTOHHUECKHX HapYIeHMHA W JApyrue
reojioruyeckue U Mopdonaoruyeckne OCOSGEHHOCTH.

Bce 3TH 0cOGEHHOCTH MeCTOPOXKJAeHUS JAOMKHDBl ObITh BbLISBIECHB!
B IIpolecce NOHCKOB; [0 MaTepuanaM IOWCKOB COCTABJSIETCS TIPOKT
pa3BeaKH H ONpo0OBaHUSA MECTOPOLEHHS, O0DOCHOBLIBAIONIME HaMe-
yaeMoe YHCJI0 pasBefouHbIX BHPaGoToK, X Iiy6uHy, Mecta onpoboBa-
HHA [ONe3HOT0 UCKoNaeMoro M 4ucjao mpob. Ilpi 3ToM MOMKHO IIpH-
JepKUBATbCA peKOMeHfaluil, OpUBefeHHbX B Tadn. 22,

OnnoBpeMeHHo ¢ PasBeiKoH M onpoGoBaHHEM COOCTBEHHO [OJes-
HOro MCKOIaeMOro — KaMHSl — Ha KaXK/JO0M MeCTODOXKJACHHH CIepyer
OLlCHHBATb BO3MOXKKHOCTb HCIIONBL30OBAHHA A5 3€MJISHONH HACLITH
BCKPBIIIHEIX TOpPOA, 3ajelrarmliHX NoJ [H0YBOH B KPOBJIe INOJE3HOSO
HcKonaemoro. B 3aBucuMoCTH OT cocraBa TOCAEAHNEro, XapakTepa,
rAyOMHbl H CTENEHM ero BbIBETPENOCTH BCKPbULHLIE NOPOALI MOTYT
6BITh NMpPeACTaBJeHbl KaK NPOAYKTAMH Haleno BbIBeTPHBIUErocs Kam-
HS — cyNecAMH (Ha necuaHHKax), CYTIMHKaMH U MiMHamu (Ha uaBe-
CTHSIKaX M M3BEPIKEHHBIX MOpoOJax), TaK U rpyBoo6IOMOYHLIM MaTe-
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TaGanuuna 22

Pexomennyemble o6beMBl pa3BenkH
H onpoGOBAaHH MecTOpoKJneHHH KaMHA

l'enerHueckHy THI MeCTO-
POM/IEHHS, YCAQBHA 3aJe-
raHus NopoJ, Node3Hoi
TOJUH

PasBeaka

Onpo6oeanne

HspepxeHHEl  HHTPY-
3UBHBIM, OCAJIOUHBIA ray-
GOKOBOJHLIN; rOpH30H-
TajibHOe, HOJIOTONaja-
ouee oA yriom Ao 5°
(MecTOpOKIEHHST KaMHS C
BBIIEDKAHHEIMK K 1O IJ1Yy-
OuHe ¥ B IUiaHe COCTABOM

¥ (usnueckumMH cBol-
CTBaMH)

HaBepxennsit  adipy-
3UBHEIM, OcafouHuill He-

ryGOKOBOZHLIX  haiuii,

MeTaMOpHUeCKHH, MOHO-
KNuHaJbHOE HA KPBUVILAX
KPYNHEX CKAAJOK HIH
MeJIKHe CKJajiKuh C YrJja-
MH nagends or 5 jo 30°
(mecropoxienus ¢ Heno-
CTOSIHHOH MOU[HOCTBIO TiJjia-

CTOB, HeRHIJIePKAHHLIMH
COCTABOM H  KdJUECTROM
KdAMHST)

ITo cetke He pexe ueM

100 X 100 M Tany6una
CKBaxuH Ha | —2 M Himxe
OTMeTOK 3a00s1 Hameuae-
moro Kapbkepa. MoumHocTs
H COCTaB BCKPBIMIHEIX IIO-
POX HONOMHHTENILHO H3Y-
yalorest mo mypdas, ka-
HaBaM, pacuucTKaM. B me-

cTax, rfe TO YCIOBHAM
peavedha OypeHHe CKBa-
KHH HEBO3MOXKHO, IIpO-

XoasTcst wypder ¢ NpH-
MeHeHHeM B3PhIBHLIX pa-
6ot

ITo nnHKsM BKpeCT Npo-
crepaHus mopoa Paccros-
HHe MEXAY JHHEAMH He
6onee 100 M, MexkAy CKRa-
KHHAMH Ha JHHHH — H3
pacuera moasoro  (Ges
IPONYCKOB) BCKPBITHS
nonesHoil Ttommu. [ay-
6uHa CKBaxuH—Ha [—
2 M BHXKe OTMETOK 3ab0s
Hametaemoro Kapbepa,
Mypder, KaHaBL, pac-
YHCTKH  IPOXOAAT IpH
MOUIHOCTH BCKPBILIHBIX
NMOPOR RO D M

He meHee Tpex CKBamHH
Ha MeCTOpPOXKJeHHe C OT-
Gopom mpo6 M3 KAKIOH
CKBAXKHMIIEI He pexe, yeMm
yepes 2—3 M, HauMHag
C OTMETOK ITOHOIIBBI CJOS
mopoJ, BBIBETPHBUWINXCA HO
COCTOSIHHST JIpecBbl H OT-
IenbHbIX o6noMkoB (C OT-
METOK IIOBEPXHOCTH «pas3-
GopHOH  cKaubly). s
OCTaNBHEIX CKBAXKHHK ITO JIBe
mpoGel  H3 30H YCJIOBHO
CBEXHX, He 3aTPOHYTHIX
BLIBETPHBAHKEM, W H3 3a-
TPOHYTHIX BHIBETpHBAHHEM

[lo marepuanam moHUC-
KOB, NIpeABapUTCIABHOM pa3-
BeIKH MHJH paspelkd B
npegenaX v4amM  XpaHH
JHIma yCTaHaBIUBART CsT
cTemeHb OAHOPOAHOCTH TO-
JesHoll Toamu HW IPOBO-
JAHUTCST rpamiua yCJaoBHO
CBEXHX ¥ 3aTPOHYTHIX BbI-
perpuBanHeM mnopon. Ilpu
ORHOPORHOCTH TOJILH KaxK-
Jasi 30Ha YCJIOBHO JeJuTCs
no ray6uHe Ha NMauKH MOUIL-
HOCTBIO 2—5 M B 3dBHCH-
MOCTH OT HaMeyaemoH Iay-
Guuer Kapbepa I3 kax-
Ao maukyw  orGupanTtca
npo6bel He MeHee 4YeM B
LIeCTH TOYKAX IO HPOCTH-
paHgl maukH. [IpH CIOXK-
HOM  CTPOEHHH  TOJILK
npo6s! OTOUPAIOTCST H3 KakK-
JIoro ciog uepes 2—5 ™
H B JTOM JKe KOJIHUECTBE
N0 TPOCTHPAHHK CJ0Es
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IIpoponxweHnue Tabdm 22

leyernyeckHu THU MeLTO-
POMJAEHHSI; yCJOBHs aale-
TaHHA NOPOA Honesyoi
TOJIIH

Passegka

QOupobapadhe

To xe, ¢ yraamu na-
Zenus Gonee 30°

Qcagounbiil; M1acTOBOE,
NHH3000pa3Hoe, ropH30H-
TajbHOE WIH NOJOro Ia-
nawmee 104 yriom go 5°
(mMecTOpOXKIeHHsT ¢ He3a-
KOHOMEPHO H3MeHSIomel-
Csl  TpOUHOCTBIO  KamHs)

AnnoBuaneHeil, anio-
BHAJbHO-IIPONIIOBHAA LB,
CKOIJICHHE BalyHOB B py-
clax KPYNHBIX TODHBIX
IIePHOJMYCCKH  RefCTBY-
IOWHX BOJOTOKOB HJIH B
pycaax, KOTOpPEE B JIeT-
HIOIO H 3HMHIOI0 MeXKeHb
MaKCHMaABHO OFOMSIHOTCA
(mecTopoXKieHHst ¢ pas-
JMYHBIMH  neTporpaduye-
CKHM COCTaBOM H (pusHye-
CKUMH CBOHCTBamH Kam-
Heii}

[To nHEHSM BKPeCT npo-
crapanis nopog. Paccros-
Hue MEXKJY JHHHSIMH He
Gonee 100 m. TnyGuna
CKBaKMH — Ha 1—2 M
BUXe OTmMeTOK 3afos Ha-
Meuaemoro Kapbepa, Bep-
THKaJbHble H HaK/JIOHHbIE,
¢ marom Ha JHHHY He
Gonee 50 M. Ilpu moiw-
HOCTH BCKpbULH 10 B M
JZOMOJHMHTENBHO K CKBa-
KHHAM NDOXOAAT KaHaBBI
BKPECT IIPOCTHPAHHS IO~
poi

Ilo ceTke He pexe 50X
® 50 M. InyGHHa ckBa-
®HH — Ha 1—2 M HHXe
oTMeTOK 3a0os Hameuae-
MOro Kapmepa

C6op BalyHOB C OMbIT-
HBIX IWIOWAJ0K, YKAauH-
Baude HX B mrTabenu mno
ppakuusim  (BH3yanpHO)
H H3MepeHHe o0hema. Pas-
Mep TWIOMaZOK: AJIHHA —
paBHasg UIHPHHE INOJOCH
CKOILJIEHHst BANYHOB BAONb
pycna; [MIMpHHA — H3
pacueTa (IpH yKasaHHOH
anaHe) ofmero pasmepa
NJIOAAKH He meHee
5000 m2. He menee Tpex
nIowatok Ha 1 Km 1no
JTHHE TIOJIOCH]

To xe

W3 xaxpo#i nNuH3bI, naa-
CTa WIH PasHOBHILHOCTH
NOpoOR B HMX Tpezenax
npobel OTHHPAIOTCS 1O TITY-
Gune wuepes Kaxjple 2—
3 M, 1Mo nJoagH — B KOH-
Type IoicuUeTa 3amacoB, He
MeHee MeCTH~—IEBATH NP0
C KamxAoH ryOHHb

He wmenee pByx-Tpex
npo6 H3 Kaxpod nerpo-
rpaduueckodl  pasHOCTH
NOPOJ € KamAOR MIOWANKH

DPHaAOM — ApecBol, WEGHEM C TEM UAH HHBIM KOAHUYECTBOM MecyaHoro
H TAMHUCTOTO 3amojHHTeRd. A HcclefoBaHHSA BCKPHIUTHBIX NOPOJ
npo6el JOJUKHB OTGHPAThCS M3 KaXIOH JIMTONOTHYeCKOH pasHocTHd
yepes Kaxjpe 2—3 M 1o rayGyHe U He MeHee ueM B IIECTH TouKax Ha
IJIOMIAAH MECTOPOKAEHH A,
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5 FPYHTIblI MNMOJIE3HBIX BbIEMOK

Hapsany co crpemiicanemM pasMectuTh Gy yLLHE KaPbepbl CTPOUTEI b-
HBIX MaTepuanoB I BO3BEJEHUsI 3eMJIAHLIX COODYXKEHHH B 30HE
NPOEKTUPYEMOro 3aTOIVIEHUS] Heo6XO0MMMO Bo BCEX Cly4asX paccMa-
TPUBATE BO3MOXKHOCTB HCNOIB30BAHUS NS ITHX Lejaell 'PYHTOB U3
NoJIe3HHIX BHIEMOK, pasBeiblBaTh IPYHTH ¥ HM3yyaTh HX KayecTBo.

MecTa nosie3HblX BBIEMOK TPYHTOB -— 3TO MecTa OVAYIIHX COOpy-
JKEHUH: NIOTHHA, JOHHBIT BOJOCHYCK, BOJOCJUB, HACOCHBIE CTAHIHUH
¥ ap., TAe JJs UX NPOEKTHPOBAHHS BbINOJHAIOTCS COOTBETCTBYIOLLHE
HHKEHEePHO-reoJoruyeckue uspickadus. C  yyueToM 3Toro o6nemsl
pasBegkd u oONIpPoOOBaHHSI MaTepHana IOJe3HbX BhIEMOK NI €ro
HCIO/Ib30BaHUS B 36MJISTHBIX HACHIIAX HOJKHB! GbITh JULIL JOTOMHEHB!
10 pekoMenjyeMnx B Taba. 22. Ilpu stom Hapsify ¢ JabopaTopHbIMY
HCC/IGIOBAHU IMH MaTePUala BLITIOJHSIIOTCS NOJNEBLe SKCIep UMEHTah-
Hhle paboThl HenocpeJCTBEHHO Ha o0LexTe cTpouTelbcTBa. B cocras
HATYPHBIX SKCIEDHMEHTaNTbHBIX HCCAeAOBAHUA BXOIHT YCTaHOBJIEHHKE
ONLITHBIM ITyTEM palHoHaJbHOTO crocoba 6ypoBspbiBHEIX palor mo
CKaJIbHEIM TODOJAM B NpEeJenax [oJe3HOH BBLIEMKH I IOJy4yeHHs
TakuX ¢paxnuil KaMeHHOro MaTepuala, OpPH KOTOPLIX AOCTHTAeTCs
HauboJsiblllash TUIOTHOCTD MaTepuajga B TeJe HachiH, YCTaHOBJEHHE
B IIPOU3BOJACTBEHHLIX YCJOBHAX PaHyJIOMETPUUECKOrO COCTaBa DhIX-
AbX rpy6006I0MOYHBIX aTJIOBHANbHBIX TPYHTOB MpH TOJNE3HOH HX
BhIEMKE W3-TIOJ BOjbl; 0TpaboTKa pauHoHalbHBIX CIOCOO0B OTCHIMKH
M YIUIOTHEHUS! DPa3iuyHOro MaTepHada B pPasHBIX KOHCTPYKTHBHBIX
3/MeMeHTax 3eMASHOH HACLIK; ONEeHKAa XapaKkTepa U CcTelleHu IojBep-
JKeHHOCTH KaMH§ NpouneccaM BLIBETPUBAHHS U AD.

I BHIMOJTHEHUST VKa3aHHBIX UCC/IEI0BaHUE MPUBJIEKAIOTCST COOT-
BETCTBYIOIIHE HaYUYHO-HCCACHOBATENhCKHE W CTPOUTEIbHBIE OpTaHH3a-
nud. Hcenonb3omanne 111 3eMisHBIX HachiNeil TPYHTOB MOJE3HBIX
BBIEMOK CYILIECTBEHHO COKpalllaeT IMIOUaZU 3€Mesb, OTBOAUMBIX T0J
Kappephl (B ciayyasiX, KOrZa He NpPEeACTaBISIeTCs] BO3MOKHHIM PasMe-
CTHTb KApbephl B 30HE 3aTOIJIEHH), U, KAK NMPaBUI0, CHHMKAET CTPOU-
TEJIbHYI0 CTOMMOCTh OGBEKTA.

Ha oxHoM u3 06beKTOB, Iie H3hICKAaHHS ¥ TPOEKTHPOBAHHE BBINOJ-
Hanuck Bocroyno-Cubnpekum otaeserneM Colo3BOJOKAHAIPOEKTA
C ydacTHeM aRTOpa, a HCC/e[OBAHUSI TPYHTOB IOJIE3HBIX BLHIEMOK
B n1abopartopuu u B HaType — BHUU Boareo (¢ yyactuem npoekTHol
OpraHu3anuy, 3aKas3uuka, noapaauuxka u uHetutyta «[Ipoekrtruipo-
MeXaHM3alHs»), SKOHOMHS OT HCMNO/Nb30BaHHS 3TUX [PYHTOB Jjs
BO3BEJCHU 1 BOJOX PAHUIUILHON MJIOTHHEI COCTABUJIA OKOJIO 3 MIIH. pPY6.
PexomenjoBaHHBIH NPOEKT 3Toi IJIOTHHBI NMOKasan Ha puc. 55.

6 OBBEMbI NMPOB I'PYHTOB HA UCCIEJOBAHUE
KAK MATEPUAJIA AJd 3ZEMIISIHBIX HACBIIEA

Ha ucenenoanue rpyHTOB KaK MaTepuana jis 3eMIaHbIX HACHIIEH
C OfNpefle/leHMeM TIOKasarteself, NPUBEAGHHHX B Tabi. 23, mnpobul
HeOOXOAUMO OTOUPATL B CJAEAYIOUINX 00beMax.
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Fa6aunima 23

Moxasarenu, X4paKTepPH3YIOU(HE KA4ECTBO IPYH10B
KaK Marepuala ias 3eMAsHblX Hackimei

I'pyuts

pHIXJIBIE

Tloka3are.u
CBS3HLIC KPyTHO- | RaMeHHBIE
necyanpie | 00J0MOU

HblE

I'panynomerpuueckuit cocran

EcTecTBeHHAaS BJaXKHOCTh

Q6beMHas Mdcca HeHapYLICHHOH c1pyk-
TYPEl U €C1eCTBEHHOH BJAXKHOCTH

O6beMHass Macca B NpeleJbHO PEIXJIOM
H NpPefedbHO IIJIOTHOM COCTOSIIIHH

IlnoTHOCTE

TlpefeNHl MIacTHYHOLTH

MaxkcumanbHast MoJeKyJsipHAasg  B.ldro-
eMKOCTb

TTosHast BJIaroeMkocTb

Pasmoranne

CoJiepaHHe OpraHHYeCKMX NpHMecell

ConepxaHue BOZOPACTBOPUMBIX coJielt

HaGyxaemoctsb

KomMmnpeccHonutie cBOHCTBA

Koa(buqmnuem* (uapTpPalHK NOA HATPy3-
KO#

Kanunaspuoe nogusthe

MuHepadbHBI cocTas

YroJl ecTecTBeHHOrO OTKOCd

Ilerporpaduyecknii cocras

OxaraHHOCTb 3CpeH

MoposocroifikocTs

Bononornomenne

OntuMasbHasi BJAJ4KHOCTE M TJOTHOCTh

CocraB IlieMeHTa, NEeCYAHMKOB, KOHIJIO-
MepaToB

BpemeHiloe COMPOTHBIEHHe Dd3AaBJIM- — —
BAHMIO B BO3JYIUHO-CYXOM, BOJOHA-
CHUIEHHOM COCTOSHMH M TOCJC TPO-
MopaXKuBaHHs

+
+
+

et
+

|
+

|

|

]
|
|

RN N T
T
i

e

* Pasmep M dopMa oBGAOMKOB
** CBSI3HOrO 3aMOJLMrens
“** VNNoTHEHUE B ONBITIOH HACHIIH
¥<¥% J15 BO3BeHeHHs] HACHINMH HJAMBIBHLIM CliocoBom

CBsiaHbe IPYHTH — Opoby HapyweHHOH CTPYKTypH He
Menee 3—4 Kr u X Kax10it mpoOe Hap yIIeHHON CTPYKTYPbl — MOHOJIHT
HeHapyIleHHoll CTpYKTYpH pasmepou okogo [0XxX 10X 10 cM u rpyHT
B GIOKC 151 onpefie/ieHH s 00beMHOM MacChl HeHapyIIeHHOH CTP yKTYph
IIpH eCTeCTBEHHOI BJIAXKHOCTH.

ITecuaube ©pPYyHTH —Npo0y HapyIIEHHOH CTPYKTYPH!
He MeHee 5 kr, npofy rpyHTa B TpH OI0KCa HeHap yIIeHHOH CTPYKTYphl H
eCTECTBEHHON BJIaXKHOCTH U NpoBy TpyHTa B OIOKC AJIs ONpefeneHus
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€CIeCTBeHHOH BJasKHOCTH M OOBLEMHOH Macchl HeHapYHIEHHOM CTPYK-
TYPHl NPH eCTECTBEHHOH BJIAXKHOCTH.

KpynHoo6amoMOuUHGKE IPYHTH — Macca npobul 3aBUCHT
OT HAJMYKST B Marepuase ocTatodHoldl npolul KPYUHBIX Ppakuuii, HO
He MeHee 5 Kr.

KamenHbie rpyHThl — Npu HCHOAB3OBAHUY KaMHSA AJIf LPEHAXHOM
NpU3Mbl B OCHOBAHHUH HH30BOTQ OTKOCA TUIOTHHBL M JJIA KpenieHus
BePX0BOIO OTKOCAa — 110 OXHOMY KaMHIO PasMepoM He MeHee 25 cM
nnusol, 20 cm mupuuo# 1 20 CM BHICOTOH UMK IO [1Ba KaMHS Pa3sMepoM
ne Menee 20X 15X 15 eM xkaxzaoit npobel.

Ilpn ucnonb3oBaHHM KaMEHHOTO MaTepHalia B OCHOBHOE TEJO
HACHITH, KOrja B JalopaTOpHHX YCJAOBUAX KaMeHHBIl MaTepual (ero
3epHOBOH cocTaB, o0neMHas Macca, YILVIOTHAEMOCTh, YroJa OTKOCa,
COTIPOTUBJIEHME CHABULY W AD.) H3YUYaeTCHd 10 MOAETbHBIM CMeCAM
(YMeHbUICHHBIM 110 OTHOHIEHHIO K HATYPHHIM VC/JIOBHAM B TOM HJH
uHoM Macmitabe), Macca npob gomkHa ObiTh He Menee 500 Kr.

Ilpu wuccnemoBaHuu necka, rpaBUiiHO-TafeuHO-BaJyHHOH ecte-
CTBeHHOH CMecH, KaMHs Ha mebeHs AJS HCHOJB30BaHHA B OeroHe
C onpejejeHHeM IokasaTeslell, npuBefeHHHX B Taba. 24, npoba
IOJI2KHA COCTaBAATh. NecKa — He MeHee 10 kr, rpaBuiiHO-rajleuHo-
BaJlyHHOro Matepuana — He meHee 100 xr; xamua — ue MeHee 50. kr.

Tacununa 24
Mokasarenn, wopjexaurne onpeneaeqHHio
NpH HCCNENOBAHHH NECKa H KAMEHHOTo MaTepHaja jais Gerowna

Tparuitno-
raje4yHo KaMenb Ha
[Tokasarenn fTecok BagyHuan metens
CMECh
T'paHYJIOMETPHYECKHH COCTAB ¢ Bbifie- -+ -+ —
JenueM ¢pakuuit <0,001 MM
[Merporpaguueckuit cocran — + +
Munepaibibifi cocTan + — —
O6beMuast Macca + - +
IlnorHoctb -J- - -+
CofiepxaHue opraHHYecKHX mpumMecel -+ -+ —_
CoaepsxaHue CepHOKHEABIX H CePUHCTbIX -+ -+ -
coeJIHeRH
Kosuuectpo 3cpeH caabbix NOPOA — —E— —
IpoyHocTs (APOGHMOCTD) — -+ 4+
MopoazocTofikoeTh — -+ -}~
Bozonor;omenne — -+ -+

Ecau rpyHTH OCHOBAHMA, /151 3eMJISHBIX HACHIICH WM KaK MHepT-
HuIH MaTepuall B 6eTOH NOANEKAT HCCAENOBAHUIO [I0 KOMIUIEKCY Xapak-
TepPUCTHK, BHXONALMX 3a upeletsl, YKasaHube B Tabn. 21-—23
(HampuMep, AOTNOJHUTENbHOE ONpee]eHue MyUeHt s, OJHOrO COCTaBa
nokasatenell jedopManuu mo Tabn. 17 ANA CPYHTOB OCHOBaHUSA,
HCIbITAHME peakUUOHHOH CIocOOHOCTH HHEPTHOrQ MarepHana Amas
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feToHa M ero ucnbiTagpe B 06eToHe), o6BeMbl npob JOJKHBL GhITh
YBeJIUYEHHl MPOTHB YKa3aHHBIX BhUIE WJAH OTOOpPaHBl MO IEJIEBOMY
HAasHaueHHI. YBeluueHHe o6beMa OObIYHBIX HJM UEAEBBHIX Npol
IOJIKHO OHITb B KaXJ0M KOHKPETHOM CJ1yJae CorviaCoBaHo ¢ j1a6opato-
pHell, BRINONIHSAOWEH HCCAENOBAaHHA, NPUMEHHUTENbHO K NPHHATOM
B 1a60paTOpUH MeTOAHKEe U MMelolielics amnapartype.

IIpu onpoGoBaHMu MecTOpOXAEHHIH KaMHsT MOXET BO3HUKHYTh
HeoOXOIHMOCTE ONpefleIeHHSI BBIXOAA TOBaPHOH NPOAYKLUHM — pa3-
Mepa 1 GOpMEL KaMHEH W 0TXOAa NOPOAH B Iiebedb IJTO BHITOMHIETCS
MyTeM NPOBEACHUS ONBITHHIX B3PHBOB, PACCUMTAHHEIX HA O6pYIIEHUE
HJIM paspyileHye ¥ BHEMKY (B 3aBUCHMOCTH OT MECTa 33/10KEHH A B3] biB-
HBIX CPeAcTB B 06pbiBe oOHAKeHHs, HA CNENHAIbHO NOATOTOBJIEHHOH
miowanke ¥ ap.) nopon B o6peMe He Menee 50 M%. Y4acTKH ONBITHBIX
B3PHIBOB BLIOUpAIOT C YJyeToM Xapakrepa TPELIMHOBATOCTH MacCuBa
KaMHf, B3PLIBBl IIPOU3BOAAT He MEHEee ueM B TpeX NYHKTax.

7. JOKYMEHTALIMS1 NPOB TIPYHTOB

Jas kaxaoH oto6paBHONR npoObl MPYHTOB COCTABASETCS ITUKETKA-
[ACNopT CO CJASAYIOUIMMH CBeIeHHU IMH

a) HauMeHOBaHUE OpraHH3anuu, NPOBOASIEH U3BICKAHUS, Ha3Ba-
HUEe WJIH HOMep SKCHeguluy (mapTHu);

6) naspaHue yuyacTka oT6opa npod rpyHTOB (CTBOP MJIOTHHBI, NJIO-
IAZKA HAaCOCHOH CTAHLUMH, NpYyJI-HaKOMUTEdb, MOAS (QUIbTPANHH,
Tpacca BOAOBOAAE, MECTOpOXKAeHHE CYIVIUHKOB, Tecka, MpaBufl, KaMHi
u Ap.);

B) HasBaHHe BHIPabOTKM, H3 KOTopoH ortoGpaHa mnpoba rpyHTa
(ckBaxuua, wypd, pacyutka, oOHaxeHnne, Mojge3Has BHEMKA M Ip.),
H ee HOMEp;

r) ray6usa orbopa npobwi;

1) HAUMEHOBaHHE IPYHTA (MOPOABI) MO BH3YaJbHOMY ONpEneIeHHIO
(cyrUHOK TsZKeNbIA, cynech Jerkas, NecoK ¢ yKa3aHHeM 3ep HUCTOCTH,
rpaBHiTHO-TaICUHHKOBAsS CMeCh, M3BECTHSK, NeCUYaHuK u Ap.);

e) reosoruueckuif Bo3pacT U reHesuc rpyHra (Nopoisi);

k) pata orbopa;

3) HOMXKHOCTb, GaMH/IMS W MOANUChL JHIA, oToOpaBIuelo 1poby.

OTHKETKH JOJIAKHBl 3aNOJHATBCS 4eTKO, HPOCTHIM KapaHAaluow,
MCKJIIOYAOLIMM BO3MOKHOCTE ero ofecnBeunBaHus.

Ha oro6pannyio naptHio npo6 rpyHToB /s OTApaBKH B Jabopato-
pHIO COCTaBJseTcs BeIOMOCTh B Tpex 3Ksemmiapax. B BegovoctH
NPHBOAATCA CBEJCHUS, Mepeuuc/eHHbie Bolille, a TaKKe HONOJHH-
TeTbHO!

a) nasHayeHue TPYHTOB (NMOpOA): TCPYHTH OCHOBAaHHWS, TPYHIbI
(nopoxbi) AIst Te1a MIOTHHBI, TPYHTHl ONOJ3HEBOrO CKIOHA, MaTepHAa
Jaas 6eToda U Ap.;

6) cTpyKTypa npobsl rpyuTa, ee pasMep, macca;

B) HeoOXOAHUMEIE HCCIeNOBaHHS;
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r} ocofple YyC/I0BHS MeTOIHKH HCCAGNOBAHUE (IS onpenejqeHus
yiJla BHYTPEHHEro TpDEHH#H, KOMMIPeCCHOHHKIX CBOMCTB, 1pocalou-
noct, KosbuiuHenra GHABTPAMY H ApP.).

K BepoMocTi OpUK/IALIBAETCS CXeMa YUacTKa (MJI0N1d1KH) H3LIChE-
HHE U pacnosoxkeHHs BbIpaboTOK, Touek or6opa mpod.

OnuH 3K3eMANAp BEJOMOCTH OCTaBASIETCS B IKCACAHILHU (apTuu),
BTOpOii ¢ oOpasunaMd TpyHTOB (MOpOX) HanpaBasieTcsi B 1adoOpaIopuio
H TpeTHd co CcXeMoH H CONPOBOZMTENLHBIM THCbMOM BHICHIIAETCS
B OTHe] M3BICKaHWUH HHCTHTYTa (OTAeneHus). B mucbMe yKasnBaIOTCA
1AaTa oTIPaBKH APoO M Yucio MecT. B orgelsie H3pICKaHUH O BEIOMOCTU
nposepsieTcs NpaBWILHOCT HAa3HAaYeHHBIX 3KCOeaMuued (mapTuelr)
HCCAEe10BaHUN U COOTBETCTBHE 3THM HCCAeOBaHHAM 00BEMa H COCTOS-
HuA (mo BepoMoctH) mpob. BegomocTs ¢ momerkoil «B Mpou3BOACTBO»
U ¢ MOAMHCHLIO [VIABHOTO reo/ora otgenaa nepepaetcs B jgabopatopHio.

B naopatopun no HodydeHHH Opol rpyHTOB NpPOBepSIOTCsl HX
hu3HYeCKoe COCTOAHNE H COOTBETCTBHE STHKETOK 33l UCSIM B BEJOMOCTH.
Ipu obuapyxkeHuu gedexToB 110 COXPaHHOCTH NMPOS HJU 1O HX AOKY-
MeHTalUHu 3aBepyroului maboparopuell HemeaneHHo coofmiaeT 06 3TOM
B OTJEN U3bICKAHUH 15 IPHHATHS COOTBETCTBYIOMHX MED (MOBTOP HbHI
orGop mnpof, BuIiICHEHHE OMMOOK B JOKYMEHTalHu u Ip.).

8. XPAHEHHE W TPAHCNOPTHPOBAHHE MPOB I'PYHTOB

OTtobpaHHbe B mose TpoOhl HEHap yIIeHHOH CTPYKTYPHI, 3amapacdu-
HUPOBAHHbIE, 3aJOKYMEHTHPOBAaHHBIE H YMNaKOBaHHBIE He3aMelJTH-
TeJIbHO OTNpaBidloTcs B jgabopatopuio. B ciayvae BuHyxpeHHOH 3a-
JEP2KKH OTAPaBKH 00pasnoB (MOHOMUTOB) RONMYyCKaercst XpaHeHHe UX
npu Temneparype He Huxke 2° u ue Beimne 20° C B Teyenue ue Gosee
1 mec, a nmpu remmeparype no 30° C ue Gojsee 15 nHeil. Bo Bpems
XpaHeHUs] U TPAHCHOPTHPOBaHHA 00pasnoB HeoOXOAMMO NMPHHHMAThH
Mepbl MPOTHB HX BBICBIXaHHA WJIH JOMONHHTENbHOTG YBIa:KHeHHS.

O6pasubl TpyHTa, OTNpaBIseMbie B Ja00paTOpUH, Paclo/oKeHHbIE
Ha 3HAUHTEIbHOM PacCTOSIHUU OT Mecta oTOopa o0pasuos, YmakoBbl-
BAIOT B lePEBSIHHLIE sIUKH, BMemalomue He Oosee 40 Kr rpyura. O6-
pasubl HEHAPYILEHHOH CTPYKTYPH C/AEAYET yK/IaALBaTh IJIOTHO, 4TO
JOCTHTaeTcst 3allofiHeHHeM IyCTOT Mexay ofpasnamd JpeBecHbIMH
OIMJIKAMH, YIAKOBOYHOH CTPYKKOH H T. . KpBIUKH K fmyuKam OpH-
KPeIIsIoTCs 1€ BO3ASIMH, 8 KOPOTKHUMH IIYpPylIaMH, BBHHUHMBAEMbIMH
B 3apaHce NoATOTOBJCHHBIC OTBEPCTUS B KPbILIKE U T€3a Ha BEPXHHX
KPOMKaX CTEHOK slMKa. JMHKH HyMepyloT, cHabXalT HapMUCIMH
«BepPX» H «HE KAHTOBAThH.



[VIABA 1X

CUAPOTEOJIOTHYECKHME MCCIEAOBAHH S

ISl MPOTHO3A U MPOrHO3 OBBOAHEHUS

(CAMOMIOATONJIEHUS) TUIOWANOK OYHUCTHBIX
COOPY)XEHHH BOJOMPOBOAA U KAHAJM3ALHH

1. OBUIHE 3AMEYAHUYA

Mo nocnegHero BpeMeHH CYUMTANOCh, YTO €CJAH YPOBHH IPYHTOBBIX
BOJ Ha 3acTpauBaeMoil TePpHUTOPUEH (1O ee 3aCTPOHKH B NMPUPOAHKIX
YCJ0BUSX) Pacmo/IoeHbl HUIKE OTMETOK 3aJI0xkKeHHsT (GyHIaMeHTOB
COOPYKEHH ¥ CBA3HIBAIOUIUX HX KOMMYHHKANUHH, TO NIpoeKTHPOBaHHe
JIOOBIX TpeanpuATdil (3aBoxoB, (abpHK) W OTHeJLHHX KOMILUIEKCOB
KWIBIX, [PaKIaHCKUX M [OPOMBIJICHHBIX 3MaHHH U coopyxKenui
JOJIKHO BRIMIOJHSATHCA MO HOpMAaTHBaM AJs1 CTPOHUTEJLETBA B CYXUX
rpyHTax. B cBfA3M ¢ 3TUM B MaTepHasnax u3bicKaHuil tpeGoBanoch JTulllh
yKa3aTh HaUBHICIUNH yPOBeHb PYHTOBHIX BOJ C YUETOM IO aMILTHTY Abl
KoyebaHuil OT eCTeCTBeHHBIX (aKTOPOB B FOJOBOM WJIH B JyYIleM CJay-
yae B MHOrojeTHeM paspese. Ec/au ¢ yyeToM 3710TO SIBJCHUS YPOBHH
TPYHTOBBIX BOJ OKa3bIBaJHCh BCE 2Ke HKKE OTMETOK 3aJ103KeHHs QyH-
AaMeHTOB, TO 3T0 OLIJIO JOCTATOYHHM 060CHOBaHHEM AJ151 IPOEKTUPOBA-
HUS COODYIKEHHH 10 OTMEYEeHHHM BHIIIE HOPMATHRAM.

Koraa e ¢ y4eToM aMILIMTYAN KojuebaHuil ypoOBHH MOA3EMHKEIX BOJ
Ha KakKoH-T0 HeMPOJO/MKUTENbHBIH Neproy (B MABOAOK, MPU BECEHHHMX
HJIH OCeHHHX JHUBHSIX) OXUZAJTHCb Ha OTMETKaX WJH Bblllle OTMETOK
3al0KeHus QYHAAaMEHTOB, B IIpOeKTax [pejycMaTpuBasack CHAPO-
U301 ([MHHHNE 3aMKH, OKJeHKa M JAp.) KaK MeponpUsITHE OT
NepHOAHYECKOr0, BPeMeHHOTO NOATOJIEHH S OA3EMHBIX YacTell coopy-
xeund. Huxakue apyrue samyTHbie MEpONPHATHS OT MOCTOSHHOrO
MOATOTIEHUS COOpPY2KeHHE U TeM Bosiee oT 0OBOJAHEHU S Beell 3acTpau-
BaeMO#l MJIOMLATKU He NMPOEKTHPOBAJIUCh U HE CTPOUJIHCH, NMOCKOALKY
JJIS1 3TOr0, KaK CYHTaoCh, He ObLIO OCHOBaHHH.

Mexny Tem eine 4eTBepTh BeKa Hazaj OBUIO 3aMeueHO W 3aTeM
B Psilie CJyudeB YCTAHOBJICHO CHENHaJLHBIMHA HaTYPHHIMH HCCJIEN0BA-
HUSIMH, 49TO HA IUIOMAAKAaX MHOTUX MNPOMMIVIEHHHX NPEeANpPUITUH,
MOCTPOGHHEIX B oAbl MEepBHX NATHJAETOK, YPOBHH IPYHTOBHX BOJ,
HaxOAUBILIMECs 1O 3aCTPOHKU TEPPUTOPUM Ha IyOUHE CYIIECTBEHHO
HUKe 3a710:KeHUsi PyHaaMeHToB coopykeHu# (1o 10—30 M ot noBepx-
HOocTH 3emau), 32 10-—15 JeT mopHsaAuCL Ha 3HAYUTENTBHYIO BHICOTY,
B OTAEJNBHBIX CJAy4YasiX A0 OTMETOK IJIaHUPOBKH, MOATONHB GYUAAMEHTH
COOPYKCHUH, TOjp3eMHble KOMMYHHUKaUWd H OOBOAHHB IUIOMAAKY
B 1eJ0M. B CBfI3W C 3THM Ha pPAAE NPOMBUUIEHHBEIX MJOMAA0K CTalH
NPOEKTHPOBATLCS C yYacTHEM aBTOpa chenuadbHble MepONPHUATHA MO
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CHWKEHWIO YPOBHSI TPYHTOBHIX BOJ, [JaBHLIM 00pa3soM JpPeHaxH,
CTPOMTEJIBCTBO KOTOPHIX B YCJIOBUSIX JEHCTBYIONIErO IPEANpHATHs
610 COMpPSIZEEHO CO MHOTHMM TPYAHOCTSIMHU.

Hecmotps Ha 310, HApOAHOXO3AHCTBEHHOE 3HAueHUe MPOOJEeMBl
0OBOJHEHHST NPOMBILIIEHHBIX MJAOMAA0K [IPH SKCIVIYaTAllUH BEICTDOEH-
HBIX HAa HUX COOpYIKEHUI J0JIT0e BpeMs HeLOOUEeHUBAIOCh. DTO GBUIO
CB3aHO B OCHOBHOM ¢ Ka3aBIlelicf OeccMbICIeHHOH 3aTpaTtofl 3Hauu-
TEJALHHX MaTepUaJbHHIX CPEACTB HA CTPOHTENBCTBO BIPOK» 3aILHT-
HBIX MEPONPUATHH OT MOATOIVIEHHS COOPYXKeHHH B YCJAOBHAX, KOTAA
BUANMLIE pealbHble MPUYMHE OOBOIHEHHST OTCYTCTBOBANU U OOGBOAHe-
ilHe NPOTHO3KPOBAJIOCH HEAOCTATOUHO 0O0CHOBAHHLIMH METORAMH.

Jlullls B Hayaje AEBSITOH NATHIETKH, KOrja HAKONWJIOCh 3HAYM-
TeJIbHOE KOJXUeCTBO GaKTOB MOATOIIEHH S MPOMBIIVIEHHIX MO AA0K
M TEpPHUTOPUI KHJIBIX MAcCHBOB M KOTZa BCAJACTBHE NOATOIVIEHHS
YCIOXHUIIHCh  YCJOBHS  3KCOJAYATAUWH NPOMBIILIEHHBX 06beKToB,
CTau paspymiarbes GyHIaMEHTH 3J1aHUH U CoOpyKEHUH U HapyIIaThes
I&JIOCTHOCTh MOCHEAHUX, NpobiaeMa GopbOBl ¢ NMOATOIVIEHHEM OCBay-
BaeMbLIX TeppuTopuil mpuobpesna rocynapcTBeHHOe 3HaueHue u Obuia
sriaiovena B niad T KHT CoBera Munuctpos CCCP ans paspabotku
HOBbIX METOJOB [pOTHO33 W3MEHEHHS YPOBHS M KayecTBAa I'DYHTOBHIX
BOJL B TIpoLecce CTPOMTENbCTBA M 3KCMAYaTalUH NPOMIOPEANPUATHH
M PEKOMeHJAnWH 1o NPOKTHPOBAHUIO 3aMUTHLIX COOPYXKEHUH oT
noptomienus. Hayuno-vcenenopatensckue paboTel Mo 3TOH TeMaTHKe
BhIMOMHsAUCh B Teuenne 1971—1975 rr. BHUU Boareo, ITHUMHCoum
M ApyrMMu opranmsauusmu [122, 125]

B o6sepunennu CorosBopokananHUMnpoekT B npakTuke npoexkTu-
pOBAlIHsl OUYMCTHBIX COOpYMKeHull BOJONMPOBOAAa M KaHAJU3AUHH,
COCTOSIIIHX, KaK M3BeCTHO, B OCHOBMOM M3 eMKOCTHBIX COOPYKeHMI
(pesepByapoB, OTCTOHHUKOB, a3POTeHKOB, METAHTEHKOB W Ap.), mpo-
THO3Hl MOATONJIEHUSI COOPYREHUH U NPOEKTHPOBAHHE NMPH HeoGXopu-
MOCTH 3aIUTHBIX MeponpusiTuH BoimosHsiorest ¢ 1958 r. u ocobenHo
mupoko ¢ 1969 r., xorga no HMeBHIIMMCH K TOMY BPeMEHH OTAENLHBIM
nayuusiM  npopabotkam C. K. A6pamosa, H. H. Bunpemana u
®. M. BoueBepa aBTopoM Gul/IH coctasiiensl B 1969 r. «KpaTtkue meto-
AHUecKHe PeKOMEeHJAIUH TI0 [IPOTHO3Y H3MeHeHH s BO BPEMEHH yPOBEH-
HOTO peXKMMa IPYHTOBHIX BOJX HA ILVIOMAAKAaX OUHCTHBIX COOPYyKEeHUH
BOJONPOBOZA W KaHanMsauMu». B 3tofi pabore aBtopa, a Takxe
B paborax [122, 125] nokasaHo, 4TO Ha TEPPUTOPUAX, OCBAHU-
BAEMLIX MOJ CTPOHTENBCTBO NMPOMLIIIEHHBIX NPEATPUATH, KOMILIEK-
COB COOPYXKEHWH U JKMJIBIX MAcCHBOB, B pe3yJibTaTe YXYAILICHUS CTOKA
JIMBHEBBIX U TaJLIX BOJ, YMEHbLIICHHUS UCNApPeHHS U HOBBIIICHUS KOH-
JeHCAaUWu BJIary B TPyHTaX NOJ 3JlaHUSIMU W NOKPLITUSIMH, a TaKxe
yTeueK BOAbl U3 34aHUH U KOMMYHHKauUH NPOUCXOAUT HAPYIIEHHE
ecTECTBEHHO CIOKMBIIErocs JWHAMHUECKOTO PaBHOBECHS MEXKIY TNpu-
X0IOM M pacxopoM paaru. [uaporeojoruyeckass 06CTAHOBKA 10
CPaBHEHMIO C MEPBOHAYaJbHOH €CTECTBeHHOH CYILECTBEHHO U3MEHH-
eTcsi: 06pas3yloTcsl BEPXOBOJIKH, MOBHINAIOTCS YPOBHU I'PYHTOBHIX BOJ
¥ HePeAKO MOATANIUBaeTCH BCA 3acTPoeHHas Tepputopus. ITpoekTu-
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pyembie o6bYHO ST 3aCTPAUBAEMBIX TEPPUTOPHH MEpOMPHSITUS 1O
YMOpAJOUeHHIO MOBEPXHOCTHOTO CToKa (MIaHHPOBKA TEpPUTOpPHH,
YCTPOHCTBO HArOpPHBIX KaHaB, BOJOCTOKOB H AP.) YMEHBINAKT ocau
5TH MEPOMPHSTHS NPaBWIbHO BHIMOJISIOTCST B HAaType) BeJHUMHY
nogbeMa ypOBHsI TPYHTOBHIX BOJ, HO He HCKJIOYAIOT ero MOJHOCTRIO,
TAK KaK YTeYKH BOABl M3 COODYXKEHHH H KOMMYHHKAauu#l npu HX
SKCMJAYATaUH HensOexKHbl.

SIBACHHS MOATONJIEHHS NPOMIIOAJ0K OCJHOKHSIOT SKCYaTallHio
fosbliel YacTH 37aHUH M COOpyXKEHKH, BHI3LIBAs HepaBHOMEpHHE
0CaIKH TPYHTOB OCHOBaHH, KODPO3HIO H paspylleHue (pyHAaMeHTOB,
JJ1s1 eMKOCTHBIX COOp y:KeHHH BOJONPOBOJA U KaHAMH3AIHY TOATOMIe-
HHe fIBJIsieTcst 0co00 OMACHBIM; OHO MOXKeT NPHUBECTH K HapVIIEHHIO
LIeJIOCTHOCTH COOPYXKEHHH, HX nepexocy, o6pas’oBaHHIO TPEIHH H
NOJIOMKe HX [HULL NPH ONOPOXHEHHH COOpyXeHHH IS UHCTKH, pe-
MOHTa U JIp.

IlosToMy mpH U3BICKAHUSIX A5 NPOEKTa OYHCTHLIX COODYXKEHHH
BOJOMPOBOJA U KaHAAH3aHU [POTHO3 YPOBHSI FPYHTOBHIX BOJ sIBJIA-
eTcsl 00513aTeILHBIM.

2. COCTAB, OPBEM H METOJUKA
TMAPOTEOJOTHYECKUX MCCJIENOBAHUA

JJist aporHosa ypoBeHHOro pexHMa MOA3EMHLIX BOJ Ha IIOMAaAKax
MPOEKTHPYEMBIX OUHCTHBIX COODYXKEHHH BOIONPOBOAA H KaHANIU3al UK
B KOMILIEKCE € HHXKeHePHO-Te0JIOTHYeCKHMH (710 BHISIBJIEHHIO (PU3HKO-
MeXaHHYECKHX, BOAHHX, AehOpPMALlHOHHLIX H NPOYHOCTHHIX CBOHCTB
TPYHTOB AJIS1 CTPOHTENBLHOTO APOEKTUPOBAHHS) JOJMKHE! BHIMOJMHATLCS
H rHIpOreojorugeckye HCCAE10BaHHs,

B pesyantate KOMMIEKCHOH TUAporeosoruyeckoil (reomopdomnoru-
4ecKoH, reosloro-JIUTOJOTHYECKOH W TUAPOTEOJIOTHYecKOHR) CheMKHU
TePPUTOPUH pa3MelleHus TUIOMmaa0K HeoOXOJUMO BHISIBHTb, K KaKHM
MOPHOJOTHISCKHM 3JIEMEHTAM TPHYPOYEHH IIOMAAKH, XapaKTep HX
peJsbeda ¥ BHICOTHOE €r0 MOJMOXKEHHE, HaJHYie H XapaKTep BOJOHOCIIHX
ropu3onToB (6esHanmopHbie, HAHOPHbIE) H ECTECTBEHHEIC THAPOTCONOTH-
yecKHUe TPaHHUbl BOJZOHOCHHIX TOPU30HTOB. [lo THOY rpaHUIl MOryT
OBITb: HEOrpaHHUYeHHbIH BOLOHOCHLIH 1J1aCT, KOTAA BJHANHE JOMOMHH-
TeNbHON VCKYCCTBEHHOH MHUABTpANHUH, KoTOpas OYAET OPOHCXOAHTD
Ha TJIOmajKe, He pacMpoCTpaHseTcs B TeYeHHE PACUCTHOrO BpEMEHH
JO TpaHHIl IJacta; MoJAyOorpaHHueHHHH MIacT, KOorjla oH uMmeer rpa-
HUILY € OZHOH CTOpPOHLI, OKa3LIBAIOLWLIYIO (C HEKOTOPOro MOMEHTa Bpe-
MeHH, KOTOpPOe MEHbIle PacdyeTHOro OT Hayala 3KCIJIyaTalHH coopy-
KeHul) BAUAHHE Ha MOTOK HOZ3eMHBIX BoA. B 3TOoM ciayvae rpaiuna
MoKeT OHITh KOHTYPOM MUTaHHSI HIU CTOKa (BOJLOTOK, BopoeM, Gonee
BOIOMPOHHILAEMBIHl TJIACT, 4YeM JAaHHBIH) JUGO BOJOHENPOHHIACMBIM
KOHTYPOM (KOpEHHOH 6eper, c/10KeHHbH BOLOHENPOHHIIAEMbIMH TIOPO-
JAaMH, TEKTOHWYECKHH KOHTaKT YU Jp.); OTpaHHYEHHLINl 11acT C ABYX
ctopoH. [Ipu 3ToM ofiHa rpaHulla MOXKeT ObiTh KOHTYPOM CTOKa, ApY-
rasg — KOHTYPOM MATAHHS WJIH OfHa — KOHTYPOM CTOKa JHOO muTa-
HW$, @ J[pyras — BOJLOHEMAPOHHIaeMbIM KOHTY pOM, HJTH, HaKoHell, o0e
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rPaHUIBl MOTYT SBJSTHCS KOHTYPOM NMHUTaHHS JHOO CTOKA WJIH BOHO-
HeNpPOHUIIaeMBIMH KOHTYPaMH.

B nmpupoaHblx YCAOBHSAX BO3MOMKHO U 6Gojiee CJOXKHOE coueTaHue
FUJAPOTeOJIOrHUeCKHX TPANHNIl BOJOHOCHBIX I1acTOB. KX BbhisiBjeHHe U
y4YeT B PACYETHHIX CXEeMax AB/IAIOTCS BaxKHeHHIMM YC/I0BHEM IPOrHO3a
ypOBEHHOro pexuMa mopseMHelx BoJ. [TosTomy ruiporeosoruueckas
CHEMKA NOJIKHA OXBAThIBATh HE TOJNBKO IUIOLLAAKY NPOEKTHPYEMEIX
OUHCTHBIX COOPYKEHU#l, HO ¥ TIPHJCTAIONIYIO K HeH TEePPUTOPHIO AO
OnvkafIuX TPaHUI IJIacTa.

Ilpu Hanuunu B Npefenax CbeMKH BOJOHOCHEIX FODH30HTOB OHH
JOJMNE ObITh HM3yyelibl B OTHOIEHHM WX MOUIHOCTH, COCTaBa BOJO-
COiepsKaliuX MOoPojA, CTerMeHW OJHOPOAHOCTH NOPOJ 1O paspe3y H
B ITUIaHE, HANpaBJeHHUS W CKOPOCTH NOTOKAa MOJ3€MHHIX BOJ, HX pe-
KHM3, XUMHYECKOTO COCTaBd U TEMIEPaTypbl.

Tlo xaxxzpoMy BOJOHOCHOMY FOPHU3OHTY JOJIKHEI OHITH TAKKE OMpe-
JIeJIEHBI CAe/IVIONHe THAPOTeoJorHIecKHe NnapaMeTpbl: KosthhHIHeHTH
(uJAbTpPanuM, BOAONPOBOAHMOCTb, TNHE3OMNPOBOAHOCTL (YpOBHENpo-
BOAHOCTL), Bojgoorpada. OJHOBPCMEHHO JOJIKHBI OHTH BbISBJIEHH
rayOUHa 3ajleTaHust U XapakTep BoJ0ynopa, JUTOJOTHYECKH I COCTaB |
MOLULHOCTD OTJIOKEHUH 30HB! a3panuu, NPUPOAHAs BA&XKHOCTb IPYHTOB
30HBl a3DAalMH, BJAArOEMKOCTh, HEZOCTATOK HACBHINEHHS, BBHICOTA
KanWwuIPHOTO HATSKEHUS, BOZONPOHHIAEMOCTS,

OcBenenne 06UUX TUAPOreOJOTHUECKHX YCJIOBHHE H onpejeiedue
NepeyrcHeHHOTO KOMILIeKCa NapaMeTpoB OCYLIECTBJAIOTCS MyTeM
HaseMHLIX Hab/IOfeHUlH, a Takke OypeHUs Pa3BelOUHBIX H ONBITHAIX
CKBaXXHH, NTPOXOAKH WYPJOB U NPOBEACHUS ONBITHO-GUIBTP aIUOHHKIX
IoJjeBrX W JabopaTopHBIX HCCJeJ0BaHHA.

Paspepoynrie BuipaboTKu cJeLyer pacnojaraTb Ha JHHHSAX IO
NOTOKY noaseMHulx Box. Illar mexay BripafoTKaMH B npenenax mio-
I1aIKH QUHCTHBIX COOpYKEeHUH H Ha MPUJIeTaloiX K Hell TeppHTOpUIX
NpUHUMAETCH UMCXOAA M3 HEeoOXOAMMOCTH BBISIBJCHHS HHMKEHEDHO-
reoJlorggecko  06CTAHOBKH I CTPOUTENLHOTO IMPOEKTHPOBAHUS
{em. o, 11, V). Tlpu stOoM enepyeT yuHTHIBATL MOp(OJIOTHYECKHE
0coBeHHOCTY 3THX YJacTKOB, XapaKTep UX TeoJIoro-THTOAOrHIeCcKOTO
H THAPOTEOJOIHYECKOTO CTPOEHHS, HAMHYHE ¥ YAAJNEeHHOCTh OF IIIO-
MAJKH TUIPOTEOJOrHUYecKUX TpaHull BOJOHOCHOTO IJIacTa, KOTOPBIH
OyIeT NMpHHUMAThL JOMOJHHTENLHYIO MHOHILTpauHio. Bee 3TH csexe-
HUA B oOIMX yeprax ObIBAIOT \iKe H3BECTHH MO MarepHagaMm npe-
ABIAYILHX HCCJIelOBaHUi. .

[lpu anuue pasBeflouHBIX JUHUE BHe MJIOLWAAKH A0 1 KM B npeze-
Jax OAHOro reoMopdoJIOTHYECKOTO 3/7AeMEeHTa pAaccTOfHHA MeXAY
CKBaXKMHAMH MOTYT ObiTh NpuHATH 200—300 M, npu Gosblueil yiuHe —
300—500 m. Ecuau pasBefouHas JHHHA NPOXOAUT MO PasIUYHBIM MOP-
(osoruyecKuM 37eMeHTaM MECTHOCTH, CKBAXKHHEI CJlIelyeT pacmoja-
raTh Y rpaHui 3JIeMeHTa W B €T0o NPEeIax ¢ YYeToM YKa3aHHoTo BHIIe
mara Mesxay HUMH,

Bce ckBaskMHB JOJKHB GBITE JOBEAEHH JO BOJOYNOpa, a BCKPHI-
Tbie UMH BOJOHOCHBIE IUIacThi ONpPoBOBAHL OMBTHON OTKAYKOH HJIH
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HaJHBOM B 3aBUCUMOCTH OT OKHJaeMOH BOJOOTHAYH MJaacTa WJH ero
BogonpoHunaeMoctd. [Tocae onpoGoBaHUS CKBAaXKUHB JOMKHEL OLITh
060pYyLOBaHbl (PUABTPAMH MajoTo JAuamerpa Aasi Habmomenusi 3a
PEKUMOM TNOA3eMHBIX BOJ.

B npemenax nnomaiku OUMCTHRIX COOPY2KEHHH 4acTh CKBAaXKUH H3
4UCJ1a HAMeYeHHBIX /15T MH KeHep HO-TeOJIOTHIECKUX UCCIeJ0BaHul TakK-
Ke J10JI3KHa OBITE I0BefleHa 10 BOA0OYNOpPa ¢ OIPoBOBAHUEM 110 3THM CKBa-
KHHaM GHABTPANAOHHKX CBOKCTB BOJOHOCHBIX n/1acToB u 06opyloBa-
HHEM UX s peskUMHBIX Habmofenul. Ciielyet CTpEMUTECH K TOMY, UTo-
OBl 3TH CBaxKUHBI APUXOJUAKCE Ha NMPOPHIH [0 Pa3BEJOUHBIM JHHUSIM.

BogonpoHuiiaeMocTh rpyHTOB 30HBEl aspanuu ONPENENIeTcsl MeTo-
JAaMU OMBITHBIX HAJUBOB BOJHI B Iypdhl ¥ CKBaXHUHEL. [1J1 mOCTaHOBKH
TAKMX ODBITOB IIPH pasMmepax IIOmafoKk OYHCTHBIX COOpYHKEHHU [0
10 ra moxHO npuHHMaTe OAHy ToukKy Ha 1—1,5 ra, npu Goabumux
IVIOIAAsSX — OAHY Touky Ha 1—2 ra.

B pesyabrare useickauult A1 nporuosa o6BopHeHUs (camomog-
TOIJIEHAS) MIOMAA0K OUMCTHBIX COOpYFKEHUH BOJONPOBOAA U KaHaju-
3anuu JOJKHBI ObITh COCTABJICHBI C/Ie/lYIOIHe MaTepUualsibl, CUHTyallHoH-
HBIH MJ1aH pafioHa pasMenteHus NPOCKTHD YEMBIX OYHCTHBIX COOpYyIKe-
Huil, rujporeojorugeckasl Kapra pafioHa C NOKa3OM THAPOTEOJIOrH-
YecKHX TPaHUI BOAOHOCHOTO IJIACTd C UX XapaKTepUCTUKOH, KapTa
THAPOU3OTHUNC, NAaH TJIOMAaAKH OYUCTHBRIX COOpYIKeHul ¢ yKazaHHeM
NJA3HUPOBOYHBIX OTMETOK, PACHOJNOXKEHUS] MPOEKTHPYEMBIX COOpyiKe-
HAA 4 HUX CTPOUTEJILHOH M 3KCINYyaTalHOHHOH XapaKTePHCTHKOH
(popma, pasMepnl, HaMeuaeMbili cMocod MPOU3BOJACTBA CTPOUTENBHBIX
pabot, 3aray0OneHue, OTMETKH HAMOJHEHUH E€MKOCTHBIX COODYXeHMH
BOJOH, CTOUHOH KHJKOCTBIO), THIPOTEOJOTHYECKUE paspesnl 1o pas-
BEJOYHBIM JUHHUAM MO MOTOKY MOA3EMHBIX BOJ 4epes HIOAAKY JO
rpaHlull MJaacTa ¢ MOKa3oM Ha HHUX JUTOJOTHYECKOro COCTaBa MOPOL,
YpOBHel Bofbl, BOAOYNOpa, MeCT DachosIoKeHHusT U IMYOHHB 3a/0%Ke-
uusl guum, (GyHAaMeHTOB) COOPYXKEHHH U KOMMYHUKAUHH.

Ha curyanuoHHOM nnaHe JOMXKHBI ObITb MOKa3aHbl, KPOME TOTO,
CyINeCTBYIOI[He ecTecTBeHHbe (pEeKH, pyYbH, OBparu, BO3BHIIEHHO-
CTH), CYIIECTBYIOMUE H MPOEKTUPYeMble HCKYCCTBEHHBIE (BOR03a00pH,
BOJAOXpaHUNUILA, KaHajdbl, Kapbephl, 34aHUs, COODYKEHUS, MHpea-
MpUATUS, MOCENKH) OOBEKThl, a TaKXe y4acTKH [peHama H M0oJHBa.

B pesysabTare H3bICKAHUI JOJKHBI OLITH MOTyYeHbl H OTMeYeHHple
Bbllle MHAPOreoJ0THYeCKHe XapaKTEepUCTUKU TPYHTOB 30HbL a3panuHt U
BOIOHOCHBIX IJIACTOB, d TakiKe (PU3MKO-MeXaHW4eCKHe, NPOYHOCTHLIE
U febopManuOHHbBIE MOKa3aTeJH I'PYHTOB OCHOBAHHUST MPOEKTHDPYEMbIX
COOPY2KEHHHA JJIsT OIeHKH BO3MOXKHBIX M3MeHeHHH 3TUX rokasarenei
npH 00BOAHEHHU TIOMANKH.

3. IPOMHO3 U3MEHEHHS YPOBEHHOIO PE)XXHMA 'PYHTOBbLIX BOJ
HA TJIOWAJXKAX QUUCTHBIX COOPY)XEHHUHA MPUA UX IKCIIJIYATALMYU
[Mporuos MoxeT ObITb CHENaH MyTeM COOTBeTCTBYyIoMmeH 00paboTKH
JaHHBIX HaOJofieHu 338 PeXXMMOM pYHTOBBIX BOJ Ha NJollaake J0 ee
3aCTPOMKI U MPU IKCILTYATALUU BLICTPOEHHBIX COOPYKEHHH WU NpH
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OTCYTCTBUY JAaHHKIX HAGIIOA®HNH 32 PEKUMOM IPYHTOBBIX BOJ B NEPHOL
SKCINYATALMK NYTEM AHAJUTHYECKHX PACcUeTOB HA OCHOBE MATEPHAVIORB
H3BICKAHHU.

JLJ1sT BINOJMHEH N ST IPOTHO3A B [1€PBOM CJ1y4yae PeKOMEHLYeTCs NOoMb-
soBaTbes Metopukoit H. H. Bunnemana (26 |. Hekotopbie pekomenya-
UMY M0 METOXHKE PACYETA NP OTCYTCTBHY JAAHHBIX O-PEXKUMe TPYHTO-
BBIX BOJ| B MPOIECCE IKCIMIYATAlVM COOPYXKEHHH NPUBOASATCS HHXKE.

Ipu 3an0JHEHHH eMKOCTHBIX COOPY2KEHHUH BOJONPOBOAA H KaHAJY-
3allMH YUCTOM BOAOH MJIM CTOMHBIMH BOAAMH M3 HMX (Uepe3 jHMILE U
CTEHBI) MPOUCXOAST NOCTOSHHBIE MOTEPH KUJAKOCTY Ha (UILTPAIMIO.
KosiuyecTBo moTeph J/IsT €MKOCTHHIX COODYKeHWH BOROIIpoBOid U
kananusauuu npuHuMaertcs 1o CHull paBubiM 3 a/cyt ¢ 1 M2 duae-
TpYyIOmeH TAOIAJAH COOpYIKEeHHUs.

3T0 KOMHUeCTBO (PUIBTPALUMOHHBIX NOTEPL SIBJSETCHS HE TOJLKO
MHHHMAJbHO BO3MOXKHLIM, HO H B HEKOTOPOH Mepe 3aHHKEeHHBIM,
HOCKOMBLKY NOTEPH MPOHCXOAST H U3 COODPY2KeHHH, U U3 CBSI3LIBAIOLIMX
ux kKommynukamui. [lostoMy cregyer Bcerna uMeTb B BHIY, YTO
NpOTHO3 MO (PUALTPAIMOHHBLIM TOTEPSM TOJLKO M3 COOPYKEHHH Jaer
HU3ILWHA Npejiesl NOBbILEHHST YPOBHSI TPYHTOBBIX BOJ Ha MIOLIajKe, H
NPH pacueTax MO BO3MOXKHOCTH VUMTLIBATH TAKiKe NMOTEPH XKUJKOCTH
H3 KOMMYHHKaRui (N0 anajoruy, onplTy SKCIUIYATaUMH BOJONDOBOJAOB
¥ KaHaqu3auuM, JHTepaTypHBIM JaHHbIM). BMecTe ¢ TeM Henb3st u
3aBBlIIATL PACUETHBIE JAHHEIE, TAK KAK 3TO MOMKET IIPUBECTH K HEOTIpaB-
JaHHOMY YTSIKENeHHIO KOHCTPYKUHMH COODYXKEHHH M yBeJHUeHHI0 HX
CTPOHUTENLHON CTOMMOCTH HJIH K HeoOOCHOBAHHOMY YCTPOHCTBY Ape-
Haxked.

BoxonpouunaeMocTh TPYHTOB OCHOBAHMSI COOPYIKeHHE (IVHH,
CYIJIHHKOB, cymecedl W TeM Gosee rpy0oo0J0MOYHBIX TPYHTOB), Kak
npaBujo, Bhllle, yeM cOOpHOro Kejne3o0eToHa, H3 KOTOPOTro o0biuHO
BO3BOJASITCH €MKOCTHhIe coopykeHUst (KoaddHuueHT GunpTpanvn
xejesoferona npuHuMaercs pasueiM 0,003 M/cyT.) B cBsisy ¢ 31HM
MpH pacyeTax NogbeMa ypoBHEH rPyHTOBLIX BOA clellyeT HCXOAHThL H3
YCJIOBHH, UTO QUALTPALMS KUAKOCTH H3 COOPYxKEHHs OYAET NpoHCXo-
JHUTE B cJIoe GE€TOHA C NOJTHBIM 32M0JTHEHHEM [TOp, @ B CJI0€ HUXKEJIeXKAaluX
TPYHTOB — B 30He a3panyy OT HU3a OETOHHOrO JHHLIA COOPYKeHUS
J0 YpOBHSI TPYHTOBLIX BOJ — C HEMOJHBIM 3aHOJHEHHEM TNOp.

B 3Tux yc/noBHSIX BpeMsi {;, B TeueHHe KOTOPOro (PHJIbTPar(MOHHbLIHA
NOTOK KUAKOCTH M3 COOPYIKEHHS] JOCTHTHET YpOBHSI TPYHTOBBIX BOLZ,
MOKeT ObiTh onpefeneHo 1o gopMyne (34). Tlo Zoctuxenun ¢uiabTpa-
IHOHHEIM NOTOKOM KHMJKOCTH YPOBHSI TPYHTOBLIX BOJA TNOCTEXHHE
HavuHeT HOJAHUMATLCS Toj coopyrKenneM. [logbeM MoxeT MPOHCXOAUTD
C PasHOH CKOPOCTBLIO M Ha PA3HYIO BLICOTY B 3aBUCHMOCTH OT HHTEHCHB-
HOCTH WHOHALTPANUY U BOLONPOBOAMMOCTH MjacTa. B oanux cayuasix
YPOBeHb MOKET MOJHATLCS A0 NOJOLIBLI COOPY2KEHYS H BblIE, B APY-
I'HX — WHOUIBTpAUMs H3 COOPYKEHHH MOMKET MPUBECTH Jullib K obpa-
30BAHHIO 1107 COOP YKEHU SIMY «BOJSTHOTO BYrpa» TOH HJIH WHOH BHICOTHI,
He JIOCTHIAILEero MoJoIBH coopyxenus. [locaennee MoxeT OnTh npU
OBICTPOM OTTOKE BOJBI MO BOJAOHOCHOMY IMJIACTY, HANPHUMep IIpH BhiCO-
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KOH BOONPOHUIIAEMOCTH IJ1ACTa, HATUYUHE BOIH3H COOpYKEeHHU S IPEHb
(ecTecTBeHHON HJIM HCKYCCTBEHHOH) M jp.

3anaua nporxuosa VpoBHe# FPYHTOBBIX BOJ MOJ COOPYKEHHSAMY
BOJIONPOBOJAa W KAHAMM3AaNMHM NPH HUX 3IKCOAYATalyHM B OCHOBHOM
COCTOMT B ONpPEAENEHHH TeMma pocTa NO0J HUMH «BOASHOTO Oyrpa» u
?penenbﬂoﬁ ero BbICOThI. Pacuer MoikeT ObiTh BhIOSIHEH 10 GopMyse
331

Si=V/ H + 5% Rup — e (135)

rge  S; — BbICOTa NogbeMa YPOBHsI TPYHTOBHIX BOj B JI0G0H Touke

MOZ COOPYKeHHeM MM 32 NPEJESaMH eTo BHEIIHUX KOHTY-
poB B JMI060H MOMEHT BpeMeHH ! > £,

fy — MOMCHT CMbIKaHHs (QUILTPAHOHHOTO NOTOKA ZKHAKOCTH
C YDOBHEM T'DYHTOBLIX BOJ;

he — ecTecTBeHHAad (A0 Havama GUABLTPAIHH) MOILHOCTL BOJO-
HOCHOTO NJIacTa;

k — KoapUUHeRT GHILTpanUH BOJOHOCHOTO ILIACTa;

R, — 0e3pa3MepHOe TujpaBJHYECKOe CONPOTHBJEHHE, 3aBHCSI-
mee oT PUILTPALMONHON CPEAbl, KyJla NoCTy MaeT HHQHIIb-
TPAUUOHHLIA NOTOK, KOOPAMHAT TOUKH, B KOTOpOi onpe-
JeJisieTcsl TIOBbINIeHHE YPOBHS, W OT BpeMeHH !

r at
Rnn - f (_Eo— ’ 'ﬁ) .
3mech r — paccTOsIHUE OT UEHTPA COOPYKEeHHs (eMKOCTH), OTKYJAa
npoucxogut GUALTpanus, A0 TOUKH, B KOTOPOH onpe-
jaefsieTcsl NOABEM YPOBHSI;

{ — BpeMsi, NPHHATOE ST pacuera;

Ry, — papmyc Xpyra, K KOTOPOMY NpPHBOAHTCS (PuabTpylomasn
NJIOMAJb COOpY2KeHHs1 (€MKOCTH) HJIH TPYNNbl PSAOM
Pacno/IOXKeHHLIX COOpy2KeHH# (eMKocTel);

a — Ko3(pdHIHeHT Nbhe3onpPOBOJHOCTH (ypOBHENPOBOJHOCTH)
BOJIONIOCHOTO MnJjacTa, OnpejeNasieMblil MO cpejHed B Npo-
Iecce MNOBLILEHHST YPOBHST MOIHOCTH BOZOHOCHOTO
nnacta hg,, ero kospdunueHty GuAbTpauuH R H Hejo-
CTaTKy HaChlleHus M,

@ ="
u

JlIs OpHEHTHPOBOUNBIX pacuyeTOB MOXKHO MPHHUMATL A, == A,
U CaepyioulMe 3HaueHus u: s cyrapukos — 0,01—0,03, cyneced —
0,05--0,10, menkosepHucThix meckos — 0,10—0,15, cpeanesepHUCTHIX
neckop — 0,15—0,20, kpymHosepupcTix neckos — 0,20—0,25, rpa-
BHIHO-TaJEUHHKOBLIX oTyoxenuni — 0,25-—0,35.

BespasmepHoe QUIbLTpanHOHHOE cONpOTHBICHHE K, MOKET ObTh
onpefieNieHo JUIsi Pa3fHUNbIX 3Haueuuit r U Fy o rpaduxy Ha puc. 47
uau no tabaummaM, mMpusejeHHniM B paborax [34, 371
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[Tpuunmas hg, =~ h., CIEAyeT UMeTb B BMAY, 4TO NOJyyaeMple
IpH 3TOM PE3yJLTATH MOJCYETA NOBLILIEHHS YPOBHS TPYHTOBLIX BOJ
OyAYT HECKOJIbKO 3aHUKEHHBIMH, NOCKO/BKY f1,, Becerja fossiue /i, H,
caefioBaTeNbHo, 3HAYEHHE 4 B JCHCTBMTEJNBLHOCTH GyjAeT GoJplie
NOJSYUEHHOTO N0 PacueTy npu A, ~~ k..

s 6o/1e€ TOUHBIX PaCcUeTOB W JOMKHO GHITh ONPEAETIEHO ONBITHLIM
NyTEM B DOJEBBIX YCIOBHSAX, 8 3HaueHHE CPEJHEH MOUIHOCTH IIacTa
MoXKeT GulTh HailjleHo no 3aBHCHMocTH [33 ]

2
hep = SR (136)
rae h, — MOIHOCTL BOAOHOCHOTO TOPH30HTA K KOHLY pPAaCyeTHOTO
nepuoja.

3HnaueHne h, sapanée HEH3BECTHO H MM MOMKHO 33JlaBaThCs B Tpe-
zenax ot h, 10 h,, rae h, = h, -2 (z— paccrosiHue oT YpoBHs TPyH-
TOBBIX BOJL A0 AIHIIA COOPYZKEIIHS),

a

Puc 50 Cxema paciofoACHlsT CMKOCT-
o HOTO COOPYIKCHUSA.
5 7 a — naad; 6 — paspes no [/

Z 7 !/ — Kesde300eTOHHas eMKOCTh, / - [[0Bepx-
1 HOC1b IVIAHHDOBKH; 3 — 30Ha adpauHH; 4 —
K L BOAOHOCHEIH NJ1aCT, 5 — ypOBCUbL 1 DYHTOBHIX
/ BOZ, 6 — BOAOYNOP; 7 — ypPOBEHDL KHAKOCTH
) | B EMKOCTH
o H T e
TSR] T 7
\
i) a7 4
H T T /}/W/}

Ilpyu 3na49uTENILHON ecTeCTBEHHOH MOIIHOCTH BOJOHOCHOIO MJIACT4,
Koraa S; < h,, topmyna (135) moxker OblThb npejcraejieHa B Gojee
npoctoM Bupe (371

Si ;——-—443'(,12}18 RHJ’I' (]37)

Jnst nporuosa no dopmynam (135) U (137) nopniuends ypoBHe#
FPYHTOBLIX BOJ NOA OTAENLHBIM €MKOCTHLIM COOPY2KeHHeM () caeayer
onpeesasTh N0 CyMMapHoli mIomaad AHa COOPYXKeHHsT M €ro cred
B nipefenax (puc. 56):
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a) NOJIHOH BBLICOTH CTOJI0A MKUAKOCTH B COOPYKEHHH, €C/IH OTMETKa
ypoOBIIg ee HH¥KE OTMETKH MNJIaHHPOBKH;

6) 4acTH BEICOTHI CTONIOA KHAKOCTH B COOPYKEHHH — OT €ro JHa Ao
OTMETKH [JiaHHPOBKH, €CJH NOCHefHAsS HHUXKE OTMETKH YPOBHA ¥KHI-
KOCTH B COOPYXEHHH.

OTH XKe MIOMALM CcIellyeT IPUHUMATL B pacueTe W NPH onpeene-
HUH R,.

Ilpr Hanvyuy Ha [JIOM[ajKe HECKOJbKHX COOpYVIKeHHH, pacrono-
KEHHBIX JAPYT OT ipyra Ha paccTosIHUAX, MeHbINHX NOJOBHHH pasMepa
B IJIaHe CaMHX COOpyXXeHHH, AMH NPOTHO3a NOBLILIEHUS YPOBHS TPYH-
TOBBIX BOJ Ha Mjomazke B 060l ee Touke H noj JIOOBIM COOpYykKe-
HHeM Q crellyer OoNpeje/sTh IO CyMMapHOH NJIOLIAjAH BCEX COOpyKe-
uui. [Tnomans LJis onpepenenus Ry B3TOM caydae MOKeT ObITh NpUHATA
B npejenax 3aMKHyTOTO KOHTypa, NPOBEIEHHOIO MO BHELUHHM (MO
OTHOINEHHIO K IIeHTPY IUIOLLAJKH) TOUKaM nepuMerpa naufoJee yja-
JIEHHbLIX COOPYIKEHHI.

ITpu nHanuuuu Ha miomWajKe HECKOIBKHX CYUIECTBEHHO YAAaJeHHBIX
IPYT OT APYra COOPYXKeHHH (pacCTOSHUS MeXJY HHUMH NPeBHINAIoT
NOJIOBUHY pasMepa B NJaHe Kaxk/J0olo cOOpY:KeHHs, H3 KOTOPHIX B0O3-
MO}XHa (UILTPAIMS) pacueThl MOTYT BBIIOJAHATHCS HAa OCHOBE IIpH-
BeJIeHHBLIX BHIIIE (POpMys1 METOJAOM CIOKEHUS TeueHHH. B 310M ciyuae
nogbeM YpoBlisA TPYHTOBBIX BOJ B JIOGOH TOUKE IJIOMAJKH BHE COOPY-
KEHHH HJIH noj JIGHM coopy:KeHueM Gyaer paBeH

n

_ Q,
Si = ¥ Tahe Roa (138)
=1
rie  Q, — (QUABTPANHOHIULI PacxXojy M3 [-T0 COOPYIKEHHS,
R.n, — 10 xe, uto u B ¢gopmyne (135), BHuHcasIeMoe mis i-To
coopysxenns (i = 1, 2, 3, ..., n, The 71 — YHCJO COOPY-

KeHHH).

Onpepnenenye TemMna H BLICOTHl NOJBbEMa YPOBHSI TPYHTOBHIX BOJ
B 3aBHCHMOCTH OT 1leJIH NIPOTHO32a BEICTCA OT eCcTeCTBeHHBIX ypOB-
Hell — MHHHMaNbHbIX, CpPEIHHX, MaKCHMa/lbHBIX, — HA3LIBAEMBIX
PAacUYeTHLIMH.

Pacyernple ypoBuH ycranapauBalorcest no HaGmiofleHHSM 3a HX
peXHUMOM B NepHOj H3LICKAHHH HA JaHHOH NJION[AJKe C Y3eTOM aMILIH-
TYIbl KoJleDanus B MHOTOJIETHeM pa3pese. B cBs3u ¢ 3TUM HaGmoneHHs
3a PeXKUMOM IPYHTOBBIX BOJ HA IJIOIIA/Ke NPOEKTHPYEMOTO pa3Melle-
1145l COOPYKEeHUH BOIONPOBO/JA H KaHanu3anlid HeoO X0 ¥MO IPOBOAHT
C Hauaja M3bICKAHMH IUIsT TEXHHYECKOTO NpOeKTa M A0 OKOHYAHHS
H3BICKaHK# 11 pabounx uepTexeil. Daarogapst atoMy HabmoneHu sMH
MOYTH BCErja MoXKeT GbITh OXBaueH [OJHBIH THAPOJOTHYeCKUH TOZ,
a HepelKo U Oojee qruTenbHLIH nepuoi. JanHele o6 aMIAuTyle Kosle-
Ganusi ypoBHEH TPYHTOBBIX BOJ B MHOTOJETIIEM paspe3e MoryT ObITh
nojyueHsl s Gonbireit uactd paiionos CCCP u3 MatepHanoB rujipo-
reoIOCHUECKHX pPeXHMHBEIX cTaunuil. I[IpH OTCYTCTBMH TaKHX Mare-
pPHAIOB O TOMY W/I¥ MHOMY PafOHYy BeJTHUYMHA aMIVIHTYJAbl KoJeGanui
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MozKeT OkiTh MPHHSITA N0 AaHHBIM OJH3JeXKallHX CTAHUHH, pacnogo-
KeHHBIX B aHAJMOTHUHHX NPUPOLILIX YCIOBHAX. usi olleHKH 1abio-
JlaeMbIX B mepHoj M3BICKAaHHH yDPOBEEH IPYHTOBHIX BOJ CHAELyeT onpe-
AeNATh, Ha xaKofl roji no BOAHOCTH H HA KaKylo ofecrneyeHHOCTb OHH
HpHXOASTC.

g nporHosa aodxHa ObITH DOCTPOCHA PacueTHasi CXeMa ¢ oTpa-
KeHHeM B Hefl NpHPOAHBIX H NPOSKTHPYEMEIX CTPOUTENLHEIX YCJIOBH.

Hpyusenenspe Brne pacuersrie popyyan (135) u (137) npurozun
AJI TNPAKTHYECKH HeorpaHHUeHHBIX NnactoB. VMM MOXHO nosbso-
BaTbCsl TaKxKe M JUIsl OrpaHHYeHHBIX NJIaCTOB B TEUCHHE BpeMeHH
t < t.Ilput > ¢ HeoOXOAMMO yUHTHLIBATH BIMSIHHE IPAHUIBL NJaCTa.
B stoM cayuae ¢opmynel (135) u (137) moxHO 3amHcaTe cooTBeT-
CTBEHHO TaK:

Si=V t+ 52 Ru G F) =R G, F)l— ey (139)

S =i [Rus (s F) = Rox (b, )1, (140)
P

ae p = —— (0 — paccrosiHHe OT TOUYKH, B KOTOPOH oOnpegessiercs
0

MOBHIIEHWE YPOBHS IPYHTOBHX BOJl, J0 ee 0To6paxKeHH sl OTHOCUTEILHO
rpaHuNHl naacTa).

3HaK MHHYC B KBAJ[paTHHIX CKOGKAaxX NPHHHMAeTCs B T€X Cayuasx,
KOrJa r'paHHIa NJacTa sIBAsSeTCs 10 OTHOLICHHIO K HEMY ApPEHOH, 3HAK
IUIIOC — KOrja TpaHHua niacta BOAOHeNpoHHIaeMa WJIH XKorjga co
CTOPOHbl ee NPOUCXOAMT NOANOP TPYHTOBHIX BOA.

Ilpurenennble B kKpaTKoi hopMe METOAE! M PACUETHbIE 3aBUCUMOCTH
[0 NPOTrHO3y OGBOAHEHHS NJIOLLAAOK OUHCTHBIX COODYKEeHUH BOJO-
NPOBOJA M KAHATH3ANUH OTHOCATCH K IIPOCTHIM, XOTS H HEPEAKO BCTpe-
4alolIMesd THAPOTEOMOTHYECKHM YCIOBHAM.

DBonee mupoko H o6CTOATENBHO, NPHUMEHHTENBHO K Da3/MUHEIM
THAPOreOJOTHYeCKHM H HHKeHepHHIM YC/JAOBHSM TNPOMIIOIALOK BO-
npocH O0BOAHEHHs] 3aCTPaHBaeMbIX TEpPUTOPHH paCCMAaTPHBAIOTCH
B OTMeuennoit Beime pabore [125].

HecMorps Ha MHOTOUHCIeHHBIE GAKTH 0GBOAHEHHS (CAMOIIOATOLIE
HHA) 3aCTPOEHHBIX TEPPUTOPHUH B PasTUUYHBIX NPHPOAHEIX YCIOBHSAX,
rujiporeojlorudeCkiHe HabMofieHHs 32 BO3HHKHOBEHHEM H Pa3BHTHEM
5TOTO $IBJeHHs NPOBOLATCH B HejgoctatouHoM obmeme. Ilostomy Bo
BCeX cMyyasx 3acTpPofiky TOH HJIM HHOH TEePPHTOPHH (ILIOLIAJIKH)
caeayeT npeJyCMATPHBATL B MPOEKTE YCTPOHCTBO CHENHANbLHOH CeTH
NYHKTOR HaGM0feHUH (CKBAXKMH, IIOCTOB H Ip.) 32 PeXKHMOM IpyHTO-
BHIX BOJl H BeCTH 1O Hell peryJ/JaspHBIe H NOCTOSHHBIE HAOMIONEHHS NPH
3KCIMIYATAMH BEICTPOEHHHIX COOpYKeHHUH.

Takue HaGmiogenusi BaKHEl He TOIBKO AJsl CBOEBPEMEHHOro NpH
HeOOXOAMMOCTH NPUHSTHS COOTBETCTBYIOUMX MepP NPOTHB 00BoAHEHH
IIOIMAAKH, HO W JAAS HAKONJACHHS (DAaKTHUECKHX JAHHBIX C [esbio
CONOCTABIeHHS TEODHH 3TOr0 BONPOCa ¢ MPAKTHKOH H JajbHeilrero

COBEPIIEHCTBOBAHHSI HA ee OCHOBE CYLIECTBYIOMIMX METONOB [POrHO3a
0OBOAHEHY S,
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