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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
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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

22



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

/
[ Y
/-///////! i

=1 V2 Tl oeds.
=5 [V 6 [o1]7 [=]e
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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

XA

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

53



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

54



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~
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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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