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HaBepeHO Ta TpoaHaAi30BaHO PE3YABTATH IIPAKTUYHOTO 3aCTOCYBAHHSA MOOIABHUX reodi-
3UYHUX METOAIB AT OIIEPATUBHOTO BUABAEHHS i KapTyBaHHSA MiA3€MHUX BOAHUX ITOTOKIB i
BOAOHOCHMX TOPU30HTIB Ha A€KIABKOX OyAiBeABHUX MaMpaHuuKax M. KueBa. Bukopucrtarno
reoeAeKTPHUYHI MeTOAM CTAHOBAEHHS KOPOTKOIMITYABCHOTO eAeKTpoMarHiTHoro noas (CKIIT)
i BEpTUKAABHOT'O eAeKTPOPe30HaHCHOro 30HAYyBaHHA (BEP3), a TakoK MeToa reopajpapHoO-
ro 30HAyBaHHsA. Mo06iabHI MeTopn CKITT i BEP3 po3po6aeHO Ha IpUHIIUIIAX “pPeYOBUHHOL"
IapapurMu reo@isuuyHUX AOCAIAKEHB, Y MeJKaX KOl 3AIMCHIOETHCA “TIPAMUN" ITOLIYK KOHK-
peTHOI (pi3MYHOI PeYOBUHHU: ra3y, HaMTH, ra3oriapaTiB, BOAM, PYAHUX MiHEPAAIB 1 ITOPia
(3on0Ta, MAATHHY, CPiOAQ, HUHKY, YPaHy, aaMasiB, KiMOepAiTiB Toio). EdekTuBHICTE reodi-
3UYHUX METOAIB, III0 0a3yIOThCS Ha MPUHIIMIAX IJi€l TapapUurMy, iCTOTHO BHUINE, HiX Tpa-
AMIINMHNX. 3riAHO 3 pe3yAbTaTaMu poOiT, naomuHHEe 3HiMaHHA CKIIT pae 3MoTry onepaTus-
HO BUSBASATH Ta KAPTyBaTH 30HU 3BOAOKEHHS NIOPIA, MiA3E€MHI BOAHI IOTOKU IPUPOAHOTO
1 TEXHOT€HHOTO MOXOA KEHHS, BOAOHOCHI FTOPU30HTHU. 30HAYBaHHAM BEP3 3 BuCcOKOIO TOU-
HiCTIO BU3HAYAIOTh TAMOMHY 3aASITaHHA 1 IOTY>KHOCTI BOAOHAaCHYeHUX TOPU30HTIB Y pO3piai.
IMToAbOBi POOOTH TAKOTO XapaKTePy BUKOHYIOTHCSI AOCUTE OIIEPATUBHO i MIBUAKO. KOHKpeT-
Hi MaTepiaAu AOCAIAHUX POOIT AOCUTH aPTYMEHTOBAHO A€MOHCTPYIOTh PYMHIBHUM BIIAUB
IiA3eMHUX BOAHUX IIOTOKIB Ha Pi3Hi 00'€KTH (B TOMY UMCAI i Ha Taki, I1jo OyAYIOThCS) Cy-
YacHOTO MicTa. BoHM TakKo’XK BKa3ylOTh Ha 00'€KTUBHY HeOOXIAHICTH BUSBAEHHSA i KapTy-
BaHHs PYUHIBHUX IiA3€eMHHUX IIOTOKIB IIfe Ha eTalax NMPOBEeACHHS IH)KeHepHO-TeOAOTid-
HUX AOCAIAHUX POOIT mip OYAIBHUIITBO iH)KEHEPHUX CIIOPYA, OyAiBeAb i 00'€eKTiB pi3HOTO
NIpU3HaueHHd. ITHOpyBaHH4 Iiel HeOOXIAHOCTI B 0araTbOX BUIIAAKAX IIPU3BOAUTH AO 3HAU-
HUX 9aCOBHUX I MaTepiaAbHUX BUTpPAT. HaBepeHO pe3yabTaTH, a TAKOXK MaTepiaAu paHille
BUKOHAHUX POOIT Ha Pi3HUX OyAiBEeABHUX MaMAAHUMKAX IIOKA3yIOTh, 1110 BUKOPUCTAHUMN
MOOINBHUM KOMIIAEKC AQ€ 3MOTI'Yy OIePATUBHO 1 e(DeKTUBHO a) BUAIAATU 30HU ITiABUIIEHOTO
3BOAOJKEHH I'PYHTIB; 6) BU3HAUaTU HAIIPSIMKM Ta MIASIXU Mirpatii (piAnbTpalifiHUX BOAHUX
IIOTOKIB IPUPOAHOTO i TEXHOT€HHOTO ITOXOAKEHHS; B) BCTAHOBAIOBATH TAUOMHU 3aAITaH-
Hs i IOTY>KHOCTI 0OBOAHEHUX TOPU30HTIB IIOPiA; I') BU3HAYATH 3a MAOIIEI0 IOTY>KHOCTI
IIYXKUX BIAKAGAIB, IOKPIBALI ADECBH i rpaHITHOrO OyHAAMEHTY; A) BUAIAATH 1 TPACyBaTH B
Me’KaxX AIAIHKHU pOOIT TeKTOHIUHI IOpylIeHHs Tolo. OKpeMi MeTOAU KOMIIAEKCY MOJKHA
TAaKO>K 3aCTOCOBYBATHU AN MOHITOPHMHTOBUX CIIOCTEPE’KEHb HA MaAQHUYMKAX OyAIBHUIITBA
3 MeTOIO BU3HAUeHHs BIIAUBY CIIOPYAKYBAHUX O0'€KTIB Ha iH)KeHEepPHO-T€OAOTiuHI yMOBU
K Ha AIAIHKaxX 3a0yAOBH, TaK 1 Ha IPUAETAUX TepuTopigax. [IpakTuuHe 3aCTOCYBaHHS MO-
OIABHOI TeXHOAOTII IPU IPOBeAEHHI iH)KeHepPHO-TEeOAOTIUHUX AOCAIAKeHD Iip OyAiBHUIL-
TBO BEAVKHX iHKeHEepHUX 00'€KTiB MOJKe AQTH iCTOTHUY eKOHOMIYHUYN e(PeKT 3a paxyHOK
3HAUYHOTO CKOPOUYEHHS TPUBAAOCTI AOCAIAHUX POOIT Ta iCTOTHOT'O 3MeHIIIeHHs 00CATIB Oy-
piHHA.

KAro4oBi cAOBa: reoeAreKTpUUYHE 3HIMAHHSA, eAeKTPOPEe30HAHCHE 30HAYBAHHS, aHOMaAis
THUITy IIOKA@A, 30Ha 3BOAOSKEHHS, BOAOHOCHUM TOPU30HT, BOAHUM ITOTIK, CBEPAAOBUHA, 3CYB-
Ha 30Ha.
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BeepeHnue. Ha mpoTsi>KeHUM MHOTUX AET
aBTOPBI AKTUBHO IIPOBOAAT pabOTy HaA IIpos-
A€eMOM Pa3pabOTKM U BHEAPEHUS B NPAKTHU-
Ky T€OAOTOPa3BEAOYHBIX PA0OT MOOUABHEBIX
reopusndgeckux MeTopA0B. C IIOMOIIBIO YiKe
pa3paboTaHHBLIX M aIPOOMPOBAHHBIX MOAU-
(PUKAIIMM TAaKOTO POAA METOAOB IOAYYEHEI
WHTEpPEeCHBIE U 3aCAYKUBAIONIe BHUMAHUS
PEe3YABTATHI B PA3AMYHBIX pPEervoHax MUpPQ,
B TOM 4HCAe U B YKpamHe. OAHAKO B CHUAY
TOTO, YTO UCIIOAB3yEMEBIe MOOUABHEIE METO-
ABL HA HACTOAIIUN MOMEHT He SIBASIOTCS 00-
IIeNPU3HAHHBIMY, K IIOAYYE€HHBIM C UX IIPU-
MeHEeHUeM pe3yAbTaTaM OTHOIIIeHUe CIIeu-
AAMCTOB AOCTATOYHO HACTOPOKEHHOE — BO
MHOTHUX CAyYadaX (B TOM YHUCA€ W IIPU BHIOO-
pe IAOLIAAOK AAS OypeHUs CKBa’kWH) OHY,
K COXKaneHWIo, He NPUHUMAIOTCS BO BHU-
MaHUe.

B macTosmiei craTbe TPOAEMOHCTPUPO-
BaTb PabOTOCIOCOOHOCTH (1 3P (PEKTUBHOCTE)
HCIIOAB3YEMBIX MOOMABHBIX T€0dAEKTPUIEC-
KX METOAOB TIOIIBITAEMCS Ha IIPHMepax olle-
PaTUBHOTO peIleHMs HEKOTOPHIX HEeOTAOXK-
HBIX 387849 IPUIIOBEPXHOCTHOM re0(PU3UKU.

ITpobaeMe pa3zpaboTKM 3PPEKTUBHBIX Me-
TOAOB (TEXHOAOTHM) pelleHuss pa3Hooopas-
HBIX IPAKTHUYECKUX 338724 IIPUIIOBEPXHOCT-
HOM re0U3UKU — IKOAOTUUECKUX, TUAPO-
AOTHUYECKUX, T'MAPOTEOAOTHUYECKUX, HHIKe-
HEPHO-TEOAOTMYECKHUX, T€OAOTO-Teopu3ndec-
KUX — AOAJKHOE BHUMAHUE YAEASeTCs aKa-
AEMUUECKUMHU (HAYYHBIMU) YUPEKAEHUIMY,
IIPOU3BOACTBEHHBIMY OPTaHU3AIUSAMU U Cep-
BUICHBIMU KOMIT@HUSIMU ['€OAOTO-Teo(Pr3nIec-
KOro npoduad. Takoro popa TEXHOAOTHH CO-
3AQI0TCS M IIPEAAATAIOTCSI AASI MCIIOAB30Ba-
HHUS KakK Ha 0a3ze OTAEALHBIX reou3ndec-
KUX METOAOB, TaK M IIyTEM KOMIIAEKCHPO-
BaHUSA HECKOABKMX METOAOB PA3AUYHOU PU-
3U9YeCKOM NMPUPOABL. B wacTHOCTH, CAepyeT
OTMETUTH AOCTA@TOYHO aKTUBHOE MCIIOAB30-
BaHUE B IPAKTHUYECKOM AESATEALHOCTU pas-
AWYHBIX T€0IAEKTPUUECKUX (KAACCHIECKUX
Y HETPAAUIIMOHHBIX, SAEKTPUIECKUX U DAEKT-
POMArHUTHBIX) METOAOB IIOAEBBIX re0PU3U-
YeCKUX MCCAeAOBaHMI. BO3MO>KHOCTU CO-
BPEMEHHEBIX Te€0IAEKTPUUECKUX U IAEKTPO-
MarHUTHBIX TEXHOAOTHM IIPU peIleHu!N pas-
HOOOPAa3HBIX 38789 IPUIIOBEPXHOCTHOU T'e0-
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PU3UKH, a TaK)Ke NEepPCHEeKTUBHl UX AAAB-
HeMIIIero COBEPIIeHCTBOBAHUS U pacIInupe-
HUA OOAACTeM IPUMEHEHNs BCECTOPOHHE aHa-
AU3UPYIOTCS B CEPUU 3aPYyOE’KHBIX JKYPHaAL-
HBIX TyOAuKanuu ob3opHoro [Tezkan, 1999;
Meju, 2002; Pellerin, 2002; Sheard et al., 2005;
Auken et al., 2006] 1 Hay4HO-OTMCATEABHO-
ro XxapakTepa [ 3apepuronroBa, 1998; booba-
4eB U Ap., 2006; TTaBroB u Ap., 2007, Chae-
nak, 2007].

B akTyaabHOU IIO 3TOU IIpOOAEeMe MOHO-
rpadun [Caenak, 2007] onuceiBaeTcd HO-
Basi METOAOAOTHS TeO(PU3MIECKOro nu3yde-
HUWs HEeraTuBHOT'O BAUAHUMA AKTHUBHBIX I'€O-
AOTHMUYECKHX IIPOIIeCCOB, IPOTEKAIOINUX B
BepXHeHN YacTu pa3pesa, Ha 3AaHUSA U UH-
>XKeHepHBIe coopykeHus. Ee cyTs — mpo-
BeAeHNe BBICOKOTOYHBIX I‘eO(I)I/I?)I/I‘IeCKI/IX nus3-
MepeHUH B pe)KUMe MOHUTOPUHTA C IIeABIO
perucTpanyum He TOABKO (PU3WYECKHUX IIO-
A€M, HO U UX u3MeHeHUU BO BpeMeHUu. OT-
MedaeTcsi 3PPEKTUBHOCTH BHICOKOTOUHBIX
rpaBUMETPUYECKUX U3MEPEHUN U IAEKTPO-
MarHUTHOTO 30HAVPOBAHUS CTAHOBACHUEM
moAst. MeTOAOAOTHS TIPOIIIAG alTpo0aInio Ha
TEPPUTOPHM aPXUTEKTYPHOI'O aHCaMOAd Ka-
3aHCKOTr0 KpeMAast 11 T03BOASIET pelliaTh CAe-
AVIOIIMY KPYT 38Aa49: U3y4aTh BAUSHUE IIOA-
3eMHBIX BOA Ha OCHOBAHUS CTPOEHUM; yCTa-
HaBAVBATb OCOOEHHOCTH BAVSIHUS COBPEMEH-
HBIX TEKTOHHNYECKUX ,A,BI/I}KeHI/IfI Ha CTpoe-
HU, TPACCUPOBATH IIOAOIIBY QHTPOIIOTEeH-
HOTO CAOSI; IIPOTHO3UPOBATH COXPAaHUBIIIHE-
Csl OCTATKU APEBHUX CTPOEHUMU B aHTPOIIO-
T€HHOM CAO€; BEISABAATE 30HEBI PA3PBIBHBIX HA-
PYLIEHUH, YIaCTKU yTeUeK IIOA3EMHBIX BOA-
HBIX KOMMYHUKAIUMN U Ap.

B kuure [3apepuroroBa, 1998] uzaroxe-
HBEI OCHOBBI TEOPHUU Y METOAUKHU PAAKOBOA-
"HoBoro MeTtopa (0,5—10,0 MT'11) reosrekT-
puyecCKux I/ICCAeAOBaHI/Iﬁ IMIPUMEHUTEABHO
K 3apa9aM Te€OUH>XeHEePHOT'0 MOHUTOPHUHTA
u sKonoruu. [TprBepeHHEBIE 3AeCh TPUMEPHL
AEMOHCTPUPYIOT BO3MOKHOCTU METOAA IIPHU
pelieH aKTYAABHBIX 3dAd4 U3y4YeHUA UC-
TOYHMKOB TEXHOI'€HHOI'O BOBAefICTBHH Ha IIpu-
POAHYIO CpeAy (KOHTPOAB M 9KOAOTHYECKast
OIIeHKAa 3arpsi3HeHHOCTH II0YB He(PTEIIPOAYK-
TaMU Ha IIPOMBIIITACHHBIX O6'B€KTaX, TepMoO-
KapCT, MCCAEAOBaHUe aBapu¥ Ha ITOA3EMHBIX

TI'eogpusuueckuli xyprnar Ne 3, T. 40, 2018



HUHHOBALJUOHHBIE TEOSAEKTPUYECKHUE METOABI: MHOITOAETHHM OIIBIT ...

KOMMYHUKAIUSIX, KapTUPOBaHUE IIyCTOT,
IIPUPOAHOTO KapCTa, OIIOA3HEH, U3BICKAHUS
AASI OPraHU3aIuM BOA03a00pOB, M3yUEeHUE
apXeOoAOTUYEeCKUX OOBLEKTOB U T. A.).

B craTtbax [Ky3sMeHKO U Ap., 2016, 2017]
AEMOHCTPUpPYyeTCcs 3PPEeKTUBHOCTL METO-
2@ eCTeCTBEHHOTO MMITYABCHOI'O SAEKTpOMar-
HUTHOTO oAd 3eMau (EMMOMIIT3) B Hazem-
HO-CKB)KUHHOM BapHaHTe C peaAm3aluen
PE’KUMHBIX HAOAIOACHUW M YBA3KOU IOAY-
YEeHHBIX PE3yABTATOB C MHKEHEPHO-TE0AO-
TMYEeCKUMHU HCCAEAOBAHUSIMU OIOA3HEN Ha
IprMepe TEPPUTOPUH, PACIOAOKEHHOMN Ha
IIpaBoOM Oepery BopaOXpaHUAMIIA KueBckon
TYAPOIAEKTPOCTAHIUN.

I'eodreKkTpuuecKre MOOHMABHBIE METOABIL.
MOoOUABHEIE TEOBAEKTPUUECKUE METOABI CTa-
HOBAEHHS KOPOTKOUMIIYABCHOTO 3AEKTPO-
MarauTHOro noad (CKUII) u BepTUKaABHOTO
3AEKTPOPE30HAHCHOTO 30HAMpPOBaHuga (BOP3)
(axcnpecc-texrHororusa CKUIT—B3OP3) [Ae-
BAIIOB U Ap., 2003, 2012; Ilyman u Ap., 2008]
y>Ke OKOAO ABAAIIATH A€T aKTHUBHO U yCIIeI-
HO IIPUMEHSIOTCSI AASI OIIEPATHUBHOTO pellle-
HUSI PA3AUYHBIX T€OAOTO-TeO(PU3NIECKUX 3a-
@4, B TOM 9HCA€ U IIOMCKOB PYAHBIX ¥ TOPIO-
9UX MOAE3HBIX MCKoIlaeMbIX. Ha mporsixe-
HUM 3TOTO BpeMeHH TexHororug CKUIT—
B3OP3 B KOMIIAEKCE C METOAAMHU CENCMOAKY-
CTUYECKOTO U Te0PapapHOIro 30HAUPOBAHUN
IIMPOKO UCIIOAB30BAAACH IIPU PEIIEHNU pa3-
HOOOPAa3HBIX 33724 IIPUIIOBEPXHOCTHOM T'e0-
dusuku |[Levashov et al., 2005b]. B gacT-
HOCTHU, reodreKTpuueckue MeTopbl CKUIT
u BOP3 HeOAHOKpPATHO HIPUMEHSIAUCH AAS:
@) MOMCKOB M KapTHUPOBAHUS BOAOHOCHBIX U
BOAOHACHIIIIEHHBIX TOPU30HTOB, 3aAeXKel MU-
HepaAbHBEIX BOA [Yakymchuk et al., 20107];
0) BBIIBAEHUSA U KapTUPOBAHUA 30H IIOBHI-
IIEHHOTO YBAQKHEHUS TPYHTOB, IOA3EMHBIX
BOAHBIX IIOTOKOB TEXHOT€HHOTO U €CTECTBEH-
HOTO IIPOUCXOKAEHUS, YTEUEK U3 IIOA3EM-
HBIX BOAHBIX KOMMyHUKanuiui [ Bokovoy et
al., 2003; Levashov et al., 2010; Yakymchuk
et al., 2012]; B) o6caepOBaHUA WHKEHEPHO-
Tr€OAOTUYECKUX U THAPOTEOAOTHYECKHUX YC-
AOBUM U MOHUTOPWHTA IIPU UX U3MeHeHUen
Ha TEPPUTOPHUSIX PACIIOAOKEHUS UCTOPHUUEC-
KUX U apXUTEKTYPHBIX IaMSITHUKOB, 3AaHUN
U 3anoBeAHUKOB [Levashov et al., 20044, 20006];
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T) TPOBEAEHUST MHKEHEPHO-TEOAOTHIECKUX
MCCAEAOBAHUM Ha MAOIIAAKAX CTPOUTEABCT-
Ba MOCTOB, AMHUM METPO MPUIOBEPXHOCT-
HOTO 3aAeraHus], IPOMBIIIAEHHBIX COOPYIKe-
HUM, SKUABIX 3AaHUU U OOBLEKTOB COIIHMAADL-
HOT'O M KyABTYPHOrO Ha3HaueHus [Levashov
et al., 2005a, 2009, 2011; AeBa1oB u Ap.,
20094, 6; Yakymchuk et al., 2012]; p) xap-
THPOBAHUSA 30H 3arpsi3HEHUsI He(PTEIIPOAYK-
tamu [Levashov et al., 2004b] u T. A.
NckarounTeAbHasd OCOOEHHOCTh MEeTOAd
CKUWII — 310 ero onepaTuBHOCTS. Ilpu no-
HUCKOBBIX pabOTax Ha HeMTh, ra3, BOAY U PYA
HBIE TIOAE3HBIE MCKOTIaeMble B Ka’KAOU KOH-
KPETHOU TOYKEe U3MEPEHUN OrlepaTop MTHO-
BEHHO IIOAyYaeT UH(OPMAIIUIO O TOM, IIPHU-
HAAAEKUT AU 3Ta TOUYKA KOHTYPY aHOMAaAWU
Tuna "3asrexs” (AT3) cooTBeTCTBYIOIIErO
THUIIa UAU HeT. OTa 0COOeHHOCTEL MeTOAA 03~
BOASIET B IIPOITECCE BHITIOAHEHUS CHEMKH OIT-
TUMU3WPOBAThL AIPUOPHU IPUHATYIO CHUCTe-
My HAaOAIOAEHUMN — CIrylaTh YHUCAO TOYEK
(mpodunett) Ha yuacTkax AT3 U BEIIOAHATH
U3MepeHUs] TOABKO PEKOTHOCIIMPOBOYHOTO
XapaKTepa Ha y4acTKax ux orcyrcTsus. [Ipu
00CAeAOBaAHUU OOABIIUX IO MAOIIAAM Tep-
putopuil B pexxume aspo-CKUIT ¢ camone-
Ta TaKasi 0COOEHHOCTb METOAA TTPEeAOCTaB-
AsSIeT BO3MOKHOCTH OAHOBPEMEHHO (TTapan-
AEABHO) BBIIIOAHSATH CBEMKY PEKOTHOCIITIPO-
BOYHOTO U AETAABHOTO XapaKTepa, YTO IM03-
BOASET MaKCUMaAbHO COKPATUTh CTOUMOCThD
U BpeMs BBITOAHEHUS TTOAEBBIX U3MEPEeHNH,
MeTop BOP3 sgBasieTcss Ba’KHOM KOMIIO-
"HeHToM TexHororuu CKUIT—BOP3. Ox npe-
AOCTaBASIET BO3MOKHOCTE OIIEPATUBHO BHI-
AEASITH B pa3pese OTAeAbHBIE CTpaTurpadu-
YEeCKHUe IAEMEHTHL U C YAOBAETBOPUTEABHOU
TOYHOCTBIO OIIPEAEASITh TAYOHWHBL X 3ane-
rauns. OTAUYUTEABHAsS OCOOEHHOCTH METO-
M@ COCTOUT B TOM, UTO BBHIAEASIEMBIE OTAEAD-
HBIE AaHOMAABHO-TIOASTPU30BaHHBIE TIAACTHI
Tumna "HedTs", “raz", "Bopa", “coan", "Kpu-
CTaAAMYeCKUM (PyHAAMEHT' U T. A., a Tak-
>Ke MOITHOCTY ¥ TAYOMHEBI X 3aAeTaHUsI OIl-
PEAEASTIOTCS He MyTEM pelleHNs OOpaTHBIX
33Aa4, KaK 3TO OOBIYHO AEAAETCS TTpaKTuJe-
CKHU BO BCeX reo(pM3UIECKUX METOAAX, a Ha-
XOASTCST B TIPOIIEeCCEe N3MEPEHUN HETIOCPEeA-
CTBEHHO TI0 9KCIIePUMEHTAaABHO OOOCHOBAaH-
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HOU TEXHOAOTMYECKOU CXeMe H3MepeHUU
BAOAb AMAMHHBIX AMHUU. B utore npumene-
Hue TexHororuu BOP3 B mpepeaax 3akap-
TupoBaHHEIX MeTopAOM CKUIT anOMaauit tTu-
na "3areXp" AaeT BO3MOSKHOCTE OIIeHHUBATh
rAyOWHBI 3anreraHua u MomtHocTH Al Ti-
na "HedTs", “raz", "Bopa" U T. A. (IpuYeM
Kak oTAenbHBIX AlT], Tak U cyMMapHBIE MOILII-
"Hoctu AIIIT pa3pes3a BO BCceX IepPCIEKTUB-
HBIX UHTepBaAax). [Ipu 3ToM rAyOuHEI 3aAe-
TaHWSI OCHOBHBIX II€PCIEKTUBHLIX TOPU30H-
TOB ONIPEAEASIOTCSA HEIIOCPEACTBEHHO B IIO-
Ae, B IIPOIIECCE BBHIIIOAHEHUS 30HANPOBAHUHN.

Ha nacTtossmuii momeHT MeToAbl CKUIT i
B3OP3 caepyeT cumTaTh, B OCHOBHOM, CYTyOO
9KCIIEPUMEHTAABHBIMHY, IPOIIEAITVMY AWIIID
HAYaABHYIO CTAAMIO CTAHOBAEHUS. BBITIOA-
HEHHBIE C IOMOIIBI0 TEOINEKTPUIECKUX Me-
Top0B CKUIT—B3P3 mnccaepoBaHUS IIeAe-
COOOPAa3HO KAACCUPUIMPOBATH KaK HAYYHO-
HCCAEAOBATEABCKUE, 3KCIIEPUMEHTAABHEIE.

HexkoTopsie BOIpOCH TEOPETUYECKOTO 00-
OCHOBAHU4 re03AeKTPUUECKUX METOAOB Pac-
cMmaTpuBaroTcd B cTarhbax [Llyman u ap., 2008;
Axumuyxk, 2014]. B natente [Weaver, War-
ren, 2004] onucaH IPUHNOWN 3A€KTPOMATrHUT-
HOTO 30HAMPOBAHUS, OYeHb OAU3KUU K HUC-
noab3yeMoMy B MeTope BOP3. K coskareHmnto,
B HACTOMAIIlee BpeMs CHEMAAUCTBEI-3AEKTPO-
pa3BeAuYuKM He O00palaloT AOASKHOTO BHU-
MaHMS KaK Ha 3TOT IPUHITUI, TaK U Ha TeX-
HoAoruio BOP3.

Ha catite http://www.geoprom.com.ua/
index.php/ru/ pa3smellleH BUACOUALM, B
KOTOPOM AEMOHCTPUPYIOTCI OCOOEHHOCTHU
IpoBeAeHMs paboT Ha Pa3AMUYHBIX JTallax,
a TakyKe Mpe3eHTalusl C MHOTOYUCACHHBIMHU
pe3yAbTaTaMu IPAaKTUIEeCKOI0O IPUMEeHEeHUs
IPSIMOIIOMCKOBBIX MeTOAOB. Hike B cTathe
IpEeACTaBACHBI M aHAAM3UPYIOTCSI PEe3YAb-
TaTbl Te0(PU3NIECKUX UCCAEAOBAHUM C HC-
IIOAB30BAHUEM T€O3NEKTPUIECKUX METOAOB
CKWUIT u BOP3, a Tak)xe reopapapHOTO 30H-
AUPOBAHUS Ha YEeTHIpeX Pa3AMYHBLIX y4acT-
KaX CTPOUTEALCTBA B KueBe, MpOBEeAEHHBIX
B 2010, 2016 u 2017 rT.

MeTtoaAuKa IpoBeAEHUSI UCCAEAOBAHUM.
leoduzuueckue UCCAEAOBaHUSA B TPeAEAaX
YeThIpeX Y4aCTKOB CTPOUTEALCTBA IIpPOBe-
AEHBI C HUCIIOAB30BaHWEM MOOUABHEIX T'eo-
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aarekTpuueckux metopoB CKUII, BOP3 u
reopapapHOTO 30HAMPOBAHUS pa3pes3a aH-
TeHHBEIM OAOKOM AB 250 MITi.

[Mhromapnasa creMka MetopoM CKUIT nipu-
MEHSIAACh Ha y4aCTKaX HCCAEAOBAHUM ANS
OOHApPYy’KeHUsI U KapTUPOBAHUS 30H IIOBHI-
LIEHHOTO YBAAKHEHUS II0YB, YCTAHOBAECHUS
IIyTel MUTPAIIUM BOAHBIX IIOTOKOB. METOABI
SAEKTPOPE30HAHCHOTO U Te0pPaprapHOro 30H-
AUPOBAHUM HCIIOAB30BAAUCE AASI OTIPEAEAe-
HUS TAYOWH 3aAeraHms ¥ MOITHOCTEN 30H
MOBBIIIIEHHOTI'O YBAAKHEHUSI TPYHTOB U IIO-
CTPOEHMS BEPTUKAABHBIX Pa3pe30B YBAAK-
HEHHBIX TOPM30HTOB. Pe3yArTaTsl padoT mpea-
CTaBAEHHI B BHAE KapT, CXeM, TeO03AEKTPHU-
YeCKUX Pa3pe30B M KOAOHOK BEPTUKAABHO-
TO 30HAVWPOBAHMUSI.

CrpouteabHast naomaAKa B ITopoabcKoM
parione r. KueBa. Ha HauaanbHOM cTapnm CTpo-
UTEeABCTBA JKUAOTO KOMIIAeKca 110 yA. Kpac-
HOMOABCKOM B [TOAOABCKOM paioHe BO3HUK-
AU HETIPEABUAEHHEIE TPOOAEMBI, CBSI3aHHBIE
C IIOATOIIAEHHEM BEIPBITOTO KOTAOBAHA I'PYH-
TOBBIMM BOAAMHU. DTO OOCTOITEABCTBO 00yC-
AOBHUAO HEOOXOAUMOCTE B OTIEPATUBHOM TIPO-
BEAEHUU re0PU3NUECKUX UCCAEAOBAHUM B
palioHe CTPOUTEABCTBA C IIEABIO YCTaHOBAE-
HUSI TPUYUH TOATOTIAeHUS. [ToreBhIe Teodu-
3UdecKre paboThl Ha yYaCTKe IIPOBEAECHEL B
HOs0pe 2010 T.

YYacTOK CTPOUTEABCTBA PACIIOAOKEH Ha
CKAOHe XOAMa. Huke ydacTka, IO CKAOHY
3a CYeT TPYHTOBBIX BOA 00pa3oBasoCh He-
OOABIIIOE 03epIl0. DTO YKA3BhIBAAO HA MUT-
pauuio TPYHTOBBIX BOA YaCTHUYHO U B paiio-
He y4acCTKa CTPOUTEABCTBE, UYTO U IPUBEAO
K 3aTIOAHEHUIO KOTAOBAHa BOAOU IIOCAE BEI-
eMKH TPYHTA.

OcHoOBHas 3apadya reoPU3NIECKUX UCCAE-
AOBAHUM COCTOSIAA B OOHAPY’KEHUM 30H II0-
BBIIIEHHON (DUABTPAIIMY I'PYHTOBEIX BOA, YC-
TAaHOBAEHWM HAINIPAaBACHUU WX MUTPAIVA U
WHTEPBAAOB TAYOMH MaKCUMAABHOTO YBAAXK-
HeHUd rpyHTOB. [ 10 A@HHBEIM reopusnuecKkux
U3BICKAHUN HEOOXOAUMO OBIAO COPMYAH-
poBaTh OOOCHOBAHHBLIE PEKOMEHAQITUH TI0 Op-
raHM3alli OTBOAA IMTOA3E€MHBIX BOAHEIX IIO-
TOKOB B CTOPOHY OT CTPOWUTEABHOM TINOIIAAKH.

[MTpexae ueM TTepenTH K U3A0KEHUIO pe-
3YABTATOB reo(pu3ndecKux paboT OTMETHM,
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4TO B IPEAEAAX YUACTKA CTPOUTEABCTBA BhI-
ITOAHEH IIOAHBIY KOMIIAEKC HH)KEHEPHO-TE0-
AOTHYECKUX U3BICKaHUY, IPEAYCMOTPEHHBIN
CYIIeCTBYIOIINMHN HOPMATUBHBIMU AOKYMEH-
TaMU IIPU CTPOUTEABCTBE KPYIIHBIX HHIKe-
HepHBIX coopy>keHuil. Ha puc. 1 npeacTas-
A€H NH)KEHEPHO-TEOAOTMYECKUM pa3pe3 BAOAD

OAHOU U3 AMHNM, KOTOPBIN AGET TTIOAHOE TIPEeA:
CTaBAEHME O XapaKTepe N3BICKAaHWN U AeTaAb-
HOCTH M3y4YeHUs pa3pes3a Ha y4acTKe CTPO-
uTeAbcTBa. OOpaliaeM BHUMaHUe Ha TO 00-
CTOATEABCTBO, YTO MHOI'OYMCAEHHBIMI CKBa-
KVWHaAMU B pa3pese BHIAEAEHBI MHTEPBAABI
HIOBHIIIIEHHOTO YBAQKHEeHUd 1Topoa,. Ha puc. 1

Puc. 1. H)XeHepHO-TeoAOTHUeCKUN pa3pe3 o auHuU |ll—Illla, mocTpoeHHBIM 1O pe3yAbTaTaM
U3BICKAHUM IMOA CTPOUTEABCTBO JKMAMIIHOIO KOMIAeKca (yA. KpacHomoawbckas 21, . Kues): I —
HOMep HH’KEeHEePHO-TeOAOIMYeCKOIO 3AEMEHTqd; 2 — MeCTO OTOopa obpaslja I'PyHTa HapylIeHHO-
rO CTPOEHHUSI U er0 HOMep; 3 — MecTo oTOopa oOpaslia MOYBBl HEHAPYUIEHHOTO CTPOEHUS U ero
HoMmep; 4 — MecTO OTOOpa MPOOLI BOABL U ee HOMEP; 5 — yPOBeHL I'PYHTOBEIX BOA /AaTa U3Me-
peHud (rAyOouHE, M); 6 — TOUKa CTATUYECKOTO 30HAUPOBAHUSA, ee HOMep (IAyOuHa, M); 7 — IO0Y-
BEHHO-PACTUTEABHBIM CAOM C KOPEHbSIMU PACTEeHUM (PeKYyAbTUBUPOBAHHEIN): 90; 8§ — HacHI-
Hble IIeCKU IIBIAEBATHIe M MEAKHe, C IIPOCAOMKaMU Cylecel M CYTAMHOK, TBEPABIX, C BKAIOUEHU-
eM CTpouTeAbHOro mMycopa 20—25 %, caexaBuinecs: 26a; 9 — IeCOK MEAKUU, )KeATO-CepPHIN, OT
MaAOBAAKHOTO AO HACHIIMIEHHOTO BOAOM, cpepHelr maoTHocTu: 10a; 10 — mecok TBIAeBATHIN, Ce-
PBIM, JKEATO-CepPBIM, HACHIIIeHHBIM BOAOM, cpepHel nmaoTHocTu: 10a; 1/ — cymech IlecuaHUCTasd,
JKeATo-cepad, cepad, (6 — TBeppas, 7 — IAacTu4Hadg, 8 — Tekyuas): 10a,0; 12 — mecok IBIAe-
BaTBIM, TEMHO-CEPBIN, 3€A€HOBATO-CEPBLIM, HACHIIIIEHHBIM BOAOU, CpepHed maoTHocTH: 29a; 13 —
Cylechb IIeCYaHUCTasA, TeMHO-cepasi, 3eAeHoBaTo-cepad (12 — maactmyHag, 13 — Tekyyas): 36a,0;

14 — cyramHOK ("HAarAMHOK') 3eAeHOBATO-CephIM (14 — TS)KeABIM NIBIAEBATHIM, TBEPABIM U IIO-
AYTBEPABIY, 15 — TA’KeABIM IIeCYAHUCTBIM, TYTONMAACTUYHBINA, 16 — AerKUM NeCUYaHUCTBIM, MAr-
KOIAQCTUUHBIN, 17 — A€ErKWM NeCUYaHUCTBINM, TEKyYeNAACTUYHBIM M TeKyuuii): 35a,0,B; 15 —

TAMHA Aerkas IbIAeBaTasd ('KUEeBCKHUU MepreAb'’) 3eAeHOBATO-cepasg, IIOAYTBepAass U TYTOIAAC-
THUYHas, OYeHb PEAKO TBepApasd, C TOHKMMHU 1—3 CM IpOCAOMKaMM IecKa IbiaeBaToro 15—20 %:
80; 16 — mecoK OT MEAKOM AO CpepHeN BEAUWUYMHBI, 3eAeHOBATO-CepPBIY, 'AAyKOHUTOBBIY, IIAOT-
HBIU, HACHIIEHHBIM BOAOMW, CAAOOCIeMeHTHUPOBAHHEBIN: 290; 17 — cymech IeCYaHUCTasd, 3eAe-
HOBATO-Ccepas, TAayKOHUTOBasg, TeKyuas, craboclieMeHTupoBaHHas: 300.
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OHU 0003HAUEeHHI HA BEPTUKAABHBIX AMHU-
SIX CKBa’KUH YEpPHBIM I[BETOM.
KapruposaHxwe 30H MOBbIIIIEHHOH (PHABT-
paguu rpyHTOBBIX BOA. [10 AQHHBEIM CBHeM-
ku MmetopoM CKUIT B patioHe CTPOUTEABCT-
Ba BBIIBAEHBI ¥ 3aKapPTUPOBAHLI TPU 30HEL
MOBBIIIEHHOW (PUABTPALIUYM TPYHTOBBIX BOA,
a TaK’Ke yBAQKHEHUS TPYHTOB: 3TO BOAHBIE
IIOTOKU IOA YCAOBHBIMU Ha3BaHUAMU 3a-
napHBIN", "LleHTpasbHBN" U "BoCcTOuHEBI".
OTH 30HBI COOPMUPOBAHEL TOA3EMHBIMU BOA-
HBIMU IIOTOKaM¥, KOTOpEIe MUTPUPYIOT BHU3
II0 CKAOHY, B palioH o3epa. Ha puc. 2 npea-
CTaBA€HA KapTa 30H YBAKHEHUSI U KOHTY-
pPBI IOA3E€MHBEIX IIOTOKOB, HaHeCeHHBIE Ha
pabounii AaH CTPOUTEABCTBA.
“3anagumiii” nomok mpocaesken ¢ ya. Kpac-
HOIIOABCKAsi BHU3 IO CKAOHY K y9acCTKY CTPO-
UTEABCTBA. [IOTOK TPOXOAUT IMOA KpalnHen
4acThi0O AoMa Ne 2, panee MeRAY AOMamMu
Ne 2a n Ne 26 1 BBIXOAUT B IOTO-3aIIaAHYIO
YaCTh IAOIIAAKH CTPOUTEABCTBA. B aTOM Me-
CTe B KOTAOBaHe HaOAIOAQETCS NCTOKU TPYH-
TOBOM BOABI. 3a CUeT BAUSHUS AAHHOTO IIOA-
3eMHOTO IIOTOKAa Hadana Takke (popMmpo-
BaThC HEOOABIIIas OIOA3HEeBas 30Ha Ha Tep-
PUTOPHUHU MIPUAETAIONINX K YIaCTKY rapakel.
Y aoMa 2a, B IpepeAax MOA3EMHOTO MOTO-
Ka HaOAIOAAAACH TPOCAAKa IPYHTA. DTa Ipo-
CcapKa MOTAa 00pa30BaThCS 3@ CYET TEXHO-
TeHHBIX BOA, YT€UYEK M3 TEeIAOTpPacChl. Bri-
HOC TPYHTa B A@HHOM CAyYae OCYIIEeCTBAS-
eTCsI BAOAB 30HBEI IOA3€MHOI0 moToka. lu-
pUHa IIOA3€MHOI'0 IIOTOKA B BEPXHEU YaCTH,
B parioHe yA.Kpacronoasckag, 8,0—10,0 m.
BHM3 110 CKAOHY HIPUHA MOTOKA IIOCTEIeH-
HO YBEAWYUBAETCS U B I0TO-3alIaAHOU YaCTH
MAOIIIAAKY CTpouTeAbCcTBa Aocturaet 30,0 m.
“IJenmparbHblil’ NOMOK TPOCAEKEH OT
yA. KpacHOTOABCKOM, TAe OH 3a(pUKCHPO-
BaH NOA KpaliHel dYacTbio poMa Ne 2. Aa-
Aee MIOTOK IIPOXOAUT y poMa Ne 206 Ha pac-
CTOSAHUU 5—8 M OT ero (pyHAAMeHTa U Ha-
IIPaBASIETCSI B II€HTPaAbHYIO YaCThb CTPOU-
TEABHOM MAOIIAAKHU (CM. puc. 2). I'loTok me-
pecekaeT IIeHTPaAABHYIO YaCTh y4acTKa CTPo-
UTEABCTBA. B IOKHOM 4YaCTH KOTAOBAHA B
pPaMKax AQHHOTO IIOTOKa HaOAIOAQIOTCS HC-
TOKM TPYHTOBOU BOAEBI. lllupuHa 30HBI yB-
A@KHEHUSI I'PYHTOB BAOAB IIOTOKa B pamo-
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He yA. KpacHonoabsckas 5—8 M. I'To Hamnpas-
AEHUIO K YYaCTKy CTPOUTEALCTBA IMTUPHUHA
IIOTOKA YBEAWUMBAETCA A0 25—27 M.

“Bocmounkiii’ nomok o6Hapy>KeH B I0TO-
BOCTOYHOM YaCTU IAOIIAAKH CTPOUTEABLCT-
Ba. OH BBITEKAET U3 AECHOM 30HBI CKAOHA
U TOABKO YaCTUYHO NepeceKaeT HeOOABIIION
YYaCTOK CTPOUTEABHOU mAomapku. lupu-
Ha IIOTOKA B paliOHE MAOIIAAKU COCTABASIET
15—20 m.

OnpejeseHHe HHTEPBAAOB I'NyOHH 30H
HOBBIIIEHHOH (YUABTPALHHA. | \yOUHEI 3ane-
TaHMs ¥ MOILIHOCTH 30H YBAAKHEHHBIX I'DYH-
TOB OIIPEAEAUAUCH IO A@aHHBIM BOP3 1 reo-
PaAapHOTO 30HAWMPOBAHUMN. Pe3yAbTaThI 30H-
AvpoBaHusa metopoM BOP3 mpeacTaBAeHBI
B TaOA. 1. [Io A@HHBIM reopajapHOTrO 30HAU-
POBaHUS IOCTPOEHO TPU BEPTUKAABHBIX pas-
pes3a 30HBI YBAAKHEHUS TPYHTOB, OAUH M3
KOTOPBIX ITOKA3aH Ha puc. 3.

Ha yuacTke CTpOUTEALCTBA 30HAWPOBA-
HHEM YCTaHOBAEHO ABa OCHOBHBIX WHTEPBa-
AQ YBAQKHeHUA IPyHTOB: Ne 1 m Ne 2 (cm.
puc. 3, Taba. 1). TpeTul UHTEPBAA YBAATK-
HeHud (Ne 3) ompepeneH YaCTUYHO B HEKO-
TOPBIX TOYKAX 30HAMPOBaHUA (CM. TabA. 1).
YBAaKHEHHBIN UHTepBaA Ne 1 — aT0 "1mO-
BEPXHOCTHEIE" BOABL. B pailioHe 3anmapHoOU u
IOKHOM dYacTeM IAOIIAAKU TAYOMHAa KpPOB-
AU 30HBI YBA@KHEHUSI B IIpEeAeAdxX HHTep-
Banra Ne 1 okoao 3,5 M (aOCOAIOTHasI OTMET-
Ka 125,5 m). MomHOCTs (DUABTPAITUOHHON
30HHI 1,3—1,5 M. B 10)KHOM Y4acTH IIAOIIAA-
KM MOIIJHOCTH YBA@KHEHHBIX I'PYHTOB B WH-
TepBare Nel pocturaet 2,1 M. OuabTpanus
BOABI OCYIIECTBASIETCSI 110 TOPU30HTY MEA-
KOT'0 IIeCKa, YCTAHOBAEHHOTO 110 AQHHBIM Oy~
peHud. B palioHe BEIeMKHM KOTAOBaHA TPYHT
CHAT AO KPOBAU BOAHOTO IIOTOKA B MHTEp-
Bane Ne 1. MicToK BOABI B KOTAOBAH OCYyIIe-
CTBASIETCS C AQHHOTO MHTEepBaAa.

YBAGKHEHHBINM TOpU30HT Ne 2 3aneraet
B MHTepBaAe rayouH 6,0—10,0 M (oTMeTKH
123,0—119,0 Mm). CpepHAA MOITHOCTb UHTED-
Banra 3,5 M. OuabTpanusi BOABI OCYIECTB-
AsleTCS IO TOPU3O0HTY IIECKOB, YCTAHOBAEH-
HBIX OypeHUueM.

TpeTuii ropu30HT YBAGKHEHHBIX IPYHTOB
IIPOCAEKUBAETCSI TOABKO B HEKOTOPHBIX TOU-
Kax. MluTepBan rayous 12,0—13,0 M (oT™eT-
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ku 117,0—116,0 m). MonTHOCTL TOPU30HTA
1,0 M. YBA@KHEHHBIe I'PYHTHI AQHHOTO UHTEp-
BaAad pPacCIOAOKEHBI HaA TOPU3OHTOM CIIOH-
AVAOBBIX TAUH (KUEBCKUU MEPTeAb).
OneHuBasg pe3yAbTaTEl pabOT B IIEAOM,
OTMETUM, UTO TPOBEeAEHHLIE Te0PU3UUECKHe

HCCAEAOBAHUS IO3BOAMAN YCTAHOBUTH IIPU-
YYHBI IIOATOIIAEHUS KOTAOBAHA Ha y4acCTKe
cTpouTeAbcTBa. OOHApY’>KeHBI M 3aKapPTUPO-
BaHBI 30HBI TOBHIIIIEHHON PUABTPAUN I'PYH-
TOBBIX BOA U IIYTH UX MUIPALUMU. YCTAHOB-
A€HO, 9YTO (PUABTPAIINS BOABI OCYIIIECTBAS-

Puc. 2. Kapra 30H yBA@KHEHMS NOYBBHI U IyTe€d MHUIPALMU IOA3€MHBEIX BOAHBIX IIOTOKOB Ha yda-
CTKE CTPOUTEABCTBA JKUAOTO KOMIIAEKCA (IO AAHHBIM cbeMKH MeTopoM CKWUII): I — 30HEBI yB-
AQKHEHHs TPYHTOB; 2 — HANpPaBAe€HHUS MUTPALMU TIPYHTOBBIX BOA; 3 — IYHKTH BOP3; 4 —

IpoUAN TeopapapHOro 30HAMPOBAHUSL.
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Puc. 3. I'pacduxk nmoara CKMUII (a) u reopapapHBIM pa3pe3 30HBI YBAAKHEHUS
I'PYHTOB (0): I — 30Ha yBA@KHEHUs I'PYHTOB; 2 — IyHKTHI BOP3; 3 — 30Ha 10-
BBIIIIEHHOU (DMABTPAIIUU I'PYHTOBBIX BOA; 4 — HOMEp BOAOHOCHOTO TOPU30HTA.

€TCsI BAOAb AOKAABHBIX 30H, IIPOXOASIINX de- Pe3yAbTaTh! BHITOAHEHHBIX MCCAEAOBAHUN
pe3 CTPOUTEABHYIO NAOILIAAKY. OIpepereHBIl  CBUAETEABCTBYIOT O HEOOXOAUMOCTH OO0yC-
TAYOMHEI 3aA€TaHNSI OCHOBHBEIX BOAOHOCHBIX TPOMCTBA ApPeHa)ka C 3alapHOM U IOKHOU
TOPU30HTOB. yacTel ydacTKa AAS OTBOAA BOABI C TeppH-

Taoanu Ima 1. I/IHTepBaAI:I I'J\Y6PIH 1 MOIIHOCTHU BOAOHOCHBIX TOPU30HTOB ITIO AAHHBIM

B2P3
Mysxr BIP3 BoAOHOCHEIN TOPU3OHT
Ne 1 Ne 2 Ne 3
V1 32—47H=15 6,4—10,7 H=4,3 120—13,1H=1,1
V2 31—39H=08 7,7—106 H=29 —
V3 35—48H=13 6,4—10,7 H=4,3 12,8—13,8H=1,0
V4 34—40H=0,6 7,6—10,2 H=26 —
V5 32—38H=0,6 78—92H=1/4 —
V6 36—50H=1,5 6,0—10,7 H=4,7 10,7/—12,5H=1,8
V7 32—45H=13 56—8,8 H=3,2 —
V38 46—54H=08 85—11,0H=25 —
V9 34—47H=13 6,2—9,0 H=128 11,9—130H=1,1
V10 2,1—4,0H=1,9 6,4—9,5H=31 —
V11 31—4,8H=17 8,0—11,2H=232 13,1—140H=09
V12 2,9—5,0 H=2,1 6,2—10,6 H=4,4 12,7/—13,5H=1,2
V13 33—51H=18 6,6—10,1 H=3,5 12,3—13,3H=1,0
V14 34—40H=0,6 7,0—92H=22 12,3—135H=1,2
V15 35—48H=13 6,6—9,6 H=3,0 11,9—129H=1,0
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TOPUU CTPOUTEABLHOM TAOIIAAKU. AAST AUK-
BUAAIIMUM BOALI B KOTAOBaHe ApeHa’keM He-
00X0AVMO TIepeXBaThIBATHL BOALI IIEPBOT'O BO-
AOHOCHOTO TOPM30HTa, MOITHOCTH KOTOPOTO
COCTaBAseT B cpepHeM 1,5 M.

Ha pwuc. 4 npuBepeHBI CXeMBI ABYX NIPEA-
AOSKEHHBIX BAPUAHTOB 3aA0KEHUS ApeHaX-
HOI CeTHU AAS OTBOAA I'PYHTOBBIX BOA C yua-
CTKa ITPOBEAEHUSI CTPOUTEABHBIX pPaboT.

CrpouTteabHas naomapKa B ConomMeHc-
KOM parioHe r. Kuesa. Y4acToK CTPOUTEAD-
CTBa PACIIOAOJKEH Ha IlepeCeuyeHUuU YAUIL
B. AunkoBckoro, Mexanuzatopos, KaBkaaz-
ckasg u ConomeHcKkasg. Ha Bpems mpoBepe-
HUS WCCAEAOBAHUU B IT€HTPAABHOU YacCTHU
ydacTKa OBIA BEIPBIT KOTAOBAH TAyOMHOM
5—6 M. Ha AHe KOoTAOBaHAa ITOSIBUAUCEH HC-
TOKU IIOA3EMHOM BOABI, KOTOPhIEe YBAAKHS-

AWM TIOYBY U 3aTPYAHSAU IIPOBEAEHUE CTPO-
UTeABHBIX PaboT. OTKauKa BOABI IIOAOKU-
TeABHBIX Pe3YABTATOB He AAAd, YPOBEHD BO-
Abl B KOTAOBaHe OBICTPO BOCCTAHABAUBAACH.

OcHOBHasI 3apada UCCACAOBAHUM 3aKAIO-
Yanach B OIIEPAaTUBHOM OOHAPY’KEHUM U Kap-
TUPOBAHUHU 30H IOBBIINIEHHOTO YBAAKHEHUS
I'PYHTOB, COOPMUPOBAHHBIX 3a CUET [IOA3EM-
HBIX BOAHBIX IIOTOKOB. B mpomecce npose-
AeHUs paboT OCYIEeCTBASIAOCH TaKKe IIPO-
CAE€KHMBAaHMeE IyTel MUTpPAIUM ITOA3EMHBIX
BOAHBIX IOTOKOB U BBISICHSIAMICH BO3MOJKHBIE
OPUYUHBI (UCTOYHUKM) UX (POPMUPOBAHUI.

HcxopHBIEe MaTepHaAbl. \O Hadanra CTPO-
UTEABHBEIX pabOT Ha y4acTKe CTPOUTEABCT-
Ba IIPOBEAEH BeCh HEOOXOAUMBIN KOMIIAEKC
WH>XEHEPHO-TEONOTUYECKUX N3BICKAHUM, IIpe-
AYCMOTPEHHBIM COOTBETCTBYIOLIMMY HOpMa-

Puc. 4. Bo3MO>KHBIe BAapUAHTHl CTPOUTEABCTBA APEHa’kKa AASI OTBOAA TPYHTOBBIX BOA CO CTPOH-
TEeABHOM! IAOWIAAKMU: | — 30HBI YBA@KHEHUSI T'PYHTOB; 2 — HalpPaBA€HUS MUTrpaluy IPYHTOBBIX
BOA; 3 — NyHKTH BOP3; 4 — mpodwuan reopapapHOro 30HAUPOBAHUSA; 5 — BapHUAHT APEHA>KHOU
cucteMel Ne 1; 6 — BapUaHT APEHa’)KHOU cucTeMbl No 2; 7 — TAYOUHBI KPOBAU U IOAOIIBHL IIep-

BOTrO BOAOHOCHOTO T'OpPH3O0HTaA.
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TUBHBEIMH AOKYMeHTaMH. B mporjecce npoBe- 06) MeXxaHHYeCKOe YAapHO-KaHaTHOe Oype-
MEHUS M3BICKAHUM Ha OOCAEAOBAHHOM CTPO- HUE CKBa’XWH; B) OoTOOP ONpob MOYB (Hapy-
UTEABHOU IIAOIIIaAKE BBIIOAHEHHI: a) PeKO- IIIeHHON M HEHApyIIeHHOW CTPYKTYpPHI) 1 BO-
THOCITMPOBOYHOE 0OCAEAOBAHUE TEPPUTOPUHY;  ABL; I') CTaTU4EeCKOEe 30HAUPOBAHUE IT'PYHTOB;

Puc. 5. CxeMa pacHnoAOKeHHSI WHKEHEPHO-TEOAOTUYECKUX CKBAKMH U IYHKTOB CTATHUYECKOTO
30HAMpPOBaHUsA TpyHTOB (MacimTad 1 :500): | — UMH)KeHepHO-reOAOIMYecKasl CKBaKUHA; 2 —
MH>XeHEPHO-TeOAOTHYECKasl CKBa)KMHA (MaTepHaAbl WHIKEHEPHO-T€OAOTMYECKUX W3BICKAaHUMU);
3 — TOYKa CTATUIECKOTO 30HAWDOBAHUS I'PYHTOB; 4 — HOMED CKBA’KUHBI (TOYKH CTATHUYECKOTO
30HAUPOBaHUSA) /aOCOAIOTHASA OTMETKAa yCThsl; 5 — AMHUS HH’K€HEPHO-TEOAOTWYIECKOTO pa3pesa.
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2) AabOpaTOpHBIE UCTIBLITAHNSA I'PYHTOB; €) CTaH-
AAPTHBIM XUMWUYECKUN aHaAUu3 BOAHRI; 3) Ka-
MepaAabHasg 00paboTKa MOAEBBIX M Aabopa-
TOPHBIX A@HHBIX U T. A. PacmonoskeHme nH-
SKEHEePHO-TeOAOTHYECKUX CKBa)XMH U pas-
Pe30B, a TakykKe IYHKTOB CTaTUIeCKOTro 30H-
AVPOBAHUA TPYHTOB IIOKA3aHOo Ha puc. 5. 1o
MaTepHharaM IPOBEASHHBIX U3LICKAHUY y4a-
CTOK CTPOUTEABCTBA XapaKTepPU3yeTCs CAe-
AYIOIIUMHU OCOOEHHOCTSAMM.

B reomopdorormiecKOM OTHOIIEHUH y4a-
CTOK M3BICKAHUM HaXOAUTCS B IIPEAEAAX Tep-
Pachl CKAOHA IAATO K TAAbBETy OAHOTO M3
OTporoB Oarku "KyduMuH gp", HaQUMHAIOLIEN-
¢4 ¢ lepekpecTka yanl, CoanoMeHCKon u Me-
XaHU3aTOpPOB. Peabed ydacTkKa IPOEKTHOI'O
CTPOUTEABCTBA XapaKTepU3yeTCs IIeperajsoM
abCOAIOTHBIX OTMETOK B Iipeperax 157,50—
169,30 M (B cpepHEM, Ha OOABIIEN YaCTH y4a-
CTKa, u3MeHsieTcd B uHTepBare 158,00—
161,00 ™).

l'eonornueckuii paspes3 ydacTKa HCCAe-
AOBAHUM Ha pa3BeAAHHYIO TAYOUHY A0 35M
IPeACTaBAEH YEeTBEPTUYHBIMU OTAOKEHUS-
MM, 3aAeTaI0IUMU Ha CUABHO Pa3MBITOU I10-
BEPXHOCTH TOAIIM HEOT€HOBHIX "NEeCTPHIX"
TAWH, IOACTUAQEMBIX IIOPOAAMU ITIOATABCKOM
Ccepry MUOIIeHA (II0 apXUBHBIM AQHHBIM B FOTO-
3aIllaAHOM 9acTH y4acTKa HEOT€HOBBIE TAU-
HBI U IIOPOABI IIOATABCKOM CepHU ITOAHOC-
TBIO Pa3MBITHl U 3aMeIleHbl YeTBePTUYHEI-
MU OTAOKeHHaMH ). HU>KHsS 9acTh reono-
TMYEeCKOTO pa3pe3a IpeACTaBAeHa IIOPOoAa-
MH XapbKOBCKOU cepuu nareoreHa. C mo-
BEPXHOCTH BEpPXHEUYETBEPTHUYHLIE OTAOJKE-
HUS I€PEKPLITH MOIITHBIM CAOEM HaCHITHBIX
IPYHTOB.

B nipeapenax pa3BepaHHOM FAYOUHE (35 M)
TUAPOTEOAOTUYECKHE YCAOBUS YUaCTKa U3bIC-
KaHUW XapaKTepU3YIOTCS HaAUYUEeM ABYX T'O-
PH30HTOB IOA3EMHEIX BOA. [lepBBIN ropu-
30HT TPYHTOBEIX BOA IPUYPOYEH K CAOSM
YEeTBEPTUYHBIX AEAIOBUAABHBIX OTAOJKEHUH.
YacTHIHBIM BOAOYIIOPOM SIBASIETCSI Pa3MBbI-
Tasi TOAIIA "MecTpPhIX' TAUH. 3epKaAo TOpU-
30HTa TPYHTOBHEIX BOA IIOBTOPSIET peAbed
KPOBAW HEOT€HOBBIX TAWH, II03TOMY YPOBEHbD
I'PYHTOBBIX XapaKTepU3yeTCs 3HaUUTEeABHEI-
MU KOAeOaHUAMHU. YCTAQHOBUBIINMICSA YpO-
BEHbB [IEPBOT'O BOAOHOCHOTO F'OPU30HTA B IIe-
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PHOA M3BICKAHUHN 3a(pUKCUPOBAH HA TAyOU-
Hax 1,6—8,5 M, 4TO COOTBETCTBYET abOCOAIOT-
HBIM oTMeTKaM 149,72—157,05 m. [Nutanue
TOPU30HTA IIPOHUCXOAUT 3@ CUET MH(PHUABT-
panuu aTMoC(epHBIX OCAAKOB. B cBA3m C
3TUM PEeXUM He IIOCTOSTHHBIN, 3aBHCHUT OT
BPEMEHU I'OAd U KOAMUYECTBA 0CapKoB. Kpo-
Me TOrO, BO3MOJKHA TeXHOT€HHAas COCTABAS-
IOIasl MOAITUTKY BOAHOTO TOPU30HTA B CAY-
4Jae IIOTEPHU BOABI U3 BOAOHOCHBIX KOMMYHU-
Karnui. B mepuoabl BeCeHHEr0 CHETOTasTHUSA,
OOUABHBIX AUBHEW WAV TIPU 3HAUYUTEABHBIX
TIOCTOSHHBIX ITIOTEPIX TeXHOTE€HHBIX BOA YPO-
BeHb MOJKET OBITEH BhIIe Ha 0,5 M OT YpOBH4,
3a(hMKCUPOBAHHOTO BO BPeMs U3BICKAHUM.

BTOpo¥ rOpU30HT NOA3EMHBIX BOA IIPU-
YPOUEeH K CylleCcsaM U IIeCKaM IIOATaBCKOM
cepuy MHUOIlEHAa U OTAOKEHHSAM XapbKOBC-
KOU cepuM oAuUroneHa. Bopoymop Ha pas-
BEAQHHYIO TAYOMHY He PacKpHIT. PernoHans-
HBIM BOAOYIIOPOM SBASIOTCS MepPTeAbHBIE TAU-
HBI KHEBCKOW CBHUTHI 30Il€HA, 3aAeraroujue
Ha rAyOmHe npumepHO 45,0 M. YCTaHOBUB-
INNCS YPOBEHB BTOPOTO BOAOHOCHOT'O TOPH-
30HTA B IEPHOA U3BICKAaHUM 3a(pUKCUPOBAH
Ha rayonHax 12,1—13,4 M, 9TO COOTBETCTBY-
eT aOCOAIOTHBIM OTMeTKaM 145,25—146,12m.
Pe>xriM BOAOHOCHOT'O TOPU30HTa OTHOCUTEAD-
HO TIOCTOSAHEH. 3HAUUTEABHBIX KOAeOaHUM
YPOBHS He IporHOo3upyeTcd. [lutanue ropu-
30HTa NIPOUCXOAUT 3@ CUET MHAMUABTPAIIUN
aTMOC(EPHBIX, TAABIX BOA U THAPABAMYEC-
KOU CB43HU C IEePBBIM F'OPU30HTOM I'DYHTO-
BBIX BOA,. Hi)Ke o CKAOHY, B IOTO-3aIIaAHOU
YaCTH y4acTKa MePBBIM U BTOPOU TOPU30H-
TBI COEAVHSIOTCS U3-3@ OTCYTCTBUS CAOS HEO-
TeHOBEIX TAWH. Pa3rpy3ka MOA3EeMHEIX BOA
IIPOMCXOAWT IIO TaAbBery oTpora 60aaku “Kyu-
MUH gp", IPOXOAAILIEMY Ha FOT0-3aI1aA€e (BAOAB
VA. MexaHu3aTopoB).

Pezyaprarsr reogpuzngeckux paoor. 1o
AQHHBIM T€O3AEKTPUUYECKUX MCCAEAOBAHUN
Ha y4aCTKe CTPOUTEABCTBA OOHAPY’KEHO U 3a-
KapTUPOBAHO HATH 30H MOBLIIEHHOMN (PUABT-
panyy rpyHTOBBIX BOA, OOYCAOBAEHHBIX ITOA:
3eMHBIMUM BOAHBIMUM NOTOKaMu (puc. 6, 7).
Tpu nepBble (PUABTPAIIMOHHBIE 30HHI (IIO-
TOKU 1, 2, 3) CBA3aHbI C MUTPAIIUEN TTOA3EM-
HBIX BOA C CeBepoO-3allapAHOM U CeBEepPHOM
CTOPOH OT yd4acTKa CTPOUTEAbCTBa. Mur-
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panus OCYyIIeCTBASIETCS B IOTO-BOCTOYHOM
U I0’KHOM HallpaBAeHHugX. [loToku nepece-
KawT yA. KybaHcKas, HaAllpaBASIOTCSA B 30-
HY CTPOUTEABCTBA U B IIEHTPAABHOMN 4acCTHU
Y4acTKa OOBeAUHAIOTCSI, MOPMUPYS 3HAUU-
TEABHYIO 30HY YBA@KHEHHEIX IIopog,. upu-
Ha IIOTOKOB KOAeOAEeTCs B MHTepBaAe 5—8 M.
PasMephl 30HBI yBAaKHeHUsT 55 X 40 m2. B
3TOU 30HE Ha MePHUOA IIPOBEAEHMS paboT ObIA
BBIPBIT KOTAOBaH, Ha AHE KOTOPOT'O HaOAIO-
DAAVICH MICTOKU TIOA3EMHOM BOABL.

Ha yuacTke o6cAaepOBaHUSA OIPEAEAEHE]
ABa IMOA3EMHBIX IIOTOKA, KOTOPble OTBOAAT
BOAY C OOHapy’>KeHHOU 30HBl YBAAKHEHUS
B IOT'0-BOCTOYHOM HAIlPaBA€HUM, B CTOPOHY
yanun, MexanusatopoB u Kaskasckasa. Ort-
OOp BOABI M3 KOTAOBaHA yYMEHBIIIAA eCTeCT-
BEHHBIM OTTOK BOABI, HO He yYMeHBIIIaA ee
IIOCTYIIA€HUS B KOTAOBaH. HambOonaee 3Ha-
YUTEABHBINM BKA3A B OTBOA BOABL C y4acTKa
BHOCUT oTOK "WcTok-1". lllupuHa pAaHHO-
ro IIoToKa paBHa npumepHo 10 M. Ilo 30He

AQHHOTO ITIOTOKAa MUTPUPYET OCHOBHAasA Mac-
ca BOABI, KOTOpas TOIMaAaeT Ha y4acTOK C
IOKHOTO CKAOHA 0aAku. 3oHa "Vcrok-2" ga-
CTHUYHO OTBOAUT BOAY B CTOPOHY YA. KaBKas-
ckad. B partiore poma Ne 13 mmo aTtou yaune
cchopMupoBarach OOABINIAA (KPyIIHasg) 30Ha
YBAQKHEHUS ITOUBHI (CM. pUC. 7). 30Ha dop-
MUPYeTCS TpPeMs MOA3EMHBIMM ITOTOKaMMU.
AaHHBIE IOTOKU MUTPUPYIOT C CEBEPHOU U
CeBEepO-3allaAHONU CTOPOH.

Ha yuacTke cTponTenbcTBa OOCAEAOBAHUE
YBAQKHEHHBIX 30H IIPOBOAUAOCE METOAAMU
reopapapHoro 3oHaupoBaHus u BOP3. Tlo-
AOJKeHUe TeOpPapapHBIX NPOopUuAelr U MyHK-
TOB BEPTUKAABHOI'O 30HAUPOBAHUS ITOKA3a-
HO Ha puc. 6. I'To AaHHBIM 30HAWUPOBAHUA I10-
CTPOEHbI BEPTUKAAbHEBIE pa3pe3kbl BAOAL TPeX
npoduaent. Pazpessl BAOAB ABYX IPOUAEN
IpuBeAeHBl Ha puc. 8, 9. AaHHBIEe ompeAe-
AeHUd TAYOHH 3aAeTaHus YBAAKHEHHBIX I10-
POA IIPEACTABAEHEI TaK>Ke B TaOA. 2. MeTo-
AoM BOP3 B BepTUKaABHOM pa3pese y4acT-

Taoarunmga 2. F'hyOuHsI 3areralnus yBAaKHEHHBIX MIOPOA IO AAHHBIM 30HAMPOBaHUN

BOP3

Touxa [TOBEpPXHOCTB, [TepBBIi TOPU3OHT Bropoit ropu3oHT

M Kposasg, M TTopomiBa, M Kposag, M ITopomiBa, M
V00 172 6 (166) 8,8 (163,2) 19,7 (152,3) 21,7 (150,3)
V01 175,5 4,8 (170,7) 52 (170,3) 21,9 (153,0) 23,6 (151,9)
V02 168,98 — — 19,5 (149,48) 22,5 (146,48)
V03 166 5,3 (160,7) 11,3 (154,7) 22,1 (143,9) 23,1 (142,9)
V04 163,17 5 (158,1%) 54 (157, 77) 19 (144,17) 21,8 (141,37
V05 162,2 5,7 (156,5) 10,3 (151,9) 21,1 (141,1) 23 (139,2)
V06 160,5 — — 15,3 (145,2) 18,3 (142,2)
V07 159,5 5 (154,9) 8,8 (150,7) 20,5 (139) 22,4 (137,1)
V08 159,2 6 (153,2) 6,9 (152,3) 19,2 (140) 20,7 (138,9)
V09 159 6 (153) 9 (150) 19,8 (139,2) 20,8 (138,2)
V10 159 5,7 (153,3) 4 (152,6) 19 (140) 20,8 (138,2)
V11 159 5,5 (153,5) 9,1 (149,9) 20 (139) 1 (138)
V12 159,1 6,2 (152,9) 6,7 (152,4) 20 (139,1) 1(138,1)
V13 158,5 9 (149,5) 1 (147,5) 1 (137,9) 23 (135,9)
V14 158,2 6,1 (152,1) 6,7 (151,5) 20,3 (137,9) 2 (136,2)
V15 158 6 (152) 10,3 (1477) 20 (138) 2 (136)
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Puc. 6. KapTa 30H HOBBIIIEHHON (DUALTPALIMU TPYHTOBBIX BOA Ha y4aCTKe CTPOUTEALCTBA JKUAOIO
KOMIIAeKca II0 yA. B. Aunkosckoro 37r B COAOMeHCKOM paioHe I. KueBa (IO A@HHBIM reodusnydec-
KUX HccAaepoBaHuM Ha nepuop, 20.02.2016 r.): I — yCAOBHBIE €AMHUIIBI OTHOCUTEABHOTO YBAA’KHe-
HUS TPYHTOB; 2 — CTeHa B IPyHTe; 3 — OTPa’kAeHNe CTPOUTEABHOI'O y4acTKa; 4 — TOYKU 30HAUPO-
BaHug BOP3; 5 — HamnpaBaeHus (GUABTPAIMU IPYHTOBBIX BOA; 6 — reopapapHele npoduru Ne 1—3.

Ka BBIAGAEHO ABa BOAOHOCHBLIX TOPU30HTA
(cM. puc. 8, 9). [1epBBIM BOAHBIN TOPU30HT
HAUYMHAETCs C TAYOMHBI OKOAO 6 M. MOIITHOCTE
rOpu30HTa HepaBHOMepHa. Ha yyacTke cTpo-
UTEABCTBa B 30HaX (DUABLTPAIMOHHBIX TOTO-
KOB CPEAHSISI MOIITHOCTD ITIEPBOT'O BOAHOTO T'O-
puszonTa 0KOAO 3,0 M. AGCOAIOTHBIE OTMET-
K1 KPOBAM COCTaBASIOT 153—154 M, mopo-
mBEl 150—151 M.

Ha wacTu maoliaay 3a mpepeAaMU BOA-
HBIX IIOTOKOB IEPBBIN BOAHBIN TOPHU30HT OT-
CyTCTBYeT AM0OO MMeeT HeOOABIIIYIO MOIITHOCTD
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A0 0,5 M. Bropott BOAHBIM TOPU30OHT PacIio-
AOKeH Ha rayomne 19—21 M. CpepHsis MO1II-
HOCTBH BTOPOTO ropu3oHTa 0KoAo 2,0 m. Oc-
HOBHBIE TPOOAEMBI IPU CTPOUTEABCTBE 00-
YCAOBAEHBI 30HAMHU HOBHIIIIEHHON (DUABTPA-
IIUM TIePBOTO BOAHOTO ropu3onTa. C ceBep-
HOM CTOPOHBI YU4aCTKa CTPOUTEABCTBA (DUABT-
palnuoHHbIe TOTOKU HPOCAEXKeHBl Ha 50—
60 M (cM. puc. 7). Aaree 30HBI YBAAKHEHUS
AO YA. B. AMIIKOBCKOIO He perucTpupyroT-
csi. OTO AAeT OCHOBAHUA NMPEAIOAOKUTH,
YTO MOA3E€MHBIE TTOTOKHW UMEIOT TeXHOTeH-
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Puc. 7. CxeMa NOA3EMHBIX BOAHBIX IIOTOKOB Ha IIA@HE Y4YaCTKa CTPOUTEABCTBA JKUAOTO KOMIIAEKCA
no ya. B. Aunkosckoro 37r B ConoMeHCKOM padoHe I'. KueBa: | — y4YacCTKHM IOBBIIIEHHOTO yBAAXK-
HEHUsI TPYHTOB; 2 — HaIpaBAEHUS MUTPAIUM I'PYHTOBBIX BOA; 3 — MecCTa BO3MOJKHBIX yTEYEK U3
MMOA3EMHBIX BOAHBIX CETemH.

HBIU XapakKTep MPOUCXOXKAEHUS U CHOPMU- OtmepaTUBHO TIPOBEAEHHBIE HMCCAEAOBa-
POBAAMCH 3@ CUeT yTeueK U3 IOA3EMHBIX BOA-  HUS ITOKa3aAl, YTO OCHOBHOM NIPUYHNHOM yB-
HBIX KOMMYHUKAIUHN. A&KHEHMSI TPYHTOB Ha MAOIIaAKE CTPOUTEAD-

Puc. 8. BepTHKaAbHBIﬁ pa3pe3 30HBI YBAAKHEHHBIX TI'DYHTOB Ha CTPOUTEABHOM Yy4YaCTKe JKHUAOTO

KOMIIAeKca 1o yA. B. Aunkosckoro 37r B CoaromeHckoM parioHe r. Kuesa. IIpoduas 3: I — 30Ha
MIOBBIIIIEHHOTO YBAQKHEHUS TPYHTOB; 2 — 30HBI NOBBIIIEHHON (QPUABTPAIIUM T'PYHTOBBIX BOA (TE€XHO-
reHHBIEe BOAHBIE IIOTOKM); 3 — TOYKM BEePTUKAABHOTO 30HAWPOBAHUA.
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Puc. 9. BepTuKaAbHBIA pa3pe3 30HBl YBAAKHEHHBIX I'DYHTOB HAa CTPOUTEABHOM Y4YacCTKe >XKUAOTO

KOMIIAeKca o yA. B. Aunkosckoro 37r B CoaoMeHcKOM paiioHe r. Kumesa. [Ipoduas 1: I — 30Ha
TOBBIIIIEHHOI'O YBA@KHEHUS II0YB; 2 — 30HBI MOBHIIIEHHONW (DUABLTPAIM I'PYHTOBBIX BOA (TE€XHOTEH-
HBIe BOAHEBIe IOTOKM); 3 — 5,5/3,6 — raybmHa AO BOAHOTO TOPH30HTA /MOIIHOCTb.

CTBa >KMAOI'O KOMIIAEKCA SIBASETCS HaAn4due
TPeX MOA3EMHEIX BOAHBIX IIOTOKOB TEXHOI'€H-
HOTO IPOUCXOXKAeHUd. OHU (OPMUPYIOTCA
3a CUeT yTedeK N3 BOAHBIX KOMMYHUKAIUU
CeBEpHee U CeBepo-3alapHee OT ydacTKa
CTPOUTEABCTBA. MUTrpalng BOABI OCYIIECTB-
AdeTCd BHU3 11O CKAOHY OAAKU B IIE€HTPAAB-
HYIO 9aCTh CTPOUTEABHOMN IIAOIIAAKH, B pe-
3yABTATEe YETO MPOMUCXOAUT YBAGKHEHME TPYH-
TOB B MHTepBaAe TAyOuH 6—9 M. B mpeae-
A@X MOA3EMHBIX BOAHEIX IIOTOKOB BIIOAHE Be-
poATHO pa3BuTHE CY(PEHO3UOHHBIX IIPOIlEC-
COB, UTO MOJKET IIPUBECTU K IPOCEAAHUIO
IOYB. ANST AMKBUAQIIUY OTIACHBIX ITOCAEACT-
BUU YBAQKHEHUS I'PYHTOB PEKOMEHAYETCH,
II0 BOBMOJKHOCTH, OIIPEAEAUTH U AUKBUAU-
POBATh YTEUKU U3 IIOA3EMHBIX BOAHBIX KOM-
MYHUKAIIUN, PACIIOAOKEHHEIX B BepXHeH 4a-
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ctu 6arku. OAHAKO AMKBUAAIIWSA YTEUEK He
IIOAHOCTBIO pelllaeT IPOOAEMY YBAAKHEHHUS
IPpyHTOB. EcAU BAOAB DHUABTPAIIMOHHEBIX I10-
TOKOB CPOPMUPOBAAUCEH CY(PPO3NOHHBIE Ka-
HaABI, TO OHU BCe BpeMd 6Y,A,YT IIOAIIUTHI-
BAaTbCA AMBHEBBIMU U TAABIMY BOAAMU. Hawn-
0oAee OIITUMAaABHBIM pelleHueM IPOOAEMEI
SIBASIETCSI CTPOUTEABCTBO APEHA>KHOM CHC-
TeMBbI, KOTOPAas IMMO3BOAUT OTBOAUTEL I'PYHTO-
BbI€ BOABI 1 HAIIPABASTE UX B AUBHEBBIN KOA-
AEKTOP, HAaXOAAIIUNCS Ha TEPPUTOPUH CTPO-
UTEeABCTBA JKMAOTO KOMIIAEKCA.
CTpouTteabHasi MAOMIAAKa B AQPHUIIKOM
parnoHe r. Kuesa. Y4acTOK CTPOUTEALCTBA
PacroAo’kKeH o yA. Muxamaa AparomMaHo-
Ba. Ha TeppuTOopun y4acTka CTPOUTEALCTBA
BEIPBIT KOTAOBAH OOIIEN MAOIIaAbo 3100 M2,
Ha ane koTaoBaHa oOpa3oBancs BopoeM. OT-
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KaukKa BOABI 3 BOAOEMaA ITOAOKUTEABHBIX pe-
3yABTATOB He AAaAd, YPOBEHb BOABI B KOTAO-
BaHe OBICTPO BOCCTAHABAWBAACH.

OcHoBHas 3ajAava BBHITTOAHEHHBIX UCCAE-
AOBAHUM 3aKAI0YaAaCh B ONEPATUBHOM O0-
Hapy KeHUU U KapTUPOBAHWUM 30H IIOBBIIIIEH-
HOTO YBAQKHEHUS I'PYHTOB, CPOPMHUPOBAH-
HBIX 3@ CUET IIOA3EMHBIX BOAHBIX ITIOTOKOB.
B mporecce npoBepeHus pabOT OCYIIECTB-
ASAOCH TaK)Ke IIPOCAEKHUBaHUe IIyTel MUT-
paluu IIOA3€MHBIX BOAHBIX IIOTOKOB U BBISIC-
HSIAMCH BO3MOJKHBIE IPUUMHEI (MCTOUYHUKHU)
ux (POpPMUPOBAHUS.

Kapruposanwe 30H 10A3eMHBIX BOAHBIX
HOTOKOB. 1o pe3yabTaTaM ChbeMKU METOAOM
CKUIT Ha y4yacTKe CTPOUTEABCTBA OIIPEAe-
AEHBI TPU 30HBI TOA3EMHBIX BOAHBIX TIOTOKOB,
dUABTPALIVIS BOABI U3 KOTOPEIX (DOPMUPYET
BOAOEM Ha AHE CTPOUTEABLHOT'O KOTAOBaHaA. YC-
AOBHO, (PUABTPAIITUOHHBIE BOAHBIE TTOA3EM-
HBIe TOTOKM 0003HaueHH! Kak Nel, 2, 3 (puc.
10). O6Hapy>keHHBIe TOTOKU Ne 1 1 2 ume-
IOT TIPUPOAHOE MPOUCXOKAEHUE U Iepece-
KaIOT CTPOUTEABHYIO IINOIIAAKY C CeBepa Ha
for. OUABTpAITHS TTOA3EMHOM BOALI B 3THUX 30-
HaX OCYIIIeCTBASIETCS B FO’KHOM HAllpaBA€HUU.

Puc. 10. Kapra pacnoAO’KeHHUsI 30H IOBBIIIEHHOM (DUABTPALIMK NMOA3EMHBIX BOA Ha ydacTKe CTPOH-
TEABCTBA JKHUABIX AOMOB: | — 30Ha IIOA3€MHOI'O BOAHOTO IIOTOKa; 2 — 30Ha KOTAOBaHE; 3 — Ipodu-
AU TE€OPAAAPHOTO 30HAMPOBAHMS; 4 — HaAlpaBA€HME MUTPAIUM IIOA3EMHBIX BOA; O — IIyHKTHL BOP3;
6 — MeCTO NOBPEKACHUSA KAHAAM3AIIUOHHOU CEeTU (PACIOAOKEHO B 95 M K 3allapy OT KOTAOBAHA); 7 —
30HBI Pa3rpy3Ku IOA3EMHBIX BOA U 0Opa3oBaHUsI Ha3eMHOI'O BOAOeMa; 8§ — 30Ha CTPOUTEALCTBA Ape-
Ha’KHOUM CHCTEMBI AASI OTBOAA I'PYHTOBBIX BOA (PEKOMEHAALMS); 9 — HalpaBAeHHe MUTIpaluu yTedek
BOABI M3 KAaHAAM3AIIMOHHOM CEeTH.
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INomoxk Ne | moAHOCTBIO "“BTeKaeT'" B 30-
HY CTPOUTEABHOTO KOTAOBAHA U SIBASIETCS OC-
HOBHBIM BOAHBIM ITOTOKOM, KOTOPBIN HATIOA-
HSEeT BOAOEM KOTAoBaHa. lllupuHa moToka
o AaHHBIM cbeMKu CKUWII paBHa npuOAn-
3uTeAbHO 21,4 M. ITOTOK HOYTHU MOAHOCTBIO
IepexBauyeH KOTAOBAHOM. C I0JKHOU CTOPO-
HBI KOTAOBaHAa OIIPEAEAEHO HeOOABIIIOE IIPOo-
DOAKeHMe TToToKa Ne 1, Ho oCHOBHAas (ODUABT-
paIMoHHas BOAQ IlepexBadeHa BEIEMKOU I'PYH-
Ta B KOTAOBAHE.

INomoxk Ne 2 mmeer mupury 12,0 M 1 Ipo-
XOAUT IIO BOCTOYHON CTOPOHE y4acTKa CTPO-
uTeAbCcTBa (cM. puc. 10). OH YacTUYHO 3a-
XBaTLIBAET 30HY KOTAOBaHA M IIOCTABASIET
YaCTb BOABI B BOAOEM.

QDUABTPAITMOHHBIE 30HBI TIOA3EMHBIX BOA-
HBIX TTOTOKOB Ne 1 1 2 mpOCAeKeHBI B I0XK-
HOM HAIpaBAEHUM, a TAaK)Ke Ha CeBep Ha IIpo-
TSKEHUU OAHOTO KUAoMeTpa. [ToToku nme-
IOT eCTeCTBeHHOe TTponcxokaeHue. OUAbT-
palnnoHHagd BOAA MUTPUPYET BAOABL OCAA0-
AEHHBIX TEKTOHUYECKUX 30H, KOTOPHIE OTle-
PAIOT OCHOBHOU AHENpPOBCKUHM pas3aoM. B
30HBI IIOTOKOB AOIIOAHUTEABHO COOMPAIOTCS
AUBHEBBIE, TAABIe BOABI ¥ BOABI TEXHOTE€HHBIX
yTeueK U3 IMOA3EMHBIX BOAHBIX CETel.

INomoxk Ne 3 onpepeAeH B 3alIaAHOM dac-
TH y4aCTKa CTPOUTEABCTBA. I10TOK mpocae-
JKMBAETCS B 3alIaAHOM HaTpaBAEHWHU Ha IIPO-
TsOKeHUn 95 M, rae oH OepeT HavaAo B pa-
HMOoHe KaHaAAM3aIlMOHHOM IIOA3€MHOMU CeTH.
AaHHBIN IOTOK UMeeT TEXHOTEeHHOe ITPOUC-
XOXKAeHNe M C(pOpPMUPOBAACH B PE3YABTATE
TOBPEKACHUS KaHAAM3AITUOHHOM ceTu. Lu-
puHa noroka ot 1,0 po 1,5 M. A@HHBIN TIOTOK
chopMupoBar cyHHO3UOHHEBIN KaHAA BAOAD
TPacChl MUTPAIUN, HO OH HE CO3AaeT OOAB-
IIMX 30H YBA@KHeHUd To4YB. IToTok Ne 3 aa-
€T He3HAUUTEABHLIM BKAAA B PpOpMUPOBa-
HUEe BOAOEMA B CTPOUTEABHOM KOTAOBAHE.

BeprnkarbpHOE 30HAHpOBaHHE 30H I10A-
3eMHbIX BOAHBIX MOTOKOB. BepTUKaAbHOE
30HAVPOBAHME BBIITOAHIAOCH C IIEABIO OIIpe-
MEAEHUS WHTEPBAAOB I'AyOUH 30H (DUABTPA-
ITMOHHBIX TTOA3EMHBIX TTOTOKOB, KOTOPHIE TIO-
CTaBASIIOT BOAY B BOAOEM CTPOUTEABLHOTO KOT-
AOBaHa. 30HAUPOBAHUS BHITTIOAHSAAOCH METO-
pramu BOP3 u reopapapHOro mpocBedYmnBa-
Hus. [To A@HHBIM 30HAMPOBAHUS B BepXHeN
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4acTU paspes3a A0 TAyOuHEBI 50 M oIlpepene-
HBI TPU BOAOHOCHBIX FOpM30HTa. Pe3yabTa-
ThI 30HAMPOBaHUA MeToAOM BOP3 B myHKTE
V00 nmoka3aHbsl Ha puc. 11.

IlepBpill BepXHUN TOPU30HT HAUMHAETCI
C TAYOMHBI YPOBHS I'PDYHTOBHIX BOA,. Ha yuda-
CTKE CTPOUTEALCTBA C aABTUTYAOU IIOBEPX-
HocTtu 98,8 M rayOuna 5,5 M (alt 93,3 m) (o
cocrosgHmio Ha 07.07.2017 r.). Mo1HOCTE TOo-
pu3oHTa KoaebaeTca oT 0,5 M B 30HaX 3a IIpe-
AeAaMU MOTOKOB U A0 3,5 M B 30HaX (PUABT-
PanMOHHBIX IMOTOKOB (cM. puc. 11).

Bmopoil Topu3oHT onlpeAeAeH Ha TAyOu-
He 20,4 M (alt 78,4 m), ero MOIITHOCTE 1 M (CM.
puc. 11).

Puc. 11 Pe3yabTaTel BePTHKAABHOI'O 30HAMPOBA-
HHS 30HBI YBA@KHEHUS I'PYHTOB Ha y4acTKe CTPOU-
TEABCTBA JKUAOTO KoMmmaeKkca. [Tynkr V00: GWL —
YPOBeHBb I'PDYHTOBBIX BOA; Flow #2 — HOMep BOA-
Horo noroka; WG# 1 — HoMep BOAHOTO TOPHU30HTA.
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Tpemull TOPU30HT BBEIAEAEH Ha TAyOWHE
29,0m (alt 68,4 m). MoIITHOCTE TOPU30HTA 4 M
(cm. puc. 11).

AeTarbHOE HCCAEAOBaHUWE Ha ydacTKe
CTPOUTEABCTBA TPOBEACHO AASL IIEPBOTO BO-
AOHOCHOTO TOPU30HTA, KOTOPBIU SIBASIETCST OC-
HOBHBIM IIOCTaBIIMKOM BOABLI B BOAOEM KOT-
AOBaHa.

I'lo coctrognuio Ha 07.07.2017r1. MHTEpBaA
TAYOWH PAaCIOAOKEHUSI (PDUABTPAIMOHHOTO
MOTOKAa 3aUKCHUPOBAH Ha OoTMeTKax 93,3—
89,8 M (rayomuEl 5,5—9,0 M). Ha puc. 12 npwu-
BeAEH BEPTUKAABHEIN paspe3 PUABTpAIu-
OHHBIX IIOTOKOB 110 TpoduAto Ne 1, KOTOpBIN
IIPOXOAUT C CEBEPHOM CTOPOHBI CTPOUTEAD-
HOM NAOIIAAKHU. [IroIIaah BEPTUKAABHOTO
paspes3a Ha yJacTKe 3TOTO IIOTOKa paBHa S=
= 35,5 M2, O6GbeM BOABI, KOTOPEIN BTEKaeT
B KOTAOBAaH 3a 1 4, MOKHO PacCYUTaTh II0
dopmynre Q =PrxV xS (m3/4), rae Pr —
KO3 PUIITMEHT NOPUCTOCTU ITOPOoA, (%);V —
CKOPOCTBH (PUABTpATum (M/4); S— TAOIITaAb
BEPTUKAABHOTO pa3pes3a 30HBI PUALTPAIINH.
KoadduimeHT mOpuCTOCTU AAST MEAKO3€eP-
HUCTOTO IIecKa paseH Pr = 0,5%. CkopocTb
durbTpanuu “V" — BeAMUMHA HEIIOCTOSH-
Has ¥ MOJKeT BapbHUPOBATh B 3aBUCHUMOCTHU
OT IIOTOAHBIX YCAOBHUH, & TAK)Ke OT CTEIIeHH!

TIOHIMKEHUS YPOBHS BOABI 3@ CUET ee OTKay-
K. AAS AQHHOTO y4acTKa CKOPOCTb (DUABT-
pauum MoxkeT KoaebaTbesa oT 0,5 po 2 m/4.
[MTpu crkopocTtu murpanum V=1M/49 ArsT AQH-
Horo noroka Q= 17,8 m3/u,

C I0’KHOM CTOPOHBI KOTAOBAHA IIOTOK (PUK-
CUpyeTCsa B BUAE HEOOABIION 30HBI YBAAK-
HeHMd N0YB B UHTepBaAe rAyomH H = 8,0 +
+9,1 M. IlromIaAb BEPTUKAABHOTO pa3pesa
notoka S=74 m2 Q=3,7 m3/4. Ha puc. 13
IPUBEAEH BEePTUKAABHBIN pa3pe3 PUAbTPa-
ITUOHHBIX MOTOKOB 110 Tpoduaio Ne 5, KOTo-
PBIV IPOXOAUT C FOKHOM CTOPOHBI CTPOUTEAE-
HOM mAomaAKu. TakuM oOpa3oM, IepexBaT
80 % BoapHOTO MOA3eMHOTO IToTOKa Ne 1 ocy-
LIECTBASIETCSI B CTPOUTEABHOM KOTAOBAaHE,
rAe ¥ POPMUPYETCS MCKYCCTBEHHBIM BOAOEM.

HeOoapmolt moTok Ne 3 (TeXHOTeHHBIN )
cchopMUpOBaACS 3a CUET yTeUeK BOABI U3
KAHAAM3AIlMOHHOMN ceTH. B palioHe cTpowu-
TEeABHOTO yYaCTKa IMOTOK (PUKCUPYETCS Ha
rayoune 55—7,3 m (alt 93,3—91,5 m). Baoas
HalpaBAEHUS MUTpPAIUU CPOPMUPOBAAACH
cy(ddo3noHHag 30Ha, B IIpepeAax KOTOPOU
CKOPOCTH MUT'DAITU BOABLI YBEANYUBACTCSI.
[Mhomapab BEPTUKAABHOTO pa3pes3a MOTOKa
S=2,0m2. Ipu Pr=0,6% cxopocts V= 1m3/4,
Q=1,2 m3/4. TakuM 06pPa30OM, OPUEHTUPO-

Puc. 12. BepTuKaABHBINM pa3pe3 30HBI YBAQKHEHHUS IOYB 110 reO(PU3NYEeCKUM AQHHBIM (IO pe3yAbTa-
TaM TreopapapHOTO U BEPTUKAABHOTO JAEKTPOPE30HAaHCHOTrO 30HAUpoBaHui). [Ipodpuas 1: I — mika-
Ad OTHOCHUTEABHOTO YBAQKHEHHMS II0YB; 2 — NyHKTHI BOP3; 3 — ypoBeHb I'DYHTOBHIX BOA; 4 — 30HA

IIOA3€MHOI'0O BOAHOTO IIOTOKA M €ee HOMeED.
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Puc. 13. BepTuKaAbHBINM pa3dpe3 30HBI YBAQJKHEHHUS IOYB 110 reo(pU3NYeCKUM AAHHBIM (IO pe3yAbTa-
TaM BOP3 u reopapapHoro 3oHpAUpoBaHusd). [Ipoduab 5: | — 30HBI yBAQKHEHUS IIOYB; 2 — IIYHKTBI
BOP3; 3 — ypoBeHb I'DYHTOBBIX BOA; 4 — 30HA IOA3EMHOIO BOAHOTO IIOTOKA.

BOYHO IIpU CKOpocTu murpanum V=1 Mm/q
OOIINM 00BeM BOABI, KOTOPAas IOIMAaAaEeT B
KOTAOBaH, paBeH Q= (178 +9,4 +1,2)—3,7+
+5,6)=28,4+9,3=19,1 M3/4. O61IUI1 06BEM
BOABI MOKET U3MEHSThCS BO BpeMeHU U Tak-
JKe 3@aBHUCHM OT KAMMATU4YeCKUX YCAOBHUU.

B TabA. 3, 4 npuBeAeHBI A@HHBIE PACUETOB
OPHEHTHUPOBOYHOI'O 0O'beEMa BOABI, IOCTYIIA-
IOIleM B BOAOEM 13 ITOA3EeMHLIX BOAHBIX II0-

TOKOB.

OCHOBHOU IIPpUYNHOMN (POPMUPOBAHUS BO-
AOeMa B CTPOUTEABHOM KOTAOBaHE SIBASIET-

Taoawuna 3. [TapamMeTpsl 30H MOA3EMHBIX BOAHBIX ITOTOKOB A0 MCTOKOB M3 KOTAOBaHa

= )
N [ =
%
g o TayGuna, S % = Koadpdpunuent | O6veMm
5 E M AABTHTYAQ, M % = 24 pUABTPAIU BOABI,
[ ] s < g % (TopuCTOCTB) M3/q
= = =&
Ne 1 21,4 5,5—9,0 93,3—89,8 3,6 35,5 1 m/q (0,5%) 17,8
Ne 2 12,0 5,8—9,2 9,3—89,6 34 18,7 1 m/q (0,5%) 94
Ne 3 1,2 55—7%,3 93,3—91,5 1,8 2,0 1 m/q (0,6%) 1,2

Taoaunai

. [TapamMeTphI 30H OA3EMHBIX BOAHBIX ITIOTOKOB ITOCA€ YaCTUYHON pPa3rpy3Ku
B BOAOEM KOTAOBaHa
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= 3 5
i < 9 8 O6beM
<] = AABTUTYAQ, © c3= Koadbdunuent
£ 5 CAy6uHa, M M % = g B brabTpampy | BOABL 33
= S o < 4ac
= p: ==
Ne 1 7,8 8,0—9,1 90,8—89,7 1,1 7,4 1 m/4 (0,5%) 3,7
Ne 2 8,0 6,4—8,7 92,4—90,1 2,3 11,5 1 m/4 (0,5%) 56
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Puc. 14. Kapra cyMMapHON MOIIHOCTHU 30H IOBBIIIEHHOM (DUABTPALIMU I'PYHTOBBIX BOA Ha y4YacTKe
CTPOUTEALCTBA Orpa’kpalolell KOHCTPYKIUU YIAYOAEHHBIX COOPY’KeHHMN: | — IIKara BepTUKaAb-
HOU MOIIHOCTM THOA3EMHBIX BOAHBIX IIOTOKOB (MEeTphI); 2 — HalpaBAeHHe (PUABTPALIUU IIOA3EMHO-
ro BOAHOI'O IIOTOKA; 3 — INIpOo(rUAb reopapapHOro 30HAMPOBaHUSA; 4 — IyHKTEI BOP3; 5 — 30Ha
nop3eMHOro ToHHeas MeTpo (AK — aeBas koaed, ITK — mpaBas); 6 — 30Ha IOA3EMHOrO COOpPY-
xxeHusa (AC — aeBoe, IIC — mpaBoe); 7 — rpaHUIBl IOTOKOB Ha IPO(UAe 30HAUPDOBAHUSA U UX
IIOAOJKEHUE B CHUCTeMe KOOPAWHAT NMHUKeTOB; 8§ — NuKeTh; 9 — HoMep IIoToKa. Maciitab ropu3oH-
TarbHBIM — 1 : 500, BepTukaarbHblli — 1 : 200.

Csl HaAW4Ye TpeX IIOA3eMHBIX BOAHBIX IIOTO-
KOB, IIepeCeKAIONX YIaCTOK CTPOUTEABCT-
Ba. BopoeM dopMupyeTcsa 3a cueT yTedek
BOABI U3 3TUX IIOTOKOB. [lepBhle ABa IIOTOKA
HMMEIOT IIPUPOAHOE IIPOUCXOKAECHUE U AKKY-
MYAUPYIOT HH(PUABTPALIMOHHEIE BOABL U BO-
MBI TEXHOTEHHBIX YTeUYEeK U3 MOA3EMHBIX BOA-
HBIX CceTel. 30HBI IOTOKOB COPMUPOBAHEL
BAOAB HEDOOABIINX TeKTOHUUECKUX Hapyllle-
HUU U IIPOCAEKUBAIOTCSI HA OOABIIOM pac-
CTOSSHUHU OT y4acCTKa CTPOUTEABCTBA. Mur-

panus BOABI B IIPEAEAAX BBIIBAEHHBIX 30H
TIOBBINIEHHOTO YBAA’KHEHMS IOYB OCYIIEeCT-
BASIETCSI C CeBepa Ha 10T. [ IepBBIi TOTOK MOA-
HOCTBIO IIEPEKPHIT BLIEMKOU I'PYHTa CTPOU-
TEeABHOI'O KOTAOBAHQ, MOTOK N¢ 2 IepeKpBIT
YaCTUYHO C BOCTOUYHOM CTOPOHEL. [ToTok Ne 1
SABASETCS OCHOBHBIM ITOCTaBIIJUKOM BOABI B
BOAOeM KoTAoBaHa. [Torok Ne 3 oOpa3oBaH
33 CYET YTEeUYKU BOABI U3 KaHAAU3AIMOHHOU
CeTH, PACIOAOKEeHHOU Ha PacCTOSHUU 95 M
OT KOTAOBaHA C 3allaAHOUW CTOPOHHI.

Puc. 15. BepTuKaAbHBIM pa3pe3 30H MOBLIIIEHHOIO yBAaKHEHUsI IIOYB Ha y4aCTKe CTPOUTEABLCTBA,
OrPa’kKAQIOIell KOHCTPYKIIUM 3arAyOAeHHBIX COOPY’KeHHU (IIO0 reopu3ndecKuM AAHHBIM Ha 27—30
utorsg 2017 r.): @ — BepTUKAABHBIM pa3pe3 30H IOBBIINIEHHON (PUABTPAIIUU TPYHTOBBIX BOA B
BepXHel YacTU CTPOUTEABCTBA OTPa’kAQIOIMIUX KOHCTPYKIUM; 6 — BepPTUKAABHLINM pa3pe3 30HBI YB-
AQKHEHUS IIeCKOB IIOATABCKOM CBUTHI (HMJKHUU BOAIHOU TOPU3O0HT): | — YpOBEHb I'DYHTOBBIX BOA
no cocrosHuto Ha 28.07.2017 2 — nynkTel BOP3 (V00—V19); 3 — 30HEI HOBBIIIEHHOU (PUABTPA-
UM TPYHTOBBIX BOA ('IIOA3EMHEIE BOASHBIE IOTOKH'); 4 — HOMEp BOAHOTIO IIOTOK@; 9 — HAYaAo
30HBI 3aKpelAeHus; 6 — yroa 3abopa.
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Ilo pesyabTaTam pabOT OIpeEAEAEHEBI OC-
HOBHBIE ITapaMeTphl IOA3€MHBIX BOAHBIX I10-
TOKOB. YCTaHOBAEHEBI HHTEPBAABI TAYOUH 30-
HBI QUABTPAIINY, IPUMEPHO ONPeAEAeH 00E
€M BOABI, ITIOCTYTIAIOIer B KOTAOBAH C Kaik-
AOT'O TIOA3EMHOTO TOTOKa. AAS AUKBUAQITNHT
BOAOEMa B KOTAOBaHe MOJKHO PEKOMEHAO-
BaTh YCTPOUCTBO APEHA>XHOW CUCTEMEI C Ce-
BEPHOM CTOPOHEI CTPOUTEABHOU MAOIIAAKH.
TexHOTeHHBINM IIOTOK N2 3 AMKBUAUDPYETCHI
[P PEMOHTe KaHaAM3allMOHHOM CETH.

IThomjapKa NepCcreKTUBHOIO CTPOUTEAD-
ctBa B 'oroceeBckoM parioHe r. Kuesa. ['eo-
dm3nIecKre NCCAEAOBAaHUS Ha yJacTKe IIepc-
IIEKTUBHOTO CTPOUTEABCTBA OTPa’KAAIOIIEH
KOHCTPYKIIUM YTAYOAEHHBIX COOPY’>KEHUM!
IpoBeAeHEl B nioae 2017 1. Y4acToOK pacmo-
AOKeH 10 mpocn. Akapemuka ['ayimmkosa, 9.
Ha yuyacTke naaHUpyeTCsa CTPOUTEABCTBO (pe-
KOHCTPYKIIHSI) CHOPTUBHO-Pa3BAEKATEABHO-
TOPTOBOTO KOMIIAEKCA. YYaCTOK IIPUMBIKAET
K AWHUHM METPOIOAWTEHa B paioHe CTaHIIUU
"MnnoppoM" U NpPOCTHpPAETCS B HAallPaBAe-
Hum crannuu "“TepeMmku'. [ITukeTsl TOHHe-
aett metpo: TIK 13 + 00—TIK 18 + 00. I'lpea-
BapUTEABHO, B UHTepBaAe nukeToB [TK 13 +
+ 35—IIK 17 + 60 y4acTOK CTPOUTEABCTBA
OT AMHUH METPOIIOAUTEHA OTPakAaeTCs yI-
AYyOAEHHBIMY KOHCTPYKIIUSIMHY (CTeHa B I'PYH-
Te) (puc. 14). [lranupyeTcss CTPOUTH ABE OT-
PasKAQIoNIie KOHCTPYKIIUHM, MEKAY KOTOPHI-
MU B AAABHEUINIeM HaMedaeTCs CTPOUTEAb-
CTBO IIOA3EMHOTO TOHHEAS. Y CAOBHO IIOA3EM-
HBIE OTPa’KAQIOINIVe KOHCTPYKIMU O0OO03Ha-
geHHl: Nel — “AeBoe OA3EMHOE COOpPYIKe-
aue" (AC), Ne2 — "TIpaBoe moa3eMHOE Co-
opyxeHue" (IIC). 3apava reodpu3ndeckux
paboT Ha AQHHOM ydYacCTKe 3aKAI0Yarach B
BBIIBACHUM U MCCAEAOBAHUU IIyTEeM MUTpa-
VY IIOA3EMHBIX BOAHBIX IIOTOKOB, KOTOPHIE
MOTYT OBITH YaCTUYHO IIePEKPLITH YTAYOAESH-
HOU KOHCTPYKIIEeN 1 O0YCAOBUTE 'Oappak-
HBIN 3¢ derT".

Kapruposarre 30H MOA3€MHBIX BOAHBIX
IoToKoB. I'lo pe3yapTaTaM cbeMKu CKUII
Ha y4aCTKe CTPOUTEALCTBA BEIIBACHO IIECTH
30H MIOA3EMHBIX BOAHBIX IIOTOKOB, ISITH U3
KOTOPBIX IIepeceKaroT 30Hy OYAYIIero CTpo-
UTEABCTBA CTEHEI B IPYHTE. YCAOBHO 3TH 30-
HBI 0003Ha4YeHbI: 30Ha (mOTOK) Ne 1—Ne 5
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(cm. puc. 14). Hymepanusa 30H HAET B CTO-
poHy cTaHImu MeTpo "HMnnoapoMm”. TTopzeMm-
HBIe IIOTOKU SIBASIOTCS 30HAMU ITOBBIIIEH-
HOMW (pUABTpAIUY IPYHTOBEIX BOA, 0Opa3yto-
IIMXCH 3@ CYET AOJKAEBBIX, TAABIX BOA U yTe-
YyeK M3 NOA3EMHBIX BOAHBIX ceTed. Bce mo-
TOKU UMEIOT HallpaBAE€HUE C yA. AKapeMu-
Ka 'AymIkoBa u mepecekaroT 30HY Oyayle-
IO CTPOUTEABCTBA OI'PAKAAIOIEN KOHCTPYK-
WU TIOA YTAOM 67°. TIpu CTPOUTEABCTBE IIeAB-
HOU CTEHBI B TPYHTE €CTh BEPOSTHOCTD yBe-
AWYEeHMd 30H YBAAKHEHUS IIOYB Hap TOHHE-
ASIMHU METPO U IOA @BTOCTPAAOH IO YA. AKa-
AeMuka ['aymkoBa. Bo uzbeskanue “0appax-
HOro 3pdeKTa'" MpU CTPOUTEABCTBE CTEHBI
B TPYHTEe HEOOXOAMMO YCTPOMUCTBO "(PUABT-
PanUOHHBIX OKOH'.

Pe3yAbpTarsl BEpTHKAABHOIO 30HAHPOBA-
HHuA. BepTUKaAbHOE 30HAMPOBAHUE IIPOBe-
A€HO TI0 IPO(UAIO BAOAB IIPABOM CTOPOHEL
IIPaBOr0O TOHHEASI METPO B MHTEPBAAE NTUKe-
ToB [TK13 + 30—I1IK17 + 95. 3oHAUpPOBaHUA
IO TPOUAIO IIPOBOAUAOCE T'eOPaAAPHOM CTaH-
nuen. B oTA@ABHBIX TOYKaX B paliOHE TIOA-
3eMHBIX TOTOKOB IPOoBOAMAOCE BOP3. Aan-
HbIe 30HAUPOBAHUS TPUBEAEHEL B BUAE Bep-
TUKAABHOTO pa3pe3a 30HbBI YBAASKHEHUS ITI0UB
Ha puc. 15.

Ilo paHHBIM 30HAWMPOBAHUS YCTAHOBAEHO
ABa BOAOHOCHBIX TOPHU30HTa. BepxHuU ropu-
30HT PACIOAOKEH B MHTEPBAAE T'AyOMH 5,1—
11,2 m. B mpepeaax aToro ropusoHTa o0pa-
30BAAWCH 30HBI NTOBBIIIEHHOU (DUABTPAIIUN
TPYHTOBBIX BOA, MOIITHOCTH KOTOPBIX HaXo-
AWTCS B IIpepeAax oT 2,2 Ao 5,7 m. Huwknaut
BOAHBIY TOPU30HT PACIOAAraeTcs Ha TAyOU-
He 31—39 M B mleckax "IIOATABCKON'" CBUTHI.
B Taba. 5 nmpuBeapeHb paHHBIe BOP3 B TOU-
kax V00—V 19 ans BepXHEro U HUKHETO BO-
AOHOCHBIX TOPU30HTOB.

Ilo pesyawTraTaMm reousmyeckux padoT
Ha y4aCTKe CTPOUTEABCTBA OTPa’KAAIOIINX
YTAYyOA€HHBIX COOPY’KEHHM B BEpXHEHW 4a-
CTHU pa3pe3a OOHAPY’KEHO IATH 30H IIOBHI-
HIEHHOW (PUABTpAIIUN I'PYHTOBBIX BOA. B mipe-
AENAX AQHHBIX 30H C(POPMHUPOBAAUCEH ITOA-
3eMHBIE BOAHBIE IIOTOKY, NIE€peCEKArolIye yJa-
CTOK CTPOHUTEABCTBA YTAYOAEHHBIX COOPYIKe-
Huit. OOHapy>KeHBI MHTEPBAABL M YCTAHOB-
A€HBI TAYOUHEI 30H (PUABTPAIIMOHHEIX TOTO-

117



C.Il. AEBAIIIOB, H A. AKUMYYK, U.H. KOPHAT'UH

KOB. [1py TpOBEAEHUM CTPOUTEABCTBA YTAYO-
AE€HHBIX COOPY’KeHUM, B IMMOA3EMHOMN 4acTH
COOPY’KEHUMN HEOOXOAUMO IIPEAYCMOTPETH
00yCTPOMCTBO " (PUABTPAIIMOHHBEIX OKOH'",
AASI TOTO YTOOBI 130e>KaTh BO3MOXKHOE 00pa-
30BaHUe "Oappa’kHoOro 3deKTa" — MOoAB-
€M YPOBHEN I'DYHTOBEIX BOA Ilepep, IIperpa-
AOH II0 TIOTOKY U CHUJ)KEHHUEM 3a HeW BCAEA-
CTBUE ITEPEKPLITHUA CI)I/IABTpaHI/IOHHOI‘O II0TO-
Ka IIOA3EMHBIX BOA.

O0cy>KAeHue pe3yAbTaToB. B camom Hava-
Ae OTMETUM, YTO CTPOUTEABCTBO JKUABIX KOMII-
AEKCOB Ha Tpex obcaepoBaHHBIX B 2010, 2016

u 2017 rr. mAOIIaaKax MPOBOAUAA OAHA U Ta
Ke CTPOUTEAbHAasd KOMIIaHMs. BionHe IOHAT-
HO B 3TOW CUTyaIlUU, YTO PE3YABTATHl llep-
BBIX paboT B 2010 T. HOAHOCTBIO YAOBAETBO-
PUAU CIEIIMAAMCTOB KOMIaHmuU. [losTomMy B
2016 m 2017 rT. UICOOAHUTEASIM HMCCAEAOBA-
HUU OBIAO NIPEAAOKEHO OIEPATUBHO IIPOBE-
CTH @HAAOTHYHBIE pabOTEI HA APYTUX IIPOO-
AEMHBIX Y4aCTKaX CTPOUTEABCTBA. JTO OO-
CTOSITEABCTBO MOJKHO CUMUTATH "NIPU3HAHUEM "
MIOTEHITUAABHBIMU IOAB30BATEAIMHU pabOTO-
CIOCOOHOCTHU 1 3P (PEeKTUBHOCTH MOOUABHBIX
MmeTopoB CKUIT u BOP3 nipu pernienun 3a-

TaoAawumima 5. Peayaprarsl 30HANpPoBaHuS BOP3 B Toukax V00—V 19 Arst BEepXHero u
HU)KHEr0 BOAOHOCHBIX TOPU30HTOB

BepxHuii BOAOHOCHBIM TOPU30HT HuskH1M BOAOHOCHBIN TOPU30HT

g 3 g = £
Homep HnTepBan E 5 é s MutepsBan Eﬁ é s

TAyOUH, M & g g TAYOHH, M & é g

2 £ S 2 £ S
V0o 57—6,1 174,3 0.4 33—39 147,0 6,0
V01 57—10,0 174,3 4,3 33—39 147,0 6,0
V02 57—-8,0 174,3 2,3 33—39 147,0 6,0
V03 56—8,1 174,4 2,5 33—39 147,0 6,0
V04 6,0—6,8 174,0 0.8 33—39 147,0 6,0
V05 6,1—9,1 173,9 3,0 33,5—3%,0 146,5 3,5
V06 6,1—9,3 173,9 3,2 33,5—3%,0 146,5 3,5
V07 6,2—8,6 173,8 2,4 34—36,9 146,0 2,9
V08 55—6,3 174,5 0.8 34,1—36,0 145,9 1,9
V09 55—38,7 174,5 3,2 34—37 146,0 3,0
V10 55—11,2 174,5 5,7 33,1—36,1 146,9 3,0
V11 55—9,1 174,5 3,6 32,7—35,4 1473 2,7
V12 51—6,2 174,9 1,1 32,5—35,9 147,5 3,4
V13 5790 174,3 3,3 32,4—36,0 147,6 3,6
V14 55—10,0 174,5 4,5 32,4—36,0 147,6 3,6
V15 53—9,6 174,7 4,3 32,4—36,0 147,6 3,6
V16 54—6,0 174,6 0.6 32,0—36,6 148,0 4,6
V17 5,6—6,0 174,4 0.4 31,7354 148,3 3,7
V18 58—8,0 174,2 2,2 31,0—36,0 149,0 5,0
V19 53—59 174,7 0.6 30,6—36,5 149,4 59
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234 OIIEPATMBHOTO OOHAPYKEHUS YBAGKHEH-
HBIX Y4aCTKOB U IIOA3EMHEIX BOAHBIX IIOTO-
KOB €CTECTBEHHOT'O M TEXHOT€HHOTO IPOUC-
XOJKAEHUS.

OOpaTuM TakKe BHUMaHHEe HA TO, UTO
YeTBEPTBIM YYaCTOK OOCAEAOBAHUSA PaCIO-
AOJKEH BO3A€ BETKHM METPOIOAMTEHA NpPU-
IIOBEPXHOCTHOTO 3aAeTraHus. B cBA3U ¢ 3TUM
HAIIOMHUM, 9YTO C MCIOAB30BAaHHWEM TEXHO-
aoruu CKUTT—B3OP3 Ha pa3AWYHBIX yYaCT-
KaX METPOIIOAUTEHA IIPUINIOBEPXHOCTHOTO 3a-
AeraHud B KueBe BEIIOAHEH 3HAUYUTEABHBIN
00BbeEM MH)XEHEPHO-TEOAOTHYECKUX UCCAe-
poBaHuM. B craThe [AeBatioB u Ap., 2009a]
ONMCAHBI PE3YABTATHI AETAABHBEIX UCCAEAO-
BaHWU Ha yYaCTKe CTPOUTEABCTBA CTAHIUU
MeTpo “AemueBckas', "I'onoceeBckasa" u ""Ba-
CHUABKOBCKAas", a TakKkKe BKpATIle OXapaKTe-
PH30BaHEI MaTepPHaAbl pabOT Ha APYTUX yda-
CcTKax MeTponoAauTteHa B Kuese. I'lpeacTas-
AE€HHBIE MaTepHAaAbl IIOAEBBIX PalbOT CBUAE-
TEABCTBYIOT O TOM, UTO 3aAa4X OOHapy’Ke-
HUSI U KapTUPOBAHUS [TOA3EMHBIX BOAHBIX
IIOTOKOB Ha y4aCTKaX CTPOUTEABCTBA B pas-
AWYHBIX palioHax KueBa pellleHbl OIIepaTUB-
HO, 3 PEKTUBHO U B IOAHOM 00beMe. AHa-
AU3UPYS IPUBEACHHBIE KOHKPETHRIE PE3YAD-
TAThI, @ TAK)Ke MHOTOUYHMCAEHHEBIE MaTepua-
ABI TPAKTUYECKOTO TPUMEHEeHUST MOOUABHBIX
MeTop0B CKUIT u BOP3 npu pemennu Apy-
TUX 338744 NIPUNOBEPXHOCTHOM re0(pu3nKy,
aKIIeHTUpyeM BHUMaHVE Ha CAEAYIOIIYe IIPUH-
OUNMAAbHBEIE MOMEHTHL.

1. Kak y>kXe 0OTMeuYanoCh, Ha MAOIIAAKAX
CTPOUTEABCTBA JKUABIX KOMIIAEKCOB B IIOA-
HOM OOBbeMe BBIIIOAHEHLI MHKeHEepPHO-Teo-
AOTUYECKUE U3BICKAHUS B COOTBETCTBHUHU C
CYIIeCTBYIOIIUMU Ha AQHHLIA MOMEHT CTPO-
UTEeABHBIMUA HOpMaMu U TpeOOBaHUSIMY, KO-
TOPBIE 3a(PUKCHUPOBAHBI B COOTBETCTBYIOIINX
HOPMAaTHBHBEIX AOKyMeHTax. O AeTaABHOC-
TH BBIIIOAHEHHBIX pPabOT CBUAETEABCTBYIOT
NIpEeACTaBAEHHEBINM Ha puc. | MH)XeHepHO-
TreOAOTUYECKUU pa3pe3 BAOABL OAHOTO U3 IIPO-
duAelr, a TakK)Ke CxeMa PacloOAOKeHUs UH-
>KeHEPHO-T€OAOTHYECKUX CKBAKUH U ITYHK-
TOB CTaTUYECKOI'O 30HAVMPOBAHUS TPYHTOB (CM.
puc. 5). CaepyeT aKIIeHTUPOBATh 0COO0Ee BHU-
MaHWe Ha TO OOCTOATEABCTBO, YTO B IIpeAE-
AAX YYaCTKOB BBIIOAHEH 3HAUUTEABHBIN 00
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eM OypOBEIX pPaboT. bypeHueM Tak>Ke BBHISAB-
A€HBI ¥ YCTaHOBAEHBI BOAOHACHIIIIEHHBIE TO-
PHU3OHTHL (Ha puc. 1 BOAOHACHIIIIEHHBIE UH-
TepPBaABl B CKBaKMHAX 0003HaUEeHbI TEMHBIM
uBeTtoM). OAHAKO BOAHBIE IOTOKM (1, B 4a-
CTHOCTH, UX TIAOIIAAHOE TIOAOKEeHUe, Ha-
TpaBAeHUe (DUABTPAIMU, MOITHOCTHU TIOTO-
KOB) B PEe3yABTaTe BBIIIOAHEHUS TPAAUIIMOH-
HOT'O KOMIIAEKCA MHKEHEPHO-TEOAOTUUECKUX
paboT BLIIBAEHHI He ObIAU. HO MMeHHO MOA-
3eMHBIE IIOTOKM SBASIOTCS OCHOBHOM pa3py-
HIAOIEN CUAOH, HEAOYUYET KOTOPOU YoKe IIpU-
BeA K CyIIeCTBEHHBIM IIPOOAEMaM Ha HadaAb-
HBIX 3TalaX CTPOUTEABCTBA KUABIX KOMII-
AekcOoB. K eltle GOABITIIM ITpOOAEMaM 3TU TO-
TOKU MOTYT IIPUBECTHU B AQABHEHUIIIEeM, €CAR
He BBIIOAHUTH HEOOXOAUMBIX TEXHUYECKUX
MEPOIPHUATHM 10 KX ITEPEXBATY 1 OTBOAY (HEUT-
pasu3amnun).

2. B npuHIUIE, B KAKOWU-TO CTENEHU IIPO-
OAeMy BBISIBA€HUSI W YCTAaHOBAEHUS IIapa-
METPOB MOA3EMHBIX BOAHBIX TTOTOKOB MOJK-
HO PEelnTh TPAAUTIMOHHBIMUA TUAPOTEOAOTH-
YeCKUMU METOAAMHM, IIyTeM HAOAIOAEHUU 3a
nepeMeIeHueM I'PYHTOBBIX BOA B CKBa’KU-
Hax. OAHAKO TMAPOTEOAOTUUYECKHUE METOALI
HUCCAEAOBAHUM AOPOTOCTOAIIME, TPEOYIOT 3Ha-
YUTEABHBIX 3aTPaT BPEMEHU Ha WX ITPOBeAe-
HME U He TTI03BOASIOT IOAYYHUTEH HEOOXOANMYIO
UHQOPMAITUIO O BOAHBIX ITOTOKAX B TIOAHOM
o0BeMe.

3. 3apa4uu NPAKTUYECKOTO OOHAPYKEHUS
U KapTUPOBAHUSA MOA3EMHBIX BOAHBIX IIO-
TOKOB MOTYT PeNIaThCA (M PelIatoTCs) B Ha-
CTOAIIlee BpeMsi TaKyKe M TPAAUITMOHHBIMU
(kraccuyecKuUMHU ) reo@PU3UUECKUMU METO-
AAMU, DAEKTPUIECKUMHU U SAEKTPOMATHUT-
HBIMU B 4acTHOCTU. OAHAKO pellatoTCs OHU
B 3THUX CAyYasgX ONOCPEAOBAHO. B snaexTpu-
YeCKUX (INEeKTPOMArHUTHBIX ) METOAAX, Ha-
IpUMep, 3TO OCYIIECTBASIETCA Yepe3 BhIAe-
A€HHe B COOTBETCTBYIOIIMX YacTAX paspe-
33 30H (Y49aCTKOB) MOHMU>KEHHOT'O COIIPOTUB-
A€HUA (IIOBBIINIEHHON IIPOBOAMMOCTH) TOP-
HBIX IOPOA. B OoabIImHCTBe caydaeB 2D u
3D MopeAM paclIpeAereHHsT TPOBOAUMOCTU
(compoTuBAEHUSA) B M3y4aeMBIX (hparMeHTax
paspesa IOAYYAIOT B PE3yAbTATE PEIIeHU
OOpaTHBIX 3aAa4 TEOAAEKTPUKU. ACTaABHOCTD
U TOYHOCTB TaKUX PElIeHUN 3aBUCUT OT 00
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€Ma U CXeMbl TE€OINEeKTPUUYECKUX H3Mepe-
HUM, IPOBOAUTHL KOTOPBIE B YCAOBHSIX T'O-
POACKOM 3aCTPOUKU U UHTEHCUBHBIX ITOMEX
OYeHb CAOJKHO. boaee TOTO, IPM UCIIOAB30-
BAHUU KAACCHUUYECKUX T'€OINEKTPUUYECKUX
TEXHOAOTHM ITAIBI BHITIOAHEHUS IIOAEBBIX W3-
MEepPEHUN U NOCAEAYIOIeN MHTepIpeTanun
DAHHBIX pa3AeAeHBI BO BDEMEHH, UYTO He BCer-
Aa TIO3BOASIET OIIEPATUBHO ONITUMHU3UPOBATH
cxeMy mM3MepeHUuU. Bce 3TO, B IpHUHIUIIE, Cy-
IIECTBEHHO CHIXXAaeT 3P PEeKTUBHOCTb KAAC-
CHUYECKUX T€0IAEKTPUUECKUX (reopu3ndec-
KHX) METOAOB IIPU pelleHuy 3apad oOHapy-
SKeHUS Y KapTUPOBAHUS ITOA3EMHBIX BOAHBIX
IIOTOKOB.

4. IlpuBepeHHBIE PE3YABTATHI, @ TAKIKE
MaTepHuaAbl HCCAEAOBAHUN Ha APYTHUX O0Bb-
exrax [Bokovoy et al., 2003; Levashov et
al., 2004a, 2005a, 2006, 2009, 2010, 2011;
Yakymchuk et al., 2012], cBHAETEABCTBY-
IOT O TOM, 4TO IIpoOAeMa OOHApPYy’KeHUsd U
KapTUPOBaHMUS IOA3EMHBLIX BOAHBIX IIOTO-
KOB ¥ BOAOHOCHBIX T'OPM30HTOB peIaeTcs
MOOUABHBIMU I€0dAEKTPUYECKUMHU MEeTOAA-
mu CKUIT u BOP3 sdpdekTuBHO, onepa-
THBHO U B AOCTA@TOYHOM AASI TPUHSITUS KOH-
KPEeTHLIX WH)XEHEPHBIX pelleHu! o0beMe.
MHOTrOAeTHUYM MOAOKUTEABHBIN OIBIT IIPU-
MEHEHUsI 3TUX METOAOB AASI PEIIeHUs IIN-
POKOT'0O KAACCa MOUCKOBEIX re0hU3NUYECKUX,
WH>XEeHEPHO-TeOAOTUYECKUX, TUAPOTE€OAOTH-
YeCKUX 33Aa4 MO3BOASIET aBTOpPaM METOAOB
U UCCAEAOBAHUM CAEAQTh OIIPEAEAEHHBIE 00-
0OIIIaroIIe BEIBOABI 00 3THX METOAAX, a TaK-
ke Ooaee peabeHO (0OOCHOBAHHO) OXapak-
TEPHU30BaTh MX OTAMUUTEABHBIE YePTHI OT KAAC-
CUYECKUX F'eO3NEKTPUUYECKUX (& TAKXKE APY-
IruX reo(pusmuecKux) MeTOAOB.

A. PesyapraTaMu NpUMEHEHUs KAACCH-
YEeCKUX TeO(PU3NUYECKUX METOAOB SBASIOT-
CS CXEeMBI, MOAEAU, pa3pe3bl paclpepeAe-
HUS PA3AWYHBIX PU3NYECKUX CBOUCTB TOP-
HBIX IIOPOA — CKOPOCTH, IAOTHOCTH, Mar-
HUTHOU BOCIPUUMYUBOCTH (MHTEHCHUBHOC-
T HaMarHudeHUs), CONPOTUBAEHUS (IIpO-
BOAUMOCTH) U T. A. Takue MopeAm (pac-
IpeAeAeHUsa) OOBIYHO CTPOSITCS 1O PE3YAbB-
TaTaM pelleHus OOPATHBIX 3aAa4 reodu-
3UKU WUAM K€ KOMIIBIOTEPHOTO MOAEAWPO-
BaHUS B PE’KUMeE pelleHUsI NPSIMBIX 3aAa4
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(pyuHoro moabopa). B pesyapTaTe mocae-
AVIOIIe¥ TEeOAOTMYECKOW HHTepIpeTanuu
IIOAYYEHHBIX PAaCIpeAeAeHUN (pu3muecKux
CBOUCTB pa3pe3 M3y4yaeMBIX OOBEKTOB U
MIAOIIAAEH HAIIOAHSIETCS COOTBETCTBYIOIHU-
MU CTPYKTYPHBIMU 3A€MEHTAMU U T'OPHBI-
MU IOPOAAMH, C KOTOPBIMHU MOT'YT OBITH CBS-
3aHbI OIIPEACACHHBIe TUIIBI PYAHBIX W TO-
PIOYMX ITOAE3HBIX HMCKOIAeMBbIX, BOAOHOC-
HBIe KOAAEKTOPHBI, IOA3EMHEIE BOAHBIE IIO-
TOKHU U T. A.

B. B MOOUABHBIX TEOOAEKTPUUECKUX Me-
Topax CKUIT m BOP3 akieHT penaeTcs He
Ha HW3MepeHHe COOTBETCTBYIOUINX KOMIIO-
HEHT Te0IAEKTPUIECKHUX (DAEKTPOMArHUT-
HBIX) IIOAEN M OIpeAeAeHUe II0 M3MepPeH-
HBIM 3Ha4eHUIM (PU3NIEeCKUX CBOMNCTB pas-
pe3a (COmpOTUBAEHUSI, TPOBOAUMOCTH), &
Ha BBIAGAEHUE W KapTHPOBaHWE aHOMAAUU
Tuna “3arexs’” (AT3) U aHOMAABHO IIOAL-
pu3oBaHHEIX nAacToB (AIIlT) cyrybo ompe-
AEASHHOTI'O THIIa. TaK, IIAOINAAHON CheMKOM
MeTopOoM CKUIIT BBEIAEASIIOTCA M KapTUPY-
rorca AT3 Ttuma “3arexs YB", "3arexs
HedTH", “3areXb raza”, "30A0TOpyAHAA 3a-
AeXB'", "BOAOHOCHBIN TOPU3OHT" U T. A. 30H-
AUpOoBaHUEeM MeTopoM BOP3 B pa3pese usy-
YaeMbBIX IIAOMIapaed BeIAeAssioTcsa Al twu-

na "HedTeHOCHBIN mAacT", "Ta30HOCHBIN
nAacT”, "BOAOHOCHBIM IIAACT", "'COAHOCHBIN
naacT", "KpUCTaAAMYeCKUN (pyHAAMeHT',

"IIAQCT C 30AOTOPYAHOU MUHEepaAu3anmen”,
"IAACT C MAATUHOPYAHOU MHHEPAAU3aIU-
ell", "IIAACT C YpPaHOBOU MUHepaAm3anuemn”
u T. A. [AyOUHEI 3aAeraHus U MOUTHOCTU
AHOMAABHO TOASIPU30BAHHBIX TIAACTOB OI-
PEAEASIOTCS TIPU 3TOM C AOCTAaTOYHO BBICO-
KOH TOYHOCTBLIO.

B. B iponiecce BBINTIOAHEHUSI CHEMKU Me-
TopoM CKUIT B Ka)kKpAOM TOUKe perucrpa-
MY OIIepPaTOP MTHOBEHHO IIOAyYaeT UHQOP-
MaIlnio, HaXOAUTCS AU OH B Ipeperax AT3
UAY HET. DTO MTO3BOASIET OTIEPATUBHO OITHU-
MHU3UPOBATH MPOBEAEHNE U3MEPEHUH, C OA-
HOU CTOPOHHI, a TakKXe 3(p@eKTuBHO U B
IIOAHOM O6"beMe OKOHTYpI/ITL AHOMAAUU TU-
ma "3anexsn’, ¢ Apyrou. boaee Toro, BeIpe-
rerme AT3 HeNOCPEACTBEHHO B IIOAE, B
nponecce npoBepeHud ceeMku CKUIT nipe-
AOCTABASIET BO3MO>KHOCTbH AASL ONTUMAAB-
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HOT'O pa3MellleHUs IYHKTOB 30HAWUPOBAHUSA
MeTOAOM BOP3 B panbHelNIIEM, Ha CAEAYIO-
IIIeM dTare OAEBBIX paboT. Eille opAHUM Bayk-
HBIM IpeuMyiecTBoM TexHororuu CKUIT—
B3OP3 aBasgeTcst To 00CTOATEABCTBO, UTO 30H-
pupoBaHueM BOP3 rayOuHEBI 3anreraHus u
MoImtHOCTH AITlT KOHKPETHOTO THIIa TaK’Ke
OTIPEAEASIOTCA B IIPOIlecCe U3MepeHUN, He-
MMOCPEACTBEHHO B IoOAe. B mpuHnumne, 3To
MMO3BOASIET ONEPATUBHO U 3PPEKTUBHO, C
MHUHUMAaAbHBIMU 3aTpaTaMu BPEMEHU IIPO-
CA€XKHBATH IIO IIAOIAAU TAYOWHBI 3aAera-
HUS B pazpes3e U MOITHOCTHU IPEACTABASIO-
VX TPAaKTUUYECKUM TOUCKOBBIN UHTEPEC TO-
PHU30HTOB U NIAACTOB, YCTAHOBAEHHEIX Oy-
peHmneM, MeTopAOM BOP3 B 6a30BEIX TOUKaxX
VAU JKe ADYTHMHU IeOhU3NIECKUMU METOAAMMU.

I'. Ha paHHOM 3Talle IpUMEeHEeHUsI Teo-
sarekTpuueckux mMetopoB CKUIT u BOP3 B
MMOCAEAOBATEABHOCTU 3TAIlOB IOAEBLIE Ha-
OAroAeHUs, 00pabOTKa AAHHBIX U3MEepPeHuH,
WHTepIIpeTanysl IOAYYEHHBIX MaTepHaAOB
He IIPUMEHSIOTCSH TPAAUIIUOHHO HCIIOAB3Y-
eMble aATOPUTMBI, METOABI U KOMIIbIOTEP-
Hble TEXHOAOTUU pellleHUusI NPAMBIX U 00-
PATHBIX 3aAa49 T€03AEKTPUKU (Te0PU3UKH).
OCHOBHOM BKAaA B 93PpPeKTUBHOCTDL U OIle-
PaTUBHOCTH 3TUX METOAOB BHOCST TEeXHU-
YyecKHe CpeACTBa — OPUTHHAABHBIE alllia-
paTypHBEIe Pa3pabOTKU (KOMIIAEKC aHTeHH,
reHepaToOpPOB, PErUCTPATOPOB), @ TaKKe MPo-
rpaMMHOe oDecIleueHre peTuCcTpalum u oo-
paboOTKM AaHHBIX U3MepPeHUMN HellOCPEACTB-
€HHO B IOoAe. B mpuHITUIle, B IIepCIeKTUBRE
BO3MO>XHOCTH 3TUX METOAOB IIPU pellleHun
MPaAKTUYECKUX IeOAOT0-Te0(PU3NUECKUX 3a-
AA4 MOTYT OBITH PACUIMPEHEI 3@ CUET BKAIO-
YeHUs B rpadbl IPOBEAEHUS NCCAEAOBAHUMN
9TUMU METOAAMM UHTEPIPETAllMOHHBIX 3Ta-
MOB pellleHus NPAMBIX U OOpPaTHBIX 3aAay
r€03\eKTPUKU.

A. Bce oTMeueHHBIE OTAMYUSA T€OIAEKT-
puueckux MeTopoB CKUIT u BOP3 ot kaac-
CUYEeCKUX ODAEKTPUUECKUX U DHAEKTPOMaAr-
HUTHBIX METOAOB, a TaK)Ke MHOTOAETHUM
ONIBIT MX YCHEIIHOTO IPAaKTUYeCKOIo IIpH-
MEHEHUS AAS pelleHHd IIMPOKOTO Kpyra
reOAOTO-TeOPU3UIECKUX, UHKEHEPHO-T'e0-
AOTHMUYECKUX U TUAPOTEOAOTUYECKUX 3aAau
MMO3BOASIET aBTOPAM BIIOAHE OOOCHOBAHHO
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YTBEPKAQTH 00 UX CYIIECTBEHHOM BKAAAE
B CTQHOBAEHUE HOBOU ITapPAAUIMBI reodu-
3U9YEeCKUX HCCAEAOBAHUMN, B paMKaX KOTO-
PO 3TU METOABL M IIO3BOASIIOT OIIEPATHUBHO
1 3 (PEKTUBHO pellaTh Pa3HOOOPa3HbIe IIPaK-
THYEeCKHUe 3aAa9U IIOUCKOBOTO, U3BICKATEAD-
CKOTO M 3KOAOTHMUECKOT'0 xapakTepa [/AeBa-
I0B U Ap., 2012]. XapakTepucTrdeckas oco-
OEeHHOCTh re0PU3NIECKUX UCCAEAOBAHUN B
paMKax 3TOU IapapurMel — 3TO "TpsAMEIe”
IIOMCKU KOHKPETHOTO (DM3UUECKOTO Belle-
CTBa: ra3a, HepTH, ra30TUAPATOB, BOALL, PYA-
HBIX MUHEPAAOB U ITOPOA, (30A0TO, IAQTHUHA,
cepeOpo, IIMHK, ypaH, aaMa3bl, KHMOEepAH-
THL U T. A.). HadyaAbHBIM 5TarioM B CTaHOB-
A€HUU DTOU IMapapuTMbl MOJKHO CUYUTATH
IepBble HCCAEAOBAHUS M pa3pabOTKu IO
"TIpAMBIM" METOAAM IIOMCKOB He(pTHU U rasa.
ChaepyeT Tak’Ke HAIIOMHUTBH, 9YTO B 3TO JKe
BpeMs B FeOAOT0-reo(pu3nIecKyio TEpMUHO-
AOTHIO OBIAO BBEAEHO M3BECTHOE U IIMPOKO
HUCIIOAB3YEMO€E B HACTOsIee BpeMs (B TOM
YUCA€ U aBTOPaMM CTaTb¥) BHIpaKeHUe —
QHOMAAUWS TUIIA “3areXb’.

B 11eroM, yumTEIBasi MHOTOAETHEE YCIIelll-
HOe IpUMeHeHNe MOOMABHOTO reousudec-
KOTO KOMIIAE€KCA T'eO3AeKTPUYECKHUX, CeMc-
MOAKyCTHYECKOI'0 ¥ re0papapHOTO METOAOB
Ha TAOIIAAKAX CTPOUTEABCTBA, ydaCTKax
MEeTPOIIOAUTEHA IIPUIIOBEPXHOCTHOIO 3ane-
raHus U APYTUX OPOOAEMHBIX TOPOACKUX
OOBEKTax, a TaK>Xe IIPUHMMAasg BO BHUMaA-
HHe Ha3BaHMe MoHorpaduu "l'eodusuka AT
ropoaa" [Caenak, 2007], MO’KHO BIIOAHE OO-
OCHOBAHHO CYHMTATh 3TOT MHOTOKPATHO all-
POOUPOBAHHBIM KOMIIAEKC METOAOB U ''3K-
CIIPECC-TEXHOAOTUEN AN TOpoAQ" B TOM 4UU-
cae. A ecAm y4eCTb BO3MOJKHOCTEH OIlepa-
THUBHOTO IIPMMEHEHUs 3TOr0 KOMIIAEKCa (U
€T0 OTAEABHBIX KOMIIOHEHT) AASI MOHUTOPUH-
ra aBapUMHOM CHUTyalluM Ha MECTOPOXKAE-
HUM YyTA€BOAOPOAOB [Levashov et al., 2017a]
U M3Y4YEHUSI MHKeHEePHO-TeOAOTHUYECKUX yC-
AOBUM Ha pPa3pyILIEHHBIX AUBHEBBLIMH AOJK-
ASIMHU YYaCTKax AOpor U MocToB [Levashov
et al., 2009], To ero MOKHO TaKXe KAACCH-
puUIEpoBaTh KaK "Teo(PU3NIECKYI0 TEXHO-
AOTHUIO AN YPE3BBIYAMHEBIX (@BAPUUHBIX) CU-
Tyanuin". VIMeHHO MOOMABHOCTB M OIlepa-
THUBHOCTH MCIIOAB3YEMBIX METOAOB, @ TaKKe
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BO3MOJKHOCTE IIPOBEAEHUS ITOAEBBIX padoT
U MOAYYEeHUSI KOHKPETHBIX IMPaKTUIeCKUX
PE3YABTAaTOB B OKCTPEMAALHBIX CHUTyaI[UsAX
CAEAAAM ITY TEXHOAOTHIO BOCTPEOOBAHHOU
IpY U3y4YeHUM IPUYUH M CAEACTBUM oOIac-
HBIX IPUPOAHBIX SIBAEHUM T'€OAOTHYECKOTO
XapakTepa, OOYCAOBAEHHBIX HPUPOAHBIMU
YU TEeXHOT€HHBIMHU IIPOIleCCaMu.

C 2010 r. Hayanrach aKTUBHAS W IleAeHa-
NIpaBAeHHAs anpodanusg MOOUABHOTO METO-
Aa 9aCTOTHO-PE30HAHCHOM 00pabOTKM U MH-
TepIpeTannuu (AeKOAMPOBAHNS) AQHHBIX AVIC-
TAHIIMOHHOI'O 30HAMPOBaHuA 3eMan (A33)
(COIYTHHUKOBBIX CHUMKOB) [AeBallloB U Ap.,
2010, 2011, 2012; Levashov et al., 20174, b].
OTOT MeToA TaKKe "paboTaeT” Ha NPUHIIU-
nax "BellleCTBEHHOU MTapaAurMbl’ reousn-
YEeCKHUX NCCAEAOBAHUM U OPUMEHTHUPOBAH Ha
OOHapy’kKeHHe W KapTUPOBaHUE IO CIIyTHU-
KOBBIM AAHHBIM aHOMAAMHN THUIIA " 3aAeKb
HedTn", "“3areXb raza’”, "BOAOHOCHBIN TO-
pU30HT", "30Ha 30A0TOPYAHON MUHEDPAAU-
safquu’ u T. A. CoBMeCTHOe MCIOAB30Ba-
HUe MeTOAa OOpabOTKM M HHTepIpeTanuu
AaHHBIX A33 u Texuororuu CKUIT—B3IP3
Ha Pa3AMYHBIX 3TallaX TeOAOTO-Teopu3udec-
KUX UCCAEAOBAHUMN IIO3BOASIET CYIIeCTBEH-
HO ONTHMU3UPOBATH W YCKOPUTH IIOHUCKO-
BBble M U3BICKATEeAbCKUE 3TAllbl reousude-
CKUX paboT. MeTopAuKa IpUMEHEeHUsI 3TUX
METOAOB (B TOM YHCAE U COBMECTHOTO), a
TaK)Ke HEKOTOphIe IIOAYUYEHHBIE pe3yAbTa-
THI IIPEACTaBAeHEI B pabotax [Levashov et
al., 2017a,b].

AKINeHTHpyeM BHUMaHWe Ha IPUHIIUININ-
aABHO Ba’kKHOE OOCTOSITEeABCTBO — TEXHOAO-
TMIO YaCTOTHO-PE30HAHCHON 0OPAabOTKU CITyT-
HUKOBBIX CHUMKOB MOJKHO CUMTATh CyIep-
onepatuBHOHU. C ee UCNOAB30BaHUEM OOpa-
OOTKa CITyTHUKOBBIX CHUMKOB (B TOM YHCAE,
U 3aMMCTBOBAHHBIX U3 UCTOYHUKOB (CATOB)
CBOOOAHOTO AOCTYIIa) IPOU3BOAUTCS OIlEpa-
THBHO B AabopaTopuy, 6e3 OpraHu3alnuu u
NIPOBEAEHHUS IIOAEBBIX pabOT. DTO IO3BOAS-
€T aBTOpaM OIIePaTUBHO IIPOBOAUTL OIEHKY
NepcHeKTUB HehTera30HOCHOCTH (PYAOHOC-
HOCTH) KPYIHBIX IIOMCKOBEIX OAOKOB U AO-
KaABHBIX YYaCTKOB B PA3AMYHBIX PErmOHax
3eMHOro mapa. OO0Hapy>KeHHbIe IIPDU 3TOM
[IEePCIEeKTUBHBIE AOKAAbBHEIE YIAaCTKY Ha 3a-
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KAIOUUTEABHOM 3Talle NPUMeHEeHNsT MOOUAD-
HBIX METOAOB MOTYT OBITH AETaAM3WPOBAHEI
U 3aBepPEeHBI Ha3€MHBIMU I'€03AEKTPUYECKU-
mu Metopamu CKUIT m BOP3.

TexHOAOTHSI YaCTOTHO-PE30HAHCHOM 00-
paboTku AaHHBIX A33, a Tak’ke MOOUABHBIE
reosnreKkTpuueckue Mmetopasl CKUWM u BOP3
Ha TPOTSI’KEeHUN MHOTUX AT aKTMBHO MPHU-
MEHSIOTCS AAS IIOMCKOB HPOMBIIIAEHHBIX
CKONIA€HUM YTA€BOAOPOAOB (HedTH, rasa,
ra30KOHAEHCATA, Ta30TUAPATOB) B KOAAEK-
TOpPaxX TPAAUITMOHHOTO U HETPAAUIIMOHHOTO
TUIIOB HA Cyllle U B MOPCKHUX aKBaTOPHUAX.

ABTOpBI HAAEIOTCS, YTO AEMOHCTpPAIlUd B
HACTOSIIEeN cTaTbe paboTOCHOCOOHOCTU U
9P PEKTUBHOCTU MOOUABHBLIX TE€OIAEKTPU-
yeckux MetopoB CKUIT u BOP3 Ha npume-
pax yCHEeNIIHOTO pelleHUus Pa3HOOOPAa3HBIX
3aAa4 MPUIOBEPXHOCTHOU reO(U3UKU MO-
JKeT COAEMCTBOBAThH MOBLIIIEHUIO “A0BepUsd”
K 3TUM METOAAM HAYYHBIX COTPYAHUKOB U
CIIEIIVAaAUCTOB reOAOrO-TeOU3NIECKUX KOM-
NIaHUHN, KOTOPBIE 3aHUMAIOTCA IIPOOAEMaMu
IIOMCKOB M PA3BEAKU CKOIAEHUMN YTAEBOAO-
poAOB. bonee aKTHBHOE M IleAeHAIIpaBAEH-
HO€e UCIIOAB30BaHME 3TUX MOOUABLHBIX METO-
AOB "IIPAMEIX" OUCKOB CKOIIAEHUU YTAEBO-
AOPOAOB B KOMIINEKCE C TPAAUIIMOHHBEIMU I'e0-
PU3NIECKUMU METOAAMU (B IIEPBYIO OUEPEAD
celcMHYeCKUM) OyAeT CIIOCOOCTBOBATH yC-
KOPEHMUIO U ONTUMU3AIUN 'eOAOTOPa3BeAOY-
HOTO IpoIllecca Ha HeTh U Tas.

BoeiBOABI. [IpeacTaBAeHHBIE B CTaThe KOHK-
peTHbIE MaTepPUAABI UCCAEAOBAHUMN U3BICKA-
TEABCKOTO XapaKTepa elje pa3 AOCTAaTOYHO
apryMeHTUPOBAHO U HATASIAHO AE€MOHCTPHU-
PYIOT pa3pyllaollee BO3ACUCTBHE ITOA3EM-
HBIX BOAHBIX IIOTOKOB Ha pa3AUdHbIE OOBEK-
THI (B TOM UMCAE, U CTPOSIINECSI) COBPEMEH-
HOTO ropopa. OHUM Tak’ke YKa3bIBAlOT Ha
OOBEKTUBHYIO HEOOXOAUMOCTH BBEISIBACHUSA
U KapTHUPOBAHUSA PA3PYIIUTEABHBIX IIOA3EM-
HBIX IIOTOKOB elIlle Ha 3TalnaxX IPOBEAEHUT
UH>XEHEPHO-TEOAOTMYECKUX M3BICKAHUW IIOA
CTPOUTEABCTBO UHKEHEPHBIX COOPY KEHUH,
3AQHUM 1 OOBEKTOB PA3ANYHOTO Ha3HAUEHUs.
HruopupoBanue 3TOM HEOOXOAUMOCTH BO
MHOTUX CAyYasaX IPUBOAUT K KOAOCCAABHBIM
BpPEeMEHHBIM ¥ MaTEPUAABHBIM ((PHAHCOBBIM)
3aTpaTaM.
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Kpome Toro, pe3yAbTaThl OIlepaTUBHEBIX
reopuU3nIEeCKUX UCCAEAOBAHUM, TPOBEAEH-
HBIX C WCIIOAB30BaHWEM MOOWABHBIX TeO-
9AEKTPUUECKUX METOAOB CTAHOBAEHUS KO-
POTKOMMITYABCHOTO 9A€KTPOMArHuTHOTO II0-
Asl, @ TAaK)Ke BEePTUKAABHOTO 3AEKTPOpe3o-
HAHCHOTO U TeOpPapapHOTO 30HAMPOBAHUM,
CBUAETEABCTBYIOT 00 3(p(PEeKTUBHOCTU 3TO-
IO OIIEPATHUBHOIO Fe0(PU3NIECKOTO KOMIIAEK-
Ca B pellleHNWM 3aAa4 OOHapy’>KeHUs U Kap-
TUPOBAHUS TTOA3EMHBIX BOAHBIX TTOTOKOB.
[MpakTUueckoe IpUMeHEeHUEe 3TOW TEXHOAO-
TUM TPU TPOBEACHUU WHKEHEPHO-TEOAOTH-
YeCKUX UCCAEAOBAHUU II0A CTPOUTEABLCTBO
KPYIHBIX WHKEHEPHBIX OOBEKTOB MOJKET
IIPUHECTH CYIIEeCTBEHHBI 3KOHOMMNYECKUU
3 @PEKT 3a CUeT 3HAUUTEABHOTO COKpalle-
HUSI AAUTEABHOCTH WU3BICKAaTEeABCKHX PaboT
U CYILECTBEHHOI'O YMEHBIIIeHNs O0OBeMOB Oy-
peHus.

[MpeacTaBAeHHBIE pe3yALTATHI U paHee
MMPOBEeAEHHBIE PAaOOTHI Ha PA3AUYHBIX CTPOU-
TEABHBIX TIAOIIAAKAX IMTOKA3bIBAIOT, UTO 3TOT
MOOMABHBIM KOMIAEKC TTIO3BOASIET OIIEPATUB-
HO U 5P(PEKTUBHO: a) BHIAEASATH 30HBI ITOBHI-
IIIEHHOT'O YBAAKHEHUS TPYHTOB; 0) OIpeAe-
ASITH HAlIPaBAEHUS ¥ ITyTH MUTPAUM (DUABT-
PaIMOHHBLIX BOAHBIX TOTOKOB €CTECTBEHHO-
ro ¥ TEXHOT€HHOTO IIPOUCXOKAEHUS; B) yC-
TaHABAMBATHL TAYOUHEI 3aA€TaHMs U MOIITHO-
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Innovative geoelectric methods: multi-year experience
of application for the practical problems of near-surface

geophysics operative solution

S. P. Levashov, N. A. Yakymchuk, I. N. Korchagin, 2018

The results of practical application of mobile geophysical methods for the operatio-
nal detection and mapping of underground water streams and aquifers at several con-
struction sites in Kiev are presented and analyzed. Geoelectric methods of the form-
ing a short-pulsed electromagnetic field (FSPEF(SCIP)) and vertical electric-resonance
sounding (VERS), as well as the method of georadar sounding, were used in the studi-
es. The mobile methods of SCIP and VERS were developed on the principles of a “sub-
stance" paradigm of geophysical research, within which a "direct" search for a speci-
fic physical substance is carried out: gas, oil, gas hydrates, water, ore minerals and
rocks (gold, platinum, silver, zinc, uranium, diamonds, kimberlites, etc.). The effective-
ness of geophysical methods, based on the principles of this paradigm, is significantly
higher than traditional ones. The results of the performed works showed that the sur-
vey by SCIP method within area allows to detect and map quickly the zones of rocks
moistening, underground water streams of natural and technogenic origin and aqui-
fers. The VERS sounding with high accuracy determines the depth and thickness of
water-saturated horizons in the cross-section. Field work of this nature is carried out
quickly and enough operatively. Specific research materials of a survey nature de-
monstrate sufficiently reasonably the destructive effect of underground water flows on
various objects (including those under construction) of a modern city. They also point
to the objective need to identify and map destructive underground flows even at the
stages of engineering and geological surveys for the construction of engineering struc-
tures, buildings and facilities for various purposes. Ignoring this need in many cases
leads to significant time and material costs. The presented results, as well as previous
work at various construction sites, show that the mobile complex used allows efficient-
ly and effectively a) to allocate zones of increased soil moistening; b) determine the
directions and ways of migration of filtration water streams of natural and technogenic
origin; c) determine the depths and thickness of the watered rock horizons; d) deter-
mine on the area the thickness of loose deposits, the roof of the gruss and the granite
basement; e) identify and trace the tectonic fractures within the site of work, etc. The
individual methods included in this complex can also be used for monitoring observa-
tions at construction sites in order to determine the impact of the facilities under con-
struction on engineering and geological conditions, both in the construction sites and
in the surrounding areas. The practical application of mobile technology during the
engineering and geological research conducting for the construction of large engine-
ering facilities can bring significant economic benefits due to a significant reduction
in the duration of survey work and a significant reduction in volumes of drilling.

Key words: geoelectric survey, electric-resonance sounding, deposit type anomaly,
zone of moistening, aquifer, water flow, well, landslide zone.
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