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Beenenue. Ilpu pemennn pazHOOOPA3HBIX HKOJOTHUUECKUX, UHKEHEPHO-
Te0JIOTUYECKUX M TeOJIOro-reoPu3nyecKux 3ajad B MOCJEIHEe BpeMsl aKTHBHO
IPUMEHSIIOTCSI SKCIIPECC-TEXHOJIOTUN TeO(PU3UUECKUX UCCIIETOBAHHM, KOTOPBIE
MO3BOJISIIOT OTIEPATHUBHO MPOBOAUTH MOJIEBbIE Fe0(hU3NUECKUE U3MEPEHNUS, a CIie-
JOBAaTeNIbHO, MOIy4YaTh HEOOXOAUMYIO SKCIIEPUMEHTAIbHYI0 UH(OPMAIUIO IS
pELIEHUS] KOHKPETHBIX MPAKTHUECKUX 3aAad. K TaKMM TEXHOJIOTHSIM OTHOCUTCS
KoMIuieke reodnnekTpuueckux uccienoanuii CKUII-BOP3 (reosnekrpuueckue
METO/bl CTaHOBIEeHUST KopoTKkoummyabcHoro nosst (CKUII) u BepTukanbHOTO
AIIEKTPOpE30HaHCHOTO 30HAUpoBaHus (BOP3)), a Takke ceiicMOaKyCTUUECKOTO
Y reopajiapHoro 30HAupoBanui [ 1— 4]. B yacTHOCTH, 3Ta TEXHOJIOTHUSI HEOTHOK-
paTHO MPUMEHSIIACH JJIsl IOMCKOB U KapTUPOBAHUS BOJOHACHIIIEHHBIX KOJIJICK-
TOPOB U MOA3EMHBIX BOJHBIX OTOKOB [ 1], NH)KEHEPHO-T€0JIOTMUYECKUX YCIOBUN
Ha TEPPUTOPHUSAX HUCTOPUKO-aPXUTEKTYPHBIX 3alIOBEJHUKOB [3], pEKOHCTPYKIIMU
aBTOMOOMIIBHBIX a0opor [4]. Huxe npeacTtaBieHsl pe3ynbraTbl YCOEIIHOTO MPU-
MEHEHUSI KOMIUIEKCA T€0JIEKTPUUECKUX U CEUCMOAKyCTUYECKUX METOMOB IS
OTIEPATUBHOTO MTPOBEACHHS MHKEHEPHO-U3bICKATEIbCKUX Pa0OT HA yYaCTKE CTPO-
UTEJIbCTBA HOBOW JOPOTH.

Oo6mue cBegenns. ['eodusnyueckue uccieq0BaHus Ha y4aCTKE CTPOUTEIb-
CTBa aBTOMOOWJIBHOW JOPOTM MECTHOrO 3HadeHus BopoOreBka — BHyTpenHuii
bop B HoBropon-Cusepckom paitoHe UepHUTOBCKOM 0O0JI. MPOBEJICHBI B HIOJE
2007 r. Jopora HaunHaetcst Ha okpaune ¢. Bopooseska (11K 00), vactuuno mpo-
XOZUT IO TPYHTOBOM Jtopore, B paiioHe nukera [IK 16 noporas Bxonur B c. BHyT-
pennuii bop.

[Ipu npoextupoBannu goporu B paitone [1K 07-08 u 12—13 BrIsBIICHBI Kap-
CTOBbIE MpoBaJibl. [IpoBabl KMEIOT BEPTUKANIBHBIE CTEHKU, UX TIyOMHA JOCTH-
raet 8 M. J[0 OKOHYATEIIbHOTO M3YyYE€HUsI KapCTOBBIX MPOBAJIBHBIX 30H MEXIY
cenamu BopoObeBka — Buyrpennuii bop mpoektrpoBanue 05110 MPEKPaIeHoO.
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['maBHas 3amaua reouU3NUECKUX UCCIEIOBAHUIN — OOHApYKEHUE U KapTH-
POBaHKE IPOBATIOOIACHBIX YYACTKOB BOJIb JINHUU CTPOUTEIBCTBA JOPOTH.

Jlnst mpoBenieHust pabOT OBLIM UCIIOJIB30BAHBI T€O3JIEKTPUUECKUE U CEeiiC-
Moakyctuueckue metobl uccienopanuit CKUIL, BOP3, celicMoakycTrueckoro
Y reopagapHoOro 30HAUPOBAHHS.

C nomompto ceeMku MetogoMm CKUII mpoBeneHo kapTUpOBaHUE 30H I10-
BBILLICHHOW BJIAKHOCTH IO ILIOIIAJM U BAOJIb OCH JOPOTH. 1151 HOCTpOECHUS BEp-
THUKAJBHBIX Pa3pe30B UCHOJb30BaAIUCh MeTonbl BOP3, celicMoakyCcTHYECKOro 1
reopagapHoOro 30HAUPOBAHUA.

Metonnka nojsieBbix padot. Ilonesbie HaOmonenuss metogom CKUII na
yuactke ot [1K 00 (Beie3n u3 c¢. BopooneBka) no 11K 16 (nauano c. Buyrpennuii
bop) BOb IMHUU NPOEKTHUPYEMOI TOPOTU MPOBEAEHBI C aroM 1 M, a BOJIb
PacCIoJIOKEHHBIX BOJIM3U I'PYHTOBBIX JOPOT — ¢ marom 5 M. [lo pe3ynbsraTtam 3Tux
paboT MoCcTpoeHa KapTa 30H MOBBIILICHHON BIAXKHOCTH TPYHTOB Ha y4acTKe CTPO-
uTenbcTBa (puc. 1, 2).

Bnons nuauu ocu noporu mexay [IK 07 — 16 nmpoBeneHo celicMoakycTH-
Yyeckoe 30HAupoBanue ¢ marom 1 m. IlocTpoen cercMoakycTruueckuii pa3pes Ha
1youny 50 m.

Pa6oter Mmeronom BOP3 npoBenensl B 21 myHKTE BAOJIb JTOPOTH, B 30HAX
OJIM3NIeKaIUX K TPOBAJIaM, a TAK)KE B CAMHX MTPOBAJIbHBIX TENAX.

['eopanapusie uccnenosanus nmposeaeHsl ot [IK 07 k TIK 13. [ar u3mepe-
Huii — 0,5 M, ryouna uccienoBanuii — 20 M. Mcnions3oBanack antenHa 250 MI .

Pe3yabrarsl reosiekrpuueckux pador. Kapmupoeganue 30H nogvluieH-
HOU 871ANCHOCMU 2PYHINO8, NPOBALOONACHBIX YUACMKO8 U Nymel Muspayuu noo-
3emHbix 600. 110 TEORNEKTPUUECKUM JAHHBIM B T'PAHMIAX YYacTKa CTPOUTENb-
CTBa JJOPOTU YCTAHOBJIEHO MSITh 30H MOBBIIICHHOMN BJIQXKHOCTHU IPYHTOB (pHC. 1, 2).
3aKapTUPOBAaHHBIE 30HBI TPOCTUPAIOTCSA B MEPUINOHAIIBHOM HAIIPABJICHUH. YC-
TaQHOBJICHO, YTO BIOJb ATHX 30H B MHTepBasie myouH 18 — 30 M cyliecTByrOT
YYaCTKH MOBBIIIEHHON (QUIBTPALIUU MTOA3EMHBIX BOA. MuUrpalius BoJbl MPOUCXO-
IUT B 10’)KHOM HAIPABIICHUH.

HHTepBanibl 30H MOBBILIEHHON BIIAXKHOCTH BJOJIb IIPOEKTHOW JIMHUU aBTO-
MobunsHOM goporu caeayromue: 1) ITK 07+20 — 1K 07+80, 60 m; 2) TTK 10+20 —
ITIK 10+55, 35 m; 3) I[IK 11+60 — ITIK 12+75, 115 m; 4) TIK 14+00 — IIK 14470,
70 m; 5) TIK 15+85 — IIK 16+25, 40 M. Ha puc. 1 u 2 npuBeneHsl KapThl 30H
MOBBIIIEHHON BIQXKHOCTU TPYHTOB U MTyTEW TMOBBIIICHHON (PUIBTPALIMH [TO/13EM-
HBIX BO/I.

KpoBist oTi0keHU1 Mea B pailOHE CTPOUTEIbCTBA UMEET HEPOBHYIO T0-
BEPXHOCTh, ITyOMHA KOTOPOH u3MeHsiercst ot 25 1o 35 m. B atom unTepBase, B
IpaHMIlaxX 30H MOBBIIIEHHON (QUIBTPALIMK MOJ3EMHBIX BOJI, 00pa3ylOTCsl MUTpa-
[MOHHBIE KapCTOBO-CY(P(HO3HMOHHBIE KAHAIBI.
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Puc. 1. Kapra 30H NOBBIIIIEHHON BIaXXHOCTU I'PYHTOB B pailOHE CTPOUTEIbCTBA aBTOMO-
OWJILHON Joporu: I — IKaja OTHOCUTEJIbHOM BJIAXKHOCTU I'PYHTOB; 2 — OCbhb MPOEKTHOM
JOpOru; 3 — CyLIEeCTBYIOLIME IPYHTOBBIE AOporu; 4 — nmyHKTel BOP3; 5 — HanmpaBineHus
MUTpay MOA3EMHBIX BOJHBIX ITOTOKOB B MHTepBaJie ryouH 18—30 M; 6 — 30HBI cyddo-
3MOHHO-KapCTOBBIX ITPOBAJIOB

3 vvy —>5 @8

max[IIMMMwin? ===2 — 3 *%4

Puc. 2. KapTa 30H NOBBIILIEHHON BJIaXXHOCTU I'PYHTOB B pailoHE KapCTOBBIX MPOBAJIOB:
] —1IKajia OTHOCUTEJIbHOM BJIAaXXHOCTU TPYHTOB; 2 — OCh MPOEKTHOI JA0poru; 3 — cylle-
CTBYIOLLIYI€ TPYHTOBbIE 10pOoTH; 4 — myHKThl BOP3; 5 — pekoMeH10BaHHAsI OCh JOPOTHU 10
reoM3nYeCcKUM JaHHBIM; 6 — 30HBI 00pa3oBaHusI cyPPO3MOHHO-KAPCTOBLIX ITPOBAIOB
MUIpALMY MOA3EMHbBIX BOA; 7 — MPOBAJIOONACHbIE YYACTKU; & — YYaCTKM JOPOTU MOBbI-
IIIEHHOW YCTOMYMUBOCTH

3oHbI cyPpHO3MOHHBIX KaHAJIOB IO JIMHUM TPACCHI BBIIENIEHBI HA YYaCTKaX:
1) ITIK 07+55 —TIK 07+65, 10 m; 2) I[IK 10+53 —IIK 10+63, 10 m; 3) I[IK 11+80 —
[1IK 12400, 20 m, I1IK 12423 — [IK 12+35,12 m, TIK 12+55 — 1K 12+66, 11 Mm;
4) IIK 14+12 — TIK 14+25, 13 m, [1IK 14435 — 1K 14+55, 20 M (puc. 2).

B rpanunax 301 kapcToBo-cy(h(HO3MOHHBIX KaHAJIOB HauOOJIbIIas BEPOSIT-
HOCTh 00pa30BaHUs IPOBAJIOB U MPOCEAAHUS TPYHTOB.

Taxum o6pazom, yuactok Tpaccel oT I1IK 00 k 1K 07 npeacrasnser coboi
HauOosee cTadWIbHYIO 30HY. [IpoBanbHO-KapCTOBBIE MPOLECCHl PACHPOCTPAHE-
Hbl B uaTepBae ot [1K 07 no 1K 16. Haubosnee onacHple y4acTKU — HHTEPBAIBI
30H3 u4.
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Puc. 3. Pe3ynbTaThl BEepTUKaJIBLHOIO 3JEKTPOPE30HAHCHOTO 30HIMPOBAHUS B ITYHKTax

12 (a), 21 (6), 19 (e)

70-

Pesynomamul éepmuxanbno2o 30HOUPOBAHUS NPOBATOONACHBIX YYUACHKOS.
Ha puc. 3 npencraBieHbl pe3ysbTaTbl BEpTUKAJIBHOIO 30HANPOBAaHUS B TPEX ITYH-
KTaxX, B TOM YHUCJIE€ U B 30HE 00pa3oBaHus MpoBayioB (puc. 3, ). Bnoabs npoekt-
Hou ocu noporu Ha ydactke oT [IK 07 x IIK 16 mo gaHHBIM BEpTHKaJIBHOTO
30HIMPOBAHUS YCTAHOBJIEHO HAJIMYWE TPEX BOAHBIX TOPU30HTOB.

[lepBblif TOPpU3OHT 3aUKCUPOBAH B MHTEpBaJie NIyOMH OT 7—8 g0 14—
15 M. HeGomnb11oi npociiolkoi IMIUH U CYTJIMHKOB MOIIHOCTBIO OKOJIO 3 M OH
OTJIENACTCS OT BTOPOrO BOJHOIO FOPU30HTA, UHTEPBAJ IITIyOMH 3ajeraHus Ko-
Toporo cocrasiisgeT 18-30 M. HuxkHel rpaHuneld BTOpOro BOJHOTO TOPU30HTA
ABJIACTCS KPOBJISA OTVIOKEHUM Mesia. MakcuMalibHass MOIIHOCTh BTOPOTO BOJ-
HOTO TOPU30HTA BbIJI€JIEHA B 30HAX MOBBIIICHHON (QUIBTPALIMH TTOI3EMHOM BOBI.
TpeTuii BOOHBIA TOPU30HT YCTAHOBJICH B OTJIOKECHUIX MEJa B UHTEPBAJIE IIIy-
OouH 45-65 M.

[Ipy 30HIMPOBAHUY B IPOBAIBHBIX 30HAX YCTAHOBJIEHO, YTO BTOPOU U Tpe-
TUM BOJHBIE TOPU30HTHI COeUHEHHI (puc. 3, 8). Takum 00pa3zom, MOKHO TIpE-
MOJIOKUTh, YTO TIPOBAJIBI HA MOBEPXHOCTH 3eMJIM (POPMUPYIOTCSA 32 CUET BEPTHU-
KAJIBHOM MHUI'PALlMM BOJAHBIX ITOTOKOB U3 BTOPOrO B TPETUM FOPU30HT U U3 IEp-
BOT'O BO BTOPOW.
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30HbI cy(h(HO3UMOHHBIX KAHAJIOB CTAHOBSITCS IPOBAJIOOMNACHBIMU B T€X CITY-
Yasix, €CJId YMEHbIIAETCSI PACCTOSIHUE MEXIY TPETbUM U BTOPBIM BOAHBIMH I'O-
puszonTamu. OObeIUHEHNE IBYX TOPU30HTOB MIPUBOAUT K BEPTUKAIBLHON MUTpa-
LIMHA BOJbl, HAPYIICHUIO BOJOYIOPHOU TOJILIM CYIIIMHKOB U INIMH, KOTOPBIE pac-
MOJIO’KEHBI Ha rTyouHe 15—-18 M. [lanee ocyiecTBiseTcs: BEpTUKAIbHbIN BEIHOC
TpyHTa B 30HBI ITYCTOT, 00pa30BaHHBIX B BEPXHEH YaCTU OTIOXKEHHM Mena.

[To maHHBIM CEHCMOAKYyCTHYECKUX HCCIEAOBAaHUN, Hanboyiee OMacHBIMU
MecTaMu 00pa3oBaHUsl IPOBAJIOB O JUHUU 3alIPOEKTUPOBAHHOMN JOPOTH SIBIISA-
totcst uaTepBaiibl: 1) [TK 12423 — TIK 12+35; 2) [1K 14+ 35 —T1IK 14+ 55.

B paiione IIK 12+30 ¢ yeBoil CTOPOHBI OT AOPOrM HA PACCTOSIHUUA & M OT
OCH TPAcChl BU3YaJIbHO YCTAaHOBJIIEHO MECTO MPOCEIaHus TpyHTa. B CBs3U ¢ 3TUM
PEKOMEHIOBAaHO OCh TPACCHl CMECTUTH tokHee Ha 20 M (cMm. puc. 2).

BoiBonabl n pexkomenaanuu. B pesynsrare npoBeaeHHBIX Te0()U3NYECKIX
paboT Ha y4yacTKe 3allPOEKTUPOBAHHOM JIOPOTHM MECTHOTO 3Ha4eHus: BopoObeB-
ka — BHyTpeHHui1 bop ycTaHOBIIEHBI MECTa BO3MOYKHOTO 00pa30BaHus poceia-
HUS U TpoBajoB rpyHTa. HecTaOuibHbIE y4acTKU MOBEPXHOCTH 0Opa3yroTCs
BCJIEJICTBUE KapCTOBO-Cy(h(PO3HMOHHBIX IPOIIECCOB, KOTOPBIE IPOUCXOIST B BEPX-
Hel yactu oTioxxkeHud mena. B uatepsane 11K 07 — IIK 16 ycTtaHOBIIEHO MSTh
30H MOBBIIIEHHOW (QUIIBTPALIMK TTOI3EMHOMN BOJIbI, KOTOPbIE 0OPA30BHIBAIOT ITyC-
TOTHl B BEpPXHEW 4acTH OTJIOKeHUH Mena. [7ybuna oOpa3oBaHUs MYyCTOT 25—
35 M. IIpoBanbHbie 30HBI MOTYT OBITH CPOPMUPOBAHBI TOJBKO B MECTAX BEPTH-
KaJIbHOM MUTpAIMy BOJBI U3 BEPXHUX FOPU30HTOB B HHXKHHUE.

B rpanunax derbipex 30H MOBBIIMIEHHON (DUIBTPAIIMU BBIACIEHO CEMb MH-
TEepBaJIOB 00pa30BaHMs KapcTOBO-CY(h(PO3MOHHBIX IMyCcTOT. B nByX MecTax Han
30HOM MYCTOT YCTAHOBJIEHBI 30HbI BEPTUKAJIBHOW MUIPAlMU BOJIBI, YTO CBHUJIE-
TEJILCTBYET O Hayaje (OpMHUPOBAHUS MPOBATBHBIX YYaCcTKOB. B CBs3U ¢ 3TUM 1O
pesyapraraMm reoru3n4ecKuX M3bICKaHUN MOTYT OBITh JAaHbl CIEAYIOIINE PEKO-
MEHJAlMU JIs1 IPOEKTUPOBAaHUS JOPOTH MexAy cenaMu BopoObeBka — BHyT-
pennuii bop.

1. B unTepBane crpourensctBa goporu ot IIK 00 k IIK 07 reomormueckux
OCJIO’)KHEHUH HE BBISABIIEHO, YTO JAET BO3MOYKHOCTH BBITIOJHATH pa0OThI 6€3
0COOBIX OTPAaHUYEHUH.

2. B paiione I1K 12+30 BbIsiBIeH yuacTOK (POPMUPOBAHHUSI IPOBAILHOM 30HBI,
KOTOpasi HaXOJIUTCS Ha HadaJbHOM cTaauu oOpazoBaHus. s mpenoTspa-
LIEHUSI OCJIIOKHEHUH IPU CTPOUTENILCTBE PEKOMEHIOBAHO IEPEHECTH OCh
Tpaccel Ha 20 M Ha 10T OT 30HBI IPOCEIAHUS IPYHTA.

3. Ilpu npoektupoBanuu qoporu Ha uurepsaie ot [1IK 07 k [1K 16 nenecoo06-
Pa3HO MPELYCMOTPETh PabOTHI MO YKPEIJIEHUIO JOPOKHOTO MOJOTHA (ap-
MHPOBaHME) Ha y4acTKaX paclpoCcTpaHeHuUs1 KapCcTOBO-CY(h(HO3MOHHBIX MPO-
neccoB B crenyromux: 1): [IK 07+25 — TIK 07+75; 2) TIK 10+30 — IIK
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10+65; 3) [IK 11+ 70— IIK 12+75; 4) IIK 14+20 — 1K 14+70; 5) IIK 15+90 —

[TK 16+ 20.

4. Ocoboe BHHUMaHHUE MPU CTPOUTENIHCTBE CIEAYET YACIUTh Yy4acTKaMm OcC-
71a0JIeHHBIX TPYHTOB, KOTOPBIE HAXOATCs B paiione nmukeToB: 1) [1K 12+25 —

[IK 12+ 35; 2) IIK 14+35 — TIK 14+50.

B nienom npoBeneHHbIe TeoPU3NUECKUE UCCIEI0BAHUS MTOKA3aIH, YTO IS
ONEPATUBHOTO 0OCIIETOBAHUS YUaCTKOB CTPOUTENBCTBA HOBBIX JOPOT MOXKET HC-
MOJIB30BAThCSl KOMIUIEKC reodnekTpuueckux MetonoB CKUIIL, BOP3, a Takxke
CECMOaKyCTUYECKOIO U TeopaJapHOrO 30HAMPOBAHMS. DTOT KOMILJIEKC METO-
JIOB TIO3BOJIST BBIMIOJIHATH MOJIEBbIE Te0(PU3NYECKUE U3MEPEHUsT OTIEPaTUBHO, B
c)KaTble CPOKH, YTO, B CBOIO OUEPElb, IPUBOAUT K CYIIECTBEHHOMY COKPAILIEHUIO
CPOKOB ITPOBEICHUSI HUHKEHEPHO-U3BICKATENbCKUX PA0OT HA y4aCTKaX CTPOUTEIIb-
CTBa HOBBIX JIOPOT.

[Tnomannas ceemka Mmerogqom CKUII naet Bo3MoxkHOCTH 3(h(PEKTUBHO BHI-
JEJSTh U KapTUPOBaTh 30HbI MUTPALIMU MOA3EMHBIX BOJHBIX IOTOKOB, & TAKKE
MOBBIIIEHHOTO YBJIAXXHEHUS TPyHTOB. C MOMOIIBIO METOIOB 3JIEKTPOPE30HAHC-
HOT'O, CEIICMOAKyCTUYECKOTO U Ie€OpaJapHOro 30HAUPOBAHUM MOXKHO OIpeEJie-
JSTh TTYOWHBI PacOIOKEHUS YBIAKHEHHBIX 30H, TOJIBOAHBIX MOTOKOB, cydo-
3HMOHHBIX MOJIOCTEH, KAPCTOBBIX BOPOHOK.
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