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KOMIIJIEKCHBIE
IT’EOPUSNYECKUE UCCIEJOBAHUA
TP CTPOUTEJIBCTBE ABTOMOBWJIBHBIX JTOPOTI

BBenenue. [Ipu penienun pazHooOpa3HBIX SKOJIOTMYECKUX, MHKEHEPHO-
re0JIOTMYECKUX U Te0JIOro-reoPU3nYecKuX 3a7ad B MOCIEAHEe BpeMsl aKTUBHO
IPUMEHSIOTCST SKCTIPECC-TEXHOJIOTUN Te0(U3NUECKUX HCCIIEJOBAaHUM, KOTOpPHIE
MO3BOJISIIOT ONEPATUBHO MPOBOJIUTH MOJIEBbIE re0(PU3NUECKUE U3MEPEHUs, a Clie-
J0BaTeNbHO, MOJIYy4aTb HEOOXOAUMYIO IKCIEPUMEHTAIbHYIO UH(POpMALIUIO JJIs
pELIEHUsT KOHKPETHBIX MPAKTUYECKUX 3aAad. K TakuM TEXHOIOTUSM OTHOCHUTCS
KOMIUTIEKC reodnekrpudeckux uccienoanuii CKUIT-BOP3 (reosnekrpuueckue
METObI CTAHOBICHUS KopoTkoummyiabcHoro moyst (CKUII) u BepTHKaabHOTO
aIIeKTpope3oHaHcHOro 3oHaupoBanus (BOP3)), a Takke celicMOaKyCTHYECKOTO
¥ TeopaJapHoro 30HaupoBanuii [1— 4]. B 4acTHOCTH, 3Ta TEXHOIOTUS HEOTHOK-
paTHO NPUMEHSJIACH JJISI TOMCKOB U KaPTUPOBAHUS BOJOHACHIIIEHHBIX KOJICK-
TOPOB M MOJ3EMHBIX BOIHBIX IMOTOKOB [1], HHKEHEPHO-T€OJOTHUECKUX YCIOBUI
Ha TEPPUTOPHSIX HCTOPHUKO-aPXUTEKTYPHBIX 3aMTOBETHUKOB [3], PEKOHCTPYKIMH
aBTOMOOMJIBHBIX Jopor [4]. Huxke mpencraBieHbl pe3yibTaThl YCICITHOTO MPH-
MEHEHUsI KOMIUIEKCA I€0dJIEKTPUUECKUX U CEMCMOAKYCTHYECKUX METOHOB JJIs
OTIEPaTUBHOTO MIPOBEJEHUS MHKEHEPHO-U3bICKATENbCKUX pa0OT Ha y4acTKe CTPO-
UTEIBCTBA HOBOM JOPOTH.

Oo6mue cBegenusi. [copusznueckre UCCIeq0BAaHNS HA YIACTKE CTPOUTENh-
CTBa aBTOMOOWJILHON JOPOTM MECTHOro 3HaueHus BopoObeBka — BHyTpeHHUM
bop B Hosropoa-Cusepckom paitone UepHUToBCKOil 00JI. TIPOBEEHBI B HIOJIE
2007 r. [lopora HaunHaeTcs Ha okpauHe ¢. Bopoobeska (ITK 00), wactuyno mpo-
XOJUT MO TPYHTOBOM aopore, B paiione nukera [1K 16 noporas Bxoaut B c. BayT-
peHHuit bop.

[Ipu npoextupoBanuu goporu B paiione [1K 07-08 u 12—13 BrisiBieHBI Kap-
CTOBbIE TIpoBaJibl. [IpoBasibl UMEIOT BEpPTUKAIbHBIE CTEHKH, UX TTyOMHA J10CTHU-
raer 8 M. JIo OKOHYATEIHHOTO M3YYEHHsI KapCTOBBIX MPOBAJIBHBIX 30H MEXKIY
ceniamu BopoObeBka — BHyTrpennuit bop npoextupoBanue ObUIO MpEKpaIieHo.

330



['maBHas 3amaya reoPpu3nUecKuX UCCIIENOBaHUN — OOHApY)KEHHUE U KapTH-
POBaHME MPOBAJIOOMACHBIX YYaCTKOB BIOJIb JIMHUU CTPOUTEILCTBA TOPOTH.

Jliisa mpoBenieHus paboT ObUIM MCHOJB30BaHbl T€OJIEKTPUUECKHUE U Ceic-
Moakyctuueckue Mmetoanl uccienosanuii CKUII, BOP3, celicMoakyCTHYECKOTO
Y T€OpaapHOTO 30HIUPOBAHUS.

C nomomisto creMku metogoM CKUII npoBeneHO kKapTUpOBaHUE 30H IIO-
BBIIICHHOW BJIAYKHOCTHU MO TUIOIIAAN U BAOJIb OCH JOPOTH. {1 MOCTpOEeHUS BEP-
TUKAJIbHBIX Pa3pe30B UCMOJb30BaIUCh MeTo/bl BOP3, celicMoakyCcTU4eCKOro u
reopajiapHOTO 30HIUPOBAHUS.

Metonnka noJieBbIX padot. [loneBsie Habmoaenus meronom CKUII nHa
ydgactke ot I1K 00 (Bbie3n u3 c¢. BopobwseBka) no 1K 16 (Hauano c¢. Buyrpennuii
bop) BA0b TUHUN MPOSKTHPYEMOM JTOPOTH MPOBEACHBI C IaroM 1 M, a BAOJIb
PaCIOJIOKEHHBIX BOJIM3U TPYHTOBBIX JIOPOT — ¢ maroM S M. [lo pe3ynbraTtaM 3Tux
paboT MOCTpOEHa KapTa 30H MOBBIIIIEHHOHN BIAXHOCTU TPYHTOB Ha y4acTKe CTPO-
utenscTBa (puc. 1, 2).

Bnonws muanm ocu noporu mexay I1K 07 — 16 npoBeneHo ceiicMoakycTH-
yeckoe 30HaupoBanue ¢ maroM 1 M. ITocTpoen celicMoakycTHYECKHI pa3pe3 Ha
r1youny 50 M.

Pa6oter Mmeronom BOP3 mpoBenens! B 21 myHKTe BIONH JOPOTH, B 30HAX
OnM3IeKaIMX K IpoBajiaM, a TaKKe B CAMHUX MPOBAJIbHBIX TElaxX.

['eopanapusie uccnenoBanus nposenensl ot [IK 07 k [1K 13. lar uzmepe-
Huit —0,5 M, mryouna uccnenoanuii —20 M. Mcrionb3oBanack anteHHa 250 M1,

Pe3yabTarbl reo3ieKTpu4eckux pador. Kapmupoeanue 301 nogviuien-
HOU 8I1AXNCHOCIMU 2PYHMO8, NPOBANOONACHBIX YUACMKO8 U NYymel Muspayuu noo-
3eMHbIX 600. 10 TEOATEKTPUUECKUM NTaHHBIM B TPAHUIIAX Y4aCTKa CTPOUTEIb-
CTBa JIOPOT'H YCTAHOBJICHO IISITh 30H MOBBIIICHHON BIQKHOCTH IPyHTOB (puc. 1, 2).
3aKapTUPOBAHHBIE 30HBI MPOCTUPAIOTCS B MEPUIMOHAIBLHOM HANpaBiIE€HUU. YC-
TAHOBJICHO, YTO BJOJb 3THX 30H B mMHTepBaje nryoud 18 — 30 M cymiecTByroT
Y4aCTKH TOBBIIIIEHHON (DUIBTpAIMU MMOA3EMHBIX BOA. Murpaius Boabl MpOUCXO0-
IUT B FO)KHOM HaIpaBJICHUU.

WNHTepBansl 30H MOBBIIIEHHON BIAXHOCTH BJOJIb TPOEKTHOM JIMHUMU aBTO-
MobmibHOM goporu caeayromrue: 1) ITK 07+20 —ITK 07+80, 60 m; 2) TIK 10+20 —
IIK 10+55, 35 m; 3) TIK 11+60 — I1K 12+75, 115 m; 4) I1K 14+00 — 1K 14+70,
70 m; 5) TIK 15+85 — I1K 16+25, 40 m. Ha puc. 1 u 2 npuBeaeHbI KapThl 30H
MOBBIIIEHHOHN BJIAKHOCTH I'PYHTOB M MyTel MOBBIIMICHHON (DUIBTPALIMH TOJ3EM-
HBIX BOJI.

KpoBns oTnoxkeHnit Mena B palilOHE CTPOUTENBCTBA UMEET HEPOBHYIO MO-
BEPXHOCTh, NNIyOMHA KOTOpPOIl u3MeHsieTcst oT 25 10 35 M. B aTom unHTepBane, B
IpaHMIaX 30H MOBBIIMICHHOW (DUIBTpAIMU MOA3EMHBIX BOJI, OOpPa3yrOTCsSI MHIpa-
IIMOHHBIE KapCTOBO-CY(H(PO3HMOHHBIE KaHAIbI.
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Puc. 1. Kapra 30H NMOBBIIIIEHHO! BJIaXXKHOCTU T'PYHTOB B PaiilOHE CTPOMTEIbCTBA ABTOMO-
OMJIbHOM Hoporu: / — 1IKaja OTHOCUTEIbHOU BJIAXXHOCTU TPYHTOB; 2 — OCb IPOEKTHOM
JIOPOTu; 3 — CYIUECTBYIOLLIME I'PYHTOBbIE NOpPOru; 4 — nyHKThl BOP3; 5 — HanpaBieHus
MUTpaLMM MMOA3eMHBIX BOIHBIX TOTOKOB B MHTepBasie TiyonH 18—30 M; 6 — 30HBI cypdo-
3MOHHO-KapCTOBBIX ITPOBAJIOB
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Puc. 2. Kapra 30H NOBBILIEHHON BJIaXXHOCTU T'PYHTOB B pailOHE KapCTOBBIX MPOBAJIOB:
[ —11Kaja OTHOCUTEIBbHOM BJIaXXHOCTU I'PYHTOB; 2 — OCbh IMPOEKTHOI JOpOru; 3 — Ccylle-
CTBYIOLLIME TPYHTOBBIE 1OPOTrU; 4 — MyHKThl BOP3; 5 — pekoMeH10BaHHAs OCh TOPOTU MO
reopu3nyecKMM JaHHBIM; 6 — 30HBI 00pa3oBaHUs Cy(h(HO3MOHHO-KAPCTOBLIX ITPOBAJIOB
MUTpalWy MOA3€MHBIX BOM; 7 — MPOBAJOOMNACHBIE YYACTKU; & — YYACTKU JOPOTY MOBbI-
LIIEHHOW YCTOMYMBOCTU

30HbI cy(h(PO3MOHHBIX KaHAJIOB MO JUHUU TPACCHI BBIJICICHBI HA y4aCTKaX:
1) IIK 07+55 —I1K 07+65, 10 m; 2) ITK 10+53 —I1K 10+63, 10 m; 3) I1K 11+80 —
[1IK 12+00, 20 m, TIK 12+23 — TIK 12+35,12 m, [1IK 12+55 — [IK 12+66, 11 wm;
4) TIK 14+12 —I1IK 14+25, 13 m, [1K 14+35 — 1K 14+55, 20 m (puc. 2).

B rpanunax 308 kapcroBo-cyh()O3MOHHBIX KaHAJIOB HAMOOJIbIAsT BEPOSIT-
HOCTbh 00pa30BaHMsI MPOBAJIOB U MPOCEIAHUS TPYHTOB.

Takum o6pazom, ygactok Tpaccsl oT [1K 00 k [1K 07 npencrasnsier codoi
HauOomnee cTabuiIbHYIO 30HY. [IpoBaibHO-KapCTOBBIE MPOLIECCHl PACIIPOCTPAHE-
Hbl B uHTepBaie oT [1K 07 no [1IK 16. HanGosee omacHbie y4acTKHU — HHTEPBAJIBI
30H 31 4.
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Puc. 3. Pe3ynabraTbl BEpTUKAJbHOTO 3JIEKTPOPE30HAHCHOIO 30HIMPOBAHUS B MYHKTAX

12 (a), 21 (0), 19 (6)

Pe3ynomametr 6epmukanvio2o 30HOUPOBAHUS NPOBATIOONACHBIX YUACMKOS.
Ha puc. 3 npeacraieHsl pe3yabTaTbl BEPTUKAJILHOTO 30HIUPOBAHUS B TPEX MyH-
KTaX, B TOM YMCJIC U B 30HE 00pa30BaHus MpoBajios (puc. 3, ). Bnoas mpoekrt-
HoM ocu noporu Ha ydactke oT IIK 07 x IIK 16 mo maHHBIM BepTUKaIbLHOTO
30HJMPOBAHUS YCTAHOBJICHO HAJIUYME TPEX BOAHBIX TOPU30HTOB.

[lepBblif TOPU3OHT 3a(UKCUPOBAH B MHTEpBajie miyOuH or /-8 po 14—
15 m. HeGomp11o# mpocaonKol TJIMH U CYIJIMHKOB MOIITHOCTHIO OKOJIO 3 M OH
OTIENsIeTCsl OT BTOPOTrO BOJHOTO FOPU30HTA, UHTEPBAJ MIYOUH 3ajieraHusi KO-
Toporo cocrasisier 18-30 m. HukHell rpanuiieii BToporo BOAHOTO TOPU30HTA
ABIISIETCSA KPOBJISI OTIOKEHUM Mena. MakcuManbHas MOIIHOCTh BTOPOTO BOJ-
HOTO TOPU30HTA BBIJI€JICHA B 30HAX MOBBIIICHHOW (QUIBTPALIMH MTOJI3EMHOM BOJIBI.
TpeTuii BOAHBIM TOPU30HT YCTAHOBJICH B OTJIOXKEHHUSIX MeEJa B MHTEPBAJIE IIIy-
oun 4565 M.

[Ipu 30HAMPOBAaHKY B MPOBATBHBIX 30HAX YCTAHOBJIEHO, YTO BTOPOU U Tpe-
TUH BOJHBIC TOPU3OHTHI coeArHEHbI (puc. 3, ). TakuMm 00pa3oM, MOXKHO TPEI-
MOJIOKUTH, YTO MPOBAJIBI HA MOBEPXHOCTHU 3eMJIM (DOPMUPYIOTCS 3a CUET BEPTH-
KaJIbHOM MHUTpaluy BOAHBIX MOTOKOB U3 BTOPOTO B TPETUN TOPU3OHT U U3 MEp-
BOI'0 BO BTOPOM.
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30HbI cyP(PO3NOHHBIX KAHATOB CTAHOBATCS MPOBAJIOOMACHBIMU B T€X CIIy-
qasiX, €CJIM YMEHBIIAETCS PACCTOSHUE MEXKIY TPETHUM U BTOPHIM BOJHBIMH T'O-
puzoHTamMu. OO0beAMHEHNE ABYX TOPU30HTOB MPUBOAUT K BEPTUKAIBLHON MHUIrpa-
[IMU BOJIbI, HAPYILIEHUIO BOJOYIIOPHOW TOJIIM CYIJIMHKOB U TJIMH, KOTOPBIE pac-
noJjoxeHsl Ha rryouHe 15-18 m. Jlanee ocyiiecTBisieTcss BEPTUKAIbHBIA BEIHOC
IpyHTa B 30HBI IYCTOT, 00pa30BaHHBIX B BEPXHEU YaCTH OTIIOKEHUHN Mela.

[To naHHBIM CEMCMOAKyCTHYECKHX HCCIEIOBaHUM, HAanOOJEe OMacHBIMHU
MecTaMu 00pa30BaHMs MPOBAJIOB MO JIMHUM 3aIIPOCKTUPOBAHHOMN JOPOTH SIBIIS-
forcst uaTepBaibl: 1) [IK 12+23 —[1K 12+35; 2) I1K 14+ 35 —T1K 14+ 55.

B paiione [1K 12+30 c neBoii cTOpOHBI OT IOPOTH Ha PACCTOSIHUU 8 M OT
OCH TPacChl BU3yaJbHO YCTAHOBIIEHO MECTO MPOCEIaHus rpyHTa. B cBsI3u ¢ aTUM
PEKOMEHIOBAHO OCh TPAacChl CMECTUTh tokHee Ha 20 M (cM. puc. 2).

BoiBoabl U pekomMengaumuu. B pesynbrare npoBeeHHBIX Te0(U3NYECKUX
paboT Ha y4acTKe 3aIpOEKTHUPOBAHHOM JOPOTM MECTHOro 3HaueHusi BopoOnes-
ka — BHyTrpennuit bop yctaHoBieHbI MecTa BO3MOKHOTO 00pa3oBaHusl Mpoce/ia-
HUS U TPOBaJIOB IpyHTa. HecTabuiabHbIe y4acTKH MOBEPXHOCTH 00pa3yroTcs
BCJIEJICTBUE KapCTOBO-CY(P(HO3MOHHBIX MPOIECCOB, KOTOPHIE MMPOUCXOMAST B BEPX-
Hell yactu oTinoxkenui mena. B untepsane [IK 07 — 1K 16 ycraHoBiieHO HSTh
30H TOBBIIIEHHOW (DUIBTPALIMU MTOJI3EMHOM BOJIbI, KOTOPhIE 0OPAa30BBIBAIOT ITyC-
TOTBI B BEpXHEW 4yacTu oOTIoKeHuM Mena. [myOuHa oOpa3zoBaHus MYCTOT 25—
35 M. IIpoBanbHbie 30HBI MOTYT OBITH CHOPMUPOBAHBI TOJIBKO B MECTaX BEPTHU-
KaJIbHOM MUTpaIlMy BOJABI U3 BEPXHUX TOPU30HTOB B HUKHUE.

B rpanuinax 4erbipex 30H MOBBIIIEHHONW (DUIBTPALIMK BBIJEICHO CEMb MH-
TEepBaJioB 00pa30BaHUs KapcTOBO-CY(H(PO3MOHHBIX MYCTOT. B nByX mMecTax Han
30HOM IMyCTOT YCTAHOBJIEHBI 30HBI BEPTUKAJIBHOW MHUIPALMU BOJbI, YTO CBHJIE-
TEILCTBYET O Havyasie (OpMUPOBAHUS MPOBATBHBIX YJACTKOB. B CBsI3u ¢ 3TUM 1O
pe3ylbTaTaM reo(pu3nYecKrX M3bICKAaHUN MOTYT OBITh JaHBl CIEIYIOIIHNE PEKO-
MEHJALMU 111 TPOCKTUPOBAHUS TOPOrd MEXIy cenamu BopoObeBka — BHyT-
peHHuit bop.

1. B wuntepBane crpoutenbcrBa goporu ot [IK 00 x TIK 07 reonmormueckux
OCJIO’KHEHUI HE BBIABIICHO, YTO JIa€T BO3MOKHOCTh BBINOJIHATH paOOThI 0€3
0COOBIX OrpaHUYCHUI.

2. B patione IIK 12+30 BrisiBiieH yyacTok (GOpMHUPOBAHUS MPOBAIHHOM 30HBI,
KOTOpasi HAXOJUTCS Ha HA4YaJIbHOM cTaauu oOpazoBaHus. s npenoTpa-
HICHUSI OCIOKHEHUU MPU CTPOUTEIHCTBE PEKOMEHIOBAHO MEPEHECTH OCh
Tpaccsl Ha 20 M Ha 0T OT 30HBI IPOCEAAHUS TPYHTA.

3. Ilpu npoextupoBanuu noporu Ha uHrepsaie ot [1K 07 k 1K 16 nenecoo06-
pa3HoO MPEAYCMOTPETh PabOThl IO YKPEIUICHHUIO TOPOKHOTO TMojioTHA (ap-
MHUPOBAHKE) Ha Y9aCTKaX pacClpOCTPaHEHHsI KapcTOBO-CY(h(O3nOHHBIX TPO-
rieccoB B caeayromux: 1): TTIK 07+25 — [IK 07+75; 2) IIK 10+30 — I1IK
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10+65; 3) T1K 11+ 70 —TI1K 12+75; 4) TIK 14+20 —TI1K 14+70; 5) T1K 15+90 —

IIK 16+ 20.

4. Ocoboe BHUMaHHE TIPU CTPOUTEIBCTBE CIEAyeT YAEIUTh ydacTKaM OcC-
71a0JIEHHBIX TPYHTOB, KOTOPBIC HAXOAATCS B paiione nukeroB: 1) ITK 12+25 —

I1K 12+ 35; 2) I1K 14+35 —I1K 14+50.

B nienom npoBenenHbie reou3ndecKue UCCIeA0BaHUs TTOKa3all, YTo JJIs
OTIEPAaTUBHOTO 00CIIEAOBAHUS YIACTKOB CTPOUTEILCTBA HOBBIX JOPOT MOXKET HC-
MOJIb30BAThCSl KOMIUIEKC TeosekTpuueckux meronoB CKUIL, BOP3, a Takxke
CEMCMOaKyCTUYECKOTO U Ire0pajlapHOTrO 30HIAMPOBAHUSA. DTOT KOMIUIEKC METO-
JIOB TIO3BOJIAT BBIMIOJHATH TOJIEBbIe Te0(U3NIECKUE U3MEPEHUs OTepaTUBHO, B
c)KaThle CPOKH, UTO, B CBOIO OYEPE/Ib, IPUBOAUT K CYIIECTBEHHOMY COKPAIIICHUIO
CPOKOB IIPOBENICHUS MHKEHEPHO-U3bICKATEIBCKUX PAOOT Ha ydacTKaX CTPOUTENb-
CTBa HOBBIX JIOPOT.

[Tnomannas ceemka merogoM CKUII naet Bo3MOXXHOCTH 3(PPEKTUBHO BBI-
JENSATh U KapTUPOBATh 30HBI MUTPAIMH TOJI3€MHBIX BOJHBIX MOTOKOB, a TaKXe
MOBBIIICHHOTO YBJIA)KHEHHS TPYHTOB. C MOMOIIBIO METOJIOB 3JIEKTPOPE30HAHC-
HOT'O, CEMCMOAKyCTUYECKOTO M T€OpaJapHOro 30HIMPOBAHUN MOXHO OIpeJie-
JSATh TIyOUHBI PACIIOIOXKEHUS YBJIAXKHEHHBIX 30H, MOJBOJAHBIX MOTOKOB, cyddo-
3MOHHBIX MOJIOCTEH, KAPCTOBBIX BOPOHOK.
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