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Memoouueckue pexomeHoayuu N0 NPUMEHEHUIO 2€0PaOapos
npu obcnedosanuu 0opoxcuvix Koncmpykyuii. (Fomoeamca K
uzoanuio).

Coob1ieH#e omyGNMKoBaHO B XKypHaJie ABTOMOOWIIbHBIE JOPOTH,
2003 r,, Ne 9, c. 16-17 B crarbe Kympxaukosa A. u Jlymxukosa H.
«[Touemy GykcyeT reopafapHbii KOHTPOIBL?».

Annapamypa 0ns 06c1€006aRUR O0PO2 U UHICEHEPHBIX
usvickanuii // Mup oopoz. — 2002. — Ne oxmabps. — C. 29.

Teopanapsl «OKO-M 1» no3Bonsmor:

B HenpepbiBHOM pexxHMe NPOBOIUT 06c/e[0BaHHE CTPOEHHUS
JOPOXKHBIX OEXK, OCYILECTBIIST OLEHKY TONIMHBI achaisra M 6eToHa.

¢ T103BONIAIOT BBIABNATE MOJ3EMHbIE KOMMYHHKALHH, yCTOTHI H
MIPOMOMHBI.



 [IpoH3BOIHTH OLIEHKY 'PYHTOBO-THAPOT€0IOFMYECKHX YCIOBHI
HT.A.

HHxeHepHbie celicMOpa3BeJOYHbIE H CEHCMOJIOTHYECKHE
CTaHUMM TpeAHa3Haye€Hbl JUIA MPOBENEHHS HHXEHEepHOH
celicMOpa3BedKH, aBTOMaTHYECKOH PErHCTpaLidU CEeHCMHYECKHX
CHTHaJIOB OT €CTECTBEHHBIX H MCKYCCTBEHHBIX HCTOYHHKOB
ceficMuyeckux konebaHMi, TmpoBeAeHHE PpPETrHOHANBHBIX
ceHicMOpa3BeJOUHBIX paboT U MHKPOCEHCMOPaiOHHPOBaHHS.

Hamepurens mnvHb! cBait obecneyuBaeT MX U3MEpeHHe METOIOM
CeliCMOaKyCTHKH.

Bosmoscnocmu onpedenenun 61a20HACIEHHOCU 2DYHMOE
¢ nomowvio zeopaoapa «103A» na npumepe obcredosanuan
npomnnouwiadxku Benzopoockoii TII // Cmpoum. Sxcnepm.
Ananumuy. u ungpopmay.-cnpaeou. 2as. — 2003. — Ne 10 (149), maii.

HN3sneuenne

Hcnone3opaHue B CTPOMTENBCTBE COBPEMEHHBIX MOLIHbIX
reopajapoB OTKpPBIBAET IIHPOKHE BO3MOXHOCTH HNepej
[IPOCKTHPOBLIMKAMM M 3KCIUTyaTallMOHHUKaMHU. Tak, ¢ MOMOIUBIO
reopanapa «JIO3A» B TeueHHE HECKOJBKHUX MOCIEAHHX JIeT ObLU10
npoBefeHo Honee 200 pabort, B pe3ynsTaTe KOTOpPBIX ObUIa HOKa3aHa
BO3MOMHOCTb YCIIELIHOIO €ro HCMONb30BaHUS I PELICHUA MHOTHX
3aay, B YaCTHOCTH:

® 1S NOJyYEHHSs I'€ONIOTMHYECKOro CTPOEHHS BHIOPaHHBIX IOA
CTPOUTENIbCTBO Y4YacCTKOB, JaXKe NMPU HANTUYUM Ha 3THX YJacTKax
BJIKHBIX IVIUH, a TAKOKE NPY PACTON0XKEHUH Y4aCTKOB B MECTaX [UIOTHOH
FOPOACKOM 3aCTPOHKH;

* JuIg onpesieNieHus (GH3MYECKOTO COCTOSHUA MPYHTOB, HATIHUMA
B HMX pa3yIUIOTHEHHS, NTOJIOCTEH U T.1.;

® 1A HAXOXKICHHUSA NOA3EMHbBIX COOPY>KEHHH H KOMMYHMKauMi
Y ONpENENICHHA UX COCTOSHHUS,

® JUIs ONpe/ie/IeHHs MPaHHULI TPYHTOBBIX H TEXHOTEHHBIX BOJ;



® [ns TMPOCBEYMBAHHUA TPYHTOBHIX MacCHBOB MOX
dbyHnaMeHTaMH COOpYXEHHH, ecid HyHIaAMEHTHl HE COAepIKalH
60JILIIOrO KOTMYECTBA METaJl1a, H MHOTOro Apyroro.

Botnonnsemsie eudvt pabom c ucnonv3oeanuem 2eopaoapos:
[MIpocnexm] / Apxanzensck. zoc. mexu. yu-m. Kagheopa aemomob.
oopoe. — Apxanzensck, 6.2. — 4 c.

H3Baevenne

O6nacTb NpUMEHEHHUS:

- obceoBaHHe aBTOMOGHIILHBIX JOPOT;

- obcenoBaHUE HCKYCCTBEHHBIX COOPYKEHHIA;

- o6ciieoBaHHE CYLIECTBYIOLIUX TPAHCTIOPTHBIX COOPYKEHHIT;

- IPYHTOBO-THAPOTEONIOrM4YeCKHEe H3BICKAHHUS YYacCTKOB
MECTHOCTH;

- OLICHKA 3aMacoB AOPOXHO-CTPOHUTENBHBIX MATEPHANIOB B
Kapbepax;

- HaOMIoIeHHE 33 COCTOSIHHEM JJOPOXKHBIX KOHCTPYKLMIA;

- OLIEHKa Ka4eCTBa BbIMOAHAEMBIX JOPOXKHO-CTPOUTENBHBIX paboT
HTO.

Hpyrue puasl pabot:

- pa3paboTKa IEKTPOHHBIX KapT;

- pa3paboTka peKoMEHAALMH N0 IPUMEHEHUIO HETPaJHLIHOHHBIX
H MECTHBIX MaTepHaJioB B JOPO)KHOM CTPOHTEIIbCTBE.

T'eopaoap «I'pom»: [IIpocnekm] / 3A0 «Taiimep». Hayu.
opzanusayua. — Mock. obn., 2. Tpouuk, 6.2. — 2 c.
H3Bneuenne
Teopanap «I'poT» - mMepeHOCHOH paaHONOKaTOp
MOJAMOBEPXHOCTHOTO 30HAMPOBAHUS TMOBBILIEHHOH MOLIHOCTH C

oTofpaxeHHeM paJHONIOKALHOHHBIX npodwieii B TeMne U3MepeHUs.
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O6ecreynBaeT NOMy4EHHE PETHCTPUPYEMOTO FreoIOrHYeCKOro npodmis
Ha XuAKOKpUcTannudeckoM uHaukatope (KKH), onpenenenune
ryGUHB M MecTa 3aneraHus NMoA3eMHbIX HEOZHOPONHOCTEI,
pazHooGpa3HeIX NpenMeToB ¥ 0OBEKTOB B 3emiie: kabeneii, Tpyo,
(yHIaMeHTOB, rpaHUL| pa3JeNa reoIOrHYECKHX CJIOEB M T.A.

Xapakrepuctuku | IlpoBonu- | I'myGuna |Paspemenue | Paspemenue
ONHOPONHOM  |MOCTB Cpe/ibl| 30HAMPOBa- | MO TIyOHHE | 10 FrOPH30H-
cpenbl (C/m) HuA (m) (m) Tanu (m)
IpechoBoaHsIi
nen 10° 250 0,1 0,5
H3BecTHAK 107 >60 0,1 0,5
Cyxoit necok 1,410 >50 0,1 0,5
BnaxHblit necok 6,9-10° 25 0,1 0,5
I'iuna 2,1-1 02 8 0,1 0,5

JocrounHcTBa reopanapa «I'por»:

¢ Bosnbmas rimy6HHa 30HAUPOBaHHS (IO HECKOIBKHX IECATKOB
METPOB).

e HamsgHOCTh U ONEpaTHBHOCTh B MOJYYEHHH PE3YIBLTaTOB
HU3MEPEHHIA.

¢ BO3MOXHOCTb HNEPE3anHCH pe3yJbTaTOB W3MEPEHHH M3
BHYTPEHHEH NaMATH B KOMIBIOTEP.

e  Mausle rabapursi 1 Bec (10 10 Kr), 4TO IO3BONAET IPOBOAUTH
H3MEPEHHA ONHOMY YENOBEKY.

o JIoBBHIEHHAA NOMEXO3aLINHIEHHOCTb.

O61acTH IPUMEHEHHUS:

e [Touck NMoOA3eMHBIX METAINIMYECKHX M HEMETaTIH4YEeCKUX
KOMMYHHKaLU#H.

e OOHapyxeHHE€ KapCTOBBIX moJjiocTed, MNYCTOT H
TEKTOHUYECKHMX HapYLUCHUH.

¢ OO6HapyxeHHe 3aXOpPOHEHHMH BpEAHBIX BEIUECTB,
3KONOrHYECKH BPEIHbIX OTXOHOB.

e Hepaspymarouee kapTUpOBaHHE 3apBIThIX €MKOCTEH,
CKpBITBIX TpaHIeH, FPaHHLl 3arpA3HEHHBIX MOYB.



e OnpeaeneHue COCTOSHHA ONOP, MOCTOB, TYHHENEH,

dyHnamenTOB.
e HccnenoBaHHe COCTOAHHA  aBTOMOOHIBHEIX H

K€J1Ie3HOAOPOKHBIX JOPOT, ONpeJe/]eHHE TOJIMHbI HACHINK H ee
CTPYKTYPHI.

TI'eopaoap «I'pom-10»: [IIpocnexm] / 340 «Taiimep». Hayu.
opzanuzayua. — Mock. obn., 2. Tpouyk, 6.2. — 1 c.

H3Bieuenue

I'eopanapsl cepun «I'por» mpeacrasnsioT coboi reopagapsi
HOBOTO TNOKOJIEHHUS, peanu3ylolie oNTHMalbHOE 30HAUPOBaHHE
MOJACTUNTAIOIUX MOBEPXHOCTEN.

l'eopapap «I'por-10» sruseTcs npomomkeHueM cepuu «[por»,
OTHOCHTCS K JIy4YLIHM MHPOBBIM 00pa3uaM JaHHOTO THIIa MPHOOPOB.

OcHoBHas XxapakrepHas ocobGeHHOCTb reopagapa «['por-10» —
BBICOKHI peaslbHbIH NMOTEHLIKA, YTO MO3BOJIAET YCNEMWHO NPOBOAUTD
obcrieloBaHKA B CaMBIX CJIOKHBIX MPYHTaX (BNa)KHbIX NIHHAX).

XapaKTepuCTHKH I'my6uHa Pazpeienue no
OJHOPOJHOM CpeNbl 30HMPOBaHHA, M rTyOuHe, M
Cyxoli ecok 50-70 0,1
BraxHbiit necox 25-40 0,1
I'muna 8-12 0,1

Ieopanaps! cepun «I'poT» YCHEIHO HCHIONB3YIOTCS:

® B CTPOMTENBCTBE (KOHTPO/Ib 32 COCTOSHHEM IDyHTa B 30HE
HUHXXEHEPHBIX COOPYKEHVH );

e B He(TAHOH U ra3oBoM OTpaciaX (KOHTPONIB 332 COCTOSHHEM,
HoxoXeHHeM Tpyd);

¢ B KOMMYHalbHOM XO3SHCTBE (KOHTPOJIb 32 COCTOSHHEM
KOMMYHHKaLuit);

® B apxeoJoTuH (Hepaspyiatoiee obcnesoBanue).



TI'eopaoap «I'pom-11»: [IIpocnexm] / 3A0 «Taiimep». Hayu.
opaanuzayun. - Mock. o6n., 2. Tpouyx, 6.2. — 1 c.

Hssneyenue

Jocronncrsa reopaaapa

[eopamap — nepeHOCHOH Ie€OMHTPOCKON peanu3yrOIHi
ONTHUMAJIbHOE 30HIHPOBAHHE MOACTHIAIOUIMX MOBEPXHOCTEH ¢
oTobpaxkeHHEM reopagHoJIOKAHOHHEIX Npoduieil B mpomecce
H3MEPEHHA Ha KUIKOKPUCTATTHYECKOM IKpaHe.

Teopanap siBnsercs nponomkeHneM reopagapos cepuy «I'por»,
OTHOCHTCA K JTy4IIMM MHPOBBIM 06pa3naM JaHHOTO THIa NpHGOPOB.

OcHoBHas xapakrepHas OCOOEHHOCTh reopajapa — BBICOKHI
peanbHbIH MOTEHI[HAJ, YTO MO3BOJAET YCMEIIHO MPOBOAMTH
obcne0BaHHA B CaMBIX CJIOXKHBIX IPYHTaX (BIaXHBIX NIHHAX).

XapaKkTepHCTUKH I'ny6una Paspemenue no
OQHOPORHO# Cpeas 30HAMPOBAHHUA, M riy6uHe, M
Cyxoii necok Jo 200 0,5-1
BrnaxHbiii mecok Ho 150 0,5-1
I'nuna Ho 100 0,5-1

T'eopajaps! ycnemHo HCNoNb3yoTCA:

e B reoloru (onpejeneHye riyOMH 3aleraHus ¥ MOILHOCTH
CJIOEB pa3HbIX NOPOA);

® B CTPOUTE/IBLCTBE (KOHTPOJB 33 COCTOSHUEM FPYHTa B 30HE
HMHXEHEPHbIX COOPYXXEHHUI);

e B HeTAHOH H ra3oBo#t oTpacisX (KOHTPOJb 33 COCTOAHHEM,
noNoxenueM Tpyo);

® B KOMMYHAJIBHOM XO3iHCTBE (KOHTPONb 3a COCTOAHHEM
KOMMYHHKaLIUH);

e B apxeoyoruH (Hepaspylnaioniee obcienosanue).



TI'eopadapst, oopozu — 2000: Mamepuanst Mexcoynapoonozo
HAYyYHO-mexXHUYeCKo20 cemunapa. — Apxanzensck: H3o-eo
Apxanzensck. zoc. mexH. yn-ma, 2000. — 104 c.

IpencraBnensl mMaTepHansl MexXAyHapoaHOro Hay4HO-
TEXHHYECKOI'0 CEMHHapa, MOCBALIECHHbIE NPobieMaM HCMOIb30BaHUA
reopafjapos B JOpOXXHOM Xxo3siicTse. IIpuBenenn pabotsl
ApxaHrenbckoro, MockoBckoro, Teepckoro u Tomckoro
rocynapcTBeHHbIX yHHBepcuTeToB; Cankt-IleTepOyprckoro
roCyAapCTBEHHOTO FOPHOTO HHCTHTYTA (TEXHWYECKOTO YHHBEPCHTETA);
Hay4HO-HCCNIE0BATENbCKHX HHCTUTYTOB TEPPHTOPHAIBHOTO Pa3BUTHA
H TpaHcmoptHoi uudpacTpykrypet (r. C.-Ilerep6ypr),
npubopoctpoenns (r. XKykoeckuit) u PocnopHHUHU (r. Mockea);
akuuonepusix obmects «Jloruc», «Hesa-Zlopcepaucy, «TexHoTtaspy,
«Crpom-Tuaponuion, a Tawoxe HIBenckux JopoxHON aaAMUHHCTpaLMH
¥ TIPOM3BOJCTBEHHBIX KOMMaHHH U3 r. Mana.

PaccMoTpeHb! pa3nuuyHble KOHCTPYKIIMM H TEXHHYECKHE
XapaKTepHCTHKH reopaapoB ¢ IPYHTOBBIMH H PYTIOPHBIMH aHTEHHBIMH
6nokamu.

[IpuBenen aHanu3 ONbITa NPUMEHEHHUS reOpafapoB NpH
obcenoBaHNK aBTOMOOMWITBHBIX J1OPOT, TPYHTOBO-THAPOTEOIOTHYECKUX
H3BICKAHUU MOJ HOBble TPacChl, OLEHKE 3amacoB NOPOXKHO-
CTPOUTENbHBIX MaTEPHANIOB B Kapbepax B Pa3IU4HBIX MPUPOIHO-
KIuMaTH4YeckuX yciaousx: Hisenyn, QuUHIAHANM, LEHTPaIbHOMN YacTH,
cesepo-3arazia ¥ ceBepa Poccun. OtaenbHble HeceJOBaHHA TOCBALIEHB
BOTIPOCaM COBEPIICHCTBOBAHHA METOAOB 30HAHPOBAHUA, TPUMEHEHHIO
METOJIOB TEPMOKAPTHPOBAHHS B IOPOXKHOM OTPaciy.

OnpepesieHbl HOBbIE HampaBJ€HHS HCCIEAOBAHMIL:
HCMONb30BaHHE PYNMOPHBIX AHTEHH H MHOTOKaHAJBbHBIX CUCTEM,
COBEPIICHCTBOBAHHE MporpaMM no ob6paboTke papaporpamwm,
TIPOBEA€HHE MOHHTOPHHIOBBIX paboT U T.A.

Ha cemuHape 6b114 3aciTyllaHBI CENYIOIME JOKIabI:

Opnoe ILII. BHeapeHue HOBBIX TEXHOJOTHI B JOPOXHOM
XO39HCTBEe ApXaHrenbCckoi 00nacTH.

ITomosos B.B., ITouenns O.A., Cemeiikun H.IT., Cemeiikun FO.H.,
Hynunk A.B., ®nopunckuii B.H. T'eopanapsi cepun «OKO».



KymwkuuxoB A.M., Bypaa C.H., Munaep O.B. Ilpumenenue
MeTOla FeOpaJHOJOKAIMH NPH pas3Beike 3aMacoB MeCTOPOXKAEHHIt
ZOPOXKHO-CTPOUTENBHBIX MaTEpHAJIOB B Kapbepax.

I'mazynos B.B., E¢umosa H.H., Huxudopos A.B. Ilpumesenne
METORa reopafHoIOKALHH Mg MOUCKa H Pa3BEAKH MECTOPOKAEHHI
Hecka.

Jlymsukos H.A., Jlaspyxus C.B., Jlymnuxos I1.A. ITpobaemst u
ONBIT MPHMEHEHHUS IeoJIOKaToOpoB AJis lenedl obcnenoBaHHA
aBTOMOOH/IBHBIX JOPOF.

Kynwxuukos A.M., lllabamera M.A., Hecrepos A.Il.,
Kynwxuukos JI.A., Muraes O.B. Pesynbrarhl reopaaapHbix
obcnenoBanuil y4acTKoB aBTOMOGUNBHBIX AOpor B MypMaHcko#
obnacru.

Kynuxaukos A.M., lllabamesa M.A., Hectepos A.Il.,
KynumxHukos J.A., [opnoe JI.E., Munaes O.B. PesynstaTh
reopanapHeiX obcie0BaHHH Y4aCTKOB B ApXaHTenbCKol obiacti H
Pecry6nke Komu.

Jlykssauos C.I1., Hlocrak A.C., 3arockuu B.B., [Toremus P.B. O
BO3MOXKHOCTH OMpEJeNeHHs JNEKTPOPU3IHUECKUX XapaKTEPUCTHK
BEPXHHUX CJIOEB MOJIOTHA JOPOrd MO U3MEPEHHBIM KOYpdHLMEeHTaM
OTpPaXK€HHS CBEPXIUHPOKOTONOCHBIX CHIHAJOB BEPTHKANbHOH U
FOPH30HTANILHOH NMOJISPU3ALMH B CBY-IHANA30He.

I'masynos B.B., E¢umosa H.H., Byrenko I.I. Hepaspymatowmuii
KOHTPOJIb H TIPOMEpPbl KOHCTPYKTHBHBIX CJIOEB HOPOKHOM OAEXKIbI MO
JIaHHBIM METOJa reopagHONOKaLIHH.

Cagorosa E.A. OnbIT 4 MepCHEKTHBbI HCMONB30BAHHA reopafapa
«'POT» ang uccnenoBaHUA COCTOAHMA OCHOBaHMI aBTOMOOWIBHBIX
nopor go ry6ussl 30 MeTpoB.

Lenngren Carl A. Onpenenenye ToNMUHbE MOKPBITHS C TOMOILBIO
I'TIP (PAVEMENT THICKNESS AND GROUND PENETRATING
RADAR).

Emilsson J., Friborg J. Oaun u3 MetonoB onpeneneHus
coIepaHug Blard B JOPOXXHOM nosnotHe ¢ nomouisio I'TIP (LIST OF
REFERENCES SIMPLE METHOD FOR ESTIMATION OF WATER
CONTENT OF ROADBEDS USING GPR).



Kynmxankos A.M., llla6amesa M.A. OnbT OpUMEHEHKS
reopanapos 3a pybexoM.

Kynuxuukos A.M., lllabamesa M.A. OnsIT NpUMEHEHUs
reopanapoB koMnanueit KROADSCANNERS» (®unnauaus).

baes M.IO., I'pomos E.®., Tep-Tepsn C.A. IIpumeHenne
reo¢U3M4eCcKUX METONOB MPH CTPOHTENBCTBE aBTOMOOH/IBHBIX AOPOT
Ha 6onoTax.

Ilerpor A.B. [IpuMeHeHHe METONOB TEPMOKAPTHPOBAHHA TIPH
peLeHHH BOMPOCOB YIIPaBIIeHHS COAEPIKaHHEM aBTOMOOHITLHBIX JOPOT.

Brnianos ML, Kanauaukos A.1O., Crapasoitros A.B., Tokapes M.1O.
OnbIT npuMeHeHHs reopanapa «30HA-12» s pelueHus HFKeHEPHbIX
3a/1a4.

Teopadapel, oopozu — 2002: Mamepuanst Mexcoynapoonoii
nayuyno-npakmuveckoit kongpepenyuu 26-28 noabpa 2002 2. —
Apxanzensck: H30-60 Apxanzensck. 2oc. mexu. yn-ma, 2002. — 94 c.

IIpeacraBnensl Marepuansl MexIyHapogHON HayyHO-
NpaKkTH4YeCKOH KOH(pepeHuHH, MOCBAIEHHOH mnpobiaemam
HCIIOjIb30BaHHs FeopajapoB B AOPOKHOM xo3sicTee. PaccMoTpeHsl
HOBBIE TEXHHUYECKHE pellieHHs B reopajapax cepun « OKO» u kaHaackoi
komnanuu Sensors & Software. IIpuBeneHs! pe3ynbTaTsl MPUMEHEHHA
reopajapoB NpH obcie0BaHUH aBTOMOOMIBHBIX M JKENIE3HBIX JOPOF,
pasBe/ike U OLEHKE 3aMacoB JOPOXKHO-CTPOHTENBHBIX MaTrepHaloB B
Kapbepax, a Takke U1 KOHTPOJIA KayeCTBa JOPOXKHO-CTPOHTENbHbIX
paboT ¥ M3BICKAHMH HOBBIX HaNpaBIeHHH aBTOMOOWJIBHBIX JOpPOT B
Pa3IHYHbIX NPUPOAHO-KIMMATHYECKHX YCIOBUSX. YIeJIeHO BHUMaHHe
COBEPIICHCTBOBAHHUIO HHTEPNPETALUUH JaHHbIX, ONPEEICHHIO
BJIQKHOCTH I'PYHTOB, NPOBEAECHUIO MOHMTOPUHIOBBIX HCCIENOBaHMH,
MPOrHO3y aBapHHHBIX CHTYaLIMH HA JOPOXKHBIX COOPYIKCHHAX.

[IpuBeneHsl pe3ynbTaThl UCCIEIOBAHMN rOCYAapCTBEHHBIX
YHUBEPCHTETOB: APXaHIe/IbCKOro TexHHueckoro, Cubupckoro myreii
coobwenus (r. HoBocubupck) u ToMcKoro cucteM ynpapBiieHUS H
Paguo3N€KTPOHUKH; HAYYHO-UCCIEeN0BATENIbCKHX HHCTUTYTOB H
npeanpuatuii: POCAOPHHHU (r. Mockea), npubopocTpoenus
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(r. Xyxosckuit), <TEH30P» (r. Mocksa), «JIOTHUC» (r. XKykoBckuit) u
«[Taneoantpononoruyeckoli 1aboparopun» YHueepcutera HasHOBOM
(r. Camapa); nopoxubix nerrpos «MMTHJIOP» (r. Tomck) 1 DcToHCKOro
Texuudeckoro (. Tayuuan); 3A0 «[TAHATECT» (r. MockBa), a Takxe
LIBEACKHX NOPOXKHOH aAMHUHUCTPALMH H TPOH3BOACTBEHHBIX KOMITaHHH
u3 r. Mana.

OnipeseneHbt HanpasieHUs AAbHEHIINX HCCIIeJOBAHHIA.

Ha xondepenimu Obiin 3aciylaHbl CISTYIOIME TOKIaLbL:

Bepemarun A.®. Bueapenne HOBBIX TEXHONOIHH B JOPOXKHOM
XO3MHCTBE ApXaHre/IbCcKOH 06NacTH.

Kymmxunkos A.M., benozepos A.A., Bypna C.H. [lpumenenue
reopaiapHbIX TEXHOJIOMHH B IOPOXKHOM XO3AHCTBE.

Kynuxuunkos A.M., Benosepos A.A., Bypaa C.H. O6Hapyxenne
Ae(EeKTOB B rpyHTE 3€MJISHOTO MONOTHA K Ha3HAa4eHHe PEMOHTHBIX paboT
Ha OCHOBAaHWM reopaapHbIX HCCIIEAOBaHHIA.

Jlymnuxos H.A. CoBepineHCTBOBaHHE CHCTEMbl AUArHOCTHKH
aBTOMOOHJIBHBIX JOPOT F€OpaapHbIMKM METOAMH.

Crenanor P.A., JlykbsnoB C.II. MccnenoBanue merona
CBEPXIIHPOKONOIOCHOH pagHOIOKALIMH B 331a4aX KOHTPOJIS COCTOSHHUSA
BEPXHMX CJI0CB JOPOXKHOH Oexabl.

Cewnmetiikun H.IT., ITomozoe B.B., Cemeitxun 10 H., Iynuux A B.,
[HubanoB A.P. HoBble TeXHHueCKHE peLIeHHS B reopajapax Cepuu
«OKO».

I'yces C.A. T'eopanaps! komnanun Sensors & Software (Kanana).

Angpusnos A.B., Jlymankos H.A. O nepcniektuBax npuMeHeHHs
MHOTOKaHaJIbHOTO reopajapa npu o6cieoBaHHM aBTOMOOHIbHBIX
JOpor.

Jlykwsnos C.I1., bolikos B.H., Yepusiit U.A. TIpobnemsi u myTH
COBCPIIEHCTBOBAHHS FEOPalapHBIX METOROB KOHTPOJIA ¥ AHATHOCTHKH
COCTOSHHS JOPOKHO#M 0eX bl aBBTOMOGHIIEHBIX IOPOT.

Mattias Olep, Oliver Akke. [Iprmenenue reopasapos B JOPOXHOM
xo3aiictBe JctoHuu (Integrating the GPR (radar) to Estonian
roadbuilding).

bypaa C.H., Kynnxuukos A.M. Onpeaenenue BIaxxHOCTH
IPYHTOB IpH 06C/e10BaHHH aBTOMOOHIBHBIX IOPOT reOpaiapamMH.
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Benosepor A.A., Kymoxunkos A .M. IIpumeHenue reopagapos
11 06CNeIOBAHMA OMON3HEBBIX YHACTKOB aBTOMOOHIIBHBIX IOPOT.

Jiymmnkos H.A., Jlymnukos I1.A., ITpoxopos E.A. PesynbraTsi
HabnmoaeHu 32 COCTOSHHEM aBTOMOGMIIBHBIX NOPOT C MOMOIIEIO
reosioKaropa.

Lenngren Carl A. Hcnionb3oBaHye MPyHTOBOTO NEHETPALIHOHHOTO
panapa (GPR) ans onpezeneHHs TOMIMHBI TOKPBITHI aBTOMOOMITbHBIX
nopor (Pavement thickness and ground penetrating radar).

Emilsson J., Friborg J. OnuH 43 MeTonoB onpeseneHus BIaXHOCTH
B IpyHTe 3emisHoro nonorHa ¢ noMomsto GPR (List of references simple
method for estimation of ater content of roadbeds using GPR).

3amopun B.B. IIpumeHeHne MeToAa 3J1eKTPOMarHHTHOrO
CKaHMPOBAHMs IS BbIABJIECHHA NEPEYBIAXHEHHBIX 30H 3€MISHOTO
MOJIOTHA.

TI'eopaoapsr «OKO-2»: [[Ipocnexkm] / HHHII um. B.B. Tuxo-
mupoea, 000 «Iozucy, IJenmp «'EOH» um. B.B. ®eodvinckozo. —
2. Kykoeckuii, 2. Mockea, 6.2. — 2 c.

H3Bneuenne

Hamm reopagaps! npeaHasHadeHbl 1 OOHapy>KeHHS B TPYHTE,
MO BOIOH, B HACHIMHBIX IPy3aX M B APYrMX Cpefax pasiH4HbIX
TIPEAMETOB, HEOHOPOHOCTEH, B TOM HHCJ1e TPYOOIIPOBOIOB, KAPCTOBBIX
TYCTOT ¥ IIPOMOHH B XKENIE3HOAOPOXKHOM M aBTOMOOIITBHOM MOJIOTHE.

T'eopanapsl MOTyT OBITH HCNONBL30OBaHBI MPH 0OCHE0BaHHH
TpyOONpOBOAOB, aBTOMOOWJILHBIX HOPOT, NMPH MPOBEAECHUH
apXeoNOrHYECKHX, CTPOUTENBHBIX H PEMOHTHBIX paboT, B MOHCKe
KPUMHHAJIBHBIX M KOHTPaOaHAHbBIX 3aXOPOHEHHI.

- Bce npu6opsl onropasesa3aHbl ¢ 3KpaHUPOBAHHBIMH AHTEHHBIMH
6okaMu.

- Ynpaenenue reopagapamu npouseoautcs yepes noprei: COM,
USB, Ethernet.
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- Hapa6oTaH mpakTH4ecKHil ONBIT 3KCIUTyaTallii NpUOOpoB B
TenepanbHoii npokyparype Poccuiickoii Genepaiy H APYruX CHIOBBIX

CTpYKTYpax.

Tun AnTeHHbIE XapakTepHCTHKH reopagapa
reo- Grokn LlentpansHas | I'ny6una 30H- | Pa3spewenue
pana- 4acToTa nuposaHus (M) M)
pa (MTI'u) (max)
ABJ{ 25-100 30 0,5-2,0
AB-150 150 12 0,35
R AB-250 250 8 0,25
3 AB-400 400 5 0,15
5 AB-500 500 4 0,12
¥ AB-700 700 3 0,1
AB-900 900 2 0,07
AB-1200 1200 1,5 0,05

- B MB/] npoBoauTCs ONbITHAA SKCIUTYATAUMs HALIUX FeOpa/iapoB.

- B 1999 romy n3nax npukas o NpHHATHH HALMX FeOpasapoB Ha
cHab)xeHHe B TAMOXKEHHbIX OpraHax.

- [IpuGops! cepTHPULHUPOBAHBL.

- lapanTHpoBaHHOE O6cmyxuBaHue 1,5 roaa.

3aoepuzonosa M.M. Paduoeonnosoti memoo 8 uHiceHEpHOil
2eono2uu u zeoyxonozuu. — M.: H3o-e0 Mockos. yn-ma, 1998. — 320 c.

H3BJiedenne

3.2. Apnaparypa aas reopaanoxonTpoas M'PK-2M
Jina npoeeaenns paboT pagMOBOIHOBHIM METOLOM aBTOPOM
pa3paboTaHa H IpUMeEHAIACH lie/1ast CEPUs CIIELMAbHOM anmnaparypsl 1
MaKeTOB OTAENBHBIX TIPHOOPOB, MO3BONAIOIMX M3y4aTh MarHUTHbIE
xapakrepucTuky paauonons (PPK-1,76; PIIC1-PIIC6; PAII-1; I'PK-1;
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I'PK-2M; I'PK-4). ITo Ha3Ha4eHMIO BCe BHUABI 3THX NPUGOPOB MOXKHO
pas/esIMTh Ha /IBa Kiacca:

1) onHonapameTpoBble, KOraa H3MepsAeTCd TOJIBKO OJHH 1apaMeTp
3IEKTPOMarHMTHOrO noJis Ha oxgHoi yacrore (PPK; PITC).

2) MHOromapaMeTpOBBI€, Y KOTOPhIX HMEETCH BO3MOXKHOCTh
KOHTPOJTHPOBAaTh HECKOJIBKO NMapaMeTpoB OIHOBPEMEHHO (HECKOIBLKO
YacTOT, YPOBHEH MOLIHOCTH).

Kpome Toro, npubop PAII-1 (paanoBonHOBO#H aBTOMOHCK)
T03BONSAET POBOUTH HENPEPBIBHBINA KOHTPO/Ib IPYHTOB B ABHXXEHHH.
Huxe npuBeneHo onucaHue Haubonee xopowo cebs
3apEeKOMEH/I0BaBILEro ycTpoicTea reopaauokontpons I'PK-2M
(reopaiMOKOHTPOJIb, BTOpas MOAENb, MONUHLIMPOBaHHAS ).

Iepenarunk u npuemMunk ['PK-2M BbinonHexs! Ha HOBeHLIEH
PafHO3IeMEHTHOM OCHOBE (TPaH3HCTOPHbIE COOPKY, MUKPOCXEMBI ), IPH
COBpEMEHHOM Ju3aiiHe. ANIaparypa rnopratiBHas, ynobHas B pabore;
PaAHO3JIEKTPOHHBIE ONOKH pa3MellleHbl B MbUIE-BOA03aLIMTHBIX
KOpIycax H ¢ MOMOMIbIO MPHCTEXXHBIX peMHEHN KPEnATcs Ha OrepaTopax.

B mepenatumke npenycMoTpeHbl: pafoTa B ABYX pexmmax
(sopmanbHbIH 1 M dopcHpoBaHHbIH — 2) C MIABHOH PETYIHPOBKOI
MOLIHOCTH P, B Ka10M; KOHTpONb HanpsbkeHHs Garapedd, a Taioke
3ByKOBOH TOHKOHTpPOJIb paGoThl mepexatynka. Cxema cogepxut
TepMOCTaOMWIBHBIN KBapll, 00eCHeYnBaIoUii BEICOKYIO CTabHIBHOCTD
YacTOThI M OpraH peryJiHpOBKM Pe30HaHCa B aHTEHHE.

ITpueMHHK MMeeT CEUHATBHYIO aHTEHHY CO BCTPOEHHBIM
aHTEHHBIM YCMJIHTENEM, aTTEHIAaTop-AeauTelb (ypOBEHb
4yBCTBHTENHHOCTH S), YCHIUTENIbHO-Npeobpa3oBaTenbHblii 6110k ¢
BBIXOAOM Ha MHKpoammepMeTp. [IpeaycMOTpeHBI: 31€KTPOHHAA
perynupoBka Hynsa «0» u «Kanubposka» mKaibl NPpHEMHHKA,
TOHKOHTPO/Tb, KBApLEBBIH PE30HATOP BO BXOAHBIX LIEMAX, KOHTPONIb
HanpMHKeHUs NUTaHus GaTapeii, perynMpoBKa pe3oHaHCa B aHTEHHOMN
LieTH, a TaKoKke aHajioro-LgpoBoii npeobpaszoBarens (ALT) s pabotst
¢ BHeLIHe# DBM.
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3.3. Pexomennannn no obcayxnpannio I'PK-2M u rexanxe
moJieBbIX pabor
3.3.1. BHewmHuii ocMoTp

1. Ilepean Havasom paboThl HEOGXOAMMO OCMOTpPETH BCe
cocraBHble YyacTH npubopa. Ha HHUX He XOMKHO OBITH rpA3y,
MOBpeXAEHHH; WTaTHBBl JOJDKHBI JIETKO Pa3JBHUraThCA U JIETKO
YCTaHaBJIMBaThCs B pabouee NoIoXKeHHe.

2. Ocoboe BHHMaHHe cneayeT obpamarh Ha YPOBHH,
YCTaHOBJIEHHBIE Ha aHTEHHBIX y3/1aX; OHH BCEra AO/KHbI OBITh LEbl
M MCMPaBHBL

3. BbICOKOUACTOTHBIE pa3beMbl Ul kabesel aHTEHH HOJDKHBI
6BITh YHCTHIMHU, JIEFKO COCAMHATHCA, 6€3 3aMeTHBIX NIOPTOR M
MOBPEX ACHHH.

4. HeobxonuMo nposepsaTs cOCTOAHMe mHypa Gasuca b,
KpernneHue METPOBBIX METOK Ha HEM H 3alenoB (KPIOYKOB) Ui
COEIMHEHHUS €T0 CO LITaTHBOM.

5. T1p1 nOAroTOBKE K M0/1eBbIM paboTaM BCEraa CleayeT HMETh C
coboii Habop MHCTPYMEHTOB, MPHOOPOB U MATECPHAJIOB:

1) mopratuBHbIi TECTEP (MYIBTUMETP);

2) MUMKas U30JISILIMOHHAS JIEHTa;

3) xOopoOOYKH CO CIIUPTOM, CMA30YHBIM MacjiOM, alETOHOM,
Ba3eNHHOM;

4) 3anacHble kabenu (¢puaepsl) ¢ HakoHeyHHKaMu BU-pa3beMoB;

5) Habop METH30B (BUHTBI, raliky), kotopbie npumenstorces B [ PK-2M
(M3; M4; M5),

6) Habop MHCTPYMEHTOB (OTBEPTKH, IUIOCKOTYOUBI, MUHUETHI,
NasyIbHUK C MPUIIOEM H JIp.).

6.2.2.2. ABTOMOGHIIbHBIE JOPOTH

BosnaekicTeHe kapcTa Ha THEBHYIO NOBEPXHOCTD B BHIE BHE3AITHO
BO3HHKAIOIUX NMPOBaNbHBIX BOPOHOK, OCeNaHus, BUOpauuii npu
JIBHXXCHHH aBTOIIOE3/10B, 3€MJIEPOHHON TEXHHUKH, aBTOMALIMH CO3aI0T
MOCTOSHHYIO YIpo3y WHXKEHEPHBIM MPHAOPOXHBIM COOPYXKEHHSAM U
CaMHUM aBTOJOPOraM, BEAYT K aBapUIHBIM CHTYaLUAM, SKOJOTUYECKUM
karactpoam. O6 3ToM, HanpUMep, FOBOPHT aHAJIH3 IPHYHH HapyIIEHUs
YCTOHYMBOCTH 3€MJISTHOTO NOJIOTHA AaBTOMOOHIIBHBIX fKopor B Kpbimy,
Kapnarax, Ha KaBka3e, aBapHii CTPOUTENIbHBIX KOHCTPYKLHIA.
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ABsapuiiHble CHTYallHH CO3Jal0TCA Takke M Ha aBTOHNOPOrax,
TIPOJIO>KEHHBIX B 30HAX MOAPaGOTKY OCHOBaHHIi 3€MJISHOrO MOJIOTHA
CTapbIMH TOPHBIMH BbIPabOTKaMH, TLTAHOB MECTONONOKEHHS KOTOPBIX
He coxpanmiiock (r.r. Esnaropus, Onecca, ¥V da, Kepus, Joubace u ap.).
Takue rnomzeMHbie MOTOCTH 0OPa3OBANTHCH €lile B MpPEXXHHE BpeMeHa
npH OecCHCTeMHOMN 100BIYe KaMEHHOW COJH, CTPOHTENBHOTO KaMHS-
pakyumeyHuka U np. PaguoBonHOBOM MeToa ¢ GoabwIOi
3¢pexTHBHOCTBIO ObLT HCMONL30BaH, HAPUMEp, NIPH KapTHPOBaHHU
karakom6 Ha aBrogoporax AeiicTsyrouero Esnaropuiickoro 3aBona
cTpoiiMatepuarnos (1979-82 rr.), rae yyacTHiIMCh ciyuau MpOBajioB
aBroTpaHcnopra. Kak jierko 3aMeTHTB, pe3y/ibTaThl W3MEpeHHH Ha
nofpaboTaHHBIX yHacTKaxX HMEIOT PE3KO aHOMANbHBIH Xapakrep.

Jng onpeneneHUs MECTOHaXOXKIEHHS NMOA3EMHBIX IYCTOT,
karakoM6 Meron PBM 6su1 yenemHo npuMeHer B Onecce. [Tokasanst
pe3ynbTaThl paJHOKapTHpoBaHHS karakom6. Jlerko BHAeTh peskoe
OTNM4He rpaduka Haj KaTakoMGaMH OT KBa3HOAHOPOIHOTO; OT/IC/IbHBIE
JaHHbIE PaJHOCHEMKH OBLIH NIPOBepEHbI BHIGOPOHHBIM OypeHHEM.

OnpeneneHHbll UHTEPEC NPEACTABIAIOT MPOBEACHHDBIE HAMH
aBTOJOPOXHbIE UCCIIETOBAHHS B paiioHe AJyNKMHCKOH aBTOCTaHLMH
I0xHoro Gepera KpoiMa (FOBK) u npuMbIkaroluux K He#l y4acTkoB
noporu Slnra — Cumens, pacnionoXkeHHbIX Ha aKTHBHOM aTyNKHHCKOM
ononsHe. ONHOBPEMEHHO 31eCh ke obOCnemoBaHBl yYacTKH,
Haxojauecs Hipke fopory Sira — Cumeuns (TeppUTOpHS caHaTOPHEB
«Conneunsiity, «Pagyra»). Bossie aBToCcTaHIMM, Fie Ha TPOTKEHAU
paia JIeT OTMeYaioTes Ae(hopMaLHOHHbIE TPELIHHBI ITOANOPHBIX CTEHOK,
HHTEHCHBHOE CIOJI3aHHE 3eMJITHOTO MOJIOTHA B OBpAr, PaIMOBOJIHOBEIM
METOIOM OBLTH OKOHTYPEHBI aKTHBHbIE Y4aCTKH OIMOJI3HEBOFO Tela,
BBISIBJICHBI MOJ3EMHEIE CTpy#HUYaThie NMOTOKH, CIOCOOCTBYIOLIME
OOBOIHEHHIO OIOJIBHEBBIX MacC, aKTUBH3alIUM MOJABHKEK, a TaKoKe
NPOBEAEHBI KAPCTONOTHYECKHE H3MEHEHHS.

l'eonoro-nuTonoryyeckui paspes yyacTka npeacraBlieH
nepeciianBaloIHMHCA aprUUTHTONONOOHBIMU [NIMHAMH, NECKaMH,
U3BECTHAKAMH, JOJOMMTAMH C JIMH3aMHM Mepreiis U runca. OHH
obHakaloTCs Ha CKJIOHE, KpyTH3Ha kotoporo 37-52°. Henasno Oblna
OTMeueHa aKTHBHas noziBivkka onomsHs (1990-92 rr.), HoKphITOro ceTsio
POIHHMKOB ¥ MOYaXHH (JPEHHPOBaHHE ABYX BOIOHOCHDBIX KOMILIEKCOB:
6e3HanopHOro, B YeTBEPTHUHBIX OTJIOXKEHHUAX, H HAMOPHOTO, B
BepXHENEPMCKHX M3BECTHSKAX, JIONIOMHTAX M H3BECTHAKAX).
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B xone HHTepnpeTauuy MOJYYEHHBIX AAHHBIX HA OMOI3HEBOM
cxiione ¢ nomouibio I'PK-2M BhigenieHsl ABa THNA aHOMAaJIHiA: 30HEI
CXaTHA M PacTAKEHMS, JTHHHHM OTPHIBA M 3aKOJIOB. XapaKTepHOe
NOBeJIcHHE rpadHKOB YKa3bIBAET HA NIyOHHHYIO IPHPOXY aHOMAHIA.
BrIsB/IEHEI H TOATBEPXKAEHBI MOCEAYIOMNM OypeHHEM TpeX CKBaXKHH
CKPBITEIE KAPCTOBBIE NIOJIOCTH, 3aM0JIHEHHBIE BOIOH. YCTaHOBIEHO, YTO
TIOYTH BCE TIOJIOCTH HMEIOT CBA3b € 0CNabIeHHBIMM 30HAMH M YXOIAT K
p. Kama. MamepeHns noka3saiu, 4To 3akapCTOBaHHOCTb KapOGOHATHBIX
NIOPOJ XapaKTEPHA MPEUMYLIECTBEHHO Ul IPABOro Gepera peKH.

PesyneTaTel pagHoreokapTHpOBaHHUS BIOC/IEACTBHH OBLIM
NONHOCTBIO MOATBEPKACHH OypeHHEM, 3eMISHbIMH paboTamu u
TO3BOJIMJIH ONEPATHBHO OTKOPPEKTHPOBATh NPOEKTHHIE PELIEHHs NpH
CTpPOHUTENBCTBE MOCTOBOTO Mlepexoza.

H3vickanue u npoekmupoeanue asmomobunbHvlx 00poz,
MOCMOBBIX nepexo0oe u nymenpogodoe. I'eogpuzuvueckue,
2eonozuqeckue u 2uopozeonozuyeckue ussickanua: [Iipocnexmj /'yl
Kapenaemooop. IIpoexmnan xonmopa. — 2. Ilempo3asodck, 6.2. ~ 6 c.

H3Bneuenue

T'eopanap «I'pot» — reopusnueckuii mpuOOp pagHONOKALMOHHOTO
30HIMPOBAHHS, CHOCOOHBIH ONpeNeNATh CTPOSHHE 3eMIU [NIyOHHOM 10
50 M ¢ ToyHOCTBIO 10 10 cM.

O6nacTh NpUMEHEHHUS:

U3bICKaHUE M MPOEKTHPOBAHHE aBTOMOOMIIBHBIX HOPOT H
TPAHCIOPTHBIX COOPY KSHHI;

MOHCK M pa3paboTka TEXHUYECKHX MACHIOPTOB MECTOPOXIEHHUIH
JOPOXXHO-CTPOHTEIbHBIX MATEPHUAIIOB;

reofie3uecKHe, reoIOrMuecKye ¥ THAPOTIOTHYECKUE H3bICKAHUS,;

U3BICKAHHE U MPOEKTHPOBAHHE MOCTOBBIX NEPEXONOB H
My TETpOBO/IOB;

co3zanue reorpaduyeckux HHOOPMAITUOHHBIX CHCTEM;

TIPOBEAEHUE MACMIOPTH3aLHMM H AMArHOCTHKHM aBTOMOOMIBHBIX
ZOPOT C HCTIONb30BaHHEM NEPEABWKHON 10POXKHOH 1abopaTopu.
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Kynuxncnuxos A.M., Benosepos A.A., Bypoa C.H. Haznauenue
pemonmHusix pabom no pe3yismamam zeopadapusix obcnedosanuii/
/ [opozu Poccuu XXI geka. — 2003. — Ne 4. — C. 70-73.

HN3Bnedenne

C nomoupro reopafapHeix obcneoBaHui aBTOMOGHIBHBIX JOpor
10 paZiaporpaMMaM yCTaHaBIHBAKOTCS FPaHHLIbI (MOJOLIBEI) FPYHTOB H
MONIOXKEHHE YPOBHS I'PYHTOBBIX BOA. Kak nokasanu pesynbrarhl
reopasiapHbiX 06CIIel0BaHHH, TPOEKTHbIE TONIHHBI KOHCTPYKTHBHBIX
CJI0EB JIOPOXKHOM OfieX bl O4EHD YacTo He BbiaepkupatoTcs. [lpu aTom
TaM, TAe He cobIoeHa MpoeKTHas TONIIMHA CJIOS OCHOBaHHS,
00s13aTenbHO yBEIMYCHA 3a CHET MOC/IEAYIOIHMX PEMOHTHBIX paboT
TonHMHA noKpbiTHA. [lepBbie obcnenoBanus B 1998 r. 16 xm
apToMOOMIIBHOH foporkn MockBa — ApXaHrestbek MoKasaiu, 4To Ha 97%
obcnenyeMbix yqacTkax HeoOXOAUMO CHauasa ocyiuuTh pabouuii coi
3EMJISHOTO MOJIOTHA, a MOTOM TIPUCTYMATh K YCHICHHMIO JOPOXHON
ozexart. M3 obcieyeMbix y4acTKoB TONBKO Ha 3% MOXKHO NPOBOAMTD
yCHUIIEHHE NOPOXHOH onexbl 6e3 oCymeHHs TPYHTOB 3eMISHOFO
TIOJIOTHA.

BhisiB€eHHE JUTOJOTHYECKHX TPaHHUIl TPYHTOB, KOTOpoOe
XapaKTepu3yeTcs TpH reopafapHbix paGortax Gombloi aMmaMTynO#
CUrHana Ha NOJOLIBe KaXJIOro CjIof, N03BOIAET HA MPOTAKEHHH
MPONOJIBHOTO MPOQHUIA MPOCIEANTE TONLIHHY CIOEB H3 CTabMIBHBIX
MaTepHasioB, OLIEHHTh COCTOSHUE, a B OnppkaiiiieM OyRyineM u cTeneHsb
3alJIEHHA KOHAMLHMOHHBIX NMecKoB pabouyero cnos AOPOXKHOM
KOHCTpYKUMH. ITo BpeMeHH MpoXOXAeHUS CHrHajla M M3BECTHOH
MOIIHOCTH CJIOF MOXHO CYIHTh O BJIaKHOCTH TPYHTOB 3€MJIHOrO
nosnorHa. U36b1TouHas B1aXHOCTb TPYHTOB YKOKET Ha HE0OXOOHMOCTh
BBITIOJIHEHH paboT 1o ero ocyieHuo. B Tom ciydae, koraa TojmuHa
CJIOEB H3 CTaOH/IBHBIX MaTEPHAIOB HE BbIIepXKaHa, HEOOXOIHMO NOTHAT
3eMJISHOE TIOJIOTHO, HIIH 00ECTIEUHTh OTBO/ MOBEPXHOCTHBIX BOJ, HIH
TIOHM3UTB YPOBEHb I'PYHTOBbIX BOA. JI1% OTBOAA MOBEPXHOCTHBIX BOA
JOCTaTO4YHO OLIEHUTh obecreueHHe MOBEPXHOCTHOFO BOJOOTBOAA,
YAOXHTb JOMONHHUTEIbHBIE BOJOMNPOIYCKHbiE TPYObl W BBINOJIHHTH
NPOYMCTKY U yrmybneHne 60KOBbIX H BOJOOTBOAHBIX KaHaB.
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MakcumaiibHas aMIUIMTYZla CHTHaJIa reopafiapa, Kak MpaBwio,
TIPOSBIIAETCA HA FPaHHIIE FPYHTOBBIX BOJI, KOTOPas JOCTaTOYHO XOPOLIO
yyTaerca no papaporpamme. Ilpu U3BeCTHOM NONOXEHHH YPOBHS
IPYHTOBBIX BOJ, KOIZa HE BBLIEPHKAHO TpebyeMoe pacCTOSHHE OT YPOBHS
IrPYHTOBBIX BOJ IO MOBEPXHOCTH MOKPHITHA, HEOOXOAUMO NpH
TBUIEBATHIX MOACTHIAIOIMX I'PYHTaX MOAHATH BBICOTY 3eMJIAHOTO
NOJ0THA MO0 MPH APESHUPYOLUIMX MOACTWIAIOLIMX IPYHTaX NOHH3UTH
YPOBEHb IPYHTOBBIX BOJI € IIOMOLIBIO IPEHAKEH NTyOOKOro 3aJI0KeHH s,
KOTOpbI€ MOTYT OBITh pa3MeLleHs! Mo 000YHHAMM MITH KIOBETAMH.

IToMuMo rpaHuu rpyHTOB H mojoxenus YI'B, ¢ nomomsio
reopajiapHBIX TEXHOJIOTHIA MOXKHO BBIIEIUTE CNIEAYIOIKE e EKTHI:

1) 30HBI NPOCANOYHBIX H PA3yILIOTHEHHBIX TPYHTOB, KAPCTOBLIX
nedopmanuii;

2) 30Hbl H*HOUABTPALMHA NOBEPXHOCTHBIX U I'PYHTOBBIX BOL;

3) 30HBI HEONHOPOIHBIX, MBUICBATHIX, My4YHHUCTBIX IPYHTOB;

4) nonokeH1e KPUBOH CKOMBXEHHUA Ha ONOJ3HEBEIX YYacTKaXx;

5) HpOCTPaHCTBEHHOE PACTIOIOKEeHHE OAOLIBbI BOAOYTIOPOB;

6) BLIMOMHBI ¥ pa3MbIThIE 30HBI C MepeyBIaKHEHHBIMU TPYHTaAMH
B MX OCHOBaHHH H Ip.

Kynuscnuxos A. B pazeeoky c zeopadapom // Aemomob. dopozu. —
2002.-Me 1. - C. 78-79.

Crarbs nepBasn.

Omn6kn, fonymeHAbie H3-32 HeNPABHJIbLHOH ONEHKH IPYHTOBO-
THAPOreoIOrHuecKux ycJIoBuii, 0ueHbL Z0poro odxoasarcst
aopoxknukam. M36exarb HX MOXKHO, HCIOJIb3Ysi FeopajapHbie
TEXHOJIOTHH.

H3Bieuenne

BaKHOCTb [€TAJIHOTO H3y4YeHHs I'€OJIOrHYeCKOro CTpPOeHUs U
NOBEJEHHS TPYHTOBBIX WJIH TOBEPXHOCTHBIX BOJ MPH MHXEHEPHBIX
M3bICKAHHUAX MOJ CTPOHTENILCTBO M PEKOHCTPYKLIMIO aBTOMOGHIIBHBIX
JIOpOT He BbI3biBaeT COMHEHHH. OIHaKO IPYHTOBO-THAPOTEONOrHYECKHE
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H3bICKaHUS O4€Hb TPYAOEMKH, TO3TOMY IPH WX BBHINIOTHEHHH IUIOTHOCTB
wypdoB, OYPOBBIX W 30HAHPOBOYHBIX CKBaXMH O4eHb HM3Kas, H
pe3y/bTaThl H3bICKAHHH HOCAT MHTEpBaJIbHBIN Xapaktep. Bosee Toro,
[IPH HPOJIOKEHHH HOBBIX TPACC aBTOMOOHJIbHBIX JOPOT WIH pa3BeikKe
KaphepoB JOPOXHO-CTPOHTEIbHBIX MaTepHaJioB He Bceria
MeXaHu4eckue Gypsl MOTYT ObITh [OCTaB/IEHbI K MECTY IPOBEJCHHSA
paboT, a pyuyusim OypeHueM Takke TpylaHo nobutscs Tpebyemoii
rIoTHOCTH. ['eonoruyeckuii Xxe paspes Mex 1y AByMsi CKBOXXHHaMH (FIH
uyp$aMu) NPOrHO3UpyeTCs re0IOroM UCXOAS M3 €ro 3HaHMH 1 OMbITa
paboTsLl.

B T0 ke BpeMsi OCHOBHbIE pa3pylueHHs aBTOMOOW/ILHBIX JOpOr
BBI3BIBAIOTCS HEAOCTATOYHBIM 3HAHHUEM I€0SIOTHYECKOT0 CTPOSHHSA IPH
TIPOEKTHPOBAHUH WJTH HEMPeCKa3yeMbIM MOBEJEHHEM IPYHTOBBIX BO,
0coBeHHO B MecTax MEXAy BbINONHEHHbIM OypeHueM. OmuOkH,
JOMYIEHHbI® H3-32 HENMpaBHIbHOH OLEHKH TPYHTOBO-
TMAPOreoNOrHYECKHX YC/IOBHIA, OUEHD IOPOro 00X0AATCS JOPOXKHHKAM,
M UX YCTPaHCHMEM NPMXOXHTCS 3aHUMaTbCA €XEroiHo, TaK Kak
M3MEHUTD HaNpasiieHHUe SKCILTYaTHpyeMoii aBTOMOOWIBHOM JOPOTH He
TaK-ToO MpPOCTO.

A 3HaYuT, HeoO6XOAUMBI BHICOKONMPOM3BOAUTEIbHBIE,
IKOJIOTHYECKH YHCTHIE W Hepaspyllualolllie MeTOAbl onpeaesieH s
IPYHTOBO-THJIPOre0JIOrMYECKOTO CTPOCHHS, MO3BONIOLIHE MONTYYUTh
HenpepbiBHble pa3pe3nl. K TakuM MeToJaM OTHOCHTCH
[OJNOBEPXHOCTHAA PAaJHONOKALMSA, peain30BaHHas B TPYHTOBHIX
(KOHTaKTHBIX) reopajiapax.

Yro e mpeacrasiseT U3 cebd reopasap, KakoB IPHHUMII €ro
neiictBuA? KakoBbl Hay4Hble OCHOBBI €10 IPUMEHEHHS?

B coctas reopaaapa, nanpumep, HiMnpubopoctpoenns u 000
«Jlorucy, BXOOAT CleAylOUIHe YCTPOHCTBa: aHTEHHOE NMPHUEMHO-
nepealolee, ynpasneHus, oOpaboTkd M MHIMKALMY, a Takke 6ok
NUTaHUSA U TPAHCITOPTHOE CPEACTBO.

[epenaromee ycTpoiicTBO npeacTaBieHo ¢dopMUpoBaTeneM
HMITY/IbCa H MCTOYHHUKOM ITUTAHHA BHICOKOBOJILTHOTO HanpsbxeHus. Ha
KOpITyC IPUEMHOM aHTEHHBI YCTAHORJIEH IIMPOKOMONIOCHBIH YCHITHTEND
fIpMeMHHKa. YCTpPOICTBO yNpaBleHHs NPEeIHa3HAaYeHO IS CBA3M
ycrpoiicTBa 06paboTkM M HMHAMKALMH C MPHEMHO-NEPENAIOLINM
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YCTPOHCTBOM. YCTPOWCTBO ynpaBli€HHs COCTOMT M3 YyCTpPOHCTBa
BBIOOPKHM H XpaHEeHHMSA, YCTPOHCTBa CTPOGOCKONHYECKOH pa3BepTKH,
BHAeOycHaHTENA, aJdaBUTHO-UUDpoBOro npeobpazosarens u
cHrHanbHoro mnpoueccopa. ®yHkuuu o6paboTKH ¥ HHAUKALUH
BBIIONIHAET HOYTOyK. BOk MATaHHS COCTOMT M3 aKKYMYJIATOPHOM
6arapen.

Pa6ora npnbopa ocHOBaHa Ha HCNOJB30BAHHH KJIaCCHYECKHX
NpUHUMNOB paguonokauuu. Ilepenarouteit aHteHHoi npubopa
M3UTY4al0TCA MMITYJIEChI MAJIOH JUTUTENBHOCTH (€AMHHULIBI HAHOCEKYH/bI ),
uMeroiue 2-3 nonynepuoAa KBa3UrapMOHHYECKOro CHTHajxa U
JOCTaTOYHO IHPOKUH CIIEKTP H3ITy4eHHUA.

Bri6Gop AMMTENBHOCTH MMITYNbCa OTpeaensercs HeoOXoauMoi
mTyOUHOM 30HAMPOBaHMA M paspeluaiomell crocobHOCTbIO mpubopa.
JAna GopMHpPOBaHNS MMIYIBCOB HCMONB3YETCS BO30OYyxIeHHe
LIMPOKOTIONIOCHOM Nepeialollel aHTEHHBI NepenagoM HaNpsKeHUs.

Hsnyuaemslii B uccrnenyemyio cpeny UMAYIbC OTPaKAeTcs OT
HaXOIAIIUXCA B Hell MPEeaIMETOB WM HEOLHOPONHOCTEH Cpeabl,
HMEIOIIHUX OTIHYHYIO OT Cpeibl AUMEKTPHUECKYIO IPOHHIIAEMOCTD HITH
MPOBOJHUMOCTb, NPHHHUMAETCH IIHPOKOINOJOCHOH AHTEHHOH,
YCHIMBA€TCA B LHMPOKOTIONOCHOM YCHIHTENE, IpH NOMOIIH aHaJIoro-
mdposoro npeoGpasoBarens npeAcTaBisercs B UM(GPOBOH BUA H
3allOMHHAaeTCs ANA nocheayooieii o6paborku ¢ BU3yanusauueid Ha
3kpaHe HOyTOyKa B BHAE pagaporpamMmsl. ITo ckopoCTH NPOXOKIESHHA
CUTHala M XapaKTePHCTHKaM JUHUH CHH(}a3HOCTH omnpenensercs
reoJloruueckas cpeaa.

B xadecTBe TPaHCIOPTHOIO CPEJCTBA MOTYT HCIIONB30BaThCS
BE3EXO/bl, CHEroXobl, aBTOMOOWIH, BepToeTsl. [Ipu BhIMONTHEHHH
paboT Ha o6bekTax MajioW NMPOTAKEHHOCTH MOKHO BPYUHYIO
nepeMeIaTh reopajiap 1o NoBEPXHOCTH.

Panaporpammbl, mony4eHHbi€ B NONEBBIX YCIOBHAX, MPOXOAAT
KaMmepanbHy1o 06paboTKy i HHTepIpeTaLuio no nporpamme «l'eockan».

20



Kynustcnukos A. B pazeedky c zeopadapom // Aemomob. dopozu. —
2002. - M 2. - C. 10-11.

Crarbs BTOpas
O npaMeHEeHHH re0paJapoB NPH JHATHOCTHKE
aBTOMOGHJILHBLIX A0POT
INonnepxanue aBTOMOGHIBHBIX Aopor B paboTocnocobHOM
COCTOAHNU TpebyeT BBIMOIHEHHS CBOEBPEMEHHBIX U 3(QeKTUBHBIX
BHJOB PeMOHTHBIX paboT. [1o pe3yinbraraM AHArHOCTHKH TIONy4aeTcs
MOJIHBIA CHEKTP KOJNUYECTBEHHBIX XaPAKTEPHUCTHK Y4YaCTKOB
aBTOMOOWIIBHBIX ZOPOT: MOZY/Ib YIIPYTOCTH Ha MOBEPXHOCTH HOPOXKHON
KOHCTPYKLIMH, KO3 dHLMEHT CLiETUIeHHSs, POBHOCTD MOKPHITHA H T.A.
OnHAaKo OHM OTPaXKaIOT TONBKO COCTOSHHE NMOBEPXHOCTH
KOHCTPYKLMH, He OTBeYas Ha BOMPOC: a YTO )K€ HPHBOAMT K TAKOMY
COCTOSIHHIO, YTO «OONUT BHYTPW» NOPOXKHOM KOHCTPYKLHK?

H3Baeuenne

1. Kak 3am1gHyTb BHYTpPb JJOPOXHOM KOHCTPYKLIHH

B Hactosuiee Bpems Haubonee pacnpoCTpaHEHHBIMH BHAAMH
PEMOHTOB SBIAIOTCS PaCUMCTKA BOJOOTBOAHBIX KAHAB M HauboIee 4acTo
NPUMEHAEMOE YCHIEHHE NOPOKHBIX OfEXKA. YCHJIEHHE MOPOXHBIX
O€XK]I OYeHb JoporocTosiiee meponpusTiHe. OnHaKo, KaK MOKa3aiu
HallIH HCCIIeJOBaHHUA, BCE 3TO JJaeT TOMbLKO BPEMEHHBIH pe3yibTar Ha 2-
3 roza, Tak KaKk O4eHb HaCTO CaMa NPHYNHA BO3HHKHOBEHMUS NPOCAJ0K
¥ TPEIIMH He onpeneieHa M Ae(EKTs BHOBb MOABJIAIOTCS Ha HOBOM
TIOKPBITHH.

Heobxonnma metoauka, koTopas Hapagy C KOJMYECTBEHHBIMH
XapaKTepHCTUKAMM NO3BOJIMT YCTAHOBUTH NMPHYUHY pa3pyIUCHHS,
3arisHyB BHYTPb JAOPOXXHOHW KOHCTpYKUHH. Jlnsg HazHayeHHS
3(peKTHBHBIX BHIOB PEMOHTHBIX PaboT HEOOXOXMMO 3HATH TOJIIMHBI
KOHCTPYKTHBHBIX CJIO€B HOPOXHBIX OXEXJ; THMBI, BIaXHOCTh U
ILJIOTHOCTB TPYHTOB 3€MJITHOTO NOJIOTHA H MOACTHIIAIOLIET0 OCHOBAHHS;
TMOJIOXKEHHE YPOBHA FPYHTOBBIX BOA M, HAKOHEL, MPOCTPAHCTBEHHOE
OuEpTaHHE NONOLLIBLI FE0IOrHYECKHX CJIOEB MO TEIOM HACBINH, a TAKKe
MECTa PacloJIOKEHHs 30H Pa3yIUIOTHEHHBIX TPYHTOB, MyCTOT H
MHOWIBTPaLMK NOA3EMHbIX BOA.
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Bce BhillenepeyHcieHHblE NapaMeTpbl MOXKHO ONPEAETHTh
TOJIBKO C romomiblo reopaapoB. Ilepebie Hay4Hbie HCCNEOBAHHA C
KCMO/b30BaHUEM IreopaiapoB, BhimonHeHHsle AI'TY ewe B 1998 rogy
(cM. «ABTOMOOHIBHBIE fOpOri», 12, 1998 1) mokazaiy, 94T0 NpoeKTHas
TONMHHA KOHCTPYKTHBHBIX CJIO€B JNOPOXHOH ONEXAbl He
BBIIEPXKHMBAETCA, KOHAULMOHHBIE NTECKH B OCHOBaHHUM JOPOXHOM
ofexIbl M Telie 3eMASHOro MOJOTHA 3amieHsi. Ilox neicreuem
JHMHAMH4YECKOH Harpysku B HHXHEH 4aCTH 3€MJISHOTO NOJOTHa
HENOCPEICTBEHHO MO, MPOe3KeH YacThio 00pasoBaInCh B ONEPEHHOM
4 NPO/IOJILHOM HAMpPaBJIEHHAX MHOrOYHCIEHHbIe yrnybnenus B
BOAOHENIPOHHLIAEMBIX I'PYHTAX, B KOTOPBIX CKAILTUBAIOTCS MOA3EMHbIE
BoAbl. B nonydeHHplx pa3pe3ax MpOCMaTpUBAIOTCS 30HBI
Pa3syIUIOTHEHHbIX FPYHTOB M 30Hbl HHOHIBTPALIK BOIbI.

3a Tpu MOCNEAYIOMMX rofa HaMy GbLI HaKoTUIeH OOMbILONM OmBIT
obcnenoBaHus ROPOXKHEIX coopyxeHHi. Beero ob6cnenopato Gonee 150
KM aBTOMOOMJIBHBIX OpOT Ha TeppHTOpHH 4 cyObekToB Deneparuu
cepepo-3anaja Poccuu.

Henr obcnenosauuii — HazHayeHHue 3P PeKTUBHBIX BHAOB
PEMOHTHbBIX paboT Ha OCHOBE IIPOBEACHHBIX reOpaiapHbIX U3MEPEHHUIA.
Tak xak onHOH U3 IMIaBHBIX MPHYKH paspyIIEHHs JOPOKHBIX OAEXKH Ha
cesepo-3anaze Poccun ssnsgercs nuskas Hecywias cRocobHOCTh rpyHTa
3€MJISTHOTO [10JI0THA ¥ MOACTUJIAIOLIMX CIIOEB, TO paboThl IPOBONMIMCH
TPYHTOBBIMH (KOHTAKTHbIMH) pajJapamH.

2. T'eopapaps! pupmbl «Jlorue»

IMepen BoimonHeHueMm paboT M3yuyaeTcs BCA MMelollascs
JOKyMeHTauus no obcieayemoit nopore (pabodue mpoexTsl,
NPOONbHbIE NPOGHIM YUACTKOB JOPOTH, PE3YNIBTAThl ONMpeAe/IeHHU
pOBHOCTH, K03ddHUIHeHTa CUenIeHHs U MOAYJeH ynpyroctd Ha
TIOBEPXHOCTH MOKPLITUA U T.1.). [To 3anaHHO#M rTyG1He 30HAUPOBAHUA
BeIOMpaeTca TUN aHTeHH. IIpoBoauTCs KOHTpOAbHOE OypeHHe H B
3aBMCHMOCTH OT NOCTaBIIEHHBIX 3a1a4 W3 pacyeTa 3-15 cKBaxkuH Ha 15 kM
aBTOMOOWJIBHOH JOPOFH C OINpeJe/ICHHEM TOJLIMHEI C/IOEB HOPOXKHOM
KOHCTPYKUHH H oT60poM npob rpyHTa. [Io oTo6paHHBIM mpoGam
omnpenesnserca GaKkriHyeckas BIaKHOCTb rpyHTa. HasHavaercs MapuipyT
ABikeHus. PaboTel BHIMONHAIOTCA Ha Gase aBToMoOunel YA3 npu
ckopocTH 2-5 xm/4. Tlpu nposeneHHu paboT MpHIEPKHUBATUCEH
cnenywouei TEXHOJOrHH. 3anUChIBAIOTCA HenpepblBHbIE (aiiiibl
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NPOTSHKEHHOCTBIO | KM B NMpPONONBHOM HampaBieHHH, a Takke MpH
PY4HOH MpOTsSXKe reopagapa B MeCTaxX CBEPOYHBIX KOHTPOJBHBIX
GypeHuit B oniepevHoM HarpaBiceHHH. OTMeuaercs 10 30 METOK Ha KM.
C noMompi0o METOK (QHKCHPYIOTCA CHUTyallHs H HHXEHEpHHIE
COOpYXXEHHS Ha I0pOre, TEXHHYECKoe COCTOSHHE TTOKPBITHS.

JIMarHoCTHKAa OCYHIECTRIIIETCS NMPEUMYLUECTBEHHO KOHTAKTHBIMH
(rpyHTOBBIMH) reopajiapaMH ¢ aHTeHHbIMH Onokamu AB-250, AB-400
u AB-1200 (pazpaboruux HUHnpubopoctpoenus u OO0 «Jlorucy,
I. XXyxkoBckwif).

B nipoitecce BbinonHenns paboT yCTaHaBIHBAIOTCA CIELYIOLIHE
HcXOqHble mapaMeTps! (cM. Tabm. 1).

ITo pesyabraraM reopagapHbiX paboT OGbUIH MOJYYEHBI
JOCTAaTOYHO XOPOIUO YHTaeMble BOJHOBBIC KAPTUHKH MO KAXKIOMY
KWIOMeTpy o6cienyeMsiX yuacTkos aopor. [Iperobpabotka, o6paborka
W MHTEpIpeTalys 3anHCaHHbIX (aiioB BRINOMHLINCEH MO MPOTpaMme
«GeoScany» (paspabotunk nporpammbl HUHnpuGopoctpoenns u
000 «Jloruc») Ha kadeape aBToMobHIbHBIX Aopor AI'TY.

HccnenoBaHnamMH BBIABICHO BHYTPEHHEE CTPOEHHE JOPOKHBIX
KOHCTPYKUUH (TeOMETpUYECcKOe OUepTaHHe MOJOIIBEI M KPOBIIH FPYHTOB
3€MJISHOTO MOJOTHA M MNOACTHJIAIOIEr0 OCHOBAHHUA, 30HBI
Pa3yIJIOTHEHHOTO TPYHTa, 30HbI MHGHABTPALM BOABI H MOMOXKEHHE
VI'B), onpeesieHs! IPHYUHbI Pa3pyLUEHUs TOKPHITHIi aBBTOMOOHIBHBIX
JIOpOT.

Kyausncnuros A., Bypoa C. B pazeedky ¢ zeopadapom //
Aemomob. dopozu. - 2002. — Ve 3. - C. 70-71.
Crarbs TpeTbs
OueHKa 3a1aCOB A0POKHO-CTPOHTEILHLIX MATEPHAIOB B
Kapbepax

H3Baeuenne

I'pyHTOBBIE pafiaph! O3BOJIAIOT 30HAMPOBATH KAPhEPbl KAMEHHBIX
MaTepHalIoB M IPyHTOB Ha rmy6HHy or 0,5 1o 50,0 M ¢ paspeinaromeit
cnocobHocTho cootBeTcTBeHHO OT 0,05 10 2,0 M. Ipu 3TOM MeTon
ABJISETCS HEPa3PyIAIOIAM 1 IKONOTHIYECKH YUCTHIM.
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3agauaMu HCCEHOBaHMH ABWIMCH OLIEHKA 3alacoB JHOPOXKHO-
CTPOMTENbHBIX MATEPHANIOB  BBISB/ICHHE BOZMOXHOCTEH NPHMEHEHHS
reopagapoB [JIs U3bICKaHUH IPYHTOBO-THAPOre010rHYeCcKHX YCIOBHH
B Jiecy, oTpaboTka TEXHOJOrHH MpoBeJeHHs paboT, onpeneneHHe
Pa3MepOB BCKPBIIIHbIX paboT U 3an1acoB I10JI€3HOM TONILM B Kapbepax,
a TaKoKe MOUCK MECTOPOXKIECHHIH KOHAHIMOHHOIO MecKa IS OTCHIMKH
3eMJISHOTO MOJIOTHA.

INepen BbINOTHEHHEM MTONEBBIX PabOT U3y4aIach BCA HMEIOIIAACH
JOKyMeHTaLus 1o obcneayeMoMy paiioHy (TonorpadHyeckue KapThbl,
HpONObHEIE NPOQUIH AOPOr, NAcnoOpTa CyHIECTBYIOLIMX KaphepoR).
BriOupanucs TUNBI reopagapoB H aHTEHH, TEXHOJIOTHS BBIMONHEHHS
paboT B 3aBUCHMOCTH OT peiaemsix 3aaa4. J{na BeimonHeHus pador
6611 BbIOpaH oTedYeCTBeHHbIH reopajap KOHCTPYKLMH
HHH npubopoctpoeruns uM. B.B. Tuxomupora u OO0 «Jlorucy. Jlns
OLIEHKH pa3sMepoB BCKPBIIHBIX pab0T OCTAHOBUIIMCH HAa aHTEHHOM OJI0Ke
ADb-400, a 3anacoB rone3HoH ToMH — Ha aHTeHHOM Onoke AB-250 (cM.
Tabmn.).

MonyyeHHbie B TMONEBBLIX YCJIOBHAX pajaporpaMMsl
obpabarbiBaJINCh M HHTEPNPETHPOBATHCH Ha Kadepe aBTOMOOHIBHBIX
nopor AI'TY no nporpamme «I eockany, pa3paboTaHHOH COTPYTHHKAMH
000 «Jloruc».

Ha nonydeHHBIX pagaporpamMmax HDOCTAaTOYHO YETKO
NPOCMAaTPUBAETCS BCKPbIIA M3 CY[NIMHKA C BKIIOYEHHSIMH TPaBHA H
rajgeyHuka, a HIKe — BaJyHHO-TalledHHKOBBIH FPYHT C MECYaHbIM
3anonHuTeneM. Pacuer o6beMOB Mone3HOH TOJNMM U BCKPBILIH
BBITIOJIHAJICA 1O PETY/ISPHOH CeTKe Ha OCHOBE MPOCTPaHCTBEHHOIO
MozenupoBanus no nporpamme CREDO.

Mo pe3yasTaTaM BHINOJIHEHHBIX pabOT YCTAaHOBMEHO:

1. 3a ape paboume cMeHbl TPYIION K3 YETHIPEX YENOBEK C
HCNOJIb30BAHUEM Te€OpafapHbIX TEXHOJIOTHH ONpejeNieHbl 3anachl
BaJIyHHO-TaJICYHHKOBOMH cMecH (puc. 2) B Kapbepe «OKTAOpbCKHii-2»
(rwromwanp 3,4 ra) B pasmepe 500 Toic.m>.

2. T'eopangap ¢ anTeHHbIM 6nokom AB-250 nmo3Bonser npu
ONTHMH3ALMN 3aJaHUA Ha4YaJbHBIX MapaMeTPOB YCTAaHOBHTD
TEOJIOrHYECKMI pa3pe3 B Kapbepe C CyXoOif BaJiyHHO-TaJie4HHKOBOH
cMechio Ha nrybuny x0 20-27 m.
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3. FeopapapHbie TEXHOIOTHH CrIOcOGHBI 3 PEKTHBHO OLIEHUBATD
3anachl Nec4YaHbiX, FPaBHIHO-TIECYaHBIX H BaJlyHHO-TaJleUHHKOBbIX
cMeceit.

4. B HacTosiiee BpeMs reopafapbl MOT'YT OBITh HCIIOIb30BaHbI
NpH OUEHKe 3aMacoB JAOPOXHO-CTPOHTENBHBIX MaTepHaIOB B
NpeJBapUTENbHO O0OHAPYKEHHBIX MECTaX 3aJIETaHHs NOJIE3HOH TOJILH,
B TO BPEMS KaK MOMCK KapbepoB C MOMOLIBIO reopalapoB MOKa elie
SBJIETCS MaJIONPOU3BOAUTENBHBIM, TaK KaK TpeOYeT AONOITHUTENBHBIX
UCC/IeIOBaHUM, CBA3AHHBIX C BBITOJIHEHHEM TapHPOBOYHBIX paboT B
PasHBIX I'PYHTOBBIX CpPENaX M Pa3HbIX NPHPOAHO-KIUMATHYECKHX
YCJIOBUSAX.

TakuM 006pa3oM, HCTIONB30BaHHE BbICOKONPOU3BOAMTENbHBIX,
9KOJOTMUYECKH YHUCTBIX M HEPa3pyLLAIOWIMX NeopalapHbIX TEXHONOrHH
HCKJIIOYaeT HeOOXOAMMOCTb yCTpPOHCTBA GOJBIIOrO KONHYECTBa
CKB2XMH W He BEleT K INOrpeIHOCTAM, CBA3aHHBIM C HEBEPHBIM
TOJKOBAHHEM TPOXOMIEHUS TMONOLIBBI N€OJIOTHYECKUX CIIOEB MEXIY
CKBAXKMHAMHU.

Kyauscnuxoe A., Benozepos A. B pazeeoxy c zeopadapom //
Aemomob. oopozu. —2002. — Ne 4. — C. 46-47.
Cratpg yeTBepTas
BrisiBienne xepeKTOB 3€MIAHOTO NOJOTHA
reopagno/i0KaluOHHbLIMH METOAAMH

M3Bneuyenne

Teopanapbl nMo3BOJAIOT ONpeneniTh AeEKTh B IpyHTax
3eMJIIHOTO MOMOTHA ¥ MOACTHIAIOMEr0 OCHOBAaHHS B BUJE PAa3MBITHIX
30H, 30H Cy(QOo31H, MyCTOT, BIMOMH H T.J1.

Jloka3zarenbcTBoM 3h(EKTHBHOCTH 3TOro MeToga MOTyT ObITh
paboTsl, MpoBedeHHbIE MO NOrOBOpY ¢ JlenapTaMeHTOM ROPOKHOro
Xo3giicTBa agMUHHcTpauu Bonoroacko# obnactu Ha y4yacrke
asToMoOUBHO#M foporu TorsMa — Hiokcenunua — Bennxuit Yetior npu
nepecedeHnH pyubs ITypHsiit. 3nech Oblia ynoxeHa B CBoe BpeMs OHa
M3 NIEPBBIX BOZOMNPOITYCKHbIX TPYO NPSMOYrOIBHOrO CEYEHHUs pa3Mepom
3x3 M u uHKOIL 46 M. BricoTa Hachinyu Haa TpyOoH npesbiana 12 .
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OcHOBHOI1 MPUYMHON aBAPUHHOIO COCTOSHHS 3€MJLTHOTO NOJIOTHA
6110 onagaHHe NMaBOXKOBBIX BOJ B TEJIO 3€MJISHOIO IOJIOTHA CHH3Y
W3-3a HAPYIUEHHS CIUIOLIHOCTH BONOTIPOIYCKHO# Tpy6bl. B cBOE Bpems
Tpyba 6bi1a ycTpOEHAa M3 Kejle300€TOHHBIX MOCTOBBIX CBaH ¢
OMOHOJIMYMBAHHEM CTEHOK 6ETOHOM H yCTPOHCTBOM JIOTKA M3 COOPHBIX
e Ne306e TOHHBIX JOPOXKHBIX MIUT. B TeyeHue mocnenHux nert Obiio
3a()MKCHPOBAHO /1Ba MaBOAKA C PacXOAOM BOJBI BbIII€ PacyeTHOIo
3Ha4YeHHs. B nepuo 3TUX NaBoAKOB IUIWTHI MOAMBLIO H BHIGPOCHIIO B
BoaoOoitHeIH konogen. JIOTOk OKasaics HHKE YPOBHS HOKOBBIX CTEHOK
TpyOBI.

[1pu o6cnexoBaHnM TPYOHI U GBI 3a(PUKCHPOBAH Pa3phblB MEXITY
CTEHKaMH M JIOTKOM Ha BEITMYHHY NpOBana JIOTKa. bokoBhle cTEHKH
MeCTaMH BBIKPOLWIMIMCh W MMEIW BEPTHKaNbHbIE TpeulUuHbl. B
pesysbTaTte 3TOr0 MEXIY CBasMU OOKOBBIX CTEHOK, a TaKoKke MEXAY
NOTKOM U GOKOBBIMU CTEHKAMH BOJA [IPOCAUMBAJIACH B TIOAOLRY HACDIIH,
YTO MPUBEJIO K BBIMBIBAHMIO I'DYHTA HHMKHE#H YacTH 3eMJISHOTO TOJIOTHA.

B MoMeHT obcnienoBaHMs 1paBblil OTKOC HAaChiNK OblT 4aCTHYHO
Pa3MBbIT. OTKOCH! HACKINH ObITM OYEeHb KPYThIE€ U UMeNH KOO HULHUEHT
3a/I0KeHns MeHbLue Tpebyemoro. Ha naHuoM ydactke aBTOMOOHILHOM
aoporu 6b11a BUIHA HEBOOPYXKEHHBIM ITTa30M MPOCaiKa Ha IOKPBITHH
n3-3a 0CaAKH 3EMJISTHOIO IOJIOTHA, @ TaKXKe npocMarpuBalach Ha CTBIKE
ROKPBITHS ¢ 060unHON BhIMOMHA AuaMeTpom 30 cM.

BbiMonHa 06pa3oBanach Kak M3-32 BBIMBIBAHMA H OGpYIIEHHA
rpyHTa B HHXHEH 4acTH 3€MJISHOrO [1010THA, TaK M H3-3a
Heo0ecneueHHOCTH NOBEPXHOCTHOTO BONOOTBO/A, TAK KaK B Pe3y/bTaTe
OCaZlKH H CHEroOYUCTKM C MOBEPXHOCTH MOKPBITHA BBICOTHOE
ToioXKeHUe GPOBKH 3eMIITHOTO NOJIOTHA OKA3aJI0Ch BHILIE, YeM Y KPOMKH
npoexeii yactTH. [IpuKkpoMoUHbie TOTKH He paboTanu, cOpoc Bogs! U3
JIOTKOB He obecneunBasics, Tak Kak ObUIH pa3pyLieHbl fiepenaabl H3-3a
pa3MbIBa OTKOCOB Hachini. BusyanbHoe obcnenoBanne noxkasano, 4ro
TipH TONIMHE achanbTOOCTOHHOTO NOKPhITHS, cocTarnstomeit 18-20 oM,
my6HHa BRIMOMHBI JocTHIa B ee uenrpe 60 cm. Ilyrem npocmorpa
6b1UTH YCTaHOBNIEHB Pa3MEpbl BBIMOMHBI B IPOXOIBHOM M NMONEPEYHOM
HalpaBjleHHH, KOTOPhIE COCTABUAH COOTBETCTBEHHO 3,6 H 4,0 M.
[pobnemy ycyry6nsno 1o, 4To o AaHHOMY Y4YacTKy aBTOMOGHIIbHO#M
JOPOTH OCYLIECTBIAIM JIBHKCHHE TAKEIIble aBTOMOOWIH — JIECOBO3bL.
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Jnst obceloBaHHS 3eMIIIHOTO MOJIOTHA HaJi BOXONPONYCKHOM
Tpy6oii 6bu1 Hcnonb3oBal reopanap HUHMnpubopoctpoeHus u
00O «Jloruc» ¢ aHTteHHBIM 610koM AB-150. lauHbiii 610K UMen
HEHTPaTbHYIO YacToTy 150 MI'1, nacnopTHYIO NTYOUHY 30HAMPOBaHUS
6-15 M, pazpewaroutyro cnocobrocts 0,35 M B Maccy 20 kr.

3amuch pasaporpamMm MpoBOAMNACE NPH Py4HOH OyKCHpOBKe
aHTeHHOTO 6:10Ka. PaGoTHI BBIMOMHMTACH B PEXXUME IO NTEPEMEILCHHIO
NpH AManasoHe passepTku 200 He, KOMHYECTBE ToYEK MO rydune 510
WITYK, KOJIMYECTBE HAKAMIMBAEMBIX OTYETOB 8, AMANEKTPHUYECKOMH
MIPOHHLIAEMOCTH cpefibl 4,5. 3aMepbl BBITIONHSAIMCh B MOMEPEYHOM
HampaB/eHHH KaK CJIeBa, TaK M ClipaBa MapajulesibHO ocH TPyObl Ha
pacctosinuu 20, 50, 100, 200, 250, 300 u 400 cM oT BHelLIHe#H
MOBEPXHOCTH TpyOpl. B mpogonbHOM HampaBieHMH CKaHMPOBaHHe
BBITIOJIHSUIOCH 110 JIEBOH U NpaBoi KPOMKaM MpoeKel YacTy U 1O OCH
JOpOTH.

3eMIIIHOE NOJIOTHO GBUIO CII0XKEHO M3 MBUIEBATOro CyrIHHKa. B
MepeyBIaXHEHHBIX CYTIHHHCTEIX IPYHTaX MIyOHHA 30HIMPOBAaHHS
anrensbiM 6nokom AB-150 mocturaer Bcero ymmb 5-6 M. PaGoTtsi
BLIMOJIHSJIMCh JIETOM MPH CYyXMX IPyHTaX 3e€MJITHOTO MOJIOTHA, KOraa
BJIQXXHOCTb CYNJTHHKA B TeJI€ HaChINH Obljia MMHUMaITBHOMH. TeM He MeHee
NpEeANPHHATbIE MOMBITKH YBEJIHYHTh MIyOUHY 30HAMPOBAaHHA 10
10-12 M myTem YCHJICHHMS CUrHa/a NpUBENH K TOMY, YTO A0 IJ1yOHHBI
5-6 M curHan 611 xopowuii U ObUIa NoJTyYeHa nosiHas uHopMauus, a
D1y6xke ObUTH Pa3nHYMMBl TOBKO IyCTOTHI.

TMocne 06paboTKK M MHTEPIIPETALMH MOTYYEHHBIX paiaporpaMM
OB MOCTPOEHbI Pa3pe3bl COCTOAHUA 3€MJIAHOIO MOJOTHA Haj
BOAONPOMYCKHO# TpyOo# BepTHKaNbHOM INIOCKOCTHIO B NIPOAOIbHOM M
HOMEPEYHOM HAINpaB/ICHHAX, a TAKXKe FOPH3OHTANIBHOH THIOCKOCTBIO.
ITpu 31om nporpamma «Geoscan» (paspaboruuk HUHnpuGopocTpoenus
n 00O «Jloruc») mo3ponseT NpocMOTPETh paspessl nwoboit u3
NepevHCIIeHHBIX UIOCKOCTeH Mpu o00M 11are, a Takoke MOCTPOMTh
NPOCTPAHCTBEHHbIE KAPTHHKH NMPH Pa3lH4HBIX PACCTOAHUAX
BEPTHKAJIBHBIX (PaccTOAHHE OT OPOBKM 3€MIITHOTO MOJOTHA H OCH
TPYOBl) H FOPH3OHTANIBHBIX Pa3pe3oB (PacCTOSHUE OT MOBEPXHOCTH
MOKPBLITHA) (CM. CXEMBL).

To pesynbraram paboT ObLTO YCTaHOBIEHO:
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a) GonblIas pa3sMbITas 30Ha C MepeyBIaKHEHHBIM OCHOBAHHEM
HaXOMHUTCA MOJA MPaBOH MOJOCOH NBIKEHHS H HMeeT CleAyollHe
MaKCUMaJibHBIe pa3Meph!: IkpuHa 3,0 M, 1uiuHa 6,0 M 1 DTy6uHa 1o S M
OT NOBEPXHOCTH NOKPbITHS;

6) Manas pa3MbiTas 30Ha C INepeyBIaXHEHHBIM OCHOBaHHEM
HaXOJIUTCS TaKXKe MOJ| MpPaBOi MONOCOH ABHIKEHHS M HUMeeT AJIMHY
3,0 M, wHpHHY 4 M ¥ MTyOHHY 0 1,4 M OT MOBEPXHOCTH NMOKPHITHA;

B) I14Th Y3KHX U [TyOOKHMX LITHHAPHYECKHX BBIMOHH, 110 KOTOPbIM
BOJa MpPOCa4YHBAeTCA B OCHOBaHHE 3E€MJIAHOrO TMNOJOTHA M3
BbIILIEyKa3aHHbIX 30H NepeyBJaXXHEHHOro rpyHTa. JlnaMerp BHIMOHH OT
0,6 10 1,3 m.

JlanHble ABIAEHUSA (Pa3MbiThie 30HBI H BBIMOHHBI) MOXHO
OGBACHHUTD TEM, YTO B CYNTMHUCTOM PpYHTe ObLIM BKJIIOYEHHA U3
CYNec4aHOro M NecHaHoro rpyHTa, Mo KOTOpHIM Habaomanuch
BBIMBIBAHHE HaCTHUI{ FPYHTa CHH3Y H3-3a pa3pyLleHHUS KOHCTPYKLHH
TpyOb! ¥ GUABTPALIKSA TOBEPXHOCTHBIX BO.

Takum o6paszoM, HepazpyuiatoimH (GypeHHe He BBITONMHANOCH).
9KOJIOrHYECKH YMCTHIMH METOIAMH B T€UEHHE OJHOM paboueii CMeHsb!
ZIByMsi oneparopamMH GBUIO BBINOIHEHO ckaHHpoBaHHe. OKOJIO HEAeH
6b110 3aTpaueHo Ha 06paboTKy ¥ MHTEpHIpETaLUIO pajaporpaMmm.
PesyapTarsl 3TUX paboT MO3BOJMIH NOJYYHUTh KauyeCTBEHHBbIE
(BHYTpeHHHE Ae(EeKTb 3eMIISHOrO MOJIOTHA) H KOJUYECTBEHHbIE
(MecTopacnonoxeHne) OLIEHKH COCTOSHHA 3eMIHOrO [OJIOTHA.

Kynuwicrnuxoe A. B pazeedxy ¢ zeopadapom // Aemomob. dopozu. —
2002. - M 5. - C. 72-73.
Crartba naras
I'pyHTOBO-rHApOIOrHYecKHE H3LICKAHHS TPACC ABTOMOGHILHBIX
AOPOT € HCI0/Ib30BAHHEM reopasapos

Hssaeuenne

I'pyHTOBO-rHApPOreoJorHueckrue YCIOBUSA OIpPEAENAIOT
CTPOMTEIIBHYIO CTOMMOCTb ROPOXKHOTO COOPY)XXEHHS H BO MHOIOM
BIHAIOT Ha paboTOCTIOCOOHOCTD H 3aTpaThl B MPOLIECCE IKCTUTyaTalMK
aBTOMOGHIILHOMH A0pOTHK.
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OnHo#f M3 mepBbIX OpraHu3anuii, KoTopas OTOILIA OT
TPaJIHLIMOHHOH TEXHOJIOTHMH, CTaJI0 FOCYJapCTBEHHOE YHMTapHOE
NPOEKTHO-CMETHOE MpennpHaTne Mypmanckoit obnactn, koTopoe
NPHMEHHMIO reopaflapHble TEXHONOTWH Ha Y4acTKe CIpsMIEHHS
aBTomMoOmIbHOH noporu Kona — Bepxuerymomckuit — KIIIT «Jlotrra»
o61mei MpOTAHKEHHOCTRIO 9 KM.

Venosus MypmaHckoi# 061acTH ABISIOTCS OHUMH U3 HAEATBHBIX
JU15 IPUMEHEHUA TeOPaiapoB, TaK KaK XapaKTePH3YIOTCA 3aIeraloIMU
B MOACTHJIAIOMIMX CJIOAX KPYNHOOOIOMOYHBIMH H IPaBeUCTHIMM
rpyHtamMu. IlpoexrupoBmuxku I'V TICII 3aumHTepecoBanuch
BO3MO)XHOCTBIO BBITIOJIHEHHA paboT reopaiapamy HEMOCPECTBEHHO B
necy. Tem 6Gonee uto GypoByio clona HampaBMTh OKa3ajoch
HEBO3MOJXKHBIM (M3-3a OTCYTCTBUA NOABE3NHBIX MyTeil), a Oypenue
py4HbIM OypoM, Kak NoKasajla MPaKTHKa, O4eHb 4acTO HE MPHHOCHT
YCHEXOB M3-3a BK/TIOYEHHH B MOPEHBIE IPYHTHI OONBUINX BaJIyHOB.

CornacHo 3apanuto I'Y IICIT Mypmarckoii 06nacti Heo6xoanMo
6BLI10 NOJTY YT IPYHTOBO-THAPOreoOrHIeCcKHi paspes B IPOAOILHOM
HarpaBJIeHHH 10 OCH TPacChl 1 B MOTIEPEYHOM HaMPaBIEHHH Ha TPYIHBIX
MO TPYHTOBO-THAPOTEONIOrHYECKHM YCIOBUAM YYacTKaX Ha [MHPUHY
NOJIOCHI OTBOJA.

Pa6oTbl BHINOAHANUCH COTPYAHHKAMH Kadenpbl aBTOMOOHIIBHBIX
J0por ApXaHrehCKOro rocyapcTBEHHOrO TEXHHUECKOrO YHHBEPCHTETa
B Hione 2001 r. rpyHTOBBIM pagapom ¢ aHTeHHBIM 6iokom AB-400,
paspaboranusiM HHHnpubopoctpoenns u 00O «Jlorucy.
Panaporpamms! B IpOR0IbHOM HaNPaBIICHHH 3a[THCHIBAJIHCE B CPETHEM
yepe3 200 M, a B monepeyHOM HanpaBlieHHH (PUKCHPOBAJHCH
NpoTsXeHHOoCcThIo okono 50 M. Hekoroprie Hebonbluue No JUIMHE
y4acTKH MO OCH Tpacchl ObUTH 0OOHIEHB! CTOPOHOH H3-3a GOMBINOH
KOCOTOPHOCTH MECTHOCTH B IOMEPEYHOM HaNpaBieHUH, HAJTHYHS
HOBEPXHOCTHBIX BOJI, @ TAKOKE H3-3a IPHCYTCTBHA GONBLINX KaMHeH ¢
HEPOBHOMH MTOBEPXHOCTHIO.

CyMMapHas JUTHHA TaKUX Y4acTKOB He npeBbiciia 3% oT obuei
APOTSXKEHHOCTH Tpacchl. OcyllecTBIAIach NMPHBS3Ka MOTYHYECHHBIX
pazaporpaMM K NpopbIThIM LTypdhaM H paHee MpoOypeHHBIM CKBXKHHAM.
Ipn ob6pabotke pagaporpamm Ha kadeape aBTOMOOMIBHBIX AOPOT
AT'TY no nporpamme «l'eockan» (pazpaboTuuk NporpaMMsl
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HHHnputopoctpoerus u OO0 «Jloruc») ocymecTrisiach HOCHOHHas
KOpPpEKTHPOBKA AHANIEKTPHYECKOH NPOHHIIAEMOCTH C NMPHBA3KOH K
H3BECTHBIM Pa3pe3aM, YTo 03BOJIUIO H30exKaTh OLIMOOK B ONpeesieHHH
DIyOUH NpH HHTeprpeTaluy.

AHaJTH3 TIOJTy4eHHBIX palaporpaMM NoKasas Clleyiomiee:

1. OnpeneneHbl HenpepbIBHbIE MTYOUHbI 3AJIOKEHHUS KPOBJIH U
TIOAOWIBLI FEOJIOTHYECKHX CIIOEB, H BBIABJICHO MOJIOXKEHHE YPOBHSA
TPYHTOBBIX BOA.

2. TonmuHa «MepTBOH 30HBI» (30HBI, rae npeobragawT
niapaJule/ibHbie MOBEPXHOCTH 3eMJIM CHTHAIBI U Ha DIyOMHE KOTOpO#
TPYIHO FOBOPHTD O FEOTOTHYECKOM CTPOEHHH) 3aBUCHT OT IUIOTHOCTH
KOHTaKTa C TIOBEPXHOCTBIO 3€MJIH M M3MeHseTcs ot 20 1o 45 cm.

3. ImyGuHa 30HAMPOBaHUs COCTaBmIIA 5,8-6,2 M ¢ pa3pelualomeii
cnocoGHOCTHIO 15 cM.

4.Tlpu uccienoBaHWM pafiaporpamM B MPOAOCILHOM HaNPaBieHUH
oOHapy>xeHsl rnybokue y4yacTKu OOJOT, He BHIABIIEHHBIE NPH
TPagULMOHHBIX H3bICKAHHAX, TAaK KaK B pAZie ClTy4YaeB 30HAHPOBOYHbIE
CKBa)KHHBI ObLTH BHINOJIHEHB! HE B CAMbIX ITyOOKHX MeCTax.

5. Ilpu aHanu3e pajaporpaMM B [ONEPEYHOM HANpaBIEHHH
NpeJIOKEHO MPOEKTHPOBIIMKAM Ha pAle YYacTKOB CMECTHTh OCh
Tpacchl. [IpU4HHOI NOCTY XN 3aMKCHPOBAHHBIE YYaCTKH Ha GosioTax
¢ 60Nb1110# KOCOrOPHOCTBHIO MHHEPAILHOTO JIHA, a TAKOKE OlpeesieHHe
Ha HEKOTOPOM PacCTOSHHH OT OCH MeCT 6IaroNpHATHOIO NPOIOKEHHUS
TPAcCh! MO JIyHIIHUM FPYHTOBO-THIPOI€0JOTHYECKHM YCIOBHSM.

6. PaccMoTpeHHe pajaporpaMM B NOMNEPEYHOM HANpaBIICHHH,
KOTOpbl€ COBIAJIH B Ha4aJle TPAcchl C CyLIeCTBYIOeH aBTOMOOHIBHOM
Joporoii, MokKas3ajlo, 4TO OCHOBaHHME 3e€MJISHOrO MOJOTHa M3
CYIJIMHHCTOTO IPYHTA MO ISHCTBHEM aBTOMOOWIILHOMH HarpyzkH CTajio
HMETh O4EPTaHHE KOPbITa, B KOTOPOM CKAIUIMBAIOTCA TPYHTOBBIE BOABI.
Kak nmpaBuno, Ha Takux y4yacTkax 3adMKCHMpOBaHbI TPEILHUHBI Ha
NOBEPXHOCTH NOKPBITHS JOPOXKHOM ONEKIBI.

7. Bbinu onpenenieHsl mMapaMeTpbl KPHBOH CKOJBXEHHA
(ucnonb3oBasics aHTeHHBIH 6110k AB-150), N0 KOTOPEIM MOXKHO OLIEHHTh
YCTOHYHBOCTb OMOJI3HEBOIO yHacTKa.

Crnenyer OTMETHTb, YTO CTOMMOCTDH M3BICKAaTENbCKHX padoT mo
npeaJiaraeMoii TEXHOJIOTMH YBEJIHUMBAETCs HE3HAYUTENBHO, B TO BpeMA
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KaK COKpalleHHE TPaHCIOPTHO-3KCILTyaTallHOHHBLIX PacxoioB Gyzer Ha
HECKOJIbKO mopsinkos Gonbiie. [IpeasapurenbHbie pacieThl NOKa3ay,
4TO TPacca, MPOJIOXKEHHAs M0 JIyHJLIHM IPYHTOBO-THAPOIOTHYECKAM
ycnoBusM, 6yner addexTuBHee qaxe npu ee yiMHeHuw Ha 13,5% 1o
CPaBHEHHIO C KpaTyaiIiWM HaripaBiieHHeM. TIpu 3TOM B pacyerax He
ydTeHa 3KOHOMHS Ha COKpallleHHE 3aTpaT Ha PEMOHT aBTOMOOWILHOMN
JIOpOTH B MpoLiEcce IKCILTyaTaLUH.

Kynusxcuurxoe A.M. I'eopadapusie mexnonozuu é npoekmax
asmomobunshsix oopoz // lopozu Poccuu XXI gexa. — 2003. — Ne 4. —
C. 70-72.

H3sneuenne

ITpu M3BICKaHHAX ¥ NPOEKTHPOBAaHHH AOPOT reopagapHbie
TEXHOJIOTHH M03BOJAIOT:

® H3bICKATh TI'PYHTOBO-THIPOTE€ONOruveckHe YCIOBHA
MECTHOCTH;

®  ONpeeNHUTh MONOXKEeHHE YPOBHS IPYHTOBBIX BOA;

e OLEHHTh IIyOHHY BOZOEMa WM peku B MecTe Oyayimero
MOCTOBOTO [I€pPeX0/ia i yCTaHOBUTH NeOMETPUYECKHUE IAPaMETPBI 110 IHY
pycna;

®  ONpENCINTh MECTa Pa3MELIeHHS H pa3Mepbl HHXKEHEPHBIX
KOMMYHUKALHIA;

e pa3BeAaTh M OLICHHTH 3a1achl NOJIE3HOH TOJIIH B Kapbepax;

®  OHEHHTb BIMAHHE aBTOMOOWIBHBIX OPOT Ha OKPYKAIOLIYIO
cpeny (HarpuMep, TIpU fiepeceyeHHuH 60JI0T) U T.1.

IlpH Hay4HOM CONPOBOXACHHH HPOEKTOB CTPOHUTENbCTBA
aBTOMOOMJIBHBIX OPOT ¢ MOMOMIBIO F€OpPaflapOB MOXKHO TPOBOJMTH
cnenyouine paboThi:

®  OCYILECTBIATH NPHEMKY CKPBITEIX paboT;

e  pa3BEAbIBaTh M ONPEIENSATh 3aMachl JOPOKHO-CTPOUTENBHBIX
MaTepHaioB U BCKPBILIHbIX NOPOJ B IPHTPACCOBBIX Kapbepax, a TaKkke
YCTaHaBIMBATh OCTABIIMECH 3aMachl MOJE3HON TOJLIH B XOHE
CTPOMTEIBCTRA;
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®  OLICHHBATh TOMIHHY CIOEB BHOBb NOCTPOCHHOM JOPOXHOM
KOHCTPYKLHH;

®  BHIMOJHATL KOHTPOJIb IUIOTHOCTH U BIIAXKHOCTH YJIOXKEHHBIX
MaTepHaos,;

¢ OmnpenesATh TONIHHY JIbJa HA TEXHOJIOIHYECKHX 0pOrax H
aBTO3WMHHKaX H T.A.

B npoekrax comepxaHus aBTOMOOHJIBHBIX AOPOT C MOMOILBIO
reopanapoB MOXHO:

®  ONpENENHTh HECYLIYIO CIOCOOHOCTb JOPOKHBIX KOHCTPYKLIH#
4epe3 TOJILUMHBI CIIOEB M BIAXHOCTb FPYHTOB 36MJISHOTO MOJIOTHA;

® CHPOTHO3HMPOBATh MOJIOKEHHE KPUBBIX CKOJIBXKEHHS U
BO3MOXKHOE HapyIIeHHe YCTOHYMBOCTH OTKOCOB HaChIMNEH;

®  OLEHHTB OZIHOPOAHOCTB FPYHTA 3EMJISHOTO MOJIOTHA;

¢ BBINOJTHHUTH MOHHTOPHHIOBBIE HAOMIONEHUs 32 TTOBEICHHEM
JIOPOXHBIX KOHCTPYKLIHNIA;

®  OLIEHUTH CKOPOCTH MPOMEP3aHHA H OTTAHBAHUA 3EMJITHOTO
TMOJIOTHA B MEPHOM PACITYTHL M T.10.

B HacTosiiee BpeMs ot yoexaeHHs 3G HeKTHBHOCTH reopailapHbIX
TEXHOJIOTHH B NOPOXHOM XO3SHCTBE M OOOOIIEHHA MOJTY4eHHBIX
pe3yabTaToB HeOOXOAMMO NEpeiiTH K Hay4YHOMY O0GOCHOBaHMIO
BbIABJIEHUS JTOKaNbHBIX NeGeKTOB: 30H pa3yIUIOTHEHHbIX H
nepeyBlIaXHEHHBIX IPYHTOB, BHIMOMH, KPHBBIX CKOJBXXEHHS, 30H
HHOWIBTPAUHH BOABI M Cy)(HO3HU TPYHTOB, a TAKKE K CO3AAHHIO
METOJMK AjS NpPOBEeJEeHHs pa3NU4HbIX BHIOB reopafapHbIX paborT.
HayuHoe o6ocHoBaHHe fe(heKTOB BHYTPH JOPOMKHBIX KOHCTPYKUMH
MO3BOJIUT MEPeHTH U K HOBOMY YPOBHIO Ha3zHaueHHs 3(deKTHBHBIX
PEMOHTHBIX paborT.

TpuMenenre BHICOKONPOU3BOAUTENBHBIX, HEPA3PyLIAOLIMX H
9KOJIOTMYECKH YHCTHIX Fe0paiapHbIX TEXHONOT Uil B ZOPOXKHOM JeJIe 110
Ka&)XIOMY W3 BBIIIETIPHBEIeHHBIX HANPaBJIEHHI JaeT BO3MOXHOCTD
CYILECTBEHHO CHH3HTh CTPOMTENILHBIE H SKCIUTyaTallHOHHbIE PaCXOMBI
H B TO )K€ BpeM MOBBILIAET HAJAEIKHOCTh HOPOXKHBIX coopysxenuil. [Tpu
3TOM HCIMOJIb30BaHHE TeopajapoB B JOPOXKHOM XO3sicTBE
MHOrOMNJIaHOBOE H [0 CHX NMOpP BCE BO3MOKHOCTH I€OpafapHbIX
TEXHOJIOTHH ellie He PaCKpPBITHI.
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Kynuscnuroe A., /Iywunuxos H. Ilouemy yxcyem zeopaoapmsiii
Koumpos // Aemomob. oopozu. —2003. - N 9. —- C. 16-17.

H3Bneuenne

TToMUMO TONIMHBI FeopajapaMu MOKHO OLICHUBATh U CTEIEHb
YMJIOTHEHHS JOPOXHO-CTPOMTENbHBIX MaTepHanoB. CynuTe caMm,
JM3JIeKTpUYecKas MPOHMLIAEMOCTb Bo3ayxa 1, Boasl 81, kaMeHHOro
Matepuaiia u3MeHsercs ot 4 1o 10. [1pu pasHo# cTeneHu yInoTHEHUs U
BJa)XHOCTH MAaTEpPHAJIOB MOXHO 3aMepATb IHIJIEKTPUUECKYIO
NPOHHIAEMOCTh MaTepUasa CJIof, a 110 e 3HAYEHHUIO OLIEHUBATh CTEMNEHb
€ro yrioTHeHHs. UeM MeHbIe BO3NyXa, TEM BblLIE JUIEKTPUYECKas
IPOHHLIAEMOCTb ¥ HA00OpOT.

B HacTosiuiee Bpems B ceMmeiicTe reopagapos «OKO» nossunuch
rpyHTOBbIE (KOHTAKTHbIE) paJaphbl ¢ aHTeHHBbIM O6110koM AB-1200. DTu
panapsi HUHMnpu6opoctpoenus u3 Xyxosckoro u OO0 «Jlorucy
BBINYCKAIOT cepuilHO. ['apaHTHpoBaHHas rMyOuMHA 30HAMPOBAaHUS
0,3-0,8 M npu paspewatoLield CIoCOGHOCTH N0 NACMOPTHBIM JaHHBIM
no 0,05, a pakruuecku ynaercsa noctuyb B acdansroderone no 0,005-
0,01 m. IlpoxoauTt onbITHYIO TIPOBEPKY Pajap C aHTEHHbBIM OJ0KOM
AB-1700, koTopblii UMEET elle JTy4LyIO pa3peLlaloLLytO ClIOCOOHOCTD.
OnHaxo naHHBle pagapbl 3GQEeKTHBHB NpH padoTe Ha MOKPHITHH 6e3
6onpmx BeibouH. B I'Tl «PocaopHum» umetorcs Takoke reopazaapsl,
NOKa BblMycKaeMble B HHAHBHAYyanbHOM nopsaake. 3to «APJI» ¢
pynopHbIMH (BO3LYINHBIMH) aHTeHHaMH. OHM paboTaloT Ha YacToTe
1000-2000 MI ', riry6una sonaupoBanus 10 0,5-1,5 M 1 pasperaroinas
cnocobHocts 0,02-0,04 M. 3TH ke aHTEHHbI MOTYT ObITh IIPUMEHEHBI
TIPH [UI0XOM, pa30HTOM TIOKPBITHH.

Pesynbrarsl paboT, BEINOSHEHHbIX B JeTHUH nepron 2002 roapa ¢
MOMOILBIO Teopafapa ¢ aHTeHHbIM OnokomM AB-1200 B fIpocnasckoii
obnactH, mokasalu, 4To NPH IIPOEKTHOH ToMIKMHE acdansTobeTona 17
CM Ha y4acTke npoTskeHHOCThi0 800 M ToNmuMHa u3MeHsnacs ot 12 no
27 cM. Ilpu 3TOM YeTKO YCTAaHOBJIEHBI MO MPOTAKEHHOCTH AOPOrH
TPaHHLIbI, FA€ HEAOCTATOYHAS TOJILIHHA C/I0€B OCHOBAHHMA U MOKPHITHA,
a rae M30bITOYHAs TOMMHA STHX CJIOEB.
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Ha puc. 1 npuBeieHsl FpaHHIBI CIIOEB JOPOXKHOM OHEKIBI,
OTCKaHHPOBaHHbIE TeOpajapoM B MOMEPEUHOM HampaBjeHHH. M3
PHCYHKA CJIEJy€T, YTO TOJILUHBI CIOEB NOPOXXHOH OHEXBI MO
pasIH4HbIM HaNpaBJISHHAM JBHKEHHA pa3nnuHble. Ha puc. 2 npuBeneHs!
IPaHHLBl CJIOEB JOPOXHOH OJEXIbI, NONyUeHHblE FeopajapoM B
NMpONOJNBHOM HalpaBlieHHH Ha npotsxkeHHoctd 500 M (3aech mo
TOPH3OHTAIH BBEPXY — TPOTHKEHHOCTh 0OC/IEyeMOro y4acTka, 1o
BEPTHKAIIM ClieBa — IyOMHa 30HAUPOBAaHMUA, 110 BEPTHKAIM CNpaBa —
BpeMs NPOXOXIECHMsA CHUrHana). U3 pucyHKa cliefyeT, YTo Ha Tex
y4acTKax, IJie HeJOCTaTOYHad TOJILHMHA CJIOS OCHOBAaHMSA, TONIMHA
ac(aneToOETOHHOTO MOKPHITHS ObUIa B NPOLIECCe IKCIUTYaTallH I0POry
YBEJIMUEHA 32 CYET PEMOHTHHIX paboT. HeBosbHO BO3HMKAET BOMPOC: 2
YTO JELUEBNIE — BBIIIOJIHMTL OCHOBaHUE JO NPOEKTHON TOJIIMHBI UITH
obecniewHBaTh HECYIIYIO CMOCOOHOCTH HOPOXKHOH ONMEXIbI 32 cuer
4pe3MEpPHOro YBEHYEHHA TONILHHBI MOKPHITHA, HE peardpys Ha
YMEHBIIEHHYIO TOJLIMHY ocHoBaHHA? KoHeuHo, aenierne yBeauunTs
TONIIHHY OCHOBAHHS.

I'TI «Pocnopsuy» B CBOMX KOHKYPCHBIX TIPEUIOKEHHAX Ha TOPTH
1o I'TMP Ha peMOHT ¥ PEKOHCTPYKLIHIO Y42CTKOB aBTOMOOH/IBHBIX AOPOT
IpejuiaraeT oOclIenoBaTh CyIHECTBYIOMKE AOPOKHbIE KOHCTPYKIUH
reopajiapaMu, 9ToObl ONPENEIHTb HCTHHHBIE NPHUYHHEI P22PyLICHHIA.
OnHaKo 3aKa34MKH C 3aBMAHBIM [IOCTOSHCTBOM OTAAIOT MpeANoYTeHUE
CROMM NPOBEPEHHBIM MOAPSIAHBIM OPraHU3ALIWAM, KO10PbIC XOTH JAIOT
601e€ BHICOKYIO CTOMMOCTB paboT M IPUMEHSIOT CTAPbIE TEXHOIIOTHH,
HO CILy’KaT BEpOH M NMpaBAoH CBOEMY 3aKa34HKY y>Ke He OfHH JIeCATOK
aet. U 310, 6e3ycIIoBHO, HEMATIO U 3aCTY)KMBAET yBakeHus. XOT LA
NOJIB3bE JIeNa, KaK HaM, KaXeTcs, None3Ho Obu1o Obl mokasaTh CBOEMY
NOAPAA4UKY, KaK HajJo paboTarb, KaKylOo TEXHHKY MCIOJb30BaTh, Kak
COKOHOMHUTb H2 CTOMMOCTH PEMOHTHBIX paboT M mocienyomux
3KCIUTYyaTallMOHHBIX PacXoiaX, TEM CaMbiM BBIHYAMTb MOXPAJYHUKA
paboTtaTb 1o-HOBOMY.

B 3aximoyeHue cienyer CKasaTh, YTO reOopaiapHbi KOHTPONb
KauecTsa paboT HyXKEH, Hy)KHEBI U IEPENOBbIE TEXHOJNIOTHH, TPOTHBHTBCA
BHEAPCHHIO KOTOPBIX NPOCTO HEAAJIBHOBHUAHO.
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Kynuscnuxoe A.M., Illabawmesa M.A. I'eopadapst é 0oposcrom
cmpoumenscmee. — M., 2000. — 51 c. — (Aemomob. dopozu: O630pH.
unpopm. / Hughopmaemooop; Buin. 2).

H3Bieuenne

2. HASHAYEHHME TEOPATIAPOB

J1a reopajapoB XapaKkTepHa yHHBEPCANbHOCTbD, NO3BONAIONIAR
HCTIONB30BaTh AaHHbIE MPHOOPEI [0 IHPOKOMY CIIEKTPY Ha3HaYeHHi B
Te0JIOTHH, TPAHCIIOPTHOM CTPOMTENILCTBE, NPOMBILIIEHHOM H
IP&KAaHCKOM CTPOHTEIIBCTBE, SKOJIOTHH, KOCMHYECKHX HCCIEIOBAHUAX,
apXeoNorHy, 060pOHHOH NPOMBIILIEHHOCTU U T.A.

B reonoruu reopanapsl NPHMEHSAIOTCH IS ONpElNESeHHUsS
re0IOrHYeCKUX CEYEHHH 1 NMOJIOKEHHA YPOBHS IPYHTOBBIX BOA; ITyOHHBI
4 reoMeTpHYECKHX NapaMeTPOB [HAa peK M 03ep; TpaHull
pacnpocTpaHeHus H 00beMOB NOJIE3HOH TOJIIH B Kapbepax; NOJIOKeHUS
KapCTOBBIX BOPOHOK H ITyCTOT; TOJILIMHBI JIb/Ia HA 03€pax U peKax.

B TpaHCTIOPTHOM CTPOMTENBCTBE (ABTOMOOHNBHEIC H XKeNe3Hble
JOpPOTH, a3pOApPOMBI) reopaaapbl MCIONB3YIOTCA Ul ONpeAeNeHUs
TOJNIMHBl KOHCTPYKTHBHBIX CJIOEB JOPOXKHOH OA€XAbl H KauecTBa
YHAOTHEHHS AOPOXHO-CTPOUTENBHBIX MaT€pUaJIOB; H3bICKAHHA
KapbepoB JOPOXXHO-CTPOUTEINIBHBIX MAaTEPHAJIOB H OLICHKH OCHOBaHHUi
O]l TPAaHCHOPTHBIE COOPYXKEHMS; pacnpelnelieHHUs INyOuHb
MPOMEP3aHH B 'PYHTOBBIX MacCUBaX H AOPOXKHBIX KOHCTPYKLIHAX;
CONlep>KaHHUs BJIaTd B IPYHTE 3€MJISHOTO MNOJIOTHAa M MOACTHIAIOLIMX
TPYHTOBBIX OCHOBAHUAX; 3PO3HH IPYHTOB HA yYacTKaX MOCTOBBIX
MEPEXOMOB.

B npOMBILITIEHHOM H FPa)KAaHCKOM CTPOHTENILCTBE TOMHMO BCETO
BBIILIECIIEPEYUCIEHHOrO reopafiappl HAallIM NPUMEHEHHE Id
onpe/e/ieHus Ka4ecTBa U COCTOSHHA GETOHHBIX KOHCTPYKUHI (MOCTOB,
3MaHuil U T.J.); COCTOSHUS XaM0 W TUIOTHH; BBIABJIEHUA OIMON3HEBBIX
30H; MECTOPacCHOJIOKEHHs MH)XKEHEPHBbIX ceTel (METaJUIHYeCKUX H
NIacTHKOBBIX TPy, kabeneit M Apyrux o6LEKTOB KOMMYHAaJIbHOTO
XO34HCTBA).

B pemreHuu BONpocCOB oXpaHbl OKpyXKalolled cpens H
PaLHOHANBLHOTO MCTIONb30BaHMA 3eMeb Feopanapbl UCTONb3YIOTCH IS
OLICHKH 3arpA3HEHHs NOYB; 00BEMOB yTe4eK U3 HedTe- ¥ BOZONPOBOLOB;

35



MeCT 3aXOPOHEHHS DKOJIOTHYECKH OMACHBIX OTXONOB; 0OHapY>KeHHs
HedTH Mo MOPCKHM JTHOM.

B HccaegoBaHHMAX KOCMOCa reopajapbl INO3BORAIOT
CMOJIETHPOBATH MOBEPXHOCTH IUIAHET M OLICHHUTSH UX penbed.

B apxeonoruy npy oMolH reopafapoB YCTaHABIHBAIOT MeCTa
HaXOXXAEHUS apXeOJIOTHYECKHX OOBEKTOB W TpaHUlbl HX
pacrpoCTpaHeHH.

B 060poHHO# IPOMBILIIEHHOCTH reOpafaphbi HCIIONb3YOTCS A
OoOHapyXeHHS MECT 3aJIOXKEHUA MMH, PaclOiOKEHHs TOA3EMHbIX
TOHHeJIeH, KOMMYHUKALMH U CKUTAZIOB, YCTAHORIICHNS MECT 3aXOPOHEHHUS
KaK TeXHHKH, TaK M TPYTIOB.

Kak nokazbiBaet 0630p pe3y/bTaToB UCCNEOBAHHIA, FeOpafiapHbie
M3bICKaHHS MOXKHO BBIITONHATH HE TONIBKO B OTAENBHBIX CTALHOHAPHBIX
TOYKAX, HO H HeMOCPEACTBEHHO NPH ABIKEHHH IO MapLIpyTam 60NbIo#
MIPOTSHKEHHOCTH. B 3TOM cnydae pesynsraraMu M3MepeHHii sBIAIOTCA
HemnpepbIBHbIE NPOGHIH BONHOBBIX M300paxkenui. [Ipy HaoxeHHH
HECKONbKHUX MapipyTOB MOXXHO NOJY4YHTb NPOCTPAHCTBEHHBIE
TpexMepHble aHHBIE C BBIABIEHHEM KaK MPOJONbHBIX, TaK H
NIONePEeUHBIX OYEPTAHUH MOIOUIB Ie0NOTHYECKHX CIIOEB, II0JI0KEHUS
YPOBHS I'PYHTOBBIX BOJ, HYJIEBOH H30TEPMbI [IPOMEP3aHus U T.A.

VkazaHHbBIE BOSMOXKHOCTH T'€0pajiapoB JaleKo HE HCUEpIbIBAIOT
MOJTHOTO cNMcKa obnacTelf MX MpPUMEHEHHA, TAK KaK TOJNbKO TNPH
LIMPOKOM MPHMEHEHUH reopanapoB MOXKHO BBIIBUTH JIOTIONHUTEIbHbIE
ux criocoSHocTH. Hanpumep, #3BecTHO 06 Menonb3oBaHUK reopaiapos
JULS IPOTHO3UPOBAaHUA YCTOHYMBOCTH CTaphlX BEKOBBIX I€PEBbEB, IS
onpezesieHHs MUrpaliiK pbiObl, MOUCKA COKPOBHIL U T.A.

3. KTACCHOHUKAIIUA 1 KOHCTPYKLIUN 'EOPATAPOB
MoxXHO BBIJEIMTh HECKONBKO Kiaccuukanuuii reopanapos,
KOTOpBIE ONPEESIOTCSA Pa3HBIMH (PaKTOpPaMH.
Yamye Bcero reopafaps! KiiacCHOULMPYIOT [0 HA3HAYEHHIO, KOTAa
B 3aBUCHMOCTH OT 00JIaCTH NMPUMEHEHHUS UCIIONB3YIOTCA T€ HWIH MHbBIE
MOAH(HKALMH, OTIHYAIONIHECS KaK IyOHHOH 30HAMpOBaHHS, TaK H
paspemaronie# CiocoGHOCTBIO, H YaCTOTOH MCTIONb3yeMBIX aHTEHH.
Teopanapb! TaKke KIACCHPULMPYIOTCA N0 THIY TIPHMEHAEMBIX
aHTEHH.
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TI'pynmoesie (konmaxkmusie) anmeHHs! HEMOCPENCTBEHHO
COTIPHKACAIOTCS C MOBEPXHOCTBIO 3EMJIH HIIM JOPOXKHBIX KOHCTPYKLIMH.
Takue aHTeHHBI HMeIOT 4acToTy ot 50 1o 1500 MI'n, xapakTepusyorcs
ckopocThio cbopa naHHBIX OT 5 00 20 kM/4. OHH NpenoCTaBAAIOT
BO3MOXXHOCTB OTPEAETHTH TOMLIHHY KOHCTPYKTHBHBIX CIIO€B JOPOXXHO#
oaexabpl MOWHOCTRIO oT 0,1 mo 3,0 M; 3eMIAHOrc NOJIOTHA M
MOACTH/IAIOINX IPYHTOB Ha NTyOuHy ot 1 1o 20 M.

B cBSI3H € TEM, UTO YBEJIHUEHHE CKOPOCTH TPAHCIIOPTHBIX CPEACTB
NipH u3MepeHuax Sonee 20 KM/4 IPUBOAUT K MOBPEKICHHIO IPYHTOBBIX
(KOHTAKTHBIX) RHTEHH, B LIEJLIX HOBBIIEHHS IPOM3BOAUTEILHOCTH paboT
MIPUMEHSIOTCS BO3AYIIHBIC AHTEHHBI.

Bo3dywnsie (pynopusie) aHmenHbl, KOTOpble HEMOCPEACTBEHHO
HE CONPHKACAIOTCA C MOBEPXHOCTBIO 3€MJIM HIH NOPOXKHOH
KOHCTPYKIMeH, Tak KaK pa3MeIaloTcs OT HUX Ha Beicote 50-70 cm.
Jlannbie aHTeHHbl HWMeOT 4yactoty oT 500 mo 2500 Mrlh,
XapaxTepu3yloTcs CKOpocThio c6opa mauHsix ot 50 xo 100 km/4.
TpumeHstoTCs [ig onpeesieHHs TONIHHBI TOKPBITHA ¥ BEPXHHX CJIOEB
OCHOBAHHA JOPOXKHOM ofex bl Ha mTybuHy ot 0,02 mo 0,80 m.

B cocTaB koMILIeKTa reopajapa BXOAAT CIeXYIOIUe COCTaBHbIE
yacty [1]:

e yeThIpe yCTpOMCcTBa: aHTEHHOE NMPHEMHO-fiepejalollee,
YNpaBJIeHNS, PETUCTPALMH H OTOOpaXeHH

e  OIIOK IIUTaHMS,

®  TPAHCHOPTHOE CPELCTBO.

Tlepenatoiiee ycTpoicTBO npencrasieHo GopMHpoBaTeneM
HUMITYJIbCA X MCTOUHMKOM MTHTaHHs BEICOKOBOJBTHOrO HanpsbkeHus. Ha
KOpHyC NPUEeMHOH aHTEHHB! YCTAHOBJIEH IIHPOKONONIOCHBIH YCHIIMTENb
NpUeMHKKA. YCTPOHCTBO yNpaBleHUs NMpeaHa3HaueHo ANS CBA3H
ycrpoi#icTBa 06paboTkd W MHAMKALHUH C NPUEMHO-NEpPEeNalolIM
yCTpOHCTBOM. YCTPOHCTBO YMpaBA€HHA COCTOMT U3 YCTPOHCTBA
BLIOOPKU M XpaHEHHs, YCTPOHCTBa CTPOOOCKONHYECKOH pa3sBepTKH,
BHAeOycunuTens, aldaBuTHO-uHpoBOro npeobpasosaTens u
cUruansHoro mpoueccopa. @yHkuuu o6paboOTKH M HHAMKALHHM
BHINOJHAET HOYTOYk. BJiok muTaHHs npencrasaser coboi
aKKyMYJISTOPHYIO 6aTapelo, B Ka4ecTBe KOTOPOH NPUMEHSIOTCH
HeobCny)KMBaeMble CBHHLOBO-KHCJIOTHbie ©aTapen MMIOPTHOrO
MPOU3BOACTBA.
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PaGoTa npuGopa oCHOBaHa Ha HCIONB30BAHHH KIIACCHYECKHX
npHHUMNOB paauosiokauuu. Ilepenaronteli anTeHHo# mpubopa
H3JTYHalOTCA UMITYTIBCHI MAJIOH JUTUTETFHOCTH (€IMHULIBI HAHOCEKYH/IbI),
umerowue 2-3 nojsynepuoaa KBa3surapMOHHYECKOro CHrHajua u
JOCTaTOYHO LIMPOKHH cneKkTp WanyudeHHs. LleHTpanbHas uacTora
CHMTHAaJIa 3aBHCHUT OT THWNa aHTEHHBL.

Bpi60p AIMTENBHOCTH MMITY/IbCA ONpelesnseTcss Heo6XoMuMoit
TIyOHHOH 30HIMPOBAaHMSA M paspelraromeii cnoco6HocTeio npubopa.
Jns GopMHPOBaHHMA UMIYNbCOB HUCIHONB3YyEeTCH BO3OYXACHHE
HIMPOKONOIOCHO# MepealoLiel aHTEHHBI fiepenafoM HanpsXKEHHS.

Hsmyuaempiii B MccleyeMyIo Cpefly UMITYNIbC OTPaXkaeTcs OT
HaXOIALINXCA B Hell MpeJMeTOB WIH HEOAHOPOCTEH Cpeabl, UMEIOMINX
OTIHYHYIO OT Cpebl AUIEKTPHUYECKYIO MPOHHLAEMOCTh HIH
NMPOBOJAMMOCTb, NMPUHKUMAETCH IMHPOKOMOJOCHOH aHTEHHOI,
YCHIHBAETCH B LIHPOKOIONOCHOM YCIIIHTENIE, IPH MOMOLIM aHaoro-
uudpooro npeobpasosarens npeobpasyercsa B LUPOBOH BHA U
3alIOMHHAETCH B JOJTOBPEMEHHOM 3alIOMHHAIOLIEM YCTpOHCTBE VIS
nocnenytomuei o6paborku. [Nocne 06paboTku nosyyeHHas HHGopMaLus
oTobpaskaeTcs Ha MHANKATOpe.

B kayecTBe TpaHCMOPTHOrO CpeACTBa MOTYT MCIONB30BAThCA:
BE30EXObl, CHEroXobl, aBToMOOWH, Beproiersl. [Ipy BeINOMHEHHH
paboT Ha 06BeKTax MasIOi NPOTHKEHHOCTH KO 1-2 KM MOXHO 000HTHCH
6e3 TpaHCIIOPTHOrO CPEACTBa, TepeMellias reopaaap 1o ucclaeayeMon
MOBEPXHOCTH GYKCHPOBKO#M BPYUHYIO.

4. OTIBIT UCTIOJIB30OBAHUSI TEOPAJIAPOB B
JIOPO)KHOM XO3SIICTBE

4.1. Onsim npumenenus omeuecmseeHHbIX 2e0padapos
Meron MoBepXHOCTHON pafivONIOKAlHH FPYHTOB MOSYYHI
paseutie B ObiBlieM CCCP B Hauane 60-x ronos (Jlenunrpagckuit
ApkTHYeCKHH H AHTapKTHYECKHH Hay4HO-HCCIEN0BaTEIbCKHIH
uHcTHTYT, B.B. boropoackuii, B.H. PynakoB 1 M.A. I'uncOypr).
Henocrarok nepBeIX pa3paboTok XapaKTepH3oBajcs Maoi
paspewaromeii cnoco6HOCTHIO, Tak kKak NpHOOp oTiauuancs
HE3HAYMTENLHON NTyOHHOM 30HAMPOBaHUS, TOCKOJIBKY TONBLKO NPH Heil

YAABAJIOCh OTXENHTE OTPAXKAIOLHI CHIHAI OT 30HAHPYIOMIErO.

38



Jiis yMeHBLIEHHA «MEPTBO# 30HBI» — OTPE3Ka BPEMEHH, B TEUEHHE
KOTOPOTO TMPOHMCXOAMT 3aTyXaHHE 30HIAUPYIOIIEro MMIIY/Ibca H
BOCCTaHOBJIEHHE YyBCTBHTEIBHOCTH IPHEMHOTO TpakTa, — FL.A. KykoM
6b11 IpPUMEHEH METOA «YAApHOro BO30YXIEHHSA» aHTEHHBI, YTO
NIO3BOJTHJIO PE3KO YIyYIIHTh Pa3pellarouylo cnocoGHOCTs Mpubopa.
TTocne 3T0ro MeTox NMOXNOBEPXHOCTHON pafMONOKALINY TIOLYUHIT
CYLIECTBEHHBIH TONMYOK B CBOEM Pa3BHTHH. 30HAHPOBAHUE BHINOIHANOCH
B BRICOKOOMHBIX cpefiax: (BO JibAY, Boxe, Topde, nmeckax, U3BECTHIKAX,
Mep3IIBIX NOpoAax).

B npobnemuoit naboparopun Puxckoro KpacHozHameHHOTO
HHCTUTYTa MHXKeHepoB rpaxkaanckoit aBuauuu (PKHUHIA) nmoa
pyxosoacteoM M.HU. ®unkensiureliHa OblT CO34aH P CELHABHBIX
reonokaropos. Tax, B 1976-1977 rr. 6511 paspaboraH HazeMHBIH
paaMoNCKaTOp C yaapHeIM BO30ykieHHeM aHTeHHbI. [Tono6HbIe paboTh
BEIHCh H B JISHUHrpasickoM A pKTHYECKOM H AHTapKTHYECKOM Hay4HO-
vccieioparenbekoM uHethryte (JTAAHUH).

PaspaGoranubiii B8 PKUUIA HazeMHbl#i panuonokarop 6sin
WCNBITAH NPH MOLNOBEPXHOCTHOM 30HAUPOBAHHUH TOPAHBIX
mecropoxaenud B Jlareuiickoit CCP u Bonoronckoii obnactu (nry6usa
30RIMPOBAHHA BepXxoBoro Topda cocrapnsia 8-9 M, a HUBHHHOTO —
4 M), a Taxske IpH ONMPENETICHUH YPOBHA IPYHTOBBIX BOJ Ha MECYaHbIX
H CYTIECHAHBIX MOYBAX.

IlepBoie oTeuecTBEHHBIE PabOTHI 110 30HAMPOBaHHUIO TOpda ObITH
BLIMTONIHEHBI HA TOPGSIHOM MaccHBE BEpPXOBOro THa TepenecoBo-
I'paackoro mectopoxaenus KanuHueckod obnactu (x. T'psiznn).
IMpoTsbkeHHOCTb TpPAcchl COCTaBWIa OKoio 2,5 kM. Ilpu npoBeneHuu
pabot ObiNo BBIMONHEHO IUECTh 3aX0A0B. [l comocTaBlieHUs
TIOY4EHHBIX PE3Y/BTAaTOB C FEOJOrHYECKHM NpodivieM, a Takxke 1S
omnpeAeeHys THIA MOACTHIIAIOWETo IPpyHTa Yepe3 kaxasie 100 M
Tpaccsl HPOBOAMJIMCH pYy4YHBIE KOHTPOJbHBIE OypeHus. AHTEHHBI
OykcHpoBanuch 3a BE3AEXONOM Ha CAHAX HAa PAcCTOSHHU 5-7 M H
3akpenaanuchk Ha BpicoTe 30 cM oT nmoBepxHOoCTH. I'eneparop
BhIpabaThiBasl MMITYJIbCBI JUTMTENBHOCTBIO 7 HC aMruiuTynod 180 B ¢
gactoTroii 30 kI'u. MccnenyeMble y4acTki XapaKTepH3OBalHCh
TOMWHHON Top¢saHoro ciog ot 0,8 no 3,3 M, a MoOACTHNAIOIKMHA
FPYHTaMH SBJSIIMCD NECKHU, CYNECH, CYINIMHKH ¥ NuHbl. MHpopmauus
0 TonumMHe TopdsHOro cnos m3oOpaxkanace B BHAE
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panHonpoduIOrpaMMB], Ha KOTOPO# HENPEpPHIBHO PETHCTPHUPOBAJIHCD
JBe APKOCTHbIE 3aCBETKH, OJTHA U3 KOTOPHIX COOTBETCTBOBAJ1a CHTHAITY,
OTpa)X€HHOMY OT MOBEPXHOCTHOM rpaHuub Topda, a npyras —
OTPXEHHOMY OT FPaHHuLIbI TOP — NOACTHIAIOLIHI MUKEPaIbHBIH IPYHT.
CxOpoCTh pacnpOCTpaHEHHA PaJHOBOJIH B Topde onpeneninack mno
OTHOCHTENIBHbIM U3MEHEHHAM TOJIILHHBI CI0S ¥ BpEMEHHOTO HHTEpBaa
Mexay 3acBeTkaMH. CKOpOCTh pacnpoCTpaHEHHA 30HAHPYIOLIEro
curHana B toptde nomydena 37,5 M/MKc, pH 3TOM MOrpelIHOCTL B
ONpezeNIeHUH TONLMHBI cNod Topga He npessicuna 3%.

TTonoOHble McHbITaHUA NPOBOAMIIMCH B JIaTBUM Ha ydacTke
npotsxkeHHocThio 7 KM. Uepes kaxabsie 100 M BBIMONHANH py4YHOE
OypeHue. B kayecTse nepenaryvka MCNoNb30BaH FeHEPaTop nepenajaa
HanpsbkeHus AauTensHocThio 0,3 He amrumrynoit 150 B, npuemHyka —
crpobockonuueckuii npeobpasosarens. g 3anucH, XpaHeHHI U
BOCNPOU3BeJeHHS HHGOPMaLUK HUCHONB30BAaH ABYXKaHadbHBIH
MaraurogoH. Ilpu conocraBleHUH HaHHBIX PaJUONOKAaIlMOHHBIX
U3MepeHui u pyuHoro OypeHus abconOTHas MOrpeliHOCTD
paZMOJOKALMOHHOTO METOAAa He nmnpeBbicHia 26 cM, a
CpeIHEeKBaApaTHUHasl IIOrPEIIHOCTD, PACCUMTAaHHAS N0 48 KOHTPOTBHBIM
TOYKaM, cocTaBuna 12 cM.

ITpu BbINONIHEHUH BbILlEyKa3aHHBIX paboT BrepBbie ObiH
BBIICJICHB! CHUTHAJBI, KOTOpPbie (GUKCHPYIOT IPaHUIy MEXIY CIOIMH
Topda, OTIHYAIOIUMHUCS BIAKHOCTBIO M CTENEHbIO PA3/IOKEHHS, a B
OTAEIBHBIX ClIyHasX — MEKAY TOPGOM U canponeneM.

Beinonuenst paboThl N0 paaMoIOKALMOHHOMY 30HIHPOBAHUIO
Mep3JbiX FPYHTOB ¢ OopTa camorneTa M Beproaera. Okaszanocs, uTo
JIOXKHbIE OTpa)KeHHsS OT HEePOBHOCTe# penbeda NMOBEPXHOCTH He
NI03BOJIAIOT OIHO3HAYHO MHTEPIIPETHPOBATh PE3Y/IBTATh] 30HAUPOBAHHA.

Ha ocHoge paspaborok OTpacneBoii HayHHO-HCCIEA0BATENECKOH
naboparopuy KanunuHckoro nonurexuuyeckoro mHetutyta (OHHUJI
KITH) B 1986 r. B CCCP Obin BbIIYLIEH NEPBBIH CEPUHHBIA anmnapar
C-023 «COKTH».

Kpome Hero crajyio ONbITHO-KOHCTPYKTOPCKHX paboT mporen
snokarop 17-I'PJI-1, paspaGotanHblii BO Bcecoo3HoM HayuHoO-
HCCNIel0BAaTENBCKOM HHCTUTYTE PaJHONOKALHH AN H3Y4YEeHHs
reoMep3JI0THOrO paspesa.
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B CCCP Hanmum mpuMEHEHHE JIOKATOPH Ha HMMYAbCHBIX
curnanax. K auM otHocurcs craHuua C-023, paspaGoraHHas B
uHctutyte COKTH (r. Jlennnakan) npu AH Apmsrckoit CCP.

A.B. IlepexonoBbIM IpH BHITIOTHEHHH 9KCTICPUMEHTANTbHBIX paboT
npuMeHsUTHCh reopagap C-023 u Makert, msrotosieHHs1i B OHWJI KITH.
B kayecTBe NpUeMHOH M MepelalollHX aHTEHH HCHOJB30BATUCh
LIMPOKOTONOCHBIE BUOPATOPHI, KOTOPBIE BHaYale NPeACTaBisM coboi
[Ba JIETNIECTKA U3 CTabHOH MMOKOMN CeTKM ¢ MeNKo# sueiikoil. Pasmep
nenectka coctaBasn 250x400 MM. [ins yMeHbIIEHHS OTPaXE€HHUA OT
MOBEPXHOCTH TOp(da UCHONB30BaNCS JUCT MMOPONOHA (TOMLIMHOH
15-20 cM), koTopslii nponHTHIBaNCH BopoH. [lo3fHee B kauyecTBe
npueMHod H nepejaromed aHTeHH ObUIM HCHONB30BaHB
BBICOKOBOJIbTHBIE KaOelNH, YJOXEHHBe Ha HECKOJNBKO CJIOEB
IPONMTAaHHOTO BOAOHM mopoJyioHa. McxodHBIM MaTepHanoM A
noJy4eHus npoduiorpamm ABNANACH MATHUTHASA 3alHCh, TIOTy4YaeMas
B pe3ynbTaTe 30HAHpOBaHUA OonmorHoro Maccusa. Mcnons3yemas
KOHCTPYKLIMA reopajiapa Oblia ele Aajieka OT COBEPUICHCTBA.

Tem He meHee, B koHue 80-x rogos A.B. Ilepexonosbim Gbutn
pa3paboTaHbl NEpBbIE OTEYECTBEHHbIE PEKOMEHAALMH N0 U3bICKAHUAM
aBTOMOOUABHBIX JOPOr HA NOJOCE BapbHPOBAHHUSA TPACCH C
HCMOJIb30BaHHEM METO/a PaJHOIOKALIHOHHOTO 30HAUPOBaHHS Cabbix
rpyHTOB. B Hauanme 90-x rofqoB um xe ObLIH MpOBeAEHHI paboTh B
3ananHo# Cubupu (0. CaMOTIOp) ¢ HCTIOBL30BaHHEM PaJIHOIOKaTOpa
['PJ1-17, uzrotosnexHoro B EpeBaHCKOM OMBITHO-3KCTIEPHMEHTATBHOM
uHcTutyTe. [IpM MccnenoBaHuMAX cpeaHekBaapaTHiHas omuOKa
omnpeneneHus NTyOHHBI MHHEPAJILHOTO JHa cocTaBuia 0,2 M.

B cepennne 90-x ronos HITO «MHO®U3ITPYUBOP» (r. Tpouuk
Mockosckoii 0fnacTtu) paspaborano nepeHocHoit reopagap «I'POT»,
KOTOPHIH XapaKTEepHU30BaJICA MNOBBILIEHHOH MOUIHOCTBIO C
orobpakeHHEM PaHOIOKALMOHHBIX podmteit. KaxnoMy uaMepeHuto
COOTBETCTBOBAJI cTONOEL! U3 64 CIBHHYTBIX BO BpEMEHH TOYEK, a BCEro
B kajpe 3anuchiBagoch 120 u3mepenuit. B npyrom pexxume
PErHcTpUpoBanach BoJiHOBas opma curHana. B namsatu panmapa
XpaHWIoCh 10 64 xaapoB, mpH 3TOM ObLI1 BO3MOXKEH POCMOTP JIH060oro
W3 HUX Ha 9KpaHe H BBIBOJI YePE3 NOCIIEAOBATENBHBINH ITOPT B KOMITHIOTEP.

Feopanap «I'POT» wumen cneaywumue TEXHHYECKHE
XapaKTEPUCTHKHU:

41



JlMana3oH peruCTPHPYEMBIX 33J€PXKeEK, HC .............2-102
JIMCKPETHOCTh PErHCTPHPYEMBIX 3aiePXKeK, HC .....2
YyBCTBUTEIBHOCTb NPHEMHHKE, MKB ................. ....300

AMIUTHTYa CHTHAJ12 Ha aHTEHHe

riepenarTyuka, kB ...

IorpebnseMslii TOK OT aKKYMY/IATOPHOI

6arapen 12 B:

[pY perucTpauux, A
I IPOCMOTPE, A ... .03

Obwias Macca, Kr rerreerenanens ..MeHee 10

[uana3oH paGouHx TeMNEpaTyp, TPak .............. veeee=10 =440

B 3TOT e nepuo/; BpEMEHH B PEKJIaMHBIX MaTCpHaiaX NOABIWINCH
ceneHus o reopannosiokarope «JIOKAC-2», kotopsiit o6ecreunpan
HenpepbiBHOE NMPOGUIHPOBaHHE BAONb TUHUU HabmoneHus. Briepeble
B Poccuy 3TOT reopagHonokarop pasmelaics B repMETH3HPOBAHHOM
Ky30Be-(yproHe, yCTaHOBJICHHOM Ha CAMOXOXHOM LIACCH NOBBIIIEHHOR
npoxoaumocTd asToMobmns 3UJI-131. BeruucauTenbHbli KOMILIEKC
reopajlonokaropa 6s11 ocTpoeH Ha 6a3e Mukpo-OBM. Otobpaxenue
HH(OpPMALIHK OCYIIECTBIANOCH Ha 3KpaHe BUAEOTEPMHHAIA C [IBETHOM
pacTpoBOH MHIMKaluei paspesa cpensi. Perucrpauus uHdopmaumu
OCYILIECTBANACh HA MAFHUTHOM HocHTeNe. J{anubli npubop oTiHyanu
CleyIoLINe XapaKTePUCTHKH:

I'nybuna 30HAUPOBaHHUA, M

Paspemaroias crnocobHoCTh no MIyoHHe, M . .0,5

Yacrora 30HAUpYIOUero curaana, MI'u ....30-250.

B 1997 r. OO0 «JIOTUC» npoBeno uccinemoBaHus C
KCNOMB30BaHHEM CBOEH, OHOM M3 COBEPIICHHBIX HA CErOHAILHUM AeHb,
KOHCTPYKIIMH reopanapa Ha Beiboprckom mocce (Canxr-IlerepOypr),
Ha yyacTke OkTa6pbckoii xxenesHoii goporu (Mockorckast o6nacTs), Ha
TEPPUTOPHH NPOEKTUPYEMOTO Fa3onpoBoia B BeiGoprckoM paiione.
l'eopanap obecneunBan MakCHMabHYIO [IyOuHYy 30HAMpoBaHud 0,3-
8,0 M, paspewatonryto cnioco6Hocts 0,06-0,3 M B 3aBUCMMOCTH OT THIIA
aHTeHHOro O110ka. BeinosHeHHbIe paboThl moaTBepaAnH 3¢ dekTuBHOCTD
reopajiapa npu H3MEPEHUAX B IPYHTaX M NOPOAaX, IMEIOLIUX BHICOKOE
JMEKTPUYECKOE COMPOTHBIICHHE: CYXMX IecKax, rHeiicaX, rpaHHTax,
M3BECTHAKAX, NPECHBIX JbAaX U BOIE, B TO BpPeMs Kak Miy6HHa
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30HOMPOBAHUA PE3KO CHIKAIACh B TSXKEJBIX I'PYHTaX THIIA IIMH H
CYTJIMHKOB.

B HacTtosee Bpems reopanaps! I'TI HUMnpu6opocTpoenus um.
B.B. Tuxomuposa u OO0 «JIOI'HIC» uMeroT creyroue TeXHHYECKUe
XapaKTepUCTHKH (Tabu. 1).

Tabanuna l
Tunreo-| Tun | Yacrora | 'my6una| Paspe- | Macca | [Torpe6-
pafapa | aHTEHHEI | aHTEHHBI, | 30HAMPO- | MAIOMAA | KOMIUIEK- | JigeMad
MI'u | BaHus, M | criocob- | Ta, kr Moul-
HOCTb, M HOCTB, BT
«I'eon» | AB-25 25 20-30 1,5-2,0 12,0 8,0
AB-50 50 15-20 1,0 11,0 8,0
AB-100 200 8-15 0,5 10,0 8,0
«Tea» | AB-250 250 4-8 0,25 14,0 7,0
AB-400 400 2-5 0,15 8,5 5,0
«3oHmy | AB-700 700 1-3 0,1 45 5,0
AB-1200| 1200 0,5-0,8 0,05 3,75 5,0

B utone 1998 r. B 11eSX OLIEHKH BO3MOXHOCTH 3¢ }heKTHBHOIO
NpHMEHEeHHsS reopafapoB ApPXaHreJibCKHM TOCYAapCTBEHHBIM
TEXHHU4YECKUM YHHBEPCHTETOM COBMECTHO € LleHTpOM pernoHanbHbIX
reou3M4eCKUX H re03KONTOTHYECKUX HccaenoBaHui «eoH» ObLIo
BEINIOJIHEHO 00CJieJOBaHHE y4acTKa NMPOTAKEHHOCTHIO 16 KM
aBTOMOOMIIbHOI 1oporyu ApxaHrenbck — MoCKBa.

O6cnenyeMslii yuactok 6611 nocTpoeH B 70-e roanl B npeenax
XonMmoropckoro paioHa ApxaHrenbckoi 0071acTH ¥ Ha MOMEHT
HCCAeOOBAHUH  HaXOAWJICA B HEYNOBJIETBOPHTEJIBHOM
9KCIUTyaTallHOHHOM COCTOSIHHH.

Ipu o6cnenoBaHMAX Ha KaXK0M KHJIOMETPE BBIOHpAIH B CpeiHEM
no 10 y4acTKOB MPOTSKEHHOCTBIO MO 5 M KaKAbiH, HA KOTOPBIX
BBITIOJIHSUTH HETIPEpBIBHOE 30HUPOBaHUE.

Pa6oTsl ObIM NpOBeNEeHB! NPEUMYLIECTBEHHO Ie0pagapoM ¢
aHTeHHoW A4 (4actora 400 MTI'u), koTopas mpenHasHayauach s
OMpeNENeHUa [PYHTOBO-THAPOreonornyeckoro paspesa. ITapamerps
M3MepeHuit BeIOHpanuch TakuMH, 4YToO6H obecneuuBanace
paspeluarouias cnocoGHOCTb 110 BEPTHKAIM MOpsAaKa 15 cM.
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AHTEHHa DaBHOMEPHO MNepeMemasach ONepaTopoM Mo
MOBEPXHOCTH MOKPHITHA NPH PYYHOH TPaHCHOPTHPOBKE C TaKoi
CKOPOCTBIO, KOTOpas obecrneunBaia 3aJaHHOE KOJIM4ECTBO peanu3aliyii
Ha GUKCHPOBAHHOM UTHHE y4acTKa.

ITpu BeINoNHeHHH paboTr HHPOPMALHd B BHAE OTAEIbHBIX I
KaXKIO0ro S-MeTpoBOro ydacrka ¢aiior HaKarUTMBATACh HA KECTKOMY
aucke xomnslorepa Notebook Pentium. Bpems pa6otsl B mose
OrpaHMYMBAJIOCH TUIIOM MPUMEHAEMbIX UCTOYHHKOB NIUTAHHA, 2 HMEHHO:
axkymynstopos HV 7-12 (SInonus) emxoctsio 7,5 A/4, MO3BOIAIOUIHX
BECTH noJesbie paboTei B TedeHue 12-14 4 exxenHeBHo. [loxzapaaka
aKKyMyJITOpa NPOM3BOJMIIACE OT cepuiiHoro Gioka 220/12 B, 2 A.
KonrponbHoe 6ypeHne BbIONMHATIOCh B TPEX TOYKAX, pa3MeLICHHBIX B
Hauaje, cepeMHe M KoHLe o6cneayemMoro yuyactka aBTOMOOHIBHOM
JIOPOTH.

Bce ¢aiinbl obpabarsBanuck B LleHtpe «I'€oH» o nporpamme,
NO3BONAIOUEN YBEJIMYHTh KOHTPACTHOCTH, CHU3UTL BIHAHHE
norpemHocTeff, OCYmMeECTBUTh mNepeBox (alioB B pexuMm
BHIe000paboTku U T.A. B pesynbrate ObUIM MOCTPOEHB! BOIHOBbIE
H300paXKeHHA MO JIHHE H MIyOHHE KKAOTO 5-MEeTpOBOrO y4acTKa B
NIPOAONBLHOM Ipodune H 12-METPOBBIX YHacCTKOB B MONEPEYHOM
npodune. I'paBuiiHo-necyanas cMech HISHTHOHUIMPOBAACh FomyObLIMU
JIMH3aMH, IECOK KaK TOIA 3€JIeHO-KETO-ToTy00ro LIBETa, Cynech Kak
MEeCOK C BK/IIOYEHHAMH CHHEro UBeTa CYIMHHOK — NpPOCIoHKaMH
KpacHOTo 1BeTa, @ YPOBEHb IPYHTOBBIX BOA — CIOEM CHHE-KPAaCHOro
1BE€TA.

[To pe3ynsraram obcnenoBaHHit OMYYEHB! CleYIOMIHE BBIBOJBI:

1. ConocraBneHue maHHbIX OypeHHs H reopafapHoil ChbeMKH
NOKa3alo JOCTAaTOYHO BBICOKYIO CTeNEeHb HIEHTHYHOCTH MO
re0JIOTMYECKOMY Pa3leCHHUIO, a Pa3HHULia B ONpPERENeHNH IMyOuH
3aJI0)KEHUS FTOPH3OHTOB B TPEX KOHTPONBHbIX CKBKHMHAX, TIPOOY peHHbIX
o 2,5 M, m3MeHsanach B npeaenax ot 0 no 8 oM (tabn. 2). Ilpu atom
MaKkcHMalibHas olwnbxa, cocTaBuBlias 8 cM, Obia 3adHKcHpoBaHa
TONBKO B OJHOM Cily4ae, YTO MOXHO OGBACHHMTH JOMYyLUEHHOH
NOrPeLIHOCTBIO ONPEAECHHS 3aJI0KEHNA Fe0NOrHIECKOTO IUTacTa Mpu
py4HOM OypeHHH.
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TaGnuua 2

Ne Cnoit reonoruueckoro Imy6uHa 3anoxeHus ot | PasHocTb
CKBa- paspesa NOBEPXHOCTH MOKPLITHS, | Onpene-
KHUHBI M, 0 pe3yJbTaTaM JIeHHs

pyuHOTO | 30HmMpoBanus | TTYOHH
GypeHus | reopapapom | 3altoxke-
HHS
1 |AcdanbTobeTOH U rpaBHitHO-
necyaHas CMech 0,00 0,00 -
Ilecok nelneBaThIit 0,19 0,20 0,01
CyrimHOK JIerkuii 1,10 1,02 0,08
YI'B 1,55 1,50 0,05
2 |AcdanbTobeToH U rpaBuiiHO-
mebeHouHas cMech 0,00 0,00 -
Tlecok Menkuit 0,22 0,24 0,02
[Tecok npuieBaThii 0,85 0,90 0,05
CyriHHOK NbLIeBaThii 1,20 1,22 0,02
YI'B 1,15 1,15 0,00
3 |ActanpTobeToH 1 rpaBHitHO-
NecyaHas CMechb 0,00 0,00 -
Tlecok neineBaTsifi 0,18 0,22 0,04
CyrIHHOK nerkui 1,80 1,85 0,05
VI'B He 3a¢pMKCHpOBaH - - -

2. AHTeHHOH A4 He NpeACTaB/AeTCS BO3MOXKHBIM BBIABHUTH
TONIUHY ac(ansTOOETOHHOrO CIIOs, H3MEHAIOLIYIOCA B Npeneiax
4-8 cm. Ilpu Oonpiuol BapualliM TONLIMHBI KOHCTPYKTHBHBIX CJIOEB
ObUIM yCTaHOBJIEHB! CIIENYIOIIHME CPe/THHE pa3Mephl: TONIIMHA [IECYaHO-
rpaBuiiHo# cmecu 10-20 cMm; HHXHHEA CIOH OCHOBaHHMA M3 MeckKa
TIBIIEBATOrO WK 3amieHHoro 3epHuctoro 50-70 cm. Cpennsas BbicoTa
Haceiny coctaBuna 1,0-1,2 M, a myOuna 3aneraHus ypoBHs rpyHTOBBIX
BOA (BepxoBoaka) 6onee 0,7 M, Ho MeHee 1,0 M OT MOBEPXHOCTH
NOKPBITHS.

3. Ha 15-25% y4acTioB ObLiH 3a)HKCHPOBaHbI CTPOUTENbHbIE H
IKCTUTyaTallHOHHbIE OWHOKHU (TOJIMHA NeCYaHOr0 OCHOBAHUA MEHee
0,5 M w1 necuansiii cnoii BOoOLIE OTCYTCTBYET, BLICOTA HACKIIH MEHbILIE
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1 M, TOJTILHHA BEPXHETO CJIO OCHOBAaHHSA M3 IECYaHO-TPABHIHON CMECH
menee 10 cM, rpyHTOBBIE BOABI 3aMKCHPOBaHbI Ha ITyOUHE MeHee
0,7 M OT TOBEPXHOCTH MOKPHITHA).

4. Tonsko 3% obcnenyeMbIX Y4acTKOB YAOBICTBOPAIOT BCEM
HOPMAaTHBHBIM NPOEKTHBIM, CTPOHTENBHBIM H 3KCIUTYaTalHOHHBIM
TpeGoBaHUAM.

5. Ha nonepeyHbIX pa3pe3ax BbIABIEHbI HAPYLIEHUS IPOEKTHOIO
MOJIOKEHHUA MOBEPXHOCTEN: MO Npoe3xkeidl YacThiO NMOA AeHCTBHEM
JVMHAMHYECKUX HArpy30K NPOH30HLTA NPOCaaKa NOACTHIAIOIIETO
CYrMHHUCTOTO TPYHTa M 00pa30Balioch KOPHITO, B KOTOPOM
«3aCTpanBaeTCs» BOMA.

6. Ycranosneho, uto Ha 97% obcieyeMbIX yUacTKOB He0OXoquMo
BHayane oOecreynTh BOZOOTBOA H3 aKTMBHOM 30HbI 3€MJITHOTO MOJIOTHA
(nonepeuHsle APEHAXKHBIE TIPOPE3H) H NMOBEPXHOCTHBIH BOAOOTBOX
(BonooTBOIHBIE U OOKOBBIE KaHABBI, a TakXke ApPEeHaXH rTybokoro
3aNIOKEHHA), 4 MOTOM MPUCTYNATh K YCHIEHHIO NOPOXHOMN ONEXIbL.
Jluurs Ha 3% obcneayeMbIX y4acTKOB ZOCTATOYHO BBIMOIHHTDL YCHIIEHHE
JIOpOXXHO# ofex bl 6€3 0CylIeHNs TPYHTOR 3EMIITHOTO MOJOTHA.

7. Ha yuacTkax aBTOMOOWJIBHBIX JOPOT C 3aCTaHUBalOIUMHCS
MOBEPXHOCTHBIMH BOAAMH B KIOBETAX M pe3epBax MPOCMAaTPHUBAIOTCA
TUIACTHl CTION3AIOIIMX CJIOEB TNOA HEYKpeIuleHHbIMH o6ounHaMu,
TIOTIEPeUHbIi YKIIOH KOTOpbIX focturaet 20%.

B xopme obcnenoBaHuii GbuiM IOTyYeHbl YIOBIECTBOPHUTENbHbIE
pe3yAbTaThl N0 3¢ PEeKTHBHOCTH NPUMEHEHHS re0palapoB U BbISABICHBI
HarnpaeieHus AalbHeHIINX HCCTeA0BaHUH:

1. HeobxoanMO mONMY4MTH MOMHMO BOJHOBOrO M300paskeHus
KOJIMYeCTBEHHBIE NI0KA3aTeJy IPOX0XKACHUS CHTHaJIa B TOH WM IpyTroi
cpele, 4YTO MO3BOMMT B JalbHeilIeM JOCTOBEPHEE WHTEPIIPETUPOBAT
pesyabrarht 30HAHpoBaHHis. C 5TOH Uenbl0 palHOHANBHO
NpOMOZIeIHPOBATh M IMOCTPOHTH TAPHPOBOYHBIE KPHBBIE MPOXOXKACHHSA
CHIHaJIa B pa3HbIX FPYHTOBBIX Cpe/aX ¥ MPH UX Pa3IMIHON BIAXHOCTH.

2. PeayneraThi reopalapHOro «peHTreHay» MOXHO COTIOCTaBHTB C
HaHHBIMH 06cnenoBaHHi aBTOMOOHIBHBIX Aopor (HampuMep,
POBHOCTBIO, MOAYJIEM YIIPYTOCTH Ha TOBEPXHOCTH KOHCTPYKLIMH U Jip.)
Ha OIHUX M TeX JK€ Y4acTKaX, YTO ApPEeJOCTaBHT BOSMOXHOCTh JaTh
TIO/IHbIE U TOYHbIE PEKOMEHIALINH MO BHINOIHEHHIO PEMOHTHBIX paboT.
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3. Heobxonuma pa3paboTka TEXHHYECKHMX YCJIOBHH MO
00CNENOBAHMIO YHACTKOB aBTOMOOW/IbHBIX JOPOI C MCIIO/Ib30BaHHEM
reopanapos.

4. Pesynerarhl ofcnenoBanuil nenecoo6pa3Ho CBOAUTH K
TIOCTPOEHHIO NMPOCTPAHCTBEHHOH KAPTHHKH, Ha KOTOPOH MOXKHO YBUJIETD
pacnooKeH e MOXOUIBbI CI0EB IOPOXKHOM 0K AbI M NOACTHIIAIOUIHX
FPYHTOB, a TaKXKe MPOrHO3UPYEMOTO ITOJIOXKEHHS PaCYETHOTO YPOBHA
IPYHTOBBIX BOJ B MpeJiesiax IOJIOChl OTBOAAa aBTOMOOMIIBHOH TOPOTH.
Takas KapTHHKa NO3BOJMT NPABUIPHO Ha3HAYMTb BUABI PEMOHTHBIX
paboT ¥ PEKOHCTPYKIIHH CYLIECTBYIOIIMX aBTOMOOH/ILHBIX JOPOT:

5. JInst MOMHOTH MHPOPMAUMU O COCTOSHUU 3KCILTYaTHPYEMBIX
aBTOMOOMIILHBIX JJOPOT 3((hEKTHBHO KOMIUIEKCHOE HCIONB30BaHHE
reopU3YECKIX METOROB (CeHCMOpa3BeNKH, 3NEKTPOPA3BEAKH U T.1.),
KOTOpblE MO3BOJIAT H3YYHTh AOCTATOYHO IIyOOKHE FOPHU3OHTHI (A0
100 M), Tak Kak, MO AaHHbIM reo(U3UKOB, BCe MPUIIOBEPXHOCTHBIE
HapyLIeHHs HETIOCPEACTBEHHO CBA3aHbI C IITyOHHOM.

6. Ha yuyacTkax, He6JaronpvATHBIX NO TPYHTOBO-
TUAPOreoJIOTHYECKHUM YCJIOBHAM, Liejiecoo0pa3HO NMPOBOAUTH
IOCTOSHHBIE MOHHTOPUHIOBbIE HAOMIOAEHHU .

IpumeHenne reopaxapoB npu o6ciie0BaHUH aBTOMOOHITLHBIX
JOpOT 3KOHOMHYECKH 3(h(EKTHBHO, TaK KaK TOYHBIH «PEHTreH»
BHYTPEHHETO CTPOEHHU JOPOXKHbIX KOHCTPYKLIH MO3BONUT BKJIA/IBIBATH
OrpaHHYeHHble MHBECTHLMH B HEOOXONMMble BU/IBI PEMOHTHBIX pabot
[10].

OKcnepuMeHTanbHbie 00cne0BaHUA aBTOMOOMIIBHBIX JOPOT ¢
MCIIO/B30BaHHUEM '€0paiapOB BLINONHAKOTCA Takxke B HoBocHOHMpCKoi,
Caparorckoi, Mockosckoi, Hikeroponckoit obnactax u apyrux
peruoHax. OmHaKo Ao CHX NOp He pa3paboTaHa eguHas METONMKA
BBIIOJHEHHUs paboT, 6oree TOro, TEXHONOTHs pPacIiM(pPOBKY PE3Y/BTaTOB
usMepeHuit Tpebyer Haxomienus 6OJbMIOro OMBITa M HAay4YHO-
TEXHHUYECKOro 060CHOBaHHA.

S. TEXHOJIOTHH IPUMEHEHUA TEOPAIAPOB B
JOPOXKHOM XO3SIICTBE
B 3aBucuMOCTH OT pernaemMoii 3a1a4u puMeHeHWe TeopanapoB
BBIMOTHAETCHA 1O pPa3sjHYHBIM TEXHOJOTHAM: oGCaenoBaHHE
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CYIECTBYIOIHUX aBTOMOOHIBHBIX nopor, FPYHTOBO-
THAPOreONOruYecKrue H3BICKAHWA [UIs NPOJOKEHHS Tpace
aBTOMOGH/IBHBIX JIOPOT, pa3BefKa KapbepoB AOPOXHO-CTPOUTENLHBIX
MaTepuaJioB H T.A.

5.1. Texnonozua obcnedosanus 3kcnayamupyempix
asmomoouIbHbIX 00pO2

JlaHHas TEXHOJIOTHs ONpejesseTcs Kak LedIMU H 3aja4yaMu
obcrenoBaHMi, Tak U KOHCTPYKLIHEH reopagapa, HCIOJNb3yeMbIM
TPAHCNOPTHBIM CPEACTBOM, KOTHYECTBOM PHMEHAEMBIX OTHOBPEMEHHO
AHTEHH, HHTEHCHUBHOCTBIO JBHXKCHMS MO CYINECTBYIOIUEH aopore,
COCTOSHMEM MOKPHITUS H LUMPHHOH npoesxei yacTu. B 3aBucuMocTH
OT MEPEUNCAEHHOTO MCMOJB3YIOTCH pa3Hble METOMWKH MPOBEIEHHS
00c/1e10BaHHIA.

Henpro obcnenoBaHus MOTYT ObITh:

® [poBepKa TOJLUMHBI KOHCTPYKTHBHBIX CJI0€B JOPOXKHOMH
OZIEK bl ¥ TOJLMHBI C/IOEB FPYHTa 3€MJISIHOTO [0JI0THA, OAHOPOAHOCTH
HCIONBb3yeMOro rpyHTa Kak MpH NMPHEMKE BBIIOJHEHHbIX PaboT, Tak 1
NpH 3KCIUTyaTalHW AOPOF JIIS OUEHKH COCTOSHHSA HOPOXKHOM
KOHCTPYKLIMM U HA3HAYEHUS! PEMOHTHBIX MEPONPHATHH;

® OLIEHKAa YCTOHYHMBOCTH FPYHTa 3€MJITHOTO MOJOTHA Ha
ydacTkax cnabbix M mnepeypiakHEHHBIX TPYHTOB B mpoLecce
3KCIUTyaTalli¥ aBTOMOOHTbHO# JOPOTH;

e onpenenacHHe NyOMHbBI 3a10XKEHHS YPOBHA TPYHTOBBIX BOJ
IS oLieHKH 3 DEKTUBHOCTH paboThi APEHHPYIOIUX YCTPOHCTB;

®  MOHUTODMHIOBbIE HaO/IONEHHS 32 PacHIpeIENICHHEM NTyOHHbI
NpOMep3aHHa TPYHTOB U M3IMEHEHHEM YPOBHS I'DYHTOBLIX BOJ B
TIpoLiecce SKCILTyaTaliMi aBTOMOOWIBHON ZOPOTH H MHOTHE IpyTHe.

CaMbIM pacnpoCTpaHEHHBIM SBJIAETCA NEPBOE HANpaBleHHE
obcieiopanmnii. B 3aBHCHMOCTH OT KOHCTPYKLMHM reopajapa W THna
aHTEHH pa3M4aloT Clieytollee X Ha3HaYeHHE:

¢ pYNOpHBIH reopajap — HCMONb3yeTCA ANA ONpeneneHHs
TOJLUKWHBI HOKPBITHS JOPOXKHO#H ONEXKAbI;

® TDYHTOBBI# reopaiap — Ajs ONpenesNeHHUS TONIUHHBI
KOHCTPYKTHBHBIX CJIO€B JOPOKHOM O /IbI M CIIOEB I'PYHTOB 3EMJISSHOIO
MOJIOTHA M MOACTHIAIOLIENO OCHOBAHUS,
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¢ [pH COBMECTHOM H OJHOBPEMEHHOM HCIONB30BaHHH
PYTIOPHOTO ¥ FPYHTOBOTO reopajapa yCTaHaBIMBalOTCA TOMIHHBI KaK
MOKPBITHA, TAK H CJIOCB HOPOXKHON OAEXKMIBI, 3EMANHOTO MOJIOTHA H
NOJCTHIAIOLIET0 OCHOBAHMA, H TIPH 3TOM CYIIECTBEHHO MOBBILIAETCA
TOYHOCTb OXIPEIC/ICHHA TONIIHHBI CJIOEB.

B 3aBHCHMMOCTH OT HCHOJIB3yEMOrO TPaHCHOPTHOIO CpeacTBa
OnpeaeNsloTCs NPOH3BOAMTENBHOCTE U BUA pabor. Tak, npu
MPUMEHEHUH aBTOMOGHIISE HITH JIPYroro GbICTPOXOAHOI'O TPAHCNOPTHOIO
cpencTBa reopajapHbie 00CI€X0OBaHUSA NMPOBOAATCA B NMPOXONBHOM
HanpaB/IeHHH, 10 OIHOM WK ABYM nonocam aswkeHus. Konuuectso
obcneayeMbIX MOJIOC Ha3HAYaeTCs 3aKa34YHKOM, TaK KaK YHCJIO MOJOC
3aBHCHT OT BbIAENAEMBIX (PUHAHCOBBIX CPeACTB Ha obcnenosaHue.
OnTuManbHBIM BapHaHTOM SIBJISETCS MCHONB30BaHHe mpuiena ¢ 3-4
aHTeHHaMH, TIOIHOCTHIO NMEPEKPHIBAIOIMMH MOJIOCY ABIKEHUS, TaK KAK
3TO NMO3BOJIIET MOTYYUTh reONIOTHYECKHH paspe3 Kak B MPONOIbHOM,
TaK ¥ B MOMEpeYHOM HampaeineHHH. IIpH nepemelneHnn reopagapa
py4YHO# TpPaHCHOPTHPOBKOH o0OcinefoBaHMA MPOBOAATCA
NPEUMYLIECTBEHHO OJAHOH aHTEHHOH WJIM AByMs (MpHMEHSEMBIMH
NoTIepeMeHHO, HO OTAMYAIOLIMMHUCS MO YacTOTe M BO3MOXKHOCTAM) Ha
HeOONBIIMX MO NPOTHKEHHOCTH yuacTkax aopor (1-15 km). [Ipu sTom
M3MepeHHst Ha Y4acTKaX aBTOMOOWIBHBIX JOPOT, HMEIOUIHX IUIOX0€
COCTOSHHE TOKPBITHS, MPOBOAATCS HE TONBKO B MPOROJBHOM, HO H B
TIONepeyHOM HANpPAaBICHHH (OT OfHOH GPOBKM 3eMIITHOTO MONOTHA 0
apyro#). Ilpy BLIMONHEHNM W3MEPEHUH B NONEPEYHOM HAINpPaBIEHUU
oTnajgaeT HeOOXOAMMOCTh NPOBOJHTH H3MepeHUS B OOOMX
HaIpaBlIeHUAX 10 ABYM N0JIOCaM JIBHIKEHHS.

Huskas MHTEHCHBHOCTB JIBIDKEHUS aBTOMOOMUIE# Ha opore He
OTpa3sUTCA Ha TEXHONOTWH BHINOAHAEMBIX pabot. Ilpu Gonbiuoit
HHTEHCHBHOCTH JBIkeHUs (6onee 2000-3000 aBT./cyT) BHIMONHEHHE
obcnenoBaHUM TNyTeM TIepeMellleHHs reopajapa py4Hoi
TPaHCNOPTUPOBKOH CTAHOBHTCS NMPAKTHYECKH HEBO3MOXKHBIM, TaK KaK
3TO MOBJEYET 3a COOOH MepeKpbITHE MKW OrpaHUYEHHE NBHIKEHHS
TPaHCMOPTHHIX CPeAcTB. B TakoM ciayuae paborel HeoGxoaumo
TIPOBOJIUTH B HOUHOE BPEMS, KOTIa HHTCHCHBHOCTD ABHKEHHS JOCTHIaeT
MHHHMaJbHOTO 3HaueHUA. [Ipu obcnenoBaHUN C HCMONb30BaHHEM
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aBTOMOOWIEH Aake BBICOKAS HHTEHCHBHOCTD JIBWKEHHA KakK-HHOYIb
CYLIeCTBEHHO He TMOBJIUSET Ha TEXHOJIOTHIO BBINOTHEHHS PaboT.

[1n0ox0oe cocTOSHHE MOKPHITHS MIIH YepefOoBaHHE TUIOXOTO C
XOpOWMM NOTPeOyIOT CYIECTBEHHOTO CHHMXKEHHS CKOpPOCTH
TPaHCIIOPTHBIX CPEACTB ¥ MOTYT OTPHLIATEIHHO NOBTHATH Ha PE3YIIBTATBI
obcnenosaHuii. [To3ToMy NpH MJIOXOM COCTOAHHWM MOKPBITHA
nenecoobpasHo nepemMewiaTh reopajap 1o MOBepXHOCTH MOKPHITUSA
6YKCHPOBKO# BpPYUHYO.

Ha aBromMobunbubix noporax II-IV kareropuit (1Be monocs
JBH)KEHHA), KaK NMPaBUIIO, MPH HAJNMYHH TPAHCNOPTHOTO CPEACTBA
3aMepbl IPOU3BOIATCS HENPEPBIBHO, CHa4alla B MPAMOM HalpaBleHHH
IO OZfHOM MoJIoce JABHJKEHHS, a NOTOM B OOpaTHOM HamnpaBleHUH IO
apyro#i nonoce asvxkenus. Ha asromoOunbHbiX goporax I kareropun
Hallle BCEro H3MEePEHHs BIMOIHAIOTCS N0 OJHOM LEHTpaJIbHOMH foJoce
B OXHOM HAlpaBJIEHHU M TaKOKe 1O ONHOM LEHTPalbHOH moioce B
obparHoM HanpaBiaeHuu. IIpu 3ToM LienecooOpazHO CHATH pa3spes B
NoTIepeYHOM HampasiieHuH ¢ maroM 20-500 M B 3aBUCHMOCTH OT
COCTOSHHSA aBTOMOOWIBHOH ROPOTH.

[1pu BbITIONHEHHH 06CNENOBaHUH C PYYHOH TPaHCNOPTHPOBKOM
reopagapa I'll HUMnpu6opocrpoenus um. B.B. Tuxomuposa u
000 «JIOTHMC» HCHONB3YIOTCSH HECKOJNBKO PEKHMMOB M3MEPEHHI:
pabora mo maraM, HENpepbIBHO, HEMPEePLIBHO ¢ MoaudHKauHei,
OOHapy>KEHHA U N0 CMELLUCHMIO.

«Pabora mo maramM» HCHONb3YETCSs NPH BHINOJHEHHH
ob6cienoBaHuit M 3apaHee OTMEYEHHBIX TOYKaX MOBEPXHOCTH,
TIEpeABIDKEHHE reopajiapa OCYLIECTBIAETCSA OT TOUKH K TOYKE, B KaXKIOH
U3 HUX NIPOH3BOAUTCA H3MepeHHe. TakoH pexuM MOXKHO HCTIONTB30BaTh
npu o6ciel0BaHHH aBTOMOOMIBHBIX JOPOr KaK B NPOAOJIBHOM, TaK H
MONEePEeYHOM HaNpaBICHHH.

PexuM «HenpepriBHO» NpelyCMaTpUBAET 30HAHPOBAHHE B
aBTOMaTHYECKOM peXXKHMe TIPH PaBHOMEPHOM NEPEMELICHHH aHTEHHbI
no nosepxHocTH. [lo nocTxenun Habopa 3aHaHHOro KOJNHWYeCTBA
CHMTHAJIOB MX MpHUEM 3aKaHYHBaeTca. TakoH pexXuM MOXHO
PEKOMEHIOBaTh NMpH obcieoBaHHU aBTOMOGHIIBHBIX JOpOr B
FIONEPEYHOM HANPABJICHHM WIH 3aMMCH KOPOTKMMH OTPE3KaMH 4Yepes
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HHTEpBaJIbl B IPOAOJILHOM HallpaBJIeHHH (Hanpumep, otpe3ok 10-15 m
gepe3 uHTepBai 5-100 m).

«Moau$uuMpoBaHHbIH peXHM HerpepsIBHO» Openoaraet
NPOH3BOJNTE 30HAHPOBAHHE B aBTOMAaTHYECKOM peXHMe IpH
PaBHOMEPHOM NEpPEMEILCHUH aHTEHHbI M0 MOBEPXHOCTH, HO MocJje
MIOJTyHeHHs 3aJaHHOTO KOJIMYECTBA CHTHAJIOB MX MPHUEM NMPONOIIKAETCS,
¥ Ha rpaduyeckoM H300pakeHHH CUrHajla camMble MO3[AHHE CHIHaIbi
3aMEeHSIOTCA Ha HOBble. Tako# pexkuM MoxkeT OBbITh IPUMEHEH Ha CTauu
TIPEIBAPUTENBHOTO 30HAUPOBAHMA B LIEJIAX YCTAHOBJIEHHS ONITHMAIbHBIX
napameTpoB npubopa u BeIGOpa mocnexyroLei TeXHONOrHH paboT B
3aBHCHMOCTH OT COCTOSIHUA 06cIexyeMoro 00beKTa.

Pexxum «oOHapyxkenue» Hapbosee uenecoobpa3eH npy Moucke
o6BekToB (TpyOsl, kabess U T.1.) B aBTOMaTH4YeCkoM pexume. B atom
cityyae npy obHapyxeHus o0beKTa pa3gaeTcs 3ByKOBOH CHUTHAL.

PexxuM «I0 CMelIeHHIO» TPeayCMaTPHBAET 30HAUPOBaHHUE B
ABTOMATH4YECKOM PEXHUME NIPH PaBHOMEPHOM NepeMEILCHHUH dHTEHHOTO
6/s0ka No NOBEPXHOCTH. PaccTosHHe MexXAYy peanu3alHAMHU
OTCYHTBLIBAETCS ABTOMATHYECKH C IOMOLIBIO TOTIONTHHTEIBHOTO KoJleca.
[lo mocTHXEHHH 3a1aHHOTO KOJIMYECTBA peau3aliii IpueM CHrHaIOB
peKpaiLaercs.

Be3ycnoBHO, METOA HeNpepbIBHOrO 00CNEeNOBaHHS AOpPOr C
HUCMONb30BaHHEM  aBTOMOOMJBHOrO  TPaHCMOpPTa  CaMblif
NPOU3BOAUTENbHbIN U K BHEAPEHHIO MOXET OBITH PEKOMEH/IOBAHA,
HanpuMep, QUHCKas TEXHONOrHA 00CIeA0BaHHI ABTOMOGHIBHBIX ZIOPOT,
U3JIOKEHHas B mogpasaene 4.3.

5.2. Texnonozua ussicKkanuii 2pyHmogo-2u0pozeon0zuiecKux
ycnoeuii Mecmuocmu npu 6sib6ope mpacc asmMomMoOUIbHBIX 00pOZ
TexHoIOrus H3bICKAHUH IPYHTOBO-THAPONE0NIOTHYECKHX YCIOBHH
AI0JIOCHI BapbUPOBAHMSA TPACChl aBTOMOOUIIBHBIX JIOPOT C FIOMOILbIO
reopanapos paspaboTaHa Ha kadenpe aBTOMOOMJIBHBIX JOpOr

L

Fd P
APXaHre/IbCKOrO FoCyIapCTBEHHOTO TEXHHYECKOrO yHHBEPCHTETa. [, * )

CyTb TexHonoruu pabot cocTouT B cienyiomeM. CHayana B
KaMepaibHbIX YCIOBHAX 110 Tonmorpaduueckoi kapre B 3aBHCHMOCTH
OT pesibedha MECTHOCTH M CHTYallHH ONPeAENIOTCS FPaHALB] TONOCH
BapbUPOBaHHA TPACChl, KOOPAHHATHI KOTOPHIX C IOMOIUBIO CKaHepa
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3aHocaTca B namate [IDBM; Bcs mofloca BapbHUpOBaHUA MO
TonorpaH4eCcKMM KapTaM H JeluppPHPOBAHUIO MATEPUHAOB
a’pocheMOK pa3OuBaeTCsd Ha 30HBI C Pa3jUYHBIMU TPYHTOBO-
THAPOre0JOrH4EeCKHMHU YCIOBUAMH (HanpuMep, GOJ0TUCTHIE,
OMON3HEBbIE, 3aKapCTOBAaHHBIE H MPOCAJOYHBIE I'PYHTHI, YYaCTKH C
obecriedeHHBIMH M HeoGecre4eHHBIMU NOBEPXHOCTHBIMH CTOKAMH H
T.A.). KoopauHaThl rpaHuull 30H ¢ pa3iH4HBIMH TFPYHTOBO-
THIPOreoJOrHYEeCKMMH YCJIOBUAMM TaKXKe ¢ NOMOUIbIO CKaHepa
3aHocATcsA B namaTh [IDBM. B kaxnoi 30He yCTaHaBIHMBAaIOT
PacCTOSHHA MEXTy MapIIpyTaMH ABHXXECHHS BE3NeXOna, N0 KOTOPbIM
OfIpeIeIAETCA FPYHTOBO-TMAPOre0IOrMYeCcKuii paspes. M3bickanus He
MPOU3BOIATCA HAa Y4aCTKaX MECTHOCTH, NPUIETAOLHUX K HAYaIbHOH U
KOHEYHOH TOykaM Tpacchl H 00pa3yloIUXcs FpaHHIEH MOJOCH
BapbUPOBAaHHS W NPAMBIMH, HalPaBJeHHbIMH MO YIIIaMH a=35-55° k
BO3AYLIHOW NHHUU. 3ajaeTcs HauyalbHOE HANpaB/ieHUE ABWKEHHS
BE3JIEX0/la B 3aBUCHMOCTH OT pelibeda M CHTYallMH, HanpuMep, Mox
yriom 45° BnpaBo OT HanpaBleHHS BO3XYIIHOH JIMHUU MEXIY
Ha4yaJbHOH M KOHEYHOH TOYKaMH Tpacchl.

Besaexon ¢ reopanapoM JBHKETCA O HaYaJTbHOMY HANPABICHUIO
K MPaBO#i rpaHuLIe NOJO0CH BAPLHPOBAHUA TPACCHI, TIPH 3TOM Nepecekas
N0 BO3MOXKHOCTH CaMble BbICOKHE M HH3KHE MecTa penbeda, obxons
BCTPEYArOIHMECs CUTYalHOHHbBIE NPENATCTRHS (A€PEBb, OCTPOHUKH U
T.A.). [lo MapuipyTy ABHXXE€HMS Be3leXola Ha 3KpaHe Aucnies
IpPOCMATPUBAIOTCS M 3aMHCHIBAIOTCS HAa MarHUTHblE HOCHTENIHU
TE€OJIOTMYECKHH pa3pe3 MECTHOCTH W MOJIOXKEHHE YPOBHS IPYHTOBBIX
Boz. [Ipu nBHKEHMH Be3IeX0/a €ro MONOKEHHE B AEKAPTOBOH CHCTEME
KOOP/IMHAT OMpeieNseTcs, HaNpHMep, 0 YCTaHORIEHHOMY Ha BE3IEX0/e
MapuipyTHoMy P-xomoeomy mpuemuuky ASHTECH P-12. MapupyT
BE3[eX0/a 3aHOCHTCH Ha MAarHUTHbIE HOCHTENH C MOMOINbIO
cnyTHHkOBbIX cucteM GPS. B Poccud TakMMU BO3MOXHOCTAMH
obnajaeT cryTHuKOBas HaBuranuonHas cucrema [JIOHACC.

IMpuemunk ASHTECH P-12 onpeaenser reoaesuyeckue
KOOpAMHATHl C TOYHOCThIO £5 MM M oGiamaeT 3HaYMTEAbHOM
YCTOMYMBOCTBIO K noMexaM. [ToTpebnsieMas NpHEMHHUKOM MOIHOCTh
He npebiliaet 12 BT, nutanne oCylIEeCTBILETCS OT CETH MTOCTOSHHOTO
TOKa HanpsbkeHueM 10-36 B. TloMuMO Hcrons30BaHus MapLIPyTHOIO
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P-KOZ0BOr0 NpHEMHHKa, B CEPENHHE MOJOChI BAPLUPOBAHHSA TPACCH
ycraHaBnHBaeTcs 6azopas cTaHIms. Mecto ycTaHOBKH 6230BO# CTaHLMH
JOJIXHO MPEACTaBAATh COOOH OTKPHITYIO MIOLIaAKY, HA KOTOPO#
MECTHbIE MPEIMETHI HOIDKHBI BO3BHIMIATLCA Hall FTOPH3OHTOM He Gosee
yeM MOA yriaoM 15°, M pagHonomexu AO/DKHBI OTCYTCTBOBaTh. 3a
HEHMEHHEM JIOPOroCTOALIEro 060pyNOBaHHS K CITyTHHKOBBIM CHCTEMaM
MOXXHO BOCIIOJIb30BaThCs 6oJiee rpyOBIMHU BBICOTOMEPAMU-aBTOMAaTaMHU
tuna BA-1M unu BA-56 u TononpHBs3YMKaMH, 4TO CYLIECTBEHHO
MOBBILIAET TPYAOEMKOCTb M CHHXKAET TOYHOCTB PaboT.

Ilpu mocTHXEHHM NpaBOH IPaHHLBI MOKOCH BapbHPOBaHHA
TpAcchl BE3AEXOA NPOXOIAMT BIOJIb TPAHHLbLI NAapaJUICABHO BO3MYLIHOH
JIHHWH, CBA3BIBAIOIIEH Ha4YaTbHBIA U KOHEYHbIH ITYHKThI TPACCHI.

Jlanee mMapumipyT ABMXKGHHA BE3Je€X0Ja BHITIONHAETCA 4epes
3KCTPeMaJIbHbIE TOUKH perbeda B 00XOI CUTYallHOHHBIX NPENATCTBHH
K JIEBO# IpaHHLIe NOJIOCH BAPLHUPOBAHUA TPACCHI C YUYETOM IPHHATOIO
PacCTOAHMSA MEXAY IPYHTOBO-THAPOTEOJIOTHYECKHMMH pa3pe3aMH.
Besgexon MoXeT OCyWIECTBATh JBH)XXEHHE MO HHTEPECYIOUHM
y4acTKaM MECTHOCTH C BO3MOXKHOCTBIO MaHeBpHpOBaHHSA. IIpu 3TOM
[19BM no nporpamMme KOHTPOIHPYET MEPEXO] U3 OHO#H 30HBI TPYHTOBO-
THOPOTeOOrHYECKUX YCIOBHI B Apyryto. JIocTHrHYB /1eBO# IpaHHLIbI
N0JI0Chl BAPBHPOBAHHSA, BE3AEX0] NPOXOAMT NapasuIeNibHO BO3YIIHOM
JIMHHM M BHOBb HANpaBIAETCA K MPaBOH MPaHHLIE NONOCH BAPEUPOBaHUS
H TaK Jajiee IO BbIX0Ja B KOHEYHYIO TOUKY TPacChl.

Tlepen HauasoM, B mpolecce WIH MOCJE 3aBeplLICHUS
U3BICKATENBCKUX paboT BuimonHAOTCH OypoBbie paGotsl (Ha 5%
ONOPHBIX TOYEK), [0 KOTOPHIM COMOCTABJIAETCS BONHOBOE H300pasKeHHE
TeOJJOTHYECKOTO pa3pe3a, MOJY4€HHOro TreopajapoM, C
XapaKTepUCTHKAMH I'PYHTOB.

Ha ocHoBe ucxonHo#i uHdopmalmu, 3apuKCHpPOBaHHOM 1O
pe3ynpTaTaM HM3MEpEeHHMH reopajapoM, MOXeET ObITH MOJyHeHa
HHTErpanbHas MPOCTPAaHCTBEHHAs MOAeNb penbeda, reoqoruy H
THIPOre0JIOrHM MECTHOCTH B NIOJIOCE BapbHpoBaHHA Tpacchl. ITo nanHo#
MoJieNd MOXeT ObITh MPONIOXKEH JIyYLIMii BAPHAHT TPAcChl C YUETOM
penbeda, reoOruuecKoro CTPOCHHA U MOJIOXKEHUA T'PYHTOBBIX BOJ.
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5.3. Pazeedka Kapbepoe 00PONCHO-CMPOUMENbHbIX MAMEPUAN08

TexHonmorus noucka u pazpaboTku KapbepOB BO MHOTOM 3aBHCHT
or ¢poHTa pabot. BesieacTeHe TOTO, YTO reopafapHbie METOBI ABMAIOTCS
Hepas3pylIaeMbIMU H 9KOJIOTHYHBIMH, (PPOHT paboT MOXHO OTIPENEHTD
TIyTEM NPOBEJIEHHS NPeIBAPHTENBHOH PEKOTHOCLIMPOBKH, Lie/lb KOTOPOH —
onpeleNeHHe FPaHUIl 3aleraHus TeX WM WHBIX CTPOHTEIbHBIX
MaTepHaIOB, a 3HAYHUT IPaHML CAMOrO Kapbepa.

Tlocne peKOTHOCLMPOBKH BbISBISIOTCS HauboJiee XapaKkTepHbie
TOYKHM M MPOKJIAJbIBACTCA MAaruCTPalbHBbIH XOA (XKelaTeNbHO
napajienbHO OJHOH W3 IpaHML Kapbepa HIU B NPOAOIBHOM
HafpaBleHHH 110 THHUM HauGOIIbLIEH NPOTHKEHHOCTH).

Yucao MarucTpanbHBIX MPOXOJ0B HA3HAYaeTCH B 3aBUCHMOCTH
OT pa3MepOB Kaphepa AOPOKHO-CTPOMTENbHBIX MaTepuasoB. [anee
OCYIIECTBIIAETCS MPOXOA reopajapa B MOINMEePeHHOM HalIpaBIeHUU C
nHTepBasoM 20 M u Gonee. PaccTossHue Mexay TOYKaMHu Ha
MONEpEeYHHKAX CJIEAYET IPUHUMATh, HCXORA M3 TOTO, KaKas TOYHOCTb
H3MepeHu HeoOXOoq¥MMa B KaX/OM KOHKPETHOM cIlyyae, a TaKkxke C
YUYETOM pa3MepOB Kapbepa.

PaGoTel MOTYT BbINOAHATLCH B CYXYIO MOroAy NMpH moboi
BJIQXXKHOCTH M TeMIeparype Bo3ayxa B npegenax ot -30°C o +40°C.
Cocras otpaga: 2-3 yenopeka (B 3aBUCUMOCTH OT pa3MepoB Kapbepa H
Ha/IM4YMs CIIEUTPAHCIIOPTA): ONEpPaTop, MOMOLUHHK, BOXUTENb.

TpebyeMbie pecypchbl: KOMIUIEKT reopafapHoro obopynoBaHus
(aHTeHHBI, 010K ynpaenenus, 6ok nutaHus, kabenu, HOYTOYyK,
PErUCTPHUPYIOLIEE KOJIECO).

W3 nokymeHTOB, He0OXOAUMBIX AUIS Bble31a B fione, Tpebytorcs
paspelieHHe Ha MPOM3BOACTBO reopafapHbIX paboT U MUIaH pa3GUBKH
MarucTpanbHbIX XO4OB U MOMEPEUHHKOB C HyMepaLMei Npoxoaos.

TexHonoOrus U3BICKaHKI BKJIIOYAET CIIEAYIOUIHE MYHKTHI:

PEKOTHOCIIMPOBKA (B peXHMe «CMELIEHHME IO IIaram»);

NPOJIOXKEHHE MAarkCTPaIbHOTO XOJa;

pa30HBKa MONEPEUHHUKOB (BO3MOXKHA MapKHPOBKa);

OCYHIECTRIICHHE IPHBA3KH;

BLINIOJIHEHYE H3MEPEHMIA;

KOHTPO/IbHOE OypeHHe B HECKOIbKHX TOYKAX;

KOMIIOHOBKA M 006paboTka JaHHBIX M3MEPEHHIA;
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cosnanue 3D — KapThI Kapeepa.

ITocne BrIMONHEHMS reopajaapHsIX paboT MpeACTaBAAIOTCA
clleflytollie JOKYMEHTbI: aiiibl JaHHBIX reopaiapHeIX H3MEpeHui,
MaTepHaJTbl 06paboTKU reopafapHbIX JaHHBIX JUIA IACIOPTa Kaphepa,
3aK/TIOMEHHE O CTENEeHH Pa3BelaHHOCTH MECTOPOXKACHHS H M3y4EHHOCTH
Ka4eCTB MaTEPHANIOB, a TAKOKE BHIBOJ O TOPHOTEXHHYECKHMX YCIOBHIX
paspaboTkH.

B npouecce 06paboTky pe3ybTaToB H3MEpEHHH OCYLIECTRIAETCA
obbenuHeHUE JAaHHBIX M3MepeHHH B eNuHBIH ¢aiin U co3gaHue
MPOCTPAHCTBEHHOM MOJIENH Kapbepa.

O6paborka reopajapHbiX JaHHBIX 3aBHCHT OT NpOrpaMMHOro
ofecnieyeHus ¥ ymenus orneparopa. Pesynsrarom ciyxur 3D- kapra,
KOTOpas MOXeT OBITh OLIEHEeHa NOCPEACTBOM IPOCMOTPa U3 JIF000# TOUKH
MOIIEPEYHUKOB U HAIUTACTOBAHUH CJI0EB CTPOUTETBEHBIX MATEPHANIOB.

TakuM o6pa3om, HCHOIb30BaHUE reopajfiapa HCKIKOYaeT
HEOBXOAMMOCTh yCTPOMCTBA CKBXXHH M MOTPEMIHOCTH, CBA3aHHbIE C
HEBEPHBIM TOJKOBAHHEM DPE3yIbTaTOB MX MCCIECJOBaHHA, 3 TAKKe
CleIaHHBIX HA OCHOBE 3THX PE3YJIBTATOB OLMOOYHBIX BBIBOZOB. Kpome
TOTO, MOXKHO € TOUHOCTBIO ONPENETHTb 00beMbI BCKPBILIHBIX paboT 115
Mo6oro y4acTka Kapbepa, HaMETHTb XapaKTepHble TOYKH IJis
nocienywLiero GypeHus, 30HAMPOBaHKA, ycTpoiicTBa WyphoB mis
otbopa 00pa3uoB ¢ LUENBIO ONpeieaeHus CBOMCTB M XapaKTePUCTHK
JIOPOXKHO-CTPOHTENBHBIX MATEPHAIOB,

leopanapHsIit MeTon sBNAETCS Haubonee PalHMOHANBHBIM TIPH
TIOMCKe IIPUTPACCOBBIX KAPHEPOB [10 CPABHEHUIO C IPYTUMH METONaMH,
TaK Kak ero NpyMMEeHeHHEe He OrpaHHYMBAET JEATENIbHOCTH APYTHX
Hccriefoparesnei (Treoae3HIeCckKUX U reojorndeckux napruit). O6paborka
reopagapHbIX JaHHbIX NO3BOJSET B KOHEYHOM UTore OhOPMHUTH TUIaH
Kapbepa U ero npoduis B Buae 3D — kapThl, Ha KOTOPOH MOryT OBITH
yKa3aHb! TO4HbIE MYGHHBI 3a1eraHis MaTePHAIIOB, MOLIHOCTE C10€EB 1
KOOPHHATBL.
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Kyauncnukoe A.M., Illabawmesa M.A. Hcnonv3zoeanue
2eopadapoe 8 0opodicHoi ompacau PunagHOUU (no mamepuanam
cemunapa 6 Posanuemu) // Hayka u mexrnuxa e oop. ompacau. — 2000. —
M2, -C. 29-31.

H3Bneuenne

3. Jlns onpeeieHHs TOMLIHHBI acaTbTOOe TOHHBIX ITOKPBITHI K
OLIEHKM KayecTBa UX ycrpoictBa [3]. Takue pabotsl ObiTM HayaThl B
OQunnsuaud B 1995 r. [Ipu BeinonHeHHu paboT UCHONB3OBAIMCH
pYTIOpHBIE reopajapbl C aHTeHHOH, uMetolleit yactory 1000 MI'n.

3a oOCHOBY oONpefeNeHHs KavyecTBa  YNJIOTHEHHSA
acthansTOGETOHHBIX MTOKPBITHI PUHUMAETCS OLIEHKA JIIEKTPHUECKOTO
[OKa3aTeJsid IOKPBITHA, TaK KaK OH ABNSeTCs QyHKLHeH COOTHOLIEHHS
JM3IEKTPUUECKUX XAPAKTEPHCTHK koMnoHeHToB. Tak, oObeMHas
JIMANEKTPHUECKas XapaKTepUCTHKa BO3AyXa paBHa |; 6uryma —2,6-2,8;
MHHEpPAIBHOTO 3anonHuTens 5,5-6.5. KauecTBeHHOE YILUIOTHEHME
acansrobeToHa yMEeHbAET 40110 BO3AYLIHbIX Ty3bIPbKOB C HU3KHMH
JHANEKTPUYECKHMH TOKa3aTe/iIMH B acaibTOOETOHE, HO YBEJIHYHBAET
06beMHYIO 1010 OUTYMa U 3aIIOJTHUTENS, YTO IPUBONUT K MOBBILICHHIO
IUNEKTPUYECKHX CBOHCTB acdansrobeToHa. JlaboparopHble TecTsl i
MoneBble UCHbITAHUS acdansTobeTOHOB ObUTH NPOBEAECHB! B MCPHON
1994-1995 rr. B Texace (TexacckHii TpaHCTIOPTHBIH HHCTHTYT) U B 1995-
1997 rr. B @uunguauu (Finnra).

I'eopajapHas ycTaHOBKa NPH CKOPOCTH €€ TPaHCTIOPTHPOBKH
50-70 km/4 mo3Bonser GBICTPO W3MEPATH TOJINMHY MOKPBHITHS U
cofiep>KaHue MycTOT B HeM. JUIs KOHTpPOIJIS pe3ynsraToB U3MepeHuit
JIOCTaTO4HO poBypuTh 1-2 ckBaxkuHbI. Mi3MepeHus ¢ HCHoIb30BaHHEM
reopajapoB JaiOT BO3MOXXHOCTh OAHOBPEMEHHO MOJIyYHTb TaKXKe
HenpepbIBHYI0 HHPOPMALHIO O TONIUKWHE U KaYyecTBE OCHOBAHHIA MO
NOKpbITHe. Pe3ynbrarhl H3MepeHuii MOTYT ObITh [IPEACTABNEHBI B BHJIE
Tabnuu, npoduneii wm kapr Ha 6aze I'MIC.

Ilo momyueHUIO pe3yIbTaToB H3MEPEHHH NOAPAIYHK MOXKET OBITh
HEMe/J/IEHHO U3BEIUEH O MOMYYEHHDBIX XapaKTePUCTHKAX M OTKJIOHEHHAX
OT HOPMATHBHBIX MOKa3aTeliei, B Pe3y/bTaTe 4ero OH ONEpaTHBHO
CMOXET IPUHATH MePBI 110 YCTPAHEHHIO 3a(PUKCHPOBAHHBIX J€(PEKTOB.
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4. JIna u3bicKaHHH FPYHTOBO-TUAPOIOTHYECKMX YCTOBHH
MecTHocTH. Takue paboTsl B OHHIAHIMHA OCYIIECTRIUIHCD B CepeiMHe
U koHue 80-X romoB: JETOM — C HCNOJIb30BAHHEM pYy4HOH
TPaHCHOPTHPOBKU U BE3AEXOAa, B 3MMHHI NMepHOI B KauecTBe
TPaHCHOPTHOTO CpPelCTBa NMPUMEHANCH BE3NEXO] WM cHeroxoid. B
TPAHCIOPTHBIX CPEACTBaX OnepaTop B kaOUHE CIIeN 3a pe3ynbTaTaMH
H3MEpEeHHH.

ITpu BHINONHEHUH U3bICKAHUH B TPYAHBIX YCITOBUAX NIPH Py4HOM
TPaHCIOPTHPOBKE reopajgapa YMCIEHHOCTb NEPCOHalla COCTaBISeT
3 yesn., npousBoauTenbHOCTH paboT 0,3-1 km/u mam 1-3 kM 3a cMeHy.
[pu HOpMaJTBHBIX YCIOBUAX M HCTIONB30BaHUM BE3JEX0/Ia IOCTATOYHO
2 yes, NPy 3TOM IPOU3BOAUTENBHOCTh paboT — 1-3 kM/4 Hitn 3-10 kM 32
CMEHY.

C yueToM BBICOKOTO YPOBHS Pa3sBUTOCTH CETH AOPOT B HacTosLIEe
speMs B QUHASHAMH WU3BICKAHUS HOBBIX JOPOr MPAaKTHYECKH He
BLIOTHAIOTCA, a mnpeobjagaeT PEMOHT U PEKOHCTPYKLHA
CYILECTBYIOUIHX.

AHanu3 CyLIECTBYIOLIEro ONBITa MPHMEHEHHS reopajapoB B
JNOPOXHOM Xo3siicTBe DUHITHANH MOKa3blBAET, YTO NAHHOE
o6opyaoBaHHe Ha OCHOBE BBICOKOH MPOU3BOAHTEILHOCTH, JOCTATOYHOM
TOYHOCTH U IKONOrHYECKOH YHCTOTHI JOKa3a10 CBOIO 3 (HEKTHBHOCT.
Hanpumep, B Punnsnauu nocne obcieqopanus AOPOr 3aTparhi Ha
peMOHTHBIC pabOoTh COKpALLAIOTC KaK MHHUMYM Ha 25% ¥ npu 3TOM
3Ha4YHTEJbHO IMOBbIIIAETCA IKCIJIyaTallHOHHAasi HAaAE€XHOCTb
ABTOMOOWJIBHBIX JIOPOT.

JIywinuxos H.A., /lagpyxun C.B. Memoo paduonokayuonnozo
KOHMPOIA COCMOAHUA OOPOHCHBIX 00€XHCO U 3eMIIAHO20 nolomua //
Tpyow I'll POC/JOPHHH. — M. — 1998. — Buin. 9. - C. 101-104.

B naHHO#M cTaTbe M310XKEHBI OCHOBOMOJIAratoLIHe ITPUHLMIIBE
HCHIONIb30BAHHA TeOpaJHONIOKAMH B JOPOXHOH oTpaciu. HameueHb!
NYTH ONTHMH3aLMHU pelmleHus HeoOxomumeix 3ajau. Ha ocHose
NOAy4eHHBIX PE3yAbTATOR CHEeNaHbl BHIBOABI OTHOCHTENBHO
BO3MOXHOCTEH ONMCaHHOTO METOA.
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IpoBeneHo cpaBHeHHe 3aday reopagHoIOKaLMH B pa3iM4HBIX
obnactax ucnons3oBaHus. [IpuBesnena cxema npubopa u HeobXoquMBbIit
NropHTM JeHCTBHH, HCXOA4 H3 BOSMOXHOCTEH MeTOAa Ha JaHHBbIi
MOMeHT BpeMeHH. IlpeAcTaBneHbl BHHMAHHIO PHCYHKH, Ha KOTOPBIX
H300paXkeHb! pe3yJibTaThl 00pabOTKM CHrHAIOB HA OHOM H3 OMBITHBIX
Y4aCTKOB.

H3Baeuenne

Jina oTpabOTKH METOAMKHM TPOBENECHUA HM3IMEpPEHHH H
HMHTEPNpPETALMH pe3y/IbTaToB B abopaTOpUH CPEACTB JHArHOCTHKH
POCJOPHHH coBmecTHO CO CheLHaNHCTaMH Apyrux ¢upM Obun
pa3paboTaH U U3FOTOBJIEH CMELIHATH3UPOBAHHBIA reoaokaTop. 3ToT
Fe0JIOKATOP CO3AaH Ha OCHOBE POCCHIHCKUX pa3paboTOK NOC/IEAHUX JIeT
B obnacTi reopusnku 1 paguonokaunu. OH pabotaer Ha cpeaHer Ans
reopaaapoB yactore — 800 MI'y 1 1mo3BonseT UcciieoBaTh YYaCTKH
aBTOMOOWIbHBIX JOpor Ha ry6uuy ot 0,5 xo 6 M. Cxema npubopa
TIpeACTaBJIeHa Ha puc. 1.

Papap cocToMT M3 ABYX aHTEHH: NepeAaiolledl U MpUEMHOIA,
KOTOpble HIEHTHYHB! [0 KOHCTPYKLMH U SBJISIOTCS IHPOKOMNOIOCHBIMH
IieNeBbIMH aHTeHHaMH. [103aiM aHTeHH pacnosaraercs JaT4mK MyTH.
3onaupyowuii CUrHan GOpMHpYeTCS MpH yIapHOM BO30OYXIAEHUH
nepenarolileli aHTEHHBI NepenaaoM HanpskeHHs U MMeeT GopMmy Tpex-
YeTBIPEX MONYHEPHONOB KoNebaHui. DTH CHTHAbI OTPAKAIOTCA OT
TPaHM1] CJIOEB HIH JJIOKAJIbHBIX HEOTHOPOZHOCTEH, MMEIOLIHX Pa3/iuHbIe
JJIEKTpUUYECKHE CBOHCTBA. Ha BHIXOJE NPHEMHOH aHTEHHBI
NIPOM3BOAUTCA CTPOOOCKONHYECKOe NMpeobpa3oBaHHe MPHHATHIX
CHPHAJIOB, KOTOPHIE 3aTeM QUALTPYIOTCS, Tpeodpa3ytoTcs B ABOWYHBIN
10-TH pa3psaHbli KO U 3aNKMCHIBAIOTCA B mamMaTh OBM.

Jlna ucnbiranus npudopa Ob110 MPOBEAEHO HCCIeI0BAHUE paa
Y4acTKOB Ha NMpeaMeT HX OJHOPOTHOCTH M CIOHCTOCTH, @ TaKKe
onpeneneHa rpanuna YI'B. Hike n3o6paxeHs! MOCIEN0BaTENbHO TPH
aTana o6pabOTKH CHIHaJNOB, 3aNMCAHHBIX HAa OJHOM M3 ONBITHBIX
y4acTkoB nopord. IlonyyeHHble uzobpaxenns (1 mar — 1 mMerp)
TIO3BOJIAIOT BHIAEMTD 30HbI, Pa3NH4aIOLIAECs MO CTPYKTYpE, PHC. 2.
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Ha npumepax pesynbraToB o06paboTKM CHrHANOB,
MpEeACTaBIEHHBIX Ha PHUC. 2, 3aMETHBI I'PaHHMLBI MEXIY CJIOAMH
3€MJITHOTO TIONIOTHA. B HEKOTOPBIX CITy4yasx NPaKTHKH, HallpUMep, Npu
3HAYHMTENILHOM TOMIHHE AOPOXHOH ONexIbl, BUIHA FPaHHIA MEXTY
IOPOXHOH OACKAOH U 3€MJIAHBIM TTOJIOTHOM.

OnHako B HacToslliiee BpEMs TOYHOE ONpeaesieHHe C MOMOILLBIO
reoJI0KaTopa NTyOHHBI 3a/leTaHHs TPpaHUL] CJIOEB H YPOBHS TPYHTOBBIX
BOJl, 2 TAKKE HEOAHOPOAHOCTEH 3aTpyaHeHo. [is noxyyeHus NnofoGHbIX
JAHHBIX TpeOyloTCs CBEJEHHA O AUAIEKTPUUECKOH NMPOHHLIAEMOCTH
MaTepHaIoB, Cllaralomux Aopory. JIusnekrpuueckas NMPOHUIIAEMOCTD
3THX MaTepHalloB 3aBUCHT KaK OT MX COCTaBa, TaK M OT BIXKHOCTH.
ITosToMy Ha mepBoM dTame UCCNENOBaHUH C LEABI0 NONYy4EHHS
HegocTamowed uHpopmaLnn HEOOXOMUMO MepuoguyYecKH OYpHTDH
JOPOXHYIO OJeXKIY.

Caenyet oxunath, uto obciaenoBaHHE AOPOr ¢ MOMOLIbIO
Fe0JIOKaTOPOB B IEPBYIO OYepelb MO3BOJMT BBISIBIATH aHOMAJIbHbIE
YYaCTKH, pa3iHYaloliMecs Mexay coboit mo 3nekTpousHUEeCcKHM
cBofictBaM. IIpu 3ToM obcnenopanue Leaecoo6pa3Ho NPOBOAMTH IO
crenyrouel cxeme: nepel U3MEpPEeHUAMH HEOOXOAMMO BHIMONHHTH
OypeHue TOPOKHON OOEKIBI U ONPEAETHTH €€ KOHCTPYKLMIO, BBECTH
napaMmeTphl 3TOH KOHCTPYKLIMU B KOMIIBIOTEP eQnoKaTopa U 3arem
MIPOU3BECTH U3MEPEHHE HA UCCIIEAYEMOM YUACTKE JOPOrH € TOMOLIBIO
JIOKATOpa, NPEABAPMTENBHO IIPUBA3aB)» €ro MOKa3aHHA K peajibHbIM
ycnoBusaM. Jlokarop 6yner perucTpupoBaTh H3MEHEHHS KOHCTPYKLIHH
JOPOXKHO¥ OfIexX B! Ha 00C/IeTyeMOM YuacTKe aBTOMOOHIBHOMN JOPOTH.
B mecTax, oT/MuaOMHUXCA MO CBOEH CTPYKType OT 3aJaHHOH
KOHCTPYKIHH, HEOOXOXHMO POU3BECTH KOHTPOIIBHbIE Oypenus. Ilepsbie
[OJTyYeHHbIE Pe3y/IbTaThl AajIH TOATBEPXAEHHE PaBHIbHOCTH TaKOIo
HOAX01a H BO3MOXHOCTb COPMY/TUPOBATH OCHOBHBIEC KOHLIENTYaTbHbIE
TIOIOXKEHHS MPHMEHEHUS reopajapa B JOPOXHOH OTpacy.

Bo-nepBhiX, cliefyeT OXMAATh, YTO MCTMONB3OBaHWE 3TOrO
npubopa MO3BOJHT BBHIABIATL HEOJHOPOAHOCTH B Tele 3eMJISHOro
IIOJIOTHA ¥ IOPOXKHOH OAEXKAE.

Bo-BTOpBIX, NPH KCCAETOBAHHH KKIOTO KOHKPETHOro obbekra
norpedyeTcs MHAMBHIYaIbHAs HaCTpOiika mpuOopa Ha CYLIECTBYIOLLYIO
KOHCTPYKLHIO JOPOXXHON OA€XKAbL.
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B-TpeTpux, mpUMeHeHHe TeoOKaTopa 3HAUMTENbHO 00NeryuT
MOHCK HEOTHOPORHOCTEH, OC/IabIeHHBIX 30H IOPOXKHBIX KOHCTPYKIMA
H T.11., HO, BEPOSTHO, HE MCKITIOYHT MPHMEHEHHS Pa3pyIAIOLINX METONIOB
KOHTPOJIA.

B panpHedmem npeanonaraerca cobparte CBEAECHHA O
3NeKTPOGU3HYECKHX CBONHCTBAX AOPOXKHO-CTPOMTENIBHBIX MATEPHANIOB.
OTy paboTy MOXXHO BBINOJAHHMTH IBYMS NMYTAMH — C TOMOIIBIO
naopaTOpHBIX HUCCIeNOBaHHH C NMPUMEHEHHEM CHEeUHaIbHOM
anmaparypbi WM HENOCPEACTBEHHO Ha aopore. Bropoli myTs no3sonser
MOJTy4aTh MEHee HOCTOBEPHYIO HHGOPMALIHIO, OFHAKO MPeACTaBIIeTCA
Haubosee nenecoobpa3HbIM, MOCKONLKY HE TpeOyeT YHHKanbHOM
anmnapatypsl ¥ JOCTYMeEH I MOTy4€HHs JaHHBIX NPSAMO HA JOpOTe.
OnHako NpH 3TOM HEOOGXOOMMO MEepHONHYECKH Jenars oTOophl mpob
TPYHTa H JOPOKHOH OEXAbI.

Hrorom nanHoro srana ¥cciiel0BaHMiH JOJKHA ObITh pa3paboTka
METOAMKH Hepa3pyLIaIOLIero KOHTPOJIS COCTOSHUS 3eMJISHOTO TOJIOTHA
# JPEHUPYIOUINX CJI0EB AOPOXKHON ONEXIbI, a TAKKE MONy4yeHHue
KOppEJsSLUHH MeXAY MOJy4aeMbIMH pe3ylbTaTaMH M ¢Gu3uko-
MEXaHHYECKHMH XapaKTEPUCTHKaMH (B OCHOBHOM, MPOYHOCTBIO)
JOPOXHOH ofexapl. ITO NMO3BOMUT HCHONB30BATh NOJNyYaeMbie
pe3ynbTarhi B pacyeTax yis Ha3HauYeHHs pEMOHTHBIX MeponpusTHid. [Tpu
3TOM, TIOCKOJIBKY IPOLIECC M3MEPEHHHA I€0JIOKATOPOM HeNpepbIBEH, Ha
OCHOBE MOJTy4EHHBIX JaHHBIX MOXHO OyReT Ha3Ha4yaTh PEMOHTHbIE
MEpONPHATHS TONBKO Ha TEX YHaCTKaX JOPOTH, Il OHH AEHCTBHTENBHO

TpelytoTcs.

Makxeeuesa H.B. [loposcusiii peumzen. Feopaduonoxayuonnsie
uccnedo6anun npu OOPOXNCHOM Cmpoumensvcmee U OUAZHOCMUKE
cocmoanua oopoz // Cmpoum. mexnuxka u mexnonozuu. — 2001, -
M5, —C. 38-39.

H3saeyenne

OnHol U3 OCHOBHBIX 337134 JOPO)KHOTO CTPOUTENBCTBA ABJAETCSH
Pa3BHTHE CETH aBTOMOOHIBHBIX AOPOr, 0coGeHHO B mepudepuitHpix
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paionax. [Ipu 3ToM BO3HHKAET BONMPOC: KAK ONTHMANBHO [IPONIOKUTE
Tpaccy, 94ToOBl OHa HE TOJIBKO BHMcanach B penbed MECTHOCTH, HO H
6bL1a «COMTacOBaHay» C TeOIOrHe.

Jpyro#t He MeHee BaXKHO# 3anaded ABJIACTCA COXPAHEHHE
CYHIECTBYIOIIEH CETH aBTOAOPOT, YIy4lIeHHE WX TPaHCHOPTHO-
9KCILTYaTalHOHHbIX XapaKTEPHCTHK B YCIOBHAX POCTa HHTEHCHBHOCTH
JBVDKECHUS.

KauectBo moboro mpoekra B GONbLION CTENEHH 3aBHCHT OT
FIONTHOTHI H OOBEKTUBHOCTH MCXONHBIX JaHHBIX: MPOCTPAHCTBEHHOH
MOZENH pesibeda, reoJIOrui U THPOreOIOTHH.

Bce BhilIenepeyHCeHHbIE 32/1a4M MOXKHO PEIlaTh [IPH MOMOIIH
reopagHoIOKaliii — Haubosee mepcneKTHBHOIO 3KCIpecc-MeTosa
Hepa3pyLIaloLLero KOHTPOIS.

MeToa reopaiMoNOKallMOHHOTO HOANOBEPXHOCTHOrO
30HAUPOBaHHUA (B OOILENPUHATOH TEPMHHOIIOTHH — FeOpaiHOIOKaLi|A)
OCHOBAH Ha U3Y4eHHH PAcIIpOCTPaHEHMs B CpeJe eKTPOMarHUTHBIX
BOMH. Hiies MeTo#a — B perucTpaluy CHrHajOB, MONYYCHHBIX IPH
OTPaXEHHH MMITYJIBCOB EKTPOMArHUTHBIX BOJH OT IpaHHMI pa3fena
C/I0€B 30HAMPYEMOM cpefibl. TakuMu rpaHMIIAMH pa3ena SBIATCA,
Hanpumep, KOHTaKThi MEXKIY CyXMMH H BJIarOHACHILIEHHBIMH I'PyHTaMH,
Mex Iy NOpOJIoil U MaTepPHAIOM HCKYCCTBEHHOTO COOPY)KEHHS, MEXAY
KOPEHHBIMH M PBIXJIBIMH MOpoIaMH H T.A. Bce 3amaum, pemaemble
reopaayoNOKaLueii, MOTYT ObITh pa3zieieHbl Ha JiBe 6OJbIIUE MPYTIITEI C
XapaKTepHBIMH Ui KKIOH METONMKAMU HCCIAEA0BaHUH, crocobaMu
o6paboTky, TUNaMH oToOpaxkeHHs OOBEKTOB HUCCNENOBaHUA H
IpeACcTaBIeHUA pe3ynsTaroB. [lepBas rpynna BkitodaeT B cebs
reoJIOTHYECKHE, MHIPOTreosIOTHYeCKHe U HIKESHEPHO-Te0JIOTHYECKHE
3ajavyd. Bropas — moHck JIOKadbHBIX 00bEeKTOB, obcnenoBaHHe
HH)KEHEePHBIX COOPYKEHHH U T.A.

B HacTosuee BpeMs reopaiHooKalMs MHPOKO MPUMEHSETCS B
HCCIIEOBAHHAX MPH OTHOCHTENIbLHO HEOONbIIOH rybuHe 3aneraHus
ueneBbiXx 00bekToB — 0,2-15 M.

HHCTPYMEHTOM IJi FEOpPajHONIOKALMH CIY)KHT reopajgap —
nudpoBoi, NOPTATHBHBIA, HOCHMBIH OJHHM OINEPATOPOM
reodusnyeckuii npubOp, npeaHasHaYeHHbI U1 pelIeHHUs MIHPOKOTO
COEeKTpPa reOTEXHUYECKUX, IeOJOrHYECKUX, MHKEHEPHBIX U ApYrHX
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3ajiay, TA¢ ecTh HEOOXOAMMOCTh ONEPATHBHONO MOHHTOPHHTA CpENbl,
NOJTyHEHHUS pa3pe3oB rpyHTa, He TpeOyiomHx GypeHHs HIH PacKoIIOK.
Bo Bpems 30HaMpOBaHHMS ONEpPaTOp B PeajbHOM BPEMEHH TIOTy4aeT Ha
Auciiee HHPOpPMalLHIO B BHAE PaJHOIOKaLMOHHOTO NMpoduis
(Ha3bIBa€MOr0 pafiaporpaMMo#i) C OHOBPEMEHHOH 3aNHCBIO IaHHBIX B
NIaMATh KOMIbIOTepa AT AasIbHEHIIEro WX NPUMEHEHHS.

Ha6op cMeHHBIX aHTEHHBIX MOIY/ICH 0DeCreyHBaeT BOBMOXHOCTD
30HIUpOBaHUA B GonblioM auanasone 4actoT (16-2000 MIm).
INpumenenne Toi WM HHOl aHTEHHO CHCTEMSBI OnIpefieseTcs 3afayet,
pelaeMol npH 30HAUPOBAHUH.

JlaHHag TEXHONOTHH, B OTIMYHe OT OypeHHs, MO3BONSAET
06cneaoBaTs U3y4aeMyto TEPPUTOPHIO HE «TOYEYHON, @ HETIPEPHIBHO,
He Hapyllas LeJOCTHOCTH NMOBEPXHOCTH 3€MIIH WIH AOPOKHOTO
TIOKPBITHA.

Feopanap mo3BosiseT co3narh HeNPEepHIBHYIO KaApTUHY O
KOJIMYECTBE M TOJILMHE CIOCB JOPOXHBIX MOKPBHITHH M OCHOBaHHIA,
rpaHH1ie 30Hbl YBJIaXHEHUS JOPOKHON OEX bl H 3EMJIAHOTO MOJOTHA,
30H PasyIUIOTHEHHS MM HEOXHOPOIHBIX BKJIIOYEHMUIA B FPYHTE, & TaioKe
BBIABIATH OpaK, JOMyLIEHHbII B [IpoLiecce JOPOXKHBIX paboT, U Apyrue
OTKJIOHEHHS, ABASIOLIMECS OCHOBHBIMH MPHYHMHAMH MOCIENYIOMHX
pa3spynieHH# 10pOXHOTO nosorHa. [Ipy 5TOM NPHMEHAIOT aHTEHHBI,
CKOHCTPYHPOBAaHHbIE CMELMATBHO A JOPOXKHBIX HCCJIEJOBaHUiA,
KOTOpble O0ecneynBaoT AETaNBHOCTh W3MEpEeHHUH Mo npoduno
(enuHMub! fenuMMeTpoB) npu PIybuHe a0 1,5-2 M (M Bce 3T0 npw
TNIEPeMEILEHHH CO CKOPOCTHIO 10 80 km/ul).

CoBpeMeHHbIE reopasapbsl CKOHCTPYHUpPOBaHbI i paboThl B
TPYAHOAOCTYNHBIX paOHax ¢ HeOIaroNpUATHBIM KIMMAaToOM M MOTYT
NpHMEHATECS B Moboe Bpems roga (pabouas Temneparypa reopajsapa
coctasiset -20 — +40°C.

B Poccun 1 ocobenno 3a pyGexom HakorieH GoabuIoi onbiT
TIpOBeIeHHS NONOOHBIX HCCIIEAOBAHMUI, KOTOPBIH MO3BOMIWI BHIpaboTaTh
OCHOBHBIE I10JIOXEHUS METORHKH paboT, 06paboTku U MHTEpIIpeTaLUH
NOJTy4aeMbIX JaHHbIX.

be3yc1oBHO, TEXHONOMHA HHXKEHEPHO-TE0IOTHYECKHX H3bICKaHHH
aBTOMOGMIIBHBIX IOPOr C MCIONB30BAHMEM reopanapos Hauboiee
NepCTeKTHBHA U OyleT HENMpephIBHO COBEPIICHCTBOBATbCS Ha Oase
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HAaXaIUTHBaeMOr0 MPAKTHYECKOrO OMbITa M HCIOIB30BaHHs HOBEMILIMX
MoaudHKaLMi reopalapHOro 060pyIOBaHUS.

Hepaspywaiowue ucnslmanus Koncmpykyui c 6onvwoii
npou3zeo0umenbHOCMbI0 00POICHO20 NOKPHIMUA A8MOOOPOZ U
asponopmoe EURADAR: [IIpocnexm] / Auscult SARL. - B.2. — 2 c.

H3snevenne

EURADAR w/unmn RAMAC 800 MI'n — 310 pagapsi, KoTopsie
MPEBOCXOTHO COOTBETCTBYIOT TPEOOBaHUAM KaK K YCTAaHOBIEHUIO
TOJILIMHBEI OTAENbHBIX CJIOEB JOPOXHOIO MOKPBITHA, TaK H K
OTpeAeNeHHIO CTPYKTYPHBIX aHOMATHH: HEOAHOPONHOCTH, HATHYMS
CTaJlv, HapyIIeHUs COEJMHEHHS MEXIY CJIOSMH acdainbra, 30HbI
BJIKHOCTH, KaBEPH B JOPOXKHBIX TOKPHITUAX Ha NTyOHHE MAKCHMaNbHO
0,8 m.

RAMAC 250 MI't ¥ RAMAC 100 MTI'y ucnonb3yiorces s
NETEKTUPOBAHMA W JIOKAIM3ALMU MON3EMHON MPOBONAKK U KaBEPH Ha
Honbiuoi rny6HHe, 10 HECKOIBKHX METPOB.

Pezynomameol coemecmnozo 6u3yanbHo20 u padapHozo
HAONI00eHUA 30 COCMOAHUEM NOKPSIMUA U 3EMAAHO20 nonomua /
B.A. Kpemoe, B.JO. I'naskos, H.A. JIywnuxos, C.B. /laspyxun // Tpyos:
I'lI POCJOPHHH. - 2000. — Buin. 10. - C. 93-96.

HsBneuenne

HccnenoBanue NOMy4eHHBIX Pe3ybTaTOB MOKA3aJI0, YTO CKOPOCTh
06pa3oBaHus TPELUMH B aC(PabTOGETOHHBIX OKPHITHSAX, HX KOJMYECTBO
W THN B 3HAYHUTEJIbHOM MeEpe 3aBHCAT OT BMJA aHOMAJIHH B Tene
3eMJISHOTO NOJOTHA (HEOJHOPOAHOCTH MO COCTaBY, NEPEyBIaXHEHHE,
Pa3nuyHas CTENeHb IUIOTHOCTH TPYHTa, B3AUMHOE PaCNONIOKEHHE CJIOEB
U T.4.). B cnydasx, xorga Habmoaanoch H3NHIIHEE yBIaKHEHMHE,
TpelHHoo0pa3oBaHHe HOCHIO 0COBEHHO HHTEHCHBHBIH XapakTep, pH
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3TOM MOABJIANNCH JOTIOJHHUTENbHbIE KPUBOJIMHEHHbIE MPONXOTBHbIE U
nonepeyHble TPELIHHbI, pa3Mepbl KOTOPBIX YBENHYHBANMCH (JUTHHA H
IIUpHHA PacKpbITH). B MecTax 3HauMTeNBHOro mepeyBlaXKHEHHS
3eMJISHOTO MOJIOTHA (Y4aCTOK Ha OTKPHITOH MECTHOCTH) Hab/IIONAIIUCE
BCE THIIbl TPEUIMH, HO MPH 3TOM OTMEYAllOCh MEHbIUEe KOJIH4YECTBO
NonepeYHbIX U MpeobiafaHie KPHBOIHHEHHBIX MPoRonbHbIX. Ha Takux
Y4acTKax MOKPBITHSA BEJIMYMHA PACKPBITHA TPEIUHMH MECTaMH JOCTHIa1a
1-5 cM, 370 nipH cpennel HabmonaeMoii enuunHe okono 0,8 cm.

OnHuM U3 Haubonee HHTEPECHBIX Pe3YIbTATOB AaHHOH paboTh
ABHJACh BO3MOXHOCTH MPOrHO3HPOBAaHHUA TpelinHooOpa3oBaHUH,
MIOCKOJBKY MOABICHHE TPEIUMH NPOUCXOHIIO TaM, re 3apaHee ObUTH
BbISBJIEHbI HEONHOPOAHOCTb IPYHTa, €ro MepeyBlIaKHEHHE U Apyrue
aHoMaiMH. Ha puc. 2 nokasaHsl GpparMeHTsl paaporpamm, Ha KOTOpbIX
BHAHBI OOHapy>XeHHbIE Ae(eKThl H CXeMAaTHYHO MOKa3aHbl TPELIHHbI,
KaK CYILECTBOBABIIHE, TAK M MOSBHBILHECS BIIOCACACTBHH.

ConocraBneHue pes3yabTaTOB BU3yalbHOro HabmMoAeHHS H
MOJyuYeHHHIX PafaporpaMM IO3BONSET CAENaTh BBHIBOJ O BBICOKO#
TOYHOCTH NPOrHO3UPOBAHUS TPEWHMHOOOPa3OBaHHA Kak Mo
MECTOIION0XEHHIO 1e()eKTOB, TaK ¥ 110 BO3MOXXHOMY BHAY pa3pyILICHHH.
[peanonaraercs, YTO Ha OCHOBAHMH MPOBOAMMBIX MCCIENOBaHUH H
cliellaHHbIX BBIBOJIOB PajiapHas CHCTeMa B JaJIbHCHIIEM MO3BOJINT C
MaKCHMaJIbHOH 3¢ PeKTHBHOCTBIO MPOU3BOINTL MPOEKTHPOBAHHE
peMOHTHBIX MeponpusaTHii. [IpMMeHeHue ke reopaJapHbIX YCTaHOBOK
TpH NpreMKe paboT 10 YCTPOHCTBY 3€MJITHOTO MONIOTHA MPEXOTBPATHT
JIOCPOYHOE pa3pyLIeHHe JOPOXKHBIX OAEK/A M YBETHYHT CPOK CITyXKObI
aBTOMOOMJIBHBIX IOPOT B LIEJIOM.

Jlna pelenus BhllleNepevyHCIEHHBIX 3afad Mpeanonaraercs B
6mmxaiiniee Bpems nposefeHHe Gonee OOIIMPHBIX HCCIENOBAHHH U
HaOnoneHNi Ha HECKONBKHX JAOPOraX, PacroyioXKeHHbIX B Pa3IHUHbIX
IPYHTOBO-THAPONOTHYECKHX YCAOBHAX U OTIIHYAIOIMXCS YCIOBHAMU
9KCIUTyaTaluH.



Hlanupo J].M., ’Kapuxoe A.A. Obcnedosarnue MocmoguLx onop
Memooom paduoeonnoeoli ouaznocmuxu // Hayxka u mexnuxa ¢ oop.
ompacau. — 2001. — Ne 2. - C. 23-24.

H3Bneuenune

Tyneckoe npeanpuste OO0 «[eonpoexT» paspaborano u
peanu3yeT TEXHONOIHIO TeopH3NIecKoro 00cneN0BaHus MON3EMHOM
4acTH OOBEKTOB CTPOMTENHCTBA. [eodu3ndeckue u3bICKAHUS
BBITIOTHAOTCSA METOOM PaIMOBOJIHOBOMH JHArHOCTUKH, OCHOBaHHOH Ha
IpHHIHKIE OECKOHTAKTHOIO MOJIAPH3ALHOHHOTO T€OMETPHYECKOTO
30HIMPOBaHMA C IHEBHOH MOBEPXHOCTH. TeXHONOTHA npoBeieHHs paboT
TIO3BOJISET ONPEAENsTh (HH3UYECKHE XapaKTePHCTHKH A0 DITyOuHbI 25-
30 M ¥ OKOHTYpPMBATH OTP2)XKAIOLWIME M SKPAHHUPYIOLIME MOA3eMHbIe
00BeKTHI.

Ana  eeinonHeHus — obcnenoBaHMit  Mcnonb3yeTcs
MOJIAPU3aLMOHHAs JUNONbHAs ycTaHoBKa «HaBurarop», ocHamieHHas
ABYMs BUaMH aHTEHH: CTEJTFOLIHMHCS aHTEHHaMH, peIHa3HaYeHHbIMM
IUIA PaJMOBONHOBOH A€(eKTOCKONHH MPHPOAHBIX W HCKYCCTBEHHBIX
Cpel; aHTEHHaMH, OCYIIECTBIAIOIMMHM PaJH030HAMPOBaHUE
NOA3EMHOT0 NPOCTPAHCTBA C JHEBHOH NOBEPXHOCTH. 3HAYEHMA
BBIXOZAHBIX NAPaMETPOB paccuMThIBaloTCi Ha OBM mo mporpamme,
peanmsyrolie cnenuansHo pa3spaboTaHHbIR ATOPUTM.

Ham. 2109872 RU, MKH® E01 C 1/00, GOI C 7/04. Kynwicruawos A M.,
Memna T.A. Cnocob unsicenepHbIX ZPYHMOBO-2UOPOIOZUYECKUX
U3bICKanuit agmomobunbruix 0opoz / Apxanzensckuii 20c. mexH.
YH-m. —Ne 96106714/03; 3anen. 02.04.1996; Onyon. 27.04.1998, bion.
N 12,

H3Bieuenne
H306peTeHHEe OTHOCHTCA K JOPOXHOMY CTPOMTENBCTBY H
NMPEeAHA3HAY€HO /I NPOBENEHHA HHXXEHEPHBIX TPYHTOBO-

THAPOJOrHYCCKHUX H3bICKaHUH aBTOMOOHIIBHBIX Aopor B I.[IHPOKOFI
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noJioce BapbHPOBAaHHA TPACChl MO CHCTEMHOE aBTOMAaTH3HPOBAHHOE
MPOEKTHPOBAHHE aBTOMOOWIBHBIX JOPOT.

3ajaua u306peTeHus — NOBBILIEHHE KauecTBa cbopa HHpopMaruu
110 TPYHTOBO-THAPONOTHYECKUM YCIIOBHSIM MECTHOCTH M CHMKEHME
TPYA03aTPaT Ha NOATOTOBHTENbHbIE paboThI.

OTO AOCTHTaeTCd TeM, YTO COMIACHO CNOCO0y MHIKEHEPHBIX
TPYHTOBO-THAPOJOrHYE€CKHX H3bICKaHHH aBTOMOOHIBHBIX JOPOT,
BKJIIOYAIOIIEMY ONpeEJe/ieHHe B KaMepaibHBIX YCIOBHAX TPaHMLbI
NONOCH! BapbHPOBaHMA TPAcChl M MAapLIpyTa ABHKEHHS Be3IeXOAa,
pa3buBky MapwpyTra M cbop HHPOpMamMM MO TPyHTOBO-
THAPOIOTHYECKHM YCOBUAM MECTHOCTH IPH NMPOXOXKACHHH BE3AECX0AA
CO cTaHIMeH, BCIO MOJOChl BapbHPOBAaHHUS pa3OMBAaIOT Ha 30HEI C
Pa3TM4YHBIMM ITPYHTOBO-THAPOIOrHYECKHMH YCIIOBHSIMH, B KOKIOH 30He
3a/1al0T MUBMMAJILHOE @ ¥ MAKCHMallbHOE b paccTOSHIS MEXK Ty TOUKaMH
onpezaeNeHus rPyHTOBO-THAPOIOTHYECKOTO Pa3pe3a, 3aat0T Ha4YalbHOe
HalpaB/CHUE ABHXXCHMSA MOA YoM 35-55° BNpaBo WM BJCBO MO
HanpaBJICHHIO BO3MYIHOM MAKH, a c6op HH(OPMaIMK MO FPYHTOBO-
FHAPONOrH4YECKMM YCJIOBMAM MECTHOCTH BBINONTHAIOT TpH
MPOXOXKJICHUH Be3JeX0/ia O cTaHumeil. Besnexon co cranumeit C-023
JBIDKETCA 110 HaYaNbHOMY HANpaBIeHHIO, 00X0IA NepeBbs H APYTHe
TIPENATCTBHA, K IPaHULIE N10/I0CH! BAPLHPOBaHHA ¢ hHKcaleii MappyTa
¢ momowbio cnyTHHKOBOH cuctemnl GPS mo ycraHoBiaeHHoMy Ha
Bezaexose P-xonosomy npuemunxy ASHTECH P-12; y rpanuiip nosiocht
BapbHPOBaHHA BE3/IEX0/ IPOXOIMT Ha paccTosAHUe (a+b)/2 napawiensHO
BO3LIHON JTMHHH, CBA3BIBAIOIIEH KOHEYHBIE TOUKH TPacchl, Jajee
MapILpYT JBIKEHHA Be3exona B 00X0 AepeBbeB U APYTrHX NPENATCTBUi
BBITOTHAIOT 110 HAMPABJICHHIO K JPYroi rpaHHLie NONOCH BapbUPOBAHHUS
Tpacchl M onpexenaoT nporpamMmoii Ha II9BM B Buae kopunopa,
FPaHHULIBI KOTOPOTO HAXOAATCA: O/IVDKHAS Ha PaCCTOSHHHM a, JAJIbHAS Ha
paccTOSHUH b OT TPaeKTOPHH NMPEAbIAYLIET0 MaplIPyTa, IPH 3TOM MPH
riepexose M3 OJHOH 30HBI FPYHTOBO-THAPOJIOTMYECKHX YCJIOBHIi B
IOPYIYyIO pacCTOAHHMS a H b COOTBETCTBEHHO H3MEHSIOT, AHAJIOTHYHBIM
o6pa3oM mpoM3BOAAT IBHXKEHHME Be3/lexola Mo BCeit moyoce
BapbUPOBaHMA TPACChI.

Ha uepresxe npHBeneHa cxemMa MaplipyTa ABHXCHHA BE3JeXona
co craxuueii C-023.
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Crnioco6 TPYHTOBO-THAPOJOrHYECKHX H3BICKaHU
aBTOMOGHIIBHBIX JOPOT OCYILECTBISIOT CAEAYIOIUM 06pa3oM.

CHatasia B KaMepabHBIX YCJIOBHAX 110 Tonorpaduieckoi kapte
B 3aBHCHMOCTH OT pelibe)a MECTHOCTH U CHTYyaLHH ONpPEASIAIOT
rPaHuUbl MONOCH BAPbHPOBAHUSA TPACCHI, KOOPAUHATHI KOTOPBIX C
NOMOIbIO CKaHepa 3aHOCAT B naMaTth IIDBM; Bcio nonocy
BapbUPOBaHUA MO TonorpadUyYecKUM KapTaM H AeiMdpHpOBaHHIO
MaTepHaloB a3pocheMOK Pa3OMBAIOT Ha 30HHI, HampuMmep, 1-3, ¢
pa3IMYHbIMH [PYHTOBO-THIPOIOTHYECKHMH YCIOBHAMH (HATpUMep,
GOOTHCTHIE, OMOI3HEBbIC, KAPCTOBbIE H MOCANOYHBIC YYACTKH, YHaCTKH
¢ obecrieyeHHBIMH # HeODECTIEYeHHBIMM TOBEPXHOCTHBIMH CTOKAMH H
T.A.). KoopaHHaTBl TrpaHHI 30H C Pa3jiMYHBIMH TPYHTOBO-
FHIPONIOTMYESCKUMH YCIOBMSIMM, IPAHWLIbI BHIACICHBI TOUKAMH, TAKXKE
C MOMOILBIO CKaHepa 3aHocAT B mamate [IDBM. B kaxnoii 3oHe
yCTaHaBIMBAIOT MUHUMAIBHOE a M MaKCHMallbHOe b paccTosHue Mexay
TOYKAMH OMpesieIeHUs TPYHTOBO-THAPONOIHYECKOTo paspesa. I Ipumepst
TaKUX PACCTOSHMII npuBedeHsl B Tabnuue ANA TPEX KaTeropuit
CIIO>KHOCTH IpyHTOB. M3 paccMOTpeHns M MOC/eyIOUIMX H3bICKaHUI
OTOpaChIBAIOT Y4aCTKM MECTHOCTH 4, MPHIEraloiue K HayanbHOM U
KOHEe4HOH TOYKaM Tpacchl U oOpasyloliHecs TpaHUUEH MoNoCH
BapbHPOBAHHUS M TPSMBIMH, HanpaBle€HHbIMU MO yriaMH 35-55°k
BO3AYLIHOH JWHMH. 3a7al0T HayaJlbHOE HANpaBlI€eHUE IBWKEHHS
Be3/€X0/1a B 3aBHCHMOCTH OT pesibeda ¥ CHTyauuu, HarlpuMep 1O YIJIOM
45° BnpaBo K HaIPaBIEHUIO BO3RYLIHOH JIMHUM MEXKAY Ha4aabHOE U
KOHEYHOH TOYKaMH TPacchl.

Besnexon co cranuueii C-023 (uwm reopagapoM pupmsl Finn RA)
JBIDKETCS 110 HAYAIBHOMY HAlPaBICHHIO K MPaBOH I'PaHULIE MONOCHI
BapbHPOBaHHA Tpackl, 00X0/s MPU 3TOM BCTPEHAIOLIHECs ACPEBbI H
apyrue npenarcTeus. [1o MapLipyTy ABMKEHHS BE3/IEXOAa Ha SKpaHe
JMCIVIes IPOCMATPHBAETCS U 3alHCHIBAETCA Ha MATHUTHBIE HOCHTENH
reoNioTHYeCcKHii pa3pe3 MECTHOCTH, Ha KOTOPOM (HKCHpyeTcs
TNIONIO>KEHHE YPOBHSA TPYHTOBBIX BoA. IIpH IOBMKEHMH Be3aexosa ero
NoNIoKeHHe B AEKapTOBOH CHCTeMe KOODJAHHAT ONpelensercs u
3aNMChIBAeTCS HA MATHUTHbIE HOCUTENIM C TOMOILUBIO CITyTHHKOBOIA
cucreMsl GPS no ycraHoBneHHOMY Ha Be3gexofe P-koqoBoMy
npuemunky ASHTECH P-12, kotopslif onpenenser reofge3uyeckue
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KOOPAMHATbI C TOYHOCTBIO Bhbillie 5 MM M 00najaeT 3HaAYHTENHHOM
noMexoycToHynBocTsio. [lorpebisieMas MOIHOCTL IPHEMHHKOM MEHEE
12 BT, mHTaHHE OCYILECTRIAETCA OT CETH NOCTOsHHOrO Toka 10-36 B.

Ipu nocTHKeHNH NMpaBoOii MPaHHLBI NONOCH BaPLHPOBAHHS
Tpacchl BE3JeX0] IMPOXOAUT Ha paccTosHue (a+b)/2 nmapamnenbHoO
BO3YMIHOH JIMHUM, CBA3bIBAIOIICH HAYaJbHbIH W KOHEYHBIH MyHKT
Tpacchl.

Jlanee MapumipyT ABH)KEHHS Be3J€XOZAa BhHIOJHAIOT B 00X0x
JIepeBbeB K JIEBOH rpaHMIIe MOJIOCH BapbHPOBaHHS TPACChE 110 KOPHAOPY
(rpaHHMIBl KOpDHAOpA BBIJICNICHBl TNYHKTHPHBIMH JIMHHAMH),
onpeaensemomy nporpammoi Ha [I9BM. IIpuyem rpanuip kopuaopa
Haxo#ATcA: OMIDKHAA Ha paCCTOSHMM a, a AAIbHAS Ha pacCTOAHUM b OT
TPAeKTOPHH MpEABIAYIIEro MappyTa Be3iexona. Beznexon B npenenax
KOpHZ10pa MOXET OCYLUECTRIIATh ABH)KEHHE N0 TpeOyeMbIM yYacTKaM
MECTHOCTH C BO3MOXKHOCTBIO MaHeBpupoBaHui. [Ipu stom [I9BM no
IporpaMMe KOHTPOJHPYET NMepexo] U3 OJHOH 30HBI I'PYHTOBO-
TUAPONTOTHYECKUX YCIOBHH B JApPYyryio, B pe3yjJbTaTe 4Hero
COOTBETCTBEHHO M3MEHAIOTCS PAcCTOAHUA a U b. JJoCTUrHYB NeBoi
rpaHMUbl NOIOCH! BapbHPOBAHHUSA, BE3AEXOA MPOXOAUT NapajlieNnbHO
BO3AYIIHOH JTHHUM Ha paccTosHHe (a+b)/2 n BHOBbL HampaBnieTcs Mo
HOBOMY KOPH/IOPY K IIpaBOH rpaHHLIE OJI0ChI BADbHPOBAHHA U TaK Aasiee
10 BbIXOJa B KOHEYHYIO TOUKY TPacChl.

KauectBo cbopa uHGOpMaLHU MO TPYHTOBO-TMAPOIOrHYECKHM
YCAOBUSAM MECTHOCTH NOBBIIIAETCSH, TAK KaK MapiupyT ABHKEHHS
Bezzexona Oyaer rubkum, B 06xol yuacTkoB, He TpeOymouIMX
onpefeNieHHs TPYHTOBO-THAPOJIOrHYECKHX YCIOBUH MECTHOCTH, H C
00s13aTeNbHBIM NPOXOXKAEHHEM y4YaCTKOB CO CIIOXKHBIMH I'PYHTOBO-
THAPOIOTHYECKUMH YCIIOBHAMH.

Tpyno3zarparsl Ha TOATOTOBHTEbHBIE pabOTbi CHH3ATCS, TaK KaK
He norpedyeTcs ycTaHOBKa B TOUKaX MOBOPOTa BE3/1€X0la OPUEHTHUPOB,
He OyHeT BbINOMHATBCA pa3bMBKa M TPOpYOKa Tpacchl MO MapIupyTy
ABWKEHHUs Besaexona. Pacuersl i Tpacchl aBTOMOOWILHOM KOpPOTH
NPOTAXKEHHOCTBIO 10 KM MOKa3anu, YTo npeanaraeMbiii cnocod
HH)KEHEPHBIX I'PYHTOBO-THAPONOrHYECKHX U3bICKaHMH aBTOMOOWIBHBIX
nopor no3gonseT Ha 250-320 yenoBeko-CMEH YMEHBILHTD TPYA03aTPaTh]
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Ha TIOATOTOBHUTENbHbIE pabOTh! B CPaBHEHHM C M3BECTHBIM CIIOCOGOM
HHJKEHEPHBIX IPYHTOBO-THAPOJIOTHYECKHX M3bICKAHHMIA, NPHHATBIM 33
MPOTOTHII.

Iam. 2170297 RU, MKH' E 01 C 1/00, G 01 C 7/04. Kanstcuna O.B.,
Kynuncnuxoe A.M. Cnoco6 undCeHepHWX U3BICKAHUI
asmomobunvHeIX 00p02 / ApxaHzeabCK. 20C. MeXH. yH-m. —
Ne 99116757/03; 3anen. 30.07.1999; Onyén. 30.07.1999, Bion.Ne 19.

H3Baedenune

Hzo6peTeHue OTHOCHTCA K ZOPOKHOMY CTPOHTENBCTBY U MOXKET
ObITH HCIOJIB30BAaHO MPH MPOBEACHHUH HHKEHEPHBIX H3BICKAHHM
aBTOMOOWJIbHBIX OPOT Ha CTaauu pabodeit JOKyMEHTaLMH B nojoce
oTBoJa aBTOMOOWIbHOM nopord. Cnioco6 BKIIIOYAET NMPOAONBHOE
NepefBHKEHHE BE3NEX0Aa C TeOpaJlapoM U CIyTHHKOBOH CHCTeMOi
NO3ULHOHUPOBaHHS, OCYyIeCTBIAIOMEH onpeneNeHne
NPOCTPAHCTBEHHBIX KOOPAHHAT H I'PYHTOBO-THAPOre0OrH4eCKyro
uxdopmauuio. HoBeiM sBAseTCS TO, 4TO reopajap NOCNEA0BATENBHO
nepeMelaloT N0 OCH TPacCchl M rpaHHIAM MOJOCH OTBOAA H
OCYyIEeCTBIAIOT c60p MCXOMHOH HH(POpMaLHH 0 pesibede B NonepedHoM
HATpaB/i€HHH TOJIBKO NPH MPOXOXAEHHH 110 OCH TPACChl, KOTOPYIO
pa36UBalOT Ha OTPE3KH, NIHHY S KOTOPHIX OINpEeAeNiroT Ha
KPHBOJTMHEHHBIX y4acTKaxX MO MPHUBEAECHHOH 3aBUCHMOCTH OT
JIOIYCKaeMOTro OTKJIOHEHHSA OT OCH TPacchl M LIMPUHBI [IOJIOCH! OTBOA,
a Ha MPAMOJIMHENHBIX — B 3aBUCHMOCTH OT PACCTOSHMSA BUAMMOCTH, TIpH
3TOM MeXAy ABYyMs CMEXHBIMH MOTepedHbIMH NPOXOAaMH reopajapa
BBIICP)KMBAIOT PACCTOAHHE, PAaBHOE PACCTOSHHIO MEXAY IBYMS
OHOPHBIMH TOYKaMH t, KOTOPOE ONpERENSIOT TaKxKe MO NPHBEICHHOH
3aBucHMOCTH. TexHuueckmii pesyasraTr, obecneynBaeMbii
n300peTeHrueM, COCTOUT B IMOBBIILIEHHH HAJEKHOCTH BBIYHCICHHA
065eMOB 3eMIISHbIX paboT, H36€KaHHH OMIMOOK NPH APOEKTHPOBAHUU
TIPONONBHOTO NPOdhHIA Ha OCHOBE UH(OPMALIMH NIO IPOCTPAHCTBEHHOMY
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PacnonoXeHHI0 ypOBHS IPYHTOBBIX BOA MO I‘HJ.IPOI'COJIOFH‘ICOKOﬁ
MOIECIH MECTHOCTH.

®opmyna uzobpereHus

Croco6 HMHXeHepHBIX H3BICKAHHUH Ha craguu paboueil
JOKYMEHTLMH B NI0JIOCE OTBOAA aBTOMOOWIIBHBIX JOPOT, BISTIOYAIOHH
NPONOJIbHOE MEepeBIXKEHHUE BE3AEX0AA C FeOpafiapoM M CITyTHHKOBOH
CHCTEMOH MO3MUMOHHPOBaHMA, OCYIMECTBIAIOMEH onpeneIeHHe
MpOCTPAaHCTBEHHBIX KOOPAMWHAT W IPYHTOBO-THAPOreoIorn4eckot
AHOOPMALIMY, OTIMYAIOLIMICS TEM, YTO reopafap NOCHEAOBATENbHO
nepeMemalT Mo OCH Tpacchl M IPaHHIAM MOJIOCH OTBOAA H
ocymecTsIIoT c6op HCXOAHOH HHGOPMALHH O peNbede B MOTIEPEUHOM
HallipaBJICHHH TOMBKO MPH MPOXOXKAECHHU 0 OCH TPAcChl, IPHYEM TPacChl
pa3buBalOT HAa OTPE3KHU, ANHHY S KOTOPHIX ONpPEAENAIOT Ha
KpPHBOJIMHEHHBIX YyYaCTKax B 3aBHCHMOCTH OT JOMYCKaeMoro
OTKJIOHEHHS OT OCH TPAcChl M LUMPUHEI MOJIOCHI OTBOA MO dopMysie

s=(1-0,18B +0,1-R-B)*,
e S — Al ABMXKSHUS reopajapa Ha KPUBOIMHEHHOM YUYaCcTKe, M;
R - pamuyc KpuBO#i [IOBOPOTAa, M;
B — mupHHa 1oaocket 0TBOIA, M,
a Ha NPAMOJIHHENHBIX — B 3aBUCMMOCTH OT PacCTOSHUA BUIMMOCTH, TIPH
3TOM MEXY ABYMS CMEXKHbIMM NOMEPEYHBIMM [IPOXOaMH reopasapa
BBIACPXHUBAIOT PacCTOAHHE, PABHOE PACCTOAHHUIO MeXAY AByMs
OMOPHBIMHK TOYKaMH t, KOTOPOE OMPEAeIOT 1o Gopmyre
t =230 - 5Ah,

e Ah - niepenazl BLICOT Ha 50 MOr. M ANWHBI MApIIpYTa, M.
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MATEPUAJIBL, OITYBJINKOBAHHBIE
B AHHOTHPOBAHHOM BHBJIHOTPA®HYIECKOM
CBOPHHMKE 110 BOITPOCAM CTPOUTEJIBCTBA,
PEMOHTA A COIEP)XAHHSI ABTOMOBHWIBHBIX 1OPOTI’
1 MOCTOB (3APYBEXHBI¥ OIIBIT)

Oueuxa pajapHbIX CHCTEM, HCHOJIb3YeMBbIX A1l MOHHTOPHHTA
TOJIIHHBI C/I0€B JOPOXKHBIX 04K
Evaluation de systémes radar pour controller I ’épaisseur des
couches de chaussées / Simonn J.-M. // Bulletin des laboratories des
Ponts et Chaussées. — 2002. — Ne 238, mai-juin. — P. 51-59 (¢p.).

Tomuuua cIoeB, COCTABISIOMIUX JOPOKHYIO ONEKIY, IBISETCS
OCHOBHBIM MapaMeTpoM, OollpeaesseMbiM NMpH obClei0BaHHH H
MOHMTOpPHHTre fopor. C noMombIO pafiapa 3TOT MapaMeTp MOXKHO
U3MepATh NOYTH HenpepbiBHO. B 2000 r. ceThio pernoHaIbHbIX
naboparopuii gopor ¥ MoctoB ®panuuu (LPC) BelmosnHeHa oleHka
pabouyuX XapaKTepUCTHK paJapHbIX CHCTEM C LENbIO ONpeAcIeHUs
BIAMSAHUS Pa3IMUHBIX NapaMeTpOB TaKHX CHCTEM Ha M3MEpEHH4,
TIPOBOIMMBIE MPH MOHHUTOPHUHTE JOPOKHDBIX OLEX.

JlaHHbIe SKCIIEpUMEHTB! NO3BOJIHIM CHENATh BBIBOX O TOM, YTO
XOTS YPOBEHb HEONPeACICHHOCTH H3MEPEHUA, BRIIONHAEMBIX pafiapaMu,
B OCHOBHOM, OCTA€TCS WIEHTHYHbIM, HX OTHOCHTEJBHBIA JHana3oH
H3MepeHHit 1, CIIE0BATENILHO, MOTEHHATIBHOE UCTIOJIb30BaHHE ABMNACTCA
Pa3TUYHBIM.

IlposenenHas pabora HanpapjieHa TaKXXe Ha Ka4eCTBEHHOE
OLICHHBAHNE PA3NHYHBIX PafapHbIX CHCTEM B OTHOLIEHHH 00NAcTH UX
NIPUMEHEHHs C UCTIONB30BaHHEM [UTA 9TOro MeToja ucrnbiraHus LPC.
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Hepazpymarouni cnoco6 uccieroBannus acgaabToGeTORHBIX
NOKPHITAI ¢ NOMOIILIO reopagapa

Zerstorungsfreie Untersuchungen von Asphaltbeligen mit
Georadar / Hugenschmidt J., Partl M.N. // Bitumen. — 1999. — No 4. —
S. 125-130 (nem.).

IIpeacTaBieHbl MPUMEphl UCAONB30BAHHA reopanapa Ha
aBroMarucrpann A2 B llIsefinapuy 118 OLleHKH TOMIMHDBI OKPHITHA U
BbISBNIEHUS OBPEXACHHI OKPHITUH Ha YETBIPEX MOCTAX.

leopanap saBasercs 3¢dexkTuBHbIM npubGopom ans
HEpaspyWawIlero ¥ 3KOHOMHYECKH BbITOAHOTO 06CienoBaHus
acanbTOOETOHHBIX JOPOXHBIX MOKPHITHA H JPYTHX MHXKEHEPHBIX
COOpyXeHuM. Jis yCrenHoro Hernonb30BaHKs reopaiapa BaXHb! BCE
CTalliu: MpoBeAeHUE H3MepeHHH, 06paboTka ¥ MHTepnpeTalus
pe3yabTaToB. TOYHOCTD ONpeaeTeHUs TOMLMHBI HOKPHITHS 3aBUCHT OT
COCTOSIHHS KOHCTPYKLIMH MOKPBITHSA, KA4eCTBA M3MEpEHHI TeopaiapoM,
a Takoke 3aTpar Ha obcaenoBanue. ONbIT MOKA3bIBAET, HTO PACXOKAEHHE
pe3yJIbTaToB, NONYUESHHBIX [IPH MCIILITAHHH KEPHOB, C H3MEPEHHIMH,
BbITIOJIHEHHBIMU r€0pajapoM, COCTaB/ILET MEHee 2 CM.

[1pu onpenenenny obimei TONLIMHBI NOKPHITHA HCIONB3YIOTCS
BbICOKOYACTOTHbIE aHTEHHbI reopagapa, KOTopbie obecneyuBaioT
HEeoOX0MMMYIO pa3peluaoly o CrocOOHOCTb W MyOUHY NMPOHUKAHMS.
Ana uccnepoBaHus BHYTPEeHHEN CTPYKTYpPbl MOKPLITHS 4acTo
UCMOJIb3YIOTCS HU3KOYACTOTHbIE aHTEHHB. ONHOBpeMeHHOE
NpUMeHeHUe pa3IMYHbIX aHTEHH reopaaapos obecnevuBaeT
BO3MO)KHOCTb PELIEHHS MHOTHX Npobiiem.
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