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Memoouueckue peKoMenoauuu RO RPUMEHEH IO 2€0PaOaAPO8
npu 06c1e008aHUU 00POMCHbBIX KOHcmpyKyuu. (I'omoeamcea K
U30anuio).

CoobuleHue oryONMKOBaHO B XXypHaJie ABTOMOOUIIbHBIE A0OPOTH,
2003 1., Ne 9, ¢. 16-17 B cTtarbe Kynwkuukosa A. v JlymHukoa H.
«Ilouemy OykcyeT reopasapHbiid KOHTPOJIb?».
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Annapamypa 013 06c1€008aAHUA O0PO2 U UHIHCEHEPHDBIX
ussickarnuii // Mup oopoz. — 2002. — Ne oxmaops. — C. 29.

['eopanapsl «OKO-M 1» no3Bondror:
¢ B HenpepbIBHOM pexkiMe NPOBOAUTH 00C/ieJOBAHHE CTPOCHUA

NIOPOXKHBIX OCX 1, OCYIIICCTRIATDH OLIEHKY TOMIMHBI acaibTa H O€TOHa.

¢ [103BOJIAIOT BBIABASATD MOA3EMHbIE KOMMYHUKALIHH, TyCTOTHI U
[IPOMOUHBI.



e | I[pou3BOAUTH OLUEHKY MPYHTOBO-THAPOT€0J0rHYECKHX YC/IOBHH
U T.A.

MuxxeHepHbie CEHCMOpPa3BEAOYHbIE H CEMCMOJIOTUYECKHE
CTAHUUH TNpeaHa3HaYeHbl JJIsl [IPOBEHEHHUS HHXECHEPHOH
CCHCMOpa3BeAKH, aBTOMATHYECKOH PErHCTpalHH CEMCMHYECKHUX
CATHaJIOB OT €CTECTBEHHBIX H HMCKYCCTBEHHbIX HMCTOYHHKOB
ceCMHYEeCKUX kojeDaHUH, TpoBeacHHE PErHOHANbHBIX
CEHCMOpPa3BEAOYHBIX padOT H MUKPOCEHCMOPaHOHHUPOBaHHS.

HN3amepuTens anuHb CBai o0ecreuuBaeT MX H3MEPEHHE METOIOM
CEUCMOAKYCTHKH.

Bosmosrcnocmu onpedenernun 61a20HACBIMEEHHOCMU 2PYHMOE
¢ nomowyvio ceopaoapa «JI03A» na npumepe obcredosanun
npomnaouwaoku benzopoockou T3 // Cmpoum. Ikcnepm.
Ananumuy. u unpopmay.-cnpaeoy. 2a3. — 2003. - Ne 10 (149), mau.

HN3BjeueHne

HMcronb30BaHUE B CTPOUTENBCTBE COBPEMEHHBIX MOUIHBIX
reopajapoB OTKpbHIBAET IUPOKHE BO3MOXHOCTH Hepen
[POEKTUPOBIIMKAMU H IKCIUIyaTaUHOHHUKAMH. TakK, ¢ NMOMOIIBIO
reopagapa «JIO3A» B TeYeHHUE HECKOJBKHUX TMOCJECAHUX JIET OBLIO
nposeaeHo bosee 200 pabot, B pe3ynprare KOTOpPbIX Oblia AOKa3aHa
BO3MOXXHOCTb YCIMEUIHOIO €ro UCMOJAb30BAHHUA I PELUCHUA MHOIHX
3a71a4, B YaCTHOCTH:

® IS NOJIYYEHUS I'€ONIOTHYECKOIO CTPOEHHA BHIOPAHHBIX 110/
CTPOUTENILCTBO YYAaCTKOB, Ja)Ke€ INPU HAJUYMM HA 3THUX y4yacTKax
BJIKHBIX ITIUH, 4 TAKXKE MPU PaCcTIONIOKECHUH YYaCTKOB B MECTaX IUIOTHOH
FOPOACKOH 3aCTPOHKU;

¢ g onpeneneHus GU3N4eCKOro COCTOSHHUSA IPYHTOB, HATHYMSA
B HAX Pa3yIUIOTHEHHUs, NOJIOCTEH U T.A.;

® JUIA HAXOXKIAEHUA NOA3EMHbIX COOPYKECHHH Y KOMMYHHUKaUMH
U ONpeaeNiCHUA UX COCTOSHUA,

¢ JUId ONIpeJCJICHUS INPaHuUll FPYHTOBBIX H TEXHOTEHHBIX BOJ;



® 1 TNPOCBEYHBAHMS TPYHTOBBIX MACCHUBOB IOJ
byHAaMEHTAaMH COOPYXECHHHU, eCclH GYHIAAMEHTHl HE COJEpKaIH
00JIBLIOIO KOJUYECTBA METAJJIa, H MHOIOrO APYroro.

Botnonnnemeie euost pabom c ucnonv3oeanuem 2eopaoapoe:
[HIpocnexkm] / Apxanzensck. 2oc. mexu. yn-m. Kagpeopa asmomoé.
00poz. — Apxanzensck, 6.2. — 4 c.

HN3BJIeuenne

O6nacTb IPUMEHEHHS

- obcnenoBaHue aBTOMOOWIbHBIX JOPOT;

- 00CIe10BaHHE HCKYCCTBEHHBIX COOPYXKEHHH;

- 00cneoBaHue CyLIECTBYIOLMX TPAHCIIOPTHBIX COOPYKEHHH;

- TPYHTOBO-THAPOreOJOrMYeCKUe HM3BICKAHHUA YUYACTKOB
MECTHOCTH;

- OLICHKA 3aMacoB AOPOXHO-CTPOUTENBHBIX MATEPHAIOB B
Kapbepax;

- HADJIFOACHHE 32 COCTOSHUEM JJOPOXKHBIX KOHCTPYKIIHIA;

- OLICHKA Ka4eCTBAa BbIMOJIHAEMbIX JOPOXHO-CTPOUTENIBLHBIX paboT
U T.1I.

Jlpyrue Buab! pabor:

- pa3paboTKa JEKTPOHHBIX KapT;

- pa3paboTKa peKOMEHAALHH 10 MPUMEHEHUIO HETPAJUIIMOHHBIX
M MECTHbBIX MaTepHaioB B JOPOXXHOM CTPOHUTEILCTBE.

Teopaoap «I'pom»: [[Ipocnekm] / 3A0 «Taiimep». Hayu.
opzanuzayua. — Mock. oba., 2. Tpouuk, 6.2. — 2 c.

H3BneueHne
leopanap «l'por» — nepeHOCHOHM paavONOKaTOP

MOANOBEPXHOCTHOTO 30HAMPOBAHMUSA MOBBIIIEHHOW MOIIHOCTH C
OTOOpaXeHHEM paaMOIOKALMOHHBIX npoduiieil B TeMne U3MEpEHHUA.
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Obecrne4nBaeT NOTy4EHHE PETHCTPUPYEMOTO Ne0SIOTHYECKOTrO IPOPHIIS
Ha XUAKOKpUcTannudeckoM HHIaMKarope (KKH), onpenenenune
ryOHHBI U MECTA 3ajeraHud NnoA3€eMHBIX HEOAHOPOAHOCTEH,
pa3HooOpa3HbIX npeaMeToB ¥ 00BEKTOB B 3emiie: kabenei, Tpyo,
(yHIAMEHTOB, I'paHULL pa3aesia reoIOrM4ECKUX CJI0EB U T. 1.

Xapaktepuctuku | [Ipooau- | I'nmybunHa
OLHOPOOHOH  |MOCTBL Cpelbl| 30HAUPOBA-
Cpelbl (Cm/m) HHA (M)

Pa3peumienue | Paspemienue
no riayOuHe | Mo rOpU30OH-
(m) TaJIy (m)

IIpecHoBOaHBIH |
.5
nen 10 250 | 0.1 0.5
HiBecTHK 107 >60 0,1 0.5
Cyxo#l necok 1,4-10™ >5() 0,1 | 0.5
—— et SRS —— T - e o

BraxHb1i Necok 6.9-107 25 0,1 0,5
['muHa 2.1-10 8 0,1 0,5

JocTonHcTBa reopagapa «I por»:

¢ bonbmas rmybuHa 30HAUPpOBaHHUS (10 HECKONIBKHUX AECSATKOB
METPOB).

e HanaHOCTh U ONEPATUBHOCTHL B MOJYYEHUH PE3YIIBTATOR
U3MEPEHHH.

¢ BO3MOXHOCTH Nepe3anucu pe3yjbTaTOB U3MEPEHHU M3
BHYTPESHHEN NMAMATH B KOMIIBIOTED.

o Massie rabapursi u Bec (10 10 Kr), 4TO NO3BOIAET NPOBOAUTD
U3MEPEHMA OTHOMY YEJIOBEKY.

¢ [loBblLIEHHAsA TOMEXO3ALUILIEHHOCTb.

ObmacTH NpUMEHEHUA:

¢ [loMCK MOA3EMHBIX METAIUYECKUX U HEMETAJIMYECKHUX
KOMMYHUKALUH.

e (OOHapyKeHHE KapCTOBBIX TI0JOCTEH, MNOYCTOT H
TEKTOHHUYECKHX HAPYILUECHUH.

¢ OOnapyXeHHE 3aXOpPOHECHHUH BPEIHBIX BELIECTB,
IKOJIOTHUYECKH BPEAHBIX OTXOJO0B.

¢ Hepa3spymarouee KapTUpOBAaHUE 3aPbIThIX €MKOCTEH,
CKPbITHIX TPAHIIEH, FPAaHULL 3arpsA3HEHHBIX IOYB.



e OnpenencHUe COCTOAHHA OMOP, MOCTOB, TYHHeEJEH,

(OYHAAMEHTOB.
e HccneaoBaHue  COCTOSHHUA  aBTOMOOMIBHBIX H

XK€1E€3HOAOPOXKHBIX JAOPOT, ONpeAe/iCHHE TOJIMMHBI HACBITIH H €e
CTPYKTYPHI.

I'eopaoap «Ipom-10»: [IIpocnekm] / 340 «Taumep». Hayu.
opzanuzanun. — Mock. oba., 2. Tpouyk, 6.2. — 1 c.

H3Bi1euenue

['eopanapsl cepun «I'pom» mpeacrasnsaor coboi reopanapsl
HOBOTO TIOKOJIEHUSA, PEaIM3YIOU[HE ONTUMAJIbHOE 30HAUPOBAHHE
MOACTUTIAXOLIUX [TOBEPXHOCTEH.

['eopanap «I'por-10» gpiisieTcd NpogOIKEHUEM CepUH «I poT»,
OTHOCHTCA K JIYYIIIMM MHUPOBBIM 00pa3tiaM JaHHOrO THTIa MpHOOPOB.

OcHOBHas XapakTepHas 0coOeHHOCTb reopazapa «I'por-10» —
BLICOKHH peasbHbIH MOTEHLMAN, YTO MTO3BOJISET YCHEIIHO NMPOBOAUTD
obclieloBaHMS B CAMBIX CIIOKHBIX PYHTAX ( BJIa)KHbIX ITIMHAX ).

Xai)ax'repnc*mm Fnyﬁnﬁg HE Pmbemenue o
OXHOPOAHOM CpeJibl 30HAUPOBAHUA, M rTyOHnHe, M
Cyxo# necok ] 50-70 0,1
BiiaXKHbi# necox 25-40 - 0,1 I
| S . el
! moeia 1 B ol S R 0’_1____‘

I'eopanapsl cepuu «I poT» yeneuHo HCnob3yrTCA:

® B CTPOUTEBLCTBE (KOHTPOJIb 32 COCTOSHHUEM I'PyHTa B 30HE
UH)KCHEPHBIX COOPYXKEHPH ),

e B He(TAHON U ra30BOH OTPACIAX (KOHTDOJB 33 COCTOSHHEM,
MNONIOKEHUEM TPYO );

®¢ B KOMMYHAa/IbHOM XO3AHCTBE (KOHTPOJb 3a COCTOSHHUEM
KOMMYHHKALUH] ),

® B apxeoJIOruM (Hepaspyuawiuee o0Ccie0BaHUE).



Teopaoap «lpom-11»: [IIpocnekm] / 340 «Taiimep». Hayu.
opzanuzauun. - Mock. obn., 2. Tpouyk, 6.2. — 1 c.

HN3RpJieyenue

JLlocTOMHCTBA reopaaapa

[eopanap — nMepeHOCHOH I'€OHMHTPOCKON PEaU3YIOILHHA
ONITUMAJIbHOEC 30HJUPOBAHUE MOACTHJIAOUIUX MOBEPXHOCTEH C
OTOOpaKeHUEM reopauoIOKaAUMOHHBIX npoduneil B npoLecce
HU3MEPEHUA Ha KUAKOKPUCTAINIHUECKOM IKpaHe.

['eopanap siByisieTcd MPOAOJDKEHUEM IeopajgapoB cepuu «l por»,
OTHOCHTCA K JIYYLIMM MHPOBBIM 00pa3nam JaHHOIO TUra npubopoB.

OcHOBHasA XapakrepHas OCOOE€HHOCTh reopajiapa — BBICOKHHA
pe€ajbHBIA MNOTEHI[HAJ, YTO MNO3BOJAET YCHEIIHO MNPOBOAUTH
obcnenoBaHHa B CaMbIX CJIOXKHBIX FPYHTaX (BIaXXHBIX INIHHAX).

ol R —— ——— i

XapaKTepUCTUKH T nybunHa Paszpemienue no
OJHOPOJHOH Cpeabl 30HIHPOBAHHA, M ___[‘H}fﬁHHe, M
Cyxoii necok Ho 200 0,5-1
Bna)xHbeI¥ necok Ll(? 150 i 0,5-1
[mna ITo 100

il

['eopagapb! yCHeHo UCNONb3YKOTCH:

® B reojiorud (onpejeneHue rmyoOuH 3ajeraHis ¥ MOIHOCTH
CJIO€B pa3HbIX MOPOA);

® B CTPOHMTEJILCTBE (KOHTPOJbL 338 COCTOSHHEM I'PYHTA B 30HE
HH)KEHEPHBIX COOPYKEHUH ),

¢ B He(QTAHOMH MU ra30BOM OTpaC/HsAX (KOHTPOJIb 3a COCTOSHUEM,
[OJIOXKEHHEM TPYyD);

¢ B KOMMYHAJNbHOM XO34HCTBE (KOHTPOJIb 3a COCTOAHHEM
KOMMYHHKALUH);

e B apxcojioruM (Hepaspyluawouiee o0cieAoBaHHE).



T'eopaoapsi, oopozu — 2000: Mamepuanst Mexcoynapoonozo
HAYYHO-MeXHUYEeCK020 cemuHnapa. — Apxanzensck: H30-eo
Apxanzeasck. 2oc. mexu. yn-ma, 2000. — 104 .

IpeacraBineHnl Marepuansl MexIyHaAapOAHOro Hay4YHO-
TEXHUHYECKOIO CEMHHApA, NMOCBALUCHHbIE NPodIEeMaM HCIOIb30BaHMA
reopangapos B JA0poXHOM Xxo3aucTBe. [IpuBeneHsl paboThl
ApxaHrenbckoro, Mockosckoro, Teepckoro u Tomckoro
rocygapcreeHHbix YyHUBepcutreTtoB; CaHkKkT-IleTepOyprckoro
roCyAapCTBEHHOIO FOPHOTO UHCTHTYTA (TEXHHYECKOIO YHUBEPCUTETA);
HAY4YHO-UCCIIEA0BATENILCKUX HHCTUTYTOB TEPPUTOPHATIBHOIO Pa3BHUTHA
U TpaHcnoptHoW wuHdpacrpykrypel (r. C.-Ilerepbypr),
npubopoctpoeHus (r. Kykosckuit) u PocagopHHUH (r. Mockea);
aKLMOHEpHbIX 00wecTs «Jlorucy», «Hema-lopcepBucy, «TexHoTraBpy,
«CtpoM-I'unpouuk», a Tarke HlIBeackux H0opoxKHON agMHHHUCTPALIUH
M TIPOU3BOACTBEHHBIX KOMNAHUH U3 I. Mana.

PaccMOTpEHBI pa3IMYHbIC KOHCTPYKUHH K TEXHHYECKHE
XapaKTEPUCTUKHU IreopaapoB ¢ rPYHTOBBIMM U PYTIOPHBIMH AHTCHHBIMH
Onokamm.

[IlpuBeneH aHaaus onbitTa MPUMEHEHUSA reopagapoB MNpH
o0cne10BaHUM aBTOMOOWIBLHBIX JOPOT, TPYHTOBO-THAPOTr€00rHYECKHX
M3bICKAHUH MOJ HOBBIE TpPaccChl, OLEHKE 3aNacoB JAOPOXKHO-
CTPOUTEILHBIX MAarepHanoB B Kapbepax B pa3jU4YHBIX MPHPOIHO-
KJIMMaTU4eCKUX ycioBusx: Hisenyu, OUHNSHINMK, LEHTPabHOK YacTH,
ceBepo-3anana U cesepa Poccun. OTaenbHbIE HUCCIEA0BAHUS OCBAILICHBI
BOIIPOCAM COBEPIUEHCTBOBAHUA METOAOB 30HAUPOBAHUA, MPUMEHEHHIO
METO/IOB TEPMOKAPTHPOBAHHUSA B JOPOKHOM OTPACIN.

OnpenesieHB! HOBbI€ HanpaBJEHUA HCCICAOBAHMM!
UCITOJIb30BAHUE PYNOPHBIX AHTEHH YU MHOTMOKAHAJIbHBIX CHUCTEM,
COBEPIICHCTBOBaHUE NporpamMm 1o obpaboTke pagaporpamm,
NpOBEICHHE MOHUTOPHUHIOBBIX paboT U T.A.

Ha cemuHape Ob11# 3aci1yllaHbl CAEAYIOWHNE JOKA/IbI:

Opnos I1.11. Bueapenue HOBBIX TEXHONOTHH B JOPOKHOM
XO3HCTBE ApPXaHTe/1bCKON 00acTH.

ITomozoB B.B., Ilonennsa O.A., Cemeiikyun H.I1., Cemeiixus 1O.H.,
Hynuuk A.B., @nopunckun B.W. I'eopaaapel cepun «OKO».



KymwxuukoB A.M., bypaa C.H., Munaer O.B. llpuMeHnenue
MeTOAa reOpaJHOIOKAHHA NPH pa3BelKe 3anacOB MECTOPOXKIACHHM
AOPOXKHO-CTPOUTENBHBIX MAaTEPHUAJIOB B Kapbepax.

I'mazynoB B.B., E¢pumosa H.H., Hukudopos A.B. Ilpumenenue
METORa reopaAnoNOKaUHH A MOUCKA H pa3BEAKH MECTOPOXIACHHH
ecka.

JIyimiaukos H.A., JIaBpyxus C.B., Jlymunukos I1.A. IlpobneMs u
ONbIT MPHUMEHEHHU TeoJOKaTOpPOB AJisf Ueaed ob0CneaoBaHUA
aBTOMOOWIBHBIX JOPOT.

KynuxuukoB A.M., lllabamesa M.A., Hectepor A.Il.,
KynuxuaukoB J[.A., MuHaes O.B. Pesynprarbl reopagapHbix
obcnenoBaHU y4yacTKOB aBTOMOOUNBHBIX A0por B MypMaHCKOM
00J1acTH.

Kynuxaukos A.M., Illabamesra M.A., Hectepos A.Il.,
KynuxnHukos J{.A., Topaos I.E., Munaes O.B. Pesynsrarsl
reopafapHbeiX 00C/Ie/IOBaHUM y4acTKOB B APXaHIe€abCKOM 00acTu M
Pecnybnuke Komu.

Jlykeauos C.I1., llloctak A.C., 3arockun B.B., I[loremus P.B. O
BO3MOXKHOCTH OlpeAeeHUs MEKTPOOUINIECKUX XapPaKTePUCTHUK
BEPXHHX CJIOEB MOJIOTHA JOPOrd MO U3MEPECHHBLIM KOIPPHULIMCHTAM
OTPaXEHHA CBEPXIIMPOKOMOJOCHBIX CHTHAJOB BEPTHKAJbHOW U
rOpU3OHTANBHOH NOJSpU3aLMH B CBY-JHaANA30He.

I'ma3zynos B.B., E¢pumosa H.H., byrenko I'.I. Hepaspymaromit
KOHTPOAB ¥ MPpOMEPHI KOHCTPYKTHBHBIX CJIOEB JOPOXXHOH OAEXKIb! I10
JAHHBIM METOAA reopainoIOKALIUM.

CadonoBa E.A. OnbIT H nepcneKTHBbl HCHOJb3IOBAHHA reopanapa
«'POT» anga vccnenoBaHus COCTOAHMA OCHOBAHHMM aBTOMOOMIIBHBIX
AOpor a0 riryOuHsl 30 METPOB.

Lenngren Carl A. Onpeaenenne TONMMUHbI MOKPBITHSA ¢ MOMOLIBIO

[TIP (PAVEMENT THICKNESS AND GROUND PENETRATING
RADAR).

Emilsson J., Friborg J. OauH U3 MeTOmOB onpeaecieHUs

coaepKaHMs BiIard B AopokHoM nosotHe ¢ nomoiusio I'TIP (LIST OF

REFERENCES SIMPLE METHOD FOR ESTIMATION OF WATER
CONTENT OF ROADBEDS USING GPR).



Kynuxuaukos A.M., Illabamesa M.A. OnplT npUMeHEeHH
reopaziapoB 3a pyOexoM.

Kynuxuukos A.M., lllabamesa M.A. OnbsiT NpUMEeHEHHH
reopaapoB koMnanue KROADSCANNERS» (Ouunauaus).

baes M.IO., I'pomoB E.®., Tep-Tepsu C.A. IlpuMeHeHue
reo(pUM3nYECKUX METOAOB MPH CTPOHUTELCTBE aBTOMOOUIBHBIX AOpOT
Ha 6onorax.

[lerpor A.B. IlpumeHeHHE METOAOB TEPMOKAPTUPOBAHHMA TIPH
pPEHIEHUH BOMPOCOB YIIPABJIEHUS COAEP!KKAHUEM AaBTOMOOHIBHBIX JOPOT.

Bnanos MJL., Kanaimuxor A 1O., CtapapoitroB A.B., Tokapes M.IO.
OnbIT NpUMEHEHUA reopaapa «30HA-12» g pelieHNs HHKECHEPHBIX
3a/1a4.

TI'eopaoapui, oopozu — 2002: Mamepuanst Mesxcoynapoonoii
HAYYHO-NpAKMUuYeckou Konpepenyuu 26-28 noaopa 2002 2. —
Apxanzenvck: H30-60 Apxanzensvck. 20¢. mexH. yu-ma, 2002. — 94 c.

IIpeacraBnensl matrepuanbl MexayHapoaHOM Hay4HO-
NpakKTHYEeCKOH KOHepeHUHH, IMOCBAlUIeHHON mnpobiemam
UCTIOAB30BAHUA reopajiapoB B JOPOXKHOM XO3dUCTBE. PaccMoOTpeHbl
HOBbIE TEXHHYECKHE pelieHusi B reopaaapax cepun « OKO» u kaHaackoi
komniaHuu Sensors & Software. IIpuBeaeHB pe3yasTaTsl IPUMEHEHHA
reopajaapoB NpH 00CIEI0BAaHUM aBTOMOOHNBHBIX M JKEIE3HbIX HOPOT,
pa3BEAKE U OLIEHKE 3aracoB AOPOXKHO-CTPOWTENBHBIX MaTepHasoB B
Kapbepax, a TaKkXke JJIS KOHTPOJIS Ka4eCTBa JOPOXKHO-CTPOUTENBHbIX
paboOT U HU3BICKAHWM HOBLIX HANpaBJACHHH aBTOMOOMJIBHBEIX AOpOr B
Pa3IMYHbIX NPUPOAHO-KIMMATUHYCCKUX YCIIOBUSX. YIe1eHO BHUMAHHE
COBEPIICHCTBOBAHHIO UHTEPNPETAUUU AAHHBIX, ONPEACIEHHIO
BJI&XHOCTH 'PYHTOB, MMPOBEACHUIO MOHUTOPUHIOBBIX MCCIELOBAHUH,
[IPOrHO3Y aBAPHHHBIX CUTYAlIMH Ha JIOPOKHBIX COOPYXKECHUIX.

[IpuBeneHsl pe3ynbTarbl UCCACIOBAHHHA TFOCYAAPCTBEHHBIX
YHUBEPCHTETOB: APXaHreabCKOro TexHuueckoro, Cubupckoro myrei
coobumeHusa (r. Hopocubupck) u ToMckoro cucrteM ynpapJiEHUS W
PaAMONEKTPOHUKYU; HAYYHO-UCCIEA0BaTEeIbCKHX HHCTUTYTOB H
npeanpuatuii: POCJOPHHUH (r. Mocksa), npubopocTpoeHus
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(r. XykoBckui), « TEH30P» (r. Mocksa), «JIOI'UC» (r. KykoBCKHH) u
«ITaneoanTponosioruyeckor taboparopun» YHUBepcuTeTa HasHOBOH
(r. Camapa); nopoxusix Hedrpos «MHJIOP» (r. ToMcK) U DCTOHCKOIO
TexHu4deckoro (r. TaymuuH); 3A0 «ITAHATECT» (r. MockBa), a Taxoke
LIBEACKUX JOPOXKHOH aAMHUHHCTPALIMU M ITPOH3BOACTBEHHBIX KOMITAHHH
u3 1. Mana.

OnpeaeneHbl HanpasiIeHUA JaJIbHEHIIHX UCCNIEIOBAHHMA.

Ha xondepenimy Obiin 3acayLIaHbl CICAYIOIXE JOKIa/bL:

Bepemarud A.D. BHeapenre HOBBIX TEXHONOIHH B TOPOXKHOM
XO3SHCTBE ApXaHrebCKOH 00acTH.

KynmxHaukos A.M., benoszepos A.A., bypna C.H. [lpumeHenue
reopaziapHbIX TEXHOJIOTHH B JOPOXKHOM XO3SAHCTBE.

KynuxxuukoB A.M., benoszepos A.A., bypaa C.H. O6napyxenne
NeEeKTOB B rpYHTE 3€MJISTHOT'O MOJIOTHA U Ha3HAY€HME PEMOHTHBIX padoT
Ha OCHOBAHHH IreopaaapHbIX HCCIICAOBaHUH.

Jlyminuko H.A. CoBepinieHCTBOBAHHE CHCTEMbI JUATHOCTHKH
aBTOMOOMJIBHBIX JOPOr reopajapHbIMU METOAMH.

Ctenanor P.A., JlyxkbsuoB C.11. UccnenoBanue Merona
CBEPXUIMPOKOINOJIOCHOM PagHOJIOKALIMH B 3a/1a4aX KOHTPOJIS COCTOSHUS
BEPXHUX CIIOCB JOPOXKHON OAEKIbI.

Cemenikud H.I1.,, Ilomoz08 B.B., Cemevikuu 1O .H., JIlynnuk A.B.,
[lInbGanos A.P. HoBrie TeXHMYECKHE pelieHUS B reopajapax CEpuu
«OKO».

['vcer C.A. I'eopanapni komrianun Sensors & Software (Kanazga).

Anapusaxos A.B., JlymuankoB H.A. O nepcriektuBax npuMeHEHHUS
MHOTOKaHaJLHOIO reopanaapa rnpu odcieioBaHUH aBTOMOOUNBHBIX
NOPOT.

Jlykbanos C.I1., boikos B.H., Uepusiit M. A. Tlpobaembr u myTti
COBEPIIECHCTBOBAHUS FeOPAJAPHBIX METOOB KOHTPOISA ¥ AUArHOCTHKH
COCTOAHHUA 1OPOKHOM 0€KAbl aBTOMOOHIILHBIX JOPOT-

Mattias Olep, Oliver Akke. IIprimenenue reopazapos B JOPOKHOM
xo3sicTBe ICTOHUM (Integrating the GPR (radar) to Estonian
roadbuilding).

bypana C.H., Kynuwxknsukos A.M. OnpenesneHne BIaXXHOCTH
PYHTOB IIpH 00C/Ie10BaHHMH aBTOMOOWIBHBIX JOPOT reOpaiapaMH.
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benoszepor A.A., Kynwxkuukor A.M. IIpuMeHeHne reopanapos
1 06Cnen0BaHUS ONOM3HEBBIX YYAaCTKOB aBTOMOOWIBHBIX AOPOT.

JlyminnkoB H.A., Jlyminukos I1L.A., ITpoxopos E.A. Pe3ynbraTsl
HabnoneHuH 3a COCTOSHHEM aBTOMOOMNBHBIX JOPOT ¢ MOMOILLIO
r€0JIOKaTopa.

Lenngren Carl A. MUcnosib30BaHKME rpyHTOBOrO EHETPALIMOHHOTO
paaapa (GPR) nns onpeaeneHus TOAUMHBI TOKPbITHA aBTOMOOHTBLHBIX
nopor (Pavement thickness and ground penetrating radar).

Emilsson J., Friborg J. OnuH U3 MeToaoB onpeaeneHus BiiaxxHOCTH
B I'pyHTe 3eMJISHOro noJioTHa ¢ romouibio GPR (List of references simple
method for estimation of ater content of roadbeds using GPR).

3amopuH B.B. IlpuMenenue Merona 31eKTPOMArHUTHOIO
CKaHUPOBAHHUA [Jis BbIABJIEHHS TIEPEYBIAXKHEHHBIX 30H 3€MJIAHOIO
MOJIOTHA.

Teopaoapst «OKO-2»: [[Ipocnexm] / HUHII um. B.B. Tuxo-
mupoea, 000 «Jlozuc», [{enmp «'EOH» um. B.B. ®edvinckozo. —
2. Kykoeckuiu, 2. Mockea, 6.2. — 2 ¢.

HUzBJieyueHHe

Hamwu reopanaps! npeaHazHaveHsbl 111 OOHapyKEHUS B TPYHTE,
MOJ BOJOM, B HACbiMHBIX Ipy3ax M B APYTrHX CpeAax pa3IH4HbIX
AIpEAMETOB, HEOAHOPOIHOCTEH, B TOM YHKCIIE TPYOOIIPOBOIAOB, KAPCTOBBIX
ITyCTOT ¥ ITPOMOHUH B XXENE3HOOOPOKHOM U aBTOMOOWIBHOM ITOJIOTHE.

['eopanapsl MOryT ObBITh MCIONbL30BaHbI IIPH OOCIIEIOBAHUMU
TpyOONPOBOAOB, aBTOMOOMIBHBIX AOPOr, NPH MNPOBEAECHHUH
apXEOJIOTHYECKHX, CTPOUTENBHBIX U PEMOHTHBIX padoOT, B [TOUCKE
KPUMHHAJIbHBIX U KOHTPaOaHAHBIX 3aXOPOHECHUH.

- Bce npubopsl onropa3Bsa3aHbl ¢ S3KpaHUPOBAHHBIMH AHTEHHBIMHU
OnokaMm.

- YnipaBneHue reopagapaMu npou3poauTcs yepes noprei: COM,
USB, Ethemet.
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- HapaboTraH mpakTuyeckui ONBIT 3KCIUTYaTauuy npudbOopoB B
I'enepanbHOM npokyparype Poccuiickoi Meiepauyy U Apyrux CWIOBBIX

CTPYKTypaXx.

Tun AHTEHHBIE XapakTepHCTHKM Feopaaapa

reo- Gmoxu ILenTtpansHas | I'nyOuHa 30H- | PaspelueHue
pana- yacTota | auposanus (M) (M)
pa (MTI'u) ~ (max)
ABJL 30 l‘ 0,5-2,0
AB-150 2 | 035
. AB-250 8 0,25
iy AB-400 400 5 0,15
S | AB-500 | 500 4 0,12
¥ AB-700 700 3 0,1
AB-900 900 2 0,07
AB-1200 1,5 005 |

- B MB/1 mpoBoauTcs oribITHAA SKCIUTyaTalysa HAllIUX reopaiapos.

- B 1999 rony m3naH npuka3s 0 NpUHATHHA HALKUX FeopajapoB Ha
cHaDXXeHHUE B TAMOXKEHHbBIX OPraHax.

- [Ipubops! cepTHDHULIMPOBAHBI.

- "'apaHTHpOBaHHOE 00CTYy;KMBaHUeE 1,5 roaa.

3aoepuzonosa M.M. Paduoeonnosoi memoo 6 UHMNCEHEPHOI
2eo/102uu u zeokonozuu. — M.: Hzo-eo Mockos. yn-ma, 1998. — 320 c.

H3B.J1edeHHe

3.2. Annaparypa aas reopagnoxontTpoias ['PK-2M
Jna nposBeaeHus paboT pagHOBOJHOBEIM METOAOM aBTOPOM
pa3paboTaHa U MPUMEHANACH 1ie/1as CEPHs CIIeLHAIbHOM anmnaparypbl ¥

MaKETOB OTAEJIbHBIX TMPHOOPOB, MO3BOMAKIIMX H3Y4YaTh MArHHUTHBIC
xapakrepuctuky paguonons (PPK-1,76; PIIC1-PIIC6; PAII-1; I'PK-1;
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['PK-2M; I'PK-4). Ilo Ha3Ha4YeHUIO BCE BHABI ITHUX NMPUOOPOB MOXKHO
pa3Ac/IuTh Ha JBa KJacca:

1) oiHONapaMeTpoBBIC, KOTa H3MePSETCA TOJIBKO OJIUH NapaMeTp
3IEKTPOMArHUTHOro noJig Ha ogHou yacrore (PPK; PIIC).

2) MHOIrOMnapaMeTpPoOBBIE, Y KOTOPhIX HMEETCH BO3MOXKHOCTE
KOHTPOJIUPOBATE HECKOJILKO NMapaMeTpOB ONHOBPEMEHHO (HECKOJbKO
4aCTOT, YPOBHEH MOLIHOCTH).

Kpome Toro, npubop PAII-1 (paauoBOonHOBOM aBTONMOHCK)
[MO3BONSET NPOBOAUTEL HEMPEPHIBHBIA KOHTPOJIb TPYHTOB B ABHKECHHH.
Huxxe npuBeaeHo onucaHue Haubosiee xopowo cebd
3apEKOMEHAOBABIIEr0 ycTpoicTea reopaauokonHTpons I PK-2M
(reopaguoOKOHTPOJIb, BTOpPas MOJEb, MOIUDULIUPOBAHHAS ).

Ilepenaruuk u npueMHuK [ PK-2M BbInonHeHbl Ha HOBEHILIEH
palO37ICMEHTHOM OCHOBE (TPaH3UCTOPHBIE COOPKU, MUKPOCXEMBI ), IPH
COBPEMEHHOM AM3alHe. Anrnaparypa nopraruBHas, yao0Has B pabore;
pPagHO3JICKTPOHHBIE OJOKM pa3MelleHbl B MbLI€-BOAO3ALUUTHBIX
KOpPIycax K ¢ NOMOLIbIO MPHCTEKHBIX pEMHEN KPENATCA HA ONlepaTopax.

B niepenaruuke ripeaycMoOTpeHbl; padoTa B ABYX peXHMax
(HopMaJibHbIA | U (POPCHUPOBaAHHBIK — 2) C MIIABHOW PErYIHPOBKOMH
MOILHOCTH P B KaXI0M; KOHTPOJIb HanpsbkeHHs Oarapeu, a Takke
3BYKOBOH TOHKOHTpOJb paboThl nepenarynka. CxemMa COAECPKUT
TEPMOCTAOHIILHBIN KBapLl, 00eCNEUNBAIOIUMUH BEICOKYIO CTAOMIBHOCTE
4YaCTOThl M OpraH peryjiupOBKUA PE30HAHCA B AaHTEHHE.

IIlpyeMHHK MMEET CNEUHATIbHYK @HTEHHY CO BCTPOECHHBIM
AHTCHHBIM YCHJIMTEJEM, AaTTCHIOATOpP-AEIUTENb (YPOBEHbD
YYBCTBHUTENBHOCTH S), YCHIUTEIbHO-NpeoOpa3oBaTeIbHbIA 010K C
BBIXOAOM Ha MUKpoaMnepMmeTp. llpeaycMoTpeHsBl: 3jeKTpOHHAaA
peryaupoBka Hyas «0» ¥ «Kanubposka» mikanbsl NPUEMHHKA,
TOHKOHTPO/Ib, KBAPLEBBIH pPEe30HATOP BO BXOAHBIX LE€MNAX, KOHTPOJIb
HanpsHoKeHWs NUTaHWA OaTapei, peryJiMpoBKa pe30HAHCa B AHTCHHOM
LIE1TH, & TAKKEe aHasioro-uugposoi npeodpaszoparens (AL L) g padborhb:
C BHelIHel OBM.
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3.3. Pexomenaannn no oociayxnBannio I PK-2M n Texanke
NoJieBbIX pador
3.3.1. BHewHuUii ocMoTp

1. Ilepea nayanom paborbl HEOOXOAUMO OCMOTpPETH BCE
cocTtaBHble 4yacTU npubopa. Ha HHX He JONKHO OBITh IPA3M,
MOBPEXKAECHUMN; WTATUBLI AOJDKHBI JErKO pa3/iBUraTbCsi U JIETKO
YCTaHABJIMBATLCH B pabouee NMojoKeHue.

2. Ocoboe BHHUMaHHe ciaeayeTr obOpamarb Ha YpPOBHH,
YCTAHOBJICHHBIC HA AaHTEHHBIX y3J1aX; OHM BCET/1a J0JKHbI OBIThH LIEJIbI
1 UCIPABHBI.

3. BpicokoyacTOTHBIE pa3beMbl Ajis Kabeneld aHTEHH JOJKHLI
OBITH YHCTBIMM, JIETKO COEQHHATHECH, 0e3 3aMeTHBIX JIIODTOB H
ITOBPEKICHUH.

4. HeobxonuMo npoBepsaTh COCTOsAHHE UIHypa Oaszuca b,
KpeIlIeHHE METPOBBIX METOK Ha HEM M 3alenoB (KPrOYKOB) A
CO€IMHEHUSA €r0 CO LITAaTHBOM,

5. Ilpn noaroroeke x nosieBbiM padoTaM BCeraa ciaeayeT UMETH C
co00H HADOPp HHCTPYMEHTOB, NPHOOPOB U MATCPHAJIOB:

1) mopTaruBHbIA TECTEP (MYIBTUMETP);

2) JIUNKas U30JISLMOHHA JIEHTA;

3) KOpoOOUYKH CO CIIMPTOM, CMA30YHBEIM MAacjiOM, al€TOHOM,
Ba3€JIMHOM;

4) 3anacHbi¢ Kabenu (puaepsl) ¢ HakoHeYHUKamu BU-pa3beMoB;

5) HabOP METUB0B ( BUHTBI, MAWKH ), KoTOpbic npumensiorcs B [ PK-2M
(M3; M4; M)5);

6) HabOp MHCTPYMEHTOB (OTBEPTKH, IMJOCKOTYOLBI, MHHLETHI,
[asijibHUAK C MIPHINIOEM H Ip. ).

6.2.2.2. ABTOMOOWIbHBIE JOPOTH

Bo3aencreue kapcTa Ha AHEBHYIO NOBEPXHOCTD B BHE BHE3AITHO
BO3HHUKAIOUUX MPOBAJibHBIX BOPOHOK, OCE€AAHHUA, BUOpaLHH 1pH
JBWXKCHHUH aBTOIIOEC340B, 36MJICPOUHON TEXHHUKH, aBTOMALIWH CO3AaK0T
NOCTOSHHYI YIPO3y UHXXEHEPHBLIM MPHAOPOXKHBIM COOPYKEHHAM H
CaMHMM aBTOAOPOraM, BEIyT K aBapUHHBIM CUTYALIUAIM, S3KOJIOTHUYECKUM
karactpodam. OO 3TOM, HAlIpUMEP, NOBOPHUT aHAIM3 MPHYHMH HapyLIEHHS
YCTORYMUBOCTH 3€MJISHOTO NOJIOTHA aBTOMOOUILHBIX fopor B Kpbimy,
Kapnarax, Ha KaBka3e, aBapuil CTPOUTENIbHBIX KOHCTPYKLHIHA.
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ABapuHHbIE CHTYallMM CO3Jal0TCAd TaK)Ke W Ha aBTOJOPOrax,
NMPOJIOKEHHBIX B 30HAX MOAPaOOTKU OCHOBAHMH 3€MJIAHOIO MOJIOTHA
CTapbIMH FOPHBEIMH BLIPAaOOTKaMHU, JIAHOB MECTONOJIOKEHHS KOTOPbIX
He coxpaHwiocs (I.T. Esnaropus, Oaecca, Y da, Kepus, Houbacc u ap.).
Takue noazemMHbie MONOCTA 0OPA30BAIUCH €lile B MPEXHHE BpPEMEHA
npu OECCUCTEMHON NOOBIYE KAMEHHOM COJIH, CTPOMTEIBHOIO KaMHS-
pakymiedyHuka U4 np. PaaguoBosHoOBOH MeToa ¢ Oonbluoi
3¢ PEeKTUBHOCTHLIO ObLT UCTIONE30BAaH, HANIpUMeEp, TIPH KapTHPOBaHHH
KaTakoMO Ha aroaoporax aevcteyrouliero Enaropuiickoro 3asoja
crpoMarepuaioB (1979-82 rr.), rae y4aCcTWIMCh Cly4yaH MPOBaJIOB
aBTOTpaHCcnopTa. Kak jerko 3aMeTuTh, pe3yJibTaTbl U3MEPEHHUH Ha
noaApadboTaHHBIX YH4aCTKaX UMEIOT PE3KO aHOMAJIbHBIN XapaKkTep.

Hina onpeaenceHus MECTOHAXOX/AECHHUS MOA3EMHBIX MYCTOT,
KatakoM0 metona PBM Ob11 yeniernHo npuMeneH B Onecce. Tlokasanbl
pe3yJbTaThl paJHOKapTHpPOBaHHUA KatakoM0. Jlerko Bupers peskoe
OTIMYHE rpaduKa HaJl KaTakoMOaMH OT KBa3HOAHOPOIHOIO; OT/IE/IbHBIE
JAaHHBbIE PaIMOCHEMKH ObLIM IPOBEPEHBI BHIOOPOYHBIM OypEHHEM.

Onpene/ieHHbId UHTEPEC MPEACTABALIOT NMPOBEACHHbIE HAMH
aBTONOPOXKHBIE UCCIECAOBAHHUSA B paiOHE AJIYNKHHCKON aBTOCTAaHLHH
OxHoro Oepera Kpoima (FOBK) B npumbikaroigux K He#dl y4yacTKOB
noporu Snta — CuMeus, pacriosOXeHHbIX Ha aKTUHBHOM aJTYNMKHHCKOM
onoja3He. OOAHOBPEMEHHO 37€Ch Xe¢ 00CIeqOBaHbl YYaCTKH,
Haxoasalueca Hwke qoporu Sira — CuMeus (TeppuTopUs CaHaTOPHEB
«ConHeunslity, «Panyra»). Bosie aBTocTaHlUMH, 1€ Ha TIPOTHKEHHUH
paa JeT OTMEYaroTcs AehopMaLlHOHHbIE TPELIHMHBI HOATIOPHBIX CTEHOK,
UHTEHCUBHOE CTIOJI3aHHE 3€MJISTHOTO IMOJIOTHA B OBpar, pa/IiOBOJIHOBBIM
METOJIOM OBUIM OKOHTYPEHBI aKTHBHBIC YYACTKH OIMNOJI3HEBOTO TEla,
BBISIBJIEHBI MOA3EMHBIE CTPYHAUYATHIE MOTOKH, CIIOCOOCTBYIOLIHE
OOBOAHEHUIO OIIOJI3HEBLIX MACC, aKTUBU3ALUH TOJABHIXKECK, 8 TAKXKe
MPOBEAEHBI KAPCTONOTHUECCKUE U3MEHEHHUSL.

l eonoro-JIUTONOrHYECKUM paspe3 yvyacTka NpeacTaBiicH
nepecianBarOUIMMUCS apruUTHTONIONO0OHBIMH [MIMHAMU, NECKAMHU,
M3BECTHAKAMH, JOJOMMUTAMH C JIMH3aMHU Meprens U runca. OHu
oOHaXkalOTCA Ha CKJIOHE, KpyTH3Ha koTtoporo 37-52°. HepapHo Oblna
OTMEUYE€HAa aKTUBHAs NOABKKA OnoJ3HA (1990-92 ), okpeITOro ceTeio
POAHHKOB ¥ MOUYDKHH (APEHUPOBAHME ABYX BOJOHOCHBIX KOMILIIEKCOB:
O€3HAMOPHOro, B YETBEPTHYHBIX OTJOXKEHHUAX, U HAllOPHOTO, B
BEPXHENEPMCKHAX U3BECTHAKAX, JOJTOMHTAX U U3BECTHAKAX).
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B xone uHTepnpeTrauuy NMOJYYEHHBIX AAHHLIX HA OMON3HEBOM
cxjioHe ¢ noMoiueio I PK-2M Bbige/sIeHbl ABa THIMA AHOMAJIMHM: 30HBI
C)KATHA U PACTAXKEHHUSA, JIHHHUU OTPHIBA U 3aKOJIOB. XapaKTEpHOE
NoBeACHHE I'PpadUKOB YKA3bIBa€T HA NIYOMHHYIO TIPHPORY aHOMAIHH.
BrisgBieHbl H MOATBEPIKAEHBI NTOCIEAYIOIHNM OypeHHEM TpeX CKBaXKUH
CKPBIThI€ KAPCTOBBIE MOJIOCTH, 3aMOJTHEHHbIE BOAOH. YCTAHOBIIECHO, YTO
ITIOYTH BCE TI0JIOCTH HMEIOT CBA3b C 0C1a0/IEHHBIMHY 30HAMH H YXOJAT K
p. Kama. U3mepenusa nokasasiu, 4YTo 3aKapCTOBAHHOCTb KapOOHATHBIX
[IOPO/l XapaKTepHA NPEHUMYLIECTBEHHO /I [IPABOro depera peKxwu.

Pe3ynbTaThl paiMoOreOKapTUPOBAHUA BMOCJIEACTBHHA OBLIH
MOJHOCTBIO MOATBEPKACHB OypeHHeM, 3eMJISHbBIMH paboTaMu H
[TO3BOJIWJIM OIIEPaTUBHO OTKOPPEKTUPOBATH MPOEKTHBIE PEIICHHUS TTPH
CTPOHUTEIBCTBE MOCTOBOIO fIEpPEXO/Ia.

H3zvickanue u npoekmupoeanue agmomoduibHbelx 00pO2,
MOCMOBbIX nepexoo0oe u nymenposoooe. I'eopuzuueckue,
2e0N102uYecKue U zuopozeonozudeckue ussickanun: [IlIpocnekmj /'Yl
Kapenaemooop. Ilpoexmnan konmopa. — 2. Ilemposzaeoock, 6.2. ~ 6 c.

HN3Baeuenune

I'eopanap «I por» — reopuznueckuii mpudOP pagHONOKALIUOHHOTO
30HAUPOBAHHA, CIIOCOOHBIH OTNIPEIC/IATE CTPOCHUE 3EMIIU INIYOHUHOM 110
50 M ¢ TouHOCTBHIO 10 10 cM.

O0nacTh NIpUMEHEHU A

U3bICKAHUE M MPOEKTHPOBAHHUE aBTOMOOMJIBHBIX HOPOr M
TPAHCHOPTHBIX COOPYKECHUH,

[IOMCK U pa3paboTka TEXHUUECKUX MacCIOPTOB MECTOPOXICHUHA
JNOPOXHO-CTPOUTEIILHBIX MATEPHAIIOB;

reofe3uIeCKNe, reoIOrHYECKUE ¥ THAPOIOTHYECKHUE U3BICKAHUS;

M3bICKAHHE W TIPOCKTHPOBAHHUE MOCTOBBIX MEPEXOJOB U
My TENIPOBO/IOB;

co3AaHMe reorpadpuueckux HHPOPMALIMOHHBIX CHCTEM;

MPOBEACHUE MACTIOPTH3ALMA KU AUATHOCTHKM ABTOMOOMJIBHBIX

DOPOT C UCTIONMBb30BAHHEM NEPEIABIKHON NOPOXHOH 1adOpaTOpHH.

16



Kynurncrnuxoe A.M., benozepoe A.A., bypoa C.H. Haznauenue

PEMOHMHBIX pabom no pe3yibmamam 2eopacapusix obcaedoeanui /
/ lopozcu Poccuu XXI eexa. - 2003. — Ne 4. — C. 70-73.

H3Bj1edeHHe

C noMouipko reopagapHbiX o0cne10BaHHui aBTOMOOWIBHBIX JI0pPOT
[10 paiaporpamMMaM YCTaHaBIHBAKOTCA FPaHHULb] (IOAOLIBEI ) TPYHTOB U
[I0JIOKEHUE YPOBHA I'PYHTOBBIX BoA. Kak mokasanu pe3yjbTarhl
reopagapHbix 00CIeIOBaHHM, MPOEKTHBIE TONIHUHB KOHCTPYKTHBHBIX
CJIOEB JOPOXKHOM OIEAK/AbI OYCHDb YacTO HE BbiAepKuBatoTcA. Hpu sToMm
TaM, rae He coOIofeHa NpOEKTHas TOJIIHMHA CJI0A OCHOBAaHMA,
0043aTe/IbHO YBEIMYCHA 33 CUYET MOCJIEAYIOIHUX PEMOHTHBLIX padoT
TOJILIKMHA NOKpbITHA. [lepBhiec obcnepoBanus B 1998 r. 16 km
aBTOMOOWIBHOM JOoporu MockBa — ApXaHrenbCK MoKa3aliu, 4to Ha 97%
obcneayeMsbiX yyacTkax He0OXOAHMO CHauala OCy1lIuTh pabounii cinoi
3EMJISHOTIO TOJIOTHA, 4 MOTOM NIPUCTYMNATh K YCHJIICHUIO JOPOXXHOH
onexant. I3 o0ciienyeMpix y4acTKOR TOJIBKO Ha 3% MOXHO NPOBOAUTD
YCUJIEHHE JOPOXHOH ofaex bl 06€3 OCYIIEHUS FPYHTOB 3€MASHOrO
TOJIOTHA.

BrigB/ieHHUE JUTOJOTHYECKUX I'PaHHULl TPYHTOB, KOTOpOE
XapaKTePU3YeTCs TPH reopagapHbix padorax OOJMBLIOH aMIUTMTYIOM
CUIHaNa Ha NOJOIIBE KaXI0ro CJ0s, [O03BOJIET Ha HMPOTAXKECHHUH
[POAOJILHOIO MIPOMUAA IIPOCAEANTL TOJIMMHY CJI0€B M3 CTaOMUIIbHBIX
MaTepHasioB, OLICHUTh COCTOSHUE, a B OnrpkaniueM OyaylueM U CTeNEeHb
3auJIeHHs KOHAMLUHOHHBIX NMEeCcKOoB paboyero ¢ios JOpPOKHOMU
KOHCTPYKUMH. [10 BpeMEeHH NpOXOXIEHUA CHUIHajla U U3BECTHOM
MOHIHOCTH CJIOA MOXHO CYAHWTb O BJaXXKHOCTH I'PYHTOB 3€MJIAHOTIO
nosiotHa. U36b1rouHas BiaxKHOCTh FPYHTOB YKaXKET HA HEOOXOAUMOCTD
BBHITIOJTHEHHA padoOT Mo €ro ocyilesuio. B ToM ciyyae, koraa ToJKMHa
CJIOEB U3 CTAOWIBbHBIX MATEPHAIOB HE BbIIEP)KaHA, HEOOXOIUMO MOTHATD
3EMJISHOE TOJIOTHO, WIK O0E€CIEYHUTh OTBOA [TOBEPXHOCTHBIX BOJ, HIIH
[MOHU3UTh YPOBEHb I'PYHTOBbIX BOA. [IJ1s OTBOAA MOBEPXHOCTHLIX BOA
JOCTAaTOYHO OLIEHUTb oOecreyeHue MOBEPXHOCTHOrO BOAOOTBOAA,
YJIOXKHUTDH JOINOJHUTEIBHBIE BOAOINPOIYCKHBIE TPYOBI M BBINOJHHTH
NPOYMCTKY U yriTyOneHue OOKOBBIX M BOAOOTBOIAHbBIX KaHAB.
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MaxkcumaiibHast aMIUIMTYIa CHFHAJIA reopajapa, Kak IpaBuio,
NPOABIACTCA Ha FPAHULIE TPYHTOBBIX BOJI, KOTOPad A0CTATOYHO XOPOULIO
YUTAETCA NO paaaporpamMme. 1lpy H3BECTHOM NONOXEHHU YPOBHSA
I'PYHTOBBIX BOJ, KOI1a HE BHIAECPHKAHO TpedyeMoe pacCTOSHHE OT YPOBHS
TPYHTOBBIX BOX O MOBEPXHOCTH INOKPBITHA, HEOOXOAUMO NpH
NpLJIEBATHIX MOACTH/IAIOMMKX I'PYHTAX HMOAHATH BBICOTY 3E€MJIAHOIO
NOJI0THA JIMOO NPH APEHUPYHOLIMX MOACTHIAIOLMX I'PYHTAX MOHH3UTD
YPOBEHDL 'PYHTOBBIX BOA € IIOMOLIBIO ApeHaXel NTyOOKOro 3aJ10KEHHU,
KOTOPbIC MOT'YT ObLITh pa3MellieHbl o 000YHMHAMH MJIH KIOBETaAMM.

[foMuMO rpaHuu rpyHToOB M nojoxeHusa YI'B, ¢ noMouieto
reopagapHbIX TEXHOJMOTHHA MOXKHO BBIACIUTD CACAYIOLIUAE 1€ PEKTHI:

1) 30HBI [IPOCAAOYHBIX U Pa3yILTIOTHEHHbBIX IPYHTOB, KAPCTOBbIX
nedopmaiiui;

2) 30HbI HHPUNBTPALIUH TIOBEPXHOCTHBIX M I'PYHTOBBIX BOJ;

3) 30HbI HEOAHOPOAHBIX, MbLICBATHIX, TYYUHUCTBIX IPYHTOB;

4) HOJIOKEHUE KPUBOH CKOJIbYKEHHUA HA ONOJ3HEBBIX YYaCTKaX;

5) NIPOCTPaHCTBEHHOE PACMIOIOKEHHE NOAOLIBbI BOLOYTIOPOB;

6) BLIMOUHBI ¥ Pa3MbITHIE 30HbI € [T€PEYBJIaXKHEHHBIMH FPYHTAMHU
B MX OCHOBAHHUH U AP.

Kynuwsicnukoe A. B pazeedxy c zeopadapom // Aemomob. oopozu. —
2002. - Ne [, — C. 78-79.

Crarbs neppas.

Omndxn, JonyuieHHbIe H3-32 HENPABHJILHOH OIEHKH FPYHTOBO-
CHAPOreoJIOrM4eCcKUX YCJI0BRIH, 09eHb Joporo odxonsaTes
NOpoKHHUKaM. M30exkars HX MOKHO, HCIOJIb3YS reopajapHbie
TeXHOJIOTHH.

H3BJjleueHne

BaxxHocTh geTanbHOro U3y4yeHus reosoruyeckoro CTpoeHus U
NOBEAECHHUS FPYHTOBBIX WJIH MOBEPXHOCTHBIX BOI MPH HHXKEHEPHBIX
U3BICKAHUAX MOJI CTPOUTEIILCTBO U PEKOHCTPYKIIMIO aBTOMOOW/IBHBIX
JOPOT HE BbI3bIBaeT COMHEHMH. OHAKO 'PYHTOBO-THAPOTEONOrHYECKHE

18



H3bICKAHUA OUYE€Hb TPYAOEMKH, HO3TOMY IMPU HX BBHINOJIHEHUH IUTIOTHOCTh
mypdoB, OYypoBbIX H 30HAUPOBOUYHbIX CKBAXWUH O4YE€Hb HU3KasA, H
pe3yJibTaThl H3bICKAHHK HOCAT MHTEPBAJIbHBIM Xapaktep. bolsee Toro,
PH NPOJIOKEHHH HOBBIX TPACC aBTOMOOWJIbHBIX AOPOT H/IH pa3BedKe
Kapb€pOB JOPOXHO-CTPOHUTEIbHBIX MAaTEpHAJIOB HE BCeEriaa
MEXaHHUYECKUE Oypbl MOTyT OBITH JOCTABJEHbI K MECTY NPOBECACHUA
paboT, a py4yHbIM OypeHHEM TaKXe TPYIAHO n00uThCH TpeOyemoi
[UIOTHOCTH. [ €0710rHUeCcKKH e pa3pe3 MEKIY ABYyMS CKBRKXHUHAMHU (WIH
lypdaMu) IPOrHO3UPYyeTCs Fre0JIOrOM HCXOAS M3 €ro 3HaHMH| M OrbiTa
paboThl.

B T0 k¢ BpeMsi OCHOBHbIE pa3pylI€HHss aBTOMOOMIIBHBIX AOPOr
BbI3bIBAFOTCA HELOCTATOYHBIM 3HAHUEM I€0JIONMUYECKOr0 CTPOEHHA IIPH
NPOEKTHPOBAHUM WM HCIIPENCKA3yeMbIM MOBEAEHUEM IPYHTOBBIX BO/,
0COOEHHO B MeCTax MEXJYy BbIIOJHEHHBIM OypeHHeM. Omudku,
NOMYIUEHHBIC H3-3a HENMPABHIBHOHM OLUEHKHW TPYHTOBO-
FHAPOre0JOrMYeCKHX YCIIOBHH, OYEHb A0POro 00X0ASTCA JOPOXKHUKAM,
U UX YCTPaHEHHEM IPHUXOJHMTCA 3aHUMATbCH €)KEroJHO, TaK Kak
HM3MEHUTH HAIPABJICHHE SKCILUTYyaTUPYEMOM aBTOMOOWILHOM JOPOrH He
TaK-TO [IPOCTO.

A 3HAYUT, HEOOXOAUMBI BEICOKONPOU3BOAUTEIIbHLIC,
3KOJIOTHYECKH YUCThie W Hepaspyllarollue METOAbl ONpEREICHHUS
FPYHTOBO-TMAPOreoJIOTHYECKOT0 CTPOCHHUA, MTO3BONSIOIUUE MTOJYYHUTh
HenpepbiBHbIE pa3pe3bl. K Takum MeTodaM OTHOCHUTCH
[MOANOBEPXHOCTHAsA paJHOJIOKALHA, peajin30BaHHad B IPYHTOBBIX
(KOHTAKTHBIX) reopagapax.

Urto xe npeacrasiseTr U3 cedd reopagap, KakoB MPHHUMIT €ro
nencTBus? KakoBbl Hay4yHbI€ OCHOBBI €0 NPUMEHEHU !

B coctaB reopaaapa, Hanpumep, Hnpubopoctpoenns u OO0
«Jlorucy», BXogaT cienyromye yCTPOUCTBA: AHTEHHOE NPHEMHO-
nepeaarlnee, ynpapieHus, oopaboTku U MHAMKALMY, a TakkKe OOk
[IMTAHUS U TPAHCIIOPTHOE CPEJICTRO.

[lepenarouee ycTpoHCcTBO npeacTaBieHO GOPMUPOBATENEM
UMITYJILCa U HCTOYHUKOM NMUTAHUA BbICOKOBOJIBTHOIO HarnpsbkeHHs. Ha
KOpPIYC MPUEMHOMN aHTEHHBI YCTAHOBJIEH HIMPOKOIOIOCHBIH YCUITUTENb
NIpUeMHUKA. YCTPOMCTBO YHpPaABICHHUA MPEAHA3HAYEHO AN CBA3HU
yCTpOoHcTBa 00pabOTKH M HHAMKAUMH C NPHEMHO-NIEPEAAIOLIUM
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YCTPOHUCTBOM. YCTPOHCTBO YIPABJIEHHUSA COCTOUT U3 YCTPOUCTBA
BBIOOPDKH H XpaHEHHUS, YCTPOHCTBA CTPOOOCKONHYECKON Pa3BEPTKH,
BUIECOYCHUNUTENS, ajJipaBUTHO-UKUGpOBOro npeodbpasosarens u
CUrHajJbHOro mnpoueccopa. OyHkuun o6paboTkU ¥ HHAMKALHH
BLITOJIHAET HOYTOYK. bJIOK MUTAHHUSA COCTOMT M3 aKKYMYJATOPHOMH
Oarapen.

Pabora npubopa OCHOBaHa Ha MCNOJb30BAHUH KJIACCHUYECKHUX
NPUHUHUIOB paauoaokauuu. [lepenaroweit antenHod npubopa
U3ITY4aI0TCH HMITYNBCHI MAJION JTUTEIbHOCTH (€ IMHHUL{bI HAHOCEKYHbI ),
MMelMe 2-3 noayrepuoga KBa3UrapMOHHYECKOrOo CHMTHala M
NOCTATOYHO IMIUPOKHH CIIEKTP U3JTYUYCHMS.

BeIOOp ANMHUTE/IBHOCTH UMITY/IbCA ONpeaeaseTcs HeoOXoauMon
rnyOMHOM 30HAMPOBAaHUA W pa3peluarolled criocoOHOCTHIO npHbdopa.
Jna GopMUPOBAHNS UMIYJIBCOB HCMOJB3YETCA BO3OYXKAEHHE
LIMPOKOIIOJIOCHOM NE€PeAaroied aHTEHHBI NepenagoM HanpsKeHUs.

M3nydyaemblii B UCClIEyEMYIO Cpely MMITYJIBC OTPAXKAETCA OT
HaxoAsIIUXCd B HEM MPEeaAMETOB WM HECOIAHOPONHOCTCH CpEbl,
HMEOLINX OTIIHYHYIO OT CPEABI AUNIEKTPHUCCKYIO IPOHULIAEMOCTD HITH
NPpOBOAUMOCTh, NPUHHUMAETCSH LWHPOKOMOJOCHOH AaHTEHHOH,
YCHJIMBAETCA B LIUPOKOTIONIOCHOM YCHIIHTENE, IIPU NOMOIIH aHaJIoro-
LudpoBoro npeobpaszosarelis npeacrapiasercid B UHGPOBOH BUA H
3allOMHHAETCA JIA nochneayromeir obpaboTrku ¢ BH3yalu3auueil Ha
3KpaHe HOyTOyKa B BHAE panaporpamMmsl. IIo CKOpOCTH NMpOXOKAEHHUA
CUrHajla U XapaKTEPHUCTHKAM JIMHUHA CHH(}A3HOCTU ONpPenesacTCs
reoJIoruueckas cpeaa.

B KauecTBe TPAHCMOPTHOI'O CPECTBA MOTYT HMCIIOJbL30BaTLCH
BE3AEXO0/Ibl, CHErOXOAbl, aBTOMOOW/IH, BepTOaeThl. [Ipn BBINOJHEHHH
paboT Ha 0o0BeKTaX MaJiol NPOTAKEHHOCTH MOMKHO BPYYHYIO
[iepeMeLlaTh reopaaap no rnoBepxXHOCTH.

Papaporpammbl, NONYYEHHbIE B MOJEBbIX YCIOBUAX, NPOXOAST
KaMepaJlbHYI0 00pabOTKy H MHHTEPNPETAUHIO 0 Tiporpamme «l'eockan».
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Kynusicnuxoe A. B paseeoxy c zeopadapom // Aemomob. oopozu. —
2002. - Ne 2, - C. 10-11.

Crarbsa BTOpas
O npaMeHeHHH reopaJapoB NPH IHATHOCTHKE
ABTOMOOHJILHBIX AOPOT
IlonnepxaHue aBTOMOOMIIBHBIX AOpor B paboTtocnocobHOM
COCTOSAHHH TpeOyeT BBIMOJHEHHS CBOECBPEMEHHBIX U 3(PHEKTUBHBIX
BUOB PEMOHTHBIX paboT. [10 pe3yapTaTaM AJUArHOCTHKH TOJVYaeTCH
MOJHBIH CNEKTP KOJUUYECTBECHHBIX XAPAKTEPHUCTHK Y4YacCTKOB
aBTOMOOWIIBHBIX 10POr: MOAY/Ib YIIPYTOCTH Ha MOBEPXHOCTH JOPOXKHOM
KOHCTPYKUHUH, KO3PPULIMEHT CLETUIEHHS, POBHOCTDb MOKPHITHA H T.A.
OJHAaKO OHM OTPAXKAKT TOABKO COCTOSHHE ITOBEPXHOCTH
KOHCTPYKLIMHM, HE OTBEYas Ha BOMPOC: 4 YTO XK€ HPHUBOAMT K TAKOMY
COCTOSIHMIO, YTO «OONUT BHYTPH» NOPOXKHONH KOHCTPYKLMH?

H3BaecueHne

1. Kak 3amigHyTb BHYTpb JOPOXKHOM KOHCTPYKLIUH

B Hacrosuice BpeMs Haubosee pacripoCTPpaHECHHBIMH BHAAMU
PEMOHTOB SB/IAIOTCS PACYMCTKA BOAOOTBOAHBIX KAHAB M HaHOoJIee 4acTo
NPUMECHAEMOE YCHUIECHHE NOPOXHBIX OAEXK/. YCHJIIEHUE JOPOHBIX
OAEXA O4YeHb Aoporocrosuiee MepornpuaTue. OQHaKo, KaK MoKa3ajiu
HaLlIH UCCIIEAOBAHUS, BCE 3TO JIACT TONLKO BPEMEHHbBIN pe3y/ibTaT Ha 2-
3 roaa, Tak KaK O4eHb 4YacTO CaMa NpHYHHA BO3HUKHOBEHHUSA NPOCaNOK
U TPEIUMH HE OrpelesicHa U JAe@EKThl BHOBb MOABJIAOTCS Ha HOBOM
MOKPBITHH.

Heobxonuma meronuka, KOTopas Hapiagy C KOJHYE€CTBEHHBIMM
XapaKTepUCTHKAMM NO3BOJIUT YCTAHOBUTH NPHYUHY pa3pyHICHHUA,
3arfiSsHYB BHYTPb JOPOXHOM KOHCTPYKUHMH. {1 HazHaueHUA
3 (EeKTUBHBIX BUAOB PEMOHTHBIX paboT HEOOXOMMO 3HATh TOJILLUHBI
KOHCTPYKTHBHBIX CJIO€B JOPOXKHBIX OJCHKA; THIbI, BJIaXHOCTh H
IUIOTHOCTD IPYHTOB 3€MJSAHOTO MOJIOTHA W MOACTHIAIOLLErO OCHOBAHUA,
MOJIOKEHHE YPOBHSA IPYHTOBBIX BOJA W, HAKOHEL, NMPOCTPAHCTBEHHOE
O4YEPTAHKE TOAOLIBLI N'€OIOMHYECKHX CJIOEB N0/l TEJIOM HACHIINH, a TakKe
MECTAa PacroiOKE€HUS 30H Pa3yIjaOTHEHHbIX TPYHTOB, NYyCTOT W
MHOWIbTPaLMK NTOJ3EMHBIX BOA.

21



Bce BhilienepeyrCcICHHbIE TTapaMeTPbl MOXKHO OIIPEAEIIUTh
TOJIBKO C NMOMOILUBKO reopaxapos. [lepebrie HaydHble MCCIENOBAHUA C
MCIONIB30BaHHEM IreopaapoB, BoinodHEHHbIE AT TY ewe B 1998 roay
(cM. «ABTOMOOMIIBHEBIE IOpOrKW», 12, 1998 ) nokasany, 4To NpoeKTHas
TONUHHA KOHCTPYKTHBHBIX CJIO€EB JOPOXKHOU OHNEXIbl HE
BBIAEPXKHBAETCA, KOHAULIMOHHBIE NMECKM B OCHOBaHUU JJOPOXHOH
OLEXAbl U TeJie 3EMNAHOro MOJOTHA 3aujieHsl. [loa aecrsuem
AHHAMHYECKOH HArpys3kH B HUKHEW YacTH 3eMJIAHOTO MNOJIOTHA
HENOCPEACTBEHHO MO MPOE3KEH YaCThIO 00Pa3OBAIMCh B MTONIEPEYHOM
U NpOAOJIbHOM HANPaBIE€HMWAX MHOTOYHCIICHHbIE YIi1yDJIEeHUS B
BOJOHEIIPOHUUAEMBIX I'PYHTAX, B KOTOPbIX CKANIMBAIOTCS MOA3EMHbIE
BOABI. B nojgydyeHHpIX pas3pe3ax [pOCMarpUBAKOTCS 3O0HBI
pa3yIUIOTHEHHBIX TPYHTOB Y 30HbI HHQUJILTPALIMH BOJBI.

3a Tpu NOCACAYIOIIHUX Io/ia HaMH ObL1 HAKOTIEH DObILION ONBIT
00Cne10BaHUS JOPOXKHEIX cOOpYkeHHit. Beero obcnemosaHo 6onee 150
KM aBTOMOOMJIBHBIX AOPOT Ha TeppHUTOpHH 4 cybObekToB PDenepaiiuu
cepepo-3anana Poccuu.

Hens obcnepoBaHuit — HazHayeHUe 3PPEKTUBHBIX BUAOB
PEMOHTHBIX padOT Ha OCHOBE MPOBEACHHBIX reopalapHbIX U3MEPEHHU.
Taxk xkak oaHOH M3 IVIaBHBIX MPUYKH pa3pyLLEHUS AOPOKHBIX O4EX ] Ha
ceBepo-3anaje Poccuu ABngeTCs HU3Kas Hecylas CrioCOOHOCTh rpyHTa
3eMJISHOTIO [10JI0THA ¥ NOACTHU/IAIOLIHUX CNOER, TO pabOoThl IPOBOUIIMCE
TPYHTOBBIMH ( KOHTAKTHbLIMH ) pajapaMu.

2. I'eopanapsl dupmbl «Jlorucy

Ilepea BoinonHeHHeM paboT H3yyaeTcs BCA MMeElOL[ascH
NOKYMeEHTaluus rno obcaeayemMon aopore (pabouune npoekThl,
NpoAOJIbHbIE NPOQUIM YHYACTKOB JOPOrd, pe3yjabTaThl ONpeie/IeHHs
POBHOCTH, KOIPPHUUHEHTA CUCIIJICHHS U MOAYJIEH YyNpyrocrtu Ha
[IOBEPXHOCTH NMOKPLITUA U T.4.). 1o 3agaHHOM ryOuHe 30HAnpoBaHUS
BbIOMpaeTcs TUN aHTeHH. IlpoBoauTcd KOHTpONbHOE OypeHHE H B
3aBUCHUMOCTH OT ITOCTABIEHHDIX 3324 U3 pacyeTa 3-15 CKBOXHH Ha 15 KM
aBTOMOOWIBHON JAOPOrH C OIpeAe/ICHHEM TOMIIMHBI C/I0EB JOPOXKHOH
KOHCTPYKHHUH 4 oTtbopoM npob rpyHra. Ilo oTrobpaHHbIM npobamM
onpeaesercda pakTHyecKas BIaKHOCTb rpyHTa. Haznauaerca mapiupyT
nBWOKeHHUA. PaboTel BHIMONMHAIOTCS Ha Oaze aBToMoOHne#t YA3 npH
CKOpOCTH 2-5 kM/4. lIpu nposeneHHH paboT NpUAEPKUBAIUCEH
CNEeAyOUeH TEXHOJOIrHHU. 3arucbiBalOTCA HenpepbiBHbie ¢aibl
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NPOTSHKEHHOCTBIO | KM B NMpOJO/ILHOM HAMpaBi€HUM, a8 TAKXKE MPHU
PYUYHOH MPOTAXKKE reopagapa B MECTaX CBEPOUYHBIX KOHTPOJIBHBIX
OypeHHH B 1Onepe4HoM HarnpasieHUH. OrMeyaercs 10 30 METOK Ha KM.
C noMOMWbBI0O METOK (PHUKCHPYIOTCH CHTYAllMsi H HHXEHEPHbIC
COOPY>XEHHMA Ha OpOre, TEXHHYECKOE COCTOSHUE TIOKPBITHA.

JIMarHoCTUKa OCYHIECTRIIAETCA IPEUMYILECTBEHHO KOHTAKTHBIMH
(rpyHTOBBIMH) reopajgapaMu ¢ aHTeHHbIMHU 6710kamMu Ab-250, Ab-400
u Ab-1200 (pazpabotuuk HUHnpubopoctpoenus u OO0 «Jlorucy,
r. JKyKOBCKHH ).

B nipouiecce BbiNoiHEHUS pabOT YCTaHABIMBAIOTCA CJICAYIOLIHE
HCXoaHble napamMeTpsl (cM. Tabn. 1).

[Io pesyapTaraM reopagapHbiXx padoT OBIIH HOJYUYEHB
JOCTAaTOYHO XOPOIUO YHUTAEMbIE BOJTHOBBIC KAPTUHKHU MO KAXKIAOMY
KHJIOMETPY 00CIeyeMbIX YuacTKoB aopor. [Ipenodbpadborka, 0bpaboTka
U MHTEpNpETalMs 3anMCAHHBIX (aiIOB BBIMIOJHAINCH MO MPOrpaMMeE
«GeoScan» (pazpabotunk nporpammel HUHnpubopocrpoenus u
00O «Jloruc») Ha kadeape aBToMmoOUAbHBIX Aopor AI'TY.

HMccnenoBaHnaMy BbIABIICHO BHYTPEHHEE CTPOECHHUE NOPOXKHbBIX
KOHCTPYKLMH (T€OMETPUUECKOE OUEPTaHHE MOLOLUBbI H KPOB/TA IPYHTOB
3€MJISHONO MOJOTHA M MNOACTHJAKINErO0 OCHOBAHUA, 3O0HBEI
Pa3yrIOTHEHHOTO T'PYHTAa, 30HbI HHGOHWIBTPALIMU BOMAbI U TOSIOXKEHUE
YT'B), onpenenensl npyYUHbI pa3pyLieHHs MOKPLITHI aBTOMOOMITIBHBIX
JOPOT.

Kyauosxcnukoe A., bypoa C. B pazeeoky c zeopaoapom //
Aemomob. oopozu. — 2002. — e 3. - C. 70-71.
Crartbs TpeTh
Ouenka 3anacoB AOPOKHO-CTPOHTEILHLIX MATEPHAIOB B
Kapbepax

H3Bjieuenne

I pyHTOBBIE pafgaphl MO3BOJIAIOT 30HAMPOBATHL Kaphepbl KAMEHHBIX
MaTepHaJIOB ¥ rpyHTOB Ha m1youHy ot 0,5 10 50,0 M ¢ paspewaromiet
criocodHocTho cootBeTcTBeHHO OT 0,05 no 2,0 M. Ilpu 3TOM MeTOA
SIBJIICTCH HEPA3PYLIAOiNM # IKOJIOTHYECKM YMCTBIM.
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3aga4aMd HCCIEIOBAHUH SABWIHCH OLICHKA 3anacoB JOPOXKHO-
CTPOMTE/IbHbBIX MAaTEPHAJIOB U BbISABJICHHE BO3MOXHOCTEH NPHUMEHEHHUS
reopagapoB i U3bICKAHUHA I'PYHTOBO-THIPOT€O0IOrHYECKHUX YCIIOBUIA
B N1eCy, oTpabOTKa TEXHOJIOTHM NpoBeacHHS paboT, onpeaeyieHue
pasMepoB BCKPBIIIHBIX pabOT M 3ar1acoB I0Ji€3HOM TONIIM B Kapbepax,
a TaKXKE MOUCK MECTOPOXKICHUNA KOHAULMOHHOIO MecKa A1 OTCHINKH
3EMJISHOTO MOJIOTHA.

| lepen BpINO/IHEHHEM NTOEBBIX padOT U3yHAIaCh BCA MMEIOILAACS
NOKYMEHTALMs Mo 00cneayeMoMy paoHy (TormorpaduyecKue KapThl,
NpOAObHbIE NPOPUIHA AOPOr, NacnopTa CYHIECTBYIOLIHX KapbepoB).
Bribupanuces TUIB! reopasapoB H aHTEHH, TEXHOJOTHA BBIMOMHEHHUA
paboT B 3aBUCHMOCTH OT pemiaeMpIx 3anad. [nsa BeinosHeHus pabdor
Obl1  BbIOpaH OTEYECTBEHHBIA reopaaap KOHCTPYKLUH
HHUHnpubopocTtpoenus M. B.B. Tuxomuposa u QOO «Jlorucy. Ins
OLICHKH Pa3MepOB BCKPLILUIHLIX pabOT OCTaHOBWIMCH Ha aHTEHHOM OJ10Ke
Ab-400, a 3anacos roJe3HOM TONMIM — Ha aHTEHHOM OJioke Ab-250 (cMm.
Tadi.).

[lonydyeHHbie B 1NOJIEBBIX YCJOBHAX paaaporpaMmbl
oOpabaTbiBaTUCh U UHTEPNPETHPOBATUCH Ha Kadeape aBTOMOOUIBHBIX
popor AI'TY no nporpamme «l eockan», pazpaboTaHHON COTPYIHUKAMU
000 «Jlorucy.

Ha nonydyeHHBIX paaaporpammax JIOCTAaTOYHO 4YeETKO
[IPOCMATPUBAETCS BCKPbIA U3 CYINHHKA ¢ BKIIIOYEHUSIMM I'paBUA U
rajjeyHuKa, a HUXKE — BaJyHHO-TaJICHHHKOBBIA I'PYHT € MECYAHBIM
3anojHuTeneM. Pacuer 00beMOB MOJE3HOH TOJNIIM W BCKPBILIH
BBITIOJIHAJICA 1O PEryJIapHON CETKE HAa OCHOBE NMPOCTPAHCTBEHHOIO
mMoaeanpoBanua no nporpamme CREDO.

1o pe3ynsratam BBINOMHEHHBIX pabOT YCTAHOBJIEHO:

1. 3a n1Be paboune CMEHBl Ipynriod U3 YEThHIpEX 4YENOBEK C
MCIIOIb30BAHUEM T€OpaJapHBIX TEXHOJOTHM ONpeAesICHbI 3anachl
BaJIyHHO-Tae4YHHKOBOM cMmecH (puc. 2) B Kapbepe «OKTa0pbCKHit-2»
(wowans 3,4 ra) B pazmepe 500 Toic.Mm’.

2. T'eopanap ¢ aHTeHHbBIM 6n10koM Ab-250 mo3BonseT npH
ONTHMH3aAUMM 3aJaHUA HAYaJbHBLIX NapaMeTpoOB yCTAaHOBHTH
Te0JIOTHYECKHI pa3pe3 B Kaphepe ¢ CyXOi BajlyHHO-TaJIeYHHKOBOH
CMECHIO Ha ITyOuRYy 10 20-27 M.
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3. 'eopamapHblie TEXHOIOTUH CriocoOHbI 3P PEKTHBHO OLIEHUBATD
3anachl NMECYaHbIX, TPABHUHO-IIECYAHBIX U BaJIYHHO-TaJICYHUKOBBIX
CMECEHN.

4. B HacTosuiee BpeMs reopajaapbl MOT'yT OBITh UCITOJIb30BaHbI
NpH OLEHKE 3aMacoB JAOPOXKHO-CTPOHUTENbHBIX MAaTepHalioB B
npeaBapuTEeNbHO OOHAPYKEHHbBIX MECTAX 3a/IETaHMA N10JIE3HOHN TOILH,
B TO BpeMd KakK IIOUCK KapbepoOB C MOMOILUBIO reopanapoB IMOKa €Ll
SBJISETCSI MAJIOTIPOU3BOAUTENBbHBIM, TAK KaK TPEOYET NONOIHUTENBHBIX
UCCJIeIOBAHUM, CBA3AHHBIX C BbIMTOJIHEHUEM TapHUPOBOYHBIX padoT B
pa3HbIX TPYHTOBbIX CpE€AaX WM PasHbIX MNPUPOAHO-KIUMATHUYECKHX
YCJIOBUSAX.

Takum 00pa3oM, MCIIONB30BAHUE BbICOKOTIPOU3BOAUTEABHBIX,
IKOJIOFMMECKH YHUCTHIX W Hepa3pyllaruuX reopajapHbiX TEXHOJIOI UM
UCKJIIOUaeT HeOOXOAUMOCTh YCTPOUCTBA DONBILIOTO KOJIHYECTBA
CKBa)XHMH M HE BEAET K MNOrpPEIHOCTAM, CBA3aHHBIM C HEBEPHLIM
TOJIKOBAHHEM TMPOXOXKJIEHHUA TMOJAOLIBELI I€OJIOTHYECCKUX CIIOEB MEXY
CKBAXKUHAMU.

Kyauscnukoe A., benozepose A. B pazeeoxy ¢ zeopaoapom //
Aemomo6. oopozu. —2002. — Ne 4. — C. 46-47.
CraTba yeTBepTad
BriABJieHHE Xe(PEKTOB 3eMJISHOI0 NOJIOTHA
reopagHoJOKAINNOHHLIMH METOZAMH

HU3BJjeueHHe

['eopanapbl NO3BOJAIOT ONpEAENATh AePEKTbl B IPYHTaX
3eMJISHOT'O TMOJ0THA ¥ MOACTUNIAIOLIETO OCHOBAHHA B BUAE Pa3MbIThIX
30H, 30H CY(P(O31H, MyCTOT, BBIMOMH U T.JI.

Jloka3zarenbcTBOM 3)GEKTUBHOCTH 3TOTO METOJA MOTYT OBIThH
paboThl, NMPOBEACHHBIE MO JOTOBOpPY ¢ JlenapraMeHTOM HOPOXHOIO
X038HCTBA agMHUHUCTpalMu Bonoroackon o6/1acTH HA y4yacTKe
aBTOMOOWILHOH noporkn TotbMa — Hiokcenuua — Bennkuit Yerior npu
nepeceyeHUu pyuss llypHsli. 3aech Oblia y10XKeHa B CBOE BpEMS O[HA
W3 NEPBBIX BOAONPOITYCKHBIX TPYO NPSMOYTOIBHOIO CEYEHHA Pa3MEPOM
3Xx3 M 1 RO 46 M. BricoTra HachinK Haa TpyOoH npeBbimiana 12 m.
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OCHOBHOM IMPUYHHOH aBAPHHHOTO COCTOSHUSA 3EMJIAHONO NOJIOTHA
ObL10 MonagaHue MaBOAKOBBIX BOJ B TEJIO 3€MIISHOIO I10JIOTHA CHHM3Y
U3-33 HapyLUE€HHUA CIUTOLIHOCTH BOAOTIPONYCKHOM TpyObl. B ¢BOE Bpems
Tpyba Oblia ycTpoeHa M3 XeJie300€TOHHBIX MOCTOBBIX CBaH ¢
OMOHOJIMYUBAHUEM CTEHOK OETOHOM H YCTPOUCTBOM JIOTKA U3 COOPHBIX
eNne300eTOHHEIX AOPOXKHBIX IIMT. B TeueHWe nocnenHux ner Obuio
3aUKCHPOBAHO ABa MaBOAKA C PAcXOJOM BOJbI BbILIE€ PacYETHOIO
3HavYeHHUs. B niepuoa 3TvXx naBoAKOB MIUTHI MTOAMBIIO H BBIOPOCHIIO B
Bon0OOMHEBIN KoJ1oael. JIOTOK OKa3asics HHKE YPOBHSA DOKOBBIX CTEHOK
TpYOBI.

[Tpu 0o6¢cnegoBaHuM TpYOBI M OblI 32 UKCHPOBAH Pa3pbiB MEXTY
CTCHKAaMM U JIOTKOM Ha BE€JIHYHUHY NpOBajia JOTKAa. bOKOBBIE CTEHKH
MEeCTaMH BbLIKPOLIMJIMCH W WMEJIW BEPTHKabHbIE TpeIillMHbl. B
pe3ysibTare 3TOr0 MEX/Y CBasMU OOKOBBIX CTEHOK, a TAKXKE MEXIy
IOTKOM ¥ OOKOBBLIMH CTEHKAMHM BOJA MPOCAYHBAIACH B OROLIRY HACIIIH,
YTO MPUBEIO K BRIMBIBAHHMIO I'PYHTA HHKHEH YAaCTH 3€MJISHOIO TI0JIOTHA.

B MomeHT 0bcnenoBaHua npaBbid OTKOC HACKIIN ObUT YACTHYHO
pa3MbIT. OTKOCHI HACHINHK ObUTM OYCHL KPYTbIE U UMEIH KOODPULIMEHT
3aJIOKEHHa MeHbie TpeOyemoro. Ha nantiom ydacTke apToMOOMIBLHOM
NOpOTrH ObU1a BHAHA HEBOOPY>KEHHBIM IT1a30M IIPOCaJKa Ha TOKPHITHH
M3-33 0CAJIKH 3eMJITHOIO MO/IOTHA, a TaKXXe MPOCMaTpUBallaCh Ha CTHIKE
NOKPBLITHS ¢ 000OYHHOM BEIMOMHA AuaMerpom 30 cm.

BriMouHa 00pa3oBasach Kak M3-3a BBIMBIBAHMA U 0OpyHICHUA
TPYHTAa B HHUXXHEH YaCTH 3E€MASHOIO [10J0THA, TAaK U H3-34
HeoOeCneYeHHOCTH NMTOBEPXHOCTHOTO BOAOOTBO/A, TAK KaK B pe3y/IbTare
OCaJKM H CHEroO4YUCTKH C MOBEPXHOCTHU MOKPBITHA BBLICOTHOE
MoJIoXkeHue OPOBKH 3eMJISHOTO MOJIOTHA OKa3a/10Ch BhILIE, YEM Y KPOMKH
npoe3xkei yactu. [IpukpoModHbie NOTKHM He paboTtanu, cOpoc Boab! U3
JOTKOB He oDecrneynBalics, Tak Kak ObUIH pa3pyuleHbl nepenaabl H3-3a
pa3MbiBa OTKOCOB HachlniM. Bu3yansHOe 00crieoBaHHEe noKa3ao, 4To
pu ToMIIMHE achanbTOOETOHHOTO NOKPLITHA, COCTapmstoieH 18-20 cm,
rmyOMHa BRIMOMHBI JOCTHUIIA B €€ LeHTpe 60 cM. Ilyrem npocmorpa
OBLLIM YCTaHOBJIEHBI Pa3MEPbl BBIMOUHBI B TPOAOJIBLHOM H MOMEPEHHOM
HanpaBjleHHUH, KOTOPbIE COCTABUIH COOTBETCTBEHHO 3,6 n 4,0 M.
[TIpobnemy ycyryOnsano 4 1o, 4ro no 1aHHOMY YYacTKY aBTOMOOHIILHOM
JOPOrU OCYIIECTBIAMN IBH)KCHHME TAXKEJIbIE aBTOMOOUIIN — JIECOBO3HL.
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Jins obcnenoBaHMs 3eMIISHOTO MOJIOTHA HAX BOAONPONYCKHOMH
Tpy6oif 611 Hcnonb30oBak reopagap HHHMnpubopoctpoeHus u
OO0 «Jloruc» ¢ aHteHHBIM OnokoM Ab-150. JlanHbiH 00K uMMen
LHEHTPAABHYIO YacToTy 150 MI 1, nacnopTHYIO MyOHHY 30HAUPOBAHUA
6-15 M, paspetiaroiyro cnocodHocTs 0,35 M 1 Maccy 20 kr.

3anmych pajaporpamMM MpoBOAMIACH NPH PYYHOH OYyKCHpPOBKE
aHTEHHOTO 0J10Ka. PabOTHI BEIMOIHAIKCH B PEXXHUME MO NEpeMELICHHIO
npu auana3oHe passepTtku 200 He, KonuuecTBe Todek no rnyoune 510
IITYK, KOJUYECTBE HAKAIIMBAEMbBIX OTYETOB 8, AUIIEKTPHUYECCKOM
[IPOHULIAEMOCTH cpelbl 4,5. 3aMepbl BBITIOJHAIUCH B NMOINEPETHOM
HalpaB/IeHHU KakK CJIeBa, TaK M ClipaBa MapajjiesbHO OCHU TPYObl Ha
paccrosuuu 20, 50, 100, 200, 250, 300 u 400 cM oT BHeUIHEH
[MOBEPXHOCTHU TpyOsl. B npoaonbHOM HarnpaBieHUWH CKAHUPOBaHHE
BLITTOJIHSJIOCH MO JIEBOW M MPABOH KPOMKaAM MPOE3IKEN YACTH U 110 OCH
JOPOrH.

3eMJISHOE MOJIOTHO OBLIO CIIOXKEHO M3 MbIJIEBATOrO CyrJIMHKA. B
MepEeyBIaXHEHHBIX CYTNTHHHCTBIX MPYHTaX MIyOMHA 30HAUWPOBAHHSA
aHTeHHbIM Onokom Ab-150 gocruraer Bcero auuib 5-6 M. Pabothl
BBITMIOJHSIUCH JIETOM [IPH CYXHMX IPYHTax 3eMJSHOIO HOJOTHA, KOrja
BJIAXKHOCTL CYTJIMHKA B T€JI€ HACBINH Obljla MUHUMANTBHOM. TeM HE MeHee
NPpEANPUHATbIE MONBITKY YBECJIHYHUTh [NYOUMHY 30BAMPOBAHHSA [0
10-12 M nyTeM yCHWIEHMS CUrHajia NpUBEIIM K TOMY, YTO A0 ITyOHHBI
5-6 M curdan 011 XOpoLKH U Obll1a NOJy4YeHa NnoJjiHas HHpopMaLuys, a
rnyoke ObLTH pa3TUYUMBbl TOJBKO ITyCTOTHI.

ITocsie 0OpaboTku M UHTEPTIPETALMH NIOJTYYCHHBIX pajlaporpaMm
OBIIM MOCTPOEHbI Pa3pe3bl COCTOAHHA 3EMJISHOIO MOJOTHA Haj
BOJAONPONYCKHOM TpyOOH BEPTHKANbHOM TUIOCKOCTHIO B NPOAOIbHOM U
[IONEPEYHOM HAIIPABICHUAX, a TAKXKE MOPHU3OHTANIBHOM TUIOCKOCTBIO.
[Tpu 3ToM nporpamma «Geoscan» (pazpadorunk HUUnpubopocTpoeHns
U 000 «Jloruc») no3BonseT NPpoCMOTPEThL pa3pesbl N0OOH U3
[EPEYUCITICHHBIX [UIOCKOCTEH MpH JIOOOM LIare, a TakXkKe NMOCTPOMTh
NPOCTPAHCTBEHHbIC KAPTHHKH IPH Pa3JU4YHBIX PAaCCTOAHUAX
BEPTUKAJIbHBIX (pacCTOAHUE OT OPOBKH 3€MJISHOIO MOJIOTHA H OCH
TpYObl) U FOPU3OHTANBHBIX pa3pe3oB (PacCTOSHHUE OT MOBEPXHOCTH
[TOKPBITHA) (CM. CXEMbI ).

[1o pesynsrataM padboT O6bLJIO YCTaHOBJICHO:;
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a) 6bonplasg pa3MbITas 30Ha C MepeyBIAOKHEHHBIM OCHOBaAHUEM
HaXOAMTCA TIOA IPAaBOW NOJOCOH NABHXXEHHA W HMEET CJEAYIOLIHE
MaKCHMaJbHbIE pa3Mephl: IHpHUHA 3,0 M, JUTHHA 6,0 M U ITyOHUHA 10 S M
OT MOBEPXHOCTH MOKPBITHUA;

0) Manag pa3mbiTas 30Ha C NEPEYBJAKHEHHBIM OCHOBAHHEM

HaXOJIMTCH TaKXe MnoJ MpaBOH MNOJOCOH JBHXKEHHMS U UMEET HJIUHY
3,0 M, ILHpUHY 4 M U TTyOUHY A0 1,4 M OT MOBEPXHOCTH MOKPHITUS,

B) IATh Y3KHX M ITYOOKHX LIMTHHAPHYECKHUX BBIMOMH, 10 KOTOPbIM
BONla MPOCA4YMBAETCA B OCHOBAHHE 3E€MJIAHOrO MOJOTHaA U3
BHILLIEYKA3aHHbIX 30H NEPEYBIAKHEHHOIO rPyHTa. [JuaMeTp BEIMOHH OT
0,6 10 1,3 M.

JlauHblie ABIE€HUSA (pa3MbIThie 30HBI U BbIMOWHbBI) MOXHO
O0OBSACHUTH TEM, YTO B CYITIMHUCTOM IpPyHTE ObLJIM BK/IIOYEHHA U3
CYNECYaHOr'o M MeCYaHOro rpyHTa, no KOTOpbiM HaOMIOAAIUCH
BBIMBIBAHHUE HACTMI| FPYHTA CHHU3Y M3-3a Pa3pylieHHS KOHCTPYKLHH

TpyObl ¥ PHUIBTPALHA TTOBEPXHOCTHBIX BO/.

Takum 0OpazoM, HepaspyuiaroLUMHU (OypeHUe He BBINOIHAIOCH ).
IKOJIOIHUECKHY YHCTBIMU METOIAMU B T€UEHHUE OJHOM paboyeil CMEHDI
IBYMsl oTieparopaMH OBUIO BbINOJHEHO CKaHMpoBaHWe. OKOIO HEeNEIH
ObL10 3aTpaueHo Ha 0OpadOTKY W MHTEpNpETALHIO pajaaporpaMmm.
PesyapTaTsel 3TUX padboOT NO3BOJMAM MONYYUTh KAYECTBEHHBIE
(BHYTPEHHHE AC(PEKTbl 3€MISHOr0 NOJOTHA) U KOJUYECTBEHHBIE
(MecTOpacrosioKeHHe) OUEHKH COCTOSHHSA 3eMJITHOrO MOJIOTHA.

Kynuoscnuxos A. B pazeeoky c ceopaoapom // Aemomob. oopozu. —

2002, —Ne 5. - C. 72-73.
CraTby naras

I pPYHTOBO-rHAPOJIOrHYEeCKHE H3LICKAHHSA TPACC ABTOMOOHILHBIX
AOPOTr € HCHOJ/IL30BAHKHEM reopaaapos

Ns3BJieuenne

I'pYHTOBO-TUAPOreOJIOTHYECKUE YCIOBHA ONpelensroT
CTPOUTENIBHYID CTOMMOCTh JOPOXKHOIO COOPYKEHHS KU BO MHOIOM
BIMSAIOT Ha paboTOCNIOCOOHOCTD M 3aTparhbl B IIPOLIECCE SKCTUTyaTalui

aBTOMOOWJIBHOM JOPOIM.
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OnHOM U3 nepBbIX OpraHv3ailMi, KOoTOpas OTOHLIA OT
TPaAHL{IUOHHOH TEXHOJIOTMHM, CTaJI0 TOCYAapCTBEHHOE YHUTAPHOE
MPOEKTHO-CMETHOE npeanpuaTHe MypmaHckoi obnactu, koTopoe
NMPUMEHUJIO TeopajapHble TEXHOJOrHMH Ha YYaCTKE CIIPAMJICHHUA
apToMOOMWILHONH noporu Kona — BepxHerynoMckuit — KIII «Jlorta»
oO1ed NPOTAKEHHOCTHIO 9 KM.

YeinoBug MypmaHCKoii 001acTH ABIISIOTCH OAHUMH U3 HlealbHBIX
1151 NDUMEHEHUA reopaapoB, TaK KaK XapaKkTepHU3yIOoTCS 3a/1eraloluMH
B MOACTUJIAKOUWIUX CJIOAX KPYNHOOOIOMOYHBIMM H I'PaBeIUCTHIMU
rpyHTaMu. IlpoexrupoBmuku I'Y IICII 3auHTepecoBanuch
BO3MO>XHOCTBIO BBINOJIHEHUS pabOT reopajjapaMu HENMOCPEACTBEHHO B
necy. Tem bonee uto OypoBYyIO ClOAa HANMPaBUTh 0Ka3alioCh
HEBO3MOXHBIM (M3-3a OTCYTCTBUA NOABE3AHBIX MyTeil), a OypeHue
PY4YHbLIM OypOM, Kak IOKa3ajia MpakTHKa, OY€Hb 4aCTO HE NMPUHOCHT
YCIEXOB U3-3a BKJIIOYEHHH B MOPEHBIE IPYHTHI OOJIbUIMX BaJIYHOB.

ComacHo 3aganuio I'Y I1CI1 Mypmaunckoin 06a1acTi He0OX01MMo
ObL10 NOJYYMTh IPYHTOBO-THAPOreOJOrH4eCKHM pa3pes B NPpOAOJILHOM
HaIlpaBJCHHH 110 OCH TPACChI U B MOTNEPEYHOM HaNPAaBICHHH HA TPYAHBIX
MO IPYHTOBO-THJAPOr€OJIOrHYECKHM YCIOBHAAM y4YacTKax Ha [HHUPUHY
MOJIOCHI OTBOAA.

PaboTb!l BHINOJHANIMCH COTPYAHHUKAMH KadeIpbl aBTOMOOUIIBHBIX
DOpOr ApXaHrebCKOro rocyapcTBEHHOIO TEXHUUECKOrO YHUBEPCUTETA
B utonie 2001 r. rpyHTOBBIM pagapoM ¢ aHTEHHBIM Oiiokom AB-400,
pazpaboranusiMm HHHnpubopoctpoenus u OO0 «Jlorucy.
PanaporpamMmel B IIpOAOJILHOM HANPAaRJIEHUH 3aIIUCHIBAJIUCH B CPEHEM
yepe3z 200 M, a B monepeyHOM HANpaBJEeHHU (PUKCHPOBAJIHUCH
NPOTAXEHHOCTHIO okono S0 M. Hekotopsie HeOONMBIINE 110 AJIHHE
Y4aCTKH MO OCH Tpacchl ObITU 000WACHB CTOPOHOH M3-3a DOABIIOH
KOCOTOPHOCTH MECTHOCTHU B IIOMEPEYHOM HAIIPABICHUM, HAJIUYHUS
[IOBEPXHOCTHBIX BOII, @ TAKXKE H3-3a MPUCYTCTBUA OONBIIMX KAMHEH C
HEPOBHOH NMOBEPXHOCTHIO.

CyMMapHas JJIMHAa TAKMX YYacTKOB He NnpeBbicKia 3% oT obuiei
NPOTAXKEHHOCTH Tpaccel. OCcylIeCTBIAIaCh NMPUBA3KA NOJTY4YEHHBIX
pafaporpaMM K NpopbITHIM LIypdhaM U paHee [poOypEeHHBIM CKBaXKUHAM.
[Ipu o6paboTke pagmaporpamm Ha Kadeape aBTOMOOMIIBHBIX AOPOT
AI'TY no nporpamme «l'eockan» (pa3paboTYHK NMpoOrpamMMbl
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HHHnpubopoctpoenus u OO0 «Jlorucy) ocymecTisinack HOCHOMHAay
KOPPEKTUPOBKA NHIICKTPHUYECKOH MMPOHULIAEMOCTH ¢ MPHBAIKOH Kk
H3BECTHBIM pa3pe3aM, YTo NO3BOIUIO U36€XaTh OIUMOOK B ONPENETICHHH
[N1yOMH NpU HHTEPIIPETALMH.

AHaJTH3 NTOJTyYEHHBIX paJapOorpaMM NoOKa3all Cleayrollee:

1. Onpenenensl HENMpepbIBHBIE INyOMHbBI 3aJI0)KEHUS KPOBJIM U
NOAOMIBbLI I'€OJIOTHYECKHMX C/IOEB, H BBIABJICHO MOJ0XKEHHE YPOBHSA
I'PYHTOBBIX BOJL.

2. TonwuHa «MepTBOM 30HBI» (30HbI, rAe npeobaagaroT
napajule/ibHbie MOBEPXHOCTH 3€MJIM CHTHaJIbl U HAa N1yOUHE KOTOPO
TPYAHO I'OBOPUTD O I'E€OJJOTHUYECKOM CTPOSHHUH) 3aBUCHUT OT IJIOTHOCTH
KOHTaKTa ¢ MOBEPXHOCTHIO 3eMJIH U U3MeHseTcs oT 20 1o 45 cm.

3. I'mybuHa 30HAMpoBaHUs cocTaBmia 3,8-6,2 M ¢ pazpelnaroneii
CrIOCOOHOCTHIO 15 cM.

4. 11pu uccrienoBaHuu paaaporpamMm B NPOAOJILHOM HallpaB/ieHUH
oOHapyxeHbl rnybokue ydyacTku OOJIOT, He BbIABJIEHHBIE MPH
TpagULIMOHHBIX U3bICKAHUAX, TaK KaK B paZie CllyyaeB 30HAUPOBOYHbIE
CKBa)KHHBI ObITH BBIITOJIHEHB! HE B CaAMbIX ITIYOOKHX MeCTax.

5. [Ipu aHanu3e pagaporpaMMm B IIONEPEYHOM HANMpPaBCHHH
NPEAJIOKEHO NPOCKTHPOBIIUKAM Ha PAJIE YYaCTKOB CMECTHTH OChH
Tpacchbl. I IpuunHON NOCTYXWIH 3aUKCUPOBAHHbIE YYaCTKH Ha OooTax
¢ 0OJIBIIOM KOCOMOPHOCTBIO MHHEPAJIBHOTO IHA, a TAKXKE ONpeAe/IeHHE
Ha HEKOTOPOM PACCTOSHHM OT OCH MECT O1aronpHATHOIO NPOJOKEHHA
TPpacchl 110 JYYILIUM FPYHTOBO-THAPOTE€0JIOTHYECKHM YCIIOBHUSAM.

6. PaccMoTpenue pagaporpaMMm B MONEPEYHOM HAMPABICHHH,
KOTOPbI€ COBMHAJIM B Ha4aJjle TPACChl C CYHIECTRYIOEH aBTOMOOHIBHOM
OJOPOroH, InokKasajg0, YTO OCHOBAHHE 3E€MJISHOrO MOJIOTHA U3
CYINIMHUCTOIO IPYHTA NMOA ICACTBUEM aBTOMOOUILHONM HATPY2KH CTAJIO
UMETh OUEPTAHHE KOPbITA, B KOTOPOM CKaIUIMBAKOTCA I'PYHTOBBIE BOJBI.
Kak npaBusio, Ha TakMX y4acTkax 3a(HKCHUPOBaHbl TPEIIUHBI HA
[TOBEPXHOCTH NMOKPBHITHS JOPOXXHOHN OLEXKBI.

7. bpuid onpeneneHbl mapaMeTpbl KPHBOH CKOJIBXEHHUA
(Mcnonb3oBasica aHTeHHBIH 610k Ab-150), no koTopbiM MOXKHO OLIEHUTH
YCTOHYHUBOCTD OTOJI3HEBOIO Y4acTKa.

Cneayer OTMETHTb, YTO CTOMMOCTDL HM3bICKaTeNbCKux pabor Mo
npeanaraéMou TEXHOJIOMMH YBETUUHMBAETCA HE3HAUUTEILHO, B TO BpeMA
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KaK COKpaIleHHE TPAaHCIIOPTHO-3KCILTYaTaLlMOHHBIX PacXoaoB OyaeT Ha
HECKOJILKO nopsakos Oosbuie. I1penpapurenbHbie pacyeThl NOKA3aIH,
4YTO Tpacca, MPOJIOKEHHAS 1O JIYYHIHM TPYHTOBO-THAPOJIOrMYECKUM
yCa0BUAM, OyneT a¢pdexTBHEE naxke npHU ee yIiHHeHHH Ha 13,5% no
CpaBHECHHIO C KparyaHIiMM HarpasjieHHeM. IIpu 3TOM B pacuerax He
Y4TEHA 3KOHOMHS Ha COKpAUICHUE 3aTpaTr Ha peMOHT aBTOMOOWIBLHOM
JOPOTH B NMPOLECCE IKCTUTYaTaALM K.

Kynausicnuxoe AM. Ieopadapnsie mexnonozuu ¢ npoekmax
asmomoounvusix oopoe // opozu Poccuu XXI gexa. - 2003. — Ne 4. —

C. 70-72.
3zBieuenne

[Ipu U3BICKAHHAX U TPOCKTUPOBAHHUU AOPOT reopamgapHbie
TEXHOJIOTHH [T03BOJIAIOT:

® HU3BICKATh TPYHTOBO-TUAPOTEOJOrH4€CKHE YCJIOBUSA
MECTHOCTH;

® ONpPEICIUTH IOJIOKEHUE YPOBHS I'PYHTOBBIX BO/;

¢ OLEHHUTb [TIYOHHY BOJAOEMA MJIM PEKH B MecTe Oyayiero
MOCTOBOTO I1€PEX0/1a U YCTAHOBUTEL MEOMETPUYECKUE NTAPAMETPBI 1O AHY
pycia;

® OMNpelCINTh MeCTa pasMELUEHHA U pa3zMepbl HHXKECHEPHBIX
KOMMYHUKAILUH;

® pa3BeAaThb U OLCHHUTH 3aM1achl NOJIE3HON TOJIIIM B Kapbepax;

¢ OLCHUTDb BIIMSHHE aBTOMOOWIBHBIX JOPOr Ha OKPY>KArOUIYIO
cpeay (Hanpumep, Npu nepeceyeHUn 00J10T) U T.A.

Ilpy Hay4yHOM CONPOBOXAECHHU NPOEKTOB CTPOUTENBLCTBA
aBTOMOOUNIBHBIX AOPOr ¢ MOMOMIBIO IeOopaJapoB MOXKHO [IPOBOAUTH
CJIeAYIOIHUe paboThi:

¢ OCYIUECTBJIATh NPHEMKY CKPBITBIX paboT;

® pa3BeabIBaTh U ONIPEAC/IATE 3aMachl JOPOKHO-CTPOUTEIBHbIX
MAaTepHasioB U BCKPBILUHBIX MOPOA B IPUTPACCOBLIX Kapbepax, a TAKKe
yCTaHaBJIMBATh OCTABIIMECSH 3aNachl MOJIE3HOH TOJIUH B XOA€
CTPOMTEJILCTRA;
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® OLICEHUBATH TOJIIHHY CJIOEB BHOBb MOCTPOCHHON JOPOXKHOM
KOHCTPYKLIHUH,

®  BbLINOJHATb KOHTPOJb IUIOTHOCTH H BIAXHOCTH YJ10KEHHBIX
MaTE€PHAJIOB;

¢ OMNpelessAThb TOJMIHHY JIbAa Ha TEXHOJIOIHYECKHX A0OPOorax u
aBTO3UMHHKAX U T.A.

B npoekrax cogepxaHus aBTOMOOMJIBHBIX AOPOT C NMOMOIIBEO
reopanapoB MOXKHO:

¢  ONpEaeIUTh HECYLIYIO CTIOCOOHOCTD JOPOXKHBIX KOHCTPYKLIMIA
4yepes TONUUHEI CIOEB M BJAKHOCTD FPYHTOB 3€MJISHOIO NOJIOTHA;

® CHPOTHO3HPOBATH MOJOXEHHE KPUBBIX CKOJIBXEHHS M
BO3MOXXHO€ HAPYHICHUE YCTOMYUBOCTH OTKOCOB HACKHITIEH;

¢ OUEHHUTH OHHOPOAHOCTb MPYHTA 3EMAAHOIO MOJIOTHA;

¢  BHIIOJHUTHE MOHUTOPHHIOBBLIC HAOJIONEHHS 32 MTOBENEHHEM
JOPOXKHBIX KOHCTPYKILIMH;

¢ OLEHHUTb CKOPOCTh IIPOMEP3aHUS U OTTAHMBAHHUA 3E€MIISHOIO
[MOJIOTHA B MIEPUOJI paClyTHLL H T..

B nacrosinee Bpems ot yoexkaeHUs 3hEeKTHBHOCTH reopa1apHbIX
TEXHOJIOTUHA B AOPOXKHOM XO3%iCTBE U 0000IIEHHA MOJYUYEHHBIX
pe3yJibTaTOB HEOOXOAMMO MEPEHUTH K HAYYHOMY OOOCHOBaHHUIO
BLISIBJIEHUA JIOKAJbHBIX JA€(MEKTOB: 30H pa3yIJIOTHEHHbIX H
NEepeyBJAKHEHHBIX IPYHTOB, BBIMOMH, KPUBBIX CKOJIBXKEHMS, 30H
MHPUIBTPAUMH BOABI U CYP(HO3UU I'PYHTOB, a TAKKE K CO3AAHHUIO
METOAUK /I NPOBECACHUSA pa3iIM4YHBIX BHAOB reopaJapHbiX pador.
Hayuynoe o0ocHoBaHHMe ne(deKTOB BHYTPH [JOPOHKHBIX KOHCTPYKUUH
MO3BOJIUT MEPEHTH U K HOBOMY VPOBHIO Ha3HAYCHUSA 3(P(PEKTUBHBIX
PEMOHTHBIX padoT.

IlpuMeHeHne BBICOKOIPOMU3BOAMTEIBHBIX, HEPA3PYLIAOINX H
IKOJIOTMYECKH YHUCTBIX reopaZiapHbIX TEXHOIOTAM B JOPOXHOM EJIE 10
Ka>KZOMY U3 BBHILLIETPHUBEAECHHbBIX HANPABJIECHHUN JaeT BO3MOXKHOCTD
CYLIECTBEHHO CHU3UTH CTPOUTENILHBIE H IKCIUTYATaLIMOHHBIE PACXO/H]
U B TO )K€ BPEMS MOBBILLAET HAASKHOCTb JOPOKHBIX COOpyxKeHHH. 11pH
3TOM HCIMOJb30BaHUE TreopagapoB B JOOPOXHOM XO3AHCTBE
MHOIOIUIAHOBOE M A0 CHMX IMOP BCE€ BO3MOXHOCTH IeopajapHbIX
TEXHOJIOMHUH €II€ HE PACKDBITHI.
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Kynuscnuxoe A., Jlymunuxoe H. Ilouemy bykcyem zeopaoapusiii
Konmpois // Aemomob. oopozu. — 2003. — Ne 9. — C. 16-17.

H3Biieyenne

[ToMuMO TOMLIMHBI reopajapaMy MOXKHO OLIEHUBATH U CTEICHb
YIJIOTHEHHS JOPOXXHO-CTPOUTENBHBIX MaTepHaioB. CyoqHTe CaMH,
AHAINEKTpUYECKas NPOHMLIAEMOCTb Bo3ayxa |, Boael 81, KAMEHHOro
mMartepHraia usmeHsercs ot 4 1o 10. [lpu pa3Hoit cTenenu yisioTHEHUS U
BJIAXKHOCTH MATEPHAJIOB MOXHO 3aMEpPATb NHUIIECKTPUUECKYIO
NMPOHULAEMOCTh MaTEPUaJIa CJI0K, a 10 €€ 3HAYEHHIO OLICHUBATH CTETNEHD
ero yruioTHeHHA. YeM MeHbUIE BO3AyXa, TEM BbILLIE JIM3IEKTPUYECKas
NPOHULIAEMOCTb U HA0OOPOT.

B nacrosiee speMs B CeMecTBe reopaapoB «OKO» nospunucs
PYHTOBBIC (KOHTAKTHbIE) paJaphl ¢ aHTeHHBIM O51okoM Ab-1200. D1
paagapst HUHnpubopoctpoenusa usz Kykosckoro u QOO «Jloruc»
BBINYCKAKT CepuiHO. ['apaHTHpoBaHHasg 11yOUHA 30HAUPOBAHUA
0,3-0,8 M npu paszpemarouies CHOCOOHOCTH 110 NACMOPTHLIM JaHHBIM
no 0,05, a pakTHUECKH yaaeTca J0CTHYb B acanbroderone go 0,005-
0,01 M. IlpoxoauT ONBITHYKO TIPOBEPKY pafap ¢ aHTEHHBIM OJIOKOM
Ab-1700, KOTOpbIN UMEET eLlie YU YO pa3pellarolLyrO CIIOCOOHOCTD.
OpnHako naHHbi€ pajapbl 3QMdEKTHBHBI NpU padoTe HAa NOKPLITHH Oe3
oonpmux BeIOOMH. B I'Tl «Pocoopuun» uMeroTes taxoke reopaaapsl,
[IOKa BbINyCKaeMbi€ B HHAWBHUAYANbHOM nopaake. 31o «APJI» ¢
PYNOPHBIMH (BO3AYIHHBIMH) aHTeHHaMH. OHHM paboTalT Ha 4acToTe
1000-2000 MI'uy, rmybuna 3osauposasus 10 0,5-1,5 M 1 paspeinaroias
cnocodbHocts 0,02-0,04 M. ITH ke aHTEHHBI MOT'YT ObITh IIPUMEHEHBI
MIPH [UI0XOM, pa3OHTOM MOKPBLITUM.

Pe3ynbrarel paboT, BeINOTHEHHBIX B JIETHUH nepyuon 2002 roaa ¢
MMOMOIIBEO Teopafgapa ¢ aHTeHHbIM OJiokoM Ab-1200 B Spocnaeckoi
00J1aCTH, NoKa3aJjiu, YTO NPH IIPOEKTHOM TOMLUHE acansTodeToHa 17
CM Ha y4acTKe MpoTHKEHHOCTLIO 800 M TONIMHA U3MEHSAIIACh OT 12 1o
27 cM. [Ipu 3TOM 4YeTKO YCTaHOBJEHBI MO MPOTHKEHHOCTH AOPOrH
IPaHMLIbI, A€ HEAOCTATOUHASA TOJIIMHA CJIO€B OCHOBAHMA U MOKPBITHA,
a rae U3DBITOYHAA TOJMIIMHA 3THX CJIOEB.
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Ha puc. 1 npuBeaeHBl FpaHMLbl CJIOEB JOPOXKHOH OHEXKIHI,
OTCKaHHpPOBAHHBIE TeopajapOM B MOMNEPEeUYHOM HalpaBJIeHHH. U3
pUCYHKA CJIEAYET, YTO TOJILIHHBI CIOE€B JOPOXKHOHU OAECKABI IO
pa3IMUHBIM HallpaBJICHUAM ABKEHHUS pa3iiuHble. Ha puc. 2 npuBenens:
FpaHULLBl CJIOEB NOPOXXHOHM OAEXIbl, MOJYUYEHHbIE IreOpagapoM B
NPoAOJIBHOM HanpaBlIeHHH Ha nporsxkeHHOCTH 500 M (3aech no
FOPU30HTAIM BBEPXY — MPOTAKEHHOCTb 00CIeyeMOro y4acTka, Mo
BEPTHKAJIM CJIeBa — INyOMHa 30HIAUPOBAaHHUSA, 110 BEPTHUKAJIM CIIpaBa —
BpeMs MPOXOXIEHWA CUrHala). M3 pUcyHKa clieiyeT, 4TO Ha Tex
y4acTKax, i€ HeJOCTaTOYHad TOJIMHA CJ109 OCHOBaHMS, TOJIHHA
acanbTOOETOHHOTO MOKPHITHSA Obljla B NPOLECCE IKCILUTYaTalliy I0POTH
YBEJIMUEHA 334 CYET PEMOHTHEIX paboT. HeROJIbHO BO3HMKAET BOIIPOC: a
YTO [ACLUEBIE — BBINOJHUTH OCHOBAHUE O NMPOEKTHOHW TOJIIIWHBI HITH
obecnevHBaTh HECYIIYK CNOCOOHOCTL JOPOKHOHN ONEXKAbI 32 CYeT
YPEe3IMEPHOTr0 YBEJIHYEHHA TONIIHHB NOKPHITHA, HE pearupys Ha
YMEHBILICHHRYIO TOJILUMHY OCHOBaHHA? KoHeuHO, AeHIEB/IE YBEIUYHTD
TOJII{AHY OCHOBAHHA.

I'T] «Pocnopuum» B CBOUX KOHKYPCHBIX TIPEATIONKEHHAX HA TOPTH
o [ 1P Ha peMOHT ¥ PEKOHCTPYKLMIO Y42CTKOB aBTOMOOH/IBHBIX AOPOT
npeaiaraeT o0ciaenoBaTh CYHIECTBYIONIHE JOPOXKHBIE KOHCTPYKIUH
reopagapamM, 4To0Obl ONPEAENIHTh HCTHHHBIC NTPUYHMHEI PA2PYIIEHUH.
OHAKO 3aKa34MKH € 3aBUAHBIM MMOCTOSTHCTBOM OTAAIOT MpEANOYTEHUE
CBGHUM IPOBEPEHHBIM TTOAPAAHBIM OPraHU3alUsiM, KO10DPbIE XOTH Jal0T
00J1€€ BBICOKYIO CTOUMOCTH paboT U NPUMEHSIOT CTAPbi€ TEXHOJIOTHH,
HO CJIYKaT BEPOH M IPABAOH CBOEMY 3aKAa3UHKY YK€ HE OIHMH JIECATOK
net. M 210, 6€3yCciIoBHO, HEMATIO ¥ 3aCTY>XKMBAET YBAXKEHHA. XOTA L4
NOJIb3bl JieJ1a, KaK HaM, KaXXeTCd, NoJe3HO ObU10 OBl MoKa3aTh CBOEMY
NOAPAAUYMKY, KaK Hago padoTaTh, KaKyr0 TEXHHKY HCMOJIb30BaTh, KaK
C3KOHOMHUTb Ha CTOMMOCTH PEMOHTHBIX paboT M mocaenyrolHux
3KCIUTyaTalMOHHBIX pacxojiaX, TEM CaMbIM BBIHYAUTh NOAPALUHKA
paboTatk 110-HOBOMY.

B 3axyroueHue cieayer CKasaThk, YTO reopagapHbii KOHTPOJIb
KayeCTBa paboT HY>K€H, HY>KHBI Y [IEpeAOBbIE TEXHOIOTHH, IPOTUBHUTHCA
BHEAPEHHUIO KOTOPBIX MPOCTO HEAAILHOBHUIHO.
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Kynauxncnukoe AM., lllabawesa M.A. I'eopadapst é 00poricHoM
cmpoumensvcmee. — M., 2000. - 51 c. — (Aemomob. oopozu: OQb630pH.
urighopm. / Hngpopmaemooop; Bein. 2).

HiBJeyenne

2. HASBHAYEHUE 'EOPATAPOB

1A reopajapoB XxapakTepHa YHHUBEPCANbHOCTD, MTO3BOJIAKOLIA
MCTIOIb30BaTh AaHHbBIC IIPUOOPBI MO LIHPOKOMY CNEKTPY Ha3HAYCHHI B
reoJJOruM, TPAHCIOPTHOM CTPOHUTEIBLCTBE, NMPOMBILIJIEHHOM H
rpaKIaHCKOM CTPOUTENBCTBE, SKOJIOTHH, KOCMHUYECKHX HCCIIEIOBAHMSAX,
apXxeonoTHH, 0OOPOHHON NMPOMBIIIJIEHHOCTH H T.A.

B reonoruu reopanapbl NPUMEHAIOTCH A ONpele/ICHUS
re0JOrH4eCKUX CEYEHHH U NOJIOXKEHUS YPOBHS MPYHTOBBIX BOJL; INTYOHHBI
U reoOMEeTPUUYECKHUX NapaMeTpoOB JHA PeK M 03€p; TpaHHUl
pacnpoCTpaHEHUA ¥ 0OBEMOB OJIE3HOH TOJILIHU B Kapbepax; NON0KEeHUA
KapCTOBBIX BOPOHOK M ITyCTOT; TOJILUMAHBI JIbJIa HA 03€pax K peKax.

B TpaHcnopTHOM cTpouTeNnscTBE (aBTOMOOUNBHEIC H XKEI€3HbIE
[OPOTH, a3pOAPOMBI) Freopaaapbl UCIMOJB3YIOTCA S ONpeacICHUS
TOJIIMHBI KOHCTPYKTHBHBIX CJIO€B JOPOXHON OACKABl M KayecTBa
VIJIOTHCHHA JOPOXHO-CTPOHUTEAbHBIX MAaTEPUAIOB; H3bICKAHUS
KapbEPOB JOPOXKHO-CTPOUTEJIbHBIX MAaTEPHAJIOB U OLICHKH OCHOBAHMH
O TPAHCHOPTHBIE COOPYXKEHUA, pacnpencieHud rnyOuHb
[IPOMEP3aHUA B I'PYHTOBBIX MAacCHBaxX H AOPOXKHBIX KOHCTPYKLMAX;
CONlep)KaHHA BJIard B I'PYHTE 3€MJIAHOIO IOJIOTHA M MMOACTHJIAIOUIAX
FPYHTOBBIX OCHOBAHHUAX; 3PO3HUU FPYHTOB HA y4acTKaX MOCTOBBIX
MEPEXO/IOB.

B npoMBILIIEHHOM M MPaXK1aHCKOM CTPOHUTENILCTBE MOMUMO BCETO
BbIIUENEPEUYUCTIEHHOTO Ireopajapbl HAIU NPUMEHEHHUE 4
onpejesieHus Ka4eCTBA U COCTOSHH A OETOHHBIX KOHCTPYKUUH (MOCTOB,
30aHUI U T.J.), COCTOSHHSA AaM0 M TUIOTHH, BBLIABJIEHUA OMNON3HEBLIX
30H; MECTOPACNOJIOKEHHUS MHXKXEHEPHBIX ceTeHl (METaJIHYECKHUX H
MIaCTUKOBBIX TPYD, kabened U JApyrux o0BEKTOB KOMMYHAJIBHOIO
XO3MCTBA).

B peumieHuH BONPOCOB OXPaHbl OKPYXawlleH cpeiibl U
PaLHOHANBHOIO KCTIOL30BAHHUA 3€EMENb FeOpaaapbl UCTIONL3YIOTCA 115
OLICHKH 3arpA3HEeHHA N0YB; 00bEMOB YTEUEK H3 HEQPTE- K BOAONPOBOIOB;
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MECT 3aXOPOHEHHSA 3KOJOTHYECKM OMACHBIX OTXOAOB; OOHAapYyXeHusy
He(TH M0 MOPCKHUM JHOM.

B ucciegoBaHHSX KOCMOCa reopajapbl I0O3BOJSIOT
CMOJIEJIMPOBATh MOBEPXHOCTH IJIAHET M OLIEHHUTH HUX peiibed.

B apxeos10rum npy roMoLiH reopaiapoB YCTaHABIHBAKOT MeCTa
HaXOXIAEHUS apXeOJIOTHYECKUX OOBEKTOB MW TpPaHUUbl UX
pacIpOCTPaHEHHS.

B 060poHHO#M NPOMBILLIJIEHHOCTH reopajapbl HCIIOAB3YIOTCS IS
OOHapy)XEeHUd MECT 3aJI0KE€HUA MHUH, PACIMOJOKEHHA NOA3EMHBIX
TOHHEJICH, KOMMYHUKAUMH U CKJIaI0B, YCTAHOBJIEHHUS MECT 3aXOPOHEHUS
KaK TEXHHKH, TaK U TPYTIOB.

Kak nokasbiaet 0030p pe3y/IbTaTOB HCCIAEAOBAHUM, FeOpadapHbie
M3bICKAHHSA MOXKHO BBIITOJIHATH HE TOJILKO B OTJAEJIbHBIX CTAHUOHAPHBIX
TOUKaX, HO U HEITOCPEACTBEHHO NP ABMYKEHUH HO MapHipyTam O0AbIION
NPOTHKEHHOCTH. B 3TOM Cciiyyae pe3ynsraTaMyd M3MEPEHHH ABJIAIOTCS
HETpepbIBHbICE NPOPUIM BOJIHOBHIX M300pakeHui. [Ipy Hanoxenuu
HECKOJIbKUX MaplIpyTOB MOXHO MOJYYHUTb NPOCTPAHCTBEHHBIE
TPEXMEPHbIC JaHHbI€ C BBISABJIEHHEM KaK NPOAOJbHBIX, TAK H
NOTEPEUYHBIX OYEPTAHUM MOAOLIB I'€OSIOTHYECKHUX CJIOEB, MOSIOKEHUS
YPOBHS I'PYHTOBBIX BOJ, HYJIEBOH H30TEPMbI IIPOMEP3aHHUS U T.J.

YKka3aHHbIe BO3MOXKHOCTH I'e0paiapoB JAJIEKO HE MCUEPIIBIBAIOT
MOJIHOTO CNMCKa obnacTed MX NMpUMEHEHHUA, TaK KaK TOJbKO NpPH
IIIMPOKOM IPUMEHEHUH I'eOpaapOB MOKHO BBIABHTD JIONIOJIHUTEIbHbIE
MX crocobHocTU. Hanpumep, W3BECTHO 00 MCTIONB30OBAHUH reopaiapos
IJ11 MPOTHO3HPOBAHUS YCTOMUYMBOCTH CTAPBIX BEKOBBIX JE€PEBLEB, 114
Onpeae/ICHUS MUTpaliMK pbiObl, ITOMCKA COKPOBHIIL M T.1.

3. KTJIACCUOUKAIINA U KOHCTPYKLIMA 'EOPAZJAPOB

MOXHO BBIAEJIMTL HECKOJILKO KilacCHdHUKalHi reopalapos,
KOTOPBI€ OMPEAEISIOTCA pa3HbIMH (PaKTOPaMH.

Yauie Bcero reopaaapsl KJiaCCUPUUHMPYIOT 110 HA3HAYEHUIO, KOTAa
B 32aBUCUMOCTH OT O0JIaCTH NPUMEHEHHUS UCTIOAB3YIOTCSA T€ WIH HHBIE
MOAY(UKALIMA, OTJIMYAIOUIHECH KaK IMyOWHOM 30HOUPOBAHHS, TaK H
pa3pemarllei CioCOOHOCTHIO, H YACTOTOM MCTIONb3yeMbIX aHTEHH.

['eopanapbl Takxe KIacCHPUUMPYIOTCA TIO THIY IPUMEHIEMbBIX
aAHTCHH.
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I'pynmoesie (konmaxkmmusie) anmeHHb! HENOCPENCTBEHHO
CONPUKACAIOTCSA C MOBEPXHOCTHI) 3€MJTH MJIH JOPOXKHBIX KOHCTPYKLIUH.
Takune aHTEeHHBI UMEKOT HacToTy o1 50 1o 1500 MI 1, xapaktepusyrorcs
CKOpOCTBIO cOopa maHHBIX OT 5 10 20 kxM/4. OHM NpedgoCTaBIAIOT
BO3MOXXHOCTE OIIPEACTIMTE TOJIMHHY KOHCTPYKTUBHBIX CIIOEB JOPOKHOH
oaexabl MomiHocThiO OT 0,1 mo 3,0 M; 3eMIAHOro NnOJOTHA H
MOACTHUIAIOLIMX MPYHTOB Ha MTyOHHY ot | 1o 20 M.

B CBSI3H € TEM, YTO YBEJIHUEHHUE CKOPOCTHU TPAHCIIOPTHBIX CPEACTB
npH v3MepeHuax donee 20 KM/4 IPUBOAUT K NOBPEXICHHUIO IPYHTOBBIX
(KOHTaKTHBIX) aRHTE€HH, B LIEJIX [TOBBIIIEHHS [TPOU3BOAUTENIBHOCTH padoT
MPUMEHAIOTCS BO3AYLIHbIC aHTEHHHBI.

Bosoyuiuste (pynopmsie) anmeHHbl, KOTOpble HENMOCPEACTBEHHO
HE COIIPHKACalTCA C MOBEPXHOCTHIO 3E€MJIH HIM AOPOKHOH
KOHCTPYKLUMEH, Tak KaK pa3MemlaroTcs OT HUX Ha Beicote 50-70 cm.
Hanubie aHTeHHBI HMelT yactotry or 300 pgo 2500 Mrn,
XapaKTEePU3YIOTCHS CKOpocThio cbopa maHHeX oT 50 po 100 km/y.
[TpumenstoTcd myig onpeAeieHAs TOMIIWHBI MOKPBITHUSA ¥ BEPXHHUX CJI0EB
OCHOBaHUs NOPpOXKHOH onexapl Ha nydbuny ot 0,02 no 0,80 M.

B cocTtaB koMIuieKkTa reopajaapa BXOAAT CIEAYIOLME COCTaBHbIE
qacTH [ 1]:

¢ YEeThIpE YCTPOMCTBA: AHTCHHOE IPHUEMHO-iEpeaalollee,
yIpaBi€HHUSA, PErUCTpallMid U OTOOpakKeHM

e OJIOK NMUTAHUA;

® TPaHCHOPTHOE CPEACTBO.

[lepenaroniee ycTpoiicTBO NMpeAcTaBieHO (OPMHPOBATEIEM
UMITYJIbCA U MCTOUHHKOM MTUTAHMA BBICOKOBOJILTHOIO HanpsokeHus. Ha
KOPMYyC NPUEMHON aHTEHHBI YCTAHOBJIEH IUUPOKOIIOIOCHBIH YCHIIHUTED
NPUEMHUKA. YCTPOHCTBO YNPABJICHUSA MPEAHA3HAYEHO I/ CBI3H
YCTPOHUCTBA O0padOTKM W HHAMKALMHU C NPUEMHO-MEPEAAIOLIUM
YCTPOUCTBOM. YCTPOMCTBO YIpPaBj€HUSA COCTOMUT U3 YCTPOHUCTBA
BBIOOPKHU U XpaHEHHS, YCTPOMCTBA CTPOOOCKONHUYECKOU pa3BEPTKH,
BHACOYCUNMUTENS, aldaBUTHO-IIMPpOoBOro npeobpaszosarens U
CHTHaJbHOro npoueccopa. GyHkUMH 00pabOTKM M HMHIAMKALHUH
BBINOJIHAET HOYTOYK. bJIOK nuTaHHs npeactaBaseT COOOH
AKKYMYIATOPHYIO Oatapero, B Ka4e€CTBE KOTOPOH NPUMEHAIOTCSH
HeoOcC/y)KMBaeMble CBMHLIOBO-KHUCJIOTHbiE€ Oaraped UMITOPTHOTIO
MPOU3BOACTRA.
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Pa6ora mpubopa oCHOBaHa Ha MCMNONB30BAHUU KIIACCHYECKHX
NPHHUMIOB paanoyiokalnuu. Ilepenaroumiet aHTeHHON npubopa
M3JTY4arOTCA UMITYTILChI MAJIOH VIHTEIILHOCTH (€AMHHLBI HAHOCEKYHADI ),
UMEKoLMe 2-3 noaynepuoaa KBa3MrapMOHUUYECKOIro CUrHana u
NOCTATOYHO LIHPOKHH CNEKTP M3Jy4deHHs. LleHTpanbHas yacrora
CUIHAJIa 3aBUCHUT OT THIa aHTEHHHI.

Br160op AnMUTEILHOCTH UMIYJIbCA ONpeAesaeTCs HeobXonumoii
IMYOMHOHM 30HAMPOBAHHA H pa3peuliaromei crnocoOHOCThIO nMpubopa.
s GOpMHpPOBAHUA UMITYJILCOB HMCIIOJb3YETCH BO30OYXKIAECHHE
IHAPOKOIIOJIOCHOMH NepeJaloLIed aHTEHHBI fiepenagoM HanpsaKEeHHUS.

HziydaeMplii B HCCIIEAYEMYIO CPERY UMIYIBC OTPAXKACTCH OT
HaXOALIUXCA B HEeH MpEeJMETOB WIH HEOQHOPOCTEH CPENBI, UMEIOIMX
OTJIMYHYK OT Cpeibl AUIIECKTPHUYECCKY NPOHHULAEMOCTHL HIH
NPpOBOAHUMOCTb, NMPHHUMAETCA WWHPOKOMOJOCHOH AHTEHHOHM,
YCHJIMBAETCA B LIMPOKOIIOJOCHOM YCHIIUTEJIE, [TPH MOMOLIIM aHaJIoro-
nudpoBoro npeodpazosarens npeodpazyercs B LUPPOBOM BUA U
3aIIOMHHAECTCA B JOJTOBPEMEHHOM 3alIOMHMHAIOIIEM YCTPOHCTBE 1A
nocneayrollei obpadborku. [locse 0bpaboTku nosryyeHHas uHpopmaLus
OTOOpa)KaeTCA Ha UHIOUKATOPE.

B KayecTBe TpaHCNOPTHOIO CPEACTBA MOT'YT MCIOJIb30BATHCH:
BE3MI€X0Jbl, CHErOXOAbl, aBTOMOOWIH, BepToaeThl. 11pU BHINOJIHEHHUH
paboT Ha 0ObekTax MajIOH NPOTHKEHHOCTH OO 1-2 KM MOXKHO OOOHTHCH
6e3 TpaHCNOPTHOIO CPEeACTBA, NEpeMellias reopajaap no UCCiaelyeMou
[TOBEPXHOCTU OYKCHUPOBKOW BPYUHYIO.

4. OIIbIT UCITIOJIB3OBAHUSA I'EOPAAAPOB B
TOPOKHOM XO3SIMCTBE

4.1. Onsim npumeneHuUs omeuecCmMeeHHbIX 2e0padapoe
MeTon noBEpXHOCTHOH pPafgMOOKAUUU TPYHTOB MOJYYHII
pa3seutHe B ObisiieM CCCP B Hayane 60-x ronoB (JleHuHrpaJACKuH
ApPKTHYECKHH U AHTapKTHYECKHH Hay4YHO-MCCAENOBaTebCKHH
uHcTUTyT, B.B. boropoackuii, B.H. Pynakos u M.A. I'uscOypr).
Henocratok nmepBeix pa3paboTok XapakTepH3oBajicd MaJjioH
paspewamouied cnocobHOCTHO, Tak Kak MNpHOOp oTauyaucH
HE3HAYUTEIHHOMN NTYOHHOMN 30HAMPOBaHHUSA, OCKOJIBLKY TOJNIBKO NMPH HEH

YAABAJIOCH OTAEJIHTDH OTPAXKAIOLIUNA CHI'HAJT OT 30HAMPYIOLIETO.

38



JIns yMEHBIIEHHS «MEPTBOH 30HbI» — OTPE3Ka BpEMEHH, B TEUEHHUE
KOTOPOT'O MPOHCXOAHMT 3aTyXaHHE 30HAHPYIOLIEro HMIYJbCa H
BOCCTAHOBJICHUE YYBCTBUTEIBHOCTH NPHUEMHOI0 TpakTa, — U.A. KykoM
6l IPUMEHEH METOHd «YAAapHOro BO30YXKJAEHHSA» AHTEHHBI, YTO
[I03BOJIWJIO PE3KO YAYUYIUHTH pa3speiuaroiuyro cnocobHocTs npudopa.
[Tocse 3TOro MeToA NOANOBEPXHOCTHOW PAAHOIOKALMNM TTOAYUHII
CYLIECTBEHHbBIN TOJTYOK B CBOEM PAa3BHTHH. 30HAMPOBAHUE BBINIOJIHAIOCH
B BLICOKOOMHBIX Cpefax: (BO by, BOAe, Topde, neckax, H3BECTHAKAX,
Mep3J/IBIX MOPOaax).

B npob6aemHon naboparopun Puxxckoro KpacHozHameHHOro
MHCTUTYTa HMHXeHepoB rpaxagaHckor aBuauuu (PKUHI'A) noa
pykosoacTeoM M.H. DunkensiuredHa ObuT co31aH A CELMAIBLHBIX
reosiokaropoB. lax, B 1976-1977 rr. 6b11 pa3paboTaH HazeMHBIH
paJIMONCKATOp ¢ yAAPHEIM BO30Y»aeHHeM aHTeHHbI. [Tono0HbIe paboThl
BEJIUCH H B JICHUHIpaICkOM A PKTHUYECKOM B AHTAPKTUYECKOM Hay4HO-
ucenenosarensckoM uHeTHTYTE (JIAAHUN).

Pa3zpaboranusii B PKUUI'A nazemHBIli paguonokarop Obin
MCNbITAH NPH NMOANOBEPXHOCTHOM 30HAHMPOBAHUH TOPPAHBIX
mectopoxaeHud B Jlareuickoit CCP u Bonoroacko# obnacru (nrybusa
30HAMPOBAHHA BEPXOBOro Topda cocrapnsia 8-9 M, a HUIUHHOTO —
4 M), a TaroKe NIPH ONPEACIEHUUA YPOBHA IPYHTOBBIX BOJ HA MECHAHBIX
U CVIICCHAHBIX ITOUBAX.

[lepBbIie OTeueCTBEHHBIE padOTHI 110 30HAUPOBAHHIO TOpda ObLIH
BbIlIOJIHEHbI HA TOP(MIHOM MACCUBE BEPXOBOro THUIla TepenecoBo-
I'panckoro mecropoxaenus KaauHuHCkoM obnactu (n. I'psiawr).
IIporsxkenHocTs Tpaccs coctaBuiIa okono 2,5 kM. Ilpu npoenenun
padoT ObiIO BBIMNOJHEHO IUECTh 3aX00B. JIig cOonmocTaB/ieHHUA
MOAYYEHHBIX PE3YJAbTaTOB C IeOJIOrMYECKHM NpodIwiIeM, a TaKkxKe /i
OMpeeICHM THNAa NMOACTHIIAOUIEro rpyHTa yepe3 kaxasie 100 M
Tpacchl NPOBOAMJIMCH PYYHbI€ KOHTPOJIbHBIE OypeHHA. AHTEHHBI
OyKCHpOBanuch 3a BE3AEXOHAOM Ha CaHIX Ha PacCTOSHHHM 5-7 M H
3aKperisanch Ha BoicoTe 30 cM OoT nmoBepXHOCTH. I'eHepaTop
BbipaOaTriBajl MMITYJILCHI JUIMTENBHOCTBIO 7 HC aMmruinTynoi 180 B ¢
qactoror 30 kl'u. Mccnenyemble y4acTKH XapakTE€pH30BaJIHKCh
TONMUUHON TopdsaHoro c¢nos or 0,8 no 3,3 M, a NOACTUIAOHIHMH
'PYHTaAMH SBJISJINCh NIECKU, CYNIECH, CYITIMHKHA ¥ MIMHbI. MHpopmauus
O TOAUWMHE TOpPsiHOro cnos wu3o0paxanace B BHIAE
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paguonpoduIorpaMMbl, Ha KOTOPOH HENPEPbIBHO PETHCTPHUPOBAJIUCH
J1BE€ APKOCTHbIE 3aCBETKH, OZIHE U3 KOTOPBIX COOTBETCTBOBAJIA CUTHAITY,
OTPa)X€HHOMY OT MOBEPXHOCTHOMN rpaHvubl Topda, a Apyras —
OTPAKEHHOMY OT IPaHHULIbI TOP(} — NOACTHIAIOLMHA MUKHEPAIbHBIN IPYHT.
CKOpOCTh pacnpoOCTpaHEHUA PaJMOBOJIH B TOp(dE olpeaenanachk mo
OTHOCHTEJbHbIM U3MEHEHUAM TOJILHHBI /IO U BPEMEHHOTO HHTEpBaJia
Mexay 3acBeTkaMH. CKOpPOCTbh pacnpoCTpaHEHHA 30HAUPYIOIETO
CUrHasga B topgde nojydyeHa 37,5 M/MKC, IpU 3TOM NOTPEHIHOCTL B
onpeaeieHMH TOMILMHBI C104 Topda He npeBbicunaa 3%.

[TonobHpie MCNBITAHUA NPOBOAWIKCH B JlaTBUHM Ha y4yacTke
NPOTAKEHHOCTLIO 7 KM. Hepes kaxapie 100 M BHIMONHANK PYyUYHOE
OypeHune. B kauecTBe repeaaryvka UCrnosib30BaH reHeparop nepenaja
HarpsKeHUs AUTenbHOCThIO 0,3 He amrinvtynoi 150 B, npueMHnka —
cTpoOOCKONMYECKMH npeoOpa3oBareb. 14 3anvcH, XpaHeHHUs U
BOCIIPOU3BEAEHUSA WHPOPMALMUM MCHONB30BAH JABYXKAaHAJbHBIH
MarHuTo®oH. Ilpu conoctaBieHUHU AaHHBIX PagUONOKAIIMOHHBIX
M3MEPEHUH W PY4YHOro OypeHusa abCoJIIOTHAs MOTrpeIiHOCTD
PAaJHOJIOKALIMOHHOTO MeETOoda He npesbicuiaa 26 cMm, a
CpPEIHEKBAAPATHYHAS IOTPELIBOCTh, pacCYUTaHHas 10 48 KOHTPOSTLHBIM
TO4YKaM, cCOCTaBuia 12 cM.

[Ipy BHINONIHEHHH BbiLI€YKa3aHHbIX paboT BHepBbie ObLIN
BbIJICJI€HbI CUTHAJIBI, KOTOPHIE (PUKCHPYIOT IPAHULY MEXIY CIOAMH
TOp(a, OTIHYAIOIUMHUCS BJIAKHOCTHIO M CTEINEHbIO Pa3fiOKEHHA, a B
OTACJBHBIX CJIYYasaX — MEXKAY TOPPOM U CanpoTieiEM.

BrinonHens! paboThl N0 PAAHONIOKALIMOHHOMY 30HAMPOBAHHUIO
MEpP3JIbIX FPYHTOB ¢ OOpTa caMosiera wiu Beprojiera. Ukazanocs, YTO
NTOXKHbI€ OTpakK€HHUS OT HEPOBHOCTEH penbeda MOBEPXHOCTH HE
NO3BOJIAIOT OAHO3HAYHO HHTEPIIPETHPOBATD PE3YJIBTATH! 30HAUPOBAHMA.

Ha ocHoge pa3paborok OTpaciieBoit HayYHO-HCCIIEA0BAaTENbCKOH
naboparopuu KannnuHckoro nonurexuuuyeckoro mHeturyra (OHWI
KIIH) B 1986 r. 8 CCCP Obln BbinyllieH NEPBBIA CEPUHHBIA anmnapar
C-023 «COKTH».

KpoMme Hero craguio ONnbITHO-KOHCTPYKTOPCKHX padoOT mnpoliel
nokarop 17-I'PJI-1, pazpabotanHbiii B0 BCeCOH3HOM HayuHO-
HCCIIE10BATEJIBCKOM HHCTHUTYTE pPajHOJIOKALHH AN H3YHEHHS
reoMep3JI0THOrO pa3pesa.
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B CCCP Hamiu npuMeHeHUe JIOKAaTOphl Ha HMNOY/IbCHBIX
curHanax. K HuM otHocurcsa craHuusa C-023, paspaboraHHas B
uHctutyre COKTH (. JIennnakan) npu AH Apmsauckoi CCP.

A.B. IlepexonossiM rpH BINOJTHEHHH 3KCIEPHMEHTANIBHBIX paboT
npuMeHUTHCh reopanap C-023 1 MakeTt, msrorosiieHHbiH B OHWJI KITH.
B kayecTBe INPUEMHOU U IepeJarolluX aHTEHH MCIOJIb30BaJUCh
LIHPOKOINONOCHBIE BUOPATOPEL, KOTOPBIE BHaYAJI€ NMPEACTABIAIM COOOH
[IBa JIETIECTKA U3 CTaJIbHOM 'MOKON CETKM ¢ MEJIKOH suehkoil. Pasmep
nenectka cocrtasiasn 250x400 mm. g yMEHbIIEHHS OTPAXKEHHUS OT
[TOBEPXHOCTHU TOpdha UCMOJIB30BAJCA JIUCT MOPOJIOHA (TOMUMHOM
15-20 cM), koTopbld mponuThiBanCs Boao#. [lozagnee B KauecTse
MPUEMHON M 1nepejawollied aHTEHH OBUIM HMCNONb30BAHBI
BRICOKOBOJIBTHBIE KaOENnH, YIOXKEHHBIE HA HECKOJBbKO CJIO0EB
IIPOIIUTAHHOrO BOAOM NOposioHa. McXoaHBIM MarepuaioM Al
MOoJy4eHUs NMPOQUIOrpaMm ABNANACH MATHUTHASA 3aIKCh, [T0TyYaeMas
B pe3yJbTare 30HJAMpoBaHUA O0oTHOro Maccupa. Mcnonwlyemas
KOHCTPYKIMs reopajiapa Obl1a eule aajieKa 0T COBEPILICHCTBA.

Tem He menee, B xoHuUe 80-x rogos A.B. IlepexonosbiM Obinu
pa3paboTaHbl IEPBBHIC OTEUECTBEHHLIE PEKOMEHIALIMH N0 U3bICKAHUSAM
ABTOMOOUABHBIX JOPOr Ha IOJIOCE BapbUPOBAHUS TPACChI C
MCIOJIb30BAHHEM METO/Ia PAaAHOI0OKaILHOHHOIO 30HAHPOBaHMSA C1a0bIX
rpyHToB. B Hayane 90-x roaoB uMm ke ObUIM NpOBeAEeHBI paboThl B
JananHoi Cubupu (0. CaMOTIOp) ¢ KCIOJIL30BAHUEM PaJHOI0KATOPA
I'PJ1-17, uzroroBneHHoro B EpeBaHCKOM OMBITHO-3KCIEPHMEHTANIbHOM
HHCTUTYTe. llpu HUcclieoBaHUAX CpenHEKBAaApaTH4YHaA OlIMOKa
onpenaeneHus NyOMHbBI MHHEPAJIBHOTO IHA cocTaBuia 0,2 M.

B cepeanne 90-x ronos HIIO «MHOU3ITPUBOP» (1. Tpouuk
Mockogsckoit obnactu) paspaborano nepeHocHo# reopagap «I'POT»,
KOTOPHIN XapakTEPHU30BaJCA MNOBBILIEHHON MOUHOCTBK C
OTOOpaXkeHHEM PaiHOJOKALMOHHBIX Npoduieii. KaxxaoMy H3MEepeHHIO
COOTBETCTBOBAJI CT0J10€L U3 64 CABUHYTBHIX BO BPEMEHH TOYEK, a4 BCETO
B Kaape 3anuchiBanoch 120 uamepenud. B apyrom pexume
perucrpuposBajlach BoJIHOBas ¢opma curHana. B namsatu panapa
XpaHuiiocs 10 64 kaapos, NpH ITOM ObLI1 BO3MOXEH IPOCMOTP JIHOO0To
M3 HAX Ha 3KpaHe H BbIBOJ Yepe3 NOCAeA0BaTE/IbHBIA IOPT B KOMITBIOTEP.

leopanap «I'POT» wumen craneaywmume TEXHHUYECKHE
XapaKTEePUCTHKU:
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Jrana3oH 4acToT, M v 25-150

Jluana3oH perucTpUpPYEMBbIX 3aAEPHKEK, HC ............. 2-102
JIMCKPETHOCTh PETHCTPUPYEMBIX 3a0E€PXKEK, HC .....2
YyBCTBUTEIBHOCTD NPHEMHHKA, MKB ..................... 300

AMIUIMTYJa CUTHAJ1a HA aHTEHHE

NEPENATUUKA, KB ... 10
[ToTpebnseMplii TOK OT aKKyYMYSIATOPHOM

Obarapeu 12 B:

[PH PETHCTPALMH, A ....venreeiiireiecreeiieereeaerereans 2,5

[IPH IIPOCMOTPE, A ..., eeeereerenraaneaenns ..0,3
OOLHAA MACCA, KT ceeeniiiiineeeeeeieereennraieessssserensssssnsessens Menee 10
Huana3oH pabouux TeMNepaTyp, TPa’ ..-..ccccveeennen.. -10 —+40

B 3T0T XK€ nepuon BpeMeHH B PeKJIAMHBIX MaTepuasiaX MoABUINCH
cBeneHua o reopaguosiokarope «JIOKAC-2», kotopeiit obecrieuunBal
HEMNpPEPbIBHOE NPOQUIHPOBAHHUE BAONB JIUHKUU HaONoneHus. Biiepsble
B POCCHH 3TOT reopagHonOKaTop pasMeIlancs B repMETHIUPOBAHHOM
Ky30Be-(yproHe, yCTaHOBJIEHHOM Ha CaMOXOIHOM LIACCH NOBBILIEHHOM
npoxoauMocTu aBToMoOwig 3MJI-131. BeiuucauTenbHbli KOMILIEKC
reopaauonokaropa 61 noctpoeH Ha 6aze Mukpo-3BM. Orobpaxenue
HHGOPMALIMK OCYLLUECTBIIAIOCH Ha 3KpaHe BUACOTEPMHUHANA C [IBETHOH
pacTpOBOM HHAMKALMEH pa3pesa cpenpl. Perucrpauus nHPOpMaUHH
OCYILECTB/IJIACH HA MAarHUTHOM HOcHTee. [{aHHpIi npuOOp OTiIvMYaIy
CJIEAYIOLIHE XapaKTEePUCTUKMU:

[ TyOHMHA 30HIUPOBAHMA, M c...vvvieeeeiirneneeaneeneciaeeans 1o 120
Pazpelraromias crnocoOHOCTh 1O IMyOUHE, M .......... 0,5
Yacrota 3oHaupyowmero curuana, MI'u ................. 30-250.

B 1997 r. OO0 «JIOT'HC» npoBeno uccrnenoBaHHUA C
KCIOIb30BAHHEM CBOEH, OTHOH U3 COBEPLICHHBIX HA CEMOAHSIIIHNUN AEHD,
KOHCTPYKLIMH reopanapa Ha Beiboprckom mocce (Cankr-Ilerepbypr),
Ha yyacTke OxTa0pbckoit xene3nol noporu (Mockorckas obnacts), Ha
TEPPUTOPUH NMPOECKTUPYEMOTO ra3onpoBoaa B BeiboprckoM paitoHe.
['eopagap obecrneunBay MakCHMAJIbHYIO rTyOMHY 30HaupoBaHus 0,3-
8,0 M, paspeiuaronryto crnocodHocts 0,06-0,3 M B 3aBUCHMOCTH OT THIIA
aHTeHHOro 0J10ka. BeinonneHnHsbie paboTts! noaTBepaAniu 3pPEKTUBHOCTS
reopajaapa rpyv H3MepeHMIX B IPYHTax ¥ NOPOAaxX, HMEIOUIMX BBICOKOE
AEKTPUYECKOE CONPOTHUBIIEHUE: CYXHX I€CKaxX, FHeHCax, 'paHUTAaXx,
M3BECTHAKAX, NMPECHbIX JbJaX M BOAE, B TO BpeMs Kak rnyOHHa
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30HAUPOBAHHUS PE3KO CHHXKAJIACh B TAXKEJBIX FPYHTAX THNA IVIMH W
CYTJIUHKOB.

B Hacrosiuee spems reopaaapsi I I1 HUMnpuOopocTpoenus um.
B.B. TuxoMuposa u OO0 «JIOI UC» umeroT caeayrouiye TEXHUYECKHE
XapaKkTepUCTHKH (Tabi. 1).

Tabnunpa l
Tunreo-| Tun | YacroTa ﬁrJTyfiHHaﬂ P;pe- I Macca | [ToTpeb-
pajapa | aHTCHHB! | AHTCHHBI, | 30HAUPO- | IAI0IIAsA | KOMIUIEK- | JIsieMas
Ml | BaHHA, M crocod- | Ta, Kr MOIIL-
HOCTh, M HOCTh, BT
et r - |
«l'eon» | ABb-25 25 20-30 1,5-2,0 12,0 8,0
. AB-50 50 15-20 1,0 11,0 3,0
I AB-100 200 8-15 0,5 10,0 3,0
— 4 et e bl ittt ﬂ
«I'ean | AB-250 250 4-8 0,25 14,0 7,0
Ab-400 400 2-5 0,15 8,5 | 5,0
«3oHn» | Ab-700 700 1-3 0.1 45 | 5,0
Ab-1200! 1200 0,5-0,8 0,05 | 3,75 5,0

B utoHe 1998 1. B LiengX OLIEHKH BO3MOXXHOCTH 3QPEKTHUBHOIO
NPpUMEHEHHUA reopagapos ApXaHrejabCKHM roCyJapCTBEHHBIM
TEXHUYECKUM YHHUBEPCUTETOM COBMECTHO C LIEHTpOM peruoHanbpHbIX
reoPU3n4YECKUX U NeOIKOJIOTHYECKUX HCCIeNoBaHUN «IeoH» OblLIo
BBITIOJIHEHO 00CJ/ieIOBaHUE YYAaCTKA MPOTAKEHHOCThHIO 16 KM
aBTOMOOMJILHOM A0pOoru ApxaHrenabck — Mockaa.

O6cnenyeMbld y4acTok ObLT HOCTPOEH B 70-€ roasl B npeaenax
XO/IMOropcKOro paoHa ApXaHrenbCKoi 00J1laCTH ¥ HA MOMEHT
MCCIeJOBAHUH  HaXOAWJICA B  HEYAOBJIETBOPHTEIbHOM
IKCIUTYaTALlMOHHOM COCTOSIHHH.

[Tpu 0bcnenoBaHUAX Ha KaXK/10M KHJIOMETPE BBIOMPAIH B CPEAHEM
no 10 yyacTkoB NMPOTSKEHHOCTBIO 10 5 M KaXAbIH, HA KOTOPHIX
BBITTOJIHSTA HENTPEPBIBHOE 30HIHPOBAHUE.

PaboTtel ObLIM TIPOBEEHBI NPEUMYLUECTBEHHO I€OpajapoM C
aHTeHHOW A4 (yactora 400 MI'u), koTopas npeaHasHayanach s
ONpEeLCIEHUS IPYHTOBO-IHAPOreoNoruyeckoro paspesa. Ilapametpnl
M3MEepeHUH BbIOMpanuUCh TaKMMH, 4YTOObI obecre4HBanach
pa3pewmarouias CriocOOHOCTD 10 BEPTHKAJIU NMOPpAAKa 15 cM.
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AHTEHHa pPaBHOMEPHO MNepeMelanach onepaTopoM nmno
NOBEPXHOCTH MOKPBHITHS NPHU PYYHOH TPAHCMNOPTHPOBKE C TAKOHM
CKOPOCTBIO, KoTopas ofecnedyrBaia 3alaHHOE KOJIMYECTBO pealu3alui
Ha QUKCHPOBAHHOM IJTHHE y4acTKa.

[Ipu BeinonHeHUU paboT HHPOpPMALIUSA B BHAE OTAEIbHBIX A1
Ka)XI0ro S-MeTPOBOro y4acTka ha/ioB HAKAIUTMBAIACh HA <OKECTKOM)
nucke komnblorepa Notebook Pentium. Bpems pabortsl B nose
OrPaHUYMBAJIOCH TUITOM MTPUMEHAEMBIX MCTOUHUKOB IIMTAHHA, @ HMEHHO:
akkymyasatopor HV 7-12 (SInonus) eMkoCTIO 7,5 A/4, HO3BOJIAIOLIKX
BECTH nojiesbie padboTel B TeueHue 12-14 4 exxendeBno. [loazapsanka
aKKyMYJISTOpa NpOM3BOAMIIACE OT cepuiiHoro Ojoka 220/12 B, 2 A.
KoHTposibHOE OypeHHE BbINOIHAIOCH B TPEX TOUYKAX, Pa3MEUIEHHBIX B
Hayajie, cepeJuHe W KoHLEe o0cneayeMoro y4acrka aBTOMOOHIBHOM
NOPOTH.

Bce dalinsl obpabareiBanucs B Llentpe «I eon» no nporpamme,
NO3BONAKOIENH YBEIHUYUTh KOHTPACTHOCTb, CHHU3UTh BJIHUAHHUE
NMOTrpeUIHOCTeN, OCYHIECTBUTL MNepeBoa (aWIOB B pPeXUM
BHAc000paboTkn U T.4. B pesynbrare ObLJIM MOCTPOEHBI BOJIHOBHIE
M300paKEHHA O JUIMHE H NTYOHHE KaXKIOTO 5-METPOBOIO y4acTka B
NpOAOJBHOM Npodune U 12-METPOBRIX YYACTKOB B IOMEPEUHOM
npodune. I'paBuitHO-iecyaHas cMeCh HAEHTHOULMPOBAIACH FOTYObIMM
JIMH3aMM, NECOK KaK TOJIIIA 3€JIEHO-)XKEATO-roayboro 1BeTa, Cynech Kak
[IECOK ¢ BKIKYEHUAMH CHHEIO UBETA CYIVIHHOK — MNPOCTOHKaMH
KpacHOro 11BeTa, @ YpPOBEHb I'PYHTOBBIX BOJ — CJIOEM CHHE-KPacHOTo
1[BETA.

[To pesynbsraram oOcieA0BaHHIA MTOTYYEHbI CIEAYIOUIHUE BHIBOBI:

1. ConocraBieHUE MaHHBIX OYpeHHA M I€opajiapHOd CHEMKH
NOKa3ajlo JOCTATOYHO BBICOKYIO CTENEHb UIAEHTUYHOCTH IO
reoJIOTHYECKOMY Pa3leicHUIO, a pa3HUIa B OnpeleeHUd ryOouH
3aJ10)KEHMA FTOPH3OHTOB B TPEX KOHTPOJIbHBIX CKBAXKHHAX, MPOOYPEHHBIX
no 2,5 M, usMeHsnacs B npegenax or § go 8 cm (tada. 2). [lpu atom
MaKcHMaibHas ownbxa, coctapuBmiasg 8 cm, Oblia 3adUKCHpOBaHa
TONbKO B OAHOM CJIy4ae, YTO MOXHO OOBACHHTH HONYLIEHHOH
NOrPELIHOCTBIO ONPEACNEHHUS 3aTI0KECHHUA re0OTHYECKOrO 1UiacTa rnpy
pPY4HOM OypeHUH.
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Tabnanuuma 2

[ Ne l Cnoii reoNOTHYECKOTO ['myOuna 3aN0XKeHHs 0T | PasHOCTS |
CKBa- paspesa | NOBEPXHOCTH MOKPHLITUA, | onpene- |
| JKUHBDI | M, 110 pe3yJibTaTaM NEeHUs
I_pyqﬂoro | sonmupoBanus | TTYOHH |
OypeHus | reopamapom | ~&10KE
bt —_—
I |AcdanbToOETOH M rpaBUHHO- |
necyaHas cMecCh 0,00 | 0,00 -
; [Tecok MbineBaThlit 0,19 0,20 0,01
CyrianHoK JIerKui 1,10 1,02 0,08
YI'B 1,55 1,50 0,05
2 |AcdanbtobETOH U rpaBHIHO-
ebeHouHas cMech 0,00 0,00 -
Tlecox MEJIKHUIA i 022 | 0,24 0,02
[Tecok mpliieBaTsiii F 0,85 0,90 0,05 |
CYrjMHOK ITBIIEBATHIN 1,20 | 1,22 0,02
YI'B 1,15 1,15 0,00
T ; _’_
3  {AchanbTo0eTOH U rPaBUHO- |
necyaHas CMech | 0,00 0,00 | -
Ilecok nuineBaThIfA 0,18 0,22 0,04
CyrjIHHOK JIETKHi 1,80 1,85 0,05
YT'B ne 3apukcupoBan - - |-

2. AHTeHHOH A4 He NpeacTaB/IAeTC BO3MOKHBIM BBISBHTH
TOJIIMHY acaibTOOETOHHOrO CJIOsl, U3MEHSAIOWIYIOCA B Mpeaenax
4-8 cm. [lpu GospLIOW BapHallMM TOJNINMHBI KOHCTPYKTHBHBIX CJIOEB
ObLIM YCTaHOBJIEHB! CIIEAYIOLIHE CPEHHE Pa3MEPBI: TOJILIMHA ECYaHO-
rpaBuiiHON cMmecH 10-20 cM; HHXKHUHK CIOHM OCHOBAaHHUS H3 Necka
NBUIEBATOr0 WK 3awieHHOro 3epHuctoro 50-70 cMm. Cpegnas BeicoTa
HaceInu cocrasuna 1,0-1,2 M, a mybuHa 3aneranus ypoBHs rpyHTOBBIX
BOJ (BepxoBoaka) Oonee 0,7 M, HO MeHee 1,0 M OT MOBEPXHOCTH
NOKPBITHS.

3. Ha 15-25% yuacTkoB Obli1¥ 3aHKCHPOBaHbBI CTPOUTEILHBIE H
SKCITyaTallHOHHbIE OLIMOKH (TOJIIIHHA NTECYaHOro OCHOBaHMS MeHee
0,5 M wim necuansiii cnoit BooOIE OTCYTCTBYET, BbICOTA HACHIIIA MEHbBILIE
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1 M, TONILHHE BEPXHETO CJI0si OCHOBAHHMSA W3 MECYaHO-IPABHHHOH CMECH
menee 10 cM, rpyHTOBBIE BOABI 3a(HKCUPOBAHbI Ha ITIYOUHE MEHEe
0,7 M OT NOBEPXHOCTH TIOKPHITHA).

4. Tonpko 3% obcneagyeMbIX Y4aCTKOB YAOBJICTBOPAIOT BCEM
HOPMATHUBHBIM NMPOECKTHbLIM, CTPOUTEIbHBIM H IKCIUIyaTallHOHHBIM
TpeOOBaHUAM.

5. Ha nonepeyHbIX pa3pe3ax BbIABIECHbI HAPYIUIEHHUS NIPOEKTHOIO
[MOJIOKEHUS MOBEPXHOCTEH: NMOA MPOE3XKEeH YacThbiO MON ACHCTBHEM
JUHAMUYECKUX HArpy30K NPOH30ULIJIa NpOocadKa MOACTHIAIOLIEro
CYITHUHHCTOrO IrpyHTa ¥ 00pa3oBaioCh KOPBHITO, B KOTOPOM
«3acTpavBaercay BOAA.

6. YcTaHOBIeHO, UTO Ha 97% 00c1efyeMbIX yUaCTKOB HEOOX0OAUMO
BHaYasie 00eCIIeYHTh BOAOOTRO U3 aKTUBHOM 30HBI 3€MJIAHOTO MOJIOTHA
(ronepeyHble APEHAXKHBIE TIPOPE3H) U MOBEPXHOCTHBIH BOOOTBOX
(BOJIOOTBOZHBICE U DOKOBBIE KaHaBbl, a TaKXe ApPeHAXH rnybokoro
3aJI0K€HUA), a4 TIOTOM HPUCTYIIATh K YCUICHHUIO JOPOXKHOW OHEXKIbI.
Jluwrs Ha 3% 0bcieayeMbIX yHaCTKOB JOCTATOYHO BBIMTOAHUTL YCHIACHHE
NOPOXKHOM 0J1€kKAbl 0€3 OCYLUEHUS TPYHTOB 3EMJISHOTO TOMOTHA.

7. Ha yyacTkax aBTOMOOW/IBHBIX JOPOr € 3aCTAMBAIOILUMHUCH
MOBEPXHOCTHBIMHM BOJAAMM B KIOBETAX W pe3epBax MpOCMarpUBaIOTCA
MJIacThl CHOJ3A0UWMX CJOEB NOA HEYKpPEIJIEeHHbIMH O00OYMHAMM,
MONEPEYHbINA YKIIOH KOTOpbIX aoctUraet 20%.

B xone ob6creqoBaHui ObUIM MOJNYYEHb! YAOBICTBOPUTE/IBHbBIE
PE3YALTATHI M0 3P PEKTUBHOCTH IPUMEHEHUS r€OpPaapOB ¥ BbisiBJIICHBI
HaIpaBieHUs JAIbHEHLIUX HCCIEAOBAHUMN:

1. HeobxoaumMo nmoay4yHUTH NMOMHUMO BOJTHOBOIO H300pa)keHus
KOJIMYECTBEHHBIE 110KA3aTE/IU MPOXOXKACHNUS CHIHAJia B TOW WM JpYIroH
Cpeae, YTO NMO3BOJIUT B JAJIbHEHUIEM JOCTOBEPHEE UHTEPIIPETUPOBATD
pe3yabTarbl 30HAUpPOBAHUA. C 3TOH weENbIO pPaLMOHAABHO
[IPOMOAECAUPOBATD H IOCTPOUTH TAPHPOBOUHBIE KPUBBIC IPOXOXKIAECHHA
CHIHaJIa B pa3HbIX MPYHTOBBIX Cpeiax v MPH UX pa3IMYHOMN BIAXKHOCTH.

2. Pe3ynbrarsl reopajapHoro «peHTreHa» MOXKHO CONOCTaBUTH €
AaHHBIMHK 00cAefOBAHHH aBTOMOOHIBHBIX AOopor (HampuMmep,
POBHOCTbIO, MOZIYJIEM YIIPYT'OCTH HA MTOBEPXHOCTH KOHCTPYKLIMH H AP.)
Ha OJHUX M TeX X€ y4acTKax, YTO APEeAOCTABHT BO3MOXXHOCTh AAaTh
MOJIHbIE ¥ TOYHbIE PEKOMEHIALIMH IO BHINOIHEHHIO PEMOHTHBIX padoT.
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3. Heobxonuma pa3paborTka TeXHUYECKHX YCIOBHH MO
00CIeN0BAaHHIO YYACTKOB ABTOMOOM/IBHBIX JOPOr € HCIOJIb30BAHUEM
reopanapos.

4. Pesyneratsl obcnegorauunit nenecoobpa3Ho CBOAMTH K
[IOCTPOEHHIO NPOCTPAHCTBEHHOH KAPTHUHKH, HA KOTOPOH MOXXHO YBH/IETD
pacrojioXXeHHe MOJOUIBbI CJIOEB JOPOMKHOM OAEKAbI H NOACTHIIAIOLUX
FPYHTOB, a TAKXKE MPOrHO3UPYEMOrO MOJIOKEHUA PACUETHOTO YPOBHA
PYHTOBBIX BOI B mpejesiax MojiOChkl OTBOJA aBTOMOOH/IBHOM JIOPOTH.
Takas KapTUHKaA NMO3BOJIMT NPAaBUJIBHO Ha3HAYUTb BHUJLI PEMOHTHBIX
paboOT U PEKOHCTPYKLIMM CYLUECTBYIOLIMX aBTOMOOUIILHBIX AOPOT:

5. Ans noaHoTel HHPOPMaUKMU O COCTOAHUH 3KCILUTyaTUPYEMBIX
aBTOMOOMJILHBIX J10pOr 3P (PEKTHBHO KOMIJIEKCHOE MCIIONB30BaHUE
reo(U3HYECKAX METOROB (CEUCMOPA3BEIKH, INEKTPOPA3BEAKH H T.11.),
KOTOPbIE MO3BOJIAT U3YYHUTH JOCTATOYHO INNIYOOKHE IOPU30HTHI (A0
100 M), Tak Kak, MO AaHHbIM I'€OMHU3UKOB, BCE MPUIMIOBEPXHOCTHDIE
HapYLLIEHUs HEIIOCPEACTBEHHO CBA3aHbI ¢ IIYOHHOH.

6. Ha yuvactkax, HeOIaronpuaATHBLIX NO TPYHTOBO-
FHAPOreoIOrHYeCKMUM YCJIOBHAM, Lejieco00pa3HO NPOBOJAUTD
MOCTOSIHHBIE MOHMTOPUHIOBbIE HAOIIOEeHHUS.

[IpuMenenue reopanapos npu obcneloBaHUM aBTOMOOMIIBHAIX
AOPOr 3KOHOMHYECKH 3PPEKTHBHO, TAK KAK TOYHBLIH «PEHTIreH»
BHYTPEHHEI'O CTPOCHHUA 1OPOKHBIX KOHCTPYKLUMH MO3BOJTUT BKJIAAbIBATH
OrpaHUYEHHbIE UHBECTULIMH B HEOOXOAUMbBIE BUAbl PEMOHTHBIX paboT
110].

OJKCNEPUMEHTAJIbHBIE O0CHEA0BaHHA aBTOMOOMJILHBIX JOPOT ¢
HCIO/Ib30BAHUEM I'€0PaiapOB BhINOJHAKOTCA Takke B HoBocubupcekoid,
Caparosckoit, MockoBckoi, Hwkeropoackol obnactax U APyrux
peruonax. OgHaKo 4O CHX MOp He pa3paboraHa €aMHas METOAHKA
BbIITOJIHEHMs padoT, Oosiee TOro, TEXHOMOTUs pacliM(pPOBKH PE3YJIbTATOR
U3MepeHut TpeOyeT HakomieHns 00abHIOTO ONBITA ¥ HAY4YHO-
TEXHHYECKOTO0 O00CHOBaHHA.

5. TEXHOJIOT'YM IPUMEHEHMWA '’EOPAJJIAPOB B

JTOPOXKHOM XO3SIVICTBE
B 3aBUCHMOCTHU OT peluaemon 3aa4yu NMpUMEHEHHE T€opPaaapoB

BRITIONHAETCH IO Pa3JiMYHBIM TEXHOAOTHAM. OﬁCHeﬂOBaHHe
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CYIECTBYIOIIHUX ABTOMOOMIBHBIX NOpOT, IPYHTOBO-
THAPOTreONIOrHYECKHUE H3BICKAHUA AN TMPOJIOKEHHUS Tpace
aBTOMOOMJIBHBIX JOPOr, pa3BeaKa KapbepoB HOPOXHO-CTPOUTENbHBIX
MaTE€pHaJIOB U T.A.

5.1. Texnonozusn 06cn1e008anuUR IKCNAYAMUPYEMbIX
aA8MoMoOOUTbHBIX 00PO2

JlaHHas TEXHOJOrus ONnpeeaseTcs Kak LeIIMH M 3ajayaMu
oOcneA0BaHUM, TAK U KOHCTPYKLHEH reopanapa, UCIOJIb3YEMbIM
TPaHCNOPTHBIM CPEACTBOM, KOJIMUECTBOM ITPUMEHAEMBIX OTHOBPEMEHHO
AHTECHH, UHTEHCUBHOCTBIO [JBHKEHHUS MO CYIIECTBYHOIUEH A0poTe,
COCTOSIHUEM TOKPBITUA U LWUMPHHOH MPOE3KENH YacTU. B 3aBUCHMOCTH
OT MEPEYUCIIEHHOTO MCMOJIb3YIOTCH Pa3Hble METOAMKH MPOBEACHHUS
00CJj1e10BaHHH.

Llenbro 00cnen0BaHUS MOTYT OBITb:

® [IpOBEPKA TOJIUHHBI KOHCTPYKTHBHBLIX CJIOEB HOPOXKHOMU
OLEX/Ibl ¥ TOALMHBI CJIOER FPYHTa 3€MJISHOIO NOJI0THA, OGHOPOAHOCTH
MCTOJIb3yEMOI0 'PYHTA KaK MPU NMPUEMKE BbINIOJHEHHbIX paboT, Tak U
NpU IKCIJAyaTauuu NOPOF /i OUEHKH COCTOSHHSA JOPOXKHOMH
KOHCTPYKLIMM U HA3HAYE€HUS PEMOHTHbBIX MEPOIIPUATHH;

® OLEHKAa YCTOWYHUBOCTHU IPYHTA 3EMJISHOTO MOJIOTHA HA
y4yacTKax cjabbix v nepeyBnaXHEHHBIX I'PYHTOB B Mpoliecce
3KCIUTyaTal My aBTOMOOM/ILHOM JOPOTH;

¢ onpeAesieHHEe rIIyOMHbBI 3aJI0XKEHUS YPOBHA I'PYHTOBBIX BO/
JUTA OLIEHKH 3(P(PEKTUBHOCTH pabOThi APEHUPYIOIUUX YCTPOMCTB;

®  MOHUTOPMHIOBbLIE HADIOAEHHMA 32 paCNIpeICTICHHEM INTYOHHDI
[IpOMEpP3aHHUA TPYHTOB U U3MEHEHHEM YPOBHS TI'PYHTOBBIX BOJ B
TpoLecCe IKCIUTYaTalMi aBTOMOOWIBHOM TOPOTrH U MHOTHE JpYyTrHe.

CaMbIM pacnpOCTpPAaHEHHBIM SBJISAETCH NMEPBOE HAIPaBJIICHUE
obcienosanuii. B 3aBUCMMOCTH OT KOHCTPYKUHMM reopajapa H THIA
AHTEHH Pa3/Iu4aloT CNeAyrollee UX HA3HAYECHHE:

¢ DYNOPHBIA reopajap — HUCIONb3YETCA AJI8 OnpeneeHHS
TOJIIIHHBI HOKPHITHS JTOPOXKHOHN OLEXKbI;

®¢ T[PYHTOBBIA reopagap — AJIs ONpeac/IEeHU] TOJILIHUHBI
KOHCTPYKTUBHBIX CJIOE€B JOPOXKHOHK OACKAbI H CJIOEB I'PYHTOB 3€MJISHOIO
MOJIOTHA M MOACTUNAIOLIEIO OCHOBAHHMS,
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® TIpH COBMECTHOM H OJHOBPEMEHHOM HCMOJb30BAHHH
pyIIOPHOIO B rPYHTOBOTO Teopajiapa yCTaHaBIMBAIOTCA TOMLMHBI KaK
MOKPBITUA, TAK U CIOEB JAOPOXKHON OJEKBI, 3€MJISHOrO TNMOJIOTHA U
[OACTHIAIOMIET0 OCHOBAHHUSA, U TIPH 3TOM CYLIECTBEHHO MOBBIIIIAETCS
TOYHOCTb ONPEAEIICHHA TOLIHHBI CJIOEB.

B 3aBMCHMOCTH OT MCHOJIB3YEMOro TPaHCMOPTHOIO CpeacTBa
onpeAenasoTCS NMPOU3BOAUTENLHOCTE U BUA pabot. Tak, npu
MPUMEHEHHUH aBTOMOOHIISI HITH IPYroro ObICTPOXOAHOTO TPAHCHOPTHOTO
CpelCTBa reopajapHsie 0OC/IE€NOBaHHUS NPOBOAATCA B MPOJOTILHOM
HanpaBJIeHWH, 110 OJAHON WIN OBYM MOJIOCaM ABHXeHHs. KonnuecTBo
obcneayeMbix MOI0C HA3HAYAETCA 3aKA3YMKOM, TaK KaK YHCJIO T0JIOC
3aBHCHT OT BBILEJIAEMbIX (PUHAHCOBLIX CPEACTB Ha o0cieaoBaHHeE.
OnTUMaldbHBIM BapUAHTOM SIBISETCS MCHOJb30BaHUE mpuuena ¢ 3-4
aHTEHHAMH, IIOJTHOCTHIO NMEPEKPhIBAIOLIMMH I10J10CY ABHXKEHUS, TaK Kak
3TO IMO3BOJIAET MMOJYYUTh I'€OJIOTMYECKHH pa3pe3 KaK B MPOAOJILHOM,
TaK U B TOTMEPEYHOM HarpasjieHHHU. [Ipu nepemelneHun reopaaapa
PY4YHOW  TpAaHCHOPTUPOBKOH 0O0C/HeqOBaHHUA [IPOBOAATCH
[IPEUMYUIECTBEHHO OQHOW AHTCHHOU WM ABYyMA (MpHMeHSEMBIMH
MOTIEPEMEHHO, HO OTAMYAIOIUMHUCA TI0 4aCTOTE H BO3MOXKHOCTSAM) Ha
HeOONBIIKUX MO NPOTAKEHHOCTH ydacTkax nopor (1-15 km). Ilpu sTom
M3MEPEHHUS HAa YYacTKax aBTOMOOHMJIBHBIX JOPOI, HMEIOUIHUX TLI0X0€
COCTOSHHUE TIOKPBITHA, NPOBOAATCA HE TOJILKO B MPOJOJABHOM, HO H B
NOTepPEeYHOM HAMNPABJICHHUM (OT OLHOH OPOBKH 3e€MIJISHOIO MOJIOTHA 10
npyrou). 1lpu BHIMONHEHNU H3MEPEHUH B NMOMNEPEHHOM HalNpaBiCHUH
OTHaZaeT HEeOOXOAHMMOCTH IPOBOAHTH H3MEPEHHUI B OOOHX
HampaBneHUIX MO ABYM M0JI0CaM JBHIKEHHUS.

Hu3kas HHTEHCUBHOCTD JBHWKEHUA aBTOMOOUJIEH Ha NOPOre He
OTPa3UTCAd Ha TEXHOJOTWHW BBINIOJHSEMBIX paldoT. Ilpu 6onpuioi
HHTeHCHUBHOCTH ABHXkeHUs (Oosiee 2000-3000 aBT./cyT) BBINOJHEHHE
obcnegoBaHUM TIyTeM TIEpeMeElleHUA reopajgapa pYy4dHoOH
TPaHCNOPTHUPOBKON CTAHOBUTCS NPAKTHYECKH HEBO3MOXKHBIM, TaK KaK
3TO MOBJEHET 32 COO0H NMEepeKpbITHE MM OrPaHHYCHHE JIBHKEHHA
TPaHCMOPTHHIX CpeAcTB. B TakoMm cinyuae paboTel HeoOXxoaumo
[IPOBOIUTEL B HOYHOE BPEMSA, KOTJ1a HHTCHCHBHOCTD ABH)KEHMS IOCTHIaeT
MHHHUMAaNbHOrO 3HaYeHHUA. [Ipu oOCaenoBaHHH C HCMONb30BaHHEM
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aBTOMOOWIEH Aa)Ke BbICOKAsA HHTEHCUBHOCTH JABWXKCHHA KakK-HUOYIb
CYLL{ECTBEHHO HE MOBJIMAET Ha TEXHOJIOTHIO BBITIOJIHEHHS padoT.

[Inoxoe coOCTOSHHE TMOKPLITHS UIH YepeaOBaHHE TJIOXOro ¢
XOPOMIUM NOTPeOYIOT CYHIECTBEHHOTO CHMXEHHS CKOPOCTH
TPAHCIOPTHLIX CPEACTB ¥ MOI'YT OTPHUUATEIBHO MIOBIUATH Ha PE3Y/IBTATHI
obcnenoBaHuil. [1lo3TOMY NpH NMIOXOM COCTOAHMM MOKPBITHS
Lejiecoodpa3Ho fepeMeniatb reopaap 1o NoBepXHOCTH NOKPHITUS
OYKCHPOBKOH BPYUYHYIO.

Ha aBroMobOunsubix noporax II-IV kareropuit (aBe nosuocel
ABH)KEHHA ), KaK MPaBWIO, NPU HAJUYUH TPAHCIOPTHOIO CPEACTBA
3aMepbl IPOUM3BOJAATCA HENMPEPBLIBHO, CHa4Yal1a B IPAMOM HallpaBICHUM
0 OJAHOM MOJIOCE ABHKEHUA, @ MOTOM B OOpaTHOM HanpasJICHHHU IO
Apyrou nosioce ap>xeHus. Ha arromobunbHbIX poporax | kareropuu
Yalle BCero H3MepeHHM BBINOJTHAIOTCS MO OJHOU LEHTpaIbHOH 10J10Ce
B OJHOM Hanpap/IeHHWU U TaKXe MO OOHOHW LUEHTPajbHOH FMOJOCE B
obparHoM HampaBiaeHuu. IIpu 3TOM LiEN€C000Pa3HO CHATHL paspes B
MOIepe4YHoOM HamnpabjiieHHHM ¢ warom 20-500 M B 3aBUCHMOCTH OT
COCTOSHHS aBTOMOOWIBHOH JOPOTH.

[Tpu BbITTOTHEHHHM 00CI€IOBaHUI C PYYHOH TPaHCIIOPTHPOBKOM
reopagapa ['ll HUMnpubopocrpoeuus um. B.B. Tuxomuposa u
O00 «JIOI'UC» ucnons3yloTcs HECKOIBKO PEXKHMOB H3MEPEHUM:
paboTa Mo waram, HENpepbiBHO, HEMNpPepbiBHO ¢ MOAM(HKALHEH,
O0OHapyXEHHUS U N0 CMEICHHUIO.

«PaboTta mo umlaramM» HCHOAb3YETCS NPH BLINOJHEHUH
o0cienoBaHUM M 3apaHee OTMEUEHHBIX TOYKAX NMOBEPXHOCTH,
[IEPEABIDKEHUE reopasiapa OCYLUIECTBIACTCA OT TOUKH K TOYKE, B KOXKIOH
M3 HAX MPOU3BOAUTCA U3MEPEHHE. TaKkoH peXXKUM MOXKHO UCTIONB30BATh
npu o0CIeJ0OBaHHUA aBTOMOOMIIBHBIX JOPOI KAK B MPOAOJIBHOM, TaK U
MONEPEYHOM HAIPABICHHH.

PexuM «HenmpepbiBHO» MpeayCMAaTpUBAECT 30HAUPOBAHUE B
ABTOMATHYECKOM PEXXHMME NPU PABHOMEPHOM NEPEMELIEHUY AHTCHHDI
o nosepxHocTd. 11lo poctuxenun Habopa 3agaHHOro KOJIH4YECTBA
CMTHAJIOB UX NpPUEM 3aKaH4YHBaeTCA. Takod pexXUM MOXHO
PEKOMEHAOBATH NIPH 00CAEeNOBAHUU aBTOMOOHIBHBIX JOPOr B
[IONEPEYHOM HATpPaBIEHUU WIH 3alIUCH KOPOTKMMHU OTPE3KaMH 4epes
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UHTEPBAIBI B MPOJOJILHOM HallpasjeHUH (Hanipumep, otpe3ok 10-15 M
yepe3 UHTEpBa 5-100 m).

«MoauULUUPOBAHHBIA PEXHM HerpepbiBHO» Opearoaraer
MPOU3BOJHUTh 30HIHPOBAHHE B aBTOMATHYECKOM peXHMeE MNpH
paBHOMEPHOM IE€PEMELICHUH aHTEHHBI 110 MOBEPXHOCTH, HO MOC/IE
[OJIY4EHHA 3aIaHHOIO KOJIMYE€CTBA CUTHAJIOB UX IIPHEM NPOAODKAETCA,
¥ Ha rpaUyeCcCKOM H300paXKEHHH CHIHajIa CaMble MO3AHHE CHIHAJIbi
3aMEHSAIOTCA Ha HOBbIE. TakOH pexkUM MOXKeT ObITh MPUMEHEH Ha CTaIuH
[IPEAABAPUTEILHOIO 30HIMPOBAHHA B LIENAX YCTAHOBICHUS ONITUMAJIbHBIX
apaMeTpoB npubopa ¥ BeIOOpa NocaeayoIed TEXHOIOMHH padoT B
3aBHCHMOCTH OT COCTOSHHA 00CieayeMoro o0beKTa.

Pexxum «oOHapyxkeHHue» Haubojsiee nenecoodpaseH npy noucke
o0bekToB (TpYOBl, Kabejg U T.J.) B aBTOMaTUYECKOM pexkuMe. B 3ToM
ciiyyae npu oOHapy>X€HUH O0OBEKTA Pa3acTCad 3BYKOBOH CUTHAJL.

PeXxuM «1o CMELIeHHIO» NpeayCcMaTpuBacT 30HAUPOBAHHUE B
ABTOMATHYCCKOM PEXHMeE ITPU paBHOMEPHOM NEPEMELLIEHUH AHTEHHOTO
0J10Ka 1o NMOBEPXHOCTHU. PaccTodHHe MEXAY peanu3anuaiMu
OTCUYHTHLIBAETCSI aBTOMATHUYECKH C MOMOLIBIO JOTIOTHUTEIBLHOTO KOJIeca.
[lo nocTHXXEHHH 3aJaHHOTO KOJIMYECTBA pealn3alud IpUueM CUIHAJIOB
MpeKpaiaercs.

be3ycioBHO, METOA HEINpPEepbIBHOrOo 0o0CHEAOBaHUS AOPOr €
MUCITOJIb30BAaHUEM  aBTOMOOHJIBHOFO  TpaHCIOpPTa  CaMbiH
MPOU3IBOJAUTEIBHBIM U K BHEAPEHHUIO MOKET OBITH PEKOMEHA0BAHA,
HanpuMep, GUHCKas TEXHONOruA 00Ce10BaHMA aBTOMOOKUIIbHBIX JOPOT,
U3JIOXKEHHasa B noapasacie 4.3.

5.2. Texnonozua uszblCKanui ZpyHmMoOG0-2U0po2eo102uecKux
ycnoeuu mecmuocmii npu 6v1b60pe mpacc aéMmomoOUIbHbIX 00PO2Z

TexHoM0rus U3bICKAHUH I'PYHTOBO-THAPOTr€OIOTHYECKUX YCIIOBHH
NOJIOCH BApbHPOBAHUA TPACChl aBTOMOOW/IBHBIX AOPOr C MOMOIILIO
reopagapoB paizpaboraHa Ha kadeape aBTOMOOMIILHBIX nopor
ApPXaHrebCKOro FOCYapCTBEHHOTO TEXHHYECKOTO YHUBEPCHTETA. [+,

CyTb TexXHOJOruu padoT COCTOMT B clieayroweM. CHayana B
KaMepajibHbIX YCJIOBHAX MO TONOrpaguyecKord Kapre B 3aBUCHUMOCTH
OT penbeda MECTHOCTH U CHUTYAIIHH ONPEACAIIOTCH IPAHMLIB IIOJIOCHI
BapbUpOBaHHUA TPACChl, KOOPAMUHATHI KOTOPBIX C MOMOLIBIO CKaHepa
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3aHocATCA B rnamaATh [IDOBM; Bcs monoca BapbUpOBaHUA MO
TONorpaMYeCKMM KapTaM H JelIU(PpHPOBAHUIO MATEPHAJIOB
a’3pOCBHEMOK pa30MBAEeTCAd Ha 30HBI C Pa3JIMYHBIMHU I'PYHTOBO-
THAPOr€0JOrH4eCKUMHU YCIOBUAMH (Hanpumep, O0JOTUCTHIE,
OITOJI3HEBBIE, 3aKAPCTOBAHHBLIE H NMPOCANAOUYHBIC I'PYHTHI, YYACTKH C
o0ecrieueHHBIMH U HeO00EeCIeYeHHLIMH NOBEPXHOCTHBIMH CTOKaAMH M
T.A.). KoopauHaTel rpaHHll 30H C pa3jiHW4HbBIMH TPYHTOBO-
THAPOreOJIOTHYECKUMH YCJIOBUAMH TaKXe ¢ NOMOUILK CKaHepa
3aHOoCATCA B naMaTh [1OBM. B kaxno# 30He yCTaHABIHMBAKOT
pacCTOSHHA MEXIY MapuipyTaMH IBMXKCHHA BE34€X0Ja, MO KOTOPbIM
OTIpeNesIIeTCS TPYHTOBO-TMAPOreoIOrH4eCKui paspes. M3pickauus He
MPOU3BOAATCA HA Y4aCTKaX MECTHOCTH, TIPUNETAOLIMX K HAYaJIbHOH U
KOHEYHOH TOYKaM TpacChl U O0pa3yrOLUXCA I'PaAaHULEA MOJIOCH
BapbUpPOBAHHUA U NPAMbBIMM, HAlPaBJICHHbIMHY NOJ YIIaMH a=35-35° K
BO3AYLIHOW JNUHHUU. 3aJaeTcs HAYaJIbHOC HATpPaBJICHUE ABHIKCHHSA
BE34EX04a B 3aBUCUMOCTH OT pernbeda ¥ CHTyallUM, HallpUMep, noja
yrioM 45° BOpaBO OT HANpaBli€HHS BO3AYLIHOW JIMHUM MEXAY
Ha4YaTbHOH H KOHEYHOH TOYKAMH TPACChl.

Besaexoa c reopagapoM ABHXETCA MO HAYaJIbHOMY HANIPABJICHUIO
K IIpaBOH M'paHMLIE NOJOCHI BAPbHPOBAHUSA TPACCHI, IIPH 3TOM MEepeceKas
10 BO3MOXHOCTH CaMbl¢ BBICOKME W HM3KHE MecTa penbeda, 00xons
BCTpEUArOIUECs CUTYALHMOHHbBIE NPENATCTBHSA (AEPEBbs, MOCTPOUKH H
T.4.). 110 MapuipyTy ABMXKEHHUS Be3JI€X0Ja HAa IKpaHE AMUCILIEA
[IpOCMATPUBAIOTCA U 3alIUCHIBAIOTCA HAa MATHUTHbLIE HOCHUTEJU
ICOJIOTUYECKHH pa3pe3 MECTHOCTH M IOJIOXKEHHE YPOBHSA 'PYHTOBBIX
BOA. [1py NBHKEHUH BE3AEX0/1a €70 MOJOKEHHE B IEKAPTOBOM CHCTEME
KOOpIUHAT ONpeaeNseTCs, HanpuMep, 110 YCTaHOBIEHHOMY Ha BE31€X0/I€E
MapupyTHoMy P-komosomy npueMHuky ASHTECH P-12. Mapumpyr
BE3/1€X01a 3aHOCHUTCA HAa MATrHHUTHBIE HOCHTENH C MOMOILBIO
cnyTHHKOBBIX cucrteM GPS. B Poccun takuMu BO3MOXHOCTAMH
obs1azjaeT cnyTHUKOBas HaBuranuonHas cucrema [ JIOHACC.,

[Ipuemunuk ASHTECH P-12 onpeaensetr reogesnvyeckue
KOOPAMHATE C TOYHOCTHIO £5 MM M 007a1a€T 3HAUMUTEbHOMH
YCTOMYMBOCTBIO K noMmexaM. [loTrpedisieMas NMpHEMHUKOM MOIHOCTD
He npeBbiliaeT 12 BT, nuTaHue OCylIeCTBIAETCA OT C€TH MOCTOSHHOTO
ToKa HanpspkeHueM 10-36 B. lloMmumo ucnons3oBaHus MapLipyTHOIO
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P-xoq0BOro NpHEMHHKA, B CEPEAHHE MOJOCHI BADHUPOBAHHA TPACCHI
yCTaHaBJIHMBaeTCA Oa3oBas craHuust. MecTto yctaHoBkHM 6a30BOM CTaHLHMH
OOJIKHO TIPEACTaBAATE COOOM OTKPBLITYH IUIOHIAAKY, HAa KOTOPOI
MECTHBIC TTpeAMEThI JOIXKHBI BO3BBILIATLCH HAaJl FOPHU3OHTOM He Oonee
yeM noja yrnoMm 15°, M paguonoMexH AOKHBI OTCYTCTBOBAaTh. 3a
HEMMEHHEM JOPpOroCTOAEro 0OOpYIOBaHHS K CITYTHUKOBBIM CHCTEMaM
MOXKHO BOCIIONB30BaThCs OoJiee rpyObIMH BBICOTOMEPAMHU-aBTOMATaMH
tuna BA-IM wiu BA-56 u TononpueszunkaMy, 4TO CYIHECTBEHHO
[OBBIINAET TPYZAOEMKOCTH M CHHXKAET TOYHOCTh padoT.

Ilpn pocTHxeHUH MpaBOH I'paHHULBI [TOJIOCHI BApbUPOBAHHSA
TPACChl BE34€XO0A NPOXOAUT BAOJE MPaHHMLIbI NApalJIEIbHO BO3AYIIHOM
JIMHWH, CBA3BIBAIONIEH HAaYaIbHBIA ¥ KOHCYHBIN ITYHKThI TPACCHI.

Janee mMapiipyT ABHKEHHUS BE3A€XOHa BHINOJHAETCH 4YEepe3
YKCTPEMAJIBHBIC TOUKH pelibeda B 00X0[ CUTYaLIHOHHBIX NPENATCTBHH
K JIEBOM I'PAHULIE NOJIOCH BAPbHUPOBAHUA TPACChI C YUETOM MPUHATOIO
PacCTOAHMS MEXAY I'PYHTOBO-FHAPOTE€OIOTHYECKUMHU pa3pe3aMu.
Besnexon MoXXeT OCYWIECTBJIATE ABUXECHUE MO HHTEPECYIOUIMM
y4acTKaM MECTHOCTH C BO3MOXXHOCTBIO MaHEBpHUpOBaHUA. 11pH 3TOM
119BM no nporpaMme KOHTPOIHPYET IMEPEXOI U3 OIHOM 30HBI TPYHTOBO-
THAPOTEO0IOrHYECKUX YCJIOBUHM B APYIylO. JJOCTUTHYB JIeBOH IpaHHIIb]
[1OJIOCHI BAPbHPOBAHMA, BE3AEXO0A MPOXOANT NapassiesibHO BO3AYIHOMH
JIMHUH 4 BHOBb HAIPABIAETCA K [IPABOU I'paHULIe ITOJIOCHl BAPEUPOBAHUA
U TaK Jajiee JI0 BbIX0Zla B KOHEYHYIO TOYKY TpaccChl.

llepen Ha4yanoM, B npouECCEe WU MNOCJHE 3aBeplUCHUS
U3bICKATENbCKUX paboT BHIMOMHAIOTCAS OypoBbie paboThl (Ha 5%
OMOPHBIX TOYEK ), 1O KOTOPHIM CONMOCTABIAETCA BOTHOBOE H300paXkeHHe
r€0JIOTHYECKOro paspesa, IMOJYYEHHOro reopajaapom, ¢
XapaKTepUCTUKAMU I'PYHTOB.

Ha ocHoBe ucxoaHo# wHpOpMaLMH, 3adHUKCHPOBAHHOM 110
pe3ynbTaraM HM3IMEPEHHUH reopaaapoM, MOXeT ObITh HOJIy4YEHa
HHTETpajbHas MPOCTPAaHCTBEHHAs MOJeNb penbeda, reoJoruyd H
HIPOreOIOrukd MECTHOCTH B HOJIOCE BapbUpPOBaHHA TpacChi. I1o nanHoM
MOJEH MOXET ObITh MPOJIOKEH JIYYIUHA BapHaHT TPacChl C YUETOM
penbeda, reonort4ecKoro CTpPOCHHU U IOJIOKEHUA TPYHTOBBIX BOJ,
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3.3. Pa3zeeoka kapbepoe 00pOIHCHO-CMPOUMETbHBIX MAMEPULT08

TexHoI0rua NOUcKa 1 pa3paboTKy KapbePOB BO MHOIOM 3aBUCHUT
ot (ppoHTa pabdbor. BeaeacTrue Toro, YTo reopasapHbie METOABI ABISAIOTCA
HEPa3pylIa€MbIMH H SKOJIOrHYHBIMH, PPOHT padOT MOXKHO ONIPEACIIHTD
MYTEM NMPOBEACHHUS NPEABAPHUTEIBHON PEKOTHOCLIMPOBKH, LIE/1b KOTOPOH —
ONnpenecneHue rpaHul] 3ajJeraHus TeX HJIH WUHBIX CTPOHUTEAbHBIX
MaTEepUaJIOB, a 3HAYMT MPaHHUL| CAMOI0 Kapbepa.

ITlocne pekorHOCLUPOBKH BHIABISIOTCA HauboJiee XapaKTepHble
TOYKH M TIPOKJAABIBACTCA MArucTpajibHblH X0o4 (OKeJaTeJbHO
napajiieJbHO OAHOU U3 TpaHHUL, Kapbepa UM B NPOAOJIBHOM
HalpaBJCHRH MO JTHHUM HAHOONbLIECH MPOTAXKEHHOCTH).

Uucao MarucTpansHeIX POXOAOB Ha3HAYAETCH B 3aBUCUMOCTH
OT Pa3MEPOB Kaphepa AOPOXHO-CTPOMTEIbLHBIX MaTepHasoB. lanee
OCYLIECTRJIACTCH TIPOX0/l reopajapa B MonepedHoOM HalpaBiICHUU C
yHTepBanoM 20 M u Gosnee. PaccTtogHue mMexay ToukaMd Ha
IONIEPEYHHKAX CJIEAYET NPUHUMATh, HCXOAA U3 TOTO, KaKast TOYHOCTD
W3MEpeHUN HeoOX0JuMa B KaXJIOM KOHKPETHOM Clly4yae, a TaKxke C
y4eTOM Pa3MepOB Kaphbepa.

PaGoTel MOryT BBIOJHATHCH B CYXYIO fIOTOAY NpH JHOOOH
BJIAXXHOCTH M TeMnepaTrype Bo3ayxa B npeaenax ot -30°C no +40°C.
Cocrag orpsaga: 2-3 yesoBeka (B 3aBUCUMOCTH OT Pa3MePOB Kapbepa U
HaJIMYMS CIICUTPAHCIIOPTA): ONeparop, MOMOUIHUK, BOAUTENb.

TpeOyembie pecypchl: KOMIUIEKT reopagapHoro ooopynoBaHus
(aHTeHHBI, 0JIOK ynpaBlieHHUs, OJ1OK NMUTaHUA, KabenHn, HOYTOYK,
PErUCTPUPYIOLIEE KONECO).

N3 nokymeHTOB, HEOOXOAUMBIX /IS BBI€3Aa B 110J1e, TPEeOYIOTCS
pa3pelleHHe Ha MPOM3BOACTBO reopaiapHbiX padoT M 1uiad pa3OUBKH
MaruCTpaibHbIX XO0B U MONECPEYHHUKOB ¢ HyMEpaLMEeH NPOXOLOB.

TexHonorua U3bICKaHUH BKJIOYAET CJICAYIOUIME ITYHKTHI:

PEKOTHOCLIMPOBKA (B PEXUME KCMELLEHHUE MO 1IaraM»);

NPONOKCHUE MAaruCTpajbHOrO X0Aa;

pa30uBKa MONEPEUHUKOB ( BOSMOXKHA MAPKUPOBKA);

OCYLLECTBJICHUE MPUBA3KH;

BbITIOJIHEHHE H3MEPEHMH;

KOHTPO/IbHOE OypeHHE B HECKOIbKUX TOYKAX;

KOMIIOHOBKA M 00paboTKa JaHHBIX U3MEPEHUN;
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coznanHe 3D — kaprTel Kapeepa.

Ilocne BhIMOMHEHUS reopagapHbIX paboT NMpeACTaBAAIOTCA
clefyIolHe JOKYMEHTHI: (paiibl JaHHBIX reopajapHbIX H3MEpPEHHH,
mMaTepHasibl 00paboTky reopaaapHbIX JaHHBIX )1 NacIopra Kapbepa,
3aKJTIOYEHHE O CTEIICHH Pa3BeJaHHOCTH MECTOPOXKIAECHHSA U M3YHYEHHOCTH
Ka4eCTB Mar€pUasioB, a TaKXeE BbIBOJ O NOPHOTEXHUUYECKUX YCIOBHUAX
pa3paboTku.

B npoiiecce 06paboTku pe3yabTaroB H3MEPEHHH OCYLIECTBRIIAETCS
o0beAMHEHHE JaHHBIX M3MEPEHHUN B €OHHBIA (ava U CO3JaHMeE
NPOCTPAHCTBCHHOHW MOJIENIU Kapbepa.

O0paborka reopajapHbiX JaHHBIX 3aBHCHUT OT IPOrpaMMHOI0
obecrieueHUd U yMeHus oneparopa. PesynbraroMm ciyxur 3D— kapra,
KOTOpas MOXKET OBbITh OlIEeHEHA NOCPEACTBOM MPOCMOTPA U3 JIHOOOH TOUKH
MOINEPEYHUKOB ¥ HATUTACTOBAHUH C/I0€B CTPOUTEIbHBIX MATEPHUAIIOB.

TakuM o6pa3oM, UCHOJIB30BAHHE reopajapa MCKIKOYaeT
HeOOXOAUMOCTb YCTPOHCTBA CKBAXXHH M TMOIPEIIHOCTH, CBA3aHHBIE C
HEBEPHBIM TOJIKOBAHMEM PE3YJAbTATOB HMX HUCCIEHOBAHHUA, & TAKXKe
cA€JIaHHBIX HA OCHOBE 3THX PE3Y/IbTaTOB OLUMOOUYHBIX BBIBOAOB. Kpome
TOI0, MOKHO C TOUHOCTBIO ONPENETUTL 00bEMbI BCKPBILIHBIX padoT 114
N1060ro yyactka kKapbepa, HAMETHTb XapaKTEpPHBIE TOYKHU s
nociaexyroiero OypeHus, 30HAHPOBaHHA, yCTpoHcTBa WypdoOB A
oTbopa 00pa3uoB C LENBIO ONpEACSeHUs CBONCTB U XapaKTEPUCTHK
OOPOKHO-CTPOUTEBHBIX MaTEPHAJIOB.

['eopagapHbiii MeTOA ABIAETCA HAUOOIEE PALMOHANBHBIM TIPH
IIOMCKE IIPUTPACCOBBIX KAPbEPOB 10 CPABHEHUIO C APYTUMH METOIaMH,
TaK KaK €ro NpuMMEHEHUE HE OrPaHHUYMBACT ACATENbHOCTH JAPYTUX
HccreqoBaresiei (reoae3HueCKUX ¥ reojorudeckux napruit). Oopadorka
reopaJapHbIX JaHHbIX N103BOJSET B KOHEUHOM UTOre OPOPMUTH IUIaH
Kapsepa U ero npoduwib B Buae 3D — kapTel, Ha KOTOPOH MOTYT OBITE
yKa3aHbl TO4YHbIE MYOHHBI 3a7IE€raH|Us MAaTEPUAIOB, MOLIIHOCTH CJIOEB U
KOOPAMHATHI.
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Kyauncnuxoe A.M., lllabamesa M.A. Hcnoav3oeanue
2eopaoapoe 8 oopodcHou ompacau DuHagHOuu (no Mamepuanam

cemunapa 6 Posanuemu) // Hayxka u mexrnuxa e oop. ompacau. — 2000, —-
N 2, - C. 29-31.

HU3BJeuennue

3. [ing onpeneseHud TOMIHUHDBI ac(hanbTOOETOHHBIX MOKPHITHHA U
OLICHKU KayecTBa uX ycTpoHcTBa [3]. Takue pabotsl ObliM Hayarthl B
QOuunsHauu B 1995 r. Ilpu BeinonHeHHuH pabdOT UCHOIB30BANUCH
PYIIOpHBIE reopaaapsl ¢ aHTeHHOH, umerolled dyactoty 1000 Ml ix.

3a OCHOBY OINpe¢aelieHus  KadyecTBa  YIUIOTHEHHHA
ac(habTOOETOHHBIX MOKPHITHI TPUHMUMAETCS OLICHKA AUJIEKTPUYECKOTO
MOKa3aTeJsis MOKPHITHUS, TaK KaK OH ABISETCS (PYHKIIWEH COOTHOLIECHHUS
AUDNEKTPUUYECKUX XAPAKTEPHUCTHUK KOMIIOHEHTOB. Tak, oObeMHad
AU3JIEKTPHUYECKAs XapaKTepUCTUKa BO3dyXa paBHa 1; ouryma —2,6-2,8;
MUHEPANBHOro 3aronHurensa 5,5-6.5. KauecTBeHHOE YIUIOTHEHHE
ac(anbTo0ETOHA YMEHbUIAET JOJI0 BO3AYILHBIX IMy3bIPbKOB ¢ HU3KHUMHU
AHIIEKTPUYECKHMH MOKA3aTE/IAMHU B aCHaATETOOETOHE, HO YBEJITUYIHBACT
00BEMHYIO NOJIKO OUTYyMa M 3alIOJTHUTENA, YTO IPHBOAUT K MOBBIICHHIO
AUAIEKTPHYECKMX CBONCTB acdanbTobeToHa. JIabopaTropHblie TeCThl U
[IONIEBbIE€ HCMBLITAHHSA acPaibTOOETOHOB OBUIH NPOBEAEHBI B MEPHON
1994-1995 rr. B Texace (Texacckuii TpaHCTIOPTHBIA HHCTHUTYT) U B 1995-
1997 rr. B ®uunsdauu (Finnra).

I'eopanapHas ycTaHOBKA NPU CKOPOCTH €€ TPAHCIIOPTUPOBKH
50-70 kM/4 no3BongeT ObICTPO W3IMEPATH TOJILIMHY MOKPBITHA U
coAEp KaHUe MyCcTOT B HeM. JUIS KOHTPOJIS pe3ynbTaroB U3MEpEHMH
NOCTATO4HO [MpoOYypuTh 1-2 CKBaXKHHBI. Mi3MepeHHs ¢ HCTTI0Ib30BAaHHEM
reopaaapos JalOT BO3MOXXHOCTb OQHOBPEMEHHO MOJYYHMTb Takxke
HEeNPEPhIBHYIO HHPOPMALHIO O TOJNLLMHE ¥ KA4eCTBE OCHOBAHHH MO
nokpbITHE. Pe3ynbrarbl U3MEpPEHUM MOTYT OBITh ITPEACTABIICHL B BUJIE
Tabnuu, npodguneit unm kapt Ha 6aze I VIC.

I'lo nomyueHHIO pe3yIbTaToOB H3MEPEHHH NOAPAAYHK MOXKET OBbITE
HEMEAJICHHO U3BELIEH O NMOYYCHHbIX XapaKTEPHCTUKAX M OTKJIOHECHHUAX
OT HOPMATHBHBIX IOKA3aTeNci, B pe3y/bTare 4ero OH OlNEpPaTHBHO
CMOXET NPUHATH MEPBI 10 YCTPAHEHHIO 3a(PUKCHPOBAHHBIX J€(EKTOB.
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4. 1na U3bICKAHUK FPYHTOBO-THAPOJOrH4YE€CKUX YCIOBHM
MECTHOCTH. Takue paboThl B OHHIAHANH OCYLIECTB/ISUIUCH B CEPEIHHE
M koHue 80-X rogoB: JNEeTOM — C HCHNOJb30BAHHEM PYUYHOM
TPAHCIIOPTHPOBKH M BE34€XOAa, B 3UMHHUH NMEePHOA B Ka4€CTBE
TPAaHCHOPTHOIO CpeACTBa ONPUMEHANCA Be3dexod WM cHeroxold. B
TPAHCIIOPTHBIX CPEACTBAX ONepaTop B kaOHHE ClIeN1 3a pe3y1bTaTaMH
H3MEPEHHH.

[1py BBIMOJIHEHHU U3BICKAHMM B TPYAHBIX YCIIOBUSAX MPH PYYHOH
TPAHCIOPTUPOBKE reopajapa YMCIEHHOCTh MEPCOHAIa COCTaBJISET
3 4en., Npou3BOAUTENBLHOCTE padoT 0,3-1 kv/u mnn 1-3 KM 3a cMeny.
[Tpu HOpMAJIBHBIX YCJIOBUAX U UCNIOJIB3OBAHMH BE3/1€X0HA JOCTATOYHO
2 4esi, 0Py 3TOM IPOU3BOAUTENLHOCTD paboT — 1-3 kM/u mnu 3-10 kM 3a
CMEHY.

C y4eTOM BBICOKOIO YPOBHSA Pa3BUTOCTH CETH JAOPOT B HACTOSAILEE
BpeMsa B DUHASHAMHU U3BICKAHUA HOBBIX JOPOT MPAKTHYECKH HE
BHINOJHAIOTCA, a MnpeobjagaeT PEMOHT U PEKOHCTPYKIIHUS
CYLUECTBYIOLIMX.

AHa/H3 CYLUECTBYIOWErO OMNbITa MPUMEHEHHUA reopalapoB B
AOPOXHOM X03AKMCTBEe MOHUHIAHAMM MOKA3bIBAET, YTO JAHHOE
000pyn0oBaHHEe Ha OCHOBE BBICOKOH MPOU3BOAUTEILHOCTH, JOCTATOUHOM
TOYHOCTH M 3KOJAOTHYECKON YUCTOThI JOKa3a10 CBOO d3(PGEKTUBHOCTE.
Hanpumep, B Ounnanaun nocie odcienosauns AOPOr 3arparbi Ha
PEMOHTHBIC pabOThI COKpaLIAKOTCI KaK MUHUMYM Ha 25% u npy 3TOM
3HAYMTEIBbHO IOBHIIIAETCA JKCIJIYaTallHOHHAaA HAaA€XHOCTH
ABTOMOOMJIbHBIX JOPOT.

JIywmnuxoe H.A., -Tagpyxun C.B, Memoo paduonokayuonnozo
KOHMPOAA COCIMOAHUR OOPOHCHBIX 00€HCO U 3eMIAHO20 NONOMHA //
Ipyos: I'Ill POC/JOPHHH. — M. — 1998. — Boin. 9. — C. 101-104.

B naHHOM CTaTbe€ HU3A0XKEHBI OCHOBOIMNOJIArarolMe ITPUHIIHIIb
MCII0J/Ib30BaHHUA T'€OPaJUOIOKALMM B JOPOXXHOH OoTpaciy. HameyeHbl
MYTH ONTHMHU3ALUHU pelieHus HeoOxonuMbix 3aaauy. Ha ocHoBe
NOJYUEeHHBIX PE3yAbTATOR CHAEJAHBI BbIBOAbLI OTHOCUTEABHO
BO3MOXXHOCTEHN OINMUCAaHHOI0 METOA.
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IlpoBeneHo cpaBHeHHe 3a4a4 reopaguoIOKallMH B Pa3iHyHbIX
obnactax ucnons3opanus. [lpueenena cxema npubopa v HeOOXONUMDIiA
AJITOPHTM JCHCTBUH, HCXOAA H3 BO3MOXHOCTEW METONA HAa JAaHHBIH
MOMEHT BpeMeHH. llpencraBieHbl BHUMAaHUIO PHUCYHKH, HA KOTOPbIX
K300 paXkeHbl pe3yibTaThl 00pabOTKM CHIrHAJIOB HA OOHOM U3 ONBITHBIX
Y4aCTKOB.

H3Bieuenne

IIns oTpaOOTKH METONMKH NPOBEAEHUS HU3IMEPEHHUN H
HHTEPIPETALIMA PE3YABTATOB B JabOpaTOPHH CPEACTB AHMArHOCTHKH
POCIIOPHHUH coBmecTHO cO cnienMalucTaMH ApYrux Gupm ObL
pa3paboTaH ¥ H3rOTOBJIEH CHELHAJM3UPOBAHHBIA FEOJIOKATOP. DTOT
reo/I0KaTop CO3aH Ha OCHOBE POCCHHUCKUX pa3padOTOK MOCHEAHUX JIET
B 0051aCTU reoU3NKHU 1 paguosokauuu. OH paboTaeT Ha cpeaHeH and
reopagapoB yactore — 800 MI'i u 1o3gonseT uccieaoBarb Y4acTKH
aBTOMOOMNBHBIX Aopor Ha rmyouHy ot 0,5 mo 6 m. Cxema npubopa
NpeACTaBlieHa Ha puc. 1.

Pagap cOCTOMT U3 JIBYX QHTEHH: TEepeAaloliel ¥ NMPUEMHOM,
KOTOpbI€ UACHTUYHB! 1O KOHCTPYKIUHH H SBJISIOTCS LIUPOKOIMOIOCHBIMH
ieeBbIMM aHTeHHaMM. 1103a14 aHTeHH pacnoaraercs JaTyvK IyTH.
30HAMUPYIOLUMI CUTHAJ (GOPMHUPYETCA NPH yIapHOM BO3OYXIAECHUH
nepeaarollel aHTEHHBI NEPENnanoM HanpsHKEeHUs U UMeeT PopMy TpeX-
YyeThIpeX MOAYNEPHOAOB KOJE€OaHUH. DTH CUTHajIbl OTPAXKAKOTCA OT
rPaHML] CJIOEB WM JJOKAJIBHBIX HEOJIHOPOAHOCTEH, UMEIOLIIMX pa3IUdHbIE
MIEKTpUYECKHE CcBOHCTBAa. Ha BRIXOAE nNpHeMHOW AaHTEHHBI
IIPOU3BOAUTCA CTPOOOCKONHUYECKOE npeobpa3oBaHUE MPHHATHIX
CHUIHAJIOB, KOTOpPbBIE 3aTeM PUILTPYIOTCH, IpeoOpa3yoTca B ABOUYHBINA
10-TH pa3psaaHBIA KOA U 3aNUCHIBAKOTCA B NaMsaTh DOBM.

Jlna ucnibiTanus npudopa ObUIo MPOBEAECHO HCCIIEI0BAHUE PA/la
Y4YaCTKOB Ha MpPEAMET UX OJAHOPOAHOCTH M CJIOUCTOCTH, @ TAKXKE
onpeaesneHa rpaHuua Y1 B. Huwxke u3zo0paxeHsl nocienoBaTenbHO TPH
oTana o6pabOTKH CUIrHANOB, 3alIHCAHHBIX HAa OJHOM H3 OMNbITHBIX
y4acTKOB AOoporu. llonydeHnsle uzobpaxenus (1 mar — 1 merp)
MO3BOJIAIOT BHLAEIUTE 30Hbl, PA3JHYAIOLIAECS 1O CTPYKTYpE, PUC. 2.
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Ha npumepax pe3ynbTatoB o00paboOTKH CHrHaJoOB,
MpEeACTABIEHHBIX Ha PUC. 2, 3aMETHBl I'PaHHIBI MEXAY CJIOAMH
3eMJISHOTO MOJIOTHA. B HEKOTOPBIX ClIy4Yasx NMpaKTHKH, HarpuMep, NpH
3HAYUTEJIBHON TOJILIHUHE JOPOXHOHN OfeXIbl, BUHA I'PAHHIA MEXITY
JOPOXXHOM OAEKIA0HA H 3EMIIAHBIM ITOJIOTHOM.

OOHako B HACTOSfIIEE BPEMS TOYHOE OMpee/IeHHE C MOMOLLBIO
reoj10KaTopa rIyOHHBI 3ajIeraHHA I'PaHUL] CJI0EB U YPOBHS I'PYHTOBBIX
BOJ1, @ TAKXKE HEONHOPOAHOCTEN 3aTpyaHEeHO. s nomyyeHus nogodHbIX
HaHHBIX TPeOYIOTCH CBEAECHUS O AUIICKTPUUECCKOW NPOHUIIAEMOCTH
MaTEpHasIOB, Cllararomux nopory. Jlusnekrpudeckas MpoOHULAEMOCTh
3THX MAaTEPHAIOB 3aBUCHT KaK OT UX COCTaBa, TaK U OT BJIAXKHOCTH.
[ToaTOMYy Ha mepBOM 23Tarne UCCAEIOBAHUM C LEABIO IOJYYEHHUS
HegocTarowed uHdopMaud HEOOXOAUMO AEPUOAHYECKH OYPHTH
JIOPOXKHYIO OJIEXK Y.

Cnenyer oxuaarb, 4To 00cCieaOoBaHUE JOPOr ¢ NOMOLIbIO
reoJIOKaTopoB B IIEPBYIO OYEpPEIb MO3BOJMUT BBISAB/IATH aHOMAJIbHBIE
YYaCTKH, pa3MyarolUecs Mexay coOol no 3NeKTpodHu3HYECKUM
cBoiicTBaM. 1lpu 3Ttom obcnenoBaHue LienecooOpa3sHO NPOBOAUTH MO
CHeNYIoUeH cXeMe: nepel M3MEPEHUIMH HEOOXOIUMO BBIMOJIHHUTH
OypeHue NOPOKHON OAECKABI U ONPEAEIUTh €€ KOHCTPYKLUIO, BBECTH
napaMeTpsl 3TOU KOHCTPYKLUU B KOMOBIOTEP reQIoKaTropa U 3arTeMm
MPOU3BECTH U3MEPEHHE Ha UCCITEAYEMOM YYACTKE JOPOIrH C MOMOLLBIO
JIOKATopa, NPEeABapUTE/IbHO «TIPUBA3aB» €ro MokKa3aHUd K peasibHbIM
ycioBuaM. JIokaTtop OyleTr perucTpupoBaTh U3MEHEHHA KOHCTPYKLHUH
NOPOXKHOM OI€XKIBI Ha 00CIEyEMOM yUacTKE aBTOMOOWILHOM TOPOTH,
B Mecrax, oTJAM4YaKOMUXCA 10 CBOEH CTPYKTYpE OT 3aJaHHOM
KOHCTPYKLHH, HEOOXOAHUMO MPOU3BECTH KOHTPOJIbHbIE OypeHus. IlepBoie
0JIy4YeHHbi€ Pe3YJILTaThl JajIi MOATBEPXKACHHUE MPaBHILHOCTH TaKOIo
[I0AX0N1a H BOSMOXKHOCTH C(HOPMY.IMPOBATh OCHOBHbIE KOHLENTYaJIbHbIE
OJIOKEHHS NPUMEHEHUA reopajiapa B JOPOXXKHON OTPACIIH.

Bo-nepBhiX, CleayeT OXHAAThb, YTO MCIOJB3OBAHUE 3TOrO
npudopa no3BOJHT BHIABIATL HEOJAHOPOAHOCTH B TEJE 3€MJIAHOro
IT0JIOTHA U IOPOXKHOM OAEKIE.

Bo-BTOpbIX, MPHU KCCIEZOBAHHHM KAXKIOI0 KOHKPETHOro 00bekTa
norpebyercs MHAMBHIYyalIbHAasA HACTPOHKa MpuOopa Ha CYBIECTBYIOHIYIO
KOHCTPYKUHIO JOPOXHOH OAEXABI.
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B-TpeTbuX, NpUMEHEHHE TEO0JIOKAaTOpa 3HAYUTENIbHO OONMeryuT
[TOUCK HEOAHOPOAHOCTEH, 0C/I1a0EHHBIX 30H JOPOXKHBIX KOHCTPYKUMMA
M T.I1., HO, BEPOATHO, HE MCKIIOUYHT NPUMEHEHHS pa3pyLIaloUiMX METONIOB
KOHTPOJIA.

B nanpHefimieM npennojiaraerca cobparb CBeA€HHUA O
AMEKTPOPUINIECKHX CBOMCTBAX JOPOXKHO-CTPOUTEJIBHBIX MAaTEPHAJIOB.
OTy paboTy MOXHO BBINOJHHUTH JABYMS NYTAMH — C IOMOIUBIO
nabopaTopHbIX UCCJEeIOBaHHN C NMPHUMEHEHHUEM CHEelHaJIbHOM
annaparypbl Wid HENOCPEeACTBEHHO Ha Aopore. BTOpo# 1y Th 1o3BOJSAET
[MO/Ty4aTh MEHEES JOCTOBEPHYIO HHMOOPMALIKIO, OXHAKO IMPEACTABNACTCA
Haubosiee HenecoodpazHbiM, MOCKOILKY HE TpeOyeT YHHKANbHOM
anraparypsl ¥ JOCTYIEH UIA MOJYYEHUS NaHHBIX NPAMO Ha HOpore.
OaHakO IIp¥ 3TOM HEOOXOAUMO NEePHUOAUYECKH aeaarh oTOophl Npobd
IPYHTA U JOPOXKHOH OAEXKBI.

Hrorom nanHoro 3rana mMccie0BaHMH AOMXKHA ObITh pa3paboTka
METOAUKH HEPA3PYILAOLUETO KOHTPOJIS COCTOSAHUA 3EMJISHOTO TOJI0THA
M QPEHUPYIOLIUX CJIOEB JOPOXXHOH ONEXKIbI, a TAKXKE MOJy4YeHUe
KOppENSLUUM MEXAY NOJy4aeMbIMH Pe3yJbTaTaMH H (U3HKO-
MEXAHUYECKHMU XapPaKTEPUCTHKAMHU (B OCHOBHOM, NPOYHOCTHIO)
OOPOXHOM OHEXIbl. JTO MO3BOJHUT HUCMNOJB30BaTh MOJIy4aeMble
pe3yabTarhi B pacyerax i HA3HAYE€HHS PEMOHTHBIX MeporipusTuid. [lpu
3TOM, MOCKOJIbKY NPOLECC U3MEPEHUH M'€OJIOKATOPOM HEIPEPHIBEH, HA
OCHOBE MOJIY4EHHBIX JaHHBIX MOXHO OyaeT Ha3Ha4yaTb PEMOHTHbLIE
MEPOTPUATHSA TOJIHLKO Ha TEX YYACTKaX JOPOrH, rne OHU JENCTBUTENBHO

TpeOyloTCA.

Maxkeeueea H. B. [loposicrsiii penmeent. I eopaouonokayuonisie
UCCICO006ARUA NPU OOPOHCHOM CMPOUMENTbCMEEe U OUAZHOCMUKE
cocmoanua oopoz // Cmpoum. mexnuxka u mexnonozuu. — 2001, —

Ne §, —C. 38-39.
Hisneuenue

OnHo# U3 OCHOBHBIX 3a/134 JIOPOXKHOTO CTPOUTENHCTBA ABIIACTCH
Pa3BUTHE CETH aBTOMOOMNBHBIX AOpPOr, 0cOOeHHO B nepudepHuitHbIX
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padoHax. IIpu 3TOM BO3HUKAET BONPOC: KAK ONTHMAIBHO MPONOKHUTD
TPacCy, 4TOObl OHA HE TONBKO BMMCAJach B pesibed MECTHOCTH, HO H
Obl1a «COMIacOBaHa» C reoJIOTHeH.

JIpyron He MeHee Ba)KHOW 3ajavyed ABJIACTCA COXPaHECHUE
CYLIECTBYIOUIEH CETH aBTOAOPOr, YIYyUllI€eHHEe UX TPaHCHOPTHO-
IKCIUTYaTALMOHHbIX XapaKTEPUCTHK B YCJIOBUAX POCTA HHTEHCHBHOCTH
IBVDKEHHUS.

KauectBo moboro npoexra B 60JbLIONA CTENEHU 3aBUCHUT OT
[IOJIHOTHl U OOBEKTUBHOCTH UCXOIHBIX JaHHBIX: NPOCTPAHCTBEHHOM
MOJEIIH pejibeda, re0JIOTUH U TMAPOreOJIOTHH.

Bce Boinienepe4yucieHHbIE 3aJa4M MOKHO pPelUaTh [IPH ITOMOLIM
reopaguooOKallui — Haubosee NnepCnekKTUBHOIO 3KCMPECC-METOAA
HEepPa3pyLIArOLLEro KOHTPOJIA.

MeToa reopaaHoOJIOKaAUMOHHOTO MNOANOBEPXHOCTHOIO
30HAUPOBaHUA (B OOLLENPUHATON TEPMUHOJIOTHH — F€OpaauOIOKaLHA )
OCHOBAH Ha U3Y4E€HHUH PacCHpOCTPAHEHHUS B CPEAE IEKTPOMArHUTHBIX
BOJIH. Maeqd Merona — B perucTpaliid CUrHanoOB, MONY4YCHHBIX MPH
OTPAXKECHUH UMITYJILCOB IEKTPOMArHUTHBIX BOJIH OT FpaHML pasaena
CJI0€B 30HAUPYEMOH cpeabi. TakMMH rpaHHLIAMM pa3fena ABISKTCA,
HallpUMeEp, KOHTAKTHI MEXIY CYXMMH M BJIarOHACHILIEHHBIMUA IPYHTaMH,
MEXIY MOPOIOH U MATEPHAJIOM UCKYCCTBEHHOIO COOPYXKEHHA, MEXKAY
KOPEHHBIMHM M PBIXJIBIMHM IMOpoAaMHu U T.A4. Bce 3agaum, perunaemble
reopaguosioKalMei, MOryT ObITh pa3/ie/IeHbl Ha JB€ OOJIbILIUE MPYIHEI C
XapaKTEepHBIMH /i1 KOKAOH METOAMKAMHU HCCAEeA0BaHUH, cnocobamu
00paboTKH, TUNAMHU OTOOpaXEeHHSA OOBEKTOB UCCAEAOBAHUA H
MpeACTaBJCHHUA pe3ynbTaroB. llepBasd rpynmna Bkjro4yaeTr B cebd
F€OJIOrMYECKHE, THAPOreOSIONMYECKUE U HHKCHEPHO-TCOJIOTHUECKHE
3ajlaud. BTopas — NOHMCK JIOKaJdbHBIX 00BEKTOB, 0OCAEA0BAHHUE
HHOKEHEPHBIX COOPYKEHHH H T. 1.

B HacTodiiee BpeMs reopaadoaokalus IHPOKO MPUMEHSETCS B
HCCJICAOBAaHMUIX MPH OTHOCUTENIBLHO HEOONBIION MTyOUHE 3ajieraHHs
HesneBbIX 00BbeKTOB — (,2-15 M.

HMHCTpyMEHTOM IJis reopaaHo/IoKalliu CIYXKHUT reopanap —
HuPpoBOH, MOPTATHBHBIA, HOCHMBIH OJXHHUM OINEPATOPOM
reo¢u3udecKHii NpuoOOp, NpeAHa3HAYeHHBIA U1 PeLIeHUS LUPOKOTro
CIEKTPa reOTEXHUYECKUX, IeOIOTHYECKUX, UHXKEHEPHBIX H ApPYIrHX

61



3a1a4, IAe €CTb HEOOXOAUMOCTh ONMEPATHBHONO MOHUTOPHHIA CpEebl,
OJIy4EHU pa3pe30B I'pyHTa, He Tpedyrouux OypeHus WIH pacKoIOK.
Bo BpeMs 30HAUpOBaHMA ONEpaTop B p€ajibHOM BPEMEHH MOJYyYaeT Ha
Aucniee HHPOPMaLHUIO B BHAE PAaJUOJOKAILIMOHHOTO MpO@uUIis
(Ha3bIBa€MOro pajaporpaMMom ) ¢ ONHOBPEMEHHOH 3aMNHKChbIO JaHHBIX B
NaMsThL KOMIIbIOTEPA T4 NaJIbHEHIIErO UX NPHMEHEHHUA.

Habop cMeHHbIX aHTEHHBIX MOy/IEH 00eCIeYHBaeT BOSMOXKHOCTD
30HAUPOBaHUA B OoablioM avana3one 4yactort (16-2000 MI'u).
IlpuMeHeHHe TOH WM HHOM aHTEHHOM CUCTEMbI ONpeae/iseTcs 3aa4ue,
peLIaeMoH NpU 30HAUPOBAHUH.

JlaHHag TEXHONOrWsA, B OTJIHYUE OT OypeHHs, NMO3BONAET
obcnenoBats U3ydaeMyio TEPPUTOPHIO HE «TOYEYHOY», & HEMPEPBIBHO,
HEe Hapyuwlas UEJIOCTHOCTH MOBEPXHOCTH 3€MJIA UAH JOPOXKHOIO
TTOKPBITUA.

['eopanap no3pojsier co30aTh HENPEPHIBHYIO KAPTUHY O
KOJTMYECTBE Y TOJIUMHE CJIOEB NOPOXHLIX IMOKPHITUA U OCHOBAHUH,
I'PAHULIE 30HbI YBJIAKHEHUSA JOPOXKHOU OJEXK bl M 3€MJISHOTO T10JIOTHA,
30H pa3yIUIOTHEeHUs WY HEOAHOPOAHBIX BKIIOYEHUHN B FPYHTE, & TAKKE
BbIABIATL Opak, JONYUIEHHBIH B [1IpoLiecCce JOPOXKHBLIX paboOT, U Ipyrue
OTKJIOHEHHUS, ABJSIOIIUECS OCHOBHBIMHM TMPUYMHAMH NOCIENYIOLIHX
paspylieHH# AOPOXKHOIO 1ojorHa. [Ipy 3TOM NpUMEHAIOT aHTEHHBI,
CKOHCTPYHPOBAHHbBIE CNELMUATIBHO VIS AOPOXKHBIX UCCJIEAOBaHUH,
KOTOpble 00ECNEYUBAIOT NETAJBbHOCTh U3MEPEHHH MO NpPOoPUIIIO
(eNMHHLBI AeuuMeTpoB) npu r1youne ao 1,5-2 M (4 Bce 310 npw
NEPEeMEIIEHHH CO CKOpOCThIO OO0 80 xMm/ul).

CoBpeMeHHbIE reopajapbl CKOHCTPYUPOBaHbI 111 paboThl B
TPYAHOROCTYIHBIX paHOHax ¢ HEONaronpusATHBIM KJIMMaTOM H MOTYT
NpUMEHATHCA B 1000€ Bpems rojaa (pabodyas temueparypa reopajapa
cocTapiser -20 — +40°C.

B Poccun n ocobeHno 3a pybexxom HakorieH OOABLIOH OMBIT
NpoBeeHNAS NOAOOHBIX UCCIICAOBAHM, KOTOPHIH MO3BOJIW BHIPAOOTATh
OCHOBHbIE MMOJIOXKEHUS METOAHUKH padboT, 06paboTku U HHTEpPNpETALUH
NOoJIy4aeMbiX JaHHBIX.

be3ycn1oBHO, TEXHONOTHA HHOKEHEPHO-TCONOrHYECKUX U3bICKaHHUH
aBTOMOOMNBHBIX AOPOr ¢ HUCHOJIB30BAHHUEM reopaaapoB Haubonee
NepCcrieKTUBHA U OydeT HENMpEepHIBHO COBEPUICHCTBOBATLCA Ha Oase
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HaKaruIHBaeMOro MpaKTHYECKOro OIbITa M HCIOJIB30BaHHS HOBEHILHX
MOAU(HKALMHA reopalapHOTo 000pyI0OBaHHS.

Hepaspywarwwue ucnsimanua koncmpykyui ¢ 6oavumon
RPOUIBOOUMENBHOCMbBIO OOPOHCHOZ0 NOKPLIMUA A8MOOOPOZ U

asponopmoe EURADAR: [[Ipocnexm] / Auscult SARL. — b.2. - 2 c.

HiB1euenue

EURADAR w/vnu RAMAC 800 MI'u — 310 panapsl, KOTOpble
MPEBOCXOAHO COOTBETCTBYIOT TPEOOBAHUAM KaK K YCTAHOBNEHUIO
TOJIIMHBI OTAEJbHBIX CJOEB QOPOXKHOIO MOKPBITUA, TAK U K
ONPEAC/ICHUIO CTPYKTYPHBIX aHOMAJIWMHW. HEOAHOPOAHOCTH, HAJTHYHS
CTaJI1, HAPYUIEHHUS COEJIMHECHUA MEXAY CIO0IMH ac(alibTa, 30Hb
BJI&YKHOCTH, KABEPH B JJOPOXKHbIX MOKPBHITUSIX HA NMTYOUHE MAKCHMAJILHO
0.8 Mm.

RAMAC 250 MI'y u RAMAC 100 MI'u ucnoab3yrorca A
NETEKTUPOBAHUA W JIOKAIM3ALMHU MOA3EMHOHW MPOBOAKM U KaBEPH Ha
O0onpIIOH rNYOHHE, 10 HECKOJIBKHMX METPOB.

Pezynomameot coemecmHozo 6U3YANBHO20 U PAOAPHO20
HAONIOO0CHUA 3a COCMOAHUEM NOKPBIMUA U 3eMIAH020 RONOMHA /
B.A. Kpemoe, B.IO. I naskoe, H.A. Jlywrnuxkos, C.B. /Iaspyxun // Tpyosi
I'ti POCJOPHHUH. —- 2000. — Bun. 10. - C. 93-96.

H3Biieuenue

HcenenoBanue NoJIy4eHHBIX PE3YJIBTATOB 0KA3aJ10, YTO CKOPOCTD
00pa3zoBaHHs TpeLIMH B acPansToO€ TOHHBIX NOKPHITHAX, HX KOJIMYECTBO
U THUN B 3HAYUTEJILHOM MeEpe 3aBHCAT OT BHIAA aHOMAJHH B Teje
3EMJISHOTO NOJIOTHA (HEOAHOPOAHOCTL MO COCTaBy, NEPEYBIAKHEHUE,
pa3ndyHas CTerneHb IIOTHOCTH TPYHTA, B3aMMHOE PacniofiOKEHHE CJIOEB
U T.4.). B caydasx, Korna Habnoaanoch U3JHIIHEE YBJa)XKHECHHE,
TpewHOOOpa30BaHHE HOCHIIO OCODEHHO HHTEHCHBHBIN XapaKTep, NpH
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TOM TIOSBJIAIUCH HOTOJHHTENIbHbIE KPUBOJIHMHEHHBIE MPOAOIbHbBIE H
NomnepeyYHble TPEeLHHBI, pa3Mepbl KOTOPbIX YBEJIUYHBANKCE (1JIMHA H
HUPHUHA pacKpbiTHA). B MecTax 3HayUTEIbHOrO MEpPEyBIAKHEHUS
3eMJIAHOT'O MOJIOTHA (YYAaCTOK Ha OTKPBITOH MECTHOCTH ) HAOJIIOATACE
BC€ THIIbl TPEUIUH, HO MPU 3TOM OTMEYANIOCh MEHbIIIEE KOJIHYCCTBO
MoNepeYHsIX U npeobiagaHue KpUBOIMHEHHBIX MPoAoabHbIX. Ha Takux
Y4aCTKaX MOKPBITUS BEIUYMHA PACKPBITHA TPELUIMH MECTaMH JIOCTUI aJ1a
1-5 cm, 310 nipH cpeaner HaboaaeMon BeniMuHHe oKoJio (0,8 cMm.

OnHuM U3 HauboJIee HHTEPECHBIX PE3YbTaTOB JaHHOH paboTh]
SBUJIACh BO3MOXHOCTH NMPOrHO3UPOBAHMA TpPEIHHOOOpa30BaHUIA,
[MOCKOABLKY I[TOSB/ICHUE TPELLUMH MPOUCXOAMUIIO TaM, TIA€ 3apaHee ObUIH
BbISIBJIEHbI HEOAHOPOJAHOCTH IPYHTA, €r0 MEepEYRIAKHEHHE U APYTrUe
aHOMaJIMU. Ha puc. 2 nokaszansl GparMeHThl pajaporpaMm, Ha KOTOPbIX
BUAHBI OOHapy>XeHHbIE Ae(DEKThl U CXEMAaTUYHO TMOKa3aHbl TPEUIMHBbI,
KaK CyLLIECTBOBABIIME, TaK U MOSBUBILIMECS BMOCAEICTBHH.

ConocraBieHUe pe3yjbTaTOB BU3YAJbHOro HaOMIOAECHUSA U
MOJIYUYEHHBIX pagaporpaMm IO3BOJISET CAEJaTh BbIBOA O BBICOKOWH
TOYHOCTH NPOrHO3UPOBAHUS TpeUiMHOOOpa3z0oBaHUS KakK MO
MECTOION0XKEHHUIO e EKTOB, TaK U 110 BO3MOXHOMY BHAY pa3pylHEHHH.
Ilpeanonaraercd, Yr0o Ha OCHOBAHHH MPOBOAMMBLIX UCCJIEIOBAHUN H
CAEIaHHBbIX BBIBOAOB pajiapHas CHCTEMAa B JIaJIbHCHHIEM TMO3BOJIUT C
MAaKCUMAJbHON 3G (EKTUBHOCTHIO NMPOU3BOAUTL MPOEKTHPOBAHMUE
PEMOHTHBIX MEPONPHATHH. [ IpUMeEHeHHe Xe reopanapHbiX YCTaHOBOK
[IPH NpHUEMKe padoT 10 YCTPOUCTBY 3EMJISHOTO NMOJIOTHA ITPEeAOTBPATHUT
NOCPOYHOE pa3pyLUCHUE JOPOXKHBIX OACK U YBEJTHYHT CPOK CITYXKOBI
aBTOMOOMJIBHBIX JIOPOT B LIEJIOM.

Jns pelieHMs BbILienepeYMCIEHHbBIX 3aja4d Npeanosaraercs B
Ommxanuiee BpeMs mpoBeAcHHUE Oosice OOLUUPHBIX HCCAENOBAHHN U
HaOMIOACHUH HA HECKONBKUX AOPOrax, pacnosiOKCHHbBIX B pa3IM4YHbIX
IPYHTOBO-THAPOJOTHYECKUX YCIAOBHAX U OTJIMHYAIOIMXCS YCIOBHUAMU
IKCIUTyaTaLUH.
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Hlanupo /.M., /Kapukoe A.A. Qbcreoosanue Mocmossix onop
MeMOOOM paouo8onoeou ouaznocmuxu // Hayxka u mexnuxa e oop.

ompacau. — 2001, — Ne 2. — C. 23-24.
HN3Bieuenne

Tynsckoe npeanpustue OO0 «I'eonpoexkT» paspaborano u
peaJiM3yeT TEXHOJIOTHIO TeOPH3HIECKOTO O0CNIeOBaHHUA MOA3EMHOM
4yacTH OOBEKTOB CTpoUTEeNbCTBA. [€OPHU3HUECKUE U3BICKAHUA
BBIMOTHAKOTCA METOAOM PAIMOBOJIHOBOH IHArHOCTUKH, OCHOBAHHOH Ha
NPpUHLHUIIE OCCKOHTAKTHOIO MOJISAPHU3ALHOHHOIO T€OMETPUYECKOTO
30HIMPOBAaHMUA C IHEBHOM MOBEPXHOCTH. TEXHOMOTHA POBEAEHHUA paboT
MO3BOJSET ONPEAEIAsTh PHU3HYECCKHE XapAKTEPHCTUKH 10 ITyOHHBI 25-
30 M ¥ OKOHTYpPHMBATh OTpPa’KalOLWIME U SKPAHUPYIOLUME MOA3EMHBIE
0OBEKTHI.

s  BeINOJHeHHA  o0CieNOBaAHHUM  MCIIOJb3YyETCH
MONAPU3ALMOHHAA AUIObHAA YCTaHOBKA «HaBUraropy, oCHallicHHAA
BYMs BUJaMH QHTECHH: CTETIOLIUMHMCS aHTEHHAMHU, NTpeIHa3Ha4eHHbIMU
JUIA paAMOBOJIHOBOM AE€PEKTOCKONMHAM NMPUPOAHBIX W UCKYCCTBEHHBIX
Cpel;, aHTEHHaMH, OCYIUECTBIAKIIUMH PaJgvO30HIUPOBAHUE
MOA3EMHOr0 NPOCTPAHCTBA C JHEBHOUW MOBEPXHOCTH. 3HAYEHUS
BBIXOAHBIX NapaMeTpOB PacCUYUTHIBAIOTCS Ha JOBM mno nporpamme,
peanusyloleil creuyansbHo pa3padOTaHHbBIN aNrOPUTM.

Iam. 2109872 RU, MKIF E01 C 1/00, GO1 C 7/04. Kynwrcriurkos A. M.,
Memna T.A. Cnocob undCeHepHbIX ZPYHMOBO-2UOPOIOZUUECCKUX
U3LICKAHUU A8MOMOOUNLHBIX 00p02 / ApxaHzenbCKuit 20c. MEXH.
yH-m. -~ No 96106714/03; 3anen. 02.04.1996; Onyon. 27.04.1998, bion.
Ne 12,

HU3BJiegenne

MN306peTeHHe OTHOCHTCA K HOPOXHOMY CTPOHTENBCTBY H
NMpeaAHa3Ha4YeHO i MNpPOBEAECHHA HHXXEHEPHBIX TPYHTOBO-
THAPOJOTMUCCKUX H3bICKAHUNA aBTOMOOHIBHBIX AOPOr B LHHUPOKOH
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0JIOCE BapbHPOBAHMUA TPACCHl NMOJA CHCTEMHOE aBTOMAaTH3UPOBAHHOE
[POEKTUPOBAHHUE ABTOMOOMIBHBIX JOPOT.

3anaya U30OpeTeHU — NOBbILIEHHE Ka4eCcTBa cOopa HHOpMaLIUK
10 TPYHTOBO-THAPOJIOTHYECKUM YCIIOBHIM MECTHOCTH H CHUXKEHHE
TPYA03aTpaT Ha NOATOTOBUTENbHbBIE PabOTHI.

JTO AOCTHraercd TeM, YTO COMIACHO CMoCOo0y HMHIKEHEPHBIX
TPYHTOBO-IT'HAPOJOrHYECKUX M3bICKAaHUH aBTOMOOHIbHBIX JOPOT,
BKJIIOYAIOLEMY ONpPEHC/ICHUE B KaMepalibHbIX YCJIOBHAX T'PaHHLbI
MONOCH BapbUPOBAHUA TPACCHI M MapIlIpyTa ABHKEHHUS BE3AEXO/a,
pasOMBKY Mapuipyta 4 cObop HHOPOpPMAIIUM IO TPYHTOBO-
TUAPOJIOTHYECKHUM YCIOBHAM MECTHOCTH MPH MPOXOKACHUH BE3AEX0Aa
CO CTAaHUMEH, BCIO NMOJOCHl BaphbUPOBaHHS pa3OUBAIOT Ha 30HBI C
pa3IM4YHbIMM FPYHTOBO-THIPOIOTHYECKHMMH YCAOBHSIMH, B KaXKIIOH 30HE
3aa10T MUHUMAJILHOE @ U MAKCUMaibHOE b paccTosHUA MEX Y TOUKAMH
onpeaesieHUs FPYHTOBO-TUAPONIOTHUECKOTO pa3pe3a, 3aal0T HaYanbHoe
HallpaBJIEHUE [ABHXKEHHA MO YIJioM 35-35° BOpaBO WIIM BJIEBO I10
HalIpaBJICHUIO BO3AYIIIHOM JHHUH, a COOp HHGPOPMAIIUM 110 FPYHTOBO-
FTMAPOJIOTUUECKHUM YCIIOBUAM MECTHOCTH BBINOJHAKT TpH
NMPOXOXKACHUM Be3exona co craHiuen. Be3nexon co cranuueit C-023
ABHAKETCA 110 HaYaJIbHOMY HAnpaBiACHHIO, 00X0oasd AepeBbA U ApYyTrHe
NPEnsATCTBHA, K PaHULIE N0J0CH BAPbUPOBAHUA C PUKCALMEN MapLIpyTa
¢ MOMOILUbI COYTHUKOBOH cucteMbl GPS 1mo ycraHoBieHHOMY Ha
sesaexoie P-konosomy npuemunxky ASHTECH P-12; y rpanuiib: nojsocet
BapbUPOBAHUA BE3EXO ITPOXONIUT Ha paccTosHUeE (a+b)/2 napauieNnbHO
BO3AYIIHOH JTHHHUHU, CBA3BIBAIOLICH KOHCYHBIC TOYKH TpPacChl, JaJiee
MapILpPYT JBWXKEHHUA BE3AEX0a B 00X0 IepEBbEB U APYTHX NPENATCTBUM
BLIITOJTHAIOT 10 HAMPABJICHHIO K JPYIOH MPaHHLE IOJI0CH! BADbUPOBAHUS
Tpacchl U onpenendaoT nporpammor Ha [IOBM B Buae kopuaopa,
FPAaHHULBI KOTOPOTro HAXOAATCA: OTMXKHAS HAa PACCTOSHHUH &, JaJibHASL Ha
pacCTOSTHUU b OT TPAEKTOPHH NPEAbIAYUIETO MapLIpyTa, TpH 3TOM NMpH
1Iepexofe U3 ONHOH 30HBI FPYHTOBO-THAPOJIOTHYECKUX YCJIOBHH B
APYIy0 PacCTOAHHUA @ U b COOTBETCTBEHHO H3MEHAIOT, aHAJIOTHYHbBIM
obpa3oM MpoM3BOAAT ABHUXKEHHE Be3€xX0Ja IO BCEH MoJIoCce
BapbHPOBaHHUA TPACChI.

Ha yeprexxe npuBeaeHa cxeMa MapuipyTa ABHXKCHUA BE3JIEX0/a
co craHuuen C-023.
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Cnocob FPYHTOBO-THAPOJIOTHYECKHX U3BICKaHUH
aBTOMOOMJIBHBIX OPOT OCYIUECTRIAIOT ClEAYIONIHM 00pazoM.

CHayaa B KaMepajIbHbIX YCIIOBUAX IO Tororpaguyeckoi kapre
B 3aBUCHUMOCTH OT pejibeda MECTHOCTH U CHTYALHH ONpPEACsAIOT
rpaHULBI MMOJOCH BApbUPOBAHUA TPACCHI, KOOPAUHATHI KOTOPBIX C
[IOMOIIBIO CKaHepa 3aHociaT B namarth I11DBM; Bcro nonocy
BapbUpPOBAaHUA 10 TONOrpaHMUYECKUM KapTam M ACLIM(PHPOBAHUIO
MaTE€pUaJIOB a3pOCHEMOK pa30HBaIOT Ha 30HBI, HanpuMmep, 1-3, ¢
pa3/I4HbIMH TPYHTOBO-THIPOJOTrHHECKHMH YCIIOBHAMH (HalpuUMep,
OONOTUCTBIE, ONOJI3HEBbIEC, KAPCTOBbBIE Y MOCA/IOUHbBIE YUACTKH, YUACTKH
¢ 00eCneYeHHBIMU U HEODECTIEYEHHBIMM NTOBEPXHOCTHBIMH CTOKAMHU U
T.14.). KoopAHMHATHl TrpaHULl 30H C pPa3jUYHBIMM TPYHTOBO-
FUAPOIOTUYCCKUMHE YCIIOBUSAMH, MPAHUIIbl BEIACACHBI TOUKAMH, TAKKE
C NMOMOIUBID CKaHepa 3asHocAT B naMATh [IDBM. B kaxnoit 30He
yCTaHaBIHWBAOT MUHUMAJILHOE 2 1 MAKCUMAJIBHOE b pacCTOSHHE MEX Y
TOYKAMH ONpPEASSIEHUA IPYHTOBO-THAPOJOrH4ecKoro paspesa. [ Ipumepsi
TaKUX PACCTOSHHHU mpuBeAceHBI B Tabnuie A8 TpeX KaTeropui
CIIOXXHOCTHU IpyHTOB. 13 paccMOTpeHHE M NOCHEAYIOMIMX HU3bICKAHUH
OTOpACHIBAIOT YYACTKU MECTHOCTH 4, npuiieraloliue K HavyajabHOH U
KOHEYHOH TOUKAM Tpacchl U obpasyroliuecs PaHALEH [MOJOCHL
BADbUPOBAHUSA ¥ NPAMBIMHU, HANPABICHHBIMH MOA yriaMu 35-55°k
BO3AYILHOW JIMHMU. 3aa0T Ha4yajbHOE HAIpaBJICHUE IBUXCHUA
BE3/1€X0/1a B 3aBUCUMOCTH OT peJibea U CUTyaLuu, HanpyuMep NoJ yIrijioM
45° BOpaBO K HAIIPABACHHUIO BO3XYHIHOH JTMHHUH MEXOY HA4ajbHOE U
KOHEYHOH TOYKaMH TPacChl.

Besnexon co cranumeit C-023 (i reopagapoM pupMsl Finn RA)
ABWXKETCH 110 HAYAJIBHOMY HANPaBICHUIO K MPABOM T'PAHULIE MONOCHI
BapbUPOBAHUA Tpachl, 00X0A4 MIPU STOM BCTpeyalrOlUHECs ACPEBbI H
Apyrve nperniarcTeus. [1o MapuipyTy ABHWKEHHS BE3AEX04a Ha JKPAHE
OUCIUIEeS NMTPOCMATPUBAECTCA U 3AMIUCHIBACTCA HA MAarHUTHBIE HOCUTENTH
FEONIOTHYECKHN pa3pe3 MECTHOCTH, Ha KOTOPOM (PUKCHPYETCH
[MOJIOXKEHUE YPOBHA I'PYHTOBBLIX BoA. llpu aBmxkeHHH Bezaexona €ro
N0JIOXKEHUE B JAE€KapPpTOBOH CHUCTEME KOOPAMHAT OMpelaeaeTcs U
3aNHChIBa€TCd Ha MAarHUTHbIE HOCHUTEIH C ITOMOIIBIO CIIyTHUKOBOU
cHucteMbl GPS no ycrtaHoBlieHHOMY Ha Besaexole P-koooBOMY
npueMHuky ASHTECH P-12, xotopslil onpenenser reoge3auyeckue
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KOOPAUHATBI ¢ TOYHOCTBIO Bhillle 5 MM H 00jialaeT 3HAYHUTEILHOH
[OMEX0YCTONYHUBOCTEIO. [ToTpebgeMas MOLIHOCTS MPHEMHHKOM MEHEE
12 Bt, nuTanue oCcyLieCTRIAECTCA OT CETH NOCTOAHHOro Toka 10-36 B.

IIpy nocTmkeHUHW NpaBoOi rpaHHLBl MOMOCH BaApbHPOBAHHA
Tpacchl BE€3JEXOR MPOXOAUT Ha paccTosHHue (a+b)/2 napaiienbHO
BO3AYIIHOH JIUHUH, CBA3BIBAIOLIECH HAYaJIbHbIH M KOHEYHBIM MYHKT
Tpacchl.

Janee MapmipyT ABH)KEHHS B€3[€X0ja BBITOJHAIOT B 00X0/
JCPEBhEB K JIEBOU IPAHMLIE MOJIOCH] BAPbHPOBAHUS TPACChI 110 KOPHAOPY
(rpaHHIbl KOPHAOpPA BBIAECNEHBl TYHKTUPHbBIMH JIMHHSAMH),
onpeznegeMomy nporpammoin Ha [1OBM. Ilpuyem rpanuisl kopuaopa
HaxooATCA: ONWKHAS HA PAaCCTOSHMM a, @ JaJIbHAA Ha PacCTOSHUHK b oT
TPAa€KTOPHH MpeAbIayLLIEro MaplipyTa Be3aexona. Bezgexon B npeaenax
KOpUAOPa MOXET OCYILECTRIATh JBHXKEHHE 110 TpeOyeMbIM ydacTKaM
MECTHOCTH C BO3MOXXHOCTBIO MaHeBpupoBaHus. [Ipu 3tom TITDOBM no
porpaMMe KOHTPOJHPYET mepexod U3 OAHOM 30HBI I'PYHTOBO-
TUAPOJIOTHYECKHUX YCJIOBHH B APYIYIO, B Pe€3yAbLTATE HErO
COOTBETCTBEHHO M3MEHSIOTCS paccTOSHUS a u b. JlocTurHyB NneBoii
rpaHULBI MONI0OCH BapbHPOBAHUSA, BE3AEX0A NPOXOAUT NapajljiesibHO
BO3AYILIHOH JIUHUHU Ha paccTosgHHe (a+b)/2 U BHOBb HampaBnsAeTCs MO
HOBOMY KOPHAOPY K IPaBO# I'paHHUILIE NTOJI0CHI BApbHPOBAHHUA H TaK Jajiee
10 BbIXOJAa B KOHEYHYIO TOUKY TPaCCHI.

KauecTBo cOopa uHGOpMaLUK MO MPYHTOBO-THAPOJIOTrHUECKHUM
YCJIOBUSAM MECTHOCTH MNOBBILIACTCA, TAK KaAK MAapmipyT ABHKEHMS
Beszaexona Oyaer rubkum, B 00X0a yuacTKOB, HE TpeOylOLHKX
ONpeleNIeHHS TPYHTOBO-TUJIPOJIOTHYECKHUX YCAOBUH MECTHOCTH, H C
0043aTENbHBIM IPOXOXKAECHUEM YYACTKOB CO CJIOXHBIMH I'PYHTOBO-
THAPOJIOTHYECKUMH YCIIOBUSAMM.

Tpyno3arparsl Ha TOATOTOBUTENbHBIEC PabOThi CHH3ATCH, TAK KaK
He noTpelyeTcs yCTaHOBKA B TOYKAX MOBOPOTa BE3/1€X01a OPHEHTHPOB,
He OyIET BLINONHATHCH pa3OUBKa M MpopyOKa Tpacchl 10 MaplupyTy
ABWKECHUSA Be3aexona. Pacuersl jjis Tpacchbl aBTOMOOWIBHOH AOPOTH
NPOTAXKEHHOCTRIO 10 KM MnokasanM, 4To npeanaraeMblii crocob
UHXKEHEPHBIX IPYHTOBO-THAPOTIOTHYECKUX H3bICKaHKH aBTOMOOKIIBHBIX
popor no3sosiser Ha 250-320 ye10BEKO-CMEH YMEHBLUHTD TPYA03aTPaThl
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Ha MOATOTOBUTENbHbIC paboTbl B CPaBHEHHM C U3BECTHBIM CriocoOoM

HHIKCHEPHBIX IPYHTOBO-THAPOJOTHYECKHX M3bICKAHMH, MPUHATHIM 3a
ApPOTOTHIL.

Ham. 2170297 RU MKH E 01 C 1100, G 01 C 7/04. Kancuna O.B.,
Kynuoxcnukoe A.M. Cnocob undceHepHBX U3bICKAHUU

asMoOMOOUTIbHBIX 00p02 / APDXAH2E/IbCK., 20C. MEXH. YH-M. —
Ne 99116757/03; 3anen. 30.07.1999; Onyon. 30.07.1999, bion.Ne 19.

H3Biiedenue

HM300peTeHne OTHOCUTCA K IOPOKHOMY CTPOUTENBLCTBY U MOXKET
OBITH MCHOJIB30BAHO NPH MPOBEACHUH HHKEHEPHBIX M3BICKAHHWH
aBTOMOOW/IbHBIX AOPOTr Ha craaum paboueit TOKyMEHTalMK B NOJOCE
OoTBOAa aBTOMOOWIABHOKH pnoporu. Cnocod BKIJIOYAET NPOAOIbHOE
[IEpEABIKEHUE BE3IEX0Ad ¢ TeopaJapoM U CIIyTHHKOBOH CHUCTEMOU
NMO3ULMOHHUPOBAHHMA, OCYLIECTBAAKOIIECH OTNIpEAEIEHHE
NMPOCTPAHCTBEHHBIX KOOPAWHAT U TPYHTOBO-THAPOr€O0rHUECKYIO
nadopmauuo. HoseiM gBAseTCA TO, YTO reopafap NOCIEAOBATENBHO
nepeMewalT N0 OCH TPAcChl U paHUI@aM MOJIOCH OTBOJA H
OCYIECTBIIAIOT cOOP UCXOMHOH HHPOPMaLIHHU O penbede B ITONIEPEIHOM
HaIlpaBJiCHUH TOJIBKO MPH MPOXOXKHAEHUHU I10 OCH TPACChl, KOTOPYIO
pa3zOMBAIOT Ha OTPE3KH, MJIHHY S KOTOPBIX OMNPEACIAOT Ha
KPUBOJHHEHUHBIX YYAaCTKAX 1O IMPUBEJAEHHOH 3aBUCHMOCTHU OT
AOITYCKAEMOTO OTKJIOHEHHUA OT OCH TPacChl ¥ LIMPUHEI ITOJIOCH! OTBOAA,
a Ha NIPAMOIMHEAHDIX — B 3aBUCUMOCTH OT PACCTOAHMA BUAHUMOCTH, TIPH
3TOM MEXY ABYMs CMEXHBIMH NOTIEpEYHbIMU MPOXOAAMH reopaaapa
BEIACPKHMBAIOT PACCTOSHUE, PABHOE PACCTOAHHIO MEXAY ABYyMS
ONOPHBIMH TOYKAMH t, KOTOPOE ONPEAECNAOT TAKXKE IO NPHUBEICHHOH
3aBUCHMOCTH. TexHHYEeCKMH pesyibrar, oOecrnevYuBaeMbii
H300peTeHHEeM, COCTOUT B MOBBIHIEHHH HAJECXKHOCTH BBIYHCJICHUSA
00BEMOB 3eMJIAHBIX paboT, H30EKAHUH OLIUOOK NMPH MPOEKTHPOBAHUH
NPoKoNLHOro Npodwis Ha OCHOBE HHPOPMALIMK 1O NIPOCTPAHCTBEHHOMY
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pPacHoONOKEHHIO YPOBHS IPYHTOBBIX BOJA MO I'HAPOTreoNOrH4eCKoOH
MOJI€H# MECTHOCTH.

®opmyna H3odbpeTeHHs

Cnoco0® MHXXEHEPHBIX HM3BICKAHUMH Ha cTagud pabouei
AOKYMEHTALIMH B NOJIOCE OTBOMAA aBTOMOOWIBHbIX JOPOT, BKIKOYAIOLIMH
NPOAOJIbHOE MEpENBHIKEHHUE BE3AEX0Aa ¢ reopalapoM H CIYTHHKOBOU
CHCTEMOH MO3MHHUOHHUPOBAHMA, OCYUIECTBIAKOIICH OrNpeacieHUe
NpOCTPAHCTBEHHBIX KOOPAMHAT H I'PYHTOBO-IHAPOre0iOrHu4ecKom
uHDOPMALIMM, OTIHYAIOLIKICA TEM, YTO reopajiap NoCjaeAOBaTEIbHO
[mepeMelanT Mo OCH TPacChl U rpaHuilaM MoOJOCH OTBOAA M
OCYIIECTRIAIOT cOOp UCXOAHOM HHPOPMALIHH O penbede B IONEPEYHOM
HallpaBJICHUHU TOIBKO MMPH MPOXOKIECHHH HO OCH TPACChl, NPHYEM TPacChl
pa30UBaIOT HA OTPE3KHU, AJNHHY S KOTOPHIX ONpPefCaslOT Ha
KpUBOJIMHEHHBIX y4acTKaX B 3aBHCHMOCTH OT AOMNMYCKAaeMOTO
OTKJIOHEHHUSA OT OCH TPACChl M IUMPHUHE] HOJOCHI OTBOAA IO GOpMYyIie

s=(1-0,18B +0,1-R-B)*°,
91 (5 $ — LAl ABYOKCHUS reopajapa Ha KPUBOJIMHEHHOM YUYACTKE, M;
R — paanyc KpMBOH [IOBOPOTA, M;
B — muipHHa NoJa0Chl OTBOAA, M,
a Ha [IPAMOJIMHENHBIX — B 3aBUCHUMOCTH OT paCCTOAHUA BUAUMOCTH, TPH
3TOM MEXIY ABYMS CMEXHBLIMU NMONEPEHYHLIMM [IPOXOJAMHU reopajsapa
BbLACPKMBAIOT PaCCTOAHUE, PABHOE PACCTOAHUIO MEXIY ABYMA
OMOPHBIMHU TOYKAMH t, KOTOpOE OIpeaesSIoT no gopmyJie
t =30 — SAh,

e Ah — niepeniajl BLICOT Ha 50 or. M ANMHBI MAPUIPYTA, M.
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MATEPHAJIBI, OITYBJIMKOBAHHBIE
B AHHOTHUPOBAHHOM BUBJINOTI'PAOHYECKOM

CBOPHMKE 10 BOITPOCAM CTPOUTEJILCTBA,
PEMOHTA U COIEPXKAHUS ABTOMOBWIBHBIX TOPOT
1 MOCTOB (3APYBEXHbBIN OHLIT)

OneHka pajapHbiX CHCTEM, HCHOJIL3YeMbIX A5l MOHHTOPHHIA
TOJIIIHHBI CJ1I0€B JOPOXKHBIX 03K
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 (¢hp.).

Tonuua cnoes, COCTABISIOUIAX AOPOKHYIO OJEKAY, ABJIAETCA
OCHOBHBIM I1apaMeTpoM, OllpeeldeMbIM NpH 00CIeiI0BAHHHU H
MOHHTOPHHre aopor. C noMoubio pajapa 3TOT MapaMeTp MOXHO
u3MepaTh noutd HenpepbiBHO. B 2000 r. ceThi0 pervoHanpHbIX
nabopatopuit nopor 1 MoctoB @paHuuu (LPC) BbIMONIHEHA OLICHKA
pabouynXx XapaKTEepUCTHK paJapHbIX CHCTEM C LENBIO OIpElAEIeHUA
BJUSAHUS pas3jIH4HbIX MapaMeTpOB TaKUWX CHUCTEM Ha U3MEPEHHUA,
MPOBOJHUMbBIC IPU MOHHUTOPUHIE JOPOKHBIX OEK.

JlaHHBIE 3KCIIEPUMEHTHI MO3BOJIWIMN CAENATHL BBIBOA O TOM, UTO
XOTS YPOBEHb HEOUPEACIICHHOCTH H3MEPEHUM, BRITOITHAEMBIX paiapaMu,
B OCHOBHOM, OCTA€TCA WJIECHTUYHBIM, HX OTHOCUTEIBbHBINA AHANa3oH
M3MEDPEHUH H, CIIEI0BATE/ILHO, MOTEHUHAIBHOE UCIIOIb30BAHHE SABIIACTCA
pPa3jIMyHbIM.

[IpoBenenHas padbora HamnpaBjieHa TaKXE€ Ha Ka4yE€CTBEHHOE
OLICHHBAHHWE PA3IWYHbIX PAJIapHbIX CUCTEM B OTHOLICHUH 00acTH UX
NPUMEHEHHS ¢ UCTIONB30BaHHEM AJIA 3TOro MeToa ucnbitaHus LPC.
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Hepaspymawmnii cnocod ncciiegoBanus acpaibTo0e TOHHBIX
NOKPLITHH ¢ IOMOHILIO I'eopaaapa

Zerstorungsfreie Untersuchungen von Asphaltbeldgen mit
Georadar/ Hugenschmidt J., Parti M. N. // Bitumen. — 1999. — Ne 4. —
S. 125-130 (nem.).

[IpeacrariaedHbsl NnpuMepbl UCMONAB30BAHHA reopanapa Ha
apromaructpanu A2 B lliselinapuu 118 OLEHKHU TONIMHBI IOKPBITHA H
BbIABJICHHUA NOBPEKACHHH NOKPHITUN HA YETHIPEX MOCTAX.

[eopanap saBasercs 3¢pdekTuBHBIM npubopom ans
HEPA3pYLIAKUIEro U YKOHOMHYECKH BbITOAHOTO 06CEenOBaHUA
ac(anbTOOCTOHHBIX HOPOXHBIX MOKPLITHA U APYIrdX UHXKEHEPHBIX
COOpYyxeHul. /g yenemHoro ucnoib3oBaHus reopajapa BaxXHbl BCe
CTAaAWU: MPOBEACHUE U3IMEPEHHUH, 0OpadoTKa U HHTEpripeTaAlUA
pe3yabTaToOB. TOYHOCTH ONpeASACHUA TOJIMHBI IOKPHITHA 3aBUCHUT OT
COCTOAHUA KOHCTPYKLIMH ITOKPBITHA, KAUeCTBA U3MEPEHHHN Ie0pa1apoM,
a Taloke 3arpar Ha obcnenoBanune. ONbIT MOKa3bIBAET, HTO PACXOKACHHE
pE3Y/1bTaTOB, MOJYYEHHBIX [PU UCIILITAHUH KEPHOB, C U3MEPECHUAMM,
BbIITOJIHCHHBIMU reopaapoM, COCTaBJISECT MEHEE 2 CM.

[1pu onpenesieHUH ODIEN TOJLMHBI TOKPBITHA UCIIOB3YHOTCS
BbICOKOUACTOTHBI€ aHTE€HHBI reopajgapa, KOTOpbie 00eCneyuBaioT
HeOOXOAMMYHO pa3peluarOlyo CrIOCOOHOCTh U INyOUHY NPOHHUKAHUA.
Hna uccnengoBaHUd BHYTPEHHEHW CTPYKTYPbl MOKPLITHA 4acTo
HCIOJB3YHTCHA HHU3KOYACTOTHbLIE aHTEHHbI. OQHOBPEMEHHOE
MPpUMEHEHUE pa3JIUUHbIX AHTEHH reopaaapoB oOecne4yuBacT
BO3MOXKHOCTh PEHISHK MHOTUX [TpOo0JieM.
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