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INMPUMEHEHHE TEOPA/IAPA B YC/IOBHSIX BEUHOH
MEP3/10TbI IIPH HH>KEHEPHO-TEO/IOTHYECKHX
H3BbICKAHHAX B CTPOHUTE/IbCTBE

T'lprBeaeHsr pe3y/IbTaThl re0hHU3HYECKOro MOHHTOPHHTA 110 obecriedeHHI0 6e30MacHOro
CTPOUTE/IbCTBA M IKCII/IVaTaLIMH CTPOSLICHCH XKe/le3HOH AOPOIH.

KmoueBble c/toBa: rasoKOHAeHCaTHOe MeCTOPOXKACHHeE, TPYHT, TeHON/IeKC, TepMOKapCT,
reopazap, 30HAHPOBaHHE, OOBOAHEHHOCTb.

PY OTKPBITHU Ha IO/TYOCTPOBE

fAman RpyrHerinero rasoKoH-
[IGHCATHOTO MecTopoxaeHus BoraHeH-
KOBCKOT'O, TIePBbIM /1e/IOM BCTa/l BOITPOC
O TPaHCTMOPTHPOBKE TPY30B. Yke B
1986 r. [ICMO «fImanTpanccTpoi Havar
CTPOUTENBCTBO KenesHow mopork O6-
ckast — boBaHeHKoOBO amvHHOM 540 KM,
Ho K 2007 r. GbIO MOCTPOEHO /HIIb
267 KM OT BCeM TpacChl.

Ha crpouTensctBo xene3Hoaopox-
HOTO I107I0THa BAMSIET PAA Heb/1aronpuy-
SATHBIX (PAKTOPOB, BakKHEMIIME U3 KOTO-
PBIX: C/IOXKHBIE NPUPO/IHBIE Y WHKEHep-
HO-Teortornueckye ycrosusa. Crpouterns-
CTBO BefleTCsl B CYPOBBIX KAMMATUYECKHX
YCMIOBUAX CYOAPKTHUUECKOrO TOosica B I10-
BCEMECTHO PaCIpOCTPaHeHHbIX MHOIO-
neTHeMepabix ropogax. C npoleccamu
C@30HHOTrO OTTaWBaHWsS U IMPOMEpP3aHMs
1opPOo/1, CBA3aHO OGO/BIIMHCTBO MpobieM
BO3BeIEHUs] TPacChl, B YAaCTHOCTH Tep-
MOKapPCT, KpHOT@HHbIE OIO/3HH U CIVIbI-
Bbl, My4eHre (Ce30HHOe, MHOro/eTHee),
KpUOTeHHOe pacTpecKrBaHHe, TepMo-
aposus, 3abonaynBaHue [2].

YuuThiBasi MpollIbie OWMOKU W Ha-
KOIVZICHHBIN OINBIT, B XO/e BeleHUs pa-
60T 6bl71a pa3paboTaHa Y MpPHUMeHeHa Ha
MPAKTHKE HOBAasl CXeMa BO3Be/eHUs Ha-
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ceimi. Ha He apeHupyiomye CyravHKu
3MMOW HaK/a/blBaeTCs Mep3/Ibli T'PYHT,
a 71eTOM 710 TPOEKTHOTo Mpodu/s Ao-
BOJAT CYXHUM Ta/lbM TPYHTOM. YTOOHI
HachIlb He pa3pyliazach B Xo4e Harpe-
BaHMUsH, MCIIOAB3VIOT TerVIOBble aMOPTU-
3aTopbl U3 TeHoriekca. Hecmotps Ha
BCe MpeaArpyHAThIe Mephbl BO3BEACHUS U
CTPOEHUs HaChIM, TMepUOINYeCKH BO3-
HUKAIOT OMacHble CUTYallMH, KOTOpPhie
MOTYT TMPUBECTH K UYACTUUHOMY paspy-
IIeHUIO WM OOBa/ly KOHCTPYKLIMM, I10-
3TOMY HeOOXOAWM IMOCTOSHHBIA MOHH-
TOPUHT 3a COCTOSIHMEM, Kak CaMOMW Ha-
CBIMM, TaK W HHXKeHepHO-Teo/1oruuec-
KHMU ITPOLIeCCaMH.

[lo saBeplieHMIO CTPOUTE/BHBIX Pa-
60T, HeOOXOAWMBbIM YC/IOBUEM /11 CTa-
OUIBHOM 3KCIIVaTalliK 2Ke/e3HOM I0Po-
v, 6ymer ABAATHCA TOCTOSHHOE IpOBe-
aeHWe MoHuTopvHra. [lng 3tux Uenert
CYLIECTBYIOT CreliMasibHO pa3paboTaHHbIe
reopazapsl, MO3BO/ISIONIME HeIpPephiBHO
CKaHWPOBATh Ke/e3HOAOPOKHOe TO/I0T-
HO, He TpeKpallias Mpy 3ToM paboTy xe-
ne3zHovt aoporu (puc. 1). B HacTosmmit
MOMEHT HOPMAaTHBHO-TeXHUUeCKHe [OKY-
MEHThI TO3BO/IAIOT UCIIO/NB30BATh reopa-
[apbl TPU  CTPOUTE/BCTBE HHMKEHepPHBIX
COOpYReHHit uarnoxeHHble B CHul 1 [1].



Puc. 1. 'eopaaap a1s CKaHHpOBaHHA Ke/le3HOAOPOIKHOro mnoaotHa. IlepeaBuikenue
OCVLIeCTB/1AeTCHA 10 pe/lbCaM, BO3MOZKEH MOHTaXK Ha Bar on-ne(,bexrocxon. C03ﬂaH B

00O I eonoropa3Beaka»

[letom 2007 roma kommanus OOO
«"eonoropa3eenka» Oblla IpUI7IAIICHA
OAO JTHHMHC» Ha monyoctpoB Aman
ansi o6cenoBalys IPYHTOBOIO MacCHBa
M0 Tpacce CTPOUTE/IbCTBA KenesHOI0-
POXKHOM HAacChIM CTPOSILENCa XKe/le3Ho-
nopoxHoi nvHun O6ckas-BoBaHeHKoBO
M M3yuyeHUs BO3MOXKHOCTH HCIIO/Ib30Ba-
Hus reopagapoB cepuu «IP-I'EO» B yc-
MIOBUSIX Pa3BUTHS MHOTO/ICTHEMEP3/bIX
IPYHTOB.

Pabotel mpoBoauinch B parioHe
pasbesna XpanoB (268 KM, Hauaio
CTPOSILIENCs HaChiNM), KyzZa Ha paboueM
noesne nobpamvck cotpyaHuku OO0
«"eonoropaseenka» (puc. 2).

[eo30HAMpOBaHKE MPOBOAWIOCH 10
Y4aCTKy HaChiMM OT MeCTa OKOHUYaHHS
penbcoB M Hadazta OTCHINKKM a0 [1K
2682+50. Brito mpoizeHo Tpu Ipo-
dourist TI0 HACKHITHM M HECKO/IBKO TPOdu-
ey a7s CpaBHEHWS — [0 TPYHTY ps-
noM. Omneparop ¢ reopamapom «TP-
['EO-01» nepenBurascs BAOMb HaCHINU
10 HaMeUYeHHBIM NPOMU/IAM C IMTOCTOSH-

HOM cropocThio (puc. 3). Temrepartypa
BO3/IyXa He MeHsi/lach, ¥ COCTaB/si/ia 5—
7 °C, BraxHOCTb BO3ayXa He O6orblie
80 %.

Ve ¢ 1993 r. reopamap cepun TP-
['EO mypoKo ¥ YCrenHo HCMoIb3yeTcs
Q718 KOHTPO/Isl COCTOSIHUS TPYHTOB. B
PacCTopsizKeHHUM  CIIeLIMA/TUCTOB  (DHUPMbI
MMeeTcsl NIMPOKUM Habop reopasapoB
cepun TP-TEO c¢ pasnuunbiMu auamnaso-
HamMu paboumx yactoT (ot 10 MIu ao
1,5 ITu) ¥ ganbHOCTBIO 30HAMPOBAHMUS
or 1 M no 30 m (tabn. 1). B manHOM
cryyae, UCXOZst U3 MOCTaB/IeHHbIX 3a/1au
M YUMThIBasg YC/IOBHA IIPOBEAEHUS pa-
6oT, ucnons3opazacs reopaaap TP-TEO-
01 (puc. 4). Ou npeaHasHayeH Aas 06-
HapyKeHUs MeTalIMYeCKUX, [AU3/1eK-
TPUUECKUX TPEeIMETOB, 30H HM3MEeHEeHHO-
rO COCTOSIHMSI TPYHTa, PasyriZIOTHEHHH,
MYCTOT, BO/OHACHIIIEHHBIX TOPU3OHTOB
Y 0OBOAHEHHBIX /TMH3, APYTHUX OOBEKTOB
Y CN0eB, MMEIOIMX J0CTaTOUHO pPe3kue
TPaHMLBl U OT/IMYAIOUIMXCA OT OKPY-
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Puc. 2. Ctposmascsa Hacbillb Kene3HoAOpOXKHOH Tpacckl Obckaa-BoBaneHKoBO

Puc. 3. O6cneaoBanue cTposmerica Hachinu reopaaapom TP-TEO

Tabmuia 1

OcHoBHbIe XapaKTepHCTHKH reopaaapoB cepuu TP-TEO

leopanap Pa3mep aHTeHHbI, CM Yacrora, Ml'u Tny6una, m
TP-TEO-01 40x40x7 100—150 10
TP-TEO-02 25%x25%x7 150—200 6
TP-TEO-03 12x12x3 1500 1
TP-TEO-04 55x55x13 150—200 20
TP-TEO-/IM 100x100x20 10—30 30

JKalolllero TpyHTa IO [AWU3/IeKTPUUeCcKOM
MMPOHHLIAEMOCTH W/ MPOBOANMOCTH.
[eopamap «TP-TEO-01» cpenxeuac-
TOTHBIM padap, B OCHOBY paboThl KO-
TOPOro, 3a/l0XeH BW/IEOUMIIY/IbCHBIN
MeToa 30HAWpOBaHUsA. KMMnynsc usny-
YaeTcsa Ilepefalolllell aHTeHHOM, pac-
MPOCTpaHseTCca B TPYHTe, OTpaKaeTcs
OT OOBEKTOB M ganee (UKCHUpYyeTcs
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npueMHor aHTeHHor. O6bekTaMy 30H-
AWPOBaHHA MOTYT ObITb KaK TeXHOTeH-
Hble, TaK W o6ble HEOAHOPOAHOCTU
rpyHTa [3].

B coBoryrHOCTH € reodrsnyeckrum
gomiziekcom TP-TEQO  opranusauwvert
«"eonoropa3Benka» OBIIO CO3AAHO CIIe-
LIMa/lbHOe TPOrpaMMHOe obecrieueHue
Ans TIpyUeMa CUrHazioB, 0OpaboTKY JaH-
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Puc. 5. leonornyeckHii paspe3 y4actka o6ciea0BaHHA MO AaHHBIM pa3BeAOYHOro 6y-

penus (npeacraBaenasii OAO JIHHHUC»)

HBIX U TIOCTPOEHHs BOHOBBLIX H306pa-
JKeHUMN.

OKoHUaTe/lbHbIM ~ Pe3y/IbTaTOM Teo-
30HAWPOBAHUA AB/ASAIOTCH  PaaAHUOIOKa-
LIMOHHbIe U3006pakeHHs OObEeKTOB 30H-
AMpOBaHus, b0 u300paxKeHus OoTpa-

JKaloNMX PaHUIl U OOBEKTOB, MO/IYUeH-
HbIX TIO pe3ysibTataM ob6paboTtku. M3o-
OpaxeHre MOXKeT ObiTh TpPeXMepHbIM
WM B BU/e Habopa BepTHKA/IbHBIX WU
TOPU3OHTA/IBHBIX CeYeHHH oObeMa, OHO
He [JaeT CaMOoro paclipedefieHus T/IoT-
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Hiackimasee JpYHTHC Cymecs. [ |Reoor  [777) Cymmeson
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Puc. 6. BoaHoBoii npoguab, NOAY4eHHbIH M0 AaHHBIM reo(pHU3H4eCKOoro 30HAHPOBaHHSA
vdacTKa HacCbIMH C HHTepHpeTHPOBAaHHBIMH H HaHECEeHHBbIMH IeO/IOTHYeCKHMH IpaHH-

maMHu
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Puc. 7. BonHoBoH npodguas, npoHaeHHbIH pAAOM C Hachinbio. BeiHeceH cao¥ ce3oH-
HOro oTTaHBaHHA H aHOMa/lbHas 30Ha, XapaKTepH3Viollasd Y4aCTOK C NOBBIIIEHHOH
06BOAHEHHOCTBIO H HapyYLLIEHHOH CTPYKTYPOH IPYHTa

HOCTH WM B/IaXHOCTH, HO T1OKa3blBa-
eT OTpaxKeHUs OT I'paHHULl Mexay pas-
[TMYHbBIMHU C/10dMH C KOHTpaCTHOfI an-
3MeKTPHUYECKOU MMPOHULIAEeMOCTBIO.
OnHoponHas cpeaa (TPYHT) BHIIAAUT
Kak HeuTpaabHbiii poH. Huxe Ha pu-
CYHKax TpUBe/eHbl pe3ynbTaThl obpa-
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OOTKM [MOMYYEHHBIX [AaHHBIX C KOM-
MEeHTapUSAMH.

B pesyabrate mnpoBemeHHbIX pPadoT,
Hamy ObIIM TIO/IYUeHbl CBeleHHsl O TIpH-
MEHUMOCTH reopazapa B C/AOXHBIX YcC-
7IOBUAX Pa3BUTUs MHOTO/IETHEMEP3/IbIX
TPYHTOB M HAKOII/IeH OTIBIT IO Be/IeHUIO
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Hacsmeie 1pyies [ | Hecox VA Arossiteian zoa

Puc. 8. BoaHoBo# npodu/ip, NoAY4eHHBbIH MO0 AaHHbIM reoH3HYeCKOoro 30HAHPOBa-
HHA YYacTKa HachllIH C HHTepnpeTHPOBaAaHHBIMH H HaHECEHHBIMH IeO/10THYeCKHMH
rpaHHLIaMH H aHOMa/IbHOH 30HOH, XapaKTepH3VIoIleH Y4acTOK C HapYLIeHHOH CTPYK-

TYPOI IrpYHTa

30Ha ¢ HapylIEHHON
CTPYKTYpPOii rpyHTa

Hicstsiste pyses [ | Hecox Asouaasaay soua

Puc. 9. Pesynprarhl reopaaHoi0KallHOHHOTO 30HAHPOBaHHA MO CTPOsAIIEHCA ¥XKenes-
HOZOPOXKHON HacChIIH H aHOMa/lbHasA 30Ha H3MEHEeHHOTO COCTOSIHHA IPyHTa (06beMHoe
H300pakeHHe)
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reor3nyeckoro MOHHUTOPUHIA B CYpO-
BbIX K/IMMaTUYECKHX YC/IOBUAX CYOapK-
THUECKOrO Tosica.

[Tpy mpoBeseHWH TreodUNUECKOTO
MOHMUTOPUHIa Ha 0BC/1eyeMoM YuacTke
CTPOSIIeHCS Ke/e3HOM AOPOrd, Oblau
Mo/yueHbl fAaHHble O COCTOSIHMM Ha-
CBITIHBIX TPYHTOB, IIPOBeJeHa YeTKas
rpaHvlla MeXay HacChIbl0 M TOACTH-
MAOIWMY  [IOPOJIaMH, BHIAB/AEHBI aHO-
Ma/IbHble 30HbI C HapYIIEHHOM CTPYKTY-
pott rpyHTOB (pHrc. 6, 8—9). B nanHoi
CUTYallMM, BaXHO OTMETHUTh, UTO BO-
BpeMsi BOCIIO/Tb30BABIIUCH T1O/TYUeHHOM
vHdopMaLFeli, MOXHO 3apaHee YcTpa-
HWTb OMAacHble 30HbI, [0 TOTO Kak UX
pasBUTHE NpUBeAeT K HeNonpaBHUMbIM
[1OC/ICICTBUSIM.

Beuay Ttoro, uro reocdusuueckrie
PaboThl MPOBOAWUIMCH B /TeTHUM IepH-
O/, Ha OTZAe/bHOM YuacTKe Obl1 Bble-
fleH CEe30HHBIM COW OTTauBaHWUS MHO-
ro7ZieTHeMep3/bIx MOPO/, a TaKkKe 30HbI
C TIOBBINIEHHOM OOGBOAHEHHOCTHIO U Ha-
PYIIEHHOM CTPYKTYpOM rpyHTa (prc. 7).
Vicnonbays ronyueHHble CBeAeHUs TIpU
OTCBHIMNKE Ke/1e3HOAOPOXKHONM HACHIIH,
MOXKHO MpeaynpeanThb, elle Ha CTaauu
CTPOMTE/IbCTBA Pa3BUTHE I[TOTEHLIHA/b-

HO OTIaCHBIX YUACTKOB, 3apaHee MPHHSB
Mepbl.

B xode wHTeprperalmy MOMyYeHHbIX
[AHHBIX ObLIM YTOUYHEHBI [eO/IOrMUecKye
IpaHULbl  HccreayeMoro yuactka. Crop-
PeKTHPOBaHbI IPAHMLIbI MEKAYy COBPEMeH-
HBIMU /ITIOBHA/TBHBIMH OT/IOKEHHSIMM, CO-
MUPMIOKLIMOHHO-C/MOBUA/IBHBIMA M TIPH-
OpeRHO MOPCKUMU BepXHeIVIeHCTOLICHO-
BbIMH OT/IOKeHUsMU (pric.6). B otmuve ot
TPAIMLIMOHHBIX ~ METOZOB  HHMKEHepHO-
reo/iornieckrx M3biCKaHui (OypeHre pas-
BeIOUHBIX CKBaXMH), reopH3UUeckUil MO-
HuropuHr reopazapoM TP-TEO-01 no3so-
f1sieT HelpephIBHOE T0/IydeHre UH(POpPMa-
LIMH O COCTOSIHUM MCC/IeIyeMbIX TPYHTOB, U
MOCTPOeHHE NOCTOBEPHOM KapTUHbI BepX-
Hel YaCTH Ieo/1orMyeckoro paspesa.

[NomBoas uroru nponenaHHoM pabo-
Thl, XOUeTCH OTMEeTUTb, YTO, HEeCMOTpPH
Ha BO3HMKaBIIME B Iepuoa paboT
C/IOXKHOCTH, TeodHr3HUecKhe HCCaeno-
BaHMS MPOLIIM YCIIelHO W Aa/ld I10710-
JKUTe/bHBIN Pe3y/IbTaT, a AaHHbIe, IMOy-
YeHHble B Tpoliecce reoH3UUecKoro
MOHUTOPMHIA, MOIYT VxKe ceiuac WuC-
ONb30BaThCA A1 Ge30MacHOro CTPOU-
Te/IbCTBa U 3KCIVIYaTallM CTPOSIIEHCs
xkernesHor aoporu O6ckas-boBaHeHKOBO.
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