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AHHOTAUMSA
Bgeoenue: O6caenoBanre MOCTOBBIX COOPY)KEHHUI (MOCTOB, MyTEMPOBOIOB, | IIP.), KOTOPhIC MPeIHA3HA-
YEHBI U1 IEPEBOIa TPAHCIIOPTHBIX ITyTEH U pa3iIMYHbIX KOMMYHUKALIUK Yepe3 BOAHBIE IIPEerpabl, JOPOru
U T. ., HAIIPaBJCHO HAa BBIICHCHUE NX KOHCTPYKTHUBHBIX XaPAKTCPUCTUK U TEXHUYECKOI'O COCTOAHUA, OIIpE-
JETSIFOLIUX HE TOJIBKO caMy BO3MOYKHOCTH JajbHEHINel SKCIUTyaTallui OObEKTOB, HO U UX PEMOHTOIpPH-
roaHocTh [1-4]. TIpuMeHHUTENbHO K HEIOCTYITHBIM ISl PSIMOTO U3YYCHUsI 3JIEMEHTAM MOCTOBBIX COOPY-
YKCHHH, KOTOPBIE HAXOAATCS HIDKE TIOBEPXHOCTH 3EMIIH, ITOJT CIIOEM BOEBI, JIbJa, ac(albTa H Ip., MPaKTH-
YEeCKH eIWHCTBEHHBIM MCTOYHUKOM HH(pOpMaIu 00 WX KOHCTPYKIHH SBISIOTCS JaHHBIE OOCIICIOBAHUS
reo(pU3NIECKUMHU METOJaMH, CPETU KOTOPHIX HanOoee YHUBEPCATLHBIM 1 HH()OPMAaTHBHBIM SIBISICTCS T'e-
opaauonokanust [1-3, 5-8]. BaxHO OTMETHTH, YTO TeOPaHOIOKAIUOHHBIH METOJI BXOJAUT B YUCIIO PEKO-
mergoBanHbix [OCT [1] k mpumeneHuto pu 00cie0BaHuy (yHIAMEHTOB OIOP MOCTOBBIX COOPYKEHHUH.
Paznenennas Ha 2 4aCTH CTaThs, B [[EJIOM MTOCBAIICHA T'€0PaAHOIOKAIIMOHHOMY 00CIIEIOBAaHUIO MOCTOBBIX
coopyxeHuil. B mpencrasiseMoii untarenio 1-o0if yacTH pacCMOTPEHBI BOIPOCH! 00CIEIOBaHUS MACCUB-
HBIX (PyHIAMEHTOB MEJIKOTO M IIyOOKOro 3ajokeHus. Bo 2-0if 4acTH CTaThH MpeJCTaBICHb MaTepHalIbl,
KacaroIuecs: 0COOCHHOCTeH 00ciieIoBaHNs CBaifHBIX ()yHIAMEHTOB, BUIUMBIX YacTel OMop, MepexoaHbIX
IJIAT, @ TAKKE MOATIOPHBIX U IHKa(bHI)IX CTCHOK.
Memoouxa: ConepkaHue CTaTbU WITIOCTPUPYETCS MaTepHalaMHt, TOTYYCHHBIMHA aBTOPaMH ITyOJIHKAIAN
B pe3ylbTaTe Te0paaHOIOKAIIMOHHOTO 00CIeI0BaHus (PYHAAMEHTOB PA3IMYHBIX MOCTOBBIX COOPYKCHUH.
3TtH pabOThl MMENH IETNBI0 YCTAHOBICHUE THUIOB M T€OMETPHUYECKUX XapaKTePUCTUK (YHIAMEHTOB, a
TaKXKe MPHUBICKAINCH IS OIICHKH MX HecyIel criocoOHOCTH.
Pezyromamot u 06cyscoenue: TlpencraBieHHbIE B CTaThe MaTEPUAITBl CBUACTEIECTBYIOT, UTO T€OPAAAOIIO-
Kalus sBISIETCS 1OCTaTOYHO 3(P(EKTUBHBIM, a 4aCTO ¥ €JUHCTBEHHBIM, HHCTPYMEHTOM PEIIEeHHUS 1IeTI0T0
psiaa BaXXHEHIINX 3a/1a4, CBI3aHHBIX C OOCIICIOBAHIEM HIIEMEHTOB MOCTOBBIX COOPYKEHHH, PAaCIIOI0KEH-
HbIX KaK Ha/l, TaK U IO IMTOBEPXHOCTHIO 3E€MJIN. OTHOCHUTEILHO HerI/ITI/IqHHﬁ K ITOBEPXHOCTHBIM YCJIOBHUAM
WHIYKTUBHBIN CIIOCOO BO30YKACHHSI SJIEKTPOMArHUTHBIX MOJIEH ¥ M3MEPEHHSI X MapaMeTpoOB JOMyCKaeT
MIPOBEICHUE UCCIICAOBAHUN 0€3 HeTTOCPEICTBEHHOTO KOHTAKTa, Kak C H3y4aeMbIM 00BEKTOM, TaK U C BMe-
maroniei ero cpenoi. Ilomyyaemas B mporecce reopaaiooOKaIlMOHHOTO MPOQMINPOBAHUS BOJTHOBASI Kap-
THHA, B COIIPOBOXK/ICHUH PAa3BUTOI0 MEXaHU3Ma 00pabOTKH pajaporpamMmm, 00JIerdaeT Mporece BEISBICHIS
U TIOCNIEAYIONIeH MHTEPIPETAlMd HHPOPMATHBHBIX YYAaCTKOB 3aIliCH, a TaKXe IMO3BOJISIET MPOCIEANTD
MIPOCTPAaHCTBEHHYIO AMHAMUKY N3MEHEHHS DJIEKTPOMAarHUTHBIX CBOMCTB MCCIIEyEMBIX 00BEKTOB.

KonTtent noctynen nox nuuensueit Creative Commons Attribution 4.0 License.

™ Aysun Auzpeii Anb6eproeuy, e-mail: AAuzin@yandex.ru

106 Proceedings of Voronezh State University. Series: Geology. 2023, no. 4, 106-112


mailto:AAuzin@yandex.ru
http://creativecommons.org/licenses/by/4.0/

Teopaouonoxayuonnoe 06cied06anue MOCMOBbIX COOPYICEHUL: BONPOCHL MEMOOUKU ...

3axniouenue: Pe3ynbTaThl BRIIOIHEHHBIX PA0OT MO3BOMIAIOT TOBOPUTE O TOM, YTO T€OPaANOIOKAIINOHHBII
METOJI MOJKET CUUTAThCsl HanOO0JIee YHUBEPCAILHBIM U (D (EKTUBHBIM CPEICTBOM N3yUYEHHUS] KOHCTPYKTHB-
HBIX I1apaMeTPOB U TEXHHYECKOTO COCTOSHHS MOrpeOCHHBIX YacTed MOCTOBBIX COOpYXeHHH. Bo3moxk-
HOCTH BBIOOpa METOJMKH U anmapaTypHOro oOecredeH s NCCieJOBaHUM, a TaKkKe MOJIX0I0B K HHTEpIIpe-
TalU¥ MaTepHajIoB MO3BOJISIOT ONTUMM3UPOBATH UX MPOBEICHUE NMPUMEHUTEIBHO K PEIIEHUI0 KOHKPET-
HBIX 3a71a4. [Ipu 3TOM, B Clly4ae HEBO3MOXXHOCTH BBINIOJIHEHHS HENPEPHIBHBIX MPOQUILHBIX H3MEPEHUH,
KOTOpBIE, B OOJBIIMHCTBE Clly4yaeB, HanOosee MPeANOYTUTENbHBI, Te0PaaNoIOKAIMOHHOE 00CIe0BaHuE
MOXET IPOBOJUTHCS IMyTEM AUCKPETHBIX TOYESUHBIX 30HIAUPOBAHHM.

KnroueBble ci10Ba: reopaanoIoKanlOHHOE 00CIEI0BAHIE, MOCTOBBIE COOPY’KCHNUS, CKPBITHIC HJIEMEHTHI
MOCTOBBIX COOPY’KEHHM.

Jna yumuposanus: Ay3usa A. A., Kaparaes /I. . ['eopagnonoxannorHoe 00CIeIOBaHNE MOCTOBBIX CO-
OpYXXCHHUH: BOIPOCHI METOANKH MPOBEACHUS TOJICBBIX MCCIIECNOBAHNH, 0OPaOOTKH M MHTEPIPETAIINN Ma-
TepuaioB. YacTs 1 — MaccuBHBIE QYHIAMEHTHI MOCTOBEIX onop // Becmmuux Bopouesicckozo 2ocyoapcmeen-
Hoco yHueepcumema. Cepus. Leonocus. 2023. Ne 4. C. 106-112. DOI: https://doi.org/10.17308/geol-
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Beeaenne

OOcnieoBaHUE CTPOUTENBHOTO OOBEKTA MOJpazyMe-
BAaCT Mo/ CO00M KOMILIEKC pabOT, BBITIOIHIAEMBIX C LIEJIBIO
OIIpEJIeTICHUS €r0 KOHCTPYKTHBHBIX MapaMeTPOB U TEXHH-
yeckoro cocrosius [1]. Takoro poma oOcnenoBanue co-
BEpUIEHHO HEOOXOIUMO B CIydae, KOrJa JaHHbBIE O KOH-
CTPYKLIMH OOBEKTa OTCYTCTBYIOT WJIM MX JOCTOBEPHOCTH
COMHHTEJIBHA.

JAnst CKpBITBIX, B TOM YHCIE, 3arIyOJICHHBIX B TPYHT
3JIEMEHTOB COOPY>KEHHUH, KOTOPbIE HEAOCTYIHBI IS MPs-
MOTO BH3yaJIbHOTO M MHCTPYMEHTAJIbHOTO M3Yy4EHHsI, BbI-
SICHEHME MX KOHCTPYKTHBHBIX IapaMETPOB BBI3BIBACT
BIIOJIHE OYEBHUJHBIC TPYAHOCTHU. BaxkHelinyro posb mpu
00cIIeIOBaHIH TaKOT0 Poia 00BEKTOB MIPAIOT reopr3nye-
ckue merojbl. Llupokuii Habop reoGU3MIECKUX METOIOB,
HMEIOIINX Pa3INYHble (PM3UYECKHE OCHOBBI M ITPUHIIUIIBI
BO30YKIEHHS U U3MEPEHNS PU3NUECKHX IT0JIEH, TO3BOJISET,
PYKOBOJCTBYSICh JITaHHBIMH T'eO(H3UYECKOro 00cie1oBa-
HUS, peIIaTh pa3HOIUIAHOBHIE M Pa3HOMACIITAOHbBIE 3a/1auH,
MIPUMEHHTENHHO K 3HAYUTEIEHOMY KPYTy OOBEKTOB.

C OoTHOCHUTENBHO HEJaBHETO BPEMEHH, B KOMILICKCE
HCCIIEeIOBAaHNUH, BBIMOJHIEMBIX NP MPOBEJEHUU oOCIie-
JIOBaHUsI pa3IMYHBIX WHKEHEPHBIX U UHBIX COOPYKEHHH,
Bce OoJiee yBEpEeHHbIE TO3UIINU 3aHUMAET reopaIuoIoKa-
st [1-8].

[TpuHIMI reopaluoNoKaly 3aKII0YaeTcsi B TOM, YTO
AJIEKTPOMArHUTHBIE HMITYJILChI, M3JIydaeMble Mepearo-
el aHTEHHOW reopaaapa, pacHpoCTPaHAIOTCS B HOIIIO-
BEPXHOCTHBIX OTJIOKECHUSX M, €CIHM Ha UX IyTH BCTpeda-
I0TCSI PA3JIMYAIOLIMECS 110 HJICKTPOMAarHUTHBIM CBOWCTBAM
YUYaCTKH CPeJIbl, OTPaXKatoTCsl OT HUX, BO3BPAIIAIOTCS K aH-
TEHHOMY OJIOKY ¥ (PMKCHPYIOTCS TpUEMHOM anTeHHOH. [To
BPEMEHH NPHUXOJa OTPAKEHHOTO CHTHAaja, OPUEHTHUPYSCh
Ha CKOPOCTb PacipoOCTPaHEHHS! AIIEKTPOMArHUTHOT'O HU3ITY-
YEeHUsI B KOHKPETHOH cpefie, MOXKHO ONpPEIeIUTh TI1yOuHy
3ayleranus oTpaxkaromiero oorvekra. Ha mpakTuke Han6o-
nee 3(pPEeKTUBHBIMU OTPaKAIOMIMMHU MOBEPXHOCTSAMH SIB-
JISIFOTCS| TPaHMIBI pa3zienia MeXIy CpeaMu, OTINYaIOIH-
MHUCS 10 JTU3JIEKTPUIECKON MPOHUIIAEMOCTH, KaKOBBIMHU B
JTAaHHON KOHKPETHOW CHUTyaluH SIBISIOTCS KeJIe300eTOoH-
Hble KOHCTPYKTHBHBIE 3JIEMEHTH! (DYHIaMEHTOB OIOp U
BMEIIAIOIIE MX TPYHTHI.

[IpakTHKa CBUAETENLCTBYET, UTO, B (GPUKCHPYEMBIX IPU
NPOBEACHUH Te€OPaJHOJIOKAMK BOJIHOBBIX MOJSX, HAJIH-
YHe B IPYHTax CyOBEpPTUKAIbHBIX I'PAHUI] pa3jena Mo Ju-
SIIEKTPUYECKOM MPOHHIAEMOCTH (CBal, (QyHIAaMEHTOB U
T.II.) TIPOSIBIISICTCA B BHJIE YIACTKOB TaK Ha3bIBAEMOM «3BY-
yamel» 3anucy. JJaHHBIH (eHOMEH MOKHO CBS3aTh C pac-
MIPOCTPAaHEHUEM BJOJb MOAOOHBIX TPAHUI] IOBEPXHOCT-
HBIX HEOJHOPOJHBIX 3JIEKTPOMArHUTHBIX BOJH, KOTOpBIE
BO3HMKAIOT HAa KOHTAKTE CPEJl C Pa3INIHON AMAIICKTpUUC-
CKOH mpoHHIaeMocThio. OTpakeHHs MOTYT (opMHpO-
BaThCsl Ha 3JIEKTPUYECKUX HEOJHOPOHOCTSIX B IPYHTaX,
KaK €CTECTBEHHOTO TPOUCXOXKACHHS, TAaK 1 BOSHUKAFOIIHX
B pe3yJIbTaTe TOT0, YTO CTPOUTEIBCTBO (DYHIAMEHTOB BbI-
3bIBAET JIOKAJIbHBIC M3MEHEHUsI XapaKTEePUCTUK BMELIa0-
KX UX TpyHTOB. CKa3bIBaeTCsl U HEOJHOPOJHOCTh IJIEK-
TPOMAarHUTHBIX CBOMCTB CaMHX >XEJIe300€TOHHBIX KOH-
CTPYKLUH.

I'eopanuonokanus, Mo CpaBHEHUIO CO MHOTHMH JIpY-
T'MMH Te0(pH3NIECKUMH METOJJAMHU, UMEET PSJ] OUSBHTHBIX
TIPEUMYILECTB!

— BO3MOXHOCTb PaOOTHI B JBIKEHUH ITPU HEPEPHIB-
HOM 3arucu pajaporpamm;

— OECKOHTaKTHbIe BO30YXIEHHUE IJIEKTPOMArHUTHOTO
HOJISL ¥ U3MEPEHHUE ero MapaMeTpoB AENalT BO3MOXKHBIM
o0ciefoBaHIE 0OBEKTOB, PACTIOIOKEHHBIX HUXKE ITOBEPX-
HOCTH 3€MJIM, B TOM YHUCIIE CKPBITHIX T0J ac(aibToM, Oe-
TOHOM, JILJAOM U JIp.,

— BO3MOJKHOCTb IIPUMEHEHHS Pa3HOYACTOTHBIX aHTECH-
HBIX OJIOKOB ITO3BOJISIET B M3BECTHOW CTENIEHH ONTHMH3H-
pOBaTh COOTHOILICHHE MEXAY AETaJbHOCTBIO HCCIENO0Ba-
HUH ¥ UX TIyOMHHOCTBIO (IaJbHOJICHCTBHEM);

— KOMIIaKTHOCTh aIllaparypbl I'€OpajloIOKalny, B
TOM YHCJIe, BO3MOXXHOCTh MPUMEHEHHST MaJOTabapUTHBIX
BBIHOCHBIX JKPaHHPOBAHHBIX AHTEHHBIX OJIOKOB, JOMYyC-
KaeT MpoBeJieHrue paboT B OrpaHMYSHHOM IIPOCTPAHCTBE B
YCIIOBUSIX 3HAYMTENIFHBIX BHEMIHUX momex [4, 5].

B uucne 3a1a4, KOTOpbIE PELIAIOTCS 110 AaHHBIM Teopa-
JIMOJIOKAIMOHHOTO O0O0CJIEIOBAHUSI MOCTOBBIX COOpYXKe-
HUH, MOXKHO BBIICINTH TaKHe Kak:

— Onpe/ieeHre THIIOB (PyHAMEHTOB, KOJIMYECTBA U Pac-
TIOJIO’KEHUS CBal, HAIMYMS 1 pPa3MEPOB POCTBEPKOB U JIp.;

— OIIpezeNeHNe TIIyONH 3aJI0)KeHHsT KOHCTPYKTHBHBIX
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9JIEMEHTOB ()YHIAMEHTOB — IUTUT, POCTBEPKOB, CBail U JIp.;

— M3y4EHHE CTOEK OIIOp C IIEJbI0 BBISBICHHUS BHYTPEH-
HUX JIePEKTOB — CKPBITHIX TPEIINH, KaBEPH U T.IL.;

— OmpeleNieHHe TeOMETPUYECKUX XapaKTePHCTHK W
TEXHHUYECKOTO COCTOSHHUS IMEPEXOAHBIX TUTUT;
OIpeJieJIeHHe XapaKTEPUCTHK KOHCTPYKTHBHBIX
CJIOEB €3/10BOT'0 IOJIOTHA COOPYKEHUSI.

B KOHCTPYKTHBHOM ILIaHE ONIOPBI MOCTOBBIX COOPYIKe-
HHUI MOTYT COCTABIIATH CO CBOMMH (DYHIAMEHTaMH SJHHOE
[esoe, B TAaKOM ClIydae OHH IPEICTaBIAIOT cOo0OM, B OC-
HOBHOM, CBaH-CTOMKH INIyOOKOTO 3aJI0XKEHHMS, I UMETh
OTZCJIbHBIC MacCHBHBIE (DYHIAMEHTBI — MEJIKOTO 3aJI0Ke-
HUSI WM B BHJIE OMYCKHBIX KOJIOJIIEB ITyOOKOTO 3ajoxKe-
nust. Cpenu oTAenbHBIX (DYHAaMEHTOB, HaHOOJIbIIee pac-
MIPOCTPaHEHUE MOJIYYWIN CBailHbIE (YHAaMEHTHI TiIy0o-
KOT'O 3aJI0KeHHSI.

DyHIaMEHTBI MEJIKOTO 3aJ0KCHUs, TIyOHHO# He 00-
nee 4 — 6 M, UCTIONIB3YIOT B CJIy4ae, €CIM KPOBJIS IIPOYHBIX,
c1abo C)KMMAEMBIX TPYHTOB JIOCTATOYHOM MOIIHOCTH, 3a-
JIeraeT OTHOCUTEINILHO He TITy6OKo.

CpaiiHbIe pyHAaMEHTHI UCTIOIB3YIOTCS, KOTa TIIyOrHa
3aJieTaHus MIPOYHBIX TPYHTOB IIPEBHIIIACT 5—6 M.

Try6una, m

0

25

3agaum u pe3yJbTAThl HCCJIET0OBAHUT

C 1enbi0 WILTIOCTPAIMH BO3MOXHOCTEH Teopauoio-
Kalluu PacCMOTPUM PE3YJIbTaThl €€ MPUMCHCHHS VIS pe-
[ICHUS MPAKTHYCCKUX 3a]1a4, BO3HUKAIOIIMX B IPOLECCE
00cneToBaHMs Pa3IMYHbIX MOCTOBBIX COOpYKeHui. I'eo-
PaAMOIOKAIIMOHHBIC UCCIICAOBaHUS ObLTH BBITOJIHCHEI T'e-
opagapoM 30HA-12¢ ¢ HCMONB30BAaHUEM aHTEHHBIX OJI0-
KOB, pa0OTalOmuX Ha MEHTPaIbHBIX yacTtotax 900 MIm,
500 MI'm, 150 MI't u 75 MI'1, U3 KOTOPEIX, MIEPBEIC /1Ba
IMOCTPOCHBl Ha OCHOBE KOHTAaKTHBIX SKPAaHUPOBAHHBIX
MIPUEMHBIX W MEPeAaoNINX aHTCHH, a B JBYX IOCICIHUX
HCTIOJNB3YIOTCS OTKPBITHIE JUITONEHBIC aHTCHHBI.

[lpuBencHHBIC HWXKE PE3YJbTAaThl  HCCICIOBAHHUU
CTPYIIIMPOBAHBI MO THIIAM O00CJIENOBaHHBIX (hyHIAMCH-
TOB.

Maccuenvie hynoamenmol MeaKo2o 3an0xcenus, no-
JIyYHUBIIKE BEChMA IUPOKOE PACIPOCTPAHCHHE, UCIOJB3Y-
FOTCSL TPH HErIyOOKOM 3alieraHHH CJ1ab0 CHKUMaeMbIX
TPYHTOB, TIIyOHMHA 10 KPOBIH KOTOPHIX OOBIYHO HE MPEBHI-
maet 4 — 6 M. Pe3ynbTaThl reopainoIOKanOHHOTO 00CIe-
noBaHUS (YHIAMECHTOB JAaHHOTO THMA TPEICTaBICHBI Ha
puc. 1 - 3.

onopa mocrTa [bridge support]

———
\b
yHaameHT onopei [the foundation of the support ———

s Oucranums, u [Distance,m] ) 125

Puc. 1. Pe3ynbrarsl reopaHoNOKaHOHHOTO 00CIeIOBAHIS IPOMEXKYTOYHOM OMOphl MOCTa Ha aBrogopore P-258 B UpkyTckoii o6acTw.
[Fig. 1. Results of the geo-radar inspection of the intermediate bridge pier on the R-258 highway in the Irkutsk region.]

B cooTBeTcTBUY € ONTYyYEHHBIMU JAaHHBIMU, IPOMEXKY-
TOYHAs OIOpa MOCTa UMeeT (PyHAaMEeHT, TTOKOSIIUICS Ha
€CTECTBEHHOM OCHOBaHUM. DyHAaMEHT MPEACTaBISET CO-
00l PSIMOYTOJIBHBIN MapauIeICIUIe CACIYIOIUX pas3-
MEpOB: JyiuHa — ~ 9.5 M, mupuHa — ~ 2.3 M, TOJIIIMHA — ~

3.5 m. Ero BepxHss1 KpoMKa 3ajeraeT Ha TIIyOMHE OKOJIO
1.5 M OT TOBEPXHOCTH HAOJIFOICHHH.

JanHBIE  TeOpagUOJOKAIIMOHHOTO  00CIeIOBaHUS
OMOPBI MYTENPOBO/IA YepPe3 KEJICIHYIO JI0POTy MPEaCcTaB-
JICHBI Ha pHUC. 2.

cTonka
[stay]

Fny6uxa, m
25 [Depth, m]

Puc. 2. Pe3yJ’II>TaTI>I reopauoJIOKaAIIMOHHOTO OGCJ'ICZLOBaHI/Iﬂ o110

Auncranums, m [Distance, m)

PBI Iy TENIPOBO/IA Yepe3 KeNe3Hyto 1opory B Tysbckoit 06macTu.

[Fig. 2. Results of the geo-radar inspection of the pier of the overpass through the railway in the Tula region.]
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cToMnKa
[stay]

nnura [slab]

——— | — - ——_—

my6una, m
[Depth, m]

Oucraduus, M 4 s B
[Distance, m]

s

Mny6uxa, m
[Depth, m]

S

0 2.5 S

Ducranums, m [Distance, m] 7.5 10

Puc. 3. Pe3YJ'II>TaTI>I reopaguoIOKallMOHHOI'O 06CJ’Ie)IOBaHI/I$I OIIOPBI ITYTETIPOBOJAA Y€PE3 KEIE3HYIO 1O0POTY B HH)KGFOpO}ICKOﬁ 00J1aCTH.
[Fig. 3. Results of the geo-radar inspection of the pier of the overpass through the railway in the Nizhny Novgorod region.]

PesynbraThl MHTEpHIPETALMH MAaTEPHAIOB I'e0PaIHo-
JIOKALIMOHHOTO 0O0CJIeIOBaHUS NPOMEKYTOUHBIX OIOP
My TENpPOBO/Ia MI03BOJISIIOT TOBOPHUTH O TOM, YTO OIOPHI T10-
KOSITCS Ha IUIMTaxX pasmMepaMu npubausurensbuo 7.0 x 3.2
M ¥ tonmmHoi 1.7 M. Ha mummrtax, mocpeacTBoM OJOKOB
(omopHBIX cTakaHOB) pazMepamu okoio 4.0 x 2.6 M u ToJ1-
muHo# 1.0 M, ycraHOBiIeHBI cToliku omnop. ['myOuHsI 3a-
JIeTaHUsI BEPXHUX KPOMOK OJ0K0B — okojo 0.95 M, mur

CTOWKH [stays

4+ 47§:—\>
0,4m . 0,4m P 0,4 m P 04m
2,5m 25m 25m
st
N 15 M 15w 1,5M 15m
s nnuta [slab]
:. 95m
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ypOBEHb 3eMnu
round Ievel!
/]

— okoJo 1.95 m.

Ha puc. 3 mpeacTaBiieHbl MaTepuasibl 00CICI0BAHUS
ONOpPHI MYTETPOBOJAA Yepe3 JKEJIE3HYI0 10pOry B OTHOM U3
paiionHbIX 1IeHTpOB Himkeropoackoii odmactu.

Cxemarudeckue depTexku GyHIaMEeHTa OMopHI, cdop-
MHPOBAaHHBIE II0 pE3yJIbTaTaM TIe€0paJArOJIOKAMOHHOTO
oOciiefoBaHMs, IPUBEICHHI HA puC. 4.

=
@©
B,
0'5_M. o Puc. 4. Cxemarudeckue 4ep-
S Texu  (yHIaMeHTa OMOpHI,
s o copMHPOBaHHEIE TIO PE3YIIb-
1o} s TaTaM reopaguoIOKaloOH-
=~ N 1’3 M HOro O6CJ'I€,Z[OBaHPIH
5 ' .
i [Fig. 4. Schematic drawings
s r[';:;? of the foundation of the pier
< 29m formed by the results of the
v - - > geo-radar inspection.]

109



A. A. Aysun, /. 1. Kapamaes

Maccuenvie pynoamenmul 21y60K020 3a10HCEHUA 8
6ude ONycKHbIX KO0J100yeé ObLIM JIOCTaTOYHO paclpo-
CTPAHEHbI B OTHOCUTENIBHO HEJJaBHEM MPOILIOM, OJHAKO,
K HacCTOSIIEMY BPEMEHH, 3HAUUTENIBHO YTPAaTUIH CBOIO
aKTyalbHOCTb.

Onycknoll Konodey TPENCTaBIsIeT cOOOH KOHCTPYK-
LU0 TOJOOHYIO OTKPBITOMY CBEPXY M CHHU3Y Keye300e-
TOHHOMY SIIHKY, UMEIOLIEMY, OOBIYHO, MPSMOYTOIBHYIO
¢opmy. OmycKHBIE KOOIl MOTPYKAIOTCS B TPYHT MO
JIEWCTBHEM COOCTBEHHOTO Beca IO MEpE H3BICUCHHS
TPYHTa, KaK M3 CaMOTro KOJOAI@A, TaK U U3 IPOCTPAHCTBA,
PAaCIIOIOKEHHOTO TITy0Ke ero HIKHEH KPOMKH, MMETOIeH
320CTpEHHYI0, HOXeBHIHYIO (opmy. Ilo nocrmkeHun
HIDKHEH KPOMKO# KOJIOIIIa HEOOXOIMMOM TIIyOUHBI, MPO-
L[ecc MOTPY>KeHHUs OCTAHABIMBAIOT U €r0 BHYTPEHHSAA I10-
JIOCTb OETOHHUpPYETCSI.

OyHIaMEHThl B BUJIE OMYCKHBIX KOJOJALEB ObLIH HC-
CJIeIOBaHBI B Ipoliecce 00CeI0BaHUs MOCTOB Yepe3 PeKH

Tyneckoit u CapaToBckoit obmacteil. PesynpraTsl Teopa-
JIMOJIOKAIIMOHHOTO 00CIJIeIOBaHUSl 3TUX OOBEKTOB IpEa-
CTaBJIcHBI Ha puC. 5 1 6. OCHOBHOI 3a1aueii UCCIICIOBAaHUN
OBUIO ONpeJesIeHHE T€OMETPUIECKUX MapaMeTpOB OIMyCK-
HBIX KOJIOJIEB C IIEJbI0 OLIEHKH HMX Hecylleil crocoOHO-
CTH, B YaCTHOCTH — JJOCTHUTAIOT JIM UX HWXHHUE KPOMKH
c;1ab0 CKMMaeMbIX IPYHTOB U KaKOBa UX ILJIOIIA/Ib OTIOPHI.

Pe3ynpraThl reopasnoIOKaIMOHHOTO 0OCiIenOBaHUS
CBHIETENIBCTBYIOT, YTO MOAOIIBA (PyHIaMEHTa 3aray0aeHa
B caboc)KMMaeMble Teckd Ha 1.5 M U ero Hecymias CIro-
COOHOCTB TOCTATOYHA BHICOKA.

OO0cnemoBaHne OTOPHI CBUACTENBCTBYET, YTO €¢ QyH-
JIAMEHT TIPEJICTABISIET CO00I OIyCKHOW KOJIOJel, OpHEeH-
TUPOBOYHBIE pa3Mepbl KOTOPOIro COCTABIAIOT 11 X 4 X 5 M
(TMHAX IMPHUHAXTOJIIHA), 3aJIETAOLMI B ITpeiesIax HH-
TepBana rayouH ot 2.5-3 M mo 7.5—8 M 0T mOBEepXHOCTH
3emun. Ero HIDKHSAS KpoMKa 3ariy0ieHa B ci1abo cxkumae-
MBbI€ TPYHTHI Ha 1.5-2 M.

|
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Puc. 5. Pe3ynpTatsl reopaguooKaiimoHHOTO 00CIeIOBAaHUS TPOMEXYTOYHOU OIOpsI MocTa B TyIbCKOit obacTH.
[Fig. 5. Results of the geo-radar inspection of the intermediate bridge pier in the Tula region.]

y6wna, m
75 [Depth, m] ¢

5 [ucranums, m [Distance, m] 10 15

Puc. 6. Pe3ynbTaTsl reopanoIoKainOHHOrO 00CIIEeI0BaHUS IPOMEXYTOUHON OTOPHI MocTa Ha aBTogopore P-228 B Caparos-

CKOi1 00yacTH.

[Fig. 6. Results of the geo-radar inspection of the intermediate bridge pier on the R-228 highway in the Saratov region.]

3akinouenue
[TpuBenenHbple MaTepuanbl 00CIeI0OBAaHUS CBUIETEIb-
CTBYIOT, UYTO T'€0paJHUOJIOKAIIMOHHBIH METOJA JOCTaTOYHO
s¢dexTuBeH 1 yHuBepcaieH. Ero npumenenue no3sosser
pemiath IMPOKHH KPYT 3ajad CBSI3aHHBIX C 00cienoBa-
HHEM MOCTOBBIX COOpYXeHUH. VIHIyKTHUBHBIN crioco0
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B036y)KZ[eHI/IH 1 U3MEPCHUSA DJICKTPOMArHUTHBIX ToJIe J0-
IyCKaceT MpOBEACHUC I/ICCJIeZ[OBaHI/Iﬁ HC TOJIBKO B HCIIO-
CpCACTBECHHOM KOHTAKTC C U3y4aCMbIM O6’LeKTOM, HO M Ha
CYHIECTBEHHOM YJIaJICHUU OT HCTO, B TOM YUCJIC, U B CUTY-
aluax, Korja 00BEKT CKPBIT 1101 CJIOEM BOJbI, aC(I)aJ'ILTa n
p. BosmoxxHOCTB BBI60pa AHTEHHEIX OJIOKOB U METOAUKHU
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Teopaouonoxayuonnoe 06cied06anue MOCMOBbIX COOPYICEHUL: BONPOCHL MEMOOUKU ...

paboT MO3BOIAET ONTUMU3NPOBATH AMIAPATYPHO-METOIH-
YeCcKHe peIIeHus o]l KOHKPETHBIE 3a1a4H U yCIOBUS IIPO-
BEJICHUs UCCIIeI0BaHUI.

Konghnuxm unmepecoe: ABTOPBI NEKNAPUPYIOT OTCYT-
CTBHC SBHBIX U NMOTCHIMAIBHBIX KOH()IMKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJIMKAIIMCH HACTOSIIEH CTaThH.
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Georadiolocation survey of bridge structures: field research
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Part 1 — massive foundations of bridge pier
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Abstract

Introduction: Inspection of bridge structures (bridges, overpasses, etc.), designed for the transfer of
transport routes and various communications through water barriers, roads, etc., is aimed at clarifying their
design characteristics and technical condition, which determine not only the very possibility of further op-
eration of objects, but also their maintainability [1-4]. In relation to elements of bridge structures that are
directly inaccessible for studying, located below the surface of the earth, under a layer of water, ice, asphalt,
etc., the only source of information about their design is survey data using geophysical methods, among
which the most universal and informative is georadiolocation [1-3, 5-8]. It is important to note that the
georadiolocation method is among those recommended by GOST [1] for use when inspecting the founda-
tions of bridge pier.

The article, divided into 2 parts, is devoted to the georadiolocation inspection of bridge structures. In the
first part the assessment of massive foundations of shallow and deep foundations is considered. Part 2 of
the article presents materials concerning the specifics of examining pile foundations, visible parts of pier,
transition slabs, as well as retaining and cabinet walls.

The content is available under Creative Commons Attribution 4.0 License.
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Methodolog: The content of the article is illustrated by materials obtained by the authors as a result of
georadiolocation examination of the foundations of various bridge structures. These works were aimed at
establishing the types and geometric characteristics of foundations, and were also involved in assessing
their bearing capacity.

Results and discussion: The materials presented in the article indicate that ground georadiolocation is a
fairly effective, and often the only, tool for solving a number of important problems related to the inspection
of elements of bridge structures located both above and below the surface of the earth. The inductive method
of exciting electromagnetic fields and measuring their parameters, relatively unaffected by surface condi-
tions, allows conducting research without direct contact with both the studied object and the surrounding
environment. The wave pattern obtained in the process of ground penetrating radar profiling, accompanied
by a developed mechanism for processing radargrams, facilitates the process of identification and subse-
quent interpretation of informative sections of the record, and also allows to trace the spatial dynamics of
changes in the electromagnetic properties of the studied objects.

Conclusions: The results of the study suggest that the georadiolocation method can be considered the most
universal and effective means of studying the design parameters and technical condition of buried parts of
bridge structures. The ability to choose research methods and equipment, as well as approaches to inter-
preting materials, allows to optimize their implementation for the solution of the specific problems. At the
same time, if the continuous profile measurements, which, in most cases, are most preferable, are impossi-
ble, a georadiolocation survey can be carried out by discrete point soundings.

Keywords: georadiolocation survey, bridge structures, hidden elements of bridge structures.
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