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MPOBJIEMBI CYILIECTBYIOIUX METO/10OB OLIEHKHA
CABWKEHMS TOPHBIX ITIOPOJI 1 OXPAHBI 3JAHU

PN OCBOEHHUMU ITOJA3EMHOI'O IPOCTPAHCTBA
PROBLEMS OF EXISTING METHODS FOR ASSESSING THE MOVEMENT
OF ROCKS AND THE PROTECTION OF BUILDINGS IN THE DEVELOPMENT
OF UNDERGROUND SPACE

Koxxyxaposa B.K., acnupant, Cankr-IlerepOyprckuii TOpHBI yHUBEPCUTET,
me@kozhuharova.ru
Kozhukharova V.K, post-graduate student, Saint-Petersburg mining university,
me@kozhuharova.ru

AnHoTanusi. C KaXAbIM TOI0OM YBEIMYHBAIOTCS TEMITBI OCBOCHHS ITOA3EMHOIO IIPO-
CTpaHCTBa. DTO KacaeTcsi KaK KPYMHBIX TOPOIOB (CTPOUTENBCTBO MOJ3EMHBIX TPAHCIIOPTHBIX
¥ WHXCHEPHBIX KOMMYHHKAIIHM), TaK ¥ TEPPUTOPUI 1MOApadaTHIBAEMBIX KPYITHBIMH TO3EM-
HBIMH MECTOPOXKIAECHHUSIMHU. [ OpHBIE PabOTHl B 000X CIy4asxX MHUIHMUPYIOT Pa3BHTHE CIBH-
KEHUH u ehopMannii, Kak B IIOPOJHOM MAacCUBE, TaK M Ha 36MHOW MTOBEPXHOCTH, YTO OKA3bI-
BaeT HEMOCPECTBEHHOE BIMSIHUE HA 1e(OPMUPOBAHUE 3/1aHUI M COOPYKEHHUH, HAXOISAIIUXCS
B 30HE BIIMSHUS MOJ3EMHBIX TOPHBIX paboT. B cTaTthe paccMOTpEHO HECKOJBKO 3apyOeKHbBIX
¥ OTEYECTBEHHBIX METOJIOB OIIEHKHU CTENECHU Ae(hOPMHUPOBAHHS MTOAPAOOTAHHBIX COOPYKEHUI
U CJICJIaHBI BBIBOABI 00 UX COCTOSTEILHOCTH U JIOCTOBEPHOCTH.

KaioueBsble c1oBa: oxpaHa 37aHUI U COOPYKEHUH, TOPOACKOE MOA3EMHOE CTPOUTEINb-
CTBO, MOHUTOPHHT CABIKEHUH U 1eopMariuii

Abstract. The pace of underground space development is increasing every year. This
applies to both large cities (construction of underground transport and engineering communi-
cations) and territories that are being worked by large underground deposits. Mining opera-
tions in both cases initiate the development of displacements and deformations, both in the
rock mass and on the earth's surface, which has a direct impact on the deformation of build-
ings and structures located in the zone of influence of underground mining. The article con-
siders several foreign and domestic methods for assessing the degree of deformation of the
underworked structures and draws conclusions about their consistency and reliability.

Key words: protection of buildings and structures, urban underground construction,
monitoring of displacements and deformations

BBenenue. HazemHass nHQpacTpykTypa B pe3ysbTaTeé CTPOHWTEILCTBA IOJ3EMHBIX CO-
OpYXEHHil, pa3pabOTKU MECTOPOXKICHHUN MOA3EMHBIM CIIOCOOOM, MOMANACT B 30HY TEXHOIEH-
HBIX OCEJaHMil, B PE3YyJIbTaTe YEro 3JaHKsl U COOPYKEHUHN HCIIBITBIBAIOT Pa3jIMYHbIE BUJbI Je-
dopmarmii. Jlns mpeaoTBpallleHUsT aBApPUMHBIX CUTYaIllUi M KPUTUYECKUX TOBPEKICHUN MO
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pabaThIBa€MBIX COOPY>KEHUI OINBITHBIM UHKEHEPOM JIOJIKHA OBITh ITPOBEEHA OLICHKA CTENCHU
noapaboTKU U JeOPMHUPOBAHUS 3/IaHUsI, TIOTMABILIETO B 30HY BIMSHUS TOPHBIX padoT. Ha aTom
JTare BO3HUKAET BONPOC AKTYAJIbHOCTU U a/IEKBATHOCTU HCIIOJIb3YEMBIX METOAUK. bonbimnH-
CTBO U3 CYIIECTBYIOIIMX MOAXO0JOB K OIIEHKE BIHSHUA Ae(opmMalriuii 3eMHOI MOBEPXHOCTH Ha
3/1aHUS] U COOPYXKEHHS HE UMEIOT MEXAy coO0OW HUYEro oOIIero U MOTYT yCTaHABJIMBATH CO-
BEPILIEHHOMN Pa3HbIil yPOBEHb MOBPEXKACHUS I OJHOTO U TOTO ke 31anus. Heobxonumo mpo-
aHAJIM3UPOBATh CYIIECTBYIOIINE METOBI JIs1 O0JIee MOJTHOTO MOHUMAaHUSI CTPYKTYpbI OLICHUBA-
HUS CTENeHU JeOPMHUPOBAHUS COOPYKEHHM U ONpeIeIeHUs] OCHOBHBIX HEJIOCTATKOB, KOTOPHIE
HPENSATCTBYIOT MOJTYYEHHUIO JOCTOBEPHOM OLIEHKH YPOBHSI TOBPEXKICHUS 3/1aHUI.

B3anmopneiicTBue mogpadaTbIBaeMoro 31aHusl M 3¢eMHOI TOBepXHOCTH/

Bce cymecTByromnie METOIBI, ENbI0 KOTOPBIX SBISIETCS MPOTHO3 AedopMarii B 1oj-
pabaThIiBaeMbIX 00BEKTaX MOKHO YCIOBHO Pa3/IeNTh JBE Ha CIEAYIOIIUE TPYIIIbI:

Memoowt oepanuuenus oeghopmayuii [1, 2].

[Tpouecc nedopMupoBaHus B OCHOBAHMHU 3[aHHI OLIEHWBAETCS Yepe3 OTHOCUTEIIbHBIC
BEJIMYMHBI JeOpMaInii, Jalie BCETO UCTIONB3YETCsl OTHOCUTENBbHASI TOPHU30HTAIbHAS edop-
MaIusi B OCHOBaHUU 3/1aHus [3]. 31aHue B 9TUX METOJaX paccMaTpHUBAaeTCs Kak MpSIMOYTOJIb-
HY10 OaNKy IIuHOM L u BeicoTOM H.

W3BecTHO, UTO cama KOHCTPYKITUS 3[aHUs TaKXKe BO3ACHCTBYET Ha MPOIIECC CABUKEHUS
3€MHOM IOBEPXHOCTH.

Uro6s! omucath 3TOT 3(Q(PEeKT ObUTH CO3JaHBl METOMBI YUYUTHIBAIOIINE KECTKOCTh KOH-
cTpykuuu [4, 5].

KecTkoCcTh KOHCTPYKLMU OblIa CBA3aHA C KECTKOCTHIO TPYHTA IMyTeM OINpeAeTeHUs
BBIPQKEHUI OTHOCHTEIBHOMN KECTKOCTH U KOA(D(PUIIEHOB MOAU(DUKALINH, TT0O KOTOPBIM BIIO-
CJIEJICTBUU U OTMPENEeII0TCs AeopMaliy CTPOUTENBHBIX 0OBEKTOB.

[TomMurMo MeTOMK OTpeaesieHus nedopMalny CyniecTByeT 0opas 6a3a CUCTEM OLeH-
KU TOBPEXICHUS TopadaTeiBaeMbIX 3AaHMi [6]. CHCTEMBI OLIEHOK BBIACSIOT ICTETHUECKUE,
(YHKIMOHAJIbHBIE U CTPYKTYPHBIE MOBPEXKICHUS, KOTOPBIE 3aBUCAT OT «IIPOCTOTHI PEMOHT-
HBIX Pa0OT», IIMPHUHBI TPEUIUH, 3HAYCHWH MaKCHUMAaJbHBIX pPACTATHBAIOMINX AedopMaruit
B KOHCTpyKuUuu [7].

OpnHako nepedrcaeHHbIE paHee METOUKHU, 00Iaal0T U PSAIOM HEJOCTATKOB.

1. HegoorneHka Cli0)KHOCTH U MHOTOMEPHOCTH 110Apa0aThIBa€MbIX O0BEKTOB.

2. MHOeCTBO HEONPEICTICHHOCTEH B OCHOBHBIX JOMYIICHUSX.

3. 3aBbIlICHHE PACYCTHBIX 3HAUCHHUH JePOopMaruii.

4. OrpaHuyeHHOE MPEICTaBICHUE O B3aUMO/ICHCTBUE 3JaHUS M 36MHOW TOBEPXHOCTH.

3akawyenue. B HacTosmuii MOMEHT JaHHast 00JIACTh MCCIEIOBAHMS M3ydYeHa Mallo,
U B pEaNbHBIX MPOEKTaX, KOTJAa HAaJ0 OIEHUTh BO3MOKHOCThH MOAPAOOTKH COOPYKEHUS WU
CTeTNeHb ero ae(opMHpOBaHMs, Y WHXCHEPOB BO3HMKAET MHOTO CIIOKHOCTEW B moabope
MPaBUIBHBIX KPUTEPHUEB ISl TIOCTOBEPHOU olleHKU. Heobxoammo pa3BUBaTh JaHHYIO 00-
JacTh HAyKH, UCKIIIOYATh HEIOCTATKU U3 NMPUBEACHHBIX BBIIIE METOJUK U CIIOCOOCTBOBAThH
o0ecreueHn0 OXpaHbl MOIPadaThIBAEMBIX I'PAKJAHCKHUX, POMBILIIICHHBIX U HCTOPUYECKUX
COOPY>KEHHUM.
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OBPA3OBAHMUA JJISA TOPHOI'O UHXXEHEPA
PHYSICAL MODELING AND ITS IMPORTANCE IN THE FIELD OF EDUCATION
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AHHOTanus. B manHO# cratbe mogHMMaeTCs MpodaeMa OTCYTCTBUS MIIM HEIOCTATOY-
HOW CTemeHH oOecTmedeHus JiabopaTopuil (HU3MUECKOrO MOJCIUPOBAHHUS B OOJBITUHCTBE
y4eOHBIX 3aBEJCHUI 10 HAIPaBJICHUSAM TOPHOM MH)XEHEPUH, HECMOTpPS Ha SBHYIO MOJb3Y B
00JIaCTH TEXHOJIOTHYECKOTO 00pa30BaHMs, a TaKKe MHOTO(QYHKIMOHAIBHOCTA METOJA U JI0-
CTaTOYHYIO TOYHOCTb MCCIIEJIOBAaHHUH TIPH €r0 MPUMEHEHUH.

KaroueBbie cioBa: Gpuznyeckoe MOACTHMPOBAHKUE, SKBUBAICHTHBIC MaTePHAaJIbl, TOHHE-
JETIPOXOTYECKUE IIUTHI C TPYHTONPUTPY30M, 30HA CABMKEHHH TIOPOTHOTO MAacCHBA.

Abstract. This article raises the problem of the lack or insufficient degree of provision
of physical modeling laboratories in most educational institutions in the areas of mining engi-
neering, despite the obvious benefits in the field of technological education, as well as the
versatility of the method and sufficient accuracy of research in its application.

Key words: physical modeling, equivalent materials, EPB TBM, rock mass displace-
ment zone.

Beenenne. Ha cerogHsmHuil JeHb CYLIECTBYET MHOXECTBO CIIOCOOOB MpPOTHO3a
HaIpsDKEHHO-IE()OPMUPOBAHHOTO COCTOSTHUS MAaCCHBa, OJJHAKO OCOOCHHO MHTEPECHBIM M MHO-
TOrpaHHbIM sBJsIETC MeTo[ (pu3ndeckoro MojenupoBanus. Ha 6aze Cankr-IlerepOyprckoro
TOPHOTO YHHBEPCUTETA B HAy4YHOM LIEHTpe «['€oMeXaHWKH U MpoOJeM TOpPHOTO NMPOU3BOJ-
CTBa» (PYHKLMOHUPYET J1a0opaTopusi MOAEITUPOBAHUS, UMEIOLIAasi MHOXKECTBO J1a00paTOPHBIX
CTEHJIOB ISl (PU3UYECKOT0 MOJEIMPOBAHMS KBAa3UIUIOCKHX 3a/1ad Ha SKBUBAJICHTHBIX MaTe-
puanax, oJHaKO Jaxke AaHHas JlabopaTopHas 06a3a HE MMEET BO3MOKHOCTH MOJIEINPOBATH
¢dbu3uYecKre MpOoIEecCh B SABHONW OOBEMHOW MOCTAHOBKE, YTO HEOOXOAMMO JISI PEIICHUS
MHOTHX 3aJad, Ul KOTOPBIX IUIOCKas ITOCTAaHOBKA CWJIBHO CHMYKAeT TOYHOCTH HMCCIIEJOBa-
Huil. [lokazaTenbHBIM HNPUMEPOM CIYKUT HEOOXOAMMOCTHb CO3/1aHMUSI OOBEMHOM MOJEIn
o Teme auccepTanuonHoi pabotsl Kymosa B.B.: «['eomexannueckoe 000CHOBaHHE yCTOMU-
YUBOCTH NOPOJ NPU CTPOUTEIHCTBE TOHHENIEW IUTOBBIMHU MPOXOJYECKUMU KOMIUIEKCAMH
B CMEIIAHHBIX 32005X».
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