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NABOPATOPHBIE NCCINEAOBAHNA S3OHAJIBHOIO
CTPYKTYPUPOBAHVA MACCUMBA BOKPYI TOPHbIX BbIPABOTOK

"ocypnapcTtBeHHoe BY3 «HaunoHanbHbIn ropHbin yHusepcuteT» MOH YkpanHbl

Lenv pabomwvl — uccredosanie 30HATLHO2O CMPYKMYPUPOBAHUSL MACCUBA BOKPY2 COPHBIX
ebipabomok 6 aabopamopuvix ycaogusix. OCHOGHBIMU MeMOOAMU BbINOTHEHUST UCCTIe00-
BAHULL ABTIIIOMCA MEMOObL IKEUBANEHMHBIX, ONMUKO-NOIAPUZAYUOHHBIX U DNEKMPONPO-
6800HbIX Mamepuanos. I panuysl 30H ONpedesiucy N0 COOMBEMCMBUI0 HaANPANCEHUN 8e-
auuune yH. Pe3ynomamul uccie0o8anuil napamempos 301 Ha pusuieckux mMooensx noka-
3a1U B03MONCHOCHIb BUIVATUIAYUU 30HAILHOU HANPANCEHHOCMU MACCUBA, DTTUNCOUOHYIO
Gopmy 30K U UX YeHMPUPOBAHUe OMHOCUMENTLHO 8bIPAOOMOK. YcmanosnieHvl omHoue-
HUsL 8EPMUKATILHBIX U 20PUZOHMATILHBIX NOLYOCEU 30H 0/l NOO20MOBUMEIbHBIX 8bIpA6O-
MOK U OYUCMHBIX KAMep, U ONpedeleHd CX0OUMOCHb NOJLYYEHHbIX 3HAYEeHU.

KaloueBble  ciaoBa:  n1abopaTopHble  METOABI  HCCIENOBaHHUS,  HaMpPsDKEHHO-
neopMHpOBaHHOE COCTOSIHME, CTPYKTYpHpPOBaHHE MacCHBa BOKPYT BBIPaOOTOK,
pa3Mephbl OyoCcen 30H.

BBenenue

Pa3paboTka MecTOpoXKIeHHI B pa3HOOOPA3HBIX YCIOBHSX 3ajJeraHusi, U3Me-
HSIOLUXCSA CBOMCTBAaX Pyl M MOPOJ XapakTepu3yeTcs: pacTpecKHUBaHUEM, paccia-
MBaHUEM, 3aK0JI000pa3oBaHHEM, OOpPYIIEHHEM, YAApOOIMACHOCTbIO U JPYTHMMH
(hopMaMu MPOSIBIICHUS SHEPTUU TOPHOTO JaBlIeHUS. AHAIN3 TOPHOTEXHUYECKUX U
re0IMHAMUYECKUX YCIOBHUI Pa3paOOTKH PYIHBIX MECTOPOXKJIECHUN YKpauHbI IO-
Kazall, YTO0 JUHAMHYECKUE IMPOSIBICHUS TOPHOTO JABJICHMS YKa3bIBAIOT HA BBICO-
KYI0 00€CIIeYeHHOCTh PYAHBIX MECTOPOXKICHHUSIX YIPYroil MOTEHIMAIBHON dHEp-
rueil. [Ipouiecchl HaKOMIIEHUS HAIPSDKEHU B MACCUBE U Pa3pyIleHUs] TOPHBIX MO-
POJI, BOSHUKAIOUIUE B MPOIECCe OTPAOOTKH MECTOPOKICHHM, UCCIEIYIOTCS C MO-
MOIIIbIO Pa3HOOOPA3HBIX METOA0B. B OCHOBY OOJBIIMHCTBA MPUMEHSIEMBIX METO-
JIOB UCCIEAOBAaHUIN MOJIOKEH MPUHIHUI 3aBUCUMOCTEN CBOMCTB TOPHBIX MOPOJ U
UX HANPSY)KEHHOTO COCTOSIHUS MOJ BO3ICHCTBUEM E€CTECTBEHHBIX U MCKYCCTBEH-
HBIX DPHEPreTHUYECKUX TMOJIeH, BOSHUKAIONINX B MaccuBe. HecMoTpss Ha MHOT000-
pa3zuve IpUMEHSEMbIX METOJOB M CPEACTB JUArHOCTUKH, U KOHTPOJISI HAPSHKEH-
HO-J1e(hOPMHUPOBAHHOTO COCTOSIHHSI MACCHBA, MO (PYHKIIMOHATLHOMY Ha3HAUYEHUIO
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UX 00OBIYHO OOBEIMHSIOT B TPU KJIAcCa: MPOMBIILICHHBIE (HATYPHEIE), JIabopaTop-
HbIe ((U3UUECKUE) U TEOpEeTHUECKUE (aHATUTHUYECKHE). B cBOIO ouepenp Kiacchl
MOJIPA3/ICNAIOTCA Ha TPYNIbl (BU3yalbHbIe, MapKIICHJIEpCKUE, MEXaHHYECKHe,
reousnyeckue u Ap.) U Jajnee Ha BUIABL B maHHOU paboTe mpencTaBlieHBI pe-
3yJIBTATHl JJAOOPATOPHBIX MCCIIETOBAHUH MO BBISBICHHIO 30HAIBHOTO CTPYKTYpPH-
pPOBaHMSI MacCHBa BOKPYT TOPHBIX BHIPAOOTOK. DHU3HUECKOE MOJICIUPOBAHUE 30-
HAJIBHOCTH B MacCHBE, BMEIIAIONIEM TOPHBIE BBHIPAOOTKH, BBIOJIHSUIA HAa SKBHBA-
JICHTHBIX, ONITUKO-TIOJIIPU3AIMOHHBIX U 3JIEKTPOTIPOBOIHBIX MaTepHaax.

BKCHepHMeHTaJH)HaH HacTb

MeTo SKBUBAJICHTHBIX MAaTEPUATIOB MPUMEHSIICS JIJIi MOJICIIMPOBAHUSI TIPOBE-
JICHUS TTOATOTOBUTEIBHBIX M OUYMCTHBIX BBHIPAOOTOK MPU MPOSIBICHUUA 30HAIBHOTO
CTpyKTypupoBaHus maccuBa (puc. 1, a, 6). Ilonbop »KBUBaJEHTHOrO Marepuasa
MIPOU3BOAMIIM ITyTEM ONpEeNeHHs Mpeesa MPOYHOCTH Ha cxKaTue, MOy yIpy-
roctd 1 ko3dduumenta [lyaccona mo HUIMHAPHUYECKUM OOpasliaM € MOMOIIBIO
nudpoBoro mpecca KC-200/EUR xommanmu «Tecnotest» (r. Moaena, Wranus),
YCT@HOBJIEHHOTO B JJAOOpaTOpHH Kadepbl CTPOUTENIbCTBA, T€OTEXHUKU U TeoMeXa-
Huku ['BY3 «HI'Y». CocTaB SKBHBaJIGHTHOTO MaTepuaia MoI0Hpajcs 0 OCHOB-
HBIM (PM3MYECKUM CBOWCTBAaM C II€JILI0 BOCIIPOM3BOJICTBA CBOMCTB TOPHBIX MOPOJI
KpHBOpOXKCKOTrO M APYruX pyIHBIX MECTOPOKIACHUM YKpauHbl. CBOMCTBA SKBHBA-
JIEHTHOTO MaTepualla peryJupoBald COOTHOIIEHHEM KBApIIEBOTO MeCKa, MOJIOTOTO
IrpaHWTa, YYTYHHOU CTPY)KKH, M3MEIbUCHHOW Cimonbl U mapaduHa. Harpyxenue
Mojienel IPOM3BOIMIIM Ha CTEHAE Ul TUIOCKOTO MOJICIMPOBAHUS TOPHOTO JaBlie-
Husl. KoimuecTBO UCTIBITAHUM TSl K&KJIOTO BApUAHTa COCTABISLIO 3. DAKTUYECKH C
Y4ETOM OTJIAKH MpoIiecca MOJISTUPOBAHMS U KOJIMUYECTBA MPOTyOIMPOBAHHBIX Ba-
puaHTOB ObLIO HUcTIBITaHO Oosee 30 moxeneii [ 1].

[Ipn MoaenupoBaHUU OCYHIECTBIISUIM M3MEPEHUs] aOCOJIOTHBIX CMEIIEHUN OT-
JIeNIbHBIX TOYEK U CTeTeHu AedopMaliuii 311eMeHTOB MojieNid. Pa3HOCTh HAYaJIbHOTO
U pe3yNbTUPYIOLIETO 3aMEpOB M0 IIKaJe JaBaja BEJIMYMHY aOCOJIOTHOTO CMellle-
HUS TOYEK MOJIENH METOJIoM (oTO(UKCaLIUH, TPU KOTOPOM Ha OBEPXHOCTH MOJIE-
JIM HAHOCWJIM MEPHYIO CeTKY U cuctemaruyecku ororpadupsanu. Janee ¢ momo-
b0 IBYX HHU(POBBIX (POTOCHUMKOB BBICOKOTO Pa3pelIeHUs ONPEAeIsUId CMellle-
HUSl OTAEIBHBIX TOYEK MOJEIH OTHOCUTEIBHO APYrUX, TO €CTh JehopMaluio
yuactka moaenu [2, 3]. K monenupoBaHuio NpUHUMAJIACh IUIONIA/b ONEPEYHOTO
cedyeHHs HOArOTOBUTENIBHOM BBIpaboTKu Sypy=10,5 M? (hs = 3 M, ds = 3,5 M), pasme-
pbl ounctHoit kamepsl (he = 60 M u |, = 40 M), TTIyOMHA 3a7I0)KEHUsT BBIPAOOTOK
H =1000 M, npo4HOCTH BMEMIAOIINX PYI dexe = 80 MIla [2].

PesynbraThl GU3MUecKOro MOIENIMPOBAHUS Ha SKBUBAJICHTHBIX MaTepuaiax Io-
Ka3aJIl BO3MOXHOCTh BU3yaJIU3allM 30HATbHON HAMPSHKEHHOCTU MAacCHUBA, SJUTUII-
counHyto GopMy 30H, UX IIEHTPHUPOBAHNUE OTHOCUTEIHHO BHIPAOOTOK, CUMMETpPUY-
HYI0 (OpMY 30H B TOPH30OHTAIBHOM U BEPTUKAIBHOMN TIIOCKOCTSIX U Ap. Bo3mMoxkHO-
CTH METOJa IMO3BOJISUIA MOJYYUTh JIMIIb KAYECTBEHHYIO KapTHUHY 30HAJIBHOCTH B
MacCHBE, 4TO MOJTBEPKAATIOCH PACTAHYTOCTHIO AIUTUIICOMIHON (OPMBI 30H B BEp-
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TUKATbHOM M CKaTOCThIO B TOPH3OHTAIBHOW IIJIOCKOCTSX TIPU HEU3MEHHBIX
Harpy3Ke ¥ COCTaBe SKBUBAJICHTHOTO MaTepyalia, a TAKKE 3HAYUTEIILHO Pa3HSIINX-
csl pazmepax u (opMe 30H I TIOJATOTOBUTEIBHBIX U OUYUCTHBIX BBIPAOOTOK U JIp.
Taroke MeTOJl JaeT BO3MOXKHOCTH BBISIBUTH TOJILKO IO OJHOH 30HE, (OPMHPYIO-
1ieiicst BOKpYr BbIpaOboTOK (puc. 1, a, 6). OTHOIIEHHE BEPTUKAIBHBIX U TOPU30H-
TaJbHBIX MMOJIyOCEH K TOJypa3MepaMm BbIpaOOTOK st 30HBI No 1 cocraBisier st
[OJITOTOBHUTENILHON BbIpaOboTKH an/0,5h = 1,71 u bn/0,5b = 1,88, a mis ouncTHOM —
1,71 u 1,51, coorBercTBeHHO. CXOIUMOCTh OTHOCHTEILHBIX Pa3MEpPOB 30H HaXo-
mutcs B mipenenax 88 — 100% (tabn. 1). [Tomumo 3TOrO, METO TACT XOPOILIUE pe-
3yJIBTATBI TIPH MOJICITUPOBAHUH BO3MOXHBIX 00JacTelt paspymenus maccusa. [Ipu
MOJICTTUPOBAHUYU TOJTOTOBUTEIGHOW BBIPAOOTKH OTHOCHTENBHBIC pPa3pyIICHUS
MaccuBa B 0okax u kposie ((U + 0,5h)/0,5h) cocraBunm 1,5, a st OuMCTHON Kame-
po1 — 1,14 [3].

Jlanee BoITOHSUTH (PU3HUYECKOE MOJISITUPOBAHNE 30HATBHOCTH B MACCUBE Ha OII-
THUKO-TIOJIIPU3AIMOHHBIX MaTepranax. ONTHKO-TIOISPU3AIIMOHHBIA METO] W Me-
T0 (POTOYIPYTrOCTH PUMEHSIICS MPU M3YYICHUU paclpeIeCHAs HAPSHKSHUH BO-
Kpyr' TOPHBIX BBIpabOTOK. MccmemoBanue MoJelel MPOU3BOIMIN HA CTCHIE JUIS
OIITUKO-TTOJIIPH3AIIMOHHOTO MOICITMPOBAHUS, KOTOPBIA YCTAHOBIICH B JTa0OpaTOpUH
Kaeapbl CTPOUTEILCTBA, TCOMEXAaHUKH M T€OTCXHUKHA. MOIeH N3rOTaBIMBAIIChH
W3 TMOJMMEPOB HA OCHOBE AMOKCHAHOM cmoiibl Tunma D11l OTBepaeHue cmolibl
MIPOBOJIMITA C TIOMOIIBIO MaJICMHOBOTO aHTHAPHIA (OTBEPAWTEINIS), KOTOPHIH HC-
noib30Bau B kosmuectse 20 — 40% oT Beca cMoJibl. J[J1s1 MPUTOTOBIEHUS MOJIENEH
CMOJTY M aHTUJpHUJ HarpeBaiu, coorBeTcTBeHHO 10 70 — 80 1 50 °C, a 3arem Tuia-
TEJIbHO CMEIIMBAJIU U 3aJMBAU B CIIEHUAbHBIE (OPMBI, TaKKe MOJOrPEThIE 10
60 — 70 °C. Tlocne 3toro Gopmbl MEPESHOCUIIH B TEPMOCTATHI ISl TTOJIMMEPU3AITAN
npu Temneparype 120 — 130 °C nganmee MO OTKUTAIH IS CHATHS OCTaTOYHBIX
HaNpsHDKeHUH MPU MakCUMalibHOM Temmepatype Ha 5 — 10 °C BbIme MakCUMalIbHOM
TeMIepaTypbl MOTUMEPHU3ALIHH.

Omnpenenenuie Moyist ynpyroctu u kosgdunuenta [lyaccona matepuana mnpo-
W3BOAWIN B pe3yiabTare M3MepeHus AepopManuil mpu MOMOIIM MEXaHHYeCKOTro
TEH30MeTpa Ha oOpaslax B BUJE pacTAruBaeMod MOJOChl. M3meHeHue Momyins
yrpyroctu (B 1 — 2 paza) gocTuranoch npu JA00aBJIeHUN B IEPBOHAYATIBHYIO CMECh
muoytundTanara. [locne U3roToBICHUS TUIOCKUE MOJIENY yYCTAaHABIMBAIM HA MyTH
Ty4eil MOJSpU30BAHHOTO CBETAa M HA JKpaHe aHamM3aTopa HaOmroaamu mojisl pac-
MIpeJIeJIeHNs IBETOB, COOTBETCTBYIOIIUE KacaTelbHBIM HanpspkeHusMm. [Ipu yBenu-
YeHUU HArpy3KU KapTHHA pacrlpeziesieHHs [IBETOB HA SKpaHe M3MEHSIach J0 Ompe-
JIeNIEHHBIX 3HAYEHUI B 3aBHCUMOCTHU OT yruia casura ¢a3. [Iponecc moBTopsiiu He-
CKOJIBKO a3 € LEJbIO MOyYeHHs] KapTUHBI IIBETHBIX MOJIOC MIEPBOT0, BTOPOTO, Tpe-
THETO U YeTBEPTOro MOPSAKOB. [Ipu 3TOM MOPSAOK MOJOC MPSIMO MTPOMOPIIMOHATIEH
YBEITMYECHUIO KacaTebHBIX HANpsDKeHUH. XapakTep pacnpeleNeHus IBETOB M UX
M3MEHEHHE MO Harpy3Koi (PMKCHPOBAIMCH C YKa3aHUEM LIBETOB M MOPSIKA MOJIOC

[4]
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a

Puc. 1. Pe3ynbrarel BBISABICHHUS SHEPreTHUECKUX 30H MPU MOAEIUPOBAHUU IOATOTOBH-
TENbHBIX (@, 8, 0) U OYUCTHHIX (0, 2, €) BHIPa0OTOK Ha SKBUBAIECHTHHIX (&, 6), ONTHUKO-
MOJISIPU3ALHOHHBIX (8, 2) ¥ 3JEKTPONPOBOAHBIX (0, €) MaTepuaiax: JUIMITHUYECKUE JTMHUH
BOKPYT BbIPaOOTOK — IPaHMLIBI 30H, TIe HAIPSHKEHUsT NpHOmmKatoTes K yH
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OmnpeneneHne MecTa MOJIOKEHUS OTJEJIBHBIX 30H BBIIOIHSIIOCH 110 aHAIN3Y W3-
MEHEHMs HalpsHKEeHHOCTH MaccuBa. Kak mokasan aHanus sIBJI€HUs 30HAJIbHOM Je3-
MHTETPALMU TOPHBIX MOPOJ, BOJIOPA3AEIOM 30H SIBJISICTCS 3HAUEHHE HaNpsSKEHHO-
CTH MaccuBa, COOTBeTcTBYmolee BenuunHe yH. Ha puc. 1 (8, 2) BblieneHbl 30HbI
r7ie 9T0 ycioBue Juis 30H Ne 2 BBINOJHSIETCS MOJHOCTBIO, a Juid 30H Ne 1 Tosbko
YaCTHYHO, B OTJCJIbHBIX TOUKax (20 — 24 mT.) u cermenTax (2 — 4 mIT.) 3JUIUIICOB.
HeBbicokass TOUHOCTh MOJIENMPOBAaHUS 30H BJIMSAET HA JOCTOBEPHOCTb M CXOJU-
MOCTb IOJIyYE€HHBIX PE3YJIbTAaTOB, 10 KOTOPHIM CZEIaHbl BBIBObI O BO3MOKHOCTAX
OIITUKO-TIOJIIPU3ALIMOHHOTO METO/Ia [0 MOJIEMPOBAHUIO 30HAIBHON HANPSKEHHO-
CTH MaccHBa BOKPYT TOPHBIX BBIPAOOTOK [5].

Taomuma 1
Pe3yabTaThl 3aMepoB dJHEPreTHYECKUX 30H NP GU3HIECKOM MOIECTHPOBAHUH
COCTOSTHHSI MACCHBA BOKPYT BBIPA0OTOK

[Tomyock aHEpreTHUECKOM 30HBI,

]31/1'21 an/0,5h n bn/0,5b
Meton BbIpa- BEpT. | Trop. | BEpT. | rop. | BEPT. | rop.
0OTKH

30Ha Ne | 30Ha Ne 2 30Ha Ne 3
DKBHUBaJIECHTHLIE Ilomroros. | 1,71 1,88 o o0 - -
MaTepHaIIbI Ouncraas | 1,71 1,51 o0 o - -
Ornruko- ITomroros. | 1,43 1,56 3,28 4,71 0 o
MOIAPHSAMHORHPIC | (v | 1,33 | 171 | 312 | 457 | o | o
MaTepHAIIBI
DIEeKTPOIPOBO/I- ITomroros. | 1,69 3,25 o0 o0 - -
HBIE MaTepPHAIIbI Ouncraas | 1,66 | 13,00 o0 o - -

Pesynbratel ()M3MYECKOrO MOJICIMPOBAHUS HA OITHKO-TIOISPU3ALHOHHBIX Ma-
TepHaiax TAKKE IMOKA3ad BO3MOXKHOCTh BU3yallU3alUK 30HAILHON HAIPSHKEHHO-
CTH MAacCHBa M IOATBEPIUIN PE3YIbTAThI, OJIyYEHHbIE HA SKBUBAJIECHTHBIX MaTe-
puanax.

Hcrnons3yeMblii METO] TIO3BOJIKII YBUJIETh YXKE€ BTOPOM TOPSIIOK 30H, HO IPU
3TOM cama KapTHHA 30HAIBHOM HANPSHKCHHOCTH 0oJiee ylaieHa OT HCTUHHOU. DTO
HPOSIBJIAETCSA B HEBBIAEPIKAHHOCTU HANPSHKEHHOCTH 110 IUIOMIAAN 30H, YTO IO3BO-
JSIET  BBINOJIHUTH OKOHTYPUBAHHE OJHOPOIHO-HAIIPSLKEHHOTO MaccHBa Cyryoo
YCIIOBHO. DJUTATICOMBI UMETH HECHMMETPUYHYIO (OPMY B TOPHU3OHTAIBHBIX H
BEPTUKAIBHBIX IUIOCKOCTSX W OBLIO HAPYIIEHO MX LIEHTPHPOBAHHE OTHOCHTEIBHO
BbIpabOTOK. Bosiee TOYHBIE pe3ysbTaThl METOJ] MOKAa3bIBAET MPU MOICTHPOBAHUH
obnacTell KOHIIEHTPAIMK HAMPsHKEHHH, B OTIMYKE OT 00JacTel pa3psuKeHus, TpU
MOMOIIM KOTOPBIX M BBISABISAETCS UCTHHHAs 30HAILHOCTH B MaccuBe. OTHOMICHUSI
BEPTHKATBHBIX U TOPU3OHTATIBHBIX MOTyocei B 30He No 1 cocTaBiiseT /st MOrOTO-
BUTENNBbHON BbIpaboTKu an/0,5h = 1,43 u by/0,5b = 1,56, B 30He Ne 2 cOOTBETCTBEH-
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HO — 4,71 u 3,28, a mua ounctHoil B 30He Ne 1 a,/0,5h = 1,33 u b/0,5b = 1,71 u B
30He Ne 2 cootBercTtBeHHO — 3,12 1 4,57 (Tabmn. 1). CX0AUMOCTh OTHOCHUTEIBHBIX
pa3MepoB TPU MOJICIIUPOBAHUY COCTaBIsieT Ut 30HBI Ne 1 — 91 — 93%, a ayst 30HBI
Ne —2-66 —72% (Tabn. 1).

Hanee ¢u3nueckoe MOEIMPOBAHHE BBINONHAJIOCH B Jaboparopun Kadeapbl
ruzporeosiorud 1 uHxeHepHoil reojoruu I'BY3 «HI'Y» npu nomomm mertona
MEKTPOTMHAMUYCCKUX aHAJIOTHH, KOTOPBIA MPUMEHSUICS TSl M3YYCHUS CTaIHo-
HapHBIX (PU3MYECKUX MPOIIECCOB, KOTOPHIC ONMMCBHIBAOTCS YPABHEHHUSMH JLTUIITH-
YECKOTO BHUA. JTOT METOJI OCHOBAaH HAa MAaTEMaTUYECKOW aHAJIOTUM MEXK]Y CTallU-
OHApPHBIM JIBUKEHHEM DJIEKTPUYECKOTO TOKa B MPOBOJSIICH Cpelie U CTalloHap-
HBIM PACIPOCTPAHCHHUEM TeIlIa B TBEPJBIX Tenax, nuddysueit raza u KUJIKOCTH U
np. B kadecTBe 25eKTPONPOBOIAIIEH Cpeibl MPUMEHSIIACH AJIEKTPOIIPOBOIHAS OY-
Mara mupuHoit 0,5 M, KOTopast TO3BOJISIET UCIOIB30BATh JIJIsl TUTAHUST MOJCIHU T10-
CTOSIHHBIM TOK, a TaKke 00eCIeunBaeT HU3KYIO KOHTAaKTHYIO PAa3HOCTh IMOTCHITUA-
JIOB MEXJy OymMarod M METAUTMYECKUMH IIMHAMH, JIETKO TOJIAeTCsS MEXaHWue-
CKO1 00paboTKe MpH U3rOTOBJIEHUH B HEW Mo/iesiel TOPHBIX BHIPAOOTOK [6].

N3roToBneHnto MoIeH MPEANISCTBOBAIO ONPEACTICHHE TEOMETPHIECKUX (GopM
HCcCreyeMoi 00IacTy 1 3aJjaHie KPaeBbIX YCIOBHI Ha €€ TPaHMIIaX. 3aTeM BBIOU-
pascsi TEOMETPUUECKU MacIITad MOJIEIIMPOBAHUS U MPOU3BOIWIOCH Tpaduueckoe
HaHECEHHE KOHTYPOB BBIPAOOTOK Ha JIUCT MEKTPOnpoBoaHON Oymaru. [locie 3To-
ro Oymary obpe3anu BIIOJIb TPAHHUI] MOJCIUPYEMOU 00acTH. 3a1aHre TPAaHUIHBIX
YCIIOBUM Ha MOJIEIHN OCYIIECTBIBIOCh B COOTBETCTBHH ¢ Teopuen momoous. [locne
M3TOTOBJIEHUSI MOJIEM MPOU3BOAWIN €€ MOJKIoueHue K yctaHoBke DI'JIA, B pe-
3yJIbTaTe 4Yero Ha IIMHBI MOJIENU MOAAaBaIN Pa3HOCTh MOTEHINAJIOB, YCIOBHO MpHU-
HUMaeMyro paBHOHM enuHuue umu 100%. Mertoauka npoBeeHHsT SKCIIEPUMEHTOB
CBOJIUTCS K OIpPEJIEIEHUI0 FTEOMETPUYECKHX MECT TOUEK C OJUHAKOBBIMH 3HAYECHU-
SIMU TIPUBEICHHOTO AJIEKTPUUYECKOTO MOTEHIMAa MMyTeM OIMCAHHBIX BBIIIE U3Me-
penuii. CoenuHsisi yKa3aHHbIE TOYKHM IUIAaBHBIMU KPUBBIMH, MOJTY4aeM SKBHUIIOTEH-
L[MAJIbHBIE JIMHUU, KOTOPbIE SBIISIOTCS aHAJIOTaMHU COOTBETCTBYIONINX HAIPSHKEHUIMA
B HaType, a 3aTeM OKOHTYpPHUBIIEM T'PAHUIIbI BHISBICHHBIX 30H B MAacCHBE MOJEIH
(cMm. puc. 1 6, 2)

Pe3ynbraThl (U3MUECKOT0 MOJEIUPOBAHMS C MOMOIIBIO METOAA 3JIEKTPOAUHA-
MUYECKHX aHAJOTMi IMOKAa3aJid BO3MOXHOCTh BHU3yalHM3allMd 30HAIBLHOW Hamps-
KEHHOCTH MacCHBa TOJILKO YCIOBHO. MeTO/1 TO3BOJIII BBISIBUTH 30HBI IIEPBOTO MO-
psaaka — Ne 1, kaptuHa (GOpMUPOBAHUS KOTOPBIX MPAKTUYECKH HE COOTBETCTBYET
WCTHUHHOM MO MpPUYMHE HapyIIeHUs yciaoBuUs yH Ha rpaHuie 30H. DTO TOBOPUT
TOJILKO O Ka4eCTBEHHOH CTOpPOHE BBISABICHHON 30HAIBHOCTH B MAacCHUBE MO MPHU-
YHHE HECOOTBETCTBUS HANpPSHKEHUH MO IUIOIIAIM 30H U Ha MX TrpaHuie. OTHoIIe-
HUE BEPTUKAIBHBIX U TOPU3OHTANIBHBIX MONTyocel B 30He Ne 1 cocraBiseT 1is moa-
TOTOBHUTEIIBHOM BBIPabOTKH an/0,5h = 1,69 u mist ounctHoii — an/0,5h = 1,66. XoTst
AIIUIICOUBI 001a1al0T CUMMETPUYHOM (POpMOIi U LIEHTPUPOBAHHEM C BBIPAOOT-
KaMH, UX pa3Mepbl B TOPU3OHTAIBHON TIOCKOCTH SIBIISIIOTCS CHJIBHO 3aBBIIICHHBI-
MH Kak 18 noarorosurensHoi bp/0,5b = 3,25, Tak u mis ouncraoi bn/0,5b = 13,0
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BbIpa00TOK. CXOMMOCTh OTHOCUTENBHBIX pa3MepoB 30HbI Ne 1 mpu MoenupoBa-
HUU BEPTUKAIBHBIX MoOIyoced cocraBisieT 98%, a ropu3oHTaIbHBIX — 66% u
MeHbIe (tadi. 1) [7].

OCHOBHBIM TIpeTHA3HAYCHUEM METO/Ia 3JIEKTPOIPOBOIHBIX MAaTEPUAJIOB SBIISICT-
Csl TIOJTy4YeHUE Pe3yIbTaTOB IIPU MOJIECIMPOBAHUN PACTIPOCTPAHEHUS Teruia, Tuddy-
3MM Ta3a U KUJKOCTH, KOTOPBIE SIBIISIOTCS BTOPOCTEIICHHBIMU (DaKTOpaMU MHTEH-
CHBHOCTH HarpsHkKeHUH B MaccuBe. [109ToMy MOXHO TPEAOI0KUTh, YTO UCCIIE0-
BaHME KaK MEPBUYHBIX, TaK BTOPUYHBIX (PAKTOPOB WHTEHCHBHOCTH HAIPSHKEHUH
OyzeT COMpOBOKAATHCS 3HAYUTENHHBIMH MOTPEITHOCTSIMU. JTO OBUIO TOATBEP-
KJIEHO pe3ybTaTaMH, MOJTYYEeHHBIMU TIPH MOJICITMPOBAHUH 30HATBHOCTH B MACCH-
BE IPH MTOMOIIM METO/Ia SIEKTPOTPOBOIHBIX MAaTEPUAIIOB.

BriBoabl

1. ®dusnyeckue UCCIEAOBAHUS MApaMETPOB SHEPTETUUECKUX 30H Ha Jabopa-
TOPHBIX CTEHJIaX M3 DKBUBAJICHTHBIX MATEPUAJIOB IMOKA3aJu BO3MOKHOCTh BHU3ya-
JU3aIMU 30HAJTBHOW HAMPsSHKEHHOCTH MacCHBa, DJUIMIICOUIHYIO (OpMy 30H, UX
[IEHTPUPOBAHUE OTHOCUTEIHHO BHIPAOOTOK U CHMMETPUUYHYIO ()OpPMY B TOPU30H-
TAJIBHOM M BEPTUKAIBHOM MIOCKOCTAX. OTHONIEHHE MOJYOCE 30H K MOJIypa3Me-
paM TIOATOTOBHUTENILHON BHIPaOOTKHU 11y1st 30HBI Ne 1 cocrasmmm 1,71 u 1,88, a mis
ounictHOM — 1,71 u 1,51 COOTBETCTBEHHO, a OTHOCHUTEIIbHBIC pa3pylIeHHs B O0Kax
Y KpOBJie BEIPaOOTKU cocTaBUiM 1,5 n ouncTHOM Kamepsr — 1,14,

2. Pe3ynbpTaThl (PU3NUECKOTO HCCIEA0BAHUS Ha ONTHKO-TIOISPU3ALIMOHHBIX Ma-
TepHuajiax MO3BOJIMIM CMOJEIUPOBATh YK€ BTOPOM MOPSAOK 30H, B KOTOPBIX 3JI-
JIUTICOUJIBI UMENIM HECUMMETPUUHYIO ()OpPMY U HE IIEHTPUPOBAIHUCH C BHIPAOOTKA-
MH. OTHOIIIEHHE BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX MTOTyocel B 30He Ne 1 cocra-
BWJIM JIJIS TIOJITOTOBUTEILHOM BhIpaboTku 1,43 u 1,56; B 30He Ne 2 cOOTBETCTBEH-
HO — 4,71 1 3,28, a 111 ounictHOM B30HE Ne 1 —1,33u 1,71 uB3oHe Ne 2 —-3,12 1
4,57.

3. Pe3ynpTaThl GU3UYECKOTO0 MOJEIUPOBAHUS C MOMOIIBIO METO/Ia IEKTPOIH-
HAMUYECKUX aHaJIOTUI MO3BOJIMIM MCCIEA0BATH TOJBKO MPUKOHTYPHBIE 30HBI, B
KOTOPBIX MPH CUMMETPUYHON (OpMe AIIIUICOUIOB M LIEHTPUPOBAHUH C BBIpa-
0otkamu. OTHOIIICHHE BEPTHUKAIBHBIX U TOPU30HTAIBHBIX MOJyocel B 30HE Ne 1
COCTABJISIET JJIS MIOJATOTOBUTENILHOM BbIpaboTku 1,69 u s ounictHoi — 1,66. Ilpu
3TOM pa3Mepbl 30Hbl B TOPU30HTAIBHOM MIOCKOCTH OBLIN CHIIHHO 3aBBIIIEHHBIMU
KaK JJIs OJArOTOBUTENbHOM (3,25), Tak u s ourictHoM (13,0) BIpabOTOK.

4. BrINoJIHEHHBIE UCCIIEOBAHUS 30HATBHOTO CTPYKTYPUPOBAHHS MacCHUBa BO-
KpPYT TOPHBIX BBIPAOOTOK C MOMOIIBIO HIMPOKO MPUMEHSEMBIX JIA0OPATOPHBIX Me-
TOJOB MCCIIEAOBAHUS HE MO3BOJIMIIN YCTAHOBUTH TOYHOE KOJIUYECTBO, pa3Mephl U
(hopMy PHEpPreTUYeCcKNX 30H, BBIIBUTh CHHYCOUJAILHO 3aTyXaoIIre HAMPSKEHUS
U KoJiblieBbIe 0OnacTu nedopmaruu. PazpaboTka v mprMeHEeHHE HOBBIX METOJO0B
MOJENUPOBAHUS MO3BOJIUT HUCCIEOBATh YKa3aHHbBIE MapaMeTpsl, (GOpMUPYIOITHE
U YIIPaBJISIOIINE 30HATBHBIM CTPYKTYPHPOBAHUEM MAcCCHBA BOKPYT BHIPAOOTOK.
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O.E. Xomenxo, M.M. Kononenxo, A.I1. J[ponos

NABOPATOPHI AOCHIAXEHHA 30HAJIbHOIO CTPYKTYPYBAHHA
MACKMBY HABKOIJIO INPHUYNX BUPOBOK

Mera poOOTH — DOCTIKEHHS 30HAJIBHOTO CTPYKTYPYBAHHS MACHBY HABKOJIO TIpHHYHMX
BHPOOOK B MabopaTopHNX ymMoBax. OCHOBHUMH METOAaMH BUKOHAHHS JTOCITI/KEHb € Me-
TOIW CKBIBAJICHTHUX, ONTHKO-TIOJSPU3AMIMHNX 1 €IEKTPONPOBITHUX MaTepiaiiB. Mexi
30H BHW3HAYAJNCS IMIOAO BIiMMOBIAHOCTI HampyxeHb BemuwumHi YH. Pesympratm mo-
CIIPKeHb TapaMeTpiB 30H Ha (PI3MYHHX MOJENAX TOBEH MOXKIHUBICTH Bi3yarizarii 30-
HaJBHOI HAMPYKEHOCTI MacHBY, eNrncoinHy ¢hopMy 30H 1 iX IEHTpYBaHHS IIONO BUPO-
O0oKk. BcTaHOBIEHO BiNHOIIEHHS BEPTHKAIBHUX 1 TOPH30HTANBHUX IBOCEH 30H IS
MIATOTOBYHMX BUPOOOK 1 OUMCHHUX KaMmep, i BU3HA4YeHa 301KHICTh OTPHUMAHUX 3HAYCHb.

KuarouoBi ciioBa: mabopatopHi METOAX JOCIHIHKEHHS, HANPYKEHO-1e()OPMOBAHUN CTaH,
CTPYKTYPYBaHHS MacHBY HaBKOJIO BUPOOOK, PO3MipH MiBOCEil 30H.
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O. Khomenko, M. Kononenko, A. Dronov

LABORATORY RESEARCH OF ZONAL STRUCTURING OF MASSIF
AROUND MINE WORKINGS

Obijective is research of zonal structuring of massif around mine workings. The main
methods of research conducting are following: equivalent, optic-polarization and
electrically conductive materials. Boundaries of zones were determined according to
magnitude of stresses YH. Results of research of zones parameters on physical models
showed possibility of visualization of massif zonal stress, ellipsoid shape of zones and
their centralization relatively to workings. Relations of vertical and horizontal semi-axes
of zones for development workings and stoping chambers are established. Repeatability
of received values is determined.

Keywords: laboratory research methods, stress-strain state, structuring of massif around
mine workings, semi-axes sizes of zones.
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