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pemraeTcs B crocobe MPeJoTBPAIICHUs] TEKTOHUYECKUX 3EMIICTPSICEHUH, BKIIIOYAIOIIEM OINpENeIICHHUE
CeCMOOIIaCHOTO YYacTKa, OypeHHe CKBa)KHH, ONpEIeNICHHE CBOMCTB M HANPSDKEHUH TOPHBIX HOPO,
3aTeM B CEHICMOTreHHBIX 30HaX MPOOYpPHUBAIOT HE MEHEE JIBE BEPTUKAIbHBIE CKBa)XMHBI Ha IIyOWHY He
MEHee 25 M 1 ¢ 0TOOPOM OPHEHTHPOBAHHBIX KEPHOB, B 00pa3liax OMpPENeNIIOT OCTaTOUHbIC HAPSKECHUS
JUIsl UHTEpBAJIOB 1 M, 3aTteM mpoOypuBaloT HaOMIOAATEeNIbHBIE HE MEHEE JBE BEPTHKAJIbHBIE CKBa)KHHBI
Ha rIyOouny 250 M, 3areM OMNpeneNsioT OCTaTOYHbIE HANpsDKEHUS 4epe3 5 M, yCTaHaBIUBAlOT B
CKBaKHHAX M3ITy4aTellb, IPHEMHHK IOJIIPU30BaHHOM MONEPEYHON YIbTPa3ByKOBOH BOJIHBI U1l KOHTPOJIS
HalpspKeHUH, 3areM NpoOypHBAlOT DIIyOOKYI0 pPasrpy304HYIO CKBOKHHY C IuaMeTpoM 172 MM H
n1younoit 1200 M ¢ 0TOOpPOM OPHEHTHPOBAHHBIX KEPHOB JJIsl ONPEIEICHUS OCTaTOUHBIX HalpsOKEHHH,
CBOMCTB TOPHBIX IIOPOA, 3aT€M ONpPEIEISIIOT YAEIbHYI0 OOBEMHYIO SHEPTHIO Pa3pyLICHUS MOPOI, U
Ha TiryomHe 1200 M pacronararoT sSIISpHBIA 3apsill, BBIIIC 3apsga CKBOKUHY OCTOHHPYIOT TONIIHHON
130 M u TpOU3BOAAT B3PHIB SIAEPHOTO 3apsja C dHeprueu, cocramisomiei 30% ynenpHONW dHEpPruu
Y YUIUTHIBAOIIMHA 00BEM, 3aT€M IPOBOJST SACPHBIE B3PBIBBI, YBEIUUNBAs MOIIHOCTB, 10 JOCTHXCHUS
MaKCHMAaJIbHOW pasrpy3Kd HampshKeHWH. TeXHWYEeCKHi pe3ynbTar: CHW)KEHHE BEJIMYMH MEXaHHYECKHX
HarpsHKEHUH 10 0€30I1aCHOTO YPOBHSI U MPEOTBPAICHNE TEKTOHUUECKUX 3eMIIETPSICEHHH.
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Crnioco0 npenoTBpaleHus TEKTOHHYECKHX 3eMJIeTPSACEHHH

N306peTeHne OTHOCUTCA K pasaeny reopusukn B oOnacTH obecrnedeHus
CelCMOTOTHUECKOH 0e30MaCHOCTH JIIOAEH, KHUBYLIHX B CEiCMOAKTHBHBIX PETHOHAX,
M MOXeT OBIThb WCHOJB30BAHO JUI  MPEJOTBpALCHMA  TCKTOHMYCCKHX
3eMIETPACEHUN NyTEM PARTPYIKU ONACHRIX MEXAHUUECKWX HATNSKEHUR TOPHRIX
MOpOA B 30HAX HX BBICOKOH KOHLEHTPALMH, C HCMOB30BAHUEM i1y GUHHBIX
KaMy(IETHBIX B3PHIBOB sANEPHBIX 3apsAf0B, OJIHOBPEMEHHO peIlad npobnemy
YTHIM3ALUA HAKOMJIEHHOTO OMACHOr0 IS KU3HHU MOIel AAEPHOro OPYXKHA.

CymHocTs cnocoda: BKIIOYAET ONPEACICHUE CeiiCMOOMAacHOro ydJacTtka
MacCHBa FOPHBIX MOPOA, OypeHne riy0oKuX pasrpy304HbBIX H HaOJIIO AATENBHBIX
CKBAXHH, OTNPEAEICHNE MEXaHHIECKHUX CBOHCTB M HANPSKEHHH TOPHEIX TIOPOA
y4acTKa, OTIINYAETCs TEM, UTO:

1. B W3BECTHBIX CEMCMOTEHHBIX 30HAaX WM B 30HAaX AKTHBHBIX Pa3jioOMOB
ONPENETAIOTCA T[EHETHUECKHE THIBI  TOPHBIX MOPOA, W B npeaenax
MArMaTHUeCKHX, MeTaMOp(HUYECKHX CKaJlbHbIX MOPOA, W MpH WX HAIMYHH,
npoGypuBaOTCs NPOGHEIE HE MEHEE 2-X BEPTHKAIBHBIC CKBAXKHHBI C JHAMETPOM
76 MM KOJOHKOBHIM OypeHueM Ha riyOnHy He MeHee 25 M H € oTOOpOM
OpPHEHTHPOBAHHBIX KEPHOB.

2. B ofpa3max MarmMaTH4YeCKUX H mMeTamMOop(dHUUECKUX TOPHBIX TMOPOA,
M3FOTOBJIEHHBIX M3 KEPHOB, ONMPEACNAIOTCA HANpPaBJICHHE, 3HAK M BEIMYIMHA
JIaBHBIX HOPMAaJIbHBIX FEHETHUECKUX M HABEJCHHBIX OCTATOYHBIX HanpsHKCHU I
B FOPH3OHTAIBHOM TUIOCKOCTH Ul KaXX10ro WHTEpBaila r1yOUHB CKBa)KHHBI
yepes 1m.

3. B o6pa3uax onpeensiorcs MmokasaTen MEXaHHIeCKHX CBOMCTB, MPOYHOCTH
rOPHBIX NOPOJ TIPH OJHOOCHOM CXKATHH U PACTHKCHUH, U B CITyHae TpPEBBILICHAS
[JIABHBIX CHKMMAIOUIMX OCTATOYHBIX HaNpAKCHWHW I10Ka3aTeb IMPOYHOCTH
FOPHBEIX MOPOA IPH OJHOOCHOM CXKATHH, B OKPECTHOCTH NIPOOHBIX CKBaXXHH
npo6ypuBaroTcsa Ha0MIOAATE/IBHBIE HE MCHEC 2 BEPTHUKAJIbHBIE CKBAXHHEI,

OTCTOALIME APYT OT Apyra Ha paccTosHuu He Oonee 2™, Ha rayouny 250Mm ¢
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IHaMeTpoM 76 MM KOJIOHKOBBIM OypeHuem ¢ OTOOpPOM OPHEHTHPOBAHHBIX
KEPHOB, M 3a TeM B 00pa3uax, M3rOTOBJCHHBIX M3 KEPHOB, ONPEACIAIOTCA
HANpaBJICHUE, 3HAK ¥ BEJMUYMHA TJIABHBIX HOPMAJIBHBIX TCHETHYCCKHX H
HaBEJICHHBIX OCTATOYHBIX HAMpSKEHHH B TOPHU3OHTAJIbHOH IUIOCKOCTH I
KaXIOT0 HHTEpBana TyOWHbl CKBaXXWHBI 4Y€pe3 5 M, M 332 TEM Ha rirybune
HauboNee BBHICOKOH KOHLEHTPALWH OCTATOUHBIX HAMNPsS)KEHUA B ONHOH
CKBA)XKHHE YCTaHABNMBAIOT M3JIyyaTelb, a B JpYrod - TPHEMHHK
NOJNIPU3OBAHHOM TMOMEPEUHOH  yJbTPAa3BYKOBOH BOJHBI  IJIA  KOHTPOJA
HM3MEHEHHUS HAPAKEHHHN.

4, B ciydae TIOATBEPXKIACHUA HANWUYKMs 30H BbICOKOH KOHUCHTPALWH TIaBHBIX
HOPMaJIbHBIX OCTATOYHBIX HAMpPsDOKEHHH, MPEBBIMIAIOMINX NPEEIBI TIPOIHOCTH
TOPHEIX TMOPOJ, B CTOPOHE OT HAOIIONATeNBHBIX CKBAXHMH, B MPEACIaX
CeliCMOT€HHBIX 30H WM 30H CEHCMOAKTHBHOTO pasioma, npoOypuBaercs
riny6okas pasrpy30uHas CKBaXKHHa C AHAMETPOM 172 MM u rinyownao#t 1200m
KOJIOHKOBBIM OypeHueM © ¢ O0TOOPOM OpHEHTHUPOBAaHHBIX KEPHOB A
OTpeeNIeHNA OCTATOUHBIX HAMPSKEHUH, MEXaHUYECKAX CBOMCTB, 3JIEMEHTHOTO
COCTaBa W CTPYKTYPbI TOPHBIX TOPOA.

5. Tlo muarpamMe «Hanpsbkenue - nedopmauus» 00pasLoB TOPHBIX IOPOZ
yuacTka Hauboyiiee BBICOKOH KOHUCHTPALWM OCTaTOYHBIX HaIMPsOKCHU U
riayGoKoi CKBAKMHBI ONpEeAeNseTCs HX  yHeibHas OO0BeMHas SHEPrud
paspymenus, u Ha riay6une 1200mM pasrpy304HOM CKBaKHHBI DacIoararor
ANIEPHBIN 3apsAA M IEKTPOHHBIA NETOHATOP, BHIIE 3apsia WHTCPBAI CKBAKHHBI
GeToHMpyeTCs TOMIWHOM 3abodiku 130 M w mocie yNpOYHCHHA OetoHa
IIPOM3BOJAMTCA TIEPBBIA  [IyOMHHBIA Kamy(IeTHbIH B3PBIB ANEPHOrO 3apsina ¢
sHeprued, cocrasmsnomert 30%  ynenpHOW OOBCMHOH OSHEPrUM PaspyINCHHA
TOPHBIX TIOPOI M C yueToM 00beMa pasrpy3ku MacCHBa FOPHBIX TMOPOA, MOCIE
KKIOTO B3DBIBA KOHTPONMPYIOT pasrpy3Ky HamnpsDKCHHH 10 JaHHBIM K3
HaOIIOAATEIbHEIX CKBAXKMH, Jajice MPOBOAAT MOBTOPHBIC AACPHBIC B3PHIBBL 0

OCTHIKEHHS MaKCHMAabHOM PasTpy3Ku HAanpsbkeHHH, TOBOAA MX A0 Ge30macHOro



ypoBHS, coctaBaromero Menee 50% npenena MpOYHOCTH TOPHBIX IOPOA MpH
OJHOOCHOM C>KaTHH, MOCTENEHHO YBEINYHNBAs MOILIHOCTD B3PHIBA.

TexHUUYEeCKHI pE3y/IbTaT: CHW)KEHHE BEAMYMH HANPHKCHHW B 30HE HMX
BLICOKOM KOHLEHTpauuu a0 Oe30macHOro YpoBHA H  NPEAOTBPAILCHHE
KaTacTPO(PHUECKMX TEKTOHWYECKUX 3EMJIETPACEHHH B CEHCMOOIACHBIX 30HAX.

V3BecTeH Croco0 TNPEeAOTBPAIECHHUS 3E€MIICTPACCHHS (ABTOp IIATEHTA:

Tananos Bopuc IMetposnu, http://www findpatent.ru/patent/209/2099111.html ©

FindPatent.ru - marenTHbeiii nouck, 2012-2019) 3akmodarOIMMCA B TOM, YTO
OMPEAEIIAIOT HAMPABJICHHE OTHOCHUTENBHOTO CABWTa 3€MHOM KOpBI, KOTOpOE
NPHBENIO K AHOMATHLHOMY H3MEHEHWIO NapamMeTpoB B JAHHOH MECTHOCTH IO
OTHOLLEHHIO K HOMWUHAIBHBIM 3HAUEHHAAM, 3aKPEruIsitoT Ha 3€MHOH KOpe opyaue ¢
HamnpaBJI€HWEM BBICTPENA, HAIpaBlieHWE OTAa4d  KOTOPOro COOTBETCTBYET
HaNpPaBJIEHUIO BOCCTAHABIMBAIOLIETO HOMMHAJILHOE MOJIOKEHHE W TMPOM3BOIAT
BBICTPEJ C pacyeTHOI Maccoil CHapaaa ¥ HayanbHOM ero CKOpPOCTH.

[TocTasiieHHas LEb B HTOM ¢ocode JOCTUraeTes TEM, UTO TOCIIC MOyYCHU S
MPOrHo3a O OyayIIeM 3eMJICTPACEHHH, HA 3€MHOW IMOBEPXHOCTH 3aKPEIUIAIOT
OpYAHE M IPOW3BOAAT BHICTPENT IS CIBHra YacTH 3€MHOW MMOBEPXHOCTH.
OCHOBHBIMHM HEJOCTATKaMHu criocoba sBASIOTCSA OTCYTCTBME TOYHOrO IMPOTrHO3a
TEKTOHUUYECKUX 3E€MJIETPSICEHUI B HACTOsLEE BpPEMSA M OJHOHAIMPABICHHOCTD
BO3NEHCTBUA BEHICTPENOM, TOrja kak OOLIEH3BECTHO OOBEMHOE H3ITyYeHUEe
CeCMMYECKHX BOJH 3CMJIETPACEHHM BO BCE CTOPOHBI MO  cepHdecKon
MOBEPXHOCTH, a Takke HEeIPPEKTUBHOCTL MMITYJILCHOW OTAAYH OT BBICTpENaA
BOMM3M MMOBEPXHOCTH U1l PasrPy3KH OMNACHbIX HANPSDKEHHH TOPHBIX IOPOJ
OosbIMX 0ObEMOB Ha OONBIIHX ITyOMHaX.

U3BecTeH criocob npeaoTBpaIeHHs 3eMiIeTpIceHNs (ABTOPEI NATEHTA!
Jlywiox Buxrop Koncrantunosnu[UA], Hukurtun Anbsbepr Huxomaesuu[RU]
[latent Ha w3o0perenune Ne: 2107933 Jlara myGmuxauwu: [Iatamua, Mapr 27,
1998). CymHocTs UW300peTeHHUA: MNOCTOAHHO BO BPEMEHH BBIPABHHBAIOT
MOTEHIMANBl MEXKAY YINIEpoAcoaepsKamiell 000104Koi 3eMIId U MPEATOIaraeMbIM

SIHLEHTPOM 3€MJIETPSCEHHUs. [IpeAnOUTHTENBHO CMOCOO OCYLIECTBIIATE ITyTEM
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COGNMHEHUA CTALMOHApPHBIM  MPOBOJHHKOM  NPEATOIaracMoro SIHULEHTPA
3eMJIETPSICCHHA M MeCTa pacloyIoKeHNA omkaiineii HeTAHON CKBaXKHHBI,
dbopMHpysT KOHTAKT TPOBOAHMKA C HedTeio. [Ipy KCMONB30BAHUM 3aABJICHHOIO
cmoco6a B paloHe C MOBBILICHHOH CeliCMHUUYECKOH ONMacHOCTHIO (HOPMHUPYIOT
3aMKHYTYIO CHCTEMY IPOBO/IHUKOB C PaCTIPE/C/ICHHBIMH IO &€ JUTHHE MOTPYKHBIMH
INCKTPOAaMH, KOTOPBIC yCTaHaBJINBaAIOT B pas3InYHbIX SMHUIICHTPax
Ipe/IONAaraeMblX 3eMJIETPACEHHH U - B MECTaX PaCTIOIOKCHHS HEeTAHBIX CKBAXUH
B KOHTAKTe C He(THIO, NP 3TOM DAaCCTOAHHE MEXIY JICKTPOAaMH CHUCTEMBI
Bpi6uparoT pasebM 100 - 150 kM.

OCHOBHBIMH HEIOCTATKaMH JAHHOTO croco0a sAB/IAIOTCA, BO-MCPBBIX TO, 1TO
JUIS ONPENEJICHHs MPEANosaragMoro SMUUEHTPA 3EMIICTPACCHHA HE0OX0ANMO
SKCTIEPUMEHTATIBHO ONpEIENATh MEXaHNIECKOS, 3 HE JIEKTPUYECKOE HANPIKCHHC
FOPHBIX MOPOJ, TaK Kak OOLIEH3BECTHAA H OCHOBHAA NpUYMHA M OCHOBHOH
SHEPreTHUECKUH HCTOUHHMK — TIPUPOJHBIX 3eMIIETPACEHUH - 3TO MEXaHHYECKOe
HaMpsDKEHHE TOPHBIX TI0pojl. B aToM croco0e MeXaHHUECKOE HaIPsHKCHUE M'OPHBIX
MOpOJ He U3MepAETCA. BO-BTOPBIX BBIPAaBHUBAHUC 3JIEKTPUUECKUX MMOTCHIHATIOB
MEKIy YIJIEPOACOAEPIKALLCH 060I0UKON 3eMJTH ¥ TMPEAINOIAaracMpIM SMHLICHTPOM
3eMJIETPSICEHHsT HE TNPMBOJMT K CYLIECTBEHHBIM H3MEHCHMIM MEXaHHIECKUX
HanpsOKEHUH U TeM Goree K CHIKCHHIO MX OMacHOro ypoBH4, B-TPETHUX HEPTAHBIE
3TEKH HMMEIOTCA HE BO BCEX CEMCMOAKTHBHBIX 30HAX. OTMeueHHas aBTOpaMHU
crocoba ceiicMuueckas OINACHOCTh TEXHOTCHHBIX 3eMJIETPSACEHUI B paiioHax
aKTMBHOrO HedTempoMmbicia: YpeHro#, MenBexse, SImOypr, KoMCOMOJIBCKOE,
I06ueiinoe, SmMcoseiickoe, ['yOkMHCKOE, 3arnonsipbe, KOTOPBIC OTCTOAT IpyT OT
gpyra He Gonee dem Ha 150 kM, TO €CTh PACTIONIOKEHHBIX B 30HaX CCHCMUIECKOTO
B3aUMOJICHCTBHA, U TO, UYTO MPAKTHIECKH BCC KPYMHBIC He(TAHBIE MECTOPOXKACHHA
OKA3aJIMCh PACMOJIOKCHHBIMH B 30HAX rayOUHHBIX Pa3jiOMOB 3eMHOM KOPBI
(pu¢TOB), KOTOPBIE OTIIMYAKOTCA YCUIJIEHHOM TEKTOHOCEMCMHYECKOH aKTHBHOCTBIO,
B3aMMOCBS3M 3€MIIETPACEHHM M HEQTAHBIX MECTOPOXICHHH OOYCIOBJICHEI

HapyHmI€eHHEM paBHOBECHUA A TIPOSABICHUCM MEXAHUYCCKHUX Hanp;mcennﬁ B



pesyJIbTaTe OTKAuYKH 3arnacos Hedi. M3meneHus 3JICKTPHYECKUX NOTCHIHATIOB -
CIIEICTBUE 3€MIIETPSCEHH, @ HE NIPUiNHA.

H3BecTeH Croco0 CHATHSA MEXaHMYCCKHX HANpSKEHUHA B TEOJOrMYECKOH
cpene JUist IPEAOTBPALICHHUS 3EMIICTPACCHNUA, BKJTIOYAIOLIMHM MPOTHBOCCHCMUIECKOE
JIEWCTBHE B palioHe NPEANOaraeMoro 3eMJICTpACCHNA (narent PO N 2050014, wr.
G 01 V 9/00, 1992). B 3TOM criocofe ONpenesissioT O4ard TEKTOHHYECKHX
HanpsDKEHUH B palioHe MPEros1aracMoro 3eMJICTPACEHUS M BO3ACHCTBYIOT Ha HUX
MyTeM MEHETPALMK 3€MHOH KOPbI C TIOMOLIBIO TBEPIBIX TEJI, HATPABIIACMBIX B
SMHALEHTPBI 0YaroB HATPSKEHHH.

HenocTaTkoM 3TOro cnocoda sBaieTcsa HETOYHOCTH U HEONMPEACICHHOCTH B
YCTAHOBJICHUH PaioHa NPE/rosiaragMoro 3eMyIeTPACCHUA, BBICOKAsl CTOMMOCTB €T0
peanmuzanuy, OOyCIOBICHHAS HEOOXOMMMOCTBIO HCIONB30BaHUs JOPOroCTOAMMUX
MaTepUAIbHBIX CPEJICTB, HANpUMEp pPaKETHBIX JIBUTATENICH-YCKODUTENICH HIH
caMoJIeToB OOEBOM aBHaLMM, a TJIABHOEC HHU3Kas 3PEKTHBHOCTh BO3ICHCTBHA HA
ouard OMACHBIX HAMPKEHWH, TAK Kak crocod npeaycMaTpHBacT eMHUYHBIA yaap,
YTO BHI3BIBAET TOMBKO YaCTHUHOE CHATHE HAKOTICHHOH yIpyro# HEPrud u3 MeCT
OIKMIAEMBIX 3EMIIETPACEHHH W TOJBKO BOJIM3M TIOBEPXHOCTH, U B cniocobe HeT
pacyeToB HEOOXOAMMOW dHepruu i NOJHON pa3rpy3KH HANpPMKEHUA B
onpejeneHHOM 00beMe TOPHBIX MOPOA Ha Gonbluux ri1yOnHax.

UssecteH crmocol CHATHS YNPYTHX HanNpsHKCHUH B 3€MHOM KOpe A
NPeJOTBPALICHHs KaTacTPOPHUECKnX semseTpscenuii (ABTOphI nateHTa: Tapacos
Hukonaii Tumodeesnu (RU), Tapacosa Hanexna Buxrtopossa (RU).

CyIHOCTb Crocoda: pa3dHBAIOT HCCIICIyEMYHO TEPPUTOPHIO HA STICHKH.
Onpenensior B KaKIA0H sUCHKE CKOPOCTH celicMOTeKTOHUYECKUX aedopmaumi,
XapaKTepU3yIoUIylo (POHOBOE 3HAYCHME. OnpenensiorT CPeAHIOK  (OHOBYIO
CKOPOCTB CEHCMOTEKTOHMUECKHX nedopmalirii o BCeM sUEHKaM. VYcTaHaBIUBAKOT
HA HCCIIeyeMON  TEPpPUTOpHH, TIO MEHBIIECH Mepe, OJWH H3Ty4dareib
37EKTPOMATHUTHBIX MMITY/1bCOB. OOMy4aloT 3EMHYIO KOpY 3JIEKTPOMArHUTHBIMH
nMmmysbcamu.  OTpenersitoT  CKOpocTh CeficCMOTEKTOHHYECKHUX  AedopMaunid B

KXo sueiike BO Bpems OOMyueHUs W OTHOUICHHC 3TOM CKOpPOCTH K
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COOTBETCTBYIOIIEMY Ul JAHHOW suedikn (POHOBOMY 3HAYEHMIO. Onpenenstor
cpeliHee 3HAYEHHEe COOTHOLUCHHS CKOPOCTEH MO BCeM gueiKam. BEIABISIOT 30HBI
[OBBILIEHHONW KOHLEHTPALMK YIPYrHX HANpsOHKCHHH MO0 OTHOMIEHHUIO CKOpPOCTEH,
TPEBBILIAIOIIMX CPEAHEE 3HAUCHUE. [IOMOTHUTENBHO 00JTy4arOT BBIJIEJICHHBIC 30HbI
31EKTPOMAarHMUTHBIMH MMITYJTBCAMH H OMpeAessIoT CKOPOCTH
ceficMOTeKTOHMUeCkuX  AedopMaumi.  ONpenessitoT  CPEJHIOK  CKOpPOCTh
CellCMOTEKTOHMYECKNX edopMaumii 3a Bce Bpems OOJYYCHHSA W BPEMCHH
o6nyuenusa. Onpenesior BENMYNHY CHATBIX YNPYTHX HAMPSKCHUH B 36MHOM KOpE.

HenocTaTKkoM 3TOro crnocoba SBIAETCA He A0CTaTouHas ero 3¢ ¢eKTHBHOCTb
U CHIDKEHHS MEXaHHYeCKHX HanpsHKeHWH TOPHBIX TIOPOA. Hanmpumep, s
CKAJIBHBIX TOPHBIX TMOPOA, TAE PacrojiaraioTes  OuYard 3eMJICTPACEHHH,
MeXaHIUECKHe HAMPSDKEHMs B CpefiHeM cocTapnaioT mopsaka 100 — 300 Mlla, a
MHHHMAaJIbHAs TIPOYHOCTB NpH TpexocHoM cxkatnu - 100 MITa. Kaxk nokasajm caMu
aBTOpHl Ccroco6a, 3a BpeMs OOJNyUeHUs B TCUCHHME 39 wmecsues, 3a 40 ceaHCOB
06y 4eHNs SAEKTPOMArHHTHBIMH UMITYJIbCAMH, CHIKEHHE HAMPHKEHUA COCTABHIIO
1,67 6ap, uto cocTasiseT Menee 1% MUHUMAILHON MPOYHOCTH CKATbHBIX TOPHBIX
TIOPOI.

BAM3KMM 10 TEXHHYECKOM CYLIHOCTH K MpemlaraeMoMmy H300peTeHHIO
aBNIsercs crnoco® CHATHA YNpPYrol SHEpPruM B HANpPsXKEHHBIX CpeAax uid
NpexoTBpaIIeHus 3emyeTpsiceruit (apTope Hukonacs A.B. (RU), Jiyk A. A. RU),
Mupsoes K. M. (RU), IOnra CB. (RU)), BKIIOYAIOIUK BBIJCIICHUEC
MECTOTIONIOKEHHA HANPAKEHHBIX CPell ¥ HArHETAHWE KUIKOCTH B HANPSHKCHHBIC
Cpedpl, OTIMYAIOWMICA TEM, UYTO HATHETAHME JKMAKOCTH OCYIIECTBIAIOT B
MHTEPBATB BPEMEHH, COOTBETCTBYIOLIME DACIIMPEHWIO HANPMKCHHBIX  CPEL,
0GYCOBIEHHOMY BIIMSIHHEM JIyHHO-COJTHEYHBIX NPUJTMBOB, HOMOTHUTENBHO 0, BO
BpPEMS M TOCJIC HArHETaHUs KUAKOCTH TPOBOAAT BMOPOBO3EHCTBHE B TIpeaesax
HaNPSHKEHHBIX CPEJl ¢ MHTCHCHBHOCTBIO, NpeBbIIIaloned  WHTCHCHBHOCTD
MHKpOCeHicMHuUYeckoro  (oHa, H3MEpSIOT TOPU3OHTAbHBIC W BEPTUKAILHBIC

CMCILCHHUA 3EMHOM MOBEPXHOCTH HAMPAKCHHBIX Cpen, ABJIAIOIIHCCA OCTaTOYHBIMHA



fedbopMaHAMH, M TIO BEJIMYUHE ITHX AeopMalyil CyAaT O BEJIMYMHE CHATOH
YIOpPyroi PHEPruy B HaNPKEHHBIX Cpelax.

HenmoctatkoM 3Toro criocoba SBJSE€TCS OrPpaHHYEHHOCTh NPHMEHEHHSA, TaK
KaKk 10 JAHHOMY Ccroco0y CHH)KEHHE HanpsHKEHHM BO3MOXHO TOJNBKO I
Hermy6okodoKycHbIX, a0 riayouH 10 KM M TEXHOTEHHBIX 3€MJICTPACCHHH,
OOYCITOBJICHHBIX BIIMSHUEM KDPYITHBIX BOJOXPAHHJIHMIL M JOOBIYH 3amacoB HEQTH
WIM Ta3a U3 HEAP B CEHCMOAKTHBHBIX 30Hax. HM3BECTHO, YTO  T'MIOLECHTPHI
KaTacTpOGHIECKHUX 3€MIIETPSACEHHH HAXOAATCS B OCHOBHOM Ha riTy6uHax Gonee 10
-30 KM ¥ B mpejenax BeCbMa IUIOTHBIX MarMaTHYECKHX TOPHBIX MOPOAAaX, rae
MEXAHUYCCKUE HAIPsHKECHUA Ha TOPAJOK  BbILIC, YcM B TMPHIOBCPXHOCTHBIX
IECYaHWKaX, aJIeBPOJIUTAX, M3BECTHAKAX W T.J. JIpyrHM HEZOCTaTKoM Crocoba
ABJIAETCS HE TOYHOCTH BbLAETEHHS MECTOIMOJIOKEHHS HAMpPsHKEHHBIX 30H. B
crnocobe He MPeayCMOTPEHO HKCTIEPUMEHTAIbHOE ONPEACTICHUE BETUYMH U 3HAKA
MEXaHUYECKUX HANPAKEHUH.

Hawu6osree 61M3KUM 1O CYHIHOCTH K MpeiaraeéMoMy U300pETEHHIO ABIIIETCS
crnoco0 NpeaoTBPAIeHH TEKTOHHUECKHX 3EMIIETPACCHHA U YTHIIH3ALUHU ANEPHBIX
sapagos (TaxmbGaes K.T., Taxubaes J.K. Hayunsie oOCHOBBI crocoba
NPENOTBPAILEHHUS TEKTOHMYECKHX 3EMJIETPACEHMH W YTHIM3AUUM ALEPHBIX
3apanos. // Hayuno-Texnuueckuit xxypHan « COBpeMeHHbIE MPOOIEMBI MEXAHUKHY.
mapora3ovHaMKKa, reoOMeXaHWKa, IeOTEXHONOTMH M HMH(opMaTHka. Beimyck
Ne33(3), bumkex: 2018r. — ¢. 16-35). B sTomM cnocoGe B TE3UCHOW M HAy4YHO-
HCCIIEN0BATENLCKOM (hOpMe MpHUBEACHBI OCHOBHAA HAEA M MOAXOABl CHHKCHHA
MEXAHHUYECKHUX HATMPSKEHUI B3PbIBAMM, OJHAKO, JACTajlbHasg MHGpOpPMamusa IO
OCYIIECTBJIEHHIO CrIoco0a B MOJTHOH MEPE HE PACKPBIBACTCA.

Lenbto W OCHOBHOM 3amauell npemtaraeMoro H300pETeHHA SBIACTCA
GesonacHas pasrpy3ka MexaHW4eCKWX Harnps>KeHWH FOPHBIX MOPOJ B y4aCTKaX HX
BBICOKOM KOHIEHTPALHH W NPEAOTBPALICHUE TEKTOHUYECKUX 3EMIICTPICCHHH B
CEHCMOOIAaCHBIX 30HaX.

Texunueckum PE3yabTATOM ABJIACTCS CTYTICHUYATOC YMCHBIICHUE OIACHBIX

BEJIMYMH MEXAHWUYECKWUX HANPDHKEHWH TOPHBIX TMOPOJA B YYaCTKaX HX BBICOKOM
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KOHIEHTPALlMK, CHIKEHWE DJHEPrHH W MPCAOTBPALICHAC KaTacTpOouUeCKuX
TEKTOHMYECKHX 3EMJIETPACEHUH B CEHCMOOTNACHAIX 30HAX.

TexHuuecknii pe3y/ibTaT B CHOCODE JOCTHraeTCd MyTeM MNPUMEHCHUA
CTYIIGHUATHIX ~DIyOMHHBIX ~KaMy(QUETHBIX ~ B3PBIBOB  ANCPHBIX 33psAfOB B
CeiCMOAKTUBHBIX y4YacTKaX MacCHBa FOPHbIX [MOPOA Ui Ge3omacHoOi pas3rpy3Ku
MEXaHHUECKUX HAMPSHKEHU I TOPHBIX MOPOJ M MPEA0TBPAILCHHUA KaTacTpOPUIECKHX
TEKTOHUUECKHX 3EMJICTPACEHHH. |

OTJHYHATEALHBIMA  TPU3HAKAMH  [PEeANaraeMoro criocoba  ABISIOTCH:
YCTAHOBJIGHHE  YPOBHA  CEHMOONACHOCTH ~ perHoHa  MyTCM onpeaeneHu
reHETHUECKUX TUIMOB FOPHbIX TIOPOJ B CEHCMOTEHHBIX 30HAX, HAMPaBJICHUA, 3HAKA
¥ BeJIMYMHBI OCTATOYHBIX HATIPHIKEHUH, MOKa3aTe/ic MEXaHHUECKUX CBOWCTB B
COOTBETCTBYIOIIMX [EHETHUECKUX TUMAX MOPOA, HabmoaeHns (B CKBaXXHHaX)
J3MEHEeHMs] OCTATOUHBIX HANMpSKEHWH B 30HaX HX Hambosee BBICOKOH
KOHIEHTPALMK C TOMOLIbIO TTapaMeTpoB MOJSPU30BAHHON IIOMEPEYHOH
yABTPa3ByKOBOW BOJIHBI, ONPECICHUE yJeNbHOW YHEPriH paspyLIeHH TOPHbIX
Mopoj IO AHarpaMMe «HanpsKEHHE - nedopmarys» 00pa3slioB FOPHBIX MOPOA
yuactka Haubonee BBHICOKOH KOHUECHTPALHH OCTATOUHBIX HAMPSKCHHH,
OCYLIECTBJICHHE JAJs Pa3rpy3kd ONAcHbLIX HaIMPSHKCHUN rmyOMHHBIX
kaMy(QIEeTHBIX B3PHIBOB SICPHOTO 3apsana ¢ NEePBUYHOM SHepruei, CoCTaBmoMmeH
30% ynenpHON 06BEMHON YHEPTHM PA3Py LICHUS TOPHBIX MOPOI U € yCTOM obbema
pa3rpy3Kd MaccKBa rOPHBIX TIOPOJ; MPOBEICHHE NOBTOPHBIX ANCPHBIX B3pPHIBOB 10
JOCTHIKEHHS MAaKCUMANIbHOM Pasrpy3Ku HaMpsHKeHHH, JOBOJUL HX MO 0e30macHOro
ypoBHs, cocrapisiomero mexee 50% npexena MpOYHOCTH [OPHBIX MOPOJ MpH
OIHOOCHOM C)KaTHH, MOCTETEHHO YBEINYHBAs MOLIHOCTD B3PhIBA MOCIE KAXAOTO
KOHTPOJA YPOBHS Pasrpy3Ku HanpsOKeHHH No JaHHBIM M3 Ha0Io1aTeJIBHBIX
CKBAXXUH.

[{esnecooOpa3HOCTh MPUMEHEHHS B3PHIBOB ANCPHBIX 3apANOB UL pasrpy3ku
HaNpHKEHUIM W NPEAOTBPALICHUA TEKTOHWYCCKHX 3eMIIeTpsAceHuit 00yCIOBJICHa
MaJIBIM PACXOZOM 3THX 3apsA/I0B M X BECbMA BbICOKOHM MOIIHOCTBIO 110 CPABHCHUIO

C 3apAaMH XMMHYECKHX B3PBIBYATBIX BELIECTB, H HEO6XOAUMOCTBIO MMOCTENCHHOM
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YTWIM3AUANA HAKOIUIEHHBIX BEChMA OMACHBIX ANCPHBIX 60€eroI0BOK, CIIOCOOHBIX
06ECIIEUNTh MAaCCOBOE YHUUTOIKEHHE JIIOACH.

MupHsie saephbie 83pbibl B CCCP npoBOAKIACH B IEPHOL C 1965 mo 1988
roms! B pamkax «IIporpammet Ne 7». Beero B CCCP 651510 npoBeeHO 124 MHPHBIX
SINEPHBIX B3DbIBA B MHTEPECAX HAPOLHOTO XO3AHCTBA (8 Tom umcne 117 — BHE
rpaHMIl SIAEPHBIX MOJIMTOHOB). JTH B3PbIBbI OblTM TIPOBEACHBI MO CICAYIOIIUM
LeJeBBIM HA3HAYCHUAM: CO3AHHE NOJA3EMHBIX EMKOCTEH M XPaHWTHUL A
CO3AHMUS 3aTaca NOJIE3HbIX HCKOMaeMbIX — 42 B3pBIBa; Ty OHHHOE celiCMIYECKOe
30HAUPOBAHHME 3EMHOW KOPbI, [UTA BBIABICHHS 3a/1E)KEH TIONIE3HBIX HCKOMAeMBIX —
39 B3pHIBOB, MHTeHCH(HUKALMA JA00bIYM rasa H neptn — 21 B3pBIB;
3KCKOBALIMOHHBIE IKCIIEPUMEHTH! (BBIEMKA W TIEPEMELICHAC OTPOMHBIX 00BEMOB
TIOPOZBI M TPYHTA) — 6 B3PBIBOB; JIMKBUAALWAA ABAPUHHBIX Ta30BBIX (POHTAHOB —
5 B3pBIBOB; 0Opa3oBaHKe MPOBATbHBIX BOPOHOK (BOPOHOK OT B3PBIBOB) — 3 B3PBIBA;
3aXOPOHEHHE KUAKHX TOKCHUHBIX OTXOLOB (MEPEKPBITHE B3PHIBOM nyTeid oTxoja
COMYTCTBYIOIIMM JIOOBIYM HCKOTIAEMBIX BPEAHBIX OTXOAOB, HE MOJJAMOUIMXCH
OuHCTKE) — 2 B3pbiBa;,  APOOJEHHE PYIbl — 2 B3pBIBA;, NpPEIyNpPEXKIACHUE
BHE3AIHBIX BEIOPOCOB YTOJbHOM MBUTH U METaHa (crienUanu3NpOBAHHbIHA B3PbIB LA
HYXJ yrien06sn) — 1 B3pbIB; CO3JAHNE MIOTHHBI - XBOCTOXPAHUIIHILA MyTéM
PBIXJIEHHSA TIOPOABI (CTICUMATN3UPOBAHHBIN B3PbIB [UTA HYKIL Hedrenoberan) — 1
B3pbIB. MOIHOCTH YKa3aHHBIX B3PHIBOB SANSPHBIX 3apAAOB COCTABILIM OT 2,3
no 140 xt B TpoTHIIOBOM SKBHBANIEHTE [MHpHBIC ANECPHBIC B3PBIBBI /Martepuain u3
Bukunenuu. .

Kouetkos O.C., Aumcuesnu JIH. B  NPEMIOKCHHOM  HMH
ciocobe kaMy(IETHHIX SAACPHBIX B3PBIBOB  JUIA yHTeHCHUKAUUH JOOBIYH
Hed)TH ¥ rasa Ha YIVICBOLOPOJTHOM MECTOPOXKACHHH OTMEHAIOT, YTO AACPHELIC
3apsabl A Kamy(UeTHOrO B3pBIBA, HEOOXOAMMBIC B LEJIAX aKTHBALMU
NpOoLECCOB PAa3yIUIOTHEHHA B "ynpyroi" 30He, MOTyT UMETh OTHOCHTCIIBHO
HeGONBIIYI MOMHOCTh (HECKONBKO KT TPOTHJIA), UTO CHMXKACT (buHAHCOBbLIE
3aTpaThl ¥ SKOJOTHUYECKYIO OMACHOCTh CaMOro B3pbIBa, HA CEeTOAHAIIHUHA JeHD

JUKBUAALMA SAACPHBIX 3anacoB - axkTtyajbHasa 3aja4a H NMPUMCHCHHE HX B
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MHPHBIX LEJISX BIOJHE OMPaBAaHO ¥ IKOHOMHYCCKH BHIFOZHO [Kouetkos O.C.,
Anucuesuy  JLH. Cnocob kamydaeTHblX — sOSPHBIX  B3PBIBOB  IJIA
unTercudukamuu 106sun HedTH 1 rasa Ha yrieBOJOPOJHOM MECTOPOXACHHH.
/ Tlatent Ha u3obpetenne PO. 2 179 346, 2002r. biom. Ne 4.].

Anamms nocneactsuit, nposeaennbix B CCCP n CILIA MMPHBIX SACPHBIX
B3PBIBOB, TOKa3ajl, YTO C KOJIOTMYECKOW TOUKM 3pCHHT HE 1esecoo0pasHo
TIPOBOJUTS SACPHBIE B3PbIBbI HA TOBEPXHOCTH 3¢MIIH, B atMocdepe 1 KOCMHYECKOM
TMPOCTPAHCTBE, MO/ BOJOH, Haxe B MOI3EMHBIX YCIOBUAX C IEIBIO yBEJIMYCHUS
00BN HE(PTH, raza v APYTUX MOJIE3HBIX HCKOTIACMBIX. Ha naui B3I/ OCTalOTCA
ONpaBAAHHBIMH TOJBKO TJIyOHHHBIC kamyieTHbIE MOA3EMHBIC B3PBIBBI ANCPHBIX
3apafoB Majioii momuoctH (ot 1 10 10 KT TPOTWJOBOTO SKBHBAJIECHTA) UIA
CelicMOpa3BeIKA, 3aXOPOHEHWs SAOBHTBIX OTXOAOB H XMMHHECKOrO OpyKuf,
NPEAOTBPAIIEHUA TEKTOHHUCCKUX 3eMIIETPACEHWH, C OIHOBPEMEHHOH yTHITH3aLHEH
HAKOIUTEHHOTO B JOCTATOUHOM KOJIMUECTBE [Ulsl MacCOBOrO YHHYTOXCHHA mopen
OTIACHOTO SICPHOTO OpYXKHf, AONTOCPOYHOE XPaHCHHE  KOTOPBIX TpebyIoT
HEMaJIbIX 3aTpar.

KOHTpPOJIb CHJIbI W YaCTOTHI 3MJIETPSCCHHH B 30HE MPOBEACHHBIX A/ICPHBIX
B3PBIBOB TMOKA3aJI, YTO B MIEPUO/L JI0 MOSB/ICHHA 3aNpeTa Ha MPOBEACHNC SIEPHBIX
B3PBIBOB, TOCNIE HECKOJBKMX TaKMX B3PBIBOB HAOMIOJAIOCh PE3KOE CHHXKCHHE
KOMMYECTBA W CHIB MOM3EMHBIX ceiicMuueckux Kosebanuii. Hccnenosateny
Poccmiickoro aaeproro uentpa BHUUT® w3 ropona CHe)XHHCKa O0BSCHHWIN 9TO
4BJICHHE TEM, YTO CelicMuueckas BOJIHA, PpaclnpoCTPaHAACk Ha OoJpIIe
PAcCTOSHHSA, CJerka BCTPAXHMBACT IJTyOWHHBIC nopomﬂ U CHMMAaeT HapacCTaoINUe
HANPAKEHUA B 3eMHOH kope [MupHBIE SACPHBIC B3PBIBBI /Marepuail H3
Bukunennn.]. JaHHBIH GaKT cOrNacyeTcs ¢ yCTaHOBJICHHBIMU HAMH PE3yJIbTaTaMH
JKCTICPHMEHTAJIBHBIX HCCIIEI0BAHAN, KOTOPBIC T0Ka3aiH, 9TO MPH BO3/IEHCTBUH
MMIYJIBCHOM (yZapHOH) Harpy3koH 3p(PEKTHBHO CHHMAIOTCH TEHETHICCKHE
OCTATOUHBIE HAIMPSKEHHA FOPHBIX MOPOJ, KOTOPBIE COCTABIIAIOT OCHOBHYIO 4acTh

MEXaHUUYECKUX HAMPsHKEHWH B CEHCMOAKTHBHBIX Pa3/IOMHBIX 30HaX [Taxubacs
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K.T., TaumamaroB A. C. OcraTouHble HanpsHKEHHUs B TOPHBIX MOPOAAaX U METOA X
onpenenenns. — bumkek: M3narenscrBo “Texnux”, 2014. -126 ¢ ].

H3BeCTHO, 4YTO TIPU KPYIMHBIX MAacCOBBIX TMPOMBIIIICHHBIX B3PbIBaX
ceiicMMueckue KojieOaHusi PACIIPOCTPAHAIOTCA 3a COTHH KHJIOMETPOB OT MECTa
B3DEIBA, 4 OT MOILHOTO S$AEPHOTO B3pbIBA CEHCMHUYECKHE BOJIHBI MOTYT
(PMKCHPOBATBCA JAaX€ HA AUAMETPATBHO MPOTHBOIOJIOKHOA CTOPOHE HAmeH
wiaHeTsl. VICXO0[s U3 5TOT0, MaJIOMOIIHbIE AIEPHBIE B3PBIBBI UTA MPEAOTBPAILICHUS
TEKTOHHYECKMX 3eMJIETPSICCHUH WM CEHCMOpPA3BENKH IOJIC3HBIX HCKOMAEMBIX
JOCTATOYHO NPOBOAMTH Ha riryouHax 500-1000m. I'naBHOE, 4TOOBI paAOaKTHBHbIE
OTXO/bI OCTABATIMCH B HEAPAX, uTO 0OecneunBaeTcs Hale)KHOH OETOHHOM 3a060MKOH
(3aKynopKo¥H) B3PBIBHON CKBaX<HHBI 10 MTyOuHbl He MeHee 100 M. PaguoakTuBHbIE
YPaHOBBIE Pyl JAOOBIBAIOTCA W3 3HAUMTENbHBIX TIIyOMH HEAp, WX OMNAacHbIE
M3NUIIKK (B BHAE sAAEPHbIX OOErojIoBOK), MO HalleMy MHEHHIO, HeoOXO0auMO
BO3BpAIIaTh 6€30MaCHBIM MyTeM U 3(P(HEKTHBHO HCMONB3YS UX SHEPTUIO, Ha 3TH XKe
ryGMHBEI, TPEAOTBpalias [pH ITOM TEKTOHHYECKHE 3emyeTpsaceHms.  Jis
5(EKTHBHOrO UCTIOIE30BAHNS B3PBIBA AAEPHBIX 3aPAI0B, IPOBOIUMOH ISk CHATUA
OINACHBIX HANpPsKEHUH B ouare Oyaymero 3eMJIETPACEHHA H B €r0 OKPECTHOCTH,
1e71ec000pa3Ho MO BBIOPAHHOMY TI€OJOTHYECKOMY MapIUPYTY NPOTSXEHHOCTHIO
500 — 1000 kM yepe3 ONpe/eIICHHBIE PACCTOSIHUS yCTAaHABIUBATh ceficMorpadpi,
neOpMOMETPHI, MarHMuTOMETPBI, H3MEPUTENN TEKTPUIECKUX WIH
3JEKTPOMArHUTHBIX NAapaMeTPOB FOPHBIX MOPOA, KOTOPHIE JOMOJIHUTEIBHO MOTYT
ofecreunBaTh M3YUYEHUS] CTPOCHHS, BELIECTBEHHOrO COCTaBa M HANPSKEHHOTO
COCTOSIHMSI MAacCHMBa TOPHBIX 1opoa. TakuMm ofpasoM, pemas npoOieMsl
NpPEeAOTBPAMICHHS TEKTOHWYECKUX 3EMJICTPACEHMH M YTHIM3ALUHH SAACPHBIX
3apAI0B, MAPAICTBHO PEIIAIOTCS 3a1a41 CEHCMOPa3BEeAKH MOJIE3HBIX HCKOTIAEMBIX.

SlmepHble B3pBIBBI MOTYT YCHEWHO NPHUMEHATHCA JUIS CHATHA ONMACHBIX
HANpSOKEHUH B 30HE ouara 3emyeTpsicerHus. [Ipi 3TOM, B IpeanaraeMoM crocobe
pemaercs 3amaua obecriedeHHs 0€30MacHOCTH MYTEM OMNPEHACNICHUA YPOBHA
Ge30macHoll HauyaabHOW MOIIHOCTH B3pbiBa, HEOOXOAMMOH s 3(hGHEKTHBHOTO

BO3JACUCTBUS HA MacCuB FOPHBIX TIOPOA H yToOBl HE IIpOBOIHUPOBATH
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xaracTpouueckoe 3emieTpsiceHne. Bo3MOXKHbIC TIPH 3TOM HHMIUHMPOBAHHBIC
cnasle, He paspyIIUTENbHbIC 3eEMJIETPSCEHHA B IAHHOM CJTy4ae Jaxe XeJaTC/IbHB,
Tak Kak OHH ((PEKTUBHO CHUMAIOT (Pa3rpy’KarOT) OMACHBIC HANPKCHHA. B
CrI0cO6€e MCKITIOYAETCS YPE3MEPHO BHICOKOIHEPreTHIECKOE BO3ACHCTBUE MOIIHOTO
B3pHIBA B 30HAX BBICOKOH KOHIEHTPALMH MEXaHHYECKUX HanpsHKEHUH, KOTOPBIE
MOTYT HHHIMHPOBATh KaTaCTPOYHUECKOE 3EMICTPACCHHE.

[IpenaTcTBHEM Ul NMPUMEHEHMs SIEPHBIX B3PHIBOB MO YKa3aHHBIM BBIIIC
11e71ecO00pa3HBIM HA3HAUCHUAM Ha CETOMHSIIHNN 1eHb ABJIACTCA Me>K Ty HapOHbIH
JlOroBOp O 3anpelleHyH SACPHBIX HCMbITaHui. OIHAKO, CIENyeT OTMETHTS, HTO
nyrkt 1 crareu 8 ykasawnHoro [lorosopa O 3anpelICHHA SACPHBIX HCTIBITAHU A
pAMO TIPETYCMATPHBAET NMPUHLUMITHATIBHYIO BO3MOXKHOCTD PaspeIICHHA MHMPHBIX
SIEPHBIX B3pHIBOB KoH(epeHLuel Mo pacCMOTPEHHIO NEHCTBHUS Jlorosopa no
3ammpocy rocyaapeTBa — yHacTHHKA, C MPHHATHEM MeP, MCKITIOYAIOIIMX II0JTy CHHUE
OT TAKMX B3PBIBOB KaKMX OO BOCHHBIX BBITO/L.

Haru ucciie10BaHus MOKa3aId, YTO CHUJIbHBIE TEKTOHHYESCKHE TOPHBIC YAaphl
M 3eMIIETpACEHMs OOYCIIOBJICHBI Pa3pAAKOH, AHHAMUYECKUM BHICBOOOXKACHUEM
FeHETHYECKHX OCTATOUHBIX HANpKEHWH, CHOPMHPOBAHHEIX NpH OOpa3sOBaHHU
(KPHCTA/UTM3AMK) TOPHBIX MOPOA B PE3YJBTATe HEPABHOMEPHOrO OCTHIBAHMA
NEPBHYHOTO MaTepuana — BBICOKOTEMIIEPATYPHOH Marmsl, HAPOTCPMAIBHBIX
06pa3oBaHuii WM METaMOP(HU3ALMK YXKE HMEHOIIHXCS TOPOA IO JEHCTBUEM
BBICOKMX TEMIIEPATyp W IaBJCHHS B 30HaX MarMaTH3Ma, BYJIKAHU3MA, aKTHBHBIX
TEKTOHHUYECKUX Pa3/IOMOB. BbUTH OKa3aHbl MPHYHHHO-CJICICTBEHHEIC B3AHMOCBA3H
MAarMaTH3Ma, BYJIKAHH3Ma, TeHETHIECKHX OCTATOUHBIX HAIPKEHHH FOPHBIX MOPOJ
(pur. 1), ¢ AUHAMHYECKMM WX Pa3pPylICHHEM B OOBEMHBIX oO4arax — ¢
TexTonnyeckuMu  3emserpsicennamu  (dur. 2)  [Taxubaes K.T, Yenosus
JTHHAMAYECKOTO pa3pylIeHHs TFOPHBIX TMOPOA W MNPHYMHEL TOPHBIX YAapoB. -
Opynze.-1989.-C.180, Taxubaes K.T. O npuunnax 1 MEXaHU3Max FOPHBIX yapoB
u 3ewssTpecednit/ Vccnen., MpOrHo3 W MPEAOTBP. OPHBIX ynapos// Marep IX

Bcec.koHd. 110 MEXaHUKe rOPH.Mopos.-buikek.-1991 -C.139-167.].
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Ha ¢wmr. 1 nokasaHo pacnpezieneHue no3HeKanHO30HCKOro MarMaTu3mMa Ha
nosepxnoctu 3emin [[Hapkos E.B. B noasemubix MacTepPCKHUX IUIyTOHA // Hto
takoe MHTPY3uBBL. — M, 1986. — C.144.], rae | — ryiaBHBIC apeabl 0a3anbTOBOrO
MarMaTi3Ma, 2 — TJIaBHBlE AYTH QHAE3WTOBOTO MAarmMarusMa, 3 — Tmosca
O3AHEKAMHO30CKOro MarMaTu3Ma; 4 — oceBble JJMHUM CPEIUHHO-OKCAHHMICCKUX
xpeOroB. Ha (ur. Z mpeacras/ieHa KapTa 3MHULCHTPOB 3eMJIETPACEHUA ¢ 1963 1o
1998 ron.

W3 cpasHenuss ¢ur. | ®m ¢ur. 2 BUAHO, YTO CHJIBHBIC 3E€MJICTPACCHUA
IOBTOPSIOTCA B OJHHX M TeX )K€ BBITAHYTHIX 30HAX IUIAHCTHI — B 30HAX aKTHBHBIX
TEKTOHMUECKUX MErapasnoMoB (¢ur.2), a rJIaBHOE ITH 30HBI MO BCEH IUIAHETE
COBNAZAIOT C 30HAMH MarmaTu3Ma | Bynakanusma (¢ur.1). Orcroaa cinexyer, 4To ¢
MArMaTH3MOM M  BYJKAHM3MOM CBs3aHbl (HOPMHPOBAHMA 30H BBICOKOH
KOHLIEHTPAIMK F€HETUUECKHUX OCTATOYHBIX HANPSHKEHUH, @ B CBOIO 04EPEAB C STHMH
BBICOKOHATIPSXKEHHBIMH 30HAMH CBA3aHbl JMHAMHMYECKHE Pa3pyIICHHs TOPHBIX
OpoA B OOBEMHOM ouare, 00YCNABIMBAIOLIME TCKTOHHYECKHE 3EMIICTPACCHHA.
[Taxubaes K.T., Ycosusa AHHAMUYECKOTrO PAa3PYIUECHUS TOPHBIX IIOPOJ ¥ ITPUIHMHBL
ropHeix yzaapos. - ®pynse.-1989.-C.180].

[IpoBeICHHBIMH HaMK  SKCIIEPUMEHTAbHBIMH  HCCJIEAOBAHHAMH OBLITO
OKa3aHO, YTO MPHU UMITYJIECHOM MHOTOKPAaTHOM BO3JACHCTBHH MOXHO TIOJIHOCTBIO
pasrpy3UTh PEHETHYECKUE OCTATOUHBIE HAMPSKEHUS B TOPHBIX IIOPOJAX [Taxubaes
K.T., Tammamaros A. C. OcTaTOYHbIE HANPsXKEHHs B TOPHBIX NIOPOAAX W METOJ HX
onpenenenus. —-brmukek: M3narensctso “Texnux”, 2014, -126 c].

IToka3aHpl BO3MOYKHOCTH IIPOTHO3a M TPENOTBPAIICHUSA TEKTOHMYECKHX
ropusix ymapoB u 3emuerpsicenmi [TaxunGae K.T. HampsxeHus, HpOLECCH!
nedopMaLiK ¥ JTUHAMHIECKOrO Pa3pyLICHHs FOPHBIX MTOPOA. B mByx Tomax. T.1 —
Bumkex: M3natenseto “Antoir [punt”, 2016. -352 ¢, Tazhibaev K., Tazhibaev
D. Possibilities of the forecast and the prevention of tectonic rock bursts and
earthquakes. /Marepuanst MesxnyHaponsoi Koneperimu «JIMCTAaHIMOHHEIE U
Ha3eMHbIe uccaenosanus B Llentpansaoit Asun» - Buinkek: 8-9 centabps 2014r. -

¢ 94-98, Taxubaes K.T HayuHo-TeXHHYEeCKME OCHOBBI TMPOTrHO3a H
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TIpeAyNPEeKICHHUA TEKTOHHYECKHX TOPHBIX Y1apOB 1 semieTpsceHuti. // MaTepraisl
nepsoro  MexayHapOaHOro  CUMMO3uyMa «[TporHo3 ® NPeaynpeXACHHE
TEKTOHHYECKHX TOPHBIX YAApPOB M 3EMIETPSCCHUH: H3MEPCHHC aeopmanui,
OCTAaTOYHBIX ¥ ACHCTBYIOIINX HAMPsOKECHUWH B FOPHBIX MOPOJAx», I. Bumkexk, 21-23
centsibpsa 2016. C. 25 -37., Taxubaes K.T., Taxubaes [O.K. TexHomormueckue
MEpHl TIPEIyTPEXKACHHS] TEKTOHMYECKUX TOPHBIX yIapoB H 3eMJICTPSCEHHH.
/BecTrUK KBIPro3cko-Poccuickoro CaaBIHCKOTO YHUBEPCHTCTA. 2007r. Tom 7,
Nel. Bumkek. C.24-28.].

3emieTpsACEHHe — 9TO CJICACTBHE JAWHAMHUYCCKOrO (MpupoAHOTO
B3PHIBHOTO), CaMOMOIEPKUBAIOIIErocs  PaspylICHHA TOPHBIX MOPOA B
06BbEMHOM Ouare, MPOMUCXOo/dlIee 10 MPUHLKIY USTTHOW PEAKUMH IPH HATHIHH
MEXAHMYECKOT0 HANpsOKeHUs, AOCTHrarolero mnpeaena MpOoYHOCTH rOpHO#M
MOpOJbl B MAacCHMBE JUIS COOTBETCTBYIOIIErO HANPSAXKCHHOTO COCTOAHMA
[Taxubaes K.T. Hampsokenus, MpOLECCHI neopmany M THHAMHYECKOrO
paspyLIeHHs TOPHBIX OPOA. B ABYX TOMax. T.1 -Bumkex; U3narensctBo “ANTBIH
ITpunt”, 2016. -352 ¢.]. Ina Ge30macHoN pa3rpy3Ku HaIPsKEHUHA FTOPHBIX MOPOA
HEOGXOMMMO OMPENENATh YACIbHYIO (110 00beMy) SHEPTHIO Pasrpy3kH MaccHBa
OT HANPSIKCHHUH.

KonuuecTBa YJIENbHOM SHEPrHM HEOOXOMHUMOTro A ITOJITHOH pa3rpys3Ku
MAaCCHBA OT TMPEAETBHBIX HANMPSKEHUH BCECTOPOHHETO CXKATHA FOPHBIX MOPOA,
nyteM obecredeHus TPELIMHOOOpasoBaHus (HAuayo pa3pyleHnsa), MOXHO
OmpeeuTh IO cleayomen Gopmyie

gV

Wr=% .

rae Wr - yaejibHas SHCPrud TpeIHHHOO6paSOBaHH}I JAaHHOro y4acTKa MacCHBa

TOPHBIX MOPOL;
0, - CpeHEE 3HAUECHHE TIPeieNia MPOYHOCTH FOPHBIX MOPOJ TIPH BCECTOPOHHEM

cxaTHH (MakCHMaJbHOE paspyllaoniee HampsbkeHue), E — cpenHee 3HAYCHUE

MOJIYJIS YIPYTOCTH FOPHBIX MOPOA, V/ — 00beM pasrpykaeMbIX FOPHBIX MOPOL.
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Hanpumep, npu cpeiHeH BENMYMHE Mpejesna MPOYHOCTH TOPHBIX NOPOA B
yenopusx BecectopoHHero cxatua 1500 MlITa, monyss ynpyrocTa 4. 10* MIla, gs
1 M® 06bemMa FOPHBIX TIOPOJ YAeTbHAs YHEPTHs Hadasa TPEIHHOOOpa3oBaHHUs Wr
= 2810 Jlx/m®, a 19 obbema mopon | kM’ yHenbHas SHEPrus Hadana
TpemunooGpasoBaHus (Hauana paspyLICHHs) COCTABIACT Wr=28,1-10% xJx/xv’,
VIcXOOs W3 3TOr0, B 0ObeMe 1 KM’ TOpHBIX MMOpOA  HEOOXOAMMYKO AiA
TPEIMHOO0OPa30BaAHHS U TOJIHON Pa3rPy3KU HANMPHKEHUH MAKCUMAIBHYIO SHEPTHIO
moxeT obecreunBatb 0,663 KT TPOTHIOBOTO SKBHBATICHTA AAePHBIA 3apsaa. Torxa,
JUIA TIONHOM pasrpy3ky 30HbI 3emieTpsceHns ¢ obbemom 10 kM’ BETHYHHA
MaKCHMAJIbHOM SHEPTHH SJEPHOTO 3apsiaa cocTaBuT 6,63 kr. OAHAKO IPH 3TOM
B3PHIB TAKOW MOIHOCTH MOXKET CIPOBOLMPOBATb M BHI3BATH 3CMJICTPACCHHE, TAaK
kaKk oOpasoBaHME TpeWMH B TOpHOM mopoxe, OOycnaBiaMBad HapyLICHHS
PaBHOBECHOTO ~ COCTOSIHHSl ~ OCTaTOYHBIX — HANMPsOKEHWH,  MOXKET — BBI3BATH
NIABUHOOOPA3HOE CaMOMOIEPKUBAIOINEECS AWHAMUYECKOE PaspyIUCHHE TOPHBIX
MOPOX B 30HE BHICOKOW KOHIEHTPALUWMH HANpsDKCHHH. ITosToMy pasrpysky
HANPSDKEHHM HEOGXOMMMO Ha4YMHATh CO B3PHIBA C MEHbLICH yNeNbHOH SHEPrue,
yeM yHesbHas SHEPrHs TPeLMHOO0OpasoBaHus Ul TaHHBIX THIIOB TOPHBIX MOPOZ,
M TyTeM TIOBTOPHBIX B3DbIBOB C MOCTENEHHO HAPACTAIOLICH N0 OMPEACICHHOTO
Tpezienia SHePruei B3phia A1ePHOro 3apsajaa 100MBaThCs MaKCHMaJIbHOH pasrpy3Ku
OIACHBIX HANPSKEHHH.

Kak mokazanu OJKCIEPUMEHTAJbHbIE HCCIIEIOBaHUsA, IMPU MHOrOKPaTHOM
AMITyJECHOM BO3JAEMCTBHM Ha 00Opasell rOpHOW MOpOJbl, HauyMHAsi € MajlbIMH
SHEpPrHAMM CBOGOJHO MAJAlOLIETO TPy3a, MOXHO MOJHOCTBIO Pasrpys3uTh €ro
reHeTHUecKHe U HapeleHHble ocTtaTounble HanpspkeHus [Taxmbaes K.T.,
TammamaroB A. C. OcraTouHble HAnpsKEHWUs B TFOPHBIX MOpOAAX M METOX HX
onpenenenus. —buukek: M3sngarensctBo  “TexkHHK”, 2014. -126 c¢]. Baxno
YCTAaHABAMBATh BHAYAJE MAKCHMAJbHYIO YIEIbHYIO JHEPTHIO HMITyJIBCHOTO
BO3JEHCTBHA, OOCCIEUHBAONIETO MAKCHMAabHYIO pasrpy3Ky OT HMEIOMHUXCA

HAIPSDKEHHUH, a 3aTeM - 0e30MacHyI0 MUHUMAITbHYIO YACTbHYIO SHEPTHIO.
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'V IeNbHYyI0 SHEPIHIO HMITYJIBCHOTO (yIaPHOTO MIIH B3PBIBHOTO) BO3ACHCTBHA

00eCIeunBaOIIer0 MaKCHMAJIBHYIO pasrpy3Ky OT HMMEIOIMXCS TIe€HETHYECKHX
OCTaTOYHBIX HANPKEHHH MOXHO ONMPEAENUTD 10 cienyowei gopmyne Epq, =

Km

v (2), rne K, -3HEprusi WMITYJbCHOrO BO3ACHCTBHA, OOECIEYHBAIOLIETO

MAaKCUMANTRHYI) Ppa3rpy3ky HanpsokeHus, | —pasrpyscaeMelnii o6BemM ropHoi
nopoasl. [ CTaHZapTHHIX 0OpasmoB pPa3HOBHAHOCTEH IPaHUTOB BOCTOYHO-
KoyHpaackoro yaapoonacHoro MECTOPOXK/AEHHS SKCIIEPUMEHTAIBHO YCTaHOBJICHO,
41O Ku =0,3 I{ocoyns. YunthiBas pasmepsl oOpa3sua (auamerp 42 MM, BBICOTa
84 mm), npu o6veme pasHbiM 0,000116 mM*, ymenpHas SHEPrus MaKCHMATbHOM
pasrpy3Kd TpH HUMIYJIbCHOM BO3ACHCTBMM JUIA MEJIKO3CPHHCTOrO IpaHHTa
MectopoxaeHusa Bocrounsiit Koyapazn coctasut

K 0,3 (71
m = 93— p5gg AT
M

Emax = 37 = Too0116
JlaHHas BeNUYMHA YACJABHOW »JHEpruM Onu3ka K YHENbHOM 3JHEPrHH
TpeIMHOOOPa30BaHKs TOPHBIX TOPOJX THUMA rpaHUTOB. st AEBATH pasHBIX MO
T€HE3UCY U CBOWCTBAM TOPHBIX TMOPOJA YCTAHOBJIEHO, YTO NPH CPEAHEH YyIEIbHOM

SHEPTHH HMMITYJbCHOTO BO3AEHCTBHA (CpelHsisi BbICOTa HajeHHusA rpysa 30 cm )

L(EP. _ 0,18 559 Ixoynb

aBHOM E. = = — =
p cp v 0,000116 M3

NPaKTHYCCKH JI1  BCEX

pPacCMaTPUBAEMBIX TOPHBIX IMOPOJ OCTATOUHBIE HANPHKEHHA Pas3TPy’KaroTCs
nopsaaxa 50 % [Taxubaes K.T., Tammamaros A. C. OCTaTOYHBIC HANPSKCHAA B
FOpHBEIX MOPOJAX M METON MX ompenesienus. —buinkek: M3narensctBo “TexkHuK”,
2014. -126 c¢]. Tlostomy [uis HauajabHOM YIEJIBHOW SHEPrHHM HMITYJIBCHOTO
BO3JEHCTBUA MOYKHO PEKOMEHOBATh YKA3aHHYIO CPEeIHIO BenuuuHy. Hampumep,
IS PasTPy3KH HAMpPSDKEHWH TTyTeM MHOTOKPATHBIX B3PBIBOB SANEPHBIX 3apAIOB B
06beMe KM’ FOPHBIX MMOPOJ BHAYajle MPOBOANTCS HECKOIBKO B3PHIBOB CO CPENHEH
(HagaTbHON MHHHMATEHON) yaenbHOM sHeprueii 1552-10° kxoyis/km® (0,366 xr
TPOTHJIOBBIM SKBHMBAJIEHT), 3aTeM IOCTENIEHHO HapallluBas BEJIMYUHY YIETbHOM
SHEPTHH, IPOBOJAT MOBTOPHbBIE B3PBIBBI, U B KOHCUHOM 3Talrle BEIHYUHY YAETBHOM

5HEPIMM JOBOJAT O MaKCHMMAIbHOM pa3rpy3kH HAIpsKeHHUs, TO ecTh 10 0,625 kT

U OO |



TPOTHJIOBOTO SKBUBAJICHTA (JHEProBbiaesieHue Npu B3pbise 1 kr Tpotuna 4,24x10°
Ji/kr). Tlpu sToM B 1 kM’ 06beMe TOpHBIX NMOPOI MPOUCXOAMT MaKCHMalIbHAs
pasrpyska HaﬁpameHHﬁ, ¥ C yY4ETOM Tepelavyd SHEPrHuH CEHCMHYECKHX BOJH Ha
OOJIBIIME PACCTOSHHUSA, U MpEAnoiaras JajJbHEHINYIO pasrpy3Ky HalpsDKCHHH Ha
50% B 06beMe ropHEIX opoa 10 10 kv? | anst sneprum B3pbisa 2588-10° k[Ixoyib,
MOKHO OTpPEIETUTh paanyc oObema (wapa) oOuield pasrpy3kd MacCHBa FOPHBIX
nopox R. Hanpumep, 11a obmero o6sema pasrpyskaemoro mapa 10 km® pamuyc
pasrpysku coctaBysier R =1,3366 km. [lns obweit (o 50 %) pasrpy3ku oObema
TOPHBIX TOPOL paBanvl 100 km* norpebyercs >Heprus B3peiBa 2588:107 k[koyb
(6,10377 xt TpoTHIOBBIH 3KkBHBAIEHT). [lpu 3TOM pammyc OOwmIEeH pasrpyskd
cocrapisier mopsagka 2,88 kM. YaenbHY0O 00OBEMHYIO JHEPrHIO pa3pylueHHs
MOXHO OMpPENeNIATh U M0 OIHarpaMme «HampspkeHue - nedopmauus» o6pasuos
FOPHBIX MOPOJ YydacTka Haubornee BBICOKOM KOHLEHTPAUUHM OCTAaTOYHBIX
HanmpsokeHui. [Ipy pasrpy304HBIX MHOTOKPATHBIX B3pbIBax i u3beranus
HHUIHMPOBAHUA  KATacTPO(HUECKOTO  3eMJICTPSACEHUsA  B3pHIBOM, BHAaJalle
IPOBOAMTCS B3PHIB 3apsi/ia Mol MOIIHOCTH, NOCTETICHHO HapallliBas MOIIHOCTS.
B mpemraraemoMm crnocobe yaenbHas o0bEMHaAsd SHEPrUd  pas3pylICHUs
(TpemmHOOOpa30BaHHA) ONpPeAEssAeTCs MO JAuarpaMMe «HampshkeHue -
nedopmarusa» 0o0Opas3oB TrOpHBIX MOpPOa YydyacTkOB Haubosiee BBICOKOH
KOHIIEHTPALIMH OCTATOUHBIX HANPSIKECHUH.

CnemyeT OTMETHTb, UTO MpPH SJEPHOM B3pbIBE Ha OOpa3oBaHME TPEILUH
PacxXoyeTcsl He3HAYUTEbHAS YacTh YHEPrvH, a OCHOBHAS YacTh SHEPrUHU B3phIBA
NpeBpaliacTcs B TEMJIO W B JHEPrHI0 CEHCMHYECKHX KosebaHuil. OHeprus
celicMuuecknx KojieOaHWH MOIIHOrO B3pbIBA, PACMpOCTPaHAACh Ha OonblIve
paccTosHUSA (HECKOJIBKO THICSY KM) CYIUECTBEHHO Pas3TPY’KalOT HaNpPsKEHHA B
OmmkHeN chepuueckoi 30HE B3PHIBA, B PaAUYCE AECATKUA U COTEH KHJIOMETPOB.

Crnoco6 mpenoTBpallieHHs] TEKTOHUYECKUX 3EMIIETPACEHUH OCYIIECTBIACTCS
TI0 CJIEAYIOLIEH MOCIEN0BATENBHOCTH:

1. B u3BECTHBIX CEHCMOTEHHBIX 30HAX WJIM B 30HaX AaKTUBHBIX PA3jIOMOB

OMPENENAIOTCA TEeHETUUECKUE THNBl TOPHBIX TMOPOA M B  Mpeaenax
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MAarMaTHYeCKUX M METaMOPPUYECKUX CKabHBIX MOPOA, NMPH HX HAIMYHH,
npoOypUBaIOTCA NPOOHBIE HE MEHEE 2 BEPTHUKAIbHBIE CKBAXHHBI C JHAMETPOM
57 MM KOJOHKOBBIM OypeHHeM Ha riyOWHy He MeHee 25 M M ¢ oTGOpOoM
OPHUEHTHPOBAHHBIX KEPHOB.

2. B ofpasmax MarmMaTHYeCKMX H MeTaMOP(UYECKHX TOPHEIX IIOPO,
HU3TOTOBJICHHBIX M3 KEPHOB, ONPENCJAIOTCS HAMpaBjICHHE, 3HAK M BEJIHYHHA
TJIABHBIX HOPMAJIBHBIX M€HETHUUECKUX M HABEACHHBIX OCTAaTOYHBIX HAMPKECHHM
B TOPH30HTAJIBHOM MJIOCKOCTH IJIA Ka)XIOr0 WHTEpBaja rIyOMHBI CKBa>KHHBI
gepes 1m.

3. B obpasuax onpenensroTcs MoKa3aTesli MEXaHMYECKUX CBOMCTB, MPOYHOCTH
TOPHBIX ITOPOJ NMPH OJTHOOCHOM CXKATHH, PACTSAKEHUHU, U B CJIyYae NMPEBHIIICHHS
TJIaBHBIX CXXHMAIOIIMX OCTATOYHBIX HANPSXKEHUH I10Ka3aTeNlb MPOYHOCTH
TOPHBIX TMOPOJ NPH OJHOOCHOM CXATHH, B OKPECTHOCTH MPOOHBIX CKBAXXHH
npoOypuBaroTCcs HaOMIOJaTeNbHBIE HE MEHEEe 2 BEPTHKAJIbHBIE CKBAXXKHHBI,
OTCTOSAILME APYTr OT Apyra Ha pacCTOSTHUH He Ooisree 2M, Ha riryOunHy 250M ¢
AMaMeTpOM 57 MM KOJIOHKOBBIM OypeHHeM ¢ OTOOPOM OPHEHTHPOBAHHEBIX
KEPHOB, U 3a TeM B 00pa3uax, M3rOTOBJICHHBIX M3 KEPHOB, OMPEACIAIOTCH
HalpaBJC€HHE, 3HAK W BEJIWYMHA TIJIaBHbIX HOPMAJIbHBIX TEHETHYECKHX M
HaBEJECHHBIX OCTAaTOYHBIX HAMNPSXKCHUH B TOPU3OHTAJIBHOM ILIOCKOCTH JUIS
KaXJ0T0 MHTEpBaja TITyOWHBI CKBAXXHHBI Yepe3 5 M, M 3a TeM Ha riybuHe
Hanboyiee BBICOKOW KOHLUECHTPALUUH OCTATOYHBIX HANPSKEHWA B ONHOM
CKBa)XXHTHE YCTAHABIMUBAIOT M3Jy4daTenb, a B JPyrod - IPHEMHHK
NOJIAPH30OBAHHOMW TOMEPEYHOW  yIbTPa3BYKOBOH BOJIHBI IS KOHTPOJIA
H3MECHEHUS HANPSAKECHUM,

4. B cny4ae MOATBEPXKACHWS HATMYMS 30H BBHICOKOW KOHIEHTPAIMH IJIaBHBIX
HOPMAJIBHBIX OCTATOUYHBIX HAMpPSXKEHUH, NMPEBBILAIONIAX NPEAeNIbl MPOYHOCTH
TOPHHIX TMOPOA, B CTOPOHE OT HAOMIOAATENbHBIX CKBAaXXHH, B TMpeaeaax
CEHCMOTE€HHBIX 30H WM 30H CEHCMOAKTHBHOrO pasjioMa, mnpobypHBaeTcs
riny0Ookas pa3rpy3ouyHas ckBaxuHa ¢ auamerpoMm 270MM u riyOunoi 1200m

KOJIOHKOBBIM OypeHuemM u ¢ OTOOPOM OpPHEHTHPOBAHHBIX KEPHOB JUIA
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OnpeAeNeH s OCTATOYHBIX HANPHKECHUH, MEXaHUIECKHX CBOICTB, 3JIEMEHTHOTO
COCTaBa M CTPYKTYPHI TOPHBIX MOPOA.

5. Tlo guarpaMMe «HampspkeHHe - AehopMarum) 06pa3ioB TOPHBIX MOPOX
yyacTka Haubonee BBICOKOH KOHUEHTpAUWH OCTATOYHBIX HaNpsKCHUH

rinyGOKOH CKBaXKHHBI ONPEAETACTCS  UX yaenbHas OObeMHas 3JHEPrusd
paspylleHusa, ¥ Ha TIyOMHE 1200M pa3rpy304HOM CKBaXHHBI pacnoiararor
SNEpHBIN 3apAN U SJIEKTPOHHBIH AETOHATOP, BBRIIE 3apsfa MHTEPBAT CKBAKUHEL
GETOHUPYETCS TONLIMHON 3a60iiKu 130 M 1 nociie yIpoYHEHHs GETOHA IPOBOAMTCS
mepBbiit  [TyGHHHBI KaMy(QueTHbIH B3pbIB SACPHOTO 3apina SHEPruew,
coctapisomeii 30% ynenbHOM 00BEMHON YHEPrUU Pa3pyICHHA FOPHAIX IOPOI U
¢ y4eroM 06BEMa pPasrpy3kd MaccuBa FOPHEIX TOpPOJ, MOCNE KaKIOrO BIPBIBA
KOHTPONMPYIOT Pa3rpy3Ky HampsHKCHHH MO JaHHBIM 13 Ha0JIFOAATENIBHBIX CKBAXWH,
Jajsee TPOBOAAT MOBTOPHBLIE SAEPHBIE B3PbIBbI 10 NOCTHIKEHHA MaKCHMAaJIbHOM
pasrpy3KH HAMpPSLKEHWH, 10BOAA WX 10 0e30MacHOro ypoBH4, COCTaBJISAIOLIETO
mernee 50% MNPOYHOCTH TOPHBIX MOPOA TPH OJHOOCHOM CXATHH, MOCTEHEHHO

yBEJIMYUBAA MOIIHOCTb B3pbiBaA.
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DOPMYVIIA U3OBPETEHHUA

Crioco0 TpenoTBpallicHUd TEKTOHMYECKUX 3EMJICTPSCEHWH,  BKITIOUAROIMN
OTIpeJICICHNE CEWCMOOTACHOTO ydYacTKa MacCHBa TOPHBIX TOPOA, OypeHue
ri1yOOKOW pasrpy30uHoil u  HAOMIOAATENbHBIE CKBAXXHUHbBI, OMPEIACICHHE
MEXAHUYECKUX CBOWCTB M HAMPSLKEHWH TOPHBIX MOPOJ yUacTKa, 3aKIF0YAOITUHCS
B TPEIOTBPAMECHUN KAaTAaCTPO(PUUESCKUX 3EMJICTPACCHUH TyTeM MPOBEICHUS B
rJTyOOKOW CKBaKWHE SICPHBIX B3PBHIBOB I CTYNEHYATOW Pa3rPy3KH OMACHBIX
MEXaHUYECKUX HANPSOKCHUW, Omaudaiowuiicss mem, 4mo. B H3BECTHBIX
CEMCMOTEHHBIX 30HAX WM B 30HAX AaKTHBHBIX Pa3jIOMOB OMPEACIISIOT
F€HCTHYECKUE THUIBl TOPHBIX TMOPOJ, B TMpeAeiaax MarMaTHYEeCKHX,
METaMOP(PUIECKUX CKAIBHBIX TOPOJ, W TPH WX HAJIWYAH, MPOOYyPUBAIOT
npoOHbIE HE MEHee 2 BEPTUKAJIbHBIE CKBAXHUHBI € JAUAMETPOM 76 MM
KOJIOHKOBBIM OypeHueM Ha TiIyOMHYy He MeHee 25 ™M ¢ orbopom
OPHEHTHPOBAHHBIX KEPHOB, 3aTeM B o0Opaslax MarMaTHYeCKuX W
METaMOP(PUIECKUX TOPHBIX MOPOJ, U3TOTOBJICHHBIX M3 KEPHOB, OMPEACISAIOT
HaMpaBJICHUE, 3HAK W BEJIWUYMHY TJIABHBIX HOPMAJIbHBIX TEHETHYECKUX W
HaBEJICHHBIX OCTATOUHBIX HAMPS)KEHUH B TOPHU3OHTAIBHOW TIJIOCKOCTH IS
Ka)kJIOTO MHTEpBayia riiyOMHbI CKBa)XXHHBI uepe3 1 M; B oOpasnax ompeaensior
MOKAa3aTe/Ii MEXAHMYECKUX CBOWMCTB, MPOYHOCTH TOPHBIX TMOPOJA TMpH
OJHOOCHOM C)KaTMHW W PACTSsHKCHWW, W B Clydyae NPEBBHIMICHUS TJIaBHBIX
CKUMAIONINX OCTATOYHBIX HANPSIKEHUH MOKA3aTeNIb MPOYHOCTH TOPHBIX TTOPOJ
PpA OJHOOCHOM C)XKaTHHM, B OKPECTHOCTH TMPOOHBIX CKBAXKHH MPOOYPUBAIOT
HabmoaTeIbHBIE HE MEHEE 2 BEPTHUKAJIbHBIC CKBAXWHBI, OTCTOSIIINE APYT OT
Jpyra Ha paccToAHuU He Oojiee 2 M, Ha TiyOouny 250 M ¢ quametpom 76 MM
KOJIOHKOBBIM OypeHHEeM ¢ OTOOPOM OpPHEHTHPOBAHHBIX KEPHOB, W 3aTEM B
oOpasmax, W3TrOTOBJIICHHBIX W3 KEPHOB, OMPENCHSIOT HaMpaBJICHWE, 3HAK H
BEJIMYMHY TJIABHBIX HOPMAJbHBIX TE€HETHUYECKUX W HABEICHHBIX OCTATOUHBIX
HaMpPSHKCHUH B TOPU3OHTAIBHON TJIOCKOCTH JJIA KaXK0T0 WHTEpPBaja Ty OWHBI
CKBQ)XMHBI Yepe3 5 M, U 3aTeM Ha TiyOuHe HanboJiee BHICOKON KOHICHTPAIUH

OCTAaTOYHBIX HaprDKeHI/Iﬁ B OI[HOﬁ CKBAXKHWHC YCTAHABJINBAKOT HU3J1Yy4dTCJIb, 4 B
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APYTOM - NPUEMHHUK MOJAPU30BAHHON NOMNEPEYHOU YJIBTPA3BYKOBOW BOJIHBI
JJIsI KOHTPOJII W3MEHEHMWs HANPSDKEHUWA, 3aT€M B CJIy4yae MNOATBEPKIACHUA
HAJIMYKs 30H BBICOKOW KOHLEHTPAUWW TIJAaBHBIX HOPMAJbHBIX OCTATOYHBIX
HAIPSHKEHU M, NPEBBIIAIOIINUX MPEAEIIbI TPOYHOCTU TOPHBIX MOPOJ, B CTOPOHE
OT HAOMIOJATEIbHBIX CKBAXKWH, B IMpelaeiaX CEHCMOTeHHbIX 30H WJM 30H
CEMCMOAKTUBHOTO pas3jioMa, MNpPoOypUBAIOT rIyOOKYI0  Pa3rpy304HYIO
CKBaXXHHY ¢ aAuameTpom 172 mm u riiyounoi 1200 M KOJTOHKOBBIM OypeHUEM H
C O0TOOpOM OpPHUEHTUPOBAHHBIX KEPHOB JUId OMNPENCIICHUS OCTATOUHBIX
HANPSKCHUH, MEXAHUYECKUX CBOWCTB, 3JIEMEHTHOTO COCTaBa M CTPYKTYPHI
TOPHBIX TOPOJT;, 3aTeM IO JUarpaMMe «HAMpspKeHUe - nedopmarus» o0pasios
TOPHBIX TMOPOJA YydYacTka HauboJiee BBICOKOW KOHIIEHTPALIMU OCTATOUYHBIX
HaMpsOKEHUH TyOOKOW CKBAKMHBI ONPEACTAIOT HUX YAEIbHYIO OOBEMHYIO
SHEPTUI0 pas3pyuieHusa, W Ha riayouHe 1200 M pasrpy3ouHoOil CKBa)KHUHbI
PacmoJIararT SAASCPHBIN 3apsia U AJEKTPOHHBIN I€TOHATOP, BBILIE 3apsaaa HHTEPBAI
CKBaYKMHBI O€TOHUPYIOT 3a00kKoM TonmuHoi 130 M 1 mocsie ynpoyHeHust 6eToHa
MPOU3BOAAT TIEPBBIM  TIIYOWHHBIA KamMy(IETHBIA B3pBIB SIIEPHOTO 3apsaa C
sHeprueit coctaBisomen 30% yaenbHON OOBEMHOW SHEPrUM pa3pyLICHUs
TOPHBIX TIOPOJA M € y4eTOM 00beMa pa3rpy3Kd MacCHMBa TOPHBIX MOPOJ, MOCHE
B3PbIBA KOHTPOJIUPYIOT PA3rpy3Ky HAMpPSHKEHUN MO AAHHBIM U3 HAOIIOATEIbHBIX
CKBAKHMH, Jajie€ NPOBOAAT IOBTOPHBIC SACPHBIE B3PBIBBI A0 JOCTHKCHUA
MaKCHUMAJIbHOM Ppa3rpy3Kd HanpsDKeHWH, J0BOJAA HMX J0 0O€30IMacHOro ypoOBHS,
coctasjisaoniero MeHee 50% mnpeaena npoYHOCTH TOPHBIX MOPOJ MPU OJHOOCHOM

CXKAaTHUH, MOCTCIICHHO YBCIIMYHMBAA MOINHOCTL B3PhBIBA.
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* Oco6ble KaTeropH# CCHIIOYHBIX JIOKYMEHTOB:
«A» - IOKyMeHT, onpeaenstomui o6muit ypoBeHs TEXHHKH

«T» - Gonee no3aHuit ZOKYMEHT, ONyGNHKOBaHHBIH MOCHE JaTHl NPHOPHTETA H
NPHBEACHHBIH 151 NOHUMAaHHA H300peTCHHA

«D» - JOKyMEHT, IPUBEACHHBIH B eBpasHACKOMH 3asBKe

«E» - 6onee paHHHUit ROKYMEHT, HO OnMy6JIHKOBaHHEIH HA NaTy NojaYM

eBpasHiiCKON 3a4BKH HITH NOCTIC HEe

«O» - JOKYMEHT, OTHOCALIMICA K YCTHOMY PaCKpPBITHIO, 3KCTIOHUPOBa-
HHIO U T.A.

"P" - AOKYMEHT, OITyGIMKOBAHHBIH 0 JaThl NOAAYH €BPa3UitCKOl 3a-
ABKH, HO TIOCJIE AATH! HCTIPAMHBAEMOTO TIPHOPHTETA"

«X» - ROKYMEHT, HMelomuit Hanbonee 61M3KOC OTHOIIEHHE K NPEAMETY MOMCKa,
riopoyamuit HOBH3HY WJIH H300peTaTeNnbCKuil ypOBEHbD, B3ATHIA B OTACHBHO-
CTH

<Y» - AOKYMEHT, WMelomuit Hanbonee G1M3KOE OTHOMEHHE K NPEAMETY MOKCKA,
nopoyamuit H306peTaTeNbCKUi YPOBEHE B COUCTAHHM C APYTHMH JIOKYMEH-
TaMH TOH XKe KaTeropuu

«&» - NIOKYMEHT, ABJAIOMHHACA NATCHTOM-2HANIOrOM

«Ly - IOKYMEHT, MPHBEACHHBIH B APYTHX LIEAX
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