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BCETHHTEO

3AKOHOMEPHOCTHN N3MEHEHUA
HAINIPSIZKEHHO-AE@OPMHUPOBAHHOI'O COCTOSIHUSA
FOPHBIX TIOPO/A B 30HE CKJIOHA

Yianesue 4acTU TOpHBIX Nopod NpH $OPMHPOBAHMM NPUPOOHBIX CKIIOHOB M HMCKYCCTBEH-
HbIX OTKOCOB NMPHBOAMUT X CHIDKEHMI0 K03 dHi1eHTa 60KOBOTO NaBieHHA B NIPHOTKOCHOMN 30HE M
K YMEHBLICHHIO FOPH3OHTAIBHBIX HANPAXKEHNHA B COCEIHUX ABYX 30HaX [PYHTOBOrO Maccupa. JTo
NIPUBOJIMT K POCTY AedopMallnii, a B pe3ynbTaTe K OcajKe 3a CUeT [UIacTHIeckoro aeopMuposa-
HHA ¥ MHKDOCIBMTOB CTPYKTYPHBIX CBs3eH. Ha pane 06bexTOB B pesy/ibTaTe u3MEHEHUS Hanps-
’KeHHO-/1eOPMHUPYEMOTO COCTOAHUS TOPOJ B IPUOTKOCHOM 30HE OTMEYEHE] aBapuilHBIE CHTya-
A,

Disposal of a part of rocks while forming natural and artificial slopes results in the reduction
of side pressure coefficient in the near slope zone and the decrease of horizontal pressure in the
two adjacent zones of the earth’s massif (see figure). It results in deformations growth in these two
zones, and, consequently, in subsidence on account of plastic deformations and microslips of
structural links. At a number of objects as a result of change of the strained-deformed condition of

rocks in the near slope zone emergencies have been observed.

OnHOM W3 OCHOBHBIX MPUYMH BO3HHUKHO-
BeHMs  OMOJN3HEBBHIX  jAedopmaunii no
B.Jl.Jlomranze’ sBnseTCS H3MEHEHME HAMps-
)KEHHOTO COCTOSIHUSL TOPHBIX MNOPOA B 30HE
GopMHpOBaHMS CKJIOHA WM CO3/laHUS OTKOCA.
B 4acTHOCTH, MM BBIEJIEHO TPH I[IOJ30HH,
NpUBEJCHHLIE HA PUCYHKE, pa3n4aroluecs
KaK XapakTepoM H3MEHeHUs HanpsbkeHuH B
MacCCHBE FOpPHBIX NOPOA, Tak W pPa3BUTMEM Je-
bopmawmid.

Jlo oGpa3zopaHus ckiioHa (OTKOCA) MacCUB
TOPREIX MOPOJ, HAXOIWICA B PAaBHOBECHOM CO-
CTOSHMH (COCTOSIHMH «IIOKOS»), MPH KOTOPOM
xoadpduupeHT GOKOBOro JaBlIeHHS ONHM30K K
€VHHUIIE, a HAIPSHKEHHOE COCTOSIHHE B MacCH-
BE COOTBETCTBYET YCJIOBUAM I'MAPOCTaTHYECKO-
ro cxarus (0, =~ Oy~ G3). YIJalNeHHE 4YacTu
MaccuBa rOpHBIX NMOpOJ B MOA30HE I, kak oT-
Mevan B.Jl.JloMTagse, BBI3BIBAET pasrpysKy
HanpspkeHW#, pasyIUIOTHEHHE M PacKpHITHE
TpelwMH B nopogax. JIpyruM BaKHBIM CIEACT-
BHEM MpOLIECCOB, MPOUCXO/SIINX B NOA30HE I,
ABJSETCS CHIKEHME Kod(pduumenta 60KkoBOro

" Jlommadse B.J[. Unxenepuas reonorus. Mmxenep-
Hasg reonunamuxa. JI.: Henpa, 1977. 479 c.

JABJIEHUA U COOTBETCTBEHHO TOPHU3OHTANBHBIX
HanpsoxkeHUH B noasoHax Il u III, moBelmaro-
uee AehOPMATUBHOCTE MOPHBIX MOPOA B 3THX
30HaX Ha ropyM30HTax MaccuBa, e BEPTHKAb-
Hble CXHMAIOMME HAIPSDKEHUS MPEBBIAIOT
CTPYKTYPHYIO MPOYHOCTB G MOPOJ, BBI3bIBa-
I0T YIUIOTHEHHE M OCaJKy MacCHBa 3a CYeT
IIacTUYECKOro Ae(OpPMUPOBAHUS U MHKpO-
CHIBUTOB CTPYKTYPHEIX CBsI3eH.

JelcTBHTENBLHO, COrIacHO TeopuUdd MNpou-
noct Kynona — Mopa G, MoxeT 6bITh ompe-
JelieHa W3 JuarpamMMbl CABHra MNo JuUaMeTpy
npefessHOTo Kpyra Mopa, npoxoasinero yepes
Hadajao KoopauHat (T.e. mpu o3 = 0), a Takxke
BBIYUCIIEHA IO hopMyne

T10A30HBI M3MEHEHHUS HANPAXKEHHOTO COCTOSHUS MOPOA
B 30He (OpMHpPOBaHUS CKJIOHA UM 00pa3oBaHus
orxoca no B.J1.JloMtaznze: 1 — pasrpyskH HanpsxeHnH,
pasynioTHeHHs; [1 — KOHIEHTPALUMH HANPAXKEHUH,
pa3aaBnuBaHus; I1I — eCTECTBEHHSIX HANPAKEHUI
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Gerp = 2ctg(45 + ¢/2),

TIe ¢ ¥ @ — COOTBETCTBEHHO CLIETUIEHHE U yToll
BHYTPEHHEIO TPEHMA.

B coorseTcTBUM C Teopued M 3KCrepH-
MEHTA/IbHBIMH JJAHHBIMM Ocrp YMCIICHHO PaBHa
MPOYHOCTH NMOPO NPH OJHOOCHOM CXKATUH.

Ecnu 6 > Gcrp, MPOYHOCTE CTPYKTYPHBIX
CBA3€H, COCTAB/AMIONIMX HECYLUHiIl kapKac JIo-
6oro aneMeHTapHOro 00beMa MOPHEIX MMOPOI B
MacCHUBe, IOJIHOCTBIO OTMOOMIM30BaHa U B yC-
TIOBUAX HEBO3MOXKHOCTH OOKOBOTO pacriupe-
HUs TIpHpallieHUE AG| BBI3BIBAET COOTBETCT-
BEHHOE YBEJIMUYeHHe OOKOBOrO IPOTHBOJABJIE-
HUA OKpYXaloLUMX TOpHBIX Topon Acs, coxpa-
Hsisl UCXOIHOE COCTOsAHME 3yeMeHTa. OnHako
BO3HMKHOBEHHE YCJIOBUH CHMIKEHHS O3 MpH
o = const HEU30EXHO MPHBOJHUT K MOSBICHHIO
nonepeyHsIXx JepopMauui, YIUIOTHEHHIO 3a
CYET 3TOro 3MEMEHTapHOro 06beMa 1 K 0cajke
COOTBETCTBYIOLIEHN YacTH MacCHUBA TOPHBIX IO-
poxa. [Ipyn aTOM, 110 Mépe yBEMUYEHHUS pa3HOCTH
0;—03 Ha JuarpamMme casura Habaopaercs
poct kpyroB Mopa M COOTBETCTBEHHO Kaca-
TeNBHBIX HAMpSDKEHUH, MPHOJMKEHHE K Mpe-
JIeIbHOMY COCTOSIHMIO, KOTOPOE, Kak U3BECTHO,
TAlOKE XapaKTEpU3yeTCs IPONOPLHOHATBHOM
3aBUCHMOCTBIO MEXIY TOpHM3OHTaJbHBEIMM Ha-
TIDSDKEHHSMHM M YACTBXO BEPTHURAIBHBIX, IIpe-
BBILUAIOIIEH Cerp!

03 = (01 — Gep)tg (45 — 9/2).
3OTa 3aBUCHMMOCTb M €€ BJIUsiHME Ha dop-
MupoBaHue non3oH [-111 noareepxnaercs MHo-
TOYUCAECHHBIMH JKCIIEPHMEHTANBHBIMHK HCClIe-
JIOBaHHAMH M HATYPHBIMH HaOMIONEHHAMH 323
COCTOSIHEM MAacCHBa FOpHBIX NOpoJ npu obpa-
30BaHMH CKJIOHA (OTKOCA, KOTJIOBAHA).
CHUKEHHWE G3 10 3HAYEHUS aKTMBHOIo 00-
KOBOTO AaBieHHA (B 4-5 pa3z 10 CPaBHEHMIO C
COCTOSTHUEM «TOKOS») HNPUBOJMT K BO3HMKHO-
BEHHIO TMPEIENBHOTO COCTOSIHUS B NMPUOPOBOY-
HO# 4acTy ciuloHa (noazoHa II) u BoamokHOMY
00pa30BaHMIO MO CXeME CXKATHA ONOJI3HEBOTO
foKa’

* Hocmoes I'11. Knaccudrkanms onomsueis no mexa-
HU3MY HapyLICHHS PaBHOBECHA MaccuBa fopos // Uayuenue
PEXHUM2 3K30TeHHBIX TE0IOTHUECKUX MPOLIECCOB B paloHax
xoasiicreeHHoro ocsoenus / BCEIMHIEO. M., 1988.
C.52-64.
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OnqHaxo v Ha JonpefensHOM 3Tane u3Me-
HEHHE Hanpsbkenuit s noazonax Il u 111, a Tak-
)€ BO3HHKAOINAA B CBSA3M C 3TUM HEPABHOMED-
Has JOIOJIHMTENbHAA OCaJKa MOTYT BBI3BaTh
aBapuiHOE MOBPEXAEHHE CYLIECTBYIOMHX CO-
opyxenui. Ha noapabarteiBaemoii Teppuropun
3JaHMsA, HaxoAsdlHecs B TMpeaenax MYJbIbI
OCE/laHus, HCIBITHIBAIOT MOAOOHBIE AeopMa-
MK («Bpe3aHHE») Mo TOM Ke NMpPUYUHE — MO-
BBILIEHHIO 1€(POPMATUBHOCTH FOPHEIX NOPOA.

OKCHEPHMEHTANILHBIE HUCCIIEA0BaHUs MO~
Ka3bIBAIOT, YTO YEM BEIIIE JABJCHUE Ha IUTaMI
(¢yHnameHT), TeM HHTEHCHUBHEE POCT OCALKH
MaccuBa TPHM Pa3BUTUM NpoliEcca CHMKEHHUS
FOPU3OHTAJIBHEIX HalpspkeHuil (bokoBoro aae-
NICHUS).

BosnnxHoBeHne neopmanmii B MaccHBe
FOPHEIX TIOPOJ, BCIEACTBUE pa3rpy3Ku Harps-
XKeHWH npu oOpa3’oBaHHMU MONOCTH HM3BECTHO
JaBHO. DTO CBOWCTBO KCIIOJNB30OBAHO B METOJE
YaCTUYHOM DPasrpy3ku )i ONpele/icHUsl Ha-
OPSDKEHHI 10 U3MEPsieMbIM edopMaLysIM Mo-
pol B GMKCHPOBaHHBIX TOuKax maccusa. Of-
HaKo 3/lecb paccMartpuBaercsl (aza pasBuTUA
ynpyrux aedopmatuii ropuelx mopoa. Tor
dakT, yro 06pa3oBaHKe CKJIoHa (OTKOCA, KOT-
NIOBaHa) MOXET BBEI3BaTh IyOOKYIO pasrpysky
HalpsDKCHUH,  3aXBaTUB  TOPH3OHTHI, Tle
G| > Ocrp H COOTBETCTBEHHO MOPOALI HAXOAATCH
B (ase nuacTv4ecKoro aedopMHpOBaHMs, He-
peaxo HE pacCMaTpPHBaeTCs KaK BO3MOJXKHast
NpU4MHA NOBHILICHUA AeGOpPMaTHBHOCTH Mac-
CHBa, OCAIKMU TIpMUJEraloIledl TEPPUTOPHH H
BBIXOJla M3 CTPOA COOpYXeHHH, Aame 3Hayu-
TEJIBHO YARJIEHHBIX OT GPOBKH.

Ha 006BOAHEHHEIX yyacTkax CKJIOHa pa3-
BUTHIO YKa3aHHEIX INpoueccoB 6iaronpusaTcT-
BYET BO3HMKHOBEHME OIOJI3HEW PaBIKMIKEHMA,
OIUILIBMH B TI0A30He I, a Takoxe MNposBiIeHUE
TMAPOAMHAMHYECKOTO  JaBJIEHHs, CMOCOOCT-
BYIOIETO CHHKEHHIO G3 U MPOTPECCUPYIOIIEMY
pa3sBUTHIO 0caJKu MaccuBa B noj3oHax II u 111
O6Iuas NpOTSHKEHHOCTh MOCIEIHUX MOXKET
nocturare 10 H u 6ojee.

B Exarepunbypre coopyxeHne MeTpo-
TOHHENS Ha DIyOGuHe okosio 30 M BEI3BaNO Jg-
dopMauuu 3maHMH, yaaneHHweIX A0 5 kM. Ms-
BECTHEI MHOIOYHCIICHHBIE CIydau NpeKpalie-
HHA DKCIUTYaTalluM apapuiHbIX 3JaHUi, paclo-
NIOXEHHBIX BOMM3U CKJIOHOB (OTKOCOB, KOTJIO-

ISSN 0135-3500. 3anuckxu I'opuozo uncrmumyma. T.153



paroB): B ToMCKke (ZE€MOHTaXK KOpIyca HHCTH-
ryra TYCYP y 6epera p. Tomu), B XKenesHo-
pozicke (Bbicenenue obwexutua no yi. Crpou-
tened, 32), B XeneznoaopoxHoM MockoBckor
06.1. (paccenenue 16-3Taknoro 31aHus BOJIM3H
ornonsHeBoro  cxioHa  p. Ilexopku). Croma
ke MOYHO OTHECTH HejlaBHee 0OpYyIlIeHHe YacTH
9-3taxxHoro obmexutuss B Cankr-IletepGypre
na JIBMHCKOI ya1. BcnenctBue oOpa3oBaHHS
TpaHilied ¥ AeOPMUPOBaHMA CHIBHO OOBOA-
HeHHOTO TPYHTOBOTO OCHOBAHHMSI.

Takum obpaszom, B nonzoue Il ne#icTBH-
TENBHO TNMPOMCXONHUT KOHLEHTpaLMA KacaTelb-
HbIX HanpsKEHUH B COOTBETCTBHM C yBejuue-
HHEM pa3HOCTH (G| — O3), a B noa3oHe I umeer
MECTO M3MEHEHHE ECTECTBEHHOTO HamnpsmKeH-
HOTO COCTOSIHHSA (yMEHbLUCHHE G3), YTO NMpPOsB-
Jj€Tcs B MOBLIMICEHUH AepOPMAaTHBHOCTH Mac-
CHBa TOPHBIX MOPOJ, YY€T KOTOpOro Heobxo-
IuM aas obecneueHuss HOpMalbHOl JKCIlya-
TalU CYLIECTBYIOLIUX COOPYKEHUIA.
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