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HH>KEHEPHO-TEO/IO'HYECKOE ObOCHOBAHHE
®OPMHPOBAHHA PA3AE/THTE/IbHOH AAMBbI
MPH YACTHYHOH /THKBH/IALIHH THAPOOTBA/IA

B KY3BACCE

I'lpoBeaeHbr aHa/M3 AaHHBIX HCCICAOBaHHI H TMApPOreoMexaHHdecKe OOOCHOBaHHE
popMHpOBaHHA HOBOH KOHCTPYKLIMH Pa3Ae/TUTe/IbHOF HaChITH.
KrroueBrle c/10Ba: ruapooOTBasl, 3KCKaBaTOp, CKBaXHHA, OYpeHHe, reoAHHaMHYeCKHe

npotrlecchl, 1amba.

n on ruapooTtBazioM Ne 3 paspe-
3a «KeapoBCKUi» Aopa3Beakom
YCTaHOB/IeHbI AOTIO/THUTE/IbHBIE 3arachl
yras B o6beMe 50 MaH M°, mpuroaHsie
K OTKpPbITOMY crocoby mobeum. Mx
pa3paboTKa BO3MOKHA TO/IBKO MPH BbI-
[MO/IHEHWM BCKPBIIIHBIX PpaboT, CBs3aH-
HBIX C YaCTU4YHBIM Yaa/leHWeM HaMbIB-
HeiX mopoa. OnHako AaHHBIE OT/IOXKE-
HUS HMMEIOT HeOO/IbIIVIO MPOYHOCTb U
HeCyIyIO CMOCOGHOCTBIO, TTO3TOMY MX
oTpaboTKa 3aTpyAHeHa, a HWHOrAa U
[MPAKTUUECKM HEBO3MOXKHa, C IpuUMe-
HeHUeM PacpPOCTpPaHeHHOM Ha AaHHOM
MPeAnpUATUA  TeXHO/IOTHU. Tak, mpH
HCTOMb30BaHMU A/l 3THX Llenel 3KCKa-
BaTOPOB B COYETAaHHH C ABTOMOOW/Ib-
HbIM TPAHCIIOPTOM IepedOpMUPOBa-
HHe HaMbIBHOTO MaccuBa [0oTpebyeT
obecrieueHusi TMPOXOAUMOCTH TOPHO-
TPAHCTMIOPTHOTO  OOOPYAOBaHUA IO
«cnaboMy» BOAOHACHIILIEHHOMY OCHOBa-
HUo. KpoMe Toro, BO3HUKHYT Mpobie-
MBI MIPY 3KCKaBalIMKU U TPAHCIIOPTUPOB-
Ke Takux nopoa. [loatomy Ha pa3pese
«KeapoBckui» npu BeIOOpe TeXHOIOTUU
yaanenuss ruapootBaza Ne 3 Gbizio
0BOCHOBAaHO MpPHMEHEeHHe TruaApoMexa-
HU3aLMM, KOTOpas Ha MpearpusaThy B
cBoe BpeMs 3(ppeKTUBHO paboTana, a
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TaKXKe CYIIecTBOBa/Id TOpHbIe BbIpa-
OOTKH C OTpabOTaHHBIMU 3aracaMu Yr-
7151, KOTOpble MOI7IM Obl UCTIO/Ib30BATHCS
a8 TIOBTOPHOTO CK/IaAWpPOBaHHA Ha-
MBIBHBIX OCaKOB.

Perenrie Borpoca 4acTUUHOM OTpa-
OOTKM TMAPOOTBaA/Ia BK/IIOYAeT paspa-
OOTKY peKOMeHJalMil TI0 CO3AaHUI0 HO-
BOM AaMObl, pasaesnsiolielt rMApPOOTBasl
Ha Y4YacTKH, TOA/eXKalluii U Heroane-
JKalllWii YaaeHuio, U COOCTBEHHO Berle-
HHIO BCKPBIIIHBIX PaGOT B HaMbIBHOM
MaccrBe. DT OBCTOSITeNIbCTBa, B CBOIO
odepeb, INpeaonpene/siioT NTpoBeAeHne
CrlellMa/IbHBIX ~ MHXKeHepHO-Teos1oruyec-
KUX U TMAPOreo/IONMYecKrx KCC/1e0Ba-
HUM, HalpaB/IeHHbIX Ha H3y4yeHHe Co-
CTOSIHUSI Y CBOMCTB HaMbIBHBIX OT/IOKe-
HUH MpY MX OTpaboTKe.

Hacrosimas cratea mnocesieHa aHa-
M3y AaHHBIX MCCAeAOBaHWM W TUAPO-
reoMexaHU4eCKOMY OBOCHOBaHUIO hop-
MUPOBaHUS HOBOM KOHCTPVKLIMU pa3ae-
NTATe/TbHOM HaChIMH.

HHKeHepHO-Teo1orH4ecKkoe H3y-
YeHHe HaMbIBHOTO MacCHBa

WH:KeHepHO-Teonoruueckie  Mccre-
[I0BaHUs Ha rMaApooTBazie Ne3 BBIMO/MHS-
WCh Ha Pa3IMUHBIX 3Tarax ero CyIecT-
BOBaHMs, HauvHasgi C MOMEHTa IpeKpa-
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Puc. 1. Hu:xxeHepHO-TeO/I0OrH4eCKHH pa3pe3 rHApooTBa/a:
1 — necuaHo-cyriecuaHble oposabl; £ — BoAa MpYyAa-OTCTOMHMKa; 3 — nopoasl aamb; 4 — cyr-

MMUHKCTBIE TIOPOAbl; 5 — [IMHUCTHIE TIOPOAbl; 6 —

IPaHMULIbI 30H; 7/ — rpaHulbl noasox; [, Il Il —

COOTBETCTBEHHO 30HbI ITeCYaHO-CYIrieCyaHbIX, CYI/IMHUCTBIX U IMTMHUCTBIX I1OPOoAa; a, 6, B, I — COOT-
BETCTBEHHO I1OA30HbI ITOpoAa TeKyl{QI;I, MATKOII/IaCTUYHOM, Tyrormacquoﬁ U HOHyTBepﬂOI;I KOHCH-

CTEeHLIMH

IeHus ero akcryataumu B 1989 roay.
OHu BRMOYasiM GypeHre CKBaXkHH C OT-
GOPOM MOHO/IHMTOB, YCTAHOBKY B IMTPOOY-
peHHble CKBaXKHHBI AAaTYMKOB TTOPOBOTO

[aBeHUsl, KOMIIIEKC /1abopaTOPHBIX
orpeaeneHnmn hHBUKO-MeXaHHYeCKUX
[IOKasaTe/ler, pacyeTbl YCTONUMBOCTU

OTKOCOB U TIOPOBOTO [aB/IeHUs] B Ha-
MBIBHOM MacCHBe.

BrinonHeHHble Ha TIepBBIX [MOpax
HCCeI0BaHUs TO3BOMUAN  YCTaHOBUTh
3aKOHOMepHOCTH (DOPMUPOBAHHs He-
OOHOPOAHOrO TeXHOreHHOro MacCHBa C
M3MEHUHBOCTBIO (PUBNYECKOTO COCTOS-
HUS U (PU3MKO-MEeXaHUYEeCKUX CBOWMCTB
B M/1aHe U no rayGuHe. YcTaHOBAEHHBIE
3aKOHOMEPHOCTH COCTaBa B Tpesesnax
HaMbIBHOTO COOPYKEHHsI [103BO/IAIOT
pasaenuTh HaMbIBHOM MacCHB Ha 30HbI
MecyaHo-CYrecyaHhblX, CYI/IMHUCTBIX U
ravaucThix mopoa (puc. 1). CyravHu-
CTasi ¥ [/IMHUCTasl 30HBI XapaKTepu3o-
Ba/lICb Ha MOMEHT IIPOBEeAEeHUs MCCe-
[OBaHUN Ha/nyueM H3OBITOYHOIO IIO-
POBOTO MaB/eHUs], TTO3TOMY IMOPOAbI B
paspese MMenu pasiuuHoe pru3ndeckoe
COCTOsIHHE: OT TeKy4dero A0 MoayTeep-
[I0TO.

MayueHrve mMnopoBoro aaB/ieHus Ha
TUAPOOTBa/le MPOU3BOAWIOCH C  LIe/blo
OLIEHKM  HarpsixkeHHO-1epOpPMHUPOBaH-
HOTO COCTOSIHMSI HAaMbIBHOTO MaCCHBaA.

[ns storo B 1989 roay BbinosHeHo 6y-
peHre CKBaXKWH MO BCEH I/IONAaU CO-
OpYKeHHUs C Toc/eayiolller YCTaHOBKOM
B HHUX [aTYMKOB [IOPOBOrO AaB/ICHUS.
BeinonHeHHble paboThl [TO3BOMM/IN  Bbl-
SIBUTb Ha/IMUMie 3HAUMTE/TbHOIO IO Beu-
ynHe U3GBLITOYHOTO TIOPOBOTO /AB/IeHHS
TO/BKO B ITIMHUCTOM 30HE, e OHO A0C-
turano 0,15 MIla B neHTpe copoKa-
METPOBOTO HAMBIBHOI'O MacCHBa.

DuzrKO-MexaHMUeCKUe CBOMCTBA Ha-
MBIBHBIX TIOPO/ /7151 BblAE/IEHHBIX 30H U
MO/I30H TpUBeeHk! B Taba. 1.

HccnenoaHust mopoBOro /aB/ieHus
nocneayomux et (2004 u 2007 ro-
[IOB) BKAIOUa/id Hab/oAeHUs 3a Mopo-
BbIM /laB/IeHWEM TO/TbKO MOPOA T/NHU-
croit 3oHbl. B 2004 roay 6110 ocyiie-
CTBIGHO OypeHHe Tpex HHKEeHepHO-
reo/IOrMYecKUX CKBaxkWUH Ha YdyacTKe
ruapooTBana (pyc. 2), He rnoanexalle-
MY THAPOMOHHUTOPHOMY CMBIBY. Llenbio
STUX WCC/IeIOBAHUM SBMANOCH H3yue-
HUEe YCTOMUMBOCTU MacCHBa HAaMBIBHBIX
Mopoa TMpU BeleHUW PpsAOM C HUM
BCKPBIIIHBIX  (TMKBUAALIMOHHBIX) TOP-
HbIX pabor. CremyeTr OTMETUTb, 4YTO
Kazkaas U3 CKBakKMH pacriosiaraziach Ha
yJacTKax COOPYKEeHUsl, ITPUYPOUEHHBIX
K PasBUTHIO PAa3/IMUHBIX THAPOreoMe-
XaHHUUECKUX U TeOoIMHaMHUYeCKHUX Mpo-
LIeCCOB.
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Tabmvua 1

PH3HKO-MeXxaHHYeCKHe CBOHCTBa HaMbIBHBIX nopoa

Pusuko- INecua- CyrauHucrasi 30Ha I'nuaucras 3oHa
MexaHH4e- HO- IMoasons! nopoa INoasons! nopoa
CKHe CBOWCT- | cymecua- 10 KOHCHCTEHLHH N0 KOHCHCTEHILMH
Ba Haf 30- | TeKYyuHX | MSATKO- Tyro- TeKy4uX | MArKo- Tyro-
Ha naacTMy | naacTuu naacTHy | naacTuy
Bnaxuocts, % | 14—30 | 27—40 | 245— | 22,1— | 37—100| 31—38 | 28—31
31,4 26,3
[lnoTtHOCTS, 1,7—2,1 1,8— 1,9—20| 2,0— 1,61— 1,88— 1,96—
T/ M 1,92 2.02 1,88 1,96 2.01
[TopucTocTs, 33,7— |44—52,5| 38,5— [40—41,6| 50—71 |44,5—50| 41—44
% 43,7 46,6
Yron BHyT- 25—32 | 14—23 | 19—25 22 0—6 8—16 8—16
peHHero
TpeHus, rpaa
Cuernienve, 0,013— | 0,015— | 0,023— | 0,04— | 0,005— | 0,015— | 0,04—
MIla 0,055 0,026 0,043 0,063 0,015 0,035 0,06
Koadpduriu-
eHT CxKHMae- 0,06— 0,14— 0,08— 0,02— 0,1— 0,03—
MocTH, cM/Kr” 0,008 0,04 0,02 0,009 0,03 0,01
Koadpduriu-
eHT unsTpa- | 1074— 108—10"° 1071%—107!!
LMK, M/CeK 1078
[lepBas ckBaxuHa (Ne 1-04, puc. 2) HOCTM THAPOOTBa/a, IIPUTIPYKEHHOTO

ray6unor 47 M Obla NporiaeHa Ha pas-
nenutenbHoM nambe. OHa BCKpbZla Ha-
CBINHBIE Y HaMbIBHBIE TTOPObI, a TaKkKe
OT/IOKEeHUs] eCTeCTBeHHOTO OCHOBaHHA
TMAPOOTBA/IA, MPeACTAB/IEHHBIE CYI/IMH-
KaMM, BhIBETpPe/bIMU U HeBbIBETPE/TbIMU
[IPOYHBIMU APTW/IINTAaMH YeTBePTUYHOTO
1 TIePMCKOT'O BO3PacToB. MoLIHOCTb Ha-
CBIMHBIX M HAMBIBHBIX [10POA COCTaBM/Ia
cootBerctBeHHO 11 n 29 M. [latumku
YCTAHAB/IMBA/IVCh B HAaMBIBHbBIC MOPOZbI
Ha ray6udax 17,0; 25,0; 33,0 m. 3a-
Mepbl MOPOBOro AasieHust (puc. 3, a),
BBIIO/IHEeHHbIe T10C/Ie BBbIXOJa AaTYMKOB
Ha paboumi pPexuM, CBUAETe/TbCTBOBA/N
O Ha/lMUMM B HaMbIBHOM MacCHBe H30bl-
TOYHOTO [aB/IeHHsl, CBS3aHHOIO, IO
BCell BUAMMOCTH, KaK C HaMbIBOM THI-
POOTBaZIa, TaK M OTCHINKOM IOpoA Ha-
CBINH. XapakTep ero pacrpeaesieHys 1o
rnyGyHe CBUIETEe/bCTBYET O HalUuKH
ubTpaLMK TOMBKO BBepX K IOBEpX-
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OTBa/IbHOM HaCHIIIbIO.

Bropas ckBaxuHa rpobypeHa c r1o-
BEPXHOCTHM TMAPOOTBa/Zia B paiioHe OT-
Bazta «[TuxtoBeir (Ne 2-04, puc. 2). B
vHtepBasie ryéuH 0—21,0 M eio
BCKPBITHl  1Ie6eHUCTO-APeCBAHbIe  OT/IO-
JKEHMSl «CYXMX» OTBA/IOB, UTO CBUAETE/Ib-
CTBYeT O PasBUTHM MpPH OTBaZ1o06pas’o-
BaHMM Ha THAPOOTBA/IaX OIO/M3HEBHIX
nedopMalIMii MTOATIOACIIBEHHOTO THIIA,
Koraa aepOpMUPOBaHME COIPOBOXKIA-
eTcs BblIaB/IMBaHKEM TOPO OCHOBAHHUS
OTBa/la — HAMBIBHBIX TIOPOA U 3aMelle-
HHEM HX HACBIMHbIMU OT/IOKEHUSMH.

MomuHOCTb MOpoA HaMBIBHOTO Mac-
CYBa MpU 3TOM YMeHbimiack 10 20 M.
B ckBamuHy ObIIO YCTAHOB/IGHO 3 MAat-
yrka Ha rayéudax 10,5; 20.5; 30,5 m.
M3MmepeHysi MOPOBOro AaB/IeHHs 110 HUM
MoKasazv Ha/lnuve U30GBITOUHOrO /aB/ie-
HUS B MacCHBe [I0 XapakTepy, OTBe-
YalollleMy CXeMe PasBUTHUsA Ipoliecca
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Puc. 2. Iaan ruapoorBana N3

PUABTPALIMOHHOM  KOHCOMMZAALMK B
cr1oe Topo/, PacIo/IOREeHHOM Ha BOIO-
yriope (puc. 3, 6).

Tpetbs ckBaxuHa rayouHon 40 M
pacrionoeHa Ha pacctosHun 354 M (Ne
3-04, puc. 2) oT ckBaxuHBE Ne 2 BHH3
O 7IOTY, 3aMBITOMY THMAPOOTBA/IOM, Ha-
XOWTCS Ha 3HAUMTE/TBHOM PaCCTOSIHUN OT

OTBaZIbHBIX CoopykeHui. [locnenHee 06-
CTOATeNbCTBO ONpenesseT XapakTep
pacnpesesneHysi TOPOBOrO  AaB/ICHUS
no raybrHe MacCHBa M ero Be/IMYMHBbI.
OHI/I OTBETCTBYIOT TO/IbKO YC/TOBHUAMH
HaMblBa TMAPOOTBA/Ia U €ro «OTAbIXa»
Moczie 3aBepllleHHsl KCI/YaTallMOHHO-
ro rnepuoaa.
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Puc. 3. H36pITOUHOE NOpOBOe AaBrAeHHe
B HaMbIBHOM MacCHBe ruapoorsBaia N 3
pa3spe3a «KeapoBckui» Ha pasaH4YHbIe
rnepHOabl THKBHAALUHOHHBIX PaboT:

1 — 2004 ron; 2— 2007 ron; a— ckB. Ne 1,
6 — ckB. Ne 2; B — ckB. Ne 3; 201 — mecto
PacriofoKeHusi 1aTYMKa U ero HoMep

B cKBaxMHY YCTaHOB/IEHO 3 AaTUMKa
Ha raybuHax 11, 21, 33 m. Mamepen-
Hble 3HaueHMsl /aBleHus 10 HUM CBU/e-
Te/bCTBYIOT O PasBUTHM  IIpoLiecca
PUIBTPALIMOHHOM  KOHCO/HAALIUN, CO-
OTBETCTBYIOIIETO OMHOMEPHOM CXeMme
[Py Ha/MUMK ApeHarka K TOBEePXHOCTH
11 OCHOBAHHIO, TaK KaK U3OBITOUHOE I10-
pOBOE [aB/leHHWEe HMeeT MAaKCHUMyM B
LIGHTPE C/IOf.

AHanus pe3ynbTaToB HabMIOASHUM
3a nopoBbiM gaerneHvem ¢ 2004 no
2007 roawl MokasbIBaeT 3aKOHOMEPHOe
ero paccevBaHye MPaKTUYECKH IO BCeM
CKBaxKHHaM, IPpYU 3TOM HauOo/Ibllas Be-
AnyuHa YMeHblieHus aaeaeHus 0,05
MIla cooTBeTCTBYeT YC/IOBUAM HUXKHEN
YacTH MacCHBa palioHa CKBaKHHBI Nel
(rnyéuna 33 M), npobypeHHON uepes
pasaenuTenlbHYIO Hachilb. B ABYX Apy-
IMX CKBaXWHaX Ha 3THX [MyOMHAax I10-
poBoe aaBneHve paccessnocs Ha 0,03-
0,035 MITa. MuHMManbHbIe Be/TMUMHbBL
paccevBaHUs [IOPOBOTO AAB/ICHUS TPU-
YpOUYeHbl K TIOpOaM, BCKPHITHIM CKBa-
xkuHoM Ne 3 o raybun 21 M. 3meck Be-
MWYMHBI TIOPOBOTO /IaB/IEHUs Ha IIyOU-
Hax 10 1 21 M. COOTBeTCTBEHHO CO-
crapnamn 0,155 u 0,275 MIla npu
3HAUEHUAX M3BBITOYHOIO IMOPOBOIO
naBnenuss 0,075 u 0,095 MIla. Dd-
peKTHBHbBIC HAIpsKeHUs B HaMBIBHBIX
MopoAax Ha AaHHBIX TYOWHAX paBHS-
mick cootBerctBedHo 0,045 u 0,125
MIla. B apyrux MecTax uH3ydaemoro
MaccrBa 3G (eKTHUBHbBIE HAIPSAKEHUS
M3MeHS/MCh B AvanasoHe rayéud 10—
33 M or 0,15 go 0,3 MIla, npuuem
MakcuMa/nbHoOe 3P(eKTUBHOE Harps-
JKeHHe COOTBETCTBYeT [OpOoAaM Ha I/y-
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Puc. 4. HameHneHHe BAaKHOCTH HaMBIBHBIX MOPOA B 3aBHCHMOCTH OT 3(h(PeKTHBHbIX

HanpsiKeHHH

6uHe 33 M B ckBaxuHe Ne 3, rze Ha-
6nonaeTcs ApeHUpOBaHKe BOAbl B OC-
HOBaHMe OTBasa.

MHKeHepHO-Teonoruueckoe  usyde-
HUe T/IMHHCTBIX HaMbIBHBIX TOPOA TH-
pootBazia Ne 3 TMoKaszasio HazmMure Xo-
POILIO BBIPAXKEHHBIX 3aBUCHMOCTEH OC-
HOBHbBIX TIOKasaTesier (OH3HMKO-MeXaHu-
YeCKMX CBOMCTB: B/aXHOCTH (puc. 3),
IZIOTHOCTH, cuervienus (puc. 4), koad-
(PULIMEHTOB CXXUMaeMOCTH, PHUAbTPALIMU
U KOHCO/MHAALIMKM — OT 3(p(peKTUBHbBIX
HaIpsaKeHUH.

B cooTBercTBUM C maHHBIMH, Tpes-
CTaB/IeHHbIMUY pyc. 3 1 4, a Takxke Tabi. 2,
Oorblllas  YacTb M3Yy4yaeMOro MacCHBa
Obl/la COXKeHa TMOopoJaMu MSATKOI/Ia-
CTUYHOW U TYrorviaCTUYHOM KOHCHCTEH-
vy, [lviib BepxXHssi M CpeaHss 4acTu
paspe3a parioHa CKBaxuHbI Ne3 OKasa-
1ach C/I0XKeHa MOpPOoJAaMM TeKyuer KOH-
CHCTEeHLINH.

[NoaTBepxaeHreM TOMY —SB/SIOTCH
HHXXEHEepHO-TeONIorMyecKre  KUCC/1e10Ba-
Hus, BoironHeHHsle B 2007 roay B pati-

OHe pasaenure/ibHor  Hackimi.  OnHu
BK/IIOUa/IM GypeHre 2 CKBaxkWH (04HY Ha
HaMbIBHOM TIOBEPXHOCTH THAPOOTBana,
a BTOpYIO — Ha pasdeuTe/IbHON Hachl-
). B mpoliecce BHIMNOMHEHHBIX HCCe-
[IOBaHWI YCTAHOB/ICHO, UTO HaMBIBHEIC
[OPOoAbl 31eCh MMEIOT B BepXHel 4JacTu
paspesa MSATKOIVIACTUUHYIO KOHCHCTEH-
LWIO, @ B HMKHEM — TYrorZiaCTUYHYIO
KOHCHCTeHLIHIO. [lepBrle npu 3TOM Xa-
PaKTepH3YIOTC BAAXKHOCTBIO — 26,7-
28,6 %; nnotHocThIO — 1,94 T/M°; VI-
flaM¥ BHYTPEHHEro TPEeHMs — 16°, crie-
riedvieM — 0,02 MIla, a BTrOphHE —
BAaxkHOCThIO 18—23 % ¥ III0THOCTBIO
1,94—1,96 1/M°, yraoM BHYTpeHHero
tpenus 17° u cuennennem 0,025 MITa.
[MoaBoas UTOr BBIMOAHEHHBIM KCCe-
[IOBaHUAM, HEOOXOAMMO OTMETHTb, UTO
HaMbIBHOM MacCCHB MeKAy Pasie/rTe/lb-
HOM HaCbIMBIO Y MMAPOMOHUTOPHBIMH 3a-
GosIMM  XapaKTepH3yeTcs Ha/liuMeM BYX
30H OT/IMYHBIX [0 HWHMKEHEepPHO-Teonor-
YeCKHM YC/IOBHAM: T1ePBOM 30HBI — Or1K-
Kaliel K 3a60:M rMApOMeXaHH3aLny 1
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Tabmmua 2

PHU3HKO-MeXxaHHYEeCKHe CBOHCTBa HaMbIBHBIX MOPOA FHAPOOTBa/a BCKPBIMWIHBIX MOPOa
pa3pe3a «KeapoBckuri»

Koncucrenuus Gy B MeCTE Bnaxuocts, | [NanotHocts, | Yron BHyrpen- | CuernieHue,
rnopoa ot6opa 06- % r/cm’ Hero TpeHwus, MIlla
PpasLoB, rpaa
MITa

Texryuas 0,1—0,15 35—40,5 1,85 13 0,05—0,15
Msrkormactmudas | 0,25—0,3 25—31 1,95 16—18 0,2
TyronnactuuHas 0,45 24 1,99 17 0,3
[Monyreepaast 0,5 21,5 2,0 15—18 0,3—0,65

BTOPOM, PacCIiOZIOKEeHHOU PAAOM C OT-
BasioM «I [MXTOBCKMi OTBa/IoM U pa3ae-
NUTeNbHOM Hachibio. [lepBas 30Ha B
BepxHeh U CpeaHeM yacTax paspesa OT-
MeuyeHa paclpocTpaHeHueM crabo Y-
MOTHEHHBIX HAMBIBHBIX IOPOA (CTereHb
yriotHenns cocraenser 0,4—0,63). B
CBsI3U C 3THM, [aHHBIE [MOPOAbl Xapak-
TePHU3YIOTC TeKy4el KOHCHCTeHIIMer u
OTHOCUTE/IbHO  HH3KMMM  3HAUeHUSMU
[POYHOCTHBIX ~ [IOKa3aTe/Ieil:  YI7IoM
BHYTPEHHEro TpeHus 13° u cuennennem
0,01—0,015 MITa. Tlopoas BTOpOMH

30HBI MMEIOT MATKO- U TYrOI/IaCTUYHYIO
KOHCHCTEHILIMIO, BBICOKHI [IOKa3aTeslb
crerieny yriziotHenust 0,7—1 v oTHOCH-
Te/IbHO BBICOKME TIOKasaTe/r TPOYHO-
CTH: yron BHYTpeHHero Tpehus 16-17°
u cuerienve 0,02—0,025 MIla. Pas-
[IMyvie B CTeIeHU YIVIOTHeHUS] U B CBOM-
CTBax HAMBIBHBIX TMOPOA OOYC/IOB/IEHDI,
0 HallleMy MHEHHIO, B/IWMSHUEeM YaCTHy-
HOM OTpabOTKU TMAPOOTBa/la, TaK Kak
TP BBIMIO/THEHWM TOPHBIX PaboT Mo Tie-
pedOpPMHPOBaHHIO HAMBIBHOIO MacCHUBa
obpa3yeTcss OTKOCHOE COOpYKeHHe B
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0,16
0,14 y = -0,0006x% + 0,0161x + 0,0089
R? = 0,9351
0,12 — A
n
o 01 Y z-',dtfﬁsf +0,0146x + 0,009
s LT R =09755
c 0,08 ¢ & _,--2--" .-
& oo _w” . -y="0,0005¢ +0,0122x +0,0037
S 006 * WL R? = 0,9035
L 4 ] L - -
0,04 27 -0
' n 7%
002 pA@¢
-
0 2 4 3 8 10 12 14 16
< MmuHa =] CYIrmMWHOK cynecb muHa

= == CYMWHOK = = = 'Ccynecb
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CTOPOHY MMAPOMOHHUTOPHOM OTPabOTKU.
3710 NpuBeno K POPMHUPOBAHKIO HOBOIO
HaIpPsXKEeHHO-1ePOPMHUPOBAHHOIO  CO-
CTOSIHMA MacCHBa, XapaKTepHayiolle-
rocsi pasBUTHEM KacaTe/lbHBIX Harlps-
KeHul. Takue HampsxkeHUs B IMOPO-
AaxX MOTYT IPersTCTBOBATh paccerBa-
HUIO B HUX M3OBITOUHOIO ITOPOBOIO
AaBneHus, cpOpPMUPOBAHHOIO paHee,
a, WHOraa, CriocobCTBOBaTh ero yee-
nyenumio [1—3].

O6ocHOBaHHe HOBOH KOHCTPYK-
UHH AaM6bI rHAPOOTBa/a

OcHoBHOe TpeboBaHUe (YHKLMO-
HHUPOBaHHs OCTaBILIENCA 4YacTH TUAPO-
OTBarla sBAseTcs obecrieyeHue ee yc-
TOWMUMBOCTU TIPH BeAEHHH BCKPBILIIHBIX
PaboT B HAMBIBHOM MacCHUBe W TOPHBIX
BhIpabOTKax pa3pe3a, B TOM umcie, Oy-
POB3PBIBHBIX. [laHHOEe OBCTOATE/NLCTBO
npeaornpenenser ocobble TpeboBaHHUs
K KOHCTPYKLIMM U MaTepHany OTKOCHOM
yacTh CcoopyxKeHus. VHxeHepHo-Teo-
IOTUYeCKHe WCCNe0BaHHs TOKa3biBa-
IOT, YTO HAMbIBHBIE TMOPOAbI ITPeaCTaB-
fleHbl BOAOHACHIIIEHHBIMH T7IMHUCTBIMU
PA3HOCTAMM C HHM3KOM ITPOYHOCTHIO U
Hecyliei crocobHoCThio. Kpome Toro,
OHU C/I0XKeHbl, B OCHOBHOM, IIbl/ICBATO-
[TUHUCTBIM ~ MaTepHasZioM, CK/IAOHHBIM
Mpy  AWHaMHUECKOM BO3ICHMCTBUM Ha
HEro K THKCOTPOITHOMY Pa3XKHKEHHIO.
[TostoMy mnipu BbIGOpE YCTOMUMBOMA
KOHCTPYKLIMM ~ OTKOCa  HeoOXOoAWMO
MpeayCMOTPeTh pa3MellieHre B MPU3MYy
yropa AOCTaTOUHO IMPOYHOIO MaTepua-
na, He pearvpyiollero Ha AWHaMHU4e-
CKOe BO3AeHCTBUe pa3BHUTHeM Ipoliec-
COB THKCOTPOIIMM CO  CHMXKeHHeM
MMPOYHOCTH.

Haunbonee npeamnodyturensHeIM —Ba-
pUaHTOM  (POPMHPOBaHHSA  YIIOPHOM
[MPY3MBI OCTAIOLIEHCS YacTh TMAPOOTBa-
fla SBASETCS OTCHIIIKA TOPOI  «CYXO
BCKPBIIIM, XapPaKTePH3YIOUIUKCH A0CTa-
TOUHO BBICOKMMM YI7IaM{ BHYTPEHHero
Tpenus (6ornee 30°). OTCHINKY OTBa/lb-
HBIX [IOPOA B YIIOPHbIE MTPH3MBI [IPU Ha-

MWUMY  HAMBIBHOTO MacCMBa MOXKHO
OCYLIECTB/AATh, MCIIONb3Ys  MeXaHH3M
BbIIAB/IMBAHUA HAMBIBHBIX [TOPOA H3-T10
OTBa/la M 3aMellleHHWe WX HaChITHbIMU
MaccaMH.

OrtchinaTh pas3aenuTesIbHYI0 HacChINb
Liesiecoo0pasHo 10 OTMETKaM OTBasia
«[ TUXTOBCKHUI», PACMONOKEHHOTO PAAOM
C TUAPOOTBA/IOM, TPU 3TOM ee BhICOTa
nomxkHa aocturatb 40 M. [lpu Takumx
rnapamerpax M YCIoBUAX ee (hOpPMUPO-
BaHUSA B PEXKMME PasBUTHsI OTO/I3HEBbIX
nedpopMaliMii Ha OTKOCaX IOATNOAOLI-
BeHHOro Ttuma [3,4] MOXeT MNPOU3OHUTU
BbIIAB/IMBaHUE «C/1abbIx» HaMBIBHBIX I10-
poa U 3aMmellieHre Ux Goree MPOYHBIMU
— TOpOAaMH «CYXUX» OTBA/IOB Ha I1yOu-
Hy 10 40 M, T.e. PaKTUYECKU 10 OCHO-
BaHusA ruapooTBasia. OaHaKo 1o PakTy
pasaenuTenbHasi HaChirb Obl/Ia OTCHINAHA
BbicoTOM OKor1o 10 M. I'lpu Takux mapa-
MeTpax OTBa/la W HHXKEHepHO-Teo/1o-
IMYecKUX YC/IOBUSX ee OCHOBaHUsS Ha-
ChIllb CPOPMHUPOBaZIaCh B pPexkrMe yac-
THUUHOTO «OTKKMMa» HaMBIBHBIX I1Oopoa (a0
10 M), a Ha HEKOTOPBIX YydacTKax — 6e3
3TOro fB/IeHWs. Takas pasaenuresbHas
HacCblllb He MOXeT CAYXKUTb YCTONUMBOM
KOHCTPVYKLIMEN OCTalollercs YacTu TUa-
pOOTBa/sla, Tak KaK OHa BHIMO/IHEeHa 10
TUINY «I/IaBarole Hackimwr. Ha nepsbix
3Tarmax /IMKBUAALIMOHHBIX pPaboT OHa
MOI7la C/YXKUTb AaMOOM, 3a KOTOPYIO
CK/IaAPOBA/TUCH YaZieHHbIe ¢ MMAPOOT-
Ba/la TMAPOMEXaHH3ALMOHHBIM CITOCO-
OOM TOPO/IbI.

B HacTosmmMii MOMEHT BpeMeHH, KO-
raa orpabaThBalOTCS BepXHUE C/IOW Ha-
MBIBHOTO MaccuBa, AaMba coXpaHsfeT
CBOM MoAropHbie cBokctBa. [lpu yrays-
7IeHUM TOPHBIX PabOT Ha TUAPOOTBAIE
MOXKeT BO3HMKHYTh CUTYallks, Koraa yc-
TOMUMBOCTb MacCHBa Mexay 3aboeM M
pasnenuTensHONM nambort He  Oymer
obecrieyeHa, ¥ HauHeTCA CMellleHUe Ha-
MBIBHOTO MaTepHasia C BO3HHKHOBEHHEM
yepe3BbYaliHOM cutyaumd. [lag rmpe-
AOTBpallleHHs1 JaHHOTO COOBITUS Heob-
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XOAWMO pa3paboTaTh U BBIMTOAHUTL Me-
POTIPUATUA T10 OOECreyeHUIO YCTONUM-
BOCTH HaMBbIBHOI'O MacCCHBa.

BrinonHeHHbIe HHKEHepPHO-Teon0TH-
yecKHe HCCIeA0BaHNs HaMbIBHOTO Mac-
CHBa TO3BOMMIN OBOCHOBATh MMAPOreo-
MeXaHHUecKylo Mozaenb OObeKTa, OTpa-
KAOILIVIO CTPYKTYPY MacCvBa, HHKe-
HEePHO-TeO/IOrndeckre M TMApOreo/1ori-
YecKWe YC/IOBUS, HarpsixKeHHO-1edop-
MHpPOBaHHOe cocTtosiHie ropoa. OxHa
BK/IIOYaeT C/ielyiolllie OCHOBHBIE CTPYK-
TYPHBIE 3/IeMEeHTHI:

1. Yactb HaMBIBHOTO MTOPOAHOTO Mac-
CHBa B paliOHe CYLIeCTBYIOLLEeN pasae/iv-
TenbHOM Hackimv. OHa orpaHuueHa c
BepXy U HH3Y TMOBEPXHOCThIO TMAPOOT-
Bas/la M ero OCHOBaHMWEM, a Ha Y4acTke
pasfenuTe/IbHOM HaChIIA — ee HUXHeN
rpanutieii. [loa mpoektHpyeMoii Hackl-
TMbI0O HaMbIBHOM MAaCCHB BbIAAB/IeH U 3a-
MellleH HaChIITHBIMM TTOPOAaMH.

2. MaccuB cyliecTByIOIIer pasaeny-
Te/IbHOM HACHIIH.

3. I'lpoekTrpyeMbiil MacCUB ABYX 3/1e-
MEHTOB HOBOM pasae/niTenbHOM HachIIH:
orepexarolei M  OCHOBHOM aaMo,
BK/IIOYas 30HY 3aMelleHUs HaMbIBHBIX
TIOPOA.

HaMbIBHOI MaccuB XapaKTepHayeTcst
orpeneneHHbIM  HHXEeHepHO-Teo/1ory-
YeCKHUM CTpoOeHHeM, (HU3UKO-MEeXaHH-
YyecKHe CBOWCTBa IOPOA BblAe/@HHBIX
S7IEMEHTOB PacCMOTpeHbl Bbime. Ha-
CBbIMHBIE TIOPOZAbl MpeACTaB/lIeHbl Apec-
BSAAHO-1IeOCHUCTBIMU  OT/IOKEHHAMU, Xa-
PaKTepU3yIoIMecss Yr7ioM BHYTPEHHero
Tpeuns — 30°, cueriennem — 0,01
MTIa; nnotHoctbio — 1,8 1/M°.

HaMBIBHOIT M 4aCTMYHO HACHIITHOM
MacCHBbl (30Ha 3aMelleHus) TO/THOCThIO
06BOMHEHbI; K HUM TIPUYPOUYEH TeXHO-
FeHHbI BOAOHOCHBIM TOPH30OHT, UMeEIo-
MMHA  HaAMoOpHO-O6e3HArOPHBIM  PeXUM
dunsTpaumy. B BepxHeit yactu paspesa
MyTaHue BOAOHOCHOTO TOPH30HTa OCY-
IeCTBASeTCA 3a Cc4UeT HH(UALBTPaLUU
aTMOCepHbIX OCAAKOB; pasrpy3ka Mpo-
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HCXOAMT B TIPHOTKOCHBIX YacTAX Ha-
MBIBHOIO MaccuBa (y 1amMb rMapooTBa-
na U OTKOCOB TUAPOMOHUTOPHBIX YC-
TYIOB) B CTOPOHY OTKOCOB. B HaMbIB-
HBIX TIOPOJAX CYLIECTBYeT U3OLITOYHOE
IIOPOBOE /aB/eHre, obpa3oBaBliIeecs
B MacCHBe Ha pas/AWyYHBIX 3Tarlax ero
dhopMHpOBaHUsS — IIpYU HaMbIBE TH-
POOTBasia, MNpPH OTCHIIIKE Ha ero IIo-
BEPXHOCTH PAa3/IMYHBIX OTBA/IbHBEIX Ha-
coirtet.  PacceuBanne mnopoBoro aas-
fleHVe WaeT HOPManbHO Harl/lacToBa-
HUIO K TpaHUlie ApeHaxa — I[10BepX-
HOCTU TMAPOOTRBA/A.

OrnbIT BeseHysi OTBA/IbHBIX PaboT Ha
ruapooTBanax B Kysbacce [3, 4] nosgo-
ns5eT PEKOMEHI0BAaTh 719 (POPMUPOBa-
HUSl PasaeyTe/IbHOM HACBITH HCIIONB30-
BaTb CIOCOD OTCHIIKK C 3aMelleHreM
HaMBIBHBIX ITIOPO/ HACHIIHBIMH T1OPO/-
HbIMM MacCaMU OTBa/IOB  «CYXOi»
BCkpbily. [lns obecrieyeHrs YCTOMUH-
BOCTM OTKOCa HOBOW HaChIM Mpeana-
raercsi cxemMa ee OTCBIIKM M3 ABYX
SIPYCOB  [MapasiZie/lbHO  CYILIECTBYIOIIEH
HACBIMU: Ollepexalouiero M OCHOBHO-
ro. Pemenuve npobrnembr obecrieueHus
YCTOMUMBOCTU HOBOM KOHCTPYKLUHU
pasaenuTe/IbHOM HaChITU Tpeaoripee-
nsieT TIOCTAaHOBKY U pelleHue Ceayio-
IHX BOIPOCOB:

sonpeseneHrs IMyOrHbl BHEAPeHUs]
[opoA OTBA/IOB B HAMBIBHOM MacCHB
IIpY  OTpeesieHHBIX BbICOTaX HachIrer
— BBIOOP [MapaMeTPOB HACKITIeH;

*060CHOBaAHME TapaMeTPOB CUCTEMbI
«CTapas Hachlllb + OIepexarollas Ha-
CBIMb + OCHOBHAs HaChIb» MpU obecrie-
YeHHH YCTOMUYMBOCTH €€ OTKOCOB.

Ornpenenenve rnybuHb BHEAPEHUS
HACBIMHBEIX TTOPOA B HAMBIBHOM MAacCHB
BBI[IO/IHEHO Ha OCHOBAHWM W3YYeHUs
[AHHOTO SsBEHHA NPU POPMUPOBAHUU
OTBA/IOB Ha TOBEPXHOCTU THAPOOTBA-
noB. OmnbIT MoaoBHbIX HabGMOAeHHN Ha
ruapooTtBasiax Kysbacca CBUmeTenbCT-
BYeT, uTo yOCHHA BHEAPEHUs] HachIIl-



Paspes

Puc. 6. KoucTtpykumusa HOBOH pa3ae/nHTe/IbHOH HaChIMH

HBbIX TIOPO/ B HAMBIBHOM MacCHB 3aBU-
CHT OT MPOUYHOCTH NMOPOA OCHOBAHHUSA M
COCTaB/IfeT:

a) Anf OTHOCHUTE/IBHO TMPOYHBIX CY-
MecyaHbIX U CYITIMHUCTBIX TTOPOA Belu-
yuny 0,5—0,6H (rne H —BricoTa 0T-
Ba/a);

6) ansa 6Gonee cnabblX TMMHUCTBIX
pasHoBuaHoctedt no 1H. Kpowme Toro,
MpoBepKa AaHHBIX 3aKOHOMepHOCTeH
OCyIllecTB/IeHa Ha OCHOBaHUM pacue-
TOB YCTOMUYHMBOCTU C HCIIONb30BaHHEM
paspaboTaHHON TIUApOreoMexaHuye-
CKOM Moaenu o6beKkTa U MporpaMMHO-
ro kowmmaekca «Galena» (RoMmnaHus
BHP Engeneering, ABctpanus). Pac-
YeThl BBITOMHSAMNCE A PA3MTUUHBIX
CUTYALIMIM BHeApPeHUs U MOKas3aau, YTo
OTKOC HacChIlK HaXOAWTCH B YCTOHUU-
BOM COCTOSIHUU (KO3(ppUIIMeHT 3arma-
ca 6ombiie 1 uaum 61U30K K HeMmy)
TOMIBKO TP TIO/IHOM 3aMelleHWH Ha-
MBIBHBIX mopoa (puc. 6). [lostomy
cneayeT MPearooXWTh, YTO TMpPH OT-
CBITIKE Pase/IUTe/bHON HaChIU C pe-
KOMEH/IOBaHHBIMU TTapaMeTpaMu Mpo-
H30iAeT TMNO/HOe BblAAB/IUBaHHE I10-
poMaMy HACHIITM HAMBIBHBIX OT/IOKe-
HUI 1 BHeApeHHe OTBa/IbHBIX MacC A0
eCTeCTBeHHBIX UeTBepPTHUYHBIX CYI/IMH-
KOB.

[TapameTpsl OTKOCa HOBOI KOHCT-
PYKLIMM  pas3dequTe/bHOM  HaChIMH,
obecrneyrBaole YCTOMUUBOE COCTOS-
HUA TpU KoappUliMeHTe 3ariaca Bbllle
HOPMAaTHBHOIO, OOOCHOBBIBA/TUCH TaK-

ke pacuetaMy YCTOMUMBOCTH C HCIIO/b-
30BaHHeM T'MAPOreOMeXaHUYeCKOo Mo-
men obbekTa. [lpu 3TOM BBIGpPAHO
TpexbsipycHasi CUCTeMa Hachilii B CTO-
POHY TOPHBIX BLIPaBOTOK paspesa (cM.
puc. 2):

® [IepBbI  APYC — CYIleCTBYOIIas
pasaenvrenbHast Hachirb;

® BTOPOI1 fIpYC — OlleperKalollias Ha-
Chbillb, OTCHIMIAHHass [0  OTMETKaM
+240,0 M YaCTHYHO Ha CYLIECTBYIOIIYIO
pasaenuTenbHYIo HaChilb, YaCTUUHO —
Ha HaMBIBHYIO TIOBEPXHOCTb, MIMPHUHOM
o Bepxy 70 m;

® TpeTuil ApPYC — OCHOBHAsl HACHITb,
OTCHIMMaHHasg I0 oTMeTKaM +275,0 M
YaCTMYHO Ha oOrlepexalolliel HachIH,
YaCTHYHO — Ha HAMBIBHOM TMOBEPXHOCTH
MUpHHOM 1o Bepxy 70 M.

Pacuersl  YCTOMUMBOCTM  OTKOCOB
MpeanoXeHHONM KOHCTPYKLIMK  CBHAe-
Te/bCTBYIOT, UTO YCTOMUMBOCTb AaHHOM
crcTeMbl obecrieurBaeTcs ¢ Koadpulu-
eHTOM 3ariaca Bblille HOPMAaTHUBHOTO TPH
pesynsTUpYIolleM yr7ie HakioHa 14°
(puc. 6).

TakuMm 06pa3oM, BBIMO/HEHHbIE WH-
JKeHEePHO-Teo/I0rMYeCKUe UCC1eT0BaHus
[IOPO/ HaMbIBHOIO MacCHUBa THAPOOT-
Basta Ne3 Mo3BonuIM MOCTPOUTH THA-
poreoMexaHU4yecKylo Mo/enb, YIWUThI-
BAIOIIYIO He TO/bKO ero CTpoeHue, HO
M pas3/lnyHble IPOLlecchl, BO3HHKAIO-
IIMe MNpU B3aUMOAEHCTBUM 3/1eMEHTOB
OTBa/bHBIX M T'MAPOOTBA/IBHBIX COOPY-
xKeHutt. [laHHble 3HAHUS HEOOXOAUMBI
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ansg o6OCHOBaHUS MapaMeTpOB HOBOM
MPUPOAHO-TEeXHOTeHHOM CHCTEeMBl «ecC-
TeCTBEHHOE OCHOBaHHe + HaMbIBHOM
MacCUB + OTBa/bl «CYXHX» T10POI»,

paspaboTKM Ge30MacHOM TeXHOMOTUH
ee POPMUPOBaHHSA, a TaKXKe OpPraHu-
3alMy U BBIMIO/IHEHWS MOHUTOPUHIa
6e30ITaCHOCTH.
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Melnik V.V., Sjaitov R.I., Bondarenko A.M. RESULTS OF MINE AND BENCH RESEARCH TESTS
OF THE EXPERIMENTAL SAMPLE OF THE HYDRAULIC CAR FOR EXTRACTION

In article results of the spent experiments and tests hydraulic cars for extraction are described. Rational
parametres of destruction of a coal file and their dependence on external factors are established.

Key words: Hydraulic Briemourias the car, rational parametres of destruction, dependence.
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