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OIIbIT H3YYEHHA AKYCTOSMHCCHOHHBIX 3PPEKTOB
B CO/TAHBIX IIOPOAAX C HCIIO/Ib3BOBAHHEM
CKBA>KHHHOI' O THAPOAOMKPATA I'V/IMAHA

an/IBeﬂeHbI pe3y/Ibratbl HCC/TeIOBaHHA aKy/CTOIMHUCCHOHHBIX Sd)dJQKTOB CO/TAHBIX TTOPOA
B I[1poLiecce OAHOOCHOIO HarpyYXeHHs CTeHOK CKBa)XHHbI T'HAPOAOMKPATOM.
KrioueBble c/10Ba: co/IsiHbIe ITOpPOAbl, HaripAXeHHe COCTOSAHHe, CKBaXHHHBIF T HAPOAOM-

Kpart, akyCTH4YeCKasd SMHCCHA.

Cemunap Ne 3

ycnoBusix  pyaHrka BKITPY-2
OAO «Ypankanui» mpoBeneH
KOMITIGKC 3KCTIePUMEHTA/IbHBIX  HCCre-
[IOBaHUWI O M3YYEHUIO 3aKOHOMEPHO-
CTell MpOSB/CHUS aKYCTOSMHCCHUOHHBIX
3¢ PeKTOB COMSHBIX MOPOA NP LIUK/M-
YEeCKOM HarpyKeHWH CT@HKU CKBaKMHbI
OIHOOCHOM HAarpyskoi. DKCIIePUMEHTBI
OPHEeHTHPOBaHbl Ha paspaboTKy Imep-
CTMIeKTMBHOTO MeTOla KOHTPO/IS Harpsi-
KEeHHM B MOPOAHOM MacCHBe, OCHOBaH-
HOTO Ha CMOCOBHOCTH TOPHOM IMOPO/IbI
3arOMUHATh YPOBEHb /ICHCTBUSA TTpe/Ibl-
ayimer Harpysky (acpcbert Karisepa) [1].
[1py 3TOM 3a Be/IMUMHY TEPBHUUHONM Ha-
IPY3KY TMPUHMMAETCH Be/TMUMHA Harpsi-
JKEeHUM, eMCTBOBABIIMX B MacCHBE /10
OypeHHsi  PasTPy30UHOM  CKBAXKHHBI.
BoccraHoBneHre  MCXOAHOTO — Harpsi-
JKEHHOTO COCTOSIHUSI OKO/TOCKBaXKHMHHO-
ro MacCHBa OCYIIECTB/ISETCS MyTeM Ha-
IPYKEHUSI CTEHOK CKBaXKWHBI THAPO-
noMgpartoM [2, 3]. O6 ypoBHe aeuct-
BOBaBIIMX Ha TOPOAY HAMpsKeHUH
CYIsT MO CKAYKOOOpasHOMY H3MeHe-
HUIO AKTHMBHOCTH aKYCTHUECKOM 3MMC-
cun (AD) B mpoliecce YKa3zaHHOIO BOC-
CTaHOB/ICHUS.
[l HATYpHBIX SKCIIEPHUMEHTOB WC-
TO/Tb30BA/ICS M3MEPUTE/IbHBINA KOMITIEKC,
BK/IIOUAIOUIMN  CKBaXKUHHBIA TUAPOAOM-

kpat ['yaMaHa ¥ amrapatypy perucrpa-
LMW aKyCTHUUEeCKOM amuccuu (puc. 1).
CKBazkKHMHHBIN THPOAOMKpAT [ yaMaHa
dupmel Durham Geo Slope Indicator
(CHIA) mnpeactaBnseT cobGoM KapoTaxK-
HBIM 30HA, ITpeAHa3sHauyeHHbIN /18 U3Me-
peHusi nepopMalivd CTEHOK CKBamUHbI
04 AeMCTBMEM IPW/IOKEHHOW Harpys-
Ku. B rmpouecce wuaMepenuit a1OMKpaT
CO3daeT AaB/ieHre Ha CTEHKH CKBaKHHBI
B O[IHOM IVIOCKOCTU TOCPEeACTBOM ABYX
CTa/IbHBIX TIOABMKHBIX T7IACTUH (prc. 2).
30HA CIIPOEKTUPOBAH /711 UCTIONB30-
BaHHA B CKBaXKMHAX /AMaMeTpoM 76 MM.
MakcrmaribHOe rHapaBaryeckoe aaBie-
HUe, pa3BHBaeMoe TMAPOLIMANHAPAMH
cocraBasier 70 MIla. KoHcTpykims
[OMKpaTa obecrieunBaeT Ko3pULIeHT
repe/aauu faBAeHyst Ha OpOaY, PaBHbIN
0,93. Tlpenen mepememeHys IOABUXK-
HbIX riactvH - 11,4 mM. Kourpons ae-
dopmMalvyl CTEHOK CKBaKMHbI OCYILIECT-
BdeTcd ABYMA HWHAYKTHMBHBIMKW AaT4H-
KaMM T[lepeMelileHrs, YCTaHOB/I@HHBIMH
Ha KOHIaxX ruaponoMkpara. [Ipu repe-
MellleHUsIX 10 D MM JaTurKK obecrieuu-
BaIOT TOYHOCTb U3MepeHHit - 15 MKM.
KoHTporb naBieHyss B Xode 3KCIepH-
MeHTa OCYIIeCTR/AseTcs AaTUMKoM MetpaH-
55. PyuHOM ruapaBavyeckyit  Hacoc
Ouepnpen P-84 cosnaer MakcuMasibHOE



BbixoznHoe naprenvie 70 MIla. [uapas-
MMUeCKHe II/IaHTY ¥ HaCcOC MMEIOT CaMo-
YI/IOTHAIOIMECH MYdTHI.

[lpuem curHazoB AD ocyiiiecTBseT-
CA HeroCpeACTBeHHO U3 HarpyKaeMoi
obnactu MaccuBa. [lns aToro Ha rMapo-

MIOMKPAT YCTaHaB/IMBaeTCs I1be30Kepa-
MMYECKUIT aTUMK UMIYIbcoB AD, obec-
TMeUMBAIOIINI NPHeM CUIHa/IOB B AWaria-
3oHe yactot 0,2+0,5 MI'LL.

0.93 + aQn

| RRILEA!

Puc. 1. HamepureabHbIH KOM-
n/eKc aasa H3Yy4eHHA aKyCTo-
3MHCCHOHHBIX 3(h(heKTOB B
OKO/IOCKBakHHHOM  MacCHBe
ropHbix mopoa: 1 - ruaponom-
kpat ['yamaHa; 2 - BBICOKOHAIIOP-
Hble uanry; 3, 4 - gatuvk (Mert-
paH-55) u perucrparop (Merpan-
901) naBnenus; 5 - ruapaBauye-
cKuit Hacoc Ouepnpen P-84; 6 -
npubop ans uaMepeHusi nedop-
MallMi CTE@HOK CKBaxWHbI; / -

yenurens; 8 - 610K perucTpaumu
AD AEC-USB-1; 9 - HoyTOYK

B npotiecce npoBeaenus
SKCTIEPUMEHTOB  OCVIIECTB-
A/1CA  CIeaVIoIMN  TTOPAAOK
pabor. Ha mepBoM aTane
MMPOU3BOAW/IACh  /IOKA/IbHAs
pasrpyska  MPHUKOHTYPHOTO
MaccMBa TyTeM GypeHus
CKBa)XMHBI. 3aTeM B CKBaXXMHY IIOMe-
Ia/icl TMAPOAOMKPAT C MpeobpasoBa-
TesleM, COeMWMHEHHBIM C PYYHBbIM HACco-
CcoM U MaHoMeTpoM. [ uaponaoMKpaT 10-
CBI/TAZICS Ha 3a/I@aHHYIO TYOUHY U TIPU-
coeauHsnics K 610Ky pervcrpaimy AD,
KOTOPBIM, B CBOIO Ouepe/b, MOAKIIoYa/l-
cfl K HOYTOYRY. B mmnuHapel ruapoaom-
KpaTa o/ /aB/leHVeM HarHeTasiach pa-
Goyasi KUAKOCTb. B peaynbTaTe Harpy-
KEeHUs B OKO/TOCKBaXKMHHOM MaCCHBe
BO3HUKAIOT UMITY/IbChl AD, TMpUHHUMae-
Mble peoOpasoBaTe/ieM.

Ha puc. 3 nokasaH xapakTep uaMe-
HeHus TlapaMeTpoB AD B mpoliecce Ha-
TPaB/IGHHOTO 1IMK/IMYECKOrO HarpykeHust
CTEHOK CKBaKMHBL. MakCcHMa/lbHOe /1aB-
fleHUe B TUAPOCUCTeMe B TepBOM LMK/
HarpyxeHusi coctaBisizio 15 MIla, Bo
BropoM — 20 MIa, B Tpetbem — 25 Ml 1a.
YCTaHOBMEHO, YTO TIPH IOCTHKEHUH BO
BTOPOM U TpeTheM I[IMK/e HarpyKeHHs
Be/IMUMHBI [IaB/IeHHs MPeAbIAYLIero LMK/Ia

Puc. 2. Cxema HarpykeHHs CTEHOK
CKBaskKHHbI rHaApoaoMKpaTtoM I'vamaHa
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Puc. 3. I'pachukn H3MEHEeHHA KOHTPO/AHPYEeMbIX IapaMeTpoOB B Npouecce HalpaB/IeH-
HOro UHK/IHYEeCKOro Harpy;KeHHs CTEHOK CKBasKHHbI ruapoaoMkparom I'yamaHa: a) cym-
MapHOe KO/IMUeCTBO UMITY/1bcoB AD; 6) akTUBHOCTb AD; B) faB/ieHHe B THAPOCUCTEME
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Puc. 4. Tunuuneie rpad)m(u H3MEHEeHHHA AdaB/IeHHA H aKTHBHOCTH aKyCTH'IeCKOﬁ IMHC-
CHH OT BpEeMeHH, No/1Iy4YeHHbIe B IIpounecce HarpyxeHHsA CTeHOK CKBaXKHHbI: a) BepTU-
Ka/IbHOE HarllpaB/IeHHe, 6) TFOPU3OHTA/IbHOE HallpaB/IeHHe

MMPOMCXOANUT CKauyKooOpasHoe YBervue-
HUe KonndectBa uMnynbcoB AD. [pu
3TOM 06 YpPOBHE Mpeablayiiel HarpysKu
MOXHO CYIMTh IO Iepernuby KpHBOM Ha
rpadprike CYMMapHOrO KO/IMYeCTBa M-
nyziscoB AD (puc. 3, a), nubo 1o pes-
KoMy (B 2-3 pasa) yBe/MUEHWIO WHTEeH-
cyBHOCTU uMnyribcoB A3 (puc. 3, 6).
[lanbHeie MCCAeAOBaHUSAMH T10-
Kaza/ny, UTO CYMMapHOe KO/NYeCTBO
UMITYIbCOB AD He Bceraa sBseTCs
HaZeXHBIM KpPUTEpPUEeM /I0Ka/TU3aLry
Be/IMUMHbBl HalpsaXkeHUH, AeNCTBYIOIMX

4

B MaccuBe. B HeKOTOpBIX cayuasx He
yaaeTrcss  UAGHTUPUIIMPOBATh  TOUKY
nepervba KpPUBOM CYMMapHOTO KO/U-
yecTBa UMIyYLCoB AD, UTO 0OBYC/IOB-
7IeHO Ha/lMuKeM BbICOKOTO YPOBHS IIy-
Ma, CBS3aHHOTO C MepeMsATHeM HepOB-
HOCTel CTeHKH CKBaKMHbI TMAPOIAOM-
KpaTOM Ha Haua/bHOM CTaauu nedop-
MupoBaHusi. B atoMm cayuae Hauboree
MH(OPMATHBHBIM [ApaMeTPOM  SB/Is-
eTcsi MHT@HCHBHOCTb AD, uaMepsieMasi
KO/TMYeCTBOM UMITY/1bcOB AD B earHU-
LIy BPEMeHH.



Cneayer OTMeTHThb, UYTO pPe3Koe U3~
MeHeHVe TapaMeTpoB AD Takke Mpo-
HCXOOUT U B MEPBOM LIMK/Ie HarpyKeHUs
MpU  JOCTHXKEHHM  OIlpee/leHHOro
YPOBHS ZaB/IeHUsi, 0OYC/TOB/IGHHOTO, TI0-
BUAVMMOMY, Be/IMUMHOW HallpskKeHUH,
[EHMCTBYIONIMX B MacCHBE 0 Pa3rpPy3Ku
(puc. 3) [1]. Tlpy HarpyxKeHWH CTEHOK
CKBakKMHbI TMAPOAOMKPATOM CITYCTS CY-
TKU TIOc7le ee OYpeHHs 3SMHCCHOHHBIC
adpdeKThl B TOPHOM Topoae OTCYTCTBO-
Ba/lk, UTO CBUIETENbCTBYET O TOM, UTO
COXPaHHOCThb TTPOSB/ICHUS 3MHUCCHOHHbBIX
3(peKTOB TaMATU CO/AHBIX TOPOa B
OKO/TOCKBaXKMHHOM ~ Y4acTKe MacCHBa
HeBe/IMKa U COCTaB/seT HEeCKObKO Ya-
COB.

Peskuie aMeHeHUss akTUBHOCTU AD B
MpoLiecce HarpyKeHus CTeHOK CKBaXKH-
Hbl (PUKCUPYIOTCA Ha PasIUyHBIX YPOB-
HfX [JaB/IeHUs], KakK B BepPTHUKa/IbHOM, TaK
M B TOPU3OHTA/ILHOM IIOCKOCTH (pHcC.
4). TIpoBeneHyrie U3MepeHUit B IBYX pas-
MAYHBIX TI/IOCKOCTAX B OAHOW M TOU XKe
HU3MepHUTE/IbHOM TOYKe MPUBOAWT K CTU-
PaHHIO 3MHCCHOHHBIX 3(P(eKTOB Mams-

TH BO BTOPOM OITbITE 3a CYET B/WSHHS
MepBOro LIMK/Ia HarpyKeHHs.

Takum o6pa3oM, B pesynbTaTe Bbl-
MO/THEHHBIX ~ 3KCIIEPHMEHTOB  MOXKHO
caenaTh cneayiouivie BhIBOBI:

- HarpyXkeHue CTeHOK CKBaXKMHBI
TMAPOAOMKPATOM  [IO/MKHO  IPOU3BO-
OWUThCS Cpa3y Ke rocne ee OYpeHus U
3aUUCTKY;

- KOHTPO/Ib YPOBHS [EHCTBYIONIMX B
CO/AHOM MaCCHBE HaIpsKeHUI Ha OCHO-
Be KCIO/Tb30BAaHMA 3MMCCHUOHHBIX 3dhdoeK-
TOB MaMATH MOMKET OCYILECTB/IAThCA Kak
[0 CYMMapHOMY KO/THMUECTBY HMITY/ILCOB
A3, Tak M 10 MHTeHCHUBHOCTU AD;

- orlpeneneHyie Be/UUYMH Harpske-
HWH, OEeNCTBVIOIIMX B MacCHMBe B pas-
[IMYHBIX T/IOCKOCTSX [AO/MKHO OCYIIeCTB-
AAThCS B H3MEPUTENbHBIX TOYKax B
CKBaxkMHe, pasHeCeHHBbIX APYr OTHOCH-
Te/IbHO Apyra, He MeHee ueM Ha 0,3 M.

Llenbio manbHEHIINX HCCICA0BAHUIMA
sB/IseTCd  pa3paboTKa MeTOAWKU KOMU-
UeCTBEHHOM OLIeHKH HallpsiKeHUH, naem-
CTBYIOIIMX B MacCCUBe, B Pas3INYHbIX
TI/I0CKOCTSIX.

Pabora BbirtosirHera ripu rioagepxke Pocchrickoro ¢poHza ¢hyHAaMEHTa/IbHBIX HCC/Ie-
aoBarurt (rpaHT 09-05-00902 «KOHTpO/Ib HAMPAKEHHOrO COCTOSHHSA T[PY30HECYIIHX
3/IEMEHTOB CHCTeMbl Pa3pabOTKH CO/IAHBIX T10POA aKYCTOIMHCCHOHHBIMH METOAaMH).
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