Kpuocpepa 3emnu, 2016, 1. XX, Ne 1, ¢. 99-103

VK (534.6+53.082.4):551.34

http://www.izdatgeo.ru

HNCIIOJb30BAHUE 3AKOHOMEPHOCTEN AKYCTUYECKO 9MUCCUU

I'PYHTOB Ji4 OIIPEAEJEHUA CTEITEHU UX ITIPOMEP3AHUA
E.A. HoBuxos, B.JI. llIkyparnuk, P.O. Omkun

Hayuonanvnwlii ucciedosameivckuil mexnoiozuueckuil ynusepcumem (MUCuC),
119049, Mocksa, Jlenunckuii npocn., 4, Poccus; fthkp@mail ru

V37105KeHbI PE3YJIbTATDI IKCIIEPUMEHTATBHDIX UCCIIEI0BAHII, HATPABIEHHDBIX HA YCTAHOBJIEHIE 3AKOHO-
MEPHOCTEN TEPMOCTUMYJIMPOBAHHON aKyCTHYECKON dMUCCUU, BO3HUKAIOIIEH B 00pasiiax TPYHTOB ¢ PasHbIM
COJIepyKaHIEM BJIATH [IPU UX 3aMOPKUBAHUU U [TOCJIEYIONIEM OTTanBaHuK. BriepBblie moka3aHa BOZMOKHOCTD
MCITOJIb30BAHMUA 3TUX SaKOHOMepHOCTeﬁ JUIAA OKOHTYPUBAHWA TAJIbIX 30H B MACCUBE MEP3JIbIX TPYHTOB 1 MOHM -

TOPUHI'a KOJIMYeCTBa coaepmameﬁcyl B HUX BO/IbI.

Tepmocmumyauposanias aKycmudeckas IMUCCUsL, MEP3IbLLL 2PYHIN, ZUOPOOUHAMUUECKUE NPOUECChL, 00800-

Hennas 0oaacmo

USE OF ACOUSTIC EMISSION PATTERNS IN SOILS TO DETERMINE
THE DEGREE OF THEIR FROST PENETRATION

E.A. Novikov, V.L. Shkuratnik, R.O. Oshkin

National University of Science and Technology (MISiS),
119049, Moscow, pr. Lenina, 4, Russia; ftkp@mail.ru

We report results of experimental studies aimed at the determining the patterns of thermally stimulated
acoustic emission in soil samples with different moisture contents during their freezing and subsequent local
thawing. For the first time it is demonstrated that these patterns can be used for contouring of thaw zones in a
mass of frozen soils, as well as for monitoring the amount of water contained in these zones.

Thermally stimulated acoustic emission, frozen soil, hydrodynamic processes, watered zone

BBEJIEHUE

YcToltunBOCTD TEOTEXHUYECKUX COOPYKEeHUH
Pa3JINYHOTO HA3HAYEHUS, CTPOSIIUXCS W IKCILITyaTH-
PYIONIUXCS B YCJOBUSIX KPUOJUTO30HBI, UJIU UCKYC-
CTBEHHO 3aMOPaKMBaeMbIX 0OBOJAHEHHbBIX YYACTKOB
MaccuBa He MoKeT ObITh obecliedeHa 6e3 HaleKHO
nH(bOPMAIMN O CTEIIeHN TTPOMEP3aHusT U OTTauBa-
HUSI TOJIIN TPYHTOB, COCTABJISIIONIEN (DyHIAMEHTHOE
OCHOBaHHUE 3TUX coopyxeuuii [Xpycmanee u op.,
2000].

[l nosryuenus aTolt HGOPMAIIUK TTTPOKO HC-
MOJIb3YIOTCS pa3jinuHble Teo(pU3nUecKue MeTOJIb
[3vix06, 20071, B 9acTHOCTH, AKTUBHBIE AKyCTUYECKUE
MeTO/Ibl, NH(GOPMATUBHBIMU ITaPAMETPAMU KOTOPbIX
BBICTYIIAIOT CKOPOCTU PACIPOCTPAHEHUS TTPOIO0JIb-
HBIX U TIOMEPEYHBIX YIIPYTUX BOJH BBICOKOYACTOTHO-
ro CeiCMMYECKOT0, 3BYKOBOTO U YJIbTPA3BYKOBOTO
nuanaszonoB yactot [Triomwonux, 1994; Bopownkos,
2009; Cxsopuos u dp., 2011].

AKycTHYeCKHUe MCCTIeTOBAHNS MEP3JIbIX TPYH-
TOB B MacCHBe MOTYT OBITh PeaJn30BaHbL C €ro I10-
BEPXHOCTH (METOBI OTPAKEHHBIX W TIPETOMIEHHDBIX
BOJIH ), ITyTEM MEXCKBAKUHHOTO MTPO3BYUMBAHUS UJIH
KapoTaza, 4To M03BOJISIET y4ecTh 0COOEHHOCTH KOH-
KPETHBIX YCJIOBUN U 3aj1a4 TeOKOHTPOJIsA. Takue wc-
cJeoBaHnsa 06eCTIeYnBAOT BO3MOKHOCTD UACHTI-
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(bukanuy reoKPUOTOTMIECKUX TPAHUI] B CHIIY TOTO,
9TO CKOPOCTH PAaCHpPOCTPAHEHUST YIPYTUX BOJH B
MEP3JIBIX U TAJBIX BOJOHACHIIEHHBIX TTOPOJAX Cy-
IecTBeHHo pazauuaiorces [@Pponos, 1998; Rogers,
Morack, 1978; Sellman, 1983]. B 10 e BpeMsl, Kak 110-
kazano B [ Ckeopu06 u dp., 2014], njist BOLOHACHIIIEH-
HBIX TIECYAHO-TIIMHUCTBIX MTOPOJI PE3YIbTATHI TAKOH
upieHTUGUKAIMY MOTYT ObITh HEOJHO3HAYHBIMU, 110~
CKOJIbKY YKa3aHHbIE CKOPOCTHU B OOIIEM CJiydae siB-
JISTIOTCST QYHKIIUSIMY AUCIIEPCHOCTH, TEMIIEPATYPBI U
3aCOJIEHHOCTHU TTopoJI. Kpome Toro, IINTENbHBIH ak-
TUBHBIH aKyCTUYeCKUNA MOHUTOPUHI COCTOSHUS
MeP3JbIX TPYHTOB JIOCTATOTHO TPYAOEMOK, a €TOo pea-
JIM3ATINS COTIPOBOJKIAETCS CEPHE3HBIMU TPOGIEMAMU
obecTiedeH st MOCTOSHCTBA XaPaKTEPUCTHK U3MEPH-
TEJBHOTO 9JIEKTPOAKYCTUYECKOTO TpakTa. Takoit Mo-
HUTOPUHT TPeOYeT TaKKe U3HAYAIBHO TOYHOTO OTIpe-
JleJIEHUsT TMarpaMMbl HAIIPABJIEHHOCTHU JIOKATBHOTIO
AKyCTUYEeCKOTO U3JIy4aTessl, KOTopas Ja)ke Ha OHOM
Y4YaCTKe reoCpe/ibl MOYKET 3HAUYUTENIbHO PA3IMYATHCS
13-32 HEOIHOPOJHOCTE €ro cocTaBa U CTPOEHUs.
B cBs13u ¢ aTUM TIpejicTABIISIETCS AKTYATBHON 3a1a4a
UCIOJIb30BAHUS JIJIST U3YYEHUS KAYECTBEHHDBIX U KO-
JIMYECTBEHHBIX TTOKA3aTeell COCTOSHUS MEP3JIBIX
IPYHTOB MACCUBHBIX aKyCTUYECKIX METO/IOB.
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OmHUM U3 YKa3aHHBIX METO/IOB SIBJISIETCST METO]]
TEPMOCTUMYJIUPOBAHHON aKyCTUUYECKOU aMuUcCCcUu
(TAD). locrennsist npeacTaBisieT coOOI U3IyUeHnE
VIPYTUX BOJIH, BOBHUKAIONIMX B TTPOIleCcCe HarpeBa
WJIN OCTBIBAHUS TBEP/IBIX TeJ BCJEICTBHE MPOTEKa-
HUS B HUX HEOOPATUMBIX UJIM YACTUUHO OOPATUMBIX
CTPYKTYPHBIX U3MEHEHUH. ITU U3MEHEHUS MOTYT
OBITH BbI3BAHBI Pa3HBIMU (DAKTOPAMH, TAKMMHU KaK:
HEPABHOMEPHOCTH TEMIIEPATYPHOTO BO3/IEHCTBIS Ha
reoMaTepuas; pas3jindnue TEPMOYIPYTUX CBOMCTB U
K03(h(pUIIMEHTOB TENIOBOTO PACIIUPEHUS CIaraio-
X TTOPO/Ly MUHEPAJIOB, (ha30BbIe TIEPEXO/IbI B HUX;
uclapeHue Ujiu 3aMep3aHue BJaru, B3PbIB ra3oBo-
KUAKUX BKJIIOUEHUIT U [PyTHe, IPUBOISIINE K BO3-
HUKHOBEHUIO HOBBIX WJIU POCTY U ABUKEHUIO UMETO-
muxcs nedexros [ Hosuxos, 2012].

K Hacrosiemy BpeMeHU YCTAaHOBJIEHO, UYTO Me-
to/1 TAD 1M03BOJISET OIIEHUBATD CTPYKTYPY, CBOMCTBA
U COCTOSTHUE TOPHBIX MOPO/JI TIO TTapaMeTpaM aKyCTH-
YECKOI HMUCCHW, BO3HUKAIOIIEH B HUX IPU BHEITHUX
TepMudeckux Bosnenctusx [[Ikypamnux, Hosuxos,
2012a,6]. B 1o e BpeMst I TEOKPUOTIOTUYECKUX UC-
crenoBannii MmaccuBa MeTo TAD panee He UCTTIONH-
30BaJICs, XOTSI BAKHOCTD TIOMCKA HOBBIX 3aKOHOMEP-
HOCTEH, MOTEHITNANbHO TIPUTOIHBIX JJISI CO3TaHUS
[OJIEBBIX METOJIOB U3YY€eHUsI CBONCTB MeP3JIbIX TPYH-

%

Puc. 1. Cxema 1aG0opaTopHOii yCTaHOBKH.

1 — UIMHIPUYECKAsT TIOJIAs METAINYECKasd Koaba; 2 — jKect-
KO3aKpeIUIeHHas CTOHKA; 3 — MpHeMHbIe TPeodpPa3oBaTeln;
4 — GuryMHast MacTHKa; 5 — droporacroBas onanayoka; 6 —
KOJIBIIEBON 9JIEKTPOHATPEBATENBHBIN HJIEMEHT; 7 — aKyCTHKO-
OMIICCHOHHAS H3MEPUTEIBHAS CHCTEMA.
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TOB, IPEJICTABJISIETCS] 04€BUIHON. B HacTosieit paGo-
Te TpeTaraeTcsi 000CHOBaHIE BO3MOKHOCTH TAKUX
HCCJIe/IOBAHMIT HA OCHOBE 9KCIIEPUMEHTATIBHOTO U3Y-
YeHUs 3aKOHOMEPHOCTEN M3MEHEHUs [TapaMeTpPOB
TAD nipu 3aMOpakMBaHUM U OTTAMBAHUU IPYHTOB C
YYETOM UX BOJOHACHITIEHUSI.

XAPAKTEPUCTHUKA
OBBEKTOB UCCJEIOBAHU
1 CXEMbI IPOBEJEHUA S9KCIIEPUMEHTOB

O0OBEKTOM UCCIIEIOBAHUI SABJSINCH HABECKU
MeCYaHO-TJIMHUCTBIX TPYHTOB 110 1.5—2.0 KT ¢ yc10B-
ubiMu HOMepamu i = 1...10, koTopbie 1epe/; HaYaTIOM
AKCIIEPUMEHTA YBIAKHAINCH TTOPITHEN BOBI MACCOU
m(0.10 + i-0.07), tme m — macca TpyHTa, Kr. PaBHO-
MEPHOCTH pacrpe/ie/ieHrs BJIaru B Mpobe 0CTHTa-
JIACh MyTeM IMepeMelTuBaHus MOCJIe/IHell B TeueHne
15-20 MUH ¢ TOMOIIBIO CTPOUTEIHHOTO MUKCEPA
tuna Protool MXP 1602 EQ. [Tosy4yeHHast TPyHTO-
BOJISTHASI CMeCh TTOMEIAIAch B IIMJINHIPIUECKYIO T10-
JIYI0 METAJTNYECKYT0 KoJI0y BbicoToil 500 MM U ua-
MeTpoM 400 MM, coziepsKalyto B EHTPAJIbHOM YacTu
JKECTKO3AKPETTIEHHYIO CTOWKY C THUPJISTH/ION BMOHTH-
POBaHHBIX B Hee MPUEMHBIX Tipeobpa3oBareieii akyc-
tuueckoil amuccun (AJ) (puc. 1). s uckmouenus
BJIMSIHUS HA PE3YJIbTAThI 9KCIEPUMEHTA OKPYKAIO-
NIUX TTyMOB U CHUKEHUS Beca KOHCTPYKITUU BHYT-
PEHHSIST 4acTh KOTOBI BBITTOTHEHA B BU/IE BCTABKHU U3
GUTYMHOIN MacTUKK BO (hTOPOILIACTOBOM omanyoKe.

B xo/1e akcrepumenTa Kojba ¢ 06pasiioM mome-
manach B gaboparophbiii Moposuabiuk SE 10-45 Ha
ocHoBe xJiajioreita R404a n oxnasxkganach 1o —34 °C,
BBIZIEP)KUBAJIACH TIPU ITOU TeMIEPAType B TeUeHIe
e menee 90 MUH U 3aTeM JIOKAJbHO OTTAUBAJIACH C
MMOMOTI[BIO KOJIBIIEBOTO 3JEKTPOHATPEBATEIHHOTO
aJIeMeHTa, 06ECTIeYNBAIOIIETO HATPEB IO MEPUMETPY
HeHTpaibHoil YacT 0Opasiia g0 temmeparypst 90 °C.
OrTanBaHue BEJIOCh BILUIOTD /10 PA3PYIICHUS JIEA0O-
POJTHON MATPHUIILI, 0 KOTOPOM CY/IUJIU TI0 U3MEHEHWTO
TEMIIEPATYPBI B PA3JIUYHBIX 00JIACTSAX TIEHTPATHHOTO
CTEPIKHST, U3MEPSIEMOIH € TOMOTIbIO Habopa TEPMOCO-
poTuBJIeHUH (Ha puc. 1 He TOKa3aHbI ), PACIIOJI0KEH-
HBIX BOJIM3U KasKIOTO U3 TIPUEMHBIX TIpeobpasoBaTe-
el AD. IToT ¢11ocob KOHTPOJIS HENPUTOAEH I
olIpejieJieHUsT TUHAMUKHI KOJIMYECTBA He3aMep3Ieil
BO/IbI HA PA3JINYHBIX YYACTKAX B IJIyOUHE JIEA0TOPO/I-
HOI MaTPUIIBl, HO MO3BOJSET CYAUTh O €€ TTOJTHOM
paspyIIeHn .

Curnasbl AD ¢ BbIXO/Ia KAXK/[OTO U3 TIbe30Ipe-
obpasoBartesiell, a TakKe mapaMerpudeckast HHbOp-
MaIisl ¢ TEPMOCOIIPOTUBIIEHNI PETUCTPUPOBATIACH U
o6pabaTeiBaach aKyCTUKO-IMUCCUOHHO M3MepH-
TenbHON cuctemoit A-Line 32D.

OBPABOTKA 1 UHTEPIIPETAIIMA
IKCIIEPUMEHTAJIbHBIX TAHHbIX

XapakTepHble Pe3yJbTaThl dKCIEPUMEHTOB
npejicTaBiaeHbl Ha puc. 2. [y ux yucjieHHon obpa-
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Puc. 2. XapakTepHble 9KCliepHMEHTaJIbHbIE 3aBUCHMOCTH aKTUBHOCTH Ny U Temneparypbl 1 B IieHTPaIbHOM

yacTu 00pasioB IPYHTa C cojlepsKaHueM Boabl 24 %

(a), 52 % (6) u 80 % (8) pH UX MOJHON 3aMOPO3KE

(o6nactp A), oxnaxkaenuu (o6aactb B) u orrauBanuu (o6aacrs C).

GOTKH MCMOMB30BAH TAKOM MapaMeTp, Kak CPeHsIsI
AKTUBHOCTD (M(NZn )) TAD 3a BeIGpaHHBIIT HHTEP-

BaJl BpEMEHU, I'/ie 77 — HOMEP NHTEpBaJia BpeEMEHU, /1JI51
KOTOPOTO MOJIYy4€HO COOTBETCTBYIOIII€E€ 3HAUECHUE

M(Ny).

[Tosryueno, 4To BO BCEX CaydasiX MIPH HATUIUN
JleonopoaHoit Marpuibl (0bgacTh A: M(NZ) =
=0.038 umn/c (puc. 2, a); 0.055 umi/c (puc. 2, 6);
0.049 umn/c (puc. 2, 8)) ypoBeHb Nz 3HAYUTEIHHO
Huse, ueM 1pu ee dpopmuposanun (obiacte B:
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M(N2 = 4.1 umn/c (puc. 2, a); 37.4 umn/c
(puc. 2, 6); 141.7 umti/c (puc. 2, 8)) uju paspyiieHuu

orrauanueM (ob6maactp C: M(NZ) = 5.6 umI/c

(puc. 2, a); 69.6 umn/c (puc. 2, 6); 159.4 umn/c
(puc. 2, 8)). )

Ha puc. 2 Taxsxe BusiHo, yto BesmunHa Ny B 3a-
BUCUMOCTH OT COJIEPKAHUST BOJIbI MEHSIETCS IIPOIIOP-
[[UOHAJIBHO YOBIBAHUIO WU BO3PACTAHUIO TEMIIEpa-
TYPBI U IO OKOHYAHUU Pa3pyIIECHUS JIeJ0MOPOIHOM
MaTPUIIBI JOCTUTAET TPUMEPHO MCXOIHOTO YPOBHSI.
Ito siBiieHNE OOBSICHSIETCST UAYIIUMHU B TPYHTE TH]I-
PONMHAMUYECKUMHU MPOIeCCAMU, HAIIpUMeEP, Tepe-
pacrpezieieHueM KUAKON (a3bl B TBEPAOU IO /1eii-
CTBUEM rpaBuTaluu (TIEPETOKN ).

Taxum 06pa3om, ueM GOJIbllle MHTEHCUBHOCTD
KPHUOJIOTHYECKHUX TTPOIECCOB, TEM BBITIIE YPOBEHD aK-
TUBHOCTH aKyCTUYECKON AMUCCUM KaK (PYHKITUU OT
KOJIIYECTBA yYaCTBYIOIIEH B HUX JKUAKOCTH. Paccun-
TaB OTHOIIEHUE 3HAYEHUSI CPeNHell aKTUBHOCTH

M( Ny, ), 3aperucTpupoBaHHOrO B 00paslie, Kormaa He
20

Mmenee 80 % BOIBI B HEM HaXOIUJIOCHh B JKUAKOM (hase,

K 3HAYEHUIO M(Nzi ) , UI3MEPEHHOMY B X0/Ie OTTanBa-

HUS WU 3aMOPakMBaHUSA 9TOr0 06pasiia, MOKHO
OTIPENIESTUTD JIOJIT0 KUIKOCTH, TIepelte/iineil B TBep-
ayto (hasy Ha MomMeHT fannoro namepenus. Heckoinb-
Ko OoJtee BbICOKHUIT ypoBeHb Ny BO BpeMsi OTTauBa-
HUS CBA3aH C TEM, YTO B XOJIe 3TOTO TIpoliecca MmioT-
HOCTD JIEJJOTIOPOJITHON MATPUIIbl YBEJTUIUBACTCS, A
CUTHAJIBI AD UCTIBITHIBAIOT MEHBINNE UCCUTIATHBHBIE

M(N5P)/M(Nsp) 2 1 3 M(NSY)/M(Nsp)
4 5
I I
6
h,m h,m

Puc. 3. Cxema peanusanuu cnoco0a onpeneieHus
KOJINYEeCTBa U MECTOIIOJIOKEHU ST He3aMep31ue1'71 BO/IbI
B ME€P3JbIX I'PYHTaX, OCHOBAHHOI'O Ha aHAJIH3€ UX
aKyCTHY€CKOI 3MHCCHUH.

1 — yuacrok reocpelpl; 2, 3 — CKBasKUHbBI; 4, 5 — TUPJISTH/IBI
aKyCTHYeCKUX npeobpasoBaresieii; 6 — Tasasg 30Ha B MacCUBe
Mepaibix rpyHToB. Kpussie I, I — 3aBucumocts napamerpa

M(N;; )/M(NE% ) ot ruy6unbt h.
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IIoTepu, 4eM IIpru 3aMOpPaKMBaHWUM, KOI'/la KaHaJbl
nepeiain aKyCTUIeCKNX NMITYJIbCOB HE TaK Pa3BUTHI.

BO3MOKHOE ITIPARKTUYECKOE
INPUMEHEHUE ITOJYYEHHBIX PE3YJIbTATOB

[TosrygenHbBIe 3aKOHOMEPHOCTN N3MeHeHMsT TAD
B 3aBUCHMOCTH OT COCTOSIHHS MEP3JIbIX I'PYHTOB
MO>KHO MCIIOJIH30BATh [IJIS1 OTIpe/ie/IeHUST KOJTMYeCTBa
U MECTOMOJIOXKEHUS CoiepsKalielics B HIX He3aMep3-
meit Boabl (puc. 3). Ha yuacTke reocpensr 1 B xoze
OypeHust 3aMOPasKUBAIOIINX (MJIK T10/] CBAHBIN (yH-
JIaMEeHT) CKBaXKUH 2 1 3 IPOBOAAT 0TOOp KepHa (Ha
puc. 3 He nokasan). [lajee KepH pa3zendior Ha 00-
PasIIbl, KOTOPBIE NCHOAB3YIOT ST OTPEeTeHU TT0
CTaH/IapTHON, OCHOBAHHON Ha BECOBLIX U3MEPEHUSIX,
MeTOJIMKe U3MEHEHUsI cojiepskanust BojJbl C; B Xo/1e
ortauBanus [[OCT 5180-84]. llapannensHo peru-
ctpupyioT TAD U paccuuTHIBAIOT ee yAeNbHYIO aK-

TUBHOCTH M(N;p) — cpeliHee YUCI0 CUTHAJIOB, TIPU-

HSITBIX C KaK[0T0 KyOUYECKOTO CAaHTUMETPa 00bEeKTa
KOHTPOJIS 3a AMCKPETHLIH MHTepBa BpeMeHu. Kpome
TOTO, 9KCIIEPUMEHTAJIBHO OTIPE/IesAeTCd MHANBULY -
aJIbHas /I KasK/[0TO THUTIA TPYHTA Mpe/iesIbHasT 1alb-
HOCTH 9 (HEKTUBHON PETUCTPAINU aKyCTUUECKIX
CUTHAJIOB, UCXO/SI U3 KOTOPOIl BHIGUPAIOT MaKCH-
MaJIbHBIN MIAr pa3MelieHns TPUEMHBIX aKyCTUYCCKUX
npeobpaszoBaTesieil B JIE0MOPOIHOM MACCHUBE,

Hainee crposr pacupeznenenus C; [M(ng )J n

CYMMapHOTo0 cojiepKanus Bjaaru B kepue Cy = ZCi
i
1o riyouHe /i 1JIs1 KaskI0H CKBa)KUHBI B OT/IETBHOCTYL.

ITocsie 5TOTO B yKa3aHHBIX CKBAsKIHAX TI0 WX TIyOUHE
PasMeIaT TUPJSHIB AKYCTHYECKUX TIPeodpasoBa-
tesielt 4 u 5 ¢ marom mMeskay aHuMu 0.8—1.0 M.

Jlnst ckBakuH 110/ CBaliHbIN (DyHIAMEHT aKyCTH-
yeckue mpeobpazoBaTest MOryT ObITh BMOHTHPOBA-
HBI B CBa 110 AaHAJIOTHU C KOHCTPYKITUEH IEeHTpaib-
HOTO CTEPIKHS JTAOOPATOPHOIT yectaHOBKH (cM. puc. 1).
Kaxapiv u3 mpeobpasoBateieil peructpupyior A,
TeHEPUPYEMYIO TUPOJIMHAMUYECKIMHE ITPOIECCAMU B
reocpezie. Yepes mocseoBaTebHble U COTTOCTABUMBIE
o TIpooJKUTeabHOCTH (~30 MUH) TTepUOIbI Bpe-
MEHHW PACCYUTHIBAIOT CPEHIOI 32 COOTBETCTBYIO-
LM [IepUOJL 7 AKTUBHOCTD aKyCTUYECKOI aMUCCHU
M(N;p) . ITpu arom nepuo peructpamuu TAI poJ-
JKeH MOJOMPAThCS TaK, YTOOBI OH HE COBIAIAI C BBI-
3BIBAIONIUMY 3HAYUTEIbHbBIE KOJeOAHNsI TPYHTA CTPO-
UTEJTbHBIMU U 9KCIIYaTAallMOHHBIMU ONEpausIMU
(Harpumep, /711 HOYHOTO BPEMEHU ).

Ha ocHoBe mosy4yeHnoit Takum 06pa3oM usMepu-
TeJIbHOM NHGOPMAIIMK PACCUUTBIBAIOT 3aBUCUMOCTH

napamerpa M(N;‘; )/M(N;%) ot ray6unb i, Kave-
CTBEHHBIN BUJI 9TUX 3aBUCUMOCTEli Ha PHC. 3 WILTIO-

crpupyercs kpusbivu I u I1. TTox M(N;%) MMOHUMa-
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eTcsl ypOBeHb aKTUBHOCTH AD B OTTAsIBIIIEM He MeHee
gem Ha 80 % KepHe, TOJy4eHHOM Ha TOM K€ YIacTKe
JIEJIONIOPO/IHOTO MAaCCUBA, TJi€ 3aPErMCTPUPOBAHO CO-

OTBETCTBYIOLIEE 3HAYEHUE M(N;‘;) . Hamrune u me-

CTOIIOJIOJKEHME TaJ0N 30HbBI B MACCUBE MEP3JIbIX
IPYHTOB OIIPE/eJISIIOT 110 IOCTUKEHUIO [TapaMeTpoM

M(N3,

) Ha HEKOTOPOM yYaCTKe Fe0CPe/Ibl 3HAUeHVs],
npesbimaiontero (1/3) M(N o0 )

. B cBo10 ouepen, 1o
CTabMIBHOMY BO BPEMEHU YPOBHIO M(N;%) HUKe

YKa3aHHOTO MOPOTOBOTO 3HAYEHUS CYIAT O Kade-
CTBEHHOM TIpoMep3aHuu rpyHToB. [To nsBecTHBIM
KOOpAMHATAM /IaTYUKOB, [10Ka3aHUsd KOTOPbIX Y/10-
BJIETBOPAIOT TOMY YCJIOBUIO, CTPOST KapTy HAJIUYUS
U PacIoOJIOKEHUS TaJbIX 30H B MACCHUBE MEP3JIbIX
TPYHTOB.

ITo BemuIHE IPOU3BEICHUS 3aBUCUMOCTEI OT A
cpejiHeil akyCTUYeCKOH 9MUCCUN 1 CyMMapHOro Co-

nepsxanus siaaru Cy (h)- [M(N;‘,’l )/M(N;‘(’) )J(h) , TIO-

JIy4EeHHBIX Ha OJUHAKOBOI TIyOuHe B OXHON U TOM
JKe CKBa)KMHE, OTPeesIsTIoT KOJTNIeCTBO He3aMep3-
el BOJABI B U3ydaeMOi 06J1acTi MacCHBa MEP3JIbIX
IPYHTOB.

OTMeTHM TaKsKe, YTO B MPEJIaraeMoM crocobe
BBIOYpUBaHUE KEPHA U U3MEPEHIST HA HEM HeOOXO/IU-
MBI TOJIBKO B CJIydae OTpe/ieJIeHUsT KOTMIeCTBa BOJIbI
B TAJIBIX yYacTKax reocpenbl. Ecium 3ajaua 3akioya-
€TCs JIUTIb B BBISABJICHUM U OKOHTYPUBAHUU TaKUX
YUYACTKOB, & YMCJEHHAsI OI[eHKa UX 0OBOHEHHOCTH He
TpebyeTcst, To MOHUTOPUHT MOKHO CYIIECTBEHHO
YIPOCTUTH M CBECTH K MACCHBHOMY HabJIIOIEHUIO 32
MIUHAMUKON YPOBHSA aKyCTUUYECKOU daMUCCUM, KOTO-

PBIil OLIEHNBAIOT 110 BeJIMYNHE M(N;E )/M(N;%) Ha

Pa3HbIX yYaCTKaXx JIEJOIMOPOIHOTO MacCHBa.
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