ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) 'eorexniuna mexanika. 2019. No 148 29
UDC 622.272.633:532.5 DOI: https://doi.org/10.1051/e3sconf/201910900112

HYDRODYNAMIC IMPACT ON COAL MASS BEFORE CROSSING THE MOST

OUTBURST-PRONE COAL SEAMS

Wlasenko V.V., ?’Zhytlonok D.M.
YInstitute of Geotechnical Mechanics named by N. Poliakov of National Academy of Sciences of
Ukraine, State Enterprise “Toretskvuhillia”

rAPOANHAMIYHA 1A HA BYFNEMNOPOOHWA MACWUB NEPEQ NEPETUHOM
HAUBINbLL BUKWOOHEBE3NEYHUX BYTINbHUX NJIACTIB

'Bnacenko B.B., > KumnboHok [.M.
1IHcmumym eeomexniunoi mexanixu im. M.C. Ilonaxoea HAH Ykpainu, Z,ZZepOfcaeHe RIONPUEMCMBO
«Topeyvkeyeinnay

rMOPOOMHAMUYECKOE BO3AEMCTBUE HA YINENOPOAHbIA MACCUB NEPE[
NEPECEYEHUEM HAUBOIJEE BbIBPOCOOIMACHbIX YT OJIbHbIX MITACTOB

'Bnacenko B.B., *XXumneHok [J.M.
lI/IHcmumym eceomexnuyeckot mexanuxku um. H.C. Ilonaxoea HAH Ykpaunei, T ocydapcmeeHnoe
npeonpusamue « Topeyky2ons»

Annotation. The results of experimental studies of hydrodynamic impact in industrial conditions Separate
Enterprise “Mine “Tsentralna” State Enterprise “Toretskvuhillia” are given. The object of study is the processes occurring
in a stressed gas-saturated carbonaceous massif with hydrodynamic effects on it. The subject of the study is the
parameters of the hydrodynamic effects method on a stressed gas-saturated carbonaceous massif. Research methods -
analytical, mine experimental research. The aim of the work is adjusting the parameters of the hydrodynamic impact |
method through one underground well to coal seams that are prone to gas-dynamic phenomena before completion them
in the conditions SE “Mine “Tsentralna” SE “Toretskvuhillia”. The hydrodynamic impact is designed to reduce the gas-
dynamic activity of the coal seam and the rocks surrounding it. The high efficiency of the hydrodynamic impact method is
confirmed by the successful long-term practice of using it for the degassing of coal seams and getting them to a
outburst-prone state. This makes hydrodynamic impact one of the most promising direction in the management of the
rock mass state with the purpose of its degassing and reduction of gas-dynamic activity. The forces of rock and gas
pressure are used more fully as active forces, and the vibrational properties of system "the coal seam — enclosing rocks"
are activated with this action method. Hydrodynamic impact was applied to the coal seam before it crossed the mine
workings. The method involves impacting a coal seam through a well drilled from the bottom of an intermediate crosscut.
A well is drilled through a rock plug in the soil of a coal seam. The article describes used equipment, parameters of the
well, mining geological and technological characteristics of coal seams. The order of experimental studies and the
results of hydrodynamic impact on coal seams m, — “Tonkyi” and ms — “Tovstyi” are given. It was found that the
hydrodynamic impact on the coal seam through one well with a diameter of 100 mm, which is drilled from the bottom of
the open-cut mine with a cross section of up to 12.3 m2, leads the coal seam to a nonoutburst-prone state on a site with
a radius of 4.1 to 16.9 m. The method parameters are adjusted.
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Introduction. The prevention of the manifestation of gas-dynamic phenomena
(GDP) in coal mines is given special attention and a number of methods have been
developed. A special place is adopted by the processes of impact on the coal seam,
which help prevent GDP by changing the state of the coal seam [1]. These methods
include hydrodynamic impact (HDI).

The high efficiency of the HDI method is confirmed by the successful long-term
practice of using it for the degassing of coal seams and getting them to a outburst-
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prone state. [2]. This makes HDI one of the most promising direction in the
management of the mountain massif state with the purpose of its degassing and
reduction of gas-dynamic activity. The forces of rock and gas pressure are used more
fully as active forces, and the vibrational properties of system “the coal seam —
enclosing rocks" are activated with this action method. [3, 4].

The HDI method involves drilling a technological well onto a coal seam through a
five-meter rock bridge. As a result of the impact, is coal softening, its moistening and
degassing of the seam, which prevents the manifestation of signs of GDP.

The aim of the work is adjusting the parameters of the HDI method through one
underground well to coal seams that are prone to GDP before completion them in the
conditions SE “Mine “Tsentralna” SE “Toretskvuhillia”.

Research objectives:

- identify elements of the HDI technology, the adjustment of which will lead to an
increasing in the efficiency of processing the coal seam;

- perform a series of industrial tests of the HDI method before completion the coal
seams with a sectional tunnel;

- analyze of mine instrumental measurements;

- based on the findings to implement the parameters correcting of the HDI
method.

The object of the research is the processes occurring in a strained gas-saturated
coal and rock massif at HDI on it, through a well drilled from the bottom of the
intermediate cross-seam through the rocks of the soil to the coal seam.

Methods. Explore operations of the HDI method for outburst-prone coal seams
before completion them through one well was performed in an industrial
environment. The operations were carried out in accordance with the “Methodology
of acceptance (industrial) method testing of opening coal seams prone to GDP using
hydrodynamic effects with crossdrift” [2].

Industrial trial of method performed on the coal seams m, - “Tonkyi” and ms;-
“Tovsty1” in the conditions SE “Mine “Tsentralna” SE “Toretskvuhillia”.

Equipment for performance HDI.

Equipment for HDI (Fig. 1) on the seam is comprised of pumping station,
hydrodynamic impact device (HID) [5], control panel and high-pressure hoses.
Pumping station powered by pneumatic engine. The hydrodynamic impact device is
comprised of connected spring mechanism of a hydraulic cylinder and a high
pressure valve. High pressure gate valve (HPDV200/4) with a flow area of 96 mm in
diameter, operating pressure up to 30 MPa. The hydraulic cylinder is designed for a
pressure of 20 MPa. The remote controller consists of an oil pump driven by
hydraulic cylinder and pressure gauges. The remote controller is connected to the
hydraulic cylinder with high-pressure hoses [6].

Site preparation

HDI to the coal seam was performed through a well drilled through the rocks of
the seam soil. The wells were drilled from the bottom of the intermediate crossdrift of
the 111 eastern and 11l western fringedrift on the horizon of 1146 m (Fig. 2). Cross-
section of the crossdrift in the drifting S¢,=12.3 m?.
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Figure 1 — The layout of equipment HID in the working: 1 — coal well; 2 — rock well; 3 — core-shell;

4 — HID; 5 — pressure gauge; 6 — high pressure hoses for water supply; 7 — pumps; 8 — HID control

panel; 9 — high pressure hoses for controlling the HID; 10 — pump supply hose; 11 — fire protection;
12 — sensor gas control equipment
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Figure 2 — The layout of the technological and measuring wells: 1-4 - control wells,
| - technological well

To conduct HDI [2], one technological and four control wells were drilled for the
seam. The pressure gauge were installed at the control wells to monitor the reservoir
gas pressure.

The technological well was drilled in two stages: drilling a well with a diameter
up to 80 mm to the designed length; underreaming of the well rock part to a diameter
of 150-190 mm.

Technological well surrounded by metal pipes. Diameter of pipes is from 105 to
115 mm. The well was planted on the thickness of the rock plug. The tubular space
was filled with sand-cement mortar using compressed air.
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The length of the protuberance part in working of the pipe with the mounting
flange was 0.5-0.7 m. After immobilization of the mortar on the mounting flange of
the core-shell was installed HID and performed the installation of the necessary
equipment.

Installation of equipment and its adjustment was carried out during one shift.

Results and discussion. Characteristics of coal seams ms - “Tovstyi” and m, -
“Tonkyi”.

Under the conditions of a mine field, the coal seam mj3 - “Tovstyi” has a thickness
of: geological - 1.42-1.90 m; working - 1.30-1.65 m; removable - 1.72-2.20 m. The
incidence angle of the seam and rocks 55-62°. Coal seam throughout the panel mine
section sustained in thickness and structure. The structure of the seam is complex.
The seam coal is brittle, the fracture is uneven, the coal is easily exfoliated, coked,
grade G. type of coal disturbance Il. Natural gas content 18-20 m*/ton d.a.r.m.
(m*ton of dry ash-free rock mass) volatile-matter yield 29.0-32.2 %. With the
removal to the west, the gas-dynamic activity of the seam decrease. coal hardness on-
scale of prof. Protodyakonova 1.0-1.2, unit weight 1.32 ton/m®.

The seam is dangerous due to coal and gas outburst, coal fall, coal dust
explosibility, not given to fire breeding, not dangerous to rock burst shock. Workings,
traversed by the seam mj3 are not dangerous for the breakthrough of methane from the
soil.

There are no faultings in the field of the extraction district. Zones with unstable
lateral rocks can occur.

Depth of operations - 1026-1146 m.

Coal seam m, — “Tonkyi”, is dangerous due to coal and gas outburst, coal fall,
coal dust explosibility. The seam of complex structure, the total normal thickness
1.1 m and the angle of incidence 62°.

Seam structure:

- coal slate, loose, incompetent, with coal and argillaceous shale seam, thickness
seam 0.53 m;

- argillaceous shale lenticular structure alternate with coal and carbon-bearing
shale, incompetent, thickness 0.25 m;

- semilustrous coal, subaverage strength, alternate with coal shale, thickness
0.32 m, type of coal fracturing II-III.

Natural gas content — 19 m*/ton d.a.r.m.)

Coal seam m, — “Tonkyi” are not practiced currently.

Points of order HDI
HDI on coal seam is performed after hardening of the grouting mortar.

Water is injected with pumping station from at technological well through the
HID. Injection is carried out in the filtration mode — 30-40 I/min.

For this process in the well water was supplied from the mine fire part in the
filtration mode at a rate 30-40 I/min. When reaching pressure at the well 2-7 MPa
carried out a sudden depressurization by opening the wedge gate HID.
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The feed and discharge cycles of the fluid are repeated until the extraction from
the technological well estimated amount of the destroyed coal. The radius of the
treatment area of the lower part of the band was determined by the formula [2]

M
R0: —:;:s ms
2-10 tmy

where M. — mass of coal yield from labored zone, t; m — depth of seam, m; y — coal
unit weight, ton/m?®,

All parameters of the impact process are recorded with devices installed at the
remote operating panel.

Results HDI.

To adjust the method parameters of six coal seams were processed in conditions
SE “Mine “Tsentralna” SE “Toretskvuhillia”.

HDI on coal seam m, - “Tonkyi” from mine face manufacturing crossdrift No27
site Ne41-1146 m operate during 4 h. 14 min. 25 cycles of exposure were performed.
A pressure of up to 7 MPa was created, but the process of extracting coal and gas
through the well did not start. To implement HDI in full was failed. During the entire
implement process, the reservoir gas pressure was zero. Measurement of reservoir gas
pressure was performed by gauges in control wells (Fig. 1).

Further formation processing has been performed in the water injection into the
formation mode according to the [7].

HDI on coal seam mj3 - “Tovstyi” from mine face manufacturing crossdrift Ne27
site Ne41-1146 m operate during 177 min. 22 cycles of exposure were performed. The
maximum injection pressure was 5.0 MPa. In the process injection through the well
extracted 12.0 tons of coal. This indicates a treated area with a radius 12.4 m. During
the impact, the concentration of methane in the bottom of the intermediate
manufacturing crossdrift did not exceed 2 %. The coal seam was degassed in the area
333 m®. Seam drilling in m; - “Tovstyi” in manufacturing crossdrift Ne27 carried out
without signs of gas-dynamic phenomena.

The following four HDI are similar. In the process of which the estimated amount
of coal was extracted from wells. The HDI results for outburst coal seams are shown
in Table 1.

Table 1 — Results of hydrodynamic impact
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At the completion of gas-saturated coal seams m,- “Tonkyi” and m3 - “Tovstyi”
there were no signs of gas-dynamic phenomena. Monitoring of the effectiveness
taken measures was carried out to extract the estimated amount of coal.

The practical value consists in the fact that the completion of six outburst-prone
seams took place without signs of gas-dynamic phenomena, there were no
interruptions of work on the gas factor when approaching the coal seam and moving
away from it.

Conclusions.

1. It has been established that HDI through one well with a diameter 100 mm,
drilled through the rock plug of soil seams with a thinness of more than 5 m along the
normal from the working face of the completion production section in the excavating
of up to 12.3 m? to the coal seam, in an amount from 14 to 32 cycles the treatment of
at least 2% of coal causes the coal seam in a outburst-prone state on a site with a
radius of 4.1-16.9 m.

2. As a result of industrial testing of the method, the HDI parameters for the coal
seam were corrected:

- number of the technologies wells, pcs. 1;

- impact process pressure, MPa 3-7;

- number of cycles, cycle 14-32.
REFERENCES

1. Guselnikov, L.M., Osipov, A.N. and Ganshevskiy, S.P. (2000), “Improving methods for enhancing gas evolution during
degassing of unloaded coal seams”, GIAB, no. 2, pp. 93-95.

2. Sofiiskyi K.K., Zhytlonok D.M., Gavrylov V.l., Vlasenko V.V. and Petukh O.P. (2015), Gidrodinamicheskie sposoby
vozdeystviya na napryazhonnye gazonasyshchennye ugolnye plasty [Hydrodynamic methods of impact on stressed gas-saturated
coal seams], Shidnyi Vydavnychyi Dim, Donetsk, Ukraine.

3. Sofiyskiy, K.K., Baradulin, V.G., Aleksandrov, V.G. and Vorobev E.A. (1998), “Method for the extraction of methane from
coal seams”, Shornik nauchnykh trudov NGA, no. 5, pp. 128-131

4. Churadze, M.V. (2000), “Methods of hydraulic action on coal seams to combat sudden rush of coal and gas”. GIAB, no. 7,
pp. 219-222

5. Amelin, V.A., Baradulin, Ye.H., Demidov, I.P., Nechytailo, V.O., Portianko, V.P., Sylin, D.P., Sofiiskyi, K.K. and Shmelov,
M.O., Institute of Geotechnical Mechanics named by N. Polyakov of National Academy of Sciences of Ukraine (1997), Prystrii dlia
hidrodynamichnoi dii na vuhilnyi plast [Device for hydrodynamic impact on the coal seam], State Register of Patents of Ukraine, Kyiv,
UA, Pat. No. 19956.

6. Vlasenko, V., Agaiev, R., Dudlia, K., Kyrychenko M. and Prytula D. (2017), “On the Possibility of Coalbed Methane
Extraction as a Source of Energy under the Hydrodynamic Impact on the Outburst Coal Seam”. Advanced Engineering Forum
Submitted, Switzerland: Trans Tech Publications, no. 25, pp. 106-112

7. Ukraine Ministry of Coal Industry (2005), 10.1.00174088.011:2005. Pravyla vedennia girnychykh robit na plastakh, skhylnykh
do gazodynamichnykh yavishch [Rules of mining on the seams, which propensity to gas dynamic phenomena], Ukraine Ministry of
Coal Industry, Kiev, Ukraine.

CNCOK NITEPATYPU

1. 'ycenbhukos, J1.M., Ocunos A.H., MaHwesckuin C.M. CoseplueHCTBOBaHME CNOCOBOB aKTMBM3aLMW ra3oBblgeneHns npy
[erasaLuu HepasrpyeHHbIx yronbHbix nnactos // TUAB. 2000. Ne2. C.93-95.

2. Cocpuinckmin K.K., FaBpunos B.W., Xutnenok .M., Bnacexko B.B., MeTyx A.MN. T'mapoamHamuyeckne cnocobbl BO3RencTeus
Ha HanpshkeHHbIE ra30HaChILLEHHbIe YromnbHbIE MnacTbl: MoHorpadus. [JoHeusk: CxigHuin BuaasHuuuit gim, 2015. 364 c.

3. Cocpunckuin K.K., Bapagynuu E.I"., Anekcangpos B.I"., Bopobbes E.A. Cnoco6 gobbium meTaHa u3 yronbHbix nnactos / // C6.
Hayy. Tp. AFA. OHenponeTtposck, 1998. Ne5. C. 128-131.

4. Yypapnse M.B. Cnocobbl rugpaBnmnyeckoro BO3AENCTBUS Ha YronbHbIe MiacTbl 4115 6opbbbl ¢ BHE3anHbIMM Bbibpocamu yrms
nrasa // TWAB. - 2000. - Ne7. — C.219-222.

5. Mat. Ne19956, UA, MIMK 21 C 45/00, E 21 F 5/00 MpucTpiin ans rigpoguHamiyHOro BMNWBY Ha BYrinbHUA nnact /
B.A. Amenin, €.I'. bapagyniH, I.MN. Oemigos, B.O. Heuutaino, B.M. Moptsaxko, O.M. Cunin, KK. Codiiicekmin, M.O. LLmensos;
3asBHuK i natentoBnacHuk IFTM HAH Ykpainn. — Ne4445214/22-03; 3assneHo 20.06.88 ; Hagpyk. 25.12.1997 ; npiopuTeT Big
20.06.88, bton. Ne 6.



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexHiuna mexanika. 2019. No 148 35

6. V. Vlasenko, R. Agaiev, K. Dudlia, M. Kyrychenko & D. Prytula (2017), «On the Possibility of Coalbed Methane Extraction as
a Source of Energy under the Hydrodynamic Impact on the Outburst Coal Seam», Advanced Engineering Forum Submitted,
Switzerland: Trans Tech Publications, (25), 106-112.

7.MpaBuna BefeHHs ripHWYMX pobIT Ha nnactax, CXWNbHUX A0 rasoguHamiuHux seuw; COY 10.1.00174088.011:2005. —
[YwHani Big 2005-12-01] / O.M. bproxaHos, O.B. AradoHos, A.B. AHumdepos [Ta iH.]. Odiu. Bua. K.: MiByrnenpom Ykpainu, 2005.
224 c. (HopmatusHuin gokymeHT Minyrnenpomy Ykpainu. CtaHgapT).

About the authors
Vlasenko Vasyl Victorovych, Candidate of Technical Sciences (Ph.D.), Senior Researcher of Department of Underground
Coal Mining Technology, Institute of Geotechnical Mechanics named by N. Poliakov of National Academy of Sciences of Ukraine
(IGTM, NAS of Ukraine), Dnipro, Ukraine, VVVlasenko@nas.gov.ua
Zhytlonok Dmytro Musiyovych, Doctor of Technical Sciences (D.Sc.), Adviser, State Enterprise “Toretskvuhillia®, Toretsk,
Ukraine, igtmdep16@gmail.com

Mpo aBTOpiB
Bnacexko Bacunb Bikmopoguy, KaHAMAAT TEXHIYHWUX HayK, CTapLUMii HaykoBWMiA cniBpOBITHUK Bigainy npobnem TexHonorin
nig3eMHoi po3pobkyM BYriNbHUX POOBMLL, IHCTUTYT reoTexHiuHoi MexaHiku iM. M.C. MonsikoBa HaujioHanbHOi akagemii Hayk YkpaiHu
(IF'TM HAH Y«kpainu), Hinpo, Ykpaina,VVViasenko@nas.gov.ua
Xumnborok Omumpo Mycilioguy, [OKTOP TEXHIYHWMX HayK, KOHCYMbTaHT, [lepkaBHe MignpuemcTBo «TOpPeLbKBYTinmsy, TOPELbK,
YkpaiHa, igtmdep16@gmail.com

AHoTauis. HaBeaeHo pesynbTaTti ekcnepuMeHTanbHUX AOCHIMKEHb TigpoaMHaMIYHOT Ail B NPOMMCIIOBUX YMOBaX
B «LWaxra «LleHTpansHa» AN «Topeysksyrinnsy. OB'ekT gocnigxeHHs — npouecy, Lo BiabyBaloTbCA B HAanpyXeHoMy
rasoHacy4yeHoMy BYrNenopogHOMY MacuBi Npy rigpoguHamiyHin il Ha Hboro. lNpeameT OOCHiMKEHHS — napameTpu
cnocoby rigpoarHamivHOI Aii Ha HaNpYXXeHW ra30HacKYeHN BYrNenopoaHnii macus. MeToam AoCnimgkeHb — aHaniTUYHI,
LIaXTHi ekcnepuMeHTanbHi aocnimkeHHsl. Meta poboTh — KopuryBaHHsi napameTpie cnocoby rigpoanHamiyHoi Aii vepes
OAHY Nig3eMHY CBEPANOBMHY Ha BYriflbHi NACTW, SKi CXWIBHI A0 NPOSIBY ra3oguHaMIYHUX SBULL, nepes X PO3KPUTTSM B
ymoBax Bl «llaxta «LleHTpansHa» [N «Topeubksyrinnsy. igpoguHaMivHy Ail0 3aCTOCOBYIOTb 3 METOK 3HUKEHHS
ra3odMHaMiYyHOi aKTMBHOCTI BYFNIbHOrO Mnacta Ta BMilytuMx 1oro nopigd. Bucoky edekTuBHiCTL  cnocoby
rigpoAMHaMivHOI Aji ninTBEpAXKYE yeniluHa BaratopiyHa npaKkT1ka 3aCTOCyBaHHS MOro ANns Aerasauii BYrinbHUX NNacris i
NpVBEAEHHS iX y BIknaobesneyHnit ctaH. Lie pobuTb rigpognHamivHy Aito 0gHMM 3 HaWbINbLL NePCNEKTUBHMX HANPAMKIB
Y NUTaHHI KepyBaHHA CTAHOM FiPCbKOTO MacvBy 3 METOK MOro Aerasauil i 3HWKEHHS ra3ogmHaMiYHOi akTuBHOCTI. [pu
Takomy C€nocobi BNAMBY B SKOCTI aKTWBHMX CWUM MOBHIlLE BMKOPUCTOBYIOTBCS CWUMM TiPCbKOrO i ra3oBOrO TUCKY i
aKTMBI3YIOTLCS  KONMMBAsbHI BMACTUBOCTI CUCTEMW «BYTiNMbHUMM NnacT — BMillytodi nopoau». Byno 3actocoeaHo
riapoAMHaMIYHY Zit0 Ha BYriNbHUIA NNAcT nepeg NEpPeTMHOM WOro ripHuyok Bupobkot. Crocid nepepbayae fio Ha
BYTiNbHUI MNacT 4Yepes3 CBepAsIoBUHY, NpobypeHy 3 BMOOK NpoMiXHOMO KBepluiary. CeepanoBuHy Oypsitb uepes
nopogHy npobKy B rPyHTi BYrifbHOro mnacta. Y CTaTtTi onucaHo 06nafHaHHs, WO BMKOPWUCTOBYBamM, mapameTtpu
3aKnafeHHs CBEPANOBUHM, FPHWYO-TEOMNOriYHi Ta FPHWYOTEXHIYHI XapaKTEPUCTUKM BYriNbHWX nnactiB. HaeepeHo
MOPSOOK BUKOHAHHS €KCNEPUMEHTaNbHWUX AOCHIMKEHb Ta pesynbTaTyt rigpoguHaMiYHOl Aii Ha ByrinbHIi nnactun mp —
«TOHKWA» i m3 — «TOBCTWUA». BCTaHOBNEHO, WO riApOAMHaMIYHA [iS Ha BYTiMbHWUIA NacT Yepe3 OAHYy CBEPAOBUHY
piametpom 100 mm, sika npobypeHa 3 BUOOKD PO3KPMBAKOYOI BUPODKM 3 NEpPeTMHOM 40 12,3 M2, NPMBOAUTL BYTINBHMIA
nnacT y BukMgo6e3neyHuin CTaH Ha ginsHui pagiycom Big 4,1 go 16,9 m. CkopurosaHo napameTpu cnocofy.

KntouoBi cnosa: rigpognHamiyHa gisi, rasoguHamiyHe sBuLLe, BYTiNbHUIA NAacT, BUKMOOHEOE3NEYHWIA BYTiNbHUIA
nnacr.

AHHoTauums. lNpuBeaeHbl pesynbTaThl SKCNEPUMEHTANbHBIX UCCMEeAoBaHU MMAPOAMHAMUYECKOrO BO3OENCTBIS B
npombliwneHHbIx yenosusx Ol «LaxTa «LleHTpanbHasy [T « Topeukyronby.

ObbekT nccnegoBaHns — NPOLECCHI, NPOUCXOAALLME B HAMPSKEHHOM ra3oHACbILLEHHOM YrienopoaHOM Maccuee
npy rMapoaMHAMUYECKOM BO3OENCTBUM Ha Hero. [peamMeT uccnenoBaHns — napameTpsl cnocoba rapoauHaMnYeckoro
BO3LENCTBIS HA HaNPSPKEHHbIM ra30HAChILEHHbIA YrNenopoaHbln Maceyus. MeTogdbl UCCneaoBaHNin — aHanUTUYECKKe,
LUaXTHble  3KCTIepUMeHTanbHble  uccnepoBaHus. Llenb  paboTbl —  KOPPEeKTMpOBKA NapameTpoB  cnocoba
TMOPOAMHAMUYECKOTO BO3LENCTBMS Yepe3 OfHYy MOA3EMHYK) CKBaXMHY Ha YrofbHbIE MAacTbl, KOTOPbIE CKMOHHbI K
NPOSIBNEHNIO  ra30fMHAMUYecKuX SBneHuin, nepeg ux BekpbiTvem B ycrosusix Ol «llaxta  «LleHTpanbHas»
M «TopeLkyronb».

MMApPOAMHAMUYECKOE BO3LENCTBME MPUMEHSIOT C LEMb0 CHKEHUS Ta30AMHAMUYECKON aKTUBHOCTW YrOMNbHOMO
nnacta W BMeLaKLwunx ero nopod. Beicokylo adhdekTMBHOCTL crnocoba MOATBEPXKAAET YCMELIHas MHOTOMNETHAS
npaKTVKa NPUMEHEHNS ero Ans AerasaLumn YrofbHbIX NNacToB U NPUBEAEHUS WX B HEBLIBPOCOONACHOE COCTOSHME. 3TO
A€enaeT rmapoayHaMMYeckoe BO3LenCTBMe OOHUM U3 Haubonee nepcrnekTUBHbIX HanpaBfeHW B BONPOCE ynpaBneHus
COCTOSHWEM TOPHOMO MaccuBa C Lienblo €ro gerasauut U CHUKEHUS rasoguHaMWUyeckor akTuBHOCTW. [pu Takom


mailto:VVVlasenko@nas.gov.ua
mailto:igtmdep16@gmail.com
mailto:VVVlasenko@nas.gov.ua
mailto:igtmdep16@gmail.com

36 1SSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniyna Mexanika. 2019. Ne 148

cnocobe BO3LeNCTBUS B Ka4yeCTBe akTUBHbIX cur Bonee MorHO MCoMb3yTCA CUMlbl TOPHOTO U ra3oBOro AaBneHus u
aKTUBM3MPYOTCS KonebaTenbHble CBOACTBA CUCTEMBI «YrOMbHbIA MACT — BMELLALOLLME NOPOabI».

[pUMEHSNM MMAPOANHAMUYECKOE BO3AEICTBIE HA YroNbHbIA NNacT nepen nepeceyeHne ero ropHon BbIpaboTKon.
Cnocob npegnonaraeT BO34ENCTBIE HA YroMbHbINA NacT Yepes CKBaMHy, MPOBYPeHHY0 M3 320608 MPOMEXYTOYHOro
kBepwnara. CkBaxuHy GypsT Yepe3 nopogHyto npobky B noyBe yronbHOro nnacta. B ctatbe onucaHo Mcnonbayemoe
obopynoBaHue, napameTpbl 3anOXKEeHWs CKBaXWHbl, FOPHO-FEONOrMYeckne W TOPHOTEXHUYECKUE XapaKTEpUCTUKN
YronbHbIX NnactoB. [lpuBedeH NOPSOOK BbLIMONHEHUS  9KCMEPUMEHTarbHbIX  UCCNEeAOBaHMA U pesynbTaThl
TMOPOAMHAMUYECKOrO BO3AENCTBUS Ha YrofbHble NAacTbl My — « TOHKUA» U M3 — « TONCTbINY.

YCTaHOBMEHO, YTO MAPOAMHAMUYECKOE BO3LENCTBME HA YrOMbHbIA MAAcT Yepe3 OfHY CKBaXMHYy AMAMETPOM
100 mm, koTopas NpobypeHHyH U3 3ab60s BCKpbIBatoLLen BbipaboTki ceyeHnem 4o 12,3 M2, NPUBOAMT YroNbHbIN NNacT B
HeBbIOPOCOONAcHOE COCTOSHME Ha yyacTke paguycom oT 4,1 oo 16,9 m. CkoppekTupoBaHbl napameTpbl cnocoba.

KnioueBble cnoBa: rMgpoaMHamMuyeckoe BO3LENCTBUE, ra3ognHaMUYecKoe BO3OENCTBME, YrOMbHbIA NAacT,
BbIBPOCOONACHbIN YrONbHbINA NIACT.

Cmamms Haditiwna do pedakuii 18.07. 2019.
PexomerdosaHo do dpyky d-pom mexH. Hayk C.A. KypHocosum.



