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Abstract. The results of hydroimpulse loosening method parameters studies of outburst coal seams in the faces of
the preparatory workings by the APSS-1 system are given in the article. The results of monitoring and evaluating the
effectiveness of hydraulic loosening in the static and pulsed fluid injection mode, the main provisions of the developed
methods and additions to the methods of acoustic control for the purpose of their use in hydroimpulse exposure are
presented.

The use of the APSS-1 system to control the parameters of the hydro-pulse impact required additional studies. This
determined the purpose and objectives of the work. The control of the discharge zone, the liquid injection pressure, the
period of the active hydraulic loosening process and the emission factor allowed the adjustment of the acoustic control
parameters. The acoustic signal parameters are used to study the stress-strain state of rocks in the formation roof.

Evaluation of the method's effectiveness is carried out by comparing the results of static and pulsed modes of fluid
injection.

It is established that the use of pulsed fluid injection leads to a decrease in the active stage of the hydraulic loosening
process and an increase in its efficiency. The influence of hydroimpulse exposure is recorded at a distance of more than
20 m, which indicates a uniform (without delay) development of deformations in the rocks of the formation roof. This
leads to a reduction in front of the bottom of the mine by at least 25% of the array tension and an increase to 74% of the
low-frequency component of the dynamic load.

The use of hydroimpulse hydraulic loosening of outburst coal seams can significantly reduce the active stage of the
hydraulic loosening process and increase the safe zone of excavation to the depth of well drilling. In order to maintain
the maximum pace of workings out, measures must be carried out continuously every 6-7 meters by a combine with
coal.
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Introduction. The safety of mining operations in seams of endangered and
dangerous on sudden emissions of coal and gas is regulated by "Rules ..." [1].
Forecast of gas-dynamic events (GDE) and evaluation of the effectiveness of
prevention techniques held at the opening of the strata at the preparatory workings
and mining. Therefore, the development of a new method of pulse cultivation of coal
seams in the faces of development workings was carried out with the use of
prediction and control of life threatening situations: initial speed of gas emission, the
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amplitude-frequency characteristics of the acoustic signal system APSS-1, acoustic
emission massif apparatus ZUA-98 [2-9].

The monitoring and evaluation of the effectiveness of pulse cultivation by the
results of the control system APSS-1 was performed in the SP "Mines "Sukhodol-
East" in terms of the reservoir is* horizon of 915 meters. A complex of measures to
prevent life threatening situations, it was envisaged that the forecast "is dangerous"
performed activities to pulse loosening a coal seam with the subsequent control of the
effectiveness of using the apparatus of APSS-1 [10-13]. If the control and evaluation
of the effectiveness of pulse loosening a coal seam in the mode of pulse discharge of
the liquid by an initial speed of gas emission has not caused difficulties, the use of the
system APSS-1 and equipment ZUA-98 required additional research and adjustment
of parameters of acoustic control. This defined the purpose and objectives of the
research.

In this work the results of research of hydraulic impulse loosening a coal seam is*
horizon of 915 meters in the conditions of mines "Sukhodol-East” PJSC
"Krasnodonugol” in the amplitude-frequency characteristics of the acoustic signal
system APSS-1.

The main content of the work. In mining-experimental work examined the
parameters of gas-dynamic condition of coal seams, the parameters of static and
pulsed modes of the discharge liquid. For comparison the results of the performed
assessment of the effectiveness of the method.OcroBHOe conepikanne paGOTHI.

For the discharge of fluid used serial pump installation 2UGNM, UNI-01 and the
UNR. The hydro-pulse impact device [2] used a cavitation generator I'K-2,5. The
depth of drilling production wells | ranged from 6.0 to 8.0 meters, filtration of the
well If = 2.0 m, the depth of the sealing water seal "Taurus" l;>4,0 m

Technological wells, test holes, and seismograph were located in the face of
development in accordance with the technological scheme of pulse loosening a coal
seam and methods for control of acoustic parameters [1].

Evaluation of the effectiveness of activities carried out by matching the
parameters of the normative way of pulse loosening a coal seam in the static mode of
injection fluid and the method of pulse cultivation. During the work carried out 35
cycles of static discharge fluid and 30 cycles of hydroimpulsive impact. The total
length of the workings was about 1.2 km away.

Pulse loosening a coal seam under static liquid injection stop at the command of
the system operator APSS-1 "the active process completed” if the fall discharge
pressure of not less than 30 % of the set. The results of the control pulse loosening a
coal seam recorded in the log event and stored in the computer database of the
operator of the APSS-1.

As an example, table 1 shows the thinned data results of research on the state of
the array when of pulse loosening a coal is" in the bottom 25 of the ventilation drift.

The use of software complex "Prognoz 4,0" allowed to maintain control of the
zone of discharge, record the discharge pressure of the liquid, the period of active
process pulse loosening a coal seam and the ratio of outburst hazard.
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Table 1 — The results of studies of pulse loosening a coal is* seam reservoir in the bottom 25 of the
ventilation roadway system APSS-1 with the software package "Prognoz 4.0"

The exposure time,
Mode No Kv Discharge Fp Fp (minutes)
discharge, outburst (resonance secondar -
well Zone, M active .
mark hazard frequency) y just
process
pulse 1 0,69 4,3 60; 120; 160 113,3 16 16
PK21+7,5 2 0,67 6,0 60; 120; 160 113,3 0,0
pulse 1 0,49 6,0 80;120; 140 113,3 3 93
PK22+9,5 2 1,89 6,0 60;360; 480 300 20
pulse 1 0,79 6,0 60; 140; 200 133,3 19 215
PK23+4,0 2 2,06 3,0 20; 160; 180 120 2,5 ’
static 1 7,65 0,0 240; 280; 560 360 14,3 563
PK24+5,0 2 6,49 2,8 240; 280; 320 280 42 ’
static 1 1,31 1,3 140; 260; 280 226,6 20 36
PK25+0,5 2 3,93 0,0 180; 280; 360 273,3 16

On the computer monitor of the operator in real-time display low-frequency
component and the resonance frequency of the acoustic signal, evaluation of the
effectiveness of pulse loosening a coal seam and safe recess depth. To control the
pulse cultivation was adjust the low-frequency component and the resonance
frequency. An example of the results of research and mapping the frequency
components shown in Fig. 1 and 2 [8].

- s -

hydraulic loosening effectively

Figure 2 - The distribution of resonance frequencies with pulse effects
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The maximum and final pressure of the pressurization fluid in the borehole was
determined by the manometer of the device [2]. From the bottom output information
Is transmitted to the operator of the APSS-1 and recorded in the computer database.
Comparison of the results of control of static and pulsed modes of the discharge has
allowed to establish that pulse cultivation leads to a reduction in the cost of
preventive measures. The flow rate and time of discharge is reduced by more than
50%, and the active stage of the process of pulse loosening a coal seam. The
discharge zone increases from 3.5 to 6 meters.

Simultaneously with monitoring the effectiveness of pulse loosening a coal seam
system APSS-1 was conducted acoustic studies of stress-strain state of rocks in the
roof of the reservoir. It is established that the influence of the process of pulse
exposure is fixed up to 22.5 m (Fig. 3). It shows the development of deformation in
the rocks of the seam roof at a distance of over 10 meters and uniform (without
delay) their development [8].
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Figure 3 - The distribution of weak contacts in the roof rocks

The definition of weak contacts, which are formed in the array enclosing rocks
when pulse loosening a coal seam, allowed in real time to process the acoustic signal
and determine the ratio of outburst hazard, the unloading area and the effectiveness of
hydroimpulsive (Fig. 4).
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Figure 4 - An example of mapping the results of the determination zone discharge
system APSS-1 under static and pulsed modes of the discharge
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By results of researches it was found that the pulse loosening in the process of
deformation involved a much larger portion of rock masses. This reduces ahead of
the bottom output is not less than 25% of the tension of the array (Ky) and increased
to 74 % of the value of the low-frequency component. Collectively, the use of hydro
pulse action leads to increased efficiency pulse loosening a coal seam, increase safe
digging coal from 4 feet to the depth of drilling and allows you to increase the speed
of production in 2-3 times.

However, it should be noted that in the process of conducting a mining pilot
studies, there were cases when due to technological reasons pulse loosening a coal
seam was carried out unevenly (7 to 15 m). In these areas, after 2-3 cycles
(1,2..1,8 m) of continuous operation of the harvester, the coefficient of outburst
hazard was increased. In these conditions, visual inspection of slaughter output in the
process of discharge of the liquid, the surface layer is covered with scales of
supermelodic separated from the coal in an atmosphere of development and can be
seen in the beam of light. The feelings attached to the layer of the palms and their
Association with the manifestation of the vibration on the stand, the frequency range
Is from 900 to 1500 Hz.

The results of these observations indicate that to maintain the maximum rate of
excavations necessary to carry out events every 6-7 meters, which corresponds to the
depth of drilling production wells.

Conclusions. Comparison of average parameter data static and pulsed modes of
the discharge fluid, mounted on the control parameters the efficiency of getrowsdata
system APSS-1 allowed us to draw the following conclusions.

1. Adjust the low-frequency component and the resonance frequency of the
acoustic signal allowed to consider the frequency component of dynamic load pulse
discharge. It is possible to use the instrument of APSS-1 for control and assessment
of efficiency of pulse loosening a coal seam, dangerous on sudden emissions of coal
and gas.

2. Found that if you pulse the loosening of coal layers in the process of
deformation involves strata of rocks, with a capacity of up to 22.5 m. This leads to a
reduction of at least 25 % of the tension of the array (Ky), uniform (without delay)
the development of deformations in the roof of a coal seam at a distance of over 10
m.

3. The use of hydro pulse coal seams allows in times to reduce the active stage of
the process of hydrocyclone and increase the safe zone of excavation to the depth of
drilling. To maintain the maximum rate of the workings of events should be held
regularly at intervals of 6-7 metres.

The author Express gratitude to the scientific employees of Makeyevka research
Institute for their assistance in conducting studies of hydro-pulse impact in conditions
of mines of PJSC "Krasnodonugol."
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AHoTauif. Y cTaTtTi BUKNageHi pesynbTaTi OOCHiMKEHb MapaMeTpiB Cnocoby rigpoiMmyrbCHOr0 PO3MyLLYBaHHS
BUKMAOHEDE3NeYHNX BYriNbHUX nnacTiB y Bubosx nigrotoBumx Bupobok cuctemoto AMNCC-1. MpueegeHi pesynbtatu
KOHTPOIIO | OLHKM €DEKTUBHOCTI MigpopOo3nyLLyBaHHS B CTAaTUYHOMY i iMMYNbCHOMY PEXUMI HarHiTaHHs PiguHK, OCHOBHI
NOMOXEHHS PO3POONEHNX METOAMK i AOMOBHEHb A0 METOAIB aKyCTUYHOTO KOHTPOIIO 3 METOH) iX BUKOPUCTOBYBAHHS NMpU
rigpoiMNynbCHIN ai.

BukopuctoByBaHHs cuctemn AMNCC-1 ons KOHTPOMKO napameTpiB rigpoiMnynbCHOI Aii noTpibyBano [oaaTKoBi
pocnigxeHHs. Lie Bu3Haumno mety i 3agadi pobotu.

KOHTPOMb 30HKM PO3BaHTAXEHHS, TWUCK HarHiTaHHa pigWHK, nepiog akTMBHOMO MNpoLUecy riapopo3nyLlyBaHHS i
koediLieHT BUKMAOHEOE3NEYHOCTi [A03BOMMB BWKOHATW KOPEKTYBaHHS MapaMeTpiB aKyCTUYHOrO KOHTpOMw. 3a
napameTpamm akyCTUYHOrO curHanmy Oynu npoBedeHi AOCTIMKEHHS HANPY)XEHO-0eDOPMOBAHOIO CTaHy Mopig B MOKpiBni
nnacra.

OuiHka edpekTMBHOCTI cnocoly BUKOHAHA LUMSIXOM 3iCTaBMEHHS Pe3ynbTaTiB CTATUYHOMO i iMMYNbCHOrO PEeXMMIB
HarHITaHHS pPiguHu.

BcTaHOBMEHO, WO BUKOPUCTAHHS iMMYIbCHOTO HArHiTaHHs PiguMHM NPU3BOAUTL [0 3HWKEHHS aKTUBHOI CTail npouecy
riapOpPO3NyLUYBaHHS | MigBMLLEHHS NOro edheKTUBHOCTI. BNnue rigpoiMnynbeHoi Aii (ikcyeTbea Ha BigaaneHHi binbLue Hix
20 M, WO CBigUMTL NpO piBHOMIpHWIA (6€3 3aTPUMOK) PO3BUTOK AedhopMaLiin B nopodax nokpieni nnacta. Lie npuasoanThb
[0 3HWKEHHs nonepedy BWOOI BMPOOKM He MeHLe Hix Ha 25 % HanpyxeHocTi macuBy i 36inblueHHi0 8o 74 %
BEMUYMHN HN3bKOYACTOTHOI CKNadoBOI AMHAMIYHOTO HAaBAHTAXEHHS.

BukopucTaHHs rigpoiMnybCHOTO Po3nyLUyBaHHS BUKMOOHEDE3NEYHUX BYFiNIbHWUX NAacTiB JO3BONSE 3HU3UTU B pasu
aKTUBHY CTafil0 NpOLECY riapopo3nyLwyBaHHs i 30inbwnTi 6€3neyYHy 30HY BMIMKW 4O TMMOMHM BypiHHS CBEPASTOBUHM.
[ns nigTpUMK1 MakcMManbHUX TeMniB NpoBeaeHHs! BUPOBOK 3axoan HeobXigHO NPOBOAMTM MOCTIMHO Yepe3 KoXHi 6-7
MeTpiB BUIMKW BYrinns kombanHom.

KnrouoBi cnoBa: BrknaoHe6e3neyHni BYrinbHWIA NNacT, rigpoiMnynbcHa Ais, niarotoBya Bupobka, 6eaneka npadi.

AHHoOTauus. B cTatbe M3noXeHbl pe3ynbTaThl MCCNEA0BaHMIA NapamMeTpoB Ccnocoba rapoMMMynbCHOTO PhiXeHNs
BbIOPOCOONACHBIX YrOfbHBIX MAacTtoB B 3ab0sX NOAroToBMTENbHLIX BbipaboTok cuctemon AMCC-1. lMpueegeHsl
pesynbTaTbl KOHTPOMSA W OLEHKN APEEKTUBHOCTY MMAPOPLIXIEHNS B CTATUMECKOM M UMMYNbCHOM PEXUME HarHeTaHus
XUOKOCTU, OCHOBHblE MONOXeHUs pa3paboTaHHbIX METOAMK W OMOMHEHWA K MEeTOAaM aKyCTMYECKOro KOHTPOMS C
LeNb MX UCMONb30BaHWSA NPY TMAPOUMMIYNECHOM BO3LEACTBUN.

Mcnonb3oBanue cuctembl AMCC-1 ans KOHTPONS napameTpoB FMAPOMMIYNBLCHOrO BO3AeicTBUS noTpeboBano
LONOSTHUTENBHbIX UCCNEA0BaHUIA. TO ONPeAEenuro Lenb 1 3agadn paboTb.

KOHTpONb 30HbI pasrpy3ku, OABMEHWs HarHeTaHUs XMOKOCTW, Nepuof akTUBHOTO Mpouecca rMapopbIXneHus K
k03athpMLMEHT BbIGPOCOONACHOCTW MO3BONNN BbIMOMHUTL KOPPEKTUPOBKY MapamMeTpoB aKyCTUYECKOro KOHTpons. Mo
napameTpaMm akyCTUYecKoro curHana bbinv NpoBeAeHbl UCCNeaoBaHUs HanpsHKeHHO-4eOPMUMPOBAHHOMO COCTOSHNS
nopoz B KpOBfie nnacTa.

OueHka agpdpekTrBHOCTM cnocoba BINONHEHA MyTEM COMOCTABAEHUS PE3YNbTAaTOB CTAaTUYECKOTO M UMMYNBCHOrO
PEXUMOB HarHeTaHuUs XUAaKOCTM.

YCTaHOBMEHO, YTO MPUMEHEHUE UMMYMbCHOMO HArHETaHWS XUOKOCTU MPUBOAWUT K CHWKEHUIO aKTUBHOW CTaguu
npouecca rMapopbIXIEHNS U MOBbLIEHWO €r0  IPQEKTUBHOCTU. BnnsHue rMapouMnyrnbCHOrO  BO3AENCTBMUS
cukeupyeTcs Ha yaaneHum 6onee 20 M, 4TO CBUAETENLCTBYET O paBHOMEPHOM (6e3 3agepek) passutumn aedopmanmi


mailto:avalansh@ua.fm
mailto:avalansh@ua.fm

190 ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexHiuna mexanika. 2019. No 147

B nopogax KpoBmM nnacta. OTO MPWUBOAUT K CHWKEHWO Brnepean 3abos BbipaboTkn He meHee yeM Ha 25 %
HaNpsHKEHHOCTI MaccyBa W yBENUYEHUIO A0 74 % BENUYMHBI HU3KOYACTOTHON COCTaBAIOLLEN AMHAMUYECKON Harpy3Ky.

[MpMeHeHMe rMapouMnybCHOTO rMAPOPbIXNEHNS BbIBPOCOONACHBIX YrOMbHbIX MACTOB NO3BONSET B pasbl CHU3NTD
aKTWBHYIO CTaZMI0 MpoLecca rMapopbIXNEHNs 1 yBennunTL 6e30nacHyto 30Hy BbIEMKW A0 riy6uHb! GypeHnst CKBaXMHbI.
[ns nopnepxaHus MakcuMasbHbIX TEMMOB NPOBEAEHUS BbIPabOTOK MEpONpUATIS HE06X0AMMO NPOBOANTL MOCTOSHHO
yepes kaxable 6-7 METPOB BbIEMKY YISt KOMOAHOM.

KntoueBble cnoBa: BbiGPOCOONACHBIA YrOMbHBIA NAACT, MMAPOUMNYNbCHOE BO3AEACTBME, MOArOTOBUTENbHAS
BblpaboTka, 6e3onacHocTb pabor.
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