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2. Substantiation of parameters for controlling hydraulic loosening regimes of coal seams during intensive
unloading

Pedepar:

1. B po60Ti BUKOHaHi pO3paxyHKHU TUCKY TiPOBIIPKUMY SIK KpUTEPil0 FPaHUYHOrO CTaHy KPaloBOi YaCTUHU IJIacTa
[IpY BUCOKOHAITIDHOMY HarHiTaHHi pifvHU 3 ypaxyBaHHAM 3aKOHY KysioHa - AMOHTOHA 3a IBOMa BapiaHTaMu. 3a
pe3yJbTaTaMy BUKOHAHUX PO3PaxyHKiB BCTAHOBJIEH] 3aJI€XKHOCTI TUCKY TiAPOBIIPKUMY Bifl IJIMOUHY repMeTHu3allii
LINYpYy IIPY HarHiTaHHi Bogu. Bynu gocnimkeHi NoKkasHUKY (Pi3MKO-MexaHiYHMX BJIACTMBOCTEN BUKUAHEOE3NeYHNX

IJIACTiB. BU3Ha4Y€HO HEBiAOMI ITapaMETPy Ta LOCJIIKEHO XapaKTep BILUIUBY PilvHY, 110 HATHITAETHCS, HA



HaIlpy>KeHU CTaH BYTiJILHOTO M71aCTa, oro po3MiniHeHHs. bysa po3pobiena KoHuenio nedpopmaliiHoro
PO3BaHTaKEHHS I1acTa. Habysa po3BUTKY KOHLIENIIisl [ipHUYO-CUJIOBOTO PO3BaHTaKE€HHSI BYTIbHOIO Ij1acTa. Ska
I'PYHTY€ETbCS Ha 3HMKEHHI MeXi MilJHOCTi BOJIOTOro ByrijibHOro miacrta. OTprMaHHi 1a60paTopHi AaHi i3
IBOBMMIpHO] (PpinbTpalii BOAY yepes BYTijIbHi 3pa3Ky B yMOBaX HE PiBHO KOMIIOHEHTHOTO 110JI1S1 MEXaHIYHUX
HaIpY>KEeHb, IO Iil0Th Ha iX CKeJIeT, 103BOJIWINA ONITUMI3yBaTH caM MPOLEC rilpoO6POOKY Ta BUKOPUCTOBYBATH
110ro NMOTOYHI IapaMeTpH /J1s1 BIOCKOHAJIEHHSI IPOTHO3Y BUKKIOHEOe31evyHOCT] y1acta. Po3pobiieHo crocid
6€3I11eYHOr0 OTPMMAaHHS iHIMKATOPHOI JjiarpaMu y IIpolieci IpOOHOro HarHiTaHHS BOAM y BYTiJIbHUI MJIACT
CTaHJAPTHUM HACOCHUM 00JIaTHAaHHSM [1JIs1 OLiHKM [IOITyCTUMOTO TUCKY HarHiTaHHs. ByB 1opo6yieHuil MeTos
KiJIbKICHOI OLIiHKM TiPCBKOTO TUCKY 3a BEJIMYMHOIO TPAHMYHOrO TUCKY HATHITaHHS PIp HUISIXOM 3MiHI apaMeTpiB
IOCJIiIHOI CBEPIJIOBUHM i, TOJIOBHE, 3MiHU JITOPUTMY YIIPaBJIiHHS BUTPATOIO BOJIY [P OTPHMMAaHHI iHAMKATOPHOI
Iiarpamu. lle m03BOINIJIO pEKOMEHIYBATA BU3HAYEHHS JONYCTUMOI BEJIMUYMHU TUCKY HIJIIXOM ii 3BOPOTHO-
IMITYJIbCHOTO MiABUIIEHHS, SIK I1if] 4aC €KCIIEPMMEHTAIbHOTO HAarHiTaHHS, TaK i IIpY MOOAUHOKUX BUIANIKAX
BiIXWJIEHHS BiJj HOMiHaJIbHUX 3HAa4Y€Hb JOBXUHU Ta IJIMOUHU repMeTH3allii CBepIJIOBUHY ITPU [IOTOYHOMY
IIpOBEJEHHI rifpopo3snyuysaHHs. 1o 103BoJisge NigBUIIUTY TEMII HAarHiTaHHS], @ 3HAYUTb i IPOJLYKTUBHICTD
rifpopo3IylyBaHHs, a60 36epiraiouy TeMII HarHiTaHHS CKOPOTUTH IOBXUHY YaCTUHU WINYPY, 10 PinbTpye, 3a
PaxyHOK Horo 6isbu1 r1rbokoi repMeTH3sallii, 1je J03BOJISIE MiABULINTY HIBUAKICTb IPOXOAKEHHS MiITOTOBYNX
BHUPOOOK. ByJi0 IpoBeieHO MOPiBHAIbHY OLIHKY [VINOMHY 30HU 06€3[1€YHOr0 BUJIyYeHHsI BYTiJIs [IpY Pi3HUX popmMax
6apoauHaMiYHUX KPUBUX IIPOLIECY TiApOPO3MyLlyBaHHs. Byjl0 BCTAaHOBJIEHO, 110 3alIPOIIOHOBAHA iMITyJIbCHA
iHgMKaTOpHA Jiarpama, ofiepskaHa B IIPOLeCi HarHiTaHHS BOJOY Y BUKUIOHEOe3eYHU I BYTiJIbHUM T171aCT, JO3BOJISIE
BCTAHOBUTH 0OJIM3bKe 1O MAaKCUMAJIbHOTO, ajie 6e3TeYHe 3Ha4eHHs TUCKY i Ha L1ill OCHOBi po3paxyBaTU ONTUMAaJIbHi

IapaMeTpu rigpopo3NyIyBaHHs.

2. Calculations of hydro- squeezing as a criterion for the limit state of the edge part of the coal layer during high-
pressure fluid injection are performed in the work, taking into account the Coulomb - Amonton law, according to
two variants: Based on results of the calculations, the dependence of pressure of the hydraulic squeeze on the
depth of sealing of the well during water injection was established. Indicators of the physical and mechanical
properties of emission-hazardous formations were studied. Unknown parameters were determined and the nature
of the effect of the injected fluid on the stress state of the coal seam, its weakening, was investigated. The concept
of deformation unloading of the formation was developed. The concept of mining power unloading of the coal
seam has developed. Which is based on reducing the strength limit of a wet coal seam. The obtained laboratory
data from the two-dimensional filtration of water through coal samples in the conditions of a non-equal
component field of mechanical stresses acting on their skeleton made it possible to optimize the hydro processing
process itself and use its current parameters to improve the prognosis of release in hazardous coal seams
formation. A method of safely obtaining an indicator diagram in the process of trial injection of water into a coal
seam with standard pumping equipment to estimate the allowable injection pressure has been developed. The
method of quantitative assessment of rock pressure based on the value of the limit injection pressure Prp by
changing the parameters of the test well and, most importantly, changing the water flow control algorithm when
obtaining the indicator diagram was refined. It can be recommended to determine the permissible value of
pressure by its reverse-impulse increase during experimental injection and in isolated cases of deviation from the
nominal values of the length and depth of well sealing during the current hydraulic loosening. This allows
increasing the injection rate, which means the increasing productivity of hydraulic loosening. It is possible to
reduce the length of the part of the filtering hole while maintaining the rate of injection due to its deeper sealing,
this allows to increasing the speed of passage of preparatory works. Was conducted a comparative assessment of
safe depth zone extraction of coal with different forms of barodynamic curves of the hydraulic loosening process.
Was found that the proposed pulse indicator diagram, obtained in the process of injecting water into a hazardous
coal seam, allows to set a pressure close to the maximum, but safe value, and on this basis to calculate the optimal
parameters of hydraulic loosening.
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PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi

ByacHe IlpizBumie Im's ITo-6aThKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €

BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Bynar Anatoniii Pegoposud

Bynat Anatoniii Penoposud

[lleByenko B.T.

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



