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1. AKTyasbHICTh TEMU [OCIIiIPKEHHS 3yMOBJIeHa HEOOXiAHICTIO 3a6e3e4eHHs eKCITyaTaliliHoi HaJiltHOCTi,
CTilIKOCTi Ta €EKOHOMIYHOI NOLiIbHOCTI KPillJIeHHs ripHUYMX BUPOOOK, 110 HEPO3PUBHO I1OB'SI3aHE 3 JOCTOBIPHICTIO
BM3HA4YEHHS Ae(POopMaLifiHO-MilJHICHMX XapaKTePUCTUK TipCbKUX MOPif, 5IKi BUCTYNAIOTh 6a30BUMU
PO3paxyHKOBMMMU IIapaMeTPaMy B FeOMEXaHIYHOMY ITPOEKTYBaHHI. BomHovYac CKagHi ripHU4Y0-Te0JI0TiYHi yMOBHU Ta
3HaYHa [IPOCTOPOBA MIHIMBICTh Pi3NKO-MeXaHI{YHUX BJIaCTUBOCTEN NOPOAHUX MACUBIB 3yMOBJIIOIOTh TOCTPY
BUPOOHMYY IOTPEOY B ONIEPAaTMBHOMY YTOUYHEHHI LIMX [TI0KA3HUKIB 6€3[10CepelHbO B IIPOLECi B€IEHHS TPHUYNX
po6it. TpaguuiiiHi 1a60paTOPHi METOAM OTPMMAHHS IIOBHUX KPUBUX «HANPYyKeHHs-AedopMallisi» € TPUBAJIMMU,

TPYZOMICTKMMU Ta NIOTPEOYIOTH CIieljiali3oBaHoro obJaHaHHS, sIKe 3a3BU4all TEPUTOpPIiabHO BifiaseHe Bix Miclib



BeJI€HHSI TipHUYMX POGIT. Lle 06MeKye MOKIMBICTb ONEPATUBHOTO YTOYHEHHS XapaKTePUCTUK NOpif. Y 3B’13Ky 3
IIMM BaXXJIUBUM € €KCIIpeC-OLiHIOBaHHS BJIaCTUBOCTEN KEPHOBOTO MaTepiany 6e3rnocepesHbo Ha BUPOOHUYIN 6asi
nignpuemcTtsa. BogHouac pesyabTaTy IPeCOBUX BUIPOOYBaHb 3aJ1€KaTh BiJ, KOHTAKTHOI B3aeMOii 3pa3kiB i3
IIJIMTaMU BUIIPOOYBAJILHOTO NIPECa, iX FeOMETPUYHUX ITapaMeTpiB, 30KpeMa BiIHOIIEeHHS BUCOTH 10 piametpa H/D,
Ta IIapameTpiB BUIPOOYBaIbHOI cucTeMHu. Lle 3yMOBIII0€ HEOOXIAHICTh PO3POOJIEHHS aHANMITUYHUX i METOTUYHUX
niAXo[iB, SKi BpaxoBYIOTh 3a3HaU€Hi YMHHUKY Mifl Yac BU3HAYEHHs Ta iHTepnpeTauii edopmaniiiHo-MillHiCHUX
XapaKTepUCTUK. [lepimnii po3aisn guceprauii IPUCBAYEHO aHali3y Cy4aCHUX METOMIB i YUHHUKIB BUSHAYEHHS
MILIHOCTI IipCBKUX MOPifl, & TAKOXK BILJIMBY reOMETPIi 3pa3KiB Ta yMOB KOHTAKTHOI B3a€MOJIii Ha pe3yIbTaTH
BUIIPOOYBaHb. BUKOHAHO MOPIBHAIIBHUN aHaJIi3 IPSIMUX i HETIPSIMUX METOIiB BUBHAUEHHS! MilIHICHMX
XapaKTEPUCTUK Ta peUTUHIOBUX Kacuikaliil nopogHoro macusy. COpMOBaHO HayKOBE OO PYHTYBAHHS
HEOOXiJIHOCTi pO3pO0JIEHHS aHANITUYHUX MiAXOiB, Ki BpaXOBYIOTb T€OMETPUYHI NIapaMETPU 3Pa3KiB i KOHTAKTHE
TEPTS Mif, 4ac iHTeprperalii pe3ysibTaTiB BUIIPOOYBaHb. Y IPyromy po3fili po3po61eHO0 aHaMiTU4HI METOLU
BU3HAYEHHS NTapaMeTpiB PYNHYBaHHS HUIIHIPUYHYX i BUCOKMX ITPU3MAaTUYHUX 3Pa3KiB ripChbKUX MOPif, 3a
KJIMHOIOAiI6HO] (popMU pyHHYBaHHS 3 ypaxyBaHHSIM iX reoMeTpii Ta KOHTaKTHOI B3aeMoii 3 miuTamu npeca. s
LUWJIIHAPUYHYX 3Pa3KiB 3alIPOIIOHOBAHO 3aKOH PO3IOLiNy KOHTAKTHUX HOPMAJIbHUX HAIIPYKEHb, SKUI BPaXxOBYe
3MiHY IIMPUHU HeCcy4yoi 06J1aCTi iJ, yac PO3BUTKY [TOBEPXOHb PyHHYBaHHS. [lJ1s1 BUCOKMX IIPU3MATUYHUX 3pa3KiB Ha
OCHOBI TeOpii JIiHil KOB3aHHSI, KpUTEPilo KyjioHa Ta €KCIIOHEHIIaIbHOTO PO3IOAiy KOHTAaKTHUX HAIPyKeHb 3a €.11.
YHKCOBUM YCTaHOBJIEHO, 110 30iJIbIIE€HHS BUCOTU [10CJIA0JII0€ BILJIMB KOHTAKTHOTO TEPTS Ta 3HUKYE PO3PaXyHKOBY
TPaHMIIO MILJHOCTI. Y PO3IJISIHYyTOMY PO3paXyHKOBOMY BUIAKY ii 3Haue€HHs 3MeHImnocs 3 67,0 go 47,0 MIla, To6TO
npu6sn3HO Ha 30 %, IpU LIbOMY ITIOBHOT'O YCYHEHHSI BIUIMBY KOHTAKTHOI'O TEPTSI JIULIE 33 PaXYHOK 30iJIbIIeHHS
BHCOTH 3pa3Ka He I0CATa€eTbCs. Y TPETbOMY PO3Jiji po3p0o6eHO METOIVKY OTPUMAHHS TOBHUX KPUBUX
«HaNpy>XeHHS-AedopMallig» Ta BUSHaAUYEHHS Ae(dOpMaLilHO-CUIIOBUX XapaKTEPUCTUK ripCbKUX NOPif,
6e3rnocepenHbO Ha BUPOOHUYIN 6a3i ripHUYMX MiATTPUEMCTB i3 BUKOPUCTAHHSIM HAasIBHOT'O MTPECOBOTO 00JIafHAHHS
Ta MOOGIJIBHOTO BUMipIOBAJIbHOTO KOMILIEKCY. EKCcliepruMeHTaIbHO JOCiIKEHO BIVIUB FeoOMeTpii UuiHAPUYHNX
3pa3KiB MOJEJIbHOTO rillcoBOro matepiany B gianasoni H/D = 0,5-3,0 Ha nicasmnikose gedopMyBaHHs i popmy
PYMHYBaHHS. YCTaHOBJIEHO MEPEXi/ BiJi KOHTAKTHO-CTPMMYBAHOI'O [IOCTYIIOBOTO PYMHYBAaHHA HU3bKMX 3Pa3KiB 110
[IePEeBa’KHO I03[,0BXKHbOI0 KPUXKOTO PYHHYBaHHS BUCOKHUX; MOJLYJIb MiCJ/ISIIIIKOBOTO CIanly 3MiHIOBAaBCS Bifi 6JIM3bKO
0,2 I'lampu H/D = 0,5-1,0 o 9,7 I'lla npu H/D = 3,0. 3araspHa TeHAEHIis1 1OTO 3POCTaHHS [IJI JOCTiKeHOi cepii
OIMCYETHCS EKCIIOHEHIIiaIbHOIO alpoKcuMallielo 3 koedinientoM getepminaii R? = 0,90. Y yerBepTOoMy po3isi
[IpeJCTaBJIeHO pe3ysbTaTy BUPOOHNYOI anpobariii po3po61eHO0l MEeTOIMKY Y YOTUPhOX MiJIFOTOBYMX BUPOOKAX MIaXT
3axigHoro JJonbacy Ta Ha [isHLI BiflpaloBaHHs 3anacis Lisnka N2 206 nacta n7 maxTtu «Hagis». YcraHosieHo
CTaJiliHUI XapaKTep BIIMBY (aKTUYHOI MilIHOCTI BMill[yl0UMX [1OPif HA NapaMeTpy PaMHO-aHKEPHOTO KPillJIeHHSI:
IiJ yac NpoBeJeHHsI BUPOOOK Ta iX MiTPUMaHHS NoNepely OYMCHOTO BUOOIO YTOUHEHHS MIilJHICHUX XapaKTE€PUCTUK
He 3MiHIOBaJIO IPUIHSATOrO KPOKY YCTaHOBJIEHHS PaM, TOZ] SIK [103aJly OUMCHOTO BUOOIO 3MEHIIIEHHS CePeIHbOI
PO3PaxyHKOBOI MilJHOCTi IPMKOHTYPHOIO MacuBy Ha 8,5-22,4 % CIpUYMHSIIO 30i1bIIEHHS HABAaHTKEHHS Ha paMu
Ha 6,7-15,5 % i noTpebyBaso nepexoay 4O MEHIIOTO JOIyCTUMOro KPOKY. AHKepHe 3MillHEHHS MOpif, MOKPiBi
3HIDKYBAJIO HaBaHTaKeHHs Ha pamu Ha 8,0-20,9 % Ta 3a6e31e4yyBajio MOKJIMBICTb 30€pesKeHHS IPUNHSATOTO KPOKY
ix ycraHoBneHHs 0,7-0,8 M. Ha maxTi «Hapis» nigTBepIpKeHo BifoBifHICTh PaKTUUYHMX MILIHICHUX XapaKT€PUCTUK
[IOPif IPOEKTHNUM BUXiZHAM IaHUM, IIOKJIALEHUM B OCHOBY PillleHb 00 MEXaHI30BaHOTO KpilieHHd MK-98.
HaykoBe 3Hau€HHS pOOOTH NOJIAra€e y PO3BUTKY YSIBJIEHb [TPO MEXaHi3M BIJINBY FEOMETPUYHUX [1APAMETPIB 3Pa3KiB i
KOHTaKTHOI B3aeMOJIii 3 IIJIMTaMu Npeca Ha GOpMyBaHHS iX HeCy4oi IO, pO3paxyHKOBY IPaHULII0 MIilIHOCTi Ta

nicsmnikose ge@opMyBaHHS.

2. The relevance of this research topic stems from the need to ensure the operational reliability, stability and
economic viability of mine support systems, which is inextricably linked to the accuracy of determining the
deformation and strength characteristics of rock masses—these serve as the fundamental design parameters in
geomechanical design. At the same time, complex mining-geological conditions and significant spatial variability in
the physical and mechanical properties of rock masses create an urgent operational need for the prompt
refinement of these parameters directly during the course of mining operations. Traditional laboratory methods



for obtaining complete stress—strain curves are time-consuming, labour-intensive and require specialised
equipment that is usually located away from mining sites. This limits the possibility of promptly refining rock
characteristics. Therefore, rapid assessment of core-material properties directly at the production facilities of
mining enterprises is important. At the same time, press-test results depend on the contact interaction between
the specimens and the press platens, specimen geometry, particularly the height-to-diameter ratio H/D, and the
parameters of the testing system. This necessitates analytical and methodological approaches that account for
these factors when deformation and strength characteristics are determined and interpreted. The first chapter
analyses current methods and factors used to determine rock strength, with particular attention to the influence
of specimen geometry and contact conditions on test results. Direct and indirect methods for determining
strength characteristics and rock-mass rating systems are compared. The chapter provides a scientific rationale
for developing analytical approaches that account for specimen geometry and contact friction when interpreting
test results. The second chapter develops analytical methods for determining failure parameters of cylindrical and
tall prismatic rock specimens under wedge-shaped failure, taking into account specimen geometry and contact
interaction with the press platens. For cylindrical specimens, a distribution law for normal contact stresses is
proposed that accounts for the changing width of the load-bearing region as failure surfaces develop. For tall
prismatic specimens, slip-line theory, the Coulomb criterion and the exponential distribution of contact stresses
according to E.P. Unksov are used to show that increasing specimen height reduces the influence of contact
friction and lowers the calculated ultimate strength. For the calculation case considered, the ultimate strength
decreased from 67.0 to 47.0 MPa, by approximately 30%, while increasing specimen height alone did not
completely eliminate the effect of contact friction. The third chapter develops a methodology for obtaining
complete stress—strain curves and deformation-and-load characteristics of rocks directly at the production
facilities of mining enterprises using available press equipment together with a mobile measuring system. The
effect of cylindrical specimen geometry on the post-peak deformation and failure pattern of a model gypsum
material was experimentally investigated over the range H/D = 0.5-3.0. A transition was established from contact-
restrained gradual failure of short specimens to predominantly longitudinal brittle splitting of tall specimens; the
post-peak slope modulus changed from about 0.2 GPa at H/D = 0.5-1.0 to 9.7 GPa at H/D = 3.0. For the
investigated series, the overall increasing trend is described by an exponential approximation with a coefficient of
determination R? = 0.90. The fourth chapter presents the results of field validation of the developed methodology
in four development roadways at Western Donbas mines and in the extraction area of pillar No. 206 of seam n7 at
Nadiia Mine. A stage-dependent effect of the actual strength of the surrounding rocks on combined frame-and-
rock-bolt support parameters was established: during roadway drivage and maintenance ahead of the longwall
face, refinement of the strength characteristics did not change the adopted frame spacing, whereas behind the
longwall face an 8.5-22.4% decrease in the average calculated strength of the near-contour rock mass caused a
6.7-15.5% increase in frame load and required transition to a smaller permissible spacing. Rock-bolt reinforcement
of the roof reduced the frame load by 8.0-20.9% and made it possible to retain the adopted spacing of 0.7-0.8 m.
At Nadiia Mine, the actual rock strength characteristics were confirmed to be consistent with the design input
data underlying the decisions on MK-98 powered support. The scientific significance of the work lies in advancing
the understanding of how specimen geometry and contact interaction with press platens affect the formation of
the load-bearing area, calculated ultimate strength and post-peak deformation.
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IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcureT "JIHinmpoBchka

MOJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocriekT JImutpa SIBopHunbkoro, [IHinpo, [JHinpoBceKkuii p-H., 49005, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kyprocos Cepriit AHaTOJi10BUY

2. Sergey A. Kurnosov

KBastidikamisi: n. 1. 1., crapmuii HaykoBuii ciiBpo6iTHUK, 05.15.02
InenTudikarop ORCID ID: 0000-0003-1840-3169
JonaTkoBa iHdopmarist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT reoTexHidHOi MexaHiku im. M. C. [TosskoBa

HanjonasnpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05411357

Micue3HaxoaKeHHS: sys. Cimdpepononbebka, JIHinpo, IHinposcbkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YkpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ilpoxopeup Jlinig BikTopiBHa

2. Liliia V. Prokhorets

KBasigikamis: . . 1., c.1., 05.15.09
ImenTudikarop ORCID ID: 0000-0002-3968-9875
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCcTUTYT reoTexHiuHoi Mexaniku im. M. C. TTosskoBa

HanjjonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05411357

Micue3Haxoa KeHHS: ys. Cimdpepononbebka, JIHinpo, IHinpoBcbkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Hzto6a Cepriit Bomopgumuposiy
rOJIOBH pagu

Biacue IpizBuie Im's I10-6aThKOBI Azo6a Cepriit Bonopumuposuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasibHU 32 MiATOTOBKY Kpecc Jlennc Bonopumuposuy
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OisIJIBHOCTI




