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1. PO3BUTOK METOLY YAAPHOIO iMITYJIbCY IJIsS €KCIIPEC-KOHTPOJIIO MILIHOCTI IpChKUX IOPif] Ta €JIEMEHTIB

r€OKOMIIO3UTHUX KOHCTPYKLiN

2. Shock pulse method development for the express control of rock strength and elements of geocomposite
structures

Pedepar:

1. O6'eKT mocCIimKeHb: ITPOLIECH B3aEMOii yIApHUKA 3 reoMarepiajlaMy Ta eJIeMEHTaMU FeOKOMITO3UTHUX
KOHCTPYKIIiil. MeTa po60TH NOJIIra€e B pO3BUTKY METOAY yIaPHOT'0 iMITyJIbCY CTOCOBHO 10 €KCIIPEC-KOHTPOJIIO
MiLIHOCTI Nopiz, 6e3rnocepeHbO Ha MiClli iXHbOTO 3aJIITaHHS Ta €JIEMEHTIB reOKOMIIO3UTHUX OXOPOHHO-
NiATPUMYIOUMX KOHCTPYKLIiN y MicLi iXHbOTO 3BeI€HHS 4J1s1 MiJ|BUIIEHHS 0€3MeKU Ta 301/IbIIEeHHS TEPMIHY

eKCIuIyaTalii BUpoOOK Ta FeOKOMIIO3UTHUX KOHCTPYKLi. [TpemMeT focipKeHb: MeTOZ, yIapHOTO iMITyJIbCY [J1s

€KCIIPEC-KOHTPOJIIO MIIJHOCTI TipCBKUX ITOPif, i €JIEMEHTIB FEOKOMIIO3UTHUX KOHCTPYKLiNA. METOAM NOCIiIKEHb. B

OCHOBY JIOCJIiZIPDKEHb [TOKJIAJI€HUI KOMIIEKCHU MiAXiM, o MiCTUTh y COOi aHaJIi3 i y3araJbHeHHs

€KCIIepUMEHTAJIbHUX i TEOPETUYHUX JOCITHEHbD 32 JaHOI0 TPO6JIEMOI0; METOIU TEOPii IPY>KHOCTI, yAapy, MEXaHiK/

CYLIiJIbHOTO CEpPeJOBUILA Ta [iPChKUX IOPi, @ TAKOK METOAU JIAO0PATOPHUX i HATYPHUX JOCJIiI)KEHb IIPOLECY



CIIiByIapPsIHHSA TBEPOrO Tijla 3 NiPCbKUMU MTOPOJAMHU Ta €JIEMEHTAMU F€OKOMITIO3UTHUX OXOPOHHUX KOHCTPYKLI 3
BHUKOpHCTaHHIM po3pobsieHoi B II'TM HAHY anapatypu BuMipioBaHb. HaykoBi pe3ysipTaTui: Blieplie TeOpeTUIHO
BCTAQHOBJIEHO 3MEHILIEHHS 32 CTEIIEHEBOIO 3aJIEXKHICTIO TPUBAJIOCTI YIAPHOTO iMITyJIbCY NPY 30i/IbIIEHH] MeXi
MILIHOCTi MaTepially Ha OJHOBICHUI CTUCK; BIIepLIE€ €KCIIEPUMEHTAJIbHO BUSIBJIEHO 3MEHILIEHHS 32 1apaboJliYHO0
3aJI€KHICTIO TPUBAJIOCTI YAAPHOTO iMITyJIbCY Bifl CUJIM yAAPY 3 HACTYIHOIO ii cTabinisalielo, Ipu4oMy 04aToK
IinstHKY cTabisnizauii iHayBinyaspHUN 1J151 KOKHOTO BULy MaTepiasly; Blieplie BU3HAUY€Hi YMOBU IiABULLIEHHS
iH(pOpMATUBHOCTI METOY YAAPHOrO iMITYJIbCY [J1s1 BUBHAYEHHS MILIHOCTI IOCJIiI)KyBaHUX MaTepiasiB; I0Ka3aHO, 110
[IpY 3MiHi CIiBBigHOIIEHDb aKyCTUYHUX KOPCTKOCTEN yapHUKA 1 NOCIIIKyBaHOTo MaTtepiainy Bif 1 o 100 3miHa
BigHOCHOi iHpOopMaTHBHOCTI ciocTepiraeTecs B Mexkax 0,05-1; oTpuMaB oAaNbIINI PO3BUTOK METO], YAAPHOTO
iMITyJIbCY, B SIKOMY BIIEpILE 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH B SIKOCTi iHPOPMATHMBHOIO IapaMeTpy TPUBAJIiCTh
YAAPHOrO iMIyJIbCY, MO AO3BOJIWJIO BAOCKOHAIUTY BUSIBJIEHHS OCJIAa0JIEHUX 30H Y IOPOJIHOMY MaCUBi B 30HaX
reoJIOTiYHUX NOpYIIeHb. [IpakThyHe 3HaYeHHs: PO3po6IeHa MEeTOAMKA OLiHKY MiLIHOCTI CEpelOBUILAa METOTOM
YAAPHOTO iMITyJILCY CTOCOBHO [0 TipCBHKUX IIOPif, i €1€EMEHTIB FT€OKOMIIO3UTHUX OXOPOHHO-TIIATPUMYIOUNX
KOHCTPYKIi#1 y NiI3€MHUX YMOBAX; PO3p00JIEHO 3aCi6 OLiHKM MIIJTHOCTI ripChbKUX I1OPif i e1eMeHTiB
reOKOMIIO3UTHUX OXOPOHHHUX KOHCTPYKIiY METOZOM yAAapHOro imnysbcy. Peanisanis pe3ysbTaTiB poboTH.
PesynbTatu [OCHiIKEHDb YBIMIIIN CKIAIOBOIO YaCTUHOI B HOPMAaTUBHO-TEXHIUHI JOKYMEHTHU: "TeXHOJOrYHNN
PerJlaMeHT iarHOCTUKY Ta BiJHOBJIEHHS 3arJIN0JI€HUX i Mi3EMHUX CIIOPYJ, [IOBEPXHEBOT0 KOMILJIEKCY MIaxT Ha
OCHOBI TEXHOJIOTII CTBOPEHHS F€OKOMIIO3UTHUX KOHCTPYKUIN" i "MeTOANYHI peKOMEeH ALl 3 eKCIIPeC-BU3HAYEHHS
IIPY>KHUX i MilJHICHUX BJIaCTUBOCTE HEOOPOOIEHUX 3Pa3KiB ripChbKUX MOPi[ i €1eMEHTIB FeOKOMITIO3UTHUX

KOHCTPYKLi METOLAMU HEPYMHIBHOTO KOHTPOJIIO", 3aTBEPAKEHI MiHBYIIeIpoMOM YKpaiHu.

2. The object of research: interaction processes between hammer and geomaterials and elements of geocomposite
structures. The purpose of the work is to develop a shock pulse method applied to the express control of rock
strength directly at the place of their occurrence and elements of geocomposite security-supporting structures in
place of their use to improve safety and increase service life of the mine and geocomposite structures. Subject of
research: shock pulse method for the express control of rock strength and elements of geocomposite structures.
Research methods. The research is based on an complex approach, which includes: analysis and generalization of
experimental and theoretical achievements on this problem; theory methods of elasticity, impact, mechanics of
continuum medium and rocks mechanics, as well as laboratory and field studies of the collision processes between
rigid body and rocks and elements of geocomposite security structures using developed at IGTM NASU measuring
equipment. Scientific results: for the first time theoretically established that while increasing the tensile strength
of the material in the uniaxial compression, the duration of the shock pulse is decreasing by the degree; for the
first time experimentally observed parabolic decrease of the shock pulse duration depending on the force of
impact and its subsequent stabilization, stabilization and start of the section is individual for each type of material;
established for the first time the conditions for increasing informative value of the shock pulse method for
determining the strength of the materials.; shows, that when the ratio of acoustic stiffness of the material and the
hammer from 1 to 100 changes in the relative informative signal are within 0,05 - 1; shock pulse method was
further developed, that for the first time uses duration of the shock pulse as an informative parameter, enabling
improved detection of weak zones in the rock mass in the areas of geological faults. Practical value: developed a
method for assessing the strength of the medium by a shock pulse method applied to rocks and elements of
geocomposite security-supporting structures in underground conditions; developed means of assessing the
strength of rocks and elements of geocomposite security structures by shock pulse method. Implementation of the
results. The results of studies are included in the regulatory and technical documents "Technological regulations
of diagnosing and repairing buried and underground structures of the surface complex of mines based on the
technology of crating geocomposite structures" and "Methodological recommendations for the express
determination of elastic and strength properties of rough rock sample and elements of geocomposite structures
using non-destructive control methods", approved by the Ministry of Coal Industry of Ukraine.
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