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Ha ocnosi ananizy @isuxo-mexaniunux eracmugocmeii 2ipcbkux nopio, umoz 00 SKocmi OypiHHA, munis
PYUHYIOUUX HABAHMADdICEHb, OlamMempie WNYpi8, 3aNPONOHOBAHULl MEMOO PO3PAXYHKIE, KU 0036075€
BUGECMU [HHCEHEPHY (BOPMYIY OIS 6UOOPY MEXHONOSIUHUX NAPAMEmMPI8 NPU BIOKOIL Kam SHUX OJ0KI6.

Knwowuosi cnosa: cmamuune Ha8AHMANCEHHsL, WNYp, Kam auull 010K, 1iHis 6I0KOLY, NIOCKA depopmayis,
NAACMUYHA 30HA.

IMocranoBka mpodaemu. [lpu BumoOyBaHHI KaM’SHUX OJIOKIB LIMMYPOBUM METOAOM JUIS CTBOPEHHS
CTaTUYHOTO CHJIOBOTO BIUIMBY Ta OTPHMaHHA B MOTPiOHMX 30HaX MOPOAM HEOOXIIHOrO HaIpyKEHO-
neopMOBaHOro CTaHy Ta TPIIMHOYTBOPEHHSI BUKOPHCTOBYIOThCS HEeBHOyXoBi pyiHyroui cymimi (HPC) Tta
rizpaBiiuHi npuctpoi [1-5], ais SKUX 3a3BHYail BU3HAYAIACS TIJIBKH JJISI OKPEMO B3SITOTO IIITYPY.

TeopernuHi TOCHIKEHHST PO3IIOALTY HANPY)KEHb OJM3bKO KOHTYPIB IIMYPIB i YTBOPEHHS ILIACTHYHHUX 30H
HABKOJIO HUX, a TAKOX B3a€EMOJII0 IUX 30H Mik COOOI0 JOCIIPKEHO B poOOTI [6] 3a IOMOMOIOI PO3B’SI3KY
HEJHIHHOT TepioNYHOI 3a1aui.

Ile mamo MOXJIHMBICTH 3a JOIMOMOIOI METOAY IepeOopy MmapaMeTpiB BHU3HAYMTH T'paHWYHI 00JacTi, ae
MOYMHAE PEaTi30BYBaTUCS YMOBa "IUIACTUYHOrO mapHipa" i BiIOyBa€eThCs BiIKOJI OJIOKY ITO JIiHIi HITYpiB.

VY naniit poboTi NPOBECHUI NeTaNbHIA aHATITHYHUI aHalli3 pe3yJIbTaTiB PO3B’ 3Ky JAaHOI 3ajadi, 10 a0
MOXIIUBICTh OTPUMATH iH)XXEHEpHI (POpMYITU AJIsl BU3HAYECHHSI TPAHUYHOI BiJICTaHI MIX IIITYpaMH TIPH 3aJaHOMY
CTaTUYHOMY HaBaHTa)KEHHI.

IMocranoBka npodjaemu. Bukiaagenns ocHOBHOro MaTepiajy. Po3risiHeMo 130TponHuii kKaM’stHUH OJIO0K 3
PSIOM OJHAKOBHX WIMTYpiB, MpoOypeHUX 10 nepeabadyBaHiil JiHii BiKOIy, IKy YMOBHO CyMICTUMO 3 BIiCCIO X
JIeKapToOBOI CUCTEMH KoopauHaT. Pajiiycn 0TBOpIB IIITypiB NpHUiMEMO PiBHUMU R, a BiJICTaHb Mi) OTBOpaMu — [
[6].

YMoOBa MIaCTHYHOCTI NMPEACTABUMO Y BUIIISII:

(op— oy ) + 472 = ak?, k=s/2, M
JIe G; — MeXa TeKy4OCTi TIOPOJIH IIPU OTHOCTOPOHHBOMY PO3TATY.

[Mpunycrumo, mo [0 KOHTYpPIiB LIITYpPOBUX OTBOPIB NPHKJIAJEHI PIBHOMIpHI 3yCHJUIS IHTEHCHUBHOCTI p, a
rpaHi OJOKY BiJIbHI BiJl HAaBaHTa)KeHb. byJeMo BBaXkaTH, IIO ITiJ] AIi€I0 UX 3YCHIIb OJIM3bKO OTBOPIB BUHUKHYTh
TUTACTUYHI 30HH, SIKi TTOBHICTIO IX OXOILTIOIOTH. B 1[bOMY BUNAAKy NpH » = R rpaHU4YHI YMOBH OyIyTh MaTH
BUTJISIL;

r=-p T5=0. 2

OTBip, B IEHTPi SIKOrO BMIIIEHO MOYATOK KOOPJIMHAT, HA3BEMO OCHOBHMM, @ JIIHIIO PO3/TY IUIACTUYHOI i
MIPY)KHOI 30H O1J1s1 IIbOTO OTBOPY MTO3HAYUMO uepes L.

Uepes reoMeTpruHy W CHIIOBY CUMETPIl B AaHid 3amadi popmMa JiHii po3ainy Ouis O0yap-IKoro oTBopy Oyme
TaKOIO K, 5K 1 OLJIs1 OCHOBHOTO OTBODY.

[oTpiOHO BM3HAYMTHU JiHII PO3ALTY NMPYKHOI 1 TUIACTUYHOI 30H, & TAKOXK HANpPYKEHHH CTaH KaM SHOTO
OJIOKY B KOXHI# 13 30H.

[NowaTok nporiecy BiIKOITY 3B’ sHKEMO 3 MOMEHTOM ITOSIBA TaK 3BaHOT'O “IJIACTUYHOTO MIapHipa', To0TO, KOJIH
KOHTYpPH TUIACTUYHHX 30H L CYCITHIX OTBOPIB MOYMHAIOTH CTUKATHUCS, a00 IepeKpuBaTH oHa ofHy (puc. 1).
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Puc. 1. Po3nooin nanpyoicensv 6300821 nepedbauysanol inii 6i0Koy Kam siHo20 OJI0KY,
KOJIU KOHMYPU RIACMUYHUX 30H CMUKAIOMbCsl (a), abo nepekpusaioms (6) 00Ha 00HY

3rigHo 3 [6], KoHGIrypalls MIaCTUYHUX 30H L, SIKi CTBOPIOIOTHCS 38 PaXyHOK Jii CTAaTHYHHX HABAHTA)KCHb
Ha KOHTYPH IIMYPOBUX OTBOPIB, PO3TANIOBAHUX IO JIiHIT Hepea0adyBaHOTO BiIKOJIY OIMHUCYETHCS 3 TOTOMOIOI0
CHUCTEMU PiBHSHB:
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Cucrema (3) CKJIaTaeThCs 3 YOTUPHOX PIBHIHB 13 YOTUPMA HEBiJTOMHMH, TOOTO € 3aMKHYTOI. BU3HAYMMO I1i
HEBIZIOMi METOJIOM iX BHKJIFOUCHHSI.

HamnpyxeHHs B IpYyXHi#1 30HI 3HAXOIATHCH 13 3aJIEKHOCTEH:
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PO3mIIstHEMO CIIOYATKY BHNAAOK, Komu € =1//= 0,1, a BenmMunHa CTaTUIHOrO PIBHOMIPHOIO HABAHTAKEHHS
Ha KOHTYp WINypy IOPIBHIOE p = 3k, TpaHi kKaM’SHOro OJIOKY BiJIbHI BiJl HABAaHTaXCHH:A. SIK B1IOMO, JUIs 00JacTi
3 OHHMM INITYPOM JIIHIEIO PO3IUTY B IbOMY BHIAIKy Oyme koo pamiyca r = 2,718R [2]. Jna obnacti x i3
BEJIMKUM YHCJIOM KPYIIIMX HIMTYPiB, K MOKA3aJIK MPOBECHI HAMU JIOCIHIPKEHHS, JIHISIMU pO3iTy OyayTh eNirncH
3 MMBOCSIMU a = (cotc1)/R =3,367,

i) 2 -
g, — 0, T2, =2

122



Cepin: Texniuni Hayku

b = (co-c!)/R = 2,339. 3Bijcu BUIUIUBAE, 110, JUTS IIbOTO BUITAJIKY, OOTIK BIUIMBY CYCIZHIX OTBOPIB JO3BOJISIE HA
48 % 30UIBIINTH BiACTaHb MIX LIITypaMHU.

OCKiTbKM Hac IiKaBUTh KOH(Irypallis miacTHdHUX 30H L, AKi CTBOPIOIOTHCA 3a PaXyHOK Jii CTATHUHHX
HABaHTa)XEHb Ha CTIHKM WIMypiB, PO3TANIOBAHUX IO JiHIi BIIKOIY, TO 3pOOMMO Iie¢ 3a JOIOMOTOI0 OiibII
JIETAIBHOTO aHAJITUYHOrO aHajily cucreMu piBHSHb (3). B naHiil 3amaui JiHI€0 PO3AUTY NPYXKHUX 1
TUIACTUYHUX 30H L OyayTh erircy, MiBBiCi SKMX OyayTh 3MIHIOBATHCS IIPU 3MiHI BiZIcTaHeH Mix mimypamu / i ix
paniycis R.

Cucrema piBHIHB (3) MICTUTh YOTHPH HEBIIOMUX €, £4, &3, Bo 1 € 3aMKHYTOMO. BUKITIOUUBINM 3 TepIIuX
JIBOX PiBHSAHB cucteMu (3) . E:rz, OTPUMAEMO:

ED = exp ( ok - E 'JTIEIEDEL)J

w? F2E3(1 — 25,T,) %)
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Jpyre piBHAHHS cucTeMU (5) 3alMIIEMO Y BUTIISI KBaI[paTHOl"O PIBHSHHS:
'JIZE_Z{EDEI}Z -3+ ZEZEZEE}CDCI + w2zt E‘n =0,

3BIZIKH CITITy€ PO3B'A30K I[HOTO PIBHSIHHS BiTHOCHO £y Ty

3 3 o (6)
miEig,t, = >+ miF t 2 1+ —
Tenep cucremy piBHAHB (3) MOXKHA 3aMUCATH Y BUTIISAI
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I'pannyHe 3Ha4YEeHHS PO3B’A3KY CUCTEMHU (7) OTPUMAEMO, KO Ty = e [To3Haunmo 1ie 3HaUCHHS & Yepes

£". Benuunna " 3aJI€KUTH BiZl p 1 BU3HAYAETHLCA 3 EPLIOro piBHAHHA cructeMHu (7) i Oyae qOpiBHIOBATH:
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3 apyroro piBHsHHA ciucTeMH (7) BUSHAYMMO 3HAYEHHS IApaMeTpa ¢4, SIKE BiANOBIgaE:
1

Cp =

2E

[ ©)
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Toxi miBOCI TPaHUYHOTO EITiNca 3aMMIIYThCS B TAKOMY BUTJISII:

E—cn+c1— 1+— 1-— 1+—'l_,

[MincraBnsroun y BuBeneni popmynu (10) Bupas st & 3 (8), oTpuMyeMo:

w2 x? 1 ml
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TakuM YHWHOM, Ul 3aJaHOTO HABAHTAXKCHHS p TPAaHUYHA BIICTAHP MK IIMypaMH BH3HAYAETHCA 32
¢dhopmyoro (8), a mBOCI TPAHUIHOTO eJTirca 00paxoBYIOThHCS 3a hopmynamu (11).

3ayBaxMMO, 1110 CyMa BEJIMKHX MiBOCEH T'PAaHUYHOIO eJIiIca TOPiBHIOE BiICTaHI MK LIITypaMHu.

Ha pucynky 2 HaBenenuii rpadik 3ajiexxHOCTi £ Bij BigHOUIEHHS p/k, SKuii TOOYI0BaHO 3TiIHO 3 TIEPIIOI0
dbopmyoro (8).
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Puc. 2. Ymosu 6ioxkony kam'snoeo 610Ky
npU CMAMUYHUX HAGAHMAICEHHSIX

Iei#t rpadik 30iraeThes 3 mMomiOHUM TpadikoM, IO MPEACTaBICHO B PoOOTI [6], sAKuil mMoOymoBaHWA 3a
JIOIIOMOT'OI0 KOMIT FOTEpa METOAOM Iiepe0opy 3MiHHUX.

Cnin 3a3HauyuTH, MO Tpadik 3aJeKHOCTI & BiJ BIXHONICHHS p/k HaBENCHUN Ha PUCYHKY 2 3a IMEPIIOID
(dhopmynoro(8) MokHA TOOYIYBATH 3 TOMTOMOTO0 3BHUANHHOT0 KaJIbKYJIATOpA.

BucnoBku. [leranbHuii aHami3 pe3ysbTaTiB aHANITHYHAX PO3B’S3KIB CUCTEMU PiBHSHB (3), ISl BU3SHAUCHHS
IUTACTUYHHUX 30H IOKa3aB, IO 31 30LIbIICHHAM MapaMeTpa & OUIbINa MiBBICh €Jirnca a 301IbIIYEThCA, a Maia
MIBBICh b 3MEHIIYETHCS JI0 THX Mip IMOKH BEJIMYMHA ¢ HE CTaHE PIBHOIO MOJIOBHHI BiJcTaHi Mix mimypamu. [1pu
LILOMY TIOYMHAE peali3oByBaTHCs yMOBa "TUIACTUYHOIO IapHipa" i BiiOyBaeThcs BiAKOJ OJIOKY MO JIiHIT MITypiB.
Sxmo mponmoBxKyBaTH 30ULTBIIYBATH IMapaMeTp ¢ OOHMIBI IMiBOCi erinca 30UIBLIYIOTBCS, 1 KOJNW IXHS cyma
JIOPIBHIOE BiZICTaHI MIX LIypamH /, OTPUMYEMO T'paHWYHE 3HAYECHHs MiBOcel edirnca (B IMOJaIBIIOMY CHCTEMA
piBHsHB (3) HE Mae po3B’sI3KY).

Takum 4MHOM, OTpHUMaHi iHKeHepHi popmyiH (8) AJsi BU3HAYEHHSI TPAHUYHOI BiJICTaHI MIX LIITypaMu / IpH
3aJJaHOMy CTaTHYHOMY HaBaHTa)KEHHI IHTEHCHBHOCTI p. Po3poOneHmil TeopeTHYHUil METON pO3paxyHKY
JI03BOJISIE BPAaxyBaTH B3a€MOJII0 BCIX TEXHOJOTIYHMX MapaMeTpiB Ta IMPOBECTH ONTHUMI3aIlI0 CIiBBIJIHOIIEHD
00’eMiB OypoBHX pOOIT i CTATHYHUX HaBaHTA)KEHb B IIITypax MpU 30€peKeHHI SKOCTI MOBEPXHI BiJKOIY.
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Grebenyuk T.V. Engineering formula for determining static loading of splitting of dimension stone

YK 622.35(075.80)
HNnaxenepunas ¢popmysia 1Jisi onpeeeHUs] CTATHYECKUX HATPY30K NMPH 0TKOJe KaMeHHbIX 00koB / T.B.
I'peGeniox
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WH)KEHEpHYI0 (opMyITy /It BBIOOpA TEXHOJIIOTMYECKHX MapaMeTPOB TP OTKOJIE KAMEHHBIX OJIOKOB.

KiroueBble cnoBa: craTuueckasi Harpyska, IIMyp, KaMEHHBIA OJIOK, JIMHHS OTKOMNa, TuiocKas Aedopmariusi,
IUIACTUYECKas 30HA.

YJIK 622.35(075.80)
Engineering formula for determining static loading of splitting of dimension stone / T.V. Grebenyuk

Based on the analysis of physico-mechanical properties of rocks, quality requirements for drilling and
destructive types of loads, the diameters of the blast-holes, proposed a method of calculations, which allows to
made engineering formulas for the technological parameters for splitting of dimension stone.

Key words: static load, blast-hole, dimension stone, splitting line, plane strain, plastic zone.
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