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J10 IIUTAHHSI BUBOPY KPUTEPIIO OLIHIOBAHHS JTE®OPMAIIMHOIL
3JATHOCTI TAMIIOHA’KHOI'O KAMEHIO

Texcm anomayii  yKpaiHcbkol0 Mo06010. Buxonano auaniz —iCHYOUUX Kpumepiig OYiHKU
oeghopmayitinoi 30amHOCII MAMNOHANCHORO KAMEHS. Po32isiHymo MexaHizm 6UHUKHEHHS! HANPYlCeHb i
Ooehopmayiti  cucmemu  «0OCAOHA — KONOHA-YEMEHMHULL  KAMIHbY 3  6DAXYBAHHAM — OUHAMIYHUX
HABAHMANCEHb, WO BUHUKAIOMb 8 c8epOnosuni. QOIpYHMoBaHo 8ubip Kpumepis oyiHKu OeghopmayiuHoi
30amMHOCMI MAMROHANCHO20 KAMEHs V pa3i OUHAMIYHUX HABAHMANCEHb HA KPINJIEHHS C8EPOLOGUHU.
Onucano Memoouky ma HABeOeHo pe3yIbmamu  SUMIPIOBAHb  3aNpPONOHO8AH020  KoeghiyicHma
oepopmayitinoi 30amHocmi  MAMNOHANCHO20 KAMEHIO apPMOBAHO20 NONINPONiNeHoeoo @iopor ma
Xpusomun-azoecmom. Buznaueno nooanvuiuii HanpsamMox 00CiOHCEHb.

Knrwouosi cnosa: nanpyscenns, Oepopmayis, — MAMNOHANCHUU — KAMiHb,  OUHAMIYHI
HABAHMANICEHHSL.

VY pe3ynbTari BIUIMBY KOMIUIEKCY CTaTUYHHMX Ta JAWHAMIYHUX HaBaHTa)XCHb Ha 00cagHy
KOJIOHY IIEMEHTHE KUIbIlE 3 YacOM BTpadae 3JaTHICTh 30epiraTd TepMETHYHICTh 3aTpyOHOTO
mpocTopy cBepanoBuHU [1]. 3a pesynbraramMu aHaNITUYHUX JOCII[DKEHb BCTAHOBJICHO, IO B
[IEMEHTHOMY KUIbIli 3aTpyOHOrO MPOCTOPY BHUHHUKAE 3HAYHE pO3TATyHOYe HampyxkeHHsS 1,4—
2,2 MlIla, sixi HeOe3rmedHi MO0 pyWHYBaHHS LIEMEHTHOTO Kuiblls. JloBeneHo, IO IEMEHTHHIA
po3unH 0€3 BMICTY CHELIaJbHUX JOMIIIOK, $KI MOKpAIlyOTh (PI3MKO-MEXaHIuHI BIaCTUBOCTI
[IEMEHTHOTO KaMEHIO, He 3/IaTHUH 3a0e3MeYnTH SKICHEe Ta TepMETHYHE KPIMJICHHSI CBEpUIOBUHU
BIIPOJIOBK TPUBAJIOTO TEPMIHY ii ekcrutryaTarii [2]. B 3B’s3Ky 3 UM, AOCTIAHUKAMH, IO MPAIIOI0Th
B JIAaHOMY HAMpPSIMKY, 3alPOTIOHOBAHO BEJIHMKA KUTBKICTh pelenTyp TaMIIOHAKHUX PO3YMHIB, SIKi, HA
X MOTJIs], IEBHUM YMHOM 3JIaTHI BUPIIIUTH 3a3HAUHY MIPoOIeMy.

HeBig’eMHOIO 4aCTHMHOIO CTBOPEHHsSI HOBOI PELENTYpH € OOIpyHTYBaHHS Ta BHUOIp KpUTEpiO
OLIIHIOBAHHS SIKOCTI 3alPOTIOHOBAHOTO TAMIIOHAXXHOTO pO3uMHY. Tak, IS OLIHIOBaHHS TPUBAIOCTI
nepeOyBaHHS TaMIOHAKHOTO pO3UYMHY B CTaHI HaWOUIBII CHOPHUSTIMBOMY JUII  yYTBOPEHHSA
GIIIOIONPOBITHUX KaHaJiB, aBTOpPOM [3] 3alponoHOBAHO KpUTepit e(pEeKTUBHOCTI TaMIIOHAXHOTO
PO3UHHY, SIKHii BU3HAYAETHCS SIK BIHOIICHHS YacCy 3aT'yCHEHHSI TAMIIOHKHOTO PO3YHHY JI0 TPUBAIOCTI
MoYaTKy TyXaBiHHSA. UuM Ouibllie 1€ BITHOIIEHHS, TUM MEHIIUM OyAe 4Yac Ui CIPUSTIMBOTO
YTBOPEHHsI KaHAJIB B TY)KaBIlOUOMY TAMIIOHAXHOMY po3unHi. He1oaikoM 1Iboro KpUTepito € Te, 110 BiH
HE BpaxoBye poOOTY IIEMEHTHOIO KaMEHIO y CBEPAJIOBUHI MU Yac MOAANIBIIOI 1i excrumyaTanii. [Ticns
3aTBEPAIHHS IIEMEHTHOTO PO3UMHY (OPMYIOThCS KOHTAKTHI 30HM Ha MeXi (UIbTpariifiHol KipKu,
00caHO1 KOJIOHH Ta IIEMEHTHOTO KaMeHIO, SIKI TaKOXK, SIK 1 TY)KaBilOUMii [IEeMEHTHUI PO3YHMH, MOXKYTh
Oytu cepenoBuieM GhopMyBaHHS (DIIOTIONPOBIAHUX KAHATIB.

B pobGoti [4] BuOpanu ¢pakTalbHO-CHHEPTeTUYHY KOHIEMNINIO AJ OI[HKH MEXaHIYHHX
BJIACTUBOCTEH IIEMEHTHOTO KaMEHIO. B SIKOCTI OCHOBHHMX KPHUTEPIiB IIi€1 KOHICTIIIT pO3TIA a0 ThCS
HACTYIHI apaMeTpH: TEOPETHYHA MIIHICTh [IEMEHTHOTO KaMEHS Ha OCHOBI Psiiy CHiBBiIHOIIEHb,
€HEpris IacTuIHoi aedopmartii, rpaHuIld TPIIMHOCTIMKOCTI Ta TPAaHWYHA JIeTPaiallis IIEMEHTHOTO
kaMmeHa. HenmonikoM [bOTO MiAXOAY MOJATaE B MOTPeO1 BUTOTOBJIGHHS CIEMiabHUX (OpM Ta
MIPUCTPOIB JJIs1 IPOBEACHHS AOCHIIIB, @ TAKOXK PYyTHHHOCTI PO3paxyHKIB.

B pob6orti [5] aBTOp MOBOIUTH, 110 TaMIOHAKHUI KaMiHb Yy CBEpIJIOBHHI B OUIbLIT Mipi
MIIAEThCSI PO3TATYIOYMM HABAHTAKCHHSAM Ta TPOINOHYE B SKOCTI KpUTEepito aedopMariiifHol
3IaTHOCTI OOpaTH BIJHOIICHHS T'PaHUIl MIIHOCTI TaMIOHAKHOTO KaMEHIO Ha po3Tar (op) 0
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TPaHUIll MIHOCTI TaMIOHa)KHOTO KaMEHI0 Ha CTHCK (Gcr), BUXOASYM 3 TOTO, MO Gcr Ta Cp €
IPAaHUYHUMH 3HAYEHHSMH B TEHJCHLII pYHHYBaHHS LIEMEHTHOTO KaMEHS 3 TOYKH 30py HOTO
MIIHOCTI, TOOTO 3rinHO popmymnu (1)

Ger 2> Tye > O3p > Op (1)

Takuii migxig HE BpaxoBy€ AWHAMIYHOTO HABAaHTAXXCHHS, 110 BUHUKAE Y CBEPAJIOBUHI
BIIPOJIOBK BCHOTO TiepioAy ii OyMiBHHIITBA Ta €KCIUTyaTallil sSKi 32 BETUYMHOK 3HAYHO OUIBINI Ta
Hebe3neyHi 1010 30epeXeHHs IUTICHOCTI IEMEHTHOTO KUIBIIS 32 00CaJHOI0 KOJIOHOIO.

3 Meroro BuOOpY KpurTepito nedopmariiifiHoi 3aTHOCTI, IO BpPaxOByBaTHUME IAMHAMIYHI
HaBAaHTAKCHHS Ha IEMEHTHHHM KaMiHb, Ta CTBOPEHHS Ha HOTO OCHOBI HOBOTO TaMIIOHYIOYOTO
MaTepiany SKHA JO3BOJUTH 30€perTd LUTICHICTh IIEMEHTHOIO KaMEHIO BIIPOJIOBXK TPUBAJIOTO
nepiofly eKCIuTyaTalii CBEpAJIOBHHM, TIPOMOHYETHCS PO3TISHYTH MEXaHi3M BUHHKHEHHS
HampyxkeHb 1 Jedopmaniii cucreMu «oOcajHa KOJIOHA-IIEMEHTHHH KaMiHb» 3 BpaxXyBaHHSIM
JMHAMIYHOTO BIUIMBY SIKWUH BUHUKAE BCEPEMHI CBEPUIOBUHH.

[IpoananizyeMo cucremy 3 BIJOMUMH BHYTPIIIHIM #g Ta 30BHILIHIM 73 pajiycamu oOcaaHol
KOJIOHH, siKa 300pakeHa Ha puc. 1, 2.

JUisi BU3HAYEHHS HANpYyKEHHsS B LEMEHTHOMY KUIbIl [6] IOCTaTHBO CyMICHO pPO3B’sA3aTH
BiJloMe pIBHSHHS piBHOBAru (2), sike crpaBeUIUBe AJs III0CKOT Aedopmallii 3 0ChOBOI0 CHMETPIEI0
IIPU BIZICYTHOCT1 MacOBHX CHJI,

=0 2)
dr r
ta ¢izuuHi piBHIHHA (3)—(5) sKi onmUCYIOTh 3aKoH [ 'yKa:
1
8r = _[Gr - “(Ge + GZ )]a (3)
E
1
£y = oy —nio, +0,)]. (4)
1
€z :E[GZ - o, +66)]5 (5)

ne g = du/dr, €9 = u/r, €z — BIANOBIIHO pajiayibHA, TAaHTEHIIATbHA 1 OChOBa Aedopmaris; u —
panianbHe nepemimeHHs; £ — Monyns FOHra nemenTHoro kamens; p — koedirient ITyaccona.

Puc. 1. Po3nooin OuHamiuno2o Ha8aHmaxicets 6 Puc. 2. Cxema nasanmasicenns cucmemu «ob6caoua
cucmemi «06CaAOHA KOAOHA — YeMEHMHUL KAMIHbY 3 KOJOHA — YeMEHMHUL KAMIHb» GHYMPIUWHIM MUCKOM
BHYMPIWHIM 'y MA 308HIWHIM I3 paoiycamu

CucreMa HaBaHTa)X€Ha BHYTPIIIHIM THCKOM pp SIK 300paXX€HO Ha puc. 2, 6€3 30BHIIIHBOTO
BIMBY. OcboBe HaBaHTaKeHH: Gz = 0, oTxke popmyna (4) MaTUMe BUTIISAA:
b

&, = [0, — 1o, . (©)
E
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PanianbHi Ta KibIEB1 HANPY>KEHHSI B KOHIICHTPUYHOMY KiIbLIEBOMY €J1€MEHTI BU3HAYAIOTh
3a (hopmyoro (7), Tobto popmynoro Jlame,
o) 2 2 2.2
V}_rs p(f—r3 p3+p3_p8 rs 7"3 7
- 2 - 2 2 (7)

2 2
69 7"3 _rs 7"3 _rs r

1€ pp, p3 — BIANOBIAHO THCKH Ha BHYTPIIIHIM Ta 30BHIMIHIA MOBEPXHAX KUIBIEBOIO €JIEMEHTY,
paaiycu SIKUX piBHI BiIMOBIAHO 7' Ta 3.

OCHOBHI PO3paxyHKOBI CITIBBITHOLICHHS OTPUMYIOTh MpPHUPIBHIOBAaHHAM jaedopmariiii Ha
KOHTAKTHHUX MOBEpXHX. B 3B’s13Ky 3 1uM, 3 hopmynu (6) 3a nonomororo ¢opmyinu (7) BU3SHAUUMO
KUTbIeB1 AedopMaltii Ha KOHTAKTaXx:

2 2 2 2
pal 1+, ps| e+,
B ) e o
E ry —r, E ry—r,
2 2 2 2
Pe| 13 +1, P3| 13 T 9
(e = a0 o[ ©)
0 b E }/_32 _rsz E }/_32 _rsz
r2+r2 r2+r2
Og(r=a) = PB 32 5 — ps( 32 S +1) (10)
}"3 —I’K l’3 —I’K
) )
Ge(r:b):pB(%_l)_pB% (1)
r; =1 ry —Ip

BB AMHaMIYHOTO HABAaHTAXKEHHS Y CBEPUIOBUHI Ha 00CaIHy KOJIOHY 1 IEMEHTHE KiJbIle
3a 00CaHOI KOJIOHOK MOXKHA MPEACTaBUTH y BUTIAAL pg = p, p3 = 0. Toni ¢opmynu (8)—(11)
NPUAMYTh BUTIISA:

2 2
r, +r,
(Se)r:a = E[%—FH] (12)
E ry —71y
plr +r (13)
ry —Iry
2 2
r, +r,
Co¢r=a) = P }jz ~ rBz‘ (14)
3 B
rotr,
p{_ o (15)
3 B

KinbleBe HampyXeHHs po3TAryroue, a pajiibHe — cTHCKatode. Ha BHYTpIlIHIA MOBEpPXHI Gy
Jocsirae HalOUTBIIOrO 3HAUEHHS 1 BU3HAYA€Thes 3a ¢opmynoro (12). PamgianpHe HampykeHHs Ha
BHYTPIIIHII MOBEPXH1 JOPIBHIOE p.

Ha puc. 3 nokasasi emopu 3MiHM pajiajbHOIO Ta KUIBIIEBOI'O HANMPYKEHb 33 TOBIIHWHOIO
KUTBIIS TPY HABAaHTAKEHHI BHYTPILIHIM THCKOM BiJl JUHAMIYHOTO HAaBAaHTAKEHHSI.

Puc. 3. Entopa 3minu padianbHoz2o ma Kilbye8o2o HanpysiceHsb 3a moGUUHOIO Kilbys npu
HABAHMAACEHHI BHYMPIUWHIM MUCKOM
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3rifHO 3 TEOpi€r0 HAUOUIBIINX JOTHYHUX HaNpyxXeHb (G, = 0)

2 2
7. +r
GeKB 261_63 :p%_(_p) (16)
ry —71p
abo
21”3.2
O =P 5 7 (17)
r; —71p

[Ipocnigkyemo, K 3MIHATbCS HANPYKEHHS G, Ta G; 10 Mipl 3MEHIIEHHS TOBIIUHH KUTBIS.

Hexait 7, = 1y + 0 ne & — ToBuuHa Kinbls. Toxai popmynu (14) ta (15) npuiimyTs BUTIIS:

(g 8+

Ge(r:a) =p p 2 p 2 » (18)

3 B

2

Oty = Py b (19)

- 0(2r, +9)

[Ipu manomy 3HaueHHI O

a

Og(r=a) ¥ Og(r=t) ® P 5 (20)

PanianbHe HanmpyXeHHS G, Ha BHYTPIIIHINA MOBEPXHI piBHE «—p», a HA 30BHILIHIA — HYJIIO
HE3aJIeKHO Bijl TOBIIMHH LMIIHApPA.

Takum 4MHOM, BUHO, IO JJS LIUTIHIpPA 3 MAJOK TOBIIMHOIO CTIHKH PO3TATYIOYE HAMPY:KECHHS
PO3MO/IIEHO 32 TOBIIMHOIO MPAKTUYHO PIBHOMIPHO, TUCKAaIOYe — HE ICTOTHO MOPIBHSHO 3 PO3TATYIOUUM
TaKOI0 CaMOI0 MIPOI0, SIK TOBLIMHA O CTIHKHM MaJla IO BITHOIIEHHIO JI0 pajiiyca.

3 BHILEHABEJCHOTO BHUJHO, IO € HEOOXIIHICTh MOIIYKY TaKOro KpUTEpiro aedopMariiiHol
371aTHOCTI, SIKMI OLIIHIOBAB OM 1 TPaHMYHE PO3TATYIOUM HABAHTHKEHHS 1 MOMKJIMBICTD MaKCUMAIbHOTO
nehopMyBaHHS JI0CIIHKYBaHOTO TAMIIOHAKHOTO KaMEHIO IPU IMHAMIYHOMY HaBaHTaXKEHHIO.

ABTOpU TNPONOHYIOTH 0OpaTH B SIKOCTI KPHUTEPiIO OLIHIOBAHHS JedopMalliiHoi 31aTHOCTI
TAaMIOHAXHOTO KaMEHI0 Yy pa3i JUHAMIYHOIO HaBaHTAXEHHA BigHOUIeHHA (21) nuHaMigyHOTO
MOy IPYXKHOCTI (Ejp) IO CTATUYHOTO MOAYJIS NPYKHOCTI (EcT) TAMIIOHA)KHOT'O KaMEHIO:

E
K3 =—% 1)
CT

3a 3naueHHsaM KJI3 MoxHa oliHUTH poOOTY IEMEHTHOTO KaMEHIO SIK y CTAaTUYHUX yMOBaX,
TakK 1 MPH JTUHAMIYHOTO HABaHTAXXECHHSI.

36utpmiennss BennunHU KJ/[3 mpusBoauTh 10 minBuieHHS AeopMaIliifHoi 31aTHOCTI
TaMIOHA)KHOTO KaMEHIO 1 JIOCATAEThCS MUIAXOM 30UIBIICHHS AUHAMIYHOTO MOJIYJS MPYXKHOCTI 3a
paxyHOK BBEJCHHS apMYIOUHUX JOMIIIOK.

Bu3HayeHHs CTaTUYHOTO MOIYNS HMPYKHOCTI MPOBOJMIIOCH 32 BiIOMOIO METOJIMKOIO [7]
IUIIXOM BTUCKYBAaHHS IMIIHIPUYHOTO IHAEHTOpa B 3pa30K LEMEHTHOTO0 KaMEHIO Micis ceMH 110
TyXaBiHHA. BTHUCKyBaHHA TpPOBOAMJIOCHE B II'SITH TOYKAaX B MeXaxX MpyxHoi aedopmartii
JOCIIJKYBaHOTO 3pa3Ka.

JIMHAMIYHUIA MOJTyJb MPYXKHOCTI BU3HAYAIN [IUISIXOM BUMIPIOBAHHS TPUBAJIOCTI MPOXOKEHHS
MIOB3JIOBKHIX Ta MONEPEUHUX aKyCTUUYHHX XBUJIb Uepe3 TOCTIIKYBaHUIN [IEMEHTHUI KaMiHb, 1110 SIBJISB
co0010 3pa3ku TpAMOKYTHOT ¢opmu posmipom 20x20x40 mm BikoMm 7 mi6 [6]. HocmimkeHHs
MPOBOIMIIMCH 32 JIOLIOMOT'OI0 CEPIHOro ynbTpa3BykoBoro Aedexrockona DiO-562 LC , nox npaMux
CYMIIIEHUX YJbTPa3BYKOBHUX I1’€30eJeKTpuuHuX neperBoproBauiB [1111-2,5K1-2003, mist BBeneHHs
MOTNEPEYHOI aKyCTHYHOT XBHJI1 Ta ABOX MOXMIIUX YIbTPA3BYKOBHX I1'€30€EKTPUYHHX I1€PETBOPIOBAYIB
JUIsL BBEJICHHS IOB3JIOBXKHBOI aKyCTHYHOI XBWJII. BigHocHa mnoxuOka BHUMIPIOBaHHS IBHUIKOCTI
MONEPEYHNX TaT TMO3A0BXKHIX AaKyCTUUHMX XBWJIb cKkiagaga He Oumbme 0,1 %. PospaxyHku
JMHAMIYHOT'O MOJIYJIsl IPY>KHOCTI MPOBOUIIUCH 32 popmynamu (22) Ta (23):
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Eﬂ = Cim BM , (22)
g (-p
TI€ Cnoss — IIBUAKICTD MPOXOHKEHHS MOB3I0BKHBOT aKyCTHYHOT XBUJIl, M/C; p — I'yCTHHA TipChKOI
TIOPOJIH, KI/M°; g — IPHCKOPEHHSI BiTHHOTO MaMiHHs, M/C’; |l — IHHaMiuHuH KoedinienT [Tyaccona
0,5- R’
H=—, (23)
I-R

1e R — BITHOIIICHHSI MIBUIKOCTI MOTIEPEYHOT XBHIIL IO IIBUKOCTI MOB3/IOBKHBOT XBHIIL.

B Ta6. 1 HaBeneHO pe3yabTaTU aHANI3Y SIKOCTI KOHTAKTY LIEMEHTHOTO KaMEHIO 3 00Ca HOI0
KOJIOHOIO IIPU PI3HUX BHUJAX AWHAMIYHOTO HaBaHTAKECHHSI.

3 Tab. 1 BuaHO, MmO mpu OyIIBHUITBI Ta €KCIUlyaTallii CBEpAJOBHHM HABAHTA)KCHHS Ha
LIEMEHTHUH KaMiHb MO’K€ KOJIMBATHCh B IIMPOKOMY Jl1alla30Hi, OJJHAK Y BCIX BUMAJAKAX MICIS 3HATTA
HABAaHTAKEHHS SKICTh KOHTAKTY CYTTEBO MOTIPIIYETHCS, 1[0 € OCHOBHOIO NPUYMHOI0 BUHUKHEHHS
HErepMETUYHOCT1 KPIIJICHHsSI CBEpUIOBUHU. [1Jis 3a0e3medeHHsl sIKICHOTO PO3MEXYBaHHs IUIACTIB
HeoOxigHo, 06 K13 = 50-70.

3 METOI0 MOKpAIIeHHs! pOOOTH IEMEHTHOTO KaMEHIO B JJUHAMIYHUX YMOBAX MPOBEICHO HOTO
apMyBaHHS BOJIOKHUCTHUMHM JOMIIIKaMHU. 30Kpema, s NOpiBHAHHA Oyino oOpaHO HaHOLIbII
PO3MOBCIOKEHUI apMylOUuil MaTepia Al HEMEHTHUX PO3YHMHIB — XpU30THII azdecT (Mapka A-6-
50). Pazom 3 THM, JOCHIIPKyBaBCs HOBUII HEOpPraHiUHMN Marepial — TMOJIIPONLUIEHOBE
¢i6poBosIOKHO 10BKUHOIO 4 MM (TTTID-4).

Tabamnuns 1. PesyabTaTn aHai3y NpOMHCI0BUX JAHUX II0J0 IKOCTI IEMEHTYBAHHA 32 Pi3HOI0
AMHAMIYHOI0 HABAHTAKEHHS Y CBEePJIOBHHI

SIKiCTh KOHTAKTy «IIEMEHTHHIA
Hagpanra- KaMiHb-00CaJIHa KOJIOHA 3a
Ne Buja HaBaHTa)XKeHHS JKEHHS, maaumu AKLL, % K3
Mlla 0  CTBOPEHHS | MiCHs 3HATTS
HaBaHTa)XCHHS | HaBaHTa)KCHHS
Iepdopartis (kynboBa, 0-10
1 | TopnenHa, KyMyJIsTUBHA) 100-200 80-90 (B 30HI1 66,7-133,3
nepdoparii)
o | ! ApaiuHui pospie 300-600 50-60 0-7 200-400
racTa
OnpecyBanHs 00caaHOT
3 | KoJIOHU 30-50 64-100 1-19 20-33,3
4 | Mexaniune OypiHHA 60-85 90 48 40-56,7

[oninpomineHoBa ¢idpa (ITID) — e BOJOKHO, SKE BUTOTOBISIOTH 3 MOJIMPOILIEHY METOAOM
excTpysil. [loBxuHa BonokHa cTaHOBUTH 4—12 mm, miamerp 10 mxwm. [lomimpomineH, CHHTETUYHUIA
Matepian ryctuHo0 910 kr/M’ i Temmeparyporo rmiaBneHHs 160 °C, XapaKTepu3yeThCsi BHCOKOKO
YIApHOIO MILHICTIO, CTIMKICTIO 10 ©0araTopa3oBUX 3rWHAHb, 3HOCOCTIMKICTIO, HHM3bKOIO MMapo- Ta
r'a30IIPOHMKHICTIO, BHUCOKMMH MI€JICKTPUUYHUMH TOKa3HHKamMH. [lominponiuieH He pO3YMHSAEThCA B
OpraHiYHUX PO3YMHHHMKAX, CTIAKUI N0 1ii JIyriB, BoAOCTiMkuil (BojonorauHanHs He nepesuulye 0,5 %
MiC/Isl IIeCTH MicAliB 30epiraHHs y BOJI NMpW KIMHaTHUX yMmoBax). Ha BiIMiHy BiI MOJIETHIICHY,
TIOJTIMPOILUIEH € TBEPIIILINIA Ta TePMOCTIHKimuii. Pe3ynbTaTy nocnipkeHb HaBeeHi B Ta0. 2.

3 nmanux Tabmnuii 2 BUAHO, o 30utbmieHHs o6aBku [1I1D crnpusie migBUIICHHIO AMHAMIYHOTO
MOy IPYKHOCTI TAMIOHAXXHOTO KaMEHIOo Ta, BianosigHo, KJ3.
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Tabauns 2. PeyabTatn BUMipoBaHb KoedinieHTa nedopManiiiHol 31aTHOCTI TAMIIOHAKHOT'O

KaMEHI0, ApDMOBAHOI'0 NMOJINPONieH0BOI0 (Pi0pPor0 Ta XpU30THI-2a30eCTOM

IBuKicTh Moaynb npyKHOCTI
Peuentypa XBHIII, M/C T'ycruna E-10°a E/z
Ne N TaMIIOHAXKHOTO I
PO3THHY UollepetHa KaMeHIO, Kr/M° IUHAMIYHUN | CTaTUYHUMI cT
IMOB3I0BKHS
) 3500
1 be3 qomimmok 3333 1840 31,6 2,2 14,3
3405
0 L TVS
2 0,1 % IIIId 3320 1840 55,8 1,53 36,5
3 0,2 % I —ggfg 1840 62,7 1,55 40,4
4 0,3 % IIIId 3230 1835 74,9 1,61 46,5
3184
3065
0 SJVVS
5 0,4 % III1d 3029 1835 80,5 1,64 49,1
2879
0
6 0,5 % I 2850 1830 90,6 1,70 53,3
2730
0
7 0,6 % IIIId 2710 1830 94,4 1,77 56,2
2617
0
8 0,7 % IIIId 2600 1830 102,5 1,86 55,1
2490
0
9 0,8 % IIIIPd 2477 1830 114,5 1,94 59,0
10 0,9 % IIIId 2315 1825 118,6 2,05 57,9
’ 2305 ’ ’ ’
2265
0
11 1,0 % IIIId 2756 1825 123,2 2,2 56,0
3398
0 - -
12 | 0,1 % A-6-50 3300 1840 44,6 2,0 22,3
3290
0 - -
13| 0,2 % A-6-50 3200 1840 43,7 2,0 21,8
14 | 0,3 % A-6-50 3151 1840 474 2.1 22.6
b 3080 9 b 9
15| 0,4 % A-6-50 —ggﬁ 1840 52,5 2,3 22.8
2984
0 _6- =L 7
16 | 0,5 % A-6-50 2939 1835 60,6 2,5 243
2901
0 _6- =L V2
17 | 0,6 % A-6-50 2862 1835 63,7 2,7 23,6
2823
0 _6- i
18 | 0,7 % A-6-50 2791 1835 70,6 2,8 25,2
2744
0 &1 7T
19 | 0,8 % A-6-50 2714 1835 69,0 2,8 24,6
2653
0
20| 0,9 % A-6-50 2627 1835 74,2 2,9 25,5
2583
0
21 1,0 % A-6-50 2559 1830 71,0 3,1 22.9
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Bownyck 15. IOPOJOPA3PYILAFOLIUI U METAJTOOEPABATBIBAFOLIJUN HHCTPYMEHT — TEXHUKA
U TEXHOJIOI'"A ET'O U3IOTOBJIEHUA U ITPUMEHEHUA

Bucnosxu

IIpu Bwmicti goGaBku IIIID 0,5-1,0 % 3nauenns KJI3 3HaXoAWTBCS y PEKOMEHIOBAHUX
MeXax, MpoTe CIiJg BpaxoByBaTH, 00 1 %-Ha KOHLEHTpAIlisl € TPaHUYHOIO 3a YMOBHU
MIPOKAaYYBaHOCTI TAMIIOHAKHOTO PO3YHHY, TOMY B PELENITYpPY PO3UYMHY HEOOXITHO BBECTH JOMILIKU
AKl JO3BOJATH 3MEHUIIMTH BigcoTkoBuii BMicT [II[I® He 3Hmxkyroun npu npomy KJI3 Ta He
MOTIPIIYIOYH PEOJIOTTYHI BIACTUBOCTI PO3UUHY.

JloMmilka Xpu30THI-a30ecTy 3abesneuye Jemo BHINE CTaTHYHE 3HAUYCHHS MOy
MPYKHOCT1 TaMIIOHQ)KHOTO KaMEHIO, ajleé 3HAYHO MEHIIMN JAMHAMIYHUI MOAYNb HPY>KHOCTI, HDK
[I1®. Bigmosimno KJI3 3 m06aBkor0 XpH30THI-a30€CTy 3HAXOAUTHCS HUXKYE JOMYCTUMOIL
BEIMYMHH, TOOTO TAMIOHAXKHUN KaMiHb 3 HOTO MOMINIKOI HE 3a0e3MeduTh HEOOXIIHOTO pPIBHS
repMETUYHOCTI 3aTpyOHOT0 IPOCTOPY 32 AMHAMIYHOTO HABAHTAKEHHS Ha 00CAHY KOJIOHY.

Texcm aumnHomayuu Ha pyccKOM s3viKe. Bvinoameno awanus cyujecmeyrowux Kpumepuees
oyenKu 0eopMayUoOHHOU CHOCOOHOCMU MAMNOHAICHO20 KamHA. Paccmompeno mexanusm
BO3HUKHOBEHUS HANPAJICEHUI U Oeghopmayuii cucmemuvl «0OCAOHAS KONOHA-YEMEHMHbIIL KAMEHbY C
yuemom OUHAMUYECKO20 B030eliCIEUsl KOmopoe 603Hukaem 6Hympu ckeadicunvl. O60CHO8AHO
8bIO0p Kpumepusi OYeHKU 0ePOopMAyUOHHOU CHOCOOHOCMU MAMNOHAICHO2O0 KAMHS 6 clyyde
OUHAMUYECKUX HAZPY30K HA Kpenb ckeaxcuvl. Onucano mMemoouky u npugeoeHo pe3yibmambl
UMepeHull NPeonoAHCeHHo20 Kodgduyuenma 0ehopmayuoHHOU CROCOOHOCIU MAMNOHANACHOSO
KAMHA  APMUPOBAHHO20  NOAUNPONUNEHO80U ubpou u  xpuzomuia-acoecmom. Onpedeneno
HanpaegneHue Uccie008anull 8 OanibHelueM.

Kniouesnie cnosa: nanpsicenus, oechopmayuss, mMamnoHaM#CHblil KAMeHb, OUHAMUYECKUEe HASPY3KU.

Abstract in English. The analysis of current criterion of deformation value ability of plugging
stone has been done. The mechanism of tension and deformation appearing in the system «casing
column - plugging stoney» in article with pointing of dynamic loads on well has been considered.
The alternative of criterion of deformation value ability of plugging stone in case of dynamic load
have been substantiated. It has been described the principles and results of proposed criterion
measuring which was reinforced by chrysotile-asbestos and polypropylene fibers admixture. The
direction of future research have been proved.

Key words: tension, deformation. plugging stone, dynamic load.
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