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EXPERIMENT RESEARCH OF INFLUENCE OF DYNAMIC LOADING

ON PROCESS OF CRACK FORMATION AT BOOTY OF LITHOIDAL BLOCKS

T. Grebeniuk, K. Tkachuk 
National technical university of Ukraine «KPI» 
vul. Borshchahivka, 115/3, 03056, Kyiv, Ukraine. !-mail: t.grebeniuk@mail.ru
The process of cracking-off of stone blocks is initiator an appendix to the walls of 

cylinder shpuriv of the static or dynamic loadings. Undertaken experimental studies 
and worked out methodology of creation of the dynamic loading on the contour of 
opening. In quality experimental material plates are chosen from organic glass. The 
experimental design of process of crack formation gave an opportunity to define time 
of action and middle speed of distribution of dynamic indignations on the plane of 
plate.
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=L`( J;NNL( [HRUR>PBP( PN[T:;=P<( R^H;ZQRU( =;( PZMP^W( [HP( OR:RHTV( R[HI>IB<BP(
[HI>IB([HRK=RN:P([HP(PZMP^I(P(ORhiiPQPI=:(H;NOHT:P<(:HI]P=T. 

$NNBI>RU;=P<([HRVR>PBP( U( B;^RH;:RHPP( O;iI>HT( MRH=R@(P=cI=IHPP(,RBP\
:IV=PKINORMR(i;OLBS:I:;(6=PUIHNP:I:;(ME(-R=N(f9IBSMP<g(=;(R^H;ZQ;V(PZ([INK;\
=PO;E
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#PNL=RO(D(– 1P;MH;JJ;(Z;UPNPJRN:P(NHI>=IMR([HI>IB;([HRK=RN:P(
R:(H;Z^;UBI=P<(H;N:URH;(,.5

5(NRR:UI:N:UPP(N([;H;JI:H;JP(hON[IHPJI=:;BS=R@(LN:;=RUOP(fHPNE(3g(P(N:;=\
>;H:RJ(=;([HRUI>I=PI(>;==RMR(hON[IHPJI=:;(j7l(^TBP(PZMR:RUBI=T(R^H;ZQT(H;Z\
JIH;JPW(JJn(>BP=; {ykXXW(APHP=;(BykGW(UTNR:;(WyDGE(5(R^H;ZQ;V(>IB;BP([;Z(
MBL^P=R@(ay|(f=IR^VR>PJTI(LNBRUP<n(L/Wy|W(XWkG}a/W}XWGGgE 9TB(PN[RBSZRU;=(
UR>=T@(H;N:URH(,.5(N(H;Z^;UBI=PIJ(knC(O;O(=;P^RBII(R[:PJ;BS=TJE(

#PNL=RO(F(– _ON[IHPJI=:;BS=;<(LN:;=RUO;(>B<(R[HI>IBI=P<
[HI>IB;([HRK=RN:P([HP(PZMP^I

5(VR>I([HRUI>I=P<(hON[IHPJI=:;(=;(J;=RJI:H;V(iPONPHRU;BP(J;ONPJ;BS=RI(
LNPBPI(#NW(NRZ>;==RI(PN[T:;:IBS=R@(J;AP=R@([HP(H;ZHLAI=PP(R^H;ZQ;(fHPNE(4) P(
>;BII(H;NNKP:TU;BP(OHP:PKINOP@(ORhiiPQPI=:(H;NOHT:P<(:HI]P=T [7]:
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30,15466,15018,8742,1858,11
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M
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M
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MN

O
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36 (4) 

#PNL=RO(|(– +VIJ;((=;MHLcI=P<(R^H;ZQ;

5(E@FGHI*J@FKK hON[IHPJI=:RU(PN[T:TU;BP(:HP([HRPZURBS=R(UT^H;==TV(R^\
H;ZQ;( >B<( LN:;=RUBI=P<( h:;BR==RMR( Z=;KI=P<E( #IZLBS:;:T( hON[IHPJI=:;( [HPUI\
>I=T(U(:;^BE(FE

 ;^BPQ;(F – 6NPBPIW([HP(OR:RHRJ([HRPNVR>P:(H;ZHLAI=PI(h:;BR==TV(R^H;ZQRU(
P(PV(ORhiiPQPI=:(H;NOHT:P<(:HI]P=T

v Pc Pc, NHI>=II Kic Kic, NHI>=II
1 4

3,3

0,222675

0,1832852 3 0,166344

3 3 0,160836

5R(GLHFHI*J@FKK hON[IHPJI=:RU(PN[T:;=P<([HRUR>PBP(=;(P>I;BS=R(~NLVPV�(
R^H;ZQ;V(>B<(:RMRW(K:R^T(PNOB`KP:S(B`^RI(UBP<=PI(UR>T(=;(=PVE(1B<([RB=RMR(
R^IZURcPU;=P<( R^H;ZQT( [HI>U;HP:IBS=R( [RJI];BP( U( [HRJTABI==L`( hBIO:HR\
[IKS(ft=120º) P(UT>IHcPU;BP(D|(K;N;E(#IZLBS:;:T(hON[IHPJI=:;([R(R[HI>IBI=P`(
LNPBP<W([HP(OR:RHRJ([HRPNVR>P:(H;ZHLAI=PI(~NLVPV�(R^H;ZQRU P(PV(ORhiiPQP\
I=:T(H;NOHT:P<(:HI]P=T [HPUI>I=T(U(:;^BE(|E(

 ;^BPQ;(|(– 6NPBPIW([HP(OR:RHRJ([HRPNVR>P:(H;ZHLAI=PI(~NLVPV�(R^H;ZQRU
P(PV(ORhiiPQPI=:(H;NOHT:P<(:HI]P=T

v Pc Pc, NHI>=II Kic Kic, NHI>=II

1 5 

4,7

0,275963

0,2612452 4,4 0,242848

3 4,8 0,264925

*

#N
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1;BII( [HRUR>PBP( hON[IHPJI=:T( >B<( R[HI>IBI=P<( R[:PJ;BS=RMR( UHIJI=P(
URZ>I@N:UP<(,.5(OR=QI=:H;QPP(knC(f:;^BE(DgE(1B<(h:RMR(R^H;ZQT([HI>U;HP:IBS=R(
[RJI];BP(U(HIZIHUL;HT(N(UR>R@(P(H;N:URHRJ(,.5(=;(R[HI>IBI==RI(UHIJ<W([RNBI(
KIMR(PV(=;MHLc;BP(=;(PN[T:;:IBS=R@(J;AP=IE(#IZLBS:;:T([HPUI>I=T(U(:;^BE(G P(
=; HPNE(4. 

 ;^BPQ;(G(– #IZLBS:;:T(PNNBI>RU;=P@(>B<(LN:;=RUBI=P<(
R[:PJ;BS=RMR(UHIJI=P(URZ>I@N:UP<(,.5(=;([RHR>L

5HIJ<(URZ>I@\
N:UP<W(K;N

"^H;ZQT Pc
Pc, NHI>\
=II

Kic
Kic, NHI>\
=II

5R>;

1 1 2

2,3

0,110385

0,128783 2 3 0,165578

3 2 0,110385

2 1 2

2,1

0,110385

0,1177442 2 0,110385

3 2,4 0,132462

6 1 2,4

2,2

0,132462

0,1214242 2 0,110385

3 2,2 0,121424

24 1 2,2

2 

0,121424

0,1103852 1,8 0,099347

3 2 0,110385

,.5

1 1 1,8

1,9

0,099347

0,1030262 2 0,110385

3 1,8 0,099347

2 1 2

1,7

0,110385

0,0956672 1,4 0,07727

3 1,8 0,099347

6 1 1,8

2,2

0,099347

0,1214242 2,2 0,121424

3 2,6 0,143501

24 1 3

2,8 

0,165578

0,157299
2 2,8 0,154539

3 2,4 0,132462

4 3,2 0,176617
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#PNL=RO(|(– 7H;iPO(Z;UPNPJRN:P(ORhiiPQPI=:;(H;NOHT:P<(:HI]P=(R:(:P[;
,.5(P(UHIJI=P(IMR(URZ>I@N:UP<(=;(MRH=L`([RHR>L

.=;BPZ( [RBLKI==TV( MH;iPKINOPV( Z;UPNPJRN:I@( [RO;ZTU;I:W( K:R( ORhiiPQP\
I=:(H;NOHT:P<(:HI]P=([HP(PN[RBSZRU;=PP(U(O;KIN:UI(,.5(UR>T([H;O:PKINOP(NR(
UHIJI=IJ( JI=<I:N<( =IZ=;KP:IBS=RW( ;( [HP( [HPJI=I=PP( ,.5( U( H;Z^;UBI=PP( knC(
H;N:I:W([HPKIJ(PZJI=I=P<(=RN<:(N:I[I==R@(V;H;O:IH(UP>;(Ly;�I±bV

c >RN:RUIH=R\
N:S`(;[[HRONPJ;QPP(R2

=0,78. *RhiiPQPI=:(ORHHIB<QPP(,PHNR=;(([HP(PN[RBSZR\
U;=PP( UR>T( – r=0W�X�o( >B<( UR>=RMR H;N:URH;( ,.5( – r=0WY|�E( $=:IHIN=TJ(
<UB<I:N<(:R:(i;O:W(K:R([HP(>I@N:UPP(=;(R^H;ZQT(U(:IKI=PI(AIN:P(K;NRU(P(UR>TW(P(
UR>=RMR(H;N:URH;(,.5(Z=;KI=P<(ORhiiPQPI=:;(H;NOHT:P<(:HI]P=(PJI`:(R>P=;\
ORURI(Z=;KI=PI(– Kic=0,121E(_:R(<UBI=PI(:HI^LI:(>R[RB=P:IBS=TV(PNNBI>RU;=P@E(
,R-UP>PJRJLW( U( h:RJ( NBLK;I( [HIU;BPHL`]L`( HRBS( =;KP=;`:( PMH;:S( iPZPOR-

VPJPKINOPIW(;(=I(iPZPOR-JIV;=PKINOPI([HRQINNTE
 ;OPJ(R^H;ZRJW(PNVR><(PZ(>;==TVW([RBLKI==TV(U(hON[IHPJI=:IW(JRc=R(N>I\

B;:S( UTUR>W( K:R( hiiIO:PU=TJ( UHIJI=IJ( URZ>I@N:UP<( O;O( UR>TW( :;O( P UR>=RMR(
H;N:URH;( ,.5( =;( [RHR>L( <UB<I:N<( k–D( K;N;E( b;( h:R( UHIJ<( =;^B`>;I:N<( NL]I\
N:UI==RI( N=PcI=PI( [HRK=RN:P( [RHR>TW( U( NHI>=IJ( =;( FF(x( [HP( PN[RBSZRU;=PP(
UR>T(P(=;(|�(x(– [HP(PN[RBSZRU;=PP(,.5E(

5e5"1eE( $N[RBSZRU;=PI( ,.5( [RZURB<I:( Z=;KP:IBS=R( N=PZP:S( [HRK=RN:S
NO;BS=TV(MRH=TV([RHR>W(;W( NBI>RU;:IBS=RW(– L[HRN:P:S([RNBI>L`]PI([HRQINNT(
>IZP=:IMH;QPP(P(hONO;U;QPP(MRH=R@(J;NNTE((

+[IQP;BS=R( [R>R^H;==RI( H;Z^;UBI=PI( fOR=QI=:H;QPP) H;N:URHRU( ,.5( P(
UHIJ<(PV(URZ>I@N:UP<(JRML:(NL]IN:UI==R(UBP<:S(=;(NUR@N:U;(MRH=TV([RHR>W(=;(
PV(JIV;=PKINOPI(V;H;O:IHPN:POP(fN=Pc;`:([HRK=RN:S(R:(DX(>R(GX(xW(;(NBI>RU;\
:IBS=RW( P( JR>LBS( L[HLMRN:P( [RHR>TgW( P, :IJ( N;JTJ, [RZURB<`:( iRHJPHRU;:S(
:HI^LIJTI(OHP:IHPP(hiiIO:PU=RN:P(UZHTU=TV(H;^R:(P([RNBI>L`]I@(:IV=RBRMP\
KINOR@(R^H;^R:OP([RBLKI==R@(MRH=R@ J;NNTE
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/$ !#. 6#.
kE( �HRBRU( �E7E( *LHN( ORBBRP>=R@( VPJPP( f,RUIHV=RN:=TI( <UBI=P<( P( >PN\

[IHN=TI(NPN:IJTgn(LKI^=PO(>B<(ULZRUE(– -En(8PJP<W(kY�DE(– |XX(NE
2E( .^H;JZR=( .E.EW( b;@KI=OR( /E,EW( �;@=MRBS>( +E$E( ,RUIHV=RN:=R-;O:PU=TI(

UI]IN:U;E(+P=:IZW(;=;BPZW(NUR@N:U;W([HPJI=I=PIE(– /En(8PJP<W(kY��E(– 200 NE
3E(+T=^LB;:RU(5E5E(*P=I:PO;(=;NT]I=P<(MRH=TV([RHR>(;O:PU=TJP(H;N:UR\

H;JP  // -;:IHP;BT(6H;BSNOR@(MRH=R[HRJTABI==R@(>IO;>T, 3–kF(;[HIB<(DXXC M.
– !O;:IHP=^LHMn(6776W(DXXCE – +E(kY–20.

|E(5BP<=PI(PJ[LBSN=TV(=IH;ZHLA;`]PV(=;MHLZRO(=;(PZJI=I=PI([HRK=RN:=TV(
V;H;O:IHPN:PO( MRH=TV( [RHR>( w( 5E-E( *RJPHW( 3E+E( 1RBL>;HIU;W( $E_E( ,IIU;W( +E-E(
-TNBPQOP@( ww( 5?N=PO( *HIJI=KLQSORMR( >IHc;U=RMR( [RB?:IV=?K=RMR( L=?UIHNP:I:Ln(
=;LORU?([H;Q?E(– *HIJI=KLOn(*1,6W(DXX|E(– 5P[E(|wDXX|fD�gE(– +E(kFG–138.

5E( +T=^LB;:RU( 5E5E( &;[H;UBI==RI( PZJI=I=PI( >IiRHJ;QPR==TV( V;H;O:IHP\
N:PO( MRH=TV( [RHR>( [RUIHV=RN:=R-;O:PU=TJP( UI]IN:U;JP( ww(-;:IHP;BT(6H;BS\
NOR@( MRH=R[HRJTABI==R@( >IO;>T, 4–k|( ;[HIB<(DXXG M. –  !O;:IHP=^LHM: 6&6,
2005. – +. 19–20.

CE( *RZBRUNO;<(  E�EW( /IJPc;=NO;<( 5E1EW( 1RBL>;HIU;( 3E+E( 5BP<=PI( [RUIHV\
=RN:=R-;O:PU=TV( UI]IN:U( P( PV( H;N:URHRU( =;( P=:I=NPU=RN:S( >HR^BI=P<( MRH=TV(
[RHR>( ww( 5?N=PO( ( *HIJI=KLQSORMR( =;Q?R=;BS=RMR( L=?UIHNP:I:L( ?JI=?( -PV;@B;(
"N:HRMH;>NSORMRE(– 2013. – 5P[E(GwDXkF(f�DgE(– +E(kD|–129.

7. ISRM Commission on Testing Methods. Suggested method for determining 
point load strength. Int. J. Rock Mech. Min. Sci. & Geomech. Abstr. 22, 51-60 (1985).

STUDY OF THE INFLUENCE OF CONCENTRATION 
AND IMPACT TIME OF SURFACTANTS ON STRENGTH

CHARACTERISTICS OF ROCKS

V. Kulynych  
Kremenchuk Mykhailo Ostrohradskyi National University
vul. Pershotravneva, 20, 39600, Kremenchuk, Ukraine. E-mail: tehm@kdu.edu.ua
It is shown the change of rock properties using surface-active agents (surfactants) 

as a way of control the process of destruction. The effect of surfactants on the strength 
characteristics of rocks is given. Optimal concentration of the aqueous surfactant solu-
tion is selected. Experimentally established the time required to saturate the rock by 
solutions of surfactants. According to studies, it is shown that the specially selected 
concentration of surfactant solutions and their impact time can significantly affect the 
properties of rocks.

Key words: surfactants, destruction, concentration, exposure time, the static load. 
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