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chanical properties of rocks, which may be determined by adsorption-adhesive proper-
ties of gaseous detonation products.

Key words: rocks, micro and macro fracturing, chemical energy.   
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,Q?IM@@(?:R;CcP;KB=(R;WMKKcN([C?R?P(BKBIBBQAM:@=(>QBC?^MKBMW(R(@:MK_
R;W(IBCBKXQBOM@RBN(]>AQ?P(@:;:BOM@RBN(BCB(XBK;WBOM@RBN(K;VQA`?RF(,Q?PMXM_
Kc( gR@>MQBWMK:;C<KcM( B@@CMX?P;KB=( B( Q;`Q;[?:;K;( WM:?XBR;( @?`X;KB=(
XBK;WBOM@RBN(K;VQA`?R(K;(R?K:AQ(]>AQ?P?V?(?:PMQ@:B=F(5(R;OM@:PM(gR@>MQBWMK_
:;C<K?V?( W;:MQB;C;( Pc[Q;Kc( >C;@:BKc( B`( ?QV;KBOM@R?V?( @:MRC;F( hR@>MQBWMK_
:;C<K?M( W?XMCBQ?P;KBM( >Q?IM@@;( :QMUBK??[Q;`?P;KB=( X;C?( P?`W?^K?@:<(
?>QMXMCB:<(PQMW=(XML@:PB=(B(@QMXKYY(@R?Q?@:<(Q;@>Q?@:Q;KMKB=(XBK;WBOM@RBN(
P?`WAUMKBL(>?(>C?@R?@:B(>C;@:BKcF

!F@D=GN=,IFJGCO,XBK;WBOM@R;=(K;VQA`R;b(]>AQb(:QMUBK??[Q;`?P;KBMF

.* 6./0&'+ 0( #"9" $. 5BX?[AP;KK=( R;WZ=KBN( [C?RJP( P( [JC<]?@:J(
PB>;XRJP(PBR?KA\:<@=(`;(X?>?W?V?Y(PBR?QB@:;KK=(CJKJS(]>AQJPb(=RJ(>Q?[AQMKJ(P(
>C?UBKJ( `;>C;K?P;K?V?( PJXR?CYP;KK=F( ,Q?IM@( PJXR?CYP;KK=( JKJIJY\:<@=( >QB_
RC;X;KK=W(X?( @:JK?R(IBCJKXQBOKBN(]>AQJP( @:;:BOKBN( ;[?(XBK;WJOKBN(K;P;K:;_
^MK<F( "@RJC<RB( >QB( XBK;WJOKBN( K;P;K:;^MKK=N( @:JK?R( IBCJKXQBOKBN( ]>AQJPb(
VJQ@<RBL(W;@BP(>MQM[AP;\(P( @:;KJ >C;@R?S(XMi?QW;IJSb( :?( MR@>MQBWMK:;C<KM(W?_
XMCYP;KK=([AXM(>Q?P?XB:B@=(K;(>C;@:BK;Nb(@MQMXBKK;(>?PMQNK=(=RBN(@>JP>;X;\(`(
>C?UBK?Y, >MQ>MKXBRAC=QKJL(PJ@J(]>AQ;F

6 VJQKBOJL( @>Q;PJ( MR@>MQBWMK:;C<KM( W?XMCYP;KK=( `;@:?@?PA\:<@=( XC=(
PBQJ]MKK=(`;X;O(@:;:BRB(J(XBK;WJRB(>?Q?XKBN(W;@BPJPF(,QB(I<?WA(Q?`VC=X;Y:<_
@=(>Q?@:?Q?PJ(j:Q<?NPBWJQKJk(J(>C;@RJ(jXP?NPBWJQKJk `;X;OJ(VM?WMN;KJRBb(>QBO?WA(
`;`PBO;L(>MQMP;V;( PJXX;\:<@=b( =RU?(IM(W?^CBP?b(>C;@RBW(`;X;O;Wb( =RJ( X?`P?C=_
Y:<(X?@CJX^AP;:B([JC<]([;V;:?>;Q;WM:QBOKJ(@B@:MWBF( ;(?[@:;PBK;b(U?(QJPK=K_
K=b(=RJ(?>B@AY:<(Q?`>?XJC(K;>QA^MK<(>QB(>C;@RJL(XMi?QW;IJS(PJXQJ`K=Y:<@=(PJX(
QJPK=K<b( =RJ( ?>B@AY:<( Q?`>?XJC( K;>QA^MK<( >QB( >C;@R?WA( K;>QA^MK?WA( @:;KJb(
CB]M(>?@:JLKBW(WK?^KBR?Wb(X;\(K;W(`W?VA(PBR?K;:B(MR@>MQBWMK:;C<KJ(W?XMCY_
P;KK=(K;(>C;@:BK;Nb(;(KM(K;(:Q<?NPBWJQKBN(`Q;`R;N(ldmF

1C=(MR@>MQBWMK:;C<KBN(X?@CJX^MK<(NPBC<?PBN(WMN;KJOKBN(MiMR:JP(P(>C;@:B_
K;N(`(?QV@RC;([AC;(Q?`Q?[CMK;(@>MIJ;C<K;(WM:?XBR;F

-M:;(Q?[?:B(– MR@>MQBWMK:;C<KM(?[nQAK:AP;KK=(>Q?IM@A(:QJUBK?A:P?QMKK=(
>QB(PBX?[AP;KKJ(W?K?CJ:KBN([C?RJP(PJX(VJQ@<R?V?(W;@BPAF

-. !#'./ ' #!o6/0 . $ 1"+/'12!&0. !R@>MQBWMK:;C<KBW W;:MQJ;C?W(
XC=(X?@CJX^MKK=(>Q?IM@JPb(U?(PJX[AP;Y:<@= P(VJQ@<RBN(>?Q?X;Nb(PB[Q;K?(>C;@:B_
KB( `( ?QV;KJOK?V?( @RC;F( 7M?WM:QBOKJ( >;Q;WM:QB( >C;@:BKB( K;@:A>KJa
! p(dbf(Wq9 p(fbH(Wq(h p(fbffrH(WF

+AO;@KJ(QM@AQ@?MKMQV?`[MQJV;YOJ(:MNK?C?VJS(VJQKBO?V?(PBQ?[KBI:P;F(5B>A@R(2/2013(12).

35



 !"#! $%&'()(!*+,!#$-!& ./0&'(1"+/'12!&&3(,#"4!+'5(
#6)&65.&&3(7'#+0*$8(,"#'1(5$968"-

1^MQMC?W(XBK;WJOKBN(`[AQMK<(@CAVA\(AX;QKBR(A(PBVC=XJ(@:;C<K?S(RAC<RB(P;_
V?Y(fbfGH(RVb(=RBL(@RBX;\:<@=(K;(>C;@:BKA(`(PB@?:B(? p(fbEH(W(K;(PJX@:;KJ(l PJX(
:MK`?X;:OBR;F(+NMWA(XJS(AX;QK?V?(K;P;K:;^MKK=(K;PMXMK?(K;(QB@F(dF

#B@AK?R(d(– +NMW;(XJS(AX;QK?V?
K;P;K:;^MKK=

1C=( QM\@:Q;IJS( XBK;WJOKBN( XMi?QW;IJL( PBR?QB@:?PAP;P@=( K;>JP>Q?PJXKBR?_
PBL( :MK`?QM`B@:?Q( * 1( s9( `( [;`?Y( @p( fFffs( Wb( ;R:BPKBW( ?>?Q?W( DEf( "W( J(
R?MiJIJ\K:?W(OA:CBP?@:J( γ = 100.  

 MK`?QM`B@:?Q( XC=( PBWJQYP;KK=( XMi?QW;IJL( ,

0ε K;RCMYP;P@=( M>?R@BXK?Y(
@W?C?Y(!1-Ef(>?(CJKJS*-4*=R;(>Q?N?XB:<(OMQM`(IMK:Q(?:P?QA(J(:?ORA(>;XJKK=(@:;_
CMP?S(RAC<RB(K;(>C;@:BKA(jQB@F(dk(J(PRCYO;P@=(X?(W?@:?P?S @NMWB lEm(jQB@F 2). 

#B@AK?R(E(– -?@:?P;(@NMW;
X?@CJX^MKK=(P>CBPA(XBK;WJOKBN(

K;P;K:;^MK<

,JXRQM@CBW?b(U?(>QB(>Q?PMXMKKJ( MR@>MQBWMK:A( [AC;(W?^CBPJ@:<(iJR@?P;K?(
>MQMWJUAP;:B(WJ@IM(>;XJKK=(RAC<RB(K;(PJX@:;K<( - PJXK?@K? X?(?XK?V?(:MK`?X;:_
OBR;( jQB@F( dkF( ,MQMP;V;( `;>Q?>?K?P;K?S( @NMWBb( >?C=V;\( P( :?WAb( U?( >?@CJX?PKM(
`WJUMKK=(X^MQMC;(XBK;WJOKBN(`[AQMK<(PJXK?@K? X?(?XK?V?(L(:?V?(^(K;RCM\K?V?(
K;(>C;@:BKJ(X;:OBR;(MRPJP;CMK:KM(PB>;XR;W(>?`BIJYP;KK=(X;:OBRJP(A QJ`KBN(:?O_
R;N( >?PMQNKJ( >C;@:BKB( J( iJR@?P;K?WA( Q?`:;]AP;KKY( :?ORB( >;XJKK=( RAC<RBF(
"@RJC<RB(P(I<?WA(PB>;XRA(PBN?XB:<b(U?(PBR?QB@:?PA\:<@=(?XBK(J(:?L(@;WM(X;:_
OBR( `( ?XKBW( J( :BW( @;W?( @>?@?[?W( K;RCMYP;KK=b( :?( \( W?^CBPBW( >Q?P?XB:B(
PBWJQYP;KK=(XMi?QW;IJL(K;(QJ`KBN(PJX@:;K=N(PJX(WJ@I=(>;XJKK=(@:;CMP?S(RAC<RB(`(
?XK;R?P?Y(>?NB[R?YF

1C=( ^BPCMKK=( :MK`?QM`B@:?Q;( PBR?QB@:?PAP;P@=( ;RAWAC=:?Q( W;QRB(NP7-12

5F(.W>CJ:AX;(XMi?QW;IJL(iJR@AP;C;@=(P(W5b(;(O;@(XJS(P(WR@F(,MQMQ;NAK?R(`K;OMK<(
XBK;WJOKBN(XMi?QW;IJL( ,

0ε PBR?KAP;P@=(`VJXK?(i?QWACB(lEm

5

, 5

γ
ε

γ
∆= 4 ,* (1) 

XM( 5∆  – >QBQJ@:(XMi?QW;IJL(A(W5b(5A dE(5F

9

?

$

!

'

-
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5MCBRBL(Q?`RBX(O;@:?:(J(W;C;(:QBP;CJ@:<(AX;QK?V?(@BVK;CAb(L?V?(`K;OK;(;W_
>CJ:AX;( >?:QM[AY:<( `;@:?@AP;KK=(]BQ?R?@WAV?PBN(]PBXR?XJYOBN( PBWJQYP;C<_
KBN( @B@:MW( J`( PMCBRBW( XBK;WJOKBW( XJ;>;`?K?WF(  ;RBW( PBW?V;W( PJX>?PJX;\( @A_
@AO;@KBL(XP?>Q?WMKMPBL(?@IBC?VQ;i(`(>;Wt=::Y(uvw–806S ∼ 8.

 ;RJ(?@IBC?VQ;iB( `;[M`>MOAY:<(W?^CBPJ@:<(>JXRCYOMKK=(X?(>MQ@?K;C<K?V?(
R?W>tY:MQ;( OMQM`( >?Q:B( xw–EGE( ;[?( ywz( J( W?^CBPJ@:<( >JXRCYOMKK=( X?(
`?PKJ]K<?V?( C;`MQK?V?( >QBK:MQ;( XC=( Q?`XQARAP;KK=( QM`AC<:;:JP, PJX?[Q;^MKBN(
K;( XB@>CMSF( 1C=( QM\@:Q;IJS( Q?`PB:RA( XBK;WJOKBN( XMi?QW;IJL( A( O;@J( PBR?QB@:?_
PAP;P@=(?XBK(`(>Q?WMKJP(?@IBC?VQ;i;(GDS–8065-99.

 B>?P;(?@IBC?VQ;W;(A(W5(– O;@(P(WR@(>?R;`;K;(K;(QB@F(GF

#B@AK?R(G(–  B>?P;(?@IBC?VQ;W;(
,

0ε A(-P(– O;@(A WR@

 ;[C. d(XMW?K@:QA\(N;Q;R:MQ(`;:AN;KK=(;W>CJ:AXB( ,

0ε PJX(PJX@:;KJ(X;:OBR;(X?(
:?ORB(AX;QA(@:;CMP?S(RAC<RB(>?(>C;@:BKJF(6 :;[CF(d(K;PMXMK?(X;KJb(?@MQMXKMKJ(`;(
:Q<?W;(;K;C?VJOKBWB(MR@>MQBWMK:;WBF

oVJXK?( `( PB@K?PR?Wb( ?:QBW;KBW A Q?[?:J( lGmb( PMCBOBKA( AX;QK?S( @BCB(W?^K;(
PP;^;:B( @:;C?Y( >Q?:=V?W( A@<?V?( O;@A( XJS( AX;QAb( ;( SS( `K;OMKK=( PB`K;O;\:<@=(
@>JPPJXK?]MKK=W

τ

3?$
8

2
= ,* (2)

XM($– W;@;(RAC<RBb( 3  – >QB@R?QMKK=(`MWK?V?(:=^JKK=b(?  – PB@?:;(@RBX;KK=(
RAC<RBb( τ  – O;@(XJS(AX;QAF

 ;[CBI=(d(– 8;Q;R:MQ(`;:AN;KK=(;W>CJ:AXB( ,

0ε PJX(PJX@:;KJ(X;:OBR;
X?(:?ORB(AX;QA

-4*B 0,04 0,08 0,12 0,16 0,20

{C*W5* 220,5 94,2 28,8 12,3 7,5
,

0ε ·10 3 –0,735 –0,314 –0,096 –0,041 –0,025

1C=([JC<](:?OK?S( JXMK:BiJR;IJS(AX;QKBN(K;P;K:;^MK<b(=RJ(PBKBR;Y:<(A(>C;_
@:BKJ(>QB(>;XJKKJ(K;(KMS(@:;C<K?S(RAC<RBb(KM?[NJXK?(Q?`PZ=`AP;:B(?[MQKMKA(`;X;_
OA( W;:MW;:BOK?S( iJ`BRBF( 4M( X;\( W?^CBPJ@:<( >?K?PB:B( ;K;CJ:BOKBL( PBVC=X(
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JW>AC<@K?V?( K;P;K:;^MKK=( =R( iAKRIJS( O;@A( `;( SS( >Q?=PCMKK=W( XMi?QW;IJLK?V?(
N;Q;R:MQA( lrmF( 4ML( XMi?QW;IJLKBL( N;Q;R:MQ( PB`K;O;\:<@=( `VJXK?( `( ?@IBC?VQ;_
W?Y, =RA(K;PMXMK?(K;(QB@F(GF(,Q?PMXMKJ(X?@CJX^MKK=(lrm(>?R;`;CBb(U?(PJX>Q;I<?_
P;KBL(WM:?X(JXMK:BiJR;IJS(JW>AC<@KBN(K;P;K:;^MK<b(A(:?WA(OB@CJ(L(AX;QKBNb(K;(
?@K?PJ(MR@>MQBWMK:;C<KBN(X;KBN(\(MiMR:BPKBW(J(@:JLRBW(X?(>?NB[?Rb(=RJ(PBKB_
R;Y:<( K;( ]C=NA( MR@>MQBWMK:;C<KBN( PBWJQYP;K<( XMi?QW;IJL( :MK`?WM:QBOKBW(
WM:?X?WF

&;(QB@F(r(K;PMXMK?(VQ;iJRb(=RBL(?>B@A\(N;Q;R:MQ(`;CM^K?@:J(W;R@BW;C<KBN(
XMi?QW;IJL( ,

0ε PJX( PJX@:;KJ( -* X?( IMK:Q;( >;XJKK=( @:;CMP?S( RAC<RB( K;( >C;@:BKAF(

7Q;iJR(K;(QB@F(r(W?^K;(?>B@;:B(`; X?>?W?V?Y(iAKRIJS( ., 9 &-

0 !- #ε =

#B@AK?R(r(– o;CM^K?@:J(W;R@BW;C<_
KBN(XMi?QW;IJL( ,

0ε PJX(PJX@:;KJ(-*X?(
IMK:Q;(>;XJKKJ(@:;C<K?S(RAC<RB(K;(

>C;@:BKA

+:;CJ( , ,! 9 & PB`K;OBW?b( R?QB@:AYOB@<( X;KBWB( MR@>MQBWMK:;C<KBN(
PBWJQYP;K<( XMi?QW;IJL( :MK`?WM:QBOKBW( WM:?X?Wb( =RJ( K;PMXMK?( P( :;[CF( da(

0,3982; 0,05889; 21,886.! 9 &= = − = −

+CJX( >JXRQM@CB:Bb( U?( XBK;WJOKJ( `[AQMKK=( PJX( AX;QKBN( K;P;K:;^MK<( JK:MK_
@BPK?(`;:AN;Y:<(>QB(`[JC<]MKKJ(PJX@:;KJ(PJX(:?O?R(SS(XJS(jXBPF(QB@F(rkF(4ML(i;R:(
KM?[NJXK? PQ;N?PAP;:B(>QB(PX?@R?K;CMKKJ(@:;:BR?-XBK;WJOKBN(WM:?XJP(PBX?[A:_
RA(VQ;KJ:KBN([C?RJPb(?@RJC<RB(PJK(PR;`A\b(U?(P(I<?WA(PB>;XRA(`;Q?X^MKK=(:QJUBK(
X?IJC<KJ]M(JKJIJYP;:B(AX;QKBWB(K;P;K:;^MKK=WBF

"@RJC<RB(P(>?X;C<]?WA([AXA:<(Q?`VC=X;:B@=(AW?PB(>?]BQMKK=(:QJUBK(A >C;_
@:BKJ(`(?QV;KJOK?V?(@RC;b(]PBXRJ@:<(=RBN(X?@=V;\(PJX(fbE(X?(fbG(PJX(]PBXR?@:J(>?]B_
QMKK=(`PARA(P(W;:MQJ;CJ(>C;@:BKBb(:?(X?IJC<K?([JC<](XM:;C<K?(X?@CJXB:B(NPBC<?PJ(
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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.

Key words: dynamic loading, borehole, crack formation.
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