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1@JBC>CD`&@CI=MNA?AJ&=I?P?MNDCDDZ&`D<A@=WCDA?MNDJ[&<R;<AC@C^CDN&R@J&DC]
R;BD`O&R`>@;HL`&ICWD;a&R;BC@[D`&B&=W;B?[&-?[`>D;P;&*;DH?<=4&-?R@;R;D;B?D`&AJ]
R;B`& T@JB`& @;IR;>`M=& P;@JI;DA?MNDJ[& >C_;@W?L`O& >MZ& W?MJ[& ID?GCDN&
<R`BB`>D;FCDDZ&BJ@;HMCD;P;&R@;<A;@=&>;&PMJHJDJ&@;I@;HTJ4&

6FG<DAN) JFDAEK ICWD?&R;BC@[DZU& P;@JI;DA?MND`& >C_;@W?L`aU& R`>@;HT?U& & @;I]
R;>`MU&AJR;B?&T@JB?4

#.b!#)c$' bc&,#('bd4&!P;MN ZBMZCA<Z&;>DJW&JI&;<D;BDE[&eDC@PCAJGC]
<TJ[&@C<=@<;B&!T@?JDE4&,?I@?H;AT?&WC<A;@;^>CDJO&RM?<A;B;O&_;@WE&I?MCP?DJZ&
;T?IEB?CA&DC;H@?AJW;C&BMJZDJC&D?&P;@DEO&W?<<JBU&ICWD=\&R;BC@[D;<ANN J&R;>]
@?H?AEB?CWEC&;HfCTAE4&

'>D;O&JI&;<D;BDE[&I?>?G&R@J&@?<<W;A@CDJJ&B;R@;<;B&HCI;R?<D;O&R;>@?H;A]
TJ&;HfCTA;B&D?&ICWD;O&R;BC@[D;<AJ&ZBMZCA<Z&;R@C>CMCDJC&R@;PD;IDE[&BCMJGJD&
<>BJ^CT J&>C_;@W?LJO&>MZ&BEH;@?&WC@&;[@?DE&<;;@=^CDJOU&D?[;>ZYJ[<Z&B&I;DC&
BMJZDJZ&;GJ<ADE[&@?H;A4&

b@?>JLJ;DD;&R@;LC<<&<>BJP? ICWD;O&R;BC@[D;<AJ&@?<<W?A@JB?CA<Z&B&PM?BDE[&
<CGCDJZ[&W=MN>E&<>BJ^CDJZU&R?@?MCMNDE[&eMCWCDA?W&I?MCP?DJZ&=P;MND;P;&RM?]
<A?4&gCMJGJDE& <>BJ^CDJO&J& >C_;@W?LJO& B& T?^>;W&<CGCDJJ& I?BJ<ZA& I?BJ<ZA&;A&
WD;^C<AB?&_?TA;@;BU&T;A;@EC&B&<;B;T=RD;<AJ&;A;H@?^?\A&BMJZDJC&P;@D;PC;M;]
PJGC<TJ[& hPM=HJD?U&=P;M&R?>CDJZ&RM?<A?U&W;YD;<AN&R;T@EB?\YJ[&R;@;>U&_JIJ]
T;-WC[?DJGC<TJC& <B;O<AB?& W?<<JB?iU& AC[D;M;PJGC<TJ[& h=R@?BMCDJC& P;@DEW&
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>?BMCDJCWU& I?TM?>T?& BE@?H;A?DD;P;& R@;<A@?D<AB?U& <T;@;<AN& >BJ^CDJZ& ;GJ<AJ]
ACMND;P;&I?H;Zi&J&PC;WCA@JGC<TJ[&hT;DA=@&J&@?IWC@E&;GJ<AD;O&BE@?H;ATJi&=<M;]
BJO& R;>@?H;ATJ4& 1@J& R@;GJ[& @?BDE[& =<M;BJZ[& RC@C[;>& D?& D;BEC& P;@JI;DAE&
@?I@?H;ATJ& ZBMZCA<Z& R@JGJD;O& =WCDNFCDJZ& <;;AD;FCDJZ& @?IWC@;B& BE@?H;A?D]
D;P;&R@;<A@?D<AB?&T&PM=HJDC&R;>@?H;ATJ& !"U&?, <MC>;B?ACMND;U&T&=WCDNFCDJ\&
W?T<JW?MNDE[& BCMJGJD& <>BJ^CDJO& J& >C_;@W?LJO& J& JIWCDCDJ\& [?@?TAC@?& J[&
@?<R@C>CMCDJZ&B&R@C>CM?[&W=MN>E&<>BJ^CDJZ4&-D?GCDJC& !" ;R@C>CMZCA&R;MD;A=
J&T;e__JLJCDAE&#$%&%' R;>@?H;A?DD;<AJ&ICWD;O&R;BC@[D;<AJ&j5k4 1@J&R;MD;O&R;]
>@?H;ATC&ICWD;O&R;BC@[D;<AJ&h#($i&[?@?TAC@&@?<R@C>CMCDJZ&<>BJ^CDJO&ICWD;O&
R;BC@[D;<AJ&;<A?CA<Z&DCJIWCDDEW&J&;RJ<EB?CA<Z&C>JDEW&D?H;@;W&_=DTLJO4

lCMN&@?H;AE – =<A?D;BMCDJC&[?@?TAC@?&@?<R@C>CMCDJZ&P;@JI;DA?MNDE[&>C_;]
@W?LJO& ICWD;O& R;BC@[D;<AJ& R@J& <;;AD;FCDJJ& @?IWC@;B& BE@?H;A?DD;P;& R@;]
<A@?D<AB?&J&PM=HJDE&@?I@?H;ATJ&mno&>;&XU94

S#b%,/#)& /& ,%-!)cb#bd& /  )%*'g#$/p4 g& =<M;BJZ[& @?I@?H;ATJ&
RM?<A;B& >MJDDEWJ& <A;MH?WJ& B& -?R?>D;W& *;DH?<<C& B& D?R@?BMCDJJ& >BJ^CDJZ&
;GJ<AD;P;&I?H;Z&=<M;BJC&R;MD;O&R;>@?H;ATJ&B&H;MNFJD<ABC&<M=G?Z[&BER;MDZCA]
<Z4&g&RC@RCD>JT=MZ@D;W&D?R@?BMCDJJ&eA;&=<M;BJC&BER;MDZCA<Z MJFN&>MZ&PM=HJD&
200–300 W4 g&<=YC<AB=\YCO&WCA;>JTC&R@;PD;IJ@;B?DJZ&<>BJ^CDJO&J&>C_;@W?]
LJO& ICWD;O& R;BC@[D;<AJ& j5k& _=DTLJJ& J[& @?<R@C>CMCDJZ& @?<<GJA?DE R@J& T;e_]
_JLJCDA?[& R;>@?H;A?DD;<AJ& #) ;A& X,q& J& H;MCC4& b?TJW& ;H@?I;WU& <& RC@C[;>;W&
P;@DE[&@?H;A&D?&DJ^DJC&P;@JI;DAE&?TA=?MND;O&<A?D;BJA<Z&I?>?G?&=<A?D;BMCDJZ&
[?@?TAC@?&@?<R@C>CMCDJZ&<>BJ^CDJO&J&>C_;@W?LJO&R@J&@?IMJGD;W&<;;AD;FCDJJ&
@?IWC@;B&BE@?H;A?DD;P;&R@;<A@?D<AB?&J&PM=HJDE&@?I@?H;ATJ&D/H. 

,?IWC@&BE@?H;A?DD;P;&R@;<A@?D<AB?&B&<CGCDJJU&R@J&T;A;@;W&B&@?<<W?A@JB?C]
W;W&PM?BD;W&<CGCDJJ&BER;MDZCA<Z&=<M;BJC&R;MD;O&R;>@?H;ATJU&<;<A?BMZCA&$%*+,)
rAJW& ID?GCDJCW& <MC>=CA& @=T;B;><AB;B?AN<Z& R@J& ;AH;@C& D?HM\>?ACMNDE[& <A?D]
LJO&>MZ&BER;MDCDJZ&?D?MJI?4))$?JH;MCC&R;T?I?ACMNDEWJ&>MZ&JI=GCDJZ&R@;LC<<?&
<>BJ^CDJO&R@J&DCR;MD;O&R;>@?H;ATC&ZBMZ\A<Z&D?HM\>?ACMNDEC&<A?DLJJ. 1C@C]
GCDN&J&P;@D;-PC;WCA@JGC<TJC&=<M;BJZ&R;>@?H;ATJ&T;A;@E[&R@C><A?BMCDE&B&A?HM4&
1. 

b?HMJL?&5&&– :;@D;-PC;M;PJGC<TJC&=<M;BJZ&R;>@?H;ATJ&D?HM\>?ACMNDE[&<A?DLJO

 A?DLJZ )JDJZ
,?IWC@&BE@?H;A?D]
D;P;&R@;<A@-B?& U&W

:M=HJD?&
@?I@?H;ATJ

"U&W
 !")

4 1 258 230 1,1

9 2 325 240 1,35

10 2 160 160 1,0

12 3 160 103 1,55

14 2 160 220 0,73

25 1 160 400 0,4

35 2 220 320 0,69
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/IWCDCDJC& ID?GCDJO& !" <;;ABCA<AB=CA& >J?R?I;D=& <ACRCDJ& R;>@?H;A?D]
D;<AJ&j5k&;A&#%)@?BD;C&;A&0,9&>;&5,1.

$C;H[;>JW;<AN& =<A?D;BMCDJZ& [?@?TAC@?& @?<R@C>CMCDJZ& P;@JI;DA?MNDE[&
<>BJ^CDJO&J&>C_;@W?LJO&;HfZ<DZCA<Z&ACWU&GA;&>CO<AB=\Y?Z&WCA;>JT?&R@;]
PD;IJ@;B?DJZ& j5k&JWCCA& ID?GJACMNDEC&R;P@CFD;<AJ&R@J&R@JWCDCDJJ&B&=<M;]
BJZ[& -?R?>D;P;& *;DH?<<?4& '<;HCDD;& eA;& [?@?TAC@D;& R@J& W?ME[&
<;;AD;FCDJZ[&BE@?H;A?DD;P;&R@;<A@?D<AB?&T&PM=HJDC&@?I@?H;ATJ4&$?&@J<4&5&
R@C><A?BMCDE&<;BWCYCDDEC&P@?_JTJ&P;@JI;DA?MNDE[&>C_;@W?LJO&R;&D?HM\]
>?ACMND;O&<A?DLJJ&s 25.

,J<=D;T&5&–  ;BWCYCDDEC&P@?_JTJ&P;@JI;DA?MNDE[&>C_;@W?LJO
R;&D?HM\>?ACMND;O&<A?DLJJ&s 25

 @C>DCTB?>@?AJGC<T?Z& ;FJHT?& R@;PD;IJ@;B?DJZ& P;@JI;DA?MNDE[& >C_;@]
W?LJO&R;&>CO<AB=\YCO&WCA;>JTC&<;<A?BJM?&5,2t&WWnWU&?&DC<;;ABCA<ABJC&W?T]
<JW?MNDE[&BCMJGJD&<^?AJO&– 3,5&WWnW&h2t %). 

:;@D;PC;M;PJGC<TJC&=<M;BJZ&R;>@?H;ATJ&D?HM\>?ACMNDE[ <A?DLJO&;AMJ]
G?\A<Z&PM=HJD?WJU&@?IWC@?WJ&BE@?H;A?DD;P;&R@;<A@?D<AB?U&DCID?GJACMNDEW&
@?IMJGJCW& BEDJW?CW;O&W;YD;<AJ&RM?<A?U& <T;@;<AN\&R;>BJP?DJZ& ;GJ<AD;P;&
I?H;Z& J& W;YD;<AN\& R;T@EB?\YJ[& R;@;>4&  T;@;<AN& R;>BJP?DJZ& ;GJ<AD;P;&
I?H;Z& DC& BMJZCA& D?& BCMJGJDE& <>BJ^CDJO&J& >C_;@W?LJO& R@J& I?T;DGJBFCW<Z&
R@;LC<<C& <>BJ^CDJZ4&#D?MJI&W?T<JW?MNDE[&BCMJGJD&<>BJ^CDJO&J&>C_;@W?]
LJO&&ICWD;O&R;BC@[D;<AJ&R;T?I?MU&GA;&D?&DJ[&DC&;T?IEB?CA&BMJZDJC&JIWCDGJ]
B;<AN& W;YD;<AJ& D?D;<;B& j3k4& 1@J& @?<<W;A@CDJJ& [?@?TAC@?& @?<R@C>CMCDJZ&
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P;@JI;DA?MNDE[&>C_;@W?LJO&J<TM\GJACMND;&B& =<M;BJZ[&R;MD;O&R;>@?H;ATJ&
BMJZDJC& & @?IWC@;B& BE@?H;A?DD;P;& R@;<A@?D<AB?& A?T^C& W;^D;& J<TM\GJAN4&
b?TJW&;H@?I;WU& B& @?<<W?A@JB?CWE[&=<M;BJZ[&D?& BCMJGJDE&J& @?<R@C>CMCDJC&
P;@JI;DA?MNDE[&>C_;@W?LJO&;T?IEB?\A&BMJZDJC&A;MNT;&PM=HJD?&@?I@?H;ATJ&
J&BEDJW?CW?Z&W;YD;<AN&=P;MND;P;&RM?<A?4&!BCMJGCDJC&PM=HJDE&@?I@?H;ATJ&
<R;<;H<AB=CA& =WCDNFCDJ\& P;@JI;DA?MNDE[& >C_;@W?LJO& I?& <GCA& =BCMJGCDJZ&
>MJDE&R;M=W=MN>E4&/<[;>Z&JI&eA;P;U&>MZ&;R@C>CMCDJZ&[?@?TAC@?&@?<R@C>CMC]
DJZ&J<T;WE[&BCMJGJD&J[&=>;HD;&R@JBC<AJ&T C>JDJGD;O&PM=HJDC&R;>@?H;ATJ&
J&C>JDJGD;O&BEDJW?CW;O&W;YD;<AJ4

*?DD?Z&I?>?G?&MCPT;&@CF?CA<Z&<&R;W;YN\&<@C><ABU&R@C>;<A?BMZCWE[&R@;]
P@?WWD;O& <@C>;O&AutoCAD4& :@?_JTJ& P;@JI;DA?MNDE[& >C_;@W?LJO& DC;H[;]
>JW;& ;AW?<FA?HJ@;B?AN& B& P;@JI;DA?MND;O& RM;<T;<AJ& B& <;;ABCA<ABJJ& <&
T;e__JLJCDA;W&-", @?BDEW&$!"4&:;@JI;DA?MNDEC&>C_;@W?LJJ&B&;HYCW&BJ>C&
ZBMZ\A<Z&_=DTLJCO&>B=[&RC@CWCDDE[&– W?T<JW?MND;P;&;<C>?DJZ&ICWD;O&R;]
BC@[D;<AJ&J&>MJDE&R;M=W=MN>E& ./η%) $!014&!GJAEB?ZU& GA;&W?T<JW?MND;C&;<C]
>?DJC& R@ZW;R@;R;@LJ;D?MND;& W;YD;<AJ& RM?<A?U& ?& >MJD?& R;M=W=MN>E& – 

PM=HJDC&@?I@?H;ATJU&_=DTLJ;D?MND=\&I?BJ<JW;<AN&W;^D;&I?RJ<?AN&B&BJ>C&23)
./4%)$!+14& &g&<;;ABCA<ABJJ&<&eAJW&B&BC@AJT?MND;O&RM;<T;<AJ&>MZ&R@JBC>CDJZ&
T@JBE[&P;@JI;DA?MNDE[&>C_;@W?LJO&T&C>JDEW&P;@D;-PC;M;PJGC<TJW&=<M;BJ]
ZW&R;>@?H;ATJ&J<R;MNI=CW&T;e__JLJCDA&50 @?BDEO +!4.

,?<<W;A@JW&R@JDLJR&R@JBC>CDJZ&T@JB;O&>C_;@W?LJO&>MZ&=<M;BJO&R;>@?]
H;ATJ&D?HM\>?ACMND;O& <A?DLJJ&D?& PM=HJDC&+=200 W&J& BEDJW?CW;O&W;YD;]
<AJ& =P;MND;P;&RM?<A?&4=1,3&W4&'GCBJ>D;U& GA;& T;e__JLJCDA&-" H=>CA& JWCAN&
W?MEC&ID?GCDJZU&?&T;e__JLJCDA&50 – H;MNFJC4&rA;&R@JBC>CA&T&ID?GJACMND;]
W=&>J<H?M?D<=&BC@AJT?MNDE[&J&P;@JI;DA?MNDE[&@?IWC@;B&P@?_JT;B&P;@JI;D]
A?MNDE[& >C_;@W?LJOU& ?U& <MC>;B?ACMND;U& T& <M;^D;<AJ& R@;BC>CDJZ& J[&
BI?JWD;P;& ?D?MJI?4& *MZ& =<A@?DCDJZ& A?T;P;& >J<H?M?D<?& BBC>CW& W?<FA?HDEO&
T;e__JLJCDA&>MZ& ID?GCDJO&PM=HJDE&@?I@?H;ATJ&@?BDEO&>MZ&T;e__JLJCDA;B&
-" 5n5XXU&?&>MZ&T;e__JLJCDA;B&50 – 5n5XXX4& &=GCA;W&T;e__JLJCDA?&W?<FA?]
HJ@;B?DJZ&&BCMJGJDE&-" J)50 <;<A?BZA6
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"

 ;;ABCA<ABCDD;& >MZ& T@JB;O& _?TAJGC<TJ[& >C_;@W?LJO& B& BC@AJT?MND;W&
D?R@?BMCDJJ&<MC>=CA&J<R;MNI;B?AN&T;e__JLJCDA&W?<FA?HJ@;B?DJZ&50)= 0,52qU&B&
P;@JI;DA?MND;W&– -")= 0,5.

*MZ& =<M;BJO& DCR;MD;O& R;>@?H;ATJ& B& PM?BD;W& <CGCDJJU& RC@RCD>JT=MZ@D;W&&
D?R@?BMCDJ\&R;>BJP?DJZ&;GJ<AD;P;&I?H;ZU&D?JH;MCC&[?@?TAC@D;O&A;GT;O&ZBMZCA]
<Z&A;GT?&<&W?T<JW?MNDEW&;<C>?DJCW&ICWD;O&R;BC@[D;<AJ4&g&=<M;BJZ[&R@?TAJGC]
<TJ&P;@JI;DA?MND;P;&I?MCP?DJZ&=P;MNDE[&RM?<A;B&J&J[&@?I@?H;ATJ&R;&B;<<A?DJ\&
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eA?&A;GT?&B<CP>?&D?[;>JA<Z&D?>&<C@C>JD;O&;GJ<AD;O&BE@?H;ATJ&B&@?<<W?A@JB?C]
W;W& <CGCDJJ4&1;eA;W=& D?G?M;& T;;@>JD?A& >MZ& =>;H<AB?& >?MNDCOFCP;& R@?TAJGC]
<T;P;& R@JWCDCDJZ& LCMC<;;H@?ID;& @?IWC<AJAN& JWCDD;& B& eA;O& A;GTC4&
S?<FA?HJ@;B?DJC&T@JB;O&_?TAJGC<TJ[&>C_;@W?LJO&B&;H;J[&D?R@?BMCDJZ[&A?T]
^C&DC;H[;>JW;&R@;JIB;>JAN&;AD;<JACMND;&eA;O&A;GTJ4

g& @CI=MNA?AC& ;H@?H;ATJ& @CI=MNA?A;B& W?@TFCO>C@<TJ[& JD<A@=WCDA?MNDE[&
D?HM\>CDJOU&R@JBC>CDJZ&T@JBE[&P;@JI;DA?MNDE[&>C_;@W?LJO&J&J[&<PM?^JB?DJZ&
R;M=GCDE&AJR;BEC&T@JBEC&>MZ&=<M;BJO&DCR;MD;O&R;>@?H;ATJ&B&>J?R?I;DC&JIWC]
DCDJZ&& !" ;A&X,9&>;&5,2&h@J<4&3i4&g&=<M;BJZ[&<;B@CWCDDE[&AC[D;M;PJO&@?I@?H;A]
TJ& =P;MND;P;& WC<A;@;^>CDJZ& B& -?R?>D;W& *;DH?<<C& >MJD?& ;GJ<ADE[& I?H;CB& B&
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HORIZONTAL STRAIN DISTRIBUTION AT PARTIAL UNDERWORKING 

OF SURFACE IN CONDITION OF WESTERN DONBAS COAL BASIN

A. Kuchin, E. Sdvigkova

State Higher Educational Institution “National Mining University”

prosp. K. Marks, 19, Dnepropetrovsk, Ukraine, 49000.

E-mail: as_kuchin@mail.ru. 

The results of generalized instrumental observations with incomplete underwork-

ing of the earth's surface in the Western Donbas are presented in the article. Typical

curves of horizontal strain distribution for small ratio of mined-out space to the depths

of excavations are presented. 

Key words: earth surface, horizontal deformation, underworking, typical curve. 
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