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Ðàññìîòðåíî ïðîñòðàíñòâåííîå ðàñïðåäåëåíèå ñïåêòðîâ ñåéñìè÷åñêèõ âîëí, 
ðàñïðîñòðàíÿþùèõñÿ â ëîêàëüíî-íàïðÿæёííûõ çîíàõ òåêòîíè÷åñêèõ íàðóøåíèé. 
Ïîêàçàíî, ÷òî õàðàêòåð ðàñïðåäåëåíèÿ âûñîêî÷àñòîòíûõ ãàðìîíèê ñåéñìè÷åñêèõ 
âîëí ïîäîáåí ðàñïðåäåëåíèþ íàïðÿæåíèé â îêðåñòíîñòè òåêòîíè÷åñêèõ íàðóøå-
íèé. 
Êëþ÷åâûå ñëîâà: ãåîäèíàìè÷åñêèå ÿâëåíèÿ, òåêòîíè÷åñêèå íàðóøåíèÿ, ñåéñìè-
÷åñêèå èññëåäîâàíèÿ, ñåéñìè÷åñêèå âîëíû, ïîðîäíûé ìàññèâ. 
 

 

 
 

íàëèç ãåîäèíàìè÷åñêèõ ÿâëå-
íèé, ðåãèñòðèðóåìûõ íà ïîä-

çåìíûõ ðóäíèêàõ, ïîêàçûâàåò, ÷òî ïî-
äàâëÿþùåå èõ áîëüøèíñòâî ïðèóðî-
÷åíî ê òåêòîíè÷åñêèì íàðóøåíèÿì [1, 
2, 3]. Ýòî ñâÿçàíî ñ òåì, ÷òî ðàçíîìî-
äóëüíûå íåîäíîðîäíîñòè, ê êîòîðûì 
îòíîñÿòñÿ è òåêòîíè÷åñêèå íàðóøå-
íèÿ, ôîðìèðóþò â ñâîåé îêðåñòíîñòè 
ëîêàëüíî-íàïðÿæёííûå çîíû, óðîâåíü 
íàïðÿæåíèé â ïðåäåëàõ êîòîðûõ, 
ïðåâûøàåò ôîíîâûå â 2-5 ðàç [4, 5, 
6]. Íàòóðíûìè è ëàáîðàòîðíûìè èñ-
ñëåäîâàíèÿìè ïðîöåññà ðàçðóøåíèÿ 
ãîðíûõ ïîðîä óñòàíîâëåíî, ÷òî ïàðà-
ìåòðîì õàðàêòåðèçóþùèì ãåîäèíàìè-
÷åñêóþ îïàñíîñòü, ÿâëÿåòñÿ ãðàäèåíò 
ðàñïðåäåëåíèÿ íàïðÿæåíèé (dσ/dx) â 
çîíå âëèÿíèÿ òåêòîíè÷åñêîãî íàðóøå-
íèÿ [6, 7, 8]. Ðåçóëüòàòû ìîíèòîðèíãà 
ãðàäèåíòà íàïðÿæåíèé äàþò âîçìîæ-
íîñòü ïîëó÷àòü èíôîðìàöèþ äëÿ áî-
ëåå äîñòîâåðíîãî ïðîãíîçà ãåîäèíà-
ìè÷åñêîé îïàñíîñòè. 

Ñåéñìè÷åñêèìè èññëåäîâàíèÿìè, 
âûïîëíåííûìè íà ðÿäå ïîäçåìíûõ 
ðóäíèêîâ, ïîêàçàíà ñâÿçü íàïðÿæёí-
íîãî ñîñòîÿíèÿ ëîêàëüíî-íàïðÿæёí-

íûõ çîí ñî ñïåêòðàëüíûìè ïàðàìåò-
ðàìè íåëèíåéíûõ êîëåáàíèé [9,10], 
÷òî ÿâëÿåòñÿ ïðåäïîñûëêîé äëÿ èñ-
ñëåäîâàíèÿ õàðàêòåðà ïðîñòðàíñò-
âåííîãî ðàñïðåäåëåíèÿ ñïåêòðîâ íå-
ëèíåéíûõ êîëåáàíèé â îêðåñòíîñòè 
òåêòîíè÷åñêèõ ñòðóêòóð ñ öåëüþ îï-
ðåäåëåíèÿ ãðàäèåíòà ÷àñòîòû äëÿ ïî-
ñëåäóþùåé îöåíêè ãðàäèåíòà íàïðÿ-
æåíèé â çîíå òåêòîíè÷åñêîãî âëèÿíèÿ 
ðàçëîìà. 

Â êà÷åñòâå îäíîãî èç îáúåêòîâ èñ-
ñëåäîâàíèÿ ðàññìàòðèâàåòñÿ ïîðîä-
íûé ìàññèâ, âêëþ÷àþùèé êðóòîïà-
äàþùåå òåêòîíè÷åñêîå íàðóøåíèå, 
ìîùíîñòü äåôîðìèðîâàííîé çîíû êî-
òîðîãî ñîñòàâëÿåò 3 ìåòðà. Ãåîôèçè-
÷åñêèå íàáëþäåíèÿ âûïîëíÿëèñü íà 
øàõòå «Ìàãíåòèòîâàÿ» Âñîêîãîðñêîãî 
ìåñòîðîæäåíèÿ ìàãíåòèòà. Ìåòîäèêà 
íàáëþäåíèé âûïîëíåííûõ èññëåäîâà-
íèé àíàëîãè÷íà ìåòîäèêå ïðèâåäёí-
íîé â ðàáîòå [10]. Ôîòîãðàôèÿ òåê-
òîíè÷åñêîãî íàðóøåíèÿ è ïåðåñå-
êàþùåãî åãî ñåéñìè÷åñêîãî ïðîôèëÿ 
ïðèâåäåíà íà ðèñ. 1. Âèäèìàÿ çîíà 
äåôîðìàöèè ðàçëîìà ðàñïëîæåíà 
ìåæäó ÏÊ 19 è ÏÊ 22. 

À 
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Äëÿ îöåíêè ñòåïåíè âëèÿíèÿ òåê-
òîíè÷åñêîãî íàðóøåíèÿ íà ïàðàìåòðû 
óïðóãîñòè èññëåäóåìîãî ïîðîäíîãî 
ìàññèâà, ïî ëèíåéíûì ó÷àñòêàì ãîäî-
ãðàôîâ ïðîäîëüíûõ è ïîïåðå÷íûõ 
âîëí, çàðåãèñòðèðîâàííûõ èç âûíîñ-
íûõ ïóíêòîâ âîçáóæäåíèÿ êîëåáàíèé 
(ÏÂ) îïðåäåëåíû çíà÷åíèÿ èíòåðâàëü-
íûõ ñêîðîñòåé (Δx/Δt).  

Ãðàôèêè èíòåðâàëüíûõ 
ñêîðîñòåé ïðèâåäåíû íà 
ðèñ. 2. Àíàëèç ðàñïðåäå-
ëåíèÿ èíòåðâàëüíûõ ñêîðî-
ñòåé ïîêàçàë, ÷òî ðåçêîå 
ïàäåíèå ñêîðîñòè ñåéñìè-
÷åñêèõ âîëí îòìå÷åíî íà 
èíòåðâàëå äèñëîöèðîâàí-
íûõ ïîðîä (ÏÊ 19 – ÏÊ 
22), êîòîðîå ñîñòàâëÿåò, 
îòíîñèòåëüíî ñêîðîñòè âî 
âìåùàþùåì  ìàññèâå, 29 % 
äëÿ ïðîäîëüíîé âîëíû (Vp) 
è 35 % äëÿ ïîïåðå÷íîé 
(Vs). Íà èíòåðâàëå ïðîôè-
ëÿ (ÏÊ 15 – ÏÊ 19), êîòî-
ðûé ïðèìûêàåò ê çîíå äèñ-
ëîöèðîâàííûõ ïîðîä, òàê-
æå íàáëþäàåòñÿ óìåíüøå-
íèå èíòåðâàëüíîé ñêîðîñòè  
- íà 16 % äëÿ Vp è íà 26 % 
äëÿ Vs. Ýòà çîíà ïîíèæåí-
íîé ñêîðîñòè, ñîãëàñíî 
ìîäåëè äèíàìè÷åñêîãî 
âëèÿíèÿ ðàçëîìà [Øåð, 
Âûë], ÿâëÿåòñÿ çîíîé ïî-
âûøåííîé òðåùèíîâàòîñòè 
è ïëàñòè÷åñêîé äåôîðìà-
öèè ãîðíûõ ïîðîä. Êðîìå 
ñêîðîñòíîé íåîäíîðîäíî-
ñòè, âûçâàííîé òåêòîíè÷å-
ñêèì íàðóøåíèåì, â ïðåäå-
ëàõ èññëåäóåìîãî ìàññèâà 
ïðèñóòñòâóåò âèçóàëüíî íå 
âûäåëÿåìàÿ çîíà ïîíèæåí-
íîé ñêîðîñòè (ÏÊ 6 – ÏÊ 
10, ïðåäïîëîæèòåëüíî çî-
íà ìèêðîòðåùèíîâàòîñòè). 
Ïàäåíèå âåëè÷èíû ñêîðî-

ñòè â ýòîé çîíå íåçíà÷èòåëüíîå è ñî-
ñòàâëÿåò 13 % äëÿ Vp è 17% äëÿ Vs. 
Òàêèì îáðàçîì, èññëåäóåìûé ïîðîä-
íûé ìàññèâ ñîäåðæèò äâå ðàçëè÷íûå 
íåîäíîðîäíîñòè ñ ïîíèæåííûìè ïà-
ðàìåòðàìè óïðóãîñòè, êîòîðûå â ïîëå 
äåéñòâóþùèõ ñèë, ñîãëàñíî [11, 12], 
ÿâëÿþòñÿ êîíöåíòðàòîðàìè íàïðÿæå-
íèÿ.  

 
 

Ðèñ. 1. Ôîòîãðàôèÿ ñåéñìè÷åñêîãî ïðîôèëÿ, ïåðå-
ñåêàþùåãî òåêòîíè÷åñêîå íàðóøåíèå 
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Ðèñ. 2. Ãðàôèêè èíòåðâàëüíûõ ñêîðîñòåé ïðîäîëü-
íîé è ïîïåðå÷íîé âîëí â îêðåñòíîñòè òåêòîíè÷å-
ñêîãî íàðóøåíèÿ. Âûñîêîãîðñêèé ðóäíèê, øàõòà 
«Ìàãíåòèòîâàÿ» 
	



 7 

Äëÿ îïðåäåëåíèÿ õàðàêòåðà âëèÿ-
íèÿ óïðóãèõ íåîäíîðîäíîñòåé íà ïðî-
ñòðàíñòâåííîå ðàñïðåäåëåíèå ñïåê-
òðàëüíûõ õàðàêòåðèñòèê ñåéñìè÷åñêî-
ãî âîëíîâîãî ïîëÿ áûë âûïîëíåí 
ñïåêòðàëüíûé àíàëèç ñåéñìè÷åñêèõ 
äàííûõ, ïîëó÷åííûõ íà ðàçëè÷íûõ 
óäàëåíèÿõ ÏÂ îò áàçû íàáëþäåíèÿ. 
Ïðèìåð çàðåãèñòðèðîâàííûõ ñåéñìî-
ãðàìì è îïðåäåëёííûõ íà èõ îñíîâå 
ñïåêòðîãðàìì ïîêàçàí íà ðèñóíêå 3. 
Âèçóàëüíûé àíàëèç ñåéñìîãðàìì ïî-
êàçàë, ÷òî ñêîðîñòíûå íåîäíîðîäíî-
ñòè âûäåëÿþòñÿ â ñòðóêòóðå ïîëÿ àíî-
ìàëüíûìè êîëåáàíèÿìè íà òåõ ïèêå-
òàõ ðåãèñòðàöèè, êîòîðûå ðàñïîëî-
æåíû íà ãðàíèöàõ è â ïðåäåëàõ íåîä-

íîðîäíîñòåé. Òàê, íà êîíòàêòàõ çîíû 
ìèêðîòðåùèíîâàòîñòè (ÏÊ 6, ÏÊ 11) 
ðåãèñòðèðóþòñÿ ïðîäîëæèòåëüíûå 
êîëåáàíèÿ, ÷àñòîòà êîòîðûõ íà 20% 
ïðåâûøàåò ÷àñòîòó êîëåáàíèé ïîïå-
ðå÷íûõ âîëí è íà 30% íèæå ÷àñòîòû 
ïðîäîëüíîé âîëíû. Â çîíå äèñëîöè-
ðîâàííûõ ïîðîä òåêòîíè÷åñêîãî íà-
ðóøåíèÿ (ÏÊ 20) ðåãèñòðèðóåòñÿ äëè-
òåëüíîå íèçêî÷àñòîòíîå êîëåáàíèå, 
÷àñòîòà êîòîðîãî â 3 – 3.5 ðàç íèæå 
÷àñòîòû êîëåáàíèé ïîïåðå÷íîé âîëíû 
(ðèñ. 3, à, 3, â). Àíàëèç ñïåêòðîãðàìì, 
îïðåäåëёííûõ ïî âîëíîâîìó ïîëþ 20-
òè ñåéñìîãðàìì, ïîêàçàë, ÷òî íà èí-
òåðâàëàõ ñêîðîñòíûõ íåîäíîðîäíî-
ñòåé, êðîìå ñïåêòðàëüíûõ ìàêñèìóìîâ 

Ðèñ. 3. Ñåéñìîãðàììû è  èõ ñïåêòðî-
ãðàììû, ïîëó÷åííûå èç äâóõ ñèììåòðè÷-
íî ðàñïîëîæåííûõ ïóíêòîâ âîçáóæäåíèÿ  
-  à, á - ÏÂ 1;  â, ã -  ÏÂ 2   

      
                   à                                      á                                                â                         

 
ã 
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ïðîäîëüíîé è ïîïåðå÷íîé âîëí, ïðè-
ñóòñòâóþò ãàðìîíèêè, ÷àñòîòà êîòî-
ðûõ ïðåâûøàåò ÷àñòîòó êîëåáàíèé 
ïðîäîëüíîé âîëíû. Äîñòàòî÷íî óâå-
ðåííàÿ êîððåëÿöèÿ àìïëèòóäíûõ ìàê-
ñèìóìîâ ïîçâîëÿåò ïîëó÷èòü ãðàôèêè 
èçìåíåíèÿ ÷àñòîòû óëüòðàãðìîíèê â 
çîíå âëèÿíèÿ íèçêîìîäóëüíûõ íåîä-
íîðîäíîñòåé. Àíàëèç ñïåêòðîãðàìì, 
îïðåäåëёííûõ ïî ñåéñìîãðàììàì, çà-
ðåãèñòðèðîâàííûõ íà äàííîì îáúåê-
òå, à òàê æå íà äðóãèõ îáúåêòàõ, ïîêà-
çàë, ÷òî íà áîëüøèíñòâå èç íèõ ïðî-
ñòðàíñòâåííîå ðàñïðåäåëåíèå óëüòðà-
ãàðìîíèê èìååò çàêîíîìåðíóþ ôîð-
ìó, ïîäîáíóþ õàðàêòåðó ðàñïðåäåëå-
íèÿ íàïðÿæåíèé â îêðåñòíîñòè ðàç-
ëîìîâ [6]. ×òî óêàçûâàåò íà îáùóþ 
çàêîíîìåðíîñòü èçìåíåíèÿ ñïåê-
òðàëüíîãî ñîñòàâà ñåéñìè÷åñêèõ âîëí  
ïðè ðàñïðîñòðàíåíèè èõ â ïîðîäíîì 
ìàññèâå, âêëþ÷àþùåì íèçêîìîäóëü-
íûå íåîäíîðîäíîñòè. 

Íà ðèñ. 4, â êà÷åñòâå ïðèìåðà ïðè-
âåäåíû ãðàôèêè ïðîñòðàíñòâåííîãî 
èçìåíåíèÿ ÷àñòîòû àìïëèòóäíîãî ìàê-
ñèìóìà óëüòðàãàðìîíèê ñåéñìè÷åñêèõ 
âîëí, çàðåãèñòðèðîâàííûõ èç äâóõ 
ñèììåòðè÷íî ðàñïîëîæåííûõ ïóíêòîâ 

âîçáóæäåíèÿ êîëåáàíèé 
(ÏÂ 1, ÏÂ 2). Ñîãëàñíî 
ïðèâåäёííûì ãðàôèêàì, ñ 
óäàëåíèåì îò çîíû äèñëî-
öèðîâàííûõ ïîðîä òåêòî-
íè÷åñêîãî íàðóøåíèÿ è 
ãðàíèöû çîíû ìèêðîòðå-
ùèíîâàòîñòè ÷àñòîòà óëüò-
ðàãàðìîíèê ëèíåéíî âîç-
ðàñòàåò è, äîñòèãíóâ ìàê-
ñèìàëüíîãî çíà÷åíèÿ, ñ 
áîëüøèì èëè ìåíüøèì ãðà-
äèåíòîì óìåíüøàåòñÿ. Ãðà-
äèåíòû ÷àñòîòû óëüòðàãàð-
ìîíèê âîñõîäÿùèõ âåòâåé â 
çîíå âëèÿíèÿ ðàçëîìà (ÏÊ 
15 – ÏÊ 20) è â çîíå ìèê-
ðîòðåùèíîâàòîñòè (ÏÊ 1 – 
ÏÊ 6) ïðè âîçáóæäåíèè 

êîëåáàíèé â ÏÂ 1 è ÏÂ 2 ñîâïàäàþò 
è ñîñòàâëÿþò  310 Ãö/ì è 230 Ãö/ì 
ñîîòâåòñòâåííî. Ãðàäèåíòû íèñõîäÿ-
ùèõ âåòâåé ãðàôèêîâ (ÏÊ 10 – ÏÊ 
13) ðåçêî ðàçëè÷àþòñÿ è ñîñòàâëÿþò 
äëÿ ÏÂ 1 - 440 Ãö/ì è 160 Ãö/ì äëÿ 
ÏÂ 2. Âåðîÿòíîé ïðè÷èíîé ðàçëè÷èÿ 
ãðàäèåíòîâ ÷àñòîòû íèñõîäÿùèõ âåò-
âåé ãðàôèêà ÿâëÿåòñÿ âëèÿíèå àíèçî-
òðîïíûõ ñâîéñòâ ðàññëàíöîâàííûõ 
ãîðíûõ ïîðîä â çîíå äèíàìè÷åñêîãî 
âëèÿíèÿ ðàçëîìà. Ïðè÷èíîé æå çíà-
÷èòåëüíîé âåëè÷èíû ãðàäèåíòà ÷àñ-
òîòû, îïðåäåëёííîãî ïî êîëåáàíèÿì, 
âîçáóæäёííûì â ÏÂ 1, ÿâëÿåòñÿ 
âëèÿíèå ñóììàðíîãî íàïðÿæåíèÿ, 
âûçâàííîãî äâóìÿ áëèçêî ðàñïîëî-
æåííûìè íèçêîìîäóëüíûìè íåîäíî-
ðîäíîñòÿìè. Âûñîêàÿ êîíöåíòðàöèÿ 
íàïðÿæåíèÿ íà èíòåðâàëå ÏÊ 11 – 
ÏÊ 13 ïîäòâåðæäàåòñÿ îïðåäåëёííûì 
ðàíåå íàïðÿæёííûì ñîñòîÿíèåì ïî-
ðîäíîãî ìàññèâà ìåòîäîì ùåëåâîé 
ðàçãðóçêè [13], êîòîðîå ñîñòàâèëî 
89,9 ÌÏà, ïðè ôîíîâîì çíà÷åíèè 
íàïðÿæåíèÿ â èññëåäóåìîì áëîêå 
ðàâíûì 43.6 ÌÏà [13].  

Òàêèì îáðàçîì, íà îñíîâàíèè 
àíàëèçà ñïåêòðîâ ñåéñìè÷åñêèõ 
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Ðèñ. 4. Ãðàôèêè  ïðîñòðàíñòâåííîãî ðàñïðåäåëå-
íèÿ àìïëèòóäíûõ ìàêñèìóìîâ óëüòðàãàðìîíèê, çà-
ðåãèñòðèðîâàííûõ èç 2-õ ñèììåòðè÷íî ðàñïîëî-
æåííûõ ïóíêòîâ âîçáóæäåíèÿ – ÏÂ 1, ÏÂ 2  
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âîëí, ðàñïðîñòðàíÿþùèõñÿ â ëî-
êàëüíî-íàïðÿæёííûõ çîíàõ, ñôîð-
ìèðîâàííûõ íèçêîìîäóëüíûìè íå-
îäíîðîäíîñòÿìè, ìîæíî ñäåëàòü âû-
âîä î òîì, ÷òî, âî-ïåðâûõ, õàðàêòåð 
ïðîñòðàíñòâåííîãî ðàñïðåäåëåíèÿ 
óëüòðàãàðìîíèê ñåéñìè÷åñêèõ êîëå-
áàíèé áëèçîê ê õàðàêòåðó ðàñïðåäå-

ëåíèÿ íàïðÿæåíèé, ñôîðìèðîâàí-
íûõ â îêðåñòíîñòè òåêòîíè÷åñêèõ 
íàðóøåíèé, ïîêàçàííûõ â ðàáîòå [6]. 
Âî-âòîðûõ, ãðàäèåíò ÷àñòîòû óëüò-
ðàãàðìîíèê îòðàæàåò èçìåíåíèå íà-
ïðÿæёííîãî ñîñòîÿíèÿ ãîðíûõ ïî-
ðîä â îêðåñòíîñòè òåêòîíè÷åñêèõ 
íàðóøåíèé.        

 
 

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ 
 
1. Åðåìåíêî À.À., Êóðëåíÿ Ì.Â. Ðàç-

ðàáîòêà æåëåçîðóäíûõ ìåñòîðîæäåíèé â çî-
íàõ ïîâûøåííîé ñåéñìè÷åñêîé àêòèâíî-
ñòè// Ôèçèêî-òåõíè÷åñêèå ïðîáëåìû ðàçðà-
áîòêè ïîëåçíûõ èñêîïàåûõ. 1990. №2. Ñ. 3. 

2. Ëîâ÷èêîâ À.Â., Ãóìåíêîâ Â.Ï. Î 
ðîëè åñòåñòâåííûõ è òåõíîãåííûõ ôàêòîðîâ 
â ðåàëèçàöèè ãîðíî-òåêòîíè÷åñêèõ óäàðîâ 
íà ðóäíèêàõ.\ Äèíàìèêà è íàïðÿæåííîå ñî-
ñòîÿíèå íåäð Çåìëè. Òðóäû ìåæäóíàðîäíîé 
êîíôåðåíöèè.- Íîâîñèáèðñê, ÑÎ ÐÀÍ, 
2001. – Ñ. 243-250. 

3. Åãîðîâ Ï.Â., Ðåäüêèí Â.À. Ìîíè-
òîðèíã ãîðíûõ óäàðîâ ïðè ðàçðàáîòêå ðóä-
íûõ çàëåæåé ñ áëî÷íîé ñòðóêòóðîé. // Ìåæ-
äóíàðîäíàÿ êîíôåðåíöèÿ «Ãåîäèíàìèêà è 
íàïðÿæёííîå ñîñòîÿíèå íåäð Çåìëè». – Íî-
âîñèáèðñê, 2-4 îêòÿáðÿ 2001. – Ñ. 309-314. 

4. Àéòìàòîâ È.Ò., ßëûìîâ Í.Ã., Êîæó-
ãóëîâ Ê.×., Ðîãîæíèêîâ Î.Â., ßëûìîâ Ð.Í. 
Ôîðìèðîâàíèå ïîëÿ íàïðÿæåíèé â ðàéîíå 
àêòèâíûõ ðàçëîìîâ Òÿíü-Øàíÿ. // Ìåæäó-
íàðîäíàÿ êîíôåðåíöèÿ «Ãåîäèíàìèêà è íà-
ïðÿæёííîå ñîñòîÿíèå íåäð Çåìëè». – Íîâî-
ñèáèðñê, 4-7 îêòÿáðÿ 1999. – Ñ. 289-294  

5. Øàáàðîâ À.Í. Î ôîðìèðîâàíèè 
ãåîäèíàìè÷åñêèõ çîí, îïàñíûõ ïî ãîðíûì  
óäàðàì./ ÔÒÏÐÏÈ, 2001, №2. – Ñ. 16-27. 

6. Âûëåêæàíèí Â.Í., Åãîðîâ Ï.Â., 
Ìóðàøîâ Â.È. Ñòðóêòóðíûå ìîäåëè ãîðíîãî  
ìàññèâà â ìåõàíèçìå ãåîìåõàíè÷åñêèõ ïðî-
öåññîâ.- Íîâîñèáèðñê. Íàóêà. Ñèá. îòä-íèå. 
ÐÀÍ 1990. - 205 ñ. 

7. Ðåáåöêèé Þ.Ë. Òåêòîíè÷åñêèå íà-
ïðÿæåíèÿ è ïðî÷íîñòü ãîðíûõ ìàññèâîâ. – 
Ì.: Íàóêà. 2007. – 406 ñ. 

8. Ìåòîäè÷åñêèå ðåêîìåíäàöèè è íà-
êàçû ïî ïîâûøåíèþ áåçîïàñíîñòè âåäåíèÿ 
ãîðíûõ ðàáîò â óäàðîîïàñíûõ óñëîâèÿõ ó 
òåêòîíè÷åñêèõ íàðóøåíèé íà øàõòàõ ÑÓÁÐà 
/ Ñîñò. À.À. Àêñåíîâ, Ð.Ï. Ïîòåõèí, Â.Ñ.  
Ëîìàêèí, À.Í. Øàáàðîâ. Ñåâåðîóðàëüñê, 
1994. – 82 ñ. 

9. Bodin V.V.  Unlinear wave proc-
esses in the vicinity of tectonic  heteroge-
neities by weak seismic waves. P. EGU 
2009-222 .   

10. Áîäèí Â.Â. Èññëåäîâàíèå íåëè-
íåéíûõ ýôôåêòîâ ñåéñìè÷åñêîãî âîëíî-
âîãî ïîëÿ, âûçâàííûõ òåêòîíè÷åñêèì íà-
ðóøåíèåì. Ãîðíûé èíôîðìàöèîííî-àíà-
ëèòè÷åñêèé áþëëåòåíü. 2006. №4. – Ñ. 
93-97.   

11. Ýøåëáè Äæ. Îïðåäåëåíèå ïîëÿ óï-
ðóãèõ íàïðÿæåíèé, ñîçäàâàåìûõ ýëëèïñîè-
äàëüíûì âêëþ÷åíèåì è çàäà÷è, ñâÿçàííûå ñ 
ýòîé ïðîáëåìîé. // Êîíòèíóàëüíàÿ òåîðèÿ 
äèñëîêàöèé. – Ì.: Èçä-âî èíîñòð. ëèòåðàòó-
ðû, 1963. – 248 c. 

12. Ïàíèí Â.Å., Ãðèíÿåâ Â.È. Ñòðóê-
òóðíûå óðîâíè ïëàñòè÷åñêîé äåôîðìàöèè è 
ðàçðóøåíèÿ. – Íîâîñèáèðñê: Íàóêà. ÑÎ 
ÐÀÍ, 1990. – 255 ñ.     

13. Çóáêîâ À.Â. Ãåîìåõàíèêà è ãåîòåõ-
íîëîãèÿ. Åêàòåðèíáóðã. ÓðÎ ÐÀÍ. 2001. – 
335 ñ.    

 
 
 

ÊÎÐÎÒÊÎ ÎÁ ÀÂÒÎÐÅ 
 
Áîäèí Âàëåðèé Âèêòîðîâè÷ – ñòàðøèé íàó÷íûé ñîòðóäíèê, Èíñòèòóò ãîðíîãî äåëà ÓðÎ 
ÐÀÍ, e–mail: v-bodin@mail.ru   
 
 

 



 10 

 
UDC 6252.83.550.3 

 

INFLUENCE OF LOCAL AND INTENSEZONESOF TECTONIC FAULTS  
ON SPATIL DISTRIBUTION OF SPECTRUM OF SEISMIC WAVES 
 

Bodin V.V., Senior Researcher, The Institute of Mining, e–mail: v-bodin@mail.ru   
 
 

Spatial distribution of ranges of the seismic waves extending in local and intense zones of tectonic faults is 
considered. It is shown that nature of distribution of high-frequency harmonicas of seismic waves is similar to 
distribution of tension in a vicinity of tectonic faults. 

As one of the objects of the research examines the rocks cent array, including êðóòîïà-giving a tectonic 
disturbance, power deformed zones Ko-which is 3 meters. To determine the nature of the impact of elastic in-
homogeneities on the spatial distribution of the spec-trawling characteristics ñåéñìè÷åñêî-th wave field was 
performed spectral analysis of seismic data obtained at different distances ED from the base of observations. 
On the basis of the analysis of the spectra of seismic waves propagating in locally stressed zones, SFOR ìèðî-
âàííûõ íèçêîìîäóëüíûìè not-îäíîðîäíîñòÿìè, you can make you waters that, firstly, the nature of the spa-
tial distribution óëüòðàãàðìîíèê seismic stake-áàíèé close to the character of the distribution of stresses, 
formed of the surroundings of tectonic disturbances shown in [6]. Secondly, gradient frequency ult-ðàãàðìîíèê 
reflects the change in the pre-stressed state of the genus in the vicinity of tectonic disturbances. 

Key words: geodynamic phenomena, faults, seismic exploration, seismic waves, rock mass. 
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