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Âñòóï. Äîáðå â³äîìî, ùî ëîêàëüí³ ñòðóêòóðè
Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè (ÄÄÇ) õàðàêòå-
ðèçóþòüñÿ ð³çíîìàí³òíèìè áóäîâîþ, ë³òîëîã³ºþ
òà ³ñòîð³ºþ ôîðìóâàííÿ. Îäíàê âñå öå ð³çíîìàí³ò-
òÿ ñòðóêòóðíèõ ôîðì çóìîâëåíå ïðîÿâîì ëèøå
äåê³ëüêîõ ãîëîâíèõ ñòðóêòóðîôîðìóâàëüíèõ ôàê-
òîð³â ¿õ ãåíåçèñó – âåðòèêàëüíèìè ðóõàìè áëîê³â
êðèñòàë³÷íîãî ôóíäàìåíòó, ðåã³îíàëüíèìè òàíãåí-
ö³àëüíèìè íàïðóæåííÿìè òà ðóõàìè, ÿê³ ïîâ’ÿ-
çàí³ ³ç ñîëÿíîþ òåêòîí³êîþ [1, 2]. Îñê³ëüêè ìîð-
ôîëîã³ÿ, â³ê ³ ãåíåçèñ ëîêàëüíèõ ñòðóêòóð
îñàäîâîãî ÷îõëà âèçíà÷àþòü ¿õ íàôòîãàçîíîñí³ñòü,
ö³ õàðàêòåðèñòèêè ïðîòÿãîì óñüîãî öèêëó ãåîëî-
ãîðîçâ³äóâàëüíèõ ðîá³ò ó ÄÄÇ áóëè ïðåäìåòîì
âèâ÷åííÿ áàãàòüìà äîñë³äíèêàìè, ïðè÷îìó ó ò³ñíî-
ìó çâ’ÿçêó ç êîíêðåòíèìè ïîòðåáàìè ãåîëîãîðîç-
â³äóâàëüíî¿ ïðàêòèêè, ùî â³äîáðàçèëîñü ó ðîçðîá-
êàõ â³äïîâ³äíèõ êëàñèô³êàö³é ëîêàëüíèõ ñòðóêòóð.

Ïåðøà êëàñèô³êàö³ÿ áóëà ðîçðîáëåíà
Þ.Î. Êîñèãiíèì, Ì.². Áëàíêîì [3], çã³äíî ç ÿêîþ
àâòîðè âèä³ëèëè ø³ñòü òèï³â ëîêàëüíèõ ñîëÿíèõ
ñòðóêòóð: ç âíóòð³øíüîäåâîíñüêèì ñîëÿíèì ÿä-
ðîì, ïåðåäêàì’ÿíîâóã³ëüíèì, ïåðåäï³çíüîïåðì-
ñüêèì, ïåðåäêðåéäÿíèì, ïåðåäïàëåîãåíîâèì ³ ïå-
ðåä÷åòâåðòèííèì. Ó êëàñèô³êàö³¿ Â.². Ê³òèêà [4]
ñåðåä ñîëÿíèõ ï³äíÿòò³â ³ êóïîë³â âèä³ëåí³ êðèï-
òîä³àï³ðî¿äí³, êðèïòîä³àï³ðîâ³ ñêëàäêè ³ ñêëàäêè ç
â³äêðèòèì ÿäðîì ïðîòèêàííÿ. Êðèïòîä³àï³ðîâ³
ï³äíÿòòÿ àâòîð ïîä³ëèâ íà ÷îòèðè ï³äòèïè â³äïî-
â³äíî äî ðîçì³ùåííÿ äåâîíñüêî¿ ñîë³ á³ëÿ ïåðåä-
êàì’ÿíîâóã³ëüíî¿, ïåðåäïåðìñüêî¿, ïåðåäêðåéäÿíî¿
òà ïåðåäïàëåîãåíîâî¿ ïîâåðõíåé íåóçãîäæåíü.
Ó êëàñèô³êàö³¿ Ì.Â. ×èðâèíñüêî¿ [5] ñåðåä òèï³â
ñîëÿíîêóïîëüíèõ ñòðóêòóð çà ð³âíåì ïðîðèâàííÿ
âèä³ëåí³ ï³äòèïè çàêðèò³ òà â³äêðèò³ êóïîëè, çà
ÿêèìè âðàõîâóþòü ð³çíèöþ ó ñòðàòèãðàô³÷íèõ
ð³âíÿõ çàëÿãàííÿ ñîë³ ó ñêëåï³íí³ òà íà éîãî ñõè-
ëàõ. Á.Ñ. Âîðîá’éîâ [6] çà ñï³ââ³äíîøåííÿì ñòðóê-
òóðíèõ ïëàí³â âèÿâèâ äâà òèïè ëîêàëüíèõ ñòðóê-
òóð – ìîíîìîðôí³ (îäíîïëàíîâ³) òà ãåòåðîìîðôí³

(ð³çíîïëàíîâ³), à òàêîæ äåê³ëüêà âèä³â – êîí-
ôîðìí³, çñóíóò³, íàêëàäåí³, ïîõîâàí³ ñòðóêòóðè.
Âñåîõîïëþþ÷èì ñèíòåçîì óñ³õ ïîïåðåäí³õ êëàñè-
ô³êàö³é ëîêàëüíèõ ñòðóêòóð ÄÄÇ º ãåíåòè÷íà êëà-
ñèô³êàö³ÿ ñòðóêòóð, ðîçðîáëåíà Â.Ì. Ñìåëÿíñüêèì
é Á.Ï. Êàáèøåâèì [7, 8]. Ó ö³é êëàñèô³êàö³¿ ó
ëîêàëüíèõ ñòðóêòóðàõ âèä³ëåíî äâà êëàñè: íåñî-
ëÿí³ é ñîëÿí³. Çîêðåìà, ó íåñîëÿíèõ ñòðóêòóðàõ
óñòàíîâëåíî ÷îòèðè òèïè:
- ïðèðîçëîìí³ ñòðóêòóðè – ðîçì³ùóþòüñÿ â îïó-

ùåíèõ êðèëàõ âåëèêèõ ñêèä³â; óòâîðþþòüñÿ â
óìîâàõ, êîëè ðîçðèâíå ïîðóøåííÿ ôóíäàìåíòó
íà ñòàä³¿ ïðîãèíàííÿ ðåã³îíó áåçïîñåðåäíüî
ïðîíèêàº â îñàäîâèé ÷îõîë ³ ïðèâîäèòü äî
ôîðìóâàííÿ â íüîìó ñêèäó;

- íàäðîçëîìí³ ñòðóêòóðè – óòâîðþþòüñÿ â óìî-
âàõ, êîëè ðîçðèâíå ïîðóøåííÿ ôóíäàìåíòó íà
ñòàä³¿ ïðîãèíàííÿ ðåã³îíó íå ïðîíèêëî â îñà-
äîâèé ÷îõîë, à ðóõè óçäîâæ éîãî ñïðè÷èíèëè
âèíèêíåííÿ â îñàäîâîìó ÷îõë³ ôëåêñóðè ç îïó-
ùåíèì ó á³ê îñ³ çàïàäèíè êðèëîì;

- øòàìïîâ³ ñòðóêòóðè – óòâîðþþòüñÿ â îñàäîâî-
ìó ÷îõë³ áåçïîñåðåäíüî íàä ëîêàëüíèìè âèñòó-
ïàìè, ùî ï³äí³ìàþòüñÿ íàä ôóíäàìåíòîì; ïå-
ðåâàæíî ðîçâèíåí³ íà áîðòàõ çàïàäèíè é ó
ãðàáåí³;

- ñòðóêòóðè æîëîáëåííÿ – óòâîðþþòüñÿ ï³ä
ä³ºþ ñèë òàíãåíö³àëüíîãî ñòèñêó ïîð³ä, ùî ìà-
þòü ðåã³îíàëüíèé õàðàêòåð.
Ñîëÿí³ ñòðóêòóðè ÄÄÇ ìîæíà ðîçä³ëèòè íà

òðè ãåíåòè÷í³ ãðóïè. Ñîëÿí³ ñòðóêòóðè I ãðóïè
õàðàêòåðèçóþòüñÿ òèì, ùî âåñü íàäñîëüîâèé êîì-
ïëåêñ îñàäîâèõ ïîð³ä íåçàëåæíî â³ä ð³âíÿ ðîçì³-
ùåííÿ äåâîíñüêî¿ ñîë³ óòâîðþº íàâêîëî ñîëÿíèõ
ÿäåð êóïîëà àáî àíòèêë³íàë³. Âîíè ôîðìóþòüñÿ
âíàñë³äîê óñêëàäíåííÿ ñîëÿíîþ òåêòîí³êîþ îñíîâ-
íèõ ãåíåòè÷íèõ òèï³â íåñîëÿíèõ ñòðóêòóð: ïðè-
ðîçëîìíèõ, íàäðîçëîìíèõ, øòàìïîâèõ ³ ñòðóêòóð
æîëîáëåííÿ. ßäðà ñîëÿíèõ ñòðóêòóð I ãðóïè çà-
çâè÷àé ìàþòü ôîðìó ñîëÿíî¿ ïîäóøêè àáî ìàñè-
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Computer modeling of modern movements of local salt structures of Dniepr-Donetsk depression was carried out on the
base of variational finite-element method. It was confirmed that modern movements of all these genetic local salt
structures are characterized by their individual features. Those are mainly defined by subsalt block movements and regional
tangential stresses, as well as salt tectonics features. It was determined that modern movements intensity of appropriate
local salt structures depends on kinematics of these block movements and salt thickness.
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âó. Ñîëÿí³ ñòðóêòóðè II ãðóïè â³äçíà÷àþòüñÿ
â³äñóòí³ñòþ â íèæí³é ÷àñòèí³ íàäñîëüîâî¿ òîâù³
êóïîëîïîä³áíèõ ï³äíÿòò³â íàâêîëî ñîëÿíèõ ÿäåð.
Îñòàíí³ â óñ³õ âèïàäêàõ ìàþòü ôîðìó ñîëÿíèõ
øòîê³â. Ñîëÿí³ ñòðóêòóðè III ãðóïè òàêîæ ìàþòü
ôîðìè øòîê³â, ðîçì³ùóþòüñÿ ì³æ âåëèêèìè ñî-
ëÿíèìè ñòðóêòóðàìè I ãðóïè àáî íà ¿õ ïåðèêë³íà-
ëÿõ, â³äîêðåìëþþ÷èñü êîìïåíñàö³éíèìè ìóëüäà-
ìè; ôîðìóâàííÿ òàêîæ ïîâ’ÿçàíå ç ðåã³îíàëüíèìè
íàïðóæåííÿìè.

Äëÿ âèÿâëåííÿ ìåõàí³çì³â ôîðìóâàííÿ ëî-
êàëüíèõ ñòðóêòóð ÄÄÇ, ¿õ ãåíåòè÷íî¿ ïðèíàëåæ-
íîñò³ ³, ÿê íàñë³äîê, íàôòîãàçîíîñíîñò³ âåëèêîãî
çíà÷åííÿ íàáóâàþòü äîñë³äæåííÿ ñó÷àñíèõ ðóõ³â
çåìíî¿ ïîâåðõí³ ïîáëèçó çàçíà÷åíèõ ñòðóêòóð. Ó
çâ’ÿçêó ç öèì ñòàíîâèòü ³íòåðåñ ìîäåëþâàííÿ ïî-
â³ëüíèõ ñó÷àñíèõ ðóõ³â çåìíî¿ ïîâåðõí³ ãåíåòè÷-
íèõ ëîêàëüíèõ ñòðóêòóð ÄÄÇ ç óðàõóâàííÿì ä³þ-
÷èõ ìåõàí³çì³â òåêòîãåíåçó òà îñîáëèâîñòÿìè
áóäîâè îñàäîâîãî ÷îõëà.

Ó ñòàòò³ íà îñíîâ³ âàð³àö³éíî¿ ñê³í÷åííîåëå-
ìåíòíî¿ ìåòîäèêè íàâåäåíî ðåçóëüòàòè ìîäåëþ-
âàííÿ ñó÷àñíèõ ðóõ³â çåìíî¿ ïîâåðõí³ â îêîë³ ëî-
êàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ, I–III ãðóï. Öå
äîñë³äæåííÿ º ïðîäîâæåííÿì ðîáîòè [9], â ÿê³é
âèêîíàíî ìîäåëþâàííÿ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ
íåñîëÿíèõ ñòðóêòóð ÄÄÇ.

Ïîñòàíîâêà òà ìåòîä ðîçâ’ÿçêó çàäà÷³. Ïðèïóñ-
òèìî, ùî ðîçì³ðè øàðóâàòèõ ôðàãìåíò³â ðîçð³çó
îñàäîâîãî ÷îõëà ðîçãëÿíóòèõ ëîêàëüíèõ ñîëÿíèõ
ñòðóêòóð ï³ä ÷àñ ðóõó ôóíäàìåíòó, ðîçáèòîãî íà
áëîêè ÿê âåðòèêàëüíèìè, òàê ³ ïîõèëèìè ðîçëî-
ìàìè, íàáàãàòî ìåíø³, í³æ ðîçì³ðè öèõ áëîê³â.
Óíàñë³äîê öüîãî äåôîðìàö³þ â³äïîâ³äíîãî ôðàã-
ìåíòà ìîæå ðîçãëÿäàòè ÿê ïëîñêó.

Íîâ³òíÿ òåêòîí³÷íà åïîõà â óñ³é ãåîëîã³÷í³é
³ñòîð³¿ ÄÄÇ º íàéá³ëüø ïàñèâíîþ [1]. Îòæå, íà
ñó÷àñíîìó åòàï³ çì³íåííÿ íàïðóæåíî-äåôîðìîâà-
íîãî ñòàíó º äîñèòü ïîâ³ëüíèì óñòàíîâëåíèì ïðî-
öåñîì. Òîìó, íåõòóþ÷è àí³çîòðîï³ºþ, ïîâ’ÿçàíîþ
³ç òð³ùèíóâàò³ñòþ ïîð³ä, äëÿ îïèñó ðåîëîã³¿ îñàäî-
âîãî ÷îõëà ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð çàïàäèíè
ñêîðèñòàºìîñÿ ³çîòðîïíîþ â’ÿçêîïðóæíîþ ìîäåë-
ëþ Êåëüâ³íà [10], êîëè çàãàëüíå íàïðóæåííÿ çñóâó
çà çàäàíèõ äåôîðìàö³é òà ¿õ øâèäêîñòÿõ ñêëàäàºòü-
ñÿ ç ë³í³éíî¿ ñóïåðïîçèö³¿ ïðóæíî¿ òà â’ÿçêî¿ ÷àñ-
òèí. Ó öüîìó âèïàäêó çàãàëüíà ïîñòàíîâêà çàäà÷³ â
ñèñòåì³ â³äë³êó, ÿêà æîðñòêî ïîâ’ÿçàíà ç ðîçãëÿíó-
òèìè òåêòîí³÷íèìè áëîêàìè, ìàº âèãëÿä
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Òóò (1) – ð³âíÿííÿ ðóõó; (2) – ðåîëîã³÷í³
ñï³ââ³äíîøåííÿ; (3) – ñï³ââ³äíîøåííÿ Êîø³;
(4) – ãðàíè÷í³ óìîâè I ³ II ðîäó â³äïîâ³äíî; (5) –
ïî÷àòêîâ³ óìîâè; ui – êîìïîíåíòè ïåðåì³ùåíü;
σij – êîìïîíåíòè òåíçîðà íàïðóæåíü; εij – êîìïî-
íåíòè òåíçîðà äåôîðìàö³é; Fi – êîìïîíåíòà îá’ºì-
íî¿ ñèëè, ÿêà ó öüîìó âèïàäêó çá³ãàºòüñÿ ³ç ñè-
ëîþ òÿæ³ííÿ; fi – ïîâåðõíåâ³ çîâí³øí³ ñèëè; nj –
îäèíè÷íèé âåêòîð íîðìàë³ äî ïîâåðõí³; ρ – ãóñ-
òèíà; µ – ìîäóëü çñóâó; k – ìîäóëü âñåá³÷íîãî
ñòèñêó; θ – äèëàòàö³ÿ; ην – äèíàì³÷íà â’ÿçê³ñòü;
δij – ñèìâîë Êðîíåêåðà; (

.
), (

..
) – ïîçíà÷åííÿ ïåð-

øî¿ òà äðóãî¿ ïîõ³äíèõ çà ÷àñîì; ( ,j) – ïîçíà÷åí-
íÿ äèôåðåíö³þâàííÿ êîìïîíåíòè òåíçîðà ïî
çì³íí³é, ÿêà â³äïîâ³äàº j-ìó ³íäåêñó; (*) – ïîçíà-
÷åííÿ ô³êñîâàíî¿ âåëè÷èíè ïåðåì³ùåííÿ àáî
øâèäêîñò³, ÿê³ çàäàí³ íà ìåæ³ îáëàñò³.

Ïðèéíÿâøè õàðàêòåðíó öèêë³÷íó ÷àñòîòó ïî-
â³ëüíîãî âñòàíîâëåíîãî ïðîöåñó çà ω, ñêëàäåìî
ôóíêö³îíàë Ëàãðàíæà êâàç³ñòàö³îíàðíî¿ ïëîñêî¿
â’ÿçêîïðóæíî¿ çàäà÷³ ç â³äïîâ³äíèìè ãðàíè÷íèìè
óìîâàìè, ùî â³äîáðàæóº ïîâíó ìåõàí³÷íó åíåð-
ã³þ äîñë³äæóâàíîãî îá’ºêòà ó íåðóõîì³é äåêàð-
òîâ³é ñèñòåì³ êîîðäèíàò (x, y):

1 2 3

2 2 2

1 [ ( ) 4 2
2

ρω ( ) 2ρ ] ( ) ,
S

L

E C C C

u w gw dxdy u w dl

= + + + −

− + − − +

∫∫

∫

2 2 2ε ε ε ε ε

f f

xx yy xy xx yy

xn yn

    (6)

äå C1 = k + 4(µ + iωην)/3; C2 = µ + iωην; C3 = k –
– 2(µ – iωην)/3; – êîìïëåêñí³  êîåô³ö³ºíòè; u, w –
êîìïîíåíòè ïåðåì³ùåíü óçäîâæ îñåé x ³ y â³äïî-
â³äíî; g – ïðèñêîðåííÿ ñèëè òÿæ³ííÿ; i – óÿâíà
îäèíèöÿ; S – ïëîùà ïåðåð³çó ðîçãëÿíóòîãî îá’ºê-
òà; L – êîíòóð, ùî îõîïëþº ïëîùó S; dl – åëå-
ìåíò êîíòóðó.

Äëÿ ðîçâ’ÿçàííÿ êâàç³ñòàö³îíàðíî¿ ïëîñêî¿
â’ÿçêîïðóæíî¿ çàäà÷³ çàñòîñîâàíî ìåòîä ñê³í÷åí-
íèõ åëåìåíò³â. Â³í ´ðóíòóºòüñÿ íà âàð³àö³éíîìó
ïðèíöèï³ Ëàãðàíæà [11], ùî âèðàæàº ì³í³ìóì
ïîâíî¿ ìåõàí³÷íî¿ åíåðã³¿ ñèñòåìè:

δ ( , ) 0.E u w =                     (7)

Äëÿ ðîçâ’ÿçàííÿ âàð³àö³éíîãî ð³âíÿííÿ (7) çà-
ñòîñîâóþòü âîñüìèâóçëîâèé ³çîïàðàìåòðè÷íèé
÷îòèðèêóòíèé êðèâîë³í³éíèé ñê³í÷åííèé åëå-
ìåíò [11]. ßê ãëîáàëüíó ñèñòåìó êîîðäèíàò, òîá-
òî ñèñòåìó, â ÿê³é ïîºäíóþòüñÿ âñ³ ñê³í÷åíí³ åëå-
ìåíòè, âèêîðèñòîâóþòü äåêàðòîâó ñèñòåìó
êîîðäèíàò (x, y). ßê ëîêàëüíó ñèñòåìó êîîðäèíàò,
ó ÿê³é äëÿ êîæíîãî åëåìåíòà âèçíà÷àþòü ôóíêö³¿
ôîðìè ³ ïðîâîäÿòü ÷èñåëüíå ³íòåãðóâàííÿ, çàñòî-
ñîâóþòü äîïîì³æíó íîðìàë³çîâàíó ñèñòåìó êîîð-
äèíàò. Ï³ä ÷àñ ïîáóäîâè ôóíêö³é ôîðìè, ùî àï-
ðîêñèìóþòü çì³íí³ é ôóíêö³¿ â ìåæàõ êîæíîãî
åëåìåíòà, âèêîðèñòîâóþòü êâàäðàòè÷í³ àëãåáðè÷í³
ïîë³íîìè [11]. Àëãîðèòì ñê³í÷åííîåëåìåíòíîãî
ðîçâ’ÿçàííÿ âàð³àö³éíî¿ çàäà÷³ (7) ïîëÿãàº ó òàêî-
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ìó [12]. Ñïî÷àòêó â ëîêàëüí³é ñèñòåì³ êîîðäèíàò
àïðîêñèìóþòü óñ³ êîìïîíåíòè ïåðåì³ùåíü ³ äå-
ôîðìàö³é, ùî âõîäÿòü äî ôóíêö³îíàëà Ëàãðàíæà
(7), ç âèêîðèñòàííÿì îòðèìàíèõ ôóíêö³é ôîðìè.
Ïðè öüîìó êîæíîìó âóçëó ñê³í÷åííîãî åëåìåíòà
â³äïîâ³äàº ñâîÿ àïðîêñèìàö³éíà ñêëàäîâà. Ïîò³ì
äèôåðåíö³þþòü ôóíêö³îíàë (6) ïî âñ³õ  âóçëîâèõ
ñêëàäîâèõ  ïåðåì³ùåíü ³ ïðèð³âíþþòü â³äïîâ³äí³
ïîõ³äí³ äî íóëÿ. Â ðåçóëüòàò³ äëÿ êîæíîãî ñê³í÷åí-
íîãî åëåìåíòà îäåðæóºìî ë³í³éíó àëãåáðè÷íó ñè-
ñòåìó, ùî ñêëàäàºòüñÿ ç 16 ð³âíÿíü. Äàë³ â ãëî-
áàëüí³é ñèñòåì³ êîîðäèíàò (x, y) ï³äñóìîâóºìî
ëîêàëüí³ ñèñòåìè ë³í³éíèõ àëãåáðè÷íèõ ð³âíÿíü
ïî âñ³õ ñê³í÷åííèõ åëåìåíòàõ, íà ÿê³ ðîçáèòî äîñ-
ë³äæóâàíó îáëàñòü, ³ ôîðìóºìî ãëîáàëüíó ñèñòå-
ìè ð³âíÿíü. Öþ ñèñòåìó ðîçâ’ÿçóºìî çà äîïîìî-
ãîþ ÷èñåëüíîãî ìåòîäó Ãàóñà [11], âíàñë³äîê ÷îãî
âèçíà÷àºìî êîìïîíåíòè ïåðåì³ùåíü â óñ³õ âóçëî-
âèõ òî÷êàõ ñê³í÷åííîåëåìåíòíî¿ ñ³òêè. Çà çíàéäå-
íèìè âóçëîâèìè çíà÷åííÿìè ïåðåì³ùåíü çíàõî-
äèìî âèçíà÷åí³ êîìïîíåíòè ïåðåì³ùåíü,
øâèäêîñòåé, äåôîðìàö³é, íàïðóæåíü òà ³íø³ âå-
ëè÷èíè ó äîâ³ëüí³é òî÷ö³ ñê³í÷åííîãî åëåìåíòà,
òîáòî â áóäü-ÿê³é òî÷ö³ äîñë³äæóâàíî¿ îáëàñò³.

Ìîäåëþâàííÿ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿ-
íèõ ñòðóêòóð ÄÄÇ. Ðîçãëÿíåìî óìîâí³, õàðàêòåðí³
äëÿ çàïàäèíè ãåîëîã³÷í³ ðîçð³çè îñàäîâèõ ïîð³ä,
ÿê³ ìàþòü â’ÿçêîïðóæí³ âëàñòèâîñò³ [13]. Äëÿ ãåî-
ëîã³÷íèõ ðîçð³ç³â ïðèïóñòèìî ëèøå íàÿâí³ñòü ñî-
ëåíîñíèõ óòâîðåíü âåðõíüîãî äåâîíó, íàòîì³ñòü
â³äêëàäè ñîë³ ðàííüîïåðìñüêîãî â³êó ââàæàòèìå-
ìî â³äñóòí³ìè àáî òàêèìè, ùî ¿õí³ìè òîâùèíàìè
ìîæíà çíåõòóâàòè. Òàê, çà ìîäåëþâàííÿ ñó÷àñíèõ
ðóõ³â ñîëÿíèõ íàäðîçëîìíèõ, øòàìïîâèõ ñòðóê-
òóð ³ ñòðóêòóð æîëîáëåííÿ I ãðóïè ïðîàíàë³çóºìî
òàêó âèá³ðêó îñàäîâèõ ïîð³ä: â³ä 0 äî 2000 ì –
ãëèíè, àëåâðèòè; â³ä 2000 äî 3000 ì – ï³ñêîâèêè;
â³ä 3000 äî 6000 ì – øàðè êàì’ÿíî¿ ñîë³; â³ä 6000
äî 7000 ì – äîëîì³òè; çà ìîäåëþâàííÿ ñîëÿíèõ
ïðèðîçëîìíèõ ñòðóêòóð ö³º¿ ñàìî¿ ãðóïè: â³ä 0 äî
2000 ì – ãëèíè, àëåâðèòè; â³ä 2000 äî 3000 ì –
ï³ñêîâèêè; â³ä 3000 äî 6000 ì – øàðè êàì’ÿíî¿
ñîë³. Çà ìîäåëþâàííÿ øòîêîâèõ ëîêàëüíèõ ñîëÿ-
íèõ ñòðóêòóð II ³ III ãðóï âèáðàíî ðîçð³ç, ÿêèé
âðàõîâóº ôîðìó ñîëÿíîãî øòîêó: â³ä 0 äî 2000 ì
ó âåðõí³é çàâóæåí³é ÷àñòèí³ øòîêó – ñ³ëü, íà ïå-
ðèôåð³ÿõ – ãëèíè, àëåâðèòè; â³ä 2000 äî 3000 ì ó
âåðõí³é çàâóæåí³é ÷àñòèí³ øòîêó – ñ³ëü, íà ïåðè-
ôåð³ÿõ – ï³ñêîâèêè; â³ä 3000 äî 6000 ì ó íèæí³é
ðîçøèðåí³é ÷àñòèí³ øòîêó (ñîëÿíîìó ÿäð³) – ñ³ëü,
íà ïåðèôåð³ÿõ – ï³ñêîâèêè; â³ä 6000 äî 7000 ì –
äîëîì³òè. Ïðóæí³ òà â’ÿçê³ âëàñòèâîñò³ âêàçàíèõ
ãåîëîã³÷íèõ ïîð³ä âèáðàí³ ç ë³òåðàòóðíèõ äæåðåë
[14, 15].

 Ó ïðîöåñ³ ìîäåëþâàííÿ ñó÷àñíèõ ðóõ³â ó ëî-
êàëüíèõ ñîëÿíèõ ïðèðîçëîìíèõ ñòðóêòóðàõ  áóëè
ðîçãëÿíóò³ ñèìåòðè÷í³ â³äíîñíî âåðòèêàëüíî¿ îñ³
ñèìåòð³¿ ñòðóêòóðè – ôðàãìåíòè ðîçì³ðàìè 20 êì

çàâäîâæêè é 6 êì çàâãëèáøêè, ó ÿêèõ ïðèëåãëà
äî îñ³ ñèìåòð³¿ ãîðèçîíòàëüíà ä³ëÿíêà ï³äîøâè
çàâäîâæêè 6 êì çàçíàâàëà õàðàêòåðíîãî çàíóðåííÿ
ç³ øâèäê³ñòþ 1 ñì/ð³ê ï³ä êóòàìè 30° ³ 45° äî
îáð³þ â³äïîâ³äíî. Ï³ä ÷àñ ìîäåëþâàííÿ ðóõ³â íàä-
ðîçëîìíèõ ³ øòàìïîâèõ ñòðóêòóð áóëè ðîçãëÿíóò³
ñèìåòðè÷í³ ôðàãìåíòè ðîçì³ðàìè 20×7 êì, â ÿêèõ
ñèìåòðè÷íî ïðèëåãëà ä³ëÿíêà êðèñòàë³÷íî¿ ï³äîø-
âè çàâäîâæêè 7 êì ó âèïàäêó íàäðîçëîìíèõ ñòðóê-
òóð çàçíàâàëà çàíóðåííÿ ç³ øâèäê³ñòþ 1 ñì/ð³ê ï³ä
êóòàìè 30° ³ 45° äî îáð³þ, ó âèïàäêó øòàìïîâèõ
ñòðóêòóð – âåðòèêàëüíå ï³äí³ìàííÿ, à òàêîæ ï³ä
êóòîì 60° äî îáð³þ ç òàêîþ ñàìîþ øâèäê³ñòþ.
Â ïðîöåñ³ ìîäåëþâàííÿ ñó÷àñíèõ ðóõ³â ñîëÿíèõ
ñòðóêòóð æîëîáëåííÿ áóâ ðîçãëÿíóòèé ñèìåòðè÷-
íèé ôðàãìåíò ðîçì³ðîì 20×7 êì ãîðèçîíòàëüíîãî
ñòèñíåííÿ ïðèëåãëî¿ ä³ëÿíêè êðèñòàë³÷íî¿ ï³äîø-
âè çàâäîâæêè 7 êì ç³ øâèäê³ñòþ 1 ñì/ð³ê. Ïðè
öüîìó â óñ³õ ðîçãëÿíóòèõ âèïàäêàõ íåàêòèâíà ÷à-
ñòèíà ãîðèçîíòàëüíî¿ ï³äîøâè ³ çîâí³øíÿ áîêîâà
ìåæà ñèìåòðè÷íîãî ôðàãìåíòà ïåðåäáà÷àëèñÿ
æîðñòêî ïîâ’ÿçàíèìè ç ïðèëåãëèìè ïîðîäàìè,
à çîâí³øíÿ ïîâåðõíÿ – â³ëüíîþ â³ä íàâàíòàæåíü.

Çà ìîäåëþâàííÿ ñó÷àñíèõ ðóõ³â øòîêîâèõ ëî-
êàëüíèõ ñîëÿíèõ ñòðóêòóð II ãðóïè áóëè ðîçãëÿ-
íóò³ ñèìåòðè÷í³ ôðàãìåíòè ðîçì³ðàìè 18×7 êì,
â ÿêèõ ïðèëåãëà äî îñ³ ñèìåòð³¿ ãîðèçîíòàëüíà
ä³ëÿíêà ï³äîøâè çàâäîâæêè 7 êì çàçíàâàëà çàíó-
ðåííÿ ç³ øâèäê³ñòþ 1 ñì/ð³ê ï³ä êóòàìè 30° ³ 45°
äî îáð³þ çà òèõ ñàìèõ ãðàíè÷íèõ óìîâ. Çà ìîäå-
ëþâàííÿ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóê-
òóð III ãðóïè òàêîæ áóëè ðîçãëÿíóò³ ñèìåòðè÷í³
ôðàãìåíòè ðîçì³ðàìè 18×7 êì – ïàñèâíà ï³äñîëüî-
âà ï³äîøâà ôðàãìåíòà òà àêòèâíà áîêîâà ìåæà,
ÿêà ï³ä ä³ºþ ðåã³îíàëüíèõ ðóõ³â ñòèñêàëà ó ãîðè-
çîíòàëüíîìó íàïðÿìêó ñîëÿíèé øòîê ç³ øâèäê³-
ñòþ 1 ìì/ð³ê. Çâåðí³ìî óâàãó, ùî ïðè öüîìó õà-
ðàêòåðíà øâèäê³ñòü ðóõó ðîçãëÿíóòî¿ ä³ëÿíêè
ï³äîøâè ôóíäàìåíòó ÷îõëà îñàäîâèõ ïîð³ä ìàëà
äîð³âíþâàòè 1 ñì/ð³ê. Òàêå ñàìå çíà÷åííÿ øâèä-
êîñò³ âèêîðèñòàíî ó öèêë³ ðîá³ò À.Ñ. Ãðèãîð’ºâà,
À.Â. Ìèõàéëîâî¿, Þ.Ë. Ðåáåöüêîãî, Ç.Å. Øàõìó-
ðàäîâî¿ òà ³í. [15–17] äëÿ ìîäåëþâàííÿ ìåõàí³÷-
íîãî ïîâîäæåííÿ îñàäîâèõ ïîð³ä ÷îõëà Ïðèï’ÿò-
ñüêî¿ çàïàäèíè, ÿêå áóëî ñïðè÷èíåíå ðóõàìè áëîê³â
ôóíäàìåíòó âçäîâæ ðîçëîì³â. Âîäíî÷àñ âåëè÷èíà
ãîðèçîíòàëüíèõ ñòèñêàëüíèõ ðåã³îíàëüíèõ ðóõ³â
ïîðÿäêó 1 ìì/ð³ê, ÿêà òàêîæ áóëà âèêîðèñòàíà ï³ä
÷àñ ìîäåëþâàííÿ, óçãîäæóºòüñÿ ç äàíèìè, íàâå-
äåíèìè ó ìîíîãðàô³¿ Ç. Êóêàëà [18].

Íà ðèñ. 1–6 ïîêàçàíî ñèìåòðè÷í³ ôðàãìåíòè
ïðîñòîðîâîãî ðîçïîä³ëó çíà÷åíü âåðòèêàëüíî¿
ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â ðîçãëÿíóòèõ
ñîëÿíèõ ñòðóêòóð ç óðàõóâàííÿì ñèëè òÿæ³ííÿ.
Ó ãîðèçîíòàëüí³é ïëîùèí³ âçäîâæ â³äïîâ³äíèõ
îñåé â³äêëàäåíî â³äñòàíü â³ä îñ³ ñèìåòð³¿ ðîçãëÿ-
íóòîãî ôðàãìåíòà â ãîðèçîíòàëüíîìó íàïðÿìêó òà
â ãëèáèíó.
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Ðèñ. 1. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â ïðèðîçëîìíèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð I ãðóïè.
Çàíóðåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê: à – ï³ä êóòîì 30° äî îáð³þ, á – ï³ä êóòîì 45°
äî îáð³þ, â – çà çàì³ùåííÿ 2 êì âåðõíüîãî ñîëüîâîãî øàðó ï³ñêîâèêàìè (β = 30°)

Ðèñ. 2. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â íàäðîçëîìíèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð I ãðóïè.
Çàíóðåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê: à – ï³ä êóòîì 30° äî îáð³þ, á – ï³ä êóòîì 45°
äî îáð³þ, â – çà çàì³ùåííÿ 2 êì âåðõíüîãî ñîëüîâîãî øàðó ï³ñêîâèêàìè (β = 30°)

Ðèñ. 3. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â øòàìïîâèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð I ãðóïè.
Ï³äíÿòòÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê: à – ï³ä êóòîì 90° äî îáð³þ, á – ï³ä êóòîì
60° äî îáð³þ, â – çà çàì³ùåííÿ 2 êì âåðõíüîãî ñîëüîâîãî øàðó ï³ñêîâèêàìè (β = 60°)

à á

â

à á

â

à á

â
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à á

à á

à á

Ðèñ. 4. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð æîëîáëåííÿ I ãðóïè: à –
ãîðèçîíòàëüíå ñòèñíåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê; á – çàì³ùåííÿ 2 êì âåðõ-
íüîãî ñîëüîâîãî øàðó ï³ñêîâèêàìè

Ðèñ. 5. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð II ãðóïè (ðàä³óñ âåðõí³é
÷àñòèíè øòîêó – 3 êì, ðàä³óñ ñîëÿíîãî ÿäðà øòîêó – 9 êì). Çàíóðåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³
øâèäê³ñòþ 1 ñì/ð³ê: à – ï³ä êóòîì 30° äî îáð³þ, á – ï³ä êóòîì 45° äî îáð³þ

Ðèñ. 6. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð III ãðóïè. Ðåã³îíàëüíå
ñòèñíåííÿ øòîêîâî¿ ñîëÿíî¿ ñòðóêòóðè ç³ øâèäê³ñòþ 1 ìì/ð³ê: à – ðàä³óñ âåðõíüî¿ ÷àñòèíè øòîêó 3 êì, ñîëÿíîãî ÿäðà
øòîêó – 9 êì, á – ðàä³óñ âåðõíüî¿ ÷àñòèíè øòîêó 6 êì, ñîëÿíîãî ÿäðà øòîêó – 12 êì

à á

Àíàë³ç ðåçóëüòàò³â. Âèÿâëåíî îñîáëèâîñò³ äè-
íàì³÷íîãî ïîâîäæåííÿ óñ³õ ðîçãëÿíóòèõ âèùå ëî-
êàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ. Çà çàäàíî¿ õà-
ðàêòåðíî¿ øâèäêîñò³ ðóõó ä³ëÿíêè ôóíäàìåíòó
1 ñì/ð³ê íàé³íòåíñèâí³ø³ âåðòèêàëüí³ ðóõè âñòà-
íîâëåí³ äëÿ íàäðîçëîìíèõ ñîëÿíèõ ñòðóêòóð
I ãðóïè – ìàêñèìàëüí³ øâèäêîñò³ ðóõó çåìíî¿
ïîâåðõí³ ìîæóòü ñÿãàòè ~4,9 ìì/ð³ê, äëÿ ïðè-
ðîçëîìíèõ ñòðóêòóð ³ ñòðóêòóð æîëîáëåííÿ âîíè
äîð³âíþþòü ~2,8 ³ 2,5 ìì/ð³ê â³äïîâ³äíî. Íàé-
ìåíø ³íòåíñèâí³ âåðòèêàëüí³ ðóõè â³äçíà÷åí³ äëÿ
øòàìïîâèõ ñòðóêòóð, ìàêñèìàëüí³ øâèäêîñò³ ðóõó
çåìíî¿ ïîâåðõí³ íå ïåðåâèùóþòü ~1,5 ìì/ð³ê. Ðà-
çîì ç òèì àìïë³òóäè âåðòèêàëüíî¿ øâèäêîñò³ çåì-
íî¿ ïîâåðõí³ â³äïîâ³äíèõ ëîêàëüíèõ ñîëÿíèõ
ñòðóêòóð çàëåæàòü â³ä êóò³â çàíóðåííÿ àáî ï³äíÿò-

òÿ áëîê³â êðèñòàë³÷íîãî ôóíäàìåíòó, à òàêîæ â³ä
ïîòóæíîñò³ øàð³â ó ñîëÿíèõ ïîäóøêàõ. Çðîñòàííÿ
ïîëîæèñòîñò³ ñêèä³â àáî ï³äíÿòò³â ³ çá³ëüøåííÿ
ïîòóæíîñò³ ñîëüîâèõ òîâù ïðèâîäÿòü äî ³íòåíñè-
ô³êàö³¿ ñó÷àñíèõ ðóõ³â íàâêîëî â³äïîâ³äíèõ ñòðóê-
òóð. Äëÿ íàäðîçëîìíèõ, ïðèðîçëîìíèõ ñòðóêòóð ³
ñòðóêòóð æîëîáëåííÿ ïðîô³ëü âåðòèêàëüíî¿ øâèä-
êîñò³ ìàº õâèëüîïîä³áíèé õàðàêòåð, ùî ìîæå çó-
ìîâèòè ôîðìóâàííÿ âèðàæåíèõ ôëåêñóð ç â³äïî-
â³äíî îïóùåíèìè àáî ï³äíÿòèìè êðèëàìè. Ó
âèïàäêó ñó÷àñíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóê-
òóð II ãðóïè ìàêñèìàëüíà øâèäê³ñòü ðóõó çåìíî¿
ïîâåðõí³ ìîæå ñÿãíóòè ~2,0 ìì/ð³ê. Òóò âèçíà÷íà
ðîëü òàêîæ íàëåæèòü òåêòîí³÷íèì ðóõàì áëîê³â
ï³äñîëüîâîãî ëîæà. Çá³ëüøåííÿ ïîëîæèñòîñò³
ñêèä³â çóìîâëþº çðîñòàííÿ ³íòåíñèâíîñò³ âåðòè-
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êàëüíèõ ðóõ³â â³äïîâ³äíî¿ øòîêîâî¿ ëîêàëüíî¿ ñî-
ëÿíî¿ ñòðóêòóðè. Ó âèïàäêó ñó÷àñíèõ ðóõ³â ëî-
êàëüíèõ ñîëÿíèõ ñòðóêòóð III ãðóïè ìàêñèìàëüíà
øâèäê³ñòü ðóõó çåìíî¿ ïîâåðõí³ ìîæå äîñÿãòè

~0,12 ìì/ð³ê. Òóò âàæëèâó ðîëü â³ä³ãðàþòü òàí-
ãåíö³àëüí³ ðåã³îíàëüí³ ðóõè é ïîòóæí³ñòü ñîëÿíî-
ãî øòîêó. Çá³ëüøåííÿ ãîðèçîíòàëüíîãî ñòèñêó â
ðåã³îí³ ñïðè÷èíþâàòèìå ð³ñò ³íòåíñèâíîñò³ âåð-
òèêàëüíèõ ðóõ³â â³äïîâ³äíèõ ñòðóêòóð. Âîäíî÷àñ
øèðèíà ñîëÿíîãî øòîêó êîðåëþº ç ãåîìåòðè÷íè-
ìè ðîçì³ðàìè ðîçãëÿíóòî¿ ëîêàëüíî¿ ñîëÿíî¿
ñòðóêòóðè.

Âèñíîâêè. Çàãàëüíèé àíàë³ç ðåçóëüòàò³â ÷è-
ñåëüíîãî ìîäåëþâàííÿ äèíàì³÷íîãî ïîâîäæåííÿ
ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ ï³äòâåðäæóº
³ñíóþ÷èé ïîãëÿä íà òå, ùî ñó÷àñí³ ðóõè óñ³õ ãå-
íåòè÷íèõ òèï³â öèõ ñòðóêòóð ðîçð³çíÿþòüñÿ ³íäè-
â³äóàëüíèìè ðèñàìè, ÿê³ ïåðåäóñ³ì âèçíà÷àþòüñÿ
îñîáëèâîñòÿìè áëîêîâèõ ðóõ³â ï³äñîëüîâîãî ëîæà,
òàíãåíö³àëüíèìè ðåã³îíàëüíèìè íàïðóæåííÿìè òà
îñîáëèâîñòÿìè ñîëÿíîãî òåêòîãåíåçó. Ðàçîì ç òèì
³íòåíñèâí³ñòü ñó÷àñíèõ ðóõ³â â³äïîâ³äíèõ ëîêàëü-
íèõ ñîëÿíèõ ñòðóêòóð çàëåæèòü â³ä ê³íåìàòèêè
öèõ áëîêîâèõ ðóõ³â ³ ïîòóæíîñò³ ñîëüîâèõ òîâù.
Ö³ âëàñòèâîñò³ õàðàêòåðí³ äëÿ óñ³õ ãðóï àêòèâíî
ä³þ÷èõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ ³ ìî-
æóòü áóòè âèêîðèñòàí³ ç ìåòîþ âèÿâëåííÿ ñîëüî-
âèõ ïàñòîê âóãëåâîäíåâî¿ ñèðîâèíè. Îäíàê ïðàê-
òèêà ïîêàçóº, ùî â ìåæàõ ÄÄÇ ÷àñòî òðàïëÿþòüñÿ
òàê çâàí³ ã³áð³äí³ ëîêàëüí³ ñîëÿí³ ñòðóêòóðè, êîëè
â îäí³é ëîêàëüí³é ñòðóêòóð³ îäíî÷àñíî ä³þòü ìå-
õàí³çìè äâîõ àáî äåê³ëüêîõ ð³çíèõ ãåíåòè÷íèõ
òèï³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð. Ó ïîäàëüøîìó
º ñåíñ ïðîâåñòè ÷èñåëüíå ìîäåëþâàííÿ ñó÷àñíèõ
ðóõ³â çåìíî¿ ïîâåðõí³ â îêîë³ òàêèõ ñòðóêòóð.
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ïîâåðõí³ â îêîë³ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè.  Ï³äòâåðäæåíî òî÷êó çîðó ïðî
òå, ùî ñó÷àñí³ ðóõè óñ³õ ãåíåòè÷íèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð çàïàäèíè õàðàêòåðèçóþòüñÿ ³íäèâ³äóàëüíèìè
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ã³îíàëüíèìè íàïðóæåííÿìè òà îñîáëèâîñòÿìè ñîëÿíîãî òåêòîãåíåçó. Âèÿâëåíî, ùî ³íòåíñèâí³ñòü ñó÷àñíèõ ðóõ³â
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â³äïîâ³äíèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð çàëåæèòü â³ä ê³íåìàòèêè öèõ áëîêîâèõ ðóõ³â ³ ïîòóæíîñò³ ñîëÿíèõ
òîâù.
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