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Ó äîïîâiäi íàâåäåíî ïîðiâíÿííÿ ó êîíòåêñòi åôåêòèâíîñòi ÷èñëîâî¨ ðåà-
ëiçàöi¨ ðîçâ'ÿçêiâ òðèâèìiðíî¨ çàäà÷i òåîði¨ ïðóæíîñòi äëÿ òðàíñâåðñàëüíî
içîòðîïíîãî ïiâïðîñòîðó, çíàéäåíèõ ç âèêîðèñòàííÿì ðiçíèõ âàðiàíòiâ ìå-
òîäó áåçïîñåðåäíüîãî iíòåãðóâàííÿ ç ïîäàëüøèì çâåäåííÿì äî êëþ÷îâèõ
iíòåãðàëüíèõ ðiâíÿíü äðóãîãî ðîäó òà çàñòîñóâàííÿ ìåòîäó ðåçîëüâåíòî-
ãî ÿäðà, ç òî÷íèìè ðîçâ'ÿçêàìè, ïîáóäîâàíèìè äëÿ ðiçíèõ ñïiââiäíîøåíü
ìiæ ïðóæíèìè ìîäóëÿìè òðàíñâåðñàëüíî içîòðîïíîãî ìàòåðiàëó.

Ìîäåëü ïðóæíîãî ïiâïðîñòîðó ÷àñòî âèêîðèñòîâóþòü äëÿ äîñëiäæå-
ííÿ ëîêàëüíèõ åôåêòiâ ïðèêëàäåíèõ äî ïîâåðõíi ñèëîâèõ íàâàíòàæåíü.
Òîìó âiä ïîáóäîâàíèõ ðîçâ'ÿçêiâ âiäïîâiäíèõ çàäà÷ òåîði¨ ïðóæíîñòi äëÿ
íàïðóæåíü âèìàãàþòü çîêðåìà çãàñàííÿ çà ãîëîâíèì âåêòîðîì òà ãîëîâ-
íèì ìîìåíòîì ç âiääàëåííÿì âiä íàâàíòàæåíî¨ äiëÿíêè ìåæi. Öå âèìàãà¹
óðàõóâàííÿ çãàñàëüíî¨ àñèìïòîòèêè ïðè ïîáóäîâi ôóíäàìåíòàëüíî¨ ñèñòå-
ìè ðîçâ'ÿçêiâ êëþ÷îâèõ ðiâíÿíü âiäïîâiäíèõ çàäà÷. Çîêðåìà, ïðè âèêîðè-
ñòàííi ìåòîäó áåçïîñåðåäíüîãî iíòåãðóâàííÿ [1] òðèâèìiðíó çàäà÷ó òåîði¨
ïðóæíîñòi äëÿ òðàíñâåðñàëüíî içîòðîïíîãî ïiâïðîñòîðó D = {(x, y, z) :
|x| < ∞, |y| < ∞, 0 ≤ z} çà âiäñóòíîñòi ìàñîâèõ ñèë çâåäåíî [2, 3] ó ïðî-
ñòîði ïîäâiéíîãî iíòåãðàëüíîãî ïåðåòâîðåííÿ Ôóð'¹ çà ïëàíàðíèìè êîîð-
äèíàòàìè äî êëþ÷îâîãî ðiâíÿííÿ
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E, E′ òàG = E/(2+2ν),G′ � ìîäóëi ïðóæíîñòi òà çñóâó ó ïëîùèíi içîòðîïi¨
òà ó ïåðïåíäèêóëÿðíîìó äî íå¨ íàïðÿìêó; ν òà ν′ � êîåôiöi¹íòè Ïóàññîíà,
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ùî îïèñóþòü âiäïîâiäíî çâóæåííÿ (ðîçøèðåííÿ) ó ïåðïåíäèêóëÿðíîìó äî
ïëîùèíè içîòðîïi¨ íàïðÿìêó çà ðîçòÿãó (ñòèñêó) ó ïàðàëåëüíîìó äî íå¨
íàïðÿìêó òà çâóæåííÿ (ðîçøèðåííÿ) ó ïëîùèíi içîòðîïi¨ çà ðîçòÿãó (ñòè-
ñêó) ó ïåðïåíäèêóëÿðíîìó äî íå¨ íàïðÿìêó, σzz � çîáðàæåííÿ ïîïåðå÷íèõ
íàïðóæåíü ó ïðîñòîði iíòåãðàëüíîãî ïåðåòâîðåííÿ.

Ôîðìà ðîçâ'ÿçêó õàðàêòåðèñòè÷íîãî ðiâíÿííÿ, ùî âiäïîâiäà¹ (1), à âiä-
òàê i âèáið ñïîñîáó çàáåçïå÷åííÿ éîãî çãàñàííÿ, çàëåæàòü âiä ñïiââiäíîøå-
ííÿ ìiæ êîåôiöi¹íòàìè (2), òîáòî, â êiíöåâîìó ðàõóíêó, âiä ñïiââiäíîøåíü
ìiæ ïðóæíèìè ìîäóëÿìè êîíêðåòíîãî òðàíñâåðñàëüíî içîòðîïíîãî ìàòå-
ðiàëó. Ó ðîáîòi [3] áóëî äîñëiäæåíî ìîæëèâi ôîðìè òàêèõ ðîçâ'ÿçêiâ, âòiì
äëÿ ïðèêëàäíîãî âèêîðèñòàííÿ âèãiäíî ìàòè ó ðîçïîðÿäæåíi óíiôiêîâà-
íó ôîðìó ðîçâ'ÿêó, ÿêà íå çàëåæèòü âiä ñïiââiäíîøåíü ìiæ êîåôiöi¹íòàìè
àíiçîòðîïi¨.

Ïîáóäóâàòè òàêó ôîðìó ðîçâ'ÿêó ìîæíà çîêðåìà ìîäèôiêóâàâøè ðiâ-
íÿííÿ (1), çàáåçïå÷èâøè áàæàíi ñïiââiäøîøåííÿ ìiæ êîåôiöi¹íòàìè ó ëi-
âié ÷àñòèíi öüîãî ðiâíÿííÿ òà ïåðåíiñøè óñi iíøi ñêëàäîâi ó ïðàâó ÷àñòèíó.
Ó òàêèé ñïîñiá ðîçâ'ÿçàííÿ ðiâíÿííÿ (1) çâîäèòüñÿ äî iíòåãðàëüíîãî ðiâ-
íÿííÿ äðóãîãî ðîäó, ÿêå ìîæíà ðîçâ'ÿçàòè ìåòîäîì ðåçîëüâåíòíîãî ÿäðà.
Ïðè âèêîðèñòàííi íàáëèæåíîãî âèðàçó äëÿ ïîäàííÿ ðåçîëüâåíòíîãî ÿäðà
âèçíà÷àëüíèì ïîêàçíèêîì åôåêòèâíîñòi ¹ "áëèçüêiñòü"äèôåðåíöiéíîãî îïå-
ðàòîðà ëiâî¨ ÷àñòèíè ìîäèôiêîâàíîãî ðiâíÿííÿ äî âèõiäíîãî. Ïîðiâíÿííÿ
åôåêòèâíîñòi ðiçíèõ ñïîñîáiâ îòðèìàííÿ òàêèõ ðiâíÿíü íàâåäåíî ó öié
ðîáîòi.
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COMPARISON OF SOLUTIONS TO THREE-DIMENSIONAL

ELASTICITY PROBLEMS FOR A TRANSVERSELY

ISOTROPIC HALF-SPACE

A comparison is presented for solutions of the three-dimensional problem of

elasticity theory for a transversely isotropic half-space obtained by using di�erent

variants the direct integration method with subsequent reduction to the governing

integral equations of the second kind for di�erent ratios between elastic material

modules.
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