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Ðîçãëÿíóòî çàäà÷ó ïðî âèçíà÷åííÿ õàðàêòåðó ïîâåä³íêè íàïðóæåíü ó íå-
ñòèñëèâîìó ï³âïðîñòîð³ ç äâîìà ïðèïîâåðõíåâèìè V-ïîä³áíèìè (êëèíîïîä³á-
íèìè) òð³ùèíàìè, ÿê³ ìàþòü ñï³ëüíó âåðøèíó òà ëåæàòü ó ïëîùèí³, ïåð-
ïåíäèêóëÿðí³é äî ïîâåðõí³ ï³âïðîñòîðó. Íà îñíîâ³ îòðèìàíèõ ðåçóëüòàò³â 
âñòàíîâëåíî, ùî ëîêàëüíà ïîâåä³íêà íàïðóæåíü ïðè ï³äõîä³ äî âåðøèíè òð³-
ùèí ñóòòºâî çàëåæèòü â³ä ãåîìåòðè÷íèõ ïàðàìåòð³â òð³ùèí. 

 
 1. Âñòóï. Âèâ÷åííÿ çàäà÷ ìàòåìàòè÷íî¿ òåîð³¿ ïðóæíîñò³ äëÿ ò³ë, ùî 
ìàþòü ð³çíîìàí³òí³ âíóòð³øí³ òà ïðèïîâåðõíåâ³ äåôåêòè, ìàº ïåâíèé íàóêî-
âî-ïðàêòè÷íèé ³íòåðåñ, îñê³ëüêè ïîáëèçó öèõ äåôåêò³â â³äáóâàºòüñÿ êîí-
öåíòðàö³ÿ íàïðóæåíü, ÿêà ìîæå ñòàòè ïðè÷èíîþ ðóéíóâàííÿ ò³ëà. Äëÿ ïå-
ðåäáà÷åííÿ ïðîöåñó ðóéíóâàííÿ íåîáõ³äíî çíàòè õàðàêòåð ïîâåä³íêè íà-
ïðóæåíü ïîáëèçó äåôåêòó. 
 Àíàë³çóþ÷è ðîáîòè, â ÿêèõ âèâ÷àþòüñÿ çàäà÷³ äëÿ ïðîñòîðîâèõ ò³ë ³ç 
âíóòð³øí³ìè òð³ùèíàìè [1, 6, 8, 10, 11, 19], ìîæíà çðîáèòè âèñíîâîê, ùî ïðè 
ï³äõîä³ äî ãëàäêî¿ òî÷êè ôðîíòó òð³ùèíè íàïðóæåííÿ ìàþòü êëàñè÷íó êî-
ðåíåâó îñîáëèâ³ñòü. ßêùî ðîçãëÿäàòè ïîâåä³íêó íàïðóæåíü ïîáëèçó êóòîâî¿ 
òî÷êè ôðîíòó òð³ùèíè, òî â öüîìó âèïàäêó ëîêàëüíà îñîáëèâ³ñòü íàïðó-
æåíü çàëåæèòü â³ä ëîêàëüíî¿ ãåîìåòð³¿ òð³ùèíè, òîáòî â çàëåæíîñò³ â³ä êó-
òà, ÿêèé óòâîðþºòüñÿ ðåáðàìè òð³ùèíè ó íåãëàäê³é òî÷ö³ ôðîíòó, ëîêàëüíà 
îñîáëèâ³ñòü ìîæå áóòè ñèëüí³øîþ â³ä êëàñè÷íî¿ êîðåíåâî¿, à ìîæå áóòè ³ 
ñëàáøîþ. Àíàëîã³÷íà ñèòóàö³ÿ ñïîñòåð³ãàºòüñÿ ³ ïðè ðîçãëÿä³ çàäà÷³ ïðî âè-
çíà÷åííÿ íàïðóæåíü ó ò³ë³, ùî ìàº ïðèïîâåðõíåâó òð³ùèíó [3, 5, 14–19], 
àëå ðåçóëüòàòè ìàþòü ñâîþ îñîáëèâ³ñòü. Òàê, ³ñíóþòü òàê³ êóòè âèõîäó ðåá-
ðà òð³ùèíè íà ïîâåðõíþ ò³ëà, ïðè ÿêèõ íàïðóæåííÿ ó òî÷ö³ âèõîäó ðåáðà 
áóäóòü îáìåæåíèìè (íåìàº êîíöåíòðàö³¿ íàïðóæåíü), à ³ñíóþòü òàê³ êóòè, 
ïðè ÿêèõ ó ö³é òî÷ö³ íàïðóæåííÿ ìàòèìóòü ëîêàëüíó îñîáëèâ³ñòü, ÿêà ìîæå 
áóòè ÿê ñëàáøîþ â³ä êëàñè÷íî¿ êîðåíåâî¿, òàê ³ ñèëüí³øîþ.  
 Ïðîâåäåíèé àíàë³ç ðîá³ò ñâ³ä÷èòü, ùî íàïðóæåíî-äåôîðìîâàíèé ñòàí ó 
ò³ëàõ, ùî ìàþòü âíóòð³øí³ òà ïðèïîâåðõíåâ³ äåôåêòè ç íåðåãóëÿðíèìè (êó-
òîâèìè) òî÷êàìè, ìàº ñóòòºâî òðèâèì³ðíèé õàðàêòåð (îñîáëèâî ïîáëèçó öèõ 
íåðåãóëÿðíèõ òî÷îê), ³ äëÿ âèâ÷åííÿ îñîáëèâîñòåé ïðóæíèõ ïîë³â â îêîëàõ 
òàêèõ òî÷îê äîâîäèòüñÿ ðîçãëÿäàòè çàäà÷³ ìàòåìàòè÷íî¿ òåîð³¿ ïðóæíîñò³ 
ñàìå ó òðèâèì³ðí³é ïîñòàíîâö³. 
 Íàðåøò³ çàçíà÷èìî, ùî, íåçâàæàþ÷è íà çíà÷íó ê³ëüê³ñòü ðîá³ò, ïðèñâÿ-
÷åíèõ âèâ÷åííþ íàïðóæåíî-äåôîðìîâàíîãî ñòàíó â ò³ëàõ ç âíóòð³øí³ìè òà 
ïðèïîâåðõíåâèìè òð³ùèíàìè, íåçíà÷íà ¿õ ê³ëüê³ñòü ïðèñâÿ÷åíà ðîçãëÿäó 
çàäà÷ äëÿ ò³ë, ùî ìàþòü äâ³ é á³ëüøå òð³ùèí, ùî áåçïîñåðåäíüî âçàºìîä³-
þòü ì³æ ñîáîþ, íàïðèêëàä, ìàþòü ñï³ëüí³ òî÷êè íà ôðîíòàõ. Öÿ ðîáîòà ïðè-
ñâÿ÷åíà äîñë³äæåííþ çàäà÷³ ïðî ð³âíîâàãó ïðóæíîãî ï³âïðîñòîðó, ïîñëàáëå-
íîãî äâîìà ïðèïîâåðõíåâèìè V-ïîä³áíèìè òð³ùèíàìè, ÿê³ ëåæàòü ó ïëîùè-
í³, ïåðïåíäèêóëÿðí³é äî ïîâåðõí³ ï³âïðîñòîðó, òà ìàþòü ñï³ëüíó òî÷êó âè-
õîäó ðåáåð íà ïîâåðõíþ ï³âïðîñòîðó – ìàþòü ñï³ëüíó âåðøèíó (ðèñ. 1). Îñ-
íîâíîþ ìåòîþ ðîáîòè º âèçíà÷åííÿ õàðàêòåðó ïîâåä³íêè íàïðóæåíü â îêîë³ 
âåðøèíè òð³ùèí. 
 2. Ïîñòàíîâêà çàäà÷³. Íåõàé ïðóæíèé ï³âïðîñò³ð çàéìàº îáëàñòü 0x > , 

à òð³ùèíè ðîçì³ùåí³ â ïëîùèí³ = 0y  ³ çàéìàþòü òàì äâîâèì³ðí³ îáëàñò³ 

1,2Σ . Áóäåìî ââàæàòè, ùî ïîâåðõíÿ ï³âïðîñòîðó òà ñò³íêè òð³ùèí â³ëüí³ â³ä 

çîâí³øí³õ íàâàíòàæåíü, à ñàì ï³âïðîñò³ð çíàõîäèòüñÿ ï³ä ä³ºþ çîâí³øí³õ 
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ðîçòÿãóþ÷èõ íàâàíòàæåíü, ñèìåòðè÷íèõ çà 
êîîðäèíàòîþ y . Î÷åâèäíî, ùî ó ñôîðìó-
ëüîâàíèõ ïðèïóùåííÿõ ðîçâ’ÿçîê çàäà÷³ ìàº 
áóòè ñèìåòðè÷íèì çà êîîðäèíàòîþ y , ³ éîãî 

äîñèòü øóêàòè ó ÷âåðò³ ïðîñòîðó Ω =  
0,  0x y= > >{ } . Äëÿ äîñÿãíåííÿ îñíîâíî¿ 

ìåòè ðîáîòè øóêàòèìåìî îäíîð³äí³ ðîçâ’ÿç-
êè çàäà÷³, ÿê³ âèçíà÷àþòüñÿ ÿê íåòðèâ³àëüí³ 
ðîçâ’ÿçêè ð³âíÿíü ð³âíîâàãè Ëÿìå â îáëàñò³ 
Ω , ùî çàäîâîëüíÿþòü òàê³ çì³øàí³ îäíîð³ä-
í³ êðàéîâ³ óìîâè: 

 
= = =

σ = τ = τ =
0 0 0

0x xy xzx x x
, 

 1 20 0 0
0,       0,      ( , )y yx yzy y y

x z
= = =

σ = τ = τ = ∈ Σ Σ , 

 1 20 0 0
0,       0,      ( , )y yx yzy y y

u x z
= = =

= τ = τ = ∉ Σ Σ . (1) 

Ïðè öüîìó óìîâè ðåãóëÿðíîñò³ íà íåñê³í÷åííîñò³ íå ñòàâëÿòüñÿ. 
 Äëÿ â³äøóêàííÿ îäíîð³äíèõ ðîçâ’ÿçê³â ïîäàìî âåêòîð ïðóæíèõ çì³-
ùåíü ó ôîðì³ Ïàïêîâè÷à – Íåéáåðà [12] 

 = − ν Φ + Φ − Φ + Φ + Φ1 2 1 22 4(1 )( ) grad( )G x yu i j , (2) 

äå ν , G  – êîåô³ö³ºíò Ïóàññîíà òà ìîäóëü çñóâó ïðóæíîãî ìàòåð³àëó; i , j  

– îðòè îñåé Ox  òà Oy  äåêàðòîâî¿ ñèñòåìè êîîðäèíàò; ∗ ∗Φ = − ν Φ + Φ1 2(1 2 )( ) , 

1,2
∗Φ , 

∗∂Φ
Φ =

∂
1

1 x
, 

∗∂Φ
Φ =

∂
2

2 y
 – ãàðìîí³÷í³ â îáëàñò³ Ω  ôóíêö³¿. Ç óìîâè â³ä-

ñóòíîñò³ äîòè÷íèõ íàïðóæåíü ïðè = 0x  òà ïðè = 0y  âèïëèâàþòü óìîâè  

 2 1

0 0

0,          0
x y

x y= =

∂Φ ∂Φ
= =

∂ ∂
, (3) 

ïðè öüîìó äëÿ íîðìàëüíèõ íàïðóæåíü òà çì³ùåíü ìàþòü ì³ñöå ð³âíîñò³ 

 
0

2
2 2

1 2
0 0

(1 2 )
x

x
x x

x z=

∗

= =

∂Φ ∂ Φ∂  σ = Φ + + − ν ∂ ∂ϕ  ∂
, 

 
2

1 1
2 20

0 0

(1 2 )y y
y y

y z

∗

=
= =

∂Φ ∂ Φ∂  σ = Φ − + − ν ∂ ∂ϕ  ∂
, 

 20 0
2 2(1 )y y y
Gu

= =
= − ν Φ , (4) 

äå ϕ  – ê³ëüöåâà êîîðäèíàòà ñôåðè÷íî¿ àáî öèë³íäðè÷íî¿ ñèñòåì êîîðäè-
íàò [4]. 
 Âðàõîâóþ÷è ãåîìåòð³þ òð³ùèí (äèâ. ðèñ. 1) ³ òå, ùî îáëàñòü Ω  ÿâëÿº 
ñîáîþ ïðîñòîðîâèé êëèí ç êóòîì ðîçõèëó ãðàíåé π 2/ , ðîçâ’ÿçóâàííÿ çàäà÷³ 

çðó÷íî ïðîâîäèòè ó ñôåðè÷íèõ êîîðäèíàòàõ ρ θ ϕ, ,  [4], ó ÿêèõ 

 Ω = ρ > < θ < π < ϕ < π0,  0 ,  0 2/{ } , 

 Σ = ρ > < θ < α ϕ =1 0,  0 ,  0{ } , 

 Σ = ρ > π − β < θ < π ϕ =2 0,  ,  0{ } , 

äå α > 0 , β > 0 , α + β < π . 

 

x 

z 

y 

O 
α Σ1 Σ2 β 

 
Рис. 1 
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 Ó âèïàäêó íåñòèñëèâîãî ìàòåð³àëó ( ν = 1 2/ ) çàäà÷à çâîäèòüñÿ äî â³ä-

øóêàííÿ äâîõ ãàðìîí³÷íèõ ôóíêö³é Φ1,2 , ÿê³ ó ñôåðè÷íèõ êîîðäèíàòàõ ç 

óðàõóâàííÿì êðàéîâèõ óìîâ (1), (2) ³ ð³âíîñòåé (3) ìàþòü çàäîâîëüíÿòè òàê³ 
óìîâè: 

 1 2

0 2

0,         0
ϕ= ϕ=π

∂Φ ∂Φ
= =

∂ϕ ∂ϕ
/

, (5) 

 
ϕ=π

ϕ=π

∂Φ ∂ Φ σ = − + = ρ θ ∂ϕ ∂ϕ

2
1 2

22
2

1 0
sinx /

/

, (6) 

 
2

2 1
20

0

1 0,   0   àáî  
siny ϕ= ϕ=

∂Φ ∂ Φ σ = − = < θ < α π − β < θ < π ρ θ ∂ϕ ∂ϕ
, (7) 

 
ϕ= ϕ=

= Φ = α ≤ θ ≤ π − β20 0
2 0,        yG u . (8) 

 3. Ïîáóäîâà ãàðìîí³÷íèõ ôóíêö³é. Äëÿ â³äøóêàííÿ íåâ³äîìèõ ãàðìî-
í³÷íèõ ôóíêö³é Φ1,2  ïîäàìî ¿õ ó âèãëÿä³ ³íòåãðàë³â òèïó Ìåëåðà – Ôîêà [9] 

çà ôóíêö³ÿìè Ëåæàíäðà 1 2 (cos )sP−µ
− θ/  [2]: 

 
1/2

(1)
1 1/2

1( )cos ( ) (cos )
2 2

is

s s
i

A s P d
i

∞−
−µ
−

− ∞

ρ  Φ = µ µ µϕ Γ + + µ θ µ π  ∫ , 

 
1/2

(2)
2 1/2

1( )cos (cos )
2 2 2

is

s s
i

A s P d
i

∞−
−µ
−

− ∞

ρ  π   Φ = µ µ µ ϕ − Γ + + µ θ µ    π     ∫ , (9) 

 π π   µ = µ + + µ + µ + + µ   
   

(1,2) (1,2) (1,2)1 1( ) ( )cos ( ) sin
2 2 2 2s s sA a s b s , 

äå µ(1,2) ( )sa , µ(1,2) ( )sb  – íåâ³äîì³, ïàðí³ çà µ  ôóíêö³¿, s  – íåâ³äîìèé ïàðà-

ìåòð, ÿêèé ââàæàºìî ÷èñòî óÿâíèì ÷èñëîì, Γ ξ( )  – Γ -ôóíêö³ÿ Åéëåðà [2, 4]. 

Ïðè òàêîìó âèáîð³ ôóíêö³é Φ1,2  êðàéîâ³ óìîâè (5) âæå âèêîíàí³. Ç óìîâè 

(6) ï³ñëÿ ï³äñòàíîâêè çîáðàæåíü (9) ³ çàñòîñóâàííÿ ôîðìóë ³íòåãðàëüíèõ 
ïåðåòâîðåíü òèïó Ìåëåðà – Ôîêà [9] îòðèìàºìî 

 
(1) (1)

(2) (2)( ) ( )
( ) sin ,          ( ) sin

2 2
s s

s s

a b
a b

µ µπµ πµµ = − µ = −
µ µ

. (10) 

 Ï³äñòàâèâøè ðîçâèíåííÿ (9) ó çì³øàí³ êðàéîâ³ óìîâè (7), (8) ³ ïðîäîâ-
æèâøè îòðèìàí³ ð³âíîñò³ íà âåñü ïðîì³æîê < θ < π0 , ä³ñòàíåìî 

 (1) 2 2
1/2

1 1( ) sin (cos )
2 2 2

i

s s
i

A s P d
i

∞
−µ
−

− ∞

πµ   µ µ µ − Γ + + µ θ µ =   π    ∫  

 
< θ < α= σ θ θ α < θ < π − β

 π − β < θ < π

0,     0 ,

( ) sin ,     ,
0, ,

s  

 (1)
1 2

1 1( ) sin ( ) (cos )
2 2

i

s s
i

A s P d
i

∞
−µ
−

− ∞

 µ µ πµ Γ + + µ θ µ = π  ∫ /  

 

(1)

(2)

( ),           0 ,
0,     ,

( ), ,

s

s

u

u

θ < θ < α= α < θ < π − β
 θ π − β < θ < π




 (11) 
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äå σ θ ( )s  ³ θ (1,2) ( )su  – íåâ³äîì³ ôóíêö³¿, ùî âèçíà÷àþòü íîðìàëüí³ íàïðóæåí-
íÿ â ïëîùèí³ òð³ùèí ³ íîðìàëüí³ çì³ùåííÿ ñò³íîê òð³ùèí, ³ ÿê³ ïîâèíí³ çà-
äîâîëüíÿòè òàê³ óìîâè: 

 1/2( ),          ( ) sin ( ),       s sC C −σ ∈ α < θ < π − β σ θ θ − α θ → α +   , 

 1/2( ) sin ( ),           ( )s C −σ θ π − β − α θ → π − β −  ; 

 (1) (1) 1/2(0 ),      ( ) sin ( ),    s su C u C∈ ≤ θ ≤ α θ α − θ θ → α −   , 

 (2) (2) 1/2( ),    ( ) sin ( ),    ( )s su C u C∈ π − β ≤ θ ≤ π θ θ − π + β θ → θ − π +   . (12) 

 Çàñòîñóâàâøè äî ð³âíîñòåé (11) ôîðìóëè ³íòåãðàëüíîãî ïåðåòâîðåííÿ 
òèïó Ìåëåðà – Ôîêà [9] ³ âèêîðèñòîâóþ÷è âëàñòèâîñò³ ôóíêö³é Ëåæàíäðà 
[2], îòðèìàºìî ð³âíîñò³ 

 
µ − πµ π π    µ + + µ − µ + + µ =    Γ − + µ     

2 2
(1) (1)sin ( 2) 1 1( )cos ( ) sin

(1 2 ) 2 2 2 2s sa s b s
s

/
/

 

 −µ µ
=

Γ + µ

(1)

0

Y ( )
(1 )
sb , 

 
µ − πµ π π    µ + + µ + µ + + µ =    Γ − + µ     

2 2
(1) (1)sin ( 2) 1 1( )cos ( ) sin

(1 2 ) 2 2 2 2s sa s b s
s

/
/

 

 −µ µ
=

Γ + µ

(2)

0

Y ( )
(1 )
sa , 

 
πµ π π    µ + + µ − µ + + µ =    Γ − + µ     

(1) (1)sin ( ) 1 1( )cos ( ) sin
(1 2 ) 2 2 2 2s sa s b s

s/
 

 
(1) (2) (2)

0 0 0

X ( ) X ( ) X ( )1 cos ( )
(1 ) sin ( ) (1 ) ( ) (1 )
s s s

s
a s b b

G
µ µ −µµ µ −µπ = − π + Γ + µ πµ Γ + µ µ Γ − µ 

, 

 
πµ π π    µ + + µ + µ + + µ =     Γ − + µ    

(1) (1)sin ( ) 1 1( )cos ( ) sin
(1 2 ) 2 2 2 2s sa s b s

s/
 

 µ µ −µµ µ −µ π= − π + Γ + µ πµ Γ + µ µ Γ − µ 

(2) (1) (1)

0 0 0

X ( ) X ( ) X ( )1 cos ( )
(1 ) sin ( ) (1 ) ( ) (1 )
s s s

s
b s a a

G
, (13) 

äå = α0 tg ( 2)a / , = β0 tg ( 2)b / , 

 (1) 22

2

tg 1 1Y ( ) ( ) ; ;1 ;sin
2 2 2ctg

s s

t
tt F s s dt

µ
π−β

α
β

    µ = σ − + + µ     
∫  , 

 (2) 22

2

tg 1 1Y ( ) ( ) ; ;1 ; sin
2 2 2ctg

s s F s s d

µ
π−α

β

τ

α

  τ  µ = σ π − τ − + + µ τ    
 

∫  , 

 
(1)

(1) 2

0

2

2

tg( ) 1 1X ( ) ; ;1 ; sin
sin 2 2 2tg

s
s

t
u t tF s s dt

t

µ
α

α

    µ = µ + − + µ    
 

∫


, 

 
(2)

(2) 2

0

2

2

tg( ) 1 1X ( ) ; ;1 ; sin
sin 2 2 2tg

s
s

u
F s s d

µ
β τ π − τ τ  µ = µ + − + µ τ τ α    
∫


, 

(1,2) (1,2)Y ( ), X ( )s sµ µ  – íåâ³äîì³ ôóíêö³¿ êîìïëåêñíî¿ çì³ííî¿ µ ; ξ( ;  ;  ;  )F a b c  – 

ã³ïåðãåîìåòðè÷íà ôóíêö³ÿ [2]; µ = Γ − + µ Γ + + µ( ) (1 2 ) (1 2 )sG s s/ / . Àíàë³çóþ÷è 

íåâ³äîì³ ôóíêö³¿ µ(1,2)Y ( )s  òà µ(1,2)X ( )s  ç óðàõóâàííÿì (12), ìîæíà çðîáèòè 



39 

âèñíîâîê, ùî âîíè áóäóòü àíàë³òè÷íèìè ïðè µ > −Re 1 2/ , ïðè öüîìó ç ëåìè 

Âàòñîíà [13] âèïëèâàº, ùî ïðè µ → ∞  ö³ ôóíêö³¿ ïîâîäÿòü ñåáå, ÿê −µ 1 2C . 

 Âèëó÷èâøè ç îòðèìàíèõ ð³âíîñòåé (13) íåâ³äîì³ ôóíêö³¿ µ(1) ( )sa  ³ µ(1)( )sb , 
îòðèìàºìî ñèñòåìó ôóíêö³îíàëüíèõ ð³âíÿíü òèïó Â³íåðà – Ãîïôà [7] â³ä-

íîñíî íåâ³äîìèõ ôóíêö³é µ(1,2)Y ( )s  òà µ(1,2)X ( )s : 

 
µ

µ
µ

µµ   πµ − π +   µ µ   

2 (2)(1)
0

0 0 (2) 2 (1)
0

X ( )X ( )
( ) sin ( ) cos ( )

X ( ) X ( )
ss

s s

b
a b s

a
 

 
µ −µπµ Γ + µ   π+ =   µ Γ − µµ −µπµ − µ    

(1) (2)2

(2) (1)2 2

Y ( ) X ( )sin ( ) (1 )
( ) (1 )Y ( ) X ( )sin ( 2)

s s

ss s
G/

, (14) 

ÿêà ñïðàâäæóºòüñÿ ó ñìóç³ µ <Re 1 2/ .  
 Äî ðîçâ’ÿçàííÿ ñèñòåìè (14) çàñòîñîâóºìî ìåòîäèêó Â³íåðà – Ãîïôà [7], 

îñíîâíèì êðîêîì ÿêî¿ º ôàêòîðèçàö³ÿ êîåô³ö³ºíòà 
πµ

πµ − µ

2

2 2

sin ( )

sin ( /2)
, ÿêà áà-

çóºòüñÿ íà ðîçâèíåíí³ çíàìåííèêà ó íåñê³í÷åííèé äîáóòîê [7]. Ìàº ì³ñöå 
ð³âí³ñòü 

 
2

2 2 2

( ) ( )sin ( )
(1 ) (1 )sin ( 2) 4 1

+ +µ −µπµ π= ⋅
Γ + µ Γ − µπµ − µ π −

K K

/ /
, (15) 

 
2

1

(1 )(1 )(3 2 2) 1( ) 2 ,       ( )
(1 2) ( ) 1 (2 1)

n n

n

L
L n

∞

+ +
+ =

+ µ λ + µ λΓ + µ
µ = ⋅ µ =

Γ + µ µ + µ +
∏K

/ // /
/ /

, 

äå λn , = 1,2,n , – ïîñë³äîâí³ñòü ïðîñòèõ íóë³â ôóíêö³¿ πµ − µ2 2sin ( 2)/ , 

ðîçì³ùåíèõ ó ïåðø³é êîîðäèíàòí³é ÷âåðò³ Re 0,  Im 0µ > µ >{ } , ïðè öüîìó 

2 1 (2 ) ln (4 2) o(1)n n i nλ = + + π + +/ , n → ∞ . Âèêîðèñòîâóþ÷è àñèìïòîòè÷í³ 

âëàñòèâîñò³ Ã-ôóíêö³¿ [2, 4] òà íåñê³í÷åííèõ äîáóòê³â [7], ëåãêî âñòàíîâèòè, 

ùî 1/2( ) C+ µ µK  , µ → ∞ . 
 Âèêîðèñòîâóþ÷è ôàêòîðèçàö³þ (15) òà îá’ºäíóþ÷è ðàçîì ôóíêö³¿, àíà-
ë³òè÷í³ ó ï³âïëîùèí³ Re 1 2µ > − / , òà ôóíêö³¿, ÿê³ àíàë³òè÷í³ ó ï³âïëîùèí³ 

Re 1 2µ > / , îòðèìóºìî ð³âí³ñòü  

 
(1)(1) (1)2 2

0 0 0 0(2) (2) (2)
2

Y ( ) X ( )sin ( /2) ( 1)
( ) ( )

sin( )Y ( ) X ( )

k
kk ks s

ks s k

p x
a b a b

k x

∞
µ

=

µ µπµ − µ −     + − −     πµ π µ −µ µ     
∑

 
   

 
2 (2)2 2
0
2 (1)2
0

X ( )sin ( /2)
cos ( )

X ( )sin ( )
s

s

b
s

a

µ

µ

 µπµ − µ
− π − 

µπµ  


  

 
2 (2) 2 (2)
0 0
2 (1) 2 (1)2 2 2

20 0

cos ( ) cos ( )2
1 ( )

k
kk k

k
kk k

pb x b xs s

a x a xk

∞

=

 π π   − + +   µ −π π µ −   
∑  

 
2 2 (2) (2)
0 0
2 2 (1) (1)
0 0

( ln 2 )1
( ln 2 )

k
k k k k

k
k k k k

b p b k x p y
k a p a k x p y

− +  + = µ − − +  

[ ]
[ ]

 

 
(1)(2)2 2

0 0(1) (2)2
2

X ( )4 1 (1 ) ( 1)
( )

( ) X ( )( )

k
kk ks

s ks k

p x
a b

G k x

∞

=+

−µπ − Γ − µ −   = − −   −µ π µ −−µ−µ    
∑

K




/
 

 
2 (2) 2 (2)
0 0
2 (1) 2 (1)2 2 2

20 0

cos ( ) cos ( )2
1 ( )

k
kk k

k
kk k

pb x b xs s

a x a xk

∞

=

π π   − + +   µ −π π µ −   
∑  

 
2 2 (2) (2)
0 0
2 2 (1) (1)
0 0

( ln 2 )1 ,   Re 1/2
( ln 2 )

k
k k k k

k
k k k k

b p b k x p y
k a p a k x p y

− +  + µ < µ − − +   

[ ]
[ ]

, (16) 
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äå äëÿ çðó÷íîñò³ ââåäåíî íîâ³ íåâ³äîì³ ôóíêö³¿ 

 
( )

(1,2) (1,2)

(1,2) (1,2)2

( )X ( ) X ( )
( )

Y ( ) Y ( )1
ss s

s s

G
+

µµ µ   = µ   µ µΓ + µ   
K


 , (17) 

àíàë³òè÷í³ ïðè µ > −Re 1 2/ , ÿê³ ïðè µ → ∞  ïîâîäÿòü ñåáå, ÿê −µ 1C , òà 
âèêîðèñòàíî òàê³ ïîçíà÷åííÿ: 

 (1,2) (1,2) (1,2)( ) X ( ),        1,2,k k sx x s k k= = =  , 

 (1,2) (1,2) (1,2)( ) (X ) ( ),      2,3,k k sy y s k k′= = =  , 

 2 2sin ( /2) ,           2,3,  kp k k k= π − =  . (18) 

 Äëÿ íåâ³äîìèõ âåëè÷èí (1,2)
kx , (1,2)

ky , ââåäåíèõ ð³âíîñòÿìè (18), âèêîðèñ-

òîâóþ÷è àñèìïòîòè÷í³ âëàñòèâîñò³ ôóíêö³é µ (1,2)X ( )s , ëåãêî âñòàíîâèòè ïî-
âåä³íêó: 

 (1,2) (1,2) 2
1,2( ) ( )/ O( ),           k kx x s C s k k k−= = + → ∞ , 

 (1,2) (1,2) 2( ) O( ),             k ky y s k k−= = → ∞ . (19) 

Âðàõîâóþ÷è öþ ïîâåä³íêó, îòðèìàºìî, ùî ðÿäè, ÿê³ âõîäÿòü äî (16), áóäóòü 
çá³æíèìè, ÿêùî ïàðàìåòðè 0a  òà 0b  çàäîâîëüíÿþòü óìîâó < <0 00 ,  1a b . 

Çãàäàâøè, ùî = α0 tg ( /2)a , à = β0 tg ( /2)b , îòðèìàºìî, ùî çàñòîñîâàíèé ï³ä-

õ³ä ñïðàâäæóºòüñÿ ëèøå äëÿ ãîñòðèõ êóò³â çàíóðåííÿ ðåáåð òð³ùèí α  ³ β  

(äèâ. ðèñ. 1), òîáòî < α β < π0 ,  /2 . 
 Äîäàòêîâ³ äîäàíêè â ð³âíîñò³ (16) ââåäåí³ òàê, ùîá ë³âà ÷àñòèíà áóëà 
àíàë³òè÷íîþ ó ï³âïëîùèí³ µ >Re 1/2 , à ïðàâà – ó ï³âïëîùèí³ µ < −Re 1/2 . 
Ïðè öüîìó îáèäâ³ ÷àñòèíè ð³âíîñò³ (16) â îáëàñòÿõ ¿õ àíàë³òè÷íîñò³ ïðè 
µ → ∞  ïðÿìóþòü äî íóëÿ. Òîä³ ç ïðèíöèïó àíàë³òè÷íîãî ïðîäîâæåííÿ ³ 
òåîðåìè Ë³óâ³ëëÿ [7] âèïëèâàº, ùî ë³âà òà ïðàâà ÷àñòèíè ð³âíîñò³ (16) ìà-
þòü äîð³âíþâàòè íóëåâ³. Îòðèìàíèé ôàêò äîçâîëÿº çàïèñàòè ð³âíîñò³, ÿê³ 

âèçíà÷àþòü íåâ³äîì³ ôóíêö³¿ µ (1,2)X ( )s  òà µ (1,2)Y ( )s . Ïðèð³âíÿâøè ïðàâó ÷àñ-
òèíó (16) äî íóëÿ òà çðîáèâøè çàì³íó àðãóìåíòó µ  íà ( −µ ), îòðèìàºìî ð³â-

í³ñòü äëÿ âèçíà÷åííÿ íåâ³äîìî¿ ôóíêö³¿ µ (1,2)X ( )s : 

 
(1)(2)2 2

0 0(1) (2)2
2

X ( )4 1 (1 ) ( 1)
( )

( ) X ( )( )

k
kk ks

s ks k

p x
a b

G k x

∞

=+

µπ − Γ + µ −   ⋅ + +   µ π µ +µµ    
∑

K




/
 

 
2 (2) 2 (2)
0 0
2 (1) 2 (1)2 2 2

20 0

cos ( ) cos ( )2
1 ( )

k
kk k

k
kk k

pb x b xs s

a x a xk

∞

=

π π    + + −   µ +π π µ +   
∑  

 
2 2 (2) (2)
0 0
2 2 (1) (1)
0 0

( ln 2 )1 0,   Re 1/2
( ln 2 )

k
k k k k

k
k k k k

b p b k x p y
k a p a k x p y

− +  − = µ < µ + − +  

[ ]
[ ]

. (20) 

Àíàëîã³÷íó ð³âí³ñòü îòðèìóºìî ³ äëÿ ôóíêö³é µ (1,2)Y ( )s . 

 Äëÿ ïîâíîãî âèçíà÷åííÿ ôóíêö³é µ (1,2)X ( )s  ç ð³âíîñò³ (20) ïîòð³áíî çíàé-

òè íåâ³äîì³ âåëè÷èíè (1,2)
kx , = 1,2,k , (1,2)

ky , = 2,3,k . Âðàõîâóþ÷è ïîçíà-

÷åííÿ (18), äëÿ ¿õ çíàõîäæåííÿ, ïî-ïåðøå, ïîñë³äîâíî ïîêëàäåìî â (20) 
1,2,mµ = =  , à ïî-äðóãå, ïðîäèôåðåíö³þºìî (20) çà µ  ³ â îòðèìàí³é ð³â-

íîñò³ ïîñë³äîâíî ïîêëàäåìî µ = = 2,3,m . Âíàñë³äîê öüîãî îòðèìàºìî íå-
ñê³í÷åííó ñèñòåìó ë³í³éíèõ àëãåáðà¿÷íèõ ð³âíÿíü â³äíîñíî øóêàíèõ íåâ³-
äîìèõ: 
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(2) (1)

0 0(1) (2)
2

( 1)
( ) ( )

k
kkm k

m
km k

px x
A s a b

m kx x

∞

=

−   + ⋅ ⋅ +   π +   
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2 (2) 2 (2)
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2 (1) 2 (1)2 2 2
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k
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k
kk k

pb x b xs s
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∞

=

π π   + ⋅ + −   +π π +   
∑  

 
2 2 (2) (2)
0 0
2 2 (1) (1)2

2 0 0

( ln 2 )cos ( ) 1 0,    1,2,
( ln 2 )

k
k k k k

k
k k k k k

b p b k x p ys
m

m k a p a k x p y

∞

=

− +π  − = = + − +π  
∑ 

[ ]
[ ]

, 

 
(2) (2) (1)

0 0(1) (1) (2)2
2

( 1)
( ) ( ) ( ) ( )

( )

k
kkm m k

m m m
km m k

py x x
A s A s B s a b

y x xm k

∞

=

−     + − ⋅ ⋅ −     π +     
∑  

 
2 (2) 2 (2)
0 0
2 (1) 2 (1)2 2 2 3

20 0

2cos ( ) cos ( )2
( 1) ( )

k
kk k

k
kk k

pb x b xs s

a x a xm m k

∞

=

π π   − − +   π + π +   
∑  

 
2 2 (2) (2)
0 0
2 2 (1) (1)2 2

2 0 0

( ln 2 )cos ( ) 1 0,  2,3,
( ln 2 )( )

k
k k k k

k
k k k k k

b p b k x p ys
m

a p a k x p ym k

∞

=

− +π  + = = − +π +  
∑ 

[ ]
[ ]

, (21) 

äå âèêîðèñòîâóþòüñÿ òàê³ ïîçíà÷åííÿ: 

 
2 2

2

4 1 (1 )
( )

( )( )
m

s

m
A s

G mm+

π − Γ += ⋅
K

/
, 

    = ψ + − ψ − + − ψ + + +   
   
1 1( ) 2 (1 )
2 2mB s m s m s m  

 
1

3 1 11 4 Re
2 2 2 2 1 nn

m m
n m m

∞

=

     + ψ + − ψ + − −     + + λ +     ∑ . 

 Àíàë³çóþ÷è âëàñòèâîñò³ îòðèìàíî¿ íåñê³í÷åííî¿ ñèñòåìè (21), îòðèìàº-
ìî, ùî ïðè êîæíîìó ô³êñîâàíîìó êîìïëåêñíîìó s  öÿ ñèñòåìà º êâàç³-ö³ë-
êîì ðåãóëÿðíîþ. 
 Âèçíà÷èìî øóêàí³ ãàðìîí³÷í³ ôóíêö³¿ Φ1,2  ÷åðåç ðîçâ’ÿçêè ñèñòåìè 

(21). Âèêîðèñòîâóþ÷è ïîäàííÿ (9), çâ’ÿçîê (10), îñòàííþ ç ð³âíîñòåé (13) ³ 
ïîçíà÷åííÿ (17), îòðèìàºìî 
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1 2
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s s
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/
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 (1)
0 1 2X ( ) ( cos )s sa P dµ −µ

−
+ µ − θ µ


/ . 

 Ïðè α < θ < π − β  ³íòåãðàëè â îñòàíí³õ ð³âíîñòÿõ ìîæíà ïîðàõóâàòè, 

ÿêùî çàìêíóòè êîíòóð ³íòåãðóâàííÿ ó ï³âïëîùèí³ µ >Re 0  òà îá÷èñëèòè 
ñóìó ëèøê³â ó ïðîñòèõ ïîëþñàõ ï³ä³íòåãðàëüíèõ âèðàç³â. Â ðåçóëüòàò³, âðà-
õîâóþ÷è ïîçíà÷åííÿ (18), îòðèìàºìî 
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s k k

k s
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b x s P
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− −
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− ϕ Γ Φ = − ρ ⋅ θ +π −∑ K
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 2 1 (1) 2 1
0 2 1 1 2( ) ( cos )k k

k sa x s P− − +
− −

+ − θ / , 

 ρ > α < θ < π − β ≤ ϕ ≤ π0,    ,    0 /2 . (22) 

 Àíàëîã³÷í³ çîáðàæåííÿ ìîæíà îòðèìàòè ³ íà ³íòåðâàëàõ < θ < α0 , 
π − β < θ < π . 
 Äî öüîãî ÷àñó ìè ââàæàëè, ùî ïàðàìåòð s  º ÷èñòî óÿâíèì ÷èñëîì, àëå, 

âðàõîâóþ÷è òå, ùî (1,2)
kx  º ðîçâ’ÿçêàìè íåñê³í÷åííî¿ ñèñòåìè (21), êâàç³-ö³ë-

êîì ðåãóëÿðíî¿ ïðè êîæíîìó êîìïëåêñíîìó s , çîáðàæåííÿ (22) ìîæíà àíà-
ë³òè÷íî ïðîäîâæèòè ç óÿâíî¿ îñ³ íà âñþ êîìïëåêñíó ïëîùèíó s . Íàãàäàºìî, 
ùî îäíîð³äí³ ðîçâ’ÿçêè ìàþòü áóòè íåòðèâ³àëüíèìè ðîçâ’ÿçêàìè âèõ³äíî¿ 
çàäà÷³. Ç ð³âíîñò³ (22) âèïëèâàº, ùî ôóíêö³¿ Φ1,2  áóäóòü â³äì³ííèìè â³ä òî-

òîæíîãî íóëÿ ëèøå ó âèïàäêó, êîëè ñèñòåìà (21) ìàº íåòðèâ³àëüíèé ðîçâ’ÿ-
çîê. Îñê³ëüêè ñèñòåìà (21) º îäíîð³äíîþ ñèñòåìîþ, òî öå ìîæëèâå ëèøå ó 
âèïàäêó, êîëè ¿¿ îñíîâíèé âèçíà÷íèê ïåðåòâîðþºòüñÿ â íóëü, ùî äàº ìîæ-
ëèâ³ñòü çíàéòè ìîæëèâ³ çíà÷åííÿ ïàðàìåòðà s . Íóë³ âèçíà÷íèêà íåñê³í÷åí-
íî¿ ñèñòåìè (21) øóêàëè ÷èñåëüíî øëÿõîì ðåäóêö³¿ ñèñòåìè äî ñê³í÷åííî¿. 

 4. Àíàë³ç ðîçïîä³ëó íàïðóæåíü. Íàéá³ëüøèé ³íòåðåñ ñòàíîâèòü âèâ÷åí-
íÿ ðîçïîä³ëó íàïðóæåíü â îêîë³ âåðøèíè òð³ùèí, òî÷êè O  (äèâ. ðèñ. 1). Ç 
ð³âíîñò³ (4), çîáðàæåíü (22) ãàðìîí³÷íèõ ôóíêö³é Φ1,2  âèïëèâàº, ùî ó âè-

ïàäêó íåñòèñëèâîãî ìàòåð³àëó â ïëîùèí³ ðîçòàøóâàííÿ òð³ùèí ( = 0y  àáî 

ϕ = 0 ) äëÿ íîðìàëüíèõ íàïðóæåíü ìîæëèâå òàêå ïîäàííÿ ÷åðåç îäíîð³äí³ 
ðîçâ’ÿçêè: 

 
3/2

2 2 (2)
0 1 20

2

( 1) (1 )
sin ( ) (cos )

sin 2 ( )

s k
k k

y k s
k

kkk k b x s P
k

− ∞
−
−ϕ= +=

ρ − Γ +π  σ = − θ +  θ π  ∑ K /  

 (1)
0 1 2( ) ( cos ) ,          k k

k sa x s P−
−

+ − θ α < θ < π − β/ . (23) 

 Ç îòðèìàíî¿ ð³âíîñò³ (23) âèïëèâàº, ùî ïðè íàáëèæåíí³ äî òî÷êè O  
( ρ → +0 , θ  – ô³êñîâàíå) ðîçïîä³ë íàïðó-
æåíü âèçíà÷àºòüñÿ äîäàòíèìè íóëÿìè âè-
çíà÷íèêà íåñê³í÷åííî¿ ñèñòåìè (21). ×èñåëü-
íèé àíàë³ç ñèñòåìè ïîêàçàâ, ùî ðîçïîä³ë 
íóë³â ¿¿ âèçíà÷íèêà, à ÿê íàñë³äîê – ³ 
õàðàêòåð ïîâåä³íêè íàïðóæåíü, ñóòòºâî çà-
ëåæèòü â³ä êóò³â α  òà β  çàíóðåííÿ ðåáåð 
òð³ùèí ó ï³âïðîñò³ð. ßêùî ñï³ââ³äíîøåííÿ 
ì³æ êóòàìè α  òà β  òàêå, ùî òî÷êà ç êîîð-

äèíàòàìè α π β π( ,  )/ /  ïîïàäàº â îáëàñòü 1D  
(ðèñ. 2), òî âèçíà÷íèê ñèñòåìè (21) ìàº íàé-
ìåíø³ äîäàòí³ íóë³ â òî÷êàõ = 3 2s /  òà 

= >1 3 2s s / , ïðè÷îìó ö³ íóë³ ïðîñò³. ßêùî ïîäàòè ðîçâ’ÿçîê çàäà÷³ ó âè-
ãëÿä³ ñóïåðïîçèö³¿ îäíîð³äíèõ ðîçâ’ÿçê³â, òî â öüîìó âèïàäêó íîðìàëüí³ 
íàïðóæåííÿ ïðè ï³äõîä³ äî âåðøèíè òð³ùèí ïîâîäÿòü ñåáå òàêèì ÷èíîì: 

 γ
ϕ=

σ θ + θ ρ ρ → + α < θ < π − β 0 10
( ) ( ) ,    0 ,    y K K , (24) 

äå γ = − >1 3 2 0s / , òîáòî íàïðóæåííÿ çàëèøàþòüñÿ îáìåæåíèìè, â âåðøèí³ 
òð³ùèí íåìàº êîíöåíòðàö³¿ íàïðóæåíü. 
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 ßêùî òî÷êà ç êîîðäèíàòàìè ( , )α π β π/ /  ïîïàäàº íà êðèâó 1 (äèâ. ðèñ. 2), 

òî âèçíà÷íèê ñèñòåìè (21) ìàº íóëü äðóãîãî ïîðÿäêó â òî÷ö³ = =1 3 2s s / . 
Òîä³ â öüîìó âèïàäêó íàïðóæåííÿ â âåðøèí³ òð³ùèí ìàþòü ëîãàðèôì³÷íó 
îñîáëèâ³ñòü 

 
ϕ=

σ θ + θ ρ ρ → + α < θ < π − β 0 10
( ) ( ) ln ,    0 ,    y K K . 

 ßêùî æ òî÷êà α π β π( ,  )/ /  ïîïàäàº â îáëàñòü 2D , íà êðèâó 2 àáî â îá-

ëàñòü 3D  (äèâ. ðèñ. 2), òî âèçíà÷íèê ñèñòåìè (21) ìàº íàéìåíø³ íóë³ â òî÷-

êàõ = ∈1 (1 2,  3 2)s s / /  òà = 3 2s / , ³ ö³ íóë³ çíîâó ïðîñò³. Òîä³ õàðàêòåð ðîç-

ïîä³ëó íàïðóæåíü ïðè ï³äõîä³ äî òî÷êè O  òåæ âèçíà÷àºòüñÿ ð³âí³ñòþ (24), 
àëå â öüîìó âèïàäêó γ = − <1 3 2 0s / , òîáòî íàïðóæåííÿ ìàþòü ëîêàëüíó 

ñòåïåíåâó îñîáëèâ³ñòü ó âåðøèí³ òð³ùèí. ßêùî êóòè α  òà β  òàê³, ùî òî÷êà 

α π β π( ,  )/ /  ëåæèòü â îáëàñò³ 2D  (äèâ. ðèñ. 2), òî îñîáëèâ³ñòü ó âåðøèí³ º 
ñëàáøîþ â³ä êëàñè÷íî¿ êîðåíåâî¿, ÿêà ìàº ì³ñöå íà ðåáðàõ òð³ùèí. ßêùî 
òî÷êà α π β π( ,  )/ /  ëåæèòü íà êðèâ³é 2 (äèâ. ðèñ. 2), òî îñîáëèâ³ñòü ó âåðøèí³ 
áóäå êëàñè÷íîþ êîðåíåâîþ, òîáòî òàêîþ ñàìîþ, ùî é íà ðåáðàõ. Íàðåøò³, 
ÿêùî òî÷êà α π β π( ,  )/ /  ëåæèòü â îáëàñò³ 3D  (äèâ. ðèñ. 2), òî îñîáëèâ³ñòü ó 
âåðøèí³ º ñèëüí³øîþ â³ä îñîáëèâîñò³ íà ðåáðàõ òð³ùèí. 
 ×èñëîâ³ çíà÷åííÿ ïîêàçíèêà îñîáëèâîñò³ γ  â çàëåæíîñò³ â³ä êóò³â α  ³ 

β  íàâåäåíî ó òàáë. 1. 
 Таблиця 1 

β π  

α π  
0 0.1 0.2 0.3 0.4 0.49 

   0  1.0  0.9914  0.73245  0.2101 -0.1189 -0.3758 

   0.1  0.9914  0.98315  0.73045  0.20975 -0.1192 -0.3763 

   0.2  0.73245  0.73045  0.64785  0.2022 -0.12415 -0.3838 

   0.3  0.2101  0.20975  0.2022  0.10815 -0.15625 -0.42025 

   0.4 -0.1189 -0.1192 -0.12415 -0.15625 -0.28115 -0.52725 

   0.49 -0.3758 -0.3763 -0.3838 -0.42025 -0.52725 – 

 Íàïðèê³íö³ çàóâàæèìî, ùî ó âèïàäêó, êîëè α = 0  àáî β = 0 , ó ï³âïðî-
ñòîð³ ðîçì³ùåíà îäíà V-ïîä³áíà ïðèïîâåðõíåâà òð³ùèíà. Öÿ çàäà÷à äåòàëü-
íî âèâ÷àëàñü â ë³òåðàòóð³ [3, 5, 14–19]. Ðåçóëüòàòè, îòðèìàí³ â ö³é ðîáîò³, 
ïîâí³ñòþ óçãîäæóþòüñÿ ç ðåçóëüòàòàìè, îòðèìàíèìè ðàí³øå. 
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РАВНОВЕСИЕ НЕСЖИМАЕМОГО ПОЛУПРОСТРАНСТВА,  
ОСЛАБЛЕННОГО ДВУМЯ V-ПОДОБНЫМИ ПРИПОВЕРХНОСТНЫМИ  
ТРЕЩИНАМИ, ИМЕЮЩИМИ ОБЩУЮ ВЕРШИНУ 
 
Ðàññìîòðåíà çàäà÷à îá îïðåäåëåíèè õàðàêòåðà ïîâåäåíèÿ íàïðÿæåíèé â íåñæèìà-
åìîì ïîëóïðîñòðàíñòâå ñ äâóìÿ ïðèïîâåðõíîñòíûìè V-ïîäîáíûìè (êëèíîïîäîá-
íûìè) òðåùèíàìè, êîòîðûå èìåþò îáùóþ âåðøèíó è ëåæàò â ïëîñêîñòè, ïåð-
ïåíäèêóëÿðíîé ïîâåðõíîñòè ïîëóïðîñòðàíñòâà. Èñïîëüçóÿ ïîëó÷åííûå ðåçóëüòà-
òû, óñòàíîâëåíî, ÷òî ëîêàëüíîå ïîâåäåíèå íàïðÿæåíèé ïðè ïîäõîäå ê âåðøèíå 
òðåùèí ñóùåñòâåííî çàâèñèò îò ãåîìåòðè÷åñêèõ ïàðàìåòðîâ òðåùèí. 
 
EQUILIBRIUM OF INCOMPRESSIBLE HALF-SPACE WEAKENED BY TWO  
V-SHAPED SURFACE CRACKS THAT HAVE THE SAME TIP 
 
This paper deals with the problem of stress singularity definition in the incompressible 
half-space with two V-shaped surface cracks that have the same tip and lie in the plane 
that is perpendicular to the half-space surface. The results obtained in the paper give us 
the conclusion that the local stress behavior near the cracks’ tip depends on the cracks 
geometrical parameters essentially. 
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