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The new methodic of plane elasticity problems’ solving for the semi-infinite strip under the

mechanical and thermal pressures is considered in the article. The sense of it is the applying

of the integral Fourier transformations directly to the Lame’s equations. It leads the initial

problems to the one-dimensional ones which are solved with the help of the matrix differ-

ential calculation and Green’s matrix apparatus. The problems’ solving is reduced to one

integral and one integro-differentional equations with regard to the unknown function of the

displacement correspondingly. These equations are solved approximately by the orthogonal

scheme. The normal stresses’ absolute values are analyzed.
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Introduction. The plain elasticity problems for a semi-strip have been solved
by many authors, this can be explained by the importance of these problems as
the model example for different engineering applications. The methods, proposed in
works G. V. Kolosov [1], N. L. Muskchelishvili [2], are based on the use of the com-
plex variable functions’ theory and Koshy-type integrals. The wide rewiev, dedicated
to the integral transformation method, is given in Ya. S. Uflyand’s monograph [3].
I. I. Vorovich, V. V. Kopasenko [4] considered the problem on the symmetrically
loaded semi-strip fixed by the short edge. The solving is reduced to the Fredholm’s
integral equation of the first kind with regard to the normal stress at the fixed edge.
With the help of the stress function, in [10] the problem was solved for the semi-strip
with the free longitudinal sides, when the selfequilibrium loading influences at the
short edge. The application of the sin-transformation to the equation relatively a
stress function reduced the problem of the semi-strip’s strain with the free longitudi-
nal edges and fixed short edge to the infinite system of the linear equations in [11].
Often, the stress function is performed as the combination of the Fourier’s integrals
and series. The analogical approach is used by C. B. Ling, F. H. Cheng [12], G. Pick-
ett, K. T. S. Jyengar [13] for the problems on a semi-strip. In [14] the problem for a
semi-strip with the free lateral edges and short edge loaded by the displacements is
considered. It is supposed that the displacements have the form of the polynomials.
When the lateral edges of the semi-strip are free and short edge is under the con-
centrated force, the problem solving can be based on the energetic method, which is
proposed by P. Thecaris [15]. The variation method is used for the analogical prob-
lem in L. P. Trapeznikov’s work [16]. V. G. Suchevan solved the mixed elasticity
problem with help of the variation Castigliano method [17]. Another big class of
problems on the solving of elasticity problem for a semi-strip is based on the use of
Fadle-Papkovich functions [18,19]. With the aim to avoid the different shortcoming’s
of the known methods, the new approach, which was proposed by G. Ya. Popov [5],
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is used. Accordantly to it, the integral transformations are applied directly to the
equilibrium equations and boundary conditions, which leads to the one-dimensional
boundary problem in the transformation’s domain. The last one is formulated as
the vector boundary valued problem and solved with the apparatuses of the matrix
differential calculations and Green’s matrix function. The following solving is based
on the approximate solving of the singular integral or integro-differential equations.

Main Results

1. The statement of the problem. The elastic (𝐺 is a share module, 𝜇 is a
Poison’s coefficient) semi-strip, 0 < 𝑥 < 𝑎, 0 < 𝑦 < ∞ is loaded at the edge 𝑦 = 0,
0 < 𝑥 < 𝑎

𝜎𝑦|𝑦=0 = −𝑝(𝑥), 𝜏𝑦𝑥|𝑦=0 = 0, 0 < 𝑥 < 𝑎 (1)

where 𝑝(𝑥) is the known function. At the edges 𝑥 = 0, 0 < 𝑦 < ∞ and 𝑥 = 𝑎,
0 < 𝑦 <∞ the two variants of boundary conditions can be considered. The first one
is the condition of fixing on the both lateral sides:

𝑢𝑥 (0, 𝑦) = 0, 𝑢𝑥 (𝑎, 𝑦) = 0, 𝑢𝑦 (0, 𝑦) = 0, 𝑢𝑦 (𝑎, 𝑦) = 0. (2)

Fig. 1. Statement of the problem

The another one is the fixing condition at the lateral side 𝑥 = 0, 0 < 𝑦 < ∞ and
condition of the first main elasticity problem at side 𝑥 = 𝑎, 0 < 𝑦 <∞:

𝑢𝑥 (0, 𝑦) = 0, 𝑢𝑦 (0, 𝑦) = 0, 𝜎𝑥 (𝑎, 𝑦) = 0, 𝜏𝑥𝑦 (𝑎, 𝑦) = 0. (3)

The equilibrium equations are written in form

𝜇*
𝜕2𝑢(𝑥,𝑦)
𝜕𝑥2 + 𝜕2𝑢(𝑥,𝑦)

𝜕𝑦2 + 𝜇0
𝜕2𝑣(𝑥,𝑦)
𝜕𝑥𝜕𝑦 + 𝜌𝜕𝑇𝜕𝑥 = 0,

𝜕2𝑣(𝑥,𝑦)
𝜕𝑥2 + 𝜇*

𝜕2𝑣(𝑥,𝑦)
𝜕𝑦2 + 𝜇0

𝜕2𝑢(𝑥,𝑦)
𝜕𝑥𝜕𝑦 + 𝜌𝜕𝑇𝜕𝑦 = 0,

(4)

𝜇0 = 1/(1 − 2𝜇), 𝜇* = 1 + 𝜇0, 𝑢𝑥(𝑥, 𝑦) ≡ 𝑢(𝑥, 𝑦), 𝑣𝑥(𝑥, 𝑦) ≡ 𝑣(𝑥, 𝑦), 𝑇 (𝑥, 𝑦) is tem-
perature, which is the solution of the thermal conductivity problem for a semi-strip,
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which was found in [9]. After the expression of the constants 𝜇0, 𝜇* through the
Muskchelishvili constant 𝜅 = 3− 4𝜇, one obtains the system (4)

𝜕2𝑢(𝑥,𝑦)
𝜕𝑥2 + 𝜅−1

𝜅+1
𝜕2𝑢(𝑥,𝑦)
𝜕𝑦2 + 2

𝜅+1
𝜕2𝑣(𝑥,𝑦)
𝜕𝑥𝜕𝑦 + 𝜅−1

𝜅+1𝜌
𝜕𝑇
𝜕𝑥 = 0,

𝜕2𝑣(𝑥,𝑦)
𝜕𝑥2 + 𝜅+1

𝜅−1
𝜕2𝑣(𝑥,𝑦)
𝜕𝑦2 − 2

𝜅−1
𝜕2𝑢(𝑥,𝑦)
𝜕𝑥𝜕𝑦 + 𝜅+1

𝜅−1𝜌
𝜕𝑇
𝜕𝑦 = 0,

(5)

where 𝜌 = 2 𝜇+1
1−2𝜇𝛼𝑡, 𝛼𝑡 is a linear expansion coefficient. The boundary conditions (1)

are reformulated in the form

2𝐺𝜇0

(︁
𝜇𝜕𝑢(𝑥,0)𝜕𝑥 + (1− 𝜇)𝜕𝑣(𝑥,0)𝜕𝑦

)︁
= −𝑝(𝑥)

𝜕𝑢(𝑥,0)
𝜕𝑦 + 𝜕𝑣(𝑥,0)

𝜕𝑥 = 0
(6)

The stress state of the semi-strip should be found.
2. The obtaining and solving of the one-dimensional boundary problem.

The Fourier’s transformation is applied to the system of Lame’s equation and to the
boundary conditions by the scheme[︂

𝑢𝛽 (𝑥) , 𝑇𝛽(𝑥)
𝑣𝛽 (𝑥)

]︂
=

∞́

0

[︂
𝑢 (𝑥, 𝑦) , 𝑇 (𝑥, 𝑦)

𝑣 (𝑥, 𝑦)

]︂ [︂
cos𝛽𝑦
sin𝛽𝑦

]︂
𝑑𝑦 (7)

with the inverse formula [︂
𝑢 (𝑥, 𝑦)
𝑣 (𝑥, 𝑦)

]︂
= 2

𝜋

∞́

0

𝑢𝛽 (𝑥) cos𝛽𝑦𝑑𝛽
𝑣𝛽 (𝑥) sin𝛽𝑦𝑑𝛽

. (8)

For the first case of the conditions on the lateral sides (2) equations (5) have the form:

𝑑2𝑢𝛽(𝑥)
𝑑𝑥2 − 𝛽2(𝜅−1)𝑢𝛽(𝑥)

𝜅+1 + 2𝛽
𝜅+1

𝑑𝑣𝛽(𝑥)
𝑑𝑥 = 3−𝜅

𝜅+1𝜒
′(𝑥) + 𝜌

𝜅+1
𝑑𝑇𝛽

𝑑𝑥 (𝑥),
𝑑2𝑣𝛽(𝑥)
𝑑𝑥2 − 𝛽2(𝜅+1)𝑣𝛽(𝑥)

𝜅−1 − 2𝛽
𝜅−1

𝑑𝑢𝛽(𝑥)
𝑑𝑥 = −𝛽 𝜅+1

𝜅−1𝜒(𝑥)−
𝛽𝜌
𝜅−1𝑇𝛽(𝑥)

𝑢𝛽(0) = 0, 𝑢𝛽(𝑎) = 0,
𝑣𝛽(0) = 0, 𝑣′𝛽(𝑎) = 0

(9)

where 𝜌 = 𝜌𝜅−1
𝜅+1 . Here the new unknown function is inputted 𝜒(𝑥) = 𝑣(𝑥, 0), 𝜒′(𝑥) =

𝑣′(𝑥, 0). As it is seen from the second boundary condition (6) 𝜕𝑢(𝑥,0)
𝜕𝑦 = −𝜒′ (𝑥), so

the second condition is satisfied automatically.
With the aim to reduce the problem to the vector boundary problem one must

input the vectors and the matrixes

𝑦⃗𝛽(𝑥) =

(︂
𝑢𝛽(𝑥)
𝑣𝛽(𝑥)

)︂
, 𝑓(𝑥) =

(︃
3−𝜅
𝜅+1𝜒

′(𝑥) + 𝜌
𝜅+1

𝑑𝑇𝛽

𝑑𝑥 (𝑥)

−𝛽 𝜅+1
𝜅−1𝜒(𝑥)−

𝛽𝜌
𝜅−1𝑇𝛽(𝑥)

)︃
,

𝑃 =

(︂𝜅−1
𝜅+1 0

0 𝜅+1
𝜅−1

)︂
, 𝑄 =

(︂
0 1

𝜅+1

− 1
𝜅−1 0

)︂
, 𝐼 =

(︂
1 0
0 1

)︂
.

As a result the vector boundary problem is constructed:

𝐿2𝑦⃗𝛽(𝑥) = 𝑓(𝑥)
𝐼𝑦⃗𝛽 (0) = 0, 𝐼𝑦⃗𝛽 (𝑎) = 0

(10)

𝐿2𝑦⃗𝛽 (𝑥) = 𝐼𝑦⃗′′𝛽 (𝑥) + 2𝛽𝑄𝑦⃗′𝛽 (𝑥)− 𝛽2𝑃 𝑦⃗𝛽 (𝑥), 𝐼 is an identity matrix
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and
𝐿2𝑦⃗𝛽(𝑥) = 𝑓(𝑥)

𝐼𝑦⃗𝛽 (0) = 0, 𝐴𝑦⃗′𝛽(𝑎) +𝐵𝑦⃗𝛽(𝑎) = 𝑔⃗(𝑎)
(11)

here 𝐴 =

(︂
1− 𝜇 0
0 −1

)︂
, 𝐵 =

(︂
0 𝜇𝛽
𝛽 0

)︂
, 𝑔⃗ =

(︂
𝜇𝜒(𝑥)

0

)︂
.

The solution of the vector boundary problem will be searched as the superposition
of a homogenous vector equation’s general solution 𝑦⃗0𝛽(𝑥) and a particular solution of

the inhomogeneous one 𝑦⃗1𝛽(𝑥)

𝑦⃗𝛽(𝑥) = 𝑦⃗0𝛽(𝑥) + 𝑦⃗1𝛽(𝑥) (12)

These solutions will be constructed with the help of the matrix differential calcu-
lation apparatus as it shown earlier [9].

The solution of the matrix homogenous equation is constructed in the formula

𝑌 (𝑥) =
1

2𝜋𝑖

˛
𝐶

𝑒𝜉𝑥𝑀−1 (𝜉) 𝑑𝜉 (14)

where 𝑀−1 is the inverse matrix to the matrix 𝑀 (𝜉). The closed contour 𝐶 covers
all singularity points of the matrix 𝑀−1. With the help of the residual theorem and
after the calculations of the residuals, one obtains the following matrix system of the
fundamental matrix solutions

𝑌1 (𝑥) =
𝑒𝛽𝑥

2

(︃
𝜅−𝛽𝑥
𝛽(𝜅−1) − 𝑥

𝜅+1
𝑥
𝜅−1

𝜅+𝛽𝑥
𝛽(𝜅+1)

)︃
, (15)

𝑌2 (𝑥) =
𝑒−𝛽𝑥

2

(︃
−𝜅+𝛽𝑥
𝛽(𝜅−1)

𝑥
𝜅+1

− 𝑥
𝜅−1 − 𝜅−𝛽𝑥

𝛽(𝜅+1)

)︃
. (16)

The solution of the vector equation (10) can be rewritten

𝑦⃗𝛽 (𝑥) = 𝑌1 (𝑥)

(︂
𝑐1
𝑐2

)︂
+ 𝑌2 (𝑥)

(︂
𝑐3
𝑐4

)︂
+ 𝑦⃗1𝛽 (𝑥) , (17)

where constants 𝑐𝑖, 𝑖 = 1, 4 are founded from the boundary conditions.
For the obtaining of the vector boundary problem’s particular solution, one needs

to construct the Green’s matrix function. It can be done with the help of the matrix
integral transformations’ method [7] The construction of the Green’s matrix function
is done by the method which is proposed in [9]:

𝐺 (𝑥, 𝜉) =
2

𝑎

∞∑︁
𝑛=0

′𝐻 (𝑥, 𝛼𝑛)𝜔
−1
𝛽 𝐻 (𝜉, 𝛼𝑛) (19)

where

𝐻 (𝑥, 𝛼𝑛) =

(︂
sin𝛼𝑛𝑥 0

0 cos𝛼𝑛𝑥

)︂
, 𝛼𝑛 = 𝑛𝜋

𝑎 , 𝑛 = 0, 1, 2 . . .

The representation (19) is the bilinear expansion for the Green’s matrix function.
One can be sure that all properties of Green’s function are executed.
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The solutions of the inhomogeneous boundary problems are constructed in the
form

𝑦⃗𝛽(𝑥) = 𝑌1(𝑥)

(︂
𝑐1
𝑐1

)︂
+ 𝑌2(𝑥)

(︂
𝑐3
𝑐4

)︂
+

𝑎ˆ

0

𝐺(𝑥, 𝜉)𝑓(𝜉)𝑑𝜉 (20)

Accordingly to the constructed solution (20) the displacements’ transformations
formulae for the first case of the boundary conditions (2) will be the following

𝑢𝛽 (𝑥) = 𝑌 11
1 (𝑥) 𝑐1 + 𝑌 12

1 (𝑥) 𝑐2 + 𝑌 11
2 (𝑥) 𝑐3 + 𝑌 12

2 (𝑥) 𝑐4,
𝑣𝛽 (𝑥) = 𝑌 21

1 (𝑥) 𝑐1 + 𝑌 22
1 (𝑥) 𝑐2 + 𝑌 21

2 (𝑥) 𝑐3 + 𝑌 22
2 (𝑥) 𝑐4+

+ 3−𝜅
𝜅+1

𝑎́

0

𝐺21 (𝑥, 𝜉)𝜒′ (𝜉) 𝑑𝜉 − 𝜌
𝑎́

0

𝜕𝐺21

𝜕𝜉 (𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉+

+𝛽 𝜅+1
𝜅−1

𝑎́

0

𝜑22 (𝑥, 𝜉)𝜒 (𝜉) 𝑑𝜉 − 𝛽𝜌
𝑎́

0

𝐺22(𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉.

(21)

where 𝐺𝑖,𝑗(𝑥, 𝜉) is the Green’s matrix function element in a 𝑖 row and 𝑗 column,
𝜑22(𝑥, 𝜉) =

´
𝐺22(𝑥, 𝜉)𝑑𝜉.

The expressions of the displacements’ transformations for the second case of the
boundary conditions (3) have the next form

𝑢𝛽 (𝑥) = 𝑌 11
1 (𝑥) 𝑐1 + 𝑌 12

1 (𝑥) 𝑐2 + 𝑌 11
2 (𝑥) 𝑐3 + 𝑌 12

2 (𝑥) 𝑐4

+ 3−𝜅
𝜅+1

𝑎́

0

𝐺11 (𝑥, 𝜉)𝜒′ (𝜉) 𝑑𝜉 − 𝜌
𝑎́

0

𝜕𝐺11

𝜕𝜉 (𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉

−𝛽 𝜅+1
𝜅−1

𝑎́

0

𝐺12 (𝑥, 𝜉)𝜒 (𝜉) 𝑑𝜉 − 𝛽𝜌
𝑎́

0

𝐺12(𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉,

𝑣𝛽 (𝑥) = 𝑌 21
1 (𝑥) 𝑐1 + 𝑌 22

1 (𝑥) 𝑐2 + 𝑌 21
2 (𝑥) 𝑐3 + 𝑌 22

2 (𝑥) 𝑐4+

+ 3−𝜅
𝜅+1

𝑎́

0

𝐺21 (𝑥, 𝜉)𝜒′ (𝜉) 𝑑𝜉 − 𝜌
𝑎́

0

𝜕𝐺21

𝜕𝜉 (𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉+

+𝛽 𝜅+1
𝜅−1

𝑎́

0

𝜑22 (𝑥, 𝜉)𝜒 (𝜉) 𝑑𝜉 − 𝛽𝜌
𝑎́

0

𝐺22(𝑥, 𝜉)𝑇𝛽(𝜉)𝑑𝜉.

(22)

The formulae (21), (22) would be the final ones if the unknown function 𝜒′(𝜉) is
known. For its finding one must satisfy the boundary condition (6) which is unsatisfied
yet. With this aim the inverse integral transformations’ formulae should be applied
to the displacements’ transformations (8). The final formulae for the displacements
in the case of the conditions (2) will be

𝑢(𝑥, 𝑦) =
𝑎́

0

[︂
𝜒′(𝜉)

∞́

0

𝑓1(𝑥, 𝜉, 𝛽) cos(𝛽𝑦)𝑑𝛽+

+
∞́

0

𝑇 (𝜉, 𝜂)
∞́

0

𝑓2(𝑥, 𝜉, 𝛽)
(cos(𝛽(𝑦+𝜂))+cos(𝛽(𝑦−𝜂)))

2 𝑑𝛽𝑑𝜂

]︂
𝑑𝜉

𝑣(𝑥, 𝑦) =
𝑎́

0

[︂
𝜒′(𝜉)

∞́

0

𝑔1(𝑥, 𝜉, 𝛽) sin(𝛽𝑦)𝑑𝛽+

+
∞́

0

𝑇 (𝜉, 𝜂)
∞́

0

𝑔2(𝑥, 𝜉, 𝛽)
(sin(𝛽(𝑦+𝜂))+sin(𝛽(𝑦−𝜂)))

2 𝑑𝛽𝑑𝜂

]︂
𝑑𝜉

(23)

The formulae for the conditions (3) have the analogical structure where functions
𝑓𝑖(𝑥, 𝜉, 𝛽), 𝑔𝑖(𝑥, 𝜉, 𝛽), 𝑖 = 1, 2 should be changed by another ones.
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It should be taken into consideration that integrals in these correspondences are
conditionally convergent integrals. So, before the differentiating of the displacements’
expressions, at first one must extract the weakly convergence parts at these integrals
[9].

3. The solving of the singular integral equations. The singular integral
equation for the first problem, for example, can be written as

1́

0

𝜒̃(𝜉)
[︁

1
𝜉−𝑥 + 𝑓(𝜉, 𝑥)

]︁
𝑑𝜉 = 𝑟(𝑥)−

𝑎́

0

∞́

0

𝑇 (𝜉, 𝜂)𝑔(𝜉, 𝜂, 𝑥)𝑑𝜂𝑑𝜉, 𝑥 ∈ [0, 1] (24)

here 𝜒̃(𝜉) = 𝜒′(𝑎𝜉), 𝑟(𝑥), 𝑓(𝜉, 𝑥), 𝑔(𝜉, 𝜂, 𝑥) are the known regular functions. The
integral equation is solved approximately by the orthogonal scheme [6]. This method
allows taking into consideration the real singularities of the solution at the ends of
the integration interval. The order of singularities is found from the known solution
for an edge with the angle of openness 𝜋/2 [3], [20]. With regard of it, the function
is expanded in the series by the Jacobi’s polynomials

𝜒̃ (𝜉) =
∞∑︀
𝑛=0

𝑐𝑛𝜉
𝛼 (1− 𝜉)

𝛽
𝑃𝛼,𝛽𝑛 (1− 2𝜉) (25)

The infinite system of the linear algebraic equations relatively to the unknown coef-
ficients 𝑐𝑖, 𝑖 = 0, 1, 2, . . .

∞∑︀
𝑛=0

𝑐𝑛𝑑𝑚𝑛 = 𝑓𝑚,𝑚 = 0, 1, 2 . . . (26)

is obtained and solved by the reduction method. The substitution of the founded
constants in the formula (25) and following using of the formulae (23) completes the
construction of the first problem’s solution.

For the case of the boundary conditions (3) the integro-differential equation is
constructed

𝑑
𝑑𝑥

1́

0

𝜒̃(𝜉)
[︁

1
𝜉−𝑥 + 𝑓(𝜉, 𝑥)

]︁
𝑑𝜉 =

= 𝑟(𝑥)−
𝑎́

0

∞́

0

𝑇 (𝜉, 𝜂)𝑔(𝜉, 𝜂, 𝑥)𝑑𝜂𝑑𝜉 − 𝜒(𝑎)ℎ(𝑥), 𝑥 ∈ [0, 1]
(27)

here 𝜒̃(𝜉) = 𝜒′(𝑎𝜉), 𝑟(𝑥), 𝑓(𝜉, 𝑥), 𝑔(𝜉, 𝜂, 𝑥), ℎ(𝑥) are the known regular functions. The
function 𝜒̃(𝜉) is presented as 𝜒̃(𝜉) = 𝜒1(𝜉)+𝜒(𝑎)𝜒2(𝜉), where the functions 𝜒𝑖(𝜉), 𝑖 =
1, 2 are expanded in the series by the Jacobi’s polynomials

𝜒̃𝑖 (𝜉) =
∞∑︀
𝑛=0

𝑐𝑖𝑛𝜉
𝛼 (1− 𝜉)

𝛽
𝑃𝛼,𝛽𝑛 (1− 2𝜉) , 𝑖 = 1, 2 (28)

The infinite systems of the linear algebraic equations type (26) relatively to the
unknown coefficients 𝑐𝑖𝑛, 𝑛 = 0, 1, 2, . . . , 𝑖 = 1, 2 is obtained. The substitution of the
founded constants in the formula (28) and following using of the formulae for the
displacements complete the construction of the second problem’s solution.

4. The results of the numerical analyses. The calculations were done for
the elastic half-strip (𝐺 = 82.03125 * 109 Pa, 𝜇 = 0.28) with the length of the edge
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Fig. 2. Normal stresses 𝜎𝑥(5, 𝑦)

for the first problem
Fig. 3. Normal stresses 𝜎𝑥(5, 𝑦)

for the second problem

Fig. 4. Normal stresses 𝜎𝑦(5, 𝑦) for the first

problem

Fig. 5. Normal stresses 𝜎𝑦(5, 𝑦) for the

second problem

𝑎 = 10 and mechanical load 𝑝(𝑥) = 1. For the first and second problem the normal
stresses 𝜎𝑥(5, 𝑦) (Fig. 2, Fig. 3) and 𝜎𝑦(5, 𝑦) (Fig. 4, Fig. 5) were analyzed at the
line 𝑥 = 5, 0 < 𝑦 <∞ of the semi-strip.

At the Fig. 2, Fig. 3 the stresses 𝜎𝑥(5, 𝑦) are shown in dependence of the applied
temperature different values. As it seen, in the case when the conditions of the
first main elasticity problems are given the values of stresses are greater. With the
temperature increasing, the values of stresses are also increasing. The analogical
behavior one can note at the Fig. 4, Fig. 5 when the stresses 𝜎𝑦(5, 𝑦) are shown at
the line 𝑥 = 5, 0 < 𝑦 <∞.

Conclusion.

1. The problem for the elastic semi-strip with two types of the boundary condi-
tions on the lateral sides (the conditions of ”fixing/fixing” or ”fixing/first main
elasticity problems”) is solved. The method allows the reduction of the prob-
lem to singular integral or integro-differential equations in dependence of the
boundary conditions’ type at the lateral sides.
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2. The investigation of the normal stresses’ absolute values showed that tempera-
ture influence is more significant while the given conditions of the main elasticity
boundary problem on the lateral side in comparing with the condition of the
fixing.
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Журавльова З. Ю.
Напружений стан пружної пiвсмуги пiд дiєю механiчного та температурного
навантажень

Резюме

У роботi розглянута нова методика розв’язання плоских задач теорiї пружностi для
пiвсмуги пiд дiєю механiчного та температурного навантажень. Вона полягає у застосу-
ваннi iнтегрального перетворення Фур’є безпосередньо до рiвнянь Ламе. Це приводить
вихiднi задачi до одновимiрних, якi розв’язанi за допомогою апаратiв диференцiаль-
ного числення та матрицi-функцiї Грiна. Розв’язування двох задач зведено до одного
iнтегрального та одного iнтегро-диференцiального рiвнянь вiдносно невiдомої функцiї
змiщень вiдповiдно.
Ключовi слова: пiвсмуга, защемлення, перша основна задача теорiї пружностi, ма-
триця Грина, перетворення Фур’є.

Журавлёва З. Ю.
Напряжённое состояние упругой полуполосы под действием механической
и температурной нагрузок

Резюме

В работе рассмотрена новая методика решения плоских задач теории упругости для по-
луполосы под действием механической и температурной нагрузок. Она состоит в приме-
нении интегрального преобразования Фурье непосредственно к уравнениям Ламе. Это
приводит исходные задачи к одномерным, которые решены с помощью аппаратов диф-
ференциального исчисления и матрицы-функции Грина. Решение двух задач сведено к
одному интегральному и одному интегро-дифференциальному уравнениям относитель-
но неизвестной функции перемещений соотвественно.
Ключевые слова: полуполоса, защемление, первая основная задача теории упругости,
матрица Грина, преобразование Фурье.
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