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CRACKS AS ACTIVE ELEMENTS OF STRUCTURE OF BUILDING
MATERIALS, PRODUCTS AND CONSTRUCTIONS

In this work, cracks are considered as active elements of a structure capable of exhibiting
adaptation effects and maintaining the product's performance for a period of time before
escaping cracks-builders into a fracture-destroyer.
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It has been shown [1,2] that lot of mixed plane problems can be reduced to a
discrete Riemann problem of the form

n®d,, =-sng(n+ )(D +I,®,_ +nF,_,neZ-{0}, (1)

where @, _ are the Fourier components of the required unbounded extension
Q_ (x) on Ay and @, are those of @, (x) the extension on
A, = [—Jr fr]J’Al, _ are the components of the external source f(x) at A;.

1
In addition [, = 0(—2] The equation (1) has been reduced to the singular
n

integral equation of the type

f :(\ .'} .[:’/ _I}D r)df""f( ) (2)
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c +90
where % jy(x—!}p_(t)dt = Y'T,®, ™
—C n=-w
Now we consider the contract problem of symmetric indentation of two
punches in the form of circular segments and the temperature field defined in (3).
Assuming that the radius of the cylinder is unity, in view of the statement of
the problem, the boundary conditions are

v,(1,6,0) =voe™, if Oe Ay,
o, (1,6,1) =0, if0eh,,
7,9(1,6,1) =0, iff € —m, 7]

3)
where Ay =[-ag, a4y V[T —ag, m+ay] and Ay =[-m.7]/ A;.

In addition, the stresses o, and 7,y as well as the displacement v,., are

bounded as » — 0.
The boundary conditions (3) can be completed as follows

* o, 1,6
nwo =y @+0,0. Z22=p ©), @
where v,.(r,60,1) = g W v:(v, ), o, (r,0,t) = g O':(?‘, 0),
ifl e, {undetermined iff e Ay,

0
9 = 9 =
¢:(0) {undetermined ifé’eAz,@_( ) 0 iff € A,

) A
v (@)= Vo .flft9 €A
0 iff € A,

Applying the finite Fourier transform with vespect to € in the same way as

in [3], the corresponding hyperbolic type mixed problem is converted to the
following discrete Riemann problem

n®,, = Ay sgn(n +%)q>,,_ -I'%®, —nV, +nF%?

()
where @ = Kz, B= KZ and Fﬁﬁ = U[iz}
&) Cy n

Performiny the inverse Fourier transform
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[+
-1 in6
WD, = 3 0,.e" =(5'i(‘9)
n=-—w
and using the formulas [4].
it

0] (r)e e
-[ er’.r _e:‘b’

w1 sgn(n+%)<bn_ = =%(1—icott_9)

wi arrive at the singular integral equation with Hilbert kernel

Aaﬁ g < (Iﬁ 3 U
=L [ cot(t—0)p_(1)dt =23 I'5P D, sin2n0+ f',5(0)  (6)
L3 =1
=ty n
The integral in (6) can be inverted in the class of integrable functions and
then the application of the Fourier transform to the result leads to the following
system of linear algebraic equations:

Agg®opy = kz TNy ®y, +MP +ayR,(ne N*) %
=1

Since system (7) can in general be solved only approximately, namely using
the method of truncation, we set up function spaces and sequence spaces. The

-4
solution of equation (6) is an Lp[— a;a], were 1 < p < 3[5] Consequently the

Fourier coefficients @, will belong to I[p where p = p/(p —1).Thus, we will
work in the space /p(p >4) with the norm

1
Y
[olip =| Z|@,-| ®)

n=0

where @ = {(Dn_ }n =0,00

The justification of truncating system (7) is made by using the theorem given
in the paper [3]. In this case the estimation of the error is subjected to the
inequality

4
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METO/I IMCKPETHOM 3A/IAYY PUMAHA MPHU PEIIEHUH
HEKOTOPBIX KOHTAKTHbBIX 3AJIAY TEPMOYIIPYTOCTH

Paccmampueaemes KOWmMakmuan 3a0aua MepMoynpyzocmu O CRIOWHO20 WUAUHOpA.
Henonw3ya koneunoe unmezpaivrnoe npeoopazosanue @ypoe, 3a0aua ce00umcs K pemeriio
duckpemuoti zadavu Pumana, xomopas npusooumcs K CUHYIAPHOMY UHMEZPATbHOMY
ypasnenuio ¢ adpom Tunwbepma. [lonyuennan Geckoneunan cucmema aizedpauiecKux
ypasueruii pewiaemes npudnudxcenno. Ipueooumes oyenxa nozpewHocmu.
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Ta BilicbkoBOT TexHiku 30poiinux Cun Ykpaiuun, m. Kuis

[Ipobnema HeniHIHHMX KOMMBAHbL KOHCTPYKIIH i3 3MIHHMMH Yy d4aci
napamMeTpaMH € akTyajbHOIO y iHJKCHEpHiil mpakTHili, BKIIOYAI0UH aepOKOCMIivHi
KOHCTPYKLii, KOCMiUHi TpOCOBI CHCTEMH, THYYKI MaHimyJATOpPH, MOCTH
BHCOKOIIBHAKICHMX Tpac i3 pyxomMumu oO0’ektamm Ta iHmi cucremu. Jlo
nyOnikauiii y 1bOMY HanpsMKy AOCTIKEHb HEOOXIJHO BiJIHECTH pe3ylbTaTH
ananizy [1, 2, 6], 30kpeMa BIUTMBY HasiBHOCTI HENIHIHHMX CKIIAJ0BHX Y piBHSHHI
KOJMBaHb THYYKOTO Tila i3 KOHIIEHTPOBAHOIO MAaCOI0, 3aJIEKHOI0 BiJ yacy, 110 €
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