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So, in conclusion we must admit that colour is @anseof art expression, it promotes the manifestadfo
volumes, the planes, details. With the help of anleve can emphasize the main purpose of the Ingildi an
architectural complex. Besides, colour has infleean human psychological state. That is why we Ishpay
more attention to colour in architecture.
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DYNAMICS OF MULTI-SPAN BEAMS
ON NONLINEAR ELASTIC TIES UNDER ARBITRARY LOAD

SERAFIM SHAROKH, VALENTIN KISELEV
Polotsk State University, Belarus

In this paper we propose a method that simplifiescreation of mathematical models of the dynamwics
beam systems with an infinite number of degredseafdom, a large number of boundary conditionstaed
composition of active forces. The method is bagsethe iterative solution of the equations of theaiyics of
the free beam under the action of many forces, winicluded support reactions.

Consider the solution of the problem of vibratidran elastic beam on an elastic mass on an elzesiie
ing, as shown in Figure 1.

i I

Fig. 1

In order to explain the advantages of the proposetthod of solution, compare it with the traditional
method of solution of the problem decompositiothieir own forms.

In accordance with this method, the displacemext ty(of any point of the beam at any point in tiree
represented as a sum of products of functionseofdtm W,(x) on a temporary function, @):

Y%, 9= >W (G, @)

wherek — number of waveforms.

Time function depends on the type of exposure (Isgustep, or a harmonic or more). For this example
assume that the exposure step, i.e. at time tttlteacenter beam by the force applied F(t) = Huiclv contin-
ues to operate for an indefinitely long periodinfe.

The shape function depends only on the coordinatasd in a general way for beams of constant cross
section is determined by the function Krylov.

Sakx), T(akx), U(akx), V(akX):

Wk (X) = C1 - Sakx) + C2 - Tlakx) + C3 - Uakx) + C4 - (akX),

C —constants determined by the boundary conditions;

S(akx) = 0.5(ch (akX) + cos(akx)),

T (akx) = 0.5 (sh(akx) + sin (@kx)),

U (akx) = 0.5 (ch (akx) - cos(akx)),

V (akx) = 0.5 (sh(akx) - sin (@kx)) — Krylov function
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In this example, the left end of the beé&mh x = 0) and no reaction in the sealing of time, thereftine,
second and third derivatives of the shape fundii@nequal to zero, this in turn means that theteotsC3 and
C4 are also zero. From the shape function of thetiive terms are:

WK(X) = C1 - S(akx) + C2 - T(ak¥). )

When moving from the left to the right end of theain after passing through the intermediate suppfotm ad-
ditional term functiorwV (x) = DV ¢k (xI)), where | — coordinate support, so when 1 x shapaibn has the form:

WK(X) = C1 - S(akx) + C2 - T(akx) + DV (ak (x-1)). 3)
Dn — constant determined by the magnitude of the idmagl R from the elastic sealinB:= R /a3EJ To
determine the constant D we obtain the expression:

WO __ ¢
D=~ oogy g g3 GSENFC.TEN) @

The right end of the beam (as well as the lefifes so the second and third derivatives=at are equal to zero.
As a result of reforms and expressibgjthroughC2 obtain the frequency equation:

(@) =T(@L)+ S(a ) Sa( L= )=
U (L) + S(a ) T(a( L= 1)) ——— c T (5)
aEJ [U (aL) +T(al)S(a(L- 1) ngJ

V(L) +T(aDT(a(L-1)

a’EJd

As mentioned earlier, in this example, the casthefstep of loading the design. With zero initiahdi-
tions for each form of motion is described by thellwnown relation to fluctuations in the systenttwbne de-
gree of freedom with damping. Only instead of mat#fpess, damping coefficient and natural fregryeshould
be replaced by their equivalent values:

G, (1) :i{l—e'“‘t (cos(rkt)ki sin(jktﬁ. (6)
C, o

k

Expression (6) is the time function, as discuseatié beginning. As a result of transformation ssituiing the
expression (6) in (1) we obtain the equation taialihe coordinates of any point of the elastitesysat any time.

Now consider the method proposed in this papeolweshe same problem. Represent beam lying on an
elastic support (and generally any number of esilsupports), as a free beam. In this case, weotloeed to
be bulky frequency equation and the shape funckoeguency equation and the function of the fremfof the
beam are easy to deduce or take from the directory:

f(0)=V(aL)T(aL)+U (aL)?,
ViakL)
Wk(x): U{akL) 'S(akx)+T(akX).

Taking into account the dynamics of the beam equoatbtation is as follows:

Mkék+2hkm<c1<+Q<G!<: R(Y (1)
wherePk(t) — the sum of the forces acting on an equivalergte

RO = (-F( ~oy(L W) =~(F(9- S W) GO,

whereF(t) — dependence of the driving force from time toeim

y (I, t) — the movement of the point of attachment to thetie sealing of the beam.

Knowing the initial conditions for the function tifme, we find its new value at timtg, ; = t;, .. To do
this, we consider the solution of the differenggluation of motion (7).

Equation (7) is a non-homogeneous differential eqoeof the second order. Its decision is made fup o
the general solution of the homogeneous equatidragrarticular solution of the inhomogeneous equati

G(t) = Go(t) + Geh(t).

Particular solution of the inhomogeneous equatiescdbes the natural oscillations and containsawo
bitrary constants, which are determined by théaihitonditions:

Gq(t) = €™(C,cospt) + Cysin(ot)).
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A particular solution of the inhomogeneous equatiescribes the forced motion of the system after a
complete decay of natural oscillations and congight-hand side can be written as [3]:

G, (1) =—{ e " (cosptH— sm(jtﬂ
Thus, the general solution of the inhomogeneousatamuhas the form'
G(t) =e™(GeosE t)+ G sing )i — { e" (cost t} ¢ t)} )

After transformations we obtain the final expreasiath which the |n|t|aI conditions and the valugsall
the forces acting can calculate the new valug ahd its first derivative.

Due to the linearity of the equation (7) to imprdive accuracy, stability and speed of the algorithits solution
instead of the usual numerical methods, such dsoaebf Euler or Runge-Kutta, conveniently at datdygration step
used an analytical approach. Consider a one-gegration. We neglect, changes in polRkt) for this step. In this case,
the formula (8) is exposed stepwise in a solutiomever, dividing the time interval into sufficisnsmall steps,any im-
pact can be represented as the sum of a large nofrdlightly different from each other steps.

To illustrate the usefulness of this approach &dalculation of the dynamics of systems undeirifie-
ence of forces that vary not stepped law, condigerdynamics of a system with one degree of freednder
the force varies harmonically. The solution of deqra(7) for the harmonic effects is as follows:

(0° -w?)
i {G(O) m(c — ) A }cosbt)"
Gt)y=¢e™ . 2
+[G(0)+hG(O)_i _ho* -?) Z}Sin(m) ©)
o rm(o‘ —(o)+4h(1)
FO

m[ (0 - &?)? +4h'w? | [(0° -w)costat )+ Two singot

Figure 2 shows graphs of oscillations built witepst = 0,2s. In Figure 3, the same process is built step
0,01s As initial conditions, the following values wetaken:G (0) =5 m,G (0) =50 m/s.
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Fig. Z

Fig. 3

According to Figure 2 and 6 show that the time stef.01s results are the same.

To summarize, we can conclude that for a large rmumabsupports solution for the problem of the &ibr
tion of elastic systems with an infinite numberdefgrees of freedom can be made, representing tra free.
This approach is in contrast to the classical am alows without making cumbersome expressiondetier-
mine the frequency equation and the shape functimmget a reasonably accurate solution, thus tsiden the
nonlinear elastic ties, to calculate the dynamicthe system under the influence of arbitrary pgwietermined
at each iteration depending on the behavior oéthstic system.
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THE CHURCH OF THE INTERCESSION OF THE BLESSED VIRGI N MARY

SERAFIM SHAROKH, RAISA PLATONOVA
Polotsk State University, Belarus

Polotsk as one of the oldest towns of Belaya Rauknown for its numerous monuments of Orthodox ar-
chitecture. Sophia Cathedral of the Xl century dektin reconstructed form), complex of the Saviour-
Euphrossinia Convent with buildings of differenné periods. But there were buildings on the Poltaski of
temples, information about which you will not fiimd any books on architecture, not in publicatiomsicheol-
ogy. These were religious buildings of later, nbthee medieval period. During the Soviet periodcduese of
their large number, they were not give the stafiarchitectural monuments and were totally to tkiemt possi-
ble destroyed. The result of this policy was corgbtiestruction of the architectural heritage ofiggl one.

In Polotsk victims of the post-revolutionary perizgre not only people, but also churches: Catheafral
St. Nicholas, St. John the Theologian convent ird®agava, the church of the Archangel Michael ipdlate,
the Church of St. George in Ekimani and Churcheflntercession.

Polotsk Church of the Intercession of the Blessedilv Mary was built in 1781, or to be more exaet,
built from an old Polotsk Church of the Epiphanynastery. To some extent this was a continuatidhefradi-
tion... in the ancient city of necropolis, were irstlplace since the time of the Polotsk Principalityaces of
this necropolis were discovered by archaeologigtid the construction of fiberglass.

In 1804, by order of Emperor Alexander 1st, whatePolotsk in July 1802, the Church of the Inésrc
sion Cathedral, that is the city's main churchyailty started to performs the role of the cathedhairch.

After the restoration of Polotsk diocese and thauifehurch of St. Pereosvyascheniya, Jesuit Chofrct.
Stephen's Cathedral Church of St. Nicholas of Mgra833 the Church of the intercession was coedértto a parish.
57 years later after moving to a new location ther€h building fell into complete decay, and wassetl. Instead, in
1838, a new Church was built in a former Francisoanastery. The Church received the name of Nokoaiskaya
Church and was located in the Nizhnepokrovskageatdtt]. However, next year the brick building leé former Church
got covered with cracks due to settling of the @iion, and the Church was closed. In 1867, wdtedro the exten-
sion of the bell tower and the alteration of theden Church of the intercession, which was clogdu38 years. Per-
haps around this time (in late 60 — early 70t} renovated and reopened.

1900 illuminates the site of a wooden building thatised the Church. The fire destroyed the temulel@0
yards. However, icons and jewelry were been saratithe congregation moved them to St. SophialseQedl.

In 1903, the decree of Polotsk Orthodox Consistdirgut the construction of the new Church [2].

In the 30-ies, like many other churches, the Chuvek closed, the priests were subjected to rejpressi
and persecution. After the liberation of the towonf the Germans, the building was desolated fomthiée, and
then it was the candy factory (Fig.1). In 1960 féngtory was burnt in a fire.

¥

Fig. 1. The Church of the Intercession at the torhBolotsk occupation by Nazi invaders.
Winter 1941 — 1943
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