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CALCULATION OF I-SECTION ROD REINFORCEMENTSLEANED STIFFENING RIBS
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In the article the method of construction of thgamithm for finding the free terms of the canonical
equations of the force method for adjusted calaudathe single-span hinged-cantilever and simplypported I-
beams with asymmetrical cross-section with thenmer of “anti-torsional connections” is enclosedt the
same time the given system is divided into a rafgeands composing it (the basic system) and ojoeraif
each band is considered separately. It is shown fbil@appropriateness of separate consideratioreath of
these bands it is necessary to apply unknown sftdrinteraction to their adjoining edges, whictbstitute for
the influence of discarded parts.

From the standpoint of functional analysis, sedorhfree members\j K(x) of the canonical system of
equations by iteration is the definition of a fixpdint AQ,K(x) Euclidean spacé (space motion) when it is
displayed in yourself. Determination of successipproximationsAj K(x), educing to a fixed poink0,K(x),
can be made on the basis of any element.

Selecting an item will affect only the rate of cengence to its limiAQ,K(x)

Moreover, it is known that e — the solution of the canonical equations of fbeces method

AIX = G by the initial approximation((o) is expressed as:

X® =Bg" X" +(E+ B.+ B™)0G, (1)

EL_ the identity matrixA — the coefficient matrix of the syste@?‘ — column of free members;

B =E' - A; X — column with unknown values of members.

The question of the compressibility of the arithimat-dimensional space, which is the system of
canonical equations, is not considered here, butynmumerical solutions of this type of tasks shdwattthe
iterative process converges very quickly.

Suppose there is a rod asymmetrical I-beam credtins (Fig.,a) with a ¢» the number of inclined ribs
in the form of sheet thickness diaphragipsands2pi, installed on both sides of the wall of the beamgle and
api anda2pi, providing communication bimoment opposing warpingss section and loaded evenly distributed
torquenyp intensity (Fig., b).
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Solving the differential equation of equilibriurz,, " (X)— EJ @' ( ))— r’g,( )(:0 the method of
initial parameters and using the principle of sppsition, we define the functions twist angléj$x) and

sectional warping measut&Xx).

It should be noted that the solution of a giveratas inclined rigid ribs bone will depend on thstlstep, the
angle of inclination of the geometric dimensionshaf ribs.

For example shown in Figure 1, and we will have
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The values of the above statements describe tlwnvioly equation
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6 (x)-= m, {kzx(l—x)+chk(0.5l—>§_1}

kGJ,| 2 ch0.5kl
8! (x) = m, | k*x(1-x) .\ shK 0.51- >)_1
0 k GJ, 2 ch0.5kl '

0 — 0 1 — vl
Mi -y = X ooy B My = X0y B

where the value of the eIemve@_l), >$l,(n—:) —( n—l) is the decision system for the upper and loweresoof

the beam [1; 2].
Hyperbole trigopnometric functions in expressions«{Z3), are displayed as a:

_1=(a, +(i-2)b) , 1-(a +(i—2)b+cl+dl),

fi = I AT [

_shk—(a +(i-))B)  chki-(i-2)b
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where

bl s UL iy

f — takes consecutively valuesi2; a0, (ag ) — consideration of the left (right) end of thstteod to the
first "anti-rotation link", measured by the neutaads;rf — coordinates of the center of the bend.

in the expressions (6) have a sense

. Moreover, the upper sign in front of coefﬂmen%s— and
gap| tga’Zpl

whenf = 1, lower sigh — wherf = 2.
In practice, to determine the coordinatésve take the center of gravity of the upper horiabptate in

the pole frame.
After that we create diagrams sectorial origiwith selected pole and line coordinakes

After the integration of these diagrams, we have

hily® (3

= HIN Im, or r2:_Jyrm[m'

T

Negative meaning indicates that the desired coatdishould be deferred from the pole B with negativ
direction QY. Substituting the values of twist a®gin the well-known formula [1; 2]

da(x)

M, -G~
X

hy

After some transformations, we obtain the resulstgiar stresses sectotigl— cross loadj(x) as a

Kj(x)=é(——/ﬁchk>f$d(l+)<+km5k|*( }« % (5)

As a result we obtain the bending moment and sfuzee in the upper and lower zones of the studied
beams

Kj(x)=
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1 | X 1 [ 1
Mj(X)za{m(p[7—mEbh&{—2— %}T([ Ashx B stk )i& |F G }D (6)

Dj — constant of integration provided py 2,4,6,..1;

) shkl

D, =%|Z:{[CZI K -Gy Flz—l]( |+_k[A2_ Ax {V;, - B,~ B, B 1]}-'_

shk 1

Drgj B K3 shk(7)

1{[% 217Cr ~Fo] (1= )1+~ As = AV .~ B, 1 B, DG’.J}

Specific bending moments and shear forces in this beams from individual efforts taking as defined
below

X :1';%+1 = :L_X*i = 1'_)&/2+1: 1

In the given boundary conditions and acceptand¢beofights of characters get a result:

M, =-a;;x 1-0.
M, =~y )00 Moy = 74000
Qi =-ay; -

~ Qz,f,i_l_ij
Qz,f,i _1_afj
Ml,“:i::—'x

My, =0 2 = () (t+2) .2

(8)

The values used depend on the internal effortscatdithe number of area moment diagramsaiv
diagrams of lateral forces;.(rhus, if f = 1, the upper, and if f = 2 is thevier.
The sign of the (11) has the following laws:
l-x 1

If the i=(t+1),¢+2), ¢+3)“__,7 is in front of the : DkT = you need to put top marks, and if the
:(%+1] (%+ 2] (32+ % ,...2 - you need to put lower marks.

Substituting (9), (10) and (11) in formula[2]
20— 4| <

and we get the free members of the system, respégtfor the upper and lower belts of the invesstigl beam.
When programming the iterative process the mostariant features free members to submit a substitut

b
By = | FO0dx=|FOR} = F(b)~ (@) (9)
g

The present study attempts to build the exact niethio calculation of thin-walled open section of
prismatic bars with different types of inclinedsibnd arbitrary location along the length of the tbahe action
of torsional loads. This analyzed the rod (targestesm) is divided into a number of its constitubands (the
main system) and is considered the work of eachl badependently. For the legitimacy of an independe
review of each of these bands to their adjacenegdgust be applied by unknown forces of interacttba
effect of replacing the discarded parts.
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ECONOMICALLY EFFICIENT WAYSTO IMPROVE THE RELIABILITY
OF WATER SUPPLY SYSTEMS

YANA KUZMINOVA, SVETLANA STUDENIKINA
Polotsk State University, Belarus

Housing servicebelong to the social sphere connected with evenjitlapeeds of the population . Water
supply of cities, settlements and industrial féei in the required quantities and of the requicpdhlity at the
required pressure is one of the main tasks of mguservices. Improving the reliability of water plypsystems
is the basis for ensuring safe operation of watdity facilities.

At present considerable attention is paid to engutlie security of production processes in all sphef
life. The main components in ensuring the safetgrofiuction processes are: safety requirementanaation
of production, regulation, technical tools, autometion of production as a whole and its processestrol of
production, innovative solutions.

In this research the increased reliability to eeasafe production processes, operation, reconsmuahd
construction of one of the most important aspettgeare analysed. This area covers the wateplgugpystems
of cities and towns, settlements, and industrigdcts.

Improper operation of water networks for a longditeads to deterioration of their technical cowditi
that has a significant impact on the occurrenctaitires and violations in their work. This reflea reduction
in the reliability of water supply systems. To pd® the population with high-quality water in thequired
amount which will meet the existing state standaitds necessary to take a number of certain nreasio im-
prove the reliability of municipal water supplies.

In general the problem of reliability covers a widage of issues related to providing and maimaini
the required level of output of certain types ofiipgnent and structures that are part of the watpply system.
Improving the reliability of water networks and ith&inctioning contributes to the growth of labqunoductiv-
ity, saving material resources thus further impngvstandards of living.

Unfavourable situation with water supply today idar discussion in many countries. Therefore, the
problem of improving the stability and reliabiligf water supply pipelinefunctioning is now more relevant
than ever.

The relevance of this work lies in the consideratd the methods the application of which will make
possible to improve the reliability of water supplystems, namely, methods that are applied to #Hie element
of the system — water supply network. Apart fromttthe problem of economic efficiency of these radthis
considered. Therefore, the method to be choserndslooly slightly increase construction costs andsaguent
maintenance costs without decreasing quality andkivwp parameters of the system.

Water systems are complex structures designedpfalyswater in the required quantities and of reediir
quality at the required pressure, at the same ¢inseiring the reliability of their performance.

The pipelines of the water distribution network #re key elements of urban water supply and, icpra
tice, are its most vulnerable part. Consequentigugng reliability of the water supply network fitioning cor-
rectly is crucial. Water supply network is a systehpipes through which water is transported tostwners.

Systems of water supply and distribution are totrtteefollowing basic requirements:

— to provide consumers with a calculated amount déwa
— to create required pressure in the distributionvoeks;

— to preserve water quality during its transportation

— to ensure the reliability and continuity of supply.

Besides the network should be most economicaltd.@ave minimal costs for the construction and op-
eration of the network.
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