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Fig. 1. Model fiberglass reinforcement Fig. 2. Mbdechoring compound

Fig. 3. Model reinforcing cage
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ON THE EFFECT OF LONGITUDINAL DEFORMATION ON THE PARAMETERS
OF THE STRESS-STRAIN STATE OF THE HINGELESS ARCH

ROMAN RADKEVICH, LEONID TURISHCHEV
Polotsk State University, Belarus

The article studies the effect of longitudinal stsafor two circuits of hingeless arch loading cargme-
ters of its stress-strain state (SSS), dependintp@two parameters of the arch design scheme ctetacterize
the degree of flatness of arch axis outlines amdetktent of arch body massiveness. A significgnemidence of
the parameters of the stress-strain state (SS®)earch design scheme is established. Obtainiagitimerical
values of the analyzed variables is carried ouhie MathCAD program.

4



MATERIALS OF VIII JUNIOR RESEARCHERS’ CONFERENCE 2016
Architecture and Civil Engineering

Widely used in civil and industrial constructioreastatically indeterminate arch designs. Deterrionat
of internal forces in them is usually performedfbsce method. Included in the canonical equatiosffacents
and free terms are the displacements determinearding to the formula of Maxwell-Mohr, and theirlua
depends on the bending, longitudinal and sheactsim deformations. It is believed that while appdycalcula-
tion method of forces to most rod structures iem®ugh to consider only the bending deformatiort. \Bloen
estimating the arches, as shown by the researgpioééssor Bernstein S.A. [1], Rabinovich I.A. [2]sKlyov
V.A. [3], this is not enough, and requires considien of the longitudinal strain. However, the aopdished
studies were associated with the calculation of-timmed arches and were carried out for private erical
schemes of loading.

The influence of longitudinal strain on the paragngtof the stress-strain state of the hingeleds iarc
studied in general view (fig. 1).

-

Fig. 1. Hingeless arch

The outline of the circular arch with a constanhsyetrical cross-section along the length of thensfsa
considered. The following parameters of arch geoyaet introduced:

The first parameter characterizes the degree tfets of arch axis outlines. The second parambter ¢
acterizes the arch body massiveness. Given tredinted parameters the law of arch axis outlinesheform

v=1(l-\/1-£372€2),

ap

y X . . . .
where y=-—, £ =— — section dimensionless coordinates.
f I

Two schemes of arch loading by uniformly distrititead are considered, along the entire lengtthef t
span and half of the span. The calculation of tich & carried out by force method using threearats of the
basic system: three-hinged arch, curve beam withaan supporting scheme and curve beam with caatédev
supporting scheme. Canonical equations of the forethod for the three options are presented as:

811X+ 01X 5+ 01X 5+ A p =0,

021X + 03X 5+ 8 X 3+ A p =0,

031X1+ 03X 5+ 03X 3+ A 5 =0.

To be able to study the effect of longitudinal stran the parameters of the arch stress straia §&8S),

when determining the coefficients and free termghefcanonical equations, Maxwell-Mohr formula igtten
in the form:
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j iP
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where Iij , l;p —integrals that take into account the effecteriding deformauonstij I;p —integrals, that

take into account the effect of longitudinal defation. Then the expressions given in brackets dfasirely
characterize the impact of longitudinal strain ba toefficients and free terms, depending on tleegarameters
of the arch geometry.

This allows to further assess the impact of theabighn of these parameters on the relative changbheof
bending moments and longitudinal forces due taattemunt of longitudinal strain

M(ga.r)-Mmy (5.an)
M (g,a.1)

am (&,a,0) =

N(&a,n) - Ny (8.a.1)
N(g.a,2)

where M, N — dimensionless bending moments and arch longididorces, determined with account of

aN(E,a,0) =

bending and longitudinal strainsvl,, , N,, — dimensionless bending moments and arch longiidorces

determined with account of only bending deforntagio
Figure 2 shows dependence graphs in the valuesrafing moments and longitudinal forces for thst fir
version of the main system with arch loading altmglength of the entire span:
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Fig. 2. Dependence of value changes of the bendomgents and longitudinal forces

from the parameters of the arch

Graphs are built in MathCAD program. Similar diagsaare constructed for the second load circuit, as
well as for other embodiments of the basic system.

The analysis of the graphs leads to the followiogctusions:

1. Accounting of the effects of longitudinal stramdetermining the parameters of the stress-sttite
(SSS) depends essentially on the parametarsdi. Wherea characterizes the degree of arches flatrieds-
scribes the arch body massiveness.

2. Accounting of the effects longitudinal strain determining the parameters of the stress-straite st
(SSS) depends on the choice of the basic variafioroés method.

3. Accounting of the effects longitudinal strain determining the parameters of the stress-straite st
(SSS) is practically independent of the type oflloa
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THE COMPOSITE BINDER FOR SELF-COMPACTING CONCRETE

NATALLIA SHPILEUSKAYA, VOLGA LAZARENKA
Polotsk State University, Belarus

Application of self-compacting concrete (SCC) i® af the prior directionsn modern construction.
Despite the reduction of energy consumption inpiteeluction of reinforced concrete structures, higysical
and mechanical properties, the SCC is more expemsaterial compared to conventional vibration coctjmmn
concrete. One of the solutions of this problemhis tise of secondary products industry as raw nsteri
components of the SCC. The effect of water tredtofesiudge of thermal Electrical Station on thedtics of a
set of strength of the cement stone, together thighintroduction of its hyperplasticizer was stulli@he
possibility of using water treatment of sludge aspdrsed filler was shown, the optimum filler cortitand
hyperplasticizer was defined.

The use of self-compacting concrete (SCC) in modswnstruction is one of the most significant
achievements of construction technology in recemiry. Self-compacting concrete is a concrete, whosger-
ties are determined by vibration-free sealing aiarete, able to spread, completely fill the cawafythe form-
work and compacted under its own weight [1].

Depending on the method of providing resistancéelamination and water separation there are two ba-
sic types of self-compacting concrete: fine dividgae; stabilizing type.

In the first type of self-compacting concrete migfs high extendable grains coarse and fine aggragat
achieved by introduction in composition of concrittieé concrete inert or active filler, comparabledispersion
with a binder.

Chemical analysis of the majority of fillers allows conclude that the basic compound included émth
composition are calcium carbonate CaCO3 and magmesarbonate basic 3AMgCMgOH12H20.

Many researchers established that carbonate-cingaadwlditives are not inert fillers, and can hav&c
nificant influence on the processes of formatiostoficture of cement stone, performing not onlyftiretion of
thickeners and activating the binder hydration pss¢ and contributing to an increase in the degjregystallin-
ity formed hydrate [2, 3, 4, 5, 6].

Analysis of the results of numerous studies onuthe of cement compositions containing SCC fine car-
bonate fillers shows:

— there are different points of view on efficienoptimal dispersive capacity and aggregate consump
tion, in each case these indicators are determgrpdrimentally;

— the most commonly used fillers are metakaolid sitica fume, they are expensive mineral additions
which leads to increased cost of SCC in comparigitha similar concrete type;

Accordingly, many researchers give the priorityatdive carbonate containing fillers, manufacturgd b
using local raw materials or secondary productgoibus industries.

By considering a group of technologeneous prodattsimilar composition in Belarus it was revealed
that the greatest interest represent a sludge chémater treatment (SCHWT) thermal power plantistes! in
large quantities in the tailings pond or industkéaddfills. The problem of sludge disposal in Bakis not com-
pletely solved [7].

Application of SCHWT as a part of self-compactirgncrete allows to utilize waste and thereby improve
the ecological situation in the republic.

In the number of papers the results of researeteslto the use water treatment sludge of thernesl E
trical Station are shown.

Vishniakova J.V. determined that in the cement ixditted with sludge water treatment of thermakE4
trical Station internal defects are localized —nmitacks, and their number and size decreases stoeeentra-
tions are reduced [8].

In studies [9] it is shown that the use of wastéawtreatment with a moisture content of 40% |ldad®-
tardation of setting of the cement for 4 hours, tmdecrease of strength of cement stone by 25%.
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