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the mesh dependency is negligible. For the basgtamse, one needs at least two or three elemetits gile tip
to get rid of the mesh dependency.

2. The best results of load-displacement curve araimdd by using the non linear behavior for both
soil and interface elements.

3. The construction simulation has a very limited effen the load- displacement curve and has a
similar effect on the shear stresses, while the bmnof failed elements is very sensitive to corcdiom
simulation, its increase as a result of decreasiagiumber of stages.
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ON THE USE OF COMPOSITE STRUCTURESIN THE CONTEXT
OF NEW CONSTRUCTION AND RECONSTRUCTION

VICTORIYA KALITUKHA, ALENA KREMNEVA
Polotsk State University, Belarus

The relevance of use of composite structures inemmodonstruction is considered. Composite structure
are closely connected with the questions of streragtd reliability of concrete seams. Concrete seames
formed both in new construction (monolithic constion, precast construction and composite constom¢tand
in reconstruction.

Nowadays all over the world the question of the alseomposite structures is of high relevance due t
the fact that these constructions are used bothmiber construction, and in metal constructionwadl as in
plastic construction. Moreover they find the apaiion in other fields of science such as medidiepgy, ge-
ology, etc. The most significant task to be soliethe contact seams problem. The most popularriabte
modern construction nowadays is reinforced conciites we will investigate the problem of the sgnand
reliability of contact seam regarding current miater

Today composite structures are used both in nestreation, and in reconstruction in Belarus. Acaggdo
the technique of construction modern reinforcedcete constructions are classified into monolitenstruction,
precast construction and composite constructiarBaijdings and structures are frequently subjetteshonolithing
by reinforcements when reconstruction (a buildauphoulder, a case) is being held. A very impot&sk combines
all of the types of these constructions both in ewnstruction and in reconstruction. The task igrtavide construc-
tions with a monolithic character. The task of n@all importance is to provide a composite actiaridgers of rein-
forced concrete composite structures. In additiengroperties of the layers can be initially défer The composite
action of construction and its reliability in usepgnd on contact seam practice and quality, orretamg procedure,
on concrete mix of an ‘old’ and ‘new’ concrete.

In a general way contact seam of reinforced coaaretnposite structures in construction can be eondi
tionally classified as follows [1; 2]:

Contact seam classification

Composite construction Monolithic construction Reconstruction
— filled with concrete or mortar — seams in cast-in-situ elements — seams in braced with “new” con-
seams between precast elements . . crete structures
— seams with retained form
— seams between a “new” concrete ) — seams in the “new” concrete
and a precast element - seams after long-termed break in
construction

— seams in cast-in-situ elements
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From XX century till today reinforced concrete ctostions have held a leading position among other
materials in construction. There are precast, nittioland composite reinforced concrete construstio
Composite reinforced concrete structures (fig. 1) are such structures where precast elesngrecast
columns, beams, slabs, etc.) are combined with fitbimoconcrete. Thus such a composite structureukh
guarantee a combined action of all elements ofsthecture. These structures are mainly appliedawor fand
ceiling slabs of multistory buildings, when buildienvelope construction, etc. A major advantageoofiposite
reinforced concrete structures is less steel spaadcigh space hardness when compared with precastete.
To provide composite reinforced concrete structemsbined action, the seams and connected elersienisd
be highly attended. The strength of contact sedibeiprovided by doing that.

MOHOMNUTHbIA BETOH KOHTAKTHbIIA LIOB
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Fig. 1. Contact seam in composite reinforced cdastucture

Monolithic reinforced concrete structures (fig. 2) are raised directly onto the area of @ig. A field
of use of these structures is nonstandard buildilogs element frequency, extreme pressure elen{émisda-
tion, industrial building cage and slabs, etc.)e inoblem of contact seam concerns monolithic coobn too
[1; 2]. When creating a monolithic constructionythend to cast concrete uninterruptedly wherevessitde.
Sometimes to cast concrete uninterruptedly is disprensable technical specification. But in mostesacon-
creting pauses are inevitable for organizing amhrelogical reasons. Besides construction breaksveay
from short-termed break (technological break) tegltermed break (long-delayed construction). Thisds up
the question about connecting one monolithic stmgcto another and about the necessity to proviéagth of
contact seam.
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Fig. 2. Contact seam in monolithic construction

For reconstruction (fig. 3) the new technologies are introduced,itideistry is innovated. These factors bring
load changes for an element, operating conditi@am@és, functionality changes. Basic methods ofaeiement are
roughly classified as follows: a build-up (conangtbn one or two sides), a shoulder (concretinth@e sides), a case
(concreting on every side) [3]. The necessity vile a combined action of a bracing structure tanduarantee
strength and reliabilitpf contact seam is a relevant task for reconstmdtio.

The strength of contact seam provides combinedmaf composite structures. With the help of engi-
neering and constructional measures a combinedraistrealized.

Engineering measures provide the grip of layersaoicrete. In general engineering measures depend on
the type of cement, the fluidity and formability cbncrete, the use of adhesive composition, amlaménar
layer between layers, concrete admixtures. Conaeretisture of “old” or “new” concrete, the method ain-
crete compressing, construction state up to theuwan of work, a method of surface preparationthesfactors
of no small importance to provide the grip of la/ef concrete.

Constructional measures are to extend actual aemefagpntact seam. Such an extension is accomglishe
by holes and slots adjustment, tongue of any fariangular, trapezoidal, rectangular) adjustment.

30



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

GeToH

- KOHT@KTHbIM LWIOB
YCUNEHuA /

/

/
RN I 0N
-]

/s
ycunusaemoln
3neMeHT

Fig. 3. Contact seam in reconstruction

It is rather problematic to realize constructiomaasures directly on the area of building. Thaty wur
attention is paid to engineering measures. It $Seedo realize engineering measures both at ttterfaand di-
rectly on the area of building. These measuresldhaovide the increase in the strength of conssetm be-
cause it is hard to realize a high quality prepanadf contact seam (to shower timely, to make dacigue of
one size, etc.). That's why all over the world aatevariety of concrete admixtures are used in cewstruction
and reconstruction. It is not only plasticizerst Super plasticizers and hyper plasticizers. Bu¢ lamother point
arises. How will admixtures behave? What percentafgadmixtures should we add to concrete to prowde
combined action of composite structures?

An ideal admixture combination existing in Belafparticularly in Vitebsk region) is being searcHed
20 years at Polotsk state university. Also theatféd admixtures on the strength of contact seabeisg inves-
tigated. The experiments with such admixtures & SPB, SPAS, SPS, BTB, UTB were performed at PSU.
Complex admixtures are getting an increasing useadays due to their characteristics to change akyper
rameters of concrete at once. Such complex adrestenable to increase fluidity of concrete, to dase water
demand, to increase setting up time and durabdftgoncrete, to get highly moisture-tight, craclsistant,
freeze proof “poured” concrete, to increase firteérggth characteristics. Servicing for the optimdasage of
admixtures is at the exploratory investigation stagPSU laboratory.

In view of the foregoing considerations the coniclos are as follows:

1. So far reinforced concrete constructions have bleemost commonly used material in comparison
to metal, timber or plastic in construction.

2. It's composite structures that are relevant in modeonstruction (composite construction and
monolithic construction, also reconstruction). Gamtseam plays a key role in composite structuestact
seam provides combined action of these structures.

3. Engineering and constructional measures are usquowide the strength of contact seam. It is
rather problematic to realize constructional measulirectly on the area of building. That's why attention
was paid to engineering measures. Currently weaftaytion to the optimum dosage of concrete admestu
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THEORETICAL ANALYSISOF TWO-LAYER
AND THREE-LAYER VENTILATED GLAZED WINDOWS OF VARIOUS DESIGNS

VLADIMIR LIPKO, ANZHELA LAPEZO, SVETLANA LANKOVICH
Polotsk State University, Belarus

Materials of theoretical analysis of two-layer atidee-layer ventilated glazed windows are preseiried
the article for the purpose of optimization heatleange processes of standard infiltration in thaditons of
compelled convection of the external air in integ space and its heating due to the recuperatidransmis-
sion heat.

31



