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ABSTRACT

The investigations are carried out to study thenfdion of cellular of compositions on the base nesgm
binder. The comparative characteristic of the tallunaterials received by various methods are giwgthin the
investigations. Influence of the method of preparabn properties of magnesium compositions is stigated during
study. Possibility of additional formations of eglir of a foam-mass is shown at the expense ofdagyaing additive and
hollow granules. Efficiency of separate preparat@nconcrete mix is shown in a detail. By investigas detected

particularities of cellular were the base for tembgies of magnesium concrete of variable density.
KEYWORDS: Magnesium Binder, Formation of a Cell, Foam-Massj&ure
INTRODUCTION

Magnesium binders are effective materials for modemstruction. Magnesium binders are charactetigeldw
energy intensity of production and use, intensiaslbning, high strength characteristics. The meéson for holding back
widespread magnesia binders is a limitation ofd&ecloped deposits of natural magnesite and, assequence, the lack
of caustic magnesite. Magnesia materials with J@tigroperties are not widely used because ofdhewaterresistance

and shrinkage deformation hardening

High-activating ability of caustic magnesite inatbn to various materials is the basis for theppration of
mixed binders. The combination of caustic magnesiteatural and man-made materials expands theerand increased
the volume of magnesia binders. The advantagesadbinders are to improve the physical and meich&properties

while saving caustic magnesite and rational useatdral and technogenic silicatef g.

A promising area of use mixed magnesia bindersliglar concrete. Improving the efficiency of cddluconcrete
is connected with improved strength and thermaperties due to the optimization of the structurke Bolution to this
complex technological problem considers involventaetproduction of materials, ensuring the formatd small closed
porosity and the formation of a durable frame ipbeous partitions. Synthesis of cementless comipasitis expedient
which thanks to its special nature and the hardemihase composition hydrate formations provide ghlizi porous
structure, exceeding the strength cement countstpamong uncemented materials special places gcaspringents,
which are used for mixing salt solutions, activgtiouring of the powder composition. Development pafrous
compositions of the mixed magnesia binders providgssurce-saving production, allows the use of dewiange of

methods of formation cellular structure [7].

For magnesia composites are used salt solutiomsmaixing component exceeding the density of theemvata
traditional mixing component of cement foam conesefhere is a few information on concerning paidraof magnesia

porous concrete.
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Variatropic concrete is characterized by variabkgsies of average density and strength at the fayrséction of
the array, the possibility of obtaining the diffetial porosity of the honeycomb, and in the produgtsmooth transition in
the insulating structural properties. Transitiorvésiatropic structure increases the carrying cépaeduces the thickness

of the plates and decreases the deflection unddr kuts down the reinforcement flow [7, 9].

Forming structure with variable density is realizedhinly in the aerated concrete technology of tiawial
binders. Variatropic structure for foam is techmidally difficult. Information about variatropic rsicture of magnesia

cellular concrete is not available.
Objective of researe to investigate magnesia porous concrete of varidéhesity
METHEDOLOGY

On the first phase of experiments were exploredouar options for the preparation of magnesia foassma
characterized by a sequence of making the compseneihe total weight, the primary contact compdsgethe nature of
the impact on the processed material. Magnesium fio@ss prepared by one-step process (Table 1yasataly different

by faultless fine porosity.

Table 1: Influence of Preparation Method of the RawMass on the Properties of Foam Concrete

The Diameter o Density of .

Method of Preparation of the Face Mg;t;gcl:gnr%/ Foam Cg:?g;;?ﬁ've Porosit

Foam Mass Breaking Mass Concrete, MPa ! y

Mass, mm kg/m®
Three-stage 110 4,3 330 2,1 Average
Premixing suspension 120 2,5 590 7,3 Small
One-stage 150 2,1 610 7,5 very
small

The next step was to study the possibility of rédgiche density of magnesia foam concrete throudghitianal

porization receptions.

The raw materials which were used: mixed magnesideln slag containing 50% caustic magnesite; fogmin

agent; polystyrene; hydrogen peroxide; a mixingagmesium chloride solution.

RESULTS AND DISCUSSIONS

When using the foam concentrate (FC) cell structaréormed by a mechanical engagement and unifdrm a

distribution with stirring mass in a mixer. The psity is homogeneous, closed, small with cells @&mof 0.1 - 1 mm

(Figure 1, Table 2).

The effectiveness of foaming agent - hydrogen pdeo,0, depends on the consistency of the molding material

(Figure 1, Table 2). Gas escapes from highly moimi#ess. The volume of the gas is limited in extrgmescous mass,

gaps and slit-like pores are formed here.

To make effective use of expanded polystyrene (EBS)eeded plastic viscous mass enveloping the shead

(Figure 1, Table 2).

We showed the expediency of combination of FC Hgd,. In foam mass are created conditions for allocatio

distribution and retention of small oxygen bubbM#en combining FC and EPS was prepared foam mnfass,added

Impact Factor (JCC): 3.2318
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granules and mixed.

To reduce the density of composites is suitabl@raptex porization: created by using hydrogen petexand

foam concentrate cellular mass of concreted palgasy pellets.

Figure 1: The Impact of the Type of Blowing Agent a Composites Structure

Table 2: Properties of Porous Magnesia Composites

No 108 2050 50,0
No 250 1500 22,5
FC 230 525 4,0
H,0, 240 650 4,6
EPS granules 150 470 2,0
FC + EPS 108 335 1,0
FC +H,0, 230 290 1,2
FC +H,0, + EPS 108 220 0,8

Variatropic cellular concrete has aimed producefr@eneity in section of product and characterlzg@verage
values of variable density and strength at thei@edf the forming array, the possibility of obtaig differential porosity
honeycomb. In the product with variatropic struetachieved a smooth transition of the constructimperties to the

insulating one. Cellular concrete strength is ekdrby improving the structure of interporous (iatis [1].

Variatropic structure of cellular concrete is fongiby techniques: stitching crusts, forming therhwtically open
forms; changing in temperature in the various layargas concrete mass; introducing passivatingf@asation in the
lower layers of the mass; degassing the local a@frfze molding composition; autofrettaging [9, 10].

As results of the experiments were proposed metldd®rming variatropic magnesia structure of claliu

concrete:
¢ Filling the forms by horizontal layers of mixturesdiffering porosity;

* Filling the mold with mixtures vertical layers hawgi different porosity and density; to avoid «faceaking» of

the masses of different composition is expectedtgban installation of removable partitions;
» Installation the cover on the form filled gas foaomcrete mixture that will generate the upper pddager.

During the investigation was substantiated ratiamathod of forming variatropic structure of magae&am
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concrete, providing a consistent placement of faaass with different average density. For the canger of foamr
corcrete blocks was matched molding composition withaeded pcystyrene beads (Figure 2). Changing the ratio e
thickness of the individual layers allows to adjilit performance of average density of the prododbrming variatropi

structure is formed multimodal porosity, creatintpermal insulation barir.
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1 —Layers of Foam Concrete with a Density of 500 kg/f
2 — AHighly Porous Foam Layerwith Density of 150 kg/nf with Granules
Figure 2: Variatropic Structure of Foam Concrete Block
Variatropic magnesia concrete is characterized bgliableadhesion with polystyrene beads, smooth trans
zones of different porosity. Magnesium cellular o@te is characterized by little defective struetuncreased porosityt

the highest strength values (Figure 3).

Possible use of variatropic structiblocks— dome house (Figure 4). Currently, the constructibthe domeis
popularized as such housing meets important ai— environmental safety and energy efficiency, is cattrary to the

basic tasks of construction.

The walls of the first flooof dome houses are made of foam concrete blocksdimensions 200 x 300 x 4
mm. Foam concrete block has variatropic structwtéch system consists of three layers of diffeensity and therm:
conductivity; central layer the foam densitp = 150 kg/ni, outer layers that serve as permanent formwork witlensity
p = 500 kg/m.

To justify the possibility of using units with vabile density were studied the properties of vanatr product
behavior of the individual layers under the lo also was made graphical analysis of the block mdakesign scheme ar

model of loadings are presented in Figui

= = =" et K e
20kV X250 100pm 15 64 30Pa 20KV " 'FLODO_ 10p!0 o f I 13 64 30Pa

Figure 3: The Microstructure of Variatropic Concrete
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Figure 4: View of Dome Construction House
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Figure 5: Calculated Block Diagram and Loading Model

On the first stage of the investigation were madei@ber of variational parameters of block (Tabl@a&ording
to the thermal calculations, which varies the thiess of the outer layers and selected parametexsrofing layer. The
total amount of heat transfer for a given thicknsBeuld satisfy the thermal resistance valyg R 1,46 n (°CIW).

Thermal characteristics of walls’ layers with difat structures are shown in Table 4

Table 3: Variation Range of the Block Parameters iR, = 1, 46 nf (°C /W)

1 30 170 230
2 50 140 240
3 70 100 240
4 100 60 260
5 120 30 270
6 150 — 300

Table 4: Thermal Characteristics of Walls

600 0,12 0,03 0,25
1 300 0,09 X 1,18
600 0,12 0,03 0,25
600 0,12 0,05 0,42
2 300 0,09 X 1,47
600 0,12 0,05 0,42
3 600 0,12 0,07 0,58
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300 0,09 X 1,11
600 0,12 0,07 0,58
600 0,12 0,1 0,83
4 300 0,09 x 0,65
600 0,12 0,1 0,83
600 0,12 0,120 1
5 300 0,09 x 0,3
600 0,12 0,120 1
600 0,12 0,15 1,25
6 300 0,09 X -
600 0,12 0,15 1,25

Thus, the most efficient blocks from the standpoihtesource saving are those with calculated tiesk of 240
mm, which is recommended to consider an option withreater thickness of the outer layers of lowopity, that

theoretically increase the carrying capacity otk

Calculation of the block unit on the bearing capato function as a self-supporting wall elemensvield on the

effect of static loads from its own weight of thedk and considering the effect of wind loads.

The calculation was performed using the softwarekage "LIRA". The calculation is based on the mdtlod
finite elements in displacements. As basic unknowaee taken move nodes: X is linear in the X aXiss linear in the

Y-axis; Z is linear in axis Z.

For a graphical analysis was selected block of i@ thickness. In constructing the model was receisleck
with dimensions 200x300x400 mm. The average demdityariatropic unit structure is 350 400 kg/mi. The created
block model with variatropic structure is a solidxel, divided in increments of 10 cm in the basamponents of
volumetric modules. Then in layers were assignéthess and density of layers. In the constructeodeh is made

stepwise vertical load of Pi = 0, 03 fim

Since the variation model of change of load anddbapendence of the stresses and destruction aar,liit
decided to stop the election on the first loaditags. Wind load is taken into account in the amafrt0% of the core

loading. The block is rigidly attached on the lowarface and the space available on the sides.

The main problem for the prospective analysis & Ithock work in a self-supporting wall: identifyeas of
critical stress; definition block structure riskagification along the lines of the diffusion migidayers; risk assessment by

the destruction of the central unit a porous layeter a static load distribution.

Mosaic voltages for different movements are shawhigures 6-9.

Impact Factor (JCC): 3.2318 NAAS Rating.04
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Figure 9: Mosaic Stress orfl,, t/m?

The analysis of the stress distribution mosaicaxi$ "X" shows that at the compression unit théiaaii stress
primarily arises on denser carrier layers: critgtaéss concentrate at the corners of the blodk.dssumed that destruction

will begin to block and bypass block corners orsalffaces of the edges.

The analysis of the stress distribution mosaicaxi$ "Y" indicates that the unit is working in téms in planes
opposite to those which are affected by the wiradi$o Stretching zone is small, the maximum voltsjees reach 20 t/m
in a strictly localized areas. This confirms thetftnat serious threat of loss of stability andtispaigidity when the unit is

in tension do not arise.

Mosaic stress of the following two voltage in thess section unit show that the maximum stressesrao the

dense layers, in more porous layer there are noudtise forces.

Comparison of graphic illustrations stresses inttloek operation in a self-supporting wall allons to state the

following.

Areas of critical stress is strictly localized atmhcentrated mainly in the more dense layers, waiehdesigned
to withstand the loads, subjected block to nornparating conditions. The most dangerous sectiorieofoss of rigidity
of the spatial unit — are the corners. The propasayl to reduce the danger of destruction - thegtioa of wire mesh

between several layers of masonry blocks, whichredistribute load attached.

Analysis of stress graphics field on the body bloekicates that the bundle on the diffusion junesias unlikely,
since the load inside the body uniform and minic@inpared with the external faces of the block. @astruction of a

central porous layer under a static load distrdouts unlikely.
CONCLUSIONS

The investigation is proposed a method for complesization of magnesia composites by combining nepes

and subsequent swelling volume grouting porous robfisam beads.

Investigations determined the possibility of thenfation of variatropic structure of magnesia foaomarete.

Here was proposed stratified vertical and horiZofutanation of masses differing by material compiosi, and porosity.

Impact Factor (JCC): 3.2318 NAAS Rating.04
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The test results indicate a secure contact fovdhieus layers of the structure of cellular conereft variable density.

Magnesium blocks of variatropic structure are epeffjcient building material. Magnesium blocks\atriatropic

structures should be recommended to use in lowbudiding with erecting self-supporting walls upSdloors in the con-

sidered parametric characteristics
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