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Abstract: The resistance of the cement stone to frost and high temperatures was determined by experiments. 

"Clinker stock", that is, unreacted cement grains, is the process of filling these grains with formations that 

have reacted with the clinker stock, when the cement cracks and water begins to penetrate, the process of 

filling with reacting derivatives became known in research. Issues of increasing the strength of concrete 

were considered. 
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Introduction 

Concrete structures are particularly severely damaged when exposed to cold in combination with water. The 

water in the cement pits turns to ice at a negative temperature. When water freezes, its volume expands by 

about 10%. The resulting ice acts forcefully on the walls of the pits and breaks them down. The resistance of 

cement stone to such an external environment depends on how fine it is saturated, the cement composition, 

the mineralogical composition of the clinker and the amount of water added to the mix. 

Based on the results of a number of studies, the following conclusions can be drawn; When the cement is 

finely saturated to a certain level (500 ... 600 m2 / kg), the frost resistance of the cement stone increases 

slightly, but when it is saturated so finely, the frost resistance begins to decrease significantly, because very 

finely saturated cement new products have porous structure and crack goes Cement has "clinker reserves", ie 

unreacted cement grains, which, when the cement cracks and water begins to enter the cracks, fill these 

cracks with products that react with clinker reserves ("self-healing process"). 

Even if the amount of hydraulic additives in the cement is high, it has a negative effect on the quality of the 

cement, i.e. if the additives are too high, the frost resistance of the cement stone will decrease. 

Among the minerals of cement clinker, tri-calcium aluminate is the most resistant to frost. 

The amount of water poured for mixing has a large effect on the frost resistance of the cement, if more water 

is poured, the cement will become more porous and it will be less resistant to frost. 

By optimally selecting the cement and clinker composition, it is possible to make the cement stone more 

resistant to cold by thoroughly compacting the concrete mixes, as well as by adding surfactant additives. 

After the cement hardens, small holes appear in it. These reduce its water absorption as well as its negative 

impact on cold temperatures. Such tiny pores withstand the pressure of frozen water, cutting off the 

destructive power of ice. This will increase the frost resistance of the cement. 

Hydrophobic compounds, such as milonaft, increase the homogeneity of the cementite structure and 

hydrophobicize the cavity and capillary walls, thereby increasing the water resistance of the cementite. It is 

also true that hydrophilic additives (e.g. sulfide-alcohol bard-SSB) significantly reduce the water demand of 

concrete mixes while maintaining the required viscosity, thereby reducing the porosity of the cement stone. 

This increases its frost resistance and waterproofness. 

The above additives make up 0.1 ... 0.25% of the total mass of cement. It should be noted that freezing in the 

initial period of hardening is especially dangerous for cement stone, as the porous structural cement, which 

is not yet strong enough, cannot withstand the ice pressure. If it is sufficiently hardened, i.e. when it reaches 
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50% of the brand strength, it can withstand frost well. If the cement freezes before it starts to bite, it will not 

damage the strength, because once it melts, the hardening processes are restored. 

The effect of high temperatures on portland cement stone. 

At temperatures up to 0 ° C (in a dry environment) no physicochemical changes occur in the cement stone. 

However, as long as it is exposed to a much higher temperature for a certain period of time, the consistency 

will start to change. For example, at a temperature of 200 ° C, the strength of Portland cement-based 

concrete decreases to about 50%, and this strength is not restored even after the heat source is removed. As 

the temperature increases, the strength of the concrete decreases further. For example, if the concrete is 

heated and moistened to 500 ... 550 ° C, the cement structure will be damaged; at this temperature Ca (ON) 

2 decomposes into calcium oxide (SaO) and water, when the cement stone is wetted the lime inside the stone 

is extinguished again and the stone is broken. 

At present, methods have been developed to create cement that can withstand very high temperatures, such 

as 1000 ... 1300 ° C, and can be used in the coating of various heating devices. With the addition of finely 

saturated chamotte, chromite, magnesite and other minerals, the high temperature resistance of portland 

cement stone is increased. Under high temperature conditions, the compounds bind Ca (ON) 2, thereby 

helping the cement to be as strong and of a specific structure as needed when heated and cooled. 

This means that Portland cement has very valuable building properties, i.e. it is extremely durable, its 

strength increases relatively quickly, and it is also resistant to various adverse environmental influences. 

Getting it is also relatively inexpensive. This allows for a high degree of mechanization of portland cement 

production. 

At a time when precast concrete and reinforced concrete structures are increasingly used in industrial 

construction, the production and economical use of valuable binding materials such as portland cement is 

extremely important. 

Portland cement bulk density 1000.... 1100 kg / m3, density 1400... 1700 kg / m3; the actual density is 

between 3050 ... 3150 kg / m3 

In terms of fineness, № 0.08 is characterized by a residual of not more than 15% in the sieve (size 0.08 mm). 

The specific surface area of Portland cement is calculated from the grain surface area of 1 g of cement (in 

cm2). The specific surface area of Portland cement should be 2500 ... 3000 cm2 / g. The higher the 

saturation fineness of the cement, the more active it becomes. For example, if the saturation grain is 4000 ... 

5000 cm2 / g, the solidification rate will increase and the cement stone will be stronger. 

The water demand of cement is determined by the amount of water required to prepare a cement mixture of 

normal thickness. This property occurs when the depth of immersion of the pica of the Vika tool is 5 ... 

7mm, or when the water demand of porland cement varies by a scale of 22 ... 26%. 

  The time of hardening and full hardening of porland cement can be determined by the depth of sinking of 

the needle of the Vika tool. The onset of solidification occurs after 45 minutes, and the end occurs no later 

than 10 ... 12 hours. The uniform change in the volume of cement is determined by sampling samples made 

of normal cement mixture, boiling them in water and placing them on steam. Cement is of good quality if 

there are no cracks on the front of the puddles to the edge of the puddles or small cracks that can be seen 

with a magnifying glass and the naked eye, as well as any creases. 

The strength of Portland cement is characterized by its brand. Cement grade is determined by the limit of 

strength for bending copies of prisms measuring 40x40x160 mm and compression of their halves. Such 

samples are prepared from a cement-sand mixture containing 1: 3 (by mass) of standard volcanic sand at a 

water-cement ratio of S / Ts = 0.4 and tested after 28 days. The compressive strength limit of a 28-day 

sample is called the activity of the cement, and the cement grade is determined by its size. For example, if 

the activity in the testing of cement is 520 MPa, then the cement will belong to the 500 mark. 
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