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The durability of foam and gas concrete in atmospheric conditions depends on the composition 

and components of the material. When exposed to carbon dioxide in the air, porous concrete is 

carbonized, and instead of hydrosilicates, calcium hydroxide, calcium carbonate, and silicic acid gels 

are formed. The slowing down of the carbonization process is due to its penetration into the depth of 

the concrete product. Alternate wetting and drying effects depend on the degree of crystallization of 

cementitious materials in porous concrete. A lower level of crystallization reduces the strength of 

concrete [1]. Under normal atmospheric conditions, the properties of the solid structure of silicate 

concrete almost do not deteriorate, but due to repeated wetting and drying processes, they deteriorate 

in concrete with a multicellular structure, so measures must be taken to protect them from these 

effects. 

External structures of various types of cellular concrete (mainly external wall panels) are affected 

by external environmental factors during operation. Changes in water vapor, water, temperature, 

chemicals (carbon dioxide, ammonia, etc.) processes of heat and mass transfer and the influence of 

material changes cause stress leads to an increase. As a result of these destructive processes, residual 

deformations  are accumulated in  the materials,  cracks  appear and  open,  in  the final  analysis, 

deterioration of its construction and technical characteristics and a reduction in the lifetime of the 

building structure are observed. 

accumulation of damage in the material, as a result, that is, the failure of building structures, their 

reliability decreases and the probability of reaching the limit state increases [4]. The practice of using 

materials prepared in the autoclave process shows that under certain conditions, the effect of the 

aging process related to the deterioration of their functional properties is very large, and their material 

damage during the operation process is very large [4-7]. The effect of repeated wetting and building  
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depends on the degree of crystallization of the cementitious substances of silicate concretes. A low 

level of crystallization reduces the strength of concrete, therefore, the cold resistance of autoclaved 

aerated concrete depends on the size of its voids and the structure of the material. Cellular silicate 

concrete can withstand 25-50 alternating cycles of solidification and thawing, as it is prepared on 

the basis of a mixture of sand with a surface area of 900 cm2/g and a diameter of 1.5 mm. Cold 

resistance of cellular concrete is greatly influenced by the methods of adding quicklime to the 

mixture. If it is processed in a disintegrator together with other components, the cold resistance of the 

materials increases. 

The presence of potassium hydroaluminate and calcium hydrosilicate in cementing materials, 

soil or polyphosphate sand samples increases the material's resistance to cold. As mentioned above, 

calcium hydroaluminates are a substance that adversely affects autoclaved silicate materials 

compared to calcium hydrosilicates. If other parameters are equal, the higher the strength of the 

cementitious materials, the greater the frost resistance of the products. Frost studied the effect of 

silicate concrete products on cell composition and properties of cement materials. S.A. Krzheminsky 

and B.B. Kryzhanovsky [8] pointed out that for the production of cellular concrete with good 

properties, it is necessary to achieve a porous structure with uniform distribution of small pores and 

a homogeneous right round shape. Volumetric water absorption is one of the main indicators of the 

quality of cellular concrete structure. With the correct selection of the cellular structure and water 

absorption properties, it is possible to produce cellular concrete with almost the same properties on 

the basis of various raw materials. U.I. Kreis and E.G. Oyama pointed out that with cellular concrete 

made on the basis of industrial waste or lime and other types of additives, the same water absorption 

properties can be achieved by adding slatted binders. In increasing the cold resistance of cellular 

concrete, a Different types of pore structure play a big role. B.A. on uniformity of pores of cellular 

concrete and increase of service life. Novikov recommends observing the necessary temperature 

regime during the molding process. A. T. Baranova, according to the research results, states that 

cellular foam concrete based on silicate binder has cold resistance and other properties, but cannot 

compete with cellular concrete based on portland cement in terms of properties. 
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