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Lightweight concrete is widely used for outer fencing of heated buildings 

when it is necessary to reduce the weight of structures. It is also used in agricul-

ture and industrial construction. The concrete is used in hydraulic engineering, 

for the bulk structures. The use of lightweight concrete in construction reduces 

weight, cost and complexity of the structure, solves the problems of energy re-

source saving in construction and maintenance of engineering structures and 

buildings, as well as increases their durability, reliability and safety in operation, 

and reduces the load on the basis of foundation.  

Important characteristics of strength and deformability of concrete are 

within the upper and lower microcrack formation.  

The definition of the upper limit of microcrack formation was carried out 

according to the results of tests of samples of prisms by constructing a depend-

ence "the stress – volumetric strain" according to graphically averaged experi-

mental data. The peak point on the curve shows the upper limit of microcrack 

formation. Upon reaching the upper border of microcrack formation the total 

length and the number of combined cracks increased their widths.  

The definition of the lower microcrack formation was also made graphical-

ly from the experimental data. First, the dependence of "the level of load – Pois-

son's ratio" was drawn based on the experimental data. Poisson's ratio is defined 

as the ratio of the relative transverse strain to the longitudinal one or as the ratio 

of longitudinal modulus to transverse deformations for each stage of loading. 

The lower limit of microcrack formation was determined by taking the second 

derivative of Poisson's ratio.  

The studies identified the cube, prismatic and cylindrical strengths, mod-

ules of longitudinal and transverse deformations, shear modulus, and the limits 

of microcrack formation concrete. The ratio of prism strength was equal to 0.8. 

The limits of the upper and lower microcrack formation are required for the op-

erational loads. The material will operate elastically up to the limit of the lower 

microcrack formation and destructive processes do not occur. At the level of 

loading greater than or equal to the upper limit of microcrack formation an in-

tensive development of cracks take place and the material can break down.    
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Nowadays, neural networks are an extremely promising and rapidly devel-

oping direction of artificial intelligence. Having taken the best features of its 

prototype – the brain – they have been recognized as one of the most effective 

methods for solving diverse problems of varying degrees of complexity in vari-

ous fields. However, the possibilities for the development of neural networks 

have not been exhausted, and in this direction there is still a lot to be done. This 

paper gives a brief overview of the history of neural networks, their main com-

ponents and architectures. Besides, the fields of application and some examples 

of applications are given. 

The history of neural networks goes as far back as the 1940 s. In 1943 

McCulloch and Pitts elaborated a model of human and animal neuron and ex-

plained the principles of combination of neurons, i.e. neural network. Rosen-

blatt’s development of perceptron in 1958 contributed to further advancement in 

this field of science. It was aimed at recognizing alphanumeric signs. There were 

also attempts to use neural networks for weather forecast, identification of math-

ematical formulas, analysis of electrocardiogram, etc. In 1969 a monograph was 

published in which it was proved that one-layer perceptron-like nets have lim-

ited area of application. This fact discouraged scientists from working with per-

ceptrons and focused their efforts on expert systems instead. In the 1980s it was 

proved that there are no limitations in application of multi-layer non-linear neu-

ral network, which contributed to growing interest in this field of knowledge. 

Another big chapter in the history of neural networks is connected with 

Paul J. Werbos and his backpropagation algorithm, which effectively solved the 

‘exclusive or’ or ‘XOR’ problem and accelerated the training of multi-layer 

networks. 

The human brain, which consists of 1010 cells (neurons), is the archetype 

of neural networks. There are about 1015 connections (synapses) between the 

cells. The neuron works with the frequency from 1 to 100 Hz. Consequently, the 

approximated rate equals about 1018 operations per second. A neural network is 

a simple model of brain. It consists of great number of neurons, i. e. elements 

that process information. 

The scheme of the neuron can be made on the basis of the biological cell. 

This element consists of several inputs. The input signals are multiplied by the 

appropriate weights and then summed. The result is recalculated by the activa-

tion function. 


