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Summary

One of the topical issues in concrete science is to study the nature of concrete
shrinkage and cracking resistance at an early age of hardening, and the influence of
various factors on this process, as the processes undergoing at the initial stage are the
least known and researched.

Therefore, the method of holographic interferometry chosen by us has the
advantage over the other experimental methods that implies that no exposure is
subject to a research sample and it is possible to observe a research sample with high
accuracy and without contact from the first minutes. By applying holographic
interferometry, it has been determined the binding terms for different brands of
cement. It has clearly appeared on the interferograms that the binding of the mixture
starts from the lower layer and over time, it is shifted to the upper layers, as
evidenced by the interferential stripes in the transparent part of the plate. This fact
may be explained by the fact that free water, which does not react with the cement
due to vibro-casting, rises in the upper layers of the sample and consequently, the
ratio of water-cement is less in the lower layer of the sample, which leads to a faster
onset of binding period for this layer.

Binding times also vary in different brands of cement mixtures. Beginning of the
structure formation is assumed the moment, when identical interferential stripes
appear on the painted and unpainted sides of the glass plate, and the end of the period
for the structure formation is considered disappearance of the interferential stripes
on both sides of the glass plate.

The study of concrete shrinkage was conducted in two cases, when the large filler
was in the free condition as well as when the large filler was rigidly fixed, in the case
when the movement of the filling grains was not restricted and they were
"swimming" in the matrix, they could freely follow the deformations of the latter
and no cracks appeared in the samples during the observation period (more than 7
days), and when the ability to move the grains was limited at 60 hours after the
sample was made, a shrinkage crack appeared near one of the filling grains when
visually examining the sample with a 4x magnifier, it was not still noticeable.
Deformation of concrete during temperature exposure has been studied,
interferogram analysis shows that upon hologram shooting within the temperature
exposure (43-45%), the model had cracks in the contact zones between the matrix
and the filler grains. This circumstance had an impact on the nature of the
development of internal voltages, which in certain cases decreased with increasing
temperature. Reduction was observed specifically at the points, where cracks were
marked on the interferogram.

In the absence of cracks, the displacement increased with increasing temperature,
but where a crack appeared, disruption of the monotonic change in displacement
was observed. The impact of the cracks has been relatively weakly revealed in the
points located in the middle of the cells.

Using holographic interferometry, both the numerical and visual information of the
current process was recorded not on the research models, but directly on the
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concrete structural element with great accuracy, without contact, on which the
strength and durability of concrete and reinforced concrete structures depend.

The method of holographic interferometry was used to observe the producing cracks
in concretes, on its development and the deformation field near its tip. The
measurement accuracy under this method is qualitatively higher (633 nm) than
other methods, the whole process was visualized.

Among the parameters of the fracture mechanics, the K-voltage intensity ratio is
important, which has occupied one of the main places in the engineering practice
in line with the modulus of elasticity and the Poisson ratio. It is considered constant
value of the material and the main characteristic of cracking resistance.

K is the only parameter through which the stress-deformed condition in the crack
area is calculated. In order to determine the Kic coefficient, we tested a sample, by
which it has been found out that the critical intensity coefficient for this sample is
Kic-0.41, which is the ratio of crack resistance. Direct measurements of Ki. revealed
that the linear model we chose was significantly dependent on the water-cement
ratio.

Thus the study of the properties for materials by the holographic interferometry
method from the initial stage of its hardening and subsequent determination of the
mechanical parameters of the material based on the criteria of fracture mechanics,
considering the structure and using modern physical methods gain perspective, and
we hope that further study will allow us to gain a deeper understanding of these
issues and based on the study, methodical guidelines for performance of laboratory
work "Study of processes for deformation and cracking resistance of concrete and
reinforced concrete by the holographic interferometry method" for bachelors,
master, doctoral students and other interested engineering and technical staff with
construction profile are published.
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