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Annotation: The types of temperature deformations of concrete are studied and analyzed in the
article. According to the results of the analysis, the penetration deformations increase in the hot season, and
in the cold and high humidity periods, the growth decreases and gradually turns into the expansion
deformation. The influence of the dimensions of the concrete section on the initial deformation plays a major
role in the initial periods of construction operation.
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Constructions operated under the influence of direct solar radiation are considered to
be in unfavorable conditions due to the influence of climatic conditions. The results of
observing the kinetics of the temperature change of the concrete in the reinforced concrete
element show that the temperature on the surface of the slag concrete reaches 450C when
the ambient temperature is 400C and the relative humidity of the air is 20% [1].

From 1100-1200 hours, the air temperature begins to lag behind the air temperature
by 1-20C. The surface of concrete on the sunny side heats up faster than on the cool side. At
1400 hours, this difference is 2-30S. From 14 to 21 hours, the inner layer of concrete is
heated (Fig. 1). The maximum temperature determined on the surface of the elements at
1400 in July is 43-450C, which is 8-90C higher than the air temperature (Fig. 1). In the
autumn months, the side of the candle facing the sun is warmer. This can be explained by
the lower horizon of the sun in autumn. During the day, from 900 to 1400, the temperature
rises from 170C to 270C] [2,3,4]. From 21:00 at night to 9:00 in the morning, the
temperature of concrete decreases from 210C to 170C, the temperature difference is 40C.
Thus, for reinforced concrete structures used in dry hot climates, the most unfavorable time
of the environment in terms of temperature and humidity is between 14 and 24 hours. As a
result of observation with the naked eye, it was determined that no cracks were formed in
the slag concrete as a result of the temperature difference. The temperature in the
reinforcement can be assumed to be the same as the temperature of the surrounding
concrete. The temperature deformations formed in the reinforced concrete element are
calculated by the following formula [6,7].
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here: 0 bt - temperature coefficient of concrete.

tlb and tb - the temperature of the concrete at the hottest and coldest moments,
respectively.

As evidenced by the experiments, it can be noted that as a result of the temperature
increase, the reinforced concrete element stretches by some value, but this value is less than
the elongation of the reinforcement. Under these conditions, the deformation of the
reinforced concrete element is close to the deformation of concrete. According to the
recommendations for constructions designed in a hot climate, the elongation of the axis of
the element and its curvature are determined by the following formulas, respectively [8,9].

E=Aby -y - (2)
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In the calculation of reinforced concrete structures, the change in the length of the
axis of the element and its curvature as a result of the initial deformation due to heating to
the summer temperature and cooling to the winter temperature are determined by the
following formula [10].

For the warm season of the year

gr.cs - (ﬂf“_, ' abr - SC*S)?/I 4
And in the cold season of the year

Gios = (Af“’ "0y Scs)yz (5)

here: At, - changes in temperature during the hot season of the year along the section

of the element,
At',, - the same change in the cold season of the year,
a,,- temperature deformation of concrete,

¢,,- reduction of concrete axis due to penetration deformation.
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Figure 1. Distribution of temperatures during the hot (a) and cold seasons of the

year when the solar radiation is directed to the stretching zone of the column.

Concrete temperature

Temperature during the hot time of the 1st day;

The temperature during the cold time of the 2nd day;

3-direction of solar radiation Figure 2. Distribution of temperatures when solar
radiation affects the compression zone in the hottest and coldest seasons of the year

The temperature during the hot time of the Ist day

The temperature during the cold period of the 2nd day

3-direction of solar radiation

The main reason for this is that under the influence of direct solar radiation, it heats
up to 700C on hot summer days, and the relative humidity of the air decreases to 20%.
Heating of concrete to 60..800C and hardening reduces its strength and modulus of
elasticity [11,12,13,14].

When the relative humidity of the air decreases from 70% to 20%, the sliding
deformation of slag concrete increases by 1.5 times, and the penetration deformation by 2
times.
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