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Abstract. This article examines the challenges of working with concrete in dry-
hot climates, characterized by extreme temperatures and low humidity. It highlights
the detrimental effects of this environment on concrete's strength, durability, and
workability. Additionally, it proposes strategies for mitigating these effects through
optimized material selection, concrete mix design, proper curing protocols, and the use
of specific additives.
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“Dry-hot climate” means long hot summer days (more than 100 days), the
highest air temperature is +400 C and above, the average maximum temperature of the
hottest month is 29-30 OC, the relative humidity in the hottest month is 50. It means
the sum of meteorological conditions occurring in less than 55%. That is, the conditions
of adry, hot climate are as follows: the amount of solar radiation in the summer months
of the year is 600-800 kcal/cm2 per day, the air temperature is above 25 0C for more
than 100 days, air humidity is 50% less, the average wind speed in July is 1. 2-1.4 m
reaches/s. Areas of dry and hot climates are characterized by a large difference in
temperature and relative humidity during the day, the open surfaces of building
structures heat up to 60-80 0C during the day, cool down at night, and the temperature
difference exceeds 40 0C, dry winds blow.

“Dry-hot weather” refers to the state of the atmosphere during a certain period
of time, i.e. a condition when at 13 o'clock in the morning the air temperature exceeds
25 0C and the relative air humidity is less than 50%.

Dry, hot weather creates significant challenges for concrete work, including:

- increasing the temperature of the concrete mixture increases its water demand;

- causes a sharp decrease in the fluidity of the concrete mixture during
transportation;

- due to the rapid dehydration of freshly laid concrete, the monthly compressive
strength is reduced to 50%, and other physical and mechanical properties of concrete
deteriorate;
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as a result of an increase in plastic penetration, cracks appear in the hardening
concrete, and the durability of reinforced concrete structures is sharply reduced,;

uneven temperature distribution in solid (cast) structures under the influence of
solar radiation leads to a state of thermal stress and the formation of cracks;

Difficulties in performing concrete work require additional costs.

The negative impact of a dry, hot climate on the durability of concrete structures
and structures can be seen in the following:

[1 as a result of strong periodic heating of open surfaces of structures (at which
the temperature difference during the day is 40-45 0C), the structure of concrete is
disrupted and its strength decreases; as a result, the durability of the structure and object
Is reduced;

1 freezing and thawing of the surface layer of the structure at low negative
temperatures, repeated repetition of this process requires a high level of cold resistance
of concrete;

- deterioration of the structure of concrete due to negative effects, increases its
water permeability; As a result, the process of destruction of concrete and
reinforcement is accelerated.

The strength and other physical and mechanical properties of concrete in a dry,
hot climate, the durability of structures and structures depend, first of all, on the choice
of materials, the adoption of the concrete composition, the conditions of concrete
hardening and the quality of work. completed.

The results of the study showed that the use of high-quality quick-hardening
Portland cements is effective in dry, hot climates. In this case, the grade of cement must
be at least 1.5 times higher than the grade of concrete and not less than 400. In addition,
according to current recommendations, cements must meet the following requirements:

- the standard density of the cement slurry should not exceed 27%;

- the beginning of the cement curing period must be at least 1.5 hours;

- the temperature of cement during use should not exceed 50 OC, otherwise its
water demand will increase.

It is considered advisable to use artificial and natural porous materials as
concrete fillers.

The reason is that porous aggregates are saturated with water when preparing the
mixture, and when the concrete hardens, this water is transferred to the hardening
cement stone; as a result, favorable conditions are created for cement hardening and
the level of adhesion of cement stone and filler to each other increases.

The use of plasticizing surfactant additives and plasticizing air-attractive
additives when preparing a concrete mixture in a dry, hot climate reduces the water
requirement of the mixture, provides the necessary fluidity without increasing cement
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consumption, and increases the crack resistance of structures. ; As a result, the quality
of concrete work improves and the durability of the structure and structure increases.
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