
Volume 3, Issue 5 May 2025  ISSN (E): 2938-3757 

 

1 | P a g e  
 
 

WAYS TO INCREASE THE RESISTANCE OF 

CONCRETE PRODUCTS TO THE INFLUENCE 

OF AQUATIC ENVIRONMENT 
Ahadova Dllfuza Abror qizi  

Student, Bukhara State Technical University 

Uzbekistan, Bukhara 

 

Safarova Ruxshona Ulug‘bek qizi 

Student, Bukhara State Pedagogical Institute, 

Uzbekistan, Bukhara 

 

Bekov Ulug‘bek Safarovich 

Assistant to the Bukhara State Technical University, 

Uzbekistan, Bukhara 

 

Abstract 

The main factors affecting the physical and mechanical properties of concrete are density and 

porosity, that is, the relationship between their volume and the properties of the components of 

the material. The main technical characteristics of the material, such as its strength and resistance 

to various conditions, depend on them. The water resistance of materials can be increased by 

increasing the density and strength of the materials by injecting solutions (cementation, silicate, 

bituminous, rubberizing, injection of polymer materials), as well as by treating the surfaces of 

materials with organosilicon polymer materials or by hydrophobizing and fluting. 
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Introduction 

In modern construction products, cement-containing materials are the main materials used for 

various purposes, for example: as construction and decorative materials resistant to high 

temperatures and high strength. All this makes them the most versatile building material. 

Concrete is formed as a result of hardening and compaction of a mixture consisting of solid 

fillers, water, binders, plasticizers and additives, which have characteristic properties of a certain 

class. The areas of application of concrete with high physical and mechanical properties are 

constantly developing, and the growth of innovative technologies in the field of materials science 

contributes to a further increase in demand for such materials. 

The main factors affecting the physical and mechanical properties of concrete are the density and 

porosity properties, that is, the relationship between their volume and the properties of the 
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components of the material. The main technical characteristics of the material, such as its 

durability and resistance to various conditions, depend on them. 

The water resistance of materials can be increased by increasing the density and strength of the 

materials by injecting solutions (cementation, silicate, bituminous, rubberization, injection of 

polymer materials), as well as by treating the surfaces of materials with organosilicon polymer 

materials or by hydrophobization and fluting. 

The cementation process involves adding a cement mixture to the drilled pores of the structure, 

which leads to an increase in its density and water resistance, corrosion resistance. 

The silicate method involves adding liquid glass to the pores of the structure, followed by the 

addition of a solution of calcium chloride, which reacts with the liquid glass to form a compacted 

precipitate of poorly soluble calcium hydrosilicate and insoluble silica gel. 

Bituminization is a process of pouring bitumen, which is an effective method of making materials 

waterproof and corrosion-resistant. The resistance of bitumen to chemical influences increases 

the resistance of concrete to aggressive environments and, first of all, to washing. A significant 

disadvantage of bituminization is its limitation to its implementation on wet surfaces. 

Tarring is the addition of an aqueous solution of urea resin, which hardens with the addition of 

a hardener that is not aggressive to the cement-containing material. Tarring is an effective 

method of increasing the density and water resistance of materials with small pores and no water 

filtration. 

Hydrophobization of the surface of the material is used to protect this material from precipitation 

in conditions of high humidity. The following are used for waterproofing: aqueous emulsions 

with a solution of organosilicon liquids; aqueous solutions with a mixture of organosilicon 

compounds. 

Providing the surface of cement-containing materials with a liquid is based on the interaction 

between free lime and solutions of silicate salts of light metals, which, when reacting with 

calcium carbonate, form insoluble products that settle in the pores and are squeezed out of the 

material. 

Also, various modifiers, mainly epoxy-based polymer materials, have become widely used to 

improve the durability of cement-containing materials. 

A protective coating is important for protecting concrete materials in various conditions. The 

effective operation of protective coatings for concrete materials can be achieved due to: 

✓ Resistance to external aggressive environments; 

✓ The coating must be invariable in relation to the protected material; 

✓ Adhesion to the concrete surface and its strength properties; 

✓ Achieving the required thermal insulation properties. 

There are various types of protective coatings for the protection of building materials: 

➢ Paint and varnish coatings, which are used to protect the material from aggressive 

atmospheric phenomena, gases and vapors; 

➢ Coatings and putty coatings, as well as coatings applied by spraying, are used to protect 

against the aggressive effects of the atmosphere, moisture and water. 

➢ Wrapping materials such as rubber, polyethylene, polyisobutylene are used to protect 

structures from atmospheric influences, as well as moisture and water. 
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➢ Undercoatings, which can include priming, puttying, adhesive materials and surface 

coatings. 

To implement anti-corrosion protection measures, it is first necessary to determine the purpose 

of the structures, as well as the degree of exposure to aggressive factors on them. Structures must 

meet the following conditions: 

a) The surfaces of the structure should not have irregularities, protrusions, voids and sharp edges. 

Provided that the thicknesses are smooth and there are no small depressions, the surface 

unevenness should not exceed 1-2 mm. All corners, edges and sharp transitions should be 

rounded to a radius of 5 - 20 mm; 

b) If there are large protrusions or uneven areas on the surface of the structure, they should be 

leveled or removed. Small depressions should be removed by laying with cement-sand mixtures 

or Portland cement mixtures. If large depressions and swellings have formed on the surface of 

the product, they should be filled with cement-sand mixtures or cement mixtures with fine 

crushed stone as a filler. To apply protective coatings to the surface of the product, it is necessary 

to wait for its shrinkage. 

c) the concrete surface should not be exposed to water from the side opposite to the protected 

one, in this case it should be protected by applying waterproofing coatings; 

d) the structure should be open for inspection and repair of the coating. 

Effective methods for increasing water resistance include the use of additives. 

 

Table 1 Classification of additives. 

1. Plasticizing  

1 2 3 

Superplasticizing Plasticization of mixtures 
Increasing mobility 

Plasticizing 

2. Water-reducing 

Superwater-reducing Reducing water requirement 

of mixtures 
Reducing amount of mixing water 

Water-reducing 

3. Increasing air-gas content 

1 2 3 

Air-entraining, gas-forming, 

foaming 

Air entrainment, gas 

evolution 

Increasing volume of air (gas) in 

mixtures of heavy and fine-grained 

concretes and mortars. Ensuring the 

value of the utilization factor of the 

pore-forming additive 

Strength-increasing 

Increasing the strength of 

concretes and mortars at the 

design age 

Increasing the strength of concretes 

and mortars at the design age 

Reducing permeability 
Reducing the permeability 

of concretes and mortars 

Increasing the grade of concretes 

and mortars for water resistance 

Increasing corrosion resistance 

Increasing the corrosion 

resistance of concretes and 

mortars under the influence 

of various aggressive 

environments 

Increasing the resistance of 

concretes and mortars in relation to: 

- to corrosive - active environments 

- to internal corrosion 

Hydrophobic 

Imparting water-repellent 

properties to concretes and 

mortars 

Reducing water absorption of 

concretes and mortars. 

Hydrophobic ability of the additive 
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Based on the above considerations, the durability of cement-based materials and concrete 

materials can be improved by protecting them, that is, by adding modifiers, superplasticizers, 

and plasticizers to their composition. As a result, the strength of concrete can be increased and it 

can be protected from corrosion. 

 

References 

1. Bekov U. et al. Influence of the nature of solvents on the spectroscopic properties of some 

vanadyl complexes //BIO Web of Conferences. – EDP Sciences, 2024. – Т. 105. – С. 02006. 

2. Уринов Ж.Р., Беков У.С. Оценка длительной прочности неавтоклавных ячеистых 

бетонов // Фан ва технологиялар тараққиёти илмий–техникавий журналнал. – 2024. – Т. 1. 

– С. 51-56. 

3. Беков У. С. Квантово-химические расчёты зарядов олигоэтилентриэтоксисилана-как 

основа устойчивости промежуточного и переходного состояний //Universum: химия и 

биология. – 2020. – №. 11-1 (77). – С. 78-80. URL: 

https://7universum.com/ru/nature/archive/item/10846 

4. Беков У. С. О внедрении безотходных технологий в кожевенно-меховой 

промышленности //Universum: технические науки. – 2020. – №. 6-3 (75). – С. 9-11. 

5. Беков У., Қодиров Ж. Гидрофобные свойства пластицированного гипса полученоно с 

использованием органического полимера на основе фенолформальгида //Естественные 

науки в современном мире: теоретические и практические исследования. – 2022. – Т. 1. – 

№. 25. – С. 23-26. https://doi.org/10.5281/zenodo.7344600 

6. Беков У. С. Флуоресцентные реакции ниобия и тантала с органическими реагентами 

//Universum: химия и биология. – 2020. – №. 5 (71). – С. 47-49. URL: 

http://7universum.com/ru/ nature/archive/item/9350 

7. Беков, У. С. Влияние способов переработки и внешних факторов на свойства 

дисперсно-наполненных полимеров / У. С. Беков // Современные материалы, техника и 

технология : Материалы 3-й Международной научно-практической конференции, Курск, 

27 декабря 2013 года / Ответственный редактор Горохов А.А.. – Курск: Закрытое 

акционерное общество "Университетская книга", 2013. – С. 88-90. – EDN SBFUXR. 

8. Safarovich B. U. et al. Using sunlight to improve concrete quality //Science and pedagogy 

in the modern world: problems and solutions. – 2023. – т. 1. – №. 1. 

http://woconferences.com/index.php/SPMWPS/article/view/155 

9. Фатоев И. И., Беков У. С. Физико-химическая стойкость и механические свойства 

компоноров с реакционноспособными наполнителями в жидких агрессивных средах 

//Теоретические знания–в практические дела [Текст]: Сборник научных статей. – С. 111. 

10. Safarovich B. U., Khaidarovich K. Z. Type of creep deformations of cellular concrete 

obtained by a non-autoclave method at low stresses //Horizon: Journal of Humanity and Artificial 

Intelligence. – 2023. – Т. 2. – №. 4. – С. 81-85. 

https://univerpubl.com/index.php/horizon/article/view/996 

11. Зайниев Х. М., Беков У. С. Изучение силовых соотношений при алмазной глуженке.–

2023 [Электронный ресурс]. 

https://7universum.com/ru/nature/archive/item/10846
https://doi.org/10.5281/zenodo.7344600
http://woconferences.com/index.php/SPMWPS/article/view/155
https://univerpubl.com/index.php/horizon/article/view/996


Volume 3, Issue 5 May 2025  ISSN (E): 2938-3757 

 

5 | P a g e  
 
 

12. Беков У. С. и др. Состав и свойства вяжущих ведущих марок //Journal of new century 

innovations. – 2023. – Т. 31. – №. 2. – С. 67-72. 

http://www.newjournal.org/index.php/new/article/view/7870 

13. Telmanovich M. U. et al. Betonga issiqlik bilan (termo) ishlov berish uchun quyosh 

energiyasidan foydalanish istiqbollari //Образование наука и инновационные идеи в мире. – 

2023. – Т. 26. – №. 2. – С. 115-121. http://www.newjournal.org/index.php/01/article/view/8380 

14. Беков У. С., Хайдарович Қ. Ж. Действие напряжения в средах на долговечность и 

скорость установившейся ползучести полиметилметакрилата //Research journal of trauma 

and disability studies. – 2023. – Т. 2. – №. 8. – С. 1-6. 

http://journals.academiczone.net/index.php/rjtds/article/view/1195 

15. Khudoyorovich A. E., Safarovich B. U. Study of the Dependence of Reaction Sensitivity on 

the Chemistry of Complex Formation //Czech Journal of Multidisciplinary Innovations. – 2022. 

– Т. 4. – С. 52-54. 

16. Беков У. С., Долговечность Х. Қ. Ж. скорость установившейся ползучести 

выдержанных в жидких средах образцов полиметилметакрилата при изгибе //Research 

Journal of Trauma and Disability Studies. – 2023. – Т. 2. – №. 8. – С. 7-11. 

17. Safarovich B. U. et al. Prevention of loss of cement activity during transportation and 

storage//Web of Discoveries: Journal of Analysis and Inventions. – 2024. – Т. 2. – №. 12. – С. 

25-31. 

18. Muhiddinovich Z. K., Safarovich B. U. Study of force dependences in diamond ironing.–

2023 [Электронный ресурс]. 

19. Беков У. С. Хайдарович ҚЖ Физико-механические свойства пластицированного 

гипса полученого на основе фенолформальгида //Principal issues of scientific research and 

modern education. – 2022. – Т. 1. – №. 8. – С. 67-72. 

 

http://www.newjournal.org/index.php/new/article/view/7870
http://www.newjournal.org/index.php/01/article/view/8380
http://journals.academiczone.net/index.php/rjtds/article/view/1195

