
 

ISSUE  

1, 2024 Vol. 2 

ISSN 

3030-3893 



 

 

 

 

 

ISSN 3030-3893 

VOLUME 2, ISSUE 1 

APRIL, 2024 

 

 
engineer.tstu.uz 

  



3  

engineer.tstu.uz A bridge between science and innovation 
 

TASHKENT STATE TRANSPORT UNIVERSITY 

ENGINEER 
INTERNATIONAL SCIENTIFIC JOURNAL 

VOLUME 2, ISSUE 1 APRIL, 2024 

EDITOR-IN-CHIEF 

SAID S. SHAUMAROV 
Professor, Doctor of Sciences in Technics, Tashkent State Transport University 

Deputy Chief Editor 

Miraziz M. Talipov 
Doctor of Philosophy in Technical Sciences, Tashkent State Transport University 

 

 

Founder of the international scientific journal “Engineer” – Tashkent State Transport 

University, 100167, Republic of Uzbekistan, Tashkent, Temiryo‘lchilar str., 1, office: 465, e-mail: 

publication@tstu.uz.  

The “Engineer” publishes the most significant results of scientific and applied research 

carried out in universities of transport profile, as well as other higher educational institutions, 

research institutes, and centers of the Republic of Uzbekistan and foreign countries.  

The journal is published 4 times a year and contains publications in the following main 

areas: 

• Engineering; 

• General Engineering; 

• Aerospace Engineering; 

• Automotive Engineering; 

• Civil and Structural Engineering; 

• Computational Mechanics; 

• Control and Systems Engineering; 

• Electrical and Electronic Engineering; 

• Industrial and Manufacturing Engineering; 

• Mechanical Engineering; 

• Mechanics of Materials; 

• Safety, Risk, Reliability and Quality; 

• Media Technology; 

• Building and Construction; 

• Architecture. 
 

 

 

Tashkent State Transport University had the opportunity to publish the international 

scientific journal “Engineer” based on the Certificate No. 1183 of the Information and Mass 

Communications Agency under the Administration of the President of the Republic of Uzbekistan. 

ISSN 3030-3893. Articles in the journal are published in English language. 

 

 

  

  



Journal Engineer           ISSN: 3030-3893       Volume:2| Issue: 1 | 2024 
 

 6 

A bridge between science and innovation engineer.tstu.uz  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

M.M. Talipov, G.D. Talipova 
Welding of metals with accompanying preheating..7 

 

M. Yakubov, S. Norjigitov, I. Karimov,  

U. Mukhtorov 

Improving monitoring and diagnostics of wear of 

contact wire of electrified railways…....................10 

 

S.A. Ahmadov, D. V. Khaydarova, G.A. 

Suleymanova 

Effect of microsilica supplement on workability and 

density of equally moveable flow concrete and 

concrete strength………………………....................13 

 

A.A Khodjayev, I.S. Karimjonov 

Comparative analysis of various types of enclosing 

structures` effectiveness on multi-storey reinforced 

concrete frame buildings for conditions of Central 

Asia…………………………………………………….17 

 

 

 

 

 

 

 

 

 



Journal Engineer           ISSN: 3030-3893       Volume:2| Issue: 1 | 2024 
 

 
                                                                          13     April, 2024 

https://t.me/tdtuilmiynashrlar  A bridge between science and innovation 

 

Effect of microsilica supplement on workability and density of equally 

moveable flow concrete and concrete strength 

S.A. Ahmadov1 a, D. V. Khaydarova1 b, G.A. Suleymanova1 c 
1Tashkent state transport university, Tashkent, Uzbekistan 

 
Abstract: The article examines the possibility of improving the concrete composition, by introducing the 

component of microsilica, in order to reduce the consumption of cement in concrete and, consequently, 

its cost. The result of using a mixture based on Portland slag cement (M 400) of Magnitogorsk Cement 

and Refractory Plant is described. The composition of concrete also included the following: porphyritic 

gravel GOP MMK fraction 10 - 20 mm; sand river fraction 0,16 - 5 mm; mixing water from the municipal 

water supply system and microsilica of the Chelyabinsk electrometallurgical plant with SiO2 content of 

65- 83.38%. The authors reviewed the effect of microsilica on the strength of equally moveable concrete 

and the effect of microsilica on the properties of equally moveable mixtures and concrete. It was found 

that the addition of microsilica in an amount of 5 ... 15% of the weight of cement density of equally 

mobile, including concrete decreases by 80 ... 85 kg/m3; mix workability decreases from 5 to 0 cm; the 

strength of the concrete increases by 45 ... 90% – for steamed concrete; and by 19 ... 40% – for concrete 

hardening in normal conditions. 

According to the work results, saving of cement in concrete of B15...B25 class due to the introduction of 

microsilica may amount to 41 to 183 kg/m3, depending on curing conditions and the properties of 

concrete mixtures. The authors conclude that there are real prerequisites for the systematic organization 

of industrial production of new thermal insulation materials on an industrial scale using regional 

resources. 
Keywords: microsilica, concrete mixes, cement, strength, mobility 

 
1. Introduction 

Many foreign researchers are engaged in the search for 

new materials and concreting technologies [1], [2], [3]. A 

number of foreign researchers, guided by the idea of 

recycling raw materials, are looking for ways to use unusual 

materials as additives. It is proposed, for example, to 

introduce the ash of Khyber-Pakhtunkhwa rice husk (RHA) 

into the mixture to improve the mechanical properties of 

cement [4], use rubber fillers [5] and so on. The direction of 

promising research is the use of new powder-type composite 

materials in the process of additive construction of 

residential and public buildings [6]. The strength properties 

of materials are one of the main indicators of quality and 

reliability, and calculating the risk of accidents and failure of 

structural parts in production helps to anticipate and avoid 

negative consequences [7]. The relevance of the study is due 

to the development of construction technologies, the search 

for optimal economic investments and the need to improve 

them in accordance with the condition of using available 

regional materials. 

2. The main part 

The mineral resource base for the production of modern 

refractories in the region is represented by such raw 

materials as graphite, magnesite, high-alumina raw materials 

(in particular, based on minerals of the sillimanite group 

containing 62.9% Al2O3 and 37.1% SiO2), high-quality 

natural magnesia silicate raw materials (for example, 

 
a   https://orcid.org/0009-0007-0925-0101 
b   https://orcid.org/0009-0000-9528-842X 
c   https://orcid.org/0009-0000-0992-9404 

serpentinites), dolomite (more than 15 deposits), chromites, 

zircon (more than 10 deposits and ore occurrences 

containing zircon as the main useful mineral or as a satellite 

mineral in complex ores), pyrophylite, alumothermal slags 

[8], [9]. There are real prerequisites for the systematic 

organization of industrial production of new thermal 

insulation materials on an industrial scale using regional 

resources. 

Recently, there has been increasing interest in the 

problem of reducing cement consumption in concrete and, 

consequently, its cost. One of the ways to reduce the 

consumption of cement in concrete is to modify it with silica. 

Russian researchers have established the positive effect of 

microsilicon on the formation of the structure of expanded 

clay concrete [10], the use of microsilicon makes it possible 

to obtain concrete with high performance characteristics and 

unique structural capabilities from ordinary materials [11]. 

For example, the use of microsilicon provides the possibility 

of creating highly efficient thermal insulation using, among 

other things, shotcrete technology, which has a positive 

effect on reducing economic costs [12], [13]. 

Previously, the effectiveness of the addition of silica in 

concretes of classes B15...B25 with a mark for workable P1 

obtained on the basis of slag-portland cement (SHPTS) [14], 

[15], [16]. 

The following materials were used in the work: 

Slag Portland cement CEM III/A-Sh 32.55 (M 400, SHP 

400) Magnitogorsk Cement and Refractory Plant, 

characterized by the content of C3S, C2S, C3A and C4AF in 

clinker – 62.5, 9.4, 8.2 and 13.2%, meeting the requirements 
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of GOST 31108-2020. The building properties of SHPTS 

400 are shown in the table (Table 1). 

Table 1 

Building properties of SHPTS 400

 
Porphyritic crushed stone of MMK PJSC of a fraction of 

10 - 20 mm. 

Sand of the river fraction of 0.16 – 5 mm. The physical and 

mechanical characteristics of the fillers are presented in the 

tables (Table 2.3). The properties of crushed stone were 

determined according to GOST 8269.0-97, sand – according 

to GOST 8735-88. 

Table 2 

Physical and mechanical properties of fillers

 
The shut-off water from the municipal water supply 

system meets the requirements of GOST 23732-2011. 

Silica from the Chelyabinsk Electrometallurgical Combine 

with a SiO2 content of 65-83.38%. 

The research used concrete compositions with the initial 

compositions shown in the table (Table 2). 

Table 3 

Initial compositions of concrete mixtures

 
Studies of the effect of microsilicon on workability, 

density of concrete mixtures and strength of concrete were 

carried out according to two schemes: 

 microsilicon was introduced into the initial compositions of 

concrete mixtures in the amount of 0; 5; 10 and 15% by 

weight of cement; 

Figure 2. Effect of microsilica on the strength of 

concrete of class B15: 

1 – strength of steamed concrete; 2 – strength of 

concrete hardening under normal conditions. 

Microsilicon was introduced into the initial 

compositions of concrete mixtures, as well as water and 

cement were added (while maintaining the water-cement 

ratio at constant levels) for maintaining workability at a 

given level (cone draft 3-5 cm). 

The concrete mix was prepared by hand. Silica and 

cement were pre-mixed in a round-bottomed bowl until 

visible uniformity. The mixing time of the concrete mix 

components was at least 5 minutes. 

The workability and density of the concrete mix were 

determined according to GOST 10181-2014. 

Six cube samples with an edge of 10 cm were formed 

from each composition of the concrete mixture. The sealing 

was performed on a standard vibration platform according to 

the standard mode for 15...20 seconds (in depending on the 

workability of the concrete mix). The compressive strength 

was determined according to GOST 10180-2012 on the 

PGM-500 test press. 

To maintain the set parameters of workability and water-

cement ratio, with an increase in the addition of silica, the 

consumption of mixing water and cement was increased. 

The actual compositions of concrete mixtures with different 

silica content and their properties are shown in the table 

(Table 3). 

Table 4 

The effect of microsilicon on the properties of equally 

mobile mixtures and concrete

 
Graphical dependences of the density and workability of 

the concrete mix, as well as the strength of concrete on the 

content of silica are shown in the figures (Fig. 1,2,3). 

 
Figure 1. The effect of microsilicon on the density of 

equally mobile concrete mixtures: 

- concrete of class B15; - concrete of class B25 

 
Figure 3. The effect of microsilicon on the strength of 

equally mobile concrete of class B25: 

1 – the strength of steamed concrete; 2 – the strength of 

concrete hardening under normal conditions 
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The projected cement savings in equally mobile and equally 

strong concretes are shown in the table (Table. 5) and in the 

figure (fig. 4).  

Table 5 

Projected costs and savings of cement in equally mobile 

and equally strong concretes 

 
Note: * - according to GOST 26633-2015, the consumption 

of slag–portland cement in structures made of heavy non-

reinforced concrete operating under atmospheric conditions 

should not be lower than 170 kg/m3, and in conventional 

reinforced ones - not lower than 240 kg/m3 

 
Figure 4. Projected cement costs in equally mobile and 

equally strong concretes with different silica content: 

1, 2 – class B15 concretes; 3, 4 – class B25 concretes; 1, 3 

– cement costs in steamed 

concretes; 2, 4 – cement costs in concretes hardening 

under normal conditions 

From the above data it can be seen: 

- the introduction of silica into the concrete mixture is 

accompanied by a decrease in its density by 80-85 kg/m3. 

The higher the absolute content of silica in the concrete 

mixture, the lower its density. This is due to the air 

entrainment and low silica grains; 

- the introduction of silica into the concrete mixture is 

associated with some loss of workability. Thus, for concretes 

of class B15...B25 with a cone draft of 5 cm with the 

introduction of 40 kg/ m3 of silica, the mobility decreases to 

0 cm. This is due to an increase in the water demand of 

concrete mixtures due to an increase in the content of 

superfine particles in the mixture; 

- the introduction of silica into the concrete mixture 

causes an increase in the strength of concrete. The strength 

of steamed concrete with a silica content of 5...15% by 

weight of cement increases by 45... 90%, and the strength of 

concrete hardening under normal conditions increases by 

19...40%. A more intensive increase in strength during 

steaming is associated with a higher hardening temperature 

(with a greater reactivity of silica at elevated temperatures). 

- the projected cement costs in equally mobile and 

equally strong concretes are reduced by 85...183 kg/m3 – for 

steamed concretes and by 41...91 kg/m3 – for concretes 

hardening in 

 

- normal conditions. Due to the reduction in cement 

consumption in class B15 concretes below acceptable 

values, the introduction of silica into steamed concretes of 

low classes is not advisable. 

3. Conclusion  

It is established that with the addition of silica in the 

amount of 5 ...15% by weight of cement, the density of 

equally mobile, including concrete, decreases by 80 ... 85 kg 

/ m3; the workability of the mixture decreases from 5 to 0 

cm; the strength of concrete increases by 45 ... 90% – for 

steamed concrete; and by 19... 40% – for concrete, hardening 

under normal conditions. 

According to the results of the work, the savings of 

cement in concretes of class B15...B25 due to the 

introduction of silica may range from 41 to 183 kg/m3, 

depending on the hardening conditions and properties of 

concrete mixtures. 

There are real prerequisites for the systematic 

organization of industrial production of new thermal 

insulation materials on an industrial scale using regional 

resources. 
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