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Abstract: Issues of development of compositions of injectable 

materials on inorganic basis for underground and transport 
construction are considered in the paper. Inorganic binders for 
aqueous suspensions for strengthening of low-strength sandy and 
debris soils by injection into the fortified massif are proposed. The 
use of silica gel in combination with hydrated lime for injectable 
aqueous suspensions is justified. The influence of superplasticizer 
on the technological properties of suspensions is shown. The 
properties of micro-cement of different compositions are 
presented. Optimal ratios of components were determined. The 
following properties of aqueous suspensions have been studied: 
viscosity, sedimentation and penetrating power. The viscosity was 
up to 40 s, sedimentation up to 1.4%. Soil-concrete obtained by 
injecting the aqueous suspension based on composite binders has 
the compressive strength in the range of 3.3-6.2MPa. 

Keywords: Micro-Cement, Injection, Suspension, Silica Gel, 
Lime, By-Product Of Industry, Superplasticizer, Soil 
Consolidation, Ecology, Environmental Construction.  

I. INTRODUCTION 

Development of underground space and development of 
transport network is a distinctive feature of modern urban 
construction [1-3]. Currently, the problem of soil 
consolidation in new construction, reconstruction and repair 
of existing buildings and structures is relevant [1,4-8]. 
Violation of integrity of structure of consolidated massif of 
soil is inadmissible in the conditions of dense city building at 
technological production. Injection technologies meet this 
requirement. Issues of selection of the composition of 
injection material for soil cementation by injection 
technology are of interest to researchers. The influence of the 
type and dispersion of mineral additives on the technological 
properties of aqueous suspensions (conditional viscosity, 
sedimentation and penetration) has been studied in many 
papers [9-12]. It should be noted that uniform bulk 
impregnation of the soil massif is possible in the case of using 
the micro-cement with a particle size up to 10-16µm for the 
preparation of an aqueous suspension [9,10].  
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The technology of manufacturing micro-cement due to 

grinding is energy-intensive one [10]. This leads to the cost 
rise of materials for injection technology. Thus, the issue of 
application of by-products of industry with the required 
dispersion is relevant. Silica gel formed in the production of 
aluminium fluoride by the interaction of hydrofluosilicic acid 
with aluminium hydroxide can be such a secondary raw 
material. The exclusion of grinding operation in the 
manufacture of micro-cement for injections also leads to 
significant reduction in the cost of soil consolidating 
technology. 

Technologies of water suspensions of micro-cements for 
impregnation of loose or low-strength porous soils are 
actively developing in recent years. Currently, effective 
micro-cements are produced in the world [10]. However, the 
cost of micro-cements is higher than the cost of Portland 
cement of ordinary strength class. 

Micro-cement is obtained by grinding Portland cement 
with a superplasticizer in grinding units. Micro-cement with 
the grain size greater than 16µm is obtained in the case of 
insufficient grinding. The grains with size greater than 16µm 
clog capillaries and pores in the process of injecting the 
suspension into the soil. This slows or stops the injection 
process. It is possible to use an additional operation to 
separate fine fractions with grains of the required size in the 
air flow as shown in the study of fine-ground quartz sand 
[13,14]. Thus, micro-cement that is produced by the 
technology of grinding the original cement with subsequent 
separation into fractions is an expensive material. The use of 
such micro-cement for the preparation of injection materials 
significantly increases the cost of the fixed soil array, i.e. 
soil-concrete. Soil consolidation consists in artificial 
transformation of soil properties under conditions of their 
natural occurrence by different chemical methods [15-19]. 
This allows increasing the strength and reducing the 
deformability of soils by providing adhesion among soil 
particles. It should be noted that soils that are permeable and 
filter water well are most susceptible to intensive 
consolidation. The main methods of solidification are 
cementation, silicification, electrochemical binding, heat 
roasting, solitary, clay alteration and bituminous grouting, etc. 
Injection technologies without  structural damage of soil are 
the most common ways of soil consolidation of bases (Fig. 1). 
Injection suspensions based on micro-cements are used to 
secure the foundations and to strengthen the masonry or 
rubble concrete in the reconstruction or repair of buildings 
[20-27]. 
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Cementation of coarse and sandy soils can be used to create 
anti-filtration curtains that prevent the removal of small 
particles from the foundation base of nearby buildings in the 
case of pumping water from the excavation pit [28-31]. 
The solution of the problem of increasing the strength and 
anti-filtration properties of consolidated massifs, their 
resistance to various aggressive influences while maintaining 
a low cost of work is possible by using injections based on 
micro-cement that consists of silica gel and hydrated lime. 
Silica gel is a waste product. This solves the environmental 
problem. In addition silica gel is a ready-made raw material 
that can be used without further processing to prepare a 
mineral aqueous suspension for injection into the soil. Silica 
gel in aqueous suspension with superplasticizer has fine 
particles smaller than 10 microns. 

 
Figure 1. Scheme of soil consolidation under 

foundation: 1-foundation; 2-soil; 3-consolidated soil 
zone; 4-injector 

Superplasticizers play an important role in injection 
suspensions [32-35]. The use of superplasticizers allows 
regulating the technological properties of aqueous 
suspensions: conditional viscosity, sedimentation and 
penetration. It is necessary to take into account the interaction 
of superplasticizer with mineral micro-particles in order to 
select the quantity of superplasticizer [36-42]. 
The aim of the paper is to study the technological properties 
of injection suspensions based on silica gel, hydrate lime and 
superplasticizer.  

II.  MATERIALS AND METHODS OF RESEARCH 

Hydrate lime for construction of JSC "Uglovsky Lime 
Plant"; silica gel formed in the production of aluminum 
fluoride by the interaction of hydrofluosilicic acid with 
aluminium hydroxide; polycarboxylate-based 
superplasticizer Stachement 2000 were used as the main 
components for injectable suspensions. 

 Compressive strength was determined according to 
standard 30744-2011, conditional viscosity was determined 
according to standard 33762-2016, sedimentation according 
to normative document 39-2-645-81, suspension density was 
determined according to standard 5802-86. 

Water was pumped through a sample of compacted sandy 
soil and then the aqueous suspension of the calculated 
composition at the pressure of 0.4 MPa was pumped. The 
permeation capacity of the aqueous suspension was assessed 
by the nature of the suspension propagation that could be 
observed through a transparent mold during testing. Samples 
of suspension-rich soil hardened under normal conditions and 
were tested at the age of 2 months. 

III.  RESEARCH RESULTS AND DISCUSSION 

Aqueous suspensions with different ratios of silica gel, lime 
and superplasticizer Stachement were prepared with forced 
mixer "Digi Mortar Mixer". The water-to-binder ratio was 
equal to 2.0. 

The requirements for particle size (up to 10µm) as well as 
the requirements for the technological properties of aqueous 
suspension are mandatory criteria for the applicability of 
micro-cement in injection technology. This is the viscosity 
and sedimentation of the suspension particles for 90 minutes. 
Viscosity is characterized by the rate of discharge of the 
suspension from the standard funnel of one litre volume 
(conditional viscosity). It is usually believed that the viscosity 
should not exceed 40 s. The permissible sedimentation of 
particles in the suspension for 90 minutes should not exceed 
2% of the suspension volume. 

All studied suspensions had sedimentation up to 1.4% 
within 90 min as shown in Table 1. This is less than the 
maximum permissible value and indicates a high dispersion 
and water-holding capacity of the studied micro-cement. 

The conditional viscosity of suspensions is presented in 
Table 2. The results showed that suspensions without 
superplasticizer do not meet the requirements for conditional 
viscosity that should be up to 40 s. Consequently, the 
suspensions were prepared in further studies with the addition 
of the superplasticizer in the amount of 0.6% and 1.2% by 
weight of the micro-cement. At the same time, their 
conditional viscosity was in the range of 36-37 s. This is not 
much higher than the water conditional viscosity that is equal 
to 32 s. Such suspensions have a good penetrating ability and 
allow obtaining soil-concrete when injected into sandy soil. 

Table 1. Sedimentation of suspensions 
Composition Sedimentation of suspensions, % 

Ratio of silica gel 
to lime 

Superplas- 
ticizer,% 

Duration of observations, min. 
0 30 60 90 

1:2 0 0 0 1.2 1.3 
1:1 0 0 0 1.2 1.2 
1:2 0.6 0 0.5 1 1.2 
1:1 0.6 0 0.5 0.8 1.0 
1:2 1.2 0 0.8 1.2 1.4 
1:1 1.2 0 0.8 0.8 1.2 

Table 2. Conditional viscosity of suspensions 
Composition Viscosity, sec. Compres-

sive 
strength, 
MPa 

Ratio of 
silica gel 
to lime 

Superplas
-ticizer,% 

Duration of observations, min. 
0 30 60 90 

1:2 0 64 64 62 60 - 
1:1 0 68 66 66 64 - 
1:2 0.6 44 44 42 42 3.5 
1:1 0.6 46 46 46 44 3.3 
1:2 1.2 36 36 37 36 6.2 
1:1 1.2 36 37 37 37 6.0 

 
Low-base calcium hydrosilicates are formed by reaction of 

silica gel with lime [43]. Silica gel contains silica in the active 
form that is able to interact with Ca(OH)2 at room temperature 
to form calcium hydrosilicates by reaction: 

SiO2 + Ca(OH)2 + n(H2O) → H-S-C. 
Calcium hydrosilicates are the main hydration product of 

the studied micro-cement. Calcium hydrosilicates bind sandy 
soil into soil-concrete.  
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Consolidation of soils has different purposes: consolidation 
of unstable soils, construction of ground water cutoffs and 
increase of bearing capacity of the soil for the foundation 
bases [44-50]. The bases under the foundations should have 
increased compressive strength. 

As a rule the consolidated soil under the foundations must 
have strength up to 3-6 MPa and at concentrated load - up to 9 
MPa. The results of tests of soil-concrete samples for 
determining the compressive strength show that the 
developed micro-cement provides the required values of the 
compressive strength according to Table 2. Strength value of 
6.2 MPa for samples based on silica gel and lime with the 
ratio of 1:1 was achieved. The cost per 1m3 of consolidated 
soil is determined by the high cost of micro-cements for 
injection technology that are obtained by additional grinding.  
In this case the cost of silica-based micro-cement will be 
lower since silica gel is a by-product of industry. It is 
necessary to take into account the environmental effect of its 
use as a secondary resource [51-56]. 

IV. CONCLUSIONS 

The use of micro-cement based on silica gel and hydrate 
lime for injection technology of soil consolidation is studied 
in the paper. Technological properties of aqueous suspensions 
with good penetration capability have been obtained. The 
need to select the quantity of superplasticizer to obtain the 
required conditional viscosity and sedimentation was shown. 
Aqueous suspensions based on silica gel and hydrated lime 
had the required technological properties namely low 
conditional viscosity up to 40 s and sedimentation up to 1.4 
%. Soil-concrete obtained by injecting the aqueous 
suspension based on proposed binder had the compressive 
strength in the range of 3.3-6.2 MPa. The developed binder 
has the necessary compressive strength and technological 
parameters and can be used for soil consolidation. Also, the 
use of silica gel solves the problem of environmental 
protection as it is a by-product of industry. 

REFERENCES 

1. Ulitsky, V., Bogov, S. (2019). Restoration engineering of historic 
structures: Case study of building 12 on New Holland Island in 
Saint-Petersburg. Geotechnics Fundamentals and Applications in 
Construction: New Materials, Structures, Technologies and 
Calculations, 390. 

2. Smirnov, V. I., Vidyushenkov, S. A., Bushuev, N. S. (2019). 
Stress-strain state of elastic base under circular foundation. Geotechnics 
Fundamentals and Applications in Construction: New Materials, 
Structures, Technologies and Calculations, 341. 

3. Alpysova, V. A., Bushuev, N. S., Shkurnikov, S. V., Shulman, D. O. 
(2017). The Impact of Engineering-geologic Conditions on the 
Development of Railway Subgrade Design Solutions. Procedia 
engineering, 100(189), 752-758. 

4. Njock, P. G. A., Chen, J., Modoni, G., Arulrajah, A., Kim, Y. H. (2018). 
A review of jet grouting practice and development. Arabian Journal of 
Geosciences, 11(16), 459. 

5. Xiao, K., Ma, J., Hu, X., Dong, Y., Tian, Y. (2019). Influence of Curing 
Condition on Properties of Solidified Clay in Landfill Leachate 
Environment. Environmental Progress & Sustainable Energy. 

6. Pushkarev, A., Podoprigora, N., Dobromirov, V. (2018). Methods of 
providing failure-free operation in transport infrastructure objects. 
Transportation research procedia, 36, 634-639. 

7. Haeri, H., Sarfarazi, V., Zhu, Z., Marji, M. F., Masoumi, A. (2019). 
Investigation of shear behavior of soil-concrete interface. Smart 
Structures and Systems, 23(1), 81-90. 

8. Akin, M., Akkaya, İ., Akin, M. K., Özvan, A., Ak, Y. (2019). Impact of 

Jet-Grouting Pressure on the Strength and Deformation Characteristics 
of Sandy and Clayey Soils in the Compression Zone. KSCE Journal of 
Civil Engineering, 1-13. 

9. Alimov, L., Kharchenko, I., Voronin, V. (2017). Nanomodified 
compositions based on finely dispersed binders for soil reinforcement. 
In MATEC Web of Conferences (Vol. 106, p. 02004). EDP Sciences. 

10. Kharchenko, I., Murtazaev, S. A., Abuhanov, A., Nahaev, M. (2016). 
Optimization of  EFDB «Mikrodur» Сomposition with Complex Fillers 

of Natural and Technogenic Origin. International Journal of 
Environmental and Science Education. 

11. Menejljuk, O. I., Petrovsky, A. F., Borisov, O. O., Babij, I. M. (2016). 
Study of horizontal screen strength created by injection technology 
cement binder based. Bulletin of Prydniprovs’ ka State Academy of 

Civil Engineering and Architecture, (9), 29-35. 
12. Xiao, S., Suleiman, M. T., Al-Khawaja, M. (2019). Investigation of 

effects of temperature cycles on soil-concrete interface behavior using 
direct shear tests. Soils and Foundations. 

13. Smirnova O. Concrete mixtures with high-workability for ballastless 
slab tracks. Journal of King Saud University-Engineering Sciences, 
2017, 29(4), 381-387  

14. Kazanskaya L.F., Isakovsky V.I., Fadeeva S.A. Technological 
Properties of Self-Compacting Concrete Mixtures with Ground Quartz 
Sand. International Journal of Innovative Technology and Exploring 
Engineering, 2019, Volume 8 Issue 12, pp.799-803 

15. Rao, S., Deepak, G. B., Rao, P. R., Anbazhagan, P. (2017). Influence of 
physico-chemical components on the consolidation behavior of soft 
kaolinites. Acta Geotechnica, 12(2), 441-451. 

16. Wu, D., Xu, W., Tjuar, R. (2015). Improvements of marine clay slurries 
using chemical–physical combined method (CPCM). Journal of Rock 
Mechanics and Geotechnical Engineering, 7(2), 220-225. 

17. Mengue, E., Mroueh, H., Lancelot, L., Eko, R. M. (2017). 
Physicochemical and consolidation properties of compacted lateritic 
soil treated with cement. Soils and Foundations, 57(1), 60-79. 

18. Alrubaye, A. J., Hasan, M., Fattah, M. Y. (2016). Improving 
geotechnical characteristics of kaolin soil using silica fume and lime. 
Special Topics & Reviews in Porous Media: An International Journal, 
7(1). 

19. Zhilkina, T., Sychugov, S., Gumeniuk, A., Mackevicius, R., Turchin, 
V., Vasilev, V., ... & Ilinsky, A. (2018). Technology of soil stabilization 
with cement-sand grouting mortar with optimal aggregate grading. In 
MATEC Web of Conferences (Vol. 193, p. 05046). EDP Sciences. 

20. Mackevičius, R., Sližytė, D., Zhilkina, T. (2017). Influence of calcite 

particles on mechanical properties of grouted sandy soil. Procedia 
Engineering, 172, 681-684. 

21. Marčiulaitis, V., Sližytė, D., Mackevičius, R., Zhilkina, T. (2015). 

Research of cement additives influence on the properties of soilcrete. 
Engineering Structures and Technologies, 7(3), 140-145. 

22. Kharitonov, A., Ryabova, A., Pukharenko, Y. Modified GFRC for 
durable underground construction. Procedia engineering, 2016, 165, 
1152-1161. 

23. Kazanskaya L.F., Belentsov Y.A. Methods of assessing the strength of 
masonry to ensure the reliability of reconstructed structures. 
International Journal of Innovative Technology and Exploring 
Engineering, 2019, Volume 8, Issue 10, pp.3435-3439 

24. Kharitonov, A. M., Y. M. Tikhonov, Y. A. Belentsov. (2019). Influence 
of concrete strength evaluation method accuracy on reliability levels of 
geotechnical structures. Geotechnics Fundamentals and Applications in 
Construction: New Materials, Structures, Technologies and 
Calculations, (2019): 135. 

25. Ryabova A., Kharitonov A., Matveeva L., Shangina N., Belentsov Y. 
(2018) Research on Long-Term Strength of Glass-Fiber Reinforced 
Concrete. In: Murgul V., Popovic Z. (eds) International Scientific 
Conference Energy Management of Municipal Transportation Facilities 
and Transport EMMFT 2017. Advances in Intelligent Systems and 
Computing, vol 692. Springer, Cham 

26. Belentsov, Y., Shangina, N., Larisa, M., Kharitonov, A. (2017). 
Brickwork structure influence on reliability of structures being 
constructed. In IOP Conference Series: Earth and Environmental 
Science (Vol. 90, No. 1, p. 012086). IOP Publishing. 

27. Benbouras, M. A., Kettab, R. M., Zedira, H., Debiche, F., Zaidi, N. 
(2018). Comparing nonlinear regression analysis and artificial neural 
networks to predict geotechnical parameters from standard penetration 
test. Urbanism. Architecture. Constructions, 9(3), pp. 275-288 

 
 
 
 



 
Micro-Cement for Injection Consolidation of Base Soils  

2176 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A6142129219/2019©BEIESP 
DOI: 10.35940/ijitee.A6142.129219 
Journal Website: www.ijitee.org 

uthor-2 Photo 

 

 

 
 

28. Giyasov, A. (2018). Architectural-planning and constructive structures 
of residential buildings and buildings on complex terrain. In IOP 
Conference Series: Materials Science and Engineering (Vol. 365, No. 2, 
p. 022024). IOP Publishing. 

29. Shukurov, I. C., Giyasov, A., Slepnev, P. A. (2018). The residential area 
for mountain elevation settlements choice with the given structural 
features of the houses. In IOP Conference Series: Materials Science and 
Engineering (Vol. 365, No. 2, p. 022010). IOP Publishing. 

30. Sabri, M.M., Shashkin, K.G., Zakharin, E. Ulybin, A.V. Soil 
stabilization and foundation restoration using an expandable 
polyurethane resin. Magazine of Civil Engineering. 2018. 82(6). pp. 
68–80. 

31. Giyasov, A., Tuskaeva, Z.R., Giyasova, I.V. (2018). Complex 
landscapes peculiarities use for sustainable development of mountain 
territories.  4 (38). pp. 558-565 

32. Plugin, A., Dedeneva, E., Kostyuk, T., Bondarenko, D., & Demina, O. 
(2017). Formation of structure of high-strength composites with account 
of interactions between liquid phase and disperse particles. In MATEC 
Web of Conferences (Vol. 116, p. 01010). EDP Sciences. 

33. Namsone, E., Sahmenko, G., Namsone, E., Namsone, E., & Korjakins, 
A. (2019). Research on Properties of Composites Based on Magnesium 
Binders. In Proceedings of the 12th International Scientific and 
Practical Conference. Volume I (Vol. 192, p. 197). 

34. Ibragimov, R. A., Korolev, E., Kayumov, R. A., Deberdeev, T. R., 
Leksin, V. V., Sprince, A. (2018). Efficiency of activation of mineral 
binders in vortex-layer devices. Magazine of civil engineering, 82(6), 
191-198. 

35. Plugin, A. A., Pluhin, O. A., Borziak, O. S., & Kaliuzhna, O. V. (2019). 
The Mechanism of a Penetrative Action for Portland Cement-Based 
Waterproofing Compositions. In International Conference Current 
Issues of Civil and Environmental Engineering Lviv-Košice–Rzeszów 
(pp. 34-41). Springer, Cham. 

36. Smirnova O. M. Evaluation of superplasticizer effect in mineral disperse 
systems based on quarry dust . International Journal of Civil 
Engineering and Technology, 9(8), 2018, pp. 1733-1740. 

37. Smirnova O.M. Development of Classification of Rheologically Active 
Microfillers for Disperse Systems With Portland Cement and 
Superplasticizer. International Journal of Civil Engineering and 
Technology, 9(10), 2018, pp. 1966–1973.  

38. Smirnova O.M. Compatibility of Portland cement and 
polycarboxylate-based superplasticizers in high-strength concrete for 
precast constructions. Magazine of Civil Engineering, No. 6, 2016. 
pp.12-22. 

39. Kazanskaya L., Privalov N., Privalova S. (2019), Fine ground 
granulated blast furnace slag for saving quantity of binder, E3S Web of 
Conferences,  110, p.01055. 

40. Savaş, H. (2016). Consolidation and swell characteristics of dispersive 
soils stabilized with lime and natural zeolite. Science and Engineering of 
Composite Materials, 23(6), 589-598. 

41. Latifi, N., Marto, A., Eisazadeh, A. (2016). Physicochemical behavior 
of tropical laterite soil stabilized with non-traditional additive. Acta 
Geotechnica, 11(2), 433-443. 

42. Ocampo, S. E. A., Gomez, A. L. (2018). U.S. Patent Application No. 
15/777,440. 

43. Vetter, M., Gonzalez-Rodriguez, J., Nauha, E., Kerr, T. (2019). The use 
of Raman spectroscopy to monitor phase changes in concrete following 
high temperature exposure. Construction and Building Materials, 204, 
450-457. 

44. Manyakhin, I. V., Mangushev, R. A. (2019). Stability of slopes under 
exposure to soil wetting. Geotechnics Fundamentals and Applications in 
Construction: New Materials, Structures, Technologies and 
Calculations, 172. 

45. Mangushev, R. A., Konyushkov, V. V., Usmanov, R. A., Kirillov, V. M. 
(2019). Experimental studies of soil base deformations under the model 
of flexible bottom of steel vertical tanks. Geotechnics Fundamentals and 
Applications in Construction: New Materials, Structures, Technologies 
and Calculations, 165. 

46. Mangushev, R., Osokin, A. (2017). Construction of deep foundation 
ditch under a reconstructed multi-storey building on the main avenue of 
St. Petersburg. Procedia engineering, 189, 622-629. 

47. Lanko, S. V., Kondratieva, L. N., Evstratov, A. V., Derendyaev, A. V. 
(2019). Impact of artificial footing in pile-adjacent zone on operation of 
laterally-loaded single pile foundation. Geotechnics Fundamentals and 
Applications in Construction: New Materials, Structures, Technologies 
and Calculations, 150. 

48. Mangushev, R. A., Osokin, A. I., Garnyk, L. V. (2016). Experience in 
preserving adjacent buildings during excavation of large foundation pits 

under conditions of dense development. Soil Mechanics and Foundation 
Engineering, 53(5), 291-297. 

49. Mangushev, R., Rybnov, E., Lashkova, E., Osokin, A. (2016). 
Examples of the construction of deep excavation ditches in weak soils. 
Procedia engineering, 165, 673-681. 

50. Demenkov, P. A., Belakov, N. A., Ochkurov, V. I. (2016). Emergency 
assessment of semi-embedded construction. International Journal of 
Applied Engineering Research, 11(21), 10698-10707. 

51. Denisov, A. V., Sprince, A. (2018). Analytical determination of thermal 
expansion of rocks and concrete aggregates. Magazine of Civil 
Engineering, 82(6). 

52. Sprince, A., Pakrastinsh, L., Vatin, N. (2016, April). Crack Formation in 
Cement-Based Composites. In IOP Conference Series: Materials 
Science and Engineering (Vol. 123, No. 1, p. 012050). IOP Publishing. 

53. Yakovlev, G., Grakhov, V., Polyanskih, I., Gordina, A., Pudov, I., 
Mohhamed, A., ... & Saidova, Z. (2019). Dispersion Degree and its 
Influence on Structure of Building Materials. In IOP Conference Series: 
Materials Science and Engineering (Vol. 471, No. 3, p. 032003). IOP 
Publishing. 

54. Savchuk, Y., Plugin, A., Lyuty, V., Pluhin, O., Borziak, O. (2018). 
Study of influence of the alkaline component on the physico-mechanical 
properties of the low clinker and clinkerless waterproof compositions. In 
MATEC Web of Conferences (Vol. 230, p. 03018). EDP Sciences. 

55. Samchenko, S., Kozlova, I., Zemskova, O., Potaev, D., Tsakhilova, D. 
(2019). Efficiency of stabilization of slag suspensions by 
polycarboxylate. In E3S Web of Conferences (Vol. 91, p. 02039). EDP 
Sciences. 

56. Samchenko, S., Kozlova, I., Zemskova, O., Nikiporova, T., Kosarev, S. 
(2018). Method of Modifying Portland Slag Cement with Ultrafine 
Component. In Energy Management of Municipal Transportation 
Facilities and Transport (pp. 807-816). Springer, Cham. 

AUTHORS PROFILE 

 
Olga Smirnova. Education: 1995 - 2001 
–Petersburg State Transport University 
(Saint-Petersburg, Russia).  2008-2012 - PhD 
education at the Department of Construction 
materials and technologies of Petersburg State 
Transport University on the specialty “Building  

materials and products”. Subject of dissertation - 
"High-performance concrete for precast prestressed reinforced sleepers". 
Jobs: 2013 – 2017 - Associate Professor at the Department "Building 
materials and technologies" of Petersburg State Transport University; 
2017-present - Associate Professor at the Department of Constructing 
Mining Enterprises and Underground Structures, Saint- Petersburg Mining 
University. Scientific interests: inorganic binders, alkali-activated binders, 
hybrid binders, high-performance concrete, superplasticizers, materials for 
transport constructions. 

 
 Maksim Glazev. PhD-student of metallurgy 
Department Saint Petersburg Mining University, 
Saint-Petersburg, Russia; graduate of bachelor's and 
master's degrees in "Technological machines and 
equipment", "Oil and Gas industry”. Author and 
co-author 10 published scientific papers including 8 
scientific papers, 2 inventions. Research interests: 

technology of dry mixtures, processing of silica gel 
and microsilica, drilling of oil and gas wells. 

 
Vasili Komolov, PhD-student, Saint Petersburg 
Mining University, Saint-Petersburg, Russia. 
Education: 2012-2016 St.Petersburg Mining 
University. Bachelor's degree in specialization: 
"Industrial and civil construction". 2016-2019 Peter 
the Great St. Petersburg Polytechnic University. 
Master's degree in specialization: "Development and 

management of investment projects in construction.". Research interests: 
environmental management, geomechanics, construction underground 
structures, civil engineering, geomechanical monitoring, materials for 
underground construction. 
 
 
 
 
 
 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-2, December 2019 

2177 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A6142129219/2019©BEIESP 
DOI: 10.35940/ijitee.A6142.129219 
Journal Website: www.ijitee.org 

 

Michael Vilenskii. Education: 1994-1999 – St. 
Petersburg State University of Architecture and Civil 
Engineering (Saint-Petersburg, Russia), 1999-2003 - 
PhD education at the Urban Department of St. 
Petersburg State University of Architecture and Civil 
Engineering. Jobs: 1999 – present - Associate 
Professor of Department of Urban development, St. 

Petersburg State University of Architecture and Civil 
Engineering. Scientific interests: town-planning design, development of 
territories, organization and management of architectural and town-planning 
activity, planning of rural settlements, green architecture,  building 
materials. 
 


