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Wood-concrete products are used for the construction of exterior walls and partitions, as well as heat and sound 

insulation material in buildings for various purposes. They were spread in such countries as Austria, Australia, Belarus, 

Brazil, Canada, China, Great Britain, Germany, Holland, India, Japan, Switzerland, Russia, USA, France, etc. Wood con-

crete products have high strength, low thermal conductivity, high heat capacity, are not subject to rotting, fungal and 

microorganism damage, and are environmentally friendly. In Polotsk State University (Belarus), a new generation  

of wood-concrete has been developed. The technology will make it possible to obtain a material with directional filler 

placement and desired properties. Arbel modifier additive allows to reduce the operating humidity and thermal conduc-

tivity of the material. The method of selection of additives allows you to quickly select the composition of the additive 

and wood-concrete. 
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Introduction. Wood-concrete products are used for the construction of exterior walls and partitions, as well  

as heat and sound insulation material in buildings for various purposes. They were spread in such countries as Austria, 

Australia, Belarus, Brazil, Canada, China, Great Britain, Germany, Holland, India, Japan, Switzerland, Russia, USA, 

France, etc. Wood concrete products have high strength, low thermal conductivity, high heat capacity, are not subject  

to rotting, fungal and microorganism damage, and are environmentally friendly.  

We present the main consumer characteristics and advantages of wood-concrete products. In relation to wood: 

wood-concrete is not subject to rotting, defeat by fungi and microorganisms, does not burn, has improved air exchange 

and humidity regulation in the room. In relation to gas silicate, foam concrete blocks, bricks, heavy concrete: concrete 

can be easily machined (sawing, drilling, cutting), reliably holds fasteners, has high sound absorption, has an increased 

crack resistance when the maximum permissible loads are exceeded, which allows to transfer sediments without dam-

age building. Minimum use of lifting equipment in the implementation of construction using the intended products due 

to the unique physical characteristics. 

Scientific research in this area was carried out in many countries of the world. The main directions of these studies 

are as follows: the development of wood-filling mineralizers, the development of wood-concrete mixture modifiers, the 

development and optimization of methods for compacting the mixture, the development of methods for influencing the 

material at the hardening stage. 

Main part. The article provides an overview of the study and use of wood-concrete in different countries of the 

world. Since there are a lot of studies in the field of wood concrete, only a few of them are presented in the overview. 

In America, the study of wood-concrete devoted to the work of the following authors: R. Gutkowski, M.R. Le-

Borgne, J.T. Kevern, B. Koohestani, E.Y.A. Okino, A. Quiroga, et al. 

In Colorado State University (USA) the test results show that it is possible to achieve medium to high degrees  

of composite action in layered solid wood–concrete beam specimens using nominal dimension lumber and a notched 

shear key/anchor detail [1]. Wood–concrete composite beams are an efficient way to construct and renovate floors that 

require a high stiffness and load carrying capacity [2]. 

In the article [3] presents the results of a testing plan designed to evaluate the effects of macro synthetic fibers  

on pervious concrete material properties and durability. 

In Canada fulfilled experimental study investigates the influence of maple-wood sawdust addition on the me-

chanical and microstructural properties of cemented paste backfill [4]. 

Six eucalypts species and two clones of rubberwood, planted in Brazil, were used to manufacture wood cement-

bonded particleboard. The hydration test has shown that all six mixtures of species were compatible with Portland ce-

ment. The mixtures investigated were classified as being of ‘‘moderate inhibition’’, even without addition of chemical 

additive. Calcium Chloride enhanced the performance of the mixtures, which grades were classified as being of "low 

inhibition" [5].  

In Argentina studies water extraction, alkaline hydrolysis and coating of the wood surface are convenient techno-

logical strategies to avoid setting inhibition phenomena [6]. 

In Asia, the study of wood-concrete devoted to the work of the following authors: Ch. Ruilin, Z. Jiamin,  

P.M. Katkar, C.A. Patil, P.A. Khude et al. 

At Huaqiao University (China) bamboo fibers were extracted using mosso bamboo as raw material for concrete 

thereby making bamboo fiber concrete. In the concrete preparation process, after sand, stone and cement were uniformly 

mixed, bamboo fiber was added to the mixture together with water to obtain a bamboo fiber concrete mix. Through axial 
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compressive and tensile strength experimental analysis, the mechanical properties of bamboo fiber concrete were re-

duced in comparison with ordinary concrete, but the ductility and toughness of the concrete were significantly improved. 

Overall, the addition of bamboo fibers resulted in a significant improvement in the overall performance of the concrete, 

and it is believed that the concrete strength problem could be solved if a higher strength outer layer of bamboo fibers 

was used after special treatment (Y. Ni, 1995)1. 

In India, the DKTEs Institute of Textiles and Engineering studied the feasibility of coconut shell fiber reinforced 

cement boards for civil engineering projects. The experiments were carried out on coconut shell fiber reinforced cement 

boards, unboiled coconut shell fiber non-textile reinforced concrete boards and boiled coconut shell fiber non-textile 

reinforced concrete boards and the three different boards were compared for thermal conductivity, flexural and com-

pressive strength and water absorption. The experimental results show that the performance of the boiled coconut shell 

fiber non-textile reinforced concrete slabs is optimal, with lower thermal conductivity, moderate water absorption and 

higher compressive and tensile strengths [7].  

In Australia and Japan, natural plant fibers (mainly wood fibers) and concrete blending research has been vigor-

ously carried out since the mid-1990s, and many patented results have been obtained [8]. 

In Africa, the study of wood-concrete devoted to the work of the following authors: Z. Kammoun, D. Taoukil,  

A. O. Olorunnisola, M. S. Mungwa, M. Bederina et al. 

In Tunisia, found that concrete with cactus fibers led to a reduction in thermal conductivity, but with the addition 

of cactus fibers, the thermal conductivity and compressive strength of the material decreased [9]. 

In Algeria, found that concrete with wood fibers increased its mechanical strength and had good mechanical 

properties [10]. 

In Cameroon, found that wood-concrete structures have higher stiffness, ductility and ultimate strength than con-

crete-steel structures [11]. 

In Nigeria, researchers have focused on the effect of wood particles on the properties of concrete, finding that the 

smaller the particle size, the stronger the material produced [12]. 
In Morocco, researchers have worked on the water absorption of wood-concrete at various wood contents, and 

studies have shown that wood-concrete has a high-water absorption capacity [13]. 
In Europe, the study of wood-concrete devoted to the work of the following authors: B. Kasal, M. Khorami,  

T. Salem, C. Lacoste, N. Subbotina et al. 
Researchers at Germany found that concrete incorporated with wood fibers had low water permeability, frost re-

sistance and high durability. And the longer the length of the fibers, the more pronounced the effect [14]. 
In the UK, researchers found that agricultural wood fiber waste from bagasse, wheat and eucalyptus increased 

the compressive strength of concrete [15]. 
In France scientists found that using maple fibers to add to concrete did not negatively affect it, but rather  

increased its strength and durability [16]. Researchers there worked on the feasibility of wood-concrete with alginate  
as a binder. The results of the study showed that this approach was feasible and increased the compressive strength  
of the new material [17]. 

In Russia, some researchers found that using phosphate as a buffer improved the strength and reduced the water 
absorption of the new material [18]. 

In Antarctica, in February 1962, the USSR began construction of the "Molodezhnaya" International Station  
in Antarctica for scientific research. At that time, widely produced wood concrete panels were chosen as the material 
for the wall bodies. By 1967, 3 residential buildings and a canteen building made of wood concrete with a thickness  
of only 30 cm were built2. 

Conclusion. The Republic of Belarus, as part of the world scientific community, is also engaged in scientific re-
search in the field of wood-concrete. In Polotsk State University, a new generation of wood-concrete has been deve-
loped [19]. The technology will make it possible to obtain a material with directional filler placement and desired proper-
ties [20]. Arbel modifier additive allows to reduce the operating humidity and thermal conductivity of the material [21]. 
The method of selection of additives allows you to quickly select the composition of the additive and wood concrete [22]. 

 
REFERENCES 

 
1. Gutkowski, R., Brown, K., Shigidi, A., & Natterer, J. (2008). Laboratory tests of composite wood–concrete beams. Construction 

and Building Materials, 22, 1059–1066. DOI: 10.1016/j.conbuildmat.2007.03.013. 
2. LeBorgne, M.R., & Gutkowski, R. (2010). Effects of various admixtures and shear keys in wood–concrete composite beams. 

Construction and Building Materials, 24, 1730–1738. DOI: 10.1016/j.conbuildmat.2010.02.016. 
3. Kevern, T.T., Biddle, D., & Cao Q. (2015). Effects of macrosynthetic fibers on pervious concrete properties. Journal of Materi-

als in Civil Engineering, 27(9), 06014031-1 - 06014031-6. DOI: 10.1061/(ASCE)MT.1943-5533.0001213. 
4. Koohestani, B., Koubaa, A., Belem, T., Bussière, B., & Bouzahzah H. (2016). Experimental investigation of mechanical and 

microstructural properties of cemented paste backfill containing maple-wood filler. Construction and Building Materials, 121, 
222–228. DOI: 10.1016/j.conbuildmat.2016.05.118. 

                                                           
1Ni, Y. (1995). Natural fibre reinforced cement composites [Doctoral dissertation, Victoria University of Technology]. VU Re-

search Repository. https://vuir.vu.edu.au/15654/1/Ni_1995compressed.pdf. 
2Arbolit v Antarktide. URL: https://derevobeton12.rf/arbolit-v-antarktide/. 

https://doi.org/10.1016/j.conbuildmat.2007.03.013
https://doi.org/10.1016/j.conbuildmat.2010.02.016
http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0001213
https://doi.org/10.1016/j.conbuildmat.2016.05.118
https://vuir.vu.edu.au/15654/1/Ni_1995compressed.pdf
http://деревобетон12.рф/%D0%B0%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%82-%D0%B2-%D0%B0%D0%BD%D1%82%D0%B0%D1%80%D0%BA%D1%82%D0%B8%D0%B4%D0%B5/


СТРОИТЕЛЬСТВО. ПРИКЛАДНЫЕ НАУКИ. Строительство                                                                            № 16 

 

141 

5. Okino, E.Y.A., de Souza, M.R., Santana, M.A.E., da S. Alves, M.V., de Sousa, M.E., & Teixeira, D.E. (2004). Cement-bonded 

wood particleboard with a mixture of eucalypt and rubberwood. Cement & Concrete Composites, 26, 729–734. DOI: 10.1016/ 

S0958-9465(03)00061-1. 

6. Quiroga, A., Marzocchi, V., & Rintoul I. (2016). Influence of wood treatments on mechanical properties of wood cement composites 

and of Populus Euroamericana wood fibers. Composites Part B: Engineering, 84, 25–32. DOI: 10.1016/j.compositesb.2015.08.069. 

7. Katkar, P.M., Patil, C.A., Khude, P.A., Jain, A.M., & Chougule S.S. (2012). Coir-cement composite. Melliand International, 18(2), 

132–134. https://www.researchgate.net/publication/287047716_Coir-cement_composite. 

8. Kayali, O., Haque, M.N., & Zhu, B. (1999). Drying shrinkage of fibre-reinforced lightweight aggregate concrete containing fly 

ash. Cement and Concrete Research, 29, 1835–1840. DOI: 10.1016/S0008-8846(99)00179-9. 

9. Kammoun, Z., & Trabelsi, A. (2013). Development of lightweight concrete using prickly pear fibers. Construction and Building 

Materials, 48, 104–115. DOI: 10.1016/j.conbuildmat.2019.03.167. 

10. Bederina, M., Laidoudi, B., Goullieux, A., Khenfer, M.M., Bali, A., & Quéneudec, M. (2009). Effect of the treatment of wood 

shavings on the physico-mechanical characteristics of wood sand concretes. Construction and Building Materials, 23, 1311–1315. 

DOI: 10.1016/j.conbuildmat.2008.07.029. 

11. Mungwa, M.S., Jullien, J.-F., Foudjet, A., & Hentges, G. (1999). Experimental study of a composite wood-concrete beam with the 

INSA-Hilti new flexible shear connector. Construction and Building Materials, 13, 371–382. DOI: 10.1016/S0950-0618(99)00034-3. 

12. Olorunnisola, A.O. (2009). Effects of husk particle size and calcium chloride on strength and sorption properties of coconut 

husk–cement composites. Industrial crops and products, 29, 495–501. DOI: 10.1016/j.indcrop.2008.09.009. 

13. Taoukil, D., El Bouardi, A., Sick, F., Mimet, A., Ezbakhe, H., & Ajzoul, T. (2013). Moisture content influence on the thermal 

conductivity and diffusivity of wood–concrete composite. Construction and Building Materials, 48, 104–115. DOI: 10.1016/j.co 

nbuildmat.2013.06.067. 

14. Fu, Q., Yan, L., Ning, T., Wang, B., & Kasal, B. (2020). Interfacial bond behavior between wood chip concrete and engineered 

timber glued by various adhesives. Construction and Building Materials, 238, 117743. DOI: 10.1016/j.conbuildmat.2019.117743. 

15. Khorami, M., & Ganjian, E. (2011). Comparing flexural behaviour of fibre–cement composites reinforced bagasse: Wheat and 

eucalyptus. Construction and Building Materials, 25, 3661–3667. DOI: 10.1016/j.conbuildmat.2011.03.052. 

16. Salem, T., Fois, M., Omikrine-Metalssi, O., Manuel, R., & Fen-Chong T. (2020). Thermal and mechanical performances of ce-

ment-based mortars reinforced with vegetable synthetic sponge wastes and silica fume. Construction and Building Materials, 264, 

120213. DOI: 10.1016/j.conbuildmat.2020.120213. 

17. Lacoste, C., Bergeret, A., Corn, S., & Lacroix, P. (2018). Sodium alginate adhesives as binders in wood fibers/textile waste fibers 

biocomposites for building insulation. Carbohydrate Polymers, 184, 1–8. DOI: 10.1016/j.carbpol.2017.12.019. 

18. Subbotina, N., Gorlenko, N., Sarkisov, Y., Naumova, L., & Minakova, T. (2016). Control of Structurization Processes in Wood-

Cement Systems at Fixed pH. AIP Conference Proceedings, 1698, 060003-1 - 060003-6. DOI: 10.1063/1.4937858. 

19. Yagubkin, A.N. (2017). Innovatsionnyi konstruktsionno-teploizolyatsionnyi arbolit s zadannymi svoistvami. BST: byulleten' 

stroitel'noi tekhniki, 10 (998), 42–43. http://bstmag.ru/article?id=1506. 

20. Bozylev, V.V., & Yagubkin, A.N. (2017). Innovatsionnyi arbolit s zadannymi svoistvami. Problemy sovremennogo betona i zhe-

lezobetona : sb. nauch. tr., 9, 96–112. DOI: 10.23746/2017-9-7. 

21. Bozylev, V.V., & Yagubkin, A.N. (2011). Izuchenie mekhanizma deistviya dobavki Arbel na protsessy nabora prochnosti tse-

mentnoi sostavlyayushchei arbolita. Vestnik Polotskogo gosudarstvennogo universiteta. Seriya F, Stroitel'stvo. Prikladnye nauki, 

16, 89–96. http://elib.psu.by:8080/bitstream/123456789/711/1/Bozylev_2011-16-p89.pdf. 

22. Bozylev, V.V., & Yagubkin, A.N. (2009). K voprosu razrabotki metodiki ekspress-analiza otsenki vliyaniya dobavok na proch-

nost' arbolita. Vestnik Polotskogo gosudarstvennogo universiteta. Seriya F, Stroitel'stvo. Prikladnye nauki, 6, 71–76. https://elib. 

psu.by/bitstream/123456789/2243/1/Бозылев_2009-6.pdf. 

 

Поступила 05.12.2021 

 

ИССЛЕДОВАНИЯ И ПРИМЕНЕНИЕ ДЕРЕВОБЕТОНА В МИРОВОЙ ПРАКТИКЕ: ОБЗОР 

 

А.Н. ЯГУБКИН, Ю. ЦЗИНЬБИНЬ 

 

Изделия из деревобетона используются для возведения наружных стен и перегородок, а также в каче-

стве тепло- и звукоизоляционного материала в зданиях различного назначения. Они получили распространение 

в таких странах, как Австрия, Австралия, Беларусь, Бразилия, Канада, Китай, Великобритания, Германия, 

Голландия, Индия, Япония, Швейцария, Россия, США, Франция и др. Изделия из деревобетона обладают высо-

кой прочностью, низкой теплопроводностью, высокой теплоемкостью, не подвержены гниению, поражению 

грибками и микроорганизмами, экологически чистые. В Полоцком государственном университете (Беларусь) 

было разработано новое поколение деревобетона. Технология позволяет получать материал с направленным 

расположением заполнителя и заданными свойствами. Добавка-модификатор Арбел позволяет снизить экс-

плуатационную влажность и теплопроводность материала. Методика подбора добавок позволяет быстро 

подобрать состав добавки и деревобетона. 

 

Ключевые слова: деревобетон, международный, мировая практика, обзор, заданные свойства, энерге-

тическая эффективность. 
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