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Abstract
This study considered the need for sustainable road construction using recycled materials. 
Lignocellulosicbiomass fly ash (LcBFA) gotten from Berlinia Grandiflora (Vahl) Hutch. & Dalziel 
(Ububa tree, in common Nigerian parlance) was used to stabilise a soil sample characterised as 
A-2-7 soil. The LcBFA was added to the lateritic soil at varying proportions of 0%, 10%, 20%, 30% 
and 40%. Chemical characterization of the LcBFA was obtained; particle size analysis, moisture 
content test, atterberg limit test, proctor compaction test, California bearing ratio value (CBR) test, 
and specific gravity test were conducted on the soil sample. The results showed an increase in 
plasticity, an increase in maximum dry density, a decrease of optimum moisture content and an 
increase in CBR value. It was concluded that LcBFA lacks the potential of serving as a pozzolan. 
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Soil is a naturally occurring organic material with such 

mechanical properties that makes it amenable to handling for 
several construction works; in this case, for several pavement 
layers except for the wearing course. Soil properties vary with 
time, location, environmental conditions, and other manmade 
conditions which could alter its engineering properties. 

Laterite occurs as highly weathered material, rich in 
secondary oxides of aluminium and iron, or both [1-4]. Laterite 
typically has no reasonably constant property that could enable 
it have a generic description; in the temperate regions, laterite 
could be described as a red friable clayeymaterial, in the hilly 
tropical regions, it could be described as a tough homogenous 
vesicular massive material with a framework of red hydrated 
ferric oxides, could exist as a tough or soft coarse angular red 
material in the less hilly tropical regions [5]. 

Early studies on geotechnical properties and field 
performance of laterite tended to present laterite as inferior 
aggregates or troublesome pavement materials [6,7]; however, 
from extensive study on laterite, it is known that in the use of 
laterite for road construction, attention is paid in recognizing 
and utilizing the good and eliminating the poor samples, then 
the intermediate ones could be improved. The improvement 
on these intermediate ones is known as stabilization.

Soil stabilization results in increased strength, reduced 
compressibility, reduced permeability, or improved ground 
water condition [8-10]. Over the years, cement and lime 
stabilization have been commonly employed for improving 

soil properties [11-13]; these materials have rapidly increased 
in price due to sheer increase in the cost of energy [14].

For sake of protecting the environment and developing 
more sustainable pavement materials, several admixtures 
have been explored, most interestingly from solid wastes. 
Ideally, the availability of these eco-friendly binders will never 
diminish considering that human activity will continue; hence, 
a constant release of solid wastes, that can be conveniently 
utilized for pavement construction, instead of constituting 
challenges to public health experts [10]. Several materials 
which would have been considered solid wastes have, over the 
years, been researched and explored as partial replacement for 
lateritic soils. Some of these materials include: fly ash, rice husk 
ash, snail shell ash, oyster shell powder, waste tire ash, palm 
oil fuel ash, quarry dust, coffee husk ash, biomass ash, paper 
ash, egg shell ash, crushed waste ceramics, crushed waste glass, 
bagasse ash, palm fibre, crushed waste plastics, palm kernel 
shell ash, periwinkle shell ash, bio-peels, sawdust, biochar, iron 
ore tailings, glass fibre, metallurgical slag, etc. [10]. In some 
cases, these materials have been used as admixtures for other 
pavement materials other than soil; [15] explored the use of fly 
ash and crushed glass wastes for improving asphalt.

Most commonly, fly ash from coal fired-furnaces, municipal 
solid wastes (MSW) and wood ash have been extensively 
researched, especially for easy adaptation in low- and middle-
income countries like Nigeria where flexible pavement failure 
has become common [16]. Use of MSW and wood ash for soil 
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stabilization can be considered more relatable owing to the fact 
that while fly ash is a by-product of an industrial process, MSW 
is a function of daily activities of man, and wood is commonly 
used as biomass, and sometimes the wood ash from such 
process constitutes municipal wastes.

[17] studied the reuse of municipal solid waste (MSW) 
ash as an admixture in the stabilization of a soft marine clay.
This resulted in more than 75 times improvement in strength 
of untreated clay, and improvement in drainage property.
However, [18] considered the advantages of municipal solid 
wastes incineration (MSWI) in highway engineering alongside 
its negative environmental impacts, especially leaching of 
heavy metals into the in-situ soil; the study concluded that 
while these downsides exist, the reduction in construction costs 
following the use of MSWI and the reduction in municipal 
wastes in developing countries are huge advantages. Agreeing 
with the merits of use of MSWI in pavement construction, 
[19] concluded that there is a potential efficiency of municipal 
waste disposal, making them reusable materials as eco-friendly 
binders with zero carbon emission and consequently reduced 
contribution to global warming.

[20] considered the use of wood ash as a pozzolan, in the 
stabilization of clay. It was found that there were improvements 
in the engineering properties of existing soil particularly in 
terms of compaction, shear strength parameters, unconfined 
compressive strength (UCS), workability, and compressibility.

In a similar study, [21] found that the Optimum Moisture 
Content (OMC) of the study soil increased while Maximum 
Dry Density (MDD) decreased and California Bearing Ratio 
(CBR) increased; hence, concluding that the addition of 
wood ash as a pozzolan had positive impacts on the strength 
characteristics of the study soil sample. 

This paper considered the use of lignocellulosic biomass fly 
ash (LcBFA) as a stabilizing agent. In order to reduce the cost 
implications of the commonly applied soil additives, and to 
utilize readily available alternatives, LcBFA derived from wood 
has been selected for this research. Wood is a naturally occurring 
material obtained from trees, the end product of these trees 
when burnt in the course of cooking is LcBFA; this generally, 
has a pozzolanic property which alters most properties of soil 
that makes it become suitable for construction [5,22]. 

2. Materials and methods
Wood from Berlinia Grandiflora (Vahl) Hutch. & Dalziel 

(Ububa tree, in common Nigerian parlance) was used to 
generate LcBFA. The tree is very common in Africa, and 
has several uses, ranging from construction to medico-
ethnobotanical uses [23]. The LcBFA sample used was gotten 
from Jokwa bakery oven in Afikpo, Afikpo-North L.G.A, 
Ebonyi state, Nigeria. This bakery uses wood pieces from 
Ububa tree were used for heating up the oven. The sample 
obtained was black in colour, an indication of high carbon 
content; it was sundried for 3 days and stored in polyethylene 
bags. Only fractions passing BS sieve No. 200 (75 μm) was used 
throughout the test without additional treatment.

Lateritic soil sample was taken from palm plot borrow pit 
which is located in Unwana, Afikpo-North Local Government 

Area of Ebonyi State, Nigeria. The climate in the area is tropical 
with alternating rainy and dry seasons. The borrow pit lies on 
latitude 5°51’45.0”N and longitude 7°56’55.0”E, and elevation 
of 107m above sea level. The disturbed sample was collected, 
slightly pulverized with minimal pressure to break up lumps in 
order to facilitate air drying, sundried for 3 days and readied 
for use.

3. Experimental programme
In accordance with BS1377 Methods of Test for Soils for Civil 

Engineering Purposes [24], and BS 6031 Codes of practice for 
earth works [25], various tests were carried out on the control 
sample (sample with 0% fly ash). Thereafter, soil sample was 
mixed with LcBFA in gradual additions by percentage (10%, 
20%, 30% and 40%) of the total weight of the sample used; this 
was manually done. Subsequently, soil tests were carried out at 
repeated intervals, on the soil sample mixed with LcBFA.

Chemical characterization of the LcBFA was obtained, 
particle size analysis, moisture content test, atterberg limit 
test,proctor compaction test, California Bearing Ratio value 
(CBR) test, and specific gravity test were conducted on the 
control soil sample to characterize it, then CBR and proctor 
compaction tests were repeated to check the effect of LcBFA 
on the soil sample.

4. Results and discussion
4.1 Control sample

The sample soil was categorised following the American 
Association of State Highway and Transportation Officials 
(AASHTO) classification standards as A-2-7 soil, considering 
that the gradation curve has more distribution in the third 
segment of the major gridlines of x-axis and the values of the 
liquid limit and plasticity index; thus, showing properties of fair 
soil for pavement construction. A summary of the properties 
of the lateritic soil is presented in Table 1 and Fig.1below. 

Parameter Values

NMC (%) 12.21

LL (%) 27.08

PL (%) 16.04

PI (%) 11.04

OMC 16

MDD 1.63

CBR 49.8

S.G 2.67

 Table 1 Properties of soil sample
 1. táblázat A talajminta tulajdonságai
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 Fig. 1 Gradation curve of soil sample
 1. ábra Talajminta szemeloszlási görbéje

4.2 LcBFA
Several standards suggests that a material like ash can 

be considered to be a pozzolan if the composition of 
SiO2+Al2O3+Fe2O3is greater or equal to 70%[9,26]. In this 
case, as shown in Table 2, the percentage composition of 
aluminosilicates is just 61.58%; though, slightly less than the 
specified standard, it cannot be considered a pozzolan.[27-
29] demonstrated that the pozzolanic activity of a material is 
dependent on its high aluminosilicate contents, especially SiO2. 

Constituent SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O

Percentage 32.30 27.00 2.28 10.73 9.25 6.70 10.40

 Table 2 Chemical composition of LcBFA
 2. táblázat LcBFA kémiai összetétele

4.3 Addition of LcBFA to soil sample
The gradual addition of LcBFA to the borrow pit soil sample 

yielded some positive results with respect to compressibility 
and strength of the soil.

The atterberg limit tests were repeated for Run 1 (0% LcBFA), 
Run 2 (10% LcBFA), Run 3 (20% LcBFA), Run 4 (30% LcBFA) 
and Run 4 (40% LcBFA). From Fig. 2, it can be seen that LL 
values increased gradually, the PL values decreased but at a rate 
faster than the increase of the LL, and the PI increased a bit 
more abruptly.

 Fig. 2 Plot of Atterberg limit values 
 2. ábra Atterberg határértékek

The effect of the LcBFA was monitored as the ratio of the 
soil:LcBFA was gradually altered from 100%:0% to 60%:40%. 
From Fig.3, it can be seen that OMC increased from 0% addition 
of the LcBFA to 10% addition of the LcBFA, subsequently, 
the OMC decreased until 12.2% at 40% addition of LcBFA. 
Conversely, the MDD constantly increased from 1.63g/cm3 at 
0% addition of the LcBFA to 1.96g/cm3 at 40% addition of the 
LcBFA.

 Fig. 3 Plot of proctor compaction test results
 3. ábra Proctor tömörítési vizsgálati eredmények 

Lastly, it was observed that the CBR values increased 
gradually with a gradual increase in the proportion of the 
LcBFA added to the soil sample. The obtained CBR values have 
been presented in figure 4 below.

 Fig. 4 CBR test results
 4. ábra CBR vizsgálati eredmények

5. Conclusions
This study presented several test results conducted, to 

evaluate the effect of LcBFA on an A-2-7 soil. From the results 
obtained, the study concludes thusly:

As opposed to the use of other pozzolans as stabilizing 
agent, LcBFA increased the PI of the soil sample. This could be 
explained by the fact that the increase in the LcBFA, increased 
the composition of fine particles in the soil sample, without 
a commensurate pozzolanic activity to cement the materials.

The MDD was found to be on the increase as OMC decreased. 
This could be attributed to the nature of the soil sample. In 
agreement with the findings of other studies. 

There was an increase in the CBR value of the soil sample. 
While there is a possibility that this can be attributed to the 
chemical composition of LcBFA, generally, the introduction 
of finer particles in A-2-7 should improve gradation and soil 
strength.
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Lastly, the chemical composition of the LcBFA suggests that 
it is not a pozzolan. The pozzolanic activity of an admixture 
causes a reaction that converts a silica-rich material with 
no cementing properties, to a calcium silicate, which is 
characterised by good cementing properties. Unlike most 
pozzolans from waste materials, like rice husk ash, fly ash and 
sugarcane bagasse with significant SiO2 proportions, ranging 
from 67.3% [32], 55.0% [33], and 64.38% [34] respectively, 
LcBFA has SiO2 of just 32.3% as determined in this research. 
The findings here are in agreement with the argument of 
several other studies. The use of biomass fly ash as a pozzolan 
is dependent on its chemical composition; hence, with this 
understanding and other issues raised above, it is safe to say 
that LcBFA is not a pozzolan. 

References
[1] Maigien, R. (1966) Review of Research on Laterites. Natural Resources 

Research IV. United Nations Educational Scientific and Cultural 
Organization (UNESCO), Paris. 

[2] Gidigasu, M. D. (1976) Laterite Soil Engineering. Elsevier Scientific 
Publishing Co., New York.

[3] Charman, J. H. (1988) Laterite in Road Pavements, Special Publication 
47. Construction Industry Research and Information Association (CIRCA), 
Westminster, London.

[4] Amadi, A. (2010) Evaluation of Changes in Index Properties of Lateritic 
Soil Stabilized with Fly Ash. Leonardo Electronic Journal of Practices and 
Technologies. Vol. 17, 2010, pp.69 – 78

[5] Amu, O., Adewumi, I. K., Ayodele, A. L., Mustapha, R. A., Ola, O. O. 
(2005) Analysis of California Bearing Ratio Values of Lime and Wood 
Ash Stabilized Lateritic Soil. Journal of Applied Sciences.Vol. 5, No. 8, 2005, 
pp.1479 – 1483

[6] Terzaghi, K., Robertson, R. H. S. (1958) Design and performance of the 
sasumua dam. Proceedings of the Institution of Civil Engineers.Vol. 9, No. 4, 
1958, pp.369-394

[7] Nanda, R. L., Krishnamachari, R. (1958) A study of soft aggregates from 
different parts of India with a view to their use in road construction. 
Central Road Resources Institute, India.

[8] Elmashad, M. E., Hafez, N. M. (2017) Sand Biogrouting through the 
deposition of Calcium Carbonate by Ureolytic Bacteria. Journal of 
scientific and Engineering Research.Vol. 4, No. 7, 2017, pp.377-382

[9] Onyelowe, K. C., Onyia, M. E., Van, D. B., Baykara, H., Ugwu, 
H. U. (2021) Pozzolanic reactions in clayey soils for stabilization 
purposes: A classical overview of sustainable transport geotechnics. 
Advances in Materials Science and Engineering. 2021, pp.1 – 7,  
https://doi.org/10.1155/2021/6632171

[10] Onyelowe, K. C., Van, D. B., Ubachukwu, O., Ezugwu, C., Salahudeen, 
B., Van, M. N., Ikeagwuani, C., Amhadi, T., Sosa, F., Wu, W., Duc, T. 
T., Eberemu, A., Duc, T. P., Barah, O., Ikpa, C., Orji, F., Alaneme, G., 
Amanamba, E., Ugwuanyi, H., Sai, V., Kadurumba, C., Subburaj, S., 
Ugorji, B.(2019) Recycling and reuse of solid wastes; a hub for ecofriendly, 
ecoefficient and sustainable soil, concrete, wastewater and pavement 
reengineering. International Journal of Low-Carbon Technologies. Vol. 14, 
No. 3, September 2019, pp.440–451, https://doi.org/10.1093/ijlct/ctz028

[11] Prusinski, J. R., Bhattacharja, S. (1999) Effectiveness of Portland Cement 
and Lime in Stabilizing Clay Soils. Transportation Research Record. Vol. 
1652, No. 1, 1999, pp.215-227, https://doi.org/10.3141/1652-28

[12] Sherwood, P. T. (1995) Soil Stabilization with Cement and Lime, Rev. Ed. 
TRL, Crowthorne.

[13] Onyelowe, K. C. (2012) Geochemistry of Soil Stabilization. ARPN Journal 
of Earth Sciences.Vol. 1, No. 2, 2012, pp.32-35

[14] Neville, A. M. (2000) Properties of Concrete, 4th Edition. Longman, 
Malaysia.

[15] Onyelowe, K. C., Onyia, M., Onukwugha, E. R., Van, D. B., Obimba-
wogu, J., Ikpa, C. (2020) Mechanical properties of fly ash modified asphalt 
treated with crushed waste glasses as fillers for sustainable pavements. 

Epitoanyag - Journal of Silicate Based & Composite Materials.Vol. 72, No. 
6, 2020, pp.219-222, https://doi.org/10.14382/epitoanyag-jsbcm.2020.35

[16] Amanamba, E. C., Chioke, C., Ekeleme, A. C. (2021) Evaluation of the 
causes of flexible pavement failure: case study of Enugu/Port Harcourt 
Expressway. Nigerian Journal of Technology, 2021

[17] Show, K., Tay, J., Goh, A. T. C. (2003) Reuse of incinerator fly ash in soft 
soil stabilization. Journal of materials in civil engineering.Vol. 15, No. 4, 
2003, https://doi.org/10.1061/(ASCE)0899-1561(2003)15:4(335)

[18] Lu, Y., Tian, A., Zhang, J., Tang, Y., Shi, P., Tang, Q., Huang, Y. (2020) 
Physical and Chemical Properties, Pretreatment, and Recycling of 
Municipal Solid Waste Incineration Fly Ash and Bottom Ash for Highway 
Engineering: A Literature Review. Advances in Civil Engineering. 2020, 
pp.1 – 17, https://doi.org/10.1155/2020/8886134

[19] Onyelowe, K. C. (2018) Soil Stabilization and the Synthesis and Application 
of Nanostructured Ash from Biomass and Municipal Solid Wastes for 
a Green Environmental Geotechnics. 3rd international nanotechnology 
conference and expo, Rome, Italy; 7-9 May, 2018

[20] Nath, B. D., Sarkar, G., Siddiqua, S., Rokunuzzaman, M., Islam, M. 
R. (2018) Geotechnical Properties of Wood Ash-Based Composite 
Fine-Grained Soil. Advances in Civil Engineering. 2018, pp.1 – 7,  
https://doi.org/10.1155/2018/9456019

[21] Abdulwahab, R., Ibitoye, B. A., Akinleye, M. T., Ahmed, N. T. (2018) 
The Effects of Wood ash on the Geotechnical Properties of Lateritic Soil. 
USEP: Journal of Research Information in Civil Engineering.Vol. 15, No. 1, 
2018, pp.1986 – 1995

[22] Okagbue, C. O. (2007) Stabilization of Clay Using Wood Ash. Journal of 
Materials in Civil Engineering.Vol. 19, No. 1, 2007, 

 https://doi.org/10.1061/(ASCE)0899-1561(2007)19:1(14)
[23] Uzodimma, D. E. (2013) Medico-ethnobotanical inventory of Ogii, 

Okigwe Imo state, south eastern Nigeria. Global Advanced Research 
Journal of Medicinal Plants.Vol. 2, No. 2, 2013, pp.30 – 44

[24] British Standards Institute (1990). BS 1377: 1990. Methods of Test for Soils 
for Civil Engineering Purposes. British Standards Institute, London.

[25] British Standards Institute (2009). BS 6031:2009 Code of Practice for 
Earthworks. British Standards Institute, London

[26] Alp, İ., Deveci, H., Süngün, Y. H., Yilmaz, A. O., Kesimal, A., Yilmaz, 
E. (2009) Pozzolanic characteristics of a natural raw material for use in 
blended cements. Iranian Journal of Science & Technology, Transaction B, 
Engineering. Vol. 33, No. B4, pp 291-300

[27] Papadakis, V. G.,Tsimas, S. (2002). Supplementary materials in concrete. 
Part I: Efficiency and design. Cement and Concrete Research. Vol. 32, 2002, 
pp. 1035-1041, https://doi.org/10.1016/S0008-8846(02)00827-X

[28] Papadakis, V. G., Antiohos, S.,Tsimas, S. (2002). Supplementary 
materials in concrete. Part II: A fundamental estimation of the efficiency 
factor. Cement and Concrete Research. Vol. 32, 2002, pp. 1533-1538,  
https://doi.org/10.1016/S0008-8846(02)00829-3

[29] Sideris, K. K., Savva, A. E.,Papayianni, J. (2006). Sulfate resistance 
and carbonation of plain and blended cements. Cement and Concrete 
Composites. Vol. 28, 2006, pp. 47–56, 

 https://doi.org/10.1016/j.cemconcomp.2005.09.001
[30] Solihu, H. (2020) Cement soil stabilization as an improvement technique 

for rail track subgrade, and highway subbase and base courses: A review. 
Journal of Civil and Environmental Engineering.Vol. 10, No. 3, 2020, pp.1-6

[31] Oluremi, J.R., Elsaigh, W.A., Ikotun, B.D., Osuolale, O. M., Adedokun, S. 
I., Oyelakin, S. E., Ayodele, O. P. (2021) Strength enhancement in high 
silica wood ash stabilized lateritic soil using sodium tetraoxosulphate 
VI (Na2SO4) as activator. International Journal of Pavement Research 
Technology. Vol. 14, 2021, pp.410–420, 

 https://doi.org/10.1007/s42947-020-0087-2
[32] Oyetola, E.B.,Abdullahi, M. (2006). The use of rice husk ash in low-cost 

sandcrete block production. Leonardo Electronic Journal of Practical 
Technology. Vol. 8, 2006, pp.58-70.

[33] Brookes, R. M. (2009) Soil stabilization with flyash and rice husk ash. 
International Journal of Research and Reviews in Applied Sciences.Vol. 1, 
No. 3, 2009, pp.209 – 217

[34] Kharade, A. S., Suryavanshi, V. V., Gujar, B. S., Deshmukh, R. R. 
(2014) Waste product ‘bagasse ash’ from sugar industry can be used as 
stabilizing material for expansive soils. International Journal of Research in 

https://doi.org/10.1155/2021/6632171
https://doi.org/10.1093/ijlct/ctz028
https://doi.org/10.3141/1652-28
https://doi.org/10.14382/epitoanyag-jsbcm.2020.35
https://doi.org/10.1061/(ASCE)0899-1561(2003)15:4(335)
https://doi.org/10.1155/2020/8886134
https://doi.org/10.1155/2018/9456019
https://doi.org/10.1061/(ASCE)0899-1561(2007)19:1(14)
https://doi.org/10.1016/S0008-8846(02)00827-X
https://doi.org/10.1016/S0008-8846(02)00829-3
https://doi.org/10.1016/j.cemconcomp.2005.09.001
https://doi.org/10.1007/s42947-020-0087-2


építôanyagépítôanyag § Journal of Silicate Based and Composite Materials

56   | építôanyagépítôanyag  JSBCMJSBCM  2022/2  Vol. 74, No. 2

Engineering and Technology.Vol. 3, No. 3, 2014, pp.506-512
[35] Abdullahi, M. (2006) Characteristics of wood ash/OPC concrete. Leonardo 

Electronic Journal of Practical Technology. Vol. 8, 2006, pp.9–16.
[36] Teixeira, S.R.,De Souza, A.E.,De Almeida Santos, G.T., Vilche Peña, 

A.F., Miguel, A.G. (2008) Sugarcane bagasse ash as a potential quartz 
replacement in red ceramic. Journal of the American Ceramic Society. Vol. 
91, 2008, pp.1883–1887, https://doi.org/10.1111/j.1551-2916.2007.02212.x

[37] American Coal Ash Association (1995) Fly Ash Facts for Highway 
Engineers.American Coal Ash Association, Colorado

[38] Grau, F., Choo, H., Hu, J. W., Jung, J. (2015) Engineering Behaviour and 
Characteristics of Wood Ash and Sugarcane Bagasse Ash. Materials. Vol. 
8, No. 10, 2015, pp.6962-6977, https://doi.org/10.3390/ma8105353

[39] Barišić, I., NetingerGrubeša, I., Dokšanović, T., Marković, B. 
(2019) Feasibility of Agricultural Biomass Fly Ash Usage for Soil 

Stabilisation of Road Works. Materials. Vol. 12, No. 9, 2019, pp.1375,  
https://doi.org/10.3390/ma12091375

[40] Sarkkinen, M., Kujala, K., Kemppainen, K., Gehor, S. (2016) Effect 
of biomass fly ashes as road stabilisation binder. Road Materials and 
Pavement Design. Vol. 19, No. 1, 2016, pp.239-251, 

 https://doi.org/10.1080/14680629.2016.1235508

Ref.:
Amanamba, Ezenwa C. – Orji, Prince – Ekeleme, Anthony – Chioke, 

Chukwuneduzor – Nwasuka, Nnamdi: Geotechnical properties of 
lateritic soil stabilized with lignocellulosic biomass fly ash

 Építő anyag – Journal of Silicate Based and Composite Materials, 
Vol. 74, No. 2 (2022), 52–56. p.

 https://doi.org/10.14382/epitoanyag-jsbcm.2022.8

ICCM 2022
XVI. International Conference on Composite Materials

August 08-09, 2022 in Amsterdam, Netherlands

XVI. International Composite Materials is the premier interdisciplinary forum for the presentation of new advances and research results 
in the fields of Materials and Metallurgical Engineering.

Today more than ever before it is extremely important to stay abreast of the changing landscapes of the Materials and Metallurgical 
Engineering world. The multidisciplinary focus of this event aims to bring together presenters and attendees from different fields with 
expertise in various areas of Materials and Metallurgical Engineering, providing an excellent opportunity to participate in the international 
exchange of ideas, current strategies, concepts and best practices, collaborations, and cooperation, offering a broader perspective and 
more enriching experience.
The program includes time allocated for networking, peer-to-peer discussions, and exploring the host city.

We invite the participation of leading academic scientists, researchers and scholars in the domain of interest from around the world to 
submit original research contributions relating to all aspects of:
 ■ Additive manufacturing
 ■ Applications
 ■ Bio-based composites
 ■ Biomimetic composites
 ■ Ceramic matrix composites
 ■ Concrete and cementitious composites
 ■ Damage and fracture
 ■ Durability and ageing
 ■ Experimental techniques
 ■ Fibers and matrices
 ■ FRP reinforced concrete
 ■ Health monitoring
 ■ Hybrid composites

 ■ Infrastructure
 ■ Interfaces and interphases
 ■ Interlaminar reinforcements
 ■ Joint and bearing behaviour
 ■ Life cycle analysis and sustainability
 ■ Low cost technologies
 ■ Mechanical and physical properties
 ■ Metal matrix composites
 ■ Multifunctional composites
 ■ Multiscale modelling
 ■ Nanocomposites
 ■ Nanotechnologies
 ■ NDE technologies

 ■ Polymer matrix composites
 ■ Probabilistic approaches and design
 ■ Processing and manufacturing 

technologies
 ■ Recycling
 ■ Repair technologies
 ■ Sandwich technologies
 ■ Standardisation
 ■ Structural design
 ■ Testing and characterization
 ■ Textile composites

waset.org/composite-materials-conference-in-august-2022-in-amsterdam

DIGITA
L


