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Abstract        A detailed Scientometric analysis was done on masonry structures with 

Geopolymer mortar and textile reinforcement. The main aim was to evaluate past research, 

identify common themes, detect trends, and find areas needing further study. Scopus database 

and Bibliometrix were used for data collection and statistical analysis. Results indicated a 

steady rise in publications from 2010 to 2023, with an annual growth rate of 11.91% and an 

average citation per document of 27.38, showing research impact. The study provides insights 

into the field, emphasizing emerging trends and potential research directions, with a focus on 

geopolymer mortar and textile reinforcement in advancing masonry structures. China 

contributed significantly to the research, underscoring global importance. Analysis of the 

journal "Composites Part B: Engineering Source" revealed key bibliometric indicators like an 

h-index of 54, a g-index of 92, and an m-index of 3.85, demonstrating scholarly influence. 

With 8938 citations from 116 articles, this journal is vital for disseminating research on 

masonry structures with geopolymer mortar and textile reinforcement, also highlighting areas 

for future exploration like "textile fibers," "tensile strength," and "fibers." 

Keywords: Scientometric analysis, Bibliometrix, Masonry structures, Geopolymer 

mortar, Textile reinforcement. 

1. INTRODUCTION 

Global cement production currently stands at approximately 4.1 billion tons annually 

and is anticipated to rise to 6.1 billion tons by 2050, driven by the rapid expansion of 

global infrastructure. Nevertheless, the production of Ordinary Portland Cement 

(OPC) poses a considerable environmental challenge, as it releases 970 kg of carbon 

dioxide (CO2) into the atmosphere for every ton manufactured. The cement industry's 

annual carbon emissions contribute to about 5–7% of the world's total carbon 

emissions. As one of the most promising alternatives to Ordinary Portland Cement 

(OPC), Geopolymers have exceptional qualities that make them especially desirable 

for a range of construction applications. These cutting-edge materials have 

outstanding qualities, such as great strength, extended durability, and a far lower 

carbon footprint. Geopolymers are unique in that they can offer improved strength 

and lifespan along with structural integrity that is on par with that of OPC. They are 

also an appealing option for building materials of the future because of their lower 

carbon footprint, which is in line with the increased emphasis on ecologically friendly 

and sustainable construction practices. 
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Textile Reinforced Mortars (TRMs), are gaining significant attention as viable 

replacements for conventional Fiber Reinforced Polymers (FRPs) [2], in the external 

reinforcement of masonry structures. TRMs offer multiple advantages over FRPs, 

including physical and mechanical compatibility with masonry substrates, 

satisfactory performance in high temperatures and fire exposure, and cost-

effectiveness [15]. 

Masonry structures, favored for dwellings in developing nations, offer a compelling 

combination of economic viability, notable durability, inherent toughness, ease of 

construction requiring no specialized workforce, and the abundant availability of raw 

materials [4]. Despite occasional deviations from standard construction practices, 

these structures exhibit a remarkable ability to withstand gravity loading due to their 

substantial compressive strength. This enduring appeal stems from their cost-

effectiveness, resilience to environmental stresses, and simplified construction 

processes. Accessible to communities with diverse construction expertise, masonry 

structures stand as reliable and pragmatic solutions, reflecting their enduring 

popularity in various geographical and socioeconomic contexts. 

Textile waste, a category of reusable materials applicable in construction, originates 

from the textile industry or discarded clothing [5]. Understanding the performance of 

these wastes in construction involves examining their behavior as clothing. Clothing 

primarily serves to protect the body from temperature extremes, ensuring thermal 

comfort by facilitating appropriate heat transfer between the body and the 

environment. Research has been conducted to analyze heat transfer phenomena 

through textile fabrics [9]. 

2. IMPORTANCE OF SCIENTOMETRIC ANALYSIS  

This review-based investigation employed a Scientometric analysis, aiming to 

enhance objectivity by mitigating subjectivity. The utilization of Scientometric 

analysis, particularly through the Scopus database, contributes to this objectivity, as 

it offers more extensive journal coverage and includes more recent publications 

compared to alternative search engines like Web of Science. This recommendation is 

supported by additional investigations. Biblioshiny, serving as an intuitive interface 

for bibliometrix, plays a pivotal role in streamlining data analysis, presentation, and 

manipulation. Furthermore, it provides the convenience of exporting output data to 

Excel, enabling additional graphical manipulation using biblioshiny's features. The 

application of Biblioshiny in this study facilitated the analysis of data pertaining to 

annual production, sources, countries, and documents. 

In the pursuit of comprehensive insights, the researchers also leveraged VOSviewer, 

a free program developed by Van Eck and Waltman. VOSviewer is instrumental in 

creating, visualizing, and exploring bibliometric maps within the realm of science. 

These maps encompass various dimensions, including researchers' collaboration 

relations, co-occurrence relations of scientific terms, and citation relations of 

publications. By integrating these tools and methodologies, the investigation aimed 
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to provide a nuanced and objective understanding of the scholarly landscape under 

scrutiny. 

3. METHODOLOGY 

The outlined process involves analyzing documents from the Scopus Database using 

specific keywords related to masonry structures, textile, reinforcement, and 

Geopolymer mortar published between 2009 and 2024. Initially, 15,238 publications 

are identified, and after screening, 1815 documents are chosen for Scientometric 

analysis. Subsequently, these selected documents undergo both bibliometric analysis 

and visualization, employing tools such as Bibliometric Analysis and Visualization 

tools and VOSviewer Visualization. The final stage of the process entails drawing 

discussions and conclusions from the scrutinized data. 

Scopus Database stands out as a meticulously curated bibliometric data source for 

quantitative science studies, globally encompassing scientific journals, conference 

proceedings, and books. It maintains high data quality through rigorous content 

selection and evaluation by an independent Content Selection and Advisory Board. 

Bibliometric Analysis and Visualization tools, along with VOSviewer Visualization, 

are widely used for analyzing and visualizing bibliometric data, creating 

comprehensive bibliometric maps. The ultimate phase involves deriving discussions 

and conclusions from the analyzed data, a pivotal step that unveils trends, identifies 

gaps, and highlights opportunities for future research. 
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Figure1: Methodology chart 

3.1 SEARCH QUERY  

( TITLE-ABS-KEY ( "masonry structures" ) OR TITLE-ABS-KEY ( "textile" ) AND 

TITLE-ABS-KEY ( "reinforcement" ) OR TITLE-ABS-KEY ( "geopolymer mortar" 

) ) AND PUBYEAR > 2009 AND PUBYEAR < 2024 AND ( LIMIT-TO ( 

AFFILCOUNTRY , "Italy" ) OR LIMIT-TO ( AFFILCOUNTRY , "China" ) OR 

LIMIT-TO ( AFFILCOUNTRY , "United States" ) OR LIMIT-TO ( 

AFFILCOUNTRY , "United Kingdom" ) OR LIMIT-TO ( AFFILCOUNTRY , 

"Canada" ) OR LIMIT-TO ( AFFILCOUNTRY , "Spain" ) OR LIMIT-TO ( 

AFFILCOUNTRY , "India" ) OR LIMIT-TO ( AFFILCOUNTRY , "Greece" ) OR 

LIMIT-TO ( AFFILCOUNTRY , "Undefined" ) OR LIMIT-TO ( AFFILCOUNTRY 

, "Portugal" ) OR LIMIT-TO ( AFFILCOUNTRY , "Germany" ) OR LIMIT-TO ( 
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AFFILCOUNTRY , "Australia" ) ) AND ( LIMIT-TO ( SUBJAREA , "ENGI" ) OR 

LIMIT-TO ( SUBJAREA , "MATE" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND 

( LIMIT-TO ( PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( SRCTYPE , "j" ) ) AND 

( LIMIT-TO ( LANGUAGE , "English" ) ) 

This query seeks scholarly articles on specific topics in construction and material 

engineering published between 2010 and 2023. The primary areas of focus are 

Masonry structures, textile reinforcement, and Geopolymer mortar. 

The query restricts results to final-form articles from reputable engineering and 

material science journals . it includes research conducted in various countries like 

Italy, China, the United states, the United kingdom, Canada, India, Greece, Portugal, 

Germany, and Australia. All of which have made significant contributions to these 

fields. By limiting the search to English-language journal articles, the query ensures 

accessibility to a large international audience while also focusing on peer-reviewed 

research, resulting in high-quality and reliable findings. The chosen time frame 

allows for the incorporation of recent developments and current trends in the relevant 

fields of study. 

 

4. RESULTS AND DISCUSSIONS  

4.1 ANALYSIS OF THE OVERALL GROWTH TREND: 

 

       Figure 2: Main information 

The above figure shows that there has been a significant increase in the number of 

documents published in the field of Masonry structures with Geopolymer mortar and 

textile reinforcement. In 2010, there were only 369 documents published, but by 

2023, there were 1815 documents published. This is an increase of 11.91%. The 

figure also shows that there has been an increase in the number of authors who are 

publishing research in this field. In 2010, there were only 4496 authors, but by 2023, 
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there were 62619 authors. This is an increase of 33.11%. The number of author's 

keywords has also increased over time. In 2010, there were only 4574 author's 

keywords, but by 2023, there were 27.38 author's keywords. This is an increase of 

27.38%. The average number of references per document has also increased over 

time. In 2010, the average document had only 6.04 references, but by 2023, the 

average document had 62619 references. This is an increase of 27.38%. The average 

age of documents has also increased over time. In 2010, the average document was 

only 1.00 years old, but by 2023, the average document was 6.04 years old. This is 

an increase of 6.04% 

4.2 RESEARCH PRODUCTIVITY. 

The below graph depicts the annual count of citations and publications within a 

specific field from 2010 to 2023, with the "CITATIONS" axis indicating citation 

numbers and the "PUBLICATIONS" axis reflecting publication figures. Notably, 

there is a consistent upward trend in publications, starting 41 articles in 2010 and 

reaching approximately 184 by 2023, indicating a growing interest in the represented 

field. Similarly, the number of citations shows an increasing trend, though not as 

pronounced as publications, with 1894 in 2010 rising to about 8972 by 2023, 

suggesting an expanding impact of the field's published work on other researchers. A 

positive correlation exists between the number of publications and citations, generally 

implying that higher publication numbers correlate with increased citation counts. 

However, it's important to acknowledge that this correlation is not absolute, and 

certain years may witness a substantial number of publications with a relatively low 

citation count and vice versa. 

 

         Figure 3: publications and citation trends 

6

MATEC Web of Conferences 400, 03003 (2024)
SPICE 2024

https://doi.org/10.1051/matecconf/202440003003



4.3 SOURCES AND ITS METRICS 

The academic journals in the field of composites and structural engineering exhibit 

varying degrees of impact and citation performance. Notably, "Composites Part B: 

Engineering" stands out with the highest h-index of 54, a g-index of 92, an m-index 

of 3.85, total citations (TC) amounting to 8938, and 116 publications. "Construction 

and Building Materials" follows with an h-index of 38, a g-index of 58, an m-index 

of 2.53, TC of 4299, and 139 publications. "Composites Part A: Applied Science and 

Manufacturing" and "Journal of Structural Engineering (United States)" share an h-

index of 36 and 28, respectively. On the lower end, "Materials and 

Structures/Materiaux et Constructions" has the lowest h-index at 16, a g-index of 24, 

an m-index of 1.06, TC of 1236, and 24 publications. Interestingly, "Journal of 

Composites for Construction" boasts an h-index of 19, surpassing both "Materials 

and Design" (h-index 18) and "Materials and Structures/Materiaux et Constructions," 

but it falls short in total citations, with 1103 compared to "Materials and Design's" 

1412. This highlights the nuanced interplay between h-index and total citations in 

assessing the scholarly impact of these journals. 

Table 1: sources, metrics and citations 

 

S.NO SOURCES h-index 
g-

index 

m-

index 
TC NP 

1 Composites part B: Cngineering 54 92 3.85 8938 116 

2 
Construction and building 

materials 
38 58 2.53 4299 139 

3 
Composites part a: applied 

science and manufacturing 
36 55 2.4 3420 87 

4 
Composites science and 

technology 
29 48 1.93 2729 48 

5 Composite structures 28 50 1.86 2858 87 

6 
Journal of structural engineering 

(united states) 
28 42 2.15 2292 87 

7 Engineering structures 23 36 1.53 1407 59 

8 
Journal of composites for 

construction 
19 32 1.35 1103 32 

9 Materials and design 18 25 1.2 1412 25 

10 

Materials and 

structures/materiaux et 

constructions 

16 24 1.06 1236 24 
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4.4 ANALYSIS OF THREE FIELD PLOT 

The below figure illustrates the interconnections between sources, counties, and 

keywords in the Scientometric study of masonry structures using geopolymer mortar 

and textile reinforcement. The primary five topics, namely mechanical properties, 

masonry, textiles, strengthening, and composites, were predominantly linked to three 

sources: construction and building materials, composite structures, and composite 

part b- engineering. Moreover, these topics were closely associated with the three 

leading countries in terms of productivity: China, Italy, and Germany. 

 

Figure 4: Three-factor analysis of the relationship among Sources (left), Countries 

(center), and keywords (right). 

4.5    THEMATIC MAP OF KEYWORDS 

The thematic map, as illustrated in the preceding figure, serves as a visual 

representation that categorizes themes based on their density and centrality. 

This insightful map employs a coordinate system, where the X-axis signifies 

theme importance, and the Y-axis denotes the development stage of these 

themes. The themes are systematically organized into four distinct quadrants 

to facilitate a nuanced analysis.  

 

In Quadrant (Q1), motor themes emerge with notable characteristics of high 

density and centrality. Keywords such as reinforcement, textiles, and 

reinforced concrete dominate this quadrant, showcasing their significance 

and suitability for in-depth studies. These keywords have undergone 

extensive research, rendering them pivotal for further exploration and 

comprehensive understanding. 

 

In Quadrant (Q2) is characterized by basic themes that exhibit high 

centrality but relatively low density. However, this quadrant lacks specific 
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keywords, posing an interesting area for potential research exploration. The 

absence of keywords highlights a need for deeper investigation into the 

foundational aspects of these themes. 

 

In Quadrant (Q3) encompasses emerging and disappearing themes that are 

novel and underdeveloped. Keywords associated with Q3 include textile 

fibers, tensile strength, and fibers. The presence of such terms suggests a 

fertile ground for future research, indicating areas where exploration and 

expansion can contribute to the advancement of knowledge. 

 

In Quadrant (Q4), niche themes surface with high density and low centrality, 

similar to Q2, but without specific keywords. This quadrant prompts 

consideration for further examination, as the absence of keywords 

necessitates a closer look to uncover potential insights and connections 

within these specialized themes. Overall, the thematic map provides a 

comprehensive framework for identifying, categorizing, and prioritizing 

themes, guiding researchers towards areas ripe for exploration and 

contributing to the evolution of knowledge in the field. 

 

 

                            Figure 5: Thematic mapping of keywords  

4.6 BIBLIOGRAPHIC COUPLING ANALYSIS OF COUNTIES  

The bibliographic coupling analysis conducted using VOSviewer has uncovered 

intriguing patterns in the relationships between different countries. Out of a total of 

80 countries analyzed, 52 of them meet the set thresholds of possessing at least 3 

documents and receiving a minimum of 1 citation. This indicates that a significant 

majority of the countries under study are actively contributing to the body of 

knowledge and their work is being recognized and cited in the research community. 

The visualization generated by VOSviewer presents 11 distinct clusters. These 
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clusters represent groups of countries that share strong bibliographic ties, implying 

that these countries are working on similar research topics or fields. This could be 

due to shared research interests, collaborative research projects, or similar regional 

and global challenges that these countries are trying to address through research. 

 

        Figure 6: Countries bibliographic coupling analysis  

The presence of 680 links in total suggests a high level of interconnectivity between 

these countries. This could be interpreted as a sign of extensive international 

collaboration in the scholarly community, with research transcending geographical 

boundaries. It could also indicate that the research produced by these countries is 

having a wide-reaching impact, with their work being cited by researchers across 

different countries. The total link strength of 67370 signifies the overall intensity of 

these connections. This high link strength is indicative of the depth and significance 

of these bibliographic ties. It’s not just that the countries are interconnected; the 

strength of these connections suggests that these are not merely superficial or 

incidental links, but rather meaningful relationships that likely involve substantial 

intellectual exchange and collaboration. 

. 

4.7 CO-OCCURRENCE ANALYSIS OF KEYWORDS  

In the co-occurrence analysis conducted using VOSviewer, with the option to 

consider all keywords and a minimum occurrence threshold of 10 for a keyword, a 

significant pattern emerges from the data. Out of the total 12457 keywords analyzed, 

only 544 meet the specified threshold. This suggests that these 544 keywords are the 

most frequently occurring and potentially represent the core themes or topics in the 

body of work being analyzed. The analysis further identifies 4 distinct clusters among 

these keywords. These clusters could represent different themes or topics that are 
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prevalent in the research. The presence of these clusters indicates that there are 

specific areas of focus or interest in the research community. 

 

 

Figure 7: co-occurrence of keywords 

The total number of links, standing at 39957, signifies the relationships or 

connections between these keywords. This high number of links suggests a high 

degree of interrelatedness between the different themes or topics represented by the 

keywords. It indicates that the research is not occurring in isolation, but there are 

significant overlaps and intersections between different areas of study. The total link 

strength of 115652 further underscores the intensity of these connections. This high 

link strength suggests that not only are there numerous connections between the 

keywords, but these connections are also strong. This could mean that the same set 

of keywords tend to co-occur frequently, indicating a high degree of cohesion and 

interdependence in the research topics. These insights can be instrumental in guiding 

future research directions and strategies. 

 

4.8 PUBLICATIONS AND CITATIONS  

The below table provides a comprehensive overview of publication metrics over a 

14-year period from 2010 to 2023. It’s interesting to note that while the mean times 

cited (TC) per article has been on a downward trend, the number of publications has 

seen a significant increase, indicating a higher volume of output. The year 2015 

stands out as it had the highest mean TC per year at 5.22, despite not having the 

highest mean TC per article or the most number of publications. Conversely, 2023 

had the lowest mean TC per article and per year, despite having one of the highest 

numbers of publications. This could suggest a shift in focus towards quantity over 

citation impact in recent years. The citable years column decreases annually,  
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reflecting the passage of time since each publication year 

Table 2: Year, publications,and citable years 

5. Summary and conclusions 

Masonry structures with geopolymer mortar and textile reinforcement research has 

witnessed a substantial increase in the number of publications, from 369 in 2010 to 

1815 in 2023, signifying an 11.91% growth. The number of authors contributing to 

this field has also risen significantly, with a notable increase from 4496 in 2010 to 

62619 in 2023, reflecting a 33.11% growth. The average number of author's keywords 

per document and the average number of references per document have both shown 

an upward trajectory, increasing by 27.38% each. 

Journals in the field of composites and structural engineering exhibit varying impact, 

with "Composites Part B: Engineering" leading in h-index, total citations, and 

publications. The nuanced interplay between h-index and total citations highlights the 

need for a comprehensive assessment of journal impact. In Thematic mapping 

Quadrant (Q2) highlights basic themes with high centrality but low density, 

presenting an intriguing area for potential research exploration due to the absence of 

specific keywords. This quadrant calls for a deeper investigation into the foundational 

aspects of these themes to unveil underlying principles. In contrast, Quadrant (Q3) 

encompasses emerging and disappearing themes such as textile fibers, tensile 

strength, and fibers. These novel and underdeveloped themes in Q3 indicate fertile 

ground for future research, offering opportunities for exploration and expansion that 

Year  

Mean TC per 

article 

Number of 

publications 

Mean TC per 

year 

Citable 

years 

2010 52.71 41 3.51 15 

2011 46.98 55 3.36 14 

2012 44.92 60 3.46 13 

2013 44.67 78 3.72 12 

2014 39.87 107 3.62 11 

2015 52.15 131 5.22 10 

2016 42.71 139 4.75 9 

2017 40.13 164 5.02 8 

2018 29.34 153 4.19 7 

2019 21.26 188 3.54 6 

2020 16.86 169 3.37 5 

2021 14.03 171 3.51 4 

2022 6.2 182 2.14 3 

2023 1.42 177 0.71 2 
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can significantly contribute to the advancement of knowledge in the field. Overall, 

the quadrant-based analysis provides strategic insights, guiding researchers toward 

untapped areas of exploration and potential avenues for impactful contributions.  

Bibliographic coupling study with VOSviewer reveals trends across 80 countries, 

with 52 meeting predetermined thresholds, indicating active contributions and 

recognition in research. The visualization reveals 11 groups, which represent related 

bibliographic relationships and probable common research interests. The 680 

linkages demonstrate significant interconnectedness and extensive international 

engagement. Total link strength of 67370 indicates strong ties, reflecting important 

partnerships and significant intellectual interaction among partnering countries in the 

scholarly community. This implies a worldwide influence, when research transcends 

geographical boundaries, cultivating a network of significant contributions. In 

VOSviewer's co-occurrence analysis, using a 10-keyword threshold among 12,457 

keywords identifies 544 fundamental themes, which constitute four separate clusters 

representing popular study subjects. The 39,957 linkages show a high degree of 

interrelatedness between themes, showing large overlaps in research fields. Total link 

strength of 115,652 indicates not only numerous but strong relationships, implying 

frequent co-occurrences of the same set of terms. This cohesiveness emphasizes the 

interdependence of study topics, giving useful insights for strategic planning and 

decision-making in future scholarly endeavors. 

The publication metrics from 2010 to 2023 show a notable trend: a decrease in mean 

times cited per article despite a considerable increase in publications, indicating a 

shift towards prioritizing quantity over citation effect. The fact that 2015 had the 

highest mean time reported in a single year adds to the curiosity. In contrast, 2023, 

which is characterized by a high volume of publications, has the lowest mean times 

mentioned per article and year. This subtle trend suggests shifting scholarly 

objectives. The diminishing citable years column emphasizes the temporal 

progression from each publication year, showing the dynamic nature of research 

effect during the analyzed time span. 
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