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Abstract — This first-ever Editorial Scope of the Journal of Civil Engineering, Science and Technology (JCEST)
touches the scientometrics of one of the main civil engineering disciplines, structure and material, in the publication
realm. This brief editorial piece highlights the emerging and highly investigated themes in the last 5 years by
gathering information from the wealth of the freely accessible Scopus database. Also, the most researched and
published areas of JCEST within this period from the perspective of popular keywords are assembled and presented.
The overlapped terms of the widely researched topics from the two sources are then captured to show their common
publication territories of attention. This exercise aims to offer a brief guide for authors to better plan and navigate
their knowledge quest to fit the currently trailblazing research curiosity and interest.
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1.0 INTRODUCTION

A recent research methodology coaching session with Ph.D. students has invoked this editor’s curiosity to rekindle
with the core concept of qualitative and quantitative studies. With the rush of data traffic in the information age,
numbers feed the makeup of quality and vice versa. The coining of “scientometrics” by Vassily Nalimov since the
1960s has catapulted the appraisal of scientific works via the measure of metrics [1]. Quality of things is nowadays
associated tightly with presentations and achievements in various forms of numbers. Hello, statistics plus fancy
charts and infographics. Gone were the days when researchers simply needed to report observations and findings
on the scientific and historical progress of our surrounding phenomena through a systematic peer-review event.
Everything now is about numbers and the quality of the publication is justified by numbers presented with metrics.
The debate on the validity of these metrics is beyond the scope of this short essay. Let us explore what the numbers
tell us.

2.0 GLOBAL PUBLICATION STATISTICS
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Figure 1 Number of published documents by year: (a) overall and (b) recent 5 years (keyword: civil AND structure OR
material) [2]
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Resulted from the searching of “civil” AND “structure” OR “material” as keywords, Figure 1 presents the published
document by year (up to 2021) as extracted from the Scopus database [2]. In the recent 5 years, the numbers of
relevant documents curated in the platform are consistently around 3,000 or more. The breakdown of disciplines
related to civil structures and materials sees the engineering field as the most dominant, taking almost a half of the
contribution chunk as disclosed in Figure 2. The second and third main contributors are those from social sciences
and materials science, respectively. Others cover a combination of various other lesser contributing areas. Of most
interest to the civil structures and materials research community, the top 10-ranked keywords in descending order
of document contributing number are civil engineering, building materials, finite element method, construction
equipment, reinforced concrete, structural design, concretes, structural analysis, structural health
monitoring, and design [2]. Of these and by limiting to engineering, geopolymers [3] is at present the leading
article, attracting a whopping 2411 citations at the time of writing, followed by those titled structural control [4],
structural optimization [5], structural health monitoring [6], and fiber-reinforced polymer composites for
construction [7] in rounding-up the top 5 most cited papers. Moreover, signal processing [8] and machine learning
(artificial neural network) [9] are the next two emerging themes gaining wide attraction in the publication interest.
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Figure 2 Document percentage by topic (keyword: civil AND structure OR material) [2]
3.0 JCEST PUBLICATION TREND

It can be held that the counts of publication activity abide by the following trend: download > read > citation, i.e.,
the download count of one research paper is always higher than those of reading and citation. As the intention of
this editorial piece is to briefly highlight the main contributing keywords and areas as observed from the JCEST
publication trend, no deep analysis or simulation is carried out. Rather, the presented numbers are those readily
computed by the open-source journal system. Having stated this, these numbers offer an early guide and better
hindsight into the highly sought-after themes and topics in the various structure and material areas of civil
engineering. In promoting the authors’ works, we unveil, up to the current writing time, the most downloaded 2021
papers on our recent Facebook post of JCEST @
https://www.facebook.com/JCESTUNIMAS/posts/919581658729365 with the highest download count coming
from the paper on material, waste marble dust. Materials studies especially on concrete with their variety choice of
constituents have been well cited by the research community worldwide, thus cementing the strong footing of this
theme in the journal. No pun intended! Furthermore, the most cited paper of JCEST is the work of Yong and Teo
[10], which employed recycled aggregates in concrete. Probing the key elements of structure and material papers
published in JCEST, we find a strong appearance of keywords, such as concrete, strength, foamed concrete,
compressive strength, construction, material, steel, waste, conventional, properties, water, marble, cement,
fiber/filler, replacement, etc. as summarized in Figure 3. The normalized influence represents the appearance of
a particular keyword divided by that mostly found in the titles, abstracts, and keywords; concrete being is the most
popular word in the structure and material papers of JCEST. Furthermore, the popularity of the keywords used in
the structure and material field is reflected by their font size in the keyword cloud chart in Figure 4 [11]. These are
the terms widely available in the vast majority of JCEST papers from the last 5 years.
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4.0 THE COMMON GROUND AND THE WAY OF THE FUTURE

It is worth noting that overlapping can be noticed in these terms by matching those top-ranked from documents
published globally as compiled from the Scopus platform. The popular keywords from JCEST that resonate with
those highly researched from the Scopus database are, to name a few, concrete [12—14], foamed concrete [13,
15], geopolymer [16], various innovated construction materials [12, 14, 17], and fiber/filler [14, 18, 19], hence,
echo undisputedly the importance of studies published in JCEST. In awaking the sustainability prospects [20], it is
notable to see that the recycling and repurposing of agricultural and industrial wastes into construction materials
have been the chief theme of works published in JCEST. The recently examined major materials comprise marble
and quarry dust as well as oil palm ash and fiber [15, 17, 21-23] as potential substitutes in concretes and pavements.
This is mirrored strongly in the popular keywords of JCEST; waste and replacement.

0.75
0.5

0.25

Normalized influence

Figure 3 JCEST keyword influence

4 f()ﬁgplemrei%d
fibre p marblepf) scil rha
Lenaile resistance

" c%m?nt
oner List..s
base dowsity
stmctures.
aggregales structure

properties aggregate
m steel

control
abmuctural

Building” > nventional™gl

compressive

. flexural fire e
index
material replacement

Figure 4 JCEST keyword cloud



In closing, fitting the accelerated worldwide constructional efforts in sustainable development and waste reduction
while looking toward incoming challenges, an analysis in Scopus keywords finds that for the construction industry,
the Internet of Things (IoT) has been gaining serious traction in project design (green), to orchestrate construction
site works (dark orange), and to perform building information modeling (BIM) as shown in the keyword cloud
chart in Figure 5. Hence, these are the emerging areas of emphasis to investigate in the foreseeable future in the
civil engineering structures and materials discipline.
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Figure 5 Keyword cloud chart [2]
5.0 CONCLUSION

A new JCEST editorial initiative to probe into the themes that stir the most current civil engineering research,
specifically in the territories of structures and materials, was conducted. The data was obtained from the Scopus
database and JCEST’s publication trend. The topmost key terms that appeared in both sources were identified.
Some overlapped themes had also been highlighted, thereby emphasizing the dominance of these works in the civil
engineering structure and material studies in both sources. To motivate further the field, strongly emerging and
prospective research arenas were pinpointed. See you in the next editions for the other disciplines of JCEST!

Conflicts of Interest

The author declares that there are no conflicts of interest regarding the publication of this paper.

References

[1]  Hood, W. W., & Wilson, C. S. (2001). The literature of bibliometrics, scientometrics, and informetrics. Scientometrics,
52(2), 291-314. https://doi.org/10.1023/A:1017919924342

[2]  Scopus. (2022). Scopus database. Retrieved March 2, 2022, from www.scopus.com

[3] Davidovits, J. (1991). Geopolymers: Inorganic polymeric new materials. Journal of Thermal Analysis and calorimetry,
37(8), 1633-1656. https://doi.org/10.1007/bf01912193

[4] Housner, G. W., Bergman, L. A., Caughey, T. K., Chassiakos, A. G., Claus, R. O., Masri, S. F., Skelton, R. E., Soong,
T. T., Spencer, B. F., & Yao, J. T. P. (1997). Structural control: Past, present, and future. Journal of Engineering
Mechanics, 123(9), 897-971. https://doi.org/10.1061/(ASCE)0733-9399(1997)123:9(897)

[5] Xie, Y. M., & Steven, G. P. (1993). A simple evolutionary procedure for structural optimization. Computers &
Structures, 49(5), 885-896. https://doi.org/10.1016/0045-7949(93)90035-C

[6] Farrar, C. R., & Worden, K. (2007). An introduction to structural health monitoring. Philosophical Transactions of the
Royal  Society A: Mathematical, Physical and Engineering Sciences, 365(1851), 303-315.
https://doi.org/10.1098/rsta.2006.1928

[7] Bakis, C. E., Bank, L. C., Brown, V1., Cosenza, E., Davalos, J. F., Lesko, J. J., Machida, A., Rizkalla, S. H., &
Triantafillou, T. C. (2002). Fiber-reinforced polymer composites for construction—State-of-the-art review. Journal of
Composites for Construction, 6(2), 73—87. https://doi.org/10.1061/(ASCE)1090-0268(2002)6:2(73)

[8]  Peeters, B., & De Roeck, G. (1999). Reference-based stochastic subspace identification for output-only modal analysis.
Mechanical Systems and Signal Processing, 13(6), 855—878. https://doi.org/10.1006/mssp.1999.1249

[9]  Cha, Y., Choi, W., & Biiyiikoztiirk, O. (2017). Deep learning-based crack damage detection using convolutional neural
networks. Computer-Aided Civil and Infrastructure Engineering, 32(5), 361-378. https://doi.org/10.1111/mice.12263

[10] Yong, P.C., & Teo, D. C. L. (2009). Utilisation of recycled aggregate as coarse aggregate in concrete. Journal of Civil

4



[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

(22]

(23]

Engineering, Science and Technology, 1(1), 1-6. https://doi.org/10.33736/jcest.60.2009

Wordclouds. (2022). Wordclouds.com. Retrieved March 3, 2022, from https://www.wordclouds.com/

Demissew, A., Fufa, F., & Assefa, S. (2019). Partial Replacement of Cement by Coffee Husk Ash for C-25 Concrete
Production. Journal of  Civil Engineering, Science and Technology, 10(1), 12-21.
https://doi.org/10.33736/jcest.1433.2019

Kado, B., Mohammad, S., Lee, Y. H., Shek, P. N., & Ab Kadir, M. A. (2021). Experimental study on behavior of
unprotected foamed concrete filled steel hollow column under fire. Journal of Civil Engineering, Science and
Technology, 12(2), 189-202. https://doi.org/10.33736/jcest.3983.2021

Rahim, M. A,, Pohan, O. Y., Ab Manaf, M. B. H., Ahmad, A. N. A., Shahidan, S., Ghazaly, Z. M., Bawadi, N. F.,
Anudai, S., Hassan, Z., & Ismail, Z.-A. (2018). Characteristics of steel fiber reinforced concrete with recycled coarse
aggregate. Journal of Civil Engineering, Science and Technology, 9(2), 70-75. https://doi.org/10.33736/jcest.987.2018
Suhaili, S. S., Alias, N. N., Mydin, M. A. O., & Awang, H. (2021). Influence of oil palm spikelets fibre on mechanical
properties of lightweight foamed concrete. Journal of Civil Engineering, Science and Technology, 12(2), 160-167.
https://doi.org/10.33736/jcest.3980.2021

Ariffin, M. A. M., & Hussin, M. W. (2015). Chloride resistance of blended ash geopolymer concrete. Journal of Civil
Engineering, Science and Technology, 6(2), 23-33. https://doi.org/10.33736/jcest.148.2015

Kiptum, C. K., Rosasi, L., Joseph, O., & Odhiamba, E. (2019). Some mechanical characteristics of concrete reinforced
with dried water hyacinth and quarry dust as fine aggregates. Journal of Civil Engineering, Science and Technology,
10(2), 94-100. https://doi.org/10.33736/jcest.1451.2019

Kibru, Y., Geremew, A., & Yigezu, B. (2021). Potential use of “enset” fiber ash as partial replacement of conventional
filler material in hot mix asphalt. Journal of Civil Engineering, Science and Technology, 12(2), 91-111.
https://doi.org/10.33736/jcest.3213.2021

Mukaddas, A. M., Abd Aziz, F. N. A., Nasir, N. A. M., & Sutan, N. M. (2019). Water permeability and chloride and
sulphate resistance of rubberised fibre mortar. Journal of Civil Engineering, Science and Technology, 10(2), 135—146.
https://doi.org/10.33736/jcest.1741.2019

Kueh, A. B. H. (2021). Spent ground coffee—awaking the sustainability prospects. Environmental and Toxicology
Management, 1(1), 1-6. https://doi.org/10.33086/etm.v1i1.2016

Fentaw, M., Alemayehu, E., & Geremew, A. (2021). Experimental study of stabilization of expansive soil using the
mixture of marble dust, rice husk ash and cement for sub-grade road construction: a case study of Woldia town. Journal
of Civil Engineering, Science and Technology, 12(2), 141-159. https://doi.org/10.33736/jcest.3977.2021

Gonfa, L. G., Quezon, E. T. Q. T., & Geremew, A. (2020). Experimental study on application of marble waste as
conventional aggregate for base course materials. Journal of Civil Engineering, Science and Technology, 11(2), 144—
163. https://doi.org/10.33736/jcest.2620.2020

Sang, L., Idowu, T., & Okumu, V. (2021). Evaluation of the performance of waste marble dust as a mineral filler in
hot-mix asphalt concrete. Journal of Civil Engineering, Science and Technology, 12(1), 1-14.
https://doi.org/10.33736/jcest.3337.2021



	EDITORIAL SCOPE – STRUCTURE AND MATERIAL EDITION

