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Join the conversation about this journal

Quartiles

The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

Category Year Quartile
Building and Construction 2012 Q4
Building and Construction 2013 Q4
Building and Construction 2014 Q3
Building and Construction 2015 Q3

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2011 0.000
Cites / Doc. (4 years) 2012 0.158
Cites / Doc. (4 years) 2013 0.194
Cites / Doc. (4 years) 2014 0.400
Cites / Doc. (4 years) 2015 0.415
Cites / Doc. (4 years) 2016 0.748
Cites / Doc. (4 years) 2017 0.736
Cites / Doc. (4 years) 2018 0.697
Cites / Doc. (3 years) 2011 0.000
Cites / Doc. (3 years) 2012 0.158

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2011 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.
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Mohammed Ali Al-Bared 1 year ago

Thanks a lot for your response

But the thing that i am still wondering is that for year 2016, the category of Building and

construction was rated as Q2. Why it changed suddenly? although year 2016 has passed

Thanks again

reply

Mohammed Al-Bared 1 year ago

Dear Sir / Madam,

I published my paper in the International Journal of GEOMATE few months ago and my paper was

categorized under Building and construction materials. For year 2017, this category (Building and

Construction) was under Quartile 2 in SJR. The rules of my university is to publish in at least Q2

Journals and that is why i selected this journal for my publication. Surprisingly, the Q of the

Cit Y V l Year International Collaboration

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2011 0
Uncited documents 2012 17
Uncited documents 2013 54
Uncited documents 2014 85
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Paper DOI:  Paste paper title in the "Metadata Search" on http://www.crossref.org/

Introduction: 

The "International Journal of GEOMATE" is a Scientific Journal of the GEOMATE
International Society that encompasses a broad area in Geotechnique, Construction
Materials and Environment.
Special Issue: The journal includes papers on Structure, Engineering and
Environment under the category of special issue.
The key objective of this journal is to promote interdisciplinary research from various
regions of the globe. Geomate meaning as GEO-MATE indicating earth friend or
nature friend.
The editorial board of the journal is comprised of extensively qualified researchers,
academicians, scientists from Japan and other countries of the world.
It is peer-reviewed journal that is published monthly (2011-2015 quarterly). All
articles published in this journal are available on line. 
Contributors may download the manuscript preparation template for submitting
paper or contact to the Editor-in-Chief  [editor@geomatejournal.com].
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Gale Cengage Learning, Ulrichwebs, Global Impact Factor (GIF), etc.

SCOPUS Journal list: https://www.elsevier.com/solutions/scopus/content

ISI Master Journal List: http://ip-science.thomsonreuters.com/mjl/

search...

Publication Ethics

Review Policy

Content List

Copyright, Template (Form
1,2,3,4)

Evaluation Form

Revised Paper Submission

Galley Proof Submission

Impact Factor by SCOPUS

Reviewer Application

Discussion

Erratum

Appointment

Payment

News updates

Submission Membership

2012: 46.66%

2011: 61.53%

Geotechniqu Materials Construction Analyses
Read more

Environment

https://www.geomatejournal.com/
https://www.geomatejournal.com/user
https://www.geomatejournal.com/
https://www.geomatejournal.com/aims-scopes
https://www.geomatejournal.com/archives
https://www.geomatejournal.com/editorial-board
https://www.geomatejournal.com/conferences
https://www.geomatejournal.com/contact-us
http://www.crossref.org/
mailto:editor@geomatejournal.com
http://www.elsevier.com/online-tools/scopus/content-overview#content-overview
http://ip-science.thomsonreuters.com/cgi-bin/jrnlst/jloptions.cgi?PC=EX
http://www.crossref.org/
https://www.doi.org/
https://www.ebsco.com/
http://www.cengage.com/search/showresults.do?N=197
http://ulrichsweb.serialssolutions.com/login
http://globalimpactfactor.com/
https://www.elsevier.com/solutions/scopus/content
http://ip-science.thomsonreuters.com/mjl/
https://www.geomatejournal.com/publication-ethics
https://www.geomatejournal.com/review-policy
https://www.geomatejournal.com/node/307
https://www.geomatejournal.com/Download
https://www.geomatejournal.com/evaluation-form
https://www.geomatejournal.com/revised
https://www.geomatejournal.com/galley
https://www.geomatejournal.com/node/583
https://www.geomatejournal.com/node/1036
https://www.geomatejournal.com/node/574
https://www.geomatejournal.com/node/1066
https://www.geomatejournal.com/node/1501
https://www.geomatejournal.com/node/1633
http://geomatejournal.com/analyses


1/20/2020 International Journal of GEOMATE

https://www.geomatejournal.com 2/2

Click on the banner below for next conferences:

      

 

Visitor number   © 2011-2018, The Geomate International Society.

http://ip-science.thomsonreuters.com/cgi-bin/jrnlst/jloptions.cgi?PC=EX
http://www.confsee.com/


1/20/2020 Editorial Board | International Journal of GEOMATE

https://www.geomatejournal.com/editorial-board 1/2

International Journal of GEOMATEInternational Journal of GEOMATE
Geotechnique, Construction Materials and Environment, Tsu, Mie, Japan

ISSN:2186-2982 (Print)
2186-2990 (Online)

Home Aims & Scopes Archives Editorial Board Conferences Contact Us

Prof. Dr. Fumio Tatsuoka, Tokyo
University of Science, Japan

Prof. Dr. Sai Vanapalli, University of
Ottawa, Canada

Prof. Dr. Ian Jefferson, University of
Birmingham, United Kingdom

Prof. Dr. Mounir Bouassida,
National School of Engineering of Tunis

Prof. Dr. Bujang B.K. Huat,
University Putra Malaysia, Malaysia

Prof. Dr. Nemy Banthia, University of
British Columbia, Canada

Prof. Dr. Toshinori Sakai, Mie
University, Japan

Prof. Dr. Valeriy Perminov, Tomsk
Polytechnic University, Russia

Prof. Dr. Jing-Cai Jiang, University of
Tokushima, Japan

Prof. Dr. Lilia Robles Austriaco,
Angles University Foundation,
Philippines

Prof. Dr. Muhammad Ibn Ibrahimy,
International Islamic University,
Malaysia

Prof. Dr. Shamsul I. Chowdhury,
Roosevelt University, USA

Prof. Dr. Isabel Pinto, University of
Coimbra, Portugal

Prof. Dr. Mark Jaksa, University of
Adelaide, Australia

Prof. Dr. Kaneco Satoshi, Mie
University, Japan

Prof. Dr. Junichiro Takeuchi, Kyoto
University, Japan 

Prof. Dr. Ranjith Pathegama
Gamage, Monash University, Australia

Prof. Dr. Kingshuk Roy, Nihon
University, Japan

Prof. Dr. Md. Shahin Hossain,
Islamic University of
Technology, Bangladesh

Prof. Dr. Pedro Arrua, Universidad
Tecnológica Nacional, Argentina

Prof. Dr. Miguel A. Pando, University
of North Carolina, USA

Prof. Dr. Suksun
Horpibulsuk, Suranaree University of
Technology, Thailand

Prof. Dr. Musharraf Zaman,
University of Oklahama, USA

Prof. Dr. Rafiqul Tarefder, University
of New Mexico, USA

A/Prof. Dr. John Victor Smith, RMIT
University, Australia

Prof. Dr. Basir Mir, National Institute
of Technology Srinagar, India

Prof. Dr. Lily Surayya Eka, State
Islamic University Syarif Hidayatullah
Jakarta, Indonesia

Editorial Board

Honorary Editor

E/Prof. Dr. Shoji Inoue,
Mie University, Japan

 

Editor-in-Chief

Prof. Dr. Zakaria Hossain,
Mie University, Japan

 

Assistant to the Editor-in-Chief

Dr. Jim Shiau,
University of Southern Queensland, Australia

 

Associate Editors

 

search...

Publication Ethics

Review Policy

Content List

Copyright, Template (Form
1,2,3,4)

Evaluation Form

Revised Paper Submission

Galley Proof Submission

Impact Factor by SCOPUS

Reviewer Application

Discussion

Erratum

Appointment

Payment

Submission Membership

https://www.geomatejournal.com/
https://www.geomatejournal.com/user
https://www.geomatejournal.com/
https://www.geomatejournal.com/aims-scopes
https://www.geomatejournal.com/archives
https://www.geomatejournal.com/editorial-board
https://www.geomatejournal.com/conferences
https://www.geomatejournal.com/contact-us
https://www.geomatejournal.com/publication-ethics
https://www.geomatejournal.com/review-policy
https://www.geomatejournal.com/node/307
https://www.geomatejournal.com/Download
https://www.geomatejournal.com/evaluation-form
https://www.geomatejournal.com/revised
https://www.geomatejournal.com/galley
https://www.geomatejournal.com/node/583
https://www.geomatejournal.com/node/1036
https://www.geomatejournal.com/node/574
https://www.geomatejournal.com/node/1066
https://www.geomatejournal.com/node/1501
https://www.geomatejournal.com/node/1633


1/20/2020 Editorial Board | International Journal of GEOMATE

https://www.geomatejournal.com/editorial-board 2/2

A/Prof. Dr. Nagaratnam
Sivakugan, James Cook
University, Australia

Dr. Ivan Gratchev, Griffith University,
Australia

A/Prof. Srimala Sreekantan,
University Sains Malaysia

Prof. Dr. Basuony El-Garhy,
University of Tabuk, KSA

A/Prof. Ali Hassan Ali Mahfouz, Suez
Canal University, Egypt

Dr. Noor Ul Hassan Zardari,
Universiti Teknologi Malaysia

Dr. Zeki Candan, Istanbul
University, Turkey

Dr. Amimul Ahsan, UPM, Malaysia Prof. Dr. Ahmed Hassan, Beni-
Suef University, Egypt

Dr. Stefano Stacul,
University of Pisa, Italy

Prof. Dr. Paresh Vasantlal Dalal, Kavayitri
Bahinabai Choudhari North Maharashtra
University, Jalgaon, India

Prof. Dr. Aylie Han, Diponegoro
University, Indonesia

Prof. Dr. Nazar Oukaili,
University of Baghdad, Iraq

Dr. Md. Nuralam Hossain, Chongqing
university, China

Dr. Hidetaka Noritomi, Tokyo
Metropolitan University, Japan

Dr. Abdul Naser Abdul
Ghani, Universiti Sains Malaysia

Dr. Roohollah Kalatehjari, Auckland
University of Technology, New Zealand

Dr. Furqan Ahmad, Dhofar
University, Oman

Dr. Mary Ann Adajar, De La Salle
University, Philippines

Dr. Md Faiz Shah, University of
Jeddah, Saudi Arabia

Dr. Abbasali Taghavi
Ghalesari, University of Texas at El
Paso, TX, USA

Dr. Aria Fathi, University of Texas
at El Paso, TX, USA

Dr. Melito Baccay, Technological University
of The Philippines

Dr. Duc Bui Van, Hanoi University
of Mining and Geology, Viet Nam

Dr. Trung Ngoc Ngo, University of
Wollongong Australia

Dr. Nasser Najibi, City University of New
York, USA

Dr. Md Aminur Rahman, Deakin
University, Australia

Subject editors

 

Editorial Assistants/Reviewers

Review Board Members-1

Review Board Members-2
 

Note: E=Emeritus, A=Associate

Visitor number   © 2011-2018, The Geomate International Society.

https://www.geomatejournal.com/sites/default/files/files/Review%20Board%2027%20April%202018.pdf
https://www.geomatejournal.com/sites/default/files/files/Review%20Board%202.pdf


1/20/2020 Articles | International Journal of GEOMATE

https://www.geomatejournal.com/articles/2020/18/65 1/4

International Journal of GEOMATEInternational Journal of GEOMATE
Geotechnique, Construction Materials and Environment, Tsu, Mie, Japan

ISSN:2186-2982 (Print)
2186-2990 (Online)

Home Aims & Scopes Archives Editorial Board Conferences Contact Us

Articles (2020 / volume 18 / issue 65) search...

Publication Ethics

Review Policy

Content List

Copyright, Template (Form
1,2,3,4)

Evaluation Form

Revised Paper Submission

Galley Proof Submission

Impact Factor by SCOPUS

Reviewer Application

Discussion

Erratum

Appointment

Payment

Submission Membership

Article Type: Research Article View Abstract Pages (1-8)No of Download = 308

Shin-ichi Kanazawa and Satoe Suzuki

1. STRESS ANALYSIS OF EMBANKMENT DUE TO DIFFERENT IN
CONSTRUCTION CONDITIONS

Article Type: Research Article View Abstract Pages (9-14)No of Download = 289

Imran Khan, Kentaro Nakai and Toshihiro Noda

2. EXPERIMENTAL RESEARCH ON DEVELOPMENT/DIMINISHING OF
ANISOTROPY AND ITS EFFECT ON MECHANICAL BEHAVIOR OF
CLAY

Article Type: Research Article View Abstract Pages (15-22)No of Download = 535

Mohamed Saad Eldin Mohamed, Mohamed Ahmed Saeed and Nasser Ahmed Abdelgawad Radwan

3. GEOTECHNICAL STUDY FOR NEW EGYPTIAN CAPITAL ROCKS

Article Type: Research Article View Abstract Pages (23-33)No of Download = 302

Jessada Pochan, Preda Pichayapan and Kriangkrai Arunotayanun

4. A MODELING FRAMEWORK OF HIERARCHICAL EARTHQUAKE
RELIEF CENTER LOCATIONS UNDER DEMAND UNCERTAINTY

Article Type: Research Article View Abstract Pages (34-40)No of Download = 312

Hiroki Nishiwaki and Hiroyuki Ii

5. RELATIONSHIP BETWEEN RAIN CLOUDS DIRECTION,
TOPOGRAPHY AND AMOUNT OF PRECIPITATION IN BETWEEN THE
OSAKA PLAIN AND THE SOUTH IKOMA MOUNTAINS, MIDDLE OF
JAPAN

Article Type: Research Article View Abstract Pages (41-48)No of Download = 331

Indratmo Soekarno, Mohammad Farid and Regina Dio Oriandra

6. CIRATA RESERVOIR LIFETIME PREDICTION USING NEW
HYDROMETRICS AND SEDIMENT APPROACHES

Article Type: Research Article View Abstract Pages (49-54)No of Download = 327

Zhuang Liu, Yaxu Liu, Mark Bolton, Dominic E.L. Ong and Erwin Oh

7. EFFECT OF CEMENT AND BENTONITE MIXTURE ON THE
CONSOLIDATION BEHAVIOR OF SOFT ESTUARINE SOILS

https://www.geomatejournal.com/
https://www.geomatejournal.com/user
https://www.geomatejournal.com/
https://www.geomatejournal.com/aims-scopes
https://www.geomatejournal.com/archives
https://www.geomatejournal.com/editorial-board
https://www.geomatejournal.com/conferences
https://www.geomatejournal.com/contact-us
https://www.geomatejournal.com/publication-ethics
https://www.geomatejournal.com/review-policy
https://www.geomatejournal.com/node/307
https://www.geomatejournal.com/Download
https://www.geomatejournal.com/evaluation-form
https://www.geomatejournal.com/revised
https://www.geomatejournal.com/galley
https://www.geomatejournal.com/node/583
https://www.geomatejournal.com/node/1036
https://www.geomatejournal.com/node/574
https://www.geomatejournal.com/node/1066
https://www.geomatejournal.com/node/1501
https://www.geomatejournal.com/node/1633
javascript:void(0);
https://www.geomatejournal.com/user/download/1672/1-8-5558-Shin-Jan-2020-65g1.pdf
https://www.geomatejournal.com/user/download/1672/1-8-5558-Shin-Jan-2020-65g1.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1673/9-14-4729-Imran-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1673/9-14-4729-Imran-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1674/15-22-12135-Mohamed-Jan-2020-65.pdf
https://www.geomatejournal.com/user/download/1674/15-22-12135-Mohamed-Jan-2020-65.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1675/23-33-12752-Jessada-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1675/23-33-12752-Jessada-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1676/34-40-2657-Ii-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1676/34-40-2657-Ii-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1677/41-48-18023-Farid-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1677/41-48-18023-Farid-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1678/49-54-19076-Zhuang-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1678/49-54-19076-Zhuang-Jan-2020-65g.pdf


1/20/2020 Articles | International Journal of GEOMATE

https://www.geomatejournal.com/articles/2020/18/65 2/4

Article Type: Research Article View Abstract Pages (55-63)No of Download = 342

Pramet Kaewmesri, Usa Humphries, Prungchan Wongwises, Pariwate varnakovida, Sirapong Sooktawee and
Grienggrai Rajchakit

8. DEVELOPMENT SIMULATION OF AN UNSEASONAL HEAVY
RAINFALL EVENT OVER SOUTHERN THAILAND BYWRFROMS
COUPLINGMODEL

Article Type: Research Article View Abstract Pages (64-71)No of Download = 353

Gunawan Prayitno, Nindya Sari, AW Hasyim and Nyoman Widhi SW

9. LAND-USE PREDICTION IN PANDAAN DISTRICT PASURUAN
REGENCY

Article Type: Research Article View Abstract Pages (72-79)No of Download = 352

Andojo Wurjanto and Harman Ajiwibowo

10. MODELING PORT STRUCTURE IMPACT TO SEDIMENTATION
PATTERN IN TUDI BAY, PROVINCE OF GORONTALO, INDONESIA

Article Type: Research Article View Abstract Pages (80-85)No of Download = 363

Ade Lisantono, Johanes Januar Sudjati and Angelina Eva Lianasari

11. FLEXURAL BEHAVIOR OF FLY ASH-BASED GEOPOLYMER R/C
BEAMWITH BAUXITE MATERIAL AS COARSE AGGREGATES

Article Type: Research Article View Abstract Pages (86-93)No of Download = 374

Chamara Prasad Gunasekara Jayalath and Kasun Dilhara Wimalasena

12. MEASURING STRAINS ON GEOGRID SPECIMENS UNDER THE
LABORATORY TENSILE TEST

Article Type: Research Article View Abstract Pages (94-101)No of Download = 381

Bhuddarak Charatpangoon, Chayanon Hansapinyo and Junji Kiyono

13. SEISMIC ANALYSIS OF DAM–RELEVANT STRUCTURES IN
NORTHERN THAILAND

Article Type: Research Article View Abstract Pages (102-109)No of Download = 442

Sabaruddin, Suyuti and Raudha Hakim

14. PREDICTED OVERALL STABILITY OF EMBANKMENT ON VERY SOFT
SOIL REINFORCED BY BAMBOO PILES BASED ON FULL-SCALE TEST
DATA

Article Type: Research Article View Abstract Pages (110-117)No of Download = 405

R. Mohamad, H. Hammadeh, M.Kousa and G.Wardeh

15. FRACTURE BASED NON LINEAR MODEL FOR REINFORCED
CONCRETE BEAMS

16. PERFORMANCE OF POROUS ASPHALT CONTAINING MODIFICATED
BUTON ASPHALT AND PLASTIC WASTE

javascript:void(0);
https://www.geomatejournal.com/user/download/1679/55-63-32589-Pramet-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1679/55-63-32589-Pramet-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1680/64-71-41738-Gunawan-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1680/64-71-41738-Gunawan-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1681/72-79-42821-Andojo-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1681/72-79-42821-Andojo-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1682/80-85-43211-Ade-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1682/80-85-43211-Ade-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1683/86-93-54094-Chamara-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1683/86-93-54094-Chamara-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1684/94-101-56966-Bhuddarak-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1684/94-101-56966-Bhuddarak-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1685/102-109-59237-Sabaruddin-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1685/102-109-59237-Sabaruddin-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1686/110-117-66197-Mohamad-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1686/110-117-66197-Mohamad-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1687/118-123-67196-Didik-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1687/118-123-67196-Didik-Jan-2020-65g.pdf
perkuliahan
Highlight



1/20/2020 Articles | International Journal of GEOMATE

https://www.geomatejournal.com/articles/2020/18/65 3/4

Article Type: Research Article View Abstract Pages (118-123)No of Download = 403

D. S. Mabui, M. W. Tjaronge, S. A. Adisasmita and Mubassirang Pasra

Article Type: Research Article View Abstract Pages (124-131)No of Download = 392

Phirunrat Thaisamak, Somkiat Jaturonglumlert, Jaturapatr Varith, Kanjana Narkprasom and Chanawat Nitatwichit

17. EFFECT OF COMBINED BETWEEN MICROBUBBLE AND
ULTRASONIC OF C-PHYCOCYANIN EXTRACTION FROM S.
PLATENSIS

Article Type: Research Article View Abstract Pages (132-139)No of Download = 382

Ahmad B. Malkawi, Maan Habib, Yazan Alzubi and Jamal Aladwan

18. ENGINEERING PROPERTIES OF LIGHTWEIGHT GEOPOLYMER
CONCRETE USING PALM OIL CLINKER AGGREGATE

Article Type: Research Article View Abstract Pages (140-146)No of Download = 368

Kasun Wimalasena and Chamara Prasad Gunasekara Jayalath

19. EFFECT OF GEOGRID REINFORCEMENT IN WEAK SUBGRADES

Article Type: Research Article View Abstract Pages (147-155)No of Download = 361

Abdul Jalil, Teuku Faisal Fathani, Iman Satyarno and Wahyu Wilopo

20. A STUDY ON THE LIQUEFACTION POTENTIAL IN BANDA ACEH CITY
AFTER THE 2004 SUMATERA EARTHQUAKE

Article Type: Research Article View Abstract Pages (156-163)No of Download = 362

Ahyuni and Hamdi Nur

21. PATTERNS OF BUILT-UP AREA CHANGE IN SMALL CITIES OF WEST
SUMATRA PROVINCE - INDONESIA

Article Type: Research Article View Abstract Pages (164-170)No of Download = 337

Takayuki Hayashi and Harumi Yashiro

22. APPLICATION OF DEAGGREGATION OF SPATIAL PROBABILISTIC
SEISMIC HAZARD FOR DISASTER PREPAREDNESS

Article Type: Research Article View Abstract Pages (171-178)No of Download = 337

Yulvi Zaika and Eko Andi Suryo

23. THE DURABILITY OF LIME AND RICE HUSK ASH IMPROVED
EXPANSIVE SOIL

Article Type: Research Article View Abstract Pages (179-184)No of Download = 308

Nolan Concha and Andres Winston Oreta

24. AN IMPROVED PREDICTION MODEL FOR BOND STRENGTH OF
DEFORMED BARS IN RC USING UPV TEST AND ARTIFICIAL NEURAL
NETWORK

javascript:void(0);
https://www.geomatejournal.com/user/download/1687/118-123-67196-Didik-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1688/124-131-73202-Phirunrat-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1688/124-131-73202-Phirunrat-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1689/132-139-89948-Ahmad-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1689/132-139-89948-Ahmad-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1690/140-146-90377-Kasun-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1690/140-146-90377-Kasun-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1691/147-155-94557-Jalil-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1691/147-155-94557-Jalil-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1692/156-163-ICGeo11-Ahyuni-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1692/156-163-ICGeo11-Ahyuni-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1693/164-170-5519-Hayashi-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1693/164-170-5519-Hayashi-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1694/171-178-5539-Yulvi-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1694/171-178-5539-Yulvi-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1695/179-184-9139-Nolan-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1695/179-184-9139-Nolan-Jan-2020-65g.pdf


1/20/2020 Articles | International Journal of GEOMATE

https://www.geomatejournal.com/articles/2020/18/65 4/4

Visitor number   © 2011-2018, The Geomate International Society.

Article Type: Research Article View Abstract Pages (185-191)No of Download = 379

Gilford B. Estores and Bernardo A. Lejano

25. MICROMECHANICAL MODELING OF TENSILE STRENGTH OF
SHORT RANDOM CARBON FIBER REINFORCED CONCRETE

Article Type: Research Article View Abstract Pages (192-199)No of Download = 420

Joash Bryan Adajar, Irene Olivia Ubay, Marolo Alfaro and Ying Chen

26. DISCRETE ELEMENT MODEL PARAMETERS TO SIMULATE SLOPE
MOVEMENTS

javascript:void(0);
https://www.geomatejournal.com/user/download/1696/185-191-9153-Gilford-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1696/185-191-9153-Gilford-Jan-2020-65g.pdf
javascript:void(0);
https://www.geomatejournal.com/user/download/1697/192-199-9424-Joash-Jan-2020-65g.pdf
https://www.geomatejournal.com/user/download/1697/192-199-9424-Joash-Jan-2020-65g.pdf


80 
 

FLEXURAL BEHAVIOR OF FLY ASH-BASED GEOPOLYMER R/C 
BEAM WITH BAUXITE MATERIAL AS COARSE AGGREGATES 

 
*Ade Lisantono1, Johanes Januar Sudjati2 and Angelina Eva Lianasari3  

1,2,3Faculty of Engineering, Universitas Atma Jaya Yogyakarta, Indonesia 

*Corresponding Author, Received: 09 Oct. 2019, Revised: 12 Nov. 2019, Accepted: 16 Dec. 2019 
 

ABSTRACT: Bauxite materials are provided in Indonesia especially in Batam Island. Based on the previous 
research, this material can be used as coarse aggregates in fly ash-based geopolymer concrete. To study the 
behavior of fly ash-based geopolymer reinforced concrete beam subjected to bending, this research is 
conducted. Two fly ash-based geopolymer reinforced concrete beams were made and tested. The first beam 
was made from normal concrete as a reference beam, while the second beam was fly ash-based geopolymer 
concrete which was using bauxite as coarse aggregates. Both beams had the same size of 120 mm width and 
240 mm in height. Two longitudinal reinforcements with a diameter of 16 mm as tensile reinforcements and a 
diameter of 13 mm as compressive reinforcements.  The stirrups using diameter 6 mm with spacing 100 mm 
along the span of the beam. Two loading points were applied to the beam using monotonic loading. The 
beam is a simple beam. The load-carrying capacity of the normal beam and fly ash-based geopolymer 
concrete beam were compared. Section analysis was also conducted to check the experimental program with 
the theory. The result shows that the flexural behavior of both beams was similar. Both beams show as 
ductile beams. The maximum load of the normal concrete beam was 63.00 kN. While the maximum load of 
the fly ash-based geopolymer concrete was 66.15 kN. The section analysis of both beams closed to the 
experimental result indicated that the theory can be applied to the fly ash-based geopolymer concrete with 
bauxite material as coarse aggregates.  
 
Keywords: Fly ash-based geopolymer concrete, Bauxite coarse aggregates, Flexural behavior, Load-
carrying capacity. 
 
1. INTRODUCTION 
 

Several years ago the utility of Portland cement 
in concrete was reduced due to carbon dioxide 
(CO2) in the production of Portland cement [1]. 
Therefore, geopolymer concrete was developed 
several years ago. Material for replacement of 
Portland cement in geopolymer concrete must have 
a high of silica and alumina because these 
materials will react with alkaline liquid to make 
the polymerization process in geopolymer concrete 
[2]. Research in geopolymer concrete was 
developed by some researchers [3-6]. This 
research used fly ash with low calcium to 
developed geopolymer concrete. While [7,8] used 
fly ash with high calcium to developed 
geopolymer concrete. 

There are some parts of Indonesia that provide 
bauxite materials. Batam Island is part of 
Indonesia which provides bauxite materials. 
According to [9] that bauxite material can be used 
as a coarse aggregate in concrete. Lisantono et al. 
[10] conducted research that used bauxite materials 
for coarse aggregates in fly ash-based geopolymer 
concrete. The result showed that compressive 
strength can reach up to 47 MPa. This indicated 
that the fly ash-based geopolymer concrete with 
coarse aggregates of bauxite materials can be used 
for building materials especially for the region 

which has plenty of bauxite material but very 
difficult to find natural coarse aggregates. 

To study the application of fly ash-based 
geopolymer concrete with bauxite material as 
coarse aggregates for an element of structures, this 
experimental program was conducted.      
 
2. EXPERIMENTAL PROGRAM  
 
2.1 Materials 
 
2.1.1 Normal concrete 

Normal concrete was made from Portland 
cement, water, sand as fine and gravel as coarse 
aggregates. The fine and coarse aggregates for 
normal concrete were taken from Krasak River 
which is located in the Northern part of 
Yogyakarta Province and Progo River which is 
located in the Western part of Yogyakarta 
Province, respectively. Mix design of normal 
concrete can be seen in Table 1. 
Table 1 The mix design of normal concrete 

 
Material Requirement per m3 Unit 
Cement 446 kg 
Water 205 liter 
Sand 830 kg 

Gravel 899 kg 
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2.1.2  Fly ash-based geopolymer  concrete 
Fly ash-based geopolymer concrete was made 

from fly ash, sodium hydroxide and sodium 
silicate as activators, sand as fine aggregates and 
bauxite material as coarse aggregates. 

To obtain the mass of sodium hydroxide and 
sodium silicate solutions, the ratio of sodium 
silicate solution to sodium hydroxide solution was 
fixed as 2.5. The concentration of the NaOH 
solution was taken as 8M. While the proportion of 
fly ash vs activator was taken as 74%:26% by 
weight. The mix design of fly ash-based 
geopolymer concrete can be seen in Table 2. 

 
Table 2 The mix design of geopolymer concrete 
 

Material Requirement per m3 Unit 
Fly ash 505 kg 

Na2SiO3 56 liter 
NaOH 23 liter 

Bauxite 305 kg 
Sand 1526 kg 

Superplasticizer 20 lt 
 
The chemical content of fly ash that was used 

in this study can be seen in Table 3. According to 
[11] class F of fly ash contains CaO ≤ 10%, and 
SiO2+ Al2O3+ Fe2O3 ≥ 70%. As shown in Table 
3 that the fly ash used in this study contains CaO ≤ 
10%. So the fly ash has low calcium. 

 
Table 3 The chemical content of fly ash 
 

Chemical content By mass (%) 
SiO2 34.2 

Al2O3 10.9 
Fe2O3 18.5 

SiO2+ Al2O3+ Fe2O3 63.6 
CaO 1.4 
Na2O 0.09 
K2O 0.5 
MgO 1.25 
SO3 0.3 

 
2.2 Specimens 
 
2.2.1 Cylinder specimens 

Cylinder specimens were also made for testing 
the mechanical properties of concrete 
(compressive strength, tensile strength, and 
modulus of elasticity). Eighteen cylinder 
specimens were made and tested. Nine specimens 
for normal concrete, and nine specimens for 
geopolymer concrete. Three specimens were tested 
for each parameter at the age of 28 days. 

 

2.2.2 Beam specimens 
Two beams specimens were made in this study. 

The first beam was made from normal concrete as 
a reference beam, while the second beam was fly 
ash-based geopolymer concrete which was using 
bauxite as coarse aggregates.  

Both beams had the same size of 120 mm 
width and 240 mm in height. Two longitudinal 
reinforcements with a diameter of 16 mm were 
used as tensile reinforcements and two 
reinforcements with a diameter of 13 mm were 
used as compressive reinforcements.  The shear 
reinforcement used diameter 6 mm with spacing 
100 mm along the span of the beam. 

 

 
Fig. 1 Reinforcement Detail of the Beam  
 
2.3 Setup of Beam Testing 

 
Two-point loads testing was applied to 

examine the flexural behavior of the beams. The 
setup of beam testing was shown in Fig. 2. A 
transfer beam was used to divide the force from 
the load cell into the two-point load at the 
symmetrical position (see Fig. 3). 

Linear Variable Differential Transformers 
(LVDT) was used to measure the deflection at the 
mid-span of the beam. Measured data of loads, 
deformations and strains of the beams were read 
through a computer-driven data acquisition system 

 

 
 
Fig. 2 Two-Point Load Test Setup 
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The bending moment diagram of the beams for 
analytical theory can be drawn in Figure 3.

 
Fig. 3 Bending Moment Diagram 
 

 
3. RESULT AND DISCUSSION 

3.1 Material Testing 
The mechanical properties of normal concrete 

and fly ash-based geopolymer concrete is shown in 
Table 4. 

 
Table 4 Mechanical Properties of Concrete 
 

 fc’ (MPa) ft (MPa) E (MPa) 
NC 25.98 2.98 20147 
GC 32.22 2.54 11558 

 
Note: fc’= compressive strength; ft= tensile 
strength; E= modulus of elasticity; NC= normal 
concrete cylinder; GC= fly ash-based geopolymer 
concrete cylinder 
 

Three parameters were obtained from the 
mechanical properties testing. Firstly, the 
compressive strength of geopolymer concrete was 
24% higher than the normal concrete. Secondly, 
both specimens had a similar tensile capacity, 
shown by a 15% difference between the ultimate 
stresses. Thirdly, the modulus of elasticity of the 
geopolymer concrete was significantly lower by 
45% than of the normal concrete. 
 

 
 

Fig. 4 Stress-Strain Curvature of Concrete 
Cylinder 

 
A separate test was conducted to examine the 

stress-strain relationship of the concrete specimens. 
It was observed that geopolymer concrete could 
reach up to 0.27% strain at its peak stress of 31.82, 
slightly larger than the stress-strain of the normal 
concrete (0.23% strain at 30.80 MPa stress). 

 

 
 
Fig. 5 Stress-Strain Curvature of Reinforcing Bars 
 

The yield strength (fy) was examined by 
conducting a tensile test of the reinforcing bars, 
with 547.15 MPa for the D13 bar and 506.50 MPa 
for the D16 bar. These values were higher than the 
expected value of 400 MPa, by 37% and 27% for 
D13 and D16 respectively. The strength of the 
reinforcing bars had influenced the ductile 
behavior of the beam.  

 

3.2 Load-Carrying Capacity 
 

 
 
Fig. 6 Load-Displacement Relationship of 120/240 
Beam 
 

The load-displacement relationship of the 
beams is shown in Fig. 6. Both specimens were 
failed under flexural rupture. Table 5 summarizes 
the load and displacement at yielding and 
maximum point.  
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Table 5 Summary of Load-Carrying Capacity 
 

 Py 
(kN) 

δy 

(mm) 
Pu 

(kN) 
δu (mm) 

BN 63.00 19.20 74.87 102.70 
BG 66.15 24.87 75.01 97.30 

 
The use of geopolymer concrete (BG) did not 

significantly increase the load-carrying capacity 
(Pu) compared to the normal concrete beam (BN). 
The difference in the ultimate load (Pu) between 
the two samples was merely 1%. 

The ductile behavior of the two samples was 
examined by comparing the load and deflection at 
yield and ultimate condition, represented by Eq.(1) 
and Eq.(2). 

 
ΔP
Py

= Pu-Py

Py
×100%        (1) 

 
Δδ
δy

= δu-δy

δy
×100%        (2) 

 
The geopolymer beam allowed an increase of 

291% in deflection and 13% in the load-carrying 
capacity after yielding. Meanwhile, the normal 
concrete beam provided an extra capacity of 435% 
in deflection and 19% in load. This post-crack 
behavior is determined by the ductility of the 
concrete mixture and bond strength between 
concrete and reinforcing bars. 

 
Fig. 7 Moment-Curvature Relationship of 120/240 
Beam 
 

The moment-curvature relationship at mid-span 
is plotted in Fig. 7. In Fig. 3, the bending moment 
diagram of the test setup is presented. The nominal 
moment (Mn) and mid-span curvature (Φ) are 
calculated using Eq.(3) and Eq.(4). 

 
Mn= 1

6
  PuL                       (3) 

 
ϕ= 1

R
= ε

y
          (4) 

 
Note: L= beam span; e= axial strain of rebar; y= 
between the center point of rebar to the neutral 
axis  

Table 6 Summary of Moment-Curvature 
Relationship 

 
 My 

(kNm) 
Φy 

(rad/mm) 
Mu 

(kNm) 
Φu 

(rad/mm) 
BN 31.66 2.48˟10-5 37.43 5.57˟10-5 
BG 33.08 2.20˟10-5 37.50 6.87˟10-5 

 
Both beams developed a similar behavior in 

their plastic state where an increase of curvature 
after yielding point was formed, with 124% for 
normal concrete and 211% for geopolymer 
concrete. The increase is calculated using the 
following equation. 

 
Δϕ
ϕy

=
ϕu-ϕy

ϕy
×100%        (5) 

 

3.3 Crack Pattern 
 

Table 7 Load at First Crack  
 

 First Crack Load (kN) 
BN 8.23 
BG 7.01 

 
Table 7 shows the load comparison at the 

initial crack. The first crack of normal concrete 
beam and fly ash-based geopolymer concrete were 
in accordance with their respective material tensile 
strength (see Table 4). The cracking pattern is 
presented in Fig. 8 to Fig. 11. 
 

  
Fig. 8 Normal concrete R/C Beam (BN 120/240), 
Post-Loading 

 

  
Fig. 9 Normal concrete R/C Beam (BN 120/240), 
Mid-Span Detail 
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Fig. 10 Geopolymer R/C Beam (BG 120/240), 
Post-Loading 

 
 

 
 
Fig. 11 Geopolymer R/C Beam (BG 120/240), 
Mid-Span Detail 
 

As shown in Fig. 9, it was observed that the 
crack width in the normal concrete beam was 
smaller and the spacing was narrower than in the 
geopolymer beam (Fig. 11).  

3.4 Section Analysis 

 
Fig. 12 Cross Section of Beam Specimens (unit in 
mm) 

 
Doubly-reinforced beam analysis is used to 

determine the theoretical capacity of the specimen. 
The nominal bending moment is given by Eq.(6) 
and summarized in Table 7. 

 
Mn=Cc �d- a

2
� +Cs (d- d')                        (6) 

 
Where: Cc= compression force on concrete; Cs= 
compression force on steel; d’= centroid depth of 
compression reinforcement from extreme 
compression fiber, a= depth of neutral axis from 
extreme compression fiber. 

A comparison of load-carrying capacity 
between theory and the experimental program can 
be seen in Table 8. 
 
Table 8 Comparison load-carrying capacity 
between theory and experimental program 
 

Beams 
Theory Experiment 
Pu (kN) Pu (kN) 

BN 73.37 74.87 
BG 80.61 75.01 

 
Table 8 shows that the load-carrying capacity 

based on the theory is closed to the experimental 
result. The differences are only 2% and 7% for 
normal and geopolymer concrete beams, 
respectively. This result indicated that the 
analytical theory of section analysis can be applied 
for a fly ash-based geopolymer concrete beam. 

 
4. CONCLUSION 
 

Based on the experimental results, the 
following conclusions can be drawn: 
1. The load-carrying capacity of the normal 
concrete beam and the fly ash-based geopolymer 
concrete were 74.87 kN and 75.01 kN, respectively. 
This indicated that the fly ash-based geopolymer 
concrete beam had the load-carrying capacity as 
the normal concrete beam. 
2. The load-deflection relationship of the fly ash-
based geopolymer concrete had the same behavior 
as the normal concrete beam. The curve initially 
increases linearly, after reaching the yield the 
curve deformed horizontally up to failure. This 
indicated that both fly ash-based geopolymer 
concrete and normal concrete beams showed as the 
ductile beams. 
3. Both concrete beams had similar behavior in 
their plastic state with the curvature increase of 
124% and 211% for normal concrete beam and fly 
ash-based geopolymer beam respectively. 
4. The result of section analysis based on the 
theory is close to the experimental program for 
both normal concrete and fly ash-based 
geopolymer concrete. This result indicated that the 
analytical theory of section analysis can be applied 
for a fly ash-based geopolymer reinforced concrete 
beam with bauxite materials as coarse aggregates..  
5. This research studied about flexural behavior 
of fly ash-based reinforced concrete beam with 
bauxite materials as coarse aggregates. The future 
work to continue this research is to study about 
shear behavior of fly ash-based geopolymer 
reinforced concrete beam with bauxite as coarse 
aggregates, so that the behavior of the fly ash-
based geopolymer reinforced concrete beam can be 
applied for the real element of building structures. 
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