
The open access IOP Conference
Series: Earth and Environmental
Science (EES) provides a
fast, versatile and cost-effective
proceedings publication service.

Vol 1145 Go

2020 Go

Latest published conferences

Conference archive

View forthcoming volumes accepted for
publication.

If you would like more information regarding IOP Conference Series: Earth and Environmental Science please
visit conferenceseries.iop.org, and if you are interested in publishing a proceedings with IOP Conference Series
please visit our page for conference organizers.

Conference organizers can use our online form and we will get in touch with a quote and further details.

JOURNAL LINKS

Journal home

Journal scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

Most read

Latest articles

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see our
Privacy and Cookies policy.

http://ioppublishing.org/ees-forthcoming-volumes/
http://conferenceseries.iop.org/content/home
http://conferenceseries.iop.org/content/organizers
https://conferenceseries.iop.org/online/quote
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvZraI5qhK0Y-mOH5LGKlLDcafOyFWyZCw2VHId3PEaaORE2bCLrLHxvf1Jb7PLyCInCx-Vp-XbTu6k14tdx46r-8drxbbKIJXVZBnPfHBIZ0_uUEk-Saq8tAu69yB_wR0pOwFrGKzDw7yhv-RI6l6YIl00E0OOYezX2kDEFzlYcW4DUThhvYKQOD_EsCH4-d32dYn47ya9TccU61mS17acDE8QmyhyG-Tmx8S4qI9iLcPmogLTn8O2rs2lYyemecCm9zJBV9xz-els_BWqBhgj40m86EsofeL4AwgUvE63pB3vxjkur1FlBNhovNrlZnxtRRNAUwNV2EoA&sai=AMfl-YSKLQXXa-t9dSwxQA3eFkqoXD2gwovfkPogHP1uYUs7V2YaO6CTI6KW1sef6qyTCJWJ3Vn9eeLfp0plQRiFgHdWYDmE8-Vzw6SlnKBBG_BQ_A0mZvy_g6TtjaoG0g&sig=Cg0ArKJSzO9sgsWXI0xY&fbs_aeid=[gw_fbsaeid]&adurl=https://www.comsol.com/c/dl61
https://iopscience.iop.org/1755-1315
https://iopscience.iop.org/1755-1315/page/scope
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
http://conferenceseries.iop.org/content/aboutus
http://www.proceedings.com/2156.html
http://ioppublishing.org/privacyPolicy


JOURNAL INFORMATION

2008-present
IOP Conference Series: Earth and Environmental Science
doi: 10.1088/issn.1755-1315
Online ISSN: 1755-1315
Print ISSN: 1755-1307

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see our
Privacy and Cookies policy.

http://ioppublishing.org/privacyPolicy


IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Application of Metaheuristic Algorithms in Truss Structure Sizing
Optimization
To cite this article: D. Prayogo et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 506 012045

 

View the article online for updates and enhancements.

This content was downloaded from IP address 114.124.135.71 on 18/08/2020 at 16:57

https://doi.org/10.1088/1755-1315/506/1/012045


8/18/2020 IOP Conference Series: Earth and Environmental Science, Volume 506, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/506/1 1/6

Table of contents

Open all abstracts

Preface

Environmental Engineering

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see our Privacy and Cookies
policy. 

Volume 506
2020

Previous issue Next issue

Joint International Conference on Civil, Environmental, and Geo Engineering 2019 1-2 October 2019, Surabaya, Indonesia

Accepted papers received: 07 May 2020
Published online: 10 June 2020

 

011001OPEN ACCESS

Preface
 View article  PDFOpen abstract

011002OPEN ACCESS

Peer review statement
 View article  PDFOpen abstract

012001OPEN ACCESS

Evaluation of Step Feeding Strategy in One-Stage Simultaneous Partial Nitritation, Anammox and Denitrification
(SPNAD) Process
L C Direstiyani, J Kim, T Kwon, S Jeong, Y Kim, J Yu and T Lee

 View article  PDFOpen abstract

012002OPEN ACCESS

A Comparative Study of Life Cycle Impact Assessment using Different Software Programs

A P Iswara, A U Farahdiba, E N Nadhifatin, F Pirade, G Andhikaputra, I Muflihah and R Boedisantoso

 View article  PDFOpen abstract

012003OPEN ACCESS

The treatment of Raw Water Sources of Drinking Water using Chitosan/Mg/Al–LDH Composites: Problem cases in
Municipal Waterworks in Banjarmasin
C Irawan, M W Ramadhan, I F Nata and M D Putra

 View article  PDFOpen abstract

012004OPEN ACCESS

Formulation of Attributes for Decision Support System for Drinking Water Infrastructure Developments Priority

K A Putra and U Lasminto

 View article  PDFOpen abstract

012005OPEN ACCESS

Utilization of Hermetia illucens Larvae as A Bioconversion Agent to Reduce Organic Waste
N Fadhillah and A Y Bagastyo

 View article  PDFOpen abstract

https://iopscience.iop.org/issue/1755-1315/506/1
http://ioppublishing.org/privacyPolicy
https://iopscience.iop.org/volume/1755-1315/506
https://iopscience.iop.org/issue/1755-1315/505/1
https://iopscience.iop.org/issue/1755-1315/507/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011001/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011002
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/011002/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012001/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012002
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012002/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012003
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012003/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012004
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012004/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012004/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012005
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012005/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012005/pdf
https://iopscience.iop.org/issue/1755-1315/506/1


8/18/2020 IOP Conference Series: Earth and Environmental Science, Volume 506, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/506/1 4/6

 View article  PDFOpen abstract

012028OPEN ACCESS

A Study of Drinking Water Supply and Demand in Surabaya in the Year 2039
F F Pradypna, B D Marsono and E S Soedjono

 View article  PDFOpen abstract

012029OPEN ACCESS

Evaluation and Design of Wastewater Management at Indrasari Rengat Hospital for Upgrade Program from Class C to B

F P Putra

 View article  PDFOpen abstract

012030OPEN ACCESS

The Effect of Idle Capacity on The Treatment Efficiency of IPAL PT. X
N Karnaningroem and F R Shinta

 View article  PDFOpen abstract

012031OPEN ACCESS

The Role of HACCP Method in Determining Drinking Water Quality

N Karnaningroem and M U L Sunaya

 View article  PDFOpen abstract

012032OPEN ACCESS

Study of the Wastewater Treatment Plant at Industrial Estate Rungkut Surabaya (SIER), East Java, Indonesia
J P de Araujo and B V Tangahu

 View article  PDFOpen abstract

012033OPEN ACCESS

Waste Transportation Route Optimization in Malang using Network Analysis

A.H Putra, A. Amalia, R.K.H Putro and L.F Darmayani

 View article  PDFOpen abstract

012034OPEN ACCESS

Study of Leachate Penetration in Shallow Groundwater Around Jabon Landfill Sidoarjo
S M P Marendra and B V Tangahu

 View article  PDFOpen abstract

012035OPEN ACCESS

Reducing Suspended Organics in Surface Water by Hydraulic Coagulation Processes in Parshall Flume

F. Rosariawari, A.U Farahdiba and P. Soedjarwo

 View article  PDFOpen abstract

012036OPEN ACCESS

Rehabilitation Planning of Gedangkeret Landfill in Jombang Region
G R A Mujaddid and E S Pandebesie

 View article  PDFOpen abstract

012037OPEN ACCESS

Analysis of The Increasing Need of Drinking Water as The Effect of High-rise Building Growth in Eastern Surabaya

A R Rihendyh, A Yuniarto and I Wahyuningsih

 View article  PDFOpen abstract

012038OPEN ACCESS

Effect of Flow Rate on Electrochemical Oxidation of Landfill Leachate Using DSA and BDD Anode
E Nurhayati, A Y Bagastyo and D D Hartatik

https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012027/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012027/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012028/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012029
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012029/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012029/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012030
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012030/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012031
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012031/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012031/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012032
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012032/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012033
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012033/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012033/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012034
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012034/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012034/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012035/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012035/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012036/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012037
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012037/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012038


8/18/2020 IOP Conference Series: Earth and Environmental Science, Volume 506, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/506/1 5/6

Civil Engineering

 View article  PDFOpen abstract

012039OPEN ACCESS

Cost Overrun in Construction Projects in Indonesia

R Susanti and A Nurdiana

 View article  PDFOpen abstract

012040OPEN ACCESS

Assessing Risk on The Engineering Procurement Construction (EPC) Project from The Perspective of The Owner: A Case
Study
A Nurdiana and R Susanti

 View article  PDFOpen abstract

012041OPEN ACCESS

Evaluation of Shear-Critical Reinforced Concrete Beam Blended with Fly Ash

M Mooy, A Tambusay, I Komara, W Sutrisno, Faimun and P Suprobo

 View article  PDFOpen abstract

012042OPEN ACCESS

Flexural Behaviour of a Reinforced Concrete Beam Blended with Fly ash as Supplementary Material
W N Oktaviani, A Tambusay, I Komara, W Sutrisno, F Faimun and P Suprobo

 View article  PDFOpen abstract

012043OPEN ACCESS

Effect of Chloride Ions on Concrete with Geopolymer Coatings in Coastal Area

S F Nastiti and J J Ekaputri

 View article  PDFOpen abstract

012044OPEN ACCESS

Enhancing the Ductility of a Reinforced Concrete Beam using Engineered Cementitious Composite
M A Bastian, A Tambusay, I Komara, W Sutrisno, D Irawan and P. Suprobo

 View article  PDFOpen abstract

012045OPEN ACCESS

Application of Metaheuristic Algorithms in Truss Structure Sizing Optimization

D. Prayogo, K. Harsono, K. E. Prasetyo, F. T. Wong and D. Tjandra

 View article  PDFOpen abstract

012046OPEN ACCESS

The Effect of Adding Minerals on Plastic Aggregate to Lightweight Concrete
K A Wiswamitra, S M Dewi, M A Choiron and A Wibowo

 View article  PDFOpen abstract

012047OPEN ACCESS

Reliability-based Design with Size and Shape Optimization of Truss Structure Using Symbiotic Organisms Search

D. Prayogo, G. Gaby, B. H. Wijaya and F.T. Wong

 View article  PDFOpen abstract

012048OPEN ACCESS

Structural Design Optimization Using Particle Swarm Optimization and Its Variants
D. Prayogo, Sebastian, W. Hauwing, F.T. Wong and D. Tjandra

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012038/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012039
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012039/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012039/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012040
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012040/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012041
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012041/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012041/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012042
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012042/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012042/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012043
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012043/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012043/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012044
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012044/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012044/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012045
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012045/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012046
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012046/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012046/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012047
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012047/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012047/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012048
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012048/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012048/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
BAU
Highlight



8/18/2020 IOP Conference Series: Earth and Environmental Science, Volume 506, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/506/1 6/6

Geophysical Engineering

JOURNAL LINKS

Journal home

Information for organizers

Information for authors

Search for published proceedings

Contact us

Reprint services from Curran Associates

012049OPEN ACCESS

The Empirical Prediction of The Critical Area of Road Embankment Landslide Using Limit Equilibrium Method

P T K Sari and Y Lastiasih

 View article  PDFOpen abstract

012050OPEN ACCESS

Mapping of Sea Surface Temperature and its Correlation with Salinity Concentration in The Coastal Beach of Bangkalan
Madura District
S Zainab, N Handajani and H Wibisana

 View article  PDFOpen abstract

012051OPEN ACCESS

Estimation of Shear Wave Velocity Using Horizontal to Vertical Spectrum Ratio (HVSR) Inversion to Identify Faults in
Pacitan
A Haryono, Sungkono, M A Caesardi, B J Santosa, F Syaifuddin and A Widodo

 View article  PDFOpen abstract

012052OPEN ACCESS

Groundwater Hydrogeochemistry in Bukit Raya and Tenayan Raya, Pekanbaru, Indonesia

F Rafi, M Karuniasa and A Asseggaf

 View article  PDFOpen abstract

012053OPEN ACCESS

Seismic Site Effect Mapping Based on Natural Frequency Using Microtremor Method in Sidoarjo District
A Widodo, J P G N Rochman, A Perdana and F Syaifuddin

 View article  PDFOpen abstract

012054OPEN ACCESS

Active Fault Delineation Using Magnetotelluric Data in The Western Region of East Java

W Lestari, A Widodo, D D Warnana, F Syaifuddin, J P G N Rochman, A Zarkasyi and N S Setiawan

 View article  PDFOpen abstract

https://iopscience.iop.org/1755-1315
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
https://conferenceseries.iop.org/online/search
http://conferenceseries.iop.org/content/aboutus
http://www.proceedings.com/2156.html
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012049
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012049/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012049/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012050
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012050/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012050/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012051
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012051/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012051/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012052
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012052/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012052/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012053
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012053/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012053/pdf
https://iopscience.iop.org/issue/1755-1315/506/1
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012054
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012054/meta
https://iopscience.iop.org/article/10.1088/1755-1315/506/1/012054/pdf
https://iopscience.iop.org/issue/1755-1315/506/1


also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

IOP Conference Series: Earth and Environmental Science

COUNTRY

United Kingdom


SUBJECT AREA AND CATEGORY

Earth and Planetary Sciences

Environmental Science

PUBLISHER

IOP
Publishin
g Ltd.


H-INDEX

26

PUBLICATION TYPE

Conferences and Proceedings

ISSN

17551307, 17551315

COVERAGE

2010-
2020

INFORMATION

Homepage

How to
publish in
this journal

ees@ioppubl
ishing.org

Enter Journal Title, ISSN or Publisher Name 


Open Access
Submit Your Research

The official journal of the European Society for Paediatric Endocrinology

karger.com OPEN

Universities and research
institutions in United Kingdom

Earth and Planetary Sciences (miscellaneous)

Environmental Science (miscellaneous)

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=GB
https://www.scimagojr.com/journalrank.php?area=1900
https://www.scimagojr.com/journalrank.php?area=2300
https://www.scimagojr.com/journalsearch.php?q=IOP%20Publishing%20Ltd.&tip=pub
http://iopscience.iop.org/journal/1755-1315
https://publishingsupport.iopscience.iop.org/author-guidelines-for-conference-proceedings/
mailto:ees@ioppublishing.org
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CMMPDSkKfYZW3Js-Hpt8Px-uWyAjC2qzbZoPxh6GbDsCNtwEQASCQ2cd7YOmi4oPgDaABmdu_hgPIAQGpAjCaYXFz97E-qAMByAPDBKoEjgJP0MQIgEJR6kiDX7FV1MWM4UG6xfIV0OQarF3FxBY3Nb4j6YS8T-03I9eedYiMTLHKLutoPgWt0LsWC89qCsR_D0wTrMTiQQBESlNSoTy6FF1Cg4ABW64aqQgsnzKpb7hJmXG8s6BrFmG1SAyJNb7hScH6tbBekCODlv51nQUU56zhCfIl2cPKTgCLcJPjtlsh4ay_hhzs4VvJRIBkFIk0vUbSXa4DfeGhhQ6PWJdxN4PgtmnzRnUvYiqHQuWptnUKdw6K_jDY11HurkIkvQcqzJAzfDS4BeZ0d-wFI01kS-69Lfu8HT_s4KkmpEO43cr8AQ1aU8XAeg3Iwry-JXVG0IIjQH5X0h85Cu0d_WTABJHl4MLYA6AGZoAHz6TAeagHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIBwiAYRABGF-xCUqAD9IKq0s-gAoBmAsByAsBuAwB2BMN0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRo1k4MRxfWfCR0ul7nmuu60Q&sig=AOD64_3zXj2pbf6XI4v48cYQwiVHPTV8AA&client=ca-pub-7636113250813806&nb=0&adurl=https://www.karger.com/Journal/Home/224036%3Fgclid%3DEAIaIQobChMIlYSdyoWz9AIVz4PpBR3HtQWJEAEYASAAEgJ38PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CMMPDSkKfYZW3Js-Hpt8Px-uWyAjC2qzbZoPxh6GbDsCNtwEQASCQ2cd7YOmi4oPgDaABmdu_hgPIAQGpAjCaYXFz97E-qAMByAPDBKoEjgJP0MQIgEJR6kiDX7FV1MWM4UG6xfIV0OQarF3FxBY3Nb4j6YS8T-03I9eedYiMTLHKLutoPgWt0LsWC89qCsR_D0wTrMTiQQBESlNSoTy6FF1Cg4ABW64aqQgsnzKpb7hJmXG8s6BrFmG1SAyJNb7hScH6tbBekCODlv51nQUU56zhCfIl2cPKTgCLcJPjtlsh4ay_hhzs4VvJRIBkFIk0vUbSXa4DfeGhhQ6PWJdxN4PgtmnzRnUvYiqHQuWptnUKdw6K_jDY11HurkIkvQcqzJAzfDS4BeZ0d-wFI01kS-69Lfu8HT_s4KkmpEO43cr8AQ1aU8XAeg3Iwry-JXVG0IIjQH5X0h85Cu0d_WTABJHl4MLYA6AGZoAHz6TAeagHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIBwiAYRABGF-xCUqAD9IKq0s-gAoBmAsByAsBuAwB2BMN0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRo1k4MRxfWfCR0ul7nmuu60Q&sig=AOD64_3zXj2pbf6XI4v48cYQwiVHPTV8AA&client=ca-pub-7636113250813806&nb=0&adurl=https://www.karger.com/Journal/Home/224036%3Fgclid%3DEAIaIQobChMIlYSdyoWz9AIVz4PpBR3HtQWJEAEYASAAEgJ38PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CMMPDSkKfYZW3Js-Hpt8Px-uWyAjC2qzbZoPxh6GbDsCNtwEQASCQ2cd7YOmi4oPgDaABmdu_hgPIAQGpAjCaYXFz97E-qAMByAPDBKoEjgJP0MQIgEJR6kiDX7FV1MWM4UG6xfIV0OQarF3FxBY3Nb4j6YS8T-03I9eedYiMTLHKLutoPgWt0LsWC89qCsR_D0wTrMTiQQBESlNSoTy6FF1Cg4ABW64aqQgsnzKpb7hJmXG8s6BrFmG1SAyJNb7hScH6tbBekCODlv51nQUU56zhCfIl2cPKTgCLcJPjtlsh4ay_hhzs4VvJRIBkFIk0vUbSXa4DfeGhhQ6PWJdxN4PgtmnzRnUvYiqHQuWptnUKdw6K_jDY11HurkIkvQcqzJAzfDS4BeZ0d-wFI01kS-69Lfu8HT_s4KkmpEO43cr8AQ1aU8XAeg3Iwry-JXVG0IIjQH5X0h85Cu0d_WTABJHl4MLYA6AGZoAHz6TAeagHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIBwiAYRABGF-xCUqAD9IKq0s-gAoBmAsByAsBuAwB2BMN0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRo1k4MRxfWfCR0ul7nmuu60Q&sig=AOD64_3zXj2pbf6XI4v48cYQwiVHPTV8AA&client=ca-pub-7636113250813806&nb=7&adurl=https://www.karger.com/Journal/Home/224036%3Fgclid%3DEAIaIQobChMIlYSdyoWz9AIVz4PpBR3HtQWJEAEYASAAEgJ38PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CMMPDSkKfYZW3Js-Hpt8Px-uWyAjC2qzbZoPxh6GbDsCNtwEQASCQ2cd7YOmi4oPgDaABmdu_hgPIAQGpAjCaYXFz97E-qAMByAPDBKoEjgJP0MQIgEJR6kiDX7FV1MWM4UG6xfIV0OQarF3FxBY3Nb4j6YS8T-03I9eedYiMTLHKLutoPgWt0LsWC89qCsR_D0wTrMTiQQBESlNSoTy6FF1Cg4ABW64aqQgsnzKpb7hJmXG8s6BrFmG1SAyJNb7hScH6tbBekCODlv51nQUU56zhCfIl2cPKTgCLcJPjtlsh4ay_hhzs4VvJRIBkFIk0vUbSXa4DfeGhhQ6PWJdxN4PgtmnzRnUvYiqHQuWptnUKdw6K_jDY11HurkIkvQcqzJAzfDS4BeZ0d-wFI01kS-69Lfu8HT_s4KkmpEO43cr8AQ1aU8XAeg3Iwry-JXVG0IIjQH5X0h85Cu0d_WTABJHl4MLYA6AGZoAHz6TAeagHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIBwiAYRABGF-xCUqAD9IKq0s-gAoBmAsByAsBuAwB2BMN0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRo1k4MRxfWfCR0ul7nmuu60Q&sig=AOD64_3zXj2pbf6XI4v48cYQwiVHPTV8AA&client=ca-pub-7636113250813806&nb=1&adurl=https://www.karger.com/Journal/Home/224036%3Fgclid%3DEAIaIQobChMIlYSdyoWz9AIVz4PpBR3HtQWJEAEYASAAEgJ38PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CMMPDSkKfYZW3Js-Hpt8Px-uWyAjC2qzbZoPxh6GbDsCNtwEQASCQ2cd7YOmi4oPgDaABmdu_hgPIAQGpAjCaYXFz97E-qAMByAPDBKoEjgJP0MQIgEJR6kiDX7FV1MWM4UG6xfIV0OQarF3FxBY3Nb4j6YS8T-03I9eedYiMTLHKLutoPgWt0LsWC89qCsR_D0wTrMTiQQBESlNSoTy6FF1Cg4ABW64aqQgsnzKpb7hJmXG8s6BrFmG1SAyJNb7hScH6tbBekCODlv51nQUU56zhCfIl2cPKTgCLcJPjtlsh4ay_hhzs4VvJRIBkFIk0vUbSXa4DfeGhhQ6PWJdxN4PgtmnzRnUvYiqHQuWptnUKdw6K_jDY11HurkIkvQcqzJAzfDS4BeZ0d-wFI01kS-69Lfu8HT_s4KkmpEO43cr8AQ1aU8XAeg3Iwry-JXVG0IIjQH5X0h85Cu0d_WTABJHl4MLYA6AGZoAHz6TAeagHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIBwiAYRABGF-xCUqAD9IKq0s-gAoBmAsByAsBuAwB2BMN0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRo1k4MRxfWfCR0ul7nmuu60Q&sig=AOD64_3zXj2pbf6XI4v48cYQwiVHPTV8AA&client=ca-pub-7636113250813806&nb=8&adurl=https://www.karger.com/Journal/Home/224036%3Fgclid%3DEAIaIQobChMIlYSdyoWz9AIVz4PpBR3HtQWJEAEYASAAEgJ38PD_BwE
https://www.scimagoir.com/rankings.php?country=GBR
https://www.scimagojr.com/journalrank.php?category=1901
https://www.scimagojr.com/journalrank.php?category=2301
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjsuFnxJnucgr3hGj25OxSyNmwdGMo10YrMZiMmp3ZbZ8F63DB1V5YF1Qr78KIjvCSg2O4vRaLDsMRI1n4e9XWp9_ihDHV8kPefa-2WdFvwz2MbExNxuwnIfOFMWzkPd84maMtiaYdoAD_D-ovr9NapIzDJaPfnuctU5mQ3O_7fnReGF1WGIPuthPZ6dK6fg0oWpOzQFi71fwCG4AADz3ZhTJY_sRlgJhVeRPpnDn0cYHcamABr0YteWsRm34t1jwY8IxlD0g8OS3avZGHB-siiGnHpAf-_4TfY6ysZBAe-tFmucvjpHdO2A0ksWWR_9xCauv9OsXUc4WXvzz0hiksygjbVVFFuCUqI81K9pDPvz2wScsuaN65VntKRSpMEtuKZ2cGc37NftPXndYJWCFfWfw8shI9yrnaid63CTTPibFfwJ11IyPc4yDd4xS37a6vGdDG-NY7zfXJUkAVr_ggwc9pmQKPkqsAzfCNHzxVZ7WhXmKL0HrgDLvWSOOGhq-G-tcEtv9rQXWfhoa94MCmJi2h7cvdc-D6XEcgtfgfFELCZG3dUSM0WDT-8IsotUoUdZYMZdEV2Q9cx7zR97FuE6sCMgjVH2l-13WOoWcenmFGeDKmYjTD3_sYgh5ddngSSOZLB-yec7A7WvadWsiyyonbPQerSU4ZNwA4eXUgwgLyNTDGnzy06qnHRAAIEKFixxLnMBL5frr-aX6vedVh8plNLOfcdmLnDdea3huto2QDgu5qRRQkiXIhPriGXp8N-SaBkpLgjXHzZgDKfJOaXvlv6aEZRPoMqZMKDYBPUcbJ1_nPyhGxMDR0_Dfq95M22Ed-5moCdmAT61RMk31iha7OI7nE_7CXbWH8YmhGkoIu9k0wwD4nc-6HX_DBlZ6H9R0Cjj-QCWBxNLzD_v5R7j7L4ocgjA0dt2GgXwEB6LMOlBuuUVtlUPfsfH4GXv3qiflrLhhTKLnG8a2Vo4-1tiHQVYe94WVZbvy75Uel-RZ2A_sb9hNGHLm6OXtmQQeUMurRT7Ag_OzCXZHiGTHscC3gYK3_IuVS3OwZsqO-JsPIKWbPn3lqE5xRtZzu9BaI5NRaaLtslT3k0C5DohuSP1L7_6ky5PTf_p6NNGDJv9RfAY&sai=AMfl-YQUP71d3U_J8M9sOjcWbFfrDL8EPeEwsy1TV__tQIb1h-clce8lmEhIF4RjW8eIjj80Ud3_4F6Plz8EDLU5bcvUw5sl8e7bHVDxb0OE2Vrew8nARIax2gpCELz-ryGBunAfnpDVw0GWqIfmFBNMao8o7zmPBJzjdikJha5h&sig=Cg0ArKJSzGmrlJ6cOsdf&fbs_aeid=[gw_fbsaeid]&urlfix=1&adurl=https://www.sigmaaldrich.com/US/en/technical-documents/technical-article/cell-culture-and-cell-culture-analysis/cell-counting-and-health-analysis/scepter-cell-counter%3Futm_source%3Ddv360%26utm_medium%3Ddisplay%26utm_campaign%3DScepter_3.0_Nov_Dec%26utm_id%3DTID_2021062046%26dclid%3D%25edclid!
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C2EDqSkKfYbXXOM2Ept8Piv-xgAT61biQZtaP-6OMDeiqtpWLAxABIJDZx3tg6aLig-ANoAHny-DOAsgBAqgDAcgDyQSqBP4BT9Cf0UggqRqHP-naGHjHNB002Enjw9KMgkwZ3bPI8vCexoyyEhRzD1ZfQSFauEd5y1Hhn9Z9LOQ_Y7s9Mi92gu9RaTxG4P8VH6QBdi4_GutQkUHWmGG994fBc8WSbaAsu931c-FzUNcvHrAairNNcNLfMQTBIoDVXYzF5oTrcl8hCR8F9RtXvPv7BilakFvFcBaOaWzaC6EqVEr6Y0iuLT-y0VBA7L3EYwQwBR7y5TcfkZcsmqGz4RY1Mb9vJXnmMv6uqNOODAjHZfz2KTemp6pLvFkIHP9hR7APOhDlQeMUbkBXzEa7MwXUGvnBUGIP1PZ4MqTtR1JASMumIpbABPyWpPO5A6AGAoAHgbSfsQGoB47OG6gHk9gbqAfulrECqAf-nrECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAcIgGEQARhfsQlUS5GhkmgVxYAKAZgLAcgLAbgMAdgTDdAVAZgWAYAXAQ&ae=1&num=1&cid=CAASEuRoy_28XxOuKH87E0C6NsTQXQ&sig=AOD64_3SfsoHbj1qpjF9AaiHH62374Maeg&client=ca-pub-7636113250813806&nb=17&adurl=https://go.crowdstrike.com/crowdstrike-global-threat-report-2021.html%3Futm_source%3Dgoog%26utm_medium%3Ddis%26utm_campaign%3Dglobalthreatreport%26utm_term%3Dpsp_im_all%26utm_content%3Dgtr_v1_300x250%26gclid%3DEAIaIQobChMItaSvyoWz9AIVTYLpBR2KfwxAEAEYASAAEgJ_N_D_BwE


SCOPE

The open access IOP Conference Series: Earth and Environmental Science (EES) provides a fast, versatile and cost-effective proceedings publication
service.

Join the conversation about this journal

Submit Your Manuscript With Us

Our Journals are Peer-Reviewed & Open Access. Publish With Us & Reach a

Wider Audience.

Hindawi Open

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 scientific influence 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 scientific influence of the average article

in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All

types of documents are considered, including citable
and non citable documents.

Year Documents
2010 3
2011 12
2012 272
2013 177

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) 2010 0.000
Cites / Doc. (4 years) 2011 0.333

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 defined as the number of citation
from a journal citing article to articles published by the

same journal.
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Metrics based on Scopus® data as of April 2021

Alharia Dinata 7 months ago

Cites per document Year Value
Cites / Doc. (4 years) 2012 0.600
Cites / Doc. (4 years) 2013 0.087
Cites / Doc. (4 years) 2014 0.291
Cites / Doc. (4 years) 2015 0.318
Cites / Doc. (4 years) 2016 0.481
Cites / Doc. (4 years) 2017 0.336

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.

Year International Collaboration
2010 33.33
2011 25 00

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 2010 0
Uncited documents 2011 2
Uncited documents 2012 8
Uncited documents 2013 268
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IOP Conference Series: Earth and Environmental Science - Volume 708 is not available in Scopus.

reply

Vani 7 months ago

good evening, whether this journal is Q4 or Q2 ?

reply

FEROSKHAN M 1 year ago

IOP Conference Series: Earth and Environmental Science - Volume 573 is not available in Scopus.

But later volumes are available. May I know when will they publish in Scopus?

reply

Natt 1 year ago

I would like to know the quartile of this journal. Why isn't it showing on the website?

reply

Melanie Ortiz 7 months ago

Dear Alharia, 



thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/

Best Regards, SCImago Team

M
SCImago Team

V

Melanie Ortiz 7 months ago

Dear Vani,



Thank you for contacting us. 



As said below, we calculate the SJR data for all the publication’s types, but the Quartile’s

data are only calculated for Journals and Book Series.



Best regards, SCImago Team

M
SCImago Team

F

Melanie Ortiz 1 year ago

Dear Sir/Madam,



thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/

Best Regards, SCImago Team

M
SCImago Team

N



Nurgustaana 2 years ago

Dear SCImago Team!



I want to know previous quartiles of journal (for 2018 and 2019 years). I have tried find information

about a quartile, but discovered just SJR for 2018. Could you please provide information about it?



Yours sincerely, Nurgustaana

reply

Mora 2 years ago

hello, how to search one of journal who publised by IOP, because when i find it by the title, they are

not able in scimagojr but the publisher is available in here, thank you for the respond it means a lot

reply

Dr. Yousif 2 years ago

Dear Sir,



I have published a paper in Earth and Environmental Science Journal (only myself, single author) I

am trying to withdraw it after 28 days of publishing online, is it possible? Could you please tell me

Melanie Ortiz 1 year ago

Dear Natt,

Thank you for contacting us. We calculate the SJR data for all the publication’s types, but

the Quartile’s data are only calculated for Journals and Book Series. 



Best regards, SCImago Team

M
SCImago Team

N

Melanie Ortiz 2 years ago

Dear Nurgustaana,
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Abstract. Field studies of structural optimization have gained increased attention due to the 

rapid development of metaheuristic algorithms. One widely known metaheuristic algorithm, 

Particle Swarm Optimization (PSO), has been extensively used to solve many problems and is 

reported to have fast convergence behavior and good accuracy. As many problems become 

more complex, studies have been focused on improving PSO searching capability. This study 

presents the application of PSO and its variants in optimizing truss structures. The 

performances of PSO and several PSO variants, namely, linearly decreasing inertia weight 

PSO (LDW-PSO) and bare bones PSO (BB-PSO), were compared and investigated. All 

optimization algorithms were tested in 72-bar and 25-bar spatial truss problems. The results 

indicate that BBPSO was the best algorithm in terms of optimum solution, consistency, and 
convergence behavior. 

1.  Introduction 

The truss structure is the most common structural component used in buildings. Steel truss structures 

are usually used as bracing or the main building structure. With rapid construction growth, finding 

more efficient structural designs through optimization are needed to minimize cost.  The goal of 

structure optimization is to find the most efficiently sized structure without violating any engineering 

constraints. Structural efficiency is usually regarded as the weight of the structure [1]. 

Truss structure optimization has attracted recent and growing interest. Truss structures have many 

constraints and variables, which makes optimizing these structures complex and challenging. 

However, metaheuristic methods are efficient and effective in solving such large and complex 

problems [2]. Metaheuristic algorithms apply natural phenomena and randomization concepts to 

search for an optimum solution globally using trial and error [3]. Particle swarm optimization (PSO) 

[4] is a metaheuristic algorithm that is frequently used to solve optimization problem. PSO has a 

simple concept that mimics flocking birds. Despite its simplicity, PSO has some weaknesses, with one 

being parameters that can affect its performance. These parameters must be manually adjusted to the 

problem [5]. Several variants of PSO have been developed to overcome these weaknesses such as 

Linearly Decreasing Inertia Weight Particles Swarm Optimization (LDW-PSO) [6] and Bare Bones 

Particles Swarm Optimization (BBPSO) [7]. 
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2.  Particle swarm optimization (PSO) 

2.1.  Particle swarm optimization (PSO) 

PSO mimics the behavior of flocking birds. In a manner similar to a flock of birds looking for food, 

the PSO searches for the optimal solution. This simple and easy to understand concept makes this 

algorithm popular with researchers. The weakness of this algorithm is the need to pre-set the 

parameters to adapt to different problems [7].  

First, particle location is generated randomly in a specified range [6]. Then, each iteration particle 

moves to a new location using the velocity in Equation (1) and then updates its position using 

Equation (2). This new velocity is influenced by four factors: its initial velocity (vi(t)); the best 

location that this particle discovers (Xpbest(t)); the best location from population (Xgbest(t)); and its 

current location (Xi(t)): 

 

   (   )     ( )        , (1) 

 

                      ( p    ( )-  ( ))     (      ( )-  ( )), (2) 

 

where         is the next velocity; w is inertia weight;       is the initial velocity; r1 and r2 are random 

numbers between 0 and 1;    and    are constants that have been set (usually 2);  p    ( ) is personal 

best; Xi(t) is the initial location;       ( ) is global best; and   (   ) is  h  pa   cl ’  new location. 

2.2.  Linearly decreasing inertia weight particles swarm optimization (LDW-PSO) 

In PSO, inertia weight is used to balance the global and local searches. A large inertia weight 

represents a global search while a small inertia weight represents a local search. By linearly decreasing 

the inertia weight, PSO should have more global search ability at the beginning of the iteration while 

having more local search ability near the end of the iteration [6]. The inertia weight updates with 

Equation (3): 

 

     -   -          a   , (3) 

 

where w is inertia weight; ws is initial inertia weight; we is final inertia weight; t is current iteration; 

and tmax is total iteration. 

2.3.  Bare Bones Particle Swarm Optimization (BBPSO) 

While LDW-PSO perfected the parameter in PSO, BBPSO eliminates all parameters. Instead of using 

velocity to update the location, BBPSO uses a Gaussian distri u  on. Th  pa   cl ’  n    po    on    

only calculated by its personal best position and swarm global best position. Parameter-free means the 

algorithm can easily adapt to different problems [7]: 

   
 p        

 
  

     p -        (4) 

 

        {
                  .   

p         l  
  

where P = (p1, p2, ..., pn) is the personal best position of each particle, gbest is the best position of the 

whole swarm, and ω is a random number from 0 to 1. 
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3.  Materials and methods 

A combination of direct stiffness method (DSM) and metaheuristics were used for this truss 

optimization. Metaheuristics were used to find the optimal cross-sectional area while DSM was used 

to analyze the structure. DSM outputs are the displacement, axial force, and stress of each element. 

These outputs are used as constraints for this optimization. When a solution violates the constraints, a 

penalty is given to the solution.  

Before conducting the research, researchers prepared a DSM program for a planar and spatial truss, 

and prepared three metaheuristic algorithms: PSO, LDW-PSO, and BBPSO. The DSM and 

metaheuristic algorithms were written using MATLAB 2017a and the results of the three algorithms 

were compared to determine the best performing algorithm. In general, this program randomizes the 

cross-section area, and iterates using trial and error until it reaches its maximum iteration. A flow chart 

of the truss optimization process is diagrammed in Figure 1. 

iter = iter + 1

DSM

Calculate force vector (F), displacements (D), axial forces (N),

and stresses (s )

Penalty Function

Violating
NO YES

iter < max_iter YES

NO

Total population, upper bound and lower bound, ground structure, load

case, maximum iteration  (max_iter), iter = 0

Initialization (population) randomize cross-sectional area

No penalty given

 (fitness value from mass of

structure)

given dead penalty (added

infinite number to fitness

value)

Calculate fitness value (total mass of structure)

Update population using metaheuristic algorithm

Optimum truss design

constraint?

 

Figure 1. Truss optimization process flow chart  
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4.  Test problem and results 

This paper compares the performance of three PSOs using a spatial 2-bar structure problem. Each 

structure had a load case and discrete variable, which are described next. The goal is to minimize the 

weight of the structure while not violating the constraints. Each algorithm was run 30 times and with 

50 populations. The structures were analyzed using DSM. Algorithms and structural analyses were 

coded in MATLAB 2017a. Cognitive (C1) and social (C2) parameters for PSO and LPSO were set to 2. 

Inertia weight (W) for PSO was set to 0.8 while the LPSO’   n    a     h  was linearly decreased from 

0.9 to 0.1 with respect to iterations. 

4.1.  Spatial 25-bar truss structure 

The structure model presented in Figure 2 has been previously studied [3][8]. The material density is 

0.1 lb/in
3
 and elastic modulus 10 Msi. The boundary conditions are stress and displacement. Stress 

limits in tension/compression is 40,000 psi and maximum nodal displacement for all free nodes in X, 

Y, and Z directions is ±0.35 in. Members of the structure are grouped into eight groups: (1) A1; (2) 

A2–A5; (3) A6–A9; (4) A10–A11; (5) A12–A13; (6) A14–A17; (7) A18–A21; and (8) A22–25.   

 

 

Figure 2. Spatial 25-bar truss structure model 

 

There are two cases for this structure: 

Case 1. The cross-sectional areas available are D = [ 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 

1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6] (in
2
). (Loads 

are shown in Table 1.) 

 

Case 2. The cross-sectional areas available are D = [ 0.01 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 

5.2 5.6 6.0] (in
2
). (Loads are shown in Table 2.) In this case, there are two cases to be run and the 

cross-section used has to satisfy all boundary conditions in both cases. 
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Table 1. Loading Conditions for 25-bar Truss Problem (Case 1) 

   

Loads     

  Load Cases Nodes Px (kips) 

Py 

(kips) 

Pz 

(kips) 

Case 1 1 1 1 -10 -10 

  

2 0 -10 -10 

  

3 0.5 0 0 

    6 0.6 0 0 

 

Table 2. Loading Conditions for 25-bar Truss Problem (Case 2) 

 

    Loads     

  
Load Cases Nodes Px (kips) 

Py 

(kips) 

Pz 

(kips) 

Case 2 2 1 0 20 -5 

  

2 0 -20 -5 

 

3 1 1 10 -5 

  

2 0 10 -5 

  

3 0.5 0 0 

    6 0.5 0 0 

 

 

Table 3. Comparison Optimization Result for 25-bar Problem (Case 1) 

Variables HS[8] PSO LDW-PSO BBPSO 

A1 0.1 0.1 0.1 0.1 

A2-A5 0.3 0.3 0.3 0.3 

A6-A9 3.4 3.4 3.4 3.4 

A10-A11 0.1 0.1 0.1 0.1 

A12-A13 2.1 2.1 2.1 2.1 

A14-A17 1 1 1 1 

A18-A21 0.5 0.5 0.5 0.5 

A22-A25 3.4 3.4 3.4 3.4 

Best (lb) 484.85 484.85 484.85 484.85 

Average (lb) N/A 488.45596 487.0637 485.7423 

Stdev (lb) N/A 8.5055357 3.052439 1.013263 

No. of analyses 13523 5000 5000 5000 

Constraint violations None None None None 
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Table 4. Comparison Optimization Result for 25-bar Problem (Case 2) 

Variables HS[8] PSO LDW-PSO BBPSO 

A1 0.01 0.01 0.01 0.01 

A2-A5 2 2 2 2 

A6-A9 3.6 3.6 3.6 3.6 

A10-A11 0.01 0.01 0.01 0.01 

A12-A13 0.01 0.01 0.01 0.01 

A14-A17 0.8 0.8 0.8 0.8 

A18-A21 1.6 1.6 1.6 1.6 

A22-A25 2.4 2.4 2.4 2.4 

Best (lb) 560.59 560.59 560.59 560.59 

Average (lb) N/A 567.7245 577.5186 561.1604 

Stdev (lb) N/A 11.67591 21.0032 1.475004 

No. of analyses 7435 5000 5000 5000 

Constraint violations None None None None 

 

A comparison among the three algorithms is shown in Table 4 for Case 1 and in Table 5 for Case 2. 

As can be seen, there were no constraint violations for any of the algorithms. All algorithms obtained 

the same minimum weight (484.85 lb for Case 1 and 560.59 lb for Case 2). The BBPSO algorithm was 

the best PSO algorithm in terms of consistency. Figures 3 and 4 show that BBPSO demonstrated better 

convergence behavior. From a previous study, harmony search (HS) [8] obtained the same best results 

for Case 1 and Case 2 with PSO variants used in this study. However, to achieve this result, HS 

needed a greater number of analyses than BBPSO. 

 

 
Figure 3. Convergence curves for 25-bar problem (case 1) 
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Figure 4. Convergence curves for 25-bar problem (case 2) 

4.2.  Spatial 72-bar truss structure 

The 72-bar structure has 20 nodes and 60 degrees of freedom in X, Y, and Z directions. It comprises 

four identical floors as shown in Figure 5. The material density is 0.1 lb/in
3
 and elastic modulus 10 

Msi. The stress limit for compression/tension is 25,000 psi and displacement should not be more than 

±0.35 in. Each story has a different cross-section for its vertical, horizontal, wall-bracing, and floor-

bracing trusses. In total, there are 16 groups: (1) A1–A4; (2) A5–A12; (3) A13–A16; (4) A17–A18; 

(5) A19–A22; (6) A23–A30; (7) A31–A34; (8) A35–A36; (9) A37–A40; (10) A41–A48; (11) A49–

A52; (12) A53–A54; (13) A55–A58; (14) A59–A66; (15) A67–A70; and (16) A71–A72. As in load 

Case 2 in the 25-bar truss structure, the 72-bar truss structure was subjected to two load cases as 

described in Table 5. 

 

Figure 5. Spatial 72-bar truss structure model 
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Table 5. Comparison Optimization Result for 72-bar Problem 

   

Loads     

  Load Cases Nodes Px (kips) Py (kips) Pz (kips) 

Case 1 1 17 5 5 -5 

  

18 0 0 0 

  

19 0 0 0 

  

20 0 0 0 

 

2 17 0 0 -5 

  

18 0 0 -5 

  

19 0 0 -5 

    20 0 0 -5 

 

Table 6. Comparison of Optimization Result for 72-bar Problem 

Variables HS[8] PSO LDW-PSO BBPSO 

A1-A4 1.9 2 1.9 1.9 

A5-A12  0.5 0.5 0.5 0.5 

A13-A16  0.1 0.1 0.1 0.1 

A17-A18 0.1 0.1 0.1 0.1 

A19-A22 1.4 1.5 1.4 1.4 

A23-A30 0.6 0.5 0.5 0.5 

A31-A34 0.1 0.1 0.1 0.1 

A35-A36 0.1 0.1 0.1 0.1 

A37-A40 0.6 0.6 0.5 0.5 

A41-A48 0.5 0.5 0.5 0.5 

A49-A52 0.1 0.1 0.1 0.1 

A53-A54 0.1 0.1 0.1 0.1 

A55-A58 0.2 0.2 0.2 0.2 

A59-A66 0.5 0.5 0.6 0.6 

A67-A70 0.3 0.5 0.4 0.4 

A71-A72 0.7 0.6 0.6 0.6 

Best 387.94 412.08 403.75 385.54 

Average N/A 456.6132 490.91 390.7881 

Stdev N/A 46.22298 64.38027 3.742455 

No. of analyses 16044 5000 5000 5000 

Constraint violations None None None None 

 

Table 6 shows that BBPSO had the best performance and the smallest standard deviation. Each 

algorithm ran 50,000 structural analyses. The PSO, LDW-PSO, and BBPSO obtained minimum 

weights of 386.81 lb, 385.54 lb, and 385.54 lb, respectively. However, LDW-PSO had 2.1% less 

weight than PSO while LPSO had a larger standard deviation, showing less consistency. In terms of 

consistency, BBPSO had the best convergence behavior as shown in Figure 6. In this case study, 

HS[8] was outperformed by BBPSO even though HS had a greater number of analyses. 
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Figure 6. Convergence curves for 72-bar problem 

5.  Conclusion 

This paper tested the variance in results of three PSO algorithms: BBPSO, LDW-PSO, and original 

PSO. The algorithms were presented with spatial truss problems coded using direct stiffness method. 

The results show BBPSO to be the best algorithm of the three tested algorithms. BBPSO had 

exceptional performance in terms of result, consistency, and convergence behavior. This is due to 

BBPSO having no pre-set parameters, which means that it is more adaptable to problems, whereas 

PSO and LDW-PSO contain pre-set variables. LPSO returned better results than the original PSO; 

however, LDW-PSO tends to have poorer convergence behavior. LDW-PSO performed more focused 

searches at the end of iteration due to its decreasing inertia weight, whereas PSO had the same 

coverage through each iteration. However, this could be a problem for convergence behavior because 

decreasing through the iteration means that LDW-PSO needs all iterations to find the optimum 

solution. 
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