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GENERAL INFORMATION 

Conference Venue 

   

 
 
 
 
 

◆Onsite Registration 

Go to the registration desk→ Inform the staff of your paper ID→ Sign-in→ Claim your conference kit. 

◆Devices Provided by the Organizer 

Laptops (with MS-Office & Adobe Reader) / Projectors & Screen / Laser Sticks 

◆Materials Provided by the Presenter 

Oral Session: Slides (pptx or pdf version). Format 16:9 is preferred.  

◆Duration of Each Presentation 

Onsite/Online Oral Session: 12min for presentation, 3min for Q&A.  

◆NOTICE 

※ Please wear your delegate badge (name tag) for all the conference activities. Lending your participant 

card to others is not allowed.  

※ Please take good care of your valuables at any time during the conference. The conference organizer 
does not assume any responsibility for the loss of personal belongings of the participants during 
conference day.  
 

◆Zoom Meeting ID 

Room Meeting ID Meeting Link  Zoom Download: here 
 Guide for new users: here 
 Conference Banner: here 
 Zoom Background: here 

We suggest you to download the 
Zoom platform in advance. 

A 821 7748 9835 https://us02web.zoom.us/j/82177489835 

B 865 2350 4290 https://us02web.zoom.us/j/86523504290 

 

Meeting Time GMT+7 (Time in Vietnam) 
Weather Vietnam Forecast Temperatures 

December 16-18, 2022 

14~20℃ Sunny 

Hyatt Regency West Hanoi 
 

36 Le Duc Tho Street, My Dinh 2 Ward,  
Nam Tu Liem District, Hanoi, Vietnam, 10000 
 
Official Website: Click here 
 

 

https://zoom.us/download
https://support.zoom.us/hc/en-us/articles/360034967471-Getting-started-guide-for-new-users
http://www.iccea.org/banner.jpg
http://www.iccea.org/background.jpg
https://us02web.zoom.us/j/82177489835
https://us02web.zoom.us/j/86523504290
https://www.hyatt.com/en-US/hotel/vietnam/hyatt-regency-west-hanoi/hanrh?src=corp_lclb_gmb_seo_hanrh
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WELCOME MESSAGE 

We are pleased to welcome you to attend the 2022 5th International Conference on Civil 
Engineering and Architecture (ICCEA 2022), along with 2022 4th International Conference on 

Engineering Education and Innovation (ICEEI 2022), which will be held in Hanoi, Vietnam on 

December 16-18, 2022.      
             

This event will provide a unique opportunity for international scholars, researchers and 
practitioners working in a wide variety of scientific areas with a common interest in Civil 

Engineering and Architecture & Engineering Education and Innovation.  

     
Under the circumstances of COVID-19 pandemic, this year’s conference will be composed of 4 

onsite sessions and 4 online sessions, which cover a wide range of interesting topics include 
Architectural Material Design and Performance Analysis, Building Structure Analysis and Urban 

Planning, Structural Model and Performance Evaluation, Construction and Engineering 
Education, Urban Space Planning and Construction, Building Information Management and 

Ancient Building Protection, Structure Analysis and Health Monitoring & Architectural Materials 

and Engineering Education. In addition, 4 keynote speeches will be delivered by Prof. Thomas 
Kang (Seoul National University, Korea), Prof. Le Trung Thanh (Vietnam Institute for Building 

Materials, Vietnam), Prof. Masahiro Inoue (Keio University, Japan), and Mr. Doan Thanh Ha 
(H&P Architects | HPA, Vietnam).        

  

On behalf of the organizing committee, we would like to deeply express our heartfelt 
appreciation to all our delegates, keynote speakers, session chairs, as well as all the committee 

members involved in the technical evaluation of conference papers and in the conference 
organization for your time, effort, and great contributions. Apart from that, we’d like to extend 

our thanks to all the authors and external reviewers for your contribution. It is your high 

competence, enthusiasm, valuable time and expertise that have enabled us to prepare the final 
program with high quality and make the conference a great success.   

  
Finally, I wish to thank all attendees for participating in the conference and hope you have a 

fruitful and memorable experience at ICCEA 2022 & ICEEI 2022!    
 

Last but not least, take care and stay healthy!   

 
          
With Warmest Regards, 

Conference Organizing Committee  

ICCEA & ICEEI 2022 
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AGENDA OVERVIEW 

Onsite: Venue in Vietnam: Hyatt Regency West Hanoi 

Online: Zoom Meeting ID: Room A: 821 7748 9835 Link: https://us02web.zoom.us/j/82177489835  
Room B: 865 2350 4290 Link: https://us02web.zoom.us/j/86523504290  

 

December 16 | Friday (GMT+7) 

14:00-17:00 Onsite Registration & Conference Kits Collection Foyer, 2F < Hyatt Regency West Hanoi> 

13:30-17:00 Online Pre-test Session in Zoom Zoom Room A: 821 7748 9835 

 

December 17 | Saturday (GMT+7) 

08:00-09:00 Onsite Registration & Conference Kits Collection Foyer, 2F < Hyatt Regency West Hanoi> 

Zoom Room A: 821 7748 9835 | <Event I, 2F, Hyatt Regency West Hanoi> 

Chairman: Prof. Thomas Kang, Seoul National University, South Korea 

09:00-09:10 Opening Remarks: Prof. Le Trung Thanh, Vietnam Institute for Building Materials, Vietnam 

09:10-09:50 Keynote Speech I: VR/AR Application in Engineering Research and Education 
Prof. Thomas Kang, Seoul National University, Korea 

09:50-10:30 Keynote Speech II: Recent Research and Development of Concrete in Vietnam 

Prof. Le Trung Thanh, Vietnam Institute for Building Materials, Vietnam  

10:30-10:50 Group Photo & Coffee Break <Foyer, 2F> 

10:50-11:30 Keynote Speech III: Digital Transformation of Higher and Lifelong Education 

Prof. Masahiro Inoue, Keio University, Japan 

11:30-12:10 Keynote Speech IV: Materials & Structures 

Mr. Doan Thanh Ha, H&P Architects | HPA, Vietnam 

12:10-13:30 Lunch Time | <Market Café, 1F, Hyatt Regency West Hanoi> 

Onsite Session in Vietnam 

13:30-15:45 

<Event I, 2F> <Office Meeting Room, 3F> 

Onsite Session 1: Architectural Material Design 
and Performance Analysis 
 
EA020, EA022-A, EA034-A, EA083-A, EA099, 
EA105-A, EA008, EA024-A, EA106-A 

Onsite Session 2: Building Structure Analysis 
and Urban Planning 
 
EA004, EA068, EA029, EA066, EA108, EA023-A, 
EA055, EA0029-A, EA1006 

15:45-16:00 Coffee Break | <Foyer, 2F> 

16:00-18:15 

Onsite Session 3: Structural Model and 
Performance Evaluation 
 
EA027, EA087-A, EA059, EA090-A, EA084-A, 
EA094-A, EA098, EA021-A 

Onsite Session 4: Construction and Engineering 
Education 
 
EA0006, EA033-A, EA0020, EA067, EA117,  
EA0017, EA0019, EA0028, EA0002 

18:20-20:00 Dinner Time | <Market Café, 1F, Hyatt Regency West Hanoi> 
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 December 17 | Saturday (GMT+7) 

Online Session in Zoom 

13:30-16:45 

Zoom Room A: 821 7748 9835 Zoom Room B: 865 2350 4290 

Online Session 1: Urban Space Planning and 
Construction 
 
EA081, EA003, EA015, EA045, EA016, EA005, 
EA040, EA088, EA089, EA013, EA079, EA039, 
EA058-A 

Online Session 2: Building Information 
Management and Ancient Building Protection 
 
EA092, EA082, EA093, EA116, EA096, EA063, 
EA110, EA037, EA086, EA095, EA1001, EA1003, 
EA062-A 

16:45-17:00 Break Time 

17:00-19:45 

Online Session 3: Structural Model and 
Performance Evaluation 
 
EA054, EA065, EA018, EA118, EA047,  
EA070, EA014, EA010-A, EA052, EA072, EA048 

Online Session 4: Architectural Materials and 
Engineering Education 
 
EA078, EA025, EA038, EA111-A, EA0011, EA0022,  
EA0012-A, EA050, EA115, EA0024, EA101  

 

Note 

*Zoom Meeting online conference room will be open 30 mins before scheduled time. Please enter your 
room 10-15 minutes early.      
*All online attendees are required to join the pre-test on Friday, December 16. Start from 13:30.  
*A paper not presented or presented by a non-author without prior written approval by the Conference 

TPC will be removed from the final conference proceedings.          

 

Duration of Each Presentation 

Keynote Speech: 40 Minutes of Presentation including Q&A.    
Regular Oral Presentation: 15 Minutes of Presentation including Q&A.        
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Onsite Registration & Online Pre-test 

◆ Onsite Participants Registration Venue: Foyer, 2F < Hyatt Regency West Hanoi> 

◆ Online Participants are required to join the online pre-test on December 16 (Friday). Duration: 3 
minutes apiece. Free to leave after you finish the rehearsal.    

Name Setting 

Keynote Speaker: Keynote-Name                 Author: Paper ID-Name 

Committee: Position-Name                       Listener: Listener-Name 

 

December 16 | Friday (GMT+7) 

Meeting Room A:  
821 7748 9835 

Meeting Link: https://us02web.zoom.us/j/82177489835 

13:30-14:10 
EA081, EA003, EA015, EA045, EA016, EA005, EA040,  
EA088, EA089, EA013, EA079, EA039, EA058-A 

14:10-14:50 
EA092, EA082, EA093, EA116, EA096, EA063, 
EA110, EA037, EA086, EA095, EA1001, EA1003, EA062-A 

14:50-15:30 
EA054, EA065, EA018, EA118, EA047, EA070,  
EA014, EA010-A, EA052, EA072, EA048 

15: 30-16:10 
EA078, EA025, EA038, EA111-A, EA0011, EA0022, EA0012-A,  
EA050, EA115, EA0024, EA101 

 

※Participants who are unavailable during the above allocated time can join the rehearsal  
at 16:10-17:00.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://us02web.zoom.us/j/82177489835
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INTRODUCTION OF SPEAKERS 

09:10-09:50  Dec. 17 (Sat.) | Vietnam Time (GMT+7) 
Meeting Room: Event I, 2F, Hyatt Regency West Hanoi 
Zoom Room A:  821 7748 9835 
Meeting Link: https://us02web.zoom.us/j/82177489835 

 

 

Prof. Thomas Kang 
 
Seoul National University, Korea 
 
 

 
 

Thomas Kang is a professor in the Department of Architecture & Architectural Engineering and 

Director for Engineering Education Innovation Center at Seoul National University, Korea. Prior to that, 

he was an Assistant Professor in the School of Civil Engineering and Environmental Science at the 

University of Oklahoma, Norman, OK, USA. He has held various affiliated positions in the U.S. and 

Japan, including Adjunct Professor at the University of Oklahoma, Adjunct Professor at the University 

of Illinois at Urbana-Champaign, and Lecturer at UCLA, the University of Hawaii at Manoa and the 

University of Tokyo. Prof. Kang received his PhD from UCLA, his MS from Michigan State University, 

and his BS from Seoul National University. Prof. Kang is a Fellow of Post-Tensioning Institute (PTI) 

and a Fellow of American Concrete Institute (ACI). Prof. Kang received the Kenneth B. Bondy Award 

for Most Meritorious Technical Paper as Lead Author from PTI in 2012, and the Wason Medal for Most 

Meritorious Paper as Lead Author from ACI in 2009 with the subject of post-tensioned concrete. He 

regularly teaches the course of Post-Tensioned Concrete Structures at the University of Illinois at 

Urbana-Champaign every other summer (both on campus and online) and at the University of Hawaii 

at Manoa every fall (live online lectures). Prof. Kang is an Editor-in-Chief for three journals: 

International Journal of Concrete Structures and Materials, Journal of Structural Integrity and 

Maintenance, and Advances in Computational Design; and Associate Editor for PTI Journal of Post-

Tensioning Institute. He is one of the founding and voting members of PTI DC-20 Committee, Building 

Design, and has been a voting member for ACI Committee 369, Seismic Repair and Rehabilitation; 

Joint ACI-ASCE Committees 335, Composite and Hybrid Structures, 352 Joints and Connections in 

Monolithic Concrete Structures, and Joint ACI-ASCE Committee 423, Prestressed Concrete; and Joint 

ACI-ASME Committee 359, Concrete Containments for Nuclear Reactors, as well as various committees 

in Korea. Prof. Kang published more than a hundred international journal papers and more than a 

hundred international conference proceedings, including 40 in ACI Structural Journal and 10 in PTI 

Journal. He has chaired many sessions/symposiums of structural engineering; delivered many 

keynote/invited speeches; and organized international conferences/workshops as a Chair. Additionally, 

Dr. Kang has done a lot of practice as a consulting engineer in Korea and the U.S. Prior to joining the 

academia, he had a working experience in California, USA (e.g., John A. Martin & Associates), and was 

a licensed Professor Engineer (PE) in California.    

 

Speech Title: VR/AR Application in Engineering Research and Education 
Abstract: This keynote presentation consists of two parts: 1) Education efforts on the topic of virtual and 

https://us02web.zoom.us/j/81523804014
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augmented reality (VR and AR) by the College of Engineering at Seoul National University; and 2) 

Application efforts of VR technology to the training of specific construction procedures by the speaker’s 

research team. As the demand for eco-friendliness and economic feasibility increases, and as long-span 

and large-scale construction and civil engineering progress, the application of the post-tensioning (PT) 

method to residential and office buildings is increasing. If uneven tensile force is generated in the post-

tensioned member during the construction process, it may fall short of the expected strength or lead to 

concrete failure due to excessive stress. It requires high accuracy. Currently, in most PT construction 

sites, the tension is measured by an analog method in which the operator measures the pressure gauge 

of the hydraulic pump and the moving distance of the piston of the hydraulic jack during tensioning work. 

The accuracy of the measured tension force is greatly affected by the operator’s skill. In addition, the use 

of hydraulic equipment by workers with insufficient skills may lead to safety accidents. From 2012 to 

2022, 36 hydraulic jack accidents occurred in the United States, resulting in a fatality rate of 47%. Work 

training for most PT methods is conducted in the field as an apprenticeship, and it takes a long time for 

workers to become proficient. Given the limitations and need for extensive training, we propose a VR-

based post-tensioning training program. Training using VR can expect improved educational effects 

through cost reduction and increased immersion. The development of the program is currently conducted 

using the VR/AR Studios I & II and equipment at the Innovation Center for Engineering Education (ICEE) 

of Seoul National University. The studios have been built in the facility of Global Education Center for 

Engineers (GECE) in 2022 and their building process will be introduced in detail in this presentation, along 

with team-teaching on a new course of the College of Engineering regarding the VR/AR theory and 

practice. 
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09:50-10:30  Dec. 17 (Sat.) | Vietnam Time (GMT+7) 
Meeting Room: Event I, 2F, Hyatt Regency West Hanoi 
Zoom Room A:  821 7748 9835 
Meeting Link: https://us02web.zoom.us/j/82177489835 

 

 

Prof. Le Trung Thanh 
 
Vietnam Institute for Building Materials, Vietnam 
 
 

 
 

Le Trung Thanh is the 7th President of Vietnam Institute for Building Materials (VIBM), Ministry of 

Construction. Thanh is also the current President of Vietnam Concrete Association (VCA) and the 

visiting lecturer at Hanoi University of Civil Engineering (HUCE). He graduated in Building Materials in 

1997 and graduated in Civil Engineering in 1998 and attained MSc degree in Building Materials in 2000 

from HUCE. His research career continued to be extended in the UK as Thanh earned PhD degree in 

Civil Engineering from The University of Liverpool, UK in 2008. The PhD research project focused on 

Ultra High Performance Fibre Reinforced Concrete. After the completion of PhD program, Thanh 

worked as a post-doctoral researcher in building materials for a research project on 3D Freeform 

Printing Concrete at Loughborough University, UK. In 2011, Dr Le Trung Thanh returned to HUCE 

where he used to work as a Lecturer in Building Materials in the course of 1998-2004 and then moved 

to Vietnam Ministry of Construction in 2012. Since March 2018 Thanh has been working for Vietnam 

Institute for Building Materials, Ministry of Construction. He was the leader of the research project on 

strategy for development of building materials in Vietnam to 2030 and orientation towards 2050 that 

has been officially approved at the decision no. 1266/QD-TTg dated 18 August 2020 by the Prime 

Minister. Thanh’s research interests comprise concrete and other building materials, structural design, 

civil engineering, built environment and sustainability. Currently, Thanh is the leader of two large 

research projects which are “3D printing concrete technology” and “Fly ash replacing aggregates in 

production of hollow-core concrete precast wall panels”, implemented through 2020 to 2023.    

 

Speech Title: Recent Research and Development of Concrete in Vietnam 

Abstract: Concrete is the key and major material in the construction industry in Vietnam. In recent 

years, concrete has been commonly used over 200 million cubic annually for various products 

comprising ready-mixed, cast-in-place and precast concrete structures and components. The demand 

of using concrete in practice needs more efficient products towards more sustainable with limiting the 

use of natural resources. Recent research and development of Ultra High Performance Concrete 

(UHPC), Highstrength Lightweight concrete, Sustainable concrete using cementitious and aggregate 

replacements such as fly ash, GGBS and sea sand, and a new 3D concrete showed promising results 

in experiments as well as application in practice.     

Ultra High Performance Concrete (UHPC) or Ultra High Performance Fibre Reinforced Concrete 

(UHPFRC) with very high compressive strength (150–200 MPa) and flexural strength (typically 20–45 

MPa) has been being successfully developed in Vietnam. The research results confirmed that up to 

50% fly ash (FA), 30% ground granulated blast furnace slag (GGBS), 30% rice husk ash (RHA) could 

effectively replace the cement content in the UHPC composition to help improve the sustainability of 

https://us02web.zoom.us/j/81523804014
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the concrete. The addition of fibres is proved to enhance the loading capacity, reduce shrinkage, and 

prevent cracking effectively to UHPC. This leads to confidently apply the UHPC for real structures in 

Vietnam. Recently, the application of UHPC in Vietnam has been implemented for various structures 

from septic tanks, rural bridges, sheet piles, etc. to retrofitting a large bridge (use of 2000 m3 UHPC) 

and this shows very promising and potential for more popular use in the near future.    

High strength lightweight concrete (HSLWC) using hollow fly ash microspheres (FAC) with unit weight 

of 1300-2000 kg/m3 and compressive strength of 40-70 MPa has been successfully produced. When 

using FAC to replace 100% of sand for producing highstrength lightweight concrete, with W/B of 0.4, 

binder content of 750 kg/m3, density of concrete reduced from 2180 to 1367 kg/m3 , at the same time 

reducing dry shrinkage of concrete by about 26% at 6-month age. Similar to conventional concrete, 

increased binder content increases dry shrinkage of HSLWC. Adding polypropylene fiber at 0.3- 0.5% 

volume of concrete mixture reduces dry shrinkage of concrete, although reduction rate is not so high 

about 4.3 to 7.3%. Dry shrinkage of HSLWC with density about 1342-1376 kg/m3 in the range of 754 

– 940 , is generally larger than that of conventional concrete (with coarse aggregates), but lower 

than that of fine aggregate concrete (without coarse aggregates). This feature will affect deformation 

properties and crack resistance of concrete structure. The concrete has been used to fabricate a 

number of real scale slabs and beams and then the flexural test results showed that the structures 

worked very well even compared with the ordinary weight concrete structures.    

A number of research on the sustainable concrete using cementitious and aggregate replacements 

such as fly ash, GGBS and sea sand have also been studied thoroughly. The use of fly ash in 

combination with local aggregate materials namely crushed sand and sea sand for concrete structures 

in marine environments showed that 20 - 40% fly ash could minimize the disadvantages of these two 

types of sand such as poor workability, high mixing water demand when using crushed sand and 

reducing durability and protection of reinforcement from corrosion when using sea sand with high 

chloride ion content.    

Several research focused on using GGBS to replace cement for conventional concrete with compressive 

strength from 30 to 60 MPa. Two types of GGBS with different fineness, one with a specific surface 

area (Blaine fineness) > 4000 cm2 /g and one > 5000 cm2 /g, with GGBS ratios up to 70%. The studies 

show that using GGBS with Blaine surface area > 5000 cm2 /g gave higher compressive strength, 

flexural strength, split strength, and elastic modulus of concrete at the age of 7 days and the late ages 

of 28 and 91 days than using GGBS with Blaine surface area > 4000 cm2 /g. Also, using GGBS can 

improve chloride ion penetration resistance, impermeability, and aggregate alkali reaction resistance 

and improve sulfate resistance via decreased expansion mortar bars immersed in sulfate solutions 

(Na2SO4 and MgSO4).       

Due to rapidly high demand of construction sand and the limitation of river sand resources in Vietnam, 

the issue of alternative sand sources for river sand is a matter of concern. Vietnam has a long coastline 

of more than 3200 km with a large sea area, so sea sand resources are very potential. The research 

results showed that sea sand is mainly fine sand with a fineness modulus from 0.6 to 3.15, of which 

the major is from about 1.0 to 2.16. Chlorine ion content in sea sand depends on the water absorption 

and mining location, ranging from 0.023-0.16%, of which major in the range > 0.05%- 0.1%, which 

is higher than the threshold (not more than 0.05%) of the chlorine ion content specified in the current 

national Vietnam standards on aggregates for concrete and mortar. Concrete using sea sand with a 

chlorine ion content of 0.375% gave the greatest reduction in workability and loss of workability 

compared to the original sea sand and other samples. The strength development of concrete using 

sea sand at the age of 7 and 28 days was higher than that of river sand and washed sea sand but 

strength at later ages 28, 91, and 365 days tended to decrease. The compressive strength after 365 
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days of sea sand containing 0.15% chlorine ion content (original sand) and 0.375% decreased by 

about 5.4-7.1% and 7.4-10.8% for concrete grades of 30 and 40 MPa, respectively. The chloride ion 

penetration resistance and impermeability of concrete using sea sand also decreased as the chloride 

salt content in sea sand increased  

Since 2019, a 3D printing concrete technology has been tested and developed using a 3D concrete 

XYZ gantry printer with overall dimensions of 4.92x2.53x2.53 m that can print objects with dimensions 

up to 1.8x1.8x2.5 m. A high performance concrete having good extrudability, buildability, open time 

and over 50 MPa compressive strength, over 8MPa flexural strength and less than 0.2% drying 

shrinkage has been developed and be usable effectively for 3D printing. The material and the 3D 

concrete printer have been deployed to print successfully architectural objects, a set of curvy table & 

chair and a 1.8x1.8x2.5 m sentry box. In 2022, another research using larger concrete printer has 

successfully completed two 3D concrete printed houses with the areas of 70 m2 and 120 m2 and one 

15 m2 bungalow. These are the lively evidence for the rapid development of this latest concrete 

technology in Vietnam.     
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10:50-11:30  Dec. 17 (Sat.) | Vietnam Time (GMT+7) 
Meeting Room A:  821 7748 9835 

Meeting Link: https://us02web.zoom.us/j/82177489835 

 

 

Prof. Masahiro Inoue 
 
Keio University, Japan 
 
 

 
 

Masahiro Inoue is Director, the Japanese Society for Engineering Education and Specially Appointed 

Professor, Graduate School of System, Design and Management, Keio University. He was Vice 

President, Shibaura Institute of Technology. In the Japanese Society for Engineering Education (JSEE), 

he currently serves as the Chair of International Committee and the Chair of the Research Committee 

for Digitalization and Digital Transformation of Engineering Education. He received B.S. and M.S. 

degree in Pure and Applied Physics from Waseda University and Ph.D. degree in Computer Science 

from Shizuoka University. During 1990-1991, he was a visiting research scientist at the University of 

Michigan. He joined Mitsubishi Electric Corporation in 1980. He was appointed as General Manager, 

Living Environment Systems R&D Center. From 2005 to 2021, He was a professor, College of Systems 

Engineering and Science, Shibaura Institute of Technology. His field of research includes Internet of 

Things (IoT), communication network, systems engineering, engineering education and project 

management. He received the Engineering Education Award, Japan (for the book), the Japanese 

Society for Engineering Education Award (for the achievement), and the Japanese Society for 

Engineering Education Award (for the thesis). He is a Professional Engineer in Japan and a Project 

Management Professional (PMP).    

 

Speech Title: Digital Transformation of Higher and Lifelong Education 

Abstract: The COVID-19 pandemic accelerated the digitalization of society and education. Faculty now 

uses learning management systems (LMS) to handle digital data in education. By analyzing the learning 

data accumulated in the LMS and utilizing digital technology, inclusive education tailored to the diversity 

of each student will be realized. Virtual reality (VR) and augmented reality (AR) will create new learning 

experiences that were previously unfeasible due to high costs and risks. Online classes have removed 

distance and time constraints. Online joint classes with universities abroad are also being conducted. 

Japanese Society for Engineering Education (JSEE) has a multifaceted research on the direction of the 

digitalization and digital transformation of engineering education, including social conditions, environment, 

needs, legal systems, information technology, international collaboration, and industry-academia-

government collaboration. The creation of new models of education in inter-university, international, and 

industry-academia collaborations will lead to changes in university organization and educational processes. 

Move to a new learning model, where learners continue to learn while in school and after graduation, 

continuing to study at multiple universities across borders, both online and in-person, and accumulating 

a lifelong learning history.        

 

 

 

https://us02web.zoom.us/j/81523804014
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11:30-12:10  Dec. 17 (Sat.) | Vietnam Time (GMT+7) 
Meeting Room: Event I, 2F, Hyatt Regency West Hanoi 
Zoom Room A:  821 7748 9835 
Meeting Link: https://us02web.zoom.us/j/82177489835 

 

 

Mr. Doan Thanh Ha 
 
H&P Architects | HPA, Vietnam 
 
 

 
 

Doan Thanh Ha graduated from Hanoi Architectural University in 2002, and in 2007 he earned a 

Master’s degree in Hanoi Architectural University. He founded and have been operating H&P Architects 

since 2009. His works have received high appraisals in Vietnam and overseas, and honorable prizes 

including UIA Turgut Cansever International Award, UIA Friendly and Inclusive Spaces Award, 

ARCASIA Awards for Architecture, and National Architectural Award.        

 

Speech Title: Materials & Structures 

Abstract: Architecture acts as an intermediary between Humans and Nature, also the realization of a 

close relationship between humans and the natural and socio-cultural environment. Nature-based 

architecture helps save construction and operating costs, co-exist with adverse factors for long, and 

reduce risks and damages which are caused by natural disasters. What H&P Architects always keep in 

mind are Materials, Structure, and Shape during the design process, which has been reflected in actual 

works since 2013. I name them Eco-friendly Materials and Artificial Structures which are nature-based 

and Organic/Vivid Shapes. “Nature-based artificial structures should first and foremost be in the same 

way as natural structures. In addition, they should be close to humans (as an organic matter in a 

relationship with nature). “Eco-friendly Materials” includes Natural materials (soil, rocks, plants,..); 

Materials of close-to-nature origin (Ceramics: bricks, tiles,..); Reused materials (scaffolding, plastic 

bottles, ..). 
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PARALLEL SESSION 

Dec. 17 (Sat.) 13:30-15:45 
<Event I, 2F, Hyatt Regency West Hanoi> 

Onsite Session 1: Architectural Material Design and Performance Analysis 
Session Chair: Dr. Lapyote Prasittisopin, Chulalongkorn University, Thailand 

Time & Paper ID Speech Title & Presenter 

13:30-13:45 

EA020 

Comparison of Embodied Carbon on Residential Building Components between House 
and Apartment Using BIM 

Thanasak Phittayakorn, Chulalongkorn University, Thailand 

Abstract—Climate change is currently an urgent issue globally. It is known that building 
sector generates a large amount of greenhouse gas emissions. Many sci-entists believe 
that embodied carbon from components in buildings is influenced the embodied 
carbon of the whole building sector. This research study aims to use the life cycle 
assessment (LCA) as a tool for evaluating embodied carbon in building components, 
and BIM to generate the building material data. The build-ing materials of two different 
building types including house and apartments are compared. The LCA of buildings is 
a complex task because of the complexity during the Life Cycle Inventory & Life Cycle 
Impact Assessment phase for the quantity take-off materials stage. Therefore, an 
integration of LCA and BIM can help reduce the time consuming from evaluating 

embodied carbon during design. Results indicate that the conventional (CON) system 
is higher embodied carbon value than the precast (PCS) system. Additionally, the 
component of CON sys-tem generated embodied carbon the most is column and beam 
structure while, for the PCS system, the interior and exterior wall structure exhibits 
the highest value. The results offer information on embodied carbon value for 
designers concerning with design and building construction in the early stage.  

13:45-14:00 

EA022-A 

Empirical Modeling of Bond Property of Rebar in Concrete by Iterated Local Search 
with Semantic Cluster Operator 

Hoseong Jeong, University of Seoul, South Korea 

Abstract—Various machine learnings, such as Deep learning, Random forest, Support 
vector machine, and Genetic algorithm, have been applied to solve engineering 
problems, nowadays. However, since the field of structural engineering is closely 
related to safety, it requires simple models that are understandable and reliable. 
Meanwhile, most of the algorithms provide black-box models, and it is difficult to 
understand or trust the derived models. Symbolic regression with Genetic 
programming (GP) is a good alternative to derive understandable and reliable models. 
However, the low convergence performance of GP has interfered with its applications. 
In the last decade, a semantic-based search method has overcome the low 
convergence performance of GP. Therefore, in this study, the iterated local search with 
semantic cluster operator (ILSS), a semantic-based algorithm, was applied to solve an 
empirical modeling problem. The target was empirical modeling for the bond property 
of rebar in concrete, for which training and testing data were collected from the 
previous research. The model from ILSS showed higher accuracy compared to most 
previous models.   
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14:00-14:15 

EA034-A 

Inverse Analysis of PVA Cementitious Composites with CNTs 

Seong-Hyun Park, Kyungpook National University, South Korea 

Abstract—Recently, several studies have been conducted to improve concrete 
microstructure performance and simultaneously secure ductility after cracking by 
mixing CNTs and macro fibers together. In this study, the effect of CNTs on the flexural-
tensile behavior of PVA-ECC were investigated through an experimental program with 
beams with a notch. The test results indicated that the flexural behavior was improved 
with an increase of CNTs mix ratio, but an excessive use of CNTs was shown to 
decrease the flexural ductility. To evaluate the tensile behavior of PVA-ECC with CNTs, 
an inverse analysis has been also conducted with the flexural test results. On the 
inverse analysis, the bond behavior of a PVA fiber was analyzed with the consideration 
of the CNT mix ratio. Then, the tensile behavior of PVA-ECC with CNTs could be derived 

based on the Simplified Diverse Embedment Model (SDEM) which had shown good 
agreement with the test results of a fiber reinforced concrete member subjected to 
uniaxial tension. With the derived tensile behavior, the actual flexural behavior of PVA-
ECC beams was well predicted. 

14:15-14:30 

EA083-A 

Structural Performance of RC Columns Reinforced by FRP Plates Exposed to Standard 
Fire 

Seulgi Han, University of Seoul, South Korea 

Abstract—FRP plates, compared to concrete used mainly in buildings, have 
characteristics of light weight, high strength, high stiffness, and cor-rosion resistance. 
In recent years, the FRP plates, comprising fibers and resins, have been used to retrofit 
structures. The critical temperature that the strength of the fibers become 50% is 

known to be 250°C, and the glass transition temperature of epoxy resins, Tg, is known 
to be 80°C. As the resin liquefies when Tg is approached in the event of a fire, an 
insu-lation is required to ensure the fire resistance. A heat transfer analysis was 
performed using the ABAQUS, in order to investigate the cross-sec-tional behavior of 
temperature when applying SFRM with thicknesses of 15 and 30 mm to columns 
strengthened with FRP plates exposed to a standard fire curve. The temperature 
increase over time was confirmed, and the corresponding strength reduction factor 
was applied to calculate the flexural and shear strength of the column. Specimens of 
six stud col-umns were fabricated with varying the SFRM thickness and FRP plate type 
(e.g., Carbon Fiber, Basalt Fiber) for validation of the numerical results. Non-loading 
fire tests for the column specimens were conducted in the horizontal heating furnace, 
where thermocouples were installed to examine the temperature distributions for 
concrete and reinforcement over time. The fire performance of the FRP-strengthened 
column was evaluated in terms of the duration of securing fire resistance due to the 
SFRM thickness and the type of FRP plates, and the strength of the col-umn at elevated 
temperature. 

14:30-14:45 

EA099 

Comparison of Autoclaved Aerated Concrete (AAC) Blocks and CHB Using Life-Cycle 
Cost Analysis 

Aldrine Paul P. Bornales, Polytechnic University of the Philippines, Philippines 

Abstract—Concrete hollow blocks (CHB) have been used worldwide, especially in the 
Philippines, due to their cost-saving and lightweight features. However, continuous 
development in masonry construction introduces more potential masonry products like 
Autoclaved Aerated Concrete (AAC) blocks. The simplicity in installation and its ability 
to be part of the structural system make it a greater choice over the conventional CHB. 
In this study, numerical evaluation was performed and found that the primary 
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parameters needed to be considered for benefit-cost analysis of a linear wall are the 
project schedule, finishing works and the manpower needed. It was found that using 
AAC blocks can be a cheaper choice over the CHB blocks by a slight margin. 

14:45-15:00 

EA105-A 

Reuse of Foundry Sand Wastes as Fine Aggregates in Self-Compacting Concretes 

Brahim SAFI, M’Hamed Bougara University of Boumerdes, Algeria 

Abstract—The last decade, the use of industrial wastes has increased considera-bly in 
various fields of the manufacture of materials, in particular concrete. There are many 
types of waste that need to be recycled, namely foundry sands. Foundry sands are a 
by-product of the foundry industry. In the process of moulding metal parts, foundries 
use fine siliceous sand combined with other materials such as clay or organic binders. 
This sand can be recycled but the number of reuses of it is limited. This work has main 
objective to see effect of the foundry sand waste (FSW) on the fresh and hardened 
characteristics of self-compacting concretes (SCC). FSW is used in this work as a fine 
aggregate (by a partial sand substitution). For this, an experimental study has been 
carried out to evaluate fresh (slump test) and hardened (bulk density, compressive 
and flexur-al strength) properties of SCC based on FSW. NS is substituted by FSW at 
dif-ferent ratios (NS/FSW = 0, 10, 20, 30 and 50%wt). The results show that this type 
of waste can be considered as a source of sand material and be used as fine 
aggregates up to 50% to produce fluid concrete, in particular self-consolidating 
concrete. Self-consolidating concretes made from 50% foundry sand exhibit 
characteristics in a fresh and hardened state acceptable for possible use in con-
struction. 

15:00-15:15 

EA008 

3D Cement Printing: DFMA Guideline of Patterned Load-bearing Walls for Small 
Residential Units 

Lapyote Prasittisopin, Chulalongkorn University, Thailand 

Abstract—Cement-based materials are widely used materials in today's construction 
indus- try because of its durability and strength. However, there were practical chal- 
lenges of using them as construction materials such as errors by craftsmen, con- 
struction time and many wastes from construction process. The latest technology is 
becoming an important key in the construction industry in a near future is 3D printing 
technology with cement-based materials that can eliminate the practical challenges in 
terms of the operational cost and the construction time during con- struction process. 
This research aims to study the Design for Manufacture and Assembly (DFMA) process 
of 3D printing technology with cement-based sys- tem. The study program includes 
testing the strength performance of the load bearing walls with geometric patterns. 

The results of the research were the DFMA guidelines to minimize the practical 
challenges and operational costs of construction, The knowledge of applying 3D 
printing technology using cement- based system was established for developing the 
DFMA guidelines for small res- idential houses. 

15:15-15:30 

EA024-A 

Experimental Tests on Flexural Members of 3D Printing Concrete 

Yoon Jung Lee, University of Seoul, South Korea 

Abstract—Owing to the recent increase in considering the structural aesthetic, 
freeform structures have been paid attention in the civil engineering fields. Rein-forced 
concrete is one of the suitable construction materials which can be applied in freeform 
structures. However, constructing freeform structures using rein-forced concrete with 
typical formworks has some disadvantages in terms of labor expenses and 
construction period. 3D printing concrete is the most efficient al-ternative to overcome 
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such shortcomings; it exploits the advantage of minimizing on-site works and reducing 
labor expenses. On the other hand, extrudability and buildability, the ability of fresh 
concrete to continuously flow through nozzles and the ability of the printed concrete 
to stack multiple layers, respectively, are the key factors in 3D printing concrete. 
Therefore, in this study, the concrete mix proportion suitable for 3D concrete printing 
was presented and its extrudability and buildability were verified. In addition, the 
flexural experiments were con-ducted to evaluate the flexural behavior of 3D printed 
beams. The concrete mix-ture presented in this study showed good performance in 
extrudability and build-ability, and the 3D printed concrete beams exhibited flexural 
strengths higher than the design strength.  

15:30-15:45 

EA106-A 

Effect of Stitch Orientation on Tensile and Flexural Bending Mechanical Properties and 
Damage Mechanisms of Glass/Epoxy Composites Laminate 

Hamza MECHAKRA, M’Hamed Bougara University of Boumerdes, Algeria 

Abstract—In this study, the effect of stitch row directions on tensile and flexural 
bending mechanical properties of composite laminates reinforced by glass-fabric was 
experimentally investigated. The responses of stitched laminates specimens subject 
to the tests mentioned was compared to the unstitched laminates and discussed. 
According to our results, the effect of stitching plays of opposite roles on tensile 
property by decreasing of about 45% and 36% (Fig.1.a) in tensile strength and 
longitudinal modulus compared to unstitched specimens, respectively. However, an 
increasing approximately 11.69% to 20.25% in flexural strength found in specimens 
stitched along 0° and multi-stitching 0°/90°, due to the stitch lines through thickness 
by arrests temporally of cracks propagation and the delamination progressively 
propagate between layers.  
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Dec. 17 (Sat.) 13:30-15:45 
< Office Meeting Room, 3F, Hyatt Regency West Hanoi> 

Onsite Session 2: Building Structure Analysis and Urban Planning 
Session Chair: Prof. Dr. Gregor Grunwald, Jade University of Applied Sciences, Germany 

Time & Paper ID Speech Title & Presenter 

13:30-13:45 

EA004 

Inclusive (healthy and eco-city) City Planning Prepares for Future Urban Challenges in 
a Post-pandemic Asian Society 

Reazul Ahsan, The University of Utah, South Korea 

Abstract—The COVID-19 pandemic reshaped the global economy, but it also reshaped 
urban life. This pandemic pushed a new global standard for urban planning practice 
incorporating current and future urban planning. It is unambiguous that the current 
pandemic will significantly impact urban life through healthier eco-city planning, 
colloquially referred to as "inclusive planning." In light of the post-pandemic situation, 
future cities must strive to be more inclusive, with eco-friendly development practices 
and a design that prioritises ecosystem services to coexist with nature. While urban 
areas in Asian countries have survived numerous disasters in the past, they have not 
fared when preparing for new ones. This study aims to forecast the future direction of 
urban planning, revise current practices to prepare for future pandemics, and ensure 
inclusive urban planning practices for healthy and eco-city living. Songdo is a relatively 
new, well-designed, and rapidly growing city in South Korea. Songdo would be a better 
case study for a post-pandemic township to analyse urban community problems, 
specifically the balance between stable and eco-city. This study evaluates Songdo city 
planning using secondary examples of other new planned eco-cities to determine the 
gap between being an inclusive city and meeting future challenges induced by the 
pandemic. The findings of this study were collected, analysed, and represented using 
desktop research methods. Secondary data sources are used in this method to 
calculate the existing urban green spaces. The potential sites for redevelopment as 
urban parks and green spaces for healthy living are then identified using 
geoinformatics techniques. According to this study, Songdo's current urban green 
space is significantly less than the global per-person urban space standard. GIS 
mapping is being used to identify potential urban spaces to promote urban greenspace 
for healthy living in Songdo. This study examines inclusive city planning practices in a 
post-pandemic city to meet future needs. Cities today are more concerned with eco-
city concepts as a means of adapting to climate change. COVID-19 provides 
contemporary thought on eco-city planning, where the environment and climate 
change should not be the primary focus; public health should be a priority to guide us 
in a new direction for post-pandemic urban planning.  

13:45-14:00 

EA068 

An Examination of the Relationship Between University Facilities and Characteristics of 
the University’s Area Zone: A Case Study of Thammasat University (Rangsit Campus) 

Chompoonut Kongphunphin, Thammasat University, Thailand 

Abstract—University is the heart of the learning society. It serves as a hub for daily 
living amenities, particularly as a source of knowledge, jobs, trades, and services. 
Furthermore, the university is a shared living space for a diverse group. The facilities 
within the university contribute to a one-of-a-kind environment that results in the 
characteristics of each area zone. This article examines the relationship between 
university facilities and the characteristic of the university's area zone, which was used 
by Thammasat University (Rangsit campus) as the research area. The research 
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methodology is based on a survey of key physical facilities' components such as 
convenience, service, and accessibility. According to the findings, Thammasat 
University (Rangsit campus) was classified into three distinct area zones: 1) public and 
service; it was the outer zone that covered a bordering area of the university, which 
was the highest number of facilities in all dimensions causing to jolly and lively of the 
area zone, 2) learning, its location was on the center of the university which was the 
second highest number of facilities, especially as groups of educated buildings 
supporting learning activities, and 3) residence, it was located in the deepest inner 
area zone of the university which was the lowest number of facilities in all dimensions 
that built the restful context suiting for living. The findings of this study can be used 
as a guideline for policy-making to promote Thammasat University's long-term 
development (Rangsit campus). They were leading to efficient space management 
and planning. 

14:00-14:15 

EA029 

BIM Game: A Testing Ground for Specifying, Modeling, Evaluating and Visualising 
Information in IFC Formats 

Gregor Grunwald, Jade University of Applied Sciences, Germany 

Abstract—The Jade University of Applied Sciences organises digital simulation games 
to teach students in the Department of Architecture the networked and digital planning 
methodology Building Information Modelling (BIM). BIM is to be the planning standard 
for construction projects and thus an integral part of university education. The 
innovative and motivating teaching format "BIM Game" was developed for this 
purpose. This article describes in detail how the BIM Game is used as a testing ground 
for the building information process in a BIM workflow. It specifies the project 
requirements in Employer Information requirements (EIRs) and checks compliance 

with the specifications automatically through model checks. In addition, the results of 
the design competition are read out of the model, visualised and compared as a result 
evaluation of this architec-tural design competition. Furthermore, the basic structure 
of the BIM game is explained with special attention to the BIM Nuggets. The creation 
of the BIM Nuggets and their implementation in a new educational structure is funded 
by Stiftung Innovation in der Hochschullehre.  

14:15-14:30 

EA066 

Investigating Thermal Bridges in Curtain Walls of High Rise Building in Indonesia 

Miktha Farid Alkadri, Faculty of Engineering, University of Indonesia, Indonesia 

Abstract—Thermal comfort plays an important part when considering the performance 
of the building façade. One strategy to achieve thermal comfort is to reduce the 
thermal loss in the building envelope, which is often referred to as thermal bridges. 

Although the issue of thermal bridges has been extensively considered in the building 
design and construction, its contexts are predominantly addressed in the four-season 
countries due to the need for insulating materials during winter. In fact, this issue also 
has great relevance in tropical countries such as Indonesia, especially related to high 
energy consumption due to the cooling loads system. Thus, this study aims to analyze 
thermal bridges on curtain walls of high-rise buildings in Indonesia. To do so, a 
computational simulation workflow is devel-oped by using THERM and Ladybug in 
Grasshopper. In parallel with that, on-site measurements are also conducted to gather 
the room and materials tempera-ture by using HOBO temperature logger and FLIR 
thermal camera. As result, this study reveals that linear thermal bridges are found in 
the building element junc-tion and they can significantly affect the building 
performance both interior and exterior. This study recommends addressing the issue 
of thermal bridges in Indo-nesian building codes.  
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14:30-14:45 

EA108 

Towards an Adjusted Neighborhood Design Combating Future Epidemics Spreading 

Samer Abu Ghazaleh, University of Jordan, Jordan 

Abstract—This study aims to investigate the impact of the residential neighborhood 
characteristics on the spread of epidemics diseases, taking COVID-19 disease as a 
case study, in the neighborhoods of Amman, capital of Jordan. It is conducted using 
a descriptive and analytical methods, and test hypotheses related to analyzing the 
relationship between each characteristic of residential neighborhoods and the 
prevalence of disease. The data of this study was collected by designing a 
questionnaire directed to the inhabitants of the residential neighborhoods in the city 
of Amman. The results of the research indicate a significant relationship between the 
characteristics of residential neighborhoods and the spread of the epidemic, and the 
study revealed the presence of weaknesses in the design of some residential 

neighborhoods that caused the varying numbers of cases of infection with the Corona 
virus among residential neighborhoods. Based on the results, the researchers provided 
a set of recommendations to decision-makers in order to take into account the optimal 
residential neighborhood design, which will help in combating the outbreak of potential 
epidemics in the future whether in Amman City or any other city of World.  

14:45-15:00 

EA023-A 

Egress Model for Multiplex Buildings under Fire Based on Artificial Neural Network 

Khaliunaa Darkhanbat, University of Seoul, South Korea 

Abstract—A fire that occurs in a large multiplex building may cause many fatal-ities or 
injuries because occupant density is very high. Moreover, the situation could be worse 
when evacuation bottlenecks arise in a specific compartment be-cause the direction 
of smoke or flames is often similar to the evacuation route of occupants. Thus, in order 

to minimize the number of casualties, it is essential to develop an egress model 
capable of ensuring safe evacuation of occupants. In this study, fire simulations were 
conducted by assuming various fire scenarios for a typical multiplex building. The 
correlations between fire temperature and visibility, and toxic gas concentration were 
investigated, whose results were col-lected in a database. Based on this, an artificial 
neural network (ANN) model capable of predicting the available safe egress time 
(ASET) was developed, and the model was found to estimate the ASET for the building 
with a high degree of accuracy. Then, the proposed ANN model was applied to other 
multiplex build-ings, and it also provided good results. In addition, the ANN-based 
egress model that can provide optimal evacuation routes in the event of a fire was 
proposed, and the applicability of the proposed evacuation model was validated as 
well.  

15:00-15:15 

EA055 

The Correlation Between Sacredness and Architecture in Madaba, Jordan 

Jawdat Goussous, The University of Jordan, Jordan 

Abstract—This research is conducted to highlight the prominence of sacred 
architecture in Madaba, Jordan by bringing awareness to the tourism sector and the 
local public regarding Madaba’s attraction sites and showcasing its holy sig-nificance 
to the Christian community worldwide and its effect on the public in-terest. Few of the 
prominent cases were chosen for the research as they are the main attractions in 
Madaba of which they are littered with mosaic floorings and walls that have religious, 
public figures, monarchs, living conditions, and con-quest tales. It also discusses what 
makes Madaba sacred enough through its his-torical timeline and mosaic art 
ornamentation significance to encourage tourism and demand recognition from the 
public. The research uses qualitative and quan-titative analysis and the author’s 
perspective from observations as a method of collecting information from the 
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perspective of the public and input into the sacred archaeology of Madaba and the 
recognition of its existence among locals. The observation resulted in noticing a 
positive factor between the existence of these historical and religious architectural and 
artistic sites with it being a tourist at-traction. The contradiction stands in how it exists 
within the referral tourist agen-cies and governmental action plans to dismantle this 
negativity.  

15:15-15:30 

EA0029-A 

Introduction of Intelligent Construction System Core-Support Center 

Chunho Chang, Keimyung University, South Korea 

Abstract—The INTEL Center integrates the existing low-use research equipment by 
specialized research field, supplements the facility and equipment performance, and 
receives support for various and advanced research projects from the government for 
the next six years through dedicated personnel in charge of research equipment. By 
establishing an INTEL Center in Keimyung University Seongseo Campus, the high-tech 
construction experiment center and future industry usability evaluation center are 
integrated with cutting-edge equipment in the field of construction and IoT to provide 
joint research and equipment utilization services to internal and external researchers 
and industries. The INTEL Center aims to build an intelligent evaluation system by 
converging IoT field, the core technology of the 4th industrial revolution, into a 
construction system. We will provide all-stage R&D solutions through customized one-
stop services by directly directing state-of-the-art equipment such as motion, 
perception, and sensory image analysis and artificial intelligence analysis facilities.  

15:30-15:45 

EA1006 

Mix design for high-strength lightweight concrete using fly ash cenospheres 

Viet Hung Le, Vietnam Institute for Building Materials, Vietnam 

Abstract—This paper presents a proposed method of mix-design for high-strength 
light-weight concrete using fly ash cenospheres (FAC-HSLWC) with the required 
density and compressive strength. The basic steps of this design method include 
optimizing the binder composition based on the calculation of the maximum pack-ing 
density of the mixture, selecting suitable binder paste content (through the 
binder/aggregate ratio -B/A) and the ratio water/binder (W/B) to achieve the re-quired 
workability and compressive strength; calculating the ratio of cenospheres to replace 
sand (ratio of cenospheres/aggregate- FAC/A) to achieve the required density of 
concrete. To develop this method, a series of trial mixes of FAC-HSLWC with different 
ratios of B/A, W/B, FAC/A were experimented to estab-lish the parameters for the 
proposed design method. The validation results con-firm that the unit weight and 
compressive strength are relatively close to the cal-culation results based on the 

design method. The proposed design method can be used effectively to calculate the 
optimum mix proportion of FAC-HSLWC. 
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16:00-16:15 

EA027 

Research on Hysteresis Model of High Damping Rubber Bearings Considering 
Mechanical Properties based on Dynamic Loading Test 

Kyeonghoon Park, Kyushu University, Japan 

Abstract-High damping rubber bearings (HDR) are made by combining natural rubber 
with carbon fillers. Because of its simple structure can be easily applied to seismic 
isolation design and is easy to manage. Also, high damping rubber bearings are 
seismic isolators with excellent damping ability against earthquakes. High damping 
rubber bearings have high horizontal flexibility against earthquake motion and can 
dampen seismic energy, but the mechanical dependence resulting from material 
properties cannot be ignored. This research aims to experimentally reveal the 
dependence and nonlinearity of high damping rubber based on dy-namic loading tests 
and to propose an advanced accurate hysteresis model. First, a dynamic loading test 
was performed using a scaled-down high damping rubber specimen, and mechanical 
properties such as equivalent stiffness, equivalent damping constant, and strain 
energy were evaluated. Subsequently, based on the mechanical evaluation, a 
hysteresis curve was modeled considering the charac-teristics of high damping rubber. 
In this research, a hysteresis model considering these characteristics was proposed by 
focusing on the rate dependence due to the Mullins effect and the hardening 
phenomenon occurring in the region of large shear deformation, such as a large 
earthquake. Finally, the actual behavior of high damping rubber and the feasibility of 
the modeling procedure was evaluated by comparing the results of the dynamic 
loading test using seismic waves assuming real earthquakes and dynamic analysis. As 
a result, it was possible to propose a hysteresis model that can represent the nonlinear 
characteristics of high damping rubber.  

16:15-16:30 

EA087-A 

Real Fire Experiment for Evaluation of Fire Effects of Piloti Columns in Urban Living 
Houses 

Jihye Park, University of Seoul, South Korea 

Abstract-Piloti structure is a representative structure of urban living houses in Korea. 
This structure is excluded from building area and number of floors under Building Act, 
so it has good openness and access to space. It is used as a common space for 
buildings such as recycling waste bins and car parks. On the other hand in fire, piloti 
structure increases fire spread speed due to the influence of outside air due to open 
structure and ceiling finish materials that is easy to ignite, which can cause entire 
building to be engulfed in fire. In this study, Computational Fluid Dynamics (CFD) 
analysis of fire spread was performed using the Fire Dynamic Simulator (FDS) to 
confirm fire characteristics of the piloti column exposed to real fire according to fire 
scenario. For the validation of the fire simulation model, real fire test of reinforced 
concrete columns was performed using a Room Corner Tester. The variables of study 
were set as type of fire, and whether or not to Sprayed Fire Resistive Material (SFRM) 
and Fiber Reinforced Polymer (FRP) panel on columns. Through temperature 
distribution obtained by fire simulation and experiment, fire effects on the piloti column 
exposed to real fire according to fire characteristics was evaluated.  
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16:30-16:45 

EA059 

Shear Design Optimization of Short Rectangular Reinforced Concrete Columns Using 
Deep Learning 

Raushan Utemuratova, Nazarbayev University, Kazakhstan 

Abstract-This paper aims to show the effectiveness of artificial intelligence (AI) for 
structural design optimization. Design optimization of rectangular reinforced concrete 
(RC) columns using a deep neural network (DNN) results in a reduction of both time 
and monetary resources. The utilization of the DNN model prevents the iterative 
design process, which is common in a conventional approach. To create the necessary 
dataset of designs, parametric RC column designs are gen-erated and analyzed 
automatically using a finite element model (FEM) of the OpenSeesPy Python library. 
The dataset spans five heights and six concrete clas-ses. The data is pre-processed 
using equal-sized filtration to preserve the most economical column designs for 

specified ranges of loading conditions. Based on the given constraints of axial load, 
bending moments, and shear loads, the NN model predicts cross-section geometry 
and longitudinal and transverse reinforce-ment. To evaluate the accuracy of the NN 
model predictions, thirty cases are run through the model and checked for compliance 
with the Eurocode building stand-ard. A comparative analysis of the NN performance 
with manual designs demon-strates the overall effectiveness of the NN by 11.3% in 
terms of monetary price. As for the time aspect, the NN is faster by 8.57 minutes and 
96% more efficient than manual design.  

16:45-17:00 

EA090-A 

A Comparison of Behavior and Fire Resistance of Floor Structures in the Case of 
Automobile Fire in Piloti Structures 

Hojeong Lee, University of Seoul, South Korea 

Abstract-One of the types of apartment houses in Korea, urban residential houses, 
have a piloti structure on the lowest floor, and the residential space is a wall-type 
structure. The piloti structure of urban residential houses is mainly used as a parking 
lot for buildings, and there is a risk of combustion expansion in the event of a fire as 
a number of vehicles are parked. In this study, to check the fire resistance performance 
of the structure in the case of automobile fire in the piloti structural spaceThe analysis 
was conducted using SAFIR, a finite element analysis program. The standardized 
material curve based on KS F 2257-1 and the fire curve obtained by implementing the 
fire situation of the car were applied to a 2.9m×5.4m frame similar to the parking 
space in the piloti structure space. The frame under the same conditions as the 
experiment and the frame of the actual piloti structure were compared, and the 
behavior of the piloti floor structure and the behavior of the entire structure during 
fire were confirmed. The floor load of urban living houses was applied to the fire 
resistance design load combination. The boundary conditions of the structure such as 
the experimental conditions were entered. Through finite element analysis, the 
structure is analyzed to compare the behavior of the structure and the deflection of 
the slab, and the fire resistance performance time is checked through the fire 
resistance determination equation to confirm the stability of the building.  

17:00-17:15 

EA084-A 

Fire Resistance Testing for SFRM Modular Square Steel Tube Columns Exposed to 
Standard Fire During Three Hours 

Dashdemberel Norovbadam, University of Seoul, South Korea 

Abstract-Modular construction method manufactures standardized units in the shop 
and constructs them on site. A worldwide interest in the modular construc-tion 
methods has been recently on the rise, and this method is being expanded to high-
rise buildings. The performance of structural members subjected to fire is classified 
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into three fire ratings depending on their uses and types: one-, two-, and three-hour 
fire resistant based on Article 3 of the Regulations on Standards for Evacuation and 
Fire Protection Structure of Buildings in Korea. For columns, three-hour fire resistance 
should be secured. A heat transfer analysis was con-ducted in this study a finite 
element code, ABAQUS, to confirm the temperature distributions on the cross-sections 
of the modular square steel tube columns ex-posed to a standard fire curve for three 
hours. Where the ISO 834-1 fire curve was herein adopted. Non-load heating tests for 
the modular prismatic steel pipe column were performed using a hydraulic furnace for 
validation of the numerical analysis. The thicknesses of sprayed fire resistant material 
(SFRM) of 30 and 45 mm, mortar filling, mortar for finishing and so on were considered 
as design var-iables of test specimens. The axial and bending strengths were 
evaluated by ap-plying strength reduction coefficients according to the temperature 
rise and pe-riod of time to obtain the fire resistance of modular square steel tube 
column.  

17:15-17:30 

EA094-A 

The Use of Machine Learning for the Prediction of Fire Resistance according to the 
Shape of Flat Composite Deck Floor System 

Hwanjin Kim, University of Seoul, South Korea 

Abstract-Recently, by using the unprotected composite deck floor system, construction 
is convenient and construction cost is reduced. In Korea, among the composite deck 
floor system, the trapezoidal composite deck floor system and the flat composite deck 
floor system are mainly used. The trapezoidal com-posite deck floor system is widely 
used in Europe, and many studies such as fire tests and temperature prediction 
equations according to shape have been con-ducted. However, there are few related 
studies on the flat composite deck floor system, so research is needed. In this study, 

the fire resistance according to the shape of the flat composite deck floor system was 
predicted using machine learning. Using the finite element analysis program ABAQUS, 
temperature data according to the shape of the flat composite deck floor system were 
collected. Based on the specifications of the flat composite deck floor system manufac-
tured and sold in Korea, data of 216 shapes were obtained with 5 variables such as 
slab thickness, rib height, and width. The fire resistance performance was measured 
according to the standard of EN 1994-1-2:2005 by the time required to secure the 
temperature of the back side of the flat composite deck floor sys-tem. The fire 
resistance was predicted by applying six machine learning models: K-means clustering, 
SVM, KNN, Decision Tree, Discriminant Analysis, and Linear Regression Models. The 
fire resistance and the importance of variables according to the shape of the deck 
were evaluated, and the effects of convection and radiation were analyzed. In addition, 
the accuracy of predicting fire re-sistance was evaluated according to machine learning 
techniques and hyperpa-rameters.  

17:30-17:45 

EA098 

Value Engineering of Precast Slab to Ease Construction Project Schedule and Cost  

Jhun M. Jacinto, Polytechnic University of the Philippines, Philippines 

Abstract-The assembly and erection of structures are a part of building construction. 
With the typical construction approach, there are numerous issues and challenges. 
First, conventional construction is a linear process requiring that each stage must be 
done before the next can start. As a result, time is wasted and not utilized effectively. 
The construction process can also adversely affected by labor and the weather. This 
value engineering study will resolve some of the force factors that affect the 
construction delays and possible solutions to shorten the construction project by 
applying a precast slab structure. Adopting VE principles encourages individuals to 
work more effectively in teams while continuously seeking to enhance their production 
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and service systems. Any firm can examine and optimize its resources with the aid of 
cost optimization. 

17:45-18:00 

EA021-A 

Performance Based Passive Control of Masonry Infilled Reinforced Concrete Frames 
subjected to Near Field Earthquakes 

Ashok Gupta, IIT Delhi, India 

Abstract-The paper presents a plastic analysis procedure based on the energy balance 
concept for performance based passive control of multi-story multi-bay masonry 
infilled reinforced concrete (R/C) frames with a ‘soft’ ground story using passive energy 
dissipation (PED) devices with the objective of achieving a target performance level of 
the retrofitted R/C frame for a given seismic hazard level at the building site. The 
proposed energy based plastic analysis procedure was employed for developing 
performance based design (PBD) formulations for PED devices for a simulated 
application in passive control of existing frame structures designed in compliance with 
the prevalent standard codes of practice. Non-linear dynamic analyses of the 
retrofitted masonry infilled R/C frames is performed to investigate the efficacy and 
accuracy of the proposed energy based plastic analysis procedure in achieving the 
target performance level under design level earthquakes. Results of non-linear 
dynamic analyses demonstrate that the maximum inter-story drifts in the masonry 
infilled R/C frames with a ‘soft’ ground story that is retrofitted with the friction dampers 
designed using the proposed PBD formulations are controlled within the target drifts 
under near-field as well far-field earthquakes.  
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16:00-16:15 

EA0006 

The Integration of Digital Techniques in Engineering Education: A Case Study to 
Evaluate Student’s Motivation and Performance 

Mohamad Iyad Al-Khiami, Australian University, Kuwait 

Abstract—The importance of a paradigm shift in the current traditional teaching 
strategies is becoming of high importance. Integrating disruptive technologies into 
undergraduate civil engineering students can improve their performance and 
motivation levels. Students were assessed on their ability to identify mistakes in a 
concrete design developed using Autodesk Revit®. The students were divided into 
three different groups and assessed using three different media: 2 Dimensional plans 
(2D), 3 Dimensional models (3D) and Virtual Reality (VR). The results have shown that 
3D and VR students managed to score 54.9% and 62.5% respectively. 2D students 
scored 20.5%. This shows a substantial difference between VR and 3D relative to the 
2D group. From the surveys conducted, it was also perceived that students found 3D 
and VR methods more motivating than the 2D traditional method. Spearman 
correlation also indicated a positive and medium to strong correlation between the 
level of motivation and performance of VR students. The results show that VR is a 
valid alternative to conventional methods of teaching. This study is part of an ongoing 
research effort related to utilization of VR in engineering education.   

16:15-16:30 

EA033-A 

Buckling Analysis of Metre Gauge Railway Track 

Chayut Ngamkhanong, Chulalongkorn University, Thailand 

Abstract—Presently, the influence of extreme heat has been listed as one of the serious 
issues in railway system around the globe since it can cause a huge loss of asset due 
to track buckling. The increase in rail temperature can induce an axial compressive 
stress in the continuous welded rail (CWR) and this may cause track buckling when 
the stress reaches the buckling capacity. Even though rail-way track buckling has been 
widely studied, the focus on metre gauge railway track, which is a major track type in 
Thailand, has not been fully mentioned. This study performs a nonlinear analysis of a 
three-dimensional railway track model using the commercial software LS-DYNA. The 
major parameters influencing track buckling capacity including lateral resistance from 
ballast and sleeper, rail type and track misalignment are considered. The results show 
that these factors significantly reduce the buckling temperature of the track. The 
possible buckling temperature of the track is found to be lower than the current air 
temperature observed in many countries especially when the poor lateral resistance 
combined with a high track lateral misalignment. The outcome of this study will help 
track engineer to understand the behaviour of the railway track and raise awareness 
of track inspection and maintenance to keep the track in good condition.  
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16:30-16:45 

EA0020 

APPly: A Design of an Online Tertiary Level Scholarship Application Management 
System 

Eric B. Blancaflor, Mapua University, Philippines 

Abstract—Scholarship applications are continually escalating, 58% of families availed 
scholarships as it serves as a financial aid for college. The increasing number of 
scholarship applications caused difficulty in processing the applications without a time 
delay due to a large volume of requests received by the scholarship institutions. The 
present study investigated the effectiveness, efficacy, and efficiency of using 
scholarship management systems to manage scholarships at Mapua University. 
Considering the rising applications for the Need-Based Academic Scholarship (NBAS), 
it became the primary focus of the study. The study utilizes the descriptive quantitative 
method wherein the data is statistically treated using descriptive statistics. The 

respondents consisted of 15 applicants and three scholarship administrators. The 
results showed that the web-based management system, APPly, received an overall 
PSSUQ score of 1.35 for the applicant-user and 1.46 for the administrator-user. The 
users rated the system's usefulness at 1.27 and 1.33, respectively. The application was 
met positively by both use cases and was satisfied with its ease and the efficiency it 
offers for their tasks. Therefore, it is concluded that APPly is a functional scholarship 
management system as it satisfies the parameters set by the researchers. The study 
can be further improved by adding an SMS notification system, connecting the 
application to a centralized file and fund management system to simplify the 
scholarship transaction processes, and integrating it to be available for mobile use and 
into the university's existing system.  

16:45-17:00 

EA067 

The Benchmarking in Facility Management Performance Measurement for the Office 
Building in Bangkok, Thailand 

Wiruj Somsopon, Faculty of Architecture and Planning, Thammasat University, 
Thailand 

Abstract—Many iconic urban high-rise buildings contain offices, requiring proper 
management to reduce unnecessary resource waste. Benchmarking in facility 
management (FM) performance measurement improves operational efficiency by 
using comparisons with best practices. However, external benchmarking processes 
have not yet established FM professional standards in Thailand. This study proposes 
FM performance measurement benchmarking for office buildings in Thailand by field 
data collection for 14 Bangkok office buildings. Results were that electricity and facility 
operating expenses should be considered for FM benchmarking. The leading 
operational cost is average electricity expense of 40.91 baht/square meter 
(sq.m.)/month. FM team benchmark or best performance uses techniques and 
planning in an operations and maintenance (O&M) project to reduce electricity 
consumption. FM teamwork for other buildings may apply these methods as energy 
and financial management best practices for improvement plans. If these processes 
boost continuous exchange of information and knowledge gained, key performance 
indicators (KPIs) used should be consensus-based and match nationwide organizations 
with similar backgrounds and contexts to raise FM professional levels in Thailand and 
abroad.  

17:00-17:15 

EA117 

Easing the Construction of Bubble Deck System - A Value Engineering 

Francis Cayanan, Polytechnic University of the Philippines, Philippines 

Abstract—The Bubble Deck System is one of the innovations that has benefited the 
construction sector globally for several decades. The bubble deck slab had been 
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designed and constructed with hollow plastic bubbles in the middle to eliminate the 
concrete that does not perform any structural function while re-ducing the slab's self-
weight. Value engineering is a technique used to examine how products and services 
function to provide users with the features they need at the lowest possible cost 
without compromising the necessary level of quality or performance, i.e. customer 
contentment. A product or service's value is de-termined by how appropriate its 
performance and price are; according to this definition, value can be raised by either 
improving performance or reducing costs, however, if a product lacks either adequate 
performance or cost, it is seen to have little value, therefore, to get the most out of a 
product or service, the technical aspect that affects its performance and cost should 
be taken into ac-count while identifying it. This paper uses Value Study Process Flow 
Diagram as the main scheme of the entire procedure, with the Function Analysis 
System Technique (FAST) application to identify the critical components that can be 

modified. Compared to the existing procedure, the innovative product results improve 
the ease of applicability of the bubble material, where smooth transi-tion from storage, 
delivery, and distribution is a significant challenge both to the manufacturers and 
builders. Future researchers may use this paper as a ref-erence to look further on 
alternative Value Engineering techniques or equiva-lent materials.  

17:15-17:30 

EA0017 

Developing An Integrated Teaching Module for the Topic of Smart Industry in the 
Museum 

Jian-Liang Lin, National Science and Technology Museum, Taiwan 

Abstract—The teaching of innovative technology in primary education in Taiwan is not 
enough at present. The National Science and Technology Museum cooperated with 
the university and the vocational high school to deliver the smart industry knowledge 

to senior high school students. Here, this research presented a 5-step design 
procedure that enabled systematically develop an integrated teaching module for 
various issues. It is a demonstration example that the research generated an 
integrated teaching module for the smart industry’s issues by the design procedure. 
The knowledge database of module content was built and applied multiple teaching 
ways to enhance students’ attention. The module developed an e-book, one AR game, 
one board game, and one package of teaching aids for maker education to introduce 
the historical developments of industrial revolutions, the internet of things, the smart 
vehicles, and the industrial robots. Furthermore, the learning outcome and the Generic 
Learning Outcomes (GLOs) are the evaluation index and the evaluation method, 
respectively. By the framework of the GLOs, the questionnaire with a five-level Likert 
scaling was designed for evaluating the module. By the experimental demonstration 
teaching, the statistical analysis revealed that either student from the engineering or 

non-engineering department has positive learning outcomes. A slight difference is in 
the category of “Activity, Behavior, and Progression.” The research inferred that the 
culture of the tested school and the students’ background could affect the learning 
outcomes. The result indicated that the integrated module is useful science 
popularization learning of technological issues.  

17:30-17:45 

EA0019 

A Design of a Therapy Session Management System for Children with Special Needs 

Eric B. Blancaflor, Mapua University, Philippines 

Abstract—This study aims to determine whether having a therapy session 
management system will be beneficial and could be an essential factor in 
supplementing children with ADHD and Development Delay. Throughout the years 
there is a growing problem in terms of mental health condition, one example is ADHD 
whereas it is considered one of the most prevalent mental health disorders that affects 
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children. It poses some behaviors like impulsiveness, not being able to concentrate or 
focus and etc. According to studies, it is widely a no-brainer considering that ADHD is 
one known disorder that affects growth and performance of children and young 
adolescents. With that in mind, the researchers came up with a system that would 
help in lessening the effects of the developmental delay and take into consideration 
the use of web technology in helping children with ADHD. The system itself has three 
main functions: scheduled online video meetings with a professional therapist, notes 
and reports for each corresponding patient and complete track of the record of each 
meeting and their game scores to determine their progress. It’s method for 
determining the outcome whether the system works just as though it should be, the 
researchers were able to gather information but due to some restrictions they were 
able to conduct surveys, statistical treatment was used to observe the data consistency 
and to segregate opinions of every individual. Purposive sampling was done, so that 

could have fixed sample size, specific criteria for the application, mental health 
professional and potential patients that would be the users of the said system 
application. Overall, it was said that respondents found it useful and would be essential 
in the future because of its purpose of having a software that would aid patients in 
the future.   

17:45-18:00 

EA0028 

Norwegian Approach on Inquiry-based Learning in Engineering Education 

Quang Khanh Tran, Norwegian University of Science and Technology, Norway 

Abstract—Research-based learning in the form of groupwork can easily end up being 
less than expected. It is because groupwork assessment is dealing with process and 
can be far trickier than assessing a team’s work dealing with product. This study aims 
to identify an assessment approach for effective inquiry-based learning in engineering 

education. For this purpose, four different perspectives were presented and discussed 
in combination with key constraints to implementing research-based learning. The 
perspectives include student reflection, collegial reflection, personal reflection, and 
literature. It was suggested that a combined method of continuous and qualitative 
assessment might be the most plausible.   

18:00-18:15 

EA0002 

A Study on the Assessment of the Proposed Alitaptap Learning Management System 
using SWOT Analysis 

Grace Lorraine Intal, Mapua University, Philippines 

Abstract—Most of the existing Learning Management Systems (LMS) are designed and 
give students a steeper learning curve meaning, taking so much of their time in 
learning the system, or it would be their parents who would navigate the system for 

them. To address this issue, the researchers proposed Alitaptap, a learning 
management system (LMS) specially designed for kids at the preschool and 
elementary levels. It provides a child-friendly user interface, utilizing colors that would 
not only be attractive to them but also direct them to the right buttons. It would also 
utilize icons and images that would entice the user group to use the application more. 
It also has the functionality to download all the necessary files, presentations, and 
tasks for the week for the users to be able to do their tasks offline. This study tackles 
the use of SWOT Analysis to be able to assess the Alitaptap app and identify its 
different strengths, weaknesses, opportunities, and threats. A questionnaire utilizing 
the 6 thinking hats strategy was utilized and distributed to different respondents and 
after the responses, a SWOT Analysis was conducted followed by a TOWS Matrix to 
identify the state of the app. Overall, the Alitaptap app is a great potential product in 
the learning management system category aimed toward children. 
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13:30-13:45 

EA081 

Performance-based Building Design: A Review 

Sulfiah Dwi Astarini, Institut Teknologi Sepuluh Nopember, Indonesia 

Abstract—High-performance buildings have become a topic of interest and are 
constantly undergoing research developments. One of the design concepts for 
achieving high-performance buildings is known as performance-based building design 
(PBBD). PBBD is a design concept that facilitates integrated construction actors from 
the design stage to the operational stage. In the performance-based building design 
literature, research conducting a literature review on this topic is still scarce, so the 
purpose of this study is to conduct a review of the performance-based building design 
literature for a period of 15 years (2006-2021). Based on the literature review 
methodology, a total of 66 Scopus indexed research papers were identified. The 
findings show that there are three themes that interest re-searchers in discussing 
PBBD research, namely the definition of performance goals, design performance 
processes, and BIM support in performance-based de-sign. The results of this study 
are expected to increase understanding in the area of performance-based building 
design through a literature review, and contribute to design science in construction 
project management.   

13:45-14:00 

EA003 

Implementation of Social Criteria in Atrium Design of Commercial Buildings in Malaysia 

Wardah Fatimah Mohammad Yusoff, Universiti Kebangsaan Malaysia, Malaysia 

Abstract—The studies of social aspect in atrium design is still lacking compared to the 
environmental aspect. Therefore, this study was conducted to identify so-cial criteria 
in atrium design and their application in commercial buildings lo-cated in Klang Valley, 
Malaysia. There are two research methods conducted namely the literature study and 
the qualitative descriptive research. A list of so-cial criteria in atrium design had been 
made based on the previous studies. Four commercial buildings in Klang Valley that 
have atriums were examined via the qualitative descriptive method. The checklist of 
the social criteria listed from the first method was referred in examining the 
implementation of these criteria at the selected atriums. The findings of the study 
show that the implementation of social criteria in the atrium design of the selected 
buildings still need improvement. The atrium space need to be designed for visual and 
physical accessibilities by all groups of users. It must also have flexibility to cater for 
various space functions and activities. The high consideration of social criteria in atrium 
design will en-able the continuous usage of atrium, and eventually provide great social 
benefits to the users. The findings of this study can be used as a reference in designing 
an atrium in commercial building, especially for the tropical climate.  

14:00-14:15 

EA015 

A Numerical Study on Pedestrian-level Wind Environment in Different Type of 
Residential Areas Street in Tianjin 

Tong Ma, Beijing University of Technology, China  

Abstract—The spatial morphology of street significantly affects urban pedes-trian-level 
wind environment and further has a great influence on human outdoor thermal 
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comfort. Previous studies usually simplify urban streets as 2D or 3D street canyons 
with consecutive street interface, which is obvious different from the spatial 
morphology of Chinese residential area streets. This may cause wind environment 
difference between them. Taking Tianjin as the research area, this study firstly 
classified local residential areas into several categories based on its spatial 
morphological characters. Numerical simulation was then conducted to analyze the 
pedestrian-level wind environment between each category of street. Key spatial 
morphological factors that affect pedestrian-level wind were found. Meanwhile, this 
study figured out the pedestrian-level wind environment differ-ence between Tianjin’s 
actual urban streets and simplified street canyons. Aspect ratio, which is the common 
morphological indicator used in street ventilation studies, was proved to be 
unapplicable in ventilation studies for Chinese residen-tial area streets. The present 
study suggests several optimization methods accord-ing to local climate condition, and 

provides theoretical references for residential area planning and design for Tianjin and 
other Chinese cities with comparable climate conditions.  

14:15-14:30 

EA045 

Comparing Quality of Life between TOD and Non-TOD Area in Central Business District 
(CBD) of Bangkok, Thailand 

Jirawan Klaylee, Thammasat University, Thailand 

Abstract—The population of Bangkok has been expanding which is driving up transport 
demand and housing construction. As a result, metropolitan areas have been 
urbanizing rapidly and creating critical infrastructure investments. As a result, compact 
urban development and areas nearby mass transit stations in terms of Transit Oriented 
Development (TOD) can help encourage mixed land use, including residential, com-
mercial, and city service systems and improve high-quality facilities and pedestrian 

pathways easy to access. This study aims to capture the differences in perceptions 
within cities, especially among resident populations between TOD and Non-TOD areas 
in Sukhumvit district as a Central Business District (CBD) representative. Spatial and 
statistical analysis was applied to determine the differences between the area within 
TOD 500 meters and outside the TOD area. The perception of the road environment 
was assessed in terms of wealthy (X1), safe (X2), lively (X3) and beautiful (X4) 
aspects. In this study, different perceptions within the city, especially based on the 
local popu-lation, are examined which is of the utmost importance for urban planning 
to understand perceptions within the study area. Increasing efficiency gains from 
transport infrastruc-ture investment and development areas, according to the TOD 
concept, could make the area development in proximity to transit stations more 
suitable and sustainable while enhancing the quality of life for city residents.  

14:30-14:45 

EA016 

Identifying Boundaries and Open Spaces of the Village Using Bidirectional Buffer 
Method 

Rui Wang, Research Institute of Architecture, Southeast University, China 

Abstract—The study of boundaries helps to understand the relationship between 
human activities and the natural environment and guides sustainable planning and 
construction. However, the traditional method of identifying boundaries based on 
distance thresholds has limited accuracy, so this study aims to propose a more 
promising approach. The Bidirectional Buffer (BDB) method uses lines and arcs to 
distinguish solid and open space on the boundary and therefore has a better ability to 
describe local spatial characteristics. The Geographic Information System (GIS) was 
used to perform data computation, buffer analysis, and spatial visualization for the 
case study. By calculating and comparing indicators of Sinuosity, Concavity, and 
Openness, the new method was proved to be more accurate than the old method in 
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the cross-scale analysis. In addition, the BDB method could identify the open spaces 
at the edges and inside of villages and distinguish them according to the boundary 
characteristics, and thus has good application prospects.  

14:45-15:00 

EA005 

Structural Analyses of RC Buildings with Various Support Types 

Gokhan Tunc, Atilim University, Department of Civil Eng., Ankara, Turkey 

Abstract—The seismic design of buildings is performed based on dynamic analyses by 
considering fixed-base supports. The effect of soil’s elastic behav-ior is usually ignored 
during the analysis and design phases of buildings. Due to differences in the seismic 
responses of rigidly and elastically-supported build-ings, it is essential to study the 
impact of the elastic behavior of soil on overall building design. In this study, the 
structural behavior of rigid basement walls with various support conditions will be 
investigated. For this purpose, a para-metric study will be conducted on a total of 60 
reinforced concrete buildings with two different layouts. For this purpose, five support 
types will be studied. These supports types in their correct order are as follows: (1) 
vertical area springs at the base coupled with horizontal area springs all around the 
basement walls, (2) fixity at the base coupled with horizontal joint springs only at the 
ground floor level, (3) vertical joint springs at the base, (4) only fixity at the base with 
no joint or area springs, and (5) vertical joint springs at the base cou-pled with 
horizontal joint springs only at the ground floor level. The results re-vealed that the 
buildings with support type 2 exhibited the most rigid behavior, while the buildings 
with support types 1 and 3 exhibited the most flexible be-havior. The fundamental 
periods from support type 5 were always smaller than those from support type 1, 
pronouncing the significance of the presence of hori-zontal springs. Based on the 
results, it was also concluded that the choice of support type had almost no impact on 
the design of a mat foundation.  

15:00-15:15 

EA040 

Quality of Life Determination Based on Daily Commuting Experiences in Central 
Business District (CBD) of Bangkok, Thailand 

Sararad Chayphong, Thammasat University, Thailand 

Abstract—The evaluation of factors that affect people's pleasure as well as the good-
ness and well-being of life is known as the study of quality of life. It requires further 
implication with quantification of these experiences since human beings may interpret 
context, location, and situational changes through their perception. Thus, this study 
aims to determine the relationship between socioeconomic profile and the perception 
of road environment through a statistical and spatial analysis approach. Data was con-
ducted by questionnaire survey of total 500 sets in Sukhumvit area. Geographic infor-

mation system (GIS) was applied for visualization though a grid of 500*500 square 
meters (total of 87 grids) to demonstrate the distribution users’ perception of road en-
vironment. The results present that only educational levels were associated with 
wealthy(X1), lively(X3) and beautiful(X4) perceptions. In addition, there was a correla-
tion between marital status and lively(X3), boring(X6), and beautiful(X4) statistically 
significant at 0.05. Meanwhile, the relationship between grid of study area and percep-
tion of the road environment demonstrates that the natural environment and situations 
in each area are probably consistent with the experience of the road environment per-
ceived by commuters. Finally, the results of this study can be a guideline for the im-
provements of the CBD of Sukhumvit to strengthen quality of life while traveling of 
commuters since built environment can improve or impair their quality of life.  
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15:15-15:30 

EA088 

A Study on the Direction for Regional-Linked School Complex Facilities 

Ji-Won Jeong, School of Architecture, Soongsil University, South Korea 

Abstract—It is necessary to study the changes in school facilities in response to social 
needs. This is because in this process, schools are not only performing existing 
educational and learning functions, but also symbiotic and linked devel-opment with 
the region. Therefore, the purpose of this study is to identify regional and complex 
cases for each district for schools in Seoul, analyze the planned characteristics, and 
suggest the institutional and planned direction. For this study, reports and data 
analysis, field case studies, and consultations with officials of the Seoul Metropolitan 
Office of Education were conducted through literature research. The procedure of this 
study is as follows. First, this study investigated and analyzed the emergence and 
necessity of school complex facilities in Korea. Second, the current status of school 

complex facilities con-ducted at elementary, middle, and high school levels in Seoul 
was analyzed. Third, the types were divided according to the planning characteristics, 
and the characteristics and limitations of the main cases were analyzed. Finally, the 
di-rection of improvement was proposed in terms of planning and institutional as-
pects. The results of examining 103 schools in Seoul are as follows. First, the num-
ber of projects decreased from a specific year, and second, the complexation ratio was 
lower than the total number of schools, and there were variations by region. Finally, 
similar programs were combined. Based on this, the institutional and planned direction 
of the regional-linked school complex facilities was proposed.  

15:30-15:45 

EA089 

The Interactive Effects of Water and Greenery on Landscape Preference in Historic 
Town 

Kunlu Song, Dalian University of Technology, China 

Abstract—It has been proved that water and greenery can significantly improve the 
preference for landscape due to their natural and healing characteristics. However, 
most previous studies have focused on the independent effects of wa-ter or greenery 
instead of the interactive effects, which have created a gap be-tween theoretical 
predictions and perceptions of reality. Therefore, this study was designed to quantify 
the interactive effects of water and greenery on land-scape preference. The authors 
generated four sets of simulated pictures of both Western and Eastern historic 
townscapes by modifying real-world photos. The combination of "with" and "without" 
scenarios of water and also greenery was provided, while other landscape elements 
were kept the same. The pictures were evaluated by 68 participants. It was found 
that: (1) With greenery present-ed in initial pictures, the increased degree of 
landscape preference brought by adding water was significantly better than that 
without greenery. Similarly, the effects of adding greenery were also greater when 
water already existed. (2) Furthermore, when water and greenery were both 
presented in the picture, the increased degree of landscape preference was greater 
than the sum of the in-creased degree brought by only water and only greenery. (3) 
Similar results were shown by four sets of simulated pictures, although they had 
different cul-tural styles or spatial structures. When making improvement with a 
limited budget, the findings of this paper can help townscape planners make low-cost 
interventions by choosing strategic sites and adding effective elements based on 
existing landscape resources.  
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15:45-16:00 

EA013 

A Spatial Interpretation on Shopping Center in Urban China 

Ting Zhang, Politecnico di TORINO, Italy; Wuxi Taihu University, China 

Abstract—Shopping and leisure activities play an important role in contemporary 
Chinese cities. As a physical space carrier for both activities, shopping center have 
become an indispensable part of the urban landscape. Over the past few decades, the 
spatial structure of shopping centers has continued to change in order to meet the 
consumer demands. Developers and designers have expanded the structure, 
introducing a variety of services and entertainment, such as cinemas, food, indoor 
playgrounds, as well as office and residential developments. The aim of these changes 
is to make this type of areas become an attractive community centers, especially in 
the suburbs or new towns. Focusing on typology and mode perspective, this paper 
examines the main morphological characteristics of shopping centers in contemporary 
urban China. 

16:00-16:15 

EA079 

ANN-based Seabed Soil Type Classification Economical Impact for Subsea Trenching 
Process 

Khaled Abdallah Hassan, Arab Academy for Science and Technology and Maritime 
Transport (AASTMT), Egypt 

Abstract—Applications that involve image analysis frequently make use of an artificial 
neural network (ANN). It has been established that it is effective in classifying the 
types of soil that are found on the seabed, which would facilitate the process of 
trenching for underwater flow lines (pipelines and cables) as sub-sea trenchers are 
used to protecting the flow lines, but it still needs to be inves-tigated from an economic 
point of view. This research is the economic study of utilizing ANN to classify the 

different types of seabed soil for use in the under-water trenching process. This 
economic analysis was carried out by computing the difference between the energy 
consumption levels of two jet trenchers be-fore and after the implementation of this 
technology. The findings of this study indicated that the use of ANN image analysis 
successfully reduced trenchers' energy consumption by 14 to 22 percent, which 
unquestionably cause a reduc-tion in the overall cost of the trenching process.  

16:15-16:30 

EA039 

Key Elements Performance-based Building Design on Construction Project Indonesia 

Sulfiah Dwi Astarini, Department of Civil Engineering, Institut Teknologi Sepuluh 
Nopember, Indonesia 

Abstract—Providing a high-performance building is inseparable from its complex 
process during the design phase. For the design process to achieve better perfor-
mance, it is important to establish a strategy for managing participants and de-signing 
objects. Performance-based building design (PBBD) is a design concept where a 
designer has the same perception of performance goals as a result of design. This 
paper reports on the key elements that characterize performance-based building 
design. A literature review was used to find key elements of PBBD. A survey 
questionnaire is used as a data collection method to empirically confirm the findings 
of the literature review. The quantitative method through descriptive mean and 
standard deviation is used for data analysis. The result of the study found eleven key 
elements in the design performance process. The most important elements are 
participant satisfaction, communication of quality, and client involvement. The results 
of this study are expected to be a basis related to how the PBBD is implemented so 
that the design results can be by the planned expectations and objectives.  
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16:30-16:45 

EA058-A 

Design of Slope Stabilization for vertical soil wall by Numerical Simulation  

Rajesh Rai, IIT (BHU), India 

Abstract—The complete wall was previously stabilized with Soil nail and flexible geo-
mat and wire mesh shoring system. The wall having the top slope of 8-9m vertical 
height comprises of bouldary strata with average slope angle of 48 degrees is well 
stabilized and protected with densely grown vegetation. The bottom 6-8m of slope is 
steep cut with wash away/ boulder filled strata due to recent heavy rains & requires 
re-stabilization of facing. Therefore, stabilization of the present area is done using 
different methods. Top bouldary strata with mild slope to be leveled to the natural 
extent & all vegetation removed & re-stabilized with shallow nails & shotcrete with 
wire mesh. Whereas, stiff support & shall be stabilized by combination of shotcrete & 
wire mesh with deep grouted soil nails to provide sound shoring for the life span of 

bottom steep slope. The slope wall along with retaining system has been analysed 
with GEO5/ Phase 2D software is used in analysis and results obtained for Optimised 
slip surface. Overturning for the required FOS is also determined which is under safe 
limits. The proposed Slope retaining system is recommended for implementation at 
project site for long term stabilization. 
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Time & Paper ID Speech Title & Presenter 

13:30-13:45 

EA092 

A System for Evacuation Route Plan Based on the Nature of Terrain and Dynamic 
Nature of Construction 

Thiha Nyimin, Chulalongkorn University, Thailand 

Abstract—Labors from construction sites are dedicated to working on different 
activities which could turn into dangerous situations. Moreover, fire in con-struction 
and other types of emergencies such as severe or unexpected weather conditions, 
earthquakes, and partial collision of buildings can also threaten the safety of workers. 
Therefore, authorities of construction site protection need to have a solid evacuation 
plan which can provide the fastest evacuation route for laborers. To develop an 
effective evacuation route plan, it is critical to consider the dynamic nature of 
construction (material locations, temporary stairs, later, etc.) and the different nature 
of the terrain in construction (concrete or rebar floors, etc.) that can impact the 
evacuation time negatively. This paper presents a framework that uses BIM technology 
and a Game engine that can present the object in 3D and provide efficient program 
to find the fastest evacuation route by considering the velocity on different terrain. 
The system provides a user-defined form for selecting constraints in order to acquire 

the fastest evacuation route. These parameters involve the location of the construction 
materials, com-plete or incomplete structures of walls or stairs, temporary 
construction, floor conditions, and exits. The case study using the 4-story sample BIM 
is executed to validate the proposed approach. The proposed system is expected to 
assist the safety engineers in developing the fastest evacuation route plan.   

13:45-14:00 

EA082 

Study on the Protective Reuse Strategy of Noble Mansion Buildings in the Old Urban 
Area of Lhasa 

Qing Qin, Taiyuan University of Technology, China 

Abstract—Tibet possesses unique regional characteristics, a profound cultural heritage, 
and a rich architectural heritage, all of which have a high importance for preservation. 
However, due to the low economic level in Tibet, study into the preservation of 
historical structures was delayed. In recent years, however, a portion of the ancient 
buildings have been demolished due to the rapid growth of tourists in the region. 
Using the noble mansion buildings in the old urban area of Lhasa as the research 
object and "summarizing the building mode, analyzing the existing problems, 
evaluating and grading the building value, and proposing specific strategies" as the 
research process, combined with social and economic needs, this paper discusses 
reasonable protection measures and sustainable reuse methods for such historical 
buildings. It gives experience and a point of reference for future studies on the 
preservation of historic buildings in Tibet. 
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14:00-14:15 

EA093 

Development of System for Detecting Railway Surface Defects by Using Deep Learning 
Technique 

Pyae Phyoe, Chulalongkorn University, Thailand  

Abstract—Realizing the importance of early prevention of railway deterioration in the 
railway maintenance, inspection of railway should be carried out regularly. As the 
railway surface defects can accelerate the deterioration of rail, inspection of railway 
surface defects becomes a critical task for railway maintenance engi-neers. Previously, 
inspection of railway surface defects is conducted by the ex-perienced inspectors. But 
this subjective visual inspection is labor-intensive, and time and cost-consuming. So, 
researchers are finding another alternative to in-spect the railway surface defects, and 
computer vision becomes another alterna-tive to overcome the drawbacks of manual 
inspection. There are previous studies using CV-based techniques and deep learning. 

Firstly, the previous research can only conduct the classification of the railway surface 
defects, and they cannot point out where the defects are in the images. Moreover, 
object detection which can both classify and locate the objects in the image, can be 
carried out with the improvement of CNN. However, they mainly focus on the detection 
of the rail-way components. So, this paper aims to a system by using deep learning 
tech-niques, that can automatically detect the railway surface defects along with the 
images. In this research, CNN is trained by using images in which different kinds of 
railway surface defects include. You Only Look Once (YOLOv4) object de-tection 
algorithm is used when the training is conducted. Regarding the collection of image 
dataset, railway surface defects images are collected from the railway department of 
Thailand. The system is validated by the testing image dataset, and it can give the 
result in terms of evaluation matrices. The finding from this re-search will provide a 
railway surface defects detection system which can save time and cost and increase 
the performance.  

14:15-14:30 

EA116 

Influential Factors and Mechanism of Sense of Place in Historic Districts 

Hongwei Hui, Lanzhou University of Technology, China 

Abstract—As urban renewal becomes an integral part of urban development, the focus 
of urban planning has risen from environmental qualities to spiritual needs. Improving 
sense of place helps to activate lost spaces. Therefore, the study of sense of place in 
historic districts is critical. Taking the Nanchang historical and cultural area in 
Dunhuang as an example, a structural equation model is constructed based on social 
attributes, built environments, crowd activities, emotional intentions, residence time 
and sense of place. Collecting subjective evaluation data through questionnaires for 
model fitting, data analysis and hypothesis testing, and then the mechanism is 
explored. The results show that there is a hierarchical relationship. Based on social 
attributes, built environments and crowd activities, emotional intentions are generated 
through interaction between people and places over time to form sense of place 
further. Meanwhile, the study confirms that sense of identity and direction are the two 
most direct and relevant factors. In addition, social attributes have a positive influence 
on residence time and residence time has no significant influence on sense of place. 
The study offers a useful guidance for protecting and promoting sense of place in 
historic and cultural area. 
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14:30-14:45 

EA096 

Effects of Wall Angle between Small Strip Areas by Using Point Cloud Data 

Khine Zin Zin Theint, Chulalongkorn University, Thailand 

Abstract—Floors, walls, and ceilings in building construction projects are essen-tial to 
inspect for checking the quality. The internal wall inspection mainly in-cludes 
evaluation criteria, measuring techniques, and evaluation items. Tradition-ally, 
measuring the right angles between two walls has only been done visually or with a 
traditional ruler approach, which takes a lot of time. This paper applies point cloud 
technology to analyze the evaluation of the angles with the use of the MATLAB 
programming platform. In contrast to the conventional approach, the tools that are 
typically used to identify the angles include an L-squared ruler that is 30 and 50 
centimeters long. Therefore, this research focus on the comparison of angle 
measurement from the full point cloud and partial point cloud (strip model). This 

research was mainly conducted in two approaches. Firstly, to eval-uate the angle 
between the walls and floors by using the MSAC algorithm with full plane model input 
and then the second approach automatically cuts the input model again into smaller 
sizes and then measures its angle. Then the full model and the cut model are 
compared to check the effect of the angle results depending on the plane size. This 
research also attempted to examine the distance effect on the laser scanner between 
the wall and the scanner for extended analysis. From the analysis result, the proposed 
conceptual framework can be used to check the angle values by automatically cutting 
the full plane model and their effect on the different distances.  

14:45-15:00 

EA063 

Roadmap for the Building Information Modelling Implementation: Structured Plans to 
Achieve High-level Strategic Maturity in the Philippines’ Construction Industry 

Lemuel Lumbera, Mapúa University, Philippines 

Abstract—The purpose of the study is to develop a BIM Roadmap to assist the 
Philippines’ construction industry in advancing towards a more mature and higher level 
of BIM implementation. The roadmap will be used to guide the industry in the 
integration of BIM technology into every construction and architectural project. The 
study utilizes a quantitative and qualitative approach to create a BIM maturity 
framework to assess the current maturity of the Philippines’ BIM industry. The BIM 
Maturity Framework consists of five main categories: Process, Technology, 
Organization, Standard, and People. Along with that, sub-fundamental components 
under BIM capability and competencies were generated to fully measure the maturity 
of BIM in different areas. Furthermore, the study assesses the current maturity of BIM 
implementation in the Philippines. The study concluded that among the BIM 
implementing company based in the country, international companies were already 
mature enough to use BIM methodologies This suggests that multinational firms have 
optimal (high maturity) BIM maturity levels when compared to local enterprises which 
have integrated (mid-high maturity) level. Moreover, several challenges were identified 
in the difficulties they are facing during the implementation of BIM. Each obstacle on 
each focus areas was given a proposed strategic plan and actions to overcome hurdles 
and creates a path for improvement. Furthermore, to fully adopt and integrate the 
BIM technology in the Philippines, a 5-year plan roadmap is introduced to assist the 
country in achieving a more mature and high-level BIM implementation.  

15:00-15:15 

EA110 

An Analytical Network Process (ANP) Model for Choosing Optimal Public-Private 
Partnership (PPP) Contract Types for Infrastructure Projects 

Su Lae Yee Zaw, Chulalongkorn University, Thailand 

Abstract—With the rapid social and economic development, a great deal of ex-
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penditure is crucial for the nation's infrastructure development. Nevertheless, the 
governments of many developing nations have been experienced with the limited 
budget and technical inability to deliver effective public infrastructures. Public-private 
partnership (PPP) has been adopted as an alternative collabora-tion arrangement 
between the government and the private sector in many na-tions to overcome these 
challenges. PPP can be defined as a long-term contract between a public agency and 
a private entity for rendering public facilities, in-cluding design, construct, finance, 
operate, and manage the project. The PPP contract types can be classified by various 
factors. Different PPP options imply different levels of responsibility and risks to be 
assumed by the private operator. Deciding an appropriate PPP contact type is always 
a risk-taking task for the government. This decision-making depends upon several 
criteria, which direct-ly contribute to project success. This paper proposes a multi-
criteria decision-making model based on analytical network process (ANP). The 

proposed mod-el can be employed to choose a PPP contract type that optimizes 
important cri-teria. The main input of the model is the priorities (weights) of the PPP 
con-tracts selection criteria, which are obtained from a series of questionnaire sur-
veys. The model is applied to an actual PPP project for verification.  

15:15-15:30 

EA037 

Review of Previous Researches’ Methodology Stakeholder Integration in Connected 
Construction 

Dewa Made Satriya Wibawa Mertha, Institut Teknologi Sepuluh Nopember, 
Indonesia 

Abstract—Connected construction is a concept that combines all stages of con-
struction and uses high-end technology to solve problems in the construction in-dustry. 
Throughout the life cycle's planning, construction, and operation phases, each stage 

has a different stakeholder and role. The involvement of different stakeholders at each 
stage of connected construction is still a problem. The dis-crepancy between planning 
and output will be a consequence if the interaction between stakeholders at each 
stage is not properly connected. Several studies on stakeholder integration have been 
carried out using various methods but are still rarely found in the context of connected 
construction. So it is important to know the appropriate research method for 
stakeholder integration in connected con-struction. This study aims to identify the 
research methods used in stakeholder integration in connected construction, using 
determined 20 papers on the topic of stakeholder integration in the construction 
industry. The result of the study is the mapping of previous research based on the 
method used. This mapping will be useful for researchers to conduct the methodology 
of the research, especially on the topic of stakeholder integration in connected 
construction.  

15:30-15:45 

EA086 

Study on Energy Consumption Influencing Factors of HVAC Systems for Cleanrooms 
in Semiconductor Fabs 

Yiling Chen, Chongqing University, China 

Abstract—To maintain ultra-high air cleanliness, the air changes per hour can be 
several hundred in semiconductor fabrication plants (fabs) cleanrooms, making HVAC 
systems for cleanrooms dozens of times more energy intensive than those for public 
buildings. The study aims to identify the significant energy consumption influencing 
factors of HVAC systems for cleanrooms and their significance ranking, providing the 
direction and basis for energy conservation of semiconductor fabs. First, this study 
compiled 10 primary energy consumption influencing factors using theoretical 
analysis. Then, the energy consumption of each influencing factor was simulated using 
a Design Builder model of a semiconductor manufacturing facility at various values. 
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Furthermore, the significance ranking of the 10 influencing factors was also 
determined using single-factor analysis, orthogonal experiments, and variance 
analysis. Results show that the significant energy consumption influencing factors are 
total air changes and COP of chillers. The significance ranking is air changes per hour > 
COP of chillers > supply air temperature of MAU > outdoor air flow rate > fan 
efficiency > pump efficiency > process efficiency > lighting equipment efficiency > 
heat transfer coefficient of roof > heat transfer coefficient of external wall. This study 
is instructive for the proposal of energy conservation strategies and estimating energy 
savings.    

15:45-16:00 

EA095 

Development of a System for Measuring Surface Slope with Point Cloud Data 

Aye Myint May, Chulalongkorn University, Thailand 

Abstract—The article explored the development of a surface slope measurement 
system using 3D point cloud data. The floor slope condition is important for the 
residential building floor quality inspection. Insufficient slope can lead to sur-face 
deterioration and water pocket formation. Current slope measurement in floor quality 
inspection has problems: time-consuming because of the forming log for each 
elevation point to calculate, random area points are chosen to measure, and the result 
did not cover the whole floor area, the tools used in the conventional methods can 
produce the close result not the exact result for the floor area. The aim of the research 
is the developed a system that can be used as an assistant tool in floor slope inspection 
with 3D point cloud data so that the calculation can be applied to all areas of the floor. 
3D point cloud data can be collected using a FARO 3D laser scanner and execution of 
the system from ac-quired data will be performed in MATLAB. The system produces 
the slope val-ue of the inspected room as well as the direction of the slope to decide 

the cor-rect direction of the drainage of the floor which is important to access the 
bath-room or balcony in the residential building.  

16:00-16:15 

EA1001 

Composite Wave Sheets from Basalt Fiber for Pitched Roofing 

Nuritdin Bakhriev, Samarkand State Architectural and Civil Engineering Institute 
(SSACEI), Uzbekistan 

Abstract—This article describes scientific research on the creation of highly efficient 
asbestos-free composite sheet roofing materials based on basalt fibers using 
nanotechnology and innovative developments, based on local conditions. Since in 
modern conditions the problems of environmentally friendly and durable materials are 
acute, the authors propose an innovative method of replacing asbestos and chrysotile 
fibers in the production of waved roofing sheets. New ideas and results of experimental 

developments, technological regulations and practical experiments in this direction are 
proposed. The Mega Invest Industrial joint venture is a high-tech basalt fiber producer 
in Central Asia and the second largest producer in the CIS, which produces a wide 
range of ultra-strong basalt fibers. The authors made an attempt to realize the idea of 
using local basalt fiber for the production of waving roofing sheets.  

16:15-16:30 

EA1003 

High-temperature Behaviour of Concrete with Polypropylene Fibres 

Naser Kabashi, University of Prishtina, Kosovo 

Abstract—In common conditions, concrete is subjected to a range no more severe 
than it will be imposed by environmental conditions. The critical cases in this paper 
are analysed during the exposure to higher temperatures in specific condi-tions, such 
are fire building, industrial applications, metallurgy etc. Concrete thermal properties 
are more complex than for most materials because of the com-position of different 
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constituents and different behaviour of those materials. The behaviour is oriented in 
physical and mechanical properties, which are changea-ble in the function of 
temperatures. The main parameters targeted in this paper are compressive strength, 
and a decrease in the function of temperature to orien-tation at the critical point of 
the collapse. The microscopic analyses towards the presence of changeable structure 
of the concrete and loss of mass are also con-ducted. For different temperature cases, 
it's crucial to analyse the various param-eters using the concrete samples already 
prepared with a determined mix design. Improvement is tentatively analysed using 
the fibres in the mix design. In the scope of output results, different codes are 
considered with reference to experi-mental results.  

16:30-16:45 

EA062-A 

Phosphate Waste Rocks Recycling in Ceramic Wall Tiles Manufacturing 

Wafaa BORJA, Mohammed VI Polytechnic University, Morocco 

Abstract—the present paper, phosphate waste rocks, abundant in different regions of 
Morocco, are investigated as a candidate material for partial/entire replacement of 
conventionally used industrial minerals. Several recipes for the production of tiles are 
tested, based on raw materials from five representative phosphate waste rocks Mine 
sites and a raw clay from Safi’s region in Morocco. The phosphate waste rocks are 
shown to be mainly composed of phyllosilicates (smectite, sepiolite, and palygorskite), 
carbonates (dolomite and calcite), and silica frameworks (quartz, tridymite, and 
cristobalite) as major phases. The raw samples and calcined mixtures were 
characterized by using X-Ray Fluorescence (XRF), X-Ray Diffraction (XRD), 
thermogravimetric analysis (TGA), and Fourier transformed infrared spectroscopy 
(FTIR). Properties analyses revealed that the produced ceramic tiles can be classified 
as porous bodies. The tiles based on 100% of phosphate waste rocks have shown 

excellent mechanical properties (~55 MPa) in terms of compression and they can be 
used in the traditional wall tiles called “Zellige” in Morocco.   
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Time & Paper ID Speech Title & Presenter 

17:00-17:15 

EA054 

Structural Performance of a Deteriorated Small Bridge due to Poor Construction 

Le Trung Kien, Kanazawa University, Japan 

Abstract—Many civil engineering structures were built in Japan during periods of rapid 
economic growth. Some of the existing road bridges are showing signs of age-related 
deterioration, such as cracking and concrete delamination. This situation is becoming 
an urgent problem in Japan, and a similar situation is oc-curring in the Hokuriku region. 
The causes of the damage vary, and this study focuses on small bridges that have 
deteriorated due to poor construction. Loading tests were carried out on deteriorated 
bridges using test vehicles. The main girder strains of the bridge were measured to 
estimate the structural performance of the present bridge. In addition, the healthy 
and deteriorated states of the target bridge were analyzed using the finite element 
analysis (FEA), and the stiffness of the bridge was estimated by comparing the 
experiment with the results from the an-alytical model.   

17:15-17:30 

EA065 

The Optimal Proportion in Construction Quantity Analysis for Reinforced Concrete 
Structures of Detached Housing Projects 

Nattasit Chaisaard, Sukhothai Thammathirat Open University, Thailand 

Abstract—Reinforced Concrete Structures (RC structures) have been widely adopted 
for a long time, particularly in the widespread constructions of single detached houses. 
Nev-ertheless, quantity surveying (QS) to find out a proportion of RC usage per a unit 
of structural components such as concrete, reinforced steel and formwork is still 
limited and inappropriately determined, particularly with only the use of existing 
numerical data to describe the statistical results in term of possible numerical ranges. 
The objec-tive of this research is to study in detail an overview of the proportion values 
by as-sessing the proportion values in construction quantity analysis for RC structures 
of de-tached housing projects under construction. Hence the researchers perform data 
collec-tion, verification and investigation, and classify the results into 5 groups as 
follows: (1) an average proportion of the lean concrete volume to a construction area 

versus that of the compacted sand volume to a construction area (2) an average 
percent proportion of the concrete-beam volume to the total concrete volume versus 
that of the concrete-slab volume to the total concrete volume (3) an average 
proportion of the concrete volume to a construction area (4) an average proportion of 
the reinforce-steel weight to the concrete volume and that of the reinforce-steel weight 
to a construction area (5) an average proportion of a formwork usage to the concrete 
volume versus that of a form-work usage to a construction area. Presumably only a 
single mean value is insufficient for further consideration. Hence, using mean value ± 
standard deviation (SD) value together with a boxplot diagram can increase a level of 
confidence by displaying in graphic the data distribution through their quartiles and 
interquartile range (IQR) sec-tions, covering more than 50% level of confidence based 
on basic statistical theory. And the value can be further applied more appropriately. 
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17:30-17:45 

EA018 

Research on Urban Crossing Viaduct Bridge Jacking Technology 

Mingjin Zhang, Southwest Jiaotong University, China 

Abstract—Facing the increasingly saturated urban traffic volume to solve the urban 
congestion situation, the urban viaducts have to be reconstructed to meet the daily 
traffic requirements. In this paper, taking an urban spanning viaduct reconstruction 
project as an example, the finite element analysis software Midas Civil is used to set 
different working conditions to analyze the stress characteristics, and the stability of 
the whole bridge and the jacking support during the jacking process. Meanwhile, this 
paper study the difficulties and key technical points of urban viaduct jacking 
technology, and provides technical reference for the application of this technology in 
similar projects. Research indicates that the main girder stress changes caused by 
height changes during the jacking process are small within 1MPa. When the single 

side jacking exceeds 60 mm, the jacking support will be bearing empty with varying 
degrees, ranging from 1 to 3 in this paper. Uneven jacking will cause serious empty of 
the bridge bearing, the void number of temporary supports near 30 when uneven 
jacking height up to 10 mm, and it has little influence on the stress variation of the 
main girder. And it also will cause the phenomenon that the reaction force of some 
supports is too concentrated, as high as 2000kN.  

17:45-18:00 

EA118 

Application of Augmented Reality for Checking Scaffolding Installation in Maintenance 
Process 

Aye Chann Myint, Chulalongkorn University, Thailand 

Abstract—Since special maintenance of the building components requires the 
thoughtful planning of temporary structures, maintenance technicians have to survey 

on-site to select the suitable temporary structure for the working environ-ment before 
conducting the maintenance process. In the current practice, the adoption of the 
traditional method for checking the safety of scaffolding brings workload and takes 
time to decide on the appropriate scaffolding. This paper aims to develop an integrated 
approach for selecting the appropriate scaffolding and assisting in the inspection of 
scaffolding. It will benefit the user in preparing and planning equipment for 
maintenance tasks and ensuring safety by giving the guideline to check after 
installation. In this paper, an Augmented Reality (AR) system was developed to choose 
suitable scaffolding based on a work environment and provide a safety inspection 
checklist of scaffolding. A case study of the scaffolding selection and reporting of 
temporary structure preparation for maintenance tasks will be conducted in this 
research. The system will be tested in a real site environment to evaluate the 
performance and feasibility of the proposed system. The findings from this research 
will provide how the AR system enables the maintenance profession to make better 
decisions for the selection of scaffolding and easier safety inspection of scaffolding in 
the workspace which will ensure the safety of maintenance personnel and reduce the 
hazards in the working space.     

18:00-18:15 

EA047 

Deployment of Self-powered Structural Health Monitoring System for Highway Bridges 

Hoang Minh Ngo Le, Kanazawa University, Japan 

Abstract—The development of the Wireless Sensor Network has provided an ef-fective 
tool for building a Structural Health Monitoring system that can monitor the condition 
of civil structures and infrastructure in real time. However, the power supply for data 
acquisition components and wireless data communication modules becomes a 
challenge when the traditional power supply – the electro-chemical battery - is limited 
to short-time operation and the wireless data com-munication modules must operate 
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with a high frequency to meet the terms "in real time." This study first proposes a self-
powered structural health monitoring system using a magnetostrictive vibration 
energy harvester. A field test was con-ducted to evaluate the performance of three 
wireless data communication tech-nologies: IM920, long-range (LoRa), and Sigfox. 
According to the observation results, Sigfox is the most appropriate wireless data 
communication technology for the proposed self-powered structural health monitoring 
system with inexpen-sive, reliable, and low power consumption advantages. 
Subsequently, two long-term energy harvesting tests were conducted using the 
magnetostrictive vibration energy harvester to evaluate the device's performance. 
Finally, the proposed self-powered structural health monitoring system was deployed 
at an actual highway bridge and operated stably with the data frequency transmitted 
four times a day. These results proved the potential for developing a real-time self-
powered struc-tural health monitoring system.    

18:15-18:30 

EA070 

Application of Preference Information in Truss Design 

Tao Zhang, Tongji University, China 

Abstract—Many automated structural design methods have been developed to 
improve design efficiency and quality. However, most of them can only consid-er the 
quantitative objectives and constraints. This may ignore the important qualitative 
design information, which limits the functionality and efficiency of these methods. To 
solve this problem, qualitative information needs to be effec-tively integrated into the 
design process. To this end, this study aims at model-ing the user shape preference 
to guide the generation of satisfactory truss struc-tures. A prediction model for user 
preference is proposed by generating the data set and selecting the appropriate 
machine learning method. Besides, Physical Programming is adopted to combine the 

prediction model with a grammar-based computational design method. Finally, a new 
automated design method for truss structures is developed.  

18:30-18:45 

EA014 

The Progression and Shift from Sustainable to Regenerative Architecture Design 
Concept 

Marcelo Villacis Ormaza, Universidad Tecnologica Indoamerica, Ecuador 

Abstract—The buildings' development and construction have contributed negatively 
over the years to the increase of the environmental footprint and have also affected 
the biosphere and society's quality of life. For several decades the architectural 
discipline has studied various concepts and methods to mitigate and reduce these 
effects through sustainability until the concept of regenerative development. This 
process has been categorized by analyzing each era's different paradigms, attributes, 

methodologies, and challenges through a timeline that allows us to know the causes 
of the evolution of sustainability in architecture. The literature review shows that 
another vision of how to understand sustainable architecture has emerged, making 
the concept serve as a relative means of raising awareness for the solution of 
environmental problems, where it is not the building regenerated as such, but rather 
the habitat processes that collectively focus on improving people's lives through 
resilient ecological systems.  

18:45-19:00 

EA010-A 

Investigations on the Flexural Rigidity of Bio-inspired Beams 

Dobin Yang, The University of Utah, USA 

Abstract—Biological structures often achieve considerably higher resistance to external 
loads per unit weight than conventional engineering structures due to their unique 
geometry and hierarchical structural forms. For example, the eggshell shape is 
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considered an ideal geometry for maintaining uniform pressure by membrane action, 
with advantages of strength-to-weight ratios and load-carrying capacity despite the 
brittle nature of the constituent material. This study aims to investigate the flexural 
rigidity of bio-inspired beams perforated with egg-shaped holes to reduce the weight 
of the beams while maintaining acceptable levels of flexural rigidity. In this study, 
twenty-four beam models are designed with distinctive perforation patterns. The 
variations in the perforation pattern include - different sizes of perforations, number 
of lines (single line and double line), and porosities (20% and 30%). Subsequently, 
the flexural rigidity of the bio-inspired beam designs is investigated by both numerical 
and experimental methods. For numerical evaluation of the flexural rigidity of beams 
with different perforation patterns, a three-point bending test simulated using the 
finite element model Abaqus is used. For the experimental evaluation of flexural 
rigidity, beam models manufactured using poly lactic acid (PLA) polymer by 3D printing 

are subjected to a three-point bending test. Sensitivity analysis is conducted to 
evaluate the effect of perforation patterns on flexural rigidity. In both numerical and 
physical experiments, double-lined orientations have higher flexural rigidity under both 
porosity values tested. Furthermore, beams with 30% porosity have a relatively higher 
flexural rigidity-to-weight ratio than beams with 20% porosity and conventional non-
perforated beams indicating the higher flexural performance of bio-inspired beams 
with hierarchical patterns of perforations. Thus, bio-inspired beams can result in 
lightweight and efficient structural members that help save building materials even 
while allowing sufficient load-carrying capacity.   

19:00-19:15 

EA052 

Evaluation of Vibration in Simple Structures Using the Laser Photo Deflection Method 
(LDP): Part 2 

Anibal Valera, Universidad Nacional de Ingeniería, Peru 

Abstract—The objective of this research is to continue with the results of the first part, 
the Evaluation of vibrations in simple structures using the Laser Photode-flection 
Method (LPD): part 1, in part 2 in which the results of the evaluation are presented. 
Optics of vibrations of components of simple structures, approaching, in this case, 
another basic one: a pure concrete column. As stated in a previous report (part 1), 
the method that was applied is a combined optoacoustic (non-destructive) procedure, 
whereby the vibration of the structure is induced by sound and vibration detection is 
performed. Vibration. It takes place optically, deflect-ing a reflected laser beam (LPD). 
Experimentally, the first resonant frequencies are obtained and the results are 
discussed within the framework of the known basic theoretical approaches. As initially 
indicated, the column has a length L = 1.75 m from the ground (earth), however, the 
column in turn has an embedment in the ground of about 30 cm, so the total effective 

length of the column is 2.05 m, which would significantly modify the evaluation of E 
to almost 11 GPa.  

19:15-19:30 

EA072 

Comparison of optimal sensor placement technics for structural health monitoring 
application 

Mohamed Oualid MGHAZLI, Univ Lyon, Vaulx-en-Velin Cedex, France 

Abstract—The information value of high-rise structural health monitoring ap-plications 
relies significantly on Optimal Sensor Placement (OSP) technics as it aims to deploy 
optimally, for economical and data management considerations, a limited number of 
sensors to obtain structural modal and vibration characteris-tics. Thus, the reliance 
and the efficiency of three optimal sensor placement methods: Modal Assurance 
Criterion (MAC), Effective independence (IE), Fisher information matrix (FIM), have 
been investigated in this paper using a high rise building as a numerical case study. 
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The detailed Finite Element Model (FEM) served to extract the mode shapes of the 
reduced FEM model that served as an input for the optimal sensor placement problem. 
The three OSP technics were mutually evaluated in order to identify the most suited 
technic based on two criterions: the Root Mean Square (RMS) index and the 
determinant of the fisher information matrix (FIM). The results demonstrates that the 
joint objective function of MAC-FIM delivers satisfying performances in both OSP 
criterias as it provides the largest amount of mode shape information 

19:30-19:45 

EA048 

Survey on the State of Deterioration of Highway Bridge Concrete Slabs in a Snowy 
Region and Countermeasures based on the Cathodic Protection Method 

Hoang Minh Ngo Le, Kanazawa University, Japan 

Abtract-The replacement of bridge RC slabs has marked the start of express-way 
renewal work. On the snowy Hokuriku expressway, the deterioration caused by the 
combination of alkali–silica reaction (ASR) with steel corrosion is accelerated by the 
application of de-icing salts. Therefore, it is imperative to identify and determine the 
leading cause of deterioration of each bridge when planning maintenance. In this 
study, a survey on the amount of chloride pene-tration into concrete and the degree 
of ASR of concrete was investigated using cores taken from RC slabs in a viaduct in 
the Kanazawa City area. Based on this survey, a new cathodic protection method was 
applied, and titanium wire sensors monitored its effectiveness. Finally, it was 
determined that the new ca-thodic protection method effectively controlled the 
corrosion of steel bars of re-inforced concrete slabs in a saline environment with de-
icing salts. 
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17:00-17:15 

EA078 

Predicted Equations on Ultimate Bond Load of Strands-Cement System 

Shih-Tsung Hsu, Chaoyang University of Technology, Taichung, Taiwan 

Abstract—To elucidate the bond behavior of strand-cement system with various 
parameters, this research manners a sequence of pullout tests. The bond stress-slip 
relationships are depicted. Additionally, this study establishes predicted equations of 
ultimate bond load with various parameters. The pullout tests are conducted through 
MTS (Material test system). Variables in this study contain compressive strength of 
cement body, bond length and quantity of strand. The predicted equations for the 
ultimate bond load under different conditions can be established by using multivariate 
regression analysis for single strand-in-cement samples. The ultimate bond load 
estimated by the predicted equation are con-sistent with the test results. The ultimate 
bond load reduction factor is created by comparing the ultimate bond load of three 
and five strand-cement specimens with that a single strand-cement specimen. 

17:15-17:30 

EA025 

Effect of Water Sprinkling Curing of Mortar with Different Binder Materials and 
Different Pre-curing Times 

Yuta Ito, Tokai University, Japan 

Abstract—Precast concrete is often manufactured using steam curing, but it has been 
found that the performance of precast concrete after steam curing is lower than that 
of concrete cured in the atmosphere. In contrast, water sprinkling curing is being 
studied because it is relatively easy to wet the surfaces of concrete members without 
the need for a curing tank, and it is effective for increasing the compressive strength 
of some concrete. Previous studies have shown that the higher the maximum 
temperature during steam curing, the easier it is to obtain the strength-enhancing 
effect of water sprinkling curing. However, the effect of different binding materials and 
pre-curing times on water sprinkling curing has not yet been confirmed. In this study, 
the effects of different binders and different pre-curing times on the curing 
characteristics of mortar were investigated. The results showed that the strength was 
enhanced by water sprinkling curing even when the pre-curing time was short. 
Therefore, in Japan, where 2 to 3 h of pre-curing time is required, it may be possible 
to reduce the pre-curing time even more by applying water sprinkling curing.  

17:30-17:45 

EA038 

An Investigation into the Compaction of Sandstone Aggregates Stabilised with Cement 
and Fly Ash 

Nurul Amalina Ashikin binti Ali, Universiti Teknologi Brunei, Brunei Darussalam 

Abstract—This paper experimentally investigated the compaction properties of 
sandstone aggregate stabilised with a mixture of Portland composite cement and Class 
F fly ash. This paper determined the influence of fly ash contents on the maximum 
dry densities, optimum moisture contents and air void contents of the stabilised 
sandstone using the 2.5kg rammer compaction method. Fly ash con-tents of 0%, 10%, 
20%, 30% and 40% by mass of aggregate were added to sand-stone aggregate 
samples with a constant cement content of 5% by mass of aggre-gate. The 
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investigation showed that at 5% cement without fly ash, the maximum dry density 
peaked while the optimum moisture content was the lowest among all investigated fly 
ash contents. It also showed that for every increment of 10% fly ash with a constant 
5% cement content, the maximum dry density decreased linearly, and the optimum 
moisture content increased exponentially. From 10% to 30% fly ash content, the air 
void content increased and subsequently decreased from 30% to 40% fly ash content. 
The investigation concluded that fly ash is an effective stabiliser when cement-to-fly 
ash ratios are between 1:2 and 1:4 and should not exceed 1:6.     

17:45-18:00 

EA111-A 

A Sustainable Alternative Materials to Concrete Masonry Partition Walls: Light-weight 
Wall Panel Using Polymethyl Methacrylate (PMMA) and Shredded Waste Metallized Film 
Packaging 

Ramon Christopher Gidoc Prado, Polytechnic University of the Philippines, 
Philippines 

Abstract—The amount of plastic wastes produced yearly is significantly increas-ing. In 
fact, approximately 300 million metric tons of plastic waste are produced every year. 
One of the dominant plastic wastes is metallized film, a shiny, non-homogeneous 
polymer used in packaging that is considered least recycled. Mean-while, partition 
walls in buildings are traditionally made of concrete masonry, one of the materials that 
is most utilized in the construction industry that is glob-ally consumed yearly of about 
11 billion metric tons. Because of excessive use of concrete, the necessary raw 
materials are undeniably depleting therefore de-manding for some alternatives. 
Polymethyl methacrylate (PMMA) is one option that can be utilized as an alternative 
because of its remarkable characteristics bet-ter than that of the traditional. This paper 
proposed the utilization of PMMA in fabricating the hollow panel filled by shredded 

waste metallized film packaging resulting to the light-weight wall panel to be used as 
an alternative to concrete masonry for the construction of partition walls. PMMA has 
outstanding clarity, glass-like transparency, good strength, shatter resistance and 
durability. Whereas shredded waste metallized films add aesthetic to the panel and is 
complemented by the remarkable transparency of PMMA which totally eliminates 
painting works. In conclusion, by using this light-weight wall panel instead of 
traditional concrete masonry partition walls, not only tremendous amount of plastic 
wastes in landfills will be reduced but also raw materials necessary in producing con-
crete will be conserved and will definitely be extended to the next generations insuring 
a more sustainable future.  

18:00-18:15 

EA0011 

Analysis of Speech Anxiety among EFL Learners in Japan: A Comparison between 
Gender 

Muhammad Nur Adilin Mohd Anuardi, Hiroshima University, Japan 

Abstract—Due to the high encouragement from the Japan Ministry of Education, 
Culture, Sports, Science, and Technology (MEXT) to promote more Internationalization 
among Japanese graduates, many higher education institutions have started 
introducing more communicative courses such as public speaking and presentation 
skills. These goals not only aim to ameliorate students’ communication skills, but also 
to foster global human resources. Although considerable research has been conducted 
on students’ communication skills, few have explored the causes of speech anxiety 
among university students, especially in the context of English as a Foreign Language 
(EFL). Thus, this study aims to fill this gap by analyzing 43 university students in 
Tokyo, Japan. According to the results, a pivotal link between gender and speech 
anxiety was found. Specifically, the female students exhibited higher public speaking 
anxiety, compared to the male students. This study also investigated the sources of 
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speech anxiety in four domains: communicative apprehension, fear of negative 
evaluation, test anxiety, and general anxiety of English. Among all four components, 
the EFL students recorded the highest anxiety in communication apprehension. It is 
also interesting to note that after completing the presentation skills course, the female 
students showed a significant reduction in the fear of negative evaluation domain. It 
is hoped that the findings of this study will be used by instructors to improve EFL 
students’ communication skills. 

18:15-18:30 

EA0022 

A Study of Career Maturity, Information Seeking Behavior, Entrepreneurial Efficacy, 
Problem Solving Skills, and Managerial Skills of Undergraduate Students in Thailand 

Kanjana Tayaborworn, King Mongkut's University of Technology Thonburi, Thailand 

Abstract—Nowadays, in addition to the hard skills like academic knowledge of new 
graduates, other soft skills of management such as career maturity(CM), information 
seeking behavior(ISB), entrepreneurial efficacy(EE), problem solving skills(PSS), and 
managerial skills(MS) were also required by the company owner as they will be useful 
in real-life work management. The objectives of this study were 1) investigate the 
current competencies of CM, ISB, EE, PSS, and MS of undergraduate students in 
Thailand, 2) investigate the difference competencies of CM, ISB, EE, PSS, and MS 
across different gender, faculties, and grade levels. This study used online 
questionnaire to collect data from 569 undergraduate students from Thailand. The 
result show that the reliability of data collecting tool was acceptable (Cronbach's alpha 
was at 0.87) and the current findings further revealed that total competencies of CM, 
ISB, and MS were different by gender but in the other way, total competencies of all 
5 which means to CM, ISB, EE, PSS, and MS were different by faculties and grade 
levels. The information of this study can makes instructors or teachers to develop a 

modern classroom that can increase competitiveness for undergraduate students and 
prepares them to be qualified to apply for future employment.  

18:30-18:45 

EA0012-A 

Educational Evaluation on vr Communication Training Materials for Workplace and 
Academic Settings – An Interim Report of On-going Projects 

Tsukasa Yamanaka, Ritsumeikan University, Japan 

Abstract—The benefits of using virtual reality (VR) in education and training have been 
pointed out in many studies. One of the benefits of VR materials is providing learners 
with immersive learning experiences. In communication education, simulated 
communication settings in VR materials can be effectively utilized to train and prepare 
learners for situations which the learners feel anxious about, such as arguing in a 
foreign language and properly responding to customers. Although expectations and 

demand for VR materials in education have been growing in recent years, attempts to 
integrate VR materials into communication training programs are still limited and not 
many studies have evaluated the effects of VR educational materials from the aspect 
of learning outcomes. In this presentation, the authors introduce two on-going 
projects where we developed VR training materials for Japanese learners of English 
for specific purposes to enhance their English communication skills at workplace and 
in academic settings. We will present the details of the VR materials, how the materials 
were integrated into educational programs, how the materials were assessed, and the 
evaluation results on the materials in terms of educational outcomes. Based on the 
results, we will also discuss how VR materials should be utilized in communication 
education.  
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18:45-19:00 

EA050 

Bioclimatic Design Strategies in Rural Dwelling in the Chucuito District – Puno 2021 

Giancarlo Vargas, Ricardo Palma University, Peru 

Abstract—This paper aims at advancing bioclimatic design strategies in a rural house 
in the Chucuito district, in Puno. The town of Juli’s temperature is usually -1 °C (30 °F), 
reaching as low as -8.9 °C (16°F), and -15.6 °C (4 °F) in the most remote areas with 
the highest altitude. Housing was built with a con-temporary confined masonry system 
and pitched roofs made of metal calamine. The house’s functions were assessed using 
modeling in specialized software such as Design Builder where changes were made 
on the façade’s materials and internal distri-butions. First, the surrounding climate 
conditions, the prevalence of lighting to-wards the façades and the wind’s direction 
will be considered. Finally, the house’s thermal comfort was stressed. As a result, it 
reached an air average tem-perature between 21 and 23 °C (70 and 73 °F) and 
outdoor air temperature from 10 to 13 °C (50 to 55 °F).  

19:00-19:15 

EA115 

Potassium Chloride Performance as Expansion Inhibitor Agent in Clayey Soils with 
Mineralogical Content of Montmorillonite 

Juan Diego Torres, Peruvian University of Applied Sciences, Peru 

Abstract—Expansive soils are a type of problematic soil that, due to its physico-
chemical characteristics, tends to undergo volumetric changes in its internal mo-lecular 
structure when experiencing alterations in its moisture content. The rele-vance of his 
study lies in the numerous structural damages registered worldwide as a result of this 
phenomenon. Although there are agents for its stabilization, the current environmental 
trend leads to the search for alternative sustainable mate-rials that guarantee 
favorable results in inhibiting its expansive character. In this sense, this research aims 

to evaluate the contribution of potassium chloride in the expansive parameters of a 
soil sample with mineralogical content of montmoril-lonite extracted from the locality 
of Talara, Peru. For this purpose, free swell test and swelling pressure test were 
performed on samples with dosages of 0%, 2%, 4%, 6% and 8% potassium chloride 
by weight, obtaining as main result a signif-icant reduction in the expansion potential.  

19:15-19:30 

EA0024 

Derivation and Approximation of Coupled Wave Equations for Spontaneous Brillouin 
Scattering 

Christopher Horne, North Carolina A&T State University, USA 

Abstract—Brillouin scattering (SBS) is a nonlinear process in which an electromagnetic 
(pump) wave generates an acoustic wave through the process of electrostriction. The 
theoretical model for SBS is initiated by thermally excited acoustic waves distributed 
within a Brillouin-active medium; thermally excited acoustical phonons cause an 
inelastic scattering of light in a fiber optic tube. This paper provides a derivation of an 
approximate analytical solution to the system of SBS equations in a lossless medium. 
The model’s solution predicts how the SBS Stokes power depend upon the laser light 
intensity and upon the physical properties of the medium. A brief study of a numerical 
solution of the model is presented.  

19:30-19:45 

EA101 

Stabilization of Sandy Slopes with Vetiver Grass Using Experimental Method and 
Mathematical Model 

Abeli Rodriguez, Universidad Peruana de Ciencias Aplicadas, Peru 

Abstract—This paper proposes the evaluation of the feasibility of a bio-engineering 
geotechnical solution for the control of natural slope land-slides caused by soil 
susceptibility, because of natural events or human action. The engineering solution 
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with environmental considerations in-volves using the vetiver plant (Chrysopogon 
zizanioides) to stabilize the natural slope. The methodology applied was the 
identification of soil characteristics through soil mechanics laboratory tests, knowledge 
of Vetiver grass and slope stability analysis considering the experimental method (EM) 
and mathematical model (MM). The shear strength param-eters obtained in the 
experimental method consider the cohesion and fric-tion angle resulting from the 
direct shear test, while the second method only considers the additional cohesion 
resulting from the mechanical ef-fect provided by the vetiver roots. The results of the 
research report that, in the experimental method, the safety factor of the global 
stability pre-sents a smaller increase as the root of the plant grows compared to the 
mathematical method. Finally, the values of the safety factors obtained from the slope 
stability analysis modeled in the SLIDE geotechnical software are higher than the 
minimum values established in the Peruvian EC regulations. 020 Stabilization of soils 
and slopes under static and pseudo-static conditions.   
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