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FOREWORD

Dear Colleagues,

It is our pleasure to extend a warm invitation to all scientists, academicians, young researchers, business dele-
gates, and students from around the globe to participate in the 3rd International Summit on Civil, Structur-
al and Environmental Engineering (ISCSEE2025), scheduled to take place in Frankfurt, Germany from
July 21-22, 2025.

ISCSEE2025 will provide a platform to explore recent research and cutting-edge technologies, attracting a
diverse and enthusiastic audience of young and talented researchers, business delegates, and student commu-
nities.

The primary objective of ISCSEE2025, a gathering of scientists and engineers from across the globe to share
and exchange groundbreaking ideas in the fields of Civil, Structural and Environmental Engineering. The
summit aims to foster high-quality research and international collaboration, facilitating discussions and pres-
entations that are globally competitive and highlighting recent notable achievements in these fields.

We’re looking forward to an excellent meeting with scientists from different countries around the world and
sharing new and exciting results in Civil, Structural and Environmental Engineering.
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Solid Waste-Based Low Carbon Cementing Materials

Qingyuan Wangl,2, Xiaoshuang Shil,2,*
1 Key Laboratory of Deep Underground Science and Engineering (Ministry of Education), Department of Architecture
and Environment, Sichuan University, Chengdu 610065, PR. China

2 Failure Mechanics and Engineering Disaster Prevention and Mitigation Key Lab of Sichuan Province, China.

Abstract

The utilization of solid waste resources and low-carbon cementing materials are important paths for building ma-
terials industry to achieve the goal of “double carbon”. The report systematically introduced the research contents
and achievements of the low-carbon and long-life building materials research team in the collaborative use of va-
rious solid wastes to prepare low-carbon cementing materials, including the mixture design of low-carbon cemen-
ting materials, mechanical properties under disaster environment, material durability, microstructure, structural
component behavior and low-carbon technology and evaluation. The low carbon path of preparation geopolymer
concrete by utilizing solid wastes such as fly ash, slag and red mud was proposed. Aiming at the problems of low
efficiency of mixture design, deterioration of material properties, and balanced development of environmental be-
nefits and engineering performance, the main research achievements of the team in four aspects: material accurate
design, performance optimization, performance under disaster environment and multi-objective comprehensive
evaluation system were presented. Finally, suggestions and prospects for the future development of low-carbon

cementing materials were put forward.
Keywords: low carbon, solid wastes, geopolymer, evaluation system.
Biography

Wang Qingyuan, Ph.D. (France), Professor of Sichuan University, doctoral supervisor, Director of Provincial Key
Laboratory, former President of Chengdu University, Member of the European Academy of Sciences, member
of the European Academy of Sciences and Arts, valid academician candidate of the Chinese Academy of En-
gineering, member of the National Jieqing, member of the seventh Review Group of Mechanics Subject of the
Academic Degrees Committee of The State Council, editor-in-chief of the international journal Green Buildings
and Materials. He is mainly engaged in the research of new materials and structural mechanics, low-carbon and
long-life building materials, solid waste resource recycling and low-carbon sustainable development, etc. Constr
Build Mater, J Cleaner Production, Cement & Concrete Comp, J Hazard Mater, Adv Mater, Prog Mater Sci, He has
published more than 100 papers in the Top journals of the 1st region of the Chinese Academy of Sciences, such as
Nature Commun and Nature, and has been selected as the most cited scholars in China by Elsevier for ten conse-
cutive years, as well as the annual and career list of the world’s 2% top scientists. More than 50 invention patents
have been authorized, and 5 academic monographs have been published. As the first completed person, he won
the second prize of National Natural Science, the first prize of Natural Science of the Ministry of Education, the
first prize of Science and Technology Progress of Sichuan Province, and the first prize of Science and Technology
Progress of Chinese Mechanics Society.
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Pathway for Commericalisation on Recycled Concrete

Vivian WY Tam
School of Engineering, Design and Built Environment, Western Sydney University, Australia

Abstract

The pathway to commercialization of recycled concrete involves transforming waste concrete into valuable buil-
ding materials through a systematic process. It begins with research and development (R&D) to assess the feasi-
bility and performance of recycled aggregates. Next, efficient methods for crushing, sorting, and processing are
developed to ensure quality standards are met. Intellectual property protection, such as patents, may be sought
for innovative recycling technologies. Scaling production involves securing funding, establishing supply chains,
and addressing regulatory approvals. Marketing strategies target environmentally-conscious construction sectors,
while partnerships with builders and developers facilitate market adoption. Continuous feedback and adaptation

are essential for long-term success.
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Air-Water Interface Adsorption Impacton PFAS Transport Through
Vadose Zones

Arvin Farid
Director - Boise State University, USA

Abstract

Per-andpoly fluoro alkyl substances(PFAS)are a group of chemical compounds that exhibit diverse physicoche-
mical properties, making them useful in a variety of industries and products, which has contributed to their wi-
despread presence. PFAS are known for their ability to partition, bio accumulate, and bio transform, and their
strong carbon-fluorine bonds make them resistant to degradation. PFAS have been used in various products over
the years, leading to their accumulate on in the environment. Due to their presence in the environment and toxic
effects on humans and wildlife, they have raised significant concerns about their environmental fate and impact.
PFAS have thus garnered considerable attention due to the risks they pose to human health, the ecosystem, and
groundwater. Despite extensive research, especially on Per fluoro octanoic acid (PFOA) and Per fluoro octane
Sulfonic acid (PFOS), many questions remain about the behavior and movement of PFAS in unsaturated zones
and their impact on groundwater.

This work investigates the fate and transport of PFAS, specifically PFOS, in both saturated and unsaturated zones
through numerical modeling using the finite-difference method. The study examines the impact of transport pro-
cesses, such as advection, diffusion, and adsorption, on the behavior of PFAS in soil and groundwater. Following
the development of the model, a sensitivity analysis was conducted to evaluate the model’s sensitivity to spatial
and temporal discretization. The results indicated minimal sensitivity. Multiple scenarios were then simulated
using the model to qualitatively verify the results and understand the fate and transport of PFAS in both vadose

and saturated zones.
Biography

Dr. Arvin Farid is a Professor of the Civil Engineering Department and the Director of the SEnS-GPS Program,
sponsored by the U.S. National Science Foundation, at Boise State University. He is the chair of the Geoenviron-
mental Engineering Technical Committee of the American Society of Civil Engineers (ASCE) Geo-Institute (GI)
and an advising editor of the Environmental Geotechnics Journal. He also serves on several national and inter-
national committees. He received his Ph.D. from Northeastern University, Boston, MA, and his M.Sc. and B.Sc.
degrees from Shiraz University, Shiraz, Iran.

He has pioneered the leading edge of research on the use of electromagnetic(EM) fields for geoenvironmental/geo-
technical applications. His research includes EM-induced remediation, EM waves’ effect on soil properties, energy
geo-storage, material characterization, power infrastructure vulnerability, and liquefaction mitigation. His most

recent research focuses on wildfires’ impacts, resilience against them, and restoration and remediation post-fire
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and PFAS fate & transport, detection, and removal. Dr. Farid has been awarded several honors and awards from
different organizations for his publications and contributions and research grants from the

U.S. National Science Foundation (NSF) and National Aeronautics and Space Administration (NASA) among
others. He has published in several prestigious journals and presented at numerous international conferences in

civil engineering, electrical engineering, and geophysics.
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Geotechnical Innovations for Design and Construction of a Freeway
in Australia

DaiquanYang
1Senior Principal/ Technical Director in Geotechnical-Tonkin & Taylor PtyLtd, Australia

Abstract

The designers and the contractors have often faced many different geotechnical challenges in the design and the
construction of the freeways built on the problematic grounds, such as the soft grounds, the historic land fill sites,
the wetlands, the marine tidal flat or the deltaic, low-lying flood plain. Many freeways have been built to flyover
the railway corridor sort crossover the river sort hills. Some of the freeway shave been upgraded to heighten and
widen the existing freeways etc. More demand shave arisen to achieve low risk, cost effective and sustainable
outcomes in terms of the design and the construction. At the same time, the relevant authorities have amended the
industry standards over they ears to tight up the design requirements more and more rigorously. The contradictions
between the demands to achieve cost effective and sustainable outcomes and the more stringent industry standards
have been getting worse over the years particularly in Victoria, Australia. This demands more geotechnical inno-
vations and better cooperations a cross the multiple disciplines and between the designers and the contractors in
every phase of the design and the construction. This paper will present some key experiences and lessons learned
from the recent completed Mordialloc Freeway project in Melbourne, Australia where geotechnical innovations

have played significant roles in its final success.

The paper will commence with a discussion of the relevant design requirements in Victoria, Australia and of the
differences of the key design requirements in one or two other states. The paper will then move to introduce the
Mordialloc Freeway project as a case study; to present the geological conditions of the project alignment; and to
discuss the engineering challenges with the focuses on geotechnical challenges; subsequently will discuss and
present the key engineering innovations, the key design outcomes, and the key performance review results; and
finally, will conclude this paper with some technical insights and recommendations for future design and construc-
tion of the similar projects.

The complexities and challenges of the Mordialloc Freeway project demanded that the designers continually
sought to challenge convention in developing many innovative design and practical solutions. The innovations
also enabled significant high proportion of recycled materials to be used during construction which created sus-
tainable, positive impacts for our community. The cumulative / multiple cost-effective, innovative, yet low risk
constructable geotechnical solutions provided by the design erson the Mordialloc Freeway project were made
possible through a collaborative approach by all involved particularly the support from the client, and from the
project owner. The innovations displayed throughout the Mordialloc Freeway project set a great new benchmark
of the values that can be provided to future road projects and similar relevant infrastructure projects.
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The Use of Piles to Enhance Energy Efficiency in Smart Cities

Esraa Daoud
Engineering Department, University Polytechnic of Valencia, Spain

Abstract

The rapid urbanization and population growth in urban areas present significant challenges to energy efficiency,
particularly in heating and cooling systems within buildings. As the global urban population continues to grow,
cities face immense pressure to adopt innovative and sustainable energy management strategies. This paper exa-
mines the utilization of pile foundations as a cutting-edge solution to enhance energy efficiency, focusing on their

ability to integrate heat exchange systems and optimize energy use in urban infrastructure.

Pile foundations, traditionally used for structural stability, offer untapped potential for thermal energy manage-
ment. By leveraging the thermal properties of these foundational systems, cities can significantly reduce their reli-
ance on conventional energy-intensive methods for heating and cooling. This paper explores the dual functionality
of pile foundations: supporting structural loads and serving as energy-efficient systems to address urban energy

demands.

The study conducts a comprehensive review of various pile types, including concrete, steel, and timber piles,
assessing their potential for energy optimization. Special emphasis is placed on innovative designs, such as geo-
thermal heat exchangers embedded in pile systems. These technologies allow for the sustainable transfer of heat
between buildings and the surrounding soil, reducing greenhouse gas emissions and promoting environmental

sustainability.

Case studies from diverse global contexts are presented to illustrate the practical applications of energy-efficient
piles. For example, a mixed-use development in Turin, Italy, successfully integrated pile foundations with geo-
thermal systems, achieving a 25% reduction in energy consumption. Similarly, a mosque in Yemen utilized light-
weight, recycled materials in conjunction with thermally optimized piles, resulting in significant energy savings
in a challenging climatic environment. These examples underscore the versatility and effectiveness of pile-based
systems in varying geographic and climatic conditions.

The findings of this paper highlight the role of pile foundations in smart city planning, where sustainable urban de-
velopment is prioritized. By incorporating pile-based energy solutions, cities can achieve greater energy efficiency,
reduce operational costs, and enhance resilience to environmental challenges. This approach aligns with global

sustainability goals, offering a viable pathway to reduce carbon footprints and improve urban living standards.

This research provides critical insights for engineers, urban planners, and policymakers seeking innovative solu-
tions to urban energy challenges. It bridges the gap between theoretical engineering advancements and practical
applications, ensuring that cities can adapt to future energy demands while maintaining ecological balance. Fu-
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rthermore, the integration of pile foundations into smart city frameworks demonstrates the potential for interdisci-

plinary collaboration in achieving sustainable urban development.

In conclusion, pile foundations represent a promising avenue for addressing the energy challenges of modern urba-
nization. By transforming traditional infrastructure into energy-efficient systems, cities can not only meet current
energy demands but also pave the way for a more sustainable and resilient urban future. This study calls for further
research, design and collaboration to unlock the full potential of pile-based systems in smart city development.

Keywords: Smart Cities, Piles, Energy Efficiency, Innovation.
Biography

Esraa Daoud is chartered geotechnical engineer and PhD student having over 17 years’ experience in geotechnical
engineering and design across Middle East. My experience covers the engineering aspects starts from scoping of
work, ground specification and site supervision of ground investigation, ground improvement and pile testing,
geotechnical interpretation and determination of geotechnical design parameters, design management of cause-
ways foundations, roads, retaining walls and geotechnical design of major structures such as commercial, retail,
high-rise building, rail and highways projects, design of shallow and deep foundations, enabling works and piling
contracts for various construction schemes in United Arab Emirates, Bahrain, KSA, UK and Qatar.

Esraa is acting as geotechnical design lead, leading the design team from technical and commercial perspective in
growing a profitable and viable Geotechnical Engineering business and to work collaboratively with both internal
and external clients including various government departments, contractors and others across Middle East. My
experience includes design and management of geotechnical inputs from small to large, complex multidisciplinary
projects. This involves coordinating people, facilities and resources within agreed timelines and in accordance

with budgetary constraints.
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Evaluation of Groundwater Quality Using GIS and Water Quality
Indices and the Use of Phytosanitary Products in the Feija Plain,
South-East Morocco

Hamid Nadil*, Zakaria Zher2, Nabila Auajjarl, Naima Dohou3, Khalid Yamni4, and Moulay Laarbi
Ouahidil

1. Laboratory of Biology and Health, Department of Biology, Faculty of Sciences, Ibn Tofail University, Kenitra,
Morocco

2. Laboratory for Industrial Engineering and Surface Engineering, Faculty of Science and Technology Beni Mellal,
Sultane Moulay Slimane University, Morocco

3. Laboratory of Plant Biotechnologies, Agadir Faculty of Sciences, Ibn Zohr University, BP 8106, Cite Dakhla, 80000
Agadir, Morocco

4. Natural Sciences and Didactic Innovation Team, Regional Centre for Education and Training, Rabat-Sale-Kenitra

Morocco

Abstract

This study examines groundwater quality in the Feija alluvial plain, southeastern Morocco, shedding light on
the impacts of agricultural overexploitation and climate change. Employing the Water Quality Index (WQI) and
Geospatial Analysis (GIS), it evaluates the suitability of water for domestic and agricultural uses through seasonal
analysis of samples. The data reveal a wide variation in water quality, with some regions having average to poor
M’nasra aquifer and the Tinzouline aquifer (Draa, Morocco). Some research is being carried out Tinzouline and
M’nasera aquifers. The Feija aquifer boasts a heterogeneous composition, comprising Plio-Quaternary terrains of
varying thickness. The analysis identifies diverse chemical facies of groundwater, encompassing calcium bicar-
bonate, sodium chloride, and chloride sulfate, calcium, and magnesium. These characteristics mirror the influence
of both human activities and natural conditions on water quality. The spatial distribution of the WQI predominant-
ly indicates good water quality, albeit with variations attributed to agricultural practices and the unique geology of
the region, particularly noticeable at sites P5 and P6 where quality is diminished. In terms of agricultural use, qua-
lity indices suggest marginal water suitability, with concerns revolving around salinity and sodium, necessitating
vigilant management to uphold agricultural sustainability. Lastly, the study unveils an absence of significant nitrate
pollution, with groundwater maintaining cleanliness. These findings underscore the significance of monitoring and
managing water resources to tackle current and future challenges posed by agriculture and climate change in the

region.

Keywords: groundwater quality, WQI, irrigation uses, Feija plain.
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Experimental and Finite Element Evaluations of Reinforced
Cementless Fiber Composite Walls

Chang-Geun Chol, Hyeon-Ku Park2 , Sang-Kyoo Park3

1 Department of Architectural Engineering, Chosun University, Philmundaero 309, Gwangju, Republic of Korea
2 Department of Architectural Engineering, Songwon University, Songamro 73, Gwangju, Republic of Korea

3 EQ Structural Engineering Co., Gobongro 209-2, Gwangju, Republic of Korea

Abstract

To replace concrete which had some disadvantages in emissions of carbon occurring in the manufacture process
of cement, cementless Alkali-activated slag was developed as one of cementless concrete. By mixing synthetic
short fibers within cementless binders, cementless fiber composite was newly manufactured in order to improve
brittle characteristics of the slag binder and tested its material and mechanical characteristics from several experi-
ments such as slump flow, compressive, and direct tensile tests. The cementless fiber slag showed highly flowable
in the fresh state soon after finishing of mixing, and in the hardened state could develop ductile tensile behaviors
exceeding 2.0~5.0% in tensile strains and could lead multiple micro-cracks by restraining local crack widths.
The cementless fiber slag was applied to structural walls considering the amount of transverse and longitudinal
reinforcing steel bars as design variables, and in-plane loading tests on wall specimens were carried out and the
experimental and three-dimensional finite element results were compared with conventional reinforced concrete
walls. Two cases for applications of reinforcing steel bars in transverse and longitudinal directions of walls were

considered as standard design strength requirements and minimum reinforcement requirements.

It was manifested from experimental results and finite element predictions that reinforced cementless fiber com-
posite walls showed excellent performances in improvements of overall in-plane load-carrying capacities of the
walls as well as lateral stiffnesses of the walls. Moreover, reinforced cementless fiber composite walls exhibited
enhancements in crack controls in mitigating damages caused by local expansions of crack widths which were
well observed in conventional reinforced concrete walls. To compare with the conventional reinforced concrete
wall, reinforced cementless fiber composite wall had environmentally friendly advantages as it could reduce car-
bon emissions during the manufacture process, and had high ductile tensile performances, so that reinforcing steel

bars could be minimized both in transverse and longitudinal directions of the wall.
Keywords: Cementless concrete; Fiber composite; structural walls; reinforced concrete.
Acknowledgement: This research was supported by Basic Science Research Program through the Natio-

nal Research Foundation of Korea (NRF) funded by the Ministry of Education, Science and Technology (No.
2023R1A2C2003175).
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Biography

Dr. Chang-Geun Cho was born in Daegu, Republic of Korea on January 16, 1970. Professor Cho received Ph.D
in Tokyo Institute of Technology is teaching in the field of concrete structures in department of architectural engi-
neering, Chosun University, and president in Korean Association for Spatial Structures as well as Research Board
(RB) in National Research Foundation of Korea. Dr. Hyeon-Ku Park is working as professor in Songwon Uni-
versity, Republic of Korea, in the field of building environments with controls of building sounds and vibrations.
Msc. Sang-Kyoo Park, as President and CEO in EQ Structural Engineering Co. in Republic of Korea, is running

several companies specializing in steel and concrete composite structures.
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Molecular Mechanisms Underlying the Regulation of Recipient and
Plasmid-Mediated ARGs Transformation by Iron Nanoparticles

Hongguang Zhengl, Aizhong Ding2,*
College of Water Sciences, Beijing Normal University, Beijing 100875, China

Abstract

Bacterial infection is one of the most important causes of death in humans, and the emergence of antibiotic re-
sistance genes (ARGs) may further increase the risk of clinical disease. Soil is an important environmental reser-
voir, natural source, and transmission center of ARGs. Transformation is one of the main pathways for horizontal
transfer of ARGs in soil environments. Nano-sized iron minerals, which are critical components of soil and are wi-
dely used in soil remediation, can influence the transformation of antibiotic resistance genes (ARGs) by regulating
recipient bacteria and free DNA (plasmids). However, their underlying molecular mechanisms remain unclear.
This study investigated the effects of nano-sized goethite, hematite, and ferrihydrite at concentrations relevant to
natural and remediation scenario on ARGs transformation efficiency and frequency. Transcriptome sequencing
was employed to elucidate the molecular mechanisms. Results revealed that low concentrations of nano-sized iron
minerals enhanced ARGs transformation. This promotion was attributed to increase proportions of supercoiled
plasmids and plasmid aggregation, facilitating ARGs transfer. Additionally, these minerals directly altered cell
membrane integrity, elevated intracellular ROS levels, and upregulated genes associated with membrane per-
meability, thereby increasing pore formation and enhancing plasmid uptake efficiency. Furthermore, nano-sized
iron minerals upregulated genes linked to transformation processes, indirectly boosting ARGs transformation.
In contrast, high concentrations of nano-sized iron minerals reduced bacterial responsiveness and effective plas-
mid-bacteria contact due to mineral aggregation and coating formation. This study provides critical insights into
the role of nano-sized iron minerals in ARGs transformation under natural and remediation scenarios, unravels

their molecular mechanisms, and offers a foundation for mitigating ARG-related risks in soil environments.

Keywords: Antibiotic resistance genes, Iron oxides, Transformation, Reactive oxygen species.
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Finite Element Modelling of Wood-Sheathed Cold-Formed Steel
Shear Walls

Idriss Rouazl, *, Sid Ali Rafal, Mohammed Ilyes Benkraled1, Abdelhamid abdelmalek2, Zakaria
Ghribi3

INational Centre of Studies and Integrated Research on Building Engineering (CNERIB), El-Mokrani, Souidania, Al-
gies, Algeria.

2Department of Science & Technology, University of Tissemsilt, Tissemsilt, Algeria.

3High National School of Build and Ground Works Engineering (ENSTP) TPITE Laboratory, Kouba, Algiers, Algeria.

Abstract

Cold-Formed Steel Shear Wall Panel (CFS-SWP) have been extensively used in lightweight steel construction.
Although effective design recommendations for lightweight steel members and structures are available, due to the
specific characteristics of thin-walled sections and their assembly features, the introduction of openings regarding
architectural aspects is still attracting designers and researchers’ attention.

In this context, the present paper put forward a sufficiently detailed modelling technique using Abaqus software,
capable of simulating with reasonable precision the effect of the opening on the shear wall panel behaviour under
a lateral load. Hence, a special emphasis is placed on the modelling technique of the screw connection, which
govern the global response of the shear wall panel. An adequate force-displacement envelope curve of the screw
that integrates the material nonlinearity has been introduced. The nonlinear mechanical properties for cold-formed
steel members, the orthotropic characteristics of the wood structural sheathing, and geometrical imperfection
have also been taken into account. Hence, the Finite Element (FE) modelling has been validated using existing
experimental data. Based on this approach, it turns out that the introduction of the opening leads to reducing the
resistance of the SWPs by 45%. In addition, a parametric study is also conducted in order to evaluate the shear
resistance of SWPs with different spacings of assembly screws.

Keywords: Shear wall panel, Wood structural sheathing, Finite Element modelling, screw connection.
Biography

Dr. Idriss Rouaz is a senior researcher and head of the steel structure research team at the National Centre of
Studies and Researches Integrated in Buildings in Algeria. He has authored and co-authored numerous scientific
articles published in specialized journals and presented at international conferences. Additionally, he serves as a
committee member responsible for issuing “Technical Approvals” for innovative construction products introduced

to the Algerian market.
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Numerical Analysis of a Water Tank Built on Clayey Soil Reinforced
with Stone Columns

Sid Ali Rafa*1, Mohammed Ilyes Benkraled1, Idriss Rouaz1, Alaoua Bouaicha2

INational Center of Studies and Integrated Research on Building Engineering (CNERIB), El-Mokrani, Souidania,
Algéria.

2Scientifc and Technical Research Center on Arid Regions CRSTRA, Campus of Mohamed Khider University, BP 1682
RP, 07000 Biskra, Algeria.

Abstract

To guarantee structural integrity, safety, and effective water storage, a number of features are taken into account
while designing a storage tank. The foundation settlements are considered to be one of the critical features of their
design. In the case of excessive settlements, stone columns are usually used to reduce the rate of settlements. In the
present study, using the numerical finite element program PLAXIS 3D, the contribution of stone columns in the
reduction of total settlements is studied in the case of a circular metallic tank that is 36.1 meters high and 9 meters
in diameter, supported by a circular raft foundation resting on clayey soil. The results showed that the use of 25
stone columns of 10m length arranged in a staggered pattern reduced the total settlements by 30%.

Keywords: Water-storage tank, Numerical analysis, Stone columns.
Biography

Dr. Sid Ali Rafa is a senior researcher and head of the geotechnical hazard research team at the National Centre of
Studies and Researches Integrated in Buildings in Algeria. He is author and co-author of several scientific articles
that were published in specialized journal and presented in many international conferences. He is a member of
the committee in charge of the revision of the “Algerian seismic code”, member of the committee in charge of
the redaction of the “Algerian guide for the design and construction of foundations in arid zone” and member of
the committee in charge of delivering “Technical Approvals” for new construction systems that are newly used in
Algeria.
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Residual Flexural-Tensile Strength of Steel Fibers Reinforced
Concrete with Different Number of Hook-ends

Juan Diego Vargas
1Structural Engineer, Structure Diagnostics Limited, No. 5 the Heights, Weybridge, UK
2Head Professor, Civil Eng. Department, Universidad Militar Nueva Granada, UMNG, Bogota, Colombia.

Abstract

Fiber-reinforced concrete (FRC) enhances ductility and controls crack propagation in structural elements. Alt-
hough its structural use is not yet fully codified in major design standards, both Europe and the United States
provide testing protocols and partial design guidance for Steel Fiber-Reinforced Concrete (SFRC). In Europe,
EN 14889-1 specifies steel fiber properties, while EN 14651 outlines procedures for determining residual flexural
tensile strength. Although Eurocode 2 does not yet fully incorporate SFRC, various national annexes and techni-
cal documents, particularly in countries like Austria, Italy, and Switzerland permit the use of reinforcing fibers in
applications such as tunnel linings, slabs, and precast elements. In the United States, ASTM C1609 is the primary
standard for flexural testing of SFRC, and design guidance is available through ACI 544. However, SFRC is not
fully integrated into the ACI 318 structural code and full substitution for traditional reinforcement requires engi-
neer-of-record approval and often project-specific performance data. This study presents experimental results from
flexural testing of SFRC beams following the EN 14651 and ASTM C1609 standards. The experimental program
involved 40 beams measuring 150 mm x 150 mm X% 600 mm, produced with concrete of nominal compressive
strength 24 MPa and steel fibers with an aspect ratio of 65. Key variables included fiber dosages of 0, 20, 40, and
60 kg/m?, and three types of anchorage (3D, 4D, and 5D). The research compares the parameters defined by EN
and ASTM standards and examines how residual flexural tensile strength varies with fiber dosage and anchorage
configuration. Based on these results, the study proposes equations for estimating the residual flexural strength of
SFRC, supporting its potential for broader structural applications under performance-based design.

Keywords: SFRC, Flexural strength, Residual strength, Hooked-end Fibers.
Biography

Juan Diego Vargas is a Structural Engineer specializing in Earthquake Engineering. He holds a Master’s degree
in Earthquake Engineering from Imperial College London and has four years of experience across research and
industry. Juan Diego has contributed to research on Fiber Reinforced Concrete and Cold-Formed Steel Sections,
earning the Best Thesis Award from the Colombian Association of Earthquake Engineering during his undergradu-
ate studies. His current work focuses on non-intrusive structural investigations. He is passionate about integrating

research and applied engineering to advance the understanding of structural behaviour.
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Monitoring Structures for Durability and Sustainability

Juan Manuel Pereira
OSA Office for Sustainable Architecture, Paseo de la Habana, 20 (28036) Madrid, Spain

Abstract

The Concrete Durability Monitoring (CDM) system is a groundbreaking technology designed to improve the
assessment of concrete durability and service life prediction of structural elements in service situations. By using
embedded electrical resistivity and temperaturesensors, the CDM system provides real-time, non-destructive tes-
ting for critical factors influencing concrete performance, correlating matrix porosity with chloride ingress and
carbonation. The system features models for theprediction of the onset of corrosion, enabling precise service life

forecasts for concrete structures in real environmental conditions.

CDM employs advanced predictive models aligned with international standards such as EN 12390-19 for elec-
trical resistivity testing and Eurocode frameworks. These models analyse key transport phenomena, including
chloride permeability and carbonation, to ensure compatibility with globally accepted durability benchmarks.
The system’s electrical resistivity measurements, coupled with temperature data, allow for accurate assessment
of long-term concrete performance under real-world conditions, accounting for variables like moisture, chemical
exposure, and thermal effects.

Electrical resistivity testing offers several advantages, including cost-effectiveness, rapid execution, and the abi-
lity to non-destructively evaluate ion transport resistance. The embedded CDM sensors take this a step further by
continuously tracking resistivity trends, which can be used to optimize material mix designs, monitor the effects of
supplementary cementitious materials, and improve quality control during construction. Additionally, this data fa-
cilitates better lifecycle analysis, linking durability improvements to reductions in maintenance costs and environ-
mental impacts. This comprehensive approach enhances the reliability of service life predictions while supporting
a shift toward performance-based durability specifications.

A unique feature of the CDM system is its capacity to enhance sustainability evaluations, particularly in quan-
tifying and improving the carbon footprint of concrete mixes. By incorporating the temporal dimension into life-
cycle analyses, CDM enables the calculation of a “CO2 footprint per year of service,” offering a more accurate
metric for evaluating the environmental impact of concrete over its service life. This approach aligns with the
growing emphasis on sustainable construction practices, providing designers and engineers with actionable infor-

mation to optimize both durability and environmental impact.

Incorporating the CDM system into infrastructure projects not only improves durability management but also
supports broader sustainability goals. By providing insights into the relationship between durability, service life,
and carbon emissions, CDM equips stakeholders with the tools to design resilient and eco-efficient structures. This
capability is especially valuable for addressing the challenges posed by aggressive environments, such as those

involving de-icing salts or marine exposure.
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In summary, the CDM system represents a transformative advancement in concrete durability and environmental
assessment. Its integration of state-of-the-art sensor technology, validated predictive models, and lifecycle carbon

footprint analysis positions it as an indispensable tool for modern construction practices focused on durability,
sustainability, and cost-efficiency

Keywords: durability, electrical resistivity, non-destructive testing, monitoring.
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Sugarcane Bagasse Ash Geopolymer Mixtures: A Step Towards
Sustainable Materials

Mohammad J. Khattak

Department of Civil and Environmental Engineering
University of Louisiana at Lafayette, USA

Abstract

Millions of tons of sugarcane bagasse ash (SBA) are produced as a byproduct by burning sugarcane bagasse in
powerplants to run the steam engines for sugar production. This bagasse ash is disposed into landfills effecting
their overall capacity. SBA contains very fine particles that can easily become airborne, causing serious respirato-
ry health risks when inhaled. This research study evaluated the utilization of high dosage of SBA for developing
geopolymer based “Green” construction materials. An experimental design matrix was developed with varying
dosages of SBA (0, 20%, 60%, and 80%) and Na2SiO3/NaOH ratio (0, 0.5, 1, 1.5, 2) based on the response surface
methodology. Precursor (consisting of SBA and fly ash) to aggregate ration was kept constant at 30:70 and the
alkali to binder ratio was maintained at 0.45 for all the mixtures. Geopolymer samples of size 50.8 x 50.8 mm (2”
X 2”) were casted and cured at 650C for 48 hours in a water bath followed by curing at room temperature for 24
hours. The samples were then tested for compressive strength as per ASTM C39. The results revealed that based
on varying SBA dosage the compressive strengths ranged from 6.78 MPa to 22.63 MPa. Moreover, the effect of
Si02, Na20 and Fe203 on the compressive strength of these mixtures was also evaluated. The results depicted
that the compressive strength increased with increasing Na20 and Fe203 concentration in the binder. It was also
observed that the compressive strength of SBA based geopolymer mixtures improved as the SiO- content incre-
ased, reaching an optimum at 42%. However, further increase in SiO: reduced the strength of the mixtures. The re-
sulting geopolymer mixtures possess compressive strengths according to the requirements set by ASTM standard.
Such mixtures can be used as a structural and non-structural element as strong road bases, sidewalks, curbs, bricks
for buildings and highway infrastructure. Using industrial SBA in geopolymer based construction materials can
address the carbon emissions related to cement production, reduce landfill burden from SBA storage, and mitigate
health risks associated with high content of silica in SBA.

Keywords: Compressive strength, geopolymer concrete, green materials, sugarcane bagasse ash.
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Land Use Changes in the Border Zone. Case Study of the Polish-
Belarusian Border Exemplified by Milenkowce Village

Olga Matuk
Military University of Technology, ul. gen. Sylwestra Kaliskiego 2, 00—908 Warsaw 46, Poland

Abstract

Land use changes are the subject of many studies. Different countries register different land use methods. Land use
methods are also defined differently in different countries. The distinguished land use methods depend on, among
others, geographical location and historical and economic conditions. The basic public register in Poland consti-
tuting a source of information on land use is the real estate cadastre (called the land and building register). This
register contains information on the division of land into types according to their actual use. The main objective of
the research was to examine the variability over time of the scope of land use functionally related to forest areas.
The analyses carried out show the scale of changes in forest areas in the studied area, in particular their scope and
area. The study answers the question of whether the dominant land use method changed from agricultural to forest
in the analyzed period (1975-2024). Whether climate change influenced land use changes. The research was con-
ducted for the Sokotka district located on the border with Belarus, i.e. the north-eastern border of Poland, which
is also the border of the European Union. The data sources used in the study were land use data collected in the
real estate cadastre and aerial orthophotomaps. Cadastral (geodetic) data, including the cadastral map from 1975
and data from the land and building register from 2024, were obtained from the District Centre for Geodetic and
Cartographic Documentation in Sokoétka, Podlaskie Voivodeship. Aerial photos from 2002 and 2024, which allow
for determining the actual changes in the use of the studied area, were obtained from a publicly available geodetic
portal. The studies showed a slight increase in the forest area at the expense of agricultural land. Therefore, the
agricultural character of the district has not changed. The studies showed that agricultural land use still dominates

the analyzed area, as it was the case in 1975 and in 2024 despite slight climate changes.
Keywords: land use, land and building register, abandoned agricultural land, climate change.
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Preprocessing on Machine Learning Model for Mapping Land Cover

Dyah E Herwindiatil*, Janson Hendryli2, Hongi Nagaputra3
Faculty of Information Technology, Universitas Tarumanagara, Jin. Letjen S. Parman No. 1, Jakarta 11440, Indonesia

Abstract

Landsat imagery obtained by the sensor can experience distortion due to various factors, such as the sensor, the
sun, and the atmosphere. Preprocessing of images is carried out to minimize this effect. This research uses remo-
te sensing data originating from Landsat 8, and the image resolution has 15-meter panchromatic and 30-meter
multi-spectral spatial resolutions. The preprocessing carried out in this research consists of preprocessing the
results of Landsat 8 images using radiometric methods and data preprocessing for machine learning models. Data
preprocessing in machine learning models is essential in improving data quality, which can ultimately enhance
research outcomes. The potential impact of this research is significant, as it can lead to improved data quality and
more accurate land cover mapping, thereby significantly contributing to the field of remote sensing and machine
learning. Data preprocessing is carried out before forming a machine learning model. The Quadratic Discriminant
Analysis is a machine learning model that maps land cover. Data preprocessing carried out in this research is data
cleaning and data reduction. The minimum vector variance method was chosen for the data-cleaning process. The
principal component method is used as a dimension-reduction process. This research aims to map the land cover
of several areas as water buffer areas for Jakarta, which is the largest and the capital city of Indonesia

Keywords: Data cleaning, Data reduction, Machine learning, Remote sensing.
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Comparative Analysis and Modelling of the Compressive Strengths
of Basalt Concrete and Granite Concrete

Elizabeth Chinenye Okere
Civil Engineering, Federal University of Technology, Owerri, Nigeria

Abstract

The need to reduce overdependence on most conventional construction materials led to this research. Depletion of
our natural resources by continual use can have undesirable effects. Basalt which is an igneous rock was adopted
as coarse aggregate in concrete production and the results of the compressive strength tests at different curing ages
were compared with that of concrete made with the widely used granite as coarse aggregates. The British Standard
concrete mix design method was adopted in obtaining the different mix ratios used in this work. For the case study
considered, the results show that basalt can compete favourably with granite in concrete production. Average com-
pressive strength values of 33.1N/mm2 and 29.9N/mm?2 were obtained for basalt concrete and granite concrete
respectively at 28 days of curing. At age 90 days, basalt concrete has an average compressive strength of 37N/mm?2
while granite concrete has a strength of 32N/mm?2. A regression-based model was formulated for the prediction of
the compressive strength of basalt concrete if the mix ratios are specified and vice versa. Basalt and granite can be
used interchangeably in concrete production. This study promises less reliance on granite and the use of basalt in
areas where it can be found in abundance.

Keywords: Concrete, Basalt, Granite, Modelling.
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Prognostic Health Management (PHM) and Predictive Maintenance
(PdM) for Complex Systems

Suk Joo Bae

Director in Intelligent Bigdata Center
Department of Industrial Engineering, Hanyang University, Seoul, Korea

Abstract

Maintenance optimization for complex systems is an increasing critical issue in manufacturing industries inclu-
ding automobiles and semiconductors. Using [oT and smart censors, engineers aim to decide proper maintenance
time points or intervals via health indicators representing system conditions. In this seminar, I introduce prognostic
health management (PHM) and predictive maintenance (PdM) via off-line and on-line data for complex systems.
Using off-line data, I present statistical models (e.g., nonhomogeneous Poisson process (NHPP), frailty models)
for repairable systems. For PHM, I introduce a general five-stage process for PHM and PdM. I also present condi-
tion based maintenance policy using signal processing and statistical process control techniques, based on on-line
sensor data. Finally, I present several real case studies for PHM and PdM in power plants and automobiles.
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Outline of “Cable-Stayed Bridges Inspection Robot

Tomohiro Iwasaki
Civil Engineering Department, Central Nippon Highway Eng. Tokyo Co., Ltd, Tokyo, Japan

Abstract

Cable-stayed bridges are composed main girders, towers, and stay cables.The stay cables are an important com-
ponent, and therefore it is extremely important to properly maintain them in order to ensure the high durability.
However, as shown in Figure 1, there are many areas where visual inspection is difficult to conduct, such as stay
cables running from tall main towers to girders. Therefore, our company developed a cable-stay inspection robot
to conduct safe and efficient inspections as shown in Figure 2. This is a self-propelled robot that can do non-de-
structive inspections of the external appearance of the protective pipes for cable-stays and the condition of the
internal steel parts. This device consists of a main unit and an inspection sensor unit. The main unit consists of
a driving unit and image sensor (video camera) that inspects deformation of the protection pipe. These units can
be moved upward/downward and stopped by self-propulsion via remote control from a personal computer from
other locations. This device can efficiently inspect the deformation of protection pipes with the same accuracy as
close visual inspection by human inspectors. And if there is any deformation in a protection pipe, the presence or
absence deformation of the prestressing steel cables inside the protection pipe can also be easily inspected by using
the device. The inspection results are shown in Figure 3.

Keywords: cable-stayed bridge, extradosed bridge, maintenance, non-destructive inspection device.

Two breaks

Fourbreaks———\

Figure 3. Line and circular waveform detrcted by eddy current test
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Fatigue Durability of Reinforced Concrete Bridge Deck Repair
Method

Toshihiko Nagatani
Civil Engineering Department, Central Nippon Highway Eng. Tokyo Co., Ltd, Tokyo, Japan

Abstract

In this study, we compared the water jet removal repair method proposed in [1], which replaces the panel area
surrounded by girders and cross beams over a wide area, with the impact removal repair method proposed in [2],
which replaces the repair area less than 1 m area, for existing reinforced concrete deck slabs used in Japanese ex-
pressway bridges. We confirmed that the durability of the repaired deck slab was improved by repairing the panel
area over a wide area using the water jet removal method.

In this experiment, we investigated the fatigue durability of a repair method in which cracks were introduced into
the reinforced concrete deck slab and the deck slab was replaced from the top surface. The repair range of the deck
specimen was the deck surface of the panel area surrounded by girders and cross beams as shown in Figure 1, and
the chamfer depth was from the top surface of the deck to the bottom surface of the rebar laid in the upper layer
as shown in Figure 2. The concrete on the top surface of the deck specimen was cross-sectionally repaired using
the water jet method, and then a fatigue experiment was conducted to evaluate the progress of deck deformation
due to wheel running load after repair as shown in Figures 3 to 5, and the applicability of the repair method was
confirmed.
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Figure 1. Wheel load running test and Reinforced Concrete Deck Specimen (Water Jet Repair Method)
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Figure 2. Removal work by Water Jet method

27



ISCSEE2025

eO'I'rU rn 3 International Summit on Civil, Structural
Conferences & Expos and Environmental Engineering

July 21-22, 2025 | Frankfurt, Germany

12.0

| STEP1 (140kN) | STEP2 (140kN) = STEP3 (150kN)  STEPA (220kN)
Befoer Repair After Repair 100 years | Dry Distruction

10.0 2
Dry | Water fulling
E 8.0 H - Total diﬂentjun
s =+ Load diflection
= 60 = Residual diflection
T : |~ hesigual difls
@
L=
= e e Attt
A
i -
2.0 g—epe————t
1".--
00 t
0 100, 000 200, 000 300, 000 400, 000 500, 000

Running Cycles (cycles)

Figure 3. Temporal change of Deck deflection measurement (water Jet Method)

4B
) L A f: 5 N7 A T V5 ]
] + 4 . { - L - ] D :
A i }A Q "‘4\/‘.
<+ ., 1 | h "'@éﬁ"
o T s s s s w91 M Che ﬂw
ﬁw’“f“‘au-
o i - r g 4 ’ 7
: - e
| P 3 1 Fi il 5 a a
{ { % B
(DeckUppersurface) (DeckBottomsurface)

Figure 4. Cracks on the top and bottom of Deck Specimen at the end of the test (Water Jet Repair Method)

~ South A-A North -

T « o _- E F
B et e R R I S ._--.__\____'_____ F O N r

~ West B-B East — Legend
After the test

L Ll A e A R R A
: : 7 Repair range
&, & Cutting Line

Figure 5. Cutting Surface Deck Specimen, A-A bridge axis direction, B-B bridge axis perpendicular direction

28



ISCSEE2025

eO-I-rU m 3'Y International Summit on Civil, Structural
Conferences & Expos and Environmental Engineering

July 21-22, 2025 | Frankfurt, Germany

Refarence:

[1] Toshihiko Nagatani, Takuya Harada, Toshiaki Mizobuchi, Shinya Watanabe, Durability evaluation on top sur-
face replacement method existing RC slab, Proceedings of ConMat’20 sixth International Conference on Con-
struction Materials, 2020.8.

[2] Nagatani T, Mizobuchi T and Hagihara Y, Fatigue durability of reinforced concrete bridge deck repair methods,
Proceedings of the Institution of Civil Engineers — Bridge Engineering, https://doi.org/10.1680/jbren.21.00034,
Vol.176,Issuel,March,2023,p2-12.

29




ISCSEE2025

eO-I-rU m 3 International Summit on Civil, Structural
and Environmental Engineering

July 21-22, 2025 | Frankfurt, Germany

Conferences & Expos

The Role of Smart Technologies in Shaping Sustainable and Smart
Cities

Umair Khalid
School of Computing and Engineering, University of West London, St. Mary Road, Ealing, London, United Kingdom

Abstract

This study examines the pivotal influence of smart technologies on urban planning and construction, emphasising
the evolution of smart cities and buildings. Employing a mixed-methods methodology, the research synthesises
quantitative data gathered through a structured survey of professionals within the UK construction sector with
qualitative insights. It delineates prevalent technologies, such as the Internet of Things (IoT), Artificial Intelligence
(AI), and smart grids, assessing their impact on enhancing urban efficiency, sustainability, and interconnectivity.
Additionally, the study investigates the prospective capabilities of nascent technologies, including 5G networks,
digital twins, and blockchain, providing a forward-thinking analysis of their potential to reshape urban landscapes.

Notwithstanding the opportunities these technologies present, the research identifies critical obstacles, such
as concerns over data privacy, elevated costs of implementation, and technical intricacies, which impede their
broad-scale adoption. The findings highlight the significant advantages, namely: enhanced sustainability, operati-
onal effectiveness, and improved quality of life, which validate sustained investment in smart technologies. The
study recommends strategic financial commitments, interdisciplinary collaboration, and a robust focus on ethical
considerations to fully realise the transformative potential of smart cities and buildings, thereby fostering innova-

tive and resilient urban ecosystems.

Keywords: Sustainability, Smart Cities, Sustainable buildings, Smart Technologies.
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Research on the Whole Process Management of Major Projects in the
Field of Ecological Environment

Zhenyu Dingl, Nuchao Xu,2,*
1Chinese Academy of Environmental Planning, Beijing 100041, China
2College of Water Sciences, Beijing Normal University, Beijing, 100875, China

Abstract

Major projects typically encompass, but are not limited to, infrastructure development, scientific and technologi-
cal innovation, livelihood security, ecological and environmental protection, and industrial development. These
initiatives hold significant strategic importance and profound impacts on the economic and social development
of a nation or region. The implementation of major ecological and environmental projects serves as a powerful
tool to advance the goals outlined in the 14th Five-Year Plan for ecological conservation, continuously improve
environmental quality, deepen the battle against pollution, and expand effective investment in the ecological and

environmental sector.

Reflecting on the evolution of major ecological and environmental projects, they exhibit distinct characteristics
of their times, demonstrating the critical role of engineering practices over the past five decades in achieving eco-
logical and environmental objectives across different periods. These efforts have also contributed to the gradual
formation and development of governance systems in the ecological and environmental field. Whole-process ma-
nagement of major projects represents a contemporary requirement for high-quality ecological and environmental

development, serving as a vital means to ensure project quality and effectiveness.

Under the overarching goal of building a Beautiful China, there is an urgent need to advance the high-quality
implementation of major projects. This requires strengthening the coordination and planning of ecological and
environmental initiatives, promoting whole-process management of major projects, and providing robust support
for achieving the objectives of the intensified battle against pollution.

Keywords: New Development Philosophy, Ecological Environment, Major Projects, Beautiful China.
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Building Decarbonization through Circular Economy:
A Co-Creative Design Strategy for Regenerative Architecture

Mauro Manca
1Energreen Design S.L., Spain

Abstract

The built environment is responsible for a significant share of global carbon emissions, resource extraction, and
waste generation. In this context, decarbonization cannot rely solely on operational energy efficiency—it must also
address material flows, construction methods, and end-of-life strategies. This presentation explore show the prin-
ciples of the circular economy can serve as a transformative framework for building decarbonization, grounded in

lifecycle thinking and implemented through a co-creative design approach.

Developed by Energreen Design, the methodology presented proposes as hift from linear and compliance-driven
design processes toward Co-Creative Sustainability: a collaborative, multidisciplinary, and iterative strategy that
prioritizes adaptability, material reuse, and embodied carbon reduction from the earliest project stages. Far from
being a parallel layer of analysis, sustainability becomes the structural core of the design, guiding spatial configu-

ration, material selection, and systems integration.

Through the analysis of emblematic case studies—including Bio Edificio Socrates (Viladecans),Eductrade Cuatro
Caminos, and Viu Sagrada Familia(Barcelona)—the session showcases tangible outcomes of circular constructi-
on. These include the use of dry-assembled structural systems, flexible interior layouts, and easily dismountable
mechanical installations, all contributing to reduced environmental impact and increased lifecycle value. Quanti-
tative data is presented to demonstrate reduction sinem bodied carbon(acrossA1-C4stages) and potential material
recovery value, illustrating how building scan be reconceived as material banks.

Moreover, the presentation highlights tools such as Circular Building Passports, lifecycle carbon analyses, and
disassembly audits to support traceability, performance monitoring, and in formed decision-making. It also con-
siders the economic and regulatory Implications of this approach in alignment with the EU Green Taxonomy and

emerging ESG frameworks.

By embracing co-creation, lifecycle intelligence, and circularity as core design principles, the proposed methodo-
logy not only enhances environmental outcomes but also generates economic and social value. The session aim
stop provide architects, engineers, and developers with action able strategies to lead the transition toward regene-

rative architecture and a truly decarbonized built environment.
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Fatigue Durability Evaluation Method for Prestressed Concrete Deck
Road Bridges

Toshihiko Nagatani'
Civil Engineering Department, Central Nippon Highway Eng. Tokyo Co., Ltd, Tokyo, Japan

Abstract

This study focuses on a performance evaluation method for fatigue durability of prestressed concrete decks of road
bridges. We propose a new performance evaluation method using wheel load running tests for PC decks used for
bridge deck replacement on expressways maintained by NEXCO in Japan, and this method is currently stipulated
as a required performance for the renewal work.

It was like to introduce some of the results of this research from previously published papers. 1) The first paper
[1] summarizes the results of previous studies and proposes a new direction in the evaluation of PC decks. 2) The
second paper [2] proposes a new method for calculating the fatigue strength of PC decks by conducting wheel load
running tests using a full-scale PC deck.

In renewal works of expressway bridges maintained by NEXCO, PC decks with PC steel members in the lateral
direction are adopted as the standard structure for replacement of steel bridge concrete decks. This report develops
a performance evaluation method for the fatigue strength of PC decks with fatigue durability of 100 years, and
introduces some of the contents of the study.

Keywords: Prestressed concrete deck, Fatigue durability, Wheel load running test, Repair method.

Steel Mein Girder

P=

fodat2a, x Ix 3+ A2 200 )x, )
+ fi2(b+2d)C,} -
+ filn _M,I (],,,ZC' _m,} (7

Figurel.Wheel load running test and Dynamic Model of Punching Shear Capacity
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Figure 2. Destruction properties of specimens after wheel load running test

3. Examination of SN Curve of PC Slab

With respect to the results of the wheel load running test of the five bodies shown in Table 1, the pushing shear load
bearing capacity Psx of the previous chapter was calculated. Then, the number of repetitions Neq converted to an
equivalent wheel load of 250 kN was calculated and displayed on the SN curve diagram in Figure2.This made it
possible to propose an SN curve equation(2)for estimating the fatigue durability of PC slabs.

Tablel.Psx Calculation results

Specimen BasicLoad | Compressi- PCSteel Psx ratio Fatigue
No. P on area Resistance (kN) P/Psx Life X N(cy-
(kKN Resistance (kN) cles)
(kN)

NEXCO-N2 450.0 421.1 98.6 519.7 0.866 1,261,389
NEXCO-N3 400.0 424.3 99.7 524.0 0.763 3,279,644
JASBC-L1 372.7 199.0 78.4 277.4 1.344 111,422
JASBC-N1 3923 236.9 115.1 352.0 1.114 116,112
PSM-M1 490.0 384.4 1334 517.8 0.946 266,371

*Here,the equivalent number of conversions of fatigue life N is the result of calculation with m=7.43,with basic load P as the maximum

load. (JASBC-L1, N1, PSM-M1: Reference)
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This study focused on the performance evaluation method of PC decks with prestress applied perpendicular to
the bridge axis, and conducted wheel load running tests to examine the method of evaluating fatigue durability.
As a result, the performance requirement for the precast PC decks after deck replacement was set to 100 years of
fatigue durability. From the experimental results, it was derived that the heavy load condition in the wheel load
running test is the loading condition that 100,000 repetitions is equivalent to 100 years when the equivalent wheel
load is 250 kN.

The results of this study are as follows:

(1) Based on the results of the punching shear failure in the wheel load running test, we proposed a punching shear
mechanical model and SN curve for fatigue strength calculation.

(2) We were able to propose test conditions for evaluating the 100-year equivalent fatigue durability of one-side
PC decks of road bridges.

Refarence:

[1] Toshihiko Nagatani, Fatigue strength of highway bridge PC slabs due to wheel loads, Proceedings of fib Sym-
posium 2017, Springer International Publishing AG 2018, DOI 10.1007/978-3-319-2 246

[2] Nagatani T, Shunngo Goto, Atsushi Homma, Fatigue Durability Evaluation Method for PC Slabs, Proceedings
of the fib Symposium China 222-24 November 2020, pp811-818
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Modeling the Discharge Capacity of the Tigris River Using HEC-
RAS: A Study of Manning’s Coefficient Calibration between Ali
Al-Garbi and Al-'Amarah Barrage

Havan H. Salman1 PhD, Maysam Qawmee Khalof2 MSc, Alauldeen Taher Najm3 MSc
1, 2, 3Irrigation Projects Operation and Maintenance Department, Ministry of water resources/Iraq, Baghdad, Iraq

Abstract

This study evaluates the discharge capacity of a 110-kilometer stretch of the Tigris River in southern Iraq, span-
ning from Ali Al-Garbi to the Al-‘Amarah Barrage. Accurate modeling of river flow and capacity is critical for
managing water resources, and in this context, Manning’s roughness coefficient (n) serves as a key parameter that
influences model precision. Here, the roughness coefficient is determined through calibration and verification pro-
cesses, essential for enhancing the fidelity of hydraulic simulations. In this research, Manning’s coefficient and the
current discharge capacity of the Tigris River are estimated using the HEC-RAS 6.1 hydraulic modeling software.
The model is calibrated against observed water levels recorded along the river reach, combined with correspon-
ding flow rates measured at the Ali Al-Garbi gaging station. During the calibration period, from April 1 to April
30, 2019, daily discharge measurements ranged from 790 to 470 m*/s. Additionally, the model’s accuracy is further
validated with separate datasets of water levels and discharge collected in February and May 2019.The calibrated
Manning’s n values for both the main channel and floodplain are 0.03, which yielded a high degree of agreement
between observed and simulated water levels and flow patterns along the river reach. Verification results were con-
sistent, confirming the model’s robustness and reliability in simulating river hydraulics for this section of the Tigris
River. The analysis concluded that the current discharge capacity of the Tigris River between Ali Al-Garbi and the
Al-Amarah Barrage is approximately 1,100 m*/s, a value that provides critical insight into the river’s capacity to
convey water in its current state.

Keywords: Open channel hydraulics, Manning’s roughness coefficient, Flow resistance, Tigris River, Discharge
capacity, Calibration, HEC-RAS modeling.
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Building Decarbonization through Circular Economy:
A Co-Creative Design Strategy for Regenerative Architecture

Mauro Manca
1Energreen Design S.L., Spain

Abstract

The built environment is responsible for a significant share of global carbon emissions, resource extraction, and
waste generation. In this context, decarbonization cannot rely solely on operational energy efficiency—it must also
address material flows, construction methods, and end-of-life strategies. This presentation explore show the prin-
ciples of the circular economy can serve as a transformative framework for building decarbonization, grounded in

lifecycle thinking and implemented through a co-creative design approach.

Developed by Energreen Design, the methodology presented proposes as hift from linear and compliance-driven
design processes toward Co-Creative Sustainability: a collaborative, multidisciplinary, and iterative strategy that
prioritizes adaptability, material reuse, and embodied carbon reduction from the earliest project stages. Far from
being a parallel layer of analysis, sustainability becomes the structural core of the design, guiding spatial configu-

ration, material selection, and systems integration.

Through the analysis of emblematic case studies—including Bio Edificio Socrates (Viladecans),Eductrade Cuatro
Caminos, and Viu Sagrada Familia(Barcelona)—the session showcases tangible outcomes of circular constructi-
on. These include the use of dry-assembled structural systems, flexible interior layouts, and easily dismountable
mechanical installations, all contributing to reduced environmental impact and increased lifecycle value. Quanti-
tative data is presented to demonstrate reduction sinem bodied carbon(acrossA1-C4stages) and potential material
recovery value, illustrating how building scan be reconceived as material banks.

Moreover, the presentation highlights tools such as Circular Building Passports, lifecycle carbon analyses, and
disassembly audits to support traceability, performance monitoring, and in formed decision-making. It also con-
siders the economic and regulatory Implications of this approach in alignment with the EU Green Taxonomy and

emerging ESG frameworks.

By embracing co-creation, lifecycle intelligence, and circularity as core design principles, the proposed methodo-
logy not only enhances environmental outcomes but also generates economic and social value. The session aim
stop provide architects, engineers, and developers with action able strategies to lead the transition toward regene-

rative architecture and a truly decarbonized built environment.
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Buckling Analysis of Cold-Formed Steel Channel Beams with Web
Openings Using a Hybrid Improved Element-Free Galerkin—Finite
Strip IEFG-FS) Method

Hamed Mousavil,*, Mukhallad Murad Obied2, Mojtaba Azhari3, Mohammad Mehdi Saadatpour3
1. Assistant Professor at Kermanshah University of Technology, Kermanshah, Iran

2. Assistant Lecturer at Al-Furat Al-Awsat Technical University, Technical Institute Kufa, Kufa, Iraq

3. Professor at Isfahan university of Technology, Isfahan, Iran

Abstract

The structural analysis of cold-formed steel (CFS) members with geometric discontinuities, such as web openings,
presents significant challenges due to the local effects they introduce and the limitations of traditional mesh-based
methods. In this study, a hybrid numerical approach is proposed, combining the Improved Element-Free Galerkin
(IEFG) method with the classical Finite Strip (FS) method to investigate the buckling behavior of CFS chan-
nel-section beams with web holes under bending loads.

The structure is partitioned into two sub-domains: regions containing openings are modeled using the IEFG me-
thod, which offers high accuracy in handling irregular geometries and stress concentrations, while the remaining
domain is analyzed using the FS method for its efficiency in modeling prismatic members. The coupling between
the two methods is achieved through Lagrange multipliers to ensure continuity of displacement and boundary
conditions across the interface.

Numerical results indicate that the proposed IEFG-FS method not only maintains high accuracy but also signi-
ficantly reduces computational effort up to 50% in some cases compared to conventional approaches. The study
further demonstrates that the presence of web openings leads to a notable reduction in the critical moment for
buckling, especially in local buckling modes. This reduction ranges approximately from 9% to 33% for local buc-
kling, and to a lesser extent for distortional and global modes. Additionally, it is found that transverse coupling of
FS strips to the meshfree domain improves the accuracy of results compared to longitudinal coupling.

Overall, the IEFG-FS approach offers a robust and efficient framework for the buckling analysis of perforated CFS
members, making it a valuable tool for structural engineers dealing with complex geometries and local instabili-

ties.

Keywords: Cold-formed steel (CFS) with web openings, Improved Element-Free Galerkin (IEFG), Finite Strip
Method (FSM), Lagrange multipliers.
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absorbers in steel frames. He began his academic journey with a B.Sc. in Civil Engineering from Razi University
in 2010, graduating as the third-ranked student.
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