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Course Introduction

The civil engineering sector faces an unprecedented challenge: to meet the demands of a growing global
population while simultaneously mitigating its environmental footprint. Traditional construction practices,
heavily reliant on resource-intensive materials like conventional concrete and steel, contribute significantly
to greenhouse gas emissions, waste generation, and the depletion of natural resources. As the world shifts
towards a more sustainable future, there is a critical imperative for civil engineers to adopt advanced
knowledge and practical skills in the selection, application, and innovation of sustainable materials. Training
Course on Sustainable Materials in Civil Engineering is meticulously designed to equip participants with the
comprehensive understanding and cutting-edge techniques required to integrate sustainability principles
into every facet of civil engineering projects, from conceptualization and design to construction and
maintenance. This course will delve into the latest advancements in sustainable materials, exploring their
properties, performance characteristics, and environmental benefits. Participants will engage with topics
such as low-carbon concretes, recycled aggregates, bio-based materials, and smart materials for enhanced
durability and reduced environmental impact. Through a blend of theoretical instruction and practical case
studies, attendees will learn how to evaluate the life cycle assessment (LCA) of materials, optimize material
use for reduced waste, and implement innovative construction methodologies that promote resource
efficiency. The program aims to foster a deep understanding of the regulatory landscape and industry best
practices for sustainable construction, empowering civil engineering professionals to lead the transition
towards a more environmentally responsible and resource-efficient built environment. By the end of this
course, participants will be proficient in selecting, specifying, and managing sustainable materials to create
resilient, high-performance, and ecologically sound infrastructure.
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Training Course on Sustainable Materials in Civil Engineering (Advanced)
Introduction

The civil engineering sector faces an unprecedented challenge: to meet the demands of a growing global
population while simultaneously mitigating its environmental footprint. Traditional construction practices, heavily
reliant on resource-intensive materials like conventional concrete and steel, contribute significantly to
greenhouse gas emissions, waste generation, and the depletion of natural resources. As the world shifts
towards a more sustainable future, there is a critical imperative for civil engineers to adopt advanced knowledge
and practical skills in the selection, application, and innovation of sustainable materials. Training Course on
Sustainable Materials in Civil Engineering is meticulously designed to equip participants with the
comprehensive understanding and cutting-edge techniques required to integrate sustainability principles into
every facet of civil engineering projects, from conceptualization and design to construction and maintenance.

This course will delve into the latest advancements in sustainable materials, exploring their properties,
performance characteristics, and environmental benefits. Participants will engage with topics such as low-
carbon concretes, recycled aggregates, bio-based materials, and smart materials for enhanced durability and
reduced environmental impact. Through a blend of theoretical instruction and practical case studies, attendees
will learn how to evaluate the life cycle assessment (LCA) of materials, optimize material use for reduced waste,
and implement innovative construction methodologies that promote resource efficiency. The program aims to
foster a deep understanding of the regulatory landscape and industry best practices for sustainable
construction, empowering civil engineering professionals to lead the transition towards a more environmentally
responsible and resource-efficient built environment. By the end of this course, participants will be proficient in
selecting, specifying, and managing sustainable materials to create resilient, high-performance, and
ecologically sound infrastructure.

Course Objectives
Upon completion of this course, participants will be able to:

1. Analyze the environmental impacts of conventional civil engineering materials and processes.

. ldentify and evaluate various types of sustainable materials for civil engineering applications.
Apply principles of Life Cycle Assessment (LCA) to compare the environmental performance of
materials.

Design concrete mixes incorporating supplementary cementitious materials and recycled aggregates.
Understand the properties and applications of bio-based and natural fibers in construction.

Explore innovative uses of recycled and waste materials in infrastructure projects.

Assess the durability and long-term performance of sustainable materials under various conditions.
Formulate strategies for reducing material consumption and construction waste.

Integrate sustainable material selection into project specifications and procurement processes.

10. Evaluate the economic viability and cost-effectiveness of sustainable material alternatives.

11. Understand relevant standards, certifications, and policies governing sustainable construction.

12. Develop comprehensive material management plans for sustainable civil engineering projects.

13. Drive innovation in sustainable material research and development within their organizations.
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Target Audience

This course is essential for professionals seeking to advance their expertise in sustainable materials within civil
engineering:



Civil Engineers: Involved in design, construction, and project management.

Structural Engineers: Focusing on material selection for structural integrity and sustainability.
Environmental Engineers: Specializing in sustainable development and resource management.
Architects & Urban Planners: Integrating sustainable materials into building and urban design.
Construction Managers: Overseeing material procurement and waste reduction on site.
Researchers & Academics: Focusing on advanced materials and sustainable construction.
Policy Makers & Regulators: Developing standards and incentives for green building.

Material Scientists: Interested in the application of new materials in civil engineering.
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Course Duration

10 Days

Course Modules

Module 1: Foundations of Sustainable Civil Engineering Materials

o Define sustainability principles in the context of civil engineering.
Analyze the environmental footprint of traditional construction materials.
Introduce concepts of circular economy and industrial ecology in materials.

Overview of global trends and drivers for sustainable material adoption.

Discuss the role of civil engineers in promoting sustainable practices.
Module 2: Life Cycle Assessment (LCA) for Material Selection

e Understand the methodology and stages of Life Cycle Assessment (LCA).
e Learn to interpret Environmental Product Declarations (EPDs) for materials.

Apply LCA tools and software for material comparison and selection.

Identify hotspots and areas for improvement in material life cycles.

Discuss the limitations and challenges of conducting comprehensive LCAs.
Module 3: Advanced Sustainable Concrete Technologies

o Explore supplementary cementitious materials (SCMs) like fly ash, slag, and silica fume.

Design high-performance concrete mixes with reduced cement content.
Investigate geopolymers and alkali-activated materials as cement alternatives.
Understand the use of recycled concrete aggregates (RCA) in new concrete.
Discuss self-healing and self-compacting concrete with sustainable additives.

Module 4: Recycled and Waste Materials in Construction

e Examine the application of recycled plastics in asphalt and concrete.

e Learn about the use of industrial by-products (e.qg., blast furnace slag, red mud).
e Discuss innovative uses of construction and demolition waste (CDW).

Explore the potential of waste tires and glass in civil engineering applications.
Analyze case studies of successful waste material integration in projects.

Module 5: Bio-Based and Natural Fiber Materials

e Understand the properties and benefits of timber and engineered wood products.
e Explore the use of bamboo as a sustainable structural material.
e Discuss natural fibers (e.g., hemp, flax, jute) for reinforcement in composites.



¢ Investigate bio-adhesives and bio-binders for construction applications.
e Examine the potential of mycelium-based materials and other bio-fabricated solutions.

Module 6: Sustainable Steel and Other Metals

Analyze methods for reducing the carbon footprint of steel production.
Discuss the role of recycled steel in sustainable construction.
Explore alternative metals and alloys with lower environmental impact.

Understand corrosion protection strategies for extended material life.
e Examine the principles of design for deconstruction and material recovery.

Module 7: Sustainable Pavement Materials and Technologies

e Explore warm mix asphalt (WMA) and perpetual pavements for energy savings.

Discuss the use of recycled asphalt pavement (RAP) and recycled asphalt shingles (RAS).
Investigate porous pavements for stormwater management and urban heat island mitigation.
Understand the application of ground tire rubber (GTR) in asphalt mixes.

Examine bio-binders and other sustainable alternatives for road construction.

Module 8: Smart and Advanced Materials for Durability and Resilience

e Introduce self-sensing and self-healing materials for infrastructure monitoring.
Explore phase change materials (PCMs) for thermal regulation in buildings.
Discuss photocatalytic materials for air purification and self-cleaning surfaces.
Understand the application of nanotechnology in enhancing material properties.
Examine advanced composites for lightweight and high-strength applications.

Module 9: Material Performance, Durability, and Longevity

e Assess the long-term performance and durability of sustainable materials.
Understand degradation mechanisms and methods for material protection.
Discuss accelerated aging tests and predictive modeling for material lifespan.
Explore strategies for extending the service life of infrastructure assets.
Analyze the relationship between material choice and infrastructure resilience.

Module 10: Material Optimization and Waste Reduction Strategies

o Implement design for deconstruction and material reuse principles.

Develop strategies for on-site waste segregation and recycling.
Utilize Building Information Modeling (BIM) for material quantity take-offs and optimization.
Discuss lean construction principles for minimizing material waste.

Explore innovative construction techniques that reduce material consumption.
Module 11: Policies, Standards, and Certifications for Sustainable Materials

e Review national and international policies promoting sustainable construction.

Understand relevant industry standards and specifications for green materials.
Discuss green building certification systems (e.g., LEED, BREEAM, Green Star).
Explore environmental labeling and product declarations for material transparency.

Analyze the role of government incentives and regulations in material adoption.

Module 12: Case Studies and Future Trends in Sustainable Materials



Analyze successful global case studies of sustainable material implementation in civil engineering.
Discuss emerging research areas and breakthrough innovations in material science.

Explore the potential of additive manufacturing (3D printing) in sustainable construction.

Examine the role of digital twins and Al in optimizing material use and performance.

Identify future challenges and opportunities for sustainable materials in a circular economy.

Training Methodology

o Interactive Workshops: Facilitated discussions, group exercises, and problem-solving activities.

e Case Studies: Real-world examples to illustrate successful community-based surveillance practices.

e Role-Playing and Simulations: Practice engaging communities in surveillance activities.

e Expert Presentations: Insights from experienced public health professionals and community leaders.

e Group Projects: Collaborative development of community surveillance plans.

e Action Planning: Development of personalized action plans for implementing community-based
surveillance.

e Digital Tools and Resources: Utilization of online platforms for collaboration and learning.

e Peer-to-Peer Learning: Sharing experiences and insights on community engagement.

e Post-Training Support: Access to online forums, mentorship, and continued learning resources.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

e Participants must be conversant in English.

e Upon completion of training, participants will receive an Authorized Training Certificate.

e The course duration is flexible and can be modified to fit any number of days.

e Course fee includes facilitation, training materials, 2 coffee breaks, buffet lunch, and a Certificate upon
successful completion.

e One-year post-training support, consultation, and coaching provided after the course.

e Payment should be made at least a week before the training commencement to FINESKILL TRAINING
CENTER account, as indicated in the invoice, to enable better preparation.
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Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200
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