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Course Introduction

The global construction industry is actively seeking innovative solutions to reduce its environmental impact
and enhance sustainability. Traditional construction materials often rely on resource-intensive
manufacturing processes, contributing significantly to carbon emissions and waste generation. Bio-
engineered construction materials represent a revolutionary paradigm shift, leveraging biological processes
and renewable resources to create high-performance, environmentally friendly alternatives. These materials
offer immense potential for decarbonizing the built environment, promoting circular economy principles, and
developing infrastructure that is not only resilient but also regenerative. As the demand for greener
buildings and infrastructure grows, understanding the science, application, and benefits of these cutting-
edge materials is becoming essential for forward-thinking civil engineering and construction professionals.
Training Course on Bio-Engineered Construction Materials is meticulously designed to equip participants
with advanced knowledge and practical skills in the development, characterization, and application of bio-
engineered construction materials. Participants in this course will delve deep into the principles behind bio-
engineering for construction, exploring a wide array of materials such as mycelium-based composites,
bacterial concrete, algae-based products, and engineered wood. The curriculum will cover the biological
processes involved, material properties, performance characteristics, and life cycle environmental benefits
compared to conventional materials. Through a blend of theoretical instruction, hands-on laboratory
simulations (conceptual), and in-depth case studies of real-world applications, attendees will develop the
expertise to evaluate the suitability of bio-engineered materials for specific projects, understand their
manufacturing processes, and navigate the challenges and opportunities associated with their adoption.
This course is indispensable for engineers, architects, material scientists, and sustainability consultants
committed to driving innovation and sustainability in the construction sector. By mastering the principles
and practices of bio-engineered construction materials, professionals can lead the transformation towards a
truly sustainable and biologically inspired built environment.



Programme Curriculum

Training Course on Bio-Engineered Construction Materials
Introduction

The global construction industry is actively seeking innovative solutions to reduce its environmental impact and
enhance sustainability. Traditional construction materials often rely on resource-intensive manufacturing
processes, contributing significantly to carbon emissions and waste generation. Bio-engineered construction
materials represent a revolutionary paradigm shift, leveraging biological processes and renewable resources to
create high-performance, environmentally friendly alternatives. These materials offer immense potential for
decarbonizing the built environment, promoting circular economy principles, and developing infrastructure that
is not only resilient but also regenerative. As the demand for greener buildings and infrastructure grows,
understanding the science, application, and benefits of these cutting-edge materials is becoming essential for
forward-thinking civil engineering and construction professionals. Training Course on Bio-Engineered
Construction Materials is meticulously designed to equip participants with advanced knowledge and practical
skills in the development, characterization, and application of bio-engineered construction materials.

Participants in this course will delve deep into the principles behind bio-engineering for construction, exploring a
wide array of materials such as mycelium-based composites, bacterial concrete, algae-based products, and
engineered wood. The curriculum will cover the biological processes involved, material properties, performance
characteristics, and life cycle environmental benefits compared to conventional materials. Through a blend of
theoretical instruction, hands-on laboratory simulations (conceptual), and in-depth case studies of real-world
applications, attendees will develop the expertise to evaluate the suitability of bio-engineered materials for
specific projects, understand their manufacturing processes, and navigate the challenges and opportunities
associated with their adoption. This course is indispensable for engineers, architects, material scientists, and
sustainability consultants committed to driving innovation and sustainability in the construction sector. By
mastering the principles and practices of bio-engineered construction materials, professionals can lead the
transformation towards a truly sustainable and biologically inspired built environment.

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

Define the fundamental concepts of bio-engineering and their application in construction materials.
Analyze the environmental benefits and life cycle impacts of bio-engineered construction materials.
Understand the biological processes involved in the creation of various bio-engineered materials.
Evaluate the properties and performance characteristics of mycelium-based composites for construction.
Explore the mechanisms and applications of bacterial concrete for self-healing and durability.
Investigate the potential of algae-based materials and other bio-polymers in building components.
Assess advanced engineered wood products and their role in sustainable construction.

Identify innovative uses of agricultural waste and by-products in bio-engineered materials.

Formulate strategies for the design and manufacturing of bio-engineered construction elements.

© NG~ wWDNPRE

=
o

Understand the challenges and opportunities in scaling up bio-engineered material production.

. Evaluate the regulatory landscape and certification pathways for bio-engineered materials.

. Analyze case studies of successful applications of bio-engineered materials in infrastructure and
buildings.
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. Drive research, development, and adoption of bio-engineered materials within their organizations.



Target Audience

This course is essential for professionals seeking to advance their knowledge in bio-engineered construction
materials:

Civil Engineers: Interested in innovative and sustainable material solutions.

Material Scientists: Focusing on bio-based and bio-inspired materials.

Architects & Designers: Integrating cutting-edge sustainable materials into designs.

Construction Managers: Exploring new materials and methods for sustainable projects.

Environmental Consultants: Specializing in sustainable construction and material impacts.
Researchers & Academics: Studying advanced materials and bio-engineering for the built environment.
Product Developers: Working on new sustainable construction products.
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Policy Makers: Developing regulations and incentives for bio-based materials.
Course Duration

10 Days

Course Modules

Module 1: Introduction to Bio-Engineering and Sustainable Materials

¢ Define bio-engineering and its relevance to construction.
Explore the concept of bio-inspired and bio-fabricated materials.
Discuss the drivers for adopting bio-engineered solutions in construction.

Overview of the environmental benefits and challenges of these materials.

Introduce the principles of circularity and regeneration in material design.
Module 2: Mycelium-Based Composites

e Understand the biology of fungi and mycelium growth.
Explore the process of growing mycelium into building blocks and insulation.

Analyze the mechanical, thermal, and acoustic properties of mycelium composites.

Discuss applications in non-load-bearing structures, insulation, and acoustic panels.

Examine the scalability and commercialization potential of mycelium materials.
Module 3: Bacterial Concrete and Self-Healing Materials

e Learn the principles of microbial-induced calcium carbonate precipitation (MICP).
Understand how bacteria can heal cracks in concrete.

Explore different types of self-healing concrete using biological agents.

Discuss the durability enhancement and extended lifespan provided by bacterial concrete.
Analyze the challenges and future prospects of bio-healing concrete.

Module 4: Algae-Based Materials and Bio-Polymers

¢ Investigate the potential of algae as a sustainable raw material for construction.
Explore the production of bio-polymers (e.g., PHA, PLA) from algae and other biomass.
Discuss applications in bioplastics for insulation, coatings, and structural components.

Understand the carbon sequestration potential of algae-based materials.

Examine the energy and water requirements for algae cultivation for material production.

Module 5: Advanced Engineered Wood Products



Review the environmental benefits of wood as a renewable resource.

Explore Cross-Laminated Timber (CLT), Glued Laminated Timber (Glulam), and Laminated Veneer
Lumber (LVL).

Discuss the structural performance and fire resistance of mass timber products.

Understand the carbon sequestration capabilities of engineered wood in buildings.

¢ Analyze the design and construction considerations for mass timber structures.

Module 6: Bio-Adhesives and Natural Fiber Reinforcement

e Explore bio-based adhesives and binders as alternatives to synthetic resins.

e Understand the properties and applications of natural fibers (e.g., hemp, flax, jute, bamboo) in
composites.

e Discuss the use of natural fibers for reinforcement in concrete and polymer matrices.

e Examine the durability and moisture resistance challenges of natural fiber composites.

e Analyze the life cycle impacts of natural fiber cultivation and processing.

Module 7: Agricultural Waste and By-Product Utilization

¢ Identify various agricultural wastes (e.qg., rice husk, bagasse, straw) with construction potential.
Explore processes for converting agricultural waste into building materials (e.g., insulation, panels).

Discuss the benefits of waste valorization for rural economies and environmental impact.
Understand the challenges of consistency and processing agricultural waste.
Analyze case studies of successful agricultural waste-based construction materials.

Module 8: Bio-Inspired Design and Biomimicry in Materials

¢ Introduce the concept of biomimicry and its application to material science.

e Explore how natural structures inspire new material designs (e.g., bone, shell, spider silk).
¢ Discuss the development of self-assembling and adaptive materials.

e Understand the principles of hierarchical structuring in biological materials.

e Examine the potential for multi-functional bio-inspired construction materials.

Module 9: Durability and Performance of Bio-Engineered Materials

Assess the long-term durability of bio-engineered materials in various environments.

Understand degradation mechanisms (e.g., moisture, biological attack) and mitigation strategies.
Discuss testing standards and performance validation for novel bio-materials.

Explore methods for enhancing the resistance of bio-materials to fire and pests.

¢ Analyze the maintenance requirements and end-of-life considerations for bio-engineered structures.

Module 10: Manufacturing and Scalability of Bio-Engineered Materials

e Examine different manufacturing processes for bio-engineered construction materials.
Discuss the challenges and opportunities in scaling up production from lab to industrial scale.
Understand quality control and standardization for new material types.

Explore the role of automation and advanced manufacturing in bio-fabrication.

Analyze the supply chain development for bio-based raw materials.

Module 11: Policy, Standards, and Certifications for Bio-Materials

e Review existing and emerging policies supporting bio-based and circular materials in construction.
¢ Discuss the development of new standards and building codes for novel bio-engineered materials.



o Explore green building certifications (e.g., LEED, BREEAM) and their recognition of bio-materials.

e Understand environmental product declarations (EPDs) and health product declarations (HPDs) for bio-
materials.

¢ Analyze the role of government incentives and public procurement in driving adoption.

Module 12: Case Studies and Future of Bio-Engineered Construction

e Analyze successful global case studies of buildings and infrastructure using bio-engineered materials.

Discuss emerging research areas and breakthrough innovations in bio-material science.

Explore the potential of genetic engineering and synthetic biology in material creation.

Examine the role of digital fabrication and 3D printing with bio-materials.

Identify future challenges and opportunities for bio-engineered materials in achieving a regenerative built
environment.

Training Methodology

¢ 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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Upcoming Scheduled Sessions

Start Date

10 Aug 2026

17 Aug 2026

24 Aug 2026

31 Aug 2026

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date Location
21 Aug 2026 Online
28 Aug 2026 Online
04 Sep 2026 Online
11 Sep 2026 Online
18 Sep 2026 Online
25 Sep 2026 Online
02 Oct 2026 Online
09 Oct 2026 Online

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Price

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com
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