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Construction Robotics and Automation Training Course

Description

ntroduction:

The construction industry is rapidly evolving with the integration of robotics and automation
technologies, offering innovative solutions to improve productivity, safety, and precision. This 5-day
course provides an introduction to the role of robotics and automation in construction, exploring the key
technologies, applications, and benefits of automation in building and infrastructure projects.
Participants will learn about the different types of robots, automated machinery, and digital tools that
are reshaping the construction landscape. By the end of the course, participants will be equipped with
the knowledge to implement and manage robotics and automation in their construction projects.

Objectives:

By the end of this course, participants will:

1. Understand the fundamental principles of construction robotics and automation technologies.

2. Learn about different types of construction robots, including drones, 3D printers, and autonomous
machinery.

3. Explore the applications of robotics and automation in construction, from building fabrication to
site monitoring.

4. Gain knowledge of the benefits and challenges of integrating automation into construction

workflows.

Understand the role of digital tools, such as BIM and Al, in supporting construction automation.

Be prepared to incorporate robotics and automation into their own construction projects to

improve efficiency and reduce costs.

o 0

Who Should Attend:

This course is suitable for professionals in the construction industry, including:

e Construction Managers and Supervisors

Engineers (Civil, Mechanical, Electrical)

Architects and Designers

Project Managers and Estimators

Robotics Engineers and Technicians

Construction Consultants and Contractors

Anyone interested in exploring the future of construction through robotics and automation
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Course Outline:
Day 1: Introduction to Robotics and Automation in Construction

e Session 1: Overview of Robotics and Automation in Construction
o Definition and Scope of Construction Robotics and Automation
o The Evolution of Robotics in the Construction Industry
o Key Drivers of Change: Efficiency, Safety, Precision, and Sustainability
e Session 2: Types of Construction Robots and Automated Machinery
o Drones: Aerial Monitoring and Surveying
o Autonomous Construction Vehicles: Excavators, Bulldozers, and Haulers
o 3D Printing: Materials, Techniques, and Applications in Building Construction
e Session 3: Key Technologies Supporting Robotics in Construction
o The Role of Artificial Intelligence (Al) and Machine Learning
o The Internet of Things (IoT) in Construction Robotics
o BIM (Building Information Modeling) Integration with Automation
e Activity: Group Discussion 4?? Identifying the Most Promising Applications of Robotics in
Construction

Day 2: Robotics Applications in Construction Processes

e Session 1: Robotic Construction Machines for Earthworks
o Autonomous Excavators, Bulldozers, and Graders
o Benefits of Automation in Site Preparation and Earthmoving
o Case Study: Implementation of Autonomous Equipment in Large-Scale Projects
e Session 2: Robotic 3D Printing in Construction
o Introduction to 3D Printing: Materials and Methods
o Applications of 3D Printing in Building Construction: Walls, Structures, and Custom Parts
o Design Considerations and Challenges for 3D-Printed Buildings
e Session 3: Robotic Assistance in Building Assembly
o Robotic Arms and Automated Assemblers for Construction Tasks
o Robotics in Concrete Pouring, Masonry, and Prefabrication
o Real-World Examples: Robotic Bricklaying, Automated Welding, and More
e Activity: Hands-on Workshop &?? Exploring 3D Printing Techniques for Construction

Day 3: Site Monitoring and Data Collection with Robotics

e Session 1: Drones in Construction
o Role of Drones for Aerial Surveying, Site Monitoring, and Mapping
o Drones for Quality Control: Identifying Site Issues and Progress Monitoring
o Integrating Drone Data into Project Management Software (e.g., BIM)
e Session 2: Autonomous Site Monitoring Systems
o Robotics for Real-Time Site Monitoring and Hazard Detection
o The Use of Sensors and Cameras in Autonomous Inspection
o Drones and Robots for Structural Health Monitoring
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e Session 3: Data Analytics in Robotics

o Using Data from Robotics for Project Optimization and Decision-Making

o Machine Learning Algorithms for Predictive Analytics in Construction

o Leveraging Data from Automation to Improve Construction Schedules and Budgets
e Activity: Case Study a?? Using Drones for Site Monitoring and Data Collection

Day 4: Safety and Efficiency in Robotics and Automation

e Session 1: Improving Construction Site Safety with Robotics
o Robotics for Hazardous Material Handling and Toxic Environments
o Automated Safety Inspections and Site Surveillance
o Robotics for Worker Safety: Wearables and Autonomous Exoskeletons
e Session 2: Optimizing Construction Efficiency through Automation
o Automation in Material Handling: Delivery, Sorting, and Placement
o Robotic Assistance in Assembly Line Construction and Prefabrication
o Reducing Construction Time and Labor Costs through Robotics
e Session 3: Challenges and Limitations of Construction Robotics
o Cost of Implementing Robotics: Capital Investment vs. Long-Term Savings
o Overcoming Resistance to Change: Worker Training and Adoption
o Regulatory and Safety Challenges for Robotics in Construction
e Activity: Group Exercise a?? Designing a Safety Strategy for Integrating Robotics into a
Construction Project

Day 5: The Future of Robotics and Automation in Construction

e Session 1: Trends in Robotics and Automation Technologies
o The Future of Autonomous Construction Vehicles and Drones
o Advancements in 3D Printing and Robotics for Building Materials
o The Impact of Artificial Intelligence and Augmented Reality (AR) on Construction Robotics
e Session 2: Sustainability and Green Construction with Robotics
o Reducing Waste and Energy Consumption through Automation
o Robotics for Sustainable Building Construction: Recycled Materials and Resource Efficiency
o Eco-Friendly Construction Practices Supported by Robotics
e Session 3: Preparing for the Future of Construction Robotics
o Building a Roadmap for Implementing Robotics in Construction Projects
o Skills and Training for the Future Workforce
o Preparing for Industry 4.0: The Role of Robotics and Automation in Transforming
Construction
e Activity: Final Discussion 4?7 ldentifying Opportunities for Robotics Integration in Your Own
Projects

Course Delivery:

¢ Interactive Lectures: In-depth exploration of robotics, automation, and relevant technologies in
construction.
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e Hands-on Workshops: Practical activities, such as operating 3D printing technology and
exploring drone operations.

e Case Studies: Real-world examples of construction projects where robotics and automation have
been implemented successfully.

e Group Projects: Collaborative problem-solving exercises focused on applying robotics and
automation to construction projects.

¢ Site Visits (Optional): If feasible, a visit to a construction site using robotics and automation
technologies.
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