Subject Title: Structural Dynamics and Substructure Testing
ROLE AND PURPOSE

This subject provides students with a conceptual framework for understanding the experimental techniques in civil engineering. It concerns the principles and practices of the novel real-time hybrid simulation method. It focuses on nurturing students’ abilities on the application of knowledge and skills of the experimental techniques. The subject is intended for the students who would conduct civil testing in the future， thus the teaching approach is direct and practical. 
LEARNING OUTCOMES

Upon successful completion of this subject, the students will be able to:

· Understanding the testing methods in civil engineering 

· Grasping the process of the real-time hybrid simulation
· Understanding the reasons why time delay existed in real-time hybrid simulation and the harm of the time delay in the test
· Understanding the integration algorithms and delay compensation method
· Understanding the future developments of the real-time hybrid simulation
Indicative Content

· Integration algorithms in structure dynamic analysis: Introducing the commonly used integration algorithms; the advantages and disadvantages of explicit integration algorithms and implicit integration algorithms; the relationship between discrete transfer function and integration algorithms
· Commonly used experimental techniques: Quasi-static testing method, quasi-dynamic testing method (hybrid simulation), shaking table testing method and real-time hybrid simulation
· The achievements for integration algorithms in real-time hybrid simulation: CR algorithm and HHT-( algorithm
· Delay compensation for actuator control: The principal of hydraulic; actuator; the effect of delay; commonly used delay compensation methods
· The future of real-time hybrid simulation
Learning and teaching Approach

The teaching approach emphasises on the application of knowledge and skill required in novel experimental techniques. Students are expected to adopt a practical and problem-solving approach in studying this subject. Lectures focus on the discussion of the principles of real time hybrid simulation, especially for integration algorithm and time delay.  
Lectures will be given by Prof Cheng Chen, who will deliver seminars, group discussion, case study, and presentation, where appropriate. The purpose is to encourage students to contribute their views and provide critical feedback in the discussion of real-time hybrid simulation. 
Students will be assessed on the basis of course work, e.g. individual assignments, group project reports and a final examination. The coursework assessment aims to evaluate students’ ability to apply principles, acquired knowledge and skills to investigate and explain issues in civil engineering though experimental techniques,; whilst the final examination is used to appraise students’ competence to demonstrate their comprehensive ability of the principles and practices of real-time hybrid simulation.

Indicative Reading
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