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Engineering Loads and Reliability-Based Design: A

Case Study on Wind Power Structures

Zeyu Wang
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Abstract: To address the challenges in the traditional teaching of the course Principles of Engineering Loads and
Reliability-Based Design—specifically, the disconnect between theory and engineering practice and the difficulty
students face in forming a systematic conceptual framework—this study employs wind power structures as a case-
driven teaching vehicle. The paper aims to deeply integrate abstract theoretical principles with concrete engineering
applications and to reconstruct the teaching content system accordingly. Teaching practice focuses on the characteristics
of wind power structures, systematically analyzing the statistical properties and combination methods of wind loads,
wave loads (for offshore wind power), and gravity loads. Using these as core cases, students are guided to apply reliability
theory in design analysis. Results from teaching practice demonstrate that case-based instruction grounded in wind
power structures effectively creates authentic engineering scenarios, stimulates student interest, and fosters a profound
understanding of the randomness of loads and the essence of reliability-based design. This approach enhances students’
ability to comprehensively apply knowledge and think innovatively when solving complex engineering problems, thereby
providing a practical pathway for curriculum reform aligned with the demands of modern engineering.
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