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This paper is entitled "Design and Development of Vibration Energy Harvesters using Tuned-Mass
Systems for Bridge Structures" and consisted of seven chapters.

In Chapter 1 "Introduction" the background, relative researches, purpose and objectives are described.
Nowadays, the application of continuous monitoring systems has attracted attention, however, due to the
critical problem of continuous power supply required for monitoring, effective maintenance management
has yet to be achieved. In this research, as one of the solutions, establishment of energy harvesting from
bridge vibrations is aimed and a power generator using tuned mass systems was developed.

In Chapter 2 "Investigation on Characteristics of Electro-Mechanical Systems", electro-mechanical
characteristics of a Tuned Mass Generator (TMG) were investigated. As a result, advantages of dual-mass
systems over single-mass systems were evaluated for power generation from vibrations of bridge
structures.

In Chapter 3 "Proposal of Tuning Design Method", a multi-physics parameter design method has been
developed to tune TMG. Results from parametric studies show that TMG requires a robustness for unsteady
bridge vibrations, accuracy of assembling TMG and tuning errors.

In Chapter 4 "Trial Applications of TMG to an Actual Bridge", a prototype TMG was developed and an
application procedure were considered. According to the experiments on an actual expressway bridge,
TMG can generate electric power efficiently, which has been difficult so far. In addition, a potential of the
efficiency enhancement of power generators was revealed.

In Chapter 5 "Efficiency Enhancement of Power Generators for Energy Harvesting", a structural design of
power generators has been considered for applying TMG to constructively use vibrations of bridge
structures. As a result of finite element analysis, an effective structural design of a power generator has
been proposed.

In Chapter 6 "Proposal of Uses of the Developed Energy Harvesting System", the performance of
harvesting energy was demonstrated from experiments on the existing bridge. In addition, it was attempted
to supply the harvested electric energy to a monitoring system of a bridge structure.

In Chapter 7 "Conclusions", the results of each chapter are summarized. Recommendations for an efficient

energy harvesting system and practical use of the developed TMG are proposed.
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