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ABSTRACT

Smart structural systems refer to structural systems integrated with sensing, data processing, control
and energy dissipation devices. These systems are adaptive to the change in external operating
conditions and their important applications can be found in natural hazard mitigation. The past decade
has seen a growing use of smart structural technologies in civil engineering structures around the world.
Currently, the research and development activities in the field of smart structures for civil
infrastructures are focused on the structural health monitoring, local identification and damage
prognosis. Further, structural control is the second field of application for smart structural technologies.
Generally, modern structural health monitoring hardware systems consist of sensors, a data acquisition
and processing block, a communication item and a main computer center. The integrated product is
composed of the following three items: a distributed sensing system able to monitor the structural
response, actuators able to modify structural properties, and control units able to realize a pre-designed
strategy. Besides, smart structural technologies include not only the hardware devices but also the
accompanying software tools, realizing smart strategies of structural monitoring and control. Signal
processing and computation are crucial elements in the implementation and operation of any damage
identification system. The generic system requires the availability of appropriate signal processing
technology to extract features from different types of sensors and to translate this information into a
diagnosis of location and severity of damage. A challenging problem in structural health monitoring and
control is to determine the damage prognosis model. In this presentation the following research topics
in relation to the development of smart structures are discussed: (a) development of smart sensing
systems and smart control devices, (b) development of the methodology for the identification of
complex input force directly from structural vibration measurement, (c) development of algorithms for
detecting structural damage from stochastic response data, either fully or partially measured, and (d)
development of damage detection techniques using data-driven subspace identification and finite
element model updating. Examples using NCREE (Taiwan) shaking table tests to verify the developed
algorithms and devices will be introduced.
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