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Abstract

The hi-tech industry is the important pillar of the economy of Taiwan.
The progress in technology usually results in strict request on vibration
control for the microelectronics fabrication facilities. Many hi-tech
factory buildings were built in Tawan inlast two decades. Although some
of design or consultant companiesin civil engineering have experienced
the construction of high-tech fabs in these years, these companies are still
not able to design the high-tech facilities alone. One of the main issues
that make those domestic consultant companies unable to complete the
whole design is the analysis of ambient vibration for the clean-room. The
clean-room design for vibration-sensitive instruments still depends on
foreign consultants.

As the construction for the building of Nationa Nano Device
Laboratories (NDL) was in progress, this work measured its ambient
vibrations in the various construction stages and in different locations.
The mat foundation decreases the ambient vibrations. A building acts like
a low-pass filter for the vibrations and further decreases the vibrations at
the basement. The operation of fans and other supporting equipment
considerably increases high-frequency vibrations. Findly, the natural
frequencies, damping ratios and mode shapes of the building are
identified via a sub-space method from the ambient vibration
measurement. The motions in two horizontal directions are strongly
coupled because of the structural un-symmetry of the building. Totally,
nine modes in horizontal motion and four vertical modes are identified.



