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Optimization of Dynamic Absorbers of Tunnel Boring Machines
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Abstract : Vibration response of a Tunnel Boring Machine (TBM) in a tunneling engineering was measured. The
results showed that there was an intensive vibration response of the TBM during the tunnel boring process and a distinct
peak value of the vibration acceleration response of the principal girder near 15 Hz frequency. In order to suppress the
vibration of the TBM, a measure using dynamic vibration absorbers (DVA) was proposed. To ensure the vibration reduction
effectiveness of the DVA, a sufficiently large additive mass was necessary for the traditional DVA design. Unfortunately, this
was impossible due to the tremendous mass of the TBM and very limited available space for DVA installation. In this work,
a new DVA design was proposed where the additive mass was amplified by a leverage mechanism. The dynamic equations
for the TBM with the new DVA were developed, and the frequency response function was obtained. Furthermore, the
stiffness and damping parameters of the proposed DVA were optimized using fixed- point design theory. Finally, the
performances of the new DVA and the traditional DVA were compared mutually. It is shown that the new DVA performs
much better than the traditional ones in vibration reduction of the TBM system.

Key words : vibration and wave ; tunnel boring machines (TBM) ; dynamic vibration absorber ; leverage principle ;
mass amplification effect ; fixed-point design theory
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