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Natural Characteristics and Sensitivity of TBM Cutterhead
System with Multi-degree-of-freedom Coupling
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Abstract; A multi-degree-of-freedom coupling dynamic model with translation-rotation-bending
directions of a TBM cutterhead system was established with considering time-varying meshing
stiffness, bearing stiffness, transmission errors and damping, etc. Based on parameters of an
actual project, the natural frequencies and corresponding vibration modes were calculated. The
influence of natural frequencies and sensitivities with respect to system parameters were
investigated. The results showed that the low natural frequencies are 57 and 61 Hz, respectively.
The natural vibration modes are pinions-motors rotational mode and translational-overturning
coupled mode of cutterhead with inner ring gear correspondingly. Meanwhile, the sensitive range
of tangential stiffness about cutterhead pieces is 3 ~4 GN/m and the mass sensitive range is 19 ~
23 t, respectively.
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Fig. 1 Components of TBM cutterhead system

HFEPSHTR LT TBM kX ] &
ARG ARG oh f s o S H G 3
FI2ERERINE 3 B, HoAy A R RIE L 2%

B2 JI&SMEN
Fig. 2 Structure of TBM split-cutterhead

3 TBM IERGLTHBE I N1 FEE
Fig. 3 Bend-torsion coupled dynamic model
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Table 1 Basis parameters of cutterhead system
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Fig. 4 Vibration modes of cutterheader system
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Fig. 5 Natural frequency versus tangential
stiffness of cutterhead pieces
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