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DYNAMICS OF HUMAN BODY RESPONDING TO SHOCK-TYPE VERTICAL
WHOLE-BODY VIBRATION
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ABSTRACT

Impulsive excitation on vehicles produces shock-type vibration on the seat, usually which has major
frequencies and damping ratios dependent on the characteristics of the suspension, the tire, the seat cushion and so
on. The response of single degree of freedom model to a half-sine force input was considered as simple shock-type
vibration signal. The quasi-apparent-mass for fifteen subjects was obtained with the shock-type vibration generated
on the rigid seat, so its nonlinearity was found over 6.3 Hz according to the difference of magnitude of the shocks.
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Figure 1 Shocks having different damping ratios, but the
same nominal frequency and the same unweighted

vibration dose value.
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Figure 3 Unweighted VDV of all ‘test’ shocks delivered
to fifteen subjects (five magnitudes of acceleration at

sixteen frequencies, four damping ratios and one

reversed direction shock).
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Figure 4 Fourth root of the integral of the fourth power
of the mass-cancelled force of all the test shocks
delivered to fifteen subjects (five magnitudes of
acceleration at sixteen frequencies, four damping ratios
and one reversed direction shock; values differ due to
varying subject mass).
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Figure 5 Effect of magnitude on ‘quasi-apparent-
mass’ and ‘phase delay’ of shock (average value of
fifteen subjects at each frequency, four damping ratios
and a reversed direction shock).
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