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A Study on Dynamic Response Characteristics of Seating Human Body
Exposed to Vertical Vibration
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Abstract

Dynamic characteristics of seated human body were investigated by measuring apparent masses of eight different

seating subjects exposed to vertical vibration.

Two types of vibration signals - one is random signals over 1 to 30Hz

having flat spectral density and the other is signals measured on seat rail in passenger car under driving conditions -

were employed.
vibration signals.

It was found that the apparent masses are highly dependent on vibration level rather than type of the
Based on the apparent mass measurements, a mathematical model of the human body in seating

posture was developed by using genetic algorithm. Three-degree-of-freedom model was satisfactory in describing

apparent mass of seated human body.
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Fig.2.1 Spring-mass-damper system with base excitation
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Fig.2.2 Experiment set-up for measurement of apparent
mass of seated human body
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Table 2.1 Height and weight for eight subjects

Subjects height(cm) weight(kg)

A 175 72

B 171 55

C 170 78

D 178 60

E 178 71

F 173 55

G 174 65

H 181 99
Mean(std) 175(3.78) 69.38(14.5)
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Table 2.2 Acceleration levels measured on seat rail of
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1 2 3 4 5

S0km/h, concrete | 0.8618 | 0.9311 | 1.0529 | 0.9705 | 1.0411

90km/h, asphalt | 0.3860 | 0.6851 | 0.7937 [ 0.7026 | 0.9472
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Fig.2.6 Normalized apparent mass of subjects
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Fig.2.7 Apparent mass for various acceleration levels(0.5,
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