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Table 1

the effect of seismic wave frequency on the system

vibration under the smooth — riding surface ( m/s”)

Dominant frequency ( time) 4 2 1 2/3 172

Bod Maximum 4.73  3.78 2.83 3.11 2.85

o Root mean square value 0.53 0.97 1.14 1.08 0.94

. Maximum 3.37  4.17 4.02 4.66 4.05
Vehicle

Root mean square value 0.47 0.91 1.81 2.10 1.64

Road Maximum 5.22 3.83 2.73 2.76 2.78

R2 A FAFEEE MUERITEN RERIIHID (n/s’)

Table 2

the effect of seismic wave frequency on the system

vibration under A grade uneven pavement(m/s”)

Dominant frequency ( time) 4 2 1 2/3 1/2
Bod Maximum 4.79  3.97 3.3 2.92  3.00
o0 Root mean square value 0.66 1.29 1.43 1.19  1.11
. Maximum 3.09 3.88 4.21 4.89 4.21
Vehicle
Root mean square value 0.55 1.05 1.65 2.27 1.78
Road Maximum 5.23  3.82 2.72 2.78 2.76
®3 TFEEREHERBENRERIZME (/)
Table 3  the effect of seismic wave amplitude on the system
vibration under the smooth — riding surface ( m/s”)
Dominant frequency ( time) 4 2 1 0.5 1/4
Bod Maximum 11.3  5.66 2.83 1.44 1.45
o Root mean square value 18.2  4.55 1.14 0.29 0.07
. Maximum 16.2  8.09 4.02 1.99  0.97
Vehicle
Root mean square value 29.2  7.28 1.81 0.46 0.12
Road Maximum 10.9  5.46 2.73 1.36  0.68

R4 A PAFEEE MUERBEY RERIFNE (n/s")

Table 4

the effect of seismic wave amplitude on the system

vibration under A grade uneven pavement(m/s’)

Dominant frequency ( time ) 4 2 1 0.5 1/4

Bod Maximum 11.7 6.14 3.34 2.89 2.90

oy Root mean square value 18.8 4.97 1.43 0.51 0.27

. Maximum 16.1 7.99 3.92 1.89 1.54
Vehicle

Root mean square value 28.3  6.87 1.65 0.41 0.14

Road Maximum 10.9 5.45 2.72 1.37 1.14
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INFLUENCE OF VERTICAL AMBIENT VIBRATION ON THE
BODY-VEHICLE-ROAD COUPLED VIBRATING SYSTEM

Zhang Binggiang
( Civil Engineering College, Fujian University of Technology, Fuzhou 350108, China)

Abstract In order to study the effect of vertical ambient vibration on coupling vibration of body-vehicle-road sys-
tem, the human body was simplified as the parallel dynamic model, the vehicle was simplified as the seven-freedom
vibrating model, and the road was supposed as the Euler Beam on the Kelvin base. And then based on the interac-
tion force between the road and the vehicle, the dynamic functions of the vehicle-road coupled system were de-
rived. The functions were solved with the New-mark method. The riding comfort of the vehicle was appraised with
the RMS of the body vibrating acceleration. The effects of the seismic wave frequency and its amplitude on the sys-
tem vibration were analyzed, and the vibrating comfort of the vehicle and human physiological responses were dis-
cussed. The numeric analysis results indicate that the vertical ambient vibration aggravates the vibration of the
body-vehicle-road coupled system, and also enlarges the value of the vibrating comfort of the vehicle; the seismic

wave frequency and its amplitude have great effect on the vibrating comfort of the vehicle.

Key words body-vehicle-road coupled system, dynamic coupling equation, vertical ambient vibration, root-

mean-square value, riding comfort
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