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Ground Vibration Induced by Highway Traffic
(FY 1976 ~ 1980)

Nobuyuki Narita, Koichi Yokoyama, and Masataka Katsuragi
Structure Section, Structure and Bridge Division
Public Works Research Institute, Ministry of Construction
Toshio Iwasaki, Susumu Wakabayashi
Ground Vibration Section, Earthquake Disaster Prevention Division

This paper outlines 1) general characteristics of traffic-induced ground vibration, 2) estimation
method of vibration level, and 3) countermeasure for mitigating the vibration.

1) The intensity of traffic-induced vibration varies time to time, and the non—stétianary properties
of the process have to be considered in the evaluation. The probability distribution of ground vibration,
the relation between vertical acceleration and vibrational revel (VL, the root mean square value of
modified acceleration), and the wave shape of VL given by a vehicle passing by are studied.

The literature survey on the human sensitivities to whole body vibration induced by traffic is alse
carried out. It is found that the whole-body human sensitivity has been tested at sinusoidal excitatioh,
but the test under nonstationary random excitation like traffic-induced vibration are so scanty that
the study on this condition is desired to establish a rational evaluation method. )

2) The intensity of traffic-induced vibration is influenced largely by parameters, i. e. traffic volume,
mean vehicle speed, road surface irregularities, and the regression analyses are useful to formulate the
traffic-induced vibration level. :

A preliminary formula is obtained by using the data from field observation.

The formula can be written as:

VL=10logN*+alongR+bR +¢

where, VL : vibration level (dB)
N® : reduced traffic volume N*==N;+2N:+12N;
Ni : volume of passenger cars in ten minutes
Nz : volume of medium size trucks in ten minutes
Ns : volume of heavy trucks in ten minutes
R : distance between the lane-center and the reference point
a, b, and c: constants

3) A field test has been carried out to study the effects of trenches for mitigating ground. vibrations.
The ground is put in oscillation by using an excitor which is capable of generating reciprocating motive

+ XHRE, BERRREEMEE L HEN ESEHMRSC I 2RRAFRONETS 2,
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forces at frequencies from 2 to 40 Hz. Three kinds of trench depths, 1, 2, and 3 meters, are adopted in

the test.

Accelerations of ground vibrations beyond the trenches are less than those on beforehand side of
trenches in each case. The higher the frequency is and the deeper the trench is, the more significant the
effects of mitigation become. It is concluded that the enforcement of trench as a countermeasure to
mitigate traffic-induced vibrations in the field is limited, because the depths of trenches may be limited
in the field for practical use, and the frequency of traffic-induced vibration is relatively low.
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