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Basic study on damage detection of steel members by impact blow
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<ABSTRACT>

In recent years, the number of aged structures has increased. Therefore, accurate damage detection technology
is very important for the adequate maintenance. For example, ultrasonic inspection or the detection utilizing the
vibration property is proposed for damage detection. However, those methods have a lot of problem.

Prompt detection is important for the efficient control of maintenance. Japanese bridges are required the
periodic inspection by visual check. However, sometimes, the inspection makes a serious miss-judgment
because the check is done only visually.

In this study, the damage detection method using by the impact blow is investigated. This method may be easy
to apply the actual steel structure. The basic concept is the detection of the reflection of the impact from the
damage, being similar to the principle of the ultrasonic inspection. As the first step, the study on the reflection
of the impact from the boundary surface was conducted, using the basic structural specimen.

The specimen is made of JIS standard square steel pipe (75x75%3.2mm). It is bolted to steel square anchor
plates (375x375x25mm) . In this study, the boundary condition of one end of specimen is free, in order to
clearly sense the reflection of the impact.

In this experiment, the axial vibration is generated by hammering the specimen. The piezoelectric
accelerometers are used to sense the acceleration. The scanning rate is 500,000 point per second

First, the influence of the impact blow magnitude on the measurement is checked, because the hammering is
done manually. As a result, the impact blow magnitude has a relatively small effect on the measurement.

Next, the investigation was done on the influence of the location of the sensing point and hammering point.

From the experimental results, it is revealed that the spacing of 400mm or more is necessary between these two
points. In the case of 300mm or less spacing, the sensor detects the imperceptible vibration due to hammering
and there is a possibility to distort the vibration wave.
Considering the conditions mentioned above, the study on the reflection from the boundary surface is carried
out. As a result, the variation in vibration wave due to the reflection was able to detected by comparing
waveform characteristics obtained by two sensors. However, it can be sensed only under the condition that the
distance between measuring point and the free end is less than 300mm.

Then, the simulated crack is made on the structural specimen, and the experiment is performed to detect the
reflection from the crack. The experimental results show that the reflection can be observed, if the simulated
crack is large.

Finally, the reconstruction of the reflected wave is attempted by the numerical simulation. By treating the
vibration as a stress wave, the reflection is successfully reconstructed. Thus, it is verified that the variation of
the vibration wave is caused by the reflection. Therefore, there is a possibility that the location of the damage
can be estimated in future. However, the estimation on the complex actual steel structure is considered to be
more difficult.

It can be concluded that the influence of the reflection can be detected if the condition is satisfactory. However,

many problems should be solved to apply this method to the actual steel structures.



