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A Study on the Structural Monitoring Using the Open Source Hardware
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In Japan, the earthquake powers, for secondary disaster prevention by aftershocks of the building structures,
various surveys) is performed on a large immediately after the earthquake, but the survey methods is due to visual,
finishing materials and the ceiling | takes time and much labor in the study of the structural member that is coated
with, or the like. In addition, it is considered that even if there is no obstacle to building use without residual
deformation to the affected building, there is a case in which the structural member is damaged, it is possible to
easily ascertain the damage to the building after the earthquake, a secondary disaster monitoring system that can
prevent that is required. In this study, it is easy to come by at a low cost, with the aim to build a monitoring system
that is easy to treat, we have examined a prototype system of structural monitoring using open source hardware in
actual-size structure. Structure of three layers of steel moment frame, | have entered the seismic waves of Nankai
and Takatori. The open source hardware, it is possible to carry out the programming relatively easy for the average
person who does not have the specialized knowledge, using the Arduino that can be easily connected to various
sensors, acceleration, beam end in gyro sensor and acceleration sensor | was measuring the rotation angle, the story
drift. Further, we examined the communication function using the Xbee which can be introduced easily by the
individual.

As a result, wireless communication is considered the only communication status in this study, the average of
the success rate was 72%, but there is also a part, the success rate is less than 50% is a large difference in
communication status was seen. | considered the effects of the presence or absence of an obstacle by the receiving
position is this. Acceleration is almost identical phase, amplitude in both, | showed a relatively good correspondence.
It has also been found it is possible to read errors also tend damage buildings less for natural period which is
calculated by the FFT analysis, applicability is high. Has measurement errors due to buckling of the beam flange,
beam end rotation angle, was 229% at maximum. Phases is similar, but it has been found that is larger in the case
the measured value of the amplitude is small mixed, to detect the rupture is difficult. The story drift, phase were
nearly identical, but it has resulted in an error of a sensor installed in the pin junction pillar is increased, is different
from expected.

From the above, it is also, we believe the use of communication equipment that can be expected construction of
such a network can exchange data at each sensor to each other, or with good accuracy for the Xbee wireless
communication, and installation method, the correction in the gyro-sensor by carrying out the improved method, in
the future, to increase the applicability is a problem.

*1 Kobe University Graduate School of Engineering master's program
*2 Kobe University Graduate School of Engineering, Professor

*3 Kobe University Graduate School of Engineering, Associate Professor
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