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Specification Value
Payload Area (cmxcm) 55%55
Servo Motor Power (w) 750

Motor Maximum Torque 24
(N.m) )
Lead Screw Pitch (cm/rev) 2
Encoder Feedback 2500
(pulse/rev)
Travel (cm) +20
Peak Velocity (cm/s) 100
Peak Acceleration (g) 1.23 (at 1.25 Hz)

Payload (kg) 30 (up to 10 Hz)

x (upper axis) 50 (up to 7 Hz)

Payload (kg) 30 (up to S Hz)

y (lower axis) 50 (up to 3 Hz)
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Summary

Today, smartphones are well equipped with various sensors such as accelerometers, magnetometers and GPS
devices. The smartphones that are installed on the ground and may not experience a considerable slipping, may
effectively be used as a large network of low to moderate seismometers. This smartphone-based seismic network
can efficiently serve for producing shake maps, earthquake risk and hazard assessment and analysis, and
earthquake crisis management. In this article, an Android application is developed by Java-programming in
Android Studio IDLE to record and save three components of acceleration data that are sensed by smartphone
accelerometers, and send them to a local server. The feasibility of smartphone accelerometers are then
investigated for developing any future smartphone-based seismic networks especially for earthquake engineering
applications. For this purpose, several important criteria such as recorded acceleration data (for the three
components), peak ground accelerations (PGA), peak ground velocities (PGV), peak ground displacements
(PGD), as well as Fourier and response spectra and Arias intensities are derived for two test smartphones and a
reference professional Giiralp accelerometer. The effect of smartphone slipping with respect to the ground during
the earthquake data recording is also investigated. Harmonic oscillations with different frequencies and Bam
earthquake movements are simulated by a shaking table that is designed and manufactured in the Earthquake
Research Center (EQRC), Ferdowsi university of Mashhad. The above mentioned criteria derived from the
recorded seismic data for the two test mobile sets are compared with those of reference Giiralp accelerometer.
The results show that the frequency range provided by the seismic data recorded by smartphone accelerometers is
efficiently enough for any earthquake engineering application (0.1 to 10~20 Hz), especially for short to medium
buildings. The accuracy of such devices are well enough to record seismic movements produced by nearly severe
earthquakes with magnitudes > 5 at epicentral distances < 200 km. It is also shown in this article that small
relative movements of mobile sets on their base may have little effect on seismic criteria and may not harmfully
deviate the results. Sensitivity of the test mobiles to trigger earthquakes with magnitudes > 4.5 at epicentral
distance of 10 km is also investigated. As a whole, application of smartphone accelerometers seems to be
strongly justified for developing any seismic data aimed at earthquake engineering applications and earthquake
crisis management. The EQRC team is now developing its smartphone—based seismic network on small to
moderate scales and is testing different protocols for an efficient data transfer.
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