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Experimental Study of Ground Vibrations Produced
by Different Types of Debris Flows

Ching-Jer Huang™ Kun-Chih Sun? Chao-Yi Chen®® Hsiao-Yuan Yint

ABSTRACT The purpose of this study is to examine the ground vibrations
produced by different types of debris flow in the laboratory. Ground vibration was
recorded by geophones. Ground-vibration signals in the time domain were
transformed into the frequency domain using the Fast Fourier Transform and into
the Time-Frequency domain using the Gabor Transform. According to the
handbook of soil and water conservation (Soil and Water Conservation Bureau,
1992), debris flows can be classified into three types; the boulder type, the
cobble-gravel type, and the muddy type. Experimental results show frequency
range of ground vibrations associated with boulder-type debris flows is between 10 to
300Hz, while muddy-type debris flows is between 5 to 20 Hz. The frequency range of
the cobble-gravel type debris flows includes both ranges. Ground vibrations of 20 to
300 Hz become notable as larger grains were added to the experimental materials.
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In addition, both the accumulative energy method and the cross-correlation method

were used to calculate the average speed of the debris flows.
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