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Ground Vibrations Generated by Debris Flows in
Shenmu Village during the Flood on July 2, 2004

Ching-Jer Huang™ Shuen-Tian Chang®”? Hsiao-Yuan Yin®
Chih-Hui Yeh®  Chin-Lun Wang®

ABSTRACT Typhoon Mindulle struck Taiwan on July 1st, 2004, and resulted in
the "Flood on July 2", which in turn caused several debris flows in Aiyuzih Creek,
Shenmu Village, Sinyi Township, Nantou County. The debris flow monitoring station
at Shenmu established by the Soil and Water Conservation Bureau (SWCB)
successfully collected the real-time data for these debris flows. The objective of this
study is to analyze the ground vibrations generated by debris flows that collected by
the Shenmu debris flow monitoring station. The results can be utilized as reference
for defining the debris-flow warning thresholds in this region. The time-domain
signals of ground vibrations were transformed into the frequency domain by using
the Fast Fourier Transform and into the Time-Frequency domain by using the Gabor
transform. The ground vibrations produced by the third debris flow at Aiyuzih Creek
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on July 2, 2004, reveal that the frequency of the ground vibration produced by the
forefront of debris flow ranges from 10 to 30 Hz; after the front passed, the frequency
spectrum lies between 60 and 80 Hz. At the moment the main front passed the
sensor, the frequency spectrum covers a wide range, from 10 to 250 Hz. The mean
velocity of the main front of the third debris flow was 13.3 m/s. In addition, the
geophone mounted in the concrete revetment is less sensitive to ground vibration
caused by debris flows than a geophone embedded in the earth.
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