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Analysis and Investigation of Seismic Signal Characteristics in
On-Site Small-Scale Dam Breach Tests

Yu-Chen Huang™ Shuo-Yen Lin:2  Zheng-Yi Feng!*

ABSTRACT This study analyzed the characteristics of seismic signals induced by small dam breaches, with a focus
on dam size and location. The research was conducted in August and in November 2023 on the left bank of the Beigang
River in Huisun Experimental Forest in Nantou, Taiwan. Single dams, double dams, and double dams with spur dikes
were tested. Accelerometers were installed to collect seismic signals, and the Hilbert—-Huang Transform method was
used for time-frequency analysis, with comparison of changes in seismic energy and spectra. A positive correlation was
observed between water impoundment and breach rate; the faster the water impoundment rate was, the more dramatic
the changes in dam seismic signals and the greater the flood intensity after breach were. Spur dikes effectively reduce
flood erosive energy, offering protection to slopes and river channels behind the spur dikes. These findings can serve
as a reference for understanding dam breach mechanisms and the application of spur dikes in hydraulic engineering
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Table 1 Test setup and dam-breach information (August 30 ~ 31, 2023)
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Fig.16 Test 5 - G1 acceleration at riverbank: (a) Seismic

signal, (b) Time-frequency diagram, (c) Spectral
value profile of 250.98 Hz
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Fig.17 Test 6 - G1 acceleration at riverbank: (a) Seis-

mic signal, (b) Time-frequency spectrogram, (c)
Spectral value profile of 225.88 Hz
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Fig.18 Test 7 - G1 acceleration at riverbank: (a) Seis-

mic signal, (b) Time-frequency diagram, (c)
Spectral value profile of 173.18 Hz
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Fig.19 Test 5 - G3 acceleration at riverbank: (a) Seis-
mic signal, (b) Time-frequency diagram, (c)
Spectral value profile of 263.53 Hz
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Fig.20 Test 6 - G3 acceleration at riverbank: (a) Seis-
mic signal, (b) Time-frequency diagram, (c)
Spectral value profile of 210.82 Hz
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Fig.21 Test 7 - G3 acceleration at riverbank: (a) Seis-

mic signal (b) Time-frequency diagram (c) Spec-

tral value profile of 213.33 Hz
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