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Identification of soil liquefaction using surface and
borehole strong ground motions
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Abstract; It is a main content in real-time earthquake disaster reduction to quickly identify the occurrence and extent
of soil liquefaction based on strong motion records. Currently, most methods are based on the seismic acceleration
records of the surface, which can easily lead to misjudgment in case of soft soil site. A new method based on system
identification is proposed for the case that borehole records are available. The bhorehole (base rock) record is used as
the input and the surface record is used as the response (output) with the soil between these two records as the
structure ( system). Modal frequency of the system can be calculated according to the input-output pair by using
system identification methods. Then, the occurrence of liquefaction can be identified according to the modal
frequency. Some strong ground motion records are selected to verify the proposed method. Results show that the
method is reliable and robust. Finally, the sites which record the strong ground motions from the March 11, 2011
Tohoku earthquake are identified and the result of the identification agrees with the disaster survey result after this
earthquake.
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Fig.1 Borehole acceleration records and instantaneous

modal frequency at Port Island station
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Fig.2  Borehole acceleration records and instantaneous

modal frequency at El Centro Vertical Array station
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Fig.3 Diagram of identification method
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Table 1 Identification results of site liquefaction
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Fig.4 Distribution of liquefaction stations
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