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Friction Motions in Geo-science

(Chester et al., 1993)

Falling Mountain Landslide

Korup, et al., 2004.

(Wang et al., 2010)

Shiraishi Landslide
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Summarized from Singh,1960; Banerjee,1968; Robbins and Thompson,1991; Yoshizawa, et al., 1993; Wu-Bavouzet, et al., 2007.
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Possible Mechanism

(Cain, et al., 2001)

(Modified from Rice et al., 2006) 

 Asperity model (Rock-on-rock surfaces)

 Grain-bridge model (Granular assemblages)
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Acoustic Signals

McLaskey & Kilgore, 2013

Electrical Signals

Daniels, et al., 2014

Correlations of Frictional Instability
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Acoustic Fluidization and Instability

(Melosh, 1990,1996, 2005) (van der Elst  et al., 2012)

 Acoustic can induce stress 
fluctuations and support 
parts of overburden.

 Shearing itself generates 
acoustic vibration and 
sample dilatation.  
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• Whether the particle sizes have significant influence 
on the granular instability?

• Whether the characteristics of AE are dependent on 
particle sizes?

• Whether the generated AEs are precursors to failure 
or resultant phenomena? 

Motivations
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AE Recording System

 AE Sensor: NF 900S-WB;

 Sampling frequency: 1MHz;
AE Sensor

Glass BeadsDPRI Ring Shear Configuration

(From Behringer’s group)

To provide more insight on the involved 
physical processes of landslide motion 
at grain-scale shear deformations.
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Method: Discrete Wavelet Transform
Purpose: To analyze the frequency 
characteristics in time-domain for 
acoustic signals. 

Frequency Analysis
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Key Findings and Future Work

 Large particle size shows more catastrophic instability.
 AEs are in kHz-range characteristics and occurrence rate 

increases with increase of shear rate for granular 
materials.

 Resistance release events are associated with AE 
generation, which precedes failures.
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Thank you for 
your attention!
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