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ÅLandslides have a wide moving speed (slip rate) 
spectrum (e.g., Varnes, 1978; Hungret al., 2014).

ÅSlip rate strongly affects the shear strength (e.g., 
Hendronand Patton, 1987; Tikaand Hutchinson, 
1999; Alonso et al., 2016).

Figure 1. A general slip illustration.
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Å Mechanical effect (deformation).
Å Temperature rise due to friction heating.
Å Pore pressure increase.

Figure 1. A general slip illustration.
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Introduction ðWater content
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Figure 2. Steady state friction coefficients versus slip rates under 
different water content of clay materials in previous studies.

ÅCohesive soils (clay) is a popular 
material in shear zone of landslide or 
fault. 
(Wang et al, 2008; Ferriet al, 
2010;2011; Bhat et al, 2013).

ÅWater content is a critical factor.
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Å Normal stress 1 Mpa (~70m in depth).
Å Slip rate ranged from 10-7 to 1 m/s.
Å Material Kaolinite clay.

Figure 3. Rotary shear apparatus installing in 
National Central University, Taiwan.
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Methodology ðDrainage condition
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Å Drycondition
ÅWet condition (specimen is immersed in 

water)
Å Single drainage (SD)
Å Radial drainage (RD)

Figure 3. Rotary shear apparatus installing in 
National Central University, Taiwan.
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Slip weakeningSlip strengthening

Figure 4. Friction coefficient, Temperature vs Slip displacement.
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Å Dry strength is the highest
Å At 1 m/s, strength dropping down is observed. 
Å Temperature and dilation starts increasing 

significantly from around 10-2 m/s
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Figure 4. Friction coefficient, Temperature vs Slip displacement.
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Result & Discussion ðSteady state
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Å Velocity-strengthening
Å Mechanical effect

Å Velocity-weakening
Å Thermal-related mechanism

Figure 5. Steady-state friction coefficient vs slip rates.

Å Almost no temperature rise

temperature rise

Å The formula in Wang et al. (2017): 

Å Grain comminution 
mechanism (Ferriet al. 
2011)
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Figure 5. Steady-state friction coefficient vs slip rates.

temperature rise

Thermal pressurization(e.g., 
Lachenbruch, 1980; Noda and 
Shimamoto, 2005; Wibberleyand 
Shimamoto, 2005)

Figure 1. A general slip illustration.
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