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Introduction

A Landslides hava wide moving speed (slip rate)
spectrum (e.g.Yarnes 1978;Hungret al., 2014.

A Slip rate strongly affects thghear strength (e.qg.,
Hendronand Patton, 1987Tikaand Hutchinson,
1999; Alonso et al., 20)6

Varnes (1978) NEW
mm/sec | Class  Descripion  Example nos, mm/sec
(Table 3.4)

7  Extremely rapid 17
3 m/sec 3x103 |(—— 5 m/sec 5x103
600 6 Very rapid 8 100
0.3 m/min 5 — 3 m/min 50
288 5 Rapid 9 100
1.5 m/day 17x103 |-~ 1.8 m/hour 0.5
30 4 Moderate 10 100
1.5 m/month 0,6x 103 | -—— 13 m/month  5x 103

Figurel. A general slip illustration.

12 3 Slow 11,12 100
1.5m/year  48x106 |—— 1.6m/year  50x 106
25 2 Very Slow 13-16 100
0.06 m/year 1.9 x 106 | -——- l6mm/year  0.5x 106

1 Extremely Slow




Introduction 0 Slip rate effect

- Deformation .

Normal stress

A Mechanical effect (deformation).
A Temperature rise due to friction heating.
A Pore pressure increase.




Introduction o Water content .

@ Ferrictal, 2011 Smectite-rich gouge Dry
A Cohesive soils (ClabS) a popu|ar .> Han et al., 2011_Granular periclase (MgO) Dry
: : . <> Lai., 2015 Kaolinite. Room humidity
materlal In Shear Z0ne Of IandSI Ide or /. Yu, 2011; Togo et al., 2014 _Tsaoling landslide shale gouge Room humidity
fau It A Yangetal., 2014 Tsaoling landslide bedding-parallel fault gouge W=25%
(Wang et al . 2008,:err| et al , @ Ferrictal, 2011 Smectite-rich gouge Wet
. . & Sawai et al.,2014 Pacific Plate pelagic sediments Saturated
2010;2011; Bhat et al, 2013 - -
A Water content is a critical factor.
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Figure 2. Steadstate friction coefficients versus slip rates un
different watercontent of clay materials in previous studies.




Introduction 9 Flow chart & Objectives

Velocity-dependent frictional strength of kaolinite clay
under different slip rates and drainage conditions.

Ring-shear, rotary shear experiment studies
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Methodology o Rotary shear test

(@)

A Normalstress 1 Mpa (~70m indepth).
A Sliprate ranged fronil07 to 1 m/s.
A Material Kaolinite clay.

Figure 3. Rotary shear apparatus installing in
g National Central University, Taiwan.




Methodology o Rotary shear test

A Normalstress 1 Mpa (~70m indepth).
A Sliprate ranged fronil07 to 1 m/s.
A Material Kaolinite clay.
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Methodology o Drainage condition

A Drycondition
A Wet condition (specimen is immersed |
water)
A Single drainage (SD)
A Radial drainage (RD)

A Drycondition

A Single drainage (SD)

o

SD

Wet B A Radial drainage (RD
y‘ ge (RD)

(d) Sample assembles .‘ (el

Figure 3. Rotary shear apparatus installing in

. RD National Central University, Taiwan.
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Result & Discussion
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Result & Discussion
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Figured. Friction coefficient, Temperature vs Slip displacement.
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Result & Discussion 0 Steady state

A Velocitystrengthening
A Mechanical effect
A Velocityweakening
A Thermairelated mechanism

temperature rise -
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Figure 5. Steadstate friction coefficient vs slip rates.
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A Theformula in Wang et al. (20)7



Result & Discussion 0 Weakening mechanism .

Thermalpressurizatior(e.g.,
Lachenbruch1980; Noda and
Shimamotg 2005;Wibberleyand
Shimamotg 2005)

temperature rise
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Figure 5. Steadstate friction coefficient vs slip rates.







