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Introduction

 In the Tertiary Miocene of the Central Mountains of Taiwan,

a vast area was covered by slate layers, and the developed

rock cleavage structure is the biggest feature of slate layers.

 The high dip angle cleavage begins to creep under the

action of gravity. When the deformation continues to

accumulate, the cleavage angle will be slowed and the

rock mass will be weathered and broken. During heavy rains,

there may be a risk of sliding disaster.
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Introduction

 According to Chigira (1992)

discussed the deformation of rock

masses under the influence of

gravity over a long period of time,

and based on the characteristics of
foliation, proposed four major types

of rock masses under gravity

deformation.

 Most slate slopes in Taiwan belong

to the first and third types.

(Chigira,1992)
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Introduction

 In the past, studies or reports focused on slate gravity

deformation simulation and landslide mechanism

establishment. There is no in-depth discussion on the

correlation between the deformation rate and the

investigation factors.

 In this study, use the survey data of the multi-year large-

scale landslide plan of the Central Geological

Survey(CGS), to build correlation analysis between

selected investigation factors and deformation or sliding
monitoring data.

Object
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Study area

 All research areas are located

in Renai Township, Nantou

County, Central Taiwan.

 The stratum belongs to the

Lushan formation, and its

lithology is to be composed of

slate, argillite and interbedded

phyllite and argillite. It is

estimated that its total

thickness is about thousands of
kilometers.
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Study area 

Lushan settlement
(consequent slope, type 1) 

Slope area 

(CGS, 2018) Drilling configuration diagram (CGS, 2018)
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Study area 

Lushan northern slope
(consequent slope, type 1) 
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Drilling configuration diagram (CGS, 2018)

Slope area 



Study area 

Dingyuan area
(consequent slope, type 1) 

Drilling configuration diagram (CGS, 2018)
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Study area 

Marepa area
(Reverse slope with steeply dipping cleavage, type 3)  

Slope area

(CGS, 2018)

Drilling configuration diagram (CGS, 2018)
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Study area 

Cuiluan area
(Reverse slope with steeply dipping cleavage, type 3) 

Slope area

(CGS, 2018)

Drilling configuration diagram (CGS, 2018)
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Methodology

 Measure the horizontal displacement of

geological materials at different depths.

 We can know the sliding depth,

displacement, displacement direction.

Calculate the average combined

displacement rate of each borehole
from inclinometer casing data.

Inclinometer casing
12

(Timothy D. Stark, 2008)



Methodology

 The core sample is drilled with a core sampling tube. For each

drilled length X, the percentage of the total length Z of the core

with a length of more than 10 cm is called the rock quality index.

 The range of RQD is 0 to 100,Larger RQD indicates that the rock

core is more continuous and less cracked. The smaller RQD

indicates that the rock disk has more cracks and the mechanical

properties are inferior.

 the slate will be broken by gravitational deformation and the RQD
will approach 0, so calculate the proportion of cores with RQD

between 0-10 for each hole.

RQD(Rock quality designation)
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Methodology

 During heavy rain, the groundwater level of the boreholes will 
rise, and different boreholes will have different rising heights.

 In this study, calculate the average rising height of the rainy 

season from the water level monitoring data.

Groundwater level14



Preliminary result
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Correlation coefficient(r)=0.56



Preliminary result
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Correlation coefficient(r)=0.88



 The correlation between RQD and deformation rate is not obviously. 

RQD is a parameter for preliminary determination of the degree of rock 

mass fracture, so other conditions of the fracture zone are not 

considered.

 The correlation between groundwater rising and deformation rate is 

obviously. When the groundwater level rises greatly, it means that the 

water permeability of the rock mass is higher, and the deformation 

and fracture of the slate will make the water permeable easily. 
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Future work

 Continue to use other factors, such as the degree of weathering, Q 

value, and P wave velocity to analyze the correlation with the 

deformation rate.

 In addition to the inclinometer casing data, automatic deformation 

monitoring is also used for analysis
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Thank you for listening
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