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1.
Borehole investigation
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⚫ =5294 m2 =0.5294 ha( ) =2710 m2
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1.3 15 m, 30 m, 50 m…, 300 m,…
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Grid of borings in suspected
landslide area before movement
commences.

Location of borings in a known landslide.
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1.5 /
(borehole)

1. Auger drilling

2. (Cable) percussion boring

3. Wash boring

4. Rotary drilling

5. Diamond drilling

鑽探法
適用
地層

說明 優缺點

螺鑽法
（auger drilling
）

中硬黏
土

利用螺絲形鑽頭，以輕微下
壓力及旋轉動作連結取樣。
以手鑽時，其深度無法達到
5m以上；以動力鑽時，則
可達30m，但只適用於地下
水面以上的探查。此法主要
應用於覆蓋層的厚度調查。

優點：可取得擾動及不
擾動土樣可以手鑽或動
力鑽。
缺點：受限於探測深度，
難與試驗配合。樣品是
擾亂混合的，無法確知
土層的變化處。

衝鑽法
（percussion 

drilling）

卵礫石
破碎岩

利用空壓設備的動力鑽機，
由鑽頭快速上下振動達到鑽
進的目的。

優點：可取得擾動土樣
適合於礫石層及含溶洞
的石灰岩層的鑽探。
缺點：取不擾動土樣不
佳對地層干擾程度大。

沖洗法
（wash boring
）

軟弱土
壤

又稱濕法取樣。利用約1.5m
至2m的套管先打入。以鑽
頭接在鑽桿配合高壓水流，
在套管內來回沖洗，以達到
鑽探的目的。

優點：可取得擾動及不
擾動土樣。
缺點：薄層或夾層易被
忽略硬土、硬岩、及大
卵石層效果不佳。

旋鑽法
（rotary 
drilling）

岩層或
土層

工址調查應用最多的鑽探法。
主要是利用鑽機以高速旋轉
方式達到鑽進的目的。旋轉
過程中，水或泥漿被泵入中
空的鑽桿，自鑽頭噴出。

優點：可取得擾動及不
擾動土樣可取得岩心樣
品較其他方法快速，樣
品也較少受到擾動。
缺點：不適於礫石層的
鑽探。

( 2016)
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Auger drilling



Auger drilling



Cable Percussion Boring



Wash boring



Rotary 
drilling



Diamond drilling



⚫ (core recovery) 80%

60%

Deb and Verma (2016)
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( ) Oriented Drill Core

WITH THE CORE STUB METHOD WITH THE CORE BARREL METHOD



By Daniel Apau of Golden Star Exploration 



(SPT)

⚫ (Standard Penetration Test, SPT)
63.5 kg 76 

cm

30 cm

⚫ 15 cm
15 cm

15 
cm

N

1.6 (borehole investigations)



RQD

N=33+54=87
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(CPT)

⚫ A cone penetrometer is an 
instrument used to perform a cone 
penetrometer test (CTP), from 
which preliminarily geotechnical 
engineering properties of soils, 
such as the soil strength, can be 
evaluated, and the delineation of 
soil horizons can be interpreted 
(ASTM D3441 2005; ASTM 
D5778 2000).

Das and Sobhan (2016) Wotherspoon et al. (2015)
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⚫

⚫

(standpipe)

⚫ (standpipe piezometer)



2.
Geophysical investigation
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Near surface geophysics

⚫

⚫

(0- 1,000 m )`

⚫

(Butler, 2005)

⚫ American Geophysics Union Near-surface geophysics section



1. Seismic survey

2. Electric survey

3. Sonic survey

4. Electromagnetic survey

5. Radioactivity survey (logging)

6. Gravity survey



1. Seismic survey

⚫ (

)

⚫

◦

◦ (P-wave) (S-wave) (R-

wave)

◦ (<200 m)

(a) A lab experiment showing how a ray of light partly reflect and partly

refract when it crosses the boundary between two different materials.

(b) Left: A ray that enters a material through which it travels more slowly

bends away from the boundary. Right: A ray that enters a material through

which it travels more rapidly bends toward the boundary.

Refraction and reflection of waves. Marshak (2018)



⚫ (Body waves) Pass through the interior of 

the Earth.

◦ P P-waves (P, for primary) 

◦ S S-waves (S, for secondary)

⚫ (Surface wave) Travel along the Earth’s 

surface.

◦ R R-waves (R, for Rayleigh) 

L. Braile, Purdue University

Seismic Wave Demonstrations and Animations 1
https://web.ics.purdue.edu/~braile/edumod/waves/WaveDemo.htm
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(seismic refraction method)
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1. Seismic survey







(seismic refraction 
method)

⚫ (<200-300 Hz)

錄
(first arrival wave) 易
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1. Seismic survey



2.
Electrical survey
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2. Electric survey
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Electrical Resistivity Tomography

⚫ (2020)

⚫ (ERT)

(2015 112 )

⚫ ( ) ( )

(apparent 

resistivity)



3.
Sonic survey

⚫

⚫

( n103 ~ n106

Hz) ( )

⚫
⚫ Ki=(Vpr/Vps)

2

Vpr =
Vps=

⚫ Fd=(Vps
2 - Vpr

2)/Vps
2

⚫ Kw=(Vpf - Vpw)/Vpf

Vpf =
Vpw =



4.
Electromagnetic survey

⚫ (Ground Penetration Radar, 
GPR) ( ) 10-
10,000 Hz

⚫ 30 m
( )

( )
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(2012)

93

p.150-163






