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Chapter 2 
Multi-scale rock mass structure 
from integrated field and high-
resolution DEM investigation using 
Geographic Information Systems 
(Matter Valley, Switzerland) 

2.1 Introduction 

2.1.1 Rock Mass Characterization 

 



 

2.1.2 Discontinuities 

2.1.3 Objectives of Study 



 



 

2.2 Geomorphological and geological setting of study area 

2.2.1 Geology and Geomorphology 



 

2.2.2 Recent slope instabilities 



 

2.3 Foliation and topographic conformity 

2.3.1 Spatial variation of schistosity orientation 



 

2.3.2 Foliation parallel fractures 



 

2.3.3 Conformity between schistosity and topography 
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2.4 Previous regional fracture investigations 

2.4.1 St. Niklaus 

2.4.2 Herbriggen 



 

2.4.3 Randa 



 



 

2.5 Geometric Properties of Meso-scale Fractures 

2.5.1 Field Investigations 
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2.5.2 DEM and GIS-based fracture investigations 
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2.5.3 Comparison between field and DEM-GIS-based fracture data 

2.5.3.1 Analysis of Orientation Distributions 



 

2.5.3.2 Equivalence of field and DEM orientation distributions 



 

2

1

( )
N

i

i

SSTot x X


 

k

1, , kn n

1, , kx x

2 2

1 , , ks s

1

k

i

i

N n




1

k

i i

i

T n x




T
X

N




 

2 2

1 1

( ) ( 1)
k k

i i i i

i i

SSTot n x X n s BSS ISS
 

      

1 2x x

1 2x x

2

BSS
F

ISS

N









 



 



 

2.6 Large Scale Fractures (Faults) 

2.6.1 Field Investigations 



 

2.6.2 DEM-based extraction of large scale lineaments 
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2.7 Discussion 

2.7.1 Methodology 

2.7.2 Discontinuity Inventory 
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2.7.3 Implications for slope stability 

2.8 Summary 
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2.9 References 



 



 



 



 



 



 



 



 



 



 



 



 



 

  



 

 

 



 



 



 



 



 



 

  


