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Abstract: Techniques for rock slope management and assess-
ment must be developed for the prevention and mitigation of
rock fall hazards. To enablethis, the rock discontinuity such as
fault and joint data must be surveyed, analysed and managed.
For this, the discontinuities were detected by automatic and
semi-automatic method using DEM and ortho-rectified image
of rock slope and the rock slope analysis and management
systemwasdeveloped using GIS. Using the system, slopeloca-
tions and discontinuities data were constructed to spatial data-
base. The system is consist of ‘Data Management’, ‘ Rock
Slope DB', ‘Basic Information’, ‘ Image Processing’, ‘ Image
Andysing’, ‘ Edit’, * View , ' Theme’, * Graphic’, ‘Window' and
‘Hdp’ . The system was developed using avenue of ArcView
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1. Introduction

The aim of this study is development of discontinuity
analysis and management system for stability analysis of
rock slope using GIS and digital photogrammetry tech-
niques. For this, discontinuity survey and analysis sys-
tem for rock slopes using GIS was developed. The sys-
tem consists of two types of module. The one is acquisi-
tion of rock slope, processing image, extraction of
discontinuity and the other is field survey of rock slope
and input of the rock slope data. The two modules
integrated to Integrated Survey and Anayss
System(DRASA) for rock slope analysis using GIS such
as Fig. 1. The system can extract 3D geometric
information of discontinuous data using DEM and ortho-
rectified image. Also, the system can detect the
discontinuous data automatically and semi -automatically
using the DEM and orthophotograph.

The integrated system was developed using graphic
user interface (GUI) and desktop GIS program, ArcView
3.2. The system is consist of * Data Management ,‘ Rock
Slope DB', ‘ Basic Information' , ‘ Image Processing ,
‘Image Analyzing , ‘ Edit' ,* View , ‘ Theme , * Graphic’,

‘Window and‘Help' . The system was developed using
avenue of ArcView 3.2.

Fig. 1. Digital rock slope survey and analysis system
(DRSAS)

2. System Function

The system was developed for manage and analysis of
rock slope and its related data. In the ' Rock Slope DB
menu, the information for slope and related data can be
inputted and constructed to spatial DB. So the DB can be
retrieved and managed. In the* Basic Information’ menu,
the topographic and geological map can be retrieved. In
the ‘Image Processing menu, DEM and ortho-
photogrammetry image can be created using digital pho-
togrammetry images and images can be mosaicked. For
digital photogrammetry processing, the commercial
software”“ SIROJOINT was used. Inthe‘ Image Analy z-
ing menu, the discontinuous data can be detected auto-
matically and semi-automatically and can measure 3
densional dip and dip direction of the discontinues data



using DEM and ortho-photogrammetry. Also the
Dip/Dip direction, area, continuity were calculated and
constructed to spatial DB for each plane.

3. Application of the System

Using the system, rock slope and discontinuity were
processed and detected. Then the dip and dip direction of
the discontinuity and rock slope surface were analysed.
The image of rock slope is shown in Fig. 2 and 3D im
age is shown in Fig. 3. The 3D image was created using
DEM. Then using the i mage of rock slope, discontinuous
plan was detected using automatically linear extraction
techniques such as Fig. 4. The final discontinuous plan
in shown in Fig. 5 with modification of Fig. 4. Using the
DEM of the rock slope the dip and dip direction was
caculated such asFig. 6 and Fig 7.

4. Conclusion and Discussion

Techniques for rock slope management and assess-
ment must be developed for the prevention and mitiga-
tion of rock fall hazards. To enable this, the rock discon-
tinuity such as fault and joint data must be surveyed,
analyzed and managed. For this, the discontinuities were
detected by automatic and semi-automatic method using
DEM and ortho-rectified image of rock slope and the
rock slope analysis and management system was devel-
oped using GIS. Using the system, the rock slope survey
can be objective and the survey and management time
and cost can be decreased. Also, the safe survey can be
possible for inaccessible rock slope. Moreover, the sys-
tematic management and visualization can be possible
using spatial DB and 3D visualization. So, the objective
and scientific data can be provided.

Fig. 2 Image of rock slope

Fig. 3. 3D image of rock slope
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Fig. 4. Discontinuous plan using automatic linear
extraction

Fig. 5. Discontinuous plan of rock slope using auto-
matic and manual linear extraction..
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Flg 6 Distribution of D|p

Fig.7 Dlstrlbutlon of Dip Direction
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