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ABSTRACT 
 

Slope stability analysis is performed to reduce the chances to become slope failure or 
landslide. Thus, slope stability analysis can be interpreted in context of safety factor 
where the degree of slope failure risk can be determined. The aim of this project is to 
calculate safety factor of slope. There are two objectives of this research which are; 
the first one is to compute factor of safety using selected spectral band from drone 
image and the second one is to produce safety of factor map. There are three datasets 
has been used in this project which is RGB, NIR and Thermal image. The image was 
given from Dr. Wahid bin Rasib in format of single picture. Then the data was 
processed in Agisoft software to produce orthophoto image. Because of no coordinate 
for NIR and RGB dataset, georeferencing in GIS software was used to set up the 
projection for the images. Combination of RGB and NIR image by using raster 
calculator tools in ArcGis was done in to produce NDVI and SAVI. Moreover, thermal 
image was used to derive several parameters by using algorithm from Omar, (2010) 
and Rahardjo et al. (1995) The parameter are soil moisture, soil mechanics properties 
and gravimetric water content. All those parameters will be calculated using infinite 
slope stability model to produce slope factor of safety map. As result, the value of 
factor safety in the study area is between -1.73 to 1.27 with mean of 0.82 respectively. 
The indicator for factor of safety is if the value <1 the slope is stable, 1, slope is 
between stable and unstable and 1> slope is unstable. The map factor of safety shows 
that 95 percent area is stable 4 percent merely stable and 1 percent is unstable. 
Nevertheless, comparison between NDVI and SAVI parameter with factor of safety 
show that those two parameters also affect slope stability. 
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CHAPTER 1 
 
 

INTRODUCTION  

 
 

1.1 Background Study 

 

Slope stability analysis is important because it can affect many huge projects like 

highway, building and excavation of pit. Our knowledge of the conduct of slope 

stability has considerably enhanced over the past decade with latest innovations in 

information acquisition methods, slope tracking and numerical simulation. According 

to Omar, (2010), slope stability analysis was done to decrease the probability of slope 

failure or landslide. This because potential slope to become slope failure need to be 

analyses for the first part. Many countries applied slope stability analysis to determine 

any instable slope activities that can occur in their region. 

 

Slope stability analysis will be analyzed, and the output is depending on its factor of 

safety. According to (Zhu & Zhang, (2017) the factor of safety for slope stability 

relates to the ratio of soil shear strength to the shear stress in the slope of a potential 

sliding. The force-related to factor of safety (Fs) may be expressed as follows defects 

in the rock slope still pose major financial, social and environmental threats to society. 

(Havaej, 2015). Therefore, the factor of safety = 1.0 showing a slope between stable 

and unstable, factor safety < 1.0 indicates unstable slope and factor safety > 1.0 

indicates stable slope. If the slope was too steep, it will readily weaken if the slope is 

too lean, increasing the quantity of earthwork required (Zhu et al. 2017). 

 

In this research, to get the value of safety factor, the method of limit equilibrium using 

the infinite slope stability model is used to assess the stability of slopes along the 

Senai-Desaru Highway. This work tries to derive many parameters that influence the 

slope's stability. The parameters are soil moisture, soil mechanic properties like soil 

cohesion, internal angle of friction, dry unit soil weight and gravimetric water content. 

NDVI and SAVI also were derived to verify the slope area. Via empirical equations, 

these parameters were derived from photogrammetry image with combination of its 
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