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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Introduction 

Slope instability can cause by three different factor or categories. The three 

categories are Geological, Climate change and Human activities. The activities involved 

in geological that could cause the slope instability are layer of soil and soil profile. 

Intensity of rainfall, earthquake, flooding and more are including in climate change. 

While human activities are the activities such as cut and fill, deforestation and more 

which cause the lack of protection on the surface of slope and caused the slope instable. 

When the rain is occurred, it will separate into two which is one into ground and one on 

surface become a runoff. If the volume of penetration of rainwater is not much and there 

is runoff, a shallow slope instable is happened. It normally just effect on the depth of 3m. 

When there is river nearby and the increase of the ground water added with the rainfall, 

the deep slope or soil instable is happened. The deep failure normally is more than 4m. 

Rainfall induced slope instability create a common geotechnical hazard in tropical 

region which is Malaysia (Gofar et al., 2008). The intensity of rainfall will affect the 

measurement of rain gauge and the suction of soil because of the measure amount of the 

rain that falls over time. In Peninsular Malaysia, the climate generally is hot and humid 

with a uniform temperature throughout the year. Peninsular Malaysia also had copious 

rainfall with the average annual rainfall exceeded 2000mm (Yunus & Fariza, 2011). In 

Malaysia, there are two type of monsoon seasons which is southwest monsoon seasons 

and northeast monsoon seasons. During northeast monsoon seasons, east cost of 

Peninsular Malaysia will experience heavy rainfall from November to February (Ghani 

et al., 2016). Rainfall was one of the cause of the majority slope failures or slope 
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instability when the area or region experience heavy rainfall. Therefore, the characteristic 

of the rainfall should be considered in the analysis of the slope instability.  

Suction plays an important role in the stability of the slope especially in tropical 

region. Hence, the evaluation on the measurement of suction in soil of slope stability is 

needed (Gofar et al., 2008). Rainfall which happening at the area will cause the moisture 

content increased, the matric suction is reduced which reduces the intergranular of the 

soil and the effective stress also reduced. Since the effective stress decreased so the shear 

strength also reduced (Varsei et al., 2013). Matric suction is a primary variable in the 

analysis of hydromechanical behaviour of soil. Matric suction is forms at soil-air interface 

because of the surface tension which result in reduced vapor pressure in the water. The 

vapor pressure decrease or become negative, the matric suction pressure increases 

(Tarantino & Mongiovi, 2003). The reduction matric suction when there is rainfall which 

cause wetting of soil affect the unsaturated shear strength of soil slope decrease. This is 

called rainfall infiltration (Mahmood et al., 2016).  

In conclusion, rainfall is the one mechanics that study which is an issue for slope 

stability. The measurement or result of soil suction and pore pressure on water table is 

affect by the rainfall because it raises soil unit weight and reduce the strength of soil.   

1.2 Problem Statement 

International Islamic University Malaysia (IIUM) is located near the hilly area. 

There is a building near IIUM located at the hill slope area. In the building had found that 

there is some crack around it. In Malaysia, most of the hill slope area are variable to soil 

erosion and shallow slope landslide due to the rainfall happened at the area. Rainfall may 

be a cause factor for the slope instability. 

Rainfall infiltration affects the shear strength of soil at the research area and pore 

water pressure which will also affect the soil suction. The parameter that had considered 

in the previous research included intensity and duration of antecedent rainfall. The 

laboratory test need to be done to study the mechanism of the rainfall infiltration and 

which may cause the building crack. 
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1.3 Objectives 

The objective of this study is to form a statistic of rainfall and suction of soil for 

slope instability in the area and to analyse and investigate the relationship between these 

parameters. 

• To determine suction of soil of slope at study area. 

• To identify instability of slope related to rainfall events. 

1.4 Scope of Study 

Rainfall, geological formation of slope, soil suction and humidity are the 

important factors to slope instability. Rainfall-induced slope instability involves some of 

the mechanism that governed by some of the parameters and uncertainties. In this paper, 

parametric studies were performed to study the effect of the rainfall intensities and soil 

suction in affecting the stability of slope. The relationship is important in this study 

therefore the understanding on the rainfall event and the corresponding suction 

distribution is needed to successful in the evaluation of the effect of rainfall infiltration 

on the slope stability. The measurement of the rainfall and the soil suction are recorded 

and the analysis of these two parameters in the period of research project. The observation, 

field instrumentation work and laboratory work are monitored in the progress of the 

studies.  

 

 

 

 

 

 


