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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Introduction 

Earthquake is one of the major natural catastrophe which have the potential to 

cause damage to lives and lifeline facilities. Futhermore, earthquakes are known as the 

shaking motion or sudden movement of earth caused by the slippage or rupture of a 

fault within the earth’s crust. As a result the release of elastic energy stored in the earth 

crust can cause and generate seismic waves. The elastic waves produced radiate 

outward from the ‘source’ and vibrate the ground. In an earthquake, seismic vibrations 

occurs when two sides of a fault suddenly slide past each other, that causes called the 

initial movement. A fault is a large fracture in rocks, across which the rocks have 

moved. Furthermore, faults can be microscopic or hundreds-to-thousands of 

kilometers long and tens of kilometers deep.  

When an earthquake occurs, the quantification of earthquake size that is 

commonly used the most is the magnitude. Magnitude is an instrumental measure of 

the amplitude of ground shaking. An instrument called a seismograph will be used to 

measure the magnitude of an earthquake. In addition, the size of an earthquake depends 

on the area of the fault that ruptured and the distance that the rocks on the two sides of 

the fault slide past one another.  

Small earthquake rupture small sections of large faults or small faults. Fault 

movement during such events is quick; small quakes last only a fraction of a second 

and the rocks on either side of the fault don't move very far. Meanwhile, large 

earthquakes rupture faults that are tens to thousands of kilometers long. Such ruptures 

can take minutes to complete, so strong shaking near the earthquakes can last several 
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minutes and rocks across the fault can be offset tens of meters during very large 

earthquakes.  

Therefore, this research was carried out using pushover analysis on reinforced 

concrete water tank due to the importance of water tank before and after an earthquake 

occurs. This method is mostly employed to determine how a structure will perform 

when subjected to a given level of earthquake.  

Malaysia is one of the safest places in the world where it is are located outside 

the seismic zone. However, due to the far field effects of Sumatra Andaman and 

Philippines earthquake, Malaysia are occasionally subjected to tremors.  Recently on 

5th June 2015, Ranau, Sabah has experienced earthquake with a magnitude of 5.9 

which recorded as the strongest tremors to affect Malaysia for the last 45 years. The 

epicentre of the quake was about 14.1km west-north-west of Ranau and 51.9km east 

of Kota Kinabalu, Sabah. Figure 1.1 presents the epicentre of the 2015 Ranau 

earthquake. 

 

 

Figure 1.1 Epicentre of 2015 Ranau Earthquake (USGS, 2015) 

 

Pushover analysis has been developed over the past twenty years and has 

become the preferred analysis procedure for design and seismic performance 

evaluation purposes as the procedure is relatively simple and considers post-elastic 

behaviour. However, the procedure involves certain approximations and 

simplifications that some amount of variation is always expected to exist in seismic 

demand prediction of pushover analysis.  
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This well-known method of analysis for design and seismic performance 

evaluation can be conducted to both regular and irregular frame. In this project, regular 

frame has been used to all models. Pushover analysis consists of a series of sequential 

elastic analysis, superimposed to approximate a force-displacement curve of the 

overall structure. The danger of earthquakes will affect mostly to man-made structures 

and that will lead to loss of lives. Therefore, the responsibility to build a structure that 

are able to withstand seismic action should be taken by the structural engineer.  

 

Buildings that are subjected to seismic action (lateral force) tend to deform 

until it reach the ultimate displacement before its collapse. The behaviour of the 

structure can be obtained when the seismic design and assessment of structure are 

completed. The most important parameters that describe the behaviour of the structures 

are stiffness, strength and ductility. In addition, material properties, section properties, 

member properties and connection properties affect these parameters. Thus, engineers 

should be able to design buildings by considering all these parameter to prevent it from 

failure. 

 

1.2 Problem Statement 

Before the disaster of the Sumatra Andaman earthquake in December 2014, the 

awareness of Malaysian people on earthquake are very little. However, after 

experiencing several local tremors in Sabah and Peninsular Malaysia and far field 

tremor from earthquakes occurred in Philippines and Indonesia, the question about 

ability of buildings in Malaysia to withstand the tremor have been raise. The recent 

5.9-magnitude earthquake at Ranau, Sabah on 5th June 2015 had damaged 31 facilities 

buildings, including one of the Mount Kinabalu’s summit called ‘Donkey’s Ears’, 

stone resembles a pair of donkey ears fractured, and 18 loss of lives. 

 

In public water distribution system, elevated reinforced concrete (RC) water 

tank was used widely in the entire world as an important part of lifeline system 

especially in earthquake prone regions. Due to the most important structure before, 

during, and after a disaster such as earthquake, it is important to maintain the seismic 

safety of elevated RC water tanks.   


