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CHAPTER 1 
 
 

INTRODUCTION 

1.1 Background 
Malaysia in one of the country located at the equator of the globe situated far 

away from the active seismic fault zone. The nation is occasionally considered as safe 
from earthquake disaster as the nation is located outside the earthquake region. Therefore, 
the construction practice in Malaysia does not have awareness upon the earthquake 
disaster regarding to the building’s design precaution. Generally, existing reinforced 
concrete (RC) buildings in Malaysia were designed by using BS8110 (1997) without any 
earthquake safety precaution. After Ranau earthquake on June 2015, Malaysia citizen 
with different hierarchy, from government leader, local authorities, researchers, 
engineers and public citizen keep asking the same question on how safe the buildings 
when subjected to earthquake loading if the earthquake happened again especially in 
Sabah, where there is no provision for seismic code yet. It is always being a fear to people 
to facing an earthquake since the magnitude and vibration are unpredictable. 

The movement of tectonic plate deep underneath the earth has caused many 
vibrations onto the earth surface. Some of them has bring a lot of disaster to the earth 
including man-made structures like bridges, buildings, slopes and roads, which caused 
the loss of properties, injuries and fatality as well as the changes of landform due to 
landslides and tsunami. It has been recorded all over the world that earthquake disaster 
has brought many damages on earth. On 5th June 2015, a moderate tremor struck the 
northwest of Ranau, Sabah around 7:15am local time. Malaysian Metrology Department 
(MMD) has reported that the recorded magnitude of the tremor is 5.9 Richter scale which 
lasted for 30 second. The epicenter was located 16 km northwest from Ranau with the 
depth of 54 km beneath the earth. The tremors were felt in Ranau, Kundasang, Tambunan, 
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Pedalaman, Kota Kinabalu and Kota Belud (Adiyanto, 2016). Although the magnitude of 
the earthquake is considered as moderate, but it has brought a lot of impacts to the local 
people.  

During the tragedy, plenty of buildings has damaged and distorting their economy 
resources such as plantation. Some of them are facing trauma and fears to stay inside their 
house especially at the multi-storey houses. Figure 1.1 presents the epicentre of 2015 
Ranau earthquake. 

 

Figure 1.1 Epicentre of Ranau, 2015 earthquake (MMD,2015) 

Earthquake does not kill people, but the disaster caused by the earthquake will. 
To prevent injuries and fatality caused by earthquake strike, every structural engineer 
should take into account all the consideration to ensure that the man-made structures are 
able to withstand seismic action. Thus the design for future structures should be designed 



 

3 

according to Eurocode 8 (2004) as well as the inspection and assessment of existing 
buildings whether the buildings are able to survive under seismic action.    

In earthquake engineering, the interstorey drift ratio is very important to be 
investigated. This parameter can be used as early description for engineers to predict how 
safe the buildings during real earthquake event. High interstorey drift ratio will cause 
damage to the non-structural elements such as window frames, ceiling, electrical wiring, 
etc. Then, the damage will occur to the structural element, i.e. beams and columns, before 
the whole structure might experience collapse. Therefore, this study is significant for 
Malaysia especially Sabah scenario. 

1.2 Problem Statement 
A study related to seismotectonic setting of Malaysia conducted by Jabatan 

Mineral and Geoscience Malaysia (JMGM) has found that Malaysia is considered as a 
country with low seismicity except for Sabah state(MOSTI,2009). The Ranau earthquake 
on 5 June 2015 with a magnitude of Mw 5.9 has recorded as the strongest tremors to affect 
Malaysia for the last 45 years. This tragedy has given a very big challenge to the nation 
especially in construction industry to come out with new consideration for analysis and 
design of structure against seismic action.   

Occasionally, analysis and design for seismic resistance structure by using 
Eurocode 8 (2004) and FEMA 356 (2000) only considering single earthquake for every 
single structure. Nevertheless, the nature of earthquake events shows that most of the 
earthquake events were occurred repeatedly. It is always seen that there will be certain 
number of tremors after the first one. This is called as multiple earthquake (Hatzigeorgiou 
and Beskos, 2009). The 2015 Ranau earthquake tragedy also demonstrated that there are 
more than hundreds tremors occurred after the first tremor. Table 1.1 shows the list of 
selected tremors during the 2015 Ranau earthquake. 

Very few studies have been reported in the literature regarding to the multiple 
earthquake phenomenon and this phenomenon is ignored in the earthquake design 
(Hatzigeorgiou,2010a; Hatzigeorgiou,2010b; Hatzigeorgiou and Liolios, 2010; 
Hatzigeorgiou and Beskos,2009). Hatzigeorgiou and Liolos (2010) noted that the 


