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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 BACKGROUND OF STUDY 

 

Earthquake happens in an instant without any early signs. Seismic waves are 

created from the energy released from the earthquake. Steel structure buildings may be 

affected and suffered great damage due to the seismic waves. The structures may defect 

in term of deflection and cracking that may reduce the aesthetic value of the building. 

In Malaysia, nowadays most of the buildings are steel structures especially 

warehouse and factories. Steel structures are made up of members, such as beam, 

column, girder, or braced. They are widely used because of their light weight which 

provides lighter dead load to the structures. The structural steel is fabricated off-site 

which minimized the construction time on site.  It also saves time for erection since 

concreting work is not required. Moreover, it is the most economical construction 

material. Number of labors, machineries and equipment required are also reduced hence 

reducing the construction cost.  

Construction materials for the structure are from high strength steel. The great 

strength of steel provides advantages to the building. Steel also provides flexibility to the 

building where it can bend without causing any cracks. Besides that, steel allows the 

structure to bends slowly due to its plasticity characteristic. However, the strength of 

steel may be weakened when in contact with fire or very high temperature. Due to that, 

the steel is coated with a fire protection material as for protection. Therefore, these 

advantages allow the steel to perform better than other materials especially when the steel 

structures are subjected to earthquake.  

Structural steel comes with various shape that satisfy the strength requirement 

according to their mechanical and chemical properties. The shapes available are T-bar, 
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L-angle, hollow structural steel (HSS), wide flanged, I-beam, channel and etc. Figure 1.1 

presents an illustration of the steel shapes.  

 

 

 

Figure 1.1: Various shapes of structural steel 

 

Source: Autoworkshop. Image by unknown 

 

1.2 PROBLEM STATEMENT 

 

 Malaysia can be said to be free from earthquake and categorized in low seismicity 

group, but yet can feel the tremors at certain places. Sabah and Sarawak experiencing the 

earthquake more than the peninsular Malaysia. A 4.0 magnitude earthquake hit the 

Mount Kinabalu area, some 16km west of Ranau at about 9.39am Friday, according to 

the Malaysian Meteorological Department website (Anon 2016). The seismic crisis 

affected buildings and infrastructures with a total damage besides of fatality. Most of the 

buildings are designed by only considering wind effect rather than seismic effect. 

Therefore, seismic effect need be considered since the minor disaster had already 

occurred. 

Distant ground motions have been recorded by the Malaysian network of seismic 

stations, from two most active plate tectonic margins in the world i.e. the Sumatran 

subduction zone, and the 1650 km long Sumatran fault; and the Philippines plate alike 

(Sooria et al. 2012). As the last large earthquake on the southern San Andreas occurred 

in 1857, that section of the fault is considered a likely location for an earthquake within 

http://auworkshop.autodesk.com/library/bim-structural-analysis/unit-4-designing-structural-steel
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the next few decades. The San Francisco Bay area has a slightly lower potential for a 

great earthquake, as less than 100 years have passed since the great 1906 earthquake; 

however, moderate-sized, potentially damaging earthquakes could occur in this area at 

any time (Sandra S. et al. 2016). Location of Sumatran fault and San Andreas fault are 

illustrated as shown in Figure 1.4 and Figure 1.5. 

 

 

 

Figure 1.3: Major tectonic plates surround Malaysia. 

 

Source: UWEC. Image by unknown 

 

 

 

Figure 1.4: Location of Sumatran fault  

 

Source: Sieh K et al. (2000) 
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