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Official statement

Uniform Building By-Laws 1984

3

4



11/27/2025

3

Content of the talk

• Malaysia legal set up
• Seismic behaviour
• Structural response
• Good practices
• Conclusion and way forward

Earthquake• Interplate earthquake
• Contribute more than 90% of the 

earthquake

• Intraplate earthquake
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Earthquake measurement

• https://en.wikipedia.org/wiki/Moment_magn
itude_scale

• Mercalli intensity scale
• Richter scale
• Moment magnitude scale

Damaged by Earthquake

• However, peak ground acceleration is not the only factor affecting the 
damage of the building caused by the earthquake.

• Focal depth and rupture
• Ground behaviour and amplification factor
• Structural dynamical behaviour
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Damage near to the epicentor

• Chi Chi Earthquake
• September 21, 1999
• Jiji (Chi-Chi), Nantou County, 

Taiwan 
• 7.6-magnitude earthquake
• killed 2,415 people, injured 

11,305, caused NT$300 billion 
worth of damage and left an 
estimated 100,000 people 
homeless.

Myanmar Earthquake

• 28th March 2025 06:20:52 UTC
• Mandalay, Myanmar
• Mw = 7.7
• Depth 10 km
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Boxing day Sumatra earthquake

• Date and Time: December 26, 
2004, at 00:58:53 UTC

• Epicenter: Off the west coast of 
northern Sumatra, Indonesia.

• Magnitude: Estimated at 9.1–9.3 
Mw

• The hypocenter (the actual point 
of origin) was approximately 30 
kilometers below the seabed

Depth of earthquake

• Shallow Focus Earthquake (0 –
70 km)

• Intermediate Focus Earthquake 
(70 – 300 km)

• Deep focus Earthquake (> 300 
km)
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Soft story failure due to earthquake 
Bulletin of Earthquake Engineering (2024)

Failure due to 
earthquake 
(Source FEMA 
454)
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Typical failure

• Flexural failure on columns
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Code requirements: MS EN 1998-1 and 
National Annex
• Damage Limitation

• No damage limitation
• Return period 95 years
• 10% chance in 10 years

• No collapsed limitation
• Return period of 475 years
• 10 % chance in 50 years

• Very low seismicity
• ag < 0.39 m/s2 or ag S < 0.49 m/s2 

• Low seismicity
• ag < 0.79 m/s2 or ag S < 0.98 m/s2 

Structural responses

• Structural responses
• Geotechnical (Type of soil or shear wave velocity)

• Ground type A
• Ground type B
• Ground type C
• Ground type D
• Ground type E
• Ground type S1
• Ground type S2

• Structure
• Natural Period
• Type of structure
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Soil classification EN 
1998

Soil classification exceed 30m deep
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Formula for building natural period

Response spectrum 1 (Soil classification EN 
1998)

• Peak acceleration is 2.5S for 
5% damping.

• Limit of Design acceleration is 
0.2 peak ground acceleration.
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Response spectrum 2 (Soil classification 
based on site natural period for deep geology)

Hazard map of 
Peninsular Malaysia
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Recent earthquake in Malaysia: Is the 
hazard map capture the risk?

Important Class
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Ductility Class

• DCL or DCM?
• Singapore recommended DCL
• Malaysia NA to MS EN 1998 

• DCM shall be used if the seismic zoning above low seismicity.
• Detailing following EN 1992 is classified as DCL. Major changes in detailing will 

be needed in DCM.

Strong 
column 
weak 
beam
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Concept of seismic actions

• RSA
• For stiff structure
• Force demand

• RSV
• For medium period structure
• Energy demand
• RSV = ω RSA

• RSD
• For long period or flexible structure
• Displacement consideration
• RSD = ω RSV
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Architectural design

• Architectural design plays an important parts of the seismic design.
• Avoiding soft storeys.
• Concept of Strong columns weak beams.
• Regularity

• Plan
• Elevation

Soft storey (FEMA)
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Solutions for 
soft storey
(FEMA)

Building regularity (EN 1998-1)
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FEMA Plan 
irregularity

FEMA 
elevation 
irregularity
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Non structural components (EN 1998-1: 
4.3.5) 
• (P) Non-structural elements (appendages) of buildings (e.g. parapets, gables, 

antennae, mechanical appendages and equipment, curtain walls, partitions, 
railings) that might, in case of failure, cause risks to persons or affect the main 
structure of the building or services of critical facilities, shall, together with their 
supports, be verified to resist the design seismic action.

• (P) For non-structural elements of great importance or of a particularly dangerous 
nature, the seismic analysis shall be based on a realistic model of the relevant 
structures and on the use of appropriate response spectra derived from the 
response of the supporting structural elements of the main seismic resisting 
system.

• (P) For the following non-structural elen1ents the importance factor shall not be 
less than 1,5:

• anchorage elements of machinery and equipment required for life safety system;
• tanks and vessels containing toxic or explosive substances considered to be hazardous to the 

safety of the general public

Precast members

• Joints are always the weakest and additional attention shall be paid to 
ensure reliability and safety.

• The design of the precast element is covered in EN 1998-1, Section 
5.11.

• No additional requirements imposed by National Annex.
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Content of the talk
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Way forward

• Building regulation
• Code updating
• Budget allocation
• Architectural design
• Structural design
• Non-structural components
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Seismic consideration
Thank you

Ir. Tu Yong Eng
Applied Technology Group Sdn Bhd

YLD Professional Sdn Bhd
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