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Conditions in Thailand
(derived from digital elevation 
data—SRTM30 and boreholes data) 

Bangkok and neighboring 
provinces are located inside a 
large soil basin.  



Depth to Basement Rock in Bangkok Basin

These dynamic properties of soil basin allow us to evaluate the 
amplified long-period ground motions inside the basin !





Resonance Effect
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Bangkok and the surrounding provinces are at risk 
of disasters from distant large earthquakes

The city lies on a large and deep soil basin, which can strongly 
amplify long-period ground motions.  A large number of high-rise 
buildings with long natural periods will be strongly shaken by the 
resonance with these amplified ground motions

Earthquake scenarios that are dangerous for tall buildings in 
Bangkok include:

o Earthquake of magnitude 7-7.5 in Kanchanaburi province

o Earthquake of magnitude 8 along the Sagaing Fault in Myanmar

o Earthquake of magnitude 8.5-9 at the Arakan subduction zone



With the 2007 amendment to the Earthquake related ministerial regulations, 
the control area for earthquake-resistant design was extended to Bangkok 
and the surrounding provinces.



National Standard DPT 
1301/1302-61:
Seismic Resistant Design of 
Buildings and Structures

Issued by Department of Public 
Works and Town & Country Planning, 
Ministry of Interior (2019)

The new design spectra for Bangkok and 
the surrounding provinces have already 
been included in DPT1301/1302-61.



New Design Spectra for 
Bangkok and surrounding 
provinces

Spectral Acceleration (g)

Natural Period (sec)

Earthquake induced force in the Building







MCE, 
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Slight to Moderate Damage to Non-Structural Masonry Walls

1 2 3
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Severe Damage to Non-Structural Masonry Walls–ผนังอิฐก่อร้าวทะลุสองฝั Éง

4 5



Significant Structural Damage (25-story, Rajavithi Hospital)

25-story hospital

1st Floor 1st Floor



1st Floor

Significant Structural Damage (25-story, Rajavithi Hospital)
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Significant Structural Damage (Building in Bangkok)
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Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)
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Harmonic Shaking
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Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)
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Roof Drift Ratio Station: Queen Sirikit National Convention Center
(BKSI)



Roof Drift Ratio Station: King Mongkut’s University of Technology Thonburi
(KMUA)



M 7.7 - 2025 Mandalay, Burma 
(Myanmar) Earthquake

2025-03-28 06:20:54 (UTC)
22.013°N 95.922°E
10.0 km depth



(Sutasinee Intui, Shinya Inazumi, and Suttisak Soralump, 2022)

M7.7 on 28Mar25



Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)
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Typical Tall Buildings in Thailand

33-story
B2

20-story
B1

 RC slab-column frames carry 
gravity loads

 RC walls & cores resist lateral 
loads

 Masonry infill walls extensively 
used 

 Possess irregular features 
commonly found in typical tall 
buildings, e.g. podium and non-
symmetrical arrangement of RC 
walls, etc.

44-story
B3



 Ductile Structural Walls

A basic requirement for walls to be ductile: a flexural plastic hinge zone should be formed at 
the base of the wall, and brittle failure mechanisms should not be permitted to occur. 

This is achieved by establishing a desirable hierarchy in the failure mechanics using capacity 
design procedures and by appropriate detailing of the potential plastic hinge region.



Brittle Failure modes in RC walls to be prevented are:

 Diagonal tension failure (c) caused by shear, 

 Diagonal compression failure caused by shear, 

 Instability of thin walled sections,

 Instability of the principal compression reinforcement,

 Sliding shear along construction joints (d),

 Shear or bond failure along lapped splices or anchorages (b). 
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Ductile Structural Walls



Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)
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Fluid Viscous Damper (FVD) for building vibration control

https://ana.ir/en/news/1973/iran-among-nine-countries-holding-viscous-fluid-damper-technology

https://www.linkedin.com/posts/ncsea_fluid-viscous-dampers-effectively-dissipate-
activity-7146470330536968192-SYJS/

https://ryanrakhmats.wordpress.com/2018/04/22/fluid-viscous-damper-fvd/

https://doi.org/10.3390/buildings15020260



Structural Health Monitoring of A Hospital Building in Chiang Rai

Acceleration Sensors
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F13-CR04

F10-CR05
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Battery

MEMS Acceleration Sensors



Testing the SHM system & Identify Building Dynamic Properties by Human Excitation



3D Mode Shape (Updated FEM Model)
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3D Mode Shape (Updated FEM Model )
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Visualization of Demand-to-Capacity Ratio of Structural Members in 3D Building Model




