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Map showing Soil (Site) 
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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กรุงเทพมหานครและปรมิณฑล มีโอกาสเกดิภัยพบิตัิ
เนื่องจากแผนดินไหวขนาดใหญในระยะไกล

สภาพแองดนิออนในกรงุเทพ ฯ สามารถขยายความรนุแรงของแผนดนิไหว
ไดมากกวาปกต ิถงึ 3 เทา และ อาคารสงูเปนจาํนวนมากอาจเกดิการกาํ
ทอนทาํใหโยกไหวตวัรนุแรงจนเกดิความเสยีหาย 

สถานการณแ์ผ่นดนิไหวทีเ่ป็นอันตรายต่ออาคารสูงในกรุงเทพ ๆ ได้แก่

o แผ่นดนิไหวขนาด 7 - 7.5 ที ่จ. กาญจนบุรี

o แผ่นดนิไหวขนาด 8 ทีแ่นวรอยเลือ่นสกายในประเทศพม่า

o แผ่นดนิไหวขนาด 8.5 - 9 ทีแ่นวมุดตัวในทะเลอันดามัน



การปรับปรุงกฏกระทรวงแผ่นดนิไหวในปี พ.ศ. 2550 ขยายพืน้ทีค่วบคุมใหอ้อกแบบ

อาคารตา้นทานแผ่นดนิไหว ใหร้วมถงึกรุงเทพมหานครและปริมณฑล



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)

ความรุนแรงของการส่ันไหวของอาคาร

คาบการส่ันไหวของอาคาร







MCE, 
damping ratio 5.0%

Measured ground motions (BKSI, KMUA), 
damping ratio 5.0%

DBE, 
damping ratio 5.0%

คาบการส่ันไหวของอาคาร

ความรุนแรงของการส่ันไหวของอาคาร





Slight to Moderate Damage to Non-Structural Masonry Walls

1 2 3

4



Severe Damage to Non-Structural Masonry Walls–ผนังอิฐกอราวทะลุสองฝง

4 5



Significant Structural Damage (25-story, Rajavithi Hospital)

25-story hospital

1st Floor 1st Floor

Presenter Notes
Presentation Notes
Severe damage is observed in the 25-story hospital building, particularly in the lower stories (1st - 6th stories). 



1st Floor

Significant Structural Damage (25-story, Rajavithi Hospital)

1st Floor

1st Floor



Significant Structural Damage (Building in Bangkok)



Roof Drift Ratio = 
∆
H

δ
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Inter−Story Drift Ratio = 
δ
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H



Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)
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Roof Drift Ratio Station: Department of Public Works and Town & Country Planning 
(PWSA)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 1 2 3 4 5 6 7 8 9 10

Ro
of

 D
rif

t R
at

io
 (%

)

T (s)

PWSA - NE

1.0%, H = T/0.02
2.5%, H = T/0.02
5.0%, H = T/0.02
1.0%, H = T/(1.3 x 0.02)
2.5%, H = T/(1.3 x 0.02)
5.0%, H = T/(1.3 x 0.02)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 1 2 3 4 5 6 7 8 9 10
Ro

of
 D

rif
t R

at
io

 (%
)

T (s)

PWSA - NN

1.0%, H = T/0.02
2.5%, H = T/0.02
5.0%, H = T/0.02
1.0%, H = T/(1.3 x 0.02)
2.5%, H = T/(1.3 x 0.02)
5.0%, H = T/(1.3 x 0.02)



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

Presenter Notes
Presentation Notes
For this study I have selected three real case study buildings 20, 33 and 44 story, covering a wide range of structural height.  

They were selected primarily as part of BMA project aiming to assess the seismic risk and loss to buildings in Bangkok. 

They were primarily designed for wind and possess various irregular features of practical nature. 

They are intended to represent typical tall buildings in various parts of the world. 



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.



Failure modes 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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The Cyclic Behavior of A 
44-Story Building with 

Ductile Structural Walls

Presenter Notes
Presentation Notes
The first step in UMRHA is to determine the nonlinear hysteretic modal behavior. 

The detailed nonlinear models of case study buildings were subjected to gradually increasing and direction reversing modal inertia load vectors for several significant vibration modes. 

The result is a cyclic pushover curve. A typical example is shown here. The achievement of various limit states during the analysis was marked to understand the cyclic behavior and damage. 

You can see that the response essentially remained self-centering type until a certain target displacement after which the structure started exhibiting a permanent change in geometry.



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

F14-CR01
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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
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