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The Bangkok Earthguake and What we learned from it
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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.
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Earthquakeinduced forcein the Building
Spectral Acceleration (m/s?)
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T=5sec T=24sec T=1.1sec
A AL AL
s N\ s N\ s N\
oHI i |.| | 1" | i"* [ LAAT
I'I'ili'w‘,,t\" ||‘|’| ||'|I|' ; v
| TATavAta (111 |\ ||.‘|| ’l||||l WA




Depth to Basement Rock in Bangkok Basin
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These dynamic properties of soil basin allow us to evaluate the
amplified long-period ground motions inside the basin !
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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
o ‘?"‘ = " amplify long-period ground motions. A large number of high-rise

— buildings with long natural periods will be strongly shaken by the
-1 resonance W|th these ampllf ied ground motlons

S

" Earthquake scenarios that are dangerous for tall bqumgs In
a= £ 1E Bangkok include:

Z 0 Earthquake of magnitude 7-7.5 in Kanchanaburi province
;u 0 Earthquake of magnitude 8 along the Sagaing Fault in Myanmar

JrrrrTraTITIRE AR

Earthquake of magmtude 8. 5-9 at the Arakan subductlon zone
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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.
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UEW.1301/1302-61

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

Earthquake induced force in the Building
Spectral Acceleration (g)
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EQ induced force inotge Building  Mandalay earthquake Mw 7.7 2025
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Overa" BUiIding'S ConditiOn (Government building, Bangkok Metropolitan Area)

Total Government building = 498

454 buildings (91.2%)

42 buildings (8.4%)

2 buildings (0.4%) —

~) . Ve — 42 TP N L
- 1 gration Bureau 2) The Revenue Department

. L = wmm e '

Shear wall, elevator shaft, and fire Serious damage on columns from

escape stairs on the 3rd and 4th 5th to 27t floor, along with cracks
floors were damaged. in the walls.

From DPT (5 April 2025)
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Summary of Damages

Total Collapse — 1 Bldg (SAO bldg. during construction)

Structural damages — Approx. more than 10 Bldgs

Non-structural damages — Approx. Several 100 Bldgs

All buildings in Bangkok, except collapsed SAO bldg, are safe from
the earthquake with varying of damages but no reported injuries

or death, except the collapsed SAO bldg with around 100 labors
death or missing.



Door Corner Cracking in Masonry Wall (commonly seen 15/15)




Spalling of interior and exterior plaster (commonly seen 14/15)




Severe cracking of masonry wall on both side (rarely seen, 2/15)
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Significant Structural Damage (25-story, Rajavithi Hospital)
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Significant Structural Damage (25-story, Rajavithi Hospital)
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Significant Structural Damage (Building in Bangkok)




Damage and Implications for Seismic
Design of RC Structural Wall Buildings

John W. Wallace.,” meert, Leonardo M. Massone.” Patricio Bonelli,”
Jeft Dragovich,” seeri, René Lagos,” Carl Liiders,”
and Jack Moehle? sueen

Earthguake Specira, Volume 28, No. 51, pages 5281-5299, June 2012

Figure 1. Typical wall damage in the 2010 Chile earthquake.
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Damped Free Vibration
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Harmonic Shaking
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Queen Sirikit National Convention Center

Station
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M7.7 on 28Mar25
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Figure 22. Map and chart of potential maximum earthquake magnitudes (M,,) associated with named sagments of the Sagaing fault. Blue arrows show the boundaries of
fault segments. Ruptures of the past century appear in the lower box, Green lines are the proposed rupture patches along the Sagaing fault wnce the beginning of the
wenteth century, gray line shows the proposed rupture section along the Kyaukkyan fault, paralel to the Sagang fault. Red line marks the possible rupture patch of the 1839

earthquake, inferad from historical data. BMs = Ban Mauk segment; TV = Tawma segment; 1Ds = In Daw segment; Mls = Mawlu segment; 5Zs = Shaduzup segment;
KMs = Kamaing segment; MGs = Mogang segment
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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.
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Failure modes to be prevented are:
e Diagonal tension failure (c) caused by sheatr,
e Diagonal compression failure caused by sheatr,
¢ Instability of thin walled sections,
e Instability of the principal compression reinforcement,
¢ Sliding shear along construction joints (d),
e Shear or bond failure along lapped splices or anchorages (b).



The Cyclic Behavior of A
44-Story Building with
Ductile Structural Walls

Shear wall’s steel bars begin Column’s bars begin to

to yield in compression
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Shear wall’s steel reinforcement
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Brick walls begin to crack
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Fluid Viscous Damper (FVD) for building vibration control
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https://www.linkedin.com/posts/ncsea_fluid-viscous-dampers-effectively-dissipate-
activity-7146470330536968192-SYJS/

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

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