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Damage situation and rapid survey

in Bangkok

Anawat Suppasri Tsunami Engineering Lab

Naruethep Sukulthanasorn Nippon Koei1 Resilient City with

Digital Twin Technologies Joint Research Lab
Ryuta Enokida Earthquake Engineering Lab
Shinichi Kuriyama Disaster Public Health Lab

International Research Institute of Disaster Science (IR
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B = Background: RFAHIHEE) LPGM

B L 2P D30 E IV
Collapsed under constructed 30-story building

Source: Facebook Matichon Online - sanuaaulasl
https://www.facebook.com/reel/1310683063571722

Source: Facebook:Tlazaan walnz
https://www.facebook.com/reel/566928619072162




B = Background: RFEHIHEZE) LPGM

fthDEE EINFTOIK;
Situation at other high-rise buildings

Source: Facebook: The Nation Thailand Source: Facebook:anfiin Ftzandrezdn Source: FacebookKhaosod - 4naan

. https://www.facebook.com/reel/940480268157528
https://www. facebook com/recl/1 186965886440972 https://www.facebook.com/reel/645710218322905



B = Background: REHHEE) LPGM

R IC & BB ICEHE =y 7R, lRElEERE

Under panic as no emergency plan for earthquake, difficulty in getting back home
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Facebook 31 ifin gearau https://www.facebook.com/reel/589257760831468 https://www.facebook.com/RDnewsOnline/videos/663754259634593
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Summary of the situation in Bangkok

* This was the first major earthquake to widely impact Bangkok, causing serious structural damage to many tall
buildings. This challenges the long-held belief that Bangkok is safe from earthquakes and has a low risk of
experiencing them.

(far-field earthquake in Southeast Asia?)
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* Long-period ground motion hits many high-rise buildings
caused ductile damage, only one under-construction site
collapsed (progressive collapse) among others.
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* Critical disaster management problem due to lack of awareness and preparedness:

( *we do not think that it will happen at Bangkok)

o No clear evacuation plan for high-rise buildings o Poor backup plans for public transportation
o No designated meeting points or leaders o Weak coordination between agencies
o No warning system o Public health is not well included in disaster planning

* Panic, anxiety, and insecurity about living in high-rise buildings

o misunderstanding evacuation several times



EX2XIt.  Emergency response

Damage inspection guideline (full version) We also made the damage inspection guideline
for on-expert version
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ISP

Emergency response

EARTH - Earthquake Research Center of Thailand
http://www.earth-th.org/
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SFHEDHEMBY Objective of rapid survey

S EDESBEEIRED, SB. PRNICED L5 AZEIPDED,
- SRIOKED HFoN2EEANIFADL, INEEICRICEIDZERKFICEDL S IZTHBRA 2D,

HE - B
A NBEEBRR, BRUBERLY 54— G5B

| Department of Disaster Prevention and Management
Earthquake Early Warning / National Warning Center / Thailand Meteorological

Department
=B I DG XAMEMRT L 2 — BREFRDEZE, MEERE
Building design Earthquake Research Center of Thailand / Japanese

and other companies

RRMWILETE., RERH#E N>a7#F. Ivr>rv—A =2hE. BEES

ECINEEES Bangkok Metropolitan Administration / foreigners,
Emergency response, elderly, disabilities

vulnerable persons

EERRIS IR HARKRGEEE, EER K E

International support Embassy of Japan / UNDRR



E PRV 3E  International support

e  Short-term: Emergency relief (food, shelter,
medical supplies), mental health support (PTSD).
e  Medium-term: Accurate information
dissemination and strengthening informal
communication networks.

e Long-term: Disaster education, international
student exchanges, professional training programs

At Chulalongkorn University with Burmese
faculty member and students

With the chief of UNDRR Regional Office At the Embassy of Japan in
for Asia and the Pacific Thailand with the ambassador




BF14ES  Governmental agencies

Bangkok Metropolitan Administration
Collapsed under construction building
Emergency planning

Geospatial data

Mental health

Department of Disaster Prevention and Mitigation
and Thai Meteorological Department

Earthquake Early Warning system

Sensors and collaboration with network provider, etc

Rajavithi hospital

Damaged building and public confidence
Structural Health Monitoring (SHM) systems
BCP
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Emergency response
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An online platform facilitates the reporting of building damage to the government
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Temporary evacuation site

https://www facebook com/share/p/1HhN18MRKe/

00006
bangkokbma

Emergency response
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Support to disabilities
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M2  Private companies

AT, EDLDICERBENLZRETT 5D
How to design high-rise buildings in Thailand

Bangkok Bank 134 m
(Tallest during 1981-1987)

Mainly shear wall (lift core)
Large safety factor for old
buildings

No earthquake damping
No seismic isolation

Magnolias Waterfront  King Power
Residences (318 m) Mahanakhon (314 m) 16




F &8 - HARD B DEBL Main findings/contribution from Japan

1) Earthquake Early Warning system (EEW): Especially in Bangkok, which is about 1,000 km
apart from the epicenter, such an EEW will provide a certain amount of lead time and allow
people to respond before the main ground shaking arrives.

LSHE %E‘Z?X%A (EEW) : FFICERE#A 5 1,000 km BENT=/N> 07 Tl
CDEIWEEW ICE > T—ED Y — XA LHEOoN, ERENHLEET 58] H'J
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Image of cell broadcast system
https://www.bangkokpost.com/thailand/pr/2991654/true-completes-nations-first-cbs-disaster-network 17



F &8 - HARD B DEBL Main findings/contribution from Japan

2) Structural health monitoring (SHM) sensors: Especially for public buildings or tall buildings,
such sensors can provide quantitative information on levels of structural damage and give
guidance on whether residences or users are safe or not to return to their buildings.
BENLVZAEZZY VY (SHM) oY — FICAHOEYCEEEILDHE, ZD LD
BEVY—EIBELDEGL NIVICETIEENLREBERZRHEL. BEECI—TF -
BYICR > THLERENE I N DREBRAEXIEBRE L TIRHETZ XS,

It ) o o ar a o
nsAnngunIunTiaTasznianuatasisaneuadmindessie (1) 9

v uieu1dmnsAnds Sensor Nanua
12 MU IMSQUARIAZYMIRY
Tsameonnafuenulszynganzy

V' deyananungnaatinszuy Internet

HUY Real-Time 3 Server M

NFANNUYIUAS

v meiflumisasioasunundeun

FUNNEITLHINITHUBIBIAS

(Intersotry  Drift) Maddulamms
ANAY Sensor NAUAZIZAVTY IFUFU
14 1az 13

Installed SHM sensors in a hospital in Chaing Rai province
https://www.thaipost.net/news-update/766521/ 18



F &8 - HARD B DEBL Main findings/contribution from Japan

3) Building design codes for earthquake resistance: The low to mid-rise buildings in Bangkok

were OK, mainly due to the predominance of long-period components in the ground motions.

However, the high-rise buildings were severely affected by the motions, which almost
reached the intensity of the design spectra.
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~ Condominium (44 stories)

https://www.facebook.com/realist.co.th/posts
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https://www.bangkokbiznews.com/news/news-update/1173698
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i) D M= 2% 5T E %€ Building design for earthquake

AXETEZE des1gn capamty curve for buildings in Thailand

Acceleration Response Spectrum L akaEo : 0
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S[E]OHIE  recorded ground motion during an earthquake

Source: Prof. Pennung Warnitchai (AIT), Prof. Teraphan Ornthammarath (Mahidol U), Dr. Pramin Norachan 20
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= 5% 5T == 45 Building design for earthquake
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JR Y, CTIVE

https://theactive.thaipbs.or.th/data/earthquake-timeline-25

Laws / acts related to earthquake
resistant in Thailand

Earthquake load and building strength in 10 provinces

Installation of automatic earthquake sensors

Earthquake load and building strength in 22 provinces

including Bangkok and surrounding provinces

Earthquake mitigation plan

Earthquake load and building strength in 43 provinces

(There are 47 provinces in Thailand)

Standard for earthquake resistant design in detail
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F &8 - HARD B DEBL Main findings/contribution from Japan

4) Emergency plan for high-rise building against earthquake: As people in Thailand had never
expected such large shaking caused by long-period ground motion, people were in panic and

had no idea what to do next.
SEEIILOHMEICN T AEZETH : X4 DAL iEﬂﬁﬂi&f;—é}J CEBINIFEDODKRELRENETF
ML TWEDh T, /=y 7%? Y RICAZ T REAQAEDL DD BED - T,

5) Stranded commuter: Similar to Tokyo Metropolitan, every person who was working around the
city center had long difficulties returning to their homes because of serious traffic jams and the

shut down of all train systems.
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Tokyo Metropolitan Government . .
httgs-//wwwpbousai metro.tokyo.lg.jp Cabinet Office, Government of Japan
' ' ' ' e https://www.bousai.go.jp/kohou/kouhou

/bousai/1000031/index-html bousai/h20/01/special_02.html 22
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F &8 - HARD B DEBL Main findings/contribution from Japan

) Disaster education: People in Thailand have a less correct understanding of earthquakes

Therefore, they had no idea what to do and must be included in a basic education in the future
BFKEE  RADALIFHEICHTHIELWVWEENLC, AZdIRNELDHL LT, SEBOEEHK
BICHPADLBELDH B,

7) Mental health: Large numbers of people who are living and working in tall buildings have
mental health-related issues which are mainly caused by not only their experience of large
shaking, but also images and videos of the collapse of the under-construction 30-story building.
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