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Earthquake response of high-rise buildings and
long-period motion in Asian Mega city

-Observations in Singapore, Tokyo, Manila, Bangkok-



High-rise buildings in Megacities of Southeast Asia
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What is the response of affected h|gh rise bu|Id|ngs during these earthquakes?




Long natural period and low damping factor
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Tall buildings in Singapore during 2004 Sumatra earthquake
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Tremors felt in many parts of Singapore

TREMORS were
felt i many parts
of Singapore early
vesterday morn-
ing as a result of
the massive earth-
quake that struck
Indonesia’s Suma-
tra island.

But the
tremors — which
were felt in Tan-
jong Rhu, Marine
Parade, Toa
Payol, Siglap and
Mever Road
were mild and
caused no damage
or casualties.

Mrs Mary Lim,
a resident of
Laguna Park on the east coast, told
Tonpay that she knew something was not
right when the chandeliers in her apart-
ment began swaving.

She said: “My balcony shding doors
were open and there was no breeze com-
ing through,

“Then, the chandeliers just started
swaying and some of the ornaments in
my showcase also began shaking.

“It was quite scary and | decided to
just go to the void deck as a precaution.”
Police spokesman Tan Soon Aik said

the police received about 13 calls from

day by tidal waves.

Villagers in Colombo, Sri Lanka examining the j
debris of their homes, which were destroyed yester- Indonesian

the affected
areas, but no
injuries were
reported.
Meanwhile,
the Mimistry of
Foreign Affairs
(MFA) said
their overseas
missions in tidal
wave-hit Sri
Lanka, India,
Thailand and
Bangladesh
were in touch
with the local
authorities as a
result of the

earthquake.

In a state-
ment, the MFA said it would provide
assistance to Singaporeans in the
affected areas. It also urged Singapore-
ans travelling or staving within the
region o continue to monmitor develop-
ments and fo register with the nearest
Singapore embassy or consulate.

They can also register through the
ministry’s website at www.mfa.gov.sg/con-
sular

Relatives or friends of Singaporeans
who are in the affected areas can call the
MFA Duty Office at 6332 0000 to regis
ter their contact details. — Jose Raymond

TODAY, 27 December 2004
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High-rise buildings in Japan -
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High-rise Bmldmgs in Tokyo during 2011 Tohoku earthquake
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Far-field earthquakes can influence high-rise building responses in deep basins.


http://www.kyoshin.bosai.go.jp/kyoshin/topics/TohokuTaiheiyo_20110311/inversion/images/fig5.jpg

Long-period ground motion

of 2011 Toho

Qutside basin

Within basin

earthquake

vvvvvvvvvv

two major parts,
large amplitudes
long duration

durface wave
generation in a basin

Shinjuku is at center =

of Kanto basin

Tsukidate

Shin

T

Hokota :

Basement depth
38° 4~ : -I i -
36"
VEL E' |
I 35° : ¥ ] .
BAX 99.93 1397 140° 1417 142° 143° 1447 145°
Max 100cm/s

LE EE658

66.29

Max 66cm/s

4 H

i Ad a =

100

750
Time(sec)

20 350

" VEL EW



http://www.kyoshin.bosai.go.jp/kyoshin/topics/TohokuTaiheiyo_20110311/inversion/images/fig5.jpg

High-rise buildings in Metro -
Manila, the Philippines

Tall buildings are limited in some areas,
such as Makati , Taguig,Mandaluyong
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Central Luzon eahquke (Mw6.1) .....
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Why did this moderate size earthquake cause nonstructural damage to high-rise buildings in Metro Manila?
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High-rise buildings during 87 B
the 2025 Myanmar earthquake ' & 7 -

The 2025 Myanmar earthquake (M7.7)
caused damage to high-rise buildings
iIn Maga cities in southeast Asia
including Bangkok, more than 1,000

--------
Thailand
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collapsed, resulting in casualties. Water ~ +2025-03-28 12:50 (local time) RN
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Tall buildings in Bangkok during Myanmar earthquake

e Non structural damage

e Connecting corridors between
buildings, partition wall, outer
wall

e water spillage from rooftop
pool

e Building under-construction
was collapsed. More than 90

people killed
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Shaking maps in Japan by HERP

-Effort to build database for strong motion
prediction in Japan over 25 years-



Headquarters for Earthquake Research Promotion established in
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3D model of shallow and deep soil layers in Tokyo
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Prediction of strong ground motion for future large events
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Prediction of long-period ground
motion of mega earthquake (M8.

Damage in wide area
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Earthquake response of buildings
in three basins
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Long-period ground motion in Lima
from SATREPS project



Observation for long- perlod motion in Lima

Long-period motion were observed in Lima during far-
moderate events. Although amplitudes were not large,
long-period motions at periods of 1 to 4 sec were
dominant in coast area of Lima. We could establish Vs
models of deep sediments in Lima for predicting long-
period motion in SATREPS project.
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Conclusions

® High-rise buildings were often vibrated during distance large earthquakes. in
Asian Mega cities, such as Tokyo, Manila, and Bangkok. Although damage was
concentrated in non-structural parts, such damage avoided the rapid functional
recovery of the affected buildings.

® |_ong-period motion at periods more than 1 second was dominated in the
observed strong motion records by the contribution of surface waves amplified
and generated in basins with deep sedimentary layers.

® Shaking of high-rise buildings due to distant large events is a common issue for
Asian Mega cities. Researchers and engineers in seismology and earthquake
engineering will collaborate on evaluating long-period motions of future large
events for safety of large-scale structures.

® [t is expected that long-period motion at periods of 1 to 4 seconds may be
amplified in the coastal area of Lima during future large events.
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