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Myanmar, Republic of the Union of
Myanmar (by 1989: Burma) y( |

* Area 676,579 km?2

* Population : 2022 estimate:
55,770,232

* GDP (nominal) 2024
estimate: $68.006 billion
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near Mandalay tollowed by a 6.4 magnitude aftershoc
W|th|n 11 minutes.

e ~20 km from Mandalay near Sagaing Fault one of Southeast Asia
most active strike-slip faults.

HOW THE MYANMAR EARTHQUAKE HAPPENED

1 'The Indian tectonic plate

moves northward 2" The Sunda tectonic plate

shifts in the opposite
direction at 49 mm per year

Sagaing fault —¥

3 ; The plates catch and W L] CHINA
stick on the Sagaing SRR
fault, building up huge
amounts of energy 4  The plates “slip’ past MYANMAR
each other, refeasing
the stored energyina el
single burst
' ) 5 | The resulting
earthquake is very
shallow and very Yorgon m THALAND

powerful
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Myanmar sits on a tectonic fault line

Mahdql__ay
Yy

Eurasian plate 2

Indian plate

Bay of Bengal

200km
200 miles

0 The Indian plate collides with the Eurasian plate

e Friction builds up along the Sagaing fault

e The fault slips along a 200km section, which releases energy
felt as an earthquake

BlB|C|

Source: USGS, Advancing Earth and Space Sciences
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e Sagaing Fault : the northern and southern
sections.

* The last recorded earthquake was in 1929 with
a magnitude smaller than 7.0. The 220 km Fuidds (i
(140 mi) long Meiktila segment extends Qs
between Mandalay and Naypyidaw and is \\ {4
characterised as a linear feature. \\

* This segment has not experienced any major | \
earthquakes, although it possibly ruptured "
during the 1839 Ava earthquake.
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Sagaing Fault Segments

* the earthquake rupture extended more than 460
by 20 km from in Mandalay to Kyauktaga in
Bago. From the epicenter the rupture propagated
more than 75 km to the north. z

* The last earthquakes with magnitudes greater
than 7 occurred in 1930, 1946 and 1956 along
this fault, whose approximate latitudinal extent is
shown with green lozenges in A (Hurukawa &
Maung Maung, 2011).

e Seismic gap is located between the 1929
(Naypyidaw semgent) and 1956 (southern
Sagaing segment) ruptures.




Rupture Duration 80sec

https://earthquake.usgs.gov/earthquakes/eventpage/us7000pn9s/finite-fault

+0 | ﬂ : Max Mr: 1.53E+19 Nm/sec

* The length of the surface rupture | : o34, J0E-L20. N
from satellite data was 500 km, & :
slip of 3-5m . 2 \ |
: |
* A study of satellite data at the %06_ |
Geospatial Information Authority = N |
of Japan revealed thatupto 6 m ¢ |
of horizontal displacement % 0.4 i
occurred along the fault. = |
= |
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28 March 2025, Mw7.7 Sagaing Earthquake

e Central Myanmar at a shallow depth of 10 kilometers, approximately 14.2 km
NNW of Sagaing.

* The quake occurred along the active right-lateral strike-slip Sagaing Fault, located
between the converging Indian and Sunda plates.

* The quake generated violent ground motions across Myanmar, triggering
catastrophic structural failures over 1,029 km away |n Bangkok’s Chatuchak
District. et s wg—
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- USGS models estimate a potential toll exceeding 10,000-100,000,
awaiting confirmation (USGS 2025).

* Thailand: Bangkok reports skyscraper collapse: The 33-story tower
collapse reported MMI V and amplified PGA (0.1-0.2%g), higher than
predicted.

* Mandalay: Multi-story URM and RC collapses align with MMI VIII-IX
and PGV > 100 cm/s.

* Nay Pyi Taw: Liquefaction and road buckling reported, consistent with
MMI VI-VII.
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e Bangkok (~1,000 km
away).

* In Bangkok 33-
storey under-
construction
building collapsed;
seismic waves also
triggered swimming
pool oscillations

: )
Bangkok Tower: Notice the shearing off of the columns
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==t | he skyscraper collapse :

* Low-Frequency Energy: PGV of 1-2 cm/s in Bangkok caused long-period
resonance in tall structures (USGS 2025).

 Site Amplification: The Chao Phraya Basin amplified PGA to 0.1-0.2%g,
exceeding predictions (0.01-0.1%g) as shown in the Prediction and
Observations chart (USGS 2025).

e Construction Phase Vulnerability: The tower lacked full shear walls, with
temporary supports inadequate for dynamic loads.

e Geologic Pathway: Efficient wave propagation sustained MMI V-VI, as per the
intensity map.

* Substandard Materials: Early testing revealed some samples of substandard
steel. More testing is required.
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e The event with significant long-period ‘energy’

e Long-perioc
e A high-rise

wave with their long wave-lengt

NS

ouilding could have easily swayec

to 1 meter in 1000km distance away

50cm

e Sloshing liquids have only about 0.5% of critical

damping
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Land Subsidence in West Tehran
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Photos of Damages South/central Tehran 553D
Navab Street, produced by Al, for a
destructive Earthquake in Tehran, by

Mehdi ZARE 31 Oct 2023
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Photos of Damages Apartments in SW Tehran,
produced by Al, for a destructive Earthquake in
Tehran, by Mehdi ZARE 31 Oct 2023
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Photos of Damages Bridges in North
Tehran Highways , produced by Al, for a
destructive Earthquake in Tehran, by

Mehdi ZARE 31 Oct 2023
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highway in North Tehran, produced by Al,
for a destructive Earthquake in Tehran, by
Mehdi ZARE 31 Oct 2023



Possible Destructive earthquakes Zones




* 1- How can this data shortage be made up for given
that the number of ground motion data gathered in
some specific magnitudes is not in an acceptable
manner?

e 2- st still feasible to design and build tall buildings,
bridges, and long-span structures for high periods (over
4 seconds) in Building codes using the acceleration
design spectrum?

* 3- Given that many of earthquakes occur in the high
frequency range (short period) have predominant
amplitude the number of accelerograms recorded close
to the source is quite low, how could the data be
appropriately scaled for low frequency ranges (high-
periods)?



e 4- What are the Building Code spectrum flaws, and what are the
strategies to solve these inadequacies?

* 5- Has the Building Codes acceleration design spectrum succeeded
in addressing the demand for design engineers for performance-
based design?
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Figure 20. acceleration, velocity, and displacement time-history (horizontal comp.) afte
correction and filtering, for the earthquake record of Tabas (1978) with moment mag

7.3.
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Figure 22. displacement response spectrum (horizontal comp.) for the earthquake record of
Tabas (1978) with moment magnitude of 7.3 for 5 percent damping,

Figure 21. acceleration response spectrum (horizontal comp.) for the earthquake record of Tabas

(1978) with moment magnitude of 7.3 for 5 percent damping.
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Figure 37. acceleration response spectrum (horizontal comp. N) for the earthquake record of
Kahramanmaras Tiirkiye earthquake on February 6. 2023 with a magnitude of 7.4 for 5 percent
damping (station name: pazarcik. station code: 4614, network name: TK, event ID: 12439, event



Strongest Recorded Ground Motion Duning
MY7/.7 Mandalay Myanmar Earthquake






Ground Acceleration, a (g}

1.2

— e
N

=

—
M R

-1.2

Acceleration Histories

Time, ¢ {s)

[ East 0.573¢ 3.8 Cycles
: Mg-’-‘ a
| | | | |
| North 4.5 Cycles
i | | | |
} Up 2.9 Cycles
i 9.94 s
| | | | | | | |
50 100 150



Ground Velocity, v (cm/s)
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Displacement Histories
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5% Damping Pseudo-Acceleration and Deformation
Response, 0

High-frequency spike

\39

203 cm |

E

'ﬁ'f 3r 1 4 180 ,.é.,
Q. 2
5 &
E e
© 2
) I =
8 2 120 E
< o
] ©
S 0
E Y]
o g
= 1t 160

L1F]

o

0.01 0.1 1 10 100
Natural Period, T (S)



5% Damping Acceleration-Deformation
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Response Spectrum (ADRS)
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Comparison with Other Strong Motions
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Cyclic-Demand Response Spectra (CDRS)for
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Plastic Deformation Demand on Structures of Various
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Plastic Seismic-bughness Demand on Structures of
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Observations

 Strongest ground motion was recorded 250 km
from the epicenter along the fault

» With energydemandof ED= 10.6 > 10 (m/s)?,
terecorded ground motion was among the 15
strongest ground motions ever recorded

* Cyclic-demand was low due to ‘pulse-like’ nature of
the ground maotion

 Sharp spike in the response spectumat 7= 0.14 s
has no effect on the response of ductile systems
which can change their period away from the spike
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