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Role of Site effect and geo hazard in
March 28, 2025 Myanmar earthquake,
magnitude 7.7

Lessons to be learned
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On March 28, 2025, a magnitude 7.7 earthquake struck central Myanmar.
The quake occurred along the active right-lateral strike-slip Sagaing Fault
and generated violent ground motions across Myanmar. This earthquake was
felt in neighboring countries such as China and Thailand.

In Thailand the quake caused a catastrophic structural failures over more
that 1000 km away in Bangkok's Chatuchak District, the farthest distance
ever reported for damage from an earthquake.

In addition to Bangkok, there are reports of damage in two other district in
Thailand (Chiang Mai and Chinag Rai) over 400 kilometers far from the
epicenter and considerable distances from the Sagaing Fault.

In all of these cases, the role of local geological conditions appears to be

important and will be discussed.
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Macroseismic Intensity Map USGS
ShakeMap: 2025 Mandalay, Burma (Myanmar) Earthquake

ol

¥
26°N

24°N

20°N

18°N

16°N

14°N

Mar 28, 2025 06:20:52 UTC M7.7 N22.00 E95.93 Depth: 10.0km |D:us7000pn9s

T

92°E 94°E 96°E 98°E 100°E 102°E

SHAKING |Mot felt] Weak | Light | Moderate | Strong | Very strong Severe Violent | Extreme

DAMAGE | None | None | None |Very light| Light Moderate |Moderate/heavy | Heavy |Very heawvy

PGA(%g) [|<0.0464 0.297| 2.76 6.2 11.5 21.5 40.1 747 =139

PGVicm/s) |<0.021§ 0.135| 1.41 4.65 9.64 20 41.4 858 =178

INTENSITY | 1 n-m | v v Vi Vi | X PX
Scale based on Worden et al. (2012) Version 11: Processed 2025-03-29T19:19:317
A Seismic Instrument ¢ Reported Intensity < Epicenter [ Rupture

Damages distribution

The Mw 7.7 Myanmar Earthquake
caused catastrophic loss of life and
structural damage across large
portions of Myanmar, radiating south
toward Nay Pyi Taw and Taungoo.
Effects were felt as far away as
Bangkok where at least one office
structure under construction
collapsed.

GREG LOWITZ

https://www.buildera.com/seismic-analysis-
myanmar-quake
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Predictions and Observations

GREG LOWITZ

https://www.buildera.com/seismic-analysis-

myanmar-quake

Damages distribution
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Ground motion observations from the
March 28, 2025, Myanmar
earthquake reveal significant
discrepancies with the predictions
made by the Ground Motion
Prediction Equation (GMPE) of
Boore et al. (2014).

Specially for Intermediate Distances
(200-300 km), may be due to
directivity or local site effect.

and for Far-Field (300-1000 km)
strongly depend to site effect.



Bangkok case
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Long period oscillation of Tall buildings and collapse of an underconstruction 33 story
building with more than 10 fatalities.
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Long period oscillation of Tall
buildings and collapse of an under
construction 33 story building with
more than 10 fatalities.
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Location of mentioned buildings on deltaic deposits of Chao-Phraya River
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Is it enough to explain the collapse of 33 story building and strong long
period oscillation of tall buildings?
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Is it enough to explain the collapse of 33 story building and strong long
period oscillation of tall buildings?

What can be said using experimental microtremor data?

Bangkok (Kasetsart University) Bangkok (Kasetsart University) Bangkok (Kasetsart Universit.;) _
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A more important amplification peak at very low frequency.
What is the source for this peak ?



Chian Mai & Chian Rai case
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Chian Mai & Chian Rai case
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Comparison with Iran cases
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Is there the any cases similar to Bangkok in iran?

What do you think about Tehran?



Comparison with Iran cases
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Tehran
Historical Review on performed Studies & Challenges

Two main and big projects performed on site effect on Tehran up to
2001:

= Earthquake Geotechnical microzonation : Started since 1994:
south-east, southwest and then north (M.K. Jafari et al, IIEES)

= Seismic "microzonation" (scenario) : JICA + CEST, 2001

Results concerning site effects based on 1D modeling

= Stiff and "shallow" deposits in the North
= Softer and thicker (not very thick) deposits in the South

= Moderate amplification (<2) only at intermediate and high
frequencies (f>1-2 Hz)
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Some results of two referred projects
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Some results of two referred projects
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Some results of two referred

projects
Soil columns

JICA & CEST, 2001)

Maximum thickness above
"'seismic bedrock" : 150 m

Maximum thickness of soft

deposits (N=15): 30 m

Depth (GL-m)

International Institute of Earthquake Engineering and Seismo

Model No.
10 012530 35]40] 45 5|60 |65 T0O| TS| 60| 85]90) %5 |100]110]120]130] 140150
1 Ct Gt C1 |G |C83|Cs3|Cs3 okl ekl oncy Roch Roxl Roich Kokl oxy Rekcl Rech Rech Rocy Rech Recl o
. C1 C2 | C2 | G2 |C53|C33|C53 CI|CI|CICI|CI|CI)CI|CI|CI|CI|CI|CI|CH|CI|C3
3 Ct CoT|Cs1|Cs1|Ce3]|Cs3|Css (el ekl oncl Roch Eoxl Rorch Kokl goxy Reich Rech Rech Roch Fech Rech o
4 Ct c2lczlcz|czycz|c? o) ok oscy Eoch Fox Rorch Nosl oy Fokcl Roch Roch focy Foch Fec o
3 C1 crjcr|cr|cz2jcz|ce CI|CI|CIPCI|CI|CI|CI|CI|CI|CI|CI|CI|CI|CI|C3
[+ Cc2 C2 | C2 | G2 |C53|C33|C53 CS3|CR3|Co3Ca3|Ca3|Ch3| C2 | c2|C2|cz|cz|c2|C2 | C2 |
7 Ct Calczlocz|cayce]ce cijcacajcs
4 C2 | C2|c2|Ccs|Cs2|cs2 CS3|C83|Cs3)Csl
3 c2 Co2|CH2|Cs2) C3 | C3 | Ca czlcz|cz)c2
10 Ct Cog|CsZ|csz| Ca|ca)Ca cajcz|czjee
1" cé C3 | C3 | C3 |Cs3|Cs3|Cs3 calczlczpee
12 c2 c2lczlcz|czycz]c2 C4
13 c2 C2 | C2 | G2 |C53|C33|C53 CS4
14 cé G2 | CZ |2 |osesz|os2 Cs4
15 C51 C2 | C2|C2|Cs3)Cs3|Cs3 Cs4
16 c2 C2 | C2 | C2|Cs3|Cs3|Cs3 Cs4
17 c2 CE1|CH1 |G 1| CB3|C33|C53 CS4
18 G2 Cot|Cst|Cs1| G3 | G3 | G3 G4
19 c3 Ci|Ci|ca|Gr)Ga| G G4
20 c2 C3 | C3 | c3|cs3|cs3|ca3|cas el
2 G52 C33|CH3|C53|CH3|C33|Cs3 CS4
Soil Name. Symbol and N Value
Clay c2 c3 c4
Average N Valus 3B b 100
Sand and Clay C51 cs2 C53 C54
Average N Value a5 ] 100
Sand 52 83 54
Average N Value 35 5 100
Gravel G2 G3 G4
Average N Value ) ] 100

Pre-Miccene
Rock

m Engineering saismic bedrock and its soil type
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Some results of two referred projects

Soil columns & section

JICA & CEST, 2001)
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Estimated 1D Fourier transfer functions
JICA & CEST, 2001)
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Some results of two referred projects
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Historical Review on performed Studies & Challenges

Some results of two referred projects

Results concerning site effects based on microtremor H/V
processing

They ignored H/V results

Why?
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Experimental study ; Some results (Haghshenas 2005)
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Experimental study ;. Some results (Haghshenas 2005)

Site to reference Spectral
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Borcherdt (1970)

Ay (w) Sediment

SSR(w) = Ay (w) Bedrock

Increasing trend
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Stability of spectral
ratio whatever the
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Component

JAM = Reference station at rock
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Experimental study ; Some results (Haghshenas 2005)
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Seismic Array measurements

Campaign 1 (2012-2015)

Active + Passive Measurements

Bl Only Passive measurements
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Campaign 2 (2017-2021)
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Spectral element method scheme (in practice) The extracted time series data

Snha pShOI' (i)  The seismological stations (13)
(i) H/V ambient noise location (159)
50 t=0.00s 5 (iii)  Along two (A & B) cross sections (81)
(iv) Different reference station at rock (18)
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Numerical simulation

3D velocity model of Tehran basin Simulated site to refrence spectral ratio
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Simulated site to refrence spectral ratio (FO = 1/T0)
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Variation of Fundamental Period with Number of Floors
and Tehran Resonance Period Range

=
Tehran Resonance Period (S)
Based on Tehran
. resonance period range,
steel-frame (SF)
0 buildings with 6 to 50
=2 floors and reinforced
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potentially vulnerable to
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Soltani et al., (2025, in prep.)

Comparison of building heights (number of
floors) from nearly 1,000 high-rise buildings
in Tehran (Beitollahi et al.).
Approximately 10% potentially fall within
critical resonance period band (red dots).
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Thanks for your attention




