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• Dangerous

• Destructive

• UNPREDICTABLE

• Unknown factors

EARTHQUAKE

No !!!!!
early warning! 

နိဒါန ်း

Historical > M7.0 in the region

7.7



≈ 4 m Slip

ြှေတတ်ြ်ေုံး ဗီ ယီ ို

Thapyay Wa 30 MW Solar Firm
Thazi Tsp., Meiktila, Mandalay Region, X2G7+V3, Tha Phay Wa, Myanmar 
(Burma)



မောကဆ်ကတ်  ငို ငင်ယြ်ေ ာုံး After Shocks

★ Mandalay

● Nay Pyi Taw

● Taungoo



Total 224 Earthquakes
(As of 22nd Sept 2025)

မောကဆ်ကတ်  ငို ငင်ယြ်ေ ာုံး After Shocks



Liquefaction near 

Sagaing-Mandalay 

Road

Fault, found in Phayargyi, Bago Region

ြှေတတ်ြ်ေုံးဓာတ ် ိုြေ ာုံး

Liquefaction near 

145 Milestone

Fault & House Damage in Innwa Bridge collapse

Road collapse

Sagaing-Mdy Road

Land Slide @ 

Tatkon Road, NPT



မနတက ျားနနျ်ားကတ ်
အကန ကက် မ ကက်  င ်

ကန ြညက်တ ် ၀မျ်ားတ ငျ်ားခ ညမ်ျှငစ်ကရ် ုံ

မယန်ုံအုံတက်က  ငျ်ား မနတက ျား
မမ ိြို့တ ငျ်ားတစက်န  

၀မျ်ားတ ငျ်ားရှိဘုံနျ်ားကတ ်ကြကးျားကက  ငျ်ား

ြှေတတ်ြ်ေုံးဓာတ ် ိုြေ ာုံး

Lack of fuel @ 355 Milestone Collapse of Sagaing Bridge (Old)



Mandalay

During same Earthquake, 

Some buildings collapsed, while others couldn’t.

မပြေပ ငတ်ညမ်ေရာအို ိုက် ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ြေှု ိုကခဏာြေ ာုံး

အမဆာကအ်ဦ  ကဆ်ုီံးြေှု ြှေတတ်ြ်ေုံးဓာတ ် ိုြေ ာုံး

WHY? ⇨ Structural quality, foundation, & 

Site Response [Site Effect]!



Incident wave 

Different Site Effect

Recording 
Station

မပြေပ ငတ်ညမ်ေရာအို ိုက် ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ ြေှု ိုကခဏာြေ ာုံး၏ အမရုံး ေါြေှု

Structures will differently response

depending on where they are standing.

Occurred due to the 
movement of tectonic 
plates

Importance of Site Effect



SEISMIC RESPONSE SPECTRUM

မပြေပ ငတ်ညမ်ေရာအို ိုက် ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ ြေှု ိုကခဏာြေ ာုံး၏ အမရုံး ေါြေှု



Seismic Waves amplify with local soil

deposit. ⇨ SITE AMPLIFICATION!

မပြေပ ငတ်ညမ်ေရာအို ိုက် ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ ြေှု ိုကခဏာြေ ာုံး၏ အမရုံး ေါြေှု



ရညရ် ယခ် က်

• Investigate site amplification characteristics along Sagaing Fault

• Conduct microtremor survey Bago Region to Sagaing Region

• Estimate dominant frequency and natural ground period

• Evaluate potential amplification factor using HVSR method

Scope of works:

စစက် ိုငု်ံးပ တမ်  ျဲ့မာကာတစမ်ို ာက် မပြေပ ငတ်ညမ်ေရာအို ိုက် ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ ြေှု ိုကခဏာြေ ာုံးက ို မိုေ့ိုာရေ်

  ခ ုံးတ ိုငု်ံး မ သကကုီံးြှေ စစက် ိုငု်ံးတ ိုငု်ံးမ သကကုီံး အထ Microtremor Survey မဆာငရ် ကပ်ခငု်ံး၊

ိုို ်ငေ်ုံးစဥြ်ေ ာုံး

မေရာအို ိုက ်ို ြ်ေုံးြေ ိုုံးမသာကက ြ်ေနှုေ်ုံး (dominant frequency) နငှ်ေ့ သဘာ၀မပြေသာုံးိုှု ငု်ံးို  ခ  ေ် (Natural 
Ground Period) တ ို ေ့က ိုခေ ေ့်ြှေေ်ုံးပခငု်ံး၊

HVSR ေညု်ံးက ို အသ ိုုံးပ ြု၍ ိုှု ငု်ံးတ ိုုံးခ  ျဲ့ ြေှု အိုာုံးအိုာက ို အက ပတတပ်ခငု်ံး 



Microtremors = Surface wave + Body Wave

Microtremor Survey Method

ို သာုံးြေ ာုံး ခ စာုံး၍ြေရန ိုငမ်သာ ိုှု ငု်ံးရှညြ်ေ ာုံးနငှ်ေ့ ိုှု ငု်ံးတ ိုြေ ာုံးက ို အာ  ိုခ တြ်ေုံးယ ပခငု်ံး

Insensible long-period waves & short-waves



Microtremor Survey Instrument

• Three-component servo accelerometer

• Name: Network Sensor

• Model: CV-374 (AV3) – Tokyo Sokushin

• 24-bit A/D converter

• High resolution for microtremor measurement



• Ambient vibration measurements using 

portable seismometer

• Single-point observation at each site

• Recording duration: at least 20 minutes

• Sampling frequency: 100 Hz

Microtremor Survey Method



• Record microtremor in EW, NS, and UD directions

• Select stable time windows

• Apply Fourier Transform

• Power Spectrum, smoothened by Parzen Window 

• Averaging for HVSR

Data Processing and Analysis

Recorded data

Block Selection 6000 data samples 

Power Spectrum

Fourier Transform

Applied 
Parzen
window

Horizontal to vertical spectrum ratio HVSR

𝐻

𝑉
𝑓 =

𝑃𝐸𝑊 𝑓 +𝑃𝑁𝑆 𝑓

𝑃𝑈𝐷 𝑓



Innwa

Nay Pyi Taw

Pharyargyi, Bago

Wundwin

Mandalay

Sagaing

Myanmar

Earthquake

Committee

19 ~ 23

April, 2025

Microtremor

Microtremor Survey မဆာငရ် ကခ် ေ့မသာ မေရာြေ ာုံး



  ခ ုံးတ ိုငု်ံးမ သကကုီံး

HVSR < 2  Not taken as dominant frequency (SESAME, 2005)

SESAME: Site EffectS assessment using AMbient Excitations 

0.4~1 
Hz

1~ 2.5 
Sec

Very soft 
deposit

3 ~ 3.5 
Amplification



မေပ ညမ်တာ်

NPT-4

NPT-5

NPT-3

NPT-1

NPT-2



Location –All

f0 = 1.2Hz T0 = 0.6 ~ 0.8 Second A0 = 5.0

f0 = 1.6 ~ 2.3Hz T0 = 0.4 ~ 0.6 Second A0 = 3 ~ 3.5

f0 =       ~ 2.0Hz T0 = 0.5 Second A0 = ~ 6.0

f0 =      ~ 1.2Hz T0 = 0.8~0.9 Second A0 = 4 ~ 6.0

f0 = 0.9 ~ 1.0Hz T0 = 1.0 ~ 2.0 Second A0 = 3 ~ 4.0

NPT-5

NPT-2

NPT-3

NPT-1

NPT-4

Larger Amplification in South of City.

Shallow Deposit

မေပ ညမ်တာ်



ြေနတမိုုံးတ ိုငု်ံးမ သကကုီံး ၀ြ်ေုံးတ ငု်ံး

1.0
~2 
Hz

0.
5
~
1 
s

၀မျ်ားတ ငျ်ားခ ညမ်ျှငစ်ကရ် ုံ ၀မျ်ားတ ငျ်ားရှိဘုံနျ်ားကတ ်ကြကးျားကက  ငျ်ား

Amplification > 2.0 for very low 

Frequency Region.

Old buildings were highly affected!!!



ြေနတမိုုံးတ ိုငု်ံးမ သကကုီံး အငု်ံး၀

~1.6 Hz
~0.6 Sec

Amplification ~ 5

Fault line across the town.

Soft soil deposit



ြေနတမိုုံးတ ိုငု်ံးမ သကကုီံး ြေနတမိုုံး

1

2

1.2~2.0Hz 0.5~0.8 
Sec

Amplification ~ Negligible

~ 0.5 Hz ~ 2 sec

Amplification ~ 2.5

Amplification can be larger in west/south of Mandalay



1

43

2 No predominant … Close to 
bedrock/Fault

~ 4Hz
~ 0.2 Sec … 

Hard Soil

1.0 ~ 4Hz 0.2 ~ 1.0 Sec

Amplification ~ 3.0

Amplification ~ 3.5 6.5 Hz ~0.15 Sec

Amplification > 10 ???

5
1.5~ 5 Hz 0.2 ~ 0.6 Sec

Amplification ~ 5.0

Potentially higher amplification in Southern Part

စစက် ိုငု်ံးတ ိုငု်ံးမ သကကုီံး



Key Findings

Bago (1 Point @ Phayargyi)

• Dominant frequency range: 0.4~1.0 Hz

• Natural ground period: 1~2.5 seconds

• Potential amplification: 3 ~ 3.5 times

• Potential amplification for Medium Height Buildings.

Pharyargyi, Bago



Key Findings

Naypyitaw (5 Points)

• Dominant frequency range: 0.9~2.3 Hz

• Natural ground period: 0.4 ~ 2.0 seconds

• Potential amplification: 3 ~ 6.0 times

• Potential amplification for Low to Medium Height Buildings.



Key Findings

Mandalay - Wundwin (1 Point)

• Dominant frequency range: 1 ~ 2 Hz

• Natural ground period: 0.5 ~ 1 seconds

• Potential amplification: ~ 2 + times 

• Insignificant Potential amplification for Low to Medium Height Buildings.

Old Factory 

Building



Key Findings

Mandalay - Innwa (1 Point)

• Dominant frequency range: ~1.6 Hz

• Natural ground period: ~ 0.6 seconds

• Potential amplification: ~ 5 times 

• High Potential amplification for Small Buildings.



Key Findings

Mandalay – Mandalay City (2 Points)

• Dominant frequency range: 0.5 ~ 2.0 Hz

• Natural ground period: 0.5 ~ 2.0 seconds

• Potential amplification: ~ 2.5 times 

• High Potential amplification for Medium Height Buildings.



Key Findings

Sagaing (5 Points)

• Dominant frequency range: 1.0 ~ 4.0 Hz (North) & 1.5 ~ 6.5 Hz (South)

• Natural ground period: 0.2 ~ 1.0 sec (North) & 0.15 ~ 0.6 sec (South)

• Potential amplification:        3 ~ 3.5  (North) & 5 ~ 10 (South)

• High amplification in South of Sagaing City (esp. Low buildings)



UNOSAT Analysis: Building Damage Assessment
Source: M. 7.7 - Sagaing earthquake - Myanmar / Thailand

SG-1

SG-2

SG-3

SG-4SG-5

MDY-1

MDY-2

Microtremor Survey can satisfactorily capture the site 

characteristics.

https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers
https://experience.arcgis.com/experience/c50e40edd0b14525b250dd2e72acf3fd/page/UNOSAT?views=Layers


Limitations

• Survey conducted during daytime with ambient noises

• Results represent preliminary site amplification (Not an exact factor)

Future Recommendations

• Microtremor Survey shall be conducted in night time.

• Future work should include borehole data and Vs profiles

• Verification with 1-D site response analysis (SHAKE) + MCE Waveforms.

Limitations and Future Recommendations
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