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ATTENTION

Please note that this document is prepared with a sole purpose to provide an 
overview of various aspects of the earthquake for researchers, who would
be involved with this earthquake. 

The major source of pictures relevant to the aspects of this document are 
obtained from the web-sites of various institutes and major mass media, and 
they are gratefully acknowledged for the information through images of the 
earthquake, which it will probably pave the ways for further improvement of 
earthquake resistances of various structures essential to the societies 
worldwide.

Many relevant pictures were shared by the people of Myanmar and they are accessible 
from the following web-site and the author gratefully acknowledges their efforts and 
generosity:
https://themimu.info/webmap-sagaing-earthquake-2025
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Location

Modified from OpenStreetMap



M7.7

Regional tectonics

Tectonic features of Indian plate and its close vicinity modified from Aydan (2006)

Major earhquakes since 2001



Annual Crustal Straining

modified from Aydan (2006)



Major earthquakes along Sagaing Fault Zone since 1930

from Hubbard and Bradley, K., 2025



Regional Plate Tectonics 

from https://www.geologyin.com/2025/03/myanmar-earthquake-causes.html



Faults, Crustal Deformation and Focal Mechanism of Past Earthquakes

Compiled from Sloan et al. 2017 and Hubbard and Bradley, 2025 .



Seismicity: aftershocks for first  72 hrs - main shock

123 km: 1st Rupture

162 km (non-ruptured or aseismic jump ?)

102.2 km: 2nd Rupture

If rupturing involves two segments separated by a 163 km long step-over, maximum slips are 405 cm for north 
segment and 321 cm for south segment, respectively. 

Data from USGS

Physical Example



2nd Interpretation: Main & Aftershocks on March28-April3(data from USGS)
Physical Example

If rupturing involves two segments separated by a 163 km long step-over, 



3rd Interpretation based on EMSC data: Main & Aftershocks on March
Physical Example

The interpretation is the same with more detailed data.



Main & Aftershocks on March 28-April 6(data from EMSC)

 Main
 March 28
 March 29
 March 30
 March 31
 April1-6

Physical Example

The seismic activity confirms that interpretation. But Mw 7.7 is not compatible with the estimated fault length

INSAR analyses implied that the 
rupture is about 450 km. 



Focal Mechanism

NW
SE

USGS

Fault

Main Fault dips towards South-East



Peak Friction Residual Friction

Crustal Stress State
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Surface Ruptures near Sagaing

Naypyitaw Pyinmana

Compiled from various internet sources



Modified from a photo by Heung Min Son Modified from a photo by Heung Min Son

Naypyitaw

Compiled from various internet sources



Rupture Duration
(s)

VMAX
(cm/s)

AMAX
(gals)

UMAX
(cm)

MagnitudeLength
(km)

40.58011176077.7170

529513328637.9225

MomentDurationSlip(cm)VmaxAmaxMagnitudeInstitute

4.634e+20 N-m77.043093.2412257.7USGS
9.36e+20 N-m7.9IPGP

Empirical Estimation of Main Earthquake Parameters by Aydan’s Method

Estimation of Main Earthquake Parameters by several institutes

Attention: The estimated magnitude by several institutes (GCMT, USGS etc.) is 7.7 and it implies 170±20
km rupture on the basis of available data. If the INSAR inferred fault length is about 450 km. Probably INSAR 
is very much influenced by permanent ground movements related to not only fault but also ground 
liquefaction, lateral spreading and local slope failures. Therefore, the inferred fault length can not be taken 
granted unless the field observations confirm. Furthermore, the total length will involve many segments with 
some over-steps  as the author observed this issue in the interpretation of fault ruptures in the 2023 
Kahramanmaraş earthquakes in Türkiye and there are many mistaken inferences in the publications from 
Turkish authors as well as ovserseas authors. 



Strong Motions
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Rupture duration at Naypyitaw about 16 sData from CESMD, 2025
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Naypyitaw Velocity and Displacement Response by EPS Method

Data from CESMD, 2025



172cm

Permanent Ground Displacement Estimation by INSAR and EPS Method

INSAR
EPS Method
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Data from CESMD, 2025



10 20 30

1.0

0
FREQUENCY (Hz)

N
O

R
M

A
LI

Z
E

D
 A

M
P

LI
T

U
D

E
Naypyitaw Acceleration Response Spectra

 RS-X (EWl)
 RS-Y (NS)
 RS-Z (UD)

10 20 30

1.0

0
FREQUENCY (Hz)

N
O

R
M

A
LI

Z
E

D
 A

M
P

LI
T

U
D

E

Naypyitaw Velocity Response Spectra

 RS-X (EWl)
 RS-Y (NS)
 RS-Z (UD)

10 20 30

1.0

0
FREQUENCY (Hz)

N
O

R
M

A
LI

Z
E

D
 A

M
P

L
IT

U
D

E

Naypyitaw Displacement Response Spectra

 RS-X (EWl)
 RS-Y (NS)
 RS-Z (UD)

Naypyitaw Acceleration, Velocity and Displacement Response

Data from CESMD, 2025
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Attenuation of Maximum Ground Acceleration and Velocity

Attenuation relations from Aydan (2001, 2012)

Attenuation of accelerations and velocities are not compatible for Mw 7.7 earthquake and several segmented 
estimations may be necessary as shown for 2008 Wenchuan earthquake (Aydan 2023).
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Casualties may be more 
than 6300 and it is very 
likely that it would exceed 
10000 in view of the 
number of collapsed 
structures



Bridge Damage and possible causes

Before After Ava Bridge

Ground liquefaction

Pier Collapse

Abutment Settlement
Pictures from Internet

Bridge near Mandalay Airport



Railway Damage in Pyinmana

Pictures from Internet

Damage is due to faulting



Naypyitaw Airport

Tower collapse Ceiling collapse

Control Tower

Before After

Pictures from Internet

Tower collapsed



Liquefaction Sites

Myittha

Pyay

Pictures from Internet



Min Kun
Min Kun

Pictures from Internet



Lateral Spreading Sites

Pyay

Pyay Pyay

Naypyitaw

Pictures from Internet



 Liquefaction

Reported Liquefaction Sites



Rockfalls and slope failures

Taungyi

Pictures from Internet

Slope and retaining-wall failures next to fault rupture



Building Damage (RC structures) 

Mandalay MandalayMandalay Mandalay

MandalayMandalay

Soft-floor and pancake modesPictures from Internet

Mandalay



Mandalay
Mandalay

Syriam (577 km)



Nayphidaw

Timber Buildings

Pictures from Internet



Interior Damage

Pictures from Internet

Suspended ceiling panles are easily fallen and and it
was even observed in 2007 Kameyama earthquake
(Mw<6)



Brick Masonry Budist Temples

Mandalay

Nayphidaw

Mandalay

Sulamanibagan

Pictures from Internet Interblock sliding and toppling failure



Pictures from Internet



Damage to Mosques and Minarets

Shwebo

Mandalay

Mandalay



Timber Buildings along Lake Shore (Inle Lake)

Pictures from Internet Bearing capacity issues on soft ground  along lake shores



Long-distance Effects
A hijg-rise building of 30 floor under construction failed during the earthquake. Furthermore, the high-rise 
hotels with pools on top subjected to heavy  shaking due to long-period components of induced ground 
motions.  

Collapsing 30 floor high-rise building in 
Bangkok

High-rise buildings with connection bridges damaged

Pictures from Internet



waterfall from the high-rise hotels with pools, Bangkok Collapsing construction Crain, Bangkok 

Pictures from Internet



Sloshing in pools on top of the high-rise hotels 

Pictures from Internet
Bangkok



Sloshing in pools and aquarium, Bangkok

Pictures from Internet



Soil Profile in Bangkok 

From Varnitchai et al. (2000)

Computed ground motion amplification in Bangkok 



Damage at Energy Transformation Lines and Utility Poles



Conclusions

1) The initial rupture length of the earthquake fault is likely to be 170 km, which is compatible with empirical 
equations based on past experiences. Nevertheless, there is a discussion that the fault length can be up 
to 450 km. If such a reasoning is true than the magnitude of the earthquake must be much greater than 
7.7. If the inference based on INSAR is true, it is very likely that there should be a 163 km long step-over 
of without transferring any stress.

2) The estimated slip is about 600 cm. If rupturing involves two segment separated by a 163 km long step-
over, maximum slips are 405 cm for north segment and 321 cm for south segment, respectively. These 
values are close to those inferred from INSAR

3) Widespread ground liquefaction occurred for a total length of 500 km. The ground liquefaction may be 
involved in the collapse of 91 years old colonial Ava Bridge in Mandalay

4) Strong motion data is very scarce. Nevertheless, the record at Naypyitaw strong motion records could 
provide very valuable data for structural damage. However, the record also involve the effect of ground 
liquefaction. The permanent ground deformation at Naypyitaw is about 172 cm northward, which is 
compatible with the overall tectonics.

5) The crustal stress direction is similar to those obtained from the inference from focal plane solutions.
6) Many RC structures collapsed due to soft-floor effect at the ground level and poor construction of beam-

column connections. 
7) Casualties may be more than 6300 and it is very likely that it would exceed 10000 in view of the number of 

collapsed RC structures.
8) Highways and railways are damaged due to permanent ground deformations resulting from faulting as well 

as ground liquefaction
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