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 28 March 2025 at 12:50:52 MMT (06:20:52 UTC), 
a Magnitue 7.7 earthquake struck the Sagaing Region of 
Myanmar, with an epicenter close to Mandalay, the 
country's second-largest city. 

 It was the most powerful earthquake to strike Myanmar 
since 1912, and the second deadliest in Myanmar's 
modern history, surpassed only by upper estimates of 
the 1930 Bago earthquake.  

 The earthquake caused extensive damage in Myanmar 
and significant damage in neighboring Thailand. 
Hundreds of homes were also damaged in Yunnan, 
China, while more than 400 apartments were affected 
in Ho Chi Minh City, Vietnam. ( Ref . : Wikipedia.) 
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the Sagaing Fault, a major 
transform fault within Myanmar,  
a significant source of seismic 
activity.   
 

The Sunda megathrust, a major fault line, runs 
along Myanmar's western coast, capable of 

generating large earthquakes caused by subduction 
of the Indian plate beneath the Burma plate. 







Overview of Mandalay Earthquake 

 • Date: March 28, 2025, 12:50:52 Local Time 

 • Magnitude: 7.7 

 • Epicenter: Near Mandalay, 22.011°N 95.936°E 

  10.0 km depth 

 • Effects: Significant structural damage, casualties, and 
disruptions. 

 



Moment Magnitude 



Introduction 

 • Earthquake-related detailing refers to construction 
practices that improve seismic resilience. 

 • Essential in regions prone to seismic activity like 
Myanmar. 

 • Prevents catastrophic failure of buildings during 
earthquakes. 



Types of Damage Observed 

 • Collapse of bridges and buildings 

 • Cracks in reinforced concrete frames 

 • Failure of structural elements 

 • Poor performance of unreinforced masonry 





Earthquake induced  
Lateral Force 



Root Causes of Damage 

 • Inadequate detailing in construction 

 • Lack of ductile reinforcement 

 • Poor quality control 

 • Ignoring code provisions 

 • Informal construction practices 



Failure of Column in Shear 

Improper confinement of longitudinal bars led to shear failure column 
during earthquake 



Open Ground Storey 
 

Upper storey stiffened by brick walls and less stiffer ground floor 

Failure of columns because of poor energy dissipation capacity 



Failure of building due to weak column strong beam 



Failure of column due to captive effect 



Failure of steel frame due to warping torsion 



What is Earthquake-Related Detailing? 

 • Ductile design 

 • Proper stirrup spacing 

 • Beam-column joint reinforcement 

 • Confinement reinforcement in columns 

 • Ensures energy dissipation during quakes 

 • Captive effect due to Architectural Requirements 

 



 

Splice Zone in RC Structure 
For Seismic Consideration 
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RC  Structure ( Detailing ) 
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Code Provisions and Best Practices 

 • Follow MNBC, ACI, Eurocode standards 

 • Proper anchorage and lap splices 

 • Shear detailing and confinement 

 • Detailing improves ductility and resilience 

 • Proper management for Captive Effect 



Recommended 
Reference Document 







Structural Stability 

Stable Equilibrium 

Instable Equilibrium 
 

Neutral Equilibrium 
 

• Structure Stiffness down as Loads  
up 

• Change in stiffness due to large 
deformation and/or material 
inelastic 

• Load capacity reach when stiffness 
= 0 ( Neutral Equilibrium ) 

• When stiffness negative = -ve ( 
Instable Equilibrium )             
 

                     Structural Stability Failure 

K=0 

K K=<0 

M 

STEEL STRUCTURE ( AISC Seismic 
Provisions ) 



F 
Ductility 

Ductility 

Material 
Requirement 

Member & 
Connections 
Requirement 

Structure 
Requirement 

FOR STABLE 
EQUILIBRIUM 

Fyield 

    Ability to sustain large inelastic  
    deformations without significant 
     loss in strength 
= 

No 
Ductility 

Less 
Ductility 

More Ductile 
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MATERIAL 
REQUIREMENTS 

• Limit maximum Yield Stress = 50 Ksi 
• Use expected yield stress Fy (expected ) = Ry Fy (min. yield 

stress ) 

TRUE STRENGTH FACTOR 

High Strength - Less 
Ductility 



MEMBER REQUIREMENTS 

• Use compact section 
• Use expected yield stress Fy (expected ) = Ry Fy (min. yield 

stress ) 
• Use low b/t rations with adequate lateral bracing 

Compact section Non-compact 
section 

* Prevent  Lateral Torsional  Buckling 

IInadequate 

Adequate 







STRUCTURE  REQUIREMENTS 

Moment Frame 
 

• OMRF ( Joint design for 1.1 RyMp ) 
 

 
• IMRF ( 0.02 radian rotation requirement at joint ) 

 
 

• SMRF ( 0.04 radian rotation requirement at joint ) 
Ductility class high 

Ductility class medium 



Pile Reinforcement Recommendation 
For Driven Pile / Pressed Pile 

Fixed connection for Ductility & Energy Dissipation 

PILE HEAD 
TREATMENT 

IS 
NECESSARY 



Pile Reinforcement 
Recommendation 
for Bored Pile 

From Soil 
Structure 
interaction 
Analysis P-Y Curve 

Transverse 
reinforcement 
spacing =< 
100 mm 



Code Provisions and Best Practices 

 • Follow AISC strength limit 

 • Ductile member shall be weakest in the Load Path 

 • Provide connections stronger than members 

 • Avoid high strength steel in ductile elements 

 • Use cross section with low b/t ratios 

 • Provide adequate bracing 

 

 



Lessons from Mandalay 

 • Importance of code compliance 

 • Need for skilled professionals 

 • Retrofitting and maintenance 

 • Risks of informal construction 



Comparison of Structures 

 • Properly detailed structures: Minor damage / No  

       damage 

 • Poorly detailed structures: Severe damage or  
       collapse 
 

 

 Detailing  improves performance significantly 



Recommendations 

 • Enforce seismic design codes 

 • Train foreman, engineers, architects, and workers 

 • Retrofit vulnerable structures 

 • Conduct public awareness campaigns  
  Lack of Permit / Inspection 

 Hiring unskilled/ uncertified workers 

 Using substandard materials 

 Inadequate foundation system 

 Unpermitted extensions ( overloading the original structure ) 

 Lack of material testing 

 Absence of engineering design, etc. 

Poverty & Affordability / Lack of access to formal service /difficult permitting process / 
Traditional construction methods / Lack of awareness  for long term risks 



Conclusion 

 • Earthquake detailing is critical for safety 

 • Mandalay earthquake highlights the need 
 

 

        Structural safety = Ductile design + Detailing +  
                Supervision + Enforcement 

 



     ASEAN OCCUPATIONAL SKILL 
STANDARD  

FOR  
 CONSTRUCTION 

 
 
 

     LOCAL PRACTICES AWARENESS 
      TRAINING ON CONSTRUCTION 

COMPLIANCE 
For 

Foreign Workers & Foremen 
 

For cross border engineering services among Asean countries 
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Any Questions? 

Importance of Earthquake-Related Detailing in 
Construction: 


