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M 7.7 - 2025 Mandalay, Burma (Myanmar) Earthquake
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Cross-section of slip distribution.
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Comparative
Historical
Perspective: 1855

Henery Yule visit to

Innwa

1839 Innwa Earthquake
* March 23, 1839
* Magnitude 8.3

 Similar characters
* North-south fault movement
* Surface ruptures
* Widespread destruction

* Primary and secondary wave
effects

* Recurrent- 186 years

Tl o
AE@IgEey /

A o

Sagaing 2

Hill J>

e
(.TJU@:

= ;
AUNInAasEnse

c -
afemhell

The 1839 Ava earthquake, also known as the Amarapura earthquake or Inwa earthquake, was a disastrous seismic event
that struck present-day central Myanmar on March 23.% This earthquake with an estimated moment magnitude as high as
8.3, was one of the largest in the country, since 1762. It was assigned a maximum of Xl (Extreme) on the Modified Mercalli

intensity scale, and was felt in Rangoon and Bhamo.? Damage was enormous in Ava, resulting in the death of hi=  xweee®
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Earthquake Clinics Response

Federation of Myanmar Engineering Societies
(Fed.MES)

* 68,000+ members, 360+ corporate members
* Nation-wide networks

Myanmar Earthquake Committee

* Established in 1999 under Fed. MES

* Seismologists + Geologist + Engineers
Earthquake Clinics

* Volunteer engineer network

* Independent

* Opensource

FEDERATION OF
MYANMAR ENGINEERING
SOCIETIES (FED.MES) -

Earthquake Clinics

Life is not something we can download later
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Earthquake Clinics Response

Recovery

Clinics Response

1. PDRA (Post Disaster Rapid Assessment)
* Ref: ATC20, FEMA P2055
* Prioritize Buildings (Green/Yellow/Red)
* Build Database

2. PDSR (Post Disaster Structural Review)
* Ref: ASCE41, FEMA P2335

* Training and Retrofit Design

. Preparedness
3. Mapping

* Damage Zone Map

* Fault Zone Map



Rapid Assessment

FEMA P-2055

e Post-Disaster Building Safety
Evaluation Guidance

Green (Blue)
* Few Repair

* Owner and Engineers (RE)

Yellow (Orange)
* Minor Repair
* Owner and Engineers (RSE)
* Major Repair

* Owner, Engineers (PE), Authority
(City Councils)

Red

* Retrofit

* Owner, Engineers (PE), Authority (City
Councils)

e Demolish

* Owner, Engineers (PE), Authority (City
Councils)

Part 1: Post Disaster

Guidance
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Safety Evaluation

ractice, including Recommendatio

Earthquake Cllnlcs &

RESTRICTED USE

E »
%

described balow:

{Caution: Aftershocks since inspaction

INSPECTED

LAWFUL OCCUPANCY PERMITTED
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Faciity Name and Address:

icted Exterior Only
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Anauag

\C‘

J

PDRA Damage State Owner Authorit Engineer
g Y I'Re [RSE] PE
Blue/ Green  |Few Repair ) D O 10O 10O
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red Retrofit () () @ 0 O
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Earthquake Clinics
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Earthquake Clinics Web site

https://sites.google.com/view/earthquakeclinics

Earthquake Clinics Home EsrthquskeClinics v Announcements Maps References v Videos v

Earthquake Clinics

Life is not something we can download later
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PDRA Survey
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PDRA Dataset
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Mandalay
Building Typology

Field surveys

Mandalay
Structural Condition
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Field surveys
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Post Disaster Rapid Damage
Assessment

(PDRA) Report

7.7 Mandalay Earthquake 2025
Engineering Response &
Recovery
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PDRA Report

Earthquake Clinics JEssN
Life is not something we can download later E: : ! ) ! ‘ 33
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* PDRA report has been published in June

2025.

e End of Part 1
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Part 2: Post-Disaster Structural Review (PDSR)

PDRA
PDRA Damage State Owner | Authorit Engineer Repair Strate
& Y I'RE [RSE[ PE > &y
Blue/ G Few Repai O O1O 10 A s
Herreen ewrepal § D Repair with general guidelines, SOPs
e B R TS ;
i P .4 — | |Retrofit Design and Repair 1
g |Retrofit ® O |e|e|0 . bair— |
Demolish () () ® | ® | () [Demolishing with Damage Control

Major Repair + Retrofit

<4k
PDSR



Seismic Evaluation

and Retrofit of
Existing Buildings

Y411071

BT

|
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Guidelines for Post-Earthquake
Repair and Retrofit of Buildings
Based on Assessment of
Performance-Critical Damage

FEMA P-2335 / May 2025

& FEMA @

Structural Review

Tral

ning and Retrofit

Design Training

* Training every Wednesday since the first

wee

k of May.

* The structural assessment and retrofit
guidelines has been prepared based on
ASCE 41-17 and FEMA P-2335
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* Deficiency based
e All building types

FEMA P2335-25

Based Analysis

L

Model,
Demand,
Capacity,

Criteria

Tier 3

Analysis

ko

tModel, Demand,
Capacity, Performance
Critical Limit (PCL)

Y

TSER;’_g, Deficiency Based Evaluation- ASCE41-17 Damage Based Evaluation- FEMA P2335 Post Disaster Structural Review (PDSR) 'J/,;
U
PDRA Results
Rv> PORA - Green (Few Repair)
i - Yellow (Minor/ Major)
Tier 1 = : - Red (Retrofit/ Demolish)
Check List Detail Structural Review l
L + Detail Structural Review
Identify Identify Damage State & - Werify structural damage
ASCE41-17 Deficiencies Class (DS, DC) - Identify Damage States and Class
.. . - Simplify relationship between PDRA/DS/DC
* Existing buildings | ¥ - Crack width limit (Table B7)
e Before Ea rthqua ke Tier 2| Deficiency Damage Based

Seismic Demand

- 55, 51 for BSETE and BSEZE

- Load Combinations

Structural Capacity

- Material strength (Lower Bound, Expected)-

* Damaged buildings I;epai;f Repair / - Designed for earthquake (Precode)? ¢
trofit
» After Earthquake e Retrofit ::qulm.i_e-l response
riteria

e Damage based - Building Performance Level (LS, 55 CP)

* Concrete buildings < . BﬂfE e | PeBr?cEr:nirfce - Acceptance Criteria
Al erformance - Performance Critical Limit (DC2) Repair /
only Check Check

Retrofit

PDSR

. Check
PDRA base o Report Report BSE1E performance

* Apply to all building BSEZE performance
types

Repart




TSER:ZS Observation: PDRA Summary

Earthquake Clinics %
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Existing Model Performances

* No Lateral Force Resisting System
* First mode in rotation
e Drift limit exceed

 Many concrete columns are failed in design check.

FEHAE
i

Existing Model Story

EEEIN S Drift
EECIHE ] H 0.05
IRERAE = 0.04
0.03
_ _ 002  ----Bm..RR..EN..H....
$o ==ty 0.01
emiin I - 0
3E ‘ . RF 3F 2F 1F GF Base
N X- Drift Check
T \‘—/ 1 Y-Drift Check

...... Limits



Retrofit Model Performances

* System Improvement:
e Add Lateral Force Resisting Frames in re-entrant
corners
* First and second modes in translation
e Drift within limit
e All structural members passed in design check.
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GUIDELINE FOR SEISMIC
EVALUATION AND
RETROFITTING OF EARTHQUAKE
DAMAGE BUILDINGS FOR
MANDALAY EARTHQUAKE

Prepared by

Yangon Earthquake Clinic
Myanmar Earthquake Committee
30.May.2025

Summary of PDSR Guideline

* Check performance in Two Earthquake Levels with respected
Performance Objectives.

e Structural components failed more than 25% of total in a story,
system improvement is recommended.

 |dentify system deficiencies and improve if necessary.

* Repair all damages.

e End of Part 2



Damage Zone and Fault Zone Maps

Structural Assessments
* Post Disaster Rapid Assessment (PDRA)
* Post Disaster Structural Review (PDSR)

Damage and Fault Zone Maps

Based on damage assessment data and ground studies from field
collaborations and other on-line sources, following maps were
prepared.

* Damage Zone Map

* To prioritize areas and reconstruction activities
 Efficient resource allocation and coordination

* Fault Zone Map
* To develop risk base land use planning
* To setup regulatory compliance system
* To enhance mitigation, early warning and monitoring system
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Based Maps

* Fault Model Rupture Line Map
* Intensity Map

* Landslide Risk Map

* Liquefaction Risk Map

Damaged Zone Map
* Field ground verifications
* Based on Township boundary

* C(Classified into Severe (Red), Moderate (Brown) Mmor(YeIIow) zones.
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Earthquake Clinics

B Red, Fault Zone - High-Risk
Location: 100 ft (30m) each side

and Urban Planning Controls Yellow, Buffer Zone — Moderate-Risk
Location: 300 ft (100 m) each side

B Blue, Observe Zone — Low-Risk
Location: 0.5 miles (0.8 km) each side

) G )ZneA200 ZoneB 600

e Zone A: 200 feet wide—immediately adjacent to the fault, representing the highest danger of surface
rupture and ground displacement.

e Zone B: 600 feet wide—buffer zone with elevated risk, where existing buildings and infrastructure
require stringent review and retrofitting.

e Zone C: 1 mile wide—wider area for controlled urban development, where new construction must
adhere to enhanced seismic safety standards.



Destruction of Infrastructure

and Urban Impact

Key infrastructures

Sagaing market

Sagaing bridge

Myitnge bridge

Mandalay International Airport
Naypyitaw Ottarathiri Hospital
Naypyitaw Airport

Etc.
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Temporarily closed Horizon Lake N g
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MNBC 2025 \ .=
updates

* Tall buildings (12+ stories with code review
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Thank you

Myanmar Earthquake Clinics
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