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Earthquake Damage   

This event caused 80,000 to 100,000 people homeless and will be 
exposed to severe winter 



Supplemental Habitability 
Assessment   

Structural Rapid Assessment of randomly selected 550 
compounds(2700 families, over 15,000 people)  



ARC GIS platform and Survey123 app 
developed 

Habitability 
Assessment Results    







Habitability Assessment Results    

• Collapse(Red)           17%   

• Repairable(Yellow)  51%    

• Habitable(Green)     32%   

1. Repair per room is average less than a month.

2. Reconstruction per room using vernacular method is less than 2
months.

3. Over 50,000 can be sheltered through repairing and/or
constructed new by winter.



Compounds



Social Structure



Vernacular construction

Compound Wall 
Typology

•Pakhsa



Vernacular construction
Interior Wall 
Typologies

•Pakhsa (Top Right)
•Pakha-Khashta (Lower Left)



Vernacular construction
Why does earth construction work?



Vernacular construction
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Vernacular construction
Why does earth construction work?

Clay Water Aggregates



Vernacular construction

aggregate composition



Vernacular construction

Rich and homogeneous aggregate 
composition



Vernacular construction



Vernacular construction

Hydrating the Soil:
• Activating the Clay Particles (plastic)



Vernacular construction

Hydrating the Soil:
• Activating the Clay Particles (plastic)



Vernacular construction

Cohesion Test (cigar test)
• Typical requirement is 5 cm to 

8cm, 20cm was observed 
without failure.



Vernacular construction

• Grains composition
• Clay wash out



Vernacular construction

• Grains composition
• Resulting excellent 

aggregates 
composition



Findings
The traditional housing vernacular is 
unique and has evolved to suit the:
• Specific seismic risk in the area, 

• Available materials,

• Harsh climate 

• Local culture



Rocking Wall

• 0.15G acceleration to 
activate the overturning 
of the wall  

• 0.33G acceleration to 
cause the overturning 
collapse

• 0.5G acceleration to 
cause 50% probability of 
collapse 



Vernacular construction

•Walls​
•Foundation / Stem wall
•Earth wall
•Capping

Integrity of each compound’s element



Vernacular construction
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Vernacular construction

•Walls​
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Vernacular construction

•Walls​
•Fundation / Stem wall
•Earth wall
•Capping​



Vernacular construction

•Soil Cover​
•Draining
•Timber structure



Vernacular construction

•Soil Cover​
•Draining
•Timber structure



Vernacular construction

Interaction between 
compound elements

• Wall to wall connection
• Flexible connection



Vernacular construction



Vernacular construction

Interaction between 
compound elements

• Wall to wall connection
• Stiff connection



Key Technical Messages

"KEY MESSAGES ARE TO SAVE LIVES BY REDUCING RISKS & 
IMPROVING STRUCTURAL PERFORMANCE"















Earthquake Response 
Snapshot ; September 4

(Families)

Needs Capacities Gap Response

Emergency 
shelter support 
(tents)

14,420 40,330 NA 13,313

Construction of 
resilient shelters

14,420 8033 6387 0 































Help Ukraine Rebuild Now



More than 150,000 housing 
units have been damaged  

• Housing    $69 billion  
• Education $9.2 billion 
• Health       $15.1 billion

(June 2022)









































































www.miyamotorelief.org/causes/ukraine

Miyamoto Relief Ukraine Support 
Page 

Repair war-damaged house
$2000 or less per family 

http://www.miyamotorelief.org/causes/ukraine

