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Historical seismicity <M5.5 since 1900



Losses
• >48,000 casualties
• $100B damage -  9% of the GDP
o 1.7M buildings inspected in region 

o (65% of all buildings)

o 15% heavy damage /collapse/demolition (230k)



Istanbul Technical 
University

Türkiye Ministry of Strategy NSF-funded StEER and 
EERI

NSF-funded GEER and 
EERI

Conference Special Sessions and Journals:
• 2023 EERI Annual Meeting
• 18th World Conference on Earthquake Engineering (June 2024)
• Earthquake Spectra Special Issue

https://learningfromearthquakes.org/2023-02-06-nurdagi-turkey/ 

https://learningfromearthquakes.org/2023-02-06-nurdagi-turkey/




Typical construction
Typical damage 





https://learningfromearthq
uakes.org/2023-02-06-
nurdagi-turkey/ 

91 residential buildings
all post-2000
58% heavy damage

https://learningfromearthquakes.org/2023-02-06-nurdagi-turkey/
https://learningfromearthquakes.org/2023-02-06-nurdagi-turkey/
https://learningfromearthquakes.org/2023-02-06-nurdagi-turkey/
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4-8 story reinforced concrete (RC) frames with no 
code compliance (Kelam et al., 2022)

Non-code compliant nonductile RC frame in California 
(Jeon et al., 2015)
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Implications for the US (Preliminary)
slide from Gunay and Mossalam



Kahramanmaraş (by A. İrfanoğlu)



Kahramanmaraş (by A. İrfanoğlu)



Kahramanmaraş from Google Street View (by A. İrfanoğlu)



Kahramanmaraş (by A. İrfanoğlu)



The story of 4 hospitals





City Hospita

• Back-up systems 
operational

• Continued 
operations after 
1st shock

• Paused 
operations for 
one day

• Serving 300 
patients



Private Hospital



New Hospital 
(under construction)

• 361 base isolators

• 9-story wing to be added

• 18cm movement



City Hospital







from EERI-GEER report



Lifelines Performance



Antakya

“Hatay had its bones broken in pieces” 
 – Anton Andonov (EEFIT Team)



Fire Station in Antakya

https://www.instagram.com/reel/CorY
euLIqoQ/?igshid=OTRmMjhlYjM%3D 

“The main fire station in Antakya 
collapsed on top of three fire engines 
and one Search&Rescue vehicle. 
Fortunately all of it's 25 strong shift 
miraculously survived as the trucks 
below stopped the failing slab. The 
crew didn't have any time to recover 
from the shock as they needed to 
immediately start suppressing 
numerous earthquake induced fires 
in addition to Search&Rescue 
operations.” – Anton Andonov (EEFIT 
Team) 

https://www.instagram.com/reel/CorYeuLIqoQ/?igshid=OTRmMjhlYjM%3D
https://www.instagram.com/reel/CorYeuLIqoQ/?igshid=OTRmMjhlYjM%3D
https://www.instagram.com/reel/CorYeuLIqoQ/?igshid=OTRmMjhlYjM%3D


Turkish Earthquake Code

Kahramanmaraş



Kahramanmaraş



Aydogdu, H.H. and Ilki, A., 2023, fib Symposium 2023
https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90 

https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90


Avg. Stirrup Spacing in Confinement Zone

Aydogdu, H.H. and Ilki, A., 2023, fib Symposium 2023
https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90 

https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90


Spectral Acceleration Capacity

Aydogdu, H.H. and Ilki, A., 2023, fib Symposium 2023
https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90 

https://link.springer.com/chapter/10.1007/978-3-031-32511-3_90


Who designs?

• 127 Civil Engineering departments
• EVERY graduate gets a certificate 

to design upto 3 buildings a year
• No licensing

• “yetkin muhendis” 



What tools 
do they have?
• Software packages for “statik proje”





Who is responsible? 

https://www.nytimes.com/2023/05/04/world/europe/turkey-earthquake-corruption.html

https://www.nytimes.com/2023/05/04/world/europe/turkey-earthquake-corruption.html


What’s Next?



Impact on households in the region

Region Population Total 
Household

%
Heavy Damage

Collapse
Demolish

%
Any Damage

Kahramanmaraş 1.2M 480k 20% 60%

Hatay 1.7M 850k 25% 48%

EQ Region 
(11 cities) 14M 5.6M

14% of country 10% 34%

Housing for 2.7M people affected in the region 
(Avg 3.5 persons per household)

Estimated cost $100B (9% of GDP)

from Government report March 6, 2023





Insurance
• DASK initiated in 2000
• In 2019, 9.5M subscribers

• 54% of the country
• 66% in Marmara region

• DASK has a claims-paying 
capacity of approx. US $5B 

On 2023-08-23:
1USD = 28 TL



Rebuilding / Retrofit

• Accelerated rebuilding
• Tunnel form construction

• Istanbul has 250,000
high risk buildings!

http://db.world-housing.net/building/101/



Ayse Hortacsu
ayse@atcouncil.org
www.ATCouncil.org
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