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The earthquakes

Elbistan, M
w

7.7
February 6, 2023 1:24 pm 

Pazarcık, M
w

7.8
February 6, 2023 04:17 am

• PGA > 1.2g
• Significant vertical ground motion
• V/H reaches 1.5



Earthquake Reconnaissance

ADIYAMAN, TURKEY
FEBRUARY 12, 2023

Source: Ministry of Environment, Urbanization and Climate Change



Earthquake Reconnaissance



Earthquake Reconnaissance



Lessons Learned

Design 
Problems

REASONS

Construction 
Problems

• Pre-2000 codes
• Engineering mistakes

- Lack of elaborate 
and careful work

- Speed vs quality
- Concrete mix 



Design Codes in Turkey

NOWPAST

Min fc = 14 MPa
Min fy = 220 MPa

Min tw = 15cm

Round bars OK

1975 1998

Min fc = 20 MPa
Min fy = 420 MPa

Min tw = 20cm

Deformed bars!

2007 2018

Min fc = 25 MPa

Min tw = 25cm

Ready-mix concrete
(TS-500)

2000

New building 
inspection law

2001

Seismic assessment
concept
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Construction 
Problems  Poor material quality

• Site-mixed concrete
• Min code requirements



Construction 
Problems  Corrosion of the rebars

Photo credit: Fatih Sutcu, PhD (ITU)



Construction 
ProblemsLack of proper formwork 

construction



Construction 
ProblemsLack of proper concrete work



Construction 
ProblemsMechanical installation problems

Adıyaman, Private Hospital 

Ventilation system 
passing through the shear wall!!

Kahramanmaras, residential buildings



Construction 
Problems  Stirrup hook angle

Onikişubat, Kahramanmaras
Residential building

Photo credit: Fatih Sutcu, PhD (ITU)



Construction 
Problems  Pounding Effect
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Design Problems

GÖRSEL ALAN

Adıyaman, Public Hospital
Dulkadiroglu, Kahramanmaras

Residential buildings

  Lack of sufficient transverse
  reinforcement



BEFORE AFTER KAHRAMANMARAS 2023 EQ

Design Problems
  Invitation to torsion



Design Problems
  Strong column – weak beam



Design Problems
  Strong column – weak beam 

- Higher first story height
- Soft story collapse

Source: ITU Kahramanmaras Earthquakes Report, March 2023.



Design Problems
  Poor joint design



Design Problems
  Pancake collapse

Source: ITU Kahramanmaras Earthquakes Report, March 2023.



Design Problems
  Short Column

Photo credit: Fatih Sutcu, PhD (ITU)



Design Problems
  Unfavorable wall configuration

A building under construction, Kahramanmaras

infill walls

shear walls

columns
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