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ÅProfessor Tugce Baser (University of Illinois Urbana ςChampaign), Dr. Ozgun Numanoglu (Schnabel Engineering), 
SerhatErinmez(i4Works Corporation)

ÅDeployed on February 12th 

Collaborators

ÅProfessor Youssef Hashash ς(University of Illinois Urbana ςChampaign)

ÅProfessor Onur Pekcan  (Middle East Technical University, Founder of i4Works Inc and SiteEye)

ÅProfessor Okan Ilhan (Yildirim BeyazitUniversity)

ÅProfessor Guney Olgun (Missouri University of Science and Technology)

Collaborators
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ÅDetails of the coverage the recon team achieved

ÅBrief intro to tectonics of the area and some ground motion parameters and site effects

ÅComparison of ground motions with the design codes

ÅGeotechnical Observations

- Performance  of dams

- Large-scale liquefaction and liquefaction evidence collected at Iskenderun

- Large-scale earthquake-induced landslides

- Adana case

- Cascading events

What Does This Presentation Include?
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ÅDetailed tectonic settings and historical events

ÅImpacts of the earthquakes in Syria (This earthquake also hit Syria)

Further details to the content presented herein can be found at: 

TurkiyeEarthquake Reconnaissance and Research Alliance: Resonnaissance
Report on February 6, 2023, KahramanmarasςPazarcik(Mw = 7.7) and Elbistan
(Mw = 7.6) Earthquakes

What is NOT Included in this Presentation but Available?
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Map of Turkiyeand Epicenter of Earthquakes
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Figure from: 
https://www.researchgate.net/publication/369093645_Reconnaissance_Report_on_February_6_2023_Kahramanm
aras-Pazarcik_Mw77_and_Elbistan_Mw76_Earthquakes

Å3 major quakes within 9 hours 
with focal depths ranging 
between 5 and 9 km

ÅThe earthquakes ruptured the 
East Anatolian and Dead Sea 
faults.

ÅMore than 10,000 aftershocks



Immediate Aftermath of the Quakes
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Å11 Cities and more than 13 million people were impacted by the events

ÅCausalities are around 50,000 with additional 100,000 or more injured

ÅThe Turkish Enterprise and Business Confederation estimated $80 billion cost 
for reconstruction not including the impacts on the local business



Overall Map and Reconnaissance Coverage
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ÅCovered areas include 
the City of Adana, 
Pazarcik
(Kahramanmaras), Hatay
(including Antakya and 
Iskenderun), Osmaniye
and Gaziantep (including 
Islahiyeand Nurdagi)

Adana

Pazarcik

Antakya

Covered 
Areas



Drone Technology used during the Reconnaissance
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ÅRecon team used 3 different size drones to gather 
photos and videos during the recon.

ÅThe drones were provided voluntarily by i4Works 
Inc. 

ÅAll the data was uploaded to SiteEyesoftware and 
readily available for the members.



Tectonic Setting (Retrieved from USGS, Emre et al. 2018)
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18-25 mm/year

Nalbant et al.

(2002)



Tectonic Setting: Historical Events
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ķeĸetyan et al.

(2023)



6th February 2023 Earthquakes: Earthquake Mechanism
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Pazarcik Earthquake
Mw = 7.8 (USGS)

Aftershock
Mw = 6.6 (AFAD)

10 min later

1

2

3

Elbistan Earthquake
Mw = 7.8 (USGS)
9 hourslater

Taken by Erdin 
Bozkurt

Taken by Taylan 
Sançar

USGS
AFAD(Disaster and Emergency Management 
Presidency of Turkey)
Çetin andGülerce et al. (2023)



6th February, 2023 Earthquakes: Earthquake Mechanism
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Map of Turkiyeand Epicenter of Earthquakes
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Figure from: 
https://www.researchgate.net/publication/369093645_Reconnaissance_Report_on_February_6_2023_Kahramanm
aras-Pazarcik_Mw77_and_Elbistan_Mw76_Earthquakes

ÅMaximum ground acceleration 
of 1.23g in Antakya, and 0.65g at 
Kahramanmaras

ÅUp to 2g spectral accelerations 
at T = 1 s



Aftermath of the Quakes (Not Including Syria - Aleppo)
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Map of the proviencesthat experienced damage after the 2023 Gaziantep-YŀƘǊŀƳŀƴƳŀǊŀǒ
earthquakes - 2023 TurkeyςSyria earthquake - Wikipedia

https://en.wikipedia.org/wiki/2023_Turkey%E2%80%93Syria_earthquake#/media/File:Map_of_the_proviences_that_experienced_damage_after_the_2023_Gaziantep-Kahramanmara%C5%9F_earthquakes.svg
https://en.wikipedia.org/wiki/2023_Turkey%E2%80%93Syria_earthquake#/media/File:Map_of_the_proviences_that_experienced_damage_after_the_2023_Gaziantep-Kahramanmara%C5%9F_earthquakes.svg


6th February 2023 Earthquakes: Strong Groung Motion Recordings
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Mw = 7.8 Pazarcik Earthquake was recorded by 292 stations 

of AFAD available Turkish Strong GM Database.

Mw = 7.5 Pazarcik Earthquake was recorded by 268stations 
of AFAD available Turkish Strong GM Database.



6th February 2023 Earthquakes: Comparison with Turkish Building 
Code Design Spectra
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Turkish Building Code (2019) Seismic Hazard Map

Relative to 

reference condition 

of (VS30= 760 m/s)

Site Effects

Site Effects 
throughsite 
factors

ÅHow do the spectral acceleration of strong GM 
data recorded during February 6th, 2023,
Earthquakes compare with Turkish Building 
Code Design Spectrum?

ÅSite Effects?
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Site Effects: Definition
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Fault

Earthquake 

Source

Attenuation 

Effect

Soil 

Layers

Site

Site Effect

UNAM 

(Rock)

SCT 

(Soil)



6th February 2023 Earthquakes (Mw = 7.8): Comparison with Turkish 

Building Code Design Spectra

3/31/2023 Baser, Numanoglu, and Ilhan (2023) 18

Maraĸ

ÅCloser distance to rupture plane
ÅSite effects



6th February 2023 Earthquakes (Mw = 7.8): Comparison with Turkish 

Building Code Design Spectra
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Hatay

Site Effects



6th February 2023 Earthquakes (Mw = 7.5): Comparison with Turkish 

Building Code Design Spectra
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ÅCloser distance to rupture plane
ÅSite Effects



ÅTwo large-magnitude earthquakes (Mw  = 7.8 and Mw = 7.5) and aftershocks

ÅSpectral accelerations for some stations were observed to exceed the design 
spectra of Turkish Earthquake Building Code (TEBC, 2019) for return period of 
2475 years.

ÅSignificant site effects

ÅNext Steps: Re-evaluation of current seismic hazard analysis in TEBC 
(2019)Region-specific site factors

Intermediate Conclusions ςGround Motions
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What Did We Find within Geotechnical Engineering Scope?
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YarseliDam - Hatay
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YarseliDam ςRelatively Good Performance
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Relatively minor cracks 
at the crest

No sign of liquefaction or 
settlement

Although Hatay ς
Antakya experienced 
devastating impacts from 
the earthquake, the dam 
performed relatively 
well.
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AriklikasDam Failure
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AriklikasDam - Osmaniye
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AriklikasDam - Osmaniye
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Settlement at the top of 
the upstream slope

Bulging at the middle of 
the upstream slope

More than  30 cm wide 
cracks at the middle of 
the upstream slope

> 3 meters wide cracks 

Crest is 8 meters wide.

No damage was 
observed at the 
downstream slope



AriklikasDam - Osmaniye

3/31/2023 Baser, Numanoglu, and Ilhan (2023) 28

Sand boil-like sand bursts



AriklikasDam - Osmaniye
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KartalkayaDam Deformations
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KartalkayaDam- Pazarcik, Kahramanmaras
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KartalkayaDam- Pazarcik, Kahramanmaras
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Earthquake-induced 
rockfall damage

> 30 cm wide, > 50 cm 
deep cracks at the crest



KartalkayaDam- Pazarcik, Kahramanmaras
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Significant seismic 
compression type 
settlements > 30 cm


