
The 2023 Kahramanmaras earthquakes of February 6th in Turkey
Los terremotos de Kahramanmaras de 2023 del 6 de Febrero en Turquía

Source: CNBC

Evangelia GARINI  and George GAZETAS

School of Civil Engineering, Geotechnical Department

National Technical University of Athens, Greece

Iskenderun Port
Puerto de Iskenderun  



A  journey  from  Hispaniola  to  Turkey

Un viaje de La Española a Turquía



THE 2023 TURKIYE-SYRIA EARTHQUAKES

LOS TERREMOTOS DE 2023 EN TURQUÍA Y SIRIA

Source: The 
Economist
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Seismotectonic  Map  of  Anatolian  Plate
Mapa sismotectónicode la placade Anatolia
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Seismotectonic  Phenomena  observed  in  the  MW 7.8  earthquake
Fenómenos sismotectónicos observados en el sismo de MW 7.8

Supershearrupture of 
the 1st segment

Ares Rosakis et al. 2023
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The NEW Turkish Seismic Code 2018 (TBEC-2018)

El NUEVO Código Sísmico Turco 2018



The outstanding Strong Motion Network of Turkey
La Excelente Red de Movimientos Fuerte de Turquía

Total: 857  recording stations !!!
Total: ¡¡¡857 estaciones de grabación!!!



Turkish Strong Ground Motion Network
Red turca de movimientos fuertes

Source: AFAD



Distance from FAULT: km
Distancia de la falla: km

Peak Acceleration : % g
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PGA of ALL records induced by 

the ɾтΦуearthquakeNear-fault
Cercanoa la falla

PGA de TODOS los registros 

ƛƴŘǳŎƛŘƻǎ ǇƻǊ Ŝƭ ǘŜǊǊŜƳƻǘƻ ɾтΦу



Strong  Ground  Motions  along  the  Fault  Rupture

Movimientos fuertes a lo largo de la ruptura de la falla
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The recordedmotions in Antakyaare
of relatively limited duration (for such
a hugemagnitude7.8) becauseof :

Å the bilateral propagation of the
fault rupture.

Å the forward-rupture directivity
effects as you can see in the
acceleration and velocity time
histories.



What  is  the  forward  directivity  effect? 

short duration Ғ 30 s  but 0.83 g !!

Result: the wave fronts generated at different time instances

arrive on site B at the same time 
 constructive interference of waves
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Station 3129
PGANS= 1.35 g 
PGAEW= 1.21 g 
PGAVERT= 0.83 g 

Station 3131
PGANS= 0.36 g 
PGAEW= 0.37 g 
PGAVERT= 0.15 g 

Station 3132
PGANS= 0.52 g 
PGAEW= 0.51 g 
PGAVERT= 0.35 g 

Station 3126
PGANS= 1.21 g 
PGAEW= 1.03 g 
PGAVERT= 1.07 g 

Station 3124
PGANS= 0.57 g 
PGAEW= 0.64 g 
PGAVERT= 0.58 g 

Station 3123
PGANS= 0.65 g 
PGAEW= 0.59 g 
PGAVERT= 0.87 g

Station 3125
PGANS= 0.82 g
PGAEW= 1.12 g 
PGAVERT= 1.15 g

Antakya  Records  PGAs



Source: AFAD
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Station 3129:VS30= 447 m/s
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Station 3129: in Daphne, south of Antiochia, Hatay District

on Free field, VS30= 447 m/s    (EC8 Type B)
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Earthquake MW7.8

T : s

SA : g

0.85 s 1.6 s

Notice that especially the NS horizontal component has  spectral 

values over 1 gfor a very long period range !

¡Observe que la componente horizontal NS tiene valores 

espectrales de más de 1 g para un rango amplio de períodos!

Station 3129: in Daphne, south of Antiochia, Hatay District

on Free field, VS30= 447 m/s    (EC8 Type B)



Aggregate of all elastic response spectra 
for several recordings from the MW7.8earthquake

Agregado de todos los espectros de respuesta elástica
para varias mediciones del terremoto MW7.8

T : s

SA : g

Extreme ground excitation = 
spectral response values

greater than 1 g  :

in a vast number 
of stations

for a large period 
range



The NEW Turkish Seismic Code 2018 (TBEC-2018)

El NUEVO Código Sísmico Turco 2018

Design ground 
accelerations: 

0.50-0.70 g 



Aggregate of all elastic response spectra 
for several recordings from the MW7.8earthquake

T : s

SA : g

0.65g

Design spectra TBEC 2019 (475 years)
Espectros de diseño TBEC 2019 (475 años)
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EMERGENCE OF FAULT ON SURFACE 

a permanent  marc of  25 0 km on earthõs skin

APARICIÓN DE FALLA EN LA SUPERFICIE 

una marca permanente de 250 km en la superficie



AnadoluAgency



Source: CengizZabci@CengizZabci

The strike-slip fault emerging at acute angle to the rails 
causes them to buckle. 

La falla emerge en ángulo agudo a los rieles y hace que se doblen.
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Source: https://twitter.com/Panthalassa_Z/status/1623040975848280107
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Photo: H. Serdar Akyüz
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KEY  FIGURES

9.6 M 57,300 109,000 2.2 M 3.1 M
People directly 

AFFECTED by 

earthquakes

(Personas AFECTADAS 

directamente por los 

terremotos)

LIVES officially lost in 

Turkiye and Syria

(VIDAS oficialmente 

perdidas en Turkiye y 

Siria)

INJURED 

both in Turkiye  and 

Syria

(HERIDOS

tanto en Turkiye como 

en Siria)

Peopledisplaced from 

residence

(Personas 

desplazadas de su 

residencia)

Homeless in 

temporary shelter

(Sin hogar en 

albergue temporal)

Humanitarian Crisis

Crisis Humanitaria

Situation Report No. 11,  As of 23 March 2023

Source: https://reliefweb.int/report/turkiye/turkiye-2023-earthquakes-situation-report-no-11-23-march-2023

VALORES CLAVES



BUILDING  DAMAGE  ASSESSMENT  MAP

MAPA DE EVALUACIÓN DE DAÑOS EN EDIFICIOS

SOURCE: hasar.cbs.gov.tr



Damage distribution 

through satellite 

observations

Distribución de 

daños a través de 

observaciones 

satelitales


