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I What Does This Presentation Include?

Details of the coverage the recon team achieved

Brief intro to tectonics of the area and some ground motion parameters and site effects
Comparison of ground motions with the design codes

Geotechnical Observations

Performance of dams
Largescale liquefaction and liguefaction evidence collected at Iskenderun

Largescale earthquakenduced landslides
Adana case
Cascading events
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I What is NOT Included in this Presentatmr Available?

ADetailed tectonic settings and historical events
Almpacts of the earthquakes in Syria (This earthquake also hit Syria)
Further detalls to the content presented herein can be found at:

TurkiyeEarthquake Reconnaissance and Research Alli&ssmnnaissance

Report on February 6, 202Bahramanmarag PazarciKMw = 7.7) andlbistan
(Mw = 7.6) Earthquakes
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Map of Turkiyeand Epicenter of Earthquakes ﬂ

A 3 major quakes within 9 hours
with focal depths ranging
between 5 and 9 km

A The earthquakes ruptured the

East Anatolian and Dead Sea
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- Bam M _#7.6) Earthquakes faUItS
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A More than 10,000 aftershocks

2023'Ku&m‘ |qnta|'i";|.',;'. '
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Figure from:
https://www.researchgate.net/publication/369093645_ Reconnaissance_Report_on_February 6 2023 Kahramanm

arasPazarcik_Mw77_and_Elbistan_Mw76_Earthquakes
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Immediate Aftermath of the Quakes

A11 Cities and more than 13 million people were impacted by the events
ACausalities are around 50,000 with additional 100,000 or more injured

AThe Turkish Enterprise and Business Confederation estimated $80 billion cost
for reconstruction not including the impacts on the local business
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Overall Map and Reconnaissance Coverage ﬂ
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A Recon team used 3 different size drones to gath
photos and videos during the recon.

A The drones were provided voluntarily by i4Work:

InC As a free member of SiteEye, you can have access to "6 February Earthquake'
project, which is available for all members. Members can view,

filter and download location-based photos. To make any contribution

in the research, you can upload your data too.

A All the data was uploaded BiteEyesoftware and

readily available for the members. —9,
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Tectonic Setting (Retrieved from USGS, Emre et al. 2018)

AYET]

Fold and Thrust
Belt

Arabian Plate
[ 18-25 mmhear

H Cyprus Arc Dead Sea Nalbantet al.
African PIateT 4— Faul (2002)
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Tectonic Setting: Historical Events
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Map of Turkiyeand Epicenter of Earthquakes ﬂ

A Maximum ground acceleration
of 1.23g in Antakya, and 0.65g
Kahramanmaras

A Up to 2g spectral accelerations
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https://www.researchgate.net/publication/369093645_ Reconnaissance_Report_on_February 6 2023 Kahramanm
arasPazarcik_Mw77_and_Elbistan_Mw76_Earthquakes
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Aftermath of the Quakes (Not Including Syweppo)

Map of theprovienceghat experienced damage after the 2023 Gaziar¥ep K N> Y.I Y Y I NJ 0

earthguakes 2023 TurkegSyria earthqguake Wikipedia
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6" February 2023 EarthquakeStrong Groung Motion Recording

i

DUy eS O

®Kutaist 41

Q

B ®B2tumi dsomda
Q
O Qe 9 0 9.
=3 ®stanbul Q QOQ g Q Q Q Q'Trabzon SRize P
™ Cl Q o QQ Q 8Giresu 1@ Lt
st 9.9, ?;o AN AT
t g
, Q Corum Q Q Q Q A .
4 .\!ilu's‘a 4 "p,.-l_) / Q Q QQ c’ QQ <~ Q O _' " QO Q
A O QB0 k9 N .o.:o ¥ o
T J‘Ankara 3 Q Q ()5 / A Q .\ < Q Erzlrdm
SO BaIkesir ’ sl "Eskuseh [ w-— Shy g : Q Sivas Q e Q 7 :
f: 5 b X - 1.-“‘, “ ! A
' :5*.«-:%«3 : ot O
L : . oy 5 'Afyc;’?ﬂfk’érahusarr. o, /3
$izmir R Y P s - el D Sy Ny 2! NASHES AT Y
o) : ‘/W } Zle ‘\.;Q* % } & .;“ Q/ Al u O 0 . Q A TG s X
. PN AN (» ;,:a»,-:'*w O”*Vﬂ Q S 97 OGRS %
’ ‘ ‘ " *? 5 ] v»’ IQ‘W:'\&@H? ‘ . Q“ 5 2 /Q 4 B ; /'3 Q’ OD bakir®  Batman® ¥ ﬁo" Sl
°Demznﬂ' ,' - . -';z r B . .'. MW. —77 b!‘ & Iyarbakir: _”'_-"‘“Q M ,&\Q
/ W o Q'Kahramanfnaraé\v ‘: : Q ag \m. g
S ¢ L ¥ o A Mardin®h o o o -
ot v, A B o 6 o N ST
oy / ix‘l.#ﬁ::: & 4
®tethies '#
o -
’ - o R “ &

M,, = 75 Pazari Earthquake was recorded 12)68stat|ons ns .
of AFAD available Turkish Strong GM Database. ,g@@

3/31/2023 Baser, Numanoglu, and llhan (2023)




6" February 2023 Earthquakes: Comparison with Turkish Buil
CodeDesign Spectra

Relative to
reference condition

of (Vg30= 760 m/s)
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data recorded durindrebruary 8, 2023,
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Site EffectsDefinition
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6" February 2023 Earthquakes (M 7.8): Comparison with Turkish
Building Code DeS|gn Spectra ﬂ
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6" February 2023 Earthquakes (M 7.8): Comparison with Turkish
Building Code Design Spectra ﬂ
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6" February 2023 Earthquakes (M 7.5): Comparison with Turkish
Building Code Design Spectra
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Intermediate ConclusionsGround Motions

ATwo largemagnitude earthquakes (Mw = 7.8 and Mw = aB)l aftershocks

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

ASignificant site effects

ANext Steps: Revaluation of current seismic hazard analysis in TEBC
(2019)Regiosspecific site factors
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What Did We Find within Geotechnical Engineering Scope?
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YarselDam- Hatay
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YarselDam¢ Relatively Good Performance ﬂ

£ Relatively minor cracks

at the crest

No sign of liquefaction or
~ settlement

Although Hatay
Antakya experienced ,
devastating impacts from «
the earthquake, the dam__:.
performed relatively

- well.

3/31/2023 Baser, Numanoglu, and llhan (2023)




AriklikasDam Failure
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AriklikasDam- Osmaniye
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AriklikasDam- Osmaniye

Settlement at the top of
the upstream slope > 3 meters wide cracks

Bulging at the middle of

the upstream slope f

No damage was
observed at the
downstream slope

More than 30 cm wide 5=
cracks at the middle of
the upstream slope

Crest is 8 meters wide.
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KartalkayaDam Deformations
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KartalkayeDam PazarcikKahramanmaras

AYEDI

3/31/2023 Baser, Numanoglu, and llhan (2023)




KartalkayeDam PazarcikKahramanmaras
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KartalkayeDam PazarcikKahramanmaras

Significant seismic
compression type

settlements > 30 cm
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