EARTHQUAKE EXPERIENCE OF

TURKISH PRECAST INDUSTRY

TURKISH PRECAST BUILDINGS COMMITTE

Assoc.Prof.Dr. Ercan YUKSEL
Istanbul Technical University

October 19, 2016
Bologna-ITALY



BRIEF HISTORY OF TURKISH PRECAST INDUSTRY

FIRST EXPERIENCES IN RC PRECAST CONSTRUCTION GOES
BACK 1960s.

90% OF THE INDUSTRIAL BUILDINGS WERE CONSTRUCTED BY
USING RC PRECAST TECHNOLOGY IN 1990s.

WESTERN EUROPEAN TYPE FRAME STRUCTURES (GRAVITY
FRAMES) WERE CONSTRUCTED COMMONLY.

DURING THE LAST TWO DECADES, AWARENESS ABOUT EQ
BEHAVIOR ARE INCREASED.

MOMENT RESISTING CONNECTIONS, DIAPHRAM ACTION,
DRIFT RESTRICTION ETC.
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Earthquake Damages Recorded in Last 30 Years
(Members of TPA)

TURKISH EQs Year

Adana / Ceyhan ) 1998

Korfez / Kocaeli ¥ 1999

Bingol & 2003

Van ¥ 2011
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Single Story Frame Structures — Industrial Bldgs.
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1999 Kocaeli EQ.

Fotograf: Hakan ATAKOY

Single Story Frame Structures — Industrial Bldgs.
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Single Story
Frame
Structures —
Industrial Bldgs.




Out-of-plane deformation
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1999 Kocaeli EQ.

100016 Single Story Frame Structures — Gymnasium "
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2011 Van EQ.
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Single Story Frame Structures — Industrial Bldgs.
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Single Story Frame Structures — Industrial Bldgs.
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Hammering Effect Flexible
vs. Rigid Adjacent
Buildings
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Photo: Hakan Atakoy

Multi-Story Frame Structures — Residential Bldgs.
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1999 Kocaeli EQ.
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Avcilar-Istanbul
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Multi-Story Frame Structures — Gymnasiums
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. llave mesnet ve

dogeme birlegimi (son kat) birlesim donabilan

Devam eden duvar icin 44 tl
birlesim Niliz donatilan
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Gok Insaat Forap Uygulamasi
1999 Gélciik depreminde hig hasar gormemistir.
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Conventional RC vs. Precast RC Buildings
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RESEARCH ACTIVITIES



FULL SCALE COLUMN TESTS
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ALTERNATIVE CONNECTION DETAILS
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17.5cm 55 cm 17.5 cm 17.5cm 55 cm 17.5cm

COLUMN
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FULL SCALE COLUMN TESTS

S30_14, Oturum 1-6

-300 -200 -100




MOMENT RESISTING BEAM-COLUMN CONNECTION TESTS
SAFECAST 2009- 2012

ITMPM ITC-1
RTMPM RTC-1

Industrial Type RT Residential Type
Monotonic C Cyclic
PM Positive Moment NM Negative Moment
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MOMENT RESISTING BEAM-COLUMN CONNECTION TESTS
SAFECAST 2009- 2012

INDUSTRIAL TYPE BEAM-
COLUMN CONNECTION
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MOMENT RESISTING BEAM-COLUMN CONNECTION TESTS
SAFECAST 2009- 2012

RESIDENTIAL TYPE BEAM-

COLUMN CONNECTION
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MOMENT RESISTING BEAM-COLUMN CONNECTION TESTS
SAFECAST 2009- 2012
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MOMENT RESISTING BEAM-COLUMN CONNECTION TESTS
SAFECAST 2009- 2012
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INNOVATIVE CONNECTION DEVICES FOR CLADDINGS
SAFECLADDING 2012- 2015
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INNOVATIVE CONNECTION DEVICES FOR CLADDINGS
SAFECLADDING 2012- 2015
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INNOVATIVE CONNECTION DETAILS FOR CLADDINGS
SAFECLADDING 2012- 2015
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INNOVATIVE CONNECTION DETAILS FOR CLADDINGS
SAFECLADDING 2012- 2015
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Retrofitting of the Pinned Beam to Column Connections of RC
Precast Frames by Lead Extrusion Dampers
Ph.D. Thesis of Dr.Cihan SOYDAN




Retrofitting of the Pinned Beam to Column Connections of RC
Precast Frames by Lead Extrusion Dampers
Ph.D. Thesis of Dr.Cihan SOYDAN
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Retrofitting of the Pinned Beam to Column Connections of RC
Precast Frames by Lead Extrusion Dampers
Ph.D. Thesis of Dr.Cihan SOYDAN
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Thanks for your interest..

e-mail : yukselerc@itu.edu.tr
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