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Bu egditim sunumlarindaki birgok gorsel, kaynakca bilgileri
acikca verilmemekle beraber, cesitli kaynaklardan derlenmistir.

Most of the visuals in this training presentation are gathered
Not: Materyallerin 6nemli bir boliimii gesitli kaynaklardan alinmigtir. from varlou_slllterature although reference information is not
stated explicitly.




Yuksek Yapilarin Tasarimi
1. BOLUM: Tasarim Konulari (3 Hafta)
*Yiiksek Yapilara Giris
*Tas1yic1 Sistemler

*Taslak Deprem Y Onetmeligi Kapsaminda
Tasarim

*Slinme ve Rotre Etkileri

*Yapisal Elemanlarin Davranisi ve Tasarimi
*Betonarme ve Celik Bag Kirisleri
*Burkulmasi Engellenmis Celik Capraz
«Kompozit Kolon

*Riizgar Yikler: Altinda Davranis ve Konfor

*Yiiksek Yap1 Tasariminda Dikkat Edilmesi
Gereken Hususlar

«Ozel Konular

2. BOLUM: Performansa Dayal Tasarim ve
Uygulamalar (3 Hafta)

*Yapisal Elemanlarin Dogrusal Olmayan

Davranis1 ve Modellenmesi
*Bag Kirisleri
*Betonarme Perde Duvar
*Kiris ve Kolon Plastik Mafsal Modeller1
*Disdestek Sistemleri

*PERFORM 3D Ornegi — 1. Ornek:
*Betonarme Perde Duvar Cekirdek
*Celik Bag Kiris
«Kompozit Kolon
*Deprem Analizleri ve Davranisin Irdelenmesi

*PERFORM 3D Ornegi — 2. Ornek
*1. Ornek + Disdestek Sistemi
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Neden Yuksek Yapilar?

*Yizolcimi disik tilkelerde arazi kullanimi
*Emlak / yatirim
*Simgesel yapilar - gelismislik algisi

*Miihendislikte yarisma ve zorluk asma hevesi
:

Chicago, ABD



Yuksek Yapilarin Tanimi

*Council on Tall Buidings and Urban Habitat (CTBUH)
*Ylksek Binalar: 14 Kat ve zeri veya 50m ve Uzeri
«Super Yiksek Binalar: 300m ve (zeri
*Mega Ylksek Binalar: 600m ve Uzeri

*YUuksek Binalar: 70m ve Uzeri

Comcast Center  CCTV Almas Tower Empire State

Philadelphia Beifing Dubai  Building
. New York



Yuksek Yapilar — CTBUH Bilgiler!
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Yuksek Yapilar — CTBUH Bilgileri
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Kaynaklar
*Council on Tall Buidings and Urban Habitat

#

Council on Tall Buildings
and Urban Habitat

CTBUH- Publication

Prindpal Authors:
Michas! WiFoed
Andraw Whittaber
Fien Kiarmancic
Edtor:
AmanyWaod

Recommendations for the Seismic
Design of High-rise Buildings

A Consensus Document - CTBUH Seismic Working Group
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Kaynaklar
Los Angeles Tall Buildings Structural Design Council, SEAONC-

Recommended
Administrative
Bulletin

on the
Seismic Design & Review of
Tall Buildings Using Non-

Prescriptive Procedures

Apnil 2007

City of Son Frandsco Department of Building lnspection
PREPASTO Y
Structural Engineers Assodation of
Northern Caolifornia (SEAONC)
T ibdi Group

NORTHERN CALIFORNIA
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Kaynaklar
‘PEER, ATC

PEER/ATC

Modeling and acceptance criteria
for seismic design and analysis of
tall buildings

fower sorm wall

QTC Applied Technology Council

w FPacific Earthquake Engineering Research Center
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Design of
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Version 1.0
November 2010

Engineering Research Center
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REINFORCED
CONCRETE
DESIGN OF
TALL BUILDINGS

Taranath gy i, 2 .?:"P_LE;,__-S.E.

A

-

ASCE/SEI 7-05

2006/2009 IBC
Sl ASCE/SEI 41-06
ATl 1 c)318.05/08

Steel, Concrete, and Composite Systems

(cC) CRC Press
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Kaynaklar

«Stafford Smith
Tall Building
Structures

Analysis
and Design
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Kaynaklar
Park, Paulay, Priestley

SEISMIC DESIGN
of REINFORCED

CONCRETE

and MASONRY
BUILDINGS
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Kaynaklar
*NISt, NEHRP Guidelines

@ P NEHRP Seismic Design Technical Brief No. 2

-
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e Tm @
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> 2..*’» ~_.."‘. ':"..

Seismic Design of
Steel Special
Moment Frames:

A Guide for Practicing Engineers

> =

;
A

Ronald O. Hamburger
Helmut Krawinkler
James O. Malley
Scott M. Adan
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Kaynaklar
*NBCC, ASCE 7-10
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Minimum Design
Loads for Buildings
and Other Structures
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Yuksek Binalar
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Yuksek Binalar
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Birden Fazla Bina Olmasi Durumu
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— REGULAR FLOOR NOT
CONTRIBUTING TO
STABILITY OF BUILDING

OUTRIGGERS RIGIDLY
CONNECTED TO CORE

DEFLECTED SHAPE OF STABILITY SCHEME
DUE TO LATERAL LOAD

FULL STRUCTURE

Yuk Yolu

~ LEVER ARM = WIDTH OF BUILDING

LEVER ARM = WIDTH OF CORE

T coueresson

v
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Taslyici Sistemler
*Diisey Sistem (Gravity) —¢
*Yanal Sistem (Lateral)

*Temel Sistemi
*Dengesiz Toprak Yukleri icin Sistem —

*Derin Kazi Sistemi ::
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Yuksek Bina Mimarisi

B Columns

ww==_ Braced Frames

weee Moment Frames

Core
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Yuksek Bina Mimarisi
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Yuksek Bina Mimarisi
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Yuksek Bina Mimarisi
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Dusey Sistem: Doseme

Vl¢c——STEEL BEAM
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Doseme Sistemi

|
|
|
|
|
|
|
|
|
|
|
_______ BuidngA_______ _Lnksiab | /4
"\\ // \\|-(9 p,)
?”55 ?u?um@ll J
1 A S R 77— /
= o || . =
T | I s |
= =
‘ : - Ik
|
1l
M —
! %
/l@
_____ —_ \\
Doseme + Cergeve Sistem 11 _ |

(Normal Kirisler ile) Lf:l_' ’ | |
o ' Mantar Déseme + Bant Kirisi
® I (Yatik Kirds ile)

Band beam system

01.04.2017 Yiiksek Yapilara Girig, Tasiyici Sistemler — Barig Erkus (ITU) Sayfa: 25



S S— i~

Dusey Sistem: Cekirdek

T 3000
=
aHEL
- i B
I
2 = =]
L e w aAY
il Iis s R
L v - RlARE
x ?
!,‘_ 'l »
B 0120100 ( A EHHHH)
= = 73008 AR +91022
1000

01.04.2017 Yiiksek Yapilara Girig, Tasiyici Sistemler — Barig Erkus (ITU) Sayfa: 26



Dusey Slstem Kolon

01.04.2017
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Yanal Sistem

01.04.2017

Evolution of Structural Systems
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Yanal Sistem — Betonarme Yapilar

01.04.2017

Structural systems for concrete buildings

MNumber of stories

No. Svstem Ultra-tall buildings
J 0 10 20 30 40 50 60 70 80 90 100 110(120-200 stories
1 | Flat slab and columns —
2 | Flat slab and shear walls e
3 | Flat slab, shear walls and columns —
4 | Coupled shear walls and beams ——
5 | Rigid frame —
6 | Widely spaced perimeter tube —
7 | Rigid frame with haunch girders ——
8 | Core supported structures T ——
9 | Shear wall—frame
10 | Shear wall—Haunch girder frame e ——
11 | Closely spaced perimeter tube e
12 | Perimeter tube and interior core walls | e——
13 | Exterior diagonal tube T ——————
14 | Modular tubes, and spine wall sy s e s | e —

with outrigger and belt walls
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Cerceve Sistem

(a)

01.04.2017

<«— Column
/ Rigid joint

Beam
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Cerceve

e F ] e‘ Shear wall
L Rigid
beams
t 1 !
Kesme Py By Py P
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Perde Duvar

Betonarme Perde




Perde Duvar

Egilme ‘ ‘
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Perde Duvar
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Perde Duvar + Mantar Doseme
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Perde Duvar + Mantar Doseme
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Bagli Perde Duvarlar (Coupled Shear Walls)
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Bagli Perde Duvarlar (Coupled Shear Walls)
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Bagli Perde Duvarlar (Coupled Shear Walls)
o F,
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Sonumleyici Sistem: Dogrusal Olmayan Modelleme
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Etkilesimli Perde+ Cerceve
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Etkilesimli Perde+ Cerceve
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Etkilesimli Perde+ Cerceve

Braced frame Moment frame Interacting forces
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Disdestek (Outrigger) Sistem!

Shear wall
core

Belt trusses
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Disdestek (Outrigger) Sistemi

Diagrams illustrate the effect of belt truss and outriggers in sliffening a core-frame structure. On
the nght, the bending moment decreases in response o increasing stiffness provided by the belt frusses.
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Disdestek (Outrigger) Sistemi

01.04.2017
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First Wisconsin Center Skidmore Owings & Merrill Milwaukee, Wisconsin 1974

An example of a steel frame with a belt truss and outrigger system at the 15th and 41st floors, and a transfer fruss at the
3rd level. Note that the oulrigger tfrusses are in the direction of the wind only indicating that wind resistance in the longi-
tudinal direction is provided only by the stifiness of the frame.
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Yanal Sistemler — Outrigger

Cap wall

Y

Outrigger

Belt wall

Braced
T,
core

Shear wall
l

External columns

Tension Compression
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Disdestek (Outrigger) Sistemi
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Disdestek (Outrigger) Sistemi

B Columns

ww= Braced Frames L02-LEVEL
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Disdestek (Outrigger) Sistemi
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Disdestek (Outrigger) Sistemi
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Disdestek (Outrigg
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Disdestek (Outrigger) Sistemi

Perimeter Columns

Qutrigger

Viscous Damper




Disdestek (Outrigger) Sistemi

Column

Connection
block

Steel
connection

Damper
with cooling
fins
Pressure
release
valve
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Connection
block

Outrigger
wall
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Outrigger
wall
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Damped
connection

l
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Perimeter columns
(beam and floor slab
Doors Central core omitted for clarity)




Yanal Sistemler — Tup Sistemleri

Analysis and design of framed tube
structures for tall concrete buildings

Fazlur R. Khan pip

Navinchandra R. Amin Bg mTech
Skidmore, Owings & Merrill of Chicago
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Fig 2. View of De Witt Chestnut Apariment Building
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Mega braces

Transfer zones

Mega columns

Caprazli Dis Tup

Diagrid Dis Tup
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* Dista tiip sistemu, i¢te ¢cekirdek bulunur
* D1s tlip, genelde mega caprazhi ¢cercevedir

* Yanal yuiklerin buiytik boltiimii dis tiip tarafindan
alinir

* D1s ve i¢ sistem arasindaki yanal yiik dagilim
dosemeler ile saglanir

59



Temel Sistemleri

*Radye Temeller, Kazik temeller
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Derin Kazi Sistemleri

*Derin temel kazilar1 — Destek sistemi tasarimi (ELS Design)
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