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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)

*Riizgar Yikler: Altinda Davranis ve Konfor

*Yiiksek Yap1 Tasariminda Dikkat Edilmesi
Gereken Hususlar

«Ozel Konular
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Giris: Frekans Alaninda Analiz
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Giris: Frekans Alaninda Analiz
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(d) White Noise
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Giris: Frekans Alaninda Analiz

x(t) 10 [EEEESTRT
I f (t) /1 =002
mx +cx +kx = Fysin 2z ft ;
)= — P(i)z/k _
2 2 T
)=
V_ fo) fo |
HO = = .
L] el
{1 (fj } {ZC fo} S~
0.1 =
PZ‘H(f)‘P x:‘[—[(f)x 0 0.5 1 1.5 2 2.5 3

f/fq

15.04.2017 Yiiksek Yapilara Girig , Riizgar Yikleri — Barig Erkus (iTU) Sayfa: 6



Giris: Frekans Alaninda Analiz

Normalized load
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Giris: Frekans Alaninda Analiz
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Giris: Frekans Alaninda Analiz
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Giris: Frekans Alaninda Analiz
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Giris: Stokastik Analiz Peak = Mean + go
(Peak — Mean)’ = (gaaa)2 + (gbab)2

Peak = Mean + \/(gaaa)z +(9b0b)2

NOISE
VOLTAGE =
DENSITY
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Girig: Stokastik Analiz
. 5 D 2 2
P:Pi\/(gogp) +(&10p )

NOISE
VOLTAGE =
DENSITY
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Ruzgar Yuklerinin Ozellikleri

WIND SPEED IN MILES/THOUR
X ‘E#':. ]
=

503 FT.

Figure 1 — Wind speeds at three heights on a 5oo-ft mast (Davenport 1966, 1967).
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Ruzgar Yuklerinin Ozellikleri
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Ruzgar Yuklerinin Ozellikleri

0.9 B l
08 F
0.7 F

0.6 | ﬂ Al
B

Normalized load

0.2
0.1
0.0

0.3 '“ Il |

Maksimum Deger = Ortalama + Standart Sapma x Peak Faktor

.. &
Resonance

Ll
ll H‘i” ‘M I‘* "'.‘i,l “!‘{ —-:_BacI(ground
, "l‘( lw |
1l e |

15.04.2017

Yiiksek Yapilara Girig , Riizgar Yiikleri — Baris Erkus (iTU)

S é 7 8 ? 10 11 12

Time (minutes)

Sayfa: 15



Ruzgar Yuklerinin Ozellikleri
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Ruzgar Yuklerinin Ozellikleri
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Ruzgar Yuklerinin Ozellikleri
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Yuksek Yapilarin Ruzgar Altinda Davranisi

e  Rizgar Yonunde
 Rizgara Dik Yonde
* Burulma

2

Across - wind (lift)

Wind direction
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Yuksek Yapilarin Ruzgar Altinda Davranisi

Rizgar Yoniunde +Gust Ave. —Gust
Fwind Wil’ld Load:
+Gust Fying i
------ Average E
—QGust :
T, time :

Building Vibration
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Yuksek Yapilarin Ruzgar Altinda Davranisi

Schematic view of distortion of turbulence
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Yuksek Yapilarin Ruzgar Altinda Davranisi

F = F,sin 2nf

)

==_(> —)

f, = vortex shedding frequency
Strouhal no: St=f.D/IU

Hortum Sacintisi

15.04.2017 Yiiksek Yapilara Girig , Riizgar Yiikleri — Baris Erkus (iTU) Sayfa: 22



Yuksek Yapilarin Ruzgar Altinda Davranisi
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Yuksek Yapilarin Rizgar Altinda Davranisi
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Yuksek Yapilarin Ruzgar Altinda Davranisi
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Yuksek Yapilarin Ruzgar Altinda Davranisi

Cp 1

ARNALSALN A SN S

(time)
Along-wind force

~ (time)
Across-wind force

* Yapi yiiksekligi arttikca rlizgara dik yondeki etkiler daha da artar.

» Rizgara dik yondeki kuvvetler ve salinim, rlizgar yonindeki degerlere gére ¢cok daha fazla olur.
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Yuksek Yapilarin Ruzgar Altinda Davranisi
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Yuksek Yapilarin Ruzgar Altinda Davranisi

Effect of natural frequency on peak load (£ =0.02)
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Yuksek Yapilarin Ruzgar Altinda Davranisi

Effect of damping ratio on peak load
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Ruzgar Tuneli Testler!
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Ruzgar Tuneli Testler!
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Rizgar Tuneli Testler:
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Rizgar Tuneli Testler:

(a) Typical Cladding Wind Load Study model

(b) Data Acquisition
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Salinim ve lvmeler

 Her bir mod tek serbestlikli sistem gibi
diistiniilebilir.

» Her mod icin esdeger kuvvet bulunabilir

* Bu kuvvetler altinda ivmeler
hesaplanabilir

* Mod birlestime uygulanabilir

— M —> F(t)
)

°
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Salinim ve lvmeler
*Kanada Y 6netmeligi
*Amerikan Y onetmeligi
*Avrupa Y onetmeligi
«Japon Yonetmeligi

Serviceability: 10-year recurrence
Nominal Strength:  50-year to 100-year recurrence
Ultimate strength: ~ 500-year to 1000-year recurrence
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Salinim ve ivmeler
*Kanada Y 6netmeligi

National Building Code

of Canada
2010

Volume 2
Wo=u+gpo
where
K = mean loading effect,
gp = statistical peak factor for the loading effect, and
¢ = “root-mean square” loading effect.
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Lateral deflection:
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Salinim ve ivmeler
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I KsF A
anp — '4:1? angF

aw = fEWEP v wd ( C.uPp Cq

PBEE:'B;)

Historically, Equations (17) and (18) have been used with one-in-ten-year wind acceleration limits of
1% to 3% of g for the preliminary assessment of tall buildings. In North America in the period 1975
to 2000, many of the tall buildings that underwent detailed wind tunnel studies were designed for a
peak one-in-ten-year acceleration in the range of 1.5% to 2.5% of g. The lower end of this range was
generally applied to residential buildings and the upper end to office towers; their performance based
on these criteria appears to have been generally satisfactory. Other criteria have been published that
depend on the building’s lowest natural frequency. The ISO criterionf®!] can be expressed as a peak
acceleration not exceeding 0.928 {0412 once every 5 years, where f is the lowest natural frequency in
Hz. This results in a 5-year criterion of about 1.8% of g when f = 0.2 Hz, and 2% of g when f = 0.1 Hz.
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Salinim Algisi

ISO 10137 Residential
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Salinim Algisi
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Salinim Algisi
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Salinim Algisi
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Figure 3a — Building vibration x- and y-axis base curve for acceleration
(this represents the side-to-side and back-to-chest vibration base curve, see 4.2.2)
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Salinim Algisi

15.04.2017

Probabilistic Human Perception
Threshold

- Shioya et al., 1992

hn
=

[\
—

Jeary et al., 1988 (Full-scale)

[—
h ~
Li L] T r 5" I

(%

Acceleration Amplitude (cm/s?)

1F
 Denoon, 2000
0.5 -Averagé value
| (Full-scale) 55,
0.2 ’ 1
Nakata et al., 1993
01— el e

01 02 05 1 2 5 10 Tamura (1998
Frequency (Hz) ( )

Yiiksek Yapilara Girig , Riizgar Yiikleri — Baris Erkus (iTU)

Sayfa: 43



Salinim Algisi

15.04.2017
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Salinim Algisi

AlJ Guidelines 2004
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Salinim Algisi
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Salinim Algisi
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Salinim Algisi
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Return Peak Accelerations™” Peak Torsional Velocities
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1 7.9 -[4.6,4.8,4.7] 1.0 1.5
5 11-[6.2.6.5,69] 14 -
10 12-[6.9. 7.2, 7.6] 15 3
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Salinim Algisi

Commonly Used Criteria Range

for Office Towers
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Acceptability Criteria for sway of building of 4.88sec period
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Damping ratio (%)
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Measured damping ratio vs building height
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Damping ratio [%]
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+ New Bank of China Hong Kong (SRC) {Jeary et al., 1998}
+ 200m-high office bldg {Okada et al.,, 1993, cited by Tamura}
+ 100m-high steel bldg {Jeary, 1998, cited by Tamura}
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Figure 17 — Summary of damping estimates by amplitude of vibration by
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Davenport and Hill-Carroll (1986).

Yiiksek Yapilara Girig , Riizgar Yiikleri — Baris Erkus (iTU)

Sayfa: 53



Salinim Azaltma Yontemleri

e
=

Dampging ratio

Figure 19 — Summary of damping prediction curves by Hill-Carroll (H-C) and Tamura.
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(beam and floor slab

S:Itlrlgger Doors Central core omitted for clarity)

Arup Damped Outrigger System
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A Weight Reducers. Dampers on 60-story towers reduced concrete neeed by 0%. saving $4 million.
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St Francis Towers, Manila — 5-7% Los Faros de Panama — 2-4%
Sonimleme Sonimleme
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