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CEPHE MUHENDISLIGI
HANGI DISiPLINE
DAHA YAKINDIR?

SARTNAMELERINDE
BELIRTILEN DUSEY SEHIM
SINIRLARI CEPHE SISTEMLERI
iCIN HER ZAMAN YETERLI
MIDIR?

DEPREM VEYA RUZGAR
ETKISINDE BINA CEPHE
CAMLARININ KIRILMAMASI

YAPI TASARIMINDA

KULLANILAN RUZGAR YUKLERI

ILE CEPHE TASARIMINDAKI
RUZGAR YUKLERi AYNI
DEGERDE MIDIR?

CEPHE SISTEMLERINDE
KULLANILAN ALUMINYUM

ICIN GORELI KAT OTELEMESi ALA$IMLARINI‘N?DAYANIMI
NE OLMALIDIR? NEDIR?

CEPHE SISTEMLERINi
BETONARMEYE MESNETLEMEK
AMACIYLA KULLANILAN
DUBELLERIN KAPASITELERI
CATLAK GENISLIGINDEN
ETKILENIR Mi?
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CAMIN KIRILMA
DAYANIMI KAG MPa’DIR?
YUKLEMENIN SURESI
DAYANIMI ETKILER Mi?

CEPHE SISTEMLERI

* Cephe Sistemleri

* Cephe Yikleri

* Aliminyum Tasarimi
* Cam Tasarimi
Baglanti Elemanlari
* Testler
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CEPHE SISTEMLERI

Cephe sistemini etkileyen faktorler
Estetik ve Konfor
Dis yansima (seffaflik)
i yansima (seffaflik)

GORSEL  Gunsiz
Glnes kontrolli ~ =—— m

Isik filtresi

A

1st kaybi
1s1 kazanimi

TERMAL Termal konfor

Dayanim (ig ve dis yiikler)

yogusma

Durabilite )
MEKANIK Gavenlik R —— % TGH

AAYEN

Patlamaya ve kursun etkisine karsi

dayanim (6zel durum)
. Ses izolasyonu —_— ‘i
DIGER Yangin Dayanimi

Hava gegirgenligi
Su sizdirma direnci
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CEPHE SISTEMLERI

11

Giydirme Cephe (TS EN 13830°e gére)

Genellikle yatay ve dusey profillerden olusan, binanin tasiyici yapisina ankrajla

tutturulmus ve bir hacmin etrafini gepegevre saran, hafif, stirekli, kendi basina

veya bina ile birlikte bir dis duvarin tiim fonksiyonlarini yerine getirirken ana

yapiya ylk tasima ve stabilite agisindan katki saglamayan bir drti olusturacak
ekilde aralar doldurulmus yapi elemanlarinin timd.
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CEPHE SISTEMLERI

Giydirme Cephe Dolgulari =

| \
Cam Metal

!

metal plaka
Aliminyum kompozit panel
Cinko panel kaplama
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Oniiretimli panel Diger

!

GFRC (cam lifli beton) FRP (Lifli polimer)
Ahsap panel
Polikarbonat panel
Tas kaplama

CEPHE SISTEMLERI

Giydirme Cephe Tasiyicilari

\
Cergeveli G.C.

* Cubuk (stick) sistem
* Panel (unitized) sistem
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|
Cercevesiz G.C.

* Noktasal tutuculu sistem-gelik tasiyicili
* Noktasal tutuculu sistem-kablo tasiyicili
« Kendini taslyan sistemler

CEPHE SISTEMLERI

Cergeveli Giydirme Cephe

* Cubuk (stick) sistem — kapakli cephe

7

i
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A Kapak profili (Snap cap)

B Baski Plakasi (Pressure plate)
C Is1 Bariyeri (Thermal break)

D Dilatasyon (Expansion joint)
E Yatay Profil (Transom)

F Dusey Profil (Mullion)

G Dilatasyon profili (Spigot)

H Dilatasyon mesafesi




CEPHE SISTEMLERI
Cergeveli Giydirme Cephe

o Cubuk (stick) sistem — kapakli cephe

disaridan iceriden
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CEPHE SISTEMLERI
Cergeveli Giydirme Cephe

o Cubuk (stick) sistem — kapakli cephe

bbkkh

B b
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CEPHE SISTEMLERI
Cergeveli Giydirme Cephe

* Cubuk (stick) sistem — silikonlu cephe
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CEPHE SISTEMLERI

Cergeveli Giydirme Cephe
« Panel (unitized) sistem A Kapak profili (Snap cap)

B Baski Plakasi (Pressure plate)
C Is1 Bariyeri (Thermal break)
D Dilatasyon (Expansion joint)
E Yatay Profil (Transom)
F Dusey Profil (Mullion)

PANEL PROFILI
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CEPHE SISTEMLERI
Cergeveli Giydirme Cephe

 Panel (unitized) sistem

imalat sirasinda
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CEPHE SISTEMLERI
Cergevesiz Giydirme Cephe

» Noktasal tutuculu

noktasal tutuculu cephe
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CEPHE SISTEMLERI
Cergevesiz Giydirme Cephe

 Noktasal tutuculu — gelik kolon
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CEPHE SISTEMLERI
Cergevesiz Giydirme Cephe

» Noktasal tutuculu — halath

Vb VN N
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CEPHE SISTEMLERI
Cergevesiz Giydirme Cephe

» Noktasal tutuculu — halath
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CEPHE SISTEMLERI
Kendini Taglyan Sistemler
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CEPHE SISTEMLERI
Kendini Taglyan Sistemler
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CEPHE SISTEMLERINDE YAPISAL PERFORMANS

[1]
Resistance to its own dead load

If-weights shall be calculated in | with EN 1991-1-1| taking into account the nationally determined
parameters relevant to the place of use.

The maximum deflection of any main horizontal framing (transom) from vertical loads only shall not exceed
L/500 and shall prevent any contact between transom and infill panel, ensuring adequate ventilation and
drainage of the infill panel if required.

NOTE 1 L is the length of the horizontal framing member measured between the points of support.

NOTE 2 The profile could deflect within other limits than those above mentioned according to the nature of the material
of infills (glass, IGU, stone, etc.)

NOTE 3 Guidance on the combinations of different loads is given in Annex C_
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CEPHE SISTEMLERINDE YAPISAL PERFORMANS

[11
Wind load resistance

The curtain walling kit shall be tested in accordance with EN 7217@. Under the imposed wind loads only the
maximum frontal deflection (d) of the curtain walling’s framing members shall not exceed the following limits:

¢ d<=L/200,if L <3000 mm;

+ d<5mm +L/300, if 3000 mm < L < 7500 mm;

« d<L/250,if L 27500 mm.

when measured between the points of support or anchorage to the building’s structure (L)

In addition, the permissible deflection limits of the infill (e.g. IGU, stone, etc.) shall be taken into account.

NOTE Guidance on the combinations of different loads is given in Annex C.
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CEPHE SISTEMLERINDE YAPISAL PERFORMANS

Resistance to snow load (only for elements subject to snow load)

Snow load shall be calculated in accordance with EN 1991—1—@] taking into account the nationally determined
parameters relevant to the place of use.

The maximum deflection (d) of the curtain walling’s framings members under snow load only shall not exceed
the following limits, when measured normally to the member:

— d=1/200, if L< 3000 mm;
— d<5mm +L/300, if 3000 mm<L<7500 mm;
— d<L/250,if L =7500 mm.

NOTE 1  Lis the length of the curtain walling’s framing members measured between the points of support or anchorage
to the building’s structure.

NOTE2  Guidance on the combinations of different loads is given in Annex C.
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CEPHE SISTEMLERINDE YAPISAL PERFORMANS

(1]
Resistance to live horizontal loads at sill level

Live horizontal loads at sill height shall be determined in accordance with EN 1991-1-1| taking into account the
nationally determined parameters relevant to the place of use.

In case of horizontal curtain walling’s framing member (transom) acting as a sill, the maximum frontal
deflection (d) of the curtain walling’s framing members (transom) shall not exceed the following limits:

— d=L/200, if L <3000 mm;
— d=<5mm +L/300, if L > 3000 mm.
L is the length of the curtain walling’s framing members measured between its points of support.

NOTE Guidance on the combinations of different loads is given in Annex C.
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CEPHE SISTEMLERINDE YAPISAL PERFORMANS

Cephe sistemlerinin direng gostermesi gereken ytikler asagida
Ozetlenmistir (EN 13830): 1

+  zati ylkler (TS EN 1991-1-1)

*  hareketli yikler (TS EN 1991-1-1)

«  kar yukleri (TS EN 1991-1-3)

«  rlizgar yUkleri (TS EN 1991-1-4)

*  deprem yikleri (DBYBHY2007, ASCE7)

»  garpma yukleri (EN 12600)

«  bina hareketleri ve 1sil yikler (TS EN 1991-1-5)
«  diger yukler
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Cephe Yukleri

RUZGAR YUKLERI

Ulke | Yénetmelik

TUR | TS498, istanbul Yiiksek Binalar Riizgar Y6n.:2008
TS EN 1991-1-4

EU | Eurocode 1-4 (EN1991-1-4) Wind Loads:2005

GER | DIN 1055-4 Wind Loads:2005

GBR | BS6399-2, Code of Practice for Wind Loads:1997
USA ASCE 7 , Minimum Design Loads for Building: 2010
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Cephe Yukleri

RUZGAR YUKLERI  1YBRY:2008% gére

| Temel riizgar hizifacik bir arazide (6rnedin hava alanlari
gibi), yerden 10m ytuikseklikte herhangi bir yonde &lgiilen
10 dakikalik ortalama riizgar hizlarindan 50 yilda en az
bir kere aglima olasiligina karsi gelen riizgar hizidir.

— sigrea

= <= Istanbul Atatiirk Havaalanr’'nda
2 surekli olarak 1 dakika ara ile
yapilan rlizgar hizi 6lgim verilerinin
analizi sonucunda, Istanbul ve
= s e civari igin temel riizgar hizi
et P~ V,=25 m/s olarak tanimlanmstir.
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Cephe Yukleri

RUZGAR YUKLERI  iYBRY:2008'% gére

Q(Z) =q, (Z)CPA bir yiizeye etkiyen maksimum riizgar yiikii

q, (Z) = Cq (Z)qb maksimum riizgar basinci

Cp ylizey basinc katsayisi

A ylizey alani
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Cephe Yukleri

RUZGAR YUKLERI  ivBRv:2008%e gsre ~ C,
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Cephe Yukleri

RUZGAR YUKLERI  ivBry:2008e gsre C,

Cephe Yukleri

RUZGAR YUKLERI  Karsilastirma

Result BS 6399 Eurocode ESDU ASCE AS/NZS Full CFD

[8] [9], [10]  [11],[12] [13] [14] Scale
Basic wind 26.74 24 26.74 39.13 39.13 26.74*2 26.74*%2
speed*! (m/s)
Averaging time 1 hr 10 min 1 hr 3s 3s 1 hr*2 1 hr*?
Design gust 40.42 41.15 38.39 37.12 36.31 38.39*2 38.39*2
speed (m/s)
znternal Pressure  -235.6 -311.4 -180.7 +152 0.0 -235.6%3  -235.6*3
Pa)
Max. External -1301.9 -1453.3 -1174.9 -1064.3  -1050.8 -858.55 -813.37

Pressure (Pa)

*! Conversion of basic wind speeds to 10 minute mean wind speed using ESDU 83045 *? Based upon
ESDU wind speeds *? Based upon BS6399 internal pressures

*[12]
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ny 4 b>d b<d b>5d
DO HE
h Y Ai B AE B i C A
- - = Ib ' v
o e : 2
PLAN Il [
- ——— —
s 0z a0z 02b 03 ab a
‘ BOYUNA KESIT
A (yanyiiz) | B (yan yiiz) C (yan yiiz) D (6n yiiz) E (arka yiiz)
h/d Cp.lO Cp.l Cp.lo Cp.l Cp.lo Cp.l Cp.lo Cp.l Cp.ll) Cp.l
5 -12|-14]-08 | -1.1]-0.5 - +08 | +1.0]-07 =
1 -12 ] -14|-08 | -1.1]|-05 - +08 | +10]-05 =
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Cephe Yukleri
RUZGAR YUKLERI  Akis - Kesit
S — Stagnation point
Mean Velocity F — Flow separation
13.7 R~ Roof reattachment
D — Downwind reattachment
[T i b
Figure 2-2
Vertical section throuah fiow normal to cube. *[12]
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Cephe Yukleri
RUZGAR YUKLERI  Akis - Plan

A (yan yiiz) B (yan yiiz

Coao Goa Cpao ol
-12 ]| -14 -08 | -1.1
-12 ] S 11

Mean Velocity

D (6n yiiz)
i‘())lg " ‘1)10 E (arka yiiz)
+08 |+ 1.0 fl())l; (El
-0.5 -
m s"~‘|] ; *[12]

Figure 2-3
Horizontal section through flow normal to cube
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Cephe Yukleri Cephe Yukleri

RUZGAR YUKLERI  RUZGAR TUNELI TESTLERI RUZGAR YUKLERI  RUZGAR TUNELi TESTLERI

IYBRY:2008'’e gore

Mimarisi, yapisal 6zellikleri veya konumu nedeniyle
(6rnegin geometrisi, yiiksekligi, kesiti, kullanilan
malzeme, bulundugu mevki veya cevresindeki
yapilar gibi) standard olmayan yiiksek yapilarin
rlizgar davranisinin ortaya cikarailabilmesi igin
genelde riizgar tineli deneyleri gerekir.

*[12]
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Cephe Yukleri

DEPREM ETKiSI

Mimari camlarin yeterli bir deprem
.o LR performansi géstermesini
2 B O L U I\/l hedeflemenin iki 6nemli sebebix:
. « Insanlarin diisen camlardan dolay!
yaralanmasini veya can kayiplarini
Onlemek

« Binanin servis disi kalmasindan ve
tamirattan dolayi olusacak maliyeti
disirmek
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Cephe Yukleri Cephe Yukleri

DEPREM ETKiSi DEPREM ETKISI ASCE7-05'e gore  us

13.5.9 GlassinGlazed Curtain Walls, Glazed Storefronts, and
Glazed Partitions.

Cergeve“ Cam glydlrme Cephelerde’ cam dUZ|em|ne dlk 13.5.9.1 General. Glass in glazed curtain walls, glazed store-
(ruzgar yuku g|b|) deprem yukler“’"n yan| Sira —kat fmnl_s, and %]'Afz]ezd pix‘:tiititlms shall meet the relative displacement
.. . . - . requirement of Eq. 13.5-1:

Otelenmesinden kaynaklanan- cam diizlemi iginde etkiler

de olusur. At 2 125D, 351 EXCEPTIONS:

or 0.5 in. (13 mm), whichever is greater where: D lear = 1 ZSDI,
cie = i

where

. . H Atalions = the relative seismic displacement (drift) at which glass
° Cephelerde duzlem |g| ve f e 05 A [ W l 1 2 1 [allout from l.hc curtain wall, storefront wall, or partition
. .. R e o e H occurs (Section 13.5.9.2)

dUZ|em d|§| depl‘em yuklen N D), = the relative seismic displacement that the component

must be designed to accommodate (Eq. 13.3-2). D,
*[5] Denklem 2.21 shall be applied over the height of the glass component

under consideration
1 = the occupancy importance factor (Table 11.5-1)
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Cephe Yukleri Cephe Yukleri

DEPREM ETKiSI DEPREM ETKISI  (AAMA 501.6-09) "
¢ Cephelerde diizlem igi deplasman sartlari: " Gl o

I
Steel .
2¢,+2¢, (Z] Column

Tie Rods Bracing
“Frame AN Sliding Steel Tubey

heo=26(5)

f— ssmm —

Mullion

I
,,nvvvﬂ""‘
Au“u‘m,«MM\'\‘\“\“\]\\\HH'\
VUV

—_
I il
VT
I HHHHH‘\H

B \ I
AR
= 1 TRV - 2
Fixed gasket b il {—Glass \ / I 2 25 30
A N[l 7
\Gissing pocket B
4m Typical Glazed .
Perimeter =" Curtain Wall P Storefront
gasket ol Faet =
6mm Glazing lip ane an [
monolithiz Bhieccil % 8 a )
A | Rotated At~ 7 . Electrohydraulic
glass panel gasket glass - N //////{ U-Joint - Servoactuator Ram
7.
AGmminom Pressure plate (attached to mullion by T B
il scrows at 229 mm (9 n) centers at @ —
gloe & Slumindm toraue of 107113 N m (95-100 in 16} 24 B Priin Sliding Steel Tube””
'Load Cell
Anchor
hyea . A3l
Dijear = 2¢; (1 t /:/ " b Connecting Pin—
€1
) ) ) *[4
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Cephe Yukleri
DEPREM ETKISI

%2.50 drift

GORSEL

DEPREM DENEYi-1
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Cephe Yukleri
DEPREM ETKISI

GORSEL

DEPREM DENEYi-2
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Cephe Yukleri
DEPREM ETKISI

GORSEL

DEPREM DENEYi-3

CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz

Cephe YUkleri
DEPREM ETKISI

¢ 0.01 cm/s statik yiik altinda yiik-deplasman iligkisi

Load (kN)

Displacement (cm)
CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Miih. M. Burak Yilmaz
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Cephe Yukleri

[13]

CARPMA YUKLERi (TS EN 12600’e gére)

1 Ana cerceve
2 Tutturma cergevesi
3 Darbe uygulayici

Sinif  Dusme yiiksekligi, mm

3 190
2 450
& 1 1200
Pendulum Test EN 1260%
CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Miih. M. Burak Yilmaz ”

Cephe YUkleri

[21]

DARBE YUKLERI (TS EN 356'ya gore)

Ball drop impact test
EN 356

Axe & Hammer Test
EN 356
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Aliminyum Tasarimi

) R
/1 = -
I
N /i Aliminyum
) o !
£ £ I
// ,/ : Avrupa EC9 - EN 1999-1-1:2007 Design of Aluminium Structures}
// ,/ | Almanya  DIN 4113-1 Aluminium constructions under.
I
// / | USA AA-ASD 2000, AA-LRFD 2000
Ji 1
E ;oo
0.002 Eomax  Emax
Jo,  : karakteristik akma dayanimi (yield strength)
£, : karakteristik kopma dayanimi (ultimate tensile strength)
E : elastisite modiilii (modulus of elasticity) =7000kN/cm"2
G . kayma mod(ilii (shear modulus) =2700 kN/cm"2
v : poisson orani (Poisson's Ratio) =0,30
a 2 1s1l genlesme katsayisi (coef. of linear th. exp. =0,000023 1/C°
P : birim kutle (unit mass) =2700 kg/m"3

; " . *[7. a7
CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz 1

Aliminyum Tasarimi

Aliminyum

A asas
& e
LA Termik o [RR02] Rm | | S | Korozyon | sokitencirme | Yazey lsiem | Mekani iieme | Kaynak
N Kish Sartan pl (] [ drenci |  Kabilyet | Uyguniugu |  Uyguniugu | Kabilyeu
[STANDARD |GOSTERIM 19,
- <.\l seot] 120l iaa ™ -
2
2= Ted <5l 120!| “ta0.] 10 o -
; ° 2 <5 120 | 160
zz 8 15 s<<25 | 100 [ 140| 6 60 i i i - -
R <3 | 150 190
T8 325 | 140| 170| 6 70 =
< 160 215
66 3425 | 150|195 | 6 75 ik - - -
T4 <2 |65[130] 12 50 - o
25 To4 <15 [120{180] 10 | e - - - - -
2s 2 <3 [130[175| 6
by 4 s 3a2s | 110[ 180| 5 65 - -
za <10 | 170 215
st 6 10<t<25 | 160 195| 6 5 - o o
<10 | 200 | 245
66 10<<25 | 160 | 225 | & 80 - - e
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Aliminyum Tasarimi

[20]

ISI BARIYERLI PROFILLER

Isi bariyeri

CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz

Aliminyum Tasarimi

ISI BARIYERLI PROFILLER
1
Isf = [SX 1 —v
’ 1-vxC
2
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Aliminyum Tasarimi

[20]

ISI BARIYERLI PROFILLER

1-v
X
1-vxC
I,=I,+ I,+ Aa’ + Aa’  Rijit atalet momenti

2 2
_Aa” +Aa
p=205 TPR%
Z

S

52
N 2 2
C=——= Ally = oxaxl”, 1
T+ A ExI v(1-v)

CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz

Cam Tasarimi

Cam

Avrupa PrEN13474-1/2 1999 Design of Glass Panes
Almanya TRLV:1998, TRAV:2003 ve DIN18008:2011
USA ASTM E 1300 / GANA 2004

Avusturalya AS1288

Ingiltere BS 6262-3:2005

fg,k/b,k

i

bmax

I - etkin emniyet gerilmesi (allowable effective stress for the design)

fg « 5" Karakteristik test dayanimi (characteristic value of the test strength)

: elastisite modlilii (modulus of elasticity) =7000kN/ecm"2
G : kayma modliilii (shear modulus) =2900 kN/em*2
v : poisson orani (Poisson's Ratio) =0,20
a : 1sil genlesme katsayisi (coef. of linear th. exp. =0,000012 1/C°
P : birim kditle (unit mass) =2500 kg/m"3

N : . *[8,9
CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz 18]
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Cam Tasarimi

Cam Tasarimi

Egilme dayanimlarina gore camlarin siniflandiriimasi:

® diiz cam (annealed)

® yari temper cam (half tempered, heat strengthened)
® tam temper cam (fully tempered, thermally toughned)
® kimyasal temperli cam (chemically strengthened)

CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Miih. M. Burak Yilmaz

*[16,17]
Cam dayanimi birgcok etkene baghdir:
® yiizey durumu
® yiizey alani
® yikleme suresi
® cevresel kosullar
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Cam Tasarimi
Camlarin emniyet gerilmesinin bulunmasi (prEN13474-1):
f R,k (8]

Tra

R = mod
7mkA

Va

. Table 6: Madification factor Kmoa

(diiz cam igin)

Duration of action Loading example Kriog.
short wind 072
medium snow 0,36
climate (for insulating glass units) 0.36
permanent self-weight 0,27
altitude {for insulating glass units) 0,27
Glass product Y v W
Thermaly loughened Chemically swenghencd
Hea somes hermaty
toughene?
e
e | Senweabdl | Glmawe ma | S G| whee | Senceavay
g | ot siate suate it siaze | o sie | tamit ste
Fioal glass 1 18 1.0 23 | 15§ 23 |15
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Cam Tasarimi

Camlarin emniyet gerilmesi, k,=1.057 igin (prEN13474-2):

Table 2 Allowable stresses

*[8]

Glass product Uniformly distributed load duration
Glass. Processing Short duration loads Medium duration loads Permanent loads
Type Wind loads Snow loads, Climatic loads Self-weight loads, Altitude loads
Ultnnate himit | Serviceabilny | Ultimate limit | Sesviceability | Ultimate limit | Serviceabuluy
siate it state. state limii state stale Tt state
Float glass and anncaled 170 20.7 8.5 15.3 6.4 1.5
sheet glass hea 279 473 19.4 320 17.3 28.2
stengthened
thermally 49.6 80.7 411 65.3 39.0 615
toughened
chemically 62.7 100.7 542 853 520 815
strengihened
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Cam Tasarimi

Cam Tasarimi

*[18]
Cam Uniteleri
monolithic insulating glass laminated fire protection
glass unit (IGU) (safety) glass glass
@ £
= 2 i
s e =7
@ 2
& a = >0 Q
@ =} = 0@
=] = £ B &
© o i @
@ ' [s] 2
@ = E=
o
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*[18]
Camlarin kirilma tipleri
@ - . annealed glass A
g (ANG)
EE
5 ®
€ 3 5%
-4 g2
5; if
§ E. » heat strengthened glass g,-l:
-
2E 9 £
TE ® £z
g %
2 E
T o
fully tempered glass 2
< \/ (FTG)
L 4
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*[19]
Lamine Camlar
glass
PVB
glass
Monolithic v \I/
B (1
) 14
X, '}
Q) i
(0]
w -
Laminated zw @ X, U @
4 h
) N 3)
z,w oy )
X, U ey
| h
A3)
W

Layered
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Cam Tasarimi

Lamine Camlar *[19]

103

Yiiksek sicakliklarda
cam Uniteler ayr
calismaya baslarlar.

10?

Young's Modulus. £'(MPa)

100 I N T — N S S
-0 0 10 20 30 40 350 60 70 80

Temperature, 7'(°C)
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Cam Tasarimi

Ornek Problem (prEN13474-2 H.1) =

Disey konumlu 15mm kalinlidinda diiz cephe cami 1400mm
genisliginde ve 2000mm yiiksekligindedir. Sadece alttan ve
Ustten mesnetlenmis olan camin 0.9kN/m2 riizgar yuki
altinda dayanim ve deplasman kontrollerini yapiniz.

A=14%x20=28m
From prEN 13474-1:

k, =A™ =2,8"% =1,042

fou= Koo fg:k V.= 0’72x——i5-—~x1,0 =17,3 Nimm?
3 vk, 1,8x1,042
CEPHE SISTEMLERINDE YAPISAL PERFORMANS, Dr. ins. Mith. M. Burak Yilmaz o

Cam Tasarimi

Ornek Problem (prEN13474-2 H.1) devam... *®

From table 1:

For ultimate limit state:
F, =3 74G, +150,, =135x0+1,5x0,9 =1,35 wum’
= /1350 N/m®

For serviceability limit state:

F, = Zij + 0 =0+0,9=0,9 wm?
i

=900 N/m*
From equation B10:

~0.699% F, 0,609 20° 1350 =168 nmn? (<173
A e 15,0° ’ ’
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Cam Tasarimi

Ornek Problem (prEN13474-2 H.1) devami... *®

From equation Bi1:
4 2 2
a' F, 2,0°x2000° 900
v 0148 — L = 0,148 x o x——=90
Yo R E 15 70000
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BAGLANTI ELEMANLARI

Beton Ankrajlar
(ETA Onay1)

Braketler

Civata ve
Vidalar
(ETA Onayr)
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BAGLANTI ELEMANLARI

Braketler
. A PL 10X259.... 480
Panel Sistem VRO Cotell) [P “,
PL1040....40 = 2 7 =
\l\ﬁ/ i e
PLAOXSS....40 \? ] e -
J|o] | =
< z
o 48 B|=4d
~ PLAN q 3 E 3
oy =
j ﬁ: [
-y -

BUKUM DETAY

=

Yildiz Kule Ankara — ALTES
Aliminyum‘un izniyle
kullaniimigtir. e sy
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BAGLANTI ELEMANLARI

Braketler
Stick Sistem
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BAGLANTI ELEMANLARI

Beton Ankrajlari

[15]

Ankrajlarin yik aktarma mekanizmalari genellikle mekanik kenetlenme,
surtiinme veya aderans ile tanimlanir.

a) Mekanik b)  Surtinme
Kenetlenme

bhid

i

¢)  Aderans
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BAGLANTI ELEMANLARI

Beton Ankrajlari

Cephe sistemlerinde kullanilan en yaygin ankraj tipleri asagidaki tabloda
isaretlenmistir:

f :
LFastenmg methods in concrete I
I
¥

[ castin-place installation| [ Postinstalled instalation|

) ¥
[ rillinstaliation | [ Direct instaliation |
expansion anchors I l power -actuated fasleners]

bonded anchors
nded-expansion anchors

bonded-undercut anchors
screw anchors
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BAGLANTI ELEMANLAR]

Beton Ankrajlari
Yerinde Dékme « kanalll ankraj

[15]

d
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BAGLANTI ELEMANLARI

Beton Ankrajlari
Yerinde Dokme o kanalll ankraj

>
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BAGLANTI ELEMANLARI

Beton Ankrajlari

Yerinde D6kme e kanall ankraj

a) “ b) H ) _ [15]

a) bulon gogmesi

b) kanal baslidini gégmesi
c) kanal edilme gogmesi

d) ankraj elem. gdgmesi

e) beton blogunun gégmesi
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BAGLANTI ELEMANLARI

Beton Ankrajlari

Yerinde Dékme * baslikli ankraj

E BE2Z22ZZ A
OO OO O o
5

<] o (@]
]

Headed Bolt Stud-welded Plate
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BAGLANTI ELEMANLARI

Beton Ankrajlari

Yerinde Dékme o baslikli ankraj

aj) Pull-out ag) Pull-through ¥
b) Concrete cone failure

] i —a . .
Ll Vel 9) gekme gogmesl
@{J b) beton konisi gégmesi
& ol c) yarma gdgmesi
d) celik gdgmesi

c) Splitting failure d) Steel failure
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BAGLANTI ELEMANLARI

Beton Ankrajlari
Delme eaderans ankrajl

[15]

| ARV (] —

E:

Pull-out failure

a) Concrete

cone failure b) Failure i ¢) Failure threaded [ d) Mixed failure ) Steel failure

mortar / concrete rod / mortar

a) beton konisi gdgmesi  d)karma gégme
b) harg-beton gégmesi e)ankraj bulonu gégmesi
c) harg-bulon gdgmesi
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Testler

TS EN 13830'a gore giydirme cephe testleri "

........ Tim deneyler kesinlikle asadidaki siralama ile gerceklestiriimelidir:

a) Hava gegirgenligi, siniflandirma igin,
b) Su sizdirmazlik, statik basing altinda, siniflandirma igin,
) Rizgar yiikiine karsi direng - kullanilabilirlik,

d) Hava gegirgenlidi - rlizgar direnci siniflandirmasini tasdik igin tekrar,
e) Su sizdirmazlik - su sizdirmazlik siniflandirmasini tasdik igin tekrar,
f) Rizgar yikiine karsi direng, artirilmis riizgar yikine direng deneyi - glivenlik.
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Testler

AAMA 501.4-0.9’e gore giydirme cephe testleri ™"

........ Deneylerin sirasi aksi belirtimedikce asadidaki gibidir:

a) Hava gegirgenligi, siniflandirma igin,
b) Su sizdirmazlik, statik basing altinda, siniflandirma igin,
) Rizgar yiikiine karsi direng - kullanilabilirlik,

¢") Sismik hareket — tasarim yerdedistirmesi

d) Hava gegirgenligi - riizgar direnci siniflandirmasini tasdik igin tekrar,
e) Su sizdirmazlik - su sizdirmazlik siniflandirmasini tasdik igin tekrar,

f) Riizgar yiikiine karsi direng, artiriimis riizgar yikiine direng deneyi — giivenlik,

") Sismik hareket — 1.5 x tasarim yerdedistirmesi.
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