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OZET

BETONARME YAPILAR iCIN PERIYOT, SUNEKLIK VE DEPREM
YUKU AZALTMA KATSAYILARI iLISKILERININ
DEGERLENDIRILMESI

Periyot, stineklik ve deprem yiikii azaltma katsayilar1 (R) arasindaki iliski yapilarin
sismik degerlendirilmesi i¢in anahtar dneme sahiptir. Bu iliski deprem karakteristik
ozellikleri, yapt periyodu, dayanim ve siinekligi ile yakindan ilgilidir. Fakat bu
iligkinin belirlenmesi sayilan parametrelerin hesaplanmasindaki
zorluklar/belirsizlikler ve aralarindaki etkilesimin sofistike yapisi sebebiyle oldukca
karmagik bir iglemdir. Hazirlanan bu c¢alisma ile bu konuda literatiirde tespit edilen
bazi bosluklarin doldurulmasi ve 6zellikle lilkemiz yapilari igin, bu parametreler
arasindaki iligkinin degerlendirilmesi miimkiin olacaktir.

Bu amagla iilkemiz betonarme yap1 stogunu temsil eden diisiik ve orta yiikseklikteki
betonarme binalarin gecmis depremlere ait ivme kayitlar1 kullanilarak zaman tanim
alaninda analize tabi tutulmus, dayanim ve periyodu bilinen tek serbestlik dereceli
sistemlerin sitineklilik talepleri hesaplanarak yatay dayanim, periyot ve siineklik
degerleri arasindaki iliskiler belirlenmeye caligilmigtir.

Calisma iki asamadan olusacaktir. Birinci asamada c¢evrim model Ozelliklerinin
periyot, siineklilik ve dayinim tizerindeki etkileri incelenecek olup bu asamada dort
farkli ¢evrim modeli kullanilmstir. Ikinci asamada da bina 6zelliklerinin siineklik
talebi iizerindeki etkileri ele almacaktir. Calisma diisik ve orta yiikseklikteki
betonarme yapilar1 kapsmaktadir. Calisma kapsaminda toplam 225 adet ivme kaydi
ve farkli diizensizliklere, malzeme ve yonetmelik sartlarina gére olusturulmus 960
tek serbestlik dereceli sistem kullanilmastir.

Diizensizliklerin siineklilik talebi {izerinde etkileri incelenmis ve farklh
diizensizliklerin birbirleriyle kiyasi yapilabilmistir. Histeris model tiplernin
stineklilik iizerideki etkilerine bakildiginda bariz farklarin oldugu ortaya ¢ikmuigtir.

Sonug¢ olarak hazirlanan bu calisma ile iilkemiz yapilart i¢in tasarim ve sismik

performanst  degerlendirme  ¢alismalarima ve  giliclendirme  stratejilerinin
gelistirilmesine katki saglanmig olacaktir.
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SUMMARY

EVALUATION OF PERIOD, DUCTILITY AND RESPONSE
MODIFICATION FACTOR RELATIONSHIPS FOR REINFORCED
CONCRETE BUILDINGS

Period, displacement ductility, and seismic load reduction coefficient (R) relationship
has a great importance and influence on seismic evaluation of reinforced conrete
structures. This relationship is closely related to characteristics of the earthquake,
period of structure , lateral strength and displacement ductility. However, the
calculation of these parameters is very complex and sophisticatede due to difficulties
/uncertainties among them. This study contributes to literature on identified
deficiencies on this subject for the reinforced concrete structures in Turkey.

For this purpose, representative low and midrise reinforced concrete buildings are
considered and modeled as “Equivalent” Single-Degree-Of-Freedom (ESDOF)
models and subjected to ground motions recorded during past earthquakes. The
dispalcement ductility demands are obtained to observe the relation among lateral
strength, period and ductility ESDOF .

Current study is conducted in two phases. The first phase is to determine the effect of
different hysteresis models on period, ductility and lateral strength. Four different
hysteresis models have been used. The effect of building parameters and structural
irregularites on ductility is investigated in the second phase . The study focuses on
low and midrise reinforced concrete buildings. Different codes, different concrete
strength, different lateral reinforcement amount, and different structural irregularities
are considered to obtain 960 ESDOF models of existing building stock.The nonlinear
time history analysis of the ESDOF models subjedted to 225 different ground motion
records.

It is clearly observed that the hysteresis models have great infleunce on displacement
ductility. The effect of different structural irregularities on displacement ductility is
investigated and the compared for possible difference.

As a result, the conducted study contributes the seismic performance evaluation and
development of strengthening strategies of existing low and midrise reinforced
concrete building stock.

xii



1. GIRIS

Periyot, yer degistirme kapasitesi ve talebi ile deprem yiikii azaltma katsayisi
arasindaki iligski tilkemiz yap1 stogunun biiyiik bir kismint olusturan betonarme

yapilarin sismik davraniginin degerlendirilmesinde son derece dnemlidir.

Hemen hemen tiim yapilar deprem yiikleri altinda belirli oranda hasar gorecek
sekilde tasarlanirlar. Yapinin bir miktar deprem enerjisini hasar gérerek soniimlemesi
varsayimi ile yapiya gelen deprem yiikleri “deprem yiikii azaltma katsayis1”
kullanilarak azaltilir ve yap1 bu yiiklere goére tasarlanir. Ayni sekilde bu katsayi
mevcut bir yapinin degerlendirilmesi icin de kullanilmaktadir. Yapinin siineklik ve
periyoduna gore belirlenen “deprem yiikii azaltma katsayis1” ile azaltilan deprem
yiikleri yapiya uygulanarak yapi elemanlarinin durumu analiz edilerek yapinin sismik

davranis1 hakkinda fikir sahibi olunmaktadir.

Yatay dayanimi bilinen bir yapinin da, bu dayanim ile periyot ve siineklik arasindaki
iligkinin belirlenmesi ile yerdegistirme talebi hesaplanabilir. Bu talep altinda yapida

hasar durumu degerlendirilerek yapinin sismik performansi belirlenebilir.

Goriildiigi gibi periyot, siineklik ve deprem yiikii azaltma katsayilar1 (R) arasindaki
iliski yapilarin sismik degerlendirilmesi i¢in anahtar 6neme sahiptir. Bu iligki deprem
karakteristik 6zellikleri, yap1 periyodu, dayanim ve siinekligi ile yakindan ilgilidir.
Fakat bu iligkinin belirlenmesi, sayillan parametrelerin hesaplanmasindaki
zorluklar/belirsizlikler ve aralarindaki etkilesimin sofistike yapisi sebebiyle oldukca
karmasik bir islemdir. Hazirlanan bu ¢alisma ile bu konuda literatiirde tespit edilen
bazi bosluklarin doldurulmasi ve ozellikle iilkemiz yapilar1 i¢in, bu parametreler

arasindaki iligkinin degerlendirilmesi miimkiin olacaktir.



1.1 Tezin Amaci ve Kapsam

Caligmanin amaci betonarme yapilar i¢in yatay dayanim, periyot ve silineklik
degerleri arasindaki iligkinin belirlenmesidir. Literatiirde konu ile ilgili ¢alismalar
bulunmakla birlikte, konu ile ilgili caligmalara ihtiyag bulunmaktadir ve literatiirde,
ozellikle iilkemiz yapilarn ig¢in genis kapsamli bir degerlendirme yapilmamustir.
Calisma sonucunda elde edilecek bulgular yoluyla yatay dayanimi bilenen bir
yapimin hangi deformasyon kapasitesine sahip olmas1 gerektigi veya siineklik degeri
bilinen bir yapimin yeterli sismik performansi gosterebilmesi i¢in yatay dayanim
degerinin ne kadar olmasi gerektigi hesaplanabilecektir. Calisma igin farkh
yonetmeliklere gore tasarlanmis (1975 ve 1998 Afet Yonetmeligi) farklt malzeme ve
insa kalitesine sahip, diizenli ve g¢esitli diizensizliklere sahip olan yapilar ele
alinacaktir. Boylece iilkemiz yapilar1 icin tasarim ve sismik performansi
degerlendirme calismalarina ve giiclendirme stratejilerinin gelistirilmesine katki

saglanmig olacaktir.

Calisma iki asamadan olusacaktir. Birinci asamada c¢evrim model o6zelliklerinin
periyot, siineklilik ve dayinim iizerindeki etkileri incelenecek olup, ikinci agsamada da
bina ozelliklerinin silineklik talebi {lizerindeki etkileri ele alinacaktir. Calisma diisiik

ve orta ylikseklikteki betonarme yapilar1 kapsmaktadir.

1.2 Literatiir Ozeti

Insa edilen yapilar deprem etkilerinin bir kisminn hasar alarak soniimlenmesi
varsayimi ile deprem etkileri altinda dogrusal elastik olmayan davranis gosterirler.
Bu sebeple deprem etkileri dogrusal elastik hesaplar ile belirlenemeyecek diizeyde
karmasik hale gelir. Yapinin sismik performansinin belirlenmesi i¢in dogrusal

olmayan analiz metotlar1 kullanilmak durumundadir.

Bu durumda yap1 davranisi ve deprem yiiklemesi gibi bir¢ok belirsiz, dogrusal
olmayan ve karmasik olguyu iceren yapinin periyot, siineklik ve dayanimi (deprem
yiikli azaltma katsayilar1) arasindaki iliskinin belirlenmesi gerekliligi ortaya cikar.
Onemi sebebiyle konu ile ilgili bircok dokiiman ve calisma yapilmistir. (ATC-40,
1996; FEMA-356, 2000; FEMA-440, 2005; DBYYHY-2007, 2007).



Deneysel calisma sonuglarina dayanarak Uang ve Bertero, ve Whittaker ve dig.
deprem yiikii azaltma katsayilar ile ilgili ¢alismalar yapmislar ve siineklik ile ilgili
deprem yiikii azaltma katsaymin siineklik degerine esit alinabilinecegini

sOylemislerdir (Uang and Bertero 1986; Whittaker et al. 1987).

Daha sonraki yillarda konu ile ilgili calismalar artarak devam etmistir. Miranda 2001
yilindaki caligmasinda 264 farkli deprem kaydini kullanarak yapilarin dogrusal
olmayan deplasman talebinin belirlenmesinde kullanilan iki farkli metodu incelemis
ve periyot, siineklik ve deprem yiikii azaltma katsayilar1 igin iligkiler Onermistir

(Miranda, 2001).

2003 yilinda Garcia ve Miranda farkli zeminlerde yer alan 216 deprem kaydini

kullanarak siineklik ve deprem yiikii azaltma katsayilarin1 degerlendirmistir.

2005 yilinda Akkar ve Miranda bes farkli dogrusal olmayan deplasman talebi
hesaplama yontemini degerlendirmistir (Akkar ve Miranda, 2005).

Ozmen ve Inel 2008 yilinda farkli yénetmeliklere gére tasarlanmis ve farkl kalitede
betonarme yapilar i¢in deprem yiikii azaltma katsayilar1 énermislerdir (Ozmen ve
Inel, 2008). Analizlerde 83 ivme kaydi kullanmis ve farkli zemin smifi ve

performans seviyelerini dikkate almiglardir.

Literatiirde konu ile ilgili caligmalar olmasina ragmen;

= Oncelikle literatiirde yer alan c¢aligmalar herhangi bir yap1 grubu igin
gelistirilmemistir ve herhangi bir veriye dayanmayan segilen degerler ile
gergeklestirilmistir. Ornegin 1, 2, 4 ve 6 gibi R degerlerine sahip yapilar icin
stineklik ka¢ olmalidir gibi bir yol izlenmistir. Halbuki 6nerilen calisma ile
107M569 “Diisiik ve Orta Yiikseklikteki Betonarme Yapilarin Deprem
Performanslarini Etkileyen Faktorlerin Irdelenmesi” adli TUBITAK projesi
sonuglart kullanilarak iilkemiz yapilarinin 6zelliklerine uygun degerler elde

edilecektir.



» Literatiirde yer alan ¢alismalarda R, p ve T degerleri birbirinden bagimsiz
belirlenmektedir ve 6rnegin her bir R degeri, her bir periyot ve p degeri icin
incelenmektedir. Bu durumun faydalar1 olmakla birlikte belirli yap1
gruplarina gore bu durum odak noktasinin kaybolmasina ve yapi stogunun
cogunlugunu olusturan yapilar ile pratik olarak karsiligi bulunmayan yapilara
ayni dnemin verilmis olmasina yol agabilir. Mevcut yapilar ile ilgili 107M569

projesi verilerinin kullanimi ile bu sorun da ortadan kalkmis olacaktir.

» Literatiirde yer alan c¢alismalarda yapi diizensizligi, tasarim yoOnetmeligi,
malzeme ve yapim kalitesi dikkate alinmamigtir. Bu ¢alismada 960 model

kullanilarak tiim bu etkileri dikkate alinmistir.

Yapilan ¢aligma ile literatiirdeki bu eksikliklerin giderilmesine katki saglanmasi

amaglanmustir.



2. MATERYEL VE YONTEM

Betonarme binalarin deprem performanslart hesabinda davramisi daha gergekei
yansitan dogrusal olmayan analiz yontemleri kullanilmigtir. Farkli diizensizliklere,
yonetmelik sartlarina, malzeme ve detaylandirma kalitesine sahip yapilarin kapasite
egrileri, dayanim ve farkli performans seviyeleri icin siineklik kapasitesi degerleri
107M569’nolu  “Diisiikk ve Orta Yiikseklikteki Betonarme Yapilarin Deprem
Performanslarini  Etkileyen Faktorlerin  Irdelenmesi” adli TUBITAK projesi
kapsaminda belirlenmis durumdadir. Bu verileri dikkate alarak hazirlanan “Esdeger
Tek Serbestlik Derecesine (ETSD)” sahip yapit modelleri zaman tanim alaninda
dogrusal olmayan dinamik analize tabi tutulmustur. Belirli dayanima sahip igin
(dolayisiyla R dayanim degeri) yapilarin deplasman istemleri belirlenerek siineklik
degerleri hesaplanmistir. Analizlerde 225 adet ivme kaydi ve mevcut betonarme
yapilart yansitan yaklasik 960 adet ETSD model kullanilmistir. Yapilan yaklasik
500.000 analiz literatiire gore oldukca fazla sayidadir. Bu analizlerde histerisis
cevrimi olarak dort farkli model 6zelligi kullanilmistir. Bunlar: iki dogrulu (Bilinear)
, iki dogrulu rijitlik kaybr olan (Modified Clough Stiffness Degrading), baslangi¢
odakl1 (Origin Oriented) ve pik degere odakli (Peak Oriented) modellerdir.

107M569’nolu TUBITAK projesinde belirlenmis esdeger tek serbestlik derecesine
sahip yapt modellerinin zaman tanim alaninda dogrusal olmayan analizi Bispec

(Mahmoud Hachem) adl1 yazilim yardimiyla yapilmistir.



2.1 Zaman Tanim Alaninda Dinamik Analiz

Zaman tanim alaninda analiz yonteminde analize tabi olan sistem belirli bir ivime
kayd: altinda ilk hiz ve deplasman degerleri bilinerek ilerleyen kiiciik zaman
araliklarinda dinamik denge denkleminin integrasyonuyla yeni baglangi¢c degerlerinin
bulunmasi ve gerekli maksimum tasarim degerlerine ulasilabilmesini miimkiin

kilmaktadir.

2.2 Bispec Programi

Bu program 6zet olarak sismik dayanim degeri, soniim orani, periyodu ve iki dogrulu
(bilinear) kismin egim degeri bilinen sistemlerin siineklilik talebini hesaplayabilen,
zaman tanim alaninda analizini yapabilen ve ayrica birden fazla histeris 6zelliklerini
kullanabilen paket programdir. Sekil 2.1°de programin acilis goriiniimii

gosterilmistir.

2 BISPEC T W - — E— ESEEEC)
File Edit Earthquake Model Options Help
1. Problem Type 5. Monlinear Properties
@ Unidirectional ) Single Analysis pRiictellle
o _ Linear Elastic
_) Bidirectional @ Spectral Analysis
@ Bilinear Caupled 2
2. General Froperties
_) Clough (Stiffness Degrading)
Mass [Kip's™24in)  Weight [Kip] P-Delta Ratio
] 7 i ) Modified Clough [Stiffness Degrading]
" Bilinear Elastic
3. Dampi
MRng ) Origin-Oriented
Inherent Linear Yiscous
& pamping 1D = ) Peak-Oriented
DSupplementalNonlinear _ Bilinear Flag 0.25
Viszous Damping (NLVD)
0.7 *) Bilinear Slip
4. Spectra Parameters Sh. Strength and Stiffness Ratios
4a. Period/F; R
a. Period/Frequency Range —— i o q
01 ) Period [zec) 1
g Frequency [Hz) GRS
50 %) Linearly Spaced Fic. Model Properties
Log Spaced Direction 1
@ Custorn |1 0.05089204  |0.05085204
4b. Target Strength/Ductility Range PRI [[ERIHatilee
50 50
1 Canstant Strength [Kips) -
5 Puositive Hardening Stiffress Riatio [Kh/K)  [0.03 0,05
@) Linearly Spaced
d Log Spaced 70 o
@ Custom [0 0.05 0.05

Sekil 2.1: Bispec programinin agilis goriiniimii



2.2.1 ivme Kayitlarinin Programa Tanitimi

Ivme kayitlar1 http://peer.berkeley.edu/smcat/index.htm web sayfasindan bispec

programina gore peer formatinda indirilmistir. Dolayisiyla ivme kayitlar1 programa

peer formatinda tanmtilmistir. Sekil 2.2°te peer formatinda ivme kayitlarinin tanimi

gosterilmistir.
—
'_,(_: Select Ground Motion Record @
Konum: , Cydenmiipgaort. 0.4 (& s Al
Ad . Degigtirme tarihi
| 7|140_hayri.AT2 21.03.2011 11:58
| CHI-CHY101W bt 09.11.2007 23:18
o CHI-TCU4SW. bt 04.10.2006 12:28
L CHI-TCU0BT M et 09.11.2007 23:15
| CHI-TCUOT72M tet 09.11.2007 23:15 -
a4 UL 3
Dosya Adi: PEER Ag
Dosya tini: (Al Fles (") - [ |
File Format szer-defined Recard Parameters
) Automatic
) CSMIP [COMG) Lines to skip 0
) SMC[USGS) Nurnber of paints N 10000
2 1BEE Timestep dt 0.02
imestey .
) SAC (SAC Stesl Project] P
@ PEER Uit INCH
1 User defined

Sekil 2.2: Ivme kayitlarmin peer formatinda tanitiimasi

Calisma kapsaminda 225 adet ivme kaydi kullanilmistir.

2.2.2 Analizlerin Baslatilmasi

fvme kayitlar1 programa tamtildiktan sonra 107M569 nolu TUBITAK projesinden
alman esdeger tek serbestlik sistemlerin periyodu, dayanim degeri, iki dogrulu
modelin egimi ve yoOnetmelikte yer alan %35 lik soniim degerleri Sekil 2.3°te
gosterildigi ilizere her model i¢in tek tek girilmistir. Her model i¢in ayr1 ayr analiz
tusuna basilarak 960 adet modelin analizleri tanitilan 225 ivme kaydi ve sonraki

diger 200 adet ivme kaydi i¢in tekrarlanmustir.


http://peer.berkeley.edu/smcat/index.htm

P e — —_—
L BISPEC SRREE X |
l File Edit Eathquake N oy -t
BASLATILALAS]
| [low-|| b IENEAE S
1. Prablem Type v 5. Morlinear Properties
‘:@'_U.ﬂi\jifECIiDﬂal () Single Analysis P MaoelTins
1 o — —— () Linear Elastic
() Bidirectional r-@ Spectral Analysis | N —
| ) Biinear Eonpled HEECT ilone i
L] 2. General Properties = . —
(71 Clough [Stiffness Degrading)
' Mass [Kip*s™24r | Weight [Kipl  *-Delta Ratio )
000253 q q "1 Modified Clough [Stiffness Dearading]
() Bilinear Elastic
3. Dampi =
e () Origin-Oriented
@\nherenl Linear Yiscous =1 [SBNOM % 2
! Damping (LYD]: 1] | SONUM 265 (71 Peak-Oriented
o
] Supplemental Nonlinear Csur () Bilinear Flag Bflag(o-1] [3.25
Vigcous Damping (MLYD]: — _
|pha (0.7 () Bilinear Slip
4. Spectia Parameters 5b. Strength and Stiffness Ratios
4a. Period/Frequency Range F
a ¥ 9 K21 'I Y2 1
(] (@) Perind (sac) i
B Frequency [Hz) pagElnos
- @ Lirearly Spaced Se. Model Properties
LonSneded Direction 1
@ Custom: PERIYOTT Pirind [z 005083204 [0 05089204
4b. | arget Sirength/Uuctig Hange RS SR

= o

1 Canstant Strength [Kips] - "
5 Pasltive Hardening Stiffress Ratio [Kh/K] | AKMA 5% Bilinkdr egim
(@) Linearly Spaced o . degisimi =
. F e il gpfiimi—
k) [0.05 [005

@ Custom DAYANIM Cy

Sekil 2.3: Analizin baslatilmas1

2.2.3 Analiz Sonug¢larinin Excele Aktarim

Analiz sonuglar1 (elde edilen siineklilik degerleri) kolay degerlendirilmesi igin
acisindan excel programina aktarilmistir. Bu islemi de ilk olarak analiz sonuglarini
bispec programindan not defterine kaydedip sonrasinda excel den dis veri al
komutunu kullanarak not defterindeki kayitlar excel’e aktarilmisir. Sekil 2.4 ve 2.5’

te bu aktarim gosterilmistir.

i results.dat - Nof

Dosya Diazen Bigim  Gérdndm  Yardim

0. 87268 0.965394 1.21202 0.77558 3.2221 5.44376 -
. 23485 2.07934 2.14057 4.63465 1. 57957 1.69165 i

Sekil 2.4: Analizin sonuglarinin not defterine aktarilmasi



I/:{‘l\l o9~ |I:|_E| (& )= IR den Mii _1pgaxls [Uyumluluk Modu] - Microsoft Excel = | B jdde
fj/ Giris Ekle Sayfa Diizeni Formiiller Veri Gozden Gecir Garandm @ - 7 x
S léj I_-g:E Baﬁla.ntl\ar E¢ ? :_;\ T.em.\:le E_‘E -] Gruplamilr - _a§

21 Ozellikler % Yeniden Uygula ~@ Grubu Coz =~ 7=
DI§\ieri TGm_Gn:'J AV il Sirala Filtre Yj - Metni_ Sgtuplara Yinelenenleri EElAIt e
Al Yenile a §mig Dandstar Kaldir i P
Badlantilar sirala ve Filtre Uygula Veri Araclan Anahat e
B4 -0 £ [3
E F G H I s K L 0 P ! j
1
2
3
4 model no|modeller| periyot oy Kh/K 1 4 5 7]
5 K2-3B-75R 0.30133 0.30133  1.63758 § s 1.46056 1.12724 1.20759
6 0.30402 1.64454 5 s 1.49257 1.13173  1.30304
7 0.30133 1.64488 5 5 1.46605 1.13264 1.21788
8 0.30402 1.65063 S s 1.49843 1.13615 1.31257
9 0.28656 1.28583 5 5 1.27947 1.19526 1.16169

10 0.28665 1.39636 S s 1.29422 1.26799 1.24787

11 0.28655 1.18868 S s 1.27993 1.12942 1.07995

12 0.29056 1.45241 5 5 1.34586 1.22461 1.15961

13 0.25281 5 S s s s s 5

14 10|K2-3B-98R 0.25838 0.25888 & 5 s 5 s s 5

15 11|K2-3B-98F 0.25197 0.25197 5 S s s S s 5

16 s 5 s s s s s

Sekil 2.5: Analizin sonuglariin excel’e aktarilmasi

Sonug olarak es deger tek serbeslik dereceli modellerin siineklilik talepleri zaman

tanim alaninda analiz ile elde edilip sonuglar1 excel programina aktarilmistir.

2.3. Bina Modellerinin Tek Serbestlik Dereceli Sisteme (ETSDS) Doniisiimii

Modellenen binalar rijit diyafram kabulii ile kat hizalarinda toplanmis kiitle

yaklagimi ile ¢ok serbestlik dereceli sistem olarak diisliniilmiis ve bu modellere ait

tek serbestlik dereceli sistemlere doniisiimii yapilirken (Sekil 2.6) FEMA-356,
FEMA-440 ve ATC-40’ taki yaklagimlar karsilastirilmis ve ATC-40’ taki yaklagimin

daha uygun oldugu sonucuna varilmistir. ATC-40’ taki yaklasim 2007 Deprem

Bolgelerinde

kullanilmaktadir. Bu yaklasimda kullanilan iligkiler Denklem 2.1-2.5’ te verilmistir.

Yapilacak Binalar Hakkindaki

Yonetmelik (DBYBHY)’te de



— @ Cok _serbestlilc dereceli
sistem (MDOF )
—9
— »® .
— @ =
VA

Esdeger tek serbestlik
dereceli sistem (ESDOF)

Sekil 2.6: Cok serbestlik dereceli sistemin esdeger tek serbestlik dereceli sisteme

doniistliriilmesi

al = n n 2
{ w, Mzw.] )}
19|l 9
VXl
al =
Wa,
(i)
— Ule
: ¢XN1PF1

(p)
Ule :¢le PF] dl

PF,

%

W.

1

: Birinci moda ait katki ¢arpant

: Birinci modun i. kattaki sekil genligi

1. kattaki kat agirhigi

10

2.1

2.2

2.3

24

2.5



a, : Birinci moda ait kiitle katilim orani

a, : Birinci moda ait modal ivme

Birinci moda (hakim moda) ait taban kesme kuvveti
W : Toplam bina agirlig

d, : Birinci moda ait modal yer degistirme

(1)

U Binanin tepesinde (N’inci katinda) x deprem dogrultusunda (i)’inci itme

XN1

adimi1 sonunda elde edilen birinci moda ait yer degistirme

(P

U Binanin tepesinde (N’inci katinda) x deprem dogrultusunda tepe yer

XN1

degistirme istemi

2.4. Kullanilan Cevrim (Histeresis) Modeller

Tez kapsaminda model etkilerini incelemek icin 4 farkli ¢evrim 0Ozelligi

kullanilmustir.
2.4.1. Iki Dogrulu Model (Bilinear Model)
Kullanilan bu model de herhangi bir rijitlik kayb1 olmadigi kabul edilmektedir ve

baslangi¢ noktasi orijinden baslayan sistem diizenli dongiiler ile plastik davranigina

devem etmektedir. Sekil 2.6’da bu doniisiim gosterilmektedir.

11



L 7=8

Sekil 2.7: Bilinear Model
2.4.2 iki Dogrulu Rijitlik Kaybi Olan Model (Modified Clough Model)
Bu model etkisinde Sekil 2.8’de goriildiigii lizere rijitlik kaybi ikinci dongiiden

itibaren gerceklesmektedir. Yani baglangic noktasi orijinden baslayan sistem siirekli

yiikler altinda rijitliginin bir kismini kaybederek dongiisiinii tamamlamaktadir.

L Z=8

Sekil 2.8: Modified Clough Model

2.4.3 Baslangica Odakh Model (Origin-Oriented Model)

Bilinear modele benzemekte olup bu modelden farki, baslangic noktasi orijinden

baslayan bu model kuvvet karsisindaki hareketine rijitlik kaybi1 olmadan ve

12



dongiilerinde siirekli baslangic noktasindan gecerek hareketlerini tamamlamaktadir.

Sekil 2.9’da Origin-Oriented Model” in ¢evirimi gdsterilmektedir.

Sekil 2.9: Origin-Oriented Model
2.4.4 Pik Degere Odakh Model (Peak-Oriented Model)
Bu model etkisinde diger iic modelden farkli olarak cevrim pik degerlere odakli
devam etmekte ve baslangic noktasindan baslayan cevrim ikinci doniisiimiinde

baslangigtan gegmeyerek pik degerine ulasip sonrasinda tekrarli olarak c¢evrimini

tamamlamaktadir. Sekil 2.10” da bu ¢evrim gosterilmistir.

op =

v

Sekil 2.10: Peak-Oriented Model

13



3. CALISMA KAPSAMINDA KULLANILAN BiNA OZELLIKLERI

3.1 Genel

Calisma kapsaminda diisiik ve orta yiikseklikteki betonarme binalar1 temsil eden 2-,
4-, ve 7-kath binalar kullanilmistir. Caligma kapsaminda ele alinan binalar farkli
malzeme Ozelliklerine, farkli diizensizliklere ve yapim yilinda gegerli yonetmelige
gore toplam 960 model temsil edilmistir. Tablo 3.1-3.2° de bu 6zelliklerin dagilimi
gosterilmektedir. Tabloda s200 ve sYon olarak belirtilen yanal donat1 6zelligi etriye
sargilamasimin iyi olmadigmi 200 mm aralikta sargilanan ve yonetmelige uygun
olarak sargilanan durumu gostermektedir. Modeller “Diisiik ve Orta Yiikseklikteki
Betonarme Yapilarin Deprem Performanslarini Etkileyen Faktorlerin Irdelenmesi”
isimli Tiibitak aragtirma projesi kapsaminda yapilan yaklasik 500 adet bina envanter
calismasi sonuglarinin ortalama degerleri ele alinarak hazirlanmustir (inel vd., 2011).
Calisma kapsmaminda ele alinan modeller inel vd. yapilan projeden alinmis ve

detaylar1 bahsi gegen ¢alismada bulunmaktadir.

Her kat grubu igin iki farkli yonetmelik, iki farkli beton basing dayanimu, iki farkli
yanal donat1 ve iki farkli dolgu duvar durumu ile toplam on alti durum i¢in modeller
hazirlanarak her bir parametrenin yap1 performansina etkisinin degerlendirilmesi

hedeflenmistir.

Calisma kapsaminda ii¢ farkli kat sayisinin, her biri i¢in iki farkli yonetmelik, iki
farkl1 beton basing dayanimu, iki farkli yanal donati1 ve iki farkli dolgu duvar durumu
ve onbir farkli diizensizlik durumu degerlendirilmistir. Dolgu duvarlarin tastyici
ozelliklerinin dikkate alindigi modellerin adlandirilmasinda Diizensizlik Durumunu
sonuna “.D” ifadesi konulmustur. Dolgu duvarlarin tastyici 6zelliklerinin dikkate
alinmadig1 durumlarda Diizensizlik Durumunu sonunda “.0” ifadesi yer almaktadir.

Duvarlarin tasiyici sisteme katkilar1 yonetmelik esaslarina gore dikkate alinmigtir

14



Tablo 3.1: Calisma kapsaminda kullanilan malzeme ve yonetmelik 6zellikleri

Malzeme
Kat Deprem Yanal
Sayisi Yonetmeligi Beton | Donati Donati

s200

, BS10 “Yon
s200

BS16 sYon

BS10 5200

4 1975 $220 2§33
BS16 sYon

s200

, BS10 sYon
s200

BS16 sYon

s200

, BS16 sYon
s200

BS25 sYon

BS16 5200

4 1998 $420 ggg
BS25 sYon

s200

, BS16 sYon
s200

BS25 sYon

Dolgu duvarlarin katlar arasinda farkli oranda olmasi sebebiyle ger¢eklesen yumusak
kat modellerinin (YKD ve YKDH) dolgu duvarin tasiyict olarak dikkate alinmadigi
versiyonlart bulunmamaktadir. Boylelikle ¢calisma kapsaminda 480 adet tek serbeslik
dereceye indirgenmis her iki asal yonlerde yapilan 960 model icin analiz ile
degerlendirilmistir. Bu olusturulan tek serbestlik dereceli sistemlerin 6zellikleri EK

A’ da verilmistir.

Sekil 3.1-3.3’te kullamilan 2, 4, ve 7-katli referans binalarin kalip planlar
gosterilmigtir. Sekil 3.4’te kapali ¢ikmalara ait kalip planlari, referans binalar

iizerinden kenarlara ¢ikmalar yapilarak olusturulmustur.

15



Tablo 3.2: Calisma kapsaminda kullanilan modellerin diizensizlik durumlari

No Dizensizlik Model Aciklamasi
Durumu
1 Ref Diizensizligi bulunmayan referans modeller
Zemin kat yiiksekligi fazla olmasi sebebi ile yumusak katl
2 YKH
modeller
Zemin katta tagiyicit duvar bulunmamasi sebebi ile yumusak kath
3 YKD
modeller
4 YKDH Zemin kat yiiksekligi fazla olmasi ve bu katta tastyici duvar
bulunmamasi sebebi ile yumusak katli modeller
Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bdlgesinde kiris
5 KC10
bulunmayan modeller
Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bdlgesinde kiris
6 KCI1B
bulunan modeller
Ortalama art1 yarim standart sapma kapali ¢ikma alanina sahip,
7 KC20 .y .
cikma bolgesinde kiris bulunmayan modeller
2 KCOB Ortalama art1 yarim standart sapma kapali ¢ikma alanina sahip,
cikma bolgesinde kirig bulunan modeller
Ortalama kapali ¢ikma alanina sahip, ¢ikma bolgesinde kiris
9 | KCIOYK |bulunmayan ve zemin kat yiiksekligi fazla olmasi sebebi ile
yumusak katli modeller
Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bolgesinde kiris
10 | KCIBYK |bulunan ve zemin kat yiiksekligi fazla olmasi sebebi ile yumusak
katlh modeller
11 KK Kisa kolunlara sahip modeller
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Sekil 3.1: 2 katl referans binaya ait kalip plani
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Sekil 3.2: 4 kath referans binaya ait kalip plani
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Sekil 3.3: 7 katl referans binaya ait kalip plani
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c) 7 katl kapal1 ¢ikma kalip plani
Sekil 3.4: Kapali ¢ikma kalip planlari

Sekil 3.5’te ince ¢izgiler kirigleri, siyah kalin ¢izgiler lizerinde duvar olan kirisleri,

tarali kalin cizgiler ise tastyici 6zellikte bosluksuz duvarlar1 belirtmektedir.
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¢) 7 katli duvarli referans kalip plam

Sekil 3.5:Duvarl referans modellerin kalip planlar

3.2 Degerlendirme Asamasinda Modellerin Gruplandirilmasi
Farkl1 diizensizlik durumlarina goére olusturulmus 11 adet modelin analizleri ayr1 ayri

yapilmistir fakat degerlendirme asamasinda siineklilik etkilerini daha net gorebilmek

icin ¢esitli kombinasyonlar olusturulmugve Tablo 3.3°te gosterilmistir.
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Tablo 3.3: Degerlendirme asamasinda kullanilan kombinasyonlar

No Kombinasyon Durumu Kombinasyon ismi Aciklama

1 |REF.0+REF.D Referans Referans Modeller

2 | YKD+YKDH+YKH.0+YKH.D Yumusak Kat Yumusak Katls
Modeller

3 |KK Kisa Kolon Kisa Kolonlu Modeller

4 |KC10.0+KCI1B.0+KC20.0+KC2B.0 Cikma 1

5 |KC10.D+KC1B.D+KC20.D+KC2B.D |Cikma 2

KC10YK.0+KC10YK.D+KC1BYK.0

6 | KCIBYKD Cikma 3

7 |KC10YK.0+KC10YK.D Cikma 4 Kapali Cikmali

8 |KCIBYK.0+KCIBYK.D Cikma 5 Modeller

9 |KC10.0+KC1B.0 Cikma 6

10 |KC10.D+KCI1B.D Cikma 7

11 |KC20.0+KC2B.0 Cikma 8

12 |KC20.D+KC2B.D Cikma 9

13 | TUMU Tim Diizensizlikler Tiim Modeller (Klsa
Kolonlular Harig)
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4. KULLANILAN DEPREMLER

4.1 Genel

Calisma iki asamadan olusmaktadir. Birinci asamada ¢evrim model 6zelliklerinin
periyot, siineklilik ve daymim iizerindeki etkileri ele aliacaktir. Ikinci asamada da

bina Ozelliklerinin siineklik talebi izerindeki etkileri incelenecektir.

Calismanin birinci agsamasinda histeris 6zelliklerinin siineklilik tizerindeki degisimini
gormek i¢in ise ayr1 100 ivme kaydi kullanilmistir. Bu kisimda kullanilan 31 ayn
depremde kaydedilmis 100 adet ivme kaydinin oOzet bilgileri Tablo 4.1°de

gosterilmistir.

Ikinci asama icin 125 adet ivme kaydi kullanilmistir. Bu ivme kayitlar1 maksimum
yer ivme degerlerine gore (pga) ilic grupta degerlendirilmistir. 2007 Deprem
Bolgelerinde Binalar Hakkinda Yonetmelik’te yer alan sik olan depremler, tasarim
depremi ve ¢ok seyrek olablecek maksimum depremi yansitmasi agisindan
maksimum yer ivme deger ortalamalart 0.2g, 0.4g ve 0.6g olacak sekilde
gruplanmustir. Burada “g” yer ¢cekimi ivme degerini temsil etmektedir. Yonetmelik
lic gruptaki depremlerin 50 yilda asilma olasiliklarini %50, %10 ve %2 olarak ifade

etmektedir. Sonug olarak tez kapsaminda 225 adet ivme kaydi kullanilmistir.

Ortalamamaksimum yer ivme degeri 0.2g olan grupta 44, 0.4g olan grupta 56, 0.6g
olan grupta ise 25 adet ivme kayd1 kullanilmistir. ivme kayitlarinin sayilari, gruptaki

en kiiclik ve en biiylik maksimum yer ivme degerleri Tablo 4.2°de verilmistir.

Ivme kayitlar1 peer formatinda http:/peer.berkeley.edu/smcat/index.htm web

sayfasindan indirilip zaman tanmim alanindaki analizlerde kullamlmstir. Ivme
kayitlarinin se¢iminde farkli zemin gruplarinin bulunmasi gz 6niine alinmis ve daha
cok bilinen ivme kayitlari tercih edilmistir. EK B’de kullanilan ivme kayitlarinin

genel 6zellikleri verilmistir.
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Tablo 4.1 Birinci Boliimde Kullanilan Ivme Kayd: Dagilimi

Ortalama PGA(g)
Tip Deprem Adet | PGA(g) | PGV (m/sn) En E n
Kiig¢iik Biiyiik

1 [N.Calif 2 0.147 4.0 0.115 0.179
2 |Anza 1 0.131 5.1 0.131 0.131
3 | Cape Mendocino | 6 0.403 46.0 0.114 0.662
4 | Chi-Chi, Taiwan | 87 | 0.296 54.3 0.105 1.157
5 | Coalinga 9 0.619 40.5 0.131 0.866
6 | Coyote Lake 4 0.329 31.9 0.228 0.434
7 | Duzce, Turkey 4 0.608 65.5 0.348 0.822
8 |Erzincan, Turkey | 1 0.496 64.3 0.496 0.496
9 | Friuli, Italy 2 0.333 26.4 0.315 0.351
10 | Gazli, USSR 2 0.663 68.5 0.608 0.718
11 | Imperial Valley 23 | 0.309 47.2 0.160 0.519
12 | Irpinia, Italy 4 0.236 37.8 0.100 0.358
13 | Kern County 1 0.178 17.5 0.178 0.178
14 | Kobe 11 | 0.499 56.0 0.212 0.821
15 | Kocaeli, Turkey 11 0.253 45.6 0.137 0.376
16 | Landers 9 0.306 324 0.146 0.785
17 | Livermore 1 0.229 20.5 0.229 0.229
18 | Loma Prieta 33 0.353 38.5 0.117 0.644
19 | Mammoth Lakes 2 0.665 314 0.408 0.921
20 | Morgan Hill 5 0.405 36.1 0.289 0.711
21 | N. Palm Springs 7 0.449 39.3 0.205 0.694
22 | Nahanni, Canada 2 1.037 46.1 0.978 1.096
23 | Northridge 37 | 0.515 55.6 0.128 1.285
24 | Parkfield 4 0.411 35.8 0.357 0.476
25 | San Fernando 3 0.584 31.9 0.268 1.160
26 | Spitak, Armenia 1 0.199 28.6 0.199 0.199
27 | Superstitn Hills 10 | 0.366 35.5 0.136 0.894
28 | Tabas, Iran 2 0.367 23.6 0.328 0.406
29 | Victoria, Mexico 2 0.604 25.8 0.587 0.621
30 | Westmorland 5 0.228 28.6 0.155 0.368
31 | Whittier Narrows | 9 0.314 29.3 0.221 0.426
Ortalama 100 | 0.404 37.1 0.262 0.612

Tablo 4.2 ikinci Boliimde Kullanilan ivme Kaydi1 Dagilim

Ivme Grubu | Adet | En Kiiciik (g) | En Biiyiik (g) | Ort. (g)
0.2g 44 0.120 0.289 0.200
0.4g 56 0.305 0.519 0.400
0.6g 25 0.503 0.728 0.601
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4.2 Yonetmelik Spektrumlari

Kullanilan ivme kayitlar1 yoOnetmelik spektrumlar1 ile karsilastirilarak zemin

gruplaria gore hangi bolgede yer aldigi belirlenmistir.

4.2.1 Pga ortalamasi 0.2g olan ivme kayitlari

Sekil 4.1° te goriildiigii lizere TDY2007° ye gore Z2 zemin grubunu daha c¢ok

yansitmaktadir.
0.6 T
0.5 t
=—=PGAO0.2¢g
0.4 1 ——TDY2007-22

03 | TYD2007-73

Sa

0.2 1

0.1 1

Periyot

Sekil 4.1 PGA ortalamasi 0.2g olan ivme kayitlar1 ve DBYBHY-2007"de 50 yilda

astlma olasilig1 %50 olan deprem i¢in spektrum degerleri

4.2.2 Pga ortalamasi 0.4¢g olan ivime kayitlar

Sekil 4.2° te goriildiigii iizere TDY2007" ye gore Z2 ve Z3 smifi zemin grubunu

arasinda yer alan spektrum olarak géze ¢arpmaktadir.
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1.2 1

——PGA 0.4 g
——TDY2007-Z2
e TYD2007-Z3

& 0.6 -
0.4
0.2
0 f f f {
0 1 2 3 4
Periyot

Sekil 4.2 PGA ortalamasi 0.4g olan ivme kayitlar1 ve DBYBHY-2007"de 50 yilda

asilma lasilig1 %10 olan deprem igin spektrum degerleri

4.2.3 Pga ortalamasi 0.6g olan ivme kayitlar:

Sekil 4.3” te de goriildiigli tizere TDY2007’ ye gore Z2 zemin grubunu yansitmakta
olup, daha yiiksek periyotlarda alt bolgelerinde kalmaktadir.

1.6 T

1.4 +
——PGA0.6¢

==TDY2007-Z2
===TYD2007-Z3

1.2 +

0.8
0.6
0.4

Sa

0.2

Periyot

Sekil 4.3 PGA ortalamasi 0.6g olan ivme kayitlart ve DBYBHY-2007°de 50 yilda

astlma lasilig1 %2 olan deprem i¢in spektrum degerleri
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5. ANALIZ SONUCLARI VE BULGULAR

Bu tez caligmasinda betonarme yapilar i¢in yatay dayanim, periyot, siineklik ve
cevrim modelleri arasindaki iligkiler degerlendirilmistir. Calisma iki asamadan
olusmaktadir. Birinci asamada ¢evrim model 6zelliklerinin periyot, siineklilik ve
daymnim {iizerindeki etkileri incelenecek olup, ikinci asamada da bina 6zelliklerinin

suneklik talebi tizerindeki etkileri ele alinacaktir.

5.1 Periyot, Siineklilik, Dayanim ve Cevrim Model Etkilerinin Degerlendirilmesi

Calismanin bu kisminda ¢evrim model 6zelliklerinin periyot, siineklilik ve dayinim

tizerindeki etkileri incelenmistir.

Dort farkli gevrim 6zelligi olarak iki dogrulu (Bilinear), iki dogrulu rijitlik kayb1 olan
(Modified Clough Stiffness Degrading), baslangi¢c odakli (Origin Oriented) ve pik
degere odakl1 (Peak Oriented) modeller karsilagtirilmistir.

Genel olarak bakildiginda iki dogrulu model ile, iki dogrulu rijitlik kayb1 olan model,
baslangi¢c odakli olan model ile pik degere odaklt modeller birbirine oldukga

benzerlik gostermektedir.
Sekil 5.1°e baikidiginda periyodun 0.4 ve iizeri olan degerlerde siineklilik talebinin

model etkileriyle ¢cok fazla degismedigi fakat 0.4 den diisiik periyotlu yapilarda bariz

farklar olusabilecegi goriilmektedir.
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Sekil 5.2. Dayanim ile Siineklik Talebi Arasindaki Iliski

Sekil 5.2° ye bakildiginda diisikk dayanim degerlerinde siineklilik talebi diisiik,
yiiksek dayanim degerlerinde ise iki dogrulu model ile, iki dogrulu rijitlik kayb1 olan
model kullaniminda siineklilik degerlerinde bir diisiis gozlenirken baslangi¢ odakli
olan model ile pik degere odakli modellerde de diisiis gozlenmesine ragmen bu

diistisiin daha yiiksek siineklilik taleplerinde meydana geldigi goriilmiistiir.
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Sekil 5.3. Modeller ile Siineklik Talebi Arasindaki Iliski

Sekil 5.3 referans binalarda model etkilerinin etkilerini gdstermektedir. ki dogrulu
model ile iki dogrulu rijitlik kaybi olan model sonuglari benzemektedir. Ayni
benzerlik baslangic odakli olan model ile pik degere odaklt model arasinda da
goriilmektedir. Ancak ilk grup olan iki dogrulu model ve iki dogrulu rijitlik kayb1
olan model ile ikinci grup olan baslangi¢ odakli olan model ile pik degere odakli
model siineklikleri arasinda %350 mertebesinde farklar bulunmaktadir. Baslangic
odakli olan model ile pik degere odaklt model siineklikleri diger iki model
stinekliklerine gore daha fazla talepler olusturmaktadir. Genel olarak bakildiginda 2
katli betonarme binalardaki siineklilik talebinin 4 ve 7 katli binalara gore daha fazla

oldugu goriilmiistiir.

Tez c¢alismasi kapsaminda 2, 4 ve 7 katli betonarme binalar ile c¢aligildigt icin
kullanilan ¢evrim model dzelliklerinden Iki Dogrulu (Bilinear) ¢evrim &zelligi daha
uygun oldugu disiiniiliip, calismanin bundan sonrasindaki kisimlarinda ¢evrim

modeli olarak Iki Dogrulu ¢evrim kullanilmistir.
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5.2 Pga ortalamas1 0.2¢g olan ivme Kkayitlarinin yonetmelige gore

degerlendirilmesi

Tablo 5.1°de analiz sonuglarindan elde edilen ortalama siineklilik talepleri
verilmistir. Burada 2, 4 ve 7 kath binalar Tablo 3.3’te verilen kombinasyonlar géz

Oniine alinmig, AY-75 ve AY-98 yonetmeliklerine gore incelenmistir.

Referans binalar ele alindiginda, AY-75 yonetmeligine gore 2 katli bir bina i¢in
stineklilik talebi 1.34 iken bu deger AY-98 yonetmeliginde 1.16 olmaktadir. AY-98

yonetmeligi binalarinda azalan siineklilik talepleri dikkat ¢ekmektedir.

Tablo 5.2°de farkli diizensizlik kombinasyonlarinin ortalama siineklilik degerleri,
referans degerlere bdliinerek boyutsuzlastirilmistir. Bu sekilde 1 degeri gergek

referans degeri olarak elde edilmis, degerler 1°e yakinligina gore irdelenmistir.

Tablo 5.3’de ise kovaryans degerleri verilmistir. Buradaki degerler standart sapmay
degerlerinin ortalama siineklilik degerlerine boliinmesiyle elde edilmistir. Bu deger
aslinda sistemin sagiliminm1 gostermektedir. Deger ne kadar biiylikse sagilim o denli

yiiksek olacaktir. Bu da talepler arasinda kararsizlig1 arttiracaktir.
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Tablo 5.1: Pga 0.2g i¢in ortalama siineklilik talepleri
Ortalama Siineklilik Talepleri

ort. pga 0.2g icin K2 | K4 | K7 |Ortalama
75Yo6n. [1.34]2.05|2.64| 2.01
Ref. 98 Yon. [1.16]1.38|1.58| 1.38

Ortalama | 1.25 | 1.72 | 2.11 1.69
75Y06n. [1.59|2.44(2.86| 2.30
Yum. 98 Yon. | 1.58|1.48|1.68 1.58
Ortalama | 1.59 [ 1.96 | 2.27 1.94
75Y0n. [1.42|12.45(2.92| 2.26
Cikma 1 98 Yon. | 1.51|1.57|1.81 1.63
Ortalama | 1.46 [ 2.01 | 2.37 1.95
75Yo6n. [1.27|2.16(2.79| 2.07
Cikma 2 98 Yon. | 1.55|1.42|1.64 1.54
Ortalama | 1.41 [ 1.79 | 2.22 1.81
75Y06n. [1.71|2.91|3.14] 2.59
Cikma 3 98 Yon. | 1.82|1.64|1.79 1.75
Ortalama | 1.77 [2.28 | 2.46| 2.17
75Y06n. [1.7312.90|3.12| 2.58
Cikma 4 98 Yon. | 1.32|1.70|1.78 1.60
Ortalama | 1.52 ({2.30 | 2.45 2.09
75Yon. [ 1.682.93|3.15] 2.59
Cikma 5 98 Yon. | 1.27|1.57|1.81 1.55
Ortalama | 1.48 [ 2.25]2.48 2.07
75Y06n. [ 1.41|2.61293| 2.32
Cikma 6 98 Yon. |1.21|1.54|1.73 1.49
Ortalama | 1.31 [ 2.07 [ 2.33 1.91
75Yo6n. [ 1.27|2.14(2.74| 2.05
Cikma 7 98 Yon. | 1.18|1.39|1.62 1.40
Ortalama | 1.22 [ 1.76 | 2.18 1.72
75Y06n. [ 1.4312.29(2.91 2.21
Cikma 8 98 Yon. | 1.21|1.60|1.89 1.57
Ortalama | 1.32 [ 1.95 | 2.40 1.89
75Yon. | 1.28|2.17(2.84] 2.10
Cikma 9 AY-98 |1.17|1.46|1.66 1.43
Ortalama | 1.23 [ 1.82]2.25 1.76
75Yon. [ 1.4212.24(2.35] 2.00
Kisa K. 98 Yon. | 1.16|2.06| 1.64 1.62
Ortalama | 1.29 [ 2.15 | 2.00 1.81
Tiim Modeller | 75 Yo6n. |1.51(2.45(2.90| 2.28
(Kisa K.lar hari¢) | 98 Yon. | 1.25|1.52|1.72 1.49
Ortalama | 1.38 | 1.98 | 2.31 1.89
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Tablo 5.2: Pga 0.2g icin ortalama siineklilik taleplerinin Referans binalara oran
Ortalamalari Referans Binalara Orani

ort. pga 0.2g icin K2 | K4 | K7 |Ortalama
75Yo6n. |1.00{1.00[1.00] 1.00
Ref. 98 Yon. |1.00{1.00[1.00] 1.00

Ortalama | 1.00|1.00 [ 1.00 | 1.00
75Yo6n. |1.18/1.19[1.08| 1.15
Yum. 98 Yon. |1.36/1.07[1.06| 1.16
Ortalama | 1.27 | 1.13 | 1.07 1.16
75Yo6n. |1.06/120[1.10| 1.12
Cikma 1 98 Yon. |1.29(1.14]1.14| 1.19
Ortalama | 1.18 [ 1.17]1.12| 1.16
75Yo6n. [0.95/1.05[1.06] 1.02
Cikma 2 98 Yon. |1.33[1.03|1.04| 1.13
Ortalama | 1.14 | 1.04 | 1.05 1.07
75Yon. |1.27(1.42]1.19| 1.29
Cikma 3 98 Yon. |1.57[1.19]1.13| 1.29
Ortalama | 1.42]1.30|1.16 1.29
75Yon. |1.29(1.41]1.18] 1.29
Cikma 4 98 Yon. |1.13[1.23]1.12] 1.16
Ortalama | 1.21]1.32|1.15 1.23
75Yo6n. |1.25/1.43[1.19| 1.29
Cikma 5 98 Yon. |1.09[1.14|1.14| 1.12
Ortalama | 1.17 [ 1.28 |1.17| 1.21
75Yon. |1.05(1.27]1.11| 1.14
Cikma 6 98 Yon. |1.04[1.11/1.09| 1.08
Ortalama | 1.04 [ 1.19|1.10| 1.11
75Y6n. |0.94]1.04[1.04| 1.01
Cikma 7 98 Yon. |1.01[1.00/1.02| 1.01
Ortalama | 0.98 | 1.02 | 1.03 1.01
75Yo6n. |1.07/1.12[1.10| 1.09
Cikma 8 98 Yon. |1.04[1.16/1.19] 1.13
Ortalama | 1.05 | 1.14|1.15| 1.11
75Yo6n. [0.95/1.06[1.08] 1.03
Cikma 9 98 Yon. |1.01[1.06]/1.05| 1.04
Ortalama [ 0.98 | 1.06 [1.06 | 1.03
75Yo6n. |1.06[1.09[0.89| 1.01
Kisa K. 98 Yon. [0.99/1.49(1.03| 1.17
Ortalama | 1.03 129 [0.96| 1.09
Tiim Modeller |75 Yon. [1.12[1.19]1.09| 1.14
(Kisa K.lar hari¢) | 98 Yon. |1.07]1.10/1.08| 1.08
Ortalama | 1.10| 1.15|1.09 1.11
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Tablo 5.3: Pga 0.2g icin ortalama siineklilik taleplerinin kovaryanslari
Siineklilik Taleplerinin Kovaryanslari

ort. pga 0.2¢g i¢in K2 | K4 | K7
75Yo6n. |0.24]10.36]0.46
Ref. 98 Yon. |0.12]0.20]0.27

Ortalama | 0.18 | 0.28 | 0.36
75Yon. |0.330.49 |0.47
Yum. 98 Yon. |0.240.23(0.30
Ortalama | 0.29 | 0.36 | 0.38
75Yon. |0.280.47 | 0.44
Cikma 1 98 Yon. |0.20]0.26]0.38
Ortalama | 0.24 | 0.37 | 0.41
75Yon. |0.17]0.44|0.45
Cikma 2 98 Yon. |0.30(0.25]0.29
Ortalama | 0.23 | 0.34 | 0.37
75Yo6n. |0.30]0.510.48
Cikma 3 98 Yon. |0.35/0.31]0.35
Ortalama | 0.330.41 | 0.41
75 Yon. |0.300.50 | 0.46
Cikma 4 98 Yon. |0.20/0.34(0.35
Ortalama | 0.25|0.42 | 0.40
75Yon. |0.31]0.510.49
Cikma 5 98 Yon. |0.18]0.26]0.35
Ortalama | 0.25|0.38 | 0.42
75Yon. |0.28]0.480.43
Cikma 6 98 Yon. |0.12]0.23]0.31
Ortalama | 0.20| 0.35|0.37
75Yo6n. |0.16]0.41 |0.44
Cikma 7 98 Yon. |0.08[0.22]0.29
Ortalama | 0.12]0.32 [ 0.37
75Yon. |0.29]0.46|0.45
Cikma 8 98 Yon. |0.12/0.28]0.43
Ortalama | 0.21]0.37 | 0.44
75Yo6n. |0.17]0.46 | 0.46
Cikma 9 98 Yon. |0.10[0.27]0.30
Ortalama | 0.14 | 0.36 | 0.38
75 Yon. |0.300.38]0.50
Kisa K. 98 Yon. |0.12]0.510.28
Ortalama | 0.21]0.44 | 0.39
Tim Modeller |75 Y06n. |0.31(0.49]0.46
(Kisa K.lar hari¢) | 98 Yon. | 0.16]0.27|0.34
Ortalama | 0.24 | 0.38 | 0.40
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5.3 Pga ortalamas1 0.2g olan ivme kayitlarimin yonetmelige ve malzeme

ozelliklerine gore degerlendirilmesi

Sekil 5.4-5.15’de AY-75 ve AY-98 yonetmeliklerine gore olusturulmus 2, 4 ve 7
kathi binalarin malzeme 6zellikleri de dikkate alinarak elde edilmis analiz sonuclari
grafiksel olarak referans binalara karsilik verilmistir.
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Sekil 5.4. Yumasak katl1 binalar ile referans binalarin siineklik talepleri (0.2g)

Sekil 5.4°e bakildiginda 2, 4 ve 7 katli binalardaki hesaplanan siineklilik taleplerini
referans binalara gore AY-75 ve AY-98’e uygun yapilmis yapilardaki yumusak kat
diizensizliginde artirdig1 goriilmiistiir. Bu artis AY-75’ e gore tasarlanmig binalarda
daha fazla oldugu da gortilmistiir.
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Sekil 5.5. Cikma 1 ile referans binalarin siineklik talepleri (0.2g)

Sekil 5.5 ve 5.6’ ya bakildiginda 2 katli binalarin yonetmelik ve malzeme
Ozelliklerine bakilmaksizin silineklilik talebinin Cikma 1 ve Cikma 2
kombinasyonlari i¢in ¢ok degistirmedigi, sadece Sekil 5.5° de 4 ve 7 kath binalar i¢in
stineklilik talebini artirdig1 goriilmiistiir.
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Sekil 5.6. Cikma 2 ile referans binalarin siineklik talepleri (0.2g)
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Sekil 5.7. Cikma 3 ile referans binalarin siineklik talepleri (0.2g)

Sekil 5.7, 5.8 ve 5.9° a bakildiginda da Cikma 3, Cikma 4 ve Cikma
kombinasyonlar i¢inde siineklilik taleplerinde yonetmelik ve malzeme 6zelliklerine
gore siineklilk taleplerinde artislar goriilmiistiir.
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Sekil 5.8. Cikma 4 ile referans binalarin siineklik talepleri (0.2g)
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Sekil 5.9. Cikma 5 ile referans binalarin siineklik talepleri (0.2g)

Sekil 5.10° a bakildiginda 2 kath binalarda siineklilk taleplerindeki isteminin pek
degismedigi, fakat 4 ve 7 katli binar icin 6zellikle eski yonetmelige gore daha fazla
stineklilk istemine ihtiya¢ oldugu goriilmiistiir.
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Sekil 5.10. Cikma 6 ile referans binalarin siineklik talepleri (0.2g)
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Sekil 5.11. Cikma 7 ile referans binalarin siineklik talepleri (0.2g)

Sekil 5.11, 5.12 ve 5.13 incelendiginde burdaki diizensizliklerin siineklilik talebini
cok degistirmedigi goriilmiistiir.
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Sekil 5.12. Cikma 8 ile referans binalarin siineklik talepleri (0.2g)
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Sekil 5.13. Cikma 9 ile referans binalarin siineklik talepleri (0.2g)
Sekil 5.11°e bakildiginda ayr1 bir diizensizlik tipi olan kisa kolon diizensizligi AY-

98’ e gore tasarlanmis 4 katl binalarda siineklilik taleplerinin %60 oraninda arttigi
gbzlemlenmistir.
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Sekil 5.14. Kisa Kolonlu binalar ile referans binalarin stineklik talepleri (0.2g)
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Sekil 5.15. Tiim diizensizlikler ile referans binalarin stineklik talepleri (0.2g)

Sekil 5.15” e bakildiginda kisa kolon diizensizligi bash basina farkli bir diizensizlik
olarak diisliniiliip hari¢ tutuldugunda diger referans, yumusak kat ve farkli kapali
citkma modelleri hepsi birden incelendiginde malzeme 6zelliklerinin siineklilik
taleplerini degistirdigi fakat ¢ok etkilemedigi, yonetmelik degisikliliklerinin etkisini
bariz gosterdigi ve genellikle 4 kathi binalarda siineklilik taleplerinin daha fazla
oldugu gozlemlenmistir.

54 Pga ortalamas1 0.4g olan ivme Kkayitlarinin yonetmelige gore

degerlendirilmesi

Tablo 5.4-5.6’da AY-75 ve AY-98 yonetmeliklerine gore; 2, 4 ve 7 katli binalar ve
farkli diizensizlik kombinasyonlar1 i¢in siineklilik talepleri pga ortalamasi 0.4 olan
ivme kayaitlari i¢in elde edilmistir.

Pga ortalamasi1 0,2’den 0,4’e ¢ikmasi siineklilik taleplerinde 0.2° ye gore artiglara

neden olmustur.
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Tablo 5.4: Pga 0.4g i¢in ortalama siineklilik talepleri
Ortalama Siineklilik Talepleri

ort. pga 0.4¢g icin K2 | K4 | K7 | Ortalama
75Yo6n. |2.33]13.7313.79| 3.28
Ref. 98 Yon. | 1.5712.18|2.29| 2.01

Ortalama | 1.95|2.96 [3.04| 2.65
75Yon. |3.03/4.18[3.99| 3.73
Yum. 98 Yon. |2.66|2.43 (241 2.50
Ortalama | 2.84 | 3.30 | 3.20 3.12
75Yon. |2.85/3.96[3.93| 3.58
Cikma 1 98 Yon. |2.53[2.53]|2.58| 2.5
Ortalama | 2.69 | 3.25[3.26| 3.06
75Yo6n. |2.05[3.57[4.02] 3.21
Cikma 2 98 Yon. |[2.60(2.40|2.38| 2.46
Ortalama | 2.32{2.99 | 3.20 2.84
75Yon. |3.13|4.51(4.17| 3.94
Cikma 3 98 Yon. |2.85(2.58(2.49| 2.64
Ortalama | 2.99 | 3.55[3.33| 3.29
75Yon. |3.17/4.40(4.18| 3.92
Cikma 4 98 Yon. [2.00/2.63[2.46| 2.36
Ortalama | 2.58 | 3.52 | 3.32 3.14
75Yo6n. |3.10/4.62(4.17| 3.96
Cikma 5 98 Yon. |1.90[2.53|2.52| 232
Ortalama | 2.50 | 3.58 [3.35| 3.14
75Yon. |2.83]4.35[3.96| 3.71
Cikma 6 98 Yon. |1.71[2.50]2.50| 2.24
Ortalama | 2.27 | 3.43 | 3.23 2.98
75Yon. |2.06/3.95[3.86| 3.29
Cikma 7 98 Yon. |1.56[2.19|2.35| 2.03
Ortalama | 1.81|3.07 | 3.11 2.66
75Yon. |2.87/3.55[3.90| 3.44
Cikma 8 98 Yon. |1.70[2.56|2.66| 231
Ortalama [ 2.29 | 3.06 [ 3.28 | 2.88
75Yon. |2.03]3.94[3.97| 3.31
Cikma 9 98 Yon. |1.54[2.31|2.40| 2.08
Ortalama | 1.79 |3.13[3.18| 2.70
75Yon. |2.65/4.07[3.19| 3.30
Kisa K. 98 Yon. |1.52/2.96(2.38| 2.29
Ortalama | 2.08 |3.52[2.78 | 2.80
Tim Modeller |75 Yon. [2.72]4.10(3.98| 3.60
(Kisa K.lar hari¢) |98 Yon. |1.74(2.42(2.45| 2.20
Ortalama | 2.23|3.26 | 3.21 2.90
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Tablo 5.5: Pga 0.4g icin ortalama siineklilik taleplerinin Referans binalara oranm
Ortalamalari Referans Binalara Orani

ort. pga 0.4¢g icin K2 | K4 | K7 | Ortalama
75Y6n. |1.00/1.00|1.00| 1.00
Ref. 98 Yon. |1.00/1.00|1.00| 1.00

Ortalama | 1.00|1.00 [ 1.00 | 1.00
75Yo6n. |1.30/1.12[1.05] 1.16
Yum. 98 Yon., |1.69/1.12[1.05] 1.29
Ortalama | 1.50 [ 1.12]1.05| 1.22
75Yon. |1.22[1.06/1.04| 1.11
Cikma 1 98 Yon. |1.61[1.16]/1.13| 1.30
Ortalama | 1.42|1.11|1.08 1.20
75Yon. |0.88/0.96[1.06| 0.97
Cikma 2 98 Yon. |1.65[1.10]1.04| 1.26
Ortalama | 1.27 | 1.03 | 1.05 1.11
75Yon. |1.35(1.21]1.10] 1.22
Cikma 3 98 Yon. |1.81[1.18]1.09| 1.36
Ortalama | 1.58 | 1.20 | 1.09 1.29
75Yo6n. |1.36[1.18[1.10] 1.21
Cikma 4 98 Yon. |1.27[1.21/1.07| 1.18
Ortalama | 1.32]1.19 | 1.09 1.20
75Yon. |1.33(1.24]1.10] 1.22
Cikma 5 98 Yon. |1.21[1.16]/1.10] 1.16
Ortalama | 1.271.20 | 1.10 1.19
75Yon. |1.21(1.17/1.05| 1.14
Cikma 6 98 Yon. [1.09[1.15/1.09| 1.11
Ortalama | 1.15]1.16 | 1.07 1.13
75Yon. |0.88/1.06[1.02| 0.99
Cikma 7 98 Yon. [0.99(1.00/1.03| 1.01
Ortalama | 0.94 | 1.03 | 1.02 1.00
75Yo6n. |[1.23/0.95[1.03| 1.07
Cikma 8 98 Yon. |1.08[1.17]1.16| 1.14
Ortalama | 1.16 [ 1.06|1.10| 1.11
75Yo6n. |0.87/1.06[1.05] 0.99
Cikma 9 98 Yon. [0.98[1.06/1.05| 1.03
Ortalama | 0.93 | 1.06 [ 1.05| 1.01
75Yon. |1.14/1.09(0.84| 1.02
Kisa K. 98 Yon. 0.97/136[1.04] 1.12
Ortalama | 1.05| 1.22 | 0.94 1.07
Tiim Modeller |75Yon. [1.17[1.10]1.05| 1.11
(Kisa K.lar hari¢) | 98 Yon. |1.101.11[1.07| 1.09
Ortalama | 1.14 | 1.10 | 1.06 1.10
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Tablo 5.6: Pga 0.4g icin ortalama siineklilik taleplerinin kovaryanslari
Siineklilik Taleplerinin Kovaryanslari

ort. pga 0.4¢g icin K2 | K4 | K7
75Y6n. |0.42]0.48|0.52
Ref. 98 Yon. |0.32]0.36|0.42

Ortalama | 0.37 | 0.42 | 0.47
75Yo6n. |0.47]0.53|0.56
Yum. 98 Yon. |0.38]0.39|0.44
Ortalama | 0.43 | 0.46 | 0.50
75Yo6n. |0.37]0.56|0.52
Cikma 1 98 Yén. |0.36]0.3810.47
Ortalama | 0.37 | 0.47 | 0.49
75Yo6n. |0.38]0.56|0.58
Cikma 2 98 Yon. |0.46]0.43]0.44
Ortalama | 0.42 [ 0.50 | 0.51
75Yo6n. |0.46]0.55)|0.55
Cikma 3 98 Yon. |0.43]0.42]0.44
Ortalama | 0.45 | 0.48 | 0.49
75Yo6n. |0.43]0.54|0.54
Cikma 4 98 Yén. |0.32]0.4410.43
Ortalama | 0.38 | 0.49 | 0.49
75Yo6n. |0.49]0.55|0.56
Cikma 5 98 Yon. |0.30(0.390.44
Ortalama | 0.40 | 0.47 | 0.50
75Yo6n. |0.37]0.53|0.51
Cikma 6 98 Yon. |0.32{0.37/0.43
Ortalama | 0.34 | 0.45 | 0.47
75Yo6n. |0.39]0.49|0.57
Cikma 7 98 Yon. |0.32]0.36|0.44
Ortalama | 0.35(0.43 ] 0.51
75Yo6n. |0.38]0.57|0.52
Cikma 8 98 Yon. |0.30(0.390.49
Ortalama | 0.34 | 0.48 | 0.51
75Yon. |0.38]0.500.58
Cikma 9 98 Yon. |0.31]0.39|0.44
Ortalama | 0.34 | 0.44 | 0.51
75Yo6n. |0.52]0.470.56
Kisa K. 98 Yon. |0.29]0.54|0.43
Ortalama | 0.41 | 0.51 | 0.49
Tiim Modeller |75 Yén. |0.46|0.53(0.55
(Kisa K. lar hari¢) | 98 Yén. | 0.330.39|0.45
Ortalama | 0.39 | 0.46 | 0.50
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5.5 Pga ortalamas1 0.4g olan ivme kayitlarimin yonetmelige ve malzeme

ozelliklerine gore degerlendirilmesi

Pga ortalamasi1 0.4g olmasi siineklilik taleplerinin referans binalara orani pga
ortalamast 0.2’ye gore 2 kath binarda %10 lik bir artis olustururken 4 ve 7 kath
binalarda ¢ok fazla degistirmedigi gézlemlenmistir.

Sekil 5.16-5.25°de bu degisimler gosterilmistir.
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Sekil 5.16. Yumasak katli binalar ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.17. Cikma 1 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.18. Cikma 2 ile referans binalarin stineklilik talepleri (0.4g)

43



5.5
5.0
4.5 A, A 7y .
E 4.0 AL A
= o0 P K
£ 35 ¢
'§ 30 (AAat
=
S O R A_A A A Aoy a
@»n 2.5 A AA
2.0 *0ee e q0 ¢s0e
. Ak LK
[T S — .0 0.0 @ Referans
ACikma 3
1.0
P& D & ’\9 » S o '\/ & ’\; &
Qe b%é 45%4 be;k@;}g%& bgkbeb‘&c)‘;&
@'6 6@/\6 @' @ 6(\6 VQ}’\‘)'VO’%Q% b"o’ ® ’\(\6’\6 (\ (\5 s °a°° «\'0’%0,%
OO T S T T T T
Sekil 5.19. Cikma 3 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.20. Cikma 4 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.21. Cikma 5 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.22. Cikma 6 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.23. Cikma 7 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.24. Cikma 8 ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.25. Cikma 9 ile referans binalarin siineklik talepleri (0.4g)

Sekil 5.26’° ya bakildiginda ayr1 bir diizensizlik tipi olan kisa kolon diizensizligi AY-
98’ e gore tasarlanmis 4 katli binalar ile AY-75" e gore tasarlanmis 7 katli binalarda

daha fazla siineklilik talebine ihtiyact oldugu goriilmiistiir.

5.5
5.0
4.5
A
5 4.0 A-A
= ® 00 o oo 0O
= 3. X
é 3.5 " KX A
é 3.0 Y i Ak
=
R 25 ey
.“. e g0 ®¢ e ¢
2.0
T — 0000 @ Referans
' A KisaKolon
1.0
Q‘QIQ“\O o%,{o '\,,{o W4o "\,hko w,{o '\“{o‘\%‘{o ’\,*o W&o Q‘{OQ
S oS \b%\%q? CPENICOENCE qi?%\%\b%%\\b% N
s @ PITEIS, @Q;o PP I E IS T TP TS

o o
A ‘\"u °’q°°«\“'\°>f\'\«°>(\°’°,°°f\9q%
@/@ @@, @@ AR A %@ CQTEETE T

Sekil 5.26. Kisa kolonlu binalar ile referans binalarin siineklik talepleri (0.4g)
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Sekil 5.27. Tiim diizensizlikler ile referans binalarin siineklik talepleri (0.4g)

Sekil 5.27° ye bakildiginda ise pga ortalamasi 0.4g olan ivme kayitlarinin siineklilik
talebini referans binalara gore ortalama %10 olarak artirdig1 gézlemlenmistir.

5.6 Pga ortalamas1 0.6g olan ivme kayitlarinin yonetmelige gore

degerlendirilmesi

Tablo 5.7-5.9°da ise AY-75 ve AY-98 yonetmeliklerine gore; 2, 4 ve 7 katli binalar
ve farkli diizensizlik kombinasyonlar1 i¢in siineklilik talepleri pga ortalamasi 0.6g
olan ivmekayitlar1 i¢in verilmistir.

Genel olarak ivme kayitlarinin siddetindeki bu artis siineklilik taleplerinde artiglara
neden olmustur, fakat pga degerlerinin 0.4 yerine 0.6 olmasi siineklilik taleplerinde
referans binalara oranla c¢ok Onemli artiglar1 beraberinde getirmedigi

gbzlemlenmistir.
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Tablo 5.7: Pga 0.6g icin ortalama siineklilik talepleri
Ortalama Siineklilik Talepleri

ort. pga 0.6g icin K2 | K4 | K7 | Ortalama
75Yon. [3.93]5.91(577| 5.20
Ref. 98 Yon. |2.26(3.35(3.30| 2.97

Ortalama | 3.09 | 4.63 |4.54| 4.09
75Yon. 528671621 6.07
Yum. 98 Yon. |4.01/3.72(3.50| 3.74
Ortalama | 4.65|5.21 | 4.85 4.90
75Yo6n. |4.81/6.03(594| 5.59
Cikma 1 98 Yon. |3.85(3.82(3.60| 3.76
Ortalama | 4.334.92 |4.77 4.67
75Yo6n. |3.72/6.42(6.11| 542
Cikma 2 98 Yon. |3.77|3.46[3.43| 3.55
Ortalama | 3.74 | 4.94 | 4.77 4.48
75Yo6n. |5.19/7.12(620| 6.17
Cikma 3 98 Yon. |4.26(3.87(3.63| 3.92
Ortalama | 4.725.49 (4.92 5.04
75Yo6n. 520692629 6.14
Cikma 4 98 Yon. |3.06/3.92[3.55| 3.51
Ortalama | 4.13|5.42(4.92 4.82
75Yo6n. |5.17/732(6.12| 6.20
Cikma 5 98 Yon. |2.90(3.81(3.70| 3.47
Ortalama | 4.03 | 5.56 | 4.91 4.84
75Yon. |4.77/6.785.92| 5.82
Cikma 6 98 Yon. |2.73/3.80(3.57| 3.37
Ortalama | 3.75|5.29 |4.74| 4.59
75Yo6n. |3.74|6.41(6.03| 5.39
Cikma 7 98 Yon. [2.20/3.33[3.40| 2.98
Ortalama | 2.97 | 4.87 | 4.72 4.18
75Yon. |4.85/527(5.96| 5.36
Cikma 8 98 Yon. [2.69|3.84[3.63| 3.38
Ortalama | 3.77 | 4.55[4.79| 4.37
75Yo6n. |3.70|6.43(6.18| 5.44
Cikma 9 98 Yon. |2.17(3.58(3.45| 3.07
Ortalama | 2.93 | 5.01 | 4.81 4.25
75Yon. |4.58|6.27(5.63| 5.49
Kisa K. 98 Yon. [2.12/3.74[3.39| 3.08
Ortalama | 3.35/5.00 [4.51| 4.29
Tiim Modeller |75 Yon. |4.66|6.50|6.08| 5.74
(Kisa K.lar hari¢) | 98 Yon. |2.60|3.67|3.51| 3.26
Ortalama | 3.63 | 5.09 | 4.79 4.50
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Tablo 5.8: Pga 0.6g icin ortalama siineklilik taleplerinin Referans binalara oran
Ortalamalarin Referans Binalara Oram

Ort. pga 0.6g icin K2 | K4 | K7 | Ortalama
75Yén. |1.00]1.00(1.00| 1.00
Ref. 98 Yon. |[1.00]1.00[1.00| 1.00

Ortalama | 1.00|1.00 [ 1.00| 1.00
75Yon. |1.34|1.14[1.08] 1.18
Yum. 98 Yon. |1.78|1.11[1.06| 1.32
Ortalama | 1.56 | 1.12 | 1.07 1.25
75Yo6n. |1.22/1.02(1.03| 1.09
Cikma 1 98 Yon. |1.71]1.14]1.09| 1.31
Ortalama | 1.47 | 1.08 | 1.06| 1.20
75Yo6n. [0.95/1.09[1.06] 1.03
Cikma 2 98 Yon. |1.67/1.03[1.04| 1.25
Ortalama | 1.31]1.06 | 1.05 1.14
75Yo6n. |1.32)121[1.07| 1.20
Cikma 3 98 Yon. |1.88]1.15|1.10| 1.38
Ortalama | 1.60 | 1.18 [ 1.09| 1.29
75Yo6n. |1.32/1.17[1.09| 1.19
Cikma 4 98 Yon. |1.36/1.17[1.08| 1.20
Ortalama | 1.34 | 1.17 | 1.08 1.20
75Yo6n. |132[1.24[1.06| 1.21
Cikma 5 98 Yon. |1.28]1.14|1.12| 1.18
Ortalama | 1.30|1.19[1.09| 1.19
75Yon. |1.22(1.15/1.02] 1.13
Cikma 6 98 Yon. |1.21/1.13[1.08| 1.14
Ortalama | 1.21 [ 1.14]1.05| 1.14
75Yo6n. [0.95/1.08[1.05] 1.03
Cikma 7 98 Yon. [0.97]0.99(1.03| 1.00
Ortalama | 0.96 | 1.04 [ 1.04| 1.01
75Yo6n. |1.23]0.89[1.03] 1.05
Cikma 8 98 Yon. |1.19/1.14[1.10| 1.14
Ortalama | 1.21]1.02 | 1.07 1.10
75Yo6n. [0.94/1.09(1.07| 1.03
Cikma 9 98 Yon. [0.96(1.07]1.04| 1.02
Ortalama | 0.95|1.08 [1.06| 1.03
75Yo6n. |1.17/1.06[098| 1.07
Kisa K. 98 Yon. [0.94/1.12[1.03] 1.03
Ortalama | 1.05|1.09[1.00| 1.05
Tiim Modeller |75Yo6n. [1.19[1.10]1.05| 1.11
(Kisa K.lar hari¢) | 98 Yon. |1.15/1.10[1.06| 1.10
Ortalama | 1.17 [ 1.10[1.06 | 1.11
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Tablo 5.9: Pga 0.6g icin ortalama siineklilik taleplerinin kovaryanslari
Siineklilik Taleplerinin Kovaryanslar:

ort. pga 0.6g icin K2 | K4 | K7
75 Yon. |0.40]0.430.57
Ref. 98 Yon. |0.29]0.38|0.37

Ortalama | 0.35]|0.41|0.47
75Yén., [0.43]0.53]0.61
Yum. 98 Yon. |0.37]0.39|0.44
Ortalama | 0.40 | 0.46 | 0.52
75Y6n. [0.39]0.53]0.56
Cikma 1 98 Yon. |0.38]0.37]0.43
Ortalama | 0.38 | 0.45|0.49
75Yén., |0.34]0.470.62
Cikma 2 98 Yon. |0.39]0.380.41
Ortalama | 0.37]0.43 | 0.51
75Y6n. |0.43]0.55]0.60
Cikma 3 98 Yon. [0.42]0.41]0.48
Ortalama | 0.42]0.48 | 0.54
75Yén., |0.41]0.55]0.60
Cikma 4 98 Yon. |0.33]0.43]0.49
Ortalama | 0.37 | 0.49 | 0.54
75Y6n. |0.44]0.55]0.60
Cikma 5 98 Yon. |0.79|1.06|0.99
Ortalama | 0.62 | 0.80| 0.79
75Yén., |0.38]0.480.56
Cikma 6 98 Yon. |0.290.37|0.42
Ortalama | 0.33 | 0.42 | 0.49
75Y6n. |0.34]0.460.61
Cikma 7 98 Yon. |0.26]0.380.40
Ortalama | 0.30|0.42]0.51
75Yén., [0.40]0.57]0.55
Cikma 8 98 Yon. |0.290.38 | 0.44
Ortalama | 0.35]0.48 | 0.50
75Y6n. |0.35]0.490.62
Cikma 9 98 Yon. |0.26]0.38]0.42
Ortalama | 0.31]0.43|0.52
75Yén., [0.52]0.431]0.56
Kisa K. 98 Yon. [0.31]0.45]0.38
Ortalama | 0.41|0.44 | 0.47
Tim Modeller |75 Yén. |0.43]0.52]0.59
(Kisa K.lar harig) | 98 Yén. |0.33]0.39 | 0.44
Ortalama | 0.38 | 0.46 | 0.51
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5.7 Pga ortalamas1 0.6g olan ivme kayitlarimin yonetmelige ve malzeme

ozelliklerine gore degerlendirilmesi

Pga ortalamasi 0.6g olmasi siineklilik taleplerinin referans binalara oranla pga
ortalamasi 0,2’ ye gore 2 kath binarda %15 lik bir artis olustururken 4 ve 7 kath
binalarda bu talebi ¢ok fazla degistirmedigi gozlemlenmistir.

Sekil 5.28-5.37’ de bu degisimler gosterilmistir.
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Sekil 5.28. Yumasak katl binalar ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.29. Cikma 1 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.30. Cikma 2 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.31. Cikma 3 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.32. Cikma 4 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.33. Cikma 5 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.34. Cikma 6 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.35. Cikma 7 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.36. Cikma 8 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.37. Cikma 9 ile referans binalarin siineklik talepleri (0.6g)
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Sekil 5.38. Kisa kolonlu binalar ile referans binalarin siineklik talepleri (0.6g)

57



7.5
7.0
6.5 A s
6.0 ® 0o g0
55
5.0
45
40 'O-@-g o
3.5
3.0
25
2.0
1.5

o>
[

o>
[ 1=

A A,

Siineklik Talebi

o
=

°>

o>

XK

o)
( 3 2
[ 1 2
( 2

® Referans
A Tim Diizensizlikler

Q Q
m@“k @’% e 6% 40 ”4 b@’é b% é 5% 4&\ &) b“’gk « @% Q&\
6 ’\ 6 6' % ® 9 % “ o ’\ o q ® ,°> ®

1), 1;); ba ’\ X O X Y ’\ '\ LD
@11' @QV Il» ‘11» ‘%’Q‘ ‘%’@‘ ‘%'%, ‘%’@ ‘%’@ ‘%’@ ‘%'«%

Sekil 5.39. Tiim diizensizlikler ile referans binalarin siineklik talepleri (0.6g)

Sekil 5.39° a bakildiginda ise pga ortalamasi 0.6g olan ivme kayitlariin siineklilik
talebini referans binalara gore ortalama %15 olarak artirdig1 gézlemlenmistir.
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6. SONUCLAR VE YORUMLAR

6.1 Genel

Periyot, siineklik ve deprem yiikii azaltma katsayilar1 arasindaki iliski yapilarin
sismik degerlendirilmesi i¢in anahtar 6neme sahiptir. Bu iliski deprem karakteristik
ozellikleri, yap1 periyodu, dayanim ve siinekligi ile yakindan ilgilidir. Yapilan bu

calisma, bu parametreler arasindaki iligskinin degerlendirilmesini miimkiin kilmistir.

Calisma iki asamadan olusacaktir. Birinci asamada c¢evrim model o6zelliklerinin
periyot, siineklilik ve dayinim tizerindeki etkileri incelenecek olup, ikinci asamada da
bina o6zelliklerinin siineklik talebi {izerindeki etkileri ele alinacaktir. Calisma diisiik
ve orta yiikseklikteki betonarme yapilart kapsmaktadir. Binalardaki farkli deprem
yonetmelikleri, muhtemel beton basing dayanimlari, enine donat1 miktar1 ve degisik
diizensizliklerin dikkate alindig1 ¢alismada 480 binanin iki asal yoniine ait 960 adet
Esdeger Tek Serbestlik Dereceli Sisteme indirgenmis model ile yansitilimistir.
Diizensilikler arasinda yumusak kat, kapali ¢ikma ve kisa kolon gibi yapisal

diizensizlikler bulunmaktadir.

Stineklilik taleplerinin histeris model 6zelliklerinin stineklilik, dayanim ve periyot
tizerindeki etkilerini incelemek igin de dort farkli c¢evrim modeli kullanilarak

analizler yapilmistir.

Tez kapsaminda yatay dayanim degeri, periyodu bilinen tek serbestlik dereceli
sistemlerin maksimum yer ivme degerleri ortamasina gore ii¢ gruba ayrilmis (pga
ortalamast 0.2, 0.4, 0.6g) ivme kayitlar1 etkisinde analizleri yapilmis ve silineklilik

talepleri hesaplanmustir.
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6.2 Cevrim Ozelliklerine Gore Degerlendirme Sonuclari

Dort farkli gevrim 6zelligi olarak iki dogrulu ( Bilinear ) , iki dogrulu rijitlik kaybi
olan (Modified Clough Stiffness Degrading ), baslangi¢ odakli ( Origin Oriented) ve
pik degere odakli ( Peak Oriented ) modeller karsilastirilmistir.

Genel olarak bakildiginda iki dogrulu model ile, iki dogrulu rijitlik kaybi olan model,
baslangic odakli olan model ile pik degere odakli modeller birbirine oldukca

benzerlik gostermektedir.

Iki dogrulu model ile, iki dogrulu rijitlik kaybi olan model; baslangic odakl1 olan
model ile pik degere odakli modellere goére daha az siineklilik talebi
gerektirmektedir. Betonarme yap1 stogumuza bakarsak iki dogrulu ( Bilinear ) veya
iki dogrulu rijitlik kayb1 olan (Modified Clough Stiffness Degrading ) kullanimi
yeterli olabilecektir.

Baslangi¢ odakli ( Origin Oriented) ve pik degere odakli ( Peak Oriented )
modellerin ise periyodun daha yiikksek oldugu prefabrik yapilarda ya da ahsap
yapilarda kullanim1 daha gergekgi olabilir.

Tiim histeris tipleri ortak olarak degerlendirildiginde siineklik taleperinde 4 ve 7 kath
yapilarda sagilim az iken 2 kath yapilarda daha fazlaladir. Bunun sebebi diisiik
periyotlu 2 katli binalarada akma deplasmani diisiik oldugu i¢in binalarda stineklilik

telebi hesabinin daha hassas olmasidir.

6.3 Yonetmelige Gore Degerlendirme Sonuglar:

PGA ortalamas: 0.2g olan ivme grubuna bakildiginda AY-75" e gore tasarlanmis
binalar AY-98’ e gore yapilmis 2 kath binalara gore 1.2, 4 katli binalara gore 1.6, 7

katli binalara gore ise 1.7 kat daha fazla siineklilik talebi gerektirdigi goriilmiistiir.

PGA ortalamas: 0.4g oldugunda 2 katli binalarda 1.5, 4 kath binalarda 1.7 ve 7 kath
binalarda 1.6 kat daha fazla silineklilik talebine ihtiya¢ oldugu goriilmiistiir. PGA
ortalamast 0.6g oldugunda ise 2 katli binalarda 1.8, 4 katli binalarda 1.8 ve 7 kath
binalarda 1.7 kat daha fazla siineklilik talebine ihtiyag¢ oldugu goriilmiistiir.
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Rakamlardan da anlagildigi gibi 2-kath binalarin siineklik talebi hesabinin hassas
oldugu agiktir. 4- ve 7-kath binalardaki oranlar benzer olup, diisik ve orta
yiikseklikteki betonarme binalarin tasaiminda 1975 Afet Bolgelerinde Yapilacak
Yapilar Hakkinda Yonetmelik kullanilmasit durumunda siineklik taleplerinde ciddi

artislar s6z konusudur.

6.4 Malzeme Ozelliklerine Gore Degerlendirme Sonuclar

Etrige araligt ve beton kalitesine gore bakildiginda stineklilik talebini ayni
yonetmelik igerisinde ¢ok fazla degistirmedigi ve bu degisimin iyi beton iyi etriye ile
kot beton kotii etriyeye gore %1 ile %4 arasinda olumlu yonde siineklilik taleplerini

etkiledigi goriilmiistiir.

6.5 Diizensizliklere Gore Degerlendirme Sonuclari

Her diizensizlik kendi igerisinde ele alindiginda ortalama PGA degerleri ve kat sayisi
arttikca siineklilik talepleri de atrmaktadir. Yumusak kat, kapali ¢ikmalar ve kisa
kolan gibi diizensizlikler referans binalarla kiyaslanmistir. Yumusak katli binalar
refans binalarla karsilastirildiginda AY-75’e gore tasarlanmis binalar %10, AY-98’e
gore tasarlanmig binalarda ise %20 fazla siineklilik talebine ihtiyaci oldugu
goriilmiistiir. Burada sanki AY-98 daha fazla siineklilik talebine ihtiyaci varmis gibi
anlasiliyor ama AY-98 kendi referans binasina gore kiyaslandigindan AY-75’e gore
daha fazla stineklilik talebine ihtiya¢1 varmis gibi goziikkmektedir. Buradan da AY-
75’e gore tasarlanmig binalarda olusturulan diizensizlikler AY-98’e¢ gore
olusturulmus diizensizliklere gore kiyaslandiginda daha az siineklilik degisimine

ithtiyact oldugu anlasilmaktadir.

Kapali ¢ikmayla olusturulmus tiim modelerde ( Cikma 1, Cikma 2, Cikma 3... ¢ikma
9) ise referasn binalara kiyasla siineklilik talebindeki istemlerine bakildiginda AY-75
ve AY-98 gore tasarlanmis binalarin her ikisinde de kendi i¢lerinde siineklilik

talebinini %15 arttirdig1 gorillmiistiir.

Kisa kolon diizensizligine bakildiginda ise referans binalara oranla her iki

yonetmelik tipine gore etkisi %5 ile %10 arasinda fazla siineklilik istemiyle
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sinirlandirilabilir. Ancak bu kisa kolonun iy1 oldugu anlaminda gelmemektedir. Kisa

kolon nedeniyle olusan kismi gé¢gmeler modellerde yansitilmamustir.

Genel olarak tiim diizensizlikler ortak olarak degerlendirildiginde ve referans
binalara gore kiyaslama yapildiginda etrige araligi ve beton kalitesinin siineklilik
degerlerini etkiledigi fakat ¢ok bariz farklarin olmadigi gortilmiistiir. Y onetmelikler
arasindaki farka bakildiginda ise yonetmelikler kendi igerisinde diizensizliklerin
referanslara oranlandiginda AY-75’e gore ortalama%15, AY-98’e gore ise ortalama

%10 oranindadaha fazla bir siineklilik istedigi goriilebilir.

Yonetmelikler birbirlerine kiyasla incelendiginde ise AY-75’e gore halehazirdaki bir
bina AY-98’e gore tasarlanmis olsaydi ortalama bir deprem i¢in yaklasik % 60 daha
az siineklilik talebine ihtiyaci olacaktir. Buradan da goriiliiyor ki 1998 ile 1975
yonetmeligi yap1 siinekliligi agisindan ele alindiginda bile bariz farklar ortaya

koyabilmektedir.
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Tablo 1.A: Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
1 K2-3B-75Ref.0-BS10s20-X Ref 0 0.3013 0.3843 0.0265
2 K2-3B-75Ref.0-BS10s20-Y Ref 0 0.3040 0.3693 0.0369
3 K2-3B-75Ref.0-BS10sYon-X Ref 0 0.3013 0.3827 0.0271
4 K2-3B-75Ref.0-BS10sYon-Y Ref 0 0.3040 0.3706 0.0376
5 K2-3B-75Ref.0-BS16s20-X Ref 0 0.2866 0.3991 0.0272
6 K2-3B-75Ref.0-BS16s20-Y Ref 0 0.2866 0.3795 0.0380
7 K2-3B-75Ref.0-BS16sYon-X Ref 0 0.2866 0.4194 0.0502
8 K2-3B-75Ref.0-BS16sYon-Y Ref 0 0.2906 0.3873 0.0371
9 K2-3B-98Ref.0-BS16520-X Ref 0 0.2528 0.5768 0.1092

10 K2-3B-98Ref.0-BS16s20-Y Ref 0 0.2589 0.5343 0.1159
11 K2-3B-98Ref.0-BS16sYon-X Ref 0 0.2520 0.5750 0.1084
12 K2-3B-98Ref.0-BS16sYon-Y Ref 0 0.2624 0.5408 0.0829
13 K2-3B-98Ref.0-BS25520-X Ref 0 0.2375 0.5832 0.1233
14 K2-3B-98Ref.0-BS25520-Y Ref 0 0.2454 0.5450 0.1129
15 K2-3B-98Ref.0-BS25sYon-X Ref 0 0.2431 0.5989 0.1003
16 K2-3B-98Ref.0-BS25sYon-Y Ref 0 0.2468 0.5423 0.0985
17 K4-3B-75Ref.0-BS10s20-X Ref 0 0.5953 0.2073 0.0180
18 K4-3B-75Ref.0-BS10s20-Y Ref 0 0.5777 0.1953 0.0296
19 K4-3B-75Ref.0-BS10sYon-X Ref 0 0.5953 0.2042 0.0288
20 K4-3B-75Ref.0-BS10sYon-Y Ref 0 0.5775 0.1991 0.0252
21 K4-3B-75Ref.0-BS16520-X Ref 0 0.5657 0.2117 0.0342
22 K4-3B-75Ref.0-BS16s20-Y Ref 0 0.5480 0.2111 0.0150
23 K4-3B-75Ref.0-BS16sYon-X Ref 0 0.5657 0.2117 0.0345
24 K4-3B-75Ref.0-BS16sYon-Y Ref 0 0.5500 0.2126 0.0129
25 K4-3B-98Ref.0-BS16520-X Ref 0 0.4826 0.3377 0.0740
26 K4-3B-98Ref.0-BS16s20-Y Ref 0 0.4377 0.3499 0.0472
27 K4-3B-98Ref.0-BS16sYon-X Ref 0 0.4860 0.3459 0.0717
28 K4-3B-98Ref.0-BS16sYon-Y Ref 0 0.4385 0.3592 0.0465
29 K4-3B-98Ref.0-BS25520-X Ref 0 0.4587 0.3639 0.0774
30 K4-3B-98Ref.0-BS25520-Y Ref 0 0.4151 0.3969 0.0384
31 K4-3B-98Ref.0-BS25sYon-X Ref 0 0.4586 0.3639 0.0743
32 K4-3B-98Ref.0-BS25sYon-Y Ref 0 0.4164 0.3804 0.0490
33 K7-3B-75Ref.0-BS10s20-X Ref 0 0.8766 0.1344 0.0278
34 K7-3B-75Ref.0-BS10s20-Y Ref 0 0.8374 0.1523 0.0143
35 K7-3B-75Ref.0-BS10sYon-X Ref 0 0.8765 0.1347 0.0290
36 K7-3B-75Ref.0-BS10sYon-Y Ref 0 0.8374 0.1518 0.0189
37 K7-3B-75Ref.0-BS16s20-X Ref 0 0.8296 0.1372 0.0350
38 K7-3B-75Ref.0-BS16s20-Y Ref 0 0.7935 0.1558 0.0242
39 K7-3B-75Ref.0-BS16sYon-X Ref 0 0.8294 0.1372 0.0352
40 K7-3B-75Ref.0-BS16sYon-Y Ref 0 0.7935 0.1560 0.0255

67




Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
41 K7-3B-98Ref.0-BS16520-X Ref 0 0.6711 0.2667 0.0567
42 K7-3B-98Ref.0-BS16s20-Y Ref 0 0.6478 0.2882 0.0535
43 K7-3B-98Ref.0-BS16sYon-X Ref 0 0.6710 0.2690 0.0575
44 K7-3B-98Ref.0-BS16sYon-Y Ref 0 0.6509 0.2932 0.0529
45 K7-3B-98Ref.0-BS25520-X Ref 0 0.6366 0.2766 0.0613
46 K7-3B-98Ref.0-BS25520-Y Ref 0 0.6184 0.3014 0.0595
47 K7-3B-98Ref.0-BS25sYon-X Ref 0 0.6389 0.2810 0.0610
48 K7-3B-98Ref.0-BS25sYon-Y Ref 0 0.6204 0.3049 0.0590
49 K2-3B-75KC2B.0-BS10s20-X KC2B 0 0.3181 0.3606 0.0211
50 K2-3B-75KC2B.0-BS10s20-Y KC2B 0 0.3192 0.3598 0.0469
51 K2-3B-75KC2B.0-BS10sYon-X | KC2B 0 0.3181 0.3602 0.0214
52 K2-3B-75KC2B.0-BS10sYon-Y | KC2B 0 0.3250 0.3648 0.0452
53 K2-3B-75KC2B.0-BS16520-X KC2B 0 0.3024 0.3728 0.0220
54 K2-3B-75KC2B.0-BS16s20-Y KC2B 0 0.3081 0.3785 0.0453
55 K2-3B-75KC2B.0-BS16sYon-X | KC2B 0 0.3024 0.3707 0.0223
56 K2-3B-75KC2B.0-BS16sYon-Y | KC2B 0 0.3070 0.3728 0.0451
57 K2-3B-98KC2B.0-BS16s20-X KC2B 0 0.2608 0.5714 0.1254
58 K2-3B-98KC2B.0-BS16s20-Y KC2B 0 0.2729 0.5077 0.0842
59 K2-3B-98KC2B.0-BS16sYon-X | KC2B 0 0.2600 0.5642 0.1267
60 K2-3B-98KC2B.0-BS16sYon-Y | KC2B 0 0.2729 0.5062 0.0779
61 K2-3B-98KC2B.0-BS25s20-X KC2B 0 0.2492 0.5916 0.1356
62 K2-3B-98KC2B.0-BS25s20-Y KC2B 0 0.2588 0.5192 0.0920
63 K2-3B-98KC2B.0-BS25sYon-X | KC2B 0 0.2474 0.5833 0.1218
64 K2-3B-98KC2B.0-BS25sYon-Y | KC2B 0 0.2606 0.5194 0.0879
65 K4-3B-75KC2B.0-BS10s20-X KC2B 0 0.6318 0.1845 0.0163
66 K4-3B-75KC2B.0-BS10s20-Y KC2B 0 0.6113 0.1826 0.0007
67 K4-3B-75KC2B.0-BS10sYon-X | KC2B 0 0.6313 0.1845 0.0283
68 K4-3B-75KC2B.0-BS10sYon-Y | KC2B 0 0.6113 0.1787 0.0146
69 K4-3B-75KC2B.0-BS16s20-X KC2B 0 0.5982 0.1913 0.0343
70 K4-3B-75KC2B.0-BS16s20-Y KC2B 0 0.5776 0.1879 0.0169
71 K4-3B-75KC2B.0-BS16sYon-X | KC2B 0 0.5982 0.1913 0.0344
72 K4-3B-75KC2B.0-BS16sYon-Y | KC2B 0 0.5776 0.1874 0.0171
73 K4-3B-98KC2B.0-BS16s20-X KC2B 0 0.5180 0.3103 0.0679
74 K4-3B-98KC2B.0-BS16s20-Y KC2B 0 0.4683 0.3124 0.0441
75 K4-3B-98KC2B.0-BS16sYon-X | KC2B 0 0.5151 0.3178 0.0710
76 K4-3B-98KC2B.0-BS16sYon-Y | KC2B 0 0.4692 0.3280 0.0513
77 K4-3B-98KC2B.0-BS25520-X KC2B 0 0.4907 0.3336 0.0736
78 K4-3B-98KC2B.0-BS25s20-Y KC2B 0 0.4438 0.3333 0.0456
79 K4-3B-98KC2B.0-BS25sYon-X | KC2B 0 0.4886 0.3283 0.0691
80 K4-3B-98KC2B.0-BS25sYon-Y | KC2B 0 0.4436 0.3316 0.0468
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
81 K7-3B-75KC2B.0-BS10s20-X KC2B 0 0.9158 0.1201 0.0276
82 K7-3B-75KC2B.0-BS10s20-Y KC2B 0 0.8904 0.1386 0.0186
83 K7-3B-75KC2B.0-BS10sYon-X | KC2B 0 0.9170 0.1222 0.0294
84 K7-3B-75KC2B.0-BS10sYon-Y | KC2B 0 0.8904 0.1409 0.0189
85 K7-3B-75KC2B.0-BS16s20-X KC2B 0 0.8690 0.1247 0.0355
86 K7-3B-75KC2B.0-BS16s20-Y KC2B 0 0.8437 0.1439 0.0246
87 K7-3B-75KC2B.0-BS16sYon-X | KC2B 0 0.8689 0.1247 0.0356
88 K7-3B-75KC2B.0-BS16sYon-Y | KC2B 0 0.8437 0.1440 0.0245
89 K7-3B-98KC2B.0-BS16s20-X KC2B 0 0.7106 0.2424 0.0552
90 K7-3B-98KC2B.0-BS16s20-Y KC2B 0 0.6858 0.2748 0.0512
91 K7-3B-98KC2B.0-BS16sYon-X | KC2B 0 0.7103 0.2432 0.0574
92 K7-3B-98KC2B.0-BS16sYon-Y | KC2B 0 0.6878 0.2819 0.0565
93 K7-3B-98KC2B.0-BS25520-X KC2B 0 0.6739 0.2510 0.0604
94 K7-3B-98KC2B.0-BS25520-Y KC2B 0 0.6507 0.2964 0.0478
95 K7-3B-98KC2B.0-BS25sYon-X | KC2B 0 0.6729 0.2528 0.0628
96 K7-3B-98KC2B.0-BS25sYon-Y | KC2B 0 0.6537 0.3004 0.0576
97 K2-3B-75KC20.0-BS10s20-X KC20 0 0.3577 0.3380 0.0155
98 K2-3B-75KC20.0-BS10s20-Y KC20 0 0.3177 0.3826 0.0529
99 K2-3B-75KC20.0-BS10sYon-X KC20 0 0.3456 0.3341 0.0229

100 K2-3B-75KC20.0-BS10sYon-Y KC20 0 0.3177 0.3829 0.0529

101 K2-3B-75KC20.0-BS16s20-X KC20 0 0.3288 0.3542 0.0236

102 K2-3B-75KC20.0-BS16s20-Y KC20 0 0.3012 0.4020 0.0538

103 K2-3B-75KC20.0-BS16sYon-X KC20 0 0.3288 0.3433 0.0236

104 K2-3B-75KC20.0-BS16sYon-Y KC20 0 0.3012 0.4072 0.0594

105 K2-3B-98KC20.0-BS16s20-X KC20 0 0.2847 0.5288 0.0966

106 K2-3B-98KC20.0-BS16s20-Y KC20 0 0.2732 0.5110 0.0884

107 K2-3B-98KC20.0-BS16sYon-X KC20 0 0.2847 0.5258 0.0943

108 K2-3B-98KC20.0-BS16sYon-Y KC20 0 0.2732 0.5095 0.0817

109 K2-3B-98KC20.0-BS25s20-X KC20 0 0.2700 0.5412 0.1034

110 K2-3B-98KC20.0-BS25s20-Y KC20 0 0.2591 0.5238 0.0912

111 K2-3B-98KC20.0-BS25sYon-X KC20 0 0.2700 0.5339 0.0969

112 K2-3B-98KC20.0-BS25sYon-Y KC20 0 0.2591 0.5185 0.0905

113 K4-3B-75KC20.0-BS10s20-X KC20 0 1.2041 0.1379 0.0521

114 K4-3B-75KC20.0-BS10s20-Y KC20 0 0.9350 0.1747 0.0255

115 K4-3B-75KC20.0-BS10sYon-X KC20 0 1.2041 0.1359 0.0725

116 K4-3B-75KC20.0-BS10sYon-Y KC20 0 0.9350 0.1742 0.0319

117 K4-3B-75KC20.0-BS16s20-X KC20 0 1.1382 0.1425 0.0813

118 K4-3B-75KC20.0-BS16s20-Y KC20 0 0.8844 0.1858 0.0258

119 K4-3B-75KC20.0-BS16sYon-X KC20 0 1.1382 0.1357 0.1130

120 K4-3B-75KC20.0-BS16sYon-Y KC20 0 0.8844 0.1774 0.0541
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
121 K4-3B-98KC20.0-BS16s20-X KC20 0 0.6571 0.2275 0.0704
122 K4-3B-98KC20.0-BS16s20-Y KC20 0 0.4615 0.3366 0.0460
123 K4-3B-98KC20.0-BS16sYon-X | KC20 0 0.6247 0.2894 0.0749
124 K4-3B-98KC20.0-BS16sYon-Y | KC20 0 0.4611 0.3427 0.0467
125 K4-3B-98KC20.0-BS25s20-X KC20 0 0.6235 0.2422 0.0710
126 K4-3B-98KC20.0-BS25s20-Y KC20 0 0.4379 0.3554 0.0481
127 K4-3B-98KC20.0-BS25sYon-X | KC20 0 0.5627 0.2912 0.0902
128 K4-3B-98KC20.0-BS25sYon-Y | KC20 0 0.4390 0.3540 0.0478
129 K7-3B-75KC20.0-BS10s20-X KC20 0 0.9137 0.1335 0.0074
130 K7-3B-75KC20.0-BS10s20-Y KC20 0 0.8410 0.1312 0.0338
131 K7-3B-75KC20.0-BS10sYon-X | KC20 0 0.9154 0.1284 0.0302
132 K7-3B-75KC20.0-BS10sYon-Y | KC20 0 0.9578 0.1137 0.0160
133 K7-3B-75KC20.0-BS16s20-X KC20 0 0.8672 0.1306 0.0356
134 K7-3B-75KC20.0-BS16s20-Y KC20 0 0.9074 0.1155 0.0230
135 K7-3B-75KC20.0-BS16sYon-X | KC20 0 0.8512 0.1335 0.0353
136 K7-3B-75KC20.0-BS16sYon-Y | KC20 0 0.9089 0.1154 0.0234
137 K7-3B-98KC20.0-BS16s20-X KC20 0 0.7027 0.2540 0.0548
138 K7-3B-98KC20.0-BS16s20-Y KC20 0 0.7764 0.2046 0.0440
139 K7-3B-98KC20.0-BS16sYon-X | KC20 0 0.6687 0.2570 0.0535
140 K7-3B-98KC20.0-BS16sYon-Y | KC20 0 0.7363 0.2113 0.0474
141 K7-3B-98KC20.0-BS25s20-X KC20 0 0.6653 0.2626 0.0620
142 K7-3B-98KC20.0-BS25s20-Y KC20 0 0.7362 0.2175 0.0503
143 K7-3B-98KC20.0-BS25sYon-X | KC20 0 0.6666 0.2655 0.0622
144 K7-3B-98KC20.0-BS25sYon-Y | KC20 0 0.7363 0.2202 0.0541
145 K2-3B-75KK2.0-BS10s20-X KK2 0 0.2888 0.3903 0.0005
146 K2-3B-75KK2.0-BS10s20-Y KK2 0 0.1925 0.2486 0.1483
147 K2-3B-75KK2.0-BS10sYon-X KK2 0 0.3101 0.3787 0.0675
148 K2-3B-75KK2.0-BS10sYon-Y KK2 0 0.2013 0.4145 0.1138
149 K2-3B-75KK2.0-BS16520-X KK2 0 0.2955 0.4230 0.0017
150 K2-3B-75KK2.0-BS16s20-Y KK2 0 0.1920 0.4126 0.0595
151 K2-3B-75KK2.0-BS16sYon-X KK2 0 0.3097 0.4219 0.0539
152 K2-3B-75KK2.0-BS16sYon-Y KK2 0 0.2021 0.4682 0.1254
153 K2-3B-98KK2.0-BS16s20-X KK2 0 0.2566 0.5439 0.1667
154 K2-3B-98KK2.0-BS16s20-Y KK2 0 0.1832 0.8178 0.1856
155 K2-3B-98KK2.0-BS16sYon-X KK2 0 0.2567 0.5440 0.1657
156 K2-3B-98KK2.0-BS16sYon-Y KK2 0 0.1832 0.8147 0.1776
157 K2-3B-98KK2.0-BS25520-X KK2 0 0.2470 0.5612 0.1615
158 K2-3B-98KK2.0-BS25s20-Y KK2 0 0.1841 0.7207 0.1828
159 K2-3B-98KK2.0-BS25sYon-X KK2 0 0.2442 0.5571 0.1524
160 K2-3B-98KK2.0-BS25sYon-Y KK2 0 0.1736 0.8244 0.1925
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K

161 K4-3B-75KK2.0-BS10s20-X KK2 0 0.5093 0.2161 0.0481
162 K4-3B-75KK2.0-BS10s20-Y KK2 0 0.5795 0.1931 0.0602
163 K4-3B-75KK2.0-BS10sYon-X KK2 0 0.5096 0.2379 0.0452
164 K4-3B-75KK2.0-BS10sYon-Y KK2 0 0.5795 0.2079 0.0471
165 K4-3B-75KK2.0-BS16s20-X KK2 0 0.4827 0.2220 0.0443
166 K4-3B-75KK2.0-BS16520-Y KK2 0 0.5496 0.2148 0.0388
167 K4-3B-75KK2.0-BS16sYon-X KK2 0 0.4831 0.2538 0.0331
168 K4-3B-75KK2.0-BS16sYon-Y KK2 0 0.5496 0.2141 0.0396
169 K4-3B-98KK2.0-BS16520-X KK2 0 0.4100 0.2707 0.0001
170 K4-3B-98KK2.0-BS16520-Y KK2 0 0.4347 0.3359 0.0909
171 K4-3B-98KK2.0-BS16sYon-X KK2 0 0.4110 0.4199 0.0847
172 K4-3B-98KK2.0-BS16sYon-Y KK2 0 0.4431 0.3437 0.0878
173 K4-3B-98KK2.0-BS25520-X KK2 0 0.3901 0.4428 0.0866
174 K4-3B-98KK2.0-BS25520-Y KK2 0 0.4208 0.3563 0.0879
175 K4-3B-98KK2.0-BS25sYo0n-X KK2 0 0.3890 0.4327 0.0933
176 K4-3B-98KK2.0-BS25sYon-Y KK2 0 0.4196 0.3543 0.0905
177 K7-3B-75KK2.0-BS10s20-X KK2 0 0.8845 0.1305 0.0415
178 K7-3B-75KK2.0-BS10s20-Y KK2 0 0.8130 0.1579 0.0172
179 K7-3B-75KK2.0-BS10sYon-X KK2 0 0.8845 0.1303 0.0431
180 K7-3B-75KK2.0-BS10sYon-Y KK2 0 0.8130 0.1602 0.0247
181 K7-3B-75KK2.0-BS16s20-X KK2 0 0.8373 0.1315 0.0495
182 K7-3B-75KK2.0-BS16520-Y KK2 0 0.7707 0.1652 0.0316
183 K7-3B-75KK2.0-BS16sYon-X KK2 0 0.8370 0.1314 0.0503
184 K7-3B-75KK2.0-BS16sYon-Y KK2 0 0.7707 0.1612 0.0326
185 K7-3B-98KK2.0-BS16s20-X KK2 0 0.6850 0.2644 0.0804
186 K7-3B-98KK2.0-BS16s20-Y KK2 0 0.6287 0.2784 0.0172
187 K7-3B-98KK2.0-BS16sYon-X KK2 0 0.6851 0.2669 0.0800
188 K7-3B-98KK2.0-BS16sYon-Y KK2 0 0.6308 0.2941 0.0645
189 K7-3B-98KK2.0-BS25520-X KK2 0 0.6497 0.2744 0.0810
190 K7-3B-98KK2.0-BS25520-Y KK2 0 0.6015 0.3051 0.0321
191 K7-3B-98KK2.0-BS25sYon-X KK2 0 0.6517 0.2768 0.0817
192 K7-3B-98KK2.0-BS25sYon-Y KK2 0 0.6040 0.3091 0.0626
193 K2-3B-75KC10YK.0-BS10s20-X KC10YK 0 0.4485 0.2652 0.0122
194 K2-3B-75KC10YK.0-BS10s20-Y KC10YK 0 0.4344 0.2675 0.0371
195 K2-3B-75KC10YK.0-BS10sYon-X | KC10YK 0 0.4510 0.2662 0.0140
196 K2-3B-75KC10YK.0-BS10sYon-Y | KC10YK 0 0.4372 0.2678 0.0377
197 K2-3B-75KC10YK.0-BS16s20-X KC10YK 0 0.4256 0.2750 0.0219
198 K2-3B-75KC10YK.0-BS16s20-Y KC10YK 0 0.4144 0.2785 0.0395
199 K2-3B-75KC10YK.0-BS16sYon-X | KC10YK 0 0.4256 0.2733 0.0244
200 K2-3B-75KC10YK.0-BS16sYon-Y | KC10YK 0 0.4144 0.2788 0.0408
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K

201 K2-3B-98KC10YK.0-BS16520-X KC10YK 0 0.4215 0.4192 0.0373
202 K2-3B-98KC10YK.0-BS16s520-Y KC10YK 0 0.4196 0.4173 0.0392
203 K2-3B-98KC10YK.0-BS16sYon-X | KC10YK 0 0.4214 0.4093 0.0484
204 K2-3B-98KC10YK.0-BS16sYon-Y | KC10YK 0 0.4195 0.3949 0.0763
205 K2-3B-98KC10YK.0-BS25520-X KC10YK 0 0.4023 0.4461 0.0411
206 K2-3B-98KC10YK.0-BS25520-Y KC10YK 0 0.3978 0.4336 0.0426
207 K2-3B-98KC10YK.0-BS25sYon-X | KC10YK 0 0.3964 0.4197 0.0459
208 K2-3B-98KC10YK.0-BS25sYon-Y | KC10YK 0 0.3965 0.4233 0.0421
209 K4-3B-75KC10YK.0-BS10s20-X KC10YK 0 0.8383 0.1175 0.0286
210 K4-3B-75KC10YK.0-BS10s20-Y KC10YK 0 0.7262 0.1431 0.0013
211 K4-3B-75KC10YK.0-BS10sYon-X | KC10YK 0 0.8383 0.1278 0.0150
212 K4-3B-75KC10YK.0-BS10sYon-Y | KC10YK 0 0.7262 0.1443 0.0038
213 K4-3B-75KC10YK.0-BS16520-X KC10YK 0 0.7941 0.1328 0.0274
214 K4-3B-75KC10YK.0-BS16520-Y KC10YK 0 0.6869 0.1495 0.0124
215 K4-3B-75KC10YK.0-BS16sYon-X | KC10YK 0 0.7943 0.1308 0.0344
216 K4-3B-75KC10YK.0-BS16sYon-Y | KC10YK 0 0.6883 0.1512 0.0123
217 K4-3B-98KC10YK.0-BS16520-X KC10YK 0 0.7153 0.2157 0.0591
218 K4-3B-98KC10YK.0-BS16s20-Y KC10YK 0 0.6690 0.2350 0.0614
219 K4-3B-98KC10YK.0-BS16sYon-X | KC10YK 0 0.7153 0.2194 0.0587
220 K4-3B-98KC10YK.0-BS16sYon-Y | KC10YK 0 0.5528 0.2666 0.0365
221 K4-3B-98KC10YK.0-BS25520-X KC10YK 0 0.6782 0.2295 0.0586
222 K4-3B-98KC10YK.0-BS25520-Y KC10YK 0 0.5229 0.2726 0.0400
223 K4-3B-98KC10YK.0-BS25sYon-X | KC10YK 0 0.6782 0.2329 0.0619
224 K4-3B-98KC10YK.0-BS25sYon-Y | KC10YK 0 0.5226 0.2718 0.0403
225 K7-3B-75KC10YK.0-BS10s20-X KC10YK 0 0.9838 0.1280 0.0350
226 K7-3B-75KC10YK.0-BS10s20-Y KC10YK 0 0.9930 0.1108 0.0021
227 K7-3B-75KC10YK.0-BS10sYon-X | KC10YK 0 0.9838 0.1122 0.0219
228 K7-3B-75KC10YK.0-BS10sYon-Y | KC10YK 0 0.9938 0.1144 0.0106
229 K7-3B-75KC10YK.0-BS16520-X KC10YK 0 0.9322 0.1154 0.0261
230 K7-3B-75KC10YK.0-BS16s520-Y KC10YK 0 0.9416 0.1175 0.0165
231 K7-3B-75KC10YK.0-BS16sYon-X | KC10YK 0 0.9322 0.1156 0.0267
232 K7-3B-75KC10YK.0-BS16sYon-Y | KC10YK 0 0.9416 0.1176 0.0167
233 K7-3B-98KC10YK.0-BS16520-X KC10YK 0 0.7718 0.2460 0.0401
234 K7-3B-98KC10YK.0-BS16s20-Y KC10YK 0 0.8043 0.2015 0.0304
235 K7-3B-98KC10YK.0-BS16sYon-X | KC10YK 0 0.7236 0.2625 0.0620
236 K7-3B-98KC10YK.0-BS16sYon-Y | KC10YK 0 0.7552 0.2243 0.0441
237 K7-3B-98KC10YK.0-BS25520-X KC10YK 0 0.7317 0.2549 0.0522
238 K7-3B-98KC10YK.0-BS25520-Y KC10YK 0 0.7626 0.2183 0.0294
239 K7-3B-98KC10YK.0-BS25sYon-X | KC10YK 0 0.7317 0.2579 0.0552
240 K7-3B-98KC10YK.0-BS25sYon-Y | KC10YK 0 0.7660 0.2220 0.0349
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K

241 K2-3B-75KC10.0-BS10s20-X KC10 0 0.3240 0.3579 0.0294
242 K2-3B-75KC10.0-BS10s20-Y KC10 0 0.3156 0.3532 0.0445
243 K2-3B-75KC10.0-BS10sYon-X | KC10 0 0.3241 0.3665 0.0298
244 K2-3B-75KC10.0-BS10sYon-Y | KC10 0 0.3156 0.3614 0.0474
245 K2-3B-75KC10.0-BS16s20-X KC10 0 0.3052 0.3700 0.0315
246 K2-3B-75KC10.0-BS16s20-Y KC10 0 0.2968 0.3650 0.0466
247 K2-3B-75KC10.0-BS16sYon-X | KC10 0 0.3052 0.3671 0.0314
248 K2-3B-75KC10.0-BS16sYon-Y | KC10 0 0.2992 0.3790 0.0469
249 K2-3B-98KC10.0-BS16s20-X KC10 0 0.2674 0.5115 0.0954
250 K2-3B-98KC10.0-BS16s20-Y KC10 0 0.2704 0.5186 0.0904
251 K2-3B-98KC10.0-BS16sYon-X | KC10 0 0.2675 0.5091 0.0930
252 K2-3B-98KC10.0-BS16sYon-Y | KC10 0 0.2704 0.5146 0.0837
253 K2-3B-98KC10.0-BS25s520-X KC10 0 0.2547 0.5315 0.0983
254 K2-3B-98KC10.0-BS25s520-Y KC10 0 0.2564 0.5280 0.1178
255 K2-3B-98KC10.0-BS25sYon-X | KC10 0 0.2547 0.5254 0.0896
256 K2-3B-98KC10.0-BS25sYon-Y | KC10 0 0.2564 0.5260 0.0918
257 K4-3B-75KC10.0-BS10s20-X KC10 0 0.7085 0.1620 0.0162
258 K4-3B-75KC10.0-BS10s20-Y KC10 0 0.6040 0.1862 0.0034
259 K4-3B-75KC10.0-BS10sYon-X | KC10 0 0.7085 0.1551 0.0369
260 K4-3B-75KC10.0-BS10sYon-Y | KC10 0 0.6040 0.1848 0.0130
261 K4-3B-75KC10.0-BS16s20-X KC10 0 0.6714 0.1610 0.0442
262 K4-3B-75KC10.0-BS16s20-Y KC10 0 0.5725 0.1950 0.0149
263 K4-3B-75KC10.0-BS16sYon-X | KC10 0 0.6714 0.1612 0.0443
264 K4-3B-75KC10.0-BS16sYon-Y | KC10 0 0.5725 0.1951 0.0151
265 K4-3B-98KC10.0-BS16s20-X KC10 0 0.5899 0.2678 0.0764
266 K4-3B-98KC10.0-BS16s20-Y KC10 0 0.4567 0.3260 0.0463
267 K4-3B-98KC10.0-BS16sYon-X | KC10 0 0.5896 0.2674 0.0701
268 K4-3B-98KC10.0-BS16sYon-Y | KC10 0 0.4565 0.3277 0.0442
269 K4-3B-98KC10.0-BS25s20-X KC10 0 0.5602 0.2808 0.0700
270 K4-3B-98KC10.0-BS25s20-Y KC10 0 0.4330 0.3463 0.0464
271 K4-3B-98KC10.0-BS25sYon-X | KC10 0 0.5598 0.2807 0.0710
272 K4-3B-98KC10.0-BS25sYon-Y | KC10 0 0.4347 0.3422 0.0457
273 K7-3B-75KC10.0-BS10s20-X KC10 0 0.9013 0.1342 0.0013
274 K7-3B-75KC10.0-BS10s20-Y KC10 0 0.9200 0.1262 0.0150
275 K7-3B-75KC10.0-BS10sYon-X | KC10 0 0.9013 0.1276 0.0289
276 K7-3B-75KC10.0-BS10sYon-Y | KC10 0 0.9200 0.1267 0.0162
277 K7-3B-75KC10.0-BS16s20-X KC10 0 0.8541 0.1301 0.0345
278 K7-3B-75KC10.0-BS16s20-Y KC10 0 0.8717 0.1289 0.0220
279 K7-3B-75KC10.0-BS16sYon-X | KC10 0 0.8541 0.1302 0.0351
280 K7-3B-75KC10.0-BS16sYon-Y | KC10 0 0.8717 0.1291 0.0229
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K

281 K7-3B-98KC10.0-BS16s20-X KC10 0 0.6948 0.2533 0.0543
282 K7-3B-98KC10.0-BS16s20-Y KC10 0 0.7258 0.2371 0.0452
283 K7-3B-98KC10.0-BS16sYon-X KC10 0 0.6945 0.2547 0.0572
284 K7-3B-98KC10.0-BS16sYon-Y KC10 0 0.7267 0.2400 0.0468
285 K7-3B-98KC10.0-BS25s20-X KC10 0 0.6585 0.2620 0.0604
286 K7-3B-98KC10.0-BS25s520-Y KC10 0 0.6894 0.2485 0.0504
287 K7-3B-98KC10.0-BS25sYon-X KC10 0 0.6585 0.2648 0.0610
288 K7-3B-98KC10.0-BS25sYon-Y KC10 0 0.6891 0.2506 0.0529
289 K2-3B-75KC1B.0-BS10s20-X KC1B 0 0.3127 0.3907 0.0284
290 K2-3B-75KC1B.0-BS10s20-Y KC1B 0 0.3143 0.3645 0.0475
291 K2-3B-75KC1B.0-BS10sYon-X | KC1B 0 0.3127 0.3892 0.0304
292 K2-3B-75KC1B.0-BS10sYon-Y | KC1B 0 0.3143 0.3633 0.0477
293 K2-3B-75KC1B.0-BS16520-X KC1B 0 0.2964 0.4051 0.0300
294 K2-3B-75KC1B.0-BS16s20-Y KC1B 0 0.2991 0.3778 0.0459
295 K2-3B-75KC1B.0-BS16sYon-X | KC1B 0 0.2964 0.3987 0.0303
296 K2-3B-75KC1B.0-BS16sYon-Y | KC1B 0 0.2991 0.3554 0.1476
297 K2-3B-98KC1B.0-BS16s20-X KC1B 0 0.2580 0.5373 0.1030
298 K2-3B-98KC1B.0-BS16s20-Y KC1B 0 0.2713 0.5114 0.0903
299 K2-3B-98KC1B.0-BS16sYon-X | KC1B 0 0.2652 0.5564 0.0904
300 K2-3B-98KC1B.0-BS16sYon-Y | KC1B 0 0.2732 0.5149 0.0780
301 K2-3B-98KC1B.0-BS25s20-X KC1B 0 0.2513 0.5782 0.1009
302 K2-3B-98KC1B.0-BS25s20-Y KC1B 0 0.2560 0.5181 0.1213
303 K2-3B-98KC1B.0-BS25sYon-X | KC1B 0 0.2512 0.5666 0.0901
304 K2-3B-98KC1B.0-BS25sYon-Y | KC1B 0 0.2559 0.5173 0.0949
305 K4-3B-75KC1B.0-BS10s20-X KC1B 0 0.6302 0.1853 0.0145
306 K4-3B-75KC1B.0-BS10s20-Y KC1B 0 0.6089 0.1794 0.0092
307 K4-3B-75KC1B.0-BS10sYon-X | KC1B 0 0.6297 0.1859 0.0273
308 K4-3B-75KC1B.0-BS10sYon-Y | KC1B 0 0.6090 0.1787 0.0132
309 K4-3B-75KC1B.0-BS16s20-X KC1B 0 0.5967 0.1920 0.0342
310 K4-3B-75KC1B.0-BS16s20-Y KC1B 0 0.5761 0.1855 0.0157
311 K4-3B-75KC1B.0-BS16sYon-X | KC1B 0 0.5973 0.1908 0.0324
312 K4-3B-75KC1B.0-BS16sYon-Y | KC1B 0 0.5761 0.1864 0.0160
313 K4-3B-98KC1B.0-BS16s20-X KC1B 0 0.5066 0.3198 0.0696
314 K4-3B-98KC1B.0-BS16s20-Y KC1B 0 0.4616 0.3437 0.0501
315 K4-3B-98KC1B.0-BS16sYon-X | KC1B 0 0.5065 0.3277 0.0713
316 K4-3B-98KC1B.0-BS16sYon-Y | KC1B 0 0.4623 0.3470 0.0498
317 K4-3B-98KC1B.0-BS25520-X KC1B 0 0.4817 0.3348 0.0698
318 K4-3B-98KC1B.0-BS25s520-Y KC1B 0 0.4383 0.3679 0.0522
319 K4-3B-98KC1B.0-BS25sYon-X | KC1B 0 0.4813 0.3366 0.0719
320 K4-3B-98KC1B.0-BS25sYon-Y | KC1B 0 0.4387 0.3689 0.0571

74




Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
321 K7-3B-75KC1B.0-BS10s20-X KC1B 0 0.9050 0.1238 0.0285
322 K7-3B-75KC1B.0-BS10s20-Y KC1B 0 0.8773 0.1427 0.0180
323 K7-3B-75KC1B.0-BS10sYon-X KC1B 0 0.9062 0.1256 0.0302
324 K7-3B-75KC1B.0-BS10sYon-Y KC1B 0 0.8773 0.1439 0.0189
325 K7-3B-75KC1B.0-BS16s20-X KC1B 0 0.8587 0.1282 0.0355
326 K7-3B-75KC1B.0-BS16s20-Y KC1B 0 0.8314 0.1470 0.0247
327 K7-3B-75KC1B.0-BS16sYon-X KC1B 0 0.8588 0.1285 0.0361
328 K7-3B-75KC1B.0-BS16sYon-Y KC1B 0 0.8314 0.1476 0.0253
329 K7-3B-98KC1B.0-BS16s20-X KC1B 0 0.7007 0.2511 0.0475
330 K7-3B-98KC1B.0-BS16s20-Y KC1B 0 0.6773 0.2670 0.0442
331 K7-3B-98KC1B.0-BS16sYon-X KC1B 0 0.7002 0.2499 0.0568
332 K7-3B-98KC1B.0-BS16sYon-Y KC1B 0 0.6806 0.2751 0.0476
333 K7-3B-98KC1B.0-BS25520-X KC1B 0 0.6641 0.2569 0.0618
334 K7-3B-98KC1B.0-BS25520-Y KC1B 0 0.6431 0.2823 0.0502
335 K7-3B-98KC1B.0-BS25sYon-X KC1B 0 0.6650 0.2609 0.0612
336 K7-3B-98KC1B.0-BS25sYon-Y KC1B 0 0.6438 0.2847 0.0583
337 K2-3B-75KC1BYK.0-BS10s20-X KC1BYK 0 0.4392 0.2744 0.0016
338 K2-3B-75KC1BYK.0-BS10s20-Y KC1BYK 0 0.4353 0.2882 0.0018
339 K2-3B-75KC1BYK.0-BS10sYon-X | KC1BYK 0 0.4392 0.2748 0.0002
340 K2-3B-75KC1BYK.0-BS10sYon-Y | KC1BYK 0 0.4353 0.2853 0.0048
341 K2-3B-75KC1BYK.0-BS16s20-X KC1BYK 0 0.4149 0.2905 0.0014
342 K2-3B-75KC1BYK.0-BS16s20-Y KC1BYK 0 0.4149 0.2996 0.0054
343 K2-3B-75KC1BYK.0-BS16sYon-X | KC1BYK 0 0.4149 0.2861 0.0026
344 K2-3B-75KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.4149 0.2995 0.0005
345 K2-3B-98KC1BYK.0-BS16s20-X KC1BYK 0 0.3521 0.4817 0.0377
346 K2-3B-98KC1BYK.0-BS16s20-Y KC1BYK 0 0.3669 0.4612 0.0441
347 K2-3B-98KC1BYK.0-BS16sYon-X | KC1BYK 0 0.3493 0.4813 0.0323
348 K2-3B-98KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.3669 0.4545 0.0510
349 K2-3B-98KC1BYK.0-BS25520-X KC1BYK 0 0.3324 0.5064 0.0265
350 K2-3B-98KC1BYK.0-BS25520-Y KC1BYK 0 0.3502 0.4780 0.0470
351 K2-3B-98KC1BYK.0-BS25sYon-X | KC1BYK 0 0.3324 0.4962 0.0262
352 K2-3B-98KC1BYK.0-BS25sYon-Y | KC1BYK 0 0.3502 0.4772 0.0367
353 K4-3B-75KC1BYK.0-BS10s20-X KC1BYK 0 0.7548 0.1465 0.0094
354 K4-3B-75KC1BYK.0-BS10s20-Y KC1BYK 0 0.7322 0.1405 0.0090
355 K4-3B-75KC1BYK.0-BS10sYon-X | KC1BYK 0 0.7542 0.1455 0.0165
356 K4-3B-75KC1BYK.0-BS10sYon-Y | KC1BYK 0 0.7295 0.1419 0.0029
357 K4-3B-75KC1BYK.0-BS16s20-X KC1BYK 0 0.7193 0.1571 0.0154
358 K4-3B-75KC1BYK.0-BS16s20-Y KC1BYK 0 0.6943 0.1484 0.0134
359 K4-3B-75KC1BYK.0-BS16sYon-X | KC1BYK 0 0.7153 0.1530 0.0253
360 K4-3B-75KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.6929 0.1478 0.0138
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
361 K4-3B-98KC1BYK.0-BS16s20-X KC1BYK 0 0.6211 0.2541 0.0630
362 K4-3B-98KC1BYK.0-BS16s20-Y KC1BYK 0 0.5567 0.2852 0.0451
363 K4-3B-98KC1BYK.0-BS16sYon-X | KC1BYK 0 0.6220 0.2600 0.0640
364 K4-3B-98KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.5572 0.2870 0.0452
365 K4-3B-98KC1BYK.0-BS25520-X KC1BYK 0 0.5922 0.2701 0.0626
366 K4-3B-98KC1BYK.0-BS25s20-Y KC1BYK 0 0.5277 0.3006 0.0471
367 K4-3B-98KC1BYK.0-BS25sYon-X | KC1BYK 0 0.5929 0.2718 0.0636
368 K4-3B-98KC1BYK.0-BS25sYon-Y | KC1BYK 0 0.5275 0.3011 0.0468
369 K7-3B-75KC1BYK.0-BS10s20-X KC1BYK 0 1.0996 0.0897 0.0006
370 K7-3B-75KC1BYK.0-BS10s20-Y KC1BYK 0 1.0788 0.1008 0.0005
371 K7-3B-75KC1BYK.0-BS10sYon-X | KC1BYK 0 1.0362 0.1030 0.0228
372 K7-3B-75KC1BYK.0-BS10sYon-Y | KC1BYK 0 1.0098 0.1036 0.0489
373 K7-3B-75KC1BYK.0-BS16s20-X KC1BYK 0 0.9965 0.1122 0.0027
374 K7-3B-75KC1BYK.0-BS16s20-Y KC1BYK 0 0.9756 0.1222 0.0014
375 K7-3B-75KC1BYK.0-BS16sYon-X | KC1BYK 0 0.9966 0.1070 0.0262
376 K7-3B-75KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.9756 0.1195 0.0164
377 K7-3B-98KC1BYK.0-BS16s20-X KC1BYK 0 0.7826 0.2168 0.0386
378 K7-3B-98KC1BYK.0-BS16s20-Y KC1BYK 0 0.7592 0.2257 0.0338
379 K7-3B-98KC1BYK.0-BS16sYon-X | KC1BYK 0 0.7823 0.2178 0.0445
380 K7-3B-98KC1BYK.0-BS16sYon-Y | KC1BYK 0 0.7598 0.2356 0.0347
381 K7-3B-98KC1BYK.0-BS25520-X KC1BYK 0 0.7152 0.2438 0.0427
382 K7-3B-98KC1BYK.0-BS25520-Y KC1BYK 0 0.7198 0.2445 0.0309
383 K7-3B-98KC1BYK.0-BS25sYon-X | KC1BYK 0 0.7419 0.2278 0.0475
384 K7-3B-98KC1BYK.0-BS25sYon-Y | KC1BYK 0 0.7204 0.2476 0.0387
385 K2-3B-75YKH.0-BS10s20-X YKH 0 0.3750 0.2960 0.0009
386 K2-3B-75YKH.0-BS10s20-Y YKH 0 0.3753 0.2903 0.0362
387 K2-3B-75YKH.0-BS10sYon-X YKH 0 0.3750 0.2927 0.0012
388 K2-3B-75YKH.0-BS10sYon-Y YKH 0 0.3753 0.2889 0.0378
389 K2-3B-75YKH.0-BS16520-X YKH 0 0.3555 0.3084 0.0048
390 K2-3B-75YKH.0-BS16s520-Y YKH 0 0.3537 0.2963 0.0432
391 K2-3B-75YKH.0-BS16sYon-X YKH 0 0.3559 0.3051 0.0069
392 K2-3B-75YKH.0-BS16sYon-Y YKH 0 0.3537 0.2957 0.0433
393 K2-3B-98YKH.0-BS16520-X YKH 0 0.3255 0.5033 0.0511
394 K2-3B-98YKH.0-BS16s20-Y YKH 0 0.3389 0.4739 0.0441
395 K2-3B-98YKH.0-BS16sYon-X YKH 0 0.3230 0.5038 0.0393
396 K2-3B-98YKH.0-BS16sYon-Y YKH 0 0.3405 0.4648 0.0373
397 K2-3B-98YKH.0-BS25520-X YKH 0 0.3103 0.5275 0.0355
398 K2-3B-98YKH.0-BS25520-Y YKH 0 0.3200 0.4456 0.0952
399 K2-3B-98YKH.0-BS25sYon-X YKH 0 0.3089 0.5248 0.0273
400 K2-3B-98YKH.0-BS25sYon-Y YKH 0 0.3219 0.4768 0.0340
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
401 K4-3B-75YKH.0-BS10s20-X YKH 0 0.6825 0.1697 0.0096
402 K4-3B-75YKH.0-BS10s20-Y YKH 0 0.6630 0.1668 0.0069
403 K4-3B-75YKH.0-BS10sYon-X | YKH 0 0.6825 0.1697 0.0216
404 K4-3B-75YKH.0-BS10sYon-Y | YKH 0 0.6630 0.1676 0.0085
405 K4-3B-75YKH.0-BS16s20-X YKH 0 0.6479 0.1771 0.0295
406 K4-3B-75YKH.0-BS16s20-Y YKH 0 0.6282 0.1706 0.0045
407 K4-3B-75YKH.0-BS16sYon-X | YKH 0 0.6479 0.1774 0.0298
408 K4-3B-75YKH.0-BS16sYon-Y | YKH 0 0.6279 0.1732 0.0128
409 K4-3B-98YKH.0-BS16s20-X YKH 0 0.5686 0.2833 0.0693
410 K4-3B-98YKH.0-BS16s20-Y YKH 0 0.5031 0.2896 0.0422
411 K4-3B-98YKH.0-BS16sYon-X | YKH 0 0.5661 0.2801 0.0714
412 K4-3B-98YKH.0-BS16sYon-Y | YKH 0 0.5088 0.3006 0.0396
413 K4-3B-98YKH.0-BS25s20-X YKH 0 0.5390 0.2977 0.0708
414 K4-3B-98YKH.0-BS25s520-Y YKH 0 0.4772 0.3072 0.0446
415 K4-3B-98YKH.0-BS25sYon-X | YKH 0 0.5393 0.2972 0.0723
416 K4-3B-98YKH.0-BS25sYon-Y | YKH 0 0.4779 0.3073 0.0447
417 K7-3B-75YKH.0-BS10s20-X YKH 0 0.9306 0.1247 0.0005
418 K7-3B-75YKH.0-BS10s20-Y YKH 0 0.9053 0.1303 0.0012
419 K7-3B-75YKH.0-BS10sYon-X | YKH 0 0.9306 0.1222 0.0224
420 K7-3B-75YKH.0-BS10sYon-Y | YKH 0 0.9053 0.1348 0.0113
421 K7-3B-75YKH.0-BS16s20-X YKH 0 0.8815 0.1254 0.0264
422 K7-3B-75YKH.0-BS16s20-Y YKH 0 0.8578 0.1387 0.0180
423 K7-3B-75YKH.0-BS16sYon-X | YKH 0 0.8815 0.1256 0.0262
424 K7-3B-75YKH.0-BS16sYon-Y | YKH 0 0.8578 0.1384 0.0175
425 K7-3B-98YKH.0-BS16s20-X YKH 0 0.7262 0.2374 0.0497
426 K7-3B-98YKH.0-BS16s20-Y YKH 0 0.7048 0.2546 0.0428
427 K7-3B-98YKH.0-BS16sYon-X | YKH 0 0.7260 0.2394 0.0494
428 K7-3B-98YKH.0-BS16sYon-Y | YKH 0 0.7043 0.2568 0.0445
429 K7-3B-98YKH.0-BS25520-X YKH 0 0.6887 0.2484 0.0502
430 K7-3B-98YKH.0-BS25s20-Y YKH 0 0.6696 0.2678 0.0451
431 K7-3B-98YKH.0-BS25sYon-X | YKH 0 0.6909 0.2509 0.0489
432 K7-3B-98YKH.0-BS25sYon-Y | YKH 0 0.6706 0.2698 0.0456
433 K2-3B-75KK1.0-BS10s20-X KK1 0 0.3134 0.4570 0.0009
434 K2-3B-75KK1.0-BS10s20-Y KK1 0 0.2245 0.4170 0.0769
435 K2-3B-75KK1.0-BS10sYon-X KK1 0 0.3110 0.4017 0.0043
436 K2-3B-75KK1.0-BS10sYon-Y KK1 0 0.2404 0.4364 0.0839
437 K2-3B-75KK1.0-BS16s20-X KK1 0 0.2964 0.4256 0.0004
438 K2-3B-75KK1.0-BS16s20-Y KK1 0 0.2300 0.4512 0.0893
439 K2-3B-75KK1.0-BS16sYon-X KK1 0 0.2964 0.3907 0.0510
440 K2-3B-75KK1.0-BS16sYon-Y KK1 0 0.2300 0.4512 0.0893
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
441 K2-3B-98KK1.0-BS16s20-X KK1 0 0.2570 0.5580 0.1303
442 K2-3B-98KK1.0-BS16s20-Y KK1 0 0.2068 0.7372 0.0601
443 K2-3B-98KK1.0-BS16sYon-X | KK1 0 0.2587 0.5513 0.1272
444 K2-3B-98KK1.0-BS16sYon-Y | KK1 0 0.2068 0.7372 0.0601
445 K2-3B-98KK1.0-BS25520-X KK1 0 0.2474 0.5609 0.1250
446 K2-3B-98KK1.0-BS25520-Y KK1 0 0.2118 0.6568 0.1974
447 K2-3B-98KK1.0-BS25sYon-X | KK1 0 0.2443 0.5680 0.1153
448 K2-3B-98KK1.0-BS25sYon-Y | KK1 0 0.1951 0.7396 0.2453
449 K4-3B-75KK1.0-BS10s20-X KK1 0 0.5238 0.1890 0.0381
450 K4-3B-75KK1.0-BS10s20-Y KK1 0 0.5820 0.2040 0.0110
451 K4-3B-75KK1.0-BS10sYon-X | KK1 0 0.5235 0.1969 0.0333
452 K4-3B-75KK1.0-BS10sYon-Y | KK1 0 0.5823 0.2007 0.0150
453 K4-3B-75KK1.0-BS16520-X KK1 0 0.4967 0.2423 0.0149
454 K4-3B-75KK1.0-BS16520-Y KK1 0 0.5510 0.1780 0.0872
455 K4-3B-75KK1.0-BS16sYon-X | KK1 0 0.4966 0.2194 0.0623
456 K4-3B-75KK1.0-BS16sYon-Y | KK1 0 0.5503 0.1792 0.0859
457 K4-3B-98KK1.0-BS16520-X KK1 0 0.4249 0.3188 0.1098
458 K4-3B-98KK1.0-BS16520-Y KK1 0 0.4442 0.3546 0.0490
459 K4-3B-98KK1.0-BS16sYon-X | KK1 0 0.4248 0.4329 0.0718
460 K4-3B-98KK1.0-BS16sYon-Y | KK1 0 0.4476 0.3588 0.0736
461 K4-3B-98KK1.0-BS25520-X KK1 0 0.4037 0.3920 0.1049
462 K4-3B-98KK1.0-BS25520-Y KK1 0 0.4229 0.3629 0.0780
463 K4-3B-98KK1.0-BS25sYon-X | KK1 0 0.4035 0.4296 0.1243
464 K4-3B-98KK1.0-BS25sYon-Y | KK1 0 0.4238 0.3629 0.0799
465 K7-3B-75KK1.0-BS10s20-X KK1 0 0.7575 0.1700 0.0828
466 K7-3B-75KK1.0-BS10s20-Y KK1 0 0.8253 0.1574 0.0025
467 K7-3B-75KK1.0-BS10sYon-X | KK1 0 0.8806 0.1300 0.0424
468 K7-3B-75KK1.0-BS10sYon-Y | KK1 0 0.8253 0.1573 0.0254
469 K7-3B-75KK1.0-BS16520-X KK1 0 0.8346 0.1416 0.0166
470 K7-3B-75KK1.0-BS16s20-Y KK1 0 0.8255 0.1573 0.0254
471 K7-3B-75KK1.0-BS16sYon-X | KK1 0 0.8346 0.1318 0.0477
472 K7-3B-75KK1.0-BS16sYon-Y | KK1 0 0.7824 0.1608 0.0329
473 K7-3B-98KK1.0-BS16s20-X KK1 0 0.6842 0.2666 0.0307
474 K7-3B-98KK1.0-BS16s20-Y KK1 0 0.6425 0.2841 0.0536
475 K7-3B-98KK1.0-BS16sYon-X | KK1 0 0.6841 0.2562 0.0707
476 K7-3B-98KK1.0-BS16sYon-Y | KK1 0 0.6420 0.2953 0.0680
477 K7-3B-98KK1.0-BS25520-X KK1 0 0.6488 0.2627 0.0741
478 K7-3B-98KK1.0-BS25520-Y KK1 0 0.6123 0.3069 0.0579
479 K7-3B-98KK1.0-BS25sYon-X | KK1 0 0.6509 0.2661 0.0723
480 K7-3B-98KK1.0-BS25sYon-Y | KK1 0 0.6124 0.3061 0.0689
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
481 K2-3B-75Ref.D-BS10s20-X Ref D 0.2507 0.5190 0.0299
482 K2-3B-75Ref.D-BS10s20-Y Ref D 0.2594 0.4484 0.0947
483 K2-3B-75Ref.D-BS10sYon-X | Ref D 0.2386 0.5616 0.0265
484 K2-3B-75Ref.D-BS10sYon-Y | Ref D 0.2586 0.4570 0.0962
485 K2-3B-75Ref.D-BS16520-X Ref D 0.2398 0.5508 0.0196
486 K2-3B-75Ref.D-BS16s20-Y Ref D 0.2529 0.4883 0.0883
487 K2-3B-75Ref.D-BS16sYon-X | Ref D 0.2383 0.5426 0.0411
488 K2-3B-75Ref.D-BS16sYon-Y | Ref D 0.2458 0.4659 0.0956
489 K2-3B-98Ref.D-BS16520-X Ref D 0.2320 0.7398 0.1367
490 K2-3B-98Ref.D-BS16s20-Y Ref D 0.2389 0.6474 0.0368
491 K2-3B-98Ref.D-BS16sYon-X | Ref D 0.2191 0.7471 0.0331
492 K2-3B-98Ref.D-BS16sYon-Y | Ref D 0.2290 0.6194 0.0407
493 K2-3B-98Ref.D-BS25520-X Ref D 0.2166 0.7927 0.0650
494 K2-3B-98Ref.D-BS25520-Y Ref D 0.2271 0.6531 0.0403
495 K2-3B-98Ref.D-BS25sYon-X | Ref D 0.2151 0.7524 0.0110
496 K2-3B-98Ref.D-BS25sYon-Y | Ref D 0.2225 0.6461 0.0199
497 K4-3B-75Ref.D-BS10s20-X Ref D 0.5167 0.2570 0.0023
498 K4-3B-75Ref.D-BS10s20-Y Ref D 0.4689 0.2502 0.0645
499 K4-3B-75Ref.D-BS10sYon-X | Ref D 0.5167 0.2598 0.0060
500 K4-3B-75Ref.D-BS10sYon-Y | Ref D 0.4685 0.2773 0.0018
501 K4-3B-75Ref.D-BS16520-X Ref D 0.4985 0.2682 0.0066
502 K4-3B-75Ref.D-BS16s20-Y Ref D 0.4500 0.2742 0.0308
503 K4-3B-75Ref.D-BS16sYon-X | Ref D 0.4985 0.2709 0.0023
504 K4-3B-75Ref.D-BS16sYon-Y | Ref D 0.4505 0.2898 0.0044
505 K4-3B-98Ref.D-BS16520-X Ref D 0.4516 0.4165 0.0303
506 K4-3B-98Ref.D-BS16s20-Y Ref D 0.3897 0.4428 0.0026
507 K4-3B-98Ref.D-BS16sYon-X | Ref D 0.4469 0.4272 0.0036
508 K4-3B-98Ref.D-BS16sYon-Y | Ref D 0.3892 0.4472 0.0092
509 K4-3B-98Ref.D-BS25520-X Ref D 0.4312 0.4489 0.0015
510 K4-3B-98Ref.D-BS25520-Y Ref D 0.3727 0.4640 0.0012
511 K4-3B-98Ref.D-BS25sYon-X | Ref D 0.4257 0.4313 0.0358
512 K4-3B-98Ref.D-BS25sYon-Y | Ref D 0.3730 0.4649 0.0001
513 K7-3B-75Ref.D-BS10s20-X Ref D 0.7641 0.1637 0.0005
514 K7-3B-75Ref.D-BS10s20-Y Ref D 0.7499 0.1872 0.0028
515 K7-3B-75Ref.D-BS10sYon-X | Ref D 0.7641 0.1649 0.0002
516 K7-3B-75Ref.D-BS10sYon-Y | Ref D 0.7499 0.1893 0.0010
517 K7-3B-75Ref.D-BS16520-X Ref D 0.7348 0.1693 0.0028
518 K7-3B-75Ref.D-BS16s20-Y Ref D 0.7187 0.1920 0.0077
519 K7-3B-75Ref.D-BS16sYon-X | Ref D 0.7348 0.1696 0.0025
520 K7-3B-75Ref.D-BS16sYon-Y | Ref D 0.7187 0.1905 0.0133
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
521 K7-3B-98Ref.D-BS16520-X Ref D 0.6385 0.2956 0.0411
522 K7-3B-98Ref.D-BS16520-Y Ref D 0.6296 0.3087 0.0524
523 K7-3B-98Ref.D-BS16sYon-X Ref D 0.6391 0.3042 0.0277
524 K7-3B-98Ref.D-BS16sYon-Y Ref D 0.6272 0.3100 0.0591
525 K7-3B-98Ref.D-BS25520-X Ref D 0.6087 0.3041 0.0512
526 K7-3B-98Ref.D-BS25520-Y Ref D 0.6001 0.3142 0.0622
527 K7-3B-98Ref.D-BS25sY0on-X Ref D 0.6076 0.3083 0.0508
528 K7-3B-98Ref.D-BS25sYon-Y Ref D 0.6013 0.3194 0.0628
529 K2-3B-75YKD.D-BS10s20-X YKD D 0.2890 0.4051 0.0100
530 K2-3B-75YKD.D-BS10s20-Y YKD D 0.2926 0.4211 0.0016
531 K2-3B-75YKD.D-BS10sYon-X | YKD D 0.2877 0.4043 0.0169
532 K2-3B-75YKD.D-BS10sYon-Y | YKD D 0.2926 0.4240 0.0093
533 K2-3B-75YKD.D-BS16520-X YKD D 0.2772 0.4252 0.0156
534 K2-3B-75YKD.D-BS16s20-Y YKD D 0.2825 0.4479 0.0018
535 K2-3B-75YKD.D-BS16sYon-X | YKD D 0.2738 0.4239 0.0173
536 K2-3B-75YKD.D-BS16sYon-Y | YKD D 0.2773 0.4524 0.0107
537 K2-3B-98YKD.D-BS16520-X YKD D 0.2391 0.6704 0.0358
538 K2-3B-98YKD.D-BS16s20-Y YKD D 0.2474 0.5977 0.0229
539 K2-3B-98YKD.D-BS16sYon-X | YKD D 0.2353 0.6596 0.0235
540 K2-3B-98YKD.D-BS16sYon-Y | YKD D 0.2498 0.5947 0.0362
541 K2-3B-98YKD.D-BS25s20-X YKD D 0.2251 0.6788 0.0131
542 K2-3B-98YKD.D-BS25s20-Y YKD D 0.2358 0.6101 0.0201
543 K2-3B-98YKD.D-BS25sYon-X | YKD D 0.2236 0.6720 0.0318
544 K2-3B-98YKD.D-BS25sYon-Y | YKD D 0.2362 0.5964 0.0425
545 K4-3B-75YKD.D-BS10s20-X YKD D 0.6431 0.1729 0.0025
546 K4-3B-75YKD.D-BS10s20-Y YKD D 0.6002 0.1837 0.0012
547 K4-3B-75YKD.D-BS10sYon-X | YKD D 0.6437 0.1866 0.0087
548 K4-3B-75YKD.D-BS10sYon-Y | YKD D 0.6025 0.1860 0.0033
549 K4-3B-75YKD.D-BS16s20-X YKD D 0.6147 0.1964 0.0072
550 K4-3B-75YKD.D-BS16s20-Y YKD D 0.5725 0.1969 0.0056
551 K4-3B-75YKD.D-BS16sYon-X | YKD D 0.6135 0.1944 0.0020
552 K4-3B-75YKD.D-BS16sYon-Y | YKD D 0.5758 0.2055 0.0006
553 K4-3B-98YKD.D-BS16s20-X YKD D 0.4602 0.3874 0.0283
554 K4-3B-98YKD.D-BS16s20-Y YKD D 0.4025 0.4063 0.0041
555 K4-3B-98YKD.D-BS16sYon-X | YKD D 0.4594 0.3966 0.0170
556 K4-3B-98YKD.D-BS16sYon-Y | YKD D 0.4041 0.4099 0.0002
557 K4-3B-98YKD.D-BS25s520-X YKD D 0.4385 0.4084 0.0205
558 K4-3B-98YKD.D-BS25s20-Y YKD D 0.3852 0.4257 0.0036
559 K4-3B-98YKD.D-BS25sYon-X | YKD D 0.4372 0.4104 0.0242
560 K4-3B-98YKD.D-BS25sYon-Y | YKD D 0.3860 0.4195 0.0117
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
561 K7-3B-75YKD.D-BS10s20-X YKD D 0.7575 0.1700 0.0508
562 K7-3B-75YKD.D-BS10s20-Y YKD D 0.7639 0.1718 0.0018
563 K7-3B-75YKD.D-BS10sYon-X | YKD D 0.7575 0.1571 0.0028
564 K7-3B-75YKD.D-BS10sYon-Y | YKD D 0.7639 0.1752 0.0028
565 K7-3B-75YKD.D-BS16s20-X YKD D 0.7250 0.1642 0.0014
566 K7-3B-75YKD.D-BS16s20-Y YKD D 0.7269 0.1847 0.0005
567 K7-3B-75YKD.D-BS16sYon-X | YKD D 0.7250 0.1652 0.0007
568 K7-3B-75YKD.D-BS16sYon-Y | YKD D 0.7269 0.1841 0.0029
569 K7-3B-98YKD.D-BS16s20-X YKD D 0.6431 0.2924 0.0274
570 K7-3B-98YKD.D-BS16s20-Y YKD D 0.6304 0.3021 0.0538
571 K7-3B-98YKD.D-BS16sYon-X | YKD D 0.6429 0.2956 0.0286
572 K7-3B-98YKD.D-BS16sYon-Y | YKD D 0.6317 0.3070 0.0544
573 K7-3B-98YKD.D-BS25520-X YKD D 0.6127 0.3013 0.0406
574 K7-3B-98YKD.D-BS25s520-Y YKD D 0.6007 0.3156 0.0601
575 K7-3B-98YKD.D-BS25sYon-X | YKD D 0.6117 0.3062 0.0381
576 K7-3B-98YKD.D-BS25sYon-Y | YKD D 0.6007 0.3169 0.0617
577 K2-3B-75YKH.D-BS10s20-X YKH D 0.3341 0.3714 0.0032
578 K2-3B-75YKH.D-BS10s20-Y YKH D 0.3468 0.3948 0.0012
579 K2-3B-75YKH.D-BS10sYon-X | YKH D 0.3237 0.3894 0.0005
580 K2-3B-75YKH.D-BS10sYon-Y | YKH D 0.3432 0.4123 0.0007
581 K2-3B-75YKH.D-BS16s20-X YKH D 0.3191 0.3948 0.0010
582 K2-3B-75YKH.D-BS16s20-Y YKH D 0.3283 0.4146 0.0061
583 K2-3B-75YKH.D-BS16sYon-X | YKH D 0.3191 0.3904 0.0084
584 K2-3B-75YKH.D-BS16sYon-Y | YKH D 0.3283 0.4255 0.0005
585 K2-3B-98YKH.D-BS16s20-X YKH D 0.2786 0.6358 0.0118
586 K2-3B-98YKH.D-BS16s20-Y YKH D 0.3015 0.5235 0.0174
587 K2-3B-98YKH.D-BS16sYon-X | YKH D 0.2786 0.6309 0.0001
588 K2-3B-98YKH.D-BS16sYon-Y | YKH D 0.2999 0.5123 0.0182
589 K2-3B-98YKH.D-BS25s20-X YKH D 0.2680 0.6467 0.0294
590 K2-3B-98YKH.D-BS25s20-Y YKH D 0.2803 0.5189 0.0302
591 K2-3B-98YKH.D-BS25sYon-X | YKH D 0.2680 0.6439 0.0077
592 K2-3B-98YKH.D-BS25sYon-Y | YKH D 0.2803 0.5117 0.0319
593 K4-3B-75YKH.D-BS10s20-X YKH D 0.6170 0.1978 0.0028
594 K4-3B-75YKH.D-BS10s20-Y YKH D 0.6873 0.1955 0.0006
595 K4-3B-75YKH.D-BS10sYon-X | YKH D 0.5153 0.2480 0.0250
596 K4-3B-75YKH.D-BS10sYon-Y | YKH D 0.6903 0.1947 0.0019
597 K4-3B-75YKH.D-BS16s20-X YKH D 0.7988 0.1775 0.0040
598 K4-3B-75YKH.D-BS16s20-Y YKH D 0.6694 0.2087 0.0005
599 K4-3B-75YKH.D-BS16sYon-X | YKH D 0.7988 0.1774 0.0178
600 K4-3B-75YKH.D-BS16sYon-Y | YKH D 0.6694 0.2088 0.0003
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
601 K4-3B-98YKH.D-BS16520-X YKH D 0.5362 0.3304 0.0351
602 K4-3B-98YKH.D-BS16s20-Y YKH D 0.4517 0.3670 0.0012
603 K4-3B-98YKH.D-BS16sYon-X YKH D 0.5346 0.3242 0.0450
604 K4-3B-98YKH.D-BS16sYon-Y YKH D 0.4530 0.3767 0.0003
605 K4-3B-98YKH.D-BS25520-X YKH D 0.5087 0.3425 0.0384
606 K4-3B-98YKH.D-BS25s520-Y YKH D 0.4334 0.3939 0.0013
607 K4-3B-98YKH.D-BS25sYon-X YKH D 0.5107 0.3462 0.0368
608 K4-3B-98YKH.D-BS25sYon-Y YKH D 0.4357 0.3915 0.0017
609 K7-3B-75YKH.D-BS10s20-X YKH D 0.8207 0.1360 0.0015
610 K7-3B-75YKH.D-BS10s20-Y YKH D 0.8309 0.1633 0.0011
611 K7-3B-75YKH.D-BS10sYon-X YKH D 0.8207 0.1437 0.0005
612 K7-3B-75YKH.D-BS10sYon-Y YKH D 0.8232 0.1652 0.0013
613 K7-3B-75YKH.D-BS16520-X YKH D 0.7861 0.1503 0.0025
614 K7-3B-75YKH.D-BS16520-Y YKH D 0.7709 0.1773 0.0011
615 K7-3B-75YKH.D-BS16sYon-X YKH D 0.7861 0.1511 0.0014
616 K7-3B-75YKH.D-BS16sYon-Y YKH D 0.7870 0.1753 0.0011
617 K7-3B-98YKH.D-BS16520-X YKH D 0.6954 0.2717 0.0021
618 K7-3B-98YKH.D-BS16520-Y YKH D 0.6699 0.2943 0.0345
619 K7-3B-98YKH.D-BS16sYon-X YKH D 0.6963 0.2748 0.0019
620 K7-3B-98YKH.D-BS16sYon-Y YKH D 0.6821 0.2801 0.0378
621 K7-3B-98YKH.D-BS25520-X YKH D 0.6634 0.2796 0.0166
622 K7-3B-98YKH.D-BS25s20-Y YKH D 0.6500 0.2864 0.0472
623 K7-3B-98YKH.D-BS25sYon-X YKH D 0.6637 0.2794 0.0239
624 K7-3B-98YKH.D-BS25sYon-Y YKH D 0.6477 0.2961 0.0325
625 K2-3B-75YKDH.D-BS10s20-X YKDH D 0.4069 0.2781 0.0065
626 K2-3B-75YKDH.D-BS10s20-Y YKDH D 0.4028 0.2996 0.0344
627 K2-3B-75YKDH.D-BS10sYon-X | YKDH D 0.4073 0.2830 0.0000
628 K2-3B-75YKDH.D-BS10sYon-Y | YKDH D 0.4068 0.3006 0.0215
629 K2-3B-75YKDH.D-BS16520-X YKDH D 0.3869 0.3059 0.0010
630 K2-3B-75YKDH.D-BS16s20-Y YKDH D 0.3823 0.3108 0.0268
631 K2-3B-75YKDH.D-BS16sYon-X | YKDH D 0.3869 0.2961 0.0036
632 K2-3B-75YKDH.D-BS16sYon-Y | YKDH D 0.3823 0.3076 0.0269
633 K2-3B-98YKDH.D-BS16s20-X YKDH D 0.3234 0.5332 0.0425
634 K2-3B-98YKDH.D-BS16s20-Y YKDH D 0.3411 0.4959 0.0272
635 K2-3B-98YKDH.D-BS16sYon-X | YKDH D 0.3235 0.5339 0.0117
636 K2-3B-98YKDH.D-BS16sYon-Y | YKDH D 0.3390 0.4791 0.0336
637 K2-3B-98YKDH.D-BS25520-X YKDH D 0.3082 0.5546 0.0236
638 K2-3B-98YKDH.D-BS25s520-Y YKDH D 0.3245 0.5024 0.0409
639 K2-3B-98YKDH.D-BS25sYon-X | YKDH D 0.3083 0.5426 0.0196
640 K2-3B-98YKDH.D-BS25sYon-Y | YKDH D 0.3244 0.4958 0.0314
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
641 K4-3B-75YKDH.D-BS10s20-X YKDH D 0.5409 0.2351 0.0148
642 K4-3B-75YKDH.D-BS10s20-Y YKDH D 0.4935 0.2186 0.0013
643 K4-3B-75YKDH.D-BS10sYon-X | YKDH D 0.5409 0.2250 0.0038
644 K4-3B-75YKDH.D-BS10sYon-Y | YKDH D 0.4935 0.2192 0.0013
645 K4-3B-75YKDH.D-BS16s20-X YKDH D 0.5163 0.2444 0.0018
646 K4-3B-75YKDH.D-BS16s20-Y YKDH D 0.4736 0.2431 0.0020
647 K4-3B-75YKDH.D-BS16sYon-X | YKDH D 0.5163 0.2457 0.0014
648 K4-3B-75YKDH.D-BS16sYon-Y | YKDH D 0.4736 0.2409 0.0025
649 K4-3B-98YKDH.D-BS16520-X YKDH D 0.5618 0.2904 0.0700
650 K4-3B-98YKDH.D-BS16s20-Y YKDH D 0.4855 0.3067 0.0472
651 K4-3B-98YKDH.D-BS16sYon-X | YKDH D 0.5595 0.2903 0.0727
652 K4-3B-98YKDH.D-BS16sYon-Y | YKDH D 0.4869 0.3138 0.0474
653 K4-3B-98YKDH.D-BS25520-X YKDH D 0.4689 0.3250 0.0507
654 K4-3B-98YKDH.D-BS25s520-Y YKDH D 0.4642 0.3297 0.0522
655 K4-3B-98YKDH.D-BS25sYon-X | YKDH D 0.5369 0.3288 0.0283
656 K4-3B-98YKDH.D-BS25sYon-Y | YKDH D 0.4631 0.3535 0.0018
657 K7-3B-75YKDH.D-BS10s20-X YKDH D 0.8479 0.1238 0.0019
658 K7-3B-75YKDH.D-BS10s20-Y YKDH D 0.8720 0.1314 0.0010
659 K7-3B-75YKDH.D-BS10sYon-X | YKDH D 0.8565 0.1393 0.0013
660 K7-3B-75YKDH.D-BS10sYon-Y | YKDH D 0.8594 0.1471 0.0015
661 K7-3B-75YKDH.D-BS16s20-X YKDH D 0.8198 0.1439 0.0018
662 K7-3B-75YKDH.D-BS16s20-Y YKDH D 0.8125 0.1551 0.0014
663 K7-3B-75YKDH.D-BS16sYon-X | YKDH D 0.8198 0.1443 0.0010
664 K7-3B-75YKDH.D-BS16sYon-Y | YKDH D 0.8125 0.1561 0.0014
665 K7-3B-98YKDH.D-BS16s20-X YKDH D 0.7124 0.2564 0.0157
666 K7-3B-98YKDH.D-BS16s20-Y YKDH D 0.6901 0.2711 0.0156
667 K7-3B-98YKDH.D-BS16sYon-X | YKDH D 0.7131 0.2597 0.0153
668 K7-3B-98YKDH.D-BS16sYon-Y | YKDH D 0.7011 0.2789 0.0131
669 K7-3B-98YKDH.D-BS25520-X YKDH D 0.6785 0.2622 0.0333
670 K7-3B-98YKDH.D-BS25s520-Y YKDH D 0.6574 0.2804 0.0335
671 K7-3B-98YKDH.D-BS25sYon-X | YKDH D 0.6889 0.2817 0.0016
672 K7-3B-98YKDH.D-BS25sYon-Y | YKDH D 0.6594 0.2820 0.0375
673 K2-3B-75KC20.D-BS10s20-X KC20 D 0.2784 0.4590 0.0017
674 K2-3B-75KC20.D-BS10s20-Y KC20 D 0.2642 0.4640 0.0041
675 K2-3B-75KC20.D-BS10sYon-X KC20 D 0.2784 0.4596 0.0003
676 K2-3B-75KC20.D-BS10sYon-Y KC20 D 0.2642 0.4670 0.0009
677 K2-3B-75KC20.D-BS16s20-X KC20 D 0.2720 0.4729 0.0001
678 K2-3B-75KC20.D-BS16s20-Y KC20 D 0.2508 0.4593 0.0515
679 K2-3B-75KC20.D-BS16sYon-X KC20 D 0.2722 0.4731 0.0017
680 K2-3B-75KC20.D-BS16sYon-Y KC20 D 0.2508 0.4640 0.0469
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
681 K2-3B-98KC20.D-BS16520-X KC20 D 0.2476 0.6179 0.1252
682 K2-3B-98KC20.D-BS16s520-Y KC20 D 0.2433 0.5646 0.1073
683 K2-3B-98KC20.D-BS16sYon-X | KC20 D 0.2504 0.6239 0.1209
684 K2-3B-98KC20.D-BS16sYon-Y | KC20 D 0.2433 0.5681 0.0959
685 K2-3B-98KC20.D-BS25520-X KC20 D 0.2371 0.6300 0.1415
686 K2-3B-98KC20.D-BS25s20-Y KC20 D 0.2346 0.5781 0.1098
687 K2-3B-98KC20.D-BS25sYon-X | KC20 D 0.2347 0.6172 0.1484
688 K2-3B-98KC20.D-BS25sYon-Y | KC20 D 0.2346 0.5774 0.1022
689 K4-3B-75KC20.D-BS10s20-X KC20 D 0.6761 0.1712 0.0086
690 K4-3B-75KC20.D-BS10s20-Y KC20 D 0.4940 0.2569 0.0035
691 K4-3B-75KC20.D-BS10sYon-X | KC20 D 0.6761 0.1715 0.0056
692 K4-3B-75KC20.D-BS10sYon-Y | KC20 D 0.4930 0.2626 0.0055
693 K4-3B-75KC20.D-BS16s20-X KC20 D 0.6382 0.1846 0.0005
694 K4-3B-75KC20.D-BS16s20-Y KC20 D 0.4751 0.2579 0.0029
695 K4-3B-75KC20.D-BS16sYon-X | KC20 D 0.6382 0.1741 0.0067
696 K4-3B-75KC20.D-BS16sYon-Y | KC20 D 0.4689 0.2609 0.0001
697 K4-3B-98KC20.D-BS16s20-X KC20 D 0.6052 0.2701 0.0199
698 K4-3B-98KC20.D-BS16s20-Y KC20 D 0.4087 0.3927 0.0486
699 K4-3B-98KC20.D-BS16sYon-X | KC20 D 0.6045 0.2738 0.0224
700 K4-3B-98KC20.D-BS16sYon-Y | KC20 D 0.4102 0.3992 0.0482
701 K4-3B-98KC20.D-BS25520-X KC20 D 0.5772 0.2796 0.0368
702 K4-3B-98KC20.D-BS25520-Y KC20 D 0.3921 0.4116 0.0514
703 K4-3B-98KC20.D-BS25sYon-X | KC20 D 0.5765 0.2834 0.0357
704 K4-3B-98KC20.D-BS25sYon-Y | KC20 D 0.3933 0.4101 0.0512
705 K7-3B-75KC20.D-BS10s20-X KC20 D 0.8079 0.1521 0.0030
706 K7-3B-75KC20.D-BS10s20-Y KC20 D 0.8529 0.1325 0.0025
707 K7-3B-75KC20.D-BS10sYon-X | KC20 D 0.8071 0.1556 0.0022
708 K7-3B-75KC20.D-BS10sYon-Y | KC20 D 0.8529 0.1348 0.0004
709 K7-3B-75KC20.D-BS16520-X KC20 D 0.7726 0.1612 0.0028
710 K7-3B-75KC20.D-BS16s520-Y KC20 D 0.8169 0.1403 0.0011
711 K7-3B-75KC20.D-BS16sYon-X | KC20 D 0.7727 0.1615 0.0023
712 K7-3B-75KC20.D-BS16sYon-Y | KC20 D 0.8169 0.1401 0.0014
713 K7-3B-98KC20.D-BS16520-X KC20 D 0.6428 0.3069 0.0363
714 K7-3B-98KC20.D-BS16s520-Y KC20 D 0.7426 0.2264 0.0272
715 K7-3B-98KC20.D-BS16sYon-X | KC20 D 0.6439 0.3045 0.0428
716 K7-3B-98KC20.D-BS16sYon-Y | KC20 D 0.7183 0.2444 0.0553
717 K7-3B-98KC20.D-BS25520-X KC20 D 0.6362 0.2926 0.0430
718 K7-3B-98KC20.D-BS25s20-Y KC20 D 0.7098 0.2364 0.0493
719 K7-3B-98KC20.D-BS25sYon-X | KC20 D 0.6130 0.3167 0.0442
720 K7-3B-98KC20.D-BS25sYon-Y | KC20 D 0.6777 0.2650 0.0496
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
721 K2-3B-75KC2B.D-BS10s20-X KC2B D 0.2690 0.4757 0.0436
722 K2-3B-75KC2B.D-BS10s20-Y KC2B D 0.2673 0.5039 0.0427
723 K2-3B-75KC2B.D-BS10sYon-X KC2B D 0.2690 0.4992 0.0007
724 K2-3B-75KC2B.D-BS10sYon-Y KC2B D 0.2673 0.5017 0.0422
725 K2-3B-75KC2B.D-BS16s20-X KC2B D 0.2553 0.4992 0.0311
726 K2-3B-75KC2B.D-BS16s20-Y KC2B D 0.2607 0.5247 0.0332
727 K2-3B-75KC2B.D-BS16sYon-X KC2B D 0.2617 0.4943 0.0419
728 K2-3B-75KC2B.D-BS16sYon-Y KC2B D 0.2670 0.5205 0.0330
729 K2-3B-98KC2B.D-BS16s20-X KC2B D 0.2273 0.7304 0.0275
730 K2-3B-98KC2B.D-BS16s20-Y KC2B D 0.2404 0.6452 0.0280
731 K2-3B-98KC2B.D-BS16sYon-X KC2B D 0.2311 0.7335 0.0384
732 K2-3B-98KC2B.D-BS16sYon--Y | KC2B D 0.2396 0.6722 0.0340
733 K2-3B-98KC2B.D-BS25520--X KC2B D 0.2204 0.6733 0.2029
734 K2-3B-98KC2B.D-BS25520--Y KC2B D 0.2285 0.6504 0.0541
735 K2-3B-98KC2B.D-BS25sYon--X | KC2B D 0.2217 0.7439 0.0377
736 K2-3B-98KC2B.D-BS25sYon--Y | KC2B D 0.2288 0.6405 0.0632
737 K4-3B-75KC2B.D-BS10s20-X KC2B D 0.5595 0.2296 0.0052
738 K4-3B-75KC2B.D-BS10s20-Y KC2B D 0.4998 0.2489 0.0030
739 K4-3B-75KC2B.D-BS10sYon-X KC2B D 0.5595 0.2329 0.0003
740 K4-3B-75KC2B.D-BS10sYon-Y KC2B D 0.5018 0.2565 0.0026
741 K4-3B-75KC2B.D-BS16s520-X KC2B D 0.5360 0.2414 0.0048
742 K4-3B-75KC2B.D-BS16s20-Y KC2B D 0.4824 0.2557 0.0033
743 K4-3B-75KC2B.D-BS16sYon-X KC2B D 0.5360 0.2423 0.0096
744 K4-3B-75KC2B.D-BS16sYon-Y KC2B D 0.4820 0.2586 0.0036
745 K4-3B-98KC2B.D-BS16s520-X KC2B D 0.4776 0.3651 0.0523
746 K4-3B-98KC2B.D-BS16s20-Y KC2B D 0.4143 0.3790 0.0458
747 K4-3B-98KC2B.D-BS16sYon-X KC2B D 0.4759 0.3712 0.0517
748 K4-3B-98KC2B.D-BS16sYon-Y KC2B D 0.4142 0.3909 0.0456
749 K4-3B-98KC2B.D-BS25520-X KC2B D 0.4554 0.3796 0.0858
750 K4-3B-98KC2B.D-BS25520-Y KC2B D 0.3921 0.4117 0.0481
751 K4-3B-98KC2B.D-BS25sYon-X KC2B D 0.4554 0.3761 0.0781
752 K4-3B-98KC2B.D-BS25sYon-Y KC2B D 0.3974 0.4054 0.0486
753 K7-3B-75KC2B.D-BS10s20-X KC2B D 0.8106 0.1467 0.0004
754 K7-3B-75KC2B.D-BS10s20-Y KC2B D 0.8357 0.1611 0.0015
755 K7-3B-75KC2B.D-BS10sYon-X KC2B D 0.8177 0.1488 0.0019
756 K7-3B-75KC2B.D-BS10sYon-Y KC2B D 0.8357 0.1679 0.0019
757 K7-3B-75KC2B.D-BS16s20-X KC2B D 0.7895 0.1549 0.0002
758 K7-3B-75KC2B.D-BS16s20-Y KC2B D 0.7724 0.1764 0.0010
759 K7-3B-75KC2B.D-BS16sYon-X KC2B D 0.7869 0.1550 0.0006
760 K7-3B-75KC2B.D-BS16sYon-Y KC2B D 0.7848 0.1761 0.0014
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
761 K7-3B-98KC2B.D-BS16s20-X KC2B D 0.6765 0.2697 0.0265
762 K7-3B-98KC2B.D-BS16s20-Y KC2B D 0.6509 0.2816 0.0393
763 K7-3B-98KC2B.D-BS16sYon-X KC2B D 0.6765 0.2730 0.0281
764 K7-3B-98KC2B.D-BS16sYon-Y KC2B D 0.6568 0.2899 0.0472
765 K7-3B-98KC2B.D-BS25520-X KC2B D 0.6449 0.2783 0.0416
766 K7-3B-98KC2B.D-BS25520-Y KC2B D 0.6194 0.3170 0.0177
767 K7-3B-98KC2B.D-BS25sYon-X KC2B D 0.6444 0.2819 0.0387
768 K7-3B-98KC2B.D-BS25sYon-Y KC2B D 0.6195 0.3161 0.0412
769 K2-3B-75KC10YK.D-BS10s20-X KC10YK D 0.3596 0.3690 0.0289
770 K2-3B-75KC10YK.D-BS10s20-Y KC10YK D 0.3566 0.3533 0.0209
771 K2-3B-75KC10YK.D-BS10sYon-X | KC10YK D 0.3572 0.3831 0.0018
772 K2-3B-75KC10YK.D-BS10sYon-Y | KC10YK D 0.3589 0.3510 0.0307
773 K2-3B-75KC10YK.D-BS16520-X KC10YK D 0.3449 0.3790 0.0325
774 K2-3B-75KC10YK.D-BS16520-Y KC10YK D 0.3459 0.3616 0.0215
775 K2-3B-75KC10YK.D-BS16sYon-X | KC10YK D 0.3447 0.3882 0.0017
776 K2-3B-75KC10YK.D-BS16sYon-Y | KC10YK D 0.3466 0.3703 0.0006
777 K2-3B-98KC10YK.D-BS16520-X KC10YK D 0.3045 0.5033 0.1103
778 K2-3B-98KC10YK.D-BS16520-Y KC10YK D 0.3215 0.4563 0.0787
779 K2-3B-98KC10YK.D-BS16sYon-X | KC10YK D 0.2975 0.5199 0.1105
780 K2-3B-98KC10YK.D-BS16sYon-Y | KC10YK D 0.3215 0.4547 0.0719
781 K2-3B-98KC10YK.D-BS25520-X KC10YK D 0.2859 0.5163 0.1234
782 K2-3B-98KC10YK.D-BS25520-Y KC10YK D 0.3112 0.4755 0.0762
783 K2-3B-98KC10YK.D-BS25sYon-X | KC10YK D 0.2861 0.5177 0.1211
784 K2-3B-98KC10YK.D-BS25sYon-Y | KC10YK D 0.3074 0.4654 0.0756
785 K4-3B-75KC10YK.D-BS10s20-X KC10YK D 0.7499 0.1452 0.0171
786 K4-3B-75KC10YK.D-BS10s20-Y KC10YK D 0.5806 0.2191 0.0090
787 K4-3B-75KC10YK.D-BS10sYon-X | KC10YK D 0.7499 0.1553 0.0071
788 K4-3B-75KC10YK.D-BS10sYon-Y | KC10YK D 0.5808 0.2163 0.0049
789 K4-3B-75KC10YK.D-BS16520-X KC10YK D 0.7175 0.1585 0.0087
790 K4-3B-75KC10YK.D-BS16s20-Y KC10YK D 0.5554 0.2258 0.0083
791 K4-3B-75KC10YK.D-BS16sYon-X | KC10YK D 0.7175 0.1587 0.0088
792 K4-3B-75KC10YK.D-BS16sYon-Y | KC10YK D 0.5568 0.2228 0.0068
793 K4-3B-98KC10YK.D-BS16520-X KC10YK D 0.6606 0.2441 0.0591
794 K4-3B-98KC10YK.D-BS16s20-Y KC10YK D 0.4815 0.3686 0.0503
795 K4-3B-98KC10YK.D-BS16sYon-X | KC10YK D 0.6582 0.2585 0.0054
796 K4-3B-98KC10YK.D-BS16sYon-Y | KC10YK D 0.4836 0.3735 0.0476
797 K4-3B-98KC10YK.D-BS25520-X KC10YK D 0.6314 0.2574 0.0594
798 K4-3B-98KC10YK.D-BS25520-Y KC10YK D 0.4621 0.3850 0.0533
799 K4-3B-98KC10YK.D-BS25sYon-X | KC10YK D 0.6313 0.2572 0.0601
800 K4-3B-98KC10YK.D-BS25sYon-Y | KC10YK D 0.4682 0.3939 0.0445
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
801 K7-3B-75KC10YK.D-BS10s20-X KC10YK D 0.8685 0.1337 0.0005
802 K7-3B-75KC10YK.D-BS10s20-Y KC10YK D 0.9038 0.1191 0.0031
803 K7-3B-75KC10YK.D-BS10sYon-X | KC10YK D 0.8685 0.1408 0.0021
804 K7-3B-75KC10YK.D-BS10sYon-Y | KC10YK D 0.9038 0.1250 0.0033
805 K7-3B-75KC10YK.D-BS16s20-X KC10YK D 0.8317 0.1478 0.0020
806 K7-3B-75KC10YK.D-BS16s20-Y KC10YK D 0.8645 0.1323 0.0011
807 K7-3B-75KC10YK.D-BS16sYon-X | KC10YK D 0.8317 0.1486 0.0006
808 K7-3B-75KC10YK.D-BS16sYon-Y | KC10YK D 0.8645 0.1327 0.0021
809 K7-3B-98KC10YK.D-BS16520-X KC10YK D 0.7246 0.2834 0.0044
810 K7-3B-98KC10YK.D-BS16s20-Y KC10YK D 0.7625 0.2386 0.0024
811 K7-3B-98KC10YK.D-BS16sYon-X | KC10YK D 0.7245 0.2886 0.0036
812 K7-3B-98KC10YK.D-BS16sYon-Y | KC10YK D 0.7662 0.2506 0.0008
813 K7-3B-98KC10YK.D-BS25520-X KC10YK D 0.6909 0.2999 0.0076
814 K7-3B-98KC10YK.D-BS25520-Y KC10YK D 0.7287 0.2577 0.0111
815 K7-3B-98KC10YK.D-BS25sYon-X | KC10YK D 0.6897 0.3062 0.0080
816 K7-3B-98KC10YK.D-BS25sYon-Y | KC10YK D 0.7302 0.2675 0.0081
817 K2-3B-75KC1B.D-BS10s20-X KC1B D 0.2639 0.4992 0.0090
818 K2-3B-75KC1B.D-BS10s20-Y KC1B D 0.2622 0.4873 0.0006
819 K2-3B-75KC1B.D-BS10sYon-X KC1B D 0.2670 0.4948 0.0055
820 K2-3B-75KC1B.D-BS10sYon-Y KC1B D 0.2623 0.4495 0.0303
821 K2-3B-75KC1B.D-BS16s20-X KC1B D 0.2535 0.5138 0.0280
822 K2-3B-75KC1B.D-BS16s20-Y KC1B D 0.2539 0.4781 0.0497
823 K2-3B-75KC1B.D-BS16sYon-X KC1B D 0.2461 0.5156 0.0376
824 K2-3B-75KC1B.D-BS16sYon-Y KC1B D 0.2539 0.4632 0.0525
825 K2-3B-98KC1B.D-BS16s20-X KC1B D 0.2272 0.6543 0.1408
826 K2-3B-98KC1B.D-BS16s20-Y KC1B D 0.2402 0.6259 0.0365
827 K2-3B-98KC1B.D-BS16sYon-X KC1B D 0.2210 0.6550 0.1227
828 K2-3B-98KC1B.D-BS16sYon-Y KC1B D 0.2283 0.6048 0.0435
829 K2-3B-98KC1B.D-BS25520-X KC1B D 0.2193 0.6680 0.1336
830 K2-3B-98KC1B.D-BS25s20-Y KC1B D 0.2259 0.6241 0.0360
831 K2-3B-98KC1B.D-BS25sYon-X KC1B D 0.2194 0.6605 0.1468
832 K2-3B-98KC1B.D-BS25sYon-Y KC1B D 0.2259 0.6109 0.0572
833 K4-3B-75KC1B.D-BS10s20-X KC1B D 0.5595 0.2282 0.0065
834 K4-3B-75KC1B.D-BS10s20-Y KC1B D 0.4934 0.2433 0.0021
835 K4-3B-75KC1B.D-BS10sYon-X KC1B D 0.5612 0.2272 0.0056
836 K4-3B-75KC1B.D-BS10sYon-Y KC1B D 0.4900 0.2561 0.0032
837 K4-3B-75KC1B.D-BS16s20-X KC1B D 0.5354 0.2363 0.0070
838 K4-3B-75KC1B.D-BS16s20-Y KC1B D 0.4733 0.2625 0.0041
839 K4-3B-75KC1B.D-BS16sYon-X KC1B D 0.4743 0.2607 0.0043
840 K4-3B-75KC1B.D-BS16sYon-Y KC1B D 0.4741 0.2613 0.0050
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
841 K4-3B-98KC1B.D-BS16s20-X KC1B D 0.4652 0.3900 0.0361
842 K4-3B-98KC1B.D-BS16s20-Y KC1B D 0.4037 0.4087 0.0499
843 K4-3B-98KC1B.D-BS16sYon-X KC1B D 0.4697 0.3967 0.0324
844 K4-3B-98KC1B.D-BS16sYon-Y KC1B D 0.4069 0.4158 0.0466
845 K4-3B-98KC1B.D-BS25520-X KC1B D 0.4471 0.3925 0.0762
846 K4-3B-98KC1B.D-BS25s20-Y KC1B D 0.3891 0.4281 0.0514
847 K4-3B-98KC1B.D-BS25sYon-X KC1B D 0.4473 0.3926 0.0764
848 K4-3B-98KC1B.D-BS25sYon-Y KC1B D 0.3927 0.4188 0.0500
849 K7-3B-75KC1B.D-BS10s20-X KC1B D 0.8329 0.1393 0.0027
850 K7-3B-75KC1B.D-BS10s20-Y KC1B D 0.8290 0.1623 0.0029
851 K7-3B-75KC1B.D-BS10sYon-X KC1B D 0.8330 0.1443 0.0002
852 K7-3B-75KC1B.D-BS10sYon-Y KC1B D 0.8242 0.1686 0.0007
853 K7-3B-75KC1B.D-BS16s20-X KC1B D 0.7983 0.1487 0.0020
854 K7-3B-75KC1B.D-BS16s20-Y KC1B D 0.7863 0.1727 0.0004
855 K7-3B-75KC1B.D-BS16sYon-X KC1B D 0.7960 0.1483 0.0010
856 K7-3B-75KC1B.D-BS16sYon-Y KC1B D 0.8075 0.1729 0.0002
857 K7-3B-98KC1B.D-BS16s20-X KC1B D 0.6674 0.2802 0.0193
858 K7-3B-98KC1B.D-BS16s20-Y KC1B D 0.6423 0.2898 0.0399
859 K7-3B-98KC1B.D-BS16sYon-X KC1B D 0.6671 0.2817 0.0265
860 K7-3B-98KC1B.D-BS16sYon-Y KC1B D 0.6482 0.2911 0.0606
861 K7-3B-98KC1B.D-BS25520-X KC1B D 0.6359 0.2857 0.0431
862 K7-3B-98KC1B.D-BS25520-Y KC1B D 0.6133 0.2977 0.0611
863 K7-3B-98KC1B.D-BS25sYon-X KC1B D 0.6351 0.2912 0.0393
864 K7-3B-98KC1B.D-BS25sYon-Y KC1B D 0.6201 0.3042 0.0657
865 K2-3B-75KC1BYK.D-BS10s20-X KC1BYK D 0.3830 0.3748 0.0022
866 K2-3B-75KC1BYK.D-BS10s20-Y KC1BYK D 0.3943 0.3548 0.0229
867 K2-3B-75KC1BYK.D-BS10sYon-X | KC1BYK D 0.3798 0.3857 0.0121
868 K2-3B-75KC1BYK.D-BS10sYon-Y | KC1BYK D 0.3938 0.3673 0.0170
869 K2-3B-75KC1BYK.D-BS16s20-X KC1BYK D 0.3641 0.3984 0.0059
870 K2-3B-75KC1BYK.D-BS16s20-Y KC1BYK D 0.3735 0.3834 0.0085
871 K2-3B-75KC1BYK.D-BS16sYon-X | KC1BYK D 0.3654 0.3439 0.0011
872 K2-3B-75KC1BYK.D-BS16sYon-Y | KC1BYK D 0.3669 0.3722 0.0007
873 K2-3B-98KC1BYK.D-BS16s20-X KC1BYK D 0.3324 0.5105 0.1037
874 K2-3B-98KC1BYK.D-BS16s20-Y KC1BYK D 0.3441 0.4697 0.0724
875 K2-3B-98KC1BYK.D-BS16sYon-X | KC1BYK D 0.3325 0.5125 0.1041
876 K2-3B-98KC1BYK.D-BS16sYon-Y | KC1BYK D 0.3441 0.4678 0.0655
877 K2-3B-98KC1BYK.D-BS25520-X KC1BYK D 0.3165 0.5152 0.1121
878 K2-3B-98KC1BYK.D-BS25s520-Y KC1BYK D 0.3297 0.4825 0.0747
879 K2-3B-98KC1BYK.D-BS25sYon-X | KC1BYK D 0.3167 0.5154 0.1103
880 K2-3B-98KC1BYK.D-BS25sYon-Y | KC1BYK D 0.3297 0.4788 0.0674
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip Duvar | Period | Dayanim Kh/K
881 K4-3B-75KC1BYK.D-BS10s20-X KC1BYK D 0.6617 0.1671 0.0011
882 K4-3B-75KC1BYK.D-BS10s20-Y KC1BYK D 0.7250 0.1442 0.0029
883 K4-3B-75KC1BYK.D-BS10sYon-X | KC1BYK D 0.6591 0.1818 0.0002
884 K4-3B-75KC1BYK.D-BS10sYon-Y | KC1BYK D 0.5795 0.1892 0.0004
885 K4-3B-75KC1BYK.D-BS16s20-X KC1BYK D 0.6333 0.1739 0.0104
886 K4-3B-75KC1BYK.D-BS16520-Y KC1BYK D 0.5629 0.2039 0.0016
887 K4-3B-75KC1BYK.D-BS16sYon-X | KC1BYK D 0.6401 0.1878 0.0009
888 K4-3B-75KC1BYK.D-BS16sYon-Y | KC1BYK D 0.5608 0.2108 0.0030
889 K4-3B-98KC1BYK.D-BS16520-X KC1BYK D 0.5683 0.2998 0.0699
890 K4-3B-98KC1BYK.D-BS16s20-Y KC1BYK D 0.4871 0.3240 0.0413
891 K4-3B-98KC1BYK.D-BS16sYon-X | KC1BYK D 0.5589 0.3205 0.0101
892 K4-3B-98KC1BYK.D-BS16sYon-Y | KC1BYK D 0.4811 0.3430 0.0085
893 K4-3B-98KC1BYK.D-BS25520-X KC1BYK D 0.5422 0.3111 0.0714
894 K4-3B-98KC1BYK.D-BS25520-Y KC1BYK D 0.4662 0.3376 0.0416
895 K4-3B-98KC1BYK.D-BS25sYon-X | KC1BYK D 0.5477 0.3160 0.0726
896 K4-3B-98KC1BYK.D-BS25sYon-Y | KC1BYK D 0.4750 0.3449 0.0395
897 K7-3B-75KC1BYK.D-BS10s20-X KC1BYK D 0.9092 0.1137 0.0021
898 K7-3B-75KC1BYK.D-BS10s20-Y KC1BYK D 0.9376 0.1457 0.0012
899 K7-3B-75KC1BYK.D-BS10sYon-X | KC1BYK D 0.9092 0.1237 0.0006
900 K7-3B-75KC1BYK.D-BS10sYon-Y | KC1BYK D 0.9529 0.1387 0.0023
901 K7-3B-75KC1BYK.D-BS16s20-X KC1BYK D 0.8718 0.1299 0.0002
902 K7-3B-75KC1BYK.D-BS16s20-Y KC1BYK D 0.8724 0.1456 0.0057
903 K7-3B-75KC1BYK.D-BS16sYon-X | KC1BYK D 0.8721 0.1300 0.0032
904 K7-3B-75KC1BYK.D-BS16sYon-Y | KC1BYK D 0.8727 0.1580 0.0336
905 K7-3B-98KC1BYK.D-BS16s20-X KC1BYK D 0.7432 0.2456 0.0006
906 K7-3B-98KC1BYK.D-BS16s20-Y KC1BYK D 0.7163 0.2514 0.0162
907 K7-3B-98KC1BYK.D-BS16sYon-X | KC1BYK D 0.7425 0.2462 0.0100
908 K7-3B-98KC1BYK.D-BS16sYon-Y | KC1BYK D 0.7255 0.2594 0.0255
909 K7-3B-98KC1BYK.D-BS25520-X KC1BYK D 0.7076 0.2548 0.0145
910 K7-3B-98KC1BYK.D-BS25s20-Y KC1BYK D 0.6857 0.2645 0.0339
911 K7-3B-98KC1BYK.D-BS25sYon-X | KC1BYK D 0.7076 0.2557 0.0180
912 K7-3B-98KC1BYK.D-BS25sYon-Y | KC1BYK D 0.6901 0.2676 0.0385
913 K2-3B-75KC10.D-BS10s20-X KC10 D 0.2649 0.4648 0.0521
914 K2-3B-75KC10.D-BS10s20-Y KC10 D 0.2710 0.4672 0.0067
915 K2-3B-75KC10.D-BS10sYon-X KC10 D 0.2641 0.4595 0.0535
916 K2-3B-75KC10.D-BS10sYon-Y KC10 D 0.2713 0.4562 0.0185
917 K2-3B-75KC10.D-BS16520-X KC10 D 0.2589 0.4869 0.0070
918 K2-3B-75KC10.D-BS16s20-Y KC10 D 0.2584 0.4773 0.0034
919 K2-3B-75KC10.D-BS16sYon-X KC10 D 0.2606 0.4852 0.0015
920 K2-3B-75KC10.D-BS16sYon-Y KC10 D 0.2564 0.4860 0.0051
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Tablo 1.A (Devam): Tek Serbeslik Dereceli Sistemlerin Ozellikleri

Sira Model Adi Tip | Duvar | Period | Dayanim Kh/K
921 K2-3B-98KC10.D-BS16520-X KC10 D 0.2354 0.6626 0.0319
922 K2-3B-98KC10.D-BS16s20-Y KC10 D 0.2399 0.6144 0.0370
923 K2-3B-98KC10.D-BS16sYon-X | KC10 D 0.2287 0.6671 0.0262
924 K2-3B-98KC10.D-BS16sYon-Y | KC10 D 0.2399 0.6076 0.0432
925 K2-3B-98KC10.D-BS25520-X KC10 D 0.2250 0.6868 0.0158
926 K2-3B-98KC10.D-BS25s20-Y KC10 D 0.2335 0.6407 0.0209
927 K2-3B-98KC10.D-BS25sYon-X | KC10 D 0.2205 0.6849 0.0293
928 K2-3B-98KC10.D-BS25sYon-Y | KC10 D 0.2335 0.6249 0.0364
929 K4-3B-75KC10.D-BS10s20-X KC10 D 0.6326 0.1882 0.0010
930 K4-3B-75KC10.D-BS10s20-Y KC10 D 0.4867 0.2337 0.0311
931 K4-3B-75KC10.D-BS10sYon-X | KC10 D 0.6326 0.1876 0.0058
932 K4-3B-75KC10.D-BS10sYon-Y | KC10 D 0.4868 0.2478 0.0035
933 K4-3B-75KC10.D-BS16s20-X KC10 D 0.6047 0.1909 0.0251
934 K4-3B-75KC10.D-BS16s20-Y KC10 D 0.4745 0.2630 0.0043
935 K4-3B-75KC10.D-BS16sYon-X | KC10 D 0.6047 0.2001 0.0024
936 K4-3B-75KC10.D-BS16sYon-Y | KC10 D 0.4746 0.2623 0.0061
937 K4-3B-98KC10.D-BS16s20-X KC10 D 0.5499 0.3056 0.0306
938 K4-3B-98KC10.D-BS16s20-Y KC10 D 0.4063 0.3987 0.0477
939 K4-3B-98KC10.D-BS16sYon-X | KC10 D 0.5498 0.3109 0.0282
940 K4-3B-98KC10.D-BS16sYon-Y | KC10 D 0.4061 0.4032 0.0481
941 K4-3B-98KC10.D-BS25520-X KC10 D 0.5234 0.3174 0.0452
942 K4-3B-98KC10.D-BS25520-Y KC10 D 0.3896 0.4244 0.0513
943 K4-3B-98KC10.D-BS25sYon-X | KC10 D 0.5254 0.3260 0.0346
944 K4-3B-98KC10.D-BS25sYon-Y | KC10 D 0.3901 0.4222 0.0504
945 K7-3B-75KC10.D-BS10s20-X KC10 D 0.7966 0.1602 0.0028
946 K7-3B-75KC10.D-BS10s20-Y KC10 D 0.8231 0.1467 0.0020
947 K7-3B-75KC10.D-BS10sYon-X | KC10 D 0.7966 0.1620 0.0031
948 K7-3B-75KC10.D-BS10sYon-Y | KC10 D 0.8231 0.1480 0.0032
949 K7-3B-75KC10.D-BS16520-X KC10 D 0.7629 0.1673 0.0042
950 K7-3B-75KC10.D-BS16s20-Y KC10 D 0.7875 0.1543 0.0026
951 K7-3B-75KC10.D-BS16sYon-X | KC10 D 0.7629 0.1664 0.0071
952 K7-3B-75KC10.D-BS16sYon-Y | KC10 D 0.7875 0.1555 0.0008
953 K7-3B-98KC10.D-BS16520-X KC10 D 0.6596 0.2986 0.0355
954 K7-3B-98KC10.D-BS16s520-Y KC10 D 0.6892 0.2562 0.0220
955 K7-3B-98KC10.D-BS16sYon-X | KC10 D 0.6597 0.2970 0.0510
956 K7-3B-98KC10.D-BS16sYon-Y | KC10 D 0.6961 0.2609 0.0401
957 K7-3B-98KC10.D-BS25520-X KC10 D 0.6292 0.3061 0.0539
958 K7-3B-98KC10.D-BS25s20-Y KC10 D 0.6623 0.2699 0.0370
959 K7-3B-98KC10.D-BS25sYon-X | KC10 D 0.6271 0.3097 0.0538
960 K7-3B-98KC10.D-BS25sYon-Y | KC10 D 0.6640 0.2733 0.0458
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Tablo 1.B: PGA ortalamasi 0.2g i¢in kullanilan ivme kayitlari

S;Il;)a Deprem Tarih Bilesen [Zgl (cﬁlg/:n) (Z;iﬁl;?l
1 Kocaeli, Turkey |17.08.1999 | AMBARLI 090 0.184 | 33.2 D
2 Loma Prieta 18.10.1989 | REDWOOD CITY 0.22 34.3 D
3 Anza 02.25.1980 | ANZA/PPT135 0.131 5.1 A
4 Chi-Chi, Taiwan |20.09.1999 | CHICHI/CHY(010-N 0.173 | 219 B
5 Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCU046-W 0.133 | 39.8 B
6 Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCUQ55-N 0.201 | 515 C
7 Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCUO059-N 0.172 | 56.2 C
8 Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCU101-W 0.202 | 67.9 C
9 Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCU116-N 0.148 | 45.30 B
10 | Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCU117-N 0.12 54.4 D
11 | Chi-Chi, Taiwan |20.09.1999 | CHICHI/TCU128-W 0.139 73 B
12 |N.Calhf 06.07.1975 | CPM120 0.179 4.9 A
13 |Imperial Valley ]15.10.1979 | IMPVALL/BRA225 0.16 35.9 C
14 | Imperial Valley ]15.10.1979 | IMPVALL/ECCO002 0.213 | 37.5 C
15 |Imperial Valley ]15.10.1979 | IMPVALL/ELC3-140 | 0.266 | 46.8 D
16 |Irpinia, Italy 23.11.1980 | IRP/STUO00 0.251 37 A
17 | Kobe 16.01.1995 | KOBE/SHI000 0.243 | 37.8 C
18 |Kocaeli, Turkey [17.08.1999 | KOCAELI/AMBO000 0.218 | 17.70 B
19 | Kocaeli, Turkey [17.08.1999 | KOCAELI/AMBO090 0.149 | 395 B
20 | Kocaeli, Turkey [17.08.1999 | KOCAELI/GBZ000 0.244 | 50.3 A
21 | Kocaeli, Turkey [17.08.1999 | KOCAELI/GBZ270 0.137 | 29.7 A
22 | Kocaeli, Turkey |17.08.1999 | KOCAELI/1ZM090 0.22 29.8 A
23 | Kocaeli, Turkey |17.08.1999 | KOCAELI/1ZM180 0.152 | 22.6 A
24 | Landers 28.06.1992 | LANDERS/DSP000 0.171 | 20.2 C
25 | Landers 28.06.1992 | LANDERS/JOS090 0.284 | 43.2 B
26 | Landers 28.06.1992 | LANDERS/YER270 0.245 | 515 C
27 | Loma Prieta 18.10.1989 | LOMAP/A02043 0.274 | 53.6 D
28 | Loma Prieta 18.10.1989 | LOMAP/CLD285 0.179 | 22.6 C
29 | Loma Prieta 18.10.1989 | LOMAP/G01000 0.2877 | 22.12 A
30 |Loma Prieta 18.10.1989 | LOMAP/HCH180 0.215 45 C
31 |Loma Prieta 18.10.1989 | LOMAP/HSP090 0.177 | 29.1 B
32 | Loma Prieta 18.10.1989 | LOMAP/TRI090 0.159 | 32.8 D
33 | Morgan Hill 24.04.1984 | MORGAN/AND340 0.289 | 27.6 B
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34 | Northridge 17.01.1994 | NORTHR/CHL160 0.185 | 27.1 B
35 | Northridge 17.01.1994 | NORTHR/CWC270 0271 | 22.2 B
36 | Northridge 17.01.1994 | NORTHR/WIL180 0.245 | 335 C
37 |N.Palm Springs |08.07.1986 | PALMSPR/MVH135 | 0.205 | 40.9 C
38 | San Fernando 09.02.1971 | SFERN/ORR291 0.268 25.9 B
39 | Spitak, Armenia |07.12.1988 | SPITAK/GUKO000 0.199 | 28.6 C
Superstitn Hills
40 |(B) 24.11.1987 | SUPERST/IVW360 0.207 | 345 C
41 | Kern County 21.07.1952 | TAF111 0.178 | 17.5 B
42 | Westmorland 26.04.1981 | WESTMORL/PTS315 | 0.155 26.6 C
43 | Westmorland 26.04.1981 | WESTMORL/WLF225| 0.199 | 16.40 D
44 | Westmorland 26.04.1981 | WESTMORL/WLF315| 0.176 | 12.30 D
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Tablo 2.B: PGA ortalamasi 0.4g i¢in kullanilan ivme kayitlar

Sl\l;;)a Deprem Tarih Bilesen lzg;‘ (ch;lg/:n) (Z;iﬁll;z
1 Imperial Valley 15.10.1979 IMPVALL140 0.499 | 47.27 D
2 Chi-Chi, Taiwan | 20.09.1999 CHICHI/CHY101-W | 0.353 | 70.60 C
3 Chi-Chi, Taiwan | 20.09.1999 CHICHI/TCU045-W | 0.474 | 36.70 B
4 Chi-Chi, Taiwan | 20.09.1999 CHICHI/TCU067-N | 0.325 | 66.60 B
5 Chi-Chi, Taiwan | 20.09.1999 CHICHI/TCU072-N | 0.400 | 56.30 B
6 Chi-Chi, Taiwan | 20.09.1999 CHICHI/WGK-N 0.484 | 74.40 C
7 Coyote Lake 06.08.1979 COYOTELK/G06230 | 0.434 | 49.20 B
8 Duzce, Turkey 12.11.1999 DUZCE/DZC180 0.348 | 60.00 C
9 Erzincan, Turkey | 13.03.1992 ERZIKAN/ERZ-EW | 0.496 | 64.30 C
10 Friuli, Italy 06.05.1976 FRIULI/A-TMZ270 | 0.315 | 30.80 B
11 Imperial Valley 15.10.1979 IMPVALL/E11230 0.380 | 42.10 D
12 Imperial Valley 15.10.1979 IMPVALL/ELC2-140 | 0.433 | 43.31 D
13 Imperial Valley 15.10.1979 IMPVALL/ELC4-230 | 0.360 | 76.60 C
14 Imperial Valley 15.10.1979 IMPVALL/ELC5-140 | 0.519 | 46.90 C
15 Imperial Valley 15.10.1979 IMPVALL/ELC6-140 | 0.410 | 64.90 C
16 Imperial Valley 15.10.1979 IMPVALL/EMOO000 | 0.314 | 71.70 D
17 Irpinia, Italy 23.11.1980 IRP/STU270 0.401 | 59.02 A
18 Kobe 16.01.1995 KOBE/KAKO090 0.345 | 27.60 C
19 Kobe 16.01.1995 KOBE/NIS000 0.509 | 37.30 B
20 Kocaeli, Turkey 17.08.1999 KOCAELI/DZC180 | 0.312 | 58.80 C
21 Kocaeli, Turkey 17.08.1999 KOCAELI/GBZ000 | 0.305 | 62.88 A
22 Kocaeli, Turkey 17.08.1999 KOCAELI/SKR090 | 0.376 | 79.50 B
23 Kocaeli, Turkey 17.08.1999 KOCAELI/YAR330 | 0.349 | 62.10 C
24 Landers 28.06.1992 LANDERS/CLVTR | 0.417 | 42.30 C
25 Loma Prieta 18.10.1989 LOMAP/BRNO00O 0.453 | 51.30 B
26 Loma Prieta 18.10.1989 LOMAP/BRN090 0.501 | 44.60 B
27 Loma Prieta 18.10.1989 LOMAP/CAPQ90 0.443 | 29.30 C
28 Loma Prieta 18.10.1989 LOMAP/G01000 0.411 | 31.60 A
29 Loma Prieta 18.10.1989 LOMAP/G01090 0.473 | 33.90 A
30 Loma Prieta 18.10.1989 LOMAP/G03090 0.367 | 44.70 C
31 Loma Prieta 18.10.1989 LOMAP/GGV067 0.357 | 28.60 A
32 Loma Prieta 18.10.1989 LOMAP/GGV337 0.325 | 22.30 A
33 Loma Prieta 18.10.1989 LOMAP/HSP000 0.371 | 62.40 B
34 Loma Prieta 18.10.1989 LOMAP/SARQ90 0.329 | 27.90 D
35 Loma Prieta 18.10.1989 LOMAP/SFO090 0.324 | 42.60 B
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36 Morgan Hill 24.04.1984 MORGAN/AND250 | 0.423 | 25.30 B
37 Morgan Hill 24.04.1984 MORGAN/HAL240 | 0.312 | 39.40 C
38 Northridge 17.01.1994 NORTHR/CNP106 | 0.356 | 32.10 C
39 Northridge 17.01.1994 NORTHR/LDMO064 0.511 | 63.70 B
40 Northridge 17.01.1994 NORTHR/LDM334 0.349 | 50.80 B
41 Northridge 17.01.1994 NORTHR/LOS000 0.410 | 43.00 C
42 Northridge 17.01.1994 NORTHR/LOS270 0.482 | 45.10 C
43 Northridge 17.01.1994 NORTHR/PAC175 0.498 | 54.72 A
44 Northridge 17.01.1994 NORTHR/PAC265 | 0.434 | 31.30 A
45 Northridge 17.01.1994 NORTHR/PKC360 | 0.433 | 51.50 B
46 Northridge 17.01.1994 NORTHR/SCR090 0.388 | 38.00 B
47 Parkfield 28.06.1966 PARKF/C02065 0.476 | 75.10 D
48 Parkfield 28.06.1966 PARKF/CHO355 0.367 | 21.80 C
49 Parkfield 28.06.1966 PARKF/TMB205 0.357 | 21.50 B
50 San Fernando 02.09.1971 SFERN/ORRO021 0.324 | 15.60 B
Superstitn
51 Hills(B) 24.11.1987 SUPERST/ELC000 | 0.358 | 46.40 D
Superstitn
52 Hills(B) 24.11.1987 SUPERST/POE270 0.446 | 35.70 C
53 Tabas, Iran 16.09.1978 TABAS/DAY-TR 0.406 | 26.50 B
54 Westmorland 26.04.1981 |WESTMORL/WSM090| 0.412 | 48.70 D
55 | Whittier Narrows | 01.10.1987 WHITTIER/ALH180 | 0.333 | 22.00 B
56 | Whittier Narrows | 01.10.1987 WHITTIER/EJS048 0.426 | 38.10 C
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Tablo 3.B: PGA ortalamasi 0.6g i¢in kullanilan ivme kayitlar

Sl\l;;)a Deprem Tarih Bilesen lzg;‘ (c&g/:n) (Z;iﬁlél:l
1 Cape Mendocino | 25.04.1992 |CAPEMEND/PET090 | 0.662 | 89.70 B
2 Cape Mendocino | 25.04.1992 |CAPEMEND/RIO360 | 0.549 42.1 C
3 Chi-Chi, Taiwan 20.09.1999 |CHICHI/TCUO065-N 0.603 78.8 C
4 Chi-Chi, Taiwan 20.09.1999 |CHICHI/TCUQ74-W | 0.597 73.3 B
5 Coalinga 02.05.1983 | COALINGA/PLEQO45 | 0.592 60.2 C
6 Coalinga 02.05.1983 | COALINGA/PLE135 | 0.551 36.4 C
7 Duzce, Turkey 12.11.1999 |DUZCE/BOL000 0.728 56.4 C
8 Duzce, Turkey 12.11.1999 |DUZCE/DZC270 0.535 | 83.50 C
9 Gazli, USSR 17.05.1976 | GAZLI/KAR090 0.718 71.6 B
10 |Imperial Valley 15.10.1979 |IMPVALL/ELC5-140 | 0.519 46.9 C
11 |Imperial Valley 15.10.1979 |IMPVALL/SAH270 0.506 30.9 C
12 | Kobe 16.01.1995 | KOBE/KJM090 0.599 74.3 C
13 | Kobe 16.01.1995 | KOBE/NIS000 0.509 37.3 B
14 | Kobe 16.01.1995 | KOBE/TAZ090 0.694 | 85.30 C
15 |Loma Prieta 18.10.1989 |LOMAP/G03000 0.555 35.7 C
16 | Morgan Hill 24.04.1984 | MORGAN/CYC195 0.711 51.6 B
17 | Northridge 17.01.1994 |NORTHR/MUL279 0.516 62.8 C
18 | Northridge 17.01.1994 | NORTHR/NEWQ090 0.583 75.5 C
19 | Northridge 17.01.1994 |NORTHR/ORR090 0.568 52.1 B
20 | Northridge 17.01.1994 |NORTHR/ORR360 0.514 52.2 B
21 | Northridge 17.01.1994 |NORTHR/PAR--L 0.657 75.2 C
22 | N. Palm Springs 08.07.1986 |PALMSPR/NPS210 0.594 73.3 C
23 | N. Palm Springs 08.07.1986 |PALMSPR/NPS300 0.694 33.8 C

Superstitn Hills
24 | (B) 24.11.1987 |SUPERST/SUP045 0.682 32.5 B
25 | Victoria, Mexico | 09.06.1980 |VICT/CPE315 0.587 19.9 B
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