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MEYDANLARI INSAATLARINA ILiSKIN
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Amac ve kapsam

MADDE 1 — (1) Bu Yonetmeligin amaci, Tiirkiye’de yeni yapilacak, biiytitiilecek,
degistirilecek kiyi-liman, demiryolu ve hava meydani yapilarinin depreme dayanikli tasarimi
ve bu tiir mevcut yapilarin deprem performanslarinin degerlendirilmesi i¢in gerekli kurallar
ve minimum kosullar1 diizenlemektir.

(2) Bu Yonetmelik, 6/3/2006 tarihli ve 26100 sayili Resmi Gazete’de yayimlanan
Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmeligin kiyt ve liman yapilari,
demiryolu kopriileri ve hava meydani yapilar1 hususlarinda tamamlayicisi niteligindedir.

Dayanak

MADDE 2 - (1) Bu Yonetmelik, 9/4/1987 tarihli ve 3348 sayil1 Ulastirma Bakanliginin
Teskilat ve Gorevleri Hakkinda Kanunun 9 uncu maddesi hiikmiine dayanilarak
hazirlanmastir.

Uygulanacak Esaslar

MADDE 3 - (1) Kiyi-liman yapilari, demiryolu yapilar1 ve hava meydani yapilarinin
depreme dayanikli tasarimi ve deprem performanslarinin degerlendirilmesi i¢in bu
Yonetmeligin ekinde yer alan Kiy1 ve Liman Yapilari, Demiryollari, Hava Meydanlari
Ingaatlarina Iliskin Deprem Teknik Esaslar1 uygulanir.

(2) Kiy1 ve Liman Yapilar1, Demiryollari, Hava Meydanlar Insaatlarina Iliskin Deprem
Teknik Esaslari; Ulastirma Bakanligi tarafindan yayimlanan "Kiyr Yapilari ve Limanlar
Planlama ve Tasarim Teknik Esaslar1", "Demiryollar1 Planlama ve Tasarim Teknik Esaslar1",
"Hava Meydanlar1 Planlama ve Tasarim Teknik Esaslar1" ve "Geoteknik Tasarim Esaslar1" ile
birlikte kullanilir.

Yiiriirlik

MADDE 4 — (1) Bu Yonetmelik 1/9/2008 tarihinde yiiriirliige girer.

Yiiriitme

MADDE 5 — (1) Bu Yonetmelik hiikiimlerini Ulagtirma Bakani yiiriitiir.
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BIiRINCIi BOLUM
GENEL ESASLAR

1.1. KAPSAM VE GENEL YAKLASIM
1.1.1. KAPSAM

Bu Esaslar; yeni yapilacak, biiyiiltillecek, degistirilecek kiyi-liman, demiryolu ve hava
meydan1 yapilarinin depreme dayanikli tasarimi ve bu tlir mevcut yapilarin deprem
performanslarinin degerlendirilmesi i¢in uygulanir.

1.1.2. GENEL YAKLASIM: PERFORMANSA GORE TASARIM

Bu Esaslar, deprem etkileri altinda temel ilke olarak performansa gére tasarimi esas alir. Bu
tasarim yaklagiminda, belirli diizeylerdeki deprem yer hareketleri altinda tasiyici sistem
elemanlarinda olusabilecek hasar sayisal olarak tahmin edilir ve bu hasarin her bir elemanda
kabul edilebilir hasar limitlerinin altinda kalip kalmadig1 kontrol edilir. Kabul edilebilir hasar
limitleri, gesitli deprem diizeylerinde yap1 i¢in Ongoriilen performans hedefleri ile uyumlu
olacak sekilde tanimlanir. Eleman diizeyinde hesaplanmas1 6ngdriilen deprem hasari, siddetli
depremlerde genel olarak dogrusal elastik smirlar Gtesinde meydana nonlineer
deformasyonlara kars1 geldiginden performansa gore tasarim yaklasimi, dogrusal olmayan
(nonlineer) analiz yontemleri ve sekildegistirmeye (deformasyona) gore tasarim kavrami ile
dogrudan iligkilidir. Esaslarda, hasarin siirlt olmasimin 6ngoriildiigii performans hedefleri
icin, geleneksel dayanmima gére tasarim ilkesi cercevesinde dogrusal (lineer) analiz
yontemlerinin kullanilmasina da izin verilmektedir.

1.2. DEPREM ETKIiSiNiN TANIMLANMASI
1.2.1. DEPREM DUZEYLERI

Bu Esaslar; kapsamindaki yapilarin performansa gore tasariminda esas alinacak deprem
diizeyleri asagida tanimlanmistir.

1.2.1.1. (D1) Deprem Diizeyi

Bu deprem diizeyi, Esaslar kapsamindaki yapilarin servis Omiirleri boyunca meydana
gelebilmesi olasilig1 fazla olan, goreli olarak sik ancak siddeti ¢ok yiiksek olmayan deprem
yer hareketlerini ifade etmektedir. (D1) diizeyindeki depremin 50 yilda asilma olasilig1 %50,
buna kars1 gelen doniis periyodu ise 72 yildir.

1.2.1.2. (D2) Deprem Diizeyi

Bu deprem diizeyi, Esaslar kapsamindaki yapilarin servis Omiirleri boyunca meydana
gelebilmesi olasilig1 ¢ok fazla olmayan, seyrek ancak siddetli deprem yer hareketlerini ifade
etmektedir. (D2) diizeyindeki depremin 50 yilda asilma olasilig1 %10, buna kars1 gelen doniis
periyodu ise 475 yildir.



1.2.1.3. (D3) Deprem Diizeyi

Bu deprem diizeyi, Esaslar kapsamindaki yapilarin maruz kalabilecegi en siddetli deprem yer
hareketini ifade etmektedir. (D3) diizeyindeki bu cok seyrek depremin 50 yilda asilma
olasilig1 %2, buna kars1 gelen doniis periyodu ise 2475 yildir.

1.2.2. DEPREM TASARIM SPEKTRUMLARI

1.2.2.1 — (D1), (D2) ve (D3) Deprem Diizeyleri icin kisa dogal titresim periyodu (0.2 saniye)
ve 1.0 saniyelik dogal titresim periyoduna karsi gelen spektral ivme degerleri (sirasi ile Ss ve
S1), referans olarak alinan B Zemin Sinifi i¢cin Ek A’da verilmistir. Diger zemin siniflari i¢in,

ayni dogal titresim periyodlarina karsi gelen spektral ivme degerleri Sms ve Swi asagida
verilen denklemler kullanilarak hesaplanacaktir.
Swus = F, xS,
M > (1.1)
Sw = F, x5,

F, ve F, parametreleri, sirasi ile, Tablo 1.1 ve Tablo 1.2°te tanimlanmistir. Bu tablolarda
gosterilen zemin siniflar1 Ek B’de tanimlanmistir.

1.2.2.2 — Deprem tasarim spektrumlari, agagidaki sekilde tanimlanacaktir (Sekil 1.1):

S.(T) =048y + 0.6%T (T, <T)
Sae(T)stS (TOSTSTS)
S (1.2)
Sae(T)=%1 (Is<T<Tp)
Svi T
Sae(T)=% (T.<T)

Uzun periyod bolgesine gegis periyodu 77 =12 s alinacaktir. Spektrum kose periyotlart 7, ve
Ts ise asagidaki sekilde tanimlanir:

SMI

Ty= ; T, =027, (1.3)
MS

Tablo 1.1. Kisa periyod zemin katsayis1 F,

. Kisa Periyod Spektral Ivmesi (2)*
Zemin Smiftt e 5 [ Ss =050 | Ss=0.75 | Ss=1.0 | 85> 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F D D 5 D D
* Bkz. EK B

“Ss’in ara degerleri i¢in lineer interpolasyon yapilacaktir.
® Sahaya 6zel geoteknik inceleme ve dinamik zemin davranis analizi yapilacaktr.




Tablo 1.2. 1.0 s periyodu zemin katsayis1 F,

. 1.0 sn periyodunda Spektral Ivme (g)°
Zemin Sufi® e 07T 85,2020 | 8,=03 | S,=04 | 5,505
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F b b b b b
* Bkz. EK B

*§1’in ara degerleri i¢in lineer interpolasyon yapilacaktir.
b Sahaya 6zel geoteknik inceleme ve dinamik zemin davranis analizi yapilacaktir.

Smi
0.45us

v

To Ts 1.0 Ty T

Sekil 1.1

1.2.3. ESDEGER DEPREM iVMESi KATSAYILARI

(D1) ve (D2) deprem diizeylerinde statik-esdeger dinamik zemin basinci ile su basincinin
hesabinda gbzoniine alinacak olan esdeger deprem ivmesi katsayilari, etkin yer ivmesi
katsayilar1 cinsinden hesaplanacaktir. Asagida Denk.(1.4) ve Denk.(1.5)’de yer alan A4,y ve
Ay etkin yer ivmesi katsayilari, Denk.(1.2) ile tanimlanan tasarim spektrumlarinda 7= 0 s
periyoduna kars1 gelen spektral ivmenin (0.4Sus) yergekimi ivmesine bdliinmesi ile elde
edilir.

1.2.3.1. (D1) Deprem Diizeyi icin Esdeger Deprem ivmesi Katsayisi

(D1) deprem diizeyi icin Esdeger Deprem Ivmesi Katsayis1 k, asagidaki sekilde
tanimlanacaktir:

k, = (2/3) 4, (1.4)

Burada 4, , (D1) diizeyindeki depremin etkin yer ivmesi katsayisidir.



1.2.3.2. (D2) Deprem Diizeyi Icin Esdeger Deprem Ivmesi Katsayisi

(D2) deprem diizeyi igin Esdeger Deprem Ivmesi Katsayis1 k, asagidaki sekilde
tanimlanacaktir:
ke, = A4, (45, <0.20)

1.5
ky = (173) 4, (4, > 0.20) (15)

Burada 4, , (D2) diizeyindeki depremin etkin yer ivmesi katsayisidir.
1.2.4. ZAMAN TANIM ALANINDA DEPREM ETKIiSi

1.2.4.1 — Zaman tanim alaninda yapilacak analizlerde, asagida verilen 6zelliklere sahip ii¢
adet ivme kaydi secilerek, bunlarla yapilacak analizlerden elde edilen en elverigsiz
buyiiklikler (ic kuvvet, yerdegistirme ve sekildegistirme) veya yedi adet ivme kaydi
secilerek, bunlarla yapilacak analizlerden elde edilen ortalama biiyiikliikler tasarima esas
bliytikliikler olarak alinir.

1.2.4.2 — Kullanilacak ivme kayitlar1 deprem biiytikliigii (manyitiid), fay mesafesi ve kaynak
mekanizmas1 bakimindan g6z oniine alinan en biiyiikk depremi kontrol eden parametrelerle
uyum ic¢inde olmalidir. Elastik davranis spektrumu ile uyumlu yapay ivme kayitlar
tiretilebilir.

1.2.4.3 — Yer hareketleri dizisi, %5 soniimlii davranig spektrumlarinin 0.27 ile 1.57 arasindaki
degerlerinin ortalamast yapinin bulundugu lokasyona ait tasarim spektrumunundan daha
diisiik olmayacak sekilde olgeklendirilecektir. Burada 7 yapinin incelenen dogrultudaki
birinci dogal periyodudur.

1.2.4.4 — Yapay olarak iiretilmeleri halinde, ivme kayitlarinin stasyoner kisminin siiresi en az
10 sn. olmalidir.

1.2.4.5 — Yeterli sayida uygun yer hareketi kaydinin bulunamamasi halinde gerekli sayiya
ulagsmak amaciyla uygun bir sekilde simiile edilmis yer hareketleri kullanilmalidir. Yapay
(simiile edilmis) ivme kayd1 dizisi agagidaki kurallara uygun olmalidir:

(a) Her bir ivme kaydindan hesaplanan 0 saniye periyodundaki spektral tepkilerin ortalamasi
referans ivmeden diisiik olmamalidir.

(b) Tiim ivme kayitlar1 kullanilarak hesaplanan %35 soniimlii elastik davranis spektrumlarinin
her bir periyoddaki ortalama degeri, hedeflenen %5 sontimlii elastik davranis spektrumunun
o periyottaki degerinin %90’indan diisiik olmamalidir.

(¢) Bir deprem kaydinin genliginin £0.05g’yi ilk ve son olarak astig1 iki nokta arasinda kalan
stire, yapmin birinci dogal titresim periyodunun 5 katindan ve 15 saniyeden daha kisa
olmamalidir.



1.3. STATIK-ESDEGER DINAMIiK ZEMIN BASINCI, SU BASINCI VE EK SU
KUTLESI

1.3.1. SIMGELER

c = Zeminin kohezyonu

H = Rihtim 6niinde deniz derinligi

h; = Yiizeyden itibaren j’inci zemin tabakasinin kalinlig:

Kiia = Yiizeyden itibaren i’inci kohezyonsuz zemin tabakasinda dinamik aktif basing
katsay1s1

K,is = Ylizeyden itibaren i’inci kohezyonsuz zemin tabakasinda statik aktif basing katsayisi

K,i: = Yiizeyden itibaren 1’inci kohezyonsuz zemin tabakasinda toplam aktif basing katsayisi

Kyi.q = Yiizeyden itibaren 1’inci kohezyonsuz zemin tabakasinda dinamik pasif basing
katsayis1

K,is = Yizeyden itibaren 1’inci kohezyonsuz zemin tabakasinda statik pasif basing katsayisi

K,ir = Yizeyden itibaren 1’inci kohezyonsuz zemin tabakasinda toplam pasif basing

katsayisi
kn = Esdeger deprem ivmesi katsayis1 (kuruda)
ky' = Esdeger deprem ivmesi katsayisi (su altinda)
my = Ayak veya kaziklarda gbzoniine alinacak ek su kiitlesi
N  =Zemin tabakalariin toplam sayis1

ND = Yiizeyden itibaren kurudaki zemin tabakalarinin sayisi

Paid = Yiizeyden itibaren i’inci kohezyonsuz zemin tabakasinin tabaninda dinamik aktif
basing

Dpid = Yluzeyden itibaren 1’inci kohezyonsuz zemin tabakasimnin tabaninda dinamik pasif
basing

Py, 4 = Statik-esdeger dinamik su basuncinin bileskesi

Pwa = Statik-esdeger dinamik su basunci

y = Su derinligi

q¢o = Diizgiin yayil1 ek hareketli yiik (siirsarj)

o = Duvar-zemin arakesitinin diiseyle aktif veya pasif basing tarafina dogru yaptigi ag1

B = Aktif veya pasif basing tarafindaki zemin yiizeyinin yatayla yukariya dogru yaptigi
SeV acisl

) = Zeminle duvar arasindaki siirtlinme agis1

¢i = Kohezyonsuz zeminde (i)’inci tabakanin igsel siirtiinme agis1

vi = Kurudaki j’inci zemin tabakasinin birim hacim agirhig

Yoj = Su altindaki j’inci zemin tabakasinin birim hacim agirligt (yp; = Vs — Yw)

Ysi = Suya doygun j’inci zemin tabakasinin birim hacim agirlig

Yw = Suyun birim hacim agirlig1

Gi = Kohezyonlu zeminde (1)’inci tabakanin gé¢me yiizeyini tanimlayan aci

A = Toplam aktif ve pasif basing katsayilarinin hesabinda esdeger deprem ivmesi

katsayisina bagli olarak hesaplanan ag1
1.3.2. STATIK-ESDEGER DINAMIK ZEMiN BASINCI
Deprem etkisi altinda, agirlik tipi ve palplansh rihtim duvarlarmin arkasindaki tabakali

zeminde esas alinacak statik-esdeger dinamik zemin basinci, kurudaki zemin tabakalar1 ve su
altindaki zemin tabakalari i¢in ayr1 ayr1 olmak tizere 1.3.2.1 ve 1.3.2.2°de tanimlanmistir.



1.3.2.1. Tamamen Kuruda Olan Zemin Tabakalarinda Zemin Basinci

1.3.2.1.1 — Kohezyonsuz ve tamamen kuruda olan, yiizeyden itibaren (i)’inci zemin
tabakasinin tabaninda esas alinacak statik-esdeger dinamik aktif zemin basinci p,; 4 ile pasif
zemin basinci ppiqg Denk.(1.6) ile tanimlanmistir. Her bir tabaka boyunca zemin basincinin
degisimi dogrusaldir.

i g, COSQL
e h)) + =2 —— |cosa
Paia = Kaig L% i) cos(a—P)
J (1.6)
i q, cosa.
K. ' h ) + _fo """ cosa
ppl,d pid |:J§ (YJ J) COS(OL - B) i

Statik aktif ve pasif zemin basinglari, 1.3.2.3.3’e gore elde edilen statik aktif basing katsayisi
K.is ve statik pasif basing katsayis1 Kpi’nin, Denk.(1.6)’da K, 4 ve Kpi¢'nin yerine konmasi
ile elde edilir.

1.3.2.1.2 — Kohezyonlu ve tamamen kuruda olan, yiizeyden itibaren (i)’inci zemin tabakasinin
tabaninda esas alinacak statik-esdeger dinamik aktif zemin basinci p,; 4 ile pasif zemin basinci
Dpi.d Denk.(1.7) ile tanimlanmustir.

Al d 1
Puig = tanc {zmhj) + qo} - 2{ _ 1}

tanC,; | j=I sin2(,;

1.7)
ppi,d =0

Burada, (1)’inci tabakanin go¢me yiizeyini tanimlayan C,; acis1 Denk.(1.8) ile tanimlanmustir:

Ca =tan“\/ 1 - tan’{i(vjhp + 2%} (1.8)
2¢ | j=1

Statik aktif ve pasif zemin basinglar1 ise Denk.(1.9) ile hesaplanacaktir.

M_.

Pais ~ (thJ) +4q,— 2c

—.
[
—_

(1.9)

M-

ppi,s = (YJ h]) T4, Tt 2c

o
Il
—_

Negatif aktif zemin basinci elde edilmesi durumunda, zemin basinci sifira esit alinacaktir.

1.3.2.1.3 — Tamamen kuruda olan zemin tabakalar1 i¢in, Denk.(1.7), Denk.(1.8) ve
Denk.(1.16)’da deprem etkisini temsil eden A agis1 Denk.(1.10) ile hesaplanacaktir.

A=tan"' k, (1.10)

Burada kp, 1.2.3’de tanimlanan esdeger deprem ivmesi katsayisidir.



1.3.2.2. Su Diizeyinin Altinda Olan Zemin Tabakalarinda Zemin Basinci

1.3.2.2.1 — Kohezyonsuz zeminlerde su diizeyinin altinda, yiizeyden itibaren (i)’inci zemin
tabakasinin tabaninda esas alinacak statik-esdeger dinamik aktif zemin basinci p,; 4 ile pasif
zemin basinci pgi ¢ Denk.(1.11) ile tanimlanmastir.

, cosal |
Daig = ald[Z(YJh )+ Z (ijh )+ m cosa
- 1.11)
, cosal
ppi,d p1d|:z (YJ h ) + z (ij h ) m— CoSa

Statik aktif ve pasif zemin basinglari, 1.3.2.3.3’¢ gore elde edilen statik aktif basing katsayisi
Kais ve statik pasif basing katsayis1 K s’nin, Denk.(1.11)’de K, 4 ve Kpiq’nin yerine konmasi
ile elde edilir.

1.3.2.2.2 — Kohezyonlu zeminlerde su diizeyinin altinda, yiizeyden itibaren (i)’inci zemin
tabakasinin tabaninda esas alinacak statik-esdeger dinamik aktif zemin basinci p,; 4 ile pasif
zemin basinci pgi ¢ Denk.(1.12) ile tanimlanmistir.

1 1}
sin2C,; (1.12)

A
Daid = ttanc {Z(vjh)+ Z (ijh)+qo} 2{

Dpia =0

(1)’inci tabakanin gogme ylizeyini tanimlayan C,; agist Denk.(1.13) ile tanimlanmigtir:

L, =tan” \/1 ~ %{Z( h;) * Z (Crehy) =+ 2%} (1.13)

Statik aktif ve pasif zemin basinglar1 ise Denk.(1.14) ile hesaplanacaktir.

ND i
Pais = 2 (O0ih) + 2 (yyhy) +q,— 2
= j=ND+1
(1.14)

ND i
DPpis = 2 (0jhy) + X (yyihy) + g+ 2¢
=1 =ND+1
Negatif aktif zemin basinci elde edilmesi durumunda, zemin basinci sifira esit alinacaktir.

1.3.2.2.3 — Su altinda olan zemin tabakalar1 i¢in, bosluk suyunun zemin danecikleri ile birlikte
hareket ettigi varsayimina gore, Denk.(1.12), Denk.(1.13) ve Denk.(1.16)’da deprem etkisini
temsil eden A acis1 Denk.(1.15) ile hesaplanacaktir:

ND N
2(vjhy) + X (vghy) + g,
A=tan"! k : ko= JND+ k 1.15
k) + X (yh) + g,
=1 j=ND+1

Burada £y, 1.2.3’de tanimlanan esdeger deprem ivmesi katsayisidir.



1.3.2.3. Kohezyonsuz Zeminlerde Aktif ve Pasif Basin¢ Katsayilar

1.3.2.3.1 - Kohezyonsuz zeminlerde yiizeyden itibaren (i)’inci kohezyonsuz zemin
tabakasinin tabaninda, statik zemin basinci ile depremden olusan ek dinamik zemin basincinin
toplamin1 hesaplamak i¢in kullanilacak Toplam Aktif Basing Katsayisi K,y ve Toplam Pasif
Basing Katsayisi Ky, Denk.(1.16) ile tanimlanmistir:

K = cosz((pi -A—a) _1 N \/sin((pi +9) sin(¢; —X—B)} -
M cosh cos’al cos(O+a+A) cos(0+a +2A) cos(a—f)
B (1.16)
_ efrra) [ \/sin((pi +3) sing, —X+B)} B
P Cosh cos’a cos(@—a+A) | cos(0—a+A) cos(a—P)

1.3.2.3.2 — Zeminin su altinda veya suya doygun olmasi durumunda, zeminle duvar arasindaki
strtlinme acist olarak Denk.(1.16)’da 6 yerine &/2 gozdniine alinacaktir. Pasif basing
durumunda siirtlinme ag1s1 negatif olarak hesaba katilacaktir.

1.3.2.3.3 — Sadece depremden olusan dinamik aktif basing katsayisi K,iq ve dinamik pasif
basing katsayis1 K ¢ , Denk.(1.17) ile belirlenir.

1.17)
Kpi,d = Kpi,t - Kpi,s

Denk.(1.17)’de yer alan statik aktif basing katsayisi K, ve statik pasif basing katsayist K,
Denk.(1.16)’da A =0 konularak elde edilir.

1.3.3. STATIK-ESDEGER DINAMIK SU BASINCI

1.3.3.1 — Agirlik tipi ve palplangli rihtim duvarlarinin 6niindeki deniz suyunun, denize dogru
emme etkisi olarak gdzoniine alinacak olan statik-esdeger dinamik su basinci, Denk.(1.18) ile
belirlenecektir:

7
Pua= g Y Hy (1.18)

1.3.3.2 — Denk.(1.18)’in su derinligince entegre edilmesi ile, bileske statik-esdeger dinamik
su kuvveti ve bileskenin su yiizeyinden itibaren derinligi Denk.(1.19)’da verildigi sekilde elde
edilir:

7

3
Py 4= T kv, H* ; hy 4= ?H 1.19)

1.3.4. EK SU KUTLESI

Su i¢indeki kaziklarda ve koprii ayaklarinda, elemanin kendi kiitlesine ve kutu kesit
durumunda kesitin i¢inde alinacak su kiitlesine ek olarak, kazik-su ve ayak-su eylemsizlik
etkilesimi baglaminda gdzoniine alinacak ek su kiitlesi’ne iliskin bagintilar asagida verilmistir:



1.3.4.1 — Yarigap1 » olan dairesel kesitli elemanda g6zoniine alinacak ek su kiitlesi Denk.
(1.20) ile verilmistir.

my, =p,wr (1.20)

1.3.4.2 — x deprem dogrultuna dik dogrultudaki yarigapt ay olan elips kesitli elemanda
g6zoOniine alinacak ek su kiitlesi Denk. (1.21) ile verilmistir.

_ 2
my = pwﬂ:a

2 (1.21)

1.3.4.3 — x deprem dogrultuna dik dogrultudaki boyutu 2a, olan dikdortgen kesitli elemanda
(diger boyutu 2ay) gbézoniine alinacak ek su kiitlesi Denk. (1.22) ile verilmistir.

my =p,nka; (1.22)

k katsayisi, Tablo 1.3’de verilmistir:

Tablo 1.3. Dikdortgen kesitli ayaklarda ek su kiitlesi

icin k sekil katsayisi
ay / ax k
0.1 2.23
0.2 1.98
0.5 1.70
1.0 1.51
2.0 1.36
5.0 1.21
10.0 1.14
o0 1.00

1.4. BINALARIN VE BiNA TURU YAPILARIN TASARIMI VE
DEGERLENDIRILMESI

Limanlarda, demiryolu tesislerinde ve hava meydanlarinda yer alan binalarin ve bina tiirii
yapilarin depreme dayanikli tasarimi ile mevcutlarinin deprem performanslarinin belirlenmesi
i¢in Bayindirlik ve iskan Bakanligi tarafindan yaymnlanan Deprem Bolgelerinde Yapilacak
Binalar Hakkinda Yonetmelik (DBYBHY) hiikiimleri uygulanacaktir. Ancak, (D2) Deprem
Diizeyi i¢in 1.2.2°de verilen spektral ivmelerin (DBYBHY)’e gore daha elverigsiz olmasi
durumunda, yeni yapilacak binalarin tasariminda bu ivmeler kullanilacaktir. 1.2.1°de
tanimlanan ve Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik’te de yer alan
her iic deprem diizeyi i¢in de gecerli olmak tiizere, 1.2.2°de verilen spektral ivmelerin
(DBYBHY)’e gore daha elverissiz olmast durumunda, mevcut binalarin deprem
performanslarinin  degerlendirilmesinde de bu ivmeler kullanilacaktir. Performans
degerlendirme analizlerinde, Deprem Bolgelerinde Yapilacak Binalar Hakkinda
Yonetmelik’te de yer alan nonlineer yontemlerin kullanimi tercih edilmelidir.



IKiNCi BOLUM
KIYI VE LIMAN YAPILARININ DEPREM ETKIiSi ALTINDA
TASARIM ESASLARI

2.1. GENEL HUKUMLER
2.1.1. KAPSAM VE TANIMLAR

Bu Esaslar kapsaminda ele alinan kiyr ve liman yapilari, agirlik tipi ve palplansh rihtim
duvarlari ile kazikli rihtim ve iskelelerden olusmaktadir.

2.1.1.1. Agirhk Tipi ve Palplansh Rihtim Duvarlan

2.1.1.1.1 — Agirlik tipi rihtim duvarlari; betonarme keson tiirii duvarlar, betonarme payandali-
payandasiz L duvarlar, dolu tip bloklu duvarlar, hiicre tipi beton bloklu duvarlar, yerinde
dokme beton duvarlar olarak siniflandirilirlar.

2.1.1.1.2 — Palplansh rihtim duvarlari; ankrajsiz ve ankrajli duvarlar, platformlu duvarlar ve
palplanstan veya celik levhadan yapilma hiicre tipi duvarlar olarak siniflandirilirlar.

2.1.1.2. Kazikh Rihtim ve iskeleler

2.1.1.2.1 — Kazikli rihtimlar, tek taraftan gemi yanasmasina olanak saglayan, arkadaki zemin
dolgunun kaziklarin arasindan denize dogru sev olusturdugu, ancak tabliyeye dogrudan yiik
aktarmadig sistemlerdir.

2.1.1.2.1 — Kazikli iskeleler, iki veya daha ¢ok taraftan gemi yanasmasina olanak saglayan
bagimsiz sistemlerdir.

2.1.2. KIYI VE LIMAN YAPILARININ DEPREM PERFORMANSI BAKIMINDAN
SINIFLANDIRILMASI

Kiy1 ve liman yapilari; 6ngoriilen deprem performansina, kullanim amacina ve sahip oldugu
Ooneme gore asagidaki sekilde siniflandirilacaktir.

2.1.2.1. Ozel Yapilar

Ozel sinifa giren kiy1 ve liman yapilar1 asagidaki sekilde gruplandirilmistir:

(a) Deprem sonrasinda acil yardim ve kurtarma amaci ile hemen kullanilmas1 gereken yapilar
(b) Toksik, parlayici ve patlayici 6zellikleri olan maddeler ile ilgili yapilar

2.1.2.2. Normal Yapilar

Normal sinifa giren kiy1 ve liman yapilar asagidaki sekilde gruplandirilmistir:

(a) Can ve mal kaybinin 6nlenmesi gereken yapilar
(b) Ekonomik veya sosyal bakimdan 6nemli olan yapilar
(c) Deprem sonrasinda onarim ve giiglendirmesi zor ve zaman kaybina neden olacak yapilar
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2.1.2.3. Basit Yapilar

Basit sinifa giren kiy1 ve liman yapilar1 asagidaki sekilde gruplandirilmistir:

(a) Ozel Simif ve Normal Smif’taki yapilarin disinda kalan daha az énemli yapilar
(b) Onemsiz Smifi’ndaki yapilarin disinda kalan yapilar

2.1.2.4. Onemsiz Yapilar

Onemsiz smifina giren kiy1 ve liman yapilari asagidaki sekilde gruplandirilmugtir:

(a) Kolaylikla yeniden yapilabilecek yapilar,
(b) ileri derecede hasar gérmesi bile can giivenligini tehlikeye atmayan yapilar
(c) Gegici yapilar

2.1.3. KIYI VE LIMAN YAPILARI iCIN TANIMLANAN PERFORMANS
DUZEYLERI

Kiy1 ve liman yapilarinin performans diizeyleri, deprem etkisi altinda meydana gelmesi
beklenen hasarlara bagli olarak asagida tanimlanmistir. Bu performans diizeyleri i¢in kabul
edilebilir hasar limitleri, her bir yap1 tipi veya elemant i¢in ayri ayr1 ve sayisal olarak
tanimlanacaktir.

2.1.3.1. Minimum Hasar Performans Diizeyi (MH)

Minimum Hasar Performans Diizeyi, kiy1 ve liman yapilarinda ve bunlar1 olusturan
elemanlarda deprem etkisi ile hi¢ hasar meydana gelmemesi veya meydana gelecek yapisal
hasarin ¢ok smirli olmast durumunu tanimlayan performans diizeyidir. Bu durumda liman
operasyonu kesintisiz olarak devam eder veya meydana gelebilecek aksamalar birkac giin
icinde kolayca giderilebilecek diizeyde kalir.

2.1.3.2. Kontrollu Hasar Performans Diizeyi (KH)

Kontrollu Hasar Performans Diizeyi, kiyr ve liman yapilarinda ve bunlart olusturan
elemanlarda deprem etkisi altinda c¢ok agir olmayan ve onarilabilir hasarin meydana
gelmesine izin verilen performans diizeyi olarak tanimlanir. Bu durumda, ilgili yap1 veya
elemana iliskin liman operasyonunda kisa siireli (birka¢ hafta veya ay) aksamalarin meydana
gelmesi normaldir.

2.1.3.3. ileri Hasar Performans Diizeyi (iH)

lleri Hasar Performans Diizeyi (iH), kiy1 ve liman yapilarinda ve bunlar1 olusturan
elemanlarda deprem etkisi altinda gogme Oncesinde meydana gelen ileri derecedeki yaygin
hasar1 temsil etmektedir. Bu durumda, ilgili yap1 veya elemana iligkin liman operasyonunda
uzun siireli aksamalarin meydana gelmesi, hatta ilgili liman servisinin tamamen iptal edilmesi
muimkiindiir.
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2.1.3.4. Gocme Hasar1 Durumu (GH)

Bu durumda, kiy1 ve liman yapilarinda ve bunlari olusturan elemanlarda deprem etkisi altinda
tam gocme hasar1 meydana gelir. Ilgili yap1 veya elemana iligkin liman operasyonuna devam
edilemez.

2.1.4. KIYI VE LIMAN YAPILARINDA ONGORULEN PERFORMANS
HEDEFLERI

Kullanim amaci, tiirii ve 6nemine gore performans siniflari tanimlanan kiy1 ve liman yapilari
icin hedeflenen performans diizeyleri, yukarida tanimlanmis bulunan deprem diizeylerine

bagli olarak Tablo 2.1°de verilmistir.

Tablo 2.1. Cesitli deprem diizeylerinde hedeflenen performans diizeyleri

Yapinin (D1) (D2) (D3)
Sinifi Deprem Deprem Deprem
Diizeyi Diizeyi Diizeyi
Ozel - MH KH
Normal MH KH (IH)
Basit KH (iH) -
Onemsiz (IH) (GH) —

Tablo 2.1°de parantez i¢inde gosterilen performans hedeflerinin kendiliginden gerceklesecegi
varsayllmaktadir. Bu baglamda Basit Simif’taki yapilar i¢in (D1) depremi altinda Kontrollii
Hasar (KH) performans hedefinin saglanmis olmasi yeterlidir ve bu tiir yapilar i¢in (D2)
depremi altinda Tleri Hasar (IH) performans hedefinin irdelenmesine gerek yoktur. Benzer
bigimde, can giivenligini tehlikeye atmayan ve kolayca yenilenebilecek olan Onemsiz
Smif’taki yapilar icin (D1) depremi altinda (IH) performansmin ve (D2) depremi altinda
(GH) durumunun kendiliginden gerceklesecegi dngoriilmektedir. Bu nedenle bu tiir yapilarin
sadece deprem dis1 etkilere gore tasariminin yapilmasi yeterlidir.

2.1.5. TASARIM VE DEGERLENDIiRME YONTEMLERI

Kiy1 ve liman yapilarinin depreme karsi tasariminda kullanilacak yontemler iki temel gruba
ayrilmistir. Yontemlerin genel tanimlart ve uygulama kapsamlar1 asagidaki paragraflarda
verilmistir. Yontemlere iliskin ayrintilar ve uygulama esaslar1 ise agirlik tipi ve palplanslt
rthtim duvarlar i¢in 2.2°de, kazikli iskele ve rihtimlar i¢in 2.3’de verilmistir.

2.1.5.1. Dayanima Gore Tasarim (DGT) Yontemleri

2.1.5.1.1 — Dayanima (Kuvvete) Gére Tasarim (DGT) yaklasimi, elastik deprem kuvvetleri
veya elastik Otesi siinek davranis dikkate alinarak azaltilan esdeger kuvvetler altinda yapilan
dogrusal elastik analize gore, sistemlerin stabilitesinin ve yapisal elemanlarin dayanimlarinin
yeterliliklerinin saglanmasi esasina dayanur.

2.1.5.1.2' - DGT Yéntemleri, (D1) depremi altinda tiim kiy1 ve liman yapilarinin tasariminda
kullanilabilir. Bu tiir yontemlerden Ozel Simif’a ve Normal Simif’a giren yapilarin (D2)
diizeyindeki depreme gore tasariminda da yararlanilabilir (Bkz. Tablo 2.2 ve Tablo 2.3).

' 26.12.2008 tarih ve 27092 say1li Resmi Gazete
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2.1.5.2. Sekildegistirmeye Gore Tasarim (SGT) Yontemleri

2.1.5.2.1 — Sekildegistirmeye (Yerdegistirmeye) Gore Tasarim (SGT) yaklagiminda, belirli
diizeylerdeki deprem yer hareketleri altinda tasiyict sistem elemanlarinda olusabilecek hasar
sayisal olarak belirlenir ve bu hasarin ilgili elemanlar i¢in kabul edilebilir hasar limitlerinin
altinda kalip kalmadig1 kontrol edilir. Kabul edilebilir hasar limitleri, g¢esitli deprem
diizeylerinde yap1 i¢in Ongoriilen hedef performans diizeyleri ile uyumlu olacak sekilde
tanimlanir. Eleman diizeyinde hesaplanmasi ongoriilen deprem hasari, siddetli depremlerde
genel olarak dogrusal elastik siirlar 6tesinde meydana nonlineer sekildegistirmelere veya
bunlarla uyumlu yerdegistirmelere kars1 geldiginden bu yaklasim, “Sekildegistirmeye
(Yerdegistirmeye) Gore Tasarim” yaklasimi olarak adlandirilir. SGT Yontemleri, modern
tasarim yaklasimi1 “Performansa Gore Tasarim”m temel yontemleridir.

2.1.5.2.2" — SGT Yontemleri'nin (D3) depremi altinda Ozel Simf’a giren kiyr ve liman
yapilari igin kullanilmasi zorunludur. SGT Yontemleri Ozel Siif’a ve Normal Smif’a giren
yapilarin (D2) diizeyindeki depreme gore tasariminda da kullanilabilir (Bkz. Tablo 2.2 ve
Tablo 2.3).

Tablo 2.2. Agirlik tipi ve palplansh rihtim duvarlarina cesitli
deprem diizeylerinde uygulanacak tasarim yontemleri

Yapinin (D1) (D2) (D3)
Sinifi Deprem Deprem Deprem
Diizeyi Diizeyi Diizeyi
Ozel - DGT / SGT SGT
Normal DGT DGT / SGT —
Basit DGT — —
Onemsiz — — —

Tablo 2.3. Kazikh iskele ve rihtimlara cesitli
deprem diizeylerinde uygulanacak tasarim yontemleri

Yapinin (D1) (D2) (D3)
Sinifi Deprem Deprem Deprem
Diizeyi Diizeyi Diizeyi
Ozel - DGT / SGT SGT
Normal DGT DGT / SGT —
Basit DGT — —
Onemsiz — - —

2.1.5.3. Mevcut Yapilarin Performanslarinin Degerlendirilmesi

Yukarida agiklanan Dayanima Gore Tasarim (DGT) ve Sekildegistirmeye Gore Tasarim
(SGT) Yontemleri, mevcut kiyt ve liman yapilarimin deprem performanslarinin
degerlendirilmesi i¢in de kullamilabilir. Kazikli rihtim ve iskelelerde degerlendirmeler
tercihan SGT Yontemleri ile yapilmalidir.

' 26.12.2008 tarih ve 27092 say1li Resmi Gazete
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2.2. AGIRLIK TiPi VE PALPLANSLI RIHTIM DUVARLARININ DEPREM ETKISi
ALTINDA TASARIMI

2.2.1. SIMGELER

B =Gemi baglama yiikii (Baba yiikii)
Dy = Yapi kiitlesine etkiyen deprem yiikii

e = (Go6zoOniine alinan bileske diisey yiikiin, rihtim duvarinin deniz tarafindaki topuk ucuna
olan yatay mesafesi
e. = Tas dolgu agirlig1 hari¢ olmak iizere bileske diisey yiikiin, rihtim duvarinin deniz

tarafindaki topuk ucuna olan yatay mesafesi
Fa = Devrilmeye kars1 giivenlik katsayisi
Fy =Kaymaya kars1 glivenlik katsayisi
G =O0zagrlk
My = Devrilme momenti
P =Bileske yatay yiik
R, =Deprem Yiikii Azaltma Katsayisi
Sp = Dinamik su basinci (Bkz.1.3.3)
Sk = Suyun kaldirma kuvveti
W = Bileske diisey yiik
W. = Tas dolgu agirlig1 hari¢ olmak iizere bileske diisey yiik

Zp = Zemin kiitlesine iliskin dinamik zemin basinci
Zpq = Ek diizgiin yayili hareketli yiikten (siirsarj) olusan dinamik zemin basinci
Zs = Zemin Kkiitlesine iligkin statik zemin basinci

Zsg = Ek diizgiin yay1l1 hareketli yiikten (siirsarj) olusan statik zemin basinci
p = Siirtiinme katsay1si

2.2.2. DAYANIMA GORE TASARIM (DGT)
2.2.2.1. Yiikler

Deprem etkisi altinda gozdniine alinacak yatay ve diisey yiilk kombinasyonlar1 asagida
tanimlanmistir:

Yatay yiik kombinasyonu = (Dy) + (Zs) + (Zp) + 0.5(Zsq) + 0.5(Zpg) + (Sp) + 0.5(B)
Diisey yiik kombinasyonu = (G) + (Sk)

Deprem dis1 diger yiik ve yiik kombinasyonlari, “Kiy1 Yapilart ve Limanlar Planlama ve
Tasarim Teknik Esaslari”nda verilmistir.

2.2.2.2. Agirhik Tipi Rihtim Duvarlarinda Stabilite Tahkikleri

Tanimlanan yiik kombinasyonlari altinda agirlik tipi rthtim duvarlar i¢in agagidaki stabilite
tahkikleri yapilacaktir.

2.2.2.2.1 — Agirhik tipt duvarin kaymaya karsi gilivenlik katsayisi  Fy  Denk.(2.1) ile
hesaplanir:
_ ww
Fy= + @.1)
Burada W ve P, gozoniine alinan bileske diisey ve yatay ylikleri, p ise Tablo 2.4’de
tanimlanan taban siirtiinme katsayisini1 géstermektedir.
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2.2.2.2.2 — Kaymaya kars1 giivenlik katsayisi Fyx Minimum Hasar (MH) Performans Diizeyi
icin en az 1.2, Kontrollu Hasar (KH) Performans Diizeyi i¢in ise en az 1.0 olacaktir.

Tablo 2.4. Agirhik tipi duvarlarda taban siirtiinme katsayilari

Siirtiinen yiizeyler Siirtiinme
katsayisi
Beton-beton 0.5
Beton-taban kayasi 0.5
Su alt1 betonu-taban kayasi 0.7-0.8
Beton-tas sergi 0.6
Tas dolgu-tas sergi 0.8

2.2.2.2.3 — Agirlik tipi duvarin devrilmeye karsi giivenlik katsayisi Fyy Denk.(2.2) ile
hesaplanir:

We
F.= 2.2
sd M, (2.2)

Burada e gozoniine alinan bileske diisey yiikiin, duvarin deniz tarafindaki topuk ucuna olan
yatay mesafesini, My ise gozoniine alinan yatay yliklerin duvar tabanina gore alinan
momentlerinin toplamini, diger deyisle toplam devrilme momentini gostermektedir.

2.2.2.2.4 — Hiicre tipi beton bloklu agirlik duvarinin devrilmeye kars1 giivenlik katsayist Fyq
Denk.(2.3) ile hesaplanir:
WC eC + MS

F =
sd Md

2.3)
Burada W, hiicre i¢indeki tas dolgu hari¢ olmak iizere bileske diisey yiikii, e, bu yiikiin
duvarin deniz tarafindaki topuk ucuna olan yatay mesafesini, M ise hiicre i¢indeki tas dolgun
ile beton hiicre duvar arasindaki siirtinme kuvvetlerinin ayni topuk ucuna gore alinan ve
devrilmeye kars1 koyan bileske momentini gostermektedir. Siirtlinme kuvvetlerinin
belirlenmesi i¢in esas alinacak tas dolgu yatay basincinin hesabinda, yatay basing katsayisi
0.6 olarak alinacaktir. Her bir hiicre tipi blok i¢in yatay basing, daima duvarin iist yiiziinden
itibaren Olclilmek kaydi ile, ilgili blogun i¢ boyutuna esit olan derinlige kadar derinlikle
dogrusal olarak artacak, bu derinlikten sonra sabit alinacaktir.

2.2.2.2.5 — Yukandaki 2.2.2.2.3 ve 2.2.2.2.4’¢e gore My’nin hesabinda, 2.2.2.1°de tanimlanan
(Zp) ve 0.5(Zpg) yiiklemelerinden gelen devrilme momentleri, %50 oraninda arttirilacaktir.

2.2.2.2.6 — Devrilmeye kars1 giivenlik katsayisi Fsg Minimum Hasar (MH) Performans Diizeyi
icin en az 1.3, Kontrollu Hasar (KH) Performans Diizeyi i¢in ise en az 1.1 olacaktir.

2.2.2.2.7 — Agirlik tipi rhtim duvarlart i¢in yapilan stabilite tahkiklerinde, (Dym) ve (G)
yiikleme durumlarinda gozoniline alinacak duvar kiitlesinin taniminda asagidaki esaslara
uyulacaktir:

(a) Duvarin kiitlesi, deniz tarafindaki 6n ylizeyi ile arka taraftaki topuk ucundan gecen diisey
diizlem arasinda kalan kisimdaki beton ve zemin kiitlelerinin toplami olarak tanimlanacaktir
(Sekil 2.1). (Dy) yiikleme durumunda esde§er deprem yiikii, suyun kaldirma kuvveti
gbzoniline alinmaksizin, duvar kiitlesine karsi gelen beton ve zemin agirliklarinin toplaminin
1.2.3°de tanimlanan Esdeger Deprem Ivmesi Katsayisi k;, ile ¢arpimindan elde edilecektir.
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Suyun kaldirma kuvveti (Sk yiikleme durumu), sadece diisey ylik kombinasyonunda dikkate
alinacaktir.

(b) Bloklu duvarlarda, gozoniline alinmas1 gereken duvar kiitlesi, her bir blok seviyesi i¢in
farkli olarak tanimlanmalidir (Sekil 2.2).

2.2.2.2.8 — Agirlik tipi rihtim duvarlarinda taban tagima giicliniin ve gerekli durumlarda
oturmalarin tahkiki “DLH Geoteknik Tasarim Rehberi”ne gore yapilacaktir.

2.2.2.3. Palplansh Rihtim Duvarlarinin Analizi

Palplansli rihtim duvarlarinin 1.3’de tanimlanan statik esdeger dinamik zemin basinci ve su
basinct altindaki analizi, literatiirde kabul gérmiis yontemlere gore yapilacaktir. Palplangin
ankraj boyunun ve gergi kuvvetinin belirlenmesinde, 2.2.2.1°de tanimlanan (Zp) ve 0.5(Zpq)
yiiklemelerinde palplans alt u¢ noktasina gore hesaplanan devrilme momentleri %50 oraninda
arttirilacaktir.

2.2.2.4. Kesit Tasarim i¢cin Deprem Yiikii Azaltma Katsayilar

2.2.2.4.1 — Kesonlarin ve payandali-payandasiz L duvarlarinin ve palplanshh duvarlarin
tasarim1 kapsaminda yapilacak kesit hesaplarinda, (Zp) ve (Zpg) yiiklemelerinden gelen kesit
i¢ kuvvetleri Minimum Hasar (MH) Performans Diizeyi i¢in R, = 1.5, Kontrollu Hasar (KH)
Performans Diizeyi i¢in R, = 2.5 katsayilar ile azaltilabilir. Ancak, bu katsayilar 2.2.2.2°deki
stabilite tahkiklerinde kullanilmayacaktir.

2.2.2.4.2 — Betonarme kesit hesaplar1 TS-500’e gore yapilacaktir. Palplans kesit hesaplarinda,
giivenlikli ¢elik gerilmesi akma gerilmesinin %85°1, giivenlikli gergi gerilmesi ise akma
gerilmesinin %60°1 olarak alinacaktir.

Sekil 2.1

"F
!
"'F

Sekil 2.2
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2.2.3. SEKILDEGISTIRMEYE GORE TASARIM (SGT)

Tablo 2.2°de belirtildigi iizere, Sekildegistirmeye Goére Tasarim (SGT), sadece Ozel Siif’a
giren agirhik tipi ve palpansh rihtimlarin (D3) depremi altindaki analizinde zorunludur.
GoOzoniine alinacak yilik ve etkiler, 2.2.2.1’de deprem etkisi altinda tanimlanan yiik ve yiik
kombinasyonlari ile uyumlu olacaktir.

2.2.3.1. Zaman Tanim Alaninda Dogrusal Olmayan Yapi1-Zemin Etkilesimi Analizi

Agirlik tipi veya palplangli rihtim duvarlarini olusturan yapisal elemanlarla zemin ortamim
birarada, dogrusal elastik olmayan (nonlineer) bigimde ideallestiren ve ayrica zemin ortaminin
geometrik siirsizligini gozoniine alan {i¢ boyutlu dinamik yapi-zemin etkilesim modelinin
zaman tanim alanindaki analizi, Tablo 2.2’de gore Sekildegistirmeye Gore Tasarim’in
belirtildigi biitiin durumlarda yapilabilir.

2.2.3.2. Agirhk Tipi Rihtim Duvarlar I¢cin “Kayan Blok Analizi”

Agirlik tipi rthtim duvarlarinin deprem etkisi altinda yaptigi rijit yatay yerdegistirmelerin
yaklasik hesabi i¢in ilgili literatiirde “kayan blok analizi” olarak adlandirilan yontemden veya
bu yontem esas alinarak gelistirilen amprik yaklasimlardan yararlanilabilir. (MH) ve (KH)
performans diizeyleri i¢in izin verilen yerdegistirme/sekildegistirme sinirlar1 Tablo 2.5°de
verilmistir .

Tablo 2.5. Agirlik tipi rithtim duvarlar icin performans limitleri

Yerdegistirme/sekildegistirme sinirlar: Performans diizeyi
MH KH
Kalic1 yatay yerdegistirmenin yiikseklige orani (%) <1.5 1.5-5
Duvarda denize dogru kalic1 egiklik (derece) <3 3-5
Duvar iistii ile arkas1 arasindaki farkli oturma (cm) 30-70 —
Duvar arkasinda farkli oturma (cm) 3-10 —

2.2.3.3. Palplansh Rihtim Duvarlari icin Yerdegistirme Analizleri

Palplanglt rihtim duvarlarinin deprem etkisi altinda yaptig1 yerdegistirme ve sekil-
degistirmelerin hesabi i¢in literatiirde mevcut yaklasik yontemlerden yararlanilabilir. (MH) ve
(KH) performans diizeyleri i¢in izin verilen yerdegistirme/sekildegistirme sinirlar1 Tablo 2.6
ve Tablo 2.7’te verilmistir.

Tablo 2.6. Palplansh rihtim duvarlar icin performans limitleri

Yerdegistirme/sekildegistirme sinirlar: Performans diizeyi
MH KH

Kalic1 yatay yerdegistirmenin yiikseklige orani (%) <1.5 1.5-5
Duvarda denize dogru kalic1 egiklik (derece) <3 3-5
Duvar iistii ile arkas1 arasindaki farkli oturma (cm) 30-70 —
Duvar arkasinda farkli oturma (cm) 3-10 —
Palplans deformasyonu (Tarama kotu {istiinde) Elastik | Plastik"’
Palplans deformasyonu (Tarama kotu altinda) Elastik | Elastik
Gergi ¢ubugu deformasyonu Elastik | Elastik
Ankraj deformasyonu Elastik | Elastik

) Akma birim deformasyonunun en fazla 2 kati.
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Tablo 2.7. Palplans veya celik levhalar ile yapilan hiicre tipi rihtim duvarlari

icin hasar limitleri

Yerdegistirme/sekildegistirme sinirlari

Performans diizeyi

MH KH
Kalic1 yatay yerdegistirmenin yiikseklige orani (%) <1.5 1.5-5
Duvarda denize dogru kalici egiklik (°) <3 3-5
Duvar iistii ile arkasi arasindaki farkli oturma (cm) 30-70 —
Duvar arkasinda farkli oturma (cm) 3-10 —
Palplans veya celik levha deformasyonu Elastik | Elastik
Hiicre birlesimlerinde deformasyon Elastik | Plastik®”

) Akma birim deformasyonunun en fazla 1.5 kati.

18




2.3. KAZIKLI RIHTIM VE ISKELELERIN DEPREM ETKiSi ALTINDA TASARIMI

2.3.1. SIMGELER

A. = Betonarme kesitin briit alan1
Aws = Spiral enine donatinin kesit alani
al(l) = (i)’inci itme adiminda birinci moda ait modal ivme [m/s’]

B = Gemi baglama ytikii (Baba yiikii)

By  =x deprem dogrultusuna dik y dogrultusunda en biiyiik iskele plan boyutu [m]
D =XKazik cap1

Dy = Yapi kiitlesine etkiyen deprem ytikii

d' = Betonarme kazikta paspay1

d® = (i)inci itme adiminda birinci moda ait modal yerdegistirme [m]

dl(p) = (p)’inci son itme adiminda birinci moda ait modal yerdegistirme [m]

......

E; = Celigin elastiklik modiilii

F, =XKazkta 6ngerme kuvveti

Fy; = Birinci modda j’inci serbestlik derecesine x dogrultusunda etkiyen esdeger deprem
yiikii [kN]

fx = Betonun karakteristik basing dayanimi

Jywk = Spiral enine donatinin karakteristik akma dayanimi

G =0zagrhk

g = Yercekimi ivmesi [9.81 m/s?]

h  =j’inci kazik ve tabliyenin birlesim noktasi ile kazik biikiim noktas1 arasindaki mesafe

Ky  =xdogrultusunda iskelenin yatay rijitlik katsayis1 [KN/m]

L, = Plastik bolge uzunlugu (plastik mafsal boyu)

M, = Iskelenin toplam kiitlesi [ton]

My, =x deprem dogrultusunda hakim (birinci) modda etkin kiitle [ton]

M1 = x deprem dogrultusunda hakim (birinci) modda etkiyen esdeger deprem yiikiine bagl
tabliye burulma momenti [kKNm]

m; = j’inci serbestlik derecesine ait kiitle [ton]
N = Betonarme kazik eksenel kuvveti (basing pozitif) [kN]
R = Tas1yict Sistem Davranig Katsayist

RA(T) = Deprem Yiikii Azaltma Katsayisi
Sae(T) = T periyoduna kars: gelen elastik spektral ivme [m/s’]
S.r(T) = T periyoduna kars1 gelen azaltilmis spektral ivme [m/s*]

Sqip = 1. moda ait dogrusal olmayan (nonlineer) spektral yerdegistirme [m]

Sk = Suyun kaldirma kuvveti

S = Spiral enine donatinin adim aralig1

T = Dogal titresim periyodu [s]

Tx; =x deprem dogrultusunda hakim (birinci) dogal titresim periyodu [s]

Ts = Spektrum kdse periyodu [s]

t = Celik boru kazigin et kalinlig:

”;(;1%1 = (1)’inci itme adiminda x deprem dogrultusunda hakim (birinci) modda tabliye kiitle

merkezinin yerdegistirmesi
V. =Kazik kesme kuvveti kapasitesine betonun katkis1

Ve = Kazik kesitinin kesme kuvveti kapasitesi
V,  =Kazik kesme kuvveti kapasitesine eksenel kuvvetin katkisi
Vs =Kazik kesme kuvveti kapasitesine enine donatinin katkisi
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Vi1 = x deprem dogrultusunda hakim (birinci) modda toplam esdeger deprem ytikii [kN]

V(f) = (1)’inci itme adiminda x deprem dogrultusunda hakim (birinci) modda toplam esdeger
deprem yiikii [kN]

W  =lskelenin toplam agirlig1 [kN]

B = Yerdegistirme biiyiitme katsayist

A;  =7j’inci kazikla tabliye birlesim noktasinda azaltilmis deprem ytikleri ile hesaplanan
yerdegistirme

8;  =7j’inci kazikla tabliye birlesim noktasinda degerlendirmeye esas yerdegistirme

n = Minimum esdeger deprem yiikiiniin tanimlanmasi i¢in kullanilan katsay1

I'x1 = x deprem dogrultusunda hakim (birinci) moda ait katki carpan

®, = Plastik egrilik [m™]

& = Toplam egrilik [m™]

¢y, = x deprem dogrultusunda j’inci serbestlik derecesinin hakim (birinci) mod sekli genligi
Oxr1 = x deprem dogrultusunda tabliye kiitle merkezinin hakim (birinci) mod sekli genligi

b, = Akma egriligi [m™]

Ky = Kazik kesitinde egrilik stinekligi istemi

pi1 = Boyuna donati1 oran1 (varsa dngerilme ¢eligi dahil)
ps = Spiral enine donatinin hacimsal orant
oy = Celik boru kazigin karakteristik akma gerilmesi

0, = Plastik donme [rad]
2.3.2. GENEL iLKE VE KURALLAR
2.3.2.1. Kazikh Rihtim ve Iskele Tasiyic1 Sistemlerine Iliskin Genel ilkeler

2.3.2.1.1 — Deprem yiiklerini tastyan rithtim veya iskele tasiyici sisteminde ve ayni zamanda
tasiyict sistemi olusturan elemanlarin her birinde, deprem yiiklerinin kaziklar araciligiyla
temel zeminine giivenli bir sekilde aktarilmasini saglayacak yeterlikte rijitlik, kararlilik,
dayanmim ve stineklik bulunmalidir.

2.3.2.1.2 — Kazikl rihtim ve iskelelerde tabliyeler, birbirleri ile ve kaziklarla moment aktaran
monolitik birlesimlere sahip kirislerden ve bu kirislerin tagidigi doseme plaklarindan olusur.
Kirig ve plaklar, kendi aralarinda ve kaziklarla birlikte yerinde dokme betonla kompozit
duruma getirilmek kaydi ile, prekast elemanlar olarak yapilabilirler.

2.3.2.1.3 — Tabliye tastyici sistemi, deprem kuvvetlerinin ve diger yatay yiiklerin tabliyeden
kaziklara ve kaziklar arasinda gilivenle aktarilmasini saglayacak yeterlikte diizlem igi rijitlige
ve dayanima sahip olmalidir. Yeterli olmayan durumlarda, tabliyede uygun aktarma
elemanlar1 diizenlenmelidir.

2.3.2.1.4' — Kazikli thtim ve iskelelerde kaziklar, celik boru kazik, betonarme kazik veya
ongerilmeli kazik olarak yapilabilir. Mutlak zorunluluk olmadik¢a, rihtim ve iskelelerde egik
kazik yapimindan olabildigince kaginilmalidir.

2.3.2.1.5" — Celik boru kaziklarm kazik basligi veya tabliye ile monolitik baglantisi, 1slanma
bolgesi boyunca kazigin i¢ine doldurulan betondan kazik basligina veya tabliyeye uzatilan
betonarme donatilar ile saglanacaktir. Celik boru kesit, kazik bagliginin veya tabliyenin altina
en fazla pas pay1 kadar sokulacaktir. Monolitik baglantida, boru kazik i¢ ¢apina esit ¢apl

' 26.12.2008 tarih ve 27092 sayili Resmi Gazete
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betonarme kesit esas alinacaktir. Ayn1 baglant1 detayi, betonarme ve 6ngerilmeli kaziklarda da
uygulanacaktir.

2.3.2.1.6" — Kazikli rihtim ve iskelelerde, tabliye kirislerinde plastik mafsal olusumuna izin
verilmeyecektir. Plastik mafsallar sadece kaziklarda ve/veya kaziklarin kazik bashigi veya
tabliye ile monolitik baglantilarinda meydana gelebilir (Bkz. 2.3.4.2).

2.3.2.1.7 — Rihtim ve iskeleler, yanagma ¢izgisi boyunca uygun uzunluklu anolar halinde
diizenlenmelidir. Ano boylarina, deprem analizinden bagimsiz olarak 20°C diizgiin sicaklik
degismesi i¢in yapilacak tasiyici sistem analizine gore karar verilebilir. Anolarin olabildigince
uzun olmasina calisilmalidir. Anolar arasinda boyuna dogrultudaki farkli yerdegistirmelere
olabildigince izin verecek derz bosluklar1 birakilmali, enine dogrultuda ise yatay kuvvetlerin
bir anodan digerine aktarilmasini saglayacak takoz ve benzeri elemanlar kullanilmalidir.

2.3.2.1.8" — Kaziklarm beton kalitesi en az C40, tabliyenin beton kalitesi ise en az C30
olacaktir. 2.3.3’e gore yapilan Dayanima Gére Tasarim’da beton, donat1 ¢eligi ve yapi celigi
icin tasarim dayanimlar, fq , ilgili karakteristik dayamimlarin (fy) malzeme giivenlik
katsayilarina bdoliinmesi ile tanimlanir. 2.3.4’e gore yapilan Sekildegistirmeye Gore
Tasarim’da ise, sadece kaziklarla sinirli olmak iizere, dngerme ¢eligi harig, tasarim dayanimi
olarak ortalama dayanim (expected strength) — f. degerleri kullanilacak, malzeme giivenlik
katsayilar1 gozoniline alinmayacaktir. Ortalama dayanim degerleri ile karakteristik dayanim
degerleri arasindaki iliskiler, beton i¢in fee = 1.3 foi , donati ¢eligi igin fye = 1.17 fy , kazik
geligi igin  fye = 1.1 fy olarak alinabilir. Tabliye elemanlar ile kaziklarin kesit hesaplari,
tasima giicii ilkesine gore yapilacaktir. Betonarme elemanlar i¢in TS-500, ¢elik elemanlar igin
ise ilgili uluslararas1 normlar kullanilacaktir.

2.3.2.2. Kaziklara lliskin Kesit Kosullar

2.3.2.2.1 — Betonarme ve Ongerilmeli betonarme kaziklarin minimum en kesit boyutlar1 30/30
cm veya & 30 cm olacaktir.

2.3.2.2.2" — Ozel Simf’a ve Normal Smif’a giren tim rihtim ve iskelelerde gelik boru
kaziklarin et kalinliklarinin agsagidaki kosulu saglamasi zorunludur:

Do <y Q2.4)

t o,

Bu bagintidaki ¢ katsayis1 asagidaki sekilde belirlenecektir:

(a) Iskeleler icin ucu acik olarak ¢akilan celik boru kaziklarda, kazik icinde zemin tapasinin
biitlin cakim derinligi boyunca dogal olarak olustugu durumlarda ¢ = 0.12 alinabilir.

(b) Iskeleler icin ucu agik olarak cakilan celik boru kaziklarda, zemin tapasinin kazik ucunda
cakim derinliginden daha kisa bir kesimde olustugu ve ¢akim derinliginin geri kalan tist
kesiminde graniile kum dolgu yapildig1 durumlarda ¢ = 0.12 alinabilir.

(c) Iskeleler icin ucu kapali olarak cakilan celik boru kaziklarda, biitiin ¢akim derinligi
boyunca kazik i¢ine graniile kum dolgu yapildig1 durumlarda ¢ = 0.12 alinabilir.

d) Rihtimlarda ¢ = 0.12 alinabilmesi i¢in, yukarida tanimlanan (a) durumunda en az sevli
dolgunun iist kotuna kadar kazik i¢ine graniile kum dolgu yapilmasi, (b) ve (¢) durumlarinda
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ise kazik icinde mevcut graniile kum dolgunun en az sevli dolgunun iist kotuna kadar
yiikseltilmesi gereklidir.

(e) Iskele ve rihtimlarda ucu agik olarak ¢akilan kaziklarda kazik ucuna kadar foraj yapilmasi
kaydiyla veya ucu kapali olarak cakilan ¢elik boru kaziklarda, biitiin kazik boyunca kazik
icine beton dolgu yapilarak kompozit kazik olusturulmasi durumunda ¢ = 0.14 alinabilir.
Beton kalitesi en az C30 olacaktir.

(f) Yukaridaki (b) ila (e) durumlarinda belirtilen kazik i¢i kum veya beton dolgusunun
yapilmadigi biitiin durumlarda ¢ = 0.08 alinacaktir.

2.3.2.2.3" — Ozel Simfa ve Normal Smifa giren rihtim ve iskelelerde betonarme ve
ongerilmeli kaziklarin spiral enine donatilar1 en az Denk.(2.5)’de verilen kadar olacaktir:
p, > 0.12 Su 2.5)
ywk

Burada ps spiral enine donatinin agagida tanimlanan hacimsal oranini gdstermektedir.

44
Ps = (2.6)

(D -2d")s
Celik boru, betonarme ve Ongerilmeli kaziklarmm 2.3.2.1.5’¢ gore kazik bashgina veya
tabliyeye betonarme kesitli monolitik baglantisinda; yaris1 kazik i¢inde, diger yarisi ise kazik
baslig1 veya tabliye i¢inde olmak iizere, en az L, = 0.044 f d, [mm] bagintis1 ile hesaplanan
kritik uzunluk boyunca boyuna donatilar, minimum degeri Denk.(2.5) ile verilen spiral donat1
ile sarilacaktir. Burada fy ve db, sirasi ile, baglantida gézoniine alman betonarme kesitteki
donati ¢eliginin karakteristik akma gerilmesini [MPa] ve ¢apini [mm] gostermektedir.

2.3.2.3. Analiz Modellerine iliskin Kurallar

2.3.2.3.1 — Tabliye analiz modelinde kiriglerin sadece yatay eksenler etrafinda egilme ve
burulma sekildegistirmesi yapabilecegi gozoniine alinacak, kirig-doseme sisteminin kendi
diizlemi i¢inde sonsuz rijit tek bir diyafram olarak calistifi varsayilacaktir. Bu durumda,
tabliyenin kiitle merkezinde birbiri dik iki yatay serbestlik derecesi ile kiitle merkezinden
gecen diisey eksen etrafindaki donme serbestlik derecesi gozoniine alinacaktir. Birbirine
sadece enine dogrultudaki takozlarla kuvvet aktarabilen ¢ok pargali tabliyelerde, her parga bir
rijit diyafram olarak olarak modellenecektir. Deprem analizinde tabliye kiitlesi olarak sadece
0z agirhiga kars1 gelen kiitle hesaba katilacaktir.

2.3.2.3.2 — Analiz modelinde kaziklar yeteri kadar kii¢iik elemanlara ayrilacak ve kazik
kiitleleri, bu elemanlarin birlesim noktalarinda yigili kiitleler olarak tanimlanacaktir.
Kaziklarin su i¢inde kalan kisimlarindaki y1g1li kiitlelerde 1.3.4’de tanimlanan ek su kiitlesi de
gb6zoniline alinacaktir. Celik boru kaziklarda, 1slanma bolgesi boyunca diizenlenen kompozit
kesitlerin kendi rijitlik 6zellikleri ve kiitleleri dikkate alinacaktir.

2.3.2.3.3 — Kaziklarin zeminle etkilesimi, Dayanima Gore Tasarim (DGT) durumunda
dogrusal elastik zemin yaylan ile, Sekildegistirmeye Gore Tasarim (SGT) durumunda ise
dogrusal elastik olmayan (nonlineer) zemin yaylari ile gozoniine alinacaktir. Dogrusal elastik
zemin yaylari sadece yatay dogrultularda tanimlanacaktir.
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2.3.2.3.4' — Kazikli rihtimlarin Dayamma Gére Tasarimi’nda (DGT), daha ileri diizeyde
giivenilir bir kazik-zemin etkilesimi modeli kullanilmadik¢a, her bir kazik i¢in tarama
kotunun iistiindeki egimli tas dolgu kalinhiginin st yarisinda kazikla tas dolgu arasinda
herhangi bir etkilesim olmadig1 varsayilabilir. Egimli tas dolgu kalinliginin alt yarisinda ise,
tarama kotunun altindaki en {ist zemin tabakasini temsil eden zemin yaylar1 dikkate
alimacaktir.

2.3.2.3.5 — Yeteri kadar kii¢iik parcalarla modellenen kazik elemanlarinin rijitlik matrislerinde
ikinci mertebe (P-A) etkileri gozoniine alinacaktir.

2.3.2.3.6 — Kazikli rthtim ve iskelelerde depremin sadece yatay diizlemde ve birbirine dik iki
eksen dogrultusunda ayr1 ayr1 etkidigi varsayilacaktir.

2.3.3. DAYANIMA GORE TASARIM (DGT)
2.3.3.1. Yiikler

Deprem etkisi altinda gozoniine alinacak yatay ve diisey yilk kombinasyonlar1 asagida
tanimlanmaistir:

Yatay ylik kombinasyonu = (Dy) + 0.5(B)
Diisey yiik kombinasyonu = (G) + (Sk)

Diger yiik ve ylik kombinasyonlari, “Kiy1 Yapilart ve Limanlar Planlama ve Tasarim Teknik
Esaslari”nda verilmistir.

2.3.3.2'. Deprem Yiikii Azaltma Katsayilari

1.2.2°’de tanimlanan ivme spektrumuna gore bulunacak elastik deprem yiikleri, asagida
tanimlanan Deprem Yiikii Azaltma Katsayisi R,’ya boliinerek azaltilacaktir. Tablo 2.8’de
tanimlanan Tasyict Sistem Davranmis Katsayist R < 1.5 olan tasiyici sistemlerde R, = R
almacaktir. R > 1.5 icin ise dogal titresim periyodu 7°ye bagli olarak Denk.(2.7) ile
belirlenecektir. 75 1.2.2°de tanimlanan spektrum kdse periyodunu gostermektedir.

Ra(T)=1.5+(R—1.5)T£ O0<T<T,)
R.(T)=R ; (T, <T)

Q2.7

Tablo 2.8. Kazikl iskele ve rihtimlarda
Tasiyic1 Sistem Davramis Katsayilar (R)

. .. . | Performans Diizeyi
Sistem Kazik diizenlemesi M KH
Diisey kazikli sistemler 1.5 2.5
Rihtim - Kazikly sistemler | 1.0 1.5
. Diisey kazikli sistemler 2.5 4.0
Iskel . -
siele Egik kazikli sistemler 1.0 1.5
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2.3.3.3. Azaltilmis Deprem Yiikleri ile Dogrusal Elastik Analiz Yontemleri

Azaltilmig deprem yiikleri ile dogrusal elastik analiz i¢in kullanilabilecek yontemler, Esdeger
Deprem Yiikii Yontemi ve Mod Birlestirme Yéntemi’dir. Esdeger Deprem Yikii Yontemi,
sadece her iki deprem dogrultusunda da tam simetrisi olan diizenli sistemlere uygulanabilir.
Diger biitiin rthtim ve iskele sistemlerinde Mod Birlestirme Y ontemi kullanilacaktir.

2.3.3.4. Esdeger Deprem Yiikii Yontemi ile Analiz

2.3.3.4.1 — GOzonline alinan herhangi bir x deprem dogrultusunda, rthtim veya iskele
tasiyict sisteminin kiitle merkezine etkiyen Egdeger Deprem Yiikii, Vi, , Denk.(2.8) ile
belirlenecektir.

x,1 = w 2 n Mt Sae(o) (2‘8)
’ Ra(Tx,l)

Ozel Smif’a giren kazikli iskele ve rthtimlarda | = 0.20, Normal Smmif’a giren iskele ve
rthtimlarda n = 0.15, Basit Sinif’taki iskele ve rihtimlarda ise 1 = 0.10 alinacaktir. Sistemin
kiitlesi M; = W/g olarak hesaplanacaktir (birimi [ton]).

2.3.3.4.2 — Denk.(2.8) ile tanimlanan yatay esdeger deprem yiikiine ek olarak, ek burulma
etkisini temsil etmek iizere, sistemin kiitle merkezinden gegen diisey eksen etrafinda etkiyen
My 1 burulma momenti de gézoniine alinacaktir:

My, = £0.05 B,V 2.9)

Burada By , gozoniine alinan x deprem dogrultusuna dik y dogrultusundaki en biiyiik tabliye
plan boyutudur.

2.3.3.4.3 — Kaziklarin toplam kiitlesinin tabliye kiitlesine oraninin %15’den daha az oldugu
durumlarda, sistemin kaziklar dahil tiim kiitlesinin tabliyenin kiitle merkezinde toplandigi
varsayimi yapilabilir. Bu durumda, kaziklarda kazik boyunca ayrik kiitleler ayrica dikkate
alinmayacak, Denk.(2.8) ile tanimlanan Fy; toplam deprem yiikii ve Denk.(2.9) ile
tanimlanan My, ; burulma momenti, tabliyenin kiitle merkezine etki ettirilecektir. G6zoniine
alman x deprem dogrultusunda tasiyict sistemin hakim periyodu Ty;’in hesabinda

Denk.(2.10)’dan yararlanilabilir:
/M
T,,=2n K_Xt (2.10)

Burada K rijitlik katsayisi (birimi: kN/m), gozoniine alinan x deprem dogrultusunda kiitle
merkezine etki ettirilen 1 kN degerindeki yatay yiikten ayni kiitle merkezinde meydana gelen
yatay yerdegistirme A,’in (birimi: m) tersini gostermektedir (Kx = 1/ Ay).

2.3.3.4.4 — Kaziklarin toplam kiitlesinin tabliye kiitlesine oraninin %15’den daha fazla oldugu
durumlarda, gézoniine alinan x deprem dogrultusunda tasiyici sistemin hakim periyodu Ty i,
2.3.2.3°de tanimlanan analiz modeli esas alinarak yapilacak serbest titresim hesabindan elde
edilecektir. Bu durumda tabliyenin kiitlesi ile birlikte kaziklarda kazik boyunca ayrik kiitleler
g0zoniine alacak ve x deprem dogrultusunda bu kiitlelere etkiyen esdeger deprem yiikleri,
Denk.(2.11) ile belirlenecektir:

m_] (I)xj,l

F. = g (2.11)
M mydg)
]
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Denk.(2.11)’e gore tabliye kiitlesine etkiyen esdeger deprem yiikiiniin, Denk.(2.9)’da Vi ’in
yerine konulmasi ile elde edilen tabliye burulma momenti de analizde gozoniine alinacaktir.

2.3.3.5. Mod Birlestirme Yontemi ile Analiz
Bu yontemde maksimum i¢ kuvvetler ve yerdegistirmeler, azaltilmis ivme spektrumu esas

alinarak, yeterli sayida dogal titresim modunun her biri i¢in hesaplanan maksimum katkilarin
istatistiksel olarak birlestirilmesi ile elde edilir.

2.3.3.5.1 — Herhangi bir n’inci titresim modunda go6zoniine alinacak azaltilmis ivme
spektrumu’nun ordinatt Denk.(2.12) ile belirlenecektir.
Sae (1)

S (T)= 1= 2.12

aR( n) Ra (Tn) ( )

2.3.3.5.2 — Tabliyenin yatay diizlemde rijit diyafram olarak ¢alistig1 rihtim ve iskelelerde, her
bir kiitle merkezinde birbirine dik dogrultularda iki yatay serbestlik derecesi ile kiitle
merkezinden gegen diisey eksen etrafindaki donme serbestlik derecesi gézoniine alinacaktir.
Ayrica ek dismerkezlik etkisi’nin hesaba katilabilmesi amaci ile kiitle merkezi, deprem
dogrultusuna dik dogrultudaki en biliyiik tabliye plan boyutunun +%5°’1 ve —%5’1 kadar
kaydirilacaktir. 2.3.2.3.2ye gore kazik kiitleleri, kazik boyunca belirli araliklarla y1g1l1 olarak
modellenebilir.

2.3.3.5.3 — Hesaba katilmas1 gereken yeterli titresim modu sayisi, gozéniline alinan birbirine
dik x ve y yatay deprem dogrultularinin her birinde, her bir mod i¢in hesaplanan etkin
kiitle’lerin toplaminin higbir zaman rihtim veya iskele toplam kiitlesinin %90’1ndan daha az
olmamasi kuralina gore belirlenecektir.

2.3.3.5.4 — I¢ kuvvet ve yerdegistirme biiyiikliiklerinin her biri icin ayri ayri uygulanmak
tizere, her titresim modu i¢in hesaplanan ve eszamanli olmayan maksimum katkilarin
istatistiksel olarak birlestirilmesi i¢in 7am Karesel Birlestirme (CQC) Kurali uygulanacaktir.
Capraz korelasyon katsayiari’nin hesabinda, modal soniim oranlar1 biitiin titresim modlar
i¢in %5 olarak alinacaktir.

2.3.3.5.5 — Toplam deprem yiikiiniin 2.3.3.5.4’e gore birlestirilmis degeri, Denk.(2.8)’in sag
tarafinda verilen minimum degerden daha az olmayacaktir. Bu kosulun saglanmamasi
durumunda biitiin analiz buyiikliikleri, Denk.(2.8)’deki minimum deprem yiikiiniin
birlestirilmis toplam deprem yiikiine oranlanmasi ile elde edilen katsay1 ile carpilarak
biiyiitiilecektir.

2.3.3.6. Yerdegistirmelerin Simirlandirilmasi

Esdeger Deprem Yiikii Yontemi veya Mod Birlestirme Yontemi ile azaltilmis deprem
yiklerine gore hesaplanan kazik-tabliye birlesim noktas: yerdegistirmelerinden (A;)
yararlanilarak Denk. (2.13)’a gore degerlendirmeye esas yerdegistirmeler elde edilecektir.

8, = BRA, 2.13)

R < 1.5 1¢in B =1, aksi durumda B =2/3 alinacaktir. Biitiin kaziklar i¢in hesaplanan maximum
goreli oteleme J;/ hy; Tablo 2.9°da verilen sinir1 asmayacaktir. Aksi durumda, kazik kesitleri
biiyiiltiilerek veya tastyict sistem degistirilerek analiz tekrarlanacaktir.
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Tablo 2.9. Kazikh iskele ve rihtimlarda
izin verilen goreli 6teleme oranlari (6;/ hy;)

Kazik diizenlemesi | Performans Diizeyi

MH KH

Diisey kazikli sistemler |  0.008 0.015
Egik kazikl sistemler 0.005 0.010

2.3.4. SEKILDEGISTIRMEYE GORE TASARIM (SGT)
2.3.4.1. Zaman Tamim Alaninda Dogrusal Olmayan Yapi-Zemin Etkilesimi Analizi

Rihtim veya iskeleyi olusturan yapisal elemanlarla zemin ortamini birarada, dogrusal elastik
olmayan (nonlineer) bicimde ideallestiren ve ayrica zemin ortaminin geometrik sinirsizligini
gbzoniine alan {i¢ boyutlu dinamik yapi-zemin etkilesim modelinin zaman tanim alanindaki
analizi, 2.1.5’e gore Sekildegistirmeye Gore Tasarim’in gerekli oldugu biitlin durumlarda
yapilabilir. Ancak bu tiir ideal bir analiz modeli yerine, 2.3.4.2°de tanimlanan basitlestirilmis
nonlineer kazik-zemin etkilesimi modeli kullanilmasina izin verilebilir.

2.3.4.2. Nonlineer Kazik Modeli

Kaziklarin analiz modelleri ile ilgili olarak 2.3.2.3’de verilen kurallara ek olarak, nonlineer
kazik modeli i¢in asagidaki kurallara da uyulacaktir.

2.3.4.2.1' — Egilme ve eksenel kuvvet etkisi altindaki kaziklarda dogrusal elastik olmayan
davranigin ideallestirilmesi i¢in, literatiirde gecerliligi kanitlanmis modeller kullanilabilir. Bu
baglamda, miihendislik uygulamalarindaki yayginligi ve pratikligi nedeni ile yigili plastik
davranis modeli’ tercih edilebilir. Plastik mafsal hipotezi’ne kars1 gelen bu modelde, ¢ubuk
eleman olarak ideallestirilen kaziklardaki i¢ kuvvetlerin plastik kapasitelerine eristigi sonlu
uzunluktaki bolgeler (plastik sekildegistirme bélgesi) boyunca, plastik sekildegistirmelerin
diizgiin yayili bicimde olustugu varsayilmaktadir.

2.3.4.2.2" — Kaziklarda plastik mafsallarin olusabilecegi yerlere gére, plastik sekildegistirme
bolgesinin uzunlugu (plastik mafsal boyu) asagidaki sekilde belirlenecektir:

(a) Kaziklarin 2.3.2.1.5’e¢ gore kazik bashigina veya tabliyeye betonarme kesitli monolitik
baglantisinda olusacak plastik mafsal i¢in gozoniine alinacak plastik sekildegistirme bolgesi
uzunlugu L, (plastik mafsal boyu), 2.3.2.2.3’de tanimlanan kritik uzunluk’a esit alinacaktir.

(b) Tarama kotu altindaki zemin iginde veya rihtimlarda dolgu zemin iginde olusacak plastik
mafsallarda, plastik sekildegistirme bolgesi uzunlugu (plastik mafsal boyu), kazigin ¢alisan
dogrultudaki kesit boyutuna esit alinacaktir (L, = £).

2.3.4.2.3 — Bir veya iki eksenli egilme ve eksenel kuvvet etkisinde plastiklesen betonarme,
celik ve kompozit kazik kesitlerinin akma yiizeyleri uygun bi¢cimde dogrusallastirilarak iki
boyutlu davranis durumunda akma c¢izgileri, iic boyutlu davranis durumunda ise akma
diizlemleri olarak modellenebilir (Betonarme kazik i¢in bkz. Sekil 2.3). Betonarme ve
kompozit kazik kesitlerinin esdeger akma yiizeylerinin belirlenmesinde, 2.3.2.2.3’de verilen
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minimum sargl donatisina sahip betonun maksimum basing birim sekildegistirmesi 0.004,
donatinin veya boru ¢eliginin maksimum birim sekildegistirmesi ise 0.015 alinabilir.

e .
\

/ =M p ep

M

Sekil 2.3 Sekil 2.4

2.3.4.2.4 — I¢ kuvvet-plastik sekildegistirme bagintilarinda peklesme etkisi (plastik dénme
artisina bagh olarak plastik momentin artis1) yaklasik olarak terk edilebilir (Sekil 2.4). Bu
durumda, bir veya iki eksenli egilme ve eksenel kuvvet etkisindeki kesitlerde plastiklesmeyi
izleyen itme adimlarinda, i¢ kuvvetlerin akma yilizeyinin iizerinde kalmas1 kosulu ile plastik
sekildegistirme vektoriiniin akma yiizeyine yaklasik olarak dik olmasi kosulu g6zoniine
alimmalidir.

2.3.4.2.5 — Betonarme kaziklarin akma Oncesi baslangi¢ rijitlikleri olarak catlamis kesite ait
hesaplanir:

(ED), = M (2.14)

by
Burada Mp , diisey yliklerden olusan kazik eksenel kuvvetleri kullanilarak 2.3.4.2.3’e¢ gore
hesaplanan nominal plastik momenti, [[, ise akma egriligini gostermektedir. Daha kesin bir
hesap yapilmadikc¢a, akma egriligi i¢in asagidaki yaklasik bagintidan yararlanilabilir.
_ &
o, =a r) (2.15)
Burada €, donati ¢eliginin akma birim sekildegistirmesini, d kesitin egilmede c¢alisan
boyutunu, a ise asagida tanimlanan amprik katsayiy1 gostermektedir.

Dairesel kazikta: a=2.25
Dikdortgen kazikta: o=2.10

2.3.4.2.6 — Betonarme tabliye kirislerinde plastik mafsallarin olusmasina hi¢bir zaman izin
verilmeyecektir. Bu elemanlarda etkin egilme rijitligi i¢in a = 2.00 alinarak Denk.(2.14) ve
Denk.(2.15)’dan yararlanilabilir.

2.3.4.2.7" — Nonlineer kazik modelinde;

(a) Kazik—zemin etkilesimini temsil eden ayrik zemin yaylarinda, dogrusal elastik olmayan
(nonlineer) kuvvet-yerdegistirme iliskileri gozoniine alinacaktir. Bu iliskiler, birbirine dik iki
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yatay dogrultuda (p-y egrileri), eksenel dogrultuda kazik ¢eperi boyunca (t-z egrileri) ve kazik
ucunda (Q-Z egrileri) tanimlanacaktir (Bkz. “DLH Geoteknik Tasarim Rehberi” ve orada
belirtilen kaynaklar). Bu egrilerin tanimladigi zemin parametrelerinin alt ve iist limitleri
g0zoniine alinarak ayr1 ayr1 hesap yapilacak, en elverissiz sonug tasarima esas alinacaktir.

(b) Kaziklarin alt ucunda esdeger ankastre mesnet tanimlamasi yapilmayacaktir.
2.3.4.3. Deprem Dis1 Yiiklemeler: Diisey Yiik ve Baba Cekmesi Analizleri

Deprem etkisi altinda asagida 2.3.4.4’de agiklanan nonlineer itme analizinin baglangic
kosullarin1 belirlemek tizere kazikli rthtim veya iskele sistemi, ilk asamada 6z agirlik ve
2.3.3.1’de tanimlandig1 lizere gemi baglama yiikiiniin (baba yiikii) yarisinin ortak etkisi
altinda nonlinear tagiyici sistem modeli ile analiz edilecektir. Ancak bu analizde nonlinear
davranisa sadece zeminde izin verilecek, kaziklarda plastik mafsal olusumuna izin
verilmeyecektir. Aksi durumda kazik kesitleri degistirilerek analiz tekrarlanacaktir.

2.3.4.4. Deprem Etkisi Alinda Nonlineer itme Analizi Yontemleri

Deprem etkisi altinda nonlineer itme analizi i¢in kullanilabilecek yontemler, Artimsal Esdeger
Deprem Yiikii Yontemi ve Artimsal Mod Birlestirme Yontemi’dir. 2.3.4.5’de tanimlanan
Artimsal Egdeger Deprem Yiikii Yontemi, sadece her iki deprem dogrultusunda da tam
simetrisi olan diizenli sistemlere uygulanabilir. Diger biitiin rthtim ve iskele sistemlerinde
2.3.4.6°da tanimlanan Artimsal Mod Birlestirme Yontemi veya 2.3.4.7°de tanimlanan Zaman
Tamim Alaninda Dogrusal Olmayan Hesap Yontemi kullanilacaktir.

2.3.4.5. Artimsal Esdeger Deprem Yiikii Yontemi ile itme Analizi

2.3.4.5.1 — Artimsal Esdeger Deprem Yiikii Yontemi’nde, birinci (deprem dogrultusunda
hakim) titresim mod sekli ile orantili olacak sekilde, deprem istem sinirina kadar monotonik
olarak adim adim arttirilan esdeger deprem yiiklerinin etkisi altinda dogrusal olmayan itme
analizi’ yapilir. 2.3.4.3’de tanimlanan baslangi¢c analizini izleyen itme analizinin her bir
adiminda tasiyict sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢ kuvvet
artimlar1 ile bunlara ait birikimli (kiimiilatif) degerler ve son adimda deprem istemine karsi
gelen maksimum degerler hesaplanir.

2.3.4.5.2 — Kaziklarin toplam kiitlesinin tabliye kiitlesine oraninin %15’den daha az oldugu
durumlarda, 2.3.3.4.3’de oldugu gibi, sistemin tiim kiitlesinin tabliyenin kiitle merkezinde
toplandig1 varsayilabilir. Bu durumda x dogrultusundaki deprem i¢in rihtim veya iskele
tasiyict sisteminin li¢ boyutlu itme analizi, tabliye kiitle merkezine etkiyen Vx esdeger deprem
yiikiine ve bu ylike bagli olarak Denk.(2.9) ile tanimlanan My, burulma momentine birbirleri
ile uyumlu artimlar verilerek yapilacaktir.

2.3.4.5.3 — Kaziklarin toplam kiitlesinin tabliye kiitlesine oraninin %15’den daha fazla oldugu
durumlarda tabliyenin kiitlesi ile birlikte kaziklarda kazik boyunca ayrik kiitlelere etkiyecek
esdeger deprem vyiiklerinin dagilimi, x dogrultusundaki deprem i¢in Denk.(2.11) ile
belirlenecektir. Artimsal itme analizi sirasinda, esdeger deprem yiikii dagiliminin, tasiyici
sistemdeki plastik kesit olusumlarindan bagimsiz bi¢cimde sabit kaldig1 varsayimi yapilabilir.
[tme analizi, kaziklara etkiyen esdeger deprem yiikleri ile birlikte, 2.3.3.4.4’e benzer bigimde
tabliye kiitlesine etkiyen yiike ve bu yiikiin, Den.(2.9)’da V,’in yerine konulmasi ile elde
edilen tabliye burulma momentine birbirleri ile uyumlu artimlar verilerek yapilacaktir.
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2.3.4.5.4 — Yukandaki 2.3.4.5.2 veya 2.3.4.5.3’de tanimlanan yiiklemeler gore yapilan itme
analizi sonucunda, koordinatlar1 tabliye yerdegistirmesi (uxr,1) — toplam deprem yiikii (V1)
olan itme egrisi elde edilecektir. Tabliye yerdegistirmesi, tabliyenin kiitle merkezinde,
g0zoniine alinan x deprem dogrultusunda her bir itme adiminda hesaplanan yerdegistirmedir.
Deprem vyiikii ise, her adimda esdeger deprem yiiklerinin x deprem dogrultusundaki
toplanidir. itme egrisine uygulanan koordinat doniisiimii ile, koordinatlart “modal
yverdegistirme — modal ivme” olan modal kapasite diyagrami asagidaki sekilde elde edilebilir
(Sekil 2.5):
(a) (1)’inci itme adiminda birinci (deprem dogrultusunda hakim) moda ait modal ivme al(i)
asagidaki sekilde elde edilir:
o _ Y
a v, (2.16)

x,1

Burada My birinci (deprem dogrultusunda hakim) moda ait etkin kiitleyi gostermektedir.
Analizin 2.3.4.5.2’de tanimlanan yiiklemeye gore yapilmasit durumunda, etkin kiitle yerine
sistemin toplam kiitlesi alinacaktir.

(b) Analizin 2.3.4.5.3’de tanimlanan yiiklemeye gore yapilmasi durumunda, (i)’inci itme
adiminda birinci (deprem dogrultusunda hakim) moda ait modal yer degistirme dl(‘) ‘nin
hesabu i¢in, asagidaki bagintidan yararlanilabilir:
®
: u
P = —— 2.17)
(DXT,I 1—1)(,1

Analizin 2.3.4.5.2’de tanimlanan yiiklemeye gore yapilmasi durumunda, dl(i) Zu)(:%,l
alinacaktir.

Vx,l A aj
' o Modal kapasite
Itme egrisi diyagrami

—>

[
»

UxT,1 I dl

v

Sekil 2.5

2.3.4.5.5 — Itme analizi sonucunda 2.3.4.5.4’¢ gore elde edilen modal kapasite diyagrami ile
birlikte, 1.2.2°de tanimlanan elastik davranis spektrumu gézoniine alinarak, birinci (hakim)
moda ait maksimum modal yerdegistirme, diger deyisle modal yerdegistirme istemi
hesaplanacaktir. Tanim olarak modal yerdegistirme istemi, dl(p), dogrusal olmayan
(nonlineer) spektral yerdegistirme Sy; e esittir:

d® =Sy, (2.18)

Dogrusal olmayan (nonlineer) spektral yerdegistirme Sg; ;’in belirlenmesine iliskin islemler
Ek C’de verilmistir.
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2.3.4.5.6 — Son itme adimi i = p i¢in Denk.(2.17)’ye gore belirlenen modal yerdegistirme
istemi dl(p) ‘nin Denk.(2.17)’de yerine konulmasi ile, x deprem dogrultusundaki tabliye

yerdegistirmesi istemi uf}})’l elde edilecektir:

ug")l"),l = (DXT,I Fx,l dl(p) (2.19)

Analizin 2.3.4.5.2’de tanimlanan yiiklemeye gore yapilmasi durumunda, uf}})’l dep)

almacaktir. Bu yerdegistirme istemine karst gelen diger tiim istem biiytklikleri
(yerdegistirme, sekildegistirme ve i¢ kuvvet istemleri) mevcut itme analizi dosyasindan elde
edilecek veya tabliye yerdegistirmesi istemine ulasincaya kadar yapilacak yeni bir itme analizi
ile hesaplanacaktir.

2.3.4.6. Artimsal Mod Birlestirme Yontemi ile itme Analizi

Artimsal Mod Birlestirme Yontemi’nde, tastyict sistemin davranigini temsil eden yeteri sayida
dogal titresim mod sekli ile orantili olacak sekilde monotonik olarak adim adim arttirilan ve
birbirleri ile uygun bicimde Ol¢eklendirilen modal yerdegistirmeler veya onlarla uyumlu
modal deprem yiikleri esas alinarak Mod Birlestirme Yoéntemi’ artimsal olarak uygulanir.
Ardisik iki plastik kesit olusumu arasindaki her bir itme adiminda, tasiyict sistemde “adim
adim dogrusal elastik” davranisin esas alindigr bu itme analizi yontemi, Ek D’de ayrintili
olarak agiklanmustir.

2.3.4.7. Zaman Tanim Alaninda Dogrusal Olmayan Hesap Yontemi ile Analiz

23.4.71 — Zaman Tamm Alaminda Dogrusal Olmayan Hesap Yontemi’'nde, tasiyici
sistemdeki dogrusal olmayan davranis gdzoniine alinarak, kazikli rihtim veya iskele tasiyici
sisteminin hareket denklemi zaman tanim alaninda adim adim entegre edilir. Analiz sirasinda
her bir zaman artiminda sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢
kuvvetler ile bu biiyiikliiklerin deprem istemine karsi gelen maksimum degerleri hesaplanir.

2.3.4.7.2 — 1.2.4°de verilen o6zelliklere sahip li¢ adet ivme kaydi segilerek bunlarla yapilacak
analizlerden elde edilen en elverigsiz biiyiiklikler (i¢ kuvvet, yerdegistirme ve
sekildegistirme) veya yedi adet ivme kaydi secilerek, bunlarla yapilacak analizlerden elde
edilen ortalama biiyiikliikler tasarima esas biiyiikliikler olarak alinacaktir.

2.3.4.8. Birim Sekildegistirme Istemlerinin Belirlenmesi

2.3.4.8.1 — 2.3.4.5 veya 2.3.4.6’ya gore yapilan itme analizi veya zaman tanim alaninda
2.3.4.7’ye gore yapilan analiz sonucunda c¢ikis bilgisi olarak herhangi bir kazik kesitinde elde
edilen 0, plastik donme istemine bagli olarak plastik egrilik istemi, asagidaki bagint: ile
hesaplanacaktir:

0
0,= > (2.20)

LP

2.3.4.8.2' — Amaca uygun olarak segilen celik ve beton modelleri kullanilarak, kesitteki
eksenel kuvvet istemi altinda yapilan analizden elde edilen iki dogrulu moment-egrilik iligkisi
ile tanimlanan ¢, esdeger akma egriligi, Denk.(2.20) ile tanimlanan ¢, plastik egrilik istemine
eklenerek, kazik kesitindeki ¢ toplam egrilik istemi elde edilecektir (Sekil 2.6):

' 26.12.2008 tarih ve 27092 sayili Resmi Gazete
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o= 0,0, (2.21)

Betonarme, ongerilmeli ve ¢elik boru kaziklarda beton, donati ¢eligi, ongerme ¢eligi veya
yap1 celiginin birim sekildegistirme istemleri, Denk.(2.21) ile tanimlanan toplam egrilik
istemine gore moment-egrilik analizi yapilarak hesaplanacaktir.

M A
9p
>
My """ | :
by o ¢
Sekil 2.6

2.3.4.9'. Kaziklarda Kesit Birim Sekildegistirme Kapasiteleri

Betonarme, ongerilmeli ve ¢elik boru kaziklarin plastik sekildegistirme bolgelerinde beton,
donat1 c¢eligi, ongerme celigi veya yapi c¢eliginin birim sekildegistirmeleri cinsinden
2.3.4.8.2°ye gore elde edilen deprem istemleri, Tablo 2.10’da tanimlanan tanimlanan birim
sekildegistirme kapasiteleri ile karsilastirilarak, kesit diizeyinde tasiyici sistem performansi
belirlenecektir.

Tablo 2.10. Kaziklarin plastik kesitleri icin tanimlanan
birim sekildegistirme kapasiteleri

. . s g Performans Diizeyi
Birim sekildegistirme MH KH

Betonarme ve ongerilmeli beton kazik
Kazik — kazik basligi / tabliye baglantisindaki
plastik kesitte ve zemin icindeki plastik kesitte:
Beton basing birim sekildegistirmesi 0.005 0.020
Donati ¢eligi cekme birim sekildegistirmesi 0.010 0.040
Zemin i¢indeki plastik kesitte:
Ongerme celigi birim sekildegistirmesi 0.005" 0.040
Celik boru kazik
Kazik — kazik basligi / tabliye baglantisindaki
betonarme plastik kesitte:
Beton basing birim sekildegistirmesi 0.008 0.025
Donati geligi cekme birim sekildegistirmesi 0.010 0.040
Zemin igindeki plastik kesitte ¢elik basing ve
¢cekme birim sekildegistirmesi:
Ici bos boru kazik 0.008 0.025
I¢i beton doldurulmus kompozit kazik 0.008 0.035
) Birim sekildegistirmede deprem nedeni ile meydana gelen artis

' 26.12.2008 tarih ve 27092 sayili Resmi Gazete
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2.3.4.10. Betonarme Kaziklarin Kesme Kuvveti Kapasitesi

2.3.4.5 veya 2.3.4.6’ya gore yapilan itme analizi veya zaman tanim alaninda 2.3.4.7’ye gore
yapilan analiz sonucunda betonarme kaziklarda ¢ikis bilgisi olarak elde edilen kesme kuvveti
istemi esas alinarak gevrek kesme kirilmasina gore performans degerlendirmesi yapilacaktir.
Kesme kuvveti istemi ile karsilastirmada esas alinacak kesit kesme kuvveti kapasitesi V.
asagidaki sekilde hesaplanacaktir:

Ve=Ve+ Vi+ ¥, 2.22)

Burada V., Vs ve V, sirasi ile betonun, geligin ve keside etkiyen eksenel kuvvetin kesme
kuvveti kapasitesine katkilarin1 gostermektedir. Celigin katkisi, karakteristik dayanim esas
almarak TS-500’e gore belirlenecektir. Betonun katkis1 ise asagidaki baginti ile
hesaplanacaktir.

V., =0.80 4.k /[, (2.23)

Burada A, kesidin briit alanin1 [mm?], fex karakteristik beton basing dayanimini [MPa], k. ise
egrilik siinekligi istemine bagli olarak asagida tanimlanan katsayiy1r gostermektedir. Bu
bagint1 ile hesaplanan V. ’nin birimi [N] dr.

k, =0.288 (s <3)
k, =0.432 — 0.048p G<p, <7
¢ ¢ 2.24)
k =0.137 = 0.0059y,  (7<p,<15)
k. = 0.0485 (15 < 1,)

Yukaridaki bagintilarda g kesitin egrilik siinekligi istemi’ni gostermektedir (Sekil 2.6):

Ho = O/ by (2.25)

olarak tanimlanir. Denk.(2.22)’de yer alan iigiincii terim V), asagida tamimlanmistir (Sekil
2.7):

V, = N tana (2.26)
Burada N, kazigin eksenel kuvvetini (basing pozitif), ¢, ve ¢, ise list ve alt kesitlerdeki

esdeger beton basing blokunun derinligini gostermektedir (Kesin hesap yapilmamasi
durumunda bu degerler kesit yiiksekliginin yaklasik olarak %20’sine esit alinabilir).

Sekil 2.7
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2.3.4.11. Betonarme Tabliye Elemanlarinin Kesme Kapasitesi

2.3.4.5 veya 2.3.4.6’ya gore yapilan itme analizi veya zaman tanim alaninda 2.3.4.7’ye gore
yapilan analiz sonucunda dogrusal elastik olarak caligmasi Ongoriilen betonarme tabliye
elemanlarinin gevrek kesme kirilmasina gore performans degerlendirmesi TS — 500’e gore
yapilacaktir.

2.3.4.12'. Betonarme Kaziklarin Plastik Kesitlerinde Ek Enine Donat: Kosulu

Betonarme veya ongerilmeli beton kaziklarda zemin iginde olusan plastik kesitlerden itibaren
alta ve/veya iiste dogru en az 2D mesafede spiral enine donati miktar1 asagidaki degerden
daha az olmayacaktir:

N+F
p, =0.16 &(0.5 + —PJ +0.13(p, - 0.01) = 0.12 Ju 2.27)

ywk k ywk

' 26.12.2008 tarih ve 27092 say1li Resmi Gazete
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UCUNCU BOLUM
DEMIRYOLU KOPRULERININ DEPREM ETKIiSi ALTINDA
TASARIM ESASLARI

3.1. GENEL HUKUMLER
3.1.1. KAPSAM VE TANIMLAR

Bu Esaslar, betonarme, 6n gerilmeli beton, ¢elik ve kompozit demiryolu kopriilerinin deprem
etkileri altinda tasarimi ve mevcut kdpriilerin deprem performanslarinin degerlendirilmesi i¢in
uygulanacaktir. Kemer kopriiler, asma kopriiler ve egik askili kopriiler ile deprem yalitimli
kopriiler bu Esaslarin kapsami disindadir.

3.1.2. DEMIRYOLU KOPRULERININ DEPREM PERFORMANSI BAKIMINDAN
SINIFLANDIRILMASI

Demiryolu kdpriileri, 6ngoriilen deprem performansina ve onemine gore asagidaki sekilde
siiflandirilirlar.

3.1.2.1. Ozel Képriiler

Ozel Kopriiler simifina giren demiryolu képriileri asagidaki sekilde gruplandirilmistir:

(a) Stratejik giizergahlar iizerinde bulunan kopriiler

(b) Deprem sonrasinda hemen veya ¢ok kisa siire i¢inde servis vermesi beklenen kritik
kopriiler

3.1.2.2. Normal Kopriiler

Ozel képriiler ve Basit Kopriiler disinda kalan tiim demiryolu kopriileri Normal Képriiler
olarak tanimlanmustir.

3.1.2.3. Basit Kopriiler

Basit Kopriiler sinifina giren demiryolu kopriileri asagidaki sekilde gruplandirilmisgtir:

(a) Ozel Képriiler disinda, tek agiklikli ve acikligi 10 m’den fazla olmayan kopriiler

(b) Ozel Kopriiler disinda, Etkin Yer Ivmesi’nin 0.10g’den daha kiigiik oldugu yerlerde
bulunan kdpriiler

3.1.3. DEMIRYOLU KOPRULERI iCIN TANIMLANAN PERFORMANS
DUZEYLERI

Demiryolu koépriilerinin performans diizeyleri, deprem etkisi altinda meydana gelmesi
beklenen hasarlara bagli olarak asagida tanimlanmistir. Bu performans diizeyleri i¢in kabul
edilebilir hasar limitleri, her bir yap1 tipi veya elemani i¢in ayri ayr1 ve sayisal olarak
tanimlanacaktir.

3.1.3.1. Minimum Hasar Performans Diizeyi (MH)

Minimum hasar performans diizeyi, demiryolu kopriilerinde deprem etkisi ile hi¢ hasar
meydana gelmemesi veya meydana gelecek yapisal hasarin ¢ok sinirli olmast durumunu
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tanimlayan performans diizeyidir. Bu durumda kopriide trafik kesintisiz olarak devam eder
veya meydana gelebilecek aksamalar birkag¢ giin i¢inde kolayca giderilebilecek diizeyde kalir.

3.1.3.2. Kontrollu Hasar Performans Diizeyi (KH)

Bu performans diizeyi, demiryolu kopriilerinde deprem etkisi altinda ¢ok agir olmayan ve
onarilabilir hasarin meydana gelmesine izin verilen performans diizeyi olarak tanimlanir. Bu
durumda, koprii operasyonunda kisa siireli (birka¢ giin veya hafta) aksamalarin meydana
gelmesi normaldir.

3.1.3.3. Ileri Hasar Performans Diizeyi (IH)

Bu performans diizeyi, demiryolu kopriilerinde deprem etkisi altinda gdgme Oncesinde
meydana gelen agir ve yaygin hasari temsil etmektedir. Bu durumda, koprii operasyonunda
uzun siireli aksamalarin meydana gelmesi, hatta kopriiniin tamamen servis dis1 birakilmasi
miimkiindiir.

3.1.3.4. Gocme Hasar1 Durumu (GH)

Bu durumda, demiryolu kopriisiinde deprem etkisi altinda tam go¢me hasar1 meydana gelir.
Koprii servise devam edemez.

3.1.4. DEMIRYOLU KOPRULERINDE ONGORULEN PERFORMANS HEDEFLERI

Tiirti ve 6nemine gore siniflandirilan kopriiler i¢in hedeflenen performans diizeyleri, yukarida
tanimlanmis bulunan deprem diizeylerine bagli olarak Tablo 1°de verilmistir.

Tablo 3.1. Cesitli deprem diizeylerinde hedeflenen performans diizeyleri

Képrii (D1) (D2) (D3)
Deprem Deprem Deprem
Simifi .. .. ..
Diizeyi Diizeyi Diizeyi
Ozel Képriiler - MH KH
Normal Képriiler MH KH (IH)
Basit Kopriiler (MH) KH (iH)

Tablo 1.1°de parantez iginde gosterilen performans hedefinin kendiliginden gerceklesecegi
varsayllmaktadir. Diger deyisle normal ve basit kopriiler icin (D3) depremi altinda ileri Hasar
(IH) performans hedefinin, basit kopriiler igin (D1) depremi altinda Minimum Hasar (MH)
performans hedefinin irdelenmesine gerek yoktur.

3.1.5. TASARIM VE DEGERLENDIRME YONTEMLERI

Demiryolu kopriilerinin depreme karsi tasariminda kullanilacak yontemler iki temel gruba
ayrilmistir. Yontemlerin genel tanimlart ve uygulama kapsamlar1 asagidaki paragraflarda
verilmigtir. Yontemlere iliskin ayrintilar ve uygulama esaslari ise 3.2’de verilmistir.

3.1.5.1. Dayanima Gore Tasarim (DGT) Yontemleri

3.1.5.1.1 — Dayanima (Kuvvete) Gore Tasarim (DGT) yaklagimi, elastik deprem kuvvetleri
veya elastik Otesi siinek davranis dikkate alinarak azaltilan esdeger kuvvetler altinda yapilan
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dogrusal elastik analize gore, yapisal elemanlarin dayanimlarinin yeterliliginin saglanmasi
esasina dayanir.

3.1.5.1.2 — DGT Yontemleri, 6zel ve normal demiryolu kopriilerinin (D1) ve (D2) depremleri
altinda Minimum Hasar Performans Diizeyi (MH)’nin irdelenmesi, basit demiryolu
kopriilerinin  (D2) depremleri altinda Kontrollu Hasar Performans Diizeyi (KH) nin
irdelenmesi i¢in kullanilabilir. (Bkz. Tablo 3.2).

3.1.5.2. Sekildegistirmeye Gore Tasarim (SGT) Yontemleri

3.1.5.2.1 — Sekildegistirmeye (Yerdegistirmeye) Gore Tasarim (SGT) yaklasiminda, belirli
diizeylerdeki deprem yer hareketleri altinda tasiyict sistem elemanlarinda olusabilecek hasar
sayisal olarak belirlenir ve bu hasarin ilgili elemanlar i¢in kabul edilebilir hasar limitlerinin
altinda kalip kalmadig1 kontrol edilir. Kabul edilebilir hasar limitleri, g¢esitli deprem
diizeylerinde yap1 i¢in Ongoriilen hedef performans diizeyleri ile uyumlu olacak sekilde
tanimlanir. Eleman diizeyinde hesaplanmasi ongoriilen deprem hasari, siddetli depremlerde
genel olarak dogrusal elastik siirlar 6tesinde meydana nonlineer sekildegistirmelere veya
bunlarla uyumlu yerdegistirmelere kars1 geldiginden bu yaklasim, “Sekildegistirmeye
(Yerdegistirmeye) Gore Tasarim” yaklasimi olarak adlandirilir. SGT Yontemleri, modern
tasarim yaklasimi “Performansa Gore Tasarim”m temel yontemleridir.

3.1.5.2.2 — SGT Yontemleri, demiryolu kopriilerinin (D2) ve (D3) depremleri altinda
Kontrollu Hasar Performans Diizeyi (KH)’ nin irdelenmesi i¢in kullanilir. (Bkz. Tablo 3.2).

Tablo 3.2. Demiryolu kopriileri icin cesitli
deprem diizeylerinde uygulanacak tasarim yontemleri

Yapinin (D1) (D2) D3)
Deprem Deprem Deprem
Sinifi .o .. .
Diizeyi Diizeyi Diizeyi
Ozel Képriiler — DGT SGT
Normal Kopriiler DGT SGT —
Basit Kopriiler — DGT —

3.1.5.3. Mevcut Kopriilerin Performanslarinin Degerlendirilmesi

Yukarida agiklanan Dayanima Gore Tasarim (DGT) ve Sekildegistirmeye Gore Tasarim
(SGT) Yontemleri, mevcut demiryolu kopriilerinin  deprem  performanslarinin
degerlendirilmesi i¢in de kullanilabilir. Daha giivenilir bir degerlendirme icin SGT
Yontemleri tercih edilmelidir.
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3.2. DEMIRYOLU KOPRULERININ DAYANIMA VE SEKILDEGISTIRMEYE
GORE TASARIMI

3.2.1. SIMGELER

A. = Betonarme kesitin briit alan

al(l.) = (i)’inci itme adiminda birinci moda ait modal ivme [m/s’]

d® = (i)inci itme adiminda birinci moda ait modal yerdegistirme [m]

dl(p) = (p)’inci son itme adiminda birinci moda ait modal yerdegistirme [m]
d, = Ayak kesitindeki tipik donatinin ¢ap1 [mm]

......

......

Fy; = Birinci modda j’inci serbestlik derecesine x dogrultusunda etkiyen esdeger deprem
yiikii [kN]

fex = Betonun karakteristik basing dayanimi

Sy« = Ayak kesitindeki tipik donatinin karakteristik akma dayanimini [MPa]

g = Yercekimi ivmesi [9.81 m/s’]

H = Konsol ayak boyu veya ayak tabani ile moment sifir noktas1 arasindaki uzunluk [mm]

hj  =j’inci ayagin yiiksekligi

L, = Plastik bolge uzunlugu (plastik mafsal boyu)

M = Ko0priiniin toplam kiitlesi [ton]

My, = x deprem dogrultusunda hakim (birinci) modda etkin kiitle [ton]

m;  =j’inci serbestlik derecesine ait kiitle [ton]

N = Betonarme ayak eksenel kuvveti (basing pozitif) [kN]
R = Tas1yic1 Sistem Davranis Katsayisi

R;  =7j’inci ayaga ait Ayak Davranis Katsayisi

RA(T) = Deprem Yiikii Azaltma Katsayisi
Sae(T) = T periyoduna kars: gelen elastik spektral ivme [m/s’]
Sar(T) = T periyoduna kars1 gelen azaltilmus spektral ivme [m/s’]

Sqip = 1. moda ait dogrusal olmayan (nonlineer) spektral yerdegistirme [m]
T = Dogal titresim periyodu [s]
Ty, = x deprem dogrultusunda hakim (birinci) dogal titresim periyodu [s]

Ts = Spektrum kose periyodu [s]
ui‘%l = (1)’inci itme adiminda x deprem dogrultusunda hakim (birinci) modda tabliye kiitle

merkezinin yerdegistirmesi

V. = Ayak kesme kuvveti kapasitesine betonun katkis1

Ve = Ayak kesitinin kesme kuvveti kapasitesi

Vi = Azaltilmamis deprem yiikleri ile yapilan 6n analizden j’inci orta ayakta elde edilen
toplam kesme kuvveti

Ve, = Ayak kesme kuvveti kapasitesine eksenel kuvvetin katkisi

Vs = Ayak kesme kuvveti kapasitesine enine donatinin katkis1

Vi = x deprem dogrultusunda hakim (birinci) modda toplam esdeger deprem yukii [kN]

Vx(jl) = (1)’inci itme adiminda x deprem dogrultusunda hakim (birinci) modda toplam esdeger
deprem yiikii [kN]

W =Kopriiniin toplam agirligi [kN]

B = Yerdegistirme biiyiitme katsayisi

A;  =j’inci ayakta azaltilmis deprem yiikleri ile hesaplanan yerdegistirme

d;  =j’inci ayakta degerlendirmeye esas yerdegistirme

n = Minimum esdeger deprem yiikiiniin tanimlanmasi i¢in kullanilan katsay1

I'x1 =x deprem dogrultusunda hakim (birinci) moda ait katki ¢arpani
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[, =Plastik egrilik [m™]

[1. = Toplam egrilik [m™]

[1y, =x deprem dogrultusunda j’inci serbestlik derecesinin hakim (birinci) mod sekli genligi
[Ixr,1 = x deprem dogrultusunda tabliye kiitle merkezinin hakim (birinci) mod sekli genligi
[1, =Akma egriligi [m"]

Ky = Kazik kesitinde egrilik stinekligi istemi

0, = Plastik donme [rad]

3.2.2. GENEL iLKE VE KURALLAR
3.2.2.1. Demiryolu Képriilerinin Tastyic1 Sistemlerine fliskin Genel ilkeler

3.2.2.1.1 — Deprem yiiklerini karsilayan koprii tastyict sisteminde ve ayni zamanda tasiyici
sistemi olusturan elemanlarin her birinde, deprem ylklerinin temel zeminine giivenli bir
sekilde aktarilmasin1 saglayacak yeterlikte rijitlik, kararliik, dayamim ve siineklik
bulunmalidir.

3.2.2.1.2 — Tabliyede ve baslik kirislerinde plastik mafsal olusumuna izin verilmeyecektir.
Plastik mafsallar sadece ayaklarda (kolonlarda) meydana gelebilir.

3.2.2.1.3 — Demiryolu kopriilerinin tabliyeleri olabildigince eksiz, siirekli olarak
diizenlenmelidir.

3.2.2.1.4 — Demiryolu kopriilerinin ayaklari, enine dogrultuda tercihan tek veya ¢ok aciklikli
rijit gerceve olarak diizenlenmelidir.

3.2.2.2. Analiz Modellerine iliskin Kurallar

3.2.2.2.1 — Analiz modelinde tabliye, baslik kirisleri ve ayaklar yeteri kadar kiigiik pargalara
ayrilacak ve kiitleler, bu pargalarin birlesim noktalarinda yigili kiitleler olarak
tanimlanacaktir. Ayaklarin su iginde kalan kisimlarindaki yigili kiitlelerde 1.3.4°de
tanimlanan ek su kiitlesi de gozoniine alinacaktir.

3.2.2.2.2 — Yiizeysel veya kazikli temellerin zeminle etkilesimi, Dayanima Gore Tasarim
(DGT) durumunda dogrusal elastik zemin yaylar1 ile, Sekildegistirmeye Gore Tasarim (SGT)
durumunda ise zeminle temelin birbirinden ayrilmasini da temsil edebilen dogrusal elastik
olmayan (nonlineer) zemin yaylar1 ile gozoniine alinacaktir.

3.2.2.2.3 — Yeteri kadar kiiciik pargalarla modellenen ayak elemanlarinin rijitlik matrislerinde
ikinci mertebe (P-A) etkileri gozoniine alinacaktir.

3.2.2.2.4 — Demiryolu kopriilerinde depremin sadece yatay diizlemde ve birbirine dik iki
eksen dogrultusunda ayr1 ayri etkidigi varsayilacaktir.
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3.2.3. DAYANIMA GORE TASARIM
3.2.3.1 Yiikler

3.2.3.1.1 — Deprem etkisi altinda Dayanima Goére Tasarim’da, 3.2.3.1.2°in disindaki
durumlarda, esdeger deprem ylikleri sadece kdpriiniin 6z agirlig1 ve sabit ek yiiklerine karsi
gelen eylemsizlik kuvvetleri olarak tanimlanacak ve bu yiiklerle kombine edilecektir.

3.2.3.1.2 — Demiryolu trafiginin ¢ok yogun oldugu kent i¢i kdpriilerinde, tipik bir katar
yiiklemesine esdeger diizgiin hareketli yiikiin yarisina karst gelen eylemsizlik kuvvetleri de
hesaba katilacaktir.

3.2.3.2. Deprem Yiikii Azaltma Katsayilar

1.2.2°’de tanimlanan ivme spektrumuna gore bulunacak elastik deprem yiikleri, asagida
tanimlanan ve kopriiniin tiimiine uygulanacak olan Deprem Yiikii Azaltma Katsayist R(T)’ye
boliinerek azaltilacaktir.

3.2.3.2.1 — Tablo 3.3’de enine ve boyuna dogrultuda her bir j’inci orta ayak tasiyici sistemi
icin tanimlanan Ayak Davranis Katsayisi R;’lerden yararlanilarak Koprii Tasiyict Sistem
Davranis Katsayist R, Denk.(3.1) ile belirlenecektir.

R IRV
o7

Burada V; , azaltilmamis deprem yiikleri ile 3.2.4.4 veya 3.2.4.5’¢ gore yapilan 6n analizden
j’inci orta ayakta elde edilen toplam kesme kuvvetini gostermektedir.

G3.1)

Tablo 3.3. Ayak Davrams Katsayilar (R;)

Performans
Orta Ayak Tasiyic1 Sistemi Diizeyi

MH KH
Tek kolon veya enine dogrultuda narin perde (egilme perdesi — H/L,> 3) 1.5 2.5
Enine dogrultuda tek veya ¢ok agiklikli betonarme veya celik ¢erceve 2.5 5.0
Enine dogrultuda tek veya cok agiklikli ¢elik caprazli ¢ergeve 2.0 3.5
Enine dogrultuda bodur perde (kesme perdesi — H/Ly, < 3) 1.5 2.0
Boyuna dogrultuda konsol olarak egilmeye ¢alisan ayaklar 1.5 2.5
Boyuna dogrultuda tabliye ile monolitik olarak egilmeye ¢aligsan ayaklar 2.5 4.0

3.2.3.2.2 — R < 1.5 olan tasiyict sistemlerde Deprem Yiikii Azaltma Katsayist R, = R
almacaktir. R > 1.5 icin ise dogal titresim periyodu 7°ye bagli olarak Denk.(3.2) ile
belirlenecektir. Bu bagmtida 7s 1.2.2°de tanimlanan spektrum kose periyodunu
gostermektedir.

Ra(T)=1.5+(R—1.5)T£ (0<T<Ty)
R(T)=R ; (Ty<T)

(3.2)
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3.2.3.2.3 — R; < R olmas1 durumunda, j’inci ayakta 3.2.3.4 veya 3.2.3.5’e gore azaltilmis
deprem yiikleri ile yapilan analiz sonucunda elde edilen tiim i¢ kuvvetler (R / R;) oram ile
carpilarak biiytiltiilecektir.

3.2.3.3. Azaltilmis Deprem Yiikleri ile Dogrusal Elastik Analiz Yontemleri

Azaltilmis deprem ytikleri ile dogrusal elastik analiz i¢in kullanilabilecek yontemler, Esdeger
Deprem Yiikii Yontemi ve Mod Birlestirme Yontemi’dir. 3.2.3.4’de tanimlanan Egsdeger
Deprem Yiikii Yontemi, boyuna dogrultuda birbirlerine tabliye ile bagli ve tek serbestlik
dereceli sistem olarak calisabilen kopriilerde, enine dogrultuda ise ayak rijitliklerinin koprii
boyunca dagilimi bakimindan tam simetrik veya simetrige ¢ok yakin olan diizenli kopriilerde
uygulanabilir. Ayrica deprem dogrultusunda birinci (hakim) moda ait etkin kiitlenin kopri
toplam kiitlesine oranmin en az 0.70 olmasi gereklidir. Diger biitlin koprii sistemlerinde
3.2.3.5’de tanimlanan Mod Birlestirme Yontemi kullanilacaktir.

3.2.3.4. Esdeger Deprem Yiikii Yontemi ile Analiz

3.2.3.4.1 — GOzonline alinan herhangi bir x deprem dogrultusunda, kopriiye etkiyen toplam
Esdeger Deprem Yiikii, Vx, , Denk.(3.3) ile belirlenecektir.

_ MSae(Tx,l)

>nMS,.(0 33
x,1 Ra(TX’l) n ae( ) ( )

Ozel Képriiler’de 1 = 0.20, Normal Képriiler’de n = 0.15, Basit Kopriiler’de ise n = 0.10
alinacaktir. Sistemin kiitlesi M = W/g olarak hesaplanacaktir (birimi [ton]).

3.2.3.4.2 — Go6zOniine alinan x deprem dogrultusunda tastyici sistemin hakim periyodu Ty,
3.2.3.2°de tanimlanan analiz modeli esas alinarak yapilacak serbest titresim hesabindan elde
edilecektir. Bu durumda x deprem dogrultusunda ayrik kiitlelere etkiyen esdeger deprem

yiikleri, Denk.(3.4) ile belirlenecektir:
m. (I)X.
Fyi = o=V, (3:4)
Z (mj ¢xj,1)
j

3.2.3.5. Mod Birlestirme Yontemi ile Analiz

Bu yontemde maksimum i¢ kuvvetler ve yerdegistirmeler, azaltilmig ivme spektrumu esas
alinarak, yeterli sayida dogal titresim modunun her biri i¢in hesaplanan maksimum katkilarin
istatistiksel olarak birlestirilmesi ile elde edilir.

3.2.3.5.1 — Herhangi bir n’inci titresim modunda goézoniline alinacak azaltilmis ivme
spektrumu ordinat1 Denk.(3.5) ile belirlenecektir.
Sae (1)
Sp(T)= "= 3.5
aR( n) Ra (Tn) ( )

3.2.3.5.2 — Hesaba katilmas1 gereken yeterli titresim modu sayisi, gozonline alinan birbirine
dik x ve y yatay deprem dogrultularinin her birinde, her bir mod i¢in hesaplanan etkin
kiitle’lerin toplaminin higbir zaman koprii toplam kiitlesinin %90’ 1indan daha az olmamasi
kuralina gore belirlenecektir.
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3.2.3.5.3 — I¢ kuvvet ve yerdegistirme biiyiikliiklerinin her biri icin ayri ayri uygulanmak
tizere, her titresim modu icin hesaplanan ve eszamanli olmayan maksimum katkilarin
istatistiksel olarak birlestirilmesi i¢in Tam Karesel Birlestirme (CQC) Kurali uygulanacaktir.
Capraz korelasyon katsayilarr’nin hesabinda, modal séniim oranlar1 biitiin titresim modlar
i¢cin %5 olarak alinacaktir.

3.2.3.5.4 — Toplam deprem yiikiiniin 3.2.3.5.3’¢ gore birlestirilmis degeri, Denk.(3.3)’iin sag
tarafinda verilen minimum degerden daha az olmayacaktir. Bu kosulun saglanmamasi
durumunda biitlin analiz biytkliikleri, Denk.(3.3)’deki minimum deprem yiikiiniin
birlestirilmis toplam deprem yiikiine oranlanmas: ile elde edilen katsayi1 ile carpilarak
bliyiitiilecektir.

3.2.3.6. Yerdegistirmelerin Sinirlandirilmasi

Esdeger Deprem Yiikii Yontemi veya Mod Birlestirme Yontemi ile azaltilmis deprem
yiklerine gore hesaplanan ayak-tabliye birlesim noktasi yerdegistirmelerinden (A;)
yararlanilarak Denk.(3.6)’e gore degerlendirmeye esas yerdegistirmeler elde edilecektir.

8, =BRA, (3.6)

R < 1.5 i¢in B =1, aksi durumda B =2/3 alinacaktir. Biitlin ayaklar i¢in hesaplanan maximum
goreli 6teleme o;/ h; , Minimum Hasar (MH) Performans Diizeyi’nde 0.008, Kontrollu Hasar
(KH) Performans Diizeyi’nde ise 0.015 degerini asmayacaktir. Aksi durumda, ayak kesitleri
bliyiiltiilerek veya tasiyict sistem degistirilerek analiz tekrarlanacaktir.

3.2.4. SEKILDEGISTIRMEYE GORE TASARIM (SGT)
3.2.4.1. Nonlineer Ayak ve Kazik Modelleri

3.24.1.1 — Egilme ve eksenel kuvvet etkisi altindaki koprii ayaklarinda ve ayak
temellerindeki kaziklarda dogrusal elastik olmayan davranisin ideallestirilmesi igin,
literatiirde  gecerliligi  kanitlanmis  modeller  kullanilabilir.  Ancak, miihendislik
uygulamalarindaki yayginligi ve pratikligi nedeni ile yigili plastik davranis modeli’nin esas
alinmasi1 uygundur. Basit egilme durumunda plastik mafsal hipotezi’ne karsi gelen bu
modelde, cubuk eleman olarak ideallestirilen ayak ve kaziklardaki i¢ kuvvetlerin plastik
kapasitelerine eristigi sonlu uzunluktaki bolgeler boyunca, plastik sekildegistirmelerin diizgiin
yayili bigimde olustugu varsayilmaktadir. Plastik mafsal boyu olarak da adlandirilan plastik
sekildegistirme bélgesi’nin uzunlugu (L,), betonarme orta ayaklarda Denk.(3.7) ile
belirlenecektir.

Ly=0.08 H+0.022 fy dy > 0.044 fyc dy 3.7

Kaziklarda ise plastik sekildegistirme bolgesi’nin uzunlugu, calisan dogrultudaki kesit boyutu
()’nin yarisina esit almacaktir (L, = 0.5 A).

3.2.4.1.2 — Celik boru kaziklarda, hem kazik basligina baglant1 yapilan kompozit kisimda,
hem de alttaki celik boru kisminda, egilme momentinin en biiylik degerleri alabilecegi
yerlerde potansiyel olarak plastik kesitlerin (plastik mafsallarin) olusabilecegi dikkate
almmalidir.

41



3.2.4.1.2 — Bir veya iki eksenli egilme ve eksenel kuvvet etkisinde plastiklesen betonarme
veya celik koprii ayagi veya kazik kesitlerinin akma yiizeyleri uygun bi¢imde
dogrusallastirilarak iki boyutlu davranis durumunda akma c¢izgileri, li¢ boyutlu davranis
durumunda ise akma diizlemleri olarak modellenebilir (Betonarme kesit i¢in Bkz. Sekil 3.1).
Betonarme ayak veya kazik kesitlerinin esdeger akma ylizeylerinin belirlenmesinde betonun
maksimum basing birim sekildegistirmesi 0.004, donati c¢eliginin maksimum birim
sekildegistirmesi ise 0.015 alinabilir.

3.2.4.1.3 — I¢ kuvvet-plastik sekildegistirme bagmtilarinda peklesme etkisi (plastik dénme
artisina bagli olarak plastik momentin artis1) yaklasik olarak terk edilebilir (Sekil 3.2). Bu
durumda, bir veya iki eksenli egilme ve eksenel kuvvet etkisindeki kesitlerde plastiklesmeyi
izleyen itme adimlarinda, i¢ kuvvetlerin akma yiizeyinin iizerinde kalmas1 kosulu ile plastik
sekildegistirme vektoriiniin akma yiizeyine yaklasik olarak dik olmasi kosulu g6zoniine
alimmalidir.

AN

Ve .

\ / "M,

Sekil 3.1 Sekil 3.2

4
D
]

3.2.4.1.4 — Betonarme ayak ve kaziklarin akma Oncesi baslangi¢ rijitlikleri olarak catlamis
baginti ile hesaplanir:

(EI), = % (3.8)

y

Burada Mp , disey yliklerden olusan ayak veya kazik eksenel kuvvetleri kullanilarak
3.2.4.1.2°ye gore hesaplanan nominal plastik momenti, ¢, ise akma egriligini gostermektedir.
Daha kesin bir hesap yapilmadik¢a, akma egriligi i¢in asagidaki yaklasik bagintidan
yararlanilabilir.

€

“y
- (3.9)

o, =o
Burada €, donati ¢eliginin akma birim sekildegistirmesini, d kesitin egilmede c¢alisan
boyutunu, a ise asagida tanimlanan amprik katsayiy1 gostermektedir.
Dairesel ayak veya kazikta: a=2.25

Dikdortgen ayak veya kazikta: a=2.10
Perde tipi ayakta: a=2.00
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3.2.4.1.5 — Betonarme veya ongerilmeli baglik kirislerinde ve tabliyede plastik mafsallarin
olusmasina higbir zaman izin verilmeyecektir. Bu elemanlarda etkin egilme rijitligi i¢in
a = 2.00 alinarak Denk.(3.8) ve Denk.(3.9)’dan yararlanilabilir.

3.2.4.1.6 — Kazikli ayak temellerinde;

(a) Kazik—zemin etkilesimini temsil eden ayrik zemin yaylarinda, dogrusal elastik olmayan
(nonlineer) kuvvet-yerdegistirme iliskileri gézoniine alinacaktir. Bu iliskiler, birbirine dik iki
yatay dogrultuda (p-y egrileri), eksenel dogrultuda kazik ¢eperi boyunca (t-z egrileri) ve kazik
ucunda (Q-Z egrileri) tanimlanacaktir (Bkz. “DLH Geoteknik Tasarim Rehberi” ve orada
belirtilen kaynaklar).

(b) Nonlineer kazik modelinde, kaziklarin alt ucunda esdeger ankastre mesnet tanimlamasi
yapilmayacaktir.

3.2.4.1.7 — Yiizeysel ayak temellerinde, zeminle temelin birbirinden ayrilmasini da temsil
edebilen dogrusal elastik olmayan (nonlineer) zemin yaylari ile gézoniine alinacaktir.

3.2.4.2. Diisey Yiikleme

Deprem etkisi altinda asagida 3.2.4.3’de tanimlanan nonlineer itme analizinin baglangic
kosullarin1 belirlemek iizere koprii tasiyici sistemi, Oncelikle diisey yiiklerin etkisi altinda
nonlinear tasiyici sistem modeli ile analiz edilecektir. Ancak bu analizde kopri tasiyici
sisteminde nonlinear davranisa, diger deyisle ayaklarda ve kaziklarda plastik mafsal
olusumuna izin verilmeyecektir.

3.2.4.3. Deprem Etkisi Altinda Nonlineer itme Analizi Yontemleri

Deprem etkisi altinda nonlineer itme analizi i¢in kullanilabilecek yontemler, Artimsal Esdeger
Deprem Yiikii Yontemi ve Artimsal Mod Birlestirme Yontemi’dir. 3.2.4.4’te tanimlanan
Artimsal Esdeger Deprem Yiikii Yontemi’nin uygulanabilmesi i¢in koprii tasiyici sisteminin
her iki deprem dogrultusunda diizenli olmas1 ve ayrica deprem dogrultusunda birinci (hakim)
moda ait etkin kiitlenin koprii toplam kiitlesine oraninin en az 0.70 olmast gereklidir. Diger
biitiin sistemlerde 3.2.4.5’de tanimlanan Artimsal Mod Birlestirme Yontemi veya 3.2.4.6’da
tanimlanan Zaman Tanim Alaninda Dogrusal Olmayan Hesap Yontemi kullanilacaktir.

3.2.4.4. Artimsal Esdeger Deprem Yiikii Yontemi ile itme Analizi

3.2.44.1 — Artimsal Esdeger Deprem Yiikii Yontemi’nde, birinci (deprem dogrultusunda
hakim) titresim mod sekli ile orantili olacak sekilde, deprem istem sinirina kadar monotonik
olarak adim adim arttirilan esdeger deprem yliklerinin etkisi altinda dogrusal olmayan itme
analizi’ yapilir. 3.2.4.2°de tanimlanan baslangi¢ analizini izleyen itme analizinin her bir
adiminda tasiyici sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢ kuvvet
artimlart ile bunlara ait birikimli (kiimiilatif) degerler ve son adimda deprem istemine karsi
gelen maksimum degerler hesaplanir.

3.2.4.4.2 — Tabliyenin kiitlesi ile birlikte ayaklarda ayak boyunca ayrik kiitlelere etkiyecek
esdeger deprem yiiklerinin dagilimi, goézoniine alinan x dogrultusundaki deprem i¢in
Denk.(3.4) ile belirlenecektir. Artimsal itme analizi sirasinda, esdeger deprem yiikii
dagiliminin, tasiyict sistemdeki plastik kesit olusumlarindan bagimsiz bicimde sabit kaldigi
varsayimi yapilabilir.

43



3.2.4.4.3 — Itme analizi sonucunda, koordinatlar1 “tabliye yerdegistirmesi — deprem yiikii”
olan itme egrisi elde edilecektir. Tabliye yerdegistirmesi, tabliyenin kiitle merkezinde,
gbzoniine alinan x deprem dogrultusunda her itme adiminda hesaplanan yerdegistirmedir.
Deprem yiikii ise, her adimda esdeger deprem yiiklerinin x deprem dogrultusundaki
toplamidir. Itme egrisine uygulanan koordinat déniisiimii ile, koordinatlar1 “modal
verdegistirme — modal ivme” olan modal kapasite diyagrami asagidaki sekilde elde edilebilir:
(Sekil 3.3):

Vi1
X, A al A

Modal kapasite

Itme egrisi diyagrami

—>

I

| UXT,1 d

Sekil 3.3

v

(a) (1)’inci itme adiminda birinci (deprem dogrultusunda hakim) moda ait modal ivme al(i)

asagidaki sekilde elde edilir:
" V(il)
a’ = —— (3.10)

x,1
Burada M, ; birinci (deprem dogrultusunda hakim) moda ait etkin kiitleyi gostermektedir.

(b) (i)’inci itme adiminda birinci (deprem dogrultusunda hakim) moda ait modal yer
degistirme dl(‘) ‘nin hesabi i¢in, asagidaki bagintidan yararlanilabilir:
@
: u
df = —T1— (3.11)
q)XT,l r

x,1

Burada TI',; birinci (deprem dogrultusunda hakim) moda ait modal katki ¢arpanim
gostermektedir.

3.2.4.4.4 — itme analizi sonucunda 3.2.4.4.3’¢ gore elde edilen modal kapasite diyagrami ile
birlikte, 1.2.2°de tanimlanan elastik davranis spektrumu goézoniine alinarak, birinci (hakim)
moda ait maksimum modal yerdegistirme, diger deyisle modal yerdegistirme istemi
hesaplanacaktir. Tanim olarak modal yerdegistirme istemi, dl(p) , dogrusal olmayan
(nonlineer) spektral yerdegistirme Sy, e esittir:

d® =Sy, (3.12)

Dogrusal olmayan (nonlineer) spektral yerdegistirme Sg; ;’in belirlenmesine iliskin islemler
Ek C’de verilmistir.

3.2.4.4.5 — Son itme adim1 i = p i¢in Denk.(3.12)’ye gore belirlenen modal yerdegistirme
istemi dl(p) ‘'nin Denk.(3.11)’de yerine konulmasi ile, x deprem dogrultusundaki tabliye

yerdegistirmesi istemi ug})’l elde edilecektir:
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”ipT)J = (DxT,l Fx,l dl(p) (3.13)

Bu yerdegistirme istemine karsi gelen diger tiim istem biiyiikliikleri (yerdegistirme,
sekildegistirme ve i¢ kuvvet istemleri) mevcut itme analizi dosyasindan elde edilecek veya
tabliye yerdegistirmesi istemine ulagincaya kadar yapilacak yeni bir itme analizi ile
hesaplanacaktir.

3.2.4.5. Artimsal Mod Birlestirme Yontemi ile itme Analizi

Artimsal Mod Birlestirme Yontemi’nde, tastyici sistemin davranigini temsil eden yeteri sayida
dogal titresim mod sekli ile orantili olacak sekilde monotonik olarak adim adim arttirilan ve
birbirleri ile uygun bicimde Ol¢eklendirilen modal yerdegistirmeler veya onlarla uyumlu
modal deprem ylikleri esas alinarak Mod Birlestirme Yéntemi’ artimsal olarak uygulanir.
Ardisik iki plastik kesit olusumu arasindaki her bir itme adiminda, tasiyici sistemde “adim
adim dogrusal elastik” davranigin esas alindigi bu itme analizi yontemi, Ek D’de
aciklanmustir.

3.2.4.6. Zaman Tamim Alaninda Dogrusal Olmayan Hesap Yontemi ile Analiz

3.2.4.6.1 — Zaman Tamm Alaminda Dogrusal Olmayan Hesap Yoéntemi’nde, tasiyici
sistemdeki dogrusal olmayan davranig gézoniine almarak koprii tasiyici sisteminin hareket
denklemi zaman tanim alaninda adim adim entegre edilir. Analiz sirasinda her bir zaman
artiminda sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢ kuvvetler ile
bu biiyiikliiklerin deprem istemine kars1 gelen maksimum degerleri hesaplanir.

3.2.4.6.2 — 1.2.4°de verilen 6zelliklere sahip ii¢ adet ivme kayd1 segilerek bunlarla yapilacak
analizlerden elde edilen en elverigsiz biyiiklikler (i¢c kuvvet, yerdegistirme ve
sekildegistirme) veya yedi adet ivime kaydi segilerek, bunlarla yapilacak analizlerden elde
edilen ortalama biiytikliikler tasarima esas biiyiikliikler olarak alinacaktir.

3.2.4.7. Birim Sekildegistirme istemlerinin Belirlenmesi

3.24.7.1 — 3.2.44 veya 3.2.4.5’¢c gore yapilan itme analizi veya zaman tanim alaninda
3.2.4.6’ya gore yapilan analiz sonucunda c¢ikis bilgisi olarak herhangi bir plastik ayak
kesitinde elde edilen 0, plastik donme istemine baglh olarak plastik egrilik istemi, asagidaki
bagint1 ile hesaplanacaktir:

0

o,= - (3.14)

LP

3.2.4.7.2 — Amaca uygun olarak segilen celik ve beton modelleri kullanilarak, kesitteki
eksenel kuvvet istemi altinda yapilan analizden elde edilen iki dogrulu moment-egrilik iligkisi
ile tanimlanan ¢, esdeger akma egriligi, Denk.(3.14) ile tanimlanan ¢, plastik egrilik istemine
eklenerek, ayak kesitindeki ¢ toplam egrilik istemi elde edilecektir (Sekil 3.4):

=0, 0, (3.15)

Betonarme ayaklarda ise betonun basing birim sekildegistirmesi istemi ile donati ¢eligindeki
birim sekildegistirme istemi, Denk.(3.15) ile tanimlanan toplam egrilik istemine gore
moment-egrilik analizi yapilarak hesaplanacaktir.
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3.2.4.8. Ayaklarda Kesit Birim Sekildegistirme Kapasiteleri

Betonarme ayaklarda ise beton ve donati celiginin birim sekildegistirmeleri cinsinden
3.2.4.7.2°ye gore elde edilen deprem istemleri, Tablo 3.4’de tanimlanan tanimlanan birim
sekildegistirme kapasiteleri ile karsilastirilarak, kesit diizeyinde tasiyici sistem performansi
belirlenecektir.

Tablo 3.4. Ayaklarin plastik kesitleri i¢cin tanimlanan
birim sekildegistirme kapasiteleri

. . oy e Performans Diizeyi
Birim sekildegistirme MU KH
Beton basing birim sekildegistirmesi 0.004 0.020
Donati ¢eligi birim sekildegistirmesi 0.010 0.040

3.2.4.9. Betonarme Ayaklarin Kesme Kuvveti Kapasitesi

3.2.4.4 veya 3.2.4.5’e gore yapilan itme analizi veya zaman tanim alaninda 3.2.4.6’ya gore
yapilan analiz sonucunda betonarme ayaklarda ¢ikis bilgisi olarak elde edilen kesme kuvveti
istemi esas aliarak gevrek kesme kirilmasina gore performans degerlendirmesi yapilacaktir.
Kesme kuvveti istemi ile karsilastirmada esas alinacak kesit kesme kuvveti kapasitesi V.
asagidaki sekilde hesaplanacaktir:

Ve=Vet Vit ¥y (3.16)

Burada V., Vs ve V, sirasi ile betonun, geligin ve keside etkiyen eksenel kuvvetin kesme
kuvveti kapasitesine katkilarin1 gostermektedir. Celigin katkisi, karakteristik dayanim esas
almarak TS-500’e gore belirlenecektir. Betonun katkis1 ise asagidaki baginti ile
hesaplanacaktir.

V., =0.804.k./fu (3.17)

Burada A, kesidin briit alanini [mm?], fex karakteristik beton basing dayanimini [MPa], k. ise
egrilik stinekligi istemine bagli olarak asagida tanimlanan katsayiyr gostermektedir. Bu
bagint1 ile hesaplanan V. ’nin birimi [N] dr.
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k, =0.288 My <3)
k, =0.432 — 0.048n B<p, 7
¢ ¢ (3.18)
k., =0.137 = 0.0059, (7 <py <15)
k. =0.0485 (15 <py)
Yukaridaki bagintilarda g kesitin egrilik siinekligi istemi’ni gostermektedir (Sekil 3.4):
Ho = O/ dy (3.19)
Denk.(6.19)’da yer alan iiciincii terim ¥}, asagida tanimlanmstir (Sekil 3.5):
Vy = N tana (3.20)

Burada N, ayagin eksenel kuvvetini (basing pozitif), ¢, ve ¢, ise iist ve alt kesitlerdeki esdeger
beton basing blokunun derinligini gostermektedir (Kesin hesap yapilmamasi durumunda bu
degerler kesit yiiksekliginin yaklasik olarak %20’sine esit alinabilir).

Sekil 3.5

3.2.4.10. Betonarme Tabliye Elemanlarinin Kesme Kapasitesi

3.2.4.4 veya 3.2.4.5’e gore yapilan itme analizi veya zaman tanim alaninda 3.2.4.6’ya gore
yapilan analiz sonucunda dogrusal elastik olarak caligmasi Ongoriilen betonarme tabliye
elemanlarinin gevrek kesme kirilmasina gore performans degerlendirmesi TS — 500°e gore
yapilacaktir.
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DORDUNCU BOLUM
HAVA MEYDANI YAPILARININ DEPREM ETKIiSi ALTINDA
TASARIM ESASLARI

4.1. KAPSAM

Bu Esaslar kapsaminda ele alinan hava meydan1 yapilari, binalar ve bina tiirii yapilarla genel
olarak kule bigiminde insa edilen hava trafik kontrol yapisidir. Binalar ve bina tiirii yapilarin
tasarim1 ve mevcutlarinin performans degerlendirmesi 1.4’e gore yapilacaktir.

4.2. HAVA TRAFiK KONTROL YAPISI iCiN TANIMLANAN YAPI SINIFI,
PERFORMANS DUZEYLERI VE ONGORULEN PERFORMANS HEDEFLERI

4.2.1. Hava Trafik Kontrol Yapisi I¢in Tamimlanan Yapi Sinifi

Bu Esaslarda esas alinan performans siniflandirmasi bakimindan Hava Trafik Kontrol Yapisi,
deprem sonrasinda hemen kullanilmas1 gereken kritik dnemdeki bir yap1 olarak, Ozel Yapi
siifina girmektedir.

4.2.2. Hava Trafik Kontrol Yapisi i¢cin Tamimlanan Performans Diizeyleri

4.2.2.1 — Minimum Hasar Performans Diizeyi (MH): Bu performans diizeyi, hava trafik
kontrol yapisinda ve bu yapiyr olusturan elemanlarda deprem etkisi ile hi¢ hasar meydana
gelmemesi veya meydana gelecek yapisal hasarin ¢ok sinirlt olmasi durumunu tanimlayan
performans diizeyidir. Bu durumda trafik kontrol operasyonu kesintisiz olarak devam eder
veya meydana gelebilecek aksamalar birkag giin i¢inde kolayca giderilebilecek diizeyde kalir.

4.2.2.2 — Kontrollu Hasar Performans Diizeyi (KH): Bu performans diizeyi, hava trafik
kontrol yapisinda ve bu yapiy1 olusturan elemanlarda deprem etkisi altinda ¢cok agir olmayan
ve onarilabilir hasarin meydana gelmesine izin verilen performans diizeyi olarak tanimlanir.
Bu durumda, ilgili yap1 veya elemana iliskin trafik kontrol operasyonunda kisa siireli (birkag
hafta veya ay) aksamalarin meydana gelmesi normaldir.

4.2.3. Hava Trafik Kontrol Yapisi i¢cin Ongoriilen Performans Hedefleri
Hava Trafik Kontrol Yapisi i¢in hedeflenen performans diizeyleri, 1.2.1°de tanimlanan (D2)
diizeyindeki depremin etkisi altinda Minimum Hasar (MH) Performans Diizeyi, (D3)

diizeyindeki depremin etkisi altinda ise Kontrullu Hasar (KH) Performans Diizeyi olarak
tanimlanmastir.

4.3. HAVA TRAFIK KONTROL YAPISININ DAYANIMA GORE TASARIMI

4.3.1. Dayamima Gore Tasarim Yaklasimi

4.3.1.1 — Dayamima (Kuvvete) Gore Tasarim (DGT) yaklasimi, elastik deprem kuvvetleri
veya elastik otesi slinek davranig dikkate alinarak azaltilan esdeger kuvvetler altinda yapilan

dogrusal elastik analize gore, yapisal elemanlarin dayanimlarinin yeterliliginin saglanmasi
esasina dayanur.
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4.3.1.2 — DGT Yontemleri, hava trafik kontrol yapisinin (D2) depremi altinda Minimum
Hasar Performans Diizeyi (MH)’ nin irdelenmesi i¢in kullanilabilir.

4.3.2. Deprem Yiikii Azaltma Katsayilar:

1.2.2’de tanimlanan ivme spektrumuna goére bulunacak elastik deprem yiikleri, asagida
tanimlanan Deprem Yiikii Azaltma Katsayist R,’ya boliinerek azaltilacaktir. Tablo 4.1°de
tanimlanan Tasiyict Sistem Davramis Katsayist R < 1.5 olan tastyict sistemlerde R, = R
almacaktir. R > 1.5 icin ise dogal titresim periyodu 7°ye bagli olarak Denk.(4.1) ile
belirlenecektir. 75 1.2.2°de tanimlanan spektrum kose periyodunu gostermektedir.

Ra(T)=1.5+(R—1.5)% (0<T<Ty)
R,(T)=R ; (Ty <T)

“4.1)

Tablo 4.1. Hava Trafik Kontrol Yapilari i¢cin
Tasiyic1 Sistem Davramis Katsayilar (R)

Tasiyicl Sistem R

Kiitlesi tepede y181l1 tek kolon (ters sarkac) 1.5
Her iki dogrultuda tek veya ¢ok aciklikli cerceve | 2.5

4.3.3. Azaltilmis Deprem Yiikleri ile Dogrusal Elastik Analiz

Azaltilmis deprem yiikleri ile dogrusal elastik analiz i¢in Mod Birlestirme Yontemi
kullanilacaktir. Bu yontemde maksimum i¢ kuvvetler ve yerdegistirmeler, azaltilmis ivme
spektrumu esas alinarak, yeterli sayida dogal titresim modunun her biri i¢in hesaplanan
maksimum katkilarin istatistiksel olarak birlestirilmesi ile elde edilir.

4.3.3.1 — Herhangi bir n’inci titresim modunda gozoniine alinacak azaltilmis ivme spektrumu
ordinati Denk.(4.2) ile belirlenecektir.

Sae (Tn )

SaR(Tn) = R (T )

4.2)

4.3.3.2 — Hesaba katilmasi1 gereken yeterli titresim modu sayisi, gozoniine alinan birbirine dik
x ve y yatay deprem dogrultularinin her birinde, her bir mod i¢in hesaplanan etkin kiitle’lerin
toplaminin higbir zaman koprii toplam kiitlesinin %90°indan daha az olmamasi kuralina gore
belirlenecektir.

4.3.3.3 — I¢ kuvvet ve yerdegistirme biiyiikliiklerinin her biri i¢in ayri ayrt uygulanmak iizere,
her titresim modu i¢in hesaplanan ve eszamanli olmayan maksimum katkilarin istatistiksel
olarak birlestirilmesi i¢in Tam Karesel Birlestirme (CQC) Kurali uygulanacaktir. Capraz
korelasyon katsayilarr’nin hesabinda, modal soniim oranlari biitiin titresim modlar1 i¢in %5
olarak alinacaktir.

4.3.3.4 — Toplam deprem yiikiiniin 4.3.3.3’e gore birlestirilmis degeri asagidaki sinir degerden
daha kiiciik olmayacaktir.

V. > 0.2 M, S,,(0) 4.3)
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Bu kosulun saglanmamasi durumunda biitiin analiz biiyiikliikleri, Denk.(4.3)’deki minimum
deprem yiikiiniin birlestirilmis toplam deprem yiikiine boliimii ile elde edilen katsay1 ile
carpilarak biiyttiilecektir.

4.3.4. Yerdegistirmelerin Simirlandirilmasi

Mod Birlestirme Yontemi ile azaltilmis deprem yiiklerine gore hesaplanan maksimum tepe
noktasit yerdegistirmesinden (A;) yararlanilarak Denk.(4.4)’e gore degerlendirmeye esas
yerdegistirmeler elde edilecektir.

O, =BRA, “44)

R < 1.5 igin B =1, aksi durumda B =2/3 alinacaktir. Maximum goreli 6teleme o,/ h < 0.008
olacaktir. Aksi durumda, kesitler biiyiiltiilerek veya tasiyici sistem degistirilerek analiz
tekrarlanacaktir.

4.4. HAVA TRAFiK KONTROL YAPISININ SEKiLDEGISTIRMEYE GORE
TASARIMI

4.4.1. Sekildegistirmeye Gore Tasarim Yaklasimm

4.4.1.1 — Sekildegistirmeye (Yerdegistirmeye) Gore Tasarim (SGT) yaklasiminda, belirli
diizeylerdeki deprem yer hareketleri altinda tasiyici sistem elemanlarinda olusabilecek hasar
sayisal olarak belirlenir ve bu hasarin ilgili elemanlar i¢in kabul edilebilir hasar limitlerinin
altinda kalip kalmadig1 kontrol edilir. Kabul edilebilir hasar limitleri, g¢esitli deprem
diizeylerinde yap1 i¢in Ongoriilen hedef performans diizeyleri ile uyumlu olacak sekilde
tanimlanir. Eleman diizeyinde hesaplanmasi dngoriilen deprem hasari, siddetli depremlerde
genel olarak dogrusal elastik siirlar 6tesinde meydana nonlineer sekildegistirmelere veya
bunlarla uyumlu yerdegistirmelere kars1 geldiginden bu yaklasim, “Sekildegistirmeye
(Yerdegistirmeye) Gore Tasarim” yaklasimi olarak adlandirilir. SGT Yontemleri, modern
tasarim yaklasimi “Performansa Gore Tasarim”m temel yontemleridir.

4.4.1.2 — SGT Yontemleri, hava trafik kontrol yapisinin (D3) depremi altinda Kontrollu Hasar
Performans Diizeyi (KH)’nin irdelenmesi i¢in kullanilabilir.

4.4.2. Nonlineer Eleman Modelleri

4.4.2.1 — Egilme ve eksenel kuvvet etkisi altindaki tasiyici sistem elemanlarinda dogrusal
elastik olmayan davranisin ideallestirilmesi icin, literatiirde gecerliligi kanitlanmis modeller
kullanilabilir. Ancak, miihendislik uygulamalarindaki yayginlig1 ve pratikligi nedeni ile yigili
plastik davranig modeli’nin esas alinmasi uygundur. Basit egilme durumunda plastik mafsal
hipotezi’ne kars1 gelen bu modelde, cubuk eleman olarak ideallestirilen ayak ve kaziklardaki
i¢ kuvvetlerin plastik kapasitelerine eristigi sonlu uzunluktaki bolgeler boyunca, plastik
sekildegistirmelerin diizgiin yayili bi¢imde olustugu varsayilmaktadir. Plastik mafsal boyu
olarak da adlandirilan plastik sekildegistirme bélgesi’nin uzunlugu (L), ¢alisan dogrultudaki
kesit boyutu (4)’nin yarisina esit aliacaktir (L, = 0.5 &).

4.4.2.2 — Bir veya iki eksenli egilme ve eksenel kuvvet etkisinde plastiklesen betonarme veya
kesitlerin akma yiizeyleri uygun bi¢cimde dogrusallagtirilarak iki boyutlu davranis durumunda
akma ¢izgileri, ii¢ boyutlu davranis durumunda ise akma diizlemleri olarak modellenebilir
(Betonarme kesit i¢in Bkz. Sekil 4.1). Betonarme ayak veya kazik kesitlerinin esdeger akma
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yiizeylerinin belirlenmesinde betonun maksimum basing birim sekildegistirmesi 0.004, donat1
¢eliginin maksimum birim sekildegistirmesi ise 0.015 alinabilir.

4.4.2.3 — I¢ kuvvet-plastik sekildegistirme bagintilarinda peklesme etkisi (plastik donme
artisina bagh olarak plastik momentin artis1) yaklasik olarak terk edilebilir (Sekil 4.2). Bu
durumda, bir veya iki eksenli egilme ve eksenel kuvvet etkisindeki kesitlerde plastiklesmeyi
izleyen itme adimlarinda, i¢ kuvvetlerin akma yiizeyinin iizerinde kalmasi kosulu ile plastik
sekildegistirme vektoriiniin akma yiizeyine yaklasik olarak dik olmasi kosulu gdzoniine
alinmalidir.

g ?
~_ | — My

Sekil 4.1 Sekil 4.2

v
D>
<

4.4.2.4 — Betonarme elemanlarin akma Oncesi baglangig¢ rijitlikleri olarak catlamis kesite ait
hesaplanir:

(EI), = M 4.5)

y

Burada Mp , kirislerde veya diisey yiiklerden olusan eksenel kuvvetler kullanilarak kolon ve
perdelerde 4.4.2.2°ye gore hesaplanan nominal plastik momenti, ¢, ise akma egriligini
gostermektedir. Daha kesin bir hesap yapilmadikca, akma egriligi i¢cin asagidaki yaklasik
bagintidan yararlanilabilir.

€

%y
: (4.6)

oy = o
Burada €, donati ¢eliginin akma birim sekildegistirmesini, d kesitin egilmede c¢alisan
boyutunu, a ise asagida tanimlanan amprik katsayiy1 gostermektedir.

Dairesel kolonda: a=2.25
Dikdortgen kolonda: o =2.10
Perdede: a=2.00
Tablali kiriste: a=1.75

4.4.2.5 — Kazikl1 ayak temellerinde;

(a) Kazik—zemin etkilesimini temsil eden ayrik zemin yaylarinda, dogrusal elastik olmayan
(nonlineer) kuvvet-yerdegistirme iliskileri gdozoniine alinacaktir. Bu iliskiler, birbirine dik iki
yatay dogrultuda (p-y egrileri), eksenel dogrultuda kazik ¢eperi boyunca (t-z egrileri) ve kazik
ucunda (Q-Z egrileri) tanimlanacaktir (Bkz. “DLH Geoteknik Tasarim Rehberi” ve orada
belirtilen kaynaklar).
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(b) Nonlineer kazik modelinde, kaziklarin alt ucunda esdeger ankastre mesnet tanimlamasi
yapilmayacaktir.

4.4.2.6 — Yiizeysel ayak temellerinde, zeminle temelin birbirinden ayrilmasini da temsil
edebilen dogrusal elastik olmayan (nonlineer) zemin yaylar1 ile gozontline alinacaktir.

4.4.3. Diisey Yiikleme

Deprem etkisi altinda asagida 4.4.4’de tanimlanan nonlineer itme analizinin baglangic
kosullarin1 belirlemek iizere koprii tasiyici sistemi, Oncelikle diisey yiiklerin etkisi altinda
nonlinear tastyict sistem modeli ile analiz edilecektir. Ancak bu analizde, tasiyici sistemde
nonlinear davranisa, diger deyisle plastik mafsal olusumuna izin verilmeyecektir.

4.4.4. Deprem Etkisi Altinda Nonlineer itme Analizi Yontemleri

Deprem etkisi altinda nonlineer itme analizi i¢in kullanilabilecek yontemler, Artimsal Esdeger
Deprem Yiikii Yontemi ve Artimsal Mod Birlestirme Yontemi’dir. 4.4.5’te tanimlanan Artimsal
Esdeger Deprem Yiikii Yontemi’nin uygulanabilmesi i¢in tasiyici sistemin her iki deprem
dogrultusunda diizenli olmas1 ve ayrica deprem dogrultusunda birinci (hakim) moda ait etkin
kiitlenin koprii toplam kiitlesine oraninin en az 0.70 olmasi gereklidir. Diger biitiin
sistemlerde 4.4.6’da tamimlanan Artimsal Mod Birlestirme Yontemi veya 4.4.7’de tanimlanan
Zaman Tamm Alaninda Dogrusal Olmayan Hesap Yontemi kullanilacaktir.

4.4.5. Artimsal Esdeger Deprem Yiikii Yontemi ile itme Analizi

4.4.5.1 — Artimsal Esdeger Deprem Yiikii Yontemi’nde, birinci (deprem dogrultusunda hakim)
titresim mod sekli ile orantili olacak sekilde, deprem istem sinirina kadar monotonik olarak
adim adim arttirilan esdeger deprem yiiklerinin etkisi altinda dogrusal olmayan itme analizi’
yapilir. 4.4.3’de tanimlanan baglangi¢ analizini izleyen itme analizinin her bir adiminda
tasiyici sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢ kuvvet artimlari
ile bunlara ait birikimli (kiimiilatif) degerler ve son adimda deprem istemine karsi gelen
maksimum degerler hesaplanir.

4.4.5.2 — Tasiyic1 sistemdeki ayrik kiitlelere etkiyecek esdeger deprem yiiklerinin dagilimi,
g0zoniine alinan deprem x dogrultusundaki hakim (birinci) dogal titresim modu genligi ile
ilgili kiitlenin ¢arpimindan elde edilen biiyiikliiklerle orantili olacaktir. Artimsal itme analizi
sirasinda, esdeger deprem yiikii dagiliminin, tasiyici sistemdeki plastik kesit olusumlarindan
bagimsiz bicimde sabit kaldig1 varsayimi yapilabilir.

4.4.5.3 — Itme analizi sonucunda, koordinatlar1 “tepe yerdegistirmesi — deprem yiikii” olan
itme egrisi elde edilecektir. Tepe yerdegistirmesi, hava trafik kontrol yapisinin en st
katindaki dosemenin kiitle merkezinde, gézoniine alinan x deprem dogrultusunda her itme
adiminda hesaplanan yerdegistirmedir. Deprem yiikii ise, her adimda esdeger deprem
yiiklerinin x deprem dogrultusundaki toplamidir. Itme egrisine uygulanan koordinat
doniistimii ile, koordinatlar1 “modal yerdegistirme — modal ivme” olan modal kapasite

diyagrami agagidaki sekilde elde edilebilir: (Sekil 4.3):
(a) (i)’inci itme adiminda birinci (deprem dogrultusunda hakim) moda ait modal ivme al(i)
asagidaki sekilde elde edilir:
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A
al = M’l @.7)

x,1
Burada M, ; birinci (deprem dogrultusunda hakim) moda ait etkin kiitleyi gostermektedir.

V;
x,1 4 a) A

Modal kapasite

[tme egrisi .
¢ cgris divagrami

—>

[
>

v

UxN, 1 di
Sekil 4.3

(b) (i)’inci itme adiminda birinci (deprem dogrultusunda hakim) moda ait modal yer
degistirme dl(‘) ‘nin hesabi i¢in, asagidaki bagintidan yararlanilabilir:
®
: u
dy) = —F— 4.8)
CDXN,] r

x,1

Burada I',; birinci (deprem dogrultusunda hakim) moda ait modal katki garpanini
gostermektedir.

4.4.5.4 — itme analizi sonucunda 4.4.5.3’e gore elde edilen modal kapasite diyagrami ile
birlikte, 1.2.2°de tanimlanan elastik davranis spektrumu gézoniine alinarak, birinci (hakim)
moda ait maksimum modal yerdegistirme, diger deyisle modal yerdegistirme istemi
hesaplanacaktir. Tanim olarak modal yerdegistirme istemi, dl(p) , dogrusal olmayan
(nonlineer) spektral yerdegistirme Sy e esittir:

dfp) = Sdi,l 4.9

Dogrusal olmayan (nonlineer) spektral yerdegistirme Sg; ;’in belirlenmesine iligkin islemler
Ek C’de verilmistir.

4.4.5.5 — Son itme adim1 1 = p i¢in Denk.(4.9)’a gore belirlenen modal yerdegistirme istemi
dl(p) ‘nin Denk.(4.8)’de yerine konulmasi ile, x deprem dogrultusundaki tepe yerdegistirmesi

istemi uf}f\?,l elde edilecektir:

uR =Dy Ty d” (4.10)

x,1

Bu yerdegistirme istemine kars1 gelen diger tiim istem biiyiikliikleri (yerdegistirme,
sekildegistirme ve i¢ kuvvet istemleri) mevcut itme analizi dosyasindan elde edilecek veya
tepe yerdegistirmesi istemine ulasincaya kadar yapilacak yeni bir itme analizi ile
hesaplanacaktir.
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4.4.6. Artimsal Mod Birlestirme Yontemi ile itme Analizi

Artimsal Mod Birlestirme Yontemi’nde, tastyici sistemin davranigini temsil eden yeteri sayida
dogal titresim mod sekli ile orantili olacak sekilde monotonik olarak adim adim arttirilan ve
birbirleri ile uygun bicimde Olgeklendirilen modal yerdegistirmeler veya onlarla uyumlu
modal deprem ylikleri esas alinarak Mod Birlestirme Yontemi’ artimsal olarak uygulanir.
Ardisik iki plastik kesit olusumu arasindaki her bir itme adiminda, tasiyici sistemde “adim
adim dogrusal elastik” davranigin esas alindigi bu itme analizi yontemi, Ek D’de
aciklanmustir.

4.4.7. Zaman Tamim Alaninda Dogrusal Olmayan Hesap Yontemi ile Analiz

4.4.7.1 — Zaman Tamm Alaninda Dogrusal Olmayan Hesap Yontemi’nde, tasiyici sistemdeki
dogrusal olmayan davranis gdzoniine alinarak koprii tasiyici sisteminin hareket denklemi
zaman tanmim alaninda adim adim entegre edilir. Analiz sirasinda her bir zaman artiminda
sistemde meydana gelen yerdegistirme, plastik sekildegistirme ve i¢ kuvvetler ile bu
biiyiikliiklerin deprem istemine kars1 gelen maksimum degerleri hesaplanir.

4.4.7.2 — 1.2.4°de verilen Ozelliklere sahip ii¢ adet ivme kaydi secilerek bunlarla yapilacak
analizlerden elde edilen en elverissiz biyiiklikler (i¢c kuvvet, yerdegistirme ve
sekildegistirme) veya yedi adet ivme kaydi segilerek, bunlarla yapilacak analizlerden elde
edilen ortalama biiytikliikler tasarima esas biiyiikliikler olarak alinacaktir.

4.4.8. Birim Sekildegistirme Istemlerinin Belirlenmesi

4.4.8.1 — 4.4.5 veya 4.4.6’ya gore yapilan itme analizi veya zaman tanim alaninda 4.4.7’ye
gore yapilan analiz sonucunda ¢ikis bilgisi olarak herhangi bir plastik kesitte elde edilen 0,
plastik donme istemine bagli olarak plastik egrilik istemi, asagidaki bagint1 ile
hesaplanacaktir:

0
o, = =" 4.11)

L,
4.4.8.2 — Amaca uygun olarak secilen ¢elik ve beton modelleri kullanilarak, kesitteki eksenel
kuvvet istemi altinda yapilan analizden elde edilen iki dogrulu moment-egrilik iliskisi ile
tanimlanan ¢, esdeger akma egriligi, Denk.(4.11) ile tammlanan ¢, plastik egrilik istemine
eklenerek, ayak kesitindeki ¢ ftoplam egrilik istemi elde edilecektir (Sekil 4.4):

0= 0, + b, (“.12)

Betonarme ayaklarda ise betonun basing birim sekildegistirmesi istemi ile donat1 ¢eligindeki
birim sekildegistirme istemi, Denk.(4.12) ile tanimlanan toplam egrilik istemine gore
moment-egrilik analizi yapilarak hesaplanacaktir.
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4.4.9. Kesit Birim Sekildegistirme Kapasiteleri

Beton ve donati ¢eliginin birim sekildegistirmeleri cinsinden 4.4.8’e gore elde edilen deprem
istemleri, Tablo 4.2°de tanmimlanan tanimlanan birim sekildegistirme kapasiteleri ile
karsilagtirilarak, kesit diizeyinde tasiyici sistem performansi belirlenecektir.

Tablo 4.2. Plastik Kkesitler i¢cin tanimlanan
birim sekildegistirme kapasiteleri

Birim sekildegistirme Performlgan Diizeyi
Beton basing birim sekildegistirmesi 0.015
Donati ¢eligi birim sekildegistirmesi 0.040
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EK-A

50 YILDA ASILMA OLASILIGI %350, %10 VE %2 OLAN
(D1), (D2) ve (D3) DEPREM DUZEYLERI ICIN
SPEKTRAL iVME DEGERLERI

A.1 — 50 yilda asilma olasiligy, sirasi ile, %50, %10 ve %2 olan (D1), (D2) ve (D3) deprem
diizeylerinde Kisa Periyod i¢in Spektral Ivme Ss ve 1.0 sn Periyodu icin Spektral Ivme S;
degerlerini Tiirkiye genelinde tanimlayan kontur haritalar1 asagida Sekil A.1 — Sekil A.6°da
verilmistir.

A.2 — Yukarida belirtilen spektral ivme degerleri, ayrica Tiirkiye genelinde 0.02 derecelik
enlem ve boylam artimlari ile asagida tablolar halinde verilmistir.

A.3 — Bu EK’te verilen spektral ivme degerleri, referans zemin sinifi olarak alinan B Sinifi

zemin i¢in tanimlanmistir. Diger zemin siniflart i¢in kullanilacak spektral ivme degerleri, Ek
B’de yapilan zemin siiflandirmasi esas alinarak 1.2.2°ye gore belirlenecektir.
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
25.6 35.8 0.16 0.32 0.56 0.06 0.11 0.19
25.6 36.0 0.18 0.36 0.61 0.06 0.12 0.21
25.6 36.2 0.25 0.53 0.90 0.07 0.17 0.30
25.6 36.4 0.33 0.71 1.18 0.09 0.22 0.40
25.6 36.6 0.36 0.75 1.22 0.10 0.23 0.43
25.6 36.8 0.35 0.74 1.21 0.10 0.23 0.42
25.6 37.0 0.30 0.65 1.09 0.09 0.20 0.38
25.6 37.2 0.24 0.50 0.85 0.07 0.16 0.29
25.6 37.4 0.20 0.43 0.76 0.07 0.14 0.25
25.6 37.6 0.19 0.41 0.73 0.06 0.13 0.24
25.6 37.8 0.18 0.38 0.68 0.06 0.12 0.22
25.6 38.0 0.21 0.41 0.68 0.07 0.13 0.23
25.6 38.2 0.30 0.63 1.02 0.08 0.18 0.32
25.6 38.4 0.38 0.76 1.21 0.10 0.22 0.39
25.6 38.6 0.35 0.68 1.08 0.10 0.20 0.34
25.6 38.8 0.38 0.71 1.11 0.10 0.21 0.35
25.6 39.0 0.45 0.84 1.29 0.12 0.24 0.40
25.6 39.2 0.44 0.82 1.26 0.12 0.23 0.39
25.6 39.4 0.45 0.83 1.27 0.12 0.24 0.39
25.6 39.6 0.44 0.82 1.26 0.12 0.24 0.39
25.6 39.8 0.40 0.74 1.15 0.12 0.23 0.37
25.6 40.0 0.42 0.76 1.17 0.12 0.24 0.41
25.6 40.2 0.54 0.96 1.45 0.15 0.30 0.51
25.6 40.4 0.55 0.97 1.47 0.15 0.30 0.53
25.6 40.6 0.41 0.76 1.18 0.12 0.25 0.42
25.6 40.8 0.26 0.47 0.74 0.10 0.18 0.30
25.6 41.0 0.20 0.36 0.58 0.08 0.15 0.24
25.6 41.2 0.18 0.33 0.57 0.08 0.14 0.22
25.6 41.4 0.17 0.33 0.57 0.07 0.14 0.22
25.6 41.6 0.18 0.37 0.63 0.07 0.15 0.26
25.6 41.8 0.22 0.49 0.86 0.08 0.18 0.34
25.6 42.0 0.26 0.63 1.10 0.09 0.22 0.44
25.6 42.2 0.26 0.62 1.09 0.08 0.22 0.44
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
25.8 35.8 0.17 0.34 0.57 0.06 0.12 0.20
25.8 36.0 0.19 0.39 0.66 0.07 0.13 0.23
25.8 36.2 0.27 0.59 1.00 0.08 0.18 0.34
25.8 36.4 0.34 0.73 1.20 0.10 0.23 0.42
25.8 36.6 0.36 0.75 1.22 0.10 0.23 0.43
25.8 36.8 0.33 0.71 1.17 0.10 0.22 0.41
25.8 37.0 0.27 0.57 0.97 0.08 0.18 0.33
25.8 37.2 0.22 0.46 0.78 0.07 0.15 0.27
25.8 37.4 0.19 0.42 0.74 0.07 0.14 0.25
25.8 37.6 0.18 0.39 0.71 0.06 0.13 0.23
25.8 37.8 0.18 0.36 0.63 0.06 0.12 0.21
25.8 38.0 0.21 0.40 0.66 0.07 0.13 0.22
25.8 38.2 0.30 0.62 1.01 0.09 0.18 0.32
25.8 38.4 0.38 0.76 1.21 0.10 0.22 0.39
25.8 38.6 0.37 0.71 1.12 0.10 0.21 0.36
25.8 38.8 0.42 0.78 1.21 0.11 0.22 0.38
25.8 39.0 0.44 0.83 1.28 0.12 0.23 0.40
25.8 39.2 0.41 0.76 1.18 0.11 0.22 0.37
25.8 39.4 0.44 0.82 1.26 0.12 0.24 0.39
25.8 39.6 0.45 0.83 1.27 0.13 0.25 0.40
25.8 39.8 0.41 0.77 1.19 0.12 0.24 0.39
25.8 40.0 0.37 0.66 1.02 0.12 0.23 0.37
25.8 40.2 0.49 0.88 1.35 0.14 0.28 0.48
25.8 40.4 0.56 0.99 1.49 0.16 0.32 0.54
25.8 40.6 0.48 0.87 1.33 0.14 0.28 0.48
25.8 40.8 0.31 0.56 0.87 0.11 0.21 0.34
25.8 41.0 0.22 0.39 0.61 0.09 0.17 0.27
25.8 41.2 0.18 0.34 0.57 0.08 0.15 0.23
25.8 41.4 0.17 0.33 0.57 0.07 0.14 0.22
25.8 41.6 0.17 0.34 0.59 0.07 0.14 0.23
25.8 41.8 0.18 0.39 0.67 0.07 0.15 0.27
25.8 42.0 0.20 0.45 0.77 0.07 0.17 0.31
25.8 42.2 0.20 0.44 0.77 0.07 0.16 0.31
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
26.0 35.8 0.18 0.35 0.59 0.06 0.12 0.21
26.0 36.0 0.21 0.42 0.72 0.07 0.14 0.25
26.0 36.2 0.29 0.64 1.07 0.09 0.20 0.36
26.0 36.4 0.35 0.74 1.21 0.10 0.23 0.42
26.0 36.6 0.35 0.74 1.21 0.10 0.23 0.42
26.0 36.8 0.31 0.66 1.11 0.09 0.21 0.38
26.0 37.0 0.24 0.50 0.85 0.08 0.17 0.30
26.0 37.2 0.20 0.43 0.75 0.07 0.14 0.26
26.0 37.4 0.18 0.41 0.73 0.06 0.13 0.24
26.0 37.6 0.17 0.37 0.66 0.06 0.12 0.21
26.0 37.8 0.17 0.34 0.59 0.06 0.12 0.20
26.0 38.0 0.21 0.40 0.65 0.07 0.13 0.22
26.0 38.2 0.30 0.62 1.01 0.09 0.18 0.32
26.0 38.4 0.38 0.76 1.21 0.10 0.22 0.39
26.0 38.6 0.39 0.74 1.16 0.11 0.22 0.37
26.0 38.8 0.44 0.83 1.28 0.12 0.24 0.40
26.0 39.0 0.42 0.78 1.21 0.11 0.22 0.38
26.0 39.2 0.36 0.67 1.04 0.11 0.21 0.34
26.0 39.4 0.43 0.82 1.27 0.12 0.25 0.43
26.0 39.6 0.46 0.86 1.30 0.13 0.27 0.45
26.0 39.8 0.44 0.82 1.27 0.13 0.26 0.44
26.0 40.0 0.36 0.65 1.00 0.12 0.23 0.38
26.0 40.2 0.45 0.81 1.24 0.14 0.28 0.48
26.0 40.4 0.59 1.04 1.55 0.17 0.35 0.60
26.0 40.6 0.57 1.02 1.53 0.17 0.34 0.58
26.0 40.8 0.39 0.71 1.10 0.13 0.26 0.42
26.0 41.0 0.25 0.43 0.67 0.10 0.18 0.29
26.0 41.2 0.19 0.35 0.58 0.08 0.15 0.24
26.0 41.4 0.17 0.33 0.56 0.07 0.14 0.22
26.0 41.6 0.16 0.33 0.57 0.07 0.13 0.22
26.0 41.8 0.16 0.34 0.59 0.07 0.14 0.23
26.0 42.0 0.17 0.36 0.61 0.07 0.14 0.24
26.0 42.2 0.17 0.35 0.61 0.06 0.14 0.24
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
26.2 35.8 0.19 0.37 0.62 0.06 0.13 0.22
26.2 36.0 0.22 0.45 0.77 0.07 0.15 0.26
26.2 36.2 0.31 0.67 1.11 0.09 0.21 0.38
26.2 36.4 0.35 0.74 1.21 0.10 0.23 0.42
26.2 36.6 0.35 0.73 1.20 0.10 0.23 0.42
26.2 36.8 0.29 0.62 1.04 0.09 0.20 0.36
26.2 37.0 0.23 0.47 0.80 0.08 0.16 0.28
26.2 37.2 0.20 0.42 0.74 0.07 0.14 0.25
26.2 37.4 0.18 0.39 0.71 0.06 0.13 0.23
26.2 37.6 0.17 0.35 0.62 0.06 0.12 0.20
26.2 37.8 0.17 0.34 0.57 0.06 0.12 0.19
26.2 38.0 0.21 0.41 0.66 0.07 0.14 0.22
26.2 38.2 0.31 0.63 1.02 0.09 0.19 0.32
26.2 38.4 0.39 0.77 1.21 0.11 0.22 0.39
26.2 38.6 0.42 0.78 1.22 0.12 0.23 0.39
26.2 38.8 0.46 0.85 1.30 0.12 0.25 0.41
26.2 39.0 0.38 0.72 1.13 0.11 0.22 0.36
26.2 39.2 0.31 0.58 0.90 0.10 0.20 0.32
26.2 39.4 0.42 0.86 1.43 0.12 0.28 0.55
26.2 39.6 0.49 0.93 1.43 0.14 0.31 0.54
26.2 39.8 0.47 0.94 1.52 0.14 0.32 0.60
26.2 40.0 0.38 0.70 1.08 0.13 0.25 0.41
26.2 40.2 0.44 0.80 1.23 0.14 0.30 0.52
26.2 40.4 0.66 1.19 1.80 0.20 0.44 0.79
26.2 40.6 0.69 1.21 1.79 0.21 0.43 0.72
26.2 40.8 0.48 0.88 1.35 0.15 0.31 0.52
26.2 41.0 0.28 0.49 0.75 0.11 0.21 0.33
26.2 41.2 0.21 0.37 0.59 0.09 0.16 0.26
26.2 41.4 0.17 0.33 0.56 0.08 0.14 0.23
26.2 41.6 0.16 0.32 0.56 0.07 0.13 0.21
26.2 41.8 0.16 0.32 0.56 0.06 0.13 0.21
26.2 42.0 0.15 0.32 0.57 0.06 0.12 0.21
26.2 42.2 0.15 0.32 0.57 0.06 0.12 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
26.4 35.8 0.20 0.40 0.67 0.07 0.14 0.23
26.4 36.0 0.23 0.48 0.81 0.08 0.16 0.28
26.4 36.2 0.32 0.68 1.14 0.09 0.21 0.39
26.4 36.4 0.36 0.74 1.21 0.10 0.24 0.43
26.4 36.6 0.35 0.73 1.19 0.10 0.23 0.42
26.4 36.8 0.29 0.60 1.00 0.09 0.19 0.35
26.4 37.0 0.22 0.46 0.78 0.08 0.16 0.28
26.4 37.2 0.19 0.41 0.73 0.07 0.14 0.24
26.4 37.4 0.18 0.37 0.67 0.06 0.13 0.22
26.4 37.6 0.17 0.34 0.59 0.06 0.12 0.20
26.4 37.8 0.19 0.35 0.58 0.07 0.13 0.20
26.4 38.0 0.24 0.45 0.73 0.08 0.15 0.24
26.4 38.2 0.35 0.68 1.08 0.10 0.20 0.34
26.4 38.4 0.41 0.79 1.23 0.12 0.24 0.40
26.4 38.6 0.45 0.83 1.27 0.13 0.25 0.42
26.4 38.8 0.46 0.85 1.30 0.13 0.26 0.42
26.4 39.0 0.35 0.65 1.02 0.11 0.21 0.34
26.4 39.2 0.29 0.52 0.80 0.10 0.20 0.32
26.4 39.4 0.39 0.86 1.43 0.12 0.30 0.56
26.4 39.6 0.50 0.99 1.54 0.15 0.35 0.62
26.4 39.8 0.51 1.10 1.84 0.15 0.40 0.80
26.4 40.0 0.42 0.77 1.18 0.14 0.28 0.46
26.4 40.2 0.44 0.79 1.21 0.15 0.31 0.54
26.4 40.4 0.70 1.31 2.05 0.22 0.53 1.09
26.4 40.6 0.76 1.32 1.94 0.23 0.50 0.84
26.4 40.8 0.56 1.01 1.52 0.18 0.37 0.60
26.4 41.0 0.32 0.56 0.84 0.12 0.23 0.38
26.4 41.2 0.22 0.39 0.61 0.09 0.18 0.28
26.4 41.4 0.18 0.34 0.57 0.08 0.15 0.24
26.4 41.6 0.16 0.32 0.56 0.07 0.13 0.21
26.4 41.8 0.15 0.31 0.56 0.06 0.12 0.20
26.4 42.0 0.15 0.31 0.56 0.06 0.12 0.20
26.4 42.2 0.14 0.31 0.56 0.06 0.11 0.19

67




Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
26.6 35.8 0.22 0.44 0.73 0.07 0.15 0.25
26.6 36.0 0.25 0.50 0.83 0.08 0.16 0.29
26.6 36.2 0.33 0.69 1.15 0.10 0.22 0.40
26.6 36.4 0.38 0.76 1.22 0.11 0.24 0.43
26.6 36.6 0.39 0.77 1.22 0.11 0.24 0.42
26.6 36.8 0.33 0.65 1.04 0.10 0.21 0.36
26.6 37.0 0.24 0.47 0.79 0.08 0.16 0.28
26.6 37.2 0.20 0.41 0.71 0.07 0.14 0.25
26.6 37.4 0.18 0.36 0.63 0.07 0.13 0.21
26.6 37.6 0.18 0.36 0.60 0.07 0.13 0.20
26.6 37.8 0.21 0.40 0.66 0.07 0.14 0.22
26.6 38.0 0.28 0.55 0.89 0.09 0.17 0.28
26.6 38.2 0.39 0.76 1.18 0.11 0.23 0.38
26.6 38.4 0.45 0.83 1.27 0.13 0.26 0.43
26.6 38.6 0.50 0.91 1.38 0.15 0.30 0.49
26.6 38.8 0.48 0.89 1.34 0.14 0.29 0.47
26.6 39.0 0.35 0.64 0.97 0.12 0.23 0.37
26.6 39.2 0.29 0.51 0.77 0.11 0.21 0.33
26.6 39.4 0.37 0.81 1.33 0.12 0.29 0.54
26.6 39.6 0.51 1.08 1.73 0.16 0.40 0.74
26.6 39.8 0.54 1.23 2.07 0.16 0.49 0.98
26.6 40.0 0.46 0.92 1.43 0.15 0.33 0.57
26.6 40.2 0.42 0.75 1.13 0.15 0.31 0.52
26.6 40.4 0.66 1.23 1.87 0.21 0.50 0.90
26.6 40.6 0.80 1.44 2.17 0.25 0.61 1.12
26.6 40.8 0.62 1.11 1.65 0.20 0.42 0.69
26.6 41.0 0.36 0.63 0.95 0.13 0.26 0.43
26.6 41.2 0.24 0.41 0.64 0.10 0.19 0.31
26.6 41.4 0.19 0.34 0.57 0.08 0.16 0.25
26.6 41.6 0.16 0.32 0.56 0.07 0.14 0.22
26.6 41.8 0.15 0.31 0.56 0.06 0.12 0.20
26.6 42.0 0.14 0.31 0.56 0.06 0.12 0.19
26.6 42.2 0.14 0.31 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
26.8 35.8 0.26 0.51 0.84 0.08 0.16 0.28
26.8 36.0 0.28 0.54 0.88 0.09 0.18 0.30
26.8 36.2 0.37 0.73 1.17 0.10 0.22 0.40
26.8 36.4 0.43 0.81 1.26 0.12 0.26 0.45
26.8 36.6 0.45 0.85 1.30 0.12 0.27 0.48
26.8 36.8 0.39 0.74 1.15 0.11 0.24 0.40
26.8 37.0 0.27 0.52 0.85 0.09 0.18 0.31
26.8 37.2 0.21 0.41 0.69 0.07 0.15 0.25
26.8 37.4 0.20 0.38 0.64 0.07 0.14 0.23
26.8 37.6 0.22 0.44 0.73 0.07 0.14 0.24
26.8 37.8 0.26 0.52 0.86 0.08 0.16 0.27
26.8 38.0 0.34 0.66 1.06 0.10 0.20 0.33
26.8 38.2 0.43 0.81 1.25 0.12 0.25 0.42
26.8 38.4 0.48 0.92 1.43 0.14 0.31 0.54
26.8 38.6 0.55 1.09 1.71 0.17 0.39 0.68
26.8 38.8 0.57 1.24 1.98 0.18 0.46 0.83
26.8 39.0 0.44 0.88 1.36 0.15 0.33 0.54
26.8 39.2 0.33 0.61 0.92 0.12 0.25 0.39
26.8 39.4 0.36 0.73 1.18 0.13 0.28 0.49
26.8 39.6 0.50 1.21 2.04 0.16 0.48 0.97
26.8 39.8 0.53 1.03 1.57 0.17 0.38 0.64
26.8 40.0 0.50 1.09 1.78 0.16 0.41 0.78
26.8 40.2 0.42 0.74 1.11 0.15 0.31 0.50
26.8 40.4 0.59 1.08 1.62 0.20 0.44 0.76
26.8 40.6 0.82 1.60 2.51 0.27 0.80 1.57
26.8 40.8 0.69 1.21 1.79 0.22 0.48 0.81
26.8 41.0 0.40 0.71 1.08 0.15 0.30 0.49
26.8 41.2 0.25 0.44 0.67 0.11 0.21 0.34
26.8 41.4 0.20 0.36 0.58 0.08 0.17 0.27
26.8 41.6 0.17 0.32 0.56 0.07 0.14 0.23
26.8 41.8 0.15 0.31 0.56 0.07 0.13 0.20
26.8 42.0 0.14 0.31 0.56 0.06 0.11 0.19
26.8 42.2 0.14 0.31 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
27.0 35.8 0.32 0.64 1.02 0.09 0.19 0.33
27.0 36.0 0.35 0.68 1.07 0.10 0.20 0.34
27.0 36.2 0.42 0.80 1.23 0.12 0.24 0.40
27.0 36.4 0.47 0.87 1.32 0.13 0.28 0.48
27.0 36.6 0.50 1.01 1.69 0.14 0.35 0.78
27.0 36.8 0.45 0.85 1.29 0.13 0.28 0.49
27.0 37.0 0.32 0.62 0.97 0.10 0.21 0.36
27.0 37.2 0.24 0.46 0.74 0.08 0.17 0.28
27.0 37.4 0.24 0.47 0.78 0.08 0.16 0.26
27.0 37.6 0.27 0.58 0.95 0.08 0.17 0.30
27.0 37.8 0.31 0.63 1.02 0.09 0.19 0.32
27.0 38.0 0.35 0.68 1.08 0.10 0.21 0.34
27.0 38.2 0.42 0.81 1.25 0.12 0.26 0.43
27.0 38.4 0.50 1.06 1.79 0.15 0.39 0.80
27.0 38.6 0.57 1.14 1.78 0.18 0.42 0.73
27.0 38.8 0.66 1.35 2.05 0.21 0.51 0.85
27.0 39.0 0.65 1.56 2.49 0.22 0.65 1.15
27.0 39.2 0.45 0.92 1.42 0.15 0.34 0.57
27.0 39.4 0.36 0.67 1.02 0.13 0.27 0.43
27.0 39.6 0.46 1.09 1.83 0.15 0.42 0.82
27.0 39.8 0.54 1.05 1.61 0.17 0.40 0.68
27.0 40.0 0.54 1.21 2.03 0.18 0.49 0.96
27.0 40.2 0.43 0.78 1.17 0.16 0.32 0.52
27.0 40.4 0.52 0.94 1.41 0.19 0.39 0.66
27.0 40.6 0.81 1.56 2.40 0.27 0.77 1.43
27.0 40.8 0.75 1.35 2.00 0.25 0.58 1.00
27.0 41.0 0.45 0.81 1.23 0.16 0.34 0.57
27.0 41.2 0.27 0.48 0.72 0.11 0.23 0.37
27.0 41.4 0.21 0.37 0.60 0.09 0.18 0.29
27.0 41.6 0.17 0.33 0.56 0.08 0.15 0.24
27.0 41.8 0.16 0.32 0.56 0.07 0.13 0.21
27.0 42.0 0.14 0.31 0.56 0.06 0.12 0.19
27.0 42.2 0.14 0.31 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
27.2 35.8 0.37 0.72 1.13 0.10 0.21 0.37
27.2 36.0 0.41 0.78 1.20 0.11 0.22 0.38
27.2 36.2 0.45 0.83 1.27 0.12 0.25 0.41
27.2 36.4 0.48 0.87 1.31 0.13 0.28 0.48
27.2 36.6 0.52 1.08 1.75 0.15 0.40 0.79
27.2 36.8 0.51 1.04 1.66 0.14 0.39 0.73
27.2 37.0 0.40 0.76 1.17 0.12 0.26 0.46
27.2 37.2 0.29 0.56 0.89 0.09 0.20 0.34
27.2 37.4 0.28 0.56 0.91 0.09 0.18 0.31
27.2 37.6 0.31 0.65 1.08 0.09 0.19 0.36
27.2 37.8 0.32 0.69 1.16 0.10 0.21 0.40
27.2 38.0 0.32 0.62 0.98 0.10 0.20 0.33
27.2 38.2 0.37 0.72 1.12 0.12 0.25 0.43
27.2 38.4 0.49 1.17 2.03 0.15 0.46 0.97
27.2 38.6 0.53 0.99 1.49 0.17 0.36 0.59
27.2 38.8 0.63 1.33 2.08 0.20 0.51 0.89
27.2 39.0 0.69 1.37 2.06 0.23 0.52 0.86
27.2 39.2 0.60 1.38 2.20 0.20 0.54 0.96
27.2 39.4 0.42 0.81 1.24 0.14 0.30 0.49
27.2 39.6 0.41 0.82 1.30 0.14 0.31 0.54
27.2 39.8 0.53 1.17 1.92 0.17 0.46 0.87
27.2 40.0 0.57 1.20 1.94 0.18 0.47 0.88
27.2 40.2 0.46 0.88 1.36 0.17 0.35 0.58
27.2 40.4 0.47 0.83 1.24 0.18 0.36 0.59
27.2 40.6 0.76 1.40 2.10 0.26 0.64 1.13
27.2 40.8 0.82 1.56 2.36 0.28 0.76 1.36
27.2 41.0 0.52 0.93 1.39 0.18 0.40 0.67
27.2 41.2 0.30 0.53 0.79 0.12 0.25 0.41
27.2 41.4 0.22 0.39 0.61 0.09 0.19 0.30
27.2 41.6 0.18 0.33 0.57 0.08 0.15 0.25
27.2 41.8 0.16 0.32 0.56 0.07 0.13 0.21
27.2 42.0 0.14 0.31 0.56 0.06 0.12 0.19
27.2 42.2 0.14 0.30 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
274 35.8 0.38 0.73 1.15 0.10 0.21 0.38
27.4 36.0 0.41 0.77 1.20 0.11 0.23 0.39
274 36.2 0.45 0.83 1.26 0.12 0.24 0.41
27.4 36.4 0.48 0.86 1.30 0.13 0.27 0.46
274 36.6 0.53 1.06 1.72 0.15 0.39 0.80
274 36.8 0.56 1.23 2.06 0.16 0.51 1.05
27.4 37.0 0.47 0.96 1.55 0.14 0.36 0.69
274 37.2 0.35 0.66 1.03 0.11 0.23 0.41
27.4 37.4 0.31 0.60 0.96 0.09 0.19 0.33
274 37.6 0.32 0.65 1.06 0.09 0.20 0.35
274 37.8 0.33 0.73 1.28 0.10 0.22 0.47
27.4 38.0 0.30 0.61 1.01 0.10 0.20 0.36
274 38.2 0.32 0.63 0.98 0.11 0.24 0.41
27.4 38.4 0.46 1.20 2.06 0.15 0.49 1.00
27.4 38.6 0.50 0.96 1.48 0.16 0.35 0.60
27.4 38.8 0.52 0.94 1.39 0.17 0.33 0.53
27.4 39.0 0.64 1.36 2.12 0.20 0.52 0.90
27.4 39.2 0.62 1.28 1.95 0.20 0.47 0.80
27.4 39.4 0.49 1.03 1.67 0.16 0.37 0.67
27.4 39.6 0.41 0.75 1.15 0.14 0.27 0.44
27.4 39.8 0.47 1.01 1.67 0.16 0.38 0.73
27.4 40.0 0.57 1.22 1.95 0.18 0.48 0.89
27.4 40.2 0.51 1.07 1.73 0.18 0.42 0.76
27.4 40.4 0.45 0.80 1.19 0.17 0.35 0.56
27.4 40.6 0.69 1.25 1.84 0.24 0.55 0.92
274 40.8 0.87 1.70 2.61 0.30 0.91 1.65
27.4 41.0 0.58 1.04 1.54 0.20 0.45 0.75
27.4 41.2 0.32 0.57 0.86 0.13 0.27 0.45
27.4 41.4 0.22 0.40 0.62 0.10 0.20 0.32
27.4 41.6 0.18 0.34 0.57 0.08 0.16 0.26
274 41.8 0.16 0.32 0.56 0.07 0.14 0.22
27.4 42.0 0.15 0.31 0.56 0.06 0.12 0.20
27.4 42.2 0.14 0.30 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
27.6 35.8 0.38 0.73 1.15 0.10 0.21 0.38
27.6 36.0 0.40 0.75 1.17 0.11 0.22 0.38
27.6 36.2 0.44 0.81 1.24 0.12 0.24 0.40
27.6 36.4 0.47 0.84 1.28 0.13 0.26 0.43
27.6 36.6 0.51 0.98 1.52 0.15 0.34 0.62
27.6 36.8 0.56 1.19 1.91 0.16 0.47 0.91
27.6 37.0 0.52 1.16 1.96 0.15 0.48 0.99
27.6 37.2 0.37 0.72 1.11 0.11 0.26 0.46
27.6 37.4 0.31 0.60 0.96 0.10 0.20 0.33
27.6 37.6 0.32 0.64 1.02 0.09 0.20 0.34
27.6 37.8 0.33 0.75 1.32 0.10 0.23 0.50
27.6 38.0 0.31 0.64 1.06 0.10 0.21 0.38
27.6 38.2 0.30 0.59 0.92 0.11 0.23 0.39
27.6 38.4 0.44 1.13 1.91 0.14 0.46 0.90
27.6 38.6 0.50 1.03 1.63 0.16 0.39 0.69
27.6 38.8 0.46 0.83 1.25 0.15 0.29 0.46
27.6 39.0 0.50 0.91 1.37 0.16 0.32 0.51
27.6 39.2 0.55 1.19 1.93 0.17 0.44 0.81
27.6 39.4 0.50 0.96 1.48 0.15 0.32 0.55
27.6 39.6 0.41 0.76 1.17 0.13 0.26 0.41
27.6 39.8 0.40 0.77 1.20 0.14 0.29 0.49
27.6 40.0 0.54 1.21 1.98 0.17 0.48 0.91
27.6 40.2 0.56 1.22 1.98 0.19 0.48 0.91
27.6 40.4 0.47 0.86 1.33 0.18 0.37 0.60
27.6 40.6 0.65 1.15 1.70 0.23 0.51 0.85
27.6 40.8 0.89 1.78 2.73 0.32 0.99 1.81
27.6 41.0 0.62 1.12 1.66 0.22 0.49 0.83
27.6 41.2 0.35 0.61 0.92 0.14 0.29 0.48
27.6 41.4 0.23 0.41 0.63 0.10 0.20 0.33
27.6 41.6 0.19 0.34 0.57 0.08 0.16 0.27
27.6 41.8 0.16 0.32 0.56 0.07 0.14 0.22
27.6 42.0 0.15 0.31 0.56 0.06 0.12 0.20
27.6 42.2 0.14 0.31 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
27.8 35.8 0.38 0.73 1.15 0.10 0.21 0.38
27.8 36.0 0.38 0.73 1.15 0.10 0.22 0.38
27.8 36.2 0.41 0.77 1.20 0.11 0.23 0.39
27.8 36.4 0.45 0.83 1.26 0.12 0.25 0.41
27.8 36.6 0.49 0.89 1.35 0.14 0.30 0.51
27.8 36.8 0.55 1.14 1.88 0.16 0.45 0.90
27.8 37.0 0.54 1.25 2.13 0.16 0.54 1.11
27.8 37.2 0.39 0.77 1.19 0.12 0.28 0.50
27.8 37.4 0.31 0.61 0.96 0.10 0.20 0.34
27.8 37.6 0.31 0.61 0.98 0.09 0.19 0.33
27.8 37.8 0.33 0.74 1.31 0.10 0.23 0.50
27.8 38.0 0.31 0.65 1.09 0.10 0.22 0.39
27.8 38.2 0.30 0.57 0.87 0.10 0.22 0.37
27.8 38.4 0.43 0.95 1.51 0.14 0.36 0.64
27.8 38.6 0.52 1.21 1.99 0.16 0.48 0.93
27.8 38.8 0.42 0.78 1.20 0.14 0.28 0.46
27.8 39.0 0.40 0.73 1.12 0.13 0.25 0.39
27.8 39.2 0.45 0.85 1.30 0.14 0.28 0.46
27.8 39.4 0.46 0.86 1.32 0.14 0.27 0.45
27.8 39.6 0.40 0.75 1.16 0.13 0.24 0.38
27.8 39.8 0.35 0.63 0.97 0.12 0.24 0.39
27.8 40.0 0.47 1.00 1.59 0.16 0.38 0.67
27.8 40.2 0.55 1.16 1.83 0.18 0.45 0.81
27.8 40.4 0.49 0.94 1.53 0.18 0.39 0.81
27.8 40.6 0.64 1.13 1.67 0.23 0.50 0.83
27.8 40.8 0.91 1.81 2.79 0.33 1.05 1.91
27.8 41.0 0.65 1.17 1.73 0.23 0.52 0.88
27.8 41.2 0.36 0.64 0.96 0.14 0.30 0.50
27.8 41.4 0.24 0.42 0.64 0.10 0.21 0.34
27.8 41.6 0.19 0.35 0.58 0.08 0.17 0.28
27.8 41.8 0.16 0.32 0.56 0.07 0.14 0.23
27.8 42.0 0.15 0.31 0.56 0.06 0.12 0.20
27.8 42.2 0.14 0.31 0.56 0.06 0.11 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
28.0 35.8 0.38 0.73 1.14 0.10 0.21 0.38
28.0 36.0 0.38 0.73 1.15 0.10 0.21 0.38
28.0 36.2 0.39 0.74 1.16 0.11 0.22 0.38
28.0 36.4 0.43 0.80 1.22 0.12 0.24 0.40
28.0 36.6 0.47 0.86 1.30 0.13 0.28 0.47
28.0 36.8 0.52 1.01 1.64 0.15 0.37 0.75
28.0 37.0 0.54 1.26 2.11 0.16 0.53 1.09
28.0 37.2 0.41 0.81 1.26 0.12 0.29 0.52
28.0 37.4 0.31 0.60 0.95 0.10 0.20 0.34
28.0 37.6 0.28 0.57 0.91 0.09 0.19 0.32
28.0 37.8 0.32 0.73 1.29 0.10 0.23 0.49
28.0 38.0 0.31 0.67 1.12 0.10 0.22 0.41
28.0 38.2 0.30 0.56 0.87 0.10 0.22 0.36
28.0 38.4 0.43 0.90 1.43 0.13 0.34 0.60
28.0 38.6 0.51 1.21 2.00 0.16 0.48 0.93
28.0 38.8 0.38 0.74 1.14 0.12 0.27 0.45
28.0 39.0 0.32 0.59 0.91 0.11 0.21 0.33
28.0 39.2 0.39 0.73 1.14 0.12 0.23 0.37
28.0 39.4 0.42 0.79 1.22 0.12 0.24 0.39
28.0 39.6 0.37 0.72 1.14 0.12 0.23 0.36
28.0 39.8 0.32 0.58 0.90 0.12 0.22 0.36
28.0 40.0 0.43 0.97 1.60 0.15 0.36 0.67
28.0 40.2 0.52 1.01 1.56 0.17 0.45 0.81
28.0 40.4 0.51 1.01 1.66 0.19 0.41 0.81
28.0 40.6 0.65 1.14 1.68 0.23 0.50 0.82
28.0 40.8 0.91 1.83 2.82 0.33 1.08 1.96
28.0 41.0 0.67 1.21 1.79 0.24 0.56 0.94
28.0 41.2 0.37 0.66 0.98 0.15 0.32 0.53
28.0 41.4 0.24 0.43 0.65 0.11 0.22 0.36
28.0 41.6 0.19 0.35 0.58 0.09 0.17 0.28
28.0 41.8 0.17 0.32 0.56 0.07 0.14 0.24
28.0 42.0 0.15 0.31 0.56 0.06 0.13 0.21
28.0 42.2 0.14 0.31 0.56 0.06 0.11 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
28.2 35.8 0.38 0.73 1.14 0.10 0.21 0.38
28.2 36.0 0.38 0.73 1.15 0.10 0.21 0.38
28.2 36.2 0.38 0.73 1.15 0.10 0.22 0.38
28.2 36.4 0.40 0.75 1.17 0.11 0.23 0.39
28.2 36.6 0.44 0.81 1.24 0.12 0.26 0.43
28.2 36.8 0.49 0.89 1.34 0.14 0.30 0.52
28.2 37.0 0.52 1.17 1.94 0.15 0.46 0.94
28.2 37.2 0.41 0.84 1.31 0.12 0.30 0.55
28.2 37.4 0.29 0.57 0.90 0.09 0.20 0.33
28.2 37.6 0.26 0.51 0.82 0.09 0.18 0.30
28.2 37.8 0.31 0.70 1.21 0.10 0.22 0.46
28.2 38.0 0.32 0.70 1.21 0.10 0.23 0.46
28.2 38.2 0.31 0.61 0.94 0.11 0.23 0.38
28.2 38.4 0.44 1.02 1.69 0.13 0.39 0.74
28.2 38.6 0.48 1.11 1.84 0.14 0.43 0.83
28.2 38.8 0.35 0.67 1.05 0.11 0.24 0.41
28.2 39.0 0.29 0.54 0.85 0.10 0.19 0.31
28.2 39.2 0.35 0.68 1.08 0.11 0.21 0.35
28.2 39.4 0.37 0.72 1.13 0.11 0.22 0.36
28.2 39.6 0.33 0.65 1.04 0.11 0.21 0.34
28.2 39.8 0.30 0.56 0.88 0.11 0.22 0.35
28.2 40.0 0.42 0.95 1.62 0.14 0.35 0.68
28.2 40.2 0.50 1.01 1.56 0.17 0.45 0.65
28.2 40.4 0.52 1.01 1.68 0.19 0.41 0.81
28.2 40.6 0.66 1.15 1.69 0.24 0.49 0.80
28.2 40.8 0.91 1.79 2.72 0.33 1.03 1.84
28.2 41.0 0.68 1.26 1.88 0.25 0.60 1.03
28.2 41.2 0.37 0.67 1.00 0.15 0.33 0.56
28.2 41.4 0.24 0.43 0.66 0.11 0.22 0.37
28.2 41.6 0.19 0.36 0.59 0.09 0.18 0.29
28.2 41.8 0.17 0.32 0.56 0.07 0.15 0.24
28.2 42.0 0.16 0.32 0.56 0.07 0.13 0.21
28.2 42.2 0.15 0.32 0.58 0.06 0.12 0.19

76




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
28.4 35.8 0.38 0.73 1.14 0.10 0.21 0.38
28.4 36.0 0.38 0.73 1.15 0.10 0.21 0.38
28.4 36.2 0.38 0.73 1.15 0.10 0.21 0.38
28.4 36.4 0.38 0.73 1.15 0.11 0.22 0.38
28.4 36.6 0.41 0.76 1.17 0.11 0.23 0.39
28.4 36.8 0.45 0.83 1.26 0.13 0.27 0.45
28.4 37.0 0.49 1.00 1.61 0.14 0.35 0.69
28.4 37.2 0.41 0.84 1.35 0.12 0.29 0.56
28.4 37.4 0.27 0.53 0.84 0.09 0.19 0.32
28.4 37.6 0.24 0.46 0.74 0.08 0.17 0.28
28.4 37.8 0.30 0.66 1.12 0.09 0.21 0.41
28.4 38.0 0.33 0.74 1.33 0.10 0.24 0.53
28.4 38.2 0.34 0.69 1.10 0.11 0.25 0.43
28.4 38.4 0.45 1.10 1.91 0.13 0.42 0.88
28.4 38.6 0.43 0.90 1.42 0.13 0.32 0.56
28.4 38.8 0.31 0.60 0.93 0.10 0.21 0.35
284 39.0 0.29 0.56 0.90 0.10 0.19 0.31
28.4 39.2 0.35 0.70 1.15 0.10 0.21 0.39
28.4 39.4 0.34 0.67 1.06 0.10 0.20 0.34
28.4 39.6 0.28 0.53 0.85 0.10 0.19 0.30
28.4 39.8 0.28 0.54 0.84 0.11 0.21 0.34
28.4 40.0 0.42 0.90 1.50 0.14 0.32 0.61
28.4 40.2 0.50 1.01 1.56 0.17 0.45 0.65
28.4 40.4 0.54 1.13 1.92 0.19 0.45 0.88
28.4 40.6 0.68 1.17 1.72 0.24 0.49 0.79
28.4 40.8 0.90 1.72 2.59 0.33 0.94 1.66
28.4 41.0 0.70 1.33 1.99 0.25 0.65 1.13
28.4 41.2 0.38 0.69 1.03 0.15 0.35 0.59
284 41.4 0.25 0.44 0.68 0.11 0.23 0.38
28.4 41.6 0.20 0.36 0.59 0.09 0.18 0.30
28.4 41.8 0.17 0.33 0.57 0.08 0.15 0.24
28.4 42.0 0.16 0.33 0.58 0.07 0.13 0.22
28.4 42.2 0.16 0.35 0.63 0.06 0.12 0.21

77




Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
28.6 35.8 0.37 0.72 1.14 0.10 0.21 0.37
28.6 36.0 0.38 0.73 1.15 0.10 0.21 0.38
28.6 36.2 0.38 0.73 1.14 0.10 0.21 0.38
28.6 36.4 0.37 0.72 1.13 0.10 0.22 0.38
28.6 36.6 0.38 0.71 1.12 0.11 0.22 0.38
28.6 36.8 0.41 0.76 1.18 0.12 0.25 0.42
28.6 37.0 0.46 0.88 1.36 0.13 0.29 0.52
28.6 37.2 0.38 0.78 1.27 0.11 0.26 0.50
28.6 37.4 0.25 0.48 0.76 0.09 0.18 0.30
28.6 37.6 0.23 0.43 0.69 0.08 0.16 0.27
28.6 37.8 0.29 0.61 1.01 0.09 0.20 0.36
28.6 38.0 0.35 0.78 1.42 0.11 0.26 0.57
28.6 38.2 0.39 0.78 1.24 0.11 0.26 0.47
28.6 38.4 0.44 0.94 1.57 0.13 0.32 0.65
28.6 38.6 0.38 0.76 1.19 0.11 0.25 0.43
28.6 38.8 0.28 0.54 0.85 0.10 0.19 0.31
28.6 39.0 0.30 0.61 1.00 0.10 0.20 0.35
28.6 39.2 0.35 0.74 1.28 0.10 0.23 0.47
28.6 39.4 0.32 0.65 1.04 0.10 0.20 0.34
28.6 39.6 0.25 0.47 0.75 0.10 0.18 0.28
28.6 39.8 0.27 0.50 0.78 0.11 0.20 0.33
28.6 40.0 0.41 0.84 1.34 0.14 0.30 0.54
28.6 40.2 0.52 1.00 1.57 0.17 0.45 0.81
28.6 40.4 0.57 1.21 2.05 0.20 0.50 0.98
28.6 40.6 0.70 1.20 1.76 0.24 0.49 0.79
28.6 40.8 0.89 1.67 2.50 0.32 0.88 1.54
28.6 41.0 0.71 1.37 2.07 0.26 0.69 1.20
28.6 41.2 0.37 0.69 1.04 0.15 0.35 0.60
28.6 41.4 0.25 0.45 0.68 0.11 0.23 0.39
28.6 41.6 0.20 0.36 0.59 0.09 0.18 0.30
28.6 41.8 0.17 0.33 0.57 0.08 0.15 0.25
28.6 42.0 0.16 0.35 0.62 0.07 0.13 0.22
28.6 42.2 0.16 0.38 0.69 0.06 0.13 0.22

78




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
28.8 35.8 0.36 0.71 1.12 0.09 0.20 0.36
28.8 36.0 0.37 0.72 1.14 0.10 0.21 0.37
28.8 36.2 0.37 0.71 1.13 0.10 0.21 0.37
28.8 36.4 0.36 0.70 1.10 0.10 0.21 0.36
28.8 36.6 0.36 0.71 1.14 0.10 0.22 0.40
28.8 36.8 0.38 0.74 1.19 0.11 0.24 0.44
28.8 37.0 0.41 0.79 1.25 0.11 0.26 0.47
28.8 37.2 0.34 0.66 1.04 0.10 0.22 0.39
28.8 37.4 0.24 0.44 0.69 0.08 0.17 0.28
28.8 37.6 0.23 0.43 0.68 0.08 0.16 0.26
28.8 37.8 0.30 0.63 1.02 0.09 0.20 0.36
28.8 38.0 0.38 0.84 1.47 0.11 0.27 0.58
28.8 38.2 0.41 0.80 1.25 0.12 0.26 0.44
28.8 38.4 0.41 0.81 1.27 0.12 0.26 0.45
28.8 38.6 0.34 0.66 1.06 0.10 0.21 0.36
28.8 38.8 0.27 0.51 0.81 0.09 0.18 0.30
28.8 39.0 0.32 0.68 1.15 0.10 0.22 0.42
28.8 39.2 0.36 0.77 1.33 0.10 0.24 0.50
28.8 39.4 0.31 0.64 1.02 0.10 0.20 0.34
28.8 39.6 0.24 0.44 0.71 0.09 0.17 0.27
28.8 39.8 0.25 0.46 0.71 0.10 0.20 0.31
28.8 40.0 0.38 0.77 1.22 0.14 0.29 0.49
28.8 40.2 0.53 1.14 1.88 0.18 0.45 0.86
28.8 40.4 0.60 1.23 2.02 0.21 0.50 0.95
28.8 40.6 0.72 1.23 1.79 0.25 0.50 0.81
28.8 40.8 0.88 1.64 2.45 0.32 0.84 1.46
28.8 41.0 0.69 1.37 2.08 0.25 0.69 1.21
28.8 41.2 0.36 0.68 1.03 0.15 0.35 0.60
28.8 41.4 0.24 0.44 0.68 0.11 0.23 0.39
28.8 41.6 0.20 0.36 0.59 0.09 0.18 0.30
28.8 41.8 0.17 0.34 0.59 0.08 0.15 0.25
28.8 42.0 0.17 0.37 0.67 0.07 0.14 0.23
28.8 42.2 0.16 0.38 0.70 0.06 0.13 0.22

79




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
29.0 35.8 0.33 0.66 1.05 0.08 0.18 0.33
29.0 36.0 0.35 0.70 1.11 0.09 0.20 0.35
29.0 36.2 0.35 0.69 1.09 0.09 0.20 0.35
29.0 36.4 0.35 0.68 1.08 0.10 0.20 0.35
29.0 36.6 0.35 0.71 1.15 0.10 0.22 0.41
29.0 36.8 0.37 0.78 1.36 0.11 0.26 0.56
29.0 37.0 0.37 0.80 1.43 0.11 0.27 0.63
29.0 37.2 0.32 0.65 1.07 0.10 0.22 0.42
29.0 37.4 0.24 0.46 0.72 0.08 0.17 0.29
29.0 37.6 0.25 0.47 0.76 0.08 0.17 0.28
29.0 37.8 0.34 0.72 1.19 0.10 0.22 0.41
29.0 38.0 0.41 0.84 1.36 0.11 0.26 0.48
29.0 38.2 0.41 0.80 1.25 0.11 0.24 0.41
29.0 38.4 0.38 0.74 1.18 0.11 0.22 0.38
29.0 38.6 0.29 0.56 0.90 0.09 0.18 0.30
29.0 38.8 0.26 0.52 0.83 0.09 0.18 0.30
29.0 39.0 0.34 0.75 1.31 0.10 0.24 0.51
29.0 39.2 0.36 0.77 1.33 0.10 0.24 0.51
29.0 39.4 0.30 0.62 0.99 0.10 0.19 0.33
29.0 39.6 0.23 0.42 0.68 0.09 0.17 0.26
29.0 39.8 0.24 0.43 0.67 0.10 0.19 0.30
29.0 40.0 0.36 0.73 1.14 0.14 0.28 0.48
29.0 40.2 0.54 1.23 2.03 0.19 0.50 0.96
29.0 40.4 0.61 1.23 1.98 0.22 0.51 0.93
29.0 40.6 0.74 1.28 1.86 0.26 0.55 0.91
29.0 40.8 0.92 1.88 2.89 0.34 1.15 2.07
29.0 41.0 0.62 1.19 1.80 0.23 0.58 1.02
29.0 41.2 0.34 0.64 0.97 0.15 0.34 0.57
29.0 41.4 0.24 0.43 0.67 0.11 0.23 0.38
29.0 41.6 0.19 0.37 0.60 0.09 0.18 0.30
29.0 41.8 0.17 0.36 0.63 0.08 0.15 0.26
29.0 42.0 0.17 0.38 0.70 0.07 0.14 0.24
29.0 42.2 0.16 0.36 0.66 0.06 0.13 0.21

80




Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
29.2 35.8 0.30 0.59 0.94 0.08 0.16 0.28
29.2 36.0 0.33 0.65 1.05 0.09 0.18 0.33
29.2 36.2 0.33 0.66 1.06 0.09 0.19 0.33
29.2 36.4 0.34 0.67 1.07 0.09 0.20 0.34
29.2 36.6 0.35 0.69 1.10 0.10 0.21 0.37
29.2 36.8 0.37 0.79 1.37 0.10 0.26 0.56
29.2 37.0 0.38 0.86 1.46 0.11 0.30 0.62
29.2 37.2 0.35 0.79 1.43 0.10 0.28 0.62
29.2 37.4 0.28 0.56 0.90 0.09 0.20 0.35
29.2 37.6 0.28 0.53 0.85 0.09 0.18 0.30
29.2 37.8 0.37 0.75 1.22 0.11 0.23 0.41
29.2 38.0 0.42 0.81 1.27 0.11 0.24 0.42
29.2 38.2 0.39 0.77 1.22 0.11 0.23 0.39
29.2 38.4 0.32 0.64 1.03 0.10 0.19 0.33
29.2 38.6 0.25 0.47 0.75 0.08 0.16 0.27
29.2 38.8 0.27 0.56 0.91 0.09 0.19 0.33
29.2 39.0 0.35 0.79 1.39 0.10 0.25 0.55
29.2 39.2 0.36 0.75 1.24 0.10 0.23 0.45
29.2 39.4 0.29 0.59 0.95 0.09 0.19 0.31
29.2 39.6 0.23 0.42 0.67 0.09 0.17 0.26
29.2 39.8 0.24 0.43 0.68 0.10 0.19 0.30
29.2 40.0 0.35 0.69 1.08 0.13 0.28 0.46
29.2 40.2 0.53 1.19 1.99 0.19 0.49 0.92
29.2 40.4 0.63 1.28 2.09 0.23 0.55 1.02
29.2 40.6 0.78 1.39 2.05 0.28 0.64 1.09
29.2 40.8 0.87 1.73 2.64 0.32 0.97 1.73
29.2 41.0 0.54 0.98 1.47 0.20 0.46 0.79
29.2 41.2 0.31 0.56 0.85 0.14 0.30 0.49
29.2 41.4 0.23 0.41 0.64 0.10 0.21 0.35
29.2 41.6 0.19 0.37 0.61 0.09 0.18 0.29
29.2 41.8 0.18 0.38 0.67 0.08 0.16 0.26
29.2 42.0 0.17 0.38 0.68 0.07 0.14 0.23
29.2 42.2 0.15 0.34 0.61 0.06 0.12 0.20

81




Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
29.4 35.8 0.28 0.56 0.89 0.07 0.15 0.26
29.4 36.0 0.31 0.62 1.00 0.08 0.17 0.30
29.4 36.2 0.32 0.64 1.03 0.09 0.18 0.32
29.4 36.4 0.33 0.65 1.05 0.09 0.19 0.33
29.4 36.6 0.34 0.67 1.06 0.09 0.20 0.35
29.4 36.8 0.36 0.73 1.16 0.10 0.24 0.43
29.4 37.0 0.38 0.92 1.71 0.11 0.34 0.82
29.4 37.2 0.38 0.93 1.66 0.11 0.35 0.77
29.4 37.4 0.33 0.69 1.09 0.10 0.24 0.43
29.4 37.6 0.32 0.62 0.98 0.10 0.20 0.34
29.4 37.8 0.39 0.76 1.20 0.11 0.23 0.39
29.4 38.0 0.40 0.79 1.24 0.11 0.23 0.40
29.4 38.2 0.35 0.70 1.12 0.10 0.21 0.36
29.4 38.4 0.26 0.51 0.83 0.08 0.17 0.27
29.4 38.6 0.23 0.43 0.69 0.08 0.16 0.26
29.4 38.8 0.29 0.62 1.03 0.09 0.20 0.37
29.4 39.0 0.36 0.80 1.36 0.10 0.25 0.52
29.4 39.2 0.35 0.72 1.15 0.10 0.22 0.40
29.4 39.4 0.29 0.57 0.91 0.09 0.18 0.29
29.4 39.6 0.24 0.46 0.74 0.09 0.17 0.26
29.4 39.8 0.25 0.46 0.73 0.10 0.20 0.31
294 40.0 0.34 0.66 1.07 0.13 0.27 0.45
29.4 40.2 0.51 1.11 1.86 0.18 0.45 0.86
29.4 40.4 0.64 1.32 2.16 0.24 0.58 1.08
29.4 40.6 0.79 1.41 2.08 0.28 0.66 1.13
29.4 40.8 0.82 1.60 2.44 0.30 0.85 1.52
29.4 41.0 0.48 0.86 1.28 0.19 0.41 0.68
29.4 41.2 0.29 0.51 0.76 0.13 0.27 0.44
29.4 41.4 0.22 0.40 0.62 0.10 0.20 0.33
29.4 41.6 0.19 0.38 0.65 0.09 0.17 0.28
29.4 41.8 0.18 0.39 0.70 0.08 0.15 0.26
294 42.0 0.16 0.35 0.63 0.07 0.13 0.22
29.4 42.2 0.15 0.32 0.57 0.06 0.12 0.20

82




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
29.6 35.8 0.28 0.56 0.89 0.07 0.15 0.25
29.6 36.0 0.30 0.61 0.99 0.08 0.17 0.30
29.6 36.2 0.31 0.63 1.01 0.08 0.17 0.31
29.6 36.4 0.32 0.63 1.01 0.09 0.18 0.31
29.6 36.6 0.33 0.64 1.03 0.09 0.19 0.33
29.6 36.8 0.35 0.68 1.08 0.10 0.22 0.38
29.6 37.0 0.38 0.83 1.38 0.11 0.29 0.58
29.6 37.2 0.40 1.02 1.81 0.11 0.40 0.88
29.6 37.4 0.38 0.80 1.29 0.11 0.29 0.54
29.6 37.6 0.37 0.71 1.12 0.11 0.24 0.41
29.6 37.8 0.39 0.77 1.21 0.11 0.23 0.40
29.6 38.0 0.37 0.74 1.18 0.10 0.22 0.38
29.6 38.2 0.29 0.57 0.93 0.09 0.18 0.30
29.6 38.4 0.22 0.41 0.67 0.08 0.15 0.24
29.6 38.6 0.23 0.45 0.72 0.08 0.16 0.27
29.6 38.8 0.31 0.68 1.20 0.09 0.22 0.46
29.6 39.0 0.37 0.80 1.37 0.10 0.25 0.54
29.6 39.2 0.34 0.69 1.09 0.10 0.21 0.37
29.6 39.4 0.29 0.56 0.88 0.09 0.17 0.28
29.6 39.6 0.26 0.51 0.81 0.09 0.17 0.27
29.6 39.8 0.26 0.50 0.84 0.10 0.20 0.32
29.6 40.0 0.32 0.63 1.05 0.13 0.26 0.44
29.6 40.2 0.47 0.90 1.39 0.18 0.37 0.61
29.6 40.4 0.64 1.32 2.14 0.24 0.58 1.05
29.6 40.6 0.78 1.40 2.07 0.29 0.66 1.11
29.6 40.8 0.78 1.54 2.35 0.29 0.80 1.42
29.6 41.0 0.44 0.80 1.19 0.18 0.39 0.65
29.6 41.2 0.28 0.49 0.73 0.13 0.26 0.42
29.6 41.4 0.22 0.40 0.63 0.10 0.20 0.33
29.6 41.6 0.19 0.39 0.69 0.09 0.17 0.28
29.6 41.8 0.18 0.38 0.69 0.07 0.15 0.25
29.6 42.0 0.16 0.33 0.60 0.07 0.13 0.22
29.6 42.2 0.14 0.31 0.56 0.06 0.12 0.19

83




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
29.8 35.8 0.28 0.56 0.91 0.07 0.15 0.26
29.8 36.0 0.30 0.62 0.99 0.08 0.16 0.29
29.8 36.2 0.31 0.62 1.00 0.08 0.17 0.30
29.8 36.4 0.31 0.63 1.00 0.08 0.18 0.30
29.8 36.6 0.32 0.63 1.01 0.09 0.18 0.31
29.8 36.8 0.33 0.65 1.03 0.09 0.20 0.34
29.8 37.0 0.36 0.72 1.14 0.10 0.25 0.44
29.8 37.2 0.40 0.99 1.76 0.11 0.39 0.84
29.8 37.4 0.40 1.03 1.82 0.11 0.40 0.89
29.8 37.6 0.39 0.82 1.33 0.11 0.29 0.54
29.8 37.8 0.38 0.75 1.18 0.11 0.24 0.42
29.8 38.0 0.32 0.64 1.03 0.09 0.20 0.34
29.8 38.2 0.24 0.45 0.73 0.08 0.15 0.25
29.8 38.4 0.20 0.38 0.61 0.07 0.14 0.23
29.8 38.6 0.24 0.49 0.81 0.08 0.17 0.29
29.8 38.8 0.33 0.74 1.30 0.10 0.23 0.51
29.8 39.0 0.37 0.78 1.34 0.10 0.25 0.52
29.8 39.2 0.33 0.65 1.03 0.10 0.20 0.34
29.8 39.4 0.28 0.55 0.86 0.09 0.17 0.27
29.8 39.6 0.27 0.52 0.82 0.09 0.17 0.27
29.8 39.8 0.26 0.53 0.92 0.10 0.21 0.35
29.8 40.0 0.31 0.60 1.03 0.13 0.26 0.43
29.8 40.2 0.42 0.77 1.16 0.17 0.34 0.54
29.8 40.4 0.63 1.30 2.15 0.25 0.60 1.10
29.8 40.6 0.80 1.42 2.09 0.30 0.69 1.15
29.8 40.8 0.76 1.50 2.31 0.29 0.77 1.37
29.8 41.0 0.42 0.76 1.14 0.18 0.38 0.64
29.8 41.2 0.27 0.48 0.72 0.13 0.26 0.42
29.8 41.4 0.22 0.40 0.65 0.10 0.20 0.32
29.8 41.6 0.19 0.40 0.71 0.09 0.17 0.28
29.8 41.8 0.17 0.37 0.66 0.07 0.15 0.24
29.8 42.0 0.15 0.32 0.58 0.07 0.13 0.21
29.8 42.2 0.14 0.31 0.56 0.06 0.12 0.19

84




Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
30.0 35.8 0.28 0.57 0.92 0.07 0.15 0.26
30.0 36.0 0.30 0.62 1.00 0.08 0.16 0.29
30.0 36.2 0.31 0.62 1.00 0.08 0.17 0.30
30.0 36.4 0.31 0.62 1.00 0.08 0.17 0.30
30.0 36.6 0.31 0.62 1.00 0.08 0.18 0.31
30.0 36.8 0.32 0.63 1.01 0.09 0.19 0.32
30.0 37.0 0.34 0.66 1.04 0.10 0.22 0.37
30.0 37.2 0.37 0.78 1.26 0.10 0.27 0.51
30.0 37.4 0.39 0.99 1.77 0.11 0.38 0.86
30.0 37.6 0.39 1.02 1.85 0.11 0.39 0.90
30.0 37.8 0.37 0.79 1.30 0.10 0.27 0.52
30.0 38.0 0.29 0.59 0.94 0.09 0.19 0.33
30.0 38.2 0.22 0.42 0.67 0.08 0.15 0.24
30.0 38.4 0.21 0.39 0.62 0.07 0.14 0.23
30.0 38.6 0.26 0.55 0.91 0.08 0.18 0.32
30.0 38.8 0.35 0.77 1.32 0.10 0.24 0.51
30.0 39.0 0.36 0.76 1.28 0.10 0.24 0.48
30.0 39.2 0.31 0.62 0.98 0.09 0.19 0.32
30.0 39.4 0.28 0.54 0.84 0.09 0.17 0.26
30.0 39.6 0.27 0.52 0.82 0.09 0.18 0.28
30.0 39.8 0.26 0.55 1.00 0.10 0.21 0.37
30.0 40.0 0.30 0.57 0.96 0.12 0.25 0.41
30.0 40.2 0.39 0.69 1.03 0.16 0.33 0.53
30.0 40.4 0.64 1.25 1.95 0.25 0.59 1.00
30.0 40.6 0.89 1.64 2.42 0.35 0.85 1.43
30.0 40.8 0.77 1.50 2.29 0.30 0.78 1.38
30.0 41.0 0.42 0.76 1.14 0.18 0.38 0.63
30.0 41.2 0.27 0.47 0.71 0.12 0.26 0.41
30.0 41.4 0.22 0.40 0.65 0.10 0.20 0.32
30.0 41.6 0.19 0.40 0.71 0.09 0.17 0.28
30.0 41.8 0.17 0.36 0.64 0.07 0.15 0.24
30.0 42.0 0.15 0.32 0.57 0.07 0.13 0.21
30.0 42.2 0.14 0.31 0.56 0.06 0.11 0.19

85




Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
30.2 35.8 0.28 0.58 0.93 0.07 0.15 0.26
30.2 36.0 0.30 0.62 1.00 0.08 0.16 0.29
30.2 36.2 0.31 0.62 1.00 0.08 0.17 0.30
30.2 36.4 0.31 0.62 1.00 0.08 0.17 0.30
30.2 36.6 0.31 0.62 1.00 0.08 0.17 0.30
30.2 36.8 0.31 0.62 1.00 0.09 0.18 0.31
30.2 37.0 0.32 0.63 1.01 0.09 0.19 0.33
30.2 37.2 0.34 0.67 1.05 0.10 0.22 0.38
30.2 37.4 0.36 0.73 1.16 0.10 0.25 0.45
30.2 37.6 0.38 0.85 1.47 0.10 0.30 0.63
30.2 37.8 0.37 0.86 1.56 0.10 0.30 0.70
30.2 38.0 0.32 0.65 1.06 0.09 0.21 0.38
30.2 38.2 0.25 0.49 0.79 0.08 0.16 0.27
30.2 38.4 0.23 0.43 0.70 0.08 0.15 0.25
30.2 38.6 0.30 0.62 1.01 0.09 0.19 0.35
30.2 38.8 0.36 0.78 1.32 0.10 0.25 0.50
30.2 39.0 0.35 0.73 1.22 0.10 0.23 0.44
30.2 39.2 0.30 0.59 0.92 0.09 0.18 0.29
30.2 39.4 0.27 0.53 0.83 0.09 0.16 0.26
30.2 39.6 0.26 0.51 0.83 0.09 0.18 0.28
30.2 39.8 0.26 0.56 1.05 0.10 0.21 0.39
30.2 40.0 0.28 0.55 0.91 0.12 0.24 0.39
30.2 40.2 0.36 0.65 0.96 0.15 0.32 0.52
30.2 40.4 0.62 1.19 1.78 0.25 0.57 0.95
30.2 40.6 0.99 1.99 3.02 0.41 1.20 2.10
30.2 40.8 0.78 1.47 2.24 0.30 0.76 1.34
30.2 41.0 0.43 0.77 1.14 0.18 0.38 0.63
30.2 41.2 0.27 0.48 0.72 0.12 0.25 0.41
30.2 41.4 0.22 0.40 0.65 0.10 0.20 0.32
30.2 41.6 0.19 0.40 0.71 0.09 0.17 0.28
30.2 41.8 0.17 0.36 0.63 0.07 0.14 0.24
30.2 42.0 0.15 0.32 0.57 0.07 0.13 0.20
30.2 42.2 0.14 0.31 0.56 0.06 0.11 0.19
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
30.4 35.8 0.29 0.58 0.94 0.07 0.15 0.27
30.4 36.0 0.30 0.62 1.00 0.08 0.16 0.30
30.4 36.2 0.31 0.62 1.00 0.08 0.17 0.30
30.4 36.4 0.31 0.62 1.00 0.08 0.17 0.30
30.4 36.6 0.31 0.62 1.00 0.08 0.17 0.30
30.4 36.8 0.31 0.62 1.00 0.08 0.17 0.30
30.4 37.0 0.31 0.62 1.00 0.08 0.18 0.31
30.4 37.2 0.32 0.63 1.01 0.09 0.19 0.32
30.4 37.4 0.33 0.65 1.03 0.09 0.20 0.35
30.4 37.6 0.35 0.71 1.13 0.10 0.23 0.42
30.4 37.8 0.36 0.80 1.41 0.10 0.26 0.59
30.4 38.0 0.34 0.71 1.17 0.09 0.22 0.43
30.4 38.2 0.29 0.59 0.96 0.09 0.18 0.31
30.4 38.4 0.27 0.52 0.84 0.08 0.17 0.28
30.4 38.6 0.33 0.68 1.11 0.09 0.21 0.39
30.4 38.8 0.37 0.79 1.33 0.10 0.25 0.51
30.4 39.0 0.34 0.70 1.15 0.09 0.21 0.41
30.4 39.2 0.29 0.56 0.88 0.09 0.17 0.28
30.4 394 0.27 0.52 0.82 0.09 0.16 0.25
30.4 39.6 0.25 0.51 0.84 0.09 0.18 0.29
30.4 39.8 0.26 0.57 1.06 0.10 0.21 0.39
30.4 40.0 0.27 0.53 0.86 0.12 0.24 0.38
30.4 40.2 0.34 0.61 0.91 0.15 0.31 0.51
30.4 40.4 0.59 1.12 1.67 0.23 0.55 0.91
30.4 40.6 1.00 2.02 3.06 0.42 1.21 2.10
30.4 40.8 0.78 1.45 2.18 0.30 0.73 1.27
30.4 41.0 0.43 0.77 1.15 0.18 0.38 0.62
30.4 41.2 0.27 0.48 0.72 0.12 0.25 0.41
30.4 41.4 0.22 0.40 0.65 0.10 0.20 0.32
30.4 41.6 0.19 0.40 0.70 0.09 0.17 0.28
30.4 41.8 0.17 0.35 0.62 0.07 0.14 0.23
30.4 42.0 0.15 0.31 0.56 0.07 0.13 0.21
30.4 42.2 0.14 0.31 0.56 0.06 0.11 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,

50 yi1lda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. %50 | %10 % 2 %50 | %10 % 2
30.6 35.8 0.29 0.59 0.95 0.07 0.15 0.27
30.6 36.0 0.30 0.62 1.00 0.08 0.16 0.30
30.6 36.2 0.31 0.62 1.00 0.08 0.17 0.30
30.6 36.4 0.31 0.62 1.00 0.08 0.17 0.30
30.6 36.6 0.31 0.62 1.00 0.08 0.17 0.30
30.6 36.8 0.31 0.62 1.00 0.08 0.17 0.30
30.6 37.0 0.30 0.62 1.00 0.08 0.17 0.30
30.6 37.2 0.30 0.61 0.99 0.08 0.17 0.30
30.6 37.4 0.30 0.61 0.99 0.08 0.18 0.31
30.6 37.6 0.31 0.63 1.01 0.09 0.19 0.34
30.6 37.8 0.33 0.69 1.11 0.09 0.21 0.39
30.6 38.0 0.34 0.69 1.11 0.09 0.21 0.38
30.6 38.2 0.32 0.65 1.05 0.09 0.19 0.33
30.6 38.4 0.32 0.63 1.00 0.09 0.19 0.33
30.6 38.6 0.36 0.73 1.21 0.10 0.23 0.44
30.6 38.8 0.36 0.79 1.34 0.10 0.25 0.51
30.6 39.0 0.32 0.65 1.07 0.09 0.20 0.37
30.6 39.2 0.28 0.55 0.85 0.08 0.16 0.26
30.6 39.4 0.26 0.51 0.81 0.08 0.16 0.25
30.6 39.6 0.25 0.52 0.87 0.09 0.18 0.30
30.6 39.8 0.25 0.56 1.06 0.10 0.21 0.39
30.6 40.0 0.27 0.51 0.82 0.11 0.23 0.37
30.6 40.2 0.33 0.59 0.88 0.15 0.31 0.51
30.6 40.4 0.57 1.08 1.61 0.23 0.53 0.89
30.6 40.6 0.99 2.01 3.05 0.41 1.20 2.10
30.6 40.8 0.76 1.38 2.06 0.28 0.67 1.14
30.6 41.0 0.43 0.76 1.13 0.17 0.37 0.60
30.6 41.2 0.27 0.47 0.71 0.12 0.25 0.40
30.6 41.4 0.22 0.40 0.65 0.10 0.20 0.31
30.6 41.6 0.19 0.40 0.70 0.09 0.17 0.28
30.6 41.8 0.17 0.35 0.62 0.07 0.14 0.23
30.6 42.0 0.15 0.31 0.56 0.07 0.13 0.20
30.6 42.2 0.14 0.31 0.56 0.06 0.11 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
30.8 35.8 0.29 0.59 0.96 0.07 0.15 0.28
30.8 36.0 0.30 0.62 1.00 0.08 0.16 0.30
30.8 36.2 0.31 0.62 1.00 0.08 0.17 0.30
30.8 36.4 0.30 0.62 1.00 0.08 0.17 0.30
30.8 36.6 0.30 0.61 0.99 0.08 0.16 0.29
30.8 36.8 0.29 0.60 0.97 0.08 0.16 0.29
30.8 37.0 0.27 0.57 0.94 0.07 0.16 0.28
30.8 37.2 0.27 0.56 0.92 0.08 0.16 0.28
30.8 37.4 0.26 0.54 0.90 0.08 0.16 0.28
30.8 37.6 0.27 0.54 0.89 0.08 0.17 0.29
30.8 37.8 0.29 0.59 0.96 0.08 0.18 0.31
30.8 38.0 0.32 0.65 1.05 0.09 0.19 0.34
30.8 38.2 0.34 0.67 1.07 0.09 0.20 0.34
30.8 38.4 0.35 0.69 1.09 0.10 0.21 0.36
30.8 38.6 0.37 0.78 1.32 0.10 0.24 0.50
30.8 38.8 0.35 0.76 1.33 0.10 0.24 0.52
30.8 39.0 0.30 0.60 0.95 0.09 0.18 0.32
30.8 39.2 0.27 0.53 0.84 0.08 0.16 0.25
30.8 39.4 0.25 0.50 0.80 0.08 0.16 0.26
30.8 39.6 0.24 0.53 0.94 0.09 0.18 0.33
30.8 39.8 0.25 0.55 1.02 0.10 0.21 0.38
30.8 40.0 0.26 0.48 0.77 0.11 0.22 0.36
30.8 40.2 0.32 0.57 0.86 0.14 0.30 0.50
30.8 40.4 0.55 1.05 1.58 0.22 0.52 0.88
30.8 40.6 0.94 1.92 2.92 0.38 1.13 1.98
30.8 40.8 0.75 1.37 2.05 0.28 0.65 1.13
30.8 41.0 0.42 0.76 1.13 0.17 0.36 0.60
30.8 41.2 0.27 0.47 0.71 0.12 0.24 0.40
30.8 41.4 0.21 0.39 0.65 0.10 0.19 0.31
30.8 41.6 0.19 0.39 0.70 0.09 0.17 0.28
30.8 41.8 0.17 0.35 0.62 0.07 0.14 0.23
30.8 42.0 0.15 0.31 0.56 0.07 0.13 0.21
30.8 42.2 0.14 0.31 0.56 0.06 0.12 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
31.0 35.8 0.29 0.60 0.97 0.07 0.16 0.28
31.0 36.0 0.30 0.62 1.00 0.07 0.16 0.30
31.0 36.2 0.30 0.61 0.99 0.07 0.16 0.29
31.0 36.4 0.29 0.59 0.97 0.07 0.16 0.29
31.0 36.6 0.27 0.56 0.93 0.07 0.15 0.27
31.0 36.8 0.25 0.52 0.88 0.07 0.15 0.26
31.0 37.0 0.23 0.50 0.84 0.07 0.14 0.25
31.0 37.2 0.23 0.48 0.82 0.07 0.14 0.25
31.0 37.4 0.22 0.48 0.81 0.07 0.14 0.25
31.0 37.6 0.23 0.48 0.81 0.07 0.15 0.26
31.0 37.8 0.25 0.51 0.86 0.08 0.16 0.27
31.0 38.0 0.30 0.61 0.99 0.09 0.18 0.31
31.0 38.2 0.34 0.67 1.07 0.09 0.20 0.34
31.0 38.4 0.36 0.72 1.13 0.10 0.22 0.39
31.0 38.6 0.37 0.80 1.40 0.10 0.26 0.55
31.0 38.8 0.33 0.70 1.18 0.09 0.22 0.43
31.0 39.0 0.28 0.56 0.87 0.08 0.17 0.28
31.0 39.2 0.27 0.52 0.82 0.08 0.15 0.25
31.0 39.4 0.24 0.50 0.81 0.08 0.16 0.27
31.0 39.6 0.24 0.56 1.04 0.09 0.19 0.37
31.0 39.8 0.24 0.52 0.91 0.10 0.20 0.34
31.0 40.0 0.24 0.45 0.72 0.11 0.22 0.35
31.0 40.2 0.31 0.55 0.83 0.14 0.30 0.49
31.0 40.4 0.52 0.99 1.50 0.21 0.49 0.84
31.0 40.6 0.87 1.73 2.66 0.33 1.13 1.79
31.0 40.8 0.74 1.39 2.15 0.27 0.66 1.22
31.0 41.0 0.42 0.76 1.15 0.17 0.36 0.59
31.0 41.2 0.27 0.47 0.71 0.12 0.24 0.39
31.0 41.4 0.21 0.39 0.64 0.10 0.19 0.30
31.0 41.6 0.19 0.39 0.70 0.09 0.17 0.27
31.0 41.8 0.17 0.36 0.64 0.07 0.14 0.23
31.0 42.0 0.15 0.32 0.57 0.07 0.13 0.21
31.0 42.2 0.14 0.31 0.56 0.06 0.12 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
31.2 35.8 0.29 0.60 0.98 0.07 0.16 0.28
31.2 36.0 0.29 0.60 0.98 0.07 0.16 0.29
31.2 36.2 0.27 0.57 0.94 0.07 0.15 0.27
31.2 36.4 0.24 0.52 0.88 0.07 0.14 0.26
31.2 36.6 0.22 0.49 0.83 0.06 0.13 0.25
31.2 36.8 0.21 0.46 0.80 0.06 0.13 0.24
31.2 37.0 0.20 0.45 0.79 0.06 0.13 0.23
31.2 37.2 0.20 0.45 0.79 0.06 0.13 0.23
31.2 37.4 0.20 0.45 0.79 0.06 0.13 0.24
31.2 37.6 0.21 0.45 0.79 0.07 0.14 0.24
31.2 37.8 0.23 0.48 0.81 0.07 0.15 0.26
31.2 38.0 0.29 0.57 0.93 0.08 0.17 0.30
31.2 38.2 0.35 0.68 1.08 0.09 0.21 0.36
31.2 38.4 0.37 0.77 1.26 0.10 0.24 0.46
31.2 38.6 0.36 0.79 1.39 0.10 0.25 0.55
31.2 38.8 0.29 0.60 0.98 0.08 0.19 0.35
31.2 39.0 0.25 0.50 0.80 0.08 0.15 0.25
31.2 39.2 0.25 0.50 0.81 0.08 0.15 0.24
31.2 39.4 0.24 0.51 0.86 0.08 0.16 0.28
31.2 39.6 0.24 0.56 1.07 0.09 0.19 0.38
31.2 39.8 0.23 0.49 0.82 0.09 0.19 0.31
31.2 40.0 0.23 0.42 0.67 0.11 0.21 0.34
31.2 40.2 0.29 0.53 0.79 0.13 0.28 0.47
31.2 40.4 0.48 0.90 1.36 0.19 0.44 0.76
31.2 40.6 0.81 1.49 2.32 0.33 0.89 1.59
31.2 40.8 0.73 1.35 2.08 0.26 0.62 1.14
31.2 41.0 0.43 0.77 1.17 0.17 0.35 0.58
31.2 41.2 0.27 0.47 0.71 0.12 0.24 0.39
31.2 41.4 0.21 0.38 0.62 0.10 0.19 0.30
31.2 41.6 0.19 0.39 0.69 0.08 0.16 0.27
31.2 41.8 0.17 0.37 0.66 0.07 0.14 0.24
31.2 42.0 0.15 0.32 0.58 0.07 0.13 0.21
31.2 42.2 0.14 0.31 0.56 0.06 0.12 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
31.4 35.8 0.27 0.58 0.95 0.07 0.15 0.28
31.4 36.0 0.25 0.54 0.90 0.07 0.14 0.26
31.4 36.2 0.23 0.49 0.84 0.06 0.13 0.25
31.4 36.4 0.21 0.47 0.80 0.06 0.13 0.24
314 36.6 0.19 0.44 0.78 0.06 0.12 0.23
31.4 36.8 0.18 0.42 0.75 0.06 0.12 0.22
31.4 37.0 0.18 0.40 0.71 0.06 0.12 0.21
31.4 37.2 0.18 0.40 0.71 0.06 0.12 0.21
31.4 37.4 0.18 0.40 0.71 0.06 0.12 0.21
314 37.6 0.20 0.42 0.72 0.06 0.13 0.23
314 37.8 0.24 0.49 0.81 0.07 0.15 0.26
31.4 38.0 0.31 0.62 0.99 0.09 0.19 0.32
31.4 38.2 0.36 0.73 1.18 0.10 0.22 0.42
31.4 38.4 0.37 0.82 1.42 0.10 0.26 0.56
314 38.6 0.32 0.71 1.21 0.09 0.22 0.45
31.4 38.8 0.24 0.48 0.79 0.08 0.16 0.28
314 39.0 0.21 0.42 0.68 0.07 0.14 0.23
31.4 39.2 0.23 0.47 0.76 0.08 0.15 0.24
31.4 39.4 0.23 0.53 0.94 0.08 0.17 0.31
314 39.6 0.23 0.55 1.02 0.09 0.18 0.36
31.4 39.8 0.22 0.44 0.74 0.09 0.18 0.29
314 40.0 0.22 0.40 0.63 0.10 0.20 0.32
314 40.2 0.28 0.49 0.74 0.13 0.26 0.43
31.4 40.4 0.44 0.81 1.21 0.18 0.39 0.65
314 40.6 0.75 1.61 2.12 0.27 0.63 1.59
31.4 40.8 0.74 1.36 2.08 0.26 0.62 1.09
314 41.0 0.44 0.79 1.19 0.17 0.35 0.57
314 41.2 0.27 0.47 0.71 0.12 0.24 0.38
314 41.4 0.21 0.38 0.61 0.10 0.19 0.30
31.4 41.6 0.19 0.38 0.66 0.08 0.16 0.26
31.4 41.8 0.17 0.38 0.68 0.07 0.14 0.24
314 42.0 0.15 0.33 0.59 0.07 0.13 0.21
31.4 42.2 0.14 0.31 0.56 0.06 0.12 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
31.6 35.8 0.24 0.52 0.88 0.06 0.14 0.26
31.6 36.0 0.22 0.48 0.82 0.06 0.13 0.24
31.6 36.2 0.20 0.45 0.79 0.06 0.12 0.23
31.6 36.4 0.18 0.43 0.76 0.05 0.12 0.22
31.6 36.6 0.17 0.39 0.70 0.05 0.11 0.20
31.6 36.8 0.16 0.36 0.63 0.05 0.10 0.18
31.6 37.0 0.16 0.34 0.60 0.05 0.10 0.18
31.6 37.2 0.16 0.34 0.59 0.05 0.11 0.18
31.6 37.4 0.17 0.35 0.60 0.06 0.11 0.19
31.6 37.6 0.21 0.41 0.67 0.06 0.13 0.22
31.6 37.8 0.27 0.55 0.89 0.08 0.17 0.29
31.6 38.0 0.34 0.70 1.11 0.09 0.21 0.38
31.6 38.2 0.37 0.81 1.40 0.10 0.25 0.55
31.6 38.4 0.35 0.77 1.33 0.09 0.24 0.52
31.6 38.6 0.27 0.57 0.94 0.08 0.18 0.33
31.6 38.8 0.20 0.40 0.65 0.07 0.14 0.24
31.6 39.0 0.19 0.37 0.61 0.07 0.13 0.22
31.6 39.2 0.21 0.45 0.76 0.07 0.15 0.25
31.6 39.4 0.23 0.55 1.02 0.08 0.17 0.35
31.6 39.6 0.22 0.51 0.91 0.08 0.17 0.31
31.6 39.8 0.20 0.40 0.66 0.09 0.17 0.27
31.6 40.0 0.21 0.38 0.60 0.10 0.19 0.30
31.6 40.2 0.26 0.46 0.70 0.12 0.24 0.39
31.6 40.4 0.41 0.73 1.09 0.16 0.34 0.56
31.6 40.6 0.73 1.46 2.09 0.25 0.60 1.05
31.6 40.8 0.75 1.35 1.99 0.26 0.62 1.09
31.6 41.0 0.45 0.80 1.21 0.17 0.35 0.56
31.6 41.2 0.27 0.47 0.71 0.12 0.23 0.37
31.6 41.4 0.21 0.37 0.60 0.10 0.19 0.30
31.6 41.6 0.18 0.36 0.63 0.08 0.16 0.25
31.6 41.8 0.17 0.38 0.69 0.07 0.14 0.24
31.6 42.0 0.16 0.34 0.62 0.07 0.13 0.21
31.6 42.2 0.14 0.31 0.57 0.06 0.12 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
31.8 35.8 0.21 0.47 0.81 0.06 0.13 0.24
31.8 36.0 0.19 0.45 0.79 0.05 0.12 0.23
31.8 36.2 0.18 0.41 0.74 0.05 0.11 0.21
31.8 36.4 0.16 0.37 0.66 0.05 0.10 0.19
31.8 36.6 0.15 0.33 0.59 0.05 0.10 0.17
31.8 36.8 0.14 0.31 0.56 0.05 0.09 0.16
31.8 37.0 0.14 0.31 0.55 0.05 0.09 0.16
31.8 37.2 0.15 0.32 0.56 0.05 0.10 0.17
31.8 37.4 0.18 0.36 0.61 0.06 0.12 0.20
31.8 37.6 0.24 0.49 0.80 0.07 0.15 0.26
31.8 37.8 0.32 0.65 1.04 0.08 0.19 0.35
31.8 38.0 0.37 0.78 1.33 0.09 0.24 0.51
31.8 38.2 0.37 0.80 1.39 0.10 0.25 0.55
31.8 38.4 0.31 0.66 1.06 0.09 0.20 0.37
31.8 38.6 0.23 0.46 0.75 0.07 0.15 0.26
31.8 38.8 0.18 0.36 0.59 0.07 0.13 0.21
31.8 39.0 0.18 0.38 0.64 0.07 0.13 0.22
31.8 39.2 0.21 0.48 0.84 0.07 0.15 0.27
31.8 39.4 0.22 0.55 1.05 0.08 0.17 0.36
31.8 39.6 0.20 0.46 0.80 0.08 0.16 0.28
31.8 39.8 0.19 0.36 0.61 0.08 0.16 0.25
31.8 40.0 0.20 0.36 0.58 0.09 0.18 0.29
31.8 40.2 0.25 0.43 0.66 0.11 0.22 0.35
31.8 40.4 0.37 0.66 0.99 0.15 0.31 0.50
31.8 40.6 0.68 1.28 1.93 0.23 0.55 0.93
31.8 40.8 0.77 1.46 2.19 0.26 0.64 1.10
31.8 41.0 0.46 0.82 1.23 0.17 0.35 0.57
31.8 41.2 0.28 0.48 0.72 0.12 0.24 0.37
31.8 41.4 0.21 0.37 0.60 0.10 0.19 0.30
31.8 41.6 0.18 0.35 0.60 0.08 0.15 0.25
31.8 41.8 0.17 0.38 0.68 0.07 0.14 0.24
31.8 42.0 0.16 0.36 0.66 0.07 0.13 0.22
31.8 42.2 0.15 0.32 0.58 0.06 0.12 0.20
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
32.0 35.8 0.19 0.45 0.79 0.05 0.12 0.23
32.0 36.0 0.18 0.41 0.74 0.05 0.11 0.21
32.0 36.2 0.16 0.36 0.64 0.05 0.10 0.18
32.0 36.4 0.14 0.32 0.57 0.05 0.09 0.16
32.0 36.6 0.14 0.30 0.55 0.05 0.09 0.15
32.0 36.8 0.13 0.30 0.54 0.05 0.09 0.15
32.0 37.0 0.14 0.30 0.54 0.05 0.09 0.16
32.0 37.2 0.16 0.33 0.57 0.05 0.10 0.18
32.0 37.4 0.21 0.43 0.72 0.06 0.13 0.22
32.0 37.6 0.29 0.61 0.98 0.08 0.18 0.32
32.0 37.8 0.35 0.75 1.25 0.09 0.23 0.46
32.0 38.0 0.37 0.82 1.43 0.09 0.26 0.57
32.0 38.2 0.33 0.70 1.15 0.09 0.21 0.41
32.0 38.4 0.25 0.52 0.85 0.07 0.16 0.29
32.0 38.6 0.19 0.38 0.63 0.07 0.13 0.22
32.0 38.8 0.17 0.35 0.59 0.06 0.13 0.21
32.0 39.0 0.19 0.42 0.72 0.07 0.14 0.23
32.0 39.2 0.22 0.53 0.96 0.07 0.16 0.32
32.0 39.4 0.21 0.53 1.01 0.08 0.17 0.34
32.0 39.6 0.19 0.40 0.70 0.08 0.15 0.25
32.0 39.8 0.17 0.34 0.57 0.08 0.15 0.24
32.0 40.0 0.19 0.35 0.57 0.09 0.17 0.27
32.0 40.2 0.23 0.41 0.63 0.11 0.21 0.33
32.0 40.4 0.34 0.60 0.89 0.14 0.28 0.45
32.0 40.6 0.61 1.13 1.69 0.21 0.48 0.80
32.0 40.8 0.79 1.61 2.47 0.33 0.81 1.35
32.0 41.0 0.47 0.86 1.27 0.17 0.37 0.60
32.0 41.2 0.28 0.50 0.74 0.12 0.24 0.39
32.0 41.4 0.21 0.38 0.60 0.10 0.19 0.30
32.0 41.6 0.18 0.34 0.58 0.08 0.15 0.25
32.0 41.8 0.17 0.36 0.65 0.07 0.14 0.23
32.0 42.0 0.16 0.38 0.69 0.07 0.13 0.23
32.0 42.2 0.15 0.34 0.61 0.06 0.12 0.20
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
32.2 35.8 0.18 0.42 0.75 0.05 0.11 0.22
32.2 36.0 0.16 0.36 0.64 0.05 0.10 0.18
32.2 36.2 0.14 0.32 0.57 0.04 0.09 0.16
32.2 36.4 0.13 0.30 0.54 0.04 0.09 0.15
32.2 36.6 0.13 0.29 0.54 0.04 0.08 0.15
32.2 36.8 0.13 0.29 0.54 0.04 0.09 0.15
32.2 37.0 0.14 0.30 0.54 0.05 0.09 0.16
32.2 37.2 0.17 0.35 0.61 0.05 0.11 0.19
32.2 37.4 0.24 0.52 0.86 0.07 0.15 0.26
32.2 37.6 0.33 0.69 1.13 0.08 0.20 0.38
32.2 37.8 0.36 0.80 1.41 0.09 0.24 0.55
32.2 38.0 0.34 0.74 1.23 0.09 0.22 0.45
32.2 38.2 0.28 0.57 0.93 0.08 0.17 0.31
32.2 38.4 0.21 0.41 0.68 0.07 0.14 0.23
32.2 38.6 0.18 0.35 0.58 0.06 0.12 0.20
32.2 38.8 0.18 0.38 0.65 0.06 0.13 0.21
32.2 39.0 0.21 0.48 0.84 0.07 0.15 0.27
32.2 39.2 0.22 0.54 1.02 0.07 0.16 0.34
32.2 39.4 0.20 0.47 0.85 0.07 0.15 0.29
32.2 39.6 0.17 0.36 0.62 0.07 0.14 0.23
32.2 39.8 0.17 0.32 0.56 0.08 0.14 0.22
32.2 40.0 0.18 0.33 0.56 0.08 0.16 0.26
32.2 40.2 0.22 0.39 0.61 0.10 0.20 0.31
32.2 40.4 0.31 0.54 0.81 0.13 0.26 0.41
32.2 40.6 0.54 1.00 1.48 0.19 0.42 0.71
32.2 40.8 0.81 1.74 2.69 0.33 1.13 1.59
32.2 41.0 0.51 0.95 1.41 0.18 0.41 0.69
32.2 41.2 0.30 0.53 0.79 0.12 0.25 0.41
32.2 41.4 0.21 0.39 0.61 0.10 0.19 0.30
32.2 41.6 0.18 0.34 0.58 0.08 0.16 0.25
32.2 41.8 0.17 0.35 0.61 0.07 0.14 0.23
32.2 42.0 0.16 0.38 0.69 0.07 0.13 0.23
32.2 42.2 0.15 0.35 0.64 0.06 0.12 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
32.4 35.8 0.17 0.39 0.70 0.05 0.11 0.20
32.4 36.0 0.15 0.33 0.58 0.05 0.09 0.16
32.4 36.2 0.13 0.30 0.54 0.04 0.09 0.15
32.4 36.4 0.13 0.29 0.54 0.04 0.08 0.15
324 36.6 0.13 0.29 0.54 0.04 0.08 0.15
32.4 36.8 0.13 0.29 0.54 0.04 0.08 0.15
32.4 37.0 0.14 0.30 0.54 0.05 0.09 0.16
32.4 37.2 0.16 0.35 0.61 0.05 0.11 0.19
32.4 37.4 0.24 0.53 0.88 0.07 0.15 0.27
32.4 37.6 0.33 0.71 1.21 0.08 0.20 0.42
32.4 37.8 0.34 0.74 1.25 0.08 0.21 0.45
32.4 38.0 0.29 0.61 0.99 0.08 0.18 0.33
32.4 38.2 0.22 0.44 0.73 0.07 0.14 0.24
32.4 38.4 0.18 0.35 0.59 0.06 0.12 0.20
32.4 38.6 0.17 0.35 0.60 0.06 0.12 0.20
32.4 38.8 0.19 0.43 0.74 0.06 0.13 0.24
32.4 39.0 0.22 0.53 0.98 0.07 0.16 0.32
32.4 39.2 0.21 0.52 0.98 0.07 0.16 0.33
32.4 39.4 0.18 0.41 0.71 0.07 0.14 0.25
32.4 39.6 0.16 0.33 0.58 0.07 0.14 0.22
32.4 39.8 0.16 0.32 0.55 0.07 0.14 0.22
32.4 40.0 0.17 0.33 0.56 0.08 0.15 0.24
32.4 40.2 0.21 0.37 0.59 0.10 0.19 0.29
32.4 40.4 0.28 0.50 0.75 0.12 0.24 0.38
32.4 40.6 0.49 0.90 1.34 0.18 0.38 0.64
32.4 40.8 0.81 1.72 2.65 0.33 0.88 1.56
32.4 41.0 0.57 1.09 1.63 0.20 0.48 0.82
32.4 41.2 0.32 0.58 0.87 0.13 0.28 0.45
32.4 41.4 0.22 0.40 0.62 0.10 0.20 0.32
32.4 41.6 0.18 0.34 0.58 0.08 0.16 0.26
32.4 41.8 0.17 0.34 0.59 0.07 0.14 0.22
32.4 42.0 0.16 0.37 0.67 0.07 0.13 0.22
32.4 42.2 0.15 0.36 0.66 0.06 0.12 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
32.6 35.8 0.16 0.36 0.64 0.05 0.10 0.18
32.6 36.0 0.14 0.31 0.55 0.04 0.09 0.15
32.6 36.2 0.13 0.29 0.54 0.04 0.08 0.15
32.6 36.4 0.13 0.29 0.54 0.04 0.08 0.15
32.6 36.6 0.12 0.29 0.54 0.04 0.08 0.15
32.6 36.8 0.13 0.29 0.54 0.04 0.08 0.15
32.6 37.0 0.13 0.30 0.54 0.04 0.09 0.16
32.6 37.2 0.15 0.33 0.57 0.05 0.10 0.18
32.6 37.4 0.20 0.44 0.74 0.06 0.13 0.24
32.6 37.6 0.28 0.61 1.03 0.07 0.17 0.34
32.6 37.8 0.28 0.61 0.99 0.07 0.17 0.32
32.6 38.0 0.22 0.47 0.77 0.07 0.14 0.25
32.6 38.2 0.18 0.36 0.61 0.06 0.12 0.20
32.6 38.4 0.17 0.34 0.59 0.06 0.11 0.19
32.6 38.6 0.18 0.40 0.68 0.06 0.13 0.22
32.6 38.8 0.21 0.49 0.86 0.07 0.15 0.27
32.6 39.0 0.22 0.54 1.00 0.07 0.16 0.33
32.6 39.2 0.20 0.48 0.87 0.07 0.15 0.30
32.6 39.4 0.18 0.39 0.66 0.07 0.14 0.24
32.6 39.6 0.16 0.34 0.59 0.07 0.13 0.22
32.6 39.8 0.16 0.32 0.56 0.07 0.14 0.22
32.6 40.0 0.17 0.32 0.55 0.08 0.15 0.23
32.6 40.2 0.20 0.36 0.58 0.09 0.18 0.28
32.6 40.4 0.27 0.47 0.71 0.11 0.22 0.36
32.6 40.6 0.45 0.82 1.22 0.16 0.35 0.59
32.6 40.8 0.78 1.57 2.39 0.27 0.77 1.34
32.6 41.0 0.64 1.25 1.88 0.22 0.56 0.96
32.6 41.2 0.35 0.64 0.95 0.14 0.30 0.50
32.6 41.4 0.23 0.42 0.65 0.10 0.21 0.34
32.6 41.6 0.19 0.35 0.58 0.09 0.17 0.27
32.6 41.8 0.17 0.33 0.57 0.07 0.14 0.22
32.6 42.0 0.16 0.35 0.63 0.07 0.13 0.22
32.6 42.2 0.15 0.37 0.67 0.06 0.12 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
32.8 35.8 0.15 0.33 0.59 0.05 0.09 0.17
32.8 36.0 0.13 0.30 0.54 0.04 0.08 0.15
32.8 36.2 0.13 0.29 0.54 0.04 0.08 0.15
32.8 36.4 0.12 0.29 0.54 0.04 0.08 0.15
32.8 36.6 0.12 0.29 0.53 0.04 0.08 0.15
32.8 36.8 0.12 0.29 0.54 0.04 0.08 0.15
32.8 37.0 0.13 0.29 0.54 0.04 0.09 0.15
32.8 37.2 0.14 0.31 0.55 0.05 0.10 0.17
32.8 37.4 0.17 0.36 0.61 0.05 0.11 0.20
32.8 37.6 0.20 0.45 0.76 0.06 0.13 0.24
32.8 37.8 0.21 0.45 0.75 0.06 0.13 0.23
32.8 38.0 0.18 0.36 0.61 0.06 0.12 0.20
32.8 38.2 0.16 0.33 0.57 0.06 0.11 0.19
32.8 38.4 0.17 0.37 0.64 0.06 0.12 0.20
32.8 38.6 0.20 0.45 0.78 0.06 0.13 0.24
32.8 38.8 0.22 0.51 0.92 0.07 0.15 0.30
32.8 39.0 0.22 0.52 0.95 0.07 0.16 0.33
32.8 39.2 0.20 0.45 0.78 0.07 0.15 0.28
32.8 39.4 0.18 0.41 0.72 0.07 0.14 0.25
32.8 39.6 0.17 0.37 0.65 0.07 0.13 0.23
32.8 39.8 0.16 0.33 0.57 0.07 0.14 0.22
32.8 40.0 0.17 0.32 0.55 0.08 0.14 0.23
32.8 40.2 0.19 0.36 0.58 0.09 0.17 0.27
32.8 40.4 0.25 0.45 0.68 0.11 0.22 0.35
32.8 40.6 0.42 0.75 1.12 0.15 0.33 0.55
32.8 40.8 0.74 1.44 2.16 0.26 0.66 1.14
32.8 41.0 0.71 1.41 2.13 0.25 0.65 1.12
32.8 41.2 0.38 0.70 1.04 0.15 0.33 0.55
32.8 41.4 0.24 0.44 0.67 0.11 0.22 0.35
32.8 41.6 0.19 0.36 0.59 0.09 0.17 0.28
32.8 41.8 0.17 0.33 0.57 0.07 0.14 0.23
32.8 42.0 0.16 0.34 0.60 0.07 0.13 0.22
32.8 42.2 0.15 0.36 0.67 0.06 0.12 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
33.0 35.8 0.14 0.32 0.57 0.05 0.09 0.16
33.0 36.0 0.13 0.29 0.54 0.04 0.08 0.15
33.0 36.2 0.13 0.29 0.54 0.04 0.08 0.15
33.0 36.4 0.12 0.29 0.53 0.04 0.08 0.14
33.0 36.6 0.12 0.29 0.53 0.04 0.08 0.15
33.0 36.8 0.12 0.29 0.54 0.04 0.08 0.15
33.0 37.0 0.13 0.29 0.54 0.04 0.09 0.15
33.0 37.2 0.13 0.30 0.55 0.05 0.09 0.16
33.0 37.4 0.14 0.32 0.56 0.05 0.10 0.17
33.0 37.6 0.16 0.34 0.59 0.05 0.11 0.19
33.0 37.8 0.16 0.34 0.59 0.05 0.11 0.19
33.0 38.0 0.15 0.32 0.56 0.05 0.11 0.18
33.0 38.2 0.15 0.32 0.57 0.05 0.11 0.19
33.0 38.4 0.17 0.39 0.69 0.06 0.12 0.21
33.0 38.6 0.21 0.48 0.81 0.06 0.14 0.25
33.0 38.8 0.22 0.51 0.88 0.07 0.16 0.30
33.0 39.0 0.21 0.49 0.85 0.07 0.16 0.31
33.0 39.2 0.20 0.47 0.85 0.07 0.16 0.32
33.0 39.4 0.19 0.45 0.80 0.07 0.15 0.29
33.0 39.6 0.17 0.40 0.72 0.07 0.14 0.24
33.0 39.8 0.16 0.34 0.61 0.07 0.14 0.22
33.0 40.0 0.17 0.32 0.56 0.07 0.14 0.22
33.0 40.2 0.19 0.35 0.57 0.09 0.17 0.27
33.0 40.4 0.24 0.43 0.65 0.11 0.21 0.34
33.0 40.6 0.38 0.69 1.03 0.15 0.31 0.52
33.0 40.8 0.69 1.31 1.95 0.24 0.59 1.00
33.0 41.0 0.78 1.58 2.40 0.28 0.78 1.34
33.0 41.2 0.42 0.77 1.15 0.16 0.36 0.60
33.0 41.4 0.26 0.46 0.70 0.11 0.23 0.38
33.0 41.6 0.20 0.37 0.59 0.09 0.18 0.29
33.0 41.8 0.17 0.33 0.57 0.07 0.14 0.23
33.0 42.0 0.16 0.33 0.59 0.07 0.13 0.22
33.0 42.2 0.15 0.36 0.66 0.06 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
33.2 35.8 0.14 0.31 0.55 0.04 0.09 0.16
33.2 36.0 0.13 0.29 0.54 0.04 0.08 0.15
33.2 36.2 0.12 0.29 0.54 0.04 0.08 0.15
33.2 36.4 0.12 0.29 0.53 0.04 0.08 0.15
33.2 36.6 0.12 0.29 0.53 0.04 0.08 0.15
33.2 36.8 0.12 0.29 0.54 0.04 0.08 0.15
33.2 37.0 0.13 0.29 0.54 0.04 0.09 0.15
33.2 37.2 0.13 0.30 0.54 0.05 0.09 0.16
33.2 37.4 0.13 0.30 0.55 0.05 0.09 0.16
33.2 37.6 0.14 0.31 0.55 0.05 0.10 0.17
33.2 37.8 0.14 0.31 0.55 0.05 0.10 0.17
33.2 38.0 0.14 0.31 0.55 0.05 0.10 0.18
33.2 38.2 0.15 0.32 0.57 0.05 0.11 0.19
33.2 38.4 0.17 0.38 0.66 0.06 0.12 0.22
33.2 38.6 0.20 0.47 0.79 0.06 0.14 0.27
33.2 38.8 0.21 0.50 0.85 0.07 0.16 0.32
33.2 39.0 0.21 0.52 0.94 0.07 0.17 0.38
33.2 39.2 0.20 0.52 1.10 0.07 0.17 0.48
33.2 39.4 0.19 0.46 0.84 0.07 0.15 0.31
33.2 39.6 0.17 0.41 0.73 0.07 0.14 0.25
33.2 39.8 0.16 0.35 0.62 0.07 0.14 0.23
33.2 40.0 0.17 0.32 0.56 0.07 0.14 0.22
33.2 40.2 0.19 0.34 0.57 0.08 0.17 0.26
33.2 40.4 0.23 0.41 0.63 0.10 0.21 0.33
33.2 40.6 0.35 0.64 0.95 0.14 0.30 0.49
33.2 40.8 0.64 1.19 1.77 0.23 0.54 0.90
33.2 41.0 0.84 1.78 2.72 0.31 0.95 1.65
33.2 41.2 0.46 0.85 1.26 0.17 0.39 0.65
33.2 41.4 0.27 0.49 0.74 0.12 0.24 0.39
33.2 41.6 0.20 0.38 0.60 0.09 0.19 0.30
33.2 41.8 0.17 0.33 0.57 0.07 0.15 0.24
33.2 42.0 0.16 0.33 0.58 0.07 0.13 0.22
33.2 42.2 0.15 0.36 0.65 0.06 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
33.4 35.8 0.14 0.30 0.55 0.04 0.09 0.15
33.4 36.0 0.13 0.29 0.54 0.04 0.08 0.15
33.4 36.2 0.13 0.29 0.54 0.04 0.08 0.15
33.4 36.4 0.12 0.29 0.53 0.04 0.08 0.15
334 36.6 0.12 0.29 0.53 0.04 0.08 0.15
33.4 36.8 0.12 0.29 0.53 0.04 0.08 0.15
33.4 37.0 0.13 0.29 0.54 0.04 0.09 0.15
33.4 37.2 0.13 0.29 0.54 0.04 0.09 0.16
33.4 37.4 0.13 0.30 0.55 0.05 0.09 0.16
334 37.6 0.13 0.30 0.55 0.05 0.10 0.17
334 37.8 0.14 0.30 0.55 0.05 0.10 0.18
33.4 38.0 0.14 0.31 0.56 0.05 0.11 0.19
33.4 38.2 0.15 0.34 0.59 0.05 0.11 0.21
33.4 38.4 0.17 0.40 0.68 0.06 0.13 0.25
33.4 38.6 0.20 0.48 0.83 0.06 0.16 0.32
33.4 38.8 0.20 0.55 1.02 0.06 0.18 0.43
33.4 39.0 0.20 0.60 1.38 0.06 0.20 0.68
33.4 39.2 0.19 0.52 1.05 0.07 0.17 0.45
33.4 39.4 0.18 0.44 0.78 0.07 0.15 0.29
33.4 39.6 0.17 0.38 0.68 0.07 0.14 0.24
33.4 39.8 0.16 0.34 0.60 0.07 0.14 0.23
33.4 40.0 0.17 0.33 0.57 0.07 0.14 0.23
334 40.2 0.18 0.34 0.57 0.08 0.16 0.26
33.4 40.4 0.22 0.40 0.62 0.10 0.20 0.33
33.4 40.6 0.33 0.59 0.88 0.13 0.28 0.46
33.4 40.8 0.59 1.09 1.61 0.21 0.49 0.81
33.4 41.0 0.90 1.98 3.05 0.35 1.14 2.02
33.4 41.2 0.51 0.93 1.39 0.19 0.43 0.71
33.4 41.4 0.29 0.52 0.77 0.12 0.25 0.41
33.4 41.6 0.21 0.38 0.61 0.09 0.19 0.31
33.4 41.8 0.17 0.33 0.57 0.08 0.15 0.24
33.4 42.0 0.16 0.33 0.57 0.07 0.13 0.22
33.4 42.2 0.15 0.35 0.64 0.06 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
33.6 35.8 0.14 0.30 0.55 0.04 0.09 0.15
33.6 36.0 0.13 0.29 0.54 0.04 0.08 0.15
33.6 36.2 0.13 0.29 0.54 0.04 0.08 0.15
33.6 36.4 0.12 0.29 0.53 0.04 0.08 0.15
33.6 36.6 0.12 0.29 0.54 0.04 0.08 0.15
33.6 36.8 0.13 0.29 0.54 0.04 0.09 0.15
33.6 37.0 0.13 0.29 0.54 0.04 0.09 0.15
33.6 37.2 0.13 0.30 0.54 0.05 0.09 0.16
33.6 37.4 0.13 0.30 0.55 0.05 0.09 0.16
33.6 37.6 0.13 0.30 0.55 0.05 0.10 0.17
33.6 37.8 0.14 0.31 0.55 0.05 0.10 0.19
33.6 38.0 0.15 0.33 0.58 0.05 0.11 0.21
33.6 38.2 0.16 0.38 0.66 0.05 0.13 0.25
33.6 38.4 0.18 0.46 0.81 0.06 0.15 0.32
33.6 38.6 0.20 0.56 1.07 0.06 0.18 0.47
33.6 38.8 0.20 0.67 1.57 0.06 0.22 0.84
33.6 39.0 0.20 0.58 1.18 0.06 0.19 0.53
33.6 39.2 0.18 0.47 0.83 0.06 0.15 0.33
33.6 39.4 0.17 0.39 0.69 0.07 0.14 0.26
33.6 39.6 0.17 0.36 0.62 0.07 0.14 0.23
33.6 39.8 0.17 0.36 0.62 0.07 0.14 0.23
33.6 40.0 0.18 0.37 0.63 0.08 0.15 0.24
33.6 40.2 0.19 0.35 0.58 0.08 0.16 0.26
33.6 40.4 0.22 0.39 0.61 0.10 0.20 0.32
33.6 40.6 0.31 0.55 0.82 0.13 0.27 0.43
33.6 40.8 0.55 1.00 1.48 0.20 0.45 0.74
33.6 41.0 0.89 1.91 2.94 0.34 1.06 1.86
33.6 41.2 0.55 1.01 1.50 0.20 0.45 0.76
33.6 41.4 0.31 0.55 0.82 0.12 0.26 0.43
33.6 41.6 0.22 0.39 0.61 0.10 0.20 0.31
33.6 41.8 0.18 0.34 0.57 0.08 0.15 0.25
33.6 42.0 0.16 0.32 0.57 0.07 0.13 0.22
33.6 42.2 0.15 0.34 0.62 0.06 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
33.8 35.8 0.14 0.31 0.55 0.05 0.09 0.16
33.8 36.0 0.13 0.29 0.54 0.04 0.08 0.15
33.8 36.2 0.13 0.29 0.54 0.04 0.08 0.15
33.8 36.4 0.13 0.29 0.54 0.04 0.08 0.15
33.8 36.6 0.13 0.29 0.54 0.04 0.09 0.15
33.8 36.8 0.13 0.29 0.54 0.04 0.09 0.15
33.8 37.0 0.13 0.29 0.54 0.05 0.09 0.16
33.8 37.2 0.13 0.30 0.55 0.05 0.09 0.16
33.8 37.4 0.13 0.30 0.55 0.05 0.10 0.17
33.8 37.6 0.14 0.31 0.55 0.05 0.10 0.18
33.8 37.8 0.15 0.32 0.57 0.05 0.11 0.20
33.8 38.0 0.16 0.37 0.65 0.05 0.12 0.25
33.8 38.2 0.18 0.46 0.80 0.06 0.15 0.32
33.8 38.4 0.19 0.56 1.06 0.06 0.18 0.45
33.8 38.6 0.20 0.68 1.61 0.06 0.23 0.89
33.8 38.8 0.19 0.59 1.19 0.06 0.19 0.55
33.8 39.0 0.18 0.48 0.85 0.06 0.16 0.35
33.8 39.2 0.17 0.40 0.69 0.06 0.14 0.26
33.8 39.4 0.16 0.35 0.61 0.06 0.13 0.23
33.8 39.6 0.17 0.36 0.63 0.07 0.14 0.23
33.8 39.8 0.19 0.44 0.78 0.07 0.15 0.27
33.8 40.0 0.20 0.45 0.79 0.08 0.16 0.28
33.8 40.2 0.19 0.38 0.63 0.08 0.16 0.27
33.8 40.4 0.22 0.39 0.61 0.10 0.20 0.31
33.8 40.6 0.29 0.52 0.78 0.12 0.26 0.42
33.8 40.8 0.51 0.94 1.39 0.19 0.43 0.71
33.8 41.0 0.87 1.86 2.85 0.33 1.01 1.77
33.8 41.2 0.59 1.08 1.59 0.21 0.48 0.79
33.8 41.4 0.32 0.58 0.86 0.13 0.27 0.44
33.8 41.6 0.22 0.40 0.62 0.10 0.20 0.32
33.8 41.8 0.18 0.34 0.57 0.08 0.16 0.25
33.8 42.0 0.16 0.32 0.57 0.07 0.13 0.22
33.8 42.2 0.15 0.34 0.61 0.06 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
34.0 35.8 0.15 0.32 0.56 0.05 0.09 0.16
34.0 36.0 0.14 0.30 0.54 0.05 0.09 0.15
34.0 36.2 0.13 0.29 0.54 0.04 0.09 0.15
34.0 36.4 0.13 0.29 0.54 0.04 0.09 0.15
34.0 36.6 0.13 0.29 0.54 0.05 0.09 0.15
34.0 36.8 0.13 0.29 0.54 0.05 0.09 0.16
34.0 37.0 0.14 0.30 0.54 0.05 0.10 0.17
34.0 37.2 0.14 0.31 0.55 0.05 0.10 0.17
34.0 37.4 0.14 0.31 0.55 0.05 0.10 0.18
34.0 37.6 0.15 0.32 0.56 0.05 0.11 0.19
34.0 37.8 0.16 0.35 0.61 0.05 0.12 0.23
34.0 38.0 0.17 0.44 0.78 0.06 0.14 0.31
34.0 38.2 0.19 0.56 1.09 0.06 0.18 0.48
34.0 38.4 0.20 0.68 1.59 0.06 0.22 0.85
34.0 38.6 0.19 0.59 1.18 0.06 0.19 0.53
34.0 38.8 0.18 0.47 0.83 0.06 0.16 0.34
34.0 39.0 0.17 0.39 0.68 0.06 0.14 0.26
34.0 39.2 0.16 0.34 0.60 0.06 0.12 0.22
34.0 39.4 0.15 0.33 0.57 0.06 0.13 0.22
34.0 39.6 0.17 0.38 0.67 0.07 0.14 0.24
34.0 39.8 0.21 0.52 0.93 0.08 0.17 0.32
34.0 40.0 0.23 0.54 0.96 0.08 0.18 0.34
34.0 40.2 0.21 0.42 0.71 0.09 0.17 0.29
34.0 40.4 0.22 0.39 0.61 0.10 0.20 0.31
34.0 40.6 0.28 0.50 0.75 0.12 0.25 0.41
34.0 40.8 0.48 0.89 1.31 0.18 0.41 0.68
34.0 41.0 0.86 1.81 2.77 0.32 0.96 1.68
34.0 41.2 0.61 1.13 1.66 0.22 0.50 0.83
34.0 41.4 0.34 0.60 0.90 0.13 0.28 0.46
34.0 41.6 0.23 0.41 0.63 0.10 0.20 0.33
34.0 41.8 0.18 0.34 0.57 0.08 0.16 0.25
34.0 42.0 0.16 0.32 0.56 0.07 0.14 0.22
34.0 42.2 0.15 0.33 0.60 0.06 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
34.2 35.8 0.16 0.34 0.60 0.05 0.10 0.18
34.2 36.0 0.14 0.30 0.55 0.05 0.09 0.16
34.2 36.2 0.14 0.29 0.54 0.05 0.09 0.15
34.2 36.4 0.13 0.29 0.54 0.05 0.09 0.16
34.2 36.6 0.14 0.30 0.54 0.05 0.09 0.16
34.2 36.8 0.14 0.31 0.55 0.05 0.10 0.17
34.2 37.0 0.15 0.33 0.57 0.05 0.11 0.18
34.2 37.2 0.16 0.35 0.61 0.05 0.11 0.20
34.2 37.4 0.16 0.34 0.59 0.06 0.12 0.20
34.2 37.6 0.16 0.35 0.59 0.06 0.12 0.22
34.2 37.8 0.17 0.40 0.70 0.06 0.13 0.27
34.2 38.0 0.19 0.50 0.96 0.06 0.16 0.40
34.2 38.2 0.20 0.61 1.44 0.06 0.20 0.73
34.2 38.4 0.19 0.58 1.16 0.06 0.19 0.52
34.2 38.6 0.18 0.47 0.84 0.06 0.16 0.34
34.2 38.8 0.17 0.39 0.68 0.06 0.13 0.26
34.2 39.0 0.15 0.34 0.59 0.06 0.12 0.22
34.2 39.2 0.15 0.32 0.56 0.06 0.12 0.20
34.2 39.4 0.15 0.32 0.56 0.06 0.12 0.21
34.2 39.6 0.17 0.38 0.65 0.07 0.14 0.24
34.2 39.8 0.22 0.53 0.94 0.08 0.17 0.34
34.2 40.0 0.25 0.61 1.15 0.09 0.20 0.45
34.2 40.2 0.22 0.49 0.83 0.09 0.18 0.32
34.2 40.4 0.22 0.40 0.64 0.10 0.20 0.32
34.2 40.6 0.28 0.49 0.74 0.12 0.25 0.40
34.2 40.8 0.46 0.86 1.27 0.18 0.40 0.66
34.2 41.0 0.84 1.75 2.67 0.31 0.90 1.57
34.2 41.2 0.64 1.17 1.73 0.22 0.52 0.86
34.2 41.4 0.35 0.63 0.94 0.14 0.29 0.47
34.2 41.6 0.23 0.41 0.64 0.10 0.21 0.33
34.2 41.8 0.18 0.34 0.57 0.08 0.16 0.26
34.2 42.0 0.16 0.32 0.56 0.07 0.14 0.22
34.2 42.2 0.15 0.33 0.60 0.06 0.13 0.21
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
34.4 35.8 0.17 0.38 0.67 0.06 0.11 0.20
344 36.0 0.15 0.32 0.57 0.05 0.10 0.17
34.4 36.2 0.14 0.30 0.54 0.05 0.10 0.16
344 36.4 0.14 0.30 0.54 0.05 0.10 0.16
34.4 36.6 0.15 0.32 0.55 0.05 0.10 0.18
34.4 36.8 0.17 0.34 0.58 0.06 0.11 0.19
344 37.0 0.18 0.39 0.66 0.06 0.12 0.22
34.4 37.2 0.20 0.45 0.77 0.06 0.14 0.25
344 37.4 0.20 0.43 0.72 0.06 0.14 0.25
34.4 37.6 0.19 0.41 0.68 0.06 0.14 0.25
344 37.8 0.19 0.45 0.80 0.06 0.15 0.31
344 38.0 0.20 0.53 1.17 0.06 0.17 0.52
34.4 38.2 0.20 0.53 1.02 0.06 0.17 0.43
344 38.4 0.19 0.46 0.81 0.06 0.16 0.33
34.4 38.6 0.17 0.39 0.68 0.06 0.14 0.26
344 38.8 0.15 0.34 0.59 0.06 0.12 0.22
34.4 39.0 0.15 0.32 0.56 0.06 0.11 0.20
34.4 39.2 0.14 0.31 0.55 0.06 0.11 0.19
344 394 0.15 0.31 0.55 0.06 0.12 0.20
34.4 39.6 0.17 0.35 0.61 0.07 0.13 0.23
344 39.8 0.21 0.49 0.85 0.08 0.17 0.32
344 40.0 0.25 0.65 1.32 0.09 0.21 0.58
344 40.2 0.24 0.56 0.99 0.09 0.20 0.39
344 40.4 0.23 0.43 0.70 0.10 0.20 0.33
34.4 40.6 0.28 0.49 0.73 0.12 0.25 0.40
344 40.8 0.46 0.84 1.24 0.17 0.39 0.64
344 41.0 0.83 1.70 2.58 0.30 0.86 1.49
344 41.2 0.66 1.21 1.79 0.23 0.54 0.90
344 41.4 0.36 0.65 0.97 0.14 0.30 0.48
344 41.6 0.23 0.42 0.64 0.10 0.21 0.33
344 41.8 0.18 0.35 0.58 0.08 0.16 0.26
344 42.0 0.16 0.32 0.57 0.07 0.14 0.22
344 42.2 0.16 0.34 0.61 0.07 0.13 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
34.6 35.8 0.19 0.43 0.75 0.06 0.12 0.22
34.6 36.0 0.16 0.35 0.62 0.05 0.11 0.18
34.6 36.2 0.15 0.31 0.55 0.05 0.10 0.17
34.6 36.4 0.16 0.32 0.55 0.05 0.11 0.18
34.6 36.6 0.18 0.36 0.62 0.06 0.12 0.20
34.6 36.8 0.21 0.44 0.76 0.06 0.14 0.25
34.6 37.0 0.23 0.49 0.82 0.07 0.15 0.28
34.6 37.2 0.25 0.57 0.96 0.07 0.17 0.32
34.6 37.4 0.25 0.56 0.93 0.07 0.17 0.33
34.6 37.6 0.24 0.51 0.85 0.07 0.17 0.31
34.6 37.8 0.22 0.50 0.87 0.07 0.17 0.33
34.6 38.0 0.21 0.51 0.95 0.07 0.17 0.38
34.6 38.2 0.20 0.46 0.80 0.06 0.16 0.32
34.6 38.4 0.18 0.40 0.68 0.06 0.14 0.26
34.6 38.6 0.16 0.35 0.59 0.06 0.13 0.23
34.6 38.8 0.15 0.32 0.56 0.06 0.12 0.21
34.6 39.0 0.14 0.31 0.55 0.06 0.11 0.19
34.6 39.2 0.14 0.30 0.55 0.06 0.11 0.19
34.6 39.4 0.15 0.31 0.55 0.06 0.12 0.20
34.6 39.6 0.16 0.34 0.58 0.07 0.13 0.22
34.6 39.8 0.19 0.44 0.76 0.07 0.16 0.29
34.6 40.0 0.25 0.63 1.18 0.09 0.21 0.48
34.6 40.2 0.26 0.65 1.24 0.09 0.23 0.53
34.6 40.4 0.24 0.49 0.80 0.10 0.22 0.36
34.6 40.6 0.28 0.50 0.74 0.12 0.25 0.40
34.6 40.8 0.45 0.83 1.23 0.17 0.38 0.63
34.6 41.0 0.81 1.64 2.49 0.30 0.81 1.40
34.6 41.2 0.67 1.25 1.85 0.24 0.55 0.93
34.6 41.4 0.37 0.67 0.99 0.14 0.30 0.49
34.6 41.6 0.24 0.42 0.65 0.10 0.21 0.34
34.6 41.8 0.19 0.35 0.58 0.08 0.16 0.26
34.6 42.0 0.16 0.33 0.57 0.07 0.14 0.22
34.6 42.2 0.16 0.35 0.62 0.07 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
34.8 35.8 0.21 0.47 0.80 0.07 0.14 0.24
34.8 36.0 0.18 0.39 0.69 0.06 0.12 0.21
34.8 36.2 0.17 0.34 0.59 0.06 0.11 0.19
34.8 36.4 0.18 0.36 0.60 0.06 0.12 0.20
34.8 36.6 0.22 0.47 0.79 0.07 0.15 0.26
34.8 36.8 0.28 0.61 1.03 0.08 0.18 0.33
34.8 37.0 0.29 0.63 1.04 0.08 0.19 0.35
34.8 37.2 0.29 0.65 1.15 0.08 0.20 0.43
34.8 37.4 0.29 0.68 1.23 0.08 0.21 0.49
34.8 37.6 0.28 0.64 1.07 0.08 0.21 0.41
34.8 37.8 0.26 0.59 0.96 0.08 0.19 0.37
34.8 38.0 0.24 0.53 0.87 0.07 0.18 0.34
34.8 38.2 0.21 0.46 0.76 0.07 0.16 0.31
34.8 38.4 0.18 0.39 0.64 0.06 0.14 0.26
34.8 38.6 0.16 0.34 0.58 0.06 0.13 0.23
34.8 38.8 0.15 0.32 0.56 0.06 0.12 0.21
34.8 39.0 0.14 0.31 0.55 0.06 0.11 0.19
34.8 39.2 0.14 0.30 0.55 0.06 0.11 0.19
34.8 39.4 0.14 0.31 0.55 0.06 0.12 0.20
34.8 39.6 0.16 0.32 0.56 0.07 0.13 0.22
34.8 39.8 0.18 0.40 0.67 0.07 0.15 0.27
34.8 40.0 0.24 0.57 1.00 0.09 0.20 0.40
34.8 40.2 0.27 0.72 1.46 0.10 0.25 0.70
34.8 40.4 0.26 0.55 0.93 0.11 0.23 0.41
34.8 40.6 0.29 0.51 0.77 0.12 0.25 0.41
34.8 40.8 0.46 0.83 1.24 0.18 0.38 0.63
34.8 41.0 0.82 1.66 2.51 0.30 0.82 1.43
34.8 41.2 0.68 1.25 1.85 0.24 0.55 0.92
34.8 41.4 0.38 0.67 1.00 0.14 0.30 0.49
34.8 41.6 0.24 0.43 0.65 0.10 0.21 0.34
34.8 41.8 0.19 0.35 0.58 0.08 0.16 0.26
34.8 42.0 0.17 0.33 0.57 0.07 0.14 0.22
34.8 42.2 0.16 0.35 0.64 0.07 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
35.0 35.8 0.24 0.52 0.87 0.07 0.15 0.26
35.0 36.0 0.20 0.44 0.77 0.07 0.13 0.23
35.0 36.2 0.19 0.38 0.66 0.06 0.13 0.21
35.0 36.4 0.21 0.44 0.73 0.07 0.14 0.24
35.0 36.6 0.28 0.61 1.02 0.08 0.18 0.33
35.0 36.8 0.34 0.72 1.18 0.09 0.22 0.39
35.0 37.0 0.35 0.72 1.17 0.10 0.22 0.39
35.0 37.2 0.31 0.66 1.08 0.09 0.21 0.39
35.0 37.4 0.30 0.69 1.24 0.09 0.22 0.50
35.0 37.6 0.30 0.79 1.59 0.08 0.26 0.77
35.0 37.8 0.30 0.72 1.26 0.08 0.24 0.53
35.0 38.0 0.28 0.65 1.08 0.08 0.22 0.44
35.0 38.2 0.25 0.58 0.98 0.07 0.20 0.41
35.0 38.4 0.21 0.47 0.79 0.07 0.17 0.33
35.0 38.6 0.18 0.39 0.66 0.06 0.14 0.26
35.0 38.8 0.16 0.35 0.59 0.06 0.13 0.23
35.0 39.0 0.15 0.32 0.56 0.06 0.12 0.20
35.0 39.2 0.15 0.31 0.55 0.06 0.12 0.19
35.0 39.4 0.14 0.31 0.55 0.06 0.12 0.20
35.0 39.6 0.15 0.32 0.56 0.07 0.13 0.21
35.0 39.8 0.17 0.36 0.62 0.07 0.14 0.25
35.0 40.0 0.22 0.51 0.87 0.09 0.19 0.35
35.0 40.2 0.27 0.72 1.44 0.10 0.25 0.70
35.0 40.4 0.28 0.64 1.14 0.11 0.25 0.50
35.0 40.6 0.30 0.54 0.83 0.13 0.26 0.43
35.0 40.8 0.47 0.85 1.27 0.18 0.39 0.65
35.0 41.0 0.83 1.70 2.59 0.31 0.86 1.49
35.0 41.2 0.67 1.23 1.81 0.23 0.54 0.90
35.0 41.4 0.38 0.68 1.01 0.14 0.30 0.49
35.0 41.6 0.24 0.42 0.65 0.10 0.21 0.33
35.0 41.8 0.19 0.35 0.58 0.08 0.16 0.26
35.0 42.0 0.17 0.33 0.58 0.07 0.14 0.22
35.0 42.2 0.16 0.36 0.65 0.07 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
35.2 35.8 0.27 0.58 0.95 0.08 0.17 0.29
35.2 36.0 0.23 0.49 0.83 0.07 0.15 0.26
35.2 36.2 0.22 0.44 0.76 0.07 0.14 0.24
35.2 36.4 0.25 0.54 0.92 0.08 0.17 0.29
35.2 36.6 0.33 0.71 1.16 0.09 0.21 0.38
35.2 36.8 0.37 0.75 1.21 0.10 0.23 0.41
35.2 37.0 0.37 0.75 1.21 0.10 0.23 0.41
35.2 37.2 0.34 0.69 1.12 0.10 0.22 0.39
35.2 37.4 0.29 0.61 0.99 0.09 0.20 0.37
35.2 37.6 0.28 0.67 1.16 0.08 0.22 0.47
35.2 37.8 0.30 0.81 1.60 0.08 0.28 0.79
35.2 38.0 0.30 0.84 1.67 0.08 0.30 0.85
35.2 38.2 0.29 0.82 1.63 0.08 0.29 0.82
35.2 38.4 0.26 0.67 1.18 0.08 0.22 0.50
35.2 38.6 0.23 0.53 0.90 0.07 0.18 0.36
35.2 38.8 0.20 0.43 0.73 0.07 0.15 0.28
35.2 39.0 0.17 0.37 0.62 0.06 0.13 0.23
35.2 39.2 0.15 0.33 0.57 0.06 0.12 0.20
35.2 39.4 0.15 0.31 0.55 0.06 0.12 0.20
35.2 39.6 0.15 0.31 0.55 0.07 0.13 0.21
35.2 39.8 0.17 0.34 0.58 0.07 0.14 0.24
35.2 40.0 0.21 0.45 0.76 0.08 0.17 0.31
35.2 40.2 0.26 0.65 1.17 0.10 0.23 0.50
35.2 40.4 0.29 0.73 1.42 0.12 0.29 0.68
35.2 40.6 0.32 0.59 0.92 0.13 0.28 0.46
35.2 40.8 0.49 0.88 1.30 0.18 0.40 0.66
35.2 41.0 0.85 1.75 2.66 0.31 0.90 1.57
35.2 41.2 0.66 1.21 1.78 0.23 0.53 0.88
35.2 41.4 0.37 0.67 1.00 0.14 0.29 0.48
35.2 41.6 0.24 0.42 0.65 0.10 0.21 0.33
35.2 41.8 0.19 0.35 0.58 0.08 0.16 0.26
35.2 42.0 0.17 0.34 0.59 0.07 0.14 0.22
35.2 42.2 0.16 0.37 0.67 0.07 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
35.4 35.8 0.30 0.62 1.01 0.09 0.18 0.31
35.4 36.0 0.27 0.55 0.92 0.08 0.16 0.28
35.4 36.2 0.24 0.50 0.83 0.08 0.16 0.26
35.4 36.4 0.28 0.58 0.98 0.08 0.18 0.31
354 36.6 0.35 0.72 1.18 0.10 0.22 0.39
35.4 36.8 0.37 0.76 1.22 0.11 0.23 0.41
35.4 37.0 0.38 0.76 1.22 0.11 0.23 0.41
35.4 37.2 0.36 0.74 1.19 0.10 0.23 0.40
35.4 37.4 0.31 0.64 1.05 0.09 0.20 0.36
35.4 37.6 0.26 0.54 0.88 0.08 0.19 0.34
35.4 37.8 0.26 0.60 1.01 0.08 0.20 0.41
35.4 38.0 0.28 0.67 1.14 0.08 0.22 0.47
35.4 38.2 0.30 0.75 1.32 0.08 0.25 0.58
35.4 38.4 0.30 0.86 1.75 0.08 0.30 0.93
354 38.6 0.28 0.74 1.37 0.08 0.25 0.61
35.4 38.8 0.25 0.59 1.01 0.07 0.19 0.40
354 39.0 0.21 0.47 0.79 0.07 0.16 0.29
35.4 39.2 0.17 0.37 0.64 0.06 0.13 0.23
35.4 39.4 0.15 0.32 0.56 0.06 0.13 0.21
354 39.6 0.15 0.31 0.55 0.07 0.13 0.21
35.4 39.8 0.16 0.33 0.57 0.07 0.14 0.23
354 40.0 0.20 0.40 0.67 0.08 0.17 0.28
35.4 40.2 0.26 0.58 1.00 0.10 0.22 0.42
35.4 40.4 0.31 0.80 1.71 0.12 0.32 0.95
354 40.6 0.35 0.67 1.06 0.14 0.31 0.52
35.4 40.8 0.52 0.94 1.39 0.20 0.43 0.71
354 41.0 0.87 1.81 2.76 0.33 0.96 1.67
35.4 41.2 0.63 1.16 1.71 0.22 0.51 0.85
354 41.4 0.35 0.63 0.96 0.14 0.28 0.46
354 41.6 0.23 0.41 0.64 0.10 0.20 0.32
35.4 41.8 0.18 0.35 0.58 0.08 0.16 0.25
354 42.0 0.17 0.35 0.61 0.07 0.14 0.22
35.4 42.2 0.17 0.39 0.70 0.07 0.13 0.23
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
35.6 35.8 0.33 0.66 1.05 0.10 0.20 0.34
35.6 36.0 0.31 0.62 1.01 0.09 0.19 0.32
35.6 36.2 0.28 0.56 0.91 0.09 0.18 0.29
35.6 36.4 0.28 0.55 0.91 0.09 0.18 0.30
35.6 36.6 0.33 0.68 1.11 0.10 0.21 0.37
35.6 36.8 0.37 0.75 1.21 0.11 0.23 0.40
35.6 37.0 0.38 0.76 1.22 0.11 0.23 0.41
35.6 37.2 0.37 0.76 1.22 0.11 0.23 0.41
35.6 37.4 0.34 0.71 1.16 0.10 0.22 0.39
35.6 37.6 0.28 0.57 0.94 0.09 0.19 0.33
35.6 37.8 0.23 0.48 0.78 0.08 0.17 0.30
35.6 38.0 0.23 0.50 0.83 0.07 0.17 0.32
35.6 38.2 0.26 0.58 0.95 0.08 0.19 0.37
35.6 38.4 0.28 0.67 1.13 0.08 0.22 0.46
35.6 38.6 0.29 0.77 1.46 0.08 0.26 0.67
35.6 38.8 0.28 0.75 1.47 0.08 0.24 0.67
35.6 39.0 0.25 0.60 1.02 0.07 0.19 0.38
35.6 39.2 0.19 0.44 0.75 0.07 0.15 0.27
35.6 39.4 0.16 0.33 0.58 0.07 0.13 0.22
35.6 39.6 0.15 0.31 0.55 0.07 0.13 0.21
35.6 39.8 0.16 0.32 0.56 0.07 0.14 0.23
35.6 40.0 0.19 0.37 0.62 0.08 0.16 0.27
35.6 40.2 0.25 0.52 0.87 0.10 0.22 0.38
35.6 40.4 0.32 0.75 1.44 0.13 0.31 0.70
35.6 40.6 0.40 0.76 1.22 0.16 0.35 0.60
35.6 40.8 0.61 1.13 1.68 0.22 0.52 0.86
35.6 41.0 0.89 1.90 2.92 0.34 1.05 1.85
35.6 41.2 0.56 1.02 1.50 0.20 0.44 0.74
35.6 41.4 0.32 0.57 0.86 0.13 0.27 0.43
35.6 41.6 0.22 0.40 0.62 0.10 0.20 0.31
35.6 41.8 0.18 0.34 0.58 0.08 0.15 0.25
35.6 42.0 0.17 0.36 0.64 0.07 0.14 0.23
35.6 42.2 0.17 0.40 0.72 0.07 0.13 0.23
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
35.8 35.8 0.39 0.74 1.16 0.11 0.23 0.39
35.8 36.0 0.37 0.71 1.11 0.11 0.22 0.36
35.8 36.2 0.34 0.66 1.05 0.10 0.21 0.35
35.8 36.4 0.31 0.60 0.95 0.10 0.20 0.33
35.8 36.6 0.32 0.62 1.00 0.10 0.21 0.35
35.8 36.8 0.36 0.72 1.17 0.11 0.23 0.40
35.8 37.0 0.38 0.76 1.22 0.11 0.24 0.41
35.8 37.2 0.38 0.76 1.22 0.11 0.23 0.41
35.8 37.4 0.36 0.74 1.20 0.10 0.23 0.40
35.8 37.6 0.30 0.64 1.07 0.09 0.20 0.35
35.8 37.8 0.23 0.47 0.79 0.08 0.16 0.28
35.8 38.0 0.20 0.42 0.70 0.07 0.15 0.26
35.8 38.2 0.21 0.45 0.74 0.07 0.16 0.28
35.8 38.4 0.23 0.51 0.85 0.07 0.17 0.32
35.8 38.6 0.26 0.60 1.00 0.08 0.20 0.38
35.8 38.8 0.28 0.68 1.22 0.08 0.21 0.49
35.8 39.0 0.26 0.65 1.21 0.08 0.20 0.48
35.8 39.2 0.20 0.47 0.80 0.07 0.15 0.29
35.8 39.4 0.16 0.34 0.58 0.07 0.13 0.22
35.8 39.6 0.15 0.31 0.55 0.07 0.13 0.21
35.8 39.8 0.17 0.32 0.56 0.07 0.14 0.23
35.8 40.0 0.19 0.36 0.59 0.08 0.16 0.27
35.8 40.2 0.25 0.49 0.80 0.10 0.22 0.36
35.8 40.4 0.33 0.71 1.27 0.13 0.30 0.59
35.8 40.6 0.46 0.88 1.39 0.18 0.40 0.69
35.8 40.8 0.73 1.42 2.12 0.27 0.67 1.13
35.8 41.0 0.79 1.54 2.32 0.28 0.73 1.25
35.8 41.2 0.48 0.86 1.27 0.17 0.38 0.62
35.8 41.4 0.28 0.50 0.75 0.12 0.24 0.39
35.8 41.6 0.21 0.38 0.60 0.09 0.19 0.30
35.8 41.8 0.18 0.35 0.59 0.08 0.15 0.24
35.8 42.0 0.17 0.38 0.68 0.07 0.14 0.23
35.8 42.2 0.17 0.40 0.73 0.06 0.13 0.23
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
36.0 35.8 0.45 0.84 1.28 0.13 0.27 0.47
36.0 36.0 0.44 0.81 1.24 0.12 0.27 0.45
36.0 36.2 0.43 0.79 1.21 0.12 0.26 0.44
36.0 36.4 0.40 0.75 1.15 0.12 0.25 0.42
36.0 36.6 0.37 0.69 1.07 0.11 0.24 0.40
36.0 36.8 0.37 0.71 1.12 0.11 0.24 0.40
36.0 37.0 0.38 0.75 1.21 0.11 0.24 0.42
36.0 37.2 0.38 0.76 1.21 0.11 0.24 0.41
36.0 37.4 0.35 0.73 1.18 0.10 0.22 0.39
36.0 37.6 0.29 0.61 1.03 0.09 0.19 0.34
36.0 37.8 0.22 0.47 0.80 0.07 0.16 0.27
36.0 38.0 0.20 0.42 0.73 0.07 0.14 0.25
36.0 38.2 0.19 0.41 0.71 0.07 0.15 0.26
36.0 38.4 0.20 0.42 0.71 0.07 0.15 0.28
36.0 38.6 0.21 0.46 0.76 0.07 0.16 0.29
36.0 38.8 0.23 0.54 0.91 0.07 0.17 0.34
36.0 39.0 0.23 0.58 1.12 0.07 0.18 0.44
36.0 39.2 0.19 0.44 0.78 0.07 0.15 0.29
36.0 39.4 0.16 0.33 0.58 0.07 0.13 0.22
36.0 39.6 0.15 0.31 0.55 0.07 0.14 0.22
36.0 39.8 0.17 0.32 0.56 0.08 0.15 0.23
36.0 40.0 0.19 0.36 0.58 0.09 0.17 0.27
36.0 40.2 0.25 0.47 0.76 0.11 0.22 0.36
36.0 40.4 0.36 0.71 1.19 0.14 0.31 0.56
36.0 40.6 0.54 1.02 1.57 0.20 0.46 0.80
36.0 40.8 0.86 1.81 2.76 0.33 0.98 1.71
36.0 41.0 0.68 1.25 1.84 0.24 0.55 0.93
36.0 41.2 0.40 0.71 1.06 0.15 0.32 0.52
36.0 41.4 0.25 0.45 0.68 0.11 0.22 0.36
36.0 41.6 0.20 0.37 0.59 0.09 0.18 0.28
36.0 41.8 0.18 0.36 0.62 0.07 0.15 0.24
36.0 42.0 0.17 0.40 0.71 0.07 0.14 0.24
36.0 42.2 0.17 0.40 0.72 0.06 0.13 0.23
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
36.2 35.8 0.48 0.99 1.60 0.14 0.35 0.68
36.2 36.0 0.50 1.04 1.63 0.14 0.38 0.70
36.2 36.2 0.51 1.02 1.57 0.15 0.38 0.67
36.2 36.4 0.50 0.97 1.48 0.15 0.36 0.64
36.2 36.6 0.47 0.91 1.38 0.14 0.34 0.59
36.2 36.8 0.44 0.82 1.24 0.13 0.29 0.50
36.2 37.0 0.41 0.78 1.22 0.12 0.27 0.45
36.2 37.2 0.38 0.74 1.19 0.11 0.24 0.42
36.2 37.4 0.32 0.64 1.05 0.10 0.21 0.36
36.2 37.6 0.25 0.51 0.86 0.08 0.17 0.29
36.2 37.8 0.21 0.44 0.76 0.07 0.15 0.26
36.2 38.0 0.19 0.42 0.74 0.07 0.14 0.25
36.2 38.2 0.19 0.43 0.79 0.07 0.15 0.28
36.2 38.4 0.18 0.43 0.85 0.07 0.15 0.33
36.2 38.6 0.18 0.40 0.70 0.07 0.15 0.28
36.2 38.8 0.19 0.42 0.70 0.07 0.15 0.27
36.2 39.0 0.19 0.44 0.78 0.07 0.15 0.29
36.2 39.2 0.17 0.37 0.66 0.07 0.14 0.25
36.2 39.4 0.15 0.32 0.56 0.07 0.13 0.22
36.2 39.6 0.16 0.31 0.55 0.07 0.14 0.22
36.2 39.8 0.17 0.32 0.56 0.08 0.15 0.24
36.2 40.0 0.20 0.37 0.59 0.09 0.18 0.29
36.2 40.2 0.26 0.48 0.75 0.11 0.23 0.38
36.2 40.4 0.39 0.75 1.20 0.15 0.34 0.59
36.2 40.6 0.64 1.21 1.82 0.23 0.55 0.95
36.2 40.8 0.87 1.80 2.75 0.33 0.95 1.66
36.2 41.0 0.57 1.03 1.52 0.20 0.45 0.74
36.2 41.2 0.34 0.60 0.89 0.13 0.28 0.45
36.2 41.4 0.23 0.41 0.63 0.10 0.20 0.33
36.2 41.6 0.19 0.36 0.59 0.08 0.16 0.26
36.2 41.8 0.18 0.37 0.66 0.07 0.14 0.24
36.2 42.0 0.17 0.40 0.73 0.07 0.14 0.24
36.2 42.2 0.16 0.38 0.69 0.06 0.13 0.22
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigi | 50 yilda asilma olasihig:

Boy. En. %50 | %10 | %2 | %50 | %10 | %2
36.4 35.8 0.45 0.94 1.52 0.13 0.33 0.64
36.4 36.0 0.51 1.15 1.87 0.14 0.44 0.86
36.4 36.2 0.56 1.35 2.22 0.16 0.58 1.13
36.4 36.4 0.59 1.47 242 0.17 0.68 1.32
36.4 36.6 0.59 1.47 2.40 0.17 0.68 1.30
36.4 36.8 0.54 1.15 1.80 0.16 0.45 0.83
36.4 37.0 0.48 0.92 1.40 0.14 0.33 0.58
36.4 37.2 0.40 0.77 1.19 0.12 0.27 0.46
36.4 374 0.30 0.58 0.91 0.10 0.20 0.34
36.4 37.6 0.24 0.46 0.76 0.08 0.17 0.28
36.4 37.8 0.21 0.43 0.74 0.07 0.15 0.25
36.4 38.0 0.19 0.42 0.74 0.07 0.14 0.25
36.4 38.2 0.19 0.44 0.79 0.07 0.15 0.28
36.4 38.4 0.18 0.47 1.03 0.07 0.16 0.41
36.4 38.6 0.18 0.44 0.88 0.07 0.15 0.35
36.4 38.8 0.17 0.38 0.66 0.06 0.14 0.27
36.4 39.0 0.17 0.36 0.61 0.07 0.14 0.24
36.4 39.2 0.16 0.33 0.58 0.07 0.13 0.22
36.4 39.4 0.15 0.31 0.55 0.07 0.13 0.22
36.4 39.6 0.16 0.32 0.55 0.07 0.14 0.22
36.4 39.8 0.17 0.33 0.56 0.08 0.16 0.25
36.4 40.0 0.21 0.38 0.60 0.10 0.19 0.31
36.4 40.2 0.28 0.51 0.78 0.12 0.25 0.41
36.4 40.4 0.45 0.84 1.29 0.17 0.39 0.65
36.4 40.6 0.76 1.49 2.26 0.28 0.72 1.24
36.4 40.8 0.78 1.52 2.28 0.28 0.73 1.25
36.4 41.0 0.48 0.86 1.27 0.17 0.38 0.62
36.4 41.2 0.29 0.51 0.77 0.12 0.25 0.40
36.4 41.4 0.22 0.39 0.61 0.10 0.19 0.30
36.4 41.6 0.18 0.35 0.60 0.08 0.16 0.25
36.4 41.8 0.18 0.39 0.69 0.07 0.14 0.24
36.4 42.0 0.17 0.40 0.72 0.07 0.14 0.23
36.4 42.2 0.15 0.35 0.64 0.06 0.12 0.21
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
36.6 35.8 0.33 0.64 1.00 0.10 0.23 0.39
36.6 36.0 0.38 0.74 1.14 0.11 0.26 0.46
36.6 36.2 0.44 0.84 1.28 0.13 0.31 0.53
36.6 36.4 0.48 0.94 1.42 0.14 0.35 0.61
36.6 36.6 0.52 1.05 1.62 0.15 0.40 0.72
36.6 36.8 0.56 1.30 2.11 0.16 0.56 1.06
36.6 37.0 0.55 1.34 2.20 0.16 0.57 1.12
36.6 37.2 0.47 1.00 1.59 0.13 0.37 0.69
36.6 37.4 0.37 0.73 1.13 0.11 0.25 0.44
36.6 37.6 0.28 0.54 0.85 0.09 0.19 0.32
36.6 37.8 0.22 0.44 0.73 0.08 0.16 0.26
36.6 38.0 0.20 0.42 0.74 0.07 0.15 0.25
36.6 38.2 0.19 0.43 0.76 0.07 0.15 0.26
36.6 38.4 0.19 0.47 0.90 0.07 0.16 0.34
36.6 38.6 0.18 0.51 1.25 0.07 0.17 0.57
36.6 38.8 0.17 0.43 0.80 0.07 0.15 0.33
36.6 39.0 0.16 0.36 0.61 0.07 0.14 0.25
36.6 39.2 0.15 0.32 0.56 0.07 0.13 0.22
36.6 39.4 0.15 0.31 0.55 0.07 0.14 0.22
36.6 39.6 0.16 0.32 0.55 0.07 0.14 0.22
36.6 39.8 0.18 0.34 0.57 0.08 0.16 0.26
36.6 40.0 0.22 0.40 0.62 0.10 0.20 0.33
36.6 40.2 0.31 0.56 0.84 0.13 0.27 0.45
36.6 40.4 0.53 0.98 1.46 0.20 0.44 0.74
36.6 40.6 0.86 1.79 2.72 0.33 0.94 1.64
36.6 40.8 0.67 1.22 1.80 0.24 0.54 0.91
36.6 41.0 0.39 0.70 1.05 0.15 0.32 0.52
36.6 41.2 0.26 0.45 0.68 0.11 0.22 0.36
36.6 41.4 0.20 0.37 0.60 0.09 0.18 0.28
36.6 41.6 0.18 0.36 0.63 0.08 0.15 0.24
36.6 41.8 0.17 0.40 0.71 0.07 0.14 0.24
36.6 42.0 0.16 0.38 0.68 0.06 0.13 0.22
36.6 42.2 0.15 0.33 0.60 0.06 0.12 0.20
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
36.8 35.8 0.23 0.43 0.68 0.08 0.16 0.27
36.8 36.0 0.26 0.49 0.76 0.08 0.18 0.30
36.8 36.2 0.30 0.57 0.88 0.09 0.20 0.34
36.8 36.4 0.34 0.66 1.02 0.10 0.23 0.39
36.8 36.6 0.39 0.75 1.14 0.12 0.26 0.45
36.8 36.8 0.44 0.85 1.29 0.13 0.30 0.52
36.8 37.0 0.49 0.98 1.52 0.14 0.36 0.65
36.8 37.2 0.49 1.10 2.08 0.14 0.42 0.92
36.8 37.4 0.45 0.94 1.54 0.13 0.33 0.65
36.8 37.6 0.35 0.69 1.09 0.10 0.23 0.40
36.8 37.8 0.24 0.48 0.77 0.08 0.17 0.28
36.8 38.0 0.20 0.42 0.72 0.07 0.15 0.25
36.8 38.2 0.19 0.43 0.74 0.07 0.14 0.25
36.8 38.4 0.19 0.46 0.80 0.07 0.15 0.30
36.8 38.6 0.19 0.53 1.18 0.07 0.18 0.51
36.8 38.8 0.18 0.51 1.13 0.07 0.18 0.49
36.8 39.0 0.16 0.39 0.70 0.07 0.15 0.29
36.8 39.2 0.16 0.33 0.58 0.07 0.14 0.23
36.8 39.4 0.16 0.32 0.55 0.07 0.14 0.22
36.8 39.6 0.17 0.32 0.55 0.08 0.15 0.23
36.8 39.8 0.19 0.35 0.58 0.09 0.18 0.28
36.8 40.0 0.24 0.43 0.66 0.11 0.22 0.35
36.8 40.2 0.36 0.65 0.97 0.15 0.31 0.52
36.8 40.4 0.63 1.19 1.77 0.23 0.54 0.91
36.8 40.6 0.87 1.82 2.77 0.33 0.97 1.70
36.8 40.8 0.56 1.01 1.50 0.20 0.44 0.73
36.8 41.0 0.33 0.59 0.87 0.13 0.27 0.44
36.8 41.2 0.23 0.41 0.63 0.10 0.20 0.33
36.8 41.4 0.19 0.36 0.59 0.08 0.16 0.26
36.8 41.6 0.18 0.37 0.66 0.07 0.15 0.24
36.8 41.8 0.17 0.39 0.71 0.07 0.14 0.24
36.8 42.0 0.15 0.35 0.63 0.06 0.12 0.21
36.8 42.2 0.14 0.32 0.57 0.06 0.11 0.19
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
37.0 35.8 0.18 0.34 0.56 0.06 0.13 0.22
37.0 36.0 0.19 0.36 0.58 0.07 0.14 0.23
37.0 36.2 0.21 0.39 0.62 0.07 0.15 0.25
37.0 36.4 0.23 0.44 0.69 0.08 0.17 0.28
37.0 36.6 0.27 0.51 0.80 0.09 0.18 0.31
37.0 36.8 0.31 0.60 0.93 0.10 0.21 0.35
37.0 37.0 0.37 0.71 1.09 0.11 0.24 0.41
37.0 37.2 0.43 0.83 1.26 0.12 0.32 0.48
37.0 37.4 0.47 1.10 2.08 0.13 0.50 1.01
37.0 37.6 0.41 0.83 1.32 0.11 0.27 0.51
37.0 37.8 0.28 0.56 0.88 0.09 0.19 0.33
37.0 38.0 0.21 0.42 0.69 0.07 0.15 0.26
37.0 38.2 0.19 0.42 0.73 0.07 0.15 0.25
37.0 38.4 0.19 0.44 0.76 0.07 0.15 0.27
37.0 38.6 0.19 0.50 0.92 0.07 0.17 0.36
37.0 38.8 0.19 0.58 1.38 0.07 0.20 0.65
37.0 39.0 0.17 0.45 0.83 0.07 0.17 0.34
37.0 39.2 0.16 0.35 0.61 0.07 0.15 0.25
37.0 39.4 0.16 0.32 0.56 0.07 0.14 0.23
37.0 39.6 0.17 0.33 0.56 0.08 0.15 0.24
37.0 39.8 0.20 0.37 0.59 0.09 0.19 0.30
37.0 40.0 0.26 0.47 0.71 0.11 0.24 0.38
37.0 40.2 0.42 0.78 1.15 0.16 0.36 0.60
37.0 40.4 0.76 1.51 2.28 0.27 0.72 1.23
37.0 40.6 0.77 1.46 2.18 0.27 0.68 1.16
37.0 40.8 0.47 0.84 1.25 0.17 0.37 0.60
37.0 41.0 0.29 0.50 0.75 0.12 0.24 0.39
37.0 41.2 0.21 0.38 0.61 0.10 0.19 0.30
37.0 41.4 0.18 0.35 0.59 0.08 0.15 0.25
37.0 41.6 0.17 0.38 0.68 0.07 0.14 0.24
37.0 41.8 0.16 0.37 0.67 0.07 0.13 0.22
37.0 42.0 0.15 0.33 0.59 0.06 0.12 0.20
37.0 42.2 0.14 0.31 0.56 0.06 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
37.2 35.8 0.15 0.31 0.54 0.06 0.11 0.19
37.2 36.0 0.16 0.32 0.55 0.06 0.12 0.20
37.2 36.2 0.17 0.33 0.56 0.06 0.12 0.21
37.2 36.4 0.18 0.34 0.57 0.07 0.13 0.22
37.2 36.6 0.20 0.37 0.60 0.07 0.14 0.24
37.2 36.8 0.22 0.41 0.65 0.08 0.16 0.26
37.2 37.0 0.27 0.50 0.79 0.09 0.18 0.30
37.2 37.2 0.36 0.69 1.08 0.11 0.22 0.37
37.2 37.4 0.45 0.94 1.54 0.12 0.32 0.60
37.2 37.6 0.45 0.98 1.68 0.12 0.34 0.74
37.2 37.8 0.34 0.67 1.05 0.10 0.23 0.40
37.2 38.0 0.23 0.44 0.71 0.08 0.16 0.28
37.2 38.2 0.20 0.40 0.70 0.07 0.15 0.25
37.2 38.4 0.19 0.43 0.74 0.07 0.15 0.26
37.2 38.6 0.19 0.47 0.82 0.07 0.16 0.32
37.2 38.8 0.19 0.57 1.27 0.07 0.20 0.57
37.2 39.0 0.18 0.52 1.06 0.07 0.19 0.44
37.2 39.2 0.17 0.39 0.68 0.07 0.16 0.28
37.2 39.4 0.17 0.34 0.57 0.08 0.15 0.24
37.2 39.6 0.18 0.34 0.56 0.08 0.16 0.26
37.2 39.8 0.21 0.39 0.60 0.10 0.20 0.32
37.2 40.0 0.29 0.52 0.78 0.12 0.26 0.42
37.2 40.2 0.50 0.92 1.36 0.19 0.42 0.70
37.2 40.4 0.87 1.86 2.86 0.33 1.02 1.79
37.2 40.6 0.66 1.20 1.77 0.23 0.53 0.89
37.2 40.8 0.39 0.70 1.04 0.15 0.31 0.51
37.2 41.0 0.25 0.44 0.67 0.11 0.22 0.35
37.2 41.2 0.20 0.37 0.59 0.09 0.18 0.28
37.2 41.4 0.18 0.35 0.61 0.08 0.15 0.24
37.2 41.6 0.17 0.38 0.69 0.07 0.14 0.23
37.2 41.8 0.16 0.35 0.63 0.06 0.13 0.21
37.2 42.0 0.14 0.32 0.57 0.06 0.12 0.19
37.2 42.2 0.14 0.31 0.56 0.05 0.11 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
37.4 35.8 0.14 0.30 0.54 0.05 0.10 0.17
37.4 36.0 0.14 0.30 0.54 0.05 0.11 0.18
37.4 36.2 0.15 0.30 0.54 0.06 0.11 0.18
37.4 36.4 0.15 0.31 0.54 0.06 0.11 0.18
37.4 36.6 0.16 0.32 0.55 0.06 0.12 0.20
37.4 36.8 0.18 0.34 0.56 0.07 0.13 0.21
37.4 37.0 0.21 0.39 0.62 0.07 0.15 0.24
37.4 37.2 0.29 0.56 0.89 0.09 0.19 0.31
37.4 37.4 0.41 0.79 1.22 0.11 0.25 0.44
37.4 37.6 0.47 1.08 2.08 0.13 0.50 1.01
37.4 37.8 0.40 0.84 1.33 0.11 0.29 0.54
37.4 38.0 0.27 0.53 0.84 0.09 0.19 0.34
37.4 38.2 0.20 0.40 0.67 0.07 0.16 0.26
37.4 38.4 0.19 0.41 0.72 0.07 0.15 0.25
37.4 38.6 0.19 0.45 0.77 0.07 0.16 0.29
37.4 38.8 0.20 0.53 1.00 0.07 0.19 0.41
37.4 39.0 0.19 0.59 1.40 0.07 0.21 0.68
37.4 39.2 0.18 0.44 0.79 0.08 0.17 0.33
37.4 39.4 0.18 0.35 0.60 0.08 0.16 0.26
37.4 39.6 0.19 0.35 0.57 0.09 0.17 0.27
37.4 39.8 0.23 0.41 0.63 0.10 0.21 0.34
37.4 40.0 0.33 0.59 0.88 0.13 0.29 0.47
37.4 40.2 0.59 1.09 1.62 0.21 0.49 0.83
37.4 40.4 0.89 1.92 2.95 0.34 1.07 1.89
37.4 40.6 0.58 1.03 1.52 0.20 0.45 0.74
37.4 40.8 0.34 0.59 0.89 0.13 0.28 0.44
37.4 41.0 0.23 0.40 0.62 0.10 0.20 0.33
37.4 41.2 0.19 0.35 0.58 0.08 0.16 0.26
37.4 41.4 0.17 0.36 0.63 0.07 0.14 0.23
37.4 41.6 0.17 0.38 0.69 0.07 0.14 0.23
37.4 41.8 0.15 0.34 0.61 0.06 0.12 0.20
37.4 42.0 0.14 0.31 0.56 0.06 0.11 0.19
37.4 42.2 0.13 0.30 0.56 0.05 0.10 0.17
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
37.6 35.8 0.13 0.29 0.54 0.05 0.10 0.16
37.6 36.0 0.14 0.29 0.54 0.05 0.10 0.17
37.6 36.2 0.14 0.30 0.54 0.05 0.10 0.17
37.6 36.4 0.14 0.30 0.54 0.05 0.10 0.17
37.6 36.6 0.15 0.30 0.54 0.06 0.11 0.18
37.6 36.8 0.16 0.31 0.54 0.06 0.11 0.19
37.6 37.0 0.18 0.34 0.57 0.06 0.13 0.21
37.6 37.2 0.23 0.45 0.72 0.08 0.16 0.26
37.6 37.4 0.35 0.69 1.08 0.10 0.22 0.38
37.6 37.6 0.46 0.94 1.48 0.12 0.32 0.60
37.6 37.8 0.46 1.10 1.90 0.13 0.42 0.92
37.6 38.0 0.32 0.67 1.06 0.10 0.24 0.44
37.6 38.2 0.22 0.43 0.69 0.08 0.17 0.29
37.6 38.4 0.19 0.39 0.67 0.07 0.15 0.25
37.6 38.6 0.19 0.43 0.74 0.07 0.16 0.27
37.6 38.8 0.20 0.49 0.86 0.08 0.18 0.34
37.6 39.0 0.19 0.62 1.37 0.08 0.21 0.64
37.6 39.2 0.19 0.50 0.96 0.08 0.19 0.40
37.6 39.4 0.19 0.38 0.65 0.08 0.17 0.28
37.6 39.6 0.20 0.37 0.59 0.09 0.18 0.29
37.6 39.8 0.25 0.44 0.67 0.11 0.22 0.36
37.6 40.0 0.38 0.69 1.02 0.15 0.33 0.53
37.6 40.2 0.69 1.32 1.97 0.25 0.61 1.03
37.6 40.4 0.81 1.61 243 0.29 0.78 1.35
37.6 40.6 0.50 0.89 1.32 0.18 0.39 0.64
37.6 40.8 0.29 0.52 0.78 0.12 0.25 0.40
37.6 41.0 0.21 0.38 0.60 0.10 0.19 0.30
37.6 41.2 0.18 0.34 0.58 0.08 0.15 0.25
37.6 41.4 0.17 0.37 0.65 0.07 0.14 0.23
37.6 41.6 0.16 0.37 0.68 0.07 0.13 0.23
37.6 41.8 0.15 0.33 0.59 0.06 0.12 0.20
37.6 42.0 0.14 0.31 0.56 0.06 0.11 0.18
37.6 42.2 0.13 0.30 0.56 0.05 0.10 0.17
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
37.8 35.8 0.13 0.29 0.54 0.05 0.09 0.16
37.8 36.0 0.13 0.29 0.54 0.05 0.09 0.16
37.8 36.2 0.13 0.29 0.54 0.05 0.09 0.16
37.8 36.4 0.13 0.29 0.54 0.05 0.10 0.16
37.8 36.6 0.14 0.30 0.54 0.05 0.10 0.17
37.8 36.8 0.15 0.30 0.54 0.06 0.11 0.18
37.8 37.0 0.16 0.32 0.55 0.06 0.12 0.19
37.8 37.2 0.20 0.38 0.62 0.07 0.14 0.23
37.8 37.4 0.29 0.56 0.89 0.09 0.18 0.31
37.8 37.6 0.41 0.79 1.22 0.11 0.26 0.45
37.8 37.8 0.48 1.12 1.89 0.13 0.43 0.92
37.8 38.0 0.39 0.85 1.37 0.11 0.30 0.58
37.8 38.2 0.25 0.49 0.78 0.08 0.19 0.33
37.8 38.4 0.20 0.38 0.63 0.07 0.15 0.25
37.8 38.6 0.19 0.41 0.71 0.07 0.15 0.26
37.8 38.8 0.20 0.46 0.79 0.08 0.17 0.31
37.8 39.0 0.20 0.55 1.09 0.08 0.20 0.46
37.8 39.2 0.20 0.57 1.25 0.08 0.21 0.57
37.8 39.4 0.20 0.43 0.75 0.09 0.18 0.33
37.8 39.6 0.22 0.39 0.62 0.10 0.20 0.32
37.8 39.8 0.28 0.49 0.73 0.12 0.24 0.39
37.8 40.0 0.45 0.81 1.21 0.17 0.37 0.62
37.8 40.2 0.79 1.59 240 0.29 0.79 1.37
37.8 40.4 0.72 1.36 2.02 0.25 0.62 1.04
37.8 40.6 0.42 0.76 1.13 0.16 0.34 0.55
37.8 40.8 0.26 0.46 0.70 0.11 0.23 0.37
37.8 41.0 0.20 0.37 0.59 0.09 0.18 0.29
37.8 41.2 0.18 0.34 0.59 0.08 0.15 0.24
37.8 41.4 0.17 0.38 0.68 0.07 0.14 0.23
37.8 41.6 0.16 0.37 0.67 0.06 0.13 0.22
37.8 41.8 0.15 0.32 0.58 0.06 0.12 0.20
37.8 42.0 0.14 0.31 0.56 0.05 0.11 0.18
37.8 42.2 0.13 0.30 0.56 0.05 0.10 0.17
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
38.0 35.8 0.12 0.29 0.53 0.04 0.08 0.15
38.0 36.0 0.13 0.29 0.53 0.04 0.09 0.15
38.0 36.2 0.13 0.29 0.53 0.05 0.09 0.16
38.0 36.4 0.13 0.29 0.53 0.05 0.09 0.16
38.0 36.6 0.13 0.29 0.54 0.05 0.10 0.16
38.0 36.8 0.14 0.30 0.54 0.05 0.10 0.17
38.0 37.0 0.15 0.31 0.54 0.06 0.11 0.18
38.0 37.2 0.18 0.34 0.57 0.06 0.13 0.21
38.0 37.4 0.23 0.44 0.71 0.08 0.16 0.26
38.0 37.6 0.35 0.69 1.07 0.10 0.22 0.38
38.0 37.8 0.47 0.96 1.52 0.13 0.34 0.64
38.0 38.0 0.45 1.04 1.74 0.12 0.40 0.81
38.0 38.2 0.29 0.59 0.92 0.09 0.22 0.39
38.0 38.4 0.21 0.39 0.63 0.08 0.16 0.27
38.0 38.6 0.19 0.39 0.67 0.08 0.15 0.25
38.0 38.8 0.19 0.43 0.75 0.08 0.16 0.28
38.0 39.0 0.20 0.50 0.89 0.08 0.19 0.37
38.0 39.2 0.21 0.62 1.40 0.08 0.22 0.67
38.0 39.4 0.21 0.49 0.90 0.09 0.20 0.39
38.0 39.6 0.23 0.43 0.67 0.11 0.21 0.35
38.0 39.8 0.31 0.55 0.82 0.13 0.27 0.43
38.0 40.0 0.53 0.96 1.42 0.19 0.43 0.72
38.0 40.2 0.86 1.82 2.78 0.32 0.98 1.72
38.0 40.4 0.61 1.13 1.67 0.22 0.50 0.84
38.0 40.6 0.35 0.63 0.94 0.14 0.30 0.48
38.0 40.8 0.24 0.42 0.64 0.10 0.21 0.34
38.0 41.0 0.19 0.35 0.57 0.09 0.17 0.27
38.0 41.2 0.17 0.35 0.60 0.07 0.14 0.23
38.0 41.4 0.17 0.38 0.70 0.07 0.14 0.23
38.0 41.6 0.16 0.36 0.66 0.06 0.12 0.22
38.0 41.8 0.14 0.32 0.57 0.06 0.11 0.19
38.0 42.0 0.13 0.31 0.56 0.05 0.10 0.17
38.0 42.2 0.13 0.30 0.56 0.05 0.10 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
38.2 35.8 0.12 0.29 0.53 0.04 0.08 0.15
38.2 36.0 0.12 0.29 0.53 0.04 0.08 0.15
38.2 36.2 0.12 0.29 0.53 0.04 0.09 0.15
38.2 36.4 0.13 0.29 0.53 0.05 0.09 0.15
38.2 36.6 0.13 0.29 0.54 0.05 0.09 0.16
38.2 36.8 0.13 0.29 0.54 0.05 0.10 0.17
38.2 37.0 0.14 0.30 0.54 0.05 0.10 0.17
38.2 37.2 0.16 0.32 0.55 0.06 0.11 0.19
38.2 37.4 0.20 0.38 0.61 0.07 0.14 0.23
38.2 37.6 0.29 0.56 0.89 0.09 0.19 0.33
38.2 37.8 0.43 0.85 1.32 0.12 0.30 0.53
38.2 38.0 0.48 1.20 2.08 0.13 0.50 1.08
38.2 38.2 0.34 0.70 1.10 0.10 0.26 0.46
38.2 38.4 0.22 0.43 0.68 0.08 0.17 0.29
38.2 38.6 0.19 0.37 0.63 0.08 0.15 0.25
38.2 38.8 0.19 0.41 0.72 0.08 0.16 0.27
38.2 39.0 0.20 0.46 0.80 0.08 0.18 0.32
38.2 39.2 0.21 0.56 1.16 0.09 0.21 0.51
38.2 39.4 0.22 0.55 1.17 0.10 0.23 0.52
38.2 39.6 0.26 0.48 0.75 0.11 0.23 0.38
38.2 39.8 0.36 0.64 0.95 0.14 0.30 0.49
38.2 40.0 0.62 1.14 1.69 0.22 0.51 0.86
38.2 40.2 0.85 1.80 2.74 0.32 0.95 1.67
38.2 40.4 0.52 0.95 1.41 0.19 0.43 0.71
38.2 40.6 0.31 0.54 0.81 0.13 0.26 0.43
38.2 40.8 0.22 0.39 0.61 0.10 0.20 0.32
38.2 41.0 0.18 0.34 0.57 0.08 0.16 0.25
38.2 41.2 0.17 0.35 0.61 0.07 0.14 0.23
38.2 41.4 0.16 0.38 0.70 0.07 0.14 0.23
38.2 41.6 0.15 0.35 0.64 0.06 0.12 0.21
38.2 41.8 0.14 0.31 0.57 0.06 0.11 0.19
38.2 42.0 0.13 0.30 0.56 0.05 0.10 0.17
38.2 42.2 0.13 0.30 0.56 0.05 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
38.4 35.8 0.12 0.29 0.53 0.04 0.08 0.15
38.4 36.0 0.12 0.29 0.53 0.04 0.08 0.15
38.4 36.2 0.12 0.29 0.53 0.04 0.08 0.15
38.4 36.4 0.12 0.29 0.53 0.04 0.09 0.15
38.4 36.6 0.13 0.29 0.53 0.05 0.09 0.15
38.4 36.8 0.13 0.29 0.54 0.05 0.09 0.16
38.4 37.0 0.14 0.30 0.54 0.05 0.10 0.17
38.4 37.2 0.15 0.31 0.55 0.06 0.11 0.18
38.4 37.4 0.18 0.34 0.57 0.06 0.13 0.21
38.4 37.6 0.24 0.46 0.74 0.08 0.17 0.29
38.4 37.8 0.37 0.74 1.15 0.11 0.26 0.46
38.4 38.0 0.49 1.17 2.00 0.13 0.48 1.01
38.4 38.2 0.40 0.83 1.31 0.12 0.30 0.56
38.4 38.4 0.26 0.50 0.78 0.09 0.19 0.33
38.4 38.6 0.20 0.38 0.62 0.08 0.16 0.26
38.4 38.8 0.19 0.39 0.68 0.08 0.16 0.26
38.4 39.0 0.20 0.44 0.76 0.08 0.17 0.29
38.4 39.2 0.22 0.51 0.92 0.09 0.20 0.38
38.4 39.4 0.24 0.59 1.42 0.11 0.26 0.69
38.4 39.6 0.29 0.54 0.86 0.12 0.26 0.43
38.4 39.8 0.43 0.77 1.14 0.16 0.35 0.58
38.4 40.0 0.73 1.39 2.07 0.26 0.64 1.09
38.4 40.2 0.78 1.56 2.35 0.28 0.77 1.33
38.4 40.4 0.45 0.81 1.20 0.17 0.37 0.61
38.4 40.6 0.27 0.48 0.73 0.12 0.24 0.39
38.4 40.8 0.21 0.37 0.59 0.09 0.19 0.30
38.4 41.0 0.17 0.33 0.56 0.08 0.15 0.24
38.4 41.2 0.17 0.35 0.62 0.07 0.14 0.22
38.4 41.4 0.16 0.38 0.70 0.07 0.13 0.23
38.4 41.6 0.15 0.35 0.62 0.06 0.12 0.20
38.4 41.8 0.14 0.31 0.56 0.06 0.11 0.18
38.4 42.0 0.13 0.30 0.56 0.05 0.10 0.17
38.4 42.2 0.13 0.30 0.56 0.05 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
38.6 35.8 0.12 0.29 0.53 0.04 0.08 0.14
38.6 36.0 0.12 0.29 0.53 0.04 0.08 0.15
38.6 36.2 0.12 0.29 0.53 0.04 0.08 0.15
38.6 36.4 0.12 0.29 0.53 0.04 0.08 0.15
38.6 36.6 0.12 0.29 0.53 0.04 0.09 0.15
38.6 36.8 0.13 0.29 0.54 0.05 0.09 0.16
38.6 37.0 0.13 0.29 0.54 0.05 0.10 0.17
38.6 37.2 0.14 0.30 0.55 0.05 0.11 0.18
38.6 37.4 0.16 0.33 0.56 0.06 0.12 0.20
38.6 37.6 0.21 0.40 0.64 0.07 0.15 0.26
38.6 37.8 0.31 0.62 0.97 0.09 0.22 0.39
38.6 38.0 0.46 1.01 1.64 0.13 0.37 0.73
38.6 38.2 0.46 1.03 1.70 0.13 0.40 0.79
38.6 38.4 0.31 0.62 0.97 0.10 0.23 0.41
38.6 38.6 0.21 0.41 0.65 0.08 0.17 0.29
38.6 38.8 0.19 0.38 0.65 0.08 0.16 0.26
38.6 39.0 0.20 0.42 0.73 0.08 0.17 0.28
38.6 39.2 0.22 0.48 0.83 0.10 0.20 0.34
38.6 39.4 0.25 0.58 1.30 0.11 0.26 0.61
38.6 39.6 0.33 0.62 1.00 0.13 0.29 0.49
38.6 39.8 0.52 0.94 1.39 0.19 0.42 0.70
38.6 40.0 0.85 1.74 2.65 0.31 0.90 1.56
38.6 40.2 0.68 1.26 1.88 0.24 0.57 0.96
38.6 40.4 0.38 0.69 1.03 0.15 0.32 0.52
38.6 40.6 0.25 0.44 0.67 0.11 0.22 0.36
38.6 40.8 0.19 0.36 0.58 0.09 0.17 0.28
38.6 41.0 0.17 0.33 0.56 0.07 0.14 0.23
38.6 41.2 0.16 0.35 0.62 0.07 0.14 0.22
38.6 41.4 0.16 0.38 0.70 0.06 0.13 0.22
38.6 41.6 0.15 0.34 0.62 0.06 0.12 0.20
38.6 41.8 0.14 0.31 0.56 0.05 0.11 0.18
38.6 42.0 0.13 0.30 0.56 0.05 0.10 0.17
38.6 42.2 0.13 0.30 0.56 0.05 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
38.8 35.8 0.12 0.29 0.53 0.04 0.08 0.14
38.8 36.0 0.12 0.29 0.53 0.04 0.08 0.14
38.8 36.2 0.12 0.29 0.53 0.04 0.08 0.15
38.8 36.4 0.12 0.29 0.53 0.04 0.08 0.15
38.8 36.6 0.12 0.29 0.53 0.04 0.09 0.15
38.8 36.8 0.13 0.29 0.53 0.05 0.09 0.16
38.8 37.0 0.13 0.29 0.54 0.05 0.09 0.16
38.8 37.2 0.14 0.30 0.55 0.05 0.10 0.17
38.8 37.4 0.15 0.32 0.55 0.06 0.11 0.19
38.8 37.6 0.19 0.36 0.59 0.07 0.14 0.23
38.8 37.8 0.26 0.50 0.79 0.08 0.19 0.32
38.8 38.0 0.40 0.82 1.29 0.11 0.29 0.54
38.8 38.2 0.49 1.19 2.01 0.14 0.48 1.01
38.8 38.4 0.37 0.79 1.26 0.11 0.29 0.54
38.8 38.6 0.24 0.47 0.74 0.09 0.19 0.33
38.8 38.8 0.20 0.38 0.63 0.08 0.17 0.27
38.8 39.0 0.20 0.41 0.71 0.09 0.17 0.28
38.8 39.2 0.23 0.46 0.78 0.10 0.20 0.33
38.8 39.4 0.27 0.56 1.05 0.12 0.26 0.47
38.8 39.6 0.38 0.72 1.16 0.15 0.33 0.57
38.8 39.8 0.63 1.17 1.73 0.23 0.53 0.88
38.8 40.0 0.89 1.88 2.88 0.34 1.03 1.80
38.8 40.2 0.57 1.03 1.52 0.20 0.45 0.75
38.8 40.4 0.33 0.59 0.88 0.13 0.27 0.45
38.8 40.6 0.23 0.41 0.63 0.10 0.20 0.33
38.8 40.8 0.18 0.34 0.57 0.08 0.16 0.26
38.8 41.0 0.16 0.32 0.56 0.07 0.14 0.22
38.8 41.2 0.16 0.35 0.63 0.07 0.13 0.22
38.8 41.4 0.16 0.38 0.70 0.06 0.13 0.22
38.8 41.6 0.15 0.34 0.62 0.06 0.12 0.20
38.8 41.8 0.14 0.31 0.56 0.05 0.10 0.17
38.8 42.0 0.13 0.30 0.56 0.05 0.10 0.16
38.8 42.2 0.13 0.30 0.56 0.05 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
39.0 35.8 0.12 0.29 0.53 0.04 0.08 0.14
39.0 36.0 0.12 0.29 0.53 0.04 0.08 0.14
39.0 36.2 0.12 0.29 0.53 0.04 0.08 0.14
39.0 36.4 0.12 0.29 0.53 0.04 0.08 0.15
39.0 36.6 0.12 0.29 0.53 0.04 0.08 0.15
39.0 36.8 0.12 0.29 0.53 0.04 0.09 0.15
39.0 37.0 0.13 0.29 0.54 0.05 0.09 0.16
39.0 37.2 0.14 0.30 0.55 0.05 0.10 0.17
39.0 37.4 0.15 0.31 0.55 0.06 0.11 0.18
39.0 37.6 0.17 0.34 0.57 0.06 0.13 0.22
39.0 37.8 0.22 0.42 0.68 0.08 0.16 0.28
39.0 38.0 0.33 0.66 1.04 0.10 0.24 0.42
39.0 38.2 0.46 1.04 1.70 0.13 0.39 0.76
39.0 38.4 0.43 1.01 1.67 0.13 0.38 0.76
39.0 38.6 0.28 0.56 0.89 0.10 0.22 0.39
39.0 38.8 0.21 0.40 0.64 0.09 0.18 0.29
39.0 39.0 0.21 0.40 0.68 0.09 0.18 0.28
39.0 39.2 0.24 0.46 0.76 0.10 0.21 0.34
39.0 39.4 0.30 0.57 0.92 0.12 0.26 0.44
39.0 39.6 0.46 0.86 1.35 0.17 0.39 0.68
39.0 39.8 0.76 1.50 2.26 0.28 0.72 1.23
39.0 40.0 0.77 1.48 2.22 0.27 0.69 1.17
39.0 40.2 0.47 0.85 1.26 0.17 0.37 0.61
39.0 40.4 0.28 0.50 0.75 0.12 0.24 0.39
39.0 40.6 0.21 0.38 0.60 0.09 0.19 0.30
39.0 40.8 0.17 0.33 0.56 0.08 0.15 0.24
39.0 41.0 0.16 0.32 0.56 0.07 0.14 0.22
39.0 41.2 0.16 0.35 0.63 0.06 0.13 0.22
39.0 41.4 0.16 0.39 0.71 0.06 0.13 0.22
39.0 41.6 0.15 0.34 0.62 0.06 0.11 0.20
39.0 41.8 0.14 0.31 0.56 0.05 0.10 0.17
39.0 42.0 0.13 0.30 0.56 0.05 0.09 0.16
39.0 42.2 0.13 0.30 0.56 0.05 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
39.2 35.8 0.12 0.29 0.53 0.04 0.08 0.14
39.2 36.0 0.12 0.29 0.53 0.04 0.08 0.14
39.2 36.2 0.12 0.29 0.53 0.04 0.08 0.14
39.2 36.4 0.12 0.29 0.53 0.04 0.08 0.15
39.2 36.6 0.12 0.29 0.53 0.04 0.08 0.15
39.2 36.8 0.12 0.29 0.53 0.04 0.09 0.15
39.2 37.0 0.13 0.29 0.54 0.05 0.09 0.16
39.2 37.2 0.13 0.30 0.55 0.05 0.10 0.17
39.2 37.4 0.14 0.30 0.55 0.05 0.11 0.18
39.2 37.6 0.16 0.32 0.56 0.06 0.12 0.20
39.2 37.8 0.19 0.38 0.61 0.07 0.15 0.25
39.2 38.0 0.27 0.54 0.86 0.09 0.20 0.35
39.2 38.2 0.41 0.87 1.41 0.12 0.32 0.59
39.2 38.4 0.47 1.19 2.06 0.14 0.49 1.06
39.2 38.6 0.33 0.70 1.11 0.11 0.27 0.48
39.2 38.8 0.23 0.44 0.69 0.09 0.19 0.32
39.2 39.0 0.22 0.40 0.65 0.10 0.19 0.29
39.2 39.2 0.25 0.47 0.75 0.11 0.22 0.35
39.2 39.4 0.33 0.61 0.93 0.14 0.29 0.47
39.2 39.6 0.55 1.03 1.55 0.20 0.47 0.79
39.2 39.8 0.88 1.88 2.88 0.33 1.03 1.82
39.2 40.0 0.65 1.18 1.73 0.23 0.52 0.87
39.2 40.2 0.39 0.69 1.03 0.15 0.31 0.51
39.2 40.4 0.25 0.44 0.67 0.11 0.22 0.35
39.2 40.6 0.20 0.36 0.58 0.09 0.17 0.28
39.2 40.8 0.17 0.32 0.55 0.07 0.14 0.23
39.2 41.0 0.16 0.32 0.56 0.07 0.13 0.21
39.2 41.2 0.16 0.35 0.63 0.06 0.13 0.21
39.2 41.4 0.16 0.39 0.71 0.06 0.12 0.22
39.2 41.6 0.15 0.35 0.63 0.06 0.11 0.20
39.2 41.8 0.14 0.31 0.56 0.05 0.10 0.17
39.2 42.0 0.13 0.30 0.56 0.05 0.09 0.16
39.2 42.2 0.13 0.30 0.56 0.04 0.09 0.16
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Kisa Periyod i¢in

1.0 sn Periyodu icin

Koordinat Spektral ivme (g) - Ss Spektral Ivme (g) - S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | % 10 % 2 % 50 | % 10 % 2
39.4 35.8 0.12 0.29 0.53 0.04 0.08 0.14
39.4 36.0 0.12 0.29 0.53 0.04 0.08 0.14
39.4 36.2 0.12 0.29 0.53 0.04 0.08 0.14
39.4 36.4 0.12 0.29 0.53 0.04 0.08 0.15
39.4 36.6 0.12 0.29 0.53 0.04 0.08 0.15
39.4 36.8 0.12 0.29 0.53 0.04 0.08 0.15
39.4 37.0 0.13 0.29 0.54 0.05 0.09 0.15
39.4 37.2 0.13 0.30 0.54 0.05 0.10 0.16
39.4 37.4 0.14 0.30 0.55 0.05 0.10 0.18
39.4 37.6 0.15 0.31 0.55 0.06 0.11 0.19
39.4 37.8 0.18 0.35 0.58 0.07 0.14 0.23
39.4 38.0 0.24 0.47 0.76 0.08 0.18 0.31
39.4 38.2 0.35 0.75 1.27 0.11 0.28 0.52
39.4 38.4 0.47 1.10 1.84 0.14 0.43 0.88
39.4 38.6 0.39 0.88 1.43 0.12 0.33 0.63
39.4 38.8 0.26 0.51 0.80 0.10 0.22 0.37
39.4 39.0 0.23 0.41 0.65 0.10 0.20 0.32
39.4 39.2 0.27 0.49 0.76 0.12 0.24 0.38
39.4 39.4 0.39 0.70 1.05 0.15 0.33 0.54
39.4 39.6 0.67 1.27 1.88 0.24 0.58 0.98
39.4 39.8 0.85 1.72 2.61 0.31 0.88 1.53
39.4 40.0 0.54 0.97 1.44 0.19 0.42 0.69
39.4 40.2 0.32 0.57 0.85 0.13 0.27 0.43
39.4 40.4 0.23 0.40 0.62 0.10 0.20 0.32
39.4 40.6 0.18 0.34 0.57 0.08 0.16 0.26
39.4 40.8 0.16 0.32 0.55 0.07 0.14 0.22
39.4 41.0 0.15 0.31 0.56 0.07 0.13 0.21
39.4 41.2 0.15 0.35 0.63 0.06 0.12 0.21
39.4 41.4 0.16 0.39 0.71 0.06 0.12 0.22
39.4 41.6 0.15 0.35 0.63 0.05 0.11 0.19
39.4 41.8 0.14 0.31 0.57 0.05 0.10 0.17
39.4 42.0 0.13 0.30 0.56 0.05 0.09 0.16
39.4 42.2 0.13 0.30 0.56 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
39.6 35.8 0.12 0.29 0.53 0.04 0.08 0.14
39.6 36.0 0.12 0.29 0.53 0.04 0.08 0.14
39.6 36.2 0.12 0.29 0.53 0.04 0.08 0.14
39.6 36.4 0.12 0.29 0.53 0.04 0.08 0.14
39.6 36.6 0.12 0.29 0.53 0.04 0.08 0.15
39.6 36.8 0.12 0.29 0.53 0.04 0.08 0.15
39.6 37.0 0.12 0.29 0.54 0.04 0.09 0.15
39.6 37.2 0.13 0.29 0.54 0.05 0.09 0.16
39.6 37.4 0.14 0.30 0.55 0.05 0.10 0.17
39.6 37.6 0.15 0.31 0.55 0.06 0.11 0.19
39.6 37.8 0.17 0.33 0.57 0.06 0.13 0.21
39.6 38.0 0.21 0.42 0.68 0.08 0.16 0.28
39.6 38.2 0.30 0.64 1.11 0.10 0.24 0.44
39.6 38.4 0.44 0.92 1.44 0.13 0.33 0.61
39.6 38.6 0.45 1.12 1.94 0.13 0.46 0.98
39.6 38.8 0.31 0.63 1.00 0.11 0.25 0.45
39.6 39.0 0.25 0.44 0.68 0.11 0.22 0.35
39.6 39.2 0.29 0.52 0.79 0.13 0.26 0.41
39.6 39.4 0.46 0.85 1.26 0.18 0.39 0.64
39.6 39.6 0.80 1.63 2.48 0.29 0.82 1.42
39.6 39.8 0.74 1.38 2.04 0.26 0.63 1.07
39.6 40.0 0.46 0.82 1.22 0.17 0.35 0.58
39.6 40.2 0.28 0.49 0.74 0.12 0.24 0.38
39.6 40.4 0.21 0.38 0.59 0.09 0.19 0.30
39.6 40.6 0.17 0.33 0.56 0.08 0.15 0.24
39.6 40.8 0.16 0.31 0.55 0.07 0.13 0.21
39.6 41.0 0.15 0.31 0.56 0.06 0.12 0.20
39.6 41.2 0.15 0.34 0.62 0.06 0.12 0.21
39.6 41.4 0.16 0.39 0.71 0.06 0.12 0.22
39.6 41.6 0.15 0.35 0.64 0.05 0.11 0.19
39.6 41.8 0.14 0.31 0.57 0.05 0.10 0.17
39.6 42.0 0.13 0.30 0.56 0.05 0.09 0.16
39.6 42.2 0.13 0.30 0.56 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
39.8 35.8 0.12 0.29 0.53 0.04 0.08 0.14
39.8 36.0 0.12 0.29 0.53 0.04 0.08 0.14
39.8 36.2 0.12 0.29 0.53 0.04 0.08 0.14
39.8 36.4 0.12 0.29 0.53 0.04 0.08 0.14
39.8 36.6 0.12 0.29 0.53 0.04 0.08 0.15
39.8 36.8 0.12 0.29 0.53 0.04 0.08 0.15
39.8 37.0 0.12 0.29 0.54 0.04 0.09 0.15
39.8 37.2 0.13 0.29 0.54 0.05 0.09 0.16
39.8 37.4 0.13 0.30 0.55 0.05 0.10 0.17
39.8 37.6 0.14 0.30 0.55 0.06 0.11 0.18
39.8 37.8 0.16 0.32 0.56 0.06 0.12 0.20
39.8 38.0 0.19 0.38 0.62 0.07 0.15 0.25
39.8 38.2 0.26 0.54 0.90 0.09 0.20 0.35
39.8 38.4 0.39 0.81 1.33 0.12 0.29 0.54
39.8 38.6 0.47 1.13 1.92 0.14 0.45 0.94
39.8 38.8 0.37 0.81 1.32 0.12 0.31 0.58
39.8 39.0 0.28 0.51 0.78 0.12 0.24 0.39
39.8 39.2 0.33 0.58 0.86 0.14 0.28 0.45
39.8 39.4 0.54 1.00 1.47 0.20 0.45 0.74
39.8 39.6 0.87 1.82 2.77 0.33 0.96 1.68
39.8 39.8 0.64 1.14 1.67 0.22 0.49 0.81
39.8 40.0 0.40 0.71 1.08 0.15 0.30 0.49
39.8 40.2 0.26 0.44 0.67 0.11 0.22 0.35
39.8 40.4 0.20 0.36 0.58 0.09 0.17 0.27
39.8 40.6 0.17 0.32 0.55 0.07 0.14 0.22
39.8 40.8 0.15 0.31 0.55 0.07 0.13 0.21
39.8 41.0 0.14 0.31 0.55 0.06 0.12 0.20
39.8 41.2 0.15 0.34 0.62 0.06 0.12 0.20
39.8 41.4 0.16 0.39 0.71 0.06 0.12 0.22
39.8 41.6 0.15 0.36 0.65 0.05 0.11 0.19
39.8 41.8 0.14 0.32 0.57 0.05 0.10 0.17
39.8 42.0 0.13 0.30 0.56 0.05 0.09 0.16
39.8 42.2 0.13 0.30 0.56 0.04 0.09 0.15
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
40.0 35.8 0.12 0.29 0.53 0.04 0.08 0.14
40.0 36.0 0.12 0.29 0.53 0.04 0.08 0.14
40.0 36.2 0.12 0.29 0.53 0.04 0.08 0.14
40.0 36.4 0.12 0.29 0.53 0.04 0.08 0.14
40.0 36.6 0.12 0.29 0.53 0.04 0.08 0.15
40.0 36.8 0.12 0.29 0.53 0.04 0.08 0.15
40.0 37.0 0.12 0.29 0.54 0.04 0.09 0.15
40.0 37.2 0.13 0.29 0.55 0.05 0.09 0.16
40.0 37.4 0.13 0.30 0.55 0.05 0.10 0.17
40.0 37.6 0.14 0.30 0.55 0.05 0.11 0.18
40.0 37.8 0.15 0.31 0.55 0.06 0.12 0.19
40.0 38.0 0.18 0.35 0.59 0.07 0.14 0.23
40.0 38.2 0.23 0.47 0.76 0.08 0.18 0.30
40.0 38.4 0.33 0.71 1.27 0.11 0.26 0.52
40.0 38.6 0.45 0.96 1.53 0.13 0.36 0.67
40.0 38.8 0.44 1.05 1.78 0.14 0.41 0.85
40.0 39.0 0.33 0.62 0.95 0.13 0.27 0.45
40.0 39.2 0.38 0.66 0.97 0.15 0.31 0.50
40.0 39.4 0.63 1.16 1.72 0.23 0.52 0.87
40.0 39.6 0.88 1.86 2.85 0.33 1.02 1.80
40.0 39.8 0.57 1.01 1.49 0.20 0.43 0.71
40.0 40.0 0.36 0.66 1.01 0.14 0.27 0.45
40.0 40.2 0.24 0.43 0.66 0.10 0.20 0.33
40.0 40.4 0.19 0.34 0.57 0.08 0.16 0.25
40.0 40.6 0.16 0.32 0.55 0.07 0.14 0.22
40.0 40.8 0.15 0.31 0.55 0.07 0.13 0.20
40.0 41.0 0.14 0.31 0.55 0.06 0.12 0.19
40.0 41.2 0.15 0.34 0.61 0.06 0.12 0.20
40.0 41.4 0.16 0.39 0.71 0.06 0.11 0.21
40.0 41.6 0.15 0.37 0.67 0.05 0.11 0.20
40.0 41.8 0.14 0.32 0.58 0.05 0.10 0.17
40.0 42.0 0.13 0.30 0.56 0.05 0.09 0.16
40.0 42.2 0.13 0.30 0.56 0.04 0.09 0.15
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
40.2 35.8 0.11 0.29 0.53 0.03 0.08 0.14
40.2 36.0 0.12 0.29 0.53 0.04 0.08 0.14
40.2 36.2 0.12 0.29 0.53 0.04 0.08 0.14
40.2 36.4 0.12 0.29 0.53 0.04 0.08 0.14
40.2 36.6 0.12 0.29 0.53 0.04 0.08 0.14
40.2 36.8 0.12 0.29 0.53 0.04 0.08 0.15
40.2 37.0 0.12 0.29 0.54 0.04 0.09 0.15
40.2 37.2 0.13 0.29 0.55 0.05 0.09 0.16
40.2 37.4 0.13 0.30 0.55 0.05 0.10 0.16
40.2 37.6 0.14 0.30 0.55 0.05 0.10 0.17
40.2 37.8 0.15 0.31 0.55 0.06 0.12 0.19
40.2 38.0 0.17 0.34 0.57 0.07 0.13 0.21
40.2 38.2 0.21 0.43 0.71 0.08 0.16 0.27
40.2 38.4 0.29 0.62 1.14 0.10 0.23 0.44
40.2 38.6 0.41 0.81 1.26 0.12 0.29 0.51
40.2 38.8 0.47 1.16 2.01 0.15 0.47 1.01
40.2 39.0 0.39 0.77 1.20 0.14 0.31 0.53
40.2 39.2 0.44 0.77 1.14 0.17 0.35 0.56
40.2 394 0.72 1.36 2.01 0.26 0.61 1.04
40.2 39.6 0.80 1.59 2.39 0.29 0.78 1.35
40.2 39.8 0.51 0.90 1.34 0.18 0.38 0.63
40.2 40.0 0.34 0.62 0.98 0.13 0.26 0.42
40.2 40.2 0.24 0.45 0.72 0.10 0.20 0.31
40.2 40.4 0.18 0.34 0.57 0.08 0.15 0.24
40.2 40.6 0.16 0.32 0.55 0.07 0.14 0.21
40.2 40.8 0.14 0.30 0.55 0.06 0.12 0.20
40.2 41.0 0.14 0.31 0.55 0.06 0.12 0.19
40.2 41.2 0.15 0.34 0.61 0.06 0.11 0.20
40.2 41.4 0.16 0.39 0.71 0.06 0.11 0.21
40.2 41.6 0.16 0.38 0.69 0.05 0.11 0.20
40.2 41.8 0.14 0.33 0.59 0.05 0.10 0.17
40.2 42.0 0.13 0.31 0.56 0.04 0.09 0.16
40.2 42.2 0.13 0.30 0.56 0.04 0.09 0.15
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. % 50 | % 10 % 2 %50 | %10 % 2
40.4 35.8 0.11 0.29 0.53 0.03 0.08 0.14
40.4 36.0 0.12 0.29 0.53 0.04 0.08 0.14
40.4 36.2 0.12 0.29 0.53 0.04 0.08 0.14
40.4 36.4 0.12 0.29 0.53 0.04 0.08 0.14
40.4 36.6 0.12 0.29 0.53 0.04 0.08 0.14
40.4 36.8 0.12 0.29 0.53 0.04 0.08 0.15
40.4 37.0 0.12 0.29 0.54 0.04 0.09 0.15
40.4 37.2 0.13 0.29 0.55 0.05 0.09 0.16
40.4 37.4 0.13 0.30 0.55 0.05 0.09 0.16
40.4 37.6 0.14 0.30 0.55 0.05 0.10 0.17
40.4 37.8 0.15 0.31 0.55 0.06 0.11 0.19
40.4 38.0 0.16 0.32 0.56 0.06 0.13 0.21
40.4 38.2 0.20 0.40 0.68 0.08 0.15 0.26
40.4 38.4 0.26 0.56 1.04 0.09 0.21 0.39
40.4 38.6 0.35 0.70 1.11 0.12 0.25 0.43
40.4 38.8 0.47 1.06 1.78 0.15 0.41 0.84
40.4 39.0 0.46 0.90 1.42 0.16 0.35 0.62
40.4 39.2 0.52 0.91 1.34 0.19 0.39 0.64
40.4 39.4 0.81 1.58 2.38 0.29 0.76 1.30
40.4 39.6 0.72 1.36 2.02 0.26 0.62 1.04
40.4 39.8 0.45 0.80 1.20 0.16 0.34 0.56
40.4 40.0 0.32 0.60 0.96 0.12 0.25 0.40
40.4 40.2 0.25 0.49 0.80 0.10 0.19 0.31
40.4 40.4 0.18 0.35 0.58 0.08 0.15 0.23
40.4 40.6 0.16 0.31 0.55 0.07 0.13 0.21
40.4 40.8 0.14 0.30 0.55 0.06 0.12 0.19
40.4 41.0 0.14 0.31 0.55 0.06 0.11 0.19
40.4 41.2 0.15 0.33 0.60 0.06 0.11 0.19
40.4 41.4 0.16 0.39 0.71 0.05 0.11 0.21
40.4 41.6 0.16 0.39 0.71 0.05 0.11 0.21
40.4 41.8 0.14 0.34 0.61 0.05 0.10 0.18
40.4 42.0 0.13 0.31 0.56 0.04 0.09 0.16
40.4 42.2 0.13 0.30 0.56 0.04 0.08 0.15
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
40.6 35.8 0.11 0.29 0.53 0.03 0.08 0.14
40.6 36.0 0.12 0.29 0.53 0.03 0.08 0.14
40.6 36.2 0.12 0.29 0.53 0.04 0.08 0.14
40.6 36.4 0.12 0.29 0.53 0.04 0.08 0.14
40.6 36.6 0.12 0.29 0.53 0.04 0.08 0.14
40.6 36.8 0.12 0.29 0.53 0.04 0.08 0.15
40.6 37.0 0.12 0.29 0.54 0.04 0.08 0.15
40.6 37.2 0.13 0.29 0.54 0.04 0.09 0.15
40.6 37.4 0.13 0.30 0.55 0.05 0.09 0.16
40.6 37.6 0.13 0.30 0.55 0.05 0.10 0.17
40.6 37.8 0.14 0.30 0.55 0.06 0.11 0.18
40.6 38.0 0.16 0.32 0.56 0.06 0.12 0.20
40.6 38.2 0.19 0.39 0.65 0.07 0.15 0.24
40.6 38.4 0.24 0.52 0.94 0.09 0.19 0.34
40.6 38.6 0.31 0.63 1.05 0.11 0.23 0.41
40.6 38.8 0.43 0.91 1.46 0.14 0.34 0.62
40.6 39.0 0.50 1.01 1.84 0.17 0.39 0.71
40.6 39.2 0.60 1.05 1.53 0.21 0.44 0.72
40.6 39.4 0.89 1.87 2.86 0.34 1.02 1.79
40.6 39.6 0.64 1.18 1.74 0.23 0.52 0.87
40.6 39.8 0.40 0.72 1.10 0.15 0.31 0.51
40.6 40.0 0.31 0.59 0.95 0.12 0.23 0.38
40.6 40.2 0.25 0.53 0.88 0.09 0.19 0.32
40.6 40.4 0.19 0.36 0.61 0.08 0.15 0.24
40.6 40.6 0.16 0.31 0.55 0.07 0.13 0.21
40.6 40.8 0.14 0.30 0.55 0.06 0.12 0.19
40.6 41.0 0.14 0.31 0.55 0.06 0.11 0.19
40.6 41.2 0.14 0.33 0.59 0.05 0.11 0.18
40.6 41.4 0.16 0.38 0.69 0.05 0.11 0.20
40.6 41.6 0.16 0.40 0.72 0.05 0.11 0.21
40.6 41.8 0.15 0.35 0.63 0.05 0.10 0.18
40.6 42.0 0.13 0.31 0.57 0.04 0.09 0.16
40.6 42.2 0.13 0.30 0.56 0.04 0.09 0.15
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
40.8 35.8 0.11 0.29 0.53 0.03 0.07 0.14
40.8 36.0 0.12 0.29 0.53 0.04 0.08 0.14
40.8 36.2 0.12 0.29 0.53 0.04 0.08 0.14
40.8 36.4 0.12 0.29 0.53 0.04 0.08 0.14
40.8 36.6 0.12 0.29 0.53 0.04 0.08 0.14
40.8 36.8 0.12 0.29 0.53 0.04 0.08 0.15
40.8 37.0 0.12 0.29 0.54 0.04 0.08 0.15
40.8 37.2 0.13 0.29 0.54 0.04 0.09 0.15
40.8 37.4 0.13 0.30 0.55 0.05 0.09 0.16
40.8 37.6 0.13 0.30 0.55 0.05 0.10 0.17
40.8 37.8 0.14 0.30 0.55 0.06 0.11 0.18
40.8 38.0 0.16 0.32 0.56 0.06 0.12 0.20
40.8 38.2 0.19 0.39 0.66 0.07 0.15 0.24
40.8 38.4 0.23 0.52 0.94 0.09 0.18 0.34
40.8 38.6 0.28 0.58 0.99 0.10 0.22 0.38
40.8 38.8 0.39 0.78 1.24 0.14 0.30 0.51
40.8 39.0 0.52 1.10 2.01 0.18 0.45 1.06
40.8 39.2 0.67 1.18 1.71 0.23 0.50 0.83
40.8 39.4 0.90 1.90 291 0.34 1.04 1.83
40.8 39.6 0.57 1.03 1.52 0.20 0.45 0.75
40.8 39.8 0.37 0.67 1.02 0.14 0.28 0.46
40.8 40.0 0.30 0.58 0.94 0.11 0.22 0.37
40.8 40.2 0.26 0.55 0.92 0.09 0.19 0.32
40.8 40.4 0.20 0.40 0.66 0.08 0.15 0.24
40.8 40.6 0.16 0.32 0.56 0.07 0.13 0.21
40.8 40.8 0.14 0.30 0.55 0.06 0.12 0.19
40.8 41.0 0.14 0.30 0.55 0.06 0.11 0.18
40.8 41.2 0.14 0.32 0.57 0.05 0.10 0.18
40.8 41.4 0.15 0.36 0.66 0.05 0.11 0.19
40.8 41.6 0.16 0.40 0.73 0.05 0.11 0.21
40.8 41.8 0.15 0.36 0.66 0.05 0.10 0.19
40.8 42.0 0.13 0.32 0.57 0.04 0.09 0.16
40.8 42.2 0.13 0.30 0.56 0.04 0.09 0.15
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
41.0 35.8 0.11 0.29 0.53 0.03 0.07 0.14
41.0 36.0 0.12 0.29 0.53 0.04 0.08 0.14
41.0 36.2 0.12 0.29 0.53 0.04 0.08 0.14
41.0 36.4 0.12 0.29 0.53 0.04 0.08 0.14
41.0 36.6 0.12 0.29 0.53 0.04 0.08 0.14
41.0 36.8 0.12 0.29 0.53 0.04 0.08 0.15
41.0 37.0 0.12 0.29 0.54 0.04 0.08 0.15
41.0 37.2 0.13 0.29 0.55 0.04 0.09 0.15
41.0 37.4 0.13 0.30 0.54 0.05 0.09 0.16
41.0 37.6 0.14 0.30 0.55 0.05 0.10 0.17
41.0 37.8 0.14 0.31 0.55 0.06 0.11 0.18
41.0 38.0 0.16 0.33 0.57 0.06 0.12 0.20
41.0 38.2 0.19 0.41 0.70 0.07 0.15 0.25
41.0 38.4 0.23 0.53 1.06 0.08 0.19 0.38
41.0 38.6 0.27 0.53 0.89 0.10 0.21 0.35
41.0 38.8 0.35 0.67 1.04 0.13 0.27 0.44
41.0 39.0 0.53 1.06 2.01 0.18 0.43 0.94
41.0 39.2 0.73 1.31 2.01 0.25 0.58 1.06
41.0 39.4 0.83 1.68 2.55 0.30 0.84 1.46
41.0 39.6 0.50 0.91 1.35 0.18 0.40 0.66
41.0 39.8 0.34 0.63 0.98 0.13 0.26 0.43
41.0 40.0 0.29 0.58 0.94 0.11 0.22 0.36
41.0 40.2 0.27 0.56 0.93 0.09 0.18 0.31
41.0 40.4 0.22 0.45 0.77 0.08 0.15 0.26
41.0 40.6 0.17 0.33 0.58 0.07 0.13 0.21
41.0 40.8 0.15 0.31 0.55 0.06 0.11 0.19
41.0 41.0 0.14 0.30 0.55 0.06 0.11 0.18
41.0 41.2 0.14 0.31 0.57 0.05 0.10 0.17
41.0 41.4 0.15 0.34 0.62 0.05 0.10 0.18
41.0 41.6 0.16 0.39 0.71 0.05 0.11 0.21
41.0 41.8 0.15 0.38 0.68 0.05 0.10 0.20
41.0 42.0 0.14 0.33 0.59 0.04 0.09 0.17
41.0 42.2 0.13 0.31 0.56 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi
Boy. En. %50 | %10 % 2 %50 | %10 % 2
41.2 35.8 0.11 0.29 0.53 0.03 0.07 0.14
41.2 36.0 0.12 0.29 0.53 0.03 0.07 0.14
41.2 36.2 0.12 0.29 0.53 0.04 0.08 0.14
41.2 36.4 0.12 0.29 0.53 0.04 0.08 0.14
41.2 36.6 0.12 0.29 0.53 0.04 0.08 0.14
41.2 36.8 0.12 0.29 0.54 0.04 0.08 0.15
41.2 37.0 0.12 0.29 0.54 0.04 0.08 0.15
41.2 37.2 0.13 0.29 0.54 0.04 0.09 0.15
41.2 37.4 0.13 0.30 0.55 0.05 0.09 0.16
41.2 37.6 0.14 0.30 0.55 0.05 0.10 0.17
41.2 37.8 0.14 0.31 0.55 0.06 0.11 0.19
41.2 38.0 0.16 0.35 0.60 0.06 0.13 0.22
41.2 38.2 0.19 0.45 0.85 0.07 0.16 0.30
41.2 38.4 0.23 0.53 1.08 0.09 0.19 0.39
41.2 38.6 0.27 0.51 0.81 0.10 0.20 0.33
41.2 38.8 0.35 0.63 0.96 0.13 0.26 0.42
41.2 39.0 0.55 1.02 1.84 0.19 0.41 0.72
41.2 39.2 0.79 1.50 2.23 0.28 0.70 1.20
41.2 39.4 0.74 1.45 2.17 0.26 0.68 1.16
41.2 39.6 0.44 0.80 1.20 0.16 0.35 0.58
41.2 39.8 0.32 0.61 0.96 0.12 0.25 0.41
41.2 40.0 0.29 0.57 0.94 0.10 0.21 0.35
41.2 40.2 0.27 0.56 0.94 0.09 0.18 0.31
41.2 40.4 0.24 0.52 0.89 0.08 0.16 0.28
41.2 40.6 0.18 0.36 0.61 0.07 0.13 0.22
41.2 40.8 0.15 0.31 0.55 0.06 0.11 0.19
41.2 41.0 0.14 0.31 0.55 0.05 0.11 0.18
41.2 41.2 0.14 0.31 0.56 0.05 0.10 0.17
41.2 41.4 0.14 0.33 0.59 0.05 0.10 0.18
41.2 41.6 0.16 0.38 0.69 0.05 0.11 0.20
41.2 41.8 0.16 0.39 0.70 0.05 0.11 0.20
41.2 42.0 0.14 0.34 0.61 0.04 0.09 0.17
41.2 42.2 0.13 0.31 0.56 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
41.4 35.8 0.11 0.29 0.53 0.03 0.07 0.14
41.4 36.0 0.12 0.29 0.53 0.03 0.07 0.14
41.4 36.2 0.12 0.29 0.53 0.04 0.08 0.14
41.4 36.4 0.12 0.29 0.53 0.04 0.08 0.14
41.4 36.6 0.12 0.29 0.53 0.04 0.08 0.14
41.4 36.8 0.12 0.29 0.53 0.04 0.08 0.15
41.4 37.0 0.12 0.29 0.54 0.04 0.08 0.15
41.4 37.2 0.13 0.29 0.55 0.04 0.09 0.15
41.4 37.4 0.13 0.30 0.55 0.05 0.09 0.16
41.4 37.6 0.14 0.30 0.55 0.05 0.10 0.17
41.4 37.8 0.15 0.32 0.56 0.06 0.11 0.19
41.4 38.0 0.17 0.37 0.66 0.06 0.14 0.24
41.4 38.2 0.20 0.50 1.07 0.07 0.17 0.39
41.4 38.4 0.23 0.50 0.86 0.09 0.18 0.31
41.4 38.6 0.27 0.50 0.79 0.10 0.20 0.33
41.4 38.8 0.38 0.67 1.02 0.13 0.27 0.44
41.4 39.0 0.60 1.06 1.56 0.20 0.43 0.70
41.4 39.2 0.84 1.75 2.67 0.30 0.91 1.60
41.4 39.4 0.63 1.19 1.78 0.22 0.53 0.91
41.4 39.6 0.39 0.71 1.08 0.14 0.31 0.51
41.4 39.8 0.31 0.59 0.95 0.11 0.23 0.38
41.4 40.0 0.28 0.57 0.94 0.10 0.20 0.33
41.4 40.2 0.27 0.57 0.94 0.09 0.18 0.31
41.4 40.4 0.25 0.55 0.93 0.08 0.17 0.30
41.4 40.6 0.20 0.42 0.72 0.07 0.14 0.24
41.4 40.8 0.16 0.32 0.57 0.06 0.12 0.19
41.4 41.0 0.14 0.31 0.55 0.05 0.11 0.18
41.4 41.2 0.14 0.31 0.56 0.05 0.10 0.17
41.4 41.4 0.14 0.32 0.58 0.05 0.10 0.17
41.4 41.6 0.15 0.37 0.68 0.05 0.10 0.20
41.4 41.8 0.16 0.40 0.72 0.05 0.11 0.21
41.4 42.0 0.15 0.35 0.63 0.05 0.10 0.18
41.4 42.2 0.13 0.31 0.57 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
41.6 35.8 0.11 0.29 0.53 0.03 0.07 0.14
41.6 36.0 0.12 0.29 0.53 0.03 0.07 0.14
41.6 36.2 0.12 0.29 0.53 0.03 0.08 0.14
41.6 36.4 0.12 0.29 0.53 0.04 0.08 0.14
41.6 36.6 0.12 0.29 0.53 0.04 0.08 0.14
41.6 36.8 0.12 0.29 0.53 0.04 0.08 0.15
41.6 37.0 0.12 0.29 0.54 0.04 0.08 0.15
41.6 37.2 0.13 0.30 0.55 0.04 0.09 0.15
41.6 37.4 0.13 0.30 0.55 0.05 0.10 0.16
41.6 37.6 0.14 0.30 0.55 0.05 0.10 0.18
41.6 37.8 0.15 0.33 0.57 0.06 0.12 0.20
41.6 38.0 0.18 0.41 0.75 0.07 0.14 0.26
41.6 38.2 0.21 0.51 1.05 0.08 0.17 0.38
41.6 38.4 0.24 0.48 0.78 0.09 0.18 0.29
41.6 38.6 0.29 0.52 0.81 0.11 0.21 0.34
41.6 38.8 0.44 0.78 1.18 0.15 0.31 0.50
41.6 39.0 0.68 1.21 1.78 0.22 0.50 0.84
41.6 39.2 0.82 1.71 2.63 0.30 0.86 1.54
41.6 39.4 0.51 0.94 1.40 0.18 0.41 0.69
41.6 39.6 0.33 0.60 0.92 0.12 0.26 0.44
41.6 39.8 0.29 0.57 0.94 0.11 0.22 0.36
41.6 40.0 0.28 0.57 0.94 0.09 0.19 0.33
41.6 40.2 0.27 0.57 0.94 0.08 0.18 0.31
41.6 40.4 0.26 0.56 0.94 0.08 0.17 0.30
41.6 40.6 0.22 0.50 0.85 0.07 0.15 0.27
41.6 40.8 0.17 0.35 0.60 0.06 0.12 0.20
41.6 41.0 0.15 0.31 0.56 0.05 0.10 0.18
41.6 41.2 0.14 0.31 0.56 0.05 0.10 0.17
41.6 41.4 0.14 0.32 0.58 0.05 0.10 0.17
41.6 41.6 0.15 0.37 0.67 0.05 0.10 0.19
41.6 41.8 0.16 0.40 0.73 0.05 0.11 0.21
41.6 42.0 0.15 0.37 0.67 0.05 0.10 0.19
41.6 42.2 0.14 0.32 0.58 0.04 0.09 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
41.8 35.8 0.12 0.29 0.53 0.03 0.07 0.14
41.8 36.0 0.12 0.29 0.53 0.03 0.07 0.14
41.8 36.2 0.12 0.29 0.53 0.03 0.07 0.14
41.8 36.4 0.12 0.29 0.53 0.04 0.08 0.14
41.8 36.6 0.12 0.29 0.53 0.04 0.08 0.14
41.8 36.8 0.12 0.29 0.53 0.04 0.08 0.15
41.8 37.0 0.12 0.29 0.54 0.04 0.08 0.15
41.8 37.2 0.13 0.30 0.54 0.04 0.09 0.15
41.8 37.4 0.13 0.30 0.55 0.05 0.10 0.17
41.8 37.6 0.14 0.31 0.55 0.05 0.10 0.18
41.8 37.8 0.16 0.34 0.60 0.06 0.12 0.21
41.8 38.0 0.19 0.45 0.87 0.07 0.15 0.30
41.8 38.2 0.22 0.51 0.97 0.08 0.17 0.34
41.8 38.4 0.25 0.47 0.77 0.09 0.18 0.29
41.8 38.6 0.32 0.57 0.88 0.11 0.22 0.37
41.8 38.8 0.51 0.92 1.37 0.17 0.35 0.58
41.8 39.0 0.76 1.49 2.25 0.25 0.66 1.16
41.8 39.2 0.70 1.37 2.06 0.24 0.61 1.06
41.8 39.4 0.41 0.75 1.12 0.15 0.33 0.55
41.8 39.6 0.28 0.49 0.75 0.11 0.22 0.37
41.8 39.8 0.27 0.54 0.90 0.10 0.20 0.33
41.8 40.0 0.27 0.57 0.94 0.09 0.18 0.32
41.8 40.2 0.27 0.57 0.94 0.08 0.17 0.31
41.8 40.4 0.27 0.56 0.94 0.08 0.17 0.30
41.8 40.6 0.24 0.54 0.92 0.07 0.16 0.29
41.8 40.8 0.19 0.40 0.67 0.06 0.13 0.22
41.8 41.0 0.15 0.32 0.56 0.05 0.11 0.18
41.8 41.2 0.14 0.31 0.56 0.05 0.10 0.17
41.8 41.4 0.14 0.32 0.57 0.05 0.10 0.17
41.8 41.6 0.15 0.36 0.66 0.05 0.10 0.19
41.8 41.8 0.16 0.41 0.74 0.05 0.11 0.21
41.8 42.0 0.16 0.39 0.70 0.05 0.10 0.20
41.8 42.2 0.14 0.33 0.60 0.04 0.09 0.17
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi
Boy. En. %50 | %10 % 2 %50 | %10 % 2
42.0 35.8 0.12 0.29 0.53 0.03 0.07 0.14
42.0 36.0 0.12 0.29 0.53 0.03 0.07 0.14
42.0 36.2 0.12 0.29 0.53 0.03 0.07 0.14
42.0 36.4 0.12 0.29 0.53 0.04 0.08 0.14
42.0 36.6 0.12 0.29 0.53 0.04 0.08 0.14
42.0 36.8 0.12 0.29 0.53 0.04 0.08 0.15
42.0 37.0 0.12 0.29 0.54 0.04 0.08 0.15
42.0 37.2 0.13 0.30 0.54 0.04 0.09 0.16
42.0 37.4 0.14 0.30 0.55 0.05 0.10 0.17
42.0 37.6 0.15 0.32 0.56 0.05 0.11 0.18
42.0 37.8 0.17 0.37 0.65 0.06 0.13 0.23
42.0 38.0 0.20 0.50 1.02 0.07 0.16 0.36
42.0 38.2 0.22 0.50 0.87 0.08 0.17 0.31
42.0 38.4 0.26 0.48 0.77 0.09 0.18 0.30
42.0 38.6 0.36 0.66 1.00 0.12 0.25 0.41
42.0 38.8 0.59 1.06 1.57 0.18 0.41 0.68
42.0 39.0 0.80 1.74 2.71 0.26 0.87 1.58
42.0 39.2 0.58 1.07 1.58 0.19 0.43 0.73
42.0 39.4 0.34 0.60 0.90 0.12 0.26 0.43
42.0 39.6 0.24 0.43 0.66 0.10 0.20 0.32
42.0 39.8 0.25 0.51 0.86 0.09 0.18 0.31
42.0 40.0 0.27 0.57 0.94 0.08 0.18 0.31
42.0 40.2 0.27 0.57 0.94 0.08 0.17 0.31
42.0 40.4 0.27 0.57 0.94 0.08 0.17 0.30
42.0 40.6 0.26 0.56 0.93 0.07 0.16 0.29
42.0 40.8 0.21 0.47 0.80 0.06 0.14 0.25
42.0 41.0 0.16 0.34 0.58 0.05 0.11 0.19
42.0 41.2 0.14 0.31 0.56 0.05 0.10 0.17
42.0 41.4 0.14 0.32 0.57 0.05 0.10 0.17
42.0 41.6 0.15 0.36 0.65 0.05 0.10 0.19
42.0 41.8 0.16 0.41 0.74 0.05 0.11 0.21
42.0 42.0 0.16 0.40 0.72 0.05 0.11 0.21
42.0 42.2 0.14 0.34 0.62 0.04 0.09 0.17
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
42.2 35.8 0.12 0.29 0.53 0.03 0.07 0.14
42.2 36.0 0.12 0.29 0.53 0.03 0.07 0.14
42.2 36.2 0.12 0.29 0.53 0.03 0.07 0.14
42.2 36.4 0.12 0.29 0.53 0.04 0.08 0.14
42.2 36.6 0.12 0.29 0.53 0.04 0.08 0.14
42.2 36.8 0.12 0.29 0.53 0.04 0.08 0.15
42.2 37.0 0.13 0.29 0.54 0.04 0.08 0.15
42.2 37.2 0.13 0.30 0.55 0.05 0.09 0.16
42.2 37.4 0.14 0.30 0.55 0.05 0.10 0.17
42.2 37.6 0.15 0.33 0.58 0.05 0.11 0.19
42.2 37.8 0.18 0.41 0.75 0.06 0.14 0.26
42.2 38.0 0.21 0.52 1.12 0.07 0.17 0.41
42.2 38.2 0.23 0.48 0.80 0.08 0.17 0.28
42.2 38.4 0.27 0.51 0.80 0.10 0.19 0.31
42.2 38.6 0.41 0.76 1.15 0.13 0.28 0.46
42.2 38.8 0.64 1.22 1.85 0.19 0.48 0.84
42.2 39.0 0.71 1.39 2.13 0.22 0.59 1.06
42.2 39.2 0.48 0.86 1.29 0.15 0.34 0.56
42.2 39.4 0.28 0.50 0.76 0.11 0.22 0.36
42.2 39.6 0.22 0.40 0.63 0.09 0.18 0.29
42.2 39.8 0.24 0.51 0.87 0.08 0.17 0.30
42.2 40.0 0.27 0.57 0.94 0.08 0.17 0.31
42.2 40.2 0.27 0.57 0.94 0.08 0.17 0.30
42.2 40.4 0.27 0.57 0.94 0.08 0.17 0.30
42.2 40.6 0.26 0.56 0.94 0.07 0.16 0.30
42.2 40.8 0.24 0.53 0.90 0.07 0.15 0.27
42.2 41.0 0.18 0.37 0.63 0.06 0.11 0.20
42.2 41.2 0.15 0.32 0.57 0.05 0.10 0.18
42.2 41.4 0.14 0.32 0.57 0.05 0.10 0.17
42.2 41.6 0.15 0.36 0.64 0.05 0.10 0.19
42.2 41.8 0.17 0.41 0.74 0.05 0.11 0.21
42.2 42.0 0.16 0.40 0.73 0.05 0.11 0.21
42.2 42.2 0.15 0.35 0.63 0.04 0.10 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. %50 | %10 % 2 %50 | %10 % 2
42.4 35.8 0.12 0.29 0.53 0.03 0.07 0.14
42.4 36.0 0.12 0.29 0.53 0.03 0.07 0.14
42.4 36.2 0.12 0.29 0.53 0.03 0.07 0.14
42.4 36.4 0.12 0.29 0.53 0.03 0.08 0.14
42.4 36.6 0.12 0.29 0.53 0.04 0.08 0.14
42.4 36.8 0.12 0.29 0.54 0.04 0.08 0.15
42.4 37.0 0.13 0.29 0.54 0.04 0.08 0.15
42.4 37.2 0.13 0.30 0.55 0.05 0.09 0.16
42.4 37.4 0.14 0.31 0.55 0.05 0.10 0.17
42.4 37.6 0.16 0.35 0.62 0.05 0.12 0.21
42.4 37.8 0.19 0.47 0.92 0.06 0.15 0.31
42.4 38.0 0.21 0.51 0.95 0.07 0.16 0.32
42.4 38.2 0.24 0.47 0.77 0.08 0.16 0.27
42.4 38.4 0.30 0.54 0.84 0.10 0.19 0.32
42.4 38.6 0.47 0.86 1.31 0.14 0.30 0.51
42.4 38.8 0.66 1.33 2.14 0.19 0.55 1.10
42.4 39.0 0.61 1.10 1.64 0.18 0.41 0.70
42.4 39.2 0.39 0.71 1.07 0.13 0.27 0.44
42.4 39.4 0.25 0.44 0.67 0.09 0.19 0.31
42.4 39.6 0.21 0.39 0.64 0.08 0.16 0.27
42.4 39.8 0.24 0.52 0.88 0.08 0.16 0.29
42.4 40.0 0.27 0.57 0.95 0.08 0.17 0.31
42.4 40.2 0.27 0.57 0.94 0.08 0.17 0.30
42.4 40.4 0.27 0.57 0.94 0.08 0.17 0.30
42.4 40.6 0.27 0.57 0.94 0.07 0.16 0.30
42.4 40.8 0.25 0.55 0.93 0.07 0.15 0.29
42.4 41.0 0.20 0.44 0.74 0.06 0.13 0.23
42.4 41.2 0.16 0.34 0.58 0.05 0.11 0.19
42.4 41.4 0.15 0.32 0.57 0.05 0.10 0.17
42.4 41.6 0.15 0.36 0.64 0.05 0.10 0.19
42.4 41.8 0.17 0.41 0.74 0.05 0.11 0.22
42.4 42.0 0.16 0.41 0.73 0.05 0.11 0.21
42.4 42.2 0.15 0.35 0.63 0.04 0.10 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
42.6 35.8 0.11 0.29 0.53 0.03 0.07 0.14
42.6 36.0 0.12 0.29 0.53 0.03 0.07 0.14
42.6 36.2 0.12 0.29 0.53 0.03 0.07 0.14
42.6 36.4 0.12 0.29 0.53 0.03 0.08 0.14
42.6 36.6 0.12 0.29 0.53 0.04 0.08 0.14
42.6 36.8 0.12 0.29 0.54 0.04 0.08 0.15
42.6 37.0 0.13 0.29 0.54 0.04 0.08 0.15
42.6 37.2 0.13 0.30 0.55 0.04 0.09 0.16
42.6 37.4 0.15 0.32 0.57 0.05 0.10 0.18
42.6 37.6 0.17 0.39 0.70 0.06 0.12 0.24
42.6 37.8 0.20 0.51 1.10 0.06 0.16 0.40
42.6 38.0 0.22 0.48 0.83 0.07 0.15 0.27
42.6 38.2 0.24 0.47 0.76 0.08 0.16 0.26
42.6 38.4 0.33 0.60 0.93 0.10 0.20 0.33
42.6 38.6 0.51 0.93 1.41 0.15 0.31 0.51
42.6 38.8 0.63 1.14 1.73 0.18 0.40 0.71
42.6 39.0 0.53 0.95 1.43 0.15 0.33 0.54
42.6 39.2 0.32 0.58 0.90 0.11 0.22 0.36
42.6 39.4 0.22 0.39 0.62 0.09 0.17 0.27
42.6 39.6 0.21 0.41 0.68 0.08 0.15 0.25
42.6 39.8 0.24 0.52 0.89 0.08 0.16 0.29
42.6 40.0 0.27 0.58 0.96 0.08 0.17 0.31
42.6 40.2 0.27 0.57 0.94 0.08 0.17 0.30
42.6 40.4 0.27 0.57 0.94 0.08 0.16 0.30
42.6 40.6 0.27 0.57 0.94 0.07 0.16 0.30
42.6 40.8 0.26 0.56 0.94 0.07 0.16 0.29
42.6 41.0 0.23 0.52 0.88 0.06 0.14 0.27
42.6 41.2 0.18 0.37 0.63 0.05 0.11 0.20
42.6 41.4 0.16 0.33 0.58 0.05 0.10 0.18
42.6 41.6 0.16 0.36 0.65 0.05 0.10 0.19
42.6 41.8 0.17 0.41 0.74 0.05 0.11 0.22
42.6 42.0 0.17 0.41 0.73 0.05 0.11 0.21
42.6 42.2 0.15 0.35 0.63 0.04 0.10 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi
Boy. En. %50 | %10 % 2 %50 | %10 % 2
42.8 35.8 0.11 0.29 0.53 0.03 0.07 0.14
42.8 36.0 0.12 0.29 0.53 0.03 0.07 0.14
42.8 36.2 0.12 0.29 0.53 0.03 0.07 0.14
42.8 36.4 0.12 0.29 0.53 0.03 0.08 0.14
42.8 36.6 0.12 0.29 0.53 0.04 0.08 0.14
42.8 36.8 0.12 0.29 0.54 0.04 0.08 0.15
42.8 37.0 0.13 0.29 0.54 0.04 0.08 0.15
42.8 37.2 0.14 0.31 0.55 0.05 0.09 0.16
42.8 37.4 0.15 0.34 0.59 0.05 0.11 0.19
42.8 37.6 0.18 0.45 0.85 0.06 0.13 0.29
42.8 37.8 0.20 0.52 1.02 0.06 0.15 0.35
42.8 38.0 0.22 0.46 0.78 0.07 0.15 0.25
42.8 38.2 0.26 0.48 0.78 0.08 0.16 0.26
42.8 38.4 0.37 0.68 1.06 0.11 0.21 0.35
42.8 38.6 0.55 0.99 1.48 0.15 0.31 0.50
42.8 38.8 0.59 1.05 1.56 0.16 0.33 0.55
42.8 39.0 0.45 0.83 1.27 0.13 0.27 0.44
42.8 39.2 0.28 0.49 0.76 0.10 0.19 0.30
42.8 39.4 0.21 0.37 0.62 0.08 0.15 0.25
42.8 39.6 0.21 0.44 0.74 0.07 0.15 0.25
42.8 39.8 0.24 0.52 0.89 0.07 0.16 0.29
42.8 40.0 0.27 0.58 0.97 0.08 0.17 0.31
42.8 40.2 0.27 0.57 0.94 0.08 0.16 0.30
42.8 40.4 0.27 0.57 0.94 0.08 0.16 0.30
42.8 40.6 0.27 0.57 0.94 0.07 0.16 0.30
42.8 40.8 0.27 0.57 0.94 0.07 0.16 0.29
42.8 41.0 0.25 0.55 0.93 0.07 0.15 0.29
42.8 41.2 0.21 0.45 0.77 0.06 0.13 0.24
42.8 41.4 0.17 0.35 0.60 0.05 0.11 0.19
42.8 41.6 0.16 0.37 0.66 0.05 0.11 0.20
42.8 41.8 0.17 0.41 0.74 0.05 0.11 0.22
42.8 42.0 0.17 0.41 0.73 0.05 0.11 0.21
42.8 42.2 0.15 0.35 0.63 0.04 0.10 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
43.0 35.8 0.12 0.29 0.53 0.03 0.07 0.14
43.0 36.0 0.12 0.29 0.53 0.03 0.07 0.14
43.0 36.2 0.12 0.29 0.53 0.03 0.07 0.14
43.0 36.4 0.12 0.29 0.53 0.03 0.08 0.14
43.0 36.6 0.12 0.29 0.54 0.04 0.08 0.14
43.0 36.8 0.12 0.29 0.54 0.04 0.08 0.15
43.0 37.0 0.13 0.29 0.54 0.04 0.09 0.15
43.0 37.2 0.14 0.31 0.55 0.05 0.10 0.17
43.0 37.4 0.16 0.36 0.63 0.05 0.11 0.21
43.0 37.6 0.19 0.49 1.00 0.06 0.14 0.35
43.0 37.8 0.21 0.50 0.88 0.07 0.15 0.29
43.0 38.0 0.23 0.46 0.76 0.07 0.14 0.24
43.0 38.2 0.28 0.52 0.83 0.09 0.17 0.27
43.0 38.4 0.43 0.79 1.22 0.12 0.24 0.39
43.0 38.6 0.58 1.03 1.54 0.15 0.31 0.51
43.0 38.8 0.56 1.01 1.51 0.15 0.30 0.50
43.0 39.0 0.38 0.71 1.10 0.11 0.22 0.37
43.0 39.2 0.24 0.43 0.67 0.08 0.16 0.26
43.0 39.4 0.20 0.37 0.60 0.07 0.14 0.23
43.0 39.6 0.22 0.47 0.82 0.07 0.15 0.26
43.0 39.8 0.24 0.53 0.89 0.07 0.16 0.28
43.0 40.0 0.26 0.57 0.95 0.07 0.16 0.30
43.0 40.2 0.27 0.57 0.94 0.07 0.16 0.30
43.0 40.4 0.27 0.57 0.94 0.07 0.16 0.30
43.0 40.6 0.27 0.57 0.94 0.07 0.16 0.30
43.0 40.8 0.27 0.57 0.94 0.07 0.16 0.30
43.0 41.0 0.26 0.56 0.94 0.07 0.16 0.29
43.0 41.2 0.24 0.53 0.90 0.06 0.15 0.27
43.0 41.4 0.19 0.39 0.66 0.05 0.12 0.21
43.0 41.6 0.17 0.38 0.68 0.05 0.11 0.21
43.0 41.8 0.17 0.42 0.75 0.05 0.12 0.22
43.0 42.0 0.17 0.41 0.73 0.05 0.11 0.21
43.0 42.2 0.15 0.35 0.62 0.04 0.10 0.18
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
43.2 35.8 0.12 0.29 0.53 0.03 0.07 0.14
43.2 36.0 0.12 0.29 0.53 0.03 0.07 0.14
43.2 36.2 0.12 0.29 0.53 0.03 0.07 0.14
43.2 36.4 0.12 0.29 0.53 0.03 0.07 0.14
43.2 36.6 0.12 0.29 0.54 0.04 0.08 0.14
43.2 36.8 0.12 0.29 0.54 0.04 0.08 0.15
43.2 37.0 0.13 0.30 0.54 0.04 0.09 0.15
43.2 37.2 0.14 0.32 0.57 0.05 0.10 0.17
43.2 37.4 0.17 0.39 0.69 0.05 0.12 0.23
43.2 37.6 0.20 0.52 1.08 0.06 0.15 0.38
43.2 37.8 0.21 0.48 0.82 0.07 0.14 0.26
43.2 38.0 0.24 0.46 0.76 0.07 0.14 0.23
43.2 38.2 0.32 0.59 0.92 0.09 0.18 0.29
43.2 38.4 0.49 0.90 1.37 0.13 0.26 0.44
43.2 38.6 0.59 1.05 1.57 0.16 0.31 0.52
43.2 38.8 0.52 0.94 1.43 0.14 0.28 0.46
43.2 39.0 0.32 0.59 0.93 0.10 0.19 0.31
43.2 39.2 0.22 0.39 0.62 0.08 0.15 0.23
43.2 394 0.20 0.40 0.67 0.07 0.14 0.23
43.2 39.6 0.23 0.50 0.87 0.07 0.15 0.27
43.2 39.8 0.24 0.53 0.89 0.07 0.16 0.28
43.2 40.0 0.25 0.55 0.92 0.07 0.16 0.29
43.2 40.2 0.27 0.57 0.94 0.07 0.16 0.30
43.2 40.4 0.27 0.57 0.94 0.07 0.16 0.30
43.2 40.6 0.27 0.57 0.94 0.07 0.16 0.30
43.2 40.8 0.27 0.57 0.94 0.07 0.16 0.30
43.2 41.0 0.27 0.57 0.94 0.07 0.16 0.29
43.2 41.2 0.26 0.56 0.94 0.07 0.15 0.29
43.2 41.4 0.22 0.48 0.82 0.06 0.13 0.25
43.2 41.6 0.19 0.41 0.70 0.05 0.12 0.22
43.2 41.8 0.18 0.42 0.75 0.05 0.12 0.22
43.2 42.0 0.17 0.41 0.73 0.05 0.11 0.21
43.2 42.2 0.15 0.35 0.62 0.04 0.10 0.18
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
43.4 35.8 0.12 0.29 0.53 0.03 0.07 0.14
43.4 36.0 0.12 0.29 0.53 0.03 0.07 0.14
43.4 36.2 0.12 0.29 0.53 0.03 0.07 0.14
43.4 36.4 0.12 0.29 0.53 0.03 0.07 0.14
43.4 36.6 0.12 0.29 0.54 0.04 0.08 0.14
43.4 36.8 0.13 0.29 0.54 0.04 0.08 0.15
43.4 37.0 0.13 0.30 0.54 0.04 0.09 0.16
43.4 37.2 0.15 0.34 0.59 0.05 0.10 0.18
43.4 37.4 0.18 0.44 0.78 0.05 0.13 0.25
43.4 37.6 0.20 0.53 1.11 0.06 0.15 0.40
43.4 37.8 0.22 0.47 0.78 0.07 0.14 0.25
43.4 38.0 0.25 0.48 0.77 0.08 0.15 0.24
43.4 38.2 0.37 0.68 1.06 0.10 0.20 0.33
43.4 38.4 0.55 0.99 1.48 0.14 0.29 0.48
43.4 38.6 0.59 1.05 1.56 0.16 0.31 0.51
43.4 38.8 0.46 0.85 1.30 0.12 0.25 0.42
43.4 39.0 0.27 0.50 0.78 0.09 0.16 0.26
43.4 39.2 0.21 0.38 0.61 0.07 0.13 0.22
43.4 39.4 0.21 0.46 0.79 0.07 0.14 0.25
43.4 39.6 0.23 0.52 0.89 0.07 0.15 0.28
43.4 39.8 0.23 0.52 0.88 0.07 0.15 0.28
43.4 40.0 0.23 0.50 0.85 0.07 0.15 0.27
43.4 40.2 0.26 0.56 0.93 0.07 0.16 0.29
43.4 40.4 0.27 0.57 0.94 0.07 0.16 0.30
43.4 40.6 0.27 0.57 0.94 0.07 0.16 0.30
43.4 40.8 0.27 0.57 0.94 0.07 0.16 0.30
43.4 41.0 0.27 0.57 0.94 0.07 0.16 0.30
43.4 41.2 0.26 0.57 0.94 0.07 0.16 0.29
43.4 41.4 0.25 0.55 0.93 0.07 0.15 0.28
43.4 41.6 0.21 0.45 0.77 0.06 0.13 0.24
43.4 41.8 0.19 0.43 0.75 0.05 0.12 0.23
43.4 42.0 0.17 0.40 0.73 0.05 0.11 0.21
43.4 42.2 0.15 0.34 0.62 0.04 0.10 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
43.6 35.8 0.12 0.29 0.53 0.03 0.07 0.14
43.6 36.0 0.12 0.29 0.53 0.03 0.07 0.14
43.6 36.2 0.12 0.29 0.53 0.03 0.07 0.14
43.6 36.4 0.12 0.29 0.53 0.03 0.07 0.14
43.6 36.6 0.12 0.29 0.54 0.04 0.08 0.14
43.6 36.8 0.13 0.29 0.54 0.04 0.08 0.15
43.6 37.0 0.14 0.31 0.55 0.04 0.09 0.16
43.6 37.2 0.16 0.36 0.63 0.05 0.11 0.19
43.6 37.4 0.19 0.48 0.89 0.06 0.14 0.29
43.6 37.6 0.21 0.52 0.98 0.06 0.15 0.33
43.6 37.8 0.22 0.46 0.77 0.07 0.14 0.24
43.6 38.0 0.28 0.52 0.82 0.08 0.16 0.26
43.6 38.2 0.43 0.80 1.23 0.12 0.23 0.39
43.6 38.4 0.58 1.04 1.55 0.15 0.31 0.51
43.6 38.6 0.57 1.02 1.53 0.15 0.30 0.50
43.6 38.8 0.40 0.74 1.14 0.11 0.22 0.36
43.6 39.0 0.24 0.43 0.68 0.08 0.15 0.23
43.6 39.2 0.20 0.40 0.66 0.07 0.13 0.22
43.6 39.4 0.22 0.50 0.87 0.07 0.14 0.26
43.6 39.6 0.23 0.52 0.89 0.07 0.15 0.27
43.6 39.8 0.21 0.48 0.84 0.06 0.14 0.26
43.6 40.0 0.20 0.41 0.68 0.06 0.13 0.23
43.6 40.2 0.24 0.53 0.90 0.07 0.15 0.28
43.6 40.4 0.27 0.56 0.94 0.07 0.16 0.29
43.6 40.6 0.27 0.57 0.94 0.07 0.16 0.30
43.6 40.8 0.27 0.57 0.94 0.07 0.16 0.30
43.6 41.0 0.27 0.57 0.94 0.07 0.16 0.30
43.6 41.2 0.27 0.57 0.94 0.07 0.16 0.30
43.6 41.4 0.26 0.57 0.94 0.07 0.16 0.29
43.6 41.6 0.23 0.52 0.88 0.06 0.14 0.27
43.6 41.8 0.19 0.44 0.76 0.05 0.12 0.23
43.6 42.0 0.17 0.40 0.72 0.05 0.11 0.21
43.6 42.2 0.15 0.34 0.61 0.04 0.09 0.18
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Kisa Periyod i¢in 1.0 sn Periyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
43.8 35.8 0.12 0.29 0.53 0.03 0.07 0.14
43.8 36.0 0.12 0.29 0.53 0.03 0.07 0.14
43.8 36.2 0.12 0.29 0.53 0.03 0.07 0.14
43.8 36.4 0.12 0.29 0.53 0.03 0.07 0.14
43.8 36.6 0.12 0.29 0.54 0.04 0.08 0.14
43.8 36.8 0.13 0.30 0.54 0.04 0.08 0.15
43.8 37.0 0.14 0.32 0.57 0.04 0.09 0.16
43.8 37.2 0.17 0.40 0.69 0.05 0.11 0.21
43.8 37.4 0.20 0.51 0.99 0.06 0.14 0.33
43.8 37.6 0.21 0.50 0.90 0.06 0.14 0.29
43.8 37.8 0.23 0.46 0.76 0.07 0.14 0.23
43.8 38.0 0.31 0.58 0.91 0.09 0.17 0.29
43.8 38.2 0.49 0.90 1.37 0.13 0.26 0.44
43.8 38.4 0.60 1.06 1.57 0.16 0.31 0.52
43.8 38.6 0.53 0.96 1.45 0.14 0.28 0.47
43.8 38.8 0.34 0.62 0.97 0.10 0.19 0.31
43.8 39.0 0.22 0.40 0.64 0.07 0.14 0.22
43.8 39.2 0.21 0.46 0.79 0.07 0.14 0.24
43.8 39.4 0.23 0.52 0.88 0.07 0.14 0.27
43.8 39.6 0.22 0.50 0.87 0.06 0.14 0.26
43.8 39.8 0.19 0.40 0.68 0.06 0.12 0.22
43.8 40.0 0.18 0.36 0.61 0.06 0.12 0.21
43.8 40.2 0.23 0.51 0.86 0.07 0.14 0.26
43.8 40.4 0.26 0.56 0.94 0.07 0.16 0.29
43.8 40.6 0.27 0.57 0.94 0.07 0.16 0.30
43.8 40.8 0.27 0.57 0.94 0.07 0.16 0.30
43.8 41.0 0.27 0.57 0.94 0.07 0.16 0.30
43.8 41.2 0.27 0.57 0.94 0.07 0.16 0.30
43.8 41.4 0.27 0.57 0.95 0.07 0.16 0.30
43.8 41.6 0.26 0.57 0.95 0.07 0.15 0.29
43.8 41.8 0.21 0.46 0.78 0.06 0.13 0.24
43.8 42.0 0.17 0.39 0.70 0.05 0.11 0.21
43.8 42.2 0.14 0.33 0.59 0.04 0.09 0.17
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. % 50 | % 10 % 2 %50 | %10 % 2
44.0 35.8 0.12 0.29 0.53 0.03 0.07 0.14
44.0 36.0 0.12 0.29 0.53 0.03 0.07 0.14
44.0 36.2 0.12 0.29 0.53 0.03 0.07 0.14
44.0 36.4 0.12 0.29 0.54 0.03 0.07 0.14
44.0 36.6 0.13 0.29 0.54 0.04 0.08 0.14
44.0 36.8 0.14 0.30 0.55 0.04 0.08 0.15
44.0 37.0 0.15 0.35 0.62 0.04 0.10 0.17
44.0 37.2 0.18 0.43 0.74 0.05 0.12 0.22
44.0 37.4 0.20 0.52 1.05 0.06 0.14 0.36
44.0 37.6 0.21 0.49 0.85 0.06 0.14 0.27
44.0 37.8 0.24 0.47 0.77 0.07 0.14 0.24
44.0 38.0 0.35 0.66 1.04 0.10 0.19 0.32
44.0 38.2 0.54 0.98 1.48 0.14 0.29 0.48
44.0 38.4 0.59 1.05 1.57 0.15 0.31 0.51
44.0 38.6 0.47 0.87 1.34 0.13 0.25 0.43
44.0 38.8 0.29 0.52 0.82 0.09 0.16 0.27
44.0 39.0 0.22 0.43 0.71 0.07 0.14 0.23
44.0 39.2 0.23 0.51 0.87 0.07 0.14 0.26
44.0 39.4 0.22 0.51 0.88 0.06 0.14 0.27
44.0 39.6 0.19 0.43 0.75 0.06 0.13 0.23
44.0 39.8 0.17 0.34 0.59 0.05 0.11 0.19
44.0 40.0 0.17 0.35 0.60 0.06 0.11 0.20
44.0 40.2 0.22 0.49 0.83 0.06 0.14 0.26
44.0 40.4 0.26 0.56 0.93 0.07 0.16 0.29
44.0 40.6 0.27 0.57 0.94 0.07 0.16 0.30
44.0 40.8 0.27 0.57 0.94 0.07 0.16 0.30
44.0 41.0 0.27 0.57 0.94 0.07 0.16 0.30
44.0 41.2 0.27 0.57 0.94 0.07 0.16 0.30
44.0 41.4 0.27 0.57 0.94 0.07 0.16 0.30
44.0 41.6 0.27 0.58 0.96 0.07 0.16 0.30
44.0 41.8 0.22 0.49 0.84 0.06 0.14 0.26
44.0 42.0 0.17 0.38 0.68 0.05 0.11 0.20
44.0 42.2 0.14 0.32 0.58 0.04 0.09 0.17
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi
Boy. En. % 50 | % 10 % 2 %50 | %10 % 2
44.2 35.8 0.12 0.29 0.53 0.03 0.07 0.14
44.2 36.0 0.12 0.29 0.53 0.03 0.07 0.14
44.2 36.2 0.12 0.29 0.54 0.03 0.07 0.14
44.2 36.4 0.12 0.29 0.54 0.03 0.08 0.14
44.2 36.6 0.13 0.30 0.55 0.04 0.08 0.15
44.2 36.8 0.15 0.33 0.59 0.04 0.09 0.16
44.2 37.0 0.17 0.39 0.68 0.05 0.10 0.19
44.2 37.2 0.19 0.44 0.76 0.05 0.12 0.22
44.2 37.4 0.20 0.50 1.03 0.06 0.13 0.35
44.2 37.6 0.21 0.47 0.80 0.06 0.13 0.24
44.2 37.8 0.24 0.47 0.77 0.07 0.14 0.23
44.2 38.0 0.38 0.72 1.13 0.10 0.21 0.35
44.2 38.2 0.56 1.01 1.52 0.14 0.29 0.49
44.2 38.4 0.57 1.03 1.53 0.15 0.30 0.50
44.2 38.6 0.40 0.76 1.17 0.11 0.22 0.37
44.2 38.8 0.25 0.46 0.73 0.08 0.15 0.24
44.2 39.0 0.23 0.49 0.84 0.07 0.14 0.25
44.2 39.2 0.23 0.51 0.88 0.07 0.14 0.27
44.2 39.4 0.21 0.47 0.83 0.06 0.13 0.25
44.2 39.6 0.17 0.36 0.62 0.05 0.11 0.20
44.2 39.8 0.16 0.33 0.57 0.05 0.11 0.18
44.2 40.0 0.18 0.38 0.65 0.06 0.11 0.20
44.2 40.2 0.21 0.48 0.83 0.06 0.14 0.26
44.2 40.4 0.25 0.55 0.92 0.07 0.15 0.29
44.2 40.6 0.26 0.56 0.94 0.07 0.16 0.29
44.2 40.8 0.27 0.57 0.94 0.07 0.16 0.30
44.2 41.0 0.27 0.57 0.94 0.07 0.16 0.30
44.2 41.2 0.27 0.57 0.94 0.07 0.16 0.30
44.2 41.4 0.27 0.57 0.94 0.07 0.16 0.30
44.2 41.6 0.27 0.57 0.95 0.07 0.16 0.30
44.2 41.8 0.23 0.51 0.88 0.06 0.14 0.27
44.2 42.0 0.17 0.37 0.65 0.05 0.11 0.20
44.2 42.2 0.14 0.32 0.57 0.04 0.09 0.16
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;
50 yi1lda asilma olasihigr | 50 yilda asilma olasihigi

Boy. En. % 50 | % 10 % 2 %50 | %10 % 2
44.4 35.8 0.12 0.29 0.53 0.03 0.07 0.14
44 .4 36.0 0.12 0.29 0.54 0.03 0.07 0.14
44.4 36.2 0.12 0.29 0.54 0.03 0.07 0.14
44 .4 36.4 0.13 0.30 0.54 0.04 0.08 0.14
44.4 36.6 0.14 0.32 0.58 0.04 0.08 0.16
44.4 36.8 0.16 0.37 0.66 0.04 0.10 0.18
44.4 37.0 0.18 0.41 0.72 0.05 0.11 0.20
44.4 37.2 0.19 0.44 0.76 0.05 0.12 0.22
44.4 37.4 0.20 0.47 0.88 0.05 0.12 0.27
44.4 37.6 0.20 0.44 0.76 0.06 0.12 0.22
44.4 37.8 0.22 0.43 0.72 0.07 0.13 0.22
44 .4 38.0 0.33 0.64 1.03 0.09 0.18 0.31
44.4 38.2 0.49 0.92 1.41 0.12 0.26 0.45
44.4 38.4 0.50 0.94 1.43 0.13 0.27 0.46
44 .4 38.6 0.33 0.63 0.98 0.09 0.18 0.31
44.4 38.8 0.24 0.47 0.77 0.07 0.14 0.24
44.4 39.0 0.23 0.51 0.88 0.07 0.14 0.27
44 .4 39.2 0.22 0.50 0.87 0.06 0.14 0.26
44.4 39.4 0.18 0.39 0.67 0.06 0.11 0.21
44.4 39.6 0.16 0.33 0.57 0.05 0.10 0.18
44.4 39.8 0.16 0.33 0.58 0.05 0.10 0.18
44 .4 40.0 0.18 0.42 0.75 0.06 0.12 0.23
44.4 40.2 0.21 0.48 0.84 0.06 0.14 0.26
44 .4 40.4 0.24 0.52 0.88 0.06 0.15 0.27
44.4 40.6 0.26 0.56 0.94 0.07 0.16 0.29
44.4 40.8 0.27 0.57 0.94 0.07 0.16 0.30
44.4 41.0 0.27 0.57 0.94 0.07 0.16 0.30
44 .4 41.2 0.27 0.57 0.94 0.07 0.16 0.30
44.4 41.4 0.27 0.57 0.94 0.07 0.16 0.30
44.4 41.6 0.26 0.57 0.95 0.07 0.16 0.29
44.4 41.8 0.23 0.53 0.90 0.06 0.14 0.27
44.4 42.0 0.17 0.36 0.63 0.05 0.10 0.19
44 .4 42.2 0.14 0.32 0.57 0.04 0.09 0.16
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin

Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,
50 yilda asilma olasihigr | 50 yilda asilma olasihig:

Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
44.6 35.8 0.12 0.29 0.54 0.03 0.07 0.14
44.6 36.0 0.12 0.29 0.54 0.03 0.07 0.14
44.6 36.2 0.13 0.30 0.54 0.03 0.08 0.14
44.6 36.4 0.14 0.32 0.58 0.04 0.08 0.15
44.6 36.6 0.16 0.37 0.66 0.04 0.09 0.17
44.6 36.8 0.17 0.41 0.72 0.04 0.10 0.19
44.6 37.0 0.18 0.42 0.74 0.05 0.11 0.20
44.6 37.2 0.19 0.44 0.75 0.05 0.11 0.21
44.6 37.4 0.19 0.44 0.76 0.05 0.11 0.22
44.6 37.6 0.18 0.41 0.71 0.05 0.11 0.20
44.6 37.8 0.19 0.37 0.63 0.06 0.11 0.19
44.6 38.0 0.24 0.47 0.75 0.07 0.14 0.23
44.6 38.2 0.34 0.66 1.04 0.09 0.19 0.32
44.6 38.4 0.36 0.71 1.12 0.09 0.20 0.34
44.6 38.6 0.27 0.51 0.81 0.08 0.15 0.26
44.6 38.8 0.23 0.50 0.86 0.07 0.14 0.26
44.6 39.0 0.23 0.52 0.89 0.06 0.14 0.27
44.6 39.2 0.20 0.45 0.78 0.06 0.12 0.23
44.6 394 0.16 0.34 0.59 0.05 0.10 0.18
44.6 39.6 0.15 0.32 0.56 0.05 0.10 0.17
44.6 39.8 0.17 0.36 0.62 0.05 0.11 0.19
44.6 40.0 0.20 0.46 0.81 0.06 0.13 0.25
44.6 40.2 0.21 0.48 0.84 0.06 0.14 0.26
44.6 40.4 0.23 0.50 0.85 0.06 0.14 0.27
44.6 40.6 0.25 0.55 0.92 0.07 0.15 0.29
44.6 40.8 0.26 0.56 0.94 0.07 0.16 0.29
44.6 41.0 0.27 0.57 0.94 0.07 0.16 0.30
44.6 41.2 0.27 0.57 0.94 0.07 0.16 0.30
44.6 41.4 0.27 0.57 0.94 0.07 0.16 0.30
44.6 41.6 0.26 0.56 0.94 0.06 0.15 0.29
44.6 41.8 0.22 0.50 0.86 0.06 0.13 0.26
44.6 42.0 0.16 0.35 0.60 0.04 0.10 0.18
44.6 42.2 0.14 0.31 0.56 0.04 0.09 0.16
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Kisa Pe:riyod icin 1.0 sn Pgriyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S,

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 %50 | % 10 % 2
44.8 35.8 0.12 0.29 0.54 0.03 0.07 0.14
44.8 36.0 0.12 0.29 0.54 0.03 0.07 0.14
44.8 36.2 0.13 0.31 0.56 0.03 0.08 0.15
44.8 36.4 0.15 0.36 0.64 0.04 0.09 0.17
44.8 36.6 0.17 0.41 0.72 0.04 0.10 0.19
44.8 36.8 0.18 0.42 0.74 0.05 0.11 0.20
44.8 37.0 0.19 0.43 0.74 0.05 0.11 0.20
44.8 37.2 0.19 0.43 0.74 0.05 0.11 0.20
44.8 37.4 0.18 0.42 0.72 0.05 0.11 0.20
44.8 37.6 0.17 0.37 0.64 0.05 0.10 0.18
44.8 37.8 0.17 0.33 0.57 0.05 0.10 0.17
44.8 38.0 0.19 0.36 0.59 0.06 0.11 0.18
44.8 38.2 0.22 0.42 0.69 0.07 0.13 0.22
44.8 38.4 0.24 0.46 0.74 0.07 0.14 0.23
44.8 38.6 0.23 0.47 0.80 0.07 0.14 0.24
44.8 38.8 0.23 0.52 0.88 0.06 0.14 0.27
44.8 39.0 0.22 0.50 0.87 0.06 0.14 0.26
44.8 39.2 0.18 0.38 0.66 0.05 0.11 0.20
44.8 394 0.16 0.32 0.56 0.05 0.10 0.17
44.8 39.6 0.15 0.32 0.57 0.05 0.10 0.18
44.8 39.8 0.18 0.40 0.71 0.05 0.12 0.21
44 8 40.0 0.20 0.48 0.83 0.06 0.13 0.25
44.8 40.2 0.21 0.49 0.84 0.06 0.14 0.26
44.8 40.4 0.22 0.49 0.84 0.06 0.14 0.26
44 8 40.6 0.24 0.52 0.88 0.06 0.15 0.28
44.8 40.8 0.26 0.56 0.94 0.07 0.16 0.29
44.8 41.0 0.27 0.57 0.94 0.07 0.16 0.30
44.8 41.2 0.27 0.57 0.94 0.07 0.16 0.30
44 8 41.4 0.26 0.57 0.94 0.07 0.15 0.29
44.8 41.6 0.24 0.55 0.92 0.06 0.15 0.28
44.8 41.8 0.19 0.42 0.71 0.05 0.11 0.21
448 42.0 0.15 0.33 0.58 0.04 0.09 0.17
44.8 42.2 0.13 0.31 0.56 0.04 0.08 0.16
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Kisa Periyod i¢in 1.0 sn Periyodu icin
Koordinat Spektral Ivme (g) - Sg Spektral Ivme (g) — S;

50 yilda asilma olasihigr | 50 yilda asilma olasihig:
Boy. En. % 50 | % 10 % 2 % 50 | % 10 % 2
45.0 35.8 0.12 0.29 0.54 0.03 0.07 0.14
45.0 36.0 0.13 0.30 0.55 0.03 0.08 0.15
45.0 36.2 0.15 0.35 0.62 0.04 0.09 0.16
45.0 36.4 0.17 0.40 0.71 0.04 0.10 0.19
45.0 36.6 0.18 0.42 0.73 0.04 0.10 0.20
45.0 36.8 0.18 0.43 0.74 0.05 0.11 0.20
45.0 37.0 0.18 0.43 0.74 0.05 0.11 0.20
45.0 37.2 0.18 0.42 0.73 0.05 0.11 0.20
45.0 37.4 0.16 0.38 0.67 0.05 0.10 0.18
45.0 37.6 0.15 0.33 0.58 0.04 0.09 0.16
45.0 37.8 0.15 0.31 0.55 0.05 0.09 0.16
45.0 38.0 0.16 0.32 0.56 0.05 0.10 0.16
45.0 38.2 0.18 0.34 0.58 0.05 0.11 0.18
45.0 38.4 0.20 0.39 0.66 0.06 0.12 0.21
45.0 38.6 0.22 0.50 0.87 0.06 0.14 0.26
45.0 38.8 0.23 0.52 0.89 0.06 0.14 0.27
45.0 39.0 0.20 0.46 0.81 0.06 0.13 0.24
45.0 39.2 0.16 0.34 0.59 0.05 0.10 0.18
45.0 39.4 0.15 0.32 0.56 0.05 0.10 0.17
45.0 39.6 0.16 0.35 0.60 0.05 0.10 0.19
45.0 39.8 0.19 0.45 0.79 0.05 0.12 0.24
45.0 40.0 0.21 0.48 0.84 0.06 0.13 0.26
45.0 40.2 0.21 0.49 0.84 0.06 0.14 0.26
45.0 40.4 0.22 0.49 0.84 0.06 0.14 0.26
45.0 40.6 0.23 0.50 0.85 0.06 0.14 0.27
45.0 40.8 0.25 0.55 0.92 0.07 0.15 0.29
45.0 41.0 0.26 0.57 0.94 0.07 0.16 0.29
45.0 41.2 0.26 0.57 0.94 0.07 0.16 0.29
45.0 41.4 0.26 0.56 0.93 0.06 0.15 0.29
45.0 41.6 0.21 0.47 0.81 0.06 0.13 0.24
45.0 41.8 0.16 0.35 0.60 0.05 0.10 0.18
45.0 42.0 0.14 0.31 0.56 0.04 0.09 0.16
45.0 42.2 0.13 0.31 0.56 0.04 0.08 0.15
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EK-B
IVME SPEKTRUMUNDA ESAS ALINAN ZEMIN SINIFLARININ TANIMLANMASI

B.1. SIMGELER

d. = Eniist 30 m’deki kohezyonlu zemin tabakalarinin toplam kalinlig

d;i =1 1la 30 m arasinda yer alan 1’inci tabakanin kalinlig1 (m)

ds = Eniist 30 m’deki kohezyonsuz zemin tabakalariin toplam kalinlig1

N;  =11la 30 m arasinda yer alan 1’inci tabakanin diizeltme yapilmamis standart

penetrasyon sayist (ASTM D 1586, 100 vurus/ft’den biiylik alinmayacaktir.)

PI = Plastisite indisi

syi = 11la 30 m arasinda yer alan i’inci tabakanin drenajsiz kayma dayanimi (kPa), (ASTM
D 2166 veya D 2850, 250 kPa’dan biiyiik alinmayacaktir.)

véi = 11la 30 m arasinda yer alan i’inci tabakanin kayma dalgas1 hiz1 (m/sn)

w = Su muhtevasi

B.2. ZEMIN SINIFLARI

B.2.1 — ivme Spektrumu’nda esas alinan zemin smniflari asagidaki gibi tamimlanmaktadir:

A Swinifi: Sert kaya, kayma dalgas1 hizi, v, > 1500 m/sn

B Sinifi: Kaya, (760 m/sn < v, < 1500 m/sn)

C Swnifi: Cok siki zeminler ve yumusak kaya, (360 m/sn < v, <760 m/sn) veya
N>50veya 5, > 100 kPa

D Sinifi: Kati zeminler, (180 m/sn < ¥, <360 m/sn) veya (15 < N < 50) veya
(50 kPa< 5, <100 kPa)

E simifi: v, < 180 m/sn veya N < 15 veya 5, < 50 kPa olan zemin profili veya 3 metreden
kalin yumusak kil bulunan zemin profili (P/>20, w =2 %40 ve 5, <25 kPa)

F Sinifi: Sahaya 6zel degerlendirme gerektiren zeminler:

(1) Deprem etkisi altinda potansiyel ¢okme veya go¢me duyarliligi olan zeminler (6rnegin
stvilagabilen zeminler), yiliksek derecede hassas killer ve zayif ¢imentolanmis zeminler, vb.

Istisna: Hakim periyodu 0.5 sn’den diisiik olan yapilar igin sivilagabilen zeminlerde spektal
ivmelerin bulunmasinda sahaya 6zel geoteknik arastirmaya gerek yoktur. Bu durumda zemin
siifi B.2’ye gore belirlenir.

(2) Turbalar ve/veya yiiksek derecede organik killer (H > 3 m kalinliginda turba ve/veya
organik kil)

(3) Cok yiiksek plastisiteli killer (H> 8 m ve P1>75)
(4) Cok kalin yumusak/orta sert killer (H> 36 m ve s, <50 kPa)

B.2.2 — Zemin smifinin B.1.1’e gore tanimlanabilmesi i¢in yeterli geoteknik verinin mevcut
olmamasi durumunda, E ve F siniflarinda olmadigindan emin olunmasi kaydi ile, zeminin D
smifinda oldugu kabul edilebilir.

B.2.3 — Zemin sifininin tanimlanmasinda kullanilan parametreler zemin profilinin en {stteki
30 m’si i¢in hesaplanir. En {ist 30 m’de farkli kaya ve zemin tabakalarini iceren profillerdeki
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tabakalar i=1’den i=n’ye kadar numaralandirilir. B.2.1°de yer alan temel parametreler asagida
tanimlanmastir.

(a) En iist 30 m i¢in esdeger kayma dalgasi hizi:
v =l O .d, =30m) (B.1)
i=1

(b) En st 30 m i¢in esdeger standart penetrasyon sayist (kohezyonsuz zemin, kohezyonlu
zemin ve kaya tabakalari icin):

N= l—d (B.2)
2y

i=1 i

(¢) En st 30 m i¢in esdeger standart penetrasyon sayist (sadece kohezyonsuz zemin
tabakalar icin):

_ d m
Ny =— O.d. =d,) (B.3)
i=1

d;
2y

i=1 i

(d) En st 30 m i¢in esdeger drenajsiz kayma dayanima:

_ d S
STy Q. d=d) (B.4)
Ui i=1

i=l Pui

B.3. SINIFLANDIRMANIN YAPILMASI

Zemin siniflandirmasi i¢in asagidaki adimlar izlenecektir:

B.3.1 — F smifi zemin i¢in tanimlanan dort grup kontrol edilir. Saha bu dort gruptan herhangi
birine giriyor ise Zemin Siifi F olarak degerlendirilir ve sahaya 6zel degerlendirme yapilir.

B.3.2 — 3 metreden kalin yumusak kil tabakasi olup olmadigi kontrol edilir (gerekli kriterler
PI>20,w 2 %40 ve s, <25 kPa). Var ise Zemin Smufi E olarak atanir.

B.3.3 — Aksi biitiin durumlarda, B.2.3’te en tist 30 m i¢in tanmimlanan esdeger kayma dalgasi
hiz1 (v, ), esdeger penetrasyon sayist (N veya N, ) veya esdeger drenajsiz kayma dayanimi
(5, )’nun birisinden yararlanarak B.2.1’e gore zemin siniflandirmasi yapilir.

B.3.4 — Zemin Smifi B, kaya i¢in kayma dalgas1 hizina gore atanmalidir. Az asinmis sert
kayalar i¢in kayma dalgasi hizinin tahminine izin verilir. Yiiksek derecede asinmis veya
kirilmis kayalar i¢in kayma dalgasi hiz1 6lgiilmeli veya Zemin Sinifi C olarak atanmalidir.

B.3.5 — Zemin Sinift A atamasi sahada yapilan kayma dalgas1 hiz1 dl¢timleri veya ayni kaya
tiiriindeki profiller tizerinde yapilan dl¢iimlere gore olmalidir.
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B.3.6 — Kaya tabakasi ile temel seviyesi arasinda kalinlig1 3 m’den fazla bir zemin tabakasi
var ise, Zemin Sinifi A veya B olarak atanmamalidir.

Tablo B.1. Zemin Siniflar:

Zemin _ — _ — .
Sunifi Aciklama v, (m/sn) N veya N, s, (kPa)
C Gok sikizemin | 3¢, 540 > 50 > 100
ve yumusak kaya
D Sert zemin 180 - 360 15-50 50 -100
E Yumusak zemin <180 <15 <50
* 5, yontemi kullanilmis ve N, ile 5, kriterleri farkli sonug veriyor ise, daha
zay1f olan zemin siifi secilmelidir.
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EK-C

ARTIMSAL ESDEGER DEPREM YUKU YONTEMI ILE ITME ANALIZI:
DOGRUSAL OLMAYAN SPEKTRAL YERDEGISTIRMENIN BELIRLENMESI

C.1. SIMGELER

a = Birinci (hakim) moda ait modal ivme

ayi = Birinci moda ait esdeger akma ivmesi

Cri = Birinci moda ait spektral yerdegistirme orani

d, = Birinci (hakim) moda ait modal yerdegistirme

dy = Birinci moda ait esdeger akma yerdegistirmesi

dl(p ) =Enson (p)’inci itme adimi1 sonunda elde edilen birinci moda ait maksimum modal
yerdegistirme (modal yerdegistirme istemi)

Ry1 = Birinci moda ait Dayanim Azaltma Katsayis1

S = itme analizinin ilk adiminda birinci moda ait elastik spektral ivme

S ((13 = [tme analizinin ilk adiminda birinci moda ait dogrusal elastik spektral yerdegistirme

Sq¢i1 = Birinci moda ait dogrusal elastik olmayan (nonlineer) spektral yerdegistirme

Ts = 1.2.2°de tanimlanan ivme spektrumundaki kdse periyodu

Tl(l) = Baslangictaki (i=1) itme adiminda birinci (deprem dogrultusunda hakim) titresim

moduna ait dogal titresim periyodu

(ofl) = Baslangictaki (i=1) itme adiminda birinci (deprem dogrultusunda hakim) titresim
moduna ait dogal agisal frekans

os = 1.2.2°de tanimlanan ivme spektrumundaki kose periyoduna kars1 gelen dogal
acisal frekans

C.2. DOGRUSAL VE DOGRUSAL OLMAYAN SPEKTRAL YERDEGISTIRME

Dogrusal elastik olmayan (nonlineer) spektral yerdegistirme, Sgy,, itme analizinin ilk
adiminda, dogrusal elastik davranis esas alinarak hesaplanan birinci (hakim) moda ait Tl(l)
baslangi¢ periyoduna kars1 gelen dogrusal elastik (lineer) spektral yerdegistirme S, e bagh
olarak Denk.(C.1) ile elde edilir:

Sait = Cri Sger (Ca)

Dogrusal elastik (lineer) spektral yerdegistirme S,.,, itme analizinin ilk adiminda birinci

moda ait elastik spektral ivme S, , ’den hesaplanir:
S

" @by (2

el»

Sdel

C.3. SPEKTRAL YERDEGISTiRME ORANI

Denk.(C.1)’deki spektral yerdegistirme orani Cgr;, baslangi¢ periyodu 7}(1) ’in degerine
(]](1)2 2n /co%l)) bagli olarak C.3.1 veya C.3.2’ye gore belirlenir.

C.3.1 - Tl(l) baslangi¢ periyodunun, 1.2.2°de tanimlanan ivme spektrumundaki kdse periyodu
Ts’ye esit veya daha uzun olmasi durumunda (7}(1) =T veya (co}l))2 < coé ), dogrusal elastik
olmayan (nonlineer) spektral yerdegistirme S, esit yerdegistirme kuralr uyarinca dogal
periyodu yine Tl(l)olan eslenik dogrusal elastik sistem’e ait lineer elastik spektral
yerdegistirme S, e esit alinacaktir. Buna gore Denk.(C.1)’deki spektral yerdegistirme
orant:
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Coy =1 (C.3)

Sekil C.1°de ve onu izleyen Sekil C.2’de birinci (hakim) titresim moduna ait ve koordinatlar
(di1, a)) olan modal kapasite diyagrami ile koordinatlart “spektral yerdegistirme (Sq) —
spektral ivme (S,)” olan davranis spektrumu birarada ¢izilmistir.

C3.2 - TI(I) baslangi¢ periyodunun, 1.2.2°de tanimlanan ivme spektrumundaki kése periyodu
Ts’den daha kisa olmasi durumunda (7,'V < 1y veya (@) > wé) ise, Denk.(C.1) deki
spektral yerdegistirme oranm Cy;, ardisik yaklasimla asagidaki sekilde hesaplanacaktir:

al’ Sa A ,
Aw2=@uTy)?

Sael ___________ ,_’I_ _____ |

| E

((ogl))2 E
d?=S4,=S d, S,
1 dil del 1, 9d

Sekil C.1

(a) Itme analizi sonucunda elde edilen modal kapasite diyagrami, Sekil C.2(a)’da gosterildigi
tizere, yaklasik olarak iki dogrulu (bi-lineer) bir diyagrama doniistiiriiliir. Bu diyagramin
baslangi¢ dogrusunun egimi, itme analizinin ilk adimindaki (i=1) dogrunun egimi olan birinci

moda ait 6zdegere, ((ogl))2 , esit alinir (Tl(])Z 2 /(ofl) ).

(b) Ardisik yaklasimin ilk adiminda Cr; = 1 kabulii yapilarak, diger deyisle Denk. (C.3)
kullanilarak esdeger akma noktasi’nin koordinatlar1 esit alanlar kurali ile belirlenir. Sekil
C.2(a)’da goriilen a?l esas alinarak Cr; asagida sekilde tanimlanir:

1+R., — NI,/ TV
Cpi= R DT (C.4)

Bu bagintida Ry, birinci moda ait dayanim azaltma katsayisi’n1 gostermektedir:

R, = Saet (C.5)

yl

(¢) Denk.(C.4)’den bulunan Cg; kullanilarak Denk.(C.1)’e gore hesaplanan S, esas alinarak
esdeger akma noktasi’nin koordinatlari, Sekil C.2(b)’de gosterildigi lizere, esit alanlar kural
ile yeniden belirlenir ve bunlara gére ay; , Ry1 ve Cr; tekrar hesaplanir. Ardisik iki adimda
elde edilen sonuglarin kabul edilebilir dl¢lide birbirlerine yaklastiklar1 adimda ardisik
yaklagima son verilir.
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A

aj, Sa

Sael

dy, Sq

Sdit

Sde

>

di, Sq

Sdil

P —
1

d

Sdel

Sekil C.2
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EK-D
ARTIMSAL MOD BiRLESTIRME YONTEMI iLE ITME ANALIZi

D.1. SIMGELER

al(li) = (1)’inci itme adim1 sonunda n’inci moda ait modal ivme

ayn, ~ =n’inci moda ait esdeger akma ivmesi

Crn =n’inci moda ait spektral yerdegistirme orani

d¥ = (i)inci itme adim1 sonunda n’inci moda ait modal yerdegistirme

F b - (1)’inci itme adimina ait birikimli spektrum 6lgek katsayisi

M J(?( = (1)’inci itme adimi1 sonunda, (j) plastik kesidinde x ekseni etrafinda olusan egilme
momenti

M J(‘l = (i)’inci itme adiminda AF"=1 aliarak yapilan dogrusal (lineer) mod birlestirme
analizi sonucunda, (j) plastik kesidinde x ekseni etrafinda hesaplanan egilme

momenti

M J(‘; = (1)’inci itme adim1 sonunda, (j) plastik kesidinde y ekseni etrafinda olusan egilme
momenti

M J(‘; = (i)’inci itme adiminda AF®=1 aliarak yapilan dogrusal (lineer) mod birlestirme
analizi sonucunda, (j) plastik kesidinde y ekseni etrafinda hesaplanan egilme
momenti

ms = Herhangi bir (s) serbestlik derecesinin kiitlesi

N® = (i)inci itme adimi sonunda, (j) plastik kesidinde olusan eksenel kuvvet

N}i) = (i)’inci itme adimmda AF®=1 almarak yapilan dogrusal (lineer) mod birlestirme
analizi sonucunda, (j) plastik kesidinde hesaplanan eksenel kuvvet

Ry,  =n’inci moda ait Dayanim Azaltma Katsayis1

= (1)’inci itme adim1 sonunda, herhangi bir (j) noktasinda veya kesidinde olusan tipik
yerdegistirme, plastik sekildegistirme veya i¢ kuvvet

17j(i) = (i)’inci itme adimda AF®=1 aliarak yapilan dogrusal (lineer) mod birlestirme

analizi sonucunda, (j) noktasinda veya kesidinde hesaplanan tipik yerdegistirme,

plastik sekildegistirme veya i¢ kuvvet

S = jtme analizinin ilk adiminda n’inci moda ait dogrusal elastik spektral ivme

Szzi = [tme analizinin ilk adiminda n’inci moda ait dogrusal elastik spektral yerdegistirme

Ts = 1.2.2°de tanimlanan ivme spektrumundaki kdse periyodu

T n“) = Baglangictaki (i=1) itme adiminda n’inci titresim moduna ait dogal titresim periyodu

oy, = () plastik kesidinde x ekseni etrafindaki momentle ilgili olarak (k)’mnc1 akma
diizlemini veya ¢izgisini tanimlayan katsay1

oy, = () plastik kesidinde y ekseni etrafindaki momentle ilgili olarak (k)’inc1 akma

diizlemini veya ¢izgisini tanimlayan katsay1

Bij = () plastik kesidindeki eksenel kuvvetle ilgili olarak (k)’inct akma diizlemini veya
¢izgisini tanimlayan katsay1

Aa® = (i)’inci itme adiminda n’inci moda ait modal ivme artimi

Ac{ni? = (1)’inci itme adiminda n’inci moda ait modal yerdegistirme artimi

AFY = (i)’inci itme adimida artimsal spektrum Slgek katsayis

Afs(‘) = (1)’inci itme adiminda n’inci dogal titresim modu i¢in sistemin herhangi bir (s)
serbestlik derecesine etkiyen deprem yiikiiniin artim1

Al = (1)’inci itme adiminda n’inci dogal titresim modu i¢in sistemin herhangi bir (s)
serbestlik derecesine ait yerdegistirme artimi

@Y = (i)’inci itme adimida, o adimdaki plastik kesit konfigiirasyonu gézoniine almarak
belirlenen n’inci mod seklinin (s) serbestlik derecesine ait genligi
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0 N .. o . .. 5- . o . .
I',, = (i)’inci itme adiminda, x dogrultusundaki deprem i¢gin n’inci dogal titresim moduna

ait katki carpani
0g = 1.2.2°de tanimlanan ivme spektrumundaki kdse periyoduna kars1 gelen dogal
. agisal frekans
a);‘) = (1)’inci itme adiminda, o adimdaki plastik kesit konfigiirasyonu gézoniine alinarak
belirlenen n’inci titresim moduna ait dogal agisal frekans
o =Baslangigtaki (i=1) itme adiminda n’inci titresim moduna ait dogal agisal frekans
u)ﬂp ) =En sondaki (i=p) itme adiminda n’inci titresim moduna ait dogal acisal frekans
D.2. GIRIS

D.2.1 — Artimsal Esdeger Deprem Yiikii Yontemi ile itme analizinin en Oonemli sakincasi,
tagiyict sistemin deprem davranisinin sadece birinci (deprem dogrultusunda hakim) dogal
titresim modundaki davranistan ibaret oldugunun varsayilmasidir. Bu nedenle yontemin
uygulamasi, sadece her iki deprem dogrultusunda da tam simetrisi olan diizenli rihtim ve
iskele sistemleri ile sinirlidir. Bu kosullara uymayan rihtim ve iskelelerde uygulanmak {izere,
birden fazla titresim modunun gozoniine alindig1 Artimsal Mod Birlestirme Yontemi ile itme
analizi asagida aciklanmistir.

D.2.2 — Artimsal Mod Birlestirme Yontemi ile itme analizinde, ardisik iki plastik kesit
olusumu arasindaki her bir itme adiminda “adim adim dogrusal elastik” davranis esas alinir.
Modal o6lceklendirme ile monotonik olarak arttiritlan modal yerdegistirmeler gozoniine
alinarak, her adimda mod birlestirme kurallari’nin uygulandigi bir dogrusal (lineer) davranis
spektrumu analizi gergeklestirilir. Bu analizin sonuglarindan yararlanilarak, her itme adimi
sonunda sistemde olusan plastik kesit belirlenir; yerdegistirme, plastik sekildegistirme, i¢
kuvvet artimlar1 ile bunlara ait birikimli degerler ve sonucta deprem istemine karsi gelen
maksimum degerler hesaplanir [1,2].

D.3. MODAL OLCEKLENDIRME

D.3.1 — Ardisik iki plastik kesit olusumu arasindaki herhangi bir (i)’inci dogrusal itme
adiminda, tipik bir n’inci dogal titresim modu i¢in tasiyict sistemin herhangi bir (s) serbestlik
derecesine ait yerdegistirme artimi asagidaki sekilde yazilabilir:

Au) = @Y 17O AgD D.1
sn sn Xn n

D.3.2 — Denk.(D.1)’de yer alan ve (i)’inci itme adiminda n’inci moddaki modal yerdegistirme
artim’n1 temsil eden Adl(ll) ‘nin, bir 6nceki itme adiminin sonundaki modal yerdegistirmeye
eklenmesi ile, (i)’inci adim sonunda birikimli (kiimiilatif) modal yerdegistirme asagidaki
sekilde elde edilir:

dV = d"V+ Aqd¥ (D.2)

Modlarin goreli katkilarinin gozoniine alinabilmesi i¢in birikimli modal yerdegistirme, tek
serbestlik dereceli sistemlere 6zgili esit yerdegistirme kurali’nma gore, ayn1 modda birinci
adimdaki (i=1) elastik spektral yerdegistirme S égl ile orantili olarak tanimlanir:

dV=s FO (D.3)
Burada FY, (i)’inci itme admmnda biitiin modlar igin sabit oldugu varsayilan birikimli
spektrum olgek katsayisi'm gostermektedir. Denk.(D.2) ve Denk.(D.3)’iin sonucu olarak,
n’inci moddaki modal yerdegistirme artimi asagidaki sekilde tanimlanar:
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AdP= 8D AFD (D.4)

den

Burada AF? | yine (i)’inci adimda biitiin modlar i¢in sabit varsayilan artimsal spektrum olcek
katsayisr’dir. Boylece her bir itme adimindaki tim modal yerdegistirme artimlari, tek bir
parametreye bagli olarak ifade edilmis olmaktadir. Artimsal ve birikimli spektrum 6l¢ek
katsayilar1 arasindaki iliski asagidaki sekilde yazilabilir:

FO= FDp AFO < (D.5)

Yukaridaki bagintilarda yer alan ve birinci itme adimi (i=1) i¢in tanimlanan elastik spektral
yerdegistirme Sc(llf] , ayn1 adim i¢in 1.2.2°ye gore tanimlanan elastik spektral ivmeden elde
edilebilir:

s
(1 — aen
den (60(1))2 (D‘6)

D.3.3 — Denk.(D.3) ve Denk.(D.4) ile verilen modal 6l¢eklendirme bagintilari, yeni bir
plastik kesitin olustugu her bir itme adimi siirecinde elastik spektral yerdegistirmenin
monotonik olarak arttirilmasina karsi1 gelmektedir. Diger deyisle, spektral yerdegistirmeler
bakimindan deprem etkisi, sifirdan baglayarak her bir itme adiminda belirli bir miktarda
bliyiitiilmiis olmaktadir.

a, Sa

I I
il
)"

Son adim

N\ ik plastik kesit
' adimi e |
i e : L n=1

d, Sq
Sekil D.1

Denk.(D.6)’dan yararlanilarak “spektral yerdegistirme (Sq) — spektral ivme (S,)”
koordinatlarinda ¢izilen davranis spektrumunun, sistemdeki ilk plastik kesitin olustugu
dogrusal elastik birinci adim sonundaki 6lgeklendirilmis durumu (F! <1) Sekil D.1°de
gosterilmistir. Spektrumun daha sonraki herhangi bir (i)’inci ara adim sonundaki
6lgeklendirilmis durumu da (F" <1) aym sekilde goriilmektedir. (p)’inci son itme adimi
sonunda ise, esit yerdegistirme kurali uyarinca, elastik davranis spektrumunun kendisine
varilmaktadir (F®'=1). “Modal yerdegistirme (d) — modal ivme (a)” koordinatlari ile
tanimlanan ve asagida elde edilecek olan modal kapasite diyagramlar1 da, gozoniine alinan
tipik bir tagiyici sistemin ilk dort modu i¢in, sematik olarak Sekil D.1°de gosterilmistir.
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D.4. ARTIMSAL MOD BIiRLESTIRME YONTEMI ILE iTME ANALIZi
ALGORITMASI

Yukarida aciklanan modal 6l¢eklendirme islemi esas alinarak, artimsal mod birlestirme
yontemi ile yapilacak itme analizinin ana adimlar1 asagida 6zetlenmistir:

D.4.1 — Artimsal Mod Birlestirme YoOntemi’nin pratik uygulamasinda, her bir (i)’inci itme
admmda AFY =1 alinarak dogrusal bir Mod Birlestirme Analizi yapilir. Analizde, bir
onceki adim sonundaki eksenel kuvvetler esas alinarak, ikinci mertebe etkileri hesaba
katilabilir. G6zoniine alinacak mod sayisi, birinci itme adimindaki (i=1) modal biiyiikltikler
esas alinarak belirlenir. Bu analizde;

(a) Denk.(D.1) ve Denk.(D.4)’e gore tipik n’inci mod i¢in deprem verisi olarak birinci itme
adimindaki (i=1) elastik spektral yerdegistirme Sg;; gbzoniine alinir. Bu giris bilgisi, tiim
itme adimlarinda degismeksizin aynen kullanilir.

(b) Biitiin yerdegistirme, sekildegistirme ve i¢ kuvvet biiyiikliiklerine modal katkilarin hesabi
icin Tam Karesel Birlestirme (CQC) Kurali kullanilir. Bu kuralin uygulanmasinda kritik
sOniim orani biitiin modlarda 0.05 olarak alinir.

D.4.2 — Ardisik iki plastik kesit olusumu arasindaki herhangi bir (i)’inci itme adim1 sonunda,
tagtyict sistemin herhangi bir (j) noktasinda veya kesidinde olusan herhangi bir
yerdegistirmeyi, plastik sekildegistirmeyi veya i¢ kuvveti temsil eden tipik biiyiikliik rj(i),
bilinmeyen olarak sadece (i)’inci adima ait artimsal Slgek katsayist AFY cinsinden asagidaki
sekilde ifade edilir:

PO = 0 FOAFO (D.7)
Bu bagintiya iliskin tanimlar asagida verilmistir:

(a) 77j(i) , AFY =1 almarak (i)’inci itme adiminda D.4.1’e gére yapilan dogrusal (lineer) mod
birlestirme analizi sonucunda, (j) noktasinda veya kesidinde hesaplanan tipik bir
yerdegistirme, plastik sekildegistirme veya i¢ kuvveti temsil etmektedir. Tam Karesel
Birlestirme (CQC) modal birlestirme kuralinin uygulanmasi nedeni ile isaretler
kayboldugundan; tipik yerdegistirme, plastik sekildegistirme veya i¢ kuvvetin en biiyiik
mutlak degerinin elde edildigi moddaki isaret esas alinir.

(b) rj(i) , (i)’inci itme adim1 sonunda AF® ’in D.4.4’¢ gore hesabindan sonra D.4.5’¢ gore elde
edilecek olan tipik biiyiikliigli temsil etmektedir. rj(‘_l) ise bir onceki (i—1)’inci itme adimi
sonunda elde edilmis olan biytlikligi géstermektedir. Bu baglamda birinci itme adimindan
(i=1) onceki sifirinci adim (i—-1=0), itme analizinden Once yapilmasi gereken diisey yiik
(kazikl1 rihtim ve iskelede 6z agirlik + yarim gemi baglama yiikii) analizinden elde edilen

tipik biiyiikliige kars1 gelmektedir.

D.4.3 — Her bir itme adiminda Denk.(D.7)’de verilen genel bagmti, kirislerde her bir
potansiyel plastik kesitteki egilme momenti icin, kolon, ayak ve kaziklarda ise akma
yiizeyinin koordinatlarini olusturan i¢ kuvvetler icin dzel olarak yazilir. Ug boyutlu davranis
durumunda kaziklar i¢in iki eksenli egilme ve eksenel kuvvet durumu i¢in:

M =MD A8 AP
M =ML 1 AP o
NO = N0+ FOAFO
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D.4.4 — Genel olarak go6zoniine alinan ii¢ boyutlu davramis durumunda, (j) kesidinde
dogrusallastirilan akma ylizeylerinden herhangi birine kars1 gelen (k)’inc1 diizlem pargasinin
analitik ifadesi asagidaki sekilde yazilabilir:

O My Tay M, +BN; =1 (D.9)

Denk.(D.8)’deki biiyiikliiklerin Denk.(D.9)’da yerine konulmast ile (i)’nci adima ait artimsal
Olcek katsayisi, ardisik yaklasima gerek kalmaksizin, hesaplanir:

_ @i-1) _ (i-1) _ @i-1)
I — oy M7= oy My = By N

(AFDY, = PX . fLs
j ® B) ®
M+ oy Mgt By N

(D.10)

Ok x

Herhangi bir (j) potansiyel plastik kesitinde, biitiin (k) akma yiizeyleri (cizgileri) i¢in elde
edilen (Aﬁ (i)) ik degerlerinin pozitif olanlarinin en kii¢iigli bulunduktan sonra, bunlarin da
tastyici sistemde hesaplanan en kiiciigii, (i)’inci hesap adimi sonundaki AFY artimsal 6lgek
katsayis1 olarak elde edilir. Bu degere karsi gelen (j) kesiti ise, yeni olusan plastik kesitin
sistem i¢indeki yerini belirler.

D.4.5 — (i)’inci itme adiminda AF” elde edildikten sonra;
(a) Birikimli spektrum 6l¢ek katsayisi, F©, Denk.(D.5)’ten hesaplanir.

(b) Tastyic1 sistemin herhangi bir (j) noktasinda veya kesidinde olusan herhangi bir tipik
yerdegistirme, plastik sekildegistirme veya i¢ kuvvet bulytikligi, rj(‘), Denk.(D.7)’ye gore
elde edilir.

(c) Gozonline alinan tiim modlara ait modal yerdegistirme artimlari Denk.(D.4)’ten
hesaplanir. (i)’inci itme adiminin sonundaki birikimli modal yerdegistirmeler ise Denk.(D.2)
veya Denk.(D.3)’ten elde edilir.

D.4.6 — (1)’inci adimda tiim modlara ait modal ivme artimlar1 asagidaki baginti ile hesaplanir:
Ad? = (o) AdY (D.11)

Artimsal Mod Birlestirme YoOntemi’nin burada agiklanan formiilasyonunda dogrudan
kullanmilmamakla birlikte, tanim olarak n’inci modda (s) serbestlik derecesine etkiyen modal
deprem yiikii artimi AfY, modal ivme artimi Aa®)*ye bagli olarak asagida verilmistir:

sn ° n
ALY = m @0 TO Aq® (D.12)

(1)’inci itme adiminin sonundaki birikimli modal ivme degerleri ise asagidaki sekilde elde
edilir:
a? = al™"+ Aq (D.13)

D.4.7 — Yatay eksende modal yerdegistirmelerin, diisey eksende ise modal ivmelerin temsil
edildigi tipik modal kapasite diyagramlar: Sekil D.1°de gosterilmistir. Tanim olarak, n’inci
moda ait tipik kapasite diyagraminda ardisik iki plastik kesit olusumu arasindaki dogru
parcasinin egimi, Denk.(D.11) uyarinca o adimda n’inci modun dogal agisal frekansinin
karesine, (cog))z, diger deyisle n’inci Ozdegere esittir. Plastik sekildegistirmelerin
yayginlagmasi sonucunda, ikinci mertebe etkileri nedeni ile bazi modlarin 6zdegerleri,
dolayisiyla ilgili modal kapasite diyagramlarinin egimleri, belirli bir itme adimindan sonra
negatif degerler alabilirler. Ikinci mertebe etkilerinin mod sekillerini degistirebilecegi dikkate
alimmalidir. Modal deprem istemi tizerindeki etkileri ise genellikle terkedilebilir diizeydedir.
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D.4.8 — Her bir itme adiminin tamamlanmasindan sonra, o adim sonunda olusan plastik kesit
g0zoniine alinarak sistem rijitlik matrisinde gerekli degisiklikler yapilir ve yeni itme adimi
i¢in islemlere baglanir.

D.5. ISTEM BUYUKLUKLERININ BELIRLENMESI

D.5.1 — Artimsal Mod Birlestirme YoOntemi’nde modal yerdegistirmeler maksimum
degerlerine biitliin modlarda birlikte ulasirlar. Her itme adimi sonunda Denk.(D.5) ile
hesaplanan birikimli spektrum 6lcek katsayisinin, maksimum deger olan birim degeri asip
asmadig1 kontrol edilir. Agsmamasi durumunda, analize yukarida agiklandig iizere devam
edilir. Asmas1 durumunda ise;

(a) Varilan itme adimi son itme adimi olarak tanimlanarak (p) st indisi ile temsil edilir. 1 =p
alinarak ve F®=1 oldugu gozoniine tutularak, son adima ait artimsal spektrum &lgek
katsayis1 Denk.(D.5)’ten hesaplanir:

AF® =1 _ oD (D.14)

(b) Ancak Denk.(D.4) ile tanimlanan n’inci moddaki modal yerdegistirmenin, son itme
adiminda asagidaki sekilde yeniden tanimlanmasi gereklidir:

Ad®'= Cp, S\) AF® (D.15)

Herhangi bir modda D.4.2°ye gore Cr, > 1 olmasi durumunda, deprem verisi olarak D.3.1°de
S((k]ﬂ)1 yerine Cp, Sc(lzﬂ)1 alinir ve Mod Birlestirme Yontemi ile tipik biiytlikliige ait ;7j(p) degeri
yeniden hesaplanir.

(c) Tipik yerdegistirme, plastik sekildegistirme veya i¢ kuvvetin maksimum degeri, diger
deyisle tipik istem biiylikliigli Denk.(D.7)’ye gore elde edilir:

Vj(p) = ,,j(p—l) + ,:j(p) AF® (D.16)

D.5.2 — Go6zoniine alinan herhangi bir n’inci moda ait spektral yerdegistirme oram Cy,
asagidaki sekilde hesaplanir:

(a) Tn(]) > Ig [veya (u)fll))2 < u)é] kosulunun saglanmasi durumunda Cy, = 1 alinir.

) TV < T, [veya (0")* >ws] olmasi durumunda ise Cp, yaklasik olarak asagidaki
sekilde belirlenebilir:

)2
AP = E(D?T;Z olmak tizere;
(On
1+(R, - )T/ TV
Cry = R = DT P <0.10)

Ryn

" (D.17)
1+R, - DT/ T,
Crp = R - DITT, P >0.10)

10 2PR,,

Bu bagintida Ry, , n’inci mod igin ¢izilen iki dogrulu modal kapasite diyagramindan elde
edilen dayanim azaltma katsayisi’n1 gostermektedir:
s
R, =% (E3.18)
a
yn
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Iki dogrulu modal kapasite diyagramina iliskin ardisik yaklasim ile ilgili olarak, Ek C’de
birinci (hakim) mod i¢in verilen yaklasimdan yararlanilabilir.

D.6. OZEL DURUMLAR

D.6.1 — Rihtim veya iskele tasiyici sisteminin davraniginda sadece birinci (deprem
dogrultusunda hakim) modun etkili oldugunun varsayilmasi durumunda, Artimsal Mod
Birlestirme Yontemi ile ilgili olarak yukarida yazilan tiim bagntilar, hicbir degisiklik
yapilmaksizin, sadece hakim mod i¢in yazilarak kullanilabilir. Bu 6zel durumda itme analizi,
Artimsal Esdeger Deprem Yiikii Yontemi’nde yiik dagiliminin her bir itme adiminda degisken
oldugunun gozoéniine alindigr tek modlu itme analizine indirgenmis olmaktadir. Modal
6l¢eklendirmenin s6z konusu olmadig1 bu ¢6ziimde, en sondaki i = p adimi dncesindeki diger
itme analizi adimlarinda elde edilen biiytikliikler, secilen depremden bagimsizdir.

D.6.2 — Tastyict sistem davranisinin dogrusal elastik olmasi durumunda Artimsal Mod
Birlestirme Yontemi, dogrusal Mod Birlestirme YoOntemi’ne indirgenir. Kesitlerin akma
yiizeylerinin fiktif olarak biiyiitiilmesi ile, hicbir kesitte plastik sekildegistirme meydana
gelmeden modal yerdegistirme istemine ulasilacagindan, bu durumda itme analizi sadece tek
bir adimda sonuclanacak ve Sekil D.1’deki modal kapasite diyagramlar1 birer dogru
parcasindan ibaret olacaktir.
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