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ONSOZ

Teknolojinin gelisimi her alanda oldugu gibi insaat sektoriinde de bir ¢ok yenilige kapilar
acmistir. Bu sektorde gelisen teknolojiye ayak uydurabilmenin en Onemli gostergesi
gokdelenlerdir. Gokdelenler nasil ki bir sirketin prestijini ortaya koyuyorsa sehirler ve hatta
devletler i¢inde ayn1 anlam1 tasimaktadirlar.

Bu tez calismasinda amag¢ bu tiir yapilarda kullanilabilecek tasiyici sistemleri inceleyerek
bunlarin birbirlerine gore olan avantajlarini belirleyebilmektir. Bunun i¢in 40 katl1 betonarme
bir yiiksek yap1 projesi kolonlu ve perdeli olarak ¢oziilmiis ve karsilagtirmalar1 yapilmistir.

Tez ¢alismamin basindan sonuna kadar bana yol gosteren Saygideger Hocam Dog. Dr. Asim
GURALP’e, basta bilgisayar programi temininde olmak iizere tiim yardimlari icin Ars. Gor.
Mesut SIMSEK’e ve desteklerini hi¢ eksik etmedigi icin calismakta oldugum sirketin
Yonetim Kurulu Bagkani Cahit ERBALCT ya tesekkiirlerimi sunarim.



OZET

Insanoglu 6nleyemedigi niifus artisina karsin kullanabilecegi alanlarim da kiiciiltmiistiir. Bu
nedenle teknolojik gelismelerin de yardimiyla daha dar alanlarda daha fazla insan istihdam
etmeye calismistir. Boylece kullanilan binalarin boylart giin gectikce uzamistir. Zamanla bu
yiiksek yapilar prestij haline gelmistir.

Bu calisma da hedef betonarme yiiksek yapilarda kullanilan tasiyici sistemleri incelemek ve
bu sistemlerin arasinda karsilagtirma yapmaktir. Bu nedenle 40 katli betonarme bir yiiksek
yap1 6rnek alinmis ve sapmalarin en aza indirilebilmesi icin bloklara boliinerek kolonlu sistem
ve perdeli sistem olarak ¢oziilmiis ve karsilagtirilmistir.

Sonug olarak ¢ok yiiksek yapilarda perdeli sistemin kolonlu sisteme nazaran daha kolay
tasarlanabildigi ozellikle depremselligi yiiksek olan iilkemizde rijitlik yoniiyle de perdeli
sistemin tercih edilmesi gerektigi goriilmiis hatta kat sayis1 arttikca perdeli sistemin daha
ekonomik oldugu ortaya ¢ikmistir. Bu sebeplerden dolay1 40 katli veya daha yiiksek yapilarin
eger betonarme sistem kullanilacaksa perdeli tasima sistemi secilmesi gerektigi sonucuna
varilmastir.

Anahtar kelimeler: Yiiksek yapi, gokdelen, tastyici sistem



ABSTRACT

With the increasing population human has decreased the living areas. Because of that reason
with the developing technology human is always trying to find best ways to locate more
people to the narrower living areas. So the buildings are getting higher. Nowadays these high
buildings have become a symbol of the prestige.

The aim of this study is to investigate the carrying systems of high reinforced concrete
buildings and to make a comparison of them. A 40-stored reinforced concrete building has
been taken as a basis and then to minimize the deviation, as it was divided into the blocks, this
issue has been solved and matched.

As a conclusion, it was noticed that the shear-wall system can be designed easier than column
system and especially in earthquake risky regions like Turkey the shear-wall system should be
preferred as compared with column system. Besides, the higher buildings with shear-wall
system are more economical than the column system. Because of all the above given reasons
it was concluded that as making 40 stored or higher buildings the shear-wall system should be
chosen.

Keywords; High buildings, skyscraper, carrying system



1. GIRIS

Yiiksek yapilar niifus yogunluguna, arsa azligina ve yiiksek arsa fiyatlarina dogal bir tepkidir.
Yiiksek yapinin kiitlesi tasarimcinin ¢evre dokusuna ve yapinin amacini yorumlamasi ile
ortaya ¢ikar. Gelecegin yiiksek yapisi, bircok yapinin ya da yapi boliimlerinin diisey hareketli

sistemlerle birbirine baglandigini biiyiik bir yap: organizmasinin, sehrin bir parcasi olabilir.

Yapinin yiiksekligine ya da kiitlesine karar vermek i¢in karmagik bir planlama islemi gerekir.
Yapiya ve kullanicilara uygun gerekli servislerin diizenlenmesi, yapinin ¢evresel etkisi ya da
sehir goriintiisiindeki karakteri 6nemlidir. Dikkate alinmasi gereken en 6nemli faktor arsanin

miisterinin isteklerine gore kullanilabilirligi ve yapinin ¢cevre dokusuna uygunlugudur.

Yiiksek yapilarin gelismesi sehrin biiyiimesi ile yakindan ilgilidir. Endiistri devrimi ile
baslayan sehirlesme, diinyanin pek cok yerinde halen devam etmektedir. Kirsal bolgelerden
sehirlere goc sehirlerin yogunlugunu artiran bir sebep olmustur. Teknoloji, diisey sehrin
biiyiik yogunlugunun getirdigi bu soruna, hafif celik iskelet, asansor ve enerji sistemleri ile
yanit vermistir. Bugiinkii teknoloji bir gokdelenin ekonomik ve uygun maliyete yapilmasini

saglayacak kadar geligmistir.

Yiiksek yap1 tasarimi teknoloji ve malzeme agisindan ¢oziimlenmisse de insan gereksinimleri
ile mekan uyumunun iligkisi hala gelisme evresindedir. Yap1 i¢indeki insanlarin birbirleri ile
iliskisinin zayifhig1 ve yalmzligr ve sokak ile iliskisinin kaybolmasi tasarimcilarin iistesinden
gelmeye calistigi problemlerden bazilaridir. Sehirlerdeki yiiksek yap1 yogunlugu bir dereceye
kadar bolgesel yonetmeliklerle kontrol edilse de yiiksek yap1 tasarimi degisken sehir yapisini

ve dokusunu esas almaz. Sehir i¢inde yiiksek yapilarin gruplasmasi dnemlidir.

Metropol alanlarda siirekli artan niifus yogunluguna tek ¢oziim yiiksek yapidir. Buna insancil
olmayan etkilerinden dolay1 kars1 gelmek ya da bir ileri teknoloji gostergesi olarak ele almak
yerine egitim ve aragtirma enstitiilerinden yiiksek yap1 ¢evresi ve yasam kosullarini

arastirmasi ve gelistirmesi istenmelidir.



2 YUKSEK YAPILAR HAKKINDA GENEL BIiLGIiLER

2.1  Yiiksek Yapimin Tanim

Yiiksek yap1 tanimi, diinyada her seyden once o binanin nereye insa edildigine gore degisir.
Depremselligi yiiksek olan Japonya’da 45 m.lik yiiksekligi gecen yapilar yiiksek yapi sinifina
almip dinamik hesapla birlikte 0zel tasarim Onlemleri alinirken depremselligi farkli baska
ilkelerde bu deger yiikselmektedir. 20 katli bir yapt ABD’de Illinois’de Evanston’da insa
edildiginde yiiksek olarak diisiiniilirken New York’ta yiiksek yap1 olarak algilanmaz. Ayrica

soruyu hangi meslekten kisiye sordugunuza da baghdir.

Makine miihendisleri acisindan asansor, yiiriiyen merdiven, 1sitma, havalandirma ve tesisat
isleri ¢oziilecek ise bir yiiksek yapr olurken bir yangin uzmanmna gore yatay yangin
bolgelerine boliinmesi ve yanginla miicadele i¢in 0©zel ekipmanlarin yerlestirilmesi
gerektiginde yiiksek yap1 kabul edilir. Bir mimar icin yiikseklik, estetik ve ¢evre acgisindan

binanin giizel plan ve kesitlere sahip olmas1 demektir.

Yap1 miihendisligi acisindan bir yiiksek yapi, belirlenen mukavemet, oteleme ve isletme
Olciilerine uyarak yatay riizgar ve deprem yiiklerine dayanacak ve yeterince ekonomik olacak

sekilde yapisal tasiyict sistemi diizenlenecek bir yapidir [Hasgiir, 1996].

Yiiksek yap1 hemen her belediyenin imar yoOnetmeliginde su sekilde tanimlanmaktadir.
“Genel olarak yakin ve uzak c¢evresini, fiziksel ¢evre, kent dokusu ve her tiirlii kentsel altyapi
yoniinden etkileyen bir yap1 (bina) tiiriidiir. Son kat tavan doseme kotu 30.80 metreyi ve/veya
bodrum kat dahil olmak {izere toplam kat adedi 13'ii asan (13 kat hari¢) yapilar Yiiksek Yap1

olarak kabul edilir.”

2.2 Yiiksek Yapilarin Smiflandirilmasi
1. Yiksek olmayan 8—12 kat aras1 binalardir. Bugiin teknolojinin gelismesine paralel olarak

kalfalarin imal edebildikleri ve Tiirkiye’de en ¢ok 6rnegini gordiigiimiiz binalardir.

2. 12-25 kat arasi binalardir. Artik bir¢ok sehrimizde bu tiirden yapilarin Orneklerini

gormekteyiz.

3. 25 ile 55 kat sinin arasindaki binalardir ki, bu binalar 6zel tedbirlerin alinmaya baslandigi

yapi tiirleridir. Son yillarda {ilkemizde bu tiir yapilarin sayis1 giderek artmistr.



4. 55-75 kat sinir1 arasindaki binalardir. Heniiz iilkemizde bulunmamaktadir.

5. 75 katin lizerindeki binalar, “siiper gokdelen” olarak adlandirilirlar. Kat adedi 70-110
arasinda degisen bu binalarin sayis1 halen diinyada 50’yi gecmemektedir. Bu tiir yapilardan da

tilkemizde hi¢c bulunmamaktadir.

2.3  Yiiksek Yapilarin Yapilma Sebepleri

Yiiksek baslica yapilma ve gelisme sebeplerini su sekilde 6zetleyebiliriz.

e Sechirlerde kullanilan sahalarin azalmasi,

¢ Buna paralel olarak kullanilacak arsa fiyatlarinin bas dondiiriicii sekilde artmast,

® Yine bunun neticesi olarak da arsadan azami kazang¢ temin etmek hirs ve arzusu,

e Teknik imkanlarin artmasi ve yiiksek binalarin yapiminin artik zor olmamasi,

e Firmalar arasindaki rekabetin, firmalarin kudretini, i¢inde calistiklar1 binalarla reklam
etmek arzusu,

e Sehir niifuslarinin miitemadiyen artmasi nedeniyle, merkezlerdeki is yerlerinin, artan
calisan insan nispetinde genisletilmesinin artik zeminde degil, binalarin yiikseltilmesiyle

miimkiin oldugunu da kabul etmek gerekir [Goger, 1969].

2.4  Yiiksek Yapilarin Gelisimi

Ik yiiksek yapimn tarihi antik ¢aga kadar uzanmaktadir. Roma sehirlerinde 10 kat
yiiksekliginde yiikk tastyict duvarlart olan yapilarin  oldugu bilinmektedir. Roma
Imparatorlugunun diisiisii ile kaybolan yiiksek yapilar, 19.yiizyilda bati sehirleri hizla
biiyiiyiince artan niifus yogunlugu karsisinda yeniden ortaya c¢ikmis, tasiyici tas duvar yapi
sistemi prensipleri tekrar kullanilmaya baslanmistir.Fakat bu tasiyici sistem tipinde ylikseklik

arttikga duvar kalinligiin artmasi (yap1 agirligl) sistemin olumsuz bir yanidir.

Alt kat duvarlarinda 183 cm. kalinlik gerektiren Chicago’daki 16 katlh Monadnock Building

(1891) ile bu yapim sisteminin sinirlari agik¢a belirlenmistir.

Demir daha sonra ¢elik cerceve, yapida yiikselmeye ve biiyiik aciklilara olanak saglamis ve
dogal olarak hafif iskelet sistemler kullanilmaya baslanilmistir. Celik iskeletin gelismesi 100

yildan fazla bir siire almistir. Bu yalmiz yap1 malzemesi olarak demirin taninmasi agisindan



degil, liretim sistemlerinin de gelismesi ile ilgilidir. En uygun eleman ve birlesim sekilleri i¢in

bu yeni malzemenin davranisinin arastirilmasi, detay ve isciliginin gelistirilmesi gerekmistir.

19. ylizy1l mithendisi mimara iskelet yapinin olanaklarin1 tanmitmistir. Koprii, fabrika, depo ve
sergi yapilarinda cerceveleri kullanarak gelistirmistir. Bunun etkisi ile 1801°de Manchester’da
bir iplik fabrikas1 7 katli demir cerceve olarak yapilmistir. Bu yapida demir kolon ve kirisler
i¢ iskeleti olusturuyordu. I profil belki de ilk kez burada kullanilmig ve tasarimci bu seklin
egilmeye karsi dayanimini fark etmistir. Bu fabrika 1890’larda Chicago’daki celik cerceve

gelisiminde Ornek olarak alinmistir.

1851’de Londra Uluslararas1 Sergisi icin yapilan Crystal Palace ilk 6zgiin ¢elik cerceve
yapidir. O yillardaki mimari standartlarin esast olan agir dolu govdeli duvarlar yerine cam
yiizey ve ahsap-demir cercevelerin hafif etkisi bu yapida 6ne ¢ikmistir. Bu yap1 seri iiretime
biiyiik boyuttaki ilk yaklasimdir. Yiizeyin boliinmesi 122 cm. boyunda iiretilen en biiyiik cam

levha oOl¢iilerine gore planlanmis, yapim islemi tasarimin bir pargasi olmustur.

1843’te Long Island, Black Harbor’da yapilan fener Amerika Birlesik Devletleri’'ndeki ilk
dovme iskelet yapidir. Bundan yaklasik 10 yil sonra bazi yapilarda ic iskelet ile yiik tasiyan
tas cephe duvarlari birlikte kullanilmstir. i¢ cerceveler, dsvme demir kirisleri tastyan dokme

demir kolonlar ile olusturulmustur.

Yiiksek yapilarda metal ¢ercevelerin sagladigl olanaklarin kullanilabilmesi i¢in diisey ulagim
sistemlerinin gelistirilmesi gerekiyordu. Ik asansér 1851°de New York 5. Cadde’de bir otelde
goriildii. Bu diisey rayli sistem 1866’da asma sistem seklinde gelistirildi. Yiiksek yapilarda
asansoriin sagladig1 olanaklar ilk kez 1870’de New York Equitable Life Insurance Company

Building’de kullanilmustir.

1883’te William Jenny, Chicago’da 11 katli Home Insurance Building’de iskelet sistemleri
gelistirmistir. Bu yapi, tasiyici sistemi yalnizca metal cergeve 0rnegi olan ilk yiiksek yapi
ornegidir. Yapinin tas cephe duvarlart yalnizca kendini tasiyordu. Jenny’nin bu yapisi celik
kiriglerin yapinin iist kisminda kullanildigr ilk ornektir. 1889°da Jenny’nin ikinci Leiter

Building’i tasiyici duvarin hi¢ kullanilmadig ilk gercek iskelet yapidir.

1889 yilinda Chicago’daki 9 kathh 2. Rand McNally Building’de Burnham ve Root ilk kez
yapinin tiimiinde ¢elik cerceve kullanmislardir. Ayn1 mimarlar 1891 yilinda Chicago’da 20

katli Masonic Temple’de diisey kesme duvar kavramini gelistirmislerdir. Bu yiikseklikte



riizgar, onemli bir tasarim kriteridir. Celik iskeletin yatay satbilitesini artirmak icin cephe
cercevesinde diyagonal caprazlamalar diizenleyen bu mimamrlar diisey kafes ya da kesme

duvar prensiplerinin yaraticilaridirlar.

Celik tasarim yontemlerinin gelistirilmesi yapilarin siirekli yiikselmesine neden oldu. 1905°te
New York’ta yapilan 50 katli Metropolitan Tower Building’i 1931°de 102 katli Empire State
Building takip etti. Bundan sonraki gelismeler yap1 yiiksekligini artirma cabalarindan ¢ok
yeni c¢erceve diizenleri, malzeme kalitesinin yiikseltilmesi ve daha iyi yapim yontemleri

tizerinde yogunlasmistir.

1890°da beton yaygin bir tasiyici sistem malzemesi olarak kullanilmaya baslanilmistir. 1903
yilinda Paris’te Rue Franklin Apartment Building’de Perret betonarme iskelet sistemini ilk
kez yiiksek yapida kullanmistir. Aynmi yillarda Cincinnati’de yapilan 16 katli Ingall Building
diinyanin ilk betonarme iskeletli gokdeleni olmustur. 20. yiizyilin ilk yarisinda beton yapilar
seyrek olarak goriilmiistiir. Malzemenin davranist hakkinda yeterli arastirmalar olmadigindan
betonarme sitemler genellikle c¢elik iskelet yapiyr taklit ediyordu. Bu tutum 2. Diinya
Savasi’ndan sonra degismis, yiiksek kaliteli malzemeler ve yeni yapim tekniklerinin
gelistirilmesi ile kirigsiz doseme ve yiik tasiyan 1zgara cephe duvart gibi tasarim kavramlari
ortaya ¢cikmistir. Bu iki sistemde rijit cerceve yapinin geleneksel tek dogrultulu déseme ve
perde duvart anlayisim agmistir. 1963 yilinda Chicago’da 65 katli Marina City Towers gibi

gokdelenler betonun monolitik heykelsi yapisina 6rnektir [ Yamantiirk, 1993].

Son yilarda bilgisayar programlarinin da yardimiyla son derece yiiksek tekniklerle iilkeler
gokdelen yarisina girdiler. Giinlimiiz itibariye bu yarigin son durumu ve diinyanin en yiiksek

gokdelenlerinin listesi Sekil 2.1 ve Cizelge 2.1°de gortilebilir.
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Sekil 2.1 Diinyanin en yiiksek yapilari [3]



Cizelge 2.1 Diinyanin tamamlanmis en yiiksek yapilari [1],[9]

Sira Yap1 Adi

LRI E WD =

W W W W W W W N N N NN NN NN NN = e e e em e e e em e
CRAE LUV EEEREIRLUREURNREEe®Iammemorms

Taipei 101

Petronas Tower 1
Petronas Tower 2

Sears Tower

Jin Mao Tower

Two International Finance..
CITIC Plaza

Shun Hing Square
Empire State Building
Central Plaza

Bank of China Tower
Emirates Office Tower
Tuntex Sky Tower

Aon Center

The Center

John Hancock Center
Ryugyong Hotel

Burj Al Arab

Chrysler Building

Bank of America Plaza
US Bank Tower

Menara Telekom
Emirates Hotel Tower
AT&T Corporate Center
JPMorganChase Tower
Baiyoke Tower II

Two Prudential Plaza
Kingdom Centre

First Canadian Place
Yokohama Landmark Tower
Wells Fargo Plaza

311 South Wacker Drive
SEG Plaza

American International
Key Tower

Plaza 66

One Liberty Place

Bank of America Tower
Tomorrow Square

Sehir

Taywan / Taipei
Kuala Lumpur
Kuala Lumpur
Chicago
Shanghai
Hong Kong
Guangzhou
Shenzhen

New York City
Hong Kong
Hong Kong
Dubai
Kaohsiung
Chicago

Hong Kong
Chicago
Pyongyang
Dubai

New York City
Atlanta

Los Angeles
Kuala Lumpur
Dubai

Chicago
Houston
Bangkok
Chicago
Riyadh
Toronto
Yokohama
Houston
Chicago
Shenzhen

New York City
Cleveland
Shanghai
Philadelphia
Seattle
Shanghai

Yiikseklik g:yt,
500m 101
452m 88
452m 88
442m 108
£21m 88
415m 88
391m 80
3%4m 69
3%1Im 102
374m 78
367 m 72
355m 54
348m 85
346m 83
46m T3
344m 100
30m 105
2m 60
319m 77
312m 55
310m 73
310m 55
30m 56
307m 60
305m 75
304m 85
33m 64
32m 41
298 m 72
296m 70
296 m 71
293m 65
20m 70
290m 66
289m 57
288m 66
288m 61
285m 76
285m S5

Bitis
Yih

2004
1998
1998
1974
1998
2003
1997
1996
1931
1992
1990
2000
1997
1973
1998
1969
1992
1999
1930
1992
1990
2001
2000
1989
1982
1997
1990
2002
1975
1993
1983
1990
2000
1932
1991
2001
1987
1985
2003




40. Cheung Kong Centre Hong Kong 283 m 62 1999
41. The Trump Building New York City 283 m 70 1930
42. Bank of America Plaza Dallas 281 m 72 1985
43. OUB Centre Singapore 280 m 63 1986
44. Republic Plaza Singapore 280 m 66 1995
45. UOB Plaza One Singapore 280 m 66 1992
46. Citigroup Center New York City 279 m 59 1977
47. Hong Kong New World Tower Shanghai 278 m 61 2002
48. Scotia Plaza Toronto 275 m 68 1988
49. Williams Tower Houston 275 m 64 1983
50. Wuhan World Trade Tower Wuhan 273 m 58 1998

Bunlardan bazilarinin resimleri de Sekil 2.2°de goriilmektedir.

Sekil 2.2 Diinyanin tamamlanmis en yiiksek 3 binasi (soldan Tapei, Petronas Towers, Sears
Tower) [1]

Bu gelismeler iilkemizde de etkisi gostermis ve biiylik sirketler birbirinden yiiksek yapilara
sahip olmak i¢in yarisir olmuslardir. en yiliksek gokdelenlerinin listesi Cizelge 1.2°de

goriilebilir.

Cizelge 2.2 Tiirkiye’nin tamamlanmis en yiiksek yapilar [1]

Sira Yap1 Adi Sehir Yiikseklik g:;ls! 211::5
1.  Is Bankasi Kuleleri 1 Istanbul 181 m. 52 2000
2. Mertim Tower Mersin 177 m. 52 1987
3. Tekstilkent Plazalar1 (2 blok) Istanbul 168 m. 44 2000
4. Sabanci Center 1. Istanbul 158 m. 39 1993




5 Siizer Plaza Istanbul 154 m. 34 1998
6. Polat Tower Residence Istanbul 153 m. 40 2001
7.  Sun Plaza Istanbul 147 m. 38 2005
8 TAT Towers (2 blok) Istanbul 143 m. 34 2000
9.  Metrocity (3 blok) Istanbul 143 m 35 2000
10. Sheraton Hotel Ankara 143 m. 29 1991
11. Hilton Oteli [zmir 142 m. 35 1991
12. Sabanci Center 2. Istanbul 140 m. 34 1993
13. Sisli Elit Residence Istanbul 140 m. 35 2000
14. Dikmen Vadisi Kuleleri Ankara 140 m. 36 1996
15. Beybi Giz Plaza Istanbul 136 m. 34 1996
16. Hilton Otel Konya 132 m. 33 2002
17. Kaya Ramada Plaza Hotel Istanbul 130 m. 32 2002
18. Bank Ekspres Tower Istanbul 125 m. 27 1999
19. Halkbank Plaza Ankara 123 m. 32 1993
20. Garanti plaza Istanbul 122m. 22 2002

Bunlardan bazilarinin resimleri de Sekil 2.3’de goriilmektedir [1].

Sekil 2.3 Tiirkiye’nin en yiiksek 4 binasi (soldan Is Kuleleri, Mertim, Tekstilkent ve Sabanci
Center) [1]

2.5 Gelecekte Yiiksek Yapilar

Empire State, ABD'nin ekonomik giiciiniin 20. yiizyildaki simgesiydi. 1 Mayis 1931'de
tamamlanan gokdelen bugiin 74 yasina girdi. Gokdelenlerin sayisi, i¢inde bulundugumuz yeni
bin yilda da artisini siirdiiriirken, buna paralel olarak, yogun rekabet ve uluslararasi

cekismeler de kizigiyor.

Teknolojik gelismelerin de yardimiyla, binalara giin gectikce yeni katlarin eklenmesi, ¢atilarin

gokyliziine yaklagsmasi ¢ok da sasirtici degildir. Ancak, gokdelenler ayn1 zamanda ekonomik
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trendlerin de birer yansimasi olarak goriiliiyor. Ekonomik patlamanin yasandigi yillarda

yiiksek yapili binalar artiyor, ¢okiislerde ise projeler daha makul boyutlara c¢ekiliyor.

1980"erde yasanan ekonomik patlama, diinyanin farkli bolgelerindeki kentlerin gokdelenlere
yonelmesinde adeta bir katalizor olmustu. 19901arda yasanan durgunluk ise, dzellikle batida
pek cok tutkulu projenin rafa kaldirilmasma yol acti. Bunun yam sira, Asya'da yasanan
ekonomik biiyiime sirasinda yiiksek bina totemine talep, o giine kadar goriilmemis bir sekilde

artti.

20. ylizyil boyunca, 1998'de, Malezya'da Petronas Tower insa edilinceye kadar "en uzun bina
kimde?" bobiirlenmesindeki yaris, New York ile Chicago arasinda siiriip gitti. Bu onura bir
Pasifik iilkesinin ulagmasi, bu tiir yiiksek binalarin yogun oldugu merkezlerin cografi agidan
el degistirdiginin habercisi gibi goriiniiyordu. Ote yandan, Pasifik iilkelerindeki ekonomik
yiikselisi de yansitiyordu. Dolayisiyla, gelecegin en yiiksek gokdelenlerinin ABD ya da

Avrupa'da degil, Asya'da insa edilecegi ileri siiriilebilir.

Ancak, 1998'in sonlarinda, "Asya Kaplanlar1"'nin ekonomik darbogaza girmesi, pek ¢ok yeni
projenin ertelenmesine ya da iptal edilmesine neden oldu. Sanghay'da yapilmasi planlanan
World Financial Center'in insasi durduruldu. Simdi, 610 m'lik South Dearborn projesiyle,
gokdelen yarisinda ibre en azindan bir siire ABD'ye dogru kaydi. Bu proje, Amerika'ya,
gokdelenlerin ilk dogdugu kent Chicago'ya diinyanin en yiiksek binasina sahip olma onurunu

yeniden kazandirmasi acisindan ¢ok énemli.

Ingiltere Mimarlar Odas1 bagskan1 Andy Miller; "Ufukta yeni siiper kuleler goriiliiyor. 600
m'den daha yiiksek bir proje i¢in yeni bir teknoloji diizeyi ve tasarimi gerekli. Bu nedenle,
mevcut  gokdelenlerin  yiiksekligi  400-500 m. arasinda seyrediyor." diyor.
400-500 m'den yiiksek yapilar soz konusu oldugunda, lojistik, yiiksek sayida insan
tasiyabilecek asansorlerin yapimi, riizgar etkisini en aza indirme teknikleri ve tiim katlara

yerlesebilecek yatirimeilarin bulunmasi gibi sorunlar ortaya ¢ikiyor.

Tokyo ve Londra i¢in tasarlanan Millennium'un Siiper Kuleleri projelerinde, "melez yap1"
denilen bir teknik uygulanacak. Bu yontemde, en ¢ok yiikiin bindigi alt katlarda beton, orta
katlarda celik cergeve iizerine beton kaplama, iist katlarda ise hafif ¢elik kullaniliyor. Bu yap1
teknolojisiyle, hem binalarin dayamiklilifi artiyor, hem ¢ok daha kisa siirede insa ediliyor,

hem de maliyet azaliyor.
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Bu tiir siiper kuleler, yap1 miihendisligi acisindan biiyiik beceri istiyor. Asansorlerin nerede
konumlandirilacagi, miihendisleri en ¢ok oyalayan konularin basinda geliyor. Cok biiyiik
sayilarda insan tasimak icin bilinen yontemleri kullanmak, hem verimsiz hem de zeminde ¢ok
fazla yer ihtiyact doguruyor. Olas1 ¢oziimlerden biri, yaygin kullanilan katlara, isin en yogun
oldugu anlarda hizmet veren asansorlerin bilgisayarli sistemlerle programlanmasi olarak
diisiiniildii. Yine yer kaybini onleyebilmek icin yatay ve dikey hareketli kabinler tasarlaniyor.
Calisanlar bir anda 30 kat yukar1 tagiyan ekspres kabinler, ana noktalarda duruyor. Calisanlar,
cikmak istedikleri kata en yakin yerde inip, normal asansorleri kullanarak biirolarina daha

hizl1 ulasabiliyorlar.

Asint yliksek binalarin tasarlanmasinda, riizgarin neden oldugu sallanma bir diger biiyiik
sorundur. Yapilar, kapsamli riizgar tiineli testinden gecirilerek, riizgarin etkileri en aza
indiriliyor. Siddetli bir riizgarda, binanin {iist kisimlar1 her iki yone dogru yaklasik 3'er metre
salintyor. Salinimi azaltmak ve yavaslatmak icin, her gecen giin yeni sistemler deneniyor.
Yap1 teknolojisindeki gelismeler, bu tiir sorunlarin iistesinden gelebilecek durumda oldugunu

gosteriyor.

Insanlarin hangi yiikseklikte ¢alismak ya da yasamak isteyeceklerinin bir smir1 var mi1? Bu
soruya kesin bir cevap vermek miimkiin degil. Bugiin, 1.000 m. yiikseklikte yasayan bir

insan1 hayal etmek zor; ancak bu, imkansiz degil.

Gokdelenler, kimi zaman egonun tatmini, kimi zaman da kalabaliklasan kentlerin konut
sorununu c¢cozmek amaciyla tasarlaniyor. Mimar-yazar John Zukowsky, "Sorun, bu devasa
yapilarin ticari amaglart optimum diizeyde karsilayip karsilamayacagidir. Bu yapilarin alt
katlarin1 biiyiik magazalarla, iist katlarin1 da gozetleme kuleleri ya da otellerle doldurmak ¢ok

da zor degildir. Asil 6nemlisi orta katlara miisteri bulabilmektir." diyor.

Ingiltere Mimarlar Odas1 baskan1 Andy Miller da bu ticari kaygiya katiliyor ve bir gokdeleni
yasatmanin ¢ok da kolay olmadigini soyliiyor. "Biiylikk yapi insa etme tutkusu, Babil
Kulesi'nden St. Paul Katedrali'ne kadar hep var oldu. Insanlar yiiksek binalariyla hep onur
duydular. Kule yapilmadan once, hi¢ kimse diinyanin en biiylik petrol iireticisi olan
Petronas'in adin1 duymamusti. Ancak, bu yeterli degildir. Bu boyutta bir bina insa etmek c¢ok
pahaliya mal olur ve uzun yillar alir. Bu maliyetleri karsilayacak bir pazarin varlig

gereklidir.”
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Gokdelen pazari, Avrupa'da ve dinyamin diger bdolgelerinde farklilik gosteriyor.
Millennium'un Siiper Kuleleri projeleri (Millennium Towers) karsilastirilacak olursa,
Londra'da yapilacak kule Avrupa'nin en yiiksek binasi olacak; ancak, sadece 386 m. Buna
karsilik, Tokyo'da yapilmasi planlanan 840 m'lik bina, neredeyse Londra'dakinin iki kati
biiyiikliigiinde olacak. Boylece diinyanin en biiyiik binasi rekorunu ele gecirecek (Sekil 2.4).
Londra'daki kule, basta 486 m. olarak tasarlanmisti. Ancak iilke halki, bunun cok yiiksek
olacagi konusunda sikdyete baglamisti. Tokyo'da ise halk, 840 m'lik projeyi cok sicak
karsiladi [2].

10 yilda tamamlanmasi planlanan bu projenin yaklasitk maliyeti 10 milyar $ olarak
hesaplandi. Bu yap1 yerden 840 metre yiikseklikte oldugu icin demir iscileri i¢in saatte
100km/h hizla esen riizgarda ¢alismak ¢ok zor gibi goriiniiyor. Miihendisler buna da ¢oziimii
bilgisayar destekli ingaatlar ile buldular. Buna gore katlara yerlestirilen yiiksek vingler
(krenler) bilgisayar kontroliinde kirigleri-kolonlar1 tutacaklar ve yerlerine yerlestirecekler. Bir
katta kiris ve beton paneller isciler yardimiyla tamamlanacak, yani kat tamamen bitirilecek
sonra tiim kat yiikseltilip bilgisayar destekli krenler yardimiyla yerine monte edilecek. Sekil

2.4’te binanin tasarimi goriilebilir [6].

Sekil 2.4 Millennium Tower [6][7]

Kuskusuz, Cin'de, Hong Kong'da yapilmasi planlanan 1.128 m'lik Bionic Tower projesi,
gelecegin en heyecan veren tasarimlarindan biri olacak. Belki Cin Seddi gibi uzaydan
goriilmeyecek ama Cinli yetkililer, yapinin bir miihendislik harikasi ve ulusal gii¢lerinin
simgesi olacagim belirtiyorlar. Heniiz tasarim asamasindaki binanm 300 katinda 100.000
kisinin yasamasi planlaniyor. Avrupali mimarlar, bunu "dikey sehir" olarak adlandiriyorlar.
Beton, metal ve camdan yapilmasi diisiiniilen Bionic Tower'in maliyeti yaklasik 17 milyar
YTL. Bu kadar yiiksek bir kulenin ayakta durabilmesi, depreme ya da riizgar etkisine karsi

koyabilmesi icin, temelinin ters ¢evrilmis bir semsiye modeliyle hazirlanmas: diisiiniiliiyor.
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Cam ve aliminyum dis kabuk, havanin kule icinde dolasmasini saglayacak. Kule 12
boliimden, her boliim 25 kattan olusacak. Her boliim birbirinden ayrildigindan, herhangi bir

yangin tehlikesinde alevler bir boliimden digerine gecemeyecek [2].

Shimbun gazetesinin haberinde, 600 metre yiiksekligindeki “Yeni Tokyo Kulesi’nin ingasinin
367 milyon dolara mal olacag: bildirildi. Haberde, kentin kuzeyindeki Ueno bolgesi sakinleri
ve isadamlarinin, Kanada’nin Toronto kentinde bulunun 553 metre yiiksekligindeki CN’i
gececek kulenin, Ueno parkina yapilmasi icin bir proje hazirladigi belirtildi. Kulenin,
karadaki dijital hizmetler basta olmak iizere sorunsuz radyo ve televizyon yayim i¢in, Tokyo
Kulesi’nden daha yiiksek yap1 ihtiyacini karsilamasi bekleniyor. Tokyo yonetimine sunulacak

proje, kule ¢evresinde kiiltiirel faaliyetler diizenlenmesini de ongoriiyor [8].

Moskova, oniimiizdeki 15 yil icinde 60 yeni gokdelen dikecek. Rus Mirax City adli sirketin
projesini hazirladigi ‘Federasyon’ adli gokdelen, 420 metre yiiksekligi ile Avrupa’nin en

yiiksek binalarindan biri olacak (Sekil 2.5).

Federasyon’un en biiyiik 6zelligi ise, kullanilacak ingaat teknigi sonucu ABD’de 11 Eyliil’de
meydana gelen ucak saldirilarina dayanikli olmasi. Tiirk ve Cinli iscilerin ¢alisacagi ingaat
tamamlandiginda, ortaya ucak carpsa bile yikilmayacak bir bina cikacak. Proje sahibi Rus
sirket ‘Miraxs City’ 2007 yilinda tamamlamayr planladigi bina icin taseron olarak
Amerika’dan Tiirkiye’ye kadar degisik iilkelerden insaat firmalariyla goriismelere basladi.
420 metrelik gokdeleni insa edecek firmalara arasinda biri dis cephe uzmani, digeri temel

atma konusunda ihtisas sahibi iki Tiirk sirketi de bulunuyor [4].

Sekil 2.5 Moskova’ya ‘ucaga dayanikl’ gokdelen “Federasyon” [4]

Yeni kusak gokdelen teknolojisi, ticari amaclar kadar ¢evreci kaygilar da tasiyor. Bu amacla
cevreye yararll olacak sekilde tasarlamiyor. Ingiliz tasarim damsmanlik sirketi BDSP'nin

ortaklarindan Sinisa Stankovic, "Genel kaninin aksine, yliksek yapili binalar ¢evre dostu bir
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tarzla insa edilebilir." diyor. Ciinkii gokdelenler, sinirli bir alanda ¢ok farkli hizmetleri
biinyesinde toplayabiliyorlar. Hatta metrekareye diisen enerji yogunlugu acisindan diger
yapilara oranla daha avantajli. Bina icindeki alan kullaniminin optimizasyonu, yesil alanlara
dogru yayilmay1 engelleyen bir unsur. Gokdelenlerin toplu tasima noktalarina yakin yerlerde
yapilmasi, kentteki arac kirliligini de azaltiyor. Gokdelenlere uygun yenilenebilir enerji
kaynaklarinin bulunmasi ¢ok kolay degil. Giines enerjisi birtakim ¢oziimler sunuyor. Catiya
ya da iist boliimlere koyulan fotovoltaik hiicrelerle enerji elektrige doniistiiriiliiyor. Ancak, bu

hala ¢ok pahal1 bir yontemdir.

Kullanilabilecek bir diger yontem de, giiglii riizgarlar1 enerjiye doniistiirmektir. Ust katlarda
kullanilan tiirbinler yardimiyla riizgar, elektrik iiretmekte kullaniliyor. Alternatif ¢coziimler
konusundaki en dahiyane yontemlerden biri Citygate Ecotower'da gelistirilmis. Binanin
havalandirma sistemi tamamuiyla riizgarla calisiyor. Binanin alt katindaki ¢ift tabakali yapi,
temiz havayi iceriye aliyor. Termal tampon bolgesi yaratan sistemde, yiikselen hava, icerideki

sicag1 emerek biirolar1 sogutuyor. Catidaki sicak hava da disariya atiliyor [2].

Gelecegin gokdelenleri ile ilgili bir diger proje ise 610 metrelik boyuyla ABD’nin en yiiksek
gokdelenlerinden biri olan Fordham Spire Chicago kentine dikilecek (Sekil 2.6). Yine
Chicago’da bulunan iilkenin en yiiksek binasi 110 kath 443 metrelik Sears Kulesi’ni agsmak
icin bugiine kadar yapilan biitiin projeler gerceklestirilememisti. Bircok proje maddi ya da
siyasi nedenlerle uygulamaya gecirilemezken bazilarindan da 11 Eyliil saldirilart sonrasinda
teror korkusundan vazgecilmisti. Gokyliziine bir burgu gibi uzanacak 115 katlhi Fordham
Spire’1 tasarlayan {inli mimar Santiago Calatrava, kendi projesinin aym akibete
ugramayacagindan emin oldugunu soyliiyor. Calatrava, Fordham Spire binasinin bu kadar

yiiksek olmasinin spiral dizayni icin sart oldugunu da soyledi [5].

P

Sekil 2.6 Fordham Spire [5]
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3 YUKSEK YAPILARA ETKIiYEN YUKLER

3.1 Sabit Yiikler

Sabit yiikler, yap1 i¢indeki tiim elemanlarin agirliklarinin olusturdugu statik kuvvetler olarak
tanimlanabilir. Sabit yiikler yapinin tasiyici elemanlarinin, doseme ve tavan kaplamalarinin,
sabit boliicii duvarlarinin, cephe kaplamasinin, depolama tanklarimin, mekanik dagitim
sistemlerinin vb. agirligidir. Biitiin bu elemanlarin toplam agirliklart yapinin 6lii yiiklerini

olusturur.

Yapiya etkiyen yercekimi kuvvetlerinin olusturdugu bu yiikler statik ve dinamik olmak iizere
ikiye ayrilir. Statik yiikler yapida her zaman vardir. Dinamik yiikler gecicidir, zamana ve

mevsimlere gore yada yapi icindeki mekanlarin fonksiyonuna bagh olarak degisir.

Malzemelerin agirligini yani yapinin sabit yiikiinii bulmak basit bir islemdir. Yine de sabit
yiiklerin bulunmasinda yiiklerin tam olarak hesaplanmasindaki ¢esitli problemler nedeniyle %
15-20 gibi hata yapilabilir [Johnson,1972]. ilk tasarim asamasinda yap: miihendisinin heniiz
secilmemis malzemelerin agirligimi tam olarak bilmesi olanaksizdir. Segilecek tasiyici
olmayan bu malzemeler; prefabrike cephe elemanlari, hafif birlesim elemanlari, tavan
kaplamalari, borular, kanallar, elektrik hatlar1 ve 6zel i¢ gereksinimlerin bilesenleridir. Celik
yapilarda birlestirme ve rijitlestirme elemanlarimin agirhigr ylizde olarak tahmin edilir.
Ureticilerin ya da sartnamelerin verdigi malzemelerin birim agirligi her zaman iiretilmis
iriinle aym degildir. Yap1 elemanlarinin hesap boyutu ile ger¢ek boyutu farkli olabilir.

Ornegin yerinde dokme betonda yaklasik 1-1,5 cm hata olabilir.

3.2 Hareketli Yiikler

Hareketli yiikler karakter olarak sabit yiiklerden farkhidirlar, degiskendirler ve tahmin
edilmeleri daha zordur. Hareketli yiiklerdeki degiskenlik yalnizca zamanin degil, bulundugu
yerin de bir fonksiyonudur. Degisim kisa ya da uzun siirelidir. Bu da hareketli yiiklerin statik

biiyiikliiklerle aciklanmasini zorlastirir.

Yap: i¢indeki ya da tizerindeki nesnelerin agirhigindan dogan yiikler kullanim yiikleridir. Bu
yiikler insan, mobilya, hareketli bolmeler, kitaplar, mekanik aletler (bilgisayar ve is
makineleri), arabalar, endiistri makineleri gibi yapiya etkiyen fakat tasiyici sistemin pargasi

olmayip sabit yiik sayilmayan tiim diger yan sabit ya da gecici yiiklerdir.
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Yiiksek yapi tasiyict sisteminin degiskenligi dikkate alindiginda yapiya etkiyen olas1 hareketli
yiikleri tahmin etmenin nerede ise olanaksiz oldugu goriiliir. Deneyim, analitik ¢aligmalar ve
uygulamalarla ¢esitli kullamimlar i¢in yiik degerleri gelistirilmistir. Bu sonuglar, olabilecek
maksimum yiikleme kosullar1 i¢in ampirik emniyet faktorleri de dikkate alinarak yapi

sartnamelerinde yiik tablolar1 seklinde verilmistir.

Tekil ytikler; merdiven, merdiven basamaklari, kullanilan tavan arasi, garajlar (6rnegin, lastik

degistirmek i¢in kriko) gibi kritik bolgelerdeki yiiksek gerilme yogunluklaridir.

Sartname degerleri yiiksek olarak verilir, ¢iinkii her zaman i¢in dikkate alinmasi gereken ilave
yiikler olabilir. Sartnamelerin minimum emniyet faktorleri, toren, parti, sivil savunma
tatbikatlari, insan kalabalig1 ya da kullanim, mobilya ya da duvarlarin yeniden diizenlenmesi
gibi yapinin belli bolgelerinin fazladan yiiklendigi kontrol edilemeyen aligilmamis durumlari

da icerir.

3.3  Konstriiksiyon Yiikleri

Tasiyic1 elemanlar, genellikle sabit ve hareketli yiiklere gore tasarlansa da yapinin ingaati
sirasinda tasarim yliklerinin ¢ok iistiinde yiik etkisinde kalabilir. Konstriiksiyon yiikleri

denilen bu yiikler tasiyici elemanlarin tasariminda 6nemlidir.

Her uygulayicinin ekonomik olarak kullandigi bir yapim yontemi vardir. Mimar, bu 6zel
deneyimleri bilmemesi durumunda yapiy1 bir baska yapim sistemine gore tasarlayabilir. insaat
sirasinda genellikle yapinin kiiciik bir bolgesine agir alet ve malzeme yigilir. Bu da tasarimda
alman hareketli yiiklerden ¢ok daha biiyiik tekil yiikler olusturur. Bu nedenle olusmus bir¢cok

yap1 hasar1 vardir.

Betonarme yapidaki onemli problemler, uygulamada iskele ve kalibi sékme zamanindaki
hatalardan olusur. Zamanla beton mukavemeti artar, fakat zamani para olarak diisiinen
uygulayici, beton heniiz minimum tasarim mukavemetine ulagsmadan iskeleyi alabilir. Bu

arada yap1 elemani da ilave yiiklenmis ise yiikleri tasityamaz ve hasarlar olusur.

Yapim islemi sirasinda gecici iskele kullanilmayan beton plakla kompozit sekilde calisacak
kirisler i¢in de konstriiksiyon yiikleri dikkate alinmalidir. Bu durumda kirisin konstriiksiyon

yiiklerini kompozit olmayan davranis i¢inde tasiyip tasityamayacagi kontrol edilmelidir.

Prefabrike beton i¢cin en kritik an agir panel elemanin kaliptan cikarilmasidir. Kaldirma
noktalarinin sayis1 ve yeri bilinmelidir. Eleman, tasima ve insaat sirasindaki carpma ve

gerilmeler de dikkate alinarak her durum icin tasarlanmalidir.
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3.4  Kar ve Yagmur Yiikleri

Kar kalinlig1 ve yogunlugunun uzun yillar arastirilmasi sonucu maksimum kar yiikleri i¢in
uygun degerler saplanmigtir. 2,5 cm kalinliginda kar agirligi, yogunluguna bagh olarak 2,5 -
3,5 kg/rn2 arasindadir. Baz1 bolgelerin kar yiikii degerleri icin yerel sartnamelere bakmak
gerekir. Kar yiikleri yalnizca ¢atilarda ve yiikseltilmis avlu, balkon ve giineslenme terasi gibi
kar yi8ilmasi olabilecek yapinin diger yerlerinde dikkate alinir. Sartnamelerce belirlenen kar
yiikleri zemindeki maksimum kar kalinligina dayanir. Genelde bu yiikler catiya etkiyen kar
yiiklerinden daha fazladir. Ciinkii riizgar etkisi karda azalma yapar ya da cati yiizeyindeki 1s1
kayb1 nedeniyle erime olur. Sartnameler, dik catilarda kar kolaylikla kayabileceginden yiik
degerinde belirli yiizdelerde azaltmaya izin verir. Bu arada bazi catilar riizgar davranisini

etkileyerek catida bolgesel kar yigilmalarina neden olur.

Su hareketli yiikk hesabinda dikkate alinmasa da tasarimda akilda bulundurulmalidir.
Genellikle yagmur yiikleri kar yiiklerinden azdir, fakat 1000 kg/m® agirligi ile suyun kara
oranla ¢ok daha yogun oldugu hatirlanirsa, su birikintisinin yapida oldukca fazla bir yiik

olusturacagi aciktir.

3.5 Riizgar Yiikleri

Yiiksek yapilardaki riizgar etkisini anlamak igin arastirmalar devam etmekledir. Yapi
sartnameleri riizgarin dinamik davramisim statik agidan yorumlamaktadirlar. Riizgar basing
degerleri saatte mil olarak yerden 9 m. yukarida 50 yillik bir aralik i¢in maksimum yillik hafif

riizgar hizinin bir fonksiyonu olarak verilir.

Hafif riizgar hiz1 genellikte Sekil 3.1°de gosterildigi gibi yiikseklige bagli olarak artar. Bu
hizdaki artis oran1 piiriizliiliigiiniin bir fonksiyonudur. Ciinkii riizgdr zemine yakin yerlerde
stirtiinme ile azalir. Cevredeki nesnelerin (0rnegin; agaglar, arazi sekli, yapilar) etkisi ne kadar

fazla ise maksimum riizgar hiz1 Vy,.x degeri o kadar yiiksek olur [Coull, 1967].

Vinax

il

Sekil 3.1 Riizgar yiikiiniin yiikseklige gore degisimi [ Yamantiirk, 1993]
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Riizgdr davramisinin karmasikligi yeni yeni arastirllmaya baslanmistir. Simdi karsilasilan

problemlere kabul edilebilecek cevaplarin bulunabilmesi ve mevcut simirlamalarin

asilabilmesi icin tasarimcilar asagidaki aragtirmalar1 yapmalidirlar.

e Riizgar davranis1 ve riizgar yiikii hakkinda bilgi bankasi olusturacak verilerin toplanmasi
icin ayrintili modeller kullanacak riizgar tiineli calismalar1 yapma,

e Riizgar tiineli verileri ile denenmis teorik modeller ve bilimsel formiilleri ¢ikarma,

e Malzeme ya da yapisal soniimleme, egilme kontrolii, cephe diizeni ve yapr sekli gibi
mevcut yapi kavramlarini gelistirme.

Girdap (vortex) ve anaforlar (eddy) tiirbiilans riizgarlarin alcak basing bolgelerinde

olusturdugu dairesel hava akimlaridir. Bu akimlar Sekil 3.2'de yapinin riizgar almayan

yoniinde gosterilmistir. Riizgar yoniindeki kirik koseler riizgarin daha kolay gecmesini saglar.

Girdaplar, yap1 yanlarinda yukar1 dogru dairesel hareket ve emme olusturan yiiksek hizli hava

akimlaridir. Bunlarin periyot sikligi yapinin dogal frekansina yaklasirsa yapida salinim olur.

Bundan dogacak hareket genellikle riizgar dogrultusuna diktir.

Sekil 3.2. Riizgar yiikiiniin yapida olusturdugu girdap [Yamantiirk, 1993]

3.6 Sismik Yiikler

Yeryiizii statik degil, siirekli hareket halindedir. Jeolojide tektonik tabakalar teorisine gore
yeryiizii kabugu erimis i¢ ¢ekirdek iizerinde yiizen bircok kalin kaya tabakasindan olusur.
Yeni tektonik tabakalar, okyanus zeminindeki derin vadiler boyunca siirekli birikir. Burada

yerylizii icindeki erimis maddeler de yukari1 dogru itilerek okyanus tabakalarinin kitalarin
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hareketine neden olacak kenarlarini olusturur yani okyanus tabakalari kitasal tabakalar
sikistirir. Bu tabakalar karsilastiginda birbirlerine kitlenirler ve kenarlarindaki siirtiinme
nedeniyle hareket gecici bir siire i¢in engellenir. Elastik esneklige ya da kaya catlamalarina
bagli olarak ani kaymalar oluncaya kadar tabaka kenarlari boyunca gerilmeler yigilir. Gerilme
enerjisi birdenbire agiga ciktiginda, yeryiizii kabugunu belli dogrultuda catlatarak faylari
olusturur. Bu enerjinin bir kismi1 her yonde sok dalgalari olarak dagilir. Deprem diye bilinen
olay bu dalga hareketidir. Gecmiste depremden zarar gérmiis faylarin ilerde de bu etki altinda

olacag agiktir.

50 metreden yiiksek yapilarda betonarme c¢erceveler 6zel sarthame maddelerine uymalidir.

Bunlar;

e Sismik ya da riizgar kuvvetleri nedeniyle olusacak yer degistirmelerde tasiyici sistem
birbirine c¢arpmayacak yeterli aralikta boliimlere ayrilmadigi zaman, yapinin tiim
elemanlar1 yatay kuvvetlere karsi bir biitiin olarak davranacak sekilde tasarlanmali ve
yapilmalidir.

¢ Sismik kuvvetlere dayanacak kagir ya da beton elemanlar donatilt olmalhidir.

e Diisey yiiklerle birlikte sismik kuvvetlerin etkisi gbz Oniine alindiginda yalnizca catidaki
hareketli yiik ihmal edilebilir.

e Dosemeler ve cati beton ya da kagir duvarlara baglanmali ve minimum 290 kg/m
agirhigindaki duvar tagiyabilecek sekilde tasarlanmalidir.

e ¢ bolmeler, iizerlerine dik etkiyen minimum 48 kg/m” kuvvete gére tasarlanmalidir.

Asagidaki noktalar, 6zetlenen genel yap1 sartname esaslarina eklenebilir

e Diiktil ya da elastik olmayan deformasyon yapacak sekilde tasarlanmis yapilarda sismik
dayanim artar.

e Deprem, yap1 elemanlarinda hizli gerilme degisimleri olusturdugu i¢in yapi bu yorulma
etkilerine dayanmalidir.

e Herhangi bir elemanin hasara ugramasi durumunda yapi tasiyici sistemi siirekliligini
korumalidir.

e Ozel soniimleyicilerin kullanimi dikkate alinmalidir.

e Yapi kiitlesi diizgiin olmali, herhangi bir siireksizlik onlenmelidir. Yap1 planlari, farkl
yapt kisimlarinin birlesim noktalarinda karmasik burulma kuvvetleri ve gerilme

yi1gilmalarini engelleyecek sekilde basit olmalidir (Sekil 3.3).
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Sekil 3.3 Uygulanabilir basit planlar [Yamantiirk,1993]

e Belirli esnekligi olan yapilarda titresim rijit yapilara gore daha uzun siireli oldugu i¢in bu
yapilar daha az kuvvet etkisinde kalabilir. Buna karsilik ¢cok esnek bir yapida riizgar ya da
hafif bir deprem etkisi ile olusan salinimlar striiktiirel olmayan hasarlara ve kullanicilarda

psikolojik rahatsizliklara neden olabilir.

3.7 Su ve Toprak Basimna Yiikleri

Zemin altindaki yap1 zemin {istiindeki yapidan daha degisik yiikler etkisi altindadir. Zemin
altindaki yap1, toprak ve zemin suyunun yatay basincimi karsilamak zorundadir. Bu kuvvetler

alt yap1 duvar ve dosemelerine dik etkir.

3.8  Malzemede Hacim Degisikliginin Engellenmesi ile Olusan Yiikler

Biiziilme, siinme ve 1s1 farkliliklar1 nedeniyle malzemelerde hacim degisiklikleri ve yap1
elemanlarinin mesnetlerindeki hareketleri engellendiginde zorlanmalar ortaya ¢ikar. Hacim
degisiminin engellendigi bu yerlerde yapida eksenel ve e8ilme ek gerilmeleri olusur. Hacim
degisimi, yapinin sekil ve boyutunun, malzemenin, tasiyict elemanlarinin rijitliginin ve
birlesim tipinin bir fonksiyonudur. Hacim degisimi, eksenel ve egilme gerilmelerinin
olusabilecegi yap1 bolgelerini tutarak kontrol edilebilir. Yani elemanlar bu gerilmelere
dayanacak sekilde tasarlanirlar. Hacim degisimi kayici mesnet kullanip serbest harekete izin

vererek de kontrol edilebilir.

3.9 Carpma ve Dinamik Yiikler

Bir yap1 statik olmayan degisik yiik etkileri altindadir. Gergekte sabit yiikler disinda tiim
yiikler degiskendir. Sorun dinamik yiikiin siddetinin degisim hizi degil, yapinin serbest

titresim periyodunu tamamlama siiresidir.

Bir yiikk eger yapinin dogal periyoduna oranla yavas degisiyorsa statik yiik olarak
degerlendirilebilir. Baz1 yap1 yiikleri tipik yapilarin dogal periyoduna gore dinamik yiik olarak
de almmalidir. Bu dinamik yiikler yap: icinden ya da disindan kaynaklanabilir.i¢c kaynaklar:
asansoOrler, merdivenler, titresimli makineler, mekanik aletler, arabalar ve kreynlerdir. Bu

kuvvetler periyodik olmayabilir, fakat araba ya da asansorlerin ani ivmeleri gibi yapiya
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onemli dlciide carpma kuvvetleri verebilir. Yapida titresim yaratan dis kaynaklar riizgar ve
deprem hareketleri, giiriiltii ve cevredeki trafik sistemi olabilir. Tasarimcilar yapinin hafif
olmasini istedikleri icin bu giiniin gokdelenleri bu yiiklerden ¢ok etkilenir. Agirlik ve
rijitlikteki azalma sonucunda yapinin dogal periyodu artar. Dogal periyot yiikk kaynaginin

periyoduna yakin ise kuvvetler sonsuz biiyiir ve rezonans olur.

Dinamik analiz, statik olarak ele alinan elemanlarda dinamik etkilerin de dikkate alinmasidir.
Dinamik analiz, esas olarak zamana bagli yer degistirmenin bulunmasidir ve dogrudan
gerilmelerle iliskilidir. Uygulamada tam bir dinamik analiz yapmak yerine ¢arpma yiiklerinin

beklenildigi bolgelerde hareketli yiiklerin artirilmasi yaygin olarak kullanilan bir yontemdir.

Yap1 tasarimcisi, yapmun yalmzca gerekli rijitligini saglayarak degil aym zamanda yiik
kaynagini izole ederek ya da hareketi soniimleyerek titresim yapan kuvvetleri kontrol altina
almalidir. Titresim kaynagi, kaynagi yapidan ayirarak izole edilebilir. Titresim hareketi,
titresimin bir elemandan bir elemana gecisi kontrol edilerek soniimlendirilebilir. Esnek
izolatorler (6rn; neopren yaslik, kursun plak, yaylar, lastik yastik, visko-elastik sandvic

sistemler vb.) kullanarak elemanlarin siirekliligi bozulabilir.

3.10 Patlama Yiikleri

Bir yapi, patlamanin yarattigi yalmzca dis kuvvetlere degil i¢c kuvvet basinglarina da
dayanmak zorunda kalabilir. 1968'de Ingiltere’de, Londra'daki bir apartmanda gaz patlamasi
nedeniyle olan bolgesel yikilma dikkatleri bu tiir yiikler iizerine ¢cekmistir. Bircok yapr boyle
kuvvetlerle hicbir zaman karsilasmaz, fakat sabotaja bagl patlamalar ya da sizint1 nedeniyle
yanici gazlarin patlamasi ya da yangin her zaman olabilecek durumlardir. Patlama, patlama
bolgesinde yliksek basing olusturur. Bunun sonucu yapi elemanlarina etkiyen biiyiik ek yiikler
pencereleri, duvarlar1 ve dosemeleri patlatir. Bu i¢ basing bolgesel olarak karsilanmali ve

yapinin ¢cokmesine yol agmamalidir.

I¢ basing yiikleri, ses bombalarindan niikleer patlamalara kadar degisen nedenlerle olusabilir.
Ses bombalarinin olusturdugu hasarlar nispeten daha azdir (6rn; camlarin kirilmasi, siva
catlaklar1 vb.). Yapilarin niikleer bombalara dayanmasi icin tasiyic1 sistem elemanlari

izerinde arastirmalar devam etmektedir [ Yamantiirk,1993].

Gokdelen tasariminda ABD’de 11 Eyliil’de meydana gelen ucak saldirilarindan sonra bu tiir
teror olaylarinda en biiyiik hedefin bu yapilar olmasi nedeniyle bu konuda hassasiyet daha da
artmistir. Ciinkii bu yapilarin bircogu icinde ¢ok sayida insan barindirmakta ve biiyiik bir

ekonomik gii¢ olarak goriilmektedir. Rus Mirax City adli sirketin projesini hazirladigi
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Moskova’da ki 420 metre yiiksekliginde tasarlanan ‘Federasyon’ adli gokdelenin en biiyiik

ozelligi; kullanilacak insaat teknigi sonucu bu tiir ucak saldirilarina dayanikli olmasidir [4].

3.11 Yiiklerin Birlikte Degerlendirilmesi

Yiiksek yapilar omiirleri boyunca bircok yiik etkisindedir ve bu yiiklerin bircogu kendinden
kaynaklanir. Yiikler eger ayn1 dogrultuda etkiyor ve ek zorlanma getiriyorsa birlestirilmelidir.

Bu durum yap1 tasariminda, bircok yiikiin birlikle ele alinmasini gerektirir.

Birlesik yiik olasiligy istatistik olarak degerlendirilmeli ve etkisi tahmin edilmelidir. Yik

davranisinin dogru belirlenmesi, bilinmeyenler i¢in saptanan emniyet faktorlerini azaltir.

Yiik birlesik etkileri sartnamelerde belirlenmistir. Meteorolojik ve diger hareketli yiiklerin
maksimum degerleri ile birlikte yapiya hicbir zaman etkimedigi bilinmekledir. Eger
maksimum riizgar ve deprem yiikleri ile birlikle tam hareketli yiikler kullaniliyorsa

sartnameler emniyet gerilmelerinde % 33 artisa izin verir [Yamantiirk, 1993].
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4 YUKSEK YAPILARDA UYGULANAN TASIYICI SISTEMLER

4.1 Yeni Tasiyici Sistemlerin Gelisimi

Yap1 yiiksekligi arttikca yapinin yatay kuvvetlere karsi davranist yapi yiiksekligine baglh
olarak degisir. Yapinin yatay salinimi belli bir yiikseklikten sonra o kadar artar ki yapi
malzemelerinin dayanimindan c¢ok rijitlik ilkeleri tasarimi yonlendirir. Rijitlik derecesini
oncelikle tasiyict sistem tipi belirler. Bundan baska bir sistemin se¢imi dogrudan dogruya
istenilen yap1 agirh@ina baghdir. Baz1 uzaysal kosullarda yapinin optimizasyonunda az

agirlikla biiyiik rijitlik saglanabilir. Bu belli yiikseklikteki yapilar i¢in gecerlidir.

Yeni sistemlerin gelismesindeki bazi dnemli faktorler sunlardir.

® Yiiksek mukavemetli yap1 malzemeleri

® Yapi1 elemanlart arasindaki kompozit davranis

® Yeni birlestirme teknikleri (kaynak ve bulon gibi.)

e Karmasik yap1 davranisinin bilgisayar programlari ile belirlenebilmesi
e Hafif yap1 malzemelerinin kullanimi

® Yeni yapim teknikleri

4.2  Yatay Yiik Tasiyic1 Elemanlar
Yatay yiik etkisinde kalan yapilarda kullanilan tasiyici elemanlar ii¢ farkli sinifa ayrilabilir:

e (erceveler
e Perdeler

e Tipler

Cok katli yapilarin tasiyict sistemleri, bu siniflardan sadece bir tanesine ait elemanlardan

olusabilecegi gibi bunlarin ¢esitli bilesimlerinden de olusabilir.

Bu simiflandirma, s6z konusu tasiyici sistemlerin yatay yiikler altindaki sekil degistirme
bicimleri géz oniinde tutularak yapilmustir. Tasiyici sistemlerin veya yatay yiikler altindaki
davranis bicimlerinin siniflandirilmasi, hesab1 basitlestirmek amaciyla yapilmaktadir. Yoksa
bilgisayar destekli boyutlandirmada ¢ok daha fazla bilinmeyenle calismak sorun olmadigi

slirece tastyici sistemler i¢in yukarida verilen gibi bir siniflandirma yapmak gereksizdir.
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Cercevelerin sekil degistirmesinde kayma modu etkindir. Burada katlar arasindaki relatif yer
degistirme sadece o kattaki kat kesme kuvvetine baghdir (sekil 4.1a). Perdeler ise egilme
modu etkin olan bir sekil degisimi gosterirler (sekil 4.1b). Tiipler bosluklu degil iseler
perdeler gibi davranirlar. Fakat genellikle bosluklu olurlar ve cerceve ile perde tipi

davranislarin arasinda bir sekil degistirme bi¢imi ortaya koyarlar.

-

+
(a) (b) (c)

Sekil 4.1 Yatay yiik tasiyici elemanlar a) Rijit ¢cerceve b) Perde c) Perde-Cerceve
[Hasgiir,1996]

4.2.1 Cerceveler

Cerceveler, yatay yiiklere karsi dayanimi diigiim noktalarindaki elemanlarin rijitlikleri ile

saglanan tasiyici sistemlerdir.

Bu tip yapilarda katlarin yatay yer degistirmelerini kolon ve kiriglerin egilmesi ile kolonlarin
eksenel sekil degisimleri olusturur. Tasiyici sistemin yiikseklik/genislik orani arttik¢a, kolon
eksenel sekil degistirmelerinin yatay yer degistirmeleri i¢indeki payr artar. Burada yapi
genisligi yapinin planda yatay yiik dogrultusundaki boyutudur. Kayma sekil degisimlerinin
ve kirislerin eksenel sekil degisimlerinin etkisi yukarida sozii edilen etkiler yaninda ihmal

edilebilecek mertebededir.

Cercevelerin hesabinda betonarmenin monolitik bir yap1 gostermesi nedeniyle Kkirislerle
birlikte calisan doseme genisliginin belirlenmesi de gerekli olabilir. Bu genislik "Etkili

Doseme Genisligi" olarak bilinir.

4.2.2 Perdeler

Betonarme ¢ok katli yapilarda, cercevelerin yatay yiikleri tasima konusunda yetersiz kaldigi

durumlarda genellikle tasiyici sisteme perde elemanlar katma yolu tutulur. Bosluksuz
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perdelerin rijitlikleri ve dis etkilerden olusacak gerilme ve sekil degistirmeler belirlenirken

egilme teorisi kullanilir.

Perdelerde zaman zaman kap1 ve pencere bosluklari birakmak gerekir. Bosluklu perdeler
daha karmasik hesap sorunlar1 dogururlar. Bosluklar genellikle perde yiiksekligi boyunca
diizgiin araliklarla siralanirlar. Bosluklarin her iki yanindaki perde elemanlar1 ya baglanti

kirisleri ile ya da dosemelerle birbirlerine baglanirlar.
Bosluklu perdelerin yatay yiiklere gore hesabi i¢in kullanilabilen ii¢ analitik yontem:;

1. Siirekli ortam yaklagimi
2. Cerceve yaklagimi

3. Sonlu elemanlar yontemi

olarak verilebilir.

4.2.3 Tiipler

Bu tip yatay yiik tasiyic1 elemanlar Sekil 4.2°de gosterilen ve bosluklu dikdortgen halka tiip
olarak diisiiniilebilen ve yapinin dis yiiziine kii¢iik araliklarla yerlestirilen kolonlar ve bu
kolonlari, kat seviyelerinde baglayan kirislerden olusan elemanlardir. "Cerceve tiip" olarak da

adlandirilabilirler.
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Sekil 4.2 Cerceve Tiip [Hasgiir, 1996]

Yeteri kadar yiiksek cerceve tiipler, Oon boyutlama icin, yaklasik olarak gosterdikleri iki farkli

yapisal davranis bicimi gdz oniinde tutularak hesaplanabilirler.

e Yatay yiik dogrultusuna paralel duvarlarin ¢erceve tipi davranisi.

e Tiim yapinin tiip tipi davranisi.
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4.3 Yatay Yiik Tasiyic1 Sistemler

Tastyici sistem acisindan uygun sistem se¢imi ii¢ faktoriin bilinmesine baglidir.

e Tagsimnacak yiikler
e Yapi malzemelerinin 6zellikleri

e Yiiklerin tasiyici elemanlar ile zemine iletilmesindeki yap1 davranisi.

Tasarimct bu ii¢ noktayr akilda tutarak, yapinin malzeme ve tasiyici sistem davranisini
anlamak icin gercek¢i modeller, yiik siddetleri icin de ampirik yiik sartname degerlerini
kullanir. Yapim ve malzeme ekonomisinin bir durumda dikkate alimip diger durumda
onemsenmemesi ters goriinmektedir. Gelecekteki arastirmalar gercek yiik degerlerinin daha

dogru olarak saptanmasina olanak verecektir.

Yatay yiik etkisindeki yapilara, yukarida verilen yatay yiik tasiyict elemanlardan yalnizca
herhangi bir tanesinden olusan tasiyici sistemler segilebilecegi gibi, bunlarin herhangi bir

bilesiminden olusan tasiyici sistemler de secilebilir.

Genel olarak yap1 yiiksekligi arttikca boyutlandirmada yapinin dayaniminin yaninda yatay
yiikler altindaki yer degistirmelerinin de smirlandirilmas: geregi belirleyici olmaktadir.

Dolayisiyla ayn1 gerekge tasiyici sistemin seciminde de goz oniinde tutulmalidir.

Sekil 4.3’de proje miihendislerine yardimci olmak amaci ile yapi yiiksekligine bagli olarak en
uygun tastyict sistemler verilmektedir. Uygulanabilirlik sinirlar yapinin kullanilma amaci,
kat yiikseklikleri ve hesap hareketli yiikleri ile yatay yiiklere bagli olarak bir miktar
degisebilir.
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Sekil 4.3 Kat sayisina gore secilebilecek tasiyict sistemler [Hasgiir,1996]

Tastyic1  sistemlerin hesap ve boyutlandirilmasinda ortak olan ozellikler su sekilde

Ozetlenebilir.

1. Doésemeler yatay yiikii, biiyiik oranda diizlemleri icinde olusan i¢ kuvvetler yardim ile
yatay yik tasiyict elemanlar arasinda paylastirirlar. Gergek diizlem i¢i sekil degistirmelerin
bu paylasirmaya etkisi genellikle ihmal edilebilir biiyiikliikktedir ve dodsemelerin

diizlemlerinde rijit olduklart ¢cok yaygin olacak kullanilan bir varsayimdir.

2. Dosemelerin diizlemleri disindaki egilmeleri 6nemli olabilir. Iki diisey yatay yiik tasiyici
eleman1 baglayan kirislerdeki cok kiiciik bir egilme rijitliginin tiim tasiyict sistemin
davranisina etkisi biiyiik mertebelere ulasabilir. Baglant1 kirislerinin yeterli egilme rijitliine
sahip olmalarinin saglanmasi ¢ok Onemlidir. Diiz dosemelerde doseme-kolon diigiim

noktalarinin olusturulmasina 6zen gosterilmelidir.

3. Planda simetrik olarak diizenlenmemis tasiyici sistemlerin hesabinda burulma etkileri g6z
Oniine alinmalidir. Birgok yonetmelikte tasiyici sistem simetrik olarak bile olusturulsa belirli
bir burulma rijitligine sahip olmasi istenir. Cerceve, perde ve tiiplerin herhangi bir bilesimin-
den olusan tasiyici sistemlerin hesabi uzay cerceve yaklagimi ile yapilir. Bu yaklasimda
tastyict sistemin her diigiim noktasinda alt1 serbestlik derecesi gdz Oniine alinir ve burulma

etkileri otomatik olarak hesaba katilmis olur.
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4.3.1 Cerceve Sistemler

Betonarme cok katli yapilara cerceve tipi tasiyici sistem secerken dikkat edilmesi gerekli
ozelliklerden bir tanesi kolonlarin en az iki dogrultuda kirislerle bir ¢erceve olusturmak iizere
baglanmasi gerektigidir. Aksi durumda kolonun baglanmadig1 dogrultuda yeteri rijitlik yoksa

ikinci mertebe etkileri ve burkulma sorunlari ortaya ¢ikabilir.

Ayrica tilkemizde gegerli olan sistem se¢imi sirasinda katlardaki kolon eksenlerinin planda {ist

tiste diismesi saglanmalidir.

Diizlem cerceve tipi tasiyici sistemler 60 kat yap1 yiiksekligine kadar uygulanabilirlerse de
ekonomi diislinceleri bu tiir tasityic1 sistemlerin 15 ila 20 kat yap: yiiksekligine kadar

uygulanmasina izin verir.

Daha yiiksek yapilar i¢in yalnizca perdelerden veya perde ve cercevelerin birlikte calistigi

tasiyic sistemler segcmek genellikle daha etkin bir ¢6ziim olusturur.

4.3.2 Perde Sistemler

Perdeli bir yapinin tasiyici sistemin cesitli dogrultularda birbirlerine paralel, yatay yiiklere
kars1 yeterli bir rijitlik saglayan ve aynm1 zamanda diisey yiik de tasiyan perdeler olusturur.
Kendi diizlemleri i¢indeki stabilitelerini asansér ve merdiven bosluklar1 ¢er¢evesine konulan

cekirdekler veya diger perdeler saglar.

Yatay yiik dogrultusuna gore simetrik olarak perdelerden olusturulmus bir tasiyici sistemde,
perdelerin relatif rijitliklerinin tiim yap1 yiiksekligince sabit kalmasi durumunda her bir
perdenin katlarda kat kesme kuvvetinden alacagi pay, o perdenin o kattaki perdeler ile

boslukla perdelerin rijitliklerine gore olan relatif rijitligine baghdir.

4.3.3 Perde — Cerceve Sistemler

Yap1 yiiksekligi arttikca yalnizca cgercevelerden olusturulan tasiyici sistemler, yatay yiikler
altinda hem i¢ kuvvetler ve hem de yer degistirmeler bakimindan istenen kosullar1 perdelerin

yardimi olmadan saglayamazlar.

Perdelerin temel gorevi ¢ok kath yapilarin yatay rijitliklerini arttirmaktir. Fakat diisey yiik de

tasirlar.
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Bir perde ile bir kolon arasindaki fark acik degildir. Temel ayirici 6zellik perdelerin esas
ekseni etrafindaki atalet momentlerinin kolonlarin esas ekseni etrafindaki atalet

momentlerinin yaninda ¢ok biiyiik mertebelerde olmasidir.

Perde ve cercevelerin yatay yiikler altindaki davranmiglarinin farkli olmasi, bu elemanlar
arasinda diizgiin olmayan etkilesim kuvvetleri dogmasina neden olur. Cergevelerin yatay yiik
almadigin1 varsayarak tiim yatay yiiklerin perdeler tarafindan tagindigini kabul etmek, daima
giivenli bir yaklagim degildir. Bu nedenle yatay yiiklerin tasinmasinda cercevelerin katkisi da

diistiniilmelidir.

4.3.4  Tiip Sistemler

Bu tip tasiyici sistemler ilk kez 1963 yilinda Chicago’da 43 katli Dewitt Chestnut Apartment

Building'in projelendirilmesinde kullanilmstir.

Cerceveyi olusturan dis kolonlar, araliklar1 eksenden eksene 1.50 m. en ¢ok 3.00 m. olacak
sekilde yerlestirilirler. Bu sik kolonlar1 baglayan kat seviyelerindeki kirislerin kalinliklar 60

cm. ile 120 cm. arasinda degisir.

Biitiin ¢erceve tipi yapilarin boyutlandirilmasinda oldugu gibi, kolon ve kiris rijitlikleri orani
icin optimum bir deger uygun bir yatay ve diisey yiik tasiyict sistem olusturacak sekilde

belirlenir.

Yiikseklikleri 20 ve 50 kat arasinda degisen ¢ok sayida cerceve tiip tipi betonarme yap1 insa
edilmis olup mimari ve ekonomik bakimdan beklenen sonuclar elde edilmistir. Bu tip tasiyici
sistemler i¢in deneyim 40 katin iistiindeki yiikseklikler i¢in tasiyici eleman boyutlanmanin
hizla artigim gostermistir. Daha yiiksek apartman tipi yapilar i¢in ¢erceve tiipe ek olacak
yap1 i¢inde perdeler ve c¢ekirdekler olusturmak daha ekonomik sonuglar vermektedir. Biiro

binalari icin ise genellikle i¢ice tiipler uygun olmaktadir.

4.3.5 Icice Tiip Sistemler

Diisey dogrultudaki ulasim i¢in genis hizmet alanlarina gerek duyulan yiiksek biiro
yapilarinda genellikle, tiim diisey ulagim alanini i¢ine alan ve yatay yiik tasima sisteminin bir
parcasin1 olusturacak bir c¢ekirdek diizenlemek daha yararli olmaktadir. icinde kolon
bulunmayan binalara duyulan ihtiya¢ sonucu cekirdekli gerceve tiip dogal bir ¢oziim olarak

ortaya cikar. Boylece beliren tasiyici sistem igeride yalnizca perdelerden olusan bir tiip ile
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disarida sik kolonlar ile bunlar kat seviyelerinde baglayan kirislerden olusan cergeve tiipiin

bilesimi olan bir Icice Tiip'tiir.

Icice tiipler cerceve tiip sistemler ile perde sistemlerin avantajlarim birlestirir. Icerideki
perdelerden olusan tiip, disaridaki cerceve tiip kolonlarinin enine yer degistirmelerini dnemli

Olciide azaltarak bu tiipiin yapisal 6zelliklerini onemli 6l¢iide iyilestirir.

Iki veya daha fazla tiip tasiyict sistemi birlestirerek Demet Tiip tasiyici sistemlerde
olusturulabilir. Bu sekilde kayma gecikmesi etkileri de azaltilmis olur (Sekil 4.4)
[Hasgiir,1996].

Sekil 4.4 Tiip Demeti [Hasgiir, 1996]
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5 ORNEK YUKSEK YAPI PROJESININ STATIK - DINAMIK HESABI ve
METRAJI

5.1 Ornek Yiiksek Yap1 Projesi Hakkinda Genel Bilgiler

Daha once yapilan bu tiir calismalarda genelde diizgiin geometrik yapiya sahip yiiksek yapi
projeleri iizerinde calisilmistir. Bu nedenle bu tez calismasinda 6rnek olarak alinan proje
diizgiin geometrik yapiya sahip olmayan bir projedir. S6zkonusu yapinin plandaki boyutlari
biiyiik oldugu icin, ilgili yonetmelik geregi yapi dilatasyonla 8 bloga ayrilmistir. Ornek
yapinin geometrik yapisi degerlendirilerek simetrik olan bloklara aymi isimler verilmistir.
Boylece 3 blok olarak hesap yapilmistir. Her bir blok bagimsiz ayri1 bir yapi olarak
davrandigindan statik ve dinamik hesaplar1 ayr1 ayr1 yapilmistir. Bloklarin statik ve dinamik
analiz sonug ciktilart ¢cok uzun oldugu ic¢in gerekli goriilen kisimlari burada verilmistir. Bu
bilgiler A Blok i¢in daha ayrintili verilmis, fakat ¢ok yer tutmamasi icin diger iki blok i¢in
ozetlenerek verilmistir. S6zkonusu bina 40 katl1 ve kat yiiksekligi 3 m. alinarak bir is merkezi
olarak tasarlanmistir. Daha Once yapilan ¢alismalarda betonarme sistem ile celik cerceve ve
kompozit tasiyici sistemler kullani1ldig1 i¢in bu tez ¢calismasinda tasiyici sistem olarak kolonlu

sistem ile perdeli sistem secilmis ve karsilagtirmalar1 yapilmistir.

S6z konusu binalar 1.derece deprem bolgesinde alinmistir. Yani deprem katsayist Ag = 0,4
alinmigtir. Zemin hakim titresim periyodu T, = 0,15 ve Ty = 0,4 olarak secilmistir. Yapilar
stineklik diizeyi yiiksek olarak projelendirilmistir. Buna bagli olarak kolonlu (cgerceveli)
sistemlerde R=8 ve perdeli (perde-cerceveli) sistemlerde R=7 olarak alinmistir. Hesap
yontemi olarak dinamik analiz (mod birlestirme yontemi) se¢ilmistir. Deprem standardi olarak

TDY97 esas alinmistir.

Yapilarda kullanilan malzemeler beton i¢cin BS30, celik i¢in ise BCIII (4200 kg/cmz) olarak

secilmistir.

Ornek projelerinin maliyet hesaplanmasinda kullanilan birim fiyatlar www.yapirehberi.net
adli internet sitesindeki 12.06.2005 tarihinde giincellenmis fiyatlardir. Bu fiyatlar;

1. Demirli B225 Betonu 77,00 YTL/m?

2. Diiz Yiizeyli Betonarme Kalib1 10,00 YTL/m?

3.  8-12 mm Betonarme Demiri 630,00 YTL/tn
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4.  14-50 mm Betonarme Demiri 655,00 YTL/tn

Ornek projenin ¢oziimiinde STA4-CAD ( Structural Analysis for Computer Aided Design
VERSION 11.0) programi kullanilmistir.

Ornek yapinin yukarida anlatilan bloklari Sekil 5.1°de goriilebilir.

.

B BLOI

L\

A BLOI

Sekil 5.1 Ornek yapinin vaziyet plani
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5.2  Kolonlu Sistem ile Ornek Projenin Statik - Dinamik Hesab1 ve Metraji

5.2.1 A Blok Kolonlu Yapi Statik - Dinamik Hesab1 ve Metraji

Sekil 5.3 A blok kolonlu yapinin ii¢ boyutlu gériiniim
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STA4-CAD
STructural Analysis FOR Computer Aided Design
VERSION 11.0
Copyright (C) 2003

SERDAR AMASRALI
STA MUH. MUS. LTD. STI.

STA4 programi, ¢ok katli betonarme yapilarin 3 boyutlu analizini ve entegre olarak
¢izimlerini yapan entegre paket programdir. Yapinin timli i¢in global stifnes matrisi bir defada
kurulur ve bloklama teknigi ile deplasmanlar bulunur. Kat diizlemindeki plaklarin yatay diizlemde
sonsuz rijitligini dikkate alarak, kat diizlemindeki dx,dy,gz deplasmanlari ig¢in her katta 3
bilinmeyen, eleman ug¢larinda dx, dy, gz deplasmanlari ig¢in her noktada 3 bilinmeyen kullanarak
bir noktada 6 serbestlikli betonarme yapilara &zglin stiffnes matrisi ile ¢ozllmektedir. Kiris ve
kolon elemanlarinda kayma deformasyonlari ile burulma etkileri dikkate alinmaktadir. Denklem
takimini; ¢Ozlminlin hizli olabilmesi ig¢in ug¢ nokta numaralari, program tarafindan nokta
optimizasyonu ile minimum hafizada ¢&zecek sekilde diizenlenir. Yapi+temel birlikte
¢ozlilebilmekte olup, temel stiffnes matrisleri winkler hipotezi ile kurulmaktadir.

Global stiffnes matrisinde dikkate alinan hususlar:
—-Kirislerin kolon ve perdelere ig¢indeki kisimlari, sonsuz Rijit alinarak yiik ve rijitlik
matrislerinin dlizenlenmesi.
—-Genis perdelere zayif yonde saplanan kirislerin, fiktif kolon kontrollli elastik
ankastre olarak ¢ozimi.
—Genis perdelere rijitligi yoniinde saplanan kirislerde, kayma deformasyonlarin dikkate
alinmasi.
—-Altindaki kolon ile statik eksenlerinde kagiklik olan kolonlarda, eksenel vyiik
eksantirikliginin stiffnes matrisinde dikkate alinmasi.
—-Dinamik analizde; CQC(Complete Quadratic Combination) metodu ile %5 soniim yilizdesine
gbre kuvvetlerin bulunmasi.

STATIK ANALIZ YUK KOMBINASYON NOTASYONLARI :

1. G+G+G+G+G : Genel 01ld yik

2. Q+0+0+0+0 : 1. Genel hareketli yik

3. Q+o+Q+0+0Q : 2. Hareketli yik

4. o+Q+o+0+0 3. Hareketli yilik

5. Q+Q+0+Q+Q 4. Hareketli yilik

6. 0+Q+Q+0+Q 5. Hareketli yik

7. Q+0+Q+0+0 6. Hareketli yik

8. Gz : Yatay zemin itkisi

9. Ex + %5 x ey X yonli deprem + %5 eksantrisite
10. Ex - %5 x ey X yonli deprem - %5 eksantrisite
11. Ey + %5 x ex Y yonli deprem + %5 eksantrisite
12. By - %5 x ex Y yonli deprem - %5 eksantrisite
13. Wx + %5 x ey X yonl rlizgar + %5 eksantrisite
14. Wx - %5 x ey X yonli rlizgar - %5 eksantrisite
15. Wy + %5 x ex Y yonl rlizgar + %5 eksantrisite
16. Wy - %5 x ex Y yonl rlizgar - %5 eksantrisite

Programda kullanilan standartlar

1 - Afet BOlgelerinde Yapilacak Yapilar Hakkinda Yonetmelik (1997)

2 — TS. 498 hareketli ve riizgar yiki standardi.

3 - TS. 500 betonarme yapilarin hesap standardi.

4 — ACI CODE 318 iki yonli kirissiz plaklarin hesabi ve yilik kombinasyonu.
5 - EUROCODE yiik kombinasyonu.

6 — SNIP CODE yiik kombinasyonu.

7 - ACI318-99,UBC97 CODE
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MARLEY KAP. OD

Kaplama (MARLEY ) 0.050 t/m3 x .003 m 0.000
Kaplama harci 2.200 t/m3® x .020 m 0.044
Tesviye betonu 2.000 t/m? x .030 m 0.060
Siva 2.200 t/m3? x m : 0.044
O I 0.148
FAYANS KAP. OD
Kaplama (FAYANS ) 2.200 t/m3 x .010 m 0.022
Kaplama harci 2.200 t/m3? x .020 m 0.044
Tesviye betonu 2.000 t/m3 x .030 m 0.060
Siva 2.200 t/m3 x m : 0.044
O 0.170
KARO KAP. ODA
Kaplama (KARO MOZAIK ) 2.200 t/m3 x .020 m 0.044
Kaplama harci 2.200 t/m? x .020 m 0.044
Tesviye betonu 2.000 t/m3? x .040 m 0.080
Siva 2.200 t/m3 x m : 0.044
O I 0.212
DUSUK DOSEME
Kaplama (FAYANS ) 2.200 t/m3 x .010 m 0.022
Kaplama harci 2.200 t/m3 x 030 m 0.066
Tesviye betonu 2.000 t/m3? x .050 m 0.100
Siva 2.200 t/m? x m 0.044
Dolgu 1.500 t/m3 x 200 m ¢ 0.300
O I 0.532
CATI DOSEMESI
Kaplama (IZOLASYON ) 0.100 t/m3 x 050 m 0.005
Tesviye betonu 2.000 t/m3 x 050 m 0.100
Siva 2.200 t/m3 x m : 0.044
N 0.149
MERDIVEN
Kaplama (MERMER ) 2.200 t/m3 x .020 m 0.044
Kaplama harci 2.200 t/m? x .020 m 0.044
Tesviye betonu 2.000 t/m3? x .030 m 0.060
Siva 2.200 t/m3 x m : 0.044
) I 0.192
(Dbseme zatileri, doseme yiik hesabinda ilave edilecek)
KirRis YUK ANALIzZI
19 cm tugla
Duvar yik# (19 DELIKLI TUG) .320 t/m? 700 m 864
13 cm tugla
Duvar yikd (13 CM TUGLA .250 t/m?2 700 m 675
9 cm tugla
Duvar yikl (9 CM TUGLA .200 t/m?2 700 m 540
19 cm tug. pen
Duvar yiikii (19 CM TUGLA 320 t/m? 000 m .320
Pencere 050 t/m? 700 m: .085
O .405
13 cm tug. pen
Duvar yiikii (13 CM TUGLA 250 t/m? 000 m .250
Pencere 050 t/m? 700 m: .085
O .335
9 cm tug. pen.
Duvar yikl (9 CM TUGLA 200 t/m?2 000 m .200
Pencere 050 t/m? 700 m: .085
O I .285
19 cm ytong
Duvar yikli (19 CM YTONG .260 t/m?2 700 m 702
13 cm ytong
Duvar yikli (13 CM YTONG .200 t/m?2 700 m 540

9 cm ytong



Duvar yikl (9 CM YTONG

170 t/m?
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19 cm ytg. pen.
Duvar yikli (19 CM YTONG
Pencere

) =

.260
.085
.345

13 cm ytg. pen.
Duvar yikli (13 CM YTONG
Pencere

) =

.200
.085
.285

9 cm ytg. pen.
Duvar yikli (9 CM YTONG
Pencere

) =

.170
.085
.255

(Kiris zati, Kiris yiik hesabinda ilave edilecek)
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GENEL BETONARME CIZIM OPSIYONLARI

Maximum demir boyU. . ...ttt cm.= 1200
Minimum demir bindirme boyu orani................... = g x 50
005 o LR 7 B = Lnetl /2
7y Y- = Lnetl /5
005 o LR 7 1 cm.= 30
AN . LU vttt ettt i et ettt ee e ee et eeetneene e =d /2
o N 1 = Lnet2 /4
Pilye kayma donatisi katilim oranil.................. =0
Genel KancCa DOYVU ittt ittt e eet it eeaeeeeenneeenn =g x 10
Kiris donatisinin, kolon ig¢indeki aderans boyu...... =g x 50
Kirislerde sik etriye opsiyonu..........c..ociueeinon.. = zorunlu
Kirislerde Pilye OPSIiyONU. ... iiiiiiettnnnneeeennnnns = pilyeli
Minimum pilye agiklik Oranl.......o.eeeieeenenenenens = Lnet/2
Tek donatilarda, pilye ve diiz donati tercihi........ = diiz
KIRIS BETONARME OPSIYONLARI
PaSPaAY Lt ittt it e e e et et cm.= 4
Min. boyuna kesit pursantaji ............ .. . = .008
Min. g¢ekme bdlgesi TS500-2000 'e gdre ............. = 0.0028
As min= 0.8 x fctd / fyd alinacaktir.
Minimum diiz ve pilye donatili gapil ........oeueueeenn. .= 12
Minimum montaj donati gapil .......iiiiiiiiiiiin, .= 12
Minimum gévde donati gapl ......iiiiiiiiiiiiiann .= 12
Minimum etriye donatil GCapl ... e it ennnnennnn g.= 8
D I T Yo T °.= 45
Minimum govde demirsiz kiris ylksekligi.......... cm.= 59
Minimum dliz ve montaj demir aralidi ............. cm.= 20
Kayma donatisi beton katilim orani.................. = .8
Stireklilik icin max. kolon genisligi............. cm.= 200
Minimum montaj donati orani ............. (% maxAs).= .25
Maximum etriye araligl..S. ... iiiininnennennnn. cm.= 20
Minimum etriye araligi..S.....iuiiiiiiiiinnnnn. cm.= 10
Maximum etriye araligi. Sk.(l)........coiiuiinn.n. cm.= 15
Maximum etriye aralidi. SK.(2) ... iiiiiinininenennnn = d/4
Maximum etriye aralidi. SK.(3) ... =g x 8
Maksimum tek etriye genisligi ................... cm.= 40
min. (A1t AS/USL AS) ittt ittt ittt ittt = .5
min.dst AS=FCtd/Fyd .. iiuiiitii ittt teteeeeneennnn = Evet
Min LD = i e e e e e e e = g x 50
KOLON-PERDE BETONARME OPSIYONLARTI
KOLON ve PERDELERIN betonarme opsiyonlari
P AT Lt vttt ettt ettt e et e cm.= 4
Min.kolon gekme bOlgesi.... ... = .0025
Min.kolon toplam kesit ...ttt = .01
Kolon eksenel yiik eksantirisite etkisinin alinmasi..= evet
Minimum etriye araligl. ... iiiiniennennennnn. cm.= 10
Maximum etriye araligi. (1) ....ueiiiiininnennnn. cm.= 20
Maximum etriye araligl (2) ... iii it eeneneennn min.= g x 12
Minimum ¢iroz aralidgil.......oiuiiiiiiinnnennnn min.= g x 25
Minimum donatil Gapl ...ttt Dewiinnnn = 14
Minimum etriye gapl .....uiuiiiiiiiiiinn Dewiinnnn =8
Perde/Kolon oranl (D/B) .« nenenenenennnn =17
Perde uzun etriyelerinde gonye........ououeeeeeenennnn. = GOnyeli
Nerviirli etriye kanca acisil.............. (90@,135@)= 135
min.Her ylksekligl ...ttt i < Dx 2
max.Her ylksekligl ...t e >= D x 1
max.Her ylksekligl ...ttt ittt >= Hw/6
Min.baslik bOlgesi.(HCr) ¢ vt ittt ittt iiteeaenennnn = .002
Min.baslik bOlgesi... ...ttt = .001
Min.govde BOlgesi... vttt it = .0025
Min.baslik BOLlgeSi. .. e ettt ettt eneneeeeeenneeens Lu= 20 cm
Min.baslik bOlgesi.(HCr) ¢ v vt i iii it ietiieennennnn Lu=B x 2
Min.baslik bolgesi.(HCr) « v vt ittt Lu=D x .2
Min.baslik bOlgesi.... ..o, Lu=B x 1
Min.baslik BOLlgeSi. . e e ettt e ettt eeeeeeeeennenens Lu=D x .1
Baslik bdlgesi min. donati ¢apl .....eeiueernnnn. @..= 14
Govde bdlgesi min. donati gapl ........iiiinin.. g..= 12
Perdelerde tasarim edilme momenti................... = Evet
TEMEL BETONARME OPSIYONLARI
= 1) T Y cm.= 7
Min. ¢ekme bdlgesi TS500-2000 (As min=0,8.fctd/fyd).= 0.0028
Min. toplam kesit ...ttt e e e e = .005
Minimum basing bdlgesi donati orani ................. = .333
e R T B < = 60
Minimum etriye araligl. ...t tnnnnennennenns cm.= 10

Maximum etriye aralifl.......vuiiiiniinnnennenns cm.=



Maximum etriye genisligil........iuiiiiiiinnnnenn. cm.=

Minimum dliz ve montaj demir aralidi .............. cm.
Temelde, Kolon donati filiz boyu.................. cm.

Miit. temel min. etrive Capl......iiiieetenennennnn ..
Miit. temel min. diiz ve pilye CapPl....eeieeennennnn ..
Mit. temel min. montaj Gapl......eviiiiiiinnnan. z. .
Mit. temel min. govde GaPl....ieieiiininnenennns z. .
Temel min. ampPatman CaPl. . ..o e eeeeenennneeeenennens ..

Ampatman kenar yiksekligi.(Ha).......cooviuiinonn. cm.=
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COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code:[MT)
PROJE ISMI..............uiuuiuuuuueuuaaann...:A BLOK KOLONLU
KAT ADEDT .t ittt et e eeeeeeeeeeeeaaeaaananneeaa 240
Bir kattaki KOLON SAYIST.....'ieweueeeennena..28
X yonl aks saylsl. ...t innneeennnaeaatl
Y yonli aks saylsl....iieeeeeeenneerenenaeaa256
DEPREM KATSAYTIST . vttt tteeeeeeeenennnnnns (Ao).:0.4
YAPI TIPI KATSAYISI......oveeu... (R)..:8.0
YAPT ONEM KATSAYIST.eeeennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:30.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:10000.0
BETON YOGUNLUGU. « ot v v et e ieeeeeaeennn (t/m?)..:2.5
GENLESME IST FARKI ... 'vvvureennnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ....vvveveeennnnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli ylik azaltma dederi.:1.00
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi riizgdr azaltmasi.............:0.25
Kolonun oturdugu kiris tesir c¢arpani.........:1.50

Kiris & Kolon rijitlik bdlgesi opsiyonu......:
Kiris ug¢larinda elastik ankastrelik opsiyonu

Yarim Rijit davranis

Elastik ankastre

BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiild Beton dayanim Celik akma gerilmesi
E G gerilmesi (Genel) (Etriye)

DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK

1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK

1.40 1.60

BETONARME HESAP YUK KOMBINASYONU

0lii yiik Hareketli Zemin Deprem Rizgar
Cg yik Cqg Cs + Ce + Cw
1.40 1.60 0.00 0.00 0.00
1.40 1.60 1.60 0.00 0.00
1.40 0.00 0.00 0.00 0.00
1.00 1.00 0.00 1.00 0.00
1.00 1.00 1.00 1.00 0.00
0.90 0.00 0.00 1.00 0.00
1.00 1.30 0.00 0.00 1.30
1.00 1.30 1.00 0.00 1.30
0.90 0.00 0.00 0.00 1.30
0.90 0.00 0.90 0.00 1.30

CODE:TS500T.COD

ZEMIN GERILMESI YUK KOMBINASYONU

0lii yiik Hareketli Zemin Deprem Riizgar
Cg yik Cqg Cs + Ce + Cw
1.00 0.00 0.00 0.00 0.00
1.00 0.00 1.00 0.00 0.00
0.67 0.00 0.67 0.67 0.00
0.80 0.00 0.80 0.00 0.80




YAPI AKS BILGILERI
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X yonl aks Dbilgileri Y yonl aks Dbilgileri
no isim Ax Bx no isim Ay By
1 4 -0.21 26.91 1 0.07 -0.98
2 2 -0.07 16.96 2 0.07 1.18
3 3 -0.14 21.87 3 0.07 4.59
4 1 0.00 13.27 4 0.07 8.10
5 0.14 4.68 5 0.07 11.51
6 0.07 9.59 6 0.14 -2.05
7 0.21 -0.36 7 0.07 18.27
8 0.14 0.12
9 0.14 3.55
10 0.14 7.08
11 0.14 10.52
12 0.24 -4.62
13 0.14 17.33
14 0.11 -1.95
15 0.24 0.96
16 0.25 4.47
17 0.25 7.88
18 0.12 17.34
19 0.26 14.62
20 -0.07 0.88
21 0.21 -1.47
22 0.12 3.63
23 0.12 0.18
24 0.12 7.14
25 0.12 10.56
26 0.32 -4.10
27 -0.07 3.04
28 -0.07 6.44
29 -0.07 9.95
30 -0.07 13.36
31 -0.14 1.68
32 -0.07 20.13
33 -0.14 3.85
34 -0.14 7.28
35 -0.14 10.82
36 -0.14 14.25
37 -0.24 1.68
38 -0.14 21.07
39 -0.11 1.10
40 -0.24 7.40
41 -0.25 11.02
42 -0.25 14.54
43 -0.12 20.49
44 -0.26 21.55
45 0.00 0.00
46 -0.21 4.23
47 -0.12 6.70
48 -0.12 3.27
49 -0.12 10.23
50 -0.12 13.67
51 -0.32 4.28
52 E 0.00 2.15
53 D 0.00 5.55
54 C 0.00 9.05
55 B 0.00 12.45
56 A 0.00 19.20
1. KAT KOLONLARI AKS BILGILERI
Kolon X Y dx dy alt yik.
No aksi aksi
101 2 45 0.0 -0.1 0.00
102 3 1 0.0 -0.1 0.00
103 1 6 0.1 -0.1 0.00
104 2 3 0.0 10.0 0.00
105 3 3 0.0 10.0 0.00
106 2 54 0.0 -30.0 0.00
107 3 4 0.0 10.0 0.00
108 1 10 0.1 0.1 0.00
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DEPREM RAPORU

DEPREM STANDARDI
Deprem yikli eksantirisitesi
DIYAFRAM SAYISI
Diyafram tanimi
Dinamik Analiz min.
YAPI DAVRANIS KATSAYISI

KAT (diyafram no)
deprem yiki orani

DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI

B

(TDY97 SPECTRUM)
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TDY97 CODE

0.050
40

1.0
8.00

T Sa (m/s?)
(s) Ao.I.S(t)
0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800
MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI
Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7.mod 8.mod 9.mod
w 1.72 1.95 2.47 5.27 6.29 7.60 9.36 11.88 13.48
T 3.6520 3.2250 2.5391 1.1921 0.9994 0.8271 0.6712 0.5288 0.4661
yon X y b X y b X y b
1/1x 0.00064 0.00000 -0.00048 0.00230 0.00000 -0.00203 0.00379 0.00000 -0.00399
2/2%x 0.00214 0.00000 -0.00149 0.00756 0.00000 -0.00627 0.01236 0.00000 -0.01232
3/3x 0.00414 0.00000 -0.00271 0.01437 0.00000 -0.01130 0.02317 0.00000 -0.02197
4/4x 0.00642 0.00000 -0.00402 0.02185 0.00000 -0.01643 0.03454 0.00000 -0.03138
5/5x 0.00888 0.00000 -0.00536 0.02950 0.00000 -0.02139 0.04538 0.00000 -0.03974
6/6x 0.01144 0.00000 -0.00673 0.03701 0.00000 -0.02606 0.05495 0.00000 -0.04658
7/7x 0.01407 0.00000 -0.00812 0.04417 0.00000 -0.03037 0.06271 0.00000 -0.05161
8/8x 0.01675 0.00000 -0.00955 0.05083 0.00000 -0.03430 0.06830 0.00000 -0.05468
9/9x 0.01946 0.00000 -0.01101 0.05689 0.00000 -0.03779 0.07144 0.00000 -0.05567
10/10x 0.02219 0.00000 -0.01250 0.06222 0.00000 -0.04083 0.07199 0.00000 -0.05457
11/11x 0.02493 0.00000 -0.01401 0.06676 0.00000 -0.04337 0.06992 0.00000 -0.05144
12/12x 0.02768 0.00000 -0.01556 0.07044 0.00000 -0.04540 0.06529 0.00000 -0.04642
13/13x 0.03042 0.00000 -0.01713 0.07322 0.00000 -0.04689 0.05828 0.00000 -0.03971
14/14x 0.03316 0.00000 -0.01872 0.07507 0.00000 -0.04783 0.04914 0.00000 -0.03156
15/15x 0.03589 0.00000 -0.02033 0.07598 0.00000 -0.04822 0.03823 0.00000 -0.02228
16/16x 0.03866 0.00000 -0.02194 0.07590 0.00000 -0.04806 0.02549 0.00000 -0.01220
17/17x 0.04143 0.00000 -0.02357 0.07471 0.00000 -0.04729 0.01163 0.00000 -0.00160
18/18x 0.04416 0.00000 -0.02522 0.07249 0.00000 -0.04593 -0.00271 0.00000 0.00903
19/19x 0.04687 0.00000 -0.02688 0.06925 0.00000 -0.04400 -0.01693 0.00000 0.01929
20/20x 0.04954 0.00000 -0.02855 0.06505 0.00000 -0.04150 -0.03047 0.00000 0.02879
21/21x 0.05215 0.00000 -0.03022 0.05994 0.00000 -0.03845 -0.04278 0.00000 0.03718
22/22x 0.05472 0.00000 -0.03188 0.05401 0.00000 -0.03488 -0.05336 0.00000 0.04414
23/23x 0.05722 0.00000 -0.03354 0.04732 0.00000 -0.03082 -0.06181 0.00000 0.04941
24/24x 0.05966 0.00000 -0.03518 0.03996 0.00000 -0.02631 -0.06780 0.00000 0.05280
25/25x 0.06203 0.00000 -0.03681 0.03204 0.00000 -0.02138 -0.07109 0.00000 0.05418
26/26x 0.06432 0.00000 -0.03841 0.02366 0.00000 -0.01609 -0.07157 0.00000 0.05349
27/27x 0.06654 0.00000 -0.03999 0.01492 0.00000 -0.01049 -0.06920 0.00000 0.05076
28/28x 0.06868 0.00000 -0.04154 0.00593 0.00000 -0.00464 -0.06410 0.00000 0.04607
29/29%x 0.07073 0.00000 -0.04307 -0.00319 0.00000 0.00141 -0.05645 0.00000 0.03958
30/30x 0.07270 0.00000 -0.04456 -0.01236 0.00000 0.00759 -0.04659 0.00000 0.03152
31/31x 0.07463 0.00000 -0.04598 -0.02177 0.00000 0.01365 -0.03424 0.00000 0.02234
32/32x 0.07646 0.00000 -0.04737 -0.03099 0.00000 0.01975 -0.02023 0.00000 0.01206
33/33x 0.07819 0.00000 -0.04872 -0.03985 0.00000 0.02578 -0.00526 0.00000 0.00113
34/34x 0.07982 0.00000 -0.05003 -0.04823 0.00000 0.03166 0.01004 0.00000 -0.01002
35/35%x 0.08133 0.00000 -0.05129 -0.05601 0.00000 0.03731 0.02503 0.00000 -0.02098
36/36x 0.08274 0.00000 -0.05251 -0.06309 0.00000 0.04265 0.03912 0.00000 -0.03133
37/37x 0.08403 0.00000 -0.05367 -0.06940 0.00000 0.04760 0.05179 0.00000 -0.04068
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38/38x
39/39x
40/40x

1/1y

2/2y

3/3y

4/4y

5/5y

6/6y

/7y

8/8y

9/9y
10/10y
11/11y
12/12y
13/13y
14/14y
15/15y
16/16y
17/17y
18/18y
19/19y
20/20y
21/21y
22/22y
23/23y
24/24y
25/25y
26/26y
27/27y
28/28y
29/29y
30/30y
31/31y
32/32y
33/33y
34/34y
35/35y
36/36y
37/37y
38/38y
39/39y
40/40y

1/1b

2/2b

3/3b

4/4b

5/5b

6/6b

7/7b

8/8b

9/9b
10/10b
11/11b
12/12b
13/13b
14/14b
15/15b
16/16b
17/17b
18/18b
19/19b
20/20b
21/21b
22/22b
23/23b
24/24b
25/25b
26/26b
27/27b
28/28b
29/29b
30/30b
31/31b
32/32b
33/33b
34/34b
35/35b

ool eoNeoNeoNeoNoNoNoloNeooloNoNololoBolooNoBoBoBoloBoloNeo oo NoBoloBololoNeoloBoBoloBolo oo oo NolohoNeo o NoNeoNoNoBoloNo oo NeoBoNoBohoBo oo NoBoBoBolo o Neo e Nel

.08522
.08631
.08732
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00004
.00014
.00028
.00043
.00061
.00079
.00097
.00115
.00134
.00153
.00171
.00189
.00207
.00225
.00243
.00260
.00278
.00295
.00311
.00327
.00343
.00358
.00372
.00386
.00399
.00412
.00423
.00435
.00445
.00455
.00464
.00473
.00481
.00488
.00494

oo eoNeoNeoNeoNoNoNoloNeooloNoNololololooNoBoRoBoloBoloNeoNoBoNoBoloBololoNooBoBol ool o NeoNo oo NolohoNeo oo NeoNoNoBoloNo oo NoBoNoBohoBo oo NoBoBoBoho o Neo e Nel

.00000 -0.
.00000 -0.
.00000 -0.
.00056
.00193
.00386
.00617
.00873
.01147
.01435
.01732
.02037
.02348
.02663
.02982
.03303
.03626
.03951
.04278
.04605
.04932
.05257
.05580
.05900
.06216
.06528
.06834
.07136
.07430
.07718
.07999
.08273
.08538
.08796
.09045
.09285
.09515
.09734
.09944
.10143
.10333
.10514
.10689
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

o

ol eolNeoleoNeoNeoNololNoloNeololoNoNoloBololoooNoRoBoloBo oo oo NoBoloBololNo oo BoBoloBoloNeoNo oo NolohoNeo oo NeoNoNoBo oo oo NeoBoBoBoloBo oo oo NoBoR o)

05477
05582
05681

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00009
.00028
.00053
.00081
.00110
.00141
.00171
.00202
.00233
.00264
.00294
.00324
.00353
.00382
.00410
.00438
.00465
.00492
.00518
.00543
.00567
.00590
.00612
.00633
.00654
.00673
.00691
.00708
.00724
.00739
.00752
.00765
.00776
.00786
.00795

-0.
-0.
-0.
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00013
.00045
.00088
.00137
.00189
.00240
.00290
.00336
.00378
.00415
.00446
.00471
.00490
.00501
.00506
.00504
.00493
.00475
.00450
.00418
.00380
.00336
.00287
.00234
.00177
.00116
.00054
.00009
.00074
.00137
.00201
.00263
.00321
.00375
.00424

o
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07490
07962
08366
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.00000
.00000
.00000
.00230
.00778
.01520
.02369
.03263
.04160
.05031
.05853
.06607
.07280
.07860
.08339
.08710
.08969
.09114
.09137
.09031
.08800
.08447
.07977
.07398
.06716
.05940
.05079
.04146
.03150
.02105
.01024
.00082
.01199
.02321
.03428
.04505
.05538
.06515
.07428
.08268
.09033
.09728
.10365
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

O OO OO ODODODODOODODODODODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOOo

.05208
.05603
.05948
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00027
.00087
.00163
.00246
.00330
.00411
.00489
.00560
.00623
.00678
.00723
.00758
.00782
.00795
.00797
.00788
.00766
.00733
.00690
.00636
.00573
.00503
.00425
.00341
.00253
.00161
.00068
.00027
.00120
.00211
.00300
.00384
.00462
.00533
.00597

OO OO OO ODODODODODOODODODODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOO O OO

.06267
.07158
.07868
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00026
.00087
.00166
.00251
.00334
.00408
.00469
.00513
.00537
.00541
.00524
.00486
.00429
.00356
.00267
.00166
.00057
.00056
.00168
.00273
.00368
.00449
.00512
.00555
.00576
.00573
.00548
.00501
.00433
.00346
.00243
.00128
.00006
.00118
.00238

O OO OO ODODODODOODOOOOOOoOoOo

OO OO OO OO OO ODODODODODODODODODODODODODODODODODODODODODOODOOOOOO OO

.00000
.00000
.00000
.00419
.01399
.02687
.04090
.05468
.06715
.07753
.08522
.08981
.09105
.08887
.08331
.07459
.06304
.04912
.03309
.01566
.00242
.02039
.03753
.05314
.06661
.07740
.08509
.08937
.09008
.08717
.08077
.07112
.05860
.04348
.02634
.00793
.01102
.02981
.04777
.06433
.07908
.09190
.10301
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

-0.
-0.
-0.
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00045
.00140
.00257
.00378
.00490
.00588
.00664
.00716
.00741
.00737
.00704
.00643
.00558
.00450
.00326
.00186
.00038
.00112
.00258
.00394
.00513
.00612
.00687
.00733
.00750
.00737
.00695
.00625
.00530
.00414
.00281
.00137
.00013
.00163
.00306

o

OO OO OO ODODODODODOOODODODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODOODODOOOOOOoOOo

04867
05502
05979




45

36/36b 0.00499 0.00000 0.00802 -0.00467 0.00000 -0.00653 0.00350 0.00000 0.00437
37/37b 0.00504 0.00000 0.00808 -0.00504 0.00000 -0.00699 0.00450 0.00000 0.00552
38/38b 0.00508 0.00000 0.00814 -0.00535 0.00000 -0.00737 0.00534 0.00000 0.00648
39/39b 0.00511 0.00000 0.00818 -0.00560 0.00000 -0.00767 0.00604 0.00000 0.00722
40/40b 0.00513 0.00000 0.00821 -0.00580 0.00000 -0.00790 0.00660 0.00000 0.00779
Mxr$ 54.197 0.000 19.872 9.401 0.000 3.870 2.575 0.000 1.441 = 91.4
Myr$ 0.000 72.388 0.000 0.000 14.007 0.000 0.000 4.019 0.000 = 90.4
Mbr$% 21.122 0.000 56.998 2.352 0.000 7.382 1.225 0.000 2.207
Mxr=y [(Ym;.®x,)2/Mrl= %$91.36 > %90.00 Dinamik kiitle orani yeterli. N
Myr=y [(¥m;.dyi.)2/Mr]= %90.41 > %90.00 Dinamik kiitle orani yeterli.
ESDEGER DEPREM HESABI 1. DOGAL TITRESIM PERYODUNUN KONTROLU
Hn=120.00m  YAtx= 0.000 >> Ctx= 0.050 SAty= 0.000 >> Cty= 0.050
Tlx=Ctx . Hn”* = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s.
Tly=Cty . Hn** = 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.
KAT KUTLEST ve RIJITLIK MERKEZI (t)
Kat H Wg Wqg Xg Xr Yg Yr YWk
(dyf) (m) (m) (m) (m) (m)
40 120.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
39 117.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
38 114.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
37 111.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
36 108.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
35 105.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
34 102.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
33 99.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
32 96.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
31 93.00 541.29 128.31 13.26 13.27 9.88 14.91 579.780
30 90.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
29 87.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
28 84.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
27 81.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
26 78.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
25 75.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
24 72.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
23 69.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
22 66.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
21 63.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
20 60.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
19 57.00 563.29 128.33 13.26 13.27 9.98 14.60 601.793
18 54.00 563.63 128.39 13.26 13.27 9.98 14.60 602.145
17 51.00 563.63 128.39 13.26 13.27 9.98 14.60 602.145
16 48.00 563.63 128.39 13.26 13.27 9.98 14.60 602.145
15 45.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
14 42.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
13 39.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
12 36.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
11 33.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
10 30.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
9 27.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
8 24.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
7 21.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
6 18.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
5 15.00 591.99 128.37 13.26 13.27 10.09 14.43 630.506
4 12.00 591.30 128.33 13.26 13.27 10.09 14.43 629.800
3 9.00 591.30 128.33 13.26 13.27 10.09 14.43 629.800
2 6.00 591.30 128.33 13.26 13.27 10.09 14.43 629.800
1 3.00 591.30 128.33 13.26 13.27 10.09 14.43 629.800
SWt = 24280.512
Wi.Hi
ESDEGER DEPREM FORMULU Fdi= (Vt-Ft)
SWi.Hi
DEPREM KUVVETI (t)
Deprem tepe yiki Ftx= 160.22 Fty= 160.22 (t)
X YONU Y YONU
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yikl Analiz dep.yon. yikl tipi
40 27.007 198.673 69.537 44.912 198.673 89.337 UST KAT
39 20.566 37.492 52.954 35.226 37.492 70.070 NORMAL
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38 18.513 36.531 47.667 29.685 36.531 59.048 NORMAL
37 17.588 35.570 45.285 25.449 35.570 50.623 NORMAL
36 16.779 34.608 43.202 21.929 34.608 43.620 NORMAL
35 15.923 33.647 40.999 19.042 33.647 37.877 NORMAL
34 14.959 32.686 38.517 16.745 32.686 33.309 NORMAL
33 13.866 31.724 35.702 14.968 31.724 29.774 NORMAL
32 12.679 30.763 32.645 13.607 30.763 27.067 NORMAL
31 11.472 29.801 29.538 12.549 29.801 24.962 NORMAL
30 10.739 29.935 27.650 12.186 29.935 24.240 NORMAL
29 9.743 28.937 25.085 11.522 28.937 22.919 NORMAL
28 8.912 27.939 22.947 10.940 27.939 21.762 NORMAL
27 8.253 26.942 21.250 10.409 26.942 20.704 NORMAL
26 7.774 25.944 20.016 9.909 25.944 19.710 NORMAL
25 7.465 24.946 19.221 9.451 24.946 18.800 NORMAL
24 7.296 23.948 18.785 9.053 23.948 18.008 NORMAL
23 7.226 22.950 18.605 8.728 22.950 17.361 NORMAL
22 7.217 21.952 18.583 8.490 21.952 16.889 NORMAL
21 7.238 20.955 18.636 8.346 20.955 16.601 NORMAL
20 7.257 19.957 18.685 8.281 19.957 16.472 NORMAL
19 7.248 18.959 18.661 8.267 18.959 16.444 NORMAL
18 7.195 17.972 18.527 8.277 17.972 16.464 NORMAL
17 7.078 16.973 18.224 8.275 16.973 16.461 NORMAL
16 6.892 15.975 17.746 8.247 15.975 16.404 NORMAL
15 6.976 15.682 17.961 8.611 15.682 17.129 NORMAL
14 6.699 14.636 17.248 8.574 14.636 17.055 NORMAL
13 6.413 13.591 16.513 8.539 13.591 16.986 NORMAL
12 6.131 12.545 15.787 8.491 12.545 16.891 NORMAL
11 5.917 11.500 15.234 8.459 11.500 16.826 NORMAL
10 5.819 10.454 14.983 8.463 10.454 16.833 NORMAL
9 5.870 9.409 15.114 8.509 9.409 16.926 NORMAL
8 6.073 8.364 15.636 8.574 8.364 17.054 NORMAL
7 6.388 7.318 16.449 8.588 7.318 17.083 NORMAL
6 6.714 6.273 17.287 8.443 6.273 16.794 NORMAL
5 6.877 5.227 17.708 8.009 5.227 15.931 NORMAL
4 6.662 4.177 17.154 7.174 4.177 14.270 NORMAL
3 5.935 3.133 15.282 5.938 3.133 11.811 NORMAL
2 4.682 2.089 12.056 4.428 2.089 8.808 NORMAL
1 3.160 1.044 8.137 2.965 1.044 5.897 NORMAL
> 377.202 971.221 971.221 488.257 971.221 971.221 GENEL
Vt=W.A(t)/Ra(t)> 0,10. Ao.I.W 971.22 , 971.22 > 971.22
X Deprem kontrol: 1.00 x 971.221 = 971.221 > 377.202 >>> 971.221
Y Deprem kontrol: 1.00 x 971.221 = 971.221 > 488.257 >>> 971.221

KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU
KOLON TABAN KAPASITE MOMENTLERI TOPLAMI

KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI
SMc<SMb > Mb=Mc KIRIS KAPASITE MOMENTLERI
Px=971.22 x (

X YONU GOCME KAPASITESI

T
T

OPLAMI
OPLAMI

Mrx=11579.6 (t
Mrx=106914.7 (
Mrx=106914.5 (
11579.6 + 106914.5 )

/ 74484.71

m)
tm)
tm)

Mry=10
Mry=10
= 154

Mry=18401.86
5182.1
5182.0
5.07

Y YONU GOCME KAPASITESI Py=971.22 x ( 18401.86 + 105182.0 ) / 76879.11 = 1561.25
ZAYIF KAT GOCME KAPASITESI: Px=7719.73 (t), Py=12267.9 (t)
X YONU Y YONU

Kat Kolon Kiris Kapasite Kolon Kiris Kapasite
no >Mc (Mci * Mbi) YMbi Vr >Mc (Mci * Mbi) YMbi Vr

40 4259.05 1066.98 1775.34 7092.07 1007.05 2699.71
39 4526.33 2204.03 1431.06 7497.56 2086.28 2047.26
38 4792.13 3414.63 1285.20 7895.39 3244.75 1736.32
37 5009.79 4687.28 1205.60 8246.48 4524.90 1555.80
36 5215.73 6062.81 1162.75 8577.13 5921.98 1440.72
35 5413.06 7553.15 1140.12 8895.69 7445.71 1364.46
34 5605.90 9181.40 1130.76 9205.80 9110.26 1314.18
33 5791.64 10948.88 1128.94 9504.40 10925.26 1282.13
32 5964.81 12829.77 1129.64 9788.87 12827.99 1259.61
31 6130.36 14851.63 1133.51 10057.58 14870.33 1246.83
30 7329.87 17002.92 1192.38 11721.99 17057.05 1307.91
29 7503.47 19269.40 1197.38 12000.86 19332.53 1304.44
28 7673.61 21608.99 1202.23 12272.87 21697.66 1304.42
27 7840.72 24022.48 1207.59 12539.75 24170.33 1307.72
26 7995.40 26543.54 1214.85 12787.38 26686.73 1311.02
25 8135.31 29141.91 1223.18 13020.68 29298.24 1316.04
24 8270.54 31807.26 1232.90 13237.80 31978.54 1321.73
23 8400.66 34541.35 1244.16 13447.61 34746.96 1328.92
22 8525.87 37337.29 1256.74 13638.77 37561.54 1336.20
21 8645.10 40230.93 1271.41 13827.64 40463.57 1345.24
20 8750.94 43166.71 1286.27 14002.83 43410.24 1354.75
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19 8848.76 46180.52 1302.09 14165.41 46444.63 1365.79
18 8939.34 49238.22 1317.79 14313.73 49510.82 1376.97
17 9027.95 52359.57 1333.59 14457.44 52630.37 1388.87
16 9108.33 55558.02 1349.30 14585.52 55801.82 1401.02
15 10829.67 58875.93 1400.04 16821.04 59128.46 1457.46
14 10928.62 62247.15 1415.98 16968.67 62475.15 1471.99
13 11022.61 65669.97 1430.86 17106.92 65872.37 1486.59
12 11112.17 69138.19 1444.67 17239.03 69319.71 1501.22
11 11184.13 72649.38 1457.49 17348.68 72829.66 1515.86
10 11250.87 76208.80 1470.19 17450.79 76354.51 1530.09
9 11305.42 79800.06 1483.01 17535.34 79901.65 1544.04
8 11355.74 83435.86 1496.90 17610.16 83480.51 1558.04
7 11401.81 87111.05 1512.18 17677.59 87085.74 1571.88
6 11443.77 90807.21 1528.50 17736.28 90674.84 1584.39
5 11472.78 94496.96 1544.60 17777.70 94209.25 1594.05
4 11771.39 98106.72 1561.90 18732.13 97625.97 1611.79
3 11563.36 101608.90 1567.08 17900.48 100768.80 1597.16
2 11502.35 104738.30 1564.17 17857.96 103455.10 1583.26
1 11579.60 106914.50 1545.07 18401.86 105182.10 1561.25
(Mci * Mbi) >> )Mbi Kiris Plastik Mafsal Kontroli
Rizgdr kuvvetleri (t)
Kat X-yonli F X-yonl ey Y-yonli F Y-yonl ex
(dyf) m m
40 8.122 13.275 10.514 10.248
39 8.122 13.275 10.514 10.248
38 8.122 13.275 10.514 10.248
37 8.122 13.275 10.514 10.248
36 8.122 13.275 10.514 10.248
35 8.122 13.275 10.514 10.248
34 8.122 13.275 10.514 10.248
33 8.122 13.275 10.514 10.248
32 8.122 13.275 10.514 10.248
31 8.122 13.275 10.514 10.248
30 8.122 13.275 10.514 10.248
29 8.122 13.275 10.514 10.248
28 8.122 13.275 10.514 10.248
27 8.122 13.275 10.514 10.248
26 8.122 13.275 10.514 10.248
25 8.122 13.275 10.514 10.248
24 8.122 13.275 10.514 10.248
23 8.122 13.275 10.514 10.248
22 8.122 13.275 10.514 10.248
21 8.122 13.275 10.514 10.248
20 8.122 13.275 10.514 10.248
19 8.122 13.275 10.514 10.248
18 8.122 13.275 10.514 10.248
17 8.122 13.275 10.514 10.248
16 8.122 13.275 10.514 10.248
15 8.122 13.275 10.514 10.248
14 8.122 13.275 10.514 10.248
13 8.122 13.275 10.514 10.248
12 8.122 13.275 10.514 10.248
11 8.122 13.275 10.514 10.248
10 8.122 13.275 10.514 10.248
9 8.122 13.275 10.514 10.248
8 8.122 13.275 10.514 10.248
7 8.122 13.275 10.514 10.248
6 5.907 13.275 7.646 10.248
5 5.907 13.275 7.646 10.248
4 5.907 13.275 7.646 10.248
3 5.907 13.275 7.646 10.248
2 3.692 13.275 4.779 10.248
1 3.692 13.275 4.779 10.248
Kat Deprem deplasmanlari
Kat 9. yikleme 10. ylikleme 11. ylkleme 12. ylkleme
(dyf) Ox (m) Oz (rad) ©O&x (m) Oz (rad) dy (m) 0z (rad) O&y (m) Oz (rad)
40 0.1826404-0.0002100.1718948-0.003109-0.197772-0.001919-0.1977720.0019652
39 0.1800042-0.0002140.1693418-0.003095-0.194131-0.001905-0.1941310.0019508
38 0.1771555-0.0002180.1665902-0.003076-0.190317-0.001888-0.1903180.0019334
37 0.1740728-0.0002200.1636216-0.003053-0.186303-0.001868-0.1863030.0019124
36 0.1707555-0.0002220.1604377-0.003023-0.182083-0.001844-0.1820830.0018878
35 0.1672111-0.0002250.1570466-0.002989-0.177666-0.001817-0.1776660.0018599
34 0.1634509-0.0002270.1534595-0.002951-0.173069-0.001786-0.1730690.0018289
33 0.1594894-0.0002300.1496901-0.002907-0.168311-0.001753-0.1683110.0017952
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32 0.1553441-0.0002320.1457547-0.002859-0.163410-0.001718-0.1634100.0017589
31 0.1510352-0.0002340.1416720-0.002807-0.158386-0.001680-0.1583860.0017204
30 0.1465870-0.0002340.1374643-0.002750-0.153253-0.001641-0.1532530.0016799
29 0.1420595-0.0002330.1331678-0.002688-0.148048-0.001600-0.1480480.0016380
28 0.1374296-0.0002300.1287794-0.002622-0.142763-0.001557-0.1427630.0015944
27 0.1327016-0.0002270.1243031-0.002552-0.137403-0.001513-0.1374030.0015491
26 0.1278831-0.0002230.1197464-0.002480-0.131976-0.001467-0.1319760.0015023
25 0.1229818-0.0002200.1151164-0.002406-0.126489-0.001420-0.1264890.0014538
24 0.1180048-0.0002170.1104200-0.002329-0.120951-0.001371-0.1209510.0014040
23 0.1129584-0.0002140.1056632-0.002251-0.115368-0.001321-0.1153680.0013526
22 0.1078482-0.0002110.1008514-0.002170-0.109749-0.001270-0.1097490.0012999
21 0.1026797-0.0002090.0959898-0.002088-0.104101-0.001217-0.1041010.0012459
20 0.0974587-0.0002060.0910840-0.002003-0.098431-0.001163-0.0984310.0011906
19 0.0921928-0.0002040.0861413-0.001916-0.092746-0.001108-0.0927460.0011340
18 0.0868933-0.0002020.0811727-0.001827-0.087052-0.001051-0.0870520.0010763
17 0.0815693-0.0002000.0761868-0.001737-0.081358-0.000994-0.0813580.0010173
16 0.0762281-0.0001970.0711906-0.001643-0.075671-0.000935-0.0756710.0009573
15 0.0708890-0.0001930.0662032-0.001547-0.070000-0.000875-0.0700000.0008962
14 0.0656039-0.0001880.0612568-0.001450-0.064380-0.000815-0.0643800.0008348
13 0.0603183-0.0001830.0563152-0.001349-0.058781-0.000754-0.0587810.0007724
12 0.0550324-0.0001760.0513785-0.001247-0.053207-0.000692-0.0532070.0007089
11 0.0497511-0.0001690.0464514-0.001142-0.047666-0.000629-0.0476660.0006444
10 0.0444809-0.0001620.0415400-0.001037-0.042166-0.000565-0.0421660.0005790
9 0.0392290-0.0001550.0366509-0.000929-0.036720-0.000500-0.0367200.0005125
8 0.0340038-0.0001470.0317910-0.000820-0.031347-0.000435-0.0313470.0004453
7 0.0288151-0.0001390.0269683-0.000710-0.026072-0.000369-0.0260720.0003775
6 0.0236778-0.0001290.0221942-0.000597-0.020937-0.000302-0.0209370.0003096
5 0.0186174-0.0001160.0174883-0.000483-0.015999-0.000236-0.0159990.0002421
4 0.0136812-0.0000990.0128890-0.000367-0.011353-0.000172-0.0113530.0001764
3 0.0089795-0.0000770.0084924-0.000251-0.007140-0.000111-0.0071400.0001144
2 0.0047457-0.0000490.0045107-0.000140-0.003585-0.000058-0.0035850.0000596
1 0.0014559-0.0000180.0013919-0.000046-0.001040-0.000017-0.0010400.0000181
Deprem yapi1l salinimi: x= 0.00152 vy= 0.00165
Yapida Deprem Perdesi bulunamadi.
DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU
Al,B2 dizensizliklerinin kontroll
max (di/hi)=0.0035, 0.02/R =.0025
1. kat X dust = -.0014559 + .0000187 x (1.25 - 14.43=-.0017026 (S101)
1. kat X dalt = -.0014559 + .0000187 x (19.98 — 14.43)=-.001352 (S128)
2. kat X dust = -.0047457 + .0000495 x (1.25 - 14.43) - -.0017026 = -.0036952
2. kat X dalt = -.0047457 + .0000495 x (19.98 - 14.43) - -.001352 = -.0031191
X YONU  (+%5)

Kat AX diist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0025769 0.0026587 0.0026178 1.02 0.00 0.00089 0.00728 Normal kat
39 0.0028043 0.0028655 0.0028349 1.01 1.08 0.00096 0.00895 Normal kat
38 0.0030474 0.0030961 0.0030717 1.01 1.08 0.00103 0.01047 Normal kat
37 0.0032851 0.0033295 0.0033073 1.01 1.08 0.00111 0.01187 Normal kat
36 0.0035121 0.0035566 0.0035344 1.01 1.07 0.00119 0.01320 Normal kat
35 0.0037268 0.0037729 0.0037498 1.01 1.06 0.00126 0.01451 Normal kat
34 0.0039276 0.0039743 0.0039510 1.01 1.05 0.00132 0.01581 Normal kat
33 0.0041135 0.0041573 0.0041354 1.01 1.05 0.00139 0.01710 Normal kat
32 0.0042849 0.0043180 0.0043015 1.00 1.04 0.00144 0.01840 Normal kat
31 0.0045176 0.0045250 0.0045213 1.00 1.05 0.00151 0.02004 Normal kat
30 0.0045484 0.0045190 0.0045337 1.00 1.00 0.00152 0.02086 Normal kat
29 0.0046671 0.0046147 0.0046409 1.01 1.02 0.00156 0.02216 Normal kat
28 0.0047724 0.0047099 0.0047411 1.01 1.02 0.00159 0.02348 Normal kat
27 0.0048646 0.0047997 0.0048321 1.01 1.02 0.00162 0.02480 Normal kat
26 0.0049462 0.0048830 0.0049146 1.01 1.02 0.00165 0.02609 Normal kat
25 0.0050191 0.0049598 0.0049895 1.01 1.02 0.00167 0.02735 Normal kat
24 0.0050852 0.0050306 0.0050579 1.01 1.01 0.00170 0.02856 Normal kat
23 0.0051455 0.0050958 0.0051207 1.00 1.01 0.00172 0.02971 Normal kat
22 0.0052008 0.0051553 0.0051780 1.00 1.01 0.00173 0.03081 Normal kat
21 0.0052509 0.0052088 0.0052298 1.00 1.01 0.00175 0.03184 Normal kat
20 0.0052945 0.0052543 0.0052744 1.00 1.01 0.00176 0.03280 Normal kat
19 0.0053278 0.0052879 0.0053078 1.00 1.01 0.00178 0.03367 Normal kat
18 0.0053547 0.0053116 0.0053331 1.00 1.00 0.00178 0.03446 Normal kat
17 0.0053786 0.0053259 0.0053523 1.00 1.00 0.00179 0.03520 Normal kat
16 0.0054215 0.0053517 0.0053866 1.01 1.01 0.00181 0.03604 Normal kat
15 0.0053492 0.0052582 0.0053037 1.01 0.98 0.00178 0.03611 Normal kat
14 0.0053634 0.0052529 0.0053081 1.01 1.00 0.00179 0.03678 Normal kat
13 0.0053712 0.0052499 0.0053106 1.01 1.00 0.00179 0.03744 Normal kat
12 0.0053707 0.0052436 0.0053072 1.01 1.00 0.00179 0.03807 Normal kat
11 0.0053623 0.0052315 0.0052969 1.01 1.00 0.00179 0.03864 Normal kat
10 0.0053471 0.0052117 0.0052794 1.01 1.00 0.00178 0.03915 Normal kat

(5217)
(5203)
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9 0.0053264 0.0051827 0.0052545 1.01 1.00 0.00178 0.03957 Normal kat
8 0.0053010 0.0051414 0.0052212 1.02 0.99 0.00177 0.03988 Normal kat
7 0.0052697 0.0050815 0.0051756 1.02 0.99 0.00176 0.04003 Normal kat
6 0.0052268 0.0049904 0.0051086 1.02 0.99 0.00174 0.03994 Normal kat
5 0.0051564 0.0048435 0.0050000 1.03 0.98 0.00172 0.03948 Normal kat
4 0.0049950 0.0045782 0.0047866 1.04 0.96 0.00166 0.03818 Normal kat
3 0.0046055 0.0040772 0.0043414 1.06 0.91 0.00154 0.03503 Normal kat
2 0.0036952 0.0031191 0.0034072 1.08 0.78 0.00123 0.02789 Normal kat
1 0.0017026 0.0013520 0.0015273 1.11 0.45 0.00057 0.01273 Normal kat
X YONU  (-%5)

Kat AX dilst(m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0027412 0.0024818 0.0026115 1.05 0.00 0.00091 0.00726 Normal kat
39 0.0030069 0.0026550 0.0028309 1.06 1.08 0.00100 0.00893 Normal kat
38 0.0032957 0.0028448 0.0030702 1.07 1.08 0.00110 0.01046 Normal kat
37 0.0035814 0.0030334 0.0033074 1.08 1.08 0.00119 0.01187 Normal kat
36 0.0038566 0.0032149 0.0035357 1.09 1.07 0.00129 0.01321 Normal kat
35 0.0041177 0.0033863 0.0037520 1.10 1.06 0.00137 0.01452 Normal kat
34 0.0043627 0.0035448 0.0039537 1.10 1.05 0.00145 0.01582 Normal kat
33 0.0045898 0.0036877 0.0041388 1.11 1.05 0.00153 0.01712 Normal kat
32 0.0047988 0.0038117 0.0043052 1.11 1.04 0.00160 0.01842 Normal kat
31 0.0058672 0.0047874 0.0053273 1.10 1.24 0.00196 0.02361 Normal kat
30 0.0051228 0.0039592 0.0045410 1.13 0.85 0.00171 0.02089 Normal kat
29 0.0052694 0.0040288 0.0046491 1.13 1.02 0.00176 0.02220 Normal kat
28 0.0054009 0.0040989 0.0047499 1.14 1.02 0.00180 0.02352 Normal kat
27 0.0055178 0.0041644 0.0048411 1.14 1.02 0.00184 0.02484 Normal kat
26 0.0056231 0.0042247 0.0049239 1.14 1.02 0.00187 0.02614 Normal kat
25 0.0057186 0.0042792 0.0049989 1.14 1.02 0.00191 0.02740 Normal kat
24 0.0058066 0.0043283 0.0050675 1.15 1.01 0.00194 0.02861 Normal kat
23 0.0058884 0.0043724 0.0051304 1.15 1.01 0.00196 0.02977 Normal kat
22 0.0059648 0.0044114 0.0051881 1.15 1.01 0.00199 0.03087 Normal kat
21 0.0060358 0.0044445 0.0052402 1.15 1.01 0.00201 0.03191 Normal kat
20 0.0061000 0.0044703 0.0052852 1.15 1.01 0.00203 0.03287 Normal kat
19 0.0061536 0.0044849 0.0053193 1.16 1.01 0.00205 0.03374 Normal kat
18 0.0062000 0.0044904 0.0053452 1.16 1.00 0.00207 0.03454 Normal kat
17 0.0062418 0.0044878 0.0053648 1.16 1.00 0.00208 0.03528 Normal kat
16 0.0065305 0.0047274 0.0056289 1.16 1.05 0.00218 0.03766 Normal kat
15 0.0062347 0.0044038 0.0053193 1.17 0.94 0.00208 0.03622 Normal kat
14 0.0062640 0.0043848 0.0053244 1.18 1.00 0.00209 0.03689 Normal kat
13 0.0062869 0.0043682 0.0053275 1.18 1.00 0.00210 0.03756 Normal kat
12 0.0063012 0.0043484 0.0053248 1.18 1.00 0.00210 0.03819 Normal kat
11 0.0063070 0.0043237 0.0053154 1.19 1.00 0.00210 0.03878 Normal kat
10 0.0063051 0.0042928 0.0052989 1.19 1.00 0.00210 0.03930 Normal kat

9 0.0062964 0.0042550 0.0052757 1.19 1.00 0.00210 0.03973 Normal kat
8 0.0062809 0.0042086 0.0052448 1.20 0.99 0.00209 0.04006 Normal kat
7 0.0062558 0.0041502 0.0052030 1.20 0.99 0.00209 0.04024 Normal kat
6 0.0062120 0.0040715 0.0051418 1.21 0.99 0.00207 0.04020 Normal kat
5 0.0061275 0.0039557 0.0050416 1.22 0.98 0.00204 0.03981 Normal kat
4 0.0059263 0.0037525 0.0048394 1.22 0.96 0.00198 0.03860 Normal kat
3 0.0054480 0.0033642 0.0044061 1.24 0.91 0.00182 0.03555 Normal kat
2 0.0043536 0.0025987 0.0034762 1.25 0.79 0.00145 0.02846 Normal kat
1 0.0020023 0.0011349 0.0015686 1.28 0.45 0.00067 0.01307 Normal kat
Y YONU  (+%5)

Kat AY dsol(m)AY dsag(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0034617 0.0038201 0.0036409 1.05 0.00 0.00127 0.00788 Normal kat
39 0.0035958 0.0040312 0.0038135 1.06 1.05 0.00134 0.00925 Normal kat
38 0.0037522 0.0042758 0.0040140 1.07 1.05 0.00143 0.01065 Normal kat
37 0.0039144 0.0045270 0.0042207 1.07 1.05 0.00151 0.01213 Normal kat
36 0.0040689 0.0047653 0.0044171 1.08 1.05 0.00159 0.01365 Normal kat
35 0.0042104 0.0049834 0.0045969 1.08 1.04 0.00166 0.01520 Normal kat
34 0.0043370 0.0051792 0.0047581 1.09 1.04 0.00173 0.01677 Normal kat
33 0.0044482 0.0053528 0.0049005 1.09 1.03 0.00178 0.01832 Normal kat
32 0.0045444 0.0055046 0.0050245 1.10 1.03 0.00183 0.01983 Normal kat
31 0.0046277 0.0056377 0.0051327 1.10 1.02 0.00188 0.02130 Normal kat
30 0.0046817 0.0057275 0.0052046 1.10 1.01 0.00191 0.02266 Normal kat
29 0.0047416 0.0058296 0.0052856 1.10 1.02 0.00194 0.02405 Normal kat
28 0.0047953 0.0059243 0.0053598 1.11 1.01 0.00197 0.02541 Normal kat
27 0.0048425 0.0060117 0.0054271 1.11 1.01 0.00200 0.02673 Normal kat
26 0.0048828 0.0060906 0.0054867 1.11 1.01 0.00203 0.02801 Normal kat
25 0.0049161 0.0061609 0.0055385 1.11 1.01 0.00205 0.02925 Normal kat
24 0.0049423 0.0062227 0.0055825 1.11 1.01 0.00207 0.03045 Normal kat
23 0.0049614 0.0062762 0.0056188 1.12 1.01 0.00209 0.03159 Normal kat
22 0.0049740 0.0063218 0.0056479 1.12 1.01 0.00211 0.03268 Normal kat
21 0.0049801 0.0063600 0.0056700 1.12 1.00 0.00212 0.03370 Normal kat
20 0.0049797 0.0063909 0.0056853 1.12 1.00 0.00213 0.03465 Normal kat
19 0.0049729 0.0064144 0.0056937 1.13 1.00 0.00214 0.03552 Normal kat
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18 0.0049593 0.0064301 0.0056947 1.13 1.00 0.00214 0.03631 Normal kat
17 0.0049381 0.0064362 0.0056872 1.13 1.00 0.00215 0.03701 Normal kat
16 0.0049091 0.0064325 0.0056708 1.13 1.00 0.00214 0.03762 Normal kat
15 0.0048531 0.0063862 0.0056197 1.14 0.99 0.00213 0.03799 Normal kat
14 0.0048204 0.0063782 0.0055993 1.14 1.00 0.00213 0.03854 Normal kat
13 0.0047818 0.0063652 0.0055735 1.14 1.00 0.00212 0.03901 Normal kat
12 0.0047369 0.0063462 0.0055415 1.15 0.99 0.00212 0.03942 Normal kat
11 0.0046829 0.0063174 0.0055002 1.15 0.99 0.00211 0.03972 Normal kat
10 0.0046169 0.0062747 0.0054458 1.15 0.99 0.00209 0.03990 Normal kat
9 0.0045343 0.0062121 0.0053732 1.16 0.99 0.00207 0.03990 Normal kat
8 0.0044281 0.0061202 0.0052742 1.16 0.98 0.00204 0.03967 Normal kat
7 0.0042876 0.0059839 0.0051357 1.17 0.97 0.00199 0.03909 Normal kat
6 0.0040956 0.0057791 0.0049374 1.17 0.96 0.00193 0.03803 Normal kat
5 0.0038261 0.0054673 0.0046467 1.18 0.94 0.00182 0.03623 Normal kat
4 0.0034385 0.0049870 0.0042127 1.18 0.91 0.00166 0.03328 Normal kat
3 0.0028708 0.0042387 0.0035547 1.19 0.84 0.00141 0.02852 Normal kat
2 0.0020283 0.0030629 0.0025456 1.20 0.72 0.00102 0.02079 Normal kat
1 0.0008137 0.0012664 0.0010400 1.22 0.41 0.00042 0.00867 Normal kat
Y YONU  (-%5)

Kat AY dsol (m)AY dsad(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0038245 0.0034575 0.0036410 1.05 0.00 0.00127 0.00788 Normal kat
39 0.0040363 0.0035905 0.0038134 1.06 1.05 0.00135 0.00925 Normal kat
38 0.0042821 0.0037461 0.0040141 1.07 1.05 0.00143 0.01065 Normal kat
37 0.0045343 0.0039071 0.0042207 1.07 1.05 0.00151 0.01213 Normal kat
36 0.0047735 0.0040605 0.0044170 1.08 1.05 0.00159 0.01365 Normal kat
35 0.0049928 0.0042012 0.0045970 1.09 1.04 0.00166 0.01521 Normal kat
34 0.0051893 0.0043269 0.0047581 1.09 1.04 0.00173 0.01677 Normal kat
33 0.0053635 0.0044373 0.0049004 1.09 1.03 0.00179 0.01832 Normal kat
32 0.0055162 0.0045330 0.0050246 1.10 1.03 0.00184 0.01983 Normal kat
31 0.0056498 0.0046156 0.0051327 1.10 1.02 0.00188 0.02130 Normal kat
30 0.0057400 0.0046692 0.0052046 1.10 1.01 0.00191 0.02266 Normal kat
29 0.0058426 0.0047286 0.0052856 1.11 1.02 0.00195 0.02405 Normal kat
28 0.0059378 0.0047818 0.0053598 1.11 1.01 0.00198 0.02541 Normal kat
27 0.0060256 0.0048286 0.0054271 1.11 1.01 0.00201 0.02673 Normal kat
26 0.0061051 0.0048685 0.0054868 1.11 1.01 0.00204 0.02801 Normal kat
25 0.0061757 0.0049013 0.0055385 1.12 1.01 0.00206 0.02925 Normal kat
24 0.0062379 0.0049269 0.0055824 1.12 1.01 0.00208 0.03045 Normal kat
23 0.0062919 0.0049459 0.0056189 1.12 1.01 0.00210 0.03159 Normal kat
22 0.0063378 0.0049580 0.0056479 1.12 1.01 0.00211 0.03268 Normal kat
21 0.0063763 0.0049636 0.0056700 1.12 1.00 0.00213 0.03370 Normal kat
20 0.0064076 0.0049629 0.0056853 1.13 1.00 0.00214 0.03465 Normal kat
19 0.0064315 0.0049558 0.0056937 1.13 1.00 0.00214 0.03552 Normal kat
18 0.0064475 0.0049419 0.0056947 1.13 1.00 0.00215 0.03631 Normal kat
17 0.0064540 0.0049204 0.0056872 1.13 1.00 0.00215 0.03701 Normal kat
16 0.0064505 0.0048911 0.0056708 1.14 1.00 0.00215 0.03762 Normal kat
15 0.0064043 0.0048351 0.0056197 1.14 0.99 0.00213 0.03799 Normal kat
14 0.0063965 0.0048020 0.0055993 1.14 1.00 0.00213 0.03854 Normal kat
13 0.0063838 0.0047632 0.0055735 1.15 1.00 0.00213 0.03901 Normal kat
12 0.0063650 0.0047180 0.0055415 1.15 0.99 0.00212 0.03942 Normal kat
11 0.0063365 0.0046638 0.0055002 1.15 0.99 0.00211 0.03972 Normal kat
10 0.0062941 0.0045976 0.0054458 1.16 0.99 0.00210 0.03990 Normal kat

9 0.0062317 0.0045147 0.0053732 1.16 0.99 0.00208 0.03990 Normal kat
8 0.0061399 0.0044084 0.0052742 1.16 0.98 0.00205 0.03967 Normal kat
7 0.0060036 0.0042678 0.0051357 1.17 0.97 0.00200 0.03909 Normal kat
6 0.0057986 0.0040761 0.0049374 1.17 0.96 0.00193 0.03803 Normal kat
5 0.0054864 0.0038070 0.0046467 1.18 0.94 0.00183 0.03623 Normal kat
4 0.0050049 0.0034205 0.0042127 1.19 0.91 0.00167 0.03328 Normal kat
3 0.0042545 0.0028549 0.0035547 1.20 0.84 0.00142 0.02852 Normal kat
2 0.0030749 0.0020163 0.0025456 1.21 0.72 0.00102 0.02079 Normal kat
1 0.0012716 0.0008085 0.0010400 1.22 0.41 0.00042 0.00867 Normal kat
TDY 6.3.2.1 Al burulma diizensizligi:
1.2< nbi=1.276 <2 , dinamik analizle c¢Oziilmiistiir V
TDY 6.3.2.1 B2 diizensizligi saglanmaktadir. V
TDY 6.20 kosulu sadlanmaktadir. .0022 < .0025 V
TDY 6.21 kosulu sa§lanmaktadir. max 0i=.04 < 0.12 V
Bl-Diisey dogrultudaki diizensizliklerinin kontrolu
Kat Aw Agx Agy YAex YAey ncix nciy ACIKLAMA
40 26.41 0.00 0.00 26.41 26.41 1.00 1.00 iist kat V¥
39 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
38 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
37 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
36 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
35 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
34 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
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33 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli
32 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
31 26.41 0.00 0.00 26.41 26.41 1.00 1.00 Diizenli V
30 29.68 0.00 0.00 29.68 29.68 1.12 1.12 Diizenli
29 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
28 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
27 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli
26 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli
25 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
24 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
23 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
22 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
21 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli
20 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
19 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
18 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli
17 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli
16 29.68 0.00 0.00 29.68 29.68 1.00 1.00 Diizenli V
15 33.85 0.00 0.00 33.85 33.85 1.14 1.14 Diizenli V
14 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli
13 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli
12 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
11 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
10 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli
9 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
8 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
7 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
6 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli
5 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
4 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
3 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
2 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V
1 33.85 0.00 0.00 33.85 33.85 1.00 1.00 Diizenli V

TDY97 A4 dlizensizligi

A4 diizensizligi bulunmus ve A4 diizensizlidi olan kolonlarda B=Bax+0.3Bay diizeltmesi
yvapilmistair.

Ornek: S101 kolonu;

Mx=1.12+0.51+59.30+ 0.3 x 7.78=63.26

My=-5.98+1.07+557.63+ 0.3 x 25.92=560.49



A blok kolonlu yap1 beton/kalip metraji
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Kat Yer Beton (m?3) | Kalip (m?) | Kat Yer Beton (m?3) | Kalip (m?)
Doseme 46,77 334,11 Doseme 46,77 334,11
1 Kiris 31,86 232,23 ’ Kiris 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
3 Kiris 31,86 232,23 4 Kiris 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
5 Kirisg 31,86 232,23 6 Kirig 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
7 Kirig 31,86 232,23 3 Kirig 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
9 Kirig 31,86 232,23 10 Kirig 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
11 Kirig 31,86 232,23 12 Kirig 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,77 334,11
13 | Kiris 31,86 232,23 14 | Kiris 31,86 232,23
Kolon 101,54 371,34 Kolon 101,54 371,34
Toplam 180,17 937,68 Toplam 180,17 937,68
Doseme 46,77 334,11 Doseme 46,74 333,83
15 Kirig 31,86 232,23 16 Kirig 32,78 238,05
Kolon 101,54 371,34 Kolon 89,04 346,32
Toplam 180,17 937,68 Toplam 168,56 918,2
Doseme 46,74 333,83 Doseme 46,74 333,83
17 Kiris 32,78 238,05 18 Kirig 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918,2 Toplam 168,56 918,2
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Kat Yer Beton (m?) | Kalip (m?) | Kat Yer Beton (m?) | Kalip (m?)
Doseme 46,74 333,83 Doseme 46,74 333,83
19 Kiris 32,78 238,05 20 Kiris 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918.,2 Toplam 168,56 918.,2
Doseme 46,74 333,83 Doseme 46,74 333,83
1 Kiris 32,78 238,05 ) Kirig 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918,2 Toplam 168,56 918,2
Doseme 46,74 333,83 Doseme 46,74 333,83
23 Kiris 32,78 238,05 o Kiris 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918,2 Toplam 168,56 918.,2
Doseme 46,74 333,83 Doseme 46,74 333,83
25 Kiris 32,78 238,05 2 Kiris 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918.,2 Toplam 168,56 918.,2
Doseme 46,74 333,83 Doseme 46,74 333,83
27 Kiris 32,78 238,05 28 Kirig 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918,2 Toplam 168,56 918,2
Doseme 46,74 333,83 Doseme 46,74 333,83
29 Kiris 32,78 238,05 30 Kiris 32,78 238,05
Kolon 89,04 346,32 Kolon 89,04 346,32
Toplam 168,56 918,2 Toplam 168,56 918,2
Doseme 46,77 334,11 Doseme 46,77 334,11
31 Kiris 33,27 242,33 3 Kiris 33,27 242,33
Kolon 79,23 326,4 Kolon 79,23 326,4
Toplam 159,27 902,84 Toplam 159,27 902,84
Doseme 46,77 334,11 Doseme 46,77 334,11
3 Kiris 33,27 242,33 34 Kiris 33,27 242,33
Kolon 79,23 326,4 Kolon 79,23 326,4
Toplam 159,27 902,84 Toplam 159,27 902,84
Doseme 46,77 334,11 Doseme 46,77 334,11
35 Kiris 33,27 242,33 36 Kiris 33,27 242,33
Kolon 79,23 326,4 Kolon 79,23 326,4
Toplam 159,27 902,84 Toplam 159,27 902,84
Doseme 46,77 334,11 Doseme 46,77 334,11
37 Kiris 33,27 242,33 33 Kiris 33,27 242,33
Kolon 79,23 326,4 Kolon 79,23 326,4
Toplam 159,27 902,84 Toplam 159,27 902,84
Doseme 46,77 334,11 Doseme 46,77 334,11
39 Kiris 33,27 242,33 40 Kiris 33,27 242,33
Kolon 79,23 326,4 Kolon 79,23 326,4
Toplam 159,27 902,84 Toplam 159,27 902,84




A blok kolonlu yap1 donati metraji

54

Kat 08 910 912 p14 016 018 920 TOPLAM
no kg kg kg kg kg kg kg kg
1.kat Doseme  2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
1.kat Kiris 539.8 770.2 7544  488.6 1919.7 1403.6 0.0 5876.3
1.kat Kolon 0.0 3404 14453 8879  575.8 0.0 99522 13201.6
I.kat Toplam:  2697.3 1410.0 2199.8 1376.5 24955 1403.6 99522 21534.7
2.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
2 kat Kiris 164.8 15559 571.3 58.9 2384.1 3568.0 0.0 8303.0
2 kat Kolon 0.0 11314 12188 0.0 0.0 2733 99147  12538.1
2.kat Toplamn  2322.3 2986.6 1790.1 58.9 2384.1 38413 9914.7 23298.0
3.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
3 .kat Kiris 163.4 1362.8 1040.5 28.0 1787.77 52442 0.0 9626.6
3.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6 100459 12699.6
3.kat Toplamn  2320.9 2793.5 22593 28.0 1787.7 5547.8 100459 24783.1
4 kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
4 kat Kiris 139.2 1357.2 12084  28.0 1664.2 5805.8 0.0 10202.9
4 kat Kolon 0.0 11314 1218.8 0.0 731.77 2733 9914.7  13269.8
4 kat Toplam1  2296.7 2787.9 2427.1 28.0 23959 6079.1 9914.7 25929.5
5.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
5 .kat Kiris 250.8  1284.8 1368.1 329 1803.1 5807.9 0.0 10547.7
5.kat Kolon 0.0 1131.4  1218.8 0.0 0.0 303.6 9877.2 12530.9
5.kat Toplam1 24079 2715.6  2586.9 329 1803.1 6111.6  9877.2 25535.1
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
6.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
6.kat Kiris 250.8 1324.8 1329.8  23.1 1823.2 5860.0 0.0 10611.7
6.kat Kolon 0.0 1131.4 1218.8 0.0 0.0 303.6 9877.2 12530.9
6.kat Toplam1 2407.9 2755.5 2548.6 23.1 1823.2 6163.6 9877.2 25599.1
7.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
7 .kat Kiris 139.2 1478.1 1329.8 23.1 1733.7 5945.1 0.0 10649.0
7.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6  9877.2 12530.9
7.kat Toplam1  2296.3 2908.8 2548.6  23.1 1733.7 62487 9877.2 25636.4
8.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
8.kat Kiris 139.2  1362.6 1476.8 329 1789.8 5810.6 0.0 10612.0
8.kat Kolon 0.0 1131.4 1218.8 0.0 0.0 303.6  9877.2  12530.9
8.kat Toplam1 2296.3 27934 26956 329 1789.8 61142 9877.2 25599.4
9.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
9.kat Kiris 139.2 1411.5 14129  37.7 18189  5708.0 0.0 10528.2
9.kat Kolon 0.0 1131.4  1218.8 0.0 0.0 303.6  9877.2 125309
9.kat Toplam1 2296.3 28422 2631.7 37.7 18189 6011.6 9877.2 25515.7
10.kat Déseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
10.kat Kiris 139.2 1558.0 1202.0 37.7 1867.5 5604.0 0.0 10408.3
10.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6  9877.2 12530.9
10.kat Toplam1 2296.3 2988.7 2420.7  37.7 1867.5 5907.6 9877.2 25395.7
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
11.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
11 .kat Kiris 139.2 1411.5 14129  28.0 18929 5521.3 0.0 10405.7
11.kat Kolon 0.0 1131.4  1218.8 0.0 0.0 303.6 9877.2 12530.9
11.kat Toplam1 2296.3 2842.2 2631.7  28.0 18929 58249 9877.2 25393.1
12.kat Doseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
12 kat Kiris 142.0 15713 1167.8 9.8 1834.2 5472.8 0.0 10197.9
12.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6 9877.2 12530.9
12 kat Toplam1 2299.2 3002.0 2386.6 9.8 1834.2 5776.5 9877.2 251854
13.kat Doseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
13 kat Kiris 301.2 14779 9824  50.5 18122 5363.1 0.0 9987.3
13.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6 9877.2 12530.9
13.kat Toplam1 2458.3 2908.7 2201.2  50.5 18122 5666.7  9877.2 24974.7
14.kat Doseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
14 kat Kirig 3793 1367.0 1025.5 553 17873 52375 0.0 9852.0
14 kat Kolon 0.0 1131.4 1218.8 0.0 0.0 303.6  9877.2 125309
14 kat Toplam1 2536.5  2797.7 22443 553 1787.3 5541.1 98772 248394
15.kat Doéseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
15 kat Kiris 328.2 15589  833.8 40.7 1840.5 5111.3 0.0 9713.4
15.kat Kolon 0.0 11314 1218.8 0.0 0.0 303.6 9877.2 12530.9
15.kat Toplam1  2485.3 2989.7 2052.5 40.7 1840.5 54149  9877.2 24700.8
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
16.kat Doseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
16.kat Kiris 4459 13383 806.8  40.5 1782.1 49249 0.0 9338.6
16.kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6 8827.6 11046.2
16.kat Toplam1 2603.1 3552.7 806.8  40.5 1782.1 5228.5  8827.6 22841.3
17 kat Déseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
17 kat Kiris 331.6 1391.6 837.1  40.5 1800.2 4739.3 0.0 9140.3
17 kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6 8827.6 11046.2
17 kat Toplam1  2488.8 3606.0 837.1  40.5 1800.2 5042.9 8827.6 22643.0
18.kat Doseme 2157.1 299.4 0.0 0.0 0.0 0.0 0.0 2456.5
18.kat Kiris 323.1 1542.5 6229 5277 1840.1 4588.7 0.0 8970.1
18.kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6 8827.6 11046.2
18.kat Toplam1 2480.2 37569 6229 52.7 1840.1 4892.4 8827.6 224729
19.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
19 kat Kiris 2599 1691.2  477.1 52.7 1951.3 4394.3 0.0 8826.6
19.kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6  8827.6 11046.2
19.kat Toplam1  2417.5 3905.6 477.1  52.7 1951.3  4697.9 8827.6 22329.7
20.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
20.kat Kiris 287.6  1628.0 509.2 7277 1979.3 4149.2 0.0 8626.1
20.kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6  8827.6 11046.2
20.kat Toplam1 2445.2 38423  509.2 7277 1979.3 44528 8827.6  22129.3
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
21.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
21 kat Kiris 284.1 1619.1 427.8 727 1999.7 4075.4 0.0 8478.8
21.kat Kolon 0.0 1915.0 0.0 0.0 0.0 303.6  8827.6 11046.2
21.kat Toplam1  2441.6 3833.5  427.8 72.7 1999.7 4379.0 8827.6  21982.0
22 kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
22 kat Kiris 2273  1666.8  457.5 54.7 20239 3874.8 0.0 8305.0
22 kat Kolon 100.7  1757.7 0.0 0.0 0.0 637.6 8490.3 10986.2
22 kat Toplam1 2485.5 3723.8 457.5 547 20239 45124 8490.3 21748.1
23.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
23 kat Kiris 302.6 15425 4575 669 19389 3845.6 0.0 8154.0
23.kat Kolon 4329 1303.5 0.0 0.0 311.9  668.0 8152.9 10869.2
23 kat Toplam1 2893.0 31454 4575 669  2250.8 4513.5 81529  21480.1
24 kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
24 kat Kiris 305.4 1538.1 449.7 1524 1975.1 3549.8 0.0 7970.5
24 kat Kolon ~ 830.7 714.5 0.0 0.0 3119  668.0 81529 10677.9
24 kat Toplam1 3293.6 2552.0  449.7 1524 2287.0 4217.7 81529 21105.3
25.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
25 kat Kiris 257.1 1575.8 5083 1939 1907.5 33728 0.0 7815.4
25.kat Kolon  830.7 714.5 0.0 0.0 3119  668.0 81529 10677.9
25.kat Toplam1 3245.3 2589.7 508.3 1939 22194 4040.7 81529 20950.2
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
26.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
26.kat Kiris 291.2 14793 6047 2262 1814.2 3184.8 0.0 7600.3
26.kat Kolon  830.7 714.5 0.0 0.0 311.9  668.0 8152.9 10677.9
26.kat Toplam1 32794 24932 604.7 2262 21260 38527 81529 20735.1
27 kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
27 kat Kiris 375.7 1347.2  574.8 246.0 1857.3 3008.3 0.0 7409.4
27 kat Kolon 830.7 714.5 0.0 0.0 311.9  668.0 8152.9 10677.9
27 kat Toplam1 3363.9 2361.1 574.8 2460 2169.2 36763 81529 20544.3
28.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
28.kat Kiris 416.2 1205.2 5264 244.0 1977.1 2747.0 0.0 7115.9
28.kat Kolon  830.7 714.5 0.0 0.0 311.9 668.0 8152.9 10677.9
28.kat Toplam1 3404.4 2219.1 5264 244.0 2288.9 3415.0 81529 20250.7
29.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
29 kat Kiris 501.4 1046.5 4744 262.8  2038.3 2565.0 0.0 6888.4
29.kat Kolon  830.7 714.5 0.0 0.0 3119  668.0 81529 10677.9
29 kat Toplam1 3489.6 20604 4744 262.8  2350.2 32329 81529 20023.2
30.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
30.kat Kiris 530.5 97177  503.5 2693 22393 2126.6 0.0 6647.0
30.kat Kolon 830.7 714.5 0.0 0.0 311.9 668.0 81529 10677.9
30.kat Toplam1 3518.7 1991.6  503.5 269.3 2551.2 27945 81529 19781.8
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Kat 98 910 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg kg kg
31.kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
31.kat Kiris 531.3 940.0 5325 3295 2256.6 1807.1 0.0 6397.0
31.kat Kolon  744.8 664.1 0.0 0.0 311.9 4068.6  3617.3 9406.6
31.kat Toplam1 3433.6 1903.4 5325 3295 2568.5 58757 3617.3 18260.4
32.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
32 kat Kiris 456.0 964.4 604.6  337.2 2326.7 1369.2 0.0 6058.1
32.kat Kolon  744.8 664.1 0.0 0.0 311.9 4068.6  3617.3  9406.6
32.kat Toplamn 3358.3  1927.8 604.6  337.2 2638.6 5437.8 3617.3 17921.5
33.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
33.kat Kiris 609.4 786.8  640.1 360.8 2112.8 13314 0.0 5841.2
33.kat Kolon  744.8 664.1 0.0 0.0 311.9  4068.6 3617.3 9406.6
33.kat Toplam1 3511.7 1750.2  640.1 360.8 2424.6 5400.0 3617.3 17704.7
34 .kat Doseme 2157.5  299.4 0.0 0.0 0.0 0.0 0.0 2456.9
34 kat Kiris 755.0 5959 609.9 3355 23032 9458 0.0 5545.2
34.kat Kolon  744.8 664.1 0.0 0.0 311.9 4068.6  3617.3  9406.6
34 kat Toplam1 3657.3 1559.4 609.9 3355 2615.0 50144 36173 17408.7
35.kat Doseme 2157.5 2994 0.0 0.0 0.0 0.0 0.0 2456.9
35.kat Kiris 839.5 510.5 6842  500.1 19989 741.0 0.0 5274.2
35.kat Kolon 744.8 664.1 0.0 0.0 311.9 4068.6  3617.3  9406.6
35.kat Toplam1 3741.8 14739 6842  500.1 2310.8 4809.6 3617.3 17137.7
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Kat 012 @14 616 @18 920 TOPLAM
no kg kg kg kg kg kg
36.kat Doseme 0.0 0.0 0.0 0.0 0.0 2456.9
36.kat Kiris 5934 7195 16934  662.2 0.0 4948.5
36.kat Kolon 0.0 0.0 311.9 4068.6 36173  9406.6
36.kat Toplami1 5934 719.5 20053 4730.8 3617.3 16812.0
37.kat Doseme 0.0 0.0 0.0 0.0 0.0 2456.9
37 kat Kirig 7234 5347 1615.0 591.5 0.0 4721.4
37 .kat Kolon 0.0 0.0 311.9 4068.6  3617.3  9406.6
37 kat Toplami 7234 5347 19269 4660.1 3617.3 16584.9
38.kat Doseme 0.0 0.0 0.0 0.0 0.0 2456.9
38.kat Kiris 876.5 3533 1638.8 413.8 0.0 4499.1
38.kat Kolon 0.0 0.0 3119 4068.6  3617.3  9406.6
38.kat Toplam1 876.5 3533 1950.6 44824 3617.3 16362.6
39.kat Doseme 0.0 0.0 0.0 0.0 0.0 2456.9
39 .kat Kiris 10842 69.6 1605.2 3428 0.0 4326.5
39.kat Kolon 0.0 0.0 311.9 4068.6  3617.3  9406.6
39.kat Toplamu 10842 69.6 1917.1 44114 3617.3 16190.0
40.kat Doseme 0.0 0.0 0.0 0.0 0.0 2456.9
40 kat Kirig 10437 24.8 16624 214.1 0.0 4169.2
40.kat Kolon 0.0 0.0 311.9 4068.6  3617.3 9406.6
40.kat Toplam1 1043.7 248 19743 42827 3617.3 16032.6

TOPLAM 116881.9 101685.7

51254.9 7476.4

83017.7 193707.5 311328.2 865352.2
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A blok kolonlu yap1 kesif 6zeti

Poz Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 6824.8 m3 25.509,60
21.011 Diiz Yiizeyli Betonarme Kalib1 10,00 36865.2 m? 368.652,00
23.001/1 8-12 mm Betonarme Demiri 630,00 269.8 tn 169.974,00
23.002 14-50 mm Betonarme Demiri 655,00 595.5 tn 390.052,50
TOPLAM 1.454.188,10
NAKLIYE % 10 145.418.81
TOPLAM 599.606.91
KDV % 18 287.929,24

TOPLAM 1.887.536.15
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5.2.2 B Blok Kolonlu Yapi Statik - Dinamik Hesabi ve Metraji
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STA4-CAD PROGRAMI

COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code:[MT)
PROJE ISMI...............cciiuuuuuuuuuaa....:B Blok-Kolonlu
KAT ADEDT . ittt ittt eeeeeeeeeeeaaaanaaannnaaaaat 40
Bir kattaki KOLON SAYIST . nenneanannnannsnt 28
X yonl aks saylsl. ...t iinnneeeennnaaat 1
Y yonli aks Saylsl...eeieneeeeiennneenenenaaaat 21
DEPREM KATSAYTIST .ttt eeeeeeeeenennnnnns (Ao).:0.4
YAPT TIPI KATSAYIST....eviennn... (R)..:8.0
YAPT ONEM KATSAYIST.eeeuennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:25.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:7000.0
BETON YOGUNLUGU. + vt v v et e eeeeeeae e (t/m?)..:2.5
GENLESME IST FARKI .. .. vvvuuennnnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ...vvvvvveeeennnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli ylik azaltma degeri.:0.60
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi riizgar azaltmasi.............:0.25
Kolonun oturdudu kiris tesir c¢arpani.........:1.50
Kiris & Kolon rijitlik bdlgesi opsiyonu......: Yarim Rijit davranis
Kiris ug¢larinda elastik ankastrelik opsiyonu : Elastik ankastre
BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiili Beton dayanim Celik akma gerilmesi
E G gerilmesi (Genel) (Etriye)
DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK
1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK
1.40 1.60
DEPREM RAPORU
DEPREM STANDARDI TDY97 CODE
Deprem yikli eksantirisitesi 0.050
DIYAFRAM SAYISI 40
Diyafram tanimi : KAT(diyafram no)
Dinamik Analiz min. deprem ylki orani B 1.0
YAPI DAVRANIS KATSAYISI 8.00

DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI (TDY97 SPECTRUM)

T Sa (m/s?)
(s) Ao.I.S(t)
0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800
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MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI

Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7 .mod 8 .mod 9.mod
w 1.82 1.91 2.45 5.80 5.86 7.34 10.25 10.98 12.70
T 3.4466 3.2876 2.5637 1.0832 1.0722 0.8561 0.6130 0.5725 0.4948
yon y X b x y b X y b
Mxr$% 0.000 68.302 7.557 10.822 0.000 1.432 3.078 0.000 0.586 _= 91.8
Myr$ 72.194 0.000 0.000 0.000 14.682 0.000 0.000 3.976 0.000 _= 90.9
Mbr$% 0.000 7.882 69.512 0.971 0.000 9.258 0.541 0.000 3.031
Mxr=y [ (Y mi.Dyi,)2/Mr]l= %$91.78 > %$90.00 Dinamik kiitle orani yeterli. V
Myr=y[ (Y m;.®yi,) 2/Mr]= %90.85 > %90.00 Dinamik kiitle orani yeterli. V
ESDEGER DEPREM HESABI 1. DOGAL TIiITRESIM PERYODUNUN KONTROLU
Hn=120.00m YAtx= 0.000 >> Ctx= 0.050 YAty= 0.000 >> Cty= 0.050
Tlx=Ctx . Hn** = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s. ~
Tly=Cty . Hn** = 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.
KAT KUTLESI ve RIJITLIK MERKEZI (t) SWt = 25414.149
DEPREM KUVVETI (t)
Deprem tepe ylkl Ftx= 167.70 Fty= 167.70 (t)
X YONU Y YONU
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yiki Analiz dep.yon. yiki tipi
Z 464.142 1016.566 1016.566 487.457 1016.566 1016.566 GENEL
Vt=W.A(t)/Ra(t)> 0,10. Ro.I.W 1016.57 , 1016.57 > 1016.57
X Deprem kontrol: 1.00 x 1016.566 = 1016.566 > 464.142 >>> 1016.566
Y Deprem kontrol: 1.00 x 1016.566 = 1016.566 > 487.457 >>> 1016.566
KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU
KOLON TABAN KAPASITE MOMENTLERI TOPLAMI : Mrx=10118.75 (tm) Mry=14352.03 (tm)
KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI TOPLAMI : Mrx=106802.9 (tm) Mry=111429.0 (tm)
YMc<SMb > Mb=Mc KIRIS KAPASITE MOMENTLERI TOPLAMI : Mrx=106802.9 (tm) Mry=111428.9 (tm)
X YONU GOCME KAPASITESI : Px=1016.57 x ( 10118.75 + 106802.9 ) / 79822.1 = 1489.04 (t)
Y YONU GOCME KAPASITEST : Py=1016.57 x ( 14352.03 + 111428.9 ) / 80150.21 = 1595.31 (t)
ZAYIF KAT GOCME KAPASITESI: Px=6745.83 (t), Py=9568.02 (t)
DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU
Al,B2 dizensizliklerinin kontroll
max (di/hi)=0.0035, 0.02/R =.0025
1. kat X dust = -.0018034 + -.0000034 x (2.8 - 13.64=-.0017665 (S102)
1. kat X dalt = -.0018034 + -.0000034 x (21.01 - 13.64)=-.0018286 (S128)
2. kat X dust = -.0056529 + -.000017 x (2.8 - 13.64) - -.0017665 = -.0037018 (S219)
2. kat X dalt = -.0056529 + -.000017 x (21.01 - 13.64) - -.0018286 = -.0039499 (S204)
X YONU  (+%5)
Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0021147 0.0021560 0.0021353 1.01 0.00 0.00072 0.00570 Normal kat
39 0.0023824 0.0024394 0.0024109 1.01 1.13 0.00081 0.00699 Normal kat
38 0.0026622 0.0027446 0.0027034 1.02 1.12 0.00091 0.00837 Normal kat
37 0.0029239 0.0030357 0.0029798 1.02 1.10 0.00101 0.00976 Normal kat
36 0.0031615 0.0033034 0.0032325 1.02 1.08 0.00110 0.01117 Normal kat
35 0.0033751 0.0035456 0.0034603 1.02 1.07 0.00118 0.01258 Normal kat
34 0.0035662 0.0037638 0.0036650 1.03 1.06 0.00125 0.01398 Normal kat
33 0.0037379 0.0039610 0.0038494 1.03 1.05 0.00132 0.01538 Normal kat
32 0.0038908 0.0041394 0.0040151 1.03 1.04 0.00138 0.01675 Normal kat
31 0.0041225 0.0043993 0.0042609 1.03 1.06 0.00147 0.01851 Normal kat
30 0.0040714 0.0043806 0.0042260 1.04 0.99 0.00146 0.01910 Normal kat
29 0.0041810 0.0045122 0.0043466 1.04 1.03 0.00150 0.02038 Normal kat
28 0.0042911 0.0046409 0.0044660 1.04 1.03 0.00155 0.02166 Normal kat
27 0.0043959 0.0047629 0.0045794 1.04 1.03 0.00159 0.02293 Normal kat
26 0.0044936 0.0048767 0.0046852 1.04 1.02 0.00163 0.02419 Normal kat
25 0.0045837 0.0049823 0.0047830 1.04 1.02 0.00166 0.02542 Normal kat
24 0.0046662 0.0050796 0.0048729 1.04 1.02 0.00169 0.02663 Normal kat
23 0.0047417 0.0051697 0.0049557 1.04 1.02 0.00172 0.02782 Normal kat
22 0.0048104 0.0052525 0.0050315 1.04 1.02 0.00175 0.02898 Normal kat
21 0.0048730 0.0053290 0.0051010 1.04 1.01 0.00178 0.03010 Normal kat
20 0.0049299 0.0053999 0.0051649 1.05 1.01 0.00180 0.03119 Normal kat
19 0.0049807 0.0054648 0.0052227 1.05 1.01 0.00182 0.03223 Normal kat




66

18 0.0050238 0.0055230 0.0052734 1.05 1.01 0.00184 0.03322 Normal kat
17 0.0050547 0.0055714 0.0053130 1.05 1.01 0.00186 0.03413 Normal kat
16 0.0051098 0.0056507 0.0053803 1.05 1.01 0.00188 0.03521 Normal kat
15 0.0049809 0.0055534 0.0052672 1.05 0.98 0.00185 0.03511 Normal kat
14 0.0049979 0.0055917 0.0052948 1.06 1.01 0.00186 0.03592 Normal kat
13 0.0050211 0.0056318 0.0053265 1.06 1.01 0.00188 0.03675 Normal kat
12 0.0050432 0.0056688 0.0053560 1.06 1.01 0.00189 0.03756 Normal kat
11 0.0050613 0.0057004 0.0053808 1.06 1.00 0.00190 0.03835 Normal kat
10 0.0050740 0.0057252 0.0053996 1.06 1.00 0.00191 0.03910 Normal kat
9 0.0050808 0.0057420 0.0054114 1.06 1.00 0.00191 0.03981 Normal kat
8 0.0050813 0.0057484 0.0054148 1.06 1.00 0.00192 0.04044 Normal kat
7 0.0050734 0.0057392 0.0054063 1.06 1.00 0.00191 0.04098 Normal kat
6 0.0050508 0.0057028 0.0053768 1.06 0.99 0.00190 0.04134 Normal kat
5 0.0049961 0.0056124 0.0053042 1.06 0.99 0.00187 0.04136 Normal kat
4 0.0048626 0.0054083 0.0051355 1.05 0.97 0.00180 0.04061 Normal kat
3 0.0045316 0.0049565 0.0047440 1.04 0.92 0.00165 0.03808 Normal kat
2 0.0037018 0.0039499 0.0038258 1.03 0.81 0.00132 0.03125 Normal kat
1 0.0017665 0.0018286 0.0017975 1.02 0.47 0.00061 0.01498 Normal kat
X YONU  (-%5)

Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0022805 0.0020006 0.0021406 1.07 0.00 0.00076 0.00572 Normal kat
39 0.0025890 0.0022453 0.0024172 1.07 1.13 0.00086 0.00701 Normal kat
38 0.0029143 0.0025051 0.0027097 1.08 1.12 0.00097 0.00839 Normal kat
37 0.0032206 0.0027508 0.0029857 1.08 1.10 0.00107 0.00978 Normal kat
36 0.0035000 0.0029753 0.0032377 1.08 1.08 0.00117 0.01119 Normal kat
35 0.0037517 0.0031776 0.0034647 1.08 1.07 0.00125 0.01259 Normal kat
34 0.0039781 0.0033597 0.0036689 1.08 1.06 0.00133 0.01400 Normal kat
33 0.0041815 0.0035237 0.0038526 1.09 1.05 0.00139 0.01539 Normal kat
32 0.0043633 0.0036721 0.0040177 1.09 1.04 0.00145 0.01676 Normal kat
31 0.0043396 0.0036244 0.0039820 1.09 0.99 0.00145 0.01730 Normal kat
30 0.0045822 0.0038723 0.0042273 1.08 1.06 0.00153 0.01911 Normal kat
29 0.0047129 0.0039823 0.0043476 1.08 1.03 0.00157 0.02038 Normal kat
28 0.0048446 0.0040892 0.0044669 1.08 1.03 0.00161 0.02166 Normal kat
27 0.0049705 0.0041894 0.0045800 1.09 1.03 0.00166 0.02294 Normal kat
26 0.0050886 0.0042822 0.0046854 1.09 1.02 0.00170 0.02419 Normal kat
25 0.0051980 0.0043676 0.0047828 1.09 1.02 0.00173 0.02542 Normal kat
24 0.0052990 0.0044457 0.0048724 1.09 1.02 0.00177 0.02663 Normal kat
23 0.0053920 0.0045173 0.0049547 1.09 1.02 0.00180 0.02781 Normal kat
22 0.0054775 0.0045826 0.0050301 1.09 1.02 0.00183 0.02897 Normal kat
21 0.0055562 0.0046422 0.0050992 1.09 1.01 0.00185 0.03009 Normal kat
20 0.0056283 0.0046968 0.0051625 1.09 1.01 0.00188 0.03117 Normal kat
19 0.0056937 0.0047463 0.0052200 1.09 1.01 0.00190 0.03222 Normal kat
18 0.0057504 0.0047902 0.0052703 1.09 1.01 0.00192 0.03320 Normal kat
17 0.0057931 0.0048258 0.0053094 1.09 1.01 0.00193 0.03411 Normal kat
16 0.0057229 0.0047612 0.0052421 1.09 0.99 0.00191 0.03431 Normal kat
15 0.0057237 0.0047995 0.0052616 1.09 1.00 0.00191 0.03507 Normal kat
14 0.0057503 0.0048275 0.0052889 1.09 1.01 0.00192 0.03588 Normal kat
13 0.0057841 0.0048562 0.0053201 1.09 1.01 0.00193 0.03670 Normal kat
12 0.0058167 0.0048815 0.0053491 1.09 1.01 0.00194 0.03752 Normal kat
11 0.0058449 0.0049017 0.0053733 1.09 1.00 0.00195 0.03830 Normal kat
10 0.0058668 0.0049161 0.0053915 1.09 1.00 0.00196 0.03904 Normal kat

9 0.0058816 0.0049239 0.0054028 1.09 1.00 0.00196 0.03974 Normal kat
8 0.0058881 0.0049237 0.0054059 1.09 1.00 0.00196 0.04038 Normal kat
7 0.0058832 0.0049120 0.0053976 1.09 1.00 0.00196 0.04092 Normal kat
6 0.0058580 0.0048803 0.0053692 1.09 0.99 0.00195 0.04129 Normal kat
5 0.0057903 0.0048079 0.0052991 1.09 0.99 0.00193 0.04132 Normal kat
4 0.0056238 0.0046461 0.0051349 1.10 0.97 0.00187 0.04060 Normal kat
3 0.0052201 0.0042805 0.0047503 1.10 0.93 0.00174 0.03813 Normal kat
2 0.0042381 0.0034397 0.0038389 1.10 0.81 0.00141 0.03135 Normal kat
1 0.0020075 0.0016091 0.0018083 1.11 0.47 0.00067 0.01507 Normal kat
Y YONU  (+%5)

Kat AY dsol (m)AY dsag(m) AY ort nbi nki AY/h 61 kat tipi
40 0.0040571 0.0045003 0.0042787 1.05 0.00 0.00150 0.00948 Normal kat
39 0.0042551 0.0048103 0.0045327 1.06 1.06 0.00160 0.01111 Normal kat
38 0.0044735 0.0051523 0.0048129 1.07 1.06 0.00172 0.01282 Normal kat
37 0.0046806 0.0054776 0.0050791 1.08 1.06 0.00183 0.01460 Normal kat
36 0.0048656 0.0057694 0.0053175 1.08 1.05 0.00192 0.01642 Normal kat
35 0.0050255 0.0060241 0.0055248 1.09 1.04 0.00201 0.01826 Normal kat
34 0.0051615 0.0062439 0.0057027 1.09 1.03 0.00208 0.02009 Normal kat
33 0.0052752 0.0064318 0.0058535 1.10 1.03 0.00214 0.02188 Normal kat
32 0.0053670 0.0065890 0.0059780 1.10 1.02 0.00220 0.02360 Normal kat
31 0.0054338 0.0067120 0.0060729 1.11 1.02 0.00224 0.02522 Normal kat
30 0.0054549 0.0067641 0.0061095 1.11 1.01 0.00225 0.02663 Normal kat
29 0.0055021 0.0068573 0.0061797 1.11 1.01 0.00229 0.02816 Normal kat
28 0.0055469 0.0069489 0.0062479 1.11 1.01 0.00232 0.02967 Normal kat
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27 0.0055853 0.0070331 0.0063092 1.11 1.01 0.00234 0.03114 Normal kat
26 0.0056159 0.0071075 0.0063617 1.12 1.01 0.00237 0.03256 Normal kat
25 0.0056377 0.0071711 0.0064044 1.12 1.01 0.00239 0.03394 Normal kat
24 0.0056507 0.0072237 0.0064372 1.12 1.01 0.00241 0.03527 Normal kat
23 0.0056554 0.0072662 0.0064608 1.12 1.00 0.00242 0.03653 Normal kat
22 0.0056517 0.0072991 0.0064754 1.13 1.00 0.00243 0.03771 Normal kat
21 0.0056405 0.0073231 0.0064818 1.13 1.00 0.00244 0.03881 Normal kat
20 0.0056217 0.0073387 0.0064802 1.13 1.00 0.00245 0.03981 Normal kat
19 0.0055944 0.0073447 0.0064696 1.14 1.00 0.00245 0.04070 Normal kat
18 0.0055572 0.0073393 0.0064482 1.14 1.00 0.00245 0.04146 Normal kat
17 0.0055061 0.0073167 0.0064114 1.14 0.99 0.00244 0.04206 Normal kat
16 0.0054333 0.0072661 0.0063497 1.14 0.99 0.00242 0.04244 Normal kat
15 0.0053306 0.0071646 0.0062476 1.15 0.98 0.00239 0.04253 Normal kat
14 0.0052751 0.0071340 0.0062045 1.15 0.99 0.00238 0.04296 Normal kat
13 0.0052189 0.0071058 0.0061624 1.15 0.99 0.00237 0.04337 Normal kat
12 0.0051584 0.0070744 0.0061164 1.16 0.99 0.00236 0.04372 Normal kat
11 0.0050913 0.0070360 0.0060637 1.16 0.99 0.00235 0.04399 Normal kat
10 0.0050154 0.0069874 0.0060014 1.16 0.99 0.00233 0.04415 Normal kat
9 0.0049278 0.0069246 0.0059262 1.17 0.99 0.00231 0.04418 Normal kat
8 0.0048241 0.0068408 0.0058324 1.17 0.98 0.00228 0.04403 Normal kat
7 0.0046959 0.0067240 0.0057099 1.18 0.98 0.00224 0.04362 Normal kat
6 0.0045285 0.0065519 0.0055402 1.18 0.97 0.00218 0.04280 Normal kat
5 0.0042953 0.0062840 0.0052896 1.19 0.95 0.00209 0.04134 Normal kat
4 0.0039487 0.0058463 0.0048975 1.19 0.93 0.00195 0.03875 Normal kat
3 0.0034033 0.0051045 0.0042539 1.20 0.87 0.00170 0.03415 Normal kat
2 0.0025060 0.0038114 0.0031587 1.21 0.74 0.00127 0.02580 Normal kat
1 0.0010574 0.0016320 0.0013447 1.21 0.43 0.00054 0.01121 Normal kat
Y YONU  (-%5)

Kat AY dsol(m)AY dsad(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0045002 0.0040572 0.0042787 1.05 0.00 0.00150 0.00948 Normal kat
39 0.0048101 0.0042553 0.0045327 1.06 1.06 0.00160 0.01111 Normal kat
38 0.0051521 0.0044737 0.0048129 1.07 1.06 0.00172 0.01282 Normal kat
37 0.0054773 0.0046809 0.0050791 1.08 1.06 0.00183 0.01460 Normal kat
36 0.0057691 0.0048659 0.0053175 1.08 1.05 0.00192 0.01642 Normal kat
35 0.0060238 0.0050258 0.0055248 1.09 1.04 0.00201 0.01826 Normal kat
34 0.0062435 0.0051619 0.0057027 1.09 1.03 0.00208 0.02009 Normal kat
33 0.0064314 0.0052756 0.0058535 1.10 1.03 0.00214 0.02188 Normal kat
32 0.0065886 0.0053674 0.0059780 1.10 1.02 0.00220 0.02360 Normal kat
31 0.0067116 0.0054342 0.0060729 1.11 1.02 0.00224 0.02522 Normal kat
30 0.0067637 0.0054553 0.0061095 1.11 1.01 0.00225 0.02663 Normal kat
29 0.0068569 0.0055025 0.0061797 1.11 1.01 0.00229 0.02816 Normal kat
28 0.0069485 0.0055473 0.0062479 1.11 1.01 0.00232 0.02967 Normal kat
27 0.0070327 0.0055857 0.0063092 1.11 1.01 0.00234 0.03114 Normal kat
26 0.0071071 0.0056163 0.0063617 1.12 1.01 0.00237 0.03256 Normal kat
25 0.0071707 0.0056381 0.0064044 1.12 1.01 0.00239 0.03394 Normal kat
24 0.0072233 0.0056511 0.0064372 1.12 1.01 0.00241 0.03527 Normal kat
23 0.0072658 0.0056558 0.0064608 1.12 1.00 0.00242 0.03653 Normal kat
22 0.0072986 0.0056522 0.0064754 1.13 1.00 0.00243 0.03771 Normal kat
21 0.0073227 0.0056409 0.0064818 1.13 1.00 0.00244 0.03881 Normal kat
20 0.0073382 0.0056222 0.0064802 1.13 1.00 0.00245 0.03981 Normal kat
19 0.0073443 0.0055948 0.0064696 1.14 1.00 0.00245 0.04070 Normal kat
18 0.0073388 0.0055577 0.0064482 1.14 1.00 0.00245 0.04146 Normal kat
17 0.0073163 0.0055066 0.0064114 1.14 0.99 0.00244 0.04206 Normal kat
16 0.0072656 0.0054338 0.0063497 1.14 0.99 0.00242 0.04244 Normal kat
15 0.0071642 0.0053310 0.0062476 1.15 0.98 0.00239 0.04253 Normal kat
14 0.0071336 0.0052755 0.0062046 1.15 0.99 0.00238 0.04296 Normal kat
13 0.0071054 0.0052193 0.0061624 1.15 0.99 0.00237 0.04337 Normal kat
12 0.0070739 0.0051589 0.0061164 1.16 0.99 0.00236 0.04372 Normal kat
11 0.0070355 0.0050918 0.0060637 1.16 0.99 0.00235 0.04399 Normal kat
10 0.0069869 0.0050159 0.0060014 1.16 0.99 0.00233 0.04415 Normal kat

9 0.0069241 0.0049283 0.0059262 1.17 0.99 0.00231 0.04418 Normal kat
8 0.0068403 0.0048246 0.0058325 1.17 0.98 0.00228 0.04403 Normal kat
7 0.0067235 0.0046964 0.0057100 1.18 0.98 0.00224 0.04362 Normal kat
6 0.0065514 0.0045290 0.0055402 1.18 0.97 0.00218 0.04280 Normal kat
5 0.0062835 0.0042958 0.0052896 1.19 0.95 0.00209 0.04134 Normal kat
4 0.0058459 0.0039491 0.0048975 1.19 0.93 0.00195 0.03875 Normal kat
3 0.0051041 0.0034038 0.0042539 1.20 0.87 0.00170 0.03415 Normal kat
2 0.0038111 0.0025064 0.0031587 1.21 0.74 0.00127 0.02580 Normal kat
1 0.0016318 0.0010576 0.0013447 1.21 0.43 0.00054 0.01121 Normal kat

TDY 6.3.2.1 Al burulma diizensizligi:

1.2< nbi=1.214 <2 , dinamik analizle c¢Oziilmiistiir V

TDY 6.3.2.1 B2 diizensizligi salanmaktadir. V

TDY 6.20 kosulu sadlanmaktadir. .0024 < .0025 V

TDY 6.21 kosulu saglanmaktadir. max 6i=.044 < 0.12 V
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Bl-Diisey dogrultudaki diizensizliklerinin kontroli

TDY97 A4 diizensizligi

A4 diizensizligi bulunmus ve A4 diizensizligi olan kolonlarda B=Bax+0.3Bay diizeltmesi
vapilmistair.

Ornek: $102 kolonu;

Mx=-0.55+0.49+148.75+ 0.3 x 19.24=154.47

My=-3.25+1.39+208.73+ 0.3 x 15.03=211.39
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B blok kolonlu yapi beton/kalip metraji

Beton  Kalip

m3 m?2
Toplam Déseme 2308.0 15802.0
Toplam Kirig 124895 87934

Toplam Kolon 32949 12918.0

Toplam 6852.1 37513.4

B blok kolonlu yap1 donati metraji

Demir No @8 310 @12 old @16 @18 @20 TOPLAM
kg kg kg kg kg kg kg kg

TOPLAM 136714.3 80117.0 82037.4 5810.9 64589.3 172291.2 340585.0 882145.1

B blok kolonlu yapi kesif 6zeti

Poz Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 6852.1 m3 525.224,70
21.011 Betonarme Kalibi 10,00 37513.4 m2 375.134,00
23.001/1 8-12 mm Betonarme Demiri 630,00 298.9 tn 188.307,00
23.002 14-50 mm Betonarme Demiri 655,00 583.3 tn 382.061,50
TOPLAM 1.470.727,20
NAKLIYE % 10 147.072,72
TOPLAM 1.617.799,92
KDV % 18 291.203,91
TOPLAM 1.909.003,91
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5.2.3 C Blok Kolonlu Yap: Statik - Dinamik Hesab1 ve Metraji
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Sekil 5.7 C blok kolonlu yapinin ii¢ boyutlu goriiniim
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STA4-CAD PROGRAMI

COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code:[MT)
PROJE ISMI...............iiuuuuuuuuuuaan...:C Blok-Kolonlu
KAT ADEDT . ittt te e eeeeeeeeeeeaaaaaaaaannnaaaaa: 40
Bir kattaki KOLON SAYIST . nneeaannnnnsnt 18
X yonli aks saylsl....cciiiiieiiiinneeeennnaeaaat 15
Y yonl aks SaylsSl..eeeeeeeeeeeieeeennnnnnneeaas 17
DEPREM KATSAYTIST . vttt tteeeeeeeenennnnnns (Ao).:0.4
YAPT TIPI KATSAYIST.....eeiennn... (R)..:8.0
YAPT ONEM KATSAYIST.eeeennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:30.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:10000.0
BETON YOGUNLUGU. « ot v v et e ieeeeeaeennn (t/m?)..:2.5
GENLESME IST FARKI ... ' vvvurennnnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ....vvveveeennnnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli yilik azaltma dederi.:0.60
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi rilizgar azaltmasi.............:0.25
Kolonun oturdugu kiris tesir c¢arpani.........:1.50
Kiris & Kolon rijitlik bdlgesi opsiyonu......: Yarim Rijit davranis
Kiris ug¢larinda elastik ankastrelik opsiyonu : Elastik ankastre
BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiili Beton dayanim GCelik akma gerilmesi
E G gerilmesi (Genel) (Etriye)
DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK
1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK
1.40 1.60
DEPREM RAPORU
DEPREM STANDARDI TDY97 CODE
Deprem yikli eksantirisitesi 0.050
DIYAFRAM SAYISI 40
Diyafram tanimi : KAT(diyafram no)
Dinamik Analiz min. deprem ylki orani B 1.0
YAPI DAVRANIS KATSAYISI 8.00

DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI (TDY97 SPECTRUM)

T Sa (m/s?)
(s) Ao.I.S(t)
0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800
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MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI
Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7.mod 8.mod 9.mod
w 1.87 1.92 3.24 6.25 6.71 9.64 12.06 13.24 16.37
T 3.3616 3.2651 1.9403 1.0047 0.9359 0.6518 0.5210 0.4744 0.3839
yon X y b X y b X y b
Mxr$ 69.676 0.040 0.506 16.465 0.003 0.168 4.144 0.001 0.080 _= 91.1
Myr$% 0.041 68.658 0.000 0.003 17.796 0.000 0.001 4.496 0.000 _= 91.0
Mbr$% 0.724 0.002 77.881 0.017 0.000 9.570 0.049 0.000 3.427
Mxr=y [ (Y m;.®,)2/Mr]l= %$91.08 > %90.00 Dinamik kiitle orani yeterli. V
Myr=y[ (Y m;.®y:r) 2/Mr]= $91.00 > £90.00 Dinamik kiitle orani yeterli. N
ESDEGER DEPREM HESABI 1. DOGAL TITRESIM PERYODUNUN KONTROLU
Hn=120.00m YAtx= 0.000 >> Ctx= 0.050 YAty= 0.000 >> Cty= 0.050
Tlx=Ctx . Hn** = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s.
Tly=Cty . Hn”* = 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.
KAT KUTLESI ve RIJITLIK MERKEZI (t)
YWt = 10938.930
DEPREM KUVVETI (t)
Deprem tepe yiki Ftx= 72.18 Fty= 72.18 (t)
X YONU Y YONU
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yikl Analiz dep.yon. yikl tipi
Z 216.787 437.557 437.557 227.994 437.557 437.557 GENEL
Vt=W.A(t)/Ra(t)> 0,10. Ao.I.W 437.56 , 437.56 437.56
X Deprem kontrol: 1.00 x 437.557 = 437.557 > 216.787 >>> 437.557
Y Deprem kontrol: 1.00 x 437.557 = 437.557 > 227.994 >>> 437.557
KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU
KOLON TABAN KAPASITE MOMENTLERI TOPLAMI Mrx=7393.6 (tm) Mry=8121.31 (tm)
KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=50714.96 (tm) Mry=52898.06 (tm)
SMc<yMb > Mb=Mc KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=50714.97 (tm) Mry=52898.07 (tm)
X YONU GOCME KAPASITESI Px=437.56 x ( 7393.6 + 50714.97 / 33783.87 = 752.6 (t)
Y YONU GOCME KAPASITEST Py=437.56 x ( 8121.31 + 52898.07 ) / 33582.06 = 795.05 (t)
ZAYIF KAT GOCME KAPASITESI: Px=4929.07 (t), Py=5414.21 (t)
Deprem yapl salinimi: x= 0.00183 vy= 0.00178
Yapida Deprem Perdesi bulunamadi.
DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU
Al,B2 dizensizliklerinin kontrolu
max (di/hi)=0.0035, 0.02/R =.0025
1. kat X dust = -.0012333 + -.0000023 x (3.03 - 10.28=-.0012163 (S117)
1. kat X dalt = -.0012333 + -.0000023 x (16.45 - 10.28)=-.0012477 (S116)
2. kat X dust = -.0040644 + -.0000152 x (3.03 - 10.28) - -.0012163 = -.0027377 (S207)
2. kat X dalt = -.0040644 + -.0000152 x (16.45 - 10.28) - -.0012477 = -.0029106 (S208)
X YONU  (+%5)
Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0047182 0.0049787 0.0048484 1.03 0.00 0.00166 0.01107 Normal kat
39 0.0049131 0.0051818 0.0050475 1.03 1.04 0.00173 0.01256 Normal kat
38 0.0051158 0.0054005 0.0052582 1.03 1.04 0.00180 0.01406 Normal kat
37 0.0053009 0.0056042 0.0054526 1.03 1.04 0.00187 0.01560 Normal kat
36 0.0054618 0.0057836 0.0056227 1.03 1.03 0.00193 0.01718 Normal kat
35 0.0055970 0.0059362 0.0057666 1.03 1.03 0.00198 0.01878 Normal kat
34 0.0057089 0.0060641 0.0058865 1.03 1.02 0.00202 0.02040 Normal kat
33 0.0057996 0.0061706 0.0059851 1.03 1.02 0.00206 0.02201 Normal kat
32 0.0058723 0.0062612 0.0060667 1.03 1.01 0.00209 0.02361 Normal kat
31 0.0059762 0.0063916 0.0061839 1.03 1.02 0.00213 0.02540 Normal kat
30 0.0059348 0.0063805 0.0061576 1.04 1.00 0.00213 0.02669 Normal kat
29 0.0059658 0.0064253 0.0061955 1.04 1.01 0.00214 0.02823 Normal kat
28 0.0059892 0.0064584 0.0062238 1.04 1.00 0.00215 0.02970 Normal kat
27 0.0060036 0.0064802 0.0062419 1.04 1.00 0.00216 0.03110 Normal kat
26 0.0060084 0.0064912 0.0062498 1.04 1.00 0.00216 0.03242 Normal kat
25 0.0060038 0.0064920 0.0062479 1.04 1.00 0.00216 0.03366 Normal kat
24 0.0059903 0.0064831 0.0062367 1.04 1.00 0.00216 0.03482 Normal kat
23 0.0059681 0.0064650 0.0062166 1.04 1.00 0.00216 0.03587 Normal kat
22 0.0059378 0.0064383 0.0061880 1.04 1.00 0.00215 0.03683 Normal kat
21 0.0058995 0.0064035 0.0061515 1.04 0.99 0.00213 0.03767 Normal kat
20 0.0058540 0.0063614 0.0061077 1.04 0.99 0.00212 0.03839 Normal kat
19 0.0058016 0.0063129 0.0060573 1.04 0.99 0.00210 0.03900 Normal kat
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18 0.0057424 0.0062596 0.0060010 1.04 0.99 0.00209 0.03949 Normal kat
17 0.0056772 0.0062050 0.0059411 1.04 0.99 0.00207 0.03988 Normal kat
16 0.0056285 0.0061776 0.0059030 1.05 0.99 0.00206 0.04035 Normal kat
15 0.0054966 0.0060730 0.0057848 1.05 0.98 0.00202 0.04025 Normal kat
14 0.0054289 0.0060167 0.0057228 1.05 0.99 0.00201 0.04047 Normal kat
13 0.0053544 0.0059482 0.0056513 1.05 0.99 0.00198 0.04057 Normal kat
12 0.0052722 0.0058688 0.0055705 1.05 0.99 0.00196 0.04054 Normal kat
11 0.0051817 0.0057789 0.0054803 1.05 0.98 0.00193 0.04039 Normal kat
10 0.0050821 0.0056779 0.0053800 1.06 0.98 0.00189 0.04012 Normal kat
9 0.0049722 0.0055641 0.0052681 1.06 0.98 0.00185 0.03971 Normal kat
8 0.0048499 0.0054338 0.0051418 1.06 0.98 0.00181 0.03914 Normal kat
7 0.0047105 0.0052799 0.0049952 1.06 0.97 0.00176 0.03839 Normal kat
6 0.0045449 0.0050888 0.0048168 1.06 0.96 0.00170 0.03736 Normal kat
5 0.0043337 0.0048345 0.0045841 1.05 0.95 0.00161 0.03590 Normal kat
4 0.0040367 0.0044669 0.0042518 1.05 0.93 0.00149 0.03367 Normal kat
3 0.0035675 0.0038887 0.0037281 1.04 0.88 0.00130 0.02993 Normal kat
2 0.0027377 0.0029106 0.0028242 1.03 0.76 0.00097 0.02306 Normal kat
1 0.0012163 0.0012477 0.0012320 1.01 0.44 0.00042 0.01027 Normal kat
X YONU  (-%5)

Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0047913 0.0048458 0.0048185 1.01 0.00 0.00162 0.01100 Normal kat
39 0.0050307 0.0050029 0.0050168 1.00 1.04 0.00168 0.01248 Normal kat
38 0.0052793 0.0051719 0.0052256 1.01 1.04 0.00176 0.01398 Normal kat
37 0.0055072 0.0053290 0.0054181 1.02 1.04 0.00184 0.01551 Normal kat
36 0.0057058 0.0054665 0.0055862 1.02 1.03 0.00190 0.01707 Normal kat
35 0.0058742 0.0055823 0.0057283 1.03 1.03 0.00196 0.01866 Normal kat
34 0.0060150 0.0056778 0.0058464 1.03 1.02 0.00200 0.02026 Normal kat
33 0.0061311 0.0057556 0.0059433 1.03 1.02 0.00204 0.02186 Normal kat
32 0.0062265 0.0058207 0.0060236 1.03 1.01 0.00208 0.02344 Normal kat
31 0.0062389 0.0058150 0.0060269 1.04 1.00 0.00208 0.02476 Normal kat
30 0.0063176 0.0059066 0.0061121 1.03 1.01 0.00211 0.02649 Normal kat
29 0.0063650 0.0059335 0.0061492 1.04 1.01 0.00212 0.02802 Normal kat
28 0.0064043 0.0059491 0.0061767 1.04 1.00 0.00213 0.02948 Normal kat
27 0.0064339 0.0059541 0.0061940 1.04 1.00 0.00214 0.03086 Normal kat
26 0.0064534 0.0059492 0.0062013 1.04 1.00 0.00215 0.03217 Normal kat
25 0.0064631 0.0059348 0.0061990 1.04 1.00 0.00215 0.03340 Normal kat
24 0.0064632 0.0059112 0.0061872 1.04 1.00 0.00215 0.03454 Normal kat
23 0.0064542 0.0058787 0.0061665 1.05 1.00 0.00215 0.03558 Normal kat
22 0.0064370 0.0058380 0.0061375 1.05 1.00 0.00215 0.03652 Normal kat
21 0.0064120 0.0057894 0.0061007 1.05 0.99 0.00214 0.03736 Normal kat
20 0.0063798 0.0057333 0.0060565 1.05 0.99 0.00213 0.03807 Normal kat
19 0.0063407 0.0056706 0.0060056 1.06 0.99 0.00211 0.03866 Normal kat
18 0.0062954 0.0056025 0.0059489 1.06 0.99 0.00210 0.03914 Normal kat
17 0.0062445 0.0055320 0.0058883 1.06 0.99 0.00208 0.03952 Normal kat
16 0.0061526 0.0054275 0.0057901 1.06 0.98 0.00205 0.03958 Normal kat
15 0.0060845 0.0053781 0.0057313 1.06 0.99 0.00203 0.03988 Normal kat
14 0.0060312 0.0053065 0.0056689 1.06 0.99 0.00201 0.04009 Normal kat
13 0.0059716 0.0052226 0.0055971 1.07 0.99 0.00199 0.04018 Normal kat
12 0.0059045 0.0051278 0.0055161 1.07 0.99 0.00197 0.04014 Normal kat
11 0.0058291 0.0050226 0.0054259 1.07 0.98 0.00194 0.03999 Normal kat
10 0.0057447 0.0049067 0.0053257 1.08 0.98 0.00191 0.03971 Normal kat

9 0.0056498 0.0047787 0.0052142 1.08 0.98 0.00188 0.03930 Normal kat
8 0.0055418 0.0046356 0.0050887 1.09 0.98 0.00185 0.03874 Normal kat
7 0.0054154 0.0044716 0.0049435 1.10 0.97 0.00181 0.03799 Normal kat
6 0.0052596 0.0042759 0.0047677 1.10 0.96 0.00175 0.03698 Normal kat
5 0.0050512 0.0040276 0.0045394 1.11 0.95 0.00168 0.03555 Normal kat
4 0.0047415 0.0036868 0.0042142 1.13 0.93 0.00158 0.03337 Normal kat
3 0.0042252 0.0031773 0.0037013 1.14 0.88 0.00141 0.02971 Normal kat
2 0.0032713 0.0023517 0.0028115 1.16 0.76 0.00109 0.02296 Normal kat
1 0.0014681 0.0009945 0.0012313 1.19 0.44 0.00049 0.01026 Normal kat
Y YONU  (+%5)

Kat AY dsol (m)AY dsag(m) AY ort nbi nki AY/h 61 kat tipi
40 0.0051987 0.0053315 0.0052651 1.01 0.00 0.00178 0.01138 Normal kat
39 0.0053410 0.0055324 0.0054367 1.02 1.03 0.00184 0.01281 Normal kat
38 0.0054907 0.0057431 0.0056169 1.02 1.03 0.00191 0.01428 Normal kat
37 0.0056256 0.0059342 0.0057799 1.03 1.03 0.00198 0.01580 Normal kat
36 0.0057399 0.0060979 0.0059189 1.03 1.02 0.00203 0.01738 Normal kat
35 0.0058323 0.0062329 0.0060326 1.03 1.02 0.00208 0.01900 Normal kat
34 0.0059040 0.0063412 0.0061226 1.04 1.01 0.00211 0.02064 Normal kat
33 0.0059566 0.0064256 0.0061911 1.04 1.01 0.00214 0.02230 Normal kat
32 0.0059922 0.0064896 0.0062409 1.04 1.01 0.00216 0.02394 Normal kat
31 0.0060125 0.0065375 0.0062750 1.04 1.01 0.00218 0.02556 Normal kat
30 0.0059954 0.0065312 0.0062633 1.04 1.00 0.00218 0.02708 Normal kat
29 0.0059955 0.0065507 0.0062731 1.04 1.00 0.00218 0.02867 Normal kat
28 0.0059875 0.0065613 0.0062744 1.05 1.00 0.00219 0.03017 Normal kat
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27 0.0059707 0.0065623 0.0062665 1.05 1.00 0.00219 0.03159 Normal kat
26 0.0059452 0.0065538 0.0062495 1.05 1.00 0.00218 0.03290 Normal kat
25 0.0059112 0.0065366 0.0062239 1.05 1.00 0.00218 0.03411 Normal kat
24 0.0058686 0.0065102 0.0061894 1.05 0.99 0.00217 0.03520 Normal kat
23 0.0058177 0.0064755 0.0061466 1.05 0.99 0.00216 0.03617 Normal kat
22 0.0057586 0.0064324 0.0060955 1.06 0.99 0.00214 0.03701 Normal kat
21 0.0056912 0.0063813 0.0060363 1.06 0.99 0.00213 0.03772 Normal kat
20 0.0056157 0.0063220 0.0059688 1.06 0.99 0.00211 0.03829 Normal kat
19 0.0055317 0.0062545 0.0058931 1.06 0.99 0.00208 0.03872 Normal kat
18 0.0054391 0.0061784 0.0058087 1.06 0.99 0.00206 0.03900 Normal kat
17 0.0053376 0.0060931 0.0057153 1.07 0.98 0.00203 0.03914 Normal kat
16 0.0052262 0.0059971 0.0056116 1.07 0.98 0.00200 0.03913 Normal kat
15 0.0050931 0.0058647 0.0054789 1.07 0.98 0.00195 0.03887 Normal kat
14 0.0049911 0.0057795 0.0053853 1.07 0.98 0.00193 0.03880 Normal kat
13 0.0048806 0.0056874 0.0052840 1.08 0.98 0.00190 0.03859 Normal kat
12 0.0047612 0.0055873 0.0051743 1.08 0.98 0.00186 0.03825 Normal kat
11 0.0046327 0.0054784 0.0050555 1.08 0.98 0.00183 0.03778 Normal kat
10 0.0044941 0.0053596 0.0049268 1.09 0.97 0.00179 0.03717 Normal kat
9 0.0043443 0.0052291 0.0047867 1.09 0.97 0.00174 0.03641 Normal kat
8 0.0041808 0.0050838 0.0046323 1.10 0.97 0.00169 0.03551 Normal kat
7 0.0039996 0.0049181 0.0044588 1.10 0.96 0.00164 0.03442 Normal kat
6 0.0037926 0.0047215 0.0042571 1.11 0.95 0.00157 0.03311 Normal kat
5 0.0035448 0.0044734 0.0040091 1.12 0.94 0.00149 0.03144 Normal kat
4 0.0032259 0.0041323 0.0036791 1.12 0.92 0.00138 0.02915 Normal kat
3 0.0027745 0.0036127 0.0031936 1.13 0.87 0.00120 0.02564 Normal kat
2 0.0020631 0.0027350 0.0023990 1.14 0.75 0.00091 0.01959 Normal kat
1 0.0008873 0.0012000 0.0010437 1.15 0.44 0.00040 0.00870 Normal kat
Y YONU  (-%5)

Kat AY dsol(m)AY dsad(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0053540 0.0051770 0.0052655 1.02 0.00 0.00178 0.01139 Normal kat
39 0.0055648 0.0053098 0.0054373 1.02 1.03 0.00185 0.01281 Normal kat
38 0.0057859 0.0054493 0.0056176 1.03 1.03 0.00193 0.01428 Normal kat
37 0.0059867 0.0055751 0.0057809 1.04 1.03 0.00200 0.01580 Normal kat
36 0.0061589 0.0056813 0.0059201 1.04 1.02 0.00205 0.01738 Normal kat
35 0.0063010 0.0057668 0.0060339 1.04 1.02 0.00210 0.01900 Normal kat
34 0.0064151 0.0058327 0.0061239 1.05 1.01 0.00214 0.02065 Normal kat
33 0.0065045 0.0058808 0.0061926 1.05 1.01 0.00217 0.02230 Normal kat
32 0.0065720 0.0059130 0.0062425 1.05 1.01 0.00219 0.02395 Normal kat
31 0.0066210 0.0059320 0.0062765 1.05 1.01 0.00221 0.02556 Normal kat
30 0.0066138 0.0059160 0.0062649 1.06 1.00 0.00220 0.02709 Normal kat
29 0.0066355 0.0059138 0.0062746 1.06 1.00 0.00221 0.02867 Normal kat
28 0.0066487 0.0059033 0.0062760 1.06 1.00 0.00222 0.03018 Normal kat
27 0.0066523 0.0058839 0.0062681 1.06 1.00 0.00222 0.03160 Normal kat
26 0.0066465 0.0058559 0.0062512 1.06 1.00 0.00222 0.03291 Normal kat
25 0.0066317 0.0058193 0.0062255 1.07 1.00 0.00221 0.03412 Normal kat
24 0.0066080 0.0057742 0.0061911 1.07 0.99 0.00220 0.03521 Normal kat
23 0.0065759 0.0057209 0.0061484 1.07 0.99 0.00219 0.03618 Normal kat
22 0.0065353 0.0056592 0.0060973 1.07 0.99 0.00218 0.03702 Normal kat
21 0.0064869 0.0055893 0.0060381 1.07 0.99 0.00216 0.03773 Normal kat
20 0.0064304 0.0055110 0.0059707 1.08 0.99 0.00214 0.03830 Normal kat
19 0.0063660 0.0054240 0.0058950 1.08 0.99 0.00212 0.03873 Normal kat
18 0.0062937 0.0053279 0.0058108 1.08 0.99 0.00210 0.03901 Normal kat
17 0.0062138 0.0052212 0.0057175 1.09 0.98 0.00207 0.03915 Normal kat
16 0.0061269 0.0051012 0.0056140 1.09 0.98 0.00204 0.03915 Normal kat
15 0.0060015 0.0049616 0.0054816 1.09 0.98 0.00200 0.03889 Normal kat
14 0.0059214 0.0048548 0.0053881 1.10 0.98 0.00197 0.03882 Normal kat
13 0.0058336 0.0047404 0.0052870 1.10 0.98 0.00194 0.03862 Normal kat
12 0.0057374 0.0046174 0.0051774 1.11 0.98 0.00191 0.03828 Normal kat
11 0.0056323 0.0044853 0.0050588 1.11 0.98 0.00188 0.03780 Normal kat
10 0.0055173 0.0043432 0.0049302 1.12 0.97 0.00184 0.03719 Normal kat

9 0.0053905 0.0041898 0.0047902 1.13 0.97 0.00180 0.03644 Normal kat
8 0.0052488 0.0040231 0.0046359 1.13 0.97 0.00175 0.03554 Normal kat
7 0.0050862 0.0038390 0.0044626 1.14 0.96 0.00170 0.03445 Normal kat
6 0.0048916 0.0036303 0.0042609 1.15 0.95 0.00163 0.03314 Normal kat
5 0.0046429 0.0033830 0.0040130 1.16 0.94 0.00155 0.03147 Normal kat
4 0.0042964 0.0030692 0.0036828 1.17 0.92 0.00143 0.02918 Normal kat
3 0.0037619 0.0026317 0.0031968 1.18 0.87 0.00125 0.02566 Normal kat
2 0.0028509 0.0019517 0.0024013 1.19 0.75 0.00095 0.01960 Normal kat
1 0.0012514 0.0008376 0.0010445 1.20 0.43 0.00042 0.00870 Normal kat

TDY 6.3.2.1 Al burulma diizensizligi:

nbi=1.198 <1.2 , dinamik analizle c¢&ziilmiistiir V

TDY 6.3.2.1 B2 diizensizligi saglanmaktadir. V

TDY 6.20 kosulu sadlanmaktadir. .0022 < .0025 V

TDY 6.21 kosulu saglanmaktadir. max 6i=.041 < 0.12 V
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Bl-Diisey dogrultudaki diizensizliklerinin kontroli

TDY97 A4 diizensizligi

A4 diizensizligi bulunmus ve A4 diizensizlidi olan kolonlarda B=Bax+0.3Bay diizeltmesi
vapilmistair.

Ornek: S102 kolonu;

Mx=-0.23+0.47+85.54+ 0.3 x 38.25=97.25

My=-0.67+0.33+145.33+ 0.3 x 70.79=166.23
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C blok kolonlu yap1 beton/kalip metraji

Beton Kalip

m?3 m?2

Toplam Ddseme 913.2 5799.2
Toplam Kiris 608.8  6858.3
Toplam Kolon 2011.5  7966.5

Toplam 3533.1 18031.1

C blok kolonlu yap1 donati metraji

Demir No @8 810 12  @¢ld  ¢l6 318
kg kg kg kg kg kg

0920 TOPLAM

kg

TOPLAM  62123.4 41244.9 33030.9 9920.2 50848.3 35529.1 199043.2 431740.0

C blok kolonlu yapi kesif 6zeti

Poz Birim Fiyat Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 3533.1 m3 272.048,70
21.011 Diiz Yiizeyli Betonarme Kalib1 10,00 18031.1 m? 180.311,00
23.001/1 8-12 mm Betonarme Demiri 630,00 136.4 tn. 85.932,00
23.002 14-50 mm Betonarme Demiri 655,00 295.3 tn. 193.421,50
TOPLAM 731.713,20
NAKLIYE % 10 73.171,32
TOPLAM 804.884,52
KDV % 18 144.879,21
TOPLAM 949.763,73
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5.3  Perdeli Sistem ile Ornek Projenin Statik - Dinamik Hesabi ve Metraji
5.3.1 A Blok Perdeli Yapi Statik - Dinamik Hesab1 ve Metraji

[

{ora

tora

Sekil 5.9 A blok perdeli yapinin ii¢ boyutlu goriiniim



78

STA4-CAD
STructural Analysis FOR Computer Aided Design
VERSION 11.0
Copyright (C) 2003

SERDAR AMASRALI
STA MUH. MUS. LTD. STI.

STA4 programi, ¢ok katli betonarme yapilarin 3 boyutlu analizini ve entegre olarak
¢izimlerini yapan entegre paket programdir. Yapinin timl i¢in global stifnes matrisi bir defada
kurulur ve bloklama teknigi ile deplasmanlar bulunur. Kat diizlemindeki plaklarin yatay diizlemde
sonsuz rijitligini dikkate alarak, kat diizlemindeki dx,dy,gz deplasmanlari ig¢in her katta 3
bilinmeyen, eleman ug¢larinda dx, dy, gz deplasmanlari ig¢in her noktada 3 bilinmeyen kullanarak
bir noktada 6 serbestlikli betonarme yapilara &zglin stiffnes matrisi ile ¢ozllmektedir. Kiris ve
kolon elemanlarinda kayma deformasyonlari ile burulma etkileri dikkate alinmaktadair.

Denklem takimini; ¢Ozlmiinlin hizli olabilmesi ig¢in ug¢ nokta numaralari, program tarafindan nokta
optimizasyonu ile minimum hafizada ¢&zecek sekilde diizenlenir. Yapi+temel birlikte
¢ozlilebilmekte olup, temel stiffnes matrisleri winkler hipotezi ile kurulmaktadir.

Global stiffnes matrisinde dikkate alinan hususlar:
—-Kirislerin kolon ve perdelere ig¢indeki kisimlari, sonsuz rijit alinarak yiik ve rijitlik
matrislerinin dlizenlenmesi.
—-Genis perdelere zayif ydnde saplanan kirislerin, fiktif kolon kontrollu elastik
ankastre olarak ¢ozimi.
—Genis perdelere rijitligi yoniinde saplanan kirislerde, kayma deformasyonlarin dikkate
alinmasi.
—-Altindaki kolon ile statik eksenlerinde kag¢iklik olan kolonlarda, eksenel yiik
eksantirikliginin stiffnes matrisinde dikkate alinmasi.
-Dinamik analizde; CQC(Complete Quadratic Combination) metodu ile %5 sonlim yilizdesine
gbre kuvvetlerin bulunmasi.

STATIK ANALIZ YUK KOMBINASYON NOTASYONLARI :

1. G+G+G+G+G : Genel 0114 yilk

2. Q+0+0+0+0 1. Genel hareketli yik

3. Q+o+Q+0+0Q 2. Hareketli yiik

4. o+Q+o+0+0 3. Hareketli yilik

5. Q+Q+0+Q+Q 4. Hareketli yilik

6. 0+Q+Q+0+Q 5. Hareketli yik

7. Q+o0+Q+0+0 6. Hareketli yik

8. Gz : Yatay zemin itkisi

9. Ex + %5 x ey X yonli deprem + %5 eksantrisite
10. Ex - %5 x ey X yonli deprem - %5 eksantrisite
11. Ey + %5 x ex Y yonli deprem + %5 eksantrisite
12. By - %5 x ex Y yonli deprem - %5 eksantrisite
13. Wx + %5 x ey X yonl rlizgar + %5 eksantrisite
14. Wx - %5 x ey X yonl rlizgar - %5 eksantrisite
15. Wy + %5 x ex Y yonl rlizgar + %5 eksantrisite
16. Wy - %5 x ex Y yonl rlizgar - %5 eksantrisite

Programda kullanilan standartlar

1 - Afet BOlgelerinde Yapilacak Yapilar Hakkinda Yonetmelik (1997)

2 - TS. 498 hareketli ve riizgar yiikii standardi.

3 - TS. 500 betonarme yapilarin hesap standardi.

4 — ACI CODE 318 iki yo6nli kirissiz plaklarin hesabi ve ylik kombinasyonu.
5 — EUROCODE yiik kombinasyonu.

6 — SNIP CODE yiik kombinasyonu.

7 - ACI318-99,UBC97 CODE



DOSEME YUK ANALIZI

MARLEY KAP. OD

Kaplama (MARLEY )
Kaplama harci

Tesviye betonu

Siva
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.003 m
.020 m
.030 m

m

L) =

FAYANS KAP. OD

Kaplama (FAYANS )
Kaplama harci

Tesviye betonu

Siva

.010 m
.020 m
.030 m

m

) =

KARO KAP. ODA

Kaplama (KARO MOZAIK )
Kaplama harci

Tesviye betonu

Siva

.020
.020
.040

) =

DUSUK DOSEME

Kaplama (FAYANS )
Kaplama harci

Tesviye betonu

Siva

Dolgu

m
m
.050 m
m
m

.010

) =

CATI DOSEMESTI

Kaplama (IZOLASYON )
Tesviye betonu

Siva

L) =

MERDIVEN

Kaplama (MERMER )
Kaplama harci

Tesviye betonu

Siva

.200
.200
.000
.200

t/m3
t/m3
t/m3
t/m3

.020
.020
.030

) =

(Dbseme zatileri, doseme yiik hesabinda ilave

KirRis YUK ANALIzZI
19 cm tugla

Duvar yikl (19 DELIKLI TUG)

13 cm tugla

Duvar yiikii (13 CM TUGLA
9 cm tugla

Duvar yiikii (9 CM TUGLA
19 cm tug. pen

Duvar yiikii (19 CM TUGLA
Pencere

)

)

.320

.250

.200

t/m?
t/m?

t/m?

) =

13 cm tug. pen
Duvar yiikii (13 CM TUGLA
Pencere

) =

9 cm tug. pen.
Duvar yiikii (9 CM TUGLA
Pencere

) =

19 cm ytong

Duvar yikli (19 CM YTONG
13 cm ytong

Duvar yikli (13 CM YTONG
9 cm ytong

Duvar yikl (9 CM YTONG
19 cm ytg. pen.

Duvar yikli (19 CM YTONG
Pencere

.260

.200

.170

t/m?
t/m?

t/m?

) =

.000
.044
.060
.044
.148

o O o o

o

.022
.044
.060
.044
.170

o O o o

o

.044
.044
.080
.044
.212

o O O o

o

.022
.066
.100
.044
.300
.532

o O O O o

o

.005
.100
.044
.149

o O O

o

.044
.044
.060
.044
.192

o O O o

o

.320
.085
.405

.250
.085
.335

.200
.085
.285

.260
.085
.345
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13 cm ytg. pen.
Duvar yikli (13 CM YTONG ) 0.200 t/m2 x 1.000

Pencere

) =

9 cm ytg. pen.

0.050 t/m? x 1.700

Duvar yikl (9 CM YTONG ) 0.170 t/m2 x 1.000

Pencere

) =

(Kiris zati,

0.050 t/m? x 1.700

Kiris yilik hesabinda ilave edilecek)

.200
.085
.285

.170
.085
.255
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GENEL BETONARME CIZIM OPSIYONLARI

Maximum demir boyU. . ...ttt cm.= 1200
Minimum demir bindirme boyu orani................... = g x 50
005 o LR 7 B = Lnetl /2
7y Y- = Lnetl /5
005 o LR 7 1 cm.= 30
AN . LU vttt ettt i et ettt ee e ee et eeetneene e =d /2
o N 1 = Lnet2 /4
Pilye kayma donatisi katilim oranil.................. =0
Genel KancCa DOYVU ittt ittt e eet it eeaeeeeenneeenn =g x 10
Kiris donatisinin, kolon ig¢indeki aderans boyu...... =g x 50
Kirislerde sik etriye opsiyonu..........c..ociueeinon.. = zorunlu
Kirislerde Pilye OPSIiyONU. ...iiiiiiettnnnneeennnnnns = pilyeli
Minimum pilye agiklik Oranl.......o.eeeieeenenenenens = Lnet/2
Tek donatilarda, pilye ve diiz donati tercihi........ = diiz
KIRIS BETONARME OPSIYONLARI
PaSPaAY Lt ittt it e e e et et cm.= 4
Min. boyuna kesit pursantaji ............ .. .. = .008
Min. g¢ekme bdlgesi TS500-2000 'e gdre ............. = 0.0028
As min= 0.8 x fctd / fyd alinacaktir.
Minimum diiz ve pilye donatili gapil ........oeueueeenn. .= 12
Minimum montaj donati gapil .......iiiiiiiiiiiin, .= 12
Minimum gévde donati gapl ......iiiiiiiiiiiiiann .= 12
Minimum etriye donatil GCapl ... e it ennnnennnn g.= 8
D I T Yo T °.= 45
Minimum govde demirsiz kiris ylksekligi.......... cm.= 59
Minimum dliz ve montaj demir aralidi ............. cm.= 20
Kayma donatisi beton katilim orani.................. = .8
Stireklilik icin max. kolon genisligi............. cm.= 200
Minimum montaj donati orani ............. (% maxAs).= .25
Maximum etriye araligl..S. ... iiiininnennennnn. cm.= 20
Minimum etriye araligi..S.....iuiiiiiiiiinnnnn. cm.= 10
Maximum etriye araligi. Sk.(l)........coiiuiinn.n. cm.= 15
Maximum etriye aralidi. SK.(2) ... iiiiiinininenennnn = d/4
Maximum etriye aralidi. SK.(3) ... =g x 8
Maksimum tek etriye genisligi ................... cm.= 40
min. (A1t AS/USL AS) ittt ittt ittt ittt = .5
min.dst AS=FCtd/Fyd .. iiuiiitii ittt teteeeeneennnn = Evet
Min LD = i e e e e e e e = g x 50
KOLON-PERDE BETONARME OPSIYONLARTI
KOLON ve PERDELERIN betonarme opsiyonlari
P AT Lt vttt ettt ettt e et e cm.= 4
Min.kolon gekme bOlgesi.... ... = .0025
Min.kolon toplam kesit ...ttt = .01
Kolon eksenel yiik eksantirisite etkisinin alinmasi..= evet
Minimum etriye araligl. ...t tniennennennnn. cm.= 10
Maximum etriye araligi. (1) ....ueiiiiininnennnn. cm.= 20
Maximum etriye araligl (2) ... iii it eeneneennn min.= g x 12
Minimum ¢iroz aralidgil.......oiuiiiiiiinnnennnn min.= g x 25
Minimum donatil Gapl ...ttt Dewiinnnn = 14
Minimum etriye gapl .....uiuiiiiiiiiiinn Dewiinnnn =8
Perde/Kolon oranl (D/B) .« nenenenenennnn =17
Perde uzun etriyelerinde gonye........ououeeeeeenennnn. = GOnyeli
Nerviirlil etriye kanca acisil.............. (90@,135@)= 135
min.Her yuksekligl ...t e e < Dx 2
max.Her yuksekligl ...t e e >= D x 1
max.Her yuksekligl ...ttt ittt >= Hw/6
Min.baslik bOlgesi.(HCr) ¢ vt ittt ittt iiteeaenennnn = .002
Min.baslik bOlgesi... ...ttt = .001
Min.govde BOlgesi... vttt it = .0025
Min.baslik BOLlgeSi. .. e ettt ettt eneneeeeeenneeens Lu= 20 cm
Min.baslik bOlgesi.(HCr) ¢ v vt i iii it ietiieennennnn Lu=B x 2
Min.baslik bolgesi.(HCr) « v vt ittt Lu=D x .2
Min.baslik bOlgesi.... ..o, Lu=B x 1
Min.baslik BOLlgeSi. . e e ettt e ettt eeeeeeeeennenens Lu=D x .1
Baslik bdlgesi min. donati ¢apl .....eeiueernnnn. @..= 14
Govde Dbdlgesi min. donatil ¢apil ..........c.0n. g..= 12
Perdelerde tasarim edilme momenti................... = Evet
TEMEL BETONARME OPSIYONLARI
= 1) T Y cm.= 7
Min. ¢ekme bdlgesi TS500-2000 (As min=0,8.fctd/fyd).= 0.0028
Min. toplam kesit ...ttt e e e e = .005
Minimum basing bdlgesi donati orani ................. = .333
e R T B < = 60
Minimum etriye araligl. ...t tnnnnennennenns cm.= 10

Maximum etriye aralifl.......vuiiiiniinnnennenns cm.=



Maximum etriye genisligil........iuiiiiiiinnnnenn. cm.=

Minimum dliz ve montaj demir aralidi .............. cm.
Temelde, Kolon donati filiz boyu.................. cm.

Miit. temel min. etrive Capl......iiiieetenennennnn ..
Miit. temel min. diiz ve pilye CapPl....eeieeennennnn ..
Mit. temel min. montaj Gapl......eviiiiiiinnnan. z. .
Mit. temel min. govde GaPl....ieieiiininnenennns z. .
Temel min. ampPatman CaPl. . ..o e eeeeenennneeeenennens ..

Ampatman kenar yiksekligi.(Ha).......cooiiuiiinonn. cm.=
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STA4-CAD PROGRAMI
COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code: [MT)

PROJE ISMI............. i iiiuiuuuuueuuaeann...:A Blok-Perdeli
KAT ADEDT . ittt te e eeeeeeeeeeeaaaaaaaaannnaaaaa: 40
Bir kattaki KOLON SAYIST . nneeaannnnnsnt 28
X yonl aks saylsl. ...t iinnneeiennnaaar 1
Y yonli aks saylsl....c.ieieeeeieneneeeenanaaaaat 56
DEPREM KATSAYTIST . vttt tteeeeeeeenennnnnns (Ao).:0.4
YAPT TIPI KATSAYIST.....eeiennn... (R)..:7.0
YAPT ONEM KATSAYIST.eeeennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:30.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:10000.0
BETON YOGUNLUGU. « ot v v et e ieeeeeaeennn (t/m?)..:2.5
GENLESME IST FARKI ... 'vvvureennnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ....vvveveeennnnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli ylik azaltma dederi.:1.00
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi rilizgar azaltmasi.............:0.25
Kolonun oturdugu kiris tesir c¢arpani.........:1.50
Kiris & Kolon rijitlik bdlgesi opsiyonu......: Yarim Rijit davranis

Kiris ug¢larinda elastik ankastrelik opsiyonu : Elastik ankastre

BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiili Beton dayanim Celik akma gerilmesi
E G gerilmesi (Genel) (Etriye)

DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK

1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK

1.40 1.60

BETONARME HESAP YUK KOMBINASYONU

Ol yiik Hareketli Zemin Deprem Rizgar
Cg yik Cg Cs + Ce + Cw
1.40 1.60 0.00 0.00 0.00
1.40 1.60 1.60 0.00 0.00
1.40 0.00 0.00 0.00 0.00
1.00 1.00 0.00 1.00 0.00
1.00 1.00 1.00 1.00 0.00
0.90 0.00 0.00 1.00 0.00
1.00 1.30 0.00 0.00 1.30
1.00 1.30 1.00 0.00 1.30
0.90 0.00 0.00 0.00 1.30
0.90 0.00 0.90 0.00 1.30

CODE:TS500T.COD

ZEMIN GERILMEST YUK KOMBINASYONU

01t yiik Hareketli Zemin Deprem Rizgar
Cg yik Cg Cs + Ce + Cw
1.00 0.00 0.00 0.00 0.00
1.00 0.00 1.00 0.00 0.00
0.67 0.00 0.67 0.67 0.00
0.80 0.00 0.80 0.00 0.80




YAPI AKS BILGILERI
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X yonl aks Dbilgileri

no isim Ax Bx
1 4 -0.21 26.91
2 2 -0.07 16.96
3 3 -0.14 21.87
4 1 0.00 13.27
5 0.14 4.68
6 0.07 9.59
7 0.21 -0.36

Y yonl aks Dbilgileri

no isim Ay By
1 0.07 -0.98
2 0.07 1.18
3 0.07 4.59
4 0.07 8.10
5 0.07 11.51
6 0.14 -2.05
7 0.07 18.27
8 0.14 0.12
9 0.14 3.55
10 0.14 7.08
11 0.14 10.52
12 0.24 -4.62
13 0.14 17.33
14 0.11 -1.95
15 0.24 0.96
16 0.25 4.47
17 0.25 7.88
18 0.12 17.34
19 0.26 14.62
20 -0.07 0.88
21 0.21 -1.47
22 0.12 3.63
23 0.12 0.18
24 0.12 7.14
25 0.12 10.56
26 0.32 -4.10
27 -0.07 3.04
28 -0.07 6.44
29 -0.07 9.95
30 -0.07 13.36
31 -0.14 1.68
32 -0.07 20.13
33 -0.14 3.85
34 -0.14 7.28
35 -0.14 10.82
36 -0.14 14.25
37 -0.24 1.68
38 -0.14 21.07
39 -0.11 1.10
40 -0.24 7.40
41 -0.25 11.02
42 -0.25 14.54
43 -0.12 20.49
44 -0.26 21.55
45 0.00 0.00
46 -0.21 4.23
47 -0.12 6.70
48 -0.12 3.27
49 -0.12 10.23
50 -0.12 13.67
51 -0.32 4.28
52 E 0.00 2.15
53 D 0.00 5.55
54 C 0.00 9.05
55 B 0.00 12.45
56 A 0.00 19.20




1. KAT KOLONLARI AKS BILGILERI
Kolon X Y dx dy alt yik

No aksi aksi

101 2 45 0.0 -0.1 0.00
102 3 1 0.0 -0.1 0.00
103 1 6 0.1 -0.1 0.00
104 2 3 0.0 10.0 0.00
105 3 3 0.0 10.0 0.00
106 2 54 0.0 -30.0 0.00
107 3 4 0.0 10.0 0.00
108 1 10 0.1 0.1 0.00
109 2 55 0.0 0.0 0.00
110 3 5 0.0 -10.0 0.00
111 1 11 0.1 -0.1 0.00
112 2 56 0.0 -15.0 0.00
113 3 7 0.0 0.1 0.00
114 1 13 0.1 0.1 0.00
115 6 45 0.0 -0.1 0.00
116 5 20 0.0 -0.1 0.00
117 7 31 -0.1 -0.1 0.00
118 6 28 0.0 10.0 0.00
119 5 28 0.0 10.0 0.00
120 6 54 0.0 -30.0 0.00
121 5 29 0.0 10.0 0.00
122 7 35 -0.1 0.1 0.00
123 6 55 0.0 0.0 0.00
124 5 30 0.0 -10.0 0.00
125 7 36 -0.1 -0.1 0.00
126 6 56 0.0 -15.0 0.00
127 5 32 0.0 0.1 0.00
128 7 38 -0.1 0.1 0.00
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DEPREM RAPORU

DEPREM STANDARDI TDY97 CODE
Deprem yikli eksantirisitesi 0.050
DIYAFRAM SAYISI 40
Diyafram tanimi KAT (diyafram no)
Dinamik Analiz min. deprem yiki orani B : 1.0
YAPI DAVRANIS KATSAYISI : 7.00
DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI (TDY97 SPECTRUM)
T Sa (m/s?)
(s) Ao.I.S(t)
0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800
MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI
Mod 1.mod 2.mod 3.mod 4 .mod 5.mod 6 .mod 7 .mod 8 .mod 9.mod
w 1.71 2.48 3.30 6.01 10.03 11.64 12.31 19.99 22.35
T 3.6718 2.5335 1.9015 1.0455 0.6264 0.5397 0.5103 0.3143 0.2812
yon X v b X v b X X v
1/1x 0.00045 0.00000 -0.00019 0.00205 0.00000 -0.00156 0.00445 0.00834 -0.00001
2/2x 0.00144 0.00000 -0.00059 0.00625 -0.00001 -0.00462 0.01302 0.02332 -0.00002
3/3x 0.00284 0.00000 -0.00110 0.01188 -0.00002 -0.00837 0.02386 0.04084 -0.00003
4/4x 0.00458 0.00000 -0.00168 0.01849 -0.00002 -0.01242 0.03582 0.05826 -0.00005
5/5x 0.00660 0.00000 -0.00232 0.02574 -0.00003 -0.01649 0.04790 0.07341 -0.00006
6/6x 0.00885 -0.00001 -0.00300 0.03335 -0.00004 -0.02039 0.05926 0.08460 -0.00007
7/7x 0.01130 -0.00001 -0.00371 0.04106 -0.00005 -0.02398 0.06920 0.09061 -0.00009
8/8x 0.01392 -0.00001 -0.00446 0.04865 -0.00006 -0.02714 0.07713 0.09076 -0.00010
9/9%x 0.01668 -0.00001 -0.00524 0.05594 -0.00006 -0.02979 0.08258 0.08482 -0.00011
10/10x 0.01955 -0.00001 -0.00604 0.06274 -0.00007 -0.03187 0.08524 0.07310 -0.00012
11/11x 0.02253 -0.00001 -0.00687 0.06891 -0.00008 -0.03333 0.08490 0.05637 -0.00012
12/12x 0.02558 -0.00001 -0.00773 0.07431 -0.00008 -0.03414 0.08150 0.03576 -0.00013
13/13x 0.02870 -0.00002 -0.00860 0.07883 -0.00008 -0.03431 0.07512 0.01275 -0.00013
14/14x 0.03186 -0.00002 -0.00950 0.08237 -0.00009 -0.03385 0.06595 -0.01104 -0.00013
15/15x 0.03506 -0.00002 -0.01041 0.08485 -0.00009 -0.03280 0.05431 -0.03388 -0.00012
16/16x 0.03828 -0.00002 -0.01133 0.08622 -0.00009 -0.03118 0.04063 -0.05413 -0.00011
17/17x 0.04151 -0.00002 -0.01227 0.08643 -0.00009 -0.02908 0.02541 -0.07033 -0.00010
18/18x 0.04474 -0.00003 -0.01321 0.08546 -0.00009 -0.02655 0.00923 -0.08132 -0.00008
19/19x 0.04796 -0.00003 -0.01416 0.08332 -0.00008 -0.02368 -0.00729 -0.08630 -0.00005
20/20x 0.05115 -0.00003 -0.01511 0.08002 -0.00008 -0.02055 -0.02354 -0.08494 -0.00002
21/21x 0.05432 -0.00003 -0.01606 0.07558 -0.00007 -0.01724 -0.03886 -0.07737 0.00001
22/22x 0.05745 -0.00003 -0.01702 0.07006 -0.00007 -0.01384 -0.05267 -0.06416 0.00005
23/23x 0.06053 -0.00004 -0.01797 0.06352 -0.00006 -0.01042 -0.06443 -0.04630 0.00008
24/24x 0.06356 -0.00004 -0.01891 0.05604 -0.00005 -0.00706 -0.07366 -0.02515 0.00011
25/25%x 0.06653 -0.00004 -0.01984 0.04771 -0.00004 -0.00383 -0.08000 -0.00229 0.00014
26/26x 0.06944 -0.00004 -0.02077 0.03862 -0.00004 -0.00077 -0.08316 0.02059 0.00017
27/27x 0.07229 -0.00004 -0.02169 0.02889 -0.00003 0.00206 -0.08300 0.04175 0.00018
28/28x 0.07505 -0.00005 -0.02259 0.01864 -0.00002 0.00464 -0.07948 0.05961 0.00019
29/29%x 0.07775 -0.00005 -0.02347 0.00798 -0.00001 0.00694 -0.07270 0.07281 0.00019
30/30x 0.08036 -0.00005 -0.02434 -0.00296 0.00001 0.00896 -0.06286 0.08033 0.00017
31/31x 0.08289 -0.00005 -0.02520 -0.01406 0.00002 0.01070 -0.05027 0.08155 0.00015
32/32x 0.08533 -0.00005 -0.02603 -0.02521 0.00003 0.01218 -0.03534 0.07631 0.00012
33/33x 0.08769 -0.00006 -0.02684 -0.03628 0.00004 0.01341 -0.01854 0.06487 0.00008
34/34x 0.08997 -0.00006 -0.02764 -0.04719 0.00005 0.01443 -0.00040 0.04794 0.00003
35/35x 0.09217 -0.00006 -0.02841 -0.05782 0.00006 0.01526 0.01855 0.02657 -0.00002
36/36x 0.09430 -0.00006 -0.02916 -0.06813 0.00007 0.01592 0.03776 0.00206 -0.00007
37/37x%x 0.09635 -0.00006 -0.02988 -0.07804 0.00008 0.01646 0.05675 -0.02416 -0.00012
38/38x 0.09834 -0.00006 -0.03059 -0.08755 0.00009 0.01689 0.07512 -0.05070 -0.00017
39/39x 0.10027 -0.00006 -0.03127 -0.09667 0.00009 0.01725 0.09262 -0.07642 -0.00021
40/40x 0.10216 -0.00007 -0.03194 -0.10542 0.00010 0.01758 0.10910 -0.10048 -0.00025
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1/1y

2/2y

3/3y

4/4y

5/5y

6/6y

7/7y

8/8y

9/9y
10/10y
11/11y
12/12y
13/13y
14/14y
15/15y
16/16y
17/17y
18/18y
19/19y
20/20y
21/21y
22/22y
23/23y
24/24y
25/25y
26/26y
27/27y
28/28y
29/29y
30/30y
31/31ly
32/32y
33/33y
34/34y
35/35y
36/36y
37/37y
38/38y
39/39y
40/40y

1/1b

2/2b

3/3b

4/4b

5/5b

6/6b

7/Tb

8/8b

9/9b
10/10b
11/11b
12/12b
13/13b
14/14b
15/15b
16/16b
17/17b
18/18b
19/19b
20/20b
21/21b
22/22b
23/23b
24/24b
25/25b
26/26b
27/27b
28/28b
29/29b
30/30b
31/31b
32/32b
33/33b
34/34b
35/35b
36/36b
37/37b
38/38b
39/39b

O OO OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOOOoOo

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00002
.00002
.00002
.00002
.00002
.00002
.00002
.00002
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00004
.00004
.00004
.00001
.00004
.00008
.00013
.00018
.00025
.00032
.00040
.00048
.00057
.00066
.00075
.00084
.00094
.00103
.00113
.00122
.00132
.00142
.00151
.00160
.00170
.00179
.00187
.00196
.00204
.00213
.00221
.00228
.00236
.00243
.00250
.00257
.00263
.00269
.00275
.00281
.00286
.00292
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.00031
.00103
.00210
.00348
.00513
.00703
.00915
.01147
.01396
.01661
.01940
.02231
.02534
.02847
.03167
.03496
.03830
.04169
.04513
.04860
.05209
.05559
.05911
.06262
.06612
.06961
.07308
.07652
.07993
.08331
.08665
.08994
.09320
.09640
.09957
.10268
.10576
.10880
.11182
.11480
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00001

O OO OO OO OO OODODODODODODODODODODODODODODODODODODODODOOOOOO oo

.00000
.00000
.00000
.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00002
.00002
.00002
.00002
.00003
.00003
.00003
.00004
.00004
.00004
.00005
.00005
.00005
.00006
.00006
.00006
.00007
.00007
.00007
.00008
.00008
.00009
.00009
.00009
.00010
.00010
.00011
.00011
.00011
.00004
.00014
.00027
.00043
.00062
.00083
.00107
.00132
.00159
.00187
.00216
.00246
.00276
.00307
.00338
.00370
.00401
.00432
.00464
.00495
.00525
.00556
.00585
.00614
.00643
.00671
.00698
.00724
.00749
.00774
.00797
.00820
.00842
.00863
.00883
.00903
.00922
.00940
.00958

loNeololeoleoNeoleoNoBoloBololNeoNoNoNoBoloBolohoNoloNoNolhohoNeo o Ne

.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00002
.00002
.00002
.00002
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00002
.00002
.00002
.00001
.00001
.00001
.00000
.00000
.00000
.00001
.00001
.00002
.00002
.00002
.00003
.00003
.00003
.00004
.00005
.00016
.00030
.00048
.00069
.00091
.00113
.00135
.00157
.00178
.00196
.00213
.00227
.00238
.00246
.00250
.00251
.00249
.00243
.00233
.00221
.00204
.00185
.00163
.00139
.00112
.00083
.00053
.00021
.00011
.00044
.00077
.00110
.00142
.00174
.00205
.00235
.00264
.00291

[eNeololeoloNeolNeoNeoNeoNoBololloNoNoNoNoBoBoNooNolhoNoNolo ool o)

.00183
.00557
.01075
.01700
.02402
.03154
.03931
.04710
.05472
.06197
.06870
.07475
.07999
.08432
.08764
.08987
.09096
.09087
.08958
.08709
.08340
.07856
.07259
.06558
.05758
.04869
.03900
.02861
.01764
.00619
.00561
.01766
.02984
.04206
.05422
.06624
.07806
.08966
.10101
.11213
.00000
.00000
.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00001
.00001
.00002
.00002
.00002
.00002
.00002
.00002
.00002
.00002
.00002
.00001
.00001
.00001
.00001
.00001
.00001
.00000
.00000
.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00002
.00002
.00002

R s s e e A A A A R |
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.00000
.00001
.00002
.00004
.00005
.00007
.00009
.00010
.00012
.00014
.00015
.00017
.00018
.00019
.00019
.00020
.00020
.00020
.00020
.00019
.00019
.00018
.00016
.00015
.00013
.00011
.00009
.00007
.00004
.00002
.00001
.00004
.00006
.00009
.00012
.00015
.00017
.00020
.00023
.00025
.00018
.00052
.00099
.00154
.00216
.00282
.00349
.00417
.00484
.00548
.00607
.00660
.00707
.00746
.00776
.00796
.00806
.00805
.00793
.00769
.00735
.00689
.00633
.00567
.00491
.00407
.00314
.00216
.00112
.00003
.00108
.00221
.00334
.00447
.00559
.00667
.00773
.00875
.00974

O OO OO ODODOOOOOOooOo

.00000
.00000
.00001
.00001
.00001
.00001
.00002
.00002
.00002
.00002
.00001
.00001
.00001
.00001
.00000
.00000
.00001
.00002
.00002
.00003
.00003
.00004
.00004
.00004
.00004
.00004
.00004
.00003
.00003
.00002
.00002
.00001
.00000
.00001
.00002
.00003
.00004
.00005
.00006
.00006
.00014
.00041
.00077
.00118
.00162
.00205
.00245
.00279
.00307
.00327
.00337
.00338
.00329
.00310
.00283
.00248
.00207
.00161
.00111
.00061
.00011
.00036
.00079
.00117
.00148
.00171
.00186
.00193
.00191
.00181
.00163
.00138
.00108
.00073
.00036
.00004
.00044
.00084
.00123

OO OO OO OooOo

.00000
.00000
.00001
.00001
.00001
.00001
.00001
.00001
.00000
.00000
.00001
.00001
.00002
.00002
.00003
.00003
.00003
.00003
.00003
.00002
.00002
.00001
.00000
.00001
.00002
.00003
.00003
.00004
.00004
.00004
.00004
.00004
.00003
.00002
.00001
.00001
.00002
.00003
.00005
.00006
.00017
.00046
.00080
.00114
.00145
.00168
.00179
.00177
.00162
.00134
.00094
.00047
.00006
.00060
.00110
.00153
.00185
.00203
.00207
.00194
.00167
.00126
.00074
.00015
.00046
.00107
.00161
.00204
.00235
.00248
.00245
.00223
.00183
.00128
.00060
.00017
.00100
.00186
.00271

OO OO OO ODODODOOOOOOOoOoOo

.00448
.01293
.02390
.03629
.04912
.06151
.07268
.08198
.08888
.09297
.09399
.09182
.08647
.07809
.06696
.05349
.03814
.02150
.00419
.01314
.02984
.04526
.05881
.06997
.07830
.08347
.08524
.08351
.07832
.06981
.05823
.04393
.02735
.00899
.01063
.03098
.05158
.07200
.09194
.11118
.00000
.00001
.00001
.00002
.00003
.00003
.00004
.00004
.00004
.00004
.00004
.00004
.00004
.00003
.00003
.00002
.00001
.00001
.00000
.00001
.00002
.00003
.00003
.00004
.00004
.00004
.00004
.00004
.00003
.00003
.00002
.00002
.00001
.00000
.00001
.00002
.00003
.00003
.00004
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40/40b 0.00297 0.00001 0.00975 -0.00319 -0.00002 -0.01069 0.00161 -0.00354 0.00005
Mxr$ 65.253 0.000 6.045 12.577 0.000 1.954 3.830 2.691 0.000
Myr$% 0.000 67.385 0.000 0.000 16.592 0.000 0.000 0.000 5.416
Mbr$% 6.065 0.000 65.308 1.038 0.000 11.264 1.277 0.100 0.000
Mod 10.mod 11.mod 12 .mod 13.mod 14 .mod 15.mod 16 .mod 17.mod 18.mod
w 24.06 29.13 37.80 39.37 39.47 50.57 56.57 57.45 62.56
T 0.2611 0.2157 0.1662 0.1596 0.1592 0.1242 0.1111 0.1094 0.1004
yon b X y X b X y b X
1/1x -0.00139 0.01278 -0.00002 0.01739 -0.00470 0.02332 -0.00011 -0.00415 0.02905
2/2x -0.00416 0.03413 -0.00006 0.04411 -0.01300 0.05635 -0.00033 -0.01186 0.06634
3/3x -0.00720 0.05685 -0.00011 0.06913 -0.02115 0.08251 -0.00053 -0.01871 0.08931
4/4x -0.01011 0.07625 -0.00014 0.08551 -0.02736 0.09230 -0.00065 -0.02280 0.08707
5/5x -0.01270 0.08876 -0.00017 0.08874 -0.03058 0.08151 -0.00067 -0.02335 0.05831
6/6x —-0.01490 0.09213 -0.00019 0.07734 -0.03049 0.05183 -0.00061 -0.02063 0.01148
7/7x -0.01672 0.08548 -0.00020 0.05277 -0.02737 0.01008 -0.00047 -0.01553 -0.03862
8/8x —-0.01818 0.06929 -0.00020 0.01906 -0.02193 -0.03371 -0.00030 -0.00930 -0.07582
9/9%x -0.01930 0.04530 -0.00019 -0.01798 -0.01512 -0.06887 -0.00012 -0.00312 -0.08804
10/10x -0.02009 0.01626 -0.00017 -0.05184 -0.00801 -0.08679 0.00004 0.00217 -0.07130
11/11x -0.02052 -0.01444 -0.00014 -0.07654 -0.00153 -0.08307 0.00018 0.00618 -0.03107
12/12x -0.02057 -0.04318 -0.00010 -0.08767 0.00364 -0.05867 0.00027 0.00898 0.01951
13/13x -0.02019 -0.06656 -0.00006 -0.08321 0.00714 -0.01965 0.00034 0.01089 0.06388
14/14x -0.01930 -0.08179 -0.00001 -0.06390 0.00900 0.02431 0.00039 0.01229 0.08754
15/15x -0.01784 -0.08707 0.00005 -0.03315 0.00957 0.06232 0.00042 0.01337 0.08274
16/16x -0.01575 -0.08181 0.00011 0.00362 0.00937 0.08496 0.00043 0.01400 0.05105
17/17x -0.01301 -0.06665 0.00016 0.03989 0.00902 0.08663 0.00040 0.01377 0.00285
18/18x —-0.00961 -0.04344 0.00021 0.06925 0.00903 0.06693 0.00034 0.01212 -0.04612
19/19x -0.00560 -0.01500 0.00024 0.08647 0.00971 0.03077 0.00023 0.00857 -0.07987
20/20x -0.00109 0.01524 0.00026 0.08852 0.01107 -0.01288 0.00006 0.00301 -0.08742
21/21x 0.00379 0.04363 0.00025 0.07503 0.01282 -0.05318 -0.00014 -0.00416 -0.06639
22/22x 0.00882 0.06674 0.00023 0.04841 0.01445 -0.08015 -0.00036 -0.01199 -0.02378
23/23x 0.01377 0.08181 0.00018 0.01339 0.01529 -0.08711 -0.00055 -0.01910 0.02636
24/24x 0.01838 0.08703 0.00012 -0.02383 0.01468 -0.07238 -0.00069 -0.02402 0.06754
25/25%x 0.02237 0.08179 0.00004 -0.05666 0.01216 -0.03964 -0.00072 -0.02551 0.08624
26/26x 0.02548 0.06677 -0.00004 -0.07931 0.00754 0.00294 -0.00065 -0.02290 0.07635
27/27x 0.02746 0.04381 -0.00012 -0.08784 0.00101 0.04478 -0.00047 -0.01635 0.04119
28/28x 0.02814 0.01573 -0.00019 -0.08084 -0.00681 0.07547 -0.00021 -0.00684 -0.00764
29/29% 0.02739 -0.01402 -0.00025 -0.05967 -0.01502 0.08742 0.00009 0.00397 -0.05402
30/30x 0.02517 -0.04178 -0.00028 -0.02824 -0.02248 0.07771 0.00038 0.01412 -0.08269
31/31x 0.02152 -0.06413 -0.00028 0.00770 -0.02805 0.04883 0.00061 0.02175 -0.08421
32/32x 0.01657 -0.07824 -0.00026 0.04160 -0.03071 0.00807 0.00073 0.02552 -0.05812
33/33x 0.01053 -0.08230 -0.00022 0.06724 -0.02983 -0.03427 0.00073 0.02491 -0.01311
34/34x 0.00369 -0.07563 -0.00015 0.07988 -0.02519 -0.06745 0.00062 0.02027 0.03585
35/35x -0.00364 -0.05877 -0.00007 0.07701 -0.01712 -0.08289 0.00041 0.01271 0.07233
36/36x -0.01111 -0.03342 0.00002 0.05880 -0.00639 -0.07628 0.00015 0.00380 0.08382
37/37x -0.01836 -0.00211 0.00010 0.02797 0.00584 -0.04851 -0.00011 -0.00481 0.06567
38/38x -0.02509 0.03216 0.00018 -0.01088 0.01827 -0.00526 -0.00034 -0.01183 0.02242
39/39%x -0.03112 0.06648 0.00024 -0.05232 0.02976 0.04479 -0.00051 -0.01659 -0.03426
40/40x -0.03643 0.09852 0.00029 -0.09147 0.03966 0.09289 -0.00062 -0.01944 -0.09051
1/1ly -0.00002 0.00000 0.00839 -0.00001 -0.00008 0.00001 0.01343 -0.00038 0.00000
2/2y -0.00006 0.00001 0.02279 -0.00002 -0.00021 0.00002 0.03449 -0.00098 0.00001
3/3y -0.00012 0.00001 0.03999 -0.00004 -0.00037 0.00002 0.05720 -0.00162 0.00001
4/4y -0.00018 0.00002 0.05752 -0.00006 -0.00054 0.00002 0.07705 -0.00218 0.00000
5/5y -0.00025 0.00002 0.07319 -0.00008 -0.00069 0.00002 0.09040 -0.00256 -0.00001
6/6y -0.00031 0.00002 0.08525 -0.00010 -0.00080 0.00002 0.09483 -0.00269 -0.00002
7/7y -0.00037 0.00002 0.09233 -0.00012 -0.00087 0.00001 0.08923 -0.00253 -0.00003
8/8y -0.00042 0.00001 0.09360 -0.00013 -0.00088 -0.00001 0.07388 -0.00210 -0.00004
9/9y -0.00046 0.00001 0.08871 -0.00013 -0.00083 -0.00001 0.05034 -0.00143 -0.00003
10/10y -0.00048 0.00000 0.07783 -0.00012 -0.00073 -0.00002 0.02126 -0.00061 -0.00002
11/11y -0.00049 -0.00001 0.06164 -0.00011 -0.00058 -0.00002 -0.01000 0.00028 -0.00001
12/12y -0.00048 -0.00002 0.04121 -0.00008 -0.00039 -0.00002 -0.03979 0.00112 0.00001
13/13y -0.00045 -0.00002 0.01796 -0.00005 -0.00017 -0.00001 -0.06459 0.00183 0.00003
14/14y -0.00041 -0.00002 -0.00645 -0.00001 0.00006 0.00000 -0.08146 0.00231 0.00004
15/15y -0.00035 -0.00002 -0.03028 0.00004 0.00028 0.00001 -0.08842 0.00251 0.00004
16/16y -0.00028 -0.00002 -0.05182 0.00008 0.00048 0.00001 -0.08464 0.00241 0.00003
17/17y -0.00021 -0.00001 -0.06951 0.00011 0.00065 0.00002 -0.07061 0.00201 0.00002
18/18y -0.00012 -0.00001 -0.08207 0.00013 0.00077 0.00001 -0.04801 0.00137 0.00001
19/19y -0.00003 0.00000 -0.08862 0.00015 0.00083 0.00001 -0.01958 0.00056 -0.00001
20/20y 0.00006 0.00001 -0.08867 0.00015 0.00084 0.00000 0.01126 -0.00031 -0.00002
21/21y 0.00015 0.00002 -0.08224 0.00013 0.00078 -0.00001 0.04081 -0.00115 -0.00002
22/22y 0.00023 0.00002 -0.06982 0.00011 0.00067 -0.00001 0.06550 -0.00186 -0.00002
23/23y 0.00030 0.00003 -0.05233 0.00008 0.00050 -0.00001 0.08238 -0.00234 -0.00002
24/24y 0.00036 0.00003 -0.03108 0.00004 0.00030 -0.00001 0.08943 -0.00255 -0.00001
25/25y 0.00041 0.00002 -0.00765 0.00000 0.00008 0.00000 0.08580 -0.00245 -0.00001
26/26y 0.00044 0.00002 0.01623 -0.00004 -0.00014 0.00001 0.07196 -0.00206 -0.00001
27/27y 0.00045 0.00001 0.03876 -0.00008 -0.00036 0.00002 0.04958 -0.00142 -0.00001
28/28y 0.00044 0.00000 0.05826 -0.00010 -0.00055 0.00002 0.02140 -0.00062 -0.00001
29/29y 0.00042 -0.00001 0.07325 -0.00012 -0.00069 0.00002 -0.00915 0.00025 -0.00001
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30/30y 0.00037 -0.00002 0.08255 -0.00012 -0.00078 0.00001 -0.03834 0.00109 -0.00001
31/31ly 0.00031 -0.00002 0.08540 -0.00012 -0.00082 0.00000 -0.06256 0.00178 0.00000
32/32y 0.00024 -0.00003 0.08147 -0.00010 -0.00078 -0.00001 -0.07878 0.00225 0.00001
33/33y 0.00015 -0.00003 0.07090 -0.00008 -0.00068 -0.00002 -0.08489 0.00242 0.00002
34/34y 0.00005 -0.00003 0.05427 -0.00005 -0.00053 -0.00003 -0.07991 0.00228 0.00003
35/35y -0.00005 -0.00002 0.03253 -0.00002 -0.00032 -0.00003 -0.06411 0.00183 0.00004
36/36y -0.00016 -0.00001 0.00691 0.00001 -0.00007 -0.00002 -0.03893 0.00112 0.00003
37/37y -0.00027 0.00000 -0.02120 0.00004 0.00020 -0.00001 -0.00672 0.00020 0.00002
38/38y -0.00038 0.00001 -0.05037 0.00007 0.00048 0.00000 0.02957 -0.00084 0.00000
39/39y -0.00049 0.00002 -0.07939 0.00010 0.00076 0.00002 0.06698 -0.00191 -0.00003
40/40y -0.00059 0.00004 -0.10727 0.00012 0.00103 0.00004 0.10291 -0.00294 -0.00006
1/1b 0.00049 0.00027 0.00001 0.00049 0.00082 0.00052 0.00004 0.00134 0.00070
2/2b 0.00135 0.00067 0.00002 0.00118 0.00217 0.00116 0.00009 0.00334 0.00149
3/3b 0.00244 0.00111 0.00004 0.00187 0.00375 0.00168 0.00015 0.00546 0.00203
4/4p 0.00364 0.00150 0.00005 0.00242 0.00535 0.00191 0.00021 0.00727 0.00210
5/5p 0.00487 0.00175 0.00007 0.00269 0.00677 0.00177 0.00024 0.00845 0.00168
6/6b 0.00602 0.00183 0.00008 0.00264 0.00786 0.00128 0.00025 0.00878 0.00088
7/70 0.00704 0.00170 0.00008 0.00227 0.00849 0.00055 0.00023 0.00815 -0.00004
8/8pb 0.00785 0.00138 0.00008 0.00165 0.00857 -0.00024 0.00019 0.00661 -0.00081
9/9p 0.00842 0.00089 0.00008 0.00089 0.00808 -0.00090 0.00012 0.00431 -0.00121
10/10b 0.00870 0.00030 0.00007 0.00011 0.00703 -0.00128 0.00004 0.00150 -0.00114
11/11b 0.00869 -0.00032 0.00005 -0.00057 0.00546 -0.00129 -0.00004 -0.00147 -0.00067
12/12b 0.00837 -0.00089 0.00003 -0.00103 0.00350 -0.00093 -0.00012 -0.00425 0.00000
13/13b 0.00774 -0.00135 0.00001 -0.00123 0.00126 -0.00032 -0.00018 -0.00650 0.00061
14/14b 0.00684 -0.00163 -0.00001 -0.00116 -0.00107 0.00037 -0.00022 -0.00794 0.00092
15/15b 0.00570 -0.00169 -0.00003 -0.00087 -0.00332 0.00097 -0.00024 -0.00839 0.00083
16/16b 0.00435 -0.00153 -0.00005 -0.00043 -0.00533 0.00129 -0.00022 -0.00780 0.00035
17/17b 0.00286 -0.00117 -0.00007 0.00002 -0.00693 0.00126 -0.00018 -0.00626 -0.00035
18/18b 0.00127 -0.00063 -0.00007 0.00040 -0.00799 0.00087 -0.00011 -0.00395 -0.00100
19/19b -0.00034 0.00000 -0.00008 0.00061 -0.00844 0.00021 -0.00003 -0.00116 -0.00136
20/20b -0.00193 0.00065 -0.00008 0.00059 -0.00825 -0.00055 0.00005 0.00175 -0.00127
21/21b -0.00342 0.00125 -0.00007 0.00034 -0.00742 -0.00122 0.00013 0.00443 -0.00072
22/22b -0.00476 0.00172 -0.00006 -0.00008 -0.00604 -0.00162 0.00019 0.00657 0.00015
23/23b -0.00590 0.00199 -0.00004 -0.00060 -0.00421 -0.00164 0.00023 0.00791 0.00108
24/24b -0.00679 0.00203 -0.00002 -0.00109 -0.00209 -0.00125 0.00024 0.00831 0.00177
25/25b -0.00741 0.00183 0.00000 -0.00146 0.00016 -0.00055 0.00022 0.00772 0.00199
26/26b -0.00774 0.00141 0.00002 -0.00159 0.00236 0.00032 0.00018 0.00624 0.00165
27/27b -0.00775 0.00081 0.00004 -0.00145 0.00435 0.00115 0.00011 0.00404 0.00083
28/28b -0.00745 0.00011 0.00006 -0.00101 0.00597 0.00174 0.00004 0.00139 -0.00024
29/29b -0.00685 -0.00062 0.00007 -0.00033 0.00712 0.00194 -0.00004 -0.00140 -0.00125
30/30b -0.00596 -0.00128 0.00007 0.00048 0.00770 0.00171 -0.00011 -0.00400 -0.00191
31/31b -0.00483 -0.00181 0.00007 0.00131 0.00769 0.00109 -0.00017 -0.00609 -0.00202
32/32b -0.00347 -0.00213 0.00007 0.00200 0.00709 0.00024 -0.00021 -0.00744 -0.00159
33/33b -0.00195 -0.00220 0.00006 0.00243 0.00594 -0.00065 -0.00022 -0.00785 -0.00074
34/34b -0.00029 -0.00200 0.00004 0.00250 0.00431 -0.00136 -0.00021 -0.00726 0.00024
35/35b 0.00145 -0.00154 0.00002 0.00217 0.00229 -0.00173 -0.00016 -0.00570 0.00106
36/36b 0.00323 -0.00086 0.00000 0.00145 0.00002 -0.00165 -0.00009 -0.00331 0.00146
37/370 0.00501 -0.00001 -0.00002 0.00040 -0.00240 -0.00113 -0.00001 -0.00031 0.00133
38/38b 0.00674 0.00093 -0.00005 -0.00085 -0.00484 -0.00027 0.00009 0.00301 0.00072
39/3%90 0.00841 0.00191 -0.00007 -0.00219 -0.00721 0.00078 0.00018 0.00639 -0.00019
40/40b 0.01000 0.00286 -0.00009 -0.00350 -0.00945 0.00184 0.00027 0.00958 -0.00115
Mxr$ 0.305 1.640 0.000 0.988 0.275 0.785 0.000 0.100 0.578 y= 97.0
Myr$% 0.000 0.000 3.005 0.000 0.000 0.000 1.874 0.002 0.000 = 94.3
Mbr$% 4.973 0.088 0.000 0.218 2.549 0.062 0.001 1.653 0.064

Mxr=)[ () m;.®y.) 2/Mr]= %$97.02 > %$90.00
Myr=y [ (Y mi.®yi ) 2/Mrl= %$94.27 > %90.00
ESDEGER DEPREM HESABI 1. DOGAL TITRESIM PERYODUNUN KONTROLU

Dinamik kiitle orani yeterli. V
Dinamik kiitle orani yeterli. V

Hn=120.00m  YAtx= 0.000 >> Ctx= 0.050 SAty= 0.000 >> Cty= 0.050

Tlx=Ctx . Hn** = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s.

Tly=Cty . Hn”*= 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.

KAT KUTLESI ve RIJITLIK MERKEZI (t)

Kat Wg Wqg Xg Xr Yg Yr YWk

(dyf) (m) (m) (m) (m) (m)
40 120.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
39 117.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
38 114.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
37 111.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
36 108.00 576.36 128.36 13.27 13.28 9.45 15.40 614.867
35 105.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
34 102.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
33 99.00 576.36 128.36 13.27 13.28 9.45 15.40 614.867
32 96.00 576.36 128.36 13.27 13.28 9.45 15.40 614.867
31 93.00 576.36 128.36 13.27 13.28  9.45 15.40 614.867
30 90.00 576.36 128.36 13.27 13.28 9.45 15.40 614.867
29  87.00 576.36 128.36 13.27 13.28 9.45 15.40 614.867
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28 84.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
27 81.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
26 78.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
25 75.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
24 72.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
23 69.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
22 66.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
21 63.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
20 60.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
19 57.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
18 54.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
17 51.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
16 48.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
15 45.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
14 42.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
13 39.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
12 36.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
11 33.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
10 30.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
9 27.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
8 24.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
7 21.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
6 18.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
5 15.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
4 12.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
3 9.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
2 6.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
1 3.00 576.36 128.36 13.27 13.28 9. 15.40 614.867
YWt 24594.662
Wi.Hi
ESDEGER DEPREM FORMULU Fdi= (Vt-Ft)-——————————
YWi.Hi
DEPREM KUVVETI (t)
Deprem tepe yiki Ftx= 162.29 Fty= 162.29
X YONU Y YONT
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yiki Analiz dep.yon. yiki tipi
40 51.696 202.365 101.759 75.834 202.365 102.518 UST KAT
39 39.833 39.071 78.408 60.842 39.071 82.250 NORMAL
38 30.721 38.069 60.471 48.995 38.069 66.235 NORMAL
37 24.273 37.067 47.780 40.342 37.067 54.538 NORMAL
36 19.630 36.066 38.640 33.634 36.066 45.469 NORMAL
35 16.396 35.064 32.274 28.139 35.064 38.040 NORMAL
34 14.366 34.062 28.277 23.561 34.062 31.851 NORMAL
33 13.304 33.060 26.187 19.771 33.060 26.728 NORMAL
32 12.845 32.058 25.283 16.695 32.058 22.569 NORMAL
31 12.556 31.056 24.715 14.269 31.056 19.289 NORMAL
30 12.152 30.055 23.919 12.430 30.055 16.803 NORMAL
29 11.604 29.053 22.842 11.108 29.053 15.017 NORMAL
28 11.015 28.051 21.683 10.230 28.051 13.829 NORMAL
27 10.419 27.049 20.508 9.716 27.049 13.135 NORMAL
26 9.826 26.047 19.341 9.491 26.047 12.831 NORMAL
25 9.270 25.046 18.247 9.489 25.046 12.828 NORMAL
24 8.773 24.044 17.268 9.651 24.044 13.047 NORMAL
23 8.353 23.042 16.441 9.936 23.042 13.432 NORMAL
22 8.016 22.040 15.778 10.312 22.040 13.941 NORMAL
21 7.760 21.038 15.275 10.761 21.038 14.548 NORMAL
20 7.580 20.036 14.920 11.270 20.036 15.236 NORMAL
19 7.479 19.035 14.721 11.832 19.035 15.995 NORMAL
18 7.464 18.033 14.693 12.441 18.033 16.818 NORMAL
17 7.526 17.031 14.815 13.090 17.031 17.696 NORMAL
16 7.637 16.029 15.034 13.769 16.029 18.614 NORMAL
15 7.773 15.027 15.300 14.459 15.027 19.547 NORMAL
14 7.922 14.026 15.594 15.131 14.026 20.455 NORMAL
13 8.095 13.024 15.935 15.744 13.024 21.284 NORMAL
12 8.319 12.022 16.374 16.249 12.022 21.967 NORMAL
11 8.622 11.020 16.971 16.590 11.020 22.428 NORMAL
10 9.020 10.018 17.755 16.709 10.018 22.589 NORMAL
9 9.500 9.016 18.699 16.554 9.016 22.378 NORMAL
8 9.999 8.015 19.681 16.081 8.015 21.739 NORMAL
7 10.402 7.013 20.476 15.263 7.013 20.634 NORMAL
6 10.559 6.011 20.785 14.096 6.011 19.056 NORMAL
5 10.319 5.009 20.312 12.595 5.009 17.026 NORMAL
4 9.572 4.007 18.841 10.803 4.007 14.604 NORMAL
3 8.284 3.005 16.305 8.792 3.005 11.886 NORMAL
2 6.534 2.004 12.862 6.668 2.004 9.015 NORMAL
1 4.379 1.002 8.619 4.380 1.002 5.922 NORMAL
> 499.791 983.787 983.787 727.720 983.787 983.787 GENEL
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Vt=W.A(t)/Ra(t)> 0,10. Ro.I.W 983.79 , 983.79 > 983.79
X Deprem kontrol: 1.00 x 983.787 = 983.787 > 499.791 >>> 983.787
Y Deprem kontrol: 1.00 x 983.787 = 983.787 > 727.720 >>> 983.787
KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU
KOLON TABAN KAPASITE MOMENTLERI TOPLAMI Mrx=31017.15 (tm) Mry=2708.77 (tm)
KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=62522.11 (tm) Mry=42303.31 (tm)
YMc<SMb > Mb=Mc KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=42081.0 (tm) Mry=29204.34 (tm)
X YONU GOCME KAPASITEST Px=983.79 x ( 31017.15 + 42081.0 ) / 76441.19 = 940.76 (t)
Y YONU GOCME KAPASITEST Py=983.79 x ( 2708.77 + 29204.34 ) / 76819.44 = 408.69 (t)
ZAYIF KAT GOCME KAPASITESI: Px=20294.76 (t), Py=5788.0 (t)
X YONU Y YONU
Kat Kolon Kiris Kapasite Kolon Kiris Kapasite
no >Mc (Mci » Mbi) >Mbi Vr >Mc (Mci » Mbi) >Mbi Vr
40 1305.19 595.13 633.44 1408.08 439.14 615.74
39 1372.29 1389.20 588.25 1482.56 998.19 531.83
38 1443.87 2194.41 558.47 1558.10 1561.79 484.93
37 1511.05 3016.27 536.70 1629.83 2147.80 455.94
36 1564.84 3875.44 521.16 1687.96 2746.32 434.22
35 1618.15 4758.05 510.04 1745.55 3354.94 417.61
34 1672.06 5666.49 503.01 1803.06 3989.18 405.36
33 1724.87 6606.65 499.91 1859.80 4649.43 396.03
32 1778.60 7571.16 499.82 1916.79 5316.71 387.92
31 1823.61 8571.02 501.93 1965.38 6007.06 381.23
30 1869.16 9586.74 504.80 2013.80 6715.30 375.96
29 1911.70 10616.17 507.64 2059.45 7444.18 371.97
28 1955.26 11662.30 510.53 2105.42 8187.73 369.07
27 1996.67 12729.65 513.41 2149.72 8939.32 366.93
26 2035.36 13825.71 516.42 2190.47 9704.57 365.66
25 2071.10 14936.50 519.09 2228.23 10490.21 365.44
24 2103.73 16063.80 521.56 2263.10 11289.67 366.00
23 2137.65 17201.23 523.87 2300.53 12093.51 367.19
22 2171.06 18356.38 526.27 2335.33 12905.41 368.92
21 2203.26 19539.38 529.07 2368.55 13739.03 371.52
20 2227.08 20732.80 531.72 2392.64 14578.38 374.39
19 2250.06 21941.66 534.60 2417.19 15424.47 377.75
18 2274.39 23153.89 537.58 2442 .33 16273.20 381.49
17 2297.05 24379.17 540.87 2465.65 17124.02 385.56
16 2317.59 25606.05 544.28 2487.21 17976.19 389.91
15 2335.51 26845.67 548.01 2505.83 18831.50 394.53
14 2348.30 28082.44 551.71 2519.23 19684.50 399.25
13 2360.60 29319.91 555.56 2532.11 20539.14 404.15
12 2371.47 30551.70 559.48 2543.42 21392.79 409.09
11 2371.11 31779.87 563.43 2546.57 22242.58 413.78
10 2379.79 32994.66 567.70 2555.27 23087.49 418.31
9 2382.25 34199.59 572.18 2558.73 23923.60 422.28
8 2378.25 35392.54 576.82 2556.32 24734.19 425.26
7 2376.96 36554.30 581.35 2555.09 25513.00 427.13
6 2368.79 37684.60 585.30 2548.96 26273.17 427.89
5 2359.40 38751.88 587.86 2540.62 26986.11 427.04
4 2347.88 39745.79 588.39 2531.95 27643.21 424.48
3 2326.26 40663.88 586.27 2513.52 28237.29 420.01
2 2292.17 41441.50 580.32 2481.34 28761.05 413.59
1 31017.15 42081.00 940.76 2708.77 29204.33 408.69
(Mci » Mbi) >> JMbi Kiris Plastik Mafsal Kontroli

Riizgdr kuvvetleri

(t)

Kat X-yonli F X-yonl ey Y-yoni F Y-yonl ex

(dyf) m m
40 8.122 13.275 10.514 10.248
39 8.122 13.275 10.514 10.248
38 8.122 13.275 10.514 10.248
37 8.122 13.275 10.514 10.248
36 8.122 13.275 10.514 10.248
35 8.122 13.275 10.514 10.248
34 8.122 13.275 10.514 10.248
33 8.122 13.275 10.514 10.248
32 8.122 13.275 10.514 10.248
31 8.122 13.275 10.514 10.248
30 8.122 13.275 10.514 10.248
29 8.122 13.275 10.514 10.248
28 8.122 13.275 10.514 10.248
27 8.122 13.275 10.514 10.248
26 8.122 13.275 10.514 10.248
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25 8.122 13.275 10.514 10.248
24 8.122 13.275 10.514 10.248
23 8.122 13.275 10.514 10.248
22 8.122 13.275 10.514 10.248
21 8.122 13.275 10.514 10.248
20 8.122 13.275 10.514 10.248
19 8.122 13.275 10.514 10.248
18 8.122 13.275 10.514 10.248
17 8.122 13.275 10.514 10.248
16 8.122 13.275 10.514 10.248
15 8.122 13.275 10.514 10.248
14 8.122 13.275 10.514 10.248
13 8.122 13.275 10.514 10.248
12 8.122 13.275 10.514 10.248
11 8.122 13.275 10.514 10.248
10 8.122 13.275 10.514 10.248
9 8.122 13.275 10.514 10.248
8 8.122 13.275 10.514 10.248
7 8.122 13.275 10.514 10.248
6 5.907 13.275 7.646 10.248
5 5.907 13.275 7.646 10.248
4 5.907 13.275 7.646 10.248
3 5.907 13.275 7.646 10.248
2 3.692 13.275 4.779 10.248
1 3.692 13.275 4.779 10.248
Kat Deprem deplasmanlari
Kat 9. yikleme 10. ylikleme 11. ylkleme 12. ylkleme
(dyf) Ox (m) 0z (rad) 0x (m) 0z (rad) &y (m) 0z (rad) O8y (m) Oz (rad)
40 0.20924340.00112580.1993411-0.000416-0.127789-0.000993-0.1277750.0010115
39 0.20483990.00110240.1951389-0.000407-0.124246-0.000973-0.1242320.0009904
38 0.20031480.00107870.1908208-0.000399-0.120667-0.000951-0.1206540.0009688
37 0.19566780.00105480.1863857-0.000390-0.117052-0.000930-0.1170390.0009467
36 0.19089070.00103030.1818262-0.000380-0.113398-0.000907-0.1133850.0009239
35 0.18598410.00100520.1771432-0.000370-0.109705-0.000884-0.1096920.0009005
34 0.18095060.00097950.1723395-0.000360-0.105974-0.000861-0.1059620.0008764
33 0.17579360.00095300.1674186-0.000350-0.102211-0.000836-0.1021990.0008517
32 0.17051640.00092570.1623840-0.000339-0.098418-0.000812-0.0984060.0008263
31 0.16512270.00089770.1572391-0.000328-0.094601-0.000786-0.0945890.0008004
30 0.15961660.00086900.1519880-0.000317-0.090764-0.000760-0.0907530.0007740
29 0.15400340.00083960.1466357-0.000306-0.086913-0.000734-0.0869020.0007470
28 0.14828910.00080960.1411880-0.000294-0.083052-0.000707-0.0830420.0007195
27 0.14248090.00077900.1356518-0.000283-0.079188-0.000679-0.0791780.0006916
26 0.13658660.00074780.1300345-0.000271-0.075325-0.000652-0.0753150.0006633
25 0.13061480.00071610.1243443-0.000258-0.071468-0.000623-0.0714580.0006347
24 0.12457440.00068390.1185898-0.000246-0.067622-0.000595-0.0676130.0006057
23 0.11847500.00065130.1127800-0.000233-0.063793-0.000566-0.0637840.0005763
22 0.11232640.00061830.1069244-0.000220-0.059985-0.000537-0.0599770.0005467
21 0.10613880.00058500.1010327-0.000208-0.056204-0.000508-0.0561960.0005169
20 0.09992270.00055130.0951150-0.000195-0.052456-0.000478-0.0524480.0004868
19 0.09368930.00051740.0891818-0.000182-0.048746-0.000449-0.0487390.0004566
18 0.08745010.00048310.0832441-0.000169-0.045080-0.000419-0.0450730.0004263
17 0.08121750.00044870.0773137-0.000157-0.041465-0.000389-0.0414590.0003959
16 0.07500450.00041410.0714031-0.000144-0.037909-0.000359-0.0379040.0003656
15 0.06882560.00037930.0655259-0.000132-0.034420-0.000329-0.0344150.0003353
14 0.06269660.00034460.0596970-0.000120-0.031005-0.000300-0.0310000.0003051
13 0.05663490.00030990.0539330-0.000109-0.027676-0.000270-0.0276710.0002752
12 0.05066050.00027540.0482525-0.000098-0.024442-0.000241-0.0244380.0002457
11 0.04479540.00024120.0426765-0.000088-0.021317-0.000213-0.0213130.0002167
10 0.03906520.00020760.0372288-0.000078-0.018314-0.000185-0.0183110.0001883
9 0.03349890.00017480.0319367-0.000069-0.015449-0.000158-0.0154460.0001607
8 0.02813050.00014330.0268319-0.000060-0.012741-0.000132-0.0127380.0001342
7 0.02300020.00011330.0219519-0.000052-0.010210-0.000107-0.0102080.0001090
6 0.01815610.00008560.0173418-0.000044-0.007880-0.000084-0.0078780.0000853
5 0.01365710.00006060.0130569-0.000036-0.005778-0.000062-0.0057770.0000636
4 0.00957720.00003910.0091667-0.000028-0.003935-0.000043-0.0039340.0000441
3 0.00601110.00002180.0057611-0.000019-0.002389-0.000026-0.0023880.0000274
2 0.00308690.00000950.0029628-0.000011-0.001180-0.000013-0.0011800.0000139
1 0.00097690.00000230.0009381-0.000004-0.000361-0.000004-0.0003600.0000045
Deprem yapi salinimi: x= 0.00174 y= 0.00106
DEPREM PERDELERI TABAN MOMENT KONTROLU
Kat deprem momenti (tm)
Kat H (m) Fx Fx . H Fy Fy . H
40 120.00 101.76 12211.03 102.52 12302.15
39 117.00 78.41 9173.75 82.25 9623.27
38 114.00 60.47 6893.69 66.23 7550.74
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37 111.00 47.78 5303.56 54,54 6053.67
36 108.00 38.64 4173.10 45.47 4910.68
35 105.00 32.27 3388.75 38.04 3994.22
34 102.00 28.28 2884.26 31.85 3248.82
33 99.00 26.19 2592.48 26.73 2646.12
32 96.00 25.28 2427.20 22.57 2166.64
31 93.00 24.72 2298.53 19.29 1793.90
30 90.00 23.92 2152.72 16.80 1512.29
29 87.00 22.84 1987.25 15.02 1306.50
28 84.00 21.68 1821.34 13.83 1161.67
27 81.00 20.51 1661.17 13.13 1063.91
26 78.00 19.34 1508.62 12.83 1000.84
25  75.00 18.25 1368.50 12.83 962.07
24 72.00 17.27 1243.32 13.05 939.40
23 69.00 16.44 1134.43 13.43 926.80
22 66.00 15.78 1041.36 13.94 920.09
21 63.00 15.27 962.30 14.55 916.50
20 60.00 14.92 895.20 15.24 914.15
19  57.00 14.72 839.11 16.00 911.73
18 54.00 14.69 793.40 16.82 908.19
17 51.00 14.81 755.55 17.70 902.50
16 48.00 15.03 721.61 18.61 893.48
15  45.00 15.30 688.51 19.55 879.61
14 42.00 15.59 654.95 20.45 859.10
13 39.00 15.93 621.45 21.28 830.07
12 36.00 16.37 589.47 21.97 790.81
11 33.00 16.97 560.03 22.43 740.12
10 30.00 17.76 532.66 22.59 677.67
9 27.00 18.70 504.88 22.38 604.22
8  24.00 19.68 472.35 21.74 521.73
7 21.00 20.48 429.99 20.63 433.32
6 18.00 20.78 374.13 19.06 343.00
5  15.00 20.31 304.67 17.03 255.39
4 12.00 18.84 226.09 14.60 175.24
3 9.00 16.31 146.75 11.89 106.97
2 6.00 12.86 77.17 9.01 54.09
1 3.00 8.62 25.86 5.92 17.76
Mdx— 76441.19 Mdy= 76819.44

Perde taban momenti (tm)
M : Perde ve Panel deprem momenti
YMk : Perdelerde; bagli oldudu kirislerin deprem momentlerinin toplami
Panellerde ise; baslik kolonlarindan olusan deprem momentlerinin toplamidir.

Perde Mx YMxk = Y Mxr My YMyk = >YMyr

P102 2045.94 2224.44 4270.38 25.97 115.10 141.07
P103 2045.90 2224.86 4270.76 4.07 48.27 52.34
P119 1354.74 3805.25 5159.99 13.80 1735.30 1749.11
P121 1354.75 3805.23 5159.98 10.81 1794.40 1805.21
P129 497.79 1351.56 1849.36 3207.35 1135.95 4343.29
P131 246.31 1320.25 1566.56 1506.38 1144.17 2650.55
P132 94.94 1254.24 1349.18 1015.35 885.79 1901.13
P137 17.42 1973.82 1991.24 1162.51 1170.87 2333.38
P138 29.21 2949.36 2978.57 1797.19 1349.84 3147.03
P140 29.20 2949.35 2978.54 1923.83 1330.66 3254.49
P143 17.41 1973.83 1991.24 1265.48 1071.48 2336.97
P147 94.16 1253.82 1347.98 1175.63 1249.26 2424.89
P148 246.27 1320.27 1566.54 1962.70 1471.77 3434.47
P150 497.74 1351.44 1849.18 4155.99 1523.80 5679.79

TOPLAM 8571.78 38329.51 19227.07 35253.74

X yénii Ym =38329.51 / 76441.19 = 0.5
Y yénii Ym =35253.74 / 76819.44 = 0.46

YUKSEK SUNEKLI YAPILARDA; R=7 olmalidir.
NORMAL SUNEKLI KARMA YAPILARDA; R=4+1.5x.46x(6-4)=5.377 olmalidair.

Perde taban kesme kuvveti orani
X yénd Vm =801.61 / 983.79 = 0.81
Y yoni Vm =916.91 / 983.79 0.93

DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU
Al,B2 dizensizliklerinin kontroll

max (di/hi)=0.0035, 0.02/R =.0029

1. kat X dust = -.0009769 + -.0000023 x (.15 - 15.4=-.0009411 (s101)

1. kat X dalt = -.0009769 + -.0000023 x (20.39 - 15.4)=-.0009885 (sS128)

2. kat X dust = -.0030869 + -.0000095 x (.15 - 15.4) - -.0009411 = -.0020013 (S217)
2. kat X dalt = -.0030869 + -.0000095 x (20.39 - 15.4) - -.0009885 = -.0021455 (S203)



X YONU  (+%5)

95

Kat AX diist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0040459 0.0045203 0.0042831 1.06 0.00 0.00151 0.00863 Normal kat
39 0.0041643 0.0046430 0.0044036 1.05 1.03 0.00155 0.01002 Normal kat
38 0.0042812 0.0047665 0.0045239 1.05 1.03 0.00159 0.01156 Normal kat
37 0.0044040 0.0048990 0.0046515 1.05 1.03 0.00163 0.01322 Normal kat
36 0.0045241 0.0050316 0.0047778 1.05 1.03 0.00168 0.01497 Normal kat
35 0.0046404 0.0051619 0.0049012 1.05 1.03 0.00172 0.01677 Normal kat
34 0.0047526 0.0052891 0.0050209 1.05 1.02 0.00176 0.01858 Normal kat
33 0.0048614 0.0054131 0.0051372 1.05 1.02 0.00180 0.02036 Normal kat
32 0.0049666 0.0055332 0.0052499 1.05 1.02 0.00184 0.02206 Normal kat
31 0.0050681 0.0056492 0.0053587 1.05 1.02 0.00188 0.02368 Normal kat
30 0.0051649 0.0057597 0.0054623 1.05 1.02 0.00192 0.02525 Normal kat
29 0.0052562 0.0058640 0.0055601 1.05 1.02 0.00195 0.02678 Normal kat
28 0.0053410 0.0059608 0.0056509 1.05 1.02 0.00199 0.02829 Normal kat
27 0.0054186 0.0060497 0.0057342 1.06 1.01 0.00202 0.02977 Normal kat
26 0.0054883 0.0061298 0.0058090 1.06 1.01 0.00204 0.03122 Normal kat
25 0.0055498 0.0062007 0.0058752 1.06 1.01 0.00207 0.03264 Normal kat
24 0.0056022 0.0062619 0.0059320 1.06 1.01 0.00209 0.03402 Normal kat
23 0.0056453 0.0063130 0.0059792 1.06 1.01 0.00210 0.03535 Normal kat
22 0.0056788 0.0063538 0.0060163 1.06 1.01 0.00212 0.03662 Normal kat
21 0.0057023 0.0063839 0.0060431 1.06 1.00 0.00213 0.03781 Normal kat
20 0.0057152 0.0064027 0.0060590 1.06 1.00 0.00213 0.03892 Normal kat
19 0.0057170 0.0064098 0.0060634 1.06 1.00 0.00214 0.03993 Normal kat
18 0.0057072 0.0064043 0.0060558 1.06 1.00 0.00213 0.04081 Normal kat
17 0.0056849 0.0063855 0.0060352 1.06 1.00 0.00213 0.04156 Normal kat
16 0.0056491 0.0063520 0.0060006 1.06 0.99 0.00212 0.04216 Normal kat
15 0.0055987 0.0063023 0.0059505 1.06 0.99 0.00210 0.04259 Normal kat
14 0.0055322 0.0062346 0.0058834 1.06 0.99 0.00208 0.04283 Normal kat
13 0.0054479 0.0061465 0.0057972 1.06 0.99 0.00205 0.04287 Normal kat
12 0.0053438 0.0060354 0.0056896 1.06 0.98 0.00201 0.04267 Normal kat
11 0.0052177 0.0058977 0.0055577 1.06 0.98 0.00197 0.04222 Normal kat
10 0.0050665 0.0057295 0.0053980 1.06 0.97 0.00191 0.04146 Normal kat

9 0.0048868 0.0055257 0.0052062 1.06 0.96 0.00184 0.04037 Normal kat
8 0.0046736 0.0052795 0.0049766 1.06 0.96 0.00176 0.03889 Normal kat
7 0.0044204 0.0049826 0.0047015 1.06 0.94 0.00166 0.03698 Normal kat
6 0.0041177 0.0046235 0.0043706 1.06 0.93 0.00154 0.03457 Normal kat
5 0.0037521 0.0041870 0.0039696 1.05 0.91 0.00140 0.03159 Normal kat
4 0.0033030 0.0036521 0.0034775 1.05 0.88 0.00122 0.02788 Normal kat
3 0.0027357 0.0029857 0.0028607 1.04 0.82 0.00100 0.02315 Normal kat
2 0.0020013 0.0021455 0.0020734 1.03 0.72 0.00072 0.01700 Normal kat
1 0.0009411 0.0009885 0.0009648 1.02 0.47 0.00033 0.00804 Normal kat
X YONU  (-%5)

Kat AX diist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0043253 0.0041620 0.0042437 1.02 0.00 0.00144 0.00855 Normal kat
39 0.0044493 0.0042752 0.0043623 1.02 1.03 0.00148 0.00992 Normal kat
38 0.0045739 0.0043897 0.0044818 1.02 1.03 0.00152 0.01145 Normal kat
37 0.0047049 0.0045120 0.0046084 1.02 1.03 0.00157 0.01310 Normal kat
36 0.0048336 0.0046338 0.0047337 1.02 1.03 0.00161 0.01483 Normal kat
35 0.0049585 0.0047531 0.0048558 1.02 1.03 0.00165 0.01662 Normal kat
34 0.0050793 0.0048691 0.0049742 1.02 1.02 0.00169 0.01841 Normal kat
33 0.0051965 0.0049817 0.0050891 1.02 1.02 0.00173 0.02017 Normal kat
32 0.0053103 0.0050909 0.0052006 1.02 1.02 0.00177 0.02185 Normal kat
31 0.0054202 0.0051959 0.0053080 1.02 1.02 0.00181 0.02346 Normal kat
30 0.0055251 0.0052958 0.0054105 1.02 1.02 0.00184 0.02501 Normal kat
29 0.0056243 0.0053900 0.0055072 1.02 1.02 0.00187 0.02653 Normal kat
28 0.0057166 0.0054773 0.0055969 1.02 1.02 0.00191 0.02802 Normal kat
27 0.0058013 0.0055572 0.0056792 1.02 1.01 0.00193 0.02948 Normal kat
26 0.0058775 0.0056290 0.0057533 1.02 1.01 0.00196 0.03092 Normal kat
25 0.0059448 0.0056923 0.0058186 1.02 1.01 0.00198 0.03232 Normal kat
24 0.0060025 0.0057468 0.0058747 1.02 1.01 0.00200 0.03369 Normal kat
23 0.0060502 0.0057920 0.0059211 1.02 1.01 0.00202 0.03500 Normal kat
22 0.0060875 0.0058277 0.0059576 1.02 1.01 0.00203 0.03626 Normal kat
21 0.0061140 0.0058536 0.0059838 1.02 1.00 0.00204 0.03744 Normal kat
20 0.0061289 0.0058693 0.0059991 1.02 1.00 0.00204 0.03854 Normal kat
19 0.0061319 0.0058742 0.0060031 1.02 1.00 0.00204 0.03953 Normal kat
18 0.0061223 0.0058677 0.0059950 1.02 1.00 0.00204 0.04040 Normal kat
17 0.0060990 0.0058490 0.0059740 1.02 1.00 0.00203 0.04114 Normal kat
16 0.0060611 0.0058172 0.0059391 1.02 0.99 0.00202 0.04173 Normal kat
15 0.0060073 0.0057706 0.0058890 1.02 0.99 0.00200 0.04215 Normal kat
14 0.0059359 0.0057078 0.0058219 1.02 0.99 0.00198 0.04238 Normal kat
13 0.0058452 0.0056267 0.0057359 1.02 0.99 0.00195 0.04241 Normal kat
12 0.0057329 0.0055247 0.0056288 1.02 0.98 0.00191 0.04222 Normal kat
11 0.0055967 0.0053990 0.0054979 1.02 0.98 0.00187 0.04176 Normal kat
10 0.0054333 0.0052460 0.0053397 1.02 0.97 0.00181 0.04101 Normal kat

9 0.0052390 0.0050609 0.0051500 1.02 0.96 0.00175 0.03993 Normal kat
8 0.0050085 0.0048380 0.0049232 1.02 0.96 0.00167 0.03847 Normal kat
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7 0.0047347 0.0045694 0.0046520 1.02 0.94 0.00158 0.03659 Normal kat
6 0.0044078 0.0042448 0.0043263 1.02 0.93 0.00147 0.03422 Normal kat
5 0.0040135 0.0038499 0.0039317 1.02 0.91 0.00134 0.03129 Normal kat
4 0.0035301 0.0033649 0.0034475 1.02 0.88 0.00118 0.02764 Normal kat
3 0.0029211 0.0027582 0.0028397 1.03 0.82 0.00097 0.02298 Normal kat
2 0.0021351 0.0019885 0.0020618 1.04 0.73 0.00071 0.01690 Normal kat
1 0.0010075 0.0009154 0.0009615 1.05 0.47 0.00034 0.00801 Normal kat
Y YONU  (+%5)

Kat AY dsol (m)AY dsagd(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0032721 0.0038133 0.0035427 1.08 0.00 0.00127 0.00708 Normal kat
39 0.0033014 0.0038557 0.0035786 1.08 1.01 0.00129 0.00794 Normal kat
38 0.0033302 0.0038992 0.0036147 1.08 1.01 0.00130 0.00885 Normal kat
37 0.0033617 0.0039469 0.0036543 1.08 1.01 0.00132 0.00981 Normal kat
36 0.0033921 0.0039942 0.0036932 1.08 1.01 0.00133 0.01078 Normal kat
35 0.0034204 0.0040393 0.0037299 1.08 1.01 0.00135 0.01179 Normal kat
34 0.0034456 0.0040811 0.0037634 1.08 1.01 0.00136 0.01283 Normal kat
33 0.0034669 0.0041182 0.0037926 1.09 1.01 0.00137 0.01389 Normal kat
32 0.0034840 0.0041502 0.0038171 1.09 1.01 0.00138 0.01497 Normal kat
31 0.0034964 0.0041768 0.0038366 1.09 1.01 0.00139 0.01606 Normal kat
30 0.0035041 0.0041977 0.0038509 1.09 1.00 0.00140 0.01715 Normal kat
29 0.0035071 0.0042131 0.0038601 1.09 1.00 0.00140 0.01821 Normal kat
28 0.0035054 0.0042227 0.0038641 1.09 1.00 0.00141 0.01924 Normal kat
27 0.0034990 0.0042269 0.0038629 1.09 1.00 0.00141 0.02022 Normal kat
26 0.0034879 0.0042255 0.0038567 1.10 1.00 0.00141 0.02113 Normal kat
25 0.0034722 0.0042187 0.0038454 1.10 1.00 0.00141 0.02197 Normal kat
24 0.0034518 0.0042063 0.0038290 1.10 1.00 0.00140 0.02273 Normal kat
23 0.0034266 0.0041883 0.0038075 1.10 0.99 0.00140 0.02339 Normal kat
22 0.0033966 0.0041645 0.0037806 1.10 0.99 0.00139 0.02396 Normal kat
21 0.0033615 0.0041347 0.0037481 1.10 0.99 0.00138 0.02443 Normal kat
20 0.0033212 0.0040985 0.0037098 1.10 0.99 0.00137 0.02479 Normal kat
19 0.0032752 0.0040554 0.0036653 1.11 0.99 0.00135 0.02504 Normal kat
18 0.0032232 0.0040051 0.0036141 1.11 0.99 0.00134 0.02517 Normal kat
17 0.0031648 0.0039466 0.0035557 1.11 0.98 0.00132 0.02518 Normal kat
16 0.0030994 0.0038793 0.0034893 1.11 0.98 0.00129 0.02507 Normal kat
15 0.0030262 0.0038022 0.0034142 1.11 0.98 0.00127 0.02483 Normal kat
14 0.0029445 0.0037141 0.0033293 1.12 0.98 0.00124 0.02446 Normal kat
13 0.0028532 0.0036135 0.0032334 1.12 0.97 0.00120 0.02396 Normal kat
12 0.0027513 0.0034989 0.0031251 1.12 0.97 0.00117 0.02332 Normal kat
11 0.0026372 0.0033683 0.0030027 1.12 0.96 0.00112 0.02254 Normal kat
10 0.0025096 0.0032194 0.0028645 1.12 0.95 0.00107 0.02163 Normal kat

9 0.0023664 0.0030496 0.0027080 1.13 0.95 0.00102 0.02056 Normal kat
8 0.0022057 0.0028559 0.0025308 1.13 0.93 0.00095 0.01933 Normal kat
7 0.0020249 0.0026348 0.0023298 1.13 0.92 0.00088 0.01791 Normal kat
6 0.0018212 0.0023822 0.0021017 1.13 0.90 0.00079 0.01629 Normal kat
5 0.0015912 0.0020932 0.0018422 1.14 0.88 0.00070 0.01442 Normal kat
4 0.0013309 0.0017621 0.0015465 1.14 0.84 0.00059 0.01226 Normal kat
3 0.0010351 0.0013810 0.0012080 1.14 0.78 0.00046 0.00971 Normal kat
2 0.0006980 0.0009414 0.0008197 1.15 0.68 0.00031 0.00670 Normal kat
1 0.0003027 0.0004192 0.0003610 1.16 0.44 0.00014 0.00301 Normal kat
Y YONU (-%5)

Kat AY dsol (m)AY dsagd(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0038189 0.0032669 0.0035429 1.08 0.00 0.00127 0.00708 Normal kat
39 0.0038614 0.0032961 0.0035787 1.08 1.01 0.00129 0.00794 Normal kat
38 0.0039050 0.0033248 0.0036149 1.08 1.01 0.00130 0.00886 Normal kat
37 0.0039528 0.0033561 0.0036544 1.08 1.01 0.00132 0.00981 Normal kat
36 0.0040001 0.0033864 0.0036932 1.08 1.01 0.00133 0.01078 Normal kat
35 0.0040456 0.0034147 0.0037301 1.08 1.01 0.00135 0.01179 Normal kat
34 0.0040873 0.0034398 0.0037635 1.09 1.01 0.00136 0.01283 Normal kat
33 0.0041246 0.0034609 0.0037928 1.09 1.01 0.00137 0.01389 Normal kat
32 0.0041567 0.0034778 0.0038173 1.09 1.01 0.00139 0.01498 Normal kat
31 0.0041834 0.0034902 0.0038368 1.09 1.01 0.00139 0.01607 Normal kat
30 0.0042044 0.0034978 0.0038511 1.09 1.00 0.00140 0.01715 Normal kat
29 0.0042198 0.0035007 0.0038603 1.09 1.00 0.00141 0.01821 Normal kat
28 0.0042296 0.0034989 0.0038642 1.09 1.00 0.00141 0.01924 Normal kat
27 0.0042338 0.0034924 0.0038631 1.10 1.00 0.00141 0.02022 Normal kat
26 0.0042325 0.0034813 0.0038569 1.10 1.00 0.00141 0.02113 Normal kat
25 0.0042257 0.0034655 0.0038456 1.10 1.00 0.00141 0.02197 Normal kat
24 0.0042134 0.0034451 0.0038292 1.10 1.00 0.00140 0.02273 Normal kat
23 0.0041954 0.0034199 0.0038077 1.10 0.99 0.00140 0.02340 Normal kat
22 0.0041716 0.0033898 0.0037807 1.10 0.99 0.00139 0.02396 Normal kat
21 0.0041418 0.0033548 0.0037483 1.10 0.99 0.00138 0.02443 Normal kat
20 0.0041056 0.0033144 0.0037100 1.11 0.99 0.00137 0.02479 Normal kat
19 0.0040626 0.0032684 0.0036655 1.11 0.99 0.00135 0.02504 Normal kat
18 0.0040122 0.0032165 0.0036143 1.11 0.99 0.00134 0.02517 Normal kat
17 0.0039537 0.0031581 0.0035559 1.11 0.98 0.00132 0.02518 Normal kat
16 0.0038863 0.0030927 0.0034895 1.11 0.98 0.00130 0.02507 Normal kat
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15 0.0038091 0.0030196 0.0034144 1.12 0.98 0.00127 0.02483 Normal kat
14 0.0037209 0.0029380 0.0033294 1.12 0.98 0.00124 0.02446 Normal kat
13 0.0036202 0.0028468 0.0032335 1.12 0.97 0.00121 0.02396 Normal kat
12 0.0035054 0.0027450 0.0031252 1.12 0.97 0.00117 0.02332 Normal kat
11 0.0033746 0.0026312 0.0030029 1.12 0.96 0.00112 0.02255 Normal kat
10 0.0032255 0.0025037 0.0028646 1.13 0.95 0.00108 0.02163 Normal kat
9 0.0030555 0.0023608 0.0027081 1.13 0.95 0.00102 0.02056 Normal kat
8 0.0028614 0.0022004 0.0025309 1.13 0.93 0.00095 0.01933 Normal kat
7 0.0026400 0.0020199 0.0023299 1.13 0.92 0.00088 0.01792 Normal kat
6 0.0023869 0.0018167 0.0021018 1.14 0.90 0.00080 0.01629 Normal kat
5 0.0020974 0.0015872 0.0018423 1.14 0.88 0.00070 0.01442 Normal kat
4 0.0017656 0.0013275 0.0015466 1.14 0.84 0.00059 0.01226 Normal kat
3 0.0013838 0.0010324 0.0012081 1.15 0.78 0.00046 0.00971 Normal kat
2 0.0009433 0.0006962 0.0008197 1.15 0.68 0.00031 0.00670 Normal kat
1 0.0004201 0.0003019 0.0003610 1.16 0.44 0.00014 0.00301 Normal kat

TDY 6.3.2.1 Al burulma diizensizligi:

nbi=1.164 <1.2 , dinamik analizle c¢&ziilmiistiir V

TDY 6.3.2.1 B2 diizensizlidi sa§lanmaktadir. V

TDY 6.20 kosulu saglanmaktadir. .0021 < .0029 V

TDY 6.21 kosulu sadlanmaktadir. max 0i=.043 < 0.12
Bl-Diisey dogrultudaki diizensizliklerinin kontroli

Kat Aw Agx Agy YAex YAey ncix nciy ACIKLAMA
40 8.18 5.30 20.17 13.47 28.35 1.00 1.00 iist kat V
39 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
38 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
37 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
36 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
35 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
34 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
33 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
32 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
31 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
30 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
29 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
28 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
27 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
26 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
25 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
24 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
23 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
22 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
21 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
20 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
19 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
18 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
17 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
16 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
15 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
14 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
13 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
12 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
11 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
10 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V

9 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
8 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
7 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
6 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
5 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
4 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
3 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
2 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V
1 8.18 5.30 20.17 13.47 28.35 1.00 1.00 Diizenli V

TDY97 A4 diizensizligi

A4 diizensizligi bulunmus ve A4 diizensizligi olan kolonlarda B=Bax+0.3Bay diizeltmesi
vapilmistair.

Ornek: S$107 kolonu;

Mx=-0.29+0.56+48.38+ 0.3 x 2.51=49.41

My=0.46+0.61+28.67+ 0.3 x 12.03=33.35



A blok perdeli yap1 beton/kalip metraji
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Kat Yer Beton (m?3) | Kalip (m?) | Kat Yer Beton (m?3) | Kalip (m?)
Doseme 46,83 334,48 Doseme 46,83 334,48
| Kirisg 25,31 182,55 ’ Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
3 Kirisg 25,31 182,55 4 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
5 Kirisg 25,31 182,55 6 Kirig 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
7 Kirig 25,31 182,55 3 Kirig 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
9 Kirig 25,31 182,55 10 Kirig 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
1 Kirig 25,31 182,55 12 Kirig 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
13 | Kiris 25,31 182,55 14 | Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
15 Kirig 25,31 182,55 16 Kirig 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
17 Kirig 25,31 182,55 18 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
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Kat Yer Beton (m?) | Kalip (m?) | Kat Yer Beton (m?) | Kalip (m?)
Doseme 46,83 334,48 Doseme 46,83 334,48
19 Kiris 25,31 182,55 20 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
’1 Kiris 25,31 182,55 2 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
3 Kiris 25,31 182,55 2 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
25 Kiris 25,31 182,55 2 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
27 Kiris 25,31 182,55 73 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
29 Kiris 25,31 182,55 30 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
31 Kiris 25,31 182,55 3 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
3 Kiris 25,31 182,55 34 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
35 Kiris 25,31 182,55 36 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
37 Kiris 25,31 182,55 33 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
Doseme 46,83 334,48 Doseme 46,83 334,48
39 Kiris 25,31 182,55 40 Kiris 25,31 182,55
Kolon 95,81 595,74 Kolon 95,81 595,74
Toplam 167,95 1112,77 Toplam 167,95 1112,77
GENEL TOPLAM 6717.8 44510.6




A blok perdeli yap1 donat1 metraji
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Kat 28 010 012 0l4 016 018 920 TOPLAM
no kg kg kg kg kg kg kg kg
1.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
1 kat Kiris 857.3 0.0 6303 522 1027.3  209.2 0.0 2776.2
1.kat Kolon  226.8  744.7 945 12123 0.0 971.6 9184 4168.2
1.kat Toplam1 3329.6 1036.4 7247 12644 1027.3 1180.8 9184 9481.6
2.kat Doseme  2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
2 kat Kiris 853.0 0.0 670.4  169.3 9355 549.2 00 31774
2.kat Kolon 226.8  390.2 0.0 753.1 00 971.6 9184 3260.0
2.kat Toplam1 33254  681.8 670.4 9223 935.5 1520.8 9184 8974.6
3.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
3.kat Kiris 825.3 0.0 610.6 189.8 11503  797.7 0.0 3573.7
3.kat Kolon 226.8 390.2 0.0 789.8 0.0 971.6 918.4 3296.8
3.kat Toplam1 3297.7  681.8 610.6  979.6 1150.3 1769.3 918.4 9407.7
4 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 5372
4 kat Kiris 821.0 0.0 559.6  258.7 979.0 1328.7 0.0 3946.9
4 kat Kolon 226.8  390.2 0.0 716.3 96.0 971.6 918.4 3319.3
4 kat Toplam1 32934  681.8 559.6  975.0 1075.0 2300.3  918.4 9803.4
5.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 537.2
5.kat Kiris 762.1 40.0 370.3  388.5 1055.0 1616.5 0.0 232.3
5.kat Kolon  226.8 390.2 0.0 6429 1919 971.6 9184 341.7
5.kat Toplam1 32345  721.8 370.3 10314 12469 2588.1 918.4 10111.3
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Kat 08 910 812 814 816 018 20 TOPLAM
no kg kg kg kg kg kg kg kg
6.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
6.kat Kirig 655.5 189.8 347.3 3819 1044.0 19233 0.0 4541.8
6.kat Kolon  226.8 390.2 0.0 606.1 2639 971.6 918.4 3377.0
6.kat Toplam1 3127.9 871.6 347.3 988.0 1307.9 28949 918.4 10456.0
7.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 5372
7 kat Kirig 639.9 214.2 398.6 3213 1148.2 1993.1 0.0 47153
7.kat Kolon  225.3 390.2 0.0 5143 407.8 971.6 9184 3427.6
7.kat Toplam1 3110.8 896.0 398.6  835.6 1556.1 2964.7 918.4 10680.2
8.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
8 kat Kirig 637.1 214.2 404.4 3279 10244 2290.1 0.0 4898.0
8.kat Kolon  225.3 390.2 0.0 5143 407.8 971.6  918.4 3427.6
kat Toplam1 3108.0  896.0 404.4 8422 14322  3261.7 918.4 10862.8
9.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
kat Kirig 612.2 237.5 402.7 250.5 1159.3 2306.2 0.0 968.4
9.kat Kolon  225.3 390.2 0.0 5143 3359 1093.1 918.4 3477.1
9.kat Toplam1 3083.1 919.3 402.7 764.8 14952 3399.2 918.410982.7
10.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
10.kat Kiris 593.0 255.2 402.7 1245 1315.8 2379.5 0.0 5070.9
10.kat Kolon  225.3 390.2 0.0 440.8 431.8 1093.1 918.4 3499.6
10.kat Toplam1 3064.0 937.1 4027  565.3 17477 3472.6 918.411107.7
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Kat 08 910 812 814 816 018 920 TOPLAM
no kg kg kg kg kg kg kg kg
11.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
11.kat Kiris ~ 593.0 255.2 401.1  125.7 1231.0 2518.8 0.0 51249
11.kat Kolon 225.3 390.2 0.0 440.8 371.8 1153.8 918.4 3500.3
11.kat Toplam1 3064.0 937.1 401.1  566.5 1602.8 3672.6 918.4 11162.4
12 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
12 kat Kiris ~ 590.2 255.2 373.6 167.6 1119.8 2655.4 0.0 51619
12.kat Kolon 225.3 390.2 0.0 440.8 3359 11234 1068.3 35839
12.kat Toplami1 3061.1 937.1 373.6 6084 1455.7 3778.8 1068.3 11283.1
13.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
13.kat Kiris ~ 587.4 255.2 373.6 166.4 11257 2687.3 0.0 5195.7
13.kat Kolon 225.3 390.2 0.0 440.8 3359 11234 1068.3 3583.9
13.kat Toplam1 3058.3  937.1 373.6  607.2 1461.6  3810.8 1068.3 11316.8
14 .kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
14 kat Kiris ~ 587.4 215.3 428.5 169.7 1162.2 2663.1 0.0 5226.1
14 kat Kolon 225.3 390.2 0.0 440.8 3359 11234 1068.3 3583.9
14 kat Toplam1 3058.3 897.1 428.5 610.5 1498.1 3786.5 1068.3 11347.3
15.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
15.kat Kiris ~ 587.4 218.6 428.5 216.0 1107.3 2677.9 0.0 52357
15.kat Kolon 225.3 390.2 0.0 4408 2759 1184.1 1068.3 3584.7
15.kat Toplam1 3058.3 900.4 428.5 6569 1383.2 3862.0 1068.3 11357.6
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Kat 08 910 812 814 816 018 920 TOPLAM
no kg kg kg kg kg kg kg kg
16.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
16.kat Kiris 5874 2219 428.5 267.8 10309 26809 0.0  5217.5
16.kat Kolon  225.3 390.2 0.0 440.8 2759 1184.1 1068.3  3584.7
16.kat Toplam1 3058.3 903.8 428.5 708.6 1306.8 3865.0 1068.3 11339.4
17 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
17 kat Kiris ~ 590.2 221.9 4859  195.7 1030.5 2677.8 0.0  5202.1
17 kat Kolon 225.3 390.2 0.0 4408 2759 1184.1 1068.3 3584.7
17 kat Toplam1 3061.1  903.8 4859  636.5 13064 3862.0 1068.3 11324.0
18.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
18 kat Kiris ~ 590.2 221.9 485.9 192.0 1036.4 2656.8 0.0 51832
18.kat Kolon 225.3 390.2 0.0 4776 2279 1184.1 1068.3 35734
18.kat Toplam1 3061.1 903.8 485.9 669.5 1264.3 3840.9 1068.3 11293.8
19.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
19 kat Kiris ~ 594.5 221.9 485.9 188.0 1011.9 2662.3 0.0 5164.6
19.kat Kolon  225.3 390.2 0.0 5143 179.9 1184.1 1068.3 3562.2
19.kat Toplam1 3065.4  903.8 4859 17023 1191.8 3846.5 1068.3 11264.0
20.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
20.kat Kiris ~ 630.0 173.1 485.9 207.9 1012.7  2582.5 0.0 5092.1
20.kat Kolon 225.3 390.2 0.0 5143 239.9 11234 1068.3 3561.4
20.kat Toplam1 3100.9 854.9 4859 7222 1252.6 37059 1068.3 11190.8
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Kat 08 910 812 814 816 018 920 TOPLAM
no kg kg kg kg kg kg kg kg
21.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
21.kat Kiris  635.7 173.1 506.4 1999 983.0 2564.6 0.0 5062.7
21.kat Kolon 225.3 390.2 0.0 5327 239.9 11234 1068.3 3579.8
21.kat Toplam1 3106.6 8549 5064 732.5 12229 3688.0 1068.3 11179.7
22 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
22 kat Kiris ~ 639.2 213.1 4489 2233 088.7  2480.6 0.0 4993.7
22 kat Kolon  225.3 390.2 0.0 5327 239.9 1108.2 1068.3 3564.6
22 kat Toplam1 3110.1 894.9 4489 7559 1228.6 3588.8  1068.3 11095.5
23.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
23 kat Kiris  641.3 213.1 421.6  229.6 991.7 24439 0.0 4941.2
23.kat Kolon 284.4 330.4 0.0 5327 299.9 10323 1068.3 3548.0
23.kat Toplam1 3171.3  835.1 421.6 7623 1291.5 3476.2 1068.3 11026.4
24 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
24 kat Kiris ~ 645.6 213.1 4422  231.6 967.5 24124 0.0 49123
24 kat Kolon 284.4 330.4 0.0 5143 359.9 971.6  1068.3 3528.8
24 kat Toplam1 3175.5  835.1 4422 745.8 13274 3384.0 1068.3 10978.3
25.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
25.kat Kiris ~ 643.5 213.1 4247 2554 1041.2 22493 0.0 4827.1
25.kat Kolon 3434 238.2 0.0 514.3 3599 971.6 1068.3 3495.6
25.kat Toplami 3232.4  742.9 42477  769.7 1401.0 32209 1068.3 10860.0
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Kat 23 910 812 014 816 818 20 TOPLAM
no kg kg kg kg kg kg kg kg
26.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
26.kat Kiris ~ 676.1 166.5 426.1  285.5 1020.5 21965 0.0  4771.2
26.kat Kolon 3434 238.2 0.0 505.1 3599 971.6 1068.3 3486.4
26.kat Toplam1 3265.1 696.3 426.1 790.6 1380.3  3168.1 1068.3 10794.8
27 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
27 kat Kiris  694.6 144.3 429.1 2922 10449 2086.5 0.0 4691.6
27 kat Kolon 343.4 238.2 0.0 4959 3599 971.6 1068.3 34773
27 kat Toplam1 3283.6 674.1 429.1  788.1 1404.8 3058.1 1068.3 10706.1
28.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
28.kat Kiris  721.6 122.1 440.6  329.7 1006.1 2008.5 0.0 4628.6
28.kat Kolon 3434 238.2 0.0 495.9 3599 971.6 1068.3 3477.3
28.kat Toplam1 3310.6 651.9 440.6  825.6 1366.0 2980.1 1068.3 10643.1
29.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
29 kat Kiris ~ 723.7 122.1 4529 3246 1022.3  1912.0 0.0 4557.6
29.kat Kolon 343.4 238.2 0.0 4959 3479  971.6 1068.3 3465.3
29.kat Toplam1 3312.7 651.9 4529  820.5 1370.2 2883.6 1068.3 10560.1
30.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
30.kat Kiris  766.3 63.3 466.6  290.1 10319 18343 0.0 44525
30.kat Kolon 3434 238.2 0.0 495.9 3479  971.6 1068.3 3465.3
30.kat Toplam1 3355.3 593.1 466.6  786.1 1379.8 2805.9 1068.3 10455.0
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Kat 23 910 812 014 816 818 20 TOPLAM
no kg kg kg kg kg kg kg kg
31.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
31.kat Kiris  774.9 63.3 4704  278.6 1054.1 17414 0.0 43827
31.kat Kolon 3434 238.2 0.0 495.9 3359  971.6 1068.3 3453.3
31.kat Toplam1 3363.8  593.1 4704 7745 1390.0 2713.0 1068.3 10373.2
32.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 2537.2
32 kat Kiris  774.9 63.3 4963 2774 1063.0 1634.2 0.0 4309.0
32.kat Kolon 3434 238.2 0.0 495.9 3359 971.6 1068.3 3453.3
32.kat Toplam1 3363.8  593.1 496.3 7733 13989 2605.8 1068.3 10299.5
33.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
33.kat Kiris  784.8 63.3 5724 1954 1063.6 1560.3 0.0 4239.7
33.kat Kolon 3434 238.2 0.0 4959 3239 10323 993.3 3427.0
33.kat Toplam1 3373.8  593.1 5724 6913 1387.4 2592.6 993.3 10204.0
34.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
34 kat Kiris ~ 789.1 63.3 624.6  155.7 1093.5 1421.6 0.0 4147.7
34 kat Kolon 3434  238.2 0.0 495.9 3239 1093.1 918.4 34128
34 kat Toplam1 3378.0  593.1 624.6 651.6 14173 2514.6  918.4 10097.7
35.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
35.kat Kiris ~ 789.1 63.3 615.1 157.7 1058.1 1380.9 0.0 4064.0
35.kat Kolon 3434 238.2 0.0 4959 311.9  1093.1 918.4 3400.8
35.kat Toplam1 3378.0  593.1 615.1 653.6 1370.0 24739 918.4 10002.0




107

Kat 08 910 812 814 816 018 920 TOPLAM
no kg kg kg kg kg kg kg kg

36.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
36.kat Kiris ~ 789.1 63.3 593.6 164.7 1059.5 1321.2 0.0 39913
36.kat Kolon 3434 238.2 0.0 4959 311.9 1093.1 918.4 3400.8
36.kat Toplam1 3378.0 593.1 593.6 660.6 1371.4 24143 9184 99293
37 kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
37 kat Kirig  793.3 63.3 631.1 1548 969.8 1301.1 0.0 39133
37.kat Kolon 3434 238.2 0.0 4959 311.9 1093.1 918.4 3400.8
37.kat Toplam1 3382.3  593.1 631.1 650.7 1281.7 2394.1 9184 9851.3
38.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
38.kat Kiris  818.9 23.3 614.1 192.5 9455 12440 0.0 38383
38.kat Kolon 3434 238.2 0.0 4959 311.9 1093.1 9184 3400.8
38.kat Toplam1 3407.9  553.1 614.1 688.4 1257.3 2337.0 9184 9776.3
39.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
39.kat Kiris  837.4 0.0 601.3 2774 9104 11545 0.0 37809
39.kat Kolon 3434 238.2 0.0 495.9 287.9 971.6 1087.1 3424.0
39.kat Toplam1 3426.3 529.8 601.3 7734 1198.3 2126.1 1087.1 9742.2
40.kat Doseme 2245.6  291.7 0.0 0.0 0.0 0.0 0.0 25372
40.kat Kiris  837.4 0.0 565.6  185.7 995.8 1046.6 0.0 3631.1
40.kat Kolon 343.4 238.2 0.0 495.9 359.9  1093.1 918.4 3448.8
40.kat Toplam1 3426.3  529.8 565.6 681.6 1355.7 2139.7 9184 9617.1

TOPLAM 128822.6 30597.3 19512.4 30433.4

53497.7 119948.3 40127.3 22939.0
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A blok perdeli yap kesif 6zeti

Poz Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 6717.8 m3 517.270,60
21.011 Betonarme Kalib1 10,00 44510.6 m? 445.106,00
23.001/1 8-12 mm Betonarme Demiri 630,00 178.9 tn 112.707,00
23.002 14-50 mm Betonarme Demiri 655,00 244.0 tn 159.820,00
TOPLAM 1.234.903,60
NAKLIYE % 10 123.490,36
TOPLAM 1.358.393,96
KDV % 18 244.510,91

TOPLAM 1.602.904,87
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5.3.2 B Blok Perdeli Yapi Statik - Dinamik Hesab1 ve Metraji

Sekil 5.11 B blok perdeli yapinin ii¢ boyutlu goriiniim
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STA4-CAD PROGRAMI
COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code: [MT)

PROJE ISMI..............0iiuiuuuuueeuueana...:B Blok-Perdeli
KAT ADEDT . ittt et e eeeeeeeeeeeaaaaaaanannnaaaaa: 40
Bir kattaki KOLON SAYIST . nneeaannnnnsnt 24
X yonl aks saylsl. ...t iinnneeiennnaaar 1
Y yonli aks Saylsl. ... eneeeeiennneenenanaaaas 21
DEPREM KATSAYTIST . vttt tteeeeeeeenennnnnns (Ao).:0.4
YAPT TIPI KATSAYIST....'eveuennn... (R)..:7.0
YAPT ONEM KATSAYIST.eeeennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:25.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:10000.0
BETON YOGUNLUGU. « ot v v et e ieeeeeaeennn (t/m?)..:2.5
GENLESME IST FARKI ... 'vvvureennnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ....vvveveeennnnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli yilik azaltma dederi.:0.60
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi rilizgar azaltmasi.............:0.25
Kolonun oturdugu kiris tesir c¢arpani.........:1.50
Kiris & Kolon rijitlik bdlgesi opsiyonu......: Yarim Rijit davranis

Kiris ug¢larinda elastik ankastrelik opsiyonu : Elastik ankastre

BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiili Beton dayanim GCelik akma gerilmesi
E G gerilmesi (Genel) (Etriye)

DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK

1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK

1.40 1.60

DEPREM RAPORU

DEPREM STANDARDI : TDY97 CODE
Deprem yiikli eksantirisitesi : 0.050
DIYAFRAM SAYISI : 40
Diyafram tanimi : KAT(diyafram no)

Dinamik Analiz min. deprem ylki orani B : 0.9

YAPI DAVRANIS KATSAYISI : 7.00

DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI (TDY97 SPECTRUM)

T Sa (m/s?)
(s) Ao.I.S(t)
0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800

MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI
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Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7.mod 8 .mod 9.mod
w 1.70 2.28 3.23 6.32 8.14 11.06 13.49 17.24 22.45
T 3.7027 2.7596 1.9459 0.9949 0.7718 0.5680 0.4659 0.3645 0.2799
yon y X b y X b y X y
Mxr$% 0.000 67.273 2.394 0.000 13.833 0.521 0.000 5.131 0.000
Myr$% 68.415 0.000 0.000 15.742 0.000 0.000 5.136 0.000 2.876
Mbr$% 0.000 2.416 69.025 0.000 0.412 12.270 0.000 0.203 0.000
Mod 10.mod 11.mod 12.mod 13.mod 14.mod 15.mod 16 .mod 17.mod 18.mod
w 22.62 29.09 33.45 37.80 43.53 46.21 56.51 59.99 60.53
T 0.2778 0.2160 0.1878 0.1662 0.1444 0.1360 0.1112 0.1047 0.1038
yon b X y b X y b X vy
Mxr$% 0.161 2.935 0.000 0.062 1.885 0.000 0.030 1.292 0.000 »= 95.5
Myr$% 0.000 0.000 1.835 0.000 0.000 1.274 0.000 0.000 0.936 )= 96.2
Mbr$% 4.923 0.085 0.000 2.839 0.043 0.000 1.850 0.024 0.000
Mxr=y [ (Ym;.®y,) 2/Mr]= %95.52 > %$90.00 Dinamik kiitle orani yeterli. N
Myr=y[(¥m;.dy:r) 2/Mr]= %$96.21 > %90.00 Dinamik kiitle orani yeterli. N
ESDEGER DEPREM HESABI 1. DOGAL TITRESIM PERYODUNUN KONTROLU
Hn=120.00m YAtx= 0.000 >> Ctx= 0.050 SAty= 0.000 >> Cty= 0.050
Tlx=Ctx . Hn”* = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s.
Tly=Cty . Hn** = 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.
KAT KUTLESI ve RIJITLIK MERKEZI (t)
YWt = 24788.052
DEPREM KUVVETI (t)
Deprem tepe yiki Ftx= 163.57 Fty= 163.57 (t)
X YONU Y YONU
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yikl Analiz dep.yon. yikl tipi
” 642.129 991.522 892.370 543.202 991.522 892.370 GENEL
Vt=W.A(t)/Ra(t)> 0,10. Ao.I.W 991.52 , 991.52 > 991.52
X Deprem kontrol: 0.90 x 991.522 = 892.370 > 642.129 >>> 892.370
Y Deprem kontrol: 0.90 x 991.522 = 892.370 > 543.202 >>> 892.370
KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU
KOLON TABAN KAPASITE MOMENTLERI TOPLAMI Mrx=25729.37 (tm) Mry=26700.88 (tm)
KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=56540.35 (tm) Mry=60270.17 (tm)
SMc<yMb > Mb=Mc KIRIS KAPASITE MOMENTLERI TOPLAMI Mrx=48087.45 (tm) Mry=47165.93 (tm)
X YONU GOCME KAPASITEST Px=892.37 x ( 25729.37 + 48087.45 ) / 70425.77 = 935.34 (t)
Y YONU GOCME KAPASITESI Py=892.37 x ( 26700.88 + 47165.93 ) / 69491.91 = 948.55 (t)
ZAYIF KAT GOCME KAPASITESI: Px=20074.35 (t), Py=20641.22 (t)
Deprem yapil salinimi: x= 0.00107 vy= 0.00203
DEPREM PERDELERI TABAN MOMENT KONTROLU
Kat deprem momenti (tm)
Kat H (m) Fx Fx H Fy Fy H
Mdx= 70425.77 Mdy= 69491.91

Perde taban momenti (tm)

M Perde ve Panel deprem momenti
»Mk Perdelerde; bagli oldudu kirislerin deprem momentlerinin toplami
Panellerde ise; baslik kolonlarindan olusan deprem momentlerinin toplamidir.
Perde Mx YMxk = YyMxr My YMyk = YMyr
TOPLAM 16386.43 30027.04 14564.06 28480.43
X yénl Ym =30027.04 / 70425.77 = 0.43
Y yénli Ym =28480.43 / 69491.91 = 0.41

YUKSEK SUNEKLI YAPILARDA; R=7 olmalidir.
NORMAL SUNEKLI KARMA YAPILARDA; R=4+1.5x.

Perde taban kesme kuvveti orani
X yoénli Vm =768.44 / 892.37 0.86

41x(6-4)=5.23 olmalidir.




Y yoniu

Vm =700.03 / 892.37

= 0.78
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DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU
Al,B2

1. kat X dust =
1. kat X dalt =

0.02/R
-.000484 + -.000001 x
.000484 + -.000001 x

diizensizliklerinin kontrolu
max (di/hi)=0.0035,

.0029

(2.3 - 10.8=-.0004752 (s101)
(21.5 - 10.8)=-.000495 (s124)

2. kat X dust = -.0015377 + -.0000036 x (2.3 - 10.8) - -.0004752 = -.0010317 (S215)
2. kat X dalt = -.0015377 + -.0000036 x (21.5 - 10.8) - —-.000495 = -.0010813 (S203)
X YONU  (+%5)

Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0030366 0.0029569 0.0029968 1.01 0.00 0.00101 0.00650 Normal kat
39 0.0030974 0.0030202 0.0030588 1.01 1.02 0.00103 0.00740 Normal kat
38 0.0031512 0.0030790 0.0031151 1.01 1.02 0.00105 0.00837 Normal kat
37 0.0032141 0.0031467 0.0031804 1.01 1.02 0.00107 0.00941 Normal kat
36 0.0032782 0.0032153 0.0032468 1.01 1.02 0.00109 0.01051 Normal kat
35 0.0033429 0.0032834 0.0033132 1.01 1.02 0.00111 0.01165 Normal kat
34 0.0034055 0.0033487 0.0033771 1.01 1.02 0.00114 0.01282 Normal kat
33 0.0034657 0.0034103 0.0034380 1.01 1.02 0.00116 0.01403 Normal kat
32 0.0035218 0.0034670 0.0034944 1.01 1.02 0.00117 0.01525 Normal kat
31 0.0035764 0.0035212 0.0035488 1.01 1.02 0.00119 0.01647 Normal kat
30 0.0036183 0.0035628 0.0035906 1.01 1.01 0.00121 0.01764 Normal kat
29 0.0036663 0.0036093 0.0036378 1.01 1.01 0.00122 0.01881 Normal kat
28 0.0037075 0.0036491 0.0036783 1.01 1.01 0.00124 0.01992 Normal kat
27 0.0037456 0.0036858 0.0037157 1.01 1.01 0.00125 0.02098 Normal kat
26 0.0037794 0.0037182 0.0037488 1.01 1.01 0.00126 0.02198 Normal kat
25 0.0038086 0.0037460 0.0037773 1.01 1.01 0.00127 0.02292 Normal kat
24 0.0038327 0.0037690 0.0038008 1.01 1.01 0.00128 0.02381 Normal kat
23 0.0038511 0.0037867 0.0038189 1.01 1.00 0.00128 0.02463 Normal kat
22 0.0038633 0.0037986 0.0038310 1.01 1.00 0.00129 0.02541 Normal kat
21 0.0038688 0.0038042 0.0038365 1.01 1.00 0.00129 0.02612 Normal kat
20 0.0038668 0.0038030 0.0038349 1.01 1.00 0.00129 0.02677 Normal kat
19 0.0038568 0.0037945 0.0038256 1.01 1.00 0.00129 0.02735 Normal kat
18 0.0038381 0.0037783 0.0038082 1.01 1.00 0.00128 0.02785 Normal kat
17 0.0038092 0.0037528 0.0037810 1.01 0.99 0.00127 0.02826 Normal kat
16 0.0037732 0.0037213 0.0037473 1.01 0.99 0.00126 0.02859 Normal kat
15 0.0037150 0.0036694 0.0036922 1.01 0.99 0.00124 0.02872 Normal kat
14 0.0036583 0.0036202 0.0036393 1.01 0.99 0.00122 0.02881 Normal kat
13 0.0035841 0.0035553 0.0035697 1.00 0.98 0.00119 0.02871 Normal kat
12 0.0034962 0.0034781 0.0034872 1.00 0.98 0.00117 0.02845 Normal kat
11 0.0033911 0.0033851 0.0033881 1.00 0.97 0.00113 0.02798 Normal kat
10 0.0032663 0.0032734 0.0032698 1.00 0.97 0.00109 0.02729 Normal kat

9 0.0031184 0.0031392 0.0031288 1.00 0.96 0.00105 0.02635 Normal kat
8 0.0029437 0.0029783 0.0029610 1.01 0.95 0.00099 0.02515 Normal kat
7 0.0027377 0.0027853 0.0027615 1.01 0.93 0.00093 0.02365 Normal kat
6 0.0024952 0.0025541 0.0025247 1.01 0.91 0.00085 0.02182 Normal kat
5 0.0022105 0.0022774 0.0022439 1.01 0.89 0.00076 0.01958 Normal kat
4 0.0018770 0.0019467 0.0019118 1.02 0.85 0.00065 0.01687 Normal kat
3 0.0014857 0.0015507 0.0015182 1.02 0.79 0.00052 0.01358 Normal kat
2 0.0010317 0.0010813 0.0010565 1.02 0.70 0.00036 0.00960 Normal kat
1 0.0004752 0.0004950 0.0004851 1.02 0.46 0.00016 0.00449 Normal kat
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X YONU  (-%5)

Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 01 kat tipi
40 0.0033511 0.0026880 0.0030196 1.11 0.00 0.00112 0.00654 Normal kat
39 0.0034199 0.0027437 0.0030818 1.11 1.02 0.00114 0.00745 Normal kat
38 0.0034817 0.0027944 0.0031381 1.11 1.02 0.00116 0.00843 Normal kat
37 0.0035539 0.0028526 0.0032032 1.11 1.02 0.00118 0.00948 Normal kat
36 0.0036281 0.0029114 0.0032698 1.11 1.02 0.00121 0.01058 Normal kat
35 0.0037028 0.0029696 0.0033362 1.11 1.02 0.00123 0.01173 Normal kat
34 0.0037757 0.0030253 0.0034005 1.11 1.02 0.00126 0.01291 Normal kat
33 0.0038460 0.0030777 0.0034619 1.11 1.02 0.00128 0.01413 Normal kat
32 0.0039116 0.0031255 0.0035185 1.11 1.02 0.00130 0.01535 Normal kat
31 0.0039705 0.0031657 0.0035681 1.11 1.01 0.00132 0.01656 Normal kat
30 0.0040263 0.0032054 0.0036158 1.11 1.01 0.00134 0.01776 Normal kat
29 0.0040832 0.0032441 0.0036637 1.11 1.01 0.00136 0.01894 Normal kat
28 0.0041328 0.0032767 0.0037047 1.12 1.01 0.00138 0.02006 Normal kat
27 0.0041789 0.0033063 0.0037426 1.12 1.01 0.00139 0.02113 Normal kat
26 0.0042203 0.0033321 0.0037762 1.12 1.01 0.00141 0.02214 Normal kat
25 0.0042566 0.0033538 0.0038052 1.12 1.01 0.00142 0.02309 Normal kat
24 0.0042872 0.0033711 0.0038291 1.12 1.01 0.00143 0.02398 Normal kat
23 0.0043114 0.0033835 0.0038475 1.12 1.00 0.00144 0.02482 Normal kat
22 0.0043288 0.0033907 0.0038598 1.12 1.00 0.00144 0.02560 Normal kat
21 0.0043386 0.0033923 0.0038655 1.12 1.00 0.00145 0.02632 Normal kat
20 0.0043400 0.0033879 0.0038639 1.12 1.00 0.00145 0.02697 Normal kat
19 0.0043323 0.0033768 0.0038546 1.12 1.00 0.00144 0.02756 Normal kat
18 0.0043149 0.0033589 0.0038369 1.12 1.00 0.00144 0.02806 Normal kat
17 0.0042858 0.0033328 0.0038093 1.13 0.99 0.00143 0.02847 Normal kat
16 0.0042433 0.0032959 0.0037696 1.13 0.99 0.00141 0.02876 Normal kat
15 0.0041867 0.0032518 0.0037192 1.13 0.99 0.00140 0.02893 Normal kat
14 0.0041259 0.0032049 0.0036654 1.13 0.99 0.00138 0.02902 Normal kat
13 0.0040452 0.0031441 0.0035946 1.13 0.98 0.00135 0.02891 Normal kat
12 0.0039489 0.0030725 0.0035107 1.12 0.98 0.00132 0.02864 Normal kat
11 0.0038328 0.0029871 0.0034100 1.12 0.97 0.00128 0.02816 Normal kat
10 0.0036942 0.0028854 0.0032898 1.12 0.96 0.00123 0.02745 Normal kat

9 0.0035292 0.0027641 0.0031466 1.12 0.96 0.00118 0.02650 Normal kat
8 0.0033334 0.0026196 0.0029765 1.12 0.95 0.00111 0.02528 Normal kat
7 0.0031018 0.0024472 0.0027745 1.12 0.93 0.00103 0.02376 Normal kat
6 0.0028285 0.0022418 0.0025351 1.12 0.91 0.00094 0.02191 Normal kat
5 0.0025067 0.0019970 0.0022519 1.11 0.89 0.00084 0.01965 Normal kat
4 0.0021290 0.0017057 0.0019173 1.11 0.85 0.00071 0.01692 Normal kat
3 0.0016852 0.0013581 0.0015216 1.11 0.79 0.00056 0.01361 Normal kat
2 0.0011694 0.0009475 0.0010584 1.10 0.70 0.00039 0.00962 Normal kat
1 0.0005377 0.0004349 0.0004863 1.11 0.46 0.00018 0.00450 Normal kat
Y YONU  (+%5)

Kat AY dsol (m)AY dsag(m) AY ort nbi nki AY/h 61 kat tipi
40 0.0059441 0.0066439 0.0062940 1.06 0.00 0.00221 0.01262 Normal kat
39 0.0060314 0.0067500 0.0063907 1.06 1.02 0.00225 0.01451 Normal kat
38 0.0061118 0.0068492 0.0064805 1.06 1.01 0.00228 0.01656 Normal kat
37 0.0062005 0.0069597 0.0065801 1.06 1.02 0.00232 0.01872 Normal kat
36 0.0062874 0.0070690 0.0066782 1.06 1.01 0.00236 0.02098 Normal kat
35 0.0063695 0.0071737 0.0067716 1.06 1.01 0.00239 0.02332 Normal kat
34 0.0064443 0.0072707 0.0068575 1.06 1.01 0.00242 0.02572 Normal kat
33 0.0065108 0.0073586 0.0069347 1.06 1.01 0.00245 0.02815 Normal kat
32 0.0065676 0.0074358 0.0070017 1.06 1.01 0.00248 0.03055 Normal kat
31 0.0066185 0.0075065 0.0070625 1.06 1.01 0.00250 0.03291 Normal kat
30 0.0066506 0.0075556 0.0071031 1.06 1.01 0.00252 0.03516 Normal kat
29 0.0066847 0.0076079 0.0071463 1.06 1.01 0.00254 0.03735 Normal kat
28 0.0067076 0.0076476 0.0071776 1.07 1.00 0.00255 0.03939 Normal kat
27 0.0067228 0.0076790 0.0072009 1.07 1.00 0.00256 0.04132 Normal kat
26 0.0067296 0.0077010 0.0072153 1.07 1.00 0.00257 0.04311 Normal kat
25 0.0067275 0.0077133 0.0072204 1.07 1.00 0.00257 0.04477 Normal kat
24 0.0067166 0.0077154 0.0072160 1.07 1.00 0.00257 0.04630 Normal kat
23 0.0066961 0.0077067 0.0072014 1.07 1.00 0.00257 0.04769 Normal kat
22 0.0066658 0.0076868 0.0071763 1.07 1.00 0.00256 0.04894 Normal kat
21 0.0066252 0.0076552 0.0071402 1.07 0.99 0.00255 0.05005 Normal kat
20 0.0065737 0.0076109 0.0070923 1.07 0.99 0.00254 0.05101 Normal kat
19 0.0065108 0.0075532 0.0070320 1.07 0.99 0.00252 0.05180 Normal kat
18 0.0064357 0.0074813 0.0069585 1.08 0.99 0.00249 0.05243 Normal kat
17 0.0063471 0.0073933 0.0068702 1.08 0.99 0.00246 0.05286 Normal kat
16 0.0062471 0.0072917 0.0067694 1.08 0.99 0.00243 0.05311 Normal kat
15 0.0061192 0.0071569 0.0066380 1.08 0.98 0.00239 0.05305 Normal kat
14 0.0059965 0.0070269 0.0065117 1.08 0.98 0.00234 0.05292 Normal kat
13 0.0058506 0.0068691 0.0063598 1.08 0.98 0.00229 0.05247 Normal kat
12 0.0056862 0.0066887 0.0061874 1.08 0.97 0.00223 0.05172 Normal kat
11 0.0054988 0.0064801 0.0059895 1.08 0.97 0.00216 0.05063 Normal kat
10 0.0052843 0.0062384 0.0057614 1.08 0.96 0.00208 0.04916 Normal kat

9 0.0050374 0.0059572 0.0054973 1.08 0.95 0.00199 0.04726 Normal kat
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8 0.0047517 0.0056284 0.0051901 1.08 0.94 0.00188 0.04490 Normal kat
7 0.0044193 0.0052427 0.0048310 1.09 0.93 0.00175 0.04202 Normal kat
6 0.0040304 0.0047884 0.0044094 1.09 0.91 0.00160 0.03857 Normal kat
5 0.0035735 0.0042514 0.0039125 1.09 0.89 0.00142 0.03445 Normal kat
4 0.0030347 0.0036152 0.0033250 1.09 0.85 0.00121 0.02952 Normal kat
3 0.0023965 0.0028589 0.0026277 1.09 0.79 0.00095 0.02358 Normal kat
2 0.0016413 0.0019618 0.0018015 1.09 0.69 0.00065 0.01639 Normal kat
1 0.0007010 0.0008461 0.0007736 1.09 0.43 0.00028 0.00716 Normal kat

Y YONU (-%5)

Kat AY dsol (m)AY dsag(m) AY ort nbi nki AY/h 61 kat tipi
40 0.0066435 0.0059445 0.0062940 1.06 0.00 0.00221 0.01262 Normal kat
39 0.0067496 0.0060318 0.0063907 1.06 1.02 0.00225 0.01451 Normal kat
38 0.0068489 0.0061121 0.0064805 1.06 1.01 0.00228 0.01656 Normal kat
37 0.0069594 0.0062010 0.0065802 1.06 1.02 0.00232 0.01872 Normal kat
36 0.0070687 0.0062877 0.0066782 1.06 1.01 0.00236 0.02098 Normal kat
35 0.0071734 0.0063698 0.0067716 1.06 1.01 0.00239 0.02332 Normal kat
34 0.0072702 0.0064446 0.0068574 1.06 1.01 0.00242 0.02572 Normal kat
33 0.0073582 0.0065112 0.0069347 1.06 1.01 0.00245 0.02815 Normal kat
32 0.0074354 0.0065680 0.0070017 1.06 1.01 0.00248 0.03055 Normal kat
31 0.0075061 0.0066189 0.0070625 1.06 1.01 0.00250 0.03291 Normal kat
30 0.0075552 0.0066510 0.0071031 1.06 1.01 0.00252 0.03516 Normal kat
29 0.0076074 0.0066850 0.0071462 1.06 1.01 0.00254 0.03735 Normal kat
28 0.0076472 0.0067080 0.0071776 1.07 1.00 0.00255 0.03939 Normal kat
27 0.0076786 0.0067232 0.0072009 1.07 1.00 0.00256 0.04132 Normal kat
26 0.0077006 0.0067300 0.0072153 1.07 1.00 0.00257 0.04311 Normal kat
25 0.0077129 0.0067281 0.0072205 1.07 1.00 0.00257 0.04477 Normal kat
24 0.0077148 0.0067170 0.0072159 1.07 1.00 0.00257 0.04630 Normal kat
23 0.0077063 0.0066965 0.0072014 1.07 1.00 0.00257 0.04769 Normal kat
22 0.0076864 0.0066662 0.0071763 1.07 1.00 0.00256 0.04894 Normal kat
21 0.0076547 0.0066257 0.0071402 1.07 0.99 0.00255 0.05005 Normal kat
20 0.0076105 0.0065742 0.0070923 1.07 0.99 0.00254 0.05101 Normal kat
19 0.0075528 0.0065112 0.0070320 1.07 0.99 0.00252 0.05180 Normal kat
18 0.0074808 0.0064362 0.0069585 1.08 0.99 0.00249 0.05243 Normal kat
17 0.0073928 0.0063476 0.0068702 1.08 0.99 0.00246 0.05286 Normal kat
16 0.0072913 0.0062475 0.0067694 1.08 0.99 0.00243 0.05311 Normal kat
15 0.0071564 0.0061196 0.0066380 1.08 0.98 0.00239 0.05305 Normal kat
14 0.0070265 0.0059969 0.0065117 1.08 0.98 0.00234 0.05292 Normal kat
13 0.0068686 0.0058510 0.0063598 1.08 0.98 0.00229 0.05247 Normal kat
12 0.0066882 0.0056866 0.0061874 1.08 0.97 0.00223 0.05172 Normal kat
11 0.0064797 0.0054992 0.0059894 1.08 0.97 0.00216 0.05063 Normal kat
10 0.0062380 0.0052847 0.0057614 1.08 0.96 0.00208 0.04916 Normal kat

9 0.0059568 0.0050378 0.0054973 1.08 0.95 0.00199 0.04726 Normal kat
8 0.0056281 0.0047521 0.0051901 1.08 0.94 0.00188 0.04490 Normal kat
7 0.0052424 0.0044196 0.0048310 1.09 0.93 0.00175 0.04202 Normal kat
6 0.0047880 0.0040308 0.0044094 1.09 0.91 0.00160 0.03857 Normal kat
5 0.0042511 0.0035738 0.0039125 1.09 0.89 0.00142 0.03445 Normal kat
4 0.0036150 0.0030350 0.0033250 1.09 0.85 0.00120 0.02952 Normal kat
3 0.0028588 0.0023967 0.0026277 1.09 0.79 0.00095 0.02358 Normal kat
2 0.0019617 0.0016414 0.0018015 1.09 0.69 0.00065 0.01639 Normal kat
1 0.0008461 0.0007011 0.0007736 1.09 0.43 0.00028 0.00716 Normal kat

TDY 6.3.2.1 Al burulma diizensizligi:
nbi=1.126 <1.2 , dinamik analizle c¢&ziilmiistiir V
TDY 6.3.2.1 B2 diizensizligi sa§lanmaktadir. V
TDY 6.20 kosulu sa§lanmaktadir. .0026 < .0029 V
TDY 6.21 kosulu sadlanmaktadir. max 6i=.053 < 0.12 V

Bl-Diisey dogrultudaki diizensizliklerinin kontroli

TDY97 A4 diizensizligi

A4 diizensizligi bulunmus ve A4 diizensizlidgi olan kolonlarda B=Bax+0.3Bay diizeltmesi
yvapilmistair.

Ornek: $102 kolonu;

Mx=0.41+0.64+31.59+ 0.3 x 12.99=36.54

My=-2.48+1.32+100.38+ 0.3 x 14.01=103.42
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B blok perdeli yap1 beton/kalip metraji

Beton  Kalip

m3 m?
Toplam Doseme 2308.0 15802.0
Toplam Kiris 1043.85 7248.85

Toplam Kolon 3095.55 18393.6

Toplam 6447.6 41444.4

B blok perdeli yap1 donat1 metraji

Demir Ad1 o8 310 @12 old @16 @18 20 TOPLAM
kg kg kg kg kg kg kg kg

TOPLAM 141797.4 109288.5 90073.1 21971.8 52396.2 115456.1 76918.4 607901.5

B blok perdeli yap: kesif 6zeti

Poz Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 6447.6 m3 496,465,220
21.011 Betonarme Kalib1 10,00 41444.4 m? 414.444,00
23.001/1 8-12 mm Betonarme Demiri 630,00 341.2 tn 214.956,00
23.002 14-50 mm Betonarme Demiri 655,00 266.7 tn 174.688,50
TOPLAM 1.300.553,70
NAKLIYE % 10 130.055,37
TOPLAM 1.430.609,07
KDV % 18 257.509,63
TOPLAM 1.688.118,70
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5.3.3 C Blok Perdeli Yap: Statik - Dinamik Hesab1 ve Metraji
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Sekil 5.13 C blok perdeli yapinin ii¢ boyutlu goriiniim
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STA4-CAD PROGRAMI
COK KATLI BETONARME YAPILARIN STATIK ve BETONARME ANALIZ PROGRAMI Ver.11.0 (code: [MT)

PROJE ISMI...........ciiiiiiiuiuuueeueeaan...:C Blok-Perdeli
KAT ADEDT . ittt te e eeeeeeeeeeeaaaaaaaaannnaaaaa: 40
Bir kattaki KOLON SAYIST . nneeaannnnnsnt 16
X yonl aks saylsl....eeiiiiiei et 11
Y yonli aks saylsl....eieieeeeieneneeeenanaaaat 16
DEPREM KATSAYTIST . vttt tteeeeeeeenennnnnns (Ao).:0.4
YAPT TIPI KATSAYIST.....veennn... (R)..:7.0
YAPT ONEM KATSAYIST.eeeennnnnn.. (I)..:1.0
ZEMIN HAKIM TITRESIM PERYODU.. (Ta/Tb).:0.15 / 0.4
HAREKETLI YUK KATSAYISI.......... (n)..:0.3
SIFIR ROLATIF HAREKET YUKSEKLIGI (m)..:0.00
ZEMIN EMNIYET GERILMESI............. (t/m2)..:30.0
ZEMIN YATAK KATSAYIST..........oo... (t/m3)..:10000.0
BETON YOGUNLUGU. « ot v v et e ieeeeeaeennn (t/m?)..:2.5
GENLESME IST FARKI ... 'vvvureennnnnnnnnn (°C)..:0.0
DEPREM STANDARDI . ....vvveveeennnnnnnnnnnnn..:IDYO7 CODE
BETONARME HESAP YONTEMI .....................:TASIMA GUCU YONTEMI TS500-2000
BETONARME KESIT DONATI HESAP YONTEMI ........:BRUT KESITE GORE
DEPREM HESABI YONTEMI .......................:MOD SUPERPOZISYONU ILE DINAMIK ANALIZ
TEMEL ANALIZ OPSIYONU........................:TEMELLER DIKKATE ALINMADAN, YAPI ANALIZI
Zemin gerilmesi hareketli yilik azaltma degeri.:0.60
Zemin gerilmesi deprem azaltmasi.............:0.50
Zemin gerilmesi rilizgar azaltmasi.............:0.25
Kolonun oturdugu kiris tesir c¢arpani.........:1.50
Kiris & Kolon rijitlik bdlgesi opsiyonu......: Yarim Rijit davranis

Kiris ug¢larinda elastik ankastrelik opsiyonu : Elastik ankastre

BETON ve CELIK MALZEME BILGILERI (kg/cm?)
Yapi Elemani Malzeme Elastisite Modiili Beton dayanim GCelik akma gerilmesi
E G gerilmesi (Genel) (Etriye)

DOseme BS30 318000 127200 300 4200 4200
Temel BS30 318000 127200 300 4200 4200
Kiris\Kolon E1 BS30 318000 127200 300 4200 4200
TASIMA GUCU MALZEME KATSAYILARI BETON CELIK

1.50 1.15
TASIMA GUCU YUK KATSAYILARI SABIT YUK HAREKETLI YUK

1.40 1.60

DEPREM RAPORU

DEPREM STANDARDI : TDY97 CODE
Deprem yiikli eksantirisitesi : 0.050
DIYAFRAM SAYISI : 40
Diyafram tanimi : KAT(diyafram no)

Dinamik Analiz min. deprem ylki orani B : 1.0

YAPI DAVRANIS KATSAYISI : 7.00

DINAMIK ANALIZ BILGILERI
TASARIM SPECTURUM BILGISI (TDY97 SPECTRUM)

0.00 4.000
0.15 10.000
0.40 10.000
0.50 8.364
0.60 7.228
0.70 6.392
0.80 5.744
0.90 5.228
1.00 4.804
1.10 4.452
1.20 4.152
1.30 3.896
1.40 3.672
1.50 3.472
1.60 3.300
1.70 3.144
1.80 3.004
1.90 2.876
2.00 2.800
5.00 2.800
MODAL ANALIZ - YAPI PERYOD ve VEKTORLERI
Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7.mod 8.mod 9.mod
w 2.03 2.48 4.79 7.33 10.84 15.16 15.95 24.23 24.32

T 3.1021 2.5312 1.3104 0.8577 0.5797 0.4145 0.3939 0.2593 0.2584
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yon y X b vy X y b y X
Mxr$% 0.001 62.421 0.548 0.000 19.029 0.000 0.690 0.017 5.978
Myr$% 67.219 0.001 0.000 16.967 0.000 5.133 0.000 2.791 0.007
Mbr$% 0.000 0.755 70.875 0.000 0.281 0.000 12.466 0.001 0.602
Mod 10.mod 11.mod 12 .mod 13.mod 14 .mod 15.mod 16 .mod 17.mod 18.mod
W 31.89 34.88 40.38 47.01 51.68 57.97 60.40 74.97 74.98
T 0.1970 0.1801 0.1556 0.1337 0.1216 0.1084 0.1040 0.0838 0.0838
Yon b y X y b X y b b
Mxr$% 0.567 0.000 2.884 0.000 0.391 1.661 0.000 0.073 0.031 y= 94.3
Myr$% 0.000 1.734 0.000 1.209 0.000 0.000 0.900 0.209 0.467 Y= 96.6
Mbr$% 4.603 0.000 0.401 0.000 2.539 0.243 0.000 1.187 0.530
Mxr=y [ () m;i.®Dx,)2/Mrl= %$94.29 > %90.00 Dinamik kiitle orani yeterli. N
Myr=y[ (Y m;.®y:r) 2/Mr]= %$96.64 > $90.00 Dinamik kiitle orani yeterli. N

ESDEGER DEPREM HESABI 1. DOGAL TITRESIM PERYODUNUN KONTROLU

Hn=120.00m YAtx= 0.000 >> Ctx= 0.050 YAty= 0.000 >> Cty= 0.050
Tlx=Ctx . Hn** = 1.813 s. > 1.0 Tx= 2.357 s. < 1.3 x 1.813 s.
Tly=Cty . Hn** = 1.813 s. > 1.0 Ty= 2.357 s. < 1.3 x 1.813 s.
KAT KUTLESI ve RIJITLIK MERKEZI (t)
YWt = 11434.745
DEPREM KUVVETI (t)
Deprem tepe yiki Ftx= 75.45 Fty= 75.45 (t)
X YONU Y YONU
Kat Modal Esdeger Deprem Modal Esdeger Deprem Kat
(dyf) Analiz dep.yon. yikl Analiz dep.yon. yikl tipi
> 355.259 457.390 457.390 285.207 457.390 457.390 GENEL
Vt=W.A(t)/Ra(t)> 0,10. Ao.I.W 457.39 , 457.39 > 457.39
X Deprem kontrol: 1.00 x 457.390 = 457.390 > 355.259 >>> 457.390
Y Deprem kontrol: 1.00 x 457.390 = 457.390 > 285.207 >>> 457.390

KIRIS VE KOLON KAPASITELERINE GORE YAPI GOCME YUKU

KOLON TABAN KAPASITE MOMENTLERI TOPLAMI : Mrx=40495.58 (tm) Mry=39319.43 (tm)
KOLONLARA BAGLI KIRIS KAPASITE MOMENTLERI TOPLAMI : Mrx=21370.69 (tm) Mry=40878.91 (tm)
SMc<yMb > Mb=Mc KIRIS KAPASITE MOMENTLERI TOPLAMI : Mrx=21370.66 (tm) Mry=40878.91 (tm)
X YONU GOCME KAPASITEST : Px=457.39 x ( 40495.58 + 21370.66 ) / 33653.53 = 840.83 (t)

Y YONU GOCME KAPASITEST : Py=457.39 x ( 39319.43 + 40878.91 ) / 35080.69 1045.64 (t)
ZAYIF KAT GOCME KAPASITESI: Px=26997.05 (t), Py=26212.96 (t)

Deprem yapl salinimi: x= 0.00104 vy= 0.00163

DEPREM PERDELERI TABAN MOMENT KONTROLU
Kat deprem momenti (tm)

Kat H (m) Fx Fx . H Fy Fy . H

Mdx= 33653.53 Mdy= 35080.69

Perde taban momenti (tm)
M : Perde ve Panel deprem momenti
YMk : Perdelerde; bagli oldudu kirislerin deprem momentlerinin toplami
Panellerde ise; baslik kolonlarindan olusan deprem momentlerinin toplamidir.

Perde Mx YMxk =)Mxr My YMyk = YMyr

TOPLAM 10514.85 14572.57 7526.37 23742.74

X yonli  Ym =14572.57 / 33653.53 0.43
Y yénld Ym =23742.74 / 35080.69 = 0.68

YUKSEK SUNEKLI YAPILARDA; R=7 olmalidir.
NORMAL SUNEKLI KARMA YAPILARDA; R=4+1.5x.43x(6-4)=5.299 olmalidir.

Perde taban kesme kuvveti orani
X yéni Vm =311.91 / 457.39 = 0.68
Y yéni Vm =170.57 / 457.39 = 0.37
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DEPREMDE YAPI DUZENSIZLIKLERININ KONTROLU

Al,B2 dizensizliklerinin kontroll

max (di/hi)=0.0035, 0.02/R =.0029

1. kat X dust = -.0003063 + -.0000084 x (3.42 - 6.36=-.0002816 (S103)

1. kat X dalt = -.0003063 + -.0000084 x (16.45 - 6.36)=-.0003911 (S116)

2. kat X dust = -.0009796 + -.0000301 x (3.42 - 6.36) — —.0002816 = -.0006095

2. kat X dalt = -.0009796 + -.0000301 x (16.45 - 6.36) - -.0003911 = -.000892
X YONU  (+%5)

Kat AX dist(m) AX dalt(m) AX ort nbi nki AX/h 61 kat tipi
40 0.0039533 0.0040728 0.0040130 1.01 0.00 0.00136 0.00843 Normal kat
39 0.0039772 0.0041099 0.0040436 1.02 1.01 0.00137 0.00920 Normal kat
38 0.0039953 0.0041482 0.0040718 1.02 1.01 0.00138 0.01003 Normal kat
37 0.0040114 0.0041856 0.0040985 1.02 1.01 0.00140 0.01092 Normal kat
36 0.0040227 0.0042187 0.0041207 1.02 1.01 0.00141 0.01186 Normal kat
35 0.0040283 0.0042456 0.0041370 1.03 1.00 0.00142 0.01286 Normal kat
34 0.0040274 0.0042652 0.0041463 1.03 1.00 0.00142 0.01393 Normal kat
33 0.0040198 0.0042780 0.0041489 1.03 1.00 0.00143 0.01505 Normal kat
32 0.0040053 0.0042872 0.0041463 1.03 1.00 0.00143 0.01621 Normal kat
31 0.0038986 0.0042261 0.0040623 1.04 0.98 0.00141 0.01707 Normal kat
30 0.0039543 0.0043214 0.0041379 1.04 1.02 0.00144 0.01871 Normal kat
29 0.0039249 0.0043106 0.0041178 1.05 1.00 0.00144 0.01994 Normal kat
28 0.0038890 0.0042888 0.0040889 1.05 0.99 0.00143 0.02110 Normal kat
27 0.0038478 0.0042600 0.0040539 1.05 0.99 0.00142 0.02219 Normal kat
26 0.0038010 0.0042253 0.0040132 1.05 0.99 0.00141 0.02317 Normal kat
25 0.0037485 0.0041852 0.0039668 1.06 0.99 0.00140 0.02404 Normal kat
24 0.0036901 0.0041400 0.0039151 1.06 0.99 0.00138 0.02476 Normal kat
23 0.0036259 0.0040898 0.0038579 1.06 0.99 0.00136 0.02532 Normal kat
22 0.0035557 0.0040349 0.0037953 1.06 0.98 0.00134 0.02572 Normal kat
21 0.0034791 0.0039750 0.0037270 1.07 0.98 0.00132 0.02594 Normal kat
20 0.0033960 0.0039100 0.0036530 1.07 0.98 0.00130 0.02599 Normal kat
19 0.0033059 0.0038399 0.0035729 1.07 0.98 0.00128 0.02589 Normal kat
18 0.0032086 0.0037650 0.0034868 1.08 0.98 0.00125 0.02563 Normal kat
17 0.0031038 0.0036884 0.0033961 1.09 0.97 0.00123 0.02524 Normal kat
16 0.0029794 0.0036188 0.0032991 1.10 0.97 0.00121 0.02473 Normal kat
15 0.0028743 0.0035581 0.0032162 1.11 0.97 0.00119 0.02427 Normal kat
14 0.0027653 0.0034705 0.0031179 1.11 0.97 0.00116 0.02363 Normal kat
13 0.0026484 0.0033675 0.0030079 1.12 0.96 0.00112 0.02285 Normal kat
12 0.0025241 0.0032527 0.0028884 1.13 0.96 0.00108 0.02197 Normal kat
11 0.0023909 0.0031246 0.0027577 1.13 0.95 0.00104 0.02099 Normal kat
10 0.0022479 0.0029813 0.0026146 1.14 0.95 0.00099 0.01992 Normal kat

9 0.0020942 0.0028204 0.0024573 1.15 0.94 0.00094 0.01876 Normal kat
8 0.0019290 0.0026392 0.0022841 1.16 0.93 0.00088 0.01750 Normal kat
7 0.0017513 0.0024345 0.0020929 1.16 0.92 0.00081 0.01611 Normal kat
6 0.0015600 0.0022027 0.0018814 1.17 0.90 0.00073 0.01458 Normal kat
5 0.0013534 0.0019395 0.0016464 1.18 0.88 0.00065 0.01287 Normal kat
4 0.0011292 0.0016393 0.0013842 1.18 0.84 0.00055 0.01095 Normal kat
3 0.0008830 0.0012941 0.0010886 1.19 0.79 0.00043 0.00873 Normal kat
2 0.0006095 0.0008920 0.0007508 1.19 0.69 0.00030 0.00613 Normal kat
1 0.0002816 0.0003911 0.0003364 1.16 0.45 0.00013 0.00280 Normal kat
X YONU (-%5)

Kat AX dist (m)AX dalt(m) AX ort nbi nki AX/h 61 kat tipi
40 0.0040801 0.0039021 0.0039911 1.02 0.00 0.00136 0.00839 Normal kat
39 0.0041100 0.0039307 0.0040204 1.02 1.01 0.00137 0.00915 Normal kat
38 0.0041329 0.0039596 0.0040463 1.02 1.01 0.00138 0.00997 Normal kat
37 0.0041541 0.0039868 0.0040704 1.02 1.01 0.00138 0.01085 Normal kat
36 0.0041704 0.0040098 0.0040901 1.02 1.00 0.00139 0.01177 Normal kat
35 0.0041807 0.0040269 0.0041038 1.02 1.00 0.00139 0.01276 Normal kat
34 0.0041842 0.0040373 0.0041107 1.02 1.00 0.00139 0.01381 Normal kat
33 0.0041805 0.0040414 0.0041110 1.02 1.00 0.00139 0.01491 Normal kat
32 0.0041694 0.0040425 0.0041059 1.02 1.00 0.00139 0.01605 Normal kat
31 0.0041364 0.0040429 0.0040897 1.01 1.00 0.00138 0.01719 Normal kat
30 0.0041214 0.0040628 0.0040921 1.01 1.00 0.00137 0.01850 Normal kat
29 0.0040945 0.0040460 0.0040702 1.01 0.99 0.00136 0.01971 Normal kat
28 0.0040606 0.0040189 0.0040397 1.01 0.99 0.00135 0.02085 Normal kat
27 0.0040213 0.0039852 0.0040032 1.00 0.99 0.00134 0.02191 Normal kat
26 0.0039762 0.0039457 0.0039610 1.00 0.99 0.00133 0.02287 Normal kat
25 0.0039253 0.0039010 0.0039132 1.00 0.99 0.00131 0.02371 Normal kat
24 0.0038685 0.0038512 0.0038598 1.00 0.99 0.00129 0.02441 Normal kat
23 0.0038056 0.0037965 0.0038010 1.00 0.98 0.00127 0.02495 Normal kat
22 0.0037365 0.0037369 0.0037367 1.00 0.98 0.00125 0.02532 Normal kat
21 0.0036609 0.0036724 0.0036667 1.00 0.98 0.00122 0.02552 Normal kat
20 0.0035784 0.0036029 0.0035907 1.00 0.98 0.00120 0.02555 Normal kat
19 0.0034888 0.0035283 0.0035085 1.01 0.98 0.00118 0.02542 Normal kat
18 0.0033914 0.0034488 0.0034201 1.01 0.97 0.00115 0.02514 Normal kat
17 0.0032861 0.0033675 0.0033268 1.01 0.97 0.00112 0.02473 Normal kat

(5207)
(5208)



120

16 0.0031700 0.0032998 0.0032349 1.02 0.97 0.00110 0.02425 Normal kat
15 0.0030494 0.0032295 0.0031395 1.03 0.97 0.00108 0.02369 Normal kat
14 0.0029392 0.0031386 0.0030389 1.03 0.97 0.00105 0.02303 Normal kat
13 0.0028200 0.0030341 0.0029270 1.04 0.96 0.00101 0.02223 Normal kat
12 0.0026931 0.0029192 0.0028061 1.04 0.96 0.00097 0.02134 Normal kat
11 0.0025564 0.0027928 0.0026746 1.04 0.95 0.00093 0.02036 Normal kat
10 0.0024091 0.0026534 0.0025313 1.05 0.95 0.00088 0.01929 Normal kat
9 0.0022501 0.0024991 0.0023746 1.05 0.94 0.00083 0.01813 Normal kat
8 0.0020783 0.0023278 0.0022031 1.06 0.93 0.00078 0.01687 Normal kat
7 0.0018927 0.0021370 0.0020148 1.06 0.91 0.00071 0.01551 Normal kat
6 0.0016918 0.0019237 0.0018078 1.06 0.90 0.00064 0.01401 Normal kat
5 0.0014736 0.0016847 0.0015792 1.07 0.87 0.00056 0.01235 Normal kat
4 0.0012355 0.0014157 0.0013256 1.07 0.84 0.00047 0.01048 Normal kat
3 0.0009722 0.0011102 0.0010412 1.07 0.79 0.00037 0.00835 Normal kat
2 0.0006771 0.0007588 0.0007180 1.06 0.69 0.00025 0.00586 Normal kat
1 0.0003194 0.0003274 0.0003234 1.01 0.45 0.00011 0.00270 Normal kat
Y YONU  (+%5)

Kat AY dsol (m)AY dsag(m) AY ort nbi nki AY/h 61 kat tipi
40 0.0049598 0.0051394 0.0050496 1.02 0.00 0.00171 0.00960 Normal kat
39 0.0050623 0.0052515 0.0051569 1.02 1.02 0.00175 0.01091 Normal kat
38 0.0051541 0.0053527 0.0052534 1.02 1.02 0.00178 0.01227 Normal kat
37 0.0052491 0.0054579 0.0053535 1.02 1.02 0.00182 0.01371 Normal kat
36 0.0053382 0.0055572 0.0054477 1.02 1.02 0.00185 0.01520 Normal kat
35 0.0054171 0.0056461 0.0055316 1.02 1.02 0.00188 0.01676 Normal kat
34 0.0054840 0.0057226 0.0056033 1.02 1.01 0.00191 0.01835 Normal kat
33 0.0055379 0.0057860 0.0056619 1.02 1.01 0.00193 0.01997 Normal kat
32 0.0055824 0.0058398 0.0057111 1.02 1.01 0.00195 0.02161 Normal kat
31 0.0056409 0.0059085 0.0057747 1.02 1.01 0.00197 0.02333 Normal kat
30 0.0056614 0.0059350 0.0057982 1.02 1.00 0.00198 0.02499 Normal kat
29 0.0056787 0.0059598 0.0058192 1.02 1.00 0.00199 0.02659 Normal kat
28 0.0056810 0.0059688 0.0058249 1.02 1.00 0.00199 0.02806 Normal kat
27 0.0056771 0.0059711 0.0058241 1.03 1.00 0.00199 0.02943 Normal kat
26 0.0056666 0.0059665 0.0058165 1.03 1.00 0.00199 0.03068 Normal kat
25 0.0056493 0.0059547 0.0058020 1.03 1.00 0.00198 0.03182 Normal kat
24 0.0056249 0.0059353 0.0057801 1.03 1.00 0.00198 0.03285 Normal kat
23 0.0055923 0.0059074 0.0057498 1.03 0.99 0.00197 0.03375 Normal kat
22 0.0055511 0.0058704 0.0057107 1.03 0.99 0.00196 0.03453 Normal kat
21 0.0055003 0.0058232 0.0056618 1.03 0.99 0.00194 0.03519 Normal kat
20 0.0054390 0.0057651 0.0056020 1.03 0.99 0.00192 0.03573 Normal kat
19 0.0053664 0.0056949 0.0055306 1.03 0.99 0.00190 0.03613 Normal kat
18 0.0052820 0.0056124 0.0054472 1.03 0.98 0.00187 0.03640 Normal kat
17 0.0051901 0.0055218 0.0053559 1.03 0.98 0.00184 0.03656 Normal kat
16 0.0051156 0.0054497 0.0052826 1.03 0.99 0.00182 0.03677 Normal kat
15 0.0050080 0.0053378 0.0051729 1.03 0.98 0.00178 0.03672 Normal kat
14 0.0049204 0.0052496 0.0050850 1.03 0.98 0.00175 0.03673 Normal kat
13 0.0048097 0.0051365 0.0049731 1.03 0.98 0.00171 0.03647 Normal kat
12 0.0046851 0.0050085 0.0048468 1.03 0.97 0.00167 0.03600 Normal kat
11 0.0045448 0.0048633 0.0047040 1.03 0.97 0.00162 0.03532 Normal kat
10 0.0043859 0.0046977 0.0045418 1.03 0.97 0.00157 0.03441 Normal kat

9 0.0042040 0.0045072 0.0043556 1.03 0.96 0.00150 0.03324 Normal kat
8 0.0039937 0.0042856 0.0041396 1.04 0.95 0.00143 0.03179 Normal kat
7 0.0037476 0.0040252 0.0038864 1.04 0.94 0.00134 0.03003 Normal kat
6 0.0034564 0.0037160 0.0035862 1.04 0.92 0.00124 0.02790 Normal kat
5 0.0031079 0.0033451 0.0032265 1.04 0.90 0.00112 0.02531 Normal kat
4 0.0026866 0.0028955 0.0027910 1.04 0.87 0.00097 0.02212 Normal kat
3 0.0021701 0.0023435 0.0022568 1.04 0.81 0.00078 0.01813 Normal kat
2 0.0015219 0.0016500 0.0015860 1.04 0.70 0.00055 0.01295 Normal kat
1 0.0006471 0.0007125 0.0006798 1.05 0.43 0.00024 0.00566 Normal kat
Y YONU  (-%5)

Kat AY dsol(m)AY dsad(m) AY ort nbi nki AY/h 01 kat tipi
40 0.0051934 0.0049098 0.0050516 1.03 0.00 0.00173 0.00960 Normal kat
39 0.0053071 0.0050109 0.0051590 1.03 1.02 0.00177 0.01091 Normal kat
38 0.0054095 0.0051015 0.0052555 1.03 1.02 0.00180 0.01228 Normal kat
37 0.0055161 0.0051953 0.0053557 1.03 1.02 0.00184 0.01371 Normal kat
36 0.0056165 0.0052831 0.0054498 1.03 1.02 0.00187 0.01521 Normal kat
35 0.0057066 0.0053610 0.0055338 1.03 1.02 0.00190 0.01676 Normal kat
34 0.0057840 0.0054270 0.0056055 1.03 1.01 0.00193 0.01836 Normal kat
33 0.0058479 0.0054803 0.0056641 1.03 1.01 0.00195 0.01998 Normal kat
32 0.0059022 0.0055246 0.0057134 1.03 1.01 0.00197 0.02162 Normal kat
31 0.0059709 0.0055829 0.0057769 1.03 1.01 0.00199 0.02334 Normal kat
30 0.0059970 0.0056040 0.0058005 1.03 1.00 0.00200 0.02500 Normal kat
29 0.0060219 0.0056210 0.0058215 1.03 1.00 0.00201 0.02660 Normal kat
28 0.0060310 0.0056231 0.0058271 1.04 1.00 0.00201 0.02807 Normal kat
27 0.0060337 0.0056189 0.0058263 1.04 1.00 0.00201 0.02944 Normal kat
26 0.0060294 0.0056080 0.0058187 1.04 1.00 0.00201 0.03069 Normal kat
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25 0.0060181 0.0055904 0.0058043 1.04 1.00 0.00201 0.03184 Normal kat
24 0.0059991 0.0055655 0.0057823 1.04 1.00 0.00200 0.03286 Normal kat
23 0.0059717 0.0055325 0.0057521 1.04 0.99 0.00199 0.03376 Normal kat
22 0.0059350 0.0054909 0.0057129 1.04 0.99 0.00198 0.03454 Normal kat
21 0.0058883 0.0054397 0.0056640 1.04 0.99 0.00196 0.03521 Normal kat
20 0.0058305 0.0053780 0.0056043 1.04 0.99 0.00194 0.03574 Normal kat
19 0.0057607 0.0053051 0.0055329 1.04 0.99 0.00192 0.03615 Normal kat
18 0.0056784 0.0052205 0.0054495 1.04 0.98 0.00189 0.03642 Normal kat
17 0.0055880 0.0051284 0.0053582 1.04 0.98 0.00186 0.03657 Normal kat
16 0.0055165 0.0050534 0.0052849 1.04 0.99 0.00184 0.03679 Normal kat
15 0.0054042 0.0049462 0.0051752 1.04 0.98 0.00180 0.03674 Normal kat
14 0.0053158 0.0048587 0.0050873 1.04 0.98 0.00177 0.03675 Normal kat
13 0.0052024 0.0047484 0.0049754 1.05 0.98 0.00173 0.03649 Normal kat
12 0.0050736 0.0046244 0.0048490 1.05 0.97 0.00169 0.03602 Normal kat
11 0.0049272 0.0044852 0.0047062 1.05 0.97 0.00164 0.03534 Normal kat
10 0.0047601 0.0043276 0.0045439 1.05 0.97 0.00159 0.03442 Normal kat
9 0.0045676 0.0041476 0.0043576 1.05 0.96 0.00152 0.03325 Normal kat
8 0.0043434 0.0039397 0.0041415 1.05 0.95 0.00145 0.03181 Normal kat
7 0.0040798 0.0036966 0.0038882 1.05 0.94 0.00136 0.03004 Normal kat
6 0.0037664 0.0034091 0.0035878 1.05 0.92 0.00126 0.02791 Normal kat
5 0.0033904 0.0030654 0.0032279 1.05 0.90 0.00113 0.02532 Normal kat
4 0.0029346 0.0026497 0.0027922 1.05 0.87 0.00098 0.02213 Normal kat
3 0.0023750 0.0021402 0.0022576 1.05 0.81 0.00079 0.01813 Normal kat
2 0.0016722 0.0015007 0.0015865 1.05 0.70 0.00056 0.01296 Normal kat
1 0.0007228 0.0006372 0.0006800 1.06 0.43 0.00024 0.00567 Normal kat

TDY 6.3.2.1 Al burulma diizensizligi:

nbi=1.189 <1.2 , dinamik analizle ¢&ziilmiistiir V

TDY 6.3.2.1 B2 diizensizligi saglanmaktadir. V

TDY 6.20 kosulu sadlanmaktadir. .002 < .0029 V

TDY 6.21 kosulu saglanmaktadir. max 6i=.037 < 0.12 V

Bl-Diisey dogrultudaki diizensizliklerinin kontrolu
TDY97 A4 diizensizligi
A4 diizensizligi bulunmus ve A4 diizensizligi olan kolonlarda B=Bax+0.3Bay diizeltmesi
yvapilmistair.
Ornek: $102 kolonu;
Mx=0.04+0.19+20.16+ 0.3 x 16.68=25.39
My=-1.01+0.44+90.35+ 0.3 x 24.21=97.05
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C blok perdeli yap1 beton/kalip metraji

Beton Kalip

m3 m?2

Toplam Doseme 927.6 5882.8
Toplam Kiris 417.455 28452
Toplam Kolon 2541.41 7043.9

Toplam 3717.7  20376.0

C blok perdeli yap1 donati metraji

Demir Adi  ¢8 810 312 ol4 316 @18
kg kg kg kg kg kg

20 TOPLAM
kg kg

TOPLAM 62399.3 65918.1 41271.8 5358.3 36279.5 50407.4 132639.2 394273.6

C blok perdeli yap: kesif ozeti

Poz Birim Fiyat Tarifi Birim Fiyat (YTL) Miktar Tutar1 (YTL)
16.043/1 Demirli B225 Betonu 77,00 3717.7 m3 286.262,90
21.011 Diiz Yiizeyli Betonarme Kalib1 10,00 20376.0 m? 203.760,00
23.001/1 8-12 mm Betonarme Demiri 630,00 169.6 tn 106.848,00
23.002 14-50 mm Betonarme Demiri 655,00 224.7 tn 147.178,50
TOPLAM 744.049,40
NAKLIYE % 10 74.404,94
TOPLAM 818.454,34
KDV % 18 147.321,78
TOPLAM 965.776,12
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6 KOLONLU SISTEM iLE PERDELI SISTEMIN KARSILASTIRILMASI

6.1  Yapilarin Toplam Agirhgi Bakimindan Karsilastirilmasi
Cizelge 6.1°de de goriildiigii gibi yap: toplam agirliklar arasinda 6nemli bir fark yoktur.

Cizelge 6.1 Yap1 toplam agirliklari

BLOK KOLONLU (tn) PERDELI (tn) K/P (%)
A 24.280,51 24.594,66 -1,28
A 24.280,51 24.594,66 -1,28
B 25.414,15 24.788,05 2,53
B' 25.414,15 24.788,05 2,53
B" 25.414,15 24.788,05 2,53
B" 25.414,15 24.788,05 2,53
C 10.938,93 11.434,75 -4,34
C 10.938,93 11.434,75 -4,34
TOPLAM 172.095,48 171.211,02 0,52

6.2  Yapilarda Dinamik Kiitle Oranm1 Kontrolii

Mevcut Deprem Yonetmeligimize gore min. dinamik kiitle oran1 % 90’dir. Ornek yapimizda

bu oran Cizelge 6.2’de de goriildiigii gibi saglanmustir.

Cizelge 6.2 Dinamik kiitle oranlari

BLOK M, (%) ' M. (%) .
KOLONLU | PERDELI | KOLONLU | PERDELI
A 91,36 97,02 90,41 94,27
B 91,78 95,52 90,85 96,21
C 91,08 94,29 91,00 96,64
TOPLAM 91,41 95,61 90,75 95,71

6.3 Yapilarin Goreli Kat Otelemeleri Bakimindan Karsilastirilmasi

Beklendigi gibi perdeli yapilarin goreli kat otelemeleri (kat deplasmanlari) kolonlu yapilara
gore daha diisiik degerdedir. Ancak bu ¢alismada secilen tasiyici eleman kesitlerinin yeterli
olmas1 ve yapilarin yonetmelik sartlarini saglamasi i¢in bazi durumlarda kolonlu yapilarin
goreli kat oOtelemeleri perdeli yapiya gore daha diisiik degerlerde elde edilmistir. Bunun
sebebi; yukarida da aciklandigi gibi ¢ok sayida kolon konulmasi ve bu kolonlarin kesitlerinin
biiyiik secilmesidir. Ancak sekilerden de goriilecegi gibi genelikle perdeli yapilarin goreli kat
otelemeleri kolonlu yapilarin goreli kat oOtelemelerine gore daha kiiciik elde edilmistir.
Buradan da bu yiikseklikteki yapilarda perdeli yapilarin daha rijit oldugu sonucunu
cikarabiliriz. Cizelge 6.3’te goriilen yapilarin goreli kat 6telemeleri degerlerine ait grafiklerde

cizelge altlarinda verilmistir.
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Cizelge 6.3 Yapilarin goreli kat otelemeleri

1 - ABLOK X YONU (+%5) (Ax/h)

KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU | PERDELI | K/P (%)
40 0,00089 0,00151 -41,06 20 0,00176 0,00213 -17,37
39 0,00096 0,00155 -38,06 19 0,00178 0,00214 -16,82
38 0,00103 0,00159 -35,22 18 0,00178 0,00213 -16,43
37 0,00111 0,00163 -31,90 17 0,00179 0,00213 -15,96
36 0,00119 0,00168 -29,17 16 0,00181 0,00212 -14,62
35 0,00126 0,00172 -26,74 15 0,00178 0,00210 -15,24
34 0,00132 0,00176 -25,00 14 0,00179 0,00208 -13,94
33 0,00139 0,00180 -22,78 13 0,00179 0,00205 -12,68
32 0,00144 0,00184 -21,74 12 0,00179 0,00201 -10,95
31 0,00151 0,00188 -19,68 11 0,00179 0,00197 9,14
30 0,00152 0,00192 -20,83 10 0,00178 0,00191 -6,81
29 0,00156 0,00195 -20,00 9 0,00178 0,00184 -3,26
28 0,00159 0,00199 -20,10 8 0,00177 0,00176 0,57
27 0,00162 0,00202 -19,80 7 0,00176 0,00166 6,02
26 0,00165 0,00204 -19,12 6 0,00174 0,00154 12,99
25 0,00167 0,00207 -19,32 5 0,00172 0,00140 22,86
24 0,00170 0,00209 -18,66 4 0,00166 0,00122 36,07
23 0,00172 0,00210 -18,10 3 0,00154 0,00100 54,00
22 0,00173 0,00212 -18,40 2 0,00123 0,00072 70,83
21 0,00175 0,00213 -17,84 1 0,00057 0,00033 72,73

A BLOK X YONU (+%5)

404
38 \
36 \
34 \
w N\
30 \
28 \
26 \
24 \ -
22 \ N YK OLONLU
20 \ I PERDELI
5 ) )
16 \ )
14 {
12 I
10 ,

) )

) /

4 /

2 7/

0

0,00000

‘ ‘
0,00025  0,00050

0,00075  0,00100  0,00125
YATAY DEPLASMANLAR

‘
0,00150

0,00175  0,00200  0,00225

Sekil 6.1 A blok X yonii (+%5) goreli kat 6telemeleri
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2 - A BLOK X YONU (-%5) (Ax/h)

KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 | 0,00091 | 000144 | -3681 | 20 | 000203 | 000204 | -049
39 | 000100 | 000148 | -3243 | 19 | 000205 | 000204 | 049
38 | 000110 | 000152 | -27.63 | 18 | 000207 | 000204 | 147
37 | 000119 | 000157 | -2420 | 17 | 000208 | 000203 | 246
36 | 000129 | 000161 | -1988 | 16 | 000218 | 000202 | 7,92
35 | 000137 | 000165 | -1697 | 15 | 000208 | 000200 | 4,00
34 | 000145 | 000169 | -1420 | 14 | 000209 | 000198 | 5,56
33 | 000153 | 000173 | -11,56 | 13 | 000210 | 000195 | 7,69
32 | 000160 | 000177 | 960 | 12 | 000210 | 000191 | 9,95

31 0,00196 0,00181 8,29 11 0,00210 0,00187 12,30
30 0,00171 0,00184 -7,07 10 0,00210 0,00181 16,02
29 0,00176 0,00187 -5,88 9 0,00210 0,00175 20,00
28 0,00180 0,00191 -5,76 8 0,00209 0,00167 25,15
27 0,00184 0,00193 -4,66 7 0,00209 0,00158 32,28
26 0,00187 0,00196 -4,59 6 0,00207 0,00147 40,82
25 0,00191 0,00198 -3,54 5 0,00204 0,00134 52,24
24 0,00194 0,00200 -3,00 4 0,00198 0,00118 67,80
23 0,00196 0,00202 -2,97 3 0,00182 0,00097 87,63
22 0,00199 0,00203 -1,97 2 0,00145 0,00071 104,23
21 0,00201 0,00204 -1,47 1 0,00067 0,00034 97,06

A BLOK X YONU (-%5)

40
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36

34

32

30 <>
28
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0,00000  0,00025  0,00050  0,00075  0,00100 0,00125  0,00150 000175  0,00200  0,00225  0,00250
YATAY DEPLASMANLAR

Sekil 6.2 A blok X yonii (-%5) goreli kat 6telemeleri
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3 - ABLOK Y YONU (+%5) (Ax/h)

KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 | 000127 | 000127 | 000 | 20 | 000213 | 000137 | 5547
39 | 000134 | 000129 | 388 | 19 | 000214 | 000135 | 58,52
38 | 000143 | 000130 | 10,00 | 18 | 000214 | 000134 | 59,70
37 | 000151 | 000132 | 1439 | 17 | 000215 | 000132 | 62,88
36 | 000159 | 000133 | 19,55 | 16 | 000214 | 000129 | 65,89
35 | 000166 | 000135 | 2296 | 15 | 000213 | 000127 | 67,72
34 0,00173 0,00136 27,21 14 0,00213 0,00124 71,77
33 | 000178 | 000137 | 2993 | 13 | 000212 | 000120 | 76,67
32 | 000183 | 000138 | 32,61 | 12 | 000212 | 000117 | 81,20

31 0,00188 0,00139 35,25 11 0,00211 0,00112 88,39

30 0,00191 0,00140 36,43 10 0,00209 0,00107 95,33

29 0,00194 0,00140 38,57 9 0,00207 0,00102 102,94
28 0,00197 0,00141 39,72 8 0,00204 0,00095 114,74
27 0,00200 0,00141 41,84 7 0,00199 0,00088 126,14
26 0,00203 0,00141 43,97 6 0,00193 0,00079 144,30
25 0,00205 0,00141 45,39 5 0,00182 0,00070 160,00
24 0,00207 0,00140 47,86 4 0,00166 0,00059 181,36
23 0,00209 0,00140 49,29 3 0,00141 0,00046 206,52
22 0,00211 0,00139 51,80 2 0,00102 0,00031 229,03
21 0,00212 0,00138 53,62 1 0,00042 0,00014 200,00

ABLOK Y YONU (+%5)
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Sekil 6.3 A blok Y yonii (+%5) goreli kat 6telemeleri
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4 - A BLOK Y YONU (-%5) (Ax/h)

KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 | 000127 | 000127 | 000 | 20 | 000214 | 000137 | 56,20
39 | 000135 | 000129 | 465 | 19 | 000214 | 000135 | 58,52
38 | 000143 | 000130 | 10,00 | 18 | 000215 | 000134 | 6045
37 | 000151 | 000132 | 1439 | 17 | 000215 | 000132 | 62,88
36 | 000159 | 000133 | 19,55 | 16 | 000215 | 000130 | 6538
35 | 000166 | 000135 | 2296 | 15 | 000213 | 000127 | 67,72
34 0,00173 0,00136 27,21 14 0,00213 0,00124 71,77
33 | 000179 | 000137 | 30,66 | 13 | 000213 | 000121 | 76,03
32 | 000184 | 000139 | 3237 | 12 | 000212 | 000117 | 81,20

31 0,00188 0,00139 35,25 11 0,00211 0,00112 88,39
30 0,00191 0,00140 36,43 10 0,00210 0,00108 94,44
29 0,00195 0,00141 38,30 9 0,00208 0,00102 103,92
28 0,00198 0,00141 40,43 8 0,00205 0,00095 115,79
27 0,00201 0,00141 42,55 7 0,00200 0,00088 127,27
26 0,00204 0,00141 44,68 6 0,00193 0,00080 141,25
25 0,00206 0,00141 46,10 5 0,00183 0,00070 161,43
24 0,00208 0,00140 48,57 4 0,00167 0,00059 183,05
23 0,00210 0,00140 50,00 3 0,00142 0,00046 208,70
22 0,00211 0,00139 51,80 2 0,00102 0,00031 229,03
21 0,00213 0,00138 54,35 1 0,00042 0,00014 200,00
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5 - B BLOK X YONU (+%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU | PERDELI | K/P (%)
40 0,00072 0,00101 -28,71 20 0,00180 0,00129 39,53
39 0,00081 0,00103 -21,36 19 0,00182 0,00129 41,09
38 0,00091 0,00105 -13,33 18 0,00184 0,00128 4375
37 0,00101 0,00107 -5,61 17 0,00186 0,00127 46,46
36 0,00110 0,00109 0,92 16 0,00188 0,00126 49,21
35 0,00118 0,00111 6,31 15 0,00185 0,00124 49,19
34 0,00125 0,00114 9,65 14 0,00186 0,00122 52,46
33 0,00132 0,00116 13,79 13 0,00188 0,00119 57,98
32 0,00138 0,00117 17,95 12 0,00189 0,00117 61,54
31 0,00147 0,00119 23,53 11 0,00190 0,00113 68,14
30 0,00146 0,00121 20,66 10 0,00191 0,00109 75,23
29 0,00150 0,00122 22,95 9 0,00191 0,00105 81,90
28 0,00155 0,00124 25,00 8 0,00192 0,00099 93,94
27 0,00159 0,00125 27,20 7 0,00191 0,00093 105,38
26 0,00163 0,00126 29,37 6 0,00190 0,00085 123,53
25 0,00166 0,00127 30,71 5 0,00187 0,00076 146,05
24 0,00169 0,00128 32,03 4 0,00180 0,00065 176,92
23 0,00172 0,00128 34,38 3 0,00165 0,00052 217,31
22 0,00175 0,00129 35,66 2 0,00132 0,00036 266,67
21 0,00178 0,00129 37,98 1 0,00061 0,00016 281,25
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6 - B BLOK X YONU (-%5) (Ax/h) (Ax/h)

KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 | 000076 | 000112 | -32,14 | 20 | 000188 | 000145 | 29.66
39 | 000086 | 000114 | -2456 | 19 | 000190 | 000144 | 31,94
38 | 0,00097 | 000116 | -1638 | 18 | 000192 | 000144 | 33,33
37 | 000107 | 000118 | -932 | 17 | 000193 | 000143 | 34,97
36 | 000117 | 000121 | -331 | 16 | 000191 | 000141 | 3546
35 | 000125 | 000123 | 1,63 | 15 | 000191 | 000140 | 3643
34 | 000133 | 000126 | 556 | 14 | 000192 | 000138 | 39,13
33 | 000139 | 000128 | 859 | 13 | 000193 | 000135 | 42,96
32 | 000145 | 000130 | 11,54 | 12 | 000194 | 000132 | 4697
31 | 000145 | 000132 | 985 | 11 | 000195 | 000128 | 52,34
30 | 000153 | 000134 | 14,18 | 10 | 000196 | 000123 | 59,35
29 | 0,00157 | 000136 | 1544 | 9 | 000196 | 000118 | 66,10
28 | 000161 | 000138 | 1667 | 8 | 000196 | 000111 | 76,58
27 | 000166 | 000139 | 1942 | 7 | 000196 | 000103 | 90,29
26 | 000170 | 000141 | 2057 | 6 | 000195 | 000094 | 107,45
25 | 000173 | 000142 | 21,83 | 5 0,00193 | 0,00084 | 129,76
24 | 000177 | 000143 | 2378 | 4 | 000187 | 000071 | 163,38
23 | 000180 | 000144 | 2500 | 3 0,00174 | 0,00056 | 210,71
22 | 000183 | 000144 | 27,08 | 2 | 000141 | 000039 | 261,54
21 | 000185 | 000145 | 27,59 | 1 0,00067 | 0,00018 | 272,22
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7 - B BLOK Y YONU (+%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 0,00150 0,00221 -32,13 20 0,00245 0,00254 -3,54
39 0,00160 0,00225 -28,89 19 0,00245 0,00252 -2,78
38 0,00172 0,00228 -24,56 18 0,00245 0,00249 -1,61
37 0,00183 0,00232 -21,12 17 0,00244 0,00246 -0,81
36 0,00192 0,00236 -18,64 16 0,00242 0,00243 -0,41
35 0,00201 0,00239 -15,90 15 0,00239 0,00239 0,00
34 0,00208 0,00242 -14,05 14 0,00238 0,00234 1,71
33 0,00214 0,00245 -12,65 13 0,00237 0,00229 3,49
32 0,00220 0,00248 -11,29 12 0,00236 0,00223 5,83
31 0,00224 0,00250 -10,40 11 0,00235 0,00216 8,80
30 0,00225 0,00252 -10,71 10 0,00233 0,00208 12,02
29 0,00229 0,00254 9,84 9 0,00231 0,00199 16,08
28 0,00232 0,00255 -9,02 8 0,00228 0,00188 21,28
27 0,00234 0,00256 -8,59 7 0,00224 0,00175 28,00
26 0,00237 0,00257 -7,78 6 0,00218 0,00160 36,25
25 0,00239 0,00257 -7,00 5 0,00209 0,00142 47,18
24 0,00241 0,00257 -6,23 4 0,00195 0,00121 61,16
23 0,00242 0,00257 -5,84 3 0,00170 0,00095 78,95
22 0,00243 0,00256 -5,08 2 0,00127 0,00065 95,38
21 0,00244 0,00255 -4,31 1 0,00054 0,00028 92,86
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8 - BBLOK Y YONU (-%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) [KAT | KOLONLU | PERDELI | K/P (%)
40 0,00150 0,00221 -32,13 20 0,00245 0,00254 -3,54
39 0,00160 0,00225 -28,89 19 0,00245 0,00252 -2,78
38 0,00172 0,00228 -24,56 18 0,00245 0,00249 -1,61
37 0,00183 0,00232 -21,12 17 0,00244 0,00246 -0,81
36 0,00192 0,00236 -18,64 16 0,00242 0,00243 -0,41
35 0,00201 0,00239 -15,90 15 0,00239 0,00239 0,00
34 0,00208 0,00242 -14,05 14 0,00238 0,00234 1,71
33 0,00214 0,00245 -12,65 13 0,00237 0,00229 3,49
32 0,00220 0,00248 -11,29 12 0,00236 0,00223 5,83
31 0,00224 0,00250 -10,40 11 0,00235 0,00216 8,80
30 0,00225 0,00252 -10,71 10 0,00233 0,00208 12,02
29 0,00229 0,00254 -9,84 9 0,00231 0,00199 16,08
28 0,00232 0,00255 -9,02 8 0,00228 0,00188 21,28
27 0,00234 0,00256 -8,59 7 0,00224 0,00175 28,00
26 0,00237 0,00257 -7,78 6 0,00218 0,00160 36,25
25 0,00239 0,00257 -7,00 5 0,00209 0,00142 47,18
24 0,00241 0,00257 -6,23 4 0,00195 0,00120 62,50
23 0,00242 0,00257 -5,84 3 0,00170 0,00095 78,95
22 0,00243 0,00256 -5,08 2 0,00127 0,00065 95,38
21 0,00244 0,00255 -4,31 1 0,00054 0,00028 92,86
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9 - C BLOK X YONU (+%5) (Ax/h)
KAT | KOLONLU PERDELI K/P | KAT | KOLONLU PERDELI K/P
40 0,00166 0,00136 22,06 | 20 0,00212 0,00130 63,08
39 0,00173 0,00137 26,28 | 19 0,00210 0,00128 64,06
38 0,00180 0,00138 30,43 18 0,00209 0,00125 67,20
37 0,00187 0,00140 33,57 17 0,00207 0,00123 68,29
36 0,00193 0,00141 36,88 | 16 0,00206 0,00121 70,25
35 0,00198 0,00142 39,441 15 0,00202 0,00119 69,75
34 0,00202 0,00142 4225 14 0,00201 0,00116 73,28
33 0,00206 0,00143 44,06 | 13 0,00198 0,00112 76,79
32 0,00209 0,00143 46,15 | 12 0,00196 0,00108 81,48
31 0,00213 0,00141 51,06 | 11 0,00193 0,00104 85,58
30 0,00213 0,00144 47,921 10 0,00189 0,00099 90,91
29 0,00214 0,00144 48,61 9 0,00185 0,00094 96,81
28 0,00215 0,00143 50,35 8 0,00181 0,00088 105,68
27 0,00216 0,00142 52,11 7 0,00176 0,00081 117,28
26 0,00216 0,00141 53,19 6 0,00170 0,00073 132,88
25 0,00216 0,00140 54,29 5 0,00161 0,00065 147,69
24 0,00216 0,00138 56,52 4 0,00149 0,00055 170,91
23 0,00216 0,00136 58,82 3 0,00130 0,00043 202,33
22 0,00215 0,00134 60,45 2 0,00097 0,00030 223,33
21 0,00213 0,00132 61,36 1 0,00042 0,00013 223,08
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10 - C BLOK KOLONLU X YC")NL"J( -%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU | PERDELI | K/P (%)
40 0,00162 0,00136 19,12 20 0,00213 0,00120 77,50
39 0,00168 0,00137 22,63 19 0,00211 0,00118 78,81
38 0,00176 0,00138 27,54 18 0,00210 0,00115 82,61
37 0,00184 0,00138 33,33 17 0,00208 0,00112 85,71
36 0,00190 0,00139 36,69 16 0,00205 0,00110 86,36
35 0,00196 0,00139 41,01 15 0,00203 0,00108 87,96
34 0,00200 0,00139 43,88 14 0,00201 0,00105 91,43
33 0,00204 0,00139 46,76 13 0,00199 0,00101 97,03
32 0,00208 0,00139 49,64 12 0,00197 0,00097 103,09
31 0,00208 0,00138 50,72 11 0,00194 0,00093 108,60
30 0,00211 0,00137 54,01 10 0,00191 0,00088 117,05
29 0,00212 0,00136 55,88 9 0,00188 0,00083 126,51
28 0,00213 0,00135 57,78 8 0,00185 0,00078 137,18
27 0,00214 0,00134 59,70 7 0,00181 0,00071 154,93
26 0,00215 0,00133 61,65 6 0,00175 0,00064 173,44
25 0,00215 0,00131 64,12 5 0,00168 0,00056 200,00
24 0,00215 0,00129 66,67 4 0,00158 0,00047 236,17
23 0,00215 0,00127 69,29 3 0,00141 0,00037 281,08
22 0,00215 0,00125 72,00 2 0,00109 0,00025 336,00
21 0,00214 0,00122 75,41 1 0,00049 0,00011 345,45
CBLOK X YONU (-%5)
40
38 \
36
34 1 \
3
30 A \
x \
24
2
/ Thoou
18 /
16
14 //
12
10 //
8
6 //
4
2 ———
0

0,00100  0,00125 000150 000175  0,00200  0,00225

YATAY DEPLASMANLAR

0,00000  0,00025  0,00050  0,00075

Sekil 6.10 C blok X yonii (-%5) goreli kat 6telemeleri

0,00250



KAT

134

11 - C BLOK Y YONU (+%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU PERDELI | K/P (%)
40 0,00178 0,00171 4,09 20 0,00211 0,00192 9,90
39 0,00184 0,00175 5,14 19 0,00208 0,00190 9,47
38 0,00191 0,00178 7,30 18 0,00206 0,00187 10,16
37 0,00198 0,00182 8,79 17 0,00203 0,00184 10,33
36 0,00203 0,00185 9,73 16 0,00200 0,00182 9,89
35 0,00208 0,00188 10,64 15 0,00195 0,00178 9,55
34 0,00211 0,00191 10,47 14 0,00193 0,00175 10,29
33 0,00214 0,00193 10,88 13 0,00190 0,00171 11,11
32 0,00216 0,00195 10,77 12 0,00186 0,00167 11,38
31 0,00218 0,00197 10,66 11 0,00183 0,00162 12,96
30 0,00218 0,00198 10,10 10 0,00179 0,00157 14,01
29 0,00218 0,00199 9,55 9 0,00174 0,00150 16,00
28 0,00219 0,00199 10,05 8 0,00169 0,00143 18,18
27 0,00219 0,00199 10,05 7 0,00164 0,00134 22,39
26 0,00218 0,00199 9,55 6 0,00157 0,00124 26,61
25 0,00218 0,00198 10,10 5 0,00149 0,00112 33,04
24 0,00217 0,00198 9,60 4 0,00138 0,00097 42,27
23 0,00216 0,00197 9,64 3 0,00120 0,00078 53,85
22 0,00214 0,00196 9,18 2 0,00091 0,00055 65,45
21 0,00213 0,00194 9,79 1 0,00040 0,00024 66,67
CBLOK Y YONU (+%5)
40
38 \\
36
34 .
32 A
30 -
28
26
24 .
2 === KOLONLU
20 PERDELI
i /
/
16
12
0 /
8 /
° /
4 /
2 .
, —

0,00000

0,00025  0,00050

0,00075  0,00100  0,00125

0,00150

YATAY DEPLASMANLAR

0,00175  0,00200

0,00225  0,00250

Sekil 6.11 C blok Y yonii (+%5) goreli kat 6telemeleri



KAT

135

12 - C BLOK Y YONU (-%5) (Ax/h)
KAT | KOLONLU | PERDELI | K/P (%) | KAT | KOLONLU | PERDELI | K/P (%)
40 0,00178 0,00173 2,89 20 0,00214 0,00194 | 10,31
39 0,00185 0,00177 4,52 19 0,00212 0,00192 | 1042
38 0,00193 0,00180 722 18 0,00210 0,00189 11,11
37 0,00200 0,00184 8,70 17 0,00207 0,00186 11,29
36 0,00205 0,00187 9,63 16 0,00204 0,00184 | 10,87
35 0,00210 0,00190 10,53 | 15 0,00200 0,00180 | 11,11
34 0,00214 0,00193 1088 | 14 0,00197 0,00177 11,30
33 0,00217 0,00195 1128 | 13 0,00194 0,00173 12,14
32 0,00219 0,00197 11,17 | 12 0,00191 0,00169 13,02
31 0,00221 0,00199 11,06 | 11 0,00188 0,00164 | 14,63
30 0,00220 0,00200 10,00 | 10 0,00184 0,00159 15,72
29 0,00221 0,00201 9,95 9 0,00180 0,00152 | 1842
28 0,00222 0,00201 10,45 8 0,00175 0,00145 | 20,69
27 0,00222 0,00201 10,45 7 0,00170 0,00136 | 25,00
26 0,00222 0,00201 10,45 6 0,00163 0,00126 | 2937
25 0,00221 0,00201 9,95 5 0,00155 0,00113 | 37,17
24 0,00220 0,00200 10,00 4 0,00143 0,00098 | 4592
23 0,00219 0,00199 10,05 3 0,00125 0,00079 | 5823
22 0,00218 0,00198 10,10 2 0,00095 0,00056 | 69,64
21 0,00216 0,00196 10,20 1 0,00042 0,00024 | 75,00
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6.4 Metraj Karsilastirmalari
6.4.1 Demirli B225 Betonu Bakimindan Karsilastirma

Cizelge 6.4’de goriildiigii gibi kolonlu yapida perdeli yapiya gore daha fazla beton kullanilmig
olup bu oranin karsilastirma sonucunu net verecek kadar biiyiik olmadigi tespit edilmistir. Bu
nedenle beton kullanimi konusunda herhangi bir sistemin digerine gore daha avantajh

oldugunu sdylememiz dogru olmayacaktir.

Cizelge 6.4 Demirli B225 betonu metraji

BLOK |KOLONLU (m’) | PERDELI (m?) K/P (%)
A 6.824,80 6.717,80 1,59
A’ 6.824,80 6.717,80 1,59
B 6.852,10 6.447,60 6,27
B' 6.852,10 6.447,60 6,27
B" 6.852,10 6.447,60 6,27
B" 6.852,10 6.447,60 6,27
C 3.533,10 3.717,70 -4,97
c 3.533,10 3.717,70 -4,97
TOPLAM 48.124,20 46.661,40 3,13

6.4.2 Betonarme Kalib1 Bakimindan Karsilastirma

Betonarme kalib1 metrajinda yapilan ¢alismadan Cizelge 6.5°ten de anlasilacag tizere kolonlu

sistemde yapilan yapinin ¢ok daha ekonomik oldugu sonucuna ulagilmaktadir.

Cizelge 6.5 Betonarme kalib1 metraji

BLOK | KOLONLU (m% | PERDELI (m?) K/P (%)
A 36.865,20 44.510,60 -17,18
A' 36.865,20 44.510,60 -17,18
B 37.513,40 41.444,40 -9,48
B' 37.513,40 41.444,40 -9,48
B" 37.513,40 41.444,40 -9,48
B" 37.513,40 41.444,40 -9,48
C 18.031,00 20.376,00 -11,51
c 18.031,00 20.376,00 -11,51
TOPLAM 259.846,00 295.550,80 -12,08
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6.4.3 Betonarme Demiri Bakimindan Karsilastirma

Betonarme demiri perdeli sistem de yapilan yapinin ¢ok daha ekonomik oldugu sonucuna

ulasilmaktadir (Cizelge 6.6).

Cizelge 6.6 Betonarme demiri metraji

BLOK | KOLONLU (tn) | PERDELI (tn) K/P (%)
A 865,30 422,90 104,61
A’ 865,30 422,90 104,61
B 882,20 607,90 45,12
B' 882,20 607,90 45,12
B" 882,20 607,90 45,12
B™ 882,20 607,90 45,12
C 431,70 394,30 9,49
c 431,70 394,30 9,49
TOPLAM 6.122,80 4.066,00 50,59

6.4.4 Toplam Maliyet Bakimindan Karsilastirma

Toplam maliyet bakimindan perdeli sistemde yapilan yiiksek yapinin kolonlu sistemde

yapilan yiiksek yapiya gore daha ekonomik oldugu sonucu elde edilmistir (Cizelge 6.7).

Cizelge 6.7 Toplam maliyet karsilagtirmasi

KOLONLU PERDELI

BLOK (YTL) YTL) K/P (%)
A 1.887.536,15| 1.602.904,87| 17,76
A 1.887.536,15| 1.602.904,87| 17,76
B 1.909.003,91| 1.688.118,70| 13,08
B 1.909.003,91| 1.688.118,70| 13,08
B 1.909.003,91| 1.688.118,70| 13,08
B’ 1.909.003,91| 1.688.118,70| 13,08
C 949.763,73 965.776,12 -1,66
C 949.763,73 965.776,12 -1,66
TOPLAM | 13.310.615,40| 11.889.836,78| 11,95
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7 SONUCLAR VE ONERILER

1- Yapilan tez calismast sonucunda asil karsilagtirma konusu olan ekonomik yonden
karsilastirilmas: yapilmis ve genel olarak perdeli sistem ile yapilan yiiksek yapinin % 11,95
gibi diisiik bir farkla kolonlu sistemle yapilan yiiksek yapiya gore daha ekonomik oldugu
sonucuna varilmistir. Fakat bu sonucun daha Once yapilan benzer caligmalarin sonucuna
uymadig goriilmektedir [Yagan, 2002]. Bunun sebebi daha 6nce yapilan benzer calismalarda
yapilarin yiikseklikleri 10-15 kat arasinda alinmasina karsin bu tez ¢alismasinda bu degerin 40
kat alinmasidir. 40 kathh bir yapimin Deprem Yonetmeliginin sartlarini saglayarak
tasarlanabilmesi icin ¢ok fazla sayida ve siklikta kolon yerlestirilmesi gerektigi i¢in kolonlu
yapida daha fazla betonarme demiri kullanilmasi gerekmektedir. Bu nedenle kolonlu sistemde
yapilan yiiksek yapinin maliyeti daha fazla ¢ikmistir. Kolonlu sistemden olusan yapinin

perdeli sistemden olusan yapiya gore tek avantaji daha az kalip kullanilmasidir.

2- Beklendigi gibi genel olarak perdeli sistem ile tasarlanmis binalarin goreli kat
otelemeleri kolonlu sistem ile tasarlanmis binalara gore daha kiiciiktiir (Cizelge 6.3). Buradan
da perdeli sistem ile tasarlanmis yapilarin yanal rijitliginin kolonlu sistem ile tasarlanmig

yapilara gore daha fazla oldugu sonucuna ulasilir.

3- 40 kath yiiksek yapilar sadece kolonlu sistem ile tasarlandiginda kat deplasmanlarinin
limit sinirlar dahilinde olmasi gibi Deprem Yonetmeliginin sartlarini saglayabilmesi i¢in ve
ornek yiiksek yapinin geometrik yapisinin da ¢ok diizgiin olmamasindan dolay1 ¢cok sayida ve
siklikta kolon yerlestirmek zorunda kalinmistir. Bu durum yapi kat planlarinda goriildiigi
gibi yapinin mimari kullanim fonksiyonlarin1 olumsuz yonde etkileyecektir. Ayrica tasiyici
sitemi sadece kolonlardan olusan yapilarin kolon — kiris birlesim bolgelerinde donatinin
yogunlastig1 goriilmiistiir. Bu durumda 6zellikle bu bolgelerde donatinin montaji zor olacak
ve daha da onemlisi betonun kalip i¢ine saglikli bir sekilde yerlesip betonun donati ile birlikte
calismas1 (aderansi) azalacaktir. Bu sebeple binanin en hayati noktalar1 olan kolon — kirig

birlesim bolgelerinde deprem gibi zorlamalar altinda daha fazla hasar olabilecegi soylenebilir.

4- Sonug olarak 40 katli yiiksek bir yap1 ozellikle geometrik yapisi da diizgiin degilse
betonarme yapilacaksa hem ekonomik yonden hem de iilkemizin depremselligi goz Oniine

alinarak perdeli sistemde yapilmas1 uygun olacaktir.
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EK 1 : Ornek yapinin mimari projesi
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