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BOLUM 1: GENEL BINA BILGILERI

1.1. GIRiS

Binanin cografi konumu istanbul/..... bolge
] Jo— olarak verilmektedir. Bina tek kat
boyutlu tasiyici sistem genel gérunusu
gorunusu ve tipik sistem en kesitleri s
raporda bina analiz sonuclari, tipik

Binanin yatay yuk tasiyici sistemj
ve diger dogrultuda stuneklik dy
dogrultuda acikhk 24m ve uz
yuksekligi 8 metre ve cati
dayanimi yuksek IPE kiris
edilmemistir. Asiklar sag
kullaniimistir.

Taslyici sistemi olug
birlestirilecek elep
cercevelerin kol
birlesimlerindy

Binanin yep

Bina tas
Esaslay
16, A

Bi

Afre
Katsayila

Binanin deprem heSa
taban kesme kuvveti degerre
karsilastirilarak gerekli artirimlar ye
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ERELERI

ve Yapim
8, ANSI/AISC 360-
aydalaniimistir.

| analiz yontemi
sjaplarinda azaltilmamis
dayanimlari azaltilmis
istir. ikinci mertebe
aciklanan yaklasik ikinci

lanan Yuk ve Dayanim

od birlestirme yontemi ile bulunan

jlanan taban kesme kuvveti degerleri ile
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Yan cephe gérunusu
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1.2.1. MALZEME BILGILERI
1.2.2. YAPISAL GELiK MALZEMESI

Hazirlayan: Timer DUMAN

Taslyici sistem elemanlari icin S235JR ve S275JR malzemesi kullaniimistir. Malzemenin 6zelikleri
asagida gosterilmistir. Yapisal celik siniflarinin Fy, akma gerilmesi ve Fu, cekme dayanimi degerleri
asagidaki tabloda verilmistir.

. Karakteristik Kalinlik, t (mm)

Standart ve Gelik t <40mm 40mm <t <80mm
I F, (Nimm2) | F, (N/mm?) | F, (N/mm?) | F, (N/mm?)
EN 10025-2

S235 235 360 215 360
S275 275 430 255 410
S355 355 510 335 470
S450 440 550 410 550

Bulon siniflarina gore bulonlarin, karakteristik gerilme dayanimlari asagidaki tabloda gosterilmistir.

Ezilme Etkili
. - Karakteristik Cekme Birlesimlerde
Bulon Sinifi B?I?i n?g:nl:‘r:sKGo(:l‘:liiu Gerilmesi Dayamm, F, Karakteristik Kayma
(MPa)® Gerilmesi Dayanim, F,,
(MPa)"

4.6° - 300 180
4.8° - 300 180
5.6° - 375 225
5.8° - 375 225
6.8 - 450 270
g8 Kayma Diizlemi Iginde 600 360
' Kayma Diizlemi Diginda 450
Kayma Diizlemi I¢inde < 450
109 Kayma Diizlemi Diginda il 563

*: Yorulma yiiklemesi alunda ¢ekme etkisindeki yiiksek dayanimli bulonlar icin Ek 2°ye bakiniz.
2 Dogrudan eksenel (gekme ve basing) yiik etkisindeki bir birlesim uzunlugunun 950mm’yi agmasi halinde,
tablodaki F,, deZerleri %15 oraninda azaltilacaktir.
¢ : Birlesimin kalinhig: bulon ¢apimin 5 katini astiginda, asan her 2mm igin normal bulonlanin tabloda verilen
degerleri %) oraninda azaltilmalidir.

CYTHYE 2018 Madde 13.3.3 te yuksek dayanimli bulonlar i¢in verilen minimum 6n cekme kuvvetleri
asagidaki tabloda gosterilmistir. (CYTHYE 2018 tablo 13.6.)

Bulon 8.8 10.9

MI16 88 110

M20 137 172

M22 170 212

M24 198 247

M27 257 321

M30 a 314 393

M36 458 572
“Minimum 6ncckme kuvveti, bulonlann  minimum g¢eckme kuvveti  dayamminin %70%i  olarak
belirlenmektedir.
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Kaynakli birlesimlerde kaynak metali dayanimi CYTHYE 2018 Madde 13.2.6 ya uygun olarak
belirlenecektir. Buna gére CYTHYE 2018 Bolum 2.1.1'de tanimlanin farkh ¢elik siniflarindan olusan
elemanlarin birlestirilmesine izin verilir. Kaynak metalinin akma gerilmesi, cekme dayanimi, kopma
uzamasi ve minimum ¢entik toklugu (CVN, Charpy-V-Notch) degeri daima birlestirdigi
elemanlarinkinden buyUk veya en az elemanlarinkine esit olacaktir. Ayrica kaynak dikisine ntfuz
edebilecek olan hidrojen miktarinin disuk olmasi saglanacaktir.

Kaynak birlesim tasarimlarinda kaynak metali akma ve ¢cekme dayanimlariicin CYTHYE 2018 Tablo
13.5'te verilen degerler kullanilmistir. Deprem yukleri etkisindeki elemanlarin birlesim ve eklerinde
kullanilacak kaynak metali 6zellikleri asagidaki tabloda gosterilmistir. (TBDY Tablo 9.1)

Kaynak Metali Simfi E 480 E 550
Karakteristik Akma gerilmesi. N/mm? 400 470
Min. Cekme dayanim, ( F; ) N/mm’ 480 550
Min. Uzama. % 22 19
Centik Toklugu (CVN) -18°C de min. 27J

TBDY Madde 9.2.4 uyarinca olasi akma gerilmesi ve olasi cekme dayanimi hesabinda uygulanacak
katsayilar, yapi celiginin sinifina ve eleman turtune bagli olarak asagidaki tabloda gosterilmistir.

Yap1 Celigi Sumfi ve Eleman Tiirii R, R,
S 235 geliginden 1mal edilen hadde profillen: ve levhalar 14 1.1
S 275 ¢eliginden 1mal edilen hadde profiller: ve levhalar 53 1.1
S 355 ¢eliginden 1mal edilen hadde profiller: ve levhalar 1.25 1.1
S 460 ¢eliginden 1mal edilen hadde profillenn 1.1 1.1
Boru ve Kutu profiller 14 13
Donati ¢elig 1.2 12

Cekme elemanlarinda gevrek gé¢cmenin énlenmesi igin, yapinin émri boyunca olusmasi muhtemel en
dusuk sicaklikta minimum ¢entik toklugu (CVN, Charpy-V-Notch) degeri 27) olacaktir. Birlesimlerde
kullanilan plakalarin 30mm veya daha kalin olanlarinda imalattan énce laminasyon testi yapilarak
catlak kontrolU yapilmaldir. Epoksi kullanilan birlesimlerin kabul edilen dayanimlari yerinde yapilan
testler ile gosterilmelidir.
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Bilgisayar hesabinda kullanilan ¢elik malzeme 6zellikleri asagida gosterilmistir.

E Material Property Data

General Data
Material Name $235
Material Type Steel v
Directional Symmetry Type Isotopic v
Material Display Color \ [ change.. |
Material Notes | Modfy/Show Notes... |
Material Weight and Mass
® Specify Weight Density O Specify Mass Density
Weight per Unit Volume kN/m?
Mass per Unit Volume W kg/m?
Mechanical Property Data
Modulus of Elasticty, E MPa
Poisson’s Ratio, U
Coefficient of Themal Expansion, A 0.0000117 11
Shear Modulus, G 80769.23 MPa
Design Properties for Steel Materials
Minimum Yield Stress, Fy [ |mpa
Minimum Tensie Strength, Fu MPa
Expected Yield Stress, Fye MPa
Effective Tensie Strength, Fue MPa
E Material Property Design Data
Material Name and Type
Material Name |S275
Material Type ' Steel, Isotropic
Grade S275
Design Propetties for Steel Materials
Minimum Yield Stress, Fy 275 MPa
Minimum Tensile Strength, Fu 430 MPa
Expected Yield Stress, Fye 302.5 MPa
Effective Tensile Strength, Fue 473 MPa

~
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1.2.3. TEMEL BETONARME MALZEMESI

Temel betonu icin C25 sinifi beton ve donati ¢eligi icin B420C sinifi donati secilmistir. Bunlarin
Ozellikleri asagida gosterilmistir.

Beton 6zellikleri icin TS-206 da verilen tablo asagida gosterilmistir.

En dusuk karakteristik En dasik karakteristik
Basing dayanimi sinfi silindir dayanimi kap dayanimi
fck.sil fck.kﬁp
N/mm? N/mm?>

C 8/10 8 10
C12/15 12 15
C 16/20 16 20
C 20/25 20 25
C 25/30 25 30
C 30737 30 37
C 35/45 35 45
C 40/50 40 50
C 45/55 45 55
C 50/60 50 60
C 55/67 55 67
C 60/75 60 75
C 70/85 70 85
C 80/95 80 95
C 90/105 90 105
C 100/115 100 115

Donati mekanik 6zellikleri icin TS-708 de verilen tablo asagida gdsterilmistir.

Tip Duz Nervirli Profilli @
yuzeyli

Sinif S 220 S420 | B420B | B420C | B500B | B500C | B500A

Akma gayamml (en az) Re 220 420 420 420 500 500 500

(N/mm?)

Cekme dayanimi (en az) Rn 340 550
2 500 - = = -

(N/mm®)

Cekme dayanimi/akma dayanimi 1,20 145 1,08 21,15 1,08 21,15 i

orani Ry /Re (enaz) | (enaz) | (enaz) | <1,35 | (enaz) | <1,35

Deneysel akma

dayanimi/karakteristik akma - 1,30 - 1,30 - 1,30 -

dayanimi orani Re act/Re nom (Max)

Kopma uzamasi (en az) As (%) 18 10 12 12 12 12 5

Maksimum ytiikte toplam uzama

(en az) Agt (OA)) a P 5 7,5 5 7,5 2,5

Bikme agisi (°) 180 -

Bikme acisi/ters bikme acisi ” - 90/20

? Soguk mekanik igslem uygulanarak da imal edilebilir.

P Cizelge 4'tn *' dip notu.
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Bilgisayar modelinde kullanilan beton ve donati malzeme 6zellikleri asagida gosterilmistir.

B Material Property Data

General Data
Material Name C25/30
Material Type Concrete v
Directional Symmetry Type | Isotropic |
Material Display Color B e |
Material Notes | Modfy/Show Notes... |

Material Weight and Mass
@® Specify Weight Density O Specify Mass Density
Weight per Unit Volume 24,9926 [ kN/m?
Mass per Unit Volume 2548538 kg/m?

Mechanical Property Data
Modulus of Blasticity, E 31000 | MPa
Poisson’s Ratio, U 0.2 |
Coefficient of Themal Expansion, A 0.00001 [1c
Shear Modulus, G 112916.67 MPa

Material Name and Type

Material Name (C25/30

Material Type Concrete. Isotropic

Grade lc25/30 ]

Design Properties for Concrete Materials
Characteristic Concrete Cylinder Strength, fck [25 | MPa
[ Lightweight Concrete
Shear Strength Reduction Factor {
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B Material Property Data

irlayan: Timer DUMAN

General Data
Material Name [B420C
Matenal Type Rebar
Directional Symmetry Type Uniaxial
Material Display Color - Change...
Material Notes Modify/Show Not

Matenal Weight and Mass
(® Specify Weight Density (O Specify Ma
Weight per Unit Volume

Mass per Unit Volume

Mechanical Property Data
Modulus of Elasticity, E

Coefficient of Thermal Expansion, A

1.3. ZEMIN PARAMETREL

Geoteknik raporda verilen ze

Yerel zemin sinifi

Dusey yatak katsayisi
Temel tasima gucu tasay
Zemin birim hacim agi

1.4. DUSEY STA
1.4.1. SABIT Yi

Cati yukleri:

Cephe yukler:

Cephe kapla
Cephe elemanlari
Dograma

Toplam

10
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Dis duvar yuki:

Bina tek katli oldugu icin duvarlar dogrud

yuku alinmamistir.

1.4.2. HAREKETLI YUKLER

Bina tek katlidir. Binada kat désemesi yo |

Hareketli yuk azaltmasi uygulanmami

1.4.3. KAR YUKU

Topografik bolge sinifinin, TS EN
sagladigi varsayillmaktadir.

TS EN 1991-1-3 Bolum 1.6.1 §
yuzeyindeki kar agirhg, sk

TS EN 1991-1-3 Ek MA Cj
agirligr guvenli tarafta

sk =1.0625kN/m?

TSEN 1991-1-3 B
agirligi, S

S=p,-CeCes

Maruz kal
normal ¥

Is1 kat

S=

0
Y, (a) = 0.8

TS EN 1991-1-3 Bélu
dizenlemesi olarak Durum
yuku yayilislari géz éntine alinacak

Hazirlayan: Timer DUMAN

irisler icin duvar
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ge sinifi

daki sekli alir.

asinin 6nlenmedigi

de, sirasiyla birikmemis kar yuku

2si olarak Durum(2) de gosterilen kar
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1.5. DEPREM YER HAREKETI SPEKTRUMU
1.5.1. YATAY ELASTIK TASARIM SPEKTRUMU

Binanin bulundugu bdlge Turkiye Deprem Tehlike Haritalari (https://tdth.afad.gov.tr) adresinden DD2
deprem yer hareketi duzeyi icin elde edilen yatay ve dusey elastik tasarim spektrum grafikleri asagida

gosterilmektedir.

Hazirlayan: Timer DUMAN

Yatay Elastik Tasarim Spektrumu

T
Sa(:(T) = (04 -+ 06T—> S[)S (0 < T < TA)
/1
°
=
7]
S(u'(T) = SDS (TA < T < TB)
0 SDI
0 2 4 6 8 Sac (T) T (TB L P'<L TL)
T(s)
Spi T,
Snc (T) - 1;12 L (TL < T)
S])l SDI
T4 =0.2 Tg = — T, =6
4 Sps 5~ Sps Lee
Dusey Elastik Tasarim Spektrumu
1.5 a—
- T
SacD(T) = <0.32 | 0.48T—> Sps (0 <T< TAD)
1 'AD
C)
&%
0.5 Saen(T) = 0.85ps (Tap <T < Tsp)
0 Tsp
0 1 2 3 Sa“])(T) = 085173 T (TBD <T< TLD)
T(s)
T T; T,
TAD:TA TBD:TB TLD:TL

Tap = 0.023 (s) Tap = 0.113 (s) Typ = 3.000 (s)

13
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1.5.2. YAPI iCIN DEPREM PARAMETRELERI

DD2 tasarim depremi i¢in

Degisken Deger Birim Kaynak

Zemin sinifi = ZC
Deprem yer hareketi duzeyi = DD-2
Kisa periyot harita spektral ivme katsayisi Ss = 1.211
1sn periyot icin harita spektral ivme katsayisi S1 = 0.328
Kisa periyot icin yerel zemin katsayisi Fs = 1.2
1sn periyot icin yerel zemin katsayisi F1 = 1.5
Kisa periyot tasarim spektral ivme katsayisi Sds = 1.4532
1sn periyot tasarim spektral ivme katsayisi Sd1 = 0.4920
Yatay tasarim spektrumu kose periyodu TA = 0.068 sn
Yatay tasarim spektrumu kése periyodu B = 0.339 sn
Sabit yer degistirme bdlgesi gecis periyodu TL = 6.000 sn
Yapi dogal titresim periyodu Tx = 0.648 sn

Ty = 0.174 sn
Elastik spektral tasarim ivmesi
X dogrultusu icin Sae(Tx) = 0.76
Y dogrultusu icin Sae(Ty) = 145
Bina kullanim sinifi BKS = 3 Tablo 3.0
Bina 6nem katsayisi I = 1 Tablo 3.1
Deprem tasarim sinifi DTS = 1 Tablo 3.2
Bina yukseklik sinifi BYS = 7 Tablo 3.3
Bina performans hedefi = KH Tablo 3.4
Degerlendirme ve tasarim yontemi = DGT Tablo 3.5
Taslyicl sistem davranis katsayisi
X dogrultusu igin Rx = 4 Tablo 4.1
Y dogrultusu icin Ry = 3 Tablo 4.1
Dayanim fazlaligi katsayisi
X dogrultusu igin Dx = 2.5 Tablo 4.1
Y dogrultusu icin Dy = 2 Tablo 4.1
Deprem yukul azaltma katsayisi
X dogrultusu icin Ra(Tx) = 4.00
Y dogrultusu icin Ra(Ty) = 2.51

Azaltilmis tasarim ivme spektrumu
X dogrultusu icin SaR(Tx)
Y dogrultusu icin SaR(Ty)

1.8621
5.6707
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Proje Ad1:
Proje Numarasi:

1.6. RUZGAR YUKU

Hazirlayan: Timer DUMAN

TS EN 1991-1-4’e gore ruzgar yuklerinin belirlenmesi

CYTHYE 5.3'e gore ruzgar hizinin temel degeri, Vb,
sistemine, dis cephe kaplamalarina ve rtzgara
razgar yukleri 0,5kN/m? den az olmayacaktir.

Vb,0 =28m/sn(100km/sn) olarak alinmistir.
Buna gore esas ruzgar hizi, TS EN 1991-1
Vp = Cdir*Cseason”Vb,0

olmak Uzere, dogrultu katsayisl, cdir
1.0 alindiginda, esas ruzgar hizi

Vp =(1.0)(1.0)Vp,0= 28m/sn seklj

1.6.1. X DOGRULTUSU

Tepe ruzgar basincinin TS

Tepe riizgar basinci

Bina yuksekligi
Bina boyu (
Bina eni (

Esas ruz

Arazi katsayisi ( kr)

Arazi engebelilik katsayisi (

Ortalama ruzgar hizi (Vm(z) ) /sn



Proje Adi:

Proje Numarasi: Hazirlayan: Timer DUMAN
TUrbulans siddeti ( Iv(z) ) = 0,19
Maruz kalma katsayisi ( Ce(z)) = 2,28 Sekil 4.2
e :[min(b;2h)] = 18,40 m
h/d = 0,383
Hava yogunlugu = 1,250 kg/m3
Tepe hiz kaynakl rtzgar basinci qp(z)_1 = 1,13  kN/m2 Esitlik 4.8
qe(z)_2=Ce(z)*gb = 1,12 kN/m2 Esitlik 4.8
Hesaplanan tepe ruzgar basinci qp(z) = 1,13 kN/m2

Binanin X dogrultusunda esen ruzgar icin duvar basing katsayisi hesabi asagidaki tabloda
dzetlenmistir.

Diisey duvar icin dis basing katsayisi Cpe,10 hesabi

Ozellik Deger  Birim Kaynak
Binanin ruzgara dik kenarinin uzunlugu b = 4200 m
Binanin ruzgara paralel kenarinin uzunlugu d = 24.00 m
Bina yuksekligi h = 9.20 m
e=min(b;2h) e = 18.40 m EN 1991-1-4
h < b oldugu icin bina tek parca olarak degerlendirilecektir.
e <d durumu igin
A alani alt kenar uzunlugu e/5 = 3.68 m
B alani alt kenar uzunlugu 4e/5 = 14.72 m
C alani alt kenar uzunlugu de = 5.60 m
d < e durumu icin
A alani alt kenar uzunlugu e/5 = 294 m
B alani alt kenar uzunlugu d-e/5 = 21.06 m
5d < e durumu igin
A alani alt kenar uzunlugu d = 24.00 m

h/d = 0.38

h /d > 0.25 oldugundan Cizelge 7.1 de dogrusal interpolasyon uygulanir.

Buna gore e=18.4m < d=24m oldugu icin Sekil 7.5 ten A =3.68x9.2 = 34m?2 > 10 m? Cizelge 7.1
kullanilabilir.

0 =0°i¢in
A B C D E
Cpe,10 = -1.2 -0.8 -0.5 0.8 -0.5

16



Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Net basing katsayilarinin hesabi

A B o D E
Cpi=-0.3i¢in
Cp,net = Cpe - Cpi
-0.90 -0.50 -0.20 1.08 -0.16
Cpi=0.2icin
Cp,net = Cpe - Cpi
-1.40 -1.00 -0.70 0.58 -0.66
Plan
fe - —{ e < d durumu igin yukseklik
¥
rozgal | A s v h

W/
e

d-e )
riizgar 0 e |b &5 | ¢ biS € )
/ .
h
rizgar A 8 c
A N Y

Duvar etki bolgelerindeki toplam rtzgar basinclari asagidaki sekilde hesaplanir.

Dusey duvarlara etkiyen toplam riuzgar basinci, w (z)= cnet-qp(z)
A B o D E

(ze=h)icin
w(z) = -1.58 -1.13 -0.79 0.66 -0.75  kN/m?
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Cati egim acisi
Ruzgarin yaklastigl yondeki ¢ati egimi a

571 °
Razgarin uzaklastigl yondeki cati egimi o, = 571 °

Cift egimli ¢at1 i¢in dis basing katsayilan ve toplam riizgar basin¢larinin hesabi

0 =0°icin F G H I J Birim

Cp,net = Cpe - Cpi

Cpe = 164 -117 -032 -059 0.11
= 0.01 0.01 0.01 -0.56 -0.56
Cpi=-0.3i¢in = -1.34 -087 -0.02 -0.29 -0.26
Cpi=0.2icin = -1.84 -1.37 -0.52 -0.79 -0.76
Catiya etkiyen ruzgar basinci (w) W = Qqp(2) - Cp,net
Cpi=-0.3i¢in = -1.51 -098 -0.02 -0.32 -0.29 kN/m?
Cpi=0.2icin = -208 -155 -0.59 -0.89 -0.85 kN/m?2
ruzgann yaklagthid ruzgann uzaklashg
yondeki yoz \ ‘101"59*' yuz
I\ 7 ¥
el F
—
! 3
' 3
| o
\ | n
T
. o
¥ » 6=0° G| H §|J | b
o
/ g
>
IS
"
#
O
el4 :[ F
. 4

e—sl0/10 o] 0/10

(b) ruzgar yonu 6=0°
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Proje Ad1:
Proje Numarasi:

1.6.2. Y DOGRULTUSUNDA RUZGAR YUKU (

Hazirlayan: Timer DUMAN
Binaya yan cephesinden esen rtizgar durumu igin (y
gosterilmistir.

Tepe riizgar basinci hesabi

Ozellik

Bina yuksekligi (h')

Bina boyu (b))

Bina eni (d)

Esas ruzgar hizinin temel degeri (
Dogrultu katsayisi ( Cdir)
Mevsim katsayisi ( C season )
Esas ruzgar hizi (Vb))

Arazi kategorisi

z0

z(enaz)

z(encok)

Orografi ruzgar h

Arazi orografi ks

Arazi katsayis

Arazi engeb

Ortalama

Tarbula

Marusz

e:

h

sitlik 4.8
qe Esitlik 4.8

Hesay
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Binanin Y dogrultusunda esen ruzgar icin duvar basing katsayisi hesabi asagidaki tabloda
dzetlenmistir.

Duisey duvar i¢in dis basing katsayisi Cpe,10 hesabi

Ozellik Deger Birim Kaynak
Binanin ruzgara dik kenarinin uzunlugu b = 24.00 m
Binanin ruzgara paralel kenarinin uzunlugu d = 42.00 m
Bina yuksekligi h = 9.20 m
e=min(b;2h) e = 18.40 m EN 1991-1-4
h < b oldugu icin bina tek parca olarak degerlendirilecektir.
e <d durumuigin
A alani alt kenar uzunlugu e/5 = 3.68 m
B alani alt kenar uzunlugu 4e/5 = 14.72 m
C alani alt kenar uzunlugu d-e = 23.60 m
d < e durumuicin
A alani alt kenar uzunlugu e/5 = 294 m
B alani alt kenar uzunlugu d-e/5 = 39.06 m
5d < e durumu igin
A alani alt kenar uzunlugu d = 42.00 m

h/d = 0.22

h /d <0.25 oldugundan Cizelge 7.1 de ki degerler alinir

0 =90° icin
A B C D E
Cpe,10 =  -1.20 -0.80 -0.50 0.70 -0.30
Net basing katsayilarinin hesabi
A B C D E
Cpi=-0.3i¢in
Cp,net = Cpe - Cpi
-0.90 -0.50 -0.20 1.00 0.00
Cpi=0.2i¢in
Cp,net = Cpe - Cpi
-1.40 -1.00 -0.70 0.50 -0.50
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Dusey duvarlara etkiyen toplam riuzgar basinci, w (z)= cnet-qp(z)
A B C D E

(ze=h)icin
w(z) = -1.58 -1.13 -0.79 0.56 -0.56 KN/m?

Cati egim acgisi
Ruzgarin yaklastigl yondeki cati egimi a1

5.71 °

o

Ruzgarin uzaklastigi yéndeki cati egimi a2 = 3-71

Cift egimli cat1 i¢in disg basing katsayilan ve toplam riizgar basinglarinin hesab:

0 =90° icin F G H | Birim

Cp,net = Cpe - Cpi

Cpe = -1.57 -1.30 -0.69 -0.59
Cpi=-0.3i¢in =  -1.27 -1.00 -0.39 -0.29
Cpi=0.2i¢in =  -1.77 -1.50 -0.89 -0.79

Catiya etkiyen riizgar basinci (w) w = qp(z) - cp,net

Cpi=-0.3i¢in = -143 -1.13 -0.44 -0.33  kN/m?
Cpi=0.2i¢in = -1.99 -1.69 -1.00 -0.89  kN/m?

c 3
e'4 :[ F
M I
G
ruzgar _aae Lo gah sirt b
———» 0=90 veya orta olugu
G
w—— i |
e/d I F
X

—sle/t
L

*

0
el2 ol

(€) ruzgar yonu 6= 90°
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Hesaplanan ruzgar yukleri hesap modeline uygulanisi asagidaki resimlerde gdsterilmektedir.

X dogrultusu 6=0 durumu icin yukler asagidaki sekilde etkitilmistir.

o)
iy
\‘;\; *
~x
I -&rﬂév
16 7. ANy /
‘ >
X
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Proje Adi:
Proje Numarasi:

Y dogrultusu 6=90 durumu icin yukler asagidaki sekilde etkitilmistir.

Hazirlayan: Timer DUMAN

Bina her iki yonde simetrik oldugu icin WXN ve WYN yUklemelerinin yapilmasi gerekmemektedir.

26,
©

26

4.2

a°

38

FAA\

538

5.38
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

1.7. SICAKLIK YUKU

Hava sicaklindaki degisimden dolayi acik havaya temas eden celik elemanlarda olusacak gerilme
degisimlerinin etkilerini hesaba katmak icin bilgisayar modelinde +25° sicaklik farki yuk birlesimlerine
eklenmistir. Sicaklik farklari binanin insa edilecegi bolgenin gunluk sicaklik farklarina gére belirlenir.
Gece ve gunduz sicaklik farklari montaj asamasinda da dikkate alinmalidir.

BOLUM 2: DEPREM ETKIiSI ALTINDA BINANIN DAYANIMA GORE

HESABI VE TASARIMI

2.1. DOGRUSAL HESAP iGIN TASIYICI SISTEMIN MODELLENMESi

Binanin hesap modeli U¢ boyutlu olarak olusturulmustur ve birbirine dik iki yatay dogrultudaki
deprem etkisi g6z dntine alinmistir (TBDY 4.5.1.1 ve 4.5.1.2). S6num orani %5 alinmistir. Kolon, kiris ve
caprazlar cubuk sonlu elemanlar olarak modellenmistir. Catida yatay capraz sisteminin
olusturulmasinda asiklar capraz sistemine dahil edilmemistir. Asiklar sadece dusey yuk taslyacak
sekilde hesaplanmistir ve ¢ boyutlu hesap modelinde asiklar modellenmemistir. Asik agirliklar
modele sabit yuk olarak etkitilmistir. Asik hesaplari bu raporun detay hesaplari kisminda
gosterilmistir. Tasiyici sistemde bir dogrultudaki yatay ytkler suneklik dtzeyi sinirli celik cerceveler ile
diger dogrultuda suneklik duzeyi sinirh ¢elik caprazli cerceveler ile tasinmaktadir. Cerceve kolonlari bir
yonde ankastre diger ydonde mafsalli olarak modellenmistir. Bilgisayar hesap modeli asagida
gosterilmektedir.




Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

2.2. DOGRUSAL HESAP YONTEMININ BELIRLENMESI

TDBY 4.6.2.1'e gore, Bolum 4 kapsamindaki tUm binalarin deprem hesabinda mod birlestirme yontemi
kullanila bilir. Bu vesile ile bu hesap raporuna konu olan binanin deprem hesabinda mod birlestirme
yontemi kullaniimistir. Bununla birlikte mod birlestirme yontemi ile hesaplanan toplam taban kesme
kuvveti degeri esdeger deprem yuku yontemi ile hesaplanan toplam taban kesme kuvveti ile
karsilastirilarak gerekmesi durumunda taban kesme kuvveti artiriimistir.

2.3. BINA TASIYICI SISTEMININ YAPISAL ANALiZi

Taslyici sistem elemanlarinin gerekli dayanimlari, ayrintilari CYTHYE 6.3'te acgiklanan genel analiz
yontemi kullanilarak gerceklestirilmistir. Buna gore, elemanlarin gerekli dayanimlari azaltilmis eleman
rijitlikleri ve ikinci mertebe etkileri gbz 6nunde tutularak gercgeklestirilen yapisal analizler ile elde
edilmektedir. ikinci mertebe etkilerinin elemanlarin gerekli dayanimina etkisi, kullanilan bilgisayar
programi tarafindan hesaplatilmaktadir. Goreli kat 6telemeleri ve sehim kontrollerinde ise
azaltilmamis eleman rijitlikleri kullaniilmaktadir. Sistem analizleri Etabs adl bilgisayar programi ile
yapilmistir.
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

2.5. MOD BiRLESTiRME YONTEMIi iLE DOGRUSAL DEPREM HESABI

Mod birlestirme yontemi ile hesap i¢in programda tanimlanin modal yik durumu asagida
gosterilmistir.

B Load Case Data

General

Load Case Name lm I Design...
Load Case Type/Subtype | Modal v | Eigen v Notes...

Mass Source qu»Q;F
Analysis Model | Defauit

P-Delta/Nonlinear Stiffness
@ Use Preset P-Detta Settings [ None Modify/Show...

(O Use Nonlinear Case (Loads at End of Case NOT Included)
Nonlinear Case '

Loads Applied
Advanced Load Data Does NOT Exist [] Advanced

Other Parameters

Maximum Number of Modes
Minimum Number of Modes n
Fouency . et T
Cutoff Frequency (Radius) !:] cyc/sec
Convergence Tolerance

Allow Auto Frequency Shifting

Yatay ve dusey tepki spektrumu grafikleri sirasiyla asagidaki sekilde tanimlanmistir.

E Response Spectrum TSC-2018 Function Definition

Function Damping Ratio

Function Name | Damping Ratio
Parameters Function Graph
0.2 Sec Spectral Accel, Ss 121
1 Sec Spectral Accel, S1 0.328 il
1.50 -
P
1.00 -
Site Class ZC v 0.75 -
Stte Coefficient, Fs 12 ol
0.25 -~
Ste Co dont. F1 L 0.00 1 1 1 1 1 1 1 | 1 i
Design S Directi Hoizontal N 0.0 1.0 20 3.0 40 5.0 8.0 7.0 8.0 0.0 10.0

Calculated Values for Response Spectrum Curve
SDS = Fs*Ss 14532

SD1=F1°S1 0.492 Function Points Plot Options

Acceleration (® Linear X - Linear Y
05813 | =
14532 2 O LnearX-LogY

1.4532 :
082 O Log X - Linear Y

0615 E
0.492 L
041

0.3514

0.3075

0.2733 v

Convert to User Defined

OK Cancel




Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

TBDY Madde 4.4.3 paragraf (a) ya gore taslyici sistemde 20m'den uzun kirisler oldugu ve DTS=1 oldugu
icin yalnizca bu kirisler icin yerel dusey titresim modlari esas alinarak Madde 2.3.5'te tanimlanan dusey
elastik ivme spektrumu asagidaki sekilde bilgisayar modelinde tanimlanmistir. Uzunlugu 20 metreden
bayuk kirislerin dusey titresim modlarinin hesaba katildigi hesap i¢in ayri bir model olusturulmus ve o
modelde dusey elastik ivme spektrumu yatay deprem yer hareketi icin tanimlanan kisa periyot
tasarim spektral ivme katsayisina ve dogal titresim periyoduna bagli olarak asagidaki sekilde
tanimlanmistir.

G Response Spectrum Function Definition - User Defined

Function Name ITDY-Z

Function Damping Ratio

10.05
Defined Function
Period Value
0 0.465
0  P§o4.s N
0.0226 1.1626 Add
0.1129 1.1626
0.2 0.656 Modify
04 0.328
06 0.2187 Delete
08 v (0.164 v
Function Graph

0.00
0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00

(0.089744, 1.1626)
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN
Deprem yuk durumlari X ve Y dogrultusu icin 0.05 eksantrisite ve %5 s6num orani ile asagidaki sekilde

bilgisayar modelinde tanimlanmistir.

E Load Case Data

General
Load Case Name
Load Case Type
Mass Source
Analysis Model

Loads Applied

Load Type
Acceleration F

Other Parameters

Advanced

Modal Damping | Modfy/Show... |
Diaphragm Eccentricty [.0,057 | Modfy/Show... |



Proje Adi:
Proje Numarasi:

Hazirlayan: Timer DUMAN

2.4. ESDEGER DEPREM YUKU YONTEMI iLE TABAN KESME KUVVETI

KONTROLU

Esdeger deprem yUku kesme kuvveti katsayisi
Esdeger deprem yUku kesme kuvveti katsayisi
Mod birlestirme icin programa girilecek degerler

Binanin toplam sabit yuku
Binanin toplam hareketli yaku

Binanin toplam agirhg
Binanin toplam kutlesi

Yercekimi ivmesi
Toplam esdeger deprem yuku V(X)tE

V= meSap (T%5) 20.04m1-Sp-g
Esdeger deprem yuku alt siniri (0.04-my1-Sps-g )

X dogrultusu icin

Y dogrultusu igin

Taban kesme kuvveti artirim orani

Cx
Cy

Cx
Cy

G+Q
G+0.3Q

mt

VX
67.27
Vy
67.27

Binada duzensizlik bulunmadigi icin YE

YE*Vx
YE*Vy

Cx ve Cy katsayilari uygulandiktan sonra Etabs ten okunan

taban kesme kuvvetleri
X dogrultusu igin
Y dogrultusu icin

Etabs icin deprem yuku artirma oranlari
X dogrultusu igin
Y dogrultusu icin

VX
vy

Cxn
Cyn

29

IA

IA

0.1898
0.5781

2.45
3.90
899
861
1760
1157.3

117.97
9.81

67.27
219.67
VX
668.99
Vy

0.8
175.74

535.19

125
505

3.45
414

kN
kN
kN
kN
kN-
sn2/m
m/sn2

kN

kN
OK
kN
OK

kN
kN



Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

2.5. BINADAKI DUZENSIZLIKLERIN KONTROLU

TBDY 3.6 uyarinca duzensizlik kontrolleri yapilacaktir. Duzensizlik kontrolleri asagida maddeler halinde
aciklanmistir.

2.5.1. A1 BURULMA DUZENSIZLiGi

Bina tasiyici sistemi her iki ydonde simetrik oldugu icin ve bina plani dikdoértgen oldugu icin bu
kontrolin yapilmasina gerek géralmemistir.

2.5.2. A2 DOSEME SUREKSIZLIKLERI

Bina tek katli oldugu i¢in ve binada ara kat dosemesi olmadig icin bu kontrole gerek yoktur.

2.5.3. A3 PLANDA CIKINTILAR BULUNMASI

Bina tek katli oldugu i¢in bu kontrol yapilmamistir.

2.5.4. B KOMSU KATLAR ARASI DAYANIM DUZENSiZLiGi (ZAYIF KAT)

Bina tek katli oldugu i¢in bu kontrol yapilmamistir.

2.5.5. B2 KOMSU KATLAR ARASI RiJITLIK DUZENSiZLiGi (YUMUSAK KAT)

Bina tek katli oldugu i¢in bu kontrol yapilmamistir.

2.5.6. B3 TASIYICI SISTEM DUSEY ELEMANLARININ SUREKSIZLIGI

Bina tek katli oldugu i¢in bu kontrol yapilmamistir.
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

2.6. DEPREM ETKILERININ BIRLESTIRILMESiI VE TASARIMA ESAS i¢
KUVVETLER ICIN YUK KOMBINASYONLARI

Dusey yuk birlesimleri:
1- 1.4(G+Ng)

2- 1.2(G+Ng)+1.6(Q+Nq)+1.6Hs

3- 1.2(G+Ng)+1.6(Q,+Ng)

4- 1.2(G+Ng)+1.6(S+Ns)

5-  1.2(G+Ng)+1.6(R+Ng)

6- 1.2(G+Ng)+1.6(Q+Ng)+0.5(Q,+Ng)
7- 1.2(G+Ng)+1.6(Q+Ng)+0.5(S+Ng)
8- 12:(G+Ng)+1.6(Q+Nq)+0.5(R+Ng)
9-  1.2:(G+Ng)+1.6(Q,+Ng )+ 1.0(Q+Ng)
10- 1.2(G+Ng)+ 1.6:(S+Ng)*+ 1.0(Q + Ng)

11- 1.2(G+Ng)+1.6(R+Ng)+ 1.0-(Q + Ng)

Dusey yuk + deprem birlesimleri:
Sunek davranis gosterecek yapi elemanlari igin:

1- 1.2G+1.0-Q+0.25 + E,™ + 0.3,

2- 0.9-G+Hy+Eg™- 03E4?

Sunek olmayan davranis gosterecek yapi elemanlari igin:
1- 1.2:G+1.0-Q +0.25 + D-E4" + 0.3E4?
2- 0.9-G+Hy+DE4M- 0.3E4?

Dusey yuk + ruzgar birlesimleri:

1- 1.2G+1.6:Q +0.8W

2- 1.22G+1.0Q+05-Q, +1.6:W
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Kullanilabilirlik kontrolleri igin:
1- G+Q
2- G+0.55
3- G+0.5Q
4- G+0.5Q+W
Degiskenler:

G: Sabit yuklerin toplam. .................. G = Gggseme * Gduvar + Gilave
Q: Haraketli ylklerin toplamiu. .......... Q = Qgsseme * Qarpma
Q,: Cati hareketli yakd

NOT: Hareketli yukin 5 kN/m2 ye esit veya kuicuk olmasi durumunda haraketli yakun %50 si
alina bilir. TBDY Madde 9.2.5

S: Kar yuku

R: Yagmur yuku

Hs: Statik yatay toprak itkisi

Hg: Dinamik yatay toprak itkisi

W: ruizgar yukud. (Wx ve Wy olarak her iki dogrultu icin ayri ayri olusturulur.)

N: Yapim ve imalat kusurlarini (imperfections) dikkate almak icin kullanilan ilave yukler. Her
bir dusey yuk icin ilave yuk su formul ile hesaplanir: N=0.002-a'Y; (Celik yapilar yénetmeligi
denklem 6.1)

Eq®™ : Yatay deprem yiiki .............. EqM =FE, P F03E4Y Ve E4™=F03E™ FELY
Eq™ : X dogrultusundaki deprem yiikd.

EqY :Y dogrultusundaki deprem yuk.

Eq“ Dusey deprem yuku

D: Dayanim fazlaligl katsayisi

2.7. HESAP SONUCLARI

Yukaridaki bélimlerde hesaplanan dusey ve yatay yukler altinda bina analizi yapiimis ve kesin
boyutlandirma sonucunda taslyici sistem elemanlar icin profil en kesitleri belirlenmistir. Bu hesap
sonucunda detay hesaplarinda kullanilacak kesit tesirleri belirlenmistir. Asagida ¢cubuk elemanlar igin
belirlenen kesitler ve hesap sonucundaki kapasite oranlari gosterilmektedir.
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Proje Adi:

Proje Numarasi: Hazirlayan: Timer DUMAN

BOLUM 3: YAPI YER DEGISTIRMELERININ INCELENMESI

3.1. GORELI KAT OTELEMELERININ KONTROLU

Etkin goreli kat 6telemelerinin kontrolt TBDY 4.9.1'e gore yapilmis ve asagidaki tabloda 6zetlenmistir.

SpecXP
Ai ol hi A ASi/hi AS(imax)/hi <0008k <0.016K
(mm) (mm) (mm)
Mahya 2.92 11.68 1200 0.3548 0.003453 0.004 0.004 OK  0.008 OK

1.Kat 228 91.2 8000 0.3548 0.004045

SpecYP
Ai Si hi A A6d/hli A8 (imax)/hi <0.008k <0.016kK
(mm) (mm) (mm)
Mahya 0.946 2.838 1200 0.388  0.0009 0.0009 0004  OK 0.008 OK

1.Kat 2.986 8.958 8000 0.388 0.0004

3.2. iKINCi MERTEBE ETKILERININ KONTROLU

TBDY 4.9.2'ye uygun olarak ikinci mertebe etkileri hesaplanmis ve asagidaki tabloda 6zetlenmistir.

SpecXP
Aot hi wk swk Fi Vi Bii  <0.12D/(Ch*R) Sonuc
(mm)  (mm)

Mahya 2.92 1200 472659 472659 150491 150491 0.007643 0.075 oK
1Kat 22.6 8000 28144.34 32870.93 549558 7000.49 0.013235 0.075 OK
SpexYP

flort — hi swk Fi Vi Bui  <0.12D/(Ch*R) Sonuc
(mm) (mm)
Mahya 095 1200 4726.6 472659 125472 1254.72 0.002970 0.08 OK

1.Kat 2.99 8000 28144 32870.93 3822.66 5077.38 0.002416 0.08 OK
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Proje Numarasi: Hazirlayan: Timer DUMAN
3.3. RUZGAR ETKIiSI ALTINDA YATAY YF *TIRME KONTROLU

Kullanilabilirlik durumlart icin verilen yik kombi yuku etkisinde binanin her iki
dogrultusunda olusan yatay yer degistirmeler 2 kaldigl gosterilmistir.

Yatay yer degistirmeler icin sinir H/300 kab

G +0.5Q + WX YUk birlesiminde asagida g um sinir
deger olan H/300=8000/300= 26.66 da ja bu
yer degistirme degeri cephe kaplama

X
»

220

16.0

14.0

12.0

3-D View - Displacements

J

35



Proje Adi:
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G+ 0.5Q + WY YUk birlesiminde asagida goruldugu gibi en buyuk yatay yer degistirme 3mm sinir deger
olan H/300=8000/300= 26.66 dan kucuktur. Ayrica cephe kaplamalarinin turu acisindan da bu yer
degistirme degeri cephe kaplamalarina bir zarar vermeyecek mertebededir.

i
\‘\
N ——,
‘;\\\..‘/-——/
L l'
&

N/ vy
'tllh Ll

™
o
N
L2}
x
o
«©
o~
7
K
4 >
/ =}
=
o~

| 3-DView - Displacey
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3.4. GATI KiRiSLERININ SEHIM KONTROLU

Kullanilabilirlik yuk birlesimleri (G+0.5S) ve (G+Q) etkis’ at1 kirislerindeki en buyuk sehim
degeri asagida gosterilmektedir. Sehim siniri olara i yuklerin birlikte etkimesi
durumu icin CYTHYE Bolum 15'te belirtilen sinir aldugu icin
24000mm / 300= 80mm hesap sonucu bulung “a_guvenlik

saglanmaktadir.

-70

-80

90

[ 3-DView - Displacements (G+0.
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BOLUM 4: CELIK YAPI ELEMANLARININ TASARIMI

4.1. CATI ASIK TASARIMI

Asiklar cati capraz sistemine dahil edilmemistir. Asiklar sadece dusey yuk tasiyacak sekilde
hesaplanmistir. Asiklar zayif eksenleri dogrultusunda acikhk ortasindan gergi cubuklari ile
tutulmuslardir. Asik olarak UPN 120 profil secilmis ve iki agiklikli strekli kiris olarak modellenmistir.
Asik hesabi asagida 6zetlenmektedir.

Zl Units |KN, m, C
/
-] ]
3 /
'S
7
AISC 3€0-1€ STEEL SECTION CHECK (Summary for Comb
Units : KN, m, C
Frame : 4 X Mid: 3. Combo: 1.2(
Length: €. ¥ Mia:x % Shape: UPN
Loc = Z Mid: 3. Class: Sle
Provision: LRFD Analysis: Direct Analysis
D/C Limit=0.95 2nd Order: General 2nd Oxg
AlphaPxr/Py=0. AlphaPr/Pe=0. Tau_b=
Ignore Seismic Code? No Igno
SDC: D I=1. Rho
R=3. Cmegal=3. Cd;
PhiB=0.9 PhiC=0.9 P
PhiS=0.9% PhiS-RI=1.
A=0.002 I33=3.€41E-0¢
J=0. I22=0.
E=210000000. Fy=275000.
RLLF=1. Fu=430000.
STRESS CHECK FORCES & MOMEN
Location y Tu
(1 58 -0.2
PMM DEMAND/CAPACITY RAT
D/C Ratio: 0.79
AXIAL FORCE & BIAXIA
Factor B2 Cm
Major Bending . b B
Minor Bending 1. b
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Hazirlayan: Tumer DUMAN

Lltb Kltb
LTB ; B 18 2.
Pu phi*Pnc phi
Force Capacity
Axial 0. 78.415
Mu phi*Mn
Moment Capacity

Major Moment -5.248 l€e.58¢
Minor Moment 0.€53 4.378

SHEAR CHECK
Major Shear 7.702
Minor Shear 0.€35

CONNECTION SHEAR FORCES FOR
VMajor

Left

Major (V2) 8.284

Kapasite oranlart:
Asiklar 6ém lik iki

1.19kN/m du
0.7

]
|

05

Sehim

Asagida goruldu man vardir.

N
W o N

Sinir deger L /200= 6000m

/N

Guvenli. 35
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4.2. CATI CAPRAZI TASARIMI

Dusey capraz hizasindaki ¢ati caprazlari icin Boru
asagida gosterilmektedir.

il kullanilmistir. Tasarim ozeti

AISC 360-16 Steel

Level |Element | Unique Na}/
Mahya B100 7/

I
Ono(t:e / Q. C.

A | rztmm) | C.emY
/ 30.3

S$S Thickness?

/  No
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Proje Ad1:
Proje Numarasi:

4.3. CATI GAPRAZ SiSTEMINDE

Hazirlayan: Tumer DUMAN

i asagida

Cati capraz sistemi dikmesi icin Kutu 8
gosterilmektedir.

Level | Element Uniqy/
Mahya B72 /

/| Tzz(mm) | C.(cm")

S Thickness?

/ Ne

/and Moments

Location (mm) P,\(b\\ /.,::(kﬂ-m) V,(kN) | V_(kN) | T,(kN-m)

3000 -46.1008 [M 0 0 0 0.0001
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Proje Numarasi: Hazirlayan: Timer DUMAN
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4.4. DUSEY CAPRAZ TASARIMI

Dusey capraz sisteminde ¢apraz elemani olarak Boru . Tasarim ozeti

asagida gosterilmektedir.

AISC 360-16 Steel Sectio

Level |Element | Unique Name L7/
Story1 D4 161 /

7

Elemey/

Orginary Concen

C.

88
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Proje Adi:
Proje Numarasi:

Hazirlayan: Timer DUMAN

4.5. DUSEY GAPRAZ SISTEMINDEKi DIKMEM* IMI

Dusey capraz sisteminde yatay baglanti icin kullani
olusmaktadir. Tasarim 6zeti asagida gosterilmek

AISC 360-16 Steel Secti

m profil den

Level | Element

Unique Name

Location |

Story1 B78

se

sooy

Ignore Seismi
Code?




Proje Ad1:
Proje Numarasi:

Hazirlayan: Tumer DUMAN

Stress Check for
Location (mm) | P,(kN) | M., (kN-m) /
2000 -29 2044 0.4355
Axial Force & Biaxial/
L Factor y
Major Bendng 1/
Minor Bendng 1 /
Par
oiC
0
-m)
Major Bending
Mincr Bendl

) | Load Combo
/ G + 257
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Proje Adr:

Proje Numarasi:

4.6. GERGEVE KIRISI TASARIMI

Ana cerceve kirisleri IPE 400 profilden yapilmakta

AISC 360-16 Steel Se

Ele
Level |Element | Unigue Name Locau/
Mahya | B69 81 A

Major Benaing ™~

Mincr Benaing 0

Hazirlayan: Tumer DUMAN

V. (kN)

T.(kN-m)

10,4393

-0.5926

/ {(H1-1D)

1

A

/
5
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Proje Adi:
Proje Numarasi:

4.7. CERCEVE KOLONU TASARIMI

Hazirlayan: Timer DUMAN

Ana cerceve kolonlarticin IPE 550 profil kullaniimi Asterilmektedir.

AISC 360-16 Steel Secti

Story1 co 33 0 /

Level |Element Unique Location (m7/

/(um T.(kN-m)
/0.0734 -0.0491
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Proje Adi:

Proje Numarasi:

4.8. RUZGAR KOLONU TASARIMI

Cepheye gelen ruzgar yuklerini karsilamak icin kullan

Tasarim Ozeti asagida gosterilmektedir.

AISC 360-16 Steel Section

El
Level | Element | Unique Name Location(m/
Manya | C19 188 44038/
LLR
L
Proy,

Hazirlayan: Timer DUMAN

ofil kullanilmistir.

T.(kN-m)

0
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Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

4.9. CEPHE RUZGAR KiRiSi TASARIMI

Cephe kaplamalari igin tastyici eleman olarak C20020 Soguk sekillendirilmis profil segilmistir. Profil kesit 6zellikleri asagida
gosterilmistir. Riizgar yuku hesabi sonucunda en biiytk cephe ruizgar yiuki 0.75kN/m2 olarak hesaplanmisti. Bu ylk kullanilarak
1.G+1.6W yiik kombinasyonu altinda ve kiris araliklari 1.5m olacak sekilde Sap2000 programi ile hesap yapilmistir. Hesap modeli
ve sonuglar asagida gosterilmektedir.

Dimensions Section
Outside Height (A) 25 2
. - 0.065 i
Outside Width (B ) e
Thickness (t) 2.000E-03 3
Radius (R) 6.350E-03
Lip Depth (C) 0.019 3

B Material Property Data

General Data
Material Name and Display Color ColdFormed =

Material Type ColdFormed

Material Grade I

Material Notes Modify/Show Notes...
Weight and Mass Units
Weight per Unit Volume 76.9729 KN, m, C v
Mass per Unit Volume 7.849
Isotropic Property Data
Modulus Of Elasticity, E 2.034E+08
Poisson, U 0.33
Coefficient Of Thermal Expansion, A 1.170E-05
Shear Modulus, G 76464420.

Other Properties For Cold Formed Materials
Minimum Yield Stress, Fy 235000

Minimum Tensile Stress, Fu 360000

[ Frame Span Loads (W) (GLOBAL CSys) |
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Proje Adi:

Proje Numarasi:

Hazirlayan: Timer DUMAN

Kesit hesabi asagida gosterilmistir.

A

AISI-LRFDS€ COLD-FORMED STEEL SECTION CHECK
Combo : 1.2G+l1.€W
Units : KN, m, C

Frame : 4
X Ma : -l
Y Mia : 0.
Z Mid : 0.
Length : 3
Loc 3

Area 7
IMajor : €
IMinor : O.
Ixy : 0

.948E-04
.977E-0¢€

Design Sect: C25020

Design Type: Beam

Frame Type : Moment Resisting
Sect Class : Slender

EFFECTIVE AREA CALCULATION

Cause
Yielding
Buckling

Cause

Yielding
Yielding
Yielding
Yielding

Buckling
Buckling
Buckling
Buckling

Elem

Top
Bot
Lip
Web

Top
Bot
Lip
Web

Major Axis
RLLF 1.
SMajor 5.582E-05 AVMajor:
SMinor 8.024E-0¢ AVMinor:
E : 203395357.74
Fy 235000.

Stress Re A Re/A

34.084 5.3E-04
14.054 €.2E-04

7.9E-04 0.€€5
7.9E-04 0.779

Stress Stiffening k lambda

Uniform

Partial 3.283 0.477

Uniform Partial 3.283 0.477
Uniform Unstiffened 0.43 0.29
Uniform Stiffened 4. 2.08¢
Uniform Partial 3.283 0.30¢

Uniform

Partial 3.283 0.30¢

Uniform Unstiffened 0.43 0.18¢
Uniform Stiffened 4. 1.339

4.€€cE-04
1.932E-04

rho

I8

2
0.425

1=
1.

0.€24

c2

: 0. degrees counterclockwise from local 3

rMajor
rMinor

0.048
0.048
0.011
0.233

0.048
0.048
0.011
0.233

0.094
0.022

be

0.048
0.048
0.011

0.1

0.048
0.048
0.011
0.14¢

Units |KN, m, C v

bred

W o oo

W ooo



Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

EFFECTIVE MAJOR MOMENT OF INERTIA

Cause Govern Stress Se33 S33 Se/S33
Yielding Compression 34.084 5.€E-05 5.€E-0S5 X
LTB Compression 32.855 5.€E-05 5.€E-05 X
Cause Elem Stress Stiffening k lambda rho Cc2 b be bred
Yielding Bot Uniform Partial 3.283 0.477 p 15 0.048 0.048 0-
Yielding Lip Uniform Unstiffened 0.43 0.281 s 1 : F 0.011 0.011 0.
Yielding Web Gradient Stiffened 24. 0.823 0.8s1 0.233 0.208 0.
LTB Bot Uniform Partial 3.283 0.4€8  oF 0.048 0.048 0.
LTB Lip Uniform Unstiffened 0.43 0.275 e 18 s 19 0.011 0.011 0.
LTB Web Gradient Stiffened 24. 0.808 0.901 0.233 0.21 0.
EFFECTIVE MINOR MOMENT OF INERTIA
Cause Govern Stress Se22 S22 Se/Ss22
Yielding Compression 34.084 €.1E-0€ 8.0E-0€ 0.7€5
LTB Compression 34.084 €.l1E-0€ 8.0E-0¢€ 0.7€s
Cause Elem Stress Stiffening k lambda rho c2 b be bred
Yielding Top Uniform Unstiffened 0.43 1.207 0.€78 0.048 0.033 0.01¢
Yielding Bot Uniform Unstiffened 0.43 1.207 0.€78 0.048 0.033 0.01l¢
Yielding Lip Uniform Unstiffened 0.43 0.29 5 (F o (% 0.011 0.011 0.
Yielding Web Tension Stiffened 0. 0. Ria 0.233 0.233 0.
LTB Top Uniform Unstiffened 0.43 1.207 0.€78 0.048 0.033 0.01¢
LTB Bot Uniform Unstiffened 0.43 1.207 0.€78 0.048 0.033 0.01¢
LTB Lip Uniform Unstiffened 0.43 0.29 2 : [ 0.011 0.011 0
LTB Web Tension Stiffened 0. 0. 2 o8 0.233 0.233 0.

Sehim kontrolu asagida gosterilmistir. L/300 = 600/300=20mm dir. Asagida goruldiigu gibi en biyik sehim 5.6mm dir. Sehim
sinirlar iginde kalmaktadir.

5.6
5.2
48
44

36
3.2
238
24

1.6
12
08
04
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Proje Adi:
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BOLUM 5: GELiK BIRLESIMLERIN HESABI

Hazirlayan: Timer DUMAN

5.1. MOMENT AKTARAN KOLON KiRiS BIRLESIMI

Ana cercevenin kolon kiris birlesimi guseli IPE400 kiris ile IPE 550 kolonun moment aktaran plakali
birlesimdir. Hesaplar AISC 360-16 ya uygun olarak yapiimistir. Birlesim hesabi asagida gosterilmistir.

Project item CON1

Design

Name CON1
Description

Analysis Stress, strain/ simplified loading

Design code AISC -LRFD
Beams and columns

Name Cross-section

Cc 1 - IPESS50 0.0
B 2 - IPE400 0.0

L

Cross-sections

Name
1- IPESS0
2 - IPE400D

Bolts

22M10.9 2M10.9

y - Pitch
]
20.0

5.7

a - Rotation Offset ex

r

57

0.0
0.0

[mm]

S275
S275

MPa]
1000.0

(] Forces in
0 Node
0 Node
Gross area
[mn??)
380
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Load effects (equilibrium not required)

N vz Mx Mz
Numa Mamber (N) w0 (N) [kNm) ) (xNm)

LE1 B -117.0 0.0 -1368.0 0.0 5480 0.0

LE2 B -130.0 0.0 -137.0 0.0 523.0 0.0

LE3 B -188.0 0.0 500 0.0 47.0 0.0
Check
Summary

Name Value Check status

Analysis 100.0% OK

Plates 0.0<5% OK

Bolts 52.6 < 100% OK

Welds 75.3 < 100% OK

Buckling 10.67
Plates

Name [\:{al ""‘*'[m"l -- Loads . = Check status

C-bfi 1 275.0 17.2 LE1 1840 00 OK

C-tit 275.0 17.2 LE1 235.3 00 OK

Cwi1 275.0 11.1 LE1 187.7 00 OK

B-bfi 1 275.0 135 LE1 15.1 00 OK

Bt 1 275.0 135 LE1 1815 00 OK

B-w1 275.0 86 LE1 108.1 00 OK

STIFF1a 275.0 150 LE1 171 00 OK

STIFF1b 275.0 15.0 LE1 1M7.7 00 OK

EP1a 275.0 200 LE1 2475 00 OK

EP1b 275.0 15.0 LE1 2354 00 OK

EP1c 275.0 150 LE1 2371 00 OK

WiD1a 275.0 11.1 LE1 1323 00 OK

WID1b 275.0 17.2 LE1 2113 00 OK

STIFF2a 275.0 15.0 LE1 100.9 00 OK

STIFF2b 275.0 15.0 LE1 100.5 00 OK
Design data

—— s P

8275 275.0 50
Symbol explanation

- Plastic strain

OEa Eq. stress

fy Yield strength

&m Limit of plastic strain
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[%]

150%

- 100%
(5.00)

K 7 (.07 e ()8

Strain check, LE1
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Proje Numarasi: Hazirlayan: Timer DUMAN
[MPa]
2475
225
200
175
150
125
100
7%
50
25
¥ d 0.0
Equivalent stress, LE1
Bolts
Fy v PRnpearing Ut Uty Uty
Shape Item Grade Loads Status
kN]  [kN] [kN] (%] [%] %)
B1 22M109-1 LE1 023 9.7 20298 432 6.1 - OK
B2 22M109-1 LE1 1125 148 2029 526 93 - OK
B3 22M109-1 LE1 55| 332 2029 26 207 - OK
B4 22M109-1 LE1 20 402 2029 08 307 - OK
B5 22M109-1 LE1 027 9.7 2029 433 6.1 - OK
B6 22M109-1 LE1 1121 149 2029 524 9.3 - OK
B7 22M109-1 LE1 53| 332 2029 25 207 - OK
B8 22M109-1 LE1 1.9 402 2029 08 307 - OK
Design data
SR tension $Rn shear
Grade x
[kN] [kN]
2M109- 1 2138 160.5
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Symbol explanation
Fy Tension force
\' Resultant of shear forces Vy, Vz in boit
R bearing Bolt bearing resistance
Uy Utilization in tension
Utg Utilization in shear
Uty Utilization in tension and shear
$Rn tension Boit tension resistance AISC 380-16 J3.6
$Rn shear Bolt shear resistance AISC 360-16 - J3.8
Detailed resuilt for B2

Tension resistance check (AISC 380-16: J3-1)
QRa=¢-Fu-As= 2138 kN 2 F;= 1125 kN
Where:
F,; =750.0MPa - nominal tensile stress from AISC 380-16 Table J3.2
As =380mm? - gross bolt cross-sectional area
=075 — capacity factor

Shear resistance check (AISC 380-16: J3-1)
QRa=¢-Foe-As= 1805 N 2 V= 148 kN

Where:

Fre =563.0MPa - nominal shear stress from AISC 380-16 Table J3.2
Ay =380mm?  —gross bolt cross-sectional area

=075 — capacity factor

Bearing resistance check (AISC 360-16: J3-6)
Ra=120-l.-t-F, < 240.d-t.F,

SR, = 2020 N 2 V= 218 kN

::h:;'omm — clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
hole or edge of the material

t =17 mm — thickness of the ply

d=2mm — diameter of a bolt

F, =430.0MPa - tensile strength of the connected material

¢ =075 — resistance factor for bearing at bolt holes

Interaction of tension and shear check (AISC 360-16: J3-2)
The required stress, in either shear or tension, is less than or equal to 30% of the corresponding available stress and the effects of

combined stresses need not to be investigated.
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Proje Numarasi: Hazirlayan: Timer DUMAN
Welds
T L Fi Ut
= = N =R R -
C-bfi 1 STIFF1a E70xx A7 5n A106n 75 38 6.3 85.7 7.3 OK
E70xx A7 5n A106n 75 38 43 88.5 8.3 OK
Cw1 STIFF1a E70xx A56M AT 8n 468 52 1.6 703 165 OK
E70xx A56n A7 8n 468 52 125 716 174 OK
C-Hi1 STIFF1a E70xx A7 5n A10.8u 75 38 37.3 80.8 415 OK
E70xx A7 5n A108n 75 38 330 0.7 3B4 OK
C-bfi 1 STIFF1b E70xx A7 5n 4106n 75 38 44 67.8 8.5 OK
E70xx A7 5n 4106n 75 38 8.1 854 7.2 OK
Cwi1 STIFF1b E70xx A56N A7 8n 468 52 123 68.7 179 OK
E70xx A568N A7 8n 468 52 1.6 67.5 17.2 OK
C-Hi1 STIFF1b E70xx A7 5n A1086n 75 38 3286 91.2 357 OK
E70xx A7 5n A108u 75 38 353 80.7 303 OK
EP1a B-bfi 1 E70xx ABEN A9.5n 180 45 39 942 42 OK
E70xx ABEN A9.5n 180 45 37 98.5 38 OK
EP1a B 1 E70xx ABEN A9.5n 180 45 737 97.8 753 OK
E70xx ABEN A9.5n 180 45 73.0 97.2 75.1 OK
EP1a B-w1 E70xx 4438 PLRIN 388 48 36.1 67.8 53.3 OK
E70xx 443 FLEIN 388 48 357 678 527 OK
EP1a WiD1a E70xx A56n A7 8n 669 51 20.3 0.0 25 OK
E70xx A56M A7 8n 6o 51 204 0.2 26 OK
B-bfi 1 WiD1a E70xx A56N A7 8n 638 e L) 54 506 2.1 OK
E70xx A56M A7 8n 638 49 54 50.6 2.1 OK
WID1b WiD1a E70xx A56M A7 8n 729 49 26.0 66.9 388 OK
E70xx A56M A7.8n 720 49 26.0 66.9 389 OK
EP1a WID1b E70xx A3 BN 41226 180 45 67.5 121.1 5§5.7 OK
E70xx PEXIN A122n 180 45 60.2 1254 55.2 OK
C-bfi 1 STIFF2a E70xx A7 5N A106n 75 38 120 771 158 OK
E70xx A7 5n 4106n 75 38 143 820 174 OK
Cwi1 STIFF2a E70xx A56M A7 8n 467 52 125 788 158 OK
E70xx A56M FIR:IN 467 52 10.7 76.7 138 OK
C-Hi1 STIFF2a E70xx A7 5n A106n 75 38 315 914 345 OK
E70xx A7 5n 4106n 75 38 305 018 33.2 OK
C-bfi 1 STIFF2b E70xx A7 5n 4106n 75 38 143 820 174 OK
E70xx A7 5n 4106n 75 38 120 771 156 OK
Cw1 STIFF2b E70xx A56M A7 8n 467 52 10.7 76.7 139 OK
E70xx A56M A7 8n 467 52 125 788 158 OK
C-Hi1 STIFF2b E70xx A7 5n 4106n 75 38 3086 018 333 OK
E70xx A7 5N 4106n 75 38 318 214 346 OK
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Proje Numarasi:

Symbol explanation

Th Throat thickness of weld

Ls Leg size of weld

L Length of weid

Le Length of weld critical element

Fn Force in weld critical element
$R, Weld resistance AISC 380-16 J2.4
Ut Utilization
Detailed resuilt for EP1a/B-tfl 1

Weld resistance check (AISC 360-18: J24)
¢Rﬂ =¢‘ Fow-Aee = 978 kN 2 F, =
Where:

F,.o =42909MPa - nominal stress of weld material:

Ase =203mm? - effective area of weld critical element
o=

Buckling

LE3

B 1'1,,, =06. ‘EXX ‘1—053"1‘50) . where:
o Frxx = 482.6 MPa - electrode dassification number, i.e. minimum specified tensile strength
o B = 78.3* - angle of loading measured from the weld longitudinal axis

0.75

Loads

- resistance factor for welded connections

DO b WN OB ON - A WN -

73.7 kN

Shape
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Factor
H

10.67
10.77
1246
1271
14.61
15.35
n.77
11.86
1347
13.73
15.31
16.91
18.80
18.84
2460
26.08
26.55
27.63
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Proje Numarasi: Hazirlayan: Timer DUMAN
Item Value Unit Reference
Friction coefficient - concrete 0.40 - ACI340-B6B.14
Friction coefficient in slip-resistance 0.30 - AISC 360-16-J3.8
Limit plastic strain 0.05 -
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolits [d] 268 - AISC 360-16-J3.3
Distance between bolts and edge [d] 1.25 - AISC 380-16-J.34
Concrete breakout resistance Yes
Base metal capacity check at weld fusion face No AISC 360-16 - J2-2
Cracked concrete Yes ACI 318-14 — Chapter 17
Local deformation check Yes
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No

Bearing strength in bolt holes

The available bearing strength, $R,, and R,/Q at bolt holes is determined for the limit state of bearing as follows:
For a bolt in a connection with standard holes:

Rn=12LtR;=24dtFR, (AISC360-16J3-8a.c)

For a bolt in a connection with slotted holes:

Rn=10ktR;s20dtFR; (AISC380-16 J3-Be,f)

$=075 (LRFD)

N=200 (ASD)

where

F y — specified minimum tensile strength of the connected matenal,

d — nominal bolt diameter,

— clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent hole or edge of the
matenal,

« t—thickness of connected matenal.

L
—
o

Preloaded bolts

The design slip resistance of a preloaded class A325 or A490 bolt with of effect of tensile foroe, R g4 according to AISC 360-16 - J3.0.
Preloading foroe to be used AISC 360-16 - Tab. J3.1.

Tb=0'7 fM‘

Design slip resistance per bolt AISC 380-18 - J3.8

Ry =113 p TN,

Utilisation in shear [%]:

Us=V/Ry

where

e Ag—tensile stress area of the bolt,

f p — ultimate tensile strength,

p — mean slip factor coefficient,

N ¢ — number of the friction surfaces. Check is calculated for each friction surface separately,
V - shear force.

64



Proje Adi:
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Hazirlayan: Timer DUMAN

Birlesim rijitligi kontroll asagida gdsterilmistir. Birlesimin rijit olarak kabul edilecek dénme rijitligine
sahip oldugu hesap ile gosterilmistir.

Load effects
N Vy vz
Name Member
[kN] [kN] [kN]
LE1 B -117.0 0.0 -136.0
LE2 B -130.0 0.0 -137.0
LE3 B -188.0 0.0 -50.0
Check
Rotational stiffness
Name 3 Loads M;.Rd Sj,ini ®c L
S (Nm]  MNmrag)  [mrad)  [m]
B My LE1 7104 = 0.0 24.00
My LE2 7104 = 0.0 24.00
My LE3 7104 = 0.0 24.00
Secant rotational stiffness
M
Name Comp. Loads [kNm)
B My LE1 548.0
My LE2 523.0
My LE3 47.0
Symbol explanation
M ra Bending resistance
S Initial rotational stifiness
Sis Secant rotational stiffness
® Rotational deformation
dc Rotational capacity
Se Limit value - rigid joint
S Limit value - nominally pinned joint
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Mx
(kNm]
0.0
0.0

0.0

Si.R
MNm/rad]
405
405

405

Sjs
[MNm/rad]

My
(kNm]

Mz
[kNm]
548.0 0.0
523.0 0.0

47.0 0.0

Sj,P
[MNm/rad]
40 Rigid
40 Rigid
40 Rigid

L 0.0
° 0.0
L 0.0
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ERCN
Lo
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-

0C 20 40 60 8.0 100
dimrad]

120 14.0 160

EERCE
37>

00 20 40 60 30
¢{mrad]

Stiffness diagram My - ¢y, LE2
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T b
n 5R

SJIn = oo MNmy/rag m SiP
400.0 N Sy
McRd = 3237 kNm
300.0
E
-
=
200.0
100.0
MEd = 47.0 kNm
OO P - ; ; T T 1
00 02 04 0.6 0.8 10 12 14
$lrrad]
Stiffness diagram My - ¢y, LE3
Axial stiffness
N =
Name Component Loads kN "md [::ﬂl [l:l:m]
B N LE1 -117.0 4880 6 21
LE2 -138.0 -556.0 5 26
LE3 -188.0 -752.0 -2 105
Code settings
Item Value Unit Reference
Friction coefficient - concrete 040 - ACI340-B6B.14
Friction coefficient in slip-resistance 0.30 - AISC 360-16-J3.8
Limit plastic strain 0.05 -
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 268 - AISC 360-16-J3.3
Distance between bolts and edge [d] 1.25 - AISC 360-16-J.34
Concrete breakout resistance Yes
Base metal capacity check at weld fusion face No AISC 3680-16 - J2-2
Cracked concrete Yes ACI 318-14 — Chapter 17
Local deformation check Yes
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No
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Elastik dtesi davranista plastik mafsalin istenilen bolgede olusup olusmadiginin kontrolinun yapildig
kapasite tasarimi asagida gosterilmistir.

Load effects
N vz Mx Mz
e Mumber (N] 520 (N] [kNm)] e [N
LE-MC1 B 0.0 0.0 540 0.0 513.0 0.0
LE-CD5 B 0.0 0.0 54.0 0.0 -513.0 0.0
Check
Summary
Name Value Check status
Analysis 100.0% OK
Plates 48<5% OK
Boits 85.0 < 100% OK
Welds 75.7 < 100% OK
Plates
Name Material [MFF!al ' [m“"']'“ Loads [;‘E,:] ;:'] Check status
C-bfi1 S275 275.0 172 LECDS 247.9 02 OK
CHi1 5275 275.0 172 LECDS 2576 48 OK
Cwi 5275 275.0 11.1 LECD5 2488 05 OK
B-bf 1 S275* " 275.0 135 LE-MC1 208 0.0 OK
Bt 1 S275* " 275.0 135 LE-MC1 3317 0.0 OK
B-w 1 S275* " 275.0 86 LECD5 185.0 0.0 OK
STIFF1a 5275 275.0 150 LE-MC1 181.7 00 OK
STIFF1b 5275 275.0 150 LE-MC1 1826 0.0 OK
EP1a 5275 275.0 200 LE<CDS 2488 05 OK
EP1b 5275 275.0 150 LE-CDS 2487 06 OK
EP1c 5275 275.0 150 LE-CDS 2487 06 OK
WiD1a 5275 275.0 1.1 LECD5 170.4 0.0 OK
WID1b S275 275.0 172 LECDS 2476 0.1 OK
STIFF2a 5275 275.0 150 LE-CDS 2316 0.0 OK
STIFF2b S275 275.0 150 LE-CDS 2322 0.0 OK
Design data
M o n2a) & P
S275 1.00 275.0 1.00 5.0
S275* " 1.30 275.0 1.20 5.0
Symbol explanation
£p Plastic strain
= Eq. stress
fy Yield strength
€m Limit of plastic strain
Cpr Strain hardening
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Overall check, LE-CD5
[%]
150%
- 100%
4.80 (5.00)
3 x

Strain check, LE-CD5
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s
Equivalent stress, LE-CD5

Bolts

Design data

2M109- 1

B1
B2
B3

BS
B6
B7
B8

2M109- 1
2M109-1
2M109- 1
2M109- 1
2M109- 1
2M109- 1
2M109- 1
2M109-1

LE-MC1
LE-MC1
LE-CD5S
LE-CD5
LE-MC1
LE-MC1
LE-CD5
LE-CDS

Ft
[kN]
1418

170.8
1814
1489
1421
1704
1816
1489
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[MPa]
2475
225

200
175
150
125
100

75

25
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V  ®Rnpearng Ut Uty Uty

(kN]
18.1
273
20.1
58.3
18.1
271
203
58.3

2138

[kN]
2029

202.9
202.9
2029
2029
2029
2029
202.9

(%]  [%)
862 113
799 170
849 125
807 363
865 11.3
707 169
850 127
806 363
$Rn shear
[kN]

(%]

Status

R ERERE

160.5
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Symbol explanation

F Tension force

\' Resultant of shear forces Vy. Vz in boit
$Rn bearing Bolt bearing resistance

Uy Utilization in tension

Ut Utilization in shear

Ut Utilization in tension and shear

$Rn tension Boit tension resistance AISC 380-16 J3.6
$Rn shear Bolt shear resistance AISC 360-16 - J3.8
Detailed result for B7

Tension resistance check (AISC 380-16: J3-1)
QR =¢ -Fu-As= 2138 kN 2 F; = 1816 kN
Where:
W =750.0 MPa — nominal tensile stress from AISC 360-16 Table J3.2
As =380mm? - gross bolt cross-sectional area
=075 — capacity factor

Shear resistance check (AISC 380-16: J3-1)
GRe=¢ -Foe -As= 1805 N 2 V= 203 kN

Where:

e = 563.0 MPa — nominal shear stress from AISC 380-16 Table J3.2
A; =380mm?2 - gross bolt cross-sectional area

=075 — capacity factor

Bearing resistance check (AISC 380-16: J3-6)
Ra=120.l.-t-F, < 240.d-t-F,

OR.= 2020 N 2 V= 226 N

mmm — clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
hole or edge of the material

t=17mm — thickness of the ply

d=2mm — diameter of a bolt

F, =430.0 MPa - tensile strength of the connected material

=075 — resistance factor for bearing at bolt holes

Interaction of tension and shear check (AISC 360-16: J3-2)
The requirad stress, in either shear or tension, is less than or equal to 30% of the corresponding available stress and the effects of

combined stresses need not to be investigated.
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Proje Numarasi: Hazirlayan: Timer DUMAN
Welds
T L F Ut
-] B= - A IR B
C-bfi1 STIFF1a E70xx A7 5n A106n 75 38 9.2 854 10.8 OK
E70xx A7 5n 4108n 75 38 8.7 67.5 29 OK
C-w1 STIFF1a E70xx A56n A7.8n 468 52 18.2 60.5 28.1 OK
E70xx A5.6n 478w 468 52 18.7 709 283 OK
C-i1 STIFF1a E70xx A7 5u A106n 75 38 67.6 00.1 750 OK
E70xx A7 5a 41068 75 38 614 91.0 67.5 OK
C-bfi1 STIFF1b E70xx A7 5u 4108n 75 38 6.7 67.3 10.0 OK
E70xx A7 5n 4106 75 38 9.2 85.0 108 OK
C-w1 STIFF1b E70xx A56n A7.8n 468 52 18.9 68.8 276 OK
E70xx A56n A7 8n 468 52 186 67.4 276 OK
C-Hi1 STIFF1b E70xx A7 5n A106n 75 38 57.6 914 63.0 OK
E70xx A7 5n 4108n 75 38 66.2 0.0 736 OK
EP1a B-bfi 1 E70xx - - 180 - - . - OK
EP1a Bt 1 E70xx - - 180 - - - - OK
EP1a B-w1 E70xx A443n FLRIN 388 48 50.9 67.8 752 OK
E70xx 443n FLEIN 388 48 50.9 67.8 75.1 OK
EP1a WID1a E70xx A56n A7.8n 669 51 67.7 80.7 755 OK
E70xx A56n A7.8n 669 51 67.8 80.9 755 OK
B-bfi 1 WID1a E70xx A56n A7.8n 639 49 120 66.2 182 OK
E70xx A56M A7 8n 630 49 121 66.3 182 OK
WID1b WID1a E70xx A56n A78n 720 Ll 51.9 88.5 75.7 OK
E70xx A56n A7 8n 720 Ll 51.8 884 75.7 OK
EP1a WID1b E70xx PELIN 41226 180 45 949 1259 754 OK
E70xx PELIN 41226 180 45 948 125.0 75.7 OK
C-bfi1 STIFF2a E70xx A7 5n A106n 75 38 308 78.3 304 OK
E70xx A7 5n 41068 75 38 30.7 81.6 376 OK
C-w1 STIFF2a E70xx A56n A7.8n 467 52 289 79.0 386 OK
E70xx A56M A7 8w 4687 52 322 875 389 OK
C-i1 STIFF2a E70xx A7 5n 4108n 75 38 55.0 804 615 OK
E70xx A7 5N FRN 75 38 66.8 80.0 75.1 OK
C-bfi1 STIFF2b E70xx A7 5n 4108n 75 38 305 81.7 374 OK
E70xx A7 5n PR N 75 38 30.6 784 30.1 OK
C-w1 STIFF2b E70xx A56N A7 8w 4687 52 323 874 389 OK
E70xx A56n A7 8n 467 52 289 79.0 3868 OK
C-Hi1 STIFF2b E70xx A7 5n 41068 75 38 66.8 80.0 75.1 OK
E70xx A7 5n 41068 75 38 549 804 614 OK
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Symbol explanation

Th Throat thickness of weld

Ls Leg size of weld

L Length of weld

Le Length of weld critical element

Fa Foroes in weld critical element

$R, Weld resistance AISC 360-16 J2.4

Ut Utilization

Detailed result for WID1b / WID1a
Weld resistance check (AISC 360-16: J2-4)

¢Rﬂ=¢'l"ne"“1n= 67.7 kN 2 "1,.= 518 kN
Where:
F,w =334.9MPa - nominal stress of weki material:

o Fow =06 Fgxx - (1=0.5- 5sin'50) . where:
o Fexx = 482.6 MPa - electrode dassification number, i.e. minimum specified tensile strength
o B = 27.4* - angle of loading measured from the weld longitudinal axis

A =270 mm? - effective area of weld critical element
=075 — resistance factor for welded connections

Code settings

Item Value Unit Reference
Friction coefficient - concrete 0.40 - ACl340-BB.14
Friction coefficient in slip-resistance 0.30 - AISC 360-16-J3.8
Limit plastic strain 0.05 -
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 268 - AISC 360-186-J33
Distance between boits and edge [d] 1.25 - AISC 3680-16-J.34
Concrete breakout resistance Yes
Base metal capacity check at weld fusion face No AISC 360-16 - J2-2
Cracked concrete Yes ACI 318-14 — Chapter 17
Local deformation check Yes
Local deformation limit 0.03 - CIDECTDG 1,3-11
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No
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Birlesimin tasarim dayanimi kontroll asagida gosterilmistir.

Load effects
N Wy vz Mx My Mz
Name Member
[kN] [kN] [kN] [(kNm] [kNm] [kNm]
LE1 B -117.0 0.0 -136.0 0.0 548.0
LE2 B -130.0 0.0 -137.0 0.0 523.0
LE3 B -188.0 0.0 -50.0 0.0 47.0
Check
Summary
Name Value Check status
Plates 0.1<5% OK
Boilts 17.4 < 100% OK
Welds 18.5 < 100% OK
Plates
F Thickness Ogg £
Name y Loads Check status
[MPa] [mm)] MPa] (%)
C-bfi 1 275.0 17.2 | LE1 160.7 00 OK
C-ti1 275.0 172 | LE1 187.5 0.1 OK
Cwi 275.0 11.1 | LE1 1734 00 OK
B-bfi 1 275.0 135 | LE1 125 00 OK
B-t 1 275.0 135 LE1 1714 00 OK
B-w 1 275.0 86 LE1 01.7 00 OK
STIFF1a 275.0 150 LEt 1174 00 OK
STIFF1b 275.0 150 LE1 1198 00 OK
EP1a 275.0 20.0 LE1 1956 00 OK
EP1b 275.0 150 LE1 188.1 00 OK
EP1c 275.0 150 LE1 1904 00 OK
WiD1a 275.0 11.1 LE1 1285 00 OK
WID1b 275.0 17.2 LE1 166.9 00 OK
STIFF2a 275.0 150 LE1 823 00 OK
STIFF2b 275.0 150 LE1 82.0 00 OK
Design data
Material fy €im
[MPa] [%]
S275 275.0
Symbol explanation
£p Plastic strain
OEa Eq. stress
fy Yield strength
&m Limit of plastic strain
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[%]

150%

- 100%
(5.00)

]( v 0,00 = (%

Strain check, LE1
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[MPa]
2475
225
200
175
150
125
100
75
50 -
25
¥ 0.0
Equivalent stress, LE1
Bolts
Ft v ®Rn pean Up Uty Uty
Shape Item Grade Loads ng Status
kN]  [kN] [kN] (%] (%] [%]
B1 2M109-1 LE1 30.7 = 2029 144 20 - OK
B2 2M109-1 LE1 37.2 5.0 20290 174 3.1 - OK
B3 2M109-1 LE1 1.8 1.1 2029 09 6.9 - OK
B4 2M109-1 LE1 0.7 164 2029 03 10.2 - OK
BS 2M109-1 LE1 30.9 32 20290 144 20 - OK
B8 2M109-1 LE1 37.1 5.0 2029 17.3 31 - OK
B7 2M109-1 LE1 1.8 1.1 2029 08 8.9 - OK
BS 2M109-1 LE1 0.6 164 2029 03 10.2 - OK
Design data
®Rn tension ®Rn snear
Grade v
[kN] [kN]
2M109-1 2138 160.5
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Symbol explanation
Fy Tension force
v Resuitant of shear forces Vi, Vz in boit
$Rn bearing Boit bearing resistance
Uy Utilization in tension
Ut Utilization in shear
Ut Utilization in tension and shear
$Rq tension Bolt tension resistance AISC 380-16 J3.6
$Rn shear Bolt shear resistance AISC 380-16 - J3.8
Detailed resuilt for B2

Tension resistance check (AISC 360-16: J2-1)
QR =¢-Fu-As= 2138 kN 2 ;= 372 N
Where:
wt =750.0 MPa - nominal tensile stress from AISC 380-16 Table J3.2
As = 380 me? — gross bolt cross-sectional area
=075 — capacity factor

Shear resistance check (AISC 380-16: J3-1)
QRa=¢ - Fae-As= 1805 N 2 V= 50 kN

Where:

e = 5830 MPa - nominal shear stress from AISC 380-16 Table J3.2
A = 380 mm2 — gross bolt cross-sectional area
=075 — capacity factor

Bearing resistance check (AISC 360-16: J3-8)
R.=120-1.-t-F, < 240.d-t-F,

OR.= 2020 W 2 V= 72 kN

mém — clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
hole or edge of the material

t=17mm — thickness of the ply

d=2mm — diameter of a bolt

F, =430.0 MPa - tensile strength of the connected material

=075 — resistance factor for bearing at bolt holes

Interaction of tension and shear check (AISC 380-16: J3-2)
The required stress, in either shear or tension, is less than or equal to 30% of the corresponding available stress and the effects of

combined stresses need not to be investigated.
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Welds
T F,
— = X om0 RN Do S
C-bfi 1 STIFF1a E70xx AT 5N A106n 75 38 21 85.7 24 OK
E70xx A7 5n 4106n 75 38 14 88.5 21 OK
C-wi1 STIFF1a E70xx A56n A7.8n 468 52 39 709 55 OK
E70xx A56n 478w 468 52 42 716 58 OK
C-ti1 STIFF1a E70xx A7 5n 41068 75 38 1.9 80.8 132 OK
E70xx A7 5n 4106 75 38 1.1 0.7 123 OK
C-bfi 1 STIFF1b E70xx A7 5u 4106n 75 38 15 67.8 22 OK
E70xx A7 .5u 41068 75 38 20 855 24 OK
C-w 1 STIFF1b E70xx A56n A7 8w 468 52 41 88.5 59 OK
E70xx A56M 478w 468 52 38 67.8 56 OK
C-ti1 STIFF1b E70xx A7 5u 4106n 75 38 108 01.2 120 OK
E70xx A7 5u 41068 75 38 1.6 808 129 OK
EP1a B-bfi 1 E70xx - - 180 - - - - OK
EP1a Bt 1 E70xx - - 180 - - - - OK
EP1a B-w1 E70xx A43n FLRIN 388 48 125 67.9 185 OK
E70xx PLECN FLRIN 388 48 124 67.9 182 OK
EP1a WID1a E70xx A56n A7 8w 669 51 6.8 00.1 75 OK
E70xx A56n A7 8w 669 51 6.8 0.2 75 OK
B-bfi 1 WID1a E70xx A56n A7.8n 638 49 18 50.7 30 OK
E70xx A56n A7 8w 638 49 18 506 3.1 OK
WID1b WID1a E70xx A56M A7 8n 720 49 86 68.9 128 OK
E70xx A56M FIR-IN 729 49 86 668.9 129 OK
EP1a WID1b E70xx FELSN 41228 180 45 219 1214 180 OK
E70xx FELN 41228 180 45 224 1254 178 OK
C-bfi 1 STIFF2a E70xx A7 5n 41068 75 38 40 771 52 OK
E70xx A7 5N 410868 75 38 48 820 58 OK
C-w 1 STIFF2a E70xx A56n FIR-IN 467 52 42 788 53 OK
E70xx A56n A7 8w 467 52 386 76.7 468 OK
C-Hi1 STIFF2a E70xx A7 5u A106n 75 38 105 013 11.5 OK
E70xx A7 5N 410868 75 38 101 018 11.0 OK
C-bfi 1 STIFF2b E70xx A7 5n 41068 75 38 47 819 58 OK
E70xx A7 .5u 41068 75 38 40 771 52 OK
C-w 1 STIFF2b E70xx A58n A7 8w 467 52 38 76.8 468 OK
E70xx A568n A7 8w 467 52 42 788 53 OK
Cti1 STIFF2b E70xx AT 5N 410868 75 38 10.2 018 1.1 OK
E70xx A7 5n 41068 75 38 10.5 213 1.5 OK
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Symbol explanation
Th Throat thickness of weld
Ls Leg size of weld
L Length of weld
L Length of weld critical element
Fn Force in weld critical element
$R, Weld resistance AISC 380-18 J2.4
Ut Utilization
Detailed result for EP1a/B-w 1

Weld resistance check (AISC 380-18: J2-4)
OR,=¢-Fpo-Auc= 6790 kN 2 F, = 125 kN
Where:
F,.o =4342MPa - nominal stress of welkd material:

o Fopw =0.6. Fgxx - “ — 0.5 5in'%0) . where:
o Frxx = 4826 MPa - electrode dassification number, i.e. minimum specified tensile strength
o B = 88.0° - angle of loading measured from the weld longitudinal axis

Ape =208 mm? - effective area of weld critical element
¢=0.75 - resistance factor for welded connections

Code settings

Item Value Unit Reference
Friction coefficient - concrete 0.40 - ACl340-B6.14
Friction coefficient in slip-resistance 0.30 - AISC 360-16-J38
Limit plastic strain 0.05 -
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 268 - AISC 380-16-J33
Distance between bolts and edge [d] 1.25 - AISC 380-16-J34
Concrete breakout resistance Yes
Base metal capacity check at weld fusion face No AISC 380-18 - J2-2
Cracked concrete Yes ACI 318-14 — Chapter 17
Local deformation check Yes
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No
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5.2. GATI CAPRAZI DIKMESI KiRiS BIRLESIMI

Project item CON1

Design

Name CON1
Description

Analysis

Design code
Beams and columns

Stress, strain/ simplified loading
AISC - LRFD

B - Direction v -Pitch
[ y y
CH 4 - IPE400 0.0 0.0 0.0

D1 5 - SHS80/80/5.0 -80.0 0.0 0.0

Name = Cross-section

4 - IPE400
5 - SHS80/80/5.0
Bolts
Name Bolt assembly DT'"::“
16M8.8 i6M8.8

80

[mm]

S275
S275

16

a-Rotation  Offsetex  Offsetey

fu
MP3]
800.0

Hazirlayan: Timer DUMAN

Offset ez =
Forces in
[mm]

0 Node
0 Node

Gross area

[mm?)

201
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Load effects (equilibrium not required)

N Vy vz Mx Mz
Name Member
[kN] [kN] [kN] [kNm)] [kNm] [kNm]
LE1 D1 440 0.0 0.0 0.0 0.0 0.0
LE2 D1 40 0.0 0.0 0.0 0.0 0.0
Check
Summary
Name Value Check status
Analysis 100.0% OK
Plates 0.7 <5% OK
Boits 33.6 < 100% OK
Welds 83.5 < 100% OK
Buckling 51.62
Plates
F Thickness Ogg £py
Name y Loads Check status
[MPa) [mm] MPa) (%]
CH-bfi 1 275.0 135 LE1 1335 0.0 OK
CH- 1 275.0 135 LE1 1185 00 OK
CH-w 1 275.0 86 LE2 2400 0.7 OK
D1 275.0 50 LE1 98.5 00 OK
CPL1a 275.0 100 LE2 2479 02 OK
CPL1b 275.0 100 LE2 758 00 OK
CPL1c 275.0 100 LE2 180.0 00 OK
Design data
Material fy am
[MPa] [%)]
S275 275.0 5.0
Symbol explanation
-1 Plastic strain
CEg Eq. stress
fy Yield strength
€m Limit of plastic strain
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[%]

100%
(5.00)

0%

Strain check, LE1
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[MPa]
2475

225

175
150
125
100
75
50

25

Equivalent strecs, LE1

[MPa]
2475
225

175
150
125
100

75

50

25

Equivalent stress, LE1
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Bolts
Shape Item Grade Loads Ft =
[kN]  [kN]
B1 16M8.8 -1 LE1 66 228
P
B2 16M8.8 -1 LE2 08 212
Design data
Grade ‘Rllm
[kN]
16M88- 1 20.5
Symbol explanation
Fy Tension force
v Resultant of shear forces Vy, Vz in bolt
¢Rn pearng Bolt bearing resistance
Ut, Utilization in tension
Utg Utilization in shear
Uty Utilization in tension and shear
#Rn tension Bolt tension resistance AISC 360-16 J3.8
6Rn shear Bolt shear resistance AISC 3680-16-J3.8
Detailed resuit for B1
Tension resistance check (AISC 360-16: J3-1)
OR,=¢-Fu-A,= 005 wW 2 ;= 88 kN
Where:
Fu =600.0MPa - nominal tensile stress from AISC 380-16 Table J3.2
A; =201mm? - gross bolt cross-sectional area
¢ =075 — capacity factor
Shear resistance check (AISC 360-16: J3-1)
GR.=¢-Fu- A= 679 N 2 V= 228 &N
Where:
Fae =4504 MPa —nominal shear stress from AISC 360-16 Table J3.2
A, =201mm? - gross boit cross-sectional area
¢ =075 — capacity factor

Bearing resistance check (AISC 380-16: J3-8)

R.=120.-l.-t-F, < 240.d-t-F,
OR,= 1238 kN 2 V= 228 &N
Where:
l.=32mm

hole or edge of the material

[kN]

97.9

Hazirlayan: Timer DUMAN

Uy Uts Uty oo

[%6] [%] [2€])
73 336 - OK
09 31.2 - OK
PRy, shear
[kN]
67.9

— clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
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{t =10mm — thickness of the ply
d =18 mm — diameter of a bolt
F, =430.0 MPa - tensile strength of the connected material
=075 - resistance factor for bearing at boit holes

Interaction of tension and shear check (AISC 360-16: J3-2)
The required stress, in either shear or tension, is less than or equal to 30% of the comesponding available stress and the effects of

combined stresses need not to be investigated.

Welds
T, F,
- Ege - fron) trrL-r'nl fm) l::nl N l‘k':ln g Staws
CH-w 1 CPL1a E70xx A3 5N A50n 100 10 85 14 835 OK
E70xx A3 5N A50n oo 10 86 1.0 780 OK
CPL1b CPL1c E70xx A3 5N A50n 80 10 7.0 109 845 OK
E70xx A3 5N A50nm 80 10 73 1.0 66.3 OK
CPL1b D1 E70xx a2 430 280 ] 46 8.2 750 OK
Symbol explanation
Th Throat thickness of weld
Lg Leg size of weld
L Length of weld
- Length of weld critical element
Fa Force in weld cntical element
¢Rn Weld resistance AISC 280-168 J2.4
Ut Utilization

Detailed resuit for CH-w 1/ CPL1a
Weld resistance check (AISC 3680-16: J24)

OR,=¢ - Fow - Aee = 114 N 2 F,= 05 kN
Where:
F,. =431.0MPa - nominal stress of weld materal:

o Foe =06.Fgxx -(1=05. sin'%8) , where:
o Frpxx = 482.8 MPa - electrode classification number, i.e. minimum specified tensile strength
o B = 70.9° — angle of loading measured from the wekd longitudinal axis

Ape =35mm? - effective area of weld critical element
=075 - resistance factor for welded connections
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Buckling
Factor

51.82
83.04
80.08
go.1
e5.54
88.73
150.60
150.83
182.01
182.12
212.00
236.90

DO bW - bh W -

Code settings

Item Value Unit Reference
Friction coefficient - concrete 040 - ACI240-BB.14
Friction coefficient in slip-resistance 0.30 - AISC 360-16-J3.8
Limit plastic strain 0.05 -
Weld stress evaluation Plastic redistribution
Detailing No
Distance between boits [d] 268 - AISC 360-16-J3.3
Distance between boits and edge [d] 1.25 - AISC 380-16-J.34
Concrete breakout resistance Yes
Base metal capacity check at weld fusion face No AISC 360-168 - J2-2
Cracked concrete Yes ACI| 318-14 — Chapter 17
Local deformation check No
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No
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5.3. DUSEY CAPRAZ BAGLANTI DETAYI HESABI

Design

Name CON1

Description

Analysis Stress, strain/ simplified loading

Design code AISC -LRFD
Beams and columns

N e 6 p - Direction vy-Pitch «a-Rotation Offsetex Offsetey Offsetez - —

] Y ] [mm] [mm] [mm]

C 5 - IPESS0 0.0 -80.0 20.0 0 0 0 Node

D1 6 - HSS(CHS)114.3X3.2 0.0 450 0.0 0 0 0 Node
Cross-sections

Name Material

5 - IPESS0 S275

8 - HSS(CHS)114.3X3.2 S275
Bolts

Diameter fu Gross area
Name Bolt assembly
[mm] MPa] [mm?)
16M8.8 16M8.8 16 800.0 201

87



Proje Adi:
Proje Numarasi:

Load effects (equilibrium not required)

N Vy
Name Member
kN kN]
LE1 D1 -82.0 0.0
LE2 D1 62.0 0.0
Check
Summary
Name Value
Analysis 100.0%
Plates 14<5%
Bolts 46.8 < 100%
Welds 75.3 < 100%
Buckling Not calculated
Plates
: F Thickness
Name Material y
MPa) [mm]
C-bfi1 S275 275.0 17.2
C-ti1 8275 275.0 17.2
Cwi 8275 275.0 1.1
D1 8275 275.0 32
CPL1a S235 2350 10.0
CPL1b S235 235.0 10.0
CPL1c S235 235.0 10.0
Do thal
Material fy
(MPa)
8275
5235
Symbol explanation
£p Plastic strain
Cgq Eq. stress
fy Yield strength
€im Limit of plastic strain

88

Z%

0.0
0.0

222

Oka
[MPa]

79.8

75.2
2487
2223
2144
108.0
194.8

275.0
235.0

Hazirlayan: Timer DUMAN

My Mz
[kNm] [kNm]
0.0 0.0
0.0 0.0
Check status
[?:l Check status
00 OK
00 OK
06 OK
00 OK
14 OK
00 OK
00 OK
€im
[%]
5.0
5.0
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Overall check, LE1
| [%]
- 150%
N, -:\
 100%
,i |. -62.0 (5.00)
Y
K \ b
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[MPa]
2475
225

175

-62.0 150
125
100
75
50

25

0.0

Equivalent strecs, LE1

[MPa]
2475

225

175
150
125
100
75
50

25

Equivalent strecs, LE1
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Bolts
Shape em  Grade Loads 1tV
kN]  [kN]
B1 16M8.8 -1 LE1 67 318
2
B2 16M8.8-1 LE2 18 303
Design data
Grade QRn.hmlon
[kN]
16M8.8- 1 0.5
Symbol explanation
Fy Tension force
v Resultant of shear forces Vy, Vz in bolt
#Rn bearng Bolt bearing resistance
Ut, Utilization in tension
Utg Utilization in shear
Uty Utilization in tension and shear
#Rn tension Boit tension resistance AISC 380-16 J3.8
&Rn shear Boit shear resistance AISC 360-16-J3.8
Detailed resuit for B1
Tension resistance check (AISC 360-16: J3-1)
PR, =¢-Fu-A= 005 W 2 F,= 87 kN
Where:
Fu =600.0MPa - nominal tensile stress from AISC 380-16 Table J3.2
Ay =201 mm? - gross bolt cross-sectional area
=075 — capacity factor
Shear resistance check (AISC 380-16: J3-1)
OR,=¢-F,,-Ay,= 679 N 2 V= 318 N
Where:
Fae =4504 MPa - nominal shear stress from AISC 380-16 Table J3.2
Ay, =201 mm? - gross bolt cross-sectional area
=075 — capacity factor

Bearing resistance check (AISC 380-16: J3-6)

R.=120.l.-t-F, < 240.d-t-F,
AR, = 1037 kN 2 V= 318 W
Where:
l.=32mm

hole or edge of the matenal

v

[kN]

103.7

1004

Uty
[%]

74

20

Hazirlayan: Timer DUMAN

Ut Uty o tus
%] [2€]
488 - OK
446 - OK
R snear
[kN]
67.9

— clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
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t =10mm - thickness of the ply
d=18mm — diameter of a bolt
F, =380.0MPa - tensile strength of the connected material
¢=O.75 - resistance factor for bearing at boit holes

Interaction of tension and shear check (AISC 380-16: J3-2)
The required strecs, in either shear or tension, is less than or equal to 30% of the corresponding available stress and the effects of
combined stresses need not to be investigated.

Welds
T, F
o Ege e frore) =T R
Cwi CPL1a E70xx A5.0M A7 149 10 121 16.1 753 OK
E70xx 450 A7 149 10 121 16.1 751 OK
CPL1b CPLIc E70xx 450 A7 113 10 8.0 15.9 56.1 OK
E70xx 450 A7 113 10 9.5 18.1 500 OK
CPL1b D1 E70xx 432 445 348 5 390 5.1 752 OK
Symbol explanation
Th Throat thickness of weld
Lg Leg size of weld
L Length of weld
Le Length of weld critical element
Fn Force in weld critical element
Rn Weld resistance AISC 380-16 J2.4
Ut Utilization
Detailed result for C-w 1/ CPL1a

Weld resistance check (AISC 360-16: J24)

R, =¢-Fop - Aee = 181 N 2 F,= 121 &N
Where:
F,.. =4329MPa - nominal stress of weld matenial:

o Fow =06.Fgxx -(1+0.5. sin'58) , where:
o Frpxx = 482.8 MPa - electrode classification number, i.e. minimum specified tensile strength
o P= 83.4° — angle of loading measured from the weld longitudinal axis

Age =50mm? - effective area of weld critical element
¢ =075 - resistance factor for welded connections
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5.4. RUZGAR KOLONU BAGLANTI DETAYI HESABI

Design
Name CON1
hicehll
Analysis Stress, strain/ simplified loading
Design code AISC - LRFD
Beams and columns

p —Direction y-Pitch a-Rotation Offsetex  Offsetey  Offsetez

Name Cross-section Forces i
! ¥ r [mm] mm)] mm)] “n

CH 4 -IPE40O 0.0 0.0 0.0 0 0 0 Node

M2 5 - IPE300 20.0 90.0 0.0 0 0 0 Node
Cross-sections

Name Material

4 - |PE4DO S275

5-1PE300 S275
Bolts

Diameter fu Gross area
Name Bolt assembly
[mm] MP3) [mm?)
20M8.8 20M8.8 20 800.0 314
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Load effects (equilibrium not required)

N Vy vz Mx My Mz
Name Member
[kN] [kN] [kN] [kNm) [kNm] [kNm]
LE1 M2 0.0 0.0 30.0 0.0 0.0 0.0
Check
Summary
Name Value Check status
Analysis 100.0% OK
Plates 04<5% OK
Bolts 47.3<100% OK
Welds 33.3 < 100% OK
Buckling 46.08
Plates
- Material Fy Thickness - Otg €py Check status
MPa) [mm] MPa) [%]
CH-bfi 1 8275 275.0 135 LE1 2478 0.1 OK
CH-fl 1 8275 275.0 135 LE1 63.2 00 OK
CH-w 1 8275 275.0 86 LE1 2483 04 OK
M2-bfi 1 8275 275.0 10.7 LE1 481 00 OK
M2-1i 1 8275 275.0 10.7 LE1 480 00 OK
M2-w 1 8275 275.0 7.1 | LE1 2478 02 OK
FP1 8235 235.0 150 LE1 1940 00 OK
Design data
Material fy €im
[MPa] [%]
8275 275.0 50
5235 2350 5.0
Symbol explanation
£ Plastic strain
CEgg Eq. stress
fy Yield strength
€m Limit of plastic strain

94



Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

Overall check, LE1

[%]

100%
(5.00)

0.30 »
™

Strain check, LE1
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[MPa]
2475

225

175
150
125
100
75
50

25

0.0

Equivalent ctrecs, LE1

[MPa]
2475

225

175
150
125
100
75
50

25

Equivalent ctrecs, LE1
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Bolts
Ft v $Rnpearing Ut Uty Uty
Shape Item Grade Loads Status
kN]  [kN] [kN] (6] [%] [
B1 20M8.8 -1 LE1 8.3 400 1009 45 377 - OK
£ 4 B2  20M88-1  LE1 88 502 1009 62 473 - oK
-# -{! B3 20M8.8 -1 LE1 6.1 398 1009 43 375 - OK
B4 20M8.8 -1 LE1 10.1 50.2 1008 72 473 - OK

Design data

Grade $Rn tension R snear

[kN] [kN]

20M8.8- 1 1413 108.1
Symbol explanation
Fy Tension force
v Resultant of shear forces Vy, Vzin bolt
#Rn pearng Bolt bearing resistance
Ut Utilization in tension
Utg Utilization in shear
Uty Utilization in tension and shear
#Rn tension Bolt tension resistance AISC 380-16 J3.8
&R shear Boit shear resistance AISC 360-16-J38
Detailed resuit for B2

Tension resistance check (AISC 380-16: J3-1)
R, =¢-Fu-A44= 1413 &N 2 FF,= 88 N
Where:
‘¢ =600.0MPa - nominal tensile stress from AISC 380-16 Table J3.2
Ay =314mm? - gross bolt cross-sectional area
=075 — capacity factor

Shear resistance check (AISC 380-16: J3-1)
R, =¢-F,- Ay = 1081 kN 2 V= 502 kN

Where:

Fhe =4504MPa - nominal shear stress from AISC 360-16 Table J3.2
Ay, =314mm? - gross bolit cross-sectional area

¢ =075 — capacity factor

Bearing resistance check (AISC 360-16: J3-8)
R.=120.I..t-F, < 240.d-t-F,

OR,= 10098 kN 2 V= 502 kN

Where:

l.=53mm — clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
hole or edge of the matenal
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t=7mm — thickness of the ply
d=20mm — diameter of a bolt
F, =430.0MPa - tensile strength of the connected matenal
¢ =075 — resistance factor for bearing at bolt holes

Interaction of tension and shear check (AISC 360-16: J3-2)
The required strecs, in either shear or tension, ic less than or equal to 30% of the corresponding available stress and the effects of
combined stresses need not fo be investigated.

Welds
T, Le L Le F #R, ut
Item E Xu - . Status
dge [men] mm]  [oml mm] RN N (%]
CH-bfi 1 FP1 E70xx AB8n A9 5n 179 14 58 204 19.7 OK
E70xx AB 8n A9 5 179 14 o4 28.1 333 OK
Symbol explanation
Tn Throat thickness of weld
L Leg size of weld
L Length of weld
Le Length of weld critical element
Fa Force in weld critical element
éRn Weld resistance AISC 280-16 J2.4
Ut Utilization
Detailed resuit for CH-bfl 1/ FP1

Weld resistance check (AISC 360-16: J24)
QR =0 - Faw-Aee = 281 KN 2 F, = 04 KN

Where:
F,. =4023MPa - nominal stress of weld material:

« Fobo.=06.Fgxx-(1+05. sin'5) , where:
o Frxx = 482.8 MPa - electrode classification number, i.e. minimum specified tensile strength
o B = 57.8° - angle of loading measured from the weld longitudinal axis

Ape = a3 mm? - effective area of weld critical element
¢ =075 - resistance factor for welded connections

Buckling
Loads Shape Factor

46.08
64.25
67.45
73.82
78.32
20.64
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5.5. GATI CGAPRAZI KOLON BAGLANTI DETAYI HESABI

CONNECTION: CHS889x32Kolon - Bracing Cleat

Type: 7: Slotted HSS bolted to gusset plate

Bracing member: BR ROR88.9/3.2 Gr.S275 Slot length: 155 /
Bolts: 2 x M16 8.8E/X at 60 pitch ’

Gr.S275

N
Attache RS
Weld : Plates: 10.3kg
Cle Gr.S275 Boits: 0.5kg
’ Welds: 0.0kg
10-FEB-21
20:32:36
.IC3 se
.Section ™ A360-(D2-1)
.Section comd R3€0 7
Attached plate:
300x170x10 Gz./Fy/
Weld =o brace 3 fa/4NM
length of weld, 1w .
Rﬂtzof :x;{D .......
End of plate is welded to HX
Column/Chord: Section=IDESS)
d= S50 == Root rad. =
b= 210 == Axea = 1.340
tf= 17.2 == Sx = 2441000
tvy = 1ll.lmm Zx = 2787000
.Section tension strength . . . . 331€.5 K = (D2-1)
.Section compression strengqth . . 3267.1 kN o
Brace connected to column web.
Cleat:
300%200x10 Gz./Fy/Fu=8275/27/430Da
Bolts 2 x M1€ €.8E/X at €0 pitch.
Bolti Tole BHE. « s s = w = 5 = ' 18 ==

Weld ©o support 3 MW/4700Da
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Offset W0 to end of brace . . . 245 =
Offset col. £ace To end of bzece 0 ==
Phitmore section (not used) . . . 69 ==
Clearances:
Column to brace clearance . . . . 60 ==
Gusset %o brace clearance . . . . 1S ==

BILL OF MATIRIALS
Plates:

2 no. - 300x200x10 Grade=3275 . . €.3 kg
1l no. - 300x170x10 Grade=S275 . . - 4.0 kg
Total mass of plates . . . B e s el X
Bolts:

2 no. - M16 8.8E/X x SO long 0.5 kg
Welds:

120€ =m - W 3 £fu=470MDa 0.0 kg

MINIMOM 2CTION CHECK
(Minima are based on section capacity, not member capacity.)
Specified minimum design actioms:
Zension 0 cf alls ( 213.2) = 0.0 XN
Coapression 0% of oc ( 213.2) = 0.0 &N
NOTZ: Input design actions are not automatically increased if they are less than
the specified minimm actions. Minimm actions may be set in any load case.
This check warns if any design action is less than the specified minimm
for all load cases.

INDUT DESIGN ACTIONS
Axial, N* .| . SE.0 KN (tens.)

Using AISC model...
DESIGN STRENGTE CHECKS - Tension

Usilization ratio ——
Required strength |

I—Oes;gr. strength

213.2 2 Du = ©56.0 26% Dass A360-(D2-1)

Reference

BRACING MEMBER:

Gross area . a
Gross section ;,-;e-d s::engt
Net area .
Effective net a:ea 5 B i
Net section rupture s::engt T T 277.9 2 Du

WELD TO BRACING MEMBIR:

3 fW/470:Da

Effective end weld length . . . . 2
HSS end slot wall stzength . . . 1S.
HSS/plate end weld strenqth . . . 2.
» Zffective end weld strenqth . . S
Balance transmitted by side weld 47.0
lenqth of slot O/Z4 . . . . . .. 188
length of side weld . . . . . . . 188
Total side weld -er.gch . - i €20
HSS/plate side weld ssxengz S i B o u @ SOH.

BOLTS:

Single bolt shear :t:ength 3 B €3
Joint length - . nel [

Joint length factor . . 3 i : B
Effective bolt shear se:eﬂgt:- . €8.
Bolt group shear stzength . . . . . . . . . 137.9

U U
G O
R P
F\i El ﬂ)
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Jas=s R360 (J4-2)
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a8z

A360-T:J3.
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i

A360-T.J3.

(B

|
]
w
o
o
e
-
.

-
a2z

ATTACEED DIATZ:

Attached plate bolt bearing se:engzh - -
Attached plate tension yield . . B o B 420.
Attached plate tension rupture . . - . 4€e6.
Attached plate block shear st:ength - 23S.

SLOTTED HSS - TENSION:
HSS wall shear strength . HE e R e e R
Attached plate shear sz:engt&- i e ) §76.
Shear lag in ESS wall.
Slot length . . . . . .. . .. 1S5 ==
Weldlength . . . . . ... .. 1SS =
Section hezgh: B Bl & e W e 89 ==
D o = - - W e g 1.74

25% Dass A360 J3.10
13% Dass A260 (J4-1)
12% Dass A3€60 (J4-2)
24% Dass A3€0 (J4-5)

O oo
VWV VW
rEEY
nmuwaun
wn
o
ocooco

14% Das=s 1A3€0 (J4-3)
$% Dass ESSQM p.é-22
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Shear ~ag factor (AISC 3€0) . . 1.00 A3€0 T:D3.1
HSS wall shear lag strength . . . . . . 257.2 2 N’ = 47.0 18% Dass A3€0 T:D3.1

Shear lag in attached p’ ate...
7 - N e 1.74
Shear -ag " s 0.87 A360-T:D3.1
Shear lag strength . . . . . . . .. ... 477.0 2 N = 47.0 10% Dass A360-T:D3.1
SIMDLE CLEAT:
Cleat bols bearing s::ength 5 W e Sl = Do = 56.0 25% Dass A3€0 J3.10
Cleat tension }".e-a. & 3 5 & « e« s .- 495.0 2 Du = $6.0 1ll% Dass A360 (J4-1)
Cleat tension rupture . . " $48.2 2 Du = $56.0 10% Dass A3€60 (J4-2)
Cleat block shear sc:ength - . &w e 2a8:3 = Do = $6.0 24% Dass A3€60 (J4-5)
Length of weld to support . . . 263 =
For 3 Fn/470MDa both sides...
Support fillet weld strength . . . . . . . 253.8 2 Du = $56.0 22% Dass
CRITICAL LIMIT SIATEZ . . . Bolt gqroup shear strength
UTILIZATION RATIO . . . . 4ls
STRENGTE RATIO . . . . . . 2.462 Dass
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5.6. KOLONUN TEMEL BAGLANTI DETAYI HESABI

Design
Name
Description
Analysis
Design code
Beams and columns

Name Cross-section

COL 3 - IPESS0

CON1
Stress, strain/ simplified loading

AISC -LRFD

B — Direction y - Pitch

Y| Y|
0.0

-20.0

L

Cross-sections

Name
3-IPESS0
2-IPE4D0

Anchors

Name

30M10.9

Bolt assembly

30M10.9

Load effects (equilibrium not required)

Name

LE1 CcoL

Member

a - Rotation Offsetex  Offsetey  Offsetez
] [mm] [mm] [mm)]

0.0 0 0 0 Node

Forces in

S275
S275

707
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Foundation block
Item Value Unit
cB1
Dimensions 1610 x 1850 mm
Depth 500 mm
Anchor 30M10.9
Anchoring length 300 mm
Shear force transfer Shear lug
Cross-section of shear lug IPE400
Length of shear lug 100 mm
Mortar joint 50 mm
Check
Summary
Name Value Check status
Analysis 100.0% OK
Plates 1.7 <5% OK
Anchors 91.5 < 100% OK
Welds 0.0 < 100% OK
Concrete block 28.7 < 100% OK
Shear 13.1 < 100% OK
Buckling 1444
Plates
F, i o
Name w0 pEy gy Checkstms
COL-bfi 1 275.0 17.2 LE1 251.2 1.7 OK
COL-t 1 275.0 17.2 LE1 2487 06 OK
COL-w 1 275.0 1.1 LE1 2401 08 OK
Member 2-bfl 1 275.0 135 LE1 205.3 00 OK
Member 2-tfi 1 275.0 135 LE1 2228 00 OK
Member 2-w 1 275.0 86 LE1 1414 00 OK
BP1 275.0 350 LE1 2409 1.1 OK
STIFF1a 275.0 10.0 LE1 314 00 OK
STIFF1b 275.0 10.0 LE1 314 00 OK
Design data
S . P4
8275 275.0 50
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Symbol explanation
£ Plastic strain
CEg Eq. stress
fy Yield strength
€ Limit of plastic strain

[%]

150%

100%
(5.00)

1.74
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Strain check, LE1

[MPa]
2475
225
200
175
150
125
100
75
50
25
0.0
Equivalent strecs, LE1
Anchors
Nt $Np $Ngp $Vep Ut Ut Uty
Shape Item Loads Status
[kN] (kN] [kN] [kN] [%€] [%] [%€]
Al LE1 0.0 - = 10686.4 00 00 00 OK
A2 LE1 0.0 - - 10686.4 00 00 00 OK
A3 LE1 0.0 - - 1086.4 00 00 00 OK
1 A4 LE1 0.0 = - 1086.4 00 00 00 OK
A5 LE1 185.8 797.0 1008.7 10864 550 00 370 OK
A8 LE1 268.9 797.0 1008.7 10864 790 00 675 OK
:ég:gg A7 LE1 1885 797.0 1008.7 10864 552 00 372 OK
A8 LE1 268.2 797.0 1008.7 10864 788 00 673 OK
A9 LE1 0.0 . - 1066.4 00 00 00 OK
A10 LE1 300.0 797.0 1008.7 10864 915 00 883 OK
Design data
Grade Wu
[kN]
30M10.9- 1 337.7
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Symbol explanation

Nt Tension force

Np Pullout strength in tension — ACI 318-14 - 1743

Ngy, Concrete side-face blowout strength in tension — ACI 318-14 - 1744
Voo Concrete pryout strength in shear — ACI 318-14 - 17.5.3

Ut, Utilization in tension

Utg Utilization in shear

Uty Utilization in tension and shear

ONgs Steel strength of anchor in tension - ACI 318-14 - 17.4.1
Detailed resuit for A10

Anchor tensile resistance (ACI 318-14 — 17.4.1)
ONsa =0 AN - futa = 3377 N 2 Ny = 3000 kN
Whae:
®=0.70 - resistance factor
AwN =581 mm? —tensile stress area
futa =860.0MPa - specified tensile strength of anchor steel:

o futa =min(860 MPa,1.9. fi.. f.) . where:
o fya = 900.0 MPa - specified yield strength of anchor steel
o fu = 1000.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (AC| 318-14 - 17.43)
ONp =0-¥.p-N,= 7970 kN 2 Ny = 3000 kN

Where:
© =070 — resistance factor
¥.p =1.00 - modification factor for concrete condition

N, =11388kN - basic concrete pullout strength for headed anchor:

o Npp =8 Ay - [ where:
o Ay = 5693 mm? - bearing area of the head of stud or anchor boit
o [l = 250 MPa - concrete compressive strength

Concrete sideface blowout resistance (AC| 318-14 - 174 4)
ONy=r1.-Npg= 10087 kN 2 Ny = 3000 kN
Where:
I'e = 0.50 - reduction factor for anchor close to an edge or multiple anchors with small spacing:

. rc=min(l—’j:§-.l—g‘a). 0.5 <r.<1 ,where:
¢ (g1 = 0 mm - shorter distance from an anchor to an edge
o Cgo = 0 mm - longer distance from an anchor to an edge
o § = 105 mm - spacing between anchors

N,bg = 1200.9kN - concrete side-face blowout strength of headed anchor in tension:
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o N =0:13.0.car - /Aigr - \/f . where:
o Asgy = 56063 mm? — bearing area of the head of stud or anchor bolt
o f. = 25.0 MPa - concrete compressive strength
o O = 0.70 - resistance factor

Concrete pryout resistance (ACI 318-14 - 17.5.3)
The check is preformed for group of anchors on common base plate

NVp=0-kp-Np= 10864 kN 2 V;= 00 kN

Where:
® =065 — resistance factor
ke =200 — concrete pry-out factor

N =820.3kN - concrete cone tension break-out resistance in case all anchors are in tension
V,=D.0kN — sum of shear forces of anchors on common base plate

Interaction of tensile and shear forces (AC| 318-14 - R17.8)
Ue*P+<Us*= 088 s 10

Where:
Uy =082 - maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure modes

Uis =0.00 - maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement
Reinforcement should be designed according to ACI 318-14 - 17.4.2.9; 17.5.2.9

Supplementary reinforcement should recist force of 1214.5 kN in tension and 4.5 kN in shear.

Welds
T, F
ftem Edge | | i | e | s .[k?ﬁ my St
BP1 COL-bfi 1 E7Oox - - 210 - - - - OK
BP1 COL-tfl 1 E7Oox - - 210 - - - - OK
BP1 COL-w 1 E7Oox - - 533 - - - - OK
BP1 Member 2-bfi 1 E7Oox - - 180 - - - - OK
BP1 Member 2-tfi 1 E7Oox - - 180 - - - - OK
BP1 Member 2-w 1 E7Oox - - 387 - - - - OK
COL-bfi 1 STIFF1a E7Oox - - 75 - - - - OK
COL-w 1 STIFF1a E7Oox - - 428 - - - - OK
COL-t1 1 STIFF1a E7Oox - - 75 - - - - OK
COL-bfi 1 STIFF1b E7Oox - - 75 - - - - OK
COL-w 1 STIFF1b E7Oox - - 468 - - - - OK
COL-tfl 1 STIFF1b E7Oox - - 75 - - - - OK
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Symbol explanation

Tn Throat thickness of weld

Lg Leg size of weld

L Length of weld

Le Length of weld critical element

Fn Force in weld critical element

R, Weld resistance AISC 360-16 J2.4

Ut Utilization

Detailed resuit for BP1/ COL-bfl 1

Butt weids are not checked. Their recistance ic acsumed fo be the came as that of the welded member.

Concrete block
Ay A; d Ut
- Lol [mm2) [mm2) MP3) (%] N
CB1 LE1 174877 2781057 79 287 OK
Symbol explanation
Aq Loaded area
Az Supporting area
c Average stress in concrete
Ut Utilization
Detailed resuit for CB 1
Concrete block compressive resistance check (AISC 380-18 Section J8)
Ocfpmaz = 2786 MPa 2 0= 79 MPa
Where:
[pmaz =425MPa - concrete block design bearing strength:
o f. = 25.0 MPa - concrete compressive strength
o A1 = 174877m12-baseplateareainoomact\m'mmetes:face
o A2 = 2781057 mm? — concrete supporting surface
dc =085 - resistance factor for concrete
Shear in contact plane
v Por Vo Ut
Item Loads Status
[kN] [kN] [kN] %]
BP1 LE1 147.5 60546 11233 131 OK
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Symbol explanation

v Shear force

Por Concrete block bearing capacity

Ven Concrete cone breakout resistance

Ut Utilization

Detailed resuit for BP1

Bearing capacity check (ACI 348-01-B.4.5, ACI 348-01 RB11)

OFe=0-13-f1- A =¢-K.-(Ny~F,)= 60548 N 2 V= 1475 kN
Where:
=07 — resistance factor for bearing of boits on steel

JL =250MPa - concrete compressive strength

A] = 0000 mm? — Projected area of the embedded area of the shear lug in the direction of the force excluding the portion of
the lug in contact with the grout above concrete member

K.=160 — confinement coefficient
Ny =50400kN - yield strength of tensioned anchors
o« Ny=n-A, - F,  where
o 11 = 10.0 - number of tensioned anchors

o Aswe = 581 mm?® —tensile stress area of an anchor
o F, = 000.0 MPa — anchor yield strength

F, =-174.1kN - extemal axial load

Concrete breakout strength check (ACI 346 -B11)
WV =0 Wap- A -105-/fi= 11233 kN 2 V= 1475 &N

Where:
©® =085 - steel embedment material resistance factor for reinforoement
¥, v = 1.0 —modification factor for shear lug loaded at an angle with the concrete edge

— 1 .
« Y,y = \/(oouavF'lﬂ.Snnor)Y . where:
o ay = 0.0° - angle between direction of shear force and direction perpendicular to concrete edge

Ao = 708000 mm? - effective stress area defined by projecting a 45° plane from the bearing edges of the shear lug to the
free surface in the direction of the shear load. The bearing area of the shear lug is excluded from the

projected area.
[l =250MPa — concrete compressive strength
Buckling
I j H
LE1 1 1444
2 16.03
3 17.52
4 21.72
5 2286
6 2402
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BOLUM 6: BETONARME TEMEL TASARIMI

6.1. ZEMIN GERIMESi KONTROLU

DeltaZ =-1.4mm

Zemin gerilmesi = K x DeltaZ
DeltaMax= Zemin tasima gucu / K= 1277/ 100
Zemin emniyet gerilmesi asiimiyor. 1.4mm ¢

_

3-D View - Displacements (EnveTemelSehim) [mm]

110




Proje Adi:
Proje Numarasi: Hazirlayan: Timer DUMAN

6.1. BETONARME HESABI

Degisken Deger Birim  Kaynak
Malzemeler
Beton C30/37
fck = 30 Mpa
fed = 20 Mpa
fetd = 1.26 MPa
Demir B420C
fyk = 420 Mpa
fyd = 365 Mpa
Secilen temel boyutlari
Temel plagi kalinlig ht = 08 m
Temel etkili yuksekligi d = 0.75 m
Temel genisligi Bx = 3 m
Temel genisligi By = 3 m

Temel plagi kesit tesirleri

Plaka kenari hizasindaki moment - Md = 500 kN-m
Plaka kenari hizasindaki kesme kuvveti - Vd = 1800 kN
Plaka k.enarlndan d/2 uzaktaki kesme ) Va2 = 400 KN
kuvveti

Kesme dayanimi kontrolii

Beton kesme kuvveti dayanimi Ver = 0.65-fctd-b-d
= 1842.75 kN
Kesme kuvveti Ust siniri Vu = 0.22-fcd"b-d
= 9900 kN
0.5Ver <vd < Ver Kesit yeterli!

4 N
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Egilme donatisi hesabi
Taban plagi icin minimum donati Asmin,g = 39.375 cm?
Secilen minimum donati -
As,min = 471 cm?
Secilen donati uygun!

Minimum donatinin karsiladigi moment

a - As_fya
b 0.85fy4
= 3.37 cm
) a
Mmin = Asminfya: (d—§>
= 1261.12 kN-m
ilave gerekmez!
Zimbalama kontroli
Tpd = vpd/d < fctd
Tpd = 53333 kN/m?2
Tamam!
Zimbalama donatisina gerek yok
Temel plagi kesit tesirleri
Plaka kenari hizasindaki moment - Md = 300 kN-m
Plaka kenari hizasindaki kesme kuvveti - Vd = 1000 kN
Plaka k.enarlndan d/2 uzaktaki kesme ) Va/2 - 300 KN

e N

\ 4

Secilen donati uygun!

Minimum donatinin karsiladigi moment

a - As_fya
b 0.85f4
= 3.37 cm
a
Mmin = Asmin'fyd' (d'§>
= 1261.12 kN-m

ilave gerekmez!
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Zimbalama kontroli

Tpd = vpd/d < fctd
Tpd = 400.00 kN/m?2
Tamam!

| 13000.00 (0.00, 3000.00, 0.00) ><
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BOLUM 7: METRAJ HESABI
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BOLUM 8: EKLER

Tablo sayisi ¢cok fazla oldugundan ekler ayri bir kitapgik olarak hazirlanmistir.

8.1. ELEMAN NUMARALARI
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8.1. MESNET TEPKILERI TABLOSU

8.2. KIRiS TASARIM SONUGLARI TABLOSU

8.3. KOLON TASARIM SONUCLARI TABLOSU

8.4. CAPRAZ TASARIM SONUGCLARI TABLOSU

116



