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GENEL

1

GENEL

Bu rapor, GEN ILAC tarafindan Kirklareli'nde yapilacak olan ,Biyogaz Depo Binasi” betonarme

duvar ve perde statik hesabini icermektedir.

11 Kullanilan Normlar
= TS 498 (Yapi elemanlarinin boyutlandirilmasinda kullanilacak yuklerin hesap degeri)
= Celik Yapilarin Tasarim, Hesap ve Yapim Esaslari (AISC-360-10)
= TS 500 (Betonarme yapilarin hesap ve yapim kurallari)
= TS 3233 (Cekme Cubuklarinda Kenetlenme Hesabi)
= TBDY 2018 (Turkiye Bina Deprem Yonetmeligi) %
= CYTHYE-2016: CELIK YAPILARIN TASARIM, HESAP VE YAPI
= CYTHYE-2016 UYGULAMA KILAVUZU
= AISC-ASD89 (American Institute of Steel Construction;d\ll s Design 1989)
= DIN 18800 Alman celik yapi normu
= DIN EN 1990 Eurocode 0: Basis of struc sign
= DIN EN 1990/A1 is uctural design,Dizenlemeler 1
= DINEN 1991-1-1
= TSEN1991-1-1 Uzerindeki etkiler
= DIN EN 1991-1-3 (2004)
= TSEN1991-1-3
= DIN EN 1991-1-4 (2005) : Rlzgar yukleri
= TSEN1991-1-4 de 1: Ruzgar yukleri
= DIN EN 1993-1-1 urocode 3: General rules and rules for buildings
= DINEN 199 Eurocode 8: Deprem Yodnetmeligi
Yukarida belirtilengiorm er almayan bilgilerin olmasiI durumunda, ilaveten avrupa, alman

ve tlrk normlarina veSg{eraturtine basvurulmustur.

S
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GENEL

1.2 Malzeme

1.2.1 Betonarme Malzeme Ozellikleri

:ﬂ: Material Property Data X

General Data

Material Name and Display Color | BS30 .
IMaterial Type Concrete
Material Grade |c 4000 psi } p
Material Notes Modify/Show Notes... /
Weight and Mass Units
Weight per Unit Volume Tonf,m C v
Mass per Unit Volume 0,2549
Isotropic Property Data
Modulus Of Elasticity, E
—
Coefficient Of Thermal Expansion, A
Shear Modulus, G (1333333,3

Other Properties For Concrete Materials

Specified Concrete Compressive Strength, fc 3000,

I

Expected Concrete Compressive Strength 3000
0\\b
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1.3 Sehim Kriterleri

= Kolon basi (her iki yonde) hkolon/250
= Kirig ve asiklar (her iki yonde) Ikiris/300

= Konsol (diseyde) Ikonsol/200
= Konsol sonu (yatayda) IKonsol/100

1.4 Kullanilan Programlar

=  SAP2000 V.20.2.0 Structural Analyse Program (Version 14.1.0) - Statik Analg Rrogrami
= Tekla Structures 19 Copyright © 1992-2004 Tekla Corporation and its licghsors

= AutoCAD 2012 Copyright © 1982-2004 Autodesk
= MS-Excel 2013 Copyright © Microsoft Corporation 1985-2001
= MS-Word 2013 Copyright © Microsoft Corporation 1983-20
: Q’
15 Statik Model O
= PROGRAMIN ADI : SAP 2000
=  SURUMU : Versiyon 20.2.0

= GENEL OZELLIKLERI %
Yapilarin Sonlu Elemanlarla C6zimlemgs¥gB gyna icin Yazilimi

E SAP2000 Ultimate 64-bit
‘erzion 20.2.0 Build 1445

Structural Anahysis Program

Copyright (c) 1976-2018 Computers and Structures, Inc.

A product of:

Computers and Structures, Inc.

W WL CRiamerica. com

4

Sekil 19Big SAP8000 V.20.2.00 programi ile 3D olarak modellenmig ve analizi yapilmigtir.
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1.6 Yapi Dizayn Yonetmeligi

Celik yapilar ile ilgili yayinlanan yénetmeligin eslenigidir.

Item Value
1 |Design Code TS 500-2000
2 | Multi-Response Case Design Envelopes
3 | Number of Interaction Curves 24
4 | Number of Interaction Points 1
5 | Consider Minimum Eccentricity? Yes
6 | Seizmic Zone Zone 4
7 | Gamma (Steel) 1,15
8 |Gamma (Concrete) 1,5 >
9 |Gamma (Concrete Shear) 1,25
10 | Pattern Live Load Factor 0,75 /
11 | Utilization Factor Limit 0,95

A
‘0

1.6.1 Shell elemanlarda yerel aks ve kuvvet duru

Mevcut binanin yapisal elemanlarinin tasariminda do Shell elemanlar kullanilmistir.
Plak elemanlara iligkin yerel akslar ve plak el lusan i¢ kuvvetler asagidaki sekilde
gosterilmektedir. P\

Face 5. Bottom (—3 face)

Face 2 sssA N Az
iz 2 Axis 2

Four-Hode Quadrilateral 5 hell Element Three-H ode Triangular Shell Elerment

Anis 2 Fonaird F o o<

F orces are per unit
of incplane length

Positive shear forces and stresses
acting on positive faces
Point tosward the wewer

MO W Ere per LRI
OThpEkE kyg

" 2
Plate B ending and Twisting Moments

Shell Internal Forces
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Plak i¢ kuvvetlerinin 6zetlenmis hali asagidaki sekilde gosteriimektedir;

Mi1; 1 ydni momenti (birim boy igin) A

Mag; 2 yoni momenti (birim boy igin)

V13; 3 yonu kesme kuvveti (1 yonine dik) (birim boy igin)

V23; 3 yonu kesme kuvveti (2 yonine dik) (birim boy igin)

Fi1; 1 yonine paralel eksenel kuvvet (birim boy igin)

F22; 2 yonine paralel eksenel kuvvet (birim boy icin) :

Fi12; 1 yonine paralel kesme kuvveti (birim boy icin)

F21; 2 yonine paralel kesme kuvveti (birim boy icin)

Mi11 & M2, egilme donatilarini belirler.

V13 & Vo3 temel kalinh@ini belirler (zimbalama tahkikinde kullanilir). %
F11 & F22 eksenel yonde donati belirler. Q~
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1.7 Statik Sistemin Tanitimi

Bu rapor agir gelik kullanilarak yapilan Gen ilag firmasina ait ‘Biyogaz Depo binasi” projesinin

betonarme ve temel statik hesap raporudur.

|

1.8 Aks Sistemi Tanimi (Sap2000) : :

AT

o
=
— \[]] ]
= T
—_—
=
=
=

- VO
TABLE: Grid Lines
CoordSys | AxisDir | GridID | XRYZCoord | LineType
Text Text Text m Text
X A 0 Primary
L X B 15 Primary
GL L X C 30 Primary
LOBAL X D 45 Primary
GLOBAL X E 60 Primary
GLOBAL Y 1 0 Primary
GLOBAL Y 2 5 Primary
GLOBAL Y 3 10 Primary
GLOBAL Y 4 15 Primary
GLOBAL Y 5 20 Primary
GLOBAL Y 6 25 Primary
GLOBAL Y 7 30 Primary
GLOBAL Y 8 35 Primary
GLOBAL Y 9 40 Primary
GLOBAL Y 10 45 Primary
GLOBAL Y 11 50 Primary
GLOBAL Y 12 55 Primary
GLOBAL Y 13 60 Primary
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GLOBAL Y 14 65 Primary
GLOBAL Y 15 70 Primary
GLOBAL Y 16 75 Primary
GLOBAL Y 17 80 Primary
GLOBAL Y 18 85 Primary
GLOBAL Y 19 90 Primary
GLOBAL Y 20 95 Primary
GLOBAL Y 21 100 Primary
GLOBAL Y 22 105 Primary
GLOBAL Y 23 110 Primary
GLOBAL z -6,00m -6 Primary
GLOBAL Z +0,00m 0 Primary
GLOBAL Z +3,40m 3,4

GLOBAL Z +4,53m 4,53

Primary
Primaryl F
’C

&
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YUKLEMELER / KOMBINASYONLAR

2 YUK ANALIZI

2.1 Zati Yiikler ,,g“
2.1.1 Celik konstriuksiyon zati yuku

Celik konstriiksiyonun sistem zati agirlhigi program tarafindan otomatik olarak hesaplanmaktadir.
- g=78,5 kN/m?

Hesap Programinda arakat'da dékllecek olan beton kalinligi 12cm olarak alinmistir fle hesap

programina Shell (sonlu elemanlar yontemiyle alan elemani) eleman olarak tanim
2.2 Kaplama Yikleri

Cati Kaplama Yikleri = 25 kg/m? (¢atida kullanilacak olan malzemelggig ofgk erleri)

2.3 Kar Yiiki N/
Kar YUkl =» 75 kg/ m? O

2.4 Riizgar Yk ,,w*“

Ruzgar yukleri analizleri TS 498 e gore hesapla

Emme

(kN/m2)
0,5
0,8

: 1,10

>100 46 1,30

L/

Sekil 2:TS 498 Ci A

Sekil 3: TS 498 Sekil 1

Bina yUksekligi 9 - 20m arasi durumunda > =0,8 kN/m?
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YUKLEMELER / KOMBiNASYONLAR

2.5 SILAJ YUKLERI

H\ m ) ‘\‘."-. " 1‘ T

\\\\\‘&“ WAL

e 4
7 %
L/ L/
% %
% /]
© é é ©
Z %
Z | | VI . : 1 1 3 1) /Z
a3t b
/ // | v //
| T, DA IHISILY i | e —— FA/AIRIIALIINIIANS. D,
3 3
Ht= 6.00 m. ysiaj= 400+72 Ht = 400 + 72 x 6 = 832 kg/m3 = 8 kN/m® ( Ref : BS 5502-1987 )
q1= Ysiaj X Ht =8.0x 6.0 = 48.00 kN/m?
Q2= = 4.50 kN/m?
qs=45+45xHt =45+45x6.0 = 31.50 kN/m?
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YUKLEMELER / KOMBiNASYONLAR

3 YUKLEME DURUMU

3.1 Zati Yiikleme Durumu
Zati yukleme durumu (Cati Kaplama Yuku : 25,00 kg/m?)

| % Frame Span Loads (CATI KAPLAMA) (GLOBAL CSys)

’0 Y ™
3.2 Kar Yiikleme Durumu
Kar yuklemesi durumu (75,00 kg/m?) O

%, Frame Span Loads (KAR) (GLOBAL CSys) |

Biyogaz Depo Binasi Betonarme Sayfa 13131



YUKLEMELER / KOMBiNASYONLAR

3.3 Silaj Yukleme Durumu

[ Rrea Uniform (SILAD) (Local- Gravi) | 462

T Avea Uniform (SILAJ (Local -X) |

- ——— -
- |24H
/ |
l||l|||l||| ||| il iy 0.74
""

|
Vil iy | | i 025
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YUKLEMELER / KOMBiNASYONLAR

3.4 Ruzgar Yiikleme Durumu

RXP: 80 kg/m2 (X yoniinde positif riizgar yiku)

[ 3% Frame Span Loads (RXP) (GLOBAL CSys) |

RXN: 80 kg/m2 (X y6nunde positif rizgar yuki) < I

| 5% Frame Span Loads (RXN) (GLOBAL CSys) |

Biyogaz Depo Binasi Betonarme Sayfa 15131



YUKLEMELER / KOMBiNASYONLAR

4

YUK DURUMLARI VE KOMBINASYONLAR

Kombinasyonlar 2016 yilinda yayinlanan Celik ydnetmeliklerine uygun olarak yapilacaktir.
5.3.1 - Yiik ve Dayamim Katsayilari ile Tasarim (YDKT)

Bu tasarim yonteminde gerekli dayamim, R, asagidaki yiik birlesimleri ile belirlenccektir.

()
(2a)
(2b)
&)
)
(5)
(6)
(7)

4.1

14G

1.2G+ 1.6(0; veya S veya R)
1.2G + 1.60 + 0.5(0; veya S veya R)

1.2G + 1.6(Q; veya S veya R) + (O veya 0.8W)

1.2G +1.0Q0 + 0.5(0 veya S veya R) + 1.6/
1.2G+1.00+025+1.0F

0.9G + 1.6W
0.9G+ 1.0F

Statik yuk durumilari

){ Define Load Patterns

4.2

Load Patterns

v

Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern
DEAD || Dead v|[1
I
KAR Snow 0
CATI KAPLAMA Super Dead 0
RXP Wind 0 None
RXN Wind 0 None
RYP Wind 0 None
RYN Wind 0 None
EX Quake 0 TSC-2018
EY Quake 0 TSC-2018
SiLAJ Super Dead 0
ombinasyonlari

ComboName ComboType | AutoDesign | CaseType CaseName | ScaleFactor
Text Text Yes/No Text Text Unitless
G+Q+EXP Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+EXP Linear Static DEAD 1
G+Q+EXP Linear Static KAR 1
G+Q+EXP Linear Static EX 1
G+Q+EXP Linear Static SILAJ 1
G+Q+EXN Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+EXN Linear Static DEAD 1
G+Q+EXN Linear Static KAR 1

Biyogaz Depo Binasi Betonarme
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YUKLEMELER / KOMBINASYONLAR

G+Q+EXN Linear Static EX -1
G+Q+EXN Linear Static SILAJ 1
G+Q+EYP Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+EYP Linear Static DEAD 1
G+Q+EYP Linear Static KAR 1
G+Q+EYP Linear Static EY 1
G+Q+EYP Linear Static SILAJ 1
G+Q+EYN Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+EYN Linear Static DEAD 1
G+Q+EYN Linear Static KAR 1
G+Q+EYN Linear Static EY
G+Q+EYN Linear Static SILAJ
1.4G Linear Add No Linear Static | CATI KAPLA
1.4G Linear Static
1.4G Linear Static
1.2G+1.6Q Linear Add No Linear Static
1.2G+1.6Q Linear Statjd
1.2G+1.6Q Linear StatT
1.2G+1.6Q 1,2
G+Q+1.3RXP Linear Add 1
G+Q+1.3RXP 1
G+Q+1.3RXP 1
G+Q+1.3RXP 1,3
G+Q+1.3RXP 1
G+Q+1.3RXN Linear Add Linear Static | CATI KAPLAMA 1
G+Q+1.3RXN Linear Static DEAD 1
G+Q+1.3RXN Linear Static KAR 1
G+Q+1.3RXN Linear Static RXN 1,3
G+Q+1.3RXN Linear Static SILAJ 1
G+Q+1.3RYP inear Ad No Linear Static | CATI KAPLAMA 1
G+Q+1.3RY’ Linear Static DEAD 1
G+Q+1.3 Linear Static KAR 1
G+Q+18R Linear Static RYP 1,3
G+ Linear Static SILAJ 1
Q Linear Add No Linear Static | CATI KAPLAMA 1
Q+1%8RYN Linear Static DEAD 1
G+Qi1.3RYN Linear Static KAR 1
+Q+1.3RYN Linear Static RYP -1,3
+Q+1.3RYN Linear Static SILAJ 1
G+Q+0.9EXP+0.3EYP | Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+0.9EXP+0.3EYP Linear Static DEAD 1
G+Q+0.9EXP+0.3EYP Linear Static KAR 1
G+Q+0.9EXP+0.3EYP Linear Static EX 0,9
G+Q+0.9EXP+0.3EYP Linear Static EY 0,3
G+Q+0.9EXP+0.3EYP Linear Static SILAJ 1
G+Q+0.9EXP+0.3EYN | Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+0.9EXP+0.3EYN Linear Static DEAD 1
Biyogaz Depo Binasi Betonarme Sayfa 17131
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G+Q+0.9EXP+0.3EYN Linear Static KAR 1
G+Q+0.9EXP+0.3EYN Linear Static EX 0,9
G+Q+0.9EXP+0.3EYN Linear Static EY -0,3
G+Q+0.9EXP+0.3EYN Linear Static SILAJ 1
G+Q+0.9EXN+0.3EYP | Linear Add No Linear Static | CATI KAPLAMA 1
G+Q+0.9EXN+0.3EYP Linear Static DEAD 1
G+Q+0.9EXN+0.3EYP Linear Static KAR 1
G+Q+0.9EXN+0.3EYP Linear Static EX -0,9
G+Q+0.9EXN+0.3EYP Linear Static EY 0,3
G+Q+0.9EXN+0.3EYP Linear Static SILAJ
G+Q+0.9EYP+0.3EXP | Linear Add No Linear Static | CATI KAPLAMA
G+Q+0.9EYP+0.3EXP Linear Static DEAD
G+Q+0.9EYP+0.3EXP Linear Static KAR
G+Q+0.9EYP+0.3EXP Linear Static
G+Q+0.9EYP+0.3EXP Linear Static
G+Q+0.9EYP+0.3EXP Linear Static
G+Q+0.9EYP+0.3EXN | Linear Add No Linear Statjd
G+Q+0.9EYP+0.3EXN Linear StatT
G+Q+0.9EYP+0.3EXN 1
G+Q+0.9EYP+0.3EXN -0,3
G+Q+0.9EYP+0.3EXN 0,9
G+Q+0.9EYP+0.3EXN SILAJ 1
G+Q+0.9EYN+0.3EXP | Linear Add CATI KAPLAMA 1
G+Q+0.9EYN+0.3EXP DEAD 1
G+Q+0.9EYN+0.3EXP Linear Static KAR 1
G+Q+0.9EYN+0.3EXP Linear Static EX 0,3
G+Q+0.9EYN+0.3EXP Linear Static EY -0,9
G+Q+0.9EYN+0.3EXP Linear Static SILAJ 1
G+Q+0.9EYN+0.3EXN | kinear Agd No Linear Static | CATI KAPLAMA 1
G+Q+0.9EYN+0.3EX Linear Static DEAD 1
G+Q+0.9EYN+O0. Linear Static KAR 1
G+Q+0.9EYN+@: Linear Static EX -0,3
G+Q+0.9EYN+0REXN Linear Static EY -0,9
G+Q+0. +0.3E Linear Static SILAJ 1
S Linear Add No Linear Static | CATI KAPLAMA 1
SE Linear Static DEAD 1
IM Linear Static KAR 1
SEHIM Linear Static SILAJ 1
Biyogaz Depo Binasi Betonarme Sayfa 18 1 31




STATIK SISTEM

5 STATIK SISTEM

5.1 Statik Sistem 3D Gorluinusu

3D Gériinisii-1 \Y /‘

1 3-D View

[ 5%3-D View

3D Gorinlsu-3
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STATIK SISTEM

5.2 Kesitler (Birimler cm cinsindendir)

Sap2000 Statik analiz programinda tahkiki yapilan kesitler ve 6zellikleri asagida belirtilmistir
A : Kesit Alani

133 : Kesit 3 yonu atalet Momenti (cm4)

122 : Kesit 2 yonu atalet Momenti (cm4)

S33 : Kesit 3 yonu atalet Mukavemet Momenti (cm3)

S22 : Kesit 2 yonu atalet Mukavemet Momenti (cm3)

r33 : Kesit 3 yonu atalet yarigcapi (cm)

r22 : Kesit 2 yonu atalet yarigcapi (cm)

5.2.1 Betonarme Perde Kesiti :
A

3¢ Shell Section Data

Section Name P40 DSD'&Y Color .
Section Notes Modify/Show...

Type Thickness
@® Shel- Thin Membrane 03 }
(O Shell - Thick Bending 103 |
O Piate - Thin Material
O Plate Thick Material Name + | BS30 v

O Membrane Material Angle O—J

(O Shell - Layered/Nonlinear
Time Dependent Properties

Set Time Dependent Properties...
Concrete Shell Section Design Parameters Stiffness Modifiers
Modify/Show Shell Design Parameters... Set Modifiers...

Y\
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STATIK SISTEM

5.2.2 Betonarme Temel Kesiti

3¢ Shell Section Data

Section Name T50

Dispiay Coior [}

Section Notes

Type
(®) Shel - Thin
() Shell - Thick
() Piate - Thin
() Plate Thick
O Membrane

() Shell - Layered/Nonlinear

Concrete Shell Section Design Parameters

Modify/Show Shell Design Parameters...

Modify/Show...

Thickness

Membrane 05
Bending o5

Material
Material Name + BS30 w

Material Angle 0,

Time Dependent Properties

Set Time Dependent Properties...
Stiffness Modifiers Te Dependent Properties
Set Modifiers... Thermal Properties

O\
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MESNET REAKSIYONLARI

6 STATIK HESAPLAR

6.1 Deprem Hesabi
Deprem hesaplarinda TDY 2018 yonetmeligi kullanilacaktir.

Zemin Bilgileri :

Zemin Emniyet Gerilmesi 1 gzem =  90KkN/m?
Zemin Yatak Katsayisi K = 10000 kN / m?
—
Deprem Hesabi Parametreleri N
Etkin Yer ivmesi Katsayisi :A0=0.10
Yapi Onem Katsayisi :1.50
Zemin Grubu :C
Yerel Zemin Sinifi 1 Z3
Specktrum Karakteristik Periyodlar :Ta=0.15s. Te= 0.60 s.

AFAD’ C o

Tiirkiye Deprem Tehlike Haritalar: Interaktif Web

35 z Detayli Raporu Goster Yazdir
Kullanici Girdileri
Rapor Bagligi Biyogaz Depo
Deprem Yer Hareketi Dizey DD-2 50 yilda agiima olasiligr %10 (tekrarlanma periyodu 475 yil) olan deprem yer hareketi dizey
Yerel Zemin Sinif ZC Cok siki kum, cakil ve sert kil tabakalan veya aynigmig, gok gatlakh zayif kayalar
Enlem
Boylam
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Giktilar
S = 0.390 5, =0.129 Sps = 0.507 Spy = 0.193
PGA = 0.166 PGV =11.161

Yatay Elastik Tasarnm Spektrumu Dugsey Elastik Tasarim Spektrumu
3 g
%3 @ .
T(s) Tis)

Deprem Taban Kesme Kuvveti Katsayisi Hem

(b) 1.0 saniye periyot i¢in harita spektral ivme katsayist S,

Birbirine dik iki yatay dogrultudaki deprem etkilerinin geometrik ortalamasma karsi gelen
harita spektral ivme katsayilari, belirli bir deprem yer hareketi diizeyi icin referans zemin
kosulu [(¥5);;=760 m/s] esas almarak %5 soniim oram icin harita spektral ivmeleri'nin
vergekimi ivmesine béliinmesi ile boyutsuz katsayilar olarak tamimlanmistir.

2.3.2.2 - 2.3.2.1’de tanumlanan harita spektral ivme katsayilart Sq ve ;. asagidaki sekilde

tasarim spektral ivime katsayilart Spg ve Sp; ’e doniistitriiliir:

Spg =8¢ Fe
‘DS 5L (2.1)
Sp1= 5 F
Tablo 2.2 — 1.0 sanive perivot icin Yerel Zemin Etki Katsavilar
Yerel 1.0 saniye periyot igin Yerel Zemin Ethi Katsayist F)
Zemin
Simfi S5, =010 S, =020 S, =030 § =040 5, =050 S, 2060
ZA 0.8 0.8 0.8 08 0.8 0.8
ZB 0.8 0.8 0.8 038 038 0.8
ZC 1.5 15 15 15 1.5 1.4
ZD 24 22 2.0 19 1.8 1.7
ZE 472 33 28 24 22 20
ZF Sahaya dzel zemin davramg analizi yapilacaktir (Bkz.16.5).
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2.3.3.2 — Tablo 2.1 ve/veya Tablo 2.2°ye gire ZF yerel zemin simfina giren zeminler i¢in
sahaya dzel zemin davranis analizleri 16.5"e gore yapilacaktir.

2.3.4. Yatay Elastik Tasarim Spektrumu

2.3.4.1 — Gozéniine alinan herhangi bir deprem yer harcketi diizeyi icin yatay elastik tasarim
ivine spekfrumu’nun ordinatlar1 olan yatay elastik tasarim spektral ivineleri S, (T). dogal
titresim periyoduna bagli olarak yergekimi ivmesi [g] cinsinden Denk.(2.2)de tanimlanmistir
(Sekil 2.1):

S.(T)= 0.4+0.6-— Sps (0<T<T,)
TA
Sae(T) =‘S"DS (TA {—:TSTB)
S, (2.2)
Sae(T)z? (TBiTSTL)
Sop I
See(T) = —[;2 > (I. <T)

Burada Spq ve Sp; 2.3.2.2°de tamimlanan tasarim spektral ivme katsayilari’m. T 1se dogal
titresim periyodunu géstermektedir. Yatay tasarm spektrumu kdge perivotlarnn T, ve Ty
Denk.(2.3) ile Spg ve Sp,; 'e bagh olarak tanimlanur

SDI . SDI
’SDS

e

(2.3)
DS
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Tablo 3.1 — Bina Kullanim Simiflar1 ve Bina Onem Katsayilar

Bina
Kullanim
Smfi

Binamn Kullamm
Amaci

Bina Onem
Katsayist

@

BES =1

Deprem somrast kullammm gereken binalar,
insanlarin  uzun siireli ve yoZun olarak
bulundugu binalar. degerli esvanm saklandig
binalar ve tehlikeli madde i¢eren binalar

a) Deprem sonrasinda hemen kullanilmas: gerekli
binalar (Hastaneler, dispanserler, saglik ocaklar,
itfaiye bina ve tesisleri, PTT ve difer haberlesme
tesisler1, ulasim istasyonlan ve terminallen, enerj
iiretim ve dagitim tesisleri, vilayet, kaymakamlik
ve beledive ydnetim binalari, ilk yardum ve afet
planlama istasyonlari)

b) Okullar, diger egitim bina ve tesisleri, yurt ve
vatakhaneler. askeri kiglalar, cezaevleri, vb.

¢) Miizeler

d) Toksik, patlayici, parlayici, vb. dzellikleri olan
maddelerin bulundugu veya depolandig: binalar

1.5

Insamlarm kisa sireli ve yvogun olarak
bulundugu binalar

Alisvenis merkezleri, spor tesisleri, sinema, tiyatro,
konser salonlar_ibadethaneler vb.

Diger binalar
BKS=1 ve BKS=2 i¢in verilen tammlara girmeyen
diger bialar (Konutlar, 1s5yerleri, oteller, bina tiirii

endiistr: yapilan, vb.)

&
NS

Tasiyici Izin Verilen
Sistem | Dayanim Bina
Bina Tagtyict Sistem Davramg | Fazlalig: Yitkseklik
Katsayis: | Katsayisi Simflan
R BYS
C. CELIK BINA TASIYICI SISTEMLERI
C1. Siineklik Diizeyi Yiiksek Tasiyic: Sistemler
C11. Deprem etkilerinin tamamimin moment aktaran sineklik diizeyi BYS =3
viiksek ¢elik cergevelerle karsilandig: binalar =
L J
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Hesap Programina Tanitilan Taban Kesme Kuvvetleri :

X Yénii Deprem Yiikii igin :

)( TSC-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity Seismic Coefficients

(® Gilobal X Direction

0.2 Sec Spectral Accel, Ss 0,39
O Global ¥ Direction 1 Sec Spectral Accel, S1
Ecc. Ratio (All Diaph.) 0,05 Long-Period Transition Period
Override Diaph. Eccen. Override...
Site Class Tat v
Time Period Site Coefficient, Fs 13
(O Approx. Period Site Coefficient, F1 1,5
(® Program Calc Ct(m),x= 0.10; 0.75 ~
. Calculated Coefficients
(O User Defined - i
SDS= Fs*S5s 0,507
Lateral Load Elevation Range SDS = F1*51 [0,1935
(® Program Calculated
(O User Specified Reset Defaults
Factors
Response Modification, R
System Overstrength, D
canc Occupancy mporance |

Y Yoénii Deprem Yiikii igin : - ( l

)( TSC-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity Seismic Coefficients

(O Global X Direction 0.2 Sec Spectral Accel, Ss

1 Sec Spectral Accel, 51

(® Global Y Direction

Ecc. Ratio (Al Diaph.) 0.05 Long-Period Transition Period
Override Diaph. Eccen. Override...
Site Class Fab ~
Time Period Site Coefficient, Fs. 13
() Approx. Period Ct (m), x = Site Coefficient, F1 15
(® Program Calc Ct(m),x= [0.10; 0.75
) Calculated Coefficients
(O User Defined - :
SDS= Fs*Ss 0,507
/ Lateral Load Elevation Range SDS = F1+81 [0.1935
® Program Calculated
(O User Specified
Factors
~ Response Hodification, R
System Overstrength, D
o ocupnc prce
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Tablo 4.3. Hareketli Yiik Kiitle Katilun Katsayisi

Binamn Kuollamm Amaci n
Depo, antrepo, vb, 0.80

Hesap Programina Tanitilan Hareketli YUk Katilim Katsayisi : (Mass Source)

3¢ Mass Source Data — O ped

Mass Source Name MSSSRC1 |

Mass Source

[] Element Self Mass and Additional Mass
[] Specified Load Patterns

vV,

Mass Multipliers for Load Patterns

Load Pattern Muttiplier

SILAJ w1,

DEAD 1,

KAR 0.3 Add

CATI KAPLAMA 1, :

1, ] ——
Delete

N\
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6.2 Betonarme Dizayn Sonugclari
Zemin Bilgileri :

Zemin Emniyet Gerilmesi 1 gzem = 90 kN/m?
Zemin Yatak Katsayisi 'K = 10000 kN / m?

Deprem Hesabi Parametreleri

Etkin Yer ivmesi Katsayisi 1 A0=0.10

Yapi Onem Katsayisi :1.50

Zemin Grubu :C

Yerel Zemin Sinifi 1 Z3

Specktrum Karakteristik Periyodlar :Ta=0.15s. Te=0.60 s.

Malzeme Bilgileri ve Karakteristikleri

Beton Sinifi C30 icin Karakteristik Degerler ( TS500

fck =30 MPa  Karakteristik Silindir Basing Dayanimi

fetk =1,90 Mpa  Karakteristik Cekme Dayanimi ( 28 gunlik beton igin )
Ec =32 000 MPa 28 Gunluk Betonun Elastisite Modult

u =0.2 Poisson Orani

o~
N
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Zemin Emniyet Gerilmesi Kontrol(

Zemin Gerilme Kontrolii

K= 10000 kN/m3 Zemin Emniyet Gerilmesi = 90 kN/m?
Max Dep : 0.007 m. (EG-2) ZG = Dx K=0.007 x 10000 = 70.00 kN/m? < 90 kN/m?

Temel Betonarme Hesaplari

Kesit b/h/d =100/ 50/ 43 cm.

Md1 = 125 kNm/m ( Ust) As = 8.20 cm?m Secilen : uste : T16/20 ( =10.05 cm?/m )

Md2 = 200 kNm/m ( Alt) As =13.16 cm?/m Segilen : alta : T16/20 +T14/20 ila (=17.75 cm%¥m )
As min = 0.0020 x 100 x 50 = 10.00 cm?m. ( Ana Dogrultu )

As min = 0.0015x 100 x 50 = 7.50 cm?/m. ( Dagitma Donatisi )

Asmin=As/5=17.75/5 = 3.55 cm?m. ( Daditma Donatis )

Secilen Dagitma Donatisi : T12/15 ( 7.5 cm?m )

Perde Tagsima Kapasitesi (Egilme I\/Q"nentl
™ I Eec=00013 0,85fcd
T i < 1 T |
‘ T [ ] N1 3¢ © EF”_
| — J W=
d:
d: ) i V"‘fﬁ/&"f‘-’.
T ;"
IS St -~ —— : Fs.
rx - - 4 rr xr T v
< p = 2 rEX rr 3 L
| Lr:,:_? 1;:1.;1‘ .-.A-.J 1.}1":':3 = I \ | Fs
L-\':‘-'_'.',.'.‘:.'.':::_'T,:_- £s-End
- v

Perde Yatay Donati Hesabi :
As min = (2/3) X 0.0025 x 100 x 40 = 6.66 cm?/m Secilen Donati ig-dig : T12/15 ( =7.50 cm?/m)

Rétre Catlak Genisligi : 0.23 mm. < 0.30 mm.

N
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M11 Moment Sonuglari

Mr = 7,50 * 3,65 * 35 = 958 ton-cm alt donati gekme kuvvetine bagl moment tasima kapasitesi

770,

[3% Resultant M11 Diagram (14G+16Q) | 660.
550.

440,
330,I
220.

110.

-110.
-220,
-330,
-440,
-550,

-660,

~—_—
(Tablolar SAP2000 V.20.2.0 prom alinmigtir.)

Perde Yatay Donati Hesabi :
As min = (2/3) X 0.0025 x 100 x 40 = 6.66 cm?/m Segcilen Donati i¢-dis : T12/15 ( =7.50 cm?%/m)
Rotre Catlak Genisligi : 0.23 mm. < 0.30 mm.

\t Sonuglari

M
Mr =7,50 * 3,65 * 35 = 958 to@ ati cekme kuvvetine bagli moment tasima kapasitesi

-2.52

(Tablolar SAP2000 V.20.2.0 programindan alinmistir.)
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Betonarme Temel Kesme Kuvveti KontrolU

V13 Kesme Kuvveti Sonuglari

29,50ton

0,8*0,65*0,0125 * 100 * 45 =

Ver=0,8 X 0,65 X feg X by X d

L

uglari
*0,65*0,0125 * 100 * 45

Resultant V13 Diagram (1.4G+1.6Q).

ti S

V23 Kesm

Ver =0,8 X 0,65 X feg X bw X

29,50ton
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