Sistem Modelinin Olusturulmasi

:K: Mew Model li:h]

Mew b odel Initialization Project Information
&+ {nitialize Madel fram Defaults with Units KM, m,C ﬂ

Modify/Show Info... |

i Initialize bModel from an Eristing File

Blank Gind Only Beam 20 Truzses 30 Trusses 20 Frames

Select Template

30 Frames sl Flat Slab Shellz Staircazes Storage
Structures

Underground Solid Models Pipes and
Concrete Plates

3D Frames ile sistem modelinin olusturulmasi

3D Frames
3D Frame Type Beam-5lab Building Dimensions
Beam-Slab Buiding :Iv Murnber of Stories '57 Story Height |37
Number of Baps, % [4 Bapwidh® [4
Mumber of Baps, ¥ [3 BapWwidh.¥ [5
Mumber of Divisions, ¥ '17 MHumber of Divisions, I‘Ii

[ Use Custom Grid Spacing and Locate Origin

Section Properties

Beams |Default jﬂ
Calumns |Defau|t ﬂj
Areas |Default jﬂ
Iv¥ Restraints (118 I Cancel |

3D Frame Type kisminda, modeli 3D tanimlamanin yaninda doseme de tanimlayacagimiz igin
“Beam Slab Building” sekmesini isaretliyoruz.

Number of stories : Kat Sayisi

Story Height : Kat ylksekligi

Number Of Bays, X : X yonundeki aciklik sayisini

Bay width, X : X yonindeki acikliklarin uzunlugunu
Number Of Bays, Y .Y yonindeki aciklik sayisini

Bay width, Y : Y yoniundeki agikliklarin uzunlugunu



ifade eder. Tek bir parcalanmamis déseme tanimlayip kirislere déoseme yikiini “uniform the
frame” seklinde tanimlayacagimiz icin X ve Y yoniindeki Number of Divisions kisimlarina 1 degerini

yaziyoruz.
3D Frames ]
30 Frame Type Eeam-5lab Building Dimensions
Beam-Slab Building :Iv Mumber of Stories |57 Storp Height ’37
Mumber of Bays, % [+ Bapwidth.» [4
Mumber of Bays,Y [3~ Baywidth.v [
Mumber of Divizions, = I‘Ii Mumber of Divisions, ' ’17

[v Use Custom Grd Spacing and Locate Origire Edit Grid...

Section Properties

Beams |Derault ﬂﬂ
Calurming |Default jﬂ
Areas |Derault ﬂﬂ

[v Festraints Ok | Cancel |

Her yondeki agikliklarin degerleri ve bir katin yiksekligi farkli olacagindan ve ileriki islemlerde
bize kolaylik saglamasi agisindan “Use Custom Grid Spacing and Locale Origin” secenegini
isaretleyerek “Define Grid System Data” penceresini aclyoruz.

Define Grid System Data

Edit Format
Uitz Grid Lines
System Name [Csvs1 [KM. m. C = Quick Start...
# Gnd Data
Grd Il | Coordinate | Line Type | Wisibiity | Bubble Loc. | Grid Color =
1 I u} Frirmary Show End
2 B 4 Frirmary Show End
3 C 7 Primary Show End BT
4 D 12 Primary Show End BT
5 E 155 Primary Show End B
3
7
B id|
Y Gind Data Display Grids as
Grd Il | Coordinate | Line Type | Wisibiity | Bubble Loc. | Grid Color = + Ordinates ¢~ Spacing
1 1 u} Frirmary Show Start
2 2 a5 Frirmary Show Start
3 k] 25 Primary Shaw Stat DO [~ Hide &l Grid Lines
4 4 135 Primary Show St ¥ Glue to Gid Lines
5
3
7 Bubble Size 1.
8 =l
Z Gind Data
Feszet to Default Color |
GrdID | Coordinate | Line Type |  Wisibiity | Bubble Loc. | i‘
1 =1 Frirmary Show End .
5 >3 Primeary Show Erd Feorder Ordinates |
3 =3 Prirnary S ko End o
1 74 Frirmany Show End Locate System Origin... |
5 =5 135 Frirmary Show End
E ZE 16.5 Frirmary Show End
7 Ok Cancel |
8 =]




Bu kisimda “Ordinates” sekmesinin isaretinin kontrolunu yaparak A, 1 ve Z1 noktalarina “0”
degerini vererek sistemimizde tanimlanan aks degerlerine gore koordinat degerlerini girip sistemin
baslangic modellemesini gergeklestiriyoruz. Sistemin aks lzerinde gridleri de tasimasini
istedigimizden “Glue to Grid Lines” se¢enegini de isaretlemeyi unutmuyoruz.
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Sekilde baslangic modeli ve Z=0 icin X-Y ekseninde sistem goriilmektedir.
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B4 noktasinda ve 2-DE aksi boyunca herhangi bir kiris tanimlamayacagimiz igin tiim bu
katlardaki grid cizgilerini ve bu cizgiler ile ilintili olan désemeleri siliyoruz. Sekilde Z=16.5 icin ilgili
kisimlardaki grid gizgilerinin ve modelde hali hazirda tanimlanmis olan désemeler goriilmektedir.

Draw | Select Assign Analyze Display @ Z=16.5

Set Select Mode

Set Reshape Element Meode

Draw Special Joint o (D
Draw Frame/Cable/Tendon

LUQA EE/ /s a7

Quick Draw Frame/Cable/Tendon
Quick Diraw Braces

Quick Draw Secondary Beams

Draw Poly Area

Draw Fectangular Area

Quick Drraw Area ®_

Draw 1 Joint Link

Draw 2 Joint Link
Quick Drraw Link

Drraw Section Cut...

Draw Developed Elevation Definition... [ o J
Draw Reference Point

X i

Draw/Edit General Reference Line

Snap to >

MNew Labels... ®_

Grid cizgilerinin, désemelerin ve B4 diglim noktasinin silinmesinden sonra, 4-AC
dogrultusunda bir grid tanimlamak i¢in Draw meniisiinden Draw Frame-Cable-Tendon sekmesi ile 4-
AC boyunca grid ciziyoruz. Cizilen grid sekilde gibi gorilmektedir. Bunun tiim katlar icin yapilmasi
gerekmektedir.

Drraws | Select Assign Analyze Display m7=16.5 ]
Set Select Mode
-E_ Set Reshape Elerment Mode
= Draw Special Joint o (D
. Draw Frame/Cable/Tendon
R
E Quick Draw Area ®7

Draw 1 Joint Link
Draw 2 Joint Link
Quick Draw Link

Draw Section Cut...

Draw Developed Elevation Definition...

@

x Draw Reference Point

Draw,/Edit General Reference Line

Quick Draw Frame/Cable/Tendon ®7
Quick Draw Braces

Quick Draw Secondary Beams

Draw Poly Area

Draw Rectangular Area

Snap to >

¥

Mew Labels...




Silinen dosemeleri tanimlamak icin de yine Draw menisiinden “Rectangular Area” sekmesini
kullanarak 4A noktasindan baslayip, 3C noktasina dogru bir doseme tanimliyoruz. Ayni sekilde bunu
ilgili kattaki “tek dogrultuda calisan doseme” icin de yapiyor, ayni islemi tim katlar i¢in tekrarliyoruz.

Sistemin baslangic modellemesi boylelikle tamamlanmistir.
Malzeme Ozelliklerinin Tanimlanmasi

Define Materials

Quick Material Definition

||_|SEI

Region

I atenal Type

Standard ||_|SEI

Grade |

ok ]

Cancel

Define (tanimlamak)— Materials — Add New Materials sekmesinden, Region “User”, “Material
Type”, Concrete secilirse ekrana “Materials Property Data” ileti kutusu gelecektir. Bu ileti kutusunda
tanimlanmak istenen beton verileri asagidaki sekilde oldugu gibi girilebilir.

Material Property Data Material Property Data

General Data General Data
Material Mame and Display Calor [E<T] . I aterial M ame and Display Color |5420 .
M aterial Type |C0ncrete J M aterial Type |F|eba[ J
M aterial MNotes Madifp/Show Motes. .. | M atenial Maotes bodify/Show Motes. .. |
‘wheight and Mass Units ‘wheight and Mazs Units
‘wieight per Uit Walurne |25 [kN.m.C =] ‘wéeight per Lnit Yalurme [0 [KN,mC  +|
M azz per Unit Volume W Mazz per Unit % olume ’07
| zotropic Property Data Uniaxial Property Data
Modulus of Elasticity, E ES Modulus of Elasticity, E EI
Poisson's Fatio, U 'Uzi Poisson's Ratio, U ’07
Coefficient of Thermal E xpansion, & "”557 Coefficient of Thermal Expansion, & IW
Shear Moduluz, G 'W Shear Modulus, & ’07
Other Properties for Concrete baterials Other Properties for Rebar Materials
Specified Concrete Compressive Strength, Fe 30000 Minimum ‘vield Stress, Fy ’W
[~ Lightweight Concrete Mirirum Tenzile Stress, Fu 500000
Shear Strength Feduction Factor '7 Expected Yield Stress, Fye ’W
Expected Tensile Stress, Fue s00000
[ Switch To Advanced Property Display I Switch To Advanced Property Display
'TI Cancel ’TI Cancel



Ayni sekilde, Material Type — Rebar segilmesi ile de S420 celigini yandaki sekilde oldugu gibi
tanimlayabiliriz.

Kesit Ozelliklerinin Tanimlanmasi ve Cubuklara Atilmasi
Cercevenin kolon ve kirisleri dikdértgen enkesitli olarak tanimlanacaktir.

Kolonlarin gubuklara atanmasinda kullanilan SAP2000 eksenel ¢izgilerinin yonleri hususunda

[

Ozel olarak bahsedilmeyecek olup, diigmesine basilarak ekrana gelen “Display Options for Active
Window” ileti kutusunda bulunan Frames/Cables/Tendons bdlumiindeki Local Axes digmesini
isaretlemek, eksenlerin sistem Uzerinde gdriinmesini saglayacaktir.

1, 2 ve 3 yerel eksenleri sirayla; kirmizi, yesil ve mavi renkleri ile gosterilmektedir.

im Add Frame Section Property
Define | Draw  Select  Assign  Analyze Display Design  Options T
[fé; Materials... | q Eﬂ‘: & nv w6 o 4 Select Froperty Type
Frame Section Property Type
| Section Properties 3 |FI Frame Sections...
. Click to Add a Concrete Section
&7 Mass Source... Tendon Sections...
X X Cable Sections...
Coordinate Systems/Grids...
= i i <7 Area Sections...
‘2" Joint Constraints... =
o
Joint Patterns... Solid Properties... Rectangular Circular Fipe Tube
VD Groups... Reinforcement Bar Sizes...
Section Cuts... ?{'-E, Link/Support Properties...
Generalized Displacements... Frequency Dep. Link Props...
RIS ' e AL TS Precast | Precast U

v
ve Load Patterns...

DEL Load Cases...

St-  Load Combinations...

Moving Loads 3

Mamed Property Sets 3

Pushover Parameter Sets 3

Canicel

Mamed Sets 3

Define — Section Properties — Frame Sections komutunu secerek , gelen ekranda Concrete
sekmesiyle ¢cikan Rectangular secenegini isaretleyerek, baslangi¢c asamasinda bir kiris tanimlayacagiz.



Rectangular Section

Section Name
Section Notes

Properties

Section Properties... ‘

[kiRis

Modifw/Show Notes... ‘

Material

| -]

Property Modifiers
Set Modifiers... ‘

Dimensions
Depth [t3)

Width [12)

06
TE— e s+
3 .
T es+
Display Color r

Concrete Reinforcement.

Cancel

Yapida kullanacagimiz kiris 30x60 lik bir kiris oldugu icin sekildeki gibi bir kiris tanimlanmustir.

-

Reinforcement Data

R ebar Material
+|[saz0 -
+|[saz0 -

Longitudinal Bars

Confinerment Bars [Ties]

Design Type
" Column [P-M2-b43 Design)

Concrete Cover to Longitudinal Rebar Center

Tap 0.04
0.04

Bottom

Reinforcement Overrides for Ductile Beamns
Left Right
Top 0. 0.

Biottom o |0,

ok |

Cancel |

“Material” kismindan C30 betonu se¢imi unutulmamistir.Daha sonra “Concrete Reinforcement”

sekmesi isaretlenerek S420 celigi ile bir betonarme kiris tanimlanma islemi sonlandiriimigtir. Alt ve Ust
beton ortisiini 4 cm olarak tanimlamak igin sekildeki ilgili kisma degerler girilmistir. Biz sistemi ¢ikan

moment ve kesmelere gore kendimiz tasarlayacagimiz icin bu kisimlar cok da 6nemli degildir.

Rectangular Section

Reinforcement Data

Section Name
Section Notes

Properties

Section Properties... |

|coixEn

Modify/Show Notes...

Property Modifiers
Set Modfis..

Material

Dimensiors

Depth [13)

width [t2]

||

’05—
’05— L e

o
EVAIN . |na
FH s o oo
SR
DisplyCor |

Concrete Reinforcement... |

Cancel

Febar b aterial

Longitudinal B ars + |S42El -
Confinement Bars [Ties) + |5420 -
Design Type

e Column [P-MZ-MM 32 Design}

° Beam [M3 Design Only]

Feinforcement Configuration Confinerment Bars

* Rectangular = Ties

¢ Circular ]
Longitudinal B ars - Rectangular Configuration

Clear Cover for Confinerment Bars 0.0z

Flurmber of Longit Bars Along 3-dir Face 3

Mumber of Longit Bars Along 2-dir Face 3

Longitudinal Bar Size

Confinement Bars

Caonfinement Bar Size

S

Longitudinal Spacing of Confinement Bars ni1s

Mumber of Confinement B ars in 3-dir 2

MHumber of Confinement Bars in 2-dir <]

ChecksDesign

= Reinforcement to be Checked

i Reinforcement to be Designed

Cancel




Rectangular Section Reinforcement Data

Febar M aterial

Longitudinal Bars + |[54z0 ]
Section Name |E30si0 Bzt Bas [Tl + [[5420 =1
Section Motes Modify/Show Nates... | Design Tupe
- " . ¢ iColumn [P-h2-M 3 Designi
Properties Froperty Modifiers Material  Boom (M3 Design O]
Secton Propeties.. | Set Modfiers.. ‘ ﬂ ol jv Reinforcernent Configuration Confinement Bars
* Rectangular o Ties
DR 5 " Circular e
Degih [13] m I Longitudinal B ars - Fectangular Configuration
e
Width [t2] 03 Clear Cover for Confinement Bars 003
o Murnber of Longit B arz Alohg 3-dir Face ]
3 .

Murnber of Longit B arz Alohg 2-dir Face ]
Longitudinal Bar Size + |[|H3 -
T

Confinement Bars
Confinement Bar Size + || Ha -

Display Calor ’— Longitudinal Spacing of Confinement Bars 015
Murnber of Confinement B ars in 3-dir 2
Concrete Reinforcement... | Murnber of Confinermnent Bars in 2-dir 3

Cancel Check/Desian
| * Reinforcement to be Checked

Rectangular Section - Reinforcement Data
Rebar bMaterial
Longitudinal Bars + |[s4z20 -
Section Name |70 Confinement Bars [Ties] + |[5a=n -
Section Notes Modify/Show Motes... ‘ Design Type
= Column [P-M2-M3 Designk
Properties Property Modifiers M aterial ¢~ Beam [M3 Design Only]
Section Properties... | Set Modifiers.. | ﬂ C3an A Fieinforcement Configuration Confinement Bars
i* Rectangular i Ties
Dimensians " Circular s
Depth (3] 03 3 Longitudinal Bars - Rectangular Configuration
’D?— Clear Cover for Confinement Bars 003
Width [12] g . . P
o o Mumber of Longit B ars Along 3-dir Face 3
3 . Mumber of Longit B ars Along 2-dir Face 3
. : * Lengitudinal Bar Size + |[u3 -
Confinement Bars
Confinement Bar Size + || #4 -
Longitudinal Spacing of Confinement Bars  |0.15
| Display Calor | Mumber of Confinement B ars in 3-dir 2
Murnber of Confinerment Bars in 2-dir c}
Check/Design
[l [ & Ferroromment to be crecked
¢~ Reinforcement to be Designed e

Sekillerde modelde kullanilan 3 farkli kolon tipi gozikmektedir.

Dosemeler baslangicta program tarafindan tanimlanmis olan ASEC1 kesitini kullanmkatadir.
Program tarafindan olusturulan bu kesit tizerinde diizenlemeler yapilarak kullanilacak olan déseme

kesiti olusturulabilir. Boylece mevcut dosemelere yeniden kesit atama islemi yapilmasina gerek
kalmayacaktir.

Bunun icin Define meniisiinden Section Properties — Area Section komutunu secerek ekrana
gelen ASEC1 kesitini dizenlemek icin Modify/Show Section diigmesine tiklanir.



Shell section Data T

Section Name DOSEME
Section Motes Fodify/Show..
Dizplay Colar -

Type

" Shell - Thin

" Shell - Thick

7 Plate - Thin

" Plate Thick

" Shell - Layered/Monlinear

kd aterial
M aterial Narme + || cz0 -
A aterial Angle 0.
Thickhess
Mermbrans 016
Bending 018

Concrete Shell Section Design Parameters

Madify/Show Shell Design Parameters. .. |

Stiffness Modifiers
Set Modifiers... |

ok 1

Cancel

Bu kisimda “section name” DOSEME, Type “Membrane”, Material C30, Thickness(kalinlik)

bolimindeki degerler 6zel bir durum olmadigi siirece déseme i¢in hesaplanan kalinlik degeri olarak

girilir.

Ok’e basilarak islem tamamlanmis, dosememiz istedigimiz sekilde tanimlanmis olur. Herhangi

bir sorun ¢ikmamasi adina, dncelikle gizdigimiz dosemelerin, daha sonra katlardaki désemelerin ayri

ayri denetlenmesi gerekmektedir.

Select Lines

Select Lines That Are
i* Parallel To Specified ltems
" MWOT Parallel To Specified ltems

Cormpare Line Orientation To

f* Coordinate Axes and Planes
i Line Objects

i Area Objects

Tolerance Angle in Degrees
o Default [0.057 degreesz)

7 UszerAngle

Select Axes and Planes

Coordinate System GLOBAL ﬂ

[ = Az
[ % Awis
[~ 2 Az
v R i
I~ #Z Plane
I~ YZ Plane

[_ox |

Cancel

Select meniisiinden Select — Select Lines Parallel To — Coordinate Axes or Plane secenegine

tikladigimiz zaman yukaridaki “Select Lines” penceresi agilacaktir. Bu penceredeki XY Plane radyo

digmesini se¢gmemiz durumunda, sistemdeki tiim XY yoniinde yer alan gubuk elemanlar secilmis

olacaktir.

Bu ¢ubuk elemanlara daha 6nce tanimladigimiz KIRIS kesitini atayabiliriz. Bunun igin Assign —

Frame — Frame Section ileti kutusundaki bolimde yer alan KIRIS secenegini isaretleyip OK diigmesine



basmamiz yeterlidir. Bylece tiim XY dizleminde yer alan gubuk elemanlara KIRIS kesiti atanmis
olacaktir.

Ayni sekilde, katlar boyunca ilgili cubuk elemanlar segilerek, Assign(atamak) boliminden
kolon kesitlerini de atayabiliriz.

SAP2000 belli bir eksen takimi kural belirledigi icin bu eksen tanimina goére kesit atamak zor

[l

olabilir. Bu kisim burada aciklanmayacak olup a tikladigimizda ortaya gikan pencerede, Generel
boliminde Shrink Object(objeleri daralt,kilgilt) , Extrude View ve View of color of bolimiinde yer
alan Section(kesit) digmelerini isaretlememiz, modelin diigim noktalari acik kalacak sekilde 3
boyutlu géziikmesini saglar. Bu da gubuk elemanlara atadigimiz kesitlerin dogru olup olmadigini daha
rahat anlamamizi saglar. Bu 6zellik kullanilarak ¢cubuklara dogru kesit atamamizi gergeklestirmis
oluruz.

Diisey Yiiklerin Tanimlanmasi ve Cubuklara Atanmasi

Dead-duvar, dead-kaplama seklinde ayri bir yiik tanimlanmayacak olup, bu tir yikler G
altinda 610 yiik olarak tanimlanacaktir.

Define menisiinden, Load Patterns secenegine tiklariz.

|
Load Patterns Click Ta:

Self wheight Auka Lateral
Load Pattern Hame Type Fultiplier Load Pattern Add New Load Pattern |

DEAD Madify Load Patterm |

|G =l =l
| 0 LIWVE i ﬂ |
... Delete Load Pattern ¢
hd
| Show Load Pattern Motes. . |
| Ok

Cancel

ilgili béliimde yukaridaki yiikleri tanimlayarak pencereden gikiniz. Q hareketli yiikii igin
tanimlanan degerde “Self Weight Multiplier” degerinin “0” olduguna dikkat ediniz.

Daha sonra daha 6nce yaptigimiz gibi Select meniisiinden XY diizlemi icerisinde bulunan tiim
kiris kesitlerini secili duruma getirip Assign — Frame Loads — Distributed secenegine tiklayarak, daha
once belirlediginiz ilgili duvar yiikiini Uniform Load kisminda yer alan kisma girerek, duvar yuklerini
tanimlama islemini bitiriniz.




Frame Distnbuted Loads &

Load Pattern Marne U rits
+[G ~| KN.m.C v
Load Type and Direction Options
* Fomce: 1 Moments (™ Add to Existing Loads
Coord Sy= |GLEIE.£‘-.L ﬂ (+ Replace Existing Loads
Drirection |Gravit_l,l ﬂ (" Delete Exigting Loads
Trapezoidal Loads
. 2 3 4.
Distance |0, 0.25 10.75 1.
Load 0. 0. 0. 0.
{* Relative Digtance from End " Abzolute Distance from End-|

Iniform Load

Load E. AL Cancel

Select meniisiinden Select — Properties — Area Sections secenegine tiklayiniz. Ekrana gelen
ileti kutusunda DOSEME kesitine tiklayarak tiim dosemelerin secilmesini saglayiniz.

Daha sonra Assign — Area Loads — Uniform the frame menisiinden ekrana gelen yere
oncelikle G yiikii ile daha 6nce hesapladiginiz yiiki giriniz. Daha sonra tiim désemelerin segim
islemini tekrarlayarak, bu sefer Load Pattern Name kismina Q yiiki secerek, Load kisminda hareketli
yuk girisi yapiniz.

Area Uniform Loads to Frames ‘ -
il

Load Pattern Mame Inits
+[G ~| KN.mC
| [Irifarm Load Options

| Load |5— " Add to Existing Loads

I Coord Spstem | GLOBAL - f* Replace Existing Loads
Blifeeticn Im (" Delete Existing Loads
Diztribution Im

Cancel

istege bagli olarak cati katinda hareketli yiik degeri azaltilabilir. Bunun icin en son kattaki
désemelerin ayri ayri secilmesi ve ayni islemi tekrar ederek yik degerinin “Replace” edilmesi
gerekmektedir.



“Uniform the frame” seklinde déseme yiikii secmemizin sebebi, dosemelerin tzerlerindeki
yuki cevresindeki kiris elemanlarina uniform olarak yiklemesi icindir. Eger Uniform yik yliklemesi
yapacak olsa idik, bu désemelere ayri bir Division vermemiz gerekecekti. Veyahut daha baslangicta
herhangi bir déseme tanimlamasi yapmadan, kiris tizerine duvar yiiklerinde oldugu gibi trapez ya da
diizglin yayih yikleri ayri ayri olacak sekilde tanimlamamiz gerekecekti.

Boylece yik tanimlama islemi de tamamlanmistir.

Rijit Kat Dosemelerinin Tanimlanmasi

Sekildeki gibi tim digiim noktalarini segerek Assign menisiinden Joint — Constraints

komutlarini seginiz.

Diaphragm Constraint

Assign/Define Constraints

Constraint Mame |D

 Constraints - — 1 Chooge Constraint Type to Add—

Coordinate System GLOBAL -

Click to: — Constraint Axis

Add Mew Congtraint... | % Axis & Auto
1 N Axis

| v Z Axis

v Assign a different diaphragm constraint
to each different selected £ level

QK. I Cancel

Ok Cancel J

Bu sekilde diyagramlar tanimlanmis olacaktir. Herhangi bir kattaki bir digim



noktasina sag tiklayarak Constraints Name kutucugunda program tarafindan olusturulan diyagram
gorilebilmektedir.

Mesnet Kosullarinin Tanimlanmasi

Assign | Analyze Display Design Options Tools Help Jcint RestrainE
‘ Joint v (25 Restraints.. |
Frame » Constraints...
f“'l ' g :9 — Restraints in Joint Local Directions
Area » i Local Axes.. . .
ol » |8 Panel Zones.. [+ Tranglation 1 [ Raotation about 1
Link/Support » Merge Number... |
Jint Loads > [v Translation 2 [w Rotation about 2
Frame Loads »
Cable Loads » [ Tranzlation 3 v Rotation about 3
Tendon Loads »
Area Loads »
Solid Loads . Il — Fast Restraints
:

Link/Support Loads

Joint Patterns... | | ,ﬁ,
¥ Assign to Group.. Ctrl+Shift=G
Cancel |

Update All Generated Hinge Properties
Clear Display of Assigns

Copy Assigns

Paste Assigns »

XY dizleminde Z= 0 kotuna gelerek tim digiim noktalari segilerek sekildeki gibi ankastre
mesnet atamasi yapilarak mesnet kosullari tanimlanir.

Diigiim Noktasi Rijitligi




Sekildeki gibi tim digim noktalari segilerek, Assign meniisiinden Frame — End (Length)
offsets secilir. Buradan rigit zone factor 1 yapilarak diigiim noktasinda tam rijitlik saglanmis olur.

Frame End Length Offsets

End Offzet Along Length

" Define Lengths
End-|
End-J

Rigid-zone factor 1

Cancel

Kat Kutlelerinin Tanimlanmasi

Yapinin kitlesinin belirlenmesinde SAP2000’inin mass source (kitle kaynagi) 6zelligi
kullanilacaktir. Bunun igin:

Define meniisiinden “mass source” secenegine tiklanir.

Define Mass Source

Mazs Definition

" From Element and Additional Masses
&+ From Loads

" From Element and Additional Masses and Loads

Defing Mass Multiplier for Loads

Laad M ultiplier
[a ~|[oz
G 1
todify
Delete
Ok Cancel

Daha 6nce ayri olarak bir Dead-duvar veya dead-kaplama gibi farkh yikler
tanimlamadigimizdan, sekilde goriildigi gibi bir kiitle kaynagi tanimlanabilir.

Toplam Mod Adedinin Belirlenmesi

Define Load Cases -
Load Cazes Click to:
Load Casze Mams Load Case Type Add Mew Load Caze |
MO DAL b odal
G Linear Static Add Copy of Load Casze. |
o] Linear Static

Modify/Show Load Case... |

Le =

Display Load Cases

Show Load Case Tree.. |

Ok

Cancel |




Load Case Data - Modal

-
Load Caze Mame Motes Load Case Tupe
MODAL Set Def Mame | Modity/Show... | | | [Modal | Design...
Stiffness to Use Type of Modes
' Zera Initial Conditions - Unstressed State i+ Eigen Vectars

] " Ritz Vectors

Important Mote:  Loads from the Monlinear Caze are MOT included
in the: curent caze

Murnber of Modes

b aximum Mumber of Modes 15
inimum Number of Modes 15

Loads Applied
[~ Show Advanced Load Parameters

Other Parameters

Frequency Shift [Center] o
Cutaff Frequency [Radiug) o
Convergence Tolerance 1.000E-03 Cancel

v Allow Autoratic Frequency Shifting

Her kat icin 3 mod uygun olmaktadir. 5 katli bir yapi icin de 3x5 ten 15 mod uygun olacaktir.
Bu sebeple “number of modes” kismina maksimum ve minimum mod sayisi olarak 15 degeri
girilmistir.

Response Spectrum ve Fonksiyonlarin Tanimlanmasi
Define | Draw  Select  Assign  Analyze  Display Design  Optiens

Ifé-\_‘ Materials... qQ q Eﬂ‘j & Ny mf 6|

Section Properties 3

&7 Mass Source...

Coordinate Systems/Grids..,

t#'  Joint Constraints...
o
Joint Patterns...
P
/ﬂ Groups...

Section Cuts...

Generalized Displacements...

| Functions 4 | IIL‘ Response Spectrum...
“2  Load Patterns.. @ Time History...
DEL Load Cases... Power Spectral Density...
Bt"  Load Cembinations... Steady State...
Muoving Loads »
Named Property Sets 3
Pushover Parameter Sets 3

Mamed Sets 3




Define Response Spectrum Functions

—Responze Spectta————  ~ Choose Function Type to Add

UNIFRS ASSHTO 2005 ~|
L AASHTO 2006 al
~QAaASHTO 2007 = |
A51170 2007 EI
BOCA 96
Chinese 2010
EuroCoded 1334
EuroCoded 2004
elefe 5 pechium
ak. I Canicel
I ——— "]
=
13¢] Pick Function Data File | ——— S
@O" Je l—IFonks'ryonIar I - l" | | Ara: Fonksiyonlar Fe |
Diazenle = Yeni klasar == = [ @
% Sk Kullandaniar Ad Degigtirme tarihi Tar
& Karsidan Yiklem | 21 Zemini 05122014 14:25 Metin Belgesi
2l Son Yerler | Z2 Zemini 05122014 14:27 Metin Belgesi
B Masaisti | £3 Zemini 0512.2014 14:29 Metin Belgesi
2 || Z4 Zemini 05122014 14:29 Metin Belgesi
- Kitaphiklar
@ Belgeler
o' Mizik
[E=| Resimler
B video =5

1M Bilgisayar
&L, erel Disk (C:)
ca Yerel Disk (D) (]| [T} | b

Dosya Ad 74 Zemini - I Text Files (*.but) - I

[ a || ot |




Response Spectrum Function Definition

Function Mame |Em0d

(

Function D amping R atio ——

ID.DE

— Function File

File M arme Browse. .. I

—Walues are:

7 Frequency w= Value

o huzershnihat\desktophfonksivonlarszd zemini.txt

Header Lines to Skip ID

Corwvert to Uzer Defined I “iew File

— Function Graph

Digplay Graph

I 0.0.0.0

[ ox 1|

Cancel I

Burada dikkat edilmesi gereken nokta, Values are kisminda peyiod digmesini segili duruma

getirmektir.




T-S(T)/R(T)

a.7

0.6

0.5

04

DS"_‘

=T-5(T)/R(T)

b2 |\

01

e,

a
0.00

2.00

4.00 £.00 8.00 1000 12.00

Daha sonra Modify kismina tiklayarak tanimlanmis fonksiyonumuzun grafigi ile excel grafini
karsilastirarak, fonksiyonumuzun ne kadar dogru tanimlandigi hususunda fikir sahibi olabiliriz.

Daha sonra Response Spectrum tanimlamak icin Define menisiinden, Load Cases sekmesine

geliyoruz. Buradan Add New Load Cases se¢enegine tikliyoruz.

Define Drraww Select Assign

= Paterials...

Section Properties
- Mass Scurce...
Coordinate Systerms/Grids...

Joint Constraints...

L
A,

Joint Patterns...

o

Groups...
Section Cuts...

Generalized Displacements...
Functions

Load Patterns...

=K1
'-MU

Load Cases...

=}
+ (m
i

Load Combinations...

+
m

PMowving Loads

Mamed Property Sets

Pushower Parameter Sets

Mamed Sets

Emod_X ve Emod_Y olmak lzere her iki yonde de 2 adet response spektrum yuki

tanimlayacagiz.



-
Load Case Data - Response Spectrum

Load Caze Mame Motes Load Caze Type

Emod_+ Set Def Mame | Modify/Show... | [Fesponse Spectum =] Design...
Modal Combination Directional Combination

‘o B Guc 1 1 & sRss

" S5RS5S GHC 2 ,07  COC3

" Abzolute o . " Absalute

=GR Periodic + Rigid Tupe |SASS - el Bt O

 WRC 10 Percent

 Double Sum

Modal Load Case
Use Modes from this Modal Load Case

rODAL -

Loads Applied
Load Type Load Mame Furction Scale Factor

[Accel 1 _~|[Emod _~|[5.886

e

[T Show Advanced Load Parameters

b odify

Delete

Other Parameters

u]8
Cancel

Constant at 0.05 b odify S how. .

todal D amping

Load Case Data - Response Spectrum

Load Casze Mame Motes Load Case Type

Ermod Set Def Hame | Modif/Shaw... | | Fiesponse Spectrum ~ | Design
ki odal Combination Directional Combination

+ COoc GrMC A 1 ~ SRSS

" SRSS5 GMC 2 Iui i CAC3

" Absolute o . |—4| 7 Absolute

o ELE Periodic + Rigid Type |SRSS - Sl Fectian —

" MRC 10 Percent

¢ Double Sum

todal Load Case
Uze Modes from this Modal Load Caze

MO -

Loads Applied
Load Marme Function Scale Factor

[Accel uz _~|[Emod _~|[5.886

T

I Show Advanced Load Parameters

Load Type

bl odify
Delete

Other Pararneters

todal Damping | Constant at 0.05

kA odifpsShow
Cancel

Burada dikkat edilmesi gereken iki nokta vardir.

1. Xyoniicin response spektrum Local olarak U1 yéniinde, Y yon igin ise U2 yoniindedir.
Emod_X ve Emod_Y yliklemeleri bu sekilde ayri ayri tanimlanmalidir.

Scale factor degeri bina 6nem katsayisina, deprem bolgesine, yer ¢ekimi ivmesine ve
eger fonksiyon azaltilmamis ise (S(T) degeri R(T)’ye boliinmemis ise) R degerine baghdir.

2.

Scale factor icin Ao x | x 9.81 degeri girilecektir. ESer tanimlanan Function (Emod) T-S(T)
grafigi olup R(T)’ye béliinmemis ise scale factor R’ye béliinecektir. Ote yandan 2 noktada



R degeri fonksiyonda farkhlik gdstereceginden, baslangic asamasinda fonksiyonu
azaltilmis deger fonksiyonu ile tanimlamakta yarar bulunmaktadir.

Bu sekilde sisteme Response Spectrum tanimlama islemi de tamamlanmustir.
Analiz Sonrasi Deplasmanlarin Belirlenmesi

Analiz sonrasinda 2 boyutlu X-Y diizlemindeki ekranda, Z= 4.5 kotundaki deplasmanlara
bakmak istiyorsak eger, s6z konusu diizlemdeki tiim cubuk elemanlar secilir. Daha sonra:

Display | Design  Options  Tools  Help

[[1 Show Undeformed Shape F4
Show Load Assigns 2
Show Misc Assigns 3
Show Paths...

Show Deformed Shape... F&
Show Forces/Stresses J

Show Virtual Werk Diagram...

Show Influence Lines...

Show Response Spectrum Curves...

BF XIJF

Show Plot Functions... F12

—
L
L

Show Static Pushover Curve..,

l

Show Hinge Results...

Show Tables... Ctrl+T

Save Mamed Display...
nd Show Mamed Display...

ny  Show Mamed View...




Edit

Eil] System Data

#-00 Property Definitions
#-0 Load Pattern Definitions
#-[] Dther Definitions

#-0 Load Case Definitions
@[ Bridge Data

#-[] Connectivity Data

#-[1 Joint Assignments

#-[] Frame Assignments

&[] Area Assignments

ED Options/Preferences Data
&[0 Miscellaneous Data

&8 Joint Dutput

EIE Dizplacements
- T able: Jaint Displacements
. -0 Table: Joint Displacements - Sbsolute
EEI:I Reactions

EEI:I Yelocity and Acceleration

#-[] Jaint Masses

#-[] Element Dutput

#-[] Structure Dutput

=-[] MODEL DEFINITION [0 of 60 tables selected]

=B AMALYSIS RESULTS [1 of 23 tables selected)

Table Formats File. | Cumrent Table Formats File; Program Default

Load Patterns [Model Def.)

Select Load Pattems... |
2 of 2 Selected

Load Cazes (Results]

Select Load Cases... |
1 of & Selected

Maodify/Shaw Options... |

Optionz
r
™ Show Unformatted

Mamed Sets
Save Mamed Set... |

)8 I Cancel

Joint Displacements secenegi isaretlendikten sonra, Select load cases boliimiinde istedigimiz

noktalari icin deplasman degerleri ¢ikacaktir.

-

Select Load Cases

Select

Ermod_Y
G
MODAL
0

1.4G+1.60

Cancel

Clear Al

(mesela Emod_X) yik degeri icin ilgili yik degeri segildikten sonra karsimiza o kotta bulunan diGgim




e e

[ 5AP2000 v15.1.0 Uttimate - emod - ——— D —- @ ww
File Edit View Defne Draw Select Assign Anahze Displyy Design Options Tools Help

Heg H&ao 28 rAaeeaa ¥ @wee ¢d I5M -
é T Deformed Shape (Emod_Y) -~

- - - — -

nttel- T @
B Shape (Emod_X) -

Start Animation

J o
- Joint Displacements
N File View Format-Filter-Sort Select Options
o .
\ Urits: A Nated [Jeint Displacements B e S >t
R H
Joint | OutpulCase | CaseType | StepType ul uz u3 Rl R2 ! i i
Teat Text Teat n m m|  Radians|  Radians : | |
3 2 Emod_% | LinFiespSpec Max 0.008334) 000587 0000413 0.000342 0001537 | | o
i Emod_% | LinFiespSpec Max 0.010118 000587 0000332 0000756 0.000653 ' ! i i
mod | LinRespSpec at 0.01258 000587 0000345  0.000818 | | H
mod % | LinRespSpec B 0.01558 000587 0000784 0.000473 : i H
mod % | LinRespSpec B 0008334 0002681 000016Z[  0.000477 - |
mod % | LinRlespSpec B 0010118 0002681 0000077  0.000019 i
El] Emod % | LirFiespipec Max 001253 0002891 0000057 0000475 oomis || H
50 Emod_x | LinFiespSpec Maz 0008334 0000682  D.0DDTSG|  C.00004B| 0001286 | i ] [
56 Emod% | LinfiespSpec Max 0010118 0.000652 000021) 0000082 0000066 ok T
62 mod % | LinRespSpec x 001253 D00006S2  0.000204 000008 0000275 | I v
£8 mod % | LinRespSpec B 001558 0000ES2  0000045)  0.00002% 0,002 oop v
74 mod | LirRiespSpec a 0008334 0003151 000013 0000554 0,000 ; I i |
EOl mod % | LinRespSpec B 0010118 0003151 0000125  0.000074 0.001 v h v
85 Emod % | LinRlespSpec Ma 001253 0003151 0000258| 0000378 00M1Z13 | 8 .
%2 Emod % | LirFiespipec Maz 001558 LOOIS1  DODM44]  QOOOEES  00OMe7 | |TTTTTTTTTTIE o |
El] Emod_x | LinFiespSpec Maz 0008334 0005767  0.000424]  0.00038  0.001523 " v}
104 Emod_% | LiniespSpec Max 0010118 0005767  0.000036|  0.000862]  0.002251 v .
110 Emod_% | LinFiespSpec Max 001253 0005757 0.000B01) 0000115 0001353 I8 .
116 Emod_X | LinRiespSpes Mas 001558 0005767 0000303 0.001112 0.0015 I |
% ]
at LI | L
o Record: [[4] 4] T ¥ aita Add Tables
L1 -
i

Buradaki U1 degeri Emod_x etkisi altinda x dogrultusundaki deplasmani vermektedir. (d)

Bu degerleri Excel e atmak igin:

Joint Displacemenits

[File] View Format-Filter-Sort  Select Options

Export Current Table

To Excel

Display Current Table To Access
Print Current Table as Text File ul
m

Export All Tables
Display All Tables
Print All Tables as Text File

Save Current Table Format to Table Formats File

Save All Table Formats to Table Formats File

Apply Format from File to Current Table
Apply Formats from File to All Tables

Add Tables

Remove Current Table

Close Farm

0.005334

0.0

0.010118

0.0

0.01253

0.0

0.01558

0.0

0.005334

0.00

0.010118

0.00

0.01253

0.00

0.005334

0.00

0.010118

0.00

0.01253

0.00

0.01558

0.00

0.005334

0.00

0.010118

0.00

0.01253

0.00

0.01558

0.00

0.005334

0.00




A B C D E F G H | ]

1

2 Joint  OutputCase CaseType StepType U1l uz2 u3 R1 R2 R3

3 Text Text Text Text m m m Radians Radians Radians
4 l'Z !@ od X LinRespSpec Max 0.008934 0.00587 0.000413 0.000342 0.001597 0.00075
5 B Emod X LinRespSpec Max 0.010118 0.00587 0.000332 0.000758 0.000653 0.00075
b '14 Emod_X LinRespSpec Max 0.01259 0.00587 0.000345 0.000818 0.000936 0.00075
7 20 Emod_X LinRespSpec Max 0.01558 0.00587 0.000184 0.000479 0.002922 0.00075
8 I"2[-3 Emod X LinRespSpec Max 0.008934 0.002881 0.000162 0.000477 0.000037 0.00075
9 r32 Emod X LinRespSpec Max 0.010118 0.002881 0.000077 0.000019 0.001292 0.00075
10 '38 Emod_X LinRespSpec Max 0.01259 0.002881 0.000057 0.000475 0.001383 0.00075
11 Ir:':«D Emod_X LinRespSpec Max 0.008934 0.000692 0.000180 0.000048 0.001226 0.00075
12 Ir5[—3 Emod_X LinRespSpec Max 0.010118 0.000692 0.00021 0.000082 0.000066 0.00075
13 rﬁZ Emod X LinRespSpec Max 0.01259 0.000692 0.000204 0.00008 0.000275 0.00075
14 '68 Emod_X LinRespSpec Max 0.01558 0.000692 0.000045 0.000028 0.00238 0.00075
15 '?4 Emod_X LinRespSpec Max 0.008934 0.003151 0.00013 0.000554 0.000101 0.00075
16 IrS'UI] Emod_X LinRespSpec Max 0.010118 0.003151 0.000125 0.000074 0.00186 0.00075
17 .'85 Emod X LinRespSpec Max 0.01259 0.003151 0.000258 0.000378 0.001213 0.00075
18 %2 Emod_X LinRespSpec Max 0.01558 0.003151 0.000144 0.000565 0.000467 0.00075
15 %8 Emod_X LinRespSpec Max 0.008934 0.005767 0.000424 0.000389 0.001523 0.00075
20 104 Emod_X LinRespSpec Max 0.010118 0.005767 0.000086 0.000862 0.002251 0.00075
21 r11{] Emod X LinRespSpec Max 0.01259 0.005767 0.000601 0.000115 0.001953 0.00075
22 I'11E- Emod X LinRespSpec Max 0.01558 0.005767 0.000303 0.001112 0.0015 0.00075

Z= 4.5 kotu icin sekildeki gibi deplasman degerleri goriilmektedir. Bu noktalarin hangisinin

maksimum deplasman yaptigini bulmak igin Excel’deki maksimum fonksiyonu kullanilacaktir.

Sag kisimda herhangi bir bos hiicre segilir. Daha sonra:

Toplam ~ Kullanilan -

irig Ekle Sayfa Dozeni
>
Otomatik  En Son

A |

Finansal Mantiksal Metin Tal

-

-

b Si

Islev Kitaphd

islev Ekle (OstKrkt=F3)

Islevleri secip badimsiz
degiskenleri dizenleyerek gecerli
hiacredeki formdla dizenleyin,

@ Daha fazla yardim icin F1'e basin.

fe |

ype StepType

t Text




I5lev Ekle

Islev ara:

Me yapmak istediginizin kisa bir agklamasin yazin ve Git' tklatin

kategori secin: | En Son Kullanilan |E|

Islev secin:

MAK(sayil;sayi2;...)
Bir dederler kiimesindeki en biyik dederi verir. Mantksal dederleri ve metni
yoksayar,

Bu islev hakkinda yardim Tamam ] [ Iptal

A " R lTE) SWMARIEEZZ) 'rFanksiynn Bagimsiz Degiskenleri m‘ %
A 8 c D E F G H 1 J = - 1
1 MAK
2 lJoint OutputCase CaseType StepType UL u2 u3 R1 R2 R3 Sayil £4:£2 {0.00893410.01011810.0125910.015...
3| Text Text Text Text m m m Radians Radians Radians Sayi2 = sayi |
i) Emod X  LinRespSpec Max | 0.0089341 0.00587 0.000413 0.000342 0.001597 0.00075
5 '8 Emod_X LinRespSpec Max 50.0101185 0.00587 0.000332 0.000758 0.000653 0.00075
6 :14 Emod_X  LinRespSpec Max E 0.012595 0.00587 0.000345 0.000818 0.000936 0.00075.
72 Emod_X LinRespSpec Max 1 0.01558, 0.00587 0.000184 0.000479 0.002922 0.00075
s s Emod X  LinRespSpec Max | 0.008934 0.002881 0.000162 0.000477 0.000037 0.00075 . . .
9 %2 Emod X LinRespSpec Max  } 0010118} 0.002831 0.000077 0.000013 0.001252 0.00075| | Sadlererlenengeiie bk delerven et dedero e non
10 38 Emod_¥  LinRespSpec Max | 0.01259 0.002881 0.000057 0.000475 0.001383 0.00075 Sayil: say1;sayi2;... en blyudinu buimek istediiniz en az 1 en fazla 255 say, bos
r R ' v hiicre, mantksal deger ya da metin bigiminde sayidir,
1150 Emod_X LinRespSpec Max 1 0.008934} 0.000652 0.000186 0.000048 0.001286 0.00075
12 '55 Emod_X LinRespSpec Max ) 0.010118% 0.000692 0.00021 0.000082 0.000066 0.00075 =
13 :62 Emod_X LinRespSpec Max E 0.012595 0.000692 0.000204 0.00008 0.000275 0.00075 || Formi sonucu = 0.01558
14 68 Emod_X LinRespSpec Max | 0.01558! 0.000692 0.000045 0.000028 0.00238 0.00075
15 '74 Emod_X LinRespSpec Max E 0.0085345 0.003151 0.00013 0.000554 0.000101 0.00075 L -
1630 Emod X  LinRespSpec Max | 0.010118) 0.003151 0.000125 0.000072 0.00186 0.00075
17 '86 Emod_X LinRespSpec Max E 0.012595 0.003151 0.000258 0.000378 0.001213 0.00075
18 :92 Emod_X  LinRespSpec Max E 0.015535 0.003151 0.000144 0.000565 0.000467 0.00075
19 98 Emod_X LinRespSpec Max ) 0.008934} 0.005767 0.000424 0.000389 0.001523  0.00075
20 '104 Emod_X LinRespSpec Max ) 0.010118 0.005767 0.000086 0.000862 0.002251 0.00075
21 '110 Emod_X LinRespSpec Max E 0.012595 0.005767 0.000601 0.000115 0.001953 0.00075
216 Emod X  LinRespSpec Max i 0.01558) 0.005767 0.000303 0.001112  0.0015 0.00075
Goruldigu gibi en biyilk deplasman, 92 nolu noktada, 0.01558 m degeri olacak sekilde
bulunmustur.

Ayni islemi Z= 7.5 kotu icin yapacak olursak orada da 93 nolu nokta i¢in 0.02286 m lik bir
deger bulunacaktir. Yani Z dogrultusunda birbirini ardisik takip eden bu noktalarda en biytk sehimler




olusmaktadir. Bizim sistemimiz icin bu nokta, Z= 4.5 kotu icin 92 , Z= 7.5 koyu i¢in 93, Z= 10.5 kotu icin
ise 94 nolu noktalardr.

[ A ) [ B ] [ C | [DO ] [ E )
| ; ]_ -|;I'I T 1] a7 —[1E
| ; ]_ nd kil E? E fiig
| : ]_ E | £Hd | i il | lLE]
| : '|_ |L_ i ﬂ T4 | 2Li]

Azaltilmis Goreli Kat Otelemesi ve Burulma Diizensizligi
Ai = d; — di; seklinde ifade edilir.

Burulma dizensizliginde adi gegen Aimax i¢in o katin o noktasinin Ust kotu ile alt kotu
arasindaki deplasmanlari gikarmamiz gereklidir. Aimin igin ise yine ayni yontem kullanilacak olup bu
sefer fonksiyon

Mak(..;..) seklinde degil, min(..;..) olacaktir. Excelde fonksiyon yazma kismina min yazarsak, soz
konusu islev karsimiza ¢ikacak, bize sadece maksimumu bulmak icin kullandigimiz gibi stitunlari
secmek kalacaktir.



Ai ortalama da maksimum ve minimum degerlerin toplanip ikiye béliinmesi ile elde edilir.
Daha sonra yonetmelikte gecen islemin yapilmasi akabinde ¢ikan sonug bize o katin burulma
dizensizlik durumunun ne oldugunu soyleyecektir.

Etkin Kiitle Katilim Orani

Choose Tables for Display

Edit

=01 MODEL DEFINITION (0 of 60 tables selected) Load Patterns (Model Det.]

-] Spstem Data Select Load Patterns. ..

#-0 Property Definitions 2 of 2 Selected
#-[J Load Pattern Definitions
#-[J] Other Definitions Load Cases [Results)

#-[] Load Case Definitions Select Load Cazes...

# O Bridge Data 1 of 6 Selected
#-[] Connectivity Data

&0 Joint Assignments Modity/S how O ptions...
E!I:l Frame Assignments
#-[] Area Assignments %

E!I:l Options/Preferences Data

#-[] Miscellaneous Data Options
=-E AMALYSIS RESULTS [1 of 23 tables selected] r

-] Joint Output ™ Show Unformatted
E!D Element Dutput
=-8 Structure Output

Bal:l B aze Reactions

&-& Modal Information

Table: Modal Periods And Frequencies Marmed Sets

Table: Maodal Load Participation H atios
Modal Pa

[0 Table: Modal Participation Factors
Table: Reszponze Spectrum Modal Information

Save Named Set..

0k I Cancel

Table Formats File.. | Cumrent Table Formats File: Program Default




9 "W

-
Maodal Participating Mass Ratios - - e

File View Format-Filter-Sert  Select  Options
Unitz; Az Moted |M0dal Participating tazz Ratios
OutputCaze | StepType StepHum Period Ux uy uz SumlUX Sumlly
Text Text Unitless Sec Unitless Unitless Unitless Unitless Unitless
» MODAL Mode 1 0711085 073438 0.001| 0000000102 073438 0001
MODAL fode 0.663343 0.00176 093576 0.00001214 0.73614 093677
MODAL tode 3 0534237 014383 00011 00000002846 034003 093787
MODAL fode 4 0212311 0.04287| 000001248 0000002253 0.98291 093788
MODAL tode 5 0. 200537 00000621 0.05204 0.0003 098297 098992
MODAL tode G 0176861 0.00733) 000009742 0000008306 093036 093002
MODAL fode 7 0110702 0.00614| 0000003574 00000007354 0.9565 0.93003
MODAL tode ] 0104034  0.00003327 0.00764 0.00107 099653 099767
MODAL fode 3 0092951 000121 000004331  0.00003976 093775 093771
MODAL tode 10 0.0BE03| 0.0000008151|  0L00002737 0 43868 093775 093774
MODAL fode 11 0077733 0000004315  0.00003933 0.0051 0.93775 093778
MODAL tode 12 0.077002) 0000002543 000000008311 0.00078 093775 093778
MODAL fode 13 0.073344 0.00068 0.000002633 010703 0.93843 093778
MODAL tode 14 0.071738 0.00028  0.00002911 0.06415 093331 0953781
MODAL tode 15 0.07005|1.00000006147 00000534 0.09384 0.93931 093787

Sekilde goriildiugi gibi Sum(UX) ve Sum(UY) nin %90 1 gectigi kisim Mode 3 degeridir. Mod 3
te hem X yoniinde hem de y yoniinde kitle katilim orani 0.90 1 agsmistir. Yani 3 mod da yeterlidir
sistem igin.

Mod 1 de X dogrultusunda kitle katilim 0.79 dur yani bu periyod x yonindeki periyodu ifade
eder.

Mod 2 de ise Ux ten 0.001 katilirken, UY 0.93576 katilim gbstermistir. Yani Mode 2 deki
periyod degeri bize sistemin Y dogrultusundaki periyodunu ifade eder.

Mod Birlestirmede ifade Edilen Bina Toplam Deprem Yiikii (Vtb) Hesabi

XY Diizlemi Z= 0 kotuna gelerek tiim noktalar segilir.

Edit
EEW] MODEL DEFINITION [0 of B0 tables selected] Load Pattemns (Modsl Det ]

&8-00 System Data Select Load Patterns...
&[] Property Definitions 5 of 2 Selented
&[] Load Pattern Definitions
&[] Other Definitions Load Cases [Results]
&0 Load Case Definitions Select Load Cases
#-0 Bridge Data 1 of § Selected
Bia--EI Connectivity Data
&[] Joint Assignments M adifysS haw Options. ..
-0 Frame Assignments
#-[] Area Assignments
&[] Options/Preferences Data
- Miscellaneous Data OTERS

=-E AMALYSIS RESULTS [1 of 23 tables selected] [ Selection Only

&-E Joint Dutput

i @[ Displacements

&-B Reactions

B Table: Joint Reactions
H -0 “elacity and Acceleration
i@ Joint Masses

&[] Element Dutput

-0 Structure Dutput

Table Formats File... | Current Table Formats File: Program

Default

[ Show Unformatted

Marned Sets

Save Mamed Set...

Cancel




Daha sonra sekildeki gibi yapilarak select load cases kismindan Emod_X secilerek gelen tablo
excel aktarilir.

GO EREED. - . i ST
=2

Girig Ekle Sayfa Dazeni Formiller Veri Gozden Gegir Goranam novaPDF
- . = e = — = o = Ad Tammla —

K T B B W E e I P
Islev COtomatik En Son Finansal Mantiksal Metin Tarih ve Aramawe Matematik ve Tam Ad

Ekle Toplam = Kullanilan = - - - Saat~ Baswuru~ Trigonometri~ islevier - || Yéneticisi B Secimden Olu

Islev Kitaphd Tarumh Adlar
| M10 - I |
A B T D E F G H 1 1

1 TABLE: loint Reactions

2 Joint OutputCase CaseType StepType F1 F2 F3 M1 M2 M3

3 Text Text Text Text KN KN KN KMN-m KMN-m KMN-m
11 Emod_X LinRespSpec Max 196.869 38.095 577.801 83.8393 511.1722 9.5867
5 [7 Emod_X LinRespSpec Max 64.501 156.22 464.696 374.6722 142.7929 9.5867
6 13 Emod_X LinRespSpec Max 78.028 130.763 482.925 366.6776 174.3736 9.5867
7 [19 Emod_X LinRespSpec Max 330.596 35.624 257.101 80.185 873.1403 9.5867
g (25 Emod_X LinRespSpec Max 66.95 66.994 226.334 169.8817 140.8609 9.5867
s (31 Emod_X LinRespSpec Max 270.811 21.408 107.486 45.1544 647.7766 9.5867
10 [37 Emod_X LinRespSpec Max 225.47 42.314 95.458 106.5341 524.8991 18.329
11 (49 Emod_X LinRespSpec Max 225.625 4.355 260.935 9.6829 552.5428 9.5867
12 [55 Emod_X LinRespSpec Max 75.173 19.095 293.793 45,1272 158.5723 9.5867
13 61 Emod_X LinRespSpec Max 89.989 19.34  285.223 454706 192.0638 9.5867
14 67 Emod_X LinRespSpec Max 380.739 5.075 62.546  10.7373 945.2327 9.5867
15 (73 Emod_X LinRespSpec Max 65.573 70.3206 182.625 181.5222 138.8259 9.5867
16 (79 Emod_X LinRespSpec Max 218.195 22.464 174.401  47.9809 572.0738 9.5867
17 (85 Emod_X LinRespSpec Max 235.352 54.559 430.114 128.6275 539.3519 18.329
18 (91 Emod_X LinRespSpec Max 109.063 69.301 201.364 180.0875 234.2798 9.5867
19 [97 Emod_X LinRespSpec Max 203.683 36.513 593.395 81.0125 520.9725 9.5867
20 (103 Emod_X LinRespSpec Max 35.59 142,707 119.855 352.4551 100.0424 9.5867
21 (109 Emod_X LinRespSpec Max 304.979 41.433 840.879 88.2912 759.9944 9.5867
22 115 Emod_X LinRespSpec Max o 276 19.555 424144 319.1442 206.6494 9.5867
23 3267.562
24
25

3267 kN bizim Emod_X i¢in x dogrultusunda Vtb degerimiz olacaktir.

Erkan Hoca’nin anlattigi sekilde yapilan hesaplama bu sekildedir.

Dikkat! Kafa karisikhigi?

Forum.yapisal.net

Mod birlestirme yontemi ile bina toplam deprem yiikiiniin bulunmasi

Display-Show Tables-Analysis Results-Structure Output-Base Reactions i isaretleyin, sagdaki
dugmelerden Select Analysis Cases a basip response spectrum analysis yaptirdiginiz analizi secmeyi

unutmayin.

Yukarida gorildigi gibi taban kesme kuvveti farkh bir yaklasim benimsenmis.
S6z konusu yaklasim yapildiginda

Emod_X icin deger 3166 kN bulunmakta. Yani bizim buldugumuz degerden 100 kN asagida...



Emod_Y icin deger 3526.609 kN ¢ikmakta... Diger tirli ise ¢ikan deger 3527.414 kN seklinde...
bunda nispeten aralik daha az.

DutputCaze | CaseType StepType GlobalFX GlobalFY GlobalFZ GlobalMXx GlobalMY GlobalMZ
Text Text Text KN KN KN KH-m KN-m KN-m

4 Ermod 3 LinFezpSpec e 31EE.BO7 96.743 17.09 1077377 34801.7137  2B36E.6EZ7
Emod Y LinFezpSpec e 96.743 3526.609 27.943 385922077 1042 2533  26975.2683

Niyetim kafanizi karistirmak degil ama benim kafam karisti. Size de islemlerinizi Erkan
Hoca’nin gosterdigi sekilde yapmanizi 6neririm. Ama bu konuyu da sormak gerekiyor. Sizin

modelinizde de ¢ikan sonuglara gore her iki yaklasimi bana soylerseniz,-atik derste olur veya baska
sekilde- cok sevinirim.

Toplam Kat Agirhg




Choose Tables for Display

Edit

=Em} MODEL DEFINITION [D of 60 tables selected)

B!D System Data

&[] Property Definitions
#-[] Load Pattern Definitions
-] Other Definitions

#-0 Load Case Definitions
#-[] Bridge Data
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Select Load Patterms... |
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Load Cazes (Results)

Select Load Cases... |
2 of B Selected

#-[] Connectivity Data
# [ Joint Assignments Modity/Show Options... |
E}--D Frame Aszsignments
#-[] Area Assignments |
EEI Options/Preferences Data
#-[0 Mizcellaneous Data
= ANALYSIS RESULTS (1 of 23 tables selected) r
&-E Joint Dutput [~ Show Unformatted
EII:I Displacements
-] Reactions
EBI:I Welocity and Acceleration
&8-8 Jaint Masses

Ophions

: Mamed Sets

#-[] Element Dutput

#-[] Structure Dutput Save Mamed Set...
ar. I Cancel

T able Formats File... | Current Table Formats File: Program D efault

Buradan ¢ikan tablodaki misal U1 degerleri (U2 ve U3 farketmez) bize kiitleyi vermektedir.
Tum bunlarin toplami (excelde toplam) bize yapinin toplam kiitlesini, bu kiitle degerinin yer ¢ekimi
ivmesi ile carpimi da yapinin toplam agirhgini verecektir.

SonSo6z

Bu notlarda Sap2000 de yapi modellemesi ve Response Spectrum Analysis anlatilmistir. Ayrica
dizensizlik kontrolleri icin gerekli olacak temel bilgiler verilmistir. Bu temel bilgilere gére yonetmeligi
kullanarak diizensizlik analizlerini yapabilirsiniz. Deprem yonetmeligi sayfa 31 de yer alan Etkin goreli
kat 6telemelerinin hesaplanmasi unutulmamali, ydnetmelikte yer alan kosula dikkat edilmelidir. ikinci
mertebe etkileri yanhs hatirlamiyorsam Erkan Hoca tarafindan istenmemis olup, yine de bakilmasi
tavsiye edilir. Eh, ne olur ne olmaz.

Vt icin sap2000 de hesaplanacak olan kat agirhgi kullanilacaktir. Daha sonra bu hesap deprem
yonetmeligi sayfa 29, denklem 2.16 da yer alan durum ile kontrol edilmelidir.

Son olarak bu galisma notunda yer alan bilgilerin bir 6grenci tarafindan hazirlandigini, hata
yapma olasiliginin bulundugunu hatirlatir; dikkatli olmanizi ve burada yer alan bilgileri kendiniz



arastirarak dogruluguna emin olduktan sonra sisteminize adapte etmenizi Onerir, iyi calismalar
dilerim.
Nihat Demirtas
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