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Ustveri

e Suresi: 24 ay
« Calisma turu : Deneysel verilere dayali analitik hesaplama

« Arastirmacilar:
Ahmet Anil Dindar (GTU) Ahmet Gullu (Gedik U.), Ali Bozer (Nuh
Naci Yazgan U.), Hasan Ozkaynak (Beykent U.), Ziya Muderrisoglu
(Beykent U.),

* Genc arastirmacilar:
Bilal Gungor (GTU) Emre Géndileii (ITU), Firat Bezir (GTU)
Furkan Calim (ITU), Gilnihan Doluyurt (GTU), llhan Emre Inam

(GTU), Serkan Hasanoglu (Bogazici U.)

Isimler alfabetik siralanmistir.
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« Dayanim ve sekil degistirme tasarim yontemleri kullanarak
betonarme yapi sistem setleri olusturmak.

* Yapi setlerinde zaman serisi analizleri ile enerji talep/tuketim
dagilimini belirlemek.

* Deney veri tabanlarindan alinan sonuclara dayali olarak farkli
hasar seviyelerine karsilik gelecek enerji tuketme
kapasitesini tanimlamak.

« Cok kath betonarme yapilarda enerji dagilim ve enerji
tuketme kapasitesini esas alan bir tasarim yontemi
gelistirmek.
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* Deprem dayanikli yapi tasariminda dolayli olarak dolayli ele

alinan enerji kavraminin dogrudan yer aldigi hesap
yontemleri gelistirmek.

* Gelecek nesil yapim yonetmeliklerinde yer almasi vermek

beklenen Uzere enerji esasl sismik degerlendirme ve tasarim
vontemlerine onculuk etmek.

* Gelecek yillarda acilmasi muhtemel olan H2020 benzeri

projelerinde yer almak tzere ulusal arastirma ekosistemi ve
platformu yaratmak.
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Tamamlanan calismalar- Egitim — OpenSees 101

[121M713 | BETONARME CERCEVE SISTEMLER ICIN
ENERJI ESASLI SISMIK TASARIM VE DEGERLENDIRME YONTEMININ GELISTIRILMESI

Opensees 101

Opensees yap1r analizi hesaplamalarinda kullamlan guclu bir aragtir. Guen, agk kaynakh olmasi ve dola-—
kullamer katkisina imkan tammasidir. Buna bir ornek olmas: amaciyla basit kirig sistemi uzerinde kendi belirleye

averle

[121M713 | BETONARME CERCEVE SISTEMLER IQIN
ENERJI ESASLI SISMIK TASARIM VE DEGERLENDIRME YONTEMININ GELISTIRILMESI

e G

U urtyol
SANAYI VE TEXNOROM BAXKANUG!

parametrik bir hesabi planlayip, ¢oziimlemeniz istenmektedir. Buna gore sistem bilgileri (geometri, malzeme
sartlari, kesit bilgileri vb.) ve incelenen problem kapsamim belirlemeniz beklenmektedir.

w(z)

Figure 1: Struectural system

Oneriler:

1. Bu problemin en sade ve en karmasik kapsam ne olabalir?

2. Problemi tcl ve py ile modellevehilir misiniz?

OpenSees 101 - ITME ANALIZI

Tanimlama:
Sekil 1'de goriinen betonarme kolon sisteminin, yanal rijitlik, 6telenme hareketi karakteristiklerinin belirlenmesi igin

OpenSees programinda modellenmesi istenmektedir. Geometri, malzeme, yiik, sinir gartlar: bilgileri agagida verilmigtir.

P
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[121M713 | BETONARME CERCEVE SISTEMLER ICIN
ENERJI ESASLI SISMIK TASARIM VE DEGERLENDIRME YONTEMININ GELISTIRILMESI

400mm
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Figure 1: Sistem goriiniim

OpenSees 101 - 2D BETONARME CERCEVE

Tanimlama:
Jekil 1’de goriinen iki boyutlu betonarme sistem ETABS programinda modellenmistir. Sistemin OpenSees pro-

graminda modellenmesi istenmektedir. Geometri, malzeme, yiik, sinir gartlan bilgileri agagida verilmistir.

(a) Goriiniim

(b) Plan

Figure 1: Sistem goriiniim
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Tamamlanan calismalar- 1.1: Yapi setlerinin secimi -\

« Kat adedi : Bina yukseklik sinifi BYS = 4 ve buyuk olacak
sekilde kat adedi 3, 5, 8, 10 olacaktir.

* Bina kullanim siniflari : Konut, isyeri vb. yapilar (BKS =
3) Incelenecektir.

» Calismada sismik tehlike acisindan iki farkl sismik
bolge sinifi dikkate alinacaktir: DTS =1, DTS =2

* Buna gore her bir siniflandirma dikkate alindiginda 5
zemin sinifinda, iki farkli deprem tehlikesinde her biri 4’er

adet bina iceren 10 ayri yapi setl, toplamda 40 adet yapi
modeli olusturulacaktir.
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Tamamlanan calismalar- 1.2: Yapi setlerinin tasarimi

ret = SapModel.LoadCases.ResponseSpectrum.SetCase( "EyS™)

FunctionMames = [ RS_Design Name , RS_Design_Name ]
LoadNames = [™U2","U1"]

ScaleFactors = [9.81 , 9.81%9.3]

Referecensystem = ["alobal™,"alobal”]

AngleList = [@,a]

ResultsAvailable = SapModel.DesignConcrete.GetResultsAvailable()

Name = "63"
NumberNames, MyName = @ , []

ret = SapModel.loadCases.ResponseSpectrum.Setloads("EyS", 2, LoadNames, e NumberItem = 8
FunctionNames, ScaleFactors, ReferecenSystem, Anglelist) == .. e FrameName = []
MyOption = 1
I ! . NumberName = @
ret = SapModel.LoadCases.ResponseSpectrum.SetEccentricity(TEyS™, @.85) e Location = []
— ‘ PMMCombo = []
PMMArea = []
PMMRatio = []
& VMajorCombo = []
RS _Elastic DD2 df = pd.read_csv( os.path.join{ RS Model filePath-, i AvMajor = []
RS_Elastic_DD2 Model fileMame)-, skiprows=-15, names=["T","Sae"], —— VWMinorCombo = []
delim whitespace= True , encoding="ANSI") | AvVMinor = []
ErrorSummary = []
RS_Elastic_DD3_df = pd.read_csv( os.path.join( RS_Model filePath-, " Warningsummary = []

RS_Elastic_DD3 Model fileName) -, skiprows=-15, names=["T","Sae"] ,
delim whitespace= True , encoding="ANSI")

[ NumberItem, FrameName , MyOption , Location , PMMCombo , PMMArea , PMMRatio ,
e VMajorCombo , AVMajor , VMinorCombo , AVMinor , ErrorSummary , WarningSummary ,
lambda_x = (round( np.interp( T1_x , RS_Elastic_DD3_df["T"].values, ret ] = SapModel.DesignConcrete.GetSummaryResultsColumn( MName )
RS_Elastic_DD3_df["Sae™].values ) ,-5)) / (round( np.interp( T1_x , T

RS_Elastic_DD2 df["T"].values ,-RS_Elastic DD2 df["Sae"].values-)-, 5))

lambda_y = (round( np.interp( T1 y-,-RS_Elastic DD3_df["T"].values-,
RS_Elastic_DD3_ df["Sae"].wvalues-)-,-5)) / (round( np.interp( T1_ y -,
RS_Elastic_DD2 df["T"].wvalues , RS_Elastic DD2 df["Sae”].values ) , 5))

sl
3D View

metinInfo("Drift icin analiz basluyor™) 5 BURADA 63 KOLON ICiN HESAP YAPILMISTIR.
ret = SapModel.SetModelIsLocked(False) o e s e : ﬁ
ret = SapModel.Analyze.RunAnalysis() Name = “63" ; ) o )
metinInfo("Drift icin analiz bitti") NumberItems = @ File Edit View Favorites
FrameName = []
LC)SRatioflajor = [] 2020_06-AAD-1001-EnergySeismicHa ~
metinInfo(f"{Model fileName} Drift okuma baslhyor™) J5RatioMajor = [] 2020 07-COY-1001
ret = SapModel.Results.Setup.DeselectAllCasesAndCombosForOutput() ;—;;z:;z;::i:ol E][] 2020:0110—5EN50-1501
. : 2020_0511-COY-BAP
ret = SapModel.Results.Setup.SetCaseSelectedForOutput(”ExS™) LCBCCRatioMajor = [] 2020 0919-1002-PRJ2720
ret = SapModel.Results.Setup.SetCaseSelectedForOutput(”Eys™) BCCRatioMajor = [] 2020-AKM-1005
LCBCCRatioMi =
SCCRmtaomin [][] 2021_02-Erzurum Sokak T
2021_0412-AliBozer-1001-
GroupElm, NumberResults, pointlist, Elm, LoadCase, StepType, StepNum, U1, ErrorSummary = [] -
U2, U3, R, R2, R3 -2, 8. 01. 00,0001 L0 [ e = 2021_0531-BurakAakpinar-YTU-BAP
[] ’ ’ ’ ’ ’ ’ ItemType = @ 2021_0719-121E280-(AKM)

2-Kick-Off
[NumberResults, pointlist, Elm, LoadCase, StepType, StepMum, U1, U2, U3,

R1, R2, R3 , ret drift ] = SapModel.Results.JointDispl({"All", GroupElm ,
NumberResults, pointlist, Elm, LoadCase, StepType, StepNum, U1, UZ, U3, [ MumberItems,FrameName ,LCISRatioMajor ,JSRatioMajor ,LCISRatioMinor ,

ErrorSummary ,WarningSummary , ret ] = SapModel.DesignConcrete.
GetSummaryResultsJoint (Name )

[NumberResults, pointlist, Elm, LoadCase, StepType, StepNum, U1, U2, U3,

R1, R2, R3 , ret ] = SapModel.Results.JointDispl{"All", GroupElm ,

NumberResults, pointlist, Elm, LoadCase, StepType, StepNum, U1, U2, U3,

R1, R2, R3)

result_disp_df = pd.DataFrame( columns= ["JointName”,"LoadCase™, "U1™,"U2"] 2-Code

)
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C {t & zenodo.org b C { A NotSecure | dap.series.upatras.gr

Upload  Communities "ﬁ% Seismic Engineering Research Infrastructures for European Synergies _l
UNIVERSITY OF PATRAS - EUROPEAN COMMISION « FRAMEWORK PROGRAMME 7

- s # DATABASE
¥ oun results. <l 2 3|4 5 6|7 B9 > ort by-
¥ Allversions . ! Best match " [Creation Date] ~ m
Access Right Public P
ublic Projects Ab =
out SERIES Data Access Portal
Bomer s ven R esidnoalre
O Closed (259) Shake Table tests on one-third scaled RC frames % [y Lterature RC Wals
[ Restricted (89) Muhammad Rizwan; ~& Specimen Level The creation of the distributed database aims to improve the -
Shake Table test data on five one-third scaled RC frame models @ Experiment Lavel dissemination and use of experimental results and to foster the .
O Embargoed (14) +&i Computation Level impact of earthquake engineering research on practice, q WWW I n —
Uploaded on October 20, 2019 -2 Signal Level innovation and earthquake risk mitigation.This requires n n
=-[ Literature AC Columns harmonisation and unification of the European databases in -
-2 Specimen Level earthquake engineering and the possibility of accessing, through . .
File Type View -[21 Experiment Level a unigue portal, the data stored at different database nodes
. . . . . . [y Computation Level which are able to dialog with the central portal using a common
Database on 16 reinforced concrete walls with lap splices and 8 reference units with continuous Sl Lovel communication protacal
OPdf (5410) reinforcement (V2 models included) S : -
= Selsmic Performance Assessment and Rehabl -
Dzip (875) Tarquini, Danilo; Almeida, Joaa Pacheco de; Beyer, Katrin; [ Specimen Lavel "The mission of the Data Access Portal is to foster a
[Png (433) Recent post-earthquake missions have shown that both old and code-compliant reinforced concrete wall buildings can experience critical e E‘p"”m".' Level sustainable culture of co-operation among all of the
damage due to lap splices, which led to a recent surge in experimental tests of walls with such constructional detail. Most of the 16 walls - Computation Level R L.
O Jpg (351) with lap splices describe 1 Signal Level research infrastructures and teams that are active in
=-[) Spear ELSA - . . "
O Html (324) Uploaded on April 29, 201% (5 Spacimen Lavel earthquake engineering in Europe
O Txt (177) 1 more version(s) exist for this record [24 Experiment Level
o ~[) Computation Level
Docx (178) :
£ Signal Level Exchage Data Format User Manual
O Tar (134) January 7,2021 (1.0) | Dataset | open Access | View [ PrecastECE ELSA
Composite Beams Database L Specmen Lovel .
Ccsv(120) p ~[1 Experiment Level The European scientific community is currently fragmented From a conceptual point of view the Data Access Portal has h tt S " // n I S e e b e r ke I e e d /S d/
O xlsx (124) El Jisr, Hammad; @ Lignos, Dimitrios G. - ;m"”l“:a":" Lovel with each laboratory holding experimental data with a unique been designed to act as an information space. Taking the M N N u
-1 Signal Leve

1. Composite Beam Database v1.0 A database of composite steel beams that are part of moment-resisting frames is provided. The fmmnl et ool cod i b b e e o Al mhree ot cmeeideentio s Aode Asooon Mmook e

database consists of 97 tests conducted aver the |ast 30 years. The collection and metadata methodology are theroughly presented in El
licr at al fN10\ ©

o -- 3 UW-PEER
http://depts.washington.edu/columdat/main.htm

Datasets ‘Community About Support login

Resources: Databases

4 Datacenterhub
e https://datacenterhub.org/resources/databases

The database available at this site contains the results of cyclic, lateral-load tests of reinforced concrete columns. The Structural Performance Database User's Manual documents the information available here and at

[All > | Chilean Strong Ground Motion ‘ the companion PEER website. The PEER website (http:/nisee.berkeley.edu/spd/ ) has a search capability and in a few cases, additional data, such as drawings and photographs.
Select a resource to see details.
ACI(4) Collaborative USGS-NEES Earthquake... The core of the database was assembled by researchers at the National Institute of Standards and Technology (NIST), who collected data for 92 circular columns tests (Taylor and Stone, 1993) and 107 rectangular
. column tests (Taylor et al., 1997). For each test, the NIST database provided the reported test geometry, material properties, force-displacement histories and a reference.
ACI 369 (2) Data from "Class B Predictors” Table
ACI 445 (1) Database for Structural Control and... As part of a research project funded by the National Science Foundation Pacific Earthquake Engineering Research Center (PEER), researchers at the University of Washington expanded the database and made it

available on the World Wide Web. The database now describes tests of 165 spiral- or hoop-reinforced concrete columns and 253 rectangular-reinforced concrete columns. For each test where the information is

ACI Publications (1) DataHub Newsletters available, the database provides the:
ATC (1) Dynamic Behavior of Slickensided...

beams (1) Experimental Study of the Dynamic...

benchmark (2) FoRCy: Rocking Shallow Foundation... . -

ttp://www.dap.series.upatras.qr
[ ] [ ] [ ] [ ] [ ]

building performance data (1) International Hybrid Simulation of... ir ir ¥

Carmp Calcium (1) LEAP Centrifuge Test and Numerical...

centrifuge (1) LEAP GWU 2015 Results: Experiments...

6 ZENODO
https://zenodo.org/search?page=1&size=20&q=rc
%20frame&type=dataset&access right=open

C {} @& designsafe-ci.org

DESIGNSAFE 92V 0000Q

Weorkspace  Learn News  Help HoME )  SmamcH) amouT )
Autor — FalueType ]
DATA DEPOT Author Title Keyword Description Column Type  ~ Damage ) [ Concrete Crushing
—_ Test Configuration [ v Observation [ Significant Spalling
E i ital Simulati Field R h Oty Hybrid Simulatic SP‘““"U'DeP'h Ratio ) (mge 010 hiSIDgM g LLEDB :" IB:Mkhng
xperimen imulation ield Researc er lybrid Simulation Axial Load Ratio l:l _ l:l (range -0.1-0.9) histogram ng Bar Fracture
[ ]-[ | (range 0.002-0.06) histogram D Spiral Fracture

I Published More Options v Clear Filters m gltudmal Reinf Ratio

Published (NEES)

[T Loss of Axial Load Capacity

Project Date of
Community Data Project Title Project Pl Description  Keywords Publication For the ratios, enter a range of values to search in combination with other column attributes or view the histogram showing the distribution of values in the database and click any bar to view record details.
Experiencing Natural Disasters in Virtual Reality (Code) El-Tawil, View Matural Disasters, Visualization, 4/28/2021
Sherif Description Earthquakes, Hurricanes, Virtual Download
Reality
Download tab-delimited data files for rectangular or spiral columns (Save as text.) Column headers are on the first row. Notation is decumented on the about page.
Microtremor Data Collected in Sacramento-San Joaquin Stewart, View time series, microtremer, HVSR 4/23/2021

Rectangular columns : Properties | Damage
Spiral columns : Properties | Damage

= d The Structural Performance Database is a project of the Pacific Earthquake Engineering Research Center, funded by the National Science Foundation. Contact Marc Eberhard at the University of Washington with questions or comments. Report
F technical problems to the server administrator. Copyright 2003,

12
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https://datacenterhub.org/resources/databases
http://www.dap.series.upatras.gr/
https://zenodo.org/search?page=1&size=20&q=rc%20frame&type=dataset&access_right=open

= m m - . ‘Q.’
Tamamlanan calismalar- 2.1: Deneysel verilerinin toplanip gruplandiriimasi e

Tudc e Comdurtyot
SANAYI VE TEXNORos saxanu TUBITAK

E Test database For EM-based SVMmodel (] « & o § [

File Edit View Insert Format Data Tools Help Lastedi was on July 8

o B P OWS - § % 0 00 128 DefaliiCe. + T -E.j'{;,i v [ Sel~f-%- a PAT~-1- EL 1 ®m- A
Al - Resources
| A ] - b [ F G W | J i L M N o P o i § T u v W X ¥ z AN AB AL AD AL A G A M AJ A i
FOUSY
rout (Volumet
(Area  ricratio  fyl fyt
i Td ratio of  of (longitud (transver
roul (diamete transvers transvers inal 4 fe PffcAg L/De
Test cd{cover (longitud r of e e reinforce reinforce (concret (Axal  sn(s/dI)® (span to
Résource Referenc Colum DefSecti Section  L(Shear configur thickness s (Hoop M(diame IN(numb inal transvers reivore reinforce ment  ment e load  sgiilf  routhyt depth drift at yield Errgr ¥
§ .ﬂ.u'thm ¢ Code nlD onsige) Type  dpan] atlon |, m]  spading] ter) erofl ratio) ebars) ement] ment] strength) strength) strength) ratko)  100] 3 $/0¢ ratie) Fy Fs Fu 08Fs  driftatFs dnft SYR FE SVR du SVR s VR dy max Error_du Errg
: ::g Saatciogh g De[Section sine distribution) L (Shear span distribution) roul (longitudinal ratio distributio... | i (longitudinal resnforcement stren.. P/Tehg [Axial load ratio distribution) L/D¢ (span to depth ratio) A4 56.01875 3.125306 3.0678582 0.917224 72.52518 146553 2098918 0.367274 0.021132 0.216984 0.0
Saatciogh i - i a e || 1 . i | - Strength (Peak strength drift at 0.8Fs (Uikimate drift Relative Eror distribution of the
4 NEES  Saatciogh Ci : ] 8 distribution) distribution) strength (3]
5 NEES  Saatciogh Ci ' aEm { i g . i 8 e % y
1Y LR u % . e
b MEES Wl Ci i [ ] [ ] { o ‘ & L ‘-J i r ' ¥ .
7 ONEES  Saatclogh Ci ud g o ]| = "
¢ NEES  Saatclogh G * - . ‘ v '
° NEES  AngBeng " aas , :
't NEES  AngBeng .
" NEES  Ang Beng e : ' ¢
13 HEE lIlHI!Ir'll. = e SO S = . LBl BANL DL IARKE L & ABIDEE 45 BAIEE L AE LT T -
17 NEES  Lehman: cd{cover thickness detribution) Idlmmﬂ;ﬂuﬁjm“m - fc {concrete strength distribution) 1/D¢ distribution drift at s [capping drift distribution) drift at 0.85Fs (yield drift |
4 NEES ; 1] ¥ 3 i , distribution) . .
Arakawa; i . # : Relative Error distribution of capping
i NEES  ChaiY P; . ' i5
i L 1

't NEES  Chal¥.P: . . | b

E

'7 NEES  Hamilton; e 0 1

' NEES  Hamilton, i 3
1% NEES  Hamilton; = " o4 ' 6
@ NEES  Jaradat;0 . .
I NEES  IwasaldT. . i ; : ' . . 48
2 NEES  LehmanC

119 0305000 Circular ~ 1.372 Cantileve: 0012446  0.019 0.0094%9 21 0.020373 0.004000 0004336 0.008673 447 8834 433.9023 32.49268 0.093513 4.232651 0.057915 0.062295 4498360 £3.41303 74 603568 5968285 6.324466 3.0231636 0.998632 79.32543 6.E17E94 352/ ]

116 0305000 Circular 1372 Cantileve: 0.012446  0.013 0.003453 21 0.020373 0.004000 0.004336 0.008673 4478834 433.5023 25.42201 0.085611 4.232651 0.053020 0.062235 4438360 63.80209 75.06129]1 6004303 6.062921 3.5865553 1021810 B0.47234 6579516 3453215 1002482 0.072096 -0.07851 0.0;
135 0609 Circular  1B2EB Contilever 00254 00254 0019 28 0.027200 0.006400 0.004155 0.008310 441.1885 606.6634 34.49223 0.090576 2.807964 0.073084 0.041666 3 454.7082 534 9508% 427.9607 6457091 49285065 0.871185 545.8062 6.718343 3.113057 0.957731 0.020252 -0.03888( 0.5¢
407 06096 Creular 24384 Cantilever 001905 00318 00159 11 0.007483 0.006400 0.003319 0.006638 461.8797 6066634 30.99302 0.072283 4.298277 0.064966 0.052165 4 153.8365 18098423 144.7873 6.031294 5.051125 0.562763 235.8277 5.904756 3.470629 0.746630 0.303029 0.021429 0.4

% NEES  Kunnath: Cumulath
M NEES  Kunnath? Cumulath
% NEES  Calderon Selsmic P
% NEES  Lehman:t Seismic P

EEE

13



v o —

Tamamlanan calismalar- 2.1: Deneysel verilerinin toplanip gruplandlrilma3|

1/ qill79sl / Gill et al. 1979, No. 1

Displacement

Displacement

=500

C0 -

=
]
E
@
=]

NNWA /\/\[\

NI ATATR}

ETMAAAAAA

MUARARY

32 /ohno8413 / Ohno and Nishioka 1984, L3

176 / matl005s / Matamoros et al. 1999,C10-055

el A AN

B

0 250 500 750 1000 1250 1500 1750

L

-20 5«(3'1i &
_a0 w
. V \{ \( \J \! \'U
—60 oo | u
_ag _20 0 0 40 0 250 500 750 1000 1250 1500 1750
Displacement Step

14



~

Gelecek 6 ayin planlamasi o g

oy Comdwurtyoli -
mﬂvt‘{mmma TUBITAK

AYLAR
iS PAKETLERI LEAD 1 2 z) 4 =) 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24
10.2021|11.2021|12.2021] 1.2022 | 2.2022 | 3.2022 | 4.2022 | 5.2022 | 6.2028] 7.2022 | 8.2022 | 9.2022 (10.2022(11.2022|12.2022| 1.2023 | 2.2023 | 3.2023 | 4.2023 | 5.2023 | 6.2023 | 7.2023 | 8.2023 | 9.2023
RAPOR AAD M M M M M M M M - M & M M M M > B - M - - =
1.1: Yapi setlerinin segimi AB T + v v - - - - - - = = = - - - - - - - - - - -
1.2: Yapi setlerinin tasarimi AB *~ T v T - - - - - - - - - - - - - = - - - - - - -
1.3: Yapi setlerinin performans degerlendirmesi AAD v v ~ p v p « - - - - - - - - - - - - -~ ~ ~ ~ - -
— | 1.4: Deprem kayitlarini segimi ve dlgeklemesi AAD - - - - -~ p - - - - - - - - - - - - - - - - -
&= 1.5: Zaman serisi analizleri AAD - - - - - ~ p v p - - - - - - - - - - -~ ~ ~ - - -
1.6: Enerji talebinin hesaplanmasi AG - - - - - - - - p p - - - - - - - - - - - - - - -
1.7: Tuketilen enerjinin yapida konumlandiriimasi AG v v v - - - - - -~ p v p - - - - - - - - - - - - -
1.8: Enerji dagilim modelinin ¢ikariimasi AG - - - - - - - - - - ~ P v P v P « - - - - - - - - -
2.1: Deneysel verilerinin toplanip gruplandiriimasi ZM T ~ T - T - p ~ p +~ - - - - - - - - - - - - - - - - - -
2.2: Sonlu eleman modellerinin kurulmasi ZM v - — p - - - - - - - - - - - - - - - - - -
2.3: Deney kalibrasyonu ZM v v v - - ~ p - - - - - - - - - - - - - - - - -
2.5: Yikleme protokollerini uygulanmasi | zm N
2.6: Tuketilen enerjinin hesaplanmasi AG
o~ | 2.7: Tuketilen enerji siniflandiriimasi AB
& 2.8: Enerji tuketme kapasite modelleri HO A E C D E F G H ""I I{ L
2.9: Gelisiglzel kesitlerin enerji esasli hasar belirlemesi HO
2.10: Hasar durumlarinin karsilastirmasi AG 121 M?-ll 3
2.11: Yakin ve aykiri durumlarin belirlenmesi AB
2.12: Aykiri durumlarin kék neden analizi AB
2.13: Kapasite modeli revizyonu AB -1 2 3 _4_ 5 E T B Q
2.14: Hesap algoritmasinin olusturuimasi HO -Is FAHE 'I'LER-I LEAD
N R s 10.2021(11.2021|12.2021| 1.2022 | 2.2022 | 3.2022 | 4 2022 | 5.2022 | 6.2022
3.2: Enerji isteminin belirlenmesi AAD - - - - - - = - -
o |3.3: Talep modelinin uyarlamasi AG
& 3.4: Enerji kapasite tahmin esasli performans belirlenmesi| AAD RA P l::l H AAD - - - - - - - - -
3.5: Zayif kirig-Gugli kolon prensibinin gecerlilik kontroli ALL

3.6: Yapi performansinin belirlenmesi ALL 1 ,.1 "T'EI

D1 setlerinin secimi AB T ~ - - - - - - E -
1.2: Yapli setlerinin tasarimi AB + T v T =+ E - - - - v

1.3: Yapi setlerinin performans degerlendirmesi AAD v - v p v p - - - - -
1.4: Deprem Kkayitlarini secimi ve olceklemesi AAD - - - v ~ p - - - v

P1

1.5: Zaman serisi analizleri AAD B - - - E ~ p v p v -
1.6: Enerji talebinin hesaplanmasi AG v - - - - - - ~ p -
1.7: Tuketilen enerjinin yapida konumlandiriimasi AG v v v - - v - - -
1.8: Enerji dagilim modelinin cikariimasi AG - - - - - E - - v

2.1: Deneysel verilerinin toplanip gruplandiriimasi ZM T ~ T ~ T -~ p v~ p ~ - v - -
2.2: Sonlu eleman modellerinin kurulmasi ZM v -

2.3: Deney kalibrasyonu ZM v v v v - - p - - -
2.4: Ylkleme protokaollerinin belirlenmesi AG v - - - - - - p -
2.5: Yukleme protokollerini uygulanmasi ZM v v - v v - v v p

15



Yayginlasma calismasi ‘ ‘ " g

Iu'n.“-‘ L5

S urtyeh
SANAYI VE TEXNORos saxanu TUBITAK

1.1: Yapi setlerinin secimi

1.2: Yapi setlerinin tasarimi

1.3: Yapl setlerinin performans degerlendirmesi

a®* %,
® 00y ® 3 EUROPEAN CONFERENCE ON
@ - .09 0@
0 eleee Vol EARTHQUAKE
@2 00 A ENGINEERING
0o’ ser o &SEISMOLOGY
0
l.'...' . ..,:.'l Ny
e ® A joint event of the
. . I 17th European Conference on Earthquake Engineering &
wwieb OF SCIEMNCE 38th General Assembly of the European Seismological Commission

International Conference Centre, Bucharest. Romania.

16



Biiylik resim nedir? ~ & _C

i n.‘,"( a
megm TUBITAK

121M713 AYLAR

iS PAKETLERI LEAD 1 2 3 4 5} 6] 7 4} 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
10.2021)111.2021|12.2021) 1.2022 | 22022 | 3.2022 | 4 2022 | 52022 | 6.2022 | 7.2022 | 8.2022 [ 92022 [10.2022(11.2022|12 2022| 1 2023 | 22023 | 3.2023 |4 2023 | 5.2023 | 62023 | 72023 | 8.2023 | 9.2023
~ |raPOR AAD > > v v v v v v . 5 - P - . . . . - p - . . . . - p -
1.1: Yapi setlerinin segimi AB T ~ - - - - - - - - - - - - - - - - - - - - - - -
1.2: Yapi setlerinin tasarimi AB - T ~ T ~ - - - - - - - - - - - - - - - - - - - - -
1.3: Yapi setlerinin performans degerlendirmesi AAD - - ~ P v P - - - - - - - - - - - - - - - - - - - v
— |1.4: Deprem kayitlarini se¢imi ve dlgeklemesi AAD - - - - - P - - - - - - - - - - - - - - - - - - -
= |1.5: Zaman serisi analizler AAD v - - v v v P v P ~ v v v - - - - - - - - - - - - -
1.6: Enerji talebinin hesaplanmasi AG - - v v v - - v P v P ~ v v v - - v - - - - v - - -
1.7: Tuketilen enerjinin yapida konumlandiriimasi AG - - - v v v v v - v P v P =~ v - - - - - - - - - - -
1.8: Enerji dagilim modelinin ¢ikariimasi AG - - v v v v - - - v v ~ P v P v P - - - - - - v - - -
2.1: Deneysel verilerinin toplanip gruplandiriimasi ZM T ~ T ~ T v~ P - P ~ v v v - v v v v - v - - - - - - - - -
2.2: Sonlu eleman modellerinin kurulmasi ZM - - — P - - - - v v - - - - - - - - - - - - -
2.3: Deney kalibrasyonu ZM - - - - v -~ P - - - - - - - - v v - - - - v - - -
2.4: Yikleme protokollerinin belirlenmesi AG - - - - - - v P - - - - - - - - - - - - - - - - -
2.5: Yukleme protokollerini uygulanmasi ZIM v - v - v v - - P - v - - - - - - - - - - - v - -
2.6: Tuketilen enerjinin hesaplanmasi AG v - v - v v - - ~ P - - - - - - - - - - - - - - -
o~ | 2.7: Tlketilen enerji siniflandiriimasi AB - - - - - - - - - -~ P - - - - - - - - - - - - - -
= 2.8: Enerji tiketme kapasite modelleri HO - - - - - - - - - - ~ P - - - - - - - - - - - - -
2.9: Gelisiglizel kesitlerin enerji esasli hasar belirlemesi HO - - - - - - - - - v - - P - - - - - - - - - - - -
2.10: Hasar durumlarinin karsilagtirmasi AG - - - - - - - - - - - - ~ P - - - - - - - - - - -
2.11: Yakin ve aykiri durumlarin belirlenmesi AB - - - - - - - - - - - - - ~ P - - - - - - - - - -
2.12: Aykiri durumlarin kék neden analizi AB - - - - - - - - - - - - - - ~ P - - - - - - - - v
2.13: Kapasite modeli revizyonu AB - v - v v - v - - - v v - - - - P - - - - - - - -
2.14: Hesap algoritmasinin olusturulmasi HO v - - v - v - v v v - - - - - - v P - - - - - v -
3.1:Tasarim hesap adimlarinin belirlenmesi *AB* - - v v v v - - - v - - - - - - - v P - - v - - -
3.2: Enerji isteminin belirlenmesi AAD - - v v v v - v v v - - - - - - - v P - - v - - -
w |3.3: Talep modelinin uyarlamasi AG - - v v v v - - v v - - - - - - - - ~ P - v - - -
= 3.4: Enerji kapasite tahmin esasl performans belirlenmesi| AAD - - v - v v - - - v v v - - - - - - - ~ P - - - -
3.5: Zayif kiris-Gli¢lid kolon prensibinin gecerlilik kontrolQ ALL - - v v - v - v v v - - - - - - - - - - v P - - -
3.6: Yapi performansinin belirlenmesi ALL - - - - v v v v - v - - - - - - - e - - - v P v P «

17



-
" -
R
.
M ;\ A
& S
AN u
i‘:.
h
A
~
~

e € ' -
AN O s TOBITAX

Arastirmacilar:

Ahmet Anil Dindar (GTU), Ahmet Gulli (Gedik U.), Ali Bozer (Nuh Naci Yazgan U.), Hasan Ozkaynak
(Beykent U.), Ziya Mlderrisoglu (Beykent U.),

Genc arastirmacilar:

Bilal Glingor (GTU), Emre Géniilcti (ITU), Firat Bezir (GTU), Furkan Calim (ITU), Gulnihan Doluyurt
(GTU), llhan Emre Inam (GTU), Serkan Hasanoglu (Bogazici U.)

18



