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Uzay kafes sistemlerin yapisal ¢6ziimlemesinde lineer analiz (dogrusal ¢6ziimleme) yontemleri lkemizde halen
kullanlmaktadir. Bunun en biiylk nedeni lineer olmayan (dogrusal olmayan) ¢dziimleme metotlarini kullanan
bilgisayar programlarin sayisinin az olmasidir. Glinimiizde yapisal g6ziimlemelerde yapilan hatalardan dolayi
yasanan acllar géz éniine alindiginda gercege daha yakin sonuclar veren lineer olmayan ¢éziimleme metotlarinin
kullaniimasinin gerekliligi ortadadir. Bu tezde uzay kafes sistemlerin lineer olmayan analizinde kullanilabilecek bir
uzay kafes elemaninin sonlu elemanlar metodu kullanilarak formiilasyonu sunulmustur. Dogrusal olmayan
analizlerde burkulma, malzemenin cekmede akma, basmada akma, tekrar ylkleme gibi fiziksel hallerinin hepsi
analize dahil edilmistir. Lineer olmayan denklem takimlarinin ¢6ziimiinde artimsal-yinelemeli metotlarindan biri
olan "Genellestiriimis Yer Degistirme Kontrol Metodu" kullanilimistir. Farkl kabuller yapilarak, Elastik (EA), Elastik
Burkulma Sonrasi (EBS) ve Inelastik Burkulma Sonrasi Analizi (IBS) ydntemleri olusturulmustur. Ticari paket
programlarindan MATLAB 5.3 kullanilarak bu analizleri yapan NSTruss programi gelistirilmistir. Bu program
kullanilarak daha o6nce birgok arastirmaci tarafindan analizleri yapilmis olan Ornek yapilar ¢éziimlenmistir. Bu
goziimlemelerden elde edilen sayisal sonuglar, diger arastirmacilarin sonuglari ile karsilastirilarak dogrulugu
g6sterilmistir. Analizler neticesinde, gercek yapi davranisina en yalan olan inelastik Burkulma Sonrasi Analizi (IBS)
sonuglarinin, diger analiz sonuglarindan énemli farkliliklari oldugu gézlenmistir.
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Linear Analysis methods of space truss are still used widely in our country. The main reason is that there is few
available nonlinear space truss computer programs. Considering the pain that is caused by the mistakes made in
structural analysis, the necessity of using the nonlinear analysis methods that give closer results to the reality is
obvious. In this thesis, a space truss element formulation is presented using with the finite element method. The
element of behaviors such as buckling, yield in tension, yield in compression and reloading are included to the
nonlinear analysis. A solution strategy for nonlinear space truss analysis, one of the incremental-iterative methods
based on the "Generalized Displacement Control Method" is employed. Based on the different assumptions,
elastic (EA), elastic post-buckling (EPB) and inelastic post-buckling (IEPB) analyses methods are developed.
Nonlinear space truss analysis program (NSTruss) is developed using the MATLAB 5.3 commercial software
pages. The accuracy of the program results that are obtained from these solutions are demonstrated by
compared with the solutions of the other researchers. As a result of the analyses, there is a significant difference
between results of the inelastic post-buckling analysis and other two analyses.
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