
xiii 

 

Enstitüsü    : Lisansüstü  Enstitüsü 
     :   

    :    
Tez    : Dr.  Üyesi Erdal  
Tez Türü ve Tarihi   : Yüksek lisans - Ocak 2026 

KISA ÖZET 

-

PERFORMANSI 

MOHAMMED ALBAYATI 

-

-Delta) etkilerinin ve yatay 

ile 

yönt



xiv 

 

Bulgular, 

düzensiz çelik moment çerçevelerinde yatay 

 

Anahtar Kelimeler: 

hareketi, P-  

.  



xv 

 

 
University    :  

Institute    : Institute of Applied Sciences 

Department    : Civil Engineering  

Program    : Structural Engineering 

Supervisor    :  

Degree Awarded and Date  : Jan 2026 

ABSTRACT 

SEISMIC PERFORMANCE OF A VERTICALLY IRREGULAR STEEL 

MOMENT FRAME CONSIDERING VERTICAL GROUND MOTION AND 

P-DELTA EFFECT 

MOHAMMED ALBAYATI 

This thesis examines the seismic response of a four story, vertically irregular steel 

special moment frame with a long span, designed according to the Turkish Building 

Earthquake Code (TBDY-2018). The study focuses on how second order (P-Delta) 

effects and the simultaneous action of horizontal and vertical ground motions influence 

drift, member demands, and post-yield stability in this structural form. A two-

dimensional SAP2000 model was prepared and evaluated through a staged analysis 

program including modal analysis, equivalent static procedures, response spectrum 

analysis, nonlinear static pushover analysis, eigenvalue buckling checks at selected 

inelastic stages, and nonlinear time history analysis using a set of spectrum matched 

ground motions. The results show that the final member configuration was governed 

mainly by drift and stiffness requirements, which led to reserve strength in many 

members. In the nonlinear static analyses, plastic hinges formed primarily in first story 

columns, indicating a column controlled inelastic mechanism for the selected frame 

layout. As yielding progressed, the eigenvalue buckling indicator dropped sharply, 

showing that post-yield stability became sensitive to stiffness loss after hinge 

formation, with the clearest effects observed along the cantilever side. When the 

vertical ground motion component was included, axial force demand increased in 
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critical members, and this contributed to a stronger reduction in post-yield stability. 

For the selected spectrum-matched record set, the record-driven lateral roof 

displacement demand remained practically unchanged when the vertical component 

was included, while the global lateral demand level remained below the governing 

static design demand. The findings support combined horizontal and vertical 

assessment for irregular steel frames and highlight the value of drift efficient layouts 

and stability aware detailing in future applications. 
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P-Delta effects, pushover analysis, stability degradation 

  


