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OZET
Deney Tasarimi Metodolojisi Kullanarak Cop Depolama Alam Astari

Malzemesi Gelistirme Yontemi.

MAHEEN SHAHZAD

Bu tez, Deney Tasarimi (DoE) metodolojisini kullanarak ¢Op depolama alani astar malzemelerinin
gelistirilmesi i¢in bir yontem sunmaktadir. Calisma, 6zellikle depolama alani astar malzemeleri
icin kullanilabilecek DoE yontemlerini belirlemeye odaklanmaktadir. DoE yontemlerinin astar
ozelliklerini optimize etmedeki etkinligi degerlendirilmekte ve bu baglamda DoE kullanmanin
potansiyel faydalari degerlendirilmektedir. DoE'nin ingsaat malzemesi gelistirmede kullanimini
tanitan sinirl aragtirma olmasina ragmen, bildigimiz kadariyla, DoE yontemlerinin ¢Op depolama
alani astarlarinin gelistirilmesi i¢in uygulanmasini tartisan bir ¢aligma heniiz yayilanmamistir. Bu
calisma Oncelikle, DoE yontemlerinin mukavemet ve hidrolik iletkenlik acisindan astar
performansini iyilestirme potansiyeline sahip olup olmadigini belirlemek i¢in 6nceki ¢aligmalari
analiz eder. Tez, astar Ozelliklerini etkileyen faktorlerin belirlenmesi, yanit degiskenlerinin
tanimlanmas1 ve deney tasarimini olusturarak, DoE metodolojisinin ilk {i¢ asamasini
gergeklestirmektedir. Sonu¢ olarak, deney tasariminda merkezi bilesik tasarirm (CCD)
onerilmektedir. Genel olarak, ¢alisma, gelecekteki arastirmalar i¢in sistematik bir yaklasim
sunarak, ¢Op depolama alani astar malzemelerinin gelistirilmesinde DoE metodolojisinin
kullanilmasini 6nermektedir. Bu arastirma, insaat malzemelerinin optimize edilmesinde DoE
yontemlerinin anlagilmasina katkida bulunmakta ve ¢Op depolama astar malzeme performansinin

tyilestirilmesi i¢in potansiyel sunmaktadir.

Anahtar Kelimeler: ..... Astar Malzemesi, Deney Metodolojisi Tasarimi, CCD tasarimi,
Optimizasyon.
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ABSTRACT

A Method to Develop Landfill Liner Material Using Design of Experiments
Methodology

MAHEEN SHAHZAD

This thesis presents a method for developing landfill liner materials using the Design of
Experiments (DoE) methodology. The study focuses on identifying key DoE methods used in
construction material development, specifically for landfill liners. The study evaluates the
effectiveness of DoE methods in optimizing liner properties and assesses the potential benefits of
using DoE in this context. Although limited research exists introducing the use of DoE in
construction material development, to the best of our knowledge, a study discussing the application
of DoE methods for developing landfill liners has not been published yet. This study analyzes
previous studies to determine if DoE methods have the potential to improve liner performance in
terms of strength and hydraulic conductivity. It synthesizes findings to evaluate broader
implications, such as cost savings, increased efficiency, and improved environmental outcomes.
The thesis applies the first four stages of the DoE methodology by identifying factors affecting
liner properties, defining response variables, and designing the experiments. Results include a
design matrix based on a central composite design (CCD) matrix. Overall, the study recommends
using DoE methodology for developing landfill liner materials, providing a systematic approach
for future research. This research contributes to understanding DoE methods in optimizing

construction materials and offers potential for improved landfill system performance.
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