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OZET

INSAAT PROJELERININ CiZELGELENMESINDE ZAMAN-MALIYET
ODUNLESME PROBLEMLERININ KARISIK-TAMSAYI
PROGRAMLAMA iLE OPTIMIZE EDILMESI: BIR VAKA CALISMASI

Abdulrhman Nawawrah

Projenin kesin teslim tarihi, biitce, vb. kisitlar altinda insaat projelerinin
cizelgelenmesinde zaman ve maliyet arasindaki 6diinlesim sorunu projeyi planlamanin
karmasiklig1 ve zorlugu nedeniyle bir¢ok arastirmaci tarafindan {izerinde calisilan en
onemli problemlerden birisidir. Bu nedenle, TCTP'deki ¢ogu c¢alisma, projeyi
biitgelenen maliyeti agmayacak sekilde zamaninda tamamlamay1 hedefler. Bu amaca
ancak toplam proje siiresini kisaltmak i¢in bazi faaliyetler hizlandirilarak ulasilabilir.
Bu da faaliyetlerin maliyetine yansir ve projenin toplam maliyetini artirir. En son
ingaat teknolojilerindeki gelismelerin bir sonucu olarak proje yonetimi daha karmagik
hale geldiginden, arastirmacilar proje kisitlamalariyla basa ¢ikmak ve iistesinden
gelmek igin eksiksiz ve uygun bir matematiksel model gelistirmeye ¢alismaktadirlar.

Bu tez, miihendislerin ve proje yoneticilerinin projeden miimkiin olan en kisa
siirede ve miimkiin olan en diisiik maliyetle en 1y1 getiriyi elde etmelerini saglayacak
cizelgenin olusturulmasi i¢in uygun ve pratik bir ¢6ziim yaklagimi sunmaktadir.
Faaliyetlerin kritik yolunu belirlemek i¢in CPM ve PERT yontemleri kullanilmis ve
ardindan sonuglarin  gegerliligini  saglamak i¢in Monte Carlo simiilasyonu
kullanilmistir. Daha sonra, TCTPS problemi i¢in tiiretilmis karisik tamsayili dogrusal
programlama modeli, kaynaklarin mevcut oldugu ve sinirlt olmadig: varsayilarak MS
Excel Coziicii kullanilarak ¢oziilmistiir. Gelistirilen yaklasim, gercek diinyadaki bir
uygulamaya, yani liiks villa insaat projesine uygulandi ve zaman-maliyet dengesi
sorununu ¢ozmeye yardimci olacak dnerilerde bulunduk.

Anahtar Kelimeler: Zaman-maliyet ddiinlesmesi, insaat projesi ¢izelgeleme, kritik
yol yontemi, Microsoft Excel yazilimi, PERT, Karisik tamsayili dogrusal
programlama
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ABSTRACT

TIME-COST TRADE-OFF ANALYSIS IN A CONSTRUCTION
PROJECT USING MIXED INTEGER LINEAR
PROGRAMMING: A CASE STUDY

Abdulrhman Nawawrah

The issue of the trade-off between time and cost when scheduling building
projects under some constraints such as the final project delivery date, the budget
allocated to the project, etc. is one of the most important problems that have been
analyzed by a lot of research. Therefore, most studies in TCTP target to finish the
project on time without exceeding the budget. This goal can only be reached by
speeding up some activities to shorten the overall project duration. This, in turn, is
reflected in the cost of the activities, increasing the total cost of the project. As project
management has become more complex because of advances and capabilities in the
latest building technologies, researchers have sought to develop a complete and
flexible mathematical scheduling model to deal with project constraints.

This thesis presents a convenient and practical solution approach for the creation
of the schedule, that will enable engineers and project managers to get the best return
on the project in the shortest possible time and at the lowest possible cost. The critical
path of the activities was determined using CPM and PERT methodologies, and the
findings were validated using Monte Carlo simulation. The TCTPS problem is solved
using MS Excel Solver, utilizing the resulting mixed-integer linear programming
approach, assuming resources are available and unlimited. The developed approach
was applied to a real-world application, namely the luxury villa construction project.

Keywords: Time—cost trade-off, project scheduling, critical path method, PERT,
mixed integer linear programming.



