OZET

Ulastirma yatirimlar1 kamu biitgeleri icerisinde biiyiik yer tutar. Diger taraftan
her gegen giin tilke gelismesine paralel olarak kara tasitlar1 sayisi artmaktadir. Bu
artis kacinilmaz olarak trafikte yogunlugu artirarak sikigikliklara yol agmakta ve bu
sikisikliklar yeni yol yatirimlari ile bir sitireligine ¢6ztime kavusturulmaktadir. Ancak,
cok pahali olan bu yeni yatirimlar1 yapmak yerine mevcudu en yiiksek kapasitede
kullanmak, ¢oziime giden en hizli ve ekonomik yol olarak goziikmektedir.

Son yillarda biiyiik metropol kentlerde trafik akimlar1 ve trafik tikanmalari
ile bunun neden oldugu zaman kayiplari hizla artmistir. Trafik miithendisligi alaninda
diinyada cesitli ¢aligmalar yapilmakta ve giin gectikge karmasik hale gelen trafik
sorunlarina ¢6ziim arayiglart devam etmektedir. Bu tez calismasinda; bir trafik
aginda, alternatif hatlar tizerindeki akis dagilimlarini diizenleyerek araglarin bir
baslangi¢c noktasindan hedefe ulasim zamanlarinin toplamini en aza indirmek i¢in bir
model Onerilmektedir. Modelin gelistirilmesi siirecinde, hatlardaki trafik yogunlugu
ile seyahat zamani arasinda dogrusal bir baglanti oldugu varsayilmis ve araglarin
toplam seyahat zamaninin en aza indirilmesi ic¢in bir kuadratik eniyileme
probleminin ¢6ziimiine yer verilmistir.

Bu ¢alismada gelistirilen model ayrica kismi Istanbul trafigi ele almarak
sinanmustir. Ana arterleri icine alan Istanbul’'un Avrupa yakasi ile bitis noktasi
Anadolu yakasinda olan bir wulasim ag1 olusturulmustur. Matematiksel
formiilasyondan sonra, model i¢in parametreler hesaplanmistir. Bu parametreler,
trafik yogunlugu, farkli trafik yogunluklarinda ortalama hizlar ve her hat i¢in farkl
trafik yogunluklarinda araglarin ortalama seyahat zamanlari. Alt ve tist hiz limitleri
olarak, hatlardaki izin verilen azami hiz iist limit ve en diigiik kesintisiz yogunluk
limiti saglamak i¢in alt hiz limit 50 km /sa. olarak ele alinmistir. Trafik yogunluklar
ile seyahat zamanlar1 arasinda dogrusal bir baglant1 oldugu varsayimi kullanilarak
seyahat zamanlar1 hesaplanmistir.

Bu eniyileme modelinin ama¢ fonksiyonu, trafik agi tizerindeki araglarin
baslangic noktasindan baglayarak bitis noktasina gelene kadar gecirdikleri toplam
seyahat stiresini en aza indirmek i¢indir. Modelin kisitlari, diiglim noktalarindaki
stireklilik, her hat icin hat kapasiteleri, karar degiskenleri i¢in kisitlarin negatif
olmamalari. Ama¢ fonksiyonunun ikinci derece polinom ve kisitlarin dogrusal
olmalarindan 6tiirti, model kuadratik programlama olarak olusturulmustur.

Ayrica calismada, genel Istanbul yol agi igin genisletilmis bir model
Onerilmistir. Matematiksel formiilasyon yapilmis, parametreler hesaplanmistir.
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ABSTRACT

Transportation investments accounts for a major portion of public budgets.
On the other hand, number of vehicles increase in parallel with the development of
the country. Inevitably this results in increase in vehicular traffic and congestions on
the roads which are usually temporarily mitigated by new investments. However,
efficient use of existing system can be the fastest and more economical solution
instead of making expensive investments.

In recent years, in major metropolitan cities, loss of time has increased due
to the slow traffic flows and the traffic congestions. In the field of traffic
engineering, globally various studies were conducted and these studies are continued
to propose new solutions to continuously increasing traffic problems. In this thesis, a
model has been proposed to control the load on a traffic network by minimizing the
total travel time between a start and an end node. A linear relationship has been
assumed between traffic density and travel times on highway segments during the
development of the model and a quadratic optimization problem can be solved to
minimize the total travel time of the vehicles.

In this study, the model developed has also been tested with a partial regional
section of Istanbul traffic. A transportation network has been formed including major
highways in European side of Istanbul with an end node being in Anatolian side.
After the mathematical formulation, the parameters are estimated for the model.
These parameters are: traffic density, average velocities in different densities and
travel times of vehicles for each segment (roads) for different traffic densities. The
upper and lower velocity limits are taken as the maximum allowed velocity on the
segment and 50 km/hr being the lowest uninterrupted density limit. Travel times
have been estimated using an assumed linear relationship between the traffic density
and travel times.

The objective of this optimization model is to minimize the total travel times of
vehicles from start to an end node on traffic network. The limitations of the model
are continuity at all nodes, capacities of traffic flows on each segment and
nonnegative limitations for decision variables. The model is in the form of quadratic
programming problem since the objective function is a second degree polynomial
and constraints are linear.

Furthermore, expansion of the model is proposed for general Istanbul road
network. A mathematical formulation has been made, parameters have been
calculated.
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