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ABSTRACT  

Known as the best architect of all times, Mimar Sinan has attracted attention with his mastery, 

engineering intelligence and craftsmanship for hundreds of years. Mimar Sinan is the person 

who immortalized the most brilliant political period of the Ottoman Empire with his 

architectural works. In this study, one of the most spectacular works of Mimar Sinan, the 

Maglova Aqueduct will be discussed. After obtaining information about the Maglova 

Aqueduct from various sources, the aqueduct was examined in situ. Then the drawings were 

made and the deteriorations were determined in accordance with the findings in the on-site 

inspection. But; physical analyzes of the structure and materials could not be performed in the 

laboratory. In addition, since the foundations of the structure are currently under the Alibey 

Dam, no healthy measurements could be made and the survey drawings could be made from 

the old drawings. The reasons for the deterioration were determined and the issues that should 

be considered for the conservation of such type of works are stated in the conclusion section. 

In this study, it is aimed to draw attention to the Maglova Aqueduct, one of the most 

important works of Mimar Sinan, and the protection of this aqueduct. 
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1. Introduction   

During the Ottoman Empire, all kinds of official construction and repair works were 

performed by Hassa Architects Quarry (Turan, 1963). Young people, mostly from the 

Janissary Quarry, inside or outside the palace, were educated at the Hassa Architects Quarry 

and grew up in a master-apprentice relationship (Güneş, 2014). 

One of the greatest architects trained in the Hassa Architects Quarry is Mimar Sinan. 

Mimar Sinan started his career as a carpenter at the Hassa Architects' Quarry and continued as 

the chief architect of Hassa in 1538 (Günay, 2014). Mimar Sinan served as chief architect for 

49 years during the reign of Suleyman the Magnificent, Sultan Selim and Sultan Murat. 

Mimar Sinan combined his creative power with traditional architecture and produced works 

that will show the power of the empire. Mimar Sinan, especially in Istanbul, built structures to 

place Turkish-Ottoman identity in the city. He carefully examined the buildings built before 

him in the city, evaluated the styles he observed in these buildings and developed these styles 

and created his works.  

The dome form, which was used in the previous periods, reached the perfection with 

Mimar Sinan. The change seen in the works of Mimar Sinan is seen in Istanbul Şehzade 

Mosque, which he called as an apprenticeship, Istanbul Süleymaniye Mosque, which he called 

as a journeyman, and Edirne Selimiye Mosque, which he called as a masterpiece. 

In addition to these magnificent works, Mimar Sinan created works showing that he was a 

genius in engineering and he solved the water problem of Istanbul in the 16th century. 

Towards the end of the reign of Suleyman the Magnificent, the borders of the Ottoman 

Empire became very large and Istanbul became crowded and the existing water facilities 

became insufficient. Suleyman the Magnificent saw the water leaking from an old waterway 

while wandering around Kagithane and commissioned Mimar Sinan to investigate whether it 

was possible to bring these waters to the city (Çeçen, 1998). Architect Sinan made a survey in 

this region and measured the level differences with a spirit level and determined that the 

stream water could come to the city. The construction of the Kırkçeşme Water System, which 

was built by Mimar Sinan upon the order given by Sultan Suleyman the Magnificent, began in 

1554 and was completed before 1563. The floods in 1563 destroyed some of the aqueducts.  



 

  

 

After repairing these aqueducts, the system started to serve again in 1564 (Esmer, 1983) 

(Öziş & Arısoy, 1991). 

Kırkçeşme Water System, which is the largest monument by Mimar Sinan, is 55.274 

meters. This system collects the surface waters around the Belgrade Forests in the north of 

Istanbul and the system consists of two branches (Acar, 2010)). The water from these two 

lines joins in Bashavuz, southwest of Kemerburgaz, then passes through the Alibey Stream 

with the help of the Maglova Aqueduct, and then continues to the south by taking a branch 

from the Cebecikoy Stream. Transmission line passes through numerous aqueducts and 

perforations from the beginning to reach Egrikapı Maxim (Figure 1) (Çeçen,1984) (Öziş & 

Arısoy, 1991).  

In this system, there are 33 aqueducts, 4 weirs and 7 water intake and sedimentation pools. 

The universal value of the Kırkçeşme Water System lies in the unique combination of 

architectural masterpieces on the 55374 m long pipeline and in the unique imagery and 

engineering solutions created by the creative geniuses of the architects of the Ottoman period, 

especially Mimar Sinan. More importantly, this system is still running despite the intervening 

time and continues to provide water to the city of Istanbul despite all its problems. 

In this article, the Maglova Aqueduct in the Kırkçeşme Water System will be discussed. 

After the source research on the Maglova Aqueduct, the aqueduct was examined in situ. 

Changes and deteriorations in the structure due to unconsciousness, public works, wrong 

policies and planning mistakes were detected. This study is important because it deals with 

the Maglova Aqueduct, a unique architectural and engineering monument in the world. 

2. The properties of the Maglova Aqueduct 

The most important of the aqueducts in the Kırkçeşme Water System in terms of 

engineering and architecture are; The Maglova Aqueduct with a length of 258 metre (Figure 

2), Uzunkemer with a length of 710 metre, Gözlücekemer with a length of 165 metre and 

Kovukkemer with a length of 342 metre.  

 

 



 

  

 

Figure 1: Kırkçeşme Transmission Line Plan 

 

Source: Karakuĸ, F. Project and Photo Archieve 



 

  

 

The water coming from the eastern and western lines of the Kırkçesme Water System 

unites in Bashavuz and continues to the south and passes through the Alibey Creek with the 

help of Maglova Aqueduct. When Mimar Sinan counts the aqueducts in Tezkiretü’l Ebniye he 

made, he wrote name of this aqueduct in the form of Mağlova or Muğlava. In Tezkiretü’l 

Bünyan, the name of this aqueduct is called Muallakkemer (Çeçen, 1998). The Mağlova 

Aqueduct consists of a total of 16 arches, with four large openings at the top and bottom, and 

a smaller opening at the sides. In this aqueduct, a pedestrian crossing was made for 

pedestrians to pass. There are two entrances covered by a circular arch on both sides of the 

passage. Each of the 5 legs on which the large belt rests has three lightening belts. In this way, 

the total number of arches on the Maglova Aqueduct is 33 (Figure 3).  

Figure 2: Maglova Aqueduct  

 

Source: Karakuĸ, F. Project and Photo Archieve 

 

The height from the stirrup point of the big arch to the top of the gallery is 27.5 meters. In 

Tezkiretü’l Bünyan, Mimar Sinan reports that the depth of the foundation is 13.5 meters. The 

thickness of the upper arch is 3.05 m and the thickness of the lower arch is 4.05 meters. This 

aqueduct built by Mimar Sinan is a masterpiece of engineering and architecture for every 

period. In Uzunkemer, Kovukkemer and Güzelcekemer, Mimar Sinan made foot thicknesses 

diminished from the base to the top and thus formed a structure resistant to horizontal forces. 

On the other hand, Mimar Sinan took a more interesting route in the Arch of Maglova,  



 

  

 

reducing the weight of the belt by keeping it very small and increasing the stability by 

extending the feet in a pyramid shape and in the direction perpendicular to the arches in order 

to withstand horizontal forces. In order to reduce the weights of these legs, three lightening 

belts were made on each of them and in the event of a disaster, these openings made the 

triangular ends of the pyramid-shaped legs next to them so that they could pass the flow of 

flooding (Çeçen, 1999).  

Figure 3: Survey Drawings of Maglova Aqueduct 

Source: Karakuĸ, F. Project and Photo Archieve 



 

  

 

In the Maglova Aqueduct, the middle of the valley is crossed with four two-storey arches. 

The openings of the arches are 16,75 m and the upper arches are 13,45 meters. With this 

solution, stability is increased and aesthetic beauty is provided. Outside the 115.45 meters 

long central section of the Maglova Aqueduct, the wall thickness in the side areas increases 

towards the foundation. But; to eliminate the appearance of the full wall and to reduce the 

effect of wind, four arches with openings of 4.5 m were constructed on both walls. 

The distance between the two barrier walls perpendicular to the direction of flow is 259.61 

meters to prevent people and animals from passing over the arch. The gallery is 0.55x1.75 

meters in dimensions as in the whole system. The semicircular vault above the gallery is 

covered with raft stones in the form of a roof. All the arches in the Maglova Aqueduct are 

pointed arches. Although the large arches are close to the semicircle, the 8 arches on the wall 

have more sharpness. The stirrups in all arches are about 30 cm thick and protrude in the 

opening. The thickness of the belt stones is around 90 cm. 

3. Types and causes of deterioration occurring in Maglova Aqueduct 

Using the drawings of Kazım Çeçen, the building was surveyed in the Autocad program 

and the problems and deterioration of the building were determined by field study. The 

Kırkçeşme Water System has been operating up to the Mağlova Aqueduct since 2004, where 

the water is delivered to the Alibey Dam and then distributed to the city. Types of damage 

seen in the Maglova Aqueduct can be classified as carrier system problems, material and 

architectural element problems and incompatible repairs and additions (Figure 4).  

It is possible to group the causes of these damages as natural causes and human-caused 

factors. Humidity, frost, rain, vegetation, animals, microorganisms, insects, waves and 

groundwater are natural causes that occur over time. Expansion of the building materials in 

hot weather and shrinkage in cold weather causes wear and tear of the materials, causing 

cracks to grow and material breakage. Mortar loses its cohesion due to wetting and drying on 

the walls exposed to rain water. Rain water leads to vegetation in the structure. Plantings are 

biological contamination of structures and these cause physical and environmental damage to 

aqueducts. Flying pollens bloom between the joints in the aqueducts, and then damage the 

aqueducts with their growing body and roots (Karakuş et all., 2018). 



 

  

 

Organisms such as algae, lichen, and fungus are other causes of deterioration in aqueducts. 

These factors prevent the building from breathing by wrapping the façade and impacting its 

visual beauty. Air pollution is another cause of deterioration in aqueducts. Darkening 

contamination occurs on the surface of the material and a thick layer covers the patina layer.  

In addition to natural causes, we can see human-based deteriorations in this aqueduct. 

These are the deteriorations that people cause, intentionally or unknowingly, individually or 

socially. Factors of individual origin; incorrectly done repair and restoration works, as well as 

misuse of the building and vandalism. Incorrectly done repairs are the interventions made by 

people in good faith but without permission, without any legal and technical aspects. 

Fires, wars, public impacts, air pollution, traffic, road-tunnel works, infrastructure works, 

technological activities and industrialization can be evaluated as social factors. The Maglova 

Aqueduct was damaged by being submerged under the waters of Alibey Dam (Figure 5).  

Figure 4: Deterioration (damage) drawings of Maglova Aqueduct 



 

  

 

Source: Karakuĸ, F. Project and Photo Archieve 

Water running deep into the interior parts of the building stones caused moisture to build 

up inside the aqueducts. Especially during the winter months, it caused serious damage to 



 

  

buildings due to frost. The joints of the aqueducts were torn and the aqueducts were damaged 

due to surface and material losses.  

Figure 5: Maglova Aqueduct under the water of Alibey Dam 

 

Source: Karakuĸ, F. Project and Photo Archieve 

4. Conclusion  

It is very important to preserve the works such as the Maglova Aqueduct and to transfer 

them to future generations. In the restoration works of these buildings, it is necessary to 

intervene by the expert teams without damaging the original material. It is important to carry 

out laboratory analyzes for the determination of materials such as mortars and stones to be 

used in the restoration works and to prevent irreversible damages. During the construction 

activities, alternative suggestions should be prepared and the works should be carried out 

accordingly. Although the construction of dams or roads is a vital issue for the communities, 

solutions should be developed that will not harm a world masterpiece such as the Maglova 

Aqueduct while planning this kind of public works. 

Acknowledgment  

This paper is an output of the PHD project. 

 

 

 



 

  

 

References  

[1] Turan, Ş. (1963). “Osmanlı Teşkilatında Hassa Mimarları,” Ankara University 

Department of History Research Journal, vol. 1(1), pp. 155-202. 

[2] Güneş, G. A. (2014). “Hassa Mimarlar Ocağı ve Mimar Sinan,” Journal of History Scholl 

(JOHS), vol 7(7), pp. 375-391. 

[3] Günay, R. (1987). Mimar Sinan, 3rd ed. Yapı Yayın Publications, Istanbul, Turkey. 

[4] Çeçen, K. (1998). Mimar Sinan ve Kērkeĸme Tesisleri, 1st ed. İSKİ Publications, Istanbul, 

Turkey. 

[5] Çeçen, K. (1999). Ķstanbulôun Osmanlē Dºnemi Suyollarē, 1st ed. İSKİ Publications, 

Istanbul, Turkey. 

[6] Esmer, K. (1983). Tarih Boyunca Ķstanbul Sularē ve Ķstanbul ve Kanalizasyon Sorunu, 1st 

ed. ISKI Publications, Istanbul, Turkey. 

[7] Çeçen, K. (1984). Ķstanbulôda Osmanlē Devrindeki Su Tesisleri, 1st ed. ITÜ Civil 

Engineering Faculty Publications, Istanbul, Turkey. 

[8] Karakuş, F. (2015). Project and Photo Archieve.  

[9] Karakuş, F., Urak, Z. G. and Özcan, Z. (2018). “The historical water systems of Istanbul 

and their preservation problems: The case of the Kırkçeşme Water System”, Gazi 

University Journal of Science, vol. 31(2), pp. 368-379. 

[10] Acar, M. Ş., (2010). Bentler ve Sinanôēn Suyolu, 1st ed. Biryıl Culture and Art Limited 

Publications, Istanbul, Turkey. 

[11] Öziş, Ü. and Arısoy, Y.  (1991). “Mimar Sinan’ın Su Yapıları”, Aegean Architecture 

Journal, vol. 2, pp.34-37 

 

 

 

 


