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ABSTRACT

Known as the best architect of all tim&imar Sinan hasttracted attention with his mastery,
engineering intelligence and craftsmanship for hundreds of ydarsgar Sinan is the person

who immortalized the most brilliant political period of the Ottoman Empire with his
architecturalworks In this study, one ofhe most spectacular works bfimar Sinan, the
Maglova Aqueduct will be discussed.After obtaining information about the Maglova
Aqueductfrom various sources, the aqueduct was examined inT$in the drawings were
made and the deteriorations were deiaed in accordance with the findings in thesite
inspectionBut; physical analyes of the structurand materialgould not be performed in the
laboratory.In addition, since the foundations of the structure are currently under the Alibey
Dam, no heldhy measurements could be made and the survey drawings could be made from
the old drawingsThereasons for the deterioration were determined and the issues that should
be considered for theonservatiorof such type ofworks are stated in the conclusisettion.

In this study, it is aimed to draw attention to the Magl&gueduct one of the most
important works oMimar Sinan, and the protection of this aqueduct.
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1. Introduction

During the OttomarEmgpre, all kinds of official construction and repair works were
performed by Hassa Architec®uarry (Turan, 1963) Young people, mostly from the
Janissary Quarry, inside or outside the palace, were educated at the Hassa Architects Quarry

and grew up ira materapprentice relationshifsines, 2014).

One of the greatest architects trained in the Hassa Architects Qudaviynar Sinan.
Mimar Sinan started his career as a carpenter at the Hassa Architects' Quarry and continued as
the chief architect of Haadn 1538 (Gunay, 2014) Mimar Sinan served as chief architect for
49 years during the reign of Syilean the Magnificent, Sultan Selim and Sultan Murat.
Mimar Sinan combined his creative power with traditional architecture and produced works
that will showthe power of the empiréMimar Sinan, especially in Istanbul, built structures to
place TurkishOttoman identity in the cityHe carefully examined the buildings built before
him in the city, evaluated the styles he observed in these buildings and eeivblge 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 Mi mar
Mosque, which he called as an apprenticeshipnkal Stileymaniye 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 wateddem of Istanbul in the 16th century
Towards the end of the reign of Syean the Magnificent, the borders of the Ottoman
Empire became very large and Istanbul became crowded and the existing water facilities
became insufficientSuleyman the Magnificet saw the water leaking from an old waterway
while wandering around Kagithane and commissioned Mimar Sinan to investigate whether it
was possible tbring these waters to the city (Cec@898).Architect Sinan made a survey in
this region and measuredethevel differences with a spirit level and determined that the
stream water could cometotheciiyhe construction of the Kirkeg
was built by Mimar Sinan upon the order given by Sultaley®nan the Magnificent, began in

1554 and was ompleted before 1563 he floods in 1563 destroyesdme of thequeducts.
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After repairing these aqueducts, the system started to serve again i(ES5&r, 198B
Ozis & Anisoy, 1991

Kirrk¢gcesme Water System, whi ch inargis 352% | ar g¢
meters.This system collects the surface waters around the Belgrade Forests in the north of
Istanbul and the system consists of two brandAesr, 2010). The water from these two
lines joins in Bashavuz, southwest of Kemerburgaz, thenspastimough the Alibey Stream
with the help of the MaglovAqueduct and then continues to the south by taking a branch
from the Cebecity Stream.Transmission line passes through numerogseductsand
perforations from the beginning to reachrEi k a pim (Fiyuaexl)(Cecen,184) (Oz i s &

Ar i1 soy., 1991

In this system, there are 33 aqueducts, 4 weirs and 7 water intake and sedimentation pools.
The wuniversal val ue of the Kirkcesme Water
architectural masterpieces a@he %374 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 SinarMore importantly, this system is still running despite the intervening

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

In this article the MaglovaAqueducti n t he Kir k¢cesme Water Syst
After the source research on the Magldvgueduct the agueduct was examined in situ.
Changs and deteriorations in the structure due to unconsciousness, public works, wrong
policies and planning mistakesere detectedThis study is important because it deals with
the MaglovaAqueduct a unique architectural and engineering monument in thelworl

2. The properties of the Maglova Aqueduct

The most I mportant of the aqueductof in t|
engineering and architecture are; The Maglovmeéductwith a length of 258 mtre (Figure
2), Uzunkemer with a length of 710atre Go6zlicekemer with a length of 165etre and
Kovukkemer with a length of 342etre
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The water coming from the eastern and westera s o f t smes Waker 3ystegne
unites in Bahavuz and continues to tilseuth and passes through the Alibey Creek with the
help of Majlova Aqueduct When Mimar Sinan counts the aquedunt$ e z ki r et lie’ | Ebn
made, he wrotame of this aquedué¢tn t he form ofvaMaglTew&i oret b
Blnyan, the name of thiaqueluct is called Muallakkemer (Cecen, 1998)he Ma gl ov a
Aqueductconsists ofa total of 16 arches, with four large openings at the top and bottom, and
a smaller opening at the side this aqueduct, a pedestrian crossing was made for
pedestrians to pasthere are two entrancesvered by a circular arabn both sides of the
passge Each of the 5 legs on which the large belt rests has three lighteningrb#iis.way,
the total number of arches on the Maglégueductis 33(Figure 3).

Figure 2: Maglova Aqueduct

SourceK a r a k Breject aRd.Photo Archieve

The height from the stirrup point of the big arch to the top of the gallery is 27.5 meters. In
Tezkireto’ |l Binyan, Mi mar Sinan repofThes t hat
thickness of the upper art$3.05 m and the thickness of the lower arch is 4.05 méthis.
aqueductbuilt by Mimar Sinan is a masterpiece of engineering and architecture for every
period.In Uzunkemer, Kovukkemer and Glizelcekemer, Mimar Sinan made foot thicknesses
diminishedfrom 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,
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reducing the weight of the belt by keeping it very small and increasing the stability by
extending the feet in a pyramghape and in thdirection perpendicular to the arches in order
to withstand horizontal forcedn order to reduce the weights of these legs, three lightening
belts were made on each of them and in the event of a dishst®®, openings made the
triangular ends of the pyramghaped legs next to them so that they could pass the flow of
flooding (Cecen, 1999)

Figure 3: Survey Drawings of Maglova Aqueduct

MAGLOVA AQUEDUCT

DRAWN BY: Filiz KARAKUS SOURCE: Kazim CECEN

— ourceK a r a k ®rrject aRd. Photo Archieve

www.worldcet.org info@worldcet.org



f‘@?owo rldcet

- Engineering & Technology
World Conference on 24 - 26 October, 2019
ENGINEERING & TECHNOLOGY Frankfurt, GERMANY

In the MaglovaAqueduct the middle of the valley is crossed with four tatorey arches.

The openings of the arches are 16,75 m and the upper arches are 13,45Whttettss
solution, stability is increased andsthetic beauty is providedutside the 115.45 meters
long central section of the Maglovegueduct the wall thickness in the side areas increases
towards the foundatiorBut; 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 theTdrelgallery is 0.55x1.75
metersin dimensions as in the whole system. The semicircular vault above the gallery is
covered with raft stones in the form of a roAfl the archesin the MaglovaAqueductare
pointed archesAlthough the large arches are close to the semicircle, the 8 anchibe wall
have more sharpnesghe 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 dr a&egemtlgeduildng was auzveyad in the Autocad program
and the problems and deterioration of the building were determined by field Stoely.
Kirk¢cesme Water System has duedactsince p084r weheri ng UL
the water is delivered to the Alibey Dam and then distributed to theTgipes of damage
seen in the Maglov@queduct can be classified aarrier system problems, material and

architectural element problems and incompatible repairs and addFigoee 4).

It is possible to group the causes of these damages as natural causes andabsathn
factors. Humidity, frost, rain, vegetation, animals, microorganisms, insects, waves and
groundwater are natural causes that occur over fixeansion of the blding materials in
hot weather and shrinkage in cold weather causes wear and tear of the materials, causing
cracks to grow and material breakalytartar loses its cohesion due to wetting and drying on
the walls exposed to rain wat&ain water leads to getation in the structur@&lantings are
biological contamination of structures and these cause physical and environmental damage to
aqueductsFlying pollens bloom between the joints in the agueducts, and then damage the
aqueducts with their growing bo@yd rootf Kar a k u218gt al |

www.worldcet.org info@worldcet.org



of.@ﬁg;o rldcet

- Engineering & Technology

World Conference on 24 - 26 October, 2019
ENGINEERING & TECHNOLOGY Frankfurt, GERMANY

Organisms such as algae, lichen, and fungus are other causes of deterioration in aqueducts.
These factors pwent the building from breathing by wrapping the facade and impacting its
visual beauty.Air pollution is anotler cause of deterioration in aquedudBarkening
contamination occurs on the surface of the material and a thick layer covers the patina layer.

In addition to natural causes, we can beenanbased deteriorations this aqueduct.
These are thdeteriordions that people cause, intentionally or unknowingly, individually or
socially. Factors of individual origin; incorrdgtdonerepair and restation works, as well as
misuse of the building and vandalismcorrectly doneepairsare theinterventions mde by
people in good faith but without permission, without any legal and technical aspects.

Fires, wars, public impacts, air pollution, trafffoadtunnel works, infrastructure works,
technological activities and industrialization can be evaluated & $attors.The Maglova

Aqueductwas damaged by being submerged under the waters of AlibeyEiguamne 5).

Figure 4: Deterioration (damage) diags of Maglova Aqueduct
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Water running deep into the interiparts of the building stones caused moistarbuild

up inside the aqueductEspecially during the winter months, it caused serious damage to
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buildings due to frostThe joints of the aqueducts were torn and the aqueducts were damaged

due to surface @ahmaterial losses.

Figure5: Maglova Aqueductinder the water of Alibey Dam

SourceKarakuk, 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 generationgn the restorationworks of these buildings, it is necessary to
intervene by the expert teams without damaging the original mateigimportat to carry
out laboratory analyzes for the determination of materials such as mortars and stones to be
used inthe estorationworks and to prevent irreversible damagesring the construction
activities, alternative suggestions should be prepared anavdinks should be carried out
accordingly.Although the construction of dams or roads is a vital issue focahemunities,
solutions should be developed that will not harm a world masterpiece such as the Maglova

Aqueductwhile planning this kind of publia/orks.
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