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Binalarda Bicimlenmenin Riizgar AkKisi
Performansina Etkisi

Merve Coban Cinar' & Esra Bostancioglu’
1. Giris

Fosil yakit kullanimi ¢evre kirliligine dnemli 6l¢iide neden olarak karbon
emisyonlarinin  artisina  katkida  bulunmakta ve  kiiresel 1smmay1
hizlandirmaktadir. Buna karsilik yenilenebilir enerji kaynaklari, kiiresel
isinmanin engellenmesine ¢6ziim sunan umut verici alternatifler olarak one
cikmaktadir. Bina ve ingaat sektorii kiiresel iklim degisikligine onemli Olgiide
katkida bulunmakta olup, kiiresel sera gaz1 emisyonlarinin yaklasik yiizde 21’ini
olusturmaktadir. 2022 yilinda binalar, kiiresel enerji talebinin yiizde 34’linden ve
enerji ile siire¢ kaynakli karbondioksit (CO2) emisyonlarinin yiizde 37’sinden
sorumlu olmustur. (UNEP Global Status Report for Buildings and Construction,
2024). Binalarda pasif sistemler ile saglanan enerji tasarrufunun yaninda,
yenilenebilir enerji kaynaklarinin kullanimi ile iiretilen enerjinin kullanimi da
karbon emisyonlariin azaltilmasina 6nemli Olciide katki saglayacaktir. 2019-
2023 tarihli 11. Kalkinma Plani’nda; kendi enerjisini {ireten binalarin
yayginlastirilmasi, mevcut binalarda enerji verimliligini tesvik edici desteklerin
arttirllmasi, kendi elektrik ihtiyacini karsilama amagh lisanssiz giines enerjisi
santrali ile riizgar enerjisi santrali uygulamalarinin yayginlastirilmasi gibi birgok
hedef bulunmaktadir.

2019-2023 tarihli 11. Kalkinma planin1 destekleyen ve uygulamaya gecisin
saglanmasi icin Cevre Sehircilik ve iklim Degisikligi Bakanhig: tarafindan 19
Subat 2022 tarihli 31044 sayili Resmi gazetede “Binalarda Enerji Performansi
Yonetmeliginde Degisiklik Yapilmasina Dair Yonetmelik’e yeni maddeler
eklenmistir. Bu yonetmelikte yer alan maddelerde, nseb (net sifir enerjili bina)
binalarda kullanilan birincil enerji ihtiyaglar1 arasinda, bu ihtiyaglarin
kargilanmas1 i¢in yenilenebilir enerji kaynaklarinin kullanimi % 10 olarak
zorunlu tutulmaktadir. (2023- 2025 arast % 5 oraninda baslayarak) 2000
metrekare (2023-2025 aras1 5000 metrekare) ve iizerindeki nseb binalar i¢in ise
bep-tr Programu ile enerji kimlik belgesi hazirlanarak ruhsat bagvurusu yapilmasi
zorunlu tutulmustur.

! Istanbul Kiiltiir Universitesi, Mimarlik Ana Bilim Dali, Mimarlik Doktora Programi,
0000-0003-2414-8942
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2024-2028 Tarihli 12. Kalkinma Planinda, 11. Kalkinma planini destekleyen
ve yenilenebilir enerji kullanimina yonelik hedefler yer almaktadir. 12. Kalkinma
Planinda; binalarin enerji doniisiimiiniin hizlandirilmasi amaciyla yenilenebilir
enerjiyle desteklenen enerji verimli binalarin yayginlastirilmasi ve buna yonelik
diizenlemeler gelistirilmesi, meskenlerde yenilenebilir enerji kaynaklarinin
kullaniminin artirilmasina yonelik potansiyel belirlenmesi, 2053 yil1 net sifir
emisyon hedefi kapsaminda artan elektrifikasyonun daha temiz kaynaklarla
karsilanmas1 amaciyla yenilenebilir enerji kaynakli elektrik {iretimi artirilmas,
binalarda yenilenebilir enerji kullanim oranlar1 artirilarak enerji verimliligi
yiiksek binalarin yayginlagmasi gibi hedeflere yer verilmektedir.

Tiirkiye’de potansiyel yenilenebilir enerji kaynaklarindan yararlanilmasi, bu
kaynaklar ile enerji tiretilmesi ve siirdiiriilebilirliginin saglanmasi gerekmektedir.
Riizgar enerjisi yoluyla elektrik {iretiminin artirtlmasi potansiyeli, 6zellikle
riizgar enerjisi agisindan elverigli bolgelerde oldukga yiiksektir. Yenilenebilir
enerji kullanimu ile enerji liretimi konusu riizgér tiirbinlerini giindeme getirmistir.
Ege ve Marmara bolgelerinde riizgér tiirbinleri halihazirda kirsal alanlarda kurulu
riizgar ¢iftliklerinde, binalardan bagimsiz olarak kullanilmaktadir. Ancak riizgar
potansiyelinin yiikseklikle birlikte arttig1 dikkate alindiginda, yogun yapilasmis
kentsel alanlarda riizgér tiirbinlerinin binalara entegre edilmesi enerji tiretimini
onemli Olciide artirabilecek; bu durum hem {ilke ekonomisine hem de ¢evresel
stirdiiriilebilirlige katk: saglayacaktir.

Riizgérin bina 6lgegindeki davranisina iliskin ¢aligmalar, uzun yillar boyunca
agirlikl olarak yapisal giivenlik ve riizgar yiiklerinin azaltilmasi perspektifinden
ele alimmustir. 1980°1i ve 1990’ yillarda gergeklestirilen arastirmalarin 6nemli
bir kismi, yiiksek binalarda kdse modifikasyonlarmin basing dagilimi, girdap
olusumu ve siiriikleme kuvveti tlizerindeki etkilerini incelemistir. Bu donemde
gelistirilen aerodinamik iyilestirme stratejileri; kdse pahlari, geri ¢ekilmis
koseler, diisey kanatgiklar ve yuvarlatilmis kenarlar gibi miidahaleler araciligiyla
rlizgar yiiklerini azaltmay1 ve yapisal performansi artirmay1 amaglamistir. Ancak
bu ¢aligmalarin temel motivasyonu enerji iiretimi degil, yapisal giivenlik ve
konfor kogullarinin iyilestirilmesidir.

2000’11 yillarin sonlarindan itibaren, siirdiiriilebilirlik kavramiin mimarlik ve
kent planlama disiplinlerinde merkezi bir konuma yerlesmesiyle birlikte, bina
formunun yalnizca riizgar yiikleri agisindan degil, ayn1 zamanda yenilenebilir
enerji Uretimi agisindan da degerlendirilmesi gerekliligi ortaya ¢ikmistir. Bu
doniigiim, bina aerodinamigi caligmalarmin enerji perspektifiyle yeniden ele
almmasma zemin hazirlamistir. Ozellikle 2010 sonrasi literatiirde, cati
geometrisi, bina yiiksekligi, en-boy orani ve c¢ati kenar1 etkilerinin ¢ati
seviyesindeki hiz artis1 ve tlirbiilans yogunlugu iizerindeki etkileri sayisal
yontemlerle analiz edilmeye baslanmaistir.
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Mevcut literatiiriin 6nemli bir kism1 mithendislik perspektifiyle yiiriitiilmiis
olup, elde edilen sonuglarin mimari tasarim siirecine nasil entegre edilecegine
dair sistematik bir rehber sunmamaktadir. Oysa bina formu, tasarimin erken
evrelerinde belirlenen temel bir parametredir ve enerji iiretimi potansiyelinin bu
asamada  degerlendirilmesi  gerekmektedir.  Literatiirde,  aerodinamik
optimizasyon ile mimari form {iretimi arasinda kuramsal bir koprii eksikligi
bulunmaktadir. Bu ¢alismada, bina bigimlenmesinin riizgar akis performansi
iizerindeki etkileri literatiirden analiz edilerek; riizgar potansiyelini artiran bina
bicimlenmelerinin ortaya konmasi ve tasarim evresinde tasarimcilara yol
gostermesi amagclanmistir. Bdylece tiirbin entegrasyonu optimize edilerek
tiretilen enerji miktar1 maksimize edilebilecektir.

2. Yontem

Riizgar tiirbinlerinin binalara entegrasyonda en yiiksek verimi elde etmek ve
en fazla enerjiyi liretebilmek i¢in tlirbin konumu ile bina yiizeylerinde en yiiksek
rliizgar akis performansina ulagmak Onemlidir. Bina bi¢imlenmelerinin riizgar
akis1 lizerinde etkili oldugu mevcut literatiirde ortaya konmustur. Enerji
tiretiminde riizgar enerjisinden en fazla verimle yararlanabilmek icin, bina
bicimlenmelerinin riizgar akis potansiyelini artirmadaki etkisine iligkin mevcut
caligmalar ile ilgili kapsamli bir literatiir taramasi gergeklestirilecektir.

Erisilen literatiir icerik analizi ile degerlendirildikten sonra, riizgar akis
performansim1  etkileyen bina bi¢imlenmeleri belirlenerek en uygun
bigimlenmeler ortaya konacaktir. Yonteme ait akis semas: Sekil 1°de
goriilmektedir.

Caligma, sistematik bir literatiir taramasi ve analizine dayanmaktadir. Tiirbin
entegrasyonu baglaminda bina bi¢imlenmelerinin riizgar performansi tizerindeki
etkilerini incelemek amaciyla Web of Science veri tabaninda tarama yapilmistir.
Dizinli dergilerde yayimlanmis toplam 60 ¢alisma incelenmis ve bina
bicimlenmesi ile riizgar akisi iliskisi dogrultusunda analiz edilmistir.



Literatiir Taramasi

Literatiir Analizi

Binalardaki Bigimlenmenin Riizgar Akis
Performasina Etkisinin Belirlenmesi

Sekil 1. Yonteme ait akis semasi

Bina bigimlenmesinin riizgar akis performansi lizerindeki etkisini arastiran
yayinlarin igerik analizi yontemi ile degerlendirilmesi sonucunda, bina
bicimlenmesine yonelik 35 yaymn ¢alisma kapsaminda detayli olarak
incelenmigtir. Riizgar akig performansini etkileyen bina bigcimlenmeleri; gati
bigimi, bina formu ve cephe bi¢imi kategorileri altinda toplanmistir (Sekil 2).

Riizgar Akis Performansini Etkileyen Bina Bi¢imlenmeleri

Sekil 2. Riizgar akis performansini etkileyen bina bicimlenmeleri

3. Bulgular

Binalarin aerodinamik performansi, hem riizgar kaynakli yapisal yiiklerin
azaltilmasinda hem de yerinde riizgdr enerjisi {retim potansiyelinin
artirllmasinda kritik bir rol oynamaktadir. Yiiksek binalar baglaminda, geometrik
tasarim  parametrelerinin—ozellikle kose  modifikasyonlar1 ve  cati
konfigiirasyonlarinin—akis ayrilmasi, girdap olusumu ve ¢ati seviyesindeki
riizgar hiz dagilimi {lizerinde 6nemli etkileri oldugu gosterilmistir. Bu etkiler,
yerel akis hizlanmas1 ve tiirbiilans karakteristiklerine son derece duyarli olan
mikro riizgar tiirbinlerinin entegrasyonu agisindan 6zel bir 6nem tagimaktadir.



3.1.Cat1 Bicimlenmesinin Riizgar Akis Performansi Uzerindeki Etkisi

Cat1 bigimlenmesi bina iist kotlarinda akis davranisini etkileyen kritik bir
faktor olarak tanimlanmaktadir. Farkli ¢ati bigimlerini karsilastiran sayisal
caligmalar, ¢at1 geometrisinin g¢ati seviyesindeki hiz dagilimi, basing alanlar1 ve
tiirbiilans siddeti tizerinde dogrudan etkili oldugunu ortaya koymustur (Ledo vd.,
2011).

Pahlanmis ve yuvarlatilmis ¢ati formlarimin tiirbiilans siddetini azalttigi ve
rlizgar enerjisi uygulamalar i¢in elverigli olan daha homojen akis desenlerini
tesvik ettigi goriilmiistiir (Dar vd., 2022). Cati geometrisi ile rlizgar yoni
arasindaki etkilesim de literatiirde kapsamli bi¢imde incelenmistir. Abohela ve
digerleri (2013), cat1 tipinin ve riizgar yOniiniin, hem izole hem de kentsel
kosullar altinda akis karakteristiklerini dnemli 6l¢iide degistirdigini raporlamustir.

Abohela, Hamza ve Dudek (2013), catilar iizerinde riizgar tlirbini kurulumunu
etkileyen temel faktorleri belirlemek amaciyla, farkli bina ¢ati formlar iizerinde
hava akigin1 Hesaplamali Akigkanlar Dinamigi (CFD) yontemiyle incelemistir.
Caligmada dort ana parametre ele alimmistir: ¢ati sekli, riizgar yonii, bina
yiiksekligi ve kentsel konfigiirasyon. Calismanin ilk fazinda, diiz, kubbeli, liggen,
piramidal, besik tonoz (barrel vault) ve gambrel ¢at1 formlari i¢in riizgar yoniiniin
etkisi incelenmistir. Bulgular, kubbeli ve besik tonoz ¢atilarin riizgar hizini
artirarak daha yiiksek enerji iiretimi sagladigini, besik tonoz catinin %56,1
oraninda gii¢ artis1 ile en yiiksek performansi gosterdigini ortaya koymustur.
Karsilastirmali analizler sonucunda, riizgar yoniine bagli olarak tiirbin yerlesimi
icin en uygun ¢ati formlari da belirlenmistir. Riizgar yoniiniin 0° oldugu durumda,
en uygun cati formu besik tonoz ¢ati olarak tespit edilmis; bunu sirasiyla kubbeli,
diiz, tonoz, piramidal ve besik catilar izlemistir. Calisma, riizgdr yOniiniin ¢ati
profiline paralel oldugu kosullarda, besik tonoz ¢atinin riizgar tlirbini kurulumu
icin en uygun ¢6ziim oldugunu; en ideal yerlesim noktasinin ise ¢att merkezinde
ve 1,3 H yiiksekliginde bulundugunu ortaya koymustur. Arastirma, cati sekli,
riizgar yonii, bina yliksekligi ve kentsel konfigiirasyonun riizgar akis1 ve tiirbin
yerlesimi {izerindeki etkilerini vurgulamis; tiim c¢ati formlarmin riizgar hizini
artirict bir etkiye sahip oldugunu gdstermistir (Sekil 3).
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Sekil 3. Abohela ve digerlerinin (2013) arastirmasinnda kullanilan tiirbin yerlesimleri
ve farkli ¢at1 formlar1
Kaynak: Abohela, I., Hamza, N. Dudek, S. (2013). Effect of roof shape, wind direction,
building height and urban configuration on the energy yield and positio-ning of roof
mounted wind turbines. Renewable Energy, 50, 1106-1118.

3.2.Bina Formunun Riizgar Akis Performansi Uzerindeki Etkisi

Mevcut calismalar, bina formu ile riizgar akis karakteristikleri arasindaki
iligkiyi incelemis ve mimari tasarimim erken asamalarinda aerodinamik
davranisin dikkate alinmasinin énemini vurgulamigtir. Bina formu tizerindeki
rliizgar akiginin degisiminin bina yiiksekligi, plan oran1 ve kdse bigimlenmeleri
ile farklilik gosterdigi ortaya konmustur.

3.2.1 Bina Yiiksekligi

Riizgar hizinin genellikle yiikseklikle birlikte artmasi nedeniyle bina
yiiksekligi, riizgar tiirbinlerinin etkin kullanimi agisindan kritik bir parametre
olarak degerlendirilmektedir. Bir¢ok calisma, farkli kentsel morfolojilerde cesitli
bina yliksekliklerini analiz ederek riizgar enerjisi potansiyelini incelemistir.
Ornegin Al-Quraan ve digerleri (2016), Montreal’in farkli mahallelerindeki iki
farkl1 bina yiiksekligine sahip binalardaki riizgar enerjisi potansiyelini, ¢evredeki
ortalama bina yiiksekligini referans alarak degerlendirmistir. Lu ve Sun (2014)
ise Hong Kong’da gergeklestirdikleri hesaplamali akigkanlar dinamigi
simiilasyonlar1 araciligiyla, yiiksek yapilari hem artan kot avantaji hem de ¢evre
yapilarin olusturdugu riizgar yogunlagma etkisi nedeniyle riizgar enerjisi iiretimi
acisindan 6nemli bir potansiyele sahip oldugunu ortaya koymustur.
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3.2.2 Plan Oram

Bina plan geometrisi, 6zellikle plan en-boy orami ve taban alani, riizgar
enerjisi yogunlugunun belirlenmesinde 6nemli bir rol oynamaktadir. Wang ve
digerleri (2015), daha kiigiik plan alanina sahip (6rnegin dar veya kisa cepheli)
binalarin daha yiiksek riizgar enerjisi yogunlugu sergiledigini belirlemistir (Sekil
4). Ancak arastirmacilar, gercek uygulamalarda riizgar yogunlugunun yani sira
toplam enerji iiretimi ve ekonomik fizibilitenin de dikkate alinmas1 gerektigini
vurgulamigtir.

,10, e LI 30

Sekil 4. Wang ve digerlerinin (2015) arastirmasindaki bina plan oranlari
Kaynak: Wang, B., Cot, L. D., Adolphe, L., Geoffroy, S., & Morchain, J. (2015). Wind
energy estimation on the roofs of two high-rise buildings. Energy and Buildings, 88, 57—
67. https://doi.org/10.1016/j.enbuild.2014.11.059

3.2.3 Kose Bicimlenmeleri

Bina kdselerinin bigimlenmesi, bir yapmin aerodinamik performansin
iyilestirmede temel bir faktdr olup, hem riizgar kaynakl yiikleri hem de riizgar
tiirbinlerinin verimliligini etkilemektedir. Zhou ve digerleri (2017), dort farkli az
kathh bina formu {izerinde hesaplamali akiskanlar dinamigi simiilasyonlar
gerceklestirmis ve pahlanmis dikdortgen prizma formunun daha kararli ve
artirllmis riizgdr hizim siirdiirmede en etkili form oldugunu belirlemistir.
Bulgular ayrica 0,6 metre pah yarigapinin optimum riizgar kosullarini sagladigini
gostermigtir (Sekil 5).

Benzer sekilde Kono ve Kogaki (2012), biiyiik girdap simiilasyonu (LES)
yontemiyle gerceklestirdikleri ¢aligmada, riizgar yoniine bagli olarak cati iist
kenarlarinda riizgar glic yogunlugunun en yiiksek seviyede oldugunu ve bu
bolgelerin tiirbin yerlesimi agisindan uygun alanlar olusturdugunu ortaya
koymustur.
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Sekil 5. Zhou ve digerlerinin (2017) aragtirmasindaki kdse bigimlenmeleri.
Kaynak: Zhou, H., Lu, Y., Liu, X., Chang, R., & Wang, B. (2017). Wind energy
harvesting in low-rise residential buildings: Design and optimization of building forms.

Journal of Cleaner Production, 167(C), 306-316. https://doi.org/10.1016/].jcle
pro.2017.08.187

Juan ve digerleri (2024) hesaplamali akigkanlar dinamigi analizleri ile
gerceklestirdikleri ¢aligmalarinda, yuvarlatilmig koselerin tiirbiilans1 azaltirken
giic yogunlugunu artirdigini ve bdylece cati iistii tiirbin performansini
tyilestirdigini vurgulamistir (Sekil 6). Ayrica ¢alisma, yuvarlatilmis kenarlara
sahip binalar arasinda konumlandirilan diisey eksenli riizgr tiirbinlerinin
(VAWT) verimli entegrasyonu i¢in yeni firsatlar sundugunu ortaya koymustur.

SQ = Sharp CH = Chamfered RN = Rounded RC = Recessed FN = Finned

)L

Sekil 6. Juan ve digerlerinin (2024) arastirmasindaki kose bi¢imlenmeleri.
Kaynak: Juan, Y., Li, Q., & Tamura, Y. (2021). Effects of corner modifications on wind-
induced responses of high-rise buildings: A CFD study. Journal of Wind Engineering and
Industrial Aerodynamics, 211, 104556. https://doi.org/10.1016/j.jweia.2021.104556
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Binalarm hakim riizgar yoniine gore hizalanmasi ve kentsel baglam icindeki
mekansal konfigiirasyonu da rilizgar enerjisi performansini 6nemli Slciide
etkilemektedir. Ozellikle birbirine yakin konumlanmis yiiksek yapilar arasinda
ortaya ¢ikan Venturi etkisi, riizgar hizin1 artirarak tiirbin verimliligini
yiikseltebilmektedir (Lu & Sun, 2014). Bu nedenle bina formu yalnizca tekil yap1
Olceginde degil, ayn1 zamanda ¢evresel baglami i¢inde degerlendirilmelidir.

3.3.Cephe Bicimlenmelerinin Riizgar Akis Performans1 Uzerindeki
Etkisi

Mevcut literatiirde riizgar akis performansi etkileyen cephe bicimlenmeleri;
cephe ylizeyi egriselligi, cati-cephe birlesimi ve cephede acilan bosluklar olarak
belirlenmistir.

3.3.1. Cephe Yiizeyi Egriselligi

Toja-Silva ve digerlerinin (2015) ¢calismasina gore, bina geometrisinde duvar—
cat1 birlesimindeki egrisellik (kavisli/yuvarlatilmis gecis), keskin koselere
kiyasla akigin daha diizgiin yonlenmesini saglamaktadir. Bunun sonucunda ¢ati
kenar1 ¢evresinde riizgar akist daha “agik™ bir bicimde hizlanmakta ve tiirbiilans
siddeti azalmaktadir. Bu nedenle duvar egriselligi, kentsel riizgar
uygulamalarinda 6zellikle tiirbin yerlesimi hedefleniyorsa; hem hizlanma etkisini
artiran hem de tiirbiilans1 diigiirerek daha elverisli bir akis alan1 olusturan kritik
bir tasarim parametresi olarak degerlendirilmektedir.

3.3.2.  Can-Cephe Birlesimi

Cat1 ile duvar ylizeyleri arasindaki geometrik gecislerin riizgar akiginin
hizlanmasi ve ayrilmasi lizerinde etkili oldugu belirlenmis; bu durum ¢ati—duvar
birlesim tasariminin 6nemini ortaya koymustur (Toja-Silva vd., 2015). Toja-Silva
ve digerleri (2015), kentsel riizgar enerjisi kullanimima yonelik en uygun bina-
cat1 formunu tamimlamak ve analiz etmek amaciyla bina aerodinamigi {izerine bir
caligma yurlitmistiir. Kiiresel cat1 formlarinda tiim durumlarda tiirbiilans
siddetinin azaldigi; duvarlar ile ¢ati arasindaki piiriizsiiz (kavisli) gecislerin ise
akis hizlanmasin1 artirdigi tespit edilmistir. Bu c¢alisma, enerji iiretimi agisindan
en avantajli cat1 formlarini ortaya koymaktadir (Sekil 7).

Sekil 7. Kiiresel ¢at1 formlarinda ¢ati—duvar gecis geometrisinin degerlendirilmesi.
Kaynak: Toja-Silva, F., Peralta, C., Lopez-Garcia, O., Navarro, J., & Cruz, I. (2015). On
Roof Geometry for Urban Wind Energy Exploitation in High-Rise Buildings.
Computation, 3(2), 299-325.
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Cat1 egimi, bagimsiz bir tasarim parametresi olarak ele alinmis ve ¢ati yiizeyi
tizerindeki akis hizlanmasi ile basing dagilimi {izerinde 6nemli bir etkiye sahip
oldugu goriilmiistiir (Wang vd., 2015). Daha genis mekansal olceklerde ise,
yuvarlatilmis ¢at1 kdselerinin tiirbiilans siddeti ve riizgar giic yogunlugu iizerinde
etkili oldugu belirlenmis; bu durum c¢ati1 kenar geometrisinin ¢at1 iistii riizgar
ortamint sekillendirmedeki roliinii bir kez daha ortaya koymustur (Yang vd.,
2016). Cat1 kenar1 ve parapet konfigiirasyonlarina yonelik deneysel ¢alismalar,
bu geometrik bilesenlerin aerodinamik performans ve enerjiye iliskin akis
parametreleri {lizerinde Olgiilebilir etkiler yarattigimi dogrulamistir (Dar vd.,
2022). Bu kapsamda, Dar vd. (2022), farkli cati kenar geometrilerinin yatay
eksenli riizgar tiirbinlerinin (HAWT) gii¢ c¢iktist {izerindeki etkisini
degerlendirmek amaciyla rlizgar tiineli deneyleri gerceklestirmistir. Calisma
sonuglari, keskin kenarlara veya kati parapetlere sahip ¢atilara yerlestirilen
tiirbinlerin, ¢at1 ¢cevresinde olusan bozulmus ve tiirbiilansli akis nedeniyle dnemli
glic dalgalanmalar1 yasadigin1 ortaya koymustur. Cati geometrisindeki keskin
gegcisler, kararsiz riizgar desenleri olusturarak enerji iiretiminin siirekliligini ve
etkinligini olumsuz yonde etkilemistir.

3.3.3. Cephede Acilan Bosluklar

Kwok (1988) ve benzeri erken donem arastirmalar, yap1 geometrisindeki
aerodinamik modifikasyonlarin—o6rmegin  delikler, oluklu koseler veya
havalandirmali kanatlar—basing dagilimi ve yiikler iizerindeki etkilerini
sistematik bi¢cimde incelemistir.

Hassanli vd. (2016) ve Jafari vd. (2016) tarafindan yiiriitiilen ¢calismalar, bina
ici acikliklarin ¢evresel basing alanini kullanarak akisi yonlendirebilecegini ve
hizlandirabilecegini gostermistir. Bu g¢alismalarin carpict yonii, yiiksek katli
yapilarin govdesinin pasif akig kontrolii i¢in bir “basing makinesi” olarak
kullanilabilecegi fikrini literatiire kazandirmasidir. Bununla birlikte, agiklik orani
ve konumunun yanlig segilmesi performans kaybina neden olabilmekte; bu
durum tasarimim yon-bagimli ve hassas ayar gerektiren bir nitelik tasidigini
gostermektedir.

Li ve digerlerinin 2013 ve 2016 yillarindaki ¢alismalarinda; Pearl River
Tower gibi cephede agik tiinel/cukur bulunan yiiksek binalarda, tiinellerin riizgar
akisin1 hizlandirarak riizgar tiirbinleriyle enerji iiretimine katkisi ve ayn1 zamanda
bina iizerindeki riizgar yiiklerine etkisi incelenmistir (Sekil 8). Riizgar tiineli
deneyleri ve yerel riizgar iklim verileri birlikte kullanilarak 1:150 6lgekli model
tizerinde basing dagilimlar1 ile genel kuvvetler (ortalama ve dalgalanan
bilesenleriyle) olciilmiis; tiinellerdeki riizgar hiz1 artis faktorleri deneysel olarak
belirlenmistir. Dort farkli durum igin karsilagtirmali analiz yapilarak, tiirbin
kurulumunun enerji potansiyeline etkisi ile tiinel acikliklarinin/gevresel
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kosullarin bina aerodinamigi iizerindeki rolii daha iyi agiklanmistir. Elde edilen
bulgularm, tlirbin entegrasyonlu yiiksek bina tasariminda ¢alisan miihendisler ve
arastirmacilar i¢in uygulamaya doniik yarar saglayacagi vurgulanmistir.

Sekil 8. Pearl River Tower binasinin genel goriiniimii (sol ve ortada) ve tiinellerin
konumlar1 (sagda)
Kaynak: Li, Q. S., Shu, Z. R., & Chen, F. B. (2016). Performance as-sessment of tall
building-integrated wind turbines for power generation. Applied Energy, 165, 777-788.
https://doi.org/10.1016/j.apenergy.2015.12.114

Cephede tiinel/bosluk olusturma yaklasimi, dogru yonlenme ve uygun tiinel
geometrisiyle tlinel i¢i riizgar hizini artirarak enerji iiretimine katki saglayabilir;
ayn1 zamanda uygun aciklik orani ile genel riizgar yiiklerini azaltma potansiyeli
de gosterebilir. Bununla birlikte tiirbinlerin agiklik oranini diisiirmesi ve daralan
kesitlerin giris bdlgelerinde tiirbiilans/emme artis1 yaratmasi, sistemin ¢ok-
kriterli (enerji + yapisal giivenlik + konfor) optimizasyonla ele alinmasini zorunlu
kilarak biitlinciil tasarim yaklasimini gerektirmektedir (Li v.d., 2013), (Li vd.,
2016).

Hasanli ve digerleri (2017), kentsel ¢evrede riizgar enerjisinden yararlanmak
amaciyla stratejik acikliklara sahip, binaya entegre bir ¢ift kabuk cephe (DSF)
tasarimi 6nermektedir. Tasarimin temel fikri, bina ¢cevresindeki basing dagilimin
kullanarak riizgar ¢ift kabuk cephe bosluguna yonlendirmek ve bosluk i¢indeki
akist artirmaktir. Riizgar cepheye dik geldiginde hava merkezdeki dikey
acikliktan (yliksek basing bolgesi) bosluga girmekte, bosluk boyunca akmakta ve
koselerdeki/yan acikliklardan (diisiik basing bdolgesi) disart atilmaktadir.
Caligmada riizgar tlineli deneyleri ve hesaplamali akigkanlar dinamigi ile farkli
rlizgar yonleri i¢in bosluk i¢cindeki ortalama hiz, akis tekdiizeligi ve tiirbiilans gibi
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akig ozellikleri incelenmekte; enerji hasadi i¢in bosluk i¢inde uygun bolgeler
belirlenmekte ve akis karakterine gére uygun tiirbin se¢imi i¢in tasarim kriterleri
tartisilmaktadir. Termal etkiler dikkate alinmay1p akisin esasen riizgar basinci ile
yonlendigi vurgulanmakta; mimari agidan ¢ift kabuk cephenin tiirbinleri estetik
olarak gizleyebilecegi ve potansiyel giiriiltii azaltimina katki sunabilecegi
belirtilmektedir. Sonug olarak, stratejik acgiklikli ¢ift kabuk cephenin genis bir
riizgar agis1 araliginda bosluk ici akisi artirabildigi; 3 m/s esik hizina sahip kiiciik
6lcekli bir tiirbinin boslugun arka tarafinda riizgar yonlerinin yaklasik yarisinda,
on tarafa alindiginda ise yaklasik iicte ikisinde c¢aligabilecegi; en uygun gii¢
tretimi riizgdr yonlerinin ise boslugun her iki tarafinda ~6—8 m/s ortalama
hizlarin goriildiigi 0°-20° ve 45°—65° araliklar1 oldugu raporlanmaktadir.

Literatlir analizi sonucunda, riizgar akis performansimi etkileyen bina
bicimlenmeleri ¢at1 bigcimi, bina formu ve cephe bi¢imi kategorileri altinda Sekil
9°da 6zetlenmistir.
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Sekil 9. Literatiirde yer alan riizgar akis performansini etkileyen bina
bigimlendirmelerin smniflandirilmasi.
4. Sonuc ve Oneriler

Bu ¢alisma, binadaki bigimlenmelerin riizgar akis karakteristikleri tizerindeki
belirleyici roliinii ortaya koyarak, riizgar tiirbinlerinin kentsel 6l¢ekte mimari
yapilara entegrasyonunun enerji iretim potansiyelini 6nemli Olgiide
artirabilecegini gostermektedir. Yiiksek yapilarin iist kotlarda daha giiclii ve
kararli riizgar akimlarma erigmesi, plan orant ve kose bicimlenmeleri gibi
morfolojik degiskenlerin tiirbin performansini giiclendirmesi, bina 6l¢eginde
tasarimin enerji iretim stratejilerinin merkezine yerlestirilmesi gerektigini
gostermektedir. Bulgular, yuvarlatilmis ve pahlanmis koselerin aerodinamik
verimliligi artirarak tiirbinlerin daha uygun akis kosullarinda ¢aligsmasina olanak
sagladigini dogrulamaktadir. Ayrica cati tipolojilerinin, kentsel doku ve hakim
riizgar yonleriyle olan etkilesimi, tiirbin yerlesimi i¢in biitiinciil bir degerlendirme
yapilmasini zorunlu kilmaktadir.

Sonu¢ olarak c¢alisma, mimarlik, aerodinamik ve kentsel tasarim
disiplinlerinin kesisiminde yer alan bina-entegre riizgar enerjisi sistemlerinin,
stirdiiriilebilir kent vizyonunun desteklenmesi agisindan giiclii bir potansiyel
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sundugunu gostermektedir. Gelecek caligmalarda farkli kentsel morfolojilerin,
mikro tiirbin teknolojilerinin ve parametrik tasarim araclarmin birlikte ele
alindig1 yenilik¢i modellerin gelistirilmesi, bu potansiyelin daha etkin sekilde
ortaya c¢ikarilmasina katki saglayacaktir.
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Tiirkiye ve Almanya’da Tarihi Yapilarin
Restorasyonu: Ayasofya ve Frauenkirche
Ornegi Uzerinden Karsilastirmal Bir
Inceleme

Yusuf Pala’

Giris
Bu calisma, Ayasofya ve Frauenkirche Ornekleri iizerinden Tirkiye ve
Almanya’daki tarihi yap1 restorasyonunu, ulusal koruma politikalar1 ile
uluslararas1 koruma ilkeleri arasindaki etkilesim c¢ercevesinde ele almaktadir.
Ayasofya, Osmanli’dan Cumhuriyet’e uzanan ve giiniimiizde 2863 sayil1 Kiiltiir
ve Tabiat Varliklarint Koruma Kanunu ile kurumsallagan merkeziyet¢i koruma
ve denetim gelenegi i¢inde, Vakiflar Genel Miidiirligi ile Kiiltiir ve Turizm
Bakanlig1 odakli yapinin yonettigi istisnai bir vaka olarak degerlendirilmektedir.
Yakin dénem miidahalelerinde malzeme bilimi, arsiv arastirmalari, laboratuvar
analizleri, sayisal modelleme ve hasarsiz inceleme tekniklerine dayal: striiktiirel
caligmalarm bir arada kullanilmasidir. Buna karsilik deprem riski, yogun
ziyaretgi baskisi, biirokratik ve mali smurliliklar ile 6zglin dokuya saygi ve
kamusal erisim ilkeleri etrafinda yiiriitiilen tartigmalar, Ayasofya’y1 Tiirkiye’deki

koruma politikalarinin gerilim alanlarmi goriiniir kilan bir laboratuvar héaline
getirmektedir.

Frauenkirche Dresden’in II. Diinya Savasi sonrasindaki yeniden ingasi ise
federal yetki paylagimi g¢ercevesinde Stiftung Frauenkirche Dresden
koordinasyonunda yiiriitiilen; bagis temelli finansman modeli, ulusal ve
uluslararas1 kampanyalar, disiplinlerarasi uzmanlik katkilari, dijital tas arsivleri
ve seffaf fon yonetimiyle tanimlanan, yapiy1 barig, yeniden birlesme ve kiiltiirel
bellek sembolii olarak konumlandiran genis katilimli bir siire¢ olarak karsimiza
cikmaktadir. Bu siirecte savas yikimi, harabenin uzun siire kent dokusu iginde
birakilmas1 ve sonrasindaki rekonstriiksiyon karari, Frauenkirche’yi hem teknik
acidan ornek gosterilen hem de otantiklik ve rekonstriiksiyon etigi baglaminda
tartisilan bir uygulama haline getirmistir.

Kargilagtirmali analiz, Venedik Tizigi (ICOMOS, 1964) ve UNESCO
Diinya Miras1 Sozlesmesi’nin (UNESCO, 1972) Tiirkiye’deki merkeziyetgi
yapilanma ile Almanya’daki federatif ve gorece yatay Orgiitlenme i¢inde nasil

! Dr., ORCID: 0000-0003-4253-7271
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farkli bigimlerde yorumlandigini; Ayasofya ve Frauenkirche 6rneklerinin hukuki
cerceve, kurumsal model ve yonetim yapilari, teknik ve teknolojik yaklagimlar,
finansman diizenekleri, denetim ve izleme pratikleri ile toplumsal katilim ve
kiiltiirel bellek boyutlar1 bakimindan hangi benzerlikleri ve ayrismalar1 ortaya
koydugunu gostermeyi amaglamaktadir. Bu dogrultuda ¢alisma, literatiir ve arsiv
taramasi ile hukuki ve mali belgeler, uygulama raporlari, teknik proje dosyalari
ve striiktiirel analizlerin karsilagtirmali degerlendirilmesine dayali nitel bir
yontem benimsemektedir. Koruma kiiltiirlerini Jan Assmann’in kiiltiirel bellek
kurami (Assmann, 1995) ve Pierre Nora’nin hafiza mekanlar1 (Nora, 1989)
yaklasgimi {izerinden okuyarak, restorasyonun teknik, hukuki, kurumsal ve
toplumsal boyutlarinin  birbirinden bagimsiz ele alimamayacagimi ileri
stirmektedir.

Ayasofya, ¢ok katmanli dini ve siyasal anlamlariyla Nora’nin “hafiza mekan1”
kavraminin; Frauenkirche ise yikim, harabe ve rekonstriiksiyon arasindaki
stirekliligiyle Assmann’in kiiltiirel bellek siirekliligi tartismasinin somutlandigi
iki 6rnek olarak ele alinmaktadir. Bu makale, bu iki yap1 lizerinden Tiirkiye ve
Almanya’daki merkezi—devlet¢i ve vakif/sivil temelli koruma modellerinin
teknik, hukuki, kurumsal ve toplumsal sonuclarini karsilagtirmali olarak
incelemekte; su sorulara yanit aramaktadir:

Ulusal koruma rejimleri, Ayasofya ve Frauenkirche’nin restorasyon
kararlarii hukuki, kurumsal ve teknik agidan nasil bigimlendirmektedir?

Venedik Tiizigi ve UNESCO Diinya Mirast Sozlesmesi, bu iki yapida
otantiklik, rekonstriiksiyon ve toplumsal katilim ilkeleri bakimindan nasil farkl
yorumlanmaktadir?

Makale, Tirkiye’deki merkeziyetci, devlet giidiimli koruma modeli ile
Almanya’daki vakif ve bagis odakli, cok paydasli koruma modelinin kiiltiirel
bellek, otantiklik ve toplumsal katilim boyutlarinda farkli restorasyon kiiltiirleri
irettigini savunmaktadir. Ayasofya ve Frauenkirche drneklerinden hareketle, cok
katmanli miras alanlarinda toplum temelli, yenilik¢i ve siirdiiriilebilir restorasyon
politikalarina yonelik tartisilabilir bir model ¢ercevesi 6nermektedir.

2. Tarihsel ve Teorik Arka Plan

Tarihsel yap1 restorasyonu, yalnizca fiziksel bozulmalarin giderilmesine
indirgenemeyecek; kiiltiirel mirasin korunmasi, toplumsal kimligin siirekliligi ve
kolektif bellegin yeniden iiretimini igeren disiplinlerarasi bir pratiktir. Bu nedenle
mimarlik tarihi, koruma kurami, kiiltiirel miras yonetimi, hukuk, miihendislik ve
sosyal bilimlerin kavramsal araglarini bir araya getiren bilimsel ve biitiinciil
yaklasimlar gereklidir. Jan Assmann’in kiiltiirel bellek kavrami, yapilarin ve
kamusal mekanlarin toplumsal kimlik ve hafiza iiretiminin tasiyicilari olarak ele
alinmast gerektigini vurgularken (Assmann, 1995), Pierre Nora’nin hafiza
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mekanlar1 yaklasimi belirli yerlerin sembolik yogunlugunu ve tarih bilinci
tizerindeki etkisini analiz ederek koruma pratigine kuramsal bir derinlik
kazandirir (Nora, 1989).

Uluslararas1 koruma alaninda restorasyonun ilke ve sinirlarini ¢ergeveleyen
temel metinlerin baginda, 6zgiinliige saygi, minimum miidahale, geri doniigliiliik
ve eklerin ayirt edilebilirligi gibi ilkeleri tanimlayan 1964 tarihli Venedik Tiiziigi
gelir. Bu metin miidahalelerin disiplinlerarasi bilimsel aragtirmalara ve ayrintili
belgeleme siireclerine dayanmasini zorunlu kilar (ICOMOS, 1964). 1972 tarihli
UNESCO Diinya Kiiltiirel ve Dogal Mirasinin Korunmasina Dair Sozlesme ise
kiiltiirel miras1 ulusal smirlari asan ortak bir sorumluluk alani olarak
tanimlayarak, koruma politikalariin fiziksel ve estetik niteliklerin yani sira
sosyal, ekonomik ve kiiltiirel boyutlara eszamanli bi¢imde odaklanmasini tesvik
eder (UNESCO, 1972).

Tiirkiye’de  koruma olgusu, Osmanli donemindeki ferman ve
nizamnamelerden Cumbhuriyet doneminde 2863 sayili Kiiltiir ve Tabiat
Varliklarin1 Koruma Kanunu’na uzanan siirecte giderek daha sistematik bir yasal
ve kurumsal ¢ergeveye kavusmustur. Deprem tehlikesi, hizli kentlesme, turizm
baskisi ve ekonomik kisitlar, 6zgiin doku ile ¢agdas dayaniklilik olgiitleri
arasinda hassas bir denge kurulmasini zorunlu kilmigtir (Mumcu, 2023).
Almanya’da ise II. Diinya Savasi sonrasinda agir hasar goren kentlerde yiiriitiilen
yeniden ingsa ve restorasyon c¢alismalari, federal ve eyalet diizeyinde
orglitlenmistir. Bilimsel arastirma, teknik standardizasyon, hukuki diizenlemeler
ve toplumsal katilimi biitiinlestiren c¢ok katmanli bir koruma sisteminin
gelismesine zemin hazirlamigtir. Dresden Frauenkirche 6rneginde bu model, hem
yapisal giivenlik hem de simgesel temsil boyutlartyla somut bigimde
gozlemlenebilir hale gelmistir (Jiger, Bergander, & Pohle, 1999).

Bu teorik zemin {izerinde Assmann’in kiiltiirel bellek kavrami ve Nora’'nin
hafiza mekéanlarn tartigsmasi, Ayasofya ve Frauenkirche gibi anitlar salt mimari-
teknik miidahale nesneleri olmaktan c¢ikararak, ulusal kimlik, kolektif hafiza ve
kiiltiirel siireklilik tartismalarinin merkezine yerlestirir. Boylece restorasyon,
yerel teknik kosullarin 6tesine gecen; uluslararasi koruma standartlari ile cagdas
bellek kuramlarini kesistiren ¢ok katmanli bir pratik olarak konumlanmaktadir.
Tiirkiye ve Almanya’daki uygulamalarin bu tarihsel ve kuramsal arka plan i¢inde
incelenmesi koruma alanindaki doniisiimleri daha kapsamli bi¢imde kavramaya
imkan vermektedir. Bu gercevede ¢alisma, Ayasofya ve Frauenkirche’yi hukuki
ve kurumsal yapilanma, teknik ve striiktiirel yaklasimlar, finansman ve seffaflik,
denetim ve izleme mekanizmalar1 ile toplumsal katilim ve kiiltiirel bellek
boyutlar1 lizerinden karsilagtirmaktadir.

Caligsma, nitel bir karsilagtirmali vaka analizi yontemi benimsemekte; 1990
sonrasi biiylik Ol¢ekli miidahale siireglerini odak alarak ulusal mevzuatlar,
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uluslararast sézlesmeler, UNESCO karar ve raporlari, Stiftung Frauenkirche
Dresden’in yayimladig1 belgeler, bilimsel makaleler, teknik raporlar ve arsiv
kayitlarmi  sistematik bigimde karsilastirmaktadir. Analiz, Ayasofya ve
Frauenkirche icin secilen kaynaklari bu bes boyut cergevesinde yan yana
getirerek, iki lilkenin koruma kiiltiirleri arasindaki benzerlik ve farkliliklar1 agiga
¢ikarmay1 amaglamaktadir.

3. Tiirkiye — Almanya Karsilastirmasi: Hukuki Temeller ve Kurumlar
Yasal Cerceve ve Koruma Politikalarinin Tarihsel Kokenleri

Bu bolim, Tiirkiye ve Almanya’daki koruma politikalarmin hukuki
temellerini ve kurumsal yapilanmalarini, Ayasofya ve Frauenkirche 6rnekleri
tizerinden karsilastirmali olarak ortaya koymaktadir. Her iki {ilkede de kiiltiirel
mirasim korunmasi, yasama siirecleri, kurumsal orgiitlenme ve tarihsel olarak
sekillenmis idari geleneklerle yakindan iliskilidir. Bu ¢ercevede merkeziyetci ve
federatif modellerin giicli ve =zayif yonleri, somut vakalar {izerinden
karsilagtirilmaktadir.

Tirkiye’de koruma sistemi, Osmanli’'nin merkezi idari miras1 ile
Cumbhuriyet’in sekiiler hukuk diizeninin bilesimi olarak, basta 2863 sayili Kiiltiir
ve Tabiat Varliklarini Koruma Kanunu olmak fizere ilgili yonetmelikler
cergevesinde oOrgilitlenmistir. Tasinmaz kiiltlir varliklarmin tespiti, tescili,
projelendirilmesi ve denetimi biiyiik dl¢lide merkezi otorite ve koruma kurullart
iizerinden yiiriitiilmekte; Vakiflar Genel Miuidiirliig, Kiiltiir ve Turizm Bakanligi,
miize miidiirliikleri ve yerel yoOnetimler bu yapmin baglica aktorlerini
olusturmaktadir (Mumcu, 2023). Ayasofya gibi yiiksek sembolik degere sahip
anitlarda proje onayi, uygulama denetimi ve islevlendirme kararlarinin merkezi
kurumlar ve uzman kurullarin siki gézetimi altinda yiiriitiilmesi, kalite kontrol ve
hukuki baglayicilik agisindan avantaj saglarken, yerel 6zgiinliiklere ve esnek
uygulama modellerine alan agma kapasitesini sinirlayabilmektedir (Ahunbay,
2017).

Almanya’da ise kiiltiirel mirasin korunmasi, federal devlet yapisi ve eyalet
diizeyli Denkmalschutz yasalar1 (amit koruma yasalari) temelinde, yerel
yonetimler, eyalet anit koruma ofisleri, kilise kurumlari, vakiflar ve sivil toplum
orgiitlerinin ortak sorumlulugu olarak tanimlanan ¢ok katmanli bir sistem i¢inde
yuriitilmektedir. Frauenkirche Dresden orneginde Stiftung Frauenkirche
Dresden gibi vakif temelli kuruluslar, federatif yonetim modeli ve bagis odakli
finansman yapisiyla siirecin merkezi aktorleri héline gelmistir. Bu model
demokratik karar alma, ¢ok paydash miizakere ve yerel katilimi giiclendirmis,
ancak eyaletler aras1 uygulama farkliliklar1 ve uzun miizakere siiregleri nedeniyle
standartlasma ve takvim yonetimi agisindan belirli zorluklar da dogurmustur
(Peter & Lochner, Wiederaufbau der Frauenkirche, 2005).
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Tiirkiye’de koruma politikalarinin tarihsel temeli, vakif sistemi ve padisah
fermanlarina dayali anitsal koruma pratiklerinin Cumhuriyet doneminde sekiiler
mevzuat ve bakanlik merkezli kurumsallasma i¢inde yeniden tanimlanmasina;
20. yiizyilin ikinci yarisindan itibaren ise uluslararast sozlesmelerin
onaylanmasiyla Venedik Tiiziigli ve UNESCO cercevesiyle uyum arayigina
dayanmaktadir. Ayasofya’nin statii degisiklikleri, islev tartigsmalar1 ve
restorasyon kararlari, bu tarihsel siireklilik ve kirilmalarin somutlastigi baslica
orneklerden biridir (Ahunbay, 2017). Almanya’da II. Diinya Savas1 sonrasindaki
yeniden yapilanma siireci, agir yikima ugrayan tarihi kent dokularinin
restorasyonu ve rekonstrilkksiyonu tizerinden hem hukuki hem kurumsal
yenilenmeyi zorunlu kilmistir. Denkmalschutz yasalar1 tarihi yapilarin
korunmasint demokratik toplumun kolektif hafizasi ve kimlik siirekliliginin
bileseni olarak tanimlamis, Frauenkirche’nin uzun siire harabe olarak birakilmasi
ve ardindan ulusal-uluslararasi bagis kampanyalariyla yeniden inga edilmesi bu
yaklagimin ¢arpici bir tezahiirli olmustur (Wenzel, 2007).

Her iki iilkede de ulusal mevzuatin Venedik Tiizigli ve UNESCO Diinya
Mirast Sozlesmesi ilkeleriyle iliskilenis bigimi, restorasyon politikalarinin
yoniinii ve kurumsal tasarimini belirleyen temel bir unsur olarak 6ne ¢ikmaktadir.
Tiirkiye’de koruma kurullar1 ve bakanlik merkezli karar mekanizmalari,
uluslararas1 ilkeleri merkezi denetim ve uzman odakli siirecler iginde
yorumlarken; Almanya’da eyalet yasalari ve yerel anit koruma kurumlari, bu
ilkeleri federatif yetki paylasimi ve ¢ok aktorlii miizakere zemininde
uygulamaktadir (Stiftung Frauenkirche Dresden, 2024). Ayasofya ve
Frauenkirche 6rnekleri, bu farkli hukuki ve kurumsal geleneklerin restorasyonun
teknik boyutlarinin Otesinde siyasal, toplumsal ve simgesel siirecleri de
belirledigini gostererek, koruma politikalarmin tarihsel arka planinin giincel
uygulamalari anlasilmasi igin vazgecilmez bir referans noktasi oldugunu ortaya
koymaktadir.

4. Restorasyon Uygulamalarinda Karsilasilan Sorunlar

Bu boliim, Tirkiye ve Almanya’daki restorasyon uygulamalarinda ortaya
cikan teknik, idari, ekonomik ve toplumsal sorun alanlarini, Ayasofya ve
Frauenkirche baglaminda gruplayarak incelemektedir.

Tiirkiye ve Almanya’daki restorasyon uygulamalarinda ortaya ¢ikan sorunlar,
teknik ve ekonomik boyutlarin 6tesine gegerek yonetimsel, hukuki, kurumsal ve
toplumsal diizlemlerde biriken ¢cok katmanli gerilimler olarak ortaya ¢ikmaktadir.
Ayasofya ve Frauenkirche ornekleri, bu gerilimlerin 6zellikle teknik—yapisal
riskler, finansal kisitlar, biirokratik isleyis, kurumsal koordinasyon, toplumsal
katilm, uzmanlik kapasitesi ile bakim—izleme rejimlerinin giicii ekseninde
yogunlastigin1 gostermektedir.
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Tiirkiye’de yiiksek deprem riski, tarihi yapi stokunun 6zglin malzeme ve
striiktiirel karakteri korunarak giiclendirilmesini zorunlu kilmaktadir. Ayasofya
gibi biiylik agiklikli kubbelere sahip anitlarda hasarsiz tespit yontemleri, iig
boyutlu modelleme ve yapisal analizlerin geleneksel malzeme ve tekniklerle
uyumlu bigimde birlestirilememesi durumunda dayaniklilik—6zgiinliik dengesi
bozulabilmektedir (Mark, Cakmak, & Erdik, 1993). Ekonomik diizlemde
merkezi biitgeye bagimlilik, dnceliklendirme sorunlari ve uzun onay siirecleri
hem takvimleri geciktirmekte hem de nitelikli malzeme, uzman is¢ilik ve uzun
vadeli bakim programlarimin siirdiiriilebilirligini zayiflatmaktadir. Koruma ve
konservasyon alanlarinda egitim—arastirma altyapisinin sinirliligi da geleneksel
tekniklerin bilimsel temelde yasatilmasin giiglestirmektedir (Mumcu, 2023).

Almanya’da Frauenkirche 6rneginde goriildiigii lizere savas hasari, yeniden
yapilanma ve c¢agdas teknik standartlarin entegrasyonu, 6zgiin taslarin yeniden
kullanimi, yeni malzeme se¢imi, enerji verimliligi ve sembolik biitiinliigiin
korunmasi arasinda siirekli bir denge arayisini gerektirmekte; sayisal modeller ve
deneysel verilerle desteklenen rekonstriiksiyon, etik ve teknik ikilemleri de
beraberinde getirmektedir (Peter & Lochner, Wiederaufbau der Frauenkirche,
2005). Federatif yapiya dayali ¢ok kaynakli finansman modeli (federal-eyalet
biitgeleri, kilise ve vakif fonlar, bagiglar, AB kaynaklar1) finansal
stirdiiriilebilirlik ve risk dagilimi acisindan avantajli olmakla birlikte, fon
yonetimi, seffaflik ve denetim mekanizmalarinin siirekliligini zorunlu
kilmaktadir. Avrupa Sayistay1, bu ¢er¢evede koordinasyon ve hesap verebilirlik
ihtiyacina dikkat cekmektedir (Européischer Rechnungshof, 2020).

Biirokratik ve kurumsal agidan Tiirkiye’de koruma kurullari, bakanlik
birimleri, Vakiflar Genel Miidiirliigii ve yerel yonetimler arasinda ¢ok halkali
onay ve denetim zinciri, belge yiikii ve karar gecikmelerine yol agarak ozellikle
biiyiik 6l¢ekli projelerde yonetimi zorlagtirmaktadir. Dijital belgeleme ve yap1
bilgi modellemesi gibi yeni teknolojilerin mevzuata smirli entegrasyonu, teknik
yeniliklerin sahaya yansimasini yavaslatmaktadir (Mumcu, 2023). Almanya’da
federal yap1 yerel uyum ve esnekligi artirirken, eyaletler arasinda farklilagan anit
koruma yasalart uygulama standartlarinda heterojenlik ve bilgi akisinda
parcalanma yaratmaktadir. Bu durum, {ilke 6l¢eginde biitiinciil kalite kontroliinii
giiclestirmektedir (Européischer Rechnungshof, 2020).

Toplumsal katilim ve kiiltiirel biling a¢isindan Tiirkiye’de birgok projede sivil
katilim planlama ve uygulama asamalarinda sinirli kalmaktadir. Projelerin ¢ogu
kamuoyuna tamamlandiktan sonra agilmasi, yerel bilgi ve beklentilerin tasarim
ve uygulamaya yeterince yansimamasina neden olmakta, hizli kentlesme ve
turizm baskisi ise koruma ile ekonomik kullanim arasindaki dengeyi kirilgan hale
getirmektedir (Mumcu, 2023). Almanya’da kent forumlari, danisma kurullari,
sivil platformlar ve genis bagis kampanyalari restorasyonun toplumsal
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mesruiyetini giiclendirmekte; ancak ¢ok aktorlii miizakere siiregleri karar alma
stiresini uzatarak yonetimsel yiikii artirabilmektedir (Wenzel, 2007).

Disiplinlerarasi igbirligi, uzmanlik birikimi ve egitim alanindaki bosluklar her
iki iilkede de restorasyon kalitesi iizerinde belirleyici etkiler yaratmakta; mimar,
mithendis, sanat tarihgisi, konservator, sosyolog ve hukukculardan olusan
ekiplerin siirekliliginin saglanamamasi1 ile iiniversite—kamu—6zel sektor
isbirliklerinin simirlilig1 6zellikle karmasik tarihi yapilarda riskleri artirmaktadir.
Restorasyon sonrasi bakim, izleme ve raporlama mekanizmalarinin finansman ve
personel yetersizlikleri nedeniyle aksamasi, Tiirkiye’de uzun vadeli koruma
zincirini zayiflatirken, Almanya’da kurumsallasmis izleme sistemleri ve dijital
araglar bu siireci gorece daha seffaf ve denetlenebilir kilmaktadir.

Bu sorun alanlar1 birlikte degerlendirildiginde, Tiirkiye ve Almanya’da
restorasyonun basarisinin yalnizca teknik ¢oziimlerle degil, disiplinlerarasi,
katilimel, seffaf ve siirdiiriilebilir yonetim modelleriyle dogrudan iliskili oldugu;
deprem riski, ekonomik kisitlar, kurumsal karmasiklik, sinirli katilim ve yetersiz
bakim mekanizmalaria kars1 gelistirilecek stratejilerin siirekli egitim, teknik
yenilik, finansal ¢esitlilik ve toplum temelli yaklasimlarla desteklenmedigi
takdirde, tarihi yapilarin fiziksel siirekliligi kadar kolektif hafiza ve kiiltiirel
stirekliligin de ciddi risk altinda kalacagi anlagilmaktadir.

5. Restorasyon Uygulamalarinin Denetimi

Bu boliim, Ayasofya ve Frauenkirche’ nin restorasyon siire¢lerinde uygulanan
ulusal ve uluslararasi denetim mekanizmalarini, hukuki araglar, kurumsal
aktorler ve seffaflik diizeyi agisindan karsilastirmali olarak degerlendirmektedir.

Tirkiye ve Almanya’daki restorasyon uygulamalarinin denetimi, tarihi
yapilarin yalnizca fiziksel biitiinliigiinii degil, ayn1 zamanda kiiltiirel mirasin
anlam ve degerini korumay1 amaglayan hukuki, kurumsal ve etik mekanizmalarin
biitliniinii ifade eder. Denetim, proje hazirligindan uygulama siirecine ve
tamamlanma sonrasindaki bakim ile izlemeye kadar tiim asamalarda, yasal
cergevenin, teknik standartlarin, seffaflik ilkelerinin ve toplumsal katilimin ne
Olciide hayata gecirildigini goriiniir kilan stratejik bir ara¢ niteligindedir.
Ayasofya ve Frauenkirche Ornekleri {izerinden, bu bdlimde Tirkiye ve
Almanya’daki denetim sistemlerinin yapisi, isleyisi ve sorun alanlar
kargilagtirmali olarak ele alinmaktadir.

Tiirkiye’de tarihi yapi restorasyonuna iligkin denetim mekanizmalari, basta
2863 sayil Kiiltiir ve Tabiat Varliklarin1 Koruma Kanunu olmak {izere ilgili
yonetmelikler ve uygulama rehberleri dogrultusunda sekillenmektedir. Proje
tasarimindan uygulama asamasina kadar koruma bdlge kurullari, belediyeler,
valilikler, miize miidiirliikleri, Vakiflar Genel Midiirliigii ve miiellif mimarlar
baslica aktorler olarak siirece dahil olmaktadir. Projelerde 6nce kurul onay1

30



alinmakta, sahadaki uygulama ise uzman heyetler ve ilgili idareler tarafindan
raporlar, fotograf belgeleri ve yerinde incelemeler yoluyla periyodik olarak
izlenmekte, tamamlanan uygulamalar nihai uygunluk raporu ve belgelenmis
proje dosyasiyla sonuglandirilmaktadir. Bununla birlikte personel yetersizligi,
yogun belge trafigi, kurumlar aras1 koordinasyon eksikligi ve bolgesel uygulama
farkliliklar1, denetimin siirekliligi ve derinligi bakimindan énemli smirliliklar
yaratmaktadir (Mumcu, 2023).

Almanya’da denetim sistemi, federal ve eyalet diizeyindeki anit koruma
yasalari (Denkmalschutz) ve ilgili yonetmelikler temelinde;
Denkmalschutzbehdrden (Anit Koruma Kurumlari), yerel yonetimler, kilise
kurumlan, vakiflar ve bagimsiz uzman kurullar1 arasinda paylagilan bir
sorumluluk alami olarak yapilandirilmistir. Frauenkirche Dresden 6rneginde,
Stiftung Frauenkirche Dresden’in koordinasyonunda yiiriitiilen siirecte bilimsel
danisma kurullari, bagimsiz uzman raporlari, kamusal bilgilendirme toplantilar
ve bagiscilar hedefleyen seffaflik araglari denetimin vazgecilmez bilesenleri
haline gelmistir. Uygulamanin her asamasinda teknik raporlar, malzeme ve statik
analizler, mali denetim belgeleri ve kamuya agik ara raporlar iiretilmistir. Bu
cercevede uygunsuz miidahaleler yalnizca hukuki yaptinmlarin degil, aymi
zamanda akademik elestiri ve kamuoyu denetiminin de konusu olabilmektedir
(Wenzel, 2007).

Uluslararasi standartlar, her iki lilkede denetimin ilkesel zeminini olusturur.
Venedik Tiizligli 6zgiinliik, minimum miidahale, geri doniisliiliik, kapsamli
belgelenme ve cagdas eklerin ayirt edilebilirligi gibi ilkeleri ile hem proje
onayinda hem de santiye denetimlerinde temel referans gerceve olarak kabul
edilmektedir (ICOMOS, 1964). UNESCO Diinya Miras1 Sozlesmesi (UNESCO,
1972) ve ilgili operasyonel rehberler ise, 6zellikle Diinya Mirasi listesine kayitl
alanlar i¢in periyodik raporlama, izleme misyonlari, etki degerlendirme raporlari
ve uyart mekanizmalar1 {lizerinden uluslararast denetim  boyutunu
giiclendirmekte; Istanbul’un Tarihi Alanlar1 baglaminda Ayasofya, Dresden Elbe
Vadisi baglaminda (Croci, 1999) Frauenkirche bu kiiresel izleme aginin odagina
yerlesmektedir.

Tiirkiye’de mevcut denetim yapisi, hukuki baglayiciligi ve merkezi denetim
giiclinii Oone ¢ikarirken, siireglerin seffafligit ve toplumsal katilm diizeyi
bakimindan gelismeye acik bir goriiniim sergiler. Proje kararlari ¢ogu zaman
uzmanlar ve biirokratik kadrolar arasinda sekillenmekte, sivil toplum orgiitleri,
yerel halk ve kullanicilarin siirece sistematik katilimi sinirhi kalmaktadir. Bu
durum, denetimin teknik dogruluk bakimindan gorece giiglii, ancak yerel bilgi,
kiiltiirel beklentiler ve toplumsal mesruiyet agisindan kirilgan olmasina yol
agmaktadir (Mumcu, 2023). Almanya’da ise ¢ok aktorlii ve yatay denetim
modeli, demokratik mesruluk ve kamusal seffafligi giiglendirirken, eyaletler arasi
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farklilasmalar ve uzun miizakere siirecleri karar alma hizini diisiirerek uygulama
takvimlerinin yonetimini zorlastirabilmektedir (Kunath, 2005).

Denetimin restorasyon sonrast bakim, izleme ve kullanict egitimi boyutu,
uzun vadeli koruma i¢in belirleyici bir 6l¢iit olarak 6ne ¢ikar. Tiirkiye’de mevzuat
periyodik bakim ve kontrol programlarini zorunlu kilmakla birlikte, finansman,
kurumsal orgiitlenme ve insan kaynagi yetersizlikleri nedeniyle pek ¢ok yapida
izleme ve raporlama siireklilik kazanmakta zorlanmaktadir (Mumcu, 2023).
Almanya’da ise bagimsiz teknik izleme kuruluslari, bdlgesel veri tabanlari,
diizenli durum raporlar1 ve kullaniciya yonelik bilgilendirme programlariyla
desteklenen daha kurumsallasmis bir bakim—denetim ekosistemi dikkati
cekmekte; sayisal modelleme, titresim olgtimleri ve siirekli izleme uygulamalari
bu ekosistemin teknik bilesenlerini olusturmaktadir (Mark, Cakmak, & Erdik,
1993).

Her iki iilkede de yetkin, bilimsel, katilimc1 ve seffaf denetim sistemlerinin
giiclendirilmesi, restorasyonun teknik dogrulugu kadar kiiltiirel mirasin
siirdiiriilebilirligi, kolektif hafizanin korunmasi ve toplumsal sahiplenmenin
artirillmast agisindan vazgecilmez bir gereklilik olarak ortaya ¢ikmaktadir.

6. Ayasofya ve Dresden Frauenkirche Restorasyonlarinin Karsilastirmalh
ve Detayh Incelemesi

Bu boliimde Ayasofya ve Dresden Frauenkirche drnekleri, tarihsel-mimari
gelisim, planlama ve kurumsal siirecler, teknik—idari sorunlar ve restorasyon
sonuclar1 bakimindan karsilastirmali ve analitik bir ¢cercevede ele alinmaktadir.
Her iki yap1 da savas, deprem, kentlesme ve islev degisimi gibi genis Olcekli
doniistimlere maruz kalmis; bu silireglerde gelistirilen restorasyon stratejileri,
ulusal koruma sistemlerinin isleyisini ve uluslararasi standartlarla kurulan iligki
bi¢imlerini goriiniir kilmigtir.

6.1 Ayasofya
6.1.1 Tarihsel ve Mimari Gelisim

Ayasofya, Imparator I. Justinianus déneminde 6. yiizy1lda insa edilen, merkezi
plan ile bazilika semasin1 birlestiren biiyiikk kubbeli anit yapisi olarak erken
Bizans mimarisinin en ¢arpici 6rneklerinden biri kabul edilir. Genis aciklikli ana
kubbe, onu tastyan yarim kubbeler ve kemer sistemi, tarih yazziminda biiyiik
aciklikl ortii sistemleri igin donlim noktalarindan biri olarak degerlendirilmistir.
Osmanli déneminde camiye doniistiiriilen yapi, Mimar Sinan’mn ekledigi dig
payandalar ve striikktiirel takviyelerle deprem gilivenligi agisindan
giiclendirilmistir. Minareler, tiirbeler, medrese ve diger yan birimlerin
eklenmesiyle klasik Osmanli cami kiilliyesi tipolojisine yaklasan ¢ok katmanli
bir kompleks haline gelmistir (Ahunbay, 2017).

32



Cumbhuriyet doneminde 6nce miize, ardindan yeniden cami statiisiiyle ele
alinan Ayasofya’da, Bizans ve Osmanli katmanlarimin birlikte korunmasini
hedefleyen bir koruma anlayis1 benimsenmistir. Mozaikler, striiktiirel elemanlar
ve i¢ mekan yiizeyleri, bilimsel yontemlere dayali konservasyon ve onarim
kampanyalar1 araciligiyla miidahaleye konu olmustur (Sahin, 2018). Yapinin
tarihsel siire¢ boyunca maruz kaldigi depremler, c¢evresel etkiler ve onceki
onarimlar, kubbe, ana tasiyici elemanlar ve dis cephelerde yinelenen hasar
bicimlerine yol acmistir. Deneysel Olgiimler, gézlemler ve raporlar, kubbe ve
minarelerde siireklilik gosteren catlaklar, dis cephede hava kirliligi ve nem
kaynakli yiizey bozulmalari, zemin ve galeri katlarinda su ve deformasyon
sorunlart ile mozaik tabakalarinda ayrilma risklerine isaret etmistir. Boylece
Ayasofya’nin tarihsel-mimari gelisimi, farkli donemlere ait striiktiirel ve estetik
miidahalelerin iist tiste bindigi, ¢cok katmanli bir koruma ve restorasyon tarihini
ortaya koymaktadir (Billur, Cesur, & Altunbas, 2020).

6.1.2. Planlama ve Kurumsal Siirec

Ayasofya’daki restorasyon siirecleri, Tiirkiye’deki merkeziyet¢i koruma
modeli ile Istanbul’un Tarihi Alanlar’’nin UNESCO Diinya Miras: statiisiinden
kaynaklanan uluslararas1 yiikiimliliiklerin = kesisiminde yiiriitiilmektedir.
Planlama ve karar alma asamalarinda Kiiltiir ve Turizm Bakanlig1, Vakiflar Genel
Miidiirliigii, istanbul Valiligi, koruma bdlge kurullari ve Ayasofya’ya iliskin
bilimsel danisma heyetleri temel ulusal aktorlerdir;, UNESCO ve ICOMOS ise
Diinya Miras1 alan1 baglaminda rehberlik ve izleme fonksiyonuyla siirece dahil
olmaktadir (Cengiz, 2021).

Planlama, mevcut durumun ayrintili bilimsel analiziyle baslar. Deprem riski
ve tastyict sistem davranigsinin degerlendirilmesi i¢in hasarsiz tahribatsiz
muayene yontemleri (lazer tarama, radar, ultrason, jeoradar), {i¢ boyutlu sayisal
modelleme ve laboratuvar destekli malzeme testleri kullanilmaktadir. Bizans ve
Osmanli donemlerine ait arsiv belgeleri, dnceki onarim raporlari, graviirler ve
fotograflar yardimiyla 6zgiin bilesenler ile tarihsel miidahaleler ayristirilmaya
caligilmaktadir (Aoki & Ural, 1997).

Bilimsel danisma kurullari, miidahale 6nceliklerinin, malzeme se¢imlerinin ve
giiclendirme stratejilerinin  belirlenmesinde belirleyici rol oynamaktadir.
Hazirlanan projeler koruma kurullarinda degerlendirilerek onaya sunulmakta,
sonrasinda ilgili idareler biitge, ihale ve santiye organizasyonunu ylriitmektedir
(Ahunbay, 2017). Bu ¢ok aktorlii yapi, kuramsal olarak denge ve denetimi
giiclendiren bir cergeve sunsa da, yetki alanlarinin kesistigi noktalarda
koordinasyon giicliiklerini de beraberinde getirmektedir. Diinya Miras1 alani
icinde gergeklestirilen miidahalelere iliskin UNESCO’ya bilgi aktarimi, etki
degerlendirmesi ve periyodik raporlama ylikiimliiliiklerinin zamanlama ve igerik
bakimindan nasil yerine getirildigi, uluslararasi1 degerlendirmelerde ozellikle
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izlenen bagliklardan biridir. Bu ¢er¢evede planlama ve kurumsal siireg, bilimsel
analize ve uluslararasi ilkelere dayali koruma anlayisi ile merkezi idare, yerel
kurumlar ve uluslararasi aktorler arasindaki karmasik etkilesimleri bir arada
barindirmaktadir (Croci, 1999).

6.1.3. Uygulamada Karsilasilan Sorunlar

Ayasofya’daki restorasyon uygulamalarinda gézlenen sorun alanlari, teknik—
striiktiirel risklerden idari—biirokratik zorluklara, yogun kullanim baskisindan
uluslararast ytikiimliiliklere uzanan c¢ok katmanli bir yapr sergiler. Teknik
diizlemde deprem riski ve statik denge, basat sorunsal olarak one ¢ikar. Tarihsel
depremler ana kubbe, yarim kubbeler ve tasiyici kemerlerde siireklilik gosteren
catlak ve deformasyonlara yol agmis, bu da giiclendirme kararlarinda minimum
miidahale ilkesi ile glivenlik gerekliligi arasinda hassas bir denge kurulmasim
zorunlu kilmistir. Hasarsiz tespit yontemleri, jeofizik incelemeler ve endoskopik
caligmalar kubbe kaburgalar1 ve duvar i¢i bosluklara iligkin kritik veriler saglasa
da, bu verilerin hangi miidahale tiplerini gerektirdigi konusunda miihendislik
yaklagimlari arasinda farkliliklar ortaya ¢ikabilmektedir (Aoki & Ural, 1997).

Nem, su ve cevresel etkiler, tasiyici sistem ve ylizeylerdeki bozulmayi
hizlandiran diger temel etmenlerdir. Cat1 kaplamalarindaki sizintilar, zemin ve
dosemelerde su birikimi, biyolojik kolonizasyon ve atmosferik kirlenme,
ozellikle galeri kat1, mermer kaplamalar ve dis cephe tag dokusunda gozle goriilen
hasarlara neden olmus; enjeksiyon uygulamalari, drenaj diizenlemeleri ve yiizey
koruma tedbirleriyle bu sorunlara miidahale edilmeye ¢alisiimistir (Diker, 2017).

Malzeme ve is¢ilik temini, Bizans ve Osmanli donemlerine ait malzemelerle
uyumlu yeni tugla, harg, tag ve kursun iiretiminin saglanmasi agisindan énemli
bir glicliik alanidir. Sertifikasyon ve laboratuvar analiz siire¢leri hem maliyet hem
de siire baskisini artirmaktadir (Sahin, 2018).

Idari ve biirokratik diizlemde Kiiltiir ve Turizm Bakanligi, Vakiflar Genel
Midiirliigii, Valilik, koruma kurullari, bilim kurullart ve UNESCO gibi farkli
Olceklerdeki aktorler arasindaki koordinasyon ihtiyaci, yetki ve sorumluluk
sinirlarinin zaman zaman tartismali hale gelmesine neden olmaktadir.

Teknik rapor ve bilimsel onerilerin karar siire¢lerine tam olarak yansimamasi,
proje—ihale siireglerinde teknik yeterlilik ile maliyet baskis1 arasindaki gerilim ve
modern yonetim araglarinin (yapi bilgi modellemesi, biitiinlesik proje yonetim
yazilimlari, seffaf ihale platformlar1) denetim ve uygulama siireclerine sinirli
entegrasyonu, uygulamanin niteligi ve takvimi iizerinde olumsuz etkiler
yaratabilmektedir (Sahin, 2018).

Toplumsal ve islevsel diizlemde Ayasofya’nin eszamanli olarak hem ibadet
mekani hem de yogun ziyaretgi ¢eken bir kiiltiirel miras alan1 olarak kullanilmasi,
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asir1 kullanic1 baskisi, ylizey aginmast ve vandalizm risklerini artirmaktadir;
restorasyon caligmalarimin ibadeti asgari diizeyde kesintiye ugratarak
stirdiiriilmesi geregi, santiye organizasyonunu karmasiklastirmakta ve gecici
ortii, yonlendirme ile erisim diizenlemelerini zorunlu kilmaktadir (Cengiz , 2021).
Proje kararlarinin ve uygulamalarin kamuoyu ve uzman g¢evrelerle siirli 6l¢iide
paylasilmasi; islev degisikligi, mozaik ve fresklerin goriiniirliigii gibi konularda
ulusal ve uluslararas1 diizeyde dile getirilen elestiriler, seffaflik ve katilim
mekanizmalarinin giiglendirilmesi geregini ortaya koymaktadir.

Diinya Mirasi statiisii gercevesinde UNESCQO’ya zamaninda ve yeterli igerikte
raporlama yapilmadigr yoniindeki uyarilar, uluslararasi normlara uyum ve
yonetigim kalitesi baglaminda Ayasofya restorasyonunu 6nemli bir tartigma alan
haline getirmistir (Croci, 1999). Bu ¢ok katmanli sorunlar, Ayasofya’daki
restorasyonun yalnizca teknik bir miihendislik ve konservasyon siireci degil, ayni
zamanda karmasik bir yonetisim, toplum-mekan iligskisi ve uluslararasi
yukiimliiliik alan1 olarak degerlendirilmesi gerektigini gostermektedir.

6.1.4. Restorasyonun Sonuclari

Ayasofya’da yiiriitilen restorasyon ¢aligmalari, yalmzca teknik ve
mithendislik boyutundaki iyilestirmelerle sinirli kalmamakta; yapinin striiktiirel
giivenligi, tasidigi simgesel anlam ve ulusal-evrensel hafizadaki konumu
acisindan ¢ok katmanl sonuglar iiretmektedir. Bu ¢ercevede elde edilen ¢iktilar,
hem tasiyici sistemin performansina hem de yapinin kullanim bigimleri ve
algilanisina iliskin yeni degerlendirmeleri giindeme getirmektedir (Mark,
Cakmak, & Erdik, 1993).

Teknik ve mimari acidan ana kubbe, kemerler, galeri dosemeleri ve dig
cepheye yonelik miidahaleler, {i¢ boyutlu striiktiirel analizler, lazer tarama
verileri ve jeofizik incelemelerle elde edilen bulgulara dayanilarak kurgulanmistir
(Sekil 1). Catlaklarin enjeksiyon harclariyla doldurulmasi, zayiflamis bolgelerin
takviye edilmesi, zemin mermerlerinin konservasyonu ve belirli noktalarda demir
gergilerin beden duvarlarina ankrajlanmasi, yapinin hem statik hem dinamik
davranisini iyilestirmeye yonelik uygulamalar olarak belgelendirilmistir (Mark,
Cakmak, & Erdik, 1993).
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Sekil 1. Bosluklarin yerlerinin jeoradar yontemi ile tespiti (Cura, 2024).

Mozaik, fresk ve duvar resimlerinde gergeklestirilen mikro enjeksiyon,
ylizey temizligi ve sabitleme islemleri, nem ve titresim kaynakli riskleri
azaltmay1 hedeflerken; ¢imento esasl eski miidahalelerin sokiilerek yerlerine
kire¢ esasli ve 0zgiin doku ile daha uyumlu harglarin kullanilmasi, malzeme
uyumlulugu ve uzun dénem davranisi agisindan O6nemli bir esik olarak
degerlendirilmektedir (Sekil 2, 3). Bununla birlikte, bu miidahalelerin gercek
etkilerinin saglikli bi¢imde degerlendirilebilmesi i¢in uzun siireli izleme, diizenli
Olciim kampanyalar1 ve periyodik teknik raporlamanin siirdiiriilmesi geregi
devam etmektedir (Ayasofya Bati Cephesi Bilimsel Degerlendirme Kurulu,
2021).

Sekil 2. Endoskopik fotograf. Solda mikro makro gegisin kurum olugmus siva katmant
ayrig1, Sagda mikro makro gecisin bulunmadigi kurum olusmamis siva katmani ayrigi
(Cura, 2024).

36



Sekil 3. Solda mikro enjeksiyon, sagda makro enjeksiyon (Cura, 2024).

Toplumsal ve kiiltiirel diizlemde Ayasofya’nin eszamanli olarak ibadet
mekan1 ve kiiresel Olcekte taninan bir kiiltiirel miras alam1 olarak varligim
siirdiirmesi, ulusal aidiyet, kolektif hafiza ve anitsal temsil eksenindeki
tartismalar1 daha goriiniir hale getirmistir (Cengiz, 2021). Kiilliye bilesenlerinin
onarilarak yeniden kullanima agilmasi, yapinin tarihsel sosyal islevlerinin bir
boliimiiniin canlanmasina imkan tanirken; islev degisiklikleri, mekansal
diizenlemeler ve ikonografik unsurlarin goriiniirliigiine iliskin tercihler, farkl
toplumsal gruplar ve uluslararasi ¢evreler nezdinde birbirinden oldukga farkli
yorumlara konu olmaktadir. Bu durum, restorasyon sonrasindaki kullanim
bicimleri, ziyaret¢i yOnetimi, bilgilendirme ve araci anlatilarin, koruma
politikalarinin toplumsal kabulii ve mesrulugu agisindan belirleyici hale geldigini
gostermektedir (Ahunbay, 2017).

Uluslararas1 diizeyde Ayasofya’ya yoOnelik miidahaleler, UNESCO Diinya
Miras1 Sozlesmesi ve ilgili rehberlerin 6ngdrdiigii raporlama ve degerlendirme
siirecleri icinde ele alinmakta; islev degisimi, restorasyon miidahaleleri ve
yonetim diizenekleri, Diinya Mirasi alanlarinda ¢ok katmanli mirasin nasil ele
almacagina iligkin kiiresel tartigmalarla dogrudan iliski kurmaktadir (Croci,
1999).

Bizans, Osmanli ve Cumhuriyet donemlerine ait katmanlar1 bir arada
barindiran bir miras alan1 olarak Ayasofya’nin ydnetimi, “gok katmanli miras”
yaklasimmin hem kuramsal hem de pratik sinamalarmi igeren o6rnek bir
laboratuvar olarak okunabilmektedir. Bu baglamda Ayasofya’daki restorasyon,
teknik ve estetik agidan saglanan ilerlemelerin yani sira, yonetisim, seffaflik,
katilim ve uluslararasi yilikiimliiliiklere uyum bakimindan siirekli gézden gegirme
ve iyilestirme gerektiren, duragan olmayan bir siire¢ olarak degerlendirilmekte;
bu siiregte gelistirilecek modellerin, benzer ¢ok katmanli miras alanlart i¢in de
referans olusturma potansiyeli tagidig1 goriilmektedir (Mumcu, 2023).
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6.2. Frauenkirche
6.2.1 Tarihsel ve mimari gelisim

Frauenkirche Dresden’in tarihsel ve mimari gelisimi, Saksonya kent tarihinin
ve Protestan kutsal mimarisinin merkezinde yer alan ¢ok katmanli bir siireg
olarak okunabilir. Ortagagdaki erken misyoner kilisesinden barok dénemin
anitsal kubbeli yapisina ve savas yikimi sonrasinda gergeklestirilen
rekonstriiksiyona uzanan bu siire¢, her donemin toplumsal, siyasal ve estetik
gereksinimlerinin yapida farkli katmanlar halinde iz biraktig1 bir doniisiimii
yansitmaktadir. Ortagag’da Sorb yerlesimlerinin Hristiyanlagmasina hizmet eden
erken kilise, 12. ylizyildan itibaren Dresden’in kentlesmesiyle cemaat kilisesi
islevi Ustlenmistir (Sekil 4). 15. yiizyil sonlarinda gotik bigimde yeniden inga
edilerek Reformasyon sonrasinda baslica Protestan ibadet ve cenaze
mekéanlarindan biri haline gelmistir (Gilbert, 2005).

Sekil 4. Frauenkirche 1881 (Edlich, 2025).

Barok dénemde, 1722°de kent konseyinin yeni bir anitsal Protestan kilisesi
inga etme karar1 almasiyla, marangoz kokenli usta Georg Béhr’in tasarladigi yeni
Frauenkirche’nin temeli 1726°da atilmis; sekizgen planli, Elbe kumtasiyla oriilii
biiytik tag kubbesi ve “can” formu, kisa siirede Dresden siluetinin belirleyici
unsurlarindan biri olmustur. Yaklasik 45 x 45 m zemin o6lgiileri ve 23,5 m
capinda, 67 m yiiksekligindeki kubbesiyle yapi, tas yigma kubbe sisteminin
Kuzey Alpler bolgesindeki en Onemli oOrneklerinden biri olarak
degerlendirilmektedir. Di1g cephede kullanilan farkli tas tiirlerinin renk tonlar
hem malzeme ¢esitliligini hem de barok estetik dili vurgulamaktadir. 18. ve 19.
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yiizyillarda Silbermann orgu ve Johann Sebastian Bach’in 1736 tarihli konseri
gibi olaylar, kiliseyi kentin miizik ve sanat yasaminin odagna tagimistir.
Neumarkt Meydani’ndaki konumu, Frauenkirche’yi Saksonya’nin dinsel ve
siyasal temsil mekanlarindan biri olarak pekistirmistir (Gilbert, 2005).

13—15 Subat 1945 Dresden bombardimani sirasinda Frauenkirche dogrudan
isabet almamis olsa da, gevredeki yangin firtinasinin etkisiyle i¢ mekandaki
sicakligin bin derece civarina yiikselmesi, kubbe ve ana govde taglarinda ani
gevseme, catlama ve kademeli ¢okmelere yol agmistir. Ana kubbe 15 Subat
sabah1 ¢okmiis ve binlerce ton tas alt katlara gogerek yapiyr harabe haline
getirmistir.

Savas sonrasinda enkaz yaklagik yarim yiizyll boyunca bilingli sekilde
kaldirilmadan birakilmistir. Bu siire iginde harabe, Dresden’de savas yikimi, yas
ve baris arayisinin mekansal bir sembolii olarak algilanmis ve DDR doneminde
siyasi—ekonomik kosullar nedeniyle yeniden insa edilmemistir (Wenzel, 2007).

Almanya’nin birlesmesinin ardindan 1990’11 yillarda baslatilan yeniden insa
stirecinde, orijinal taglarin 6nemli bir boliimii numaralandirilarak kataloglanmas,
iic boyutlu “tas arsivi” olusturulmus ve yapilan degerlendirmeler sonucunda
yaklasik yiizde 45’inin yeniden kullanilabildigi tespit edilmistir. Eksik hacimler
icin yeni Elbe kumtasi bloklar jeolojik 6zellikler ve renk uyumu gozetilerek
secilmistir. 2005’te tamamlanan rekonstriiksiyon, barok formun titiz bigimde
yeniden kurulmasini, savas yikiminin izlerini tasiyan yanik ve kararmis taglarin
bilingli olarak goriiniir birakilmasiyla birlestirerek Frauenkirche’yi hem islevsel
bir kutsal mekan hem de kolektif hafiza tagiyicis1 konumuna yerlestirmistir (Sekil
5, 6). (Jager, Bergander, & Pohle, 1999).

Sekil 5. Frauenkirche harabe resmi (Newald, 1983).
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Sekil 6. Yeniden Insa (Stiftung Frauenkirche Dresden, 2003).

6.2.2. Restorasyon Oncesi Fiziki Durum

Frauenkirche’nin restorasyon oncesi fiziki durumu, II. Diinya Savasi
bombardimaninin dogrudan etkileri, bunu izleyen yaklasik yarim ylizyillik
harabe donemi ve bu siiregte biriken gevresel etkilerin yol agtig1 agir striiktiirel
ve malzeme bozulmalari ile, enkazin kent hafizasindaki simgesel rolii izerinden
tanimlanabilir.

Bombardiman sirasinda olugan asir1 1s1, Elbe kumtagi kubbe ve tasiyici
duvarlarda kararma, catlama, kabuk ayrigmasi ve dayanim kaybina neden
olmustur. Ana kubbenin ¢okmesiyle yaklasik 6.000 tonluk tas ve moloz kiitlesi
alt katlara gogerek bodrum ve zemin seviyelerinde ek yiikler ve stabilite sorunlari
yaratmistir.

Savas sonrasinda harabenin bilingli olarak kaldirilmamasi, enkaz yiginlarinin
uzun siire yagmur, don—¢oziilme dongiileri ve biyolojik etkilere agik kalmasina
yol agmustir. Ozellikle temel ve bodrum bolgelerinde rutubet, tuzlanma ve
mikrobiyal bozulma siiregleri hizlanmistir. Kalan tas bloklarinin 6nemli bir
boliimiinde yiizey erozyonu, derin catlaklar ve gdzenek yapisinda zayiflama
gozlenmistir. Bu durum yeniden insa silirecinde hangi taslarin tekrar
kullanilabileceginin belirlenmesi i¢in ayrmtili siniflandirma, numaralandirma ve
deney programini zorunlu kilmig, barok i¢ mekéana ait altar, freskler, org ve
dekoratif elemanlarin biiyliik kismi yikimla birlikte kaybedilmis, molozlar
arasindan kurtarilan siirli sayidaki 6zgiin parca ise kimyasal ve fiziksel analizler
sonucunda yeni yapiya sec¢ici bigimde entegre edilmistir (Jager, Bergander, &
Pohle, 1999).

Enkazin uzun siire kent dokusu i¢inde varligimi siirdiirmesi, Frauenkirche’yi
yalnizca teknik bir yikim meselesi olmaktan ¢ikararak, Dresden’in savas sonrasi
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kimliginde yas, hatirlama ve barig arayisinin odak mekéanlarindan biri héline
getirmistir.

DDR doneminde gerceklestirilen anma tdrenleri, baris ayinleri ve toplumsal
bulusmalar, harabeyi bir tiir agik hava hafiza mekanina doniistiirmiis; bu simgesel
konum, birlesme sonrasindaki yeniden insa siirecinin hem teknik onceliklerini
(taslarin korunmasi, belgelendirme, rekonstriiksiyon derecesi) hem de sembolik
kurgusunu (yanik taslarin goriinlir birakilmasi, savas hafizasinin mekanda
okunabilirligi) belirleyen temel cercevelerden birini olusturmustur (Kunath,
2005).

6.2.3. Planlama ve Kurumsal Siire¢

Frauenkirche’nin yeniden insasi, Almanya’nin birlesmesinin ardindan sivil
toplum girisimleri, kilise ve vakif yapilari, yerel ve eyalet diizeyindeki otoriteler
ile ulusal-uluslararas1t bagis¢ct ve uzman c¢evrelerin ortakligiyla yiiriitiilen ¢ok
katmanli bir planlama ve kurumsal siirecin iiriinii olarak sekillenmistir. Bu
stirecte Stiftung Frauenkirche Dresden, projenin ana kurumsal tastyicisi
konumunda hem bagis kampanyalarinin organizasyonunu iistlenmis hem de
planlama, proje gelistirme ve uygulama agamalarinda farkli disiplinlerden
uzmanlarla yiiriitiilen igbirligini koordine eden merkezi aktor olarak rol almigtir
(Stiftung Frauenkirche Dresden, 2003).

Planlama asamasinda savas Oncesi planlar, fotograflar, graviirler ve yazil
belgeler, harabenin ayrintili dokiimantasyonu ve tas envanteri ile birlikte
degerlendirilmistir. Ozgiin barok geometrinin miimkiin oldugunca dogru bicimde
yeniden iiretilebilmesi icin kapsamli bir belgeleme ve analiz programi
gelistirilmigtir. Enkazda bulunan her tag blok numaralandirilmig, konumu
kaydedilmis, fiziksel ve kimyasal testlerden gegirilerek yeniden kullanima
uygunluk agisindan derecelendirilmistir. Bu veriler bilgisayar destekli ii¢ boyutlu
modellerle birlestirilerek  yeni striiktiirel tasarimin  temel girdilerini
olusturmustur. Boylece planlama siireci, yalnizca bir rekonstriiksiyon projesi
degil, ayn1 zamanda harabenin bilimsel envanterinin ¢ikarilmasi ve “eski—yeni”
taglarin mekansal iliskilerinin kurgulanmasi olarak tanimlanabilecek bir
belgeleme ve tasarim pratigine doniismiistiir (Jager, Bergander, & Pohle, 1999).

Kurumsal diizlemde Stiftung Frauenkirche Dresden’in yani sira eyalet ve kent
yonetimleri, kilise kurumlari, bilimsel danigma kurullart ve genis bagisct agi
karar alma siireclerine dahil olmustur. Proje finansmaninin biiyiikk béliimiiniin
bireysel ve kurumsal bagislarla saglanmasi, fon yonetiminde seffaflik, diizenli
raporlama ve kamuya agik bilgilendirme araglarini kurumsal yapinin vazgegilmez
bilesenleri haline getirmistir. Bu diizenek, planlama asamasinda teknik dogruluk
ile toplumsal kabuliin birlikte gozetildigi, ¢cok aktorlii ve katilimer bir modelin
gelismesine  olanak  tanimistir.  Frauenkirche rekonstriiksiyonunu  hem
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miihendislik ve sanat tarihi agisindan hem de yonetisim ve toplumsal katilim
bakimindan 6rnek bir uygulama konumuna tagimistir (Kunath, 2005).

6.2.4. Uygulamada Karsilasilan Sorunlar

Frauenkirche Dresden’in yeniden insa siirecinde karsilasilan giicliikler,
teknik, lojistik, yonetsel ve toplumsal boyutlar1 birlikte ele alinmasi gereken,
nadir yogunlukta bir sorunlar kiimesini ortaya koymustur. Siire¢, yalnizca
yikilmis bir anitin yeniden ayaga kaldirilmasindan ibaret olmayip, biiyiik 6lciide
harabeye doniismiis ve kismen belgelenmis bir yapi lizerinden, barok dénemin en
karmasik tag kubbelerinden birinin 6zgiin malzeme ile cagdas miihendislik
yaklagimlarint birlestirerek yeniden kurgulanmasimi gerektirmistir (Jager,
Bergander, & Pohle, 1999).

Geometri ve Statik

Geometrinin yeniden olusturulmasi ve statik ¢éziimleme, savasta biitiiniiyle
¢Okmiis bir yapinin 6zgiin sekil ve yilik tasima sisteminin yeniden kurulmasi
gerekliligi nedeniyle bagli basina kritik bir sorun alani olmustur. 18. yiizyila ait
planlar, graviirler, ge¢c donem fotograflar ve miidahale kayitlari, tas is¢iligine dair
arsiv verileriyle birlikte kullanilarak ayrintili striiktiirel modeller gelistirilmistir.
Barok egimli kubbe ve kivrimli cephe yiizeylerinin bilgisayar destekli {i¢ boyutlu
modellenmesinde ve tasiyici sistem analizlerinde toleranslar milimetre diizeyinde
tutulmustur. Ozellikle kubbe, i¢ payandalar ve tas bloklar arasindaki diisey ve
yatay yiik aktariminin yeniden tanimlanmasi, ¢ok sayida yeniden hesaplama ve
revizyonu gerektirmis, bu da silirecin miihendislik karmasikligini artirmistir
(Sekil 7) (Peter & Hertenstein, Reconstruction of the Frauenkirche Dresden,
structural proof-checking using a complete 3D , 1999). Bu siireg, rekonstriiksiyon
projelerinde tarihsel geometriye baglilik ile cagdas giivenlik standartlar1 arasinda
stirekli bir hesaplagsma ve yeniden degerlendirme gerektirdigini géstermektedir.

42



Sekil 7. Tas Bloklarin kullanimi (Peter & Lochner, Wiederaufbau der Frauenkirche,
2005).

Eski—Yeni Tas ve Etik

Eski ve yeni taglarin birlikte kullanimi, hem teknik hem etik agidan siirecin
merkez] tartisma basliklarindan birini olugturmustur. Enkazdan ¢ikarilan yaklagik
12.000 ton tas i¢inden yeniden kullanilabilir durumda olan kumtasi bloklar tek
tek belgelenmis, fiziksel-kimyasal oOzellikleri ve renk tonlar1 agisindan
degerlendirilmis ve buna goére konumlandirilmistir. Eksik hacimler igin
kullanilan yeni Elbe kumtaglari, striiktiirel ve gorsel uyum goézetilerek segilmistir.
Cephedeki kararmis ve yangin izleri tasiyan taglarin bilingli bigimde goriiniir
birakilmasi, mimari biitiinlik ile savas hafizasinin mekanda nasil temsil
edilecegine iliskin tartigmalarin odaginda yer almistir. Derz kalinliklarinin ve
harg karakterinin 6zgiin tas isciligiyle uyumlu bi¢imde belirlenmesi, eski ve yeni
elemanlar arasinda mikroskobik Olgekte biitiinliik saglama g¢abasini zorunlu
kilmistir (Wenzel, 2007). Dolayisiyla, Frauenkirche’nin cephe ve kubbe
tasariminda, malzeme otantikliginin yalnizca eski taglarin korunmasiyla degil,
yangin izlerinin ve kararmalarin bilingli bi¢imde goriiniir birakilmasiyla da etik
bir tercih olarak mekéna kaydedildigi sdylenebilir.
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Sekil 8. Enkazdan ¢ikan Tas Bloklarin yeniden kullanimi (Stiftung Frauenkirche
Dresden, 2003).

I¢c Mekan ve Cagdas Sistemler

I¢c mekanin yeniden kurgulanmasinda barok donemden geriye cok az sayida
Ozglin altar, fresk ve siisleme unsurunun kalmig olmasi, sanat tarihi ve
restorasyon ekipleri i¢in 6nemli bir smurlilik olarak ortaya ¢ikmustir. Tarihi
fotograflar, graviirler ve renk analizleri temel alinarak i¢c mekan donatilarinin
rekonstriiksiyonu yapilmistir. Mekanin akustigi, 1s1k diizeni ve gorsel algisinin
tarihsel verilere miimkiin oldugunca yakin bi¢cimde yeniden {retilmesi
hedeflenmistir. Ayni1 zamanda ¢agdas kullanim gereksinimleri dogrultusunda
havalandirma, 1sitma ve enerji sistemleri, 6zgiin mekansal kurgu ve cephe algisin
goriiniir bigimde etkilemeden, galeri bosluklari, dogsemeler ve koro alanlar igine
gizli bigimde entegre edilmistir (Wenzel, 2007). Bu ¢6ziim, Venedik Tiiziigii niin
“cagdas eklerin ayirt edilebilirligi” ilkesini form diizeyinde smirli, islevsel
diizeyde ise yogun bir entegrasyonla yorumlayarak, tarihsel mekénsal algiy1
bozmayacak, ancak konfor ve kullanim gereksinimlerini karsilayacak bir denge
arayisini yansitmaktadir.

Lojistik ve Finans

Lojistik ve finansal agidan uzun siireli bir santiyenin ydnetimi, milyonlarca
avroluk bagislarin seffaf bigimde idare edilmesi, farkli disiplinlerden uzmanlarin
koordinasyonu ve kapsamli belgeleme siireglerinin siirekliligi ek zorluklar
dogurmustur. Cok sayida bireysel ve kurumsal bagisciya karsi hesap verebilirlik
yiikiimliiliigii, diizenli raporlama ve kamuya agik bilgilendirme uygulamalarini
zorunlu kilmistir. Teknik kararlarin toplumsal beklentilerle uyumlu bigimde
gerekgelendirilmesini gerektirmistir (Europdischer Rechnungshof, 2020). Bu
deneyim, bagis temelli ve vakif odakli projelerde, teknik kararlarin yalnizca

44



miithendislik ve sanat tarihi uzmanlarina degil, aym1 zamanda bagis¢ilar ve genis
kamuoyuna agiklanmasini gerektiren, seffaf ve hesap verebilir bir ydnetim
modelini gerektirmektedir.

6.2.5. Restorasyonun Sonug¢lari

Frauenkirche Dresden’in yeniden insasi, savas sonrast Avrupa’da kiiltiirel
mirasin yeniden insasi ve kolektif hafizanin mekansal temsili tartigmalarinda
sikca atif yapilan bir 6rnek konumuna gelmistir. Teknik ve mimari agidan barok
tas kubbe ve cephelerin yeniden insasi, 6zgiin form ve oranlarin biiyiik 6lciide
korunmasiyla birlikte modern miihendislik ve malzeme teknolojilerinin
entegrasyonunu basarmistir. Yeniden kullanilan 6zgiin taglarin yeni taslarla
birlikte yigma striiktiire katilmasi, bir yandan tarihi 6gelerin cephede ve ig
mekanda okunabilir kalmasin1 saglamis, diger yandan tasiyici sistemin cagdas
giivenlik standartlarina uyarlanmasina imkan tammustir. I¢ mekanda barok
diizenin ve sanat programinin rekonstriiksiyonu, tarihi fotograflar ve graviirlere
dayali titiz bir ¢caligma sonucunda gerceklestirilmistir. Enerji, iklimlendirme ve
akustik sistemlerin “gdriinmez” entegrasyonu sayesinde hem ibadet hem de
konser kullanimi i¢in uygun, ¢ok islevli bir mekansal ortam elde edilmistir.
Boylece, Frauenkirche’de yeniden insa edilen tag kubbe ve cepheler, 6zgiin barok
formun korunmasi ile giincel miihendislik ve iklimlendirme teknolojilerinin
entegrasyonu arasinda drnek gosterilebilir bir uyum diizeyi ortaya koymaktadir.

Toplumsal ve kiiltiirel diizeyde Frauenkirche’nin yeniden insasi, Almanya’nin
birlesmesi baglaminda baris ve uzlasi sdéyleminin baslica sembollerinden biri
haline gelmistir. Genis ¢apli bagis kampanyalar1 ve uluslararasi katilim, projeyi
yerel sinirlart asan, kiiresel Olgekte sahiplenilen bir girisim haline getirmistir.
Agcilig ve sonrasindaki torenler, savasin anist ve baris ideali etrafinda kurgulanan
sOylemlerle iligkilendirilmistir. Kilisenin “barisin evi” olarak tanimlanmasina
zemin hazirlamigtir. Yanik ve kararmig taglarin cephede bilingli bigimde goriiniir
birakilmasi, yikimin ve yeniden dogusun ayni cephe diizleminde birlikte
okunabildigi bir bellek katmani olusturmustur. Bu yaklasim, mekéansal temsil ile
hafiza politikalar1 arasindaki iliskinin somut bir ifadesi olarak 6ne g¢ikmigtir
(Wenzel, 2007). Bu durum, Frauenkirche’yi yalnizca yeniden inga edilmis bir
barok kilise olmaktan ¢ikararak, savag hafizasi ile barig ve uzlasi ideallerini ayni
mekansal kurgu icinde birlestiren bir “hafiza mekani1” haline getirmektedir. Bu
yonleriyle Frauenkirche, savasta agir hasar gormils tarihi yapilarn
rekonstriilksiyonunda teknik dogruluk, malzeme uyumu, etik tartismalar ve
toplumsal katilmin birlikte ele alinmasini gerektiren karmagsik siirecler icin
referans niteliginde bir 6rnek sunmaktadir.

Yikim, harabe ve yeniden inga arasinda kurdugu siireklilik, mimarlik ve
restorasyon literatliriiniin yani sira hafiza ¢aligmalar1 ve baris aragtirmalarinda da
tartigilan bir model haline gelmektedir. Ancak, savasta neredeyse tamamen
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yikilmig bir yapimin yiliksek dogrulukla da olsa yeniden insa edilmesi, Venedik
Tiiziigii’'nlin rekonstriiksiyona yonelik ¢ekinceleri ve otantiklik tartigmalari
acisindan,  Frauenkirche’yi  koruma kurami iginde hélen elestirel
degerlendirmelere acik, tartigmali bir 6rnek olarak konumlandirmaktadir.

7. Ayasofya ve Frauenkirche Dresden: Restorasyon Yaklasimlarinin
Karsilastirilmasi

Bu boliim, Ayasofya ve Frauenkirche’nin restorasyon yaklasimlarini teknik-
striiktiirel ¢oziimler, hukuki ve kurumsal modeller, finansman ve seffaflik
mekanizmalari, toplumsal katilim ve kiiltiirel bellek ile otantiklik ve koruma etigi
boyutlarinda karsilagtirmali olarak tartigmaktadir.

Teknik ve Striiktiirel Yaklasimlar

Ayasofya’da restorasyon, oncelikle deprem riski, malzeme yorgunlugu, nem
ve su etkisi gibi yapisal sorunlarin bilimsel yontemlerle tespitine dayanmaktadir.
Kubbe, kemerler, payandalar ve zemin sistemlerinde tekrarlayan catlak ve
deformasyonlar ile mozaik ve duvar resimlerindeki katman ayrilmasi ve ylizey
bozulmalari, 20. yiizyil sonlarindan itibaren gergeklestirilen {i¢ boyutlu lazer
tarama, fotogrametri, jeofizik Olglimler ve laboratuvar analizlerine dayali
kapsamli belgeleme calismalariyla ortaya konulmaktadir (Mark, Cakmak, &
Erdik, 1993). Miidahalelerde 6zgiin tugla ve tas malzeme, kire¢ esasli harglar ve
geleneksel iscilik, celik ankraj ve gergi sistemleri gibi ¢agdas giliclendirme
coziimleriyle birlestirilmekte; mozaiklerde ylizey temizligi, mikro enjeksiyon ve
kimyasal sabitleme teknikleri kullanilmaktadir (Bing6l, 2019). Frauenkirche
Dresden’de ise rekonstriiksiyon siireci, savasta neredeyse tamamen yikilmis bir
yapinin yaklasik elli y1l harabe olarak kaldiktan sonra yeniden ingasinin anlami
ve sinirlar etrafinda sekillenmistir. Enkazdaki her tas blok numaralandirilarak
dijital envantere iglenmis, fiziksel ve kimyasal testlerden gecirilmis ve yeniden
kullanilabilir kabul edilen taglar, bilgisayar destekli {i¢ boyutlu modelleme ile
0zgiin barok plana gore konumlandirilmistir (Jager, Bergander, & Pohle, 1999).
Eksik hacimler i¢in kullanilan yeni Elbe kumtasi bloklar1 malzeme ve renk
uyumu gozetilerek secilirken, yanik ve kararmis 6zgiin taslarin cephede bilingli
bi¢imde goriiniir birakilmasi, savasin izlerinin mimari kompozisyonun pargasi
olarak korunmasini hedeflemistir. Dolayisiyla Ayasofya’da koruma kararlari,
deprem riski altindaki 6zgiin ¢ok katmanli dokunun giiglendirilmesi etrafinda
yogunlagirken, Frauenkirche’de odak, savasta yok olmus bir yapinin yeniden
ingasinda malzeme ve form otantikliginin ne Slgiide saglanabilecegi ve bunun
hangi kosullarda mesru kabul edilebilecegi sorusuna kaymaktadir.

Hukuki ve Kurumsal Modeller

Ayasofya’da hukuki ve kurumsal zemin, vakif miilkiyeti, 2863 sayil1 yasa,
devletin merkeziyet¢i koruma sistemi ve UNESCO Diinya Miras1 ylikiimliiliikleri
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arasindaki gerilimli dengede bicimlenmektedir. Karar siirecleri agirlikli olarak
bakanliklar, Vakiflar Genel Mudiirliigii, koruma kurullart ve bilim kurullari gibi
merkezi kurumlar ile uzman kadrolar {izerinden yiiriitiilmekte, toplumsal katilhim
ise smirli  kanallar araciligiyla gergeklesmektedir (Mumcu, 2023).
Frauenkirche’de ise Stiftung Frauenkirche Dresden, ulusal ve uluslararasi bagisei
agin1 yoneten, seffaf finansman ve raporlama mekanizmalarini siirdiiren, bilimsel
ve etik komisyonlarin siirekliligini saglayan merkezi aktdr olarak 6ne ¢ikmakta;
karar alma ve uygulama asamalarina kilise kurumlari, yerel yonetimler ve sivil
toplumun dahil oldugu genis toplumsal katilim ve uluslararasi dayanigma eslik
etmektedir (Kunath, 2005). Bu ¢ergevede Ayasofya, devlet glidiimlii ve merkezi
denetimin agir bastigl, uzman odakli bir kurumsal model sergilerken;
Frauenkirche, vakif temelli, bagis ve katilim odakli, gorece yatay bir kurumsal
orgiitlenme ile temsil edilmektedir.

Finansman ve Seffaflik

Ayasofya’da restorasyon projeleri biiylik 6l¢iide kamu biitgesi, Vakiflar Genel
Miidiirliigii kaynaklar1 ve zaman zaman proje bazli fonlarla finanse edilmektedir.
Biitgelendirme ve ihale siirecleri merkezi idare ve ilgili kurumlar {izerinden
yiiriitilmekte, seffaflik ve kamuya yonelik bilgilendirme ise ¢cogunlukla resmi
aciklamalar ve sinirl raporlama pratikleriyle sinirli kalmaktadir (Mumcu, 2023).
Frauenkirche’de ise yeniden inga siirecinin Onemli bir boliimii ulusal ve
uluslararast bagis kampanyalariyla desteklenmistir. Stiftung Frauenkirche
Dresden tarafindan yiiriitiilen bu siirecte bagisct listeleri, mali raporlar ve proje
ilerleme bilgileri diizenli olarak kamuya agilmis, finansman yonetimi ile teknik
kararlar arasindaki bag seffaflik ilkesi c¢ergevesinde gerekgelendirilmistir
(Européischer Rechnungshof, 2020). Boylece Ayasofya’da finansman modeli
agirlikli olarak devlet biitgesi ve kurumsal kararlar iizerinden sekillenirken,
Frauenkirche’de genis bir bagis¢1 tabani ve seffaf vakif yonetimi, hem finansal
stirdiiriilebilirligi hem de toplumsal mesruiyeti belirleyici hale getirmistir.

Toplumsal Katilm ve Kiiltiirel Bellek

Ayasofya’da restorasyon siirecleri, ¢ok katmanli dini ve kiiltiirel kimlige sahip
bir yapinin, hem ibadet mekani1 hem de kiiresel 6lgekte taninan bir kiiltiirel miras
alan1 olarak ydnetilmesini gerektirmektedir. Buna ragmen proje kararlari ve
uygulamalar ¢ogunlukla uzmanlar ve idari kurumlar arasinda sekillenmekte, sivil
toplum orgiitleri, yerel kullanicilar ve uluslararast uzman ¢evrelerin siirece
katilimi sinirlt ve ¢ogu zaman dolayli kalmaktadir (Cengiz, 2021). Buna karsilik
Ayasofya, Bizans, Osmanli ve modern Tiirkiye’nin koruma politikalarinin
kesistigi, statii degisiklikleri ve i¢ mekan diizenlemeleri {izerinden ulusal kimlik,
dini temsil ve uluslararasi baskilarin ¢akistig1 bir bellek sahasi olarak yogun
sembolik anlam tagimaktadir. Frauenkirche’de ise uzun harabe donemi boyunca
yap1, Dresden’in savas yikimi, yas ve barig arayisinin mekansal sembolii haline
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gelmistir. Birlesme sonrasinda yiiriitiilen rekonstriiksiyon siireci, genis bagis
kampanyalari, yurttas inisiyatifleri ve uluslararas1 destek ile “baris ve uzlas1”
sOylemi etrafinda kurgulanmistir (Wenzel, 2007).

Yanik ve kararmig taslarin cephede bilingli bi¢imde goriiniir birakilmasi,
yikim ve yeniden dogusun ayni cephe diizleminde birlikte okunabildigi bir bellek
katmani olusturmustur. Bu baglamda Ayasofya, farkli donemlere ait katmanlarin
bir arada kullanimi1 ve temsilinden beslenen “gatismali ve miizakereye agik™ bir
kiiltiirel bellek mekani olarak one ¢ikarken; Frauenkirche, savas hafizasi ile baris
ve uzlagi ideallerini, rekonstriiksiyon siireci boyunca genis toplumsal katilimin
tasidigi, daha konsolide bir bellek anlatis1 ¢ercevesinde mekéna
yerlestirmektedir.

Otantiklik ve Koruma Etigi

Ayasofya’da otantiklik tartismalari, Bizans mozaikleri ile Osmanli eklerinin
birlikte korunmasi, islev degisikliklerinin mekansal diizene ve ikonografik
unsurlarin goriiniirligline etkisi, deprem giivenligi i¢in yapilan giliclendirmelerin
0zgiin dokuya miidahale sinirlar1 gibi ¢ok katmanli bir zeminde sekillenmektedir.
Burada “otantiklik”, hem malzeme ve striiktiirel siirekliligi hem de farkl: tarihsel
katmanlarin birlikte okunabilirligini koruma hedefiyle yorumlanmaktadir
(Ahunbay, 2017).

Frauenkirche’de ise neredeyse tamamen yikilmig bir yapinin yiiksek
dogrulukla yeniden insasi, eski ve yeni taglarin birlikte kullanimina ragmen,
yapinin bir “rekonstrilksiyon” mu yoksa “tarihsel anit” mi olarak
degerlendirilecegi sorusunu giindeme getirmektedir. Venedik Tiiziigi’ niin
rekonstriiksiyona yonelik ¢ekinceleri, malzeme otantikliginin mi yoksa tarihsel
anlamin ve hafizanin siirdiiriilmesinin mi 6ncelikli olmasi gerektigi tartigmalarini
beslemektedir (Kunath, 2005). Bu baglamda Ayasofya, farkli tarihsel
katmanlarin bir arada korunmasi ve islevlendirilmesi iizerinden “cok katmanli
otantiklik” tartismasini giindeme getirirken; Frauenkirche, neredeyse tiimiiyle
yeniden insa edilmis bir kabugun, savas hafizasin1 goriiniir tas izleriyle tasiyip
tagtyamayacagi sorusu iizerinden otantiklik kavramini yeniden tartigmaya
agmaktadir.

Sonug olarak Ayasofya’da 6zgiin ¢ok katmanli tarihi dokunun ve farkli
donemlere ait kiiltiirel katmanlarin bir arada korunmasi, deprem riski ve yogun
kullanim baskis1 altinda yiriitiilen merkeziyet¢i bir koruma yaklagiminin
odaginda yer alirken; Frauenkirche Dresden’de savas yikiminin izleri,
rekonstriiksiyonun baris ve uzlas1 sdylemiyle birlestigi, toplumsal sahiplenme ve
seffaf vakif yonetiminin belirleyici oldugu bir hafiza mekani insasin1 One
¢ikarmaktadir. Her iki 6rnek de mimari koruma, kiiltiirel kimlik, kolektif hafiza
ve koruma etigi tartismalar i¢in ¢agdas referans noktalari olugturmakta; ancak
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kullandiklar1 hukuki ve kurumsal araglar, katilim diizeyleri ve “otantiklik” ile
hafizayr mekéana kaydetme bicimleri bakimindan farkli koruma kiiltiirlerini
temsil ederek, kuram ve pratigin elestirel karsilastirilmasi i¢in verimli bir ¢cergeve
sunmaktadir.

8. Sonuc¢

Bu makale, Ayasofya ve Dresden Frauenkirche ornekleri {izerinden,
Tiirkiye’deki merkezi, devlet giidiimlii koruma modeli ile Almanya’daki vakif ve
bagis temelli, cok paydasli koruma modelinin teknik, hukuki, kurumsal ve
toplumsal sonuclarini ayn1 analitik ¢ercevede ele alan karsilagtirmali bir okuma
onermektedir.

Bulgular, giincel kiiltiirel miras yonetiminin yalnizca tas yapilarin teknik
korunmasina indirgenemeyecegini; siyaset yapma bicimleri, toplumsal hafiza,
etik ilkeler ve kimlik ingas1 siiregleriyle yakindan iliskili, ¢ok katmanli bir alan
oldugunu ortaya koymaktadir.

Ayasofya icin 6ne ¢gikan temel bulgular, ¢ok katmanli dini ve kiiltiirel kimligin
Bizans, Osmanli ve modern Tiirkiye’nin koruma politikalarinin kesistigi gerilimli
bir alan yarattigini; devlet glidiimlii ve merkeziyet¢i kurum modelinin teknik
uzmanlik, hukuki normlar ve uluslararasi denetimi bir araya getirmekle birlikte,
toplumsal katilim ve seffaflik bakimindan siirli kaldigin1 géstermektedir. Dijital
modelleme, laboratuvar analizleri, hasarsiz testler ve mozaik konservasyonunda
kullanilan ¢agdas yontemler koruma standartlarini yiikseltmekte; buna karsilik
uzun vadeli yonetim planlamasi, enerji verimlili§i ve ziyaret¢i yonetimi gibi
alanlarda kurumsal kapasitenin gii¢lendirilmesine ihtiya¢ devam etmektedir.

Frauenkirche Dresden i¢in temel bulgular, savas yikimi sonrasi
rekonstriiksiyon kararinin yurttas inisiyatifi, bagis mekanizmalar1 ve vakif temelli
seffaf kurumsallikla birleserek “kolektif baris ve hafiza anmit1” kurgusunu
mimkiin kildigini; dijital tag kataloglama, ayrintili ii¢c boyutlu modelleme ve
disiplinlerarast igbirliginin ¢cagdas koruma pratigi agisindan 6rnek teskil ettigini
gostermektedir. Modern enerji ve iklimlendirme sistemlerinin bastan itibaren
biitiinlestirilmesi, santiye siirecinin kamusal goriiniirligii ve goniilliiliikk—egitim
programlari, siirdiiriilebilirlik ve toplumsal sahiplenme boyutunu giiclendiren
baslica bilesenlerdir.

Kargilagtirma, hukuki ve kurumsal diizeyde Tiirkiye’de geleneksel, devletgi
ve merkeziyet¢i bir normatif diizenin karar ve denetim siireglerinde belirleyici
oldugunu; Almanya’da ise sivil/vakif odakli model, seffaf bagis yonetimi ve
uluslararast danigma kurullarmin 6ne ¢iktigini gostermektedir. Ayasofya’da
sorun alanlari islev ve statii degisiklikleri, miilkiyet ve vakif rejimi, bilimsel—etik
denetim ve raporlama eksiklikleri etrafinda yogunlasirken; Frauenkirche’de
rekonstriiksiyonun mesrulugu, eski ve yeni taglar arasindaki etik ayrimlar, savas
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izlerinin goriinilirligii ve demokratik katilimm sinirlar giindemdedir. Enerji
verimliligi ve dijitallesme bakimindan Frauenkirche, entegre tasarim kararlart ve
acik veri politikasiyla 6ne ¢gikarken, Ayasofya’da bu basliklar daha sinirh lgekte
ve ikincil diizeyde ele alinmaktadir.

Ayasofya ve Frauenkirche 6rnekleri, ¢ok katmanli mirasin korunmasi, bellek
ve kimlik politikalarinin yonetimi ile disiplinlerarasi isbirligi, dijitallesme ve
toplumsal katilim basliklarinda, ulusal ve uluslararas: diizeyde referans kabul
edilebilecek iki farkli restorasyon kiiltiiriinii temsil etmektedir. Bu karsilastirma,
gelecegin restorasyon paradigmasinin yalnizca teknik ve hukuki araclarla degil,
aynt zamanda kapsayici, etik temelli ve toplum odakli yaklasimlarla
sekillendirilmesi gerektigini agik bicimde ortaya koymaktadir.

50



KAYNAKCA

Ahunbay, Z. (2-4. Kasim 2017). Bir diinya mirasmin korunmasi: Ayasofya.
Uluslararast Katilimli 6. Tarihi Yapilarin Korunmasi ve Gii¢lendirilmesi
Sempozyumu, 37-46. Trabzon: Insaat Miihendisleri Odas: .

Aoki, T., & Ural, A. (1997). Principle of structural restoration for Hagia Sophia
Dome. In WIT Press (Hrsg.), Structural Studies, Repairs and Maintenance
of Historical Buildings (STR 97), 26, s. 467-476. Southhampton.

Assmann, J. (1995). Collective memory and cultural identity. New German Critique,
65, 125-133.

Ayasofya Bati1 Cephesi Bilimsel Degerlendirme Kurulu. (2021). Ayasofya Camii
restorasyon uygulama ve fiziki sorun raporu. [Bilimsel degerlendirme
raporu]. Kiiltiir Varliklar1 ve Miizeler Genel Miidiirligii.

Billur, I., Cesur, S., & Altunbas, E. (24-25. September 2020). Ayasofya galeri kati
restorasyonu ve tespit edilen bulgular. Proceeding of the International Hagia
Sophia Symposium, 41, 799-833. Istanbul: Fatih Sultan Mehmet Vakif
University Publications.

Bingol, C. (2019). Structural Maintenance of Hagia Sophia Dome by criteria of
material and structural inventions. Miihendislik Dergisi, 10(2), 45-68.

Cengiz , H. (Ocak 2021). Ayasofya-i Kebir Camii Serifi. Yeditepe Fatih Kiiltiir Sanat
Yasam Dergisi, 10-13.

Croci, G. (1999). Report on the Mission at Haghia Sophia. Technical Report,
UNESCO World Heritage Centre, Rom.

Cura, M. (2024). Ayasofya kubbe mozaiklerinin onarim ¢alismalarindaki enjeksiyon
harglari tizerine bir tespit. Journal of Mosaic Research, 17,239-249.

Diker, H. (2017). Ayasofya ve onarimlari. Giiney-Dogu Avrupa Arastirmalari
Dergisi, 2(32), 95-98.

Edlich, F. (2025). Frauenkirche, 1881. Dresden: Deutsche Fotothek. Abgerufen am
20. November 2025 von
https://www.deutschefotothek.de/documents/obj/90120139

Européischer Rechnungshof. (2020). Sonderbericht: Kulturelle Investitionen der EU
— Ein Thema, das mehr Aufmerksamkeit und Koordinierung verdient.
Bericht Nr. 08/2020. Publications Office of the European Union. Von
https://op.europa.eu/webpub/eca/special-reports/cultural-investments-08-
2020/de/ abgerufen

Gilbert, A. (2005). Frauenkirche church, Dresden, Germany. Brittanica. Chicago:
Encyclopadia Britannica, Inc.

51



ICOMOS. (1964). The Venice Charter 1964.

Jager, W., Bergander, H., & Pohle, F. (1999). The reconstruction of the sandstone
cupola of the Frauenkirche in Dresden. Transactions on the Built
Environment, 39, 855 - 873.

Kunath, C. (2005). Frauenkirche Dresden — Referenzen und dokumentation. Stiftung
Frauenkirche Dresden. IPROconsult GmbH.

Mark, R., Cakmak, A., & Erdik, M. (1993). Modelling and monitoring the structure
of Hagia Sophia in Istanbul. (ETH-Bibliothek Ziirich, Hrsg.) Bulletin
d’Association Internationale des Ponts et Charpentes (IABSE Reports), 70,
178-186. doi:https://doi.org/10.5169/seals-53293

Mumcu, B. (2023). Tiirkiye’de kiiltiirel miras: korumaya yonelik politikalarin kamu
yonetimine yansimasi: Alan Bagkanligi modeli. Ankara: Ankara Haci
Bayram Universitesi Lisansiist Egitim Enstitiisii.

Newald, R. (1983). Ruine der Frauenkirche Dresden/DDR, 1983. Wien. Abgerufen
am 20. November 2025 von https://www.newald.at/ddr-dresden-ruine-der-
frauenkirche-1983/

Nora, P. (1989). Between memory and history: Les lieux de mémoire.
Representations, 26, 7-24. https://doi.org/10.2307/2928520.

Peter, J., & Lochner, G. (2005). Wiederaufbau der Frauenkirche.

Peter, J., & Hertenstein, M. (1999). Reconstruction of the Frauenkirche Dresden,
structural proof-checking using a complete 3D. (WIT Press, Hrsg.)
Structural Studies, Repairs and Maintenance of Historical Buildings, 39,
843-854.

Sahin, F. (2018). Ayasofya Miizesinin restorasyon teknikleri. Mimari Restorasyon
Restorasyon Teknikleri Ders Sinavi. Istanbul: Nisantas1 Universitesi.

Stiftung Frauenkirche Dresden. (22. Mai 2003). Bauchronik: Wichtige Stationen des
Wiederaufbaus Frauenkirche Dresden. Dresden. Abgerufen am 15.
September 2025 von https://www.frauenkirche-dresden.de/bauchronik

Stiftung Frauenkirche Dresden. (2024). The History of the Dresden Frauenkirche.
Frauenkirche Dresden. Dresden. Von  https://www.frauenkirche-
dresden.de/history abgerufen

UNESCO. (1972). Convention concerning the Protection of the World Cultural and
Natural Heritage.

Wenzel, F. (2007). Berichte vom Wiederaufbau der Frauenkirche zu Dresden.
Karlsruhe: Universitéitsverlag Karlsruhe.

52



53



Biophilic Design Principles And
Sustainability In Anatolian Vernacular
Architecture: Insights and Implications

From Diverse Climatic Regions

Stla Yavuz! & Gozde Kirli Ozer?

1. Introduction

Biophilia, a concept introduced by Eric Fromm in the 20th century, refers to
humanity’s intrinsic connection to nature (Browning et.al., 2014). This idea
inspired biophilic design and architecture development, which integrates natural
elements into built environments to enhance human well-being and promote
environmental sustainability (Kellert, 2008).

Derived from the Greek words "bio" (life) and "philia" (love), biophilia
emphasizes humanity’s innate positive response to nature (Ryead, 2022). It
underscores individuals' emotional connection with the natural world and other
living organisms (Gunnarsson & Hedblom, 2023). Biophilia is not merely an
aesthetic preference but a fundamental factor influencing physical and mental
health, serving as the foundation for many sustainable and ecological design
practices (Parsaee et.al., 2021; Szewranski et. al., 2024). These tendencies are
realized through the components defined by biophilic design, which preserves the
importance of natural systems and processes in interior environments to optimize
human performance and well-being (Kellert, 2008). Biophilic architecture
supports this connection by offering spatial solutions that contribute to
sustainability. While a romanticized view of nature often leads us to idealize it,
biophilia emphasizes the biological and evolutionary relationship between
humans and nature, viewing nature as essential for physical and mental health
and a core element of sustainable design (Szewranski et al., 2024). Rather than
mimicking natural forms, it incorporates the underlying principles and rules
governing them (Ramzy, 2015). Biophilic design is founded on the notion that
connecting to nature in our spaces helps protect us from the detrimental effects
of daily life (Hartig et.al., 2008). This approach, therefore, fosters mutual benefit
by facilitating interaction between humans and nature. In essence, biophilic
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design embodies humanity’s intrinsic tendency to relate to, respect, and integrate
with nature for the health and well-being of individuals. Biophilia redefines the
relationship between human and natural biology in spatial design, materials, and
construction systems to fulfill the human need to return to one's roots, living
naturally, healthily, and peacefully. This integrated approach also encompasses
the qualities of space that ensure its physical and cultural sustainability. An
interdisciplinary approach is required for biophilic design to contribute to
sustainable development and improve quality of life effectively (Szewranski et
al., 2024). While prioritizing energy consumption reduction in buildings for a
sustainable future, enhancing the interaction of spaces where people live, work,
play, and heal with nature is equally crucial to ensuring the sustainability of
buildings (Kellert, 2005).

Although biophilic design principles were first defined in the 20th century,
their instinctive embodiment can be detected in vernacular architecture.
Vernacular buildings are shaped by the social, cultural, and technical
characteristics of the society they belong to. These structures are designed
according to the climatic conditions and livelihoods of their environment, using
local materials that meet the physical, economic, social, and cultural needs of the
inhabitants. Moreover, traditional buildings serve as valuable sources of
information on sustainable design through their respectful relationship with the
environment, use of local materials, and ability to respond to local climatic
challenges (Salman et.al., 2021). In this regard, vernacular architecture has been
continuously studied from various perspectives and methodologies, serving as a
reference for researchers, architects, and students alike (Corbusier, 1957).
Despite frequent examinations, the sustainability knowledge embedded in
traditional architecture has not been sufficiently reflected in contemporary
architecture today (Weber & Yannas, 2014).

2. Biophilic Design Principles: A Conceptual Framework

Biophilic design provides a conceptual framework that integrates natural
elements into the built environment to enhance human well-being and promote
environmental sustainability (Kellert, 2008). This approach draws its foundation
from the concept of biophilia and centers on the intrinsic connection between
humans and nature, emphasizing its positive effects on mental and physical health
(Browning et al., 2014). In architectural practice, biophilic design aims to create
spaces that support environmental sustainability and prioritize user health
through natural light, ventilation, and local materials (Ryead, 2022).

The place of this design approach within sustainable architecture goes beyond
an aesthetic preference; it aims to improve the quality of life of human
communities and ensure the continuity of the natural environment (Kellert, 2005)
Biophilic design provides multi-layered contributions such as reducing energy
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consumption, optimizing resource use, and increasing environmental resilience
by establishing a harmonious relationship between people and nature. It also has
the potential to integrate cultural continuity with contemporary sustainability
approaches. In this regard, it repositioned traditional architecture not merely as a
heritage to be preserved but also as a valuable resource capable of generating
solutions to contemporary design challenges (Szewranski et al., 2024).

This study is structured to evaluate traditional housing types located in
different climate zones of Anatolia in terms of biophilic design principles. The
main objective of the research is to reveal the potential of these structures in terms
of environmental, cultural, and structural sustainability.

The study focuses on local housing examples in regions with different climatic
characteristics and analyzes the dimensions of the relationship these structures
establish with their surroundings. Through a literature review, the essential
elements of biophilic design were first defined; then, the extent to which these
elements are present in Anatolian local architecture and how they are interpreted
were evaluated. In particular, elements such as using local and natural materials,
natural lighting and ventilation strategies, and the sensitivity of structures to
climatic conditions were analyzed.

The findings reveal that traditional Anatolian houses carry cultural heritage
value and offer important insights into contemporary sustainable living practices.
In this context, the research aims to highlight the insights and applicable
recommendations that can be drawn from local architecture regarding how
biophilic design principles can be integratedinto contemporary architecture.

The research method was designed in five basic stages to reveal the extent to
which biophilic design principles have been integrated into traditional Anatolian
houses through a systematic and comparative approach. The stages are
interrelated; first, the conceptual framework was defined, then the application
areas were selected, data was collected, this data was scored and made
measurable, and finally, a comparative evaluation was carried out. This sequence
enables the identification of the spatial counterparts of the literature-based
theoretical framework and a consistent analysis of housing types in different
climate zones.

1. Identification of biophilic elements: The literature on sustainable
architecture and biophilic design was reviewed, drawing on the work of Stephen
Kellert, 'Biophilic Design: The Theory, Science and Practice of Bringing
Buildings to Life' (Kellert et.al., 2008) This list was created based on Kellert's
study titled 'Dimensions, Elements, and Attributes of Biophilic Design' and
Kellert and Calabrese's (2015) study titled 'The Practice of Biophilic Design.'
This list is structured to evaluate buildings within the framework of [1]

56



environmental characteristics, [2] relationship with nature, and [3] people-
orientedness.

2. Selection of sample areas: The structures to be examined in the context of
biophilic design and sustainability were selected from among the characteristic
building types found in regions in different climate zones of Anatolia where
traditional housing fabric has been preserved. In this context, local housing types
in the cities of Bursa, Safranbolu, Mardin, and Antalya were evaluated within the
scope of the study.

3. Data collection and analysis: The physical characteristics, spatial
organization, material use, and functional structures of traditional dwellings in
the selected areas were evaluated using written and visual sources, plan analyses,
and literature reviews. Each dwelling type was analyzed according to the criteria
in the biophilic elements list created in the first phase.

4. Scoring system and calculation of the Biophilic Index: A scoring system
has been developed to assess and compare the environmental sustainability,
relationship with nature, and user-oriented spatial characteristics of selected
examples of local Anatolian dwellings in terms of biophilic design principles at
both structural and contextual levels. The Biophilic Index (B) is calculated as the
sum of the scores assigned to each of the 18 sub-criteria under three main
categories.

Table 1. Scoring System Categories and Sub-criteria

CATEGORIES
Environmental Relationship People-
Characteristics with Nature Orientedness
(E) N) (P)
utilisation of 0/3 hol 0/3  shaping with 0/3
daylight geomorphology culture
daylight 0/3 . 0/3  shaping with 0/3
protection biomorphy history
« Natural 0/3 biomimi 0/3  ecological 0/3
) ventilation romumicry connection
= topography 0/3 geographic 0/3
z utilisation connection
z plant use 0/3 privacy 0/3
8 design for 0/3 . 0/3
. belonging
animals
use natural and 0/3 . 0/3
local materials security
views and vistas  0/3
score 0/24 0/9 0/21
TOTAL SCORE 0/54
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During the evaluation phase, each subcriterion was scored between 0 and 3
according to the statements:

Feature not observed / not observed

Weak or indirectly present / low
Si Partially implemented, discernible in context / medium

Clearly implemented and integrated into spatial integrity. / high

W = O

After the criteria are scored, the total score is calculated using the formula:
B=Yi=18Ei+)j=13Nj+> k=17PkB=i=1} 8Ei+j=1> 3Nj+k=1>7Pk.
BB: Total biophilic index score

EiEi: Score given to each environmental feature criterion

NjNj: Score given to nature-related criteria

PkPk: Score given to human-centered criteria

Total score range: 0<B<540<B<54

Values indicating the level of holistic and effective biophilic design of the
structure based on the evaluation results

. 0—13 points: Very low biophilic integration

. 14-27 points: Weak biophilic characteristics

. 28-40 points: Moderate biophilic compatibility

. 41-54 points: Classified as high-level holistic biophilic design.

This indexing system has made it possible to measure the biophilic potential
of residential buildings in different climatic and cultural contexts, and the
findings have been used in comparative analyses between cities.

5. Comparative evaluation and conclusions: Comparisons were made
between housing types based on the scores obtained; an analysis was conducted
to determine the extent to which biophilic design stood out in the traditional
houses of each region. This analysis identified the strengths and areas for
improvement specific to each region, laying the groundwork for unique design
strategies that can be used in modern architecture.
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3. Sustainability in Vernacular Architecture

Vernacular architecture, developed over centuries to meet the specific needs
of local communities, offers invaluable insights into sustainable building
practices (Coch, 1998; Nguyen et.al., 2019) Grounded in the cultural, climatic,
and environmental circumstances of their era, traditional structures were crafted
with a profound awareness of local resources and ecological contexts. This
inherent connection between architecture, environment, and culture demonstrates
vernacular architecture as an exemplary model for tackling modern sustainability
issues. Research conducted by Oliver (1997) and Fathy (1986) emphasizes that
these methods were fundamentally sustainable, utilizing low-tech yet highly
effective techniques adapted to specific regional conditions. The sustainability
found in vernacular architecture is not only linked to resource efficiency but also
to its capacity to seamlessly blend with the natural surroundings, serving as a
lasting model for contemporary sustainable practices (Fajer et.al., 2019).

One of the defining features of vernacular architecture is the use of locally
sourced, natural materials that minimize the carbon footprint associated with
construction. Materials such as stone, clay, timber, and thatch are not only
abundant and renewable but are also well-suited to the local climate, providing
both thermal insulation and durability against environmental forces. Traditional
architecture and vernacular materials that used to protect occupants from climate
change and reduce dependence on other energy resources (Fajer et al., 2019).

By responding intelligently to climatic variables, vernacular buildings achieve
significant energy savings with minimal mechanical intervention. The energy
efficiency of these traditional structures is largely attributed to passive design
strategies, such as thick walls for heat retention, strategic window placement for
natural ventilation, and roof designs that offer shade during hot seasons while
allowing solar gain in colder months (Anna-Maria, 2009; Gou et.al., 2015).
Research has demonstrated that vernacular architecture, constructed utilizing
local resources and materials, has adapted to mitigate the impact of local issues
(Vegas et.al., 2022). These passive strategies enable vernacular buildings to
maintain a comfortable indoor environment with minimal reliance on artificial
heating or cooling, thereby significantly reducing energy consumption (Baran
et.al., 2011; Bodach et.al., 2014; Du et.al., 2014; Gou et al., 2015; Nguyen et.al.,
2011; Oikonomou & Bougiatioti, 2011; Shanthi Priya et.al., 2012).

In regions with extreme climatic conditions, such as the Anatolian Plateau, the
adaptability of these buildings to both hot summers and cold winters highlights
an intrinsic understanding of climate-responsive design. Additionally, the
orientation of buildings and the use of courtyards, optimizing natural airflow,
demonstrate an intuitive understanding of the region's climatic behavior.
Research shows that vernacular architecture is well adapted to local climate and
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nature and embodies a deep knowledge that can be used to develop sustainable
practices today (Nguyen et al., 2019; Salman, 2018; Salman et.al., 2016)

In addition to environmental and energy-related benefits, vernacular
architecture also plays a significant role in preserving cultural heritage. These
structures represent a cultural legacy, reflecting the social practices, values, and
traditions of the communities that created them. Thus, the conservation of
vernacular buildings is not merely an environmental or aesthetic challenge but is
also essential for maintaining cultural identity and continuity (Ceylan, 2022;
Gonsalves, 2020; Lidon de Miguel et.al., 2024; Murillo Camacho, et.al., 2023).
These spaces serve as micro-level ecosystems that sustain local communities
socially and culturally. In this sense, they become instruments of intangible
cultural heritage, as defined by UNESCO, ensuring the preservation of both
architecture and community life practices.

Incorporating traditional design principles into modern architecture can offer
sustainable alternatives that respect cultural heritage while addressing
contemporary issues such as climate change and resource depletion. Thus,
vernacular architecture is a repository of knowledge that can guide future
sustainability initiatives.

The conservation of these buildings contributes to the protection of cultural
heritage and the promotion of sustainable practices, positioning it as an essential
component of sustainable development. Furthermore, traditional buildings often
include design elements that foster social cohesion, such as communal spaces and
shared courtyards, which encourage social interaction and strengthen community
bonds. Comprehending the methodologies employed in local edifices is
instrumental in fostering environmental preservation and social resilience (Fathy,
1986; Oliver, 1997; Olukoya & Atanda, 2020). These features enhance the built
environment's cultural value and contribute to communities' social sustainability.

Vernacular architecture, emphasizing climate responsiveness, energy
efficiency, and sustainable material usage, provides valuable lessons for
contemporary building practices. By revisiting and incorporating the principles
of traditional architecture, modern design can achieve a balance among
environmental, social, and cultural sustainability. This approach highlights the
importance of preserving cultural heritage while adapting to the changing
demands of society, positioning vernacular architecture as a vital resource in the
quest for a sustainable future.

4. Anatolian Vernacular Houses Across Climatic Regions

This section examines the vernacular houses of Bursa, Safranbolu, Mardin,
and Antalya by evaluating their geographical location, climate, vegetation, urban
texture, materials, and construction techniques.
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Bursa, situated at the foothills of Uludag, features a varied topography with
elevation differences of up to 150 meters between neighborhoods (Aksoy, 2011;
Aru, 1998). The climate in Bursa is transitional, combining characteristics of both
Mediterranean and Black Sea climates. The northern areas experience a mild
climate influenced by the Marmara Sea, while the southern regions are subject to
the harsher, colder conditions of Uludag. Traditional Bursa architecture, rooted
in Ottoman foundations, developed separate commercial and residential zones,
with early neighborhoods organized around key complexes (Bakir, 2023;
Kiiciikerman, 1985). Over time, these areas grew, particularly in the 20th century,
expanding around business hubs. While some traditional residences have been
altered or disappeared, important examples such as the houses in Cumalikizik,
Tophane, Kale Street, and Trilye have been partially preserved (Sézen, 2001).
Vernacular Cumalikizik houses are typically designed with a central garden,
offering privacy and connection to the outdoors, with ground floors facing inner
courtyards and first floors projecting to engage with the street (fig.3a, fig.4a). The
spatial organization includes a paved courtyard (fig.2b), a sofa (fig.4d), and
rooms that reflect daily life, with ground floors used for functional activities and
upper floors for family needs (fig.2a, fig.3¢c, fig.4c). These houses, often built
with wooden load-bearing systems and brick or mudbrick filling, integrate local
materials such as wood and river stones, contributing to their climate adaptability
(Simsek, 2021). The use of multi-story structures adapted to the sloping
topography further enhances functionality, with basement levels built into the
slope (fig.4b, fig.4e). The construction techniques of these homes demonstrate a
deep understanding of the environment and local traditions, ensuring both
comfort and sustainability in response to the region's diverse climatic conditions.

3 Prepared by the authors.
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Figure 2. Bursa House — open paved Figure 3. Bursa House —
courtyard (Aksoy, 2011). covered paved entrance
(Aksoy, 2011).

Figure 4. Ferfuri Yal¢in House- Exterior Sofa (Aksoy, 2011).

Safranbolu, located in the Northwest Black Sea Region of Turkey established
between valleys at the foothills of hills ranging from 1200 to 1544 meters in
elevation (Akin, 1997). Situated on a south-facing slope, the settlement
developed along streets that narrow and widen in response to the topography,
creating a natural layout that promotes both summer and winter living
arrangements (Gtirel, 2010).

The region falls under the Black Sea climate zone, characterized by rainfall
throughout the year, with hot summers, cold winters, and mild, cool springs. The
city is shielded from cold winds in winter but experiences very hot summers. The
surrounding area is rich in forests, featuring both broad-leaved and coniferous
trees and expansive plateaus. Climate, cultural factors, and family structure have
played a significant role in shaping the architectural design of the houses in
Safranbolu.

One of the most notable factors shaping the structure is the crowded family
structure, which has influenced the number of rooms and the overall layout of the
homes. Safranbolu houses typically consist of a ground floor, a winter mezzanine,
and an upper floor (fig.5). The ground floor often includes functional spaces such
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as a warehouse, barn, and boiler stove (fig.5a, fig.5b, fig.5¢). This semi-open
space, referred to as "life," is either earth-covered or stone-covered, depending
on the region. The upper floor serves as the main living area (fig.5a). The "sofa"
(fig.51), a key element in the layout, forms the central space for family activities
and helps determine the house's plan type, with variations in design (Bozkurt
Azezli, 2009). Another significant feature is the "eyvan" (fig.5d), which extends
the sofa and shapes the plan.

(- L

\y/
c

Figure 5. Safranbolu House entrence, middle and upper floor plans (Giinay, 1998).

The urban fabric of Safranbolu is divided into two distinct residential zones:
the winter settlement in the valley and the summer settlement located to the
northwest on a south-facing slope, known as the "vineyards" area (Giinay, 1998;
Girel, 2010). Streets in Safranbolu are narrow, winding, and designed for both
human and animal use. The residential walls follow the natural curve of the
streets, and the houses are arranged in a way that respects the topography,
ensuring they do not obstruct each other’s views, sunlight, or breezes (Sertel,
2020).

The architecture of Safranbolu houses reflects the region’s abundant natural
resources, particularly wood, which is locally sourced and used extensively in the
construction. The settlement's arrangement, developed with respect to the
topography, plays a crucial role in the design of the houses (Bozkurt & Altingekic,
2013). Despite the harsh climate, the dense housing development ensures that
houses are positioned in a way that maximizes natural light, ventilation, and
scenic views (Bozkurt Azezli, 2009). The ground floor serves as the foundation
for the upper floors, which are built with wooden frames. Shared living areas
(fig.5f) and rooms (fig.5e) are arranged on the intermediate and upper floors, and
the houses' courtyards, located close to the street, are oriented with bay windows
that open to the street (Bayazit, 2014).

Mardin, an ancient city located on the southern slopes of the Mazi Mountains
overlooking the Mesopotamian Plain, presents a unique example of vernacular
architecture shaped by its topography and climate. The city is situated on the
mountains, which extend east west and rise from 600 to 1000 meters above the
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plain. This elevation results in cooler summers and colder winters compared to
the surrounding areas. Mardin exhibits the typical characteristics of a continental
climate, with dry, hot summers and cold, rainy winters. The high mountains to
the north influence the climate, limiting the amount of greenery, as water from
rainfall either flows away due to the slope or is absorbed by the region's limestone
and basalt composition. However, the water collected at the foot of the mountain
contributes to fertile soil, allowing oak forests and bushes to thrive in the Mardin
threshold, while the plain is characterized by a steppe landscape (Alioglu, 1989).

The city’s organic streets, shaped by the topography, play a central role in its
urban fabric. The streets, designed for both human and animal movement, are
narrow and winding. Their dimensions were influenced by historical
transportation methods. Topography also contributed to the formation of streets
that run parallel to the east-west slope or are steep and stepped along the north-
south axis. The high courtyard walls surrounding these streets provide shade
during the summer and create warmer, wind-protected areas in the winter
(Karagtille, 2009). The social structure of the city, characterized by strong kinship
ties, has influenced the design of the streets, which include both interconnected
and dead-end pathways (Ozbek, 2004).

Mardin’s houses, situated on the city’s sloping topography, are built on the
southern-facing slopes of the mountains overlooking the Mesopotamian Plain.
The limited space available for settlement has led to vertical development, with
buildings often reaching two, three, or even four stories. This vertical design
utilizes the slope of the land, sometimes leveling the ground, while at other times,
creating terraces to maximize available space. The city’s houses are built with
local materials, especially limestone, which is a prominent feature in the facades,
interiors, and structural systems. The choice of limestone was driven by its
availability in the region and its thermal properties, making it ideal for regulating
internal temperatures in the city’s extreme climate (Ozbek, 2004).

Mardin's houses are characterized by a modular design approach, where
privacy is ensured through introverted ground-floor layouts, separated from the
street by high courtyards and thick building walls (fig. 6¢). The courtyards, which
are the central element of the house, form the core of social life within the home.
The design of these houses emphasizes a continuous relationship between indoor
and outdoor spaces. Courtyards are paired with terraces on the upper floors (fig.
6a), creating a transition between the private interior and the public exterior. The
eyvan (fig. 6d) and porticoes (fig. 6¢) on the facades of these courtyards provide
semi-open spaces that are shaded in summer and sheltered in winter, offering a
balance between privacy and social interaction.
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Figure 6. Mardin House Plan (Dalkilig, 2012).

In summary, Mardin’s traditional houses are a direct response to the city’s
challenging topography and climate. The use of local materials, the spatial
organization, and the interaction between private and public spaces within the
houses are all shaped by the environmental and socio-cultural factors present in
the region. The houses in Mardin are not only functional but are also an integral
part of the city’s identity, reflecting the harmonious relationship between people,
nature, and architecture.

Figure 7. Section of Mardin housing settlement (Alioglu, 1989).

Antalya, situated on Turkey's southern coast, has been home to numerous
civilizations throughout history and continues to preserve its distinctive urban
fabric. The city is defined by steep slopes and the Taurus Mountains to the north
and is established on rocky cliffs 39 meters above sea level, with natural
topographical defenses (Aktuna, 2007).
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Figure 8. Kalei¢i settlement and streets (Aktuna, 2007).

The city’s Mediterranean climate, characterized by hot, dry summers and
mild, rainy winters, has played a significant role in shaping its urban design and
architecture (Kaya, 1992; Kocaboyun, 2009). Kaleici, the historical center of
Antalya, is composed of traditional two-story houses. These houses feature rubble
stone ground floors with wooden upper floors, often incorporating bay windows
that overlook the streets (fig. 10c). Enclosed courtyards and gardens (fig. 10b),
shaded by trees, are integral to outdoor living during the summer months (Kara,
2015; Oral, 1996). Semi-open spaces, such as paved courtyards (fig. 10a), serve
as central areas for daily activities. The ground floors typically house service
rooms (fig. 9a), while living spaces (fig. 9b, fig. 11a, fig. 12a) are located on the
upper levels (Aktuna, 2007; Kaur, 1994). The construction techniques of these
houses utilize local materials such as rubble stone and wooden frames, with
mortar and lime used for masonry and plastering (Kara, 2015; Oral, 1996). Roofs
are traditionally pitched and covered with tile, reflecting the characteristics of
Turkish architecture (Aktuna, 2007).

Kalei¢i developed around the harbor, which served as a trade center, and its
urban form still retains the layout of an inner fortress, with narrow streets and
organic patterns that connect the housing areas (Oztiirk, 2017; Sunar, 1991). As
an urban conservation area, Kalei¢i’s streets have been carefully aligned to
optimize airflow and provide shade (fig. 8). These design strategies are
exemplary of adaptive responses to the Mediterranean heat (Aktuna, 2007; Canan
et.al., 2020).
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Figure 9. Abdullah Baykara House Figure 10. Tekelioglu House (Aktuna,
(Aktuna, 2007; Bektas, 1980). 2007; Bektas, 1980).

Figure 11. Hact Omer Aga House Figure 12. Utilizing the wind in Kaleigi
(Aktuna, 2007; Bektas, 1980). houses (Aktuna, 2007).

In summary, the vernacular housing typologies of Bursa, Safranbolu, Mardin,
and Antalya reflect a profound integration of climatic, geographic, and cultural
factors, offering sustainable architectural solutions that remain relevant today.
Each region’s traditional houses are uniquely adapted to their environments,
providing valuable insights for contemporary design practices.

Cumalikizik houses exemplify a garden-centered layout that prioritizes
privacy and functionality. Their south-facing orientation, use of local materials
such as creek stones, and natural ventilation systems demonstrate a sophisticated
approach to climatic adaptability and sustainable design.

Safranbolu houses are marked by dense urban textures and narrow streets,
reflecting the region's response to a four-season climate. The design incorporates
high ceilings and large windows for ventilation during summer, while low
ceilings help retain heat in winter, demonstrating a nuanced approach to climatic
challenges.

Mardin houses take advantage of vertical development on sloped terrain and
feature thick limestone walls to buffer against the extreme heat. Their introverted
courtyard layouts not only offer privacy but also ensure thermal comfort by
providing shaded spaces and facilitating strategic airflow.
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Kalei¢i houses harmonize functional design with climatic considerations,
incorporating rubble stone ground floors, wooden upper stories, and enclosed
courtyards. These features, combined with narrow streets and rainwater
collection systems, contribute to a thermally comfortable and resource-efficient
environment.

This comparative analysis highlights the architectural ingenuity embedded in
these regional typologies, where cultural heritage is harmonized with
environmental and functional needs. Contemporary architecture can draw from
these examples to create innovative and sustainable solutions that honor local
contexts and address global challenges.

5. Findings and Discussion

This section evaluates the biophilic design elements in traditional housing
across selected cities, applying criteria derived from the literature and
systematized through Kellert’s and Kellert and Calabrese’s biophilic frameworks.
The analysis examines how these traditional dwellings integrate environmental,
natural, and cultural elements, reflecting biophilic principles. Specific design
features are identified and scored based on their impact on the overall design
(Tab. 2). This comparative analysis underscores the interaction between
architecture, nature, and people, providing insights into biophilic design in
diverse contexts.

Table 2. Biophilic Evaluation of Studied Vernacular Houses

Cumalikizik  Safranbolu  Mardin Kaleigi

H. H. H. H.
utilisation of
daylight 3 2 1 3
. daylight protection
L_: natural ventilation
&  topography
qé utilisation 2 1 2 3
=
.g plant use 1 1
é design for animals 1 1 2 0
use natural .and 3 ) 3 1
local materials
views and vistas 1 2 2 1
= geomorphology 1 2 3 1
= g biomorphy 0 1 0 0
& 5 biomimicry 2 1 3 0
- shaping with 3 3 3 2
= & culture
8 £ shaping with
=0 history L 2 2 1
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ecological 0 1 0 1
geograﬁhic 1 0 0 0
privacy 2 3 1 2
belonging 2 2 3 1
security 2 1 3 1

Bursa - Cumalikizik House

The Cumalikizik residence exhibits a strong relationship with environmental
factors, mainly through its use of natural materials and effective daylight
integration. Natural lighting (3/3) is maximized via window size, facade
placement, and upper-floor skylights. Southern orientation further supports
daylight use without requiring additional protective measures. However, the
absence of shading elements results in a score of 0/3 for daylight protection.
Natural ventilation (2/3) is partially achieved through window reciprocity,
interior voids, and chimneys.

The buildings adapt well to topography, forming stepped settlements on
sloped terrain where partially buried basement floors improve thermal insulation
(2/3). Local materials—river stone, oak, chestnut, and pine—define the
structures’ identity and enhance sustainability (3/3). Nevertheless, the courtyard-
focused layout limits visual connection with the external landscape (1/3).
Vegetation use is minimal and mostly confined to courtyards (1/3). Traces of past
animal-related spaces, such as stables, persist only indirectly (1/3).

The houses display limited integration in terms of formal and functional
relationships with nature. While geomorphological adaptation is partially
achieved (1/3), there is a lack of organic forms or nature-referencing architectural
elements (0/3). Functional strategies such as thick walls, shaded sofas, and
passive ventilation reflect nature-inspired solutions (2/3). Settlement orientation
toward wind, water, and sunlight aligns with biomimicry principles.

Human-centered design features show moderate performance. The spatial
organization aligns well with traditional lifestyles and cultural values (3/3), yet
historical layering and adaptive reuse are weakly represented (0/3). No ecological
systems exist for rainwater collection or sustainable production-consumption
cycles (0/3). The relationship with geographic context is partial—materials and
construction reflect regional characteristics, but spatial design lacks full
contextual responsiveness (1/3). Values like privacy (2/3) and belonging (2/3) are
maintained through the ground-floor enclosure and upper-floor openness. Social
life centered around courtyards and sofa spaces also reinforces semi-public
interactions. A compact urban fabric and house-street relationships create a sense
of security (2/3).
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The Cumalikizik house demonstrates notable biophilic strengths in natural
material use, daylight strategy, and cultural integration. However, its limited
symbolic relationship with nature and lack of ecological infrastructure result in a
moderate biophilic compatibility score of 26/54.

Safranbolu House

Safranbolu houses present a strong and balanced relationship with
environmental factors, earning 14/24 points. Their spatial layout maximizes
daylight use—rooms have multiple windows, and skylights ensure illumination
even when shutters are closed (3/3). Wooden lattices, eaves, and projections help
control sunlight while providing shade (2/3). Seasonal comfort is addressed
through low-ceilinged, small-window lower floors for winter and well-ventilated
upper floors for summer (2/3). The terraced layout aligns with the sloped
topography, aiding drainage and offering varied visual perspectives (2/3).

Vegetation is limited and mostly confined to private gardens (1/3), and
although traditional dwellings included animal spaces, these are primarily absent
today (1/3). The valley location shields homes from wind and cold—Ilocal
materials like stone, wood, and tile support environmental adaptation (2/3).
However, the inward-facing courtyard layout restricts landscape views (1/3).

Direct relationships with nature remain limited, reflected in a 4/9 score. While
the tiered topographical arrangement ensures functional and visual cohesion
(1/3), natural form-inspired details are rare (1/3). Nonetheless, heat regulation
and rainwater management indicate biomimetic strategies (2/3). These choices
promote environmental harmony over symbolic interaction.

In terms of human-centered design, Safranbolu houses score 12/21. Their
layout reflects Ottoman urban life, enhancing social interaction (3/3). Although
historical elements are partially preserved, they are not always legible to users
(1/3). Ecological systems, such as traditional storage areas, are present in limited
forms (1/3). The connection to place is strong, with local craftsmanship, climate-
responsive roofs, and material choices reinforcing this bond (2/3).

Privacy is achieved through garden entrances and upper-floor windows,
mainly supporting gendered spatial roles (2/3). Compact planning and controlled
street access promote security (2/3). While the sense of belonging is supported
through integration with the traditional street fabric, it is somewhat weaker than
other values (1/3).

In conclusion, Safranbolu houses display a medium-high level of biophilic
performance (30/54), with notable strengths in natural material use, privacy, and
cultural integration. However, symbolic and formal mimicry of nature remains
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underdeveloped, suggesting opportunities for reinterpretation  within
contemporary biophilic design frameworks.

Mardin House

When evaluated through biophilic design, Mardin houses exemplify strong
environmental integration, climate-responsive strategies, and user-oriented
spatial planning. With a high environmental performance score of 16/24, these
houses effectively apply passive design solutions suited to the region’s hot, arid
climate. Dense layouts, thick stone walls, and small windows block summer heat
while admitting winter sunlight. Terraces and high-walled courtyards support
natural lighting (3/3), shade and thermal protection (2/3), and ventilation (2/3)
while also offering semi-open living spaces sheltered from wind and heat.

Adapting to steep topography through terraced settlements enhances spatial
function and environmental fit (3/3). The widespread use of local materials like
yellow limestone and basalt strengthens thermal performance and cultural
continuity (3/3). However, greenery remains confined to private courtyards (1/3),
and traditional features such as animal shelters survive only as traces (1/3).
Inward-facing designs also limit visual access to the landscape (1/3).

Scoring 6/9 in the nature relationship category, Mardin houses show
environmental harmony and functional integration. Buildings align with
topography to optimize comfort (2/3), and although symbolic references to nature
are minimal (1/3), features like integrated water wells reflect biomimicry in
managing heat and water (3/3).

In human-centered design, the houses score 12/21. Privacy is ensured through
inward-looking plans and minimal street-facing openings (2/3), while reception
rooms maintain social balance. The spatial layout and integration with the historic
neighborhood fabric express a strong cultural identity (3/3). However, historical
continuity is not consistently perceived (1/3), and ecological systems like
rainwater collection remain limited (1/3). Material choices and spatial orientation
reflect high geographical awareness (2/3), and the closed street fabric and thick
walls enhance both safety (2/3) and, to some extent, a sense of belonging (1/3).

In conclusion, Mardin houses stand out among the four case studies with the
highest biophilic score (34/54), offering a well-balanced synthesis of
environmental adaptation, cultural continuity, and user comfort. They provide a
compelling model for sustainable architecture rooted in local traditions and
natural systems.

Antalya Kaleici House

The Kaleici house scored relatively well in environmental characteristics,
achieving 16/24 points. Despite narrow streets, natural light enters through
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courtyard-facing windows and layered plans (3/3), while upper-floor windows
and skylights enhance lighting and ventilation. Though modest, shading elements
like wooden eaves, shutters, and projections aid in light control (2/3). The
compact urban fabric and close-set buildings offer natural shading and cooling
airflow, supported further by courtyard trees and south-facing plantings.
Courtyards and terraces also promote adequate natural ventilation (3/3).

The settlement adapts partially to sloped terrain, though irregularities are
noted (2/3). Vegetation is limited to courtyards (1/3), and no animal-related
spaces remain used (1/3). Natural materials such as local stone and wood are
widely used, reinforcing the connection to place (3/3). However, the inward-
facing design and dense street network restrict visual access to the landscape,
resulting in a lower score for scenic connection (1/3). Overall, Kaleigi houses
show strength in passive climate control and material use, though they lack
greenery and visual openness.

In nature-related design, Kaleici houses received the lowest score of 1/9. Their
linear forms lack integration with topography (0/3), and references to natural
shapes are absent (0/3). Only minimal features indirectly support air circulation
(1/3). Although climatic adaptation is present—such as narrow, winding streets
aiding airflow and some rainwater reuse—these strategies are neither widespread
nor systematic, limiting their biophilic value.

In human-centered criteria, Kalei¢i houses scored 8/21. While partially
aligned with traditional layouts, recent changes have compromised historical
integrity (2/3). Continuity and ecological functions like food or water systems are
weak or missing (1/3, 0/3). Privacy is maintained in some units (1/3), and narrow
alleys contribute to basic security (2/3). However, the relationship between users
and public space has weakened; social interactions are limited, and a sense of
community has faded (1/3).

In conclusion, Kalei¢i houses represent a valuable but incomplete application
of biophilic design. While they demonstrate regional adaptation and traditional
architectural traits, they fail to establish meaningful links with nature and
community—their potential lies in being reinterpreted through contemporary
sustainable design that reintroduces natural systems and strengthens cultural
continuity.

Conclusion

This study offers a comprehensive and comparative analysis of four traditional
residential typologies: Cumalikizik (Bursa), Safranbolu, Mardin, and Kaleigi
(Antalya) through the lens of biophilic design. Using a structured evaluation
framework grounded in Kellert and Calabrese's principles, the research highlights
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how vernacular Anatolian houses respond to environmental, cultural, and human-
centered criteria across varied climatic and topographical contexts.

Among the examined cases (Tab. 3), Mardin houses demonstrated the highest
overall biophilic performance (33/54), integrating passive cooling techniques,
local materials, and spatial arrangements supporting thermal comfort and cultural
values. Safranbolu, with 30/54, stood out for its integration of natural ventilation,
privacy mechanisms, and urban cultural alignment. Cumalikizik achieved 26/54,
showcasing strong use of local materials and traditional spatial organization but
limited ecological integration. Kaleici, with 25/54, reflected challenges in
symbolic and functional connections with nature and showed reduced continuity
due to contemporary transformations.

Table 3. Biophilic Evaluation of Vernacular Houses

gﬁﬁihkmk Safranbolu  Mardin  Antalya
H H H. Kaleici H.
Environmental 5, | 14/24 16/24 16/24
Characteristic
Relationship
with Nature 3/9 4/9 6/9 1/9
People- 10/21 1221 14/21 8/21
Orientedness
Total Score 26/54 30/54 33/54 25/54

These findings reveal thatvernacular Anatolian houses embody
sustainability by adapting to environmental conditions while preserving cultural
traditions. They demonstrate biophilic design principles as theoretical ideals and
embedded spatial practices promoting human-nature interaction. Thick stone
walls in Mardin, terraced layouts in Safranbolu, and passive air ventilation in
Cumalikizik all present tangible lessons for modern architecture. In
particular, biomimicry emerges as a recurring strategy in climate-regulating thick
walls and water-integrated courtyard systems, offering energy-efficient, context-
responsive solutions.

From a broader perspective, these houses underscore traditional architectural
knowledge's economic, political, and spatial value. Regional development plans
can leverage traditional construction techniques and local materials to stimulate
local economies, especially in UNESCO-recognized towns like Safranbolu and
Cumalikizik. Restoration projects and tourism strategies can create employment
and preserve intangible heritage. Moreover, integrating traditional passive design
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principles into contemporary social housing can reduce energy consumption and
support municipal sustainability agendas.

Regionally, these vernacular models provide a template for sustainable urban-
rural interaction, where conservation efforts align with economic revitalization.
Adaptive reuse and urban regeneration projects can connect historic housing
patterns with modern planning demands. Incentivizing such projects promotes a
continuum between the past and future, between cultural preservation and
innovation.

In conclusion, this study affirms the relevance of vernacular Anatolian houses
as living laboratories of biophilic and sustainable design. They represent
a holistic architectural ethos, combining functional adaptation, cultural
continuity, and ecological intelligence. By reinterpreting these spatial strategies
through modern design tools and policy frameworks, architects and planners can
forge a more sustainable and culturally resonant future built environment. These
findings offer a critical bridge between tradition and innovation, contributing to
the global discourse on sustainable architecture and resilient cities.
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Reinterpreting Spatial Configuration in
Gated Residential Communities: A Two-
Scale Syntactic Analysis Based on the
Example of Eskisehir

Kadir O7' & Meliha Havva 07

INTRODUCTION

From the past to the present, different typological approaches have developed
in housing production. These typological approaches are defined as detached
houses, semi-detached houses, terraced houses, terraced houses, multi-storey
houses, point and wall blocks, while over time, garden walls have been built
within the plot boundaries of these housing types. Today, these garden walls have
become more prominent, forming gated housing estates. The main factors in the
formation of these estates are security, comfort and the desire for easy access to
social amenities, leading to the development and spread of 'gated housing estates'.
These estates are mostly areas with clearly defined boundaries, consisting of
multi-storey blocks and various social amenities, where access from public areas
is controlled. This controlled entry and exit system restricts public access,
bringing the gated residential estate closer to a semi-public character while
producing an inward-looking 'neighbourhood' form. Therefore, gated residential
communities do more than just constitute a form of housing production; they
directly influence the physical pattern of the city and the network of social
relations.

Today, the concept of housing has evolved beyond being merely a physical
shelter providing protection; it has become a different living space where social
relationships and lifestyles are redefined, and the individual's daily life practices
are transferred to spaces, reshaping their lifestyles. The most important factor in
this transformation is the shift from the extended family structure of the past to
the nuclear family structure, which has changed lifestyles and needs. This change
and transformation has undoubtedly been instrumental in reshaping the concept
of housing.
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In a globalising world, while distances are shortening, sharp boundaries are
being created in urban spaces. These boundaries between different strata of
society are materialised in the form of 'gated communities' (Y1ldirim, 2016).

Gated communities are not merely a form of housing defined by physical
boundaries such as security walls and controlled access. They are also a 'spatial
threshold system' that contributes to the construction of degrees of publicness
within the city. Therefore, the impact of these communities should not be
considered solely in terms of socio-economic preferences and management
models. Instead, it should be conceptualised in conjunction with the concept of
spatial relationship patterns. The syntactic approach used in this study does not
treat space as individual room/functional units; rather, it adopts a configuration
approach based on the transitions between spaces (Hillier & Hanson, 1984; Ozen
Yavuz, 2011). Thus, how the phenomenon of "enclosure" materialises in design
decisions such as access stratification, the location of common areas, and internal
circulation within the dwelling has been revealed through measurable indicators.

In the post-industrial lifestyle, the industrialisation of production and people's
transition to offices and digital platforms have led to changes in space usage and
the spaces required. The spatial differentiation resulting from the proliferation of
gated residential communities has been analysed within the scope of this study,
specifically in Eskisehir.

Eskisehir is renowned as one of Turkey's most liveable cities and is known as
a brand city (URL 1). The 'gated residential community' phenomenon, which has
become widespread in recent years, has also become common in Eskisehir,
integrating into the urban fabric alongside changes in people's lifestyles. The
reasons for the proliferation of gated residential communities can be defined as
the perception of security, a sign of social status, and the need for social spaces.
The study examines how the social amenities and spatial design of gated
residential communities have been shaped in Eskisehir, in line with the changing
and evolving concept of housing.

The spatial organisation concept created in gated residential complexes, which
are designed as inward-looking neighbourhoods with sharply defined boundaries,
has been analysed in the context of Eskisehir Province. Examples were selected
from gated residential complexes in Eskisehir to form the sample group. The
selected samples were chosen based on the concepts of size, enclosure, usage,
and recency. The selected samples were analysed using syntactic analysis to
identify the spatial design, both in terms of social amenities and in terms of
housing.

How is spatial design constructed in 'closed' and 'segregated’ settlement forms
within the context of Eskisehir Province, which has an 'open' and 'highly socially
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interactive' urban identity? What is the diversity of social amenities (swimming
pools, sports areas, cafeterias, etc.) in closed residential settlements and how are
these amenities spatially positioned within the settlement? What are the spaces in
residential formations and what is the process of spatial organisation within the
residence? During the planning and design phase, what common spatial units
were used in these settlements in Eskisehir? These questions form the framework
of this study.

This study examines gated residential communities at two different scales.
The first scale is the settlement scale, while the second is the housing unit scale.
Within this scope, the study aims to address both scales together within the same
analytical framework. This approach;

1- The form of social amenities creating a "shared core" within the
settlement and

2-  The levels of privacy and accessibility of internal circulation within the
housing units can be compared independently of individual case studies.

The contribution of this approach is that it enables the identification of
recurring spatial patterns (e.g. central amenity layout, point block preferences,
the integrated role of corridors) even with a limited number of samples.

METHODOLOGY

The scope of the study covers the settlement of Eskisehir. Eskisehir stands out
for its neighbourhood culture and traditional settlement fabric. Despite this
characteristic of the city, it has been observed that gated residential complexes
are becoming increasingly widespread. This has been particularly evident in the
new residential areas in the central districts of Tepebasi and Odunpazari. Sample
gated residential complexes were selected from these two central districts to form
the sample group. These complexes in the sample group were analysed both at
the site plan scale and the floor plan scale (Figure 1).

The sample selection was made using a purposive sampling approach, aiming
to see how the spatial configuration is repeated within a specific typology. The
four housing estates selected within this scope were chosen from samples with
high common characteristics to enhance comparability. Within this scope;

1- All samples are closed residential complexes with clearly defined parcel
boundaries.

2-  The absence of commercial units serving the public space in all samples
has been considered within a restrictive framework that allows for a clearer
reading of the "semi-public common space" debate.
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3- The preference for multi-storey point blocks in all examples at the housing
typology level has reduced variables, making it possible to trace spatial
differences through the social amenity design and internal housing organisation.

4-  As the central location of social amenities at the settlement scale was
observed as a common pattern, the sample was selected from among settlements
exhibiting this pattern. In this way, rather than a heterogeneous universe where
different typologies are mixed, a comparative ground has been established where
configurational differences are more legible within a similar typological
framework.

When viewed at the site plan scale, analyses were conducted on the type of
housing, the layout of the dwellings, the social amenities, and the location of the
settlement.

When viewed at the floor plan scale, analyses were conducted to determine
the type of flat, the spatial elements, and the spatial configuration. Syntactic
analysis (Asriana & Khidmat, 2024; Dettlaff, 2019), one of the rule-based
analysis methods, was used to determine the relationship between spaces.

SITUATION PLAN ANALYSIS Analysis at Floor Plan Scale

ANALYSIS SPECIFIC TO SOCIAL CAPITAL DETERMINING HOUSING TYPE AND
ELEMENTS SPATIAL ELEMENTS
POSITIONING OF SOCIAL ANALYSIS OF SPATIAL CONSTRUCTION
INFRASTRUCTURE ELEMENTS THROUGH SYNTACTIC ANALYSIS

Figure 1. The analytical framework used in the study at two different scales

Syntactic analysis is the syntactic level of morphological analysis, which
examines the morphological characteristics (Figure 2) of any structure and the
relationship between the interior and exterior of the structure in the context of
spatial relationships (Ozen Yavuz, 2011). It reveals the solutions to design
problems by using geometric and mathematical methods to analyse the spatial
construct created by humans and to formulate the created architectural design so
that it can be interpreted (Ozyilmaz, 2007).
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Figure 2. Types of morphological analysis (Liou, 1992)

Graph theory, used in syntactic analysis, is a mathematical and graphical
representation that attempts to explain spatial organisation through the
abstraction of spaces. A graph (Figure 3) consists of n nodes that are related to
each other, the relationships between these nodes are expressed as 'edges', and
the closed areas formed between the relationships are expressed as 'regions'
(Clark and Holton, 1991).

DUGUM
(vertex,node,point)

KENAR
BULGE {edge,segment)
(region,area)

B

e?
Figure 3. Graph elements (Yildirim, 2001)

The beta index provides information about the shape of the network based on
the node and edge relationships of the analysed network. Ifthe beta index is <1,
it indicates a tree structure; if the beta index is = 1, it indicates a cycle; if the beta
index is > 1, it indicates a complex circuit. Whether the network (Figure 5) is a
tree, a cycle, or complex indicates which of the linear, cyclic, or composite forms
the structure corresponds to. The beta index (Figure 4) is obtained by dividing the
total number of edges by the total number of nodes. Beta index = Graph Edge /
Graph Node (Broadbent, 1973).

E
Nz

Figure 4. Beta index formula (Broadbent, 1973)
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Figure 5. Relationship between formal formation and the beta index of formal
formation (Yildirim, 2001)

The gamma index is a numerical representation of the connectivity ratio of the
network system (Figure 7). If the gamma index (Figure 6) is high, the structure is
compact; if the gamma index is low, the structure is fragmented (Broadbent,

1973).
I ' .

Gamma Yuksek

Gamma Dusiuk

Figure 6. Relationship between gamma index and shape (Yildirim, 2001)
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Figure 7. Gamma index formula (Broadbent, 1973)
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The number of cycles refers to the number of circulation axes that return to
their starting point among the structural subunits (Ozen Yavuz, 2011).

Spatial syntax is a method developed for analysing and defining the spatial
configuration of structures (Figure 8). The aim here is to analyse the spatial
organisation and reveal the design of the spatial system.
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Figure 8. Representation of spaces as nodes (Hillier and Hanson, 1984)
The number of spaces refers to the number of spaces excluding the outer
space.

Depth is an important configuration feature in spatial designs. It is a concept
that indicates the number of steps taken when moving from any space or entrance
in the spatial system to another space.

The diameter of the graph (space depth) is the depth of the space furthest from
the outer space.

Total depth is the expression of the depth of each space relative to the root or
external space.

Average depth is obtained by summing the depth values of the spaces in the
system relative to the root space and dividing by the total number of spaces.

Total depth: >d=(1 X > 10) + (2 x >20) + (3 x >30) + (n X X no)
Average depth value: MD=5%d/k -1
> d: total depth, k: total number of cells (Hillier and Hanson, 1984)
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This approach provides a detailed introduction to the tools used in syntactic
analyses conducted within the scope of Eskisehir Province.

Within the scope of this study, spatial units were defined in the analysis
process based on access relationships on the plan. Each space was represented as
a "node", while direct transitions between spaces were represented as "edges". At
the site scale, the root/external space was defined as "external = road" for the
comparability of the study. Common areas and fixtures within the settlement were
positioned within the network according to their relationship on the access line.
At the dwelling scale, the root/external space is accepted as "external = block
floor hall", and measurements of spatial depth and connectivity are produced
from the point of entry into the flat. These two root definitions provide a
consistent coding framework that allows the settlement-residential relationship to
be read at two different threshold levels (public—semi-public and semi-
public—private).

FINDINGS

Closed residential complexes, which have gained significant attention since
the 1980s due to the influence of modernism, are types of settlements that can
offer many features such as garden walls that clearly separate them from the city
with sharp lines, semi-public walkways, green areas, different types of housing,
and controlled access with security systems -exit points, and social amenities
(Yildirim, 2016).

According to Frantz (2006), gated residential communities are private
residential settlements where residents use mechanisms created from
architectural and landscape elements to isolate themselves from the outside
world. According to Blakely and Snyder (1997), the walls surrounding gated
communities carry a meaning beyond that of a simple physical barrier and
harbour many contradictions. These are described as the danger arising from the
exclusion of the urban dweller, along with the need for personal and social control
of the environment, based on feelings of fear, exclusion, the privatisation of
public services, and the creation of an ideal society. According to Burke (2001),
gated communities define a new form of neighbourhood.

The analysis of the spatial design of gated residential complexes (Tables 1, 2,
3, 4) was conducted by selecting examples from gated residential complexes in
Eskisehir to form the sample group. The selected gated residential complexes
were chosen from the central districts of Odunpazari and Tepebasi in Eskisehir.
The most fundamental criterion in the sample selection was that the housing
estates were gated communities, and attention was paid to their being medium-
sized settlements. In the selected samples, attention was paid to the absence of
commercial units serving the public area in the gated community, and this
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criterion was used as a restrictive factor in the sample selection of gated
communities.

In the selected examples, the basement floor (Figure 9), which must be buried
in the ground according to the Eskisehir residential zoning regulations, was
constructed on the ground floor, rising from ground level to +2.20 metres. Thus,
the basement floor rose to +2.20 metres. In areas where the height was
insufficient, the basement level was lowered by a certain distance. The basement
floor created was used for enclosed parking and technical facilities. The
residential floor level starts at +2.20 metres.

Figure 9. Example of a basement floor on the ground surface — basement floor plan
and existing car park doors (URL-4)
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Sample 1 = LOCA 222 gated residential complex is located in the
Odunpazanr: district of Eskisehir. It is situated in a remote, newly developing
location away from the city centre (Figure 10).

F -— Has:
/4@"‘ *a\\ Lojistik M
S Hote ©

Eskigehir Sehr-
ik adoor ©

Eskisehir

laracagehir \ ' LOCA 222

Figure 10. Location of the LOCA 222 closed residential complex (URL-6)

Within the gated residential complex (Figure 11), the following social
amenities are provided: an artificial lake, basketball court, tennis court, children's
playground, indoor social facility, fitness centre, indoor swimming pool, sauna
and steam room, green areas, open and covered car parks, walking areas, and
open and semi-open seating areas (Figure 12). The social amenities are centrally
located.

Figure 11. LOCA 222 position example (URL-2)
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Figure 12. Examples of LOCA 222 social infrastructure elements (URL-2)

In the LOCA 222 gated residential complex, the residential type used is multi-
storey point block housing. The flat type used is 3+1 housing.

Sample 2 = DORTEL IHLAMURKENT HOUSING ESTATE is a gated
residential complex located in the Odunpazar: district of Eskisehir (18N4B
sheet, 3106 block 1 parcel/ Odunpazary/ Eskisehir). It is situated in a newly
developing location away from the city centre (Figure 13).
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Figure 13. Location of the DORTEL IHLAMURKENT RESIDENCES gated
residential complex (URL-7)

The social amenities within the gated residential complex include an outdoor
swimming pool, children's playground, green spaces, open and covered car parks,
walking areas, and open and semi-open seating areas. The social amenities are
centrally located (Figure 14).
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Figure 14. Examples of social amenities at DORTEL IHLAMURKENT HOUSING
ESTATE (URL-3)

In the DORTEL IHLAMURKENT HOUSING closed residential complex,
the multi-storey point block housing type has been used. The flat housing type
used is 3+1 (Figure 15).

|
DORTEL IHLAMURKENT KONUTLARI_|
]

Figure 15. Floor plan of DORTEL IHLAMURKENT RESIDENTIAL
BUILDINGS (URL-3)

Sample 3 = MOOR LIFE gated residential complex is located in the
Tepebas: district of Eskisehir. It is situated in a remote location from the city
centre (Figure 16).
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Figure 16. Location of the MOOR LIFE closed residential complex (URL-8)

Within the gated residential complex, the social amenities (Figure 17) include
a children's playground, indoor social facilities, an outdoor swimming pool, green
spaces, open and covered car parks, walking areas, and open and semi-open
seating areas. The social amenities are centrally located within the complex.

Figure 17. Example of MOOR LIFE site and social amenities (URL-4)

The MOOR LIFE gated residential complex utilises multi-storey point
block housing as the residential type. The flat housing type utilised is 4+1
(Figure 18).

Figure 18. MOOR LIFE basement and standard floor plan (URL-4)
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Sample 4 = LINDENPARK gated residential complex is located in the
Odunpazanr: district of Eskisehir. It is situated in a remote, newly developing
location away from the city centre (Figure 19).
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Figure 19. Location of the LINDENPARK gated residential complex (URL-9)

Within the gated residential complex, the following social amenities are
provided: children's playground, outdoor swimming pool, green areas, open and
covered car parks, walking areas, basketball court, social facilities, fitness centre,

and open and semi-open seating areas (Figure 20). The social amenities are
centrally located within the complex.

Figure 20. Example of LINDENPARK site and social amenities (URL-5)

The multi-storey point block housing type was used as the housing type in the
LINDENPARK gated residential complex. The 3+1 housing type was used as the
flat housing type (Figure 21).
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Figure 21. LINDENPARK floor plan (URL-5)

Table 1. Sample 1 analysis table

EXAMPLE 1 LOCA 222 ODUNPAZARI
/ ESKISEHIR
SITUATION SYNTACTIC ANALYSIS
(OUT=PATH)

98



SOCIAL-FACILITIES ELEMENTS

Artificial lake, basketball court,
tennis court, children's playground,
indoor social facility, fitness centre,
indoor swimming pool, sauna and
steam room, green areas, open and
covered car park, walking areas, open
and semi-open seating areas

SITUATION
ELEMENTS SETTLEMENT

SOCIAL-FACILITIES

Central Location

RESIDENTIAL TYPE Dot Block
APARTMENT TYPE 3+1
SYNTACTIC ANALYSIS
(EXTERNAL=BLOCK CAT
FLOOR PLAN HALL)
- | B 8 N
g | g | g | ¢
8 Z 2
s | £ |3 3
B | 3 | 8 |8

5.
4,
3.
2
1
0.

B -
DIS=BKH

BA=Garden, SDM=Social Amenity Areas, BKH=Block Floor Hall, GH=Entrance Hall,
M=Kitchen, B1=Balcony 1, B2=Balcony 2, O1=Living Room, S=Lounge, B=Bathroom,
02=Children's Room 1, O3=Master Bedroom, O4=Dressing Room, O5=Children's Room
2, EB=Master Bathroom, Ki=Pantry, KP=Covered Car Park




Table 2. Example 2 analysis table

EXAMPLE 2 DORTEL ODUNPAZARI /
IHLAMURKENT ESKISEHIR
TOWNHOUSES

SITUATION SYNTACTIC ANALYSIS (OUT=PATH)

SOCIAL-FACILITIES
ELEMENTS

Outdoor swimming pool, children's playground,
green areas, open and covered car park, walking
areas, open and semi-open seating areas

SITUATION SOCIAL-

Central Location

FACILITIES ELEMENTS
SETTLEMENT
RESIDENTIAL TYPE Dot Block
APARTMENT TYPE 3+1
FLOOR PLAN SYNTACTIC ANALYSIS (EXTERNAL=BLOCK

CAT HALL)
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BETA INDEKSI

GAMMA INDEKSI 017

GH 1. | TOPLAM DERINLIK 35

DIS=BKH ORTALAMA DERINLIK | 2,82

BA=Garden, SDM=Social Amenity Areas, BKH=Block Floor Hall, GH=Entrance Hall,
M=Kitchen, B1=Balcony 1, B2=Balcony 2, O1=Living Room, S=Lounge, B=Bathroom,
02=Children's Room 1, O3=Master Bedroom, O4=Dressing Room, O5=Children's Room 2,
EB=Master Bathroom, Ki=Pantry, KP=Covered Car Park

Table 3. Sample 3 analysis table

EXAMPLE 3 MOOR LIFE TEPEBASI /
ESKISEHIR
SITUATION SYNTACTIC ANALYSIS (OUT=PATH)

&
ceBEc soKAK e

DIS
SOCIAL-FACILITIES Children's playground, indoor social facility, outdoor
ELEMENTS swimming pool, green areas, open and covered car park,

walking areas, open and semi-open seating areas

SITUATION SOCIAL-
FACILITIES ELEMENTS
SETTLEMENT Central Location
RESIDENTIAL TYPE Dot Block
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APARTMENT TYPE 4+1

FLOOR PLAN SYNTACTIC ANALYSIS (EXTERNAL=BLOCK
CAT HALL)

BETA INDEKSI 1

GAMMA INDEKSI 0,17

TOPLAM DERINLIK 33

DISZBKH ORTALAMA DERINLIK | 231

BA=Garden, SDM=Social Amenity Areas, BKH=Block Floor Hall, GH=Entrance Hall,
M=Kitchen, B1=Balcony 1, B2=Balcony 2, O1=Living Room, S=Lounge, B=Bathroom,
02=Children's Room 1, O3=Master Bedroom, O4=Dressing Room, O5=Children's Room 2,
EB=Master Bathroom, Ki=Pantry, KP=Covered Car Park

Table 4. Sample 4 analysis table

EXAMPLE 4 LINDENPARK ODUNPAZARI /
ESKISEHIR
SITUATION SYNTACTIC ANALYSIS (OUT=PATH)
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SOCIAL-FACILITIES Children's playground, outdoor swimming pool,

ELEMENTS green areas, open and covered car park, walking
areas, basketball court, social facilities, fitness
centre, open and semi-open seating areas
SITUATION SOCIAL- Central Location
FACILITIES ELEMENTS
SETTLEMENT
RESIDENTIAL TYPE Dot Block
APARTMENT TYPE 3+1
FLOOR PLAN SYNTACTIC ANALYSIS (EXTERNAL=BLOCK
CAT HALL)
. | BETA INDEKSI 0,92
" | GAMMA INDEKSI 0,15
TOPLAM DERINLIK 32
"""""" b‘sﬁ'l;,'_'""""”"u' ORTALAMA DERINLIK | 2,67

BA=Garden, SDM=Social Amenity Areas, BKH=Block Floor Hall, GH=Entrance Hall,
M=Kitchen, Bl=Balcony 1, B2=Balcony 2, O1=Living Room, S=Lounge, B=Bathroom,
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02=Children's Room 1, O3=Master Bedropm, 04=Dressing Room, O5=Children's Room 2,
EB=Master Bathroom, KI=Pantry, KP=Covered Car Park

The findings are structured on the basis of a two-tiered reading. In the first
tier, the spatial components of each sample settlement are introduced at the scale
of the site and housing plan. In the second layer, configurational similarities and
differences are highlighted through a common comparison table (e.g., variety of
amenities, housing/apartment type, beta-gamma indices, graph diameter, total
and average depth, most integrated and deepest spaces) to enable all examples to
be read using the same set of variables. This approach has identified patterns that
repeat or deviate at the typological level for decisions that appear "unique within
each settlement".

CONCLUSION

A common feature of gated residential complexes in Eskisehir is that the plot
boundaries are clearly separated by dividing elements such as garden walls. It has
been observed that gated residential complexes, which represent a turning point
in housing typology, isolate city dwellers from the city due to the social amenities
being within easy reach of the residents. It has been observed that all examples
in the sample group are located outside the city centre, on the city periphery.
These settlements, which contain many social amenities within themselves, have
created a disconnect in urban relations.

Entry to gated residential complexes, which form their own world on the city
periphery, is restricted and not everyone is allowed in. This turns the garden of
the gated residential complex into a semi-public space, whereas the road is public
space. The transformation of their gardens into semi-public spaces has led to the
incorporation of social amenities into common areas, namely the garden or units
accessible from the garden. Therefore, the analyses were conducted at two
different scales, namely the site scale and the floor plan scale, and were also
compared in a comparative study table (Table 5).

The comparative results show that two strong common patterns emerged in
the sample group. The first is the central location of social amenities at the
settlement scale and the establishment of access via the garden/common area.
This situation reveals that, rather than being directly linked to the public space,
the common core within the settlement is strengthened, and in this context, the
spatial groundwork for the production of a "semi-public" interior
space/community is laid. The second is that corridors form the backbone of
circulation at the residential scale and appear to be the most integrated space in
all examples. This finding shows that the gradation of privacy is organised
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through the corridor in the transition from living spaces to night-time spaces. The
repetition of the master bathroom and balconies in the deepest spaces reveals that
in closed residential complexes, the 'private sphere' establishes a hierarchy that is
reproduced through depth within the plan.

When viewed on a situational scale;

Entrances are located in the garden of the gated residential complex,

Access to social amenities is provided from the common area after
entering the garden of the gated residential complex, without entering
the blocks,

All examples feature social amenities with different characteristics,
Social amentities are centrally located,

An artificial lake, tennis court, indoor swimming pool, sauna and
steam room are only found in one example. Therefore, it has been
shown that these amenities are not commonly used amenities,

A basketball court and fitness centre were observed in two of our
examples, while an indoor social facility was observed in three of our
examples.

A children's playground, outdoor swimming pool, green areas, open
and covered car parks, walking areas, and open and semi-open seating
elements were observed in all of the sample group. Therefore, these
social amenities are the most commonly used.

The indoor car park was constructed in the basement of all flats in the
examples, and direct access from the indoor car park to the block floor
lobby was provided.

When viewed at the residential scale;

As for the housing type, the point block type was used in all samples
in the sample group. Therefore, it was observed that the use of the
point block type was more common.

As for the flat type, it was observed that the 3+1 flat type was used in
three samples and the 4+1 flat type in one sample. This also showed
that the 3+1 flat type was more commonly chosen. Furthermore, the
3+1 and 4+1 flat types are predominantly housing types designed for
families. Therefore, it was observed that these types of residences
were built in a style more appealing to families.

Access to the flats was provided from the block floor hall.
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e All examples had an entrance hall upon first entering the flat.

e In most examples, the entrance hall connected to living spaces such
as the living room, kitchen, and sitting room, as well as the corridor.
This means that the entrance hall is fully connected to the living areas
but disconnected from the bedrooms, which offer more privacy.

e The entrance hall connects to the corridor to provide access to the
night-time areas.

e Circular formations are seen on the balconies. One example of a living
room-kitchen-balcony circular formation is seen, while two examples
of a kitchen-living room-balcony circular formation are seen.

e The master bathroom is seen in all examples, but the dressing room is
only seen in two examples. Therefore, the master bathroom is more
common than the dressing room.

e The most connected and integrated space was a corridor in all
examples, while the deepest spaces could be the en-suite bathroom,
dressing room, balcony 1 and balcony 2.

e Additional spaces such as en-suite bathrooms, dressing rooms and
pantries, which have been seen in flats in recent years, were more
common in closed residential complexes.

Table 5. Comparative analysis results table

SAMPLE DORTEL
GROUP IHLAMURKE

LOCA 222 NT MOOR LiINDENPA
KONUTLARI LIFE RK

SOCIAL
SITUATION -
PLACEMENT | CENTRAL CENTRAL CENTRAL CENTRAL

OF SOCIAL | LOCATION | LOCATION | LOCATION | LOCATION
WELFARE

ELEMENTS

ARTIFICIAL +
LAKE

BASKETBAL + +
L COURT

TENNIS +
COURT
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CHILDREN'S
PARK

CLOSED
SOCIAL
FACILITY

FITNESS
CENTRE

INDOOR
SWIMMING
POOL

OUTDOOR
SWIMMING
POOL

SAUNA AND
STEAM
ROOM

GREEN
AREAS

OPEN CAR
PARK

CLOSED CAR
PARK

WALKING
AREAS

OPEN -
SEMI-OPEN
SEATING
ELEMENTS

SYNTACTIC
ANALYSIS
(OUT=PATH)

RESIDENTIA
LTYPE

DOT BLOCK

DOT BLOCK
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APARTMENT 3+1 3+1 4+1 3+1
TYPE
SYNTACTIC
ANALYSIS
(EXTERNAL=
BLOCK CAT
HALL)
DIg=BKH DIS=BKH
BETA INDEX 1 1 1 0,92
NETWORK CYCLE CYCLE CYCLE CYCLE
STRUCTURE
RING + + + _
FORMATION
GAMMA 0,18 0,17 0,17 0,15
INDEX
DIAMETER 5 4 4 4
OF THE
GRAPH
TOTAL 30 35 33 32
DEPTH
AVERAGE 2,78 2,92 2,31 2,67
DEPTH
THE MOST CORRIDO | CORRIDOR | CORRIDO | CORRIDOR
INTEGRATED R R
SPACE
THE PARENTAL | PARENTAL | PARENTAL | PARENTAL
DEEPEST BATHROO | BATHROOM, | BATHROO | BATHROOM
PLACE M BALCONY]1, M, , BALCONY?2
BALCONY?2 | DRESSING
ROOM,
BALCONY
2

The limitation of this study is that the sample size is restricted to four housing
estates. However, the sample was constructed from examples with high common
typological characteristics (closed estate nature, absence of commercial units,
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point block preferences, and central amenity layout) to enhance analytical
comparability rather than representativeness. Therefore, the conclusions are
outside the scope of statistical generalisation for "all closed residential
settlements in Eskisehir". This study aims to establish a basis for future research

with a larger sample size by clarifying the comparison variables and the reading
framework.
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https://www.google.com/maps/place/D%C3%B6rtel+Ihlamur+Kent+Konutlari/@39.7370198,30.5309794,12z/data=!4m6!3m5!1s0x14cc3d81ca6163ff:0xf7849c2d73c58043!8m2!3d39.7369211!4d30.5309834!16s%2Fg%2F11j38hbz3k
https://www.google.com/maps/place/D%C3%B6rtel+Ihlamur+Kent+Konutlari/@39.7370198,30.5309794,12z/data=!4m6!3m5!1s0x14cc3d81ca6163ff:0xf7849c2d73c58043!8m2!3d39.7369211!4d30.5309834!16s%2Fg%2F11j38hbz3k
https://www.google.com/maps/place/L%C4%B0NDENPARK+KONUTLARI/@39.7584425,30.3492855,11.75z/data=!4m10!1m2!2m1!1zTMSwTkRFTlBBUksgRVNLxLDFnkVIxLBS!3m6!1s0x14cc3d734887440b:0x3204c15a846cca16!8m2!3d39.7345994!4d30.5569224!15sChhMxLBOREVOUEFSSyBFU0vEsMWeRUjEsFKSARFhcGFydG1lbnRfY29tcGxleOABAA!16s%2Fg%2F11sm774n4k!5m1!1e1?entry=ttu&g_ep=EgoyMDI2MDEyOC4wIKXMDSoASAFQAw%3D%3D

RI/@39.7584425,30.3492855,11.75z/data=14m10! Im2!2m1!1zZTMSwTkR
FTIBBUksgRVNLxLDFnkVIXLBS!3m6!1s0x14cc3d734887440b:0x3204¢
15a846ccal6!8m2!3d39.734599414d30.5569224!15sChhMxLBOREVOUE
FSSyBFUOVEsMWeRUjEsFKSARFhcGFydG11bnRfY29tcGxleOABAA!1
65%2Fg%2F11sm774n4k!5m1!1lel ?entry=ttu&g ep=EgoyMDI2MDEyOC
4wIKXMDS0ASAFQAwW%3D%3D

Note: The visual data used in this section regarding the plan/layout and site
have been compiled from promotional documents made publicly available by the
relevant institutions/companies and materials published in online sources.
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