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Ozet

Universite yapilar1 kurulduklar1 kent ile fiziksel, sosyal, Kkiiltiirel, ekonomik agidan
etkilesime girerler. Caligmanin amaci {iniversite yapilarinin giincel kosullar ve siireg
igerisinde kent ile kurdugu etkilesimin irdelenmesidir. Basarili bir iniversite-kent
etkilesiminden bahsedebilmek icin gereken fiziksel planlama siirecinin nasil ilerlemesi
gerektigi calismada sorgulanmistir. Fiziksel planlama siirecinin 6n programlama, arazi
secimi ve kesin planlama siireci olarak ilerledigi goriilmiistiir. On programlama, verilecek
olan egitim yonteminin, amaglarinin, felsefesinin ve ilkelerinin analiz edildigi bir siirectir.
On programlama asamasindan sonra arazi se¢imine gegilmektedir. Universiteler arazi segimi
noktasinda farkli stratejiler izleyebilmektedirler. Arazi se¢imi yapildiktan sonra, kesin
gelisme plani hazirlanir. Bu asama {iniversite yapisinin yerini, yakin gevresi ile iligkisini,
tniversitedeki aktiviteleri, altyapr kararlarini, kurulus ilkelerini, gelisme olanaklarini,
etaplama kararlarini igermektedir. Calisma kapsaminda tiim bu fiziksel planlama asamalari
ve lniversitelerin kentlere fiziksel, sosyal, kiiltiirel, ekonomik katkilar1 dikkate alinmis,
tiniversite ornekleri lizerinden alan caligmasma gecilmistir. Alan c¢aligmasi Kadir Has
Universitesi-Cibali ve Yeditepe Universitesi-26 Agustos yapisinda Yiiksekdgretim
Kurulu’ndan, {iniversitelerin planlarindan, kurumsal faaliyet raporlarindan toplanan veriler
ile yerinde gézlem yapilarak gergeklestirilmistir. Kadir Has Universitesi Cibali egitim yapisi
kent merkezinde yer alan, doniigsiimsel planlama yaklasimi izleyen kent {liniversitesi drnegi
olmasi, Yeditepe Universitesi kent merkezinden uzakta, organizasyonel planlama yaklasim1
ile sifirdan insa edilerek kurulmus, kent prototipi 6zelligi gosteren, kampiis 6rnegi olmasi
sebebiyle secilmistir. Fiziksel planlama agsamalarindan arazi se¢iminin kente etkisinin fazla
oldugu goriilmiis, tiniversitelerin kent merkezinde ve merkezden uzakta olmasinin getirmis
oldugu durumlar degerlendirilmis, 6neriler getirilmistir. Sonug olarak tiniversitelerin fiziksel
planlama ilkelerine uygun tasarlanmasi gerektigi ancak bu sekilde bulunduklari bolgenin
canlanmasinda, daha giivenli hale gelmesinde, sosyal, kiiltiirel, ekonomik ve fiziksel
bakimdan olumlu ilerleyisi saglayabilecegi gortilmiistiir.

Anahtar Kelimeler: Kent, Universite yapilar1, Universite-kent iliskisi, Fiziksel planlama.
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Bu makale Prof. Dr. Fatma Pelin GOKGUR’iin danismanlig1 ile Mimar Sinan Giizel Sanatlar Universitesi Kentsel Tasarim
Lisansiistii egitim programinda Didem ICEN tarafindan hazirlanan ‘Universitelerin Kentlere Etkilerinin Degerlendirilmesi’
isimli tez ¢aligmasindan tiiretilmistir.


https://orcid.org/0009-0008-1198-2587
https://orcid.org/0000-0002-1287-6152

icen ve Gokgiir Universitelerin Kentlere Etkilerinin Degerlendirilmesi

EVALUATION OF THE IMPACT OF UNIVERSITIES ON CITIES

Abstract

Universities are institutions that affect the city in which they are located and are affected by
the characteristics of the city and society. University buildings interact with the city in
physical, social, cultural and economic terms. The aim is to examine the interaction of
university education buildings with the city under current conditions and in the process. In
order to be able to talk about a successful university-city interaction, it is questioned how
the physical planning process should proceed. After the literature review phase, the field
study was started. The field study was carried out by on-site observation at Kadir Has
University and Yeditepe University in Istanbul, with data collected from institutional activity
reports. Within the scope of the field study, the physical planning approaches of universities,
land selection, general settlement and infrastructure decisions, their activities, principles of
establishment, their relationship with their surroundings, their contributions to the city they
are located in, their physical, cultural, economic and social impacts were examined. Among
the stages of physical planning, it has been observed that land selection has a high impact on
the city. As a result, it has been seen that universities should be designed in accordance with
the principles of physical planning, but in this way, they can provide positive progress in
social, cultural, economic and physical terms in revitalizing the region where they are located
and making it safer.

Keywords: City, University buildings, University-city relationship, Physical planning.

1. GIRIS

Calismanin ¢ikis noktast iiniversite yapilaridir. Hizla sayisi artan {iniversite yapilarinin kente
etkisi gittikge arttigindan konu analiz edilmistir. Universiteler bulunduklari kentin fiziksel,
sosyal, kiiltiirel, ekonomik 6zelliklerinden etkilenmis ve bulundugu kenti de ayni sekilde
etkileyen aktorler olmuslardir. Bu durum goz oniinde tutularak ¢alisma gergeklestirilmistir.
Iyi bir iiniversite-kent etkilesimi icin dogru secilmis planlama yaklasimi ve ¢ok asamali bir
planlama siireci gerekmektedir, bu sayede liniversite kentin fiziksel, sosyal, ekonomik ve
kiiltiirel yapisina olumlu etki edebilecektir.

Fiziksel planlama yaklagimi {i¢ bashik altina alinmistir. Bunlar doniisiimsel planlama,
organizasyonel planlama, reorganizasyonel planlama yaklasimidir. Fiziksel planlama siireci
de ii¢ baslik altina alinmistir. Bunlar 6n programlama, arazi se¢imi, kesin gelisme planidir.
On programlamada iiniversitenin benimsedigi egitim ilkeleri, arastirma ve 6gretim amaglari,
genel yerlesim kararlari, liniversite blinyesindeki 6grenci sayisi, gereken mekanlarin fiziksel
biiytikliigii, arazi kullanimi, zaman i¢inde gosterebilecegi gelisim géz dniine alinmaktadir.
Tiim bunlar degerlendirildikten sonra arazi se¢cimi asamasina gegilebilir. Arazi sec¢imi
sonras1 kesin gelisme planina ve bu planin kente etkisine bakilir. Kesin gelisme planinda
coklu parametreler devreye girmektedir. Universitenin konumlanacag yer, kent ile iliskisi,
tiniversitedeki aktiviteler, altyap: kararlari, kurulus ilkeleri, gelisme olanaklarinin analiz
edilmesi ve etaplama kararlar1 bu asamada gerceklesir.

Fiziksel planlama yaklasimi, agamalari, liniversitelerin kentlere fiziksel, sosyal, kiiltiirel,
ekonomik etkileri dikkate alinarak Kadir Has Universitesi ve Yeditepe Universitesi’nde alan
caligmas1 gerceklestirilmistir. Kadir Has Universitesi Cibali egitim yapist kent merkezinde
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yer alan, bulundugu bdlgeyi dogrudan etkileyen, doniisiimsel planlama yaklagimina 6rnek
olan bir kent iiniversitesi olmasi, Yeditepe Universitesi kent merkezinden uzakta,
organizasyonel planlama yaklasimu ile sifirdan insa edilerek kurulmus, kent prototipi 6zelligi
gosteren, kampiis 6rnegi olmasi sebebiyle secilmistir.

Amag

Amag iiniversite yapilarmin gilincel kosullar ve siire¢ igerisinde kent ile kurdugu fiziksel,
sosyal, kiiltiirel, ekonomik etkilesimin irdelenmesidir. Bu etkilesim, alan caligmasi ile
ornekler lizerinden incelenecektir. Kent ve tiniversite iligkisinin dogru kurulabilmesi i¢in
izlenmesi gereken fiziksel planlama siirecinin asamalar ortaya konacaktir.

Hipotez

Universite yapilarinin sayilarinin artmasi kente etkisini de artirmistir. Bu durum {iniversite-
kent etkilesimini énemli hale getirmistir. Universite-kent etkilesiminin olumlu olabilmesi,
fiziksel planlamanm ¢oklu parametrelerine bagl bir siirectir. Universitelerin fiziksel
planlama asamasi basarili sonuglandirilirsa, kent ile fiziksel, sosyal, kiiltiirel, ekonomik
etkilesimleri de dogru kurulabilecektir. Yeni tasarlanan iiniversite yapilarinin bu
gereklilikleri g6z Oniline alarak sekillenmesi, mevcut egitim yapilarinin ise eksiklerini
tamamlamasi1 gerekmektedir.

Materyal ve Yontem

Calisma kapsaminda oncelikle yazili literatiir incelemesi ile iiniversite yapilarinin kentlere
saglamis oldugu fiziksel, sosyal, kiiltiirel, ekonomik etkiler degerlendirilmis ve fiziksel
planlama siireci sorgulanmistir. Alan ¢alismasinda, gérsel malzeme olarak plan, harita, uydu
goriintiilerinden yararlanilmis, Yiiksekogretim Kurulu’ndan, kurumsal faaliyet raporlarindan
toplanan verilerin degerlendirilmesi sonucunda iiniversitelerin planlama yaklasimi, arazi
secimi, genel yerlesim ve altyapi1 kararlari, biinyelerindeki aktiviteler, kurulus ilkeleri,
cevreleri ile iliskileri, kente kiiltiirel, ekonomik, fiziksel, sosyal etkileri, analiz edilmistir.

2. KAVRAMSAL CERCEVE

Universitelerin giincel kosullar ve siire¢ igerisinde kent ile kurdugu etkilesimin anlasilmas1
amaciyla bu boliimde tniversitelerin kente katkilarina, fiziksel planlama siireclerine
deginilecektir.

Universite ve Kent

Universitelerin temel amac1 bilimsel arastirma yapmak, bilgi iiretmek, egitim faaliyetlerini
siirdiirmek, meslek edindirmektir. Tiim bunlarin yaninda kurulduklari kente katki
saglamalar1 da beklenmektedir. Pek cok iilke, gelisim gosterememis bdlgelere kurulan
tiniversiteler ile fiziksel, sosyal, ekonomik, kiiltirel canliligi saglamay1 hedeflemistir
(Gorkemli, 2011; Kasl ve Serel, 2008). Universitelerin kentlere etkileri, iiniversitenin
hedefleri, 6lcegi, kentin 6zelliklerine bagli olarak farklilik gostermekle beraber ¢aligmada
ekonomik, sosyal, kiiltiirel, fiziksel katkilar sorgulanacaktir.
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Ekonomik Katkilar: Kentlerin biiylime, gelisme ve ekonomilerine sanayi, turizm, ticaret gibi
faaliyetler kadar iiniversiteler de etki eder hale gelmistir. Universitelerin kente ekonomik
katkilar1, istthdam olanaklarinda artis, arastirma-inovasyon, sanayi ile isbirligi ve
girisimcilik faaliyetlerine destek olarak siralanabilir (Oztiirk, 2009).

Universitelerin istihdama etkisi dogrudan ve dolayli olarak iki bashk altmna almabilir.
Dogrudan etkiler olarak akademisyen ve personellere yapilan 6demeler, mezun olan
ogrencilerin is giiciine katilmasi, dolayl1 katki olarak da {liniversite i¢in gerekli hizmeti veren
sektorlere saglanan istihdam sdylenebilir. Calisan sayisi1 tiniversite agilan bolgede artacaktir.
Yeni agilan ticari mekanlara alinacak calisanlar da ekonominin canlanmasi istihdam ve is
gilicii saglanmasi noktasinda énemlidir (Ergun, 2014).

Universiteler, biinyelerinde yiiriittiikleri arastirma ve inovasyon faaliyetleriyle de ekonomik
katki saglarlar. Yenilik¢i projeler, bilimsel aragtirmalarla yeni buluslar ortaya koyarlar ve
patent alirlar. Eskiden kullanilan bir {rini de gelistirebilirler. Bu firiinler sanayide
kullanilmaya baslanir (Oztiirk, 2009). Universitelerin sahip olduklar1 bilgi birikimlerini
sanayi ile isbirligi yaparak aktarmasi, endiistri, aragtirma, sanayi, finans saglayicilari ve diger
kuruluslarla paylasarak birlikte gii¢lii bir zincir olusturabilmesi olumlu sonuglar
vermektedir. Kent ile dogru bir etkilesim kurmak isteyen iiniversitelerin hedefleri arasinda
kaliteli egitim, bolgesel istihdama katki, bolgesel isletmelerle isbirligi olmalidir (Ceyhan ve
Giiney, 2011).

Sosyal, Kiiltiirel, Fiziksel Katkilar: Egitim yapilar1 kentin sosyal, Kkiiltiirel, fiziksel
gelisiminde rol alan 6nemli paydaslardandir. Universitenin kurulacagi bolgeye gelen
ogrencilere ve kentlilere hitap edecek eglence mekanlari, spor alanlarinin agilmasi bolgenin
sosyal, kiiltiirel ve fiziksel gelismesini saglamaktadir.

Universiteler ile akademik, sanatsal, kiiltiirel etkinlikler, tiyatrolar, konserler, festivaller,
egitim ve kurslar artacaktir. Bu etkinliklere kentlilerin de katilmasiyla kiiltiirel ve sosyal
olarak gelisme saglanacaktir (Caglayandereli ve Giiles, 2013).

Ogrencilerin, {iniversitenin oldugu bélgeye gelmesiyle demografik yapida ve kiiltiirel yapida
da degisiklikler meydana gelmektedir. Universiteye farkli sehirlerden gelen dgrenciler
kiiltiirlerini de beraberinde getirecektir. Buna ek olarak yurt dis1 6grenci degisim programlari
ile farklh iilkelerden gelecek Ogrenciler ile de kiiltiirel etkilesim ve kiiltiirel zenginlik
yasanabilecektir. Universiteler islevsiz kalmis tarihi yapilarin restorasyonu ve yeniden
islevlendirilmesi ile bolgenin canlanmasini saglayabilirler. Yapimin yenilenmesi ile
tniversiteler kiiltiirel mirasin korunmasini desteklerler, kiiltiirel siirdiiriilebilirlik durumu
{iniversitelerin kente sagladig: kiiltiirel katkilardandir. islevsiz kalan mekanlarda giivenlik
sorunu olusabilmektedir. Bu yapilar yeniden islevlendirilerek giivenlik sorunlarmmin da
oniine gecerek kente sosyal katki saglarlar (Gokbel, 2021). Universiteler kentin ihtiyaglarina
yonelik sosyal sorumluluk projeleri gerceklestirirler. Ogrenci ve akademisyenlerin
gerceklestirecegi goniillii ¢alismalar sosyal olarak kentin gelismesine katki saglayacaktir.
Universiteler, 6grenci kuliipleri ile kentin sorunlar iizerine farkindalik olusturarak
konumlandigi bolgeyi iyilestirmek adina ¢aligirlar. Bolgede yasayanlar da bu ¢aligmalardan
olumlu etkilenirler. Ayrica 6grencilerine verecegi egitim, topluma katacag nitelikli insanlar
da sosyal katkilar arasindadir (Caglayandereli ve Giiles, 2013).

Fiziksel katkilara iiniversitelerin bilinyesine kattig1 yeni mekanlar sdylenebilir. Buna ek
olarak iiniversiteler kurulurken bélgede altyapinin gelismesini saglarlar. Ulasim ve alt yap1
icin yatirimlar yapan iiniversiteler enerji kaynaklarinin iyilesmesi i¢in ¢alismalar yaparlar.
Universiteler kendi i¢lerinde ve ¢evrelerinde yapacaklar1 peyzaj ve yesil alan ¢alismalari ile
de kente fiziksel katk1 saglarlar.
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Bu katkilarin basarili sekilde gergeklesmesinde, tiniversite yapilarinin izleyecegi planlama
yaklagiminin, fiziksel planlama asamalarinin kentin ihtiyaglar1 ve hedefleri dogrultusunda
ilerlemesi 6nem teskil etmektedir.

Universiteler ve Fiziksel Planlama Yaklasimlar

Universite yapilarinin fiziksel planlama yaklasimini Oztiirk (2009) organizasyonel,
reorganizasyonel ve doniisiimsel planlama yaklagimi olarak ii¢ baslik altina almistir.

Organizasyonel Planlama: Universitelerin biinyesinde yer alacak faaliyetlerin mekansal
dagilimini belirlemede yardimci bir yaklasimdir. Sifirdan bir insa siirecini gerektirir. insa
alant icin secim yapilirken oncelikle 1/100.000 o6l¢ekli kent planlarma bakilmalidir.
Ardindan alt 8lceklere inilmeli ve mevcut yerlesimin oldugu alanlar segilmelidir. Islevi
bozulmamasi gereken koru, ormanlik alan, tabiat parki, arkeolojik, tarihi, dogal sit
alanlarina, tarimsal alanlara zarar vermemek adina kentlerin ¢evre planlarinin dikkate
alinmasi 6nem tagimaktadir.

Reorganizasyonel Planlama: Daha 6nceden planlanan ve hayata gegen iliniversitenin degisen
ihtiyaglar ve kentin giincel ¢evre diizeni planlar1 dogrultusunda yeniden organize edildigi bir
yaklagimdir. Bu yaklasim kentin ve {iniversitenin yasayacagi cevre kosullarindaki
gelismelere, sosyo-kiiltiirel degisimlere adapte olmasini kolaylastirmaktadir.

Doniistimsel Planlama. Gegmiste farkli islevlerde kullanilan yapilarin  yeniden
islevlendirilerek ihtiyaca cevap verecek sekilde tasarlanmasidir. Bu alanlar ve yenilenecek
yapilar kentlerin ¢evre diizeni planlar1 dogrultusunda belirlenen hedeflerle secilmelidir.
Kentlerin ¢evre diizeni planlarinda kiiltiir odakli turizm merkezlerine, koruma ve biitiinciil
siliietin korunmasi i¢in ¢alismalara, yenileme projeleri yapilacak alanlara bakilmalidir.

Universitelerin planlama siireclerinde bu yaklasimlardan biri kullanilabilecegi gibi iki veya
ti¢ farkli yaklagimin beraber kullanildigi 6rnekler de vardir. Hangi planlama yaklagimlarinin
secilecegi, liniversitenin ve kentin gereksinimlerine, hazirlanan gevre diizeni planlarina gére
belirlenmelidir.

Universiteler ve Fiziksel Planlama Asamalar

Universitenin kente etkilerinde, 6ngériilen planlama yaklasimi kadar izlenen fiziki planlama
agsamalar1 da 6nemlidir. Yeni kurulacak olan liniversite yapilarinin fiziksel planlama siirecini
Birkan (1972) 6n programlama, arazi se¢imi, kesin gelisme planinin hazirlanmasi olarak
siralamuistir.

On Programlama: Fiziksel planlamanm ilk asamasi olan &n programlamada, iiniversitenin
arastirma ve Ogretim amaglari, egitim ve 6gretimin gosterecegi degisim, ¢evre ile iliskisi,
tiniversite blinyesindeki 6grenci sayisi, gereken mekanlarin fiziksel biiytikligil, kurulacagi
kentin Ozellikleri ve zaman icindeki gelisimi dogrultusunda gdsterecegi adaptasyon
planlanmalidir (Birkan,1972).
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Arazi Segimi: On programlama ve kesin planlama asamalar1 arasinda kdprii gérevi goren
arazi se¢imi, tiniversite yapisinin kente etki noktasinda 6nemli bir parametredir. Arazi se¢imi
asamasinda goz Oniine alinacak maddeleri Birkan (1972) iiniversitenin nitelikleri ile ilgili
kriterler, arazi maliyeti ve kent ile iliskisi olarak ii¢ grupta toplamustir. Universitenin
nitelikleri, kurulus hedefi, karakteri, akademik yoOnetimi, yillar igerisinde yasanmasi
ongoriilen gelismeler, tiniversite niifusu, tniversitenin biinyesindeki aktiviteler, gelisme
olanaklar1 degerlendirilir. Universiteler arazi secimini kent merkezinde veya kent
merkezinden uzakta konumlanacak sekilde yapabilirler.

Kent merkezine yakin konumlanan {iniversite yapilari, kimi zaman farkli islevde bir yapinin
yeniden islevlendirilmesi, kimi zamansa yeni yapilarin ingasi ile varligini stirdiirmektedirler.
Bu tiniversiteler kent merkezinde yer alacak sekilde yap1 adalarinda gelisebilir veya kampiis
olarak tasarlanabilirler. Kent merkezinde yer alan {iniversitelerin fakiilteleri tek bir noktada
toplanabilecegi gibi alan yetersizligi sebebiyle kent icinde farkli noktalara da dagilarak
planlanabilir.

Kent merkezinden uzakta konumlanan iiniversite yapilari incelendiginde genellikle, farkli
fonksiyonlardaki ¢oklu birimleri biinyesinde barindiran, yesil alanda kurulmus, kentten
farklilasmig, kampiisler olarak tasarlanmaktadirlar. Kent merkezindeki trafikten ve
yogunluktan geri ¢ekilen bu yapilar dogaya yaklagsmis, kendi kendine yetebilen ¢oklu
islevlerin bir arada bulundugu yapilar halinde planlanirlar (Gokbel, 2021).

Kesin Gelisme Plani: Basaril bir liniversite planlamasi icin {iniversitenin konumlanacagi
arazi se¢imi sonrasi belirlenen ihtiyaclarla beraber 6ngoriilen veriler islenerek kesin gelisme
planina gegilmesi gerekmektedir. Kent planlamasi iginde {iniversitenin yeri, yakin gevre
tiniversite iligkisi, tiniversite aktivitelerinin organizasyon karari, altyapi kararlari, kurulus
ilkeleri, mimari gelisme olanaklar1, etaplama kararlar1 bu asamada kesinlesir (Okten, 2018).

Tim bu fiziksel planlama asamalari, yaklasimlar ve kentlere fiziksel, sosyal, kiiltiirel,
ekonomik etkileri dikkate alinarak, izleyen bdliimde segilen liniversite drnekleri lizerinden
alan calismasi1 gergeklestirilmistir.

3. ALAN CALISMASI

Alan galismasi kapsaminda kent merkezinde yer alan, doniisiimsel planlama yaklagimi ile
kurulan Kadir Has Universitesi Cibali egitim yapis1 ve kent merkezinden uzakta,
organizasyonel planlama yaklagimi ile sifirdan insa edilerek kurulmus, kent prototipi 6zelligi
gosteren Yeditepe Universitesi 26 Agustos egitim yapis1 incelenecektir.

3.1. Kadir Has Universitesi-Cibali

Universite, Kadir Has Vakfi tarafindan 1992 yilinda kurulus ¢alismalarma baslamistir. 2001
yilindan beri Cibali’de egitime devam etmektedir (Url-1). Universitenin konumlandig1 Halig
bolgesi tarihi ve kiiltiirel agidan zengin bir bolgedir. Kentin tarihsel gelisiminde dogal ve
giivenli bir limandir. Eyilip, Beyoglu Fatih ve Kagithane ilceleri Halic bdlgesini
olusturmaktadir (Oztas, 2005; Tayyare, 2007).
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Universite Yapisi Planlama Yaklasimi ve Arazi segimi: Universite arazi segimini kent
merkezi olarak yapmistir. Yeni yap1 yerine eski tiitiin fabrikasinin doniisiimsel planlama
yaklagimi ile egitim yapisina doniismiistiir (Alper, 2018).
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Sekil 1. 1/100.000 Olgekli Istanbul Cevre Diizeni Plani (IBB’den alman plan islenmistir).

Déniisen yapiya bakildiginda Istanbul 1/100.000 6lgekli Cevre Diizeni Plan1 kapsaminda
Tarihi Yarimada’da hedeflenen kiiltiir odakli turizm merkezi olusturma, gece giindiiz niifus
dengesizligini azaltma, kentin siliietin, koruma hedeflerini destekler niteliktedir.

Universitenin Genel Yerlegimi, Biinyesindeki Aktiviteler ve Altyap: Kararlari: Universitenin
genel yerlesimine bakildiginda 4 ayr1 blogun aks iizerinde birbiri ile baglantili olarak
tasarlandig1 goriilmektedir. Bu yapilarda derslikler, atdlyeler, yeme igme mekanlari,
kiitiiphane, miize vardir. Universitenin ana binasindan girise ek olarak kamusal ve yari
kamusal alanlara ayr1 girisler bulunmaktadir. Universitenin biinyesinde yer alan Rezan Has
Miizesi bagimsiz bir girise sahiptir. Miize de disaridan ziyarete aciktir. Universitenin
biinyesinde kentlilerin ve dgrencilerin faydalanabilecegi agik seminer salonlari, kafeterya,
bilgisayarl at6lyeler vardir.
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Sekil 2. Kadir Has Universitesi biinyesindeki mekanlar (Igen, 2023)

Ulasim: Universite ogrencilerin sosyal ve kiiltiirel agidan beslenebilecegi tarihi ve merkezi
bir konumda yer almaktadir. Ogrenciler Taksim’e otobiis ile 10 dakikada ulasabilmektedir.
Besiktas sahile ise 7 km uzakliktadir. Ogrenciler yiiriiyerek veya otobiis ile metroya aktarma
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yapabilmektedirler. M2 Hali¢ metro istasyonu ile iiniversite arasinda 1.5 km bir mesafe
bulunmaktadir.
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Sekil 3. Kadir Has Universitesi ulasim (Yandex haritalardan islenmistir)

Kurulus ilkeleri (Mimari, Gelisme plant): 2002 yilinda restorasyon ve ingasi biten {iniversite
2007 yilinda ihtiya¢ dogrultusunda ek yapi insasi gergeklesmistir. Ek yap1 modern bir
mimari anlayis ile insa edilmistir, geleneksel mimariyi ve kent dokusunu baskilamadan,
uyum gostermistir. Burada biiyiime ve gelismenin getirmis oldugu ekstra mekan ihtiyaci i¢in
gereken rezerv alanlarin etkisi goriilmektedir. Bu ek yapinin kolay bir sekilde liniversiteye
dahil olabilmesi rezerv alanlarin 6nceden belirlenmesi, gelisme yoniiniin planlanmasiyla
ilgilidir. Universitenin biinyesindeki acik otopark ise ihtiyaclar dogrultusunda 2019 yilinda
yeniden projelendirilmis, kentlilerin de kullanabilecegi amfi bahge olarak tasarlanmaistir.

Cevresiyle Iliskisi: Universitenin yakin ¢evresi tarihi ve turistik yapilar ile ¢evrilidir. Yapinin
altinda bulunan Dogu Roma sarnic1 ve yakin ¢evredeki Osmanli Doneminden kalma yapilar
bolgenin tarihi acidan zengin oldugunu gdstermektedir. Universite bolgenin tarihsel
degerinin farkindadir, bolgeye kiiltiir ve egitim merkezi olarak hizmet vermektedir.
Universitenin yakin ¢evresinde konut alanlar1 da bulunmaktadir. Universite sorunlu bir
konut bolgesinde yer almaktadir. Bu bolgedeki konutlar oldukca eski, terk edilmis
konutlardir. Bolgenin canlanmasi konusunda tiniversite dnem teskil etmektedir.

3.2. Yeditepe Universitesi-26 Agustos

Universite, 1984-1989 yillar1 arasinda Istanbul Belediye Baskanligi yapan Bedrettin Dalan
onciiliigiinde, 1996 yilinda Istanbul Egitim ve Kiiltiir ISTEK) Vakfi’nca kurulmustur. 2000
yili itibari ile dis hekimligi hari¢ tiim boliimlerini Atasehir 26 Agustos egitim yapisinda
toplamigtir. Caligsma kapsaminda Atasehir Kayisdagi’nda bulunan 26 Agustos egitim yapisi
incelenecektir (Url-2).

Universitenin konumlandig1 Atasehir ilgesi 2008 yilinda Kadikdy, Uskiidar, Kartal,
Umraniye ilcelerinden mahalle alarak kurulmustur. Universite Atasehir’in Kayisdag:
mahallesindedir. Mahalle adin1 Istanbul’un en yiiksek 3. noktas1 olan Kayisdag Tepesi'nden
almaktadir. Universite 26 Agustos egitim yapis1 Kayisdagi tepesinin bati yamacindaki
ormanin bir miktarini kullanarak konumlanmustir (Url-3).
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Sekil 4. 1/100.000 Olgekli istanbul Cevre Diizeni Plan1 (IBB den alinan plan islenmistir.)

Universite Yapisi Planlama Yaklasimi ve Arazi segimi: Universite arazi secimini kent
merkezinden uzakta olacak sekilde yapmustir. 1/100.000 &lgekli istanbul Cevre Diizeni
Planma bakildiginda iiniversite ‘Islevleri bozulmamasi gereken alan’ olarak belirlenen
ormanda konumlanmistir. Kendi kendine yetecek sekilde farkli fonksiyonlari biinyesinde
barmdiran kampiis orgamzasyonel planlama yaklaslml ile kurulrnustur
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Sekil 5. Yeditepe Universitesi biinyesindeki mekanlar (Igen, 2023)

Universitenin genel yerlesimi, biinyesindeki aktiviteler ve altyapt kararlari: Universite
yapilariin genel yerlesimine bakildig1 zaman, dogal arazi egimi tizerinde daginik sekilde
yerlestigi goriilmektedir. Bu yapilar arasinda gegis sert zemin ve peyzaj dgelerinin oldugu
acik alanlardan yapilmaktadir. Universitenin biri servis girisi olmak iizere iki ayr1 girisi
bulunmaktadir. Ana girisin oldugu kisimda otopark, hali saha ve yurtlar bulunmaktadir.
Merkezde idari isler ve ortak kullanilan kafe, restoran gibi mekanlar yer almaktadir. Bir kent
prototipi olarak tasarlanan iiniversite yapisi, liniversite disina ¢ikmaya gerek kalmadan
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ogrencilerin ihtiyaclari1 karsilayabilmesini saglamaktadir. Universite egitim yapilar:
haricinde yer alan sosyal tesisler binasinda; banka, basket sahasi, eczane, spor salonu, havuz,
kitabevi, kirtasiye, kafe, kuafor, market, pastane, postane bulunmaktadir.

Ulasim: Universite icerisinde ulagim icin ring seklinde her fakiilte oniinde servisler
mevcuttur. Bu servisler kompleks igerisinde 8.00-23.00 saatlerinde hizmet vermektedir.
Ayrica liniversiteye Catalca, Sile, Sultanbeyli, Beylikdiizii, Silivri ilgeleri disindaki tim
ilcelerden servis hizmeti bulunmaktadir. Universitenin Oniinden kalkan otobiislerle
Beyoglu(Taksim) ve Kadikdy’e ulasmak miimkiindiir. Ayrica gene otobiis ile metroya (M8
Dudullu-Bostanci) ulasilarak Kadikdy Kozyatagina ve Umraniye’ye ulasim kolaydir.
Universite kent merkezinden uzaktadir fakat merkeze ulasim kolaydir.

-

Sekil 6. Yeditepe Universitesi ulasim (Yandex haritalardan islenmistir).

Kurulus ilkeleri (Mimari, Gelisme plani): Mimarisine bakildiginda avlulari, yiiksekligi fazla
olan iglemeli kapilar1 ile hem modern mimarden hem de Selguklu Mimarisinden esinlenildigi
goriilmektedir (Url-2). Eklektik bir mimari anlayis benimsenmistir. Dort katin {izerinde
tasarlanan yapilar ormanlik alan igerisindeki arazinin dogal egiminde dagilacak sekilde
konumlanmigtir. Bu yapilardan bazilari zaman igerisinde duyulan ihtiyaglar dogrultusunda
ek kat ingasi ile ylikselmistir, gelisim diiseyde yasanmustir.

Cevresiyle Iligkisi: Universite ormalik alan igerisinde kurulmus, yakin cevresi ile fiziksel
olarak keskin sekilde ayrilmistir. Universitenin yakin ¢evresinde konutlar yer almaktadir.
Universite kurulmadan énce Kayisdagi ve gevresinde, tarihsel olarak tarim alanlari, kdyler
ve kirsal yerlesmeler bulunurken, {iniversitenin kurulmasiyla yakin ¢evresinde bir kentsel
alan olusmustur. Olusan bu bdlgedeki konutlar onceleri agirlikli olarak az kath
apartmanlarken zaman igerisinde iniversite 6grencilerine hitap eden yiiksek katli siteler
tiniversitenin etrafinda konumlanmustir.

4. BULGULAR

Alan galismasinda elde edilen bulgular iizerinden, iki tiniversitenin kente etkileri fiziksel,
sosyal, ekonomik ve kiiltiirel agidan degerlendirilecektir.

10
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4.1. Kadir Has Universitesi’nin Kente Fiziksel, Ekonomik, Kiiltiirel, Sosyal Etkileri

Fiziksel etki: Universite ve yakin cevresindeki fiziksel mekanlar, iiniversite kurulmadan
once, agirlikli olarak konut, dini, tarihi yapilar ve is hanlaridir. Universitenin agilmasindan
sonra kamusal alanlarda artis yasanmis, ulasim konusunda da gelismeler yasanmuistir.
Tramvay ve yeni metro hatti ile ulagim giiclenmistir. Eski ve terk edilmis yapilarda yenileme
calismalar1 yapilmaya baslanmistir. Universitenin kurulmas: kentin gevre diizeni planinda
belirlenen Tarihi Yarimada’nin fiziksel olarak canlanma hedefini desteklemistir.
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Sekil 7. Universite ve yakin ¢evresindeki fonksiyonlar (Igen, 2023).

Kullanilmayan tarihi yapi, liniversite yapisi olarak kente yeniden kazandirilmis bu sayede
kentlilerin kullanabilecegi yeni mekanlar hem iiniversite biinyesinde hem de yakin
cevresinde faaliyete gecmistir. Universitenin grencileri ve akademisyenlerin ihtiyaclarin
karsilamak adia kirtasiye, kafe, restoran, yeme igme mekanlari agilmistir. Universitenin
ihtiyaglar1 dogrultusunda ek yapi insa edilmistir. Yeni yap ile tarihi yapi arasinda bir kafe
konumlandirmistir.  Universitenin ~ biinyesindeki  otopark ise 2019’da  yeniden
projelendirilmis amfi bahge olarak tasarlanmistir. Amfi Bahge’de etkinlikler i¢in agik, yar1
kamusal bir peyzaj diizenlemesi yapilmistir. Bu durum {iniversitenin biiyiimesi, kente
fiziksel katki saglayacak yeni islevleri biinyesine eklemesi ve yeni alanlara ihtiyag
duymasiyla ilgilidir.

Ekonomik etki: Artan 6grenci sayis1 beraberinde kafe, restoran, kirtasiye gibi yeni agilan
isletmelerin sayisini arttirmigtir. Market, kafe, restoran, otopark, oto yikama hizmeti veren
isletmeler iiniversite sayesinde daha aktif hale gelmistir. Yeni isletmelerin agilmasi, mevcut
isletmelerin  aktiflesmesi isttihdamin artmasini saglamistir. Ekonomik etki olarak
tiniversitenin biinyesindeki AR-GE kaynaklar1 direktorliigiiniin  girisimcilere verdigi
destekler de sdylenebilir. Universite sanayi ile isbirligi kapsaminda da ekonomik katki
saglayacak faaliyetlerde bulunmaktadir (Url-1).

Kiiltiirel etki: Yap1 doniisiimsel planlama yaklasimi ile yeniden islevlendirilerek kentsel
bellekte yerini giliclendirmistir. Yapinin restorasyonu tarihi dokuya katki saglamistir. Bu
durum kiiltiirel katki olarak sdylenebilir. Universitenin biinyesinde kentlilerin de
faydalanabilecegi miize, sergi, licretsiz etkinlikler, kurs ve sertifika programlart kiiltiirel

11
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katki saglamaktadir. Universitenin egitim-6gretim dénemi haricinde yazin da devam eden
atolyeleri, dil kurslari, mesleki konferanslari, festivalleri vardir (Url-1).

Sosyal etki: Ogrenci ve kentlilerin ortak kullanabilecegi kafe, miize ve sergi alanlar1 sosyal
etkinin olumlu olmasini saglamistir. Yapinin yeniden islevlendirilmesi ile sorunlu konut
alanlarmin oldugu bdlgede giivenlik sorunlarmnin 6niine gecilmis, kente sosyal katki
saglanmistir. Bélge tercih edilen bir yer olmustur. Universite sosyal sorumluluk projeleri
yuriitmektedir, bu projelere ek olarak 6grencilere vermis oldugu ‘Toplumsal Sorumluluk
Projesi’ isimli dersi miifredatina eklemistir. Bu sayede toplumsal sorumluluklarinin farkinda
bireyler yetistirmeyi hedeflemesi de sosyal katkilardandir.

Tablo 1. Kadir Has Universitesi- Swot Analizi

Giiclii Yonler Zayif Yonler
-Kadir Has Universitesi kent merkezinde, ulasimin kolay | -Universite fiziksel mekan
oldugu bir noktada kurulmustur. yetersizliginden dolay1 yakin ¢evredeki
-Universite sifirdan bir yapi insasi yerine doniisiimsel alanlari biinyesine ..dahll etmeye
oy . baglamistir. Daha 06nce herkesin
planlama yaklagimini se¢mistir. Bu durum sifirdan insa .
. . <. s kullannomma ag¢ik  alanlarin  islev
stirecinin  getirecegi ¢evresel kirliligi azaltmistir. Kent deistirerek 51elikl larak
hafizasimi gii¢lendirerek yapinin 6zgiin kimligini korumustur eglstlyere. ' agiriki - olara
" | 6grencilerin kullanabilecegi alanlara

-Universite bolgeye yeni ticari mekéanlarin acilmasini
saglamistir. Fiziksel, ekonomik, sosyal, kiiltiirel acidan
canlilig1 tetiklemistir.

donilismesine neden olmustur.

Firsatlar

-Universitenin biinyesinde disaridan katilima acik etkinlik ve
sertifika programlari vardir.

-Ulasim1 kolay bir noktada yer aldigindan egitimlerden daha

Tehditler

-Universite daha fazla agik ve kapali
alana ihtiya¢ duymakta, bolgedeki yapi
yogunlugu sebebiyle kisith biiyiime

fazla kisi faydalanabilmektedir. gereklestirebilmektedir.

-Bolgede geng niifus artmis, gilivenlik sorunu azalmistir.
Bolge tercih edilen bir alan olmaya baglamistir.

-Universite sosyal sorumluluk projeleri ile kentlinin
sorunlarina ¢oziim tiretmek i¢in ¢alismalar yapmaktadir.

4.2.Yeditepe Universitesi’nin Kente Fiziksel, Ekonomik, Kiiltiirel, Sosyal Etkileri

Fiziksel etki: Universitenin acilmasi, Istanbul'un hizli niifus artis1 ve kentsel geniglemesi, bu
bolgede de yeni yerlesim alanlarmin olusmasina neden olmustur. Istanbul Cevre Diizeni
Planinda hedeflenen fiziksel etki ile ters diismektedir. ‘Islevleri bozulmamas: gereken alan’
olarak belirtilen orman iiniversite i¢in insaya agilmistir.

Yeni konut projeleri, altyapir calismalari ve ticari faaliyetler bu bdlgenin gelisimini
hizlandirmistir. Universite kurulmadan 6nce bolgede yapilasma yaygin degildir. Kent
merkezinden uzakta konumlanan {iniversitenin bolgeye fiziksel yapilasma bazinda etkisi net
gbzlemlenmektedir. Universite yakin ¢evresinde kentlesmeyi tetiklemistir, farkli fiziksel
mekanlar kazandirmistir. Bu mekanlar kiitiiphane, kafe, restoranlar, basket sahasi, eczane,
spor salonu, havuz, kitabevi, kirtasiye, kafe, kuafor, market, pastane, postane olarak
siralanabilir.
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Sekil 8. Universite ve yakin ¢evresindeki fonksiyonlar (igen, 2023)

Ekonomik etki: Ticari mekanlarda artis yasanmig ve istihdam artmis, ekonomik canlilik
saglanmigtir. Universitenin biinyesindeki Yeditepe Universitesi Teknoloji Transfer Ofisi
A.S (YUTTO A.S.) ile girisimcilere destek programlar1 diizenlenmektedir. Girisimcilere
verilen destek, fon saglama durumu ekonomik katki saglamaktadir ( Url-4).

Kiiltiirel etki: Universitede sergi, iicretsiz etkinlikler, kurs ve sertifika programlari vardir. Bu
etkinlikler ¢esitli alanlarda, disardan katilima agik olarak gerceklesmektedir(Url-2).
Universite, 6grenci niifusunun artmasim sagladigindan bélgede farkli kiiltiirlerden gelen
ogrenci niifusu hakimdir, kiiltiirel ¢esitlilik saglama konusunda iiniversite etkili olmustur.

Sosyal etki: Universite yapisinin Kayisdagi’nda konumlanmasindan sonra bdlgede dgrenci
niifusunda artis ile canlilik yasanmus, giivenlik sorunlar1 azalmistir. Universite ve yakin
cevresinde 6grenci ve kentlilerin ortak kullanabilecegi mekanlar olumlu bir sosyal etki
yaratmigtir. Universite sosyal sorumluluk projelerine énem vermektedir. Mezuniyet igin
zorunlu ders olarak ‘Sosyal Sorumluluk Proje’ dersi vardir.
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Tablo 2. Yeditepe Universitesi- Swot Analizi

Giiclii Yonler

-Yeditepe  Universitesi’nin  egitim  verdigi
dgrenci sayist fazladir. Universite artan dgrenci
niifusu ve ihtiyaclar dogrultusunda pek ¢ok ticari
mekan1  kente kazandirmistir. Bu  durum
ekonomik katki acisindan iiniversiteyi giiclii
kilmistir.

-Universite siirdiiriilebilirlik konusunda hassas
davranmaktadir. Giines panelleri ile enerji
iretmektedir. Rizgdr enerjisi ile de ilgili
calismalar1 vardir. Bu durum kente zarar
vermeyen temiz enerji iretimini destekleyen bir
bakis agisidir.

Zayif Yonler

-Universite Istanbul Cevre Diizeni Planinda
belirlenen ‘Iglevleri bozulmamasi gereken alan’
olarak belirlenen ormanda konumlanmuistir.

-Universite fiziksel olarak keskin smirlarla kentten
ayrilmistir. Bu  sebeple biinyesindeki etkinlik,
sertifika programlarindan ve fiziksel mekanlardan
faydalanma noktasinda kentliler uzak kalmaktadir.

-Secilen arazinin dogal egimi {iniversite igi
erisilebilirligi ~ olumsuz  etkilemektedir.  Bu
olumsuzluga ¢6ziim olarak iiniversite igerisinde ring
servisler bulunmaktadir. Bu da kentte ekstra karbon
salinimu, ¢evre kirliligi, zaman kaybi gibi durumlarn
tetiklemektedir.

Firsatlar

-Universite genis bir alana yerlesmistir. Acik ve
kapali alan metrekaresi kentte yer alan pek cok
iniversiteden fazladir. Bu sayede kente sagladig:
fiziksel mekénlarin biyikligi ve g¢esitliligi
bakimindan avantajlidir.

-Ogrenci sayist kentteki pek ¢ok iniversiteye
gore fazladir. Ogrenci niifusundaki artig bolgeye
canlilik getirmis, bolgenin giivenligi konusunda

Tehditler

-Universite Kayisdagi’nin eteklerinde ormanlik bir
alanda kurulmustur. Bu durum dogal ormanlik bir
alanin ingaya agilmasi gibi olumsuz bir duruma
neden olmustur. Ilerleyen donemlerde kentin bu
alana dogru fazlaca yayilmasi, yesil alanlarin tahrip
edilmesi tehlikesini barindirmaktadir.

olumlu etki gostermistir.

-Universite
aktiftir.

sosyal

sorumluluk projelerinde

Bulgular degerlendirildiginde, iki {iiniversitenin kente etki noktasinda benzerlik ve

farkliliklar1 oldugu goriilmiistiir.

Tablo 3. Karsilastirma

iki Universitenin Ortak Katkilari

iki Universitenin Farkhiliklar:

-Bulundugu bolgenin gelirinde artis, is
giicii hareketliligi, ekonomik iyilesme,

-Arastirma-inovasyon faaliyetlerine ve
girisimlere destek,

-Kentsel fonksiyonlarda gesitlilik,

-Konut, ulasim ve alt

iyilesmeler,

yapida

-Etkinlik ve sertifika programlar: ile
egitime katilan kisi sayisinda artis,

-Bolgenin canlanip gelismesinde, daha
giivenli hale gelmesini,

-Aktif olarak yiriitilen  sosyal
sorumluluk projeleri ile kente katki,
saglamustir.

-Kadir Has Universitesi kent ile siirlarin1 yar1 gegirgen sekilde
tasarlamistir. Bu sayede, kentliler ve 6grencilerin sosyal, kiiltiirel
acidan daha kolay etkilesime girmesini saglamistir. Doniisiimsel
planlama yaklasimu ile tarihi bir yap1 kente kazandirilmis, kiiltiirel
katk1 agisindan etkisi gii¢li olmustur.

-Yeditepe Universitesi kent merkezinden uzakta, sinirlar1 kent ile
keskin sekilde ayrilacak sekilde yerlesim gostermistir. Universite
sifirdan inga edilerek organizasyonel bir planlama yaklagimi ile
kampiis olarak kurulmustur, yakin gevresinde yeni bir kentsel alan
olusumunu tetiklemistir. Kampiis olarak planlanan ¢oklu islevleri
barindiran iiniversite daha fazla fiziksel mekana sahip olmus, daha
fazla Ogrenciye egitim verebilmistir. Ogrenci niifusunun fazla
olmasi durumu ticari mekéanlarin artmasini saglamis ve ekonomik
katk1 noktasinda tiniversiteyi giiglii kilmigtir.
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5. SONUC

Universitelerin arastirma yapma, bilgi iiretme, meslek edindirme hedefleri haricinde kentlere
ekonomik, fiziksel, sosyal, kiiltiirel agidan katki saglamasi beklenir hale gelmistir. Kentte
tniversitenin kurulmasiyla ilk olarak demografik ve ekonomik yapida degisimler
yasanmaktadir. Istihdam olanaklarinda artis, konut ve insaat sektdriinde hareketlenme,
arastirma-inovasyon, sanayi ile isbirligi, girisimcilik faaliyetlerine destekler {iniversitenin
kente ekonomik etkileridir. Altyapida yasanan gelismeler, agilan yeni mekanlar ise fiziksel
etkilerdendir. Universitelerin kentin ihtiyaglari dogrultusunda gerceklestirecegi sosyal
sorumluluk projeleri, liniversitenin kuruldugu bolgeyi canlandirmasi, giivenli hale getirmesi,
diizenlenen festivaller, tiyatro, konser, egitim, kurs ve sertifika programlar1 ise sosyal,
kiltiirel agidan iiniversitenin kente katkilarindandir. Bu katkilarin etki derecesi ve olumlu
sekilde gergeklesebilmesi coklu parametrelere baglidir. Dogru secilmis planlama yaklasimi
ve ¢ok asamali bir planlama siireci sayesinde, iliniversite kentin yapisina olumlu etki
edebilecektir. Universitelerin kentlere etkisi planlama yaklasimi1 ve arazi se¢imi noktasinda

ayr1 ayri incelenmis ve su sonuglara ulasilmistir:

Tablo 4. Planlama yaklasimi karsilagtirma.

Doniisiimsel planlama yaklasimi:

-Organizasyonel planlama yaklasimi:

-Aktif olarak kullanilmayan yapilarin
yeniden islevlendirilmesi kentin sosyal ve
kiiltiirel olarak canlanmasinda olumlu etki
gosterir. Yeni bir inga siirecine gore daha
ekonomik ve gevre dostu bir yaklagimdir. Bu
yaklasimda donistiiriilen yapinin  egitim
yapist olmaya uygun olup olmadigi, farkli bir
islevde kullanilmasinin kente daha fazla katk1
saglayip saglamayacagi sorgulanmalidir.

-Bu yaklasim sifirdan tasarlama siirecini icerdiginden
kent ile kurulacak etkilesimin planlanmasi, islevle
uyumlu bir projenin ortaya cikmasi daha kolaydir.
Sifirdan bir inga siireci icin arazi bulmak zor ve
maliyetlidir. Islevi bozulmamasi gereken koru, ormanlik
alan, tabiat parki, arkeolojik, tarihi, dogal sit alanlari,
tarimsal alanlar se¢ilmemelidir.

Tablo 5. Arazi se¢imi karsilastirma.

Kent Merkezinde Konumlanan
Universite

Kent Merkezinden Uzakta Konumlanan
Universite

-Kent merkezinde yer alan iniversiteler
kurulduklar1 bdlgenin sahip oldugu imkanlari

gelistirler, mevcut mekanlarin
fonksiyonlarinda degisiklik meydana
getirirler.

-Kent  merkezine  yakin  noktalarda

konumlanan iiniversiteler gogunlukla fiziksel
olarak daha kisitli mekanlarda konumlanirlar.
Kamusal mekanlar1 kisitlamamak adima
biiyime ve gelismeye imkan verebilecek
rezerv alanlarini iyi planlamalar1
gerekmektedir.

-Kent merkezinde konumlanan
iniversitelerin  ulagilabilirlik  avantajim
kullanarak kente fiziksel, sosyal kiiltiirel
katkida bulunmasi, kentin bir pargasi haline
gelmesi daha kolaydir. Kente faaliyetleri ve
mekanlari ile daha fazla dokunabilmektedir.

-Kent merkezinden uzakta planlanan iniversitenin
bolgede yasattigi degisim ve donilisim daha net
gozlemlenebilmektedir. Bu {niversiteler bdlgede
kentlesmeyi tetiklemekte, yeni fiziksel mekanlarin
olugmasini saglamaktadirlar.

-Kent merkezine uzakta konumlanan {iniversiteler
fiziksel olarak daha genis, yeni teknolojilerle donatilmig
mekanlarda Ogretim gérme ve arastirma firsatini
getirmektedir. Etkilesime imkéan veren konser, festival,
senlik gibi etkinliklere ev sahipligi yapabilecek daha
fazla fiziksel mekéana sahiptir.

-Kent merkezinden uzakta yer alan {iniversiteler kent
prototipi  Ozelligi  gostermekte  kendi  kendine
yetebilmektedir, bu nedenle igine kapanarak daha keskin
sinirlarla kentten ayrilmaktadir. Universiteler kente
fiziksel, sosyal, Kkiiltiirel katki saglayabilmeleri igin
ulasim  bakimindan  kolay erisilebilir  yerlerde
konumlanmalidir.
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- Kent merkezinde veya merkezden uzakta bulunma durumu olumlu veya olumsuz olarak
degerlendirilmemelidir, tiim kosullar analiz edilerek {iniversitenin hedefleri dogrultusunda
planlama yaklasimi belirlenmeli ve arazi se¢imi ger¢eklesmelidir. Arazi se¢imi yapildiktan
sonra dezavantajlarin minimize edilmesi igin calisma yapilmahdir. Universite — Kent
etkilesiminin dogru kurulmasi saglanmalidir, aksi takdirde bu durumdan en ¢ok olumsuz
etkilenenlerin kentliler, 6grenciler, akademisyenler ve {niversite personeli olacagi
goriilmektedir.
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Abstract

Waterfronts possess significant value as vibrant centers of culture, business, and recreation;
nonetheless, they encounter escalating challenges arising from climate change, population
expansion, and evolving urban demands. This study aims to address the urgent requirement
of adapting these areas by proposing a comprehensive framework for developing robust and
adaptable waterfront architecture in urban settings. The objective of this study is to establish
a pragmatic framework that incorporates flexible design concepts, namely modularity,
mixed-use integration, ecological resilience, and community engagement, with a particular
focus on waterfront areas. This study employs an interdisciplinary methodology to
investigate the theoretical underpinnings of waterfront design. It conducts an analysis of
several case studies from across the world. Theoretical framework models are employed in
order to gain actionable insights. The framework proposed in this study offers a strategic
methodology for tackling the various issues encountered by waterfronts in the 21st century.
By incorporating flexible design concepts, urban planners, architects, and policymakers can
develop waterfront areas that possess resilience and thrive in the face of shifting urban
dynamics. This study highlights the value of community engagement in ensuring that designs
are in line with the specific requirements and ambitions of the local population, hence
reinforcing the importance of inclusive urban development. The methodology presented in
this research provides a significant tool for urban stakeholders to improve the resilience,
sustainability, and livability of waterfront areas.

Keywords: Waterfront, Adaptability, Flexibility, Modularity, Urban Design.

DEGISIME YON VERMEK: KENTSEL ORTAMLARDA
UYARLANABILIR SAHIL TASARIMLARI HAZIRLAMAK ICIN BIiR
CERCEVE

Ozet

Sahiller kiiltiir, is ve eglence merkezleri olarak 6nemli bir degere sahiptir; yine de iklim
degisikligi, niifus artist ve gelisen kentsel taleplerden kaynaklanan zorluklarla
karsilasiyorlar. Bu ¢alisma, kentsel ortamlarda nitelikli ve uyarlanabilir kiyr mimarisi
gelistirmek icin kapsamli bir ¢er¢eve Onererek bu alanlarin uyarlanmasi konusundaki acil
gereksinimleri ele almay1 amaglamaktadir. Bu ¢aligmanin amaci, 6zellikle kiy1 alanlarina
odaklanarak modiilerlik, karma kullanim entegrasyonu, ekolojik dayaniklilik ve topluluk
katilimi gibi esnek tasarim kavramlarini birlestiren pragmatik bir ¢erceve olusturmaktir. Bu
caligma, kiy1 tasariminin teorik temellerini arastirmak icin disiplinler arasi bir metodoloji
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kullanmaktadir. Diinyanin dort bir yanindan cesitli vaka calismalarinin analizi ile bulgular
elde edilmistir. Eyleme doniistiiriilebilir 6ngoériiler elde etmek igin teorik ¢ergeve modelleri
kullanilmigtir. Bu c¢alismada oOnerilen ¢ergeve, 21. yiizyilda kiyilarda karsilasilan cesitli
sorunlarin iistesinden gelmek icin stratejik bir oneri sunmaktadir. Kent planlamacilari,
mimarlar ve politikacilar esnek tasarim konseptlerini birlestirerek, degisen kentsel
dinamikler karsisinda dayanikli ve basarili olan kiy1 alanlar1 gelistirebilirler. Bu calisma,
tasarimlarin yerel niifusun 6zel gereksinimleri ve istekleriyle uyumlu olmasini saglamada
toplum katiliminin degerini vurguluyor ve dolayisiyla kapsayici kentsel gelisimin 6nemini
giiclendiriyor. Bu arastirmada sunulan Oneriler, kentsel paydaslara kiy1 alanlarinin
dayanikliligimi, stirdiiriilebilirligini ve yasanabilirligini iyilestirmede Onemli bir arag
sunmaktadir.

Anahtar Kelimeler: Kiy1, Uyarlanabilirlik, Esneklik, Modiilerlik, Kentsel Tasarim.

1. INTRODUCTION

At the juncture of progress and preservation, waterfronts represent both the promise of
vibrant, dynamic urban living and the difficulty of adapting to a world that is constantly
changing. Considering the challenges posed by climate change, population growth, and
shifting urban requirements, the design and development of waterfront areas assume a
greater level of importance as cities evolve (Jun, 2023; Le, 2020). This study presents a
comprehensive framework for developing adaptable waterfront designs in urban
environments in response to these challenges.

An interdisciplinary research strategy is employed that bridges theoretical investigation and
practical application in order to develop this framework. In the context of waterfront
landscapes, the study begins by examining the theoretical foundations of adaptable design
principles, including modularity, mixed-use integration, ecological resilience, and
community engagement. This theoretical analysis serves as the basis through which our
framework is built.

This study's primary objective is to develop a framework that enables urban planners,
architects, and policymakers to construct resilient and adaptable waterfront designs. The
objective of this framework is to incorporate adaptable design principles, providing a
comprehensive guide that is tailored to the specific challenges and opportunities that
waterfronts present. Our objective is to offer a systematic guide for navigating the
complexities of waterfront design, with a focus on community engagement, resilience, and
sustainability.

The following research questions are posed to direct our investigation:

¢ Inwhat manner can these principles of adaptable design be successfully incorporated
into a comprehensive framework for the creation of adaptable waterfront designs?

¢ In the context of adaptable waterfront design, what are the primary characteristics
and functions of modularity, mixed-use integration, ecological resilience, and
community engagement?

¢ In what ways have these principles been implemented in various global case studies,
and what lessons can be derived from these implementations in the real world?

The hypothesis is that the implementation of the adaptable design principles outlined in our
framework will result in waterfront designs that are economically vibrant, culturally
significant, and conducive to the well-being of urban communities, in addition to being
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resilient to environmental and societal changes. Through theoretical investigation, practical
case study analysis, and the synthesis of actionable insights, this research seeks to test and
refine these hypotheses for the benefit of waterfront development in changing urban
requirements.

1.1 Waterfront Design Principles

In order to achieve visually appealing, utilitarian, and ecologically sustainable surroundings,
the design of waterfront landscapes, regardless of their location along rivers, lakes, seas, or
other water bodies, requires the implementation of specific concepts (Figure 1). It is of
utmost importance to prioritize the provision of uncomplicated and all-encompassing
accessibility for pedestrians, cyclists, and those with impairments (Guvenbas & Polay, 2020;
Uziimciioglu & Polay, 2022). The establishment of infrastructure that facilitates exploration
and connectivity along the shoreline is of utmost importance. Moreover, preservation is a
noteworthy attribute of maritime environments (Balsas, 2022; Fernandes et al., 2017; Gunay
& Dokmeci, 2012; McGovern, 2008; Tian & Yang, 2020). The preservation and
enhancement of water views, natural landscapes, and architectural monuments are of utmost
significance. Preservation of visual corridors is essential for cultivating a sense of openness
and establishing a solid connection to the water. Besides, it is imperative to give precedence
to the conservation and rehabilitation of indigenous ecosystems situated along the coastal
regions (Agardy & Alder, 2010; Chen & Ma, 2023; Doka et al., 2022; Hagerman, 2007).
The integration of indigenous flora, wetland ecosystems, and vegetative buffers to
ameliorate ecological consequences and foster biodiversity is imperative. Also, it is
imperative to incorporate design elements that take into account the potential risks posed by
inundation, erosion, and other hazards commonly associated with waterfront regions (Aerts
& Wouter Botzen, 2011; Garcia, 2021; Niedziotka et al., 2021; Ravagnan et al., 2022;
Theodora & Spanogianni, 2022; Zakirzianova, 2021). The implementation of flood-resistant
landscaping, elevated structures, and coastal stabilization measures is crucial for the
enhancement of resilience. The presence of waterfront promenades, plazas, parks, and public
meeting locations serves as a significant signal (Uziimciioglu & Polay, 2022; Latip et al.,
2012; Sealey et al., 2021). These regions need to be designed to accommodate a variety of
activities, such as picnicking and festivals, with the aim of fostering community engagement
and promoting recreational pursuits. The establishment of practical and visually appealing
shoreline interventions, such as waterfront boardwalks, seawalls, or terraces, that offer safe
passage to the ocean while simultaneously mitigating erosion and floods is a crucial element
(Aerts & Wouter Botzen, 2011). Also, it is imperative to strategically plan and oversee the
development and maintenance of waterfront infrastructure, encompassing marinas, and
piers, with the aim of safeguarding water quality and preserving the integrity of natural
habitats, all the while facilitating boating and other water-centric pursuits. In addition, it is
imperative to promote the cultivation of diverse functions, encompassing residential,
commercial, cultural, and recreational activities, in order to facilitate the growth and
prosperity of waterfront communities (Uziimciioglu & Polay, 2022). Apart from this, the
implementation of mixed-use development has the potential to reduce the length of time
spent on extensive commuting (Avni & Fischler, 2019; Guo, 2023; Liu et al., 2022; Shah &
Roy, 2017). In addition to this, it is imperative to demonstrate reverence for and incorporate
historical and cultural components within the waterfront area. The inclusion of heritage
monuments, explanatory signage, and public art that pay homage to the unique history and
personality of the region is of utmost importance. Also, it is imperative to foster the
construction of residential properties along seaside areas that effectively capitalize on
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picturesque vistas while concurrently advocating for sustainable methodologies, including
the use of rainfall harvesting, energy conservation, and waste minimization strategies (Jun,
2023; Shah & Roy, 2017; Theodora & Spanogianni, 2022). The promotion of waterfront
restaurants, cafes, and entertainment facilities not only serves as a means of stimulating the
local economy but also facilitates the opportunity for individuals to engage with and
appreciate the waterfront environment (Borggren & Strom, 2014; Kathijotes, 2013; Milo§ &
Dragana, 2021). Besides, it is imperative to emphasize safety measures such as ensuring
sufficient lighting, facilitating access to emergency services, and clearly demarcating
pathways (Guvenbas & Polay, 2020). It is vital to guarantee the accessibility of waterfront
places for people across all age groups and varying abilities. In addition, in order to mitigate
the environmental consequences of waterfront landscapes, sustainable design features such

as green roofs, permeable surfaces, and energy-efficient lighting are integrated. In addition
to this, it is imperative to engage the local community in the process of planning and

designing waterfront areas to ensure that they are in accordance with the preferences, needs,

and aspirations of the inhabitants and employees (Bonney et al., 2023; Green, 2023; Hoyle,
1999; Zakirzianova, 2021).

The successful development of dynamic, durable, and environmentally sustainable
waterfront environments that respect the inherent beauty of the natural surroundings and

cultural legacy of the area while simultaneously improving the well-being of both inhabitants
and tourists relies on four fundamental principles.
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Figure 1. Waterfront Design Indicators (Author)
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1.2. Adaptable Design Principles

Adaptable design principles cover a diverse array of concepts and tactics that can be
effectively implemented across multiple domains, including urban planning, architecture,
and landscape design (Figure 2). The development of modular units or components that
possess the capacity for convenient modification, expansion, or repurposing over time is of
utmost importance (Ahern, 2012; Ling et al., 2021). The implementation of modular design
enables adaptability in addressing evolving requirements and circumstances. Moreover, it is
of great importance to advocate for the promotion of varied land uses within a particular
geographical region while also supporting a balanced combination of residential,
commercial, recreational, and cultural activities (Montgomery, 1998). This idea promotes
the development of pedestrian-friendly environments, mitigates the expansion of urban
areas, and boosts the liveliness and energy of communities. Incorporating sustainable and
nature-based solutions, such as the integration of green infrastructure, native landscaping,
and habitat restoration, is of utmost importance (Ahern, 2011). This practice facilitates the
preservation of biodiversity, amplifies the provision of ecosystem services, and alleviates
environmental hazards. Also, it is of utmost importance to involve inhabitants, stakeholders,
and the local community in the planning and design process (Moore, 2016). The
incorporation of community participation guarantees that designs are in accordance with the
genuine requirements and goals of the individuals residing and working within the vicinity.
Furthermore, the development of flexible infrastructure systems for utilities, transportation,
and communication holds significant importance (Jeong et al., 2021). The process includes
the development of infrastructure that possesses the capability to be enhanced or reused in
response to evolving demands.

It is imperative to promote increased population density and connectedness by means of
incorporating mixed land uses, establishing efficient transit networks, and implementing
pedestrian-friendly design. The implementation of this approach decreases reliance on
automobiles while simultaneously improving overall accessibility. In addition to the points
above, it is of utmost importance to develop buildings that possess the ability to endure and
survive severe weather phenomena, natural disasters, and fluctuations in climate conditions
(Teixeiraetal., 2022). Resilient design encompasses the incorporation of elevated structures,
flood-resistant materials, and energy-efficient elements. The need to uphold and safeguard
the cultural history and historical value of a location while simultaneously accommodating
contemporary functionalities should be considered. The practice of adaptive reuse of
historical structures is widely employed (Aytac et al., 2016). It is crucial to implement a
strategy that facilitates incremental and sequential expansion and progress, which effectively
adapts to changing demands and market dynamics. This notion stands in opposition to
extensive, inflexible designs that may require periodic updates. Besides, the utilization of
technological breakthroughs, such as modern urban solutions and data-driven approaches,
holds great importance in enhancing efficiency, sustainability, and the overall quality of life
inside urban environments (Deal et al., 2017). The promotion of alternate modes of
transportation, such as public transit, cycling, and walking, is of paramount importance
(Buehler & Pucher, 2011). The development of transportation networks that place a high
emphasis on ensuring safety and accessibility for all individuals is vital for human
settlements. The establishment of a diverse array of economic activities aimed at cultivating
a robust urban economy holds considerable importance (Lin et al., 2014). The endeavor
encompasses providing assistance to a diverse range of industries, encompassing both well-
established sectors and those that are in the process of growing.
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The design ideas discussed below possess a high degree of adaptability, allowing for
customization to effectively address the unique requirements and circumstances of diverse
urban environments. When implemented proficiently, these strategies play a significant role

in fostering the development of urban areas and societies that are more flexible, robust, and
environmentally sustainable.
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Figure 2. Adaptable Design Indicators (Author)

In the course of the theoretical inquiry conducted thus far in this study, it has been explicated
that there exist ten primary principles about conceptions of waterfront architecture and
twelve primary principles about adaptable design. However, numerous indicators can also
be incorporated into these principles to enhance adaptable waterfront design (Figure 3).
Modularity, flexibility, incremental development, and technological integration needed to
be integrated with the transformation activities of waterfronts in order to enrich the adaptable
waterfront design approach.

24



(2):2, 2023 E-SCALA / Kirklareli University Journal of the Faculty of Architecture

WATERFRONT DESIGN PRINCIPLES ADAPTABLE DESIGN PRINCIPLES
A.WATERFRONT EDGE TREATMENT e=ss=srmesmsrmsenssess : . MODULARITY
B.MIXED-USE DEVELOPMENT ZMIXED-USE INTEGRATION
C.HISTORICAL AND CULTURAL PRESERVATION J.ECOLOGICAL RESILIENCE
D.SAFETY AND ACCESSIBILITY ‘ 4.COMMUNITY INVOLVEMENT
E.SUSTAINABLE DESIGN PRINCIPLES 2.FLEXIBILITY IN INFRASTRUCTURE
F.LOMMUNITY ENGAGEMENT l ----------------- * G.COMPACT AND CONNECTED DESIGN
G.ACCESS AND CONNECTIVITY awesssmsranees f T.RESILIENT BUILDING DESIGN
HVIEW AND VISTA PRESERVATION Feevemveemeeymemes : > B.CULTURAL PRESERVATION
.RESILIENCE TO WATERFRONT HAZARDS 9.NCREMENTAL DEVELOPMENT
J.PUBLIC SPACE 0.TECHNOLOGY INTEGRATION

v IL.SUSTAINABLE TRANSPORTATION
[2.ECONOMIC DIVERSITY

Figure 3. Adaptable Waterfront Design Indicators (Author)

2. MATERIAL and METHOD

A comprehensive review of scholarly literature on adaptable design principles in the context
of urban waterfronts was conducted. It included studies, articles, books, and relevant
publications from various disciplines, including urban planning, architecture, and landscape
design. The theoretical foundations of adaptable design principles, including modularity,
mixed-use integration, ecological resilience, and community involvement, were explored
and synthesized into a conceptual framework. The conceptual framework was transformed
into a practical framework for crafting adaptable waterfront designs. This process involved
aligning theoretical concepts with real-world applicability, emphasizing their interplay and
synergy. Diverse global case studies of urban waterfront projects were selected to analyze
the practical application of adaptable design principles. These cases represented a range of
geographical, cultural, and environmental contexts. Data from selected case studies included
an analysis of project documentation and an assessment of the outcomes and challenges
faced during implementation.

The study synthesized findings from theoretical exploration, framework formation, case
study analysis, and community engagement to offer actionable recommendations for urban
planners, architects, and policymakers.

This section of this study integrates theoretical research, real-world case study analysis, and
community engagement to develop a robust framework for adaptable waterfront designs in
urban environments. This multidisciplinary approach ensures the framework's practicality,
relevance, and effectiveness in navigating the complexities of urban waterfront
development.
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3. FINDINGS and DISCUSSION
3.1. Findings

Adaptable waterfront projects exemplify theories of adaptable waterfront design, effectively
turning theoretical concepts into captivating and functional real-world environments. A
collection of case studies is presented within this area, each carefully chosen based on its
typical approaches and global acclaim.

The selection of examples was mainly based on their practice approaches. Initially, the
waterfronts that had received pertinent awards were chosen. A limitation has been
implemented to ensure a manageable sample size due to the abundance of waterfront areas.
Therefore, as a criterion for selection, the cities should be located on waterfronts across
several continents. Furthermore, different categories of waterfront were chosen, including
those for commercial and recreational purposes and those dedicated to retail and
manufacturing activities. Therefore, six waterfront locations from various countries were
chosen for investigation based on the imposed limits. The waterfront locations mentioned
include Brooklyn Bridge Park, New York City in the USA, Parques del Rio (River Parks),
Medellin in Colombia, HafenCity, Hamburg in Germany, Victoria & Alfred (V&A)
Waterfront, Cape Town in South Africa, Marina Bay in Singapore, and Darling Harbour,
Sydney in Australia (Figure 4).
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Figure 4. Location of the Chosen Cases (Author)

3.1.1. Case 1. Brooklyn Bridge Park, New York City in the USA

Adaptability: Brooklyn Bridge Park is a prime illustration of adaptable waterfront design
principles. The park's development transformed a formerly industrial waterfront along the
East River into a dynamic, multi-use public space that can withstand various urban
challenges.
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Modularity: The park was developed in phases, allowing for incremental growth and
adaptation. Modular design features, such as moveable furniture and flexible event spaces,
provide the ability to reconfigure the park for different activities and changing needs.

Mixed-Use Integration: Brooklyn Bridge Park seamlessly integrates recreational, cultural,
and commercial elements. It features sports fields, playgrounds, green spaces, restaurants,
event venues, and even a beach area. This mixed-use approach fosters community
engagement and makes the park a destination for people of all ages.

Ecological Resilience: The park incorporates sustainable design features, including green
roofs, wetland restoration, and native plantings, which enhance ecological resilience and
promote biodiversity along the waterfront.

Community Involvement: Community input played a significant role in shaping the park's
design. Residents and stakeholders were actively engaged in the planning process, ensuring
that the park reflects the desires and needs of the Brooklyn community.

Resilient Infrastructure: Given its waterfront location, Brooklyn Bridge Park is designed to
withstand potential flooding and sea-level rise. Elevated landscapes and flood-resistant
measures are integrated into the park's design, enhancing its resilience to climate-related
challenges.

Brooklyn Bridge Park serves as a successful case study of how adaptable waterfront design
principles can transform post-industrial waterfronts into vibrant, resilient, and community-
centric spaces. It has become an iconic destination, not only for Brooklynites but also for
visitors from across New York City and beyond, showcasing the value of adaptable
waterfront development in urban America.

3.1.2. Case 2. Parques del Rio (River Parks), Medellin in Colombia

Adaptability: Parques del Rio is a transformative project aimed at revitalizing and adapting
the urban waterfront along the Medellin River. The project demonstrates adaptability by
reimagining the river's role in the city, particularly in response to environmental and urban
development challenges.

Modularity: The project is designed with modular components, including pedestrian and
cycling paths, green spaces, recreational areas, and public plazas. These elements can be
adjusted and expanded as needed, allowing for flexibility in responding to changing urban
dynamics.

Mixed-Use Integration: Parques del Rio integrates a mix of functions, such as cultural
spaces, commercial areas, and recreational zones, creating a vibrant and multi-use urban
environment. This mixed-use approach encourages community engagement and fosters
economic activity.

Ecological Resilience: The project places a strong emphasis on ecological restoration and
resilience. It includes the rehabilitation of the riverbanks, reforestation, and the creation of
wetlands to enhance biodiversity and mitigate the impacts of flooding.

Community Involvement: Community engagement has been a cornerstone of Parques del
Rio's development. Residents and stakeholders were actively consulted throughout the
planning process, ensuring that the project aligned with their needs and aspirations.
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Resilient Infrastructure: Given the city's vulnerability to heavy rainfall and flooding, the
project incorporates resilient infrastructure elements, such as flood-control mechanisms and
elevated walkways, to protect against natural disasters and climate-related challenges.

Parques del Rio represents a forward-thinking approach to adaptable waterfront design in
Colombia. By reimagining the Medellin River's role in the urban fabric and integrating
adaptable design principles, the project has the potential to create a resilient and vibrant
waterfront space that benefits the city's residents and the environment alike.

3.1.3. Case 3. HafenCity, Hamburg in Germany

Adaptability: HafenCity is an exemplary case of adaptable waterfront design, as it has
transformed a formerly industrial port area into a dynamic, mixed-use urban district that is
highly adaptable to changing needs and conditions.

Modularity: The development of HafenCity is designed in modular phases, allowing for
incremental growth and adaptation over time. This approach ensures that the district can
evolve in response to changing urban demands and economic factors.

Mixed-Use Integration: HafenCity seamlessly integrates a diverse range of functions,
including residential, commercial, cultural, and recreational spaces. This mixed-use
approach fosters vibrancy, reduces the need for long commutes, and encourages community
engagement.

Ecological Resilience: Sustainability and ecological considerations are integral to
HafenCity's design. The district features green roofs, sustainable building practices, and
measures to address rising sea levels, making it more resilient to climate change.

Community Involvement: Community engagement was a fundamental aspect of HafenCity's
planning process. Residents and stakeholders were actively involved in shaping the district's
development, ensuring that it reflects the desires and needs of the community.

Resilient Infrastructure: Given its waterfront location along the Elbe River, HafenCity
incorporates resilient infrastructure features, such as flood protection systems and elevated
building designs, to mitigate the risks associated with river flooding.

HafenCity serves as a remarkable example of how adaptable waterfront design principles
can breathe new life into former industrial areas, create sustainable urban districts, and
contribute to the overall resilience and vitality of European cities. It demonstrates the
successful integration of adaptable design concepts in an urban waterfront context.

3.1.4. Case 4. Victoria & Alfred (V&A) Waterfront, Cape Town in South Africa

Adaptability: The V&A Waterfront is an excellent example of adaptable waterfront
development in Africa. It has evolved from a historic harbor into a thriving, mixed-use
precinct that can adapt to various urban, economic, and environmental challenges.

Modularity: The development of the V&A Waterfront is characterized by its modularity.
The precinct consists of a collection of individual buildings and attractions, allowing for
incremental expansion and redevelopment in response to changing needs and market
dynamics.

Mixed-Use Integration: The V&A Waterfront seamlessly integrates a wide range of uses,
including shopping, dining, entertainment, residential, cultural attractions, and maritime
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activities. This mix of functions creates a vibrant and economically diverse urban
environment.

Ecological Resilience: The V&A Waterfront places a strong emphasis on ecological
sustainability. Efforts have been made to incorporate green spaces, restore the natural habitat
along the waterfront, and implement water management systems to enhance environmental
resilience.

Community Involvement: Community engagement has been a vital element of the V&A
Waterfront's development. Residents and stakeholders have been consulted to ensure that
the precinct aligns with the desires and needs of the Cape Town community.

Resilient Infrastructure: Given its waterfront location along the Table Bay harbor, the V&A
Waterfront incorporates resilient infrastructure features, such as flood protection measures,
to mitigate the impacts of rising sea levels and storm events.

The V&A Waterfront serves as a successful model of adaptable waterfront design in Africa,
contributing to Cape Town's economic growth, tourism industry, and overall urban vitality.
It demonstrates how adaptable design principles can rejuvenate historical waterfront areas
and create resilient, culturally rich, and economically vibrant urban spaces on the African
continent.

3.1.5. Case 5. Marina Bay in Singapore

Adaptability: Marina Bay is a remarkable illustration of adaptable waterfront design in Asia.
It has transformed from an underutilized water body into a thriving and adaptable urban
precinct designed to respond effectively to evolving urban needs and environmental
challenges.

Modularity: Marina Bay's development is characterized by its modularity. The area consists
of a collection of individual developments and iconic landmarks, each designed with
adaptability in mind. The ability to add or repurpose components ensures that the precinct
can evolve.

Mixed-Use Integration: Marina Bay seamlessly integrates diverse functions, including
residential, commercial, cultural, recreational, and green spaces. The mixed-use approach
fosters vibrancy and ensures that the area remains relevant to residents and visitors alike.

Ecological Resilience: Sustainability and ecological considerations are central to Marina
Bay's design. The area features green buildings, sustainable landscaping, and measures to
address sea-level rise and environmental conservation.

Community Involvement: Community engagement played a pivotal role in Marina Bay's
development. Residents and stakeholders were actively engaged in the planning process to
ensure that the precinct reflects the desires and needs of the community.

Resilient Infrastructure: Given its waterfront location in a tropical climate, Marina Bay
incorporates resilient infrastructure elements, such as flood defenses, water management
systems, and climate-responsive architecture, to withstand potential challenges posed by sea-
level rise and heavy rainfall.

Marina Bay stands as an exceptional example of how adaptable waterfront design principles
can lead to the creation of a dynamic, modern, and resilient urban waterfront in Asia. It has
become a symbol of Singapore's commitment to sustainable urban development and has
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significantly contributed to the city-state's economic growth, tourism, and overall urban
quality of life.

3.1.6. Case 6. Darling Harbour, Sydney in Australia

Adaptability: Darling Harbour is a prime illustration of adaptable waterfront design in
Australia. Over the years, it has evolved from a disused industrial area into a dynamic and
adaptable urban waterfront precinct.

Modularity: The development of Darling Harbour is designed with modularity in mind. The
precinct consists of various components, including exhibition and convention centers,
entertainment venues, public spaces, and commercial establishments. These elements can be
reconfigured and adapted to accommodate different events and changing needs.

Mixed-Use Integration: Darling Harbour seamlessly integrates a diverse range of functions,
such as cultural attractions, entertainment venues, restaurants, residential spaces, and green
areas. This mix of uses fosters vibrancy and ensures that the precinct caters to a wide range
of interests and demographics.

Ecological Resilience: Sustainability and ecological considerations are integral to Darling
Harbour's design. Efforts have been made to incorporate green spaces, sustainable building
practices, and water-sensitive urban design to enhance environmental resilience.

Community Involvement: Community engagement has played a significant role in shaping
Darling Harbour's development. Residents, businesses, and stakeholders have been actively
involved in the planning process to ensure that the precinct aligns with their desires and
needs.

Resilient Infrastructure: Given its waterfront location in a coastal city, Darling Harbour
incorporates resilient infrastructure features, including flood mitigation measures and
climate-resilient architecture, to address potential challenges posed by sea-level rise and
storm events.

Darling Harbour serves as a successful case study of adaptable waterfront design in
Australia. It has become a prominent cultural and recreational destination in Sydney,
contributing to the city's economic growth, tourism industry, and urban vibrancy. The
precinct's adaptability ensures that it can continue to evolve and meet the changing needs of
residents and visitors in the years to come.

3.2 Discussion

The theoretical investigation into adaptable waterfront design principles yielded valuable
insights. Modularity emerged as a foundational concept, emphasizing the importance of
designing waterfront spaces in a manner that allows for flexibility and evolution. This
modularity not only facilitates responsiveness to changing urban needs but also supports
efficient land use. It was evident that the adoption of adaptable design principles, including
modularity, mixed-use integration, ecological resilience, and community involvement, can
catalyze the creation of resilient urban waterfronts.

The analysis of diverse global case studies provided tangible evidence of the effectiveness
of adaptable design principles in real-world contexts. Notably, the Brooklyn Bridge Park in
New York City exemplifies modularity through incremental development and flexible
programming. This approach has transformed a post-industrial waterfront into a thriving,
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community-centric space. Similarly, Singapore's Marina Bay showcases mixed-use
integration at its finest, with a harmonious blend of residential, commercial, and recreational
spaces that ensure round-the-clock activity and social engagement.

In Hamburg, Germany, HafenCity serves as a model for integrating ecological resilience
into waterfront design. The district's sustainable practices, including green roofs and
sustainable infrastructure, demonstrate how environmental considerations can be woven into
urban development. Furthermore, Darling Harbour in Sydney, Australia, showcases the
importance of community involvement. By actively engaging residents and stakeholders in
the planning process, the precinct has become a beloved and inclusive destination that
reflects the desires and needs of its diverse community.

The synthesis of theoretical and case-based findings underscores the significance of
adaptable waterfront design principles in shaping resilient and vibrant urban environments.
The adaptable design framework, derived from theoretical insights, provides a structured
roadmap for crafting waterfront spaces that can endure change and flourish amidst evolving
urban dynamics. This framework emphasizes the interplay of modularity, mixed-use
integration, ecological resilience, and community involvement, highlighting their role in
creating adaptable, sustainable, and culturally significant waterfront landscapes.

The case studies not only validate the theoretical foundations but also offer practical
guidance for policymakers, urban planners, architects, and landscape architects. These real-
world examples illustrate the versatility and applicability of adaptable design principles
across diverse geographic, cultural, and environmental contexts. They serve as inspirational
models for other waterfront developments seeking to navigate change, address climate
challenges, and create spaces that enhance the well-being of urban residents.

In conclusion, the combination of theoretical insights and case-based findings reaffirms the
importance of adaptable design principles in the development of resilient waterfront
landscapes. The adaptable design framework provides a comprehensive guide for urban
stakeholders to create adaptable, sustainable, and culturally rich waterfront spaces that meet
the needs of both current and future generations. As cities continue to evolve and face the
challenges of the 21st century, the principles of modularity, mixed-use integration,
ecological resilience, and community involvement will remain essential in shaping adaptable
waterfronts that thrive amidst change. This research calls for a forward-thinking approach
that respects the environment, engages communities, and prioritizes the well-being of urban
residents as a course toward more resilient and adaptive waterfronts.

4. CONCLUSION and SUGGESTIONS

In the face of urbanization, climate change, and evolving societal needs, adaptable waterfront
design principles have emerged as a powerful solution for crafting resilient, vibrant, and
sustainable urban waterfronts. Through a comprehensive examination of theoretical
foundations and a thorough analysis of global case studies, this study has illuminated the
path to creating adaptable waterfront spaces that endure and flourish amid change. The
integration of modularity, mixed-use integration, ecological resilience, and community
involvement have been underscored as fundamental components in shaping adaptable
waterfront landscapes.
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Practical Recommendations:

Implement Adaptable Design Frameworks: Researchers, urban planners, and
architects should actively adopt the adaptable design framework presented in this
study. This framework offers a structured approach to crafting waterfront spaces that
can adapt to evolving urban dynamics. Practical application can begin with pilot
projects to test the framework's effectiveness in specific contexts.

Foster Cross-Disciplinary Collaboration: Encourage collaboration among diverse
disciplines, including urban planning, architecture, environmental science, and social
sciences. Cross-disciplinary collaboration enriches the design process, leading to
more holistic and adaptable waterfront solutions.

Engage Local Communities: Community involvement is paramount in waterfront
development. Researchers and stakeholders should actively engage with local
communities to understand their desires, needs, and aspirations. Inclusive planning
processes ensure that waterfront spaces reflect the values and preferences of the
people they serve.

Invest in Ecological Resilience: Given the challenges of climate change, investing in
ecological resilience is essential. Researchers and policymakers should prioritize the
integration of sustainable and environmentally friendly design practices, such as
green infrastructure, wetland restoration, and flood mitigation measures.

Promote Mixed-Use Integration: Encourage mixed-use integration in waterfront
development to create vibrant, 24/7 spaces. By incorporating residential,
commercial, cultural, and recreational elements, waterfronts can serve as lively hubs
of urban life.

Test and Iterate: Researchers and stakeholders should view waterfront development
as an ongoing process. Pilot projects and adaptive management strategies can be
employed to test and refine adaptable design principles, ensuring that they remain
effective in a changing urban landscape.

Share Knowledge and Best Practices: Establish platforms for sharing knowledge and
best practices in adaptable waterfront design. Conferences, workshops, and
publications should be utilized to disseminate findings and experiences, fostering a
global community of practice.

In conclusion, this study's findings provide a roadmap for the creation of adaptable
waterfront spaces that contribute to urban resilience, community well-being, and sustainable
development. The application of adaptable design principles not only enriches urban
environments but also helps cities navigate the uncertainties of the 21st century. By
embracing these principles and acting upon the practical recommendations, researchers and
stakeholders can shape waterfront landscapes that endure and thrive amid the challenges and
opportunities of a changing world.
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Abstract

Some significant global problems, such as global warming, depletion of the ozone layer and
natural resources depletion, point out that sustainable solutions are critical in the construction
sector, as in many other fields. In this context, the Life Cycle Assessment (LCA) method,
which enables the determination of the environmental impacts of buildings, comes to the
fore. In addition, due to the negative environmental impacts caused by the building sector,
the tools developed to create sustainable designs have started to be used. The Building
Information Modelling (BIM) method, which uses these tools and is becoming increasingly
important, can produce solutions in different ways in design, construction and use processes
from an environmental perspective. The decisions, especially in the early stages of building
design, are effective for sustainability goals, and the analysis and simulation functions
provided by the BIM help the designers to make sustainable design. In this study, it is aimed
to to explore and analyse the potential of using LCA in an early design stage using design
tools. It was focused on researching and defining the most important aspects of LCA and
BIM through a literature review. Thus, the importance of the decisions taken at the early
design stages for sustainable designs and the necessity of innovative methods that the BIM
method provides to the designer while making these decisions are revealed. The studies
highlight the potential of integrating LCA and BIM to make sustainable design decisions
early on also indicate the importance of LCA data, level of development (LoD) of the BIM
model, and the knowledge of designers on the topics of LCA and sustainable design.

Keywords: Sustainable Architecture, Building Information Modelling (BIM), Life Cycle
Assessment.

Yapi Bilgi Modellemesinin (BIM) Siirdiiriilebilir Mimari Tasarimlar
Uzerine EtKisinin Arastirilmasi

Ozet

Kiiresel 1sinma, ozon tabakasinin incelmesi ve dogal kaynaklarin tilkenmesi gibi bazi 6nemli
kiiresel sorunlar, bir¢ok alanda oldugu gibi insaat sektoriinde de siirdiiriilebilir ¢éziimlerin
kritik 6nem tasidigini gosteriyor. Bu baglamda, binalarin ¢evresel etkilerinin belirlenmesini
saglayan Yasam Dongiisti Degerlendirmesi (LCA) yontemi 6n plana ¢ikiyor. Ayrica yapi
sektoriiniin neden oldugu olumsuz cevresel etkiler nedeniyle siirdiiriilebilir tasarimlar
olusturmak i¢in gelistirilen ara¢lar kullanilmaya baglanmistir. Bu araglar1 kullanan ve 6nemi
giderek artan Yapi Bilgi Modellemesi (BIM) yontemi, ¢evresel acidan tasarim, yapim ve
kullanim siireclerinde farkli sekillerde ¢oziimler iiretebilmektedir. Ozellikle bina tasariminin
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erken asamalarinda almman kararlar siirdiiriilebilirlik hedefleri i¢in etkili olmakta, BIM'in
sagladigi analiz ve simiilasyon fonksiyonlar1 tasarimcilarin stirdiriilebilir tasarim
yapmalarina yardimci olmaktadir. Bu ¢alismada, tasarim araglar1 kullanilarak erken tasarim
asamasinda LCA kullaniminin potansiyelinin arastirilmasi ve analiz edilmesi amaglanmistir.
Literatiir taramasi1 yoluyla LCA ve BIM'in en Onemli yonlerinin aragtirilmasi ve
tanimlanmasia odaklanilmistir. Bdylece siirdiiriilebilir tasarimlar i¢in erken tasarim
asamalarinda alan kararlarin 6nemi ve BIM y0nteminin bu kararlar1 alirken tasarimciya
sagladig1 yenilik¢i yontemlerin gerekliligi ortaya konmustur. Siirdiirtilebilir tasarim
kararlarinin erkenden alinabilmesi icin LCA ve BIM entegrasyonunun potansiyelini
vurgulayan ¢aligmalar, ayn1 zamanda LCA verilerinin, BIM modelinin gelismislik diizeyinin
(LoD) ve tasarimcilarin LCA ve siirdiirtilebilir tasarim konularindaki bilgilerinin 6nemini de
ortaya koymaktadir.

Anahtar Kelimeler: Siirdiiriilebilir Mimari, Yap1 Bilgi Modellemesi (BIM), Yasam Dongii
Degerlendirmesi (LCA)

1. INTRODUCTION

Throughout history, as a result of events such as the Industrial Revolution and World Wars,
many technological developments have been achieved in the building sector as in many
fields. These technological developments have created new requirements as well as
opportunities. Due to some of these requirements, an expeditious increase in AEC (the
architecture, engineering and construction) industry has started and caused some crucial
global issues such as global warming, depletion of ozone layer, depletion of natural resources
and so on (Cavusoglu & Cagdas, 2018).

Different global scientific studies indicate that the construction sector has high CO2
emissions from the use of energy and raw materials, puts great pressure on the natural
environment. According to environmental reports prepared by the United Nations, the
building sector is responsible for approximately 38% of the greenhouse gases emitted
globally, as it uses significant amounts of energy in different life cycle stages such as
material production, construction, operation, maintenance and demolition (Fig. 1) (Duru,
Dinger & Kog, 2022; UNEP, 2020).
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Figure 1. Global share of buildings and construction final energy and emissions, 2019
(UNEP, 2020).

This high negative impact of the building sector causes a reconsideration of project design
and business processes in building production in the context of environmental sustainability
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principles. Effectively combating climate change resulting from the production of the built
physical environment requires an approach that considers environmental impacts from the
beginning of the architectural design process and adopts holistic sustainable design goals
(Duru, Dinger & Kog, 2022).

Environmentally sustainable buildings are gaining importance to reduce the negative effects
of climate change and maintain the balance of the natural system. In order to prevent the
increase in greenhouse gases, renewable energy sources should be used more in buildings.
Energy conservation, water conservation, material conservation and prioritizing the use of
natural materials are among such requirements. It can be said that the demand for sustainable
buildings that meet these requirements, reduce energy consumption and increase energy
efficiency has increased in recent years. Since sustainable building designs will contribute
to a greener world, it is significant to establish interdisciplinary and integrated working
groups based on ecological sensitivity. Building Information Modelling (BIM) technology
enables the optimization of the building performance as a whole with a multidisciplinary
study from the beginning of the design (Ko¢han & Akin, 2022).

Therefore, in this study, through a literature review, the ways of using this technology, which
has increased in use in recent years and supports integrated work based on interaction
between systems, to enable integrated design and analyzes during the project stage have been
investigated. In this sense, the integrating the technology with the Life Cycle Assessment
(LCA) method is focused, and its effects on sustainable designs are questioned.

1.1. The Purpose and Method

It is aimed to investigate and analyze the potential of integrating BIM and LCA methods and
their potential to be used in the early design phase. Through a literature review, the focus
was on investigating and identifying the key aspects of LCA and Building Information
Modelling (BIM) methods. Furthermore, the interoperability of these two methods was
investigated by analyzing relevant publications.

2. THE THEORETICAL FRAMEWORK

In this section, the literature about Life Cycle Assessment (LCA) and Building Information
Modelling (BIM) is presented.

2.1.The Life Cycle Assessment (LCA)

Considering the size of the built environment in the world, it can be predicted that the
environmental impacts caused by the production of these structures have very negative
consequences on the natural environment. Determining the environmental impacts of
buildings is the first step towards reducing these negative environmental impacts.

Life Cycle Assessment (LCA) is recognized as one of the most comprehensive objective
methodologies for determining the environmental impacts of buildings (Khasreen, Banfill &
Menzies, 2009). With LCA, the effects of a building on its environment throughout its entire
life cycle can be analysed. With the use of this method, environmental impacts can be
calculated and energy controls can be made in buildings. Thanks to designers who are
sensitive to this issue, a more sustainable design approach has started to emerge in building
production.
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According to ISO 14040 (2006), LCA is performed in four steps (Figure 2). These are given
below respectively:

1- Goal and Scope Definition: In this phase, some issues should be cleared, such as the
reason for applying LCA study, the application areas of the LCA results, the function
of the product system, the product system boundaries, and data category.

2- Life Cycle Inventory Analysis (LCI): This phase involves data collection and
calculation to quantify inputs and outputs of materials and energy associated with a
product system under study.

3- Life Cycle Impact Assessment (LCIA): It consists of optional and mandatory
elements such as classification, characterization, normalization, and weighting.

4- Interpretation: The quantitative results are interpreted in order to identify significant

ISSues.
Goal and Scope Inventory Impact
Definition Analysis Assessment

| | I

Interpretation

Figure 2. Phases of LCA (Gomaa, Farghaly, & El Sayad, 2021; 1SO14040, 2006)

According to ISO 14044, the system boundary determines which processes should be
included within the LCA and should be consistent with the goal of the study. Similar to other
products, the system boundary of the building LCA consists of either a cradle-to-grave,
cradle-to-gate (for building product analysis) or gate-to-gate (for construction process
analysis). In most cases, the cradle-to-grave approach, which starts from the pre-use phase
to end-of-life (EOL) phase, is normally used (Fig. 3) (ISO 14044, 2006; Abd Rashid &
Yusoff, 2015).
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Figure 3. Life-cycle scope specified according to the standardized module designations
(Bruce-Hyrkés, 2021).

The LCA method, which is one of the important tools that contributes to realize sustainable
building production, covers all stages starting from the extraction of raw materials to the
reuse / recycling of materials obtained from the demolition of the building. Therefore,
accurately calculating the environmental impacts of buildings throughout their lifetime
requires analyzing a large amount of information. Data requirement makes it difficult to
carry out environmental impact assessment, which should be considered especially in the
early stages of design (Duru, Dinger & Kog, 2022).

Decisions made in the early stages of the design process have a major impact on the process
as they set the general conditions for the later stages of building production. Due to the
impact of the early design phase on incurred costs, operational energy demand and
environmental impacts; this phase has a great potential for the optimisation and reduction of
GHG emissions. Therefore, LCA should be applied in the early design stages to ensure
holistic environmental optimisation of buildings (Fig. 4) (Basic, Hollberg, Galimshina, &
Habert, 2019).
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Figure 4. Influence of the early design stages (Basic, Hollberg, Galimshina, & Habert,
2019)

In LCA analyses performed through visual programming languages (VPL), the specified life
cycle inventory data is used extensively. In creating this information, it is a prerequisite to
determine the system boundaries with the help of the aim and scope definition in the first
stage of the LCA method. Creating the inventory without meeting this condition causes the
great uncertainties in the calculations. Therefore, the inventory data to be selected directly
changes the impact assessment results, which is the next stage due to the modules LCI
contains (Duru, Dinger & Kog, 2022; Lasvaux et al., 2014).

If LCA analyses can be used effectively in the early design phase where decisions such as
material preferences and layout options are determined, these analyses will constitute an
important design criterion for the designer. With three-dimensional software that can
perform these analyzes, more environmentally friendly and sustainable designs can be
produced. Thus, with the calculations made, the most sustainable and economical option
among different design variations can be implemented in a way that minimizes the loss of
time and cost.

2.2. The Building Information Modelling (BIM)

The National Institute of Building Sciences (NIBS) has defined BIM as a model and a
process: " A BIM is a digital representation of physical and functional characteristics of a
facility. As such it serves as a shared knowledge resource for information about a facility
forming a reliable basis for decisions during its lifecycle from inception onward. A basic
premise of BIM is collaboration by different stakeholders at different phases of the lifecycle
of a facility to insert, extract, update, or modify information in the BIM to support and reflect
the roles of that stakeholder” (NIBS, 2007).

BIM is a new way of thinking that differs from traditional workflow. All stakeholders
(architects, engineers, contractors, etc.) work on a common database. In the conventional
method, stakeholders work on separate information tools and different (often incompatible)
software packages (Ozorhon, 2018).
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BIM is a method in which a building and the entire system for the building is first built in a
virtual environment. Much information, such as material data, is processed into the model
created with predefined three-dimensional objects. Thus, a model is obtained in which many
analyzes can be made before the construction of the system, and errors can be detected in
advance. Since this model contains all the information about the building, it also constitutes
a source of information that can be used in the use and management phase of the building.
BIM Application Levels (nD), BIM Development Levels and BIM Based Visual
Programming Tools are stated below.

2.2.1. BIM Dimensions (nD)

The BIM working system has application levels of different dimensions (D) (Table 1)
(Ozorhon, 2018). These dimensions, which are determined according to the project
requirements and the life cycle phase in which BIM will be used, are among the basic
concepts of BIM.

Table 1. BIM Dimensions (Ozorhon, 2018).

3D is the level where a digital representation of the physical
3D | Modelling
structure of the building is created.

) 4D is the level at which time data is entered into the model in
4D | Scheduling
planning, enabling more efficient execution of work.

- 5D is the level that enables analysis such as detailed budget
5D | Estimating ) o )
analysis by assigning costs to the elements in the model.

o 6D is the level that is relevant to sustainability goals, such as
6D | Sustainability

calculating size/energy use.

— Facility 7D is the level that ensures that the implemented BIM model

Management enables accurate facility management and asset management.

2.2.2. BIM Level of Development (LOD)

Another concept frequently encountered in BIM technologies is BIM Levels of Development
(LOD). Every year since 2013, the American Institute of Architects (AlA) (2013) and
BIMForum (2015) publish LOD (level of development) specifications and provide
information on classifications (Bahadir, 2018). The LOD framework sets the floor for Model
content and the ceiling for Model use (AIA, 2013). These levels, which vary between 100
and 500, are explained in Table 2.
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Table 2. BIM-Levels of Development (Ozorhon, 2018).

LOD It is the level of conceptual design. Data is represented in
Conceptual
100 symbols and approximations.

LOD | Approximate Conceptual design is improved by adding non-graphical

200 Geometry information to the model element.

This is the level of application design where information such

LOD | Precise

as size, position, quantity and direction of model elements can
300 Geometry

be retrieved from the model.

This 1s the construction level where information such as

LOD
. Fabrication element details, manufacturing, assembly and installation are
added to the model.
LOD _ The model elements represent the application conditions and
As-Built ‘ .
500 can be used in facility management.

2.2.3.BIM-Based Visual Programming Tools and Dynamo

Thanks to the new technologies developed in the BIM method, visual programming tools
that contain algorithms according to their specialised purposes without knowing how to write
code are now frequently used by designers (Kensek, 2015). Thanks to the development of
the software used in the BIM method, which enables modelling with predefined objects, new
approaches have emerged in which visual programming languages can be used in
architectural design stages. Thus, it is ensured that fast and automatic repetitive analyses can
be performed on the model prepared with BIM software using these visual programming
tools. Analyses and data flow in design processes can be carried out quickly in this way
(Autodesk, 2016; Seghier, Lim, Ahmad, & Williams, 2017).

The Dynamo, which was developed to improve design processes in both parametric design
and BIM-based designs, can be mentioned. Autodesk Revit, which has a very wide user base
among BIM programs and allows modelling using information-coded three-dimensional
objects, uses the Dynamo visual programming tool for design analysis. Thus, various
environmental impact results related to the building can be obtained by using this
programming tool on the created BIM model. In this context, Dynamo contributes to
sustainable designs.

3. THE RELATIONSHIP BETWEEN BIM AND LCA FOR BUILDING
SUSTAINABILITY ASSESSMENT

BIM is a three-dimensional platform that allows the design and construction process of the
project to be monitored step by step and intervene when necessary. With this feature, the
BIM system can offer ease of revision even during the construction phase (Ozcan & Erol,
2018). Thanks to this benefit of the BIM method in the building production process, the data
obtained with the LCA method can be used together, especially in the design phase, creating
a potential for creating sustainable designs.
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3.1.LCA and BIM in Building Life Cycle

The LCA modules in the building life cycle and the emission rates at each stage are given in
Fig. 5.
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Figure 5. Life-cycle stages of a building (Adapted from: URL1; Gibbons & Orr, 2020)

The material-related processes are divided into certain modules and the effects of these
modules on LCA are also in different dimensions in the Life Cycle Inventory (LCI) phase
(Al1-C4) (Fig. 6). At this point, the place of the BIM method in the building life cycle and
its association with the LCA stages should be examined.
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Figure 6. BIM at different stages of the project life cycle (URL2)

BIM enables the process to operate in a planned manner starting from the initial stage of the
structures. Numerical and graphic outputs are obtained by analyzing the effects of the
physical environment and materials. Since it works with an integrated system, on-site
interventions are implemented in a short time and efficiently. Since BIM records and stores
information about the building, it ensures the efficiency of the building throughout its life
cycle and follows a different path than other software (Kochan & Akin, 2022).

In the stages of visualization, design and modelling, the BIM model is developed with many
data, such as material information, structural system details from the conceptual design and
a detailed model. In the detailed design phase, the data obtained from modules A1-5 in the
LCI can be processed with the model. In addition, a well-detailed model is significant for
the quantification of the materials to be used.

In the stages where analyses are performed on the model obtained, energy analysis, conflict
detection and cost estimations are performed to prevent errors that may arise in construction
and subsequent use, reduce costs and shorten the construction period. Thus, energy analysis
is performed by associating the object-based model created in the previous stage with an
energy analysis tool. Visual programming tools developed to perform analyses in the BIM
system and capable of calculating environmental impact using LCI data can be mentioned.

With BIM technologies, it is possible to perform some of the following analyses to provide
optimum conditions in all building life cycle phases (Fig. 7 and 8) (Ozcan & Erol, 2018).

e Climatic Analysis

e Energy Load Analysis

e Sun and Shadow Analysis

e Solar Radiation Analysis

e Natural Lighting Analysis

e Wind Analysis

e Whole-Building Energy Analysis
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Figure 7. Some energy analysis in Autodesk Revit environment (URL3) and Autodesk
Green Building Studio whole-building energy simulation (URL4).

Figure 8. Wind simulations and wind load simulations around the building with Ingrid
Cloud (URLS5).

When a change is made in the model as a result of these analyses, the cost estimates made
by updating the data are also updated. At the same time, the work program prepared with the
model is associated with the construction planning. Thus, field coordination is ensured, and
the follow-up of the construction process is facilitated. The construction simulation of the
building and the virtual state of the site are obtained. With this model, the environmental
effects of the building and the effects of the environment on the building can be obtained
thanks to analysis tools that can simulate not only the production of the building but also the
process until its use and demolition.

With the field drawings that can be easily obtained from the completed model, it is easy to
update the designs, such as mechanical, electrical, and plumbing designs, and renew the
drawings according to the changes to be made during the fabrication and construction stages.
When it is necessary to examine the compliance of the project with the regulations, this
process becomes easier, as the BIM model contains detailed specifications. In the facility
management phase, it can be used in operations such as renovation and repair since the model
contains all the information from planning to production.

The traditional Computer Based Document (CAD) design process requires more effort and
cost while the project is in the documentation process. The BIM process requires more effort
at the beginning of the project process and starts to decline during the design development
phase. Changes made during the design process have a lower value in CAD programs and a
higher value in BIM (URLSG6). As a result, with the advantages provided by the BIM method,
making changes in the design throughout the process requires less effort, time, and cost.
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Easier and more effective analyzes can be made in terms of sustainability. Thus, as a result
of the analysis, the best design in terms of efficiency and sustainability can be decided to be
implemented among the design options.

3.2.BIM-LCA Integration and Its Utilization in Early Design Phase

BIM, which provides solutions to the problems that will occur during and after the
construction phase, and LCA methods, which calculate the emissions and environmental
impacts that a building will cause during its lifetime, have started to be researched and used
more and more with the increasing awareness of these issues. This shows that the
combination of BIM and LCA has a great potential. Although BIM and LCA have started to
be used more and more in building production processes by using the developments in design
technologies, ensuring efficiency and increasing importance of environmentalist
approaches; the fact that the use of the integration of these two methods is not provided (or
provided less) in the process is due to the fact that the BIM model unfortunately cannot
provide the detailed and information required by the LCA study, especially in the early
stages (Roberts et al., 2020). Although many scientific studies have been conducted for this
integration, there are still no LCA calculation modules directly accessible to the end user
within BIM programs (Duru, Dinger & Kog, 2022).

Another obstacle encountered in the integration of BIM and LCA is that the information
required for the realisation of LCA is usually too much. The reason for using visual
programming tools at this point is that the results of LCA are easier to understand by the
designer. Otherwise, too much information -and especially quantitative data- that will be
generated as a result of LCA will make the designer's work difficult and prevent the
processing of the results (Roberts et al., 2020). Presenting this data to the designer as
visualized results can facilitate the designer when comparing different design options. Some
visual programming tools that can generate visualized results and can be used without the
need to write code can help designers.

Autodesk Revit BIM model and life cycle inventory information (LCI) used in LCA
calculations can be brought together through Dynamo, a visual programming tool, to
determine the environmental impact results of the building in early design stages (Fig. 9)
(Duru, Dinger & Kog, 2022; Kiamili, Hollberg, & Habert, 2020). The most important feature
of the Dynamo visual programming language is that it can establish a relationship with
predefined objects in the BIM design environment and move data to the BIM environment
through external data sources (Autodesk, 2021).
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Figure 9. Environmental impact calculation scheme with Dynamo in Revit (Duru, Dinger
& Kog, 2022; Kiamili, Hollberg, & Habert, 2020).

Since the building is primarily constructed virtually in the BIM method, conducting the
analyzes in the early stages of the building production process, before the construction of the
building starts, provides more efficiency in many aspects such as time, cost and sustainability
compared to the old methods. However, the earlier in the process these sustainability goals
are considered, the higher the efficiency will be. For this reason, it is important to integrate
BIM and LCA methods, especially in the early design stages when the design and model are
being created.

Decisions at the beginning of the design process to use resources efficiently yield important
results. Especially in the conceptual design phase, the ability to perform some analyzes
without difficulty offers significant advantages (Savaskan, 2015). The ability to generate
data on building performance during the conceptual design phase, when basic decisions
about the structure and its form are made, allows the design to be redeveloped in order to
improve building performance. In this application that measures building performance in
advance, difficulties, delays, and additional costs that may arise during building construction
and operation can be eliminated (Ofluoglu, 2021). The process of designing sustainable
high-performance buildings has a spiral cycle (Koghan & Akin, 2022). Fig. 10 shows the
conceptual design and design development phases where BIM software and analysis are
used.
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Figure 10. The use of BIM in the processes of high-performance sustainable building
design, adapted from Ofluoglu, 2018 (URL7) (Koghan & Akin, 2022).

The early stages of design, such as conceptual design and development, are of great
importance for an efficient building production process, as they form the basis for later
stages. However, LCA cannot yet be used effectively at these early design stages. Because
most of the things related to the design are at a more conceptual level and show a lot of
variability.

The high level of uncertainties and lack of detailed information in the early design phase,
where the outline of the design is established, limit the realisation of LCA at these stages.
As a result, LCA has to be carried out only after the design is finalised so that detailed
information can be obtained. This means that LCA is reactive rather than proactive (Rock et
al., 2018; Roberts et al., 2020). In fact, LCA is most efficient at the LOD 100 stage, where
important decisions are made, rather than at the model stage, which is brought up to the LOD
300 level. At this point, it becomes very difficult to talk about a BIM and LCA integration
since it is very limited to get the data required for LCA from the model in the early design
phase. In addition, since LCA data is not suitable for the simplicity level of the conceptual
model at LOD 100 level, LCA cannot be used at this level where design comparisons are
made. Therefore, if LCA data can be adjusted according to early stage model levels such as
LOD 100, it can be ensured that result comparisons can be made for different design
variations according to their environmental impacts (Rezaei et al., 2019; Roberts et al.,
2020). In sum, LCA can be used at the LOD 300 level, where a three-dimensional and
detailed BIM model is created, but this poses a problem for the efficiency of the design and
modelling process. Because the model is now highly detailed, meaning that the design is
now mostly decided at LOD 300. However, it is envisaged that the use of LCA data before
the design is fully established at an earlier stage when a choice among design variations is
to be made can prevent the creation of detailed models repeatedly and waste of time.
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4. CONCLUSIONS AND FURTHER RESEARCH

Thanks to the analysis and simulation tools used in BIM technologies, many problems can
be solved in advance in the three-dimensional virtual model before the construction of the
building starts, and the building can be made more sustainable. The use of detailed BIM
model and LCA data together also enables the effects of the building on its environment
throughout its life cycle to be analysed in advance. Thus, many losses, especially time, cost
and effort, are prevented, the optimum design for the sustainability of the building is
achieved, and the environmental impacts of the building are taken into account before the
construction of the building begins. At this point, it is quite clear that BIM is a very
significant method for more sustainable solutions throughout the building life cycle.

The combined use of BIM and LCA can be seen as a method that can guide designers in
reducing building-related emissions. This indicates the potential of LCA and BIM
integration to reduce cost and time losses throughout the building life cycle and to make
sustainable design decisions early on.

The positive impact of solutions in the early stages of the building production process, before
the construction has even started, on the building production process has been revealed. At
this point, efficient design comparisons can be made with environmental impact,
performance and efficiency analyses that can be embodied almost instantly with the BIM
method after the stage where the detailed model is produced. This enables more efficient and
sustainable building design and production. However, in this context, it is necessary to
address the design process in order to further increase efficiency. Because it is seen that the
decisions taken in the early design stages have the highest impact on the whole process, as
they form the basis for the later stages. For this reason, sustainability criteria should be
evaluated in the early design stages within the scope of the project.

A completed and well-detailed BIM model contains data on all elements used for the
structure. The detailing and LCA data at LOD 300, and more advanced stages of the model
can be used together, and environmental impact assessments can be performed. However,
since the model is not fully detailed in the early design stages, LCA and BIM cannot be
integrated before the model reaches the LOD300 level. As a result, it is seen that in order to
ensure efficiency for the designer as much as possible in the building design process and to
be able to talk about a complete integration of BIM and LCA, it is necessary to create LCA
data suitable for the model for the LOD100 level of the model. With the studies to be carried
out on this subject, more sustainable and environmentally friendly designs that can reduce
the negative environmental impacts resulting from building production can be achieved.
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