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Functional Mapping of Industry 4.0 Technologies in Construction
Project Management
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! Fenerbahce University, Architecture and Design Faculty, Department of Int. Architecture and Env.Des.,
34758, Istanbul, Turkiye.
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Abstract

The construction industry is undergoing a significant digital transformation driven by Industry 4.0 technologies.
Characterized by automation, digital connectivity, and data-driven decision-making, Industry 4.0 presents new
opportunities for enhancing construction project management processes. This study aims to examine the
functional alignment of five core technologies BIM, VR/AR, Al, Digital Twins, and loT within key construction
project management domains. Using a literature-based methodology, the study identifies the presence and
application areas of these technologies across four fundamental project management functions: time, cost,
quality and communication. Rather than evaluating the depth of integration, the paper focuses on whether and
how each technology is utilized within these domains. The findings provide a structured understanding of current
trends and potential applications of Industry 4.0 tools in construction project environments, offering guidance for
researchers and practitioners seeking to leverage digital technologies in project planning, execution, and control.

Keywords: Industry 4.0, Construction project management, BIM, Digital technologies, Functional mapping.

Insaat Proje Yonetiminde Endiistri 4.0 Teknolojilerinin Fonksiyonel
Eslemesi

0z

insaat sektérii, Endiistri 4.0 teknolojilerinin yénlendirdigi 6nemli bir dijital déniisiim siirecinden gecmektedir.
Otomasyon, dijital baglanti ve veri odakli karar verme siiregleriyle karakterize edilen Endiistri 4.0, insaat proje
yénetimi uygulamalarini gelistirmek igin yeni firsatlar sunmaktadir. Bu ¢alisma, Yapi Bilgi Modellemesi (BIM),
Sanal ve Artinllmis Gergeklik (VR/AR), Yapay Zeka (Al), Dijital ikizler ve Nesnelerin interneti (loT) olmak iizere bes
temel teknolojinin, insaat proje yénetiminin ana islev alanlariyla olan fonksiyonel iliskisini incelemeyi
amaglamaktadir. Literatiire dayali bir yéntemle, bu teknolojilerin zaman, maliyet, kalite ve iletisim olarak dért
temel proje yénetimi fonksiyonu kapsaminda hangi alanlarda yer aldigi belirlenmistir. Calisma, entegrasyon
derecesinden ziyade teknolojilerin bu alanlarda kullanilip kullanilmadigina odaklanmaktadir. Bulgular, mevcut

egilimleri ve gelecekteki potansiyel uygulamalan yapilandirilmis bicimde ortaya koyarak, dijital teknolojilerin
planlama, yiiriitme ve kontrol siireglerine dahil edilmesi konusunda rehber sunmaktadir.

Anahtar kelimeler: Endiistri 4.0, insaat proje yénetimi, BIM, Dijital teknolojiler, Fonksiyonel esleme.

Citation: Seyman Giray, T. (2025). Functional mapping of Industry 4.0 technologies in construction project
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1. Introduction

The construction industry plays a critical role in global economic development, yet it continues to face
persistent challenges that hinder its overall efficiency and performance. Chronic issues such as cost
overruns, schedule delays, quality deficiencies, and stagnant productivity levels remain pervasive
across the sector. These inefficiencies are especially significant within the domain of construction
project management, which involves the systematic planning, coordination, and control of resources
throughout a project’s lifecycle.

Alandmark report by the McKinsey Global Institute (2017) ranks construction among the least digitized
industries, with labor productivity increasing by just 1% annually over the past two decades. This
underperformance is largely attributed to the industry's fragmented nature and continued reliance on
outdated workflows and communication practices. As construction projects grow in complexity, there
is a pressing need for digital transformation, particularly within the core functions of project
management.

Industry 4.0 marked by the convergence of cyber-physical systems, automation, data analytics, and
pervasive connectivity has emerged as a key enabler of digital transformation across industries. In the
context of construction, five technologies stand out for their potential to improve project planning,
execution, and control: Building Information Modeling (BIM), Virtual and Augmented Reality (VR/AR),
Artificial Intelligence (Al), Digital Twins, and the Internet of Things (loT) (Deloitte, 2025; KPMG, 2023).

The Project Management Institute (PMI) underscores the importance of digital maturity in achieving
project success, reporting that digitally advanced organizations deliver significantly better outcomes
(PMI, 2021). Similarly, Deloitte (2025) notes that construction firms in the Asia-Pacific region have
adopted an average of 6.2 digital technologies per firm, showing a positive correlation with revenue
growth. KPMG's Global Construction Survey (2023) reveals that only 50% of projects are delivered on
time, highlighting the continued need for improved project controls and digital integration.

Despite increasing attention to digital technologies, the academic and professional literature lacks a
structured framework that functionally aligns specific Industry 4.0 technologies with distinct
construction project management areas. Most existing studies focus on individual technologies or
isolated implementations, offering limited insight into their broader functional relevance across
project management tasks.

To address this gap, the present study develops a technology-function mapping matrix that links core
Industry 4.0 technologies with critical construction project management domains namely cost, time,
quality, safety, and communication. Through a literature-driven approach, the study aims to provide a
functional perspective that helps professionals and researchers understand where and how these
technologies can be most effectively deployed to improve project performance and decision-making.

1.1. Literature Review

In response to persistent inefficiencies in the construction sector, recent research has increasingly
focused on the role of digital transformation in improving project outcomes. Industry 4.0 technologies
have emerged as promising tools for enhancing construction project management (CPM), particularly
in areas such as planning, communication & coordination, risk management, and real-time monitoring.
Over the past decade, the academic literature has explored the potential of various digital solutions to
address project complexity and improve performance metrics such as time, cost, and quality (Azhar,
2011; Opoku et al., 2021).

Industry 4.0 introduces a suite of transformative technologies that have the potential to address these
issues and improve project delivery performance (Sawhney et al., 2020). Among these, five core
Technologies BIM, Al, 10T, VR/AR, and Digital Twins have been increasingly investigated in construction
contexts. These technologies have been shown to address project complexity and enhance key
performance indicators such as time, cost, and quality (Sawhney et al., 2020; Opoku et al., 2021).
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BIM has been widely adopted to support integrated project delivery by enabling real-time data
exchange and visualization throughout the design and construction process. It enhances
communication and reduces design errors and delays (Azhar, 2011).

Al applications, including machine learning algorithms and predictive analytics, are being used for
schedule forecasting, cost estimation, and risk identification (Abioye et al., 2021).

loT technologies allow for real-time site monitoring, equipment tracking, and environmental sensing,
supporting proactive decision-making and improved safety management (Dave et al., 2016).

VR and AR provide immersive environments for design reviews, site training, and stakeholder
engagement, leading to fewer conflicts during construction phases (Sacks et al., 2018).

Digital Twins, as real-time digital replicas of physical assets, offer dynamic monitoring capabilities that
support lifecycle asset management and operational efficiency (Opoku et al., 2021).

Despite these advancements, existing literature often examines these technologies in isolation or
through case-specific lenses, without a systematic framework that aligns them functionally with the
core objectives of construction project management namely cost, time, quality, and communication.
To fill this gap, the present study develops a conceptual matrix that functionally maps Industry 4.0
technologies to these core construction project management domains. This approach aims to guide
practitioners and researchers in identifying where and how digital technologies can be deployed to
improve construction project outcomes.

2. Material and Method

This study adopts a structured literature review approach to explore the integration of Industry 4.0
technologies within construction project management functions. The objective is to assess whether
five key Technologies BIM, VR/AR, Al, Digital Twins, and loT can be meaningfully integrated into four
core CPM domains: time, cost, quality, communication.

The literature review was conducted using the Web of Science (WoS) database to ensure quality and
academic rigor. Peer-reviewed journal articles and conference proceedings published between 2015
and 2025 were selected using Boolean search combinations specific to each CPM domain, as detailed
in Table 1.

Table 1. Boolean search combinations in WoS to retrieve relevant articles (Developed by the author)

CPM Domain Search Query (Boolean)

Cost ("Building Information Modeling" OR BIM OR "Virtual Reality" OR "Augmented Reality"
OR VR OR AR OR "Artificial Intelligence" OR Al OR "Digital Twin" OR "Internet of Things"
OR 10T) AND ("construction project management" OR "construction management") AND
(cost OR budgeting OR "cost control" OR "cost management")

Quality ("Building Information Modeling" OR BIM OR "Virtual Reality" OR "Augmented Reality"
OR VR OR AR OR "Artificial Intelligence" OR Al OR "Digital Twin" OR "Internet of Things"
OR 10T) AND ("construction project management" OR "construction management") AND
(quality OR "quality control" OR "quality management" OR "quality assurance")

Time ("Building Information Modeling" OR BIM OR "Virtual Reality" OR "Augmented Reality"
OR VR OR AR OR "Artificial Intelligence" OR Al OR "Digital Twin" OR "Internet of Things"
OR 10T) AND ("construction project management" OR "construction management") AND
(time OR scheduling OR "time management" OR "schedule control")

Communication ("Building Information Modeling" OR BIM OR "Virtual Reality" OR "Augmented Reality"
OR VR OR AR OR "Artificial Intelligence" OR Al OR "Digital Twin" OR "Internet of Things"
OR 10T) AND ("construction project management" OR "construction management") AND
(communication OR "information flow" OR collaboration OR coordination)
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The literature selection process involved manual screening of the retrieved records to exclude
duplicates, irrelevant studies, and non-English publications. The filtered articles were categorized
based on the Industry 4.0 technology discussed and the relevant construction project management
domain addressed. This categorization was documented and organized in a printed spreadsheet
format to facilitate thematic coding and qualitative synthesis.

Rather than aiming for a systematic review, this search was intended to ensure that the functional
insights presented in the matrix are grounded in high-quality academic literature. Selected studies
were then thematically reviewed to extract patterns of technology application across CPM functions.

A total of approximately 240 publications related to cost management, 315to time/schedule
management, 161 to quality, and 194 to communication in the context of Industry 4.0 were retrieved.
These results served as a guiding framework to identify recurring patterns of technology use across
each functional domain. Articles were manually screened and thematically coded according to the
specific Industry 4.0 technology discussed and the CPM domain of application.

The matrix developed in this study adopts a binary classification system to indicate the presence or
absence of documented applications of each technology within each CPM domain. A “yes” (V) signifies
that the technology has been shown to support or enhance the respective project management
function through actual or proposed applications in the literature, whereas a “no” (x) denotes
insufficient or no evidence of such application.

This qualitative mapping provides a conceptual overview of Industry 4.0 technology applications in
construction project management. It aligns with frameworks that emphasize thematic synthesis over
exhaustive quantitative analysis (Perera et al., 2025; You & Feng, 2020). The resulting matrix
synthesizes current knowledge, enabling identification of technologies aligned with specific project
management functions.

3. Findings and Discussion

The literature review yielded a clear pattern of integration potential across the five selected Industry
4.0 technologies in relation to core construction project management functions. Table 2 presents a
binary matrix summarizing whether each technology has demonstrably supported functions such as
time, cost, quality, and communication in construction practice or research. The following discussion
elaborates on each technology’s alignment with these functions and highlights observed gaps.

Table 2. Industry 4.0 technology and construction project management functions (Developed by the author)

Technology Time Cost Quality Communication
Building Information Modeling (BIM) N4 N4 v v
Virtual / Augmented Reality (VR/AR) v x v N4
Artificial Intelligence (Al) v v V4 x
Digital Twins v v v x
Internet of Things (IoT) v v v x

While the proposed technology—function matrix offers a synthesized overview of Industry 4.0
applications across core project management domains, the use of a binary classification method (v//x)
introduces certain limitations. This approach, while useful for conceptual clarity, oversimplifies the
spectrum of technology adoption by not accounting for levels of maturity, contextual variation, or
implementation depth. Newman et al. (2021) emphasize that while bibliometric and conceptual
mapping techniques help visualize trends, they often fail to capture practical deployment challenges
and the readiness of firms for technological transformation. Similarly, Li et al. (2024) highlight that the
relationship between IT integration capability and project performance is shaped by complex
mediating and moderating factors.
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Furthermore, the absence of experimental validation or empirical testing restricts the generalizability
of the matrix findings. While this qualitative mapping is consistent with previous thematic approaches
(Perera et al., 2025; You & Feng, 2020), it lacks the quantitative depth found in case-based or
simulation-based research . Future studies should aim to bridge this gap by incorporating field-based
data, expert validation, or structured scoring systems to better capture the real-world effectiveness of
each technology across CPM functions.

3.1. Building Information Modeling (BIM) in Construction Project Management

BIM exhibits comprehensive integration across all five CPM functions. For time and cost management,
BIM supports 4D (schedule-based) and 5D (cost-based) modeling, enabling accurate construction
sequencing and real-time budget updates (Jiang et al., 2024). BIM also enhances quality assurance
through automated clash detection and constructability analysis (Sacks et al.,, 2018).
Regarding communication, BIM improves stakeholder coordination and documentation via centralized
data models (Azhar, 2011).

3.2. Virtual and Augmented Reality (VR/AR) in Construction Project Management

VR/AR technologies have demonstrated effective integration in quality,and communication functions.
For quality, they enable interactive design validation and detection of construction discrepancies
(Machado & Vilela, 2020). also promote communication through real-time visualization and
stakeholder engagement, especially during design reviews (Wang et al., 2014). According to Davila
Delgado et al. (2020), VR/AR enhance project execution and enable the development of improved and
innovative services (Seyman-Guray & Kismet, 2024). However to, limited evidence exists regarding
their role in cost control or financial planning.

3.3. Artificial Intelligence (Al) in Construction Project Management

Al is increasingly integrated into time, cost, quality, and safety domains. Al algorithms
support schedule forecasting and delay prediction, improving time management (Mosavi et al., 2019).
In cost management, Al enhances accuracy in budgeting and cost estimation by learning from historical
data (Khosrowshahi & Arayici, 2012). For quality, image recognition and sensor data are used for defect
detection and construction monitoring (Tan et al.,, 2024). Al also contributes to safety through
predictive analytics based on real-time site data (Zhou et al., 2023). However, Al’s contribution
to communication remains limited due to its data-centric and backend-focused implementations.

3.4. Digital Twins in Construction Project Management

Digital Twins demonstrate integration in time, cost, and quality management. They enable real-time
tracking and simulation of construction progress, aiding in schedule and budget control (Opoku et al.,
2021). For quality, Digital Twins support continuous assessment and visualization of performance data
(Le et al., 2021). Despite their potential, practical implementations in communication function is still
at an early stage and require further exploration (Boje et al., 2020).

3.5. Internet of Things (10T) in Construction Project Management

loT technologies are prominently integrated into time, cost, and quality domains. loT-enabled sensors
and monitoring devices help optimize construction schedules and resource allocation (Oke et al.,
2022). In cost control, 10T provides real-time tracking of materials and labor, reducing wastage and
improving efficiency (Jamlus & Haron, 2024). Quality is maintained through automated environmental
monitoring and compliance verification (Ahmed et al.,, 2025). However, direct applications
in communication remain underdeveloped and indirect at best.

4. Conclusion and Suggestions

This study explored the evolving landscape of construction project management through the lens of
Industry 4.0 technologies. By focusing on five key Technologies BIM, VR/AR, Al, Digital Twins, and loT
and analyzing their presence across the primary construction project management domains of time,
cost, quality, safety, and communication, a structured matrix was developed based on a thematic
review of recent WoS indexed literature.
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Findings indicate that BIM and loT demonstrate the broadest applicability across all construction
project management domains, reflecting their maturity and established use inindustry practice. Al and
Digital Twins show increasing adoption, particularly in predictive and real-time monitoring functions,
though their communication-related applications remain limited. VR/AR technologies, while highly
effective for visualization tasks, have more specialized and narrower use cases.

As a limitation of the study the functional mapping is based on a qualitative literature review, which
may introduce subjectivity in interpreting technology-function relationships. Additionally, the study
omits expert validation and empirical data, which could strengthen the generalizability of the
framework.

Moreover, the use of a binary classification approach (v//x), while helpful for conceptual clarity,
simplifies the complex realities of implementation depth, scalability, and organizational readiness.
Future research should therefore consider mixed-method approaches, such as expert-based scoring,
simulation, or case-driven performance validation, to refine and expand this initial framework.

The study contributes to the growing body of knowledge by mapping the alighment between emerging
technologies and core project management functions, offering a practical reference for researchers
and practitioners. Rather than evaluating technological integration intensity, the analysis focused on
technological presence, revealing both current capabilities and potential development areas. Future
research could benefit from empirical validations or case studies that assess actual impacts on project
performance indicators.
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Abstract

Open and green spaces and especially urban parks play an important role in improving the quality of urban life.
Urban parks provide multifaceted social, environmental, economic, cultural and aesthetic services and
contributions to the urban people and urban ecosystem. The aim of this study is to determine the basic/sub-
criteria of quality performance of existing urban parks and to test them on the scale of urban parks. In this
study, as a result of the evaluation by 50 experts, a total of 9 basic criteria (spatial usability, vegetative design
and usability, aesthetic appearance, structure/material design and suitability for use, transportation and
accessibility, comfort and perception, social communication level, ecosystem services), 81 sub-criteria and
weight scores were determined and the urban parks quality performance “KE PA KAP” model was created. In
this proposed model, according to the basic and sub-criteria, the current quality performance of Séke Zeytindali
Urban Park was evaluated and it was determined that the quality performance of the park was at a medium
level with a total score of 32.24.

Keywords: Urban park, Quality criteria, Performance evaluation, KE-PA-KAP model, Soke- Zeytindali urban park.

Kent Parklarinin Kalite Olgiitleri ve Performansinin Belirlenmesi;
Soke Kent Parki Ornegi

0z

Kentsel yasam kalitesinin artirilmasinda agik ve yesil alanlar ve ézellikle kent parklari 6nemli rol listlenmektedir.
Kent parklari kent insanina ve kent ekosistemine ¢ok yénlii sosyal, cevresel, ekonomik, kiiltiirel ve estetik vb
hizmet ve katkilar saglamaktadir. Bu ¢alismanin amaci; mevcut kent parklarinin kalite performans temel/alt
Olgiitlerin  belirlenmesi ve kent parki élgeginde test edilmesidir. Bu ¢alismada 50 uzman tarafindan
degerlendirme yapilmasi sonucunda toplam 9 temel élgiit (mekdnsal kullanilabilirlik, bitkisel tasarim ve
kullanilabilirlik, estetik gériiniim, yapi/malzeme tasarim ve kullanim uygunlugu, ulasim ve erisilebilirlik, konfor
ve algi durumu, sosyal iletisim diizeyi, ekosistem hizmetleri), 81 alt él¢iit ve agirlik puanlari tespit edilmis ve “KE
PA KAP” modeli olusturulmustur. Onerilen bu modelde temel ve alt éiciitlerine gére Séke Kenti Zeytindali kent

parkinin mevcut kalite performans degerlendirmesi yapilarak toplam 32,24 puan ile parkin kalite
performansinin orta diizeyde oldugu belirlenmistir.

Anahtar Kelimeler: Kent parki, Kalite élgiitleri, Performans degerlendirme, KE-PA-KA-P modeli, Séke- Zeytindali
kent parki.
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1. Introduction

Urban areas, as a lifestyle and space shaped by people's collective life instincts and socialization
tendencies, are considered as the starting point in the history of civilization (Boyaci 2010). Cities are
not only a collection of buildings that meet people's need for shelter, but also places that harbor all
kinds of social relations (Gil & Kiiglik 2001).

Today, the rapid population growth of cities and settlements with high gravitational power and the
multifaceted demands of many sectors (housing, service, commercial, education, industry, etc.) and
related actors, the tendency to obtain effortless economic benefits (rent), etc. factors have led to
unhealthy and irregular cities and urbanization. As a result, the quality of life of the city is decreasing
day by day as a result of negative factors such as mechanized, horizontal and vertical block
constructions, heavy vehicle traffic, environmental pollution, visual pollution, crowding, noise,
natural disasters, infrastructure and superstructure inadequacies, destruction or reduction of open
and green areas, destruction or overuse of water resources, etc. As a result of urbanization trends
and activities, factors such as roads, buildings, sidewalks, technological tools and equipment, heating
and cooling activities, vehicle traffic, reduction of green areas cause the heat island effect in the city.
This leads to more CO; emissions into the atmosphere. Urban people, who have to live with all these
undesirable negativities, are no longer satisfied with meeting their basic needs, but turn to
natural/forested areas or green areas in or near the city to get away from these negativities and to
relieve their tensions that cause various mental and intellectual disorders. These areas are not only
places where the instant human-nature relationship is realized, but also places where this
relationship (Gezer & Giil, 2009).

Accordingly, the inadequacy of the quantity and quality of existing and available open and green
areas and green tissue elements in response to the recreational and entertainment needs in cities
brings to the agenda the need for aesthetic and functional services and contributions provided by
trees and forests to urban ecology and quality of life (Gezer & Giil, 2009; Gul et al., 2020; Gl et al.,
2024).

Open and green areas in urban areas are among the basic concepts that reveal and shape the
physical structure of the city and are a balance element that integrates other land uses. Open and
green areas have aesthetic and various functional features (such as reducing noise, cleaning the air,
creating a microclimate effect) in balancing the deteriorating relationship between man and nature
and improving urban living conditions. For this reason, the quality and quantity of open and green
areas in developed countries are accepted as an indicator of civilization and quality of life (Gl et al.,
2020; Gl et al., 2024).

Urban parks are both an urban element and a social and public space in terms of creating green
space systems within the city and ensuring the continuity of this system (Gezer & Gul, 2009; Sari,
2019).

Urban parks are public spaces designed to serve the entire city and meet the need for a place where
individuals can socialize and relax away from the stress of busy urban life. Urban parks offer
important recreational and entertainment opportunities for city dwellers with their flexible use and a
variety of physical activities. Urban parks are spaces where everyone, regardless of income, culture
and lifestyle, can come together, communicate, interact, share art and culture, and engage in various
recreational activities. In addition to these values, they are important areas that provide balance and
buffer space between different physical spaces in the urban area, increase ecological quality,
improve the microclimate of the city, connect with the nature of the city, contribute to the
oxygenation of the city thanks to its biological diversity, provide light and air, and reduce noise
pollution. In addition, urban parks play an important role in the promotion of cities and as identity
values. They bring individuals together and make urban life healthier by hosting various activities
(Gul & Kiigiik 2001; Serin & Giil, 2006; Gezer & Giil, 2009; Erduran & Kabas, 2010; Oztiirk, 2013;
Ocak, 2014; Giil et al., 2020; Glingor & Cakin, 2021; Turker & Gil, 2022; Varol & Tutkun, 2023; Sahin
& Tuncay, 2023; Soydan, 2024).
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Urban parks are green areas with active and passive recreation opportunities, which are used by
people of all age groups, usually spread over an area of 400 acres or more and located within 30-60
minutes walking distance. Urban parks are not only small areas but also comprehensive parks with
various uses such as amphitheaters, water features, children's playgrounds, sports complexes, zoos
and restaurants. Urban parks are various service areas that develop as a natural part of urban life
within the complex urban order and play an important role in maintaining the balance between
nature and humans (Yazici, 2019).

In order for urban parks to make multifaceted contributions and services to the city and its people,
they should be designed in accordance with their purpose and their management should be
effectively maintained. For this purpose, monitoring existing urban parks, evaluating their
perceptions about the park and determining their quality performance are of great importance in
terms of sustainability and quality (Ylcel & Yildizci, 2010; Cakir & Giil, 2024).

The quality indicators of parks can vary according to the activities and uses, diversity of activities,
accessibility, perceivability, comfort and image of the park, maintenance and security of the park,
and sense of belonging (Basalma et al., 2017).

Monitoring and determining the current performance of urban parks can provide important facilities
for improving and developing the quality of the park and increase user satisfaction.

The main aim of this study is to determine the quality basic/sub-criteria and indicators for the quality
performance of an existing urban park, to test the quality performance model to be developed in this
context to be applied on Soke Zeytindali Urban Park and to make strategic suggestions within the
scope of the deficiencies of the urban park. Thus, with An urban parks quality performance (KE-PA-
KA-P) model created, it will be possible to make decisions, actions and improvement studies of the
current situation to be taken in the planning / design and management / governance according to
the quality performance status of the newly designed or existing urban parks.

2. Materials and Methods
2.1. Material

The main material of the study is Zeytindali Urban Park located in S6ke District of Aydin Province.
Data on urban green areas were obtained from Soke Municipality Directorate of Parks and Gardens
and Zeytindali Urban Park was selected as the study area due to its area size and the most intensive
use. The current situation in the selected area was examined through on-site observation,
photographed and analyzed. After the selection of the study area, the plan and general views of the
park were photographed with drone images and on-site observations were made. Then, with the KE-
PA-KA-P model created, the quality performance of the selected park was analyzed and accordingly,
deficiencies were identified and solutions were developed.

2.1.1. General information about the research area

Soéke urban is located between 37°45' North latitude and 27°24' East longitude. It is 54 km to Aydin,
56 km to Didim, 23 km to Kusadasi and 120 km to izmir. The surface area of Soéke district center is
20.93 km?. The total population of Séke City center in 2024 is 79195 (Table 1) (TUIK, 2024).
Zeytindali Urban Park, which was selected as the research area, is located in Soke City (Figure 1-2).
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WORK AREA LOCATION MAP

Figure 1. Study area location map (From author's archive)
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Figure 2. Location of Zeytindali Park (Open Street Map, 2025)

There are 8 neighborhoods in Soke city scale. The amounts of green areas connected to these
neighborhoods are calculated as 30.719,28 m? in Atatiirk Neighborhood; 17.030,15 m? in Cumhuriyet
Neighborhood; 27.609,04 m? in Celtik¢i Neighborhood; 5121,898 m? in Fevzipasa Neighborhood;
29.481,66 m? in Yenicami Neighborhood; 15.844,13 m? in Yenikent Neighborhood; 20.092,2 m? in
Konak Neighborhood; 13.808,46 m? in Kemalpasa Neighborhood. Based on these measurements,
Soke city center has a total green area of 159,706.8 m? . Green area types and area sizes of each
neighborhood (Figure 3) are given in (Table 1).
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Figure 3. Soke City plan (Soke Belediyesi, 2024a)

Table 1. Green areas and their sizes in Soke City Center (Soke Belediyesi, 2024a)

Atatiirk Neighborhood Green Area Name Area Size (m?)
Mustafa Arici-Kéknar Street Hasan Cakir Park 727,85
New Site Square, Kavak-Oak Street Martyr Hakki Uyar Park 3930,10
River Street Park Martyr Suleyman Teke Park 1681,44
Abdi Ipekci Street Park Martyr Remzi ilboga Park 342
In front of the Regional Traffic Directorate  Traffic Education Park 1589,86
Caylar Street-Kavak Street Martyr Arif Kaplan Park 1390,83
Turgut Ozal Street, next to the Old isKur Umut Vural Disabled Park 1398,09
Ali Erdz Street Park Martyr Seving Celik Park 637
Yayla Street Martyr Murat YildizglinlG Park 1756,41
Hanimeli Street Park Park 595
Seven Street Park Park 538,34
Hoca Ahmet Yesevi Street Ugur Mumcu Park 9950,62

Cankiri Street Green Area (284,21-157,43-289,1)
Cankir Street-Ekrem Karakas Street Park Green Area 360
Tiirkan Saylan Road + DD Area 5091

Cumbhuriyet Neighborhood Green Area Name Area Size (m?)
Oner Street — Anadolu Street Dear Teacher Park 2154,89
Koglar Street Park Martyr Mustafa Korkmaz Park 3522,9
Kivang Street Park Martyr Ercan Ozgun Park 1177+360
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Tekeli Street-Duru Street Children's Playground 385,36
Ataturk Street Martyr Ferdi Bolat Park 1479+824+220
School Street Park Martyr Kamil Cirpan Park 1054
Okul Street-Yeltepe Street Martyr Kadir Rengber Park 1321
Cumhuriyet Neighborhood Turker Street Park 422
Subasi Street Park Green Area 489
Cumhuriyet Neighborhood. Nadide St. Martyr Serkan Altinkaynak Park 812
Garbage Skewers Green Fields 947
In front of the Alp Tunga Site Green Areas 1071
Industrial Apprenticeship Training Side Green Area 791

Celtikci Neighborhood

Green Area Name

Area Size (m?)

Batman-Beyazit Street Park Martyr Tufan Aydin Park 2174,526
Behind Teacher's House Siner Street Park 384,26
Next to the Park in Ornek Building Coop. Martyr Serif Caliskan Park 2319,92
Oylum Street Park Park 361,54
Mini Street Park Park 634
rrlmlscii::lzeigﬂzysi:ftitFaciIities Children's Playground 136
National Sovereignty Street Park Gungor Pura Parki 3703
Poet Orhan Veli Street. Baris Mango Parki 6358,89
National Sovereignty Street Adalet Parki 7304,51
Zekai Avcioglu Street Children's Playground 460
100th Anniversary Memorial Park Children's Playground 2074
Sevindik Street Green Area 167,39
Neighborhood House and Surrounding Green Area 10434488

Green Areas

Fevzipasa Neighborhood

Green Area Name

Area Size (m?)

Aysel Kertmen — R.I.Ozsoy Street Park Martyr Mustafa Ozdemir Park 1594,10
Staple Street Park Park 344,798
Park.mg area next to Fevzipasa Police Martyr Policeman Zeki Esmer Park 350
Station

Gez Street Park Cemali Gez Park 438
Red Church Streamside Park Martyr Murat Ali Yardim Park 1075
Faik Kocagoz Street Par.k in front of the Mukhtar's 841

Office
Kayas Street Parking Lot Green Area Arrangement 479

Yenicami Neighborhood

Green Area Name

Area Size (m?)

Intersection of Timen Street and

Turhal Street Ural Street 768,428
Bilecik Street Children's Playground 318,11
Kemal Yavuz Street Martyr Hiiseyin Bayonet Park 2117,86
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. Sirin Street Park Martyr Mehmet Edremitli Park 1764,40
Mahmut Savran Street Martyr Omer Ozogul Park 1578,81
Konyalilar Neighborhood Osman Ding Street Park 335
Konyalilar Neighborhood Muzaffer ilkesen Street Park 220
Ali Yaman Street-Beyza Street Martyr Mehmet Ali Birlik Park 371,23
Hilmi Ziya Postaci Street Park Martyr Celal Isen Park 1467,71
Zahire Marketing Farm Street Park 675,52
M.Evkuran Street, Nihat Askin Street. Martyr Tahsin Yildirim Park 2523
Behzat Ulusoy Street-S.Uzgur Street Martyr Mehmet Kaya Cergin Park 1775
Bagarasi Street Park Grandmother Torun Park 1973
Senirmak Street Next to Stage Construction Coop. 743
Park
Pelin Street 6 September Park 6063
Eren Yildirim Street Suleyman Seba Park 2790
Next to the fire station Green Area 1280,719
Mukhtar's Office Building Garden Green Area 380
Tan Street Green Area 771,87
Fig Street Median Strips and Green Areas 1059
Kasimpati Street Medians 97
Mine Street Green Area 246
Next to the cocoon houses Green Area 163

Yenikent Neighborhood

Green Area Name

Area Size (m?)

89th Street Sports Fields Tarik Akan Park 2784
Park next to Megakent Building Park 559
33rd Street - 31st Street Park 1535
10th Street - 17th Street Park 848

15th Street-Mehmet Semerci Street
intersection

Zeytindalh City Park + Parking Lot

4132 + 705,13

38th Street Green Area 825
43rd Street Green Area 1110
44th Street Park and Green Area 1352
44th Street Park and Green Area 1994

Konak Neighborhood Green Area Name Area Size (m?)
Park next to Abalaki Mosque Park 666
Onur Street Children's Playground 1532,13
Namik Kemal Street. inci Street Recep Yazicioglu Park 1191,65
Konak Neighborhood. Aydin Street Ataturk Park 14337,42
Friends Street Green Area 810
Government Square Green Area 1133
Opposite Ataturk Primary School Green Area and Parking 422
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Kemalpasa Neighborhood Green Area Name Area Size (m?)
Koza Street Halime's Creek Park 2400
Kemalpasa Neighborhood Martyrs and Veterans Park 10941
Football Street Median strip and Green Areas 368,49 +98.97
Alay Street Green Area 666.7
Tow . 3808
GRAND TOTAL 159.706,8

The population distribution of Soke City Central Neighborhoods is as follows. Ataturk Neighborhood:
11652, Cumhuriyet Neighborhood: 7229, Celtik¢i Neighborhood: 13416, Fevzipasa Neighborhood:
7124, Yenicami Neighborhood: 15358, Yenikent Mahallesi: 11172, Konak Mahallesi: 11552,
Kemalpasa Neighborhood: 4146, totaling 81,649 (NUifusune, 2024). The average amount of green
space per capita in Séke is 1.96 m? and is very insufficient (Table 2).

Table 2. The amount of green space per capita according to the neighborhood population of Séke City (Soke
Municipality, 2024b)

Current Active Open-

Neighborhood Name Numb;::::::i::somn- CuérliltnA::L\;e(?ng;n- (Gr::;en Area per Capita
Ataturk 15 30719,28 2,63
Cumbhuriyet 13 17030,15 2,35
Celtikgi 13 27609,04 2,05
Fevzipasa 7 5121,9 0,71
Yenicami 24 29481,66 1,91
Yenikent 9 15844,13 1,41
Konak 7 20092,2 1,73
Kemalpasa 4 14475,16 3,49
TOTAL 92 160373,5 16,28
Average 1,96

2.1.2. General information about Zeytindali Urban Park

Zeytindali Urban Park is 4,837 m? in size within the borders of Yenikent Neighborhood (Figure 4). It
includes a children's playground, fitness area, walking paths, bicycle paths, ornamental pools,
bridges, seating areas, businesses and green areas. Soke Business Faculty is located in a location
where student dormitories, cafes and restaurants are densely populated. In terms of transportation,
the park is located at a central point where it is easy to reach the city stops and many districts of
Soke by minibus and bus.
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Figure 4. General view of Atatlrk Park (From authors' archive)

2.2. Method

Within the scope of the research, the suitability of Zeytindali Urban Park in Soke in terms of quality
criteria and related standards is discussed from the perspective of landscape architecture. In this
direction; the study was carried out in 4 stages; “Literature Review and Creation of Background
Plots”, “Determination of Basic / Sub Criteria of Urban Park Quality Performance”, “Zeytindal Urban

2 u

Park Survey Study”, “Evaluation and Synthesis”.

Domestic and foreign literature on the subject was reviewed. In this context, urban parks, park
quality criteria, performance evaluation, etc. were examined and a conceptual framework was
created. In addition, numerical bases for the green areas of Soke City were created and general
information was obtained.

For this purpose, the main/sub-criteria for the quality performance of urban parks were first
analyzed by reviewing the literature (Table 3). The basic / sub-criteria used in the literature for the
quality of urban parks were classified according to the conditions of our country and determined as a
result of expert evaluations and weight scores were determined.
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Table 3. Basic/sub-criteria used in the literature for the quality of urban parks

Sources Criteria Used

Gulersoy et al., .
(2009)

Livability; Character, Connection, Mobility, Individual freedom,
Diversity,

Survival; Individuality, Health, Environment, Comfort, Safety and
Security

Character; Sense of Place/Spirit, Sincerity, Sense of Time, Stability,
Aesthetics

Connection; Compatibility, Continuity, Integrity, Symbolism,
Interaction, Belonging

Mobility; Accessibility, Convenience, Activity space, Legibility/Clarity.
Individual Freedom; Aesthetics, Control, Expression, Privacy, Low
cost.

Diversity; Aesthetics, Variety, Choice, Interest, Sensitivity”

Yicel &Yildizci (2010) o

Activity and Uses, Diversity,

Accessibility,

Legibility, Comfort, Image, Security, Maintenance, Sense of
Ownership”

Karadeniz (2019) “Suitability for People with Special Needs, Indoor Space, Equipment
Elements, Security, Cleaning, Planting, Activity Inadequacy, Accessibility,
Suitability for All Age Groups"

Oztirk & Temel Spatial Attractiveness, Pedestrian Circulation, Disabled Access and Use,
(2019) Indoor-Outdoor Spaces, Accessories, Flooring, Vegetative Elements,
Water Elements, Artistic Objects"
Sari (2019) Physical, Functional, Aesthetic, Ecological
Yazici (2019) Suitability, Safety, Cost, Durability, Serviceability, Performance,
Aesthetics

Akten & Sunar °
(2022) .

Function” Design should be useful for everyone.

Layout” Design should be easily understood.

Identity” The design should be distinctive and recognizable.
Attraction” Design should be pleasant and attractive.

Oner & Ozbayraktar e “Accessibility, Comfort, Central Role of Management"

(2023)

In this context, 9 basic criteria and 81 sub-criteria and indicators were determined as urban park

quality criteria (Table 4).

Table 4. Basic and sub-criteria for determining urban park quality performance

Basic criteria

Number of Number of Sub-criteria

Sub-criteria

Spatial Usability 7

e Usability of spaces for different purposes and according to
all user characteristics

e Social and cultural utilization

e Mass to Void Ratio (%)

e The degree of perceived openness/closedness of the space
for users

e Design Activities / Sufficiency of the number of activities

e Ensuring interaction and integrity between the use of
different spaces

e Current carrying capacity of the park

e Adequacy of seating and resting places

Plant Design and
Suitability for Use

e Consideration of design elements and principles (color,
texture, line, scale) in plant compositions
e Plant species use according to aesthetic and functional
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purpose

e Use of plant scales according to the scale of space

e Use of the autumn color effect in plants

e Use of grass, ground cover and herbaceous plants

e Use case of color effect in plants

e - Use of fragrant plant species

e Use of flower cushions or flower beds

e Use of plants against wind, dust, excessive sun and noise

e The case for vegetative design to cover unwanted images

e Integrity of plant design and structural materials when used
together

e Use of plants in terms of pruning and shaping

e Adequacy of irrigation technique applied to crops

e  Utilization status of edible plant species

Ecosystem
Services

e Trees used in the park improve air quality, reduce soil erosion,
reduce carbon dioxide emissions, and make significant
contributions to the park ecosystem

e The adequacy of the carbon sequestration capacity of the
urban park can be improved

e The amount of green space in the park is sufficient to serve
the ecosystem

e The status of including species other than ornamental plants
in the urban park area (leafy natural species, fruit trees,
natural ground covers alternative to grass, carbon forests)

e Use of plants for energy conservation (cooling effects of plants
in summer, reduction of wind in winter by screening, and
better distribution of sunlight in winter by deciduous trees)

e Protection of biodiversity through plant designs and planning

e Hiding noise pollution and unwanted images with the plant
species used

Structure/Material
Design and 12
Suitability for Use

Buildings and facilities have local and original architectural
typology

Aesthetic and functional use of structural furniture and fittings
Aesthetic and functional use of floor covering materials
Existence and adequacy of drainage system

Existence and adequacy of existing infrastructure systems
(electricity, drinking water, sewage, etc.)

Reflection of identity values on fittings and furniture
Adequacy of lighting elements

Adequacy of garbage bins

Adequacy of seating elements

Adequacy of guidance and information staff

Adequacy of water facilities

Adequacy of food and water bowls for animals

Aesthetic (Visual
and Auditory) 7
Compliance

Balanced, harmonious use of plant materials

Compatibility of plant and structural diversity with the
environment

Proportion compatibility of elements in the space

Ensuring continuity in circulation within the park

Ensuring long-term activity and vitality due to its location and
surrounding development

Adequacy of plant and structural diversity

Reducing noise impact in recreational areas through vegetative
design integrity

Transportation 11

The relationship of the entrances and exits of the park with the
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and Accessibility environment

e Parking (Indoor and Outdoor) Capacity

e Adequacy of in-park vehicle transportation

e Adequacy of pedestrian transportation within the park

e Adequacy of transportation such as bicycles, scooters, etc. in the
park

e Adequacy of public transportation to the park

e  Status of warning and directional signs for transportation

e Use of stairs and ramps

e Spatial accessibility for the physically disabled in the park

e Use as an emergency assembly area

e Appropriateness of the main axis and secondary axis relationship
in the park

e Reflection of local identity

e  User satisfaction

e Provision of technological facilities (Internet, security cameras,

Comfort, charging for electronic devices, etc.)
Perception and 7 e Provision of basic needs such as eating/drinking, WC etc.
Image Status e The effect of space forms on human perception

e Usability of water as a visual and auditory aesthetic value

e The suitability of the park for common use for individuals of all
ages

e Adequacy of social facilities

e Adequacy of social activities and organizations

e Frequency of users' use of the park

Social N e Contribution of users to the park and volunteering status
Communication 8 . . . . -
Level e Feasibility level of active and passive recreational activities
e Use of artistic elements
e Availability of clean air
e Environmental pollution status
e Security situation (Controlled entrance and exit, 24 hour
attendants, etc.)
e  Status of regular cleaning and maintenance
e Adequacy of technical staff (Landscape Architect, etc.)
Management and 8 e Employee auxiliary staff status
Governance e Inspection status within the park
e Status of management's activities in the park
e Level of participation of relevant stakeholders in management and
governance
e  Status of improvement works in the park
Total 81

The level of importance of the main and sub-criteria for determining urban park quality performance
was determined by asking 50 different experts. The experts consisted of landscape architects (10
people), urban planners (10 people), architects (10 people), municipal administrators (10 people),
park users who know the park (10 people). The weight scoring of the criteria was evaluated using
Likert 3-point scoring technique (unimportant: 1 point, moderately important: 3 points, very
important: 5 points).

According to the basic and sub-criteria obtained, a survey and evaluation form was created in the
case of Soke Urban Zeytindali Urban Park and the quality performance score of the park was
determined according to the performance criteria / sub-criteria and indicators. The total score of
each basic criterion according to its sub-criteria was multiplied by the weight score of the basic
criterion. Thus, the sum of the scores of the main criterion was calculated as the total quality
performance score of the park. The total performance evaluation indicators obtained were
evaluated as “Very Low”, ‘Moderate’ and “Very High”.
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In this context, the performance quality assessment indicators were multiplied by the weight score
of each core criterion by taking into account the minimum (Min.SCn ) and maximum (Max. SCn )
scores of the total number of sub-criteria (SCn) of each core criterion. Thus, 3 different performance
quality indicator ranges were determined by subtracting the difference between the minimum score
(9.14) and maximum score (45.7) values (Table 5).

Table 5. Urban Parks performance quality assessment indicator ranges

If the Number

of Sub-criteria | the Number of

scores q q
If the Number Sub-criteria

If the Number pqo0: 5 -
Number of of Sub-criteria of sub-criteria o or scores Maximum

- Weight Sub- scores scores points, Total 5 points,
Basic Criteria Score - A1l Score Max SCn  nmultiplying the
criteria Minimum 1 Minimum 1 L plying
(Wsc) . Multiplying the  Nymber of Sub-
(SCn) point, Total point, Total  Numb £ TR
Score Min SCn X umber o criteria by the
Score Min SCn gy h_criteria b ;
Y  Weight Score
the Weight  (WscxMax.SCn)
Score
(WscxMin SCn)
Spatial 0,13 7 7 35 0,91 4,55
Usability
Plant Design
and Suitability 0,13 14 14 70 1,82 9,1
for Use
Ecosystem
. 0,13 7 7 35 0,91 4,55
Services
Structure/Mate
rial Design and 0,12 12 12 60 1,44 7,2
Suitability for
Use
Aesthetic
(Visual and 0,12 7 7 35 0,84 42
Auditory)
Compliance
Transportation
and 0,12 11 11 55 1,32 6,6
Accessibility
Comfort,
Perception and 0,1 7 7 35 0,7 3,5
Image Status
Social
Communication 0,08 8 8 40 0,64 3,2
Level
Management
and 0,07 8 8 40 0,56 2,8
Governance

Total 81 81 405 9,14 45,7
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3. Results and Discussion
3.1. Determination of Urban Park Quality Criteria and Weight Scoring of Sub-Criteria

Various academic studies have been conducted on the quality assessment of urban parks and
different basic criteria have been used. For example; Gilersoy et al. (2009) used criteria such as
livability, survival character, connectivity, mobility, individual freedom, diversity. Yicel & Yildizci
(2010) considered criteria such as activities and uses, diversity, accessibility, legibility, comfort,
image, safety, maintenance, sense of ownership. Karadeniz (2019) stated that criteria such as
suitability for people with special needs, indoor space, equipment elements, security, cleaning,
planting, lack of activity, accessibility, suitability for all age groups should be considered. Oztiirk &
Temel (2019) suggested criteria such as 'spatial attractiveness, pedestrian circulation, disabled access
and use, indoor-outdoor spaces, equipment, flooring, vegetation, water elements, artistic objects.

The criteria used in these previous studies were evaluated and many sub-headings such as spatial
composition, vegetative design, ecosystem services, orientation systems, material use and
management processes were further elaborated. Nine main criteria and 81 sub-criteria were
identified to be used in Zeytindali Urban Park. It provides a comprehensive framework for assessing
the quality performance of urban parks.

Compared to previous studies, most of the studies consider a limited number of criteria such as
physical characteristics of the park, landscape quality and user satisfaction, while this study evaluates
both physical and governance criteria together.

In order to determine the urban park quality performance, the importance levels of the basic and
sub-criteria were determined by asking 50 different experts. The experts consisted of landscape
architects (10 people), urban planners (10 people), architects (10 people), municipal administrators
(10 people), park users who know the park (10 people). The weight scoring of the criteria was
evaluated using Likert 3-point scoring technique (unimportant: 1 point, moderately important: 3
points, very important: 5 points). The general profile of the experts is given in Table 6.

Table 6. General profile of experts

Expert Features Yiizde (%)

Cinsiyet Male 48
Female 52

Age Groups 18-35 20
36-70 75
70+ 5

Residence City of Soke 83
City of Aydin 9
Districts of Aydin 5
Other cities 3

Profession Architect 20
Landscape Architect 25
Urban Planner 20
Civil Engineer 8
Teacher 2
Tradesman 7
Operator 3
Environmental Engineer 2
Forest Engineer 1
Student 10
Other 2

Institution Information University 22
Municipalities 38
Official Institutions and 29
Organizations 11
City people
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Table 7. Scores and weight scores of key criteria according to experts

Criteria the Weight Score
Spatial Usability 0,13
Plant Design and Suitability for Use 0,13
Ecosystem Services 0,13
Structure/Material Design and Suitability for Use 0,12
Aesthetic (Visual and Auditory) Compliance 0,12
Transportation and Accessibility 0,12
Comfort, Perception and Image Status 0,10
Social Communication Level 0,08
Management and Governance 0,07
Total 1,00

According to Table 7, spatial usability encompasses the assessments of different professional
disciplines and user groups on the ability of the space to provide accessibility, user-friendliness and
diversity. Landscape architects and urban planners focused on the integrity of the design, municipal
managers emphasized management and maintenance priorities, and park users evaluated the social
and cultural opportunities they directly experienced. These differences highlight the importance of
interdisciplinary collaboration in space design and management. The total scores indicate the
sustainability of the design as well as meeting user needs. In conclusion, a user-centered and
interdisciplinary approach should be adopted to increase spatial usability.

Appropriateness of plant design and use plays a critical role in the sustainable planning of parks in
terms of aesthetics and functionality. In this context, the ratings given by professional groups to
these criteria make the contribution of their areas of expertise to the process evident. Landscape
architects make significant contributions to the appropriate use of design elements such as color,
texture and form of plants and to achieving aesthetic goals. Urban planners are influential on the
integration of plants into the spatial layout and their harmony with the urban context, while
architects focus on the harmony of plants with structural design and spatial integrity. Municipal
administrators contribute to the development of sustainable management policies by supporting
technical and implementation processes related to the use of plants. Park users' perceptions and
satisfaction with these criteria are decisive in assessing whether the designs function effectively. This
evaluation emphasizes the importance of inter-specialty integration and plant use in the context of
aesthetics, functionality and sustainability.

When evaluated in the context of ecosystem services criteria, a significant interaction and difference
is observed between professional disciplines. Landscape architects score high on protecting the
ecological balance of the city and designing vegetation in a sustainable manner, while municipal
administrators focus more on administrative aspects and strategies to protect the existing
ecosystem. Urban planners assessed macro-level ecosystem services such as the carbon
sequestration capacity of parks and the expansion of green spaces as part of general planning
principles. Park users, on the other hand, focus on more directly observable factors such as the
impact of the amount of green space on air quality based on individual experiences. These
differences show that multidisciplinary approaches enrich decision-making processes related to
ecosystem services, but interdisciplinary communication and collaboration are critical in this process.

An analysis of the criteria under the heading "Building/material design and suitability for use" reveals
the multidimensional evaluation requirements of the field. Landscape architects and structural
architects give high priority to both the visual and environmental compatibility of structures and
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materials, generally considering aesthetics and functionality together. Urban planners focus more on
sustainability and social functionality, while municipal administrators focus more on practical
considerations such as budget, ease of management and maintenance costs. Park users, based on
their own experiences, prioritize comfort, safety and accessibility over aesthetics. All these different
perspectives emphasize the need for a multidisciplinary approach to building/material design and
suitability for use. According to the research findings, the high scores given by landscape architects
and architects indicate that these two professional groups play a key role in design and material
selection. However, it was observed that the scores of municipality managers provide important
contributions from a managerial and maintenance perspective and are decisive in the final decision-
making processes. This clearly demonstrates that the design and suitability for use processes require
interdisciplinary communication and collaboration.

In the category of aesthetic (audio-visual) appropriateness, there is a remarkable distribution
between the contributions of the disciplines to these appropriateness criteria. Landscape architects
and urban planners received significant points for aesthetic perception, focusing on the spatial
organization and audiovisual compatibility of designs. It can be evaluated that landscape architects
play an active role especially in terms of criteria such as the visual diversity of the parks, the
compatibility of the spatial arrangement progression and the integration of vegetal diversity with
visual aesthetics. Urban planners, on the other hand, emphasized the relationship of park entrances
and exits with the environment and aesthetic dimensions in general spatial arrangements.

On the other hand, the contributions of architects in this category were characterized by
emphasizing the aesthetic dimensions of the structural elements, while municipality administrators
made evaluations from the perspective of general management and user satisfaction. The park users'
high ratings in this category can be considered as user feedback on how impressive the visual and
auditory perception they directly experienced was. This suggests that the aesthetic appropriateness
of the park is considered in a balanced way for all user groups, but that landscape architects and
users in particular attach higher importance to these criteria.

Transportation and accessibility play a critical role in the functional and user-friendly design of the
park. The scoring shows that landscape architects, urban planners, architects, municipal
administrators and park users similarly assess the importance of these criteria. Criteria such as
parking capacity, spatial accessibility, and the effectiveness of transportation signage were rated
highly due to interdisciplinary collaboration. This shows that each discipline has made a contribution
appropriate to its area of expertise and that the park offers a design potential that is compatible with
the environment and can respond to user needs.

When the evaluation of the professional disciplines under the heading “Comfort, perception and
image status” is analyzed, it is seen that the park areas exhibit a general compatibility in terms of
user satisfaction, emphasis on local identity, technological infrastructure facilities and the ability to
meet basic needs. In this category, the contributions of field experts such as “Landscape Architects”
and “Urban Planners” in bringing natural and structural elements together came to the fore.
However, municipality management and park users also contributed highly to these criteria,
providing a clearer perspective on the ground through their observations of user satisfaction. The
data shows that the participating professional disciplines worked in a balanced way on elements such
as the integration of technological facilities and accessibility of services, adopting an approach that
enhances aesthetic perception and user satisfaction. This supports both the functionality and user-
oriented design of park spaces and provides an important reference for the sustainability of spatial
identity.

The criteria determined under the heading of social communication level provide a comprehensive
evaluation of the potential of spatial design to facilitate the social interactions of individuals. When
the “Scoring of indicators according to sub-criteria for the criterion of social communication level” is
analyzed, a significant harmony is observed in the general evaluations of disciplines and users under
this heading. While landscape architects and urban planners give high scores to elements such as the
organization of social activities and the support of spatial elements for communication between
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individuals, it is noteworthy that municipal administrators and park users also give weight to these
aspects. This situation reveals that design should be user-oriented and the importance of a common
understanding between disciplines. In particular, the scores given for criteria such as the use of art
and recreation areas show that the multifaceted use and social sustainability of the park are
supported. However, the commonalities in the evaluations emphasize that the level of social
communication should be strengthened not only through physical arrangements, but also through
participatory management and event planning.

The management and governance criteria include security, staff competence and maintenance-repair
processes for the effective functioning of the parks, and landscape architects, architects and
municipal administrators scored high on these criteria. Users, on the other hand, scored lower due to
their limited participation in management processes. While this highlights the contribution of
professional groups with management responsibilities to the functioning of the park, it shows that
taking user feedback into account and increasing interdisciplinary cooperation is critical for the
sustainability of the park.

3.2. Determination of Quality Performance within the Scope of Soke Zeytindali City Park

Zeytindah City Park is the most important and most used city park of Soke city. The city park was
established in 2018 and has many functions and activity areas (Figure 5).
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Figure 5. Zeytindali Urban Park (From author's archive)
General characteristics obtained as a result of the survey conducted in the urban park;

-Spatial usability: There are park entrance signs. The entrance is recognizable for new users due to
the location of the park. There are businesses, children's playgrounds, sports equipment, walking
paths, seating areas in the park area.

-Pedestrian Circulation: Road circulation is compatible with each other and accessibility within the
area is functional for all audiences.

-Disabled Access and Use: The park is designed so that disabled people can spend time comfortably
and there are no special usage areas for the disabled.
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-Indoor-Outdoor Spaces: There is a food and beverage area belonging to the municipality within the
park. The establishment has both indoor and outdoor seating areas. There is also a WC and storage
area.

-Accessories: As shown in Figure 6, there are different types of seating areas (20 benches, 36 picnic
tables, etc.), garbage bins (23), lighting elements (57), direction and information signs in sufficient
number and in good condition in terms of durability. Children's playgrounds (slides, zip lines, swings,
seesaws), sports equipment (pull-up bars, waist stretching, bicycles and steppers, double walking,
shoulder and arm training, body building equipment) are also in good and sufficient condition. While
aesthetics come to the forefront in the design features of the lighting elements (such as material,
dimensions, form, color), after dark, their functionality and features compatible with the
environment come to the fore.

-Floor Coverings: Different types of flooring such as slate, rubber, grass, etc. were used in each area
(Figure 6).

-Vegetative Elements: The area is rich in vegetation and designed with functionality in mind. Privacy
is provided with hedge plants. Shade trees were preferred in the activity areas. For example, the
abundance of olive trees in the area is the subject of the name of the park. In addition, the collection
of olives and auctioning them also provides economic income. The plants used in the plant design are
Cortaderia selloana (Schult.) Asch. & Graebn., Rosmarinus officinalis L., Phormium tenax variegata,
Pittosporum tobira W.T.Aiton, Matricaria chamomilla L., Lavandula angustifolia Mill., Santolina
chamaecyparissus L., Muhlenbergia capillaris L., Laurus nobilis L., Cycas revoluta Thunb., Ligustrum
japonicum Thunb., Lonicera periclymenum L., Platanus orientalis L., Agapanthus africanus L.
Hoffmanns., Eucalyptus camaldulensis Dehnh., Cupressus sempervirens L., Viburnum lantana L.,
Berberis aquifolium Pursh, Cupressus x leylandii A.B.Jacks. & Dallim. Miscanthus sinensis Andersson,
Juniperus communis L., Kniphofia uvaria L. Oken, Photinia serrulata Lindl., Strelitzia reginae Banks,
Nerium oleander L., Osteospermum ecklonis (DC) Norl., Olea europaea L., etc.

-Water Element: Water elements were used in the area in accordance with the design.

-Artistic Objects: The entrance tags are designed with cotton and olive objects, one of the important
elements of the city, and sculptures.

Photographs showing the functions of the city park are given in Figures 6 and 7.

26



Journal of International Architectural Sciences, 2025, 2 (1): 09-36.

Figure 6. View of Zeytindah City Park (From authors' archive)
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Figure 7. Zeytindali City Park night view (From authors' archive)

In order to determine the quality performance of Zeytindali Urban Park in Séke, a performance score
was obtained by using the KE-PA-KA-P model. For this purpose, a survey was conducted in the park
and a total performance score was obtained according to the scores given in the evaluation forms.
The evaluation forms and scores are given below.
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The scoring of the indicators according to the sub-criteria for the “Spatial Usability Criterion” by the
experts is shown in Table 8.

Table 8. Scoring of indicators according to sub-criteria for spatial usability criterion

Key Criterion Weighting Sub-criteria Scoring
Scor
e Usability of spaces for different purposes and for all user 5
characteristics
e Social and cultural use 3
e (Mass to Space Ratio (%) The degree of openness/closedness 3
of the space as perceived by users
e Design Activities / Sufficiency of number of activities 1
Spati'a! 0.13 e Ensuring interaction and integrity between the use of 3
Usability different spaces
e Current carrying capacity of the park 3
e Adequacy of seating and resting areas 3
Total Score 21
Total Quality Performance Score (21x0,13) 2,73

The scoring of the indicators by the experts according to the sub-criteria for the “Appropriateness of
Plant Design and Use Criterion” is shown in Table 9.

Table 9. Scoring of indicators according to sub-criteria for plant design and suitability for use criterion

Key Criterion Weighting Sub-criteria Scoring
Scor

e Consideration of design elements and principles (color, 3
texture, form, line, scale) in plant compositions

e Plant species use according to aesthetic and functional 5
purpose

e Use of plant scales according to spatial scale 5

e Use of the autumn color effect in plants 3

e Use of grass, ground cover and herbaceous plants 5

e  Use case of color effect in plants 5

e Use of fragrant plant species 1

Plant Design and e Use of flower beds or flower beds 3
Appropriateness of 0.13
PP pUse e Use of plants against wind, dust, excessive sun and nois 3

e The case of vegetative design to cover unwanted images 3

e Integrity of plant design and structural materials when used 3
together

e Use of plants in terms of pruning and shaping 3

e Adequacy of irrigation technique applied to plants 5

e Use of edible plant species 1

Total Score 48

Total Quality Performance Score (48x0,13) 6,24
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The scoring of the indicators according to the sub-criteria for the “Ecosystem Services Criterion” by
the experts is shown in Table 10.

Table 10. Scoring of indicators according to sub-criteria for ecosystem services (sustainability between human

and nature) criterion

Key Weighting Sub-criteria Scoring
Criterion Scor

e Trees used in the park make significant contributions to the 5
park ecosystem by improving air quality, reducing soil
erosion, reducing carbon dioxide emissions, etc.

e The adequacy of the carbon sequestration capacity of the 5
city park can be improved

e The amount of green space in the park is sufficient to serve 5
the ecosystem

e The extent to which species other than ornamental plants 3
are included in the urban park area (leafy natural species,

Ecosystem 012 fruit trees, natural ground covers alternative to grass, carbon
Services ' forests)

e Use of plants to save energy (cooling effects of plants in 5
summer, reducing wind in winter by screening, and better
distribution of sunlight in winter by deciduous trees)

e Protection of biodiversity through plant designs and planning 5

e Concealment of noise pollution and unwanted images with 3
the plant species used

Total Score 31

Total Quality Performance Score(31x0,12) 4,03

The scoring of the indicators by the experts according to the sub-criteria for the “Appropriateness of
Construction/Material Design and Use Criterion” is shown in Table 11.

Table 11. Scoring of indicators according to sub-criteria for the criterion of building/material design and

suitability for use

Key Criterion Weight Sub-criteria Scoring
ing
Scor
e Buildings and facilities have a local and original architectural 3
typology
e Aesthetic and functional use of structural furniture and 5
fittings
e Aesthetic and functional use of floor covering materials 5
e  Existence and adequacy of drainage system 3
e Existence and adequacy of existing infrastructure systems 5
Building/Material (electricity, drinking water, sewage, etc.)
Design and 0.12 o Reflection of identity values on fittings and furniture 5
Suitability for Use e dequacy of lighting elements 1
e Adequacy of garbage bins 3
e Adequacy of seating elements 3
e Adequacy of guidance and information boards 3
e Adequacy of water reinforcement 3
e Adequacy of food and water bowls for animals 3
Total Score 42
Total Quality Performance Score(42x0,12) 5,04
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The scoring by the experts according to the sub-criteria for the “Aesthetic (Visual and Auditory)
Appearance Criterion” is shown in Table 12.

Table 12. Scoring of indicators according to sub-criteria for aesthetic (visual and auditory) appearance criterion

Key Criterion Weighting  Sub-criteria Scoring
Scor
e Balanced and harmonious use of plant materials 3
e  Compatibility of plant and structural diversity with the 3
environment
e  Proportion compatibility of elements in the space 5
e Continuity in circulation within the park 5
Aesthetic (Visual e  Ensuring long-term activity and vitality due to its location 5
and Auditory) 0.12 and surrounding development
Appropriateness e Adequacy of plant and structural diversit 3
e Reducing noise impact in recreational areas through 3
vegetative design integrity
Total Score 27
Total Quality Performance Score (27x0,12) 3,24

Transportation and Accessibility Status Criterion" by the experts according to the sub-criteria is

shown in Table

13.

Table 13. Scoring of indicators according to sub-criteria for the transportation and accessibility status

criterion
Key Criterion Weighting Sub-criteria Scoring
Scor
The relationship of the entrances and exits of the park with the 3
environment
Parking (Indoor and Outdoor) Capacity 1
Adequacy of in-park vehicle transportation 1
Adequacy of pedestrian transportation within the park 5
Adequacy of bicycle, scooter, etc. transportation in the park 5
Adequacy of public transportation to the par 5
Transportation
and 0.12 Status of warning and directional signs for transportation 1
Accessibility -
Use of stairs and ramps 3
Spatial accessibility for the physically disabled in the park 1
Use as an emergency assembly area 3
Relevance of the main axis and secondary axis relationship in 3
the park
Total Score 31
Total Quality Performance Score 3,72

(31x0,12)

The scoring by the experts according to the sub-criteria for the “Comfort, Perception and Image
Status Criterion” is shown in Table 14.
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Table 14. Scoring of indicators according to sub-criteria for the comfort, perception and image status criterion

Key Criterion =~ Weightin  Sub-criteria Scoring
g Scor
e Reflection of local identity 3
e User satisfaction level 5
e Provision of technological facilities (Internet, security camera, 1
charging for electronic devices, etc.)

Comfort, e  Provision of basic needs such as eating/drinking, WC etc 5
Perception 0.10 e The effect of space forms on human perception 5
and Image e Usability of water as a visual and auditory aesthetic value 5

e Suitability of the park for common use by individuals of all ages 5
Total Score 29
Total Quality Performance Score 2,9

(29x0,10)

The scoring by the experts according to the sub-criteria for the “Social Communication Level
Criterion” is shown in Table 15.

Table 15. Scoring of indicators according to sub-criteria for the social communication level criterion

Key Criterion Weighting Sub-criteria Scoring
Scor
e Adequacy of social facilities 3
e  Adequacy of social activities and organizations 3
. Frequency of users using the park 5
e Contribution of users to the park and volunteering status 1
e Feasibility level of active and passive recreational activities 5
Level of .Soci.al .08 e Use of artistic elements 1
Communication
e Availability of clean air 5
e  Environmental pollution statu 5
Total Score 28
Total Quality Performance Score 2,24

(28x0,08)

The scoring by the experts according to the sub-criteria for the “Management and Governance
Criterion” is shown in Table 16.

Table 16. Scoring of indicators according to sub-criteria for the management and governance criterion

Key Criterion Weighting Sub-criteria Scoring
Scor
e Security situation (Controlled entrance and exit, 24-hour 1
attendance, etc.)

e Regular cleaning and maintenance 5
e Qualification of technical staff (Landscape Architect, etc.) 5
e Availability of auxiliary staff 5
e Inspection status within the park 5
e  Status of management's activities in the park 3

Management e Level of participation of relevant stakeholders in 3

and 0.07 management and governance
Governance e  Status of improvement activities in the park 3

Total Score 30
Total Quality Performance Score 2,1
(30x0,07)

As a result, a total performance score of 32.24 was obtained as a result of the evaluations made
using the KE-PA-KA-P model in the Zeytindali Urban Park of Séke City. Accordingly, it is determined
that the quality performance value of the Park has a “Medium Level” performance.
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The quality performance evaluation score of Zeytindali Urban Park is shown in Table 17.

Table 17. Total quality performance evaluation score of Zeytindali Urban Park

Criteria Weight Score T::Z'_:;:;fi:f Sl\: sfens
Spatial Usability 0,13 21 2,73
Plant Design and Suitability for Use 0,13 48 6,24
Ecosystem Services 0,13 31 4,03
Structure/Material Design and Suitability for Use 0,12 42 5,04
Aesthetic (Visual and Auditory) Appropriateness 0,12 27 3,24
Transportation and Accessibility 0,12 31 3,72
Comfort, Perception and Image 0,1 29 2,9
Social Communication Level 0,08 28 2,24
Management and Governance 0,07 30 2,1
TTotal (total 50 people) 287 32,24

4. Conclusion and Suggestions

Public green areas in and around cities are the most important components of urban life. They play a
very important role in terms of urban life quality. In order to obtain the desired services and
contributions in urban areas, especially city parks, national gardens and recreational areas, it requires
a holistic approach to planning/design and sustainable management. In this context, monitoring,
observing and determining the quality performance of city parks and national gardens built with
great effort and devotion at high costs is of great importance for sustainable and effective
management. Thus, it will also enable studies to be carried out for improvement and development.

For this purpose, basic/sub-criteria for determining the quality criteria and performance of urban
parks were determined. An urban parks quality performance ( KE-PA-KA-P) model that can be used
for urban parks and public green spaces in our country has been created.

In the application of this model, 9 main quality criteria (Spatial Usability, Plant Design and Suitability
for Use, Ecosystem Services, Building/Material Design and Suitability for Use, Aesthetic (Visual and
Auditory) Suitability, Transportation and Accessibility, Comfort, Perception and Image, Level of Social
Communication and Management and Governance) were considered. In addition, a total of 81 sub-
criteria related to the main criteria were used. Thus, this study has a unique characteristic in terms of
using more basic/sub-criteria than the criteria used in the literature and determining the quality
performance of existing urban parks with this model.

Since Soke Zeytindali City Park is located in the center of Soke, it is one of the areas with high usage
potential and appeals to a wide range of user profiles. This park serves as a meeting and sharing
place in terms of activity, functionality and interaction. Therefore, the model approach was tested in
Soke Zeytindali City Park. As a result of the scores given to the main/sub-criteria used in this model,
the total quality performance score of Soke Zeytindali City Park was 32.24. Accordingly, the quality
performance value of the Park is determined as “medium level”.

According to this result, it has been revealed that Zeytindali City Park needs some improvement and
development in order to increase user satisfaction and quality, especially according to the main/sub-
criteria with low scores.

In this context; Improving the physical and social infrastructure of Zeytindal City Park, making spatial
arrangements more functional, increasing user diversity, enriching plant species and composition
with local species, arranging seasonal color transitions and arranging them in a way to increase visual
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appeal, using water elements and artistic elements in terms of aesthetics, prioritizing sustainability in
building and material choices, choosing environmentally friendly and durable materials, In order to
increase the accessibility of the park, suggestions such as improving public transportation options,
developing alternative transportation options such as bicycle and pedestrian paths, making
arrangements for disabled individuals in accordance with universal design principles, restructuring
the management and governance processes of the park based on user feedback, taking the opinions
of the public through regular surveys and workshops, creating a transparent and participatory
management model, informing them about activities and services through digital platforms, etc.
were made. The implementation of these recommendations will enable Zeytindali City Park to
become a social and ecological center of attraction at the urban scale.

The most important advantage of this model approach is that it is easy and applicable for every
urban park. It also reveals the holistic current state of the area, saves time, can be evaluated with at
least two people, and the number of sub-criteria can be changed or increased. The weight scoring of
the main criteria can be optimized even if they differ according to the experts. Ultimately, this model
will serve as a guide for managers by identifying all the deficiencies of the park.

Improving the aesthetic and functional quality of urban parks will lead to an increase in the quality of
urban life. Evaluating the performance of urban parks during their use is important in terms of
identifying and solving the problems of these parks. For this reason, the quality performance of
urban parks should be monitored periodically, deficiencies should be identified and strategic actions
should be envisaged.

As a final word; the quality of life of cities is directly related to the purposeful, sustainable and high
quality services and contributions of public green spaces.
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Pandemi ile birlikte yasanan ekonomik zorluklar, egitimin ¢evrimigi platforma tasinmasiyla ézel yurt isletmelerini
zarar ettirmis ve bu isletmelerin kapanmasiyla sonuglanmistir. Asilanma ile normal hayata déniilmesi, 6rgiin
egitimin yeniden baslamasi ile égrencilerin yurt talebi yeniden olusmustur. Pandemi éncesinde bile yetersiz gelen
yurt kontenjanlari, yasanan bu kapanmalar ile tamamen yetersiz hale gelmistir. Birgok 6grenci yurt bulamamis,
artan ev kiralari ile biitcelerine uygun ev bulamadidi icin temel ihtiyaglarindan biri olan barinma ihtiyacini
karsilayamamistir. Gayrimenkul yatirimi olarak bu noktada yurt isletmesi hem yatirrmci hem isletmeci hem de
hizmet alan tarafindan cazip hale gelmektedir. Yasanan pandemi slireciyle olusan olumsuz sonuglara bir ¢6ziim
6nerisi getirmek amaciyla bu konuyu ele alan ¢alismanin ana odak noktasi Yiiksekégretimde yeni istatistikler.
yatirimi, icin olduk¢a 6nem tasiyan alan segimine 6rnek model olusturmaktir. Mimari agidan alan secimi projenin

6nemli kararlarindan birini olusturmaktadir. Bu noktaya agirlik veren ¢alisma giiniimiiz ihtiyaglarindan biri olan
yurt binasini ele alarak siirecin asamalarini kapsayan bir model olusturmustur.

Anahtar kelimeler: Gayrimenkul yatirimi, Yurt binasi, Atasehir, Pandemi, Universite 6§rencisi.

A Proposed Model for Site Selection of Private Dormitory Investment
in the Atasehir District in the Post-Pandemic Period

Abstract

The economic difficulties experienced during the pandemic caused private dormitory businesses to suffer financial
losses due to the transition of education to online platforms, ultimately resulting in the closure of many such
facilities. With the return to normal life through vaccination and the resumption of in-person education, student
demand for dormitories has re-emerged. Dormitory capacities, which were already insufficient before the
pandemic, have become even more inadequate due to these closures. Many students have been unable to find
accommodation and have struggled to meet their basic need for shelter, as rising rental prices have made it difficult
to find housing within their budgets. At this point, dormitory enterprises have become attractive investment
opportunities for investors, operators, and service recipients as a form of real estate investment. This study, which
aims to offer a solution to the negative outcomes of the pandemic, focuses on developing a sample model for
location selection — a critical aspect of new higher education statistics investments. The location selection process,
particularly from an architectural standpoint, represents one of the key decisions in such projects. Accordingly, this
study proposes a model that outlines the stages of the decision-making process, with a particular emphasis on
dormitory buildings as a current and pressing need.
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1. Giris

Bu makale pandemi sonrasinda olusan yurt kontenjanlarinin yetersizligine bir ¢6zim Onerisi olarak,
‘Gayrimenkul yatirimi olarak yurt yerinin belirlenmesi agsamalarinda 6rnek ilge olarak Atasehir ilgesi
modeli’ ile gayrimenkul yatirrmi modeli olusturmayi amacglanmistir. Yer secimi adimlarini siralayarak yurt
binalari icin model dnerisi gerceklestirmistir.istanbul ilinin Atasehir ilgesinde yer alan Universite ve
yurtlarin adet ve kontenjanlarini belirleyen ¢alisma daha sonrasinda ilgeye yakin civardaki yurt ve
Universiteleri yakinlik derecelerine gére inceleyerek bolgeye onerilecek olan yurt binasi alani igin
fizibilite calismasi yapmistir. Atasehir ilgesinin segilme sebebi, 2000’li yillardan itibaren hizla gelisen bir
bolge olmasi, is konut ve yiiksekokullarin sayisinin hizli bir sekilde artmasi, toplumun degisen sosyal
yapisina cevap veren konut, kamusal alanlar barindirmasi ve Anadolu Yakasi’nin yeni merkezlerinden
biri olmasidir (Aslankan, 2018). Ayni zamanda degisen farkli sosyal yapidaki insanlarin ihtiyaglarina
karsilhk veren konut tiplerinin yer aldigi ilcede 6grencilerin tercih ettigi 1+1 konut ve rezidans daireler
de bulunmaktadir.

Tirkiye’de pandemi, COVID-19 salgini ile tespit edilen ilk vakasi ile Saglik Bakanligi tarafindan 11 Mart
2020 tarihinde agiklanmistir (Tiirkiye’de COVID-19 pandemisi, t.y.). Diinya Saghk Orgiitii’'ne gore salginin
sebebi SARS-CoV-2 olarak tanimlanan virlstlr. Bu viris COVID-19 olarak adlandirilan solunum
hastaligina sebep olmaktadir (Hizmet ve digerleri, 2017). Solunum yolu ile kiiresel 6lgekte yayilan viris
tiim dinyay etkiledigi gibi Tlrkiye'yi de etkilemistir. VirGsin yayllmasini dnlemek i¢in kurulan bilim
kurulu ile birlikte hikimet bir takim kararlar almistir. Salginin yayilmasini 6nlemek amagliyla evden
¢alisma yontemi uygulanmis, uygulanamayan alanlarda Uretim durdurulmustur (Karakul & Akpinar,
2022). Egitim alaninda alinan karar dogrultusunda 23 Mart 2020 tarihinden itibaren uzaktan egitime
gecilmistir. 1 Mart 2021 tarihine kadar bu karar uygulanmistir (Turkiye’de COVID-19 pandemisi, t.y.).
Pandemi etkisinde 6zel yurtlar, 6grencilerin uzaktan egitime devam etmesiyle giderlerini 6demekte
zorlanmis ve kapanmak zorunda kalmistir. Orgiin egitime geri déniilmesiyle pandemi dncesinde bile
yetersiz gelen yurt kontenjanlari, yasanan bu kapanmalar ile tamamen vyetersiz hale gelmistir.
Ogrencilerin temel ihtiyaclarindan biri olan barinma ihtiyacina pandemi dogrudan etki etmis, artan
fiyatlar ve ekonomik zorluklar nedeniyle kapanan 6zel yurtlar, kiresel kentte egitim goren 6grencilere
dogrudan yansimistir (Akinci, 2020). Devlet ve (niversite yurtlarinda yer bulamayan 6grenciler 6zel
yurtlara talep géstermistir. Tirkiye’nin kiiresel kenti olan istanbul ili bu konaklama zorluklarinin yasadigi
baslica sehirdir. Bu makalenin amaci hem bir gayrimenkul olarak yurt binasi yatirimini ele almak hem de
istanbul ilinde gereksinim goériilen yurt binalarina Atasehir ilcesinde érnek bir yer belirleme modeli
ortaya koymaktir.

2. Materyal ve Yontem

Bu makale c¢alismasi giinimiz ihtiyaglarindan biri olan yurt binasini ele alarak siirecin asamalarini
kapsayan bir model olusturmustur. Modeli bir 6rnek Uzerinden ifade etmek i¢in sahip oldugu
tniversiteler, alternatifli konut tipleri ile Atasehir ilgesi alan ¢alismasi olarak segilmistir. ilcede yer alan
yurtlar %100 kapasite ile hizmet vermekte olup, alandaki 6grenci talebine kontenjanlar yetersiz
kalmistir. Mevcut Universite ve yurt konumlari degerlendirilerek ihtiyag belirlenmis, yatirimin bitgesi de
hesaplanarak, gayrimenkul yatirrmi olarak énerilecek yurt binasinin proje gelistirme siirecinde 6rnek
model calismasi olarak olusturulmustur. Bolgede yer alan diger yatirim tirleri ile 6nerilen yatirrm
tlrtnin kapitalizasyon degeri karsilastirmali analiz ile irdelenmistir.

2.1. Yurt Cesitleri Ve Gayrimenkul Yatirimi Olarak Yurt Binasi

Gayrimenkul, diinyanin bir¢ok yerinde tanimh milkiyet haklarinin bulundugu ve uygulandigi ekonomik
bir maldir. Bu nedenle, emlak piyasasi icin istikrarh bir “yasal ortam”, milkiin bireyler arasinda (veya
dolayh olarak emlak acenteleri aracihgiyla) alinip satilmasi zorunlulugudur. Gayrimenkul piyasasi, kendi
yasal diizenlemelerine gore 6zel, ticari ve kamu ¢ikarlarina ve ayrica farkli alt pazarlara ayrilabilmektedir
(Amca, 2016).

38



Journal of International Architectural Sciences, 2025, 2 (1): 37-59.

2.1.1. Gayrimenkul yatinnmi gesitleri

Gayrimenkul yatiriminda; ticari, endlstriyel, tarimsal, 6zel amagl ve barinma (konut) olmak lzere bes
tlr vardir.

2.1.1.1. Ticari gayrimenkul yatirimi

Ticari Gayrimenkul; lzerinde ticaret (alim-satim) yapilan her tirli gayrimenkuldir. Bunlar; ofisler,
alisveris merkezleri, restoranlar, tiyatrolar, magazalar, hastaneler ve benzin istasyonlari gibi yalnizca is
amagli kullanilan tiim mdlkleri icermektedir. Ticari gayrimenkul genellikle isletmelere ev sahipligi yapan
binalar ifade etse de, ayni zamanda kar elde etmek igin kullanilan biylk konut komplekslerini ve
arazileri de ifade edebilir. ilk yatinm maliyetleri ve kiracilar icin dzellestirmeyle ilgili maliyetler, konut
milklerine gore daha yliksektir. Getiriler daha yiksek olabilir ve yatirimcilar, bina bakimi ve emlak
vergileri gibi masraflarin, binayi kiralayan sirket tarafindan karsilandigi Ggli kiralama isleminden
yararlanabilmektedirler. Bu tiir avantajlar, konut milklerine yatirim yapanlar icin mevcut olmamaktadir.
Genellikle, yeni insaat oranlari, satis fiyatlari ve doluluk oranlari gibi ticari gayrimenkuliin performansi,
belirli bir ekonomideki veya bolgedeki is faaliyetinin bir gdstergesi olarak ele alinmaktadir. Geleneksel
olarak, ticari gayrimenkul glivenli bir yatirnm alani olarak goriilmektedir (Bluent, t.y.) Ticari
gayrimenkulde c¢esitli ofis tirleri bulunmaktadir; A sinifi, B sinifi ve C sinifi ofis tirleri bulunmaktadir. A
Sinifi ofis binasi, en yeni olanaklara sahip daha yeni bir binadir. Bu binalardaki kira genellikle diger ofis
binalarindan daha yuksektir. B Sinifi, genellikle daha diisiik seviyede olanaklara sahip, eski bir bina olan
orta dlizey bir ofis binasidir. C Sinifi ofis binasi daha kiigik, daha az pahali mobilyaya sahiptir ve Sinif B
ve A ofis binasi kadar ¢cok olanaga sahip degildir.

2.1.1.2. Endiistriyel gayrimenkuller

Endistriyel Gayrimenkul; ticari gayrimenkullerde satilacak olan mamullerin endustriyel Gretiminin
yapildigi yerlerdir, ticari gayrimenkul ile karistirlmamalidir; fabrikalar, enerji santralleri, lretim,
depolama, imalat, dagitim ve arastirma-gelistirme amacli gayrimenkuller vs. gibi ve degerlemesi ayri bir
uzmanlik gerektirir (Sahin, 2010). Perakende, liretim veya ekonominin diger endistriyel sektorlerindeki
sirketler, Grlinlerinin yaratilmasinda merkez olarak hareket etmek tizere bu miilkleri satin alabilir veya
kiralayabilirler. Her sehrin enduistriyel miilkler icin belirlenmis alanlari vardir. imar haritalari bu alanlari,
endistriyel alanlardaki faaliyetlerin konutlari veya isletmeleri aksatmamasini saglayacak sekilde
gostermektedir. Endistriyel gayrimenkul, ticari gayrimenkulin bir alt b6limu olarak kabul edilebilirken,
ikisi arasinda bazi temel farklar vardir. En dikkat ¢ekici olani, ¢cogu ticari milkiin musteriler ve danisanlar
da dahil olmak lizere halkla etkilesimi icermesidir (Bluent, t.y.)

2.1.1.3. Tarimsal gayrimenkuller

Araziden tarim amagli faydanilmasi sonucunda araziden gelir ve istihdam yaratilmaktadir. Bu tiir araziler
tarimsal nitelikli tasinmaz olarak ifade edilmektedir. Tarimsal gayrimenkul tarimsal Griinlerin Uretildigi
yerlerdir; ciftlikler, meyve sebze bahcgeleri vs. gibi. Tarimsal gayrimenkullerin degerlemesinde; topragin
tirt ve verimliligi, su kaynaklarina yakinhgi, bulundugu cografyanin iklim o6zellikleri, cografi bigimi
yaninda konumunun yerlesim mahallerinin gelisimine agik yerde olup olmadigi gibi diger kullanim
olanaklari arastiriilmaktadir. Bu sayilan kullanim olanaklarinin iyi ve olumlu oldugu durumlarda arazinin
kiymeti tarimsal tasinmaz acisindan degil, diger kullanim olanaklari bakimindan kiymetlendirmeye
alinmaktadir (Amca, 2016).

2.1.1.4. Ozel amagh gayrimenkuller

Ozel amagli gayrimenkuller; hastane, okul, miize, tarihi yer ve yapilar, havaalani, marina, liman, 6zellikli
ulasim istasyonlari ve hatlari, mezarlik, okul, ibadet alanlari ve kamu arazileri gibi toplumun ortak olarak
kullandigi gayrimenkulleri ifade etmektedir. Piyasada sik¢ca alim satimi gerceklesmedigi icin
karsilastirmali analizlerini yapmak ve piyasa degerini belirlemek oldukga gii¢c olabilmektedir (Ureten,
2007).
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2.1.1.5. Barinma (konut) gayrimenkulleri

Konut; kentsel, kirsal veya banliyo alanlarinda yer alan, barinmak ve korunmak igin kullanilan daire,
rezidans, kosk, yali gibi her tiirlt evdir (Degirmenciler, 2008) . Konut gayrimenkuliinde hem yeni insaatlar
hem de ikinci el satilan evler vardir. Ayrica miilkler, kooperatifler, belediye binalari, dubleksler, tg kath
binalar, dort katli daireler, yiksek degerli evler ve tatil evleri bulunmaktadir. Konut yapilari ve
apartmanlar genellikle ikamet amach kullanildiklari halde ticari yatirnm araglari olarak kabul
edilmektedirler. Cesitli alt emlak tirleri bulunmaktadir; apartmanlar, daireler, sira evler, mustakil evler,
tatil kdyleri, oteller, golf sahalari ve kamp alanlari gibi. Ogrenci yurtlari da hem barinma ihtiyacini
karsiladigi hem de Tirkiye’deki 6zel lise ve (iniversite okullarinin yonetimleri ve 6zel sirketler tarafindan
gerekli ve karli bir yatirim olarak gortldigi icin bu kategoride degerlendirilmektedir.

Barinma ihtiyaci Maslow'un ihtiyaclar hiyerarsisinde (1943) de belirttigi gibi en temel gilivenlik
ihtiyaclarindan biridir. Dolayisiyla barinma hakki da en temel insan haklarindan biridir. 1948 de
yayimlanan insan Haklar Evrensel Bildirgesinin 25. maddesinde belirtildigi izere herkesin kendisi ve
ailesi icin yetecek yasam standartlarina sahip olma hakki oldugundan, Anayasanin 25.
Maddesinde “Devlet sehirlerin 6zelliklerini ve gevre sartlarini gézeten bir planlama gergevesinde, konut
ihtiyacini karsilayacak tedbirleri alir, ayrica toplu konut tesebbuslerini destekler” demektedir (1982
Meclisi, t.y.; Tarkiye Barolar Birligi, t.y.). Ticari mulklerle karsilastirildiginda, konut milkleri s6z konusu
oldugunda imar yasalari daha az katidir. Konut emlaklari genellikle ekonomik kriz sirasinda ticari
emlaklardan daha tutarli bir performans gostermektedir. Bunun nedeni, ekonomiden bagimsiz olarak
her zaman barinaga ihtiya¢ duyulmasidir. Konut emlaklarina yatirim yapmanin birkag bigimi vardir:

e Bazi yatirimcilar kisa vadeli yatirimi tercih etmekte ve tadilat yoluyla milki cevirerek kar elde
etmektedirler.

e Uzun vadeli yatirim, evi nakit akisi icin satin alip kiralik mulk olarak kullanmak anlamina gelen baska
bir secenek olmaktadir (Bluent, t.y.)

Bir barinma gayrimenkulii olarak ele alinabilecek yurt gayrimenkull su sekilde alt basliklara ayrilabilir;
Ozel kurumlar tarafindan yapilan, yénetilen, kiralanan yurtlar, kamu kurumlari tarafindan yaptirilan,
yonetilen yurtlar.

Egitim ve mimarlik disiplinleri yasami olusturan temel glidileri tanimlamakta ve bir toplum kiltiirl insa
etmektedir (Ezgeg, 2018). Bu egitimi alirken Ogrenciler baska illerde Universite tercihinde
bulunmaktadir. Bu da 6grencilerin barinma ihtiyacini olusturmaktadir. Yurt yapilar verdigi gliven
duygusu ile tercih sebebidir. Ayni zamanda yurtlarda 06grenciler sosyallesme firsati bulmaktadirlar.
(Yanni, 2019). Mimarhk disiplinleri de 06grencilere hayatlarinin bu déneminde yasayacaklari,
sosyallesecekleri ihtiya¢ duyduklari alanlari verebilecek yurt yapilari tasarlamaktadir.

GuUnUmuzde farkli tipte yurt binalari egitim 6gretim hizmeti alan 6grenciler icin hizmet vermektedir.
Devlet, 6zel kurum veya sahislara ait olan bu yapi tipi ayni zamanda gayrimenkul yatirimi tipi olarak
hizmet vermektedir. (Kavak, 2018) Talep goren bu yapi tipinde dikkat edilmesi gereken tasarim kararlari
bulunmaktadir.

2.1.2. Yurt gesitleri

Ogrenci Yurdu TDK tanimina gore, ogrencilerin barinma, yeme ve calisma ihtiyaglarini kolayca
karsilayabilecek 6zel olarak yapilmis yer veya bina olarak ifade edilmistir. Yurtlar, devlet yurtlari, vakif
yurtlari, Gniversite yurtlari ve 06zel yurtlar olmak lzere doérde ayrilmaktadir. Devlet yurtlari KYK
bunyesinde toplanmistir. KYK'nin gorevleri; yuksekdgrenim ogrencilerine burs ve 6grenim kredisi
vermek, barinma hizmetinin yaninda 6grencilerin spor faaliyeti gibi sosyal ihtiyaglarini karsilamaktir
(Kavak, 2018).

Vakif yurtlari belirli kurum ya da kuruluslarin egitim 6gretime destek olmasi ve egitimin tamamlayici
unsuru olan barinma ihtiyacini karsilamak icin kurduklari yurtlardir.

TEV, TURGEV gibi vakiflar bu alanda destek saglayan vakiflara 6rnektir. Universite yurtlar, Giniversite
kampUslinin icinde ya da kampils alanina yirime mesafesinde konumlanmaktadir. Devlet
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Universitelerinin yurtlarinin yatak kapasitesi sinirh oldugu icin 6grenciler basari durumlarina ve
ekonomik diizeylerine gore degerlendirilerek yurda alinmaktadir. Ozel yurtlar, genellikle {iniversitelere
veya merkez noktalara yakin mesafelerde bulunan konumlari tercih eden isletmelerdir. Ozel yurtlar,
devlet ve lniversite yurdunda yer bulamayan 6grenciler i¢in alternatif olusturmaktadir. Yurt odalari tek,
iki, Gg, dort, alti kisilik olmak tzere cesitlilik géstermektedir (Atasehir'deki Yurtlar, 2021). Kahvalti ve
aksam yemegi hizmeti veren yurtlar bulundugu gibi, sadece kantin ile isletilen yurtlar da bulunmaktadir.
Genel olarak yurtlar, kiz yurdu ve erkek yurdu olarak ayrilmaktadir. Karma yurt tipi yaygin olamamakla
birlikte Bogazici Universitesi yurtlar gibi bazi Gniversite ve kurumlarda gériilmektedir (BOUN, 2021).

2.1.3. Gayrimenkul yatinnmi olarak yurt binasi

Yatirim en genel anlamiyla elde bulunan sermayenin uzun veya kisa vadede gelir elde etmek amaciyla,
fon, tahvil, hisse senedi, konut, arazi, bina, isletme vb. gelir elde edilebilecek araglara yatiriimasidir
(Sahin, 2001). Yurt binasini gayrimenkul yatirimi olarak tercih etmek, yatirimcilar i¢in cazip imkanlar
olusturmaktadir. Yurt binasinda 6grencilere ek hizmet saglayacak kantin, kirtasiye, camasirhane, kuafor
gibi alanlarin da yer alabiliyor olmasi hem gesitli kira bedeli, hem de yatirimciya farkh isletme alanlar
sunmaktadir. Glniimizde azalan yurt sayilari ile yurt gereksinimi artan 0Ogrenciler gbéz o6nilinde
tutuldugunda, yatirim tipi olarak yurt binasi yatinmcilarin tercihi olmalidir. istanbul ilinde yurt yatirimi,
tesvik belgesi alan yatirimlar arasindadir (istanbul ili Yatirim Tesvik Belgesi, 2024). istanbul’da 2022
yilinda devlet yurt yatak kapasasitesi toplam 39.642 adettir. Bu sayinin 15.958 adeti erkek 6grenci,
23.684 adeti kiz 6grenci icindir (MEB, 2022). 2022 YOK verilerine gére istanbul'da yiiksekdgretimde
egitim goren dgrenci sayisi toplam 1 milyon 453 bin 543’tiir (Yiksek Ogretim Kurulu, 2022). Devlet
planlamasi, 6grenci sayisina gore yetersiz kalan yurt yatak sayisini arttirmaya yonelik yeni bir kamu
politikasi olarak 6grenci yogunlugunun oldugu ilcelerde yurt yapisina yatirrm yapmalidir. Yapilan
tesvikler artirilmali, yeni sosyal olanaklar saglanmalidir. Atasehir ilgesinde gayrimenkul yatirimi olarak
toplu konut, ofis, otel, hastane ve alisveris merkezi gibi yatirimlara yer verilmistir. Fakat alanda bulunan
ozel yurt sayisi yetersizlik gostermektedir. Bu veri Atasehir'deki 6zel yurtlar ile yapilan gorismeler
sonucunda elde edilmistir. TUm 6zel yurtlar tam kapasite ile ¢calismaktadir. Bu ihtiya¢ dogrultusunda
gayrimenkul yatirimi olarak yurt yapisi 6nerilmektedir (Fizibiliteinfo, 2017).

2.2. Atasehir ilgesi Ve ilgedeki Yurt Binalan

Sekil 1’ de yer alan istanbul Haritasinda, 2012 yilina ait istanbul’da yer alan yurt yapilarinin dagilimina
yer verilmistir. Sekilde de 6ne ¢iktigi Gizere Anadolu yakasinda yer alan yurt sayisi Avrupa yakasina oranla
az kalmaktadir. Gecen zaman diliminde her iki yakada da yeni Universiteler acilmistir. Bu dogrultuda yurt
sayisi da artis gostermistir. Sekil 2’ de yer verilen gésterimde yesil olan noktalar harita lizerinde 6zel
yurtlari, kirmizi olan noktalar ise devlet yurtlari temsil etmektedir. 2012 verilerinde oldugu gibi yurt
yapilarinin dagilimi Avrupa yakasinda yogunluk gostermektedir. Makalenin ¢alisma alaninin bulundugu
Anadolu yakasina, Fenerbahge ve Acibadem Universiteleri bu zaman diliminde eklenmistir. Bu iki
Universite de Atasehir ilgesinde bulunmaktadir.
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Sekil 1. istanbul ilinde yer alan yurtlar (Novali¢, 2012)
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@ DEVLET YURTLARI r

Sekil 2. istanbul ilinde yer alan &zel ve kyk yurt dagilimi 2022 ( Novali¢, 2012; Yazarlar tarafindan gelistirilmistir)

Atasehir ilgesi, Anadolu Yakasinin kiiresel 6lcekteki insaat sektdriine hizmet eden yeni bir yatirm
merkezi olarak istanbul ilindeki yerini almaktadir. Bélge sahip oldugu is merkezleri, tiniversiteleri ve insa
suresi devam etmekte olan finans merkezi ile yatirrmcilar i¢in cazibe merkezlerinden biri olmustur. Bu
yoni ile makale ¢alismasinin yiritilmesi icin segilen ilge olmustur.

2.2.1. Atasehir ilgesi

Atasehir ilgesi istanbul ilinin 2008 yilinda 39 ilgesinden biri olmustur. Komsu ilgeleri, Kadikdy, Uskiidar,
Umraniye, Sancaktepe ve Maltepe ilcesidir. ilce niifusu 2019 rakamlariyla 425.094’tiir. Birgok insaat
firmasi ilgede toplu konut, ofis alisveris merkezi gibi yapilar insa etmistir. Varyap Meridian, Uphill Court,
Agaoglu My Towerland, Andromeda Gold, Trendist gibi yapilar toplu konut yapilarina érnektir (Atasehir,

ty.).
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Finans Merkezi insasi halen devam etmektedir. Bununla beraber ilcede Palladium, Brandium,
Watergarden ve Metropol gibi icinde ofis bulunduran alisveris merkezi yapilari hizmet etmektedir.
Bolgede Yeditepe Universitesi, Acibadem Universitesi ve Fenerbahce Universitesi egitim vermektedir.
istanbul’un Anadolu Yakasi’nin yeni is merkezi olan ilge sahip oldugu ¢ Universite ile bolgeye hem
o6grenci, hem gen¢ beyaz yakalari hem de ¢ekirdek aileler barindirmaktadir. Toplumun degisen sosyal
yapisina karsilik veren 1+1, 2+1 daireler ve metro aginin bu alana gelecek olmasi bolgeyi cazip
kilmaktadir.

2.2.2. Atasehir ilgesindeki Yurtlarin Konum, Adet ve Kullanici Cinsiyet Dagilimi

Atasehir ilcesinde 8 adet kiz yurdu ve 5 adet ise erkek yurdu bulunmaktadir. Bu yurtlar Ornek Mah. 1
adet, Yenisahra Mah. 1 adet icerenkdy Mah. 4 adet ,Kiiciikbakkalkdy Mah.3 adet, Atatiirk Mah. 1 adet
ve inénii Mah. 3 adet olmak (izere toplamda 13 adet yurt bulundurmaktadir. Bu yurtlar etrafindaki carsi
alanlari ile 6grencilere gindelik ihtiyaglarini karsilama firsati sunmaktadir. Toplu tasima olanaklari
alternatifli olarak yer almaktadir. Bunlardan 1 tanesi devlet yurdu, 4 tanesi iniversite yurdu geriye kalan
8 adet yurt ise 6zel yurttur. Tablo 1’ de yer alan yurtlar; 6zel, devlet ya da (niversite yurdu olarak
ayrimini, kullanici cinsiyet ayrimini, kontenjan bilgisini, bulundugu mahalle ve oda tipi ¢esitliligini ele
alarak incelenmistir (Atasehirdeki Yurtlar, 2021).

Tablo 1. Universite dgrencileri icin Atasehir yurt analizleri (Ataman Erkek Ogrenci Yurdu, 2021; Atasehirdeki
Yurtlar, 2021; Vali Muammer Giler KYK Kiz Yurdu, 2021; Yenisahra Erkek Yurdu, 2021)

ATASEHIRDEKi YURTLARIN ANALIZ

Yurtlar Ozel Devlet Univers Kiz Erkek Kontenj Bulundugu Oda Tipi
Yurt Yurdu ite Yurdu Yurdu an Mahalle
Yurdu
Atasehir Ozel Akademi X X 90 Ornek 6
Yiiksek Ogretim Kiz
Yurdu
Atasehir Ozel Gazi X X 90 icerenkoy 4
Yiiksek Ogretim Kiz
Yurdu
Hanimaga Ozel Yiiksek X X 130 icerenkoy 4
Ogretim Kiz Yurdu
Mimoza Ozel Ogretim X X 70 Kiiclikbakkalkdy 3
Kiz Yurdu
Armoni Ozel Ogretim X X 38 Kiiclikbakkalkdy 4
Kiz Yurdu
KYK istanbul Atasehir Vali X X 294 Atatiirk 4
Muammer Giler Kiz Yurdu
Yeditepe Universitesi Kiz Yurdu X X 1863 inéni 5
Kerem Aydinlar Kiz Ogrenci Yurdu X X 260 icerenkoy 2
Yenisahra Erkek Ogrenci Yurdu X 144 Yenisahra 3
Ataman Yiksek X X 56 Kigukbakkalkoy 3
Ogrenim Erkek Ogrenci
Yurdu
Ozel Ari Yiiksek X X 90 inén 2
Ogrenim Erkek Ogrenci
Yurdu
Kerem Aydinlar Erkek Ogrenci Yurdu X X 144 icerenkdy 2
Yeditepe Universitesi Erkek Yurdu X X 1833 inén 3

Tablo 1’in analizi sonucunda bélgenin yurt kontenjani, kiz yurdu 2.835, erkek yurdu 2.267 olmak lzere
toplamda 5102 kisi olarak belirlenmistir. Oda tipolojisi olarak 4 adet tip goriilmektedir. Bunlar, 2, 3, 4 ve
6 kisilik odalar olarak ayrilmaktadir. Sekil 1’ de yer alan haritada Yeditepe Universitesi, Acibadem

43



Journal of International Architectural Sciences, 2025, 2 (1): 37-59.

Universitesi ve Fenerbahge Universite ile birlikte ilcede bulunan 13 yurdun konumlari gésterilmistir. KYK
istanbul Atasehir Vali Muammer Giiler Kiz Yurdu oda tipleri 2, 3, 4 ve 5 kisiliktir(Vali Muammer Giiler
KYK Kiz Yurdu, 2021), Yeditepe Universitesi Kiz Yurdu tek ve iki kisiliktir, Actbadem Universitesi Kerem
Aydinlar Kiz Ogrenci Yurdu tek ve iki kisiliktir, Yeditepe Universitesi Erkek Ogrenci Yurdu 1, 2, 3 ve 4
kisiliktir, Acilbadem Universitesi Kerem Aydinlar Erkek Ogrenci Yurdu tek ve iki kisiliktir, Atasehir Ozel
Akademi Yiiksek Ogretim Kiz Yurdu 1, 2, 3, 4, 5 ve 6 kisiliktir, Atasehir Ozel Gazi Yiiksek Ogretim Kiz Yurdu
2, 3, 4 ve 6 kisilik, Hanimaga Ozel Yiiksek Ogretim Kiz Yurdu 1, 2, 3 ve 4 kisilik, Mimoza Ozel Ogretim Kiz
Yurdu 2, 3 ve 4 kisiliktir, Armoni Ozel Ogretim Kiz Yurdu tek ve iki kisilik, Yenisahra Erkek Ogrenci Yurdu
2, 3 ve 4 kisilik (Yenisahra Erkek Yurdu, 2021), Ataman Yiiksek Ogrenim Erkek Ogrenci Yurdu 2, 3, 4 ve 5
kisilik(Ataman Erkek Ogrenci Yurdu, 2021), Ozel Ari Yiiksek Ogrenim Erkek Ogrenci Yurdu tek ve iki kisilik
(Atasehirdeki Yurtlar, 2021). Cogunlukla 2 kisilik oda tipi tercih edilmektedir.

Sekil 3’ de yer alan haritadan yola gikarak yapilan analizde Fenerbahge Universitesi etrafinda yurt
yapilasmasinin olmadigi, diger yurtlarin ise Gniversite kontenjanlari distnildiginde oncellikli olarak
erkek yurdunda eksiklik oldugu saptanmistir. Bélgenin kiz / erkek olarak yurt kontenjan sayilari esitlik
gosterse de erkek yurdunun biiyiik bir kisminin kontenjani Yeditepe Universitesi’ne aittir. Kiz yurtlarinin,
erkek yurtlarina gére daha fazla olmasinin sebeplerinden biri ailelerinin giivenlik duygusu ile ev yerine
yurt binasini tercih ediyor olmalaridir. Erkek 6grenciler ise ev isi, yemek yapmak gibi faaliyetleri hazir
hizmet olarak almak istedikleri icin okulun ilk yillarinda yurt binalarini tercih etmektedirler, sonraki
yillarda daha rahat bir yasam tarzi igin evleri tercih edebilmektedirler. Yine de kiz yurtlari daha fazla talep
gormektedir. Analiz sonucunda ¢ikan kiz yurdundaki kontenjan fazlahgi bu bilgiyi desteklemektedir.
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Sekil 3. Atasehir ‘deki mevcut tniversite ve yurtlarin konumu (Atasehir Belediyesi, 2021b; Yazarlar tarafindan
gorsellestirilmistir)

2.3. Gayrimenkul Yatirimi Olarak Yurt Yerinin Belirlenmesi Asamalari

Gayrimenkul yatirimi, gecmisten gliniimize tercih edilen bir yatirim tipi olmustur. Gayrimenkul yatirimi
olarak gelistirilen 0Ozel yurt projeleri kendi belirlenen zaman dilimi icinde ihtiyaci karsilayan ve
yatirimciya kar getiren, giivenli bir yatirim tipidir. Fakat pozitif senaryonun gecerli olmasi igin, siireglerin
belirlenmesi ve dogru uygulanmasi gerekmektedir. Gayrimenkul gelistirme siireglerinde yatirim yerinin
belirlenmesi 6nemli bir basamaktir. Bu makale calismasi ise Atasehir ilcesi icinde gayrimenkul yatirimi
tipi olarak yurt binasi i¢in yer belirme ¢alismasi yaparak 6érnek bir model olusturup, stireci asamalariyla
okuyucuya aktarmayi amacglamaktadir.

Yurt yapisi bulundugu konum itibari ile 5nem arz etmektedir. Ogrenciler okuduklari tGiniversiteye yakin,
carsiya erisimi kolay miimkiinse etrafinda glindelik ihtiyaclari icin kolayca erisebilecekleri ¢arsi alanlari
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olan, spor faaliyetlerini yapabilecekleri agik yesil alanlara sahip yurt yerlesimlerini tercih etmektedirler.
Yapilacak olan yurt gayrimenkul yatirirmi bu 6zelliklere sahip olmalidir.

2.3.1. Gayrimenkul yatinnmi ve yakin ¢evresinin analizi

ilk olarak yapilacak yatirim tipine olan ihtiyacin belirlenmesi gerekmektedir. Pandemi ile birlikte
yasanan ekonomik zorluklar hem isletmeleri hem de tiketicileri agir kredi yukleri altina sokmus, bircok
isletme kapanmak zorunda kalmistir. Bununla beraber egitimde yasanan duraksama 6zel yurtlarin
kapanmasi ile sonuglanmistir.

Asilanmaile normal hayata dénilip, tekrardan 6rglin egitime baslanmasi 6grencilerin barinma ihtiyacini
ortaya cikartmis ve mevcut yurtlar bu konu davyetersiz kalmistir. Bu ihtiyac dogrultusunda bir
gayrimenkul yatirimi olarak yurt insasi, yatirimci icin karli gorinmektedir (Kavuncu, 2014). Ayni tespit
Genglik ve Spor Bakanligi Yiiksek Ogrenim Kredi Yurtlar Kurumunun yapmis oldugu stratejik planda yer
almaktadir (Genglik Ve Spor Bakanhgi Yiiksek Ogretim Kredi Ve Yurtlar Kurumu, 2021).

Bu tespit gayrimenkul yatirnmi olarak yurt tipininsecilmesini desteklemektedir. Ayni zamanda ev
kiralarini artmasina sebebiyet veren pandemi kosullari, 6grencileri yurtta kalmak lizere se¢im yapmasini
tesvik etmektedir. Gengler barinma olanaklarinin artirilmasini ve maliyetin diistrilmesini istemektedir
(Kavak, 2018). Yapilacak gayrimenkul tipine karar verildikten sonra yer se¢imi gayrimenkul gelistirme
slrecinin 6nemli bir asamasini olusturmaktadir. Bu noktada makalenin birinci bolimiinde anlatiimis
olan Atasehir ilcesi izerinden &rnek bir model ile siire¢ anlatilacaktir. Birinci bélimde yapilmis olan
mevcut analizler proje alaninin belirlenmesinde siizgeg gorevi gérmektedir (Songtiler, 2019). Bu analiz
dogrultusunda Fenerbahge Universitesi etrafinda goriilen yurt eksikligi ilk olarak dikkat ceken kisimdir.
Ardindan bolgedeki erkek yurdu eksikligi dikkat cekmektedir. Yapilan analiz sonucu Atasehir ilgesindeki
mahalle tercihi Atatlirk ve Barbaros Mahalleleri olarak ortaya ¢ikmistir.

2.3.2. Projenin gelistirilme siirecinin agamalari

Yatirimci, yatirim tipine ve yatirimin yapilacagi araziye karar verdikten sonra pozitif senaryonun islemesi
icin proje siregleri belirlenmelidir. Bu siregler; ekonomik, teknik, hukuki bircok sektérden insani bir
araya getirmektedir. Yatirimci ana para (0z sermaye) ile projeye baslayabilir ya da bir ortak veya bir kredi
ile yatirimi icin gerekli olan ana parayi ortaya koyabilir. Ardindan gelen siirecler bu ana parayi korumak
ve yatinm isletilmeye baslandiginda Ustiine gelir saglayarak geri donis alabilme siirecini kapsar (Topal,
2019). Bu ana paraile ilk olarak belirlen arazi ya satin alinmali ya da kiralanmalidir (Isaac, 1996). Proje
alanina yapilacak olan yatirrm mimar ve mihendisler tarafindan tasarlanmalidir (Saginda, 2001).
Ardindan proje finansal yonetim ile tamamlanmalidir. Proje bittikten sonra ya yatirimci tarafindan
isletiimeli ya da kiralanmalidir(Ratcliffe ve digerleri, 1996). Gorildiugi Gzere gayrimenkul gelistirme
slireci ¢cok katilimcili bir sirectir, fiziksel ve finansal taraftan bircok paydasi bulunmaktadir. Finansal
Olcekte paydaslar, bankalar, yatirimcilar, finans, satis ve pazarlama birimleriyken, fiziksel Olgekte ise
tasarimcilar, miteahhitler ve tesis yoneticileridir(Bilge, 2018).

Asamalari madde madde siralanirsa (Topal, 2019),
Proje fikrinin olugsmasi ve gelistiriimesi

Pazar arastirma sireci

Alan sec¢im suireci

Arazi tedarik siireci

Tasarim sureci

insaat agamasi siireci

N o o k~ w N

isletme siireci

Bu makale t¢lincii maddede yer alan se¢im slirecine odaklanmaktadir. Bir sonraki baslik olan érnek ilge
Atasehir Modeli kisminda alan segimi icin yapilan asamalar anlatilacaktir.
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2.3.3. Ornek ilge Atasehir Modeli

Gayrimenkul yatirrm igin alan secgimi yapilirken arsanin fiziksel ve sosyal cevre ile iliskisi diger
gayrimenkuller ile rekabeti, parsel sekli, imar durumu, maliyeti, ulasim ve otopark imkanlari ve mevcut
altyapisi incelenmelidir (Tiirk, 2012). Atasehir ilgesinde toplu konut, ofis, otel, hastane ve alisveris
merkezi gibi gayrimenkullerin sayisi oldukca fazladir. Atasehir ‘in finans merkezi olmasi alani da daha da
cazibe haline getirmistir. Sabiha Gokcen Havaalani’na olan yakinligi ile de sehir disindan gelen kisiler igin,
ilcede yer alan oteller tercih edilmektedir. Alanin likslesmesi ile 6zel hastane ve alisveris merkezlerin
sayisi artmistir (Ozgelik, 2010).

Alana aglilan Universiteler bolgede az sayida olan yurt ihtiyacini daha pekistirmistir. Bu sebeple alanda
gayrimenkul yatirimi olarak yurt yapisi tercih etmek, bélgede bir eksiklige hizmet edecektir. Gayrimenkul
yatirimi tipi olarak belirlenen yurt kapsaminda oncelikli olarak etrafindaki tGniversiteler ve onlara olan
yakinligi belirlenmelidir. Analiz yapilan bélimde belirtildigi (izere Atasehir ilgesinde Fenerbahce
Universitesi’nin bulundugu alanda yurt binasi bulunmamaktadir. Bu mahalleye 6nerilecek olan yurt
binasi hem Fenerbahge Universitesine hem de bélgede bulunan diger {iniversitelere hizmet edecektir.

Sekil 4’de alan secim siireci dzetlendigi Gizere arsa secimi yapilirken ilk olarak arsa m? kullanimina, fiziki
olarak etrafinin ve kendisinin degerlendirilmesine, merkezi bir konumda ulasim olanaklarinin ve toplu
tasimaya erisiminin olmasina dikkat edilmelidir. Her arsaya yurt yapisi insa edilememektedir. Belediye
tarafindan sosyal tesis alani olarak belirlenmis olmasi gerekmektedir. Bu dogrultuda Atasehir
Belediyesi’'ne boélgede bulunan ve sosyal tesis alani olarak belirlenmis arsalar sorulmustur. Belediye
tarafindan iki adet Ferhatpasa Mahallesi’nde, bir adet de Atatliirk Mahallesinde yer alan sosyal tesis
alani yurt insasi igin alternatif olarak sunulmustur. Yapilan gevre analizi sonucunda ihtiyag alani olan
Atatlirk Mahallesinde yer alan arsa gayrimenkul alani olarak segilmistir. Bu tercih, analiz bélimiinde
belirlenen gereksinim ve diger arsalarinin igcinde ulasim, TEM’e yakinlik ve merkeze olan konumlari da
degerlendirilerek yapilmistir. Sekil 5‘de Belediye tarafindan belirlenen alanlar gosterilmistir. Atatlirk
Mahallesi sahip oldugu imkanlar ile 6grenci yurduna ev sahipligi yapmasi agisinda daha uygundur.

Atasehir Ilgesi Modeli

Seg¢im Kriterleri

Alana yiiriime Atagehir Atatiirk Mahallesi
mesafesinde
iiniversite bulunmasi TEM ve ana caddeye olan konumu,

toplu tagima olanaklari Ogrencinin ihtiyag
duyabilecegi
her seye erigim

Sekil 4. Gayrimenkul yatirimi olarak yurt yerinin belirlenmesi asamalari (Topal, 2019)
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Sekil 5. Belediye tarafindan verilen yurt gayrimenkul alan parselleri (Atasehir Belediyesi, 2021a)

Yapilan analizler ve belediyenin belirledigi alanlarin hem kendi icinde hem de gayrimenkul yatirimi
kriterlerinin degerlendirilmesinin sonunda, Atasehir Belediyesi’nin belirlemis oldugu yurt ve sosyal
tesis alanlari icerisinde Atatlirk Mahallesinde yer alan parsel 1890 ada 3, 6nerilecek olan yurt yatirimi
icin uygun gortlmusgtar.

Sekil 6'da Atatlirk Mahallesindeki yeri gosterilen yurdun karma yurt tipinde olmasi hem erkek yurdu
hem de kiz yurduna olan talep ve mevcut yurtlarin kontenjanlarinin dolu olmasi nedeni ile uygun
bulunmustur. Diger parseller Universite ve merkezlere olan uzakliklari nedeni ile gayrimenkul yatirim
icin uygun gorilmemistir.

Yurdun etrafinda yer alan Mozaik Carsi ve alternatifli marketlerin olusu, éniinden kalkan Kadikoy ve
Taksim dolmuslari 6grencilere imkan saglamaktadir. iicede yer alan diger tniversitelere olan yakinligi ile
(arag ile 15 dk., dolmus ile 30 dk.) 6grencilere Atasehir ilgesinde alternatif olusturmaktadir. Sekil 7’ de
Onerilen yurt alaninin Atatlirk Mahallesi icindeki konumu gosterilmistir. Secilen parsel Atasehir
Belediyesi’'nin belirlemis oldugu yurt alanlarindan, gayrimenkul yatirimi yapmak igin en uygun alan
olarak segilmistir.
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Sekil 7. Yurt alaninin Atatiirk Mahallesi icindeki konumu (istanbul Sehir Haritasi, t.y.; Yazarlar tarafindan
gelistirilmistir)
Secilen parsel kismen sosyal ve kiiltirel tesis alani kategorisine girmektedir. Ada/parsel numarasi
1890/3 ‘ tiir. Toplam parsel alani 11583 m%dir. Yapilasmanin olacagi alan 4033 m? olarak belirlenmistir.
Sekil 8'de parsel ve kullanilacak olan insaat alani gosterilmistir. Yapinin TAKS ve KAKS bilgileri sosyal
ve kdltlrel tesis alani oldugu igin verilmemistir. Proje bazindadegerlendirilmektedir. Daha onceki yurt
yerlesim bilgileri referans alinarak KAKS 0.75, kat sayisi ise 7 alinmistir.
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Sekll 8. Parsel ingaat alaninin gosterimi (Atasehir Belediyesi, 2021a)

TURMOB’un 2022 Yili icin Binalarin Metrekare Normal insaat Maliyet Bedellerini Gosteren Cetvel’ de
belirlenmis olan betonarme birim m? fiyati 839,53 kr olarak belirlenmistir (TURMOB, 2022).

Tablo 2’de gosterilen, toplam insaat maliyeti 2.538.738,72 kr olarak belirlenmistir. 7 kath olarak énerilen
yurtta kat basina 428 m? diismektedir. Bir oda alaninin ortalama 20 m? olarak belirlendigi projede, 150
m? ‘lik alan ortak alan icin ayrildiginda kalan m? ile 130 oda kontenjani olusmaktadir. Bu sayinin esit
dagilim ile kiz ve erkek 6grenciler i¢in ayrilmasi ve karma bir yurt olusmasi 6nerilmektedir. Oda ve
kontenjan sayisi max. tutulmus, bu karar bolgede yer alan tiim yurtlarin tam kapasite ile hizmet veriyor
olmasi ile alinmistir. Yurt yer se¢cimi ve maliyet acisinda 6rnek model olmasi igin g¢alisilan Atasehir ilgesi
yurt gayrimenkul yatirimi modeli icin yapilan ¢alisma asamalari talep yerinin belirlenmesi, uygun arsa
sec¢imi, blitce hesabi ve yurt tipi ve kontenjaninin belirlenmesi ¢aligiimistir.

Tablo 2. Yurt bitcesi hesaplama tablosu (TURMOB, 2022)

Yurt Bitgesi Hesaplamasi

Betonarme m? fiyat

Yurt insaat alani 3024 m?
£2.538.738,72

2.3.4.Tasinmaz degerlemesi ve yurt yatiriminin yeri

Yatirrm araci olarak degerlendirilen tasinmaz gayrimenkullerin 1. boélimde 5 grupta yer aldigi
belirtilmistir. Bunlar; ticari, endustriyel, 6zel, tarimsal ve barinma gayrimenkul yatirimlaridir. Yurt
yatirimlari barinma gayrimenkul yatirimi icinde yer almaktadir. Barinma gayrimenkullerinin diger yatirbm
araglari ise otel, konut (toplu konut daireleri), villa, tatil evleri seklinde alt birimlere ayrilmaktadir.
Bunlara ait bir tasinmaz degerlemesi Tablo 4’de yapilmistir. Tasinmaz (gayrimenkul); 6zline bir zarar
verilmeksizin bir yerden diger bir yere tasinmasi mimkiin olmayan, yerinde sabit duran arsa, arazi,
bagimsiz bolim (bina, apartman, is yeri, konut, villa, fabrika) gibi milklere verilen genel bir isimdir.
Tasinmaz degerlemesi; bir tasinmazin nitelik, fayda, cevre kullanim kosullari gibi faktorleri géz 6niine
alinarak, alim-satim glinlinde, degerinin tarafsiz bir sekilde tespit edilmesi islemidir (Gling6r, 1999).
Tasinmaz degerlemesi, tasinmazlarin kendilerine 6zgli karakteristik 6zelliklerinin ve istatistiklerinin
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analiz edilmesiyle onlarin gercek degerlerinin belirlenmesidir. Bu tasinmazlarin degerlerini belirleyen
faktorler; konum %35, altyapi %24, ulasim olanaklari %15, ¢cevrede bulunan niifus yogunlugu %12, cevre
bolgede yer alan niifusun sosyoekonomik durumu %10 ve tasinmazin fiziksel 6zelliklerinin %8 oraninda
tasinmaz degerine etki ettigi yapilan bir calismada ortaya konulmustur (Demirel ve digerleri, 2018).
Degerlendirme yontemi, tecriibe ve muhakeme kabiliyetiyle bir gayrimenkuliin Gzerinde dikkatlice
distnllmis deger bicme islemi olarak tarif edilebilmektedir (Dale & McLaughlin, 1988). Degerleme icin
secilecek yontem, degeri saptanacak tasinmazin konumu ve tasinmaz piyasasinin egemen
aliskanliklarina gére belirlenmektedir. Tasinmaz degerlemesi yapilirken piyasa yontemi, gelir yaklagimi
yéntemi, maliyet yaklasimi ydntemleri gibi ¢esitli yontemler kullaniimaktadir (Tarin, 2013) . Bu ¢calismada
yer alan tabloda gelir yontemi kullanilmistir. Gelir yontemi tasinmazin yillik gelirinin tahmin edilmesi
esasina dayanmaktadir, yani tasinmazin ekonomik émri boyunca yaratacagi gelirlerin buglinkii toplam
degeridir. Gelir yonteminde siirekli elde edilebilir gelir dikkate alinmakta; tasinmazdan “t” zamaninda
elde edilecegi varsayilan biitlin gelirleri kapsar ve deger saptama gilinlindeki faiz oraniyla degerinin
indirgenmesini ifade etmektedir.

Tablo 3’de gorilecegi lizere barinma gayrimenkuli yatiriminda en karli yatirim olarak otel gériinmekte
daha sonra 0zel yurt yatirimi ortalama %0.57 karlilik orani ile ikinci siray1 almaktadir.

Tablo 3. Barinma Gayrimenkulleri Karlilik Analizi Tablosu (Beyhekim TOKi Yénetimi, t.y.; Laren Resort, t.y.;
SURGY, t.y.; T.C. Kuzey Anadolu Kalkinma Ajansi, t.y.)

Toplam Yilhk  Toplam Yilik Gider ~ Kar Karlilik

Gelir Orani %
5 Yildizli Otel 6,300,00Euro 2,255,000Euro 4,050,000Euro 0.64
Konut Sitesi 349,952YTL 225,718YTL 124,234YTL 0.35
Tatil Evi 357,712YTL 293,652YTL 64,060YTL 0.18
Ozel Yurt Binasi 1,453,200YTL 623,623YTL 829,577YTL 0.57

2.4. Atasehir Modeli

Atasehir ilgesinde yer alan Universite ve yurtlarin kontenjanlarina bakilmis, ardindan yurtlarin doluluk
oranlari incelenmistir. %100 doluluk oranlariyla yurtlar, gayrimenkul yatirimi tipi olarak Atasehir
ilcesinde yurt binasi tercihinin pozitif senaryo ile sonuglanacagini géstermistir. Bu dogrultuda mevcutta
yer alan Universite ve yurtlarin konumlari incelenmis, ihtiya¢ duyulan alan ve dnerilen alanlarla birlikte
degerlendirilerek her ikisinin de ortak sonucu olan Atatirk Mahallesinde yer alan parsel olarak
belirlenmistir. Teknik agidan bir yurdun donanimli olmasi icin gereken fiziki, alt yapigibi etkenler
dogrultusunda secilen arsaya yatirimci icin 6rnek maliyet hesabi da yapilarak bir model ¢alismasi
olusturulmustur. Sekil 9'da ifade edildigi lGzere projenin asamalari sirasiyla makale calismasinda ele
alinmistir (Topal, 2019). ilk olarak ihtiyag duyulan gayrimenkul tipinin belirlendigi ardindan yapilan pazar
ve alan secim siirecleri sonuncunda arazi tedarik sireci secilen belediyeden gayrimenkul tipine uygun
arazi bilgilerinin edinilmesi ile devam etmistir.

Sekil 10’ da belirtildigi Gzere gayrimenkul olarak yurt yeri seciminde ilk olarak Universite ile olan
mesafesine bakilmalidir. Bu mesafe 30 dk’lik yliriime mesafesinde yaklasik 2 km’ yi asmayacak sekilde
alan segilmelidir. Ogrenci toplu tasima imkanlarina miimkiin ise yurt binasi 6niinden degil ise de en fazla
10-15 dk’lik yiiriime mesafesinde erisebilmelidir. Ogrenci, giinliik ihtiyaclarini karsilayabilecegi market,
alisveris merkezi, kuafor, kirtasiye, restoran gibi alanlara yine en fazla 30 dk yirime mesafesinde erisim
saglayabilmelidir. Sosyal faaliyet acisindan yurt yapisi 6grencileri kapali — acik alanda spor yapabilecegi,
sosyallesebilecegi yesil alanlara sahip olmalidir. Etrafinda 6grencilerin eglence mekani olarak
erisebilecegi sinema, bowling oyun salonu gibi sosyal alanlarin olmasi tercih edilmelidir.
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GAYRIMENKUL GELISTIRME SURECI

gayrimenkul yatirim tipinin belirlenmesi
yaurimei ve fonlarn belirlenmesi

1. Proje fikrinin olugmasi ve gelistirilmesi
2. Pazar aragtirma siireci

3. Alan se¢im siireci

4. Arazi tedarik siireci
5. Tasanm siireci teknik ekip kurulmasi

6. Ingaat agamasi siireci insaat siireglerinin belirlemesi

7. Isletme siireci

mevcut gayrimenkul yatirimlarin arastirilmasi
gelir ve tercih edilme oranlarina bakilmasi

segilen ilge belediyesinden imar durumu 6grenilmesi
belediye ile anlagma yapilmasi

gayrimenkul yatinmin planlanan siire¢ler dogrultusunda isletilmesi
ya da kiraya verilmesi yatinmin takip edilmesi

Atagehir Ilgesi Modeli

Seg¢im Kriterleri

Alana yiiriime
mesafesinde
tiniversite bulunmasi

Atasehir Atatiirk Mahallesi

TEM ve ana caddeye olan konumu,
toplu tagima olanaklari Ogrencinin ihtiyag
duyabilecegi

her seye erigim

Sekil 9. Gayrimenkul yatirimi olarak yurt yerinin belirlenmesi asama (Yazarlar tarafindan gelistirilmistir)

Sekil 10’ da belirtildigi Gizere se¢im modelinde yer alan kriterlere uygun Atatlirk Mah.‘de yer alan parsel
secilmistir.

| YURT BINASI YER SECIM MODELI |

A

L

3

3

d

YAKLASIK 30 DK
YURUME MESAFESI

YAKINLIK EN FAZLA 10-
15 DK YURUME
MESAFESI

EMEK IHTIYACLARINA
EN FAZLA 30 DK
YURUME MESAFESI ILE
ERISIM

ALAN, EGLENCE
MEKANLARINA
YUROME
MESAFESINDE ERISiM

UNIVERSITEYE ULASIM GUNLUK iHTIYACA SOSYAL FAALIYETE YURT ALANI
YAKINLIK OLANAKLARI ERI§IM ERISIM
SPOR FAALIVET
MARKET,
4 ALANLARI KAPALI VE YAKLASIK ODA ALANI
EN FAZLA 2 KM EOELY MealAT, MISVER|$, KIRU\SWE'V ACIK MEKAN DA,YE,‘pll 20 M? BELIRLENEN

PARSEL 3024 M°
KARMA KULLANIM ik
KisiLiK ODALAR

Sekil 10. Yurt Binasi Yer Secim Modeli (Yazarlar tarafindan gelistirilmistir)
3. Bulgular ve Tartisma

Yurt yatirnrmi makalede yer aldigi Gzere desteklenmesi gereken bir yatirim tipidir. Yatinmin gelir
kapitalizasyonu hesaplanarak net isletme geliri hesaplanabilir (Gorgiin, 2017). Bu gosterge secilen
gayrimenkul yatirimi tipinin, isletme stirecindeki gelirini ortaya koyacaktir. Yillik net kira geliri tablo 4 ‘de
hesaplandig lizere sirasiyla 72.576.000,00 £, 9.580.032,00 £ ve 3.810.240,00 £ bulunmustur.

Tablo 4’ de ayni arazi 6zelinde ofis ve konut yapisi olarak gayrimenkul yatirimi yapilmasi durumunda
yapilarin kira gelirleri karsilastirilmistir. 2022 yili birim m? fiyatlarina gére karsilastirma yapilmstir.
Yatinmlarin getirecek oldugu kazanglar, Atasehir ilcesinde yer alan birim m? fiyatlarin, toplam m? ile
carpiimasiyla elde edilmistir. Bu hesap sonucunda kira getirisi tablosunun da gosterdigi lzere yurt
gayrimenkul yatirimi, ofis ve konut yapilarina gére sonrasinda kira getirisi daha yiksek yatirimlardir.
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Tablo 4. Karsilastirmali Gayrimenkul Getirisi Hesaplama Tablosu (Yeditepe Universitesi, 2022; istanbul Ofis
Pazarina Genel Bakis, 2022; istanbul Ozel Yurt Fiyatlari 2021-2022; Habertiirk, 2022)

2022 YILI M2 MALIYET VE KiRA GETIRiSi HESAP TABLOSU

Yurt Bitgesi Hesaplanmasi

Atasehir ilgesi icin Degerler

Betonarme m?

Yurt Kira Bedeli m?

3024 m2 yurt ayhk

Bir yillik yurt kira geliri

YURT fiyati 839.53 | fiyat:: kira bedeli : bedeli:
YATIRIMI
Yurt ingaat alani 3024 m? £2.000,00
3024 m2 yurt
insaat bedeli: £2.538.738,72 £6.048.000,00 £72.576.000,00
Ofis Bltgesi Hesaplanmasi Atasehir ilgesi igin Degerler
Betonarme m? Ofis Kira Bedeli m2 3024 m2 ofis aylik Bir yillik ofis kira geliri
OFiS fiyati 839.53 | fiyati: kira bedeli : bedeli:
YATIRIMI Ofis ingaat alani 3024 m? 264,00
3024 m2 ofis
ingaat bedeli: £2.538.738,72 £798.336,00 £9.580.032,00
Konut Biitgesi Hesaplanmasi Atasehir ilgesi icin Degerler
Betonarme m? Konut Kira Bedelim? | 3024 m2 konut Bir yillik konut kira geliri
KONUT fiyati 839.53 | fiyat: aylik kira bedeli : bedeli:
YATIRIMI Konut ingaat alani 3024 m? £105,00

3024 m2 konut
ingaat bedeli:

£2.538.738,72

£317.520,00

£3.810.240,00

Yatirimlarin degerini hesaplamak igin, Uniform Compound Amount (UCA) ‘Birikimli Sabit Tutar Miktarr’
formili tablo 5’de kullanilmistir. Belirli faiz orani ile gelecekte yatirimin elde edecegi deger tablo 5'de
F= A x (1+i)"- 1/ i formullyle hesaplanmistir ( Blank & Tarquin, 2018; Sepulveda ve digerleri,1984).

F: Yatinnmin Yillik Sabit Degerin Bugiinki Degeri

A: Yillik Geliri

i: Faiz Orani

N:Ekonomik Omrii temsil etmektedir.

Tablo 5’ de yurt, ofis ve konut yapilarinin 25 yil ekonomik 6mrii olacagi kabul edilmistir. Bu gelirlerin 25
yil boyunca sabit olarak olusacagi varsayillmis ve 2022 yilinda piyasalarda gegerli olan %17,25 faiz ile
gincellenerek (1+ %17,25)25 -1/ %17,25 formll ile glinimize getirilmistir. Bu tabloya gore yatirnm kari

yurt > ofis > konut olarak ortaya ¢ikmistir.
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Tablo 5. Karsilastirilmali Kapitalizasyon Oranlari (Blank & Tarquin, 2018; Blyikkaracigan & Ertas, 2015;
Sepulveda ve digerleri, 1984)

YURT YATIRIMI iGiN YILLIK SABIT DEGERIN BUGUNKU DEGERI

Yurt Yatirimin Yillik Sabit Degerin =  VY|LLIK GELIR X (1+ %17,25)% -1/ %17,25
Buglinki Degeri

YURT £72.576.000,00 X 30,83 = $2.237.518.080,00

YATIRIMI | YURT YATIRIMI ICIN KAPITALIZASYON DEGERI

Yurt insaat Maliyeti /
(Yilhk Sabit Degerin Bugtinkii = 4£72.576.000,00 / $2.234.979.341,28 = 0,032472783
Degeri— Yurt insaat Maliyeti)

OFiS YATIRIMI iGN YILLIK SABIT DEGERIN BUGUNKU DEGERI

Ofis Yillik Sabit Degerin Buglinkli =  Y|LLIK GELIR X  (1+%17,25)25-1/ %17,25
Degeri

OFis £9.580.032,00 X 30,83 = £295.352.386,56

YATIRIMI | OFjsS YATIRIMI iCIN KAPITALiZASYON DEGERI

Ofis ingaat Maliyeti /
(Yilhk Sabit Degerin Bugtinkii = $9.580.032,00 / %£292.813.647,84 = 0,032717164
Degeri — Ofis insaat Maliyeti)

KONUT YATIRIMI iCiN YILLIK SABIT DEGERIN BUGUNKU DEGERI

Konut Yillik Sabit Degerin = YILLIK GELIR X (1+%17,25)%5 -1/ %17,25
Buglinkiu Degeri

KONUT £3.810.240,00 X 30,83 = £117.469.699,20

YATIRIMI | \ ONUT YATIRIMI iCIN KAPITALIZASYON DEGERI

Konut insaat Maliyeti / =  $3.810.240,00 / $114.930.960,48 = 0,033152425
(Yillik Sabit Degerin Buglnki

Degeri — Konut insaat Maliyeti)

Pandemi sonrasi Atasehir ilcesi’nde 6zel yurt yatirimi icin olusturulan model nerisinde, kapitalizasyon
oranlarina goére en karli yatirim yurt yatirnmidir. Bu noktada 6grencilerin konuta goére yurt tercihinde
bulunmasi yatirim kararini desteklemektedir. Yurtta kalan 6grenciler camasir yilkama, temizlik ve yemek
hizmetleri almaktadirlar. Bu hizmetler konuta gore, yurt yapisini 6grenci igin tercih sebebi yapmaktadir.
Ayrica ortaklasa ev kiralayan 6grenciler sorasinda ailelerin eve gelmesi, daginiklik, ev isi paylasimlari gibi
konularda anlasmazlik yasayabilmektedirler. Yurtta faturalarin yurt licretine dahil olmasi, hizli internet
erisimi gibi konular da 6grencinin yurtta kalmayi istemesini destekleyen unsurlardir. Aileler de yurt
yapisini konuta gore daha glivenli bulduklari icin tercih etmektedirler. Yurt yapisi, ofis yatirimina gore
de karli gorilmektedir. Bolgede yeteri kadar ofis alani bulunmaktadir. Bu yogunluk, yurt yapisi ile
karsilastirildiginda yurt yapisi alan igin ihtiyactir. Bu etkenler géz 6niine alindiginda, Atasehir ilgesine
onerilecek yurt gayrimenkul yatirnmi desteklenmelidir.

4. Sonug ve Oneriler

Pandemi sonrasi Atasehir ilcesi’nde 6zel yurt yatirimi yer belirleme modeli énerisi icin , makale calismasi
ilk olarak gayrimenkul yatirimi tipi secim nedenlerini, pandemi sonuglariyla ele almistir. Ardindan alan
secimi yaparak mevcutta yer alan ve gayrimenkul yatirimini etkileyen faktorleri incelemistir. Bu analizler
sonucunda gayrimenkul yatinmina ihtiya¢ duyulan ve hayata gectiginde bir yatirim tipi olarak kazang
saglayacagi dislinilen yurt binasi icin alan secimi yapiimistir. Modelde alan seciminde dikkat edilmesi
gereken basliklar belirlenmistir. Bu se¢im dogrultusunda bitge hesabi yapilmistir. Bolgede ihtiyag
duyulan yurt tipi ve kontenjan sayisi belirlenerek 6rnek gayrimenkul yatirimi alan se¢imi modeli
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olusturulmustur. Alan segimi yatinnm siirecinin énemli bir boliminl olusturmaktadir, fakat yatirim
slreci bircok asamadan olusmaktadir. Yetkin kisilerden alinacak hizmetler ve sirecinin kontroli
sayesinde yatirimcilarin pozitif senaryo ile siireci takip etmesi mimkindir. Ginimuz kosullarinda risk
etkenlerini minimum seviyeye indirerek yatirim yapilmasi gerekmektedir. Modelde yer alan, yurt
yapisinin sahip olmasi gereken 6zellikleri barindirmasi risk etmenlerini sifira indirmektedir.

Gayrimenkul yatirimi tipleri; ticari gayrimenkul yatirimi, endistriyel gayrimenkul yatirimi, tarimsal
gayrimenkul yatirimi, cok amagli gayrimenkul yatirimi ve barinma konut gayirmenkul yatirimi olarak
bes ana baslik altinda toplanabilir (Ocak, 2006). Atasehir ilgesinde konut yatirimlari, ticari yatirim olarak
ofis yapilari, is merkezleri, otel, spor salonlari, hastane ve lniversiteler bulunmaktadir. Karma kullanimh
gayrimenkul yatirimi tipi olarak, Brandium, Palladium, Metropol gibi cok fonksiyonlu yapilar; ofis, avm
ve konut islevinde yer almaktadir.

Pandemi etkisinde Ozel yurtlar, 6grencilerin uzaktan egitime devam etmesiyle kapanmak zorunda
kalmistir. Orgiin egitime geri donilmesiyle yurt talebi, artan kiralar ve dgrencilerin tek yada iki kisiyle
kalmak istemesiyle artis gostermistir. Bu noktada ilcede tam kapasite ile calisan 6zel yurtlara bir
yenisinin eklenmesi ihtiyag talebine yonelik bir yatirim olacaktir. Yatirimcinin bu ihtiya¢ dogrultusunda
gayrimenkul yatirirmi olarak yurt tercihi, yatirnm tipine ihtiya¢ duyan Atasehir ilcesi 0Ozelinde
degerlendirilmistir.

Yapilan yillik kira getirisi gostergesi ve Atasehir ilcesi 6zelinde belirlenen yurt kapasitesinde artis
gayrimenkul yatirimi tipi olarak yurt yapisini destekler nitelikte bulunmustur. Devlet planlamasi, yeni bir
kamu politikasi olarak yeni yurt yapisi yatirimi desteklenmeli, 6grenci yogunlugu dogrultusunda imara
yeni alanlar agilmalidir. Bu alanlar etrafinda bulunan 6grenci kullanimina uygun sosyal tesis alanlariyla
desteklenmelidir. il planlamasinda 6grenci yogunlugunun bulundugu ilgelere konaklama ve sosyal
alanlar ile desteklenen yeni strateji planlari eklenmelidir.Yurt yatirimi, kiitiiphane gibi sosyal alanlarla
desteklenmeli, kentlerde yer alan arsalar bu dogrultuda imar planina dahil olmalidir.

Tesekkiir ve Bilgi Notu

Makale ulusal ve uluslararasi arastirma ve yayin etigine uygundur. Calisma icin Etik Kurul onayi
gerekmemektedir.
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A Proposed Model for Site Selection of Private Dormitory Investment
in the Atasehir District in the Post-Pandemic Period
Summary

The economic difficulties experienced with the pandemic caused a loss to the private dormitory
enterprises due to the transfer of education to the online platform, resulting in the closure of these
enterprises. With the return to normal life following vaccination and the resumption of formal
education, the demand for student dormitories has re-established itself. The dormitory capacities,
already insufficient before the pandemic, have become wholly inadequate due to these closures. Many
students could not find a dormitory and could not meet one of their basic needs for shelter, as they
could not find a house suitable for their budget with the increasing rents. At this point, as a real estate
investment, dormitory operation becomes attractive for both the investor, the operator, and the service
recipient. Real estate investment has been a preferred type of investment from past to present.Private
dormitory projects developed as real estate investments represent a secure investment model that both
meets demand within a specific timeframe and generates profit for investors.However, for a positive
investment scenario to be realized, it is essential that the development processes are clearly defined
and properly implemented.Among these processes, the selection of the investment location constitutes
a critical step in real estate development.Firstly article examining estate investment types, after focused
on examining the dormitory types. The article focuses on the dormitory building as a real estate
investment. The focus of the study, which deals with this issue in order to propose a solution to the
negative consequences of the pandemic process, is to create an exemplary model for the selection of
areas, which is very important for real estate investment. Site selection in terms of architecture is one
of the important decisions of the project. According to Topal (2019), the stages of real estate investment
follow each other as: the generation and development of the project idea, the market research process,
the site selection process, the land acquisition process, the design process, the construction phase, and
the operation phase.This article focuses on the third stage, the site selection process. In this point, has
developed a model that encompasses the stages of the process by addressing the dormitory building
thatis currently needed. In order to express the model through an example, Atasehir District was chosen
for the field study with its universities, alternative housing types, and conditions that take place in the
global platform. In line with this preference, the article, which determined the Atasehir District for the
field study, deals with the stages and analyses required for the model proposal it targeted, respectively.
In this context, the Atasehir Municipality was consulted regarding the available plots designated as
social facility areas within the district. The municipality presented three alternatives for dormitory
construction: two located in Ferhatpasa Neighborhood and one in Atatiirk Neighborhood.Following an
environmental analysis, the plot located in Atatlirk Neighborhood —identified as an area of need—was
selected as the real estate site.This choice was made based on the requirements defined in the analysis
section, as well as by evaluating factors such as accessibility, proximity to the TEM highway, and central
location in comparison to the other plots. Then the dormitory capacity of the district was calculated.
The dormitories in the district are operating at full capacity, and the quotas are insufficient for the
student demand in the area. The need was determined by evaluating the current university and
dormitory locations, the investment budget was also calculated, and the project development process
of the dormitory building, which will be proposed as a real estate investment, was developed as a model
for investment planning. In the Atasehir District, investments such as mass housing, offices, hotels,
hospitals, and shopping malls have been included as real estate investments. However, the number of
private dormitories in the area is insufficient. This data was obtained as a result of interviews with
private dormitories in Atasehir. All private dormitories are operating at full capacity. In line with this
need, a dormitory facility is proposed as a real estate investment. In the model proposal created for
private dormitory investment in the Atasehir District after the pandemic, the most profitable investment
was determined as dormitory investment according to the calculation made with capitalization rates.
For the private dormitory investment location determination model proposal in Atasehir District after
the pandemic, the article first addressed the reasons for choosing the real estate investment type with
the pandemic results. Then, by selecting the area, it examined the factors that are currently available

58



Journal of International Architectural Sciences, 2025, 2 (1): 37-59.

and affect real estate investment. As a result of these analyses, an area selection was made for the
dormitory building that is needed for real estate investment and is thought to provide profit as an
investment type when it is put into practice. The headings to be considered in area selection in the
model were determined. A budget calculation was made in line with this selection. A sample real estate
investment area selection model was created by determining the type of dormitory needed in the region
and the number of quotas. While site selection is a key part of the investment process, it is only one of
many critical stages. Rental incomes of the structures.Thanks to the services to be received from
competent people and the control of the process, it is possible for investors to follow the process with
a positive scenario. In today's conditions, it is necessary to make investments by minimizing the risk
factors. The fact that the dormitory structure in the model has the features it should have minimizes
the associated risks significantly. Real estate investment types can be grouped under five main headings
as commercial real estate investment, industrial real estate investment, agricultural real estate
investment, multi-purpose real estate investment, and housing real estate investment (January, 2006).
Housing investments in the Atasehir district include office buildings, business centers, hotels, gyms,
hospitals, and universities as commercial investments. As a mixed-use real estate investment type,
multifunctional buildings such as Brandium, Palladium, and Metropol are used as office, shopping mall,
and housing functions. Private dormitories had to be closed due to the pandemic as students continued
their distance education. With the return to formal education, the demand for dormitories increased
due to increasing rents and students wanting to stay with one or two people. At this point, adding a new
one to the private dormitories operating at full capacity in the district will be an investment directed to
the demand. In line with this need, the investor's dormitory preference as a real estate investment was
evaluated specifically for the Atasehir district, which needs this type of investment. In the case of real
estate investment, as office and residential structures on the selected land, the rental income of the
structures was compared. A comparison was made according to the unit m? prices of 2022. The incomes
that the investments will bring were obtained by multiplying the unit m?2 prices in the Atasehir district
by the total m2. According to the rental income table,this calculation shows that, as a result of this
calculation, dormitory real estate investments are investments with higher rental income compared to
office and residential structures. The annual rental income indicator and the increase in dormitory
capacity determined specifically for the Atasehir district were found to support dormitory structures as
a real estate investment type. Not only found the article is found requirement to dormitory, but also
the net operating income was calculated by capitalizing the income of different investment types.
Accordingly, the investment profitability was found to be dormitory > office > residential. The article
also suggests, recommended that public planning authorities support dormitory structure investments
as a new public policy; new areas should be opened for development in line with student density. These
areas should be supported with social facility areas suitable for student use around them. New strategy
plans supported with accommodation and social areas should be added to the districts with student
density in provincial planning. Dormitory investments should be supported with social areas such as
libraries, and lands in cities should be included in the zoning plan accordingly. The proposed model aims
to enable investors to monitor the process and determine the most accurate investment return through
a comparative capitalization value table. The capitalization rate (cap rate) is the ratio of the annual net
income of the investment to the investment value and is used to measure the profitability of the
investment. Subsequently, with a cost and rental income table, the model serves as an example to
calculate the profitability of the investment over the years of operation. These calculations make it
easier for investors to make financial planning and risk management. In addition, the model facilitates
the monitoring of the process and enables objective evaluation of investment performance. It
contributes to the standardization of processes to increase the chance of success of investment projects.
This study, which is specific to the Atasehir region, will support investors and academic studies.
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Oz

Konut yapiminda  kullanilan materyaller gelisen teknolojiler ile birlikte doganin verdigi imkanlar ile
hazirlananlardan; giiniimiizde kullanilan celik, hafif beton, glulam ahsap, lamine cam vb. yapi malzemelerine
evrilmistir. Hizla artan diinya niifusu ve endiistriyel alanda meydana gelen teknolojik gelismeler, beraberinde
yasanan savaslar, dogal afetler ile birlikte yapi stoklarinin tiikenmesine sebep olmus ve toplu konut liretimine
olan ihtiyaci arttirmistir. insaat sektériinde bu ihtiyacin karsilanmast igin gelismis toplu konut iiretim yéntemlerine
yénelme olmustur. Tiinel kalip teknolojisi 1990’larda ézellikle deprem bélgelerinde yapilacak toplu konut projeleri
icin yurt disindan ithal edilmis bir yapim teknolojisidir. Kendine gére bazi kisitlamalari olsa da toplu konut ve yurt
yapiminda siklikla kullanilmistir. Bu ¢alismanin amaci endiistriyel kalip teknolojilerini tanitmak ve tiinel kalip
teknolojilerinin uygulanma ydéntemini, tasarima getirdigi kisitlamalari Atasehir Uydukent projesi lizerinden
gostererek giincel durum degerlendirmesi yapmaktir. Ozellikle deprem bélgelerinde ve coklu konut iiretiminin
yapildigi alanlarda kullanilan bu teknoloji TOKI araciliiyla son yillarda istanbul’dan Tiirkiye’nin diger deprem riski
olan bolgelerine kaydirilmistir.

Anahtar kelimeler: Yerinde betonarme yapim, Tiinel kalip teknolojisi, Endiistriyel kaliplar.

State of Tunnel Formwork Technology in Today's Construction
Industry: An Assessment

Abstract

Housing materials have evolved from natural, technology-driven solutions to the building materials we use now,
including steel, lightweight concrete, glulam wood, and laminated glass. Demands from a growing world
population, coupled with wars and natural disasters, have led to a need for increased mass housing production.
In response, the construction industry has adopted advanced mass housing production methods. Tunnel
formwork technology, imported from abroad in the 1990s, is particularly suited to mass housing projects in
earthquake-prone areas. Despite certain limitations, it has been widely used in the construction of mass housing
and dormitories. This study aims to introduce industrial formwork technologies and evaluate the current situation
by demonstrating the application methods of tunnel formwork technologies and the design constraints they
impose, using the Atasehir Uydukent project as an example. In recent years, this technology has been transferred
from Istanbul to other earthquake-prone regions of Turkey through TOKI, and is used in areas where mass housing
production is carried out.
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1. Giris

Dinyanin en aktif deprem kusaklarindan biri olan Alp Himalaya deprem kusaginda yer alan Tirkiye’'de
yasanan biiyiik depremler sonrasinda ézellikle dnce istanbul’da daha sonra riskli diger illerde tiinel
kalip sistem ile toplu konutlar insa edilmistir. Bu teknoloji ile insa edilen yapilarin tasiyici sistemi tek
parcali (monolitik) sistem gibi hareket etmekte ve 6zellikle cok katl yapilarda deprem etkisi altinda,
yapilar daha rijit davranis sergilemektedir. Deprem etkisiyle meydana gelen kuvvetlerin tamaminin
betonarme perdeler ile tasinmasi yatay rijitligi arttirdigindan, geleneksel kalip sistemi ile insa edilen
cerceve sistemlere gore tiinel kalip sistemi ile insa edilen yapilar daha givenli olmaktadir (Tiirkel ve
Ergen, 2016).

Tunel kalip teknolojisi 6zellikle deprem riski tasiyan biiyik sehirlerde uydu kentlerin ve toplu konutlarin
yapiminda kullanilan bir teknolojidir. Kentsel déniisiim projeleri kapsaminda TOKi’nin sik¢a kullandigi
bir yapim yontemi olmasina ragmen tekil konut yapiminda kalip maliyetinden dolayl bu sistem
kullanmamaktadir. Bunun; projelerin benzer dis goérinisleri, kullaniclya sunulamayan mekan
degistirme esnekligi, maliyetlerin yiiksekligi, mekan agikliklarinda kisitlama gibi sebepleri oldugu
disiinilmektedir. Giiniimiizde TOKi ve diger firmalar tiinel kalip teknolojisini deprem konutu
yapiminda kullanmaktadir. Bu calismada tiinel kalip teknolojisi istanbul, Atasehir'de 5 farkli firma
tarafindan yapilan 1. ve 2. Etap toplu konut projeleri arasindan segilen, farkl 6zelliklere sahip 5 proje
Uzerinden degerlendirilecek ve kalip sisteminin avantajlari ve kisitlamalari ortaya konulacaktir. Bu
konuda daha 6nce yapilan galismalar asagida yer almaktadir.

Cicek (1985) toplu konut dretiminde tinel kalip sistemlerinin kullanilmasinin avantajlarini ve
dezavantajlarini arastirdigi calismasinda sectigi toplu konut modelinin tGzerinde tiinel kalip sistemlerin
uygulanabilirligini arastirmistir. Sahin (1999) yaptigi calismada tinel kalip teknolojisinin konut
planlamasina uygunlugunu incelemistir. Balkaya ve Kalkan (2002) yaptiklari calismada 6zellikle tilkemiz
gibi deprem bolgelerinde geleneksel kalip sistemi yerine tercih edilen tlinel kalip sistemi kullanilarak
insa edilen yapilarin deprem yiikleri etkisi altindaki davranislarini incelemislerdir. Korur (2004) tinel
kalip sistemleri ile toplu konutlarin insa asamasinda karsilasilan teknik sorunlar ve toplu konut
imalatlarinda bu sistemleri kullanan firmalarin bu sorunlara gelistirdigi ¢ozimleri calismasinda
incelemistir. Oguzalp ve Korur (2005) toplu konut Uretiminde tinel kalip teknolojisinin kullanimiyla
karsilagilan sorunlari ele aldiklari ¢calismalarinda; yiklenici firmalarin maliyeti 6n planda tuttuklari igin
dogru 1s1 ve ses vyalitim detaylari uygulamadiklari, projelendiriimeyen detaylarin sonradan
degistirilmesi, kalifiye is¢i calistirlmamasi nedeniyle uygulamada hatalar oldugu, arge ¢alismalarinin ve
denetimlerin yetersiz olmasi nedeniyle erken yapi hasarlari olustugu ve bunun da kullanicilarda konfor
ve estetik sorunlarina yol agtigi sonuclarina varmislardir. Bulgu (2007) yaptig1 calismada tinel kalip
sistemi ile insa edilmis, taslyici sistemi yalnizca perdelerden olusan yapilari Deprem Bolgelerinde
Yapilacak Binalar Hakkinda Yonetmelik (DBYBHY 2007)'te verilen deprem boélgeleri ve zemin
parametrelerine gore karsilastirmali olarak incelemistir. Tlrkel (2016) tiinel kalip sistemi ile insa edilen
¢ok katl betonarme yapilarda bina 6zellikleri ile maliyet arasindaki iliskiyi incelemistir. Ugur ve digerleri
(2017) calismalarinda Toplu Konut idaresi tarafindan daha énce uygulamasi yapilmis olan ¢ok katli bir
bina projesinin tasiyici sistemini yeniden olusturarak ide-cad programiyla yapinin statik ve dinamik
analizlerini yapmis, tasiyici sistem daha 6nce perdelerden olusurken, “perde + cergeve” sisteme
donustlridlmistir. Sonugta tiinel kalip sisteminin, geleneksel kalip sistemlere gore ilk yatirim
maliyetinin daha fazla oldugunu ancak kalip 6mriiniin diger kalip sistemlerine goére daha uzun olmasi
nedeniyle toplu konut imalatlarinda daha avantajli oldugu, uygulama sayisinin nispeten az olmasi
durumunda ise geleneksel ahsap kalip sisteminin daha avantajli oldugu sonucunu cikarmislardir.
ilerisoy ve Tuna (2018) yaptiklari ¢alismada tiinel kalip sistemi ile insa edilen dikdértgen planli
betonarme yapilarda plan boyutlari ve kat adedinin maliyete etkilerini arastirmislardir. Akbas ve
Caliskan (2023), “Tunel Kalip Sistemi” baslikli bildirilerinde 6zellikle toplu konut Gretiminde siklikla
kullanilan bu yapim teknolojisi ile ilgili literatlr taramasi yapmis ve sistem hakkinda bilgi vermislerdir.

2. Materyal ve Yontem

Bu calismada literatilirden elde edilen veriler 1siginda hazir kalip teknikleri Gzerinde durulmus, buradan
tiinel kalip sistemlerine gecilmis, daha sonra bu baglamda istanbul Atasehir’de tiinel kalip teknolojisi
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kullanilarak yapilan 1. ve 2. Etap projeleri incelenmistir. Tinel kalip sisteminin tasarima ve yapima
getirdigi avantaj ve kisitlamalar, proje verilerinden ve santiyede ilgili profesyonellerle yapilmis olan
sOzli goriismelerden yararlanilarak irdelenmistir.

Bu kapsamda 1. ve 2. Etap toplu konut projeleri arasindan secilen, farkli 6zelliklere sahip 5 proje
Uzerinden degerlendirmeler yapilmistir. Degerlendirmeler yapilirken bina tasarim — yapim iliskileri
Uzerinde durulmustur. Bunlarin arasinda plan tiplerinin yapim sistemine etkileri, cephe bicimlerinin ve
cepheye kazandirilmak istenen hareketliliklerin perde duvar yerlesimlerini nasil etkiledigi, balkon
tiplerine ve mekan genisliklerine gore kalip tiplerinin nasil secildigi, bloklarin déseme betonlarinin
hangi siraya ve zamanlamaya goére dokildiklerinin irdelenmesi sayilabilir. Son bolimde ise bu
teknolojinin baska sehirlerde kullanildigi diger proje tiplerinden 6rnekleri verilmistir.

3. Bulgular ve Tartisma

Tirkiye’de deprem boélgeleri icin toplu konut sektériinde en fazla kullanilan kalip teknolojisi tiinel kalip
sistemidir. istanbul ve cevresinde kurulan Atakéy, Mimaroba, Sinanoba, Bahgesehir, Atasehir gibi kendi
baslarina kiiclik birer sehir sayilabilecek yerlesim alanlarinda, toplu konutlarin hatta 1-2 katli villalarin
yapimi igin tiinel kalip ile yerinde yapim yontemi kullaniimigtir. Siddetli sarsintilar ile yikimlara ugrayan
Golcuk, Yalova, Adapazari, Erzincan, Dinar, Hatay, Adiyaman, Maras gibi deprem riski yliksek olan
sehirlerde tiinel kalip teknolojisi kullanilarak toplu konutlar yapilmaktadir. Bu teknoloji ile yapilan
konutlarda bitiin binanin perde duvarlardan olustugu disiinilirse, herhangi bir deprem aninda cephe
panolarinin hareketi disinda binanin yatay kuvvetlere karsi yeterince stabil olabilecegi kabul
edilmektedir (Findikoglu, 1996). Ancak ginimiizde deprem bolgeleri disindaki sehirlerde konut
Uretiminde bu teknolojinin kullanimi neredeyse kalmamistir. Tlinel kalip teknolojisi yerine kullanici
esnekligine, farkl kat planlari ve yiiksekligi yapimina izin veren, kaliplarin santiyede proje 6l¢ilerine
uygun kurulabildigi sik kirisli kalip sistemleri kullaniimaktadir.

3.1. Betonarme Yapimda Kullanilan Kalip Sistemleri

Cok katli betonarme binalar iki sekilde yapilmaktadir. En sik kullanilan yapim sekli kaliplar kullanarak
“Yerinde Yapim” teknolojisidir. Digeri ise binayi olusturan yapi elemanlarinin ayri ayri fabrikada Uretilip
santiyede birlestirildigi “Prefabrike Yapim” ‘dir. Deprem agisindan kullanicilar tarafindan daha givenilir
olarak gortlen, kalifiye eleman calistirma zorunlulugu olmayan, prefabrike sisteme gore daha ucuz
oldugu disinilen ve sonradan kismen degisiklik yapmaya imkan veren betonarme yerinde yapim
sistemlerinde kullanilan kahplar kullanildigi yerde kalan yani “Kahci Kaliplar” ve sokiltp tekrar
kullanilan “Sokulebilir Kaliplar” olarak ikiye ayrilmaktadir.

Kaliplar, taze dokiilmis betonun istenilen forma girmesini saglayan ve beton prizini alana kadar betonu
destekleyen yardimci insaat elemanlaridir. Yapim sektoriinde hazir kaliplar, endistriyel bir Gretime
ulasmak amaciyla yapilan g¢alismalarin sonuglarindan biri olarak ortaya ¢ikmistir. ikinci Diinya Savasi
sonrasl ortaya c¢ikan ve gliniimizde de slren hizli ve kaliteli yapi Gretimi ihtiyaci geleneksel yapim
sistemleri ile karsilanamamis, o tarihten itibaren geleneksel yapimi gelistirme yollari aranmistir. Bu
¢alismalar arasinda; yapi malzemelerini gelistirme (yalitimh bloklar... vb) , insaatta kullanilan yardimci
arag-gereglerin gelistiriimesi (delme, kesme aletleri... vb), kalip-iskele gibi elemanlarin gelistirilmesi
(tirmanir  kahplar gibi iskeleye ihtiyag duymayan kaliplarin gelistirilmesi... vb), yeni yapim
teknolojilerinin gelistirilmesi (kayar kaliplar... vb), yapim makinelerinin gelistirilmesi (beton dokme
makineleri... vb), yapim yerinin iyilestirilmesi (kalip 1sitma teknikleri... vb), yapim organizasyonunun
iyilestirilmesi (yapim siirecini izlemeyi saglayan bilgisayar programlari... vb) sé6z konusu olmustur.
Yapim sektoriinde gerceklesen bu yenilikler ile kitlesel, standart 6zelliklerde ve istenen kalitede tretim
saglanmis ve boylece yapim sektoriinde endustriyel bir Gretim elde edilebilmistir.

Kahici Kaliplar

Beton dokiim islemi bittikten sonra sokiilmeyen hazir kaliplar hem kalip ylizeyini hem de duvarin veya
doésemenin yalitim katmanini olusturan hafif beton, heraklit, sytrofoam, talasl pismis toprak ve
polietilen kdpik gibi gesitli malzemelerden olusmaktadir (Sekil 1). Elle tasinabilecek boyutta olan kiigiik
boyutlu olan kalici kaliplar ile beton dékiimi birkag seferde yapilmakta, bu sebeple tam bitmis ylzey
elde edilememekte ve duvar ylizeyine siva yapilmasi gerekmektedir (Sekil 1.a,b,c). Sekil 1.d’de goriilen
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Filigran tipi blylik boy kalici duvar kalibidir. Zikzak seklinde hazirlanmis donatilari ile beraber Uretilen
kalip elemaninin Ust kismi kirisin oturabilecegi sekilde hazirlanmistir ve temel ve kiris birlesimleri ek
donatilar ile takviye edilmektedir. Sekil 2’de yer alan bosluklu kér déseme kalibi biiyik aciklik gegen
betonarme doésemeler icin kullanilmaktadir. Etrafina dokilen betonun icinde kalan ve geri
donistiridlmis malzeme ile yapilan bu kaliplar hem désemenin agirligini azaltmakta hemde altta-Ustte
olusturulan plak dosemeler ile yanal deprem kuvvetlerine karsi binayi korumaktadir.
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Sekil 1. Kalici Kalip Ornekleri; a) Heraklit ve kdpiik esash kiigiik boy duvar kaliplari, b) Nerviirlii déseme kirisi ve
kalibi, c) Donatili déseme kalibi, d) Filigran tipi duvar kalibi (Sahin, 1997; Durisol, 1996; Loma, 1996)

Sekil 2. Bosluklu Doseme Kor Kalibi (Daliform, n.d.)

Sokiilebilir Kaliplar

Sokilebilen kaliplar beton dokiimi gergeklestikten sonra betonarme duvar veya temel elemanlarinin
etrafindan sokillp, temizlenip bir sonra ki kata veya yeni olusturulacak betonarme elemanin doékim
yerine tasinan kaliplardir. Genellikle cabuk deforme olmayan, suya dayanikli, birbirlerine kolayca takilip
sokiilebilen, kaynak sokiimiine dayanikh sac, aliminyum, plywood veya bunlarin beraber kullanildig
kombinasyonlardan olusturulmaktadir.

Kaset doseme, nerviir, kiris, kolon, temel {iretiminde biiylk kolayliklar getiren kiiglik boy sokiilebilen
kaliplar derz ve baglanti elemanlarinin ¢coklugu nedeniyle duvarlarda az kullanilmaktadir (Sekil 3). Kalip
ylzeyi 1,5-2 cm kalinhiginda kontrplak levha, 1,2 mm kalinliginda sac, aliminyum veya cok 6zel
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durumlar icin 2-5 mm kalinhginda celik levhalar olabilmekte ve aliminyum veya celik bir ¢erceve ile
rijitlestirilmektedir. Bu ylizeyler gerektiginde ara dikme veya kusaklarla takviye edilmektedir.

Sekil 4 ve 5’te farkli yapi elemanlarini olusturan sokilebilir kalip tirleri goriilmektedir. Modiiler kaliplar
da denilen Sekil 4.a’da yer alan kalip elemani ayarlanabilir 6zelligi ile projede farkl boyutlarda yer alan
kolon ve perde elemanlari icin kullaniimaktadir. Sekil 4.b’de yer alan kalip ise moduler kaliplarin
doéseme icin kullanilan tirtdir. Bu kaliplar enleme ve boylama adi verilen kirislere, bu kirisler de
ylkseklik ayari yapilabilen dikmelere oturtulmakta, kalibin 6l¢lisiine uyulmasi takdirde désemede
alcalma ve yiikselmeler yapilabilmektedir. Sekil 4.c’de biiylk boy ylzeysel duvar kalibi kesiti sematik
olarak gorilmektedir. 250 cm eninde ve bir konutun kat yiiksekliginde (yaklasik 275-285cm arasi)
olabilen bu kaliplar désemesi olmayan betonarme duvar ylizeyi dokiimiinde veya désemeli duvarlarin
dis duvar ylzeyini dokebilmek icin kullaniimaktadir. Sekil 4.d’de bir masa kalibin sematik kesiti yer
almaktadir. Betonarme déseme kalibi olarak sik¢a kullanilan masa kaliplar, ¢ubuk seklindeki metal
konstriiksiyon sayilari arttirilarak tavan yikseklikleri fazla olan mekanlarin déseme doékimiinde
rahatlikla kullanilabilmektedir. Projeye gore olcileri uyarlanabilse de yaklasik 110/150/200 cm
boyutlarinda olan bu kaliplar tekerlekli ayaklari sayesinde isciler tarafindan déseme Uzerinde
ylratulerek yerlerine yerlestirilmektedir. Sekil 5’de ise sik kirisli kaliplar yer almaktadir. Projeye gore
hazirlanabilen bu kaliplar, metal veya ahsap enleme ve boylamalarin plywood gibi bir kalip yizeyi
arkasina monte edilmesi ile olusturulmaktadir. Ginimizde bu kalplar tekil konut, ofis, okul vb.
projeler igin sikhkla kullaniimaktadir, ¢linkii bu kaliplar yapimda tasarimciya esneklik saglamaktadir;
duvar-doseme yiizeylerinde girinti/cikinti kolaylikla yapilabilmekte, projede yer alan duvar-déseme-
kolon gibi eleman boyutlarina uygun kaliplar santiyede olusturulabilmektedir.

Sekil 3. a) Nerviirli Doseme Kalibi, b) Kaset Déseme Kalibi (Durisol, 1996; Loma, 1996)

Sekil 6'da disey yonliu betonarme duvarlar icin kullanilan tirmanan ve kayar kaliplar gérinmektedir.
Tirmanan ve Kayar kaliplar genelde dosemesi olmayan kopri ayagi, su kuleleri, baraj duvarlari, viyadiik
ayaklari gibi diisey dogrultudaki tasiyici biyik ylzeyli betonarme duvarlarin yapiminda kullantlir.
Tirmanan kahp diisey yonde elle veya ving yardimi ile hareket ettirilmektedir. Kayar kalip ise hidrolik
bir tertibat yardimi ile yavas bir hizda ve sirekli olarak diisey yonde hareket etmekte ve saatte yaklasik
30 cm yiksekliginde beton dokiimi gerceklestiriimektedir.
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Sekil 4. a) Modiiler Duvar ve Kolon Kaliplari (NERU Kalip Sistemleri, 2024), b) Modiler D6seme Kalibi (Sahin,
1997), c) Standart Duvar Kalibi (Sahin, 1997), d) Masa Kalip (Sahin, 1997)
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Sekil 6. Tirmanan ve Kayar Kalip Sematik Kesitleri (Sahin, 1997)

3.2. Tiinel Kalip Teknolojisi

Tinel kalp sisteminin kdkeni, 1960'h yillarda Fransa'da, daha verimli ve ekonomik insaat yontemleri
arayisi icinde olan mihendisler ve insaat sirketleri tarafindan atilmistir. Bu dénemde, insaat
sektorinde iscilik maliyetlerinin distrilmesi ve insaat stireglerinin hizlandirilmasi biyik bir 6nem
kazanmistir. Tlinel kalip sisteminin gelistiriimesi ve yayginlasmasi, insaat teknolojisindeki ilerlemelerle
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paralel olarak devam etmis, 1970'ler ve 1980'ler boyunca, sistem Avrupa'dan Orta Dogu'ya ve ardindan
dinyanin diger bolgelerine yayilmistir (Sahin, 1997). Bu dénemde, tiinel kalip sistemi, deprem riski
yiksek bolgelerde de tercih edilen bir yapim yontemi haline gelmistir. Sistemin, yapilari tek parca
halinde insa etme 6zelligi, binalarin deprem sirasinda daha dayanikli olmasini saglamistir. Giiniimuzde,
tinel kalip sistemi diinya genelinde bircok Ulkede, 6zellikle de hizli ve ekonomik konut insaati
gerektiren projelerde kullaniimaktadir. Sistem, sirekli gelisen insaat malzemeleri ve teknikleriyle
birlikte evrimlesmeye devam etmektedir. Modern tiinel kalip sistemleri, daha hafif ve daha dayanikli
malzemeler kullanilarak Uretilmekte ve insaat sireglerini daha da hizlandirmakta, is glvenligini
artirmakta ve cevresel etkileri azaltmaktadir. 60 giinde 250 m? alana sahip 15 katli bir blogun kaba
yapisinin bitmesi insaat sektéri icin oldukea iyi bir hizdir (Hellag, 1996).istanbul ve ¢evresinde kurulan
Atakoy, Mimaroba, Sinanoba, Bahgesehir, Atasehir gibi kendi baslarina kiiglik birer sehir sayilabilecek
yerlesim alanlarinda tlinel kalip ile yerinde dokme betonarme yapim yontemi kullanilmistir (Sahin,
1997). Turkiyeyi sarsan Erzincan, Dinar, Golciik, Yalova gibi deprem bdlgelerinde bu teknoloji
kullanilarak toplu konutlar yapilmaktadir.

Tunel kaliplar da sokilebilen kaliplar sinifina girmektedir, ancak 250 m¥lik bir alanin déseme ve
duvarlarinin beraber dokuldigu bir teknoloji oldugu icin hem diger sokiilebilen kaliplardan farkhdir
hemde uzaysal bir yapim teknolojisi oldugu icin bu sisteme ayni zamanda uzaysal kaliplar
denilmektedir. Tiinel kaliplarla bir mekanin duvar ve déseme elemanlarinin kesin boyutlu ve diizgiin
ylzeyli celik kaliplarla bir defada tek parga olarak dokiilebilmesi miimkiin olmaktadir. Bu sistem ile insa
edilen yapilarin ozellikle yatay yik tasima kapasiteleri cok yiksektir, deprem kuvvetinin tamami
boyutlari geregi cok rijit olan perdeler tarafindan karsilanmaktadir (Muller, 1977). Tiinel kaliplar tam
tlnel ve yarim tiinel kalip olarak ikiye ayrilmaktadir. Tam tiinel kalip bir mekani olusturan duvar ve
doésemenin tek parca kalip ile tek etapta doktldigi kalip tariadir (Sekil 7.a). Yarim tlnel ise tam tiinel
kalibin ikiye ayrilmis halidir (Sekil 7.b).

Tunel kalp sistemde duvar ve désemelerin donatilari hasir celik olarak fabrikada imal edilip sahaya
getirilmekte bu nedenle donati hazirlama asamasi geleneksel sisteme gore ¢cok daha hizli olmaktadir.
Tinel kalip sistemlerde kiirleme yolu ile betona kisa slirede gerekli mukavemet kazandirilabilmekte
dolayisiyla kalip sékim sireleri ve bir Ust katta kurulumu da oldukga hizli yapilabilmektedir. (Tlrkel ve
Ergen, 2016).

3 adet yarim tiinel ve 1
dip kalibmn olugturdugu b
kalip birimi

Sekil 7. a) Tam ve b) Yarim Tiinel Kalip Ornekleri (Miiller, 1977)

Tirkiye’de, mekan kurulusunda degisik kalip varyasyonlari ile farkli 6lgiilerde agiklik gegme imkani
taniyarak daha fazla esneklik ve daha distk kapasiteli vinclerle galisilabilme imkani sagladigi icin yarim
tinel kahlplar tercih edilmis ve bu kaliplar 1990’li yillardan itibaren bir ¢ok konutun yapiminda
kullanilmislardir. Kalip ylzeyi yaklasik 3 mm kalinhgindaki celik levhalardan olusmakta ve bu yiizey
beton dokimi ile kalibin kesitine gelecek ylkleri almak zere profilli gelik bir levha ile takviye
edilmektedir. Kalip ylizeyi ve destek levhasi kalip sékme ve takma elemanlarinin yerlestirildigi “C”
profilli celik bir cerceve ile kusatiimistir. Destek elemanlarinin yani sira tiinel kalip iginde yatay
kuvvetlere karsi kalibi koruyan ayarli ¢arpraz (konturfis) elemanlar, déseme yikini zemine aktaran
ayarli dikmeler, kalibin zemin zerinde yiriyerek hareket etmesini saglayan kriko tekerler, kalip yatay

66


https://www.haberet.com/dunya

Journal of International Architectural Sciences, 2025, 2 (1): 60-80.

atkilari yer almaktadir (Sekil 8). Celik kalip ylzeyi kaliptan ¢ikan beton yiizeyin ¢ok diizglin yizeyli ve
kesin boyutlu olmasini saglamaktadir. Kalibin her kullaniminda, kalipgilarin 6lcimlemedeki becerisine
bagli kalinmadan standart yiikseklik ve acikligi elde etmek mimkiin olmaktadir. Agir ve pahali olmalari
disinda kullanim stiresinin uzun olmasi ve kolay 1sinmasi diger avantajli yonleridir. Yarim tiinel kaliplarin
doéseme ve duvar panolarinin birbirleriye birlesimleri Sekil 9.a ve b’de gérilmektedir.

1.duvar panosu
2.d8geme panosu
3.makas

4 kaldirma kirigi
5.hidrolik kriko
6. konturfig

a. iki tinel kalibin, ddgeme panolarinin birlestirilmesi
b. iki tinel kalibin, duvar panolarmin birlegtirilmesi

Sekil 9. Yarim Tunel Kaliplarda; a) Doseme b) Duvar Panolarinin Birlesimi (Miiller, 1977)

Sekil 10’da bir mekanin duvar ve doéseme elemanlarini olusturmak igin karsilikli yerlestirilen tinel
kaliplar gortlmektedir. Duvar ve doseme panosunun derinligi 62,5-125-250 cm seklinde standart 3
boyutta olmakta ancak déseme panosunun doéseme acikligi dogrultusunda ki boyutlari 105 cm’den
baslayip 285 cm’e kadar 30’ar cm araliklarla degismektedir (Tablo 1). Bu seceneklere 30 cm genisliginde
bir masa kalip veya ek ylzey kalibi eklenerek déseme acgikhgl 600 cm’e kadar genisletilebilmektedir
(Sekil 10). Yarim tunel kaliplar ile elde edilebilecek doseme acikligi/perde duvar araligi mesafeleri Tablo
1’de goriilmektedir.

S

doseme agikhigi=g1+g2 veya gl+g2+x

Ll yarim tiinelde duvar panosu

2. yanim tiinelde ddseme panosu B=at+b
- Bl=atb+x
y g. dogeme pax:losu genisligi b B3 :
u. ddseme ve duvar panosu uzunluj B4'a‘+b+b x”‘
y. duvar panosu yiksekligi -
- 1 X. ara kalip elemani BS=a+b+x;+x;

x=30, 60...(genellikle 30 cm
kullamliyor l“”)

T T

&

Sekil 10. Yarim Tiinel Kaliplarda Déseme Agikligini Olusturan Kalip Elemanlari (Sahin, 1997)
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Tablo 1. Yarim Tunel Kaliplar ile Olusturulabilecek Mekan Agikliklari (Sahin, 1997)

Yarim Tiinel Kalipta Déseme Panosu Genislikleri

105 135 165 195 225 255 285
5 105 210 240 270 300 330 360 390
w
o
E 135 240 270 300 330 360 390 420
o
§ _ 165 270 300 330 360 390 420 450
:0 a
ez
= 195 300 330 360 390 420 450 480
£
(T
x 0 225 330 360 390 420 450 480 510
[}
c
'l:é 255 360 390 420 450 480 510 540
£ 285 390 420 450 480 510 540 570

Tinel kalip yapim tekniginde kaliplar ile birlikte bazi 6zel elemanlarin kullaniimasi gerekmektedir.
Bunlar; doseme ve perde alin kaliplari, sokl elemani ve baza kbosebenti, ankraj elemanlari, kapi-
pencere-baca-havalandirma ve benzeri bosluklari olusturan rezervasyon elemanlari, glivenlik aglari ve
calisma platformlari, 1sitma ve kirleme elemanlaridir. Kalip elemanlarini her katta ayni yiikseklikte
kurabilmek icin sokl elemanlari ve baza kdsebenti ile belli bir yikseklikte beton sokl dékilmektedir
(Sekil 11). Rezervasyon elemanlari betonarme déseme ve duvar ylizeyinde bosluk olusturabilmek icin
beton dokiilmeden o6nce iki kalip elemani arasina kaynaklanan veya vidalanan sacdan yapilmis
elemanlardir. Calisma platformlari tinel kaliplarin beton dékiiliip prizini almasindan sonra, tek mekan
boslugu olan cephe kisminda yer alan ve kaliplarin ¢ekilip vinglere yiiklendigi ylizeylerdir.

1. duvar alin kalibx
2. ddseme alin kalib

betonun doklmesi kalibin yerlegtirilmesi 3. kap: rezervasyon eleman:
4. sokl elemam
5. galigma iskelesi
5. yanim tiinel kalip

Sekil 11. Yarim Tlnel Kaliplarda Ek Elemanlar (Mller, 1977; MESA, 1996)

Beton dokimi yapilacak yere tasinan kaliplar, mekani olusturacak sekilde birlestirilirler. Kalibin beton
dokiiminden sonra menteselerden diistriilerek betondan ayrilan déseme panosu yukseltilir, kaliplarin
birlestirilmesi esnasinda kaliplara ters sehim verilir ve sokl betonlari baz alinarak yukseklikleri krikolar
yardimi ile ayarlanir. Donati ve tesisat elemanlarini yerlestirebilmek icin duvar kaliplarindan dnce biri
yerlestirilir, daha sonra hasir gelik levhalar seklinde hazirlanmis donatilar yerlestirilir, elektrik tesisati
elemanlari miknatish tutucular ile donatiya tesbit edilip diger tinel kalip yerine konulur ve ankraj
demirleri ile kahplar birlestirilip beton dokiimi gerceklestirilir. Duvar ve désemelerde su tesisati,
Isitma, havalandirma gibi unsurlarin, pencere ve kapilarin gerektirdigi bosluklar kalip Uzerine
yerlestirilen rezervasyon elemanlari ile olusturulmaktadir (Sekil 11).

Bir katin duvar ve dosemelerinin betonu bitiin halde ve tek seferde dokilmekte ve olusturulan
hacimler perdelerle kapatilmaktadir. Betonun gerekli mukavemeti kazanarak kaliplarin bir glinde
¢ikarilabilmesi igin sicak su veya enfraruj isinlarla kalip yizeyi isitilarak kiirleme isleminin yapilmasi
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gerekmektedir (Sekil 12). Kirleme siiresi ve siddeti déseme kalinligina, dis hava sicakligina ve orti
malzemesinin isi yalitim katsayisina bagl olarak degismektedir.

3.dogeme distinil Srten tabla
4.tiinel agzzmi kapatan perde

Sekil 12. Yarim Tanel Kaliplar ile Yapim (Mdller, 1977)
3.3. istanbul’da Tiinel Kalip Teknolojisinin Kullanimi-1990’ Yillar Atasehir Uydukent Projesi

Kiiclikbakkalkdy Karaman Ciftligi’nde gerceklestirilen Atasehir Uydukent projesi, istanbul metropolitan
alaninin Anadolu yakasinda Kadikdy Belediyesi sinirlari icerisinde bulunmaktadir. 1990’1 yillarda sehir
merkezinden yaklasik 12 km uzaklikta yer alan Atasehir, glineydeki Ankara asfaltina 800 m, Kadikoy'e
9 km uzaklikta olup 4,500 m?lik bir alani kapsamaktadir (Sekil 13). Atasehir Uydukent projesi 23,500
konut, 99,600 niifus icerecek sekilde planlanmistir. ilgenin konut alanlar disiik yogunluklu, yiiksek
yogunluklu ve karisik kullanimli alanlardan olusmaktadir. Merkezi bolgede ticari ve idari tesisler,
toplumsal Uniteler, karisik kullanim alanlari, spor alanlari ve parklar bulunmakta, boylece toplayici
merkez odagi olusturulmaktadir. Atasehir yerlesim alaninda toplu konut projelerini uygulayacak
firmalar Emlak Bankasi Proje Uygulama Miidiirligi tarafindan segilmistir. Ug etapa ayrilan bu projenin
birinci etabinda, 874 konutun imalati Baytur, 450 konutluk bélim Eltes, 868 konutluk bolim ise Tekfen
A.S.ne verilmistir (Sekil 14). ikinci etapta, 1686 adet konutun imalti Baytur, 348 adet konut imalati
Eltes, 878 adet konut imalati Tekfen, ve 448 adet konut imalati Alarko A.S. firmalarina verilmistir (Sekil
14) (Emlak Bankasi, 1996).
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Sekil 14. Atasehir Yerlesim Alani; 1., 2, ve 3. Etap Adalari (Alarko, 1996)

Eltes firmasinin Atasehir 1. Etapta uyguladig C Blok plani Sekil 15.a’da, 15.b’de ise kalip rotasyon plani
yer almaktadir. Bir katinda iki konut olan iki blogun birlesmesiyle olusan bu blok 9 katli olarak
tasarlanmistir. Bu blokta 240, 270, 300, 360 ve 420 cm olmak tzere 5 farkli perde duvar aralig
kullanilmistir (Sahin, 1997). Projenin giris cephesindeki perde duvarlar da yatay yonde geriye dogru
cekilmeler yapilarak cephede hareket elde edilmek istenmistir. Bu blokta balkonlar kapali loca seklinde
diizenlenmis ve kalip planinda 2 adet 6zel kalip (6k1-6k2; standart kaliplardan farkh boyut veya sekilde
Ozel Uretimli kalip), 9 adet farkl boyutlu standart kalip elemani (k1, k2, k3,...vb., k5=105/250,
k1=225/250) kullanilmistir. iki blogun birlesiminde yer alan “X” ve “Y” désemeleri olarak gdsterilen
kismin kaliplari ilk blogun kalip kurulumu ile birlikte hazirlanmakta ve doseme betonunun yarisi
dokilmekte, diger yarisi ise diger blogun beton dékiimu ile birlikte yapilmaktadir (Sekil 15.b). Farkh

70



Journal of International Architectural Sciences, 2025, 2 (1): 60-80.

zamanlarda dokdilen bitisik bloklarin désemeleri arasinda aderans olusturmak amaciyla bdyle bir
uygulama yapilmistir (Sahin, 1997).
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Sekil 15. a) Eltes Firmasi 1. Etap C Blok Kat Plani (Emlak Bankasi, 1996), b) Kalip Rotasyon Plani (Yazar
tarafindan gelistirilmistir)

Baytur firmasinin yaptigi D blok plan tipi 11, 12,13 ve 15 kath olarak 4 farkh tipte uygulanmistir ve
toplamda bu plan tipinde 292 adet konut yapilmistir (Sekil 16.a). Bu projede 270, 300, 360, 390 ve 420
cm olmak tizere 5 farkl perde duvar araligi kullaniimistir (Sekil 16.b) (Sahin, 1997). Asansor ve merdiven
boélimlerinde doseme olmadigi icin bu mahalleri gevreleyen perde duvarlar standart duvar kaliplari ile
yapilmistir. Bu projenin yapiminda 2 ¢esit 6zel boyutlu 5 cesit ise standart boyutlu tiinel kalip elemani
kullaniimistir.

“V” seklinde bir planlamaya sahip D blok plan tipi (Sekil 17.a) Tekfen firmasi tarafindan 10 adet blokta
200 adet konut olarak yapilmistir. Bu planda dortgen olmayan ve 250 ile 350 cm agikhiga sahip
dosemeler 6zel kaliplarla yapilmistir (Sekil 17.b). Bu 6zel kaliplar kalip rotasyonu esnasinda 3 veya 4’li
gruplar halinde hareket ettirilebilen standart boyutlu tiinel kaliplarin aksine teker teker disari
¢ikariimakta ve planin seklinden dolayi kaliplarin 90° ve 270°lik agilarla dondiirilerek diger bloga
tasinmasi gerekmekte, bu da zaman kaybina neden olmaktadir (Sahin, 1997). Projede 9 adet standart,
12 adet 6zel boyutlu kalip kullanilmistir.
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Sekil 16. a) Baytur Firmasi 1. Etap D Blok Kat Plani (Emlak Bankasi, 1996), b) Kalip Rotasyon Plani (Yazar
tarafindan gelistirilmistir)
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Sekil 17. a) Tekfen Firmasi 1. Etap D Blok Kat Plani (Emlak Bankasi, 1996), b) Kalip Rotasyon Plani (Yazar
tarafindan gelistirilmistir)

2. etapta yapilan Alarko firmasina ait A blok plani Sekil 18.a’da goriilmektedir. Plan ortasindan gecen,
birbirlerine dik iki eksene gore simetrik olarak planlanmistir. Bu blok farkl adalarda 6, 11 ve 12 kath
olarak toplam 260 adet yapilmistir (Sahin, 1997). A blogun kalip planinda 2 gesit 6zel, 8 gesit standart
boyutlu kalip elemani kullanilmistir. Sekil 18.b’de kalip rotasyon planinda kaliplarin ¢arpraz olarak
tasindigi gorilmektedir.

Tekfen firmasinin 2. Etapta yaptigi E blok plan tipi Sekil 19.a’da gortlmektedir. Bu plan tipinin kalp
planinda 5 gesit 6zel kalip, 8 gesit standart boyutlu kalip elemani kullanilmistir. Ozel kahplar kullanilan
350 cm’lik mekan genisliginden kaynaklanmaktadir. E blokta beton dékimi 2 etapta yapilmaktadir.
Ancak kosede bulunan konutun kaliplari ikinci beton doékiiminde kullanilmamakta, diger kismin
kaliplari aktarilmaktadir. D1 ve D3 konutlari, E blogun kdsesinden gegecek bir eksene gore simetrik
olarak diizenlenmistir, bu nedenle D1 konutunun kaliplari, D3 konutunun bulundugu vyere
tasinmaktadir (Sahin, 1997).
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Sekil 18. a) Alarko Firmasi 2. Etap A Blok Kat Plani (Emlak Bankasli, 1996), b) Kalip Rotasyon Plani (Yazar
tarafindan gelistirilmistir)
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Sekil 19. a) Tekfen Firmasi 2. Etap E Blok Kat Plani (Emlak Bankasi, 1996), b) Kalip Rotasyon Plani (Yazar
tarafindan gelistirilmistir)
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3.4. Tiirkiye’de Tiinel Kalip Teknolojisi Kullanimi

Bu kisimda Atasehir Uydukent projesinden sonra istanbul’dan farkh sehirlerde yapilan 3 toplu konut
projesi, tiinel kalip teknolojisinin kullaniminin degisimini anlamak igin kisaca tanitilmistir.

Ankara Safak Sitesi

2005 yilinda Mesa Mesken A.S tarafindan tiinel kalip teknolojisi ile yapilan Cankaya Safak sitesi 30 katli
ve 6+1 odali daireleri ile 6zel bir toplu konut olarak yapilmistir. Tinel kalip sistemin kullanildig diger
projelere gére cephede bir monotonlukla karsilasilmayip aksine simetrik planlamalar yerine antimetrik
(capraz simetrik) planlamalar goze ¢arpmaktadir (Sekil 20) (Oguzalp ve Korur, 2005).

Sekil 20. Ankara, Cankaya Safak Sitesi (Oguzalp ve Korur, 2005)

Bursa Gegitpark Konutlari

Toplam 36.000 m? insaat alani lizerine oturan toplam 8 blok 220 konut olarak Eren insaat tarafindan
yaptirilan proje 2009 yilinda kullanilmaya baslanmistir. Daire alanlari 146 ile 284 m? arasinda
degismektedir. Proje tiinel kalip teknolojisi ile yapiimis, kaliplar 110 kez tekrar kullanilarak 150 glinde
tamamlanmistir (Sekil 21).

Sekil 21. Bursa, Gegitpark Konutlari (Technowork, n.d)

izmir Mavisehir Soyak Konutlan

Soyak Yapi tarafindan izmir Mavisehir’de 2008 yilinda 130 bin m? lizerine 21 bloktan ve 1568 konut
olarak yapilan proje TOKi Emlak Konut GYO A.S. Kaynak Gelistirme Uygulamalar kapsaminda
yapilmistir (Sekil 22). Daire alanlari 64 ile 200 m? arasinda degismektedir.
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Sekil 22. izmir Mavisehir Soyak Konutlari Normal Kat Plani ve Gériiniis (Soyak Mavisehir, n.d)

Orneklerden izlenebilecegi gibi tiinel kalip teknolojisi hem depreme dayanikli, hem hizli yapim ve
kaliteli beton ve beton yiizeyleri elde edilmek istenen ¢oklu bloklu ve ¢ok kath 6zel konut projelerinde
ve TOKi’nin cesitli illerde yaptirdigi sosyal konut projelerinde kullanilmistir. Rezidans yapiminda da
tercih edilen tiinel kalip sistem, detaylarinin iyi ¢dzlilmesi ve kaliteli malzeme kullanililmasi durumunda
¢ok katli konut yapiminda vazgegilmez bir yapim teknolojisi olacaktir.

4. Sonug ve Oneriler

Hazir kahp tekniklerinin anlatildig1 bu ¢calismada, 1990-2010 yillari arasinda yapilan Atasehir Uydukent
projesi ve bu projede kullanilan tinel kalip teknolojisi, bu teknolojinin projeye getirdigi kisitlamalar
anlatilmistir. istanbul Atasehirden sonra farkli illerde yapilan 3 farkl proje de kisaca tanitilmistir. Tiinel
kalip teknolojisi standart boyutlu ve uzaysal formlu bir kalip sistemi oldugu icin ylizeyi neredeyse
plrizsiz ve tamami donatili beton duvar ve déseme dokiimiiniin yani sira proje tasarimlarina boyutsal
anlamda kisitlamalar getirmistir. incelenen projelerden elde edilen sonuglar su sekilde siralanabilir.

e Konutlarda yer alan mekanlarin alanlari, bazen fonksiyonlara gore degil, belirli perde duvar
araliklarinin verdigi 6l¢llere gore ayarlanmistir.

e Tinel kaliplarla yapilan bir toplu konutta dubleks konutlar yapilabilmistir.

e Kalip sistemi mekan agikliklarini kisitlamistir. Mekanlarda su acikliklar kullaniimistir;

Cekirdek bolimiinde: 240, 250, 270, 300 cm

Mutfak: 210, 240, 255, 270, 300, 415 cm

Banyo: 210, 240 cm

1 kisilik yatak odasi: 240, 270, 300, 330, 350 cm

2 kisilik yatak odasi: 270, 300, 330, 360, 350, 390 cm

Salon: 330, 360, 390, 420, 450 cm.

e Blok planlari genelde simetrik veya ayni planh konutlarin degisik sekillerde biraraya getirilmesi ile
olusmuslardir. Bu nedenle cephe monotonlugunu bozmak adina perde duvarlarda yatay ve disey
dizlemde ileri geri hareketler, dosemelerde yatay yonde geri gekmeler, balkon ¢ikmalari ile cephe
hareketleri yapilmistir.

e Kalip tekniginden dolayl perde duvar ylzeylerinde girinti-gikinti, dosemelerde kot farkliliklari

yapilamamistir. Bu sistem perde duvarlarda ve désemelerde sonradan bosluk agilmasina izin
vermedigi icin kullanici esenekligine de izin vermemektedir.

e Dosemeler genelde dik acili olarak diizenlenmis, ancak balkon désemelerinde estetik kaygilardan
dolayi déseme bitisleri acili veya yuvarlak formda bitirilebilmistir.

e Yatay yonli kalip hareketine izin veren sistemde cekirdek kismi bosluk olarak birakilmakta,
merdiven elemanlari santiyede prekast olarak dokiliip Ustten katlarin perde duvarlar lzerine
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sirasiyla yerlestirilmektedir. Cekirdek bolimiinde, genelde merdiven cepheye bakan kisimlara,
asansorler ise i¢ kisimlara yerlestirilmistir.

e Perde duvarlarin akslarinin degistirilmesi, 6zel boyutlu kalip kullanimini gerektirmistir.

e Planin birbirine dik iki eksene gore simetrik olmasi, ¢arpraz kalip rotasyonunu mimkiin kilmakta,
bu da kalip kurulusu degismedigi icin zaman ve iscilik tasarrufu saglamaktadir. Perde duvarlarin
genelde birbirlerine paralel olarak diizenlenmesi, kalip rotasyonunu kolaylastirmistir.

e Standart boyutlardaki tiinel kalip elemanlarindan dolayi, duvar birlesimlerini 90°‘den farkli agilarda
yapabilmek igin 6zel kalip ve ankraj elemanlari kullanmak gerekmektedir.

Kendine has kurallari ve kisitlari olan sistem 06zellikle deprem bolgeleri icin cok katli toplu konut
yapiminda bir ¢ok avantaj saglamaktadir. Bundan sonra yapilacak ¢alismalarda tiinel kalip teknolojisi
ile yapilan binalarin kullanimi asamasinda yasanan kisitlamalar ve bunlara getirilebilecek ¢oziimler
arastirilabilir.

Tesekkiir ve Bilgi Notu

Bu makale Mimar Sinan Giizel Sanatlar Universitesi Fen Bilimleri Enstitiisii Mimarlik Ana Bilim Dal’nda
tamamlanan ve “Tiinel Kalipli Teknolojilerin Getirdigi Olanak ve Kisitlamalarin Atasehir Ornegi Uzerinde
irdelenmesi” adh Yiiksek Lisans tezinden uretilmistir.

Makalede, ulusal ve uluslararasi arastirma ve yayin etigine uyulmustur. Calismada Etik Kurul izni
gerekmemistir.

Yazar Katkisi ve Cikar Catismasi Beyan Bilgisi

Makale tek yazar tarafindan yazilmistir. Makalede herhangi bir ¢ikar ¢atismasi bulunmamaktadir.
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State of Tunnel Formwork Technology in Today's Construction
Industry: An Assessment

Summary

In the aftermath of major seismic events in Turkey, a country situated within the Alp Himalayan seismic
belt — one of the most active seismic belts worldwide — the utilisation of tunnel formwork systems for
the construction of public housing was initiated, initially in Istanbul and subsequently in other high-
risk provinces. The load-bearing systems of structures constructed using this technology function as a
unified system, and the structures demonstrate enhanced rigidity under seismic effects, particularly in
multi-storey buildings. The employment of a tunnel formwork system has been demonstrated to
enhance horizontal rigidity by transmitting all seismic forces through reinforced concrete walls,
thereby ensuring the safety of structures constructed with this system in comparison to those
assembled with traditional formwork techniques (Turkel and Ergen, 2016).

Tunnel formwork technology is a method employed in the construction of satellite cities and
residential complexes in large cities with high earthquake risks. Despite its continued utilisation by
TOKI within the context of urban transformation projects, this method has been phased out by other
major construction companies when it comes to the construction of public housing. This phenomenon
is hypothesised to be attributable to several factors, including the comparable external characteristics
of the projects, the absence of flexibility in modifying spaces for users, substantial expenses, and
constraints on space allocation. In the contemporary era, tunnel formwork technology has emerged
as a prevalent method employed by public companies such as TOKI in the construction of mass housing
and earthquake-resistant housing. The present study will evaluate the use of tunnel formwork
technology and identify the reasons for its declining popularity.

This study examined ready-made formwork techniques in light of data obtained from the literature,
before transitioning to tunnel formwork systems. The first and second phase projects carried out using
tunnel formwork technology in Atasehir, Istanbul, were then examined in this context. Using project
data and verbal interviews conducted with relevant professionals at the construction site, the
advantages and limitations of the tunnel formwork system in terms of design and construction were
examined. Within this scope, five projects with different characteristics were selected from the first
and second phase housing projects for evaluation. During these evaluations, emphasis was placed on
the relationship between building design and construction. The effects of plan types on the
construction system, the impact of facade forms and desired movement on curtain wall placement,
formwork type selection based on balcony type and width, and the sequence and timing of floor
concrete pouring for blocks were examined.

In Turkey, the tunnel formwork system was the most widely used formwork technology in the
collective housing sector for earthquake zones in the 1990s (TOKSAR, 2017). In residential areas such
as Atakoy, Mimaroba, Sinanoba, Bahcgesehir, and Atasehir, which can be regarded as small cities in
their own right and which are located in and around Istanbul, the tunnel formwork on-site construction
method was utilised for the construction of mass housing and even 1-2 storey villas. In cities
characterised by elevated seismic risk, including Golcik, Yalova, Adapazari, Erzincan, Dinar, Hatay,
Adiyaman and Maras, which have experienced substantial destruction due to seismic events, the
construction of mass housing is being undertaken utilising tunnel formwork technology. In buildings
constructed using this technology, it is assumed that the entire building consists of curtain walls, and
it is accepted that the building can remain sufficiently stable against horizontal forces during an
earthquake, except for the movement of the facade panels (Findikoglu, 1996). The construction of the
preliminary framework of a 15-storey building within a 60-day timeframe represents a commendable
accomplishment within the context of the construction sector (Hellag, 1996). Nevertheless, the
utilisation of this technology in residential construction outside earthquake zones has all but ceased in
the present day. Conversely, systems with closely spaced beams are typically employed.

Multi-storey reinforced concrete buildings are constructed in two ways. The most prevalent
construction method is 'in-situ construction' using moulds. The second method is 'prefabricated
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construction,' in which the structural elements that make up the building are manufactured separately
in a factory and subsequently assembled on site. In reinforced concrete in-situ construction systems,
which are considered more reliable by users in terms of earthquake safety, there is no requirement for
the employment of qualified personnel, and they are thought to be more cost-effective than the
prefabricated system. Furthermore, they allow for partial modifications at a later stage. The moulds
used are divided into two categories: 'Permanent Moulds,' which remain in place where they are used,
and 'Removable Moulds,' which can be dismantled and reused.

Following the completion of the concrete pouring process, permanent moulds that are not removed
consist of various materials, including lightweight concrete, Heraklit, styrofoam, wood chip, baked clay
and polyethylene foam. These materials form both the mould surface and the insulation layer of the
wall or floor. The process of concrete pouring is conducted in multiple stages, utilising small-sized
permanent moulds that can be transported manually. This method precludes the possibility of
achieving a fully finished surface, necessitating the subsequent process of plastering the wall surface.
In a large-sized permanent wall mould the upper part of the formwork element, which has been
produced with zigzag-shaped reinforcements, is designed to accommodate the beam, and the
foundation and beam joints are reinforced with additional reinforcements. The hollow blind slab
formwork finds application in the construction of reinforced concrete slabs characterised by
substantial spans. These moulds, fabricated from recycled materials and embedded in the surrounding
concrete, serve two primary functions: they reduce the weight of the slab and they protect the building
against lateral seismic forces through the slab-on-grade and slab-on-deck configurations formed above
and below.

Removable moulds are used after concrete pouring. They are made of materials that are resistant to
deformation, waterproof, easy to assemble and disassemble, and resistant to welding removal. Small
removable moulds offer significant advantages in slab flooring production. They are rarely used in walls
due to the abundance of joints and connection elements. The formwork surface can be 1.5-2 cm thick
plywood panels, 1.2 mm thick steel sheets, aluminium, or 2-5 mm thick steel sheets, with an aluminium
or steel frame. Intermediate studs or bands are used to reinforce these surfaces. Modular moulds are
used for columns and walls of different sizes due to their adjustable feature. There are also types of
modular moulds for flooring. These moulds are placed on beams called longitudinal and transverse
beams, which are in turn placed on posts with adjustable heights. If the mould dimensions are
followed, the flooring can be lowered or raised. Large removable moulds, which can be 250 cm wide
and as high as a residential floor (275-285 cm), are used to cast concrete walls or the outer wall surface
of walls with flooring. Table moulds, which are frequently used as reinforced concrete floor moulds,
can be used for floor casting in spaces with high ceilings by increasing the number of rod-shaped metal
structures. These moulds, which are 110/150/200 cm in size, are placed in position by workers by
rolling them on the floor using their wheeled legs. Frequent beam moulds, which can be prepared
according to the project, are created by mounting metal or wooden crossbars and longitudinal bars
behind a mould surface such as plywood. Today, these moulds are frequently used for individual
housing, office, school, etc. projects because they provide flexibility to the designer during
construction; recesses/protrusions can be easily made on wall-floor surfaces, and moulds suitable for
the dimensions of elements such as walls, floors, and columns in the project can be created on site.

Tunnel forms also fall into the category of removable forms, but because they are a technology that
allows the floor and walls of a 250 m2 area to be cast together, they are different from other removable
forms and, because they are a spatial construction technology, this system is also referred to as spatial
forms. With tunnel formwork, it is possible to cast the wall and floor elements of a structure in a single
piece using precisely dimensioned and smooth-surfaced steel formwork. Structures built using this
system have particularly high horizontal load-bearing capacities, with the entire seismic force being
absorbed by the highly rigid walls (Miller, 1977). Tunnel formwork is divided into two types: full tunnel
and half tunnel formwork. Full tunnel formwork is a type of formwork where the walls and floors of a
structure are cast in a single piece in a single stage. Half tunnel formwork is the split version of full
tunnel formwork. In the tunnel formwork system, the reinforcements for the walls and floors are
manufactured in the factory using welded wire mesh and transported to the site, making the

79



Journal of International Architectural Sciences, 2025, 2 (1): 60-80.

reinforcement preparation stage much faster than in the traditional system. In tunnel formwork
systems, the concrete can be cured to achieve the required strength in a short time, enabling formwork
removal and installation on the next floor to be carried out very quickly (Tirkel and Ergen, 2016).

The Atasehir Uydukent project is in the Anatolian side of Istanbul's small town of Karaman. It is 1990s
in its location, around 800 m from the Ankara highway and 12 km from the city centre. The 12 km
stretch to the south is 9 km from the small town of Kadikdy. The Atasehir Uydukent is planned to
include 23,500 residences and a population of 99,600. It is made up of various residential density's.
The central area is home of the commercial, administrative, sports, social and mixed-use facilities. The
Emlak Bank Project Implementation Directorate is in charge of selecting companies for the collective
housing projects in the Atasehir settlement area. In the first phase of this three-phase project, the
construction of the following housing units has been assigned; Baytur: 874 housing units, Eltes: 450
housing units, Tekfen A.S.: 868 housing units. In the second phase, the following housing units are
assigned; Baytur: 1686 housing units, Eltes: 348 housing units, Tekfen: 878 housing units, Alarko: 448
housing units (Emlak Bankasi, 1996).

This study delineates ready-made formwork techniques, the Atasehir Uydukent project (commencing
1990 and concluding in 2010) and the tunnel formwork technology utilised in this project.
Furthermore, it elucidates the limitations imposed by this technology on the project. Tunnel formwork
technology, being a standard-sized and spatially shaped formwork system, has imposed dimensional
constraints on project designs, in addition to enabling nearly smooth surfaces and fully reinforced
concrete wall and floor castings. The results obtained from the examined projects can be summarised
as follows.

e The spaces in some residential buildings are not determined by their function. Instead, it is down
to the dimensions of specific curtain wall intervals.

e You can construct duplex residences in a collective residence built with tunnel moulds.

e The general block plan is formed by combining symmetrical or identical residential units.
Movements in the partition walls, floors and balcony projections create facade movement.

e Therecesses and projections on the curtain walls cannot be created with the formwork technique.
You cannot achieve floor level differences. This system does not allow for gaps in the curtain walls
and floors afterwards. This limits the user's flexibility.

e The floors are generally arranged at right angles. However, floor edges can be finished at an angle
orin a rounded form for aesthetic reasons.

* In the system that allows horizontal formwork movement, the core section is left as a void. The
staircase elements are cast on the curtain walls. The staircases go on the fagade-facing sides and
elevators on the interior sides.

As can be seen, this system has its own set of rules and restrictions and offers many advantages when
it comes to the construction of multi-storey apartment buildings, particularly in earthquake zones.
Future studies could investigate the restrictions encountered when using tunnel formwork technology
to construct buildings, and possible solutions to these restrictions.
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Yari kurak iklim kusaginda yer alan kentler, artan sicakhk dalgalari, azalan yadis rejimleri ve su kaynaklari
tizerindeki baskilar nedeniyle iklim degisikligine karsi giderek daha savunmasiz hale gelmektedir. Bu ¢alisma, séz
konusu kirilgan yapilar karsisinda iklime direngli yesil altyapr planlamasinda stratejik bir ara¢ olarak
kullanilabilecek, ¢ok kriterli bir tiir secimi modeli gelistirmeyi amaglamaktadir. Literatiir taramasi ve giincel
mekdnsal modelleme yaklasimlarina dayali olarak gelistirilen bu cercevede; iklim dayaniklihidi, ekosistem hizmeti
tretim kapasitesi, mikroklimayla uyum ve estetik-yapisal uygunluk olmak lizere dért temel kriter belirlenmistir.
Karar destek sistemleri (DSS), iklim projeksiyonlari (RCP senaryolari), tiir yayiim modellemeleri (SDM) ve yerel
esiklere dayali analizler ile uygun tiir portféyleri 6nerilmistir. Arastirma bulgulari, geleneksel, estetik veya dliisiik
maliyet odakli tiir secimi pratiklerinin iklim senaryolari karsisinda yetersiz kalabilecedini géstermektedir. Onerilen
model, hem ¢evresel hem de toplumsal élgekte siirdiiriilebilir, direncli ve c¢ok islevli kentsel peyzajlarin
gelistirilmesi icin kapsamli bir karar ¢ergevesi sunmaktadir.

Anahtar Kelimeler: iklime dayanikli adag tiirleri, Yari kurak kentsel ekosistemler, Yesil altyapi, Ekolojik
dayanikhlik, Siirdiiriilebilir peyzaj planlamasi.

Climate-Resilient Tree Species Selection in Semi-Arid Cities:
Strategic Green Infrastructure Planning Under Changing Climate
Conditions
Abstract

Cities located in semi-arid climate zones are becoming increasingly vulnerable to climate change due to rising
heat waves, decreasing rainfall patterns, and pressures on water resources. This study aims to develop a multi-
criteria species selection model that can be used as a strategic tool in climate-resilient green infrastructure
planning in response to these fragile structures. Based on a literature review and current spatial modeling
approaches, this framework identifies four key criteria: climate resilience, ecosystem service production capacity,
microclimate compatibility, and aesthetic-structural suitability. Decision support systems (DSS), climate
projections (RCP scenarios), species distribution modeling (SDM), and analyses based on local thresholds have
been used to propose suitable species portfolios. Research findings indicate that traditional, aesthetic, or low-
cost-focused species selection practices may be inadequate in the face of climate scenarios. The proposed model
provides a comprehensive decision-making framework for developing sustainable, resilient, and multifunctional
urban landscapes at both environmental and societal scales.
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1. Giris

21. ylazyihn en kritik cevresel sorunlarindan biri olan iklim degisikligi, yalnizca dogal ekosistemleri degil,
ayni zamanda insan yasaminin yogunlastigi kent mekanlarini da ciddi bicimde tehdit etmektedir. Artan
sicakhk dalgalari, kuraklik stirelerinin uzamasi, yagis rejimlerinde yasanan diizensizlikler, hava kirliligi
ve biyolojik cesitlilikteki azalma gibi coklu cevresel tehditler, 6zellikle yari kurak iklim kusaginda yer
alan kentlerde daha belirgin bicimde hissedilmektedir (Zscheischler ve digerleri, 2018). Bu kosullar
altinda, geleneksel kent planlama ve peyzaj tasarimi yaklasimlarinin yetersiz kaldigi; yeni, adaptif, doga
temelli ve veri destekli planlama sistemlerine duyulan gereksinimin arttigi goértlmektedir. Bu
baglamda, kent ici yesil altyapi sistemlerinin yeniden disiintlmesi, iklim uyumunu ve kentsel
dayaniklihg artiracak sekilde stratejik bicimde tasarlanmasi zorunluluk haline gelmistir.

Yesil altyapi, su yonetimi, hava kalitesinin iyilestirilmesi, mikroklima dizenlemesi, gida Uretimi,
psikolojik saglik ve biyolojik cesitliligin korunmasi gibi cok yonli islevler Ustlenerek, kentlerin ekolojik
sirdardlebilirligini artiran temel yapisal sistemlerdir (Sturiale & Scuderi, 2019; Viljoen & Bohn, 2014).
Bu altyapinin en 6nemli bilesenlerinden biri olan kentsel agaglandirma, iklim degisikligine karsi hem
dogrudan hem de dolayl adaptasyon kapasitesi sunmaktadir. Ozellikle yari kurak bélgelerde; su tutma
kapasitesi yliksek, golge saglayan, evapotranspirasyon yoluyla sogutma etkisi yaratan, karbon
sekestrasyonu yapan ve habitat sunan agag tirleri hem insan hem de doga yararina hizmet eden ¢oklu
faydalarin ureticisi konumundadir (Paudel & States, 2023).

Ancak bu ¢oklu faydalarin gergeklesebilmesi, segilecek agag tirlerinin sadece estetik veya geleneksel
tercihlere gore degil, mevcut ve gelecekteki iklim senaryolari, ekosistem hizmetleri kapasitesi, kentsel
mikroklima ile uyumluluk ve yapisal islevsellik gibi cok katmanl kriterlere gore belirlenmesini zorunlu
kilmaktadir (Hirons & Sjéman, 2019). Nitekim yapilan arastirmalar, gecmiste siklikla kullanilan tirlerin,
artan sicaklik ve azalan su kaynaklari karsisinda stres toleransi bakimindan yetersiz kaldigini, hatta bazi
tirlerin artik yayilis sinirlarinin disina itildigini ortaya koymaktadir. Dolayisiyla agag tiri se¢imi artik
yalnizca bir estetik karar degil, ayni zamanda kentlerin gelecekteki ekolojik sagkalimini belirleyen
stratejik bir planlama meselesidir.

Yari kurak kentlerde karsilasilan temel iklimsel sorunlar arasinda sicaklik dalgalari, toprak kurakhgi,
distk bagil nem, artan buharlasma oranlari ve diizensiz yagislar yer almaktadir. Bu kosullar, agaclarin
fizyolojik dayaniklihg Gzerinde dogrudan etkili olmakta; stomal kapanma, fotosentez hizinda disus,
ksilem embolisi ve yaprak dokiimi gibi stres tepkilerini tetiklemektedir (Yadav ve digerleri, 2024).
Ozellikle genis yaprakli ve hizl biiyiiyen tiirler, su eksikligi karsisinda daha kirilgan hale gelirken; dar
yaprakli, derin kokli veya kurakliga 6zgli morfolojik adaptasyonlara sahip tiirler daha avantajli hale
gelmektedir. Bu nedenle tir secimi, sadece tiir ici oOzelliklerle degil, ayni zamanda peyzajin
topografyasi, toprak vyapisi, yonlenme, rlzgar etkisi gibi alan parametreleriyle birlikte
degerlendirilmelidir.

Kent ici agaglandirma ayni zamanda sosyal boyutlari da iginde barindiran bir midahaledir. Yapilan
arastirmalar, kent parklarinin, sokak agaclarinin ve yesil kusaklarin insanlarin psikolojik saglgi, stres
azaltimi, toplumsal aidiyet hissi ve kamusal etkilesim dizeyleri Uzerinde pozitif etkiler yarattigini
gdstermektedir (Soga ve digerleri, 2017). Ozellikle diisiik gelirli ve sosyal olarak dezavantajl bélgelerde
yesil alanlara erisimin sinirli olmasi, iklim adaletsizligini derinlestirmektedir. Bu nedenle tir segimi ve
yesil altyapi planlamasi ayni zamanda sosyal esitlik, erisilebilirlik ve adil kentlesme ilkeleriyle de
ortismelidir.

Bu calisma, yukarida cizilen cerceveden hareketle, yari kurak iklim kusagindaki kentlerde agac tiru
seciminin nasil daha stratejik, ekolojik ve iklim dayanikli hale getirilebilecegini analiz edilmistir.
Literatlir taramasina, ornek tir veri analizlerine ve iklim senaryosu gore degerlendirme sistemlerine
dayali olarak gelistirilen analizde, su sorulara yanit aramaktadir:

e Gelecekteki iklim projeksiyonlarina gére, hangi agac tirleri yari kurak kent kosullarina en uygun
adaptasyon ozelliklerine sahip olabilir?
e Ekosistem hizmetleri agisindan en yiksek coklu faydayi saglayabilecek tiirler nasil siniflandirilabilir?

82



Journal of International Architectural Sciences, 2025, 2 (1): 81-93.

e Tur seciminde karar destek sistemleri (DSS), tir yayihm modellemeleri (SDM), yapay zeka (Al) ve
veri madenciligi teknikleri nasil kullanilabilir?
e Buyaklasimlar yerel planlama suregleriyle nasil batlnlestirilebilir?

2. Materyal ve Yontem

Bu calisma, yari kurak iklim kusaginda yer alan kentsel alanlarda iklim degisikligine uyumlu agag
tirlerinin belirlenmesi amaciyla ¢ok kriterli bir degerlendirme modeli gelistirmeyi hedeflemektedir.
Yontemsel yaklasim, literatlr taramasina dayali nitel analizler ile mekansal ve karar destek temelli nicel
tekniklerin bitinlesik bicimde kullanimini kapsamaktadir. Bu dogrultuda, ¢alisma dort temel asamada
yaptlandirilmistir:

(1) Veri Toplama: Tir ozellikleri, habitat gereksinimleri, iklim toleranslari ve ekosistem hizmeti
potansiyellerine iliskin veriler, uluslararasi veri tabanlarindan (6rn. i-Tree, TRY Plant Trait Database,
TreeE-DSS) ve literatlir kaynaklarindan derlenmistir. Ayrica, 6rnek tirlerin gegcmis performans kayitlari
ve herbaryum verileri incelenmistir.

(2) iklim Verilerinin Kullanimi: Gelecege yonelik tiir uygunluk analizlerinde, IPCC tarafindan dnerilen
RCP 4.5 ve RCP 8.5 senaryolari dogrultusunda, sicaklik ve yagis parametreleri temel alinarak bolgesel
iklim projeksiyonlari degerlendirilmistir.

(3) Analitik Cerceve Gelistirme: Tur degerlendirme siireci dort ana eksen altinda yapilandiriimistir: iklim
dayaniklihgi, ekosistem hizmetleri Gretim kapasitesi, mikroklimatik ve altyapisal uyum, estetik ve
kllturel kabul. Bu eksenler, tirlerin fonksiyonel rollerine gore karsilastirmali olarak analiz edilmistir.

(4) Cok Kriterli Degerlendirme: Belirlenen kriterlere gore, aday tirlerin ¢cok kriterli degerlendirme
matrisleri araciligiyla siralanmasi yapilmis; onerilen tir portfoyleri yerel kosullara ve gelecek
projeksiyonlarina gore gruplandiriimistir.

Bu yapi, sadece tirlerin biyofiziksel 6zelliklerini degil; ayni zamanda toplumsal kabul diizeylerini, bakim
gereksinimlerini ve kentsel altyapi ile olan iliskilerini de g6z 6niine alarak bitiincil bir degerlendirme
modeli sunmaktadir.

2.1. Kentlerde Agag Secimi: Ekolojik ve Stratejik Bir Yaklagim

Bu calismada, agac tirlerinin seciminde kullanilacak degerlendirme cercevesi dort ana kriter altinda
modellenmistir. Kentlerde agac sec¢imi, sadece estetik veya gblgeleme amaciyla yapilan basit bir karar
olmaktan c¢ikmis; cok boyutlu, bilimsel ve stratejik bir planlama siireci haline gelmistir. Artik iklim
degisikligine karsi direngli, ekosistem hizmetlerini maksimum diizeyde sunabilen ve kentsel altyapiyla
uyumlu tirlerin belirlenmesi, stirdiiriilebilir kentsel yesil alan yonetiminin vazgecilmez bilesenlerinden
biridir (Hirons & Sjoman, 2019).

Bu baglamda agac secimi siireci hem ekolojik temelli hem de stratejik planlamaya entegre edilmesi
gereken dort temel ilkeye dayandirilmalidir:

2.1.1. iklim dayanikhihg: tiiriin gelecege uyum yetenegi

Kiresel 1sinma, kentlerde sicak hava dalgalarinin sikhigini ve siddetini artirmakta; degisen yagis
rejimleri, su kaynaklarinin azalmasi ve toprak tuzlulugunun artmasi gibi birbirini tetikleyen cevresel
baskilar, kent agaglarinin sagkalimini ¢coklu stres faktorleri altinda tehdit etmektedir (Zscheischler ve
digerleri, 2018). Bu nedenle tir secimi, yalnizca ginimiiz kosullarina degil, gelecekteki iklim
senaryolarina da dayanmaldir.

e Kuraklik Toleransi: Derin kok sistemi, diislik yaprak ylzeyi su kaybi ve su kullanim verimliligi yiiksek
tlrler (6rn. Quercus ilex L., Albizia julibrissin Durazz.) dncelikli olarak degerlendirilmelidir.

e [s| Toleransi: Fotosentetik aktivitesini 35°C Gzeri sicakliklarda sirdiirebilen tirler tercih edilmelidir.

e Toprak ve Riizgar Direnci: Tuzluluga ve kent igi riizgar koridorlarina direngli tiirlerin segimi, 6zellikle
actk alanlar igin kritiktir.

Bu yaklasim, tiir secimini zamana bagl bir “iklim adaptasyon stratejisi” olarak yeniden tanimlar.
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2.1.2. Ekosistem hizmeti iiretimi: tiirlerin fonksiyonel rolii

Agaclar, kent ekosistemlerinde gblgeleme, karbon yutakligi, yagmur suyu yonetimi, hava temizligi, toz
filtreleme ve biyolojik gesitlilige katki gibi pek ¢ok ekosistem hizmeti sunmaktadir (Yadav ve digerleri,
2024). Ancak her tir bu hizmetleri ayni diizeyde saglamaz; bazi tiirler bir veya birka¢ hizmette
uzmanlasmistir.

Bu nedenle agag secimi slirecinde:
e Karbon Sekestrasyonu: Genis ve yogun tag yapisina sahip tirler tercih edilmelidir.

e Golgeleme ve Sogutma: Yiiksek evapotranspirasyon oranina sahip tirler isi adasi etkisini azaltmada
etkilidir (6rn. Tilia tomentosa Moench., Platanus orientalis L.).

e Polinator Destegi: Arilar ve diger tozlayicilar igin gicekli, nektar saglayan tirler (6rn. Sophora japonica
L.) stratejik olarak yerlestirilmelidir.

e Su Yonetimi: Gozenekli kék yapisi ile gecirgenligi artiran tilrler (6rn. Celtis australis L.) yagmur
suyunun topraga sizilmesini kolaylastirir.

Stratejik planlama, her bolgenin ihtiyacina gore farkh tirleri "fonksiyonel mozaik" anlayisiyla
harmanlamalidir.

2.1.3. Mikroklimatik ve altyapisal uyum

Kentlerde tlr seg¢imi yalnizca iklimle degil, fiziksel altyapi ile de uyumlu olmahdir. Agaclarin kokleri
kaldirimlari kaldirmamali, dallan trafik giivenligini tehlikeye atmamali ve budama ihtiyaci kent
bitgesini zorlamamalidir (Schutzki, 2005). Ayrica bitkinin yaprak dokme zamani, meyve Uretimi, alerjen
potansiyeli gibi konular da toplumsal saghgi dogrudan etkileyebilir.

Bu nedenle:

e Kok Yapisi: Yiizeysel ve agresif kdk sistemine sahip tirler yogun yaya kullanimi olan alanlardan uzak
tutulmalidir.

¢ Budama Ihtiyaci: Kontrollii biiyiiyen ve sik budama istemeyen tiirler bakim maliyetini azaltir.

e Altyapi ile Cakisma: Elektrik hatlari, kanalizasyon borulari ve yiriyds yollari ile gatismayan biylime
formuna sahip tirler segilmelidir.

Stratejik yaklasim, biyolojik faktorlerle birlikte muhendislik ve kullanici deneyimini bittincil olarak
dikkate alir.

2.1.4. Estetik ve kiiltiirel uyum

Kent kullanicilarinin agaglara karsi gelistirdigi duygusal ve kiltirel baglar, yesil alanlarin stirdirlebilir
kullanimi agisindan oldukga 6nemlidir. Bazi tiirler, mevsimsel renk degisimleri, ciceklenme dénemleri
veya tarihi-kiltirel cagrisimlari nedeniyle halk tarafindan daha ¢cok benimsenmekte; bu da kent yesil
dokusunun sahiplenilme ve korunma diizeyini artirmaktadir (Pfeiffer & Cloutier, 2016). Bu da segilen
tirlerin bakim, korunma ve benimsenme oranini dogrudan etkiler.

Ornegin:

e Acer campestre L. gibi sonbaharda yapraklari kizaran tiirler mevsimsel farkindaligi artirir.
e Koelreuteria paniculata Laxm. gibi yaz ortasinda ciceklenen tirler estetik deger sunar.

e Yerli turlerin kullanimi, kiltlirel baglam ve yerel ekosistemle uyumu gliclendirir.

Estetik degerleri yiksek, ama ayni zamanda ekolojik ve teknik gereksinimleri karsilayan tlrlerin
stratejik planlamada 6ncelikli olmasi gerekir.

2.2. Stratejik Planlama Siireci: Biitiinciil Tir Degerlendirme Modeli

Bu calismada gelistirilen ¢ok kriterli degerlendirme modeli, iklimsel, ekolojik, altyapisal ve sosyo-
kiltirel boyutlari eszamanh ele alan batincil bir tir secim yaklasimina dayanmaktadir. Yukarida
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acitklanan dort temel degerlendirme ekseni dogrultusunda, kent 6zelinde uygulanabilecek bir “cok
kriterli tir se¢imi matrisi” 6nerilmektedir. Bu matris; planlamacilarin karar alma sireglerinde bilimsel
temele dayali, nesnel ve uygulamaya gecirilebilir bir rehber sunmayi amaclamaktadir.

Modelin temel uygulama adimlari sunlardir:

e iklimsel Uyum Analizi: Calisma alaninin iklim profili, hakim stres faktérleri (kuraklik, sicaklik dalgalari,
rizgar, tuzluluk vb.) dogrultusunda belirlenir.

e Fonksiyonel ihtiyaglarin Tanimlanmasi: Gélgeleme, karbon yutakhgi, su yonetimi, goérsel etki,
biyogesitlilik destegi gibi islevsel beklentiler analiz edilir.

e Tur Filtreleme Sireci: Belirlenen kriterler dogrultusunda, aday agac tiirleri i-Tree, TRY Plant Trait
Database, TreeE-DSS gibi bilimsel veri tabanlari tGizerinden filtrelenir.

e Toplumsal ve Kiiltirel Uyumun Gozden Gegirilmesi: Yerel kullanicilarin tercihleri, estetik beklentileri
ve kiiltirel baglam g6z 6nilne alinarak sosyal kabul diizeyi degerlendirilir.

e Pilot Uygulama ve izleme: Segilen tiirler 6ncelikli olarak pilot bolgelerde uygulanarak, yerinde gézlem
ve geri bildirimlerle performans degerlendirmesi yapilir.

Bu sistematik yapi sayesinde, tiir secim siirecleri yalnizca bilimsel verilere degil; ayni zamanda
toplumsal gerceklige ve uygulama kosullarina da entegre edilir. Boylece hem direncli hem de katilimci
bir yesil altyapi planlamasi icin uygulanabilir bir yol haritasi olusturulmus olur.

3. Bulgular ve Tartisma

Bu bolimde, gelistirilen degerlendirme modelinin kent agaglandirma uygulamalari Gizerindeki etkileri
degerlendirilmekte ve onerilen sistemin literatiirle uyumu tartisiimaktadir. Bu analizde, yari kurak
kentlerde iklim degisikligine uyumlu agacg tlrlerinin belirlenmesine yonelik ¢ok kriterli bir
degerlendirme yaklasimi sunulmus ve tiir se¢imi slirecinin sadece estetik veya geleneksel aliskanliklara
degil, iklim dayaniklihgi, ekosistem hizmetleri iretimi, mikroklimatik uyum ve yapisal-estetik nitelikler
gibi butlincll kriterlere dayanmasi gerektigi vurgulanmistir. Bu bulgular, cagdas kent peyzaj
literatlriinde giderek artan sekilde savunulan iklim-temelli planlama vyaklasimlariyla paralellik
gostermektedir (Hirons & Sjéman, 2019).

3.1. Tiir Seciminde Paradigma Degisimi

Geleneksel tir secimi uygulamalarinda, kentlerde hizli blylyen, bol gblgeli ve estetik agidan cezbedici
tirler oncelikli olarak tercih edilmistir. Ancak bu yaklasim, iklim degisikligi kosullari altinda siklikla
basarisiz olmus; 6zellikle monokdltiir uygulamalari zararlilar, hastaliklar ve su stresi gibi tehditlere karsi
kirilganhk yaratmistir (Conway & Vander Vecht, 2015). Bu baglamda 6nerilen ¢ok kriterli degerlendirme
sistemi, karar vericilerin tiir secimi slirecini bilimsel verilerle donatilmis, ¢cok boyutlu ve strdirilebilir
bicimde yonetmesine olanak tanimaktadir. S6z konusu degerlendirme sistematigi icerisinde, tiirlerin
cevresel strese verdigi fizyolojik tepkilerin kantitatif olarak 6lcimlenmesi, secim siirecini daha nesnel
ve bilim temelli bir zemine oturtmaktadir. Sjoman ve digerleri (2018), 6zellikle zorlu kentsel kosullarda
kullanilacak tiirlerin segiminde bu tir fizyolojik parametrelerin karar siirecine entegre edilmesinin
glvenilirligi artirdigini vurgulamaktadir.

3.2. Yan Kurak Kentlerde iklim Uyumlu Tiirler Uzerine Yorum

Analizde 6nerilen tiirlerin cogu, derin kok sistemleri, fizyolojik kuraklik toleransi, kompakt tag yapilari
ve dislik su gereksinimleri ile yari kurak kentsel iklim kosullarina uyum saglamaktadir (Tablo 1’de
dzetlendigi gibi). Ornegin Quercus ilex L., Akdeniz kdkenli olmasi nedeniyle isiya, kurakliga ve toprak
tuzluluguna karsi oldukga direngli bir tiirdiir. Gleditsia triacanthos L. ise hem gevresel toleranslari hem
de altyapiya zarar vermeyen kok yapisiyla kentsel planlamada 6ne ¢ikmaktadir.

Ayrica, tirlerin sadece bireysel dayanikliliklari degil, ekosistem islevleri agisindan da degerlendirilmesi
gerektigi tartismanin énemli bir boyutunu olusturmaktadir. Ornegin Styphnolobium japonicum (L.)
Schott ve Robinia pseudoacacia L. gibi azot baglayan tirler, yoksul topraklarda bile siirdirilebilir
blylmeyi desteklerken ayni zamanda toprak kalitesini iyilestirmektedir. Bu cergevede, Hutt-Taylor ve
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digerleri (2024) tarafindan ¢alismada, kentsel orman yénetiminin yalnizca karbon ¢éztimleri Gretmekle
kalmayip, ayni zamanda kus cesitliligi gibi biyolojik zenginliklerin korunmasina da katki sundugunu
ortaya koymaktadir. Bu bulgular, o6nerilen c¢ok kriterli tir secim modelinin ekolojik yonini
gliclendirerek; tirlerin iklimsel uyumun 6tesinde, biyocesitlilik destekleyici islevleri bakimindan da
degerlendirilmesi gerektigine isaret etmektedir.

Tablo 1. Yar kurak iklim kusagindaki kentsel alanlar igin 6nerilen bazi agag turlerinin ¢ok kriterli degerlendirme
eksenlerine gore karsilagtirmasi.

Tiir Adi iklim Ekosistem Altyapi Uyumu  Estetik ve Kaynaklar
Dayaniklihgi Hizmeti Kiiltiirel
Kapasitesi Deger
Quercus ilex L. Yiksek Yiksek Orta Yiiksek Paudel & States,

2023; Hirons &
Sjéman, 2019;
Sjoman et al., 2018

Albizia julibrissin  Orta—Yuksek Orta Orta Yiksek Hirons & Sjoman,

Durazz. 2019

Gleditsia Yiiksek Orta—Ylksek Yiiksek Orta Conway & Vander

triacanthos L. Vecht, 2015; Hirons &
Sjéman, 2019

Styphnolobium Orta Orta Orta Yiiksek Hutt-Taylor et al,,

japonicum  (L.) 2024

Schott

Robinia Yiiksek Yiiksek Orta Orta Hutt-Taylor et al,,

pseudoacacia L. 2024

Celtis australis L. Yiksek Orta Yiksek Orta— Sjoman et al., 2018;

Yiksek Hirons & Sjoman,

2019

Bu tabloda, analiz slirecinde vurgulanan 5 tiiriin ¢ok kriterli degerlendirme eksenlerine gére genel
nitelikleri 6zetlenmistir. Veriler literatlirden derlenmis ve metin ici tartismalarla iliskilendirilmistir.

Bu tirler, yar kurak kentsel iklim kosullarinda hem iklim dayanikliligi hem de ekosistem islevselligi
bakimindan 6ne ¢ikan drneklerdir. Tirlerin degerlendirilmesinde, yalnizca gevresel toleranslari degil,
ayni zamanda altyapi ile uyumluluk, toplumsal kabul ve estetik katki gibi ok boyutlu kriterler dikkate
alinmistir. Tablo, tirlerin stratejik planlamaya nasil entegre edilebilecegine dair 6ngori saglamanin
yani sira, kent peyzaji uygulayicilarina tiir secimi konusunda karsilastirmali bir bakis agisi sunmaktadir.
Ayrica, bu tirlerin sahada uygulanabilirligi, bakim gereksinimleri ve kullanici deneyimleri gibi yénlerin
de dikkate alinmasi gerektigi unutulmamalidir.

3.3. Ekosistem Hizmetlerinin Stratejik Onemi

Kent agaclari, kent sakinlerinin yasam kalitesini artiran sayisiz hizmet sunmaktadir: yaz sicaklarini
hafifletme, karbon yutak alani olusturma, hava kalitesini iyilestirme, gliriiltl azaltma, biyolojik cesitliligi
destekleme ve psikolojik iyilik hali saglama gibi. Zhao ve digerleri (2024) tarafindan gerceklestirilen
kapsaml literatlir incelemesi, doga temelli ¢dziimlerin (Nature-Based Solutions, NBS) kentsel orman
planlamasinda yalnizca iklim degisikligine uyum agisindan degil; ayni zamanda ekosistem hizmetlerinin
sistematik ve mekansal olarak dengeli entegrasyonu acisindan da stratejik bir rol oynadigini ortaya
koymaktadir. S6z konusu c¢alismada, NBS yaklasimlarinin, strdirilebilir kentsel ormancilik
uygulamalariyla entegre edilerek ¢evresel, sosyal ve yonetisimsel boyutlari ayni anda optimize etme
potansiyeline sahip oldugu vurgulanmaktadir. Ancak buna ragmen, bu hizmetlerin kent genelinde esit
sekilde dagilmadigi; sosyo-ekonomik esitsizliklerin oldugu bolgelerde yesil altyapiya erisimin ciddi
bicimde kisitlandigi bildirilmektedir (Jennings ve digerleri, 2017). Sosyo-ekonomik esitsizliklerin yiiksek
oldugu bolgelerde yesil alanlara erisim sinirlidir. Dolayisiyla iklim direngli tirlerin bu alanlara dncelikli
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olarak entegre edilmesi, ayni zamanda iklim adaleti ve toplumsal esitlik bakimindan da 6nemlidir
(Yadav ve digerleri, 2024).

3.4. Karar Destek Sistemlerinin Rolii

Son yillarda karar vericilerin tlr se¢cimini daha nesnel ve bilimsel temelde yapabilmeleri amaciyla
gelistirilen karar destek sistemleri (DSS) ve tir yayihm modellemeleri (SDM) 6nemli bir boslugu
doldurmaktadir. Bu c¢alismada onerilen degerlendirme cercevesi, literatlirdeki modellerle (6rnegin
Urban Tree Selection DSS, i-Tree Species Selector) entegre edilebilecek esneklikte yapilandiriimistir. Bu
araglar sayesinde, belediyeler ve peyzaj planlamacilari, gelecekteki iklim projeksiyonlarina gére en
uygun tirleri 6nceden belirleyebilmekte, su bilitcesi ve bakim maliyetlerini optimize edebilmektedir
(Yadav ve digerleri, 2024; Paudel & States, 2023).

Bu kapsamda, Janowiak ve digerleri, (2021) ‘Climate adaptation actions for urban forests and human
health” calismasinda kent agaclarinin asiri sicaklk, hava kalitesi ve sel stresi gibi iklim degisikligi
etkilerine karsi adaptasyon kapasitesini yapilandirilmis bir cercevede ele almakta; tir segimi ve
planlama stratejilerini sistematiklestiren 6nemli bir rehber islevi goérmektedir. Bu yaklasim,
¢alismamizda gelistirilen stratejik tiir segimi anlayisiyla dogrudan 6rtiismektedir.

Ayrica Yadav ve digerleri (2024) calismasi, DSS ve SDM gibi sistemlerin iklim dayanikliligi, altyapi
optimizasyonu ve ekosistem hizmeti kapasitesi gibi cok boyutlu kriterleri birlikte ele aldigini gbstererek,
sundugumuz modelin yéntemsel dayanaklarini saglamlastirmaktadir.

3.5. Uygulamaya Déniik Kisitlar ve Oneriler

Analizlere dayali olarak sunulan tirler, bilimsel agidan iklim dayanikhligi yiiksek olsa da yerel yonetim
kapasiteleri, fidan temin zinciri, toplumsal kabul diizeyi ve yasal mevzuat gibi faktérler uygulama
siirecinde etkili olabilir. Ozellikle bazi tiirlerin yerel halk tarafindan taninmamasi ya da kiiltiirel
baglamda uyumsuz algilanmasi, kullanimini sinirlayabilir. Bu nedenle yerel bilgiyle bilimsel verinin
bitunlestirilmesi, halk katiliminin artirilmasi ve egitim c¢alismalarinin es zamanh yuritilmesi
onerilmektedir. Dolayisiyla gelistirilen ¢ok kriterli degerlendirme yaklasimi, yalnizca teorik bir dneri
olmanin 6tesinde, uygulamaya gecirilebilirligi olan esnek bir tlr secim politikasi sunmaktadir.

4. Sonug ve Oneriler

Bu analiz, yan kurak iklim kosullarina sahip kentlerde, iklim degisikliginin etkilerine direncli ve
ekosistem hizmetleri agisindan zengin agac tilrlerinin seciminde bilimsel ve stratejik bir yaklasim
gelistirerek, sirdirilebilir kentsel peyzaj planlamasina katki sunmayr amaclamistir. iklim
projeksiyonlari, tir fizyolojileri, kentsel stres faktorleri ve ¢ok boyutlu ekosistem hizmetleri gibi
kriterler birlikte degerlendirilerek, dort temel faktore dayali bir tiir se¢cim cergevesi olusturulmustur:
iklim dayanikhhgi, ekosistem hizmeti Gretimi, mikroklima uyumu ve estetik/yapisal uygunluk.

Analiz, literattrdeki genel egilimleri destekleyerek, gecmiste yaygin olarak tercih edilen bazi tiirlerin
artik iklim kosullariyla értlismedigini; bunun yerine daha esnek, yerli veya dogala uyumlu tiirlerin
stratejik olarak yeniden degerlendirilmesi gerektigini ortaya koymustur. One ¢ikan tiirlerin (6rnegin
Quercus ilex L., Gleditsia triacanthos L., Styphnolobium japonicum (L.) Schott, Celtis australis L.) kuraklik
direnci, altyapiyla uyumu ve ¢cok yonli fayda tretimi gibi 6zellikleri nedeniyle yari kurak kentler icin
onemli firsatlar sundugu belirlenmistir.

4.1. Planlamacilar ve Yerel Yonetimler icin Oneriler

e iklim Projeksiyonlarina Dayal Tiir Portféyii Olusturulmali: Tiir secimi siireci, yalnizca bugiinkii degil,
gelecekteki iklim senaryolarina gére sekillendirilmelidir. Ozellikle RCP 4.5 ve RCP 8.5 senaryolarina
gore kuraklik toleransi yiiksek tirler 6ncelikli degerlendirilmelidir.

e Karar Destek Sistemleri ve Modelleme Araclari Kullanilmali: DSS ve SDM gibi araclar ile yerel
kosullara uyumlu tirler bilimsel veriler 1si8inda belirlenmeli; bu sistemlerin yerel ydnetim
birimlerine entegre edilmesi saglanmalidir.
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e Yerel Tirler ve Biyocesitlilik Onceliklendirilmeli: Monokiiltirden kaginilmali, yerli tiirler ve farkli
islevlere sahip bitkiler birlikte kullanilarak ekolojik denge desteklenmelidir.

e Bakim, Su Kullanimi ve Altyapi Etkilesimi Degerlendirilmeli: Tirlerin bliiyime aliskanliklari, su
ihtiyaci, kok sistemleri ve hastaliklara karsi toleranslari dikkate alinarak bakim ytkd disik ama
uzun omirli tirler tercih edilmelidir.

e Toplum Katimi ve Farkindalik Artirilmali: Tlr segim siireci sadece teknik uzmanlikla degil, halkin
gorusleri ve kiltlirel degerleri de dikkate alinarak yurutilmelidir. Bu sayede sahiplenme ve bakim
suregleri kolaylastirilacaktir.

4.2. Bilimsel Arastirmalar igin Oneriler

e Saha Tabanli Gozlemler ve Deneysel Calismalar Yayginlastirilmali: Literatiirde 6nerilen tiirlerin
farkh iklim kosullarindaki performansi, stres tepkileri ve ekosistem hizmetleri acisindan deneysel
olarak test edilmelidir.

e Yapay Zeka Tabanh Tur Secimi Modelleri Gelistirilmeli: Blyiik veri kimeleri ve makine 6grenmesi
ile tlr oneri sistemleri daha hassas hale getirilebilir; bolgeye 6zel tlir secim algoritmalari
olusturulabilir.

e Kiiltiirel Ekosistem Hizmetleri Uzerine Arastirmalar Artirilmali: Agaglarin estetik, kimlik, aidiyet ve
kilturel degerleri Gzerindeki etkileri daha fazla galisilmali; bu bilgiler planlama siireclerine entegre
edilmelidir.

Kentsel ekosistemler, 6zellikle yari kurak iklimlerde, iklim degisikligi karsisinda biyik bir sinavla karsi
karsiyadir. Bu baglamda, tiir secimi yalnizca biyolojik degil, ayni zamanda sosyal, ekonomik ve estetik
boyutlariyla ¢ok disiplinli bir karar stirecidir. Bu ¢calismada gelistirilen degerlendirme yaklasimi hem
planlamacilar hem akademisyenler hem de karar vericiler icin uygulanabilir bir ¢cerceve sunmakta;
gelecekteki yesil altyapi politikalarinin daha direncli ve bilim temelli olmasi yoniinde katki
saglamaktadir.

Tesekkiir ve Bilgi Notu

Makale ulusal ve uluslararasi arastirma ve yayin etigine uygundur. Calisma igin Etik Kurul onayi
gerekmemektedir.

Yazar Katkisi ve Cikar Catismasi Agiklama Bilgileri
1. Yazar %60, 2. yazar %40 katkida bulunmustur. Cikar catismasi yoktur.
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Climate-Resilient Tree Species Selection in Semi-Arid Cities:
Strategic Green Infrastructure Planning Under Changing Climate
Conditions

Summary

Climate change, one of the most significant environmental threats of the 21st century, not only
transforms natural systems but also affects urban spaces, where socio-economic life is most
concentrated, in a multi-layered way. Cities located in the semi-arid climate zone are becoming
increasingly vulnerable to the effects of climate change due to rising heat waves, decreasing annual
rainfall, increasing evaporation rates, rising soil salinity, and growing stress on water resources. This
situation emphasizes the need for a theoretical and practical transformation in classical urban planning
and landscape management approaches, necessitating the application of nature-based solutions,
climate-sensitive planning approaches, and multi-criteria decision support systems integrated with
spatial modeling techniques at the urban scale.

The profound impact of the climate crisis on urban systems necessitates a redefinition of the concept
of resilience at both theoretical and practical levels. The significant increase in environmental and
structural sensitivity to climate change necessitates the restructuring of cities' resilience strategies. In
this context, it is not only necessary to protect existing urban green spaces, but also to properly design
new green infrastructure components and plan them in line with long-term climate projections. In
semi-arid regions, the prerequisite for building sustainable green infrastructure despite water scarcity
and heat stress is the comprehensive evaluation of plant species to be selected, which is as important
as site selection, based on urban ecology, climate scenarios, and user expectations. In this context,
urban afforestation policies must be redesigned based on ecological, infrastructural, and social
functionality, rather than solely on aesthetic criteria or short-term performance criteria.

Within the framework of efforts to increase the adaptability of cities, the selection of tree species,
which are a fundamental component of climate-resilient green infrastructure, requires a
multidisciplinary evaluation process. The selection of climate-resilient tree species requires
interdisciplinary collaboration not only from the perspectives of landscape architecture or urban
planning but also from disciplines such as climate science, ecology, environmental psychology, and
urban sociology. Knowledge-based decision-making processes should now replace intuitive or habit-
based species selection practices; advanced modeling techniques, satellite data, long-term
meteorological observations, and local ecological feedback should be integrated into these processes.
In this context, multi-criteria assessment models that take into account both current conditions and
possible future scenarios form the basis for more flexible, adaptable, and sustainable decision-making
mechanisms. Tree species should be evaluated within an ecosystem framework, considering not only
their individual characteristics but also their spatial distribution within the city, biotic interactions, and
social perceptions. Such holistic approaches contribute to the development of long-term resilience
strategies without exceeding the ecological carrying capacity of cities.

Considering the changing role of green infrastructure approaches, urban systems should be viewed
not only as traditional landscape designs but also as integrated planning components that generate
multi-layered benefits such as climate adaptation, optimization of ecosystem services, public health,
thermal comfort, disaster risk reduction, and social equity. Tree planting, one of the most dynamic
elements of the urban green fabric, is a strategic tool for both adapting to climate change and
mitigating its effects. However, to effectively harness this potential, the species selection process must
be conducted within a scientific, systematic, and holistic evaluation framework that considers not only
aesthetic and short-term performance criteria but also climatic, ecological, infrastructural, and socio-
cultural interactions at multiple scales.

This study aims to develop a multi-criteria evaluation model for determining tree species that are
compatible with climate change in cities located in the semi-arid climate zone. The methodological
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framework used in the study includes literature review, climate projections (particularly RCP 4.5 and
8.5 scenarios), spatial analyses, decision support systems (DSS), species distribution modeling (SDM),
and ecosystem services-focused databases. Within this framework, species selection is structured
around four main axes: (1) Climate resilience, (2) Ecosystem service production capacity, (3)
Compatibility with urban infrastructure and microclimate, (4) Aesthetic and cultural acceptance level.

The climate resilience dimension is related to species' long-term survival capacity under climate
projections, physiological adaptation abilities, and tolerance levels to multiple stress factors (e.g.,
temperature, drought, salinity, pollution, radiation). For example, Quercus ilex L. is resistant to
prolonged drought conditions due to its deep root system and xeromorphic leaf structure. Albizia
julibrissin Durazz. is notable for its ability to maintain photosynthetic activity even in regions with high
temperature thresholds. In this context, the past performance records, herbarium data, biotic/abiotic
stress tolerance profiles, and phenological behaviors of the species used were analyzed comparatively.

The ecosystem service potential, which forms the second axis of the evaluation model, is not limited
to environmental benefits but also encompasses social, economic, and psychological dimensions. The
multifunctional contributions provided by urban trees necessitate their evaluation not only based on
biophysical parameters but also on user-focused benefit criteria. Especially in semi-arid cities where
temperature stress is increasing, species that provide shade and coolness through evapotranspiration
directly affect both outdoor comfort and energy consumption. Similarly, services such as carbon
sequestration, air pollutant retention, noise reduction, and aesthetic landscape contributions
necessitate a comprehensive evaluation system to measure the benefits provided by species.
Therefore, the value each tree contributes to the urban ecosystem must be analyzed not only based
on its individual characteristics but also on its multi-layered service production capacity.

Ecosystem service production capacity is related to services provided by species such as shading,
carbon sequestration, air quality improvement, soil stabilization, water cycle management, pollinator
support, contribution to urban biodiversity, and food production. Tilia tomentosa Moench. plays an
effective role in reducing the urban heat island effect thanks to its wide crown structure; Celtis australis
L. increases rainwater infiltration with its permeable root structure; and Sophora japonica L. supports
bee and insect fauna with its long flowering period. Each species stands out in a different service
profile, and evaluating these services together enhances the functional richness of urban green
infrastructure.

The microclimatic and infrastructure compatibility dimension was evaluated based on the physical
growth forms of species, root spread potential, pruning requirements, amount of fallen leaves,
allergen production, and potential damage to urban infrastructure (sidewalks, pipelines, parking lots).
Platanus orientalis L., despite its high evapotranspiration capacity, can damage infrastructure elements
due to its shallow root system. It is recommended to prefer species such as Koelreuteria paniculata,
which exhibit more controlled root development and have low maintenance requirements. Therefore,
adopting an integrated planning approach between infrastructure and vegetation is inevitable.

The aesthetic and cultural compatibility criterion relates to the seasonal visual effects of species, their
recognition among the public, their connection to the local landscape identity, and user satisfaction.
Acer campestre creates seasonal awareness in urban areas with its autumn coloration, while Gleditsia
triacanthos supports urban aesthetics with its elegant crown structure and permeable shade. The use
of native and traditional species is emphasized as important not only for ecological but also for cultural
sustainability.

For the species selection process to be successful, durability and adaptability should be prioritized as
much as functionality and diversity. Especially, the co-planning of species that play complementary
ecological roles has strategic value for the sustainability of urban ecosystems. Therefore, not only the
individual performance of species but also the interaction network they create at the system level
should be taken into account. Thus, the planned green infrastructure elements provide short-term
environmental services and also serve as an ecological backbone that increases the resilience of cities
in the long term. This approach reduces vulnerability to climate change while also bringing about a
resilient structure that supports the multi-layered functionality of the landscape.
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Furthermore, increasing species diversity is not only an ecological necessity but also serves as
insurance, strengthening the system's flexibility capacity. Evaluating species with genetic and
morphological diversity together ensures that if one species fails under potential climate scenarios,
other species can continue to perform their functions. Thus, the system's overall service production
capacity is preserved. Therefore, the “functional species mosaics” approach is not merely a theoretical
suggestion; it is a concrete planning tool for climate adaptation. This approach enhances the
effectiveness of green infrastructure investments by enabling species to respond simultaneously to
different stress factors, particularly in semi-arid cities.

In line with these assessments, multi-criteria species selection models that address the ecological,
social, and economic dynamics of cities go beyond traditional planning approaches and pave the way
for a new ecosystem-based management approach. This approach offers a comprehensive framework
that is not limited to engineering solutions alone; it is compatible with nature, takes into account the
expectations of the local population, and aims to improve the quality of urban life. In this regard, the
proposed species selection model is not merely an analytical tool; it also serves as a guiding framework
for the construction of climate-adapted, functional, and aesthetically balanced landscapes.

The analysis results show that traditional species selection practices (e.g., fast growth, low cost,
appearance-focused individual preferences) are insufficient in responding to the multidimensional
effects of climate change. Monoculture afforestation is highly vulnerable to biotic threats (pests,
diseases) and climate stress. These findings clearly highlight the importance of diversity-based
planning approaches. Species must play complementary roles not only at the individual level but also
at the system level, forming the cornerstone of sustainable urban ecosystems.

Therefore, species selection must be designed to include not only biophysical but also social, cultural,
and infrastructural dimensions. In future urban planning, species selection should be approached
holistically, considering not only biophysical suitability but also socio-cultural acceptance,
infrastructural integration, and ecosystem service potential. Diversifying species portfolios according
to climate scenarios, increasing local community participation, and expanding decision support
systems are critical for building sustainable and resilient urban landscapes.

As a general assessment, this study highlights that urban afforestation policies cannot be evaluated
solely based on landscape aesthetics or superficial environmental contributions; rather, they must be
re-examined within a multi-layered framework that includes ecological resilience, adaptation to
climate change, infrastructure integration, and socio-cultural sustainability. The multifaceted
environmental threats faced by cities located in semi-arid climate zones necessitate that species
selection processes be managed not through intuitive or habitual methods, but through a data-driven,
multidisciplinary, and systematic approach.

The Multi-Criteria Species Evaluation Model developed in this context is not merely a tool guiding plant
material selection but also a comprehensive management tool that forms the foundation for planning
climate-resilient, multifunctional, and inclusive urban green infrastructure systems. The model
integrates a wide range of inputs, including climate projections, spatial datasets, biophysical
characteristics, and ecosystem service potentials, while also incorporating parameters that are often
overlooked, such as socio-cultural acceptance levels and infrastructure compatibility. This enables the
production of decisions that are consistent with the local context and application-oriented.

The approach presented in this framework indicates that the urban landscape should be conceived not
as a static aesthetic object but as a living system capable of adapting to constantly changing climatic,
ecological, and social dynamics. The proposed model evaluates species diversity not only in terms of
biological richness but also in terms of its capacity to maintain system flexibility and functional
continuity, thereby clearly highlighting the risks of monocultural afforestation practices.

Furthermore, the functional species mosaic approach envisioned by the model ensures that urban
ecosystem services achieve a more balanced, sustainable, and inclusive structure through the co-
planning of species that are resistant to different stress factors, perform complementary functions,
and possess genetic/morphological diversity. This strategy is critical not only from an environmental
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perspective but also in terms of social justice and public benefit production. In this regard, the study
offers concrete contributions not only in the context of species selection but also in enhancing cities'
climate adaptation capacity, promoting planning systems supported by nature-based solutions, and
constructing resilient urban structures.

In conclusion, the Multi-Criteria Species Evaluation Model developed in this study serves as an
interdisciplinary platform that brings together climate science, urban ecology, landscape architecture,
and social sciences, enabling the implementation of resilient, nature-compatible, and community-
based landscape strategies for the cities of the future. Thus, the proposed model is not merely an
analytical tool; it is also regarded as a carrier of a holistic vision and a transformative component of
rethinking urban environments.
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