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ABSTRACT 

 

ALGORITHMIC DESIGN C ONTROL FOR PLOTïBASED URBANISM: A 

MODEL PROPOSAL IN TU RKISH SPATIAL PLANNI NG CONTEXT  

 

Akay, Mert 

Master of Science, Urban Design in City and Regional Planning 

Supervisor: Assoc. Prof. Dr. Olgu ¢alēĸkan 

 

July 2019, 154 pages 

 

Cities intrinsically perform their evolution in a ruleïbased environment through 

dynamic processes. Even the cities, which developed without any rational planning 

process, are built with specific building codes. The ruleïbased framework that is 

defined by a set of simple building code provides a basis for the emergence of different 

urban typologies through the history. Necessity for such codes is crucial in order to 

maintain the inherent integrity (morphological coherence and functional integration) 

of collective urban form. In the very context of rapid development and transformation, 

plans and codes have been the basic apparatuses to shape the modern urban 

environment over the past century. The uncertainties that faced in city development 

and the complexity of the processes conditioned by the existence of various actors 

involved (developer, contractor, designer, user and local governments) required the 

development control systems to define more flexible and responsive coding 

techniques rather than solely relying on the masterplans performing as static spatial 

diagrams. This essentially requires a new approach which addresses more bottomïup 

and incremental applications by codeïbased control frameworks. On the basis of the 

principle of controlling overall urban formation on the scale of plot, the emerging 

paradigm of óplotïbased urbanismô, in this context, suggests a fruitful basis to develop 

an alternative methodological approach to urban design. Computational modelling 
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tools run by design algorithms, at that point, suggest a very relevant technical basis to 

apply the new approach in actual urban context. Generating various compositional 

patterns via certain geometric components and their constitutional parameters, 

parametric design basically enables designers to gain a serious control over the 

complex formations. In the context of urban design, that means the possibility of the 

complex formation of urban fabric on the multiple interaction of plots in the course of 

time. The current research, in this framework, is to develop a parametric model to 

integrate computational design to development control in emerging context of plot-

based urbanism. Utilized as the already existing codes of Turkish spatial planning 

system, the actual building rules are taken as the basic parameters of the plotïbased 

generative formation of urban fabric by the algorithmic model proposed. The model 

basically aims to invest on the urban contexts like Turkey, where the plot has still a 

significant role in the reproduction of urban model and to provide a responsive control 

method to come up with coherent unities within reach diversity of urban form. 

 

Keywords: generative urbanism, algorithmic design control, parametric modelling, 

plotïbased urbanism, design control    
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¥Z 

 

PARSEL TEMELLĶ ķEHĶRCĶLĶK Ķ¢ĶN ALGORĶTMĶK TASARIM 

DENETĶMĶ: T¦RKĶYEôDEKĶ MEKANSAL PLANLAMA BAĴLAMINDA 

BĶR MODEL ¥NERĶSĶ 

 

Akay, Mert 

Y¿ksek Lisans, Kentsel Tasarēm 

Tez Danēĸmanē: Do­. Dr. Olgu ¢alēĸkan 

 

Temmuz 2019, 154 sayfa 

 

Kentler doĵasē gereĵi kural temelli bir geliĸim ve dºn¿ĸ¿m s¿reci i­erisinde varlēĵēnē 

evrimsel olarak s¿rd¿rmektedir. Herhangi bir rasyonel planlama s¿recine tabii 

olmadan geliĸmiĸ kentler bile belirli yapēm kodlarē ile inĸa edilmiĸtir. Kendi i­erisinde 

bir dizi basit yapē koduyla tanēmlanan bu kural ­er­evesi tarih i­erisinde farklē kentsel 

tipolojilerin ortaya ­ēkmasēna zemin hazērlamēĸtēr. Belirli bir kural dizinine olan 

gereksinim kolektif kent formunun kendi i­sel b¿t¿nselliĵinin (morfolojik 

baĵdaĸēklēĵē ve iĸlevsel b¿t¿nleĸikliĵi) saĵlanmasē adēna olduk­a ºnemlidir. Kentlerin 

hēzla geliĸtiĵi ve dºn¿ĸt¿ĵ¿ ge­tiĵimiz y¿zyēlda, ana plan ve yapē kodu birlikteliĵi 

modern kentsel ­evrenin ĸekillenmesinde temel ara­ olarak kullanēlmēĸtēr. Buna ek 

olarak kentin ¿retiminde karĸē karĸēya kalēnan belirsizlikler ve ­ok sayēda yapēcē 

aktºr¿n (geliĸtirici, y¿klenici, tasarēmcē, kullanēcē ve yerel yºnetim) s¿rece katēlēmē ile 

ortaya ­ēkan karmaĸēklēk durumu, duraĵan mek©nsal ĸemaya karĸēlēk gelen óplanôa 

ºncelik veren geliĸim denetimini yetersiz kēlmakta ve bunun yerine tasarēm kodu 

aĵērlēklē daha esnek nitelikte yeni bir yaklaĸēmē gerekli kēlmaktadēr. Bu durum, kod 

temelli bir kontrol ­er­evesi sunan ve kentsel formun artērēmsal ve aĸaĵēdan yukarē 

¿retilmesini tarifleyen yeni bir yaklaĸēm gereksinimi ortaya ­ēkarmaktadēr. Bu 

baĵlamda ­aĵdaĸ ĸehircilik yazēnēnda ºne ­ēkan paradigmalardan olan óparsel temelli 
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ĸehircilikô yaklaĸēmē, genel kent formunun parsel ºl­eĵinde kontrol edilmesi 

prensibini temel alarak, ihtiya­ duyulan yaklaĸēma alternatif bir metodolojik yaklaĸēm 

geliĸtirebilmek adēna olduk­a verimli bir altlēk barēndērmaktadēr. Bu baĵlamda tasarēm 

algoritmalarē ¿zerinden ­alēĸan hesaplamalē modelleme ara­larē, sºz konusu yºntemin 

g¿ncel planlama pratiĵinde uygulanabilir kēlēnmasē adēna gereken teknik altyapē 

saĵlamaktadēr. Belirli geometrik bileĸenler ve bunlarēn yapēsal parametreleri ile ­eĸitli 

kompozisyon bi­imleri ¿reten ve temelde tasarēmcēlarēn karmaĸēk formlarē ¿retimine 

imk©n saĵlayan parametrik tasarēm sahip olduĵu algoritmik ­er­eve ile form ¿retim 

s¿recini olduk­a kontroll¿ bir hale getirmektedir. Kentsel tasarēm baĵlamēnda ise bu 

durum, zaman i­inde parsellerin ­oklu etkileĸimi ¿zerine karmaĸēk kentsel yapē 

oluĸumunun m¿mk¿n kēlēnabilmesi anlamēna gelmektedir. Bu baĵlamda bu ­alēĸma, 

hesaplamalē tasarēm yºntemleri ve geliĸim kontrol¿ kavramlarēnē parsel temelli 

ĸehircilik baĵlamēnda iliĸkilendirebilmek adēna bir parametrik model ºnerisi 

getirmektedir. Bu bakēĸ a­ēsēyla araĸtērma, var olan imar mevzuatē i­erisinde yer alan 

yapē kodlarēnē dijital modelleme algoritmasē ­er­evesinde iliĸkilendirerek parsel 

temelli ¿retken bir dºn¿ĸ¿m s¿reci ºnermektedir. Bºylelikle araĸtērmanēn ºnermiĸ 

olduĵu model T¿rkiyeôde olduĵu gibi parselin kentsel formun (yeniden) ¿retiminde 

ºnemli bir rol¿n¿n olduĵu kentsel baĵlamlarda,  standartlaĸmēĸ yapē 

kompozisyonlarēnēn ­oklu se­eneklerini ¿reterek yeni mek©nsal nitelik koĸullarēnēn 

ºn¿n¿ a­acak, baĵdaĸēk ve morfolojik ­eĸitliliĵe sahip kentsel dokularē ¿retecek esnek 

ve duyarlē tasarēm denetimi yºntemini geliĸtirmeyi hedeflemektedir. 

 

Anahtar Kelimeler: ¿retken ĸehircilik, algoritmik tasarēm denetimi, parametrik 

modelleme, parsel temelli ĸehircilik, tasarēm kontrol¿  
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CHAPTER 1  

 

1. INTRODUCTION  

 

1.1. Context and Problem Definition 

The changing needs of developing societies let the cities evolve in time. The evolution 

process reveals itself in a ruleïbased framework of building codes and techniques. 

Such ruleïbased framework, which plays an active role in the formation of cities 

throughout the history, has paved the way for cities to develop in a responsive manner 

for different conditions (Ben-Joseph, 2005). However, the static masterplans based on 

an understanding of the topïdown planning approach have some subtle contradictions 

with ruleïbased framework of urban coding. Masterplans, in this context, would fall 

short to respond to the evolving dynamics of the contemporary urban environment. In 

this context, control of the design process is inevitable to produce good urban forms 

and spaces in terms of spatial coherency and diversity. Herein, the basic design control 

mechanisms, doctrines, norms and standards, guides and codes (¢alēĸkan, 2013, p. 

187), provide the fundamental basis to control the formation of urban fabric through 

different scales. Among them, design codes stand out as the effective tool by providing 

a flexible and responsive framework to foster the incremental production of urban 

form. Having capacity to control the overall urban fabric, ruleïbased structure of 

design coding aims to morphological coherence within the bottomïup development 

processes (Alfasi, 2018, p. 13). Therefore, paying attention the potentials of the urban 

coding to produce better qualities of urban spaces and form, different countries utilize 

design coding as one of the main control tools for urban development. In the context 

of the Turkish spatial planning system, the hierarchical framework of different types 

of spatial plans (i.e. regional plans, master plans and implementation and parcellation 

plans) prevents the use of design codes in a generative manner. Despite the spatial 

plans controlling the urban fabric in a topïdown and holistic manner, the planned 
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urban fabric in Turkey is formed by the piecemeal development of individual plots 

(¦nl¿, 2011). In other words, the way of urbanization in is based on either conducting 

the development through individual plots or in the form of residential estates in large 

urban blocks without coordinating the basic units of urban form for the sake of spatial 

coherency and integration. Therefore new methods to overcome the settled 

deficiencies of the planning systems in Turkey is needed. Taking the multipleï

ownership plot pattern as an opportunity to develop a working framework for plotï

based urbanism, the research aims to suggest an alternative methodology to cope 

with fragmentation in urban form and pattern.  

Plotïbased urbanism, as emerging discourse (Barbour, Romice, & Porta, 2016; Porta 

& Romice, 2010; Romice, Porta, Feliciotti, & Barbour, 2017; Tarbatt, 2012, 2017), 

promotes the bottomïup development of urban fabric by utilizing the plot as an 

elementary (generative) unit of urban form to ensure the incremental development of 

overall urban fabric. In this way, plotïbased urbanism proposes new design tactics for 

the production of adaptable and responsive urban form. Therefore, it also provides a 

very relevant basis in the context of design control by enabling the usage of design 

codes on the scale of the plot to develop a coherent framework through generative 

design, which was originally theorized by C.Alexander (1987) as the gradual process 

of the design of collective urban form. Since the plot is the most dynamically 

transformed urban context within the evolutionary process of the urban formation 

(Campbell, 2011, p. 77), plot receives a particular attention as a generative design 

concept for the notion of ówholenessô by supporting diversity within the relational 

unity (Mehaffy, 2008). In this context, to utilize plotïbased urbanism effectively in 

order to develop a relational and comprehensive framework to establish an alternative 

design control methods for Turkish spatial planning system, it is necessary to 

formulate new methodologies (i.e. tools and techniques)  as an alternative to the 

conventional master planning approaches (Tarbatt, 2012, p. 77). Herein, through its 

algorithmic framework computational design methods would enable realization of 

plotïbased urbanism in the context of design control in planning. Unlike conventional 
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(analog) methods, computational design methods, mainly specialized as parametric 

urban design (Beir«o, Nourian, & Mashhoodi, 2011) in urbanism, would be utilized 

for the control of various (piecemeal) design applications in coordination of urban 

coherency. In this sense, the parametric modelling in urban design would suggest a 

controlled framework for the relation formation of incremental urban development. 

Herein, the immense form production capacity of computational design methods, 

specifically parametric modelling, suggest real potentiality to promote generative 

design process in urbanism. As ¢alēĸkan (2017) argued, to reveal the  real potential of 

the parametric urban design, the method should be utilize as a design control tool, 

rather than as a ódesign machineô. In this manner, to establish such an integrated 

framework, parametric modelling, the prominent method of computational design, 

provides an operational basis to relate all the urban components of the urban fabric in 

an incremental manner (Tedeschi, 2014). Since the algorithmic framework of 

parametric design is compatible with the parametric nature of the Turkish planning 

legislation (i.e. coverage, floor space index, setbacks), this provides a relevant basis 

to (re)define plotïbased urbanism in the specific context of Turkish cities. With 

respect to the theoretical background as abovementioned, the research would focus on 

the issue of design control for a kind of generative design urbanism and the 

computational design methods for controlling and guiding the plotïbased 

(trans)formation of urban fabric in the context of design control which is the 

current case in Turkey. 

1.2. Aim of the Study and Research Questions  

In accordance with the theoretical framework that has drawn so far, the main objective 

of this research is to develop an alternative design control method for the Turkish 

spatial planning context to generate better quality of urban form. The current urban 

planning practices in Turkey result with the fragmented urban fabric through identical 

plots. In this sense, in order to establish such a new design control mechanism the plot 

would be utilized as the main control element of the urban fabric. To do so, plotïbased 

urbanism as new paradigm in contemporary urbanism, will be reïaddressed in the 
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context of design control to develop an integrated framework to control the 

development of urban fabric within the nested relationships of different urban 

components (i.e. urban block, plot, building). In this sense, the inherent form 

production capacity of the computational design methods would also be utilized to 

associate the different control parameters of these urban components to ensure the 

incremental development of urban fabric through the scale of the plot.  

In this context, the research would cover the contemporary paradigms of urbanism by 

associating them with the planning practices in Turkey. By doing so, this research 

would ensure the binary relations of the theory and the practice within the emerging 

context of generative urbanism. To that end, the research is carried out by two main 

research questions. The first research question, on the one hand, is that óhow 

parametric modelling can be utilized to improve the existing design control 

system in Turkey by introducing new control parameters within an operational 

algorithmic framework?ô By investigating the generative capacity of the 

computational methods in urban context, the first research question would be 

examined to introduce the use of parametric modelling technique in the control 

framework of spatial planning in Turkey. The second research question, on the other 

hand, how the existing plot-based development patterns can be reproduced by a 

parametric approach generating rather diverse and coherent urban fabrics?, 

would be investigated to (re)discover the historical and contemporary role of  plotï

based urbanism to ensure the collective character of urban form. In this way, this 

research aims to establish a theoretical and operational framework to carry out a multiï

dimensional discussions on generative urbanism, computational design and plotï

based urbanism in the context of design control. Correspondingly, the research would 

capable of filling the gap between theory and the practice by developing subtle tools 

and technics to establish a generative framework in the context of emergent paradigms 

of the contemporary urbanism. 
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1.3. Methodology of the Research 

To fulfill the aboveïmentioned objectives, the relevant theoretical framework is to be 

associated with the proposed parametric approach in urbanism. To suggest such an 

operational and integrative framework, first, the concept of ódesign controlô is 

discussed. Following this, plotïbased urbanism, as the emerging paradigm in the 

contemporary literature of urbanism, is to be elaborated by examining the different 

cities and actual applications. Similarly, computational design as generative method 

is also examined in the context of design control in a specific context of urbanism.  

After establishing a broad theoretical framework, the parametric model for plotïbased 

urbanism is developed by modelling the control parameters of the urban components. 

Different control parameters are associated with each other by utilizing the generative 

capacity of the algorithmic framework by the parametric modelling. In this way, the 

parametric model would be capable of establishing a responsive design framework for 

the changing spatial demands of the evolving cities through enhancing the adaptation 

capability of the urban fabric by the scale of plot. Once we have the algorithmic 

framework, the model would be utilized to generate the morphological alternatives in 

the actual context produced within implementation plans. To this end, the control 

parameters one defined to utilize them in a productive way in the search for 

satisfactory quality of collective urban form in the context of street and block. 

By this way, the research aims to come up with an alternative design control technique 

for the spatial planning system of Turkey while revisiting its plotïbase character and 

improving it from the perspective of generative urbanism.  

1.4. Structure of the Research 

This research is composed by five consecutive parts. As an introductory part, Chapter 

1, introduces the general structure of the research covering the contextual framework 

and problem definition, research questions and methodology of the study. Chapter 2, 

as the following section, provides a comprehensive theoretical framework to 

investigate design and development control concepts by with a specific focus of design 
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coding. Design coding is examined with respect to New Urbanism and its 

corresponding applications like formïbased code, SmartCode and pattern books. 

After, examining the hierarchical conditions of the spatial planning system in Turkey, 

design control mechanisms are also be examined in the context of the legislative 

framework by explaining the scope and the objectives of different types of spatial (i.e. 

environmental plans, master plans, implementation plans). In Chapter 3, the 

emerging concept of the plotïbased urbanism is discussed in the context of design 

control by relying on both historical and contemporary cases. By this way, Chapter 3 

tends to present the production of ódiverseô and óadaptiveô urban fabric by utilizing 

plot as the fundamental unit of urban form through generative design processes. To 

develop such an efficient framework for the plotïbased urbanism in the context of 

generative design, the new control parameters for urban block, plot, and building is 

introduced in that chapter, as well. Moreover, the notions of the plot and the plotï

based urbanism within the context of the development control systems in the Turkey 

is also examined in the chapter. To create an operational framework based on the 

theoretical framework, Chapter 4, focuses on parametric urban design and parametric 

modelling while also introducing parametric model proposal for plotïbased urbanism 

that would utilize as a new design control tool for planning. For this purpose, different 

examples of the parametric urban design applications from practice and research are 

also examined in this chapter to constitute an operational framework for the parametric 

model proposal. Thereafter, the model proposal is introduced with objective to 

generate the hypothetical alternatives to the actual built environment envisaged by an 

implementation plan through manipulating its control parameters as introducing new 

ones. The emerging environmental performance of the alternative formïcompositions 

is simultaneously tested by the model, as well. Chapter 5 eventually offers the critical 

evaluations on the potentials of the model to ensure the generative process in the 

context of design control, in accordance with the theoretical framework. As an 

epilogue, concluding remarks consist of the critical reflections on the limitations and 

potentiality of the proposed model. 
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Figure 1.1. Structural and the conceptual flow of the research 
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CHAPTER 2  

 

2.             REGULATING THE FORM  

 

In this chapter, it is discussed how the production of urban space is regulated in 

general. In doing so, a general framework has been drawn within the scope of the 

concepts of design and development control and then the design coding, which is one 

of the most important tools of design control concept, has been elaborated. Different 

approaches to how design control is addressed and how design control shapes the built 

environment are discussed. Finally, the current planning dynamics of Turkey is 

examined in detail. Within this framework, how the concept of design control is 

included in different planning processes and how these processes can be improved are 

discussed as well.  

2.1.  Design and Development Control: An Overview 

Basically, control is defined as óthe power to influence or direct people's behavior or 

the course of eventsô (OED, 2019). Here, control implies framing the direct and 

indirect interactions between the actions that affect the behaviors and choices of 

people. Since it is related with human relations, the control generally refers to social 

context in which individuals and institutions are important part of it. In this sense, as 

Dahl and Lindblom stated (1953, p. 94), control is hidden within functioning of a 

society in which people take part in permanent, consistent and iterative relationships 

(Dahl & Lindblom, 1953, p. 94 cited in ¦nl¿, 2005, p. 2). Within the scope of this 

research, control is discussed within the specific context of design and development 

control.  

Control can be conceptualized as link between policy and action (¢alēĸkan, 2013, p. 

185). In urban planning and design, policy can be considered with regards to planning 

policies on growth, development and transformation, and individual actions of design 
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and building. In this regard, control operates as a twofold link between planning 

policies and design implementations in the context of urban planning and design.  By 

definition, development control is a system that has control over land uses and 

building use (Booth, 1999, p. 282; Thomas, 2013, p. 14). In particular, development 

control is directly related with general decision making processes of planning 

(Tewdwr-Jones, 1995, p. 164).  It  covers systematic control and manage the 

qualitative dimension of planning that ensure the excellence of urban space and public 

realm (¦nl¿, 2005, p. 3). Within this framework, it deals with different extents of 

managing the planning decisions which controls the production of the space. Since, 

development control based on controlling the land use allocation, it is associated with 

the masterplans which are the plan types that general decisions about the city are taken. 

That is why zoning is the one of the important tools of development control (Kropf, 

1996, p. 718). Moreover, as Ben-Joseph (2005) stated norms and standards are 

another control instruments in planning and they determine the general character of 

urban development by defining the minimum requirements. Therefore, in the context 

of development control, norms and standards stand out as an important control tools. 

(see Figure 2.1) Design control, on the other hand, focuses on the qualitative aspects 

of planning and design actions which enhance the quality of built environment 

(¢alēĸkan, 2013, pp. 184-186; ¦nl¿, 2005, p. 3). Since urban environment is composed 

of complex organism, it requires a competent methods to control. Design control, in 

this sense, provides a sophisticated basis to control the city in different scales and 

degree of interventions (Hall, 1996, pp. 2-6). It controls the planning processes to 

produce urban spaces with acceptable quality (Punter, 1999, p. 70) and sometimes  it 

can be evaluated according to its capability to create or sustain good urban form 

(Talen, 2012, p. 1).  In the literature, the concept of design control and the concept of 

aesthetic control are used interchangeably (Booth, 1983; Donovan & Larkham, 1996; 

Punter, 1994, 1999). However, design control should go beyond this and it should 

have a scope to include all issues related to the design of the city (Punter, 1999, p. 73). 

Moreover, design control provides a multiïnodal framework that bridges all 

professions which concerned with the production of urban spaces (Carmona, 1996, p. 
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53). Another important feature of design control is that it work as a part of design 

processes instead of resulting with static endïresult (Carmona, 1998, pp. 180-181). It 

means that design control makes the design processes more controllable and flexible 

to generate more desirable design products and in doing so design policies and 

interventions became more operational and effective (Punter & Carmona, 1997, p. 

140). Since design control is directly related with the shaping of the urban form, there 

is a requirement of operational basis to cover design related issues in the context of 

control. In this context, it has different tools that provide an operational framework 

for controlling character of urban environment in different extends. As ¢alēĸkan 

(2013, p. 187) indicated that, there are four different design control tools which can 

be listed as doctrines, norms and standards, guides and codes (Figure 2.1) Main 

classification criteria of these tools are based on the purpose of usages, scale of 

interventions and level of details. In this sense, doctrines described as a range of 

associated and durable concepts about spatial arrangements, development and 

framework about the way that they handled (Faludi & van der Valk, 2013, p. 18 

,¢alēĸkan, 2013, p. 189). In the scope of design control, doctrines can be accepted as 

normative approach that use for policy making. Furthermore they are addressed as 

policy decisions that control the design practices in a systematic manner (¢alēĸkan, 

2013, p. 189). Norms and standards are commonly used to determine the minimum 

requirements of physical environment in the context of urban planning discipline. The 

standards as legal instruments are also used by planners to maximize the benefit of the 

public. This approach revealed in the regulation and control over the design and 

planning of cities. Such a power that gives opportunity to control the physical 

development of urban fabric is useful to provide controllable environment during the 

city building process. As Ben-Joseph (2005) indicates, in the past two centuries, norms 

and standards are used to create order and safety in the cities but then, especially from 

beginning of nineteenth century,  the scope of the concept of development and design 

control has changed and they started use to ensure standardization in urban 

environment. In both ways, norms and standards were starting points that provide a 
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general understanding of the design process of the communities in cities. They reveal 

the general framework for development pattern of physical urban environment. 

 

Figure 2.1. Tools of design and development control (After: ¢alēĸkan, 2013, pp. 186-190) 

Design guides, on the other hand, come to the forefront with the more generative 

framework that enable planners to run more flexible processes in the context of design 

control. They primarily aim at increasing the quality of urban spaces, preserving their 

character and authentic identity. Furthermore, it covers understandable, descriptive 

and directive design principles. Unlike norms and standards, design guides provide 

defined and systematic framework that makes the design processes more productive 

by which designers can generate different alternatives for specific cases (¢alēĸkan, 

2013, p. 189). Codes, as the latest and most important tool of design control, provide 

the most defined structure to control the formation of urban space and fabric on 

different levels of scale such as buildings, plots, urban block and street (Carmona, 

Marshall, & Stevens, 2006, p. 212). According to Cowan (2002) ña design code is a 

document (with detailed drawings or diagrams) setting out with some precision how 

the design and planning principles should be applied to development in a particular 

placeò (cited in Carmona et al., 2006, p. 224). In this context, codes ensure diversity 

within unity in urban areas by enhancing harmony. Since design codes are 

implemented in different contexts by different designers, design processes result with 

various alternatives. In this sense, although there are many individual 
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implementations, codes produce highly controlled, diverse and coherent urban fabrics 

thus codes have great potentials to create high quality urban environment (Carmona 

et al., 2006, p. 238). Moreover, codes produce a generative framework by assembling 

different design alternatives in a holistic manner rather than producing a static end-

product. Unlike comprehensive planning approaches, codes promote a bottomïup 

approach that makes the design processes more flexible and adaptable (Alfasi, 2018, 

p. 13). In addition to this generative framework, codes also have very systematic 

features that make them more practical and operational in the context of design 

control. As Russell  (2012) indicated, codes should have four basic characteristics 

which are clarity, flexibility, ease of use and legality. According to himĚ every design 

code should be explained in detail with graphics and illustrations to generate 

foreseeable physical outcomes; it should be flexible enough for different 

implementations in different contexts; it should be used and understand easily for all 

and it should be in compliance with legal issues. (Russell, 2012). Creation of such a 

comprehensive conceptual framework has enabled the usage of codes in design control 

more effectively. Since design codes have an operational framework that is more 

suitable than other design tools for different scale of interventions, it is primary design 

control tool that is considered within the scope of this research. Accordingly, in the 

following parts of this chapter, codes and rules as the basic tool of design control will 

be discussed.  

2.2. Design by Rule 

Several urban spaces that can be accepted as desirable places are results of wellï

defined and explicit building rules. These rules may appear on different scales, and 

the physical environment of the city is shaped by applying them from small scale 

morphologies such as the formation of a plot or even a single building to those of the 

city and its parts (Talen, 2009, pp. 2-4). As Talen (2012) argues, fundamentally, there 

are three aspects of urbanism which are pattern, use and form. (see: Figure 2.2) 
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Figure 2.2. Dimensions of urbanism and the prominent rules for each category (After: Talen, 2012, p. 

17) 

These three dimensions, which are controlled by rules, constitute the main 

characteristics of the built environment. In this sense, pattern as the first component 

represents the two dimensional structure of urban areas and it contains plots, blocks 

and streets. Moreover, pattern implies the spatial configuration of the urban 

environment. Accordingly, use connotes to the distributions of land uses within the 

context of predetermined plan decisions. It can also be associated with social aspects 

because discussion of use and arrangement of them directly related with social 

characteristics of the communities mainly in terms of the capacity of mobility. Lastly, 

form, controls the urban form. In this framework, the notion of form in urbanism 

mainly to controls the three dimensional quality of the built environment (Talen, 2012, 

p. 17).  

Within the scope of the research, the morphological aspects of pattern and form will 

be specifically discussed in the context of the design control. Since these two elements 

of urbanism related with subdivision of land and structuring the street network, and 

three dimensional formation (basic layout and massing) of the built fabric, they 

provide a relevant basis for the discussion so-called plotïbased urbanism which will 

be the major focus of the research.  

In this framework, urban pattern is under the influence of rules that control 

subdivision, dimensions and order of the streets and physical and spatial configuration 

of zoning areas (Talen, 2012, p. 37). The formation of urban pattern and accordingly 

the formation of the physical form of the city in history has been realized through 

certain rules which differs in accordance with specific cultures. Ruleïbased evolution 
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of cities, in this context, provides a generative framework to create different urban 

patterns. Necessity for such codes is crucial in order to maintain the inherent integrity 

(morphological coherence and functional integration) of collective urban form. 

Whether or not cities have realized a planned development process or not, there are 

certain evidences that the cities are developed based on certain rules from the time of 

their first establishment. At that point, understanding and taking lectures from the 

history is important for putting the contemporary situation in a certain context. In this 

regard, for instance, there were specific rules about the general layout of the 

settlement, height and typology of buildings and characteristics of streets about the 

Indus Valley civilization (Dutt, 2009, cited in Ben-Joseph, 2005). In addition to Indus 

Valley, there are rules about other civilizations and countries. In China and Japan, for 

example, there were dominance of grid pattern on cities. Even if there were no specific 

dimensions for grid sizes, some certain angles for orientation of buildings and usages 

shape the urban fabric (Ben-Joseph, 2005, p. 10). Roman period, in this sense, was 

one of the most prominent examples in urban history. Roman city used to be developed 

on a grid pattern structured by the main axes, cardo and decumanus. It can be 

inferenced from the Roman writings is that site conditions were taken into 

considerations and arrangements about light, wind and soils were important to design 

better places (Adams, 1935, p. 60; Ben-Joseph, 2005, p. 13). There are also rules that 

directly shaped the subdivision pattern of cities. As Hoyt (1933) indicates, some 

analysis about the different subdivision patterns of Chicago shows that there are 

numerous rules about the subdivision even if they have same in size. As shown in 

Figure 2.3, five different subdivision patterns were all accommodate the urban blocks 

that were 40 acres in size. According to analysis, each of the alternatives has specific 

features. Accordingly, while óDô was practical for commercial usages with itsô wider 

frontages, óCô indicates the most suitable pattern for residential use (Hoyt, 1933, p. 

431; Talen, 2012, p. 42).  
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Figure 2.3. Block formations for 40-acres grid cell in Chicago (Hoyt, 1933, p. 431) 

As another important component of dimensions of urbanism, form controls directly 

the volumetric (3D) relations within urban environment. In order to develop the rules 

that reveal or enhance the control capacity of the form, the components of the form 

should be indicated in detail. In this sense, three dimensional elements of built 

environment can be listed as plot layout and building setting. In urban morphology, 

plot generally conceived in two dimensional context but in this study plot layout will 

be examined as plot envelope. Plot envelope represents the buildable volume of plot 

in third dimension. The boundaries that define the plot are abstract lines and define 

areas that go to infinity so that they define a buildable space in third dimension 

according to certain rules and development rights that assigned to the area. As the plot 

envelope allows to control and shape the urban form in the third dimension, defining 

the rules on the three dimensional allocation of the plot it is very significant for the 

development of the city. Thereby, it is also important in the context of design control 

because it provides an operational framework to enhance and upgrade the spatial 

relations that experienced in third dimension within the built fabric. On the other hand, 

the building setting can be examined within the context of building envelope. Since 

building envelope is associated with the overall dimensioning and geometry of the 
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building, the main aim of determining building envelope is defining the physical limits 

of the building through its (trans)formation in time. In this way, the threeïdimensional 

relations of the constitutional components of the building can be controlled with 

reference to neighboring buildings and the street. Building envelope is defined by a 

number of design parameters which are the front building line, building height, 

building depth, setïbacks and width of the plot (Tarbatt, 2012, p. 156). As it has  

showed in Figure 2.4, some of these parameters such as building height and set-backs 

directly related with the three dimensional properties of the building. Thus creation of 

rules for building envelope is crucial in the context of urban design control of which 

main concern is the three dimensional quality of cities.  The rules regarding the 

building envelope have also been used throughout history and numerous regulations 

that have been introduced in many cities. In many Islamic cities, for instance, there 

were rules related the building heights and arrangements about location of doors and 

windows (Al -Hathloul, 1981, p. 107). There were also certain rules about the building 

envelope in Rome. According to these rules, limits of building height were determined 

and projection of buildings into street were controlled (Ben-Joseph, 2005, p. 13). 

Within this context, design rules as one of the prominent tools of design control 

provide a wellïdefined framework to control the two and three dimensional 

characteristics of urban form. As indicated above rules control the subdivision, and 

structure of the street network and physical and spatial configuration of zoning areas 

in two dimension. In three dimensional context, there are rules to control building 

envelope and plot envelope which reflects the unique side of this study. Since rules 

affect urban pattern and form, it has certain potential to create and sustain ógood urban 

formô. As Talen (2012) indicates, different kind of rules are essential to design places 

which exhibits more flexible spatial qualities. The important point here is that 

connection between rule and physical outcome has to be identified in an explicit way. 

The ability of the rules to form the city is only possible by using them in a wellï

structured control framework. Thus there is a requirement of description and 

explanation of the aims and objectives to use rules effectively in the context of design 

control.  
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Figure 2.4. Main parameters of building envelope (Source: Tarbatt, 2012, p. 157) 

2.3. Design Coding  

Codes as a basic tool of design control (Figure 2.1) have characteristic features that 

differentiate them from other instruments of design control. By definition, design code 

is ña system that specifies the attributes of urban components or building components 

to influence the character or function of the whole urban developmentò (Carmona et 

al., 2006, p. 241). Since the built environment consists of urban elements (i.e. street, 

block and plot) and building components (i.e. entrances, projections, arcades), design 

codes have direct influence on shaping the urban fabric. Actually, design coding 

provides a body of detailed rules that generates urban order according to the 

predetermined planning decisions. Thus planning and coding, with supplemental 

differences, are like the two sides of a coin in practice. Planning, on the one hand, 

involves a more comprehensive comprehension of the city with an inherited tendency 

to control the overall structure and program of the city. Coding, on the other hand, has 
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a tendency to control the elementary components that make up the spatial form of the 

city. However, both of them try to maximize their internal consistency, one 

emphasizes the importance of the whole (mostly in a topïdown approach) while the 

other focusses on the partial relationships, explicitly, in a bottomïup manner 

(Marshall, 2012, p. 7). To make it more understandable, it is meaningful to compare 

the performances of planning and coding. Coding includes all the building rules from 

the scale of the building to the scale of the city from a multiïscalar perspective. In 

other words, design codes are flexible in terms of scale, unlike conventional planning 

methods. It means codes are more suitable to create desirable urban form (Marshall, 

2012, p. 4).  It therefore has a wide range of practices, including urban regulations, 

architectural and design decisions that are associated with urban form (Carmona et al., 

2006). Conventional planning methods generally result with finite or finished design 

solutions while coding provides numerous design alternatives by determining features 

of generic parameters and their relations (Marshall, 2012, p. 5). Codes, indeed, are the 

recipes to shape the urban environment. Instead of creating a finished project, codes 

give chance to control the parameters to design every subïcomponent of urban 

environment to formulate different design solutions. In this context, binary relations 

of planning and coding is very crucial to create adaptive and livable urban 

environment.  

Since design coding is directly related to the components of the city, it is necessary to 

indicate in which extends it is associated with these components. Carmona, Marshall 

and Stephen compiled (2006) all the major elements of urban components which 

design codes have effect on them. (see Table 2.1) The index, in fact, signifies a very 

comprehensive framework about relationships between codes and urban components. 

Although each component has certain importance to shape the urban environment in 

the context of design control, only the number of them (i.e. layout of public space, 

street types and dimension, street block pattern, plot aggregation, position of 

buildings, building massing and height of buildings) will be examined in detail in the 

scope of the current research within the following chapters.   
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To be able to control such a comprehensive framework, design codes have some 

specific features. As stated above, there are four basic features that codes should have 

(Russell, 2012). These can be listed as clarity, flexibility, ease of use and legality. 

Accordingly, every design code should generate reasonably predictable physical 

outcomes clearly; it should be flexible enough to create adaptive places in different 

contexts. Moreover it should be understandable and easy to use for anyone; lastly it 

should be regulated in accordance with the law (Russell, 2012). 

Table 2.1. Urban components and related elements that controlled by design codes (Carmona et al., 

2006, pp. 235-236)   

Components Land Uses Streets Blocks Plots Buildings 

 

Layout of 

public space. 

Street types 

and 

dimensions 

Street block 

pattern 

Position of 

buildings 

Building type 

Residential, 

commercial 

and mixed 

land uses 

Location of 

car parking 

Plot 

aggregation 

Gardens Building massing 

Building use Street 

furniture, 

planters, etc. 

 Boundary 

treatments 

Height of 

buildings 

Parks and 

open spaces 

Type and 

placement 

of trees, etc. 

  Size and shape of 

windows, doors, 

etc. 

    Details of 

eaves/overhangs, 

gutters, etc. 

    Signage 

Carmona et al. (2006) classifies codes in accordance with their attributes. In this 

regard, attributes of the codes are grouped under the three main categories which are 

essential, typical and optional. (see Table 2.2) This classification indicates the 

characteristics of the codes from the most general to the most specific. In this sense 

ñessential attributesò are the shared characteristics of all the design codes. In other 
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words, every design codes have the features that listed in the so-called essential 

attributes.  ñTypical attributesò, in this framework, are the features which design codes 

are tend to have. Lastly, ñoptional attributesò are characteristics that design codes may 

have. These attributes depend on the context for which the codes are prepared 

(Carmona et al., 2006, p. 223). From this table, it can be inferred that for different 

conditions, different design codes can be formulated. In other words, design codes are 

Table 2.2. Attributes of codes (Carmona et al., 2006, p. 225) 

 Essential attributes (E) 

E1 Codes are in principle written by one party, with designs carried out to 

specification by another party or parties. In other words, there is a split 

between the roles of ócode writerô and óbuilding designerô 

E2 Codes relate to more than one scaleðfrom the built form of individual 

buildings to neighbourhoods and whole settlements 

E3 Codes are proactive in specifying what is ógoodô rather than opposing what 

isóbadô 

E4 Codes are specific in terms of three-dimensional forms that may or must be 

used. In general, they are concerned with form and type rather than use. These 

are expressed in both written and graphic form 

 Typical attributes (T)  

T1 Codes tend to be prescriptive, providing a set of definite instructions, rather 

than providing general guidance or advice. More óshallô than ómayô 

T2 Codes tend to engage a range of óurban design professionsôðtypically 

including architecture, planning, engineering and environmental design, etc. 

T3 Codes tend to be specific about architectural features such as walls, roofs, and 

their materials, etc. 

T4 Codes are typically associated with larger development sitesðgreater than the 

scale handled by a single architect 
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T5 Codes are typically intended as a guide to ongoing or long-term management 

of a development, not just a single act of conception followed through to 

construction 

T6 Codes typically seek to or actually form part of a legally binding agreement 

 Optional attributes (O) 

O1 Codes may support a wider master plan; may be preceded by a spatial 

masterplan, 

development framework or other design work 

O2 Codes may be drawn up for application to a specific site 

O3 Codes may have public/stakeholder participation built into the process 

O4 Codes may be used to generate traditional style urban developmentðbut are 

capable of generating any other desired style 

O5 Codes may be used to create high-quality developments using high-quality 

materials, etc.ðbut need not only be for the affluent 

flexible enough to compete with different scenarios and basic features of them can be 

reïarranged according to different contexts. In the context of design control, this 

feature of codes also stands out because such a responsive control tool make the design 

processes more efficient. 

There are different design codes that control the urban areas in different scales. 

According to the concept and the context of any specific design application, the type 

of the codes may vary as well. Although design coding is a comprehensive issue which 

involves various dimensions to be discussed, there are some prominent design coding 

approaches in the context of design control. In the following part, these approaches 

will be discussed. 
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 Coding in the Context of New Urbanism  

New Urbanism, as one of the prominent approaches in urban planning and design from 

the midï1980s (Hebbert, 2003, pp. 197-205; Marshall, 2003, pp. 188-189; 

Southworth, 2003, pp. 210-212). In practice, this approach champions the use of 

design codes in the development of the urban areas (Duany, Sorlien, & Wright, 2009; 

Duany & Talen, 2001, 2002). From the very perspective on urbanism, there is a 

tendency to promote the use of codes and coding as a ógenerativeô alternative to 

conventional (master) planning approach (Hakim, 2007, 2008, 2014; Mehaffy, 2008). 

As Carmona et al. (2012) indicates, urban codes, for New Urbanists, ñare not 

conventional ówords-and-numbers codesô that focus on land uses, road layouts, 

highways standards, etc. while containing no vision or expectation about the desired 

urban form. Instead, they illustrate graphically and pictorially the key principles such 

as street profiles, building volume, and, in particular, the relationship of buildings to 

streets (i.e. how private property defines public space)ò (Carmona, Heath, Oc, & 

Tiesdell, 2012). In this context, design tools of conventional methods are inadequate 

to design desirable urban places. Design codes, in this sense, are qualified to create 

more controllable and productive frameworks to create better urban areas (Carmona 

et al., 2006, p. 216). Since design codes provides a systematic perspective to control 

a wide range of urban components such as plot, block, street etc. they can be accepted 

as a part of the ñhidden language of place-makingò (Marshall, 2012, p. 1). In this 

sense, Seaside, Florida is the most wellïknown example of urban areas designed in 

line with the New Urbanist approach. Design codes that were developed for the 

Seaside, provide a set of principles to control the plot size, area and location for open 

space, porches, outbuildings, parking and building heights (Carmona et al., 2006, pp. 

215-216). (Figure 2.5) 
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Figure 2.5. óUrban Codeô for the Town of Seaside (Source: Duany, PLATERZYBERK, & Chellman, 

1989) 

 FormïBased Codes 

According to the definition of FormïBased Codes Institute (2008), ñformïbased code 

is a land development regulation that fosters predictable built results and a highï

quality public realm by using physical form (rather than separation of uses) as the 

organizing principle for the code. A formïbased code is a regulation, not a mere 

guideline, adopted into city, town, or county law. A formïbased code offers a powerful 

alternative to conventional zoning regulationò (Form Based Code Institute, 2008). 

From such a comprehensive definition, it can be inferred that instead of focusing the 

aspects like landïuse and density, form-based codes intended to regulate the form of 

the built environment. By doing so, formïbased codes express the connection between 

building fa­ade and public realm and they define proper form and scale of the built 

environment (Talen, 2009, p. 144). Since formïbased codes produce ñtime tested 

forms of urbanismò,(Form Based Code Institute, 2008) they are supported by simple 

diagrams and short descriptive texts that explain the codes in detail. (Figure 2.6) 

Thanks to their comprehensive framework, formïbased codes provide a very 
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manageable framework to control the built environment on different scales from plot 

to neighbourhood. In the scope of the study, formïbased codes are considered to 

provide a fruitful basis to develop new tactics to control plot in different extends. Such 

tactics and strategies would be utilized to generate urban fabric from level the plot 

which is the smallest unit of the urban form. 

 

Figure 2.6. Form-based codes for Beaufort County Community Development (Form Based Code 

Institute, 2015, p. 3) 

 SmartCodes  

SmartCode, as a formïbased code represents the principles of New Urbanism based 

on the designed continuity between rural and urban areas by transect (Duany et al., 

2009; Duany & Talen, 2001, 2002). It is a very comprehensive tool to design all the 

levels of urban environment in detail. Instead of conventional zoning mechanisms, it 

focuses on the rural to urban transect. At this point, it is necessary to elaborate the 
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concept of transect so that the SmartCode could be fully understood. With the words 

of  Duany and Talen (2001, 2002) the transect concept is described as, ña 

geographical cross-section of a region used to reveal a sequence of environments. For 

human environments, this cross-section can be used to identify a set of habitats that 

vary by their level and intensity of urban character, a continuum that ranges from 

rural to urban.ò (Duany & Talen, 2002). (Figure 2.7) In this context, the scope of 

SmartCode covers a wide range of typologies from urban to the rural. Since the 

SmartCode is a kind of formïbased code, it mainly tends to provide an operational 

basis to create legible, diverse and coherent built environment. In this framework, it 

suggests certain rules and regulations on building, plot and block. (Figure 2.8) 

Moreover, since the SmartCode incorporates the principles of New Urbanism, it is 

qualified to design compact, walkable, sustainable and mixedïuse urban areas. In 

addition Smart-Codes are handled in a comprehensive framework and this allows for  

 

Figure 2.7. A typical Rural ï Urban transect with transect zones (Duany et al., 2009, p. 7) 

feedbacks within the process, which makes the code parametric (Duany et al., 2009, 

p. 7). Although it has several common features with other design coding approaches, 

the context of SmartCode is wider. That is why it is useful for developing plotïbased 

urbanism discussions from an algorithmic thinking perspective. In the chapter 3 and 

4, these comprehensive relations would be elaborated in detail. 
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Figure 2.8. A fragment from Smart Code showing the regulation of building configuration, setbacks 

and organization of parking space (Duany et al., 2009, p. 59) 

 Pattern books 

Pattern books, although there are slightly different from other codes, are also directly 

associated with design coding (Carmona et al., 2006, p. 217). In addition to their 

detailed content, pattern books have a long history. They were used by the architects 

of the Roman period to transfer the knowledge of the architects to the builders. Later, 
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by the end of the 19th  century, pattern books became very popular in the real estate 

sector with the help of the understandable illustrations and detailed diagrams (Urban 

Design Associates, 2005, p. 70).  Also they are more comprehensive than other design 

coding approaches because of adding architectural details and so on. Nowadays with 

the increasing popularity of pattern books, most of the stakeholders in housing sectors 

have consensus to use them to create desirable living environments (Urban Design 

Associates, 2005, p. 70). At this point, pattern books can be described as the books 

which supported by colorful, illustrative and explanatory diagrams and they provide a 

detailed guide for creating individual buildings (Richardson, 1981). (see: Figure 2.9)  

Thus, it should be noted that the pattern books are tools to guide designing the building  

 

Figure 2.9. Different buildings typologies constructed according to pattern book of Mississippi 

(Urban Design Associates, 2005, p. 13) 
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itself rather than performing as a comprehensive design control tool operational on 

urban scale.  In the scope of the research, since plot is the main urban component to 

be examined by design, pattern books provide a relevant basis to control the major 

aspects of the formation of the building such as massing and fa­ade articulation. To 

do so, pattern books have explicitly depicted details about the windows, doors, 

porches, eaves and massing combinations of buildings. As they have very detailed 

codes about buildings, the pattern books are an important design control tool on the 

building scale as stated above and will make an important contribution to the study in 

this context. 

2.4. Design Control Mechanisms in Turkey 

Design control is carried out through different plans that shape the physical 

environment in Turkey. In its legal framework, plan typologies in Turkey are defined 

in a hierarchical manner. These plans, which are prepared on different scales, provide 

control of the partial formation of the cities, and have a certain role in design control 

with different scopes and tools of intervention. At this point, briefly summarizing the 

historical background of the existing planning system, it would be useful to provide a 

background information on the design control system in Turkey. In this context, the 

origins of the Turkish planning system were established in the Ottoman period.  The 

development regulations made in the Ottoman period can be examined in two main 

periods1. Up to Tanzimat edict, regulations were mostly in local context and building 

scale. For instance, in the beginning of the 1700s, the distance between the buildings 

was ordered to be at least 8 meters and building heights can be between 6,8 meters 

and 9 meters (Ergin, 1995, p.997 cited in Ersoy, 2017, p. 13). In the period after the 

Tanzimat Edict, the effects of modernization were also observed in the planning and 

many new arrangements were realized. The arrangements made in this period include 

 
1 The understanding of planning in the Ottoman period shows two different characters in the context 
of the effectiveness of the central government in the planning process. Up to the Tanzimat Edict, the 
central government did not provide a comprehensive planning approach and did not interfere with 
the local affairs. However, after the edict of Tanzimat, centralization was strengthened and a planning 
approach which was valid for the whole empire was tried to adopted (Ersoy, 2017, p. 4). 
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more comprehensive interventions. In this sense, it was decided that the streets would 

be constructed in a hierarchical order and would be 7.5 meters, 6 meters and 4.5 

meters. Building heights were determined according to the materials used in the 

construction and it was decided to be maximum 13.5 meters for wood and maximum 

16.5 meters for mudbrick. Moreover projections of buildings were forbidden (Ersoy, 

2017, pp. 37-114). These regulations form the basis of the modern planning system in 

Turkish Republic. Specifically, the regulations related to the streets, buildings, 

expropriation and land allocation tools such as amalgamation and subdivision have 

been quite effective in the formation of development regulations(Baĸ, 2003, p. 52). 

Afterward, a process of radical changes took place in Turkey with the proclamation of 

the Republic.  In this period, legal and administrative reforms were made with a new 

understanding in the field of zoning and municipality. This situation was reflected in 

the planning system and there have been major changes in the planning studies. 

Accordingly, master plans were prepared in many cities such as Ankara, Istabul, Izmir 

and Antep (Ersoy, 2017, pp. 115-128). With the declaration of Municipality Law in 

1930, all municipalities had to prepare maps and plans in compliance with the main 

development control elements specified by the law (Baĸ, 2003, pp. 53-54; Bilgen & 

¥zcan, 1989, pp. 5-9). Moreover, it ensured the legal infrastructure  to provide health 

and hygiene in urban areas (Ersoy, 2017, p. 124). Although it was effective in shaping 

the cities until the World War II, in the face of the rapid urbanization process that 

came with the World War II, the existing planning legislation of the period remained 

insufficient (¢alēĸkan, 2013, p. 200). Therefore, in order to eliminate the problems 

brought about by rapid urbanization, in 1956, Law No. 6785 was issued. With the new 

law, the planning system became more comprehensive. Accordingly, the concept of 

development is controlled with master plans and detailed control of the sub-

components of the city has been carried out in accordance with the enduring idea of 

zoning (Baĸ, 2003, p. 55; ¢alēĸkan, 2013, pp. 199-200). In this context, the new legal 

framework provided an actual basis for spatial planning to control urban areas at all 

levels of scale. Since master plans promotes integrity, they became able to control the 

general structure of the city and legislations specified the basic standards for detailed 
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implementations on building, plot and block (Duyguluer, 1989, p. 38, cited in Baĸ, 

2003, p.56). The current law on spatial planning in Turkey is the Development Law, 

no.3194 which was enacted in 1985.  

The law, which is still valid, basically outlines the planning hierarchy, the definition 

and scope of the plans, and the plan making processes in detail. Although the 

development law does not specify the exact codes of the plans, there are a number of 

control parameters for different components of urban areas. Accordingly, building 

configuration (i.e. attached, detached, row, block), floor area ratio (FAR), coverage, 

maximum building height, setbacks, plot width and plot depth can be listed as 

parameters that controlled by law. In this context, in the scope of this research, the 

development law also provides a sufficiently defined framework for controlling the 

plot because every cases that defines the construction conditions of the plot is 

considered.  

In Turkish planning system, spatial plans, in terms of their scope and objectives, are 

classified as óenvironmental plansô and ódevelopment plansô. Development plans are 

divided into two: ómaster plansô and óimplementation plansô. In this sense, 

environmental plans have certain role to suggest guiding characteristics of the city to 

be ideally further elaborated by the development plans. Master plans, in this 

framework, represent the stage in which landïuse decisions are taken, distribution of 

the density surface are made accordingly, and the basic principles that will guide the 

implementation plans are determined. Implementation plan draws attention as the plan 

in which the built environment is determined in the city and the decisions are taken in 

this context. As mentioned above, all of these plans take place in a hierarchical system 

and each plan is prepared in accordance with the plan in the upper level. 
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 Environmental Plans 

By definition, the Environmental Plan represents a kind of spatial planning ñwhich 

sets out the principles and criteria within the framework of general land-use decisions 

that direct the sub-plans of the settlement, development areas and sectors in 

accordance with the objectives and strategies of the spatial strategy plans, is a whole 

prepared with the plan provisions and report prepared in the region, basin or 

provinceò (Bayēndērlēk ve Iskan Bakanlēĵē, 2009). In this sense, the environmental 

plans strike a subtle balance between conservation and utilization of urban land 

through the developmental sectors such as housing, industry, agriculture, tourism, and 

transportation in consideration of natural and cultural assets while determining the 

principles of coordination between administrations for functional integration and 

spatial coherence (Ersoy, 2006, p. 6). Although environmental plans provide a 

comprehensive and integrated basis for largeïscale plan decisions, it is the least 

effective plan type in the context of design control. Therefore they do not suggest a 

direct influence on design control through the parts of the whole urban fabrics. 

  Development Plans 

Along with the specific set of codes, development plans that directly shape the built 

environment in Turkey. They are divided into two groups as: masterplans and 

implementation plans. This classification is made according to the scope of the plans, 

the levels of intervention in scales, and the control tools that the plans have. Although 

both plan typologies differ at the points indicated, they basically control the various 

components of the city through smallïscale implementations. In this sense, the levels 

of scale determined to shape the built environment are 1/5000 for master plans and 

1/1000 for implementation plans. Moreover, as ¢alēĸkan (2013) states, ñhowever, the 

ever-changing legislative regulations on the authorization of plan making, control and 

approval have not changed the conventional plan typology for the production of 

intermediate-scale urban form. Within the overall (legal) framework, the physical 

(trans)formation of Turkish cities is mainly controlled by master plans and local 
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implementation plansò (¢alēĸkan, 2013, pp. 200-201). Thus, in the context of design 

control, development plans are considered as the major plan typology for the spatial 

planning mechanism in Turkey. 

 Master Plans 

According to current development law, master plan is prepared depending on the 

general principles set in the regional plans and the environmental plans. Moreover, it 

specifies the general decisions for land use, the direction and the size of the urban 

areas, the population densities and thresholds, the transportation systems envisioned 

for future (¢evre ve ķehircilik Bakanlēĵē, 2014). (Figure 2.10) In this sense, master 

plans are operate as integrated structure and provide the control of urban form through 

 

Figure 2.10. Master Plan for ¢orlu, Tekirdaĵ (Source: Tural Planning Office, 2015) 
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macro scale relationships. The main issues of control in master plans are zoning, and 

technical and social infrastructure. These tools mostly define the general structure of 

city by controlling settlement boundaries, transportation network (both for vehicles 

and pedestrians), population and land use distributions and formation of urban blocks 

(Baĸ, 2003, pp. 65-66; ¢alēĸkan, 2013, p. 201). In the scope of the research, the most 

important urban component that master plans control is considered as urban block 

because it is one of the main elements to produce built environment.  

 Implementation Plans 

As specified in the current development law, implementation plans are prepared on 

cadastral maps in accordance with the macroïdecisions of the master plans, and they 

designate the future characteristics of urban blocks, basic indicators of building 

configuration such as building heights, setbacks, coverage (TAKS) and floor area ratio 

(KAKS). (Figure 2.11) The main objective of implementation plan is determining the 

formation of urban areas by considering the massïspace relations, organization of 

public private spaces, building configurations in terms of orientation, landscape and 

technical infrastructure (Baĸ, 2003, p. 68). In this context, the concept of design 

control, at the lower scale, could be associated with the control tools of the 

implementation plan. Development rights and land regulation are two important 

control issues of implementation plan in order to shape the urban form in mezzo scale 

spatial frameworks. Although an implementation plan has a certain scope  to shape 

the built environment, there is no elaborated set of control tools for shaping the three 

dimensional characteristics of urban form (¢alēĸkan, 2013, p. 202). In other words, 

though implementation plans in Turkey tend to control the basic layout of urban form, 

they do characterize the compositional quality of the fabric. Therefore, although there 

are some indicators that reflect some basic building rules such as FAR, coverage and 

maximum height, control tools of the implementation plan are not elaborated and 

flexible enough to generate urban block with rich set of configurations. In this context,  
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Figure 2.11. A fragment from a typical implementation plan along with basic codes indicated on each 

street segment and the block (Gaziantep Municipality, 2018) 

although implementation plans are the main mechanism that provides direct control 

of the formation of the urban space in Turkey, they fall insufficient to control the 

threeïdimensional formation of the urban fabric. At this point, in addition to suggest 

some supplementary control parameters for threeïdimensional urban form, the study 

aims to reveal the hidden potential of the basic building parameters within the 

development law which are not utilized by the current application of the 

implementation plans in Turkey.    
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2.4.2.2.1. Allotment Plans 

Production of urban lands in Turkey is eventually provided by allotment plans which 

are prepared in accordance with the spatial decision of implementation plans. 

Accordingly, an allotment plan is prepared after the implementation plan and it 

represents the final subdivision pattern of an urban area. Since the urban areas of 

Turkey are mostly composed by piecemeal individual plots, the allotment plan became 

more important in the context of design control. In this sense, an allotment plan stands 

as the planning phase in which the property rights are distributed. In this framework, 

allotment plans controls the several elements of urban form such as plot size, plot 

shape and its location (Baĸ, 2003, pp. 71-72; ¢alēĸkan, 2013, p. 201; ¦nl¿, 1999, pp. 

89-90). To that aim, allotment plans are equipped with certain regulation tools such as 

expropriation, subdivision and unification and land reïadjustment (Ersoy, 2005, p. 1). 

Since the plot is the main unit of the production of urban form and all the parameters 

involved in the allotment plans directly control the property relations, they are very 

important in the context of design control. Although allotment plan provides an 

operational framework for the controlling the plot, such potential is not fully realized 

because it is mostly prepared by cartographers without any systemic outlook on the 

spatial quality of urban from a designerly perspective. Therefore, land subdivision 

cannot go beyond a technical process and a creative scope for the formation of the plot 

layout cannot be revealed. 

Within overall context briefly discussed above, hierarchical mechanism of Turkish 

planning system brings many problems in practice. It results with a system that 

different plans which control the urban areas in different scales cannot work in a 

holistic way. In this sense, the topïdown control mechanisms that directly shape the 

built environment restricts the generative nature of urban formation as the basis of 

diversity and coherence. Moreover, all the components of urban form have to be 

framed into preïdetermined (block) layout and it results in a disjointed urban setting. 

As ¦nl¿ (2011, p. 447) stated, with the static understanding of development plans in 

Turkey, the shaping of the urban spaces restricted with the piecemeal production of 
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similar plots in terms of size and shape. This process generates urban fabric which 

emerges as collocation of identical plots and ordinary buildings. That is why 

development practices   are still unqualified to create desirable urban spaces. Despite 

all, development of urban areas which emerging from multiple ownership plot pattern 

has potential to be reconsidered and developed in the context of plotïbased urbanism 

which is one of the prominent paradigms of contemporary urbanism and discussed in 

following chapter. 
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CHAPTER 3  

 

3.             PLOTïBASED URBANISM IN THE CONTEXT OF DE SIGN CONTROL  

 

Throughout the history, planning practices have been changed in order to meet the 

social and economic needs of evolving societies. Accordingly, the types and scales of 

planning and design interventions have been changed, as well. Since masterplans, as 

óblue-printô, come up with static end-product, they have limited capacity to respond 

to the complex planning and design processes. In order to cope with the deficiencies 

of the conventional planning approaches, new points of view are needed. In this sense, 

ógenerative urbanismô which was originally introduced in ñA New Theory of Urban 

Designò by Alexander et al. (1987), provides an responsive framework in the context 

of design control. It exists as an approach that allows all urban components to be 

defined in a systematic/parametric manner and to be associated with an operational 

integrity as providing a flexible and efficient framework by creating alternatives to the 

built environment. The new approach differs from the conventional design methods 

by focusing the evolutionary (trans)formation of urban fabric instead of solely dealing 

with the end-product, the final form of the plan itself (Mehaffy, 2008). By doing so, 

design started to be perceived as dynamic and non-linear processes which enable the 

designers to produce alternatives instead of a single design solutions (Campbell, 2011, 

p. 69). What generative urbanism puts forward in itsô essence is the notion of 

wholeness (Alexander et al., 1987). In order to realize the approach in practice, the 

planning process works in a bottomïup approach which controls the choices with 

logical constraints but still allows numerous design alternatives (Campbell, 2011, p. 

61). In this sense, to create such a coherent approach, it is necessary to determine the 

basic morphological units of design control with responsive tools and mechanisms. 

The concept of óplotô and óplot based urbanismô, in this context, provides a very 
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relevant framework to develop generative urbanism in the context of design control in 

planning. 

3.1. Plot as the Elementary Unit of Urban Form  

The notion of plot has been addressed by different authors in the literature of planning 

and design. Campbell (2011, p. 77) defined the plot as the smallest, and therefore, the 

most achievable unit of delivery. For Porta and Romice (2010, p. 14), plot is the 

ultimate unit of urban form. Panerai (2004), on the other hand, describes it as the 

minimum unit of developable land (Romice & Porta, 2015). From wider perspective, 

Conzen (2004, p.75) describes the plot as the smallest expression of undivided 

ownership (cited in Barbour, Romice, & Porta, 2016). Kropf (1997, 2014, 2018)  

emphasized the physical feature of plot and defined it as the physical entity reinforced 

by identifying a primitive entity of control, an area of ground and the things on it over 

which some person or group has control of access and control of activities within the 

area. Lastly, Tarbatt (2012, p. 2) describes it in a more comprehensive manner and 

identifies it as a substrate for generating diversity of building form which, in turn, can 

support other forms of diversity in the built environment: variety in the design and age 

of buildings, mixed housing types, sizes and tenures and a mix and intensity of different 

land uses. With reference to all these explanations, plot, in the scope of this research, 

is defined as the key component of urban fabric that ensures the bottomïup 

development of built environment by enabling individuals to create different design 

solutions and alternatives for specific unit of land. Herein, bottomïup development 

associated with generative planning and design processes. In this sense, plot is the 

most proper urban component to create conditions for evolutionary development of 

urban areas. For generative processes it is inevitable to use the plot as a basic unit of 

development because ñit provides an opportunity for independent timelines and 

introduces the possibility for individual responses ï the preconditions for richness, 

variety and uniquenessò (Campbell, 2011, p. 77). Thus it is a reliable component for 

greater wholes because it ensures diversity within unity by providing an operational 

basis to make urban environment more coherent and complex (Romice & Porta, 2015).  
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In a historical context, the dynamics of the formation of the plot and the role of the 

plot in development of the city follows an evolutionary process. During the medieval 

ages burgage plots ï rental properties of king or lord ï were mostly allowed to use for 

production and rent. There was a general tendency for burgages to subdivide them into 

smaller plots to obtain more rental income (Tarbatt, 2012, pp. 35ï36, 2017, p. 22). 

These plots, especially the subdivided ones, followed irregular street patterns and 

topography. They owned by different artisans such as millers and bakers, tanners, 

weavers etc. That is why plots were occupied up to their street frontage in order to 

maximize interactions of buildings with street which, in turn, made the streets more 

vivid and attractive (Tarbatt, 2012, p. 37). In the 18th century, estate owners started to 

create new streets and plots with respect to medieval core. Unlike medieval period, 

they amalgamated the smaller plots to get bigger plots for commercial usages such as 

bank. Moreover, also for this period, the relationship between streets and buildings 

was very important for the vitality of the city as well. Thus, development of plots were 

individually or in small groups to make the fabric more fineïgrain (Tarbatt, 2012, p. 

37). In the late 19th and the early 20th century, Garden City Movement had a strong 

influence on shaping urban areas. Since Garden City Movement puts forward the 

advantages of rural life, new suburbs were emerged with openïrows of semiïdetached 

houses with larger plots which encourage people to make agriculture in their 

backyards. In the following period, planning regulations were made to produce larger 

and identical plots to meets the need of society (Ibid, 37). In this sense, the conditions 

emerged today is quite different from what laid out at history. It is obvious that there 

is a historical tendency to subdivide large urban areas into smaller plots  (Tarbatt, 

2017, p. 22). But, contemporary urban planning and design approaches ignore the 

place-making potential of óart of subdivisionô (Campbell, 2011, p. 26) which reveals 

the characteristic-full patchwork of urban form in cities. Since topïdown planning 

mechanisms of emerging trends develop the cities through larger pieces of land, they 

cause decay of rich tapestry in urban places which results in fragmented urban fabrics. 

(Figure 3.1) Correspondingly, in the context of design control it would be possible to 

argue that the control capacity of plot which is the essential urban component to create 
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more fineïgrained urban places is quite disregarded within the current design 

practices. Moreover, plot is the most functioning spatial scale to follow incrementalist 

way of development because ñsmall scale strategies and initiatives, if there are 

enough of them, can become a very big idea indeedò  (Campbell, 2011, p. 26; Tarbatt, 

2012). Therefore, óplotô in the contemporary theory of urbanism is considered the key 

and the critical element of urban form to develop generative processes which make 

the design stages more efficient based on more dynamic processes. In the scope the 

research, plot also provides an efficient framework for coding as a method of design 

control because it enables individual design implementations to create more adaptive 

and coherent urban environments. 

 

Figure 3.1. Formation of the coarse-grain fabric out of the fine grain subdivision in London (Source: 

Tarbatt, 2012, p. 13) 
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From the perspective of generative design theories, subdividing larger pieces of lands 

into smaller plots is useful to ensure scalability, flexibility, and variety in urban areas 

as well as provoking the designers to produce different design solutions for specific 

area (Campbell, 2011, p. 80). As Conzen(1985) states, plot frames the other elements 

of townscape2 that is why controlling of plot with different dimensions is important to 

control the form of the city (cited in Tarbatt, 2012, p. 23). In this sense, it is quite clear 

that there is a requirement for the control mechanism to reïdiscover the potentiality 

of plot in the context of generative design and design control. In this context, the óPlotï

based Urbanismô comes forward as a new paradigm in the contemporary planning and 

design agenda which aims to strengthen the collective character of urban form by 

proposing new design tactics to consolidate the role of plot in the direction of 

sustainable urban form. Although the notion of óplotïbased urbanismô has been used 

for many years to reveal the positive characteristics of the settlements, especially for 

historical sites,(Tarbatt, 2012) very few definitions have been developed for it. As 

Porto and Romice (2010, p. 14) defined, plot-based urbanism is the set of spatial 

principles conducive to urban spaces that are adaptable over time. Urban form is 

composed by embedded morphological relations of plot, lot and block. (Figure 3.2) 

Within in the evolutionary development of cities, plot is the most important urban 

element since it triggers the generative processes. In this sense, new strategies and 

design tactics that introduced by plotïbased urbanism is important to design cities in 

a bottomïup manner. By doing so the deterministic design approaches of the 

contemporary planning (¢alēĸkan, 2017, p. 1) approaches can be (re)formed by 

incremental design processes.  

Another definition for plotïbased urbanism is provided by Jonathan Tarbatt in his 

book, óThe Plotô. According to him, plotïbased urbanism is as an approach that ñaim 

to foster the characteristics of close-grain places that we value ï diversity, variety, 

 
2 Conzen (1985) ŜȄǇƭŀƛƴŜŘ ǘƘŜ ǳǊōŀƴ ŦƻǊƳ ŀǎ άǘƻǿƴǎŎŀǇŜέ ŀƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƘƛƳ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ 
elements of townscape which are the pattern of streets and plots, the building fabric and the pattern 
of building and land uses.  
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adaptability ï while also putting in place the frameworks necessary to achieve all 

other objectives of urban design; character, continuity, enclosure, legibility and ease 

of movementò (Tarbatt, 2012, p. 54). In this context, plotïbased urbanism draws 

attention as a new breath for planning and design to make the urban fabric diverse, 

adaptive and malleable. Plotïbased urbanism proposes a development pattern through 

individual plots. Thus, it promotes the subdivision of bigger lands into smaller plots  

 

Figure 3.2. Embedded structure of plot, lot and block (Adapted from Campbell, 2011, p. 76) 

which enables different developers to take action instead of leaving the stage to the 

single agency. Moreover, the plot-based urbanism essentially promotes the ófine-

grainô urban development (Barbour et al., 2016; Romice & Porta, 2015; Tarbatt, 2012, 

2017) with the relatively small element of the urban fabric. The term of ógrainô 

addresses the density of subdivision in the context of planning and design (Tarbatt, 

2012, p. 28). In this sense, fineïgrained urban fabrics is composed by the dense plot 

pattern fostering the placeïmaking capacity of the city. As Tarbatt (2017, p. 26) 

argued, fineïgrain plot subdivisions ñproduce inherently robust building forms that 

are adaptable to changes in useò and they are capable of being transformed in 

different times. In this way, it revitalizes diversity in urban fabric by ñoffering an 

innovative approach to development, based on the creation and maintenance of a 

structure made up of integrated elements, in the form of plots, capable of incremental 

development, by a range of agenciesò (Barbour et al., 2016). Plotïbased urbanism 

differentiates from conventional planning approaches because it alters the static 

morphology of masterplans. Instead of creating predictable final forms, plotïbased 
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urbanism embraces the change in urban fabric by ensuring incremental 

(re)development of urban fabric. Such a development pattern is the starting point for 

making cities more adaptive. Moreover, plotïbased urbanism enhance the adaptive 

capacity of urban spaces to respond change over time and help us to re-discover the 

knowledge of óurban adaptabilityô (T¿mt¿rk, 2018, p. 157). In this sense, in order to 

provide more time-conscious and adaptive development processes for urban 

environment, it should be suggested that the structure of urban form has to be 

conducive to small-scale intervention (Thwaites, Mathers, & Simkins, 2013, pp. 76ï

77). Here, plotïbased urbanism provides an effective framework to shape the built 

environment through small scale and incremental changes (Campbell, 2011, p. 72). 

By doing so, it turns the urban development into a processes rather than the product 

that essentially would make the practice more gradual and therefore generative 

(Mehaffy, 2008). Plot exists as an urban component which is open to change. As stated 

by Conzen(1969), the plot has tendency to change faster when compared to the other 

elements of urban form (i.e. street, blocks). Thus, fineïgrain characteristic of the fabric 

which consists a dozens of piecemeal plot operations steers the change of urban fabric 

in a coherent way. Moreover, since plot has many dimensions which shape the built 

form both in the two and three dimensional context, it is the most operable unit of the 

city in the context of design control. In this sense, plotïbased urbanism provides a 

very relevant base for controlling form and formation of the urban fabric. This 

situation reveals itself as malleable urban form in the built environment which is 

capable of to ensure urban adaptation to occur and continue in gradual manner 

(T¿mt¿rk, 2018, p. 136).   

Briefly, plotïbased urbanism provides an effective framework to develop urban fabric 

in an incrementalist manner which triggers the generative processes and providing a 

configurable scale of intervention to shape built environment in a bottomïup manner. 

In this context, in order to sustain such a comprehensive framework to control the 

main components of urban form it is needed to define the main control parameters. 
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3.2. Design Control Parameters for the PlotïBased Urbanism 

In the scope of this research, several parameters on the urban block and the building 

are defined in relation to the plot. Accordingly, for the urban block, there are two 

different parameters which are block size and number of subdivisions. For the 

building, there are three control parameters which are building height, front building 

line and building setbacks. For the plot itself, there are five control parameters which 

can be listed as plot size, coverage, floor area ratio (FAR), plot setbacks, and buildable 

volume ratio. 

 Urban block size 

In order to control the formation of the plot, dimensions of urban block are the main 

parameters which characterizes the subdivision of the urban lands into plots. In this 

framework, block size is controlled by the depth (a) and width (b) of the urban block. 

(Figure 3.3) According to Urban Design Compendium (2000), size of the block is 

diversified with respect to configuration of streets, preferred orientation and 

topography, plot subdivisions and building types (cited in Tarbatt, 2012, p. 23). 

Despite the fact that size of the block is affected by several other factors, controlling 

the depth and width of block would be effective in the scope of the plotïbased 

urbanism since the urban block has nested spatial relations with the plot and building. 

 

Figure 3.3. Depth and width of the urban block 
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 Number of Subdivisions  

Urban block consists of a number of plots which have different sizes and shapes. 

(Figure 3.4) As stated above there is an interwoven relation between block, plot and 

building. As stated by Campbell(2011), efficient dimensioning and design of the block 

derives from a strong understanding of building typologies and their complex 

interrelationship with the plot (p. 78). In this sense, number of subdivision points out 

as important parameter to shape urban block in the context of design control. Since 

subdivision pattern directly form the built environment, relationship between number 

of subdivision and block is crucial to promote the plotïled development of urban 

areas. 

 

Figure 3.4. Number of subdivisions 

 Plot size 

Like block size, plot size is defined by depth (b) and width (a) of the plot. (Figure 3.5) 

Since the plot is the elementary unit for controlling the urban environment, controlling 

the dimensions of plot is inevitable to conditions the urban block and building 

morphologically. Plotïbased urbanism fosters the fineïgrain urban environment by 

controlling the depth and the width of the plot to ensure diverse and adaptive urban 

fabric. 
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Figure 3.5. Depth and width of the plot 

 Coverage  

Coverage, as one of the most common control parameter of development in planning, 

implies the ratio between buildable area of the plot and the total area of the plot 

surface. It basically demonstrates the extent to which plot can be covered by the 

building. (Figure 3.6) It is useful to control desired relations between plot and building 

by conditioning the figureïground relations within the collective urban form. 

 

Figure 3.6. Coverage 

 Floor area ratio (FAR)  

Floor area ratio indicates the building density in a plot. It is calculated by the ratio 

between total floor space of the building and the surface area of the plot. (Figure 3.7) 
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FAR is used to be utilized as a complementary indicator with coverage. By division 

of FAR by coverage gives the number of floors as one of the major control parameters 

in planning. 

 

Figure 3.7. Floor area ratio 

 Plot setbacks ï Footprint  

Setbacks basically determines the distances between building and the edge of the plot. 

In this sense, setback is a tool to ensure the desired distance between the buildings on 

a street or in an urban block. Setbacks, in our framework, are used to condition the 

footprint of a building in the plot. In this context, it limits the coverage of the building 

on ground. (Figure 3.8) There are three different setbacks of the plot: front, rear and 

side setback. 

 

Figure 3.8. Different types of setback of the plot (a=side-setback, b=front-setback, c=rear-setback) 
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 Buildable volume ratio (BVR) 

Plot is usually described as a twoïdimensional with in the relation to the other 

elements (i.e. building, street and block) of urban form. Nevertheless considered as a 

unit which accommodates building in itself, plot could be described as a threeï

dimensional entity, as well. The concept of plot envelope, in this sense, has great 

potentials to control the plot in threeïdimensional context. Instead of defining an area 

for the building setting, plot envelope provides a volumetric definition for the control 

of the building mass. In this way, plot acts as an abstract three dimensional frame in 

which building could be configured within the preïdetermined constraints (i.e. 

maximum height, setbacks, coverage). Such a comprehension of plot provides 

flexibility for building to be composed in close relation to the adjacent buildings to 

ensure adaptable urban fabric. Therefore, plot envelope would perform as an interface 

between building and block. By doing so, it defines new threeïdimensional conditions 

within nested relations of the major components of the urban fabric. Conditioning the 

building mass in a volumetric manner, plot envelope provides a generative basis by 

ensuring different alternatives for building within the volumetric context. Buildable 

volume ratio, in this context, is calculated by dividing of the building volume to the 

total volume of the plot envelope. 

 

Figure 3.9. Buildable Volume Ratio (a: volume of the building, b: total volume of the plot envelope) 
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 Building envelope 

While the plot envelope tends to control the development in a volumetric manner, 

building envelope aims to guide the articulation of the building within the threeï

dimensional framework. Building envelope, in this context, connotes the spatial limits 

of the habitable volume in threeïdimension (¢alēĸkan, 2013, p. 130; Tarbatt, 2012, p. 

156). In other words, it is a threeïdimensional volume in which the building can be 

configured in accordance with preïdetermined rules. It indirectly conditions the 

relationship between building and street with the adjacent buildings, as well. The basic 

parameters of the building envelope are height, building setbacks and frontïline. 

 Building height 

Building height is determined by the number of storey and the height of each storey. 

That means the parameter has two subïparameters embedded: height of the storey (i.e. 

ground levelsô and the upper levelsô height) and the range of height within the building 

envelope. It has a very important role in the spatial perception of people as it directly 

shapes the built environment. (Figure 3.10) Building height is one the major elements 

of building envelope because it is a major factor on the construction and management 

cost of the vertical access to the dwelling units (¢alēĸkan, 2013, pp. 119ï120). 

 

Figure 3.10. Building height (hb: height of the basement, hu: height of the upper storey, hmax: 

maximum height of the building, hmin: minimum height level of differentiation if desired) 
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 Building f rontïline 

Frontïline is simply the line which conditions the open active fa­ades of the building 

that have faces to street. (Figure 3.11) It is suggested to establish a relationship 

between building and the streets, performing as an interface between the inner and 

outer space of the plot at the groundïfloor level. Frontïline is controlled by the length 

of the line (meter) in relation to the building footprint. 

 

Figure 3.11. Building front line 

 Building setbacks 

In order to describe the building envelope in threeïdimensional context, setbacks on 

the building fa­ades would be useful in the control of urban form. Like plot envelope, 

building envelope has three different types of setbacks: front, side and rearïsetbacks. 

(Figure 3.12) These setbacks directly related with the building height and frontïline, 

as well. Setbacks in threeïdimension provide fruitful design alternatives and 

morphological diversity for urban fabric by guiding the articulation of the building in 

relation to the other buildings within the same urban block and the street as well. 

Recession and protrusion, in this framework, are the basic operations to control the 

parameter.  
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Figure 3.12. Different types of setbacks on the building envelope:  protrusion (a) and recession (b) 

Herein, to be able to draw an operational framework to reveal the potentiality of óplotï

based urbanismô to strengthen the collective structure of urban form and to promote 

the incremental development fostering generative  design processes, it would be useful 

to look out the historical and contemporary examples in practice. Reïevaluating the 

several examples of plot-based urbanism, relevance and the particularity of the 

approach would be revealed on actual basis. Accordingly, international examples will 

be examined with respect to two categories. In this context historical background will 

cover the cases, Eixample ï Barcelona and New Town ï Edinburgh. Then current state 

of the art will included the contemporary examples such as Borneo Sporenburg ï 

Amsterdam, Bo01 ï Malmº and Homeruskwartier ï Amsterdam.  

3.3. Historical Background of Plotïbased Urbanism  

 Eixample ï Barcelona 

In the midï1800s, Barcelona was an active port city with itsô industryïbased economy. 

With the industrial revolution, rapid population growth brought negative conditions in 

the city and population density increased, considerably (850 people per hectare). 

Parallel to this, infrastructure problems have started in the city and an unhealthy urban 

areas has been emerged. In this sense, new living spaces with more livable conditions 

were needed (Pallares-Barbera, Badia, & Duch, 2011, p. 124). To this end, the 
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Barcelona City Council organized an urban design competition in 1859 to find the best 

solution to expand the Barcelona beyond the city walls. Ildefons Cerda won the 

competition with his influential proposal. There was a systematic theory behind the 

Cerdaôs plan which constitutes an operational solutions to problems of the city. The 

theory was composed of three fundamental components; hygenism, circulation and 

future city (Busquets, 2014, pp. 125ï129). In order to form the urban space through 

these objectives, the plan suggested the superposition of different layers which would 

provide different levels of intervention. (Figure 3.13) The basic layout of the plan is 

shaped by unlimited geometrical urban blocks (113.3 by 113.3 meters), with 20 

meters, chamfers on each sides (Sard¨, 2018, p. 25). Cerda proposed three types of 

urban block to ensure the diversity within the urban fabric. General layout of the block  

 

Figure 3.13. The Plan by Ildefons Cerda for Barcelonaôs Eixample, 1860 (Source: Busquets, 2014, p. 

127) 

were forming as two parallel lines, u shaped block and l shaped block (Fern§ndez, 

2008, p. 65). (Figure 3.2) These blocks were suitable to enable different configurations 

which make the plan more flexible. Correspondingly, I.Cerda used the different 
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combinations of these block types to shape the general layout of the Eixample. Indeed, 

I.Cerda's initial control unit when designing the Eixample was the urban block. 

However, urban blocks, do not represent the end point of the design process. In the 

way to develop the urban blocks, he used various combinations of individual plots and 

housing units that were organized within the blocks in the overall urban grid (Neuman, 

2011, p. 127). (Figure 3.15) As stated by Sola-Morales (1997), the production of urban 

fabric in Eixample followed three interconnected stages: parceling, urbanization and 

construction (cited in Leote, 2015, p. 3). Correspondingly, development process of the 

 

Figure 3.14. Different block formations initially envisioned by Ildefons Cerda, for Barcelona Plan, 

1860 (After Fern§ndez, 2008, p. 66) 

city continued with the progress of these three stages and the form of the Eixample 

was emerged accordingly. In this sense, Cerda began to his work by parceling the 

agricultural lands in order to generate fineïgrain plot pattern in the city (Habitat, 2015, 

p. 14); then the urban fabric was articulated within the envisaged blocks in time 

(Leote, 2015, p. 3). 
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Figure 3.15. Plot configuration of u shaped urban block designed by Cerda, 1860 (Source: Busquets, 

2014, p. 139) 

Before I.Cerdaôs plan the area of Eixample were occupied by farmlands made up by 

small plots. In order to sustain the character of the area, I.Cerda subdivided and 

amalgamated farmlands to obtain fineïgrain plot configuration. In accordance with 

this purpose, he suggested different drafts for different urban blocks (Busquets, 2014, 

pp. 136ï137). (see Figure 3.15) Actually he carefully designed the plot division 

according to the overall layout, breaking the area down into 325 plots that were 

quickly developed (Ibid, 138). With the fineïgrain plot configuration, I.Cerda were 

aimed to create flexible and adaptable urban fabric which can change overtime 

according to changing demands of the society. That is why he did not put the idea of 

finished definitive project. Instead of creating a static end scheme for the Eixample, 

he tried to understand and regulate the process of formation of the urban fabric that 

affect the topographical, technical, legal and economic principles of city building 

processes. In this way, he created an approach of urban design with a certain capacity 

to adapt to the changing historical circumstances depending on the legislative 

regulations (Guarida & Fava, 2010, p. 2). At the beginning of the construction process 



 

 

 

57 

 

 

Figure 3.16. Evolution of urban blocks of Eixample over time (Projective Cities ï AA School of 

Architecture Website: Yuwei Wang, 2012) 

I.Cerda defined a rule for coverage of the urban blocks. In addition to the regulations 

for the general land coverage, building height, plot gardens; plot coverage was limited 

to the 50 percent (Aibar & Bijker, 1997, p. 17). Since the coverage of the first urban 

blocks was at that level, the city was open to change gradually thanks to its' fineï

grained subdivision pattern. Accordingly, the block formation of the Eixample has 

changed over the years. (Figure 3.16) In this manner, the plot sizes, plot coverages, 

building widths and heights evolved in time and it fostered the diversity within the 

urban fabric through different scales. (i.e. buildings, blocks and streets)  

By relying on all these transformations, it would be possible to argue to that the 

evolution of the Eixample followed an emergent way of development through 

carefully designed individual plots. The fineïgrain subdivision character of the plots 

allowed incremental development of the city which shaped the overall urban form of 

the todaysô Eixample in a strong urban coherency. Herein, the operational design 

understanding and the layout of the Eixample has formed a quite flexible design 

framework that was competent to adapting the urban form to a historical evolution 

that was hard to foresee, and capable of absorbing modifications (Guarida & Fava, 

2010, p. 8). In this context, fineïgrain plot configuration and plotïbased development 

of Eixample, provided a wellïcontrolled design process that makes the urban fabric 
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more adaptive, flexible and open to change within the emergent development 

processes over time. 

 New Town ï Edinburgh 

By the end of theï1700s the city of Edinburgh had an overcrowded and unhealthy 

urban areas through migration from rural areas to the cities as a result of the transition 

from an agricultural to the industryïbased economy. Moreover, the presence of public 

spaces in the Old Town to meet the social needs of the population became insufficient 

and the poor health due to overcrowded city space (Fry, 2001, p. 2). Under these 

circumstances, there was an actual requirement for new residential areas in the 

Edinburgh. In accordance with this purpose, an architectural design competition was 

held in 1766. James Craig, a young architect, won the competition with his proposal. 

The layout of the plan was dominated by rectangular blocks with strict grid formation 

and main street that links the two garden squares located at the east and the west side 

of the area (Carley, Dalziel, Dargan, & Laird, 2015, p. 8). (Figure 3.17) The plan for 

the Newtown was prominently geometric and it was ensuring the regularity and order 

within the urban fabric. Although the plan of James Craig is highly rigid and 

monotonous it has a systematic approach to planning and a desire to try to forecast a 

 

Figure 3.17. The plan for the New Town ï Edinburgh by James Craig, 1768 (Retrieved from Scotland 

National Galleries - Plan of the New Town, Edinburgh, 2019) 
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future and then build a structure to represent the or enable such a future(Carley et al., 

2015, p. 16). To this end, the New Town has evolved over time and has become a 

district with an adaptable urban fabric (Ibid, p.30). In this sense, the important point 

is to develop a systematic framework to determine the catalyzer behind the evolving 

process of the New Town when the original parameters of the plan were so rigid3. 

Although the plan of the New Town composed of urban blocks coming from a very 

geometrical and rigid layout, has a fineïgrained plot pattern, which allows residents 

to design their buildings individually (Kondo, 1998, p. 253). In this sense, it would be 

possible to argue that close-grain plot configuration of the plan demonstrate both a 

flexibility and a capacity for architectural sophistication far beyond anything 

envisaged by Craig (Carley et al., 2015, p. 46). Herein, the main objective of the plan 

was to create an urban fabric which capable of fostering the greater variety of 

residential and commercial usages relying on plotïbased development. By ensuring 

such a development model, an urban form can be achieved that fixed by design at the 

same time embrace change is an unusual and valuable one (Carley et al., 2015, p. 

221). Correspondingly, the plan of the New Town with itsô fineïgrain plot subdivision 

enabled the evolution of the city in time. (see Figure 3.18) Gradual development of 

the New Town, in this way, gave opportunity to different designers, developers, 

building professionals and individuals to take part in the design of the city since the 

relatively small, individual plots provided individual buildings with greater variety of 

expression and influential flexibility (Carley et al., 2015, p. 228). Accordingly, after 

the design of the New Town, the project started to be implemented. In this manner, in 

the first phase of the project, the static and homogeneous urban blocks that proposed 

by the Craigôs plan is divided into smaller plots to create new plot configuration. 

Afterwards, a fineïgrain subdivision pattern was designed in order to ensure diversity 

in depth and width of the plot and building (T¿mt¿rk, 2018, p. 138). (see Figure 3.18) 

 
3 According to Carley et.al. (2015), there were eight different parameters which shaped and supported 
ǘƘŜ ŎƘŀƴƎŜ ƛƴ bŜǿ ¢ƻǿƴ ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ŜǎǎŜƴŎŜ ƻŦ ƛǘǎΩ ƻǊƛƎƛƴŀƭ ƻǊŘŜǊƭȅ ŦǊŀƳŜǿƻǊƪΦ ¢ƘŜǊŜ ǿŜǊŜ 
geometry, density, height, grain, hierarchy, spatial planning elements, building design and control 
(p.31). 
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Plot-by-plot development process of New Town in accordance with simple design 

rules introduced after Craig provided an incremental transformation process for the 

overall urban fabric. Involvement of different actors in this transformation process 

ensures diversity and longevity of the urban fabric by a bottomïup manner. 

 

Figure 3.18. Transformation of plot configuration over time in New Town ï from James Craigôsô 

original plan of the New Town,1768 (above) to plan of Alexander Kincaid,1784 (middle)  to 

Kirkwood's new plan of the City of Edinburgh, 1821 (middle) and current plot configuration of the 

New Town (Retrieved from National Library of Scotland, Town Plans/Views 1580-1919; Google 

Earth, 2019 ) 
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Therefore, like Barcelona, New Town exemplifies a successful applications of plotï

based urbanism in history. The evolutionary formation of the city through different 

processes was realized through the plot as major unit of transformation. (see Figure 

3.19) In this manner, fineïgrained plot configuration and plotïbased urbanism provide 

a highly efficient framework for creating an adaptive, diverse and flexible urban fabric 

over time. 

 

Figure 3.19. An aerial view of the New Town ï Edinburgh (Source: Carley et al., 2015, p. 48) 

3.4. Current State of Art  

 Borneo Sporenburg ï Amsterdam   

Borneo Sporenburg is located in the eastern part of Amsterdam, the Netherlands. It 

was built as the third extension of Amsterdam Eastern Docklands with the aim of 

industrial port activities (Pacheco, 2004, p. 10). As it was builtïup for commercial 

services, it was densely used for import and export facilities in relation to the Dutch 

colonies. Until World WarïII, Borneo Sporenburg preserved itsô harbor character both 

spatially and functionally. (see Figure 3.20) After the war, industrial facilities were 

moved to the western part of Amsterdam and accordingly in the following years 



 

 

 

62 

 

docklands were also moved to the western part of the city. As a result of this 

transformation process, Borneo Sporenburg lost its industrial, then port function and 

it became a place occupied by squatters (Hºger, 2011, p. 39). By the end of 1980s 

redevelopment processes were started in the area. Accordingly most of the squatters  

 

Figure 3.20. Harbor of Borneo Sporenburg (Source: Pacheco, 2004, p. 10) 

were relocated (Ibid, pp.39-40). At the beginning of theï1990s, Borneo Sporenburg 

was included in a master plan program of development of the eastern harbor area of 

Amsterdam (Pacheco, 2004, p. 10). As a result of this planning decision, a design 

competition was held for the renewal of the Borneo Sporenburg. The West8, a group 

of Dutch architects, won the competition with their proposal which provided plot-

based development through 2500 dwelling units with a density of 100 units per 

hectare. (Figure 3.21) As the first brownfield redevelopment project in the 

Netherlands, the planning process was finished in 1996 and construction completed 

between 1996 and 2000 (Gray, Novacevski, & Auld, 2016, p. 11). The design concept 

focused on the series of dynamic plots as the main catalyst for production of the urban 

form. Accordingly, the main objective of the plan was creation of a unique structure 

within a diversified whole. In order to provide a coherent urban fabric, the plan was 

defined certain design codes that would control the access and parking facilities, 
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private open space, number of storey and building heights, plot widths and building 

materials (Gray et al., 2016, p. 13).The design project mainly composed by three main 

component which are series of dynamic plots, large scale ï landmark ï buildings and 

the three bridges (Kºmez, 2009, pp. 88ï91). In the context of the plotïbased urbanism 

 

Figure 3.21. The model of the proposal of West8 for Borneo Sporenburg (Source: West8, 2002) 

a series of diversed plot configuration came to the front as they ensured the fineïgrain 

morphology of urban fabric. Fineïgrain configurations of the plot trigger the 

incremental way of development by enabling different designers to take place in the 

development process. Although the plan proposed a limited landïuse activity for the 

area, it provides a significant degree of formal variety since it follows plotïbased 

development character (Pacheco, 2004, pp. 11ï12). (Figure 3.23) Supporting the plotï

based design with the design codes provided a very efficient framework for the project 

in terms of design control, as well. 

Correspondingly, the plan came up with a new idea called ófree parcelsô which 

supports the variety by providing a spatial basis for plotïbased urbanism. The ófree 

parcelsô allowed individuals to design their own buildings in accordance with the 

specific design codes. Accordingly, over 100 architects including OMA, Enric 

Miralles, Claus en Kaan, Van Gameren, Mastenbroek, Koen van Velsen and Inbo 

Architecten involved in further development process in the generation of the urban 
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fabric which has a rich variety of architectural typologies (Goody, Chandler, Clancy, 

Dixon, & Wooding, 2010, pp. 81ï82). (Figure 3.22) In time, each plot was interpreted 

 

Figure 3.22. Several architectural suggested by the masterïplanners of the project, in Borneo 

Sporenburg (Source: West8, 2002) 

by different architects with respect to the preïdetermined design codes and it results 

with variety, richness and uniqueness which enhance the responsive character of urban 

fabric to become more adaptive for changing conditions. Strong repetition of 

individual plots in Borneo Sporenburg which promotes the plot-by-plot development 

also provokes the bottom-up design processes in the area since the plot is the reliable 

scale to design coherent a wholes in a bottomïup process (Romice & Porta, 2015). 

By incorporating design codes with the master plan, the project developed a design 

approach at the intersection of urbanism and architecture, thus provided a highly 

balanced scheme in terms of spatial configuration. Furthermore, with the concept of 

'free parcel', a generative design process was provided by producing highly diverse, 

responsive and adaptable urban fabric instead of reaching a static and total designed 

scheme. Fineïgrain urban fabric with a preset spatial relations ensured by design 

codes assigned a certain coherence and unity to the whole, at the same time as its 

general parameters allow for multiple variations to a predetermined conceptual 

model (Hºger, 2011, p. 64). 
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Figure 3.23. The master-plan proposal of West8 for Borneo Sporenburg (Source: West8, 2002) 

 Bo01 City of Tomorrow  ï Malmº 

The economic changes that caused the decline in the heavy industrial activities in time 

in Europe caused the ports used for these activities in urban areas to lose their 

importance over time and these areas were abandoned. In Malmº, Sweden, the west 

coasts have attracted attention as the areas where the heavy industry activities were 

carried out and the ports where the shipyards were located. In parallel with the 

economic changes in Europe, the ports on the west coast called "Vªstra Hamnen" have 

not been used for many years and these areas have existed as problematic areas in the 

Malmº (Ginot, 2010, p. 34). In the midï1990s, important steps were taken for the 

transformation of these areas and planning activities were initiated in line with 

sustainable urban development criteria for the area (Anderson, 2014, p. 15). The 

planning processes gained momentum in 1996 when Malmº was selected to arrange 

the EXPO-European Millennium Housing Exhibition in 2001. Accordingly, in 1997, 

the planning processes for the expo officially started and the first phase of the plan 

was named as the Bo01-The City of Tomorrow (Anderberg, 2015, p. 216). The main 
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motivations behind the plan was to create a compact and lively district to increase the 

quality of life in the area to achieve sustainable urban environment. In this sense, 

providing an urban structure to meet the needs of future; ensuring the gradual 

development by provoking diversity in urban fabric through the smallïscale (plot-

based) subdivision pattern; enhancing the conditions of urban areas to become 

pedestrian friendly and offering the wide range of vegetation to encourage people for 

individual gardens can be stated as the basic motivations of the plan (Lewis, 2012, p. 

92). The street pattern of the urban fabric that proposed by plan is distorted grid. 

(Figure 3.24) The main reason behind is the weather conditions of the site. Since the 

western harbor of the Malmº is very windy, plan proposed a diversed structure as 

response to the extensively changing wind conditions of the area. Unlike Borneo 

Sporenburg, there were no specific design codes for the Bo01. In spite of the fact that 

 

Figure 3.24. The built fabric suggested by the masterplan of the Bo01: the dynamic grid structure is 

accompanied by the diversity in plot layout and building configuration (Source: Hºger, 2011, p. 72) 
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 there was no preïdefined codes for the overall area, there was a consensus provided 

only on building height and color palette. Diversity was the most important design 

principle for the plan. The masterplan was composed of a series of plots that would 

enable the different actors to take place in the development process. (TEN Group, 

2010, p. 20). Correspondingly, 18 property developer and 22 architecture firms were 

involved in the planning and design process to foster the diversity within the urban 

fabric. Not surprisingly, 550 different architectural typologies and a nonïrepetitive 

architectural character emerged within the 18ïhectare project area (Hºger, 2011, p. 

143). (see Figure 3.25) Plotïbased characteristic of the plan promotes the development 

of the urban fabric gradually as well as it works as a key element to steer the diversity 

through different scales. In this sense, evolution of the Bo01 through the individual 

plots reveals abundance of expression both in architectural typologies and urban 

spaces. Although there were no detailed design codes to make the area diverse and 

flexible, the collaboration of the plot pattern and various designers acts as stimulator 

for the urban fabric to make it more adaptive. Moreover the masterplan that designed 

by the K. Tham shows what can be achieved where strong basic principles are 

rigorously adhered to and well executed with the small, dispersed development plots 

(Hºger, 2011, p. 152). 

 

Figure 3.25. Great variety of types of buildings and designs in Bo01 (Source: Anderberg, 2015, p. 

221) 
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All in all, Bo01 ï the city of tomorrow ï designed with an original approach is 

meaningful in the context of plotïbased urbanism. In the plan, the plot proposed as 

the main urban component which form the built environment. Accordingly, plot 

performs as the basic unit of urban fabric which initialize morphological diversity. 

Such development pattern promotes the spatial relations between plot and building 

since binary relations of them has always been interdependent so it is needed to 

rediscover subdivision alongside the development of new building typologies 

(Campbell, 2011, p. 77). In this context, fineïgrain subdivision pattern of the Bo01 

provided an operational basis for ensuring freedom of expression which resulted in 

greater diversity in architectural typologies. Hereby, the plotïbased development 

proposed by the plan provided an incremental development of a living quarter while 

stimulating a pleasurable urban environment. 

 Homeruskwartier ï Amsterdam  

The concept of óselfïbuild housingô has been involved in planning processes in 

Europe, especially in the UK, and led some critical transformation in the housing 

sector (Caputo, de Oliveira, & Blott, 2019; Lloyd, Peel, & Janssen-Jansen, 2014). In 

parallel with these developments, in the lateï1990s, the "selfïbuild" program was 

initiated in the Netherlands and included into the planning process. The main 

motivation behind this policy was made the selfïbuild concept long lasting to 

revitalize the housing sector in the Netherlands. Correspondingly, in 2001, the Dutch 

National Housing Report stated that by 2040, a third of the total housing production 

in the Netherlands should be selfïbuild (Lloyd et al., 2014, p. 24). With this 

declaration, the concept of selfïbuild in the Netherlands started to show its effects in 

the housing sector and people started to produce their own houses. Almere, in this 

context, is the wellïknown residential area as an example of the self-build experiment 

in the Netherlands. The masterplan to initiate selfïbuild program for Almere was 

prepared by Office of Metropolitan Architecture (OMA) in 2006. The plan is 

composed of 3400 housing units which 1000 of them is aimed to be constructed selfï

build by individuals. Homeruskwartier was one of the neighborhoods in Almere that  
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Figure 3.26. The master-plan of the Homeruskwartier (Source: Municipality of Almere, 2014, p. 3) 

was planned to be the largest residential area in the Netherlands which developed by 

owners of plot (Municipality of Almere, 2019).  The Development Plan of the site was 

adopted in June 2007. The plan for Homeruskwartier consisted of 720 plots spread 

over 100 hectares (Caputo et al., 2019, p. 9). With the plan, the city council has given 

the starting signal for the development of a unique neighborhood, which is built 

entirely by residents themselves. In the Homeruskwartier, people are given the 

opportunity to realize their own house, individually, collectively or - in co-

commissioning - together with a project developer (Municipality of Almere, 2009, p. 

85). The development plan has a spatial structure that, both in terms of content and 

design, offers a good starting point for the development of the Homeruskwartier in the 

stated objective. There are three different areas within the plan; residential areas for 












































































































































































