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ABSTRACT

ALGORITHMIC DESIGN C ONTROL FOR PLOT 1 BASED URBANISM: A
MODEL PROPOSAL IN TU RKISH SPATIAL PLANNI NG CONTEXT

Akay, Mert
Master of SciengéJrban Design in City and Regional Planning
SupervisorAssoc. Prof. DrOl gu ¢ al ék kan

July 2019 154 pages

Cities intrinsically peform their evolution in a ruidased environment through
dynamic processes. Even the cities, which developed without any rational planning
process, are built with spific building codes. The rulbased framework that is
defined by a set of simple building code prosgiddasis 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 integrati

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 thecomplexity 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 thasolely relying on the masterplans performing as static spatial
diagrams. This essentially requires a new apgnovhich addresses more botiap

and incremental applications by cbdased control frameworks. On the basis of the
principle of controlling oerall urban formation on the scale of pldte emerging

par adi gnbasedfurbansdimthis context, suggests a fruitful basis to develop
an alternative methodological approach to urban design. Computational modelling



tools run by design algorithmat 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 enabléssigners 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 thimrhework, 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 taksrha basic parameters of the plohsed
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 stil
significant role in the ygroduction of urbamodel and to provide a responsive control
method to come up with coherent unities within reach diveo$ityban form

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

ploti based urbanism, design control
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Kentl er dojasé gerefji kural temel | bir
evri msel ol ar ak s¢rdegrmektedir . Her hangi
ol madan gelikmik kentler bil e hbeleirrilsii nydaer
bir dizi basit yapé koduyla tanémlanan bt
tipolojilerin ortaya -ékmaséna zemin ha:
gereksinim kol ektif kent f or mun ukn kend
bajdakékl|l éjée ve iklevsel b¢tenlexki kliji)
hezla gelixktii5ji ve d°n¢kt ] ¢ ge-tijimiz

moder kent sel -evrenin kKkekillenmesinde

n
ol arak kentin ¢retiminde karké karkeéeya |

akt°re¢n (geliktirici, yé¢klenici, tasar ém
ortaya -ékan karmakékl ék dur umu, dur aj an
°nceli k veren gelikim deneti mini yeter si
ajeéerl ekl ée daha esnek nitelikte yeni bir
temel | i bir kontrol -er-evesi sunan ve Kk
crees i mi tarifleyen yeni bir yakl akéem ¢
bajl amda -ajdak kehircilik yazénénda ©°ne
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Kehircilikd yakl akémé, genel kent for munun

prensibinitemelalaragk i hti ya- duyul an yakl akéma alterna
gel i ktirebil mek adéeéna ol duk-a verimli bir al
algoritmal aré ¢zerinden -al ékan hesapl amal é
g¢e¢nceel plapnhdeauypgaktanabilir kel @énmasé adén
sajlamaktadér. Belirli geometrik bilekenler
kompozisyon bi-imleri creten ve temel de tasece

i mk©n sajl &y ana spparéammestarhii p ol duj u al goritmik

s¢recini olduk-a kontroll ¢ bir hale getir mek
dur um, zaman i -inde parsellerin -oklu etkil
ol ukumunun m¢ mk ¢lna nkéénlaé ngaebl i nhenketseid i arn. Bu bajl a
hesaplamal e tasaréem y°ntemler. ve gelikim

Kehircilik bajl aménda ili kkilendirebil mek

getirmektedir. Bu bakéxnx anee&zanltae araenti asnma,.e
yapé kodlarene dijital model |l eme al gorit mas
temel | i icretken bir do°n¢Kem seéreci °ner mekt
ol duju model T¢e¢rkiyedde ol ewmjidegi) bicgrepaid sne Inidi
°neml . bir rol ¢negn ol duju kent sel bajl ar
kompozisyonl arénén -oklu se-eneklerini cret e
°n¢n¢ a-acak, bajdakéek ve morfolojik -exitli
ve duyarl e tasaréem denetimi y°ntemini gelix«kt
Anahtar Kelimeler:¢ r et ken Kehircilik, al goritmik t as
model |l eme, parsel temell Kehircilik, tasarée
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CHAPTER 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 rulmsed framework of building codes and techniques.
Such rulébased framework, which plays an active role in the ftionaof cities
throughout the history, has paved the way for cities to develop in a responsive manner
for different conditiongBen-Joseph, 2005However, the static masterplans based on

an understanding of the fiogown planning approach have some subtle contradgti

with rulei based 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 form
and spaces in terms of spatial coherency and diversity. Herein, the basic design control
mechanismsgoctrines, norms and standards, guides and cddésa | € Kk k a n , 201
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, fldased structure of
design coding aims to morphological coherence within the bétiprdevelopment
processefAlfasi, 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 contaalls 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 &®@h a generative manné&espite the spatial

plans controlling the urban fabric in a f@own and holistic manner, the planned



urban fabric in Turkey is formed by the piecemeal development of individual plots
(1 nl ¢ . In@&heriwbrds, 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 theo$zkatial
coherency and integration. Therefore new methods to overcome the settled
deficiencies of the planning systems in Turkey is neededing the multiplé
ownership plot pattern as an opportunity to develop a working framewoidisr

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

with fragmentation in urban form and pattern.

Plofi based urbanism, as emerging disco@Bsbour, Romice, & Porta, 2016; Porta

& Romice, 2010; Romice, Porta, Feliciotti, & Barbour, 2017; Tarbatt, 2012, 2017)
promotes the bottohup 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, pldiased 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 thyenghative
design,which was originally theorized by C.Alexand&®87)as the graduglrocess

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. 77plot receives a particular attention agemerative design
concept for the notion ad wh o | éyseppating diversity within the relational
unity (Mehaffy, 2008) In this context, to utilize plobasedurbanism 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 andalte to the
conventionaimasterplanningapproacheg¢Tarbatt, 2012, p. 77Herein, through its
algorithmic frameworkcomputational designmethods would enable realization of

ploti based urbanism in the cent of design control in planning. Unlike conventional



(analog) methods, computational design methods, mainly specialipedaasetric
urban design(B e i ,Meudan, & Mashhoodi, 2011) urbanism, would be utilized

for the cantrol 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 immese form production capacitgf computationaldesign methods,

specifically parametric modelling, suggest real potentiality to promote generative

design process i n20i7)atywed, io seveal théd seal gotehtial &k a n

the parametric urban design, the methooutth be utilize as aesign control tool
rather than as a O0design machinebo. I n
framework,parametric modelling, the prominent method of computational design,
provides an operational basis to relate all therudmmnponents of the urban fabric in

an incremental mannefTedeschi, 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 providdsvant basis

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

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

the issue ofdesign control for a kind of generative design urbanismand the
computational design methods for controlling and guiding the pldtbased
(trans)formation of urban fabric in the context of design controlwhich is the

current case in Turkey.
1.2. Aim of the Study and Research Questions

In accordance with the theoreticainework that has drawn so far, the main objective
of this research is tdevelop 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 resulittvthefragmentedirban 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 sdadet!

urbanism as new paradigm ierdemporary urbanism, will beiraddressed in the

t



context of design control to develop an integrated framework to control the
development of urban fabric within the nested relationships of réeliffeurban
components (i.eurban block,plot, building). In tis sense, the inherefbrm
production capacityf the computational design methods would also be utilized to
associate the different control parameters of these urban components to ensure the

incremental developmenf urban fabridhroughthe scale oftte 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 thigiegne
context of generative urbanism. To that end, the research is carried out by two main
research questions. The first réa@ve ar ch que:
parametric modelling can be utilized to improve the existing design control
system inTurkey by introducing new control parameters within an operational

al gorithmic Byrievestegatiog hé® @enerative capacity of the
computational methods in urban context, the first research question would be
examined to introduce the use of paramemodelling technique in the control
framework of spatial planning in Turkey. The second research question, on the other
hand,how the existing plotbased development patterns can be reproduced by a
parametric approach generating rather diverse and cohesnt urban fabrics?,

would be investigated to (re)discover the historical and contemporary role 6f plot
based urbanism to ensure the collective character of urban form. In this way, this
research aims to establish a theoretical and operatranadwork to carry out a muditi
dimensional discussions on generative urbanism, computational design and plot
based urbanism in the context of design control. Correspondingly, the research would
capable of filling the gap between theory and the practiagelgloping subtle tools

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

of the contemporary urbanism.



1.3.Methodology of the Research

To fulfill the abové mentioned objectives, the relevant theoretical framework is to be
associated with the proposed parametric approach in urbanism. To suggest such an
operati onal and i ntegrative framewor k,
discussed. Following this, pidiased urbanism, as the emerging paradigm in the
contemporaryiterature 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 establising a broad theoretical framework, the parametric model for ipdsied
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 tle 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 theurban 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 definead ttilize 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 Béirkey while revisiting its plétbase 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 introductogzgter

1, introduces the general strunt of the research covering the contextual framework
and problem definition, reaech questions and methodologfythe studyChapter 2,

as the following section, provides a comprehensive theoretical framework to

investigate design and development corgamicepts by with a specific focus of design



coding. Design coding is examined with respect to New Urbanism and its
corresponding applications like forimased code, SmartCode and pattern books.
After, examining the hierarchical conditions of the spatiahping 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)CHapter 3, the
emerging concept of the pidiased urbanism is discussed in the context of design
control by relying on both historical and contemporary caBgshis way, Chapter 3
tends to present the production of &édiverse:
plot as the fundamental unit of urban form through generative design processes. To
develop such an effient framework for the plébased 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 tihe plot
based urbanism within theontext of the development control systems in the Turkey

is also examined in the chapter. To create an operational framework based on the
theoretical frameworkZChapter 4, focuses on parametric urban design and parametric
modelling while also introducinggpametric model proposal for pidtased 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 regearch
also examined in this chapter to constitute an operational framework for the parametric
model proposal. Thereafter, the model psaglois introduced with objective to
generate thypotheticalalternatives to the actual built environment envisaged by an
implementation plan through manipulating its control parameters as introducing new
ones. The emerging environmental performanceeétternative forifhcompositions

is simultaneously tested by the model, as v@ilapter 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 theotetical framework. As an
epilogue, concluding remarks consist of the critical reflections on the limitations and

potentiality of the proposed model.
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CHAPTER 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 nost 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 dtail. 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 ControlAn Overview

Basically, control is defined ast he power to influence or d
t he <cour s ¢ED 2019 Meeen corstrol 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 state(l1953, p. 94) control is hidden within functioning of a

society inwhich people take part in permanent, consistent and iterative relationships
(Dahl & Lindbl om, 1953, pWithirdthe seopetoktlis i n | 1
research, control is discusseithin the specific context afesignanddevelopment

control.

Control can be conceptualized as link between policy and a¢tiona | é Kk k a n , 201
185) In urban planning and design, policy can be carsid with regards to planning
policies on growth, development and transformation, and individual actions of design



and building. In this regard, control operates as a twofold link between planning
policies and design implementations in the context of upberming 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)particular, development
control is directly related with general decision making processes of planning
(TewdwrJones, 1995, p. 164) It covers systematic control and manage the
qualitative dimension of planning that ensure the excellence of urban space and public
ream( | nl ¢, 2. Ovidhin ,this framewdrk, 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 useadltn, t is associated with

the mastagylans which are the plan types that general decisions about the city are taken.
That is whyzoningis the one of the important tools of development cor{obpf,

1996, p. 718) Moreover, as Bedoseph(2005) statednorms and standardare
another control instruments in planning and they determine the general character of
urban development by definirlige minimum requirements. Therefore, in the context

of development contrphorms and standardsand ouasanimportant control tod
(seeFigure 2.1) Design control, on the other hand, focuses on the qualitative aspects
of planning and design actionshigh enhance the quality of built environment
(¢tal exkan,-18613, np p.SincBblrtenvirgpment3s)ompes

of complexorganism 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 interventionfHall, 1996, pp. &). It controls the planning processes to
produce urban spaces with acceptable quéfitinter, 1999, p. 7@nd 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 interchange@Bboth, 1983; Donovan & Larkham, 1996;
Punter, 1994, 1999However, design control should go beyond this and it should
have a scope to include all issues related to the design of tliEwiter, 1999, p. 73)
Moreover, design control provides a mudaltiodal framework that bridges all
professions which concerned with the production of urban sf@eesiona, 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 wétlatic en@result(Carmona, 1998, pp. 181B1). 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 effec(Renter & Carmona, 1997, p.

140) Since design control is directly related wiitie shapingf the urban form, there

is a requirement of operational basis to cover design related issues in the& abnte
control. In this contextit has different tools that providen operationaframework

for controlling character of urban environmiein different extends. A€ al é Kk k an
(2013, p. 187)ndicated thatthere are four different design controbts whichcan

be listed agloctrines, norms and standards, guideandcodes(Figure 2.1) Main
classification criteria of these tools are basedttmmpurpose of usages, scale of
interventions and level of details. In tleense doctrinesdescribed as a range of
associated and durable concepts about spatial arrangements, development and
framework about the way that they hand(@@ludi & van der Valk, 2013, p. 18

, ¢al ékkan,.InZhe §cBpe of plesignlc@8a), doctrines can be accepted as
normative approach that use for policy making. Furthernueg dre addressed as

policy decisions that control the design practices in a systematic marther| é Kk k a n ,
2013, p. 189)Normsandstandads 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 inetmegulation 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 Bedosepl{2005)indicates, in the past two centuries, norms

and standards are used to cremtier 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 asténdardsvere 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 physidanenvironment

DEVELOPMENT DESIGN

CONTROL CONTROL

& I

Zoning Norms and Doctrines Guides Codes
Standarts
Figure21. Tool s of design and devel opmenl®O)control (Aft el

Design guideson the other hand, come to tfeefront with the more generative
framework that enablglannergo run more flexible processes in the context of design
control. They primarily ainat increasing the quality of urban spaces, preserving their
character and authentic identity. Furthermoresoiters understandable, descriptive

and directive design principles. Unlike norms and standaestsgn guides provide

defined and systematfcameworkthat makes the design processes more productive

by which designers can generate different alternativesgdecific case¢ ¢ al é Kk k a n,
2013, p. 189)Codes as the latest and mostpartant tool of design contrgbrovide

the most defined struate to control the formation of urban space and fabric on
different levels of scale such as buildings, plots, urban block and gaehora,

Marshall, & Stevens, 2006, p. 21According to Cowan (200 a desi gn code i s
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

pla ¢ dciied in Carmona et al., 2006, p. 22W) this context, odesensure diversity

within unity in urban areas by eahcing harmony. Since design codase
implemented in different contexts by differentideers, design processes resuith

various alternatives. In this sense, although there are many individual

12



implementations, codes produce highly controlled, divenskecoherent urban fabrics
thus codes have great potentials to create high quality urban envirof@aemona

et al., 2006, p. 238Moreovercodesproduce a generative framework by assembling
different design alternatives in a holistic manner rather than producing a static end
product. Unlike comprehensive planning appches, codes promote a bottam
approach that makes the design processes nexiblé and adaptabl@lfasi, 2018,

p. 13) In addition to this generative framework, codes also have very systematic
features that make them more practiaad operational in the context of design
control. As Russell(2012)indicated, codes should have four basic characteristics
which areclarity, flexibility, ease of usandlegality. Ac cor di ng t o hi mE
code should be explained in detail with graphics and illustrations to generate
foreseeable ptsjcal 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 issy&sissell, 2012)Creation of such a
comprehensive conceptidfedmework has enabled the usafeodes 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. Accordinghg in t
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 asldegnaces are results of well
defined and explicit building rules. These rulesyragpear 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 partgTalen, 2009, pp.-2). As Talen(2012)argues, fundamentally, there

are three aspects of urbanism which@attern useandform. (see: Figure 2.2)
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DIMENSIONS OF URBANISM
— Elements Rules for

/ \‘H ———é Plots - Blocks - Streets Subdividing, street width and layout

‘ BY —'% USE —) Functions (land uses) - People Zoning, proximity and infrastructure

(social and physical)
RULE
\ \ //H FORM ‘% Plot envelope - Building envelope Set-backs, bullding height, front
s

buiding line, habitable plot volume

Figure 2.2. Dimensions of urbanism and theominent 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 sepséternas the first component
represents the two dimensiorstitucture of urban areas and it contains plots, blocks
and streets. Moreover, pattern implies the spatial configuration of the urban
environment. Accordinglyuseconnotes to the distributions of land uses within the
context of predetermined plan decisiolian also be associated with social aspects
because discussion of use and arrangement of them directly related with social
characteristics ahe communities mainly in terms of the capacity of mobility. Lastly,
form, controls the urban form. In this framework, tha&ion of form in urbanism
mainly to controls the three dimensional quality of the built environ{fehén, 2012,

p. 17)

Within the scope of the research, the morphological aspects of pattern and form will
be specifically dicussed 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 relevanbasis for the discussion-salledploti based urbanismvhich will

be the major focus of the research.

In this framework, urbarpattern is under the influence of rules that control
subdivision, dimensions and order of the streets and physical and spafigliation

of zoning area¢Talen, 2012, p. 37)The formation of urban pattern and accorting
the formation of the physical form of the city in history has been realized through

certain rules which differs in accordanwith specific cultures. Rulbased evolution
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of cities, in this context, providea generative framework to create differertban
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 cofrighis

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 Bedoseph, 2005)n addition to Indus
Valley, there are rules about other dzditions 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 fabr{@enJoseph, 2005, p. 10lRoman period, in this senseas

oneof the most prominent examples in urban history. Roman city used to be developed
on a grid pattern structured by the main ax@sdo and decumanuslit can be
inferenced from the Roman writings is that site conditions were taken into
considerations and @amgements about light, wind and soils were important to design
better place¢Adams, 1935, p. 60; Beloseph, 2005, p. 13yhere are also rules that
directly shaped the subdivisiontpan 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 pattsrwere all accommodate the urban blocks
that were 40 acres in size. According to analysis, each of the alternatives has specific
features. Accordingly, while 6DO6 was pr a
frontages, 6Co6 i mgatterrafor eesidentidise(Haytpl1933, psui t ab
431; Talen, 2012, p. 42)
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Figure 2.3. Block formations for 4€acres grid cell in Chicago (Hoyt, 1933, p. 431)

As another important component of dimensions of urbanfiemm controls directly

the volumetric (3D) relations within urban environment. In order teld@ the rules

that reveal oenhancdhe 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 urbgshoiogy,

plot generally conceived in two dimensional context but in this study plot layout will
be examined aglot envelope Plot envelope represents the buildable volume of plot
in third dimensionThe boundaries that define the plot are abstract Anesdefine
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 th&satteaplot
envelope allows to control and shape the urban form in the third dimedsiining

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 upleadpatial
relations that experienced in third dimension within the built fabric. On the other hand,
the building setting can be examined within the contexudfling envelope.Since
building envelope is associated with the overall dimensioning anthejep 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)formationtime. In this way, the thrédimensional
relations of the constitutional components of the building cardogrolled with
reference to neighboring buildings and the street. Building envelope is defined by a
number of design parameters which are the front building line, ibgildeight,
building depth, sébacks and width of the pldTarbatt, 2012, p. 156)As it has
showed in Figure 2.4, some of these parameters such as building heighttzackset
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 contvahioh

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 here were also certain rules about the building
envelope in Rome. According to these rules, limits of building height were determined
and projection of buildinginto street were controlle(BenJoseph, 2005, p. 13)
Within this context, desigmules as one of the prominent tools of designticm
provide a welldefined framework to control the two and three dimensional
characteristics of urban form. As indicated above rules control the subdivision, and
structure oflhe 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
affecturbanpt t ern and form, it has certain pot
f ormd. As)indedtesdifferénkihd a2 rules are essential to design places
which exhibits more flexible spatial qualities. The important point here is that
connectiorbetween rule and physical outcome has to be identifi@th explicit way.

The ability of the rules to form the city is only possible by using them in d well
structured control framework. Thus there is a requirement of description and
explanation of theims 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 basic tool of design control (Figure 2.1) have characteristic features that
differentiate them from other instruments of design control. By definition, design code
I sa syistem that specifies the attributes of urban components or bustimgonents

toinf l uence the character or f urfGatmonaet of
al., 2006, p. 241)Since the built environment consists of urban elememtssireet,

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 th
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 contol the overall structure and program of the dgding 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 thimportane of the whole (mostly in a todown approach) while the
other focusses on the partial relasbips, explicitly, in a bottoiup 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 tteeale of the cit from a multi scalar perspective. In
other words, design codes are flexible in terms of scale, unlike conventional planning
methods. It means codes are more suitabtadatedesirableurban form(Marshall,

2012, p. 4) It therefore has a wide range of practices, including urban regulations,
architectual and design decisions that are associated with urban form (Carmona et al.,
2006). Conventional planning methods generally resitlt finite or finished design
solutions while coding provides numerous design alternatives by determining features
of generc parameters and their relatidiMarshall, 2012, p. 5)Codes, indeed, are the
recipes to shape the urbarnvieanment. Instead of creatingfimishedproject, codes

give chance to control the paramstdo design every siibbomponent of urban
environment to formulate different design solutiolmsthis context, binary relations

of planning and coding is very chat 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 compile(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 relationshipsveen codes and urban components.
Although each compwent hagertain importance to shape the urban environment in
the context of design control, only the number of them layout of public space,
street types and dimension, street block pattern, plpregation, position of
buildings, building massing and height of buildipgsll 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 atarity, flexibility, ease of usand legality.
Accordingly, every design code should generate reasonablyctatdd 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 (Bwssell, 2012)

Table2.1. Urban components and related elements that controlled by design codes (Carmona et al.,
2006, pp. 232236)

Componenty Land Uses Streets Blocks Plots Buildings

Layout of Street types Street block Position of Building type

public space. and pattern buildings
dimensions

Residential, Location of Plot Gardens Building massing

commercial car parking aggregation

and mixed

land uses

Building use  Street Boundary Height of
furniture, treatments buildings

planters, etc.

Parks and Type and Size and shape of
open spaces placement windows, doors,
of trees, etc. 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, typicaland optional (see Table 2.2) This classification indicates the
characteristics of the codes from the most general to the most specific. In this sense
Nfessenti al attri butistics of allatlie elesignhcedess Ih athee d
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words, every desigreodes have the features that listed in theated essential
attributes. ATypical attributeso, in thi
are tend to have. Lastly, Aoptional attr.i
have. These taibutes depend on the context for which the codes are prepared
(Carmona et al., 2006, p. 22From this table, it can be inferred that for different

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

Table2.2. Attributes of codes (Carmona et al., 2006, p. 225)

Essential attributes (E)

E1l | Codes are in principlevritten by one party, with designs carried out
specification by another party or parties. In other words, there is a
bet ween the roles of 6écode write

E2 | Codes relate to more than one sdalem the built form ofindividual
buildingsto neighbourhoods and whole settlements

E3/Codes
i s6bad

are proactive in specifyi:l
0

E4 | Codes are specific in terms of thh@ienensional forms that may or must
used. In general, they acencerned with form and type rather than use. Tl
are expressed in both written and graphic form

Typical attributes (T)

T1  Codes tend to be prescriptive, providing a set of definite instructions, |
than providing general guidanceamad vi ce. Mor e &éshal

T2 Codes tend to engage a r a@ tygcally
includingarchitecture, planning, engineering and environmental design,

T3 | Codes tend to be specific about architectural features swedllasroofs, anc
their materials, etc.

T4 | Codes are typically associated with larger developmendsgesater than th
scale handled by a single architect
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T5 | Codes are typically intended as a guide to ongoing ortemy managemer
of a development, at just a single act of conception followed through
construction

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

Optional attributes (O)

O1| Codes may support a wider master plan; may be preceded by a
masterplan,

development framework or other design work
02 | Codes may be drawn up for application to a specific site
03| Codes may have public/stakeholder participation built into the process

04 | Codes may be used to generate traditional style uibaelopmerd but are
capable of generating any other desired style

O5 | Codes may be used to create higlality developments using higtuality
materials, eté@ but need not only be for the affluent

flexible enough to compete with different scenarios arsiclfeatures of them can be
rei arranged 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 differentlesign code 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 dimesions 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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2.3.1. Coding in the Context of New Urbanism

New Urbanism, as one of the prominent approaamasban planning and design from

the midi 1980s (Hebbert, 2003, pp. 19705; Marshall, 2003, pp. 18B39;

Southworth, 2003, pp. 21212) In practice, this approach champions the use of

design codes in the development of the urban #Basmny, Sorlien, & Wright, 2009;

Duany & Talen, 2001, 2002From the very perspective on urbanism, there is a
tendency to promtoe t he wuse of codes and coding
conventional (master) planning approgklakim, 2007, 2008, 2014; Mehaffy, 2008)

As Carmona et al . (2012) i ndi caaet nots ur b
conventwairdsanadlumber s codesd that focus on
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 profilesbuilding volume, and, in particular, the relationship of buildings to
streets (i .e. how pri vat(@rmpnadeatht O cy& def i r
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(@erasona

et al., 2006, p. 2165ince design codes provides a systematic perspective to control

a wide range of urban components such as plot, block, stredtestcan be accepted
asapartofthd hi dden | angna&dg éMgrehiall, 2012apc Bin this
senseSaaside, Florida is the most wiglinown example of urban areas designed in

line with the New Urbanist approach. Design cotest weredeveloped for the

Seaside, provida set of principleso controlthe plot size, area and location for open

space, porabs, outbuildings, parking and building heigf@armona et al., 2006, pp.

215216) (Figure 2.5)
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2.3.1.1. Formi Based Codes

Accoarding to the definition of ForirBased Codes Institu{@008) forini based code

is a land development regulation that fosters prtadile built results and a high

quality public realm by using physical form (rather than separation of uses) as the
organizingprinciple for the code. A foriibased code is a regulation, not a mere

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

alternate t 0 convent i on a@formABeeadiCadg Ingtitatg, DA t i o n O
From such a comprehensive definition, it can be inferred that instdadusing the

aspects like lariduse and density, forbased codes intended to regulate the form of

the builtenvironment. By doing so, fofihased codes press the connection between

buil ding fa-ade and public realm and they d
environment(Talen, 2009, p. 144)Since fornibased codes produdet i me t est ed
f orms of (FormBasediCedm institute, 200Bgy are supported by simple

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

Thanks to thei comprehensive framework, fofinased codegprovide a very
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manageable framework to control the built environment on different scales from plot
to neighbourhood. In thecope of the study, foribased codes are considered to
provide a fruitful basis to develagwtactics to control plot in differemxtends Such
tactics and strategies would be utilized to generate urban fabric from level the plot
which is the smallest unit of the urban form.
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Figure 2.6. Formbased codes for Beaufort Cout@gmmunity Development (Form Based Code
Institute, 2015, p. 3)

2.3.1.2. SmartCodes

SmartCode, as a foirbased code represents the principles of New Urbanism based
on the designed continuity between rural and urban aretrautsect(Duany et al.,
2009; Duany & Talen, 2001, 2002t 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 otransectso that the SmartCodeuwld be fully understood. Witthewords

of Duany and Talen(2001, 2002)the transect concept is described &sa
geographical crossection of a region used to reveal a seage of environments. For
human environments, this cressction can be used to identify a set of habitats that
vary by their level and intensity of urban character, a continuum that ranges from
rur al t (Duanyr &Talen, 2D02)(Figure 2.7) In this context, the scope of
SmartCode covers a wide range of typologies from urban to the 8inak the
SmartCode is a kind of foribased 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 compactyalkable, sustainable and mixege urban area$n

additionSmartCodes are handled in a comprehensive framework andlkbngs for

L
DISTRICT

Figure 2.7. A typical Rurali Urban transect with transezbnes Duany et al., 2009, p. 7)

feedbags within the process, which makes the code param@&tany et al., 2009,
p. 7). Although it has several common features with other design coding approaches,
the context of SmartCode is wider. That is whig iuseful for developing plobased
urbanism discussions from an algorithmic thinking perspective. In the chapter 3 and

4, these comprehensive relatiamsuld be elaborated in detail.
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BUILDING CONFIGURATION
1. Building height shall be mea-
sured in number of Stories,
excluding Attics and raised M, heght
basements. N
2. Stories may not exceed 14
feet in height from finished 3 A
floortofinished ceiling, except F I
for a first floor Commercial 2 min Mk height
function which must be a 2
minumum of 11 ft with a =
maximum of 25 ft. 1 1
i 3. Height shall be
to the eave or roof deck as
Table 1 2
(seeTeblet) specified on Table 8
1. BUILDING FUNCTION (see Table 10 & Table 12) 4. Expression Lines shall be as
- shown on Table 8
Residential Iopen use
Lodging |open use
I SETBACKS - PRINCIPAL BLDG
Office DRRILIEY 1. The Facades and Elevations
Retail lopen use of Principal Buildings shall be B
distanced from the Lot lines
k. BUILDING CONFIGURATION (see Table 8) as shown. / = L] v U L
EF ildi i : 2. Facades shall be built along L= ne® -
Principal Building |5stones max. 2 min the Principal Fronisge o the Wi = i
Outbuilding IZSton'es max. minimum specified width in | (04) | Comner Lot
.4) | «
1.LOT OCCUPATION (see Table 141 Teiable " I
Lot Width 118 ft min 180 ft max e TRETTS
| | Mid-Block
Lot Coverage 180% max o k@ 04> e
i. BUILDING DISPOSITION (see Table 9) i (@3) i
v
Edgeyard Tnot permitted s L T !
Sideyard [ permitted
Rearyard [ permitted
Courtyard Ipermmed SETBACKS - OUTBUILDING
1. The Elevations of the Outbuild-
g. SETBACKS - PRINCIPAL BUILDING (see Table 14g) ing shall be distanced from the
(g-1) Front Sefback Pringpel 12 ft min._ 12 ft max EGkRIoe g sHionm / U W] [l 1\
(9.2) Front Setback Secondaryl 2 ft min. 12 ft. max. S A B ;
(g.3) Side Setback To . min. 24 t. max LI : !
I | I |ComerLot
(g.4) Rear Setback I3 min* T L] i ] -
Frontage Buildout [80% min at setback i g i i
s | | (h3)»] «
h. SETBACKS - OUTBUILDING (see Table 14h) i i i e
(h.1) Front Setback T40 ft. max. from rear prop. s 1 [() : ! Condition
| |
(h.2) Side Setback IO ft. min. or 2 ft at comer it : |
(h.3) Rear Setback 13t max.
j. PRIVATE FRONTAGES (see Table 7)
Common Lawn [not permitted PARKING PLACEMENT
Porch & Fence Tnot permitted 1. Uncovered parking spaces
Tonaos orlC |permitted may be provided within the
I third Layer as shown in the ] ]
bevecoult pEiied diagram (see Table 17d). o SeodayFonlsge
Stoop T permitted 2. Covered parking shall be :’ 1 1 :
Shopfront & Awning |permined providedwithin thethird Layer i : i
Gallery Ipenmtted as shown inthe diagram (see 1 | I
|
Arcade T permitted Table 17d). gl | i
TS Tomsa | 3 Trash containers shall be 8! I !
for to Summary Table .
= stored within the third Layer. g! I !
PARKING PROVISIONS g : | :
See Table 10 & Table 11 o ! i
°
*or 15 ft. from center line of alley " 5nd )
"N stands for any Stories above those shown, up to Layer  Layer Layer
the maximum. Refer to metrics for exact minimums 2t

and maximums

Figure 2.8. A fragment from Smart Code showing tlegyulation of building configuration, setbacks
and organization of parking space (Duany et al., 2009, p. 59)

2.3.1.3. Pattern books

Pattern books, although there are slightly different from other codes, are also directly
associated with design codif@armona et al., 2006, p. 2174h 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 19 century, pattern books became very popirahe real estate
sector with the help of the understandable illustrations and detailed dia@teras

Design Associates, 2005, p. 7Also 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 stakehahdeosising sectors

have consensus to use them to create desirable living environfoends Design
Associates, 2005, p. 70\t this point, pattern books can Hescribed as theobks

which supportedby colorful, illustrative and explanatory diagrams and they provide a
detailed guide for creating individual buildin@Richardson, 1981)see: Figure 2.9)

Thus, it should be noted that the pattern books are tools to guide designing the building
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Figure 2.9. Different buildings typologiesonstructed 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 auntpone

be examined by design, pattern books provide a relevant basis to control the major
aspects of the formation of the building
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, whigpaepared on different scalgspvide
control of the partial formation of the cities, and hawedainrole in design control

with different scopes and tools of intervention. At this point, briefly summarizing the
historical background of the existingapning 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 @tm period can be examined in two main
periods. Up to Tanzimat edict, regulations were mostly in local context and building
scale. For instanc&) the beginning of the 1700s, the distance between the buildings
was ordered to be at least 8 meters anddimgjl heights can be between 6,8 meters
and 9 meterg¢Ergin, 1995, p.997 cited in Ersoy, 2017, p..18)the period after the
Tanzimat Edict, the effects of modernization were alsservedn the planning and

many new arrangements weealized 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 proddpso the Tanzimat Edict, the
central government did not provide a comprehensive plagnapproach and did not interfere with

the localaffairs However, after the edict of Tanzimat, cerliration was strengthened and a planning
approach which was valid for the whole empire virdsd 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 7i&rme6 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 forbi{eoy,

2017, pp. 37114) 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 subdivésie

been quite effective in the formation of development regulatid®2R03, p. 52)
Afterward, a process of radical changes took place ikelyuwith 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 changtee planning studies.
Accordingly, master plans were prepared in many cities such as Ankara, Istabul, Izmir
and Antep(Ersoy, 2017, pp. 11%28) With the declaration of Municipality Law in

1930, all municipalities had to prepare maps and plaosnmpliance with the main
development control elements specified by the (Bva 003, pp. 5564, Bilgen &
¥zcan, 1-9).8vi@reovep, fi ensubed the legal infrastructure to provide health
and hygiene in urbaneas(Ersoy, 2017, p. 124 Althoughit was effective in shaping

the cities until the World War Il, in the face of the rapid urbanization process that
came with the World War Il, the existing planning legislation of the period remained
insufficient( ¢ al € Kk k a n, . Theéelofe, in ogpder toZbnrinate the problems
brought about by rapid urbanization, in 1956, Law No. 6785 was issued.h& e

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
zonngBaRkRPO3, p. 55; ¢ a-208)Hnkthasrcgntex?, hd rizw legalp . 199
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 foddetaile

30



implementations on building, plot and blockDuy gul uer , 1989, p . K
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, basitg 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 compotef urban areas. Accordingly, building
configuration (i.e. attached, detached, row, block), ferea 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 déenvir onme nDeselopnernt plansabe a n d
di vi ded i nto t wo: Omaster pl ansé and 0
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, reresent the stage in which lange 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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2.4.1, Environmental Plans

By definition, the Environmental Plan represents a kind of spatial plafinindgy i ¢ h
sets out the principles and criteria within the framework of generallesgddecisions

that direct the sulplans 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
provi(mBcagyté ndeéer | ék ve .llsthisasenseBtaekeaumhedthl € , 2009)
plans strike a subtléalance 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 coordinatio between administrations for functional integration and
spatial coherencéErsoy, 2006, p. 6)Although environmental planprovide a
comprehensiveand integrated basis for laiigeale 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 wirbkenfabrics.
2.4.2. Development Plans

Along with the specific set of codes, development plans that directly sheybaith
environment in TurkeyThey are diided into two groups as: maghans and
implementation plans. This classification is made according to tipe @fdhe 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
compaments of the city through smidicale implementationsn lthis sense, the levels

of scale determined to shape the built environment are 1/5000 for master plans and
1/1000 for implementation plans. Moreovergaa | é @Kt a thavsver, thie
everchanging legislative regulations on the authorization of plan making, control and
approval have not changed the conventional plan typology for the production of
intermediatescale urban form. Within the overall (leydramework, the physical

(trans)formation of Turkish cities is mainly controlled by master plans and local
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i mpl ement a(téiloenk kpal na, n sZMLY Thys, inpthe .cont2xd d design
control, development plans are considered as the major plan typology for the spatial

planning mechanism in Turkey
2.4.2.1. Master Plans

According to current development law, master plan is prepareendem 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 transportatitemsyenvisioned

forfuture( ¢evr e ve kehir c(Figurek.1(B bthisasensetnaseer, 2014
plansare operate astegrated structure and provite control ourban form throuly

Figure2.10.Ma st er Pl an f ¢Sourcé Bural PlanningrGificg2019 a j
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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 gshicl
and pedestrians), population and land use distributions and formation of urban blocks
(BaR0OO3,pp.655 6 ; ¢ al &k k aninthezdddedf,the pesearéhtHe ynost
important urban component that master pleontrol is considered as urban block

because iis one of the main elements to prodbedt environment.

2.4.2.2. Implementation Plans

As specified in the currerdevelopment law, implementatigotars are prepared on
cadastral maps in accordance with itii@cra decisions of the master plans, and they
designate the future characteristics of urban blocks, basic indicators of building
configuration such as building heights, setbacks, coverayé9 and floor area ratio
(KAKS. (Figure 2.11) The maiabjective of implementation plan is detening the
formation of urban areasy considering the masspace rlations, organization of
public private spaces, building configurations in terms of orientatargscape and
technical infrastructur€B a RQ03, p.68). In this context, the concept of design
control, at the lower scalesould be associated with the control tools of the
implementation plan. Development rights and land regulation are two important
control issues of implementation plan in ordedtape the urban form in mezgoale
spatial frameworks. Although an implementation plan has a certain scopleape

the built environment, there is no elaborated set of control tools for shaping the three
dimensional characteristics of urban fo(nt a |l & k k a n, . Ir2dh&r3vprdsp . 202)
though implementation plans in Turkey tend to control the basic layout of urban form,
they do charactere the compositional quality of the fabric. Therefore, although there
are some indicators that reflect some basic building rules suehRyscoveragand
maximum height, control tools of the implementation plan are not elaborated and

flexible enough to geerate 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 (Gaziarikmicipality, 2018)

although implementation plans are the main mechanism that provides direct control
of the formation of the udn space in Turkey, they fallsuofficient to control the
threé dimensional formation of therbanfabric. At this point, in addition to suggest
some supplementacontrol parameters for thriegimensional urban form, the study
aims to reveal the hidden otial 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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24.2.2.1. Allotment Plans

Production of urban lands in Turkey is eventually provided byra#tat 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 urbanfareas
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 thiswiak,
allotment plans controls the several elements of urban form such as plot size, plot
shape and its locatidiB a 003, pp. 747 2 ; ¢tal ékkan, 2013, p.
89-90). To that aim, allotment plans are equipped with certain regulation tools such as
expropriation, subdivision and unification and landaegjustmen{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 conteéxof 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 &m a designerly perspective. Therefore, land subdivision
cannot go beyond a technical process and a creative scope for the formation of the plot

layoutcannot 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 fiogiown control mechanisms that directly shape the
built envronment 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 prédetermined (block) layout and it results idigjointedurban setting.

As | (B0l p. 447%tated, with the static understanding of development plans in

Turkey, the shaping of the urban spaces restricted with the piecerodation 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 spasgeite D

all, development of urban ae which emerging from multiptewvnership plot pattern

has potential to be reconsidered and developed in the contagtidfased urbanism
which is one of the prominent paradigms of contemporary urbanism and disaussed i

following chapter.
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CHAPTER 3

PLOTi7BASED 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
O bdpu i nt 6, c 0 me -prquuctpthey tmavedimitad capacityetonrdspond

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,
Oqerative urbani sméd which was originally
Desi gnodo by Al19&rxpronides an responsieelframework 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 pakratio
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 saaling

with the endproduct, the final form of the plan its¢flehaffy, 2008) By doing so,

design started to be perceived as dynamic andinear processes whicenablehe
designers to produce alternatives instead of a single design so(@&mnpbell, 2011,

p. 69) Wh a 't generative urbanism puts for we
wholenesgAlexander et al., 1987)n order to realize the approach in practice, the
planning process works in a bottdoop approach which controls the choices with
logical constraints but still allows numerous design alternat@espbell, 2011, p.

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

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

The concept oh p |l amdé6p | o't b a s eid thisi comtextn providesd a very
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relevant framework to develop generative urbanism in the context of desigol @0

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. CampbgR011, p. 77yefined the plot athe smallest, and therefore, the

most achievable unit of deliverffor Porta and Romicg€010, p. 14) plot is the
ultimate unit of urban formPanerai (2004), on tha&ther hand, describes it as the
minimum unit of developable lariBRomice & Porta, 2015From wider perspective,
Conzen (2004, p.75) dedwes the plot aghe smallest expression of undivided
ownership(cited in Barbour, Romice, & Porta, 2016&ropf (1997, 2014, 2018)
emphasized the physical feature of plot and defined it gshiyscal entity reinforced

by identifyng 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 mercomprehensive manner and
identifies it asa 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 andresnand a mix and intensity of different

land usesWith reference to all these explanations, plot, in the scope of this research,
is defined as the key component of urbi@bric that ensures the bottoap
development of built environment by enabling indials to create different design
solutions and alternatives for spécitinit of land. Herein, bottofup development
associated with generative planning and design processes. In this sense, plot is the
most proper urban component to create conditiongvJotutionary development of

urban areas. For generative processes it is inevitable to use the plot as a basic unit of
development becausg i t provides an opportunity for
introduces the possibility for individual respongethe preconditions for richness,
vari ety an {Campbel @ale p.ZHBUS it is a reliable component for
greater wholes because it ensures diversity within unity by providing an operational

basis to make urban environment moreszeht and complefRomice & 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
agesburgage plots$ rental properties of king or lofidwere mostly allowed to use for
production and rent. There was a general tendency for burgages to subdivide them into
smalkr plots to obtain more rental incor(iBarbatt, 2012, pp. 336, 2017, p. 22)

These plots, especially the subdied 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 witktreet which, in turn, made the streets more
vivid and attractivéTarbatt, 2012, p. 37)n the 18' century, estate owners started to
create new streets and plots with respect to medieval core. Unlike @ilegéeiod,

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, developmigpibts were
individually or in small grops to make the fabric more fingrain (Tarbatt, 2012, p.

37). In the late 19 and the early 20century, Garden City Movement had a strong
influence on shaping urhaareas. Since Garden City Movement puts forward the
advantages of rural life, nesuburbs were emerged with oppesws of semidetached
houses with larger plots which encourage people to make agriculture in their
backyards. In the following period, plangiregulations were made to produce larger
and identical plots to meets the need of society (lbid, 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 subdie large urban areas into smaller pldffarbatt,

2017, p. 22) But, contemporary urban planning and design approaches itiveore
placemakingp o t e n tarnt & $ubdivi§iod @ ampbell, 2011, p. 26yhich reveals

the characteristiefull patchworkof urban form in cities. Since tddown planning
mechanisms of emerging trends develop the cities through larger pieces of land, they
cause decay oich tapestryin urban places which resultsfragmentedirban fabrics.
(Figure 3.1) Correspondingly, in the context of design control itldvbe possible to

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

practices. Moreover, plot is the most functioning spatial scale tonfaticrementalist

way of d e v e | ogmallesnale stiategiea ans itiafives, if there are

enough of them, can b eCampbell 2811 wpe26;Yarblatt, g | dea i
2012) Therefore, 6pl bebrgofurbanismliseonsideradithre keg or ar y t
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 frameworkcoding as a method of design

control because it enables individual design implementations to create more adaptive

and coherent urban environments.

A 1800s

Figure 3.1. Formation of the coarsgrain fabric out bthe 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 wellas provoking the designers to produce different design solutions for specific
area(Campbell, 2011, p. 80As Conze(il985) states, plot frames tlegher elements

of townscapgthat is why controlling of plot with different dimensions is important to
control the form of the citycited in Tarbatt, 2012, p. 23)n this sense, it is quite clear

that there is a requiremefdr the control mechanism toimrdiscover the potentiality

of plot in the context of generative designanddesignnt r ol . | n Plothi s cor
based Urbasi maomes 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 for. Al t hough t heibaseidonmrbofndépmdét has
for many years to reveal the positive characteristics of the settlements, especially for
historical sitegTarbatt, 2012\very few definitions have been developed it. As

Porto and Romee (2010, p. 14)defined, plotbased urbanisns the set of spatial
principles conducive to urban spaces that are adaptable over tmban form is
composed by embedded morphological relationglat, lot andblock. (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, riegiestrand
designtactics that introduced by pidiased urbanism is importato design cities in

a bottoniup manner. By doing so the deterministic design approaches of the
contemporary planning ¢ al & k k a n, ap@dachés, can bge)foringd by

incremental design processes.

Another definition for pldtbased urbanism is provided by Jonathan Tarbatt in his
bookhe 6RAtcodingtohim,plotbased urbanism ia@mas an

to foster the characteristics of clegeain places that we valuie diversity, variety,

2Conzen(1985)SELIX I AYSR (GKS dzNBly ¥F2N¥Y | a adG26yalOl LISé |
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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adaptabilityT while also putting in place the frameworks necessary to achieve all
other objectives of urban design; character, continuity, enclosure, legibilitgasel

of mo v €Tareatt, 2012, p. 54)n this context, platbased urbanism draws
attention as a new breath for planning and design to make the urbandfabérse,
adaptiveandmalleable.Plofi based urbaism proposes a development pattern through

individual plots. Thus, it promotes the subdivision of bigger landssmaller plots

!
U R U U pu—p———
|
———————— -

—— e —————————

Figure 3.2. Embedded structure of plot, lot and block (Adapted f@ampbell, 2011, p. 76)

which enables different developers to take action instead of leaving the stage to the

single agency. Moreover, the plotased ur bani sm essentially pr
grai né ur b alBarbdueeta.|2016; Ramce & Porta, 2015; Tarbatt, 2012,
2017)wi th the relatively smal/|l el ement of the

addresses the density of subdivision in ¢batext of planning and desidmarbatt,

2012, p. 28)In this sense, firigrained urban fabrics is composed by the delwe p

pattern fostering the plaicaaking capacity of the city. As Tarbg®017, p. 26)

argued, finégrain plot subdivision§ipr oduce i nherently robust bu
are adaptabl e tand theyhaenogmlse of beingussoened in

different times. In this way, it revitalizegiversityi n  ur ban offermpani ¢ by
innovative approach to development, based on the creation and maintenance of a
structure made up of integrated elements, in the form of plots, capableeshardal

devel opment , by @arbwa et gl.e 20k6)Ploiidased rubanisns 0
differentiates from conventional planning approaches because it alters the static

morphology of masterplans. lestd of creating predictable final forms, ploased

44



urbanism embraces the change in urban fabric bgurerg incremental
(re)development of urban fabric. Such a development pattern is the starting point for
making cities moredaptive Moreover, pldtbased urbanisrenhance the adaptive
capacity of urban spaces to respond change over time and helpesdiszover the
knowl edge of &60Theah¢ alap.dnattisBénsepityderltd 7 )
provide more timeconscious and adaptive development processes for urban
environment, it should be suggested that the structure of urban form has to be
conducive to smakcale interventiorfThwaites, Mathers, & Simkins, 2013, pp.i76

77). Here, plotbased urbanism provides an effective framework to shape the built
environment through small scale and incremental chaficespbell, 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 Conze((1969) the plot has tendency to change faster when compared to the other
elements of urban form.@. street, blocks). Thus, fingrain characteristic of the fabric
which consists a dozens of piecemeat pperations 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 contrdh this sense, plobased urbanism provides a
very relevant base for controlling form and formation of the urban fabric. This
situation reveals itself asalleableurban form in the built environment which is
capable of to ensurerban adaptation to occuand continue in gradual manner
(Tegmt grk, 2018, p. 136)

Briefly, ploti based urbanism providen 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 biatifmmanner.

In this context, in order to sustainch 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.DesignControl Parameters for the Plot Based Urbanism

In the scope of this research, several parameters on the urbarabtbttke 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 pirdding

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
3.2.1. Urban block size

In order to control the formatioof 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 tepth(a) andwidth (b) of the urban block.
(Figure 3.3) According to Urbabesign 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 iseafed by several other factors, controlling

the depth and width of block would be exfive in the scope of the pidtased
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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3.2.2. Number of Subdivisions

Urbanblock 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,glot an
building. As stated by CampbglD11) efficient dimensioning and design of the block
derives from a strong understanding of building typologies and their complex
interrelationship with the plafp. 78) In this sense, number of subdivisipaints out

as important parameter to shape urban block in the context of design control. Since
subdivision pattern directliorm the built environment, relationship between number

of subdivision and block is crucial to pnote the pldtled developmenbf urban

areas.

Figure 3.4. Number of subdivisions

3.2.3. Plot size

Like block size, plot size is defined bgpth(b) andwidth (a) of the plot. (Figure 3.5)
Since the plot is the elementary uioit controlling the urban environment, controlling
the dimensions of plot is inevitable to conditions the urban block baniding
morphologically. Pldtbased urbanism fosters the figeain urban environment by
controlling the depth and the width of thietpto ensure diverse and adaptive urban

fabric.



Figure 3.5. Depth and width of the plot

3.2.4. Coverage

Coverage, as one of the most common control parameter of development in planning,
implies the ratiobetween 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 he figuré ground relations within the collective urban form.

Figure 3.6. Coverage

3.2.5. Floor area ratio (FAR)

Floor area rationdicates 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 eatterage By division
of FAR by @verage gives the number of floors as one of the major control parameters

in planning.

Figure 3.7. Floor area ratio

3.2.6. Plot setbacksi Footprint

Setbacks basically determines the distances betiekling 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 ntext, 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 pl@=side setback, b=fronsetback, c=reaisetback)

49



3.2.7. Buildable volume ratio (BVR)

Plot is usuallydescribed as a twdimensional with in the relation to the other
elementsi(e. building, street and block) of urban form. Nevertheless considered as a
unit which accommodates building in itself, plot could be described as ai three
dimensional entity, as well. The conceptpbt envelopgin this sense, has great
potentials to control the plot in thileimensional context. Instead of definiag area

for the buildng setting, plot envelope providassolumetricdefinition for the control

of the building mass. In this way, plot acts as an abstract three dimensional frame in
which building cold be configured within the préetermined 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 anddck. By doing so, it defines new thiiegimensional 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 alteatives 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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3.2.8. Building envelope

While the plot envelope tends to control the development in a volumetric manner,
building envelope aims to guideetharticulation of the building within the thiiee
dimensional framework. Building envelope, in this context, connotes the spatial limits

of the habitable volume inthrie# i mensi on ( ¢al ékkan, 2013,
156). In other words, it is a thrédimensional volume in which the building can be
configured in accordance with preéetermined rules. It indirectly conditions the
relationship between building and street with the adjacent buildings, as well. The basic

parameters of the building enveloge &eight, building setbacks and frointe.
3.2.8.1. Building height

Building height is determined by the number of storey and the height of each storey.
Thatmeans the parameter has twoiudrameters embedded: height of the storey (i.e.
ground | evpksdol aundl sbehepght) and the rar
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 envéope because it is a major factor on the construction and management

cost of the vertical access tid20). he dwel | |

Figure 3.10. Building height (hb: height of theasement, hu: height of the upper storey, hmax:
maximum height of the building, hmin: minimum height level of differentiation if desired)
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3.2.8.2. Building fronti line

Fronil i ne i s simply the | ine which conditions

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
outerspace of the plot at the groutildor level. Frontline is controlled by the length

of the line (meter) in relation to the building footprint.

Figure 3.11. Building front line

3.2.8.3. Building setbacks

In order to describéhe building envelope in thréedimensional context, setbacks on
the building fa-ades would be useful [
building envelope has three different typesetbacks: front, side and résetback.

(Figure 3.12) These setbacks directly related with the building height andliment

as well. Setbacks in thredgimension 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. Differenttypes of setbacks on the building envelope: protrusion (a) and recession (b)

Herein, to be able to draw an operational frameworktere al t he poit enti a
based urbanismbdb to strengthen the coll ec
the ircremental development fostering generative design processes, it would be useful

to look out the historical and contporary examples in practice. Revaluating the

several examples of plsiased urbanism, relevance and the particularity of the
approach wald be revealed on actual basis. Accordingly, international examples will

be examined with respect to two categories. In this cohtsixtrical backgrounavill

cover the casekixamplei BarcelonaandNew Towri Edinburgh.Thencurrent state

of the artwill included the contemporary examples suchBasneo Sporenburd

Amsterdam, BoOL Ma | arfdHomeruskwartiei Amsterdam.
3.3. Historical Background of Ploti based Urbanism
3.3.1. Eixample i Barcelona

In the mid 1800s, Barcelonawasaniact e p or t dustryypbasediecomomy.t s 6 |
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 theawed an unhealthy urban

areas has been emerged. In this sense, new living spaces with more livable conditions
were neededPallaresBarbera,Badia, & Duch, 2011, p. 124)lo 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. lldefons Cerda won the
competition with his influential proposarhere wasa systematic theory behind the
Cerdabds plan which constitutes an operati one
theory was composed of three fundamental componbeypggnism circulation and

future city(Busquets, 2014, pp. 125629). 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
shged by unlimited geometrical urban blocks (113.3 by 113.3 meters), with 20
meters, chamfers on each sideS ar d = |, 2 ©eld8 propgsed thieé types of
urban block to enga the diversity within the urban fabric. Gendaglout of the block

e
$ "—"&Ai'usl\,“?‘,
R g A

Figure3.13The Pl an by Il defons Cerda for Barcelonads Ei xa
127)

were forming as two parallel lines, u shaped block and | shaped pléck r n 8§ nde z ,
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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combinatons of these block types to shape the general layout of the Eixample. Indeed,
[.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 develophe urban blocks, he used various combinations of individual plots and
housing units that were organized within the blocks in the overall urba¢Ngrshan,

2011, p. 127)(Figure 3.15) As stated by Sdléorales(1997) the production of urban

fabric in Eixample followed three interconnected stagasceling, urbanization and

construction(cited in Leote, 2015, p. 3rorrespondingly, development procesdiud

Figure 3.14. Different block formations initially envisioned by lldefons Cerda, for Barcelona Plan,
1860 (After Fern8ndez, 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
agriculturallands in order to generate firggain 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 (SBuscgtets,
2014, p. 139)

Before | .Cerdads plan the area of Eixampl e
small plots. In order to sustain the character of the area, |.Cerda subdivided and
amalgamated farmlands to obtain firgrain plot configuration. In accordance with

this purpose, he suggested different drafts for different urban WiBokguets, 2014,

pp. 136137) (see Figure 3.15) Actually hearefully designed the plot division
according to the overall layout, breaking the area down into 325 plots that were
quickly developedlbid, 138) With the finé grain plot configuration, I.Cerda were
aimed to create flexible and adaptable urban fabric which can change overtime
according tachanging 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 thetopographical, 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

regulationgGuarida & Fava, 2010, p. .2\t the beginning of the constrimb process
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Figure 3.16. Evolution of urban blocks of Eixample oviame (Projective Citie§ AA School of
Architecture Website: Yuwei Wang, 2012)

I.Cerda defined a rule for coverage of the urbktks. 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 nge chang gradually thanks to its' fiine
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 timedaih 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 eliggment through
carefully degijned individual plots. The fifigrain subdivision character of the plots
allowed incremental development of the city which shaped the overall urban form of
the todayso Eixample in a stromaldesignr ban
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 washard to foresee, and capable of absorbing modificati@arida & Fava,

2010, p. 8). In this context, firigrain plot configuration and plidvased developnme

of Eixample, provided a wéltontrolled design process that makes the urban fabric
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more adaptive, flexible and open to change within the emergent development

processeswer time.
3.3.2. New Town’i Edinburgh

By the end of thel700s the city oEdinburgh 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 industirpased economy. Meover, 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 newdergsil area 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 gtid 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 ensuringethdarity and order
within the urban fabric. Although the plan of James Craig is highly rigid and

monotonous it has systematic approach to planning and a desire tddrprecast a

Figure 3.17. The plan for the New Towh 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(fDtiey 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 behinebthie@

process of the New Town when the original parameters of the plan weigidSo

Although the plan of the New Town composed of urban blocks coming from a very
geometrial and rigid layout, has a fingrained plot pattern, which allows residents

to design their buildings individually (Kondo, 1998, p. 253). In this sense, it would be
possible to argue that clegeain plot configuration of the plaslemonstrate both a

flexibility and a capacity for architectural sophistication far beyond anything
envisaged by CraigCarley 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 aamercial usages relying on plttased development. By ensuring

such a development model, an urban form can be achievdikéuhby design at the

same time embrace change is an unusual and valuabl¢Gartey et al., 2015, p.

221). Correspondingly,theplanf t he Ne w Thé gvain platisubdivisiont s 6 f i
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 desfighe city sincehe
relativelysmall, 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 lpeimented. In this manner, in

the first phase of the project, the static and homogeneous urban blocks that proposed
by the Craigbés plan is divided into smal
Afterwards,afinei grain subdivision pattern was desigrie order to ensure diversity

in depth and width of the plot and buil di

3 According to Qdey et.al.(2015) there were eight different parameters which shaped and supported
GKS OKFIy3aS Ay bSg ¢26y 6KAES YIAYUlFrAYyAy3a GKS Saas
geometry, density, height, grain, hierarctspatial planning elements, building designd control

(p.3D).
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Plot-by-plot development process of New Town in accordance with simple design
rules introduced after Craig provided an incremental tramsfion process for the
overall urban fabric. Involvement of differeattors in this transformation process

ensures diversity and longevity of the urban fabri@alpttoni up manner.

Figure 3.18. Transformation of plot configuration over time in New Towhr om James Cr ai
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 coafigarof the
New Town (Retrieved from National Library of Scotland, Town Plans/Views -128®; Google
Earth, 2019)
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Therefore, like Barcelona, New Town exemplifies a successful applications of plot
based urbanism in history. The evolutionary formatiothefcity through different
processes was realized through the plot as major unit of transformation.ggee Fi
3.19) In this manner, fingrained plot configuration and pldtased urbanism provide

a highly efficient framework for creating an adaptive gtise and flexible urban fabric

over time.

Figure 3.19. An aerialview ofthe New Towri Edinburgh Gource: Carley et al., 2015, p. 48)

3.4.Current State of Art
3.4.1. Borneo Sporenburgi 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 (Pachec@004, p. 10). As it was buiap for commercial

servicesit was densely used for import and export facilities in relation to the Dutch
colonies. UntilWorldWadrl | , Borneo Sporenburg preserve
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
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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 aplac occupi ed by squatters (H°ger, 2011,

redevelopment processes were started in the area. Accordingtpf the squatters

Figure 3.20. Harbor of Borneo Sporenbu(§ource: Pacheco, 2004, p. 10)

were relocated (Ibid, pp.320). At the beginning of thid990s, 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 plgniécision, 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 1@6 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 a 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
definad certain design codes that would control the access and parking facilities,
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private open space, humbarstoreyand building heights, plot widths and building
materials (Gray et al., 2016, p. 13).The design project mainly composed by three main
componentvhich areseries of dynamic plots, large scaléandmarki buildings and

the three bridgeé K° me z ,  2i@1. B the qomext of&hd plobased urbanism

Figure 3.21. The model of the@roposal of West8 for Borneo Sporenburg (Source: West8, 2002)

a series of diversed plot configuration came tdittvet as they ensured the firggain
morphology of urban fabric. Fiiigrain configurations of the plot trigger the
incremental way oflevelopment by enabling different designers to take place in the
development process. Althoudietplan proposed a limited laingse activity for the

area, it provides a significant degree of formariety since it follows platbased
development charact@Pacheco, 2004, pp. 112). (Figure 3.23) Supporting the glot
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 dupvhivc hh
supports the variety by prwling a spatial basis forpidd ased ur bani sm. T
parcel sdé6 all owed individuals to design t
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 typologi®sody, Chandler, Clancy,
Dixon, & Wooding, 2010, pp. 8B2). (Figure 3.22) In time, each plot was interpreted

@ﬁﬁﬁ@

Claus & Kaan Hohne & Rapp Arne van Herk Cees Christiaanse  Liesbeth van der Pol
Hans Tupker Herman Zeinstra Van Berkel & Bos Willem Jan Neutelings

Figure 3.22. Several architectural suggested by the magtanrers of the project, in Borneo
Sporenburg (Source: West8, 2002)

by different architects with respect to theimletermined design codes and it results
with variety, richness and unigqueness 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 Ipyeplot development

also provokes the bottoop design processes in the area since the plot is the reliable

scale to design canent a wholes in a bottémp 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 @sial 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 reachingcasstdttotal designed
scheme. Firiggrain urban fabd with apreset 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( H® ger , 2011, p. ©64).

64



Figure 3.23. The masteplan proposal of West8 for Borneo Sporenburg (Source: West8, 2002)

3.4.2. BoO1City of Tomorrow i Ma | m?©°

The economic changes that caused the decline in the heavy industrial activities in time

in Europecaused the ports used for these activities in urban areas to lose their

I mportance over time and these areas wer
coasts have attracted attention as the areas where the heavy industry activities were
carried out and # ports where the shipyards were located. In parallel with the
economic changes in Europe, the ports on
not been used for many years and these areas have existed as problematic areas in the
Ma | n@inot (2010, p34). In the mi@1990s, 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 momenium 1996 when Mal m°® was s¢
the EXPQEuropean 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 BoOhe City of TomorrowWAnderberg, 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 neetiduture; ensuring the gradual
development by provoking diversity urban fabric through the smigdicale (plot

based) subdivision pattern; enhancing the conditions of urban areas to become
pedestrian friendly and offering the wide range of vegetati@mtourage 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 conddfdhe site. Since the
western harbor of the Malm® is very windy,
response to the extensively changing wind conditions of the area. Unlike Borneo

Sporenburg, there were specific design codes for the Bo0d .spiteof 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 plotOll,pydut and buil
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there was no pielefined 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 plotgotiid

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 urb
fabric. Not surprisingly, 550 different dnitectural typologies and a niarepetitive
architecturakcharacter emerged within theit8Be ct ar e pr oj ectp. ar ea
143). (see Figure 3.25) Pidiased characteristic of the plan promotes the devedlnpm

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 typologiesrizam u
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 n@adaptive. Moreover the magilem that degjned

by the K. Tham showsvhat can be achieved where strong basic principles are
rigorously adhered to and well executed with the small, dispersed development plots
(H°ger, 2011, p. 152) .

Figure 3.25. Great variety of types of buildings and designs in BoO1 (Source: Anderberg, 2015, p.
221)
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All in all, BoO1 i the city of tomorrowi designed with an original approach is
meaningful in the context of plobased urbanism. Ithe 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 epleteand building
since binary relations of thefmas always been interdependent so it is needed to
rediscover subdivision alongside the development of new building typologies
(Campbell, 2011p. 77). In this context, fingrain subdivision pattern of tH&o01
provided an operational basis for ensuring freedom of expression which resulted in
greater diversity in architectural typologies. Hereby, thei pkded development
proposed by the plan provided an incremental development of a living quarter while

stimulating a pleasurable urban environment.
3.4.3. Homeruskwartier i Amsterdam

The conceptilod Wewdifngd has been involved
Europe, especially in the UK, and led some critical transformation in the housing
sector (Caputo, d®liveira, & Blott, 2019; Lloyd, Peel, & Janssdansen, 2014). In
parallel with these developments, in the 14&@90s, the "selbuild" program was
initiated in the Netherlands and included into the planning process. The main
motivation behid this policy was made the sé&luild 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 $élfild (Lloyd et al., 2014, p. 24). With this
declaration, the concept of gduild 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 wellknown residential aeeas an example of the sbliild experiment

in the Netherlands. The masterplan to initiatei$elfid program for Almere was
prepared by Office of Metropolitan Architecture (OMA) in 2006. The plan is
composed of 3400 housing units which 1000 of thermmedito be constructed self

build by individuals. Homeruskwartier was one of the neighborhaodémere that
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Figure 3.26. The masteplan of the Homeruskwartier (Source: Municipality of Almere, 2018)p.

wasplanned to be thiargest 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
opportunty to realize their own house, individually, collectively erin 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 aapd starting point for the development of the Homeruskwartier in the
stated objective. There are three different areas within the plan; residential areas for
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