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CHAPTER ONE: INTRODUCTION

"In the study o f town-planning and civic art, the main problem which is to be 

considered is the means o f locomotion, as it is the problem from  which all the 

others relating to the design o f a city derive

CHAPTER OUTLINE:

1.0 Background to the study 
1. 1 Problem statement
1.2 Objectives o f the study
1.3 Relevance/Justification
1.4 Proposition
1.5 Limilation/Scope
1.6 Definition o f operational terms
1.7 Thesis structure

1.0 BACKGROUND

Reforming the urban planning system is a critical challenge in urban sector 

reforms in the face o f burgeoning problems of urban growth and population 

concentration in cities, especially in third-world countries. The efficiency of 

urban settlements largely depends upon how well they are planned, how 

economically they are developed and how efficiently they are managed, key in 

this case being circulation arteries linking different locations within the ever 

expanding limits. However, the urban planning process in the past has suffered 

from many inadequacies. The process o f planning has been long, its 

implementation weak, and has largely been confined to the detailing of land 

use, paying inadequate attention to environmental responses.

1 Rational Architecture o f Cities: Fundamental Principles o f the Lineal City, in Ben 
Matteson, writing-cities-mit. wikispaces. com/file/view/matteson_ll.329 v01. doc
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13 RELEVANCE/JUSTIFICATION

I'rom various regional and local levels, Nairobi’s urban dynamics presents 

vibrant city but a look at its facts in the Nairobi’s Vision 2030 Metro Plan 

(GoK, 2008) presents some startling facts. The population o f Nairobi is noted 

to have increased from a mere 100,000 inhabitants in 1948 to some 3.5 million 

and 4.7 million people for night and day population respectively by 2005. 

These projected statistics also show that by the year 2020 Nairobi’s night 

population alone will be a staggering 6.7 Million people (GoK, 2008, p. 27). 

Some of the consequences of such a growth are increased mobility, security 

and spatial needs. The value of a functioning system economically and 

socially thus cannot be overemphasized.

Although the city displays a strong monocentric form due to activity 

concentration on the CBD, other forms can be discerned such as polycentric, 

sectoral and linear forms. Planning has however continued to allow for fresh 

development, subdivisions, change o f use, and amalgamations without 

considering the macro-impacts in terms o f form & connectivity. The current 

character of development thus indicates a more of demand-led instead of 

infrastructure-led systems (Mwaura, 2006, p. 3) yet it can be argued that long­

term urban problems can be best tackled through close working relationship 

between land-use and transportation planning. Change of zoning for example 

from residential to office and commercial ideally mean complete 

reconstruction and widening of existing roads but developments are 

continually being carried out without equal upgrading of existing 

infrastructure.
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Typology: Refers to the general form, structure, or character 

distinguishing a particular circulation channel or built form from 

another; hence, potentially a pattern or model after which can be made.

Urban Form: Refers to the physical layout and design of the city; the 

overall shape and pattern of an urban area based on its visual and 

material impact, density, traffic patterns and topography.

1.7 THESIS STRUCTURE

This thesis has been structured into six chapters, each dealing with particular 

aspects o f the study:

This chapter focuses on the general introductory appraisal to 

the study which encompasses the problem definition, objectives 

o f the study, its relevance, limitations, scope and study’s 

proposition. It also features the overall structure of the thesis.

O This chapter constitutes the literature review section which is 

an analysis of relevant data from books, journals, research 

papers and internet, connecting theory and practise. This 

section is concluded with the drawing o f a conceptual 

framework.

This chapter is committed to the methods applied in carrying 

out the research. It outlines the research design, the research 

strategies, criteria for selecting study cases, techniques for 

collecting & analysing data and final presentation techniques.
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Jacobs, 1961 Death & Life of Great American Cities: Asserts that for the 
shaping of healthy and liveable cities; with vitality being a 
component of abundant street life the following are necessary:
•  Gathering of various functions in city fabric as opposed to 

zoning (mixed use)
•  Diminution of urban block-size
• Increasing the pedestrian density

Aldo Rosi, 
1966

Architecture of the City: Introduces the concepts of 
'historicism' and 'collective memory' to urban design, and 
proposes a 'collage metaphor1 to understand new and older 
forms within the same urban space.

Jan Gehl, 
1971

Life Between Buildings: Focuses on improving the quality of 
urban life by re-orienting city design towards the pedestrian 
and cyclist. Advocates for a sensible, straightforward approach 
to improving urban forms.

Colin Rowe, 
1978

Collage City: Presents a critical analysis of the origins, 
ideologies and shortcomings of Modernist City Planning.

Bill Hillier, 
1984

Introduced the concept o f Space Syntax to predict how 
movement patterns in cities would contribute to urban vitality, 
anti-social behaviour and economic success.

William H. 
Whyte, 1988

City; Rediscovering the Centre: His work is based on careful 
observation, and contradicts other conventional wisdom, for 
instance, the idea that pedestrian & auto traffic be separated.

Peter
Calthorpe,
1989

The Pedestrian Pocket: Developed a manifesto for 
sustainable urban living via medium density living, as well as a 
design manual for building new settlements in accordance with 
his concept of Transit Oriented Development (TOD)

Rob Krier, 
1979,

Urban Space: Classifies streets and squares morphologically 
and suggests geometric classification of urban spaces (squares

1991 and streets) Puts forward the compositional set of rules that 
determine the combination of urban and architectural elements 
regarding circulation scheme, spatial hierarchy & rhythm.

Cliff
Moughtin,
1992

Urban Square; Street and Square: Asserts that when urban 
space is considered as a three-dimensional element, urban 
space becomes ‘figure’ as a positive element and buildings 
become its ‘ground’. He suggests analysis of figure-ground or 
a mass-to-void relationship to identify urban fabric structures.

Source: Author
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The emphasis of the Broadacre City and the Dispersed Sheet Plans which are 

American, emphasized on low density urban development and dispersal of 

urban functions over the entire metropolis (Obateru, 2008). Frank Lloyd 

Wright 1924 vision of Broadcare city however was perfectly attuned to the 

conditions of its time (Hall, 2002, p. 312). For Wright just as for Howard, the 

built forms were merely the appropriate expression of a new kind of society 

(Hall, 2002, p. 314).
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Garden City -Ebenezer H.

‘La Cite Industrielle' -Tony 
Gamier

Broadacre City -F. L. 
Wright

‘La Ville Radieuse’ -Le 
Corbusier
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Fig. 2.1: Land-uses in the non-motorized and the motorized eras�
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Table 2.6: Likely degree o f implementation o f  urban design guidelines
I * v e l  o f �

C la r ity

S te p s  in  g u id e l in e s  d e v e lo p m e n t  a n d  a p p l ic a t io n

F o r m u la t io n C o m m u n ic a t io n A d m in is tr a tio n E ffe c t iv e n e ss

H ig h Clear operationally 
defined objectives 
and evaluation 
criteria based on 
empirical evidence

Written and illustrated 
guidelines that are 
publicly reviewed in 
meetings prior to 
acceptance

Single authority 
legally empowered 
to enforce 
regulations in 
control

Likely to be 
implemented and less 
battered by power 
relationships 
amongst stakeholders

M e d iu m Objectives and 
evaluation criteria 
specified in general 
terms using words 
such as appropriate

Written, illustrated and 
placed on public 
display in exhibitions. 
Feedback in written 
form

A centralised 
agency or well 
coordinated 
multiple under 
single authority

Partially 
implemented but 
subject to the whims 
of political change

I.OW Advisory guidelines 
without operational 
definitions

Written and illustrated 
but not subject to any 
public review

Multiple agencies 
at the same time or 
in sequence

Loosely applied 
depending on 
architects and 
development values

Source: Adaptedfrom (Lang, 2005, p. 301)

32



2.5 DESK-STUDY OF CURITIBA, BRAZIL

2.5.1 Introduction

During the second half of the 20* Century, the city of Curitiba, capital of 

ParanA Province in southern Brazil, saw its population grow from 120,000 

people in 1940 to over 2.5 million by the turn of the century in its metropolitan 

area (Lang, 2005, p. 325). In the early part of this period of growth, Curitiba’s 

development was guided by a master plan developed in 1943 by a French 

urbanist, Alfred Agache, which had proposed that growth should take place in 

a concentric manner from the centre out. With a population of 470, 000, a 

growth rate of 5% a year, and excitement generated by the design and 

development of Brasilia in the early 1960s, the municipality felt that a new 

plan was needed (Lang, 2005, p. 325). A competition was organized to 

generate ideas o f what the city should be, and through it a zoning map was 

proposed by 1965.

2.5.2 Planning and Implementation

The winning scheme of Brazilian Jorge Wilheim proposed that growth should 

take place in a radial, linear manner spreading out from the centre along five 

corridors (structural axes) so that transportation routes could most easily be 

integrated with new developments and vice versa, Fig. 2.9.
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Fig. 2.10: The trinary ’ traffic system in the structural avenues�
Source: (Lang, 2005, p. 327)
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(iii) Combination of controls and incentives including bonuses to develop 

as planned; to transfer development rights; to increase densities close 

to the transit corridors; and for using part of the plot for greening, 

(Friberg, 2000).

Large buildings holding a high density o f people are therefore permitted to be 

built along structural axes, and as one moves away from the central corridors, 

the admissible densities decline, Fig. 2.11 & 2.12.

Fig. 2.12: Curitiba -Zoning has been integrated into the transport plan and 
tall buildings are permitted only along the main routes 
Source: (Friberg, 2000)

H u  her Capacity 
One Wuy Streets 
Direct Bus Routes

M M I — I
Housing Zones

Higher Density 
(Commerce ♦ Housing)

Bus Corridor 
Express Bus

Decreasing
Densities

Structural Sector I— I M W

Fig. 2.11: Schematic arrangement o f structural axes
Source: IPPUC, Rabinovitch & Hoehn, 1993; Creating a Linear City with a

Surface Metro (Cervero, 1995)
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2.7 CONCEPTUAL FRAMEWORK

The conceptual framework diagram, Fig. 2.14 indicates the relationship 

between the dependent, in this case the urban form, and the independent 

variables, that is circulation arteries in summary. It attempts to connect the 

aspects of inquiry by considering policies as the intervening variables, and 

incentives as the additional factors for mitigating or pursuing a particular 

cause. A convergence of products o f variables results in the creation of 

characteristic urban environment in terms of functionality, imageability, safety 

and provision of urban services.

Fig. 2.14: Conceptual Framework Diagram 
Source: Author compiled, 2012
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3.2 RESEARCH STRATEGIES

There are many strategies applied in social sciences research but the most 

common ones include surveys, experiments, histories and case studies 

(Sheuya, 2004, p. 49). They are based on logic and are used to explore, 

describe and explain phenomena, each bearing inherent pros and cons related 

to the logic of collection and analysis o f empirical evidence.

To investigate the impact of circulation Arteries on Nairobi’s urban form, this 

study employs two key research strategies (not mutually exclusive) guided by 

three conditions, that is, the type of research, investigator’s control over actual 

behavioural events and, the focus on contemporary and historical phenomena. 

As noted by (Yin, 2002, p. 5), when the research question is ‘how’ or ‘why’, 

and no control is needed over behavioural events the strategy can be case- 

study. He however notes that if  there is no focus on contemporary events, then 

the strategy can be history. The two strategies then apply in this case.

3.2.1 Interpretive -Historical, Archival & Documentary Analysis:

This mode of research involved the searching of evidence concerning the 

phenomenon, collecting and organizing that evidence, evaluating it and 

constructing a narrative from the evidence that is holistic and believable. This 

involved the use o f several available drawings and literature collected before 

and during the fieldwork which were then studied and compared with the 

current situation to verify impacts of circulation channels on Nairobi’s built- 

forms. This mode o f research involved the uses of Archival documents—from 

newspapers to institutional records and architectural plans—to provide the
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Table 4.3: Cadres o f road classes in Kenya
� � � � �	���� ����(��1���� � � � � �� � �>�7�� ���

�)�#")���%)�$� �"')F� �%��*
+	$�**� �-

Links centres of international importance

A2: Nairobi- Thika and A t 04 .Mombasa - Malabo Border

� ���%)�$��"')F� �%��*�+	$�**  
�-

Link nationally important centres 

JKIA Spur (4 km)

�"�6 �"�� �%��*�+	$�**�	- Link provincially important centres 
Juja-G atundu-Karin go- Fly Over Road

�# %)��"�� �%��*�+	$�**� �- Link locally important centres -Peponi Rd. D 478

� �)%"� �%��*�+	$�**� �- Any link to a minor centre -Lower Kabele Rd. E 422

�� +�) $�**�&�#�- All other public roads and urban streets -Moi Avenue

Source: (Media, 201 YyTable constructed by author

There is an on-going review on road classification based on quantifiable

parameters i.e. traffic quantity, population served and road width. The 

proposed System sees Kenya's road network as composed o f the Rural Roads 

(outside cities and municipalities) and the Urban Roads (within cities and 

municipalities) for all public roads with 9m or more road reserves. The system 

also proposes the introduction o f super highways class ‘S’ roads to 

accommodate future motorways and express-ways re-orientating classification 

system towards functional concepts of relative mobility and access inherent in 

the standard arterial/collector/local groups (Wakori, Davey, & Robin, 2008).

Residents have expressed profound concern that the developments in the city 

are being carried out without commensurate upgrading of the existing level of 

infrastructure (Mwaura, 2006, p. 3). According to Department of Resource 

Surveys and Remote Sensing (DRSRS 1994)26, the following Table 4.4 

represents city’s land uses.

26 See (CCN, 2006, p. 24)
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Table 4.4: Land Use o f Nairobi Metropolitan Area, 1994
LAND USE TYPE AREA (KM1) COVER (%)

Residential areas 175.6 25.22
I n d u s t ria l/co m m e rcia l/se rv ice 
centres

31.8 4.57

Administration & Commercial 
(or CBD)

2.8 0.40

Infrastructure (Roads, railways, 
airports, sewage plants)

15.9 2.28

Recreation 12 1.72

Water Bodies and Riverine Areas 11.8 1.69

Urban Agriculture 96.8 13.90

Open Lands 198.8 28.55

Others 153.6 22.06

Source: DRSRS

Table 4.4 shows patterns of land uses by the year 1994 where 2.28% of land 

remained in use by all infrastructure networks; note that according to the 1948 

master plan 4.71% of urban land had been dedicated only to major road 

infrastructure networks to serve a population o f 300,000 people, Fig. 4.24.

Fig. 4.24: Infrastructure and general land uses 
Source: Author, 2012
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Table 4.5: City-scale impact o f circulation arteries on the urban form
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These are also closely linked to the development plans and regu lari sat ion that 

was prevailing, Table 4.6.

Table 4.6: H istorical Sum m ary: Regulation a n d  Form
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The CBD of Nairobi City is defined by four major circulation channels i.c. 

Uhuru Highway, University Way, Moi Avenue and Haille Sellasie Avenue as 

shown in Fig. 4.26. From the outset, a grid street was laid out, fallowing the 

orientation of the railway line, Table. 4.7. The crossing of the northern part of 

Government Road (Moi Avenue) and Delamere Street (Kenyatta Avenue) 

later became the economic centre of the small town.

Fig. 4.26: Location o f  Moi Avenue
Source: (Kinuthia, 2011, p. 53) - Edited by author, 2012

This centre was slowly densified and the structures became permanent, with 

many small two or three storey Art D6co buildings. Many buildings along Moi 

Avenue still present colonnaded facades, especially in the northern section up 

to Khoja Mosque, which proudly bear their names and dates (Moss, 1999, p. 

104) retaining a character evocative of the 1930’s (Moss, 1999, p. 95).

=D



Table 4.7 . Railway authorities and train station as an urban engine

a) r̂owc«o«le of&ccy —»

/ • H r
- V -

X  ' ' ....^ ....‘

1900: Station Road (later Government The crossing o f the northern part o f
Road, today Moi Avenue) was the first Government Road (Moi Avenue) and
connection between the railway Delamere Road (Kenyatta Avenue)
station and the Protectorate Offices formed the economic centre o f  the
(British administration) small town

Source: EthBasel files, 2008 (Modified by author 2012)

Due to the nearly complete densification of the quarter around Government 

Road (Moi Avenue), the town expanded towards the west, Table 4.7. As a 

major East West connection, Delamere Avenue (Kenyatta Avenue) became 

the commercial and cultural centre of the city, with banks, hotels cinema halls 

and retail outlets. The new plots were much larger, laid out for high rise 

buildings and circulation arteries fit for motorized transport

In almost all town planning schemes in tropical countries, attention has to be 

paid to orientation. It is obvious that for Nairobi correct orientation o f roads 

and of the building sites themselves should have been the basis of correct 

architectural orientation. Originally, the orientation features of the city were 

the railway, the hill and the Nairobi River, putting CBD’s orientation is at 

about 26° off the E-W orientation. Designers have now to grapple to protect 

facades against the direct impact of the sun through intelligent orientation or 

application of sun shading devices, which eventually impact on the urban
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Fig. 4.27: Layout concept o f  Buru Buru with a Buru Buru services concept 
Source: Adaptedfrom EthBasel files, 2008

Fig. 4.28: Proposal for Buru Buru Phase I I 1971 
Source: Adoptedfrom EthBasel files, 2008

The courts were linked to the central spine via foot-paths, which were also 

meant to have commercial facilities and community amenities along it but 

were never realized. This omission advocated for an ad-hoc development
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m ) control, th c rprocess on this corridor. Over the y o n  lor wearily 

courtyards have gradually been ck-ed off t r i a g p * .  o a ^  .  « ,  o fg -e d  

community arrangement, so that courts have only one entry point All lots 

joining the central spine thus can only be accessed from the internal courtyard* 

away from the central spine. It is within the buildup Hncviethacks that major 

transformations have been noted to have taken plaoe creating new built 

fabrics, Fig. 4.29.

Fig. 4.29: Piece meal transformations at Phase IV Junction 
Source: Adopted from (Anyamba, 2006, p. 179)

4.5 CONCLUSION

Nairobi at present offers almost a complete record of her over 100 yean life in 

wood, corrugated iron, brick, tile, concrete, steel and glass (Moss. 1999. p. 

95), and her subsequent shift from the hmiianl p*h to dominance by *be 

motor car. From a ‘wilderness’ to what looked like an assortment of farm 

houses, it was soon endowed with a shopping street «id a ’down town’ area 

Nairobi’s internal spatial form however dcm ooM M  the ink. 

builders first for a small town and secondly M I l H «*"«"•«* city w h «  

the colonial elite interns* came first. This fbnned the b -U  upon which a
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Circulation arteries within the city present varied character reminiscent of their 

histories. There are sections for example where roads act as urban edges 

delineating two different zones, whereas in others they cut through delineated 

zones hence varied levels o f enclosures. ?!&1� ;1�� �� ;15  shows resultant 

character on sections along Thika road, Mombasa road and Lang ata road.

?!&1� ;1��� (!�'#���!���' �����������#�����' ���'����� ��'�!����*�3��  ( 
<�#�'��� ?!�����#������ 52�5������������� �BN��&���� 52�5C
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Fig. 5.2: Character o f  City’s enclosures along main circulation channels 
Source: Field Survey, 2012

Major circulations arteries radiate from Nairobi's central core and are observed 

to exit the city’s boundaries at close proximity to places where we have the 

longest extrusions in the city’s boundaries, Fig. 5.3. This is typically assumed 

to mean that greater extensions of the city’s boundaries were motivated by 

increased accessibility. Historical urban regimes also present incremental 

accumulation of layers typical of many historic towns.

Fig. 5.3: Relationship o f main arterial network and urban growth 
Source: Field Survey, 2012
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According to the zoning plan, lot sizes are based on zoning and just like the 

previous cases, it emerges that incompatibility exists where a channel for 

example cuts through zones where we have S! acre plots through areas where 

we have % acre plots, ?!&1� ;1H1 The effect of this is that the lot owner may not 

be able to adequately make use of the lot due set-back effects, especially 

where change of user policy demands surrender of part of the land.
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Fig. 5.7: Lot sizes and arterial networks 
Source: Author

Due to the all time high transportation needs in the city, three by-pass 

networks proposed under the MGS plan of 1973 are now being developed, 

long after the expiry of the plan. Speculation along these arteries has increased 

restricting affordability of land to only the well to do members of the society. 

Several residential and commercial developments are currently coming up in 

tandem with road construction giving an indication that circulation arteries 

have a tendency to influence city growth, Fig. 5.8.

Fig. 5.8: Plan for City’s By-passes and Link roads 
Source: Author redrawn
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The developments, demolitions and encroachments along forest road can also 

be observed from aerial photos time series, ?!&1� ;1A1

�C�,�'���' � ���������!��'�

�C�,�'���' � �������?�����&��

D#��#��(����� � !4��-����B+��&��!C� D#���&���-���

?!&1� ;1A��?������-���������������!���������������������5225��52��  
<�#�'��� ?!����<#������ ������������  (Google, 2012)
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Initially Mobil plaza shopping centre was located off Thika road, but the 

current expansion of Thika road has seen it encroached to alter demolition of 

buildings that fronted it to pave way for road expansion. This shopping centre 

its bound to grow as it taps into the new opportunities. Fig. 5.10.

Fig. 5.10: Mobil Plaza Shopping Centre 2002& 2011 
Source: Field Survey, adapted from (Google, 2012)

The elimination of the round-about at Githurai is also beginning to transform 

her outlook from that of a node to a linear establishment, Fig. 5.11.

Fig. 5.11: Githurai round about in 2003 and in 2011 respectively 
Source: Field survey, adapted from (Google, 2012)

Further, the expansion o f Mombasa road seemed to have triggered 

opportunities that saw commercial and office block buildings thrive along it. 

The same is beginning to happen along Waiyaki Way with large companies 

like Safaricom and Deloitte setting base. The expansion of Thika road should 

be anticipated to follow the same trend or at least bear semblance, Table 5.3.
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At more localised levels, population pressures and need for space for example 

in the CBD, has caused some of its streets to be pedestrianised and others 

converted from two-way to one way. This has been done to create more space 

for parking and walk-ways for pedestrians as in the case of Mama Ngina street 

and Biashara street respectively, ?!&1� ;1�51

?!&1� ;1�5��+������!��!���!�����'������!���� � ������������ � ��$�%$���������%$��  
<�#�'���?!�����#������ 52�5

9,;<�	�" '$���%)��"�#"�#*��)�� �)&%"6�$���

Over time, people have taken advantage of the available circulation reserves or 

way-leaves to put up informal structures. This comes in the form of informal 

markets, housing or even dumpsites. New structures quickly attract 

informality as in the case of Githurai overpass where underneath it is used as a 

makeshift market, ������;1;1

������;1;��(!�'#���!���' �����������!�������!��
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Source: Field survey, 2012

Glihurai inform al me

5.2 STREET-SCALE ANALYSIS

1) -Moi Avenue in 
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Figure 5.13 shows the location of the two case 
areas and their disposition with reference to 

circulation channels

2) -Mumias 
South Road 
in Buru Buru

Fig. 5.13: Nairobi’s road networks
Source: Adapted from spatial information design lab Columbia

5.2.1 Moi Avenue - CBD Nairobi

City Planning has always ascribed importance to the CBD. From the outset, 

circulation channels defined the CBD, with the initial streets having been laid 

out fallowing the orientation o f the railway line, Fig. 4.26. The city’s building 

process has been continuous, with the CBD having transitioned from a 1-2
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This perhaps explains the disparities in channel widths between Kenyatta 

Avenue and Moi Avenue i.e. as products of motorized and non-motorized eras 

of urban growth respectively, �����1� ;1E1  Most of the plots fronting Kenyatta 

Avenue have been redeveloped to allow for high-rise, whereas those along 

Moi Avenue have largely maintained their original character.

������;1E��<��������������#'���� � ������!F����� ���%�����!F�������

<�#�'���?!�����#������ 52�5

Permitted land uses around this artery are mixed, that is commercial,

residential and light industry. Just like the street itself, most of the plots

fronting the street were developed during the non-motorized era of Nairobi

and are therefore narrow with back-streets and a series of alleys, ?!&1� ;1�:1
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Fig. 5.14: Oblique view o f Moi Avenue 
Source: Field Survey, 2012

The 22M wide Moi Avenue is one of the circulation arteries that defines the 

core CBD identified as Zone 1A and is therefore a zone of transition to the 

peri-CBD. The current allowable PR is 600% & 500% respectively, whereas 

the GC is 80% for both, Fig. 5.15 & 5.16.

Fig. 5.15: A Section o f Moi Avenue 
Source: Field Survey, 2012
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Fig. 5.16: Schematic section S-01 through Moi Avenue�
Source: Field Survey 2012
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Fig. 5.17: The Urban Block/lot�
Source: Field survey, 2012
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The street is motorized with parking. Pedestrian walkways are provided but 
are narrow since its shared with planters and city's utilities, Vendors & 
Accessories, (c) & (d). There is no provision for cycling.

There is a prevalence of adverts or signages along the street deminishing 
legibility of urban forms as viewed from the streets, (e), (f) & (g).

have been erected, dwarfing the original structures, (a). The enclosure levels 
are adequate organized to small urban locks, however the street is narrow and 
defined by narrow alleys and back streets often not in use as they are 
associated with insecurity. Acesses to buildings is thus majorly one-sided 
fronting the main street as well as facade articulation. Because of zoning, there 
is no gradual transistion in the built environment (b).

Response to building regulations varies from building to building with many 
of the new modem buildings going beyond the provisions of zoning and the 
historic blocks being within the provisions of zoning.
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5.4.2 Planned Settlement —the case of Bum Bum

���� ���� �������������K����J�� ������::��M����#����� ������=���� �������3=�9�

� �� �*4	� ?������ :�%���#�� 3?:9� ��� 4�W� ���� �������*� �����������(��<��0����

��%��������� ���� ���������� ��� ���������� �����*� ���� ������� +����� �����

!�������� ���� ����#���� ��� ���� :������� +����� � ������ ���� ���� ���#�'���������

�����=�����;0�	� Fig. 5.19.

Form er M utindw a market which lay 
circulation channel now demohshei m»-0;�Y

\la jo r transform ations happening along
Khummdiauth Road i

Road junctions are most prone since 
they get m ore com m ercial opportunities

Fig. 5.19: Prominence o f Mumias South Road�
Source: Field Survey, 2012
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For analysis, the portion of Mumias South road cutting through Phase V was 

chosen to show-case the impacts of circulation arteries on urban form. ?!&

;1551

'  . ' Location of the 
shopping centre 
which
nevertheless is 
quite disposed off 
from other areas

Phase V showing 
the location of the 
Spine road which 
has seemingly 
attracted a lot of 
transformations

�

?!&1� ;155��3#�#�3#�#K��D�!��(!�'#���!���<�!��  
<�#�'���?!����<#������ 52�5

The emergence of ribbon developments along primary and secondary streets 

led to proliferation of business centres and informal economic activities 

beyond areas designated as commercial zones.
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Fig. 5.23: Schematic section through the M um uis South�&cm>
Source: Field survey, 2012

Fig. 5.24: Transformations with balconies overlooking the splm�
Source: Field survey, 2012

Table 5.10: Munias South Street form relationship
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Urban Frame Definition
As a major circulation artery and an an urban frame because of the definition 
created by neighbouring houses, the artery produces visual urban images to its 
users. Originally, designers used simple wooden framed fence to define lots 
but it has since been replaced with masonry walls by plot owners transforming 
the streetscape, (g) & (h).

The wall largely doubles up as an edge to the 'ouside' and as wall to the 
internal of the transformed unit. The introduction of balconies embraces the 
street defying intentions of original designs.

It is however important to note that the 2-level structures along the wide spine 
offer inadequate definition of space, hence difficulties in its identification as a 
positive urban space.

Table 5.11 presents a summary of findings and analysis

Table 5.11: Summary o f findings and analysis

PARAMETERS FINDINGS

1. CITY-SCALE ANALYSIS

Characteristics of 

the fabric:

Most of the urban fabric presents a more regular tissue meaning the 

variety of interactions it offers are few, and that channels are used 

more for movement.

Scheme form: Compositional form is typical of functionalist urban design 
approaches, of which Nairobi is a case. Group form is also evident as 

a result of incremental accumulation of elements in space, typical of 

the spatial organisation of many historic towns. This means the city 

including characteristic constituent forms and channels can be 
classified into historical layers. Existing city channels are however 

barely gradual in size except in use.
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utility services ignoring the socio-economic and functional life of circulation 

arteries especially in relation to urban form, hence the visible mutations of 

erstwhile implemented concepts. The existing locations of circulation arteries 

on the other hand were noted to have occurred through three main 

circumstances: As products of Planning, as products of history based on 

chance and as a result o f political influence. Despite the fact that the dual 

function of circulation arteries is to carry through traffic and to afford access 

to the fronting land, the closest that planning or urban design has intervened is 

in ensuring set-backs and way-leaves are respected. Sizes of plots fronting 

different circulation channels are however non-responsive in terms of size and 

character. It is important to note that developments often preceded the laying 

out o f proper circulation channels, hence the noticeable plot-by-plot 

developments.

The second objective was to inquire into the relationship between the size ol 

circulation channel’s and the resultant urban forms/uses. It was concluded that 

circulation channels attract different kinds of developments with main 

circulation arteries mainly attracting commercial and mixed-use 

developments. Informal developments which are normally mainly less- 

permanent were noted to thrive on road reserves and way-leaves for economic 

benefits. It was also concluded that when roads are expanded or opened up, 

the city tended to sprawls in the particular direction ol accessibility. Through 

further review of literature and field surveys it was also realized that Railways 

transport tended to encourage nodal growth whereas roads encourage linear 

developments presenting an important tool for guiding urban growth.

(H2� *�.0��%.�A� ,�� ��.�,B.�
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6.2 RECOMMENDATIONS

Spaces are products o f planning and designing that reflect functional, 

symbolic and aesthetic considerations and as such can be changed both by 

modifications to its structures and/or to its activities. Current planning 

decisions should involve trade-offs between mobility and accessibility. This 

study thus makes the following recommendations in an attempt to ensure that 

urban forms are safeguarded, and more so, that the relationships of urban 

forms and the circulation channels are enhanced.

6.2.1 Mandate

To avoid multiplicity of functions and creation of bureaucratic procedures as a 

result of having too many bodies undertaking roles in the city’s built 

environment, there is need to have one city authority with a clear development 

control framework to coordinate all functions related to the built environment, 

including its budget. This will ensure wholesome growth regulated in the best 

interest of the present and the future.

6.2.2 Planning Strategies and Implementation

It is unlikely to deal effectively with issues pertaining to the relationship of

urban forms and circulation arteries without a comprehensive plan. Ibc

Master Plan however should only be a catalyst for further intervention, fhis

thesis proposes a move away from the concept of centrality proposed by the

previous master plans and instead focus on structured plans and sectorial

urban design. It should be noted that circulation channels constitutes the core

of the urban fabric and should be given the emphasis it deserves. flic strong

by traffic, and their relationship to 
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AREAS FOR FURTHER RESEARCH

This study has been on the impact of circulation arteries on the urban form. 

However, the spaces that lie between buildings even though they are the most 

important elements of the city do not exist in a vacuum but are created by the 

built fabric as recounted by Jan Gehl. This they do by creating physical and 

psychological boundaries which in essence define edges of open spaces, 

resulting in definition of spaces in the form of streets, side-walks, alleys and 

urban parks. The relationship of the city’s built forms and the spaces which 

they create thus becomes virtually important as part of a continuous dynamic 

process in terms of the quality of enclosures they create, ?!&1=171 To tap 

wholesomely into the mutual built-forms arterial relationship, this thesis 

recommends a further research on the counter impacts of urban form on 

circulation arteries.

?!&1� =17��N�����������!�&���� � ��#!��!�&I����'���
<�#�'��� ?!���� �#������ 52�5  %P,D.� ��$����&����� !�� (3>� 0�!���!� '����!�&  
�!�'�� ���������������!���#�!�&��!���$��4�
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APPENDIX II: ESSENTIAL ATTRIBUTES OF FORM-BASED CODES

This summary is adapted and extended from definitions and commentary by 

Paul Crawford, in ?���� ������ (������ ���������!�&� <����� N��$� �  

[California] Local Government Commission (www.lgc.org) and Craig Lewis, 

>��!&�%3�����(����  (2003) as cited in (Walters, 2007, pp. 245-246). 

Form-based zoning codes must possess the following 12 essential 

characteristics:

1) Codes must focus on form, not use. Form-based codes de-emphasize 

the regulation of density and use in favour of rules for building form. 

They recognize that uses change over time but that buildings endure.

2) Form-based codes are organized around spatially defined districts, 

neighbourhoods and corridors that manifest particular urban 

characteristics.

3) Form-based codes recognize the importance of well-defined and well- 

designed public spaces. This generally means that buildings in urban 

areas must be built close to the street to achieve this definition and help 

create a sense of place. Great attention must be paid to the design ol 

the streetscape and the role of buildings in shaping that public realm.

4) As part of this definition of space and place, street level activity must 

be stimulated by mixing uses to create different rhythms of pedestrian 

activity during the day, the night and the week, and this ambience must 

be supported by pedestrian-friendly design of the lower stories of 

buildings. Building fa9ades are very important, and the normative 

three-part design composition of base, middle and top can provide a
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10) The codes must be presented in an easy to read format. Standards 

should be clear in their narrative, as they will likely be tested in court 

by the interpretation of the text. Graphics, photos and illustrations 

should be included in generous quantities, but they should only 

supplement the text; they should not supplant it.

11) The codes are produced through a design-focused process of public 

participation that assures discussion of urban form and land use issues.

12) The most important tool in successful implementation of a form-based 

code is the facilitation of permits. In general, developers are much 

more willing to abide by design standard and guidelines if they know 

that compliance will ensure a permit. Well-written design regulations 

ensure a sense of predictability for both developers and the public.

Despite the details of the form-based code, planning staff and elected officials 

continually muddle the process and keep adding subjective requirements to 

projects that already meet the code and should be quickly approved. Behaviour 

like this brings smart growth and form-based zoning into disrepute.
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APPENDIX III: GENERAL OBSERVATION CHFXKLIST

(Scanned copy)

FIELD WORK 2011/12: THE IMPACT OF CIRCULATION ARTERIES ON N A IR O B I'S  

URBAN FORM

AREA: ZONE:____£
Sfnnr 7

GROUND COVERAGE:_____S£.Zt._______PLOT RATIO:-------U z

URBAN DESIGN 
FACTOR

OBSERVATIONS

Signages/ Adverts

’vi *** ny*u\ t- I

' <1 dLtyt IZ *Vt*M*^
6KVo»tC cM i<̂ r*£x «•* fW5*

Arterial Widths, Nature and
Scale of Use

Nature of Surrounding ^  <UvXu.*e< €*<

Urban Forms (As built) «  '* * U

• Building Heights a**X «et**««* ^  -!(* J W l)
.  Setbacks P«Sn J U  - V

^  T t e  fewk- C l  // , ,  l (

Noticeable Physical Traces P**,'*J

Physical Transformations [ W  *  *• -  ,
(consider areas prevalent ^  p ' tt.* I A , .  no.rU(consider areas prevalent <l*> ' .« ike ,
against locations of main ^  <viUtk � > e J S  
arterials)

General Observations on 
Application of Planning 
Regulations (mixity)

( )* +� 3

Data Recording Tools:

4#yJcX*M wt 4  U 4  *(L» **"' «U4»ri
f*"* t , i ,  ^

®J teeru'Xayf -fc< fvt̂ i f(v ht**- \
• r>Ao»nni ,�) - k* .* /�� �� 0� 0

Annotated sketches. Dryings, Photographs, Pre-coded

counting lists

N.B Important physical dements to take note of will include the following

• B y-p ro d u cts o f use J f  ( p ^ ^ X  V* ^

.  Public messages ( u ^  ^

• D isp la ys of self ; u’vtf'A c j tk ' )

• What has been done to the setting? ^  4***,̂ . «**. I
(/t is a ty  important to note the location o f the traces against the backdrop of main arterials)
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tl)  lh»cx m ovem ent along i iru iU tio n  channel* have any influent* n«  the 

grow th o f  the city?  (o iiiin e itl on tfir live o f o r iu la ta u t arte*** a* 

ptaitnlngelem ent* ^  ^  t p

c )  Mot/ vfcni'tT'uH- si/e* o f  pkrt* and nature o f  devefc»pw*t» afcuig a ,

Ciuulatron Anertev lie itetcrmined7 1  ̂ 1

0 Plans have always advocated for /orii n 77s l̂ *iuf&£m ™*' 
should mixity of uses m the dtfferent /oiw\ he encouraged -f^ K

1N VI SI Ml NT ON ROAD INHRAS1 RIK‘1 URI 

Z K  t .»»  v y -/  * °* rt a decade now the government has invested heavily on txpan*h>n 

____of road* leading in and out of the city including opening tip o f by-pa\s«s

l a ) W hat nrc the short term consequences and or impediments to tlm  m< sc

. f f V  with regard to the growth o f  the cay?

^ h) Do you think this will have an impact on the way the city *dl Rf°*

now and in the futureT-^^'^^^uafiCiusM ! ws^r-Li**** 

c) In your own opinion, w ha tilp ^lh w  have been undertaken to

make it more successful?
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