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Executive summary

South Africa is more than ever, in need of a public transport system integrated within its surroundings. A successful transportation
network needs an environment where users can change transport systems with ease and peace of mind. The ultimate goal is to achieve
a pedestrian orientated city. This dissertation will attempt to address these problems by redesigning Loftus Metrorail Sfation located in
Hatfield, Pretoria, South Africa.

Within the transport node, Loftus station, the challenge is to combine the different movement systems intersecting at this point,
reinforcing connectivity and accessibility. The transition from public to private needs to be clear and legible - this tan be achieved
thruu&;h the appropriate design of the building interface, and clearly defining spatial boundaries. The sense of place is lacking in this area,
already containing various landmarks associated with Hatfield. These landmarks assist with the quih|llt|i|_nf the prpjlg:t area.
This orientation device assists with ease of movement and circulation within the area, The defragmentation of facilities in the Loftus
Ere:in:t area is due to the large scale of the city block. Loftus station becomes a barrier between the University of Pretoria and Loftus
ersfeld Stadium. It is an isolated site - dislocated from its surroundings. The lack of facilities has lead to the station becoming
underutilized and dilapidated. By dividing the study area into human scaled |:|Eé| blocks, the area becomes manageable. This division
reinforces already enstin? pedestrian movement patterns. The activation of edges and transparency of the structure ensures a secure
environment. The different movement systems at this node influenced the design and choice of materials used in the pru]ject. The user
requirements had to be satisfied. The careful mtepratmn of commerce within the station and surroundings ensure not only a transition
space, but also a controlled and activated destinafion place.
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The real world problem

The warld faces many challenges today, ane of which is Global Warming
With the earth's natural resources declining, the cost of living is rising
and the people who are suffering the most, are in low income sector
Unfortunately with South Africa's previous planning policies, these are
the people who are also located on the outskirts of the city. This spatial
dislocation of the poor results in long and costly commuting patterns

The cost of fossil fuels is sky rocketing and motorists are looking for
glternative means of transport. While projects such as the bautrain are
underway and public transport facilities are lacking automobiles will
continue to dominate our cities. Since the 1950°s, city planners, planned
our surroundings from the seat of a vehicle instead of the view of the
pedestrian. The problem concludes, that when vehicles are ]uEt too
costly to own or run - pedestrians will be left with an automobile
orientated city. Buildings will appear randomly placed, confused and
dehumanized by auto-mobile spaces. Action must be taken o give back
the city to those who dwell in it. Ta use the urban fabric to the maximum
- to encourage pedestrian movement in the urban surroundings

South Africa is longing for adequate public transport facilities. The means by which the vast
majority of the population travels to work is via train. Yet railways in South Africa today are
dilapidated and act as crime centrals. In interviews with commuters and taxi users, many
would rather spend more money using the bus or taxi than to use the Metrorail (the com:
muter rail corporation). Despite many efforts from the Metrorail management to control the
ever growing problem, crime is still one of the major issues that the railway faces today
Anather aspect is the lack of existing facilities and the poor design thereof

All of these aspects limit the optimization of existing resources in the city. This dissertation
will attempt to address some of these problems by redesigning Loftus Metrorail Train Statian
located in Hatfield, Pretoria, South Africa



UNIVERSITY OF PRETORIA

.ﬁ_

=

';' UNIVERSITEIT VAN PRETORIA
Q)

YUNIBESITHI YA PRETORIA

Problem Statement

How to integrate the public transport Facility, Loftus Metrorail Station, into its surroundings

Tshwane is lacking integration of the public transport systems with the rest af the city

The modal interchanges are problematic, but this is also directly proportional to the lack of
pedestrian integration in the city fabric. The roads are bursting out of their seams and the
city has insufficient parking facilities to support the infrastructure, as well as insufficient
mixed use development to provide diversity on the street for the users comfart

Hypothesis

The under utilized rail system is directly related to the inappropriate design of roads in South

frica. A perfect example of this is University road and Loftus Metraorail Station. The Laftus
Metrorail Station, Loftus Versfeld Stadium, the University and surrounding institutions all
function in isolation. Therefore the train station simply wouldn't achieve its full potential
without redesigning its road system and environment, i.e. University Green route and Loftus
Precinct

Sub Problems

- How does one design movement systems for the smooth transition between commuter
and the city user? And then disperse them into the surroundings?

- How does one break the barrier that exists between Loftus Stadium and the University
of Pretaria?

- How does one design for optimum public safety regarding use of public transport?

- How does one optimally design the link between two nodes ie. Loftus Metrorail Station
Loftus Versfeld Stadium and the new precinct proposed - to have the necessary public
and private areas and well distinguishable boundaries of the above mentioned?

Limitations and Oelimitations

The dissertation will limit itself to the study of integration
of different movement systems. Infrastructure and mode
transfers will be researched limited to the railway
systems in South Africa

The project area is limited to Hatfield, between the
boundaries of Pretorius Street, Duncan Street, Lynnwood
Street and Kirkness Street Cfig.1.12.

Movement analysis and applied systems will be limited to
pedestrian behaviour within the defined projects area

fig. 1.1_Road map of the study area

Assumptions

With regards to the near future of South Africa
(approximately 15yrs from now)

- An estimate of 46 D00 users per day, is projected for the

Hatfield Gautrain station

- Loftus Versfeld Stadium will remain a popular sport events

drena

- The Gautrain will become a viable transport system for all

types of commuters
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Llient Profile

Primary
- loftus Metrorail Station: Metrorail £SARCC - South African Aail Commuter Corporation?

Secondary
- Breen Activity Route: Tshwane Municipality.
+ Loftus Precinct: Loftus Management in association with Intersite

The primary client of Loftus Train Station is Metrorail in joint venture with the Tshwane Municipality
This is perfect timing as the Bovernment and Metrorail are injecting massive investments in the up-
grading of the infrastructure

Metrorail has started with their Turn around Strategy: "The turn around strateqy of the National Pas-
senger Rail Company Chereafter referred to as the NPAC] is about repositioning rail over the long term
in the heart of public transport

b '_ R e i _|"'*.-" Fi __rf_.I: n
] EH - = = "] Em
EEN

G e TN T 2 EREE
oo A MeZrorail INTERSITE
(O A 4 AT MAANAGEMENT
RAIL COMMUTER GETTING SOUTH AFRICA TO WORK sEAvICHS CITY OF TSHWANE

CORPORATION LTD
fig. 1.2_SARCC fig. 1.3_Metrorail fig. 1.4_Intersite fig. 1.5_City of Tshwane
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Finance Minister, Trevor Manuel has been alintahng more maoney annuallg into the upgrading of the
commuter rail, reassuring South African commuters that Government is committed to safe, reliant
and affordable services which are at World Standard

: T -
]u;?wmn:hdqu;g::::;:d B3 INEE P Objectives of the NPAC include According to an article by Oonwald Pressly from the Mail
) B T _Changes in management and Guardian -Feb 15 2006
P Rﬂ(l:ll.r:? l;?m [EHH-E;I‘::: _Investing in people 2004-2005, RESS-milkon, in capital subsidies

T 4 ! : Integrated ticketing system 2005-2006, AEBE-milion, in capital subsidies
« inchuding private sector imvolvernent =
3 Growth (201520901 _Reduce fee evasion 200E-2007, just over Rl-billan, in capital subsidies

: B . £007-2008, A15-tllion, in capital subsidies
- inchud B enger ral th tof y

MO STEN o = CARIINTION = i oL 20 Capturing key strateqic corridors such as Tshwane region 2008-2009, A2-billion, in capital subrsidies

integrated Mass Rapd transport Network. Akance with busses and

Eutes Seamless integrated transport system

[National Passenger Rail Plan - 20081

The way forward according to the NPRP is to include Intersite (Property
arm of SARCCY in more development opportunities connected with the rail
to generate resources for the business

All of the above defends and supports the reasoning behind the proposed
new Loftus Metrorail Station in the heart of the developing business core
in Pretoria. Loftus Precinct development, which consists of various mixed
use areas leading to the entrance of the stadium, and the proposed
University Green route, stretching from the proposed Gautrain Station to
Magnolia Dell public green area. Parallel to the railway will connect and
strengthen the rail station development.
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THEORETIUAL APPROATLH

Theaoretical Premise
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- Theoretical Premise

In this dissertation theory in the literal sense is analysed according to the
ease of movement for the user. The application of this movement theary
will be illustrated and applied in the Urban Framewark and Concept
Oevelopment chapters

K train station is a node
1. & point of access to trains but also increasingly, to other transportation
netwarks.

At the same time it is a place
£. a diversified callection of buildings and open spaces
(Bertalini, L: 1988:9]

These two characteristics of a train station are interrelated and seldom
function separately. Up until now, Loftus station has been functioning as
a transition space in isolation. It lacks that sense af place, the high level
of accessibility necessary for development opportunities created by vital
masses, In return these developmental opportunities are crucial far the
suppaort of the network in transport infrastructure, and the creation of a
comfartable public transport system
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fig. 2.1_The train arriving at Loftus Metrorail Station,
Friday night 20:00,
Game night at Loftus Versfeld Stadium
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According to Bertalini: "A node is a point at which subsidiary parts originate
or centre (ibid), together with lines’ or channels, nodes are the basic
components of a netwark - the paints where the lines are 'knotted’, 'inter-
connected’ or ‘interrelated.” (Bertolini, L: 1998:10]

It is these points and lines of the node that are essential in the operation
of the station

In the Image of the City, Lynch expresses nodes as an important point in
space to which the observer travels to and from. A junction or intersection
become places of break in transportation, but more impartantly the place
where the observers make decisions. "People heighten their attention at
such places and perceive nearby elements with mare than narmal |:Iar|t|:|

(Lynch: 1960.72)

Therefore the path and experience of the users need to be effortless and
pleasant. Circulation in a node Ctrain station], distinguishing between public
and private space and legibility are critical languages the designer needs
to articulate in a public building such as Loftus Train Station

The way in which the user travels through the space is in a line, 2 direc-
tional line from A to B. It is how the designer leads, funnels, collects and
disperse’ the lines and points throughout the design that determines the
success of the place
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fig. 2.2_Corner of University road and Lynnwood road
Friday night 20:30,
Game night at Loftus Versfeld Stadium




-+

UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

W UNIVERSITEIT VAN PRETORIA
et

At Loftus Metrorail Station simultaneocus movement systems intersect
Movement systems applicable at this paint are

l The pedestrian tcommuter, ohserver JEHE%

The aim af this conglomerate of systems is to
accommodate and ensure the ease of move-
ment within the systems, giving the pedestrian
the highest rank within this structure

The movement system of each mode of
movement is different at each means of arrival
and departure - the pedestrian, the passenger,
the vehicle approaching the madal interchange
and the cyclist on the route

a The vehicle [at the modal interl:naﬂgel

@& And the cyclists and joggers utilizing the open spaces

Therefare the moment of transfer from one
movement system to the next is important for
the ease of movement. This movement through
space is the driving organizational force in the
station design
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Paul Klee's [Bacon:1967:471 theory on maovement systems in the dynamics of design
displays haw to deal with the first element of design

| begin where all pictorial farm begins - with the paoint that sets itself into mation. The
point [as agent) maves off and the line comes into being.” This is called the first
dimension. If the line shifts to form 2 plane - we obtain 2 2 dimensional element: the
2nd dimension. “In the movement from plane to spaces, the clash of planes gives rise
to 3 3 dimensional bady - the 3rd dimensian®

noey

l;.‘la'.'t'E

fig. 2.3_Movement theory

The line now moves and produces the plane - the plane moves and the body comes

into being.” After this cycle is complete the body then reduces to the starting paint

and starts its journey afresh, invading the volume of the next dimension (fig. 2.3].
{Bacon: 1967:48)

This movement theory is applied in the design of Loftus Train Station by channelling
the movement of people through purposeful routes of movement and strategic points
of pause, using focus points within the area to lead the users as well as maintain
their attention, influencing the nature of the user's response

The site already contains an important and essential focus point:
Loftus Versfeld Stadium.

Upon arrival via train at the station, the first thing passengers see
is this prominent landmark Cfig. 2.4), this then naturally gives the
passenger direction and orientation and leads the passenger
towards it. The interlocking axes becomes the connector between
the station and the stadium - creating a system of axis that
unifies the whale.

By visually interrelating the station to its surroundings, the vista
af the station on platform level (first point of arrival and departure
for commuters) is to be open and transparent, creating a sense
of approach- and arrival.

When approaching the stadium users can observe all the move-
ment systems (modal interchange, bicycle route, pedestrians in
Loftus Precinct) and by making these systems visually open - the
space becomes more legible and the user can identify where to
go and make quick and easy decisions based on the architecture
of the place, passively being aware of the internal movement
system of the building within the movement systems of the

surroundings

i fig. 2.4_Loftus Versfeld Stadium as focal point
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Project location
Study area analysis
Site analysis
Historical context

Conclusion
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- Project Overview
@ Study area

The Hatfield ares - soon to be home to one of the Gautrain stations - is situsted an the crossroad of South Africa, where the N4 highway and the N1 highway connects the

Narth to the South and the East to the West of the country
The study area of the proposed site stretches to the boundaries of Pretorius Street to the north, Duncan Street to the east, Lynnwood Street to the south and Rirkness

Street to the west [fig 1.6]

fig. 3.7_Direction of Wiy,
_main routes”
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Local Scale Study Area

fig. 3.5_Aerial photograph of the University of Pretoria and surrounding area fig. 3.6_Road map of the study area
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fig. 3.8_Aerial photograph of Loftus Station

The site is at the centre of the rapidly developing Hatfield precinct, covering an area of 3.25 hectares.
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Context

Loftus Station

University of Pretoria

Loftus Versfeld Stadium

Girls High Schaool

Municipal Depaot

fig. 3.9_Loflus Versfeld Stadium
fig. 3.10_Pretoria Girls High (Heritage)
fig. 3.11_Administration building (UP)
fig. 3.12_Municipal depot
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- PA M o biic & Private

- public
D private

proposed site

1 Loftus Versfeld

2 Mixed-use

3 Restaurant

4 University of
Pretaria

There are very little public facilities within the study area. These facilities are mono functional and are restricted to time constraints. Such as Loftus Versfeld
stadium - only occupied during match times on weekends. It is apparent that the study area lacks diversity
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one level

twao levels

three levels

four - six levels

seven - ten levels

eleven - fifteen levels

Open Areas

Girls High - Sport Fields

Loftus Rugby Fields
Loftus additional parking
University Staff Parking

University Green Space

The street perimeter lacks continuity that building heights and placements offer. There are too many under utilized open spaces inaccessible to the
public. These open spaces need to be defined by the placement of walls, landscaping or buildings (4-6 levels). Ground floor edge treatment to relate to a
pedesirian scale through facade design.
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o Girls High-Sport Fields
© Loftus Rugay Fieiss

9 Leftus Additional Parking

o University Staff Parking

9 University Breen Space e

fig 3.13 - 3.18_Contextual photographs
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Main vehicle and pedestrian link to the
south, and ultimately Johannesburg
Existing pedestrian route between
Hattield and Brooklyn.

important wehicular and pedestrian
link to the site. Llinking the east
(Meniyn] to the site and ultimately
Johannesburg

Note: Most commuters currently use
this road to the Brookiyn area
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Important wvehicular and pedestrian
link to the site. Linking the east
Menlyn] to the site and ultimately
Johanneshurg,

Most commuters currently use this
road to the Brookiyn area
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Currently 2 visual link with Lloftus
Versfeld Stadium, with great potential
of becoming 2 physical link

Currently this is a link via Metrorail to-
wards Hatfield but in future this will
become a link to the Gautrain station
Therefor this is an important link Lo Major vehicular link leading to the N
the-rest,af-South Africa. highway - thus the rest of South
Embracing this link in future for Africa

pedesirians presents itself as an

oppartunity

Once a physical link to
Loftus Versfeld Stadium -
now & visual link only due
to fenced aff community

Direct link to the University of Pretoria Locally, linking the Hatfield CBO to the
By facilitating students with cost site.

effective travelling, the commuter rail
will gain strenth and diversity

fig. 3.19 - 3.26_Contextual photographs
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[lynch, 1960:473

Main Pedestrian route

Main Vehicular route

The path of the user is determined by the layout of the city grid. Pedestrians are forced to walk around large city blocks - no through fare exists
Vehicles dominate roads, sidewalks are inadequate and the walking distance radius to large.
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© Loftus Metrorail Station
© Loftus Versfeld Stadium

University of Pretoria

Hatfield Core

@ Magnalia Dall Urban Park

Existing nodes are dependant on each other, yet these nodes are not physically linked.
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Landmarks

i - L

does not enter within lhem, they are ex
ternal
(Lynch, 1960:48]

. Pretoria

(D) toftus Versteld Stadium

@ Pretoria birls High tHeritagel

. University of Pretoria

(@) Administration building
Engineering Tower

@ Ou Merensky Library (Heritacg

@ Aula Theatre

(E) 0Du Lettere building tHeritage

—

The study area contains mang

significant landmarks symbolic of Hatfield area. These landmarks are visible throughout the area and act as points of reference
The accessibility of these lan

marks are an issue and need attention
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According to Lynch -

-] @'e the linear elements nat wsed
= dered as parihs by the observer
(Lynch, 1960:47:

Well defined edge

Poor edge condition

Buildings are set back too far from the street. No continuous edge exists, resulting in a poor street interface and passive surveillance.
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Etudg area conclusion

From the analysis of the project area, one can clearly see that one of the main problems with
the site is the large scale of the city block. The city block is too large and results in inadequate
pedestrian movement around a vacant area which is inaccessible and detrimental to the pro-
posed train station. Therefore the proposed site will be divided into typical size city blocks Cfig.
3271 with defined edges, activating and reinforcing existing pedestrian routes in the area

fig. 3.27_Diagram illustrating proposed division of city grid

fig. 3.28_Loftus Versfeld Stadium,

Game night, 20:05

verckacram
= .
i e
-
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Site Analysis

Currently Loftus Metrorail Station consists only of 2 platform, with 2 length of 250m, and under
utilized staircases leading to various neighbouring facilities such as Loftus Versfeld Stadium
Pretaria Girls High School and the municipal depat Chig. 3.38]

All of these facilities are fenced off for safety reasons , ,
Thus, there is no direct route to the surrounding areas and the only entrance to the station is |’|g._3_31_'|.|'|e'..\' of Loftus Stadium
from University road. The entrance consists of a tunnel underneath the train tracks that _—— ey
terminates with staircases onto the respective platforms (fig. 3.28] S
There are no ticket, contraol or security offices at this point tfig. 3.33). The provided synthetic
lighting i= out of order and the ablutions are vandalized and naot fit for use Cfig. 3.40)

This creates an unsafe and hostile environment

fig. 3.30_Signage on site,
van%atlised

i 2

TK‘ ‘ﬂ‘% University

Pretoria birls High !
| il of Pretoria
i

Sports Fields

fig. 3.29_lllustration
of tunnel and staircases

fig. 3.33_Exits not in use

fig. 3.34_Current entrance
from University road
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fig. 3.43_Current Station plan fig. 3.44_Current Station exit plan

fig. 3.41_Ablution facilities

flg 3.35_2&ﬂ&5t;l:|1 fig 136 . " o i
ass under railwa ; = ig. 3.37. !'Q A,
p ¥ Stairway to platform Stairway from platform Sk figl. 3.38_ fig. 3.39_ fig, 3.40
airway not in use Stairway to Loftus . 3.40_
not in use Platform embankment,

vandalized litter bin
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- Histarical Context
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¢. The specific urban fabric is too large a scale, limiting pedestrian movement. 3. The area needs to be Sensitive to the lowest comman denominator; the pedestrian
The gated community of the University is another issue. Pedestrians are forced Orawbacks
to walk around the black. This cuts off the Hatfield Business Core from the South - The lack of accommodating other transport/maovement systems
of the precinct. The same goes for the Loftus Stadium Urban block which is - Current physical cantext does not cater for pedestrians
according to many urban principals simply too large to function correctly with the
urban Fabric Opportunities
- Creating tree planted boulevards with sidewalks for pedestrians

Orawbacks - Calming traffic by means of focussing on pedestrian design
- The University grounds, Loftus Versfeld and Pretoria High School for Birls - Softening the urbanity through pedestrian scaled design

treate a pedestrian barrier due to its palisade fence enclosing the grounds - Influx of pedestrian mavement ta the area feeding the Metrorail
- hbove mentioned institutions will not easily remove these fences due to its Station and its accommodating functions

security importance
: The lack of pedestrian arcades through the large city block

Oppartunities

- To provide security to the above mentioned institutions through means of
other architecturally designed elements, ather than a mere palisade fence

- The creation of secured pedestrian arcades through these city blocks
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LUREAN FRAMEWDRK

Group framewaork
Urban criteria analysis
Opportunities

hey interventions
District establishment

Streetscapes
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Group Framework A. Performance Criteria

. (CABE, 2006:5)

The following framework was done as a group effort

According to CABE in the United kingdom - successhul cities all around the
world zll have the same gualities in common. Some of these gualities
have been analysed according to the study area within the University and
Loftus city block and have been graded as Good, Average and Foor. In the
respective performance criteria each block was surveyed and analysed to
ultimately give the respective block an overall rating. (See appendix A

Throughout this chapter, the application of the movement theary is
reputed and supported by analysis of the surroundings and strategic
placement of key interventions.

Framework proposal

"FOR THE PEDPLE B Good
Vision Statement D Hverage
Integrating the University and Hatfield CED precincts into one function-

ing netwark of innovation and social cohesion, amaongst public, private B Poor
and academic sectors. The transformation is a twofold interdependent

i ingle visi iving f - - :
rapasalwith the:aingle: visian 1 Aeiving tores A. Performance Criteria :nn5i5t|ng af 7 categnr:EE-

LUNI-R-CITY

Urified Research City 1. Character: Sense of place and history

A place thal responds to and reinforces locally distinctive patterns of

START deuglnpmgnt and landscape:

_Distinctive landscapes
Natural features

Establishing the Hatfield precinct as a multi-dimensional node. A place LBcally clnetva hiiding
Streets and street patterns

of continual sacial, cultural and civic regeneration. A place that defines g
itzelf as vibrant and multi-functional. Hatfield's continual transforma- _EEEFIE E'PEEHEE' :
tion will be driven by the creation of interdependent mixed-use nodes Ry mhasiabeti el
L ) ) i ’ Building materials
including transpart, mixed use, culture, commerce and palitical, allow Ty 4 raditi
ing a dynamic interface for social expression JRe SR A0 RIS
_MAvoiding standard solutions

Social Transition through Activating Regeneration Technigues

Hatfield must become a place for the people: a place for all ethnic and
social groups

KEY INDICATORS: '"""--------------..--.--.--
VITALITY TEEE
_ACCESSIBILITY
_DIVERSITY
_EauITy
_CONTROL
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2. Continuity and enclosure: Clarity of form 5. Adaptability: Ease of change

A place where public and private space are clearly distinguished A place that can change easily
_Enclosing streets and other spaces by buildings and trees of a scale that feels _Buildings and areas adaptable to a variety of present and future uses
comfortable Possibilities for gradual change

Streets, footpaths and open spaces overlooked by buildings fig. 4.2 FIE:|hIE uses fig. 4.5
" No leftover spaces unused and uncared for ] iy T e .
_ﬁunlqu gaps in the line of buildings

J. Quality of the public realm: Sense of wellbeing and amenity b. Legibility: Ease of understanding

A place with public spaces and routes that is lively and pleasant to use A place that has a clear image and is easy to understand
Suited to the needs of everyone, intluding disabled and elderly peaple Landmarks and focal points
~A feeling of safety and security : “Clear and easily navigable routes
“Uncluttered and easily maintained Eatewags to particular areas
Earefu!lg detailed with integrated public art Warks of art and craft
Well-designed lighting and street furniture Elqnaqe and waymarkers

Attractwe and robust planting _Lighting
Views

4. Ease of movement: Connectivity and permeability 1. Diversity: Ease of choice
A place that is easy to get to and move through A place with variety and mixed uses
Roads, footpaths and public spaces connected into well-used routes _A mix of compatible uses and tenures
[Iensﬂq highest where access to public transport is best _Variety of layout and building farm
Oirect routes that lead to where people want to gn fig. 4.4 _Diverse communities and cultures fig. 4.7

h choice of EEIfE high quality routes 'Jarletg nf architectural styles

_ LN | - . L ] - . - . L} - -
- - - - Ll L. N L] -
L - - L L. N B L L] -
- - - - - . L N L] -
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B. Performance criteria according to the Built Environment

The form of development is the physical expression of urban design. It consists of the rela-
tionships, shape and size of buildings, structures and spaces. It will influence the user's
activity and movement in a place and so is fundamental to the success of a place. The most
important elements of development form are listed here. Each of these elements are
infarmed by the eight urban design qualities described to create the physical components
of a plan. (Commission of Architecture and the Built Enviranment)

1 Urban structure: The essential diagram of a place shawing:
The relationship between new development and nature, land form and existing buildings
“The framework of routes and spaces that connect locally and more widely, and the way
" developments, routes, open spaces and precincts relate to one anather

2 Urban grain: The nature and extent of the subdivision of the area
into smialler development parcels showing:
The pattern and scale of streets, blocks and plots
:ThE rhythm of building frontages along the street as a reflection of the plot subdivision

lueragu

Poor

d Density and mix: The amount of development and the
range of uses this influences, to include:
_The intensity of activity relative s e

4 Height and massing

The scale of a building in relation ta:
_The arrangement, volume and shape of 2 building or group of
I:mltlmqﬁ in relation to other buildings and spaces
The size of parts of a building and its details, particularly in
“relation to the size of 2 persan

fig. 4.11

5. Building type
_The size of the building floorprint its storey heights and means
“and Iocation of access
_The relationship of the building toadjacent buildings and haw it
“relates to external space at ground floor level
The nature and extent of the building's setback at upper floors
“and roof treatment -

fig. 4.12
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b Facade and interface B Streetscape and landscape

The relationship of the building to the street: The design of route and spaces, their microclimate, ecology and biodiversity
The rhythm, pattern and harmony of its openings relative to its enclosure to include:
“The nature of the setback, boundary treatment and its frantage condition at strest level _Paving, planting and street furniture
The architectural expression of its entrances, corners, roofscape and projection The integration of public art, lighting, signing and waymarkers

“The treatment of parks, play areas, natural features and recreation areas
Enn5|derah|:|n of Inng term management and malntenante IS5UES

7. Details and materials Average rating of each block
The appearance af the building in relation to: -
The art, craftsmanship, building technigues and detail of the varigus building
" components true to local context
The texture, colour, pattern, durability and treatment of its materials
Haterlals sourced from local and/or sustainable sources, including recycled materials
" where possitle
_The lighting, signage and treatment of shopfronts, entrances and building security

Conclusion:
Subsequently it is clear from the 20 blocks analysed, 11 of these blocks are below standard tfig. 4.16). Most of which are concentrated around
the project area under investigation. This is due to the lack of continuous street edges, mixed uses and permeability.
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Opportunities '

bateway/Landmark

Visual Arts Extention
Education Development
Botany Extention

Residential & Mixed-use

Aesearch B Mixed-use

Commerce & Mixed-use

Modal Interchange

Refurbishment

The opportunity for a modal interchange linking to Loftus Versfeld Stadium via a new mixed development within the new city grid
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) key Interventions

R A=) i e
L s gl

Pedestrian only routes

| New vehicle &
* pedestrian entrance

New pedestrian entrance

400m walking circles

New improved
green threshold areas

Improved pedestrian &
vehicle routes

Densification

New public green route
linked between Gautrain
Station & Magnola

Dall Park

The establishment of the Green activity route stretching from Magnolia Dell urban park to the new Gautrain Station. Reinforcing the
existing movement routes of pedestrians
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Urban design propaosal

"..the relationship between different buildings: the relationship between buildings and streets,
squares, parks and waterways and other spaces which make up the public domain: the nature
and guality of the public domain itself: the relationship of one part of a village, town or city, with
other parts: and the patterns of movements and activity which are thereby established: in short
the complex relationships between all the elements of built and unbuilt space”

(Department of the Environment: 19971

Districts:
Initial key interventions comprise the implementation of various urban design strategies and o @ H H
protocols. The guiding objectives behind these principles are as set out in the Vision Statement uuu%@@&“@ng @]ﬁ [th@ Eﬂ[t@] i Whﬂ@h [th@

for the areas proposed future development strategy 12 g
The interventions at the urban level include the implementation of pedestrian netwaork @hg[ETW@F m[@ﬂ[ﬁ@ﬂﬂg EW&EFS [Ilﬁ]%ﬂlﬁl@

development guidelines, proposal and guidelines for densification and development as well as the

reuse of underutilized threshold green spaces. @[fqu. @ﬂ@j W[ﬁﬁ@[ﬁ ar@ T@E@@ﬂﬁ@@r@ﬂ@
District identification and densification 83 h@%ﬁﬂ@ @ Some E@mm@ﬁp
The specific Study area is riddled with low density low efficiency land use in the form of parking ﬁ[ﬂ@ﬂ&ﬁﬁ@]mﬁ]g Eh@f@[ﬁ&@ﬂ’nm (Lynch,1860:47)

areas and unused threshold green spaces. These areas have been identified as areas that are
underutilized and have good development patential without impacting on the community
environment that is being developed on campus and surroundings

Proposed district establishments

The improvement of integration in terms of access and connection to enhance sport, scientific and
academic collaboration and interaction is the key driver to 2 successful precinct development. The
new precincts will serve to develop and sustain @ community where interaction and inter-
disciplinary processes with the community is implied. The new precincts located in close proximity
to one another in the framewark is to encourage design that facilitates interaction between these
diverse fields of study, opening up new avenues of study and collabaration, streamlining these
interdependent processes by, cross pollination and allowing for resource, facility allocation and
sharing

The identified precincts in the study area include

_Arts Precinct

_Sport and recreation Precinct
_5econdary Academic Precinct
_Natural Science Precinct

_HEEEErEhPFEEinEl -------------_------------------l
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Sport & Recreation
Natural Science
Research

Arts & Culture

Education

]
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Pedestrian sftreets fig. 4.18

Streets are the arteries of our communities - a community's success can depend an how well it is
connected to local services and the wider world. However, it is all too easy to forget that streets
are not just there to get people from A to B. In reality they are the tissue that connects and keeps
the urban body of the campus alive. They form vital components of residential areas and greatly
affect the overall quality of life for local people.” Streets aren't just routes from A to B, they are
spaces serving a civic function

We have proposed four scales of intervention at street level, each of them suited to a different
pedestrian environment. One at a main artery scale tfig. 4.20], to accommodate pedestrians
comfortably with high speed traffic, secondly traffic calming is introduced around campus

thig. 4.191, thirdly at campus ring road scale Chig. 4.17] to accommodate both intercampus vehicle

and pedestrian traffic with prominence being given to pedestrians and lastly at a secondary artery | 8000 | 7000 | B000 ]
scale to accomodate users within the Loftus precinct fig. 4.18) Laftus Precint roads
fig. 4.17 fig. 4.19

University road

4000

=

University ring road fig. 4.20

| EDoo | asa0 ||'IIIII: | 1500

4000 | 1ooo | 4000 [

Lgnnwnnd road
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University road

Loftus Precinct roads
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Mutual Park West Campus
Warwick Junction
Waterloo Station
Siebersdorf

Southern Cross Station

Pienaarspoort Station
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Precedent

PROJECT:  Mutual Park, West Campus
LOCATION:  Pinelands, Cape Town, South Africa
ARCHITECTS: Blueprint

Influence on dissertation

Within the urban scale it is imporkant to establish the influence of the surrounding context and the
effect on the proposed site. Incorporating the surroundings into the design via physical links eg
walkways and axis, as well as via visual links e.g. vistas such as Loftus Versfeld Stadium and the
University of Pretaria. The use of the courtyard as the nucleus of the building, a communal space
where interaction can take place

Materials:

_Sunscreen truss system
_5itee| box girder
_P‘rEcaEt cancrete

fig. 5.1_View of courtyard
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Description:

The site is at the end of the campus and is situsted amongst main roads, sports fields and the railway. The site has beautiful views. West Campus should essentially
be a “pavilion in the landscape’. Each facility requires its own entrance. Each respective identity can be defined and impartance stated. Character of facades is generated
by the use of sunscreen truss system that shades the curtain wall glazing, reducing heat load and glare whilst explaiting the view (fig. 5.2

Transparency throughout the buildings remained the theme of the design

West Campus is designed in a courtyard arrangement. All Facilities relate to this courtyard which is the nucleus of the campus Cfig. 5.13. This courtyard is framed by
double storey buildings, defining and enclosing the space.

This development is connected to the rest of the campus via covered walkways. This axis is the main circulation route through both Mutualpark and West Campus.

A bridge over the railway sets up another major movement axis that connects West Campus and Mutualpark with the PF5 parking decks tfig. 5.33.

The courtyard connects the different facilities of West Campus and provides a large flexible forum space which can also be cordoned off according to need

e :‘_.._‘_
G i T T
B s e

¥
¥l

fig. 5.2_Detail of facade = ; -
T fig. 5.3 Bridge to railwa el
§:9.2 St d fig. 5.4_Building entrance T = - -

fig. 5.5 Streetscape

(Woode, 2003:24)
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Precedent

PROJECT:  Warwick Junction, Urban Regeneration
LOCATION:  Ourban, South Africa . .
ARCHITECTS: Collaboration of Architects including OMM, MA Gafoor and Kooblal & Steyn

Influence on this dissertation

The need for integration of informal trading into a transitional node, such as Loftus
Metrorail Station. The immense impartance of public services in the urban grain to
ensure the stimulation of the users. In doing so the once transitional space becomes
2 destination place - vibrant with energy

fig. 5.6_Transition bridge

fig. 5.7_ -
Traders f'ﬁi aEricBE_T
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Description

Located on the edge of the CBO, Warwick Junction forms a Gateway to the inner city of Ourban
On average, this primary transport mode accommodates 460 000 commuters and at least 5000
traders. Planning objectives were determined and an overall effort between the various architects
to create a powerful infermal economy in the city. The success of this project is due to the
architects’ collaboration with the local user. In 198E, council took the initiative to launch 2 ‘clean-up
project, with the focus on a safe environment, trading and employment opportunities

The surrounding buildings, once unsafe and occupied by criminals were revamped and upgraded
into centres for the community providing spaces for dialogue and consultation. Most of the
structures erected were within open public spaces, displaying the need for an integrated informal
market into the urban plans. The uncantrolled trader facilities were formalized by using the existing
vibrant energy of the area (fig. 5.8-5.12). Traditional herb and multi markets were established in
addition to the existing live chicken Cfig. 513, fruit & veqetables as well as bovine & mealie cookery.
These open fires used for the cooking of delicacies were replaced by the necessary infrastructure
needed for safety. The council was very helpful in the process and today Warwick Junction

contributes immEﬁEEIg to the econamy of Durban. - .
N, . I

- ALl
s L N

/ figi5.12__
view over informal trading

biag nﬁlm : ﬂ

llg 3.9_
Courtyard and market

fig. 5.10__
Internal market fig. 5.11__

fresh produce market

(Oobsen, 2008:24)
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Precedent

PROJECT: Waterloo Station
LOCATION: London, England
ARCHITECT: Nick Grimshaw

Influence on dissertation

Passengers are collected and dispersed through the building via communal spaces. The use of a steel
lattice truss system to cover a large area over the train tracks. Throughout the building the structure
exposes surrounding buildings, giving passengers 2 glimpse of the culture rich context that London
offers. Circulation systems are transparent to make users aware of movement, this is a principle
used throughout Loftus Metrorail Station.

Materials

_5Steel structure
_Lattice truss system

fig. 5.14_Facade detail at int. entrance fig. 5.15 -

circulation to
platform level above
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Description

The terminal is a response to a novelty of an International train station in
Britain

reinventing heroic railroad termini of the Victoria era on a difficult site
The building shapes around a bend, fitting in between the existing station
and buildings (fig. 5.20

Az 3 result, the Large 5-shape canopy spanning at @ maximum of 55
meters. The truss system is internal on the east and on the west.

Most of the structural members are standard, that consists of butt
welding of steel tubes, rather than plate welding of conventional |-beams
ttig. 5.16-5.18.3. Below track level the building functions in layers: departing
passengers waiting on @ mezzanine and arriving passengers moving
down ramps to ground level. Both sets of passengers use some of the
same circulation pathways but at different times (fig. 5.15

fig. 5.16_Axonometric of structure
and circulation fig. 5.17_Structure

fig. 5.18_Structure

(Williams, 1334:30]
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Precedent

i —
PROJECT:  Siebersdorf Research Centre and Offices
LOCATION:  Siebersdorf, Austria =~
ARCHITECTS: Walf, 0. Prix, Helmut Swiczinsky
Influence on dissertation
Different systems were combined in the design The use of the 5|:reenir|g
steel frame system as a free standing, independent entity form the main
structure as a unifying theme throughout the design
Materials
_Enn{rete columns
i teel frame structure
- -------------
---------------------




Description

The project consists of a refurbishment and extension to existing
offices. The building had the peculiarity of involving a variety of
professions within the building and it was a prerequisite that the
design reflects this.

The presence of different systems at the same time was
represented in the structure by overlapping different structural
systems (fig. 5.24). Old and new manifested simultaneously on
facades of the structure.

Framework of steel structure does not follow that of the main
building, but is situsted perpendicular to it, and passes above a
roadway at one end into the landscape and then launches out
into @ number of different directions Cfig. 5.23]

fig. 5.22_Elevation
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(Cerver, 2003:722)

‘ﬂ““iﬂmmllmmﬂlnhn

fig. 5.23_Screen facade
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Precedent

PROJECT: Southern Cross Station
LOCATION: Melbourne, Australia
ARCHITECT: brimshaw & Jackson joint venture

Influence on dissertation

The use of a vast open roof structure as a station building weaving together two isclated parts af the city: created by the barrier (the railway].
The use of steel is preferred due to its quick assembly process. This will ensure that the railway is operational during construction. The open
tacades of the structure link vistas and the surroundings via the roof structure direction. The directing of passengers is facilitated with natural
elements in design such as shadows falling an the platform

Materials:

_Steel structure
_ETFE roof lights/ polycarbonate sheeting

fig. 5.26_Longitudinal Section of Station fig. 5.27_
Escalator to platform
accentuated by

light above
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Oescription

The project deals not only with the covering of vast spaces, but also the weaving together of a large part of the city. The railway
in Melbourne is laid out along the edge of the dense centre - these railway tracks form a barrier between the old and the new parts
of the city. The station is not only a large roof over a transport infrastructure that is open at the sides, but a civic centre - a point
of entry into the city Cfig. 5.26 & 5.28). The railway is 2 significant part of the suburban commuter system, and had to be operational
throughout the construction process. Columns were lowered onto the platform at night and sections of the roof were held up over
the tracks as a result. The roof is visible from the surrounding high rise buildings and becomes part of the landscape fig. 5.30).
From the inside the roof, translucent ribbons of roof lights track along the platforms and direct passengers Cfig. 5.271.

fig. 5.28_Owverview of station

ig. 5.28_Entrance

(Chapman, 2007:44)
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Precedent

PROJECT: Pienaarspoort Metrorail Statian
LOCATION: Pretoria, South Africa
ARCHITECTS: HolmJordaan Architects in association with Morne Pienaar

Influence on dissertation

The influence has been immense, due to the client requirements obtained and applied to the project
The progression through spaces and grouping of functions leads to the systematic design principles
assisting with the overall legibility of not only this project, but Metrorail stations throughout South
Africa. The application of material choices of the station with regard to the climate of South Africa and
the comfort of the users, has influenced the decisions made in this project

Materials:

_Steel H-column primary structure
_Corrugated steel roof sheeting Chlip-Lok 700 on 1degree roof pitch)

L P

&Hi-uiri:"‘------‘_

fig. 5.31_
Concourse stairway
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Oescription

The train station is situated in a rural suburb on the outskirt of Pretoria

The lack of infrastructure in this area proved to be a challenge for the architects. The clients
requirements and guidelines were very strict and safety together with maintenance was the
main priority. The passengers enter into a foyer where the administration flank of the station
is placed. Passengers buy tickets and proceed passing the security offices lowards the
cancourse to the respective platforms Chig. 5.33-5.35). The architects based decisions of the
linear design on the ability of the station to expand

The hall roof structure becomes the icon of the station and all maintenance is done on a
service ledge without disrupting the activities on the inside. The primary steel structure of
the stations’ beauty lies in the careful detailing of each joint Cfig. 5.32)

The station becomes a landmark in the desolate area where passengers can feel safe and
comfartable,

N O
'--‘--‘m-!---.
fig. 5.32_

Structure detailing fig. 5.33_
Concourse and stairway

(Pienaar, 2008

i

fig. 5.36_
Concourse
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fig. 5.35_
Structure detailing

fig. 5.34_
Station building and railway lines
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CESION DEVELDPMENT

Design process
Vignettes

Design process concluded
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Oesign Oevelopment

The aim is to deal with a diverse spectrum of elements - the train at the highest end of the spectrum coming in at a high speed and on the other end of the spectrum
is the daily commuter. Within the spectrum, the station also accommodates the link between Loftus Versfeld city block and the University of Pretoria. All of the above

mentioned require a specific design approach best suiting their individual needs. Eleven stages will be discussed, stage & include a story line from the users
perspective

Stage 1.  Establishment of the Loftus Precinct development and the green bicycle route for maximum success of the Loftus Metrorail Station
- Possible relocation of Municipal depot within proposed Loftus precinct, servicing the green route
- Exploration of a pedestrian bridge linking Loftus Versfeld Stadium to the University of Pretoria
- Proposal of a slipway underneath the railway for vehicle movement due to limited space for modal interchange on University road

- Relocation of passenger tunnel underneath the railway opposite the new student and vehicle entrance of the University. This provides a vista from the
entrance of the tunnel to Loftus Versfeld Stadium.

Stage 2.  The exploration of the experience of the user throughout the design was implemented by creating viewpoint vistas through directional lines in the design.

Stage 3. Exploration of multiple staircases leading the user to the platform, activating the entire edge of the strip. This was problematic because of ticket control
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Stage 4.  Strategic placement of the station contral room and the security room in full view of the platform and surroundings

Stage 5. Activating the edge of the embankment along the existing railway track by placing functions within the height difference
Creating two different spaces of interaction on platfarm level for ‘quick-buy’ options.

pedestrian flow
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Concepts lack substance in the sense of place. Focus must shift from creating an active platform arcade to designing 2 station building, focusing on ticket contral and
security, this became the first turning point in the design process

. Stage 6. Plan is simple and legible
- The column grid allows the walls in between to have free farm since it needn't be load bearing. This allows free flowing farms suggesting mavement an plan
Structure is open and transparent
- All modes of movement open and translucent for quick decision making
- Public Facilities open and visible fram everywhere
- bround level: Shopping arcade parallel to railway, perpendicular to main movement to assist with function identification
- Structure suggests movement, designed to draw user in and disperse into different destinations
+ Security points overlook turnstiles, avoiding ticket evasion and improving active surveillance
- Main feed to Loftus Precinct is from the station - therefore direct and uninterrupted access via bridge

L Wi
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Flowdiagram Ground floor plan
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L - L - t—- Platform level plan

The 5t|:|n:|

In arder to understand the simultaneous movement systems in this part of the design process, one has to think like the user of
the space. (refer to theary chapter]

Therefore a series of stories, illustrated through vignettes (seen on the next pagel, were created to express how the different
users of the space would perceive it ':hrnuq'ﬂ their own eyes Hg Esiahliﬁhmg a track thrnugh space which becomes the actual 4
path and so doing become the dominant arganizing force in design

e
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Scenario |- Approaching Loftus Station fram University road

Walking on the sidewalk: | experience big trees along the sidewalk in 2 long row in front of me. The canopy provides enough
shade, together with slow driving traffic - a tranquil space to move through. As | progress forward a few students on bi-
tycles pass me and approach the University entrance via a big piazza where many students are meeting and exchanging
stories, perhaps even trading off exam papers for studies. But my focus shifts from the right across the street to right in
front of me where a tall tower like structure is flashing a picture of a train, with a time of 14:30 and a name of Hartbees-
spruit Hashing - it must be for the train approaching the platfarm

Suddenly more people move in a rush toward the structure...... | must see what it is
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Scenario 2: Arriving at the entrance of the station from University road

The building is showing the train approaching the platform. Great! There is the ticket booth right in front of me, easy
enough. The man behind the glass partition smiles friendly, | return the smile and walk towards him. There's a lat of
activity inside here. Is that the new Loftus precinct that | can see from here? Yes, it must be, because | can see Laoftus
Versfeld Stadium!

Eventually the informal traders negotiating the prices of their apples return me back to reality. | query the ticket sales-
man about the next train to the CBO, I'm in luck because the next train leaves in 15 minutes. He informs me that the
day pass ticket option can be used for the train as well as the Rapid Bus Rail - nifty!

I thank him and naturally | follow my eyes toward the light penetrating through the roof above - | see stairs puncturing
the roof and realize that these are the stairs | need to follow to get to the platform above. Once through the turnstiles

- above me | see the familiar yellow movement of the train, the people around me hype me up, and | move quickly with
the flow....I'm excited to see what it looks like up there....
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Scenario 3: On platform 2 (CAB0 direction]

"Once up the stairs, the shear movement of the masses toward the yellow train entices me toward them, there is a bustling
of different characters and classes of people. In the distance there is @ man selling peanuts, walking around and echaing
the goodness of the protein. | spot another man sitting underneath the structure put up to protect swaiting passengers
from the elements. The man is a blind beggar in a wheelchair singing gospel songs and hoping for enough change for day
to day living. | always waonder to myself what had happened to such a person for him to be in this situation. | hit reality
hard when 2 rude little boy bumped into me, and didn't bother to apologize. The vibrant array of people makes me feel a
strange sense of belonging: | decide to get onto the train before it leaves without me. Once on the train | notice the huge
station structure which spills out to the west...I'll have to come back to Loftus Station to see it again...




N

-

=

W UNIVERSITEIT VAN PRETORIA
. UNIVERSITY OF PRETORIA
Ct

YUNIBESITHI YA PRETORIA

Seenario 4: Arriving at the station via train from CBD (South)

Tam... the train is almost to its full capacity, it's extremely cold today, but in here it's warm, so many people standing
tlose to each other exchanging palite greetings. Four rows in front of me | see a beawtiful young girl with her mom
trying to memorize her last math formulas before school. Approaching Loftus Station once again, | am reminded about
all the soccer games |'ve attended at Loftus, when seeing the stadium in full glory. The train is starting to reduce its
speed and for the first time | can see this precinct sitting comfortably between the stadium and the station. | see a
green urban park with children on bicycles on their way to school and joggers with their dogs out for their daily run
before work when the platform suddenly comes into sight. | clear the window filled up with condensation formed from
my breath to get a closer look. There are many people waiting - but then | see the structure again - it is an inviting
structure with the huge horn-like fingers hovering above the platform. Finally the train stops, I'm nervous because it
lnoks so busy - how will | know where to go? The little girl and her mom find their way through the crowded train to
the door. | decide to follow them - it seems they know where they are going. But then | see that it is actually so easy
to orientate myself with the well known landmark in front of me - Laftus - It should be easy to find my way to East-
wood street, | have a job interview their today at the local restaurant there. The doors open and | wait in anticipation
to get owt. The feeling is simply amazing..the finger-like structure welcomes me like a mother with open arms, who
hasn't seen her child in ages. The movement of people on the various circulation routes seems almost like 2 well oiled
machine. These transparent circulation routes make it easy for me to see where to go - so | go where the structure
leads me 0 right in front of me | take the stairs down to ground level...
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Scenario 5: Walking through the precinct from the station

Narmally | would have to walk around this huge block to get to Eastwood Street, but now | natice a big modal interchange
in front of me - so | decide to follow the road under the bridge to get to the other side. It takes a while for me to collect
myself after a taxi driver nearly ran me over - he better look where he is going - this is a pedestrian friendly area. | get a
nod aof approval from the traffic officer after | give the driver a piece of my mind. He fortunately apologized and drove away
Again | feel the comfaort of the protection that the canopy of fever trees offer on the sidewzlk. The Florist is busy unpacking
his flowers and the coffee shop is already open - the smell of coffee makes me crazy. but I'm in @ hurry, so | carry on with
my journey. It is so much mare convenient now that the city block is open and developed for pedestrians to pass through
directly to hirkness Street passing Loftus Stadium and then right into the direction of Eastwood Street. & sense of familiarity
tomes to mind, that of the CBO - where | live..where people actually walk to their destinations and rule the street. this is
wanderfull
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Scenario B: A vehicle approaching the station from the underpass underneath the railway tracks.

| have to be in time for my appointment at nine - | simply have to convince these clients that the VBED will double
their return on investment within the first year. The meeting is in Centurion and the train will be the quickest to use
| haven't been to the new Loftus Station: | hear it is very convenient. As | turn left into University road, with the big
Admin building in front of me, | remember my student life . AH what a life! But here | am, 42, time really flies when
you're a business man with a family to look after. Oh, | see there's a new slipway to the left that passes underneath
the train tracks, with 2 green bicycle route next to it This reminds me - | need to collect kevin's bicycle from the shaop
for his birthday next week. Maybe we should come ride here one Saturday. | see signs underneath the slipway that
say busses and taxi drop-off to the left and moterists keep to the right. Parking for the day is also to the left and |
quickly change lanes to avoid an unnecessary traffic jam A= | exit the tunnel the new Loftus precinct is unveiled bit
by bit from behind the lush growing trees. Platform structures to the right act as trading shelters at ground level

| also spat a bicycle rental and repair shop...this is very clever, now | don't have to attempt ta fix the broken chain on
my Raleigh. | could just rent a bike and then I'll only have to fit kevin's new bicycle into the trunk of my new car. My
eyes follow the platform structure to the middle, where the structure seems to jump up from the ground up into the
air - this must be where | need to go. There's a crowd of pecple maoving in this direction. The bridge in the far end also
seems to originate from this point and vanish into the opposite building. The station structure is very large and re-
minds me of a skeletan

| can see many different staircases and ramps, this will reduce the time I'll need to figure out the guickest way to get
to the train, | always get lost - and everyone knows that | don't ask for directions - | just can't!”
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Stage 7.  Explaration of 3 dimensional form
- Accommaodating western sun treatment through screen structure
Structure signifies movement and rhythm of the train
- Exploration of the underground shopping area instead of transition tunnel
- Explaration of Western facade treatment
Structure is open ensuring natural daylight and ventilation
- View of platform is open - exposing movement of train and passengers
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Stage 7 continued

- Establishment of design policy
That which belongs to the ground: under the railway (shopping) L

And that which belongs to the sky: platform level -.-.LI"}'::.E} T

Treatment of functions and activities in these respective areas
That which belongs to the ground: robust, concrete, hidden iy onpeit] - -
That which belongs to the sky: lightweight, steel, free structure THE ARoUMP

- Stalf program on Mezzanine level abave platferm, once again circulation is exposed

- Program on mezzanine level: Security, Station control, admin offices and services

- Mezzanine level: Important functions held here. At the point where the building has
substance is where the functions that operate the station are situated

» LCirculation remains symmetrical assisting with the legibility of the structure

- Program on platform level: ticket check, security and seating

3
=i e — ——— .
il : = =
- Dutskirts of platfarm Cbelonging to the ground) evolves into embankment defining e Wfﬂw ’W@

boundaries for the structure

503
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The second turning paint in the design pracess was when the Metrorail design
guidelines were obtained and studied. Program adjustment and facility
re-evaluation concluded after full understanding of the client requirements

Metrorail reguirements

- Function as independent entity
- Naot in favour of commerce within 100m of station building
- [Classification of station as a flagship station of medium size (25000
30000 commuters daily by 2025] with a 2% growth per annum
Stairs to platform to be 3.5m wide
Maximum safety in terms of design
Clear opening to entrance of concourse, must accommodate peak
volume of Smin period: 7Tm widkth of clear entrance
Internal Hall area: Spatial requirement for queuing: 120m2
prs. Oepth required on approach side of turnstiles: minimum &m
X SNP lifts: 1lift per platform, situated in view of security paints.
g Lifts are for SNP's and staff only
el E_ - Four main flanks in station building
T E R s s R s s ... o ) AdMinistration Flank
D 3. Security Flank e
5 4. Plant room Flank
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1. Administration flank (customer service centre)

- Ticket sales office with 4 ticket sales points: 16mz2

- Default ticket sales point with security office overlooking turnstiles
located directly opposite this point: Bm2

- Battery room - back-up power for turnstiles: ducting to turnstiles and
tontrol room: 8me. Requires venting

- Station control room: cantrol of turnstiles, PA announcements
telephone systems: Tmd

- Entrance to ticket office: secure cubicle with electronically operated
gate as anti-room to ticket office: 3Im2

- Cash up room which is a secure cubicle: 2me

- Strong room with concrete roof, cash drop in safe, office safe: m2

- Locker room: 10m2

- Ritchenette: 20m2

- Staff room adjacent to kitchenette for discussions and briefing: 15m2

- Senior clerk's office: Bm2

- Admin store: 12m2

- Staff toilet: lwc and separate lwhb: 7.5m2

c. Commuter services flank

+ Provide for SNP's (special needs person)

- Female: 3 whb and 3 wec of approx 10m2

- Male: 2 whhb, 2 urinals and 2 wc's of approy 10m2
- SNP: 1 whb and wc of approx 3.5m2

- Cleaning store: 9m2

3. Security Flank (situated in full view of turnstiles)

- Security offices on operational side of station: 7.5m2

- Sypervisor office: 7.5me

- CCTV Surveillance room; 7.5m2

- Charge office: 10mz

- Holding cell (32: 4dm2 each

- Strong room for storing of equipment with concrete roof
- Kitchenette: 3me

4. Plant rooms:

- Emergency Power system room: 10m2
- Electrical Power room: 10m2
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Stage 8. Primary route through the two separate forms which is the station i |

building and commercial zone separates and feeds the independent | it B
entities simultaneously. : =_1_

- The ticket office becomes the first point of reference to be seen from : P = Ph 5
every point in the building - the destination of the station building '

- Secondary routes all lead to the ticket office creating focus points

- Trading is used to create 3 continuous edge along University road :
entrance. To prohibit obstruction of strategic vistas, translucent material . ! Eta:r_s.
is allocated to the trading structure

- Dnly one entrance to platform via turnstiles, in direct view of staircases
leading to respective platforms on the level above Je==

- Staircase locations are determined by the railway standards. Exit paints ; : E L
of stairways not to be within 3m of the respective railway tracks and e __,_};F )
therefore have a limited space to exit on to. This limitation autamatic": o —e L) L
ruled out the possibility of escalators OntiTS Rdge )

- Circulation axis on intermediate floor level punctures through the buile = e Bl 0
allowing natural daylight to penetrate at the same time creating
surveillance

- Circulation options are comprehendible to the user

- Services such as plant rooms and toilet ducts are placed on the outer
limits of this internal building for easy maintenance out of the public eye

- Anchor tenants such as the restaurant and pub are strategically placed
promoting active edges, passive surveillance and movement in between
these anchors

- A diverse range of shops are chosen to cater for time-pressed users and
timeconsuming users, concurrently providing for different varieties of
peaple utilizing the station.

primary roule g

Orawhacks

- Division of primary route causes division of main mass movement along main spine

- Toao little natural light penetrating the building due to width of railway and platfarms, in spite of double volumes created to allow additional natural daylight into the building
- Form needs exploration

+ Internal circulation and public facilities placement not confarming to legibility policies farmulated in the thearetical discourse
- Deliveries and service yard problematic.
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Stage 10. Realigning and scaling of secandary routes
- Merging of internal staircases improving ease of movement alleviating congestion at peak times
- Placement of security view paint on intermediate circulation level within security flank expanding the surveillance area
- Exploration of service and delivery quarters at commercial zone, including placement of management offices

Orawbacks

- Natural daylight not adequate

- Trader stalls need simplified form

- Public facilities are isolated and hidden from view

- Service yard is in the line of site and unattractive

- Entrance to Administration flank is problematic - should not be in main axis of movement
- Management offices restricts valuable shaop front space
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. Stage 11 Decision to lower level of station building to obtain a higher floor to ceiling height of B.5m resulting in optimum natural daylight into building

- Mlowance of appropriate intermediate circulation route elevation above ground level. Resulting in enough height to place public facilities underneath the above
mentioned circulation level. This places the public facilities in communal area in line of site, providing necessary surveillance

- Building courtyard introduced by this accentuating of the axis from station to Loftus Precinct, where flea markets and events can occur. The courtyard gives the
building the sense of arrival it lacked before

- This tourtyard provides spill out spaces far the restaurants and shops on the edge of the building

- Terraced seating is provided facilitated by the slope progressing ta the modal interchange in the direction of Loftus Precinct

- Main feed restricted to the primary route provided by limiting secondary routes through the building dividing the masses
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embankment interface treatment — ~
courtyard created

Loftus Precinct
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Orawbacks

- Building edge lacks interface between inside and outside
- Western facade of building problematic due to hot afternoon sun ||
- Roof structure ignoring University road due to slope
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TECHNICAL INVESTIGATION

Concrete sub-structure
Concrete slab structure

Steel structure

Circulation detail
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The building has been grouped into the various structural components. lllustrated in this figure is the extrusion of these elements
and in this chapter each component will be discussed
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concrete sub-structure

The train:

The train approaches the station at E0km/h and starts decreasing
speed 400m away from the station, thus coming into the station at a
relatively low speed, according to Mr. Richard Bercher

(Chief Engineering Technician of Metrorail. Interview: 15.05.08]

The train weighs 16tons per axle thus at any point on the track the
weight of B4ton (daxles) needs to be taken into account tfig. 7.10.

This means that the train requires a robust structure that is able to Te==maaaa] | 1
bear the high mass and movement of the train. jl _____‘_l ]_ =
Thus a reinforced concrete base structure was chosen, because of = _E-Wﬁﬁwlfﬂf@? m— S
concrete’'s compressive strength, robustness and resistance against (4?( f&iyfﬁg

fire. Ui

The combined concrete base consists of concrete piles, precast con- Ea tD!-] IDEE'

crete beams under the railway tracks and a two-way coffer slab carry- fig. 7.1

ing the platform area (fig. 7.61.
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The concrete piles are driven into the ground on a 7x7m grid e
This grid size is determined by the railway track's width in section NS fig. 7.3
(E.7m) and the space needed for the platform areas in between :

Because the train has to remain operational throughout the project, )
piles were the best option. The chaoice being between piles and in-situ ' =
slabs.

Phase 1 drive piles in at night time to the desired depth
taccording to engineer Carl Von Geyso: approximately 23m3

Phase 2: Place scaffolding supports underneath the tracks -

fig. 7.4
Phase 3: Dig away the mount of earth that the train rests on S
Phase 4 Tank and cast the surface bed on the new ground level. NN
Phase 5. Place precast beams on tap of the piles acting as pile caps.
T - 3 _-.i :‘: ‘:._ L
ok pE Tt fig. 7.5
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The profile of these beams are specially designed to form a foot on
which the track beams rest t-profile concrete sections which are per-
pendicularly placed at 700mm centres (accommodating movement of
the train moving directly on the beams). These profiles 7m long precast
beams tfirst mentioned] double up as enclosed maintenance trenches
where the cabling of the train is situated Cfig. 7.6.

In a technical detail meeting with Metrorail t05.09.081 it was clear that
precast beams are the best option to use underneath the tracks, since
there is no curing waiting period (2Bdays) necessary and quick
erection is possible.

The platform area slab deals with much lower Ioad factor and time isn't
of the essence, thus a two-way coffer slab has been used in this area.
This cast in-situ slab is much more adaptable to the spaces needed for
staircases and lifts,

YUNIBESITHI YA PRETORIA

concrete slab structure
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Because of the demand of such a robust structure due to the load of
the train, the effect is seen in the columns in the station and
commercial zone.

The 7x7m grid easily accommodates bath shopping spaces between
them as well as free movement of people through the building. This
station and shopping area has been dropped down into the ground faor
maximum natural light to penetrate the building because of the now
bigger openings, thus everything that belongs to the concrete structure
in essence belongs to the ground, hence the platform edges becoming
a grass embankment flowing into the ground
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i j '.g i _;‘.ﬁ-r-__a_h i fig. 7.7_Axonometric view displaying concrete slab
ﬂ ;.1 t 1 % i s g structure in relation to the building
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2way-coffer slab

precast I:||=_-ar.n profile

maintenance panel

fig. 7.6_Axonometric section illustrating concrete slab composition
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Unlike the concrete structure that has to carry the train's load and
spread it into the ground - there is a ‘lighter’ side to the train, and that
is the area above it - the area that belongs to the sky. A structure is
needed that can span a great length Cover 2 double tracks and
platforms: approx. 30m), which seems light and open at the same time.
Thus a steel structure is used that reaches up into the sky (columns)
embracing and welcoming the arriving trains into space (roofl.

This steel structure also relates on a more human scale to the daily
commuter and accommodates the different movement systems
coinciding at this point. The structure is easily adaptable and open for
visual linkage with the surroundings. The angled braced columns on the
grid represent the high tensile electrical cable system on either side of
the train dating back to the very beginning of the electric train

stee| structure

The roof is designed to stagger in height according to function but
mainly to allow natural light into the structure tfig. 7.81. The roof slopes
to the West (where the park area is] making use of the rainwater -
staring it in the underground tank - and using the water for irrigation.
To accommaodate the low pitch of 1degree, Klip-Lok 700 roof sheeting is
used. In the event of fire on the platform the structure allows guick
evacuation and once under the tracks (concrete slabl; commuters will

be safe and protected by the high mass concrete.

Storage tank calculation
Avg daily rainfall: 36mm
Rool mz: 2405m2

thus: 2405x0.036=86.6m3

Quitside fioor area 903m2
thus: 203x0.036= 32.5m3
=119.1m3
minus trench area: I0m3

tank size:89,1m3
Provide 100m3 1ank

gutter calculation
140mm2 {summer/1mz2)
0.1m x 0.14m=0.014
Roof: 1750m2 x 0.014=24.5
thus min gutter size: 495x495
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fig. 7.8_Axonometric view of the steel structure in relation to the platform
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The office 'boxes' on the mezzanine level are constructed of a steel
frame system cladded with polycarbonate sheeting with a trans-
parency of 70% tfig. 7.9). The choice was based on the need for these
boxes' to glow at night. Thus becoming the trademark of Loftus
Metrorail Station. The aim was to insulate these lightweight structures
twhile still glowing) since they face the direct SW sun. Although only a
fraction of the 'boxes' are exposed to the harsh sunlight, appropriate
insulation is needed.

For insulation, polystyrene balls weaved into bags and placed in the
frame were used tfig. 7.14). This serves as an adequate insulator which
also allows light to pass through tfig. 7.11.

fig. 7.9_Polycarbonate sheeting : 3
[ p— - - fig. 7.10_Double glazing panels fig. 7.11_Glowing effect fig. 7.12_Cabling suspension system
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insulation

fig. 7.14_Polystyrene

The difficult placing of windows into the 'boxes’ was accommaodated by Corrugated (Roma) TR
the intermediate frame structure holding the sheeting in place. This NN ONAONAONSOSNSONNT NS N o
frame structure consists of tube steel sections at 210cm intervals and : T Tl -
a light gauge steel section at 42cm centres with polycarbonate sheeting st man
overlapping 1 cycle at the horizontal seams. This creates the perfect fig. 7.13_Sheeting
grid to insert windows in, according to the function on the inside. The
window sizes are reduced as well as heat gain. Coolvue double glazing
is used by Smartglass with a 12mm air gap to reduce unnecessary
heat gain (fig. 7.10.
GaonsnncannpnsAnsa s b ang AN g AN NN AN A s A A A SN
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These 'boxes’ are hung from a cable system welded to the steel braced
column.

'ﬂ:l-"xt’ b o o

Clevis pins are welded to the column and a 31.75mm diameter
galvanized steel wire rod (1.3Tkg/m, 58.1 tan strength) suspended and
controlled by a turnbuckle for adjusting the cable thig. 7.12).
tManufacturer: Anchor Industries, JHBI. These cables are placed at each
column at the top, the bottom and diagonally preventing movement to
the sides and tilting of the cantilevers.
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fig. 7.15_Box with insulation, E-'U'c:?' TS iy e

illustrating internal shadow from square windows A~ T o B —— O ————  S—— S —
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Louvered screen

Because of the predominant NE-SW orientation of the building the
longest and main facade is the West facade. Therefore a shading
device was designed to cover the platforms from the harsh west
afternoon sun. In order for the screen to be of any use, it has been
placed on an offset of 7m from the platform to completely shade the
platform whilst still being open for clear visual principals

kool Aluminium Louvre system is used (fig. 7.17). The louvers are
vertically placed and adjustable, a varied facade is achieved when the
louvers are rotated in different directions according to the wind
direction, giving an ever-changing screen facade while still appearing
transparent and exposing the structure and function within it
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The screen is specially developed for architectural application.
Constructed of stainless steel wire mesh with IT-based LED profiles, it
provides a permanent, integrated and intelligent media-based facade
system Cfig. 7.20). The screen pravides the necessary area for signage
and displays required by the station and shopping centre. Live matches
will be displayed when the stadium is in full capacity, hence the terraced
seating in the landscape facing the screen tfig. 7.17). The screen achieves
a transparency of 70% - once again exposing circulation routes placed
behind the mesh.

The system is water resistant, requires very little maintenance, has long
life span and low power consumption.

H:L :.J-'-!::l.
ﬁa % Doing the unexpecte
PN

A7 .1

fig-7.19_CGKD mediamesh

fig. 7.17_Screen with GKD mediamesh
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circulation walkway detail

Circulation on Mezzanine level |

The circulation route is constructed of steel H-sections and rest on a
webbed frame system which is bath bolted to a base plate and then
again to the column tfig. 7.213. This structure choice is based on the i
structural support only available at 7m centres and needs to span the i
length in between Cfig. 7.22). [

1= ==

fig. 7.21_Detail Section of walkway
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- fig. 7.22_Walkway detail illustrated
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Plans

Perspective drawings

-----------------------------------TE[ENIEH details
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Oesign conclusions

Loftus Metrorail Station - a building conforming to functionality, ease of movement and legibility, by means of
identifying the diverse range of elements and the needs of each individual.
Establishing the movement theory and maintaining it as the primary organizational force within the building

Green ro 0 Gaukrdin,

v
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Green route to Mac



Ground level circulation

Pedestrian through fare

Commuters

Shoppers

Entrances
Oisabled

Staff circulation
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Loftus Precinct
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On the street level, University road, directly opposite the proposed new entrance for the University of Pretoria,
is the entrance to the station building. This entrance leads straight through the building, 'hidden’ underneath the tracks, towards Loftus stadium
It is this through fare that divides the 'shopping mall' and the station quarters in locality and in ownership, but at the same time feeding off one another

in sharing the users.
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Loftus
& Loftus Precinct

Site movement

H A L R A R R S W e W e W 4
< ad a " Y A EnEn e D - 3 = =
Pedestrians
Commuters 2

Cyclists

Taxis and vehicles

Train above

All movement systems are integrated as a whole into the site.
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Bicycle rental and repair S I ARG,
M Restaurant and sho | prm e 'II'. T ey = e i i
W Public ablution EpiEEN o

B Trade /

i ’_. F £
Commuter 9h/lu

M Security Metrdtall Y Fa s T
B Admin Metrorail .. ’
Station building ' I

&
Program on ground level »

Shopping mall @) & St Shapping mall

i i - Manuka Restaurant
- Administration x

- Security quarters "WEg and teopard Fub
- Public facilities - Woolworths food store

- Circulation Facilities - Subway
- Nashua Maobile

B hoac !
I'IE:,F‘_"'FYFDnDI - m | = . = '

"~ ; Odyssey Internet Cafe
L :
- halial Smoaothie bar

Mﬁ facilty gz
- Skecurity Office ahd Information

- Trader stalls (news stand,
fresh produce, florist, craft eted
.-----------------__-_- - Public toilet Facilities
-------------._-_-___ - Service and deliveries.
----------------------
As stipulated in the Metrorail requirements, the station and commerce facilities are separated.
Strategic placement of the program within the building to assist ease of movement and legibility.
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I Platform circulation
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Commuters e S e [ I S e I
Oisabled L ] _ " . o [ - i . . . . . . . . . g —
Staff circulation e e e I e s

UNIVERSITY ROAD
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Frngram. ----------------------.
Train arrival and departure
Seating

Zones: Ouick zone and Waiting zone
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Mezzanine circulation P pe
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Staff circulation

Gtaff: Station
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On this level the two independent entities: Metrarail and Stalion Shap- S Program
ping mall: use the same areas for administration Metrorail Staff _ Station Shopping mall Staff
On the East, overlooking the platform, is the Metrorail staff grogram, Station Supervisars Office Security office and CCTV
and on the West - overlooking the park and precinct - the Skation shop- ’ Control room Administration offices
ping administration program A B [ata Processing room Secretary office
Security office Manager office
o . e .
R s s sssssE ... - CCTV office Staff room and kitchenette
------------_-_--

Tele-Communications room
Cable terminal room

Staff room and kitchenette
Toilet Facility
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Site drainage

[

. Slope

B Llower roof

m Higher roof : .?;:}J W [l
Box roof . /f,‘ i !E'.Hr i'- il
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2 Trenches on grnung Eyie}// AN MUy '|| |§' || ||, i 8

W Gutter V/_ffg{_ A ,____._;'|| Hull A

(1]
|1

I

1

@) Roof plan

Rainwater and storm water is stored in an underq’uum tank with Service ducts are situated out of site in the service H"EIJE. ThEl_.I are
submersible pump. A Submersible pump, with sensor - pumps EHEiﬁJ accessed from staff areas and prohibit any public El'ltl'l_.l.
abundant water into storm water channels in road reserve. From the duct, sewerage is connected to the connection in the

road reserve, the site falls to the South corner near Lynnwood
Aoad.
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Roof Plan Axonometric displaying the staggered roof
- allawing daylight penetration and natural ventilation
- the shadows cast on the platform direct passengers to the focus point in the distance ie. Loftus Versfeld Stadium
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Perspective view of the main entrance into the station from University road
The display screen not only acts as shading device but more so marks the entrance to the building
Users can see Loftus Versfeld and the precinct from this point - enticing movement in that direction
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View of the platform parallel to the railway - the two passages created by the steel structure literally divides the
two moverment zones. The staff offices above the platform convey a human scale within the large steel structure.
Once again circulation above is visible from this area
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Perspective from the viewpoint of an arriving passenger - with Loftus Versfeld Stadium as focal point.
Passengers can easily comprehend where to go - due to the open structure - exposing all modes of
movement, from all directions possible
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Perspective illustrating the arcade created by the steel structure reaching down and
touching that 'which belongs to the ground. Accentuating the spill out space of the commerce
but more importantly constantly reminding the users of activities on the higher level.
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Internal view showcasing the arcade
The arcade highlights the space created instead of the mass created
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Perspective view overlooking the station building - illustrating the possibllity of
events that may occur in the courtyard area
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Perspective view of the modal interchange, green route (urban park)
and the station building. All modes of mavement is visible from this point.
Thus defining this point as a node and facilitating decision making
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View from the Mezzanine level where staff members are accomodated

Surveillance necessary for security and station operators is ideal - a full 180 degree view of the platform is possible
Focal points in the landscape, such as the Engineering Tower building at the University of Pretoria, constantly
reminds users of their surroundings.
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Perspective from the exit point of the slipway (under the railway)

- 3 clear visual of circulation routes as well as the train arriving and departing on the platform - assisting with orientation and legibility
- the GkO mediamesh provides space for interaction with the users
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East Elevation
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West Elevation
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Column detail Cable system detail
— 1100x100%10%1 5KGM MILD STEEL EQUAL ANGLE COLUMN WELDED TO
, P 100X 100%15 (4] MILD STEEL
e i EQUAL ANGLE COLUMN WELDED ©
PLAN ASxISKSNZSTKGM MILD STEEL EQUAL LEG AMGLE PROFILE WELDED TO COLUMN 0 BTEEL FOGTPLATE
ADJUSTABLE MAUTICAL RIGGER WELDED TO
. COLUMN AND TO "BOX’ STEEL FRAME. 4
Walkwag detail CABLE SETS (@ EACH COLUMN

Ll rlr] 4 ar
1 30pQ STAINLESS STEEL STANTION WITH WELDED BASEPLATE RIGOER WELDED TO STELL FRAME

22 T&G TIMBER BOARD FLOOR

1 ‘= 150x50 TIMBER FLODR JOIST (@ S00MM CENTRES 35x35x5 MILD BTEEL
£ + M20 BoLTs EQUAL LEG AMOLE PEOFILE
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= * TIMBER PLATE

Z03xZ203x46KGE™ MILDO-STEEL H-SECTION WITH WELDED JOINTS

152X1 52X23KE™ MILD"STEEL H-SECTION WITH WELDED JOIN Y30 MAUTICAL CABLE

WITH JOINING MEMBER

SO0x50X3KGM MILD STEEL SQUARE HOLLOW SECTION WELDED H-SECTIONS

1 0MeM BASEPLATE WELDED TO COLUMN AND H-SECTION

Column footing detail

100x100x%15 (4} MILD STEEL EQUAL ANGLE COLUMN WELDED TO STEEL FOOTPLATE
L 2 B MiLD BETEEL EOUAL LEG ANGLE PROFILE WELDED TO COLUMN
Stair and balustrade detail
10M% 5
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J M3E BOLTS
MZ0 BoLTs
i — 115 FACEBRICK WALL
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STORAGE TAMK CALCULATIOM:
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