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Chapter 9

Technical resolution

introduction

The following section investigates the
decisions and motives that drive the
technical level of the proposed project. As
such, this section should be read in
conjunction with the accompanying set of
drawings. The objective of the investigation
is to establish an appropriate strategy to
achieve effective technical resolution of the
proposed building structure. With this in
mind, aspects such as a historical study, in
conjunction with a technical investigation,
informed the design decisions.

With the growing environmental concems,
both locally and internationally, as well as
the recent energy shortage in South Africa,
the implementation of sustainable principles
are elementary. It should however be kept
in mind that sustainable design
encompasses a myriad of aspects ranging
from issues such as passive systems,
material sourcing, and construction
processes. For this reason, the proposed
project selects to focus on solar shading
and cooling. The object is to enable
energy-independent occupant comtort as far
as possible.

B.O1  Early phols of Pralons Slallon [Bhen &l an ik o
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202  Inlmrior of ore of Bhs aheds 2l Freloria Skabon. Ths
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Linssaraily o Fralona)

Historical study

This section of the technical investigation
examines the materials used in South African
railway architecture as can be found in the
old Transvaal Province and as was
constructed by the NZASM. According to
De Jong, Van der Waal & Heydenrych
(1988:83) these old NZASM station buildings
are characterised by thrae distinctive
features. Firstly, they draw inspiration from
the railway architecture in Europe, and in
particular that of the Netherlands. This
influence is clearly observed in the use of
red brick and white sandstone which reflects
the ornamental language of the Dutch
Renaissance. Attention is deliberately drawn
to the central part of the facade. However,
they lack the impression of height that their
European counterparts achieve. Secondly,
the station buildings reflect an adaptation to
local circumstances. As such, many of the
station buildings were constructed using
locally avallable stone (sandstone, ironstone
(dolerite) and hornstone (“blouklip”). Brick
was used where [t is either more readily
available or cheaper. Corrugated iron was
used as roofing material as opposed to the
tiled roofs of their European counterparts.

A third distinctive feature is the use of
verandahs, and particularly 5o on smaller
station buildings. The local weather
conditions play a large part as it allows for
the free movement of passengers (De Jong,
Van der Waal & Heydenrych 1988:85).
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Considerations

Building mass

The investigation on the building mass was
conducted on two levels. Firstly, at a mass
level, resulting from the identification of
public open spaces located in front of the
station building and the two internal
courtyards on the southern side of the
proposed building. The latter two spaces
are identified as problem areas due to these
spaces baing shaded throughout the day in
mid-winter. Secondly, each individual unit
level was investigated in terms of its indoor
light quality, both on the northern fagade of
the retail and office complex and the eastern
fagade of the station concourse.

On a mass level, the investigation informs
bulk massing, the position of voids, and the
height of roofs in order to improve the
thermal and natural light quality, as well as
to address the street fagade in the broader
urban scheme.

Orientation

The proposed building’s orientation is a
direct result of its response to its urban
contaxt. As such, the building is aligned

to the two streets in front of it, and is thus
orlentated 5-degrees west off True North.
This configuration results in the retail and
office complex's main fagade predominantly
facing northwards, while the main facade of
the station concourse primarily faces east.
While the northern and eastern orientation
is advantageous for natural light and
dominant north-egastern summer wind for
ventilation purposes, the southern side of
the building, which opens onto intemal
courtyards, is exposed to the direction of
prevailing wind and rain.

Form

The shallow depth of the proposed building,
being informed by its urban context, allows
for good natural cross ventilation and natural
light penatration into the interior spaces. As
such, it is suited for office and other uses.
The south-facing courtyards are open and
allows for ventilation of the building interior
spaces. The primary circulation bridge to
the south of the building is exposed to the
direction of prevailing winds and rain, and
will need to provide protection from these.

Scale

The 3-storey large structure of the proposed
building requires that elements be introduced
to have to the building respond to the human
scale. This is achieved with the intreduction
of horizontal elements. On the northern
fagade, this translates into a large overhang
that provides both shelter from natural
elemants, shading from the sun, and defines
the circulation space.

Technical investigation
Natural ventilation

The proposed building is designed to make
use of natural ventilation. This is achieved
through windows and doors on the northern
tagade. The station concourse is an open
structure and therefore allows for ample
natural ventilation.

Storm water

Storm water is drained off the roofs and
connects with the storm water drainage
systemn that currently exists in the site.
Currently, this system drains to the railway
ling.

Fire protection

Fire protection of the proposed building is
achieved through the installation of two fire
hoses on each of the floor levels, along with
four fire extinguishaers. This is done in
compliance with Table 2 of Part T of the
SABS 0400, which requires one fire hose
per 500m? and one fire extinguisher par
200m?. These are accommodated in a
vartical shaft on the southern fagads.

In addition, the Multiservice Chilled Beam
System (MSBC) that is discussed later in
this chapter, has to capasity to house
sprinkler systems in their design.

Facilities for the disabled

Facilities for the disabled are provided by
the provision of elevators that allow for easy
access to both the platforms at the railway
line. Elevators are also provided to gain
access to the offices on the first and second
floar levels. All ablution facilities also provide
facilities for the disabled.

Artificial light

Artificial light is to be introduced to ensure
consistent lighting lavels with increasing
room depth. It is suggested that an
automatic lighting and sensor system be
installed.
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Circulation
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vertical circulation
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Structural system

The primary reinforced concrete structure of
the proposed building is based on a 6m x 6m
grid. It consists of columns and beams, with
lateral stability provided for by the service
shafts and concrete floor slabs. This

skeletal structure is informed by Le
Corbusier's “Domina Structure”, and allows
for flexibility within the building. As such, it
accommodates future changes to the
building programme.

Due to the adaptable nature of the proposed
building and its variable functions, the
building is designed to achieve flexibility.
This is achieved by the bulk of interior walls
consisting of dry-walling that can be easily
moved to achieve any required spaces.

This results in a reduction of the overall
weight of the building and enables easy
adaptation. In addition, dry-walling achieves
the required acoustic levels and is reusable.

Similarly, services are provided for by means
of vertical shafts. Floor to ceiling heights are
3.6m at ground floor level and 3.3m on the
upper levels and allows for the
accommaodation of suspended ceilings
should it be required for the effectiv
distribution of services, or for reasons
relating to accoustics.
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Vertical service ducts

Various services are housed in separate
vertical ducts located on the southern
fagade. These include wet services, fire
protection services, and electrical services.

914 Wl sarvices
816 Elesincal seavicns
816 Fire prolaciion
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Sun study

A SketchUp massing model of the proposed
building was composead to examine the day
lighting scenario. Natural lighting scenarios
were examined for both the summer and
winter solstices at 08:00, 12:00 and 16:00.
From this investigation it becames clear that
the summer scenario differs greatly from the
winter. In summer, the internal courtyards
are exposed to sunlight for the bulk of the
day, with minimal shade in the morning and
afternoon. This is not the case during the
winter solstice when the internal courtyards
are primarily shaded for the entire day.

This sun study determines that large
indigenous trees can be used to strategically
provide shade during the summer months.

Winier Salshcs

817 08300 Summar Solalice
BB 12900 Summar Solslics
218 18500 SiEmimar Solalics
220 08200 Winter Solstice
8.21 1200 Winksr Scislice
0.2 18500 Winlar Soislice
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Solar control

Vertical solar shading on the eastern and
western fagades of the station concourse Is
achieved with the use of Colt Shadowglass
Glass Solar Shading System. This system
provides a “solution to low energy building
demands by maximising natural daylight
whilst controlling solar heat gain and glare.
Shadoglass also affords a view outside,
ensuring that occupants remain connected
to the external environment” (Colt
International 2008:1). Solar control is
achieved through the use of a
THA-Thermo-Hydraulic control system,
which is self-powered by the sun using the
heat generated to expand or contract fluid
within a tube. This system requires no
external power, as absorber tubes that are
enclosed by mirrors detect the position of
the sun and force a hydraulic cylinder to
open or close the louvers. "When absorber
tube 1 gets hotter than tube 2, gasses in the
centra tube expand which hydraulically
control the cylinder rod, the louver will rotate
until both tubes are in equal alignment with
the sun™ (Colt International 2008:15).

923 OmMice nbarion with Colt Shadow Glass lauvres | Soures: | '
Calt Infernational 2008

924 Colt louvre systam (Source: Coll Imlermabional 2008}

928 Lousres on bullding exderor [ Soures: Call Inlernatiznal

2008) g4
926 Solar conlral machanics [Souras Call nemabanal

20048)
927 Lousme syslam on aasbar [Scade
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g.58 Frangars Carst chilled beam (Franger Systsms 2008)

B.29 Henging Caral with adjusiable suspsnsion win
(Franged Syslams 2008

B.a)  Mulliservice Chilled Beam Systams (MSCE) | Frangar
Syalams 2006)

B.51 Coaling princsle (Franger Systems S008)

B.32  Walar point conmaciion and Bow contrel machanism
(Franger Syshems 2006

£33 Chilled basm seianialisn (Frangar Syabama 2008)

B34 MELH Inolfice safling (Franger Systams 2008)

£.35 Instalistion (Franger Systams 2006)

Cooling system
Passive Chilled Beams

Chilled Beams are a cooling system that
offers an alternative to conventional
mechanical ventilation systems. It was first
introduced in 1962 and has been extensively
use in both the UK and Australia over the
past 15 years (Frenger Systems 2008).

Passive Chilled Beams use potable water as
a heat transfer medium. The water is
circulated through copper cooling pipes
bonded in aluminium heat transfer fins,
which enables the cooling of a large area
through both natural convection and
radiation (Frenger Systems 2008). As warm
air rise, it is drawn to the chilled beam and
cooled before returning downwards. This
results in the system being quiet and draft
free. The system can be fully integrated with
a normal suspended ceiling, but will require
perforated ceiling tiles immediately
surrounding it to work effectively.

Multiservice Chilled Beam Systems (MSCB)
offer the opportunity for even further
incorporation of services such as cooling,
uplighting and downlighting, condensation
sensors and integrated control valves, fire
alarms and sprinkler systems, as well as
pipework, ducting and power or
compartmental trunking. Passive Chilled
Beams provide up to 400 W/m (up to 150
W/m2) of cooling (Frenger Systems 2008).

The system requires low maintenance as it
has no moving parts. The use of copper
and aluminium means that the system is
both durable and recyclable. In addition, the
system has a life cycle guarantee of up to
25 years (Frenger Systems 2008).
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Drawings

B.38 Exialing sis plan
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Demolishments

Structures that are demolished for the
construction of the Gautrain project is
ilustrated by fig. 9.37.

The structures demolished within this
proposed project in shown in fig. 9.38.

&

BaT Seaba 1:400

8.37 Stuctures demolished by the Geulrain project
8.38 Demcishmant by this propesed preject
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Ground floor plan

B.41 Scabs 1:500

2.41 Ground lleor plan
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First floor plan
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Second floor plan

Scade 1:400
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Roof plan

844 Foal plan
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Marthern facade detail
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Station concourse roof 0.6 mm Brownbuld Klip-Lack 700 KLTS concailed fluing
sheat matal rood faed Irom abowe io sbesl puring with
e 10-24 x 16men long Water Head Tak sall lapping scraws
Ine 4 3mim predrilbed hobss as pai supglies at 21 00mm
canisrs o 107 slops
OuE mm Brownbuld Klip-Lock 700 KLTE concalled fadng
sheal matal rosd Teed from above bo stesl purling with
o, 10-24 ¥ 16 long Water Haad Tak zall tapping scraws 200x200x3 custam benl galvanized stesl guitter Rasd to sbeal
intg 4_3mm predribed holas as par supplier at 2100mm lipped channals at 2000mm canlens
canlars 1o 107 shps
CuBasbrush
S00x200x3 custam bent gahanized stesl gutter foed 1o sl
lipped channals al 2000mm canlerns
Gubierbrush
F00xE800xE.8 feed aluminum shading fin at 32° e o sheel
truss design o resisl wind loads of up e B00M/ME 1o
manulnetumers dabasd
100mmid circular hollow section walded o steal lat bar bo
Engineesr spacificaton
TEmmME circular hollos sechon walded o siesl il bar to
Engineer spacification
E0EuB06EE gbeel H-column bolled 1o sbeel fool plate with
M0 balls
A0Ex12T sleal |-profle truss af B000mm centara ko Enginear ‘ S
spacificalian e
150200510 staed unequal ke anghs cleal waldad 1o steal =
l-aection ralber at 1800mm canlens Y
200X75.20x3.0 stoel lipped-channal bolled to sieel angle S
cleat with 4xM16 bolts “,
BOmmE PYC minwater down pipe cast b concrete ool
a8.51 Scale 1:20
Sisal laot plate
Grouting
S0mmid stesl halding-down bolts cast inio concrebe column
8951 Sialion raal edge detall 1000mmid renlonced concrele columns at BOO0MM canlen
852 Stalion raol gulber & eslumn conneslion

a.52 Seals 120 i} Eﬂll‘.r m
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Retail & office wing details

0.6 i Brownbuild Klip-Lack 700 KLTE eancailed xing
aheat matal rool fasd om abowe bo stesl puring with

o 10-24 ¥ 18 long Walsr Haad Tek sell tapping screws
inde 4.3mm predrilied hobas as par supplisr at 2100mm

s
Edmm mineral fibre insulaion bankat

Muftiess fibre camant board in-fl panel fxoed babwesn mitars

Cailing board txed to rafters

254146 sieal Feachon rafers al B000mm cenlres o
Engineer spacificaton

Cuslom made sieal -eaction

——— e [T

B.E5 Scala 1:10

0.6 mm Brownbulld Klip-Lock 700 KLTE concalled fixing
shieal metal nood foed from abewve to sbeed purlins with

i 10-24 ¥ 16 long Walsr Head Tek sell tapping scraws
il 4 3 peesdrilled hodas as par supplier al 2100mm
canpliang o 107 shope

50mm minenal fibre insulation bianket
Gaiing board lived to raftars

2645148 stedl l-saction rallers al GO00MM canines lo

S ;‘H"—""'"‘-H"-—-..,__h_-.________
Rainkorced concrels gutter oy

Walsrproofing on minkmum 40mm screed to fall 1700 ———

ralrwaler outhel /
Concrabe scraed with 1:70 kall to oullsl

280mm reinforced concrete beam and alab o Engineas
B.53 Station rool main tuss specilication \
B.64  Sislisn rool siflenens
8.65 Rool detall on north lagade
268 Rool Ring on south Beade 9.56 Sealw 1:10
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Circulation bridge detail

S 90 @
o 00 @ k={)

=]
o

5.

L

of| e Sloel plate cast inbo contreds colum

B05x1 27 st l-saction bolled bo stesl beam
o 1o = -]
T 10
r og e L -]

LEImmE relnforced concrala columns al BOD0mMM cenlres o

Engimaar specilication

:'I'I 1 \;\\\\ 10mmi raaded rol cast into concrets stab
Cable tray

Lighting lixture

a a Brownbulll permanent shuthering concrele slab o Enginees
specification

a o

& 7 100TE sbaed unegual angle walded o sles| -saction

% ° 305x1 27 sleal -seclon beama al B000mm cenires bolled o

o 8 rednforosd cancrele basm and calumns o Enginear specilication
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o 4 .
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49.57 Seals 1:20
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Perspectives

L1
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BED View fram Ba propossd plaza
BE1 View of plaza & slalion

B.62 Siallen concourss

863 Looking east noar Park Stiaal
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Concluding comments

The proposed building is the consequence of
a process that, from the beginning, had no
clear image of the outcome. Itis a procass
that was driven by rational, cumulative
decigions taken within the bigger picture of
development frameworks and historical
references. This process was concemned with
craating a place rather than an object or a
preconceived outcome. Its aim was to
re-generate a culture of “publicness”, of
collective public ownership and responsibility
for public space. Past and future is
interwoven by retaining selective parts of the
existing Rissik Station building, and
incorporating these into the proposed
complex.
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