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10.1 Introduction
Following the design intentions to connect 
the urban and natural realms, the technical and 
technological investigation aims to further develop 
and actualise the hybrid typology. The technical 
concept therefore stems from and perpetuates the 
idea that the building is an extension of the park 
and landscape, and the park is an extension of the 
building. The form, structure and materiality of the 
building consequently reinforces and expresses the 
notion of the building as a constructed landscape 
and connecting interface. 

Tectonic, technical and technological considerations 
assist to refi ne the design concept and a reciprocate 
mode of expression comes to the foreground. The 
mode of expression is also combined with elements 
of merger to create a building that responds to 
its urban and “natural” context. As the technical 
resolution of the project is interlinked with the 
design process, the technical and technological 
development ultimately becomes another design 
iteration and layer that informs and develops the 
fi nal building product.

178 HYBRID

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



Figure 10.1 ~ The elevated landscape.jpg

The elevated and constructed landscape
Source:Author
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Figure 10.2 ~ Concrete expression.jpg

Figure 10.6 ~ Stereotomic mass.jpg

Figure 10.5 ~ Between landscape and town.jpg

Figure 10.3 ~ Semi buried spaces.jpg

Figure 10.4 ~ Plaza & tower.jpg

Sculptural concrete, expressed in form and texture. 
Source:  Simona Rota for Menis Arquitectos

Sacred Museum of Adeje and the Plaza of Spain. A stereotomic mass embedded into the surrounding topography. Source:  
Simona Rota for Menis Arquitectos

The plaza and tower overlooking the surrounding landscape 
Source:  Simona Rota for Menis Arquitectos

The building and plaza is integrated in the context of town and 
landscape. Source:  Simona Rota for Menis Arquitectos

The semi-buried spaces with their articulated openings are situated 
below the public plaza. Source:  Simona Rota for Menis Arquitectos
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10.2.1 Tectonic Precedent: Sacred Museum of Adeje

10.2 Technical Precedents

Project: Sacred Museum of Adeje and the Plaza of Spain
Architect: Fernando Menis, Menis Arquitectos 
Location: Adeje, Spain
Programme: Flexible exhibition spaces and plaza
Client: Municipality of Adeje, Spain
Year: 2006

The project was awarded with 
the 2012 European prize for urban 
public space and included the new 
“museum” building and municipal 
facility, as well as an extension and 
remodelling of the existing Plaza of 
Spain. The Sacred Museum is selected 
as a tectonic precedent due the project’s 
similarities with that of the Hybrid. 
It also provides a series of spaces that 
are able to accommodate a fl exible 
public programme and as the building 
is situated at the edge of the town, it 
also required an aesthetic that would 
respond to the context of the town, 
existing buildings and the surrounding 
landscape.

The sculpted stereochromic mass 
of the Sacred Museum is integrated 
and imbedded into the “rugged” 
topography of Adeje, with building 
spaces suppressed and buried into 
the landscape (Lomholt, 2016). The 
semi-buried spaces that is indented 

for community activities, particularly 
events and exhibitions, fl ow out to an 
upper plaza and public platform, which is 
celebrated by a projecting concrete tower 
(Lomholt, 2016). The Plaza serves as public 
stage, cafeteria and lookout point over the 
picturesque landscape and surrounds of 
Adeje (Menis, [sa]).

A simplistic material palette consisting 
of a combination of concrete applications 
and textures was employed. It also allows 
the surrounding landscape to take centre 
stage, but also gives justice to the sculpted 
and carved structure that is embedded 
into the topography. Board fi nished off -
shutter concrete highlights the sculptural 
lines of the monolithic structure and its 
articulated openings and polished concrete 
and basalt applications are used for 
secondary surfaces and fl oors. The robust 
nature of concrete is perfectly suited for the 
public nature of the building, but the poetic 
use of form and light allows this public 
infrastructure to present an aesthetic that 
is also elegant. 
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10.2.2 Green Roof Precedent, DBSA Welcome 
Centre
Project: Development Bank of Southern Africa Welcome Centre
Architect: Holm Jordaan Architects and Urban Designers
Landscape architects: Insite Group
Location: Midrand, Gauteng, South Africa
Programme: Welcome centre and gatehouse
Client: Development Bank of Southern Africa
Year: 2010

The Development Bank of Southern 
Africa’s (DBSA) Welcome Centre at the 
entrance of its Midrand campus was 
designed as a completely off -grid pavilion 
to conform to the sustainable policies of 
the institution. As part of this strategy the 
architects designed a sloping planted roof 
(Matthews, 2011:50), which is the reason 
for the selection of this precedent. The 
building’s intensive green roof will be the 
focus of the following short discussion, 
as the incorporation of a vegetated and 
landscaped roof has been present since 
the early concept and development of the 
hybrid building.

The motivation for the implementation 
of a green roof was twofold. Firstly, the 
soil for the indigenous grasses would 
provide desirable thermal mass to assist 
with the control of the internal climate 
conditions and secondly, it could off er the 
opportunity to harvest and manage storm 
water (HolmJordaan, [sa]). In addition 
it can be reasoned that green roofs are a 
potential bio-diversity element as they 
have the ability to support and promote 
life in environments that may otherwise be 
sterile (Dunnet & Kingsbury, 2008:43).

The DBSA roof is classifi ed as an 
intensive green roof, meaning that the 
roof is physically accessible, consists of 
deep soil layers exceeding 300mm (could 
accommodate a variety of plants) and 
requires a higher level of maintenance 
(Schmidt & Vollmer, 2013:295-296). In 
order to support the heavy loading of 
the soil, people accessing the roof, as 
well as the growing medium’s moisture 
content (wet load), reinforced concrete 
structures are typically used for 
intensive planted roofs in South Africa 
(Schmidt et al., 2013:298-300). At the 
DBSA Welcome Centre a reinforced 
concrete coff er slab supported by 
concrete columns was used. The top 
of the coff er slab was waterproofed, 
topped with a drainage layer, covered 
with geotextile and then fi lled with a 
suitable growing medium/soil for the 
selected vegetation. Refer to the detail 
supplied in Fig. 10.10.

The sloping, reinforced, off -shutter 
concrete roof and particularly its visible 
and defi ned edge is integral to the 
building’s aesthetic and architectural 
language. It creates a prominent 
secondary ground plane that connects 
to the surrounding grassland landscape. 
The slope also promotes a natural fl ow of 
water and presents a drainage solution 
for storm water runoff  (HolmJordaan, 
[sa]).
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Figure 10.7 ~ DBSA Welcome Centre a.jpg

Figure 10.8 ~ DBSA Welcome Centre b.jpg

Figure 10.9 ~ DBSA coff er slab.jpg

Figure 10.10 ~ DBSA roof edge detail.jpg

DBSA Welcome Centre. 
Welcome centre building with 
its sloped planted roof. Source:  
HolmJordaan

DBSA Welcome Centre. 
Welcome centre building 
with its sloped planted roof. 
Source:  HolmJordaan

The roof structure, a reinforced concrete coff er slab. Source:  
HolmJordaan

Detail of DBSA welcome centre roof edge. Source:  
Architective
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10.3 Structural & Tectonic 
Approach

Figure 10.11 ~ Structure concept plan.jpg

Figure 10.12 ~ Column alignment.jpg

Conceptual diagramme of structural approach on plan. Source:  Author

Concept sketch, alignment of columns and beams with the constructed landscape plane. Source: Author

A stereotomic approach was regarded 
as the most suitable based on the following 
considerations:

• the concept of the hybrid as an 
interface; 

• the development of the roof as a public, 
accessible and circulation component 
that features intensive landscaping 
elements; 

• the fl exible public programme of the 
building; 

• its horizontal scale; and 
• the intention of creating a constructed 

landscape. 

As such the development of a 
stereotomic aesthetic that fulfi ls the 
dual and hybrid role of structure and 
surface is implemented. It is believed 
that this, as in the case of the Sacred 
Museum, will aid to generate a tectonic 
language that will best articulate the 
notion of the building as a sculpted 
constructed landscape.

The building structure consists 
primarily of a grid of reinforced 
concrete columns that support a 
reinforced concrete waffl  e slab system 
that forms the roof and constructed 
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Figure 10.13 ~ Hybrid Structure & Skin.jpg
3D diagramme of structural and tectonic approach. Source:  Author
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landscape plane. The reinforced 
concrete waffl  e slab comprises a grid of 
rib beams to strengthen the roof, which 
will be utilised for roof vegetation, 
walkways and the social event space 
on the eastern edge of the building. 
There are however two exceptions, the 
central hinge point area with projecting 
vertical circulation that connects to the 
bridge and the event space above the 
restaurant kitchen area. The ground 
fl oor roof slabs in these two areas are 
handled diff erently, as these areas will 
not receive vegetation and therefore 
loads are reduced. Reinforced roof slabs 
without beams are proposed for these 
areas, as well as for their respective fi rst 
fl oor roof slabs. 

The main roof slopes in response to the 
site topography and in essence becomes 
an elevation and extension of the ground 
plane. In the western fl ank where the 
building cuts in below the natural 
ground level and an increased roof 
span is required, an external structural 

concrete skin provides additional 
support in the form of a perimeter beam 
of sorts and also acts as the basement 
retaining structure. 

The use of the column grid, waffl  e beam 
and slab combination permits a clear 
and open, fl exible internal space that 
can accommodate a variety of uses, 
while suffi  cient support is rendered 
for the external and intensive roof 
loads. The bridge on the northern 
side of the building and the ramp that 
connects to the ground plane on the 
southern side of the building both rely 
on their own independent structural 
systems comprising reinforced concrete 
columns.

The columns and waffl  e beams respond 
to the slope of the constructed landscape 
(roof slab). The majority of the columns 
and beams are therefore slanted, as the 
columns throughout the building are 
perpendicular to the roof slab in order 
to create an aligned geometry. This 
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Figure 10.14 ~ Kunsthal slanted columns auditorium.jpg

Figure 10.15 ~ Kunsthal slanted columns.jpg Figure 10.16 ~ Kunsthal section.jpg

Kunsthal Rotterdam. Photo indicating the slanted columns in response to the ramped fl oor above. Source:  OMA

Kunsthal Rotterdam. Photo indicating the slanted 
columns in response to the ramped fl oor above. 
Source:  OMA

Kunsthal Rotterdam. Section indicating slanted 
columns and aligned geometry. Source:  OMA

alignment expresses the relationship 
between the internal building spaces 
and the roofscape and celebrates the 
constructed landscape condition in 
the building’s structural and tectonic 
aesthetic. 

Rem Koolhaas/OMA applied a similar 
approach at Kunstahal in Rotterdam. 
Although the tectonic language of 
Kunsthal diff ers substantially from that 
of the Hybrid, Koolhaas used a series 
of slanted columns in the auditorium 

wing that responds to an access ramp 
and angled fl oor surface located above 
it. Refer to Figs. 10.14-10.16. The slanted 
columns and the ramped fl oor plane are 
expressed as an integrated geometry and 
structural aesthetic. Koolhaas further uses 
a glazed facade to display the structure to 
the surrounding museum park, hence it 
becomes part of the overall tectonic and 
architectural language of the building’s 
western facade (Kunsthal Rotterdam, 
1995:16).
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Figure 10.17 ~ Materiality.jpg
Collage. Source: Author

188 HYBRID

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



10.4 Material Palette and 
Application
The material pallet, as with the 
tectonic and structural approach, aims 
to express the duality of the selected 
materials. The palette is therefore 
kept basic rather than to implement 
an extensive combination of materials. 
This implies that the functional, 
aesthetic and textural qualities of a 
limited selection of materials can be 
explored and the diversity of these 
materials are showcased.

In-situ cast 30 MPa, off -shutter, 
architectural fi nished concrete is 
selected as primary building material. 
This decision is informed by several 
factors. The use of concrete is 
primarily motivated by the material’s 
well-known robustness and structural 
load bearing qualities (van der Merwe, 
2011:7). Due to the building’s public 
programme and the structural load 
bearing requirements resulting from 
the sloping and accessible intensive 
green roof, concrete is an obvious 
choice for the building structure. 
Additional potential benefi ts, such 
as the thermal mass and external 
noise reduction (Federal Highway 
Administration, 2011) provided by the 
mass of concrete are also desirable, but 
as the tectonic approach to the building 
combines structure and surface, the 
opportunity to incorporate concrete’s 
aesthetic and surface qualities comes 
to the foreground. 

The use of concrete as a surface 
material is contextually fi tting in terms 
of the surrounding urban environment. 
As presented in the Photographic 
Overview of the Node and Precinct 
Context in Chapter 4.2, the majority 
of the buildings in the area are 
constructed from a combination of brick 
and concrete with several prominent 
off -shutter concrete buildings either 
in close proximity to, or visible from 

the Hybrid site. Some of the prominent 
buildings and structures include amongst 
other Prestige Park, the Telkom tower and 
the Drie Lelies residential block.

Concrete buildings, as described in a 
recent article by Felix Salmon in the 
Guardian’s architectural feature (2016), 
are humble, unpretentious and often 
rooted in place due to the typical colour 
and characteristics obtained from the 
use of local aggregates. In response to 
the natural context and landscape, the 
use of concrete as a surface material is 
motivated by the same argument and it 
also relates to the strategy Menis used 
in the Sacred Museum (refer Chapter 
10.2.1). The simplicity of a stereotomic 
off -shutter concrete building provides an 
ideal backdrop against which the natural 
character of the surrounding landscape 
can be emphasised, while concrete 
casting technology and the use of texture 
enables the building to shine in its own 
right as a sculpted building landscape. 

A combination of off -shutter in-situ 
fi nishes and textures such as board-
marked fi nishes, rope fi nishes, as well 
as unformed fi nishes like polished and 
rough exposed aggregate concrete 
textures, are utilised respectively on 
walls, column, beam and fl oor surfaces. 
This approach also eliminates the need 
for additional building products, because 
the core material (concrete) functions as 
structure, mass and fi nish. By creating a 
rich textural palette, patterns of biophilic 
design are also implemented. For 
example, the visible wood grain of board-
marked fi nished concrete, achieved from 
using sand blasted timber boards in 
formwork (van der Merwe, 2011:62), is 
typical of the natural analogue strategy 
discussed in Chapter 5.4.

Syenite is a siliceous rock formation 
present on site (refer to Chapter 4.6) and 
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Figure 10.18 ~ Concrete fi nishes.jpg

Architectural concrete fi nishes

[a] Board marked Finish. 
 Source: Menis Arch.
 Off -shutter board fi nish concrete. 
Rough-sawn and sandblasted SA Pine timber 
boards in diagonal pattern to be use in lining 
of plywood formwork. Boards to be sealed with 
form oil prior to casting. Specifi ed for column’s, 
beams and feature walls.
[b] Roped fi nish. 
 Source: van der Merwe. 
 Off -shutter  rope fi nish concrete.  
40mm diameter damp hemp rope fi xed in  
formwork with pins at 250mm centres.  Rope 
can be removed  48 hours after casting.  Rope 
fi nishes are ideal for exposed external surfaces 
as the texture reduces streaking and distributes 
water fl ow(van der Merwe 2011, 17) and will 
therefore be used for prominent external walls 
and the roof perimeter. 
[c] Exposed aggregate, semi-polished concrete 
fl oor fi nish for external application.  
 Source: Lafarge.  
 A robust slip resistant fl oor fi nish ideally 
suited for the external walkways, ramp and 
bridge.  
[d]Polished concrete fl oor fi nish for internal 
applications.  
 Source: Geocrete.  
 A smooth textured and uniform fi nished 
achieved by honing and polishing the concrete 
fl oor surface.
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due to its high strength and weather-
resistant properties is suitable for 
use as an aggregate in concrete 
construction (Kogel, Trivedi, Barker 
and Krukowski, 2006:654). Selected 
rock from site excavations may 
therefore be crushed and used as an 
aggregate for the external exposed 
aggregate fl oors.

Local clay face brick is used for certain 
internal walls, external screen walls 
and exposed portions at ground level 
along the southern facade. The use 
of brick responds to the surrounding 
context and tradition to use brick in 
Pretoria. The earthy tones of the local 
clay face brick will complement the 
neutral tone of the off -shutter concrete 
and add another textural layer to the 
palette.

Juxtaposing the heavy stereotomic 
building mass, articulated openings 
with recessed glazing and aluminium 
framed, glazed facade components 
are used throughout the building along 
the northern, southern and eastern 
facades. The fenestrations establish a 
connection between inside and outside, 
permits natural light to penetrate 
the internal building spaces and the 
incorporation of operable windows 
in the multipurpose spaces and 
restaurant allows passive ventilation. 
Stack doors are used in the restaurant 
area along the eastern edge, closest 
to the wetland to allow the space to 
be completely opened during summer 
in order to emphasise the connection 
with the waterfront and “nature” 
edge. Clear low-E glass is specifi ed 
to improve thermal performance by 
limiting potential solar heat-gain and 
where the northern facade consists 

of large portions of glazing, the glazing 
is also angled to reduce the area of solar 
penetration. 

12 mm Danpalon multicell panels, a 
structural polycarbonate clear panel with 
ultraviolet (UV) coating, will be used as 
glazing element for a series of patented 
ventilated aluminium framed skylights 
in the multipurpose spaces. The panels 
are lightweight, durable, provide good 
and even light transmission, eliminates 
glare and its insulating properties ensure 
thermal comfort (Rainbowskylight, [sa]).  
The polycarbonate glazing has a Solar 
Heat Gain Coeffi  cient (SHGC) of 0.61 and 
a U-value (thermal transmittance) of 1.84 
W/m²·K, which is superior in comparison 
to low E glass in thermal break aluminium 
framing that has a total
U-value of 2.41 (SANS 204:2011,14). 
Rhino wood, a thermally modifi ed 
wood that is particularly suitable for 
external applications such as decking, 
cladding and sun screens and will be 
used for the elevated roof walkways, 
terraced decking, sun shades, bench 
seating slats and external tables. Rhino 
wood is a patented trade product that 
employs thermal treatment and pressure 
impregnation to increase the strength 
and durability of sustainably sourced 
South African pine (Rhinowood, [sa]). 
The process does not use chemicals 
or any toxic oils and delivers a durable 
product that has a reduced moisture 
absorption rate and is thus substantially 
less susceptible to swelling and shrinking 
caused by exposure to water. Rhino wood 
has class 1 durability rating and does 
not require any treatment through its 
life span, other than colour treatment if 
required (Rhinowood, [sa]). The natural 
greying and patina produced by leaving 
the timber untreated is however desired  
and will allow the timber to mature with 
its surroundings. 
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Figure 10.19 ~ Secondary material pallette.jpg

From top to bottom:
1. Earthy clay facebrick, Corobrick Redwood
2. Travertine from local Rosema factory
3. Glazing and fenestrations
4. Danpalon multilight structural polycarbonate 

panels with uv coating
5. Rhinowood 
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10.5 Environmental Strategies
10.5.1 General 
Considerations

Site conditions permit the building 
to be orientated north, with small 
portions of the building facing east 
and west. A basic sun study indicates 
that overshadowing in winter from tall 
buildings in close proximity to the site 
will not be a major concern, as only 
a small portion of the Hybrid (on the 
western fl ank) is aff ected late in the 
afternoon before the sun sets. Refer 
to Fig. 10.19.

Natural lighting and considerations to 
optimise natural lighting relevant to 
the uses of the internal spaces were 
considered and fenestrations and 
skylights are provided accordingly. 
Refer to Fig. 10.. ...

The low vertical scale of the building 
allows existing and new deciduous 
trees along the north, east and western 
facades of the building to shade the 
building envelope in summer, reducing 
solar exposure on the surface, while 
winter sun will penetrate the glazing 
along the northern facade during 
under-heated periods (Oberholzer, 
2011:19). Evapo-transpiration, a 
process by which plants transforms 
heat into moisture, will also assist 
with creating a cooler environment in 
summer due to the roof vegetation and 
the surrounding landscape vegetation 

(Schmidt et al., 2013:297). 

Thermal mass provided by the thick 
concrete walls, concrete fl oors and roof 
will allow the building envelope to absorb 
and retain heat during the day and release 
it at night time. The earth surrounding 
the semi-basement western fl ank of the 
building adds additional mass particularly 
around the western edge of the building. 
This is benefi cial for thermal performance 
and will aid in reducing the penetration 
of unwanted noise from the surrounding 
urban environment into the events hall. 

The intensive planted roof will promote 
bio-diversity and foster an improved 
ecology, as the proposed selection of local 
indigenous plant species will attract birds 
and insects such as bees and butterfl ies. 
The typical roof detail is depicted in Fig. 
……. The green roof provides thermal 
mass and will help insulate the building, 
reducing the mechanical cooling and 
heating requirements. Other advantages 
include the management of water run-off  
and the increased roof lifespan obtained 
from a well maintained green roof 
(Schmidt et al., 2013:296-297). 
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Figure 10.20 ~ Sun study.jpg
Sun study, investigating the potential overshadowing from adjacent buildings in winter. Source: Author
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10.5.2 Bulk Services

10.5.3 Water

As the site is located in a serviced 
urban area, bulk services like water, 
sanitation, electrical and waste 
disposal is assumed to be supplied by 
the City of Tshwane municipality. The 
elected service of choice that will be 
resolved in more detail is Water.

Water is a very valuable natural 
resource and as stressed in earlier 
chapters, South Africa’s freshwater 
sources are under severe strain to 
meet current water demands. The 
Hybrid’s water management strategy 
therefore includes the collection of 
rain water and runoff  from the roof 
and other hard surfaces on site, as 
well as the re-use of grey-water. As 
the site is located in a serviced urban 
area, potable water will be obtained 
from municipal supply. Harvested 
rain water, runoff  and recycled grey 
water feeds an on-site surface fl ow 
wetland and will eventually be used for 
irrigation purposes and the fl ushing 
of water closets after having been 
suffi  ciently processed. 

Water will also be abstracted from 
the Apies River channel by means of 
constructing a small sump in the base 

of the concrete channel and directing 
water to a temporary underground 
storage tank at a lower level. The 
necessary trash trap, as well as oil 
and grit traps will be installed. The 
water will subsequently be pumped 
to the surface fl ow wetland. By law, 
as stipulated in the National Water 
Act, 1998 (Act No 36 of 1998) any 
abstraction of water from a river 
requires a water use licence. The 
outlined strategy and calculations to 
follow is based on the premise that a 
Water Use Licence Application (WULA) 
for the abstraction process has been 
successful and the relevant licence has 
been obtained from the Department: 
Water and Sanitation (DWS). 

As the base fl ow in the river channel 
provides a year round supply of water, 
water abstracted from the channel 
is an ideal source for the proposed 
surface fl ow wetland, which fl ows via 
gravity from the South Block to the 
North Block. An overfl ow point at the 
end in the North Block releases the 
water back into the river channel. 
The wetland serves as a symbolic 
celebration of the Apies River and the 
water heritage of Pretoria. The new 
waterfront will enhance the ecological 
character of the area and serve as 
place making tool. 

The water strategy is diagrammatically 
illustrated in the following fi gures and 
tables.
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Figure 10.21 ~ Water strategy.jpg
Source: Author
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Figure 10.22 ~ Wetland species selection.jpg
Source: author
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Source: Author

Figure 10.23 ~ Water process diagram.jpg
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Source: Author
Figure 10.24 ~ Water Management plan.jpg
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Figure 10.25 ~ Abstraction.pdf
Source: Author
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Figure 10.26 ~ Water yield.pdf
Source: Author

TECHNÉ & TECHNOLOGY 203

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



Figure 10.27 ~ Water demand.pdf
Source: Author
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Figure 10.28 ~ Water demand.pdf:2

Source: Author
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Figure 10.29 ~ Municipal water demand.pdf
Source: Author
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Figure 10.30 ~ Water balance.pdf
Source: Author
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10.5.4 Heating, Cooling and Ventilation

A hybrid system combining both 
active and passive systems is used 
due to the varied scale and diversity of 
internal spaces. As discussed earlier, 
the building’s green roof will assist with 
climate mitigation and reduce the energy 
requirements of the mechanical systems 
employed.

The excavations for the events hall in the 
western fl ank present the opportunity to 
use a geo-exchange heating and cooling 
system (geothermal pipes) throughout the 
building on the Upper and Lower Ground 
Levels. A geo-exchange system (earth 
tubes) cools air in summer and heats air 
in winter, since the earth is either used 
as a heat sink or a heat source (Sayed, 
2012:189). The geo-exchange process 
conditions the temperature of the air by 
means of the temperature diff erential 
between the atmosphere and the 
constant temperature of subterranean 
soil (typically at 18˚C).  

Air enters the geo pipes from (fanned) 
intake air vents situated on the southern 
side of the building below the fl oor 
level. Subsequently the air is circulated 
in a looped system of buried horizontal 
pipes where the temperature exchange 
occurs due to the surface contact with 

the earth. Conditioned air, cooled or 
heated depending on the season, is 
then released into the internal building 
spaces via a series of integrated and 
strategically placed supply vents just 
above fl oor level along the building 
envelope. 

The events hall, due to its size and 
capacity, will also be fi tted with an 
active Heating Ventilation and Air 
Conditioning (HVAC) system. The 
geo-exchange system will regulate 
temperatures under moderate 
conditions and temperature sensors 
will ensure a switch to the active 
system under extreme conditions. 
Heat inside the events hall is collected 
by means of return air vents situated 
at the highest point of the space.
The other building spaces, such as 
the multipurpose spaces and the 
restaurant areas, have strategically 
placed operable windows and doors 
along the northern and southern 
facades, ideal for natural cross 
ventilation and passive control that 
the occupants can manage. The 
multipurpose rooms also have a series 
of ventilated skylights where hot air 
can escape at the higher levels of the 
space.
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Figure 10.31 ~ Heating, cooling and ventilation strategy.jpg
Source: Author
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The Sustainable Building 
Assessment Tool (SBAT) was used to 
analyse the approach to sustainability 
and important infl uential factors 
required to achieve related goals. The 
tool measures, social, economic and 
environmental factors as a combined 
platform for sustainable performance. 
The results are depicted in Fig. 10.23.

10.5.5 SBAT 
Performance

Figure 10.32 ~ SBAT- assessment.jpg
Source: Author
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10.6 Drawings and details

Figure 10.33 ~ Site plan.pdf
Source: Author
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Source: Author
Figure 10.34 ~ Combined Ground Floor Plans.pdf
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Source: Author
Figure 10.35 ~ Roof plan.pdf
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Source: Author
Figure 10.36 ~ Elevations.pdf
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Source: Author
Figure 10.37 ~ Section A_west.pdf
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Source: Author
Figure 10.38 ~ Section A_east.pdf
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Source: Author
Figure 10.39 ~ Section B.pdf
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Source: Author
Figure 10.40 ~ detail 01.pdf
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Source: Author
Figure 10.41 ~ detail 02.pdf
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Source: Author
Figure 10.42 ~ detail 03.pdf
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10.7 Visualisations
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Source: Author
Figure 10.43 ~ Visualisation Eastern Edge.jpg
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Source: Author
Figure 10.44 ~ Visualisation Rooftop Garden.jpg
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Source: Author
Figure 10.45 ~ Visualisation Southern link.jpg
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Source: Author
Figure 10.46 ~ Visualisation Street Edge.jpg
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