Part 3: Synthesis

Introduction

In the research proposal of this mini-dissertation, the connection
between sport and architecture was made evident by comparing
both to a form of spatial organisation and expression (Cleary,
2017). The commonalities exist in that both sport and
architecture generally have a frame - be it formal or informal,
permanent or temporary - and within this frame, a performance
by or experience of the user. The merging of the frame and the
performance it accommodates is what transforms generic space
into ‘place’ (Cleary, 2017). Noting that the frame impacts the
performance (hence, architecture can impact the athletic
performance of an athlete), it is vital that this frame needs to be
clearly defined. Generally, the frame in sport exists as the field
of play itself: the boundaries of the soccer pitch, the painted line
on a tennis court or the carefully demarcated lane-lines of a
swimming pool. In architecture, this frame can be extended past
merely the field of play, encompassing the surrounding and
supporting spaces that house and accommodate this field of
play and the athletes within it as well. This architectural frame
becomes defined through its structure, materiality, form and
technological functionality. |deally, these aspects should work
together in harmony to create pleasant and, ultimately, athletic
performance enhancing experiences for the athletes and other
users.

Figure 114: The current TuksAquatics Complex (Slechter, 2021 ) GRSVl



Intentions for technology in design

The second portion of the original research question states: “How can the design of sports architecture be improved to benefit and enhance the performance of
the professional athletes it serves?” Relating this to the architectural issue of functionality being favoured over experience in sports design, it becomes clear
that the frame of sports architecture cannot be a generic formal, structural, material or technological solution. Instead sports venue designers must merge
technological thinking with experiential design intentions to ensure that the athletic performance enhancing potential of sports architecture is maximised.

In order to achieve this, the design is divided into four main design languages that guide the technological, formal and structural resolution of the larger sports

venue. These four languages are based on previously discussed principles of environmental psychology in design that enhances the experience and
performance of the user (figure 115).
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Figure 115: Scale of structural languages in terms of previous psychological findings Author, 2021)
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The materiality of each language is based on a response to the
features of the existing building and the larger sports campus. The
buildings on campus employ varying methods of construction,
materiality, architectural style and form. However, an overarching
theme exists in the high natural value and low structural intensity
of the Hillcrest campus (figure 116). Landscape and nature are
given preference over built structure - a theme that has been
explored in the earliest stages of the design and that contributes to
psychologically supporting environments for athletes.

The roof form acts as an extension of the existing landscape at the
east of the site (figure 117). Man-made structures and functions
are housed beneath the raised earth and roof. Hence, the
materiality of the roof and the structures beneath and beside it
differ. The roof of the arena, as a new element that belongs to the
landscape, is constructed with natural materials such as timber
(treated plywood that is locally sourced). Along with slanting green
roofs and translucent polycarbonate, the roof mimics the light, airy
and tranquil vegetation of the rest of the campus. Polycarbonate is
used due to its high insulative properties that prevent
condensation in the roof interior of often-humid spaces like indoor
swimming pool facilities. Furthermore, the translucent light
transmission allows natural daylighting without allowing too much
heat gain in the interior of the arena. Green roofs also allow
natural insulative properties, creating more comfortable indoor
environments at the offices and consultation rooms.

On the other hand, the man-made structures below and beside the
roof are constructed of typically man-made materials, related to
the materials chosen for the existing building (old squash courts)
and spectator stands. This includes: exposed reinforced concrete
as a dominant structural material as well as yellow facebrick as a
dominant infill (and sometimes structural) material. Facebrick is
favoured over plastering and painting walls to relate back to the
existing building as well as to reduce the maintenance that will be
needed on the building in the future.
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Four Languages for technology in design

Language 1: Enclosure & extending the ground plane

Sensitive spaces in the facility, such as sports psychology and
nutritionist offices and injury rehabilitation spaces are enclosed beneath
the roof, creating a private and secure environment for athletes. The
roof, acting as an extension of the landscape, encases the athletes in
nature. The structural make-up of these spaces enhances the theme by
using concrete as the dominant material. Structure, infill and even
furniture are merged into a single concrete mass, giving the impression
of protective spaces that are carved out of the landscape and enclosed
within it. These spaces, being completely separate from the existing
buildings on the opposite side of the swimming pool, take on a new
design and structural language. This even translates to the treatment of
the concrete at this portion of the site, where concrete formwork marks
are left exposed, to give the impression of natural, unfinished carvings
in the earth. The new language of spatial organization can be seen on
the plan (figure 121).

As this portion of the arena is enclosed and tightly fitted beneath the
landscape (and its extension into the roof), the connection between the
roof structure and the concrete masses below become an important
element to resolve. The intention is that the roof and landscape join
seamlessly with one another so as to create a continuous landscape
that stretches up and over the arena, blending the arena in with its
surroundings (Seen in the iterations of figures 120-128).
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Figure 118: Language 1: Enclosure (Author, 2021)
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Figure 119: Supporting site diagram to show locality (Author, 2021)
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200x200x10mm GANANISED 51 L SUGARE HOLLOW SECTION COLUMN

WELDED TO 500X500x10mm GALVANISED STEEL BASE PLATE BOLTED TO
INSITU-CAST REINFORCED OFF-SHUTTER CONCRETE COLUMN

75mm THICK 1900X1100mm VARNISHED PLYWOOD PANEL BOLTED TO
70X70X8mm GALVANISED STEEL ANGLE CLEAT BOLTED TO 150X150X8mm
STEEL TRUSS MEMBER

6.6m RADIUS, 35mm THICK CURVED TRANSLUCENT X-LITE STRUCTURAL
POLYCARBONATE ROOF SHEETING FIXED TO POLI-LOK JOINING STRIP
AT 1250mm cts. SCREWED TO 300X100mm VARNISHED PLYWOOD BEAM

GALVANISED TRIANGULAR STEEL TRUSS WELDED TO 200mm DEEP GALVANISED
STEEL END CAP, BOLTED TO 10mm THICK GALVANISED STEEL PLATE AND 2500mm
HIGH REINFORCED OFF-SHUTTER CONCRETE UPSTAND

METAL COUNTER FLASHING FIXED TO 2500mm HIGH REINFORCED OFF-SHUTTER
CONCRETE UPSTAND WITH URETHANE ADHESIVE AND SEALED WITH SILICONE SEALANT

250mm REINFORCED OFF-SHUTTER CONCRETE SLAB TO ENGINEER'S SPECIFICATIONS

WATERPROOFING LAYER TO SPECIALIST'S DETAIL
DRAINAGE LAYER TO SPECIALIST'S DETAIL
ROOT BARRIER TO SPECIALIST'S DETAIL

500mm TALL ANTISLIP SILL FIXED TO STRUCTURAL ROOT BARRIER TO PREVENT
EROSION ON SLANTED GREEN ROOF

1200mm WIDE SAFETY GLAZING SKYLIGHT WITH ALUMINIUM FRAME BOLTED
TO 250mm THICK AND 1100mm REINFORCED OFF-SHUTTER CONCRETE
UPSTAND AND 350mm THICK REINFORCED OFF-SHUTTER CONCRETE
RETAINING WALL. JOINTS TO BE SEALED WITH SILICONE SEALANT

~ 600X1000mm AND 100mm THICK IN SITU CAST REINFORCED OFF-
SHUTTER CONCRETE GUTTER
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Figure 123: Iterations attempting to create a seamless connection between roof and landscape (Author, 2021)
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Figure 124: Iteration of the roof structure to determine how the roof and landscape will merge (Author, 2021)
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1700mm WIDE AND 2200mm DEEP GALVANISED STEEL TRIANGULAR TRUSS:
MAIN HORIZONTAL TRUSS MEMBERS TO BE 200X200X10mm GALVANISED STEEL

SQUARE HOLLOW SECTIONS. VERTICAL TRUSS MEMBERS AND HORIZONTAL -

BRACING MEMBERS TO BE 150X150X8mm GALVANISED STEEL SQUARE HOLLOW
SECTIONS

10mm THICK AND 600X1000mm FIBRE GLASS RAINWATER GUTTER
BOLTED TO 200X200X10mm STEEL TRUSS MEMBERS AND SEALED
WITH SILICONE SEALANT

note: fibre glass gutter with steel supports below allows for walkability and roof
maintainance

100mm RADIUS INLET PIPE IN 1900X1100mm VARNISHED PLYWOOD -

PANEL SEALED WITH SILICONE SEALANT
Note: houses electrically operated mehcanical fan to re-circulate air internally

75mm THICK 1900X1100mm VARNISHED PLYWOOD PANEL BOLTED TO
70X70X8mm GALVANISED STEEL ANGLE CLEAT BOLTED TO
150X150X8mm STEEL TRUSS MEMBER

METAL FLASHING FIXED TO 600X1000mm FIBREGLASS AND
REINFORCED CONCRETE GUTTER WITH URETHANE ADHESIVE AND
SEALED WITH SILICONE SEALANT

METAL COUNTER FLASHING FIXED TO 2500mm HIGH REINFORCED
OFF-SHUTTER CONCRETE UPSTAND WITH URETHANE ADHESIVE AND
SEALED WITH SILICONE SEALANT

200x200x10mm GALVANISED STEEL SQUARE HOLLOW SECTION COLUMN

WELDED TO 500X500x10mm GALVANISED STEEL BASE PLATE BOLTED TO
INSITU-CAST REINFORCED OFF-SHUTTER CONCRETE COLUMN

DRAINAGE LAYER TO SPECIALIST'S DETAIL

WATERPROOFING LAYER TO SPECIALIST'S DETAIL

500mm TALL ANTISLIP SILL FIXED TO STRUCTURAL ROOT BARRIER TO
PREVENT EROSION ON SLANTED GREEN ROOF

250mm THICK REINFORCED OFF-SHUTTER CONCRETE SLAB TO ENGINEER'S
SPECIFICATIONS

ROOT BARRIER TO SPECIALIST'S DETAIL

5000mm HIGH INSITU CAST REINFORCED OFF-SHUTTER CONCRETE COLUMN
WITH HOLLOWED OUT CENTRE FOR GEOTHERMAL VENTILLATION PIPE

&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Quef YUNIBESITHI YA PRETORIA

© University of Pretoria

Figure 126: DETAIL A1 (Author, 2021)
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600X1000mm AND 100mm THICK IN SITU CAST REINFORCED OFF-
SHUTTER CONCRETE GUTTER ON INTERNAL LOAD BEARING
REINFORCED CONCRETE WALLS

GALVANISED TRIANGULAR STEEL TRUSS WELDED TO 200mm DEEP
GALVANISED STEEL END CAP, BOLTED TO 10mm THICK GALVANISED
STEEL PLATE AND 2500mm HIGH REINFORCED CONCRETE UPSTAND

METAL FLASHING FIXED TO 600X1000mm FIBREGLASS AND
REINFORCED CONCRETE GUTTER WITH URETHANE ADHESIVE AND
SEALED WITH SILICONE SEALANT

75mm THICK 1900X1100mm VARNISHED PLYWOOD PANEL BOLTED TO
70X70X8mm GALVANISED STEEL ANGLE CLEAT BOLTED TO 150X150X8mm
STEEL TRUSS MEMBER

10mm THICK AND 600X1000mm FIBRE GLASS RAINWATER GUTTER BOLTED TO
200X200X10mm STEEL TRUSS MEMBERS AND SEALED WITH SILICONE SEALANT
note: fibre glass gutter with steel supports below allows for walkability and roof
maintainance

1700mm WIDE AND 2200mm DEEP GALVANISED STEEL TRIANGULAR TRUSS:
MAIN HORIZONTAL TRUSS MEMBERS TO BE 200X200X10mm GALVANISED STEEL
SQUARE HOLLOW SECTIONS. VERTICAL TRUSS MEMBERS AND HORIZONTAL
BRACING MEMBERS TO BE 150X150X8mm GALVANISED STEEL SQUARE HOLLOW
SECTIONS

5mm THICK, 200mm RADIUS POLYETHYLENE VENTILATION PIPE
COVERED IN 100mm THICK PIPE INSULATION RESTING IN UNDERSIDE
OF GALVANISED STEEL TRIANGULAR TRUSS

LED STRIP LIGHTS IN STRIP LIGHT CLIPS FIXED TO

UNDERSIDE OF TRIANGULAR STEEL TRUSS ———

100mm RADIUS INLET PIPE IN 1900X1100mm VARNISHED PLYWOOD
PANEL SEALED WITH SILICONE SEALANT
Note: houses electrically operated mehcanical fan to re-circulate air internally

200x200x10mm GALVANISED STEEL SQUARE HOLLOW SECTION COLUMN
WELDED TO 500X500x10mm GALVANISED STEEL BASE PLATE BOLTED TO
INSITU-CAST REINFORCED OFF-SHUTTER CONCRETE COLUMN

5000mm HIGH INSITU CAST REINFORCED OFF-SHUTTER CONCRETE
COLUMN WITH HOLLOWED OUT CENTRE FOR GEOTHERMAL
VENTILATION PIPE

250X800mm ALUMINIUM OUTLET GRID FOR WARMED/
COOLED AIR FROM GEOTHERMAL SYSTEM
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Figure 127: DETAIL A2 (Author, 2021)
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/ METAL FLASHING SCREWED TO POLYCARBONATE ROOF SHEETING AND
/ 200X200X10mm GALVANISED STEEL TRUSS MEMBER WITH SELF-SEALING FASTENERS
/ AND SEALED WITH WET-SEAL

6.6m RADIUS, 35mm THICK CURVED TRANSLUCENT X-LITE STRUCTURAL
POLYCARBONATE ROOF SHEETING FIXED TO POLI-LOK JOINING STRIP AT 1250mm cts.
SCREWED TO 300X100mm VARNISHED PLYWOOD BEAM

6.6m RADIUS, 300X100mm CURVED VARNISHED PLYWOOD BEAM at 1250mm cts. IN
330X120X120mm GALVANISED STEEL BEAM END CAP

10mm THICK 330X120X120mm GALVANISED STEEL BEAM END CAP WELDED TO 14mm
THICK GALVANISED STEEL GUSSET PLATE WELDED TO 200X200X10mm GLAVANISED
STEEL TRUSS MEMBER

200X200X10mm GALVANISED STEEL SQUARE HOLLOW SECTION TRUSS MEMBER
WELDED TO ADJOINING 150X150X8mm GALVANISED STEEL SQUARE HOLLOW SECTION
TRUSS MEMBERS

14mm THICK GALVANISED STEEL GUSSET PLATE WELDED TO 200X200X10mm
GALVANISED STEEL SQUARE HOLLOW SECTION AND 330X120X120mm GALVANISED
STEEL BEAM END CAP

75mm THICK 1900X1100mm VARNISHED PLYWOOD PANEL BOLTED TO 70X70X8mm
GALVANISED STEEL ANGLE CLEAT BOLTED TO 150X150X8mm STEEL TRUSS MEMBER

10mm THICK AND 600X1000mm FIBRE GLASS RAINWATER GUTTER BOLTED TO
200X200X10mm STEEL TRUSS MEMBERS AND SEALED WITH SILICONE SEALANT
note: fibre glass gutter with steel supports below allows for walkability and roof maintainance

200X200x10mm GALVANISED STEEL SQUARE HOLLOW SECTION TRUSS MEMBER
WELDED TO ADJOINING STEEL TRUSS MEMBERS AT 1250mm cts. ACTING AS AN
ADDITIONAL SUPPORT FOR THE WALKABLE FIBREGLASS GUTTER ABOVE

Smm THICK, 200mm RADIUS POLYETHYLENE VENTILATION PIPE COVERED IN 100mm
THICK PIPE INSULATION RESTING IN UNDERSIDE OF GALVANISED STEEL TRIANGULAR

NOTE:

GALVANISED STEEL TRIANGULAR TRUSS TO BE 1700mm WIDE AND 2200mm DEEP.
MAIN HORIZONTAL TRUSS MEMBERS TO BE 200X200X10mm GALVANISED STEEL
SQUARE HOLLOW SECTIONS.

VERTICAL TRUSS MEMBERS AND HORIZONTAL BRACING MEMBERS TO BE
150X150X8mm GALVANISED STEEL SQUARE HOLLOW SECTIONS.

@:, LED STRIP LIGHTS IN STRIP LIGHT CLIPS FIXED TO UNDERSIDE OF TRIANGULAR STEEL
TRUSS

Figure 128: Cross section through triangular roof truss (Author, 2021) © University of Pretoria 13



Language 2: Enhancing the existing / functional

Functionality was largely favoured in the design of the existing building
beneath the spectator seating. This was proven in the site analysis,
showing long and narrow hallways, hidden entrances, no visibility to the
field of play and no interaction between the interior and exterior spaces.
The existing structural language exists as a concrete structure that
supports the spectator seating above, with full-height yellow facebrick
infill and partition walls that close off the internal spaces. In the
proposed new language, the concrete structure remains intact as the
medium for the infill, but the yellow facebrick infill is altered and
redesigned to enhance the experience in the once solely functional
spaces. Extensions to the concrete structure are smoothed out to relate
the new additions back to the existing building and structure.

In contrast to the first language where structure and infill were merged,
language 2 clearly distinguishes the structure from the infill to tie in with
the existing. In this sense, the construction becomes more elemental
and less mass-driven - each element with an intentional purpose of
enhancing the experience of the user and athlete beyond merely
satisfying the program. The infill is disintegrated at certain parts where
the solid, impermeable facebrick wall is replaced by a yellow facebrick
brise soleil partition. This partition enhances visibility to the field of play
while allowing some privacy to interior spaces. Furthermore, it helps to
allow natural ventilation through the openings in the wall.

(Seen in the iterations of figures 132-136).

In the detail (figure 135-136), the existing solid, impermeable edge
condition of the building is transformed into a layered threshold. The line
between inside and outside is blurred (figure 131) allowing nature to be
drawn in partially into the interior spaces and past the traditional solid
wall. This allows athletes to benefit from the psychologically supportive
properties of nature through an enhanced experience of the space.
Furthermore, openable window sections surrounded by the brise soleil
wall allow a lot of ventilation through these internal spaces without
compromising on privacy or security.

uuuuuuuuuuuuuuuuuuuuu
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vvvvvvvvvvvvvvvvvvvvv

EXISTING STRUCTLEE = FIXED ,

CONCRETE AS MEDIUM Tor. INFILL : &
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Figure 129: Language 2 (Author, 2021)
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Figure 130: Supporting site diagram to show locality (Author, 2021)
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Figure 131: A layered threshold (Author, 2021)
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IBR PROFILE STEEL ROOF SHEETING FIXED TO 100X50mm GALVANISED
STEEL PARALLEL FLANGE CHANNEL BOLTED TO 300X90X41mm
GALVANISED STEEL PARALLEL FLANGE CHANNEL BOLTED TO
100X100X10mm GALVANISED STEEL ANGLE CLEAT BOLTED TO EXISTING
CONCRETE STRUCTURE

EXISTING 380mm THICK CONCRETE STRUCTURE

ROTATABLE VARNISHED PLYWOOD SHADING SLATS FIXED TO
ALUMINIUM FRAME AND TRACK

2380X900mm ALUMINIUM FRAMED GLAZING STACKING DOORS

SAFETY GLAZED BALLUSTRADE WITH 30X30mm ALUMINIUM FRAME TO
SPECIALIST'S DETAILING AND INSTALLATION SPECIFICATIONS

230mm FACEBRICK PLANTER WALL WITH 50mm PRECAST CONCRETE

COPINGS

250mm REINFORCED POLISHED AGGREGATE CONCRETE SLAB ON

305X165X41mm GALVANISED STEEL I-BEAM BOLTED TO GALVANISED
STEEL BRACKET BOLTED TO EXISTING 380mm CONCRETE WALL

EXISTING 380mm REINFORCED CONCRETE STRUCTURE TO SUPPORT
SPECTATOR SEATING

EXISTING 250mm THICK REINFORCED CONCRETE SLABS FOR
SPECTATOR SEATING AND STAIRS

250mm IN-SITU CAST REINFORCED POLISHED A

TE
CONCRETE SLAB AND STAIRS

SAFETY GLAZED BALLUSTRADE WITH 30X30mm ALUMINIUM FRAME TO
SPECIALIST'S DETAILING AND INSTALLATION SPECIFICATIONS

230mm FACEBRICK PLANTER WALL WITH 50mm PRECAST CONCRETE
COPINGS

TEMPORARY
MARKET SPACE

T

250mm REINFORCED POLISHED AGGREGATE CONCRETE SLAB ON
305X165X41mm GALVANISED STEEL I-BEAM BOLTED TO GALVANISED
STEEL BRACKET BOLTED TO EXISTING 380mm CONCRETE WALL

110mm THICK AND 3060mm HIGH BRICK BRIE-SOLEIL PRIVACY SCREEN:
OPENING IN WALL TO BE SUPPORTED BY 85mm THICK PRECAST
CONCRETE LINTEL

425X1200mm OPENING IN 110mm BRICK BRIE-SOLEIL PRIVACY
SCREEN TO ALLOW FOR PLANTER MAINTAINANCE

&
snIveRsITEIT VAN pRTORIA
UNIVERS! RETORIA

& VUMTsEsiTH Y PReroRia

TURBINE OUTLET FOR HOT AIR TO ESCAPE DURING THE SUMMER

MONTHS

35mm THICK CURVED TRANSLUCENT X-LITE STRUCTURAL

POLYCARBONATE ROOF SHEETING FIXED TO POLI-LOK JOINING

STRIP AT 1250mm cts. SCREWED TO 300X100mm VARNISHED

PLYWOOD BEAM

MAIN FRAME: 3500x1500mm STEEL BOX TRUSS WITH
200X200X10mm GALVANISED STEEL SQUARE HOLLOW SECTIONS
AS TRUSS MEMBERS AND CLADDED WITH GLOSS WHITE POWDER

BUILT-IN-POWDER COATED STEEL CUPBOARD FOR
TEMPORARY RETAILER'S OVERNIGHT STORAGE

COATED STEEL SHEETS

R

P A T T

|
200mm IN-SITU CAST REINFORCED OFF-SHUTTER CONCRETE BENCH AND

SLAB DETAIL @ 450mm ABIOVE FFL.
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Figure 133: Callout of area on section where language 2 was expressed (Author, 203dersity d%'_ﬂ,@ a— —I= =
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Figure 134: Iterations attempting to blur the threshold to create experientially enhanced functional spaces (Author, 2021)
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250mm INSITU CAST POLISHED AGGREGATE REINFORCED
CONCRETE SLAB AND STAIRS

- 110mm THICK AND 3060mm HIGH BRICK BRIE-SOLEIL PRIVACY
SCREEN
OPENING IN WALL TO BE SUPPORTED BY 85mm THICK PRECAST
CONCRETE LINTEL

2000x500mm SIDE-HUNG SAFETY GLAZING SLIDING WINDOWS
WITH 30x30mm ALUMINIUM MULLIONS FIXED TO TOP AND
BOTTOM TRACK CAST INTO REINFORCED CONCRETE SLABS

100mm WIDE ALUMINIUM TRACK CAST INTO 200mm
REINFORCED OFF-SHUTTER CONCRETE SLAB ACCORDING TO
SPECIALIST'S DETAILING AND INSTALLATION SPECIFICATIONS

110mm FACEBRICK WALL
Note: Facebrick colour to match that of the existing structure

200mm IN-SITU CAST REINFORCED OFF-SHUTTER
CONCRETE BENCH AND SLAB DETAIL @ 450mm ABOVE FFL.

- 30mm THICK BUILT-IN VARNISHED PLYWOOD SLIDING
PANEL FOR STORAGE COMPARTMENT BENEATH
CONCRETE BENCH

- 170mm INSITU CAST POLISHED AGGREGATE REINFORCED
CONCRETE FLOOR SLAB

250 MICRON DAMP PROOFING MEMBRANE ON COMPACTED SOIL
FILL LAYER

Figure 135: DETAIL B1 (Author, 2021) 18
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Figure 136: DETAIL B2 (Author, 2021)
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250mm INSITU CAST POLISHED AGGREGATE REINFORCED
CONCRETE SLAB AND STAIRS

100mm WIDE ALUMINIUM TRACK CAST INTO 250mm POLISHED
AGGREGATE REINFORCED CONCRETE SLAB

2000x500mm SIDE-HUNG SAFETY GLAZING SLIDING WINDOWS
WITH 30x30mm ALUMINIUM MULLIONS FIXED TO TOP AND
BOTTOM TRACKS CAST INTO REINFORCED CONCRETE SLABS

110mm THICK AND 3060mm HIGH BRICK BRIE-SOLEIL PRIVACY
SCREEN:

425X1200mm OPENING IN WALL TO BE SUPPORTED BY 85mm THICK
PRECAST CONCRETE LINTEL

425X1200mm OPENING IN 110mm BRICK BRIE-SOLEIL PRIVACY
SCREEN TO ALLOW FOR PLANTER MAINTAINANCE

30mm THICK BUILT-IN VARNSIHED PLYWOOD SLIDING PANEL FOR
STORAGE COMPARTMENT BENEATH CONCRETE BENCH

200mm IN-SITU CAST REINFORCED OFF-SHUTTER
CONCRETE BENCH AND SLAB DETAIL @ 450mm ABOVE FFL.

REINFOCED CONCRETE FOUNDATION TO ENGINEER'S
SPECIFICATIONS

250 MICRON DAMP PROOFING MEMBRANE ON COMPACTED FILL
SOIL LAYER
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Language 3: Enhancing accessibility by removing the infill

As discussed earlier, athletes’ support structures - family, friends,
coaches and fans - are vital to their success and performance. The site
analysis showed the existing squash court building to be a solid,
inaccessible mass. By removing the facebrick infill almost entirely and
replacing it with openable glazing, the visual and, though controlled,
physical access of the space is drastically enhanced (figure 137).
Broken facebrick fragments from the demolished wall can be
repurposed to fill gabion structures where the gradually sloping
landscape needs to be terraced across the site. Furthermore, concrete,
smoothed out and rid of its formwork marks, remains as the primary
structure, but is now left exposed, isolated and almost entirely stripped
of its infill, appearing fully accessible to the public. The smooth concrete
is unadorned with the internal spaces being activated by the movement,
activity and experience of the users: athletes and their support figures.

Due to the orientation of the existing building, protection is needed to
shield the glazed facade from the western sun. Vertical treated plywood
louvres supported by a steel framework that encases trees for additional
shading softens the facade. The high building gradually steps down to
the human-scale as one enters the building, as seen in the section
(figure 140).

wwwwwwwwwwwwwwwwwww
nnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuu

CONQRETE AS BARE §TRUCTLEE - EXISTING STRUCTLEE = FIXED ,

1

coNRETE t STRUCTURE EXPOSED+
sTEEL | GLAZING TRANSPARENT INFILL-

Figure 137: Language 3 (Author, 2021)

Figure 138: Supporting site plan to show locality (Author, 2021)
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SA PINE TRUSS FIXED TO 300x100mm VARNISHED PLYWOOD BEAM BOLTED TO 50X50X8mm
GALVANISED STEEL ANGLE CLEAT BOLTED TO EXISTING 595X230mm REINFORCED
CONCRETE BEAM

IBR-PROFILE STEEL ROOF SHEETING FIXED TO 38x38mm SA PINE TIMBER PURLINS FIXED TO SA
PINE TIMBER TRUSS

CT:SD GUTTER CAST INSITU ON TOP OF 250 MICRON WATERPROOFING LAYER ON 170mm INSITU
CAST CONCRETE SLAB

EXISTING PRECAST REINFORCED CONCRETE CAPPING RESTING ON EXISTING 330mm FACEBRICK |
CAVITY WALL ,

1000x230mm INSITU CAST REINFORCED OFF-SHUTTER CONCRETE COLUMN - s V ﬂ |7 v
e LI | 7 Ll -

595X230mm PRECAST REINFORCED CONCRETE BEAM AS - ﬂ
EXTENSION TO EXISTING CONCRETE BEAM 4

EXISTING CONCRETE BEAM g

PUBLIC FOOD COURT 7

EXISTING 6460mm HIGH 230mm PLASTERED AND PAINTED =
BRICK WALL SUPPORTING EXISTING 595X230mm CONCRETE
BEAMS ABOVE -

3 __\(\

120X120X5mm GALVANISED STEEL SQUARE HOLLOW SECTION
WELDED TO 120X120X5mm GALVANISED STEEL ANGLE CLEAT
BOLTED TO 120mm THICK PRECAST CONCRETE OVERHANG

30X30mm VARNISHED PLYWOOD VERTICAL SUN SHADING SLATS,
BOLTED TO 50X50mm GALVANISED STEEL ANGLE CLEATS WELDED
TO 50x50mm GALVANISED STEEL SQUARE HOLLOW SECTION

EXISTING 170mm REINFORCED CONCRETE SLAB ON 230mm
PLASTERED AND PAINTED BRICK WALLS ON EXISTING 170mm
REINFORCED CONCRETE SLAB

SAFETY GLAZED BALLUSTRADE WITH 30X30mm ALUMINIUM =
FRAME TO SPECIALIST'S DETAILING AND INSTALLATION
SPECIFICATIONS

N 7
/N

2720X900mm ALUMINIUM FRAMED GLAZING STACKING
DOORS TO SPECIALIST'S DETAILING AND INSTALLATION
SPECIFICATIONS

170mm PRECAST REINFORCED CONCRETE OVERHANG CAST TO
FALL OF MINIMUM 120mm THICKNESS

2720X900mm ALUMINIUM FRAMED GLAZING STACKING DOORS TO
SPECIALIST'S DETAILING AND INSTALLATION SPECIFICATIONS

230mm FACEBRICK WALL WITH 50mm PRECAST CONCRETE COPING -
AS BOUNDARY FOR PLANTER

EEEEEEEEEEEEEEEEEEEEEEEEEEELE

Figure 140: Callout of area on section where language 3 was expressed: Section t%r%ugh t_/z;', I;OFE)C{ hall showing the stepped facade and shading (Author, 2021)
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NEW STRUCTWE
CONEETE AS SECONDARN.~ 7= NEW LANGUAGE,

Language 4: Simulative environments II ﬁ

P B
Language 4 is primarily used in the design and construction of the race \ \ e T
visualisation pods that athletes use before and after their races. \\\\ \\\\
Athletes can use these private and intimate outdoor spaces to practice n n
their sports psychology routines prior to or after a race. These new I = i, e
additions to the facility exist completely detached from the existing
building, taking on their own new design and structural language. mgﬁz Em‘;‘c’iﬁptsm

Progressing from /language 3 where the brick infill was stripped away,
language 4 uses nature and landscape as the infill to enhance the Figure 141: Language 3 (Author, 2021)
experience of the athlete in these spaces.

The concrete structure exists as secondary, keeping nature at the
forefront of the design to tie the structures in with the low structural
intensity of the surrounding campus. Prioritising nature as an infill also
allows for the creation of a psychologically supportive environment for
the athletes where they can benefit from the calming properties of
nature. The concrete structure of the floor, wall and roof are now
separated by steel supports, submitting to the desired openings,
outward looking views and nature (figures 145-149). The seemingly
floating concrete structures give the impression of a minimally invasive
intervention.

I
|

Furthermore, the formwork used for the reinforced concrete partition Figure 142: Supporting site plan to show locality (Author. 2021)

walls is corrugated iron sheeting. This gives a rippled effect that mimics
the movement of water. Through texture and form-making, athletes are

immersed in a simulative environment that can psychologically aid in E% > TNt
their race-imagery exercises before a race (figures 145-149). ,I::l Vﬁ"/
| B —1
W\/W\M
FloatiN MHWE. #7
B wte THe INFILL
(DemRomer GEment)

© University offPigtérR 743: Separated structure and natural infill (Author, 2021)
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r
LINE SHOWING EXTENT OF PROPOSED ATHLETE'S RESIDENCE

WATERPROOFING, DRAINAGE LAYER AND ROOT BARRIER TO SPECIALISTS DETAIL AND
INSTALLATION SPECIFICATIONS

METAL COUNTER FLASHING FIXED TO 200mm REINFORCED CONCRETE SLAB

200mm REINFORCED OFF-SHUTTER CONCRETE SLAB AND 800mm HIGH UPSTAND RESTING ON
100x100X8mm GALVANISED STEEL SQUARE HOLLOW SECTION BEAMS

= 100x100X8mm GALVANISED STEEL SQUARE HOLLOW SECTION COLUMNS WELDED TO 200X200mm

75mm THICK PRECAST REINFORCED GALVANISED STEEL BASE PLATES BOLTED TO 200mm THICK REINFORCED CONCRETE WALL
CONCRETE BENCH BOLTED TO
200X200X8mm GALVANISED STEEL

200mm THICK, 2200mm HIGH REINFORCED OFF-SHUTTER CONCRETE WALL BOLTED TO 200X200mm

BASE PLATE WELDED TO — ) B
i P EWELDED O RACE- N GALVANISED STEEL -BASE PLATE WELDED TO 100X100X8mm GALVANISED STEEL SQUARE HOLLOW
CAL Y, ]
SQUARE HOLLOW SECTION BEAM VISUALISATION —| FORMWORK TO BE USED: CORRUGATED IRON SHEETING AS FORMWORK TO MIMIC RIPPLES OF
PODS ; WATER FOR A SIMULATIVE ENVIRONMENT
N L 100mm THICK, 2400mm HIGH REINFORCED OFF-SHUTTER CONCRETE PARTITION WALL

200mm THICK INSITU CAST
REINFORCED CONCRETE GUTTER
WITH CT:SD SCREED SLOPED
TOWARDS THE OULETS

50mm THICK VARNISHED PLYWOOD BENCH

&N g5 Tt =
R GUTTER TOP GRILL BOLTED TCT SllDES OF CONCRETE GUTTlER
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Figure 146: Iterations of detail C (Author, 2021)
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Figure 147: Iterations of detail C (Author, 2021)
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Figure 148: DETAIL C1 (Author, 2021)

EJJJJJJJJJJ

N~

NSNS NS NN

© University of Pretoria

=l

PN

METAL COUNTER FLASHING

WATERPROOFING, DRAINAGE LAYER AND
ROOT BARRIER TO SPECIALISTS DETAIL
AND INSTALLATION SPECIFICATIONS

METAL COUNTER FLASHING

170mm REINFORCED CONRETE SLAB AND
UPSTAND RESTING ON 100x100mm WHITE
POWDER COATED GALVANISED STEEL
SQUARE TUBING BEAMS

100x100mm WHITE POWDER COATED
GALVANISED STEEL SQUARE TUBING
COLUMNS WELDED TO STEEL BASE PLATES
BOLTED TO REINFORCED CONCRETE WALL

REINFORCED CONCRETE WALL BOLTED TO
STEEL BASE PLATE WELDED TO STEEL
SQUARE TUBING STRUCTURE

FORMWORK TO BE USED: CORRUGATED IRON SHEETING AS
FORMWORK TO MIMIC RIPPLES OF WATER FOR A SIMULATIVE
ENVIRONMENT

100mm REINFORCED CONCRETE PARTITION
WALL

TREATED PLYWOOD BENCH

PRECAST CONCRETE BENCH BOLTED TO
STEEL BASE PLATE WELDED TO STEEL
SQUARE TUBING

GREY BRICK PAVING ON 250 MICRON DPM
LAYER

INSITU CAST REINFORCED CONCRETE
GUTTER WITH CT:SD FILL TO SLOPE
TOWARDS OULETS

WATER LEVEL OF FILTRATION POND / OPEN
WATER CHANNEL

250 MICRON DAMP PROOF MEMBRANE
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Figure 149: DETAIL C2 (Author, 2021)
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METAL COUNTER FLASHING

WATERPROOFING, DRAINAGE LAYER AND
ROOT BARRIER TO SPECIALISTS DETAIL
AND INSTALLATION SPECIFICATIONS

170mm REINFORCED CONRETE SLAB AND
UPSTAND RESTING ON 100x100mm WHITE
POWDER COATED GALVANISED STEEL
SQUARE TUBING BEAMS

100x100mm WHITE POWDER COATED
GALVANISED STEEL SQUARE TUBING
COLUMNS WELDED TO STEEL BASE PLATES
BOLTED TO REINFORCED CONCRETE WALL

REINFORCED CONCRETE WALL BOLTED TO
STEEL BASE PLATE WELDED TO STEEL
SQUARE TUBING STRUCTURE

FORMWORK TO BE USED: CORRUGATED IRON SHEETING AS
FORMWORK TO MIMIC RIPPLES OF WATER FOR A SIMULATIVE
ENVIRONMENT

100mm REINFORCED CONCRETE PARTITION
WALL

PRECAST CONCRETE BENCH BOLTED TO
STEEL BASE PLATE WELDED TO STEEL
SQUARE TUBING

TREATED PLYWOOD BENCH

INSITU CAST REINFORCED CONCRETE
GUTTER WITH CT:SD FILL TO SLOPE
TOWARDS OULETS

SLOPING BRICK PAVING HELD BY CT:SAND
INFILL ON CAMPACTED SOIL LAYER

250 MICRON DAMP PROOF MEMBRANE
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Technological precedents

In terms of the roof, as a major element in the design, the span, along with the
desired retractability needed to open the venue during the warmer months and
close it during cooler months and competitions, created various technical
challenges. Precedents were used to inform the chosen solutions:

Kengo Kuma

Due to the desired use of timber as a construction material for the roof (“the roof as
an extension of the ground plane”), issues of span and material efficiency arose.
Kengo Kuma does a lot of work using timber construction, however, for larger
buildings, he resorts to hybrid structural systems where timer and steel are used in
conjunction with one another. This creates an efficient solution where steel as the
primary structure allows for the desired large spans, and timber as the secondary
structure improves the general energy efficiency as well as the aesthetic of the roof.
Kuma can be seen using these strategies in projects like those seen below (figures
150-153):
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Figure 150: Exhibition Center of Strasbourg, Kuma and Associates, 2018 Figure 151: Exhibition Center of Strasbourg, Kuma and Associates, 2018
(arquitecturaviva, 2021) (arquitecturaviva, 2021)
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Figure 152: Japan National Olympic Stadium, Kuma, 2016-2019
(Lynch, 2016)

Figure 153: Japan National Olympic Stadium, Kuma,
2016-2019 (Lynch, 2016)
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Wimbledon Centre Court, Populous Architects, 2015

Retractable roofs have become common features in architecture. However, at larger spans like those needed to house sporting facilities, they become more
challenging. The Wimbledon centre court employs a retractable roof that operates similar to a stacking door or concertina. The roofing material (translucent
Tenara fabric), held by large steel trusses, stacks away to open up the space above the tennis court (McManus et. al, 2021). However, in order to reduce the
amount of structure that is needed to achieve this, the retractable roof in my scheme is broken into segments; each segment running on its own set of tracks,
which is fixed to the steel trusses that run across the swimming pool. This breaks up the heavy weight of the retractable members, requiring less structure and
creating a better aesthetic.

gy

e 320 Y] T 1S

Figure 154: Open view of the Wimbledon Centre Court (McManus et. al, 2021) Figure 155: Closed view of the Wimbledon Centre Court

© University of Pretoria (McManus et. al, 2021)
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The need for sustainability

Relating to the first portion of the original research question of identifying how
current sports architecture is failing the athletes who use it, the maintainability
of sports venues proves to be a key factor. Bad design and difficult
maintenance on a building detract from its sustainability, making it impossible
for the sports venue to serve future generations of athletes. Waterproofing
issues along with damp internal spaces with restricted ventilation prove to be
large contributing factors to dilapidating swimming pool facilities, as seen in
the images below (figure 156). However, moving beyond mere maintenance,
international sporting organisations like the International Olympic Committee
(10C) insist that its sporting venues are designed with strict environmental
sensitivity in mind (Sheard: 2001, 60-67) (figure 157).

Figure 156: Waterproofing issues in the existing building (Author, 2021)

Issues that are promoted by the IOC include: environmentally friendly
construction materials such as locally sourced bricks with low embodied
energy, efficient energy usage and waste management, minimising
building maintenance and designing contextually sensitive buildings that
are responsibly inserted into existing urban structures with the aim of
improving and uplifting these structures (Twardowski: 2018, 54).

Sustainable design strongly promotes self-sustaining architectural
principles. These include energy generation or saving measures and
water harvesting (Twardowski: 2018, p.67). Self-sustaining buildings could
be a potential solution to the lack of sporting facilities in South Africa - as
can be seen in competitive swimming where existing facilities quickly
become run-down and uninhabitable due to improper management and
neglected maintenance (Imray: 2012).

© University of Pretoria



“MORE SPORT, MORE IMPACT””: 10C WELCOMES LAUNCH OF SPORT FOR
DEVELOPMENT COALITION OF PUBLIC DEVELOPMENT BANKS AND PARTNERS

L "

o The President of the International Olympic Committee (10C), %4007 2000 » -,

R Thomas Bach, has welcomed the launch of a Sport for Developme/ " L
o Coalition of Public Development Banks (PDBs) and partners, whf 1,y

o aims to leverage the power of sport for global sustainability, in j 7%

news 00 o,

with the Sustainable Development Goals (SDGs) of the United
Nations (UN). This will include increased investment and
cooperation between development banks and agencies and th/
international sports movement.

news,
susTANABILTY

‘More sport, more Impact’

ecucation,
employment, ocialinciusion, gender equalty, peace and ecalogics ransition The existing po

NEW I0C GUIDE TO MAKE SUSTAINABILITY “BUSINESS AS USUAL” FOR THE
OLYMPIC MOVEMENT

A new guide by the International Olympic Committee (I0C) will
help make sports organisations and their events more sustainable,
addressing issues such as climate change and biodiversity loss,
economic inequality and social injustice.

The guidelines - called "

Part
ofthe 10C's ; series,
operations.

z J Development, Marie
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Figure 157: Articles by the I0C regarding sustainability (Adapted from I0C, 2021)
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Olympic House, the I0C headquarters in Lausance, Switzerland,
S and one of the most sustainable buildings in the world, has won rEm
two prestigious Architizer A+ Awards which recognise its
oo innovative sustainability features and the iconic, five-ring Unity
o Staircase.
oympe
S
AAAAAAAAAAANNA/ AAAAAAAAAAAANANAS
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Rainwater harvesting

Making use of the extremely large surface area of the swimming arena’s roof, rainwater is harvested. Rainwater collected from the roof surface, along with
stormwater from the adjacent parking lot and pavements surrounding the facility are carried by stormwater channels down the natural slope of the land and
towards the natural filtration channels. The filtration channel acts as a detention pond for both rainwater and filtered water from the neighbouring Uitspan dam.
A pump is used to transport collected water to the ablutions and showers used by the athletes and public. This mitigates the running costs of the facility for the
University. Furthermore, the water from the dam is filtered through a two-stage natural filtration process. This filtered water is used to fill up both the open
water training channel as well as the 25m public recreational swimming pool, further minimizing maintenance costs for the university (figures 158-163).

OPEN WATER TRAINING CHANNEL

FILTRATION CHANNEL 1
RAINWATER V
—— FILTRATION CHANNEL 2 f

ROOF

VEGETATION

PAVING
Figure 158: Water harvesting strategy and rainwater movement on site

(Author, 2021) © University of Pretorid
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RAINWATER YIELD CALCULATION

AREA CALCULATIONS
Catchment Area, A (m?) Runoff Coefficient,

Lawn, sandy 3400 0.08 0.01
Roof 6100 0.9 0.30
Paving 7000 0.8 0.30
Veld Grass 0 0.3 0.00
Gravel 0 0.5 0.00
Slope lawn, 25% 1200 0.2 0.01
Cultivated vegetition 740 0.5 0.02

TOTAL 18440 3.28 0.65

Figure 159: Calculating rainwater yield (Author, 2021)

Ave. Yield (m?)
Month rainfall, P (Yield =
(m) PxAXxC)
January 0.154 1843.688
February 0.075 897.9
March 0.082 981.704
April 0.051 610.572
May 0.013 155.636
June 0.007 83.804
July 0.003 35.916
August 0.006 71.832
September 0.022 263.384
October 0.071 850.012
November 0.098 1173.256
December 0.15 1795.8
ANNUAL
AVE. 0.674 BB}

TOTAL YIELD
Ll (:ﬂfﬁ)

January 1843.688
February 897.9
March 981.704
April 610.572
May 155.636
June 83.804
July 35.916
August 71.832
September 263.384
October 850.012

November 1173.256

December 1795.8

ANNUAL

TOTAL 8763.504

© University of Pretoria
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RAINWATER STORAGE IN SECOND FILTRATION CHANNEL
(ACTS AS A DETENTION POND WITH OVERFLOW IN CASE OF FLOODING))

SEPARATE PUMP TO ABUTIONS:
SEMI-FILTERED WATER USED FOR TOILET FLUSHING

BLACK WATER TO MUN
WATER CONNECTION

Figure 160: Rainwater storage and usage (Author, 2021)

© University of Pretoria
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IRRIGATION DEMAND

Irrigation
Planting Irr. depth / Irr. depth / demand
Month
area (m?) week (m) month (m) (m¥mont
h)
January 1940 0.05 0.2 388
February 1940 0.05 0.2 388
March 1940 0.05 0.2 388
April 1940 0.04 0.15 291
May 1940 0.03 0.1 194
June 1940 0.03 0.1 194
July 1940 0.03 0.1 194
August 1940 0.03 0.15 291
September 1940 0.03 0.1 194
October 1940 0.05 0.2 388
November 1940 0.05 0.2 388
December 1940 0.05 0.2 388
ANNUAL TOTAL 600
WATER DEMAND (m?)
800
600
400
200
0 Q A & R A &“ o & S o3 A 3
& 'd'& ‘g@‘ & D ¥ ?“* 0@* &# é& é&

W&

9"‘?

& F

Figure 161: Water demand calculations (Author, 2021)
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ALT DEMAND
y Entit
|l ) aemana/ | i emens
day (1)

January 500 15 232.5
February 500 15 210
March 500 15 232.5
April 500 15 225
May 400 15 186
June 400 15 180
July 400 15 186
August 400 15 186
September 500 15 225
October 500 15 232.5
November 500 15 225
December 300 15 139.5

ANNUAL

TOTAL it

© University of Pretoria

TOTAL DEMAND
Total
Month demand
(m¥month)

January 620.5
February 598.0
March 620.5
April 516.0
May 380.0
June 374.0
July 380.0
August 477.0

September 419.0
October 620.5

November 613.0

December 527.5

ANNUAL

TOTAL 6146.0
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WATER BUDGET

WATER BUDGET (ACCUMALATIVE)

&
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Vol. added
Month Yield (m3?) | Demand (m3) r\g;ztnhclz Month Yield (m3) De(r:'nn?;'ld r‘c;:\t‘: r‘g::re\r/;?r
(m3)
January 1,843.7 620.5 1,223.2 January 1,843.7 620.5 1,223.2 3,051.70
February 897.9 598.0 299.9 February 897.9 598.0 299.9 3,351.60
March 981.7 620.5 361.2 March 981.7 620.5 361.2 3,712.80
April 610.6 516.0 94.6 April 610.6 516.0 94.6 3,807.40
May 155.6 380.0 -224.4 May 155.6 380.0 -224.4 3,583.10
June 83.8 374.0 -290.2 June 83.8 374.0 -290.2 3,292.90
July 35.9 380.0 -344.1 July 35.9 380.0 -344.1 2,948.80
August 71.8 477.0 -405.2 August 71.8 477.0 -405.2 2,543.60
September 263.4 419.0 -155.6 September 263.4 419.0 -155.6 2,388
October 850.0 620.5 229.5 October 850.0 620.5 229.5 2,617.50
November 1,173.3 613.0 560.3 November 1,173.3 613.0 560.3 560.3
December 1,795.8 527.5 1,268.3 December 1,795.8 527.5 1,268.3 1,828.60
ANNUAL
ANNUAL AVE. 8,763.5 6,146.0 2,617.5 AVE. 8,763.5 6,146.0 2,617.5
WATER BUDGET WATER BUDGET WITH TANK

2000 4000

1500 3000

1000 2000

500 1000

0 0

\"’é‘:i“eﬁ @f ¢ & 790)9 &éoéo“‘o 4 -\"6»',@@@'} 2

e Yield (m?)
wsm Demand (m?)

Vol water in tank (m3).

REQUIRED AREA FOR

AREA(N2) FILTRATION POND (m2)
25m SWIMMING POOL 500 1000
OPEN WATER TRAINING CHANNEL 2300 4600
TOTAL 5600
[REMAINING BALANCE OF HARVESTED RAINWATER 3800
TOTAL SURFACE AREA OF FILTRATION CHANNEL i

NEEDED

Figure 162: Water budget calculations (Author, 2021)

© University of Pretoria
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_$@ | NATURAL WATER OPEN-WATER CHANNEL;
&~/ SIMULATING UNCHLORINATED RACING ENVIRONMENT

OVERFLOW
OUTLET

NATURAL SWIMMING POOL:
PUBLIC USE & MINIMISED RUNNING COSTS FOR UP

Figure 163: Water filtration and usage
(Author, 2021)



Geothermal heating and cooling

Keeping indoor temperatures at a comfortable level is an
important factor when considering athletic performance
enhancement. Too cold or overly warm environments can
detract from athletic performance (figure.164).

An asset of the campus is its large amount of natural open
space (figure 165). This open space can be utilised for
geothermal heating and cooling strategies. Due to the
significant heat build-up by large groups of spectators during
sporting events, paired with the humidity of indoor swimming
pool facilities, low energy heating and cooling strategies
becomes a key feature of the technological resolution of the
design.
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Figure 165: The large amount of natural open space on the UP sports campug, Gﬁﬂ/&gﬁp&f, P?QJr?a?
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LeBron James Cramps Up, Gets Carried Off The Court After The
Air Conditioning Breaks During NBA Finals Game

B TONY MANFRED = JUN 6,2014,09:29 IST @ o o @ (/f) )

Figure 164: The effects of poorly heated or cooled spaces for
athletes (Author, 2021)
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In the summer, warm air is sucked in by the inlet turbine, where it travels through pipes that coil 2m beneath the natural ground level. The consistent cool
temperature of the soil cools the air in the pipes. This cooled air is released into the building at ground level. As this cooled air becomes warmer it rises until,
along with heat generated by large crowds in the spectator stands, it is able to escape through the outlet turbine at the highest point of the building (figure 166).
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Figure 166: Cooling strategy during the summer months (Author, 2021)
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In the winter time, cool outside air is sucked in through the inlet
turbine, this time heated by the warmer temperatures of the
soil. The warmed air is released into the arena where it rises
and is sucked into the ventilation pipes that are stored within
the roof trusses. A stop valve prevents the warm air from
escaping the building, as desired, allowing it to be recirculated
to keep the interior at a more comfortable temperature (figure
167). The turbines and stop valves are to be controlled
electronically.

Due to the strict guidelines for water temperatures by aquatic
sporting authorities, where water needs to remain at a constant
temperature, solar heating strategies that fluctuate during
overcast or rainy days would not prove effective. Instead, the
existing electrical heating system is maintained. However, due
to the swimming pool now being housed indoors, the heat loss
that is experienced during colder months becomes significantly
less, reducing the load required to keep the pool at the
required temperature.

Conclusion

The technical resolution of the design remains highly important
to the outcome of the final product and its performance
enhancing impact on the athlete. If the technical resolution
remains generic and standard, sports venue designers run the
risk of compromising on the experiential quality of a space.
Spaces that are too generic and standardised become purely
functional. However, by detailing the construction in unique
ways and over a scale of interventions as seen in four the
structural languages that were discussed above, the design
intervention is granted a richness of changing experiences that
could contribute to an athlete's performance. These
experiences, along with sustainable design features such as
water harvesting and filtration systems and energy-saving
geothermal heating and cooling strategies, allow the sports
facility to better serve the athletes who use it at present and for
years to come.

Figure 167: Heating strategy during the winter months (Author, 2021)

© University of Pretoria

43



The final product

The following pages contain the final product of the design with its technological integration
(figures 168-195). The following images take the format of the final exam poster layout.
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Figure 171: Site information and Architectural issue (Author, 2021)
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Figure 172: Design development (Author, 2021)
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Figure 173: Design development (Author, 2021)
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Figure 174: Analysis of the existing (Autho
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Figure 175: Analysing the existing (Author, 2021)
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Precedents (Author, 2021)

Figure 176
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Figure 180: First floor plan (Author, 2021)
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Figure 184: Section B-B and C-C (Author, 2021)
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Figure 185: Elevations (Author, 2021)
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Figure 186: Technology in design (Author, 2021)
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Figure 187: Structure and Greenstar rating (Author, 2021)
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DETAIL A

SCALE 1:40
1700 ID 2200mm DEEP GALVANISED STEEL TRIANGULAR TRUSS:
MAIN HOR 70Mm mu MFMAERS TO AF 200X20X10mm GAL VANISED STFF.
SOUARE HOLLOW SECTIONS, VERTIGAL TRUSS MENBLRS AND HORIZONTAL
BLOX1000mm AND 100rvn THICK IN SITU CAST erNmnr- n OFF- BRACING WEMBERS TO BE 150X150%amm GALVANISEX STEEL SQUARE HOLLOW!

SHUTTER CONCRETE GUTTER ON INTERNAL LOAD NG
REINFORCED com:ﬁsrs 'NAI.LS
10mm THICK AND B02X1000mm FIBRE GLASS RAINWATER GUTTER
BOLTED TO 200%200X10mm STEEL TRUSS MEMBERS AND SEALEC
W TH SILICONE SEALANT
nole:. it ghess gutter valh siee! supports beiow v for waikabily and 1cof
MANNSACE

GALVANISZD TRIANGULAR STESL TRUSS WEL DED TO 200mm DEEP
GALVANISED STEEL END CAP, BOLTED TO ‘0mm THICK GALVANISED.
STEEL PLATE AND 2500mm HIGH REINFORCED CONCRETE UPSTANC

METAL FLAS=ING FIXED TO 800X1000mm FIBREGLASS AN
REINFORCED CONCRETE GUTTER WITH URETHANE ADHESIVE AN
SEALED WITH SILCONE SEALANT

100mM RADIUS INLET P PE IN 1900X1100mm VARNISHED PLYWOOD
PANEL SEALED WITH SILICONE SEALANT
Note: houses eiectrically aperater mehcan cai fan te re-cizuiate alf Internally

75mm THICK “900X1100mm VARNISHED PLYWOCD PANEL BOLTEC TO -
70XTOXBmm GALVANISED STEEL ANGLE CLEAT BOLTED TO 150X150Xarm >
STEEL TRUSS MEMBER

10mm THICK AND 500X 1000mm ZIBRE CLASS RAINWATER CLTIER BO
200X200X10mm STEEL TRUSS MEMBERS AND SEALED WITH
ta; fitice giass Guiter with Staal SO baiow allows e wva

7omm THICK 100X1100mm VARNISHED :'LY\‘«CO\. PANEL BOLTED TC
TCXTOXBMM GALVANISED STZEL ANCLE CLEAT BOLTED TC
150X150XEmm STEFL TRUSS MEMBER

M WICE AND 2200mm DEEF GALVANISED 1= I:L IRIAN(;ULAN TRUSS:

l.wN HO?IIDN’AL TRUSS MEMBERS TO BE 205X200X10mm GALVANISED STEEL
SQUARE HOLLCW SECTIONS. VERT CA. TRUSS MEI:BERS AND FCRIZONTAL
SRACING MENBERS 0 BE *50X! 50X3mm GALVANISED STEEL SQUARE HOLLOW
SECTIONS

ICK. 206mer RADIUS POLYETHYLENE VENTILATION PIPE

m THI
LOVERED IN 100mm THICK FIPZ INSULATION RESTING N UNDERSIDE
OF GALVANISED STEEL TRIANGULAR TRUSS

ETAL FLASHING FIXED TO 600X1003mm FIBREGLASS ANC
REINFORCED CONGRETE GUTTER WITH URETHANE AZHESVE ANC
SEALED WITH SILICONE SEALANT

METAL COUNTER FLASHING FIXED TO 2500 mn HIoN REINFORC.C
Fi UTTER CONCRETE UPSTANC WITH URE’ HESVE Al
'vE/\LED WITH SILICONE SEAL. ;\NT

200x230x10mm GALVANISED STEEL SQUARE HOLLOAW SECTION SCLUMN
WELDED TO S00X500x1€rmm GALVANISED STEEL BASE PLATE BOLTED TC
INSITU-CAST CED OFF-SHUTTER CONCRETE COLUMN

LED STRIP LIGHTS IN STRIP LICKT CLIPS FIXEC TC
UNSERSIDE OF TRIANGULAR STEEL TRUSS

100mm RADIUS INLET PIPE IN $00X1109mm VARNISHED ’LV\'tOOC
PANE. SEALED WITH SILCONE
HNote houses alectrically sparatad mehcanical fan fo re-irculate air |Msvr:h)

URAINAGE LAYER 10 SPECIALISTS SETAIL

200x200x10mM GALVANISED STEEL SCUARE HOLLOW SECTION CCLUMWY WATERPROOFING LAYER TO SPECIALISTS CETAIL
WFLDED TO 500X500x15mm GAL VANISED STEF. RASF PLATE RO TSN TG
INSITU-CAST REINFORCED OFF-SHUTTER CONCRE TE COLUMN

S0Grrer TALL ANTISL IPQNI FIXED TO STRUCTURAL ROOT BARRIER TO
EVENT ZROSION ON SLANTED GREEN ROOF

5000mun HIGH INSITU CAST REINFORCED OFF-SHUTTER GONGRETE
COLUMN W TH HOLLOWED OUT CENTRE FOR GEQTHERMAL

VENTILATICN PIPE 250mm THICK REINFORCED OFF-SHUTTER CONCRETE SLAB TO ENGINEER'S

SPECIFICATIONS
ROOT BARRIER TC SPECIALISTS DETAIL

250X800mm AL UMINIUM CUTLET GRID FOR WARKED!
COOLED AIR FROM GEOTHERMAL SYSTEM

500¢mm HIGH INSITU CAST REINFORCED CFF-SKUTTER CONCRETE CCLUMN
WITHHOLLOWED CUT CENTRE FOR GEOTHERMAL VENTILLAT CN PIPE

PROCESS WORK

N N
W K

)\
Zis

/////////
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Figure 188: Detail A (Author, 2021) © University of Pretoria
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Figure 189: Detail A continued (Author, 2021)
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Figure 190
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Detail C (Author, 2021)

Figure 191
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Figure 192: Geothermal heating and cooling systems (Author, 2021)
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Water harvesting systems (Author, 2021)

Figure 193:
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