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In this chapter, a technical concept is developed, which relates to each part 
of the project as set out in the design discourse. 
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6.1   TECHNICAL CONCEPT

A technical concept is derived from the main 
design concept of a membrane, that through 
insertion, forms new spaces inside an existing shell 
or structure. This new membrane is understood 
as a separate entity, in the way it intersects and 
responds to the existing building on various levels. 
This interaction responds to the existing building 
fabric lightly. Wherever it touches the fabric, it 
does so very lightly and honestly, as a separate 
intervention. 
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Figure 6.1   Parti diagram
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Even though the plinth grows out of the 
landscape, it is still partially a monolithic structure, 
that creates an elevated platform for the 
Staatsmuseum. The monolithic nature of a plinth is 
however, placed subject to the technical concept. 
The plinth forms the first part of the membrane 
that is inserted, or responds to the building in a 
certain way. The plinth is also respectful, where it 
touches the building as an honest separate entity. 
A person is made aware of the fact that the plinth 
is not the natural ground level, and is an insertion 
or addition, at various different points. 

Figure 6.2   Plinth

6.2   TECHNICAL RESOLUTION

6.2.1   Plinth
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10 mm Drip Joint

8mm Safety Glass fixed to Concrete Reveal
with Clear Marine Grade Sealant
400mm Panels Spaced with 200mm Gap
Between Panels

Skirting Cover Over Drainage Membrane
Fixed to Concrete

Water Proofing System Bonded to Dry,
Smooth and Even Surfaces of Retaining
Wall, Including Dressing Membrane Down
the Edge of the Wall

Drainage Protection Membrane Placed
Against Waterproofing Membrane

Agricultural Drain Below the Level of the
Internal Concrete Slab

150mm 10Mpa Re-inforced Concrete Slab
Diamond Polished to Specialist Detail

12mm DPM Under Slab

Bitumen Torch on Waterproofing on
Concrete Slab

500 x 500mm Concrete Paver Blocks
Placed on River Sand

PLINTH  RETAINING  WALL  DETAIL

Scale

2 5 10 20 50

PLINTH  RETAINING  WALL  PLAN

U.O.S BASEMENT  +0.000

FFL  +0.150

NEW NGL   +2.397

U.O.S BASEMENT  +3.100

FFL   +3.305

Approved Filling Compacting in max 300mm
Layers to 93% MODAASHTO

Figure 6.3   Detailed section through plinth 
and retaining wall NTS
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SECTION  A-A
Scale  1:20

254 x 146mm IPE Matt Charcoal (VP7190 
or similar) powder coated mild steel beam, 
at 3000mm c.t.c. bolted to steel frame 
supporting the new opening.

4.5mm Electric Orange (VX2063 or similar) 
powder coated mild steel staircase, to be 
manufactured in specified sections as per 
manufacturer details
(refer to detailed exploration).

305 x 165mm Matt Charcoal (VP7190 or 
similar) powder coated H beam with a 171 
x 5mm mild steel plate, factory welded 
to it before powder coated;  forming the 
supporting frame of the new opening in the 
existing wall.

NOTE: Before the existing wall is cut, the 
placement and sizing of the cut-out is to 
be set out and indicated on the wall.  An 
industrial grinder with a 230 x 3 x 22.23 stone 
cutting disc should be used to cut the square 
opening. The wall above should be supported 
with the factory manufactured steel frame, 
immediately after the wall section has been 
demolished.

SELF-HELP TICKET SALESENTRANCE FOYER

PRIVATE OFFICE SPACE

NEW VERANDA

BASEMENT EXHIBITION

6038 x 114 x 38mm Grade 5 SA pine beam 
nailed to trusses at cut sections and bolted 
at the ends to reinforce the trusses as per 
engineer (refer to isometric exploration).

DETAIL  C

DETAIL  E

DETAIL  F

Figure 6.5   Isometric section NTS

A structural system is created, that relates to the 
concept of the new intervention, not only being 
an insertion or a form of parasitic intervention, 
but also embodying the character of the new 
intervention as an entity on its own. A structural 
system is developed that allows the new membrane 
to be structure and skin simultaneously, thereby 
supporting itself.

Figure 6.4   Entrance

6.2.2   Entrance
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SECTION  A-A
Scale  1:20

254 x 146mm IPE Matt Charcoal (VP7190 
or similar) powder coated mild steel beam, 
at 3000mm c.t.c. bolted to steel frame 
supporting the new opening.

4.5mm Electric Orange (VX2063 or similar) 
powder coated mild steel staircase, to be 
manufactured in specified sections as per 
manufacturer details
(refer to detailed exploration).

305 x 165mm Matt Charcoal (VP7190 or 
similar) powder coated H beam with a 171 
x 5mm mild steel plate, factory welded 
to it before powder coated;  forming the 
supporting frame of the new opening in the 
existing wall.

NOTE: Before the existing wall is cut, the 
placement and sizing of the cut-out is to 
be set out and indicated on the wall.  An 
industrial grinder with a 230 x 3 x 22.23 stone 
cutting disc should be used to cut the square 
opening. The wall above should be supported 
with the factory manufactured steel frame, 
immediately after the wall section has been 
demolished.

SELF-HELP TICKET SALESENTRANCE FOYER

PRIVATE OFFICE SPACE

NEW VERANDA

BASEMENT EXHIBITION

6038 x 114 x 38mm Grade 5 SA pine beam 
nailed to trusses at cut sections and bolted 
at the ends to reinforce the trusses as per 
engineer (refer to isometric exploration).

DETAIL  C

DETAIL  E

DETAIL  F

STEEL  CLADDING  FIXING  DETAIL
N.T.S.

0.8mm Dark Gray Powder
Coated Mild Steel Plate

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

0.8mm Dark Gray Powder
Coated Mild Steel Plate

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

Black Powder Coated
Aluminium Window Frame,
fixed to 3mm 50x50 mild
steel angle with Nuprene
Sealent between aluminium
and steel.

0.8mm mild Steel panel, fixed
to 50x50 mild steel equal
angle with 25mm M6 Hex
Bolt and Nut

Edges of Steel Plates Folded
Back and Fixed together with
25mm M6 Hex Mild Steel
Bolt and Nut

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

STEEL  CLADDING  GLAZING  DETAIL
N.T.S.

STEEL  CLADDING  FIXING  DETAIL
N.T.S.

Structural Insulated Glazing
with Partial Reflective
Silkscreen Print.
8mm Toughend Glass +
20mm Cavity + 10mm
Laminated Safety Glass

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

Concrete Footing

0.8mm Mild Steel panel,
Edges Folded Over and Fixed
through Mild Steel Plate to
Concrete Slab with M12
Rawlbolt

Rhinolite finished and White
Painted 1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw
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A new interior shell is inserted throughout the 
eastern wing of the Staatsmuseum. This shell is 
designed and understood as being apart from the 
existing structure, and reads as one membrane 
that morphs through the spaces. To achieve this, a 
light gauge steel sub-frame is built to accommodate 
faceted panels to be attached to the structure. The 
panels will mostly be gypsum plaster board with 
plywood infill.

Figure 6.6   East west section indicating new intervention as well as restored wing NTS

6.2.3   Interior

Restored wing.
Temporary exhibition 

space
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Figure 6.7   Detail section of cladding material fixing

New interior 
intervention
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Figure 6.9   Section through exhibition installation explaining each part of exhibition part 1

Figure 6.10   Explorative Sections
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Figure 6.11   Section through exhibition installation explaining each part of exhibition part 2

Figure 6.12   Explorative Sections
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6.2.4   Courtyard

The new courtyard veranda roof is designed to 
be a flat floating roof, guiding the user visually, as 
horizontal plane.

The roof is made up of a timber support structure, 
with plywood roofing, which is waterproofed with 
torch-on Bitumen water proofing and finished with 
steel profile sheeting over.

Figure 6.13   Isometric of the new roof addition of the courtyard
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Structural Insulated Glazing with Partial
Reflective Silkscreen Print
8mm Toughened Glass + 20mm Cavity +
10mm Laminated Safety Glass

Black Powder Coated 50x25mm Aluminium
Profile

Black Powder Coated Aluminium Drip Plate

70mm 10Mpa Re-inforced Concrete Slab
Diamond Polished to Specialist Detail

12mm DPM Under Slab

COURTYARD FLOOR AND GLAZING AND ROOF DETAIL
N.T.S.

Under Floor Convector with Aluminium
Grid Over

Approved Filling Compacting in max 300mm
Layers to 93% MODAASHTO

2 Layers of Pine Shutter ply Nailed to
Timber Battens. Sealed with torch-on
Bitumen

100x100 mm Zink gutter fixed to Timber
Batten

76 x 38 Pine Timber Girder

70 x 50 Black Powder Coated Aluminium
Profile

Timber Column Consisting of 2x 76x38 mm
Meranti Members bolted together with a
38mm spaces in between

10mm Plasterboard Ceiling Panels

Figure 6.14   Detailed section of the new addition of the courtyard
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Light has been investigated as part of the design 
discourse. Natural lighting in the east wing will be 
controlled very specifically, through allowing the 
light to bounce of different panels (behind the new 
exhibition structure), and to be revealed as a more 
focused light source in open gathering spaces or 
along pathways, as a means of way finding and 
guiding the user.

Figure 6.16   Control over natural light

6.3   SERVICE SYSTEMS

The manipulation of light in the new exhibition 
area, will form the main service system in the 
building. Conceptually, people move from light 
point to light point and will move faster through 
darker and smaller spaces. The intention is to 
manipulate and use light in such a manner, that it 
will roughly dictate people’s movement through 
the building.

Figure 6.15   Isometric section of the use of light
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6.3.2   Ventilation: Mechanical System

Figure 6.17   Section of mechanical ventilation system

6.3.1   Ventilation: Heat Stack

Ventilation

The new entrance structure’s design is done in 
such a way that it will create a heat stack. The heat 
stack will be heated by means of solar radiation at 
the top part, which penetrates the existing roof.

Figure 6.18   Natural Ventilation System
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6.4   ENVIRONMENTAL RESPONSE

Figure 6.19   Algae bioreactor glass 

The environmental systems, that 
allow the building, to function as a 
self-sustaining entity, will be placed 
in the plinth and will be accessible 
to the public. The main system is a 
digester system that makes use of 
organic waste material, gathered 
from the NZG, which is grained 
and added to a digester system. 
The digester decomposes the 
waste and generates methane gas. 
The methane gas is collected in a 
container off site, to be burned in an 
electrical generator. The CO2 gas 
produced by the generator, will be 
driven through algae bio reactors 
which converts the gas to O2 and 
generates heat, that can be used for 
space heating inside the building.

Figure 6.20   Diagrammatic exploration of a 
typical digester system panels
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6.4.1   Digester System

Figure 6.21   Organic digester
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PROJECT ASSESSMENT
Project title: Life Science Centre Date: 21-Oct-15
Location: Old Staatsmuseum on Boom Street, Pretoria Undertaken by: R Hollenbach
Building type (specify): Community Company / organisation: Student
Internal area (m2): 1715,71 Telephone: Fax: 
Number of users: 400 Email:
Building life cycle stage (specify): Design

Social 4,5 Economic 4,4 Environmental 3,7

Overall 4,2

SUSTAINABLE BUILDING ASSESSMENT TOOL (SBAT- P) V1

0,0
1,0
2,0
3,0
4,0
5,0

Occupant Comfort
Inclusive Environments

Access to Facilities

Participation & Control

Education, Health & Safety

Local Economy

Efficiency

AdaptabilityOngoing Costs

Capital Costs

Water

Energy

Waste

Site

Materials & Components

6.5   ENERGY RATING - SBAT

The SBAT analysis that has been carried out on the 
project has scored the following:

Social:   4.5

Economic:  4.4

Environmental: 3.7

Over All:  4.2

This is a good indication of the influence this proj-
ect will have on the social, economic and environ-
mental spheres in the city. The analysis indicates 
clearly that more focus can be given to environ-
mental responses to ensure the best possible 
result is gained with the least negative influence.
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C O N C L U S I O N

07
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This study is aimed at making buildings with 
historical significance that has lost relevance and 
dignity, relevant in its context once again through 
adaptive re-use.

Specific focus is given to an example of such a 
building in Pretoria; the old ZAR Staaatsmuseum. 
The building was designed to sit in, and react to its 
context in a specific way. The development of its 
direct context over a period of 120years, together 
with the rapid expansion of the museum’s collection 
has led to the museum being stripped of its worth 
as a building contributing to the city.

Through creating a new urban context, with 
specific focus on the National Zoological Gardens, 
and the possible relationship between the zoo 
and the museum, this study sets out to make the 
Staaatsmuseum relevant once again.

The topography of the site and the relationship 
between the museum and one of the open spaces 
within the zoo proves vital in creating a new context 
and design driver for the study in response to the 
museum.

By responding to the museum at the hand 
of a new context, this study identifies different 
parts of intervention flowing from one concept. 
This concept is to create a new intervention in 
the building that originates in the landscape, and 
penetrates the building in various ways. 

This new approach to the building is a breath 
of fresh air to the building. It allows the building 
to once again be relevant not only in the way it 
sits in the landscape but also in the way it plays a 
contributing role to the urban context once again.

7.1   CONCLUSION



133

A P P E N D I X   A

A P P E N D I X  A

08



134

A P P E N D I X   A

Direcor's
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Store Room for temporary exhibition

Staff Entrance

Exhibition on Digester System

New stair as per specialist

Basement Plan

First Floor Plan
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Ground Floor Plan
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NEW ENTRANCE

Exploration of the dome structureNew entrance structure as a entity on its own

View into the new entrance toward the self help ticket sales incorporated into the new structure
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View of new entrance over the plinth 
and the skylight allowing views into the 
basement

View of the new entrance as ap-
proached from the ramp linking from 
Boom Street
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Existing roof trusses. 114 x 38 Pine trusses at 900 centres Cut trusses where new intervention is to be made

Insert 114x38 mm SA Pine strengthner beams accross section 
cut. One truss is added for each cut truss to carry the roof load

ROOF SECTION DETAIL

The new intervention is added without having to rely on the 
existing roof structure for support



139

A P P E N D I X   A

STEEL  CLADDING  FIXING  DETAIL
SCALE 1:2

0.8mm Dark Gray Powder
Coated Mild Steel Plate cut
to desired size per panel with
edges folded back

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

0.8mm Dark Gray Powder
Coated Mild Steel Plate

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

Black Powder Coated
Aluminium Window Frame,
fixed to 3mm 50x50 mild
steel angle with Nuprene
Sealent between aluminium
and steel.

0.8mm mild Steel panel, fixed
to 50x50 mild steel equal
angle with 25mm M6 Hex
Bolt and Nut

Edges of Steel Plates Folded
Back and Fixed together with
25mm M6 Hex Mild Steel
Bolt and Nut

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

STEEL  CLADDING  GLAZING  DETAIL
SCALE  1:2

STEEL  CLADDING  FIXING  DETAIL
SCALE  1:2

Structural Insulated Glazing
with Partial Reflective
Silkscreen Print.
8mm Toughend Glass +
20mm Cavity + 10mm
Laminated Safety Glass

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

Concrete Footing

0.8mm Mild Steel panel,
Edges Folded Over and Fixed
through Mild Steel Plate to
Concrete Slab with M12
Rawlbolt

Rhinolite finished and White
Painted 1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw
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STEEL  CLADDING  FIXING  DETAIL
SCALE 1:2

0.8mm Dark Gray Powder
Coated Mild Steel Plate cut
to desired size per panel with
edges folded back

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

0.8mm Dark Gray Powder
Coated Mild Steel Plate

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

Black Powder Coated
Aluminium Window Frame,
fixed to 3mm 50x50 mild
steel angle with Nuprene
Sealent between aluminium
and steel.

0.8mm mild Steel panel, fixed
to 50x50 mild steel equal
angle with 25mm M6 Hex
Bolt and Nut

Edges of Steel Plates Folded
Back and Fixed together with
25mm M6 Hex Mild Steel
Bolt and Nut

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

STEEL  CLADDING  GLAZING  DETAIL
SCALE  1:2

STEEL  CLADDING  FIXING  DETAIL
SCALE  1:2

Structural Insulated Glazing
with Partial Reflective
Silkscreen Print.
8mm Toughend Glass +
20mm Cavity + 10mm
Laminated Safety Glass

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

Concrete Footing

0.8mm Mild Steel panel,
Edges Folded Over and Fixed
through Mild Steel Plate to
Concrete Slab with M12
Rawlbolt

Rhinolite finished and White
Painted 1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw
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STEEL  CLADDING  FIXING  DETAIL
SCALE 1:2

0.8mm Dark Gray Powder
Coated Mild Steel Plate cut
to desired size per panel with
edges folded back

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

0.8mm Dark Gray Powder
Coated Mild Steel Plate

75x75mm Mild Steel Stifner
Welded to steel plates
around the edges, 100mm
from edge and across panels
@ 1000 c.t.c. in Accordance
with Manufacturer
Specifications

Black Powder Coated
Aluminium Window Frame,
fixed to 3mm 50x50 mild
steel angle with Nuprene
Sealent between aluminium
and steel.

0.8mm mild Steel panel, fixed
to 50x50 mild steel equal
angle with 25mm M6 Hex
Bolt and Nut

Edges of Steel Plates Folded
Back and Fixed together with
25mm M6 Hex Mild Steel
Bolt and Nut

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

STEEL  CLADDING  GLAZING  DETAIL
SCALE  1:2

STEEL  CLADDING  FIXING  DETAIL
SCALE  1:2

Structural Insulated Glazing
with Partial Reflective
Silkscreen Print.
8mm Toughend Glass +
20mm Cavity + 10mm
Laminated Safety Glass

1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw

Concrete Footing

0.8mm Mild Steel panel,
Edges Folded Over and Fixed
through Mild Steel Plate to
Concrete Slab with M12
Rawlbolt

Rhinolite finished and White
Painted 1200 x 2400 x 10mm
Gypsum Plaster Board fixed
to Steel Stifners with 19mm
Self Tapping Ceiling Screw
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75 x 75mm black powder coated mild steel
hollow square tube

75 mm Double glazed algae bio-reactor,
filled with algae activated water. CO2 from
the electrical generator blown through
algae water.
Algae converts CO2 to O2 which is let out
through the system into the atmosphere

Skirting cover over drainage membrane
fixed to concrete

Waterproofing system bonded to dry,
smooth and even surfaces of retaining wall;
including dressing membrane down the
edge of the wall

Drainage protection membrane placed
against waterproofing membrane

Agricultural drain below the level of the
internal concrete slab

150mm 10Mpa Re-inforced concrete slab
diamond polished to specialist detail

12mm DPM Under slab

Bitumen torch on waterproofing on
concrete slab

500 x 500mm Concrete paver blocks
placed on river sand

PLINTH  RETAINING  WALL  PLAN

U.O.S BASEMENT  +0.000

FFL  +0.150

U.O.S BASEMENT  +3.100

FFL   +3.305

Approved filling compacting in max 300mm
layers to 93% MODAASHTO

ALGAE RETAINING WALL DETAILA Scale 1:10
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INTERIOR SECTION DETAIL


