
Chapter 8

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



140

Detail technical resolution
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Material palette of the Gas Works8.1.1

Figure 111 Closeup photograph of Livesey scrubber
Figure 112 Steel structure in Retort 2 interior
Figure 113 Livesey washer deconstructed envelope and piping exposed
Figure 114 Western entrance to Retort No 1
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Figure 115 . CWG plant Eastern elevation with structure expressed in facade
Figure 116 Retort 1 western facade with brick-clad cross bracing expressed

Figure 117 Opening detail of Retort No 2 northern facade
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Before deciding on a technological concept to re-
solve the construction methods employed, a thor-
ough understanding of the construction technology 
used on the Gasworks site is necessary. In a scheme 
that seeks to respond to heritage, the materiality, 
scale and construction need to be resolved in such 
a way that the uniqueness, the Genius Loci of the site 
is maintained whilst still standing apart as a response 
or a “translation” into contemporary architecture. 

The most iconic buildings on the Gasworks site, the 
no. 1 and 2 retorts, offer a helpful understanding of 
how construction was used to embody the require-
ments of the coal to gas process. Since the process 
of coal burning and gas extraction required great 
height, steel construction was used to make the 
frame or skeleton of both retort buildings. Brick was 
used merely as an infill or envelope around the frame 
and it was done in such a way that the structural 
frame expressed itself in the facade - albeit more in 
the case in Retort No. 1.

Construction techniques and details8.1.2

Figure 118 Steel structure of Retort No. 1

Figure 119 South-eastern facade of Retort No. 1
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Figure 120 3D diagram illustrating facade 
detailing of Retort no. 1 & 2.

Figure 121 Steel and concrete junctions of Retort No. 1 (Lauferts le Roux & Mavunganidze 2016: 21) 
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Figure 122 Concrete detailing around openings and structural      
   expression (Photograph by Author, 2017)

Figure 123 Chimney towers, the relationship 
between openings and structure (Photograph 
by Author, 2017)

Figure 124 Brick eave detailing (Photograph by 
Author, 2017)

Figure 125 Chimney flues of Retort 1 (Photograph by Author, 
2017)

Translating heritage elements into design8.1.3
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Figure 126 Construction elements of Gas Works site deconstructed (Author, 2017)
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Climatic analysis8.2

Figure 127 Wind direction distribution of Johannesburg showing 12 month overlaid.  Image 
sourced from

Figure 128 Summer solstice shadow paths Figure 129 Winter solstice shadow paths

Conclusions

Following the climatic analysis of the site it was found 
that in the detail technical resolution stage of design 
development north-northwestern wind would have 
to controlled since a significant access route and 
recreational open space (water park) was aligned 
according to this direction. 

Johannesburg is located within the cold interior cli-
matic zone of South Africa (SANS10 400-XA:2011). 
This, coupled with the fact that building No. 2 (north-
ernmost on Figure 130) has a large excavated ser-
vices floor, the main passive strategy employed for 
both buildings was passive ventilation through Trom-
be assisted stacks and geothermal piping.

Below:  
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Figure 130 Climatic analysis with September solstice shadow pathsBelow:  
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Structural system Building 18.3.1

Primary structure

Secondary structure

Floors and Roofs

Structural system

For Building 1, it was decided that the structural sys-
tem should follow the same spacing as the purifica-
tion plant ruins, which are spaced 5,3m apart longi-
tudinally. Structural steel is employed for the primary 
and secondary structure and brick as skin in order to 
employ the same construction method as used in 
the Retort buildings. 

Permanent shuttering floor

Bond-dek permanent shuttering is used in the con-
struction of the first floor and roof slabs. This is an 
economical options since this product can span 3m 
unsupported under wet concrete (saving on props) 
and it eliminates the need for reinforcing.

Figure 131 Structural system of Building 1(Author, 2017)
Figure 132 Reference plan for building 1 (Author, 2017)

Right:
Below:
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Structural system Building 28.3.2

Primary structure

Secondary structure

Structural system

Building 2’s structural system is a series of portal frames 
supported in some instances by 2000x200mm con-
crete columns, which form part of the passive ven-
tilation strategy explained later. Steel construction 
also enables the building to be lifted from the ground 
where the building overlaps with the gas tank hole 
within which it partially sits. The building also makes 
use of permanent shuttering for reasons mentioned 
in Building 1’s explanation.

Figure 133 Structural system of Building 2(Author, 2017)
Figure 134 Reference plan for building 2(Author, 2017)

Right:
Below:
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Passive ventilation Building 18.4.1

Trombe assisted stack

As can be seen in Figure 136, the Trombe assisted 
stack fulfills the practical role of drawing stale air out 
of the building and the aesthetic purpose of con-
tinuing and ending the diagonal geometry initiated 
by the stair. This aesthetic aim is especially success-
ful when employed at a sufficient height to form an 
overhang for a bench as can be seen in Figure 135

The Trombe wall is slanted to an angle of 26° since 
solar radiation would be optimized if the system is 
tilted to the same angle as the latitude of the loca-
tion of the building. Geothermal pipes installed under 
the building will supply the interior space with air at a 
moderate temperature.

Figure 135 Trombe wall detail at scale 1 to 50.
Figure 136 North-eastern elevation showing continuity between Trombe wall and external stair in elevation 
at scales 1 to 200 and 1 to 100

Below:
Right:
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Passive ventilation Building 28.4.2

Figure 137 Building 2 cross section showing passive ventilation strategy at scale 1 to 100
Figure 138 South-eastern elevation of building 2 showing Trombe wall system as implemented in the 
facade
Figure 139 Trombe wall detail at scale 1 to 50 showing possibilities of implementation at either level.

Below:
Bottom:

Right:
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Geothermal pipes and ventilation strategy8.4.3
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Figure 140 The implementation of geothermal earth-tubes (Author, 2017)
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Utilizing brick in new ways

As mentioned on the previous page, using brick in a 
new way creates a distinction between the rigidity of 
the large scale brick facades constructed in stretch-
er bond and the new building. By using the external 
angle 45 brick on the north-eastern facade,  not only 
can the front facade be read in conjunction with 
the front facade of Retort No. 2, but the diagonal 
protrusions created by repeating the brick will create 
different variations of shadow patterns on Building 1’s 
facade throughout the day.

Although the existing brickwork on site is typically 
employed as a thin skin wrapped around the build-
ing structure, the facade of building 1 aims to realize 
more of the potential of the material than being a 
mere envelope. By creating more depth in the fa-
cade, the brickwork is also used a means of solar 
control.

Construction detailing8.5
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Figure 141 The implementation of Corobrik external angle 45 brick into building facade (Author, 2017)
Figure 142 Recessed brickwork as a means of solar control (Author, 2017)

Figure 143 Recessed brickwork and the effect on building 1’s facade (Author, 2017)

Top:
Left:
Right:
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Figure 144 Building 2 detail section through southern facade (author, 2017)
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Figure 145 Building 1 baseline over/under-lit study (Sefaira, 2017 and edited by author)

Daylighting iterations8.6
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Figure 146 Building 2 baseline over/under-lit study (Sefaira, 2017 and edited by author)

(Less than 300lux for more than 50% of occupied hours)
(Over 1000lux of direct light for more than 250 occupied hours per year)
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Rainwater harvesting calculations8.7

Figure 147 Rainwater harvesting strategy (Author,2017)
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SURFACE Area 
(m²)

Runoff 
Coeff.

Roof 2924 0,9
Pond 434,8 1

3358,8 0,91

MONTH Ave. rainfall 
(mm)

Yield
(m³)

Jan 139 426,23 
Feb 108 331,17
March 91 279,04
April 62 190,12
May 21 64,39
June 9 27,60
July 7 21,46
Aug 8 24,53
Sept 28 85,86
Oct 74 226,91
Nov 118 361,84
Dec 125 383,30

2422,46

Table 1. Rainwater collection
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STORAGE VOLUME REQUIRED (m³)

Actual yield
(evaporation included)

Demand

Storage volume required= 40m³ x 3 months = 120m³. Therefore, the dam
proposed in the foundation of Gas tank 3 with an area of 434 m² and average
depth of 1,5 m will suffice.

Appliance

WATER DEMAND FOR APPLIANCES

public toilet

staff toilet

Urinal

handwash basin

shower

Quantity

Dishwasher

Kitchen basin

4

2

1

6

2

1

2

flow rate
l/minute

liter/use Usage/day liter/day liter/week

-

-

-

12

6

-

12

4

4

1

1

24

180

-

64

10

180

100

3

1

16

256

40

180

100

72

180

192

1536

240
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600

432

1080

1152

TOTAL 1020 6120

Water demand

Water deficit

RAINWATER YIELD AND DEFICIT CALCULATION
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STORAGE VOLUME REQUIRED (m³)

Actual yield
(evaporation included)

Demand

Storage volume required= 40m³ x 3 months = 120m³. Therefore, the dam
proposed in the foundation of Gas tank 3 with an area of 434 m² and average
depth of 1,5 m will suffice.

Appliance

WATER DEMAND FOR APPLIANCES

public toilet

staff toilet

Urinal

handwash basin

shower

Quantity
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Kitchen basin

4

2

1

6

2

1

2

flow rate
l/minute

liter/use Usage/day liter/day liter/week
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TOTAL 1020 6120

Water demand
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RAINWATER YIELD AND DEFICIT CALCULATION

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



169

Bibliography

Agriculture, G. 2017. Agriculture at a crossroads. http://www.globalagriculture.org/report-topics/water.
html (Accessed 26 April 2017)

Baker,  M. Turbine hotel in Knysna, South Africa. http://www.stayreview.com/turbine-hotel-in-knys-
na-south-africa/ (Accessed 20 May 2017)

City of Johannesburg. Department of Development Planning. 2016. Spatial Development Framework 
2040. www.sapra.org.za/docs/Johannesburg%20Spatial%20Development%20Framework%202040.pdf 
(Accessed 27 July 2017).

Crawford, M. 2012. Everyday Agriculture. In: T. Haas, ed. Sustainable Urbanism and Beyond: Rethinking 
cities for the future. New York: Rizzoli International Publications, p. 169.

Garnham, HL. 1985. Maintaining the Spirit of Place. Mesa: PDA Publishers Corporation.

ICOMOS, 2003. The Nizhny Tagil Charter for the Industrial Heritage. https://www.icomos.org/18thapril/2006/
nizhny-tagil-charter-e.pdf (Accessed 23 September 2017)

Georem International. 2006. Soil Vapor Survey and Soil Sampling, Pinegowrie: GeoRem International.

Krinke, R. 2001. Overview: design practice and manufactured sites. In: N. Kirkwood, ed. Manufactured Sites 
: Rethinking the Post-Industrial Landscape. London: Spon Press, pp. 125-129.

Latz, P. 2001. Landscape Park Duisburg-Nord: the metamorphosis of an industrial site, in Manufactured Sites 
: Rethinking the Post-Industrial Landscape. London: Spon Press: p 153.

Lauferts le Roux, M. & Mavunganidze, J. 2015. The Johannesburg Gas Works. 1st ed. Johannesburg: 
Fourthwall.

Times Live. 2016. SA drought not broken after driest year in history. http://www.timeslive.co.za/lo-
cal/2016/09/08/SA-drought-not-broken-after-driest-year-in-history1b (Accessed 26 April 2017)

Merriam-Webster. 2017. Palimpsest. https://www.merriam-webster.com/dictionary/palimpsest (Accessed 
27 July 2017).

Millstone, E., Lang & Tim, 2003. The Atlas of Food. 1st ed. London: Earthscan.

Okada, M. 2014. Industrial ruins, in J Douet Ed. Industrial Heritage Re-tooled: the TICCIH Guide to Industrial 
Heritage Conservation. Walnut creek: Left Coast Press, pp. 149-154.

Reed, P. 2008. Beyond Before and After, in Groundswell: constructing the contemporary landscape. 3rd 
ed. New York: The Museum of Modern Art

Strategic Environmental Focus, 2002. Joburg Metropolitan Open Space System. Pretoria: Strategic Environ-
mental Focus.

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



170

Rieder, K. 2001. Crissy Field: tidal marsh restoration and form, in: N. Kirkwood, ed. Manufactured Sites : Re-
thinking the Post-Industrial Landscape. London: Spon Press: 206-207

Tempel, N. 2014. Post-Industrial landscapes in J Douet Ed. Industrial Heritage Re-tooled: the TICCIH Guide to 
Industrial Heritage Conservation. Editor J Douet. Walnut creek: Left Coast Press, p 142

Unwin, S., 2015. Twenty-five buildings every architect should understand. 2nd ed. New York: Routledge.

Vinnitskaya, I. 2012. The Plant: An Old Chicago Factory is Converted into a No-Waste Food Factory. http://
www.archdaily.com/231844/the-plant-an-old-chicago-factory-is-converted-into-a-no-waste-food-factory 
(Accessed 22 August 2017)

Vosloo, P. 2015. Commemorating industrial ruins - the case for the Tswaing salt works. South African Journal 
of Art History 30(2):32-51

Water Footprint Network. 2017. Water footprint of crop and animal products: a comparison. http://water-
footprint.org/en/water-footprint/product-water-footprint/water-footprint-crop-and-animal-products/ (Ac-
cessed 27 July 2017).

Westergasfabriek. 2017. History: from old energy to new energy. http://www.westergasfabriek.nl/en/about/
history/ (Accessed 20 May 2017)

WWF South Africa. 2014. WWF-SA Climate Solver: Magmeal. https://www.youtube.com/watch?v=B-
WX0Eds5z1w (Accessed 27 July 2017)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 


