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CHAPTER 8: DESIGN TECHNIFICATION 
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The first biopool has the lowest interaction levels between man and the natural 
environment. The purification planting has been seperated from the swim-
ming area entirely, preventing interaction. The pool will make use of the exist-
ing dam as a water supply when water levels drop. Each pool is an individual 
circulating system, keeping the volume of water running through the pumps 
and UV filters relatively small for an effective cleaning and purification stan-
dard. The system makes use of a UV filter for the removal of harmful patho-
gens from the water and is not responisble for any stormwater management. 
All storm water is diverted away from the Biopools to prevent sedimentation 
from occuring in the pools.  The first bipool provides a splash  and very shallow 
pool for use by children as well as close location to the lifeguard towe. The de-
sign of a lawn area surrounding the pool is allows for the passive surveillance 
by users and a space of relaxation for parents while watching their children. 

BIOPOOL 1

Figure 2.8.1: Section through biopool 1. (Author, 2015)
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TECHNICAL DETAIL BIOPOOL 1 

FIRST CONSTRUCTED BIOPOOL: NO IMMERSION 

BIOPOOL DETAILING AND EXPLANATION 

SECOND CONSTRUCTED BIOPOOL: PARTIAL IMMERSION IN THE NATURAL ENVIRONMENT  

COMPACTED EARTH 

COMPACTED EARTH 

COMPACTED EARTH 

COMPACTED EARTH 
50MM SCREED LAYER  

50MM SCREED LAYER  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

250MM WATERPROOF CONCRETE 
WALL 

250MM WATERPROOF CONCRETE 
WALL 

150MM WATERPROOF 
CONCRETE  

150MM WATERPROOF 
CONCRETE  

250MM GROWING
MEDIUM AND GRAVEL  

250MM GROWING
MEDIUM AND GRAVEL  

250MM WATERPROOF CONCRETE WITH HOLES 
FOR FLOW OF WATER   

150MM WATERPROOF CONCRETE WALL TO HOLD 
BACK GROWING MEDIUM AND GRAVEL FROM 
RUNNING INTO SWIMMING AREA WHILE NOT 
RESTRICTING THE FLOW OF WATER. 

150MM WATERPROOF CONCRETE   

INLET AND OUTLET PIPES ARE 50 DIAMETER PVC PIPING BOTH INSTALLED 
WITH A VALVE FOR THE CONTROL OF WATER FLOW AND MAINTENENCE 
PURPOSES.   

INLET AND OUTLET PIPES ARE 50 DIAMETER PVC PIPING BOTH INSTALLED 
WITH A VALVE FOR THE CONTROL OF WATER FLOW AND MAINTENENCE 
PURPOSES.   

Figure 2.8.2: Detail sketch of Biopool 1 (Author, 2015) Figure 2.8.3: Detail sketch iteration of Biopool 1 (Author, 2015)

Figure 2.8.4: Construction detail of Biopool 1 (Author, 2015)



148
Drg 2.8.2: Biopool 1Technical Detail

BIOPOOL 2

The second biopool is responsible for the initial interaction between man and the 
natural environment. The planting has been incorporated into the swimming 
experience, with minimal barriers or restrictions of movement for the user be-
tween the planted areas and the swimming areas. The interaction with the nat-
ural environment is completely dependent on the user, while all pools allow for 
a view over the natural environment and rehabilitated post industrial quarry.   

Figure 2.8.5: Section through Biopool 2 (Author, 2015)
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TECHNICAL DETAIL BIOPOOL 2  

Drg 2.8.3: Biopool 2 Design and Layout

FIRST CONSTRUCTED BIOPOOL: NO IMMERSION 

BIOPOOL DETAILING AND EXPLANATION 

SECOND CONSTRUCTED BIOPOOL: PARTIAL IMMERSION IN THE NATURAL ENVIRONMENT  

COMPACTED EARTH 

COMPACTED EARTH 

COMPACTED EARTH 

COMPACTED EARTH 
50MM SCREED LAYER  

50MM SCREED LAYER  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

50MM CLAY CLADDING  

250MM WATERPROOF CONCRETE 
WALL 

250MM WATERPROOF CONCRETE 
WALL 

150MM WATERPROOF 
CONCRETE  

150MM WATERPROOF 
CONCRETE  

250MM GROWING
MEDIUM AND GRAVEL  

250MM GROWING
MEDIUM AND GRAVEL  

250MM WATERPROOF CONCRETE WITH HOLES 
FOR FLOW OF WATER   

150MM WATERPROOF CONCRETE WALL TO HOLD 
BACK GROWING MEDIUM AND GRAVEL FROM 
RUNNING INTO SWIMMING AREA WHILE NOT 
RESTRICTING THE FLOW OF WATER. 

150MM WATERPROOF CONCRETE   

INLET AND OUTLET PIPES ARE 50 DIAMETER PVC PIPING BOTH INSTALLED 
WITH A VALVE FOR THE CONTROL OF WATER FLOW AND MAINTENENCE 
PURPOSES.   

INLET AND OUTLET PIPES ARE 50 DIAMETER PVC PIPING BOTH INSTALLED 
WITH A VALVE FOR THE CONTROL OF WATER FLOW AND MAINTENENCE 
PURPOSES.   

Figure 2.8.6: Deatil sketch of biopool 2 (Author, 2015)

Figure 2.8.7: Constructio detail of Biopool 2 (Author, 2015)
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AQUAPONICS SYSTEM: AQUACULTURE TANKS AND RETAINING WALL 

The fish rearing tanks require shade and were designed to sit into the 
site of the mountain currently existing on site. The creation of a stable re-
taining wall and shade structure was designed for the fish tanks. Seat-
ing and walking space was included and a main movement route and 
walkway was developed on the site. This allowed for the integration of 
the public in to the aquaponics ayatem, making the system accessible .   

Figure 2.8.8: Section through aquaculture tanks and retaining wall. (Author, 2015)
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Figure 2.8.9: Construction detail of retaining wall and aquaculture tanks. (Author, 2015) 
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AQUAPONICS SYSTEM: HYDROPONIC BEDS 

The hydroponic beds have been terraced in to the side of the quarry, the 
terracing allowed for the creation of public space and movement corri-
dors between the beds. Incorporated seating was designed for the pro-
motion of lingering by users in the area. THe beds are open for the ed-
ucation and inclusion of users in to the productive system for the 
understanding of the importance of water in the production scheme.   

Figure 2.8.10: Section through hydroponic beds. (Author, 2015)
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Figure 2.8.11: Construction detail of hydroponic bed with raft construction (Author, 2015)

Figure 2.8.12: Construction detail of hydroponic bed with raft construction and incorporated seating. (Author, 2015)
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GREEN ROOF DETAILING 

Figure 2.8.13: Green roof technification (Author, 
2015)
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200mmx200mm Sandstone tiles for vendor tables finish. Filled with wet grout.

200mm Y10 Rebar with 200 spacing

250mm x 250mm hot dipped galvanized steel square hollow,filled with reinforced concrete
Powder coated finish, Black.

10mm mortar bed for tiling
50mm pre cast cement slab

220x100x80 masonry wall with 100 joint

Wall cavity.

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with
an industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

Chamfered concrete edge

20mm overhang
4mm Butimen waterproofing layer. Fully torched.

300mm Imported topsoil for planting

150mm Cast in-situ concrete wall

Separation layer. Geotextile.

7.5mm Drainage layer.

50mm Screed protection layer.
Day joint

20mm Y10 rebar at 200 spacing

70mm uPVC drainage pipe cast into concrete.

250mm Cast in-situ concrete slab supported by 250mmx250mm
concrete columns encased with steel square hollow.

and attachment.

20 mm overhang

150mm cast in-situ concrete wall

4mm Butimen waterproofing layer. Fully torched
300mm imported topsoil for planting

Separation layer. Geotextile
7.5mm Drainage layer

50mm Screed layer acting as root barrier

70mm uPVC drainage pipe

250mm x 250mm hot dipped galvanized steel
square hollow,filled with reinforced concrete.
Powder coated finish, Black.

200mmx200mm Sandstone tiles for vendor tables finish.
Filled with wet grout.

220x100x80mm masonry brick wall, 10mm
joint, finished with natural stone cladding.

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

250x1500mm reinforced concrete foundation

200mm Y10 rebar at 200 spacing

40x40x300, 40x40x200 and 40x40x100 natural stone
cladding tiles, to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with an
industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet
grout

Detail G: Zoomed in Green Roof Construction 1:5

Detail D: Zoomed in Built-In Bench Construction  1:5 Detail F: Vendor Structure and Green Roof Construction
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Figure 2.8.14: Green Roof construction detail (Author, 2015)
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200mmx200mm Sandstone tiles for vendor tables finish. Filled with wet grout.

200mm Y10 Rebar with 200 spacing

250mm x 250mm hot dipped galvanized steel square hollow,filled with reinforced concrete
Powder coated finish, Black.

10mm mortar bed for tiling
50mm pre cast cement slab

220x100x80 masonry wall with 100 joint

Wall cavity.

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with
an industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

Chamfered concrete edge

20mm overhang
4mm Butimen waterproofing layer. Fully torched.

300mm Imported topsoil for planting

150mm Cast in-situ concrete wall

Separation layer. Geotextile.

7.5mm Drainage layer.

50mm Screed protection layer.
Day joint

20mm Y10 rebar at 200 spacing

70mm uPVC drainage pipe cast into concrete.

250mm Cast in-situ concrete slab supported by 250mmx250mm
concrete columns encased with steel square hollow.

and attachment.

20 mm overhang

150mm cast in-situ concrete wall

4mm Butimen waterproofing layer. Fully torched
300mm imported topsoil for planting

Separation layer. Geotextile
7.5mm Drainage layer

50mm Screed layer acting as root barrier

70mm uPVC drainage pipe

250mm x 250mm hot dipped galvanized steel
square hollow,filled with reinforced concrete.
Powder coated finish, Black.

200mmx200mm Sandstone tiles for vendor tables finish.
Filled with wet grout.

220x100x80mm masonry brick wall, 10mm
joint, finished with natural stone cladding.

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

250x1500mm reinforced concrete foundation

200mm Y10 rebar at 200 spacing

40x40x300, 40x40x200 and 40x40x100 natural stone
cladding tiles, to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with an
industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet
grout

Detail G: Zoomed in Green Roof Construction 1:5

Detail D: Zoomed in Built-In Bench Construction  1:5 Detail F: Vendor Structure and Green Roof Construction
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Figure 2.8.15: Green roof construction detail 2. (Author, 2015)
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TECHNICAL DETAILS FOR SEATING BENCHES: 

150 layers of compacted ground to 95% MODAASHTO

400 Wide cast in-situ concrete retaining wall.
Interior face of the retaining wall will be treated with two coats of Coprox
to waterproof the wall.

Imported top soil for planting

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be
used irregularly in stretcher bond. Fixed to cast in-situ concrete retaining
wall with an industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

15
0

50
0

400

500

250

Y10 Steel Reinforcing at 200 intervals

25
0

900

250

25
0

150 layers of compacted ground to 95%
 MODAASHTO

Imported top soil for planting

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be used irregularly in
stretcher bond. Fixed to cast in-situ concrete retaining wall with an industry standard mortar.

400mm Wide cast in-situ concrete retaining wall.Exterior face of the retaining
 wall will be treated with two coats of Coprox to waterproof the wall.

30x100x500 Saligna timber plank edging screwed to top of bench timber
plank

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing is
perimeter welded and channels are bolted. Cast 200mm into reinforced concrete
retaining wall stabilized by Y10 rebar at 200 spacing.

3x40x40 hot dipped galvanized steel channel bolted to Saligna timber plank
and 6x40x100 angle iron.

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle iron for
additional support of timber planks.

25
0

25
0

400 250

500

900

50
0

250

300mm Wide cast in-situ concrete retaining wall.Exterior face of the retaining
 wall will be treated with two coats of Coprox to waterproof the wall.

50mm 10:1 sand and cement bedding

30x100x500 Saligna timber plank edging screwed to top of bench timber
plank

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle iron for
additional support of timber planks.

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing is
perimeter welded and channels are bolted. Cast 200mm into reinforced concrete
retaining wall stabilized by Y10 rebar at 200 spacing.

3x40x40 hot dipped galvanized steel channel bolted to Saligna timber plank
and 6x40x100 angle iron.

25
0

Imported top soil for planting

20x500x500mm Concrete pavers with flush grouting

150 layers of compacted ground to 95% MODAASHTO

300

950

12
67

400250

400

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be used
irregularly in stretcher bond. Fixed to cast in-situ concrete retaining wall with
an industry standard mortar.

25
0

Countersunk head woodscrew with slot connecting timber planks to steel tube

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

30x50x500 Saligna Timber plank bolted to 3x40x40 hot dipped galvanized
 steel channel. Varnish treated.

30x100x500 Saligna timber plank edging screwed to top of bench
timber plank

 3x40x40 hot dipped galvanized steel channel.

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing
is perimeter welded and channels are bolted. Cast 200mm into reinforced
concrete retaining wall stabilized by Y10 rebar at 200 spacing.

M8 Hex mild steel bolt. 55m. Finished with washer and nut of the same
category.

200mm Y10 rebar at 200 spacing.

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond. Fixed to cast in-situ concrete
retaining wall with an industry standard mortar.

 3x40x40 hot dipped galvanized steel channel.

M8 Hex mild steel bolt. 55m. Finished with washer and nut of the same
category.

Countersunk head woodscrew with slot connecting timber planks to
steel tube

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing
is perimeter welded and channels are bolted. Cast 200mm into reinforced
concrete retaining wall stabilized by Y10 rebar at 200 spacing.

30x100x500 Saligna timber plank edging screwed to top of bench
timber plank

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond. Fixed to cast in-situ concrete
retaining wall with an industry standard mortar.

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle
iron for additional support of timber planks.

200mm Y10 rebar at 200 spacing.

30x50x500 Saligna Timber plank bolted to 3x40x40 hot dipped galvanized
 steel channel. Varnish treated.

Detail E: Zoomed in Cantilever Bench Construction 1:5

Detail D: Zoomed in Built-In Bench Construction  1:5

Detail A: Retaining Wall Construction 1:20

Detail B: In-built Bench Construction 1:20

Detail C: Cantilever Bench Construction 1:20
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200mmx200mm Sandstone tiles for vendor tables finish. Filled with wet grout.

200mm Y10 Rebar with 200 spacing

250mm x 250mm hot dipped galvanized steel square hollow,filled with reinforced concrete
Powder coated finish, Black.

10mm mortar bed for tiling
50mm pre cast cement slab

220x100x80 masonry wall with 100 joint

Wall cavity.

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with
an industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

Chamfered concrete edge

20mm overhang
4mm Butimen waterproofing layer. Fully torched.

300mm Imported topsoil for planting

150mm Cast in-situ concrete wall

Separation layer. Geotextile.

7.5mm Drainage layer.

50mm Screed protection layer.
Day joint

20mm Y10 rebar at 200 spacing

70mm uPVC drainage pipe cast into concrete.

250mm Cast in-situ concrete slab supported by 250mmx250mm
concrete columns encased with steel square hollow.

and attachment.

20 mm overhang

150mm cast in-situ concrete wall

4mm Butimen waterproofing layer. Fully torched
300mm imported topsoil for planting

Separation layer. Geotextile
7.5mm Drainage layer

50mm Screed layer acting as root barrier

70mm uPVC drainage pipe

250mm x 250mm hot dipped galvanized steel
square hollow,filled with reinforced concrete.
Powder coated finish, Black.

200mmx200mm Sandstone tiles for vendor tables finish.
Filled with wet grout.

220x100x80mm masonry brick wall, 10mm
joint, finished with natural stone cladding.

50mm 10:1 sand and cement bedding

Compacted earth to 95% MODAASTO

250x1500mm reinforced concrete foundation

200mm Y10 rebar at 200 spacing

40x40x300, 40x40x200 and 40x40x100 natural stone
cladding tiles, to be used irregularly in stretcher bond.
Fixed to cast in-situ concrete retaining wall with an
industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet
grout

Detail G: Zoomed in Green Roof Construction 1:5

Detail D: Zoomed in Built-In Bench Construction  1:5 Detail F: Vendor Structure and Green Roof Construction
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Figure 2.8.16: Seating bench for green roof construction detail (Author, 2015)
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150 layers of compacted ground to 95% MODAASHTO

400 Wide cast in-situ concrete retaining wall.
Interior face of the retaining wall will be treated with two coats of Coprox
to waterproof the wall.

Imported top soil for planting

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be
used irregularly in stretcher bond. Fixed to cast in-situ concrete retaining
wall with an industry standard mortar.

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

15
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50
0

400

500

250

Y10 Steel Reinforcing at 200 intervals

25
0

900

250

25
0

150 layers of compacted ground to 95%
 MODAASHTO

Imported top soil for planting

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be used irregularly in
stretcher bond. Fixed to cast in-situ concrete retaining wall with an industry standard mortar.

400mm Wide cast in-situ concrete retaining wall.Exterior face of the retaining
 wall will be treated with two coats of Coprox to waterproof the wall.

30x100x500 Saligna timber plank edging screwed to top of bench timber
plank

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing is
perimeter welded and channels are bolted. Cast 200mm into reinforced concrete
retaining wall stabilized by Y10 rebar at 200 spacing.

3x40x40 hot dipped galvanized steel channel bolted to Saligna timber plank
and 6x40x100 angle iron.

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle iron for
additional support of timber planks.

25
0

25
0

400 250

500

900

50
0

250

300mm Wide cast in-situ concrete retaining wall.Exterior face of the retaining
 wall will be treated with two coats of Coprox to waterproof the wall.

50mm 10:1 sand and cement bedding

30x100x500 Saligna timber plank edging screwed to top of bench timber
plank

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle iron for
additional support of timber planks.

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing is
perimeter welded and channels are bolted. Cast 200mm into reinforced concrete
retaining wall stabilized by Y10 rebar at 200 spacing.

3x40x40 hot dipped galvanized steel channel bolted to Saligna timber plank
and 6x40x100 angle iron.

25
0

Imported top soil for planting

20x500x500mm Concrete pavers with flush grouting

150 layers of compacted ground to 95% MODAASHTO

300

950

12
67

400250

400

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles, to be used
irregularly in stretcher bond. Fixed to cast in-situ concrete retaining wall with
an industry standard mortar.

25
0

Countersunk head woodscrew with slot connecting timber planks to steel tube

20mm thick irregular sandstone pavers filled with a wet grout

50mm 10:1 sand and cement bedding

30x50x500 Saligna Timber plank bolted to 3x40x40 hot dipped galvanized
 steel channel. Varnish treated.

30x100x500 Saligna timber plank edging screwed to top of bench
timber plank

 3x40x40 hot dipped galvanized steel channel.

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing
is perimeter welded and channels are bolted. Cast 200mm into reinforced
concrete retaining wall stabilized by Y10 rebar at 200 spacing.

M8 Hex mild steel bolt. 55m. Finished with washer and nut of the same
category.

200mm Y10 rebar at 200 spacing.

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond. Fixed to cast in-situ concrete
retaining wall with an industry standard mortar.

 3x40x40 hot dipped galvanized steel channel.

M8 Hex mild steel bolt. 55m. Finished with washer and nut of the same
category.

Countersunk head woodscrew with slot connecting timber planks to
steel tube

6x40x100x750 hot dipped galvanized steel angle iron to which steel tubing
is perimeter welded and channels are bolted. Cast 200mm into reinforced
concrete retaining wall stabilized by Y10 rebar at 200 spacing.

30x100x500 Saligna timber plank edging screwed to top of bench
timber plank

40x40x300, 40x40x200 and 40x40x100 natural stone cladding tiles,
to be used irregularly in stretcher bond. Fixed to cast in-situ concrete
retaining wall with an industry standard mortar.

3x40x40 hot dipped galvanized steel tubing perimeter welded to angle
iron for additional support of timber planks.

200mm Y10 rebar at 200 spacing.

30x50x500 Saligna Timber plank bolted to 3x40x40 hot dipped galvanized
 steel channel. Varnish treated.

Detail E: Zoomed in Cantilever Bench Construction 1:5

Detail D: Zoomed in Built-In Bench Construction  1:5

Detail A: Retaining Wall Construction 1:20

Detail B: In-built Bench Construction 1:20

Detail C: Cantilever Bench Construction 1:20
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Figure 2.8.17: Seating bench construction detail for 
hydroponic beds. (Author, 2015)
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