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Figure 7.1. Design render 1 (Author 2021)
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Figure 7.5. First floor plan A (Author 2021)
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Figure 7.6. Render 2 (Author 2021) Figure 7.7. Render 3 (Author 2021)
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Retaining Wall: Paving: Foundation: Table: Frame: Roof: Stairs: Shading: Foundation: Paving:
390 x 190 x 220 x 105 x 50mm 750 x 200mm in- 120mm thick precast ~ min. 150mm 0.8mm galvanised Reinforced concrete min. 120mm 550 x 200mm in-situ 220 x 105 x 50mm
190mm hollow clay brick pavers laid situ reinforced concrete countertop diameter H5 CCA corrugated s-profile staircase cast in situ diameter H5 CCA reinforced concrete clay brick pavers laid
concrete blocks in herringbone bond concrete pad supported by 390 x treated eucalyptus steel roof sheeting at with 160mm risers treated eucalyptus pad foundation to in herringbone bond
with voids filled on 50mm thick sand foundation to 190 x 190mm hollow pole double columns 8 fall with 250mm and 400mm tread posts bolted to min.  engineer on 50mm thick sand
with in-situ blinding layer on engineer concrete block low bolted to min. overlap allowance 120mm diameter H4  specification to blinding layer on
concrete and steel hardcore fill specification to walls 120mm diameter H4 screwed to 38 x CCA treated comply with SANS hardcore fill
bar reinforcements compacted in layers comply with SANS CCA treated 114mm timber eucalyptus pole 10400: Part H. With compacted in layers
on 600 x 200mm of 150mm. Floor to 10400: Part H. With eucalyptus pole purlins spaced at overlapping tie H5 CCA treated of 150mm. Floor to
in-situ reinforced comply with SANS H5 CCA treated overlapping tie 600c/c screwed to beams, with shade eucalyptus posts comply with SANS
concrete strip 10400: Part J/ 4.4 eucalyptus pole beams to support H4 CCA treated cloths fixed to frame  cast through pads 10400: Part J/ 4.4
foundation. Loose Floors supported on double columns rafters, to comply eucalyptus pole to provide shading into 150mm thick Floors supported on
gravel backfill with ground or filling cast through pads with SANS 10400: rafters at 875mm gravel layer to allow ground or filling
weep holes at 900 into 150mm thick Part A/ A13.1b, centres. Roof to drainage
c/c and 100mm gravel layer to SANS 10005 and comply with SANS
diameter PVC allow drainage SANS 457-3: 10400: PartL/ 4.4
geopipe for Hardwood species Timber roof
drainage where construction
weep holes aren't
possible, to comply
with SANS 10400:
Part K/ 4.2.4 Free-
standing boundary,
garden and
retaining walls
Figure 7.9. Section A-A (Author 2021)
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Figure 7.12. Render 4 (Author 2021)
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Figure 7.13. Render 5 (Author 2021)

SOUTH ELEVATION
SITE PORTION B

0 m 2m 5m 10m
et [ i

139

s mmmm oE
- £ E =
| E &

e S R —
== =Z =
T
EEEE OB =

& =

AT

L

AR

© University of Pretoria

Figure 7.14. Elevation B (Author 2021)
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Annexure

Semi-private cour'?/ard

Shaded
seating

Paving:

220 x 105 x 50mm
clay brick pavers laid
in herringbone bond
on 50mm thick sand
blinding layer on
hardcore fill
compacted in layers
of 150mm. Floor to
comply with SANS
10400: Part J/ 4.4
Floors supported on
ground or filling

Floor:

50mm thick polished
concrete screed laid
on 0.375 micron
polyolefin DPM on
concrete raft ground
floor slab

G

170mm thick in-situ
reinforced concrete
raft foundation, on
50mm thick sand
blinding layer on
hardcore fill
compacted in layers
of 150mm, to comply
with SANS 10400:
PartH/A.7.3.4
Reinforced concrete
foundations

340 x 340mm single
skin clay brick
columns with voids
filled with in-situ
concrete and steel
bar reinforcements
according to
engineers
specification
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2750 x 1000mm
galvanised steel
centre-hung pivot
window with CCA
treated eucalyptus
brise soleil
consisting of min.
50mm diameter
frame and min.
30mm diameter
lathes and
suspended nylon
support

min. 120mm
diameter H5 CCA
treated eucalyptus
posts bolted to min.
120mm diameter H4
CCA treated
eucalyptus pole
overlapping tie
beams, with min.
30mm diameter
eucalyptus lathes
screwed to frame to
provide shading

o 4085
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Roof: Columns: Rafters: Doors: Walls: Windows:
0.8mm galvanised min. 150mm H3 CCA treated SA 3100 x 2500mm 340mm thick 820mm high

corrugated s-profile
steel roof sheeting
at 8° fall with
250mm overlap
allowance screwed
to 38 x 102mm
timber purlins
spaced at 600 c/c
screwed to rafters
with 700mm thick
expanded
polystyrene thermal
insulation painted on
underside. Insulation
to comply with
SANS 10400-XA /
4.4.5.3 Metal roof
assemblies

diameter H2 CCA
treated eucalyptus
pole double columns
bolted to min.
120mm diameter H2
CCA treated
eucalyptus pole tie
beam, with rafters
fixed to tie beam
through M12 bolts,
to comply with SANS
10400: Part A /
A13.1b, SANS 10005
and SANS 457-3:
Hardwood species

pine rafters at
1000mm c/c bolted
t0 230 x 300mm
precast reinforced
concrete beams with
M12 bolts through
6mm thick
galvanised steel
anchor plates. Roof
to comply with SANS
10400: Part L/ 4.4
Timber roof
construction

powder coated
aluminium roller
shutter door with
chain operation
according to
manufacturer
specification

stretcher bond
double skin cavity
clay brick infill walls,
plastered and
painted internally, to
comply with SANS
10400: PartK /4.2.3
Infill masonry panels
in framed buildings

clerestory window
fitted in powder
coated aluminium
frame

Figure 7.15. Section B-B (Author 2021)
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Figure 7.16. Ground floor plan C (Author 2021)
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Figure 7.17. First floor plan C (Author 2021)
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Shading: Roof: Rafters: Opening: Walls: Floor: Floor: Floor: Opening: F C C

min. 120mm 0.8mm galvanised H2 CCA treated SA 900 x 900mm top 230mm thick 170mm thick in- 50mm thick 50mm thick Timber door 750 x 200mm in- 340 x 340mm min. 150mm 600mm high
diameter H5 CCA corrugated s-profile pine rafters at hung powder stretcher bond situ reinforced polished concrete  polished concrete rotated 90° to act  situ reinforced single skin clay diameter H5 CCA clerestory window
treated eucalyptus steel roof sheetingat  1000mm c/c bolted coated aluminium double skin concrete raft screed laid on screed laid on as bottom hung concrete pad brick columns with  treated eucalyptus fitted in powder

posts bolted to min. 8° fall with 250mm to 230 x 300mm window frame with  upcycled plastic- forming ground 0.375 micron 0.375 micron opening for foundation to voids filled within-  pole double coated aluminium
120mm diameter H4 overlap allowance precast reinforced 6mm glazing to sand brick infill floor slab, with polyolefin DPM on  polyolefin DPMon  shopfronts, with engineer situ concrete and columns bolted to frame
CCA treated screwed to 38 x concrete beams with  comply with SANS walls, plastered min. 300 x 750mm  concrete raft 200mm thick ded nylon ification to steel bar min. 120mm
eucalyptus pole 102mm timber M12 bolts through 10400: Part 0/ 4.3 and painted concrete edge ground floor slab reinforced rib and support comply with SANS reinforcements diameter H4 CCA
overlapping tie purlins spaced at 600  6mm thick Ventilation and internally, with two beams, on 50mm block slab 10400: Part H. With  according to treated eucalyptus
beams, with min. c/c screwed to galvanised steel SANS 10400-XA / precast concrete thick sand blinding according to H5 CCA treated engineers pole overlapping
30mm diameter rafters with 100mm anchor plates. Roof 4.4.4 Fenestration lintels laid column layer on hardcore engineers lyptus pole pecificati tie beam, with
eucalyptus lathes thick expanded to comply with SANS to column at fill compacted in specification, on double columns rafters fixed to tie
screwed to frame to polystyrene thermal 10400: PartL/ 4.4 height of 2100mm layers of 150mm, 230 x 300mm cast through pads beam through M12
provide shading insulation and 25 x Timber roof above FFLto allow  to comply with precast reinforced into 150mm thick bolts, to comply
114mm timber panel  construction anticipated SANS 10400: Part concrete beams. gravel layer to with SANS 10400:

ceiling screwed to adaptation of H/A734 Floors to comply allow drainage Part A/ A13.1b,
purlins between dwellings. Walls to Reinforced with SANS 10400: SANS 10005 and
rafters. Insulation to comply with SANS concrete Part J / 4.2 Water- SANS 457-3:
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Figure 7.19. Render 6 (Author 2021)
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Figure 7.21. Site plan post intervention (Author 2021)
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Detail A3

min. 150mm diameter H5 CCA treated
eucalyptus pole double column

min. 30mm diameter CCA treated
eucalyptus laths spaced at 50mm c/c,
screwed to underside of purlins

Detail A2

min. 120mm diameter H4 CCA treated
eucalyptus pole tie beam bolted to
eucalyptus poledouble columns with M12
bolts

M12 galvanised steel bolts with M12
galvanised steel washers and nuts

153

. onA3D
(Author 2021)

Detail A1

150 x 100 x 2mm galvanised steel box
gutter fixed to 50 x 50 x 2mm galvanised
steel angle bracket fixed between purlin
and roof sheeting, using washers to
provide fall to downpipe

0.8mm galvanised corrugated s-profile
steel roof sheeting at min. 8° fall with
250mm overlap allowance, screwed to
purlins using roofing screws and
watertight PVC washers

Unplaned 38 x 102mm SA pine purlin
screwed to eucalyptus pole top chords at
600mm c/c

min. 120mm diameter H4 CCA treated
eucalyptus pole top chord spaced at
1000mm c/c, bolted to eucalyptus pole
tie beams with M12 bolts

Figure 7.25. Detail A1 (Author 2021)
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ra

min. 120mm diameter H4 CCA
treated eucaiyptus poie post

min. 120mm diameter H4 CCA
treated eucalyptus pole tie
heam bolted to eucalyptus pole
columns with M12 bolts

min. 120mm diameter H4 CCA

treated eucalyptus pole tie
heam bolted to eucalyptus pole
columns with M12 bolts

M12 galvanised steel bolt with
M12 galvanised steel washer
and nut

min. 120mm diameter H5 CCA
treated eucalyptus pole
quadruple column

min. 120mm diameter H5 CCA

Annexure

N

B

treated eucalyptus pole
quadruple column

120 x 120mm square-cut H3
CCA treated eucalyptus pole
bench support

M12 galvanised steel bolt with
M12 galvanised steel washer
and nut

114 x 38mm unplaned meranti
planks screwed to support

—

75mm long galvanised steel
self-drilling timber screw

© University of Pretoria

Figure 7.26. Detail A2 (Author 2021)

Figure 7.27. Detail A3 (Author 2021)
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1 - Horizontal planes 4 - Covering

2 - Concrete block retaining walls 5 - Attachment and ownership

3 - Eucalyptus pole frame

Figure 7.28. Structural appropriation A (Author 2021)
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Detail B2

0.8mm galvanised corrugated s-profile steel roof
sheeting at min. 8° fall with 250mm overlap
allowance, screwed to purlins using roofing
screws and water-tight PVC washers

100mm thick ded thermal

polysty
insulation, painted on underside, fixed to purlins /
/)

Unplaned 38 x 102mm SA pine purlins screwed to
SA pine rafters at 600 c/c /
50 x 228mm H3 CCA treated grade 5 SA pine top

chord spaced at 1000mm c/c bolted to SA pine
double post with M12 bolts

38 x 114mm grade 5 SA pine double strut bolted
to post and top chord with M12 bolts

157

Detail B1

Figure 7.29. Portion B 3D

Detail B3 (Author 2021)

Unplaned 38 x 102mm meranti purlin as recessed
fascia board screwed to SA pine rafters

38 x 266mm laminated meranti fascia board

screwed to SA pine double posts

38 x 114mm grade 5 SA pine double post fixed to
top of concrete beam with galvanised steel
bracket

6mm clear safety glazing fitted in aluminium
window frame with black window putty

30 x 30 x 2mm black powder coated aluminium
rectangular hollow section window frame fixed to
top of external wall

0.375 micron polyolefin DPC tucked against
aluminium frame and built into brickwork

Ve 230mm thick stretcher bond double skin clay brick
infill wall plastered and painted internally

340 x 340mm clay brick column with void filled
with in-situ and steel bar reinf

230 x 300mm reinforced concrete beam cast in-

situ

106 x 220mm single skin soldier course

] 0.375 micron polyolefin stepped DPC wrapped

under concrete beam and between brick courses

340mm thick stretcher bond double skin cavity

[ wall plastered and painted internally

10mm thick painted ct. sand plaster

Figure 7.30. Detail B1 (Author 2021)

© University of Pretoria

3

A 4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

114 x 25mm varnished saligna
floor hoards screwed to
eucalyptus pole joists

min. 150mm diameter H2 CCA
treated eucalyptus pole double
column

min. 70mm diameter H2 CCA
treated eucalyptus pole joist
bolted to eucalyptus pole tie
beams with M12 bolts

min. 120mm diameter H2 CCA

treated eucalyptus pole tie
heam bolted to eucalyptus pole
columns with M12 bolts

75mm long galvanised steel
self-drilling timber screw

M12 galvanised steel bolt with
M12 galvanised steel washer ~

and nut

340 x 340mm clay brick
column with void filled with in-
situ concrete and steel bar
reinforcements

75mm long M12 galvanised
steel threaded rod anchored
into column

150 x 180 x 5mm mild steel
pole hanger bolted to column
with M12 galvanised steel
threaded rods

150mm long M12 galvanised
steel bolt with M12 galvanised
steel washer and nut

min. 120mm diameter H2 CCA
treated eucalyptus pole tie
beam bolted to clay brick
columns with M12 bolts

Annexure

Figure 7.31. Detail B2 (Author 2021)

Figure 7.32. Detail B3 (Author 2021)
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1 - Horizontal planes 4 - Clay brick infill walls

2 - Concrete and timber frame 5 - Additional mezzanine frame

3 - Covering 6 - Mezzanine platform

Figure 7.33. Structural appropriation B (Author 2021)
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min. 30mm diameter CCA
treated eucalyptus laths
screwed to eucalyptus pole
joists

75mm long galvanised steel
self-drilling timber screw

min. 70mm diameter H4 CCA
treated eucalyptus pole joist
bolted to eucalyptus pole tie
beams with M12 bolts

min. 120mm diameter H4 CCA
treated eucalyptus pole tie
heam bolted to eucalyptus pole
columns with M12 bolts

M12 galvanised steel bolt with
M12 galvanised steel washer
and nut

min. 150mm diameter H5 CCA
treated eucalyptus pole column

Figure 7.36. Detail C2 (Author 2021)

M12 galvanised steel bolt with
Figure 7.34. M12 galvanised steel washer
Portion C 3D and nut

(Author 2021)
230 x 300mm reinforced
concrete beam cast in-situ
Detail C2 Detail C3 75mm long M12 galvanised
steel threaded rod anchored
into column
VAN min. 70mm diameter H4 CCA
340 x 340mm clay brick column with void ——————— \‘_‘7 treated eucalyptus pole joist
ﬁl!ed with in-situ concrete and steel bar — = = - bolted to eucalyptus pole tie
reinforcements . beams with M12 bolts
215 x 70mm precast concrete lintel
0.375 micron polyolefin DPC tucked into 1 \ y
timber frame and built between lintels and ™ .
brick course EeEE 150 x 180 x 5mm mild steel
110 x 70mm precast concrete lintel————————— pole hanger bolted to C.oncrete
beam with M12 galvanised
steel threaded rods
min. 120mm diameter H4 CCA
treated eucalyptus pole tie
2032 x 813 x 40mm timber solid core door ——————— beam bO|.ted to concrete
rotated 90° and positioned in wall to act as heams with M12 bolts -
bottom hung opening -
clay brick sill at 20° fall
120 x 60mm timber door frame—————————— ‘
0.375 micron polyolefin DPC tucked into f%* : - : — TR Figure 7.37. Detail C3 (Author 2021)
timber frame and built into brickwork -
230mm thick stretcher bond double skin
clay brick infill wall plastered and painted
internally
10mm thick painted ct. sand plaster—————————————

Figure 7.35. Detail C1 (Author 2021)
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3 - Covering

Figure 7.38. Structural appropriation C (Author 2021)
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Figure 7.39. SBAT analysis of site pre-intervention
(Author 2021)
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Figure 7.41. Daylight visualisation (Author 2021)
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Surface Area (m?)
Pitched roofs 1463
Permeable paving 1124
Total possible catchment area 2587
Runoff coefficient 0.9
Effective catchment area 2328.3
02 Rainwater yield
Yield (m?)
Month Av. rainfall (m) |[(Yield = P*A)
January 0.12 279.396
February 0.106 246.800
March 0.091 211.875
April 0.033 76.834
May 0.022 51.223
June 0.006 13.970
July 0.01 23.283
August 0.021 48.894
September 0.07 162.981
October 0.12 279.396
November 0.14 325.962
December 0.12 279.396
Annual average yield 0.072 166.667
Building & site water consumption
Times used per | Total daily Daily 1000 litres | Monthly 1000
Fixture Quantity Usage (I) day per fixture |usage (I) (m?3) litres (m?3)
Toilet 24 2 240 0.24 7.32
Handwash basins 22 0.5 33 0.03 1.01
Showers 14 30 840 0.84 25.62
Subtotal 1113 1.1 33.95
Irrigation consumption
Daily 1000 litres | Monthly 1000
Season Area (m?) Coefficient (m?3) litres (m?3)
Summer 560 0.125 0.07 2.135
Winter 560 0.16 0.09 2.7328
Subtotal 4.8678
Total system demand 38.81
Water budget (accumulative)
Yield Demand Monthly Volume in tank
Month (m3/month) (m3month) Balance (m?3) (m?3)
January 279.396 36.085 243.311 1146.108
February 246.8 36.085 210.715 1356.823
March 211.875 36.085 175.79 1532.613
April 76.834 36.683 40.151 1572.764
May 51.2223 36.683 14.540 1587.304
June 13.97 36.683 -22.713 1564.591
July 23.283 36.683 -13.400 1551.191
August (Start month) 48.894 36.683 12.211 0
September 162.981 36.683 126.298 126.298
October 279.396 36.085 243.311 369.609
November 325.962 36.085 289.877 659.486
December 279.396 36.085 243.311 902.797
Annual average 166.667 36.384 130.284

Figure 7.42. Water harvesting calculations (Author 2021)
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