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Appendices

c h a p t e r  e i g h t

final presentation

Introduction & Analysis
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Appendices

c h a p t e r  e i g h t

RESTORING RECIPROCITY 

M.P r o f .Ar c h .

Between Man and Nature through Architecture
as the Mediating Device

by 

Gardiol Crous

Location:  

South Berea  609, Corner of  Nelson Mandela Boulevard (R21) and Thabo 
Sehume Street

Fountains, Pretoria, 0002

GPS:

25°45’43.0”S 28°11’37.3”E

Programme: 

A Wellness Centre for Urban Diseases

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



209

C
O

M
PR

O
M

IS
ED

  H
EA

LT
H

O
F 

M
A

N
 A

N
D

 N
AT

U
R

E

chap
ter 

one

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



210

AN ISSUE  OF   DISCONNECTION

c h a p t e r  o n e

 WEAKENED

   IMMUNE SYSTEM

 Hygiene Hypothesis

 gmo pract ices

 water contamination

 antibiotics

 toxic food practices
 mass crop production

 vacc inat i ons

drOUGHT

CLIMATE CHANGE

POLLUTION

INAPPROPRIATE PLANTING 
PRACTICES
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URBAN  & SITE  STRATEGIES

HEALING THE LAND

c h a p t e r  f i v e

URBAN AGRICULTURE
connecting green spaces as a productive ecological corridor

CONSTRUCTED WETLANDS
along spine within natural flood planes along Apies river

APPROPRIATE PLANTING PRACTICES
of indigenous species with low  oPAL scores
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SITE  ANALYSIS & MAPPING

c h a p t e r  f i v e
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ECOLOGY
Brownfields, Water networks & Green Corridors

SOCIAL ACTIVITY
Pedestrian routes, Economical- & Religious activities

TOPOGRAPHY
Fall of the site in the North-East Direction

AXIAL INFORMANTS
Countours, Solar Orientation & Pedestrian movement patterns

ACCESS & MOVEMENT
Vehiclar and pedestrian movement, Intensity & access

REMEDIATION & RECIPROCITY
Areas of Contamination & Potential Restoration of Reciprical Relationship
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Appendices

c h a p t e r  e i g h t

final presentation

Design Outcomes
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SITE  PLAN  

SCALE 1:500

c h a p t e r  s e v e n

Appendices

c h a p t e r  e i g h t
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ENTRANCE LEVEL PLAN  

SCALE 1:200

c h a p t e r  s e v e n
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PRODUCTION  LEVEL PLAN  

SCALE 1:200

c h a p t e r  s e v e n
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north- eAst elevAtion  

scAle 1:100

c h a p t e r  e i g h t
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Precast, prefabricated Bio-concrete / self-healing concrete panels note:
Structural concrete wall made up of an internal conventional carbonated concrete layer (with magnesium phosphate 
cement),  & external secondary biological layer with intermittent coating layer with a reverse waterproofing purpose 
to allow for water and moisture absorption - waterproofed inbetween layers with derbigum torch-on waterproofing 
system. 

10 mm  thick “Lexan Thermoclear” twin wall Polycarbonate sheeting to be applied at slope of min 
2 degrees, fixed to acid–washed 125 x 65 x 20 x 3mm cold-formed lipped channel purlins by 
means of  “Posi-drive” self tapping screws & sealing washers as per maunfacturer’s specification. 

Geotextile Kay-tech Flo-drain pipe (with flow net 
drainage core and pourous filter jacket) @ a 160mm 

diameter, sloped to a min of 2 degrees & connected to 
underground storm water drainage system.

60 mm galvanized MENTIS grating bolted with M16 grade 8.8 bolts 
to 60x60mm equal leg angles, covering 150x300mm conrete gutter 
cast in situ @ a 2 degree slope.110mm diameter Fullbore outlet 
within gutter connected to stormwater drainage system.

440mm thick masonry wall, cement bagged directly onto/over 
flush jointed selected stock bricks with a mixture to consist of 1 
volume cement to 1 volume washed plaster sand, finished to a 
reasonably even surface and painted as per paint specification.

Well-rammed earth filling

Groundfill compacted in max
 of 150mm layers to 90% modAASHTO, & 

watered well.

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel H-columns, spaced @ 
5000mm centres, finished with 
Glisten PC Paint-Over-Rust, high performance clear coat sealant & clear 
intumescent paint for fireproofing. 
Steel columns to be cast & secured into concrete retaining wall as per eng. 
spec & drawings.

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel 
H-beams, spaced @ 5000mm centres, finished with Glisten 
PC Paint-Over-Rust, high performance clear coat sealant & 
clear intumescent paint for fireproofing. 

Amphi theatre steps:

500mm risers: 230mm thick selected face-brick  retaining wall, 
chamfered on nose of tread, embedded in compacted soil 
backfill

600- 1500mm treads: 600x 400 x 100mm loose packed 
BOSUN permeable pavement grass blocks, laid in accordance 
with SANS 1200, on 25mm compacted sand bed.

Pool floor:
Loose packed stones over galvanized Steel class A matress 
with natural river stone infill, laid on SECURETEX filter non 
woven textile and  BENTOFIX GCL canal liner

Overflow wall:

450mm reinforced off-shutter Ultra Waterproof Concrete (from 
Lafarge Industries, SA). Shutter work to be boarded vertical pine 
planks.

2000 x 1000 x 500 mm galvanized wire gabion retaining wall 
with natural stone infill, layered to ½ slope on compacted 
groundfill in max 150mm layers compacted to 90% 
ModAASHTO to engineer spec.

External fluorescent lighting to be fixed inside 85 x 85 x 13 
kg/s hot rolled channel luminaire bracket to form light line 
at night

Reinforced concrete floor cast in situ at a thickness of 
255mm, sloped at a 1:20 ratio with an iron-oxide additive 
& to be diamond-polished with a strip of brick pavement 
applied at 10m expansion joints. Sloped to gutter with 
fullbore outlet

Reinforced concrete footing to engineer’s spec.

200mm reinforced concrete retaining wall, cast in situ 
with iron-oxcide pigment additive

waterproofed externally with derbigum 
torch-on membrane (tanked construction) Sub-surface wetland, loose packed stones and gravel over reno matress base 

layer, planted with cattails and bulrushes for nutrient fixation.

Galvanised steel Water tanks

Waterproofing to be one layer of derbigum CG4 on one layer derbigum CG3 
waterproofing membrane, with 100mm side laps and 150mm end laps, 
sealed to primed surface by ‘torch fusion’

600 x 80 x 2mm thick Cold-formed steel finishing capping 
installed on screed with nominal fall.

Water treatment and storage tanks and chambers, installed with a fat trap, oilil trap
and Grid filter for sedimentation catchment
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Precast, prefabricated Bio-concrete / self-healing concrete panels note:
Structural concrete wall made up of an internal conventional carbonated concrete layer (with magnesium phosphate 
cement),  & external secondary biological layer with intermittent coating layer with a reverse waterproofing purpose 
to allow for water and moisture absorption - waterproofed inbetween layers with derbigum torch-on waterproofing 
system. 

10 mm  thick “Lexan Thermoclear” twin wall Polycarbonate sheeting to be applied at slope of min 
2 degrees, fixed to acid–washed 125 x 65 x 20 x 3mm cold-formed lipped channel purlins by 
means of  “Posi-drive” self tapping screws & sealing washers as per maunfacturer’s specification. 

Geotextile Kay-tech Flo-drain pipe (with flow net 
drainage core and pourous filter jacket) @ a 160mm 

diameter, sloped to a min of 2 degrees & connected to 
underground storm water drainage system.

60 mm galvanized MENTIS grating bolted with M16 grade 8.8 bolts 
to 60x60mm equal leg angles, covering 150x300mm conrete gutter 
cast in situ @ a 2 degree slope.110mm diameter Fullbore outlet 
within gutter connected to stormwater drainage system.

440mm thick masonry wall, cement bagged directly onto/over 
flush jointed selected stock bricks with a mixture to consist of 1 
volume cement to 1 volume washed plaster sand, finished to a 
reasonably even surface and painted as per paint specification.

Well-rammed earth filling

Groundfill compacted in max
 of 150mm layers to 90% modAASHTO, & 

watered well.

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel H-columns, spaced @ 
5000mm centres, finished with 
Glisten PC Paint-Over-Rust, high performance clear coat sealant & clear 
intumescent paint for fireproofing. 
Steel columns to be cast & secured into concrete retaining wall as per eng. 
spec & drawings.

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel 
H-beams, spaced @ 5000mm centres, finished with Glisten 
PC Paint-Over-Rust, high performance clear coat sealant & 
clear intumescent paint for fireproofing. 

Amphi theatre steps:

500mm risers: 230mm thick selected face-brick  retaining wall, 
chamfered on nose of tread, embedded in compacted soil 
backfill

600- 1500mm treads: 600x 400 x 100mm loose packed 
BOSUN permeable pavement grass blocks, laid in accordance 
with SANS 1200, on 25mm compacted sand bed.

Pool floor:
Loose packed stones over galvanized Steel class A matress 
with natural river stone infill, laid on SECURETEX filter non 
woven textile and  BENTOFIX GCL canal liner

Overflow wall:

450mm reinforced off-shutter Ultra Waterproof Concrete (from 
Lafarge Industries, SA). Shutter work to be boarded vertical pine 
planks.

2000 x 1000 x 500 mm galvanized wire gabion retaining wall 
with natural stone infill, layered to ½ slope on compacted 
groundfill in max 150mm layers compacted to 90% 
ModAASHTO to engineer spec.

External fluorescent lighting to be fixed inside 85 x 85 x 13 
kg/s hot rolled channel luminaire bracket to form light line 
at night

Reinforced concrete floor cast in situ at a thickness of 
255mm, sloped at a 1:20 ratio with an iron-oxide additive 
& to be diamond-polished with a strip of brick pavement 
applied at 10m expansion joints. Sloped to gutter with 
fullbore outlet

Reinforced concrete footing to engineer’s spec.

200mm reinforced concrete retaining wall, cast in situ 
with iron-oxcide pigment additive

waterproofed externally with derbigum 
torch-on membrane (tanked construction) Sub-surface wetland, loose packed stones and gravel over reno matress base 

layer, planted with cattails and bulrushes for nutrient fixation.

Galvanised steel Water tanks

Waterproofing to be one layer of derbigum CG4 on one layer derbigum CG3 
waterproofing membrane, with 100mm side laps and 150mm end laps, 
sealed to primed surface by ‘torch fusion’

600 x 80 x 2mm thick Cold-formed steel finishing capping 
installed on screed with nominal fall.

Water treatment and storage tanks and chambers, installed with a fat trap, oilil trap
and Grid filter for sedimentation catchment

reciprocity section  

scAle 1:50

c h a p t e r  n i n e

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



231

D
IS

C
O

N
N

EC
T

IO
N

  S
EC

T
IO

N
  

SC
A

LE
 1

:5
0

chap
ter 

nin
e

Ac
id

-w
as

he
d,

 2
03

 x
 2

03
 x

 5
2 

kg
/m

 h
ot

-ro
lle

d 
st

ee
l H

-c
olu

m
ns

, s
pa

ce
d 

@
 5

00
0m

m
 c

en
tre

s,
 fin

ish
ed

 w
ith

 
G

lis
te

n 
PC

 P
ain

t-O
ve

r-R
us

t, 
hig

h 
pe

rfo
rm

an
ce

 c
lea

r c
oa

t s
ea

lan
t &

 c
lea

r i
nt

um
es

ce
nt

 p
ain

t f
or

 fir
ep

ro
ofi

ng
. 

St
ee

l c
olu

m
ns

 to
 b

e 
ca

st
 &

 s
ec

ur
ed

 in
to

 c
on

cr
et

e 
re

ta
ini

ng
 w

all
 a

s 
pe

r e
ng

. s
pe

c 
& 

dr
aw

ing
s.

Ac
id

-w
as

he
d,

 2
03

 x
 2

03
 x

 5
2 

kg
/m

 h
ot

-ro
lle

d 
st

ee
l H

-b
ea

m
s,

 s
pa

ce
d 

@
 5

00
0m

m
 c

en
tre

s,
 

fin
ish

ed
 w

ith
 G

lis
te

n 
PC

 P
ain

t-O
ve

r-R
us

t, 
hig

h 
pe

rfo
rm

an
ce

 c
lea

r c
oa

t s
ea

lan
t &

 c
lea

r 
int

um
es

ce
nt

 p
ain

t f
or

 fir
ep

ro
ofi

ng
. 

10
 m

m
  t

hic
k 

“L
ex

an
 T

he
rm

oc
lea

r” 
tw

in 
wa

ll P
oly

ca
rb

on
at

e 
sh

ee
tin

g 
to

 b
e 

ap
pl

ied
 a

t s
lop

e 
of

 m
in 

2 
de

gr
ee

s,
 fix

ed
 to

 a
cid

–w
as

he
d 

12
5 

x 
65

 x
 2

0 
x 

3m
m

 c
old

-fo
rm

ed
 lip

pe
d 

ch
an

ne
l p

ur
lin

s 
by

 
m

ea
ns

 o
f  

“P
os

i-d
riv

e”
 s

elf
 ta

pp
ing

 s
cr

ew
s 

& 
se

ali
ng

 w
as

he
rs

 a
s 

pe
r m

au
nf

ac
tu

re
r’s

 s
pe

cifi
ca

tio
n.

 

St
ee

l lo
uv

er
ed

 s
cr

ee
ns

 m
ad

e 
up

 fr
om

, 1
25

 x
 6

5 
x 

3m
m

 a
cid

-w
as

he
d 

co
ld

-fo
rm

ed
 re

ct
an

gu
lar

 h
oll

ow
 s

te
el 

sla
ts

, s
pa

ce
d 

@
 2

30
 m

m
 

ce
nt

re
s.

20
0m

m
 re

inf
or

ce
d 

co
nc

re
te

 re
ta

ini
ng

 w
all

, c
as

t in
 s

itu
 w

ith
 iro

n-
ox

cid
e 

pi
gm

en
t a

dd
itiv

e
wa

te
rp

ro
of

ed
 e

xte
rn

all
y 

wi
th

 d
er

bi
gu

m
 

to
rc

h-
on

 m
em

br
an

e 
(ta

nk
ed

 c
on

st
ru

ct
ion

) 

Lo
os

e 
pa

ck
ed

 ‘a
ut

um
n 

qu
ar

tzi
te

’ s
pe

cifi
ed

 s
to

ne
 w

all
 c

lad
di

ng
  @

 a
 

th
ick

ne
ss

 o
f 2

20
–6

00
m

m
 s

up
pl

ied
 b

y 
Be

dr
oc

k 
St

on
e 

So
ut

h 
Af

ric
a,

 
ta

pe
re

d 
on

 in
te

rn
al 

sid
e.

W
ell

-ra
m

m
ed

 e
ar

th
 fil

lin
g

44
0m

m
 th

ick
 m

as
on

ry
 w

all
, c

em
en

t b
ag

ge
d 

di
re

ct
ly 

on
to

/o
ve

r 
flu

sh
 jo

int
ed

 s
ele

ct
ed

 s
to

ck
 b

ric
ks

 w
ith

 a
 m

ixt
ur

e 
to

 c
on

sis
t o

f 1
 

vo
lum

e 
ce

m
en

t t
o 

1 
vo

lum
e 

wa
sh

ed
 p

las
te

r s
an

d,
 fin

ish
ed

 to
 a

 
re

as
on

ab
ly 

ev
en

 s
ur

fa
ce

 a
nd

 p
ain

te
d 

as
 p

er
 p

ain
t s

pe
cifi

ca
tio

n.

Re
inf

or
ce

d 
L-

 s
ha

pe
d 

co
nc

re
te

 b
ea

m
 to

 d
et

ail
 d

im
en

sio
n.

60
0 

x 
80

 x
 2

m
m

 th
ick

 C
old

-fo
rm

ed
 s

te
el 

fin
ish

ing
 c

ap
pi

ng
 in

st
all

ed
 o

n 
sc

re
ed

 
wi

th
 n

om
ina

l fa
ll.

Re
inf

or
ce

d 
co

nc
re

te
 flo

or
 c

as
t in

 s
itu

 a
t a

 th
ick

ne
ss

 o
f 

25
5m

m
, s

lop
ed

 a
t a

 1
:2

0 
ra

tio
 w

ith
 a

n 
iro

n-
ox

id
e 

ad
di

tiv
e 

& 
to

 b
e 

di
am

on
d-

po
lis

he
d 

wi
th

 a
 s

trip
 o

f b
ric

k 
pa

ve
m

en
t 

ap
pl

ied
 a

t 1
0m

 e
xp

an
sio

n 
joi

nt
s.

 S
lop

ed
 to

 g
ut

te
r w

ith
 

fu
llb

or
e 

ou
tle

t
an

gle
-g

rin
de

d 
dr

ip
 

50
 m

m
 d

iam
et

er
 c

op
pe

r h
yd

ro
ge

n 
pi

pe
 w

ith
 in

te
rm

itte
nt

 d
rip

 
no

zz
les

, c
on

ne
ct

ed
 to

 e
xte

rio
r w

at
er

 c
ha

nn
el 

pu
m

p.
 

O
pe

na
bl

e 
do

ub
le-

gla
zin

g 
wi

nd
ow

 in
 

6m
m

 a
lum

ini
um

 fr
am

ef
or

 c
ler

es
to

ry
 lig

ht
 

an
d 

st
ac

k 
ve

nt
ila

tio
n

50
 m

m
 g

ra
ve

l la
ye

r

Re
inf

or
ce

d 
off

-s
hu

tte
r c

on
cr

et
e 

ro
of

 s
lab

s,
 c

as
t in

 s
itu

 in
 

a 
cu

st
om

-m
ad

e 
ta

pe
re

d 
tim

be
r s

hu
tte

rin
g 

@
 a

 th
ick

ne
ss

 
of

 1
70

m
m

, w
ith

 a
 1

70
m

m
 u

ps
ta

nd
, t

o 
be

 s
up

po
rte

d 
by

 
68

0x
34

0m
m

 o
ff-

sh
ut

te
r r

ein
fo

rc
ed

 c
on

cr
et

e 
be

am
s 

@
 5

00
0m

m
 

ce
nt

re
s.

4m
m

 d
iam

et
er

 g
alv

an
ize

d 
st

ee
l c

ab
le 

@
 1

50
m

m
 in

te
rv

als
, t

hr
ea

de
d 

alo
ng

 p
re

-d
rill

ed
 s

te
el 

H-
be

am
s,

 th
ro

ug
h 

M
 8

 g
alv

an
ise

d 
st

ee
l e

xp
an

sio
n 

ey
eb

olt
 &

 c
rim

pl
ed

 a
t e

nd
s 

& 
to

 b
e 

pl
an

te
d 

wi
th

 s
pe

cifi
ed

 c
re

ep
er

 s
pe

cie
s,

 tr
ain

ed
 to

 g
ro

w 
up

 tr
ell

is 
st

ru
ct

ur
e

60
 m

m
 g

alv
an

ize
d 

M
EN

TIS
 g

ra
tin

g 
bo

lte
d 

wi
th

 M
16

 
gr

ad
e 

8.
8 

bo
lts

 to
 6

0x
60

m
m

 e
qu

al 
leg

 a
ng

les
, c

ov
er

ing
 

15
0x

30
0m

m
 c

on
re

te
 g

ut
te

r c
as

t in
 s

itu
 @

 a
 2

 d
eg

re
e 

slo
pe

.1
10

m
m

 d
iam

et
er

 F
ull

bo
re

 o
ut

let
 w

ith
in 

gu
tte

r 
co

nn
ec

te
d 

to
 s

to
rm

wa
te

r d
ra

ina
ge

 s
ys

te
m

.

Lo
os

e 
pa

ck
ed

 ‘a
ut

um
n 

qu
ar

tzi
te

’ s
pe

cifi
ed

 
st

on
e 

wa
ll @

 a
 th

ick
ne

ss
 o

f 4
40

m
m

 s
up

pl
ied

 b
y 

Be
dr

oc
k 

St
on

e 
So

ut
h 

Af
ric

a,
 

G
ro

un
dfi

ll c
om

pa
ct

ed
 in

 m
ax

 o
f 1

50
m

m
 la

ye
rs

 
to

 9
0%

 m
od

AA
SH

TO
, &

 w
at

er
ed

 w
ell

.

Lo
ad

-b
ea

rin
gb

ric
k 

pr
ot

ec
tiv

e 
sk

in 
wa

ll @
 a

 
th

ick
ne

ss
 o

f 2
30

m
m

 c
on

st
ru

ct
ed

 o
f h

ar
d 

bu
rn

t 
se

lec
te

d 
br

ick
s.

G
eo

te
xti

le 
Ka

y-
te

ch
 F

lo-
dr

ain
 p

ip
e 

(w
ith

 flo
w 

ne
t d

ra
ina

ge
 c

or
e 

an
d 

po
ur

ou
s 

filt
er

 ja
ck

et
) @

 a
 

16
0m

m
 d

iam
et

er
, s

lop
ed

 to
 a

 m
in 

of
 2

 d
eg

re
es

 
& 

co
nn

ec
te

d 
to

 u
nd

er
gr

ou
nd

 s
to

rm
 w

at
er

 
dr

ain
ag

e 
sy

st
em

.

11
0m

m
 d

iam
et

er
 F

ull
bo

re
 o

ut
let

 c
on

ne
ct

ed
 to

 
st

or
m

wa
te

r d
ra

ina
ge

 s
ys

te
m

.

Re
inf

or
ce

d 
co

nc
re

te
 fo

ot
ing

 to
 e

ng
ine

er
’s 

sp
ec

.

Re
inf

or
ce

d 
co

nc
re

te
 flo

or
 c

as
t in

 s
itu

 a
t a

 th
ick

ne
ss

 o
f 

25
5m

m
, s

lop
ed

 a
t a

 1
:2

0 
ra

tio
 w

ith
 a

n 
iro

n-
ox

id
e 

ad
di

tiv
e 

& 
to

 b
e 

di
am

on
d-

po
lis

he
d 

wi
th

 a
 s

trip
 o

f b
ric

k 
pa

ve
m

en
t 

ap
pl

ied
 a

t 1
0m

 e
xp

an
sio

n 
joi

nt
s.

23
0m

m
 th

ick
 b

alu
st

ra
de

 m
as

on
ry

 w
all

 @
 a

 h
eig

ht
 o

f 1
02

0m
m

, c
em

en
t 

ba
gg

ed
 d

ire
ct

ly 
on

to
/o

ve
r fl

us
h 

joi
nt

ed
 s

ele
ct

ed
 s

to
ck

 b
ric

ks
 w

ith
 a

 m
ixt

ur
e 

to
 

co
ns

ist
 o

f 1
 v

olu
m

e 
ce

m
en

t t
o 

1 
vo

lum
e 

wa
sh

ed
 p

las
te

r s
an

d,
 fin

ish
ed

 to
 a

 
re

as
on

ab
ly 

ev
en

 s
ur

fa
ce

 a
nd

 p
ain

te
d 

as
 p

er
 p

ain
t s

pe
cifi

ca
tio

n.

W
at

er
pr

oo
fin

g 
to

 b
e 

on
e 

lay
er

 o
f d

er
bi

gu
m

 C
G

4 
on

 o
ne

 la
ye

r d
er

bi
gu

m
 C

G
3 

wa
te

rp
ro

ofi
ng

 m
em

br
an

e,
 w

ith
 1

00
m

m
 s

id
e 

lap
s 

an
d 

15
0m

m
 e

nd
 la

ps
, 

se
ale

d 
to

 p
rim

ed
 s

ur
fa

ce
 b

y 
‘to

rc
h 

fu
sio

n’

Re
inf

or
ce

d 
co

nc
re

te
 fo

ot
ing

 to
 e

ng
ine

er
’s 

sp
ec

.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



232

PERMACULTURE  WALL 

DETAIL SCALE 1:20

c h a p t e r  t w e l v e

200mm reinforced concrete retaining wall, cast in situ with iron-oxcide pigment additive
waterproofed externally with derbigum 

torch-on membrane (tanked construction) 

Loose packed ‘autumn quartzite’ specified stone wall cladding  @ a thickness of 220–600mm supplied by 
Bedrock Stone South Africa, tapered on internal side.

Load-bearingbrick protective skin wall @ a thickness of 230mm constructed of hard burnt 
selected bricks.

Reinforced L- shaped concrete beam to detail dimension.

Purpose-made 100mm rectangular  hollow tapered steel column dividers.

600 x 80 x 2mm thick Cold-formed steel finishing capping installed on screed 
with nominal fall.

Uneven leg angle bolted to anker bolts, casted into concrete

angle-grinded drip 

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel H-columns, spaced @ 5000mm centres, finished with 
Glisten PC Paint-Over-Rust, high performance clear coat sealant & clear intumescent paint for fireproofing. 

Steel columns to be cast & secured into concrete retaining wall as per eng. spec & drawings.

Acid-washed, 203 x 203 x 52 kg/m hot-rolled steel H-beams, spaced @ 5000mm centres, 
finished with Glisten PC Paint-Over-Rust, high performance clear coat sealant & clear 

intumescent paint for fireproofing. 

4mm diameter galvanized steel cable @ 150mm intervals, threaded along pre-drilled steel 
H-beams, through M 8 galvanised steel expansion eyebolt & crimpled at ends & to be 

planted with specified creeper species, trained to grow up trellis structure

60 mm galvanized MENTIS grating steel shelves bolted 
with M16 grade 8.8 bolts to 60x60mm equal leg angles.

Well-rammed earth filling

Groundfill compacted in max of 150mm layers 
to 90% modAASHTO, & watered well.

60 mm galvanized MENTIS grating steel shelves bolted 
with M16 grade 8.8 bolts to 60x60mm equal leg angles.

300mm deep growth medium basin for drip irrigation 
drainage

Reinforced concrete floor cast in situ at a thickness of 255mm, sloped at a 1:20 
ratio with an iron-oxide additive & to be diamond-polished with a strip of brick 

pavement applied at 10m expansion joints.

Geotextile Kay-tech Flo-drain pipe (with flow net drainage core and pourous 
filter jacket) @ a 160mm diameter, sloped to a min of 2 degrees & connected to 

underground storm water drainage system.

Reinforced concrete footing to engineer’s spec.

110mm diameter Fullbore outlet connected to 
stormwater drainage system.

Reinforced concrete floor cast in situ at a thickness of 
255mm, sloped at a 1:20 ratio with an iron-oxide additive 
& to be diamond-polished with a strip of brick pavement 
applied at 10m expansion joints.

Waterproofing to be one layer of derbigum CG4 on one layer derbigum CG3 
waterproofing membrane, with 100mm side laps and 150mm end laps, 
sealed to primed surface by ‘torch fusion’
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exterior  view 

of building within its context

c h a p t e r  t e n
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Appendices

final presentation

Technification Outcomes

c h a p t e r  e i g h t

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



236

T
EC

H
N

IC
A

L 
 C

O
N

C
EP

T 

chap
ter 

elev
en

na
tu

ra
l

sy
nt

he
tic

r
e
c
ip
r
o
c
it
y

s
e
p
a
r
a
t
io
n

Appendices

final presentation

Technification Outcomes

c h a p t e r  e i g h t

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



237

M
AT

ER
IA

LI
T

Y

chap
ter 

elev
en

ST
O

N
E 

T
he

 st
er

eo
to

m
ic

 a
nd

 re
ta

in
in

g 
ch

ar
ac

te
ris

tic
s 

of
 n

at
ur

al
 st

on
e 

w
ill

 b
e 

ut
ili

ze
d 

to
 e

na
bl

e 
di

re
ct

 
as

so
ci

at
io

ns
 w

ith
 n

at
ur

e 
as

 w
el

l a
s p

ro
vi

de
 

in
he

re
nt

 m
as

s a
s a

 th
er

m
al

 d
es

ig
n 

str
at

eg
y. 

O
N

-S
IT

E 
C

LA
Y

 A
N

D
 S

O
IL

O
n-

sit
e 

so
il 

th
at

 w
ill

 b
e 

ex
ca

va
te

d 
on

 si
te

 d
ur

in
g 

th
e 

co
ns

tr
uc

tio
n 

of
 th

e 
bu

ild
in

g 
w

ill
 b

e 
ut

ili
ze

d 
w

he
re

 a
dd

iti
on

al
 c

om
pa

ct
io

n 
so

il 
is 

ne
ed

ed
.

T
IM

BE
R

Pi
ne

 p
ly

w
oo

d 
w

ill
 b

e 
us

ed
 in

 m
ul

tip
le

 w
ay

s i
n 

in
te

rio
r s

pa
ce

s i
n 

or
de

r t
o 

ex
pr

es
s i

ts 
ha

pt
ic

 
qu

al
iti

es
 a

nd
 a

ffi
lia

tio
n 

w
ith

 n
at

ur
e.

V
EG

ET
AT

IO
N

Fa
ca

de
 g

re
en

in
g 

an
d 

pr
od

uc
tiv

e 
gr

ee
n 

w
al

ls 
w

ill
 

be
 e

m
pl

oy
ed

 a
s f

un
da

m
en

ta
l t

oo
ls 

to
 e

sta
bl

ish
 a

 
ph

ys
ic

al
 li

nk
 w

ith
 n

at
ur

e.

ST
EE

L
T

he
 te

ct
on

ic
 q

ua
lit

ie
s o

f 
ste

el
 a

s a
 te

ns
io

n 
de

vi
ce

 
w

ill
 b

e 
im

pl
em

en
te

d 
to

 c
re

at
e 

su
rfa

ce
 c

on
tr

as
t 

w
ith

 th
e 

ste
re

ot
om

ic
 n

at
ur

al
 m

at
er

ia
ls.

 T
he

 st
ee

l 
m

em
be

rs
 w

ill
 b

e 
ac

id
-w

as
he

d 
an

d 
pa

in
te

d 
to

 
ev

en
tu

al
ly

 u
nd

er
go

 p
ro

ce
ss

es
 o

f 
w

ea
th

er
in

g 
to

 
in

di
ca

te
 th

e 
pa

tin
a 

of
 ti

m
e.

PO
LY

C
A

R
BO

N
AT

E 
SH

EE
T

IN
G

W
al

l a
nd

 ro
of

 sh
ee

ts 
m

ad
e 

of
 p

ol
yc

ar
bo

na
te

 
w

ill
 b

e 
ap

pl
ie

d 
to

 e
na

bl
e 

lig
ht

 to
 b

e 
di

ffu
se

d 
on

 e
nt

er
in

g 
th

e 
bu

ild
in

g 
w

hi
le

 si
m

ul
ta

ne
ou

sly
 

in
su

la
tin

g 
in

te
rn

al
 sp

ac
es

 a
ga

in
st 

he
at

 g
ai

n.
 In

 
th

is 
w

ay
, e

ne
rg

y 
sa

vi
ng

s w
ill

 b
e 

ac
hi

ev
ed

 a
nd

 th
e 

ne
ed

 fo
r a

dd
iti

on
al

 su
pp

or
tin

g 
str

uc
tu

re
s r

ed
uc

ed
, 

as
 th

e 
m

at
er

ia
l h

as
 a

 lo
w

 u
ni

t w
ei

gh
t w

ith
 a

 lo
ng

 
lif

e 
sp

an
.

C
O

N
C

R
ET

E
C

on
cr

et
e 

is 
a 

lo
w

-m
ai

nt
en

an
ce

 a
nd

 ro
bu

st 
m

at
er

ia
l t

ha
t w

ill
 b

e 
ap

pl
ie

d 
in

 fl
oo

r s
la

bs
, r

oo
f 

an
d 

be
am

 st
ru

ct
ur

es
, f

ou
nd

at
io

ns
 a

nd
 re

ta
in

in
g 

su
bs

tr
uc

tu
re

s. 

BR
IC

K
 

Br
ic

ks
 w

ill
 b

e 
im

pl
em

en
te

d 
fo

r w
al

l s
tr

uc
tu

re
s 

th
ro

ug
ho

ut
 th

e 
bu

ild
in

g 
an

d 
w

ill
 b

e 
gi

ve
n 

a 
ve

rn
ac

ul
ar

 o
ff-

w
hi

te
 b

ag
ge

d 
fin

ish
 in

 o
rd

er
 

to
 c

re
at

e 
a 

co
m

pl
em

en
ta

ry
 c

on
tra

st 
w

ith
 th

e 
sto

ne
w

al
ls.

 In
 so

m
e 

in
te

rn
al

 sp
ac

es
 th

e 
w

ar
m

 
na

tu
ra

l c
ol

ou
r a

nd
 p

ro
pe

rt
ie

s o
f 

th
e 

br
ic

k 
w

ill
 b

e 
ex

po
se

d.

PE
R

M
EA

BL
E 

PA
V

EM
EN

T

Pe
rm

ea
bl

e 
co

nc
re

te
 p

av
in

g 
w

ill
 b

e 
im

pl
em

en
te

d 
fo

r e
xt

er
na

l s
ur

fa
ce

s, 
in

cl
ud

in
g 

pa
rk

in
g,

 ro
ad

s 
an

d 
pe

de
str

ia
n 

ro
ut

es
 in

 o
rd

er
 to

 p
ro

vi
de

 a
 h

ar
d 

su
rfa

ce
 to

 su
pp

or
t v

eh
ic

ul
ar

 a
nd

 p
ed

es
tr

ia
n 

tr
affi

c 
w

hi
le

 si
m

ul
ta

ne
ou

sly
 a

llo
w

in
g 

fo
r v

eg
et

at
io

n 
an

d 
gr

as
se

s t
o 

gr
ow

 in
 b

et
w

ee
n 

th
e 

pa
ve

rs
. I

t 
w

ill
 fa

ci
lit

at
e 

th
e 

pr
oc

es
s o

f 
fil

te
rin

g 
sto

rm
 w

at
er

 
ru

no
ff 

by
 tr

ap
pi

ng
 su

sp
en

de
d 

so
lid

s a
s w

el
l a

s 
m

in
im

iz
in

g 
th

e 
eff

ec
ts 

of
 e

ro
sio

n.
 

BI
O

-C
O

N
C

R
ET

E

Bi
o-

co
nc

re
te

 su
pp

or
ts 

th
e 

na
tu

ra
l a

nd
 e

nh
an

ce
d 

gr
ow

th
 o

f 
pi

gm
en

te
d 

or
ga

ni
sm

s s
uc

h 
as

 fu
ng

i, 
m

ic
ro

al
ga

e 
an

d 
m

os
se

s, 
al

lo
w

in
g 

th
e 

de
ve

lo
pm

en
t 

of
 a

 b
ea

ut
ifu

l, 
liv

in
g 

pa
tin

a.
 T

he
 m

at
er

ia
l a

bs
or

bs
 

an
d 

re
du

ce
s a

tm
os

ph
er

ic
 C

O
2 

re
gu

la
te

s i
nt

er
na

l 
th

er
m

al
 c

on
du

ct
iv

ity
, a

nd
 h

as
 n

ot
ab

le
 a

es
th

et
ic

 
an

d 
en

vi
ro

nm
en

ta
l p

ro
pe

rt
ie

s (
Br

ow
ne

ll,
 2

01
3)

. 

Bi
o-

co
nc

re
te

 is
 c

om
po

se
d 

of
 a

 st
ru

ct
ur

al
 c

on
cr

et
e 

la
ye

r t
ha

t i
s m

ad
e 

of
 

co
nv

en
tio

na
l c

ar
bo

na
te

d 
co

nc
re

te
 to

ge
th

er
 w

ith
 m

ag
ne

siu
m

 p
ho

sp
ha

te
 

ce
m

en
t a

nd
 th

en
 w

at
er

pr
oo

fe
d 

to
 p

ro
te

ct
 th

is 
la

ye
r f

ro
m

 p
os

sib
le

 w
at

er
 

da
m

ag
e.

 T
o 

th
e 

co
nt

ra
ry

, t
he

 b
io

lo
gi

ca
l l

ay
er

 h
as

 th
e 

ca
pa

ci
ty

 to
 c

ap
tu

re
 

an
d 

re
ta

in
 ra

in
w

at
er

 b
y 

ha
vi

ng
 a

n 
in

te
rm

itt
en

t c
oa

tin
g 

la
ye

r w
ith

 a
 

re
ve

rs
e 

w
at

er
pr

oo
fin

g 
pu

rp
os

e 
th

at
 a

llo
w

s w
at

er
 a

nd
 m

oi
stu

re
 to

 g
at

he
r 

on
 it

 a
nd

 e
na

bl
e 

bi
ol

og
ic

al
 g

ro
w

th
 o

f 
or

ga
ni

sm
s (

Br
ow

ne
ll,

 2
01

3)
.

JA
SM

IN
U

M
 P

OL
YA

NT
H

U
M

 (P
in

k J
as

mi
ne

) 

M
in

im
al

 w
at

er
 re

qu
ire

m
en

ts 

A
ttr

ac
ts 

m
ul

tip
le

 in
se

ct
s

Se
m

i-d
ec

id
uo

us

R
eq

ui
re

s s
em

i-s
ha

de
 to

 fu
ll 

su
n.

TH
U

NB
ER

GI
A 

AL
AT

A 
 (Y

ell
ow

 B
lac

k-
Ey

ed
 S

us
an

) 

Se
lf-

se
ed

in
g 

cr
ee

pe
r

Ev
er

gr
ee

n

R
eq

ui
re

s s
em

i-s
un

 

SE
NE

CI
O 

TA
M

OI
D

ES
 (C

an
ar

y C
ree

pe
r) 

Se
m

i- 
de

ci
du

ou
s 

R
eq

ui
re

s s
ha

de
 

CL
EM

AT
IS

 B
RA

CH
IA

TA
 (T

ra
vel

ler
’s 

Jo
y)

Ev
er

gr
ee

n

R
eq

ui
re

s f
ul

l s
un

 

CO
M

BR
ET

U
M

 B
RA

CT
EO

SU
M

 (H
icc

up
 N

ut)

Pr
od

uc
es

 fr
ui

t t
ha

t a
ttr

ac
ts 

bi
rd

s 

Ev
er

gr
ee

n 

R
eq

ui
re

s f
ul

l s
un

 

TR
AC

H
EL

OS
PE

RM
U

M
 J

AS
M

IN
OI

D
ES

(S
tar

 J
as

mi
ne

) 

Ev
er

-g
re

en
 c

lim
be

r

M
in

im
al

 w
at

er
 re

qu
ire

m
en

ts

R
eq

ui
re

s s
ha

de

NAT
URA

L
SYN

THE
TIC

REC
IPR

ICA
L

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



238

W
AT

ER
  M

A
N

AG
EM

EN
T

H
A

RV
ES

T
IN

G
 &

 T
R

EA
T

M
EN

T

chap
ter 

thir
teen

W
at

er
 is

 h
ar

ve
ste

d 
fro

m
 ro

of
s a

s w
el

l a
s e

xt
er

na
l h

ar
d 

su
rfa

ce
s, 

fil
te

re
d 

th
ro

ug
h 

a 
gr

id
 to

 re
m

ov
e 

flo
at

in
g 

de
br

is,
 

an
d 

th
en

 d
ire

ct
ed

 to
w

ar
ds

 te
m

po
ra

ry
 g

al
va

ni
ze

d 
ste

el
 w

at
er

 

ta
nk

s, 
fo

r p
ur

po
se

s o
f 

fu
rt

he
r t

re
at

m
en

t.

W
as

te
w

at
er

 a
nd

 g
re

y 
w

at
er

 a
cc

um
ul

at
ed

 fr
om

 th
e 

th
re

e 

ki
tc

he
ns

 a
nd

 w
as

hi
ng

 b
as

in
s a

re
 d

ire
ct

ly
 ta

ke
n 

th
ro

ug
h 

a 
fa

t 

tr
ap

 a
nd

 th
en

 d
ire

ct
ed

 to
w

ar
ds

 th
e 

te
m

po
ra

ry
 g

al
va

ni
ze

d 

ste
el

 w
at

er
 ta

nk
s, 

fo
r p

ur
po

se
s o

f 
fu

rt
he

r t
re

at
m

en
t.

Bl
ac

k 
w

at
er

 is
 d

ire
ct

ed
 to

w
ar

ds
 th

e 
m

un
ic

ip
al

 se
w

er
ag

e 

co
nn

ec
tio

n 
an

d 
no

t d
ea

lt 
w

ith
 in

 th
is 

sc
he

m
e.

T
he

 w
at

er
 th

at
 h

as
 b

ee
n 

sto
re

d 
in

 te
m

po
ra

ry
 w

at
er

 ta
nk

s i
s 

th
en

 d
ire

ct
ed

 to
w

ar
ds

 m
ul

tip
le

 tr
ea

tm
en

t c
ha

m
be

rs
 b

en
ea

th
 

th
e 

ce
nt

ra
l w

at
er

 to
w

er
 a

nd
 ta

ke
n 

th
ro

ug
h 

an
 o

il 
tr

ap
 a

nd
 

se
di

m
en

ta
tio

n 
fil

te
r. 

W
at

er
 re

qu
ire

d 
fo

r i
rr

ig
at

io
n 

is 
sto

re
d 

in
 th

e 
re

te
nt

io
n 

po
nd

 

an
d 

w
et

la
nd

-b
as

ed
 b

io
lo

gi
ca

l s
ys

te
m

 a
nd

 w
ill

 re
ta

in
 d

iss
ol

ve
d 

m
in

er
al

s t
ha

t a
re

 b
en

efi
ci

al
 fo

r p
la

nt
s.

W
at

er
 u

se
d 

fo
r d

om
es

tic
 p

ur
po

se
s i

s t
re

at
ed

 fu
rt

he
r i

n 
a 

di
ffe

re
nt

 tr
ea

tm
en

t c
ha

m
be

r t
o 

re
m

ov
e 

ha
rm

fu
l p

at
ho

ge
ns

.

W
at

er
 is

 th
en

 p
um

pe
d 

up
 d

ur
in

g 
th

e 
ni

gh
t i

nt
o 

a 
sto

ra
ge

 

ta
nk

 2
0m

 a
bo

ve
 g

ro
un

d 
w

ith
in

 th
e 

w
at

er
 to

w
er

, i
n 

or
de

r t
o 

ac
hi

ev
e 

a 
su

ffi
ci

en
t w

at
er

 p
re

ss
ur

e 
of

 2
ba

r.

A
n 

ad
di

tio
na

l a
ve

ra
ge

 o
f 

28
5 

lit
re

s o
f 

w
at

er
 w

ill
 b

e 
ac

qu
ire

d 

a 
m

on
th

 to
 su

pp
or

t u
rb

an
 a

gr
ic

ul
tu

ra
l r

eq
ui

re
m

en
ts 

w
ith

 th
e 

sit
e 

an
d 

ur
ba

n 
pr

ec
in

ct
. I

t w
ill

 b
e 

ar
gu

ed
 th

at
 th

e 
rig

ht
s t

o 
a 

pe
rc

en
ta

ge
 o

f 
w

at
er

 w
ill

 b
e 

ac
qu

ire
d 

fro
m

 th
e 

A
pi

es
 R

iv
er

 

th
ro

ug
h 

a 
su

m
p 

an
d 

ch
an

ne
lin

g 
sy

ste
m

 th
at

 w
ill

 fe
ed

 w
at

er
 

in
to

 th
e 

re
te

nt
io

n 
w

et
la

nd
. 

01
  

02
 

03
  

06
  

04
  

05
  

07
  

08
  

01
  

02
  

03
  AB

LU
TI

ON
S

KI
TC

HE
NS

04
  

05
  

07
  

07
  

08
  

M
UN

IC
IP

AL
 C

ON
NE

CT
IO

N

PA
RK

IN
G 

RU
NO

FF

UN
DE

RG
RO

UN
D 

W
AT

ER
 S

UM
P 

CO
NN

EC
TE

D 
TO

 R
ES

EV
OI

R

UN
DE

RG
RO

UN
D 

W
AT

ER
 S

UM
P 

CO
NN

EC
TE

D 
TO

 R
ES

EV
OI

R

TE
M

PO
RA

RY
 U

ND
ER

GR
OU

ND
RE

SE
VO

IR

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

© University of Pretoria 



239

SUSTAINABILITY CALCULATIONS

SBAT, WATER DEMAND, YIELD & BUDGET

c h a p t e r  t h i r t e e n

WATER MANAGEMENT MODEL

A WATER RESOURCE INFORMATION (YIELD, m³)

A1 RAIN WATER HARVESTING DATA A2 RECYCLED / ALTERNATIVE WATER SOURCE

Apies River Connection ave of 285 litres aquired a day
DESCRIPTION AREA (m²) RUNOFF COEFF. (C) MONTH WEEKLY YIELD (m³) MONTHLY YIELD 

(m³)
WEEKLY YIELD 

(m³)
MONTHLY YIELD 

(m³)
TOTAL / MONTH 

(m³)
Roof catchment 4637 0,9 January 20 80,00 0 0,00 80,00

February 20 80,00 0 0,00 80,00
Concrete Pavement runoff 11955 0,2 March 20 80,00 0 0,00 80,00

0 April 20 80,00 0 0,00 80,00
Other 0 May 20 80,00 0 0,00 80,00

TOTAL AREA (A) 16592,00 June 20 80,00 0 0,00 80,00
WEIGHTED C 0,40 July 20 80,00 0 0,00 80,00

August 20 80,00 0 0,00 80,00
September 20 80,00 0 0,00 80,00
October 20 80,00 0 0,00 80,00
November 20 80,00 0 0,00 80,00
December 20 80,00 0 0,00 80,00

A3 TOTAL WATER YIELD ANNUAL AVE. 960,00 0,00 960,00

MONTH AVE RAINFALL , P  (m) CATCHMENT YIELD (m³)                   
(Yield = PxAxC)

ALTERNATIVE WATER 
SOURCE (m³)

TOTAL WATER YIELD 
(m³)

January 0,13 873,05 80,00 953,05
February 0,09 557,97 80,00 637,97
March 0,09 577,66 80,00 657,66
April 0,05 341,34 80,00 421,34
May 0,01 78,77 80,00 158,77
June 0,01 52,51 80,00 132,51
July 0,00 26,26 80,00 106,26
August 0,01 39,39 80,00 119,39
September 0,03 164,11 80,00 244,11
October 0,07 479,19 80,00 559,19
November 0,10 682,69 80,00 762,69
December 0,11 708,94 80,00 788,94

ANNUAL AVE. 0,70 4581,88 960,00 5541,88
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WATER MANAGEMENT MODEL

A WATER RESOURCE INFORMATION (YIELD, m³)

A1 RAIN WATER HARVESTING DATA A2 RECYCLED / ALTERNATIVE WATER SOURCE

Apies River Connection ave of 285 litres aquired a day
DESCRIPTION AREA (m²) RUNOFF COEFF. (C) MONTH WEEKLY YIELD (m³) MONTHLY YIELD 

(m³)
WEEKLY YIELD 

(m³)
MONTHLY YIELD 

(m³)
TOTAL / MONTH 

(m³)
Roof catchment 4637 0,9 January 20 80,00 0 0,00 80,00

February 20 80,00 0 0,00 80,00
Concrete Pavement runoff 11955 0,2 March 20 80,00 0 0,00 80,00

0 April 20 80,00 0 0,00 80,00
Other 0 May 20 80,00 0 0,00 80,00

TOTAL AREA (A) 16592,00 June 20 80,00 0 0,00 80,00
WEIGHTED C 0,40 July 20 80,00 0 0,00 80,00

August 20 80,00 0 0,00 80,00
September 20 80,00 0 0,00 80,00
October 20 80,00 0 0,00 80,00
November 20 80,00 0 0,00 80,00
December 20 80,00 0 0,00 80,00

A3 TOTAL WATER YIELD ANNUAL AVE. 960,00 0,00 960,00

MONTH AVE RAINFALL , P  (m) CATCHMENT YIELD (m³)                   
(Yield = PxAxC)

ALTERNATIVE WATER 
SOURCE (m³)

TOTAL WATER YIELD 
(m³)

January 0,13 873,05 80,00 953,05
February 0,09 557,97 80,00 637,97
March 0,09 577,66 80,00 657,66
April 0,05 341,34 80,00 421,34
May 0,01 78,77 80,00 158,77
June 0,01 52,51 80,00 132,51
July 0,00 26,26 80,00 106,26
August 0,01 39,39 80,00 119,39
September 0,03 164,11 80,00 244,11
October 0,07 479,19 80,00 559,19
November 0,10 682,69 80,00 762,69
December 0,11 708,94 80,00 788,94
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A WATER RESOURCE INFORMATION (YIELD, m³)

A1 RAIN WATER HARVESTING DATA A2 RECYCLED / ALTERNATIVE WATER SOURCE

Apies River Connection ave of 285 litres aquired a day
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(m³)
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(m³)
TOTAL / MONTH 

(m³)
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November 20 80,00 0 0,00 80,00
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ALTERNATIVE WATER 
SOURCE (m³)

TOTAL WATER YIELD 
(m³)
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February 0,09 557,97 80,00 637,97
March 0,09 577,66 80,00 657,66
April 0,05 341,34 80,00 421,34
May 0,01 78,77 80,00 158,77
June 0,01 52,51 80,00 132,51
July 0,00 26,26 80,00 106,26
August 0,01 39,39 80,00 119,39
September 0,03 164,11 80,00 244,11
October 0,07 479,19 80,00 559,19
November 0,10 682,69 80,00 762,69
December 0,11 708,94 80,00 788,94
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WATER MANAGEMENT MODEL

A WATER RESOURCE INFORMATION (YIELD, m³)

A1 RAIN WATER HARVESTING DATA A2 RECYCLED / ALTERNATIVE WATER SOURCE

Apies River Connection ave of 285 litres aquired a day
DESCRIPTION AREA (m²) RUNOFF COEFF. (C) MONTH WEEKLY YIELD (m³) MONTHLY YIELD 

(m³)
WEEKLY YIELD 

(m³)
MONTHLY YIELD 

(m³)
TOTAL / MONTH 

(m³)
Roof catchment 4637 0,9 January 20 80,00 0 0,00 80,00

February 20 80,00 0 0,00 80,00
Concrete Pavement runoff 11955 0,2 March 20 80,00 0 0,00 80,00

0 April 20 80,00 0 0,00 80,00
Other 0 May 20 80,00 0 0,00 80,00

TOTAL AREA (A) 16592,00 June 20 80,00 0 0,00 80,00
WEIGHTED C 0,40 July 20 80,00 0 0,00 80,00

August 20 80,00 0 0,00 80,00
September 20 80,00 0 0,00 80,00
October 20 80,00 0 0,00 80,00
November 20 80,00 0 0,00 80,00
December 20 80,00 0 0,00 80,00

A3 TOTAL WATER YIELD ANNUAL AVE. 960,00 0,00 960,00

MONTH AVE RAINFALL , P  (m) CATCHMENT YIELD (m³)                   
(Yield = PxAxC)

ALTERNATIVE WATER 
SOURCE (m³)

TOTAL WATER YIELD 
(m³)

January 0,13 873,05 80,00 953,05
February 0,09 557,97 80,00 637,97
March 0,09 577,66 80,00 657,66
April 0,05 341,34 80,00 421,34
May 0,01 78,77 80,00 158,77
June 0,01 52,51 80,00 132,51
July 0,00 26,26 80,00 106,26
August 0,01 39,39 80,00 119,39
September 0,03 164,11 80,00 244,11
October 0,07 479,19 80,00 559,19
November 0,10 682,69 80,00 762,69
December 0,11 708,94 80,00 788,94
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B WATER DEMAND

B1 LANDSCAPE IRRIGATION DEMAND (m³) B2 DOMESTIC DEMAND
DESCRIPTION: LAWN (m²): 2231 AGRI (m²): 1461 PLANTING (m²): 431

MONTH WEEKLY IRR. 
(m)

MONTHLY 
DEMAND (m³) WEEKLY IRR. (m) MONTHLY 

DEMAND (m³) WEEKLY IRR. (m) MONTHLY 
DEMAND (m³)

TOTAL 
MONTHLY IRR. 
DEMAND (m³)

MONTH PERSONS WATER/ CAPITA/ 
DAY (l)

DOMESTIC DEMAND 
(m³/month)

January 0,02 178,48 0,025 146,1 0,005 8,62 333,2 January 80 4 9,92
February 0,02 178,48 0,025 146,1 0,005 8,62 333,2 February 80 4 8,96
March 0,02 178,48 0,025 146,1 0,002 3,448 328,028 March 80 4 9,92
April 0,02 178,48 0,025 146,1 0,002 3,448 328,028 April 80 4 9,6
May 0,01 89,24 0,025 146,1 0,002 3,448 238,788 May 80 4 9,92
June 0,01 89,24 0,025 146,1 0 0 235,34 June 80 4 9,6
July 0,01 89,24 0,025 146,1 0 0 235,34 July 80 4 9,92
August 0,02 178,48 0,025 146,1 0 0 324,58 August 80 4 9,92
September 0,02 178,48 0,025 146,1 0,005 8,62 333,2 September 80 4 9,6
October 0,02 178,48 0,025 146,1 0,005 8,62 333,2 October 80 4 9,92
November 0,02 178,48 0,025 146,1 0,005 8,62 333,2 November 80 4 9,6
December 0,02 178,48 0,025 146,1 0,005 8,62 333,2 December 80 4 9,92

ANNUAL TOTAL 1874,04 1753,2 62,064 3689,304 ANNUAL TOTAL 116,8

B3 EVAPORATION LOSS (For 'open' reservoirs) 35mm - 45mm/week in summer B4 TOTAL WATER LOSS & DEMAND

AREA OF RESERVOIR (m²): 1214

MONTH EVAPORATION 
RATE (m/week)

EVAPORATION 
RATE (m/month)

TOTAL LOSS 
(m³/month) MONTH TOTAL DEMAND 

(m³/month)

January 0,04 0,16 194,24 January 537,36
February 0,035 0,14 169,96 February 512,12
March 0,025 0,1 121,4 March 459,35
April 0,02 0,08 97,12 April 434,75
May 0,015 0,06 72,84 May 321,55
June 0,01 0,04 48,56 June 293,50
July 0,01 0,04 48,56 July 293,82
August 0,02 0,08 97,12 August 431,62
September 0,03 0,12 145,68 September 488,48
October 0,035 0,14 169,96 October 513,08
November 0,035 0,14 169,96 November 512,76
December 0,04 0,16 194,24 December 537,36

ANNUAL TOTAL 0,32 1,26 1529,64 ANNUAL TOTAL 5335,744
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B WATER DEMAND

B1 LANDSCAPE IRRIGATION DEMAND (m³) B2 DOMESTIC DEMAND
DESCRIPTION: LAWN (m²): 2231 AGRI (m²): 1461 PLANTING (m²): 431

MONTH WEEKLY IRR. 
(m)

MONTHLY 
DEMAND (m³) WEEKLY IRR. (m) MONTHLY 

DEMAND (m³) WEEKLY IRR. (m) MONTHLY 
DEMAND (m³)

TOTAL 
MONTHLY IRR. 
DEMAND (m³)

MONTH PERSONS WATER/ CAPITA/ 
DAY (l)

DOMESTIC DEMAND 
(m³/month)

January 0,02 178,48 0,025 146,1 0,005 8,62 333,2 January 80 4 9,92
February 0,02 178,48 0,025 146,1 0,005 8,62 333,2 February 80 4 8,96
March 0,02 178,48 0,025 146,1 0,002 3,448 328,028 March 80 4 9,92
April 0,02 178,48 0,025 146,1 0,002 3,448 328,028 April 80 4 9,6
May 0,01 89,24 0,025 146,1 0,002 3,448 238,788 May 80 4 9,92
June 0,01 89,24 0,025 146,1 0 0 235,34 June 80 4 9,6
July 0,01 89,24 0,025 146,1 0 0 235,34 July 80 4 9,92
August 0,02 178,48 0,025 146,1 0 0 324,58 August 80 4 9,92
September 0,02 178,48 0,025 146,1 0,005 8,62 333,2 September 80 4 9,6
October 0,02 178,48 0,025 146,1 0,005 8,62 333,2 October 80 4 9,92
November 0,02 178,48 0,025 146,1 0,005 8,62 333,2 November 80 4 9,6
December 0,02 178,48 0,025 146,1 0,005 8,62 333,2 December 80 4 9,92

ANNUAL TOTAL 1874,04 1753,2 62,064 3689,304 ANNUAL TOTAL 116,8

B3 EVAPORATION LOSS (For 'open' reservoirs) 35mm - 45mm/week in summer B4 TOTAL WATER LOSS & DEMAND

AREA OF RESERVOIR (m²): 1214

MONTH EVAPORATION 
RATE (m/week)

EVAPORATION 
RATE (m/month)

TOTAL LOSS 
(m³/month) MONTH TOTAL DEMAND 

(m³/month)

January 0,04 0,16 194,24 January 537,36
February 0,035 0,14 169,96 February 512,12
March 0,025 0,1 121,4 March 459,35
April 0,02 0,08 97,12 April 434,75
May 0,015 0,06 72,84 May 321,55
June 0,01 0,04 48,56 June 293,50
July 0,01 0,04 48,56 July 293,82
August 0,02 0,08 97,12 August 431,62
September 0,03 0,12 145,68 September 488,48
October 0,035 0,14 169,96 October 513,08
November 0,035 0,14 169,96 November 512,76
December 0,04 0,16 194,24 December 537,36

ANNUAL TOTAL 0,32 1,26 1529,64 ANNUAL TOTAL 5335,744
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B WATER DEMAND

B1 LANDSCAPE IRRIGATION DEMAND (m³) B2 DOMESTIC DEMAND
DESCRIPTION: LAWN (m²): 2231 AGRI (m²): 1461 PLANTING (m²): 431

MONTH WEEKLY IRR. 
(m)

MONTHLY 
DEMAND (m³) WEEKLY IRR. (m) MONTHLY 

DEMAND (m³) WEEKLY IRR. (m) MONTHLY 
DEMAND (m³)

TOTAL 
MONTHLY IRR. 
DEMAND (m³)

MONTH PERSONS WATER/ CAPITA/ 
DAY (l)

DOMESTIC DEMAND 
(m³/month)

January 0,02 178,48 0,025 146,1 0,005 8,62 333,2 January 80 4 9,92
February 0,02 178,48 0,025 146,1 0,005 8,62 333,2 February 80 4 8,96
March 0,02 178,48 0,025 146,1 0,002 3,448 328,028 March 80 4 9,92
April 0,02 178,48 0,025 146,1 0,002 3,448 328,028 April 80 4 9,6
May 0,01 89,24 0,025 146,1 0,002 3,448 238,788 May 80 4 9,92
June 0,01 89,24 0,025 146,1 0 0 235,34 June 80 4 9,6
July 0,01 89,24 0,025 146,1 0 0 235,34 July 80 4 9,92
August 0,02 178,48 0,025 146,1 0 0 324,58 August 80 4 9,92
September 0,02 178,48 0,025 146,1 0,005 8,62 333,2 September 80 4 9,6
October 0,02 178,48 0,025 146,1 0,005 8,62 333,2 October 80 4 9,92
November 0,02 178,48 0,025 146,1 0,005 8,62 333,2 November 80 4 9,6
December 0,02 178,48 0,025 146,1 0,005 8,62 333,2 December 80 4 9,92

ANNUAL TOTAL 1874,04 1753,2 62,064 3689,304 ANNUAL TOTAL 116,8

B3 EVAPORATION LOSS (For 'open' reservoirs) 35mm - 45mm/week in summer B4 TOTAL WATER LOSS & DEMAND

AREA OF RESERVOIR (m²): 1214

MONTH EVAPORATION 
RATE (m/week)

EVAPORATION 
RATE (m/month)

TOTAL LOSS 
(m³/month) MONTH TOTAL DEMAND 

(m³/month)

January 0,04 0,16 194,24 January 537,36
February 0,035 0,14 169,96 February 512,12
March 0,025 0,1 121,4 March 459,35
April 0,02 0,08 97,12 April 434,75
May 0,015 0,06 72,84 May 321,55
June 0,01 0,04 48,56 June 293,50
July 0,01 0,04 48,56 July 293,82
August 0,02 0,08 97,12 August 431,62
September 0,03 0,12 145,68 September 488,48
October 0,035 0,14 169,96 October 513,08
November 0,035 0,14 169,96 November 512,76
December 0,04 0,16 194,24 December 537,36

ANNUAL TOTAL 0,32 1,26 1529,64 ANNUAL TOTAL 5335,744
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B1 LANDSCAPE IRRIGATION DEMAND (m³) B2 DOMESTIC DEMAND
DESCRIPTION: LAWN (m²): 2231 AGRI (m²): 1461 PLANTING (m²): 431

MONTH WEEKLY IRR. 
(m)
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DEMAND (m³) WEEKLY IRR. (m) MONTHLY 
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DEMAND (m³)

TOTAL 
MONTHLY IRR. 
DEMAND (m³)

MONTH PERSONS WATER/ CAPITA/ 
DAY (l)

DOMESTIC DEMAND 
(m³/month)

January 0,02 178,48 0,025 146,1 0,005 8,62 333,2 January 80 4 9,92
February 0,02 178,48 0,025 146,1 0,005 8,62 333,2 February 80 4 8,96
March 0,02 178,48 0,025 146,1 0,002 3,448 328,028 March 80 4 9,92
April 0,02 178,48 0,025 146,1 0,002 3,448 328,028 April 80 4 9,6
May 0,01 89,24 0,025 146,1 0,002 3,448 238,788 May 80 4 9,92
June 0,01 89,24 0,025 146,1 0 0 235,34 June 80 4 9,6
July 0,01 89,24 0,025 146,1 0 0 235,34 July 80 4 9,92
August 0,02 178,48 0,025 146,1 0 0 324,58 August 80 4 9,92
September 0,02 178,48 0,025 146,1 0,005 8,62 333,2 September 80 4 9,6
October 0,02 178,48 0,025 146,1 0,005 8,62 333,2 October 80 4 9,92
November 0,02 178,48 0,025 146,1 0,005 8,62 333,2 November 80 4 9,6
December 0,02 178,48 0,025 146,1 0,005 8,62 333,2 December 80 4 9,92

ANNUAL TOTAL 1874,04 1753,2 62,064 3689,304 ANNUAL TOTAL 116,8

B3 EVAPORATION LOSS (For 'open' reservoirs) 35mm - 45mm/week in summer B4 TOTAL WATER LOSS & DEMAND

AREA OF RESERVOIR (m²): 1214

MONTH EVAPORATION 
RATE (m/week)

EVAPORATION 
RATE (m/month)

TOTAL LOSS 
(m³/month) MONTH TOTAL DEMAND 

(m³/month)

January 0,04 0,16 194,24 January 537,36
February 0,035 0,14 169,96 February 512,12
March 0,025 0,1 121,4 March 459,35
April 0,02 0,08 97,12 April 434,75
May 0,015 0,06 72,84 May 321,55
June 0,01 0,04 48,56 June 293,50
July 0,01 0,04 48,56 July 293,82
August 0,02 0,08 97,12 August 431,62
September 0,03 0,12 145,68 September 488,48
October 0,035 0,14 169,96 October 513,08
November 0,035 0,14 169,96 November 512,76
December 0,04 0,16 194,24 December 537,36

ANNUAL TOTAL 0,32 1,26 1529,64 ANNUAL TOTAL 5335,744
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B WATER DEMAND

B1 LANDSCAPE IRRIGATION DEMAND (m³) B2 DOMESTIC DEMAND
DESCRIPTION: LAWN (m²): 2231 AGRI (m²): 1461 PLANTING (m²): 431

MONTH WEEKLY IRR. 
(m)

MONTHLY 
DEMAND (m³) WEEKLY IRR. (m) MONTHLY 

DEMAND (m³) WEEKLY IRR. (m) MONTHLY 
DEMAND (m³)

TOTAL 
MONTHLY IRR. 
DEMAND (m³)

MONTH PERSONS WATER/ CAPITA/ 
DAY (l)

DOMESTIC DEMAND 
(m³/month)

January 0,02 178,48 0,025 146,1 0,005 8,62 333,2 January 80 4 9,92
February 0,02 178,48 0,025 146,1 0,005 8,62 333,2 February 80 4 8,96
March 0,02 178,48 0,025 146,1 0,002 3,448 328,028 March 80 4 9,92
April 0,02 178,48 0,025 146,1 0,002 3,448 328,028 April 80 4 9,6
May 0,01 89,24 0,025 146,1 0,002 3,448 238,788 May 80 4 9,92
June 0,01 89,24 0,025 146,1 0 0 235,34 June 80 4 9,6
July 0,01 89,24 0,025 146,1 0 0 235,34 July 80 4 9,92
August 0,02 178,48 0,025 146,1 0 0 324,58 August 80 4 9,92
September 0,02 178,48 0,025 146,1 0,005 8,62 333,2 September 80 4 9,6
October 0,02 178,48 0,025 146,1 0,005 8,62 333,2 October 80 4 9,92
November 0,02 178,48 0,025 146,1 0,005 8,62 333,2 November 80 4 9,6
December 0,02 178,48 0,025 146,1 0,005 8,62 333,2 December 80 4 9,92

ANNUAL TOTAL 1874,04 1753,2 62,064 3689,304 ANNUAL TOTAL 116,8

B3 EVAPORATION LOSS (For 'open' reservoirs) 35mm - 45mm/week in summer B4 TOTAL WATER LOSS & DEMAND

AREA OF RESERVOIR (m²): 1214

MONTH EVAPORATION 
RATE (m/week)

EVAPORATION 
RATE (m/month)

TOTAL LOSS 
(m³/month) MONTH TOTAL DEMAND 

(m³/month)

January 0,04 0,16 194,24 January 537,36
February 0,035 0,14 169,96 February 512,12
March 0,025 0,1 121,4 March 459,35
April 0,02 0,08 97,12 April 434,75
May 0,015 0,06 72,84 May 321,55
June 0,01 0,04 48,56 June 293,50
July 0,01 0,04 48,56 July 293,82
August 0,02 0,08 97,12 August 431,62
September 0,03 0,12 145,68 September 488,48
October 0,035 0,14 169,96 October 513,08
November 0,035 0,14 169,96 November 512,76
December 0,04 0,16 194,24 December 537,36

ANNUAL TOTAL 0,32 1,26 1529,64 ANNUAL TOTAL 5335,744
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C WATER BUDGET

TANK CAPACITY (m³): 953
MIN VOLUME (m³): 106

C1 WATER BUDGET INNITIATION PHASE
MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

September 244,1 488,5 -244,4 0,0 0,0
October 559,2 513,1 46,1 106,0 106,0
November 762,7 512,8 249,9 355,9 355,9
December 788,9 537,4 251,6 607,5 607,5

2354,9 2051,7 303,3

C2 WATER BUDGET YEAR 1
MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

January 953,1 537,4 415,7 1023,2 953,0
February 638,0 512,1 125,8 1149,0 953,0
March 657,7 459,3 198,3 1347,4 953,0
April 421,3 434,7 -13,4 1334,0 939,6
May 158,8 321,5 -162,8 1171,2 776,8
June 132,5 293,5 -161,0 1010,2 615,8
July 106,3 293,8 -187,6 822,6 428,3
August 119,4 431,6 -312,2 510,4 116,0
September 244,1 488,5 -244,4 266,0 106,0
October 559,2 513,1 46,1 312,1 152,1
November 762,7 512,8 249,9 562,1 402,0
December 788,9 537,4 251,6 813,6 653,6
ANNUAL AVE. 5541,9 5335,7 206,1
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C WATER BUDGET

TANK CAPACITY (m³): 953
MIN VOLUME (m³): 106

C1 WATER BUDGET INNITIATION PHASE
MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

September 244,1 488,5 -244,4 0,0 0,0
October 559,2 513,1 46,1 106,0 106,0
November 762,7 512,8 249,9 355,9 355,9
December 788,9 537,4 251,6 607,5 607,5

2354,9 2051,7 303,3

C2 WATER BUDGET YEAR 1
MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

January 953,1 537,4 415,7 1023,2 953,0
February 638,0 512,1 125,8 1149,0 953,0
March 657,7 459,3 198,3 1347,4 953,0
April 421,3 434,7 -13,4 1334,0 939,6
May 158,8 321,5 -162,8 1171,2 776,8
June 132,5 293,5 -161,0 1010,2 615,8
July 106,3 293,8 -187,6 822,6 428,3
August 119,4 431,6 -312,2 510,4 116,0
September 244,1 488,5 -244,4 266,0 106,0
October 559,2 513,1 46,1 312,1 152,1
November 762,7 512,8 249,9 562,1 402,0
December 788,9 537,4 251,6 813,6 653,6
ANNUAL AVE. 5541,9 5335,7 206,1
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C WATER BUDGET

TANK CAPACITY (m³): 953
MIN VOLUME (m³): 106

C1 WATER BUDGET INNITIATION PHASE
MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

September 244,1 488,5 -244,4 0,0 0,0
October 559,2 513,1 46,1 106,0 106,0
November 762,7 512,8 249,9 355,9 355,9
December 788,9 537,4 251,6 607,5 607,5

2354,9 2051,7 303,3
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MONTH YIELD (m³/month) DEMAND 

(m³/month)
MONTHLY 
BALANCE

POTENTIAL VOLUME 
(m³) VOLUME IN TANK (m³)

January 953,1 537,4 415,7 1023,2 953,0
February 638,0 512,1 125,8 1149,0 953,0
March 657,7 459,3 198,3 1347,4 953,0
April 421,3 434,7 -13,4 1334,0 939,6
May 158,8 321,5 -162,8 1171,2 776,8
June 132,5 293,5 -161,0 1010,2 615,8
July 106,3 293,8 -187,6 822,6 428,3
August 119,4 431,6 -312,2 510,4 116,0
September 244,1 488,5 -244,4 266,0 106,0
October 559,2 513,1 46,1 312,1 152,1
November 762,7 512,8 249,9 562,1 402,0
December 788,9 537,4 251,6 813,6 653,6
ANNUAL AVE. 5541,9 5335,7 206,1
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Achieved
SB SBAT REPORT 4,4

SB1 Project 
Restoring Reciprocity_A wellness Centre for Urban Diseases

SB2 Address
South Berea  609, Corner of Nelson Mandela Boulevard (R21) and Thabo Sehume Street Fountains, Pretoria, 0002

SB3 SBAT Graph
Actual Target

Energy 4,8 5,0
Water 4,5 5
Waste 5,0 5
Materials 3,0 5
Biodiversity 5,0 5
Transport 5,0 5,0
Resource Use 4,5 5
Management 3,3 5
Local Economy 4,1 5
Access 5,0 5,0
Health 4,2 5,0
Education 3,5 5
Services and Products 4,4 5
Inclusion 4,6 5
Social Cohesion 5,0 5

SB4 Environmental, Social and Economic Performance Score
Environmental 4,5
Economic 4,4
Social 4,3
SBAT Rating 4,4

SB5 EF and HDI Factors Score
EF Factor 4,5
HDI Factor 4,1

SB6 Targets Percentage
Environmental 90
Economic 88
Social 87

SB7 Self Assessment: Information supplied and and confirmed by 
Name Gardiol Crous Date 20-10-2016
Signature

SB8 Validation: Documentation validated by 
Name Date
Signature

SB9 Validation Report Version 
IVR
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WASTE  MANAGEMENT

COMPOSTING & BIO DIGESTING

c h a p t e r  t h i r t e e n

SERVICE    BASEMENT

WASTE TRANSFORMED INTO FERTILIZER 
FOR VERTICAL FARMING

ORGANIC WASTE FROM 
KITCHENS TO BE RECYCLED INTO BIODIGESTER

COMPOSTING PITS AT BACK OF HOUSE 
WITH SUN EXPOSURE
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Appendices

c h a p t e r  e i g h t

final presentation

Model
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Appendices
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