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A
bstract

A
long-standing

problem
has

been
thathum

ans
have

rem
oved

them
selves

from
the

natural
lifecycle

and
are,therefore,acting

in
a

dom
inant

role,allow
ing

the
anthropogenic

to
overshadow

the
ecological.The

lostrelationship
w

ith
nature

is
accentuated

by
our

railw
ays

and
highw

ays,
connecting

people
on

a
large

scale,butisolating
and

hom
ogenizing

environm
ents

on
a

m
ore

intim
ate

scale.
The

“green”
infrastructure

is
suppressed

and
seen

asan
afterthought.

This
dissertation

explores
the

potential
for

a
bio-integration

of
infrastructures

to
assist

in
defining

the
space,

currently
in

disarray,
surrounding

the
chosen

site
at

the
Southern

gatew
ay

to
the

city
ofPretoria.This

gatew
ay

is
the

only
entrance

to
the

city
w

ith
a

neigbouring
nature

reserve
(G

roenkloof)
and,

therefore,
deem

ed
a

suitable
site

to
facilitate

an
extension

of
the

naturalthreshold.This
w

illallow
nature

to
penetrate

from
the

peripheries
ofthe

city,by
addressing

the
rigid

boundaries
created

by
grey

infrastructure
and

envisioning
w

ays
to

bio-
integrate

these.

The
highw

ay
running

through
the

gatew
ay

(N
elson

M
andela

D
rive)w

illbe
developed

as
a

celebratory
route,on

the
basis

of
existing

city
fram

ew
orks.

Therefore,
m

y
schem

e
w

ill
focus

on
recreation

and
handcraftskills

developm
ent

as
a

m
eans

to
establish

a
lasting

relationship
w

ith
the

naturaland
take

advantage
of

the
rich

culturalhistory
and

strong
educationalpresence

ofthe
area.

The
project

I
am

proposing
is

a
natural

resources
training

facility.
It

w
ill

serve
as

a
critique

on
the

lost,
once

integral,
relationship

w
ith

the
natural,m

anifesting
as

a
physicaland

sym
bolic

gatew
ay

to
the

genesis
of

a
city.The

objective
is

to
explore

how
architecture

can
biointegrate

the
different

layers
of

a
city

to
restore

the
equilibrium

in
the

relationship
betw

een
hum

ans
and

nature
and

thereby
contributing

to
the

ecologicalhealth
ofa

city.A
city

infrastructural
rethinking,

w
here

architecture
can

becom
e

a
green

infrastructural
assetto

the
city.

The
landscape,

through
its

m
ountains,

valleys
and

rivers,
w

ill
act

as
a

practical
and

m
oral

guide
to

the
users

of
the

city.
A

positive,
sustainable

relationship
and

education
surrounding

environm
ental

literacy
w

ill
be

prom
oted

by
exposing

ecological
system

s,
specifically

thatofw
ater,forw

hatthey
are

and
could

be.

The
existing

spatial
boundary

betw
een

nature
and

urban
w

ill
be

re-envisioned
to

allow
overlapping

and
a

blur
betw

een
the

tw
o,

through
the

introduction
of

a
series

of
sm

aller
thresholds,m

orphing
the

urban
w

ith
the

natural.
The

new
ly

invigorated
naturalrelationship

w
ill

serve
to

offer
a

sense
of

identity
to

the
city

dw
eller;an

identity
found

in
the

naturaland
the

originsofthe
city.



Thank you

To  m
y fam

ily for the support throughout this 
difficult year

To Jean for the encouragem
ent and the editing of m

y 
w

ork

To A
bre

forthe
assistance

and
guidance.

To A
rthur for the reassurance

To m
y H

eavenly Fatherforgiving
m

e
the

strength to 
persist and the opportunity to delve deeper.



Contents

P
R

E
F

A
C

E
Title page
Project sum

m
ary

D
eclaration

A
bstract

A
cknow

ledgm
ents

List of figures

C
hapter 1

IN
T

R
O

D
U

C
T

IO
N

G
lobal Issue

Local Issue
A

rchitectural Issue
Research Q

uestions
Research M

ethodology

C
hapter 2

C
O

N
T

E
X

T
 

The G
enesis of Pretoria

Cultural heritage resource
Railw

ays and highw
ays

Latent potential of the gatew
ay

G
eneral open green space loss in Pretoria

N
atural phenom

ena of Pretoria
City Fram

ew
orks

Pretoria gatew
ays/poorte

Pretoria’s cartographical grid developm
ent

Pretoria’s cartographical natural depiction
N

ZA
SM

 Railw
ay line

G
roenkloofN

ature Reserve / Fountains V
alley

D
u Preezhoek

floodline
M

acro Site A
nalysis

Fram
ew

ork intentions

C
hapter 3

T
H

E
O

R
Y

Theoretical influences
Theoretical precedent
Parc de la V

ilette
application

Biointegration
of green infrastructure

K
en Y

eang
–

Eco M
asterplanning

U
rban schem

e
A

n urban m
ind shift

G
reen infrastructure in a grey w

orld

C
hapter 4

P
R

O
G

R
A

M
M

E
Program

m
e

developm
ent

Crafts

C
hapter 5

P
R

E
C

E
D

E
N

T
D

esign precedent
Functional precedent

C
hapter 6

C
O

N
C

E
P

T
U

nlocking the latent potential
H

um
an-N

ature equilibrium
Stitching together the city grid

C
hapter 7

D
E

SIG
N

D
E

V
E

L
O

P
M

E
N

T
D

esign intent
D

esign
exploration

D
esign resolution

C
hapter 8

T
E

C
H

N
É

Tectonic concept
Environm

entalstrategies
Technicalresolution

C
hapter 9

C
O

N
C

L
U

SIO
N

R
E

F
E

R
E

N
C

E
S

A
D

D
E

N
D

U
M

A
Ethicsapproval

A
D

D
E

N
D

U
M

 B
July paper



List of figures

C
hapter 1

F
igure 1.1: C

ity-N
ature boundary (U

nknow
n source, 2019) 

F
igure 1.2: Industry in sm

oke cloud (U
nknow

n source, 2019) 
F

igure 1.3: Industry dom
inating the natural (U

nknow
n source, 2019) 

F
igure 1.4: Q

uarry exposing w
ater (U

nknow
n source, 2019) 

F
igure 1.5: N

atural extraction (U
nknow

n source, 2019) 
F

igure 1.6: Plastic pollution (U
nknow

n source, 2019) 
F

igure 1.7: H
ighw

ays through vegetation (U
nknow

n source, 2019) 
F

igure 1.8: G
rey infrastructure suppressing green infrastructure (U

nknow
n source, 2019) 

F
igure 1.9: C

ut in the earth by a road (U
nknow

n source, 2019) 

C
hapter 2

F
igure 2.1: Pretoria G

enesis diagram
 (Author, 2019) 

F
igure 2.2: M

ap of G
roenkloofN

ature Reserve (van Tonder, 2008, edited by Author)
F

igure 2.3: Photograph of the N
orthern edge of G

N
R (Author, 2019 H

istory of F
igure 2.4: Photograph of 

the Apies River and grey infrastructure at the Southern gatew
ay (Author, 2019)

F
igure 2.5: Site diagram

 illustrating the green belt at the gatew
ay

F
igure 2.6: Aerial photograph of D

u Preezhoek
at the Southern gatew

ay to the city (C
SIR, 2015)

F
igure 2.7: Plan of Pretoria (The C

astle line atlas of South Africa, 1895)
F

igure 2.8: H
and coloured

picture postcard circa 1908 show
ing a horse tram

car crossing the Tram
 bridge 

over the Apies river en
route to Sunnyside via C

arol H
ardijzer(w

w
w

.theheritageportal.co.za, 2019)
F

igure 2.9: G
reen space loss diagram

 (1948 Pretoria Aerial Photographs, U
P Archive edited by Author, 

2019)
F

igure 2.10: Pretoria natural phenom
ena diagram

s (Author, 2019)
F

igure 2.11: N
atural dom

inance diagram
 (Author, 2019)

F
igure 2.12: Ridge occupation diagram

s (Author, 2019)
F

igure 2.13: C
ity of Tshw

ane restoration fram
ew

ork 3d (Arup, 2013)
F

igure 2.14: C
ity of Tshw

ane restoration fram
ew

ork m
asterplan (Arup, 2013)

F
igure 2.15: 1967 Proposed Freew

ay schem
e, edited by Author, 2019)

F
igure 2.16: Pretoria gatew

ays diagram
 (Author, 2019)

F
igure 2.17: Pretoria gatew

ays diagram
 (Author, 2019)

F
igure 2.18: Pretoria developm

ent diagram
 (Jordaan

1989, adapted by Author)
F

igure 2.19: First farm
steads (Van der W

aal C
ollection, van der Vyver, 2015)

F
igure 2.20: M

ap of Pretoria by A.F. du Toit, 1859 (Allen, 1971:9, van der Vyver, 2015
F

igure 2.21: Plan of Pretoria, Jeppe 1878 (Van der W
aal C

ollection, van der Vyver, 2015)
F

igure 2.22: M
ap of Pretoria ZAR by J van Vooren

and JH
 O

erder, 1889 (Liebenberg, 2015)
F

igure 2.23: Plan of Pretoria by G
A Troye, 1890 (Liebenberg, 2015)

F
igure 2.24: Plan of Pretoria by G

R von W
ielligh, 1890 (Liebenberg, 2015)

F
igure 2.25: M

ap of Pretoria and its environm
ent, 1899 (Liebenberg, 2015)

F
igure 2.26: Plan of Pretoria as an inset on Jeppe’s 1899 m

ap of the Transvaal (Liebenberg, 2015)
F

igure 2.27: Pretoria and Surrounding C
ountry, 1900 (Liebenberg, 2015)

F
igure 2.28: Excerpt from

 H
all’s 1857 m

ap indicating Pretoria on the northern side of the C
ashan

M
ountains (M

agaliesberg) (Liebenberg, 2015)
F

igure 2.29: M
ap of Pretoria as depicted on the m

ap ID
W

O
 11, M

arch 1881 (Liebenberg, 2015)
F

igure 2.30: Excerpt from
 the Pretoria sheet of the M

ajor Jackson’s Series (Liebenberg, 2015)
F

igure 2.31: M
ilitary survey m

ap of Pretoria and surrounding country, 1908 (Liebenberg, 2015)
F

igure 2.32: Jeppe’s m
ap of the Transvaal of 1899 (Liebenberg, 2015)

F
igure 2.33: M

ap of Pretoria ZAR D
PW

 1887 –
1900 (D

epartm
ent of Public w

orks 2014)
F

igure 2.34: N
ZASM

 bridge in the foreground, taken from
 the south-east. Looking tow

ards w
here Pretoria 

Station is today (van Tonder, 2008)
F

igure 2.35: Photograph by R.C
. de Jong of O

ld arched culvert under the previous N
ZASM

 railw
ay 

(Pretoriana
no. 091, 1987)

F
igure 2.36: Photograph of N

ZASM
 bridge ruin taken from

 the highw
ay next to the Apies River canal 

(Author, 2019)
F

igure 2.37: M
ap of hiking routes in G

N
R (van Tonder, 2008)

F
igure 2.38: View

 of the Fountains and the natural w
ater stream

(van Tonder, 2008)
F

igure 2.39: C
ave w

here M
oloko

potsherd w
as found (van der Vyver, 2015)

F
igure 2.40: M

an-m
ade terrace at the m

outh (van der Vyver, 2015)
F

igure 2.41: O
ne of Pretoria’s natural springs (van der Vyver, 2015)

F
igure 2.42: The second of Pretoria’s natural springs (van der Vyver, 2015)

F
igure 2.43: ZAR pum

ping station, Van der W
aal collection, U

niversity of Pretoria Archives (van Tonder, 
2008)
F

igure 2.44: Rem
nants of original w

ater furrow
s at W

F N
kom

o street (D
ippenaar, 2013)

F
igure 2.45: Fountains Valley hotel, Van der W

aal collection, U
niversity of Pretoria Archives (van 

Tonder, 2008)
F

igure 2.46: Apies River in flood 1897, Van der W
aal collection, U

niversity of Pretoria Archives (van 
Tonder, 2008)
F

igure 2.47: 1992 Engineers draw
ing by C

hunnetFourie of 50 year flood plane at D
u Preezhoek

(adapted 
by author, 2019
F

igure 2.48: Photograph taken from
 K

lapperkop
in 2006 by Petrus Potgieter of U

N
ISA m

ain cam
pus in 

Pretoria (van Tonder, 2008) 
F

igure 2.49: 1939 Black and w
hite print ad for John. J. K

irknessprom
oting bricks and other clay 

products, located in Pretoria (w
w

w
.theheritageportal.co.za, 2019)

F
igure 2.50: Section through the valley, looking south tow

ards the dom
inant grey infrastructure at the 

gatew
ay (Author, 2019)



List of figures

F
igure 2.51: The w

aterw
heel and m

ill on the banks of the Apies River, W
est of the Lions Bridge / Arcadia 

bridge, painted by W
H

 Throne, 1887 (w
w

w
.theheritageportal.co.za, 2019)

F
igure 2.52: Photograph illustrating the w

aterw
heel and m

ill, driven by the Apies River on the left hand 
side (w

w
w

.theheritageportal.co.za, 2019)
F

igure 2.53: Infrastructures M
acro site analysis (Author, 2019)

F
igure 2.54: U

sage M
acro site analysis (Author, 2019)

F
igure 2.55: Tshw

ane U
rban Renew

al project, 2013 M
acro site analysis (Author, 2019)

F
igure 2.56: Zoning M

acro site analysis (Author, 2019)
F

igure 2.57: Arup Fram
ew

ork M
acro site analysis (Author, 2019)

F
igure 2.58: C

elebratory route developm
ent M

acro site analysis (Author, 2019)
F

igure 2.59: Fram
ew

ork focus diagram
 (Author, 2019)

F
igure 2.60: M

asterplan intentions (Author, 2019)
F

igure 2.61: G
eneral intentions w

ord diagram
 (Author, 2019)

C
hapter 3

F
igure 3.1: Theoretical influences diagram

 (Author, 2019)
F

igure 3.2: Parc de la Vilette
M

asterplan (Tschum
i, 1987) 

F
igure 3.3: Parc de la Vilette

site diagram
 (Tschum

i, 1987)
F

igure 3.4: Parc de la Vilette
perspectives (Tschum

i, 1987)
F

igure 3.5: Parc de la Vilette
point, line surface diagram

 (Tschum
i, 1987) 

F
igure 3.6: Pretoria overlay m

ap (adapted by Author, 2019)
F

igure 3.7: D
iagram

 by Tschum
i, 1987 (adapted by Author, 2019)

F
igure 3.8: K

en Yeang
Eco M

asterplanning
diagram

 (Author, 2019)
F

igure 3.9: U
rban schem

e (Author, June 2019)
F

igure 3.10: Infrastructural harm
ony diagram

 (Author, 2019)

C
hapter 4

F
igure 4.1: Program

m
atic developm

ent diagram
 (Author, 2019)

F
igure 4.2: South African handm

ade crafts (W
est Elm

, 2019)

C
hapter 5

F
igure 5.1: O

lym
pic A

rchery Range G
round Floor plan –

Enric
M

irallesand Carm
e Pinós

(w
w

w
.A

rchdaily.com
, 2019)

F
igure 5.2: O

lym
pic A

rchery Range perspective –
Enric

M
irallesand Carm

e Pinós(w
w

w
.A

rchdaily.com
, 

2019)
F

igure 5.3: O
lym

pic A
rchery Range section –

Enric
M

irallesand Carm
e Pinós(w

w
w

.A
rchdaily.com

, 
2019)
F

igure 5.4: O
lym

pic A
rchery Range elevations –

Enric
M

irallesand Carm
e Pinós(w

w
w

.A
rchdaily.com

, 
2019)
F

igure 5.5: Bellinzona
Bathouse

m
odel –

A
urelio G

alfetti, Flora Ruchat-Roncati
(w

w
w

.H
iddenarchitecture.net, 2019)

F
igure 5.6: Bellinzona

Bathouse
perspective of pools –

A
urelio G

alfetti, Flora Ruchat-Roncati
(w

w
w

.H
iddenarchitecture.net, 2019)

F
igure 5.7: Bellinzona

Bathouse
aerial photograph–

A
urelio G

alfetti, Flora Ruchat-Roncati
(w

w
w

.H
iddenarchitecture.net, 2019)

F
igure 5.8: Bellinzona

Bathouse
aerial photograph–

A
urelio G

alfetti, Flora Ruchat-Roncati
(w

w
w

.H
iddenarchitecture.net, 2019)

F
igure 5.9: Bellinzona

Bathouse
site plan–

A
urelio G

alfetti, Flora Ruchat-Roncati
(w

w
w

.H
iddenarchitecture.net, 2019)

C
hapter 6

F
igure 6.1: Latent potential m

odel diagram
 (A

uthor, 2019)
F

igure 6.2: Photograph of m
odel looking south tow

ards the gatew
ay (A

uthor, 2019)
F

igure 6.3: Photograph of m
odel looking north tow

ards the gatew
ay (A

uthor, 2019)
F

igure 6.4: Photograph of m
odel looking south at the focus area (A

uthor, 2019)
F

igure 6.5: Photograph of m
odel looking south at the sports com

plex (A
uthor, 2019)

F
igure 6.6: Concept generation process diagram

s (A
uthor, 2019)

F
igure 6.7: H

um
an-N

ature concept diagram
 (A

uthor, 2019)
F

igure 6.8: U
rban-N

atural transition diagram
 (A

uthor, 2019)
F

igure 6.9: Intertw
ining exploration (A

uthor, 2019)
F

igure 6.10: Tschum
i’spoint, line, surface diagram

s (A
uthor, 2019)

C
hapter 7

F
igure 7.1: Photograph of iteration 1 m

odel in plan view
 (Author, 2019)

F
igure 7.2: Photograph of iteration 1 m

odel at angle (Author, 2019)
F

igure 7.3: Photograph of iteration 1 m
odel looking W

est (Author, 2019)
F

igure 7.4: Photograph of iteration 2 m
odel in plan view

 (Author, 2019)
F

igure 7.5: Photograph of iteration 2 m
odel at angle (Author, 2019)

F
igure 7.6: Photograph of iteration 2 m

odel looking N
orth-W

est (Author, 2019)



List of figures

F
igure 7.7: First Floor plan iteration 2 (Author, 2019)

F
igure 7.8: G

round Floor plan iteration 2 (Author, 2019)
F

igure 7.9: Pedestrian connection exploration diagram
 (Author, 2019)

F
igure 7.10: 45 degree

grid exploration diagram
 (Author, 2019)

F
igure 7.11: D

esign iteration , planning and flow
 (Author, 2019)

F
igure 7.12: D

esign iteration , planning, circulation, function (Author, 2019)
F

igure 7.13: D
esign iteration , planning and w

orkshop form
al developm

ent (Author, 2019)
F

igure 7.14: D
esign iteration , Restaurant, dressing room

s planning (Author, 2019)
F

igure 7.15: D
esign iteration , Functional and spatial relationship developm

ent (Author, 2019)
F

igure 7.16: D
esign iteration , Restaurant, dressing room

s developm
ent (Author, 2019)

F
igure 7.17: D

esign iteration , W
orkshop developm

ent, colum
n grid layout (Author, 2019)

F
igure 7.18: D

esign iteration , G
round Floor plan (Author, 2019)

F
igure 7.19: D

esign iteration , H
ighw

ay G
round Floor plan (Author, 2019)

F
igure 7.20: D

esign iteration , Roof plan (Author, 2019)
F

igure 7.21: D
esign iteration , Axonom

etric looking south-w
est (Author, 2019)

F
igure 7.22: D

esign iteration , Axonom
etric looking north-w

est (Author, 2019)
F

igure 7.23: D
esign iteration , Site plan (Author, 2019)

F
igure 7.24: D

esign iteration , Section, facing north (Author, 2019)
F

igure 7.25: D
esign developm

ent diagram
: Infrastructures (Author, 2019)

F
igure 7.26: D

esign developm
ent diagram

: Site response (Author, 2019)
F

igure 7.27: D
esign developm

ent diagram
: C

irculation (Author, 2019)
F

igure 7.28: D
esign developm

ent diagram
: Passive cooling (Author, 2019)

F
igure 7.29: D

esign developm
ent diagram

: Functional relationship (Author, 2019)
F

igure 7.30: D
esign developm

ent G
round Floor plan (Author, 2019)

F
igure 7.31: D

esign developm
ent H

ighw
ay G

round Floor plan (Author, 2019)
F

igure 7.32: D
esign developm

ent Roof plan (Author, 2019)

C
hapter 8

F
igure 8.1: Tectonic concept diagram

 (Author, 2019)
F

igure 8.2: 1:20 Section (Author, 2019)
F

igure 8.3: Sectional perspective(Author, 2019)
F

igure 8.4: 1.20 section developm
ent (Author, 2019)

F
igure 8.5: Living w

all iteration (Author, 2019)
F

igure 8.6: Living w
all exploded axonom

etric (Author, 2019)
F

igure 8.7: Living w
all section (Author, 2019)

F
igure 8.8: W

ater filtration and circulation, passive ventilation diagram
 (Author, 2019)

F
igure 8.9: SBAT rating diagram

 (Author, 2019)

C
hapter 9

F
igure 9.1: W

ater level plan (Author, 2019)
F

igure 9.2: Road level plan (Author, 2019)
F
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H
um

an-N
ature relationship im

balance
G

lobal issue

A
ccording

to
K

osoy
(2012),

the
technological

age
has

seen
nature

shifted
into

the
position

of
largely

being
used

for
the

benefit
of

people.
A

ny
environm

ental
problem

is
seen

as
fixable

through
technology.

Clim
ate

change,
loss

of
biodiversity,

desertification
and

the
disruption

of
natural

lifecycles
are

the
causes

of
our

disregard
fornature

and
itsecosystem

s.

The
crisis

of
our

deteriorating
natural

environm
enthas

already
seen

the
dw

indling
of

biodiversity
atnearly

allgeographic
locationsof

the
past

century.
This

scenario
threatens

to
eradicate

ourevolutionary
inheritance

and
cause

irreversible
dam

age
to

our
everyday

hum
an

experience,now
and

forourfuture
generations.

The
responses

to
reduce

the
rate

of
destruction

of
these

threats
to

our
biodiversity

and
ecosystem

function
loss,

have
largely

been
unsuccessful.

The
atm

osphere
isstruggling

to
absorb

the
large

am
ountsof

gasesem
itted

into
the

airdaily.The
oceans

are
chem

ically
changing

and
facing

overfishing
past

the
point

of
recovery.

This
is

only
a

glim
pse

ofthe
dam

age
w

e
are

causing
to

the
environm

ent.

A
ccording

to
K

osoy,
there

have
been

several
attem

pts
to

address
the

issues
at

hand
by

developing
m

echanism
s

to
com

bat
the

hum
an-

driven
environm

ental
degradation.

The
green

econom
y

is
seen

as
one

of
the

potential
m

echanism
s

to
value

eco-system
services

and
internalize

the
cost

of
externalities.

G
reen

econom
y

isdefined
asan

econom
y

thatfocusses
on

im
proving

hum
an

w
ell-being

and
social

equity,
w

hile
reducing

or
eradicating

environm
ental

risks
and

ecological
resource

depletion.

Therefore,
the

need
for

addressing
and

developing
an

econom
y

that
prioritizes

a
flourishing

Earth
is

m
ore

evident
than

ever
before.

The
illusion

of
unlim

ited
grow

th
or

believing
in

technological
m

iracles
is

show
ing

itselfto
be

unrealistic
w

hen
confronted

w
ith

our
therm

odynam
ic

reality.Itisourresponsibility
as

hum
anity

to
rethink

our
econom

ic
goals

in
realistic

relation
to

the
Earth’s

lim
its

(K
osoy,

2012).

Figure 1.1: Left: C
ity-N

ature boundary 
(U

nknow
n source, 2019) 

Figure 1.2: M
iddle:  Industry in sm

oke 
cloud (U

nknow
n source, 2019) 

Figure 1.3: Right: Industry dom
inating 

the natural (U
nknow

n source, 2019) 



Lost relationship w
ith the natural

L
ocal issue

South
A

frica’s(SA
.’s)adm

ittance
to

the
BRICS

(Brazil,
Russia,

India,
China,

South
A

frica)
association

has
highlighted

the
factthatthe

rest
of

the
countries

in
the

association,
see

the
dem

ographic
opportunity

ofSA
as

the
gatew

ay
to

the
rest

of
A

frica.
H

art
(2013)

claim
s

that
SA

’s
econom

y
is

dw
arfed

by
size

and
less

dynam
ic

than
those

of
China

or
Brazil.

The
discovery

of
diam

onds
in

K
im

berley
in

1868
and

of
gold

in
the

Rand
around

the
sam

e
tim

e,
propelled

SA
as

a
m

ajor
exporter

of
precious

m
inerals

since
the

1870s.
From

the
1880s

onw
ards,for

three
decades,SA

participated
in

globalisation
driven

by
im

perial
rivalry

and
haute

finance
(Polanyi1944),both

orchestrated
by

Britain.
Cecil

Rhodes
and

the
British

planned
to

conquer
the

A
frican

continentfrom
the

Cape
to

Cairo.
A

fter
the

Boer
w

ar,
the

British
placed

a
large

part
of

their
global

and
private

investm
entsinto

SA
’sinfrastructure.

The
m

ine
ow

ners
needed

stable
political

and
econom

ic
conditions

and
felt

that
the

Boer
governm

entof
the

Transvaaldid
notguarantee

this.The
w

eaknessofelite
farm

ersand
a

lack
of

industrialopportunities
led

to
the

concentration
on

the
SA

econom
y

around
m

ining
(H

art,
2013).

The
need

to
rethink

and
redesign

our
infrastructure

ecologically,
has

becom
e

im
perative.

E
cological

design
is

defined
by

O
rr

(2001)
as

the
carefulm

eshing
ofhum

an
purposesw

ith
the

larger
patterns

and
flow

s
of

the
natural

w
orld

and
the

interpretation
of

those
patterns

and
flow

s
to

inform
our

hum
an

actions.
W

hen
designing

ecologically,
w

e
are

continually
instructed

by
the

fabric
of

our
everyday

life.
Pedagogy

inform
s

our
infrastructure,

w
hich

in
turn

inform
s

us.
Ecologically

designed
com

m
unitiesbecom

e
a

toolto
teach

aboutland-
use,landscapes

and
hum

an
connections,w

hile
the

restoration
ofw

ildlife
corridors

and
habitats

becom
esa

w
ay

ofengaging
w

ith
anim

als.

The
m

ain
aim

of
ecological

design
then

becom
es

a
w

ay
to

expand
our

aw
areness

of
nature

and
ecological

com
petence.

The
Philosopher,Bruce

W
ilshere

(2001)w
rites

that,
“w

e
have

encased
ourselves

in
controlled

environm
ents,

called
building

and
cities.

Strapped
into

m
achines,w

e
speed

from
place

to
place

w
henever

desired,typically,only
slightly

know
ing

any
particular

place
and

its
regenerative

rhythm
s

and
prospects.”

W
e

have
alienated

ourselves
from

nature
thatform

ed
our

needs
over

m
illions

of
years,

resulting
in

alienation
from

ourselves.
This

has
led

to
the

deprivation
of

one
of

our
prim

al
needs

as
organism

s,nam
ely,to

engage
w

ith
nature.W

e
now

find
ourselves

in
an

alienated
w

orld
ofour

ow
n

m
aking,

separated
from

the
cycles

of
nature.Ecologicaldesign

aim
s

to
reconnectus,

as
sensuous

beings,
to

a
sensuous

and
living

w
orld.A

w
orld

thatdoesnotneed
to

be
rem

ade,
butratherrevealed.

Figure 1.4: Left: Q
uarry exposing 

w
ater (U

nknow
n source, 2019) 

Figure 1.5: M
iddle: N

atural extraction 
(U

nknow
n source, 2019) 

Figure 1.6: Right: Plastic pollution 
(U

nknow
n source, 2019) 



Suppressed green infrastructure
A

rchitectural issue

H
istorically,there

have
been

proponents
of

the
idea

of
ecologically

prioritised
designas

has
been

revealed
in

literature.O
ne

such
exam

ple
is

Ebenezer
H

ow
ard

and
his

idea
of

the
“garden

city”
(1968),

w
hich

w
ould

focused
on

the
incorporation

of
green

open
spaces

in
the

form
of

gardens
and

parks
and

the
preserved

natural
landscape.

In
the

1960’s,
Jane

Jacobs
focused

on
the

idea
of

including
elem

ents
of

the
“neighbourhood”

in
her

planning.
The

com
m

unity
space,w

as
the

space
w

here
m

ulti-
functional

space
and

short
travelling

distances
w

ere
em

phasized
(Shu-Y

ang,
2004).

Ian
M

cH
arg

(1967)
advocated

that
ecological

system
s,

evident
in

the
natural

landscape,
should

becom
e

the
central

core
of

decision
m

aking
tow

ards
hum

an
involvem

ent
w

ith
land

developm
ent.

Figure 1.7: Left: H
ighw

ays through 
vegetation (U

nknow
n source, 2019) 

Figure 1.8: M
iddle: G

rey infrastructure 
suppressing green infrastructure 
(U

nknow
n source, 2019) 

Figure 1.9: Right: C
ut in the earth by a 

road (U
nknow

n source, 2019



Research questions

M
ain

questions

1.
H

ow
can

architecture
biointegrate

the
differentinfrastructurallayers

of
a

city
to

restore
the

equilibrium
in

the
relationship

betw
een

hum
ans

and
nature?

2.
H

ow
can

architecture
act

as
a

green
infrastructural

asset
and

contribute
to

the
ecologicalhealth

ofthe
city?

3.
In

w
hich

w
ays

could
architecture

rekindle
a

relationship
w

ith
a

natural
resource,w

hich
w

as
integralto

a
city’s

genesis?

Sub
questions

1.
To

w
hatextentcan

the
positive

display
and

education
surrounding

natural
m

aterials
have

the
capacity

to
change

public
perceptions

surrounding
the

naturalenvironm
ent?

2.
H

ow
can

architecture
extend

and
bend

the
boundaries

betw
een

urban
and

naturalenvironm
ents?

3.
H

ow
effective

w
ill

a
recreational

facility
be

as
a

bridge
to

m
ediate

betw
een

high
density

residential,
sport

facilities,
public

park
and

nature
reserve?

Research m
ethodology

Thisdissertation
w

illoffera
briefhistory

of
Pretoria’s

origin
and

highlight
the

integral
role

nature
has

played
in

its
genesis.

U
nfortunately,

the
role

has
now

largely
becom

e
lostthrough

the
developm

entofthe
city

and
the

im
plem

entation
of

a
rigid

city
grid

system
on

a
natural

landscape.
The

dissertation
w

ill
explore

the
biointegration

ofinfrastructures
to

allow
the

urban
citizen

to
rekindle

an
active

relationship
w

ith
the

natural.
The

A
pies

river
w

ill
be

“deconstructed”
to

allow
the

public
to

establish
a

lasting
relationship

w
ith

the
natural

once
again.

A
solution

w
ill

be
offered

on
how

to
deal

w
ith

the
com

ing
together

of
tw

o
different

orientating
grid

layouts,
leading

to
an

isolated
nature

reserve,on
the

edge
of

Pretoria
CBD

,the
physical

and
sym

bolic
origin

of
the

city.
G

reen
infrastructure

and
its

role
as

m
ediatior

from
urban

to
natural

w
ill

be
discussed

as
a

m
eans

to
ease

the
transition

of
people

living
in

hom
ogenous

high-
density

residentialareas
to

thatin
a

nature
reserve.
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The G
enesis of Pretoria

N
atural –

A
gricultural Settlem

ent -
T

ow
n

A
ccording

to
van

der
Vyver,

(2015),
in

order
to

understand
the

significantrole
the

natural
environm

ent
has

played
in

the
G

enesis
of

Pretoria,
the

evolution
of

the
area

needs
to

be
investigated.The

area
of

Pretoria
evolved

from
a

natural
environm

ent,to
an

agricultural
settlem

ent,
before

itw
as

established
as

a
tow

n
and

the
capital

city
of

the
country.

The
first

rem
nants

of
hum

an
activity

in
the

area,
dates

back
as

far
as

2000BCE.Stone
A

ge
and

Iron
A

ge
groups

m
oved

through
and

tem
porarily

settled
in

the
area.

A
ctivity

areas,classified
as

w
orkshops,w

ere
found

on
the

em
bankm

ents
of

the
A

pies
river,

overlooking
the

valley
and

the
river

in
G

roenkloofN
ature

Reserve.

A
Late

Iron
A

ge
M

oloko
1potsherd

w
asalso

found
in

a
cave

in
the

reserve.In
the

1600’s
the

Southern
Transvaal

N
debele

tribe
occupied

the
area.

They
w

ere
in

all
likeliness

the
first

people
to

see
the

potential
of

the
river

valley,
w

hich
later

becam
e

Pretoria,
as

a
suitable

place
in

w
hich

to
reside.

In
the

1820’s
M

zilikazi,
breakaw

ay
Zulu

chief
w

ho
founded

the
M

atabele
tribe,

arrived
in

the
area.

H
e

slaughtered
the

Bakw
ena

tribe,
w

ho
had

already
driven

the
San

people
out

of
the

area
(van

Vollenhoven,2008).

Furtherm
ore,

van
der

Vyver
continues

to
explain

thatduring
the

D
ifaqane 2,M

zilikazi
builttw

o
m

ilitary
kraalson

the
banksofthe

A
pies

river.In
1836

he
launched

an
attack

on
the

Potgieter
Trek.

The
Voortrekkers

retaliated
in

1837
and

M
zilikazi

fled
to

Lim
popo.

1840
m

arks
the

period
w

hen
Pretoria

transform
ed

from
a

natural
environm

ent
to

an
agricultural

settlem
ent,

established
by

Lucas
and

G
ertBronkhorst.

Lucas
built

his
house

at
the

origins
of

the
A

piesRiver,and
the

Fountainsw
ere

know
n

for
years

as
the

Bronkhorst
fountains.

Voortrekkers
initially

settled
on

farm
s

and
not

in
tow

ns.
The

tow
ns

how
ever,

developed
around

the
settlem

entsto
support

the
farm

ing
com

m
unity.These

w
ere

either
governm

ent
sponsored

or
church

tow
ns

(Floyd,
196;

van
der

Vyver,
2015).

M
arthinus

W
essel

Pretorius
and

Piet
Potgieter

suggested
that

the
Volksraad

be
m

oved
to

a
single

location
in

the
m

iddle
of

the
country

and
deem

ed
Elandspoort

as
a

suitable
location

for
establishing

this
new

tow
n.

Pretoriusthen
boughtthe

farm
sofPrinsloo,

van
der

W
altand

Bronkhorston
the

banks
of

the
A

pies
River

(van
der

Vyver,2015).
Pretorius

m
ade

m
any

attem
pts

at
establishing

the
new

tow
n,

but
farm

ers
furtherdow

n
the

riverobjected.

The
Volksraad

hesitated
to

perm
it

the
establishm

ent
of

a
new

tow
n

w
ith

its
financialim

plications.O
nly

after
Pretorius

concentrated
his

efforts
of

establishing
a

new
tow

n
through

the
church,

did
he

becom
e

successful
(van

der
Vyver,

2015).
In

N
ovem

ber
1853,

Elandspoort
and

K
oedoespoortw

ere
declared

a
tow

n,know
n

as
Pretoria

Philadelphia.
The

official
date

recorded
is

1855,w
hen

the
Volksraad

gave
its

perm
ission

for
establishing

a
tow

n.The
construction

ofa
church

began
in

1856.The
D

utch
Reform

ed
church

needed
a

large
space

for
“nachtm

aal”
m

eetings,
attended

by
w

idely
dispersed

farm
ers.Church

square
w

asthen
form

ed.



The G
enesis of Pretoria

T
ow

n –
C

apital C
ity

The
next

series
of

events
m

arks
the

beginning
of

the
deterioration

of
the

relationship
betw

een
hum

ans
and

the
natural.

In
1857

A
.F.

du
Toit

com
m

enced
the

processofsetting
outthe

rigid
city

grid,
w

ith
Church

square
asthe

starting
point.D

u
toit

used
an

east-w
est,

north-south
axis

to
lay

out
the

first
city

blocks
(K

raehm
er,

1978;
van

der
Vyver,

2015).
The

road
layout

follow
ed

the
sam

e
orientation

and
did

notrespond
to

any
actualrequirem

ents
and

lines
betw

een
different

points
of

interest
in

the
city.

The
result

w
as

a
grid

pattern
w

ith
no

natural
considerations

and
one

that
ignored

topography.
The

grid
pattern

w
as

even
im

posed
on

steep
ridges

(K
raehm

er,
1978;

van
der

Vyver,
2015).

The
ridges,valley

and
river,w

hich
w

ere
so

integral
to

the
G

enesis
of

the
city

w
ere

dom
inated

by
the

rigid
grid

layout,resulting
in

the
natural

landscape
being

changed
forever.The

basic
principle

for
applying

a
grid

pattern,w
as

w
ater.This

is
evident

in
the

copying
of

the
w

ater
system

used
in

other
Voortrekker

tow
ns

and
defending

the
grid

asithad
a

“civilized”
statusattached

to
it.In

1860
Pretoria

becam
e

the
capitalcity

and
the

seatofgovernm
ent.

A
tthisstage

ofthe
evolution,the

city
began

to
expand

rapidly
and

m
ost

city
developm

ent
decisions

w
ere

m
ade

in
the

nam
e

of
progression.

This
m

anner
of

thinking
could

be
seen

in
the

decision
to

channelize
the

A
pies

River,
after

a
flood

occurred
in

1880.
Visual

connection
w

ith
the

riverw
as

lostin
1890,w

hen
a

w
eirw

as
constructed

to
feed

w
ater

along
the

streets
(Peres,

2015).
The

separation
of

m
an

and
nature

w
as

accentuated
by

the
creation

ofa
physicalboundary

betw
een

the
city

and
the

natural,
w

hen
the

N
ederlandsche

Zuid-
A

frikaansche
Spoorw

egm
aatschappij

(N
ZA

SM
)

railw
ay

w
as

built
in

1893.
The

railw
ay

w
as

the
answ

er
for

the
Zuid

A
frikaansche

Republiek
(ZA

R)to
establish

an
independent

link
to

a
port

in
D

elagoa
Bay

that
w

as
not

occupied
by

the
British.

The
ZA

R
saw

the
im

portance
of

having
a

relationship
w

ith
the

pristine
natural,w

hen
president

Paul
K

ruger
proclaim

ed
G

roenkloofa
protected

nature
reserve.This

w
as

the
first

nature
sanctuary

in
South

A
frica

(van
Vollenhoven,2005).

The
diagram

on
the

follow
ing

page
visually

depicts
the

G
enesis

of
Pretoria

and
its

relation
to

the
natural.



T
h

e G
en

esis of P
retoria and its relationship w

ith the natural

N
a

tu
ra

l
C

a
p

ita
l city

A
g

ricu
ltu

ra
l

S
ettlem

en
t

T
o

w
n

2000 B
C

E

S
to

n
e A

g
e a

n
d

 Iro
n

 A
g

e
g

ro
u

p
s o

f p
eo

p
le m

o
v

ed
th

ro
u

g
h

 a
n

d
 tem
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M
oloko potcherd found in a

cave at G
roenkloof N

ature R
eserve.

M
oloko is an Iron A

ge pottery style
linked to proto Sotho-Tsw

ane people.

1600
1840

N
a

tu
ra

l sp
rin

g
s lea

d
in

g
 in

to
 A

p
ies R

iv
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“Voortrekkers initially settled on
farm

s and not in tow
ns, but the

B
oer tow

ns developed to serve
the farm

ing com
m

unity - either
governm

ent sponsered or church
tow

ns” (Floyd, 196; van der Vyver,
2015).

1855

1857 A
.F. du Toit com

m
enced the process

of setting out the city grid, starting at church square.
The official date for the establishm

ent of Pretoria Philadelphia
is recorded as 1855.

Elandspoort and K
oedoespoort declared

a tow
n in N

ovem
ber 1853, know

n as
Pretoria Philadelphia.

1
8

5
5

 V
o

lk
sra

a
d

 g
iv

es its

p
erm

issio
n

 fo
r esta

b
lish

in
g

 a
 to

w
n

. 

1856 C
onstruction of the church

com
m

enced. A
 large space w

as
needed for “nachtm

aal” m
eetings by

m
em

bers of the D
utch R

eform
ed church,

w
idely dispersed on surrounding farm

s.
Thus, C

hurch Square w
as form

ed.

This is the beginning of the deterioration of the
relationship betw

een hum
ans and the natural.

The ridges, valley and river, w
hich w

as so
integral for the genesis of the city is dom

inated
by the rigid grid layout. R

esulting in the
natural landscape changed forever.

M
arthinus W

essel Pretorius and
Piet Potgieter requested that the Volksraad
be m

oved to a single location, situated in
the m

iddle of the country.
Pretorius suggested Elansdspoort as a

suitable location for a new
 tow

n.
Pretorius then bought the farm

s of
Prinsloo, van der W

alt, and B
ronkhorst

on the banks of the A
pies R

iver.

Pretorius had m
any attem

pts at establishing
the new

 tow
n objected by farm

ers further dow
n the

A
pies R

iver and by the Volksraad’s hesitation
on the idea of a new

 tow
n and its financial

im
plications. 

O
nly after Pretorius concentrated his efforts

of establishing a new
 tow

n through the church,
did he becom

e successful.

Southern Transvaal N
debele tribe

occupied the area. 
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S
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t.

The basic principle for applying a
grid pattern, is w

ater.
C

opying the w
ater system

 used in other
Voortrekker tow

ns. A
nother defense for

the grid layout w
as the notion that it has

a “civilised” status attached to it.

D
u Toit pegged the city’s first blocks orientated

east-w
est and north-south (K

raehm
er 1978:9).

The road layout w
as not organic and did not

cater for actual requirem
ents and lines betw

een
different points of interest in the city.

This resulted in a grid pattern that ignores
topography and other natural considerations.

The grid pattern w
ent as far as im

posing itself on
steep ridges (K

raehm
er, 1978:10;

van der Vyver, 2015).

The lost relationship betw
een people

and the natural

1860

P
reto

ria
 b

eco
m

es th
e ca

p
ita

l a
n

d
th

e sea
t o

f g
o

v
ern

m
en

t.

1880
1895

President Paul K
ruger proclaim

ed
G

roenkloof a protected nature reserve.
The first nature sanctuary

in South A
frica.

V
isual connection w

ith w
ater w

as
lost in 1890, w

hen a w
eir w

as
constructed to feed w

ater along the streets.

Im
age source: http://w

w
w.um

thw
akazireview.com

/index-id-new
s-zk-545.htm
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astew
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The N
debele w

ere in al likeliness  
the first people to recognise the

suitability of the river valley, w
hich

later becam
e the city of Pretoria.

In the 1820’s M
zilikazi, breakaw

ay
Zulu chief w

ho founded the M
atabele

nation arrived in this area and
slaughtered the B

akw
ena tribe,

w
ho in turn already drove the San

people out (A
.C

. van Vollenhoven, 2008). 

Source: ZA
R D

PW
 (1887 - 1900) D

raw
ing collection

M
ap show

ing the N
ZA

SM
 railw

ay, built in 1893,
folow

ing the contours of the ridges and creating a
physical boundary betw

een the city and the natural.
M

zilikazi 

A
fter a flood in 1880, the decision w

as
m

ade to canalize the A
pies R

iver.

Source: Excerpt from
 ID

W
O

 1438 of Pretoria and its environm
ent,

1899 - E. Liebenberg
Source: Plan of Pretoria as an inset on Jeppe’s 1899 m

ap of the
Transvaal - E. Liebenberg

1836

M
zilikazi built tw

o m
ilitary

kraals on the A
pies R

iver during
the D

ifecane (1820 - 1832).

In 1836 M
zilikazi launched an

attack on the Potgieter Trek.
In 1837 the Voortrekkers
retaliated and M

zilikazi
fled to Lim

popo
(van der Vyver, 2015). 

G
roenkloof N

ature Reserve - van Vollenhoven, 2008

Rem
nants of original w

ater furrow
s at

W
F N

kom
o street - D

ippenaar, 2013

A
pies River in flood 1897 Van der W

aal Collection
U

niversity of Pretoria - van Tonder, 2008

N
ZA

SM
 bridge from

 south-east looking tow
ards

Pretoria station - van Tonder, 2008

N
ZA

SM
 bridge ruin next to the A

pies River
- A

uthor, 2019

M
ap of Pretoria by A

.F. du Toit, 1859
(source: A

llen, 1971:9) - van der Vyver, 2015

M
ap show

ing the farm
steads of both Bronkhorst brothers and

A
ndries van der W

alt
(source: Van der W

aal Collection) - van der Vyver, 2015

Fountains Valley natural spring - IM
IESA

, 2012

(source: Van der W
aal Collection) - van der Vyver, 2015

M
ap show

ing the railw
ay w

eaving
around the ridges and through the

gatew
ay to the city.

The R
iver caused the shift in

the city grid orientation
tow

ards the south gatew
ay

to the city.

Figure 2.1: Pretoria G
enesis diagram

 (Author, 2019) 



C
ave site. D

efinite prehistoric sheltering space. M
oloko

potsherd 
w

as found here. Educational and tourist potential is high as this site 
is one of few

 of this nature.
G

PS: S25º 47’07.7”;O
28º11’55.6”

G
roenkloof

N
ature R

eserve –
a cultural heritage 

resource
Findings and points of cultural and historic im

portance found in the 
G

roenkloofN
ature Reserve. H

ighlighting the fact that the reserve is a 
m

ajor underutilized asset to the city.

F
inding 1

-G
PS: S25º47’31.5”;O
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F
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-G
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F
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F
inding 4

-G
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28º12’24.1”

P
um

p station. 
G

PS: S25º 47’06.2”;O
28º11’39.9”

B
ronkhorsthouse

ruins. Stone and clay
G

PS: S25º 47’11.9”;O
28º11’49.1”

N
Z

A
SM

 B
ridge ruin

Southern G
atew

ay to Pretoria CBD

Figure 2.2: M
ap of G

roenkloofN
ature Reserve (van Tonder, 2008, edited by Author)



Context
G

roenkloof
N

ature R
eserve

D
ata

have
been

presented
in

literature
by

J.A
Van

Schalkw
yk

(1993)
that

archeologistsfound
objectsand

rem
nantsof

civilizations
dating

back
to

the
Stone

A
ge,

approxim
ately

120
000

years
ago,

in
G

roenkloof
N

ature
Reserve.

The
reserve

holdsgreattouristand
educationalpotential

and
should

be
used

as
an

assetto
the

city.
The

reserve
stretches

from
the

fountains
valley

all
the

w
ay

to
the

edge
of

the
city,

w
here

it
is

cut
off

by
a

fence
and

the
railw

ay.The
isolated

and
overgrow

n
nature

of
the

reserve
has

lured
a

vagrant
elem

ent
and

som
e

parts
are

considered
as

dangerous.

The
chosen

site
for

the
project

at
the

Southern
gatew

ay
to

the
city

is
seen

as
an

appropriate
location

to
biointegrate

the
previously

defined
fourinfrastructures.The

site
is

com
pletely

dom
inated

by
grey

infrastructure
through

highw
ays

and
railw

ays
separating

the
city

from
the

nature
reserve

and
creating

isolated
hom

ogenous
environm

ents.The
m

ighty
A

pies
River

has
been

dem
oted

to
the

category
of

grey
infrastructure

by
serving

m
ainly

as
a

storm
w

aterchannel.The
opportunity

exists
to

liftthe
green

and
blue

infrastructuresand
allow

them
to

take
theirrightfulplace

in
the

w
orking

ofthe
city.

The
A

pies
river

caused
a

shift
in

the
grid

orientation
tow

ards
the

south
gatew

ay
to

the
city.

By
applying

Bernard
Tschum

i’s
point,line

and
surface

principleson
a

larger
scale,

the
site

can
be

treated
as

an
urban

park.
The

goal
is

to
m

esh
together

the
differentorientated

grid
geom

etriesto
allow

the
green

infrastructure
to

penetrate
the

threshold
of

the
city.The

project
site

w
ill

serve
as

the
transition

betw
een

urban
and

naturaland
allow

the
flow

ofw
ater,people

and
green

infrastructure
to

occur.
G

roundw
ater

is
usually

a
hidden

resource,
rem

oved
from

the
daily

lives
of

the
urban

citizen.
D

ippenaar
(2015)

states
the

fact
that

Pretoria
is

a
great

exam
ple

of
a

city
using

the
groundw

ater
for

urban
w

ater
supply.

There
is

how
ever

a
need

for
creating

aw
areness

and
appreciation

forthe
fountains

valley’s
natural

springs.
The

deconstructing
ofthe

A
piesRivercanalw

ill
allow

the
urban

citizens
to

rekindle
a

relationship
w

ith
the

w
ater

once
again

and
create

aw
areness

surrounding
this

natural
asset.

R
ailw

ays and H
ighw

ays
T

ransition and F
low

Figure 2.3: Photograph of the N
orthern edge of G

N
R

(Author, 2019)
Figure 2.4: Photograph of the Apies River and grey infrastructure 
at the Southern gatew

ay (Author, 2019)



Figure 2.6: Aerial photograph of D
u

Preezhoek
atthe

Southern
gatew

ay
to

the city
(C

SIR, 2015)

D
u

P
reezhoek

The
photograph

below
show

s
historically

significant
rem

nants
that

w
ere

discovered
ornoted

before
construction

ofthe
G

autrain
bridge

com
m

enced.
Skeletal

rem
ains

w
as

found
and

concluded
thatthey

belonged
to

one
of

the
pioneer

farm
er

fam
ilies

that
resided

in
the

area.The
poplar

grove,also
referred

to
in

historic
w

ritings
about

the
area,can

stillbe
seen

today.The
site

clearly
posses

a
rich

heritage
ofvarying

value
and

servesasa
tangible

link
to

the
past.

Latent potential of the gatew
ay

The
diagram

illustrates
the

green
flow

being
constricted

by
the

bottleneck
caused

by
the

ridges
w

hen
entering

the
city.

The
railw

ay
clearly

serves
as

a
boundary

to
a

physicalconnection
to

the
nature

reserve.

The
canalized

A
pies

river
is

dom
inated

by
the

highw
ay

and
bridged

on
m

ore
than

one
occasion.The

latentpotentialof
creating

a
physical

and
sym

bolic
connection

to
the

nature
reserve,w

ith
its

rich
culturalhistory,

isclearand
should

be
exploited.

Figure 2.5: Site diagram
 illustrating the green belt at the gatew

ay



Figure 2.8: H
and coloured

picture postcard circa 1908 show
ing a horse tram

car crossing the Tram
 bridge over the 

Apies river en
route to Sunnyside via C

arol H
ardijzer(w

w
w

.theheritageportal.co.za,2019)

Latent potential of the gatew
ay

The
m

ap
show

s
the

significance
of

the
green

belt
as

recreationalspace.The
green

area
nextto

Berea
Park

sporting
groundsisreferred

to
asLoversW

alk.Burgers
Park

is
referred

to
as

Botanical
garden.

The
green

spaces
in

the
city

w
as

seen
as

m
ore

than
m

ere
leftover

space.
They

had
function

and
w

ere
driven

by
events

and
activities.

The
photograph

above
depicts

the
desired

biointegration
of

infrastructures
to

create
a

balanced
space.

It
highlights

the
m

assive
latent

potential
of

the
lost

relationship
w

ith
the

A
pies

River.There
is

a
levelofrespecttow

ards
the

w
ay

the
riverand

space
in

general
is

treated.The
crossing

of
the

river
does

not
overpow

erorinhibitthe
functioning

ofthe
flow

ing
w

aterand
the

possibilitiesitcreated
forboth

hum
ansand

anim
als.

Figure 2.7: Plan of Pretoria (The C
astle line atlas of South Africa, 1895)



G
eneral open green space loss in Pretoria

Figure 2.9:G
reen

space
lossdiagram

(1948 Pretoria Aerial Photographs, U
P Archive edited by Author,2019)

The
aerialphotography

m
apping

indicatesthe
decreasing

ofgreen
spacesover70

yearsfrom
1948

to
2018.The

red
hatching

show
sthe

green
spacesstillrem

aining.A
griculturalland

has
been

included
asgreen

spacesforthisstudy.The
resultsindicate

thatthe
city

hasexpanded
at

the
expense

of
open

green
spaces.The

rem
aining

green
spaces

have
nottaken

priority
and

have
been

regarded
asleftoverspaces.



N
atural phenom

ena of Pretoria
Pretoria

is
placed

on
a

classical
landscape.

This
sort

of
landscape

is
described

by
N

orburg-Schulz
(1980)

as
a

landscape
w

ith
strongly

defined
places

w
ith

valleys
and

m
ountain

ranges.The
settlem

ent’s
form

is
sym

pathetic
to

the
landscape.N

ature
is

allow
ed

to
existon

the
fringes

of
the

city
w

hile
defining

the
boundaries

ofthe
city.Pretoria

is
an

exam
ple

of
such

a
city

and
is

further
defined

by
its

natural
rivers

and
gatew

ays
(Jordaan,

1989).
M

any
past

plans,
som

e
partially

realized,
have

not
taken

into
consideration

these
natural

principles.
The

rivers,
once

seen
as

natural
boundaries,

are
covered

and
degraded

to
storm

w
aterchannels.

D
avid

A
djaye

(2011)
describes

Pretoria
as

“the
only

colonial
city

that
presents

a
dual

phenom
enon.”

H
e

furthers
his

explanation
of

Pretoria
as

an
“explicitly

European
city

in
the

m
iddle

ofthe
Savanna

thatdealsw
ith

the
indigenous

contextas
an

afterthought.”
H

e
em

phasizes
that

colonial
Pretoria

probably
has

m
ore

squares
surrounded

by
public

buildings,than
anyw

here
in

A
frica.

This
inw

ard
looking

arrangem
ent

turns
its

back
on

the
im

pressive
landscape

surrounding
the

city
(A

djaye,2011).

Figure 2.10: Pretoria natural phenom
ena diagram

s (Author, 2019)



N
atural phenom

ena

The
natural

hills
and

ridges
have

been
occupied

by
a

num
ber

of
different

political
or

m
ilitary

driven
structures.

They
are

playing
a

dom
inance

gam
e

and
furtherisolate

the
citizen

from
the

natural.There
should

be
a

m
ind

shiftin
the

w
ay

the
naturalphenom

ena
is

treated
and

exploited
to

serve
the

political
agenda

of
the

tim
e.The

placing
of

a
single

structure
on

a
hilland

restricting
accessibility,createsan

isolated
environm

ent
and

can
not

continue
to

be
the

norm
.

It
creates

a
separation

betw
een

m
an

and
landscape,

w
here

the
landscape

m
erely

servesasa
podium

.

O
ccupying

ofthe
ridges–

critique
on

the
dom

inance
ofthe

natural

Figure 2.11: N
atural dom

inance diagram
 (Author, 2019)

Figure 2.12: Ridge occupation diagram
s (Author, 2019)



City Fram
ew

orks
Pretoria CBD

 fram
ew

orks
The

A
rup

fram
ew

ork
strategy

revolves
around

identifying
strong

social
and

econom
ic

activity
zones.

They
then

propose
to

focus
energy

and
investm

entattention
tow

ards
these

zonesto
create

high
activity

zones.These
w

illin
turn

create
change

and
transform

ation.
They

place
focus

on
creating

a
w

alkable
city

and
im

plem
enting

a
new

rapid
transport

system
.

They
propose

that
the

green
and

recreationalspaces
w

illim
prove

and
form

partof
a

green
netw

ork
running

throughout
the

city.
This

w
ill

in
turn

m
itigate

the
effects

of
clim

ate
change

and
create

m
ore

livable
environm

ents.

The
Tshw

ane
vision

2055
fram

ew
ork

aim
s

to
create,com

pacturban
form

,prom
ote

ease
of

transportation,
encourage

better
use

of
m

unicipal
infrastructure

and
restructure

spatialfrom
through

urban
design.The

fram
ew

ork
describes

the
city

of
Tshw

ane
in

2055
as

livable,resilient
and

inclusive.Citizens
w

ill
have

access
to

increased
social,econom

ic
and

politicalfreedom
sand

have
a

high
quality

oflife.

Tshw
ane

open
space

fram
ew

ork
focuses

on
creating

a
cohesive

w
hole

by
connecting

a
series

of
open

spaces.This
fram

ew
ork

categorizes
the

open
spaces

along
a

spectrum
of

soft/natural/green
and

hard/urban/brow
n.The

softend
of

the
spectrum

w
ould

be
spaces

w
ith

functions
like

a
nature

reserve,w
hereas

the
hard

end
w

ould
be

spaces
like

a
public

square.
The

fram
ew

ork
categorizes

N
elson

M
andela

drive
asa

red
w

ay
and

statesthatdevelopm
entsadjacentto

red
w

aysm
ust

be
of

landm
ark

quality.Further
stating

thatcom
m

ercial,retail,m
otor

show
room

and
petrolfilling

station
developm

ents
can

notbe
supported

here.The
fram

ew
ork

also
hasa

sim
ilarstrictguide

fordevelopm
entsurrounding

gatew
aysto

the
city.

A
llthe

fram
ew

orksconsulted,place
im

portance
on

the
developm

entofa
connected

green
link

thatis
w

alkable
and

given
appropriate

function
to

sustain
activity

and
earn

itsrightfulplace
in

the
city.

Figure 2.13: C
ity of Tshw

ane restoration fram
ew

ork 3d (Arup, 2013)

Figure 2.14: C
ity of Tshw

ane restoration fram
ew

ork m
asterplan (Arup, 2013)



City Fram
ew

orks
Partially im

plem
ented ring road schem

e
The

1967
Freew

ay
schem

e
or

ring
road

schem
e

w
as

a
partially

im
plem

ented
highw

ay
focused

fram
ew

ork.The
schem

e
proposed

to
have

large
areas

dem
olished,

such
as

M
arabastad,to

accom
m

odate
the

large
grey

infrastructural
additions.

The
schem

e’srem
nantscan

stillbe
seen

today
in

roads
such

as
N

ana
Sita

road.
The

schem
e

w
ould

have
dem

olished
the

open
green

space
in

m
y

focus
area,

surrounding
Berea

Park.
A

dding
m

ore
grey

infrastructure
to

an
already

grey
dom

inated
area.

The
existence

of
the

fram
ew

ork
confirm

s
the

factthatthrough
city

developm
ent

and
in

the
nam

e
of

progression,decisions
to

allow
transport

and
freew

ays
to

dom
inate

the
city,w

ere
being

m
ade.

This
is

in
stark

contrast
to

the
pedestrian

centered,
green

corridor
focused

fram
ew

orks
that

have
been

developed
recently.

Focus area
Figure 2.15: 1967 Proposed Freew

ay schem
e, edited by Author, 2019)



Pretoria gatew
ays/poorte

Ridges defining and controlling access to the city centre

Figure 2.16: Pretoria gatew
ays diagram

 (Author, 2019)



Pretoria gatew
ays/poorte

Ridges defining and controlling access to the city centre

Pretoria city developm
ent

Chosen
gatew

ay/poort
to

re-
introduce

the
nature-hum

an
connection.

Southern
gatew

ay
to

the
city,

form
erly

know
n

as
D

u
Preezhoek.

The
gatew

ay
w

as
selected

because
of

its
location

as
a

potentialm
ediator

betw
een

the
city

and
nature

(G
roenkloof

N
ature

Reserve).
The

railw
ay

crossing
the

tw
o

ridges
and

the
highw

ay,
serves

as
a

boundary
betw

een
city

and
beyond.

M
ap

show
ing

the
farm

steads
of

both
Bronkhorst

brothers
and

A
ndriesvan

derW
altin

relation
to

church
square.

N
atural

features
such

as
the

A
pies

river
and

its
source,

Fountains,
is

show
n

along
w

ith
W

alkerspruit.

Figure 2.17: Pretoria gatew
ays diagram

 (Author, 2019)

Figure 2.18: Pretoria developm
ent diagram

 (Jordaan
1989, adapted by Author)

Figure 2.19: First farm
steads (Van der W

aal 
C

ollection, van der Vyver, 2015)



Pretoria’s  cartographical grid developm
ent 

1859

Both
m

aps
show

the
original

farm
s

and
natural

features
on

the
fringes

of
the

city.
The

em
phasis

is
clearly

on
the

superim
posed

grid
system

dom
inating

the
natural.The

focus
area

is
left

open
as

the
grid

is
constricted

by
the

river
and

rise
in

landscape,caused
by

the
ridge.

The
m

ap
clearly

show
s

the
new

ly
adopted

grid
orientations

caused
by

the
A

pies
River.The

focus
area

can
already

be
identified

as
a

problem
area,as

the
different

grids
com

e
together

to
m

eet
at

the
bottleneck.The

space
isleftopen

and
notdealtw

ith
in

a
w

ay
that

w
ill

preserve
the

open
space

as
recreational

green
space,connecting

to
the

nature
reserve.

1878
1890

Figure 2.20: M
ap of Pretoria by A.F. du Toit, 1859 (Allen, 

1971:9, van der Vyver, 2015

Figure 2.21: Plan of Pretoria, Jeppe 1878 (Van der W
aal 

C
ollection, van der Vyver, 2015)

Figure 2.22: M
ap of Pretoria ZAR by J van Vooren

and JH
 O

erder, 1889 
(Liebenberg, 2015)



1890
1890

The
m

ap
focuses

on
the

suburbs
and

continues
the

logic
plotdem

arcation
of

the
grid.

N
atural

ridges
are

still
draw

n
as

im
portant

m
arkers.

The
N

ZA
SM

line
isvisible.The

strictcity
grid

iscontinued
and

only
disrupted

by
the

the
A

piesRiver.Plotsare
draw

n
on

steep
inclines,w

here
the

grid
m

eetsthe
ridge.

Figure 2.23: Plan of Pretoria by G
A Troye, 1890 (Liebenberg, 2015)

Figure 2.24: Plan of Pretoria by G
R von W

ielligh, 1890 (Liebenberg, 2015)



1900
1899

The
above

m
ap

ism
ore

abstractand
focuses

on
the

envelope
of

Pretoria
w

ithin
the

valley.
The

N
ZA

SM
line

being
recently

com
pleted

at
the

tim
e

period,
is

prom
inently

expressed.
The

natural
ridges

w
ith

theirforts,are
stillnoted

as
im

portant
landm

arks.
The

m
ap

indicates
a

“ZA
SM

”
station

to
the

leftof
the

focus
area,w

here
the

railw
ay

station
is

situated
today.

The
m

ap
also

show
s

racial
locations

w
ithin

Pretoria,asw
ellastram

lines.

1899

The
above

m
ap

show
s

the
different

areas
w

ithin
Pretoria.The

focus
area

rem
ains

undeveloped
and

underutilized
as

both
green

space
and

built
environm

ent.
The

above
m

ap
focuses

on
the

railw
ay

line
and

specifically
how

it
stretches

to
the

N
orth

of
Pretoria

CBD
tow

ards
W

onderboom
poort.

The
initial

origin
grid

is
expressed

and
show

s
how

the
city

developm
enthasstem

m
ed

from
that.The

w
ay

it
is

superim
posed

onto
the

landscape
is

clear.
There

is
still

an
em

phasis
on

the
”koppies”

or
hills

and
farm

s
can

be
seen

on
the

edges
of

the
city.

Figure 2.25: M
ap of Pretoria and its environm

ent, 1899 
(Liebenberg, 2015)

Figure 2.26: Plan of Pretoria as an inset on Jeppe’s 1899 m
ap of the 

Transvaal (Liebenberg, 2015)

Figure 2.27: Pretoria and Surrounding C
ountry, 1900 

(Liebenberg, 2015)



Pretoria’s  cartographical natural depiction
1857

1881

These
m

aps
show

a
stronger

em
phasis

on
the

natural
and

how
through

the
city’s

developm
ent,

the
ridges

have
rem

ained
of

im
portance.The

m
ap

on
the

leftessentially
show

s
m

ountains
and

rivers,including
the

“A
aps”

river.The
m

ap
on

the
rightisa

m
ap

of
part

of
the

Transvaal.
The

m
ap

is
dom

inated
by

a
m

ountainous
landscape

w
ith

Pretoria
in

the
centre

w
ith

all
transportation

netw
orksstem

m
ing

from
there.

Figure 2.28: Excerpt from
 H

all’s 1857 m
ap indicating Pretoria on the northern side of the C

ashan
M

ountains (M
agaliesberg) (Liebenberg, 2015)

Figure 2.29: M
ap of Pretoria as depicted on the m

ap ID
W

O
 11, M

arch 1881 
(Liebenberg, 2015)



1908
1899

This
diagram

m
atic

m
ap

show
s

the
prom

inentrailw
ay

w
ith

the
city

grid
placed

in
the

m
iddle.The

grid
orientation

shiftis
apparent.

The
above

m
ilitary

m
ap

show
s

the
initial

grid
superim

posed
onto

the
landscape

w
ith

the
edges

com
prom

ised
by

the
ridges

and
the

river.
G

atew
ays

are
clear

links
to

the
city

from
the

farm
lands.

The
ridges

are
clearly

depicted
asboundaries.

The
above

m
ap

only
show

s
the

prom
inent

M
agaliesberg

ridge
w

ith
a

few
transportation

routes
cutting

through.
The

m
ap

is
a

reflection
of

the
im

portance
ofprivate

landow
nership

atthe
tim

e.

Figure 2.30: Excerpt from
 the Pretoria sheet of the M

ajor 
Jackson’s Series (Liebenberg, 2015)

Figure 2.31: M
ilitary survey m

ap of Pretoria and surrounding 
country, 1908 (Liebenberg, 2015)

Figure 2.32: Jeppe’s m
ap of the Transvaal of 1899 (Liebenberg, 2015)



PresidentPaulK
ruger

and
the

Transvaal
governm

enthad
been

trying
to

break
free

from
the

dependence
ofthe

British-ruled
South

A
frica

for
som

e
tim

e.This
m

eant
that

they
w

ould
have

to
find

their
ow

n
rail-link

to
a

port
not

occupied
by

the
British.

President
K

ruger
tried

to
raise

capital
to

construct
a

rail-link
from

Pretoria
to

D
elagoa

Bay
in

M
ozam

bique.
The

N
ZA

SM
line

w
as

eventually
com

pleted
in

1894.

The
railw

ay
follow

s
the

natural
contours

of
the

topography
and

bridges
at

the
bottleneck.

The
G

autrain
and

M
etrorail

eventually
follow

ed
this

railw
ay

trajectory.
Rem

nants
of

the
N

ZA
SM

bridge
can

stillbe
seen

atthe
edge

ofG
N

R.The
railw

ay
culvertis

heavily
overgrow

n,but
recognised

foritsheritage
value.

The
structure

holds
potential

to
serve

as
foundation

for
a

new
pedestrian

bridge,
linking

Salvokop
to

the
city,as

w
ellas

a
new

entrance
to

G
N

R,
directly

from
the

city’sedge.

N
ZA

SM
 Railw

ay line

Figure 2.33: M
ap of Pretoria ZAR D

PW
 1887 –

1900 (D
epartm

ent of Public w
orks 2014)

Figure 2.34: N
ZASM

 bridge in the foreground, taken from
 the 

south-east. Looking tow
ardsw

here
Pretoria

Station
istoday 

(van Tonder, 2008)
Figure 2.35: Photograph by

R.C
.

de
Jong

ofO
ld arched culvert 

under the previous N
ZASM

 railw
ay 

(Pretoriana
no. 091, 1987)

Figure 2.36: Photograph of N
ZASM

 bridge ruin 
taken from

 the highw
ay next to the Apies River 

canal (Author, 2019)



The
Reserve

is
in

the
shape

of
a

triangle
thatstretches

from
N

orth
to

South.Itisbound
by

tw
o

highw
aysthatflow

into
the

gatew
ay

to
the

city.
The

southern
border

is
adjacent

to
W

aterkloofA
irforce

Base.

The
m

ap
show

sthe
greatrecreationalvalue

G
N

R
possessw

ith
itsm

ultitude
ofhiking

and
cycling

routes.

G
roenkloofN

ature Reserve / Fountains Valley

Figure 2.37: M
ap of hiking routes in G

N
R (van Tonder, 2008)

Figure 2.38: View
 of the Fountains and the natural w

ater stream
(van Tonder, 2008)



Pretoria’s tw
o natural fountains. The one on the left has its source in the Fountains valley 

and the one on the right in the G
roenkloofN

ature Reserve. They join to form
 a single 

stream
, know

n as the A
pies River.

G
roenkloofN

ature Reserve / Fountains Valley

Figure 2.39: C
ave w

here M
oloko

potsherd w
as found (van der Vyver, 2015)

Figure 2.40: M
an-m

ade terrace at the m
outh (van der Vyver, 2015)

Figure 2.41: O
ne of Pretoria’s natural springs (van der Vyver, 

2015)
Figure 2.42: The second of Pretoria’s natural springs (van der 
Vyver, 2015)



U
p

until
1930,

Pretoria’s
only

w
ater

source
w

as
that

of
the

fountainsvalley.Today
the

springsonly
constitute

about8%
of

the
city’s

principal
w

ater
production,delivering

high
quality,

unpolluted
w

aterto
the

city.The
source

isone
ofthe

strongest,
m

ostconsistentspringsin
the

country
(van

Tonder,2008).

The
old

ZA
R

pum
ping

station
has

m
assive

heritage
value.

There
exists

an
opportunity

for
re-using

the
station

as
a

m
useum

,preserving
the

building
asfaraspossible.

Figure 2.43: ZAR pum
ping station, Van der W

aal collection, U
niversity of Pretoria Archives (van 

Tonder, 2008)

Figure 2.44: Rem
nants of original w

ater furrow
s at W

F 
N

kom
o street (D

ippenaar, 2013)



Figure 2.45: Fountains Valley hotel, Van der W
aal collection, U

niversity of Pretoria Archives (van Tonder, 
2008)

Figure 2.46: Apies River in flood 1897, Van der W
aal collection, U

niversity of Pretoria Archives (van Tonder, 
2008)



D
u Preezhoek

floodline
1992 –

50 year floodline

The
draw

ing
show

s
the

A
pies

River
floodline

and
the

significance
it

has
on

the
site

and
surroundings.

The
red

outline
indicates

dem
olished

residentialbuildings
and

an
eroded

built
environm

ent.

The
orange

outline
indicates

the
sporting

facilities
that

have
becom

e
largely

derelict
and

abandoned.

The
blue

outline
indicates

the
proposed

dam
m

ing
area.

The
contoursand

a
storm

w
ateroutlet

hascreated
a

sm
allw

etland.

Site

Figure 2.47: 1992 Engineers draw
ing by C

hunnetFourie of 50 year flood plane at D
u Preezhoek

(adapted by author, 2019)



The
im

age
show

s
the

progression
and

developm
entof

the
city

and
the

nation,
harnessing

the
natural

raw
m

aterials
to

its
advantage.H

ow
ever,

the
balance

betw
een

m
an

and
nature

w
as

lostand
the

equilibrium
throw

n
out.

A
pies River

G
N

R boundary
M

etro Rail
G

autrain
BM

W
 car 

show
room

Figure 2.48: Photograph taken from
 K

lapperkop
in 2006 by Petrus Potgieter of 

U
N

ISA m
ain cam

pus in Pretoria (van Tonder, 2008) 

Figure 2.49: 1939 Black and w
hite print ad for John. J. 

K
irknessprom

oting bricks and other clay products, 
located in Pretoria (w

w
w

.theheritageportal.co.za, 2019)

Figure 2.50: Section through the valley, looking south tow
ards the dom

inant grey infrastructure at the gatew
ay (Author, 2019)



The
m

illon
the

photographsw
aslocated

furtherdow
n

the
valley

and
the

river,nextto
the

Lion
bridge,also

know
n

as
A

rcadia
bridge.Itis

noted
thatanotherm

ill
w

as
located

w
here

the
dilapidated

tennis
courts

of
Berea

Park
is

situated
today.This

m
illexisted

before
1890

and
itcan

be
assum

ed
thatitw

ould
have

had
a

sim
ilar

appearance
to

the
one

depicted
in

the
im

ages
above.

Figure 2.51: The w
aterw

heel and m
ill on the banks of the Apies River, W

est of the 
Lions Bridge / Arcadia bridge, painted by W

H
 Throne, 1887 

(w
w

w
.theheritageportal.co.za, 2019)

Figure 2.52: Photograph illustrating the w
aterw

heel and m
ill, driven 

by the Apies River on the left hand side (w
w

w
.theheritageportal.co.za, 

2019)



M
acro Site A

nalysis

Figure 2.53: Infrastructures M
acro site analysis (Author, 2019)

Figure 2.54: U
sage M

acro site analysis (Author, 2019)
Figure 2.55: Tshw

ane U
rban Renew

al project, 2013 M
acro 

site analysis (Author, 2019)



M
acro Site A

nalysis

Figure 2.56: Zoning M
acro site analysis (Author, 2019)

Figure 2.57: Arup Fram
ew

ork M
acro site analysis (Author, 

2019)
Figure 2.58: C

elebratory route developm
ent M

acro site 
analysis (Author, 2019)



The
M

acro
site

analysisand
the

analysis
ofthe

existing
city

fram
ew

orksrevealed
the

potential
of

the
gatew

ay
to

biointegrate
the

4
infrastructures.

This
w

illallow
a

m
ore

balanced
sustainable

w
ay

ofliving
forthe

urban
citizen.

The
zoning

and
usage

diagram
s

revealed
a

strong
residentialcom

ponent,
specifically

surrounding
Burgers

Park.
H

ow
ever,

the
area

has
becom

e
hom

ogenous
and

the
Berea

Park
sporting

grounds,
w

hich
w

ould
have

aided
in

this
condition,

has
becom

e
derelict.

There
exists

a
strong

educationalcom
ponent,through

various
U

N
ISA

buildings
and

som
e

schools.
These

facilities
are

currently
very

internalized,
fenced

off
cam

puses,
that

doesnotallow
public

interaction.

The
gatew

ay
to

the
city

isclustered
w

ith
m

otor
show

room
s

and
petrol

stations.
This

observation
is

of
note,

as
the

Tshw
ane

open
space

fram
ew

ork,
specifically

w
arns

against
these

developm
ents.

The
fram

ew
ork

prefers
having

appropriate
developm

ents
of

landm
ark

quality
and

not
com

m
ercial

buildingsatthe
gatew

ay
to

the
city.

Creating
a

physical
link

betw
een

the
isolated

Salvokop
com

m
unity

and
the

city
is

also
a

point
of

interest
in

the
fram

ew
orks.These

are
either

proposed
as

pedestrian
bridges

orBRT
links.The

green
corridor

link
is

also
prom

inentis
m

any
ofthe

fram
ew

orks,developing
the

link
along

N
elson

M
andela

D
rive.

The
m

ain
objective

taken
from

the
analysis

and
fram

ew
orks

is
to

create
a

m
ore

balanced
hum

an-nature
relationship.

This
relationship

w
ill

m
anifest

itself
in

the
form

of
a

green
corridor

stretching
through

the
city,

as
w

ell
as

re-appropriating
building

functions
surrounding

the
gatew

ay.The
functions

w
ill

m
anifest

from
m

ore
urban

tow
ards

the
city

and
slow

ly
m

orphing
into

m
ore

nature
orientated

program
s.

This
w

ill
allow

the
harsh

city-nature
reserve

boundary
to

be
broken

into
sm

aller
transition

boundaries
and

in
turn

connectthe
city

to
the

nature
reserve,

both
physically

and
sym

bolically.
The

follow
ing

diagram
s

w
illoutline

the
m

ain
focusesofthe

fram
ew

ork

M
acro Site A

nalysis



N
ature

Eco infrastructures

Figure 2.59: Fram
ew

ork focus diagram
 (Author, 2019)



Figure 2.60: M
asterplan intentions (Author, 2019)



W
ord diagram

, depicting the general intentions and ingredients at the gatew
ay

Figure 2.61: G
eneral intentions w

ord diagram
 (Author, 2019)
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D
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”

2009
M
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W
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anual
for Ecological D
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G
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H
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D
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Figure 3.1: Theoretical influences diagram
 (Author, 2019)



Theoretical Precedent
Parc de la Vilette

–
Bernard Tschum

i

Bernard
Tschum

i’s
Parc

de
la

Vilette
w

as
chosen

as
an

appropriate
w

ay
ofdefining

a
vast

ill-defined
urban

green
space.

The
general

aim
of

Tschum
i’s

project
w

as
to

develop
an

organizing
structure

that
could

operate
independently

ofthe
functionaluse.

A
system

w
ithouta

centre
orhierarchy,that

could
function

w
ithout

the
usual

relationship
betw

een
program

and
the

resulting
architecture.

The
point

grid
system

w
as

thus
im

plem
ented

(Tschum
i,

1987).Tschum
ifurtherargued

thatthe
point

grid
system

could
becom

e
a

tool
against

functionalist
approaches,

show
casing

that
there

doesnothave
to

be
a

cause-and-effect
relationship

betw
een

program
and

architecture.H
isapproach

m
arked

a
shiftin

thinking
tow

ards
social

and
historical

circum
stances.

A
counter

notion
to

the
utopia

of
unity.

Tschum
i’scom

petition
entry

w
asone

ofthe
first

in
recent

architectural
history,

to
propose

a
new

program
,nam

ely,thatofthe
“U

rban
Park”,arguing

for
the

com
bination

of
different

juxtaposed
program

s
to

offer
new

perspectives
and

attitudes
to

the
urban

dw
eller.

Figure 3.2: Parc de la Vilette
M

asterplan (Tschum
i, 1987) 



The
im

portant
distinction

that
Tschum

i
m

akes
is

that
during

the
20

th
century,

the
conceptof

the
park

has
changed.Itcan

no
longerbe

separated
from

the
conceptofthe

city,the
park

and
the

city
should

be
seen

as
an

entity.The
park

can
no

longerbe
seen

as
an

im
age

of
nature

w
ithin

the
city.

The
utopian

idea
of

the
pristine,protected

from
the

grim
reality

park,isno
longervalid.

Tschum
i

opposed
O

lm
sted’s

notion
of

“in
the

park
the

city
is

notsupposed
to

exist”,
and

states
that

“to
create

falls
and

hills
hiding

the
highw

ay,
ignores

the
pow

er
of

urban
reality.”

Figure 3.3: Parc de la Vilette
site diagram

 (Tschum
i, 1987) 

Figure 3.4: Parc de la Vilette
perspectives (Tschum

i, 1987) 

Figure 3.5: Parc de la Vilette
point, line surface diagram

 
(Tschum

i, 1987) 



Parc de la Vilette - Bernard Tschum
i

Bernard Tschum
i used three distinct, seem

ingly arbitrary layers in the design for Parc de La Vilette. The 
superim

position of the three layers (point, line and surface) creates a controlled tension, reinforcing the 
dynam

ism
 of the place. The three layers, or system

s each have their ow
n logic and independence. 

Shift in the grid
The terrain and context surrounding the site is ill-de!ned. 
This is partly because of the shift in the city grid and partly 
because of the Apies river "ow

ing through the valley. 
Therefore, the approach of the point, line and surface w

as 
adopted to give order to the terrain and to attem

pt to 
stitch together the tw

o di#erently orientated grids w
ith a 

point grid system
.

Roads
Railw

ays
M

ovem
ents

W
atercourse

Flow
Circulation

O
rder

Points of interest
Exposed ecology

Placem
aking

Park
Leisure
Connecting landscape

Figure 3.7: D
iagram

 by Tschum
i, 1987 (adapted by Author, 2019)

Figure 3.6: Pretoria overlay m
ap 

(adapted by Author, 2019)



Biointegration
of G

reen infrastructure
K

en Y
eang

K
en

Yeang
(2017)com

pares
the

analogy
of

his
architecture

to
a

prothesis.Prosthesis
is

defined
asan

artificial,hum
an

m
ade

device,
that

is
connected

to
its

organic
host.

The
organic

host,in
the

case
of

a
prosthesis,is

the
hum

an
body.In

orderforthe
prosthesis

to
function

properly,
a

seam
less,

biointegration
w

ith
the

hostisneeded.

Yeang
defines

the
goalofprosthetic

design
as

providing
solutions

that
w

ill
enable

the
appropriate

biointegration
of

the
artificial

w
ith

the
organic.

Yeang
continues

the
analogy

by
defining

our
built

environm
ent

as
the

prosthetic
device,a

synthetic,hum
an

m
ade

object,latching
onto

a
hostorganism

,
w

hich
isthe

hum
an

body,orthe
ecosystem

s
in

w
hich

our
built

environm
ent

m
ust

seam
lessly

and
benignly

biointegrate.
O

ur
built

environm
ent

has
largely

failed
to

biointegrate
and

this
has

led
to

a
global

environm
entaldecline.

Furtherm
ore,Yeang

sets
the

challenge
that

w
e

as
designers

are
tasked

to
do.H

e
states

that
w

e
m

ust
strive

to
achieve

“an
environm

entally
seam

less
biointegration

of
our

hum
an-m

ade,
built

environm
ent

as
a

constructed
ecosystem

w
ith

the
naturally

occurring
ecosystem

s
in

a
reciprocal

and
sym

biotic
relationship,

as
opposed

to
one

thatisestranged,inert,and
parasitic.”

The
project

focuses
on

uncovering
and

enhancing
the

green
infrastructure

of
the

city.

A
system

thatcan
be

likened
to

a
cleansing

organ
like

a
lung

or
a

kidney,
offering

socialand
ecologicalsupportto

the
city.

The
diagram

on
the

follow
ing

page
depicts

the
application

of
K

en
Yeang’s

4
infrastructures

and
ecom

asterplanning
m

ethodsto
the

chosen
site.

The
4

infrastructuresare
defined

as:

G
rey

–
Engineering

infrastructure

Red
–

H
um

an
infrastructure

(Buildings)

Blue
–

W
aterm

anagem
entinfrastructure

G
reen

–
Ecoinfrastructure



Figure 3.8: K
en Yeang

Eco M
asterplanning

diagram
 (Author, 2019)



U
rban schem

e

N
orth

Figure 3.9: U
rban schem

e (Author, June 2019)



A
n U

rban m
ind shift

L
andscape urbanism

A
ccording

to
W

aldheim
(2016),Stan

A
llen

stated,“increasingly,landscape
is

em
erging

as
a

m
odelforurbanism

”.A
rchitecture

and
urban

designs’inability
to

produce
rational,

satisfactory
contem

porary
urban

conditions
have

shone
a

light
on

landscape
urbanism

as
a

possible
solution.

A
rchitecture

is
no

longer
seen

as
the

sole
building

block
of

urban
form

.
Peter

Row
e

identified
that

a
priority

should
be

afforded
to

landscape
rather

than
freestanding

builtform
.O

ne
of

the
m

ain
statem

ents
landscape

urbanism
claim

s
to

m
ake

is
the,

“conflation,
integration,

and
fluid

exchange
betw

een
environm

ental
(natural)

and
infrastructural

(engineered)system
s.

W
aldheim

continues
and

states
that,usually

the
landscape

project
is

placed
in

the
shadow

of
the

infrastructuralobject,w
hich

isseen
asm

ore
im

portantthan
the

field
into

w
hich

itis
placed.H

ow
ever,the

landscape
is

an
elem

entthrough
w

hich
allecological

transactions
m

ust
pass,

it
is

seen
as

the
infrastructure

ofthe
future.

W
aldheim

further
m

aintained
that

landscape
has

the
ability

to
stitch

infrastructure
into

urban
fabrics.Rethinking

the
relationship

betw
een

ecology
and

infrastructure,
landscape

rem
oves

the
em

phasis
from

the
m

iddle
scale

architectural
or

urban
w

ork
and

places
the

em
phasis

instead
on

large-scale
infrastructural

diagram
and

the
sm

all-scale
m

aterialcondition.

The
m

ost
intriguing

aspect
landscape

urbanism
has

to
offer

is
the

com
plex

interw
eaving

of
natural

ecologies
w

ith
the

social,culturaland
infrastructurallayers

of
the

city.
This

m
ore

com
plex

urbanism
is

capable
of

providing
a

cultural
alternative

to
traditionalurban

form
,w

hile
developing

an
urbanism

in
w

hich
environm

ental
w

ellbeing,
social

w
elfare

and
cultural

aspiration
m

orph
into

one.

Rem
K

oolhaas
(1998)

stated
that,

“architecture
is

no
longer

the
prim

ary
elem

ent
of

urban
order;

increasingly
landscape

is
the

prim
ary

elem
ent

of
urban

order.”
Architecture allow

s the 4 infrastructures to w
ork together in harm

ony

A
rchitecture that allow

s the 
4 infrastructures to w

ork 
together in harm

ony

Figure 3.10: Infrastructuralharm
ony

diagram
(Author, 2019)



G
reen infrastructure in a grey w

orld

South
A

frica
is

the
m

ost
urbanized

sub
region

in
A

frica,w
ith

61%
ofitspopulation

now
residing

in
cities

(U
N

H
abitat,

2010;
Schäffler,2013).A

lthough
the

dem
ographic

grow
th

isslow
ing

dow
n,the

m
igration

from
ruralto

urban
continues

unhindered.This
is

placing
im

m
ense

pressure
on

cities
ill-

equipped
to

handle
the

ever
grow

ing
population

(Sanyal,2011).

The
increase

in
infrastructural

dem
and

is
often

m
et

w
ith

a
response

by
cities

in
a

m
annerto

reduce
resource

consum
ption

and
increase

resource
efficiency

through
redesigning

grey
infrastructure,

roads
and

railw
ays,as

the
energy

and
resource

supply
system

s
(W

eisz
and

Steinberger,
2010;

Schäffler,2013).Itis
evidentthatthe

green
infrastructure

or
urban

biophysical
netw

orks,
w

ith
the

ability
to

provide
ecosystem

services
and

im
prove

the
overall

resilience
of

a
city,

is
being

overlooked
(Schäffler,2013).

From
a

South
A

frican
perspective,Schäffler

(2013)
m

akes
the

point
that

planning
and

research
surrounding

environm
ental

issues
is

often
notcatered

for
as

seem
ingly

m
ore

pressing
issues

such
as

service
delivery

deficit,
poverty

and
econom

ic
exclusion

take
precedent.

Furtherm
ore,

Schäffler
states

that
rapidly

expanding
cities,

need
to

consider
the

im
portant

role
green

assets
play

in
the

broader
infrastructural

developm
ent

strategy.
This

w
ill

only
happen

if
these

assets
are

recognized
as

integralparts
of

a
city

planning
process

and
integrated

in
city

budgeting
and

accounting
system

s
(Schäffler,2013).

G
reen

infrastructure
is

defined
as

a
“connected

netw
ork

of
m

ultifunctional,
predom

inately
unbuilt,

space
that

supports
both

ecological
and

social
activities

and
processes”

(K
am

bites
&

O
w

en;
Schäffler,

2013).A
llcitieshave

green
spaces,yetthey

are
not

all
considered

green
infrastructure.

Ecologicaland
naturalassets

are
only

seen
asgreen

infrastructure
w

hen
they

contribute
to

providing
social,

environm
ental

and
econom

ic
functions

(Landscape
Institute,

2009;Schäffler,2013).

Schäffler,
(2013)

m
aintains

that
green

spaces
need

to
be

seen
as

system
s,so

that
they

can
be

designed
and

incorporated
into

cities
as

a
w

hole.G
rey

infrastructure,like
roads,

w
ould

not
be

built
piece

by
piece.

G
reen

infrastructure
needs

to
be

adm
inistered

in
a

sim
ilarw

ay
and

treated
as

a
functioning

entity.

There
are

tw
o

aspects
to

consider
w

hen
trying

to
achieve

this,
nam

ely,
unlocking

the
ecosystem

services
potential,

and
sm

oother
transitions

betw
een

different
infrastructures.

This
w

ill
im

prove
urban

resilience
in

a
city

w
ith

constantincrease
of

dem
andsplaced

on
it.M

any
citiesoften

see
urban

green
space

as
som

ething
nice

to
have

and
fail

to
see

the
ecological

and
social

benefits
these

system
s

have
on

an
environm

ent.

Resilient
ecosystem

s
are

norm
ally

overlooked
in

A
frican

contexts,
as

the
socio-econom

ic
issuesand

dem
andssuch

as
poverty

and
job

creation
dem

and
funds

and
attention.

G
reen

corridors
and

infrastructures
provide

an
im

portant
function

to
cities

through
rem

oving
air

pollutants.
Johannesburg

is
a

prim
e

exam
ple

ofa
city

com
bating

the
gold

m
ine

boom
’seffecton

airquality
by

constructing
an

urban
forest

(M
cpherson

et
al.

1997).
The

green
spaces

also
help

to
m

anage
m

icroclim
ates

and
fight

the
urban

heat
island

effect(Schäffler,2013).
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R
ecreation

E
ducation

M
ain Program

Sub Program

N
atural R

esources Facility
Program

m
atic D

evelopm
ent D

iagram

C
eram

ics

B
asketry

W
oodcarving

Public Pool

R
estaurant / C

afeteria
M

arket / Shop
L

ecture Facility

Skills developm
ent through lessons in handicraft

Lectures and w
orkshops on traditional A

frican craft m
aking

Shared studios w
ith artists assisting in craft m

aking

Sw
im

m
ing lessons

Environm
ental literacy lectures

Aw
areness and value of groundw

ater from
 the Fountains Valley

D
aily visitors participating in handicraft 

Leisurely sw
im

m
ing

Sw
im

m
ing for exercise

Show
case of a positive balanced relationship

w
ith the natural.

C
lay

G
rass

Trees

W
ater

Craft

Figure 4.1: Program
m

atic
developm

entdiagram
 (Author, 2019)



Crafts

A
dolf

Loos
(1982)

ponders
the

question:
W

hich
has

m
ore

w
orth?

A
kilogram

of
stone

or
a

kilogram
of

gold?
H

e
states

that
this

question
w

ould
seem

ridiculous.
Ridiculousto

the
m

erchant,notto
the

artist,
w

ho
sees

all
m

aterials
as

having
equal

value.
The

artist’s
goal

is
to

m
aster

the
m

aterialin
a

w
ay

thathis
w

ork
becom

es
of

value
independentof

the
inherentvalue

of
the

raw
m

aterial.
It

is
generally

accepted
that

the
w

orld
in

w
hich

w
e

live,
gives

precedence
to

quantity
of

w
ork,

as
this

is
easily

controlled
and

m
easured.Itisevident

for
all

to
see

and
judge,

w
ithout

the
need

for
special

know
ledge

or
skills.Therefore,

the
errorrate

isdecreased
significantly.

W
illiam

M
orris

(1888)
argues

that
for

art
w

orkm
anship

to
have

value,the
individual

w
orkm

an’s
hand

should
be

visible
w

ithin
the

piece
ofw

ork.The
w

orkm
an

should
add

hisvalue
to

a
piece

ofw
ork,independentof

the
design

ofthe
artistw

ho
has

planned
the

w
ork,butnotexecuted

it.

D
avid

Pye
(1968)

concluded
that

although
the

goalof
design

is
to

im
pose

order
onto

som
ething,

the
w

orker
perform

ing
the

design
task

m
ust

be
allow

ed
his

ow
n

spontaneity
and

individuality
to

com
e

to
the

fore.
This

is
an

im
portant

elem
ent

often
overlooked

in
the

valuing
ofw

orkm
anship.

N
ature

show
cases

this
exam

ple
through

the
natural

environm
ent

and
through

all
naturally

grow
n

things,
show

ing
individuality

on
a

basis
of

order
and

uniform
ity.

Pye
further

argues
that

hum
an

sensibility
grew

from
the

aesthetic
nature

possesses,orderperm
eated

by
individuality.

H
ighly

regulated
w

orkm
anship

w
as

in
adm

iration
in

the
early

days
ofcivilization,

as
it

w
as

rare,
and

difficult
to

im
itate.

Today,
that

dynam
ic

has
com

pletely
reversed,

and
w

e
are

striving
for

an
environm

entm
ore

to
the

like
ofournatural

one.

G
ood

w
orkm

anship
exploits

the
diversity

quality
in

its
w

ork
and

goes
beyond

the
elem

ents
controlled

by
design.

D
iversity

m
im

ics
in

ourbuiltenvironm
entsom

ething
that

w
e

have
lost

from
our

natural
environm

ent.
Those

sm
all-scale

deviations
in

a
craftare

often
celebrated,as

itshow
s

an
opposition

to
the

regulated
design

tem
plate

of
the

large-scale
product

(Pye,
1968).

Pye
(1968)

differentiates
w

orkm
anship

in
tw

o
distinct

categories,
w

orkm
anship

of
risk

and
w

orkm
anship

of
certainty.

The
w

orkm
anship

of
risk

entails
the

type
of

w
ork

that
posseses

a
unique

aesthetic
quality,the

type
ofw

ork
thatis

notassisted
by

regulated
m

achinery
thatperform

sa
task

w
ithoutfault.

The
w

orkm
anship

of
certainty

on
the

other
hand,

is
defined

as
w

ork
that

cannot
be

spoiltby
the

operative
perform

ing
the

job.
H

e
is

regulated
by

a
system

or
m

achine,
safeguarding

the
product’s

regulated
outcom

e.Speed
and

precision
are

often
the

m
otive

for
this

type
of

w
orkm

anship.This
w

orkm
anship

can
do

nearly
everything

w
ell,

apart
from

creating
diversity.

W
orkm

anship
of

risk
took

advantage
of

diversity,
by

exploiting
the

inherent
qualitiesofa

naturalm
aterial.

Pye
furtherstates

thatw
orkm

anship
ofrisk

isin
no

w
ay

superiorora
protestagainstthe

w
orkm

anship
ofcertainty.The

craftsshould
ratherbe

seen
as

a
com

plem
entary

addition
to

our
environm

ents
dom

inated
by

w
orkm

anship
of

certainty.The
crafts

being
a

com
plem

entto
industry.

Pye
(1968)

argues
that

there
are

no
born

designers,and
thatpeople

are
born

w
ith

or
w

ithoutthe
m

akings
ofa

designerin
them

.
This

can
how

ever,
only

be
extracted

through
m

uch
hard

w
ork

and
practice.H

e
states

that
a

w
illing

individual
can

learn
som

ething
in

tw
o

m
inutes

through
experience,

w
here

an
indifferent

one
w

ill
notlearn

this
skillin

tw
o

w
eeks.The

value
of

w
ork

lies
in

the
am

ount
of

passion
poured

into
the

craft,
and

not
in

the
tim

e
spenton

it.



A
frican A

rt and its religious connotations to nature and the cosm
os

Ba
(1976)

states
thatartw

as
notseen

as
a

separate
activity

from
life,in

the
traditional

A
frican

w
ay.

A
ncient

A
frica

view
ed

the
universe

as
an

all-encom
passing

religious
one,

and
acts

of
creation

w
ere

seldom
perform

ed
w

ithoutan
intention

orritual.In
traditional

A
frica,there

w
as

no
separation

betw
een

the
sacred

and
the

profane.
Everything

w
as

seen
under

the
um

brella
of

the
unity

of
life

and,
therefore,

interconnected.Everything
w

as
seen

as
art

and
nothing

w
as

done
for

m
ere

recreation
orutilitarian

purposes.They
w

ere
activities

w
ith

religious
w

eight
and

integral
to

the
w

ay
ofliving.A

rt,m
eaning

the
w

ork
ofthe

hands,w
as

defined
as

everything
atw

hich
people

w
orked

and
w

hich
could

contribute
to

the
developm

ent
of

the
individual.This

included
know

ledge
transferand

the
m

eans
and

m
ethodsofputting

som
ething

together.

The
traditionalironsm

ith’s
forge

w
as

seen
asa

scared
space,w

hich
one

could
notenter

or
use

w
ithout

the
specific

rituals
accom

panying
the

task.
The

traditional
A

frican
ironsm

ith
did

notarbitrarily
see

the
craftas

the
m

aking
of

an
object,butrather

the
participation

in
the

actof
creation

and
the

m
ystery

oflife.A
rtobjectsw

ere
used

to
translate

know
ledge

through
different

m
eans,like

deciphering
patternsoftapestry.

The
traditionalA

frican
saw

artasa
porthole

into
w

hich
one

can
see

the
infinite

horizon
ofthe

cosm
os.Therefore,m

ostw
orksofart

had
several

m
eanings,

a
religious

one,
an

educationalone
and

a
recreationalone.This

is
the

m
eaning

of
initiation,“the

profound
know

ledge
of

thatw
hich

is
taughtthrough

things,
through

appearances,
and

through
nature

itself”.

Several
w

riters
expressed

their
differences

on
theirview

sofnature
and

itsinfluence
on

w
orkm

anship.
N

ature
is

defined
by

the
historian,

Jacques
Barzun

(2000)
as

som
ething

thathasno
intentions,friendly

or
unfriendly.

It
does

not
exist

as
an

entity.
M

an
has

constructed
it

from
m

an’s
experiences

and
needs.O

nce
seen

as
such

a
construct,

it
feeds

him
and

the
sight

of
it

giveshim
endlessjoy

(Stevens,2008).

If
one

considers
the

appropriateness
of

nature
as

a
source

of
inspiration

and
the

relevance
it

holds
for

design
and

art,
one

does
nothave

to
look

far
to

find
the

cam
p

that
responds

in
the

negative.
The

m
odernists,in

particularA
dolfLoos(1998),

through
“O

rnam
ent

is
crim

e”
and

form
follow

sfunction,rejected
the

idea
ofnature

in
art

and
design,although

in
the

W
estern

w
orld,

nature
w

as
often

only
used

as
a

source
ofornam

ent(Stevens,2008).

Barzun
(2000)

stated
that

the
gravitation

tow
ards

nature
throughout

W
estern

history
resounds

as
the

G
reatA

boslute,w
ith

nature
seen

as
the

handiw
ork

of
G

od
and,

therefore,neverw
rong.This

resulted
in

the
w

ay
of

living
according

to
nature.

John
Ruskin

saw
the

unique
aesthetic

qualities
that

free
and

rough
w

orkm
anship

brought
(Pye

in
Stansky

1985).
H

e
adm

ired
the

“naturalness”
and

the
traces

of
the

individual
m

aker
left

in
the

art
(Stevens,

2008).

A
ccording

to
H

arvey
&

Press,
(1991)

W
illiam

M
orris

w
as

influenced
by

Ruskin’s
love

forthe
“naturalness”

and
thusbelieved

in
“truth

to
m

aterials”.
The

inherent
qualities

ofeach
m

aterialhad
to

be
brought

out
in

each
design.

A
piece

of
furniture

should
not

hide
the

m
ethods

or
process

in
w

hich
it

w
as

m
ade

and
w

hich
m

aterials
it

m
ade

use
of.

The
nature

of
the

m
aterial

determ
ined

the
“naturalness”

and
the

lim
itationsofthe

design
(Stevens,2008).

Stevens
(2008)

concluded
thatnature

is
an

im
portant

source
in

the
developm

ent
of

decorative
South

A
frican

arts,
w

here
the

aim
is

to
create

art
that

is
associated

w
ith

A
frica.She

likened
this

to
the

w
ay

W
illiam

M
orris

used
nature

as
a

sym
bolto

signify
a

better,
sim

pler
life

w
ith

im
proved

social
conditions.



N
atural R

esources F
acility

South
A

frican
crafts

have
a

sim
ilartake

on
this

as
they

deal
w

ith
social

ideologies,
such

asthe
renaissance

ofcrafts,cultivation
of

creativity
in

craft
w

orkers
and

social
im

provem
ents

like,
job

creation
and

poverty
alleviation.

This
show

s
that

although
nature

m
ight

have
lost

its
link

to
the

largercosm
os,itstillservesasa

sym
bol

ofidealsand
aspirations.

Education
through

crafts
is

deem
ed

an
appropriate

program
,

as
the

diversity
elem

ent
w

ill
assist

in
redefying

a
hom

ogenous
residential

environm
ent.

The
surrounding

com
m

unity
w

ill
have

the
opportunity

to
learn

a
practicalskillduring

the
nightschooling

sessions.They
w

illhave
access

to
three

different
stream

s
of

craft,
nam

ely,
pottery,

w
oodw

orking
and

w
eaving.

The
facility

w
ill

prom
ote

using
natural

m
aterials

and
offer

access
to

a
platform

to
eventually

sell
their

crafts
through

the
m

arket,as
a

m
eans

to
generate

an
extra

incom
e.

The
facility

w
ill

also
be

used
as

a
purely

recreationalone
during

the
day,

w
here

users
are

assisted
by

freelance
artists

sharing
the

studio
w

ith
them

.
U

ltim
ately

the
goal

of
using

crafts
of

naturalm
aterials,isto

show
case

a
condition

ofhum
ansand

nature
thriving

in
a

balanced
co-dependant

relationship.
A

facility
that

strengthens
the

bond
betw

een
hum

ans
and

the
natural,

as
it

w
as

in
the

G
enesis

of
Pretoria.The

projectbecom
es

a
celebration

of
Pretoria’s

naturalw
ater

supply
from

the
Fountains

valley,
through

creating
aw

areness
and

appreciation
by

deconstructing
the

A
pies

Riverstorm
w

ater
channel,to

create
an

environm
entofm

utual
respectbetw

een
nature

and
hum

ans,sim
ilar

to
the

conditionsatthe
G

enesisofPretoria.

Figure 4.2: South African handm
ade crafts (W

est Elm
, 2019)



cvcc
cvcc

Chapter5
R

esponse to landscape
precedent

D
esign and functional



D
esign Precedent

O
lym

pic A
rchery Range by Enric

M
irallesand Carm

e Pinós

Charles
W

aldheim
(2016),describes

tw
o

m
ain

stream
s

of
thought

around
landscape

and
urbanism

.The
firstline

of
thoughtstem

s
from

the
criticalarchitecturaldiscourse

and
results

in
highly

sculpted
horizontalsurfaces.The

second
line

of
thought

places
em

phasis
on

natural
system

s
and

the
im

plem
entation

ofthese,either
literally

orthrough
m

etaphor.H
e

states
thatthe

first
line

of
thought

rem
ains

an
influence

although
the

criticality
of

the
discourse

m
ight

have
been

eroded
overtim

e.

A
n

exam
ple

of
the

firstline
of

thoughtcan
be

seen
in

the
w

ork
of

Enric
M

iralles
and

Carm
e

Pinós.
The

Igualada
Cem

etery
(1986-89)

and
the

O
lym

pic
A

rchery
Range

(1989-92)are
both

exam
ples

of
projects

originating
from

rubbing
draw

ings
over

found
topographic

lines.
The

resulting
buildingsare

highly
sculpted,com

plex
form

scontradicting
the

landscape.Both
are

read
as

constructed
architectonic

landscapes
that

happen
to

contain
som

e
buildings.

The
projects

are
experienced

as
horizontal

landscapes
w

ith
com

plex
sectional

relations
betw

een
the

form
and

the
found

topographical
condition.

The
buildings

are
a

result
of

an
expressive

architecturalm
ethod

rather
than

one
ofa

rationalorordered
system

applied
through

program
or

tectonics.
The

building’s
place

in
the

landscape
is

carefully
considered.

Located
in

an
outlying

neighbourhood
in

Barcelona,the
A

rchery
Range

com
prises

of
tw

o
distinct

elem
ents,nam

ely,an
exposed

concrete
w

alland
a

retaining
w

all
placed

w
ithin

the
hill

from
w

hich
the

building
em

erges.
Figure 5.1: O

lym
pic A

rchery Range G
round Floor plan –

Enric
M

irallesand Carm
e Pinós(w

w
w

.A
rchdaily.com

, 2019)



Figure 5.2: O
lym

pic A
rchery Range perspective –

Enric
M

irallesand Carm
e Pinós

(w
w

w
.A

rchdaily.com
, 2019)

Figure 5.3: O
lym

pic A
rchery Range section –

Enric
M

irallesand Carm
e Pinós

(w
w

w
.A

rchdaily.com
, 2019)

Figure 5.4: O
lym

pic A
rchery Range elevations –

Enric
M

irallesand Carm
e Pinós(w

w
w

.A
rchdaily.com

, 2019)



Functional Precedent
Bellinzona

Bathouse
-A

urelio G
alfetti, Flora Ruchat-Roncati, Ivo Trüm

py
A

rchitects

The
project

is
located

in
Bellinzona,

Sw
itzerland

and
w

as
com

pleted
in

1967.
It

is
referred

to
as

the
Bellinzona

bathouse,although
it

m
anifests

itself
m

ore
as

a
public

pool
than

bathouse.

The
structure

com
bines

a
num

ber
of

functions
w

ithin
a

large
reinforced

concrete
elem

ent
placed

in
the

landscape.
The

open
linear

structure
connects

the
tow

n
to

the
river,w

hile
also

organizing
the

surrounding
territory.Thisis

done
by

raising
the

w
alkw

ay
six

m
eters

above
the

flood
plain

level,
w

hich
is

a
large

em
pty

space.
The

public
pools

latch
onto

this
linear

structure
w

hile
relating

to
the

plain,the
hill,the

tow
n,

the
m

ountains
and

the
sky

surrounding
the

site.The
structure

is
organized

as
a

w
hole,

functionally
and

program
m

atically,
w

hich
w

ill
allow

flexibility.The
concrete

w
alkw

ay
serves

as
a

physical
urban

connector
to

the
tow

n,
it

also
allow

s
the

tow
n

to
feel

m
ore

open.
The

structure
houses

an
underlying

m
etal

structure
to

shape
the

different
specific

program
m

atic
functions

(A
guirre,

20170.
The

project
succeeds

in
creating

a
physical

connection,
w

hile
allow

ing
a

public
space

to
attach

itselfto
the

w
alkw

ay.
It

creates
a

m
ultifunctional

elem
entin

the
landscape.

Figure 5.5: Bellinzona
Bathouse

m
odel –

A
urelio G

alfetti, Flora Ruchat-Roncati(w
w

w
.H

iddenarchitecture.net, 
2019)



Figure 5.6: Bellinzona
Bathouse

perspective of pools –
A

urelio 
G

alfetti, Flora Ruchat-Roncati(w
w

w
.H

iddenarchitecture.net, 
2019)

Figure 5.7: Bellinzona
Bathouse

aerial photograph–
A

urelio G
alfetti, 

Flora Ruchat-Roncati(w
w

w
.H

iddenarchitecture.net, 2019)
Figure 5.8: Bellinzona

Bathouse
aerial photograph–

A
urelio 

G
alfetti, Flora Ruchat-Roncati(w

w
w

.H
iddenarchitecture.net, 

2019)

Figure 5.9: Bellinzona
Bathouse

site plan–
A

urelio G
alfetti, Flora Ruchat-Roncati(w

w
w

.H
iddenarchitecture.net, 2019)
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U
nlocking the latent potential

U
tilizing the recreational potential of the gatew

ay to facilitate the urban-nature connection

Figure 6.1: Latent potential m
odel diagram

(A
uthor,2019)

B
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R
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The
gatew

ay
has

the
potential

to
use

recreational
activities

as
a

transition
zone

from
urban

to
nature.

The
ill-

defined,derelictgreen
spacesw

illbe
re-

invigorated
and

becom
e

public
sports

facilities
once

again.
The

educational
com

ponent
of

the
project

w
ill

overlook
the

facilities
and

ensure
its

sustainability.

The
site

facilitates
flow

and
transition.

The
flow

of
traffic,

people,
w

ater
and

greenery.The
flow

should
be

rearranged
and

enhanced
to

allow
the

equilibrium
to

find
itsbalance

again.

Figure 6.2: Photograph of m
odel looking south 

tow
ards the gatew

ay (A
uthor,2019)

Figure 6.3: Photograph of m
odel looking north 

tow
ards the gatew

ay (A
uthor,2019)

Figure 6.4: Photograph of m
odel looking south at the 

focus area (A
uthor,2019)

Figure 6.5: Photograph of m
odel looking south at the 

sports com
plex (A

uthor,2019)



Figure 6.6: Concept generation process diagram
s (A

uthor, 2019)



N
atural

H
um

ans

H
um

an-N
ature relationship im

balance

D
om

inant attitude
im

posed on the natural

N
atural

H
um

ans

H
um

an-N
ature relationship in perfect balance

H
um

an-N
ature Equilibrium

Figure 6.7: H
um

an-N
ature concept diagram

 (A
uthor, 2019)



A
depiction

of
the

intertw
ining

of
infrastructures

through
the

architecture
that

m
orphs

and
transitions

from
urban

to
natural.

This
is

translated
in

the
function

and
the

architecture.
The

diagram
is

conceptual
and

placem
ent

of
functions

m
ay

vary
in

the
design.

Intertw
ining exploration

Figure 6.8: U
rban-N

atural transition diagram
 (A

uthor, 2019)

Figure 6.9: Intertw
ining exploration (A

uthor, 2019)



Stitching together the city grid

Figure 6.10: Tschum
i’spoint, line, surface 

diagram
s (A

uthor, 2019)
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D
esign developm

ent
Iteration 1

Figure 7.1: Photograph of iteration 1 m
odel in plan view

 (Author, 2019)

Figure 7.2: Photograph of iteration 1 m
odel at angle (Author, 2019)

Figure 7.3: Photograph of iteration 1 m
odel looking W

est (Author, 2019)
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D
esign developm

ent
Iteration 2

Figure 7.4: Photograph of iteration 2 m
odel in plan view

 (Author, 2019)

Figure 7.5: Photograph of iteration 2 m
odel atangle

(Author, 2019)

Figure 7.6: Photograph of iteration 2 m
odel looking N

orth-W
est (Author, 

2019)

W
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D
esign developm

ent
Iteration 2

Figure 7.7: First Floor plan iteration 2 (Author, 2019)

Figure 7.8: G
round Floor plan iteration 2 (Author, 2019)



Connection and flow

The
design

form
and

placem
ent

on
the

site
required

a
physicalconnection

to
the

edge
of

the
nature

reserve,
w

here
the

new
entrance

w
illbe

m
ade.A

tthisstage
of

the
design

process,
the

A
pies

River
w

ould
have

been
com

pletely
diverted

through
the

projectand
therefore

created
the

opportunity
to

use
the

old
canal

system
as

pedestrian
links

underneath
the

highw
ay.This

iteration
w

as
adapted

upon
advice

thatthe
flood

absorption
of

the
current

A
pies

River
canal

w
as

integral
to

the
functioning

of
the

city,
should

a
flood

occur.It
w

as
concluded

that
the

w
ater

connection
from

the
dam

m
ed

area
to

the
projectsite,via

an
underground

pipe
line

w
ould

still
be

possible.
The

w
ater

from
the

A
pies

River
w

ould
be

transferred
via

a
w

ater
w

heel
to

the
dam

m
ed

area.
This

w
as

im
plem

ented
to

m
itigate

the
height

difference
betw

een
the

existing
canal

and
the

dam
m

ed
area.

Figure 7.9: Pedestrian connection exploration diagram
 (Author, 2019)



Figure 7.10: 45 degree grid exploration diagram
 (Author, 2019)

The
45

degree
grid

superim
posed

onto
the

gatew
ay,

w
ill

allow
a

sm
oother

transition
from

urban
to

natural.
The

grid
creates

program
m

atic
zones

to
ensure

the
relationships

betw
een

program
m

es
rem

ain
transitional.

The
grid

serves
as

a
guide

rather
than

a
physicalim

plem
entation.

U
rban

N
atural

45 D
egree grid 



Figure 7.11: D
esign iteration , planning and flow

 (Author, 2019)

D
esign developm

ent



Figure 7.12: D
esign iteration , planning, circulation, function (Author, 2019)

D
esign developm

ent



Figure 7.13: D
esign iteration , planning and w

orkshop form
al developm

ent (Author, 2019)

D
esign developm

ent



Figure 7.14: D
esign iteration , Restaurant, dressing room

s planning (Author, 2019)

D
esign developm

ent



Figure 7.15: D
esign iteration , 

Functional and spatial relationship 
developm

ent (Author, 2019)

D
esign developm

ent



Figure 7.16: D
esign iteration , Restaurant, dressing room

s developm
ent (Author, 2019)

D
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ent



Figure 7.17: D
esign iteration , W

orkshop developm
ent, colum

n grid layout (Author, 2019)

D
esign developm

ent
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Figure 7.20: D
esign iteration , Roof plan (Author, 2019)
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Figure 7.21: D
esign iteration , Axonom

etric looking south-w
est (Author, 2019)

Figure 7.22: D
esign iteration , Axonom

etric looking north-w
est (Author, 2019)
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Figure 7.23: D
esign iteration , Site plan (Author, 2019)
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Figure 7.24: D
esign iteration , Section, facing north (Author, 2019)
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4
Infrastructure

biointegration

The
diagram

show
s

the
biointegration

of
the

four
infrastructures

and
the

balanced
environm

entthiscreates.

Site
response

The
structures

on
the

left
hand

side
of

the
diagram

aim
s

to
integrate

w
ith

the
landscape.

This
is

done
through

excavation
and

im
plem

enting
green

roofs.
The

structures
adjacent

to
the

highw
ay

responds
to

the
linear

nature
of

the
roads,as

w
ellas

turning
its

back
on

the
road.

The
functions

live
tow

ards
the

w
ater

and
the

w
estern

side
is

used
for

circulation
and

furthering
the

green
infrastructure.

C
irculation

The
diagram

indicatesthe
circulation

ofthe
site,

adopting
the

flow
ing

nature
of

the
project.The

w
alkw

ay,
retaining

w
all,

serves
as

the
m

ain
linking

spine
through

the
projectw

ith
allroutes

eventually
m

eeting
thisspine.
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ent

Figure 7.25: D
esign developm

ent diagram
: Infrastructures 

(Author, 2019)
Figure 7.26: D

esign developm
ent diagram

: Site response 
(Author, 2019)

Figure 7.27: D
esign developm

ent diagram
: C

irculation (Author, 
2019)
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assive

cooling

The
large

w
ater

bodies
w

ill
be

used
as

a
w

ay
to

cool
air

by
sucking

it
into

the
buildings

both
actively

and
passively

through
stack

ventilation.

F
unctionalrelationship

The
building

placem
ent

creates
a

recreation/education
relationship.

The
res

indicates
the

recreation
and

the
blue

the
education.

These
overlap,

specifically
at

the
craftw

orkshops,w
here

the
craftm

aking
isdone

through
both

learning
and

forpleasure.

D
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ent

Figure 7.28: D
esign developm

ent diagram
: Passive cooling 

(Author, 2019)
Figure 7.29: D

esign developm
ent diagram

: Functional 
relationship (Author, 2019)



:RUNVKRS�VWXGLR

:RUNVKRS�VWXGLR

:RUNVKRS�VWXGLR

([WHUQDO�FUDIW�ZRUN�VSDFH

0XOWL�SXUSRVH�OHFWXUH�KDOO

6HFXULW\

:&
V

9HQWLODWLRQ
FRXUW\DUG

9HQWLODWLRQ
FRXUW\DUG

9HQWLODWLRQ
FRXUW\DUG9HQWLODWLRQ

FRXUW\DUG

:&
V

$GPLQ
2IILFH

5HVWDXUDQW

5HFHSWLRQ

7XFN�VKRS
NLWFKHQ

.LWFKHQ3UHS�FRRNLQJ

3UHS
SURGXFWLRQ

'LVKZDVKLQJ

6WRUDJH

&ROG
5RRP

:&

:&

:&

5HIXVH
DUHD

'HOLYHU\
DUHD

7XFN�VKRS

5HVWDXUDQW�GHFN

(GXFDWLRQDO�HDWLQJ
DUHD

5HVWDXUDQW

5HVWDXUDQW

3UH�VZLP
VKRZHUV

:&
V
'UHVVLQJ
DUHD

6KRZHUV

6KRZHUV

:&
V

'UHVVLQJ
DUHD

0DOH

)HPDOH

0DLQ�UHFUHDWLRQDO�VZLPPLQJ�DUHD

&KLOGUHQ�UHFUHDWLRQDO�VZLPPLQJ�DUHD

([HUFLVH�VZLPPLQJ�SRRO

6ZLPPLQJ�GHFN

/DZQ�DUHD

/DZQ�DUHD

5HJHQHUDWLRQ�]RQH
6HWWOHPHQW�SRQG

5HJHQHUDWLRQ�]RQH
6HFRQGDU\�FOHDQLQJ�SRQG

5HJHQHUDWLRQ�]RQH
6HFRQGDU\�FOHDQLQJ�SRQG

5HJHQHUDWLRQ�]RQH
6HFRQGDU\�FOHDQLQJ�SRQG

2[\JHQDWLQJ�]RQH

:&�DQG
FKDQJH

:&�DQG
FKDQJH

:&�DQG
FKDQJH

/LIHJXDUG0HGLF3RRO
VWRUDJH

:DWHU�WHVWLQJ
URRP

0DLQ�SRRO
SXPS

D
esign developm

ent

Figure 7.30: D
esign developm

ent G
round Floor plan (Author, 2019)



2IILFH

2IILFH

2IILFH0HHWLQJ�5RRP

6HFXULW\

5HFHSWLRQ

(GXFDWLRQDO
$GPLQ

*URHQNORRI�1DWXUH
5HVHUYH�RIILFH

:&
V

5HVHDUFK�/DEV

5HVHDUFK�/DEV

:DWHU�ZKHHO
PDLQWHQDQFH�URRP

7UDQVIRUPHU
URRP

%DWWHU\�EDFNXS
URRP

&RXUW\DUG

6KRS�DQG
PDUNHW�ZF
V

0DUNHW
VWRUDJH&UDIW�VKRS

0DUNHW

:HWODQG�ILOWHULQJ�]RQH

$QDHURELF�ZDWHU�ILOWUDWLRQ

:DWHU�ZKHHO

:DONZD\�UHWDLQLQJ�ZDOO

D
esign developm

ent

Figure 7.31: D
esign developm

ent H
ighw

ay G
round Floor plan (Author, 2019)



D
esign developm

ent

Figure 7.32: D
esign developm

ent Roof plan (Author, 2019)



cvcc
cvcc

Chapter8T
echné

Tectonic concept, structural system
s, 

environm
ental strategies and technical 

resolution.



N
atural gabion skin

Structural round colum
ns

Free-flow
ing regional brick w

all

Figure 8.1: Tectonic concept diagram
 (Author, 2019)

Biointegration
–

The
com

plete
fusion

betw
een

artificialand
biologicalm

aterials.

The
im

plant
of

an
artificial

elem
ent

to
allow

the
natural

to
w

ork
and

flow
in

a
cohesive

m
anner.

The
flow

ing
and

transition
of

the
four

infrastructures
are

held
by

the
natural

gabion
w

alls.The
internalbrick

infillw
alls

are
enclosed

by
the

gabion
w

all
and

revealed
at

certain
points.

This
deconstructivist

reveal,
exposes

and
celebrates

the
architecture

and
the

biointegration
of

the
structure.

The
round

colum
ns

are
separated

from
the

w
alls

and
act

as
the

m
ain

roof
supporting

structure.
The

colum
ns

and
brick

w
alls

are
either

expressed
or

sw
allow

ed
by

the
natural

gabion
w

alls
encasing

the
internal

functions.

Tectonic Concept
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Figure 8.2: 1:20 Section (Author, 2019)
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Figure 8.3: Sectional perspective(Author, 2019)

Sectional perspective
(in progress)

The
W

estern
façade

adjacent
to

the
highw

ay
needs

to
be

protected
from

noise
and

harsh
sun.This

is
achieved

through
a

layerofplanting
asw

ellasa
“green

curtain”
grow

ing
from

planters.
The

roofs
curve

dow
n

to
create

an
enclosed

w
alkw

ay
and

open
up

on
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Eastern
side

to
allow

light
back

in.
The

strategy
has

created
a

dark
environm

ent
and

needs
m

ore
natural

light.The
gabion

w
alls

w
illprovide

a
verticalplatform

from
w

hich
skylights

and
ventilation

stacks
w

ill
be

developed
from

.

Sectional perspective
(iteration)
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Figure 8.4: 1:20 Section developm
ent (Author, 2019)
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all exploded axonom

etric (Author, 2019)
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Figure 8.7: Living w
all section (Author, 2019)
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Water filtration and circulation

1. Underground water pipe from dammed area
    harvested from the Apies River
2. Oil trap
3. “Living Machine” Tidal flow constructed wetland
4. Weir walkway
5. Weir
6. Water wheel
7. Weir waterfall walkway
8. Aerating zone
9. Workshop water platform
10. Storage pond
11. Secondary circulation pond
12. Hydrobotanic regeneration ponds
13. Water testing room
14. Primary circulation pump
15. Main recrational pool
16. Children pool
17. Exercise pool
18. Water returning to Apies River with improved
      quality
19. Rainwater transferred to storage pond

13
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12

12

12

1

2

3

4

4

4

4

4

6

7

4

8

9

10

11

15

16

17

Water filtration and circulation
Passive ventilation

19

Passive ventilation

20. Perforated brick wall allows air to flow through 
      dressing rooms and escape through the ventilation
      courtyard opening. The air is cooled down by
      flowing over the water body.

21.  Workshops and lecture facility is cooled down
       through below floor ventilation channels, sucking
       cold air from the air flowing over the water
       body. The cold air is released through a floor vent.
       Air suction is created by the courtyards and
       through the Ventirri effect.

20

20

21

21

21

21

Figure 8.8: W
ater filtration and circulation, passive ventilation diagram

 (Author, 2019)

W
ater filtration and circulation

Passive ventilation
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Conclusion

A
rchitecture

as
a

standalone
solution

has
m

any
lim

itations
w

hen
it

com
es

to
ecological

and
infrastructural

problem
s.

The
m

odeloflandscape
urbanism

isseen
as

a
suitable

solution
to

deal
w

ith
the

particular
obstacles

thatthe
site

present.In
orderto

resetthe
hum

an-nature
relationship

equilibrium
,the

green
infrastructure

needs
to

be
developed

from
the

nature
reserve

all
the

w
ay

into
the

city.The
projectattem

pts
to

m
ake

an
urban

contribution
through

the
application

of
the

point,
line

and
surface

principleson
a

largerscale.The
system

w
ill

allow
the

m
eshing

of
the

streetgrid
layout

and
the

connecting
of

city
and

nature
reserve.A

sa
result,the

green
infrastructure

w
illbe

able
to

flow
into

the
city

and
nextto

N
elson

M
andela

drive
as

a
result.Through

creating
public

pool
facilities

through
the

filtering
of

the
w

ater
from

the
A

pies
River

and
the

introduction
of

a
handcraftfacility,

the
form

aland
functionalcontribution

w
ill

be
m

ade.The
flow

and
transition

ofpeople,
w

aterand
green

infrastructure
w

illalleviate
the

currentstrain
caused

by
the

bottleneck
of

the
ridges.

The
technological

contribution
w

ill
be

m
ade

by
the

use
of

predom
inately

natural
m

aterials,
blurring

the
threshold

betw
een

urban
and

natural
through

biointegration.
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esign

Figure 9.1: W
ater level plan (Author, 2019)



Figure 9.2: Road level plan (Author, 2019)
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Figure 9.3: Roof plan (Author, 2019)
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Figure 9.4: Perspective view
 1 (Author, 2019)
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Figure 9.5: Perspective view
 2 (Author, 2019)



Perspective view
s

Figure 9.6: Perspective view
 3 (Author, 2019)
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Figure 9.7: Perspective view
 4 (Author, 2019)
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Figure 9.8: Perspective view
 5 (Author, 2019)
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Figure 9.9: Perspective view
 6 (Author, 2019)
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Figure 9.10: Perspective view
 7 (Author, 2019)
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Figure 9.11: Perspective view
 8 (Author, 2019)
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Figure 9.12: Perspective view
 9 (Author, 2019)
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Figure 9.13: Perspective view
 10 (Author, 2019)
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Figure 9.14: Perspective view
 11 (Author, 2019)
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Figure 9.15: Perspective view
 12 (Author, 2019)
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Figure 9.16: Perspective view
 13 (Author, 2019)
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Figure 9.17: Perspective view
 14 (Author, 2019)
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Figure 9.18: Perspective view
 15 (Author, 2019)
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Figure 9.19: Perspective view
 16 (Author, 2019)
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Figure 9.20: Perspective view
 17 (Author, 2019)
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Figure 9.21: Perspective view
 18 (Author, 2019)
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Figure 9.22: Perspective view
 19 (Author, 2019)
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Figure 9.23: Perspective view
 20 (Author, 2019)



M
odel photos

Figure 9.24: M
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ate scale. 
The “green” infrastructure 
is suppressed and seen 
as an afterthought. This 
article explores the potential 
for a bio-integration of 
infrastructures to assist in 
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as a celebratory route, and 
therefore m

y schem
e w

ill 
focus on recreation and 
handcraft skills developm

ent. 
The project I am

 proposing is 
a natural resources training 
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ith the natural. 
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anifesting as a physical 
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ay to 
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e a green 
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exposing ecological system
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 overlapping and a blur 
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the introduction of a series of 
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aller thresholds, m
orphing 

the urban w
ith the natural. 
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ly invigorated 

A physical and cultural gateway to the G
enesis of Pretoria. 

A critique on the lost, once integral, relationship with the 
natural.

Fig. 01. A
bove; H

and coloured picture postcard circa 1908 show
ing a 

horse tram
car crossing the Tram

 bridge over the A
pies river en route 

to Sunnyside via C
arol H

ardijzer w
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.(theheritageportal.co.za)
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Architecture allow
s the 4 infrastructures to w

ork together in harm
ony

Fig. 03. Left; Infrastructural integration 
(A

uthor, 2019)
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ronkhorst brothers and
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yver, 2015)
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(A
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born w
ith or w

ithout the m
akings of a 

designer in them
. This can how

ever, 
only be extracted through m

uch hard 
w

ork and practice. H
e states that a 

w
illing individual can learn som

ething in 
tw

o m
inutes through experience, w

here 
DQ�LQGLႇHUHQW�RQH�Z

LOO�QRW�OHDUQ�WKLV�VNLOO�
in tw

o w
eeks. The value of w

ork lies in 
the am

ount of passion poured into the 
craft, and not in the tim

e spent on it.  

African Art and its religious 
connotations to nature and the cosm

os
%D��������VWDWHV�WKDW�DUW�Z

DV�QRW�
seen as a separate activity from

 
life, in the traditional African w

ay. 
Ancient Africa view

ed the universe 
as an all-encom

passing religious 
one, and acts of creation w

as seldom
 

perform
ed w

ithout an intention or 
ritual. In traditional Africa, there w

as no 
separation betw

een the sacred and the 
profane. Everything w

as seen under 
the um

brella of the unity of life and, 
therefore, interconnected. Everything 
w

as seen as art and nothing w
as 

done for m
ere recreation or utilitarian 

purposes. They w
ere activities w

ith 
religious w

eight and integral to the w
ay 

of living. Art, m
eaning the w

ork of the 
KDQGV��Z

DV�GH¿QHG�DV�HYHU\WKLQJ�DW�
w

hich people w
orked and w

hich could 
contribute to the developm

ent of the 
individual. This included know

ledge 
transfer and the m

eans and m
ethods 

of putting som
ething together. The 

traditional ironsm
ith’s forge w

as seen 
as a scared space, w

hich one could 
QRW�HQWHU�RU�XVH�Z

LWKRXW�WKH�VSHFL¿F�
rituals accom

panying the task. The 
traditional African ironsm

ith did not 
arbitrarily see the craft as the m

aking 

beyond the elem
ents controlled by 

design. D
iversity m

im
ics in our built 

environm
ent som

ething that w
e have 

lost from
 our natural environm

ent. 
Those sm

all-scale deviations in a craft 
are often celebrated, as it show

s an 
opposition to the regulated design 
tem

plate of the large-scale product 
�3\H��������

3\H��������GLႇHUHQWLDWHV�Z
RUNP

DQVKLS�
in tw

o distinct categories, w
orkm

anship 
of risk and w

orkm
anship of certainty. 

The w
orkm

anship of risk entails the 
type of w

ork that posseses a unique 
aesthetic quality, the type of w

ork that 
is not assisted by regulated m

achinery 
that perform

s a task w
ithout fault. 

The w
orkm

anship of certainty on the 
RWKHU�KDQG��LV�GH¿QHG�DV�Z

RUN�WKDW�
cannot be spoilt by the operative 
perform

ing the job. H
e is regulated by 

a system
 or m

achine, safeguarding 
the product’s regulated outcom

e. 
Speed and precision are often the 
m

otive for this type of w
orkm

anship. 
This w

orkm
anship can do nearly 

everything w
ell, apart from

 creating 
diversity. W

orkm
anship of risk took 

advantage of diversity, by exploiting the 
inherent qualities of a natural m

aterial. 
Pye further states that w

orkm
anship 

of risk is in no w
ay superior or a 

protest against the w
orkm

anship of 
certainty. The crafts should rather be 
seen as a com

plem
entary addition 

to our environm
ents dom

inated by 
w

orkm
anship of certainty. The crafts 

being a com
plem

ent to industry.

3\H��������DUJXHV�WKDW�WKHUH�DUH�QR�
born designers, and that people are 

of an object, but rather the participation 
in the act of creation and the m

ystery 
of life. Art objects w

as used to translate 
NQRZ

OHGJH�WKURXJK�GLႇHUHQW�P
HDQV��OLNH�

deciphering patterns of tapestry. The 
traditional African saw

 art as a porthole 
LQWR�Z

KLFK�RQH�FDQ�VHH�WKH�LQ¿QLWH�
horizon of the cosm

os. Therefore, m
ost 

w
orks of art had several m

eanings, a 
religious one, an educational one and 
a recreational one. This is the m

eaning 
of initiation, “the profound know

ledge 
of that w

hich is taught through things, 
through appearances, and through 
nature itself”. 

Several w
riters expressed their 

GLႇHUHQFHV�RQ�WKHLU�YLHZ
V�RI�QDWXUH�DQG�

LWV�LQÀXHQFH�RQ�Z
RUNP

DQVKLS��1
DWXUH�

LV�GH¿QHG�E\�WKH�KLVWRULDQ�-DFTXHV�
Barzun (2000) as som

ething that has 
no intentions, friendly or unfriendly. It 
does not exist as an entity. M

an has 
constructed it from

 m
an’s experiences 

DQG�QHHGV��2
QFH�VHHQ�DV�VXFK�D�

construct, it feeds him
 and the sight of it 

gives him
 endless joy (Stevens, 2008). 

If one considers the appropriateness 
of nature as a source of inspiration 
and the relevance it holds for design 
and art, one does not have to look far 
WR�¿QG�WKH�FDP

S�WKDW�UHVSRQGV�LQ�WKH�
negative. The m

odernists, in particular 
$GROI�/RRV���������WKURXJK�³2

UQDP
HQW�

is crim
e” and form

 follow
s function 

rejected the idea of nature in art and 
design, although in the W

estern w
orld, 

nature w
as often only used as a source 

of ornam
ent (Stevens, 2008). 

Barzun (2000) stated that the 

grid orientation tow
ards the south 

gatew
ay to the city. By applying 

Bernard Tschum
i’s point, line and 

surface principles on a larger scale, 
the site can be treated as an urban 
park. The goal is to m

esh together the 
GLႇHUHQW�RULHQWDWHG�JULG�JHRP

HWULHV�
to allow

 the green infrastructure to 
penetrate the threshold of the city. The 
project site w

ill serve as the transition 
betw

een urban and natural and allow
 

WKH�ÀRZ
�RI�Z

DWHU��SHRSOH�DQG�JUHHQ�
infrastructure to occur. G

roundw
ater 

is usually a hidden resource, rem
oved 

from
 the daily lives of the urban 

citizen. D
ippenaar (2015) states the 

fact that Pretoria is a great exam
ple 

of a city using the groundw
ater for 

urban w
ater supply. There is how

ever 
a need for creating aw

areness and 
appreciation for the fountains valley’s 
natural springs. The deconstructing 
of the Apies R

iver canal w
ill allow

 the 
urban citizens to rekindle a relationship 
w

ith the w
ater once again and create 

aw
areness surrounding this natural 

asset. 

C
R

A
FTS A

N
D

 N
ATU

R
E

$GROI�/RRV��������SRQGHUV�WKH�
question: W

hich has m
ore w

orth? A 
kilogram

 of stone or a kilogram
 of gold? 

H
e states that this question w

ould 
seem

 ridiculous. R
idiculous to the 

m
erchant, not to the artist, w

ho sees all 
m

aterials as having equal value. The 
artist’s goal is to m

aster the m
aterial in 

a w
ay that his w

ork becom
es of value 

independent of the inherent value of the 
raw

 m
aterial. It is generally accepted 

that the w
orld in w

hich w
e live, gives 

G
R

O
EN

K
LO

O
F N

ATU
R

E R
ESER

VE

D
ata have been presented in literature 

E\�-�$�9DQ�6FKDONZ
\N��������WKDW�

archeologists found objects and 
rem

nants of civilizations dating back 
to the Stone Age, approxim

ately 120 
000 years ago, in G

roenkloof N
ature 

R
eserve. The reserve holds great 

tourist and educational potential and 
should be used as an asset to the 
city. The reserve stretches from

 the 
fountains valley all the w

ay to the 
HGJH�RI�WKH�FLW\��Z

KHUH�LW�LV�FXW�Rႇ�E\�D�
fence and the railw

ay. The isolated and 
overgrow

n nature of the reserve has 
lured a vagrant elem

ent and som
e parts 

are considered as dangerous.   

R
A

ILW
AYS A

N
D

 H
IG

H
W

AYS

The chosen site for the project at 
the Southern gatew

ay to the city is 
seen as an appropriate location to 
ELRLQWHJUDWH�WKH�SUHYLRXVO\�GH¿QHG�
four infrastructures. The site is 
com

pletely dom
inated by grey 

infrastructure through highw
ays and 

railw
ays separating the city from

 the 
nature reserve and creating isolated 
hom

ogenous environm
ents. The 

m
ighty Apies R

iver has been dem
oted 

to the category of grey infrastructure 
by serving m

ainly as a storm
w

ater 
channel. The opportunity exists to lift 
the green and blue infrastructures and 
allow

 them
 to take their rightful place in 

the w
orking of the city.  

TR
A

N
SITIO

N
 A

N
D

 FLO
W

The Apies river caused a shift in the 

precedence to quantity of w
ork, as this 

is easily controlled and m
easured. It is 

evident for all to see and judge, w
ithout 

the need for special know
ledge or skills. 

Therefore, the error rate is decreased 
VLJQL¿FDQWO\���

W
illiam

 M
orris (1888) argues that for 

art w
orkm

anship to have value, the 
individual w

orkm
an’s hand should be 

visible w
ithin the piece of w

ork. The 
w

orkm
an should add his value to a 

piece of w
ork, independent of the 

design of the artist w
ho has planned the 

w
ork, but not executed it.

'
DYLG�3\H��������FRQFOXGHG�WKDW�

although the goal of design is to 
im

pose order onto som
ething, the 

w
orker perform

ing the design task m
ust 

be allow
ed his ow

n spontaneity and 
individuality to com

e to the fore. This is 
an im

portant elem
ent often overlooked 

in the valuing of w
orkm

anship. 
N

ature show
cases this exam

ple 
through the natural environm

ent and 
through all naturally grow

n things, 
show

ing individuality on a basis of 
order and uniform

ity. Pye further 
argues that hum

an sensibility grew
 

from
 the aesthetic nature possesses, 

order perm
eated by individuality. 

H
ighly regulated w

orkm
anship w

as 
in adm

iration in the early days of 
FLYLOL]DWLRQ��DV�LW�Z

DV�UDUH��DQG�GLႈ
FXOW�

to im
itate. Today, that dynam

ic has 
com

pletely reversed, and w
e are 

striving for an environm
ent m

ore to the 
like of our natural one.     

G
ood w

orkm
anship exploits the 

diversity quality in its w
ork and goes 

Fig. 09. Left; G
roenkloof N

ature R
eserve 

(A
uthor, 2019)
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�

an
d
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sitio

n
 d

iag
ram

 (A
u

th
o

r, 
2019)

The project becom
es a 

celebration of Pretoria’s 
natural w

ater supply from
 

the Fountains valley, 
through creating aw

areness 
and appreciation by 
deconstructing the Apies 
R

iver storm
 w

ater channel, 
to create an environm

ent 
of m

utual respect betw
een 

nature and hum
ans, sim

ilar 
to the conditions at the 
G

enesis of Pretoria. 

C
O

N
C

L
U

S
IO

N

Architecture as a standalone 
solution has m

any lim
itations 

w
hen it com

es to ecological 
and infrastructural problem

s. 
The m

odel of landscape 
urbanism

 is seen as a 
suitable solution to deal w

ith 
the particular obstacles that 
the site present. In order 
to reset the hum

an-nature 
relationship equilibrium

, the 
green infrastructure needs 
to be developed from

 the 
nature reserve all the w

ay 
into the city. The project 
hopes to m

ake an urban 

B
erea Park

Sport com
plex

A
pies R

iver

B
M

W
m

otor show
room

Tennis courts

D
am

m
ed w

ater areaM
ercedes B

enz
m

otor show
roomR

einstating residential buildings w
ith a positive attitude

tow
ards new

ly invigorated recreational zones.

H
om

ogenous residential area

G
autrain

M
etrorail

N
elson M

andela D
rive

Site
Public Park

N
ZA

SM
bridge ruin

G
roenkloof N

ature
R

eserve

N
ew

 pedestrian link to
G

roenkloof N
ature R

eserve

W
ater w

heel
diversion

U
nderground

w
ater route

W
ater outlet

to A
pies R

iver

Salvokop
connection

contribution through the 
application of the point, line 
and surface principles on 
a larger scale. The system

 
w

ill allow
 the m

eshing of 
the street grid layout and 
the connecting of city and 
nature reserve. The green 
infrastructure w

ill be able 
WR�ÀRZ

�LQWR�WKH�FLW\�DQG�
next to N

elson M
andela 

drive as a result. Through 
creating public pool facilities 
WKURXJK�WKH�¿OWHULQJ�RI�WKH�
w

ater from
 the Apies R

iver 
and the introduction of a 
handcraft facility, the form

al 
and functional contribution 
Z
LOO�EH�P

DGH��7KH�ÀRZ
�DQG�

transition of people, w
ater 

and green infrastructure w
ill 

alleviate the current strain 
caused by the bottleneck of 
the ridges. The technological 
contribution w

ill be m
ade 

by the use of predom
inately 

natural m
aterials, blurring the 

threshold betw
een urban and 

natural. 

F
ig

. 10. B
elo

w
 R

ig
h

t; 
P

ro
g

ram
m

atic D
evelo

p
m

en
t 

D
iag

ram
 (A

u
th

o
r, 2019)

gravitation tow
ards nature 

throughout W
estern history 

resounds as the G
reat 

Aboslute, w
ith nature seen 

as the handiw
ork of G

od 
and, therefore, never w

rong. 
This resulted in the w

ay of 
living according to nature. 
John R

uskin saw
 the unique 

aesthetic qualities that free 
and rough w

orkm
anship 

brought (Pye in Stansky 
�������+

H�DGP
LUHG�WKH�

“naturalness” and the traces 
of the individual m

aker left in 
the art (Stevens, 2008). 

According to H
arvey & 

3UHVV���������:
LOOLDP

�0
RUULV�

Z
DV�LQÀXHQFHG�E\�5

XVNLQ¶V�
love for the “naturalness” 
and thus believed in “truth 
to m

aterials”. The inherent 
qualities of each m

aterial 
had to be brought out in 
each design. A piece of 
furniture should not hide 
the m

ethods or process in 
w

hich it w
as m

ade and w
hich 

m
aterials it m

ade use of. 
The nature of the m

aterial 
determ

ined the “naturalness” 

R
ecreation

E
ducation

M
ain Program

Sub Program

N
atural R

esources Facility
Program

m
atic D

evelopm
ent D

iagram

C
eram

ics

B
asketry

W
oodcarving

Public Pool

R
estaurant / C

afeteria
M

arket / Shop
L

ecture Facility

Skills developm
ent through lessons in handicraft

Lectures and w
orkshops on traditional A

frican craft m
aking

Shared studios w
ith artists assisting in craft m

aking

Sw
im

m
ing lessons

Environm
ental literacy lectures

Aw
areness and value of groundw

ater from
 the Fountains Valley

D
aily visitors participating in handicraft 

Leisurely sw
im

m
ing

Sw
im

m
ing for exercise

Show
case of a positive balanced relationship

w
ith the natural.

C
lay

G
rass

Trees

W
ater

Craft

and the lim
itations of the 

design (Stevens, 2008).

Stevens (2008) concluded 
that nature is an im

portant 
source in the developm

ent 
of decorative South African 
arts, w

here the aim
 is to 

create art that is associated 
w

ith Africa. She likened this 
to the w

ay W
illiam

 M
orris 

used nature as a sym
bol 

to signify a better, sim
pler 

life w
ith im

proved social 
conditions. South African 
crafts have a sim

ilar take 
on this as they deal w

ith 
social ideologies, such as 
the renaissance of crafts, 
cultivation of creativity in 
craft w

orkers and social 
im

provem
ents like, job 

creation and poverty 
alleviation. This show

s that 
although nature m

ight have 
lost its link to the larger 
cosm

os, it still serves as 
a sym

bol of ideals and 
aspirations.

N
atural R

esources facility
Education through crafts 

is deem
ed an appropriate 

program
, as the diversity 

elem
ent w

ill assist in 
redefying a hom

ogenous 
residential environm

ent. 
The surrounding com

m
unity 

w
ill have the opportunity 

to learn a practical skill 
during the night schooling 
sessions. They w

ill have 
DFFHVV�WR�WKUHH�GLႇHUHQW�
stream

s of craft through 
natural m

aterials and access 
to a platform

 to eventually 
sell their crafts through 
the m

arket, as a m
eans to 

generate an extra incom
e. 

The facility w
ill also be used 

as a purely recreational one 
during the day, w

here users 
are assisted by freelance 
artists sharing the studio 
w

ith them
. U

ltim
ately the 

goal of using crafts of natural 
m

aterials, is to show
case 

a condition of hum
ans and 

nature thriving in a balanced 
co-dependant relationship. 
A facility that strengthens 
the bond betw

een hum
ans 

and the natural, as it w
as 

in the G
enesis of Pretoria. 
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1M
oloko is a Late Iron A

ge pottery style linked 
to proto S

otho-Tsw
ane people (van der V

yver, 
�������(YHUV��������������FKRVH�WKH�Z

RUG�
M

oloko to describe a cultural com
plex, w

here 
the S

otho/Tsw
ana diverged across the country 

through a process of line segm
entation or splitting 

of tribes. The w
ord M

oloko is derived from
 the 

old P
edi (N

orth S
otho) w

ord for tribe (Fredriksen, 
��������
2D

ifaqane, also know
n as M

fecane or Lifaqane in 
S

esotho, refers to the period of w
idespread chaos 

in S
outhern A

frica during the period betw
een 

�����DQG�������,W�LV�D�=XOX�Z
RUG�P

HDQLQJ�Z
LWK�

the m
eaning along the lines of “the crushing” or 

“scattering” see https://w
w

w
.sahistory.org.za/

article/basotho-w
ars-1858-1868
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