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ABSTRACT
DISPLACEMENT ECOLOGIES
by

BRANTLEY FREDERICK HIGHFILL

This thesis defines displacement as the occupation of infrastructural voids for
collective use. By calibrating patterns of appropriation, | propose displacement as a
formal strategy for leveraging issues of demand.

The discipline of architecture is becoming arguably subsumed by
“sustainability” - an agenda which responds to demand with increased efficiency.
Instead, this thesis ask how might systems of efficiency be leveraged for new modes of
collectivity?

Specifically, this project re-appropriates growing energy needs by proposing
a pumped storage facility in Las Palmas, Gran Canaria. Current technologies
accommodate the storage of energy through the physical displacement of water: a
spatial exchange that | leverage to increase the city’s collective space.

Displacement reorganizes mass:void relationships. What if we design all voids?
The Void:Void condition is a matrix of containers - some filled with people and others
with water. Adjusting to changing energy and programmatic demands, displacement

occurs as one void appropriates another.
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Rather than asking what
Architecture can learn from
ecology....this thesis ask: what can
ecology learn from architecture?
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This thesis defines
displacement as

the occupation of
infrastructural voids

for collective use, By
calibrating patterns of
appropriation, | propose

For example, during the
California (US) droughts
of the 1970s, as pools
were drained, the space
was re-appropriated
and skateboarding first

...and newer theories of

Forinstance, a “sustainable”
building consumes less
energy, carbon, water and
produces less waste.

' Instead, | ask “How might systemsf_ 3
of efficiency. b. 5
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Ecological Urbanism - the
sustainable agenda responds
to demands with increased
efficiency.

The discipline of architecture is
becoming (arguably) subsumed
by sustainability. With standards g
LEED...

popularized. Resource
demands triggered new
social dimensions.

displacement as a formal
strategy for leveraging
issues of demand.

be leveraged for new modes of
collectivity?” p
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i Specificallythisprojectre-appropriatesgrowing
energy needs. Here we see an increasing shift to
| sources that require energy storage.

Existing technologies allo
us to store energy with thq
displacement of water.

While energy use changes
throughouttheday, renewable
supplies are also intermittent.

Therefore, energy storage
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VOID:MASS
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Displacement
occurs: as one
voidappropriates
the other - when
either collective.
or infrastructural
demands are
greater. Here the
solid only exist
as a thickened
contour defining
voids.

In this way | create a gradient
between the void as
infrastructural or collective, witha
flexible zone between.

But if both
8 infrastructure and
& collectivity, privilege
the void...What if we
A designonlyvoids?The
8 Void:Void condition is
il & matrix of containers
il - some filled with
| water and others with
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Typologically, architecture has taken
two dominant approaches to the
void. 1) MASS: VOID Condition -
(Where we design a series of solids,
and the void is residual)

2) or the VOID: MASS Condition
(Where we design a series of voids,
encased by a solid).

INFRASTRUCTURAL * wmmth | Testing this out, | cite my
H - project in the city of Las
Palmas: the capital of Gran

Canaria.

COLLECTIVE

However, to meet mandates of

the European Union, the city will
need to drastically increase its wind
generation (from approximately 10tq
45% of its total capacity).

This increased percentage of
wind energy will create an
unstableelectricalgrid-meaning
alarge amountof energy storage
will soon be required.

To give a sense of scale, '
s thatamount of energy is
equivalent to displacing
500,000 cubic meters of
water, 50 m above ground.

Or approximately 42 olympig
swimming pools sach day, 3 To do this, | select the largest

. void in the city’s existing
: fabric: An abandoned soccer
s arena, and ask...

With 2 million inhabitants...
and a much larger tourist
population of 12 million
annually - the city’s energy
needs change frequently.

Although the site
was once a node
of collectivity...

| could flood it.
Energy demands
will determine the
buildings overall
mass.

In this way,

| define
space by the
thickness
between
voids...the
VOID:VOID.
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Forexample,duringthe
California(US)droughts
of the 1970s, as pools
weredrained,thespace
was re-appropriated
and skateboarding
first popularized. In
this case, resource
demands triggered
new social dimensions.

The discipline of architecture is
becoming (arguably) subsumed
by sustainability. With standards
of LEED...

and newer theories of Ecologica
Urbanism - the sustainable
agenda responds to demands
with increased efficiency.
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For instance, a “sustainable”
building consumes less energy,
carbon, water and produces less
waste.

be leveraged for new modes of
collectivity?”

SUSTAINABILITY”
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Specifically this
project
re-appropriates
growing energy
needs. Here we

see an increasing
shift to sources
that require energy
storage.

While energy use changes
throughout the day...
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renewable supplies are
also intermittent.
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Therefore, energy storage maintains stability
by transferring energy from a moment of
surplus to a moment of deficit; allowing a
changing supply to meeta changing demand.

- Existing technologies allow us to store energy with
oy = W the displacement of water. At night, when there is
INTERMEDIATE LOAD INTERMEDIATE LOAD

Al 3 surplus of energy, water is pumped to a higher

BASE LOAD BASE LOAD

elevation. Later, when demand is high, that energy
is re-harvested by releasing water through turbines
to run generators and balance the electrical grid.




This process
reorganizes
relationships between
the mass and void. And
my proposal leverages
this redistribution as a
method for increasing
the city’s collective
space.
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VOID:MASS

Typologically,
architecture has

taken two dominant
approaches to the void.

1) MASS: VOID Condition
- (Where we design a
series of solids, and the
void is residual)

I' s
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2) or the VOID: MASS Condition (Where we
design a series of voids, encased by a solid).

1




VOIDVOID

But if both infrastructure
andcollectivity, privilege
the void...What if we
design only voids? The
Void:Void condition is

a matrix of containers -
some filled with water
and others with people.




INFRASTRUCTURAL

In this way | create a gradient
between the void as infrastructural
or collective, with a flexible zone
between.
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COLLECTIVE

Displacement

occurs: as one void
appropriates the other
-wheneither collective.
or infrastructural
demands are greater.
Herethe solid only exist
as a thickened contour
defining voids.
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Testing this out, | cite my
project in the city of Las
Palmas:the capital of Gran
Canaria.

Gran Canaria relative to Houston

Protected Landscape versus Urban Nodes
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With 2 million
inhabitants... and
a much larger
touristpopulation
of 12 million
annually - the
city’s energy
needs change
frequently.




And because
theisland is
geographically
isolated, it
relies almost
exclusively on
theimportation
of petroleum.

However, to meet mandates of the European Union, the city will
needtodrasticallyincreaseitswind generation (fromapproximately
10-45% of its total capacity).
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This increased
percentage of wind
energy will create an
unstable electrical
grid - meaning a large
amount of energy
storage will soon be
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To give a sense of
scale, that amount of
energy is equivalent
to displacing 500,000
cubic meters of water,
50 m above ground.
Or approximately 42
olympic swimming
pools each day.
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void in the city
and ask:

[ existing

To do this, |
| select the larges
| arena,




Although the site
was once a node
of collectivity...

| could flood it.
Energy demands
will determine the
buildings overall
mass.
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public program.
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In this way, |

define space by
the thickness
betweenvoids...the
VOID:VOID.




RESIDENTIAL UNITS HOTEL UNITS

INFRASTRUC TURAL

FLEXIBLE VOIDS

Three

typologies

of thickness
are used
depending on
adjacencies.
The thickness
of units
generates a

structural grid.
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VOID:VOID VIERENDEEL TRUSS

Other projects like OMA's
ZKM inhabit the truss to allow
for wider spans. However
this creates a binary spatial
condition. The Void:Void

uses the thickness of units

to establish a vierendell
structural logic that allows for
more dynamicandvolumetric
spaces.
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The Void:Void condition allows for
programmatic changes. For instance,
during large events, the capacity for
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And each evening, the event
space and running track
become available.
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section detail - Housing and Generators



section detail - recreational pools



/ |
i
e o=
A )
7/
7
/ |
- g ' L ¢ el ; e P

section detail - recreational fields, brothel, day care
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As energy demands change throughout
the day, the appropriation of voids by either
water or people is calibrated. For Instance, as
water is pumped into storage tanks at night,
the opacity of the building changes and
residential unitsgainhavetemporary privacy.

CHANGE IN HOURLY POWER DEMAND
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view from residential unit into infrastructural void
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Ratherthansoild/void,theVOID:VOIDdefines
space by thickness. Whereas infrastructure
and collectivity privilege the void, thickness
is reserved for hotel and residential units.
Therefore close adjacencies exist between
private and public space.
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view from residential unit into collective void



HIGH ENERGY DEMAND

thermal heating exchange
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The displacement of water responds to an
infrastructuraldemand.However, this project
leverages that demand to create ephemeral
and atmospheric conditions within the
building. In the evening, when energy
demands are highest, water is collected in
the Southern plaza to create a reflection pool
and supply recreational fountains.
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LOW ENERGY DEMAND

HIGH ENERGY DEMAND

south plaza - reflection pools
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The VOID:VOID condition allows for the
daily and seasonal flexibility of spaces. In the
evenings, the rooftop event space opens for
concerts and performances.
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LOW ENERGY DEMAND

HIGH ENERGY DEMAND

event space



47

section diagram detail



48

SR

void as object



49

PRESENTATION




50

DISPLACEMENT ECOLOGIES "&ns

This thesis defines displacement as the occupation of infrastructural voids for collective use. By calibrating these
panems of nwmpmnm ! Dmvose di: sdacemtm asa for mai strategy for leveraging issues of demand. The discipline

uably ity"- an agenda which responds to demand with
uncmascd elﬁmnq This |hcs is suggest that symms of efficiency can instead be leveraged to gencrate new modces
of collectivity.
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PRESENTATION BOARDS 1-2
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PRESENTATION BOARDS 9-10
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ORAL DEFENSE PHOTOGRAPHS



PHYSICAL MODELS

DETAILS - PLEXI MODEL
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INFRASTRUCTURAL

COLLECTIVE

PLASTER CONCEPT MODELS - VOID:VOID




PLEXI MODEL - PLANS
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SITE PHOTOGRAPHS



DISPLACEMENT MAPPING




LAS PALMAS - TOPOGRAPHY MAPPING
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