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ABSTRACT

There is an undefinable order in the universe.
In our solar system, nine planets revolve
around one sun.  The earths� orbit around the
sun takes 365 days.  The moons� orbit about
the earth take 30 days.  The earths�
revolution about its own axis takes 24 hours.
The sun rises in the east and sets in the west.
This is how man begins to define his portion
of the universe, to distinguish limits.  There
is much more to explore, learn and explain.
As humans we subconsciously desire a
harmony and balance around us.  Order.  It is
a physical, tangible presence that we can see,
label and understand, which is evident
throughout the human existence.  We have a
need to define, regulate and establish rules,
to create order.  Order permeates our lives on
a daily basis.

This thesis seeks to give order to a structure,
a  House.  It is the study of grids, columns
and walls in relation to the structure that it
supports.  A sixteen square grid is a constant
of this project.  It is the controlling element
that gives rise to the placement of the walls
and columns. Walls and columns are placed
with in the house according to an order that
is defined by the grid.  Materials are also
used to distinguish boundaries of the grid
establishing its influence throughout the
house.
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INTRODUCTION

This book gives order to both
the thesis (the idea) and the
project (the house).

One of the challenges that face
an architect is to be able to
understand the conditions of
where one is building.  Each
site is different, climate and
culture can have a direct
impact on the design of the
structure.

The idea is a house on Saint
Croix.  The statement, �a house
on Saint Croix� raises
questions, what does it mean
to dwell?  What is necessary to
dwell?  Where is it necessary to
dwell?

To answer these questions one
has to look at the context, to
understand the conditions of
the site.  One must
comprehend and discern the
culture and climate of island
living on St. Croix.

The evolution of this thesis
and project has not been a
linear progression, questions
and answers overlap and return
to ask new questions.  These
questions and answers have
come together and form a
whole.

An IDEA.

A HOUSE.

A BOOK.
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About Saint Croix
Recorded history began in 1493 when the island was
discovered by Christopher Columbus.  Natives were called
Carib Indians who called the island �Ay Ay�.  Now claimed
for Spain it was renamed Santa Cruz, Spanish for Holy
Cross.  In the 1500�s the English and Dutch settled on
opposite ends of the island and began to exploit its
agricultural potential.  The French replaced the English
and Dutch in the early 1600�s.  For a short time the
Knights of Malta had possession of St. Croix, by 1665
ownership was returned to the french crown.  The Danish
West India company purchased the island in 1773 and in
1835 the first town was established, Christiansted.
Strict building codes were set in place that only allowed
structures to be built of stone or brick, after a fire
destroyed the town. Christianstead was rebuilt and an
second town was built in 1851, Fredricksted.  In march
1917 the United States purchased St. Thomas, St. croix and
St.  John and today are known as the US Virgin Islands.1

The climate is sunny and tropical year round with the
average temperature at 79 degrees.  The island has
topographical extremes, desert like conditions on the
east end and a rain forest on the west end.  It is part of
the leeward island chain in the Caribbean sea.  Rainy
season is from May to October.  Hurricane season is from
June to  November.2
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CONTEXT

A hilltop,
on an island,
in the Caribbean,
United States Virgin Islands,
Saint Croix.

The site is located on the
east end of the island.
This terrain is considered
desert like.
The west end of the island
is a rain forest.

The site has a 360 view.
Water view to the north.
Water view to the south.
Hills to the west.
Higher hills to the east.
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Boundaries,

not
something
that
divides,
something
that
includes,
edges.

Place,

contains
and
gathers
things.

Things,

objects
that
mark
a
way
of
life.
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Two walls of earth - the hills,
two walls of water -  the sea,
the sky is the ceiling,
a room in the universe.

To dwell is to inhabit.  To dwell in St. Croix, on a
hilltop, between walls of the sea, an endless horizon,
is the need to make a boundary, define an edge
in a place where there is no tangible limit.  A low wall
establishes �a room�, it contains, gathers and holds.
It allows one to inhabit the place, to be �inside� while
being �outside�.  It makes a physical boundary.  It is
a part of dwelling, a structure that protects, holds
and contains and makes one feel secure.
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Public/Private

As one approaches the house one receives a
view of the public facade.  As you enter,
it becomes apparent that you are entering
a more private realm.  The landscape opens
up and one is faced with a variety of layers.
A pool is encountered, beyond a low wall that
acts as a physical boundary and encloses
an outdoor room. Past this wall is more land,
then water and sky meet to form the horizon.
Endless, yet a definitive boundary.

An invitation into a more private area is
encountered as one enters into the house.
The main living area is on the first floor,
the curved wall, a transition element, moves
one horizontally  from a public to a private
space.  The vertical transition also moves
one to the more private areas of the house,
the bedrooms.

The move from public to private
areas is a transition that begins
from the moment one enters
thorough the main portal.
It is a formal movement,
like a snail pulling itself
into its shell, seeking
protection from the
outside world.
A safe place,
a haven.
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PROGRAM

This project is a house and a guest house, a pool
and an area to sit outside protected from the sun.
The essence of �house�, the spirit of �house� as
opposed to the institution of �house�, is a haven.
A place to isolated from the outside world.  One is
invited in through the portal into a more private
world.  A large outdoor room, a place that is
defined by low walls creating boundaries.

The Greeks and Romans had courtyards, they
were contained within the house itself.
The main purpose of the courtyard was to provide
water and light for the interior of the house, but it
also served as a place to gather protected from the
noise of the street.

A more modern example of a house with an outdoor
room is the Farnsworth House by Mies Van der
Rohe.  The patio, elevated from the ground is seen
more as belonging to the house than to the land.  In
plan it is clearly read as part of the house.  While
there are no walls that mark the boundary of the
patio, visually the landscape becomes the walls of
this room.
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STUDIES

Division of a whole.
How do you divide a whole?
What are the relationship of parts to the whole?
How do you rejoin these pieces?
What is the new relationship of the parts?

These questions led to a study model using both wood
and metal.  The piece of maple was divided and rejoined
by a bar of brass.  As the parts were reassembled their
relationship to the whole was reassessed.

This studied generated a search for order.

Order  - pertains not only to
things that are, but also to
things that are not yet.

Order  - is ultimately beyond
description.

Simply, �order is�.3

    Louis I. Kahn
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    How can order be established?
    How can it be maintained throughout?
    In this project the grid became the organizing
    principle, and the square became the defining unit.

    When using a grid, what happens to the walls?
    Do they exist within the grid or do they exist on
    the grid?

The idea of grid, is this seen as
one square?  A whole?  Or is it seen
as sixteen individual squares?

What happens when columns are
introduced at the points of intersection
on the grid?  Do they become part of
the walls?  Can they stand on their own
or do they blend in with the existing
order and have no life of their own?

A more complex statement about
walls and columns is the
introduction of a second grid, of
columns, independent of the first
but contained within it.
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PRECEDENTS

In order to further explore the idea of grid it becomes
imperative to define the basic operational unit, the square
and how it is used.

A square represents the pure and rational. Rational
meaning capable of being expressed exactly by a ratio of
1:1.  It is static and neutral.  A square is non hierarchial
and non directional.4

A grid can be defined as two or more intersecting sets of
regularly spaced parallel points where lines intersect.  The
organizing power of the grid results from the regularity
and continuity of its pattern the pervades the element
that it is organizing.  Its pattern can establish a constant
field of reference points in space.5

There are a number of ways of establishing a grid.  Here I
have explored three possibilities and examples of each.
The first is a four square grid.  In the early 1900�s, prior
to the depression many houses were built that used a
four square grid.  It was a house with two floors and four
equal size rooms on each floor.  This type of plan was
seen as too limiting for the architects of the time.

Another possibility is the nine square grid.  The Casa Tonini
by Bruno Reichlin and Fabio Reinhart is an example of this.
The walls in this house are placed on the �grid line�.  By
removing walls from the center square, two corridors are
formed that link the four rooms on the ground floor.
There is a symmetry on either side of the central hall in
either direction.  Andrea Palladio�s villa Rotonda is a more
complex nine square.  The central square becomes a circle.
The space between the circle and the orthogonal grid
serves vertical circulation.  Horizontal circulation occurs
through openings in the circle.  The center square of both
the casa tonini and la rotonda are paid homage by
remaining open to the second floor and marked by a
dome in the latter and a clearstory in the former.

      Villa Rotonda

      Casa Tonini
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An example of a sixteen square grid is the Villa
Savoye by Corbusier.  The plan is based on sixteen
squares which is given a dominant axis by the
extension of the grid at its ends.  To further mark
the dominant axis, a ramp straddles the center
line of the square.  This ramp begins on the
ground floor and continues up to the roof terrace,
thus making the dominant axis visible on every
level.  Pilotis mark the grids intersecting points.
These columns allow the placement of walls any
where, inside, outside or on the grid, as desired.
There are places where corbusier breaks his own
rule and moves pilotis off the grid, however this
does not appear to diminish the evidence of  �grid�.

This thesis is a sixteen square grid.  While the
entire square is not enclosed by a formal
structure, boundaries are delineated by walls that
mark the edges of the �house�.

               Villa Savoye
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Wall

Luis Barragan�s house as described by Emilio Ambasz,
�is at once a garden and a house, inextricably bound
together.�6  The walls enclose the house and the
landscape around the house, joining the two.  House
and garden become linked.

The Farnsworth house, by Mies Van der Rohe,
embraces its surroundings and invites the outside in.
Boundaries if the house are not marked by the glass
walls but the elevated floor, which extends past the
glass out to the patio.  The �house� is perceived as the
enclosed structure and the open patio space.  Physical
boundaries of the Farnsworth house are the man made
structure.  Nature, trees and shrubs become a
secondary wall that encloses the house.

The walls of the Barcellona Pavilion, by Mies and the
Villa Savoye, by Le Corbusier are non load bearing
structures.  The walls here respond to the program of
the building.

The Trenton Bath House, by Luis Kahn is a key point of
transition in his work.  Kahn said of this project, �if the
world discovered me after the Richards Tower Building,
I discovered myself after designing that little bath
house in Trenton.�7  The building has a visual clarity.
Each functional unit is distinctly defined by its own
structural volume.  The walls enclose and define
boundaries.

           Trenton Bath House

       Barragan
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Column

Columns are vertical linear elements in architecture.
They can be used literally as structural elements or
figuratively to establish points in space.

For Andrea Palladio the column is an important
element in his work.  There are four conditions of
�column�  that he recognizes.  A column stands alone
to support the roof.  This can be seen in the Villa
Rotonda, six columns stand at the entrance of each
portico.  The second, the column is part of the wall.
An example of this is in the Basilica on Vicenza,
columns are used to regulate the horizontal space by
vertically dividing the facade.  This is called an
engaged column, this may occur on the facade of the
wall or at the end of the wall, as in the case of the Villa
Sarego.  The last condition of column is one that is
used in the Villa Valmarana, two columns are placed
between the wall.  They mark the entrance of the
building but are read as part of the wall without
actually being physically joined to the wall.

The Trenton Bath House by Kahn, columns are used as
�servant� spaces.  The columns are eight foot by eight
foot hollowed out squares, which contain bathrooms,
storage spaces or act as vestibules.  The roof of each
unit rests on the columns.  The columns serve to
support the roof, the walls function is to enclose and
define the boundaries.

   Trenton Bath House

       Villa Rotonda
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THE PROJECT

The idea of grid is acknowledged
throughout the house.  Both the floor
plan and the reflected ceiling plan
recognize the different zones by
changes in material.

In the floor plan the place between wall
and column is tile.  The area between
the columns is wood and the center of
the room changes back to tile of a
different scale.

In the reflected ceiling plan the place
between column and wall is glass.  The
place between the columns supporting
wood beams, and the center is the
exposed structure of the roof.
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To continue with  the idea of acknowledging the
grid, it had to be apparent outside as well as
inside.  The original grid line is continuous
concrete, the column grid line is fourteen  inch
block and the open areas of the grid are pavers.
The effect of the pavers is that of a carpet for
outdoors.  It establishes its own pattern woven
into the earth, defined by the grid.
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south

north
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In this detail drawing of the stair, the curved wall is one
quarter circle that has its center point where the two
walls of the house intersect.  In the elevation, the stair
tread is pulled away from the wall, it can be read as part
of the wall but still remain independent of it.
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In this detail drawing of wall, column and roof one can see
how they relate to one another.  The column is pulled away
from the wall, the roof rests on the column, and the roof
connects column to the wall.  As light enters through the roof
it is reflected from the beam back to the wall.  From the place
between column and wall one can see the rain as it flows
down from the roof into the gutter.  The gutters downspout is
within the wall and carries the water down to the cistern.
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Axon A clearly defined the volume of space.  The columns penetrate the
second floor and stand on their own.  The curved wall moves one
around the corner of the house.  It is a strong visual element in
itself, extending from the first to second floor.
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Site Plan The placement of the house on the site
does not run directly north/south.  It is
placed at an angle in response to the
conditions of the site.  The prevailing
wind is from the north east, angling
the house gives a greater exposer to
more surface areas with windows and
keeps the house cool without air-
conditioning.  The main body of the
house also protects the pool from the
wind.  The sun and wind together
cause water to evaporate quickly, and
water is a precious and expensive
commodity in the Caribbean.
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south

north
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East Elevation The windows have their own order.  They respond to the site.
They pull the eye horizontally rather than vertically.  The corner
window in the east elevation extends from the first floor to the
second floor.  Its order, while in keeping with the other windows,
responds to the house and its interior.
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North Elevation As with the east elevation, the north elevation has a large first to
second floor window.  This is the fulcrum of the house.  These
windows on the corner indicate that this section is different and
acknowledges it, a place where  a transition occurs.
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West Elevation In the Caribbean the sun is more intense and constant.  There are twelve
hours of sunlight during the day, from 6 AM to 6 PM.  Many of the houses
on St. Croix use shutters to block the sun.  Some have two sets of shutters,
places that are air conditioned frequently use glass as the interior shutter,
while places that don�t have louvered interior shutters  (these allow for the
breeze to enter while at the same time keeping the heat of the sun out).
One of the challenges here was to maintain a view, but at the same time
minimize the amount of direct sunlight and heat entering the house.  An
effective solution is a series of two foot square windows.  The depth of the
windows is the thickness of the wall.  The wall acts as a brisolei, keeping
direct sunlight from entering the room.  The view is maintained.
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South Elevation Above each window is another shading device, they extend out eight
inches.  The same device is located above each of the doorways and the
depth is increased by two feet.  This along with the thickness of the
walls (approximately thirteen inches) effectively keeps the glare of the
sun to a minimum.  Aesthetically the extended shading device offers the
facade of the building some relief.
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Ground Floor Plan

1. Pool
2. Cistern
3. Garage
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1.  Gazebo
2.  Pool
3.  Bedroom
4.  Bathroom
5.  Kitchen
6.  Living Room
7.  Entrance �tunnel�
8.  Living Room / Kitchen
9.  Bathroom

The entrance to the house is the passage through the main house (on the left) and
the guest house (on the right).  As you enter the guest house, the main living area is
on the first floor.  The kitchen and living room are combined and the bathroom is
tucked away under the stairs.  Entering into the main house you first encounter the
living room, this adjoins the kitchen.  It is in this corner of the house that the grid is
broken.  There is a curved wall, that acts as a transitional element.  A curve defers to
movement.  The movement here is both horizontal and vertical, movement which
goes from public to private.  The wall itself moves around the kitchen through to the
back bedroom.  The stairs pull one up and around to the upstairs bedrooms.

First Floor Plan
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Second Floor Plan

1.  Bedroom
2.  Bathroom
3.  Open to below
4.  Bedroom
5.  Open Terrace
6.  Bedroom (Guest House)

On the second floor the main house and guest house are reunited by an open terrace.  There
are stairs from the passage that lead one up to this more private space.  The upstairs of
both houses are the bedrooms.  One of the difficulties of working within the organization of
a grid is that it becomes hard to break the established order.  Given this thought, instead of
trying to force closets into this organization i began to think of furniture to fill the need for
storage.  An amoire would serve as a closet.  Its principle of design organized in a way
similar to that of the house, giving it a relationship to the house.
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Roof Plan

1.  Main House
2.  Open Terrace
3.  Gazebo
4.  Guest House



65

1

2

3

4



66

East West Section

1.  Main House
2.  Guest House
3.  Open Terrace
4.  Entrance �tunnel�

View from Guest House looking South
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North South Section View from Living Room (a) toward Kitchen

1.  Gazebo
2.  Bedroom
3.  Open to below
4.  Kitchen
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a
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North South Section

1.  Gazebo
2.  Pool
3.  Open Terrace
4.  Entrance �tunnel�
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North South Section Guest House Bedroom looking South

1.  Gazebo
2.  Bedroom Guest House
3.  Living Room
4.  Bathroom
5.  Garage
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CONCLUSION

An exploration of order as it is
defined architecturally is the topic
of this thesis.  Structural elements,
materials and floor patterns create
the ordering device �grid� that is
literally experienced as one moves
from room to room.

The regularity and uniformity of
the grid is both a strength and a
weakness.  Without diversity, the
grid can lead to static or
monotonous architecture.  In
contrast, architecture with random
arrangements of elements can lead
to chaos.

A small house is an investigation
of the strength of a uniform grid
tempered with human diversity.
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