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Top: Fractal arrangement in cactus.
Middle: Golden Ratio typical of shells.
Bottom: gold section - typical of all
cosmic processes.

Right page, top: Pentagon - the most
efficient polygon demonstrating an
effective fractal structure.

Bottom left: Rectangles based on the
golden ratio in an ascending order,
forming a spiral section expressed by the
Fibonacci Series - typical of almost any
structure in nature.

Bottom right: Pythagorean Theorem —
a diagonal, from which at least ten valid
theorems can be derived.
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Top: John Curtin School of Medical Research in
Canberra, Australia, by Lyons Architects.

Bottom: Quingpu pedestrian bridge, Beijing,

by CA-DESIGN.

Right page, left: Snowflake - a fractal structure that
can be described by a two-dimensional continuous line.
Right page, top right: Fractal structure in vegetation,
expressing the golden ratio swell.

Bottom right: Fuller Building, by architect Daniel
Burnham on Broadway, corner Fifth Avenue and 32nd
Street, Manhattan.
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This page: The cantilever "trick" repeated
by OMA at G-Star RAW headquarters,
Amsterdam.

Right page, top: Balancing Barn - holiday
house in the east of England, by MVRDV.
Right page, bottom: Residential House in
Amsterdam with the cantilever balconies
that brought MVRDV world fame.
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Zappa Herzliya Pituach
Haphazard tilt of the structure
a number of architectural issue
as adaptation to the “topograp
rooftops below and creating arn
area and a sixth facade viewec
mall below.
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Zappa, Herzliya Pituach, 2014

Cultural buildings are the real test of urban
architecture. A symbol of various and not
necessarily mainstream aspirations, they

are exempt from strict design rules. As such,
they are a rare opportunity for avant-garde
architectural expression. However, due to their
social role and relatively small number (to
residential buildings), these buildings are not
exempt from expressing a proper link to their
surroundings. That is, prominent in terms of
their design, but appropriate in terms of their
cultural content.

Recently completed in the Herzliya Pituach
Business Park, the structure resembling a UFO
in a locked compound, constitutes a classic

example of worthwhile architectural intervention.

Set on the un-exploited roof of the mall, the
structure gives it new meaning, and the dead-
end array - a much needed continuity.

A combined performing club with restaurant and
bar — a relatively new function that expresses

BT 2014 LORIX | 98 TN NITITR

a mixed-use typical of the sustainability

trend - this structure is another layer in the
reinforcement of one of the most popular
entertainment areas in the country, albeit at
the cost of weakening the city center, recently
renovated with relatively limited success.

The location of the building on an elevated plaza
favors a sculpted design seen from a distance.
However, functional needs requiring a wide
span free of support, focused the architects on
examining minimalist volumes alone.

A haphazard bias of the model during
examination of several alternatives, almost
immediately resolved all the design goals,
among which: a natural connection to the split
level construction; the creation of an interesting
entrance area beneath the raised end, thus
creating a sixth fagcade viewed from below;
adding an interesting dimension to various
functions located in the simple rectangular
space; and creating an attractive facade that
presents the new function in both the immediate
and distant vicinity.

The acoustic problem in a space containing a
performance stage while serving as a restaurant
and bar abuzz with sound, was resolved by
jagged partitions, curtains and sound absorbent
upholstery. Separation from the outside was
achieved by the aluminum envelope set on a
steel construction, insulated with 60 cm. thick
light multi-layered roofing boards. And spatial
arrangement, locating the lobby, entrance and
toilets on one side of the hall, while on the other
- an elongated bar, a box within a box.

The fact that the building functions mostly in the
dark made the artificial lighting a central design
motif. The white envelope was notched for
hidden lighting canals of a graphic composition
that complements the slanted positioning of

the structure, matching, as mentioned, the
"topography" of the structure below.

Above: The back service entrance.

Architects: David Azrieli, Arbel-Fidel Architects



in art, to achieve a dynamic effect of a
body in motion or in the process of falling.
As shown - diagonals are used to achieve
stability, and their most dominant use in
nature is the best evidence.

And anyone who doesn't believe it can go
ask God.
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Situated in Manhattan, “The Flexible NINNNY7 nUAINY nyxn - (JonIna) "wnan "1an”
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Cities" competition by Italian architect JOTINN INIYP YN [IDDT7X |2 1YON NN
Paolo, illustrating the gap between the

diagonal structure and its unrealistic

implementation.
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In reference to the volume to which it is
possible to transfer infinite parallel lines,
the line does not necessarily have to be
straight and a situation can be described
whereby the diagonal line and side are not
on the same plane. l.e. - each one has an
independent life, carrying rich informative
significance.

A cardinal component in architectural
language, the line has many meanings
symbolized by its thickness, length, color,
and character. As a symbolic entity, the line
is an informational reduction concerning
engineering data, functional implications
and social aspects. On this basis, one
may infer that the diagonal is a squared
reduction, for it is also carrying inferred
information about the polygon enabling its
existence, and the pythagorean theorem
speaks for them all.

The beauty of the Euclidean Geometry is
that it provides a foundation for endless
concrete situations, with minimal rules.
Notwithstanding, one of the important
findings discovered during the search for
non—-Euclidean Geometry, was thatdiagonal
lines passing between or as a continuation
of pentagon sides (the most effective being
the polygon), usually maintain the golden
ratio among themselves. Interestingly, this
is true on any scale, and even in diagonal
lines that connect the sides of seemingly
random vertices, which are overly found on
the drawing boards of leading architects.

Overly - because geometrical configurations
alone do not constitute architecture, unless
carrying relevant engineering, social or
spatial significance. That is, anything
charged with a purpose. And here is a real
story, explaining one of many .

The green lawns at Tel Aviv University
have always been fertile ground for social
interaction. A place where students love
to spend the recess, alone, in groups or
just lying there almost unconscious. The
lawn could actually be reached from any
point along the surrounding rectangular
paths - creating delicate spider web-like
trails. Until one day, the university gardener
decided to put up a sign prohibiting walking
on the grass. The prohibition was generally
obeyed, but at the center of the lawn
there quickly appeared a diagonal track
connecting with great precision two corners
of the surrounding path. This short cut is,
in my opinion, the path of logic, very much

2014 DOIIN | 98 VNI NITITN | [IDD7NA NNY

like Broadway Avenue in Manhattan, which
breaks the non-organic artificial grid.

The relationship between human needs
and their architectural expression was
not of course invented in my office,
nor in Manhattan. Vitruvius dealt with
it comprehensively in his book De
Architectura in the first century, inspiring
Leonardo Da Vinci who drew the Vitruvian
Man in the fifteenth century.

Needless to say, the relationship between
the sides of the square blocking the
Vitruvian man is based on the golden ratio
(1/1.681) that not surprisingly characterizes
all structures in nature, and in architecture
- all sacred structures, particularly those
that surprisingly survive the events of
time - not because they are sacred, but
mainly because of their innate engineering
wisdom.

The relationship between the golden ratio
and the numbers behind, in front and
below as explained through the Fibonacci
Series (not related to TV...), formulated at
the beginning of the thirteenth century by
Italian mathematician, Leonardo Pisano
Bigollo, known as Fibonacci.

No less interesting is the fact that the
Fibonacci graph constitutes an iron rule
in the capital market where no decision
regarding the purchase or sale of shares
is made without it. This simple law, which
maintains order between all parts of the
system, whether deliberate or random, also
explains the commonly used golden ratio
in sacred structures, where it is carefully
implemented with the understanding that
the laws of nature are divine - from the
amazing order of sunflower seeds to the
spiral fan-shape of black holes billions of
light (or dark) years from us.

Not for no reason did successful architects
advocate imitating the laws of nature,
and Frank Lloyd Wright - the father of
contemporary organic architecture whose
buildings (or the like) are scattered all over
the world, is not the only one. Another
proponent of the golden ratio was Charles
Edward Jenner - Le Corbusier. Although
at the beginning of his career he opposed
the use of sacred geometry, claiming that
its mystical connotation might obscure
the functional code, his attitude to the
golden ratio changed dramatically after the
1927 publication of Matila Ghyka's book:

Aesthetics of Proportions in Nature and
in the Arts. The attitude to the golden ratio
was further reinforced by Le Corbusier
and others from 1931, after the publication
of Matila Ghyka’s second book, Golden
Number, Pythagorean Rites and Rhythms.

Le Corbusier’s interest in aesthetics and
musical harmony, naturally based as well
on the golden ratio, later found expression
in all his buildings by a repetitive module,
its measurements were of an average
man height (1.83 cm) raising his hands
to a height of 226 cm. Its width of 1.40
cm was determined in accordance with
the golden ratio. The use of later modules
reached a peak, especially when architect
mathematician / musician, lannis Xenakis,
who worked in his firm, was responsible
for the design of the Phillips Pavilion in
Brussels, the Dominican Priory, St. Marie
de la Tourette, near Leon, as well as several
government buildings in Chandigarh.

Dutch architectural firms like - OMA and
MVRDV got where they did, understanding

the “natural” link between architectural
complexity and structural  simplicity.
MVRDV's breakthrough occurred via

the cantilevers balconies of the Wozoco
residential building in Amsterdam, and
most recently the "Balancing Barn," where
the observer tries to discover the hidden
diagonal support that holds it in the air.
Rem Koolhaas recently adopted this line
in the G-Star RAW building in Amsterdam,
but there the "trick" is exposed, and the
diagonal support is visible inside.

A sentence and a half in conclusion:
Mandelblot’s fractals had no binding
connection to nature. As a mathematician,
he was looking for a simple geometric
structure that allowed an infinite sequence
of complexity. However, his theory
contributed to the development of the
associative parametric design, currently in
a wide use in architectural firms.

As Mandelblot (and others) stated, the key
question in architecture is not the quality
of the line, but its relationship with other
lines. Since the slanted line is meaningless
without relationship to the polygon it
dissects, any application of meaningless
diagonals resembles the fast-moving hand
of a person pretending to write English,
without any idea of the letters' form.

Slanted lines are used in architecture, as



‘complicated | why diagonally?
1S sometimes
longing for simple

Ami Ran

The constant need to adapt architecture to daily life has
recently been unprecedentedly challenged. The virtual
world - so predominant in our lives - is characterized by
unbounded multi-dimensional forms. This leads to a constant
search for equivalent formats in architecture, while heavy
clumsy buildings, still connected to the real world, constitute
(quite rightly) the starting point of design. The fact that in
other areas of life, such as medicine, commerce and daily
administration, virtual achievements are skyrocketing only
increases the confusion. However, desperate attempts to free
architecture from its necessary obligation to eternal stability,
mainly through responsive buildings, are grasped so far as

experimental gimmicks.

Immanuel Kant - one of the most influential
philosophers on the universalization of
modern thought, argued that the limitations
of human knowledge stem from the inability
of the brain to let go of perceiving the world
through three dimensions alone. He argued
that in order to perceive the conceptual
world as real, we need a theoretical
infrastructure independent of the three
dimensional empirical reality.

The literal meaning of the Latin term
'dimension' is ‘means of measure’. l.e. -
one or more parameters that are required
to describe the form or location of an object
in space. In the real world this usually
means length, width, and height. The
accepted explanation of real space is that it
is an integral part of the universe. Thatis - a
spatial system of objects with defined and
measurable form. Virtual space, however,
being only an informative entity, has neither
concrete form nor concrete location,
and therefore cannot be described by
conventional dimensions.

This assumption, rightly or wrongly,
whereby the difference between real and
conceptual realities could be expressed in
the difference between Euclidean geometry
and more complex geometry has led to the
search for complex architectural solutions.
However, it is clear that man and his basic
needs have hardly changed during the last
thousand years, and one might even say
that nature around us still maintains her
principles with divine meticulousness.

For instance, String Theory, attempting
to describe the forces in nature, refers
to nine dimensions. However, Fractal
Theory indicates that one can describe all
configurations in nature, by two or three
dimensions alone, although some appear
so complicated it seems to the human brain
that it requires the brain of a computer to
describe them.

However, fractal exploration, which
began in the nineteenth century, points
to a completely different way of thinking.

First observed in 1883 by the German
mathematician Georg Cantor, the inventor
of the "set theory", referring to repetitive
objects, aspiring to infinity, on any scale.

Along these lines, important findings
were discovered in 1904 by Swedish
mathematician Helge von Koch, who
investigated the basic element of
snowflakes. Koch proved that in order to
describe their endless configurations, one
can use a repetitive element of a two-
dimensional line, resembling an EEG made
of an open triangle. Ninety years later, this
principle served as the basis for Benoit
Mandelblot’s formulation of Fractal Theory,
within which the term "Fractal" was first
coined.

It is important to note that Mandelblot
did not only focus on earthly nature, but
on the description of infinite phenomena
characteristic of all life processes, whether
tangible - such as a liquid, or conceptual -
such as economics. In the introduction to his
book, The Fractal Geometry of Nature, he
writes: "Clouds are not spheres, mountains
are not cones, coastlines are not circles,
and bark is not smooth, nor does lightning
travel in a straight line."

Essentially made of rectangular volumes
(even if they look amorphous), buildings
are loaded with details based on diagonals
- trusses, collapse resisting supports,
cantilevers; roofs, beams, cornices and
bundles - in short, anything meant to reduce
the weight of constructed mass, improve its
stability and maximize its efficiency.

Diagonal is defined in Wikipedia (sorry
for the superficiality) as a “slanted line
connecting two vertices of a polygon that
are not on the same side. Therefore — a
triangle has no diagonal line, a square has
two, and a pentagram - five."
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