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Preface
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CONCRETE, Monolithic vs Fragmentary

Josep Ferrando

RET, BASHA
(G308 FIN e

Matter & Light

In the essence of the architectural project or
the final built work resides an inherent duality:
the place and the architect. The place always
imposes itself, and architects adapt our meth-
od, gaze and, with it, a personal interpretation
that will prevail during the process. This duality
between the immovable state of reality — the
context and the territory —, and our interpreta-
tion of it is combined in the project and, finally,
is realised in the built work.

The architectural work, as a combination of
matter and light. The volume (matter) in as far
as the inanimate object: silent and still. And
light (indefinite space), like a void defined by
matter: alive, moving, dynamic.

In order to reach this symbiosis between mat-
ter and light, between the definition of space
and the habitable space, the architect works
in a place with a context, a place that imposes
itself and that cannot be ignored and that must
be addressed.

This architectural process is managed through
many types of documents. A language is gen-
erated by the architect (personal and specific)
from the place. It is the origin of a story that,
in some cases, will arrive at its ultimate goal:
to become spaces can be inhabited by people
and can shelter new stories.

If the solid is not defined, there can be no hab-
itable void. Without matter, there is no light,
and therefore, no life. Nor architecture. Rec-
ognising a place and the process of adapting
ourselves to it affords the architect the ability
to provide it with life. It gives us the opportu-
nity to bring matter to life through a correct
interpretation of light.

Tectonic & Stereotomic
Construction materials owe their qualities to

a specific technical procedure: tectonic (car-
pentry) or stereotomic (stonework, masonry).
Therefore, the construction system that addresses
the detail must be honest with the requirements
of the material.

We can classify the materials into two groups
according to the way it relate to each other.
We work with aggregated materials (steel,
wood, prefabricated ...) and mouldable materials
(in situ concrete, cast steel, adobe ...). When it
is about shaped or aggregated materials, is the
joint’'s construction detail that defines the expres-
sion of the aggregation unit relative to the set.
In the case of amorphous or malleable, detail
expresses unwillingness to recognise the mo-
ment when two materials meet and that is why
these are considered stereotomic or monolithic
materials. We see in some examples the ability
of architecture to generate ambiguity between
the construction system used and its final ap-
pearance; always through the development of
the constructive detail in the design process.

Concrete “in situ” & Precast Concrete

The difference between the reinforced concrete
“in situ” and the use of precast concrete is
that in the former case an amorphous mate-
rial is set up in the construction site and in the
second, one that is already shaped. One has
the advantages of monolithic, while the other
allows manipulation. The first takes advantage
and accepts the imperfection of the construction
site and the second benefits from the precision
required by the design process.

In the case of precast concrete construction
the weather conditions (temperature or humid-
ity) do not affect its use in construction, but in
the transport of its parts.

Precast concrete has many advantages for the
architect and the project’s execution:
Planning: it allows the architect to face up a
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project from its inception along with the crafts-
man-builder, optimising obstacles, reducing
costs and avoiding contingencies.

Customisation: it allows customising the
finished material textures and more complex
mixtures. The use of architectural concrete
provides versatility and flexibility in the design,
also as regards sizes, shapes, colours, etc.

Time and cost control: it allows talking about
prices and closed deadlines since the time of
contract signing.

Optimising Performance: it decreases of the
execution work’s time, guarantees the safety
during manufacture and installation, achieves
reliability in all the phases of the project and
minimises deviations from the project.

Absence of residues: precast concrete work
does not provide residue in the construction
site nor in its manufacture, since it can be
reused as raw material without affecting the
characteristics of the finished product.

Continuity & Discontinuity
Monolithic concrete expression “in situ” gives
the appearance of a moulded object to the
construction, that is, the arising of a work
through extracting materials.

A key feature of the precast concrete is its dis-
continuity. Opposite to reinforced concrete “in
situ”, a prefabricated building will never be a
single piece, and the resolution of its joints will
determine the system behaviour.

Mould & Material

Whereas the construction system is based
on industrial production, which considerably
increases the quality of their physical and
chemical characteristics: strength, surface fin-
ish, adhesion, corrosion resistance, etc.

It is a material manufactured by moulding and
capable, without forgetting the characteristics
of the raw material, to adopt any shape and
thus to conform the pattern that will be repeat-
ed.

The surface finishes that can be achieved with
precast concrete can be summarised as fol-
lows:

1. Smooth: surface finish of the mould direct-
ly.

2. Texturised: finishing of the panels by em-
ploying the negative moulds of the textures to
be obtained. Choosing reliefs or finishes that
prevent the formation of deposits of dirt is rec-
ommended.

3. Sand blasting: with this treatment it can
be obtained a fagade’s surface finish on which
can be appreciated from a fine sand finish up
to a coarse one, depending on the degree of
intensity of mechanical treatment, consisting
on the sandblasting pressure over the panel’s
face side.

4. Arid relief: exposed arid finish, ranging
from a few tenths of a millimetre to several
millimetres, by the employment of a paper or
primer that retards the setting of concrete.

5. Acid washing: this is achieved by applying
a dilute acid or other products.

6. Polished: with this mechanical treatment
panels with a completely smooth appearance
can be obtained.

Joint & Monolithic

In the section “Tectonic & Stereotomic” it
points to the concept of ambiguity in architec-
ture relative to that the eyes can see. Ambigu-
ity cannot get confused with being dishonest
or inconsistent with the construction systems
and materials we use. The concept of ambigui-
ty responds to the possibility for an architect to
get a result — connected to the concept of the
building and the expected atmosphere to be
transmitted — through work and development
of the constructive detail and the conformation
of the materials going beyond its characteris-
tics by definition.

The classical played with the effect of perspec-
tive and a single material. Today we have the
opportunity, thanks to industrialisation, to re-
fine the details of the union between different
materials and pieces.

In the precast concrete exists the problem —
or not — of the joints. Far from thinking that
initially with it the sense of monolithic is re-
jected, it should unite their efforts, as we said,
the study of the details of joints that generates
the union of pieces or patterns. By studying the
shadows produced by the textures on a surface
we can hide and therefore perceive a single vol-
ume or, on the contrary, accentuate and even
modify. The possibilities are endless. In this
book a few examples of buildings with precast
concrete fagades that meet any of the above-
mentioned characteristics are collected.
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Overview

Basic Information
of Concrete
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Concrete is a composite material composed mainly of water, aggregate and cement. Often, addi-
tives and reinforcements are included in the mixture to achieve the desired physical properties of the
finished material. When these ingredients are mixed together, they form a fluid mass that is easily
molded into shape. Over time, the cement forms a hard matrix which binds the rest of the ingredients

together into a durable stone-like material with many uses.
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1. History of Concrete

Concrete additives have been used since
6500BC by the Nabataea traders or Bed-
ouins who occupied and controlled a se-
ries of oases and developed a small em-
pire in the regions of southern Syria and
northern Jordan. They later discovered
the advantages of hydraulic lime — that is,
cement that hardens underwater — and by
700 BC, they were building kilns to supply
mortar for the construction of rubble-wall
houses, concrete floors, and underground
waterproof cisterns. The cisterns were
kept secret and were one of the reasons
the Nabataea were able to thrive in the
desert. In both Roman and Egyptian times
it was re-discovered that adding volcanic
ash to the mix allowed it to set underwa-
ter. Similarly, the Romans knew that add-
ing horse hair made concrete less liable
to crack while it hardened, and adding
blood made it more frost-resistant.
Concrete is one of the most durable build-
ing materials. It provides superior fire
resistance compared with wooden con-

struction and gains strength over time.
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Structures made of concrete can have a
long service life. Concrete is used more
than any other manmade material in the
world.

Famous concrete structures include the
Hoover Dam, the Panama Canal and the
Roman Pantheon. The earliest large-scale
users of concrete technology were the
ancient Romans, and concrete was widely
used in the Roman Empire. The Colosse-
um in Rome was built largely of concrete,
and the concrete dome of the Pantheon is
the world’s largest unreinforced concrete
dome.

After the Roman Empire collapsed, use of
concrete became rare until the technology
was re-pioneered in the mid-18th century.
Today, concrete is the most widely used
man-made material (measured by ton-

nage).

2. Applications in Architectural Field

Concrete is the oldest and the most

widely used synthetic building material,

currently produced at a rate of over five
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billion cubic yards per year and reportedly
the second most consumed substance af-
ter water. It is easily taken for granted as
the surface of everyday elements of infra-
structure such as streets and sidewalks.
It is also strongly associated with utilitar-
ian structures such as parking garages
and power plants, along with a variety of
cheaply built and often poorly designed
public and commercial buildings of the

mid-twentieth century.

This common and apparently mundane
material also, however, makes possible

structures of extraordinary beauty and

immm T e u

creativity. Concrete has been the indis-
pensable medium for numerous architects
and engineers attracted by its sculptural
and expressive possibilities, and indeed,
reinforced concrete is arguably the quint-
essential material of the Modern Move-
ment in architecture. Its strength and
versatility have allowed unprecedented
experimentation with forms, surfaces, and
structural frames, yielding numerous be-
loved landmarks ranging from Frank Lloyd
Wright's Falling water, with its audacious
cantilevered balconies, to Australia’s

highly evocative Sydney Opera House.
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Chapter 1

Cast-in—place
Concrete

F—= WFRRET

Cast-in-place concrete walls are made with ready-mix concrete placed into removable forms erected
on site. Historically, this has been one of the most common forms of building basement walls. The
same techniques used below grade can be repeated with above-grade walls to form the ground floor

and upper levels of homes.
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1.1 Components, Including Insulation
(See Figure 1.1 to Figure 1.4)
Cast-in-place (CIP) concrete systems are
relatively straightforward. Steps required
include the placement of temporary forms
and placing fresh concrete and steel rein-
forcement. Although it is possible to batch
concrete on site, ready mixed concrete is
widely available and is usually delivered

by a ready mix supplier.

Although uninsulated walls were common
in the past, changing energy code require-
ments are more or less eliminating walls
without insulation in most climates. This is
the case with all types of systems, includ-
ing concrete, wood, and steel. Energy is
simply too important in terms of its cost
and environmental impact. Concrete’s
thermal mass helps moderate temperature
swings, but cannot provide the improved
energy performance mandated by codes
unless the wall system contains insula-
tion. In the past, therefore, insulation may
have been an optional component of a
cast-in-place system, but it is increasingly

included in contemporary construction.

The most common formwork materials
for casting concrete in place are steel,
aluminum, and wood. Many wood systems
are custom manufactured and may be
used only once or a few times. Steel and
aluminum forming systems, on the other
hand, are designed for multiple reuses,
saving on costs. Metal panel forms are
usually two to three feet wide and come
in various heights to match the wall.
Most common are eight and nine foot tall

panels.

14

1.2 Installation, Connections, Finishes

Casting concrete in place involves a few
distinct steps: placing formwork, plac-
ing reinforcement, and pouring concrete.
Builders usually place forms at the cor-
ners first and then fill in between the
corners. This helps with proper align-
ment of forms and, therefore, walls. Re-
inforcement bars (“rebar” for short) can
be erected before either form face as a
cage or after one side of the formwork is
installed. Once both form faces are tied
together and braced, concrete is placed
in the forms via truck chute, bucket, or
pump. Forms should always be filled at an
appropriate rate based on formwork man-
ufacturer recommendations to prevent
problems. Although blowouts are uncom-
mon with metal and wood forms, misalign-

ment could potentially occur.

For single-family residential construction,
wall thicknesses can range from four to
24 inches. Uninsulated walls are typically
six or eight inches thick. Walls with insula-
tion are generally thicker when they con-
tain an internal layer of insulation: either
the inner or outer wall layer has to serve a
structural function. Cast-in-place walls are
generally thicker than frame walls (wood

or steel).

Reinforcement in both directions
maintains the wall strength. Vertically,
bars are usually placed at one to four feet
on centre, and tied to dowels in the footing
or basement slab for structural integrity.
Horizontally, bars are typically placed at
about four foot spacings in residential
applications. Additional bars are placed

at corners and around openings (doors,
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