PRECAST CONCRETE ELEMENTS

Experiences from Gulf Precast

Precast in School and University Developments
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Over the last years, the United Arab Emirates (UAE) has deployed considerable efforts to further enhance its educational infrastructure, capi-
talising on the richness of the UAE’s population diversity, to offer prestigious and internationally recognised education both for the future
regional leaders and for its expatriate population. Gulf Precast, a UAE leader in precast manufacturing, has participated in the construction
or refurbishment of twenty three schools and universities since 2000. This article explores why Precast is the construction technology of
choice when it comes to school and university developments, and through the case study of the construction of the prestigious Paris
Sorbonne University and New York University in Abu Dhabi, analyses difficulties faced and overcome.

Coadat) Baniall A yal) L) (8 SISl g sl o) 5 cpe 8ol 5 Apnssl) Lpanberl Lty 3 50 5 e 13 s Basiall Ay yadl il 5La¥ ALy il dpalall ol sind) DA
A s 80 ) AS IS (il il sn) unall Bl Al A4S 58 G yirall o LSl 5 Jifiunally 81 508 (e JST Apuailly @y 510 90 Lgy b jine 5 aalerl] 48 ga yo ralie
Casal) a5 A 038 Y+ v e dle Miedaala ghas jhe (95 pie 5 A Cupay b el Apadatl) A sl 0 sgmna 345 3 S L Cal) Al cilaiiall saaiall gy el ) laY)
Ol Aeala (e S ol Alla Al 53 A e Liadf g Amalall 5 3 padl) sai juhits yaY) Glety e vie (] LAl o smaall Guall alasiuly e laay) 4 of 3
Lo il R4S g Cgn g Sl grall Qilaty ol gl (8 ) g g Fadla 5 48 el (g0 ) sl

m Dr Daniele Pfeffer Seraphim,
Gulf Precast Concrete Company LLC, Abu Dhabi m

When time is of the essence, Precast use significantly reduces
risks of construction delay

Completion on time is of critical importance when educational con-
struction is concerned. The doors must open in September without
fail or the entire school year may be lost. This is even more critical
for refurbishments which need to take place during the July/August
break and be fully completed without any safety risk to the students,
by the first days of September.

With a minimum of planning ahead by the main contractor, Precast
construction can be invaluable to reach these stringent time require-
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ments. While students are completing their school year without any
disturbance, the concept design, structural calculations and detailed
fabrication drawings are all finalised and approved. The production
in the Precast factory has started and the stock of elements is build-
ing up, incorporating within the panels themselves all the necessary
Mechanical, Electrical and Plumbing inserts which will allow easy
connections. As soon as the school closes its doors for the summer

A Precast Factory stockyard

recess, the Precast erection starts, quickly assembling on site the
already produced panels and handing over the construction site to
the MEP contractor who plugs in equipment and utilities at the pre-
defined locations. The Precast installation can be completed within
less than a month.

The critical importance of aestetics in the Paris Sorbonne University Abu Dhabi
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The pigmented GFRC fagade of the Paris Sorbonne University Abu Dhabi

When aesthetics is a cultural statement

Many foreign schools and universities are
willing to participate in the UAE's educa-
tional strategy, setting up renowned educa-
tional centres targeting Gulf Region Arab
students as well as the expatriate popula-
tion. This is the case for example of the Paris
Sorbonne University Abu Dhabi located on
Reem Island or the New York University
located on Saadiyat Island. These initiatives
however, are not only a means to provide

educational alternatives to the already rich
framework of the UAE, but also to promote
the culture of the country they represent,
and therefore to demonstrate excellence in

all aspects, including outstanding educa-

tional infrastructure.

In order to meet this goal, the construction
requires to be both functional and of high
aesthetic value. The architectural aspect and
its realisation are intended as a cultural
statement.

M Dr Daniele Pfeffer Seraphim has worked
in the United Arab Emirates for the last 22
years. She is holding a Master in Business
~ Administration from France and a PhD in

F| | Construction Management from UK. She has

in-depth practical experience of the specifici-

ties of the UAE Construction industry, and has written several
international publications thereon. Among others, she has
headed a Dubai-based Construction Development company,
held the position of Chief Operation Officer for one of Abu
Dhabi's Master Developers, and is currently holding such a
position in Gulf Precast, the UAE leader in Precast
Manufacturing.
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Fixing GFRC elements on the steel envelope.

The challenge of Paris Sorbonne
University Abu Dhabi construction

Gulf Precast was awarded the Precast con-
struction package of the Sorbonne
University in August 2008, with a scope
including the facade, the horizontal struc-
ture consisting of Prestressed beams and
Hollowcore slabs, some decorative features
such as several eccentric GRP cones, as
well as the boundary wall. One of the main
challenges of the project was the produc-
tion of the pigmented envelope in GFRC
and more specifically that of maintaining @
consistency of colour throughout the
21,980 square meters of facade. Athough
the same pigment supplier was maintained
through the 16 months of production, batch-
es of pigment may result in colour variations
which had to be strictly controlled to match
the approved colour scheme. In order to
obtain the intended rough finish, a light
acid etching was applied on the produced
elements, operation which also required
strict control to homogenise the final facade
appearance. From a technical point of
view, all of the fixings were to be hidden,
which entailled complicated mechanical
fixing details. The erection works was also
a challenge as the patterned facade was
fixed on a steel structure one meter away
from the in situ structural wall, including win-
dows sunk in by around one meter from the
GFRC frame. The fixing on the steel
enveloppe meant that no depth variation
could be absorbed through adjustements,
and that the acceptable tolerance could
not exceed a few milimeters.

The challenge of New York University
Abu Dhabi construction

In 2012, Gulf Precast was asked to provide
part of the facade, staircases and bridges
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Windows sunk from the facade

for the New York University development.
Production and erection are currently under
progress.

The facade of the university is of white con-
crete with exposed marble aggregates.
After a number of trials, Gulf Precast incor-
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porated white fitanium powder within its
mix design to obtain the required colour
scheme. In order to achieve a facade as
pristine as possible, all fixings are hidden.
Strict quality assurance and quality control
measures are deployed to ensure the

Facade element with white exposed aggregates
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Preparation for casting of the second
side of V shaped elements

A 7.5 mefer long element
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colour consistency and avoid that any oper-
ations, including transport and site erection,
may strain the white surface.

Another challenge is that many of the ele-
ments are of L or V shape. Prior to produc-
tion, a number of tests were undertaken in
the factory premises to decide the optimal
way, from a quality point of view, to pro-
duce these shapes.

Any deep vertical casting of white concrete
would have a negative quality impact as
the marble chip distribution in the concrete
matrix would be higher on the bottom part
and lower on the higher one, thus affecting
the aesthetics of the element after sand
blasting. Therefore the following process
was adopted:
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A panel ready for delivery

1.

Horizontal cast of a 5 centimetres

white concrete layer for the first side,

leaving exposed steel reinforcement
bars protruding.

2. Place this first side in an inclined posi-
tion on a mould intended for the cast-
ing of the second side. Connect the
protruding steel with the reinforcement
intended for the second side.

3. Cast 5 centimetres of white concrete
over the connected reinforcement, thus
connecting the 2 faces of the V ele-
ment.

4. Cast a layer of grey concrete over

both horizontal and inclined surfaces,

using an inclined shutter for the first
side.
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This technique, although time consuming,
ensures that the fair face of both sides of the
element receive an even distribution of the
marble chips aggregates.

Further complications occur when recesses
are required on several sides of these large
V elements, or when the length of the ele-
ment is reaching up to 7.5 Meters. It should
be noted that this type of finish is generally
not recommended for such large elements,
as per the Precast Concrete Insfitute stan-
dards, and requires constant care and con-
trol throughout the production process.

The production process does not stop there
however, as the elements are then sand-
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blasted to reveal the white marble chips
aggregates imported from an Omani quar-
ry. They are then turned around to allow the
contractor in charge of bitumen paint and
insulation to perform his work within Gulf
Precast’s factory premises.

The weight of some of the elements is an
additional issue, as the podium from which
these elements must be erected cannot with-
hold the weight of a large crane. In order to
overcome this difficulty, Gulf Precast decid-
ed to cast the largest of these panels using
a 3 centimetres layer of white concrete to
be sand blasted, completed with an addi-
tional layer of GFRC instead of the 12 cm
grey concrete backing, which renders the
elements lighter.

The architecture of the New York University
is of New England inspiration and is one of
the most technically challenging projects
ever undertaken by Gulf Precast in its 28
years of UAE construction services. It will
open its doors to students in September
2013, which is one of the reasons for
adopting a Precast solution.
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