


REALIZATIONS

STRUCTURES/VENETIAN PROJECT

o Savings of 18,000 tonnes
of passive reinforcements

In Macao (China), as part of the project to build
the second phase of a Mega-Casino development,
Freyssinet Hong Kong supplied and installed

more than 1,500 tonnes of floor prestressing steel.

N THE COASTLINE OF THE

SOUTH CHINA SEA, the city of
Macao, returned to China in 1999,
is well known for its casinos, which
attract millions of gamblers each
year. This financial manna, which
represents more than 40% of local
GDB has earned the city the nick-
name of the Asian Las Vegas and
has given rise to many development
projects, such as the second phase
of the Venetian project, the execu-
tion of which represents 700 million
Hong Kong dollars (63 million euros).
Situated on the Cotai strip, an area
dedicated to leisure reclaimed from
the sea between Taipa Island and
Coloane Island, this project is one
of many involving casinos, luxury
hotels, exhibition and convention
centers, cinemas and other leisure

centers and focuses on the creation
of underground parking, a 22-storey
tower block housing a Four Seasons
hotel, a 33-storey apartment block
with concierge service and a four-
storey structure housing a casino,
specialty boutiques, the complex’s
administrative headquarters and a
fitness club.

“We were involved from the early
stage as technical advisers,” says
Michel Monballiu, Managing Direc-
tor of Freyssinet Hong Kong, “and
worked together with the Contrac-
tor Top Builder who understood
the benefits and was open to the
challenge to use this new technique
to the Macau market.” Although
the conforming solution involved
the use of reinforced concrete,
Freyssinet Hong Kong proposed an

alternative based on a design and
build solution using prestressing,
a solution largely justified by the
possible savings on the materials
Prestressed flat slabs were therefore
planned for the two underground
levels (80,000 m2), primary and sec-
ondary prestressing beams for the
three levels of Podium (approxi-
mately 51,000 m?) and so-called
transfer plates for the hotel tower
(2,750 m?) and the Serviced apart-
ment Tower (3,700 m?). Transfer
plates, which are often used in Asia,
separate the underground level
from the superstructure and their
generally large thickness (2.20 m
for the hotel tower and 3.50 m for
the building) allows for the upper
loads to be distributed indepen-
dently of the lower loads.

A project in synergy

The scale and complexity of the
project led Freyssinet Hong Kong
to seek expert assistance from the
design office of the Australian sub-
sidiary Austress Freyssinet and an
external design firm for the trans-
fer plates. “The design of the flat
slabs of the underground levels
were entrusted to Austress Freys-
sinet, the podium beams to Freys-
sinet Hong Kong and the transfer
plates to an external design office
we usually work with. The draw-
ings were, in their main part,
subcontracted to the Philippines,
where no fewer than 18 designers
worked together to finish the first
submission documents, totaling
some 280 plans in a three-week
period,” finishes Marissa Piolin,
engineer and designer at Freyssi-
net Hong Kong.

The prestressing, which began in
2006, was finished at the beginning
of November 2007. For the entire
project, Freyssinet will have supplied
and installed a total of in the region
of 1,500 tonnes of prestressing, rep-
resenting savings of 18,000 tonnes of
passive reinforcements! ]
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STRUCTURES/MEZCALA BRIDGE

Lightning-fast cable-staying repairs

— by fire in just 11 days.

—
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UILT IN 1993 ON THE RIO

DE LAS BALSAS, the Mezcala
bridge is the largest structure on
the Cuernavaca-Acapulco motor-
way and, due to its size and cable-
staying, one of the most impressive
in Mexico. The 882 m long bridge
consists of six spans and its deck
is supported by 140 stay cables,
the upper sections of which are
fixed to three pylons, the highest
being 250 m, and arranged on six
planes.
On Saturday 17 March 2007, main-
tenance work near abutment 7 led
to the closure of the road in the
Mexico-Acapulco direction and traf-
fic being diverted onto the two lanes
travelling in the opposite direction.
Aserious accident occurred between
a coach and a heavy goods vehicle
and both caught fire near the last
section of the second plane of stay
cables. The intensity of the blaze,
which could not be immediately
contained, caused stay cable n° 11
to break, and damaged the sheath
of stay cable n° 10. The scale of the
damage required a quick response.
Two days later, on 19 March, a site
visit was organized by the SCT
(Ministry of Roads and Transport),
the project manager, Capufe, and
Freyssinet in order to inspect and
evaluate the damage and the work
to be carried out. “The bridge had to
re-open on 30 March for the start of
the Easter vacation,” explains Luis
Rojas, Managing Director of Freys-
sinet de México. “Our teams were
therefore on site from 20 March
and work began the next day with
the removal of the debris and the
dismantling of stay cable 11.” On
the days to follow, operations would
continue at as sustained a rate. On

Last Spring, Freyssinet de México was called upon to make
% safe the Mezcala bridge and repair only one stay cable damaged

the fourth day, the dismantling
of the vandal-proof tube and the
upper and lower anchors was com-
pleted. “On the fifth day, we sent
the anchors, deflectors and pack-
ing glands to our factory in Santi-
ago Tianquistenco so they could be
inspected and repaired and the new
replacements for the damaged parts
could be produced. All these ele-
ments were returned to site the fol-
lowing day so that we could install
the temporary stay cable strands,”
continues Luis Rojas.

An urgent project

The seventh, eighth and ninth
days were devoted to installing the
temporary strands, which were
tensioned using the patented Iso-
tension process. Finally, over the
following three days, the Freyssinet
teams installed the vandal-proof
tube, cleaned the site and repaired
the paintwork of the damaged
parapet. “Our cable-staying exper-
tise meant we were able to start
work on the bridge as a matter of
urgency, make it safe and ensure it
would be re-opened on 30 March
so that the many holidaymakers
travelling over the Easter week
could reach their holiday destina-
tions using the bridge,” concludes
Luis Rojas. ]

PARTICIPANTS

» Owner: Secretaria
de Comunicaciones y
Transportes (SCT).

» Project manager: Capufe
(Caminos y Puentes
Federales).

» Designs: Euro Estudios.

» Specialist contractor:
Freyssinet de México.
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Developed from a simple idea:
running cables continuously
across the pylons so as to sim-
plify their design and reduce their
dimensions, stay cable saddles
have illustrated their architectural
interest magnificently since 1977
in the slender lines of the Brotonne
bridge. The first systems installed,
derived from prestressing, were
not completely satisfactory as the
cement grout injection of the bare
cables at the point of the saddle
prohibited the individual replace-
ment of the strands and was unable
to provide lasting corrosion resis-
tance. Other more structural prob-
lems were caused by the curvature
imposed on the stay cable at the
saddle crossing and due to the fact
the cables weren't designed to trans-
fer loads on their main run.

In order to overcome these draw-
backs and meet the specifications
of the Sungai Muar bridge (Malay-
sia), which demanded better per-
formances in terms of service life,
Freyssinet developed the stay cable
multitube saddle at the beginning
of the 2000’s. “This solution was
made possible thanks to the prior
development of the “strand”, or the
Cohestrand, a cable whose poly-
ethylene sheath, which is totally
adherent to the steel wires, permits
the transmission of differential
forces by friction at the HDPE-tube
interface,” explains Erik Mellier,
Technical Director of Freyssinet.
Its second characteristic, which is
a continuation of the first, is the
use of ungrouted steel tubes that
individually receive the strands.
These ‘multitubes’, incorporated

Ultra-high strength
concrete

Stay cable

Outer steel tube

Individual steel
tubes

Plastic tube

Concrete pylons

A first on a multi-span bridge

Split in two by the Daugava river, several hundred metres wide at
just a few kilometres from its mouth, Riga, the Latvian capital,
has completed the construction of a structure (see photo above),
which will be the first multi-span bridge built with stay cables and
multitube saddles, a variant proposed by Freyssinet as an alterna-
tive to the conventional grouted saddles initially planned. The 803
m long bridge is the key link of a new ring road destined to ease
traffic flow on the city’s other bridges. The structure was built on six
piers spaced 110 m apart, onto which the steel deck was launched,
equipped, like at Millau, with a launching nose supported by two
stay cables supplied by Freyssinet. Next, the six 12 m high pylons,
built before the concreting of the deck, were capped with 8 saddles
supporting the 37 to 80 m long Cohestrand cables deployed on the
centre plane. The orange colour chosen by the city for the deck and
the cables led Freyssinet to carry out UV resistance and weldability
tests for the stay cable sheaths.

in a high-performance fiber con-
crete structure, enable the radial
compression stresses transmitted
by each strand to be taken up, yet
they remain free inside their tube
before tensioning, however, making
their individual replacement pos-
sible.” Awarded the bronze medal
in the 2003 Egis innovation awards,
the applications of the multitube
saddle have increased. In 2006, it
was used in Vietnam (Nga Tu So
bridge - 8 saddles), and in 2007 on
four occasions: in the Sudan (El Mek
Nimir bridge - 12 saddles), in Korea
(Shindae bridge - 16 saddles; Po Nam
bridge - 6 saddles) and in the Latvian
capital Riga (see boxed text).

Architecturally speaking, this tech-
nique has proved to be very suit-
able for medium sized structures,
“because it can be used to design

structures with pylons in proportion
to the bridge,” points out Erik Mel-
lier. This special feature also opens
up prospects for large structures,
at a time, more so than ever, when
were looking to integrate struc-
tures into their environment. Yet in
a context in which service life is the
flavour of the day, the major benefit
of this technique over the systems of
competitors, which are still based
on cement grout injections, is that
it can offer the same durability
and fatigue and weather resistance
properties as those of stay cables
used on large structures. |
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IRELAND:
BREAKTHROUGH IN A

RAPIDLY DEVELOPING
COUNTRY

With a presence in Ireland since
1981, the Group has seen the
country’s economy take off and
has expanded its business on
the basis of the competitiveness
of its Reinforced Earth solutions
and, more recently, its concrete
floor prestressing expertise.

REINFORCED EARTH
COMPANY IRELAND

é Today, we are problem sol-

vers.” Martin Grace, Managing
Director of the country’s Reinforced
Earth subsidiary, uses the term
deliberately to sum up the positio-
ning of Reinforced Earth Company
Ireland, which offers its customers
“efficient, less costly alternatives
to the conventional methods of
constructing structures such as slip
roads or bridge abutments.” The
subsidiary has spared no effort in
cultivating this image. Founded in
1981, near Naas in the suburbs of
Dublin, from the outset the com-
pany was entrusted to Martin Grace,
a geotechnical engineer, who took
on its management and commercial

leadership. “The situation in Ireland
was quite difficult at the time,” he
recalls, “and the subsidiary main-
tained a turnover of 1 million from
1981 to 1998, with around ten pro-
jects per year that I had to monitor
by myself.” During that time, all of
the structural design was carried out
by Reinforced Earth in England. A
number of modestly proportioned
but out of the ordinary structures
due to their innovative nature, such
as the Granny Railway arch bridge
strengthened using TechSpan arches
in 1994, contributed to the creation
of the image sought by the com-
pany as a “problem solver”. “With
that project,” emphasises Martin
Grace proudly, “we demonstrated
our inventiveness and efficiency,

From left to right: Martin Grace, General Manager of Reinforced
Earth, Feargal Cleary, General Manager of Freyssinet.
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The Elysian complex project used a total of 33,000 m? of
prestressed floors, using 300 tonnes of steel, and deployed a

team of 12.

The structure across the Blackwater Valley is fitted with two
24 m rows of Multiflex expansion joints.

In Sandyford, Freyssinet will have been involved in the floor
prestressing of the McCambridge office building, using 90
tonnes of steel, from October 2007 to early February 2008.

Freyssinet’s first project in the country, in 2006, involved
the installation of the floor prestressing of the Carrickmines
building in the suburbs of Dublin.

Reinforced Earth is involved in the construction of the
abutments for some twenty structures on the M7 motorway

(Dublin-Cork).

because the solution that we put
forward also turned out to be very
advantageous from an economic
point of view.”

Since 1998, as the country’s economy
has taken off, demand has increased
and ambitious infrastructure pro-
jects have been completed under
PPP (Public Private Partnership)
contracts. This new method of awar-
ding contracts has changed the sub-
sidiary’s business approach, as it has
had to work upstream with general
contractors. “Previously, we were in
contact with the design offices in the
qualification phase, and the contrac-
tors subsequently received orders
to use such and such a method.”
But customers were gradually won
over by Reinforced Earth due to its
flexibility, remarkable mechanical

properties and the savings it allows
for compared with conventional
abutment or slip road solutions.
With business growing, Martin
Grace took on a designer from the
English subsidiary in 2001 and has
just recently recruited an operations
manager. Although 80 to 90% of the
subsidiary’s work currently relates
to road works, for which it designs
between 30 and 40 structures per
year, Reinforced Earth has increased
its turnover to 5 million. The rest
of its business is split between
construction, industry, facilities
such as water treatment plants, and
even stadiums such as Newbridge,
the grandstand and back wall of
which were built using Reinforced
Earth in 2006.

With its small team and several
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projects underway, including new
railway crossing structures, Reinfor-
ced Earth is continuing to play on
synergies and draws on the expe-
rience of the English, Dutch, South
African and Australian subsidiaries.
Recent significant projects include
the Reinforced Earth construction
of an overpass slip road near Cork
airport (7,500 m? with architectural
facing panels), the biggest project
Martin Grace has overseen in the
country; the construction, which is
still in progress, of the abutments
for some twenty structures on the
M7 motorway (Dublin - Cork); and
the commencement of a structure
for a 250 m railway bridge over the
M7, on which a 3,500 m? wall will be
built. There has been no shortage
of projects using TechSpan arches

with several remarkable contracts,
such as one for the Bloomfield Inter-
change bridge, which was awarded
the 1999 Construction Excellence
Award by the Construction Industry
Federation in the Specialist Cate-
gory, as well as for an impressive
20 m span, 100 m long arch for the
Limerick southern ring road.

FREYSSINET IRELAND

Founded in 2006, this young subsi-
diary has already completed some
impressive projects. “Freyssinet
had previously worked in Ireland,
but didn't have an office there,” says
Feargal Cleary, Managing Director of
Freyssinet Ireland. Fresh from Hong
Kong, Cleary quickly had to form
a team and recruit a site manager
and three semi-skilled workers to

\ 5]

install the floor prestressing in the
Carrickmine building in the suburbs
of Dublin. Since then, the Irish sub-
sidiary has successively completed
several projects of the same type,
which represent its principal busi-
ness. “We are starting to develop in
the field of bearings and expansion
joints,” says Feargal Cleary, pointing
out that some of the structures on
the new M7 motorway between
Dublin and Cork are fitted with elas-
tomeric and mechanical bearings.

As at Reinforced Earth, the Freyssi-
net Ireland team is fairly small, but it
cooperates significantly with Freys-
sinet Ltd in England, which provides
it with support in the field of pres-
tressed floors in particular. “We have
to convince architects, design offi-
ces and customers in Ireland of the

ENTREPRISE

benefits of the technique,” empha-
sises Feargal Cleary, “and Freyssinet
Ltd, which is an expert in the field,
gives us valuable support.” This col-
laboration is bearing fruit, as this
year Freyssinet Ireland is involved
in the construction of four buildings,
two of which are on a grand scale:
the McCambridge office building
in Sandyford (seven floors, 90 t of
prestressing steel) and the multi-
purpose complex The Elysian, for
which the company has deployed a
team of 12 for the urgent installation
of 33,000 m? of prestressed floors
(300 t of steel).

Although the synergies with other
Group companies are mainly
developing on the construction
side, Freyssinet Ireland recently
called upon the expertise of the
Group’s Vélizy Technical Depart-
ment (France) in relation to rein-
forcement work at the University of
Cork using carbon fibre fabric. This
small project enabled the company
to demonstrate its expertise in the
area.

Two years after opening, the Irish
subsidiary already has seven engi-
neers, two site managers and eight
semi-skilled workers; it operates
nationwide and has a turnover of
3 million, compared with 1 million
in its first year. ]
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the force of the vacuum

In just twenty years, the Menard Vacuum process developed by Jean-Marie
Cognon, the founder of Ménard, has been used to treat more than one
million square metres of soft compressible soils in Europe, the Middle East,

Asia and now Australia (see page 28).

o consolidate soft compress-

ible saturated soil, the tra-
ditional preloading technique
consists of loading the ground
with imported fill. The weight of
this fill compacts the soil where
water is extracted like a sponge.
Drawback of the method; it re-
quires a long period of time. To
speed up the process, an initial
solution consists of installing
vertical wick drains in the soil,
which allow the water to drain
off quicker. The time to con-
solidate soil with a thickness of
10 m can therefore be reduced
from 30 years to 3 months, yet
the risk of global embankment
failure due to low shear strength
of the soils has to be monitored
and taken into account in the
design of such a solution. “To
eliminate this risk, we always
had the idea of establishing a
vacuum in the soil and using
atmospheric pressure as a pre-

T J After the process patent was
'} filed in 1988, the company
took on its first job for a road devel-
opment project in the bec d’Ambes
(the Gironde), at the confluence of
the Garonne and the Dordogne. After
conducting, at its request, a pilot
project monitored by the Laboratoire

loading system,” explains Jean-
Marie Cognon. At the beginning
of the 1980’s, many companies
explored the idea, carried out
tests and some even published
made-up thesis, made-up be-
cause no one had actually suc-
ceeded, in practice, to apply the
vacuum principle in the field.
Before developing an effective
process, Jean-Marie Cognon
himself tried and failed on three
occasions: in 1980, 1983 and
1988. His last failure, however,
allowed him to understand

that in order to consolidate the
ground not only did one have to
create a vacuum in the soil, but
also evacuate the water before it
reached the waterproof mem-
brane. Thus the Menard Vacu-
um principle with its horizontal
draining system was born. The
process immediately became a
technical success ]

Régional des Ponts et Chaussées
(French regional structural engi-
neering laboratory), the company
was awarded the contract following a
tender launched by the DDE and the
Département and applied its process
to successfully consolidate an area of
20,000 m? to a depth of 6 m.

erence over the conventional and
costly solution based on a struc-
tural floor supported by 25 m deep
piles.

In Lamentin (Martinique),
a project started in 1991 to
build an air-freight terminal on the
mangrove (land containing eight
times more water than soil). Very

heavy loads were expected in the
storage hangars of this facility. At
the end of the tender process, the
alternative using atmospheric con-
solidation of a 20,000 m? area pro-
posed by Ménard was given pref-

In the port of Liibeck (Ger-
many), on the Baltic Sea, a
dock unusable by modern ships
was reclaimed using contaminated
dredged spoils and transformed
into a platform for container stor-
age. 12 m of the platform were con-

g
X

solidated using the Menard Vacuum
process. The area has also become
a pollution containment facility
because of the presence of a sur-
rounding HDPE impermeable cut-
off wall along the perimeter.
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T4 In South Korea, the alterna-
e Gve proposed by Ménard
for the construction of the Kim
Hae water treatment plant, on a
site bordering the Nak Dong river,
was chosen over a foundation solu-
tion using 40 m (creating a vacuum
covering 3 million m® of soil) piles
solution that was twice as expen-
sive. Deployed over 80,000 m? to
consolidate 40m of soft clays, the
technique achieved a record com-
pression of 5.30 m. Following this
project, the company was awarded

four other atmospheric consoli-
dation contracts in the coun-
try: the Jangyoo water treatment
plant (1998) and two 295,000 and
55,000 m? container terminal plat-
forms reclaimed from the sea in the
port of Kwang Yang.

P — - .‘;§ ] T [ 9 T e

]997 An alternate of the Men?rd
Vacuum process, a venting
system based on the use of drains
and pumps and a waterproof mem-
brane was installed under the Stade
De France (St-Denis, France) to
treat the gas fumes coming from

the contamination of the ground.
After working permanently for the
first two years of operation of the
stadium and allowing the extrac-
tion of some 500 tonnes of fuel, the
system is now in operation for just
one week per quarter.

HISTORY

’ ) | In Hamburg (Germany), the

Airbus A380 assembly site is
built on 140 ha of land reclaimed
from a dead branch of the Elbe con-
sisting of muddy deposits. To isolate

the northern zone where the work
had to start in emergency, Ménard
used atmospheric consolidation to
create a 135,000 m? dike to a height
of + 9 (8.50 m above mud level).

| In southern Vietnam, the Ca
A Mau power station was to
be built on 161 ha on the banks of
the Cai Tau river. 240,000 m? of soil
required consolidation, 90,000 m?
of which had to be completed in
under one year. To meet this dead-
line, Ménard divided the site into

six zones and applied the Men-
ard Vacuum process on the first
90,000 m?. 27 pumps were installed
and 465,000 m3 of water extracted.
1.50 m above its original natural
height, the consolidated soil had a
bearing capacity of 10 tonne/m?.
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The Freyssinet Group around the world

Africa and the
Middle East

Freyssinet Posten Pty Ltd
Olifantsfontein

Tel.: (27.11) 316 21 74
Fax: (27.11) 316 29 18

Reinforced Earth Pty Ltd
Johannesburg

Tel.: (27.11) 726 6180
Fax: (27.11) 726 5908

Freyssinet International &
Cie Algérie

Algiers

Tel.: (213) 2156 4692

Menard Freyssinet Egypt
Giza

Tel.: (20) 23 303 51 86
Fax: (20) 23 303 51 86

Freyssinet Middle East LLC
Dubai

Tel.: (971) 4 286 8007

Fax: (971) 4 286 8009

Freyssinet Gulf LLC
Dubai

Tel.: (971) 4 286 8007
Fax: (971) 4 286 8009

E-man Serve (Freyssinet
Liaison Office)

Tel.: (9821) 8806 5951
Fax: (9821) 8806 6420

Freyssinet International
& Co.

Safat

Tel.: (965) 906 7854
Fax: (965) 563 5384

Freyssinet International
& Cie

Rabat

Tel.: (212) 37 56 44 35 /
37717368

Fax: (212) 37 56 39 48

Terre Armée Maroc
Rabat

Tel.: (212) 37 56 44 35
Fax: (212) 37 56 39 48

Freyssinet Tunisie
Tunis

Tel.: (216) 98 352 599
Fax: (216) 71 340 172

The Americas

Freyssinet Tierra Armada
SA

Buenos Aires
Tel.: (54.11) 4372 7291
Fax: (54.11) 4372 5179

Terra Armada Ltda

Rio de Janeiro

Tel.: (55.21) 2233 7353
Fax: (55.21) 2263 4842

Freyssinet Ltda
Rio de Janeiro
Tel.: (55.21) 2221 8500
Fax: (55.21) 3852 7926

Reinforced Earth Company
Ltd

Mississauga

Tel.: (1.905) 564 0896

Fax: (1.905) 564 2609

Geopac Tech Inc.
Boucherville, Québec
Tel.: (1.450) 449 2633
Fax: (1.450) 449 2677

Tierra Armada S.A.
Santiago de Chile
Tel.: (56.2) 2047 543
Fax: (56.2) 225 1608

Drainage & Ground
Improvement, Inc - Ménard
Bridgeville, PA

Tel.: (1.412) 257 2750

Fax: (1.412) 257 8455

Freyssinet LLC
Sterling, VA

Tel.: (1.703) 378 2500
Fax: (1.703) 378 2700

The Reinforced Earth
Company
Vienna, VA
Tel.: (1.703) 821 1175
Fax: (1.703) 821 1815

Freyssinet de México -
Tierra Armada S.A.
Mexico DF

Tel.: (52.55) 5250 7000
Fax: (52.55) 5255 0165

Freyssinet-Tierra
Armada Ca

Caracas

Tel.: (58.212) 238 8285
Fax: (58.212) 239 7890

Asia

Freyssinet Korea Co. Ltd
Seoul

Tel.: (82.2) 2056 0500
Fax: (82.2) 515 4184

Sangjee Ménard Co. Ltd
Kyonggi-Do

Tel.: (82.2) 587 9286
Fax: (82.2) 587 9285

Freyssinet Hong Kong Ltd
Kowloon

Tel.: (852) 2794 0322

Fax: (852) 2338 3264

Reinforced Earth
Pacific Ltd

Kowloon

Tel.: (852) 2782 3163
Fax: (852) 2332 5521

Reinforced Earth Pvt Ltd
New Delhi

Tel.: (91) 11 3085 1028/37
Fax: (91) 11 2695 0011

PT Freyssinet Total
Technology

Jakarta

Tel.: (62.21) 830 0222
Fax: (62.21) 830 9841

FKK

Tokyo

Tel.: (81.3) 5719 2391
Fax: (81.3) 5220 9726

TAKK

Tokyo
Tel.: (81.44) 722 6361
Fax: (81.44) 722 3133

Freyssinet PSC (M) Sdn
Bhd

Kuala Lumpur
Tel.: (60.3) 7982 85 99
Fax: (60.3) 7981 55 30

Menard Geosystems Sdn
Bhd

Subang Jaya Selangor

Tel.: (60.3) 5632 1581
Fax: (60.3) 5632 1582

Reinforced Earth
Management Services
Sdn Bhd

Kuala Lumpur

Tel.: (60.3) 6274 6162
Fax: (60.3) 6274 7212

Reinforced Earth Pvt Ltd
Islamabad

Tel.: (92.51) 2273 501
Fax: (92.51) 2273 503

PSC Freyssinet (S) Pte Ltd
Singapore

Tel.: (65) 6899 0323

Fax: (65) 6899 0761

Reinforced Earth (SEA)
Pte Ltd

Singapore

Tel.: (65) 6316 6401
Fax: (65) 6316 6402

Freyssinet Thailand Ltd
Bangkok

Tel.: (66.2) 266 6088/90
Fax: (66.2) 266 6091

Reinforced Earth
Thailand Ltd
Bangkok

Tel.: (66.2) 266 6088
Fax: (66.2) 266 6091

Freyssinet Vietham
Hanoi

Tel.: (84.4) 826 1416
Fax: (84.4) 826 1118

Freyssinet Vietnam
Ho Chi Minh City

Tel.: (84.8) 943 3654
Fax: (84.8) 943 3654

Ménard

Ho Chi Minh City

Tel.: (84.8) 820 5761
Fax: (84.8) 820 5762

Europe

BVT Dyniv GmbH
Seevetal

Tel.: (49) 4105 66 480
Fax: (49) 4105 66 48 66

Bewehrte Erde

Seevetal

Tel.: (49) 4105 66 48 16
Fax: (49) 4105 66 48 77

Freyssinet Belgium NV
Vilvoorde

Tel.: (32.2) 252 0740
Fax: (32.2) 252 2443

Terre Armee Belgium NV
Vilvoorde

Tel.: (32.2) 252 0740

Fax: (32.2) 252 2443

Sofia
Tel.: (359.2) 854 8489
Fax: (359.2) 854 8490

A/S Skandinavisk
Spaendbeton
Vaerlose

Tel.: (45.44) 35 08 11
Fax: (45.44) 35 08 10

Freyssinet SA

Madrid

Tel.: (34.913) 239 500
Fax: (34.913) 239 551

Menard

Madrid

Tel.: (34.913) 239 550
Fax: (34.913) 239 551

Tierra Armada SA
Madrid

Tel.: (34.913) 239 500
Fax: (34.913) 239 551

Freyssinet France
Vélizy

Tel.: (33) 1 46 01 84 84
Fax: (33)1 46 01 86 74

Freyssinet International
& Cie

Vélizy

Tel.: (33) 146 01 84 84
Fax: (33) 1 46 01 85 85
Mécatiss

Morestel

Tel.: (33) 4 74 80 01 68
Fax: (33) 4 74 80 34 48
Ménard

Nozay

Tel.: (33) 169 01 37 38
Fax: (33) 1 69 01 75 05
PPC

Saint-Eusebe
Tel.: (33) 3 85 73 69 00
Fax: (33) 3 85 73 69 01

Salvarem
Beaumont-Hague

Tel.: (33) 2 33 01 56 80
Fax: (33) 2 33 01 56 88

Terre Armée SNC
Vélizy

Tel.: (33) 146 01 84 84
Fax: (33) 1 46 01 86 87

Terre Armée Internationale
Vélizy

Tel.: (33) 146 01 84 84
Fax: (33) 1 46 01 86 87

Corrosion Control Services
Ltd

Telford

Tel.: (44.1952) 230 900
Fax: (44.1952) 230 906

Freyssinet Ltd

Telford

Tel.: (44.1952) 201 901
Fax: (44.1952) 201 753

Reinforced Earth
Company Ltd

Telford

Tel.: (44.1952) 201 901
Fax: (44.1952) 201 753

NUKEM Limited
Warrington

Tel.: (44.1925) 858 200
Fax: (44.1925) 811 867

Pannon Freyssinet Kft
Budapest

Tel.: (36.1) 209 1510
Fax: (36.1) 209 1510

Freyssinet Ireland
Kildare

Tel.: (353) 45 884 896
Fax: (353) 45 884 969

Reinforced Earth Company
Ireland (Ltd)

Kildare

Tel.: (353) 45 846 176

Fax: (353) 45 846 187

Terra Armata S.r.|

Rome

Tel.: (39.06) 45 49 51 00
Fax: (39.06) 45 49 51 01

Freyssinet Balkans
Skopje

Tel.: (389.2) 3118 549
Fax: (389.2) 3118 549

A/S Skandinavisk
Spennbetong

Shargya

Tel./Fax: (47.67) 53 91 74

Freyssinet Nederland BV
Waddinxveen

Tel.: (31.182) 630 888
Fax: (31.182) 630 152

Terre Armée BV
Waddinxveen

Tel.: (31.182) 622 735
Fax: (31.182) 636 031

Freyssinet Polska Sp z.0.0.
Milanowek

Tel.: (48.22) 724 43 55
Fax: (48.22) 724 68 94

Menard Polska Sp z.0.0.
Milanowek

Tel.: (48.22) 724 57 90
Fax: (48.22) 724 57 91

Freyssinet - Terra Armada
Lisbon

Tel.: (351.21) 716 1675
Fax: (351.21) 716 4051

Freyrom SA
Bucharest

Tel.: (40.21) 220 2828
Fax: (40.21) 220 4541

Freyssinet

Moscow

Tel.: (7 495) 747 51 79
Fax: (7 495) 747 51 79

Freyssinet Adria Sl d.o.o.
Ajdovscina

Tel.: (386) 5 36 90 733
Fax: (386) 5 36 90 700

AB Skandinavisk
Spaennbetong

Malmo

Tel./Fax: (46.40) 98 14 00

Hebetec Engineering AG
Hindelbank

Tel.: (4134) 4117171
Fax: (4134) 411 71 70

Freyssinet SA

Moudon

Tel.: (4121) 905 09 05
Fax: (4121) 905 09 09

Freysas

Hasapansa - Istanbul
Tel.: (90.216) 349 8775
Fax: (90.216) 349 6375

Reinforced Earth Insaat
Proje Ve Tic. A.S
Umraniye - Istanbul

Tel.: (90.216) 484 4179
Fax: (90.216) 484 4174

Oceania

Austress Freyssinet Pty Ltd
Macquarie Park, NSW

Tel.: (61.2) 9491 7477

Fax: (61.2) 9491 7199

Austress Freyssinet Pty Ltd
North Melbourne, VIC

Tel.: (61.3) 9321 1333

Fax: (61.3) 9326 8996

Austress Freyssinet Pty Ltd
Alpion, QLD

Tel.: (61.7) 3862 1511

Fax: (61.7) 3862 1516

Austress Menard
Macquarie Park

Tel.: (61.2) 9491 7100
Fax: (61.2) 9491 7111

The Reinforced Earth
Company

Hornsby, NSW

Tel.: (61.2) 9910 9910
Fax: (61.2) 9910 9999

Freyssinet New Zealand Ltd
Reinforced Earth Ltd
Auckland

Tel.: (64.9) 2363 385

Fax: (64.9) 2363 385
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