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Fiscal year 1999

Interview

A solid balance sheet

Jean-Francois Gouédard* goes back over 1999.

He confirms that the improvement and extended life
market will be one of the Group's essential growth factors.

*Jean-Francois Gouédard
is the Freyssinet Group’s
Deputy Managing
Director, Financial,

Legal and Development
Division.

“The year 2000 will be
another year of growth
in the improvement and
extended life market”.

Freyssinet published its 1999 annual
report in May 2000. What significant
facts were there in this year?

Jean-Francois Gouédard: It is some-
times difficult to maintain internal and
external growth at the same time as financ-
ing a sustained research and development
effort and keeping a sound balance, but we
successfully achieved this in 1999.

The year was marked by strong growth in
our activity and results, and by a new bal-
ance sheet in our specialties and Geographic
Areas.

It is the result of a fairly complex compro-
mise between a tailored sales approach
with selective order taking, construction
expertise recognized by the market result-
ing in good performances on our sites,
and finally a range of innovative products
at competitive prices satisfying our cus-
tomer needs.

The activity growth (about 59%) is obvi-
ously largely the result of integrating
the Terre Armée Internationale Group
acquired at the end of 1998, and also
another recurrent factor, namely the
group's continuous internal growth of
about 10%. This is a sustained rhythm fol-
lowing the trend of the years 1996
to 1998.

The consequences are that all our results
are significantly stronger, despite relatively
large non recurring expenses during the

Freyssinet magazine 0 July 2000 / No. 208

period, mainly due to reorganization and
development of the Group. Note that
the global environment was not very
good; a weaker situation on some markets
like Asia and the continuingly weak civil
works sector in Europe.

What is the result of the new bal-
ance in activities between special-
ties and Geographic areas?

J.-F. G.: Freyssinet has a strong presence
throughout the world including Europe,
the Group's original market, Pacific Asia,
Latin America and North America, and
also in Africa that is a quickly developing
market. Whereas in 1998, Europe rep-
resented 60% of sales and Asia-Pacific
30%, the activity in 1999 is now more bal-
anced: 50% in Europe, 25% in Asia-
Pacific et 20% in North America. As far
as the specialities are concerned, the
geotechnical activity went from 10% to
35% of the total partly due to the inte-
gration of Terre Armée Internationale
and Ménard Soltraitement and partly to
the development of Freyssinet's traditional
geotechnical activity.

Note also the rebalancing between New
works/Repair works in the Structures
activity, with repair works accounting for
half of the total.

The year 2000 will be another year of
growth in the improvement and extend-
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ed life market, which will be one of the
Group's essential growth factors.

Has Freyssinet been on this market
for a long time?

J.-F. G.: The Freyssinet Group is a leader
in this field in Europe, and particularly
in France. Some of our projects were done
many years ago, for example raising
the Abu Simbel temple in Egypt in 1967.
Freyssinet's position on this market is
very strong, and is not due to chance.
The Group decided to specialize on this
market long before the slowdown in new
construction contract and the increase in
budgets dedicated to building mainte-
nance. Initially, know how, products and

techniques developed by Freyssinet for
new construction were used for repair
applications.

We developed special purpose products and
processes later on.

The excellence of our services for new
works gave customers confidence in our
technically advanced solutions for improv-
ing and extending the life of Structures.

No other company in the world has more
experience in this subject than Freyssinet. It
is a highly technical market, like new con-
struction and geotechnical works, which
requires good knowledge of materials and
the behavior of structures.

The repair of the Channel tunnel damaged
by the 1996 fire demonstrated Freyssinet's
engineering expertise and its ability to
manage tight deadlines and teams as a main
contractor. Projects now under way such as
the repair and widening of Saigon bridge in
Vietnam, repair of Bubiyan bridge in
Kuwait and the Brenner pass viaducts in
Italy, the Burnley tunnel in Australia, are all
examples of applications of our know how.

Is Freyssinet's activity to improve and
extend the life of structures the
same throughout the world?

J.-F. G.: It exists in almost all countries in
which we are present, but the proportion of
this activity is relatively smaller in some
developing countries and in countries in
which the new construction market is still
very strong. This is why there is an enor-

To be saved from the Aswan’s dam
waters in 1967, the Abu-Simbel temple
in Egypt was raised by 63 m.
Freyssinet’s jacks were used to set
the new columns into position.
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Located to

the North of

Ho6 Chi Minh-City,
the Saigon
bridge has been
strenghtened
and widened

by Freyssinet

to accommodate
two new traffic
lanes.

mous potential in the market for renova-
tions and extended structural life providing
a challenge for the Group's continued
development.

How does Freyssinet intend to devel-
op this activity?

J.-F. G.: The function of the Transverse
Pole within the Group is to share knowl-
edge and experience by working jointly
with subsidiaries with less experience in
this field. We organize transfers of know
how on sites or during training seminars
dealing with commercial, technical and
construction aspects.

The Group has its own techniques proven
by our construction teams, so that we can
offer innovative solutions in all countries.
TFC® (Carbon Fibre Fabrics) is an ideal
composite material for the reinforcement of
concrete, steel or wood structures, and is a
good example of this. This patented prod-
uct was put on the French market two years
ago, and significant volumes of it have
already been used.

It has been used in Malaysia, Italy and
Australia over the last year.

Further growth is expected in the mainte-
nance and repair market, and our sub-
sidiaries are ready to take advantage of it.
This is undoubtedly one of the spring-
boards for the Group's future growth.
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Canada

Australia

In brief

Route 23
made safe

The Reinforced Earth Company Ltd
of Canada has recently built

a culvert in Canada including
22m high TerraClass™ retaining
walls combined with a 20m long
TechSpan® precast arch

with a 10m wide span.

The Holdich Creek culvert on
highway 23 in British Columbia
was replaced as part of an
emergency procedure funded

by the Federal Government

of Canada. The objective was

to make an emergency spillway
across the embankment, thus
protecting the only road access
to Revelstoke. The Reinforced
Earth Company Ltd solution allows
to minimize the length of the arch
and the volume of backfill,

thus enabling the construction
time to be brought forward.

The erection of the walls took
place throughout the night and
during the day. The Reinforced
Earth Company staff provided
assistance throughout the whole
construction period.

South Africa

A TechSpan® arch

for the Mitchell freeway, near Perth

TerraTrel”
walls

Reinforced Earth Co. Ltd

is building 6000 m?

of TerraTrel™ retaining

walls on behalf of the

South African Road Board

at Kei Cuttings on National
Route 2 (for its widening).

Soil nails are used to provide
short term stability in order

to accomodate the traffic loads
and improve the overall stability
of the road. The nails required
for overall stability purposes
are extended through

the TerraTrel™ MSE mass.

Henry Walker Eltin chose a full Reinforced
Earth package consisting of a 115 m

long and 7 m high of TechSpan arch

of 17.7 m span to act as a rail underpass
below the Mitchell Freeway, near Perth.
The project included 1000 sg. m of
Reinforced Earth retaining walls.
Construction costs are reduced because
the arch is no larger than necessary

France

to satisfy railway gauges and due to its
minimum thickness. The TechSpan® tunnel
consisting of 131 arch segments, was put

into position in a single weekend during

which the line was shut down. After this project,
Reinforced Earth Pty Ltd has recently been
awarded another contract in Western Australia
for the supply of twelve bridge abutments to be
built on the Kwinana Freeway in Perth.

T R

Compacting

of old opencast mines

Ménard Soltraitement has been working

on dynamic compaction of the Montrambert/
Pigeot industrial and business park

in Saint-Etienne since April the 5™, 2000.
The site is on a former opencast mining
area backfilled in 1990 and 1991.

The basic principle of dynamic compaction
consists of transmitting high energy shocks
to the surface of an initially compressible
soil with low bearing capacity in order to
improve its in-depth mechanical properties.
A particularly rigorous geotechnical

check is carried out at the same time

as these shocks are applied. In practice,

the method used is to drop a weight

of 8 to 25t in free fall from a height

of 15 to 25m according to an impacts

grid defined as a function of the site
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to be treated and the future structure.
The backfill on the Montrambert/ Pigeot
industrial and business park covers

4 hectares and its thickness varies up

to about 60 meters. The objective was

to create a site with low settlements.

It was decided to improve the mechanical
properties of the backfill over a thickness
of 10m below the surface to create

a compact crust reducing differential

and absolute settlements.

These results were achieved in two phases,
using a high energy workshop (700 txm)
capable of releasing a 25 t weight from

a height of 25m. The 3 and 4" phases
designed to compact a 0 to 5m surface
layer are carried out using a conventional
compaction workshop (300 txm).




In brief

Quality

New certifications

Four new Freyssinet entities
have been awarded company
certification according to

ISO 9000 standards (International
Standardization Organization).

These certifications confirm

the Group's ongoing commitment
to the construction and supply

of high quality works and products.

Thailand

ISO 9001 certification: 1994
— Freyssinet (Thailand) Ltd,
issued on March 13" 2000.

ISO 9002 certification: 1994
— Freyssinet, Rhéne-Alpes
region (France),
issued on February the 29", 2000;
- Freyssinet, South-East
region (France),
issued on March the 22, 2000;
— Freyssinet Korea Co., Ltd,
issued on May 17" 2000.

Wat Nakom In bridge

Wat Nakom In bridge and its access
roads are constructed under five
different contracts awarded to the
SCITD joint venture (Sumitomo
Construction and Ital-Thai
Development). The first contract
included the main bridge crossing
the Chao Phraya, the approach
viaduct, and two major bridges
crossing over the Bangbuathong
road on the Tonburi side and

Phacharat road on the Bangkok side.

These latter bridges are constructed
span by span with precast segments

and external prestressing. The main
bridge is erected using the cast in-situ
segments cantilever bridge method.
The approach viaduct on the Tonburi
side is composed of a cast in-situ box
girder constructed span by span,
while the approach viaduct on

the Bangkok side is a cast in-situ
segmental box girder. Freyssinet
Thailand Ltd is responsible for the
supply, installation, and technical
assistance for all prestressing work
and for the design of bridge
construction methods.
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Venezuela

The planned
“Eastern Motorway"
project

The increased traffic between

Caracas and the eastern part

of the country makes a large

motorway necessary. Tierra Armada

SA will build about fifteen bridge
abutments and their access ramps.

The complete project will represent

an area of about 15000 m?, of which

2 700 m? are already under construction.
Reinforced Earth walls were chosen

for safety and flexibility reasons, and
due to the short construction times.

All of this work forms part of a road
network development plan funded

by the Republic of Venezuela Ministry
of Development. Tierra Armada SA

is working as project leader, and supplier
and technical adviser for retaining wall
and abutment construction works.

Brazil

Cable stayed
footbridge

Motorway operations concessions

have introduced new concepts

and new construction methods.
Freyssinet is participating in the
development of this market,

and has just constructed a cable
stayed footbridge for Nova Dutra,

the company holding the concession
for the largest road in the country
between Sao Paulo and Rio de Janeiro.
Construction was completed without
interrupting traffic, the bridge being
built in two parts at the side of the road.
The deck and towers are made of steel.
Concrete is used to fill the steel tower,
the end spans acting as counterweights,
the access ramps and the prefabricated
slabs. The two parts of the footbridge
were put into position by rotation using
a system of monostrand jacks installed
on the towers.
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Main figures

» Dates of construction: 1981-1983.

by
e Overall length: 2350 m.
@ » 4 destroyed spans.
I . = Span length of box-girders: 80 m.
* Weight of box-girders: 1010 t.
U  Length of front nose and rear nose: 24.6 m.

« Weight of front nose and rear nose: 60 t.
e Launching speed: 0.45 m/minute
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Kuwait

Launching

Rehabilitation
of the Bubiyan
Bridge

o Bubiyan Bridge was seri-
ously damaged during the
Gulf War in 1991, when

four of its spans were completely
destroyed. Since 1999, Freyssinet has
been repairing and providing general

strengthening of this structure.
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he Bubiyan Bridge, which crosses the
T Subiya Canal, links the mainland to

Bubiyan Island, to the east of Kuwait.
Built between 1981 and 1983 by Bouygues, this
bridge is approximately 2.380 m long and has
fifty-nine spans around 40 m long. In 1991,
four of the structure’s spans were completely
destroyed (P8 to P10 and P48 to P50), opening
80 m long breaches. It suffered a lot of other
damage, including perforation of a span and
lifting of the deck at certain piers. Freyssinet,
who had already worked in 1995 to make the
structure safe, have been providing general
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Kuwait

"o b e i B ™ ﬂ: IF !E ﬂr

strengthening of the structure and rebuilding
the four destroyed spans since 1999. The con-
tract, awarded to Freyssinet by the Military
Engineering Department of Kuwait’s Ministry
of Defence, includes reconstruction of the four
destroyed spans, repair and strengthening of
the adjacent spans, i.e., spans 7-8, 10-11, 47-48
and 50-51, and the perforated span (45-46).

Box-girders
with precast segments

The solution chosen by Freyssinet consists
of rebuilding the four destroyed spans by
assembling and launching precast segment
box-girders on the intact spans. These recon-
struction operations required prior repair of
the damaged spans (replacement of the bot-
tom slab, repair of concrete, making good,
etc.) and strengthening of the structure by
additional prestressing. To provide the pre-
stressing, composed of 7C15 cables with
ducted and greased strands for final strength-
enings or standard strands for temporary
strengthenings, concrete blocks and deviators
were built. This structural strengthening
allowed the segment assembly bench to be
installed on the deck for reconstruction of the
destroyed spans. A system of concrete longi-
tudinal beams is used for positioning the pre-
cast segments, which, once they are assem-
bled and fitted with a front nose and rear
nose at their ends, are slid crosswise by
transversal beams. They are then pulled by
jacks mounted on an incremental launching
beam.

The segments are manufactured 100 kilome-
tres away from the site by a local subcontrac-
tor, Recafco. The new deck is composed of
two parallel prestressed concrete boxes that



A - Precast segments

are assembled on the
existing deck and form
a box-girder. The box-
girder is slid crosswise
until it is aligned

on sliding saddles.

The box-girder moves
on Teflon supports

at an instantaneous
tracking speed

of 0.45 m per minute.

At the end of launching,
the span rests on three
bearing lines at the piers.

Positioning the D]
end support towers.
Loads are transferred
from the front and rear
noses to the support
towers. The front and
rear noses are removed.
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=g
The box-girder -
is lowered in 10 cm

stages until it reaches
its final bearings.
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Kuwait

are necessary for the launching operation, and
which are connected by top and bottom slabs
after positioning and connection to the exist-
ing deck. For aesthetic reasons and to ensure
the structure’s overall consistency, the seg-
ments have the same appearance as the origi-
nal deck: sloping struts connecting the can-
tilever of the top slab to the bottom slab. The
segments are brought by truck to the site,
placed by a gantry crane on Teflon skids
installed on longitudinal rails, then pulled by
a winch to their final position. Once the 35
segments are unloaded, they are assembled on
the existing deck by gluing and by centred
prestressing to form a box-girder more than
80m long, i.e. over two spans, and weighing
1010 tonnes (950 tonnes without the front
and rear noses).

Launching and lowering
of the box-girder

The ends of the box-girder are fitted with a
front nose and a rear nose, 24.6 m long. It is
shifted crosswise until it is aligned on slid-
ing saddles. Apart from the additional pre-
stressing, spans adjacent to the destroyed
spans are strengthened by steel bars,
36 mm in diameter. The central pier, which
bears the new span, is cable stayed on each
side of the existing deck to take the hor-
izontal loading caused by incremental
launching and has five steel temporary
support towers for docking the front nose.
The box-girder is launched at an instanta-
neous tracking speed of 0.45m per minute
by two cable jacks located at the rear of the
span. At the end of launching, it rests on
three bearing lines at the piers. This opera-
tion is very tricky because of the 2.8%

downward slope of one of the spans,
requiring constant checking of the coeffi-
cient of friction in order to control the
spans gliding movement.

For lowering the span, the front nose, rear
nose and sliding saddles are removed. The
new span now rests on a system of thirteen
5 m high support towers (four at each end
and five on the intermediate pier) where
jacks are installed. This equipment takes
over from the front nose and rear nose,
which are disconnected from the concrete.
The span is gradually lowered in 10cm
stages, bearing on the four 250 tonne jacks
at each end of the beam and on the
900 tonne jack on the intermediate pier.
All these operations are continually moni-
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tored. Once the lowering operation is fin-
ished and the span is resting on its final
bearings, concrete keying joints are cast in
situ at each junction of the box-girder and
the old deck. Continuity between spans is
provided by installing final prestressing
consisting of steel bars in the bottom
flange, and Freyssinet 12C15 and 19C15
cables in the box-girder.

Participants

Client and Project Manager: Military Engineering
Projects Department, Ministry of Defence, Kuwait.
General contractor: Freyssinet.

Consulting engineer: PX Consultant/

Europe Etudes Gecti.
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Italy

Milan-Naples motorway

TechSpan® arches
* | with a large span

Terra Armata has recently built arches with an impressive span,
at the entrance and exit of two tunnels, before their widening.

Italian cities of Milan, Roma and

Naples. It needs to be widened from
two to three lanes in each direction. The
two tunnels in Orte a Fiano, 35 km north
of Rome, need to be widened by 11 m to
carry these additional lanes.
Terra Armata proposed the construction
of approach tunnels at the entrance and
exit of the two tunnels. This solution uses
the TechSpan® process that enables faster
construction of an arch by means of pre-
fabricated half-shells assembled with a
keyed joint.

T he very busy A1 motorway links the

A large span

Night time construction reduced inter-
ruption of services to the very dense daily
road traffic. Thus twenty-eight arch
segments with widths varying between
1.10m and 1.80m and weighing 35t,
were put into position. Each arch is com-
posed of two half-shells and has a great
span of 21 m. These 20m high arches are
supported on 4.5m deep upstands, thus
enabling prefabrication of shorter and
lighter weight shells. These TechSpan®
arches are amongst of the largest arches
in the world

Fast and simple construction

The half shells are transported from the
storage area by a tank carrier. Two cranes
are used initially to assemble them. Once
a number of arches have been assembled
and longitudinal stability has been
achieved, a single crane is sufficient for
the remaining assembly operations.
A cast in-situ concrete beam connects the

Freyssinet magazine

half shells together when all the segments
have been installed. An average of seven
to ten TechSpan® arches are assembled
every ten hours.

Terra Armata worked as a subcontractor
for the Ferrovial Agroman Company, and
has benefited from the technical assis-
tance of the Tierra Armada design office.

Participants
Client: Autostrada Spa.
General contractor: Ferrovial Agroman.
Specialized contractor:

Terra Armata-Italia Spa.
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Prestressed concrete slabs

United Kingdom

ExCel: Post-tensioned
concrete slabs

Freyssinet constructed the post-tensioned concrete slabs for the new
London exhibition centre within very tight construction periods.

mous 65000 m? exhibition space when it

opens in 2001. Access to the building is
very accessible since the car park is on the
ground floor and exhibition space is located
on the first floor. The specified live load for
the exhibition floor is high, equal to 20 KN/m?
on average. The centre is designed for events
for which high capacity lifting vehicles (for
example 25t cranes) are necessary to install
the stand, or for exhibiting heavy equipment
(such as 62t Challenger tanks or 40 t lorries).

T he “ExCeL” centre will provide an enor-

A rapid solution

The original solution proposed the use of
0.8 m thick reinforced concrete ribbed slabs
supported on 1 m deep reinforced concrete
beams. The Harrington Company considered
that this design was too complex to satisfy the
construction schedule, and asked Freyssinet
to design a post-tensioned construction
schedule. The adopted proposal was to use a
0.24 m thick slabs spanning onto 1.5 x
0.475m deep band beams. The beams are

heavy equipment exhibitions.

aligned with the longitudinal axis of the
building, which simplifies table forms place-
ment and removal operations under the slab,
on a reduced time basis. The formwork
under the beams was an in-situ strip. Using
this system, a nine-day cycle was achieved
between one concrete pour and the next with
production peaking at 5500 m?, seven pours
per week.

Extensive prestressing work

The grid is generally 7.8 m square, except in
one area in the south hall where it is 10.5m
by 9.1 m, where section sizes increase t0 0.3 m
and 2.1 x 0.475 m beams. The exhibition
space is split into two halls, north and south,
each 375m long and 86 m wide. Movement
joints divide both areas into three blocks, the
largest measuring 145x86 m. Each hall is
being concreted with site-batched concrete in
36 typical pours, each 31x29m.

The many reinforced concrete shear walls in
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:Fhe specified live load for the exhibition floor is very high, 20 kN/m? on average, thus facilitating

the original design have been replaced by steel
cross-bracing, which is left slack while the
slab shorten under the effects of stressing,
thus allowing the fast track programme to be
maintained.

Freyssinet also built the two lorry access slabs
which carry a 2/3 HA loading and the West
Podium slab, which spans 22m. The total
post-tensioned slab area for the project is
78600 m2

Participants

Client: ExCeL Plc.

Architect: Moxley Architects.

Structural engineer: McAlpine Design Group.
Main contractor: Sir Robert McAlpine Ltd.
Structural concrete: P C Harrington.
Post-tensioning contractor: Freyssinet Ltd.
Work commenced: November 1999.



United Kingdom

Prestressed concrete slabs

A reconverted
flour mill

The conversion of the Gateshead flour mill into an art centre requires
iImprovements and partial transformation of the building.

flour mill into a modern art centre is an

ambitious project. The mill was built
in Gateshead in the early 1900’s on the banks
of the river Tyne, and forms an integral part
of the landscape. The main 55 by 31 by 14m
high building has been gutted, and three
post-tensioned concrete exhibition floors
and three reinforced concrete mezzanines
were then added.
Each exhibition floor is suspended on five
post-tensioned beams that span 18.2m.
New ‘T’ shaped columns have been con-
structed 2.3m inside the facade to allow
access for stressing the two 12K 15 tendons
in each beam. On level 2, the beams are
1.2 m deep and 0.45 m wide at the soffit,
tapering to 0.65 m at the slab. The slab con-
sists of 0.15 m in-situ concrete poured on
Omnideck precast planks spanning the 5m
between adjacent beams.

T he transformation of the former Baltic

A complex geometry

The Omnideck floor consists of a thin base
of concrete into which steel lattices are cast as
support. Short term they span unaided, long
term they act integrally with the structural
topping. On levels 3 and 4, there is a 0.225
by 0.45 m deep ventilation duct within the
beam and a 0.32 by 0.1 m deep channel
along the top of the beam, both along the full
length of the beam. To accommodate these
requirements, the beam width increases to
0.65 m at the soffit and 0.85 m at the slab, the
depth remaining at 1.2 m.

This complicated geometry was modelled
using the RAPT (Reinforced And Post-
Tensioned) program developed by PCDC.
This allows beams with tapered sides, inter-
nal voids of various shapes, and flanges at the

top, below or part-way up a beam. The
floors were designed for 5 kN/m? of live load
together with an allowance of 60 kN over
a 1.75 m square area for heavy exhibits.
Finishes add an extra 2.3 kKN/m? As con-
struction of this landmark project nears
completion, the art world is preparing for an
exciting new venue.

To accomodate the art centre, the Baltic flour mill structure is transformed to receive three

RC floors and three RC mezzanines.
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Participants

Client:

Gateshead Metropolitan Council.
Architect: Ellis williams Architect.
Consulting Engineer: Atelier One.

Main Contractor: DBG Construction Ltd.
Specialized contractor: Freyssinet.




France

Vincennes

Paris zoological
gardens

Freyssinet is currently repairing various structures
in Paris zoological gardens.

Museum and I|.E.E., Freyssinet is

mainly working on the Fauverie build-
ing (adjacent to the Large Rock), on the
Passage des Algazelles et des Fennecs, and
Passage du Poste des Gardes. For all these
structures, the volumes must be meticulously
reconstructed, identical to the originals. This
operation faces certain difficulties, consider-
ing the absence of detailed drawings of the
artificial rocks. Their shells are reconstituted
by shotcreting around 6 cm thick.

n t the request of the Natural History

Fauverie building

The Fauverie building, which supports an
artificial rock, was extremely deteriorated

and needed urgent repair. The work consists
in partial repair of the shell of the artificial
rock, demolition of the posts and beams of
the load-bearing structure and their com-
plete reconstruction, after concrete repairs of
the damaged areas. In parallel, the protection
of the six glass roofs located under the shell,
which were damaged by falling pieces of con-
crete, is improved by 8x23 thick planks
whose ends are bedded in the brick walls, and
decking in 40 mm thick close boards. It is
protected by a roof composed of ribbed gal-
vanised steel pans that provide water-tight-
ness. The purpose of this work on the glass
roofs is to provide sufficient temporary pro-
tection so that the underlying premises can
be used.
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From “Passage des Algazelles” to
“Passage du Poste des Gardes”

Passage des Algazelles, a busy path used a lot by
the public, was also very deteriorated, as was its
supporting structure supporting it, composed of
three reinforced concrete truss girders. In addi-
tion to reconstructing the posts, beams, diagonal
members and haunches in reinforced concrete,
Freyssinet is repairing the suspension elements of
the underside of the passage by means of stainless
steel threaded rods with galvanised struts fixed
above the beams. Work on the passage known as
“Passage du Poste des Gardes” consists in repair-
ing the shell of the artificial rock; the internal
structure is in satisfactory condition. The zoolog-
ical gardens remain open to the public through-
out the entire works. Therefore great care is taken
to provide a safe, pleasant environment for visi-
tors as well as for the animals.

Participants

Client: Muséum national d'histoire naturelle

(Natural History Museum)

Project Manager: |.E.E. (Ingénierie, Etudes, Entreprise)
General contractor: Freyssinet.




Australia

Brisbane

Austress Freyssinet Pty Ltd is participating in the

A new rail link

construction of a viaduct to carry the new rail
link between Brisbane and its airport.

and the consortium Airtrain City link

(Transfield Constructions, Macquarie bank
and Reduct) entered into a legal agreement to
develop a connection between Brishane’s exist-
ing rail network and the international Airport. It
was established on the basis of a Queensland
Government mandate which required that the
public transport system in South East
Queensland be upgraded by providing a high
quality, environmentally friendly and acceptable
alternative to the motor car for journeys to
Brisbane Airport. The consortium awarded the
design and construct package to Transfield
Constructions.
The project comprises a 8.5 km elevated electri-

I n April of 1998 the Queensland Government

cal spur line. The track viaduct is supported on
piled foundations and concrete columns spaced
at 30 to 45 meters apart and spanned with pre-
cast concrete girders. Overall 2300 piles ranging
from 12-40m in depth and 1200 precast girders
averaging 75 tonnes each will be required to
complete the project.

Manceuvering flexibility:
the Freyssinet solution

Austress Freyssinet Pty Ltd seccured the contract
for all post tensioned elements located through-
out the structure. These are the transverse
stressing of the girders, vertical stressing of the
columns and horizontal stressing of the head-
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stocks. The transverse stressing pinned together
the 3 No precast | girders that spanned between
the columns. It is formed of 10 No tendons per
span that are inserted perpendicularly through
the flanges of the precast girders 5 top and 5
bottom at 6 m centres. Each tendon comprises
4x12.7 mm low relaxation strands. A crew of two
men working from a boom lift can cut strand,
install, stress and seal two single spans in a day.

Originally the design called for a 29 mm bar for
the transverse post-tensioning but it was consid-
ered that the rigid bar might incur difficulty
with installation if there was a slight misalign-
ment of the precast girders. Austress Freyssinet
Pty Ltd proposed the strand alternative to allow
the flexibility for manoeuvring through mis-
alignments. For this proposal however, Austress
Freyssinet Pty Ltd had to overcome the problem
of the substantial loss of load due to wedge draw
on a tendon length of only 3m. The develop-
ment of a hydraulic lock off nose for the mono
strand jack that applied significant load to the
wedges prior to releasing the strand reduced the
draw in losses to only 5%. The five piers that
bridged the gateway motorway each required
12 No x 27C15 vertical tendons. These were
installed in two stages, firstly a 3 m long dead
end was cast into the pile cap while the balance
was installed during fabrication of the columns.
The strands were connected between the two
stages with mono strand couplers.

The rail link will be brought into commission
over the four months beginning January
of 2001.

Participants

Client: Air Train City Link.

Engineer: EGIS.

Main contractor: Transfield Constructions.
Specialized contractor: Austress Freyssinet.



8]

enard Geosystems, the leading soil
I\/I improvement specialist contrac-

tor, recently used the bottom feed
dry method of installing stone columns for
the Kajang Ring Road project in Kuala
Lumpur. The work was done using the
Terrafirmer rig specially designed for the
purpose and powered by a 300 HP
Caterpillar engine, capable of drilling at a
rate of 0.5 to 1 m per minute. The average
daily production rate is about 300 m of
stone column per day per rig. Apart from
the speed, this method is also remarkable
for its clean working environment. The
Vibroflot (the compaction unit) penetrates
to the required depth aided by vibration,
compressed air and thrust. There are no
water jets, unlike conventional methods.
Hence, the working area is not flooded and
there is no ground water pollution.

Kajang Ring Road

The site is located to the south of Kuala
Lumpur city.

The 4 700 m? site consists of silty clay and
sandy silt. The standard SPT (test to mea-
sure soil strength) N value varied between
3 and 8. The thickness of this layer varies
from 4 to 8m. Below 10 m, there is a layer
of very stiff clayey silt with SPT N > 15.
The stone columns were designed to sup-
port a 9m high embankment with total
design load of 180 kN/m?2 Preliminary

Malaysia

Kuala Lumpur

The “bottom feed”

method

The stone columns on the Kajang Ring
Road were constructed using a clean

and fast technique.

cone penetration tests were carried out.
The stone columns were built to a maxi-
mum depth of 10m, on a 1.6 m triangular
grid. Two rigs were employed, firstly a con-
ventional pendulum Vibroflot suspended
from a crawler crane (with gravity feed
from the top) and the Terrafirmer. The
total number of 9800 stone columns were
constructed.

Throughout the installation process, the
quality control of the stone columns was
closely monitored by an on-board comput-

er controlled QC system and plate loading
tests were carried out on the completed
stone columns. The load carrying capacity
of each stone column exceeded 25 tons.

Participants

Client:

Jabatan Kerja Raya Malaysia (PWD).
Engineer:

Arup Jurunding & Isotech Consult.

Main contractor: Sunway Construction Bhd.
Specialized contractor: Menard Geosystems.

in successive 30 to 50 cm steps. The stone column acts as a load-bearing element

‘ Using a compaction unit to install a stone column. This operation is usually carried out

and vertical drain.
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France

Berck-sur-Mer

cialised hospitals in Berck-sur-Mer, in

the Pas-de-Calais Department of
France. One of the buildings had to be
strengthened as part of a project to change
its function. This work, awarded to
Freyssinet, was designed to strengthen the
floors on three levels in the building.
This essential strengthening was necessary
due to insufficient reinforcement in the
beams and also to create a number of open-

T he Hopale Group includes all spe-

Netherlands

ings. The TFC® (Carbon Fibre Fabrics) glu-
ing technique was adopted instead of the
originally designed steel reinforcement
solution. TFC® saves time in the general
construction planning, limits space occu-
pied in false ceilings and reduce the con-
straints for department operators and
patients, all work being done within the
hospital without interrupting the hospital
service.

Freyssinet's work was done between mid

A cable stayed bridge

A cable stayed bridge specially designed
to blend into a landscaped park close

to Amsterdam.

beautiful park is currently being laid
A out in a typical Dutch landscape near

Amsterdam airport. A communica-
tions network has been developed in it
including roads (some reserved for public
transport), footpaths and cycle tracks. It will
host the Floralies flower show in 2002.

A cable stayed bridge was chosen to carry the
footpaths and cycle tracks over the motorway.
It was decided to build the pylon in the shape
of a tulip to give a more aesthetically pleasing
look to complement the existing surround-
ings. The concrete deck is carried by 22
Macalloy bars and is retained by 2 Freyssinet
stay cables. The bars are brought to site fitted

with their couplers, and after being installed
they are stressed by special prestressing cou-
plers and the tools necessary for their use
developed and supplied by Samaco especially
for this project. Each stay cable consists of a
pair of 15.7 mm cables anchored in the abut-
ments. The longest bar is 55 meters long and
the side stay cables are 44.4 meters long.

Participants

Client:

Amsterdam Schipol airport.

Engineering: Engineering Office Amsterdam.
Specialized contractor: Samaco,

Dutch subsidiary of Freyssinet.
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. |Hospital renovation

Freyssinet uses the TFC® gluing technique to strengthen
the floors of a hospital building.

April-and mid-June, and included about
400 m? preparation of the underside of the
floors and the placement of 1400m? of
TFC®in two, three and four layers. Flocking
was done on the TFC® after installation in
order to make it fireproof.

Participants

Client: Groupe Hopale.
Engineer: Sogisnord.
Main contractor: Freyssinet.

* | Amsterdam Schipol
airport




Terra Armata has built

21 m-span TechSpan arches

as part of the A1 motorway.

tunnel widening near Rome‘
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