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Extension de la ligne T1 du tramway de Lyon et construction de la voie.
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~ The dem;se of Lyon’s urban
traanway netwerk came
cthout shortly «iler the
Second World War. Howe-
ver, in 1990 the first line
of a new network was
inguguraied, and in Octo-
her 2005 line T1 will be
extended by four slobs.
Among the construction
subcontractors are severeal
of Czech compaunies, who
became involved in « race
against the clock to build
o rather unique hramwey/
roud crossing.

The first line of Lyon's criginal
tramway network was inaugurated
in 1893. During the air raids of 1944
much of the system was destroyed,
though the surviving fragments of the
urban network struggled on until 1947,
One suburban line remained in use for
a further decade, succumbing to road
transport in 1957, The 1950s and

‘60s saw the expansion of the trolleybus .

network, which at lts maximumn extent
boasted no fewer than 22 lines. In 1973
construction of the mefro commenced.
There are now four metro lines, one fully
automated, and one with a rack section
- Lyon is a city built on steep hills over

locking the confluence of the Rhone )

and Sadne.

‘The Second Generation
Tramway Network

Cost constraints put an end to metro
expansion in 1990, at least for the time
being. It was decided that futura urban
lines would be built ag mainly surface
tramways, and the first twe were inau-
gurated early in 2001. T1 runs from
Lyon-Perrache SNCF station to Feys-
sine; 8.7 kmwith 1€ stops, T2 nuns from
Perrache to Porte des Alpes, a distance
of 15 km with 20 stops. The two lines
are operated by 44 ALSTOM-built
Citadis TGA302 trams, the service
running from 05.00 to midnight with
intervals of between 7 and 13 minutes
between trams depending on the time
of day. Average operating speed is

The new-extension'to line T1 starts at the current tramway terminai
situated in the subway beneath SNCF's Lyon-Perrache station.

22 km/h, and the network carries
around 110,000 passengers daily.

The Perrache »
Confluences Extension

Work started in 2003 on extending
T1 southwards from Perrache through
Mantrochet to Confiluences, along the

narrow strip of land between the twa
great sivers, as part of a major pregrams:
me to revitalise this quarter of the city.
Forming the axis for this urban regene-

ration is the Boutevard Cours Charle-
magne, an aftractive treedined tho-
roughfare passing through a district
of older housing. This street has been
provided with a broad cenire reservation
of between nine and ten metres in width,
aiong which runs the new tramway.

On either side of the centre reservahon.

are a three-metre carriageway form
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Track Superstructure Contracter
Tracklaying Contractor
Rait Curving

rised traffic; a-cycle lane, parking bays
ameng lines of trees, and finally the
pavements, which are five metres wide.

The tramway extension is 1,841
m in length, double track, with a spacing
of 2.85 m between frack centres. It
connects with the existing net- -
rk inside the subway under-
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neath Lyon-Perrache, where there
a cross-over. To the south of the subway,
there are two curves, which iake the ,
line onto the Boulevard Cours Charle-
magne, which is arrow-siraight as it
heads southwest ali the way to Montro-

Cross-section of the T1 extension where. ;‘t.'bross_ :
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Rue Ravat,

Route of the T1 extension.




chet. This is where the double track

are two cross-overs here enabling
trams to change tracks. Beyond lies

strest is. sufficiently cleared to ! permit
this:Thére are four siops southwest
' ache - Suchet, Sdinte-Blandine,
ontrochet, and Cenfluences.
Construction of the extension
Artet) injautumn 2003 with the re-
ting where necessary of water, gas,
ricity and other public supply lines
under Cours Charlemagne. The track-
bed for the tramway was then prepared,
this work befng completed during the
first half of 2004. Tracklaying started
in April 2004, the work being realised

temporarily comes to an end, and there-

a 538 m section of single track, which..
will e doubled once the centrg of the ™

“on-the“double track section invoives

On the temporary single track
section a much simpier technique is
employed.;Although the rails and
fastenings are:of the same type as on
the permanent track, they.are moun-
ted in stone ballast laid on 'a geotextile
insulation matting: Fine crushed gravel
is used to cover the track o'

Permranent way construction

a 160 mm thick layer of ballast chippings
being laid on the compacted hardcore,
followed by.a 190 mm-thick. coating

of concrete. The VAX conciiéte sleepers
are embedded in 243 mm thick BCS
concrete slabs. Notrack ballast is used.
The 35GPR10 raits-are mounted on
the sleepers by means ¢f base-mounted

NABLA flat clips together with SEDRA.

flexibie ribbed rubber base pads and
recycled rubber side-pads.. Once the
track is in position a finallayer of scrub-
bed BC5 concrete is poured overthe
permanent way. o

30 mm befow the rail:head. Bailast: -

less track will be-laid when this section
is doubled.. - :
The,:SSZ contract. alse nvoived

mounting various fongitidinal and trans-

‘verse crash.barriers, creating shafts

for the.'checking of the trackbed,
ensuring correct drainage, and moun-

“ing.sbuffer stops. Rails to be used

on cutves'of less than 150 m radius,
including transitien curves, were coated
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Urban and regional authorities, and private investors
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surban roads ¢interurban highways and minor roads
+squares +parking areas #courtyards
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Traversing Rue Ravat

Special conditions were laid down
in the construction contract regarding
the point where the tramway crosses .
Rue Ravat. $87's Division 4 and DIPRCY: .
were requested to develop a project
which would enable the crossing.to bie
laid during z road closure period
of no longer than 48 hours, The road
crossing is on the double track section,
and about 10.5 m in width, The surface




The completed Rue Ravat crossing.

on the crossing had to be suitable for
raad vehicles. Moreover, the foad-bea-
ring capacity of the crossing base and
its rigidity, would have to be similar to
those obtained on adiacent sections
of hallastless tramway track,

Given these constraints, the use
of loose materials such as layers of
gravel chippings as a bedding for the
track was ruled out. Neither was it
deemed appropriate to construct the
crossing using a . jigsaw" of numerous
prefabricated paneis. Such panels are
not available on the market, and crea-
ting a special production run would
be extremely costly. Moreover, such
a solution would demand a high level
of precision in positioning the compo-
nent paris, to ensure that the huge num-
ber of joints involved were perfectly
flush.

DIPRO came ug with an alterna-
tive propcsal. The whole crossing
would be manufactured as just two
prefabricated panels - one for each
track. The parniels would be prepared

on site to avoid transportation compli-
cations.

The construction principies emplo-
ved were essentially the same as
thogse applied to fracklaying eisewhere
on the tramway. Instead of pouring con-
crete over the sleepers when in position,
they would be embedded within a rein-
forced concrete slab. This slab would
have to be of sufficlent rigidity to support
itself without collapsing in the middle
while being lifted by crane from its point
of manufacture to the road crossing.
The rails would be fastened to the sle-
epers by means of basepiaies of toug-
hened plastic, using anchor bolts in
dowels. In that way NABLA flexible flat
clips could be emptoyed for rail faste-
ning, as elsewhere on the line. Once the
rails and lateral frack fastening pads
were fixed in position, the surface of the
prefabricated crossing would be given
a final coating of scrubbed concrete,
s0 thai it would blend in with the rest

of the road.
One task is creating a prefabricated

VRN BT DESKER. TISKET
Fur aile ohne
eigene Olquelle

VRN Woos Car Users

Tl 1042005

Verkehraverbund Bhein-Neckar {VRN) is employing novel tactics to persuade

crossing of this type. Another is joca-
ting it precisely with respect tc the track
on aither side of it, both in terms of
height and pesition. To ensure a preciv
se fit, a set of four adjustable screws
passing through nuts set into the rein-
forced concrate was provided in each
prefabricated panel. Detachable [ifting
hooks were also fitted, 'so that the
panels could be manoeuvred into
position, $5Z contributed o the design
of the construction of the ¢rossing by
developing a system of spreader bars
lo transfer the weight of the panels
onto their housing until the concrete
base becomes sufficiently set and rigid
to suppert its own weight., Once the
concrete base is set, grout infiliing of
the gap between the concrete base
and the prefabricated units can start,
with the unit only being supported by
the adjusting screws. The prefabricated
sections were created in frames situa-
ted adjacent to the crossing itself, and
positicning only fook place once the
concrete had become completely har-
dened.

The big operation started on
8 September 2004 - a Wednesday.
Rue Ravat was clesed to traffic. The
road surface was dug up. The under-
lying hardcore was levelled and com-
pacted. A layer of gravel chippings
was laid and tamped down. Two rows
of 2,825 x 800 x 140 mm subgrade
concrete spreader bars were positi-
oned on top of the gravel. Concrete
grouting was used fo infiif between
these bars, Al that occupied one mor-
ning.

In the affemoon, a heavy-lift crane
arrived to transfer the two prefabricated
crossing sections from their place of
manufacture to the crossing itself. The

Pandrol K-LOCK First
For Czech Tramway

in August 2605 DP Ostrava under-
took track renovation on a 445 m sec-
tior: of ballasted tramway track between
Trebovice and Svinov stops. The new
raifs were secured in position using

Pandrol's K-LOCK elastic clamps -

the very first time that any tramway
operator in the country has opted for
this versatile product. Instaliation of
the K-LCCK fasteners did not present
any comgplications. Now they are being
subjected to daily wear and tear,
through the frequent passage of trams.
Once their reliability is proven, thereis
every iikelihood thatthis Pandrol preduct
will in the future be employed widely on
tramway track renovation projects in
other Czech cities.

Tomas Kuchia

adjusting screws were pre-set so that
each sectlon weutd initially come to
rest 10 mm higher than its final level,
Once the crossing panels had been
lowered, the screws were turned until
a perfect fit was obtained - to within an
accuracy of 0.5 mm. Shuttering was
then put in place to prevent the grout
from seeping out.

Thursday 9 September was the big
grouting cay. A network of 30 mm dia-
meter pipes was already prepared
on each panel during their manufacture,

- each pipe spaced 750 mm from its

neighbour. Now the SikaGrout 212 was
mixed, then poured continually through
two special funnels in the pipes until
it coverad the entire base of the two
crossing panels to an average depth
of 20 mm, The process took around
four hours, and involved the mixing
of 82 batches of grout. It was then
a question of wailing for the grout to
harden. After that, the lateral joint bet-
ween the two crossing sections was
sealed, and asphalt laid in the gaps
between them and the rest of the road.

40 hours and 30 minutes after
Rue Ravat had been closed off, traffic
was flowing freely again. The job had
been done -and in 7 h 30 less than
the maximum time specified by the Gity
council and SYTRAL!

Jifi Pej§a, Pavol Ondovéak
Karel Hanzal, JiFi Srp
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On 23 Sepiember 2005 the Capitai Metropclitan Transportation Authority

drivers 1o leave their cars in the station car park. After all, with fuel prices rising
steeply, there should be every incentive for them to do so. The VRN-Entdecker-
Ticket", a monthly travelcard covering the whole VBN cperating area, normally
costs 136.00 EUR.
Anycne who travelled by VRN train or hus instead of using their car between
1 and 31 October 2005 was entitled to buy the ticket for a bargain 38.5 EUR.
Consider the cost of tanking a medium-sized car in Germany nowadays... As for
the adversising sltogan, it transiates as: ,For anybody who does not have
their own oil weil"...
VRN
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Board of Directors in Austin, Texas unanimously approved a contract with
Stadler Bussnang for six GTW articulated DMUs. The contract, weorth
32.3 million USD, contains an option clause for 12 additional vehicles. The
urban transport company is plarning a new 32 mile (51 km} commuter ser-
vice between Austin and Leander, scheduled to start up in-January 2008.
Stadler will deliver the first new frain In autumn 2007 and the final one in
spring 2008, Each DMU wilt be powered by two diesel-electric engines,
and will have a capacity of 225 passengers, 108 seated and- 117 standing.
Spaces will be provided for bikes and wheelchairs.
: Stadler




