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THE LAST TEN KILOMETERS OF THE HIGHWAY RUNNING BY GENEVE
FINALLY JOIN THE NORTH SEA WITH THE MEDITERRANEAN

CONCLUDING AN
AMBITIOUS PROJECT
WHERE MATERIALS PLAYED
A CHALLENGING ROLE.

by F. Stronati, A.Falco, J.P. Maillard

ECOLOGICAL

TUNNELS

ks to
perbeci
harmony with

the landscape, 1o
sound-deadening
barmiers and (o safe-
driving devices, the
highway runming by
Cieneve can b
properly called
ecological,

This atiribule was also underlined by the
opening, which toak place [ast June 26,
Ms a malter of fact the first o cmss the
asphalt were the runners and cyclists of the
PO 2

Peri-eerique contest. The project was
ecological but also expensive. Each
kilomeder of the so called *millioniaine
speedway” totaled $88,000,000,

The: last strips open sky tracts of (he
highway {8.9 km, connecting Switzerland
o France, were enriched wilth some
155,000 trews and 140,000 shrubs planied
o J00, 0 scpuare melers of surfece. To
easily cross the mountains two tunnels
{Vernier and Confignon) were built.
Particular care was devoted to the design
and building of the tunnels: crossing them
is actually the most interesting pan of the
entire project
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An Exceptional Vault

The millionaire speedway was covered with
an exceptional vau It i copiE with the
“winned effect”, that is 1o say the drowsiness
caused by the monalony of the BC walls of
thie unmels. Some 3750 square meters wene
covered with parcelain tiles up to 3 m high,
crisating rich and colored mosaics. The
artistic pattern of the Vemnier Tunnel was
designed by Claude Duprez. The color
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shacles foom dark bo Fl;._!hl townet while
driving iram north o south. Midwy, seven
misaics showing thie most beautiful sights
of Geneve wene composed on a side wall,
Inside the Chevres tunned the design of the
wirlls are by Paul Viaccoz, On one side
there are drivwings forming the word arc-
ea-ciel with the colors al the rambaos: on
the: other side the artist employed the
Braille stud writing to form 40 patterns
quoting Baudelaire: Aveugles, ils traversent
ainsd e nair illimite (The blind, ey may
pass through thee infinite black, i), Inside
the Confignon Tunnel (1450 meters length)
the driwing of [he surace covering wis
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entrested o Aldo Guamena. In one secion
bwo persons meeting, while in another
secior the same people are parting.

The Importance of the Surface Covering

In the past the prateciion of comonele was
obtained by using a special light coloned
paint. On this project the director, architect
Jean-Bermard Varone, ruler of the Atelier
darchibectune et d'urbanisme AVY of
GCeneve, chose ceramic in place of paint,
by saying: "It is an innovation for French
Swilzesland. but not for the whole country
since it was alreacy successfully adopted,
for examphe in the Ui Gallery, Wie mostly
used this techpigue because of its
durability and strength compared 1o paint,
which wsually needs an application every
ten years. On the contrary, ceramic granis
proftection for al least 50 years”™, “We Liid
Timaker unglazed porcelain tile by
Mirapge,” explained jean Pierre Maillard,
director of Getaz-Romangs cermile
division, “ut treated as they were set on 2
facade.” The tests confirmed, for example,
low wiater absorbent-capacity (0.01%), The
rode played by installation materials and by
the SUpErYiBIon of CONSIUCHon, oversesn
by the Science ol Malerials fac u||'!.' |
Laisanne, was very impodant. They chose
MMapeis materials because of the phvsdcal-
chemical perfosmances requined [n the




project and its capacity 1o guarantes, over
lirme, the adbesion of the covering
Parcelain tiles i d CITLERCTi e with the
setting materials form a covering with the
iollowing perfosmances:

* resistance o petrol pollution

* palish from dust and dirt through
abrasive brushes and water steam
unalterable colors over fime

woirl l-shelbered concree

lack of dangerous fumes in case of fire
resistance to thaw-freeze cvebes and 1o
crazed concrobe,

Setting Method

Let's sum up the course of the work:

13 Thee concrehe seerface of the tunne] was
seariiied thoowgh Inedro-jed to remove
possibile traces of form release apents and
make it rough to strengthen the adhesives
bonding capacity.

) Only where it was necessary the
surfaces were leveled using NIVORAPID,
shrinkage-compensated ultra-fast setling
thixodropic cement leveling motar,

b Waterproo! cement moetar resistant o
attack by chlorides and sulphates. Such
procedures also profected concrete from
possible de-icing salt penetrations piercing
throwgh tile joints at the entrance of the
jwennals, A the base ol the vaull the

neimdroed cement sections were covered
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up to &0 cm high, whereas the rest was

protected to 10 cm. MAPELASTIC was then

used for sheltering the expansion joints

and the new-on-old conorele vaulis,

4) Til= woere sel ising GRAMIEAPID. a

bwo-Companent last-seiling cementilious

adhesive with rapid hydration.

The supervision of construction approved

of this product only after verifying, through

tear resistance tests, a bonding strength of

29%kgicm” and a flexibility fit for supporting

the vibrations caused by hexvy trafiic

Diuring the tests the adhesive was applied

with the double-coat lechnigue, in
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sefting 440,000 tiles, al a rate af 10D

o scquare meter surface a day, The work
PHLITE 13 insidhe the wnmels started in Febmany 1995,
and has been periodically overseen by
Mapei Technical Assistance. The Mapsei
team procceded with a systematic and
prohing check on the setting quality,
providing an avthontative support during
the apglication stage of the project. At the
conclusion of the praject, in June 1995,
technicians verified the bonding capacity
of GRANIRAPID 10 concrete. Bond tests,
directly pertormed on Hiled surfaces,
recorded rates higher than 30 kpicm?,
Undbentabibe msulis were obtained thanks
to the faulless union between planners,
technicians, installers and material

PHOTO 12 and 13 campliance with the regulations in force, manufacturers, Always in search of
The enfrmmee of [l The notched rrcm.fls. W 'Sh-HPE'd i|'| l.l'fdﬁ'r mlmimq 1] insur,e cﬂamif ﬂm I"Il'lllnlt-lll
ST S o 10 ensure the complete welting of the back  stone projects last for many decades,

itial st : : . :
kil stige anfonar— of tha tiles, ofherwise impossible to obtain,

considering the arch of the vault.,
GRANIEAPID proved o be a profitalile
chaice since during the woek the
femperatures inside the tunmels wene
comparatively low, Its fast-setling

TECHNICAL DATA

Project: EMN1A highway el by Geneve,

characteristics allowed installation within Trasind

the required time period. . _—
5) Tiles were set with large joints o match gmﬂm of Warks, Engineering
the expansion joints treated with + Ly

MAPELASTIC,

f) Grousting was executed using :r\'alhm;rhﬁm!]mﬂgmrd
KERACOLOR large grain mixed with i N I

FUGOLASTIC (named PLASTIOINTS in planning Difice AV in Geneve

Marth America), This is a cemenlitious
grout modified with a latex able to make
the joints waterprood, flexible and
michanically sound, Choosing such
products wirs necessary 1o obtain a
groating particularly resistant 1o future

Material suppller: |ean-Ferre Mailland,
Blirector of Getaz-Roming ceramic, sione
and marble secior

Tile Installers: A unson coordinated by Taar

maintenance operations, such as frequent ot o v

ter jet cleanings,
e sl Year of constructine: 1981 /1993
Perfect Bondi

ect Bonding Year of wallcovering installstion: 1993

More than 80 ingallers (gathered ina

; i > Cerambe walleovering: MM whplased
society and coordinated by Bauur C4+0 porcelain tde “Tinakee” by Mirage

irom Genevel, wene divided into groups of
lour peaple, and worked for two months |






