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Bridges — more
than just a physical
connection

A journey through history,
technology and the future
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Aerial view
of the
Adiriatic
bridge in
Bari

The construction of a bridge isn't just the project for the deck but all the different
works that are part of it — supports, foundations, the mass of soil involved and, last
but not least, the surrounding environmental context of where the bridge is or will
be. The bridge itself is an architectural and engineering product that responds

to precise technical, infrastructural and aesthetic requirements. Building a bridge
is a creative act similar to the conception of a work of art, where scientific and
artistic skills contribute with capacity, foresight, perspective and ability in the
management of the available resources.

Currently, the need fo put the specific capabilities of stakeholders, regional
managers, architects and designers in the different stages of design, particularly
the infrastructure work, info an integrated whole is becoming more and more
obvious. On this, the 'best practice’ pursued in NET Engineering for many years,
independent of the specific place and client with whom we work, has led fo the
consolidation of the system engineering method and a cultural and professional
growth that has changed the shared view of the world at Group level, multiplying
the number of possible points of view.

This approach, consolidated over time and able to orient the project to operations
that redefine the relation between nature and man's intervention, has also been
applied in the most recent constructions of bridges, the key players in this section.
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The Darwin Viaduct

East Padua road junction, Padua (Italy) — 2005

The Darwin Viaduct marks the road junction at the East Padua motorway exit and
the connecting infrastructure between Corso Argentina and S.S. (Strada Statale -
Trunk Road) 307 which is a very important crossroads in the urban and regional
road network. The bridge is all steel and has an overall span of 550 m with 11
bays, and consists of three steel arches (150 m wide and 25 m high at the road
level), above the deck.

This bridge encapsulates many concepts, some innovative, which were brought
together in an iconic work characterising the eastern access to Padua at the
beginning of the millennium. The ‘urban bridge’, whose distinguishing feature is
that it can be observed not only in perspective and by those crossing it but also
by those who pass under it.

From the composition point of view, a shell section was adopted, which goes
beyond the normal criteria of the sections of girder bridges (which traditionally
indicate central layers and flat arches), and is more similar in conception to that
with a ‘'wing' profile adopted in aeronautical constructions.

It was decided fo adopt complete structural continuity between the deck and the
metal piles — the concept of sfructural ‘continuity’ became the guiding element
for the whole work, which was only disconnected atf the ends (on the fransition
abutments to the approach embankments) while the deck, piles and foundations,
including the lateral access ramps, were totally connected, i.e. without links,
supports or joints of any kind.

The result gives the effect of seeing the structure as a unit, a co-ordinated whole.
It should also be remembered that the bridge serves a very important road
junction on the city ring road.

Arc profile lighting




Although formally important, the viaduct initially appeared
as a 'low" work in a plain area. To remedly this, large, high
illuminated arches were planned to make the work visible
from a distance and make it a symbolic 'gate’. The arches
themselves have no stafic function and are only marginal for
illumination but, however, they are notable structurally for
their size and interaction with the wind. The arches take up a
characteristic shape of Paduan architecture, where the arch
is one of the most recurring elements in a typical porticoed
city.

The Darwin Viaduct is the archetype of the formal concept
of 'monumental bridge’, i.e. a work that introduces important
elements not directly connected to the function to carry out
but fo a more representative one — access to a certain place.

The innovative elements introduced in the work at the fime
of its conception were the concept of ‘end-to-end bridge’,
i.e. having confinuity between the deck and supports on
large bridges — and the shell section.
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The Adriatic Bridge

Longitudinal
profile with
Cable-stayed bridge on the north- evidence of
south route in Bari (Italy) — 2016 the rai:ivrv]zz
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The shapes of the structure, infended fo close a large gap in the continuity of the The position of the bridge in the fown and its size required a design that was very aware
road and urban plan in Bari, were conceived by Carlos Fernandez Casado, with of the aesthetics and with which the administration wanted to distinguish and mark out
design by NET Engineering. An area of potential urban expansion, but critically the area positively. The need to overcome a large number of tracks with lightness and
intersected by railway infrastructure, had been waiting for the gap to be filled minimum impact pushed towards the choice of an unconventional structure just like the
for more than 30 years. stages of construction, which set out the start of the cantilever deck, from the abutments
_ o ) to the centre, without involving the underlying railway circulation. As it is an urban
Therefore, the roufe was fo be one of the functional connections in passing bridge, care was taken with the appearance and formal order, including the lower part
over The railway junction, currently the subject of a very wide-reaching urban of the viaduct, e.g. choosing supports with a rounded section, linear elements for the
planning and social involvement tender. As the route lies in a somewhat deck and the choice of particular 'patterns’ for the visible surfaces of the containing walls
degraded area, just before some railway lines, the aim was twofold — of the access embankments.
to solve the infrastructure and road problem and also regenerate the
environmental context in terms of furnishing and organisation. The main challenge in drawing up the project concerned the time available to pass from
the concept of the work to the executive project. The result was attained by thinking of
_____ This was the origin of an iconic work whose imporfant engineering an extremely detailed ad hoc process - a real ‘project of the project’. From the technical
contents were sef out fhrough regional recovery combined with the organisational point of view, the design service given led to the definition of the work
essential function of connection - a cable-stayed bridge with a single through all stages enabling the client to start the tender in the limited times dictated by
upside-down Y central pylon, meeting on a double span of 112 the expiry of the Community financing Setal of
metres over the railway tracks and structurally continuous with the the strand

access viaducts, with an overall structural length of 626 metres. attachments







The Leonardo Bridge

Variant to the SR69 with the new
bridge over the River Arno, Arezzo
(Italy) — 2016

Working in Tuscany almost systematically poses significant environmental and,
in particular, landscape, problems even if, as in this case, the work involved a
more efficient connection in the road network of the Montevarchi-Terranuova
Bracciolini-San Giovanni Valdarno industrial area in the province of Arezzo,
known for the Prada offices and factory.

The redevelopment in a new site of the existing SR (Strada Regionale
- Regional Road) 69, for an overall distance of about 11 km, was a
strategic operation in enhancing the Valdarno area as it enabled
relief of the fraffic congestion in and out of the relevant A1
motorway foll booth, improving access to the industrial areas of
the fanning district.

View of the
Leonardo
Bridge:
Detail of the
pier




Panoramic view
of the Leonardo
Bridge

The New Bridge, which crosses the River Arno Natfure Reserve, has special
symbolic value and was designed in co-operation with the Oficina de Proyectos
Carlos Fernandez Casado, one of the most prestigious international names in the
sector.

The New Bridge is 495 metres long and crosses the Arno and A1 motorway

with two main spans over the river sustained by two steel inclined arches and
three smaller side spans, one of which was constructed by cantilever above the
motorway. The metal arches were steeply inclined to enhance the idea of junction
at the top and thus reinforce the ‘access gateway' effect to the industrial area.

A construction work is the union of the nature of the places hosting it and the
function attributed fo it.

The originality was preserved by giving the columns in the Arno a sculptural form,
shaped by the need to house the lower inclined surface of the main arch-lbeam
(following the criterion that the function inspires the form).

The inclusion of the bridge also considered the problem of a landslide of

the overlooking Poggilupi hill which menaced the existing road and would

have conditioned the new one. Carefully designed, almost invisible work, of
containment and stabilisation gave the technical solution to the hydrogeological
instability and allowed the landscape recovery of the whole hillside, now skirted
by the new road..
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The Ponte Unita \ pngqbl
d'ltalia

Trade Fair Overpass, Padua
(ltaly) - 2011

\ \

The bridge originated as a way of 're-stitching'’ the urban fabric by
overcoming the interruption caused by the railway fracks near o Padua
station, creating a road, pedestrian and cycle connection between
the Arcella residential area (north of the railway) and the Padua Fair
area (to the south), near to the historic centre, the university area and
office district.

The operation is the most important element of the east/west
urban route, named ‘Arco di Giano’, created through a PRUSST -
Urban Regeneration and Sustainable Development Programme.

An aim of the project was fo respect the houses near to the
railway and the Milcovich Park, which defines where the new
infrastructure reaches to the north. The bridge gives the priority
to bike and pedestrian use, placing it directly under the tied
arches used fo cross both the railway and road with a single
span. The cycle-pedestrian part is separated from the vehicle
part by planfed froughs which increase the urban appearance
of the bridge, almost turning it info a meeting place, i.e. a
small suspended square.

The road parallel to the railway is part of an important ;
urban connection called ‘Arco di Giano'. The road has two W
arms going up to and down from the bridge which are ' |
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composition of the section with inversion of the more usually found one where
the road part is between the arches and the pedestrian paths are on the outside.
The connected pedestrian bridge is also interesting and is a continuation of the
main one over the railway for pedestrian access on the south side. On the north
side, access is via a path created on an arfificial hill limited by the shoulder of the
bridge on the same side. The work thus became part of the green context of the
neighbouring park with an element which, overall, is neither threatening nor
looms over the houses close by.

Road junction
around Ponte Unita
d'ltalia
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The Bridge over the Ticino "y | ercorso natura
Project for the new bridge af Oleggio, Novara (lfaly) — 2011
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Canali e specchi d’acqua fiume Ticino

G

. Stazioni di campionamento per la qualita
dellacqua Comune di
Lonate Pozzolo
(Varese)

INDICAZIONE DELLA FUNZIONALITA FLUVIALE
Rendering of the

Oleggio bridge
project
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A Sl - 5 This bridge hasn't yet been constructed and, more than others, tries to blend the
work with the natural environment. It originated with the need for a better road

connection for people wanting to reach Malpensa airport from Piedmont using the

old inter-regional road.

_ Canaje indllstriale

The existing bridge, a physical element forming the border between Piedmont
and Lombardy regions, was built in 1889. It is an iron lattice fruss structure with

a single lane used alternatively and so completely inadequate for the changed
fransport requirements. Nevertheless, the structure is fine evidence of industrial
archaeology and is an example of the radical technical innovation made possible
by the use of iron from the second half of the 19th century.

Environmental
impact

study - water
environment
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The area involved in the works is subject to extensive environmental restrictions as Prospetto A Sezione B-B Sezione C-C
it lies within the Parco fluviale del Ticino (the River Ticino Park) which extends on
both banks in Piedmont and Lombardy regions. The restriction of the natural river
environment led to the choice of working, e.g. for the foundations, with the least
possible impact at the construction stage.

However, the presence of the historic 'laftice bridge' couldn't be ignored, as it is a
consolidated element in the environmental context. Its downgrading o a bridge
for cycle paths in the area, after adequate preservation and restoration, has been
theorised. Therefore, a form has been adopted which, in modern terms, recalls
that of the 'screen’ (i.e. the laftice which was a feature of the elevation of the historic
bridge) — a framework of a laftice bridge with a mixed system of prestressed
concrete for the deck, an upper closing ‘cord’ and walls of linear metal elements
forming the lattice.

Obviously, it's an unusual shape that has led to the use of specific models and the
conception of singular construction methods.

Existing
Oleggio
Bridge 15.
Details of the new
14. reticular solution
Detail of the first
pylon on the
river bank
16.
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