s Steels for Durablerigiges
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The Z R U @r§t fodt bridge inOutokumpu
DuplexLDX 2101®

Acrossthe rapids, Likholefossen Norway- 2004

T Stainless LDX 2101
T No maintenance
T Cost efficiency
T Aesthetics
T Stiffness

T Strength= low weight =
easy erection (by
helicopter)

T Location Mountains,
above a fjord




TheApateBridge, Stockholm, Sweden

1 Pedestrian bridge - 2002
1 Built in grade Outokumpu duplex 2205
T Supplied prefabricated segments at our
Degerfors mill, tailor-made to customer
requirements.
1 Stainless steel selected for:
1 100% recyclable
T 120 years life time
T Location: Capital Stockholm

The Apate Bridge, Stockholm, Steel grade: 2205 (Photo: SBI) The right hand photo shows the inner structure of the bridge body.
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Ruffolo Footbridge Siena,
Italy, 2005

iGrade: Lean Duplex LDX21@
T Location: Country side
T Composite bridge with stainless
steel loadbearing structure
T Design life: 120 years
T Stainless steel selected for:
+ Low maintenance
T Green material (recyclable)
T Aesthetics
 Strength
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PasarelaPadreArrupe Bilbao, Spain 2003

. Stren“gln‘) Ay
Prefabricated plate segments
delivered




First stainless railway bridgen the world

AnorgaBridge 2 Spain, 2011

Old bridge in carbon steel replace
due to: |

t Heavy corrosion damage
t Heavy maintenance demand

New bridge in Duplex LDX 2101

The owner required:

1 120 year design life

+ Minimized maintenance

Tt Light weight (high strength)
structure due to access durin _
construction. : SN

 Solution: Ninee.
OutokumpulLDX2101

1 Location: Few kilometers from:i _
the ocean The entire truss structure irDuplex LDX 2101thickness 12-23 mm,
130 tons
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Dual Construction
- Railway bridge heavily attacked by corrosion
- Year 2003 ,Newhanger parts in Duplex 2205

Across a river in
Kungély, Sweden700
ton carbon steel Built
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Duplex 2205




The worldes first stainless traffic road bridge
located on the island of Menorca, 2005

Replaced an earlier concrete bridge built in the sixties that

had to be replaced in less than forty years due to corrosion.
T The bridge is located close to the sea

¥ The bridge has a design life of 100 years

T Duplex Stainless steel selected for low maintenance and the look

The Cala Galdana Brldge Menorca, showmg both the finished bridge and the assembly of the bridge from prefabrlcated section. Steel grade: 2205 (Photo: Pedelta)

outokumpu @ .



Stonecutters Bridge,
Hong Kong, China

T Duplex Stainless Steel selected for:
T Minimum Strength 450 MPa
T Minimal maintenance over 120 year life
T Specific finish requirements

¥ Marine environment

i
Bridge characteristics:

Rl el ,596m-ong dual 3 lane higHevel cable staye brldge

*“va%h—a_daa_ggggﬁl 018m. .,

Tower height: 295m ~ "t L N

Stonecu{‘tters Bridge, Hongong 2 Opened to traffic 2009
20mm outer skin of 2205 Duplex StainlessSteel plate
reinforce the tower 120m upper part




Main span 1018 m,

Spans RamblerChannel entrance to Hong Kong container port

_Towers 300 m high, top 120m steel concrete composite section
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M6 Toll motorway, UK

Construction Cost? Typical
Composite Highway Bridge Design @

OPFjlez B Substructure O Steelwork O Deck Slab & Finishes

1200 e
: -1%

1000 m

&00
KE 600

400 -

200 -

0
eference Optirmized Carbon Optimized 2205 Dptlmlzed LOX210

Steel Duplex Duplex
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Life Cycle Costg Typical

CompositeHighway Bridge Design

- On a simple bridge, savings can be in range of 30-40 %

Present value

M6 Toll motorway, UK

T

£500k

£400k

£300k

£200k

£100k

£0k

|

|

|

B Carbon m Stainless

-30%

-40%

-30%

-40%

Minor Road

Major Road Marine

Railway

19



Innovation
The Nynashamn composite bridge Sweder2011

Innovativedesign enableduse of sustainablestainless steel without cost
disadvantage
Stainless steel selected for: long trouble free service life

Righthand photo shows one of the duplex LDX2101 stainless beams of the load bearing structure
(Photos courtesy of NCC Construction)
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Conclusions

T Cost efficient, signilffc*:a‘n "
savings
Jigh strength
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