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Introduction

= Why use stainless steels for structural applications?

= Cost study




Why use stainless steels?

= Range of alloys to give
required durability

= Wide range of finishes

= Readily weldable




Cost Perception

= Perceived as expensive material
= Rarely considered as an option

= Tends to limit use to special
structures




Cost study composite bridge

= High level assessment

= Typical steel composite highway bridge
= Design to Eurocode 3

= Optimise for stainless steel

= Construction cost estimates

ARUP



Reference Design
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Reference Design
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Material Grades

= Carbon Steel: S355
= Weathering: S355W
EN ASTM Outokumpu
= Austenitic: 1.4404 316L 4401
= Duplex: 1.4462 S32205 2205

= |_ean Duplex: 1.4162 S32101 LDX 2101®
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Initial steel tonnage results — no optimisation

o 30% stronger, but 12% less
steel
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Optimisation - tonnage

= Design rules

= Design methods i : 159
. i i -21%
Modal bUCk|II:]g analysis zg 27%
- Compact sections o
= Construction methods Eg
- Bracing 40
- More section changes 30
20
= Others not investigated 10
B Tapemd plates Reference Optimised Optimised Optimised
- Profiled beams Carbon Carbon Weathering Duplex

- Corrugated webs
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Optimised steel tonnages
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Steelwork Cost

® Material ™ Fabrication ™ Corrosion Protection ® Erection
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£100k
100 33%
£0k
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Steelwork Cost

W Material ™ Fabrication ™ Corrosion Protection ™ Erection
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Construction Cost

MW Piles ® Substructure o Steelwork Deck Slab & finishes
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Construction Cost

M Piles ® Substructure ® Steelwork = Deck Slab & finishes
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ARUP
Life Cycle Cost — Model

= Lifecycle Planner for Structures
- London Bridges Engineering Group (LoBEG)
- Developed by LoBEG and Atkins
- Publicly available resource
- Models structure deterioration

= Maintenance regime
- Maintenance interventions
- Rates from database

= Supplemented with Arup experience
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ARUP
Life Cycle Cost — Parameters

= Consistently applied across all scenarios
- 60 year service life

= All maintenance and inspection costs

= Repainting of carbon steel

= Neutral / conservative assumptions

= Discount rates from UK government guidance
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ARUP
Life Cycle Cost - Results

= Environment did not govern costs

= Costs dominated by access costs

= Fewer interventions over railway...
...but more costly due to access

= Significant savings with stainless steel
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Life Cycle Costs - summary

® Carbon ™ Stainless
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Cost Study Conclusions

= Design for stainless steel NOT
carbon steel

= |t can be possible to design a cost
neutral structure in stainless

= Modern duplex alloys offer
potential for cost effective design

= |n some cases stainless may be a
viable option




