Design of Electrified Railway Viaducts
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In recent years, throughout Victoria there has been a trend for grade separation projects to
have the railway going over the road(s). Elevated viaducts are proving to be resilient, not only
for typical engineering criteria such as the fatigue, strength and serviceability limit states, but
are also improving the resilience of the communities below. Previously divided communities
are now joined, with improved social resilience, which was essential during extended periods
of pandemic restrictions.

The structural form of the railway viaducts included a combination of simply supported and
continuous spans of prestressed precast concrete and steel composite girders with earth
retaining embankment approaches.

The main drivers for a successful design include constructability and safety within live
electrified railway corridors, efficient and cost-effective structural solutions in brownfield
environments, good urban design, rail systems (traction power, electrification, and signalling),
sustainability and climate change considerations, and electrolysis and stray current
mitigation.

Structural considerations including ground conditions, embodied energy, and material types;
need to be evaluated in combination with these requirements. Close collaboration is required
with a wide range of disciplines, stakeholders and end users of the railway including
passengers, operators, maintainers, and trespassers.

Requirements for resilient railway viaducts will be described including:

o Different super-structure and sub-structure forms and material composition.

e Principles of mitigation of structural damage due to stray-current and of electrical
hazards.

o Track structure interaction



