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Zinc applications are also extending to enhance railway safety in innovative ways. Indian
Railways is now installing crash barriers and metal fencing along tracks in remote regions

to prevent animal-related accidents.

India’s railways are undergoing their most ambitious transformation since
independence. From achieving 100% electrification and developing high-speed
corridors to implementing a green, technology-driven infrastructure plan, the
Indian Railways is steadily evolving into a modern, future-ready network.
However, amidst the excitement surrounding bullet trains and electric
locomotives, a quiet yet critical challenge persists, the durability of the steel
structures that form the backbone of this vast system.
Advt

Steel is the backbone of India’s railway network — from overhead
electrification masts, gantries, and track fasteners to bridges, guard rails,
station roofing, signal posts, and telecom towers. However, India’s diverse
geography, with 7,500 kilometers of coastline, high humidity, monsoon rains,
saline air, and industrial pollution, makes steel highly vulnerable to corrosion.
Corrosion not only weakens structural strength but also drives up maintenance
costs and compromises safety. The economic impact is staggering, with
corrosion-related losses estimated at 5–7% of India’s GDP each year. For Indian
Railways - spanning 1,09,748 km of track and transporting 6.9 billion
passengers annually, the stakes are especially high, underscoring the need to
prioritize long-term infrastructure quality over the lure of lower upfront costs.
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This is where zinc galvanisation - a century-old but often overlooked
technology, proves critical in protecting steel. Galvanizing steel involves
coating it with a layer of zinc, which not only forms a protective barrier but also
acts sacrificially to prevent corrosion. This simple, proven process can extend
the lifespan of steel structures to 30–50 years or more, even in the harshest
coastal or industrial environments. In contrast, unprotected steel may begin
deteriorating in just a few seasons.Across the rail network, Galvanization has
become the cornerstone of durability. It protects overhead electrification
systems from the relentless effects of rain, wind and electrical currents. It
shields track components such as fishplates, nuts and bolts from the stresses of
vibration and heavy loads, while ensuring the long-term integrity of bridges,
guard rails and signaling infrastructure. Even at stations, galvanised handrails,
roofing and poles retain both their appearance and safety without the need for
constant repainting.
Advt

The advantages of galvanisation extend far beyond corrosion protection. It
offers a compelling economic benefit as a true “fit and forget” solution. While it
may incur a modest upfront cost during manufacturing, it reduces life-cycle
expenses by eliminating repeated repainting, inspections and replacements.
Lower maintenance means fewer service disruptions and more predictable
budgets, which are essential for a system moving towards high-speed and
high-frequency operations. It also delivers a sustainability dividend—less
replacement steel means lower emissions, reduced industrial waste, and
alignment with Indian Railways’ net-zero carbon emissions by 2030
commitment. Every tonne of avoided steel replacement saves 1.8 tonnes of CO₂
emissions.
Advt

Zinc applications are also extending to enhance railway safety in innovative
ways. Indian Railways is now installing crash barriers and metal fencing along
tracks in remote regions to prevent animal-related accidents. In the Bhopal rail
division, crash barriers have been installed at a significant cost, effectively
reducing animal incursions. Similar initiatives are being planned in the Jhansi
division, covering key routes, further strengthening the safety and resilience of
the railway network.Globally, leading rail systems have long adopted
galvanisation as a standard practice. Japan’s Shinkansen network, European
high-speed corridors and China’s rapidly expanded rail lines all rely extensively
on zinc-coated steel to safeguard their railway infrastructure. India, too, has
begun to integrate galvanisation more systematically into railway projects but
given the scale of its ambitions, there is still vast untapped potential.
Advt
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Aligned with India’s ambitious rail modernization vision, the recent Cabinet
approval of four major railway multi-tracking projects under the PM Gati Shakti
National Master Plan marks a pivotal opportunity to advance galvanisation
efforts. Covering nearly 894 kilometers across Maharashtra, Madhya Pradesh,
Gujarat, and Chhattisgarh, with a total investment of ₹24,634 crore, these
projects reflect the scale and momentum of India’s infrastructure growth. By
adopting enhanced zinc protection for new tracks and supporting structures,
Indian Railways can significantly extend asset longevity, minimize maintenance
costs, and strengthen the long-term sustainability of its infrastructure
investments.
 
With decades of expertise, the zinc industry is well-positioned to support this
transition. From cutting-edge coating technologies to stringent quality
assurance, zinc producers can enable Indian Railways and its contractors to
adopt global best practices at scale. Each additional use of zinc delivers
measurable value by strengthening infrastructure, improving safety, and
extending its lifespan.
 
As Indian Railways accelerates its modernization drive, galvanisation is proving
to be more than just a technical specification and has become a strategic
enabler. It supports the safety, reliability and financial viability of electrification,
high-speed rail and green infrastructure projects. Moreover, it ensures that
today’s investments will stand the test of time, reducing the need for costly
interventions in the years ahead.
 
The story of Indian Railways’ future is not just about faster trains and electrified
lines – it is about the resilience of the steel structures that support them. A thin
layer of zinc may seem inconspicuous, yet it represents one of the most
effective, scalable and sustainable investments for building the railways of
tomorrow. Through galvanisation, these assets are built to last – strong, reliable
and future-ready.
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