UPSC MAINS - ANSWER PRACTICE

Science & Technology - GS - 1l

Examine the significance of India's first undersea rail
tunnel for high-speed railway connectivity. Discuss
the major engineering challenges involved in

constructing tunnels beneath water bodies.
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Answer Hint

High-speed connectivity; Mumbai-Ahmedabad corridor; tunnel-boring technology; geological
uncertainty; groundwater pressure; structural stability; environmental safeguards; construction

safety; infrastructure-led development.

Model Answer

Introduction

India's first undersea rail tunnel is being constructed beneath Thane Creek as part of the Mumbai-Ahmedabad
High-Speed Rail Corridor. The project represents a significant advancement in India's underground transport

engineering capabilities.
Significance

The tunnel will connect sections of a major high-speed rail corridor linking important economic centres. Its twin-
track design within a single tunnel structure demonstrates technological progress in large-scale infrastructure
development. The project can strengthen engineering expertise, support specialised employment and improve

future tunnel-construction capabilities.
Engineering Challenges

Underwater tunnelling involves complex geology, groundwater pressure, potential water ingress and risks of

ground settlement. Construction near densely populated areas requires continuous monitoring to protect buildings
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and infrastructure. Tunnel ventilation, emergency evacuation, fire safety

and structural waterproofing are also essential.
Way Forward

Authorities should ensure rigorous geological investigations, real-time
structural monitoring, effective waterproofing and comprehensive
emergency-response systems. Environmental safeguards, independent
safety audits and transparent project monitoring should accompany

construction and eventual operations.
Conclusion

The undersea tunnel represents an important infrastructure milestone. Its
long-term success will depend on engineering reliability, passenger safety,
environmental responsibility and efficient integration with India's wider

high-speed rail network.
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