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TUNNELS



What is Tunnel?

A tunnel is a narrow, enclosed passage or structure that
connects two points, passing under or through an obstacle,
such as a mountain, river, city, building, or waterbody. It is
typically constructed underground or underwater, lined with
materials like concrete, steel, or brick to ensure stability and
safety.
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Road Tunnels

Tunnels designed for vehicular traffic, providing a safe
and efficient passage through mountains, hills, or urban
areas.



Rail Tunnels

Rail tunnels are underground or underwater passages 
for railway lines, enabling trains to pass through 
mountains, hills, or urban areas, reducing travel time 
and increasing efficiency.



Subway Tunnels

An underground passages for rapid transit trains,  
connecting stations and facilitating urban transportation.



Utility Tunnels

Utility tunnels are underground passages that house
essential infrastructure, such as water, sewage,
electricity, gas, and communication systems.



Military Tunnels

Military tunnels are underground passages constructed
for military purposes, providing strategic advantages,
concealment, and security.



Underwater Tunnels

An underwater tunnel is a passage that runs below the
surface of a body of water, connecting two landmasses
or providing access to offshore facilities.



Construction Methods

 Cut and cover method

 Drill and blast method

 Boring machine method

 Immersed tube method



Cut & Cover Method

The Cut and Cover tunnel method involves excavating a trench
from the surface, building the tunnel’s concrete lining, and then
covering it with a structure. This technique is suitable for shallow
tunnels and allows for relatively fast and cost- effective
construction. The trench is then backfilled with soil or other
materials, completing the tunnel’s installation.



Drill & Blast Method

The Drill & Blast method is a tunnel construction technique that
involves drilling holes into the rock face, filling them with
explosives, and blasting the rock to create a tunnel. The blasted rock
is then removed, and the process is repeated to advance the tunnel.
This cyclical process continues until the desired tunnel length is
achieved. The tunnel is then lined with concrete or steel to provide
structural support and stability.



Boring Machine Method

The Boring Machine method uses a Tunnel Boring Machine (TBM) to
excavate tunnels, employing a rotating cutting wheel to dig through soil or
rock. As the TBM advances, pre-cast concrete segments are installed to form
the tunnel lining, ensuring structural support. This mechanized process enables
efficient, safe, and environmentally friendly tunnel construction with minimal
disruption to surrounding areas.



Immersed Tube Method

The Immersed Tube method involves constructing pre-fabricated, reinforced
concrete tunnel sections on land, then transporting and immersing them in a
dredged trench in the waterway. The sections are aligned and connected
underwater, forming a continuous tunnel. The trench is then backfilled,
securing the tunnel in place. This method is commonly used for underwater
tunnels, such as subsea road and rail tunnels, offering minimal environmental
disruption and high structural durability.
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Advantages

Reduced travel time and increased efficiency

Improved connectivity and accessibility

Reduced air pollution and greenhouse gas emissions

Protection from weather conditions

Economic growth through increased trade and commerce



Disadvantages

High construction costs

 Disruption to natural habitats and ecosystems

Potential for water pollution and contamination

Risk of geological instability and tunnel collapse

Community disruption and relocation
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