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Abstract

The concept of the “shield tunneling technique”, which
was invented in the early 19th century, adopts a shield in order
to support the excavated ground, while the “hard rock Tunnel
Boring Machine (TBM) technique” normally excavates under
stable ground and uses a disk cutter to split the rock in order
to dig faster. These two different types of techniques are suited
for different types of situations. However, since the “closed
type shield machine” was developed in 1969, an additional
roller cutter has now been adopted for the closed type shield
machine beginning in 1983. As both the shield and hard rock
TBM techniques have gradually been making advancements
over the years, the TBM can now excavate from soft ground
to hard rock. In fact, in this day and age one could say that
the shield machine can be considered as a type of TBM, and
recently, since the year 1990, a variety of TBM techniques
have been developed and implemented for larger cross sections
and for deeper, longer distance, quicker progress rate, and non-
circle shape tunneling.
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