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SYNOPSIS : Soil and rock improvement and reinforcement techniques are applied to achieve safe
tunnel excavation in difficult geological conditions. The Umbrella Arch Method(UAM), one of the
auxiliary techniques, is used to reduce ground permeability and improve stability of the tunnel by
inserting a series of steel pipes into the ground around the crown inclined to the longitudinal axis
of the tunnel. Additionally, multi-step grouting is added through the steel pipes. UAM combines the
advantages of a modern forepoling system with the grouting injection method. This technique has
been applied in subway, road, and utility tunneling sites for the last few years in Korea.

This paper presents the case histories on ground improvement associated with UAM used in two
soft ground construction sites. First is the case that passed the fault zone. Second is th case that

passed the weak soil zone. This paper suggest the reinforcement design for these cases and further
applicability on another cases
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