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We use side piles as one of countermeasures to control settlement when we
construct NATM tunnels in a soft ground with small earth covering. We performed basic
studies to clear reinforcing mechanisms of side piles by model tests and numerical

analyses.
settlement,

As a result, we found following knowledge;

1) side piles are effective to reduce

2) side piles become more effective under following conditions, they are

installed crossing slip line, they are installed closer, they are installed near to the trapdoor,
they are fixed to the tunnel tightly, adhesion to the ground is improved by pushing into the
ground, and the ground have a certain amount of bearing capacity.
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