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ANN analysis of maximum surface
settlement above NATM tunnels.

Abstract

This research contains a study of the ground surface settlement
resulting from shallow tunnels construction using traditional methods
that require tunnel excavation and support in successive steps.
Many previous studies have addressed the issue of the maximum
settlement above tunnels, where many experimental relationships
have been proposed to calculate the value of the maximum
settlement, taking into account the characteristics of the excavated
ground in addition to some geometric parameters such as the tunnel
diameter and its cover thickness. Despite the importance of the
tunnel excavation method and the role it plays in causing
settlements, it was not clearly taken into account when calculating
the value of the settlement above tunnels. This research proposes
to study the relationship between the maximum surface settlement
and the tunnel convergence. The research studies the role of the
cover thickness above the tunnel in depreciation the deformations
resulting from excavation works and its relationship to the maximum
surface settlement. The study included analyzing the data of a large
number of reference cases using a methodology based on artificial
neural networks to predict the value of the maximum settlement

above the tunnel.
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