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Analysis of parameters affecting rock collapse depth around

tunnels excavations.

Abstract

Tunneling causes deformations resulting from stress conditions changes.
In case of tunneling in a weak and law resistance zone, and when using
insufficient or late support, these deformations can cause dangerous
collapses that may extend to great depths around the tunnel. This
research includes an analysis of the most important factors that can have
a direct impact on the depth of these collapses in case of NATM tunnels
constructed in a weak rock environment. The goal of this research is to
study the possibility of predicting of the potential collapse’s depth based
on the suggested factors in addition to analyzing the relative importance
of these factors. The study based on analyzing reference cases that
included data from more than 40 tunnel sections located under various
cover thicknesses and with different rock conditions. The research relied
on Regression Analysis method based on artificial intelligence. The study
showed that the most important factor is the rock characteristics, mainly
GSI value. It also turned out that the excavation and support method is
more important than the cover thickness above the tunnel. Comparing
field measurements with the analysis results confirmed the validity of the
proposed methodology to predict the collapse depth and to study many

factors that are difficult to be considered by traditional methods.
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