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A Study on the Behaviour of Natural Ground

Due to Tunnel Excavation
Michiyoshi Gomi, Nihon Giken Consultant Inc.
Abstract

The convergence, ground displacement, and ground collapse caused by tunnel excavation are
all interrelated. These events vary depending upon; rock type, overburden, natural ground
strength, jointing conditions, shape and size of cross section, and excavation method.

Among these factors, natural ground strength is used as an index for Jjudging whether
convergence and ground displacement are plasticized or not. The classification of measured
values by rock type shows that the extent of convergence and ground displacement differs with
not only the natural ground strength but also the angle of internal friction. It is considered
that natural ground strength can be used as an index for plasticizing in a cohesive-soil, but
not in a sandy-soil where the internal friction angle is great,

Tunnel excavation can also cause natural ground to loosen and collapse. Although collapses
are frequent, those reported are generally only large-scale types occurring in shear fracture
zones.

Observation of the cutting face, investigation by advanced boring and various monitoring
methods are used to help predict these collapses.

As yet, these forecasts rely only on empirical methods. The classification of measured

values, however, does show that types of collapses do differ with rock types.
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