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SYNOPSIS : Design analysis for underground spaces requires evaluating stability related to
tunnel collapses. A failure mode is one of the critical factors in the conventional methods of
stability analysis. Therefore identification of failure modes 1is essential in securing safe
construction in the phase of design analysis, instrumentation planning and implementation of
reinforcing measures. In this study failure modes at the tunnel heading in granular soils are
investigated using physical model tests and numerical simulation for various tunnel depths and
ground surface inclinations. Test results indicated that the effect of depth and inclination of
ground surface on a failure mode are significant. It is identified that, with an incase in depth,
failure modes become localized in a region close to the tunnel. It is also known that an
increase in the inclination of ground surface results in inclined and wide failure modes.
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