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EVALUATION OF EXPERIMENTAL RESULTS ON PREVENTION
OF GROUND SURFACE SETTLEMENT BY USE OF VERTICAL ANCHOR BOLTS

Mitsugi OKUDA and Toshio ABE

A special vertical anchor bolt has been designed and conducted to prevent ground surface settlement which is the
biggest problem for application of the NATM to thinly covered unconsolidated ground in urban areas. This paper
analyses the changes with time of the displacement of the ground surface, mid-ground and crown of a tunnel and of
the axial force of the bolt, demonstrating the positive effects of the vertical anchor bolt based on different
measurement results as well as behavior between cases with and without such anchor bolts. Having analysed the
positive effects of vertical anchor bolts placed outside the cutting cross-section at each stage of division of
excavating section, the paper proposes an appropriate distribution of vertical anchor bolts to facilitate the formation
of the be-am and ground arch in the ground above a tunnel. The effects of the bolts are logically evaluated and
validated by the actual measurement and analysis results. ‘
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