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BT, MERORERERITIL  Table 1 Physical properties of mortar and concrete.
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(44) Model Tests to Investigate the Effectiveness
of Pre-tensioned Bolts in NATM Tunnel

Saga University, Koji ISHIBASHI

ABSTRACT

Concrete spraying, rock bolt driving and the measurement of adjacent ground
displacements are the essential factors for stabilization around a tunnel using
NATM. The rock bolts driven systematically undertake a part of function to
create the ground arch surrounding the tunnel. The author has found that - pre-
tensioning of bolts largely contribute to development of arching around the
tunnel. In this study, pre-tensioned bolts were used. Model tests were carried
out to measure the changes of the adjacent ground condition due to the tunnel
excavation and to investigate the degree of improvement as a result of pre-
tensioning. The model specimens were made of cement mortar and concrete. All
specimens were cubic with 800 mm on one side. The effectiveness of transmitting
time of the seismic P-wave as index was investigated. From the results of this
research work, it was shown that it is possible to accurately predict the
changes of the failured zone and degree of improvement in the adjacent ground
utilizing P-wave transmission time. It was also found that seismic prospecting
in the radial direction of the tunnel is more effective than in the longitudinal

direction.
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