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Concrete Compaction to Prevent Collapse of Tunnel Lining
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trial operation of test vibrators.

Summary While cracking and spalling of tunnel lining concrete has been increasingly recognized as a social problem, a
phenomenon has been frequently found in tunnels, in which cracking presumably due to drying shrinkage appears in the arch
crown of concrete lining that were crackless immediately after concrete placing. One of the reasons for this phenomenon is
thought to be insufficient consolidation during placing in crown areas.

By conventional shotcreting methods, consolidation in crown areas, particularly in the areas near holes for upward spraying,
tends to be insufficient because of the difficulty in operating vibrators. The authors therefore devised low-cost, easily operable

telescopic vibrators to be installed near holes for upward spraying for consolidation in crown areas. This paper summarizes the
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