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Ventilation shaft cross section
(depth of 177m)
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Allowable stress : 6MPa
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Lining progress
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・Daily management measurement
・excavation surface observation

rock foundation rating
classification

evaluating excavation surface state

evaluating need for supplementary operations

monitoring of existing support， evaluation of
long-term stability

verification of analysis model

improvement of
analysis accuracy

Modification of safety
control criterion

verification of
mechanical properties

feedback
of

following

support selection

・convergence

・simple in-situ tests
  ・elastic wave velocity
  ・schmidt hammer
  ・equotip hardness test
  ・needle penetration test
  ・point load test

・underground displacement
・rock bolt axial tension
・shotcrete stress
・lining concrete stress
・steel support stress
・preceding displacement

・borehole load test
・unconfined compression test
・triaxial compression test
・brazilian test

・Step management measurement
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● : key item　　○ : taken into consideration　　△ : referred to in considerations
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