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RockRock Reinforcement Evaluation  Reinforcement Evaluation –– Phase 1 Phase 1

• Assessment of Corrosion Potential
    -  Ground water
    -  Weathered rock
• Assessment of Rock Reinforcement

(Nondestructive Testing performed on 22 rock
bolts and 20 tendons)

     -  Electrochemical Tests (half cell potential,
         polarization current)
     -  Mechanical Tests (impact, ultrasonic)
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PHASE 1 FindingsPHASE 1 Findings

• Corrosive Environment

• 30% of sampled rock bolts loss of pre-stress

• 10 to 15% loss of cross section

• Tendons better condition than rock bolts

• Quality of cements grout along tendons more
consistent than resin grout along rock bolts

• Remaining service life of rock bolts 15 years
and tendon 20 years



Rock Reinforcement Evaluation Rock Reinforcement Evaluation –– Phase 2 Phase 2

• Invasive Testing (verify the results of NDT)

     -  Lift-off tests

     -  Physical, chemical and metallurigical testing

         of steel and grout samples retrieved from

         exhumed reinforcements (5 bolts, 2 tendons)

• GRANIT integrity test (type of NDT impact)

• Additional NDT testing on other elements



Phase 2 Work SchedulePhase 2 Work Schedule

• GRANIT Test

• Scaling

• Drilling replacement holes

• Assemble and install rock reinforcement

• Grout

• Lift-off Test

• NDT testing of rock reinforcement above slide area

• Over-coring & exhuming bolts and tendons

• Testing retrieved reinforcement and recovered grout



GRANIT NDT TESTINGGRANIT NDT TESTING
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Drilling Holes for Replacement BoltsDrilling Holes for Replacement Bolts
and Tendonsand Tendons
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Preparing Rock BoltsPreparing Rock Bolts
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NDT Testing above slide areaNDT Testing above slide area
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Drill Rig for Over-coring RockDrill Rig for Over-coring Rock
ReinforcementReinforcement
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