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DEPTH BELOW SURFACE
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OREBODIES MINED



ROCK BEHAVIOUR CHARACTERIZATION



INTACT ROCK STRENGTH (UCS)

Rock Type Pyroxenite Norite Anorthosite Dunite Chromitite

“Deep” 

Hangingwall
153 – 260 137 – 204 172 – 173

Merensky Reef Merensky Reef 

Hangingwall
71 – 118 75 – 161

Merensky Reef 60 - 208

Merensky Reef 

Footwall
87 – 152 83 – 93

UG2 Reef 

Hangingwall
85 – 148 105 – 140

UG2 Reef 56 - 112

UG2 Reef Footwall 60 – 138

“Deep” Footwall 60 – 240 78 – 227 69 – 150 55 – 170



STRESS VS ROCK STRENGTH – NORITE FOOTWALL



STRESS VS ROCK STRENGTH – NORITE FOOTWALL



STRAINBURSTING IN FOOTWALL DEVELOPMENT



STRESS-DRIVEN FAILURE DOMINATES



ROCK MASS STRENGTH DEGRADATION



FACIES DISTRIBUTION – MERENSKY REEF



STRESS VS ROCK STRENGTH – MERENSKY REEF



SEISMIC RESPONSE TO ROCK MASS CLASS

RMR = 60 RMR = 70



FACE BURST – MERENSKY REEF



FACE BURST – MERENSKY REEF



MODELLED MINING DEPTH – UG2 REEF



POSSIBLE FAILURE MODES IN UG2 MINING



UNDER-STOPING STRESSED PILLARS

Merensky UG2



‘RAINBOW’ PILLARS

APS Difference

Before AfterBefore

350 MPa

After

380 MPa



RECORDED SEISMICITY (MMAX = 2.3)



SHAKEDOWN DAMAGE – UG2 REEF



FACE BURST – UG2 REEF



DYNAMIC DAMAGE TO SUPPORT – UG2 REEF



ROCK MASS BEHAVIOUR – UG2 REEF



AMELIORATION STRATEGIES

• Backfill

• Regional support pillars

• Mine design & planning

• Controlling leads & lags

• Preconditioning

• Stress modelling

• Seismic monitoring

• Rock mass classification

• Support design

• Compliance auditing• Preconditioning • Compliance auditing



RISK MANAGEMENT


