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Background



Grasberg UG Mining Complex (Producer Copper 8th ; Gold 2nd )

• Grasberg Open Pit

• 2 Producing Cave Mines
GBC and DMLZ

• 1 Developing Cave Mine
KL

• 1 Stope Mine
 Big Gossan

• PTFI Production
300 000 Tons / day

GBC

Grasberg Open Pit



Big Gossan Mining Layout

• Mining Method
Sub Level Open Stope with CPF

• Stope Dimension
15m (W) x 40m (H) x up to <60m (L)

• Production Rate
10 000 Tons / day

• Ore Pass 7



Geotechnical Information
Horizontal Stress Field +- 40MPa

Limestone : UCS 197MPa ; GSI 74



Ore Pass 7 Deterioration

Original Design: 
3.6 m Diameter Raise Bore

Scaled Out Dimension: 
8 m x 5 m



Stress Modelling / Seismicity

Tangential Stress at Ore Pass +- 60 - 80MPa Mostly minor events related to dumping down an empty ore pass



Seismicity

Estimated average orientation of one set seismic failure planes
 Shear Zone 1 Minor Events = Dumping in Empty Ore Pass



Quantifying Stress – Spalling

Expected Spalling Depth 0.4m ; Tangential Stress 80 – 100MPa

Actual Spalling Depth 2.2m ; Tangential Stress 280MPa

Major Stress +- 100MPa ; Minor Stress =-20MPa 

1.2

1.4

Back analysis of OP 7 

Mining-induced stress alone cannot explain the depth of failure



Quantifying Stress – Core Discing

Core Discing +-1.8m from the Ore Pass

Core discing is indicative of a Stress of 130 – 150MPa

Indicate a Major Stress of +- 100MPa.



Conclusion

Induced 
Stress Field 

70 MPa

Residual Stress Field of +- 100 MPa

BG SZ 1 Sensitive to Mining Induced Stress

Shear Zone 1

Stopes

Multiple contributing factors:
• Mining-induced Stress
• Residual Stress ≈ Shear Zone 1 (SZ 1)
• Dumping in empty Ore Pass (Abrasion / Impact Damage)

Evidence :
• Spalling Depth
• Core Discing
• Seismic Events ≈ Failure planes // Shear Zone 1
• Minor events indicate dumping in empty ore pass / shift 

time

Improved Design for Ore Pass 8 :
• Design OP 8 at +75m from stopes
• Design OP 8 at +20m from SZ 1



THANK YOU
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