














































































































































































APPENDIX A

Criteria by which preconditioning blasts at Blyvooruitzicht Gold Mine 17-24W pillar
preconditioning site are judged

These criteria are the result of an attempt to minimise subjectivity in the assessment of the

effectiveness of individual preconditioning blasts.

The criteria

1. The seismic magnitude of the recorded blast event: the size of the seismic event recorded
by the monitoring P55 network at the time of the blast, related to the amount of explosive
used for the blast.

2. The number of seismic events recorded from the site in the 24 hours following the blast:
adjusted according to whether or not there was a production blast in another panel on the
same day.

3. The largest magnitude of the subsequent seismicity: seismic events of M=00indicate
additional release of stored strain energy over and above that released by the blast itself.

4. The evidence of spatial migration of the subsequent seismicity: migration of subsequent
seismicity away from the site of the blast indicates the effective redistribution of stress in
the rockmass by the blast.

5. The convergence recorded on the following day: adjusted according to whether or not the
measurement was made in the panel of the blast or in another panel, and whether or not
there was a production blast in another panel on the same day.

The critical values and rating system

The rating system described below is ordered with the values for a “typical” precondition ing
blast given first, followed by those for an underachieving blast and then those for an
exceptional blast.

0. Start with 0 points.
1. Blast magnitude (MBIaSt):

• If MBIast lies in the range (kg explosive/100)±O.5,add I
• If MBIaSt is below this range, add 0
• If MBIaSt is above this range, add 2

2. Number of subsequent events:
• If there was no production blast

* If there are between 10 and 19 events, add I
* If there are fewer than 10 events, add 0
* If there are 20 ormore events, add 2

• If there was a production blast
* If there are between 20 and 39 events, add I
* If there are fewer than 20 events, add 0
* If there are 40 ormore events, add 2

3. Largest subsequent event magnitude:
• If the largest event magnitude is in the range 0 O’CM<1 0 add I
• If the largest event magnitude is M<0.0, add 0
• If the largest event magnitude is M->1 0 add 2

4. Spatial migration:
• If there is some evidence of migration, add I
• If there is no evidence of migration, add 0
• If there is convincing evidence of migration, add 2
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5. Convergence:
• If the convergence was measured in the panel of the preconditioning blast

* If the convergence is 15 mm or more but less than 30 mm, add I
* If the convergence is less than 15 mm, add 0
* If the convergence is 30 mm or more, add 2

• If the convergence was measured in another nanel and there was ~g production
blast

* If the convergence is 10 mm or more but /ess than 20 mm, add I
* If the convergence is less than 10 mm, add 0
* If the convergence is 20 mm or more, add 2

• If the convergence was measured in another panel and there was a production blast
* If the convergence is 20mm or more but less than 40mm, add I
* If the convergence is less than 20 mm, add 0
* If the convergence is 40 mm or more, add 2

6. Rate the preconditioning blast out of a possible total of 10 points.
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APPENDIX B

Tables giving summary information for each preconditioning blast at Blyvooruitzicht
Gold Mine 17-24W preconditioning site since the change to breast mining in
September 1992.
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APPENDIX C

Comparison of the recorded precondition blast event magnitudes with the amount of

explosives used for each blast.
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APPENDIX D

Average daily convergences measured in each panel for various blast types and

positions.
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APPENDIX E

Comparison of the b-values determined from the seismic data recorded from panel ‘E’
before and after the commencement of preconditioning in that panel.
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APPENDIX F

Graphs of convergence ride data from Western Deep Levels South Mine 8449W
Iongwall preconditioning site discussed in Section 4.2.2.

84 LEVEL

32 2524 21 20 1716 1312 98 7•

6• U S S o a • • • • • •

• Daily Measurements o Redundant Stations

t-Igure 4.5. Positions of Convergence-Ride Measurement Stations. The relationship between
the station numbers in this plan and the actual station numbers used in the following graphs
is given in the table below.

NUMBER (FIG.4.5) STATION NAME NUMBER (FIG.4.5) STATION NAME
1 4WEO2A 23 4WWO1 E
2 4WEO1A 24 4WEQOF
3 4WWO1A 25 4WWQOF
4 3WEO1A 26 - 4WEO1F

5 3WWO1A 27 4WWO1F
6 4WEOOA 28 3WEOOJ
7 4WWOOA 29 3WWOOJ
8 4WEOOB 30 3WEOOD
9 4WWOOB 31 3WWOOD
10 4WEO2B 32 3WEO1D
11 4WW026 33 3WWO1D
12 4WEOOC 34 3WEOOE
13 4WWOOC 35 3WVVOOE
14 4WEO2C 36 3WEO1E
15 4WWO2C 37 3WWO1E
16 4WEOOD 38 3WEOOF
17 4WWOOD 39 3WWOOF
18 4WEQ1D 40 3WEO1F
19 4WVVO1D 41 3WWOIF
20 4WEOOE 42 2WEOOK
21 4WVVQOE 43 2WWOOK
22 4WEO1E
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APPENDIX G

Output from the computer program DIGS used to analyse the effects of detonating a
large amount of explosives in a confined rock mass: discussed in Section 7.1.
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Figure 7. Displacement Vectors (Bedding plane : QO, Blast Pressure = 500 MPa).
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Figure 8. Major Principal Stress Contours (Bedding plane : 00, Blast Pressure = 500 MPa).
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Figure 9. Minor Principal Stress Contours (Bedding plane : QO, Blast Pressure = 500 MPa).
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Figure 10. Distorted Geometry (Bedding plane : O~, Blast Pressure 500 MPa).
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Figure 11. Stress Vectors (Bedding plane 3Q0, Blast Pressure = 500 MPa).
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Figure 12. Displacement Vectors (Bedding plane: 3Q0, Blast Pressure = 500 MPa).
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Figure 13. Major Principal Stress Contours (Bedding plane : 300, Blast Pressure = 500 MPa).
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Figure 14. Minor Principal Stress Contours (Bedding plane : 30’), Blast Pressure = 500 MPa).
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Figure 15. Distorted Geometry (Bedding plane : 3Q0, Blast Pressure = 500 MPa).
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Figure 16. Stress Vectors (Bedding plane : 3Q0 Blast Pressure = 1000 MPa).
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Figure 17. Displacement Vectors (Bedding plane : 3Q0, Blast Pressure = 1000 MPa).



Figure 18. Major Principal Stress Contours (Bedding plane : 3Qo, Blast Pressure = 1000 MPa).
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Figure 19. Minor Principal Stress Contours (Bedding plane : 3Q0 Blast Pressure = 1000 MPa).



:~ r j.

1 C-C-C- C- mc

GEOMETRIC SCALE — 0 1000 Metres DISTORT 7X’JSCk — — 2 000mm

-- File: D:\DIGS\B30K052, Step:4 A.Z.TOPER, January 1995

Figure 20. Distorted Geometry (Bedding plane : 3Q0, Blast Pressure = 1000 MPa).
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Figure 21. Stress Vectors (Bedding plane : 600. Blast Pressure = 500 MPa).
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Figure 22. Displacement Vectors (Bedding plane : 600, Blast Pressure = 500 MPa).
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Figure 23. Major Principal Stress Contours (Bedding plane : 600, Blast Pressure = 500 MPa).
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Figure 24. Minor Principal Stress Contours (Bedding plane : 60~, Blast Pressure = 500 MPa).
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Figure 25. Distorted Geometry (Bedding plane 600, Blast Pressure = 500 MPa).
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Figure 26. Stress Vectors (Bedding plane : 9Q0, Blast Pressure = 500 MPa).
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Figure 27. Displacement Vectors (Bedding plane 9Q0 Blast Pressure = 500 MPa).



Figure 28. Major Principal Stress Contours (Bedding plane : 9Q0 Blast Pressure = 500 MPa).
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Figure 29. Minor Principal Stress Contours (Bedding plane : 90’4, Blast Pressure 500 MPa).
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Figure 30. Distorted Geometry (Bedding plane : 90~’, Blast Pressure 500 MPa).


