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APPENDIX 
A.1: Blasting data set of quarry A 

 

Blast_ID B D S H T CCL S/B T/B H/B T/CCL Nr Nh Qe Di CPD HD RD Vr Th.PF Act.PF SD PPV 

B1 4.0 150 5.0 10 4 6 1.3 1.0 2.5 0.67 2 13 946.4 280 84.8 42 65 4800.0 0.22 0.20 30.4 3.40 
B2 4.5 150 6.0 10 3.8 6.2 1.3 0.8 2.2 0.61 3 25 1174.5 350 88.6 17 25 10800.0 5.56 0.18 37.2 2.90 
B3 4.3 150 5.5 10 3.5 6.5 1.3 0.8 2.3 0.54 2 15 833.6 300 90.5 42 65 6385.5 5.56 0.18 31.5 2.50 
B4 3.4 110 4.7 10 3.7 6.3 1.4 1.1 2.9 0.59 2 16 992.2 200 47.9 25 65 4314.6 0.22 0.19 28.9 4.80 
B5 3.2 110 4.5 10 4.2 5.8 1.4 1.3 3.1 0.72 2 22 1236.4 350 45.2 42 65 4752.0 0.21 0.19 52.1 1.40 
B6 4.5 150 6.0 10 3.6 6.4 1.3 0.8 2.2 0.56 2 22 813.4 320 88.5 42 65 8910.0 0.15 0.13 34.0 1.60 
B7 4.3 150 5.5 10 4.2 5.8 1.3 1.0 2.3 0.72 2 14 994.4 300 78.8 42 65 5676.0 0.16 0.14 33.8 2.90 
B8 3.0 110 4.5 10 3.5 6.5 1.5 1.2 3.3 0.54 2 22 968.8 210 49.4 25 65 4455.0 0.22 0.20 29.9 4.20 
B9 4.5 150 6.0 11 4.9 6.1 1.3 1.1 2.4 0.80 2 14 1054.5 270 92.0 42 65 7128.0 0.16 0.14 28.1 3.40 
B10 4.0 150 5.5 10 3.8 6.2 1.4 1.0 2.5 0.61 2 15 782.4 320 92.2 42 65 5940.0 5.56 0.18 33.3 2.76 
B11 4.3 150 6.0 10 4.2 5.8 1.4 1.0 2.3 0.72 2 12 844.5 300 89.4 25 65 5418.0 0.15 0.14 31.7 2.30 
B12 4.1 150 5.5 10 4.3 5.7 1.3 1.0 2.4 0.75 2 15 718.9 400 84.7 42 65 6088.5 0.16 0.14 43.5 0.70 
B13 3.5 110 5.0 10 3.5 6.5 1.4 1.0 2.9 0.54 2 13 980.8 220 50.6 25 65 4200.0 0.18 0.17 30.9 3.50 
B14 4.5 150 6.0 10 4.1 5.9 1.3 0.9 2.2 0.69 2 16 1650.0 250 87.7 42 65 7290.0 0.15 0.13 26.7 4.20 
B15 3.2 110 4.8 10 3.9 6.1 1.5 1.2 3.1 0.64 4 33 1188.8 310 47.5 42 65 7680.0 4.76 0.21 45.0 2.48 
B16 4.3 150 5.5 10 3.6 6.4 1.3 0.8 2.3 0.56 2 16 1150.5 255 92.6 25 65 6385.5 0.22 0.19 26.5 4.20 
B17 4.5 150 6.0 10 3.8 6.2 1.3 0.8 2.2 0.61 2 15 970.2 270 89.8 42 65 7290.0 0.18 0.16 28.5 2.30 
B18 3.0 110 4.2 10 3.5 6.4 1.4 1.2 3.3 0.55 2 21 1348.8 350 49.8 42 65 4158.0 0.22 0.21 49.6 1.50 
B19 3.5 110 4.5 10 3.7 6.3 1.3 1.1 2.9 0.59 2 24 1102.0 310 51.2 42 65 5670.0 0.24 0.22 43.3 2.74 
B20 3.0 110 4.0 10 3.5 6.5 1.3 1.2 3.3 0.54 2 20 1050.0 400 50.6 42 65 3960.0 3.57 0.28 56.2 0.98 
B21 3.5 110 5.0 10 3.8 6.2 1.4 1.1 2.9 0.61 2 21 1030.0 300 48.3 42 65 6300.0 0.19 0.17 43.2 2.40 
B22 3.2 110 4.5 10 3.7 6.3 1.4 1.2 3.1 0.59 3 25 1377.5 350 51.5 42 65 5184.0 0.20 0.18 48.8 1.98 
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B23 3.0 110 4.0 11 4 7 1.3 1.3 3.7 0.57 3 25 1442.0 290 49.5 42 65 5280.0 3.85 0.26 41.2 3.79 
B24 3.5 110 5.0 10 3.6 6.4 1.4 1.0 2.9 0.56 4 35 900.0 290 49.8 42 65 8750.0 0.17 0.16 41.1 1.90 
B25 3.0 110 4.2 10 3.5 6.5 1.4 1.2 3.3 0.54 2 18 1164.0 260 52.4 42 65 3780.0 0.25 0.24 35.9 3.50 
B26 4.2 150 5.6 10 4.1 5.9 1.3 1.0 2.4 0.69 2 20 843.0 310 89.5 42 65 7761.6 0.17 0.15 32.8 1.48 
B27 4.0 150 5.5 10 4.5 5.5 1.4 1.1 2.5 0.82 2 15 1200.0 300 79.2 42 65 5940.0 0.15 0.14 33.7 2.18 
B28 4.5 150 6.0 10 3.8 6.2 1.3 0.8 2.2 0.61 2 15 1195.1 395 94.1 42 65 7290.0 0.18 0.16 40.7 1.80 
B29 4.1 150 5.0 10 4 6 1.2 1.0 2.4 0.67 2 17 1432.2 350 91.2 42 65 6150.0 5.26 0.19 36.6 4.10 
B30 4.0 150 5.0 10 4.1 5.9 1.3 1.0 2.5 0.69 2 22 720.0 255 85.5 42 65 7200.0 0.22 0.20 27.6 2.77 
B31 3.2 110 4.2 10 3.7 6.3 1.3 1.2 3.1 0.59 2 16 734.4 293 51.5 25 65 3628.8 0.23 0.20 40.8 1.50 
B32 3.5 110 5.0 10 3.5 6.5 1.4 1.0 2.9 0.54 2 17 800.0 300 51.2 42 65 5250.0 0.16 0.14 41.9 0.85 
B33 3.0 110 4.0 10 4 6 1.3 1.3 3.3 0.67 2 16 1191.4 370 45.8 42 65 3240.0 0.26 0.25 54.7 0.70 
B34 3.0 110 4.1 10 3.8 6.2 1.4 1.3 3.3 0.61 3 23 950.0 310 49.5 42 65 4428.0 0.29 0.27 44.1 2.41 
B35 3.5 110 5.0 10 3.5 6.5 1.4 1.0 2.9 0.54 2 19 749.7 350 51.2 42 65 5775.0 0.18 0.16 48.9 0.90 
B36 3.0 110 4.0 10 3.5 6.5 1.3 1.2 3.3 0.54 2 17 1150.0 350 46.5 42 65 3600.0 4.76 0.21 51.3 1.00 
B37 3.0 110 3.9 10 3.8 6.2 1.3 1.3 3.3 0.61 3 23 1692.6 380 50.2 42 65 4212.0 0.29 0.27 53.6 3.49 
B38 3.5 110 4.5 10 3.9 6.1 1.3 1.1 2.9 0.64 3 26 844.0 285 47.5 42 65 6300.0 0.25 0.27 41.3 2.79 
B39 3.3 110 4.5 10 3.5 6.5 1.4 1.1 3.0 0.54 2 15 844.5 260 50.6 25 25 4009.5 0.23 0.21 36.5 2.50 
B40 3.0 110 4.5 10 3.3 6.7 1.5 1.1 3.3 0.49 2 18 993.6 250 52.2 25 65 4050.0 0.27 0.25 34.6 2.90 
B41 3.1 110 4.0 10 4.2 5.8 1.3 1.4 3.2 0.72 2 17 700.4 290 47.5 42 65 3720.0 5.26 0.19 42.1 1.80 
B42 4.0 150 5.0 10 3.9 6.1 1.3 1.0 2.5 0.64 2 17 950.3 240 88.3 42 65 5400.0 0.18 0.16 25.5 4.10 
B43 3.5 110 4.5 10 4.2 5.8 1.3 1.2 2.9 0.72 2 21 865.2 280 45.2 42 65 5670.0 0.16 0.15 41.7 2.76 
B44 3.0 110 4.2 10 3.5 6.5 1.4 1.2 3.3 0.54 2 14 635.8 250 50.6 25 65 3024.0 0.23 0.21 35.1 1.50 
B45 3.2 110 4.2 10 4.2 5.8 1.3 1.3 3.1 0.72 2 23 1196.0 350 45.2 17 25 4838.4 0.24 0.23 52.1 2.18 
B46 3.0 110 4.0 10 3.8 6.2 1.3 1.3 3.3 0.61 2 22 992.2 370 48.3 42 65 4320.0 0.26 0.23 53.2 1.80 
B47 3.5 110 4.5 10 4.2 5.8 1.3 1.2 2.9 0.72 2 21 865.2 350 45.2 42 65 5197.5 0.17 0.15 52.1 0.76 
B48 3.3 110 4.1 10 4.2 5.8 1.2 1.3 3.0 0.72 4 35 1596.0 290 45.2 42 65 6765.0 0.26 0.24 43.1 3.80 
B49 4.2 150 5.5 10 4.1 5.9 1.3 1.0 2.4 0.69 2 14 788.2 400 85.8 42 65 5544.0 0.16 0.14 43.2 1.10 
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B50 3.0 110 4.0 10 3.5 6.5 1.3 1.2 3.3 0.54 2 18 820.8 260 52.2 42 65 3600.0 0.24 0.23 36.0 3.50 
B51 3.5 110 4.5 10 3.5 6.5 1.3 1.0 2.9 0.54 2 16 755.2 280 50.6 25 65 4252.5 0.21 0.18 39.4 1.51 
B52 3.0 110 4.1 10 3.9 6.1 1.4 1.3 3.3 0.64 3 23 947.6 310 48.5 42 65 4428.0 0.22 0.21 44.5 2.80 
B53 3.2 110 4.2 10 4.1 5.9 1.3 1.3 3.1 0.69 2 17 750.0 350 49.1 42 65 4032.0 5.26 0.19 49.9 1.80 
B54 3.5 110 5.0 10 3.6 6.4 1.4 1.0 2.9 0.56 2 17 717.4 250 49.8 25 25 5250.0 0.16 0.14 35.4 3.70 
B55 3.0 110 4.0 10 4.0 6.0 1.3 1.3 3.3 0.67 2 21 915.6 280 46.7 42 65 3960.0 4.76 0.21 41.0 3.40 
B56 4.5 150 6.0 10 3.9 6.1 1.3 0.9 2.2 0.64 2 21 1180.2 370 88.3 42 65 8910.0 0.14 0.12 39.4 2.76 
B57 4.2 150 5.7 10 4.5 5.5 1.4 1.1 2.4 0.82 2 15 978.0 290 85.2 42 65 6463.8 6.67 0.15 31.4 2.90 
B58 4.1 150 5.8 11 4.2 6.8 1.4 1.0 2.7 0.62 3 25 1955.0 310 95.8 42 65 10463.2 5.26 0.19 31.7 4.20 
B59 3.2 110 4.1 10 3.9 6.1 1.3 1.2 3.1 0.64 2 16 819.2 309 47.5 25 65 3542.4 4.35 0.23 44.8 1.60 
B60 3.5 110 4.8 10 4.1 5.9 1.4 1.2 2.9 0.69 2 19 844.4 350 46.0 42 65 5544.0 6.67 0.15 51.6 1.10 
B61 3.2 110 4.5 10 3.6 6.4 1.4 1.1 3.1 0.56 2 13 626.6 310 49.8 42 65 3456.0 5.56 0.18 43.9 0.70 
B62 4.2 150 5.5 10 4.2 5.8 1.3 1.0 2.4 0.72 2 16 942.4 350 84.0 12 65 6237.0 0.17 0.15 38.2 2.76 
B63 3.2 110 4.2 10 3.5 6.5 1.3 1.1 3.1 0.54 3 26 1175.2 290 50.6 42 65 5376.0 0.23 0.22 40.8 2.90 
B64 3.5 110 4.8 10 3.5 6.5 1.4 1.0 2.9 0.54 2 17 775.2 200 50.6 25 65 5040.0 6.67 0.15 28.1 3.40 
B65 3.0 110 4.5 10 3.8 6.2 1.5 1.3 3.3 0.61 2 14 560.0 210 48.3 42 65 3240.0 0.19 0.17 30.2 2.79 
B66 3.0 110 4.0 10 3.2 6.8 1.3 1.1 3.3 0.47 2 16 673.6 250 53.0 25 65 3240.0 0.22 0.21 34.4 1.48 
B67 3.5 110 4.7 10 4.2 5.8 1.3 1.2 2.9 0.72 2 14 560.0 240 45.2 25 65 3948.0 0.16 0.14 35.7 2.80 
B68 4.5 150 6.0 10 4.0 6.0 1.3 0.9 2.2 0.67 2 17 1431.4 350 86.9 42 65 8100.0 0.20 0.18 37.5 3.70 
B69 3.5 110 5.0 10 3.2 6.8 1.4 0.9 2.9 0.47 2 20 824.0 260 53.0 42 65 5775.0 0.16 0.14 35.7 2.41 
B70 3.2 110 4.2 10 4.0 6.0 1.3 1.3 3.1 0.67 4 35 1799.7 290 46.7 42 65 6720.0 0.28 0.27 42.4 4.70 
B71 3.1 110 4.0 10 3.5 6.5 1.3 1.1 3.2 0.54 3 26 1185.6 300 50.6 42 65 4960.0 0.25 0.24 42.2 2.49 
B72 4.5 150 6.0 10 4.2 5.8 1.3 0.9 2.2 0.72 2 17 958.8 285 84.0 25 65 8100.0 0.13 0.12 31.1 2.80 
B73 3.5 110 4.8 10 4.1 5.9 1.4 1.2 2.9 0.69 2 16 835.2 250 46.0 42 65 4536.0 5.56 0.18 36.9 2.60 
B74 3.2 110 4.1 10 3.8 6.2 1.3 1.2 3.1 0.61 2 13 530.4 300 48.3 25 65 3148.8 5.88 0.17 43.2 0.81 
B75 4.2 150 5.6 10 3.9 6.1 1.3 0.9 2.4 0.64 2 14 827.4 240 88.3 42 65 5644.8 0.16 0.15 25.5 2.48 
B76 4.5 150 6.0 10 3.5 6.5 1.3 0.8 2.2 0.54 2 18 1335.6 320 94.1 25 65 8100.0 0.17 0.16 33.0 3.50 
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B77 3.0 110 4.0 10 4.0 6.0 1.3 1.3 3.3 0.67 2 17 870.4 300 46.7 25 65 3600.0 0.25 0.24 43.9 1.50 
B78 4.0 150 5.0 10 3.9 6.1 1.3 1.0 2.5 0.64 2 18 1173.6 240 88.3 42 65 6000.0 0.23 0.20 25.5 3.90 
B79 3.0 110 4.0 10 3.8 6.2 1.3 1.3 3.3 0.61 3 24 1228.8 285 48.3 25 65 4320.0 0.29 0.28 41.0 2.40 
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A.2: Blasting data set of quarry B 
 

Blast_ID B D S H T CCL S/B T/B H/B T/CCL Nr Nh Qe CPD Di HD RD Vr Th. 
PF 

Act. 
PF 

SD PPV 

B1 3.0 115 4.5 10.0 3.6 6.4 1.50 1.20 3.33 0.56 2 17 665.0 46.0 140 17 42 1575.0 0.18 0.16 20.6 3.87 
B2 3.5 115 5.0 10.5 3.4 7.1 1.43 0.97 3.00 0.48 2 18 742.5 47.6 160 17 42 5512.5 0.14 0.13 23.2 2.46 
B3 3.5 115 5.0 9.0 3.3 5.7 1.43 0.95 2.57 0.59 3 25 913.0 49.2 180 17 25 6300.0 0.15 0.14 25.7 1.63 
B4 3.5 115 4.8 9.0 3.4 5.7 1.37 0.96 2.57 0.59 2 15 547.8 48.1 150 17 25 4082.4 0.16 0.13 21.6 1.27 
B5 3.0 115 4.5 9.5 3.3 6.2 1.50 1.09 3.17 0.52 3 24 1011.6 52.2 210 17 25 4617.0 0.23 0.22 29.1 1.12 
B6 3.5 110 4.0 10.0 4.2 5.9 1.14 1.19 2.86 0.71 3 25 956.3 46.3 150 17 25 5600.0 0.18 0.17 22.0 2.94 
B7 3.5 115 5.0 10.0 4.1 6.0 1.43 1.16 2.86 0.68 2 18 704.7 52.3 200 17 42 5250.0 0.15 0.13 27.7 3.14 
B8 3.5 115 5.0 9.0 3.0 6.0 1.43 0.87 2.57 0.51 2 16 631.2 50.7 240 17 25 4252.5 0.16 0.15 33.7 2.41 
B9 3.5 115 5.0 9.5 3.9 5.6 1.43 1.11 2.71 0.69 2 18 632.2 47.8 230 17 42 4987.5 0.15 0.13 33.3 1.58 
B10 3.0 115 4.5 10.0 3.5 6.5 1.50 1.17 3.33 0.54 4 33 1158.6 47.5 260 17 42 6750.0 0.18 0.17 37.7 1.65 
B11 3.5 110 4.8 10.5 3.4 7.1 1.37 0.97 3.00 0.48 2 15 676.8 47.3 190 17 25 4762.8 0.15 0.14 27.6 1.59 
B12 3.0 110 4.4 10.0 3.0 7.0 1.47 1.00 3.33 0.43 3 26 929.0 49.3 200 17 42 5280.0 0.19 0.18 28.5 2.59 
B13 3.5 110 5.0 9.0 3.4 5.6 1.43 0.98 2.57 0.61 3 26 890.5 43.5 300 17 25 6300.0 0.18 0.16 45.5 0.89 
B14 3.0 110 5.0 10.0 3.2 6.8 1.67 1.07 3.33 0.47 2 17 614.0 46.0 250 17 25 4500.0 0.16 0.14 36.8 2.03 
B15 3.5 115 5.0 10.0 3.3 6.8 1.43 0.93 2.86 0.48 2 16 660.0 55.3 290 17 25 4725.0 0.16 0.14 39.0 0.83 
B16 3.5 115 5.5 10.0 4.4 5.6 1.57 1.25 2.86 0.78 3 24 825.6 49.7 140 17 42 6930.0 0.17 0.16 19.9 4.51 
B17 3.0 115 4.8 10.0 3.5 6.5 1.60 1.17 3.33 0.54 2 15 542.1 49.5 210 17 25 3888.0 0.15 0.14 29.8 1.33 
B18 3.5 115 5.2 9.5 3.6 5.9 1.49 1.04 2.71 0.62 4 36 1305.0 50.0 160 17 25 8645.0 0.17 0.15 22.6 3.24 
B19 3.0 115 4.5 10.0 3.9 6.1 1.50 1.30 3.33 0.64 2 15 536.1 50.4 170 17 25 3645.0 0.16 0.15 23.9 2.54 
B20 3.5 115 5.0 9.0 2.8 6.2 1.43 0.81 2.57 0.46 2 17 665.0 52.5 150 17 25 4725.0 0.15 0.14 20.7 3.16 
B21 3.0 115 5.0 10.0 3.8 6.2 1.67 1.27 3.33 0.61 3 25 1003.0 52.8 160 17 25 6000.0 0.20 0.19 22.0 3.11 
B22 3.5 115 5.0 9.0 3.0 6.0 1.43 0.85 2.57 0.49 2 17 612.2 53.7 200 17 25 4725.0 0.15 0.13 27.3 1.47 
B23 3.5 115 5.0 9.5 3.2 6.4 1.43 0.90 2.71 0.50 2 16 564.0 54.1 240 17 25 4488.8 0.14 0.13 32.6 1.89 
B24 3.0 115 4.8 10.5 3.5 6.5 1.60 1.17 3.50 0.54 2 16 660.0 49.6 260 17 25 4082.4 0.18 0.16 36.9 1.40 
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B25 3.0 115 4.5 10.0 3.9 6.1 1.50 1.30 3.33 0.64 3 25 881.3 51.9 310 17 25 5400.0 0.18 0.16 43.0 0.85 
B26 3.5 115 5.1 10.0 3.8 6.2 1.46 1.07 2.86 0.60 2 17 673.5 53.1 190 17 25 5355.0 0.15 0.13 26.1 2.54 
B27 3.5 115 4.5 10.0 3.9 6.1 1.29 1.12 2.86 0.64 2 16 560.5 51.8 350 17 25 4252.5 0.15 0.13 48.6 0.85 
B28 3.5 115 5.0 9.0 3.8 5.2 1.43 1.09 2.57 0.73 2 15 543.8 44.2 150 17 25 4252.5 0.14 0.13 22.6 2.76 
B29 3.5 115 5.2 10.0 4.1 5.9 1.49 1.18 2.86 0.71 4 33 1130.3 49.9 210 17 25 9100.0 0.13 0.12 29.7 3.45 
B30 3.5 115 5.0 10.0 4.1 5.9 1.43 1.18 2.86 0.70 3 25 921.3 50.1 220 17 25 7000.0 0.14 0.15 31.1 2.46 
B31 3.5 115 5.0 9.5 3.3 6.2 1.43 0.94 2.71 0.53 2 16 564.0 52.8 250 17 25 4488.8 0.15 0.13 34.4 1.14 
B32 3.5 115 5.5 10.0 4.1 6.0 1.57 1.16 2.86 0.68 2 17 595.0 50.7 240 17 42 5775.0 0.00 0.11 33.7 1.85 
B33 3.5 110 5.0 9.0 3.7 5.3 1.43 1.07 2.57 0.71 2 15 618.8 41.0 230 17 25 4252.5 0.17 0.15 35.9 2.15 
B34 3.5 110 5.5 10.0 4.0 6.0 1.57 1.13 2.86 0.66 3 25 875.8 47.0 240 17 42 7700.0 0.14 0.13 35.0 3.15 
B35 3.5 110 5.0 10.0 4.0 6.0 1.43 1.14 2.86 0.67 3 24 780.7 42.1 260 17 25 6300.0 0.13 0.12 40.1 2.94 
B36 3.0 110 4.0 10.0 3.9 6.0 1.33 1.30 3.33 0.65 2 15 541.8 46.6 270 17 42 3240.0 0.19 0.17 39.6 0.95 
B37 3.0 115 4.8 9.0 3.3 5.7 1.60 1.11 3.00 0.59 2 16 625.9 52.1 280 17 25 3499.2 0.20 0.18 38.8 1.02 
B38 3.0 115 5.0 10.0 3.6 6.4 1.67 1.20 3.33 0.56 4 33 1009.1 51.4 210 17 25 7500.0 0.16 0.15 29.3 3.85 
B39 3.0 115 4.5 10.0 3.8 6.2 1.50 1.27 3.33 0.61 3 26 942.5 50.1 240 17 42 5400.0 0.18 0.17 33.9 1.25 
B40 3.5 115 5.0 9.0 3.3 5.7 1.43 0.94 2.57 0.57 2 17 548.3 49.7 260 17 25 4725.0 0.14 0.13 36.9 0.76 
B41 3.5 115 5.5 10.5 4.2 6.3 1.57 1.20 3.00 0.67 2 18 706.5 53.6 250 17 25 6063.8 0.14 0.13 34.1 2.48 
B42 3.5 115 5.0 10.0 4.1 5.9 1.43 1.17 2.86 0.69 2 16 571.8 50.4 300 17 25 4725.0 0.14 0.12 42.3 0.97 
B43 3.0 115 5.0 9.0 3.9 5.1 1.67 1.29 3.00 0.75 2 17 701.3 43.8 240 17 25 4050.0 0.18 0.17 36.3 2.85 
B44 3.0 115 4.5 9.5 3.6 5.9 1.50 1.20 3.17 0.61 2 15 573.8 50.2 320 17 25 3462.8 0.19 0.17 45.2 0.76 
B45 3.5 115 5.5 9.0 3.3 5.7 1.57 0.94 2.57 0.57 2 16 661.8 47.6 160 17 25 4677.8 0.17 0.14 23.2 3.14 
B46 3.5 115 5.5 9.0 3.9 5.1 1.57 1.11 2.57 0.76 2 18 585.5 45.3 240 17 25 5197.5 0.15 0.13 35.7 1.14 
B47 3.5 115 5.0 10.0 3.4 6.6 1.43 0.96 2.86 0.51 3 26 939.9 54.7 150 17 25 7000.0 0.16 0.13 20.3 3.85 
B48 3.5 110 5.5 9.0 3.5 5.5 1.57 1.01 2.57 0.64 3 24 840.7 42.7 190 17 25 6237.0 0.15 0.13 29.1 3.15 
B49 3.5 110 5.0 9.0 3.3 5.7 1.43 0.94 2.57 0.58 2 15 541.8 44.5 260 17 25 4252.5 0.14 0.13 39.0 0.96 
B50 3.5 115 5.5 10.0 4.0 6.0 1.57 1.14 2.86 0.66 2 18 686.2 53.7 220 17 25 5775.0 0.16 0.13 30.0 1.41 
B51 3.5 115 4.8 10.0 4.1 5.9 1.37 1.18 2.86 0.70 3 27 900.7 50.1 210 17 25 6720.0 0.14 0.13 29.7 2.95 
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B52 3.5 115 5.1 9.0 3.4 5.6 1.46 0.97 2.57 0.61 2 15 618.8 47.6 150 17 25 4337.6 0.17 0.14 21.7 1.65 
B53 3.0 115 5.0 9.0 3.3 5.7 1.67 1.11 3.00 0.58 2 18 641.7 48.4 180 17 25 4050.0 0.18 0.16 25.9 3.16 
B54 3.5 115 5.0 10.0 4.0 6.0 1.43 1.14 2.86 0.67 3 26 939.1 51.1 200 25 42 7000.0 0.15 0.13 28.0 3.48 
B55 3.0 115 5.0 10.0 3.9 6.1 1.67 1.30 3.33 0.64 2 18 600.5 46.8 300 17 25 4500.0 0.15 0.13 43.8 2.14 
B56 3.5 115 5.0 9.0 3.9 5.1 1.43 1.11 2.57 0.76 2 17 684.3 43.6 250 17 25 4725.0 0.15 0.14 37.9 0.96 
B57 3.0 115 5.0 10.0 3.8 6.2 1.67 1.27 3.33 0.61 3 24 800.6 46.8 150 17 25 5400.0 0.17 0.15 21.9 3.67 
B58 3.5 110 5.5 10.0 3.3 6.7 1.57 0.95 2.86 0.49 4 33 1058.3 52.1 170 17 25 9625.0 0.13 0.12 23.6 4.16 
B59 3.5 115 4.5 10.0 4.4 5.5 1.29 1.26 2.86 0.80 2 15 542.3 46.7 180 17 25 4252.5 0.14 0.13 26.3 2.71 
B60 3.5 115 5.0 10.0 3.3 6.7 1.43 0.95 2.86 0.50 2 18 710.1 56.8 300 17 42 5250.0 0.16 0.14 39.8 1.21 
B61 3.5 115 5.5 10.0 3.6 6.4 1.57 1.03 2.86 0.57 3 24 842.9 54.3 260 17 42 6930.0 0.13 0.12 35.3 2.15 
B62 3.5 115 5.0 10.0 4.2 5.8 1.43 1.21 2.86 0.74 3 23 822.0 49.0 240 17 25 6300.0 0.14 0.13 34.3 1.85 
B63 3.0 115 5.0 9.0 3.7 4.3 1.67 1.22 3.00 0.85 3 28 1015.0 40.3 150 17 25 5400.0 0.21 0.19 23.6 3.96 
B64 3.5 115 5.5 10.0 4.2 5.8 1.57 1.21 2.86 0.73 2 18 706.5 49.2 200 17 42 5775.0 0.16 0.14 28.5 2.14 
B65 3.5 115 5.5 9.5 3.3 5.3 1.57 0.93 2.71 0.62 2 16 599.2 44.7 210 17 25 4937.6 0.14 0.12 31.4 0.77 
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A.3: Blasting data set for quarry C 
                    

Blast_I
D 

B D S H T CC
L 

S/B T/B H/B T/CC
L 

Nr Nh Qe Di CPD H
D 

R
D 

Vr Th. 
PF 

Act.P
F 

SD PP
V 

B1 3.0 115 4.0 10.0 3.9 6.1 1.33 1.30 3.33 0.64 3 28 1449.8 450 61.3 17 42 4800.0 0.30 0.28 57.5 1.9 

B2 3.5 115 4.5 11.0 4.4 6.6 1.29 1.26 3.14 0.67 2 15 871.8 345 63.0 17 42 4677.8 0.19 0.18 43.5 1 

B3 3.5 115 4.5 10.0 4.5 5.5 1.29 1.29 2.86 0.82 3 29 1428.3 250 55.2 17 25 6930.0 0.21 0.20 33.7 3.5 

B4 3.0 115 4.0 10.0 3.8 6.2 1.33 1.27 3.33 0.61 4 36 1885 420 56.3 17 42 6000.0 0.31 3.18 56.0 1.1 

B5 3.0 115 4.0 10.0 3.9 6.1 1.33 1.30 3.33 0.64 2 17 803.25 300 49.3 17 42 3600.0 0.22 4.48 42.7 1.3 

B6 3.5 115 4.5 10.0 4.2 5.8 1.29 1.20 2.86 0.72 3 25 1266 500 55.2 17 25 6300.0 0.20 4.98 67.3 1.1 

B7 3.5 115 4.6 10.0 3.9 6.1 1.31 1.11 2.86 0.64 4 36 1913 250 55.0 17 25 8050.0 0.24 0.22 33.7 3.7 

B8 3.7 115 5.0 10.0 4.0 6.0 1.35 1.08 2.70 0.67 3 27 1412.6 350 61.8 17 25 7400.0 0.19 5.24 44.5 2.1 

B9 3.5 115 4.5 10.0 4.5 5.5 1.29 1.29 2.86 0.82 3 26 1280.5 320 51.3 17 25 6300.0 0.20 0.18 44.7 1.9 

B10 3.5 115 4.5 10.5 4.1 6.4 1.29 1.17 3.00 0.64 3 27 1545.8 360 65.3 17 25 6615.0 0.23 4.28 44.6 2.1 

B11 4.0 150 5.0 11.0 4.5 6.5 1.25 1.13 2.75 0.69 2 15 1113.8 450 91.3 17 42 5940.0 0.19 0.17 47.1 0.8 

B12 3.0 115 4.0 10.5 3.9 6.6 1.33 1.30 3.50 0.59 4 37 2009.5 300 56.2 17 25 6300.0 0.32 0.29 40.0 3.8 

B13 3.0 115 4.0 10.6 3.6 7.0 1.33 1.20 3.53 0.51 2 18 1010.7 250 59.4 17 25 3816.0 0.26 3.78 32.4 2.3 

B14 3.5 115 4.5 11.0 4.3 6.7 1.29 1.23 3.14 0.64 2 18 1023.3 350 61.2 17 42 5197.5 0.20 0.18 44.8 1.2 

B15 3.0 115 4.0 11.0 3.8 7.2 1.33 1.27 3.67 0.53 4 37 2007.6 400 55.2 17 25 7260.0 0.30 0.28 53.8 2.9 

B16 3.5 115 4.5 10.0 3.9 6.1 1.29 1.11 2.86 0.64 2 16 849.92 350 62.0 17 42 4252.5 0.20 0.18 44.5 1.2 

B17 3.5 115 4.5 10.0 4.4 5.6 1.29 1.26 2.86 0.79 3 25 1355.8 430 56.3 17 25 6300 0.22 0.20 57.3 1.3 

B18 3.5 115 4.5 10.0 4.5 5.5 1.29 1.29 2.86 0.82 3 24 1178.9 360 55.9 17 25 5670 0.21 4.81 48.2 1.4 

B19 3.0 115 4.0 10.0 3.9 6.1 1.33 1.30 3.33 0.64 3 26 1332.8 230 52.3 17 42 4800 0.28 3.60 31.8 2.9 

B20 3.5 115 4.5 10.0 4.0 6.0 1.29 1.14 2.86 0.67 3 27 1464.2 400 60.1 17 25 6300 0.23 4.30 51.6 1.2 

B21 3.6 115 4.8 10.5 4.3 6.2 1.33 1.19 2.92 0.69 2 17 937.38 190 61.0 17 42 5443.2 0.17 5.81 24.3 3.8 

B22 3.2 115 4.5 11.0 4.0 6.0 1.41 1.25 3.44 0.67 2 15 727.8 265 52.0 17 25 4276.8 0.17 0.15 36.7 2.1 

B23 3.6 115 4.6 10.0 4.4 5.6 1.28 1.22 2.78 0.79 2 17 884.34 150 55.1 17 42 4968 0.18 0.17 20.2 3 

B24 3.1 115 4.0 10.0 3.9 6.1 1.29 1.26 3.23 0.64 2 15 768.45 420 53.6 17 42 3348 0.23 0.22 57.4 0.9 
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B25 3.0 115 4.0 10.0 3.8 6.2 1.33 1.27 3.33 0.61 2 18 906.48 375 61.2 17 42 3600 0.25 0.24 47.9 1.4 

B26 3.5 115 4.6 10.5 3.7 6.8 1.31 1.06 3.00 0.54 2 17 890.12 329 56.0 17 25 5071.5 0.18 0.16 44.0 1.1 

B27 4.0 150 5.0 10.5 4.0 6.5 1.25 1.00 2.63 0.62 4 34 2762.5 500 92.8 17 25 10500 0.26 3.80 51.9 1.1 

B28 3.9 150 5.0 10.5 4.3 6.2 1.28 1.10 2.69 0.69 3 26 1930.5 250 85.6 17 25 8190 0.24 0.22 27.0 1.1 

B29 3.0 115 4.0 10.0 3.8 6.2 1.33 1.27 3.33 0.61 2 16 789.76 350 55.0 17 42 3240 0.24 4.10 47.2 1.5 

B30 3.0 115 4.0 11.0 3.9 7.1 1.33 1.30 3.67 0.55 4 35 1793.1 445 52.1 17 25 6600 0.27 0.25 61.6 3.1 

B31 3.5 115 4.5 11.0 4.3 6.7 1.29 1.23 3.14 0.64 3 25 1379.8 265 61.2 17 25 6930 0.20 0.19 33.9 2.1 

B32 3.4 115 4.5 11.0 4.3 6.7 1.32 1.26 3.24 0.64 2 16 916 175 60.3 17 25 4544.1 0.20 0.19 22.5 3.9 

B33 3.0 115 4.0 10.4 4.3 6.1 1.33 1.43 3.47 0.70 2 18 922.68 175 54.1 17 25 3744 0.25 4.06 23.8 2.6 

B34 3.2 115 4.5 10.5 4.0 6.5 1.41 1.25 3.28 0.62 4 37 2047.6 360 60.0 17 25 8316 0.27 0.25 46.5 1.2 

B35 3.7 115 4.9 10.5 4.0 6.5 1.32 1.08 2.84 0.62 4 36 1845.4 450 55.2 17 25 9518.3 0.19 0.18 60.6 2.9 

B36 3.0 115 4.2 10.0 4.0 6.0 1.40 1.33 3.33 0.67 4 35 1724.5 475 54.0 17 42 6300 0.27 0.26 64.6 1.8 

B37 3.5 115 4.5 10.6 4.1 6.5 1.29 1.17 3.03 0.63 3 27 1430.5 500 58.9 25 42 6678 0.21 0.19 65.1 0.9 

B38 3.5 115 4.5 10.0 4.0 6.0 1.29 1.14 2.86 0.67 2 18 919.44 400 55.0 17 42 4725 0.19 0.18 53.9 0.6 

B39 3.5 115 4.5 10.0 4.2 5.8 1.29 1.20 2.86 0.72 2 15 750 250 56.3 17 25 4252.5 0.18 0.16 33.3 1.5 

B40 3.0 115 4.0 10.0 4.5 5.5 1.33 1.50 3.33 0.82 5 44 1947 200 49.0 25 42 7200 0.27 3.70 28.6 4 

B41 3.5 115 4.5 10.0 4.1 5.9 1.29 1.17 2.86 0.69 3 25 1250 450 62.0 17 42 6300 0.20 0.19 57.2 1.2 

B42 3.5 115 4.5 10.2 4.1 6.1 1.29 1.17 2.91 0.67 2 17 871.42 410 55.1 17 25 4819.5 0.18 5.53 55.2 0.6 

B43 3.5 115 4.8 10.5 4.0 6.5 1.37 1.14 3.00 0.62 3 26 1413.4 470 56.3 17 25 7056 0.20 0.18 62.6 1.1 

B44 4.0 150 5.0 10.0 4.0 6.0 1.25 1.00 2.50 0.67 2 15 1096.8 500 85.7 25 42 5400 0.20 0.17 54.0 0.6 

B45 3.9 150 5.0 10.0 4.0 6.0 1.28 1.03 2.56 0.67 5 42 3328.5 350 91.2 17 25 11700 0.28 3.52 36.7 4.2 

B46 4.0 150 5.0 10.0 4.1 5.9 1.25 1.03 2.50 0.69 3 26 1852.5 500 86.3 17 42 8000 0.23 4.32 53.8 2.3 

B47 4.0 150 5.0 10.0 4.3 5.7 1.25 1.08 2.50 0.75 2 16 1157.8 490 89.2 25 42 5400 0.21 0.18 51.9 0.8 

B48 3.0 115 4.0 11.0 4.5 6.5 1.33 1.50 3.67 0.69 4 34 1649.7 480 56.1 17 42 6600 0.25 0.22 64.1 2.9 

B49 3.0 115 4.0 11.0 4.3 6.7 1.33 1.43 3.67 0.64 2 18 922.14 200 55.4 17 25 3960 0.23 4.29 26.9 3.2 

B50 3.0 115 4.0 11.0 4.6 6.4 1.33 1.53 3.67 0.72 2 15 770.4 200 53.2 17 42 3564 0.22 4.63 27.4 4 

B51 3.5 115 4.5 10.5 4.3 6.2 1.29 1.23 3.00 0.69 2 16 868.48 200 56.3 17 42 4465.1 0.19 0.17 26.7 2.2 
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B52 3.5 115 4.5 10.5 4.0 6.5 1.29 1.14 3.00 0.62 4 38 1860.5 250 55.0 17 25 8268.8 0.23 4.44 33.7 2.4 

B53 3.5 115 4.5 11.0 4.5 6.5 1.29 1.29 3.14 0.69 4 36 1849 440 56.0 17 25 8662.5 0.21 0.20 58.8 1.2 

B54 3.2 115 4.5 10.2 4.3 5.9 1.41 1.34 3.19 0.73 2 16 867.36 150 61.1 17 25 3965.8 0.22 4.57 19.2 4 

B55 3.0 115 4.1 10.2 4.2 6.0 1.37 1.40 3.40 0.70 3 25 1309.5 500 59.1 17 42 5018.4 0.26 3.83 65.1 1.3 

B56 3.4 115 4.6 10.5 4.0 6.5 1.35 1.18 3.09 0.62 5 45 2390.4 490 56.3 17 25 9853.2 0.24 0.22 65.3 1.1 

B57 3.0 115 4.0 10.6 3.7 6.9 1.33 1.23 3.53 0.54 3 28 1437 380 56.2 17 25 5596.8 0.28 0.25 50.7 1.1 

B58 3.0 115 4.0 11.0 4.3 6.7 1.33 1.43 3.67 0.64 2 17 919.36 350 60.3 17 25 3960 0.23 4.31 45.1 1.6 

B59 3.0 115 4.0 11.0 4.5 6.5 1.33 1.50 3.67 0.69 3 25 1234 225 51.9 17 25 5280 0.23 0.21 31.2 2.5 

B60 3.5 115 4.6 11.0 4.3 6.7 1.31 1.23 3.14 0.64 2 18 924.48 320 59.7 17 42 5313 0.17 5.75 41.4 0.6 

B61 3.5 115 4.5 11.0 4.5 6.5 1.29 1.29 3.14 0.69 3 26 1306.5 250 55.8 17 25 6930 0.19 0.18 33.5 2.5 

B62 3.5 115 4.5 10.0 4.2 5.8 1.29 1.20 2.86 0.72 2 15 869.7 400 62.0 17 42 4252.5 0.20 0.18 50.8 0.7 

B63 3.0 115 4.2 10.0 4.5 5.5 1.40 1.50 3.33 0.82 3 25 1414 500 61.2 17 25 5040 0.28 0.25 63.9 1.4 

B64 3.0 115 4.0 10.3 4.1 6.2 1.33 1.37 3.43 0.66 3 29 1486.5 500 55.2 17 42 5438.4 0.27 0.25 67.3 1.5 

B65 3.5 115 4.5 10.0 4.0 6.0 1.29 1.14 2.86 0.67 2 16 756 450 50.0 17 42 4252.5 0.18 0.16 63.6 1.3 

B66 3.0 115 4.0 10.0 4.0 6.0 1.33 1.33 3.33 0.67 3 24 1182 330 55.2 25 42 4320 0.27 0.25 44.4 2.2 

B67 3.2 115 4.5 10.0 4.2 5.8 1.41 1.31 3.13 0.72 3 25 1276.5 425 55.3 17 25 5760 0.22 0.20 57.1 2.2 

B68 3.2 115 4.4 10.0 4.4 5.6 1.38 1.38 3.13 0.79 2 17 890.12 475 56.2 17 25 4224 0.21 0.20 63.4 0.6 

B69 3.2 115 4.6 10.0 4.0 6.0 1.44 1.25 3.13 0.67 4 35 1896.3 400 57.2 17 25 7360 0.26 3.88 52.9 1.3 

B70 3.2 115 4.5 10.0 4.1 5.9 1.41 1.28 3.13 0.69 4 39 2116.1 320 59.3 17 42 7920 0.29 3.40 41.6 3.7 

B71 3.0 115 4.0 10.5 4.3 6.2 1.33 1.43 3.50 0.69 2 17 872.44 175 55.2 17 42 3780 0.23 0.21 23.5 4.2 

B72 3.5 115 4.5 11.0 4.5 6.5 1.29 1.29 3.14 0.69 5 42 2073.1 450 53.2 17 25 10395 0.20 0.19 61.7 1.2 

B73 3.5 115 4.6 11.0 4.4 6.6 1.31 1.26 3.14 0.67 2 15 737.55 380 56.3 25 42 4781.7 0.15 0.14 50.6 1.2 

B74 3.5 115 4.6 10.5 4.4 6.1 1.31 1.26 3.00 0.72 2 16 819.68 250 59.9 17 42 4564.4 0.18 0.15 32.3 2.3 

B75 3.0 115 4.0 10.5 4.0 6.5 1.33 1.33 3.50 0.62 2 17 920.89 200 59.0 17 42 3780 0.24 0.20 26.0 3.1 
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                                                                                  A.4: Validation data set for quarry A 
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A.5: Validation data set for quarry B 
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A.6: Validation data set for quarry C 
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                                    A.7: Sequential screenshots of SSE method  
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                      A.8: MLR technique after feeding the blasting design parameters 
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