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Table 1 (complete). Test 1 main results (single bench, limestone). 

vi : block velocity just before the impact 
γi : incidence angle, relative to the terrain slope (main text, Fig.14) 
terr_imp, geom_imp, Ekin, E*

kin/m: see explanations in the main text (tables 6-8) 

   Measured before drop Determined during the drop    Computed from previous Overall performance

#Block Volume, V Event  #Impact (slope v i γ i terr_imp geom_imp E kin E *
kin /m F(1)/NF(0)

(‐) (m3) number or esplanade) (m/s) (°) (‐) (‐) KJ m2/s2 (‐)

1 1.25 1 1 (slope) 13.8 15.0 3.5 1 315.4 6.4 0

2 2 (esplanade) 15.2 80.0 3.5 3 383.7 112.3 1

2 0.85 3 1 (slope) 13.1 20.0 4 1 193.3 10.0 0

4 2 (esplanade) 14.3 85.0 3 3 230.3 101.5 1

3 0.82 5 1 (slope) 10.5 26.0 4 3 119.8 10.6 0

6 2 (esplanade) 14.5 58.7 4 1.5 229.4 77.1 1

4 1.18 7 1 (slope) 11.8 21.0 4 2 217.7 8.9 0

8 2 (esplanade) 14.3 53.1 3 1 321.1 65.7 0

5 1.91 9 1 (slope) 11.8 19.0 4 2 352.4 7.4 0

10 2 (esplanade) 14.8 53.9 2 1.5 554.3 71.5 0

6 0.81 11 1 (slope) 11.2 12.0 3 1 134.6 2.7 0

12 2 (esplanade) 12.7 54.4 2 2 172.3 53.1 0

7 0.64 13 1 (slope) 13.8 21.0 4 3 161.5 12.2 0

14 2 (esplanade) 14.3 52.1 2 1.5 173.7 63.8 0

8 1.00 15 1 (slope) 6.1 7.0 4 2 49.3 0.3 0

16 2 (esplanade) 14.7 65.6 2.5 1 285.5 89.4 0

9 0.90 17 1 (slope) 8.6 9.0 4 2 88.2 0.9 0

18 2 (esplanade) 13.9 64.1 2 1 230.4 78.2 0

10 1.15 19 1 (slope) 10.9 31.0 4 3 181.0 15.8 1

20 2 (esplanade) 15.0 57.0 1 1 246.8 79.1 0

11 1.10 21 1 (slope) 9.8 11.0 4 2 140.0 1.7 0

22 2 (esplanade) 14.2 64.8 3.5 1 293.5 82.4 1

12 1.16 23 1 (slope) 13.3 6.0 4 1 271.9 1.0 0

24 2 (esplanade) 14.3 49.4 3.5 1.5 312.1 58.5 0

13 1.26 25 1 (slope) 11.2 31.0 2 2 209.4 16.6 0

26 2 (esplanade) 14.7 68.6 3 1.5 361.7 93.9 0

14 1.61 27 1 (slope) 11.5 24.0 4 2 282.1 10.9 1

28 2 (esplanade) 14.3 62.4 3 1 408.0 80.7 0

29 3 (esplanade, interb 11.9 80.0 4 2 280.9 68.7 1

15 0.63 30 2 (esplanade) 14.9 52.5 3.5 1 186.1 70.1 1

16 1.59 31 1 (slope) 13.8 40.0 4 2 401.2 39.3 0

32 2 (esplanade) 15.9 60.0 2.5 1.5 533.3 94.9 0

17 1.40 33 1 (slope) 12.6 35.0 4 2 294.5 26.1 0

34 2 (esplanade) 14.2 51.5 3 3 375.1 61.9 0

35 3 (esplanade, interb 6.5 90.0 4 3 78.4 21.1 1

18 1.23 36 1 (slope) 12.4 30.0 2.5 1 250.6 19.2 0

37 2 (esplanade) 13.8 62.3 3.5 3 310.8 74.8 0

19 0.62 38 1 (slope) 13.9 30.0 3.5 3 158.7 24.2 1

20 0.71 39 1(slope) 13.7 30.0 3.5 2 176.6 23.5 0

40 2(esplanade) 13.8 58.8 2.5 2 180.2 70.1 0

21 1.25 41 1(slope) 15.0 25.0 3.5 1 372.7 20.1 0

42 2(esplanade) 14.2 53.7 3 1 334.0 65.5 0

22 0.98 43 1(slope) 12.5 35.0 3 2 202.9 25.7 0

44 2(esplanade) 14.5 60.0 3 3 273.0 78.8 1

23 4.59 45 1(slope) 10.5 35.0 3 2 670.5 18.1 0

46 2(esplanade) 14.2 56.0 3 1 1228.1 69.4 0

24 1.24 47 1(slope) 13.5 35.0 3 1 299.4 30.0 0

48 2(esplanade) 15.3 47.6 3 1 384.6 63.8 0

25 0.19 49 1(slope) 12.4 20.0 2 2 38.7 9.0 0

50 2(esplanade) 14.2 58.5 3 3 51.0 73.7 0

26 1.52 51 1(slope) 15.2 17.0 3.5 1 465.3 9.9 0

52 2(esplanade) 13.3 54.6 3 3 356.3 58.8 0

27 0.87 53 1(slope) 12.0 28.0 2.5 1 166.0 15.9 0

54 2(esplanade) 13.9 62.8 3.5 3 224.0 76.9 0

28 0.28 55 1(slope) 9.3 5.0 4 3 32.1 0.3 0

56 2(esplanade) 14.9 58.5 3 3 82.8 81.1 1

29 0.41 57 1(slope) 11.1 31.0 3 1.5 66.9 16.3 0

58 2(esplanade) 14.7 62.7 2 2 117.2 85.2 0

30 1.78 59 1(slope) 14.2 16.0 3.5 3 475.6 7.7 1
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Table 2 (complete). Test 2 main results (double benched slope, limestone) 

vi : block velocity just before the impact 
γi : incidence angle, relative to the terrain slope (main text, Fig.14) 
terr_imp, geom_imp, Ekin, E*

kin/m: see explanations in the main text (tables 6-8) 

   Measured before drop Determined during the drop    Computed from previous Overall performance

#Block Volume, V Event  #Impact (slope v i γ i terr_imp geom_imp E kin E *
kin /m F(1)/NF(0)

(‐) (m3) number or esplanade) (m/s) (°) (‐) (‐) KJ m2/s2 (‐)

1 0.39 60 1(slope) 10.0 25.0 4 1 51.3 8.9 0

2 0.35 61 1(slope) 9.8 26.3 4 2 43.9 9.4 0

62 2(esplanade) 16.9 80.0 3 3 130.6 138.5 1

3 0.33 63 1(slope) 9.5 26.0 4 1 39.3 8.7 0

4 0.32 64 1(slope) 9.3 24.9 4 1.5 36.2 7.6 0

5 0.56 65 1(slope) 10.5 27.0 4 3 81.4 11.4 0

66 2(slope) 8.3 20.6 4 1 51.5 4.3 1

6 0.41 67 1(slope) 11.0 23.7 4 1 65.0 9.7 1

68 3(esplanade) 16.0 75.0 3 1 138.1 119.4 0

7 0.48 69 1(esplanade) 14.7 81.0 3 1 137.2 105.1 1

8 0.30 70 1(esplanade) 14.8 79.0 3 1 87.0 105.1 0

9 0.38 71 1(slope) 9.1 23.3 4 3 41.5 6.4 0

10 0.37 72 1(slope) 10.6 24.2 4 2 55.1 9.4 0

73 2(esplanade) 14.9 85.0 3 3 109.1 110.2 1

11 0.47 74 1(slope) 10.5 26.2 4 2 69.3 10.8 0

12 0.31 75 1(slope) 10.5 26.1 4 3 46.0 10.7 0

13 0.35 76 1(slope) 10.4 27.2 4 1 49.5 11.2 0

14 0.27 77 1(slope) 9.6 26.4 4 2 32.7 9.1 0

15 0.38 78 1(slope) 11.3 24.9 4 2 63.1 11.2 1

16 0.25 79 1(slope) 8.8 29.0 4 1.5 25.1 9.1 1

17 0.23 80 1(slope) 13.0 26.6 4 1 51.2 16.9 0

18 0.54 81 1(esplanade) 13.4 78.0 3 2 128.3 85.6 0

19 0.33 82 1(esplanade) 16.1 82.0 3 1 112.0 126.9 0

20 0.41 83 1(slope) 10.2 27.0 4 3 56.0 10.8 1

21 0.92 84 1(slope) 12.3 26.5 4 3 184.0 15.0 1

22 0.38 85 1(slope) 11.2 27.5 4 2 63.4 13.3 0

23 0.47 86 1(slope) 9.6 25.8 4 3 58.1 8.8 0

24 0.31 87 1(slope) 10.0 29.8 4 1 41.6 12.3 0

25 0.39 88 1(slope) 12.5 27.0 4 2.5 82.1 16.2 1

26 0.42 89 1(esplanade) 15.9 82.0 3 2 139.5 123.3 1
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Table 3 (complete). Test 3 main results (granitoids quarry) 

   Measured before drop Determined during the drop      Computed from previous Overall performance

#Block Volume, V i_pundit Event  #Impact (slope v i γ i terr_imp geom_imp E kin E *
kin /m F(1)/NF(0)

(‐) (m3) (‐) number or esplanade) (m/s) (°) (‐) (‐) KJ m2/s2 (‐)

1 1.32 2 90 1(slope) 9.4 30.0 1 2 154.5 11.0 0

91 2(esplanade) 17.6 55.9 2.5 1.5 541.8 106.4 0

2 0.75 1 92 1(slope) 9.6 37.0 1 2 91.6 16.7 0

93 2(esplanade) 18.7 66.3 2.5 2 347.5 146.6 0

3 0.42 1 94 1(slope) 9.9 32.0 1 1.5 54.4 13.8 0

95 2(esplanade) 17.3 69.8 2.5 1 166.2 131.8 0

4 0.61 1 96 1(slope) 10.7 34.0 1 1 93.0 17.9 0

97 2(esplanade) 18.1 72.1 2.5 3 265.5 148.0 0

5 0.40 1 98 1(slope) 9.7 37.0 1 2 49.4 17.0 0

99 2(esplanade) 17.9 69.7 2 1 168.5 141.2 0

6 0.70 2 100 1(slope) 8.3 36.0 1 2 63.7 11.9 0

101 2(esplanade) 18.5 65.1 2 1 316.4 140.8 0

7 0.17 1 102 1(slope) 9.9 38.0 1 1 22.4 18.6 0

103 2(esplanade) 16.9 37.0 1 3 65.3 51.7 0

9 1.23 3 104 1(slope) 9.1 34.0 1 1 134.4 12.9 0

105 2(esplanade) 16.9 72.0 2 3 464.7 129.5 0

10 5.03 106 1(slope) 9.4 38.0 1 2 588.9 16.7 0

11 0.45 3 107 1(slope) 10.7 36.0 1 1 67.9 19.8 0

108 2(esplanade) 16.9 39.0 1 1 169.9 56.7 0

12 0.31 3 109 1(slope) 9.9 37.0 1 1 39.8 17.7 0

110 2(esplanade) 17.1 90.0 4 2 118.1 145.4 1

13 0.28 1 111 1(slope) 9.8 36.0 1 2 35.5 16.6 0

112 2(esplanade) 15.7 45.0 1 3 91.4 61.8 0

14 0.21 1 113 1(slope) 8.4 39.0 1 3 20.0 14.0 0

114 2(esplanade) 16.9 48.0 1 3 81.2 79.2 0

15 0.47 115 1(slope) 9.7 38.0 1 3 58.4 17.8 0

116 2(esplanade) 18.1 71.4 3 3 203.6 147.3 1

16 1.01 117 1(slope) 9.1 37.0 1 3 110.7 15.0 0

118 2(esplanade) 16.8 74.9 3 1 378.7 132.0 0

17 0.38 119 1(slope) 8.5 35.0 1 2 36.2 11.9 0

120 2(esplanade) 16.4 44.0 1 3 133.9 64.5 0

18 1.05 121 1(slope) 10.3 33.0 1 3 148.2 15.7 0

122 2(esplanade) 17.1 55.5 1.5 3 409.0 99.4 0

19 1.23 123 1(slope) 9.9 30.0 1 3 159.6 12.3 0

124 2(esplanade) 17.1 60.0 1 1 477.8 110.0 0

20 0.32 125 1(slope) 8.0 37.0 1 1 27.1 11.6 0

126 2(esplanade) 17.2 55.0 4 1 125.4 99.4 1

21 1.68 127 1(slope) 10.0 37.0 1 3 222.5 18.1 0

128 2(esplanade) 18.1 56.2 2 1 728.8 113.1 0

22 0.48 129 1(slope) 9.6 36.0 1 1 59.2 15.9 0

130 2(esplanade) 17.9 54.0 2 3 204.8 104.4 0

23 0.55 131 1(slope) 9.9 37.0 1 2 71.4 17.7 0

132 2(esplanade) 16.4 45.0 4 1 196.0 67.2 1

24 0.30 133 1(slope) 9.9 36.0 1 1 39.5 16.9 0

134 2(esplanade) 17.6 64.0 2 1 125.3 125.7 0

25 0.51 135 1(slope) 10.2 35.0 1 2 70.2 17.1 0

136 2(esplanade) 17.7 58.5 3 3 211.4 113.9 0

26 1.48 137 1(slope) 10.9 36.5 1 3 233.3 21.0 0

138 2(esplanade) 16.1 58.6 1 3 511.5 94.9 0

27 0.80 139 1(slope) 10.4 37.5 1 1 114.2 20.0 0

140 2(esplanade) 18.0 67.1 4 3 341.2 137.2 1

28 0.47 141 1(slope) 10.9 38.0 1 1 74.3 22.5 0

142 2(esplanade) 16.8 53.7 1 1 176.4 91.7 0

29 3.98 143 1(slope) 9.9 35.0 1 2 517.4 16.1 0

144 2(esplanade) 16.7 71.0 2 1 1468.8 124.4 0

30 2.01 145 1(slope) 9.3 33.0 1 1 230.0 12.8 0

146 2(esplanade) 17.4 65.0 3 3 805.0 124.3 0

31 1.34 147 1(slope) 8.8 34.0 1 2 137.8 12.1 0

148 2(esplanade) 17.1 58.3 2 2 519.0 105.6 0

32 1.51 149 1(slope) 9.9 36.0 1 1 196.0 16.9 0

150 2(esplanade) 17.2 68.0 3 1 591.7 127.2 0

33 0.32 151 1(slope) 9.4 34.0 1 1 37.5 13.8 0

152 2(esplanade) 15.1 50.0 1 3 96.7 66.9 0

34 0.60 153 1(slope) 10.1 35.0 1 1 80.9 16.8 0

154 2(esplanade) 17.1 55.0 3 1 232.0 98.1 0

35 0.82 155 1(slope) 10.2 35.5 1 1 112.8 17.5 0

156 2(esplanade) 17.8 66.0 2 2 343.5 132.2 0

36 4.80 157 1(slope) 9.8 36.0 1 1 611.2 16.6 0

158 2(esplanade) 17.5 62.0 3 3 1944.5 119.1 0

37 2.82 159 1(slope) 8.1 34.0 1 2 245.5 10.3 0

160 2(esplanade) 17.0 58.0 2 3 1083.9 104.2 0

38 1.55 161 1(slope) 9.0 34.0 1 1 166.6 12.7 0

162 2(esplanade) 17.1 59.0 2.5 1 601.6 107.4 0

39 0.96 1.5 163 1(slope) 8.9 35.0 1 3 101.1 13.0 0

164 2(esplanade) 16.2 41.0 1 1 334.9 56.5 0

41 2.26 165 1(slope) 10.8 37.0 1 2 348.5 21.1 0

166 2(esplanade) 16.7 65.0 4 1 833.3 114.5 1

42 0.90 3 167 1(slope) 9.2 37.0 1 1 100.5 15.3 0

168 2(esplanade) 17.5 47.0 1 1 361.5 81.4 0

44 1.15 169 1(slope) 8.9 36.0 1 2 120.5 13.7 0

170 2(esplanade) 17.0 45.0 2 3 441.6 72.6 0

45 1.06 171 1(slope) 8.9 37.0 1 1 111.8 14.3 0

172 2(esplanade) 17.7 47.0 1 3 442.0 83.8 0

46 0.79 1 173 1(slope) 8.2 35.0 1 2 70.6 11.1 0

174 2(esplanade) 15.1 60.0 1 1 240.3 85.8 0
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vi : block velocity just before the impact 
γi : incidence angle, relative to the terrain slope (main text, Fig.14) 
terr_imp, geom_imp, Ekin, E*

kin/m, i_pundit: see explanations in the main text (tables 6-8) 

Table 4 (complete). Test 4 main results (limestone, 42º bare rock plane). 

vi : block velocity just before the impact 
γi : incidence angle, relative to the terrain slope (main text, Fig.14) 
terr_imp, geom_imp, Ekin, E*

kin/m: see explanations in the main text (tables 6-8) 

   Measured before drop Determined during the drop      Computed from previous Overall performance

#Block Volume, V Event  #Impact (slope v i γ i terr_imp geom_imp E kin E *
kin /m F(1)/NF(0)

(‐) (m3) number or esplanade) (m/s) (°) (‐) (‐) KJ m2/s2 (‐)

1 0.68 175 1(slope) 10.6 47.6 4 1.5 100.9 30.6 1

2 1.36 176 1(slope) 10.7 47.1 4 2 205.6 30.7 1

3 1.23 177 1(slope) 11.4 48.1 4 3 210.4 35.8 1

4 0.71 178 1(slope) 12.5 47.6 4 2 147.2 42.7 0

179 2(esplanade) 15.9 82.0 2.5 1 237.8 124.0 0

5 1.55 180 1(slope) 9.9 46.0 4 1 201.6 25.4 1

6 2.25 181 1(slope) 10.2 46.3 4 3 309.1 27.1 1

7 0.90 182 1(slope) 12.1 48.4 4 3 176.1 41.1 1

8 0.90 183 1(slope) 12.3 48.4 4 2 179.2 42.2 1

9 0.88 184 1(slope) 12.5 48.3 4 3 183.3 43.6 1

10 0.85 185 1(slope) 13.5 46.9 4 2 203.7 48.2 1

11 1.58 186 1(slope) 11.4 48.5 4 1 272.3 36.4 0

12 0.66 187 1(slope) 12.1 47.8 4 2 128.2 40.1 0

13 1.93 188 1(slope) 11.2 48.3 4 2 320.1 34.9 1

14 1.66 189 1(slope) 11.7 48.0 4 3 299.3 37.5 1

15 1.37 190 1(slope) 12.3 47.6 4 3 271.8 40.9 1

16 0.55 191 1(slope) 12.5 49.3 4 2 112.9 44.7 1

17 0.81 192 1(slope) 12.1 46.7 4 1 156.2 38.6 1

18 0.68 193 1(slope) 12.5 46.2 4 2 140.1 40.7 1

19 0.58 194 1(slope) 12.9 46.6 4 2 128.8 44.2 1

20 2.43 195 1(slope) 12.6 48.3 4 1 512.1 44.3 0

21 0.50 196 1(slope) 12.4 48.2 4 2 101.7 43.0 1

197 2(esplanade) 16.8 80.0 2.5 2 173.9 136.9 0

22 0.96 198 1(slope) 13.3 48.3 4 2 226.7 49.5 1

23 0.81 199 1(slope) 12.7 49.4 4 3 174.8 46.7 1

24 0.83 200 1(slope) 12.0 47.7 4 1 159.6 39.7 1




