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Abstract: In order to study the law of bulging movement of the blasting crater, the momentum
conservation law was used to theoretically analyze the bulging movement speed, and experimental
research was carried out by blasting funnel model test, high speed photography system and numerical
analysis. The results show that the bulging movement rock mass was divided into numberless units, and
the momentum conservation theory was used to obtain the blasting blaster bulging speed obeying
exponential model. Through high-speed photography, the blasting drum bulging movement was recorded
and analyzed. During the bulging movement, the free surface crack spread to the surrounding, so that
the broken rock body presented a regular fan shape. With the uplift and rupture of the rock mass, the
central point of the blasthole underwent variable acceleration. At different moments, the speed of
movement decreased exponentially with the increase of the distance from the center of the blasthole. The

speed of the bulge movement obeys the exponential model, and the center of the blasthole is the
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dominant variable acceleration motion, which decreases exponentially with the increase of the center

distance of the blasthole. When the free surface bulge was completely broken, the broken rock mass was

thrown at the maximum speed. When the angle of the projection was 45° with the horizontal, the

farthest throw distance was reached.

Key words: bulging movement of the blasting crater; blasting model test; momentum conservation; the

mathematical model of bulging movement; high speed photography
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Fig.1 Bluging movement of blasting crater
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Fig. 2 Unit division of blasting crater
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Tab.1 Rock mass unit motion displacement table

i x;/cm v;/(cmems™ )
1 0. 087 1. 000
2 0.176 0.571
3 0. 267 0.433
1 0. 363 0. 355
5 0. 466 0. 300
6 0.577 0. 257
7 0. 700 0.211
8 0. 839 0.189
9 1. 000 0.161
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Fig. 3 Fitting curve of bulging movement velocity
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Fig. 4 Uniaxial pressure experiment
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Tab. 2 Basic physical and mechanical parameters

45 R./MPa po/(kgem *) E/GPa v,/(m+s ') "

1 8.45 1884 10. 17 2323 0.217
2 8.22 1762 8.18 2 154 0.324
3 8. 36 1853 10. 51 2 382 0.232
4 8.38 1857 10.12 2 334 0.231
5 8.59 1915 11. 83 2 485 0. 209
6 8.35 1841 10. 51 2 389 0.223
7 8.47 1893 10. 32 2 335 0.225
8 8.32 1816 9.42 2278 0.231
9 8.28 1802 9.16 2 254 0.223
YA 8.38 1847 10. 24 2 326 0.235
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Fig. 7 Bulging movement images at different time
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Tab.3 Experimental parameters

IR S M /g L% /em fEHLL/em SR E /em Wb 2pAg/em AR/ em®  HHHRS/ (kgem )
1 3.08 13 10.5 12. 69 12.4 2 043.30 1.5
2 3.08 13 10.5 11.70 11.9 1735.03 1.7
3 3.08 13 10.5 11. 81 11.2 1551.37 1.9
4 3.08 13 10.5 13.11 10.4 1484.90 3.1

(b) n=1.13 (¢) n=1.06

(d) n=0.99
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Fig. 8 Blasting crater model
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Tab.4 Motion displacement of 2 ms
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t/ms a b ¢ R? vo/(ecmems 1)
2 0.663 0.097 0.038 0.99 1. 941
4 11. 557 0.081 0.018 0.98 4.745
6 22.146 0.039 0.018 0. 99 8.551
8 22.396 0.037 0.016 0.99 10. 686
10 22.500 0.056 0.015 0.99 12.705
12 22.637 0. 086 0.017 0.98 13.971
14 22.699 0.099 0.016 0.97 14. 865
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Fig. 10  Analysis of trajectory of broken rock mass
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