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Experimental study on vibration propagation law of underwater drilling and
blasting for waterway regulation
LUO Jinxian
(Guangxi Zhuang Autonomous Region Nanning Waterway Maintenance Center, Nanning 530000, China)

Abstract: The propagation law of underwater drill hole blasting vibration for waterway regulation is affected by
elevation effect and water fluctuation effect at the same time. According to a waterway regulation project 13 groups of
underwater drilling and blasting vibration test results, this study analyzes the propagation law of underwater drilling
and blasting vibration velocity and vibration frequency, and explores the underwater drilling and blasting vibration
prediction formula that can reflect the effect of elevation and water fluctuation at the same time. The results show
that: 1) The highest accuracy of blasting vibration velocity prediction is carried out by using the maximum value of
the three-way component. 2) The main vibration frequency of the vertical Z-component attenuates with increasing
distance, which should be paid attention to in the practice of blasting safety monitoring. 3) Compared with Sadovsky
formula, the modified formula considering only elevation effect and the modified formula considering only water
fluctuation effect, the modified formula considering both elevation effect and water fluctuation effect has the highest
prediction accuracy, and the regression equation and regression coefficient are significant, which can more accurately
reflect the vibration propagation law of underwater drilling and blasting. The research conclusions have reference
significance for the safety monitoring of underwater drilling and blasting vibration in waterway regulation.
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45 Rim  #i& Q/kg MFEH/m hm  Lm  v/(ems™) FJ/Hz v /(emss™)  F/Hz  v/(emes™) F,/Hz
1 77.8 24 570 3.12 12.05 0.91 8 0. 62 8 0. 44 16
2 89.7 24 57.6  3.12 12.05 0. 49 20 0.39 17 0. 60 75
A 3 109.4 24 57.7  3.12 12.05 0.17 22 0.18 9 0.42 34
4 134.8 24 57.9 312 12.05 0.15 17 0.17 16 0.31 33
5 206.7 24 59.2 3,12 12.05 0.21 20 0.12 51 0.26 33
1 57.4 30 57.0 3.18 6.12 1.70 12 1.67 7 2.79 56
2 69.2 30 57.6  3.18  6.12 0. 59 10 0.75 11 1.83 37
B 3 87.2 30 577 3.18  6.12 0. 48 17 0. 45 21 1.06 35
4 112.0 30 57.9 3.18  6.12 0.51 18 0. 67 29 0.77 30
5 182.0 30 59.2  3.18 6.12 0.23 63 0.19 21 0.39 28
1 60.4 30 570  3.15 4.03 117 13 1.31 16 1.34 51
2 72.4 30 57.6  3.15  4.03 0. 41 10 0. 54 9 0.82 44
o 3 90.5 30 5.7 315  4.03 0.35 17 0.34 13 0. 50 36
4 115.4 30 5.9 315 4.03 0.37 17 0.32 47 0. 43 31
5 185.6 30 59.2 315 4.03 0.07 50 0. 14 20 0.18 27
1 60.5 30 57.0 3.20 3.08 0.93 13 1.03 16 0.91 52
2 727 30 57.6  3.20 3.08 0.32 9 0. 41 9 0.77 38
D 3 912 30 57.7  3.20 3.08 0.30 16 0.17 20 0.38 34
4 116.3 30 5.9 3.20 3.08 0.31 17 0.15 55 0.28 30
5 186.9 30 59.2  3.20 3.08 0. 06 56 0.11 22 0. 14 27
1 63.4 27 5.0 3.14  2.40 0.75 13 0.76 16 0. 60 58
2 756 27 57.6  3.14  2.40 0.26 13 0.27 9 0.51 33
E 3 942 27 57.7  3.14  2.40 0.28 17 0.15 16 0. 30 33
4 119.4 27 57.9  3.14  2.40 0.28 22 0.13 44 0.22 30
5 190.0 27 59.2  3.14  2.40 0.05 56 0.07 16 0.12 26
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IR PR OBOKERE S5H0E KR WS X WIRE xmEEs YmERE ymEs ZmiRE zmEm
215 Rim 2t Q/kg HEHm h/m  Lim  v/(ems™) FJ/Hz v /(em-s™)  F/Hz  v/(emss™) F,/Hz
63.4 27 57.0  3.24  2.00 0.79 13 0. 85 17 0. 65 44
75.7 27 57.6  3.24  2.00 0.24 17 0.31 10 0.58 34
F 9.5 27 57.7  3.24  2.00 0.28 17 0.19 18 0.33 31
119.8 27 57.9  3.24  2.00 0.29 17 0.21 49 0.23 30
190.7 27 59.2  3.24  2.00 0.05 55 0. 09 23 0.13 28
66.7 27 57.0 315 1.7l 0. 80 13 0. 69 16 0. 56 58
79.0 27 57.6  3.15 171 0.26 14 0.27 11 0. 46 31
G 98.0 27 577  3.15 1.7l 0.30 17 0. 15 38 0. 30 31
123.3 27 579  3.15 171 0.28 17 0.14 47 0.22 34
194. 4 27 59.2 315  1L.71 0.05 58 0.07 14 0.13 22
201.5 30 58.6  3.20 10.04 0.28 9 0.22 11 0.21 10
216. 4 30 59.0  3.20 10.04 0.23 9 0.24 10 0.26 8
H 246.3 30 59.4  3.20 10.04 0.27 8 0.26 12 0.20 19
286. 7 30 60.8  3.20 10.04 0. 16 9 0.13 11 0. 15 12
324.2 30 64.8  3.20 10.04 0. 09 8 0.13 10 0.04 8
202.6 30 58.6  3.18 5.21 0.22 9 0.20 12 0.23 14
217.5 30 59.0  3.18  5.21 0.19 9 0.24 10 0.27 7
1 247. 4 30 59.4  3.18 5.21 0.25 9 0.26 12 0.19 20
287.7 30 60.8  3.18  5.21 0.17 8 0.11 12 0.13 11
325. 1 30 64.8 318 5.21 0. 08 8 0.14 7 0. 14 8
205. 4 30 58.6 2.76 3.33 0.21 8 0.19 11 0.20 21
220.2 30 59.0 2.76 3.33 0.18 9 0.21 10 0.26 10
J 250. 1 30 59.4 2,76  3.33 0.22 7 0.27 13 0.17 20
290. 4 30 60.8  2.76 3.33 0.13 8 0.12 11 0. 14 12
327.8 30 64.8 2.76 3.33 0.07 8 0.12 10 0.13 8
206. 7 30 58.6  2.68 2.50 0.21 9 0.19 11 0. 01 26
221.5 30 59.0  2.68 2.50 0.19 9 0.20 9 0.24 15
K 251.3 30 59.4  2.68 2.50 0.21 7 0.26 13 0. 16 20
291.5 30 60.8  2.68 2.50 0. 14 8 0.11 11 0.12 11
328.9 30 64.8  2.68 2.50 0.07 8 0.11 11 0.12 8
163.5 30 58.6 272 2.10 0.33 12 0.36 14 0.01 14
178.5 30 59.0 272 2.10 0.21 11 0.22 10 0. 46 10
L 208. 5 30 59.4 272 2.10 0. 30 8 0.31 12 0.27 22
249.0 30 60.8 2.72  2.10 0.23 10 0.14 9 0. 14 16
286.6 30 64.8 2.72  2.10 0.07 10 0.13 7 0. 14 14
164.3 30 58.6  2.81 1.67 0.28 7 0.32 12 0.01 15
179.2 30 59.0 2.81 1.67 0.18 10 0.22 13 0. 45 12
M 209. 2 30 59.4  2.81 1.67 0.26 12 0.38 13 0.22 13
249.7 30 60.8  2.81 1.67 0.18 11 0.14 13 0.16 17
287.2 30 64.8  2.81 1.67 0.07 6 0.13 8 0.13 15
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