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Vibration Attenuation Law of Underwater Deep Buried Rock Blasting

FEI Hong-lu ,SUN Xiao-yu,GUAN Fu-chen ,LIU Yu
(Institute of Blasting Technique , Liaoning Technical University, Fuxin 123000, China)

Abstract; The influence of water on blasting vibration propagation is not considered in the traditional prediction
formula of blasting vibration peak particle velocity. In order to improve the prediction accuracy of underwater blasting
vibration peak particle velocity ,the formula of peak particle velocity of blasting vibration in underwater deep buried
rock was constructed based on the dimension analysis theory, which considered the influence factors of topography
(elevation difference and horizontal distance) between the monitoring point and the blasting center,and the influence
factor of seawater depth. Combining with the measured data of Xiamen submarine tunnel blasting field test,the peak
particle velocity was predicted by using multivariate non-linear regression analysis method. The predicting work was
taken by new formula,Sadovsks formula and a modified Sadovsks formula, the average relative error was 20.20% ,
6.98% ,7.50% accordingly. When the depth of water was not changed obviously, the vibration velocity formula de-
rived from the dimensional theory and the elevation vibration velocity formula were basically consistent with the pre-
diction accuracy of the peak particle velocity of the particle. The formula derived from the dimensional theory predicts
the safety distance and the amount of explosives in the construction process,which can guide the safe construction of

submarine blasting.

Key words: underwater bored blasting; peak particle velocity ; dimensional analysis; attenuation law; safe dis-
tance
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Fig. 1 Xiamen island to xiang’'an

channel tunnel construction plane
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Table 1 Parameters of water gel explosive

YEREL/ SRR/ R/ g/ AETIRES)/
(g+em™) cm (m-s") mm mL
1.06 ~1.15 =3 =5.0x10° =15 =310
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Fig. 2 Horizontal section(unit;m)
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Fig. 3 Longitudinal section( unit;m)
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Fig. 4 Monitoring points arrangement
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Table 2 Experimental data
HERR BRBLIKT Bz KR L BROEE ZRNEEIRE L,
255 Q/kg PEES L/m JEEE H/m h/m R/m v/(cm - s7") e
36 50 31.8 16.5 59.26 4.53 3
60 50 31.8 16.5 59.26 7.72 5
36 50 29.6 15.8 58.10 4.56 3
60 50 29.6 15.8 58.10 9.34 5
36 60 32.4 16.3 68.19 3.80 3
60 60 32.4 16.3 68.19 7.76 5
36 60 33.7 17.2 68.82 3.07 3
60 60 33.7 17.2 68.82 5.89 5
36 70 35.8 15.6 78.62 2.56 3
60 70 35.8 15.6 78.62 4.38 5
36 70 32.0 14.4 76.97 2.74 3
60 70 32.0 14.4 76.97 5.23 5
36 80 29.6 13.9 85.30 2.89 3
60 80 29.6 13.9 85.30 5.50 5
36 80 27.8 12.6 84.69 3.67 3
60 80 27.8 12.6 84.69 5.89 5
60 90 30.7 13.1 95.09 4.61 5
36 90 28.3 14.6 94.34 2.67 3
60 90 28.3 14.6 94.34 4.31 5
36 100 31.5 15.8 104. 84 2.06 3
60 100 31.5 15.8 104. 84 4.23 5
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Fig. 5 Formula(3) Z-axis regression analysis
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Fig. 6 Formula(5)Z-axis regression analysis
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Fig. 7 Formula(13) Z-axis regression analysis
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Table 3 Analysis of contrast error between actual vibration velocity and predicted vibration velocity

2~3(3) ~A(5) ~3(13)
e I B B w
(em - s:l) (em - s:‘) R/ % om - s:l) W/ % (em - s:l) R/ %
4.53 5.93 30.91 4.56 0.66 4.55 0.44
7.72 7.92 2.59 7.93 2.72 8.07 4.53
4.56 6.13 34.43 5.28 15.79 5.10 11.84
9.34 8.19 12.31 9.19 1.61 9.03 3.32
3.80 4.67 22.89 3.53 7.11 3.51 7.63
7.76 6.24 19.59 6.13 21.01 6.21 19.97
3.07 4.60 49.84 3.25 5.86 3.20 4.23
5.89 6.14 4.24 5.66 3.90 5.67 3.74
2.56 3.67 43.36 2.39 6. 64 2.67 4.30
4.38 4.90 11.87 4.15 5.25 4.74 8.22
2.74 3.80 38.69 3.01 9.85 3.23 17.88
5.23 5.08 2.87 5.23 0.00 5.72 9.37
2.89 3.19 10. 38 3.00 3.81 2.99 3.46
5.50 4.26 22.55 5.23 4.91 5.30 3.64
3.67 3.23 11.99 3.42 6.81 3.50 4.63
5.89 4.32 26. 66 5.94 0.85 6.21 5.43
4.61 3.54 23.21 4.21 8.68 4.60 0.22
2.67 2.69 0.75 2.86 7.12 2.53 5.24
4.31 3.59 16.71 4.97 15.31 4.48 3.94
2.06 2.25 9.22 2.02 1.94 1.82 11.65
4.23 3.00 29.08 3.52 16.78 3.22 23.88
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Fig. 8 Relation between vibration velocity v and horizontal distance L from monitoring point to explosion center
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Fig. 9 Relation between vibration velocity v and overburden thickness H
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Fig. 10 Relationship between vibration velocity v and seawater depth h
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Table 4 The relationship between single maximum

dosage and the distance of shield machine

7 B T FERR
125/ m it/ kg 25/ m it/ kg
80 56.72 110 84.45
90 65.71 120 94.15
100 74.96 130 104. 06

*5 BEBARAESHREBREZXR(v=5as)
Table 5 The relationship between single maximum

dosage and the distance of xiang'an seawall

T BRI Lk FLBRR
iR/ m it/ kg i8S/ m it/ kg
110 55.50 140 75.03
120 61.88 150 81.79
130 68.39 160 88. 66
4 #ig

WRACE T I THIE SCHH 3 SLA By 20221 IC R
ETRE, BTN e, MK RS £ 4R
TR A PR Bl BE 2 3 RS M 0 A B A L /K- B
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