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Importance Degree of Factors Influencing Tunnel Blasting Vibration
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Abstract ; Since blasting vibration has different influences on buildings, to effectively reduce its harmful effects be-
comes the primary problem of blasting vibration control. The paper classified the relevant factors influencing blasting
vibration strength and obtained the controlling factors that should be selected primarily by using the Grey relational
analysis (GRA) method and taking the measured data of Qingdao subway project as samples. After MATLAB pro-
gramming calculation, the sequence of these factors in decreasing order according to importance degree was deter-
mined. They were number of free surfaces, minimum time interval, total explosive charge, topographic and geologic
conditions,number of detonators, hole pattern parameters, blasting duration, largest single segment initiation dose,
and initiation direction.
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Tab.1 Measured data samples of blasting vibration

MR A X ARG Y

JPT pERK MR WE hUbMERE LMS%E Adim AR RS B MRS E EHRR

24 kg /kg B¥U/B mE/ms /(A /m?) BH/A i /rad  BFE]/s XA /Cem s~ 1) /Hz
1 0. 150 6.90 19 25 3.32 2 0 7.52 0.4 0.610 60. 1
2 0. 800 37.70 19 25 3. 14 1 0 5.23 0.6 1. 185 18.1
3 0.075 6. 60 12 25 4. 34 1 4.71 0. 54 1.0 0.643 84.2
4 0. 900 25.20 18 50 3.73 1 0.50 2.92 0.6 0.501 25.3
5 0. 100 15. 60 19 25 6.68 1 4.50 5. 30 0.8 0. 745 54.8
6 0. 600 27.20 19 25 5.31 1 4. 20 2. 40 1.0 0.986 35.2
7 1. 800 22.30 17 25 7.28 1 4. 20 3. 40 1.0 1. 850 46. 3
8 0. 150 8. 00 17 50 3.50 3 4. 20 2.35 0.4 0. 200 166. 7
9 0. 100 11.00 19 25 9.62 2 4. 20 6. 80 1.0 0. 290 199.9
10 0.075 2.55 17 40 12. 60 2 5.76 3.97 1.0 0.027 51.5
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Tab.2 GRA results of factors affecting tunnel blasting vibration
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B R M WEBRE RUhREREEE LMSE A RET I SRBRESE R HE 5 A
WA {1 4% 3 3k g 0.7312  0.7241 0.692 1 0.7294  0.6628  0.7295  0.5760 0.628 8 0.708 7
EIRM R 0.5805  0.7796  0.7329  0.7789  0.7320  0.8162  0.7139 0.718 1 0.7319

SRANCD 1.311 7 1.503 7 1.4250 1.508 3 1.392 8 1.545 7 1.289 9 1.346 9 1.440 6
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