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Study on attenuation parameters of blasting vibration
by nonlinear regression analysis
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2. China Guangdong Nuclear Power Station Engineering Co. Ltd., Shenzhen 518124, China)

Abstract: Determination of the blasting attenuation characteristics is of most importance for blasting design. The linear and nonlinear
regression analysis methods to evaluate the parameters in the S formula and revised S formula are investigated. Based on the
investigation, the concept for the residual sum of squares and nonlinear residual sum of squares (standard residual sum of squares) are
proposed. The algorithm of nonlinear residual sum of squares is also introduced in detail. In accordance with the engineering case, the
standard residual sum of squares is used to evaluate the deviation of vibration velocity acquired by the site monitoring and the
regression analysis results by S and revised formula. It is shown that the accuracy of the nonlinear regression analysis method is
significantly better than the linear regression analysis method. It is also reported the residual sum of squares and the standard residual
sum of squares obtain by S formulas and revised S formula are almost similar; for this case, the two blasting attenuation formulas are
available.
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Table 1 Monitoring results of vibration velocity of blasting

Ft ke
1 2 3 4 5

Q R 14 Q R 14 Q R Vv Q R Vv Q R Vv
/kg /m fem o+ s /kg /m fem o s /kg /m fem e s /kg /m Jem + 5" /kg /m fom * 57!
20 289 0.084 30 264 0.094 40 338 0.103 20 336 0.069 30 329 0.065
20 213 0.213 30 196 0.109 40 202 0.542 20 200 0.281 30 195 0.159
20 121 0.503 30 77 0.51 40 109 2,12 20 104 2.28 30 39 .0867
20 274 0.054 30 315 0.092 40 315 0.07 20 313 0.055 30 305 0.07
20 206 0.113 30 198 0.369 40 194 0.287 20 194 0.235 30 197 0.133
20 87 0.443 30 81 2.03 40 83 2.07 20 72 1.67 30 21 9.07
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