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Table 1 Neural network training and predicting results

for vertical peak particle acceleration of blast vibration

RAE O BAE e WiE RS BRI

% 4 R w4 R

/kg /kg /m /m /s /s
1050 4200 1000 30 575 75 0.880 0.056 0.037 0
1200 5275 1200 52 500 100 0.001 0.999 0 0

893 5185 800 30 750 175 0 0.038 0.953 0

840 3335 850 40 650 75 0.951 0.055 0.042 0

520 2645 650 20 275 25 0 0.016 0.002 0.985

640 3845 950 40 700 175 0.001 0.936 0.019 0

616 3635 950 30 849 75 0.004 0.053 0.935 0

612 4855 800 30 825 100 0.003 0.014 0.967 0.008

480 3220 1050 40 375 50 0 0.999 0.018 0

540 2500 750 20 725 75 0 0.040 0.006 0.964

500 2950 850 30 825 75 0 0.997 0.007 0.004

840 4786 1100 40 650 75 0.903 0.064 0.042 0

816 3615 920 30 725 50 0.021 0.034 0.953 0.001

684 3649 900 30 675 300 0 0.065 0.967 0
1050 5191 1200 40 800 100 0.041 0.970 0.001 0

654 2031 750 20 450 150 0 0.990 0.001 0

660 3997 920 30 750 50 0 0.919 0.063 0.010

792 3760 1050 40 800 100 0.990 0.018 0.039 0
1250 3967 850 20 600 100 0.063 0.970 0 0

940 5148 950 30 825 100 0.033 0 0.999 0.001

672 4731 1050 40 500 75 0.056 0.026 0.974 0

517 3320 1000 40 400 75 0 0.999 0.004 0

640 3400 950 30 550 75 0.001 0.999 0.013 0

750 4964 800 20 550 75 0 0.005 0.022 0.972

676 3810 730 20 550 75 0.009 0.003 0.025 0.970

782 4988 900 30 399 50 0 0.982 0.016 0.035

636 3664 1030 40 475 75 0.026 0.988 0.010 0

644 3564 1000 40 450 75 0.002 0.999 0 0 0.15 0.61 0.21 0.03

882 4446 900 20 700 50 0.008 0.007 0.074 0.930 0.03 0.11 0.08 0.78

800 3657 950 30 650 175 0.003 0.939 0.048 0 0.07 0.79 0.10 0.04
1025 5926 1130 40 650 75 0.018 0.989 0.001 0 0.01 0.97 0 0.02
1113 4889 1000 20 350 25 0.007 0.013 0.055 0.911 0.01 0.04 0.05 0.9

848 4825 950 30 225 25 0 0.999 0.003 0.022 0.01 0.82 0.10 0.07
1129 6092 1200 40 450 25 0.001 0.999 0 0 0.02 0.91 0.05 0.02

780 4700 900 20 525 25 0 0.005 0.035 0.988 0 0.03 0.02 0.95

850 5056 960 40 300 25 0 0.999 0 0.001 0.01 0.93 0.03 0.03

705 4296 850 20 225 25 0 0.028 0.012 0.964 0 0.05 0.12 0.8

966 3086 1000 40 600 75 0.076 0.991 0 0 0 0.95 0.01 0.04

860 4090 1100 40 450 50 0.038 0.953 0.001 0 0.02 0.93 0.04 0.01

950 4601 950 30 525 50 0.061 0.015 0.946 0 0.07 0.03 0.8 0.01

950 4396 930 20 500 50 0.003 0 0.891 0.116 0.02 0.01 0.8 0.12

504 2178 1150 40 425 50 0.018 0.999 0 0 0 0.96 0.02 0.02
1352 6254 950 30 525 50 0.017 0.953 0.008 0.006 0.01 0.90 0.05 0.04

624 3834 850 30 700 150 0.001 0.957 0.021 0 0.01 0.92 0.03 0.04

825 4300 800 40 800 50 0.015 0 0.999 0.001 0.02 0.96 0.01 0.01
1150 6620 1000 30 700 150 0 0.965 0.002 0 0.02 0.8 0.05 0.04
1120 6920 1100 40 850 75 0.049 0.001 0.948 0.026 0.03 0 0.91 0.06
1210 6670 850 20 350 75 0 0.047 0.045 0.994 0.01 0.0l 0.02 0.9
1712 6070 900 30 650 125 0.031 0.998 0 0 0 0.97 0.01 0.02
1276 7020 930 30 650 100 0 0.958 0.002 0.025 0.02 0.94 0.03 0.01
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Fig.2 Vertical peak particle acceleration amplitude predictive results,

relationship of corresponding scaled distance and peak particle acceleration amplitude
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STUDY OF NEURAL NETWORK PREDICTION ON PEAK
PARTICLE AMPLITUDE OF BLASTING GROUND VIBRATION

Xu Quanjun’, Liu Qiang®, Nie Yujun', Zhang Qingming’, Yun Sourong’

(a. Nanjing Engineer College, Nanjing , 210007 )
(b. Beijing Institute of Technology, Beijing , 100081 )

ABSTRACT On the basis of analysis of datum from monitoring the ground vibration of bench blasting
near a running nuclear power plant, a neural network model has been developed to predict the peak parti-
cle acceleration amplitude of blasting vibration. Comparing the results calculated in empirical formula with
the results from neural network simulation, the later results are obviously improved.

KEY WORDS blasting vibration, neural network model, prediction



