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Prediction of Ground Blasting Vibration using Superposition Modeling
Data of Single Hole Blasting Waveform

Jong-In Kim and Choo-Won Kang

Abstract The blasting vibration prediction in the country is mainly carried out by using the scaled distance method.
But, this method needs a real-scale test blasting. The blasting vibration prediction has been performed using the
data measured at borehole blasting for the purpose of a geological investigation before beginning a construction
of a tunnel. In this prediction method, it is difficult to reflect the propagation characteristics of ground vibration
generated from a real-scale blasting. propagation. This paper presents a new method for estimating blasting vibration
by using superposed data of single hole blasting waveform with a delay time.

Key words Blasting vibration prediction, Superposition Modeling, Scaled distance
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Fig. 1. Flow chart of a method for predicting blasting
vibration using superposition modeling
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Table 2. Input value of regression analysis on 1 ms peak value

Data Velocity Charge Distance Square root scaled | Cube root scaled
(mm/sec) (kg) (m) distance distance

SN. 1 11.81 0.75 30 34.64 33.02

SN. 2 17.53 1.00 33 33.00 33.00

SN. 3 25.65 1.60 29 22.93 24.79

SN. 4 5.62 1.60 69 54.55 58.99

Table 3. Velocity data for regression analyses

Velocity (mm/sec)
Data
1 ms 0.5T 1T 1.5T 2T
SN. 1 11.81 2.79 10.16 521 7.75
SN. 2 17.53 3.81 10.54 6.73 8.25
SN. 3 25.65 4.44 13.59 6.86 9.91
SN. 4 5.62 0.76 225 1.38 2.05
1000 T 1000 T
-1.87 -1.92
V(50%) : V=5055(SD) V(50%) : V=6282(SD)
T 1004 V(95%) : v=9521(sD) "7 g ' v(95%) : v=12089(5D)"**
@ N £ 100 2:0.87 E
£ N #:0.88 £ S N 35
E < N :35 E .
2 1o | 8
S s
s @ 104 4
& &
1 r
0.1 r .
10 100 1000 10 100 1000
Square Root Scaled Distance(m/kg'?) Cube Root Scaled Distance(m/kg*’)
Fig. 9. Relationship of PPV and square root scaled distance Fig. 10. Relationship of PPV and cube root scaled distance
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10 4 i 104
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15T — e m
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Fig. 11. Relationship of real blasting and predicted vibra- Fig. 12. Relationship of real blasting and predicted vibra-

tions with square root scaled distance tions with cube root scaled distance
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Table 4. Comparison of regression analysis data for the real-blasting and predicted vibrations

=

Equation K n r N
. ) square root scaled distance 5055 -1.87 0.880 35
50% Line equation
cube root scaled distance 6282 -1.92 0.870 35
) ) square root scaled distance 9521 -1.87 0.88 35
95% line equation

cube root scaled distance 12069 -1.92 0.87 35
. ) square root scaled distance 7300 -1.78 0.954 4

1 ms modeling equation
cube root scaled distance 6178 -1.72 0.934 4
. ) square root scaled distance 4276 -2.14 0.938 4

0.5T modeling equation
cube root scaled distance 5057 -2.11 0.869 4
. ) square root scaled distance 14535 -2.13 0.858 4

IT modeling equation
cube root scaled distance 19076 -2.19 0.951 4
) . square root scaled distance 3960 -1.93 0.806 4

1.5T modeling equation
cube root scaled distance 5234 -1.99 0.902 4
. ) square root scaled distance 4600 -1.87 0.846 4

2T modeling equation
cube root scaled distance 5926 -1.93 0.940 4
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