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Calculation of P wave quality factor of rock mass
based on measured blasting vibrations
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Abstract: Studies on the attenuating characteristic of blasting seismic waves in propagating process are important in
prediction and control of blasting vibration effects by engineering blasting. Field blasting tests of single-hole were conducted to
study the quality factor of rock mass. The wave propagation velocities and the pulse rise times can be obtained by using the
first arrival of P wave and S wave. Finally, based on the rise time method, the P wave quality factor of rock mass can be
calculated. By analyzing the measured blasting vibration signals in Fengning hydropower station and Zhoushan large
petrochemical industry, the average P wave quality factors in the above two regions are found to be 19.02 and 14.07,
respectively. The experimental results show that the values derived by measuring blasting vibrations are far less than the values
predicted by the empirical formulas and measured by the original rock mass. This results indicate that the soft covering layer
has great influence on the seismic waves propagation induced by blasting.
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Table 1 Parameters of blasting design of the field experiment

S fL LR fL#2/mm fL¥/em i H A /mm K /om WK /em 2 /kg
1 NS 76 800 50 600 200 12.0
2 JEHB 76 800 50 600 200 12.0
3 i 76 600 50 420 180 8.4
4 JEFHB 76 600 50 420 180 8.4
5 i 76 450 50 270 180 5.4
6 JEHB 76 450 50 270 180 5.4
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Table 2 P wave first arrivals identification results

P R AHFH /ms
AL

1# 2# 3# 4# S# 6#
1 429.25 —0.38 —0.63 —0.63 -1.25 —8.25
2 897.13 467.50 467.00 467.13 466.50 459.13
3 1531.50 1101.88 1101.13 1101.13 1 100.25 1093.25
4 1 628.75 1199.13 1198.38 1198.50 1197.00 1190.63
5 2 583.13 2 153.50 2 153.00 2 153.13 2 153.13 2 145.00
6 3053.00 2623.25 2622.63 2622.75 2621.13 2614.75
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Table 3 S wave first arrivals identification results
SN ZEREAAFI /ms
AL
1# 2# 3# 4# S# 6#
1 431.63 3.25 5.50 8.75 12.13 11.25
2 899.50 471.13 473.13 476.50 479.88 478.63
3 1533.63 1105.13 1107.00 1110.25 1113.38 1112.50
4 1630.88 1202.50 1204.25 1207.50 1210.13 1209.88
5 2 585.00 2 156.50 2 158.50 2161.88 2164.00 2164.13
6 3054.88 2626.38 2 628.25 2631.63 2 634.00 2633.75
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Table 4 Calculating results of rise time for various monitoring points

il 3# A 44 S# 64l 1
v
7/ms Vol (cm-s™) 7/ms Yoo/ (cms™) 7/ms Vol (cm-s™) 7/ms Yoo/ (cms™)
2 0.55 251 0.59 1.30 0.83 0.75 1.18 0.23
4 0.53 2.20 0.64 1.05 0.75 0.60 1.08 0.16
6 0.80 1.24 0.64 0.58 0.79 0.34 1.09 0.09
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Fig. 6 Results of linear regression between In(xA(x))and Int
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Table 6 Calculating results of rise times for

various monitoring points

IS 7/ms Vpa/(cm-s™)
o# 1.54 7.18
8# 1.65 2.63
O 1.70 1.32
12# 2.61 0.30
13# 2.50 0.19
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