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Abstract: In order to ascertain the impact of vibration on the villagers’ houses caused by bench blasting in south
mining area of Tianjiacun south stope in Baima Iron Mine,combined with location of the houses,current situation of
open-pit, geology and geomorphology characteristics,and the heterogeneity of rock and soil mass,the blasting vibra-
tion measurement was studied with the 1.20 series intelligent blasting vibration measuring instrument. After that, the
least square method was used to carry out regression analysis on the data to obtain the corresponding values K, val-
ues and the attenuation law of blasting vibration velocity in each direction,respectively. It can be seen that the valida-
tion results reflect the reliability of regression values of K and «. Furthermore, the vibration velocity of 1525 m,
1540 m and 1555 m Benches in south stope of Tianjiacun village from July 2019 to October 2020 were calculated in
reverse. Among them , the maximum vibration velocity is 0.33 cm/s located in the Z direction, which provided a basis
for evaluating the impact of blasting vibration on the houses. The results show that the blasting vibration velocities of

the measuring points are no more than the permittable safety blasting vibration range of “earth cave,adobe house,
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stone house” and “general civil buildings” in {blasting safety regulations( GB672—2014) ). However, it is necessa-

ry to consider the long-term impact of blasting vibration on adobe house,as well as the decoration, exterior wall tiles,

plaster layer,and other non-load-bearing structures of brick-concrete buildings,and take the field investigation as the

criterion. However, it does not affect the safety of the load-bearing structure of brick-concrete buildings. In addition,

combined with the design data,the blasting vibration velocity in the future is predicted, the maximum value is 0. 54

c¢m/s in the Z direction,, which exceeds the safety vibration standard of “earth cave,adobe house,stone house” (0. 45

cn/s, f<10 Hz). However, it is still lower than the safety allowable blasting vibration standard of “general civil

buildings” (2.0 em/s, f<10 Hz). Finally, some suggestions are proposed,such as reducing single hole charge and

promoting the application of digital electronic detonator.
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measuring point and village division
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Fig. 3 Typical section of blast zone( unit:m)
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Fig. 6 Blasting vibration waveform of line 1 measuring point 2( 1570 bench)
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Table 1 Blasting vibration data sheet( No. 1 line of 1570 bench)
Hp R W MSEEERIE SR R S S AR Bl RS
B O/ke GYE BB D/m R H/m A o/ (em =) f/Hz
x 3.96 22. 40
1 122 1522 ¥ il 0.02 32. 60
z 1.25 24.20
x il 1.75 11. 50
s 2 169 1519 y &l 1. 10 17. 30
z il 1.01 32.30
x il 0.91 16. 30
I 3 271 1515 ¥ il 1.34 14.90
520 z Bl 0. 68 18. 40
x gl 0.37 20. 60
5 4 349 1516 y &l 0.32 12. 00
z 0.33 13. 80
x il 0. 06 7.30
5 979 1416 y Bl 0.07 7.70
z il 0. 06 41.90
x 0. 09 20. 20
5 6 1017 1413 ¥ il 0.05 16. 30
z Bl 0.08 13.70
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Table 2 K and « values obtained from
regression of each measuring line

W2k 5 AL FR Al K o
x 209. 1 1.6

ek 1 y 251. 8 1.6
z 141.9 1.5

x 255.9 1.5

M2k 2 y 274.3 1.6
274.3 1.5

x 181.0 1.5

ek 3 y 222.9 1.7
z 128.9 1.5
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Table 3 Comparison of measured value and back-calculation value of vibration velocity of measuring points in the village
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et L s X 1.6  209.1 0. 05 0.06
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Table 4 Distribution range of maximum back-calculation value of blasting vibration velocity ( Z direction)
o gl v =Rt Q/kg a K VA R/m V/(cm-sfl)
1 X 580 0.32
152572020 -5 -21 260 1.7 274.3 2 X 630 0.28
3X 710 0.23
1 X 580 0.33
1525/2020 -6 - 18 290 1.7 274.3 2 X 630 0.30
3X 710 0.25
1 X 580 0.33
1525/2020 -6 —29 290 1.7 274.3 2 X 630 0.30
3X 710 0.25
1 X 590 0.32
1525/2020 -9 - 15 280 1.7 274.3 2 X 630 0.29
3X 710 0.24
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280 kg.,290 kg ( H ATHRMH FH LR o B4,
B AT AS B BB, R P I A5 IR
SRR T 2 AR ; X T 1435 m (S % ki
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Table 5 Distribution range of typical maximum prediction values of

blasting vibration velocity (1435 m bench in Z direction)

0 G By Q/kg a K A= R/m V/(em - s™")
1 X 420 0.51
260 1.5 274.3 2 X 450 0.46
3 X 540 0.35
1 X 420 0.52
270 1.5 274.3 2 X 450 0.47
3 X 540 0.36
1435
1 X 420 0.53
280 1.5 274.3 2 X 450 0.48
3 X 540 0.37
1 X 420 0.54
290 1.5 274.3 2 X 450 0.49
3 X 540 0.37
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Fig. 7 Location of reference point for prediction of blasting

vibration velocity at final boundary of stope
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