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Abstract; Joint has significant influence on propagation and attenuation of blasting vibration, and relevant re-
search is of great significance for blasting vibration control. In this paper,cement gypsum material was used to make
rock similarity model specimen,mica sheet was used to simulate filling joints, single detonator was used as the deto-
nation source to generate blasting vibration signal ,and TC-4850 was used to monitor the blasting vibration velocity of
incident and exiting waves. The mechanical properties of the selected cement gypsum material were tested ,including
uniaxial compressive strength, tensile strength, elastic modulus, Poisson ratio, cohesive , internal friction angle. The
similarity ratio between the mechanical parameters and limestone was about 20. The conditions set in the test in-
clude:1 ~ 3 joints as three joint quantity conditions and 20°,40° ,60° joint angles as three joint dip angle conditions.
Based on the vibration data of incident wave and outgoing wave ,the changes of blasting vibration intensity and atten-
uation rate under different conditions were compared and analyzed. The experimental results show that compared with

the blasting vibration velocity data of the complete model ,the blasting vibration amplifies in the incident wave region
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in front of the joint,and the blasting vibration attenuation increases in the outgoing wave region behind the joint. The

attenuation of blasting vibration velocity increases with the increase of the number of joints , but the increase is small.

However, the attenuation of blasting vibration velocity decreases with the increase of the joint inclination angle ,and

the variation amplitude is significant. The variation of blasting vibration velocity in horizontal axial direction and ver-

tical direction has the same law and the same change amplitude.
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Fig. 1 Rock mechanical performance test
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Table 1 Tests data
5 ﬁ’l[’u]/_ 1 By gl 1 E= N 1 By 9‘:52‘%11_{
(em-s7") Hz (em-s7") Hz (em-s7") Hz (em-s7")
SEEE 01 6. 800 24.470 3.270 20.060 10.100 28.220 12.610
SEEL 02 2.920 23.330 1.440 19.470 4.160 23.540 5.290
1 FEF 3 01 7.560 21.730 3.600 21.900 11.290 30.030 14.050
1 FE4ET5 3 02 2.540 13.820 1.240 20.200 3.600 20.480 4.580
2 FEIEATHE 01 7.790 34.280 3.820 24.810 11.680 22.220 14.560
2 FEIEITH 02 2.360 19.300 1.180 21.260 3.350 17.300 4.260
3 FEITHE 01 8.100 24.630 3.940 22.460 12.130 36.040 15.110
3 FESTHE 02 1.970 14.800 0.970 16.460 2.800 17.340 3.560
20°{Fif 01 8.107 21.490 3.920 25.198 12.083 24.625 15.070
20°1Fi £ 02 1.992 15.321 1.011 15.128 2.729 22.336 3.526
40°fH £ 01 8.089 12.275 3.824 16.795 11.875 31.064 14.868
40°fm £ 02 2.116 9.515 1.003 9.706 3.058 14.366 3.852
60°{Fi f 01 8.155 37.464 3.925 26.843 12.261 41.256 15.240
60°1Fi £ 02 2.216 16.272 1.119 11.824 3.286 23.836 4.119
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{a) Intact model

% A e T i
(e} AT S em (]I
(¢} 2 filled joint 5 cm spacing

(d) =S em{HEE
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{g) 3 filled joint 5 cm spacing 60° angle
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{e} 3 filled joint 5 cm spacing 20° angle
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Fig. 4 Similar models tests
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(b) Transmission signal
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Fig. 5 Typical signal
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(c) Proportional change of vibration velocity of incident signal
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(e) Proportional change of vibration velocity
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(b) Change of vibration velocity of transmission signal
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(d) Proportional change of vibration velocity of incident signal
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Fig. 6 Analysis of blast vibration signal of different joint numbers
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(a) Change of vibration velocity of incident signal
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(c) Proportional change of vibration velocity of incident signal
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(e) Proportional change of vibration velocity
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(b) Change of vibration velocity of transmission signal
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(d) Proportional change of vibration velocity of incident signal
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Fig. 7 Analysis of blast vibration signal of different joint angles
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