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Study on Blasting Vibration Failure Mechanism and Vibration
Velocity Threshold of Total Tailing Cemented Backfill
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(1. a. State Key Laboratory of Water Resources and Hydropower Engineering Science ;
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Hefei 230091 , China ;3. Anhui Development Mining Co. ,Ltd. ,Lu’an 237426 ,China)

Abstract; The pillar blasting stope project of 425 m medium stage in Lilou Iron Mine of Minmetals Mining was
presented. Based on the stress wave theory,the propagation of blasting stress wave in total tailing cemented backfill
and its interaction with medium interface were analyzed. According to the different failure criteria and mechanism of
backfill,such as impact-compression-shear, shear and reflective tension, the particle vibration velocity threshold of
backfill were studied. The research shows that the cementing surface between the pillar and the 1:8 ratio backfill is
prone to shear failure due to blast stress wave,and the cemented backfill is prone to compression-shear failure. Under
the action of refracted and reflected stress wave,the cementing surface between the 1:8 ratio and 1:20 ratio backfill is
prone to tensile failure,and the spall fracture of the 1:8 ratio backfill adjacent to the 1:20 ratio backfill may occur.
The specific particle vibration velocity threshold of the backfill is summarized below: The particle vibration velocity
threshold of shear failure on the cemented surface between the pillar and the 1:8 ratio backfill is 27. 6 cm/s;the par-
ticle vibration velocity threshold of compression-shear failure of 1:8 ratio backfill adjacent to pillar is 172 ecm/s;the
particle vibration velocity threshold of tensile failure on the cementing surface between the 1:8 ratio and 1:20 ratio

backfill is 12. 6 cm/s. the particle vibration velocity threshold of spall fracture of the 1:8 ratio backfill adjacent to the
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1:20 ratio backfill is 52.6 cm/s.
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Fig. 4 Compression shear failure of 1:8

ratio backfill near the Il ~ [V cemented surface
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Table 1 Mechanical parameters of pillar

SRR VIR WES Y B
GPa A (g+em™) (km-s™") (km-s™")
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Table 2 Physical parameters of the 1:20 ratio backfill
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Table 3 Physical parameters of the 1:8 ratio backfill
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Table 5 Safe particle vibration velocity of 1:8 ratio backfill near the IIl ~ IV cementing surface
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Table 6 Safe particle vibration velocity of II ~ Ill cementing surface under SV wave
NSt/ 0.7 2.1 3.4 4.7 5.8 6.9 7.6
SRR SRS (em - s7") 20.8 21.1 21.4 21.6 21.9 22.2 22.4
R7T PEANSFHI ~ NEKEEHLERAIRE
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