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Fig. 1 Mechanical model of goaf cemented backfill pillar: (a) Structure of filling goaf; (b) Mechanical model of cemented backfill

pillar
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Material E/GPa [e]/MPa [e]/MPa o/(°) c/MPa y/(KN-m ) )
Surrounding rock 35 8.8 80.3 45 18 25.5 0.24
Ore body 28 6.5 69.6 40 14 27.2 0.26
Cemented backfill 0.56 0.50 1.60 40 0.57 17.2 0.24
Non-cemented backfill 0.10 0.08 0.74 35 0.25 16.8 0.33
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Table 2 Mechanical parameters of different cement sand ratio cemented backfill
Cement sand ratio E/GPa [c]/MPa [o]/MPa o/(°) c¢/MPa y/(kKN-m"*) [
1:4 0.56 0.50 1.60 40 0.57 17.2 0.24
1:6 0.43 0.39 1.51 40 0.45 17.4 0.25
1:8 0.35 0.31 1.32 38 0.38 17.5 0.25
1:10 0.30 0.26 1.16 37 0.32 17.6 0.26
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Theoretical model and application of critical blasting vibration
velocity for instability of cemented backfill pillar

JIANG Li-chun"?, SU Yong’

(1. School of Civil Engineering and Transportation,South China University of Technology, Guangzhou 510640, China;
2. Institute of Safety Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The critical blasting vibration velocity is the key factor affecting the stability of the cemented backfill pillar.
The current theoretical research is relatively weak. This paper comprehensively considers the coupling effect of
overburden and self-gravity, blasting-disturbance and lateral pressure on cemented backfill pillars. And a theoretical
model for the critical blasting vibration velocity of the pillar instability was constructed. Accordingly, the mathematical
expression of critical velocities Vipax, Vemax and vipa for the tension, compression and comprehensive failure were
established. Meanwhile, the relationship between the critical blasting vibration velocity of the pillar and the sand-cement
ratio, height (%) and width (b) of the filling body were investigated. The results indicate that, under the external force
coupling, when the pillar geometry maintains a certain value, the critical blasting vibration velocity increases with the
increase of the cement sand ratio. When the width of the pillar is constant, the critical vibration velocity gradually
decreases with the increase of the height, and the failure mode changes from tensile failure to compression failure. When
the height of the pillar is constant, the critical blasting vibration velocity increases with the increase of the width, and the
failure form of the filling body is tensile failure. The field engineering verified the rationality of the calculation results of
the theoretical model. The research results provide theoretical support for mine safety production.
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