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Test and analysis study on axial loading damage and failure of double medium ore rock
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Abstract: In order to study the influence of dunn bass on the mechanical deformation characteristics of the ore body the full-
y refined industrial paraffin was chosen as the simulation material of dunn bass and made proportioning with cement and
mineral powder to prepare the test specimens. The failure characteristics of the ore rock with dunn bass were clarified through
the combined representation of mechanical deformation characteristics for dunn bass test specimens during the loading process
by the surface wall crack propagation microscopic imaging surface wall strain value change overall loading compression de—
formation magnetic induction intensity change and infrared temperature measurement. A numerical simulation method of
dunn bass was put forward and the change of safety coefficient the maximum principal stress and the strain at different mo—
nitoring points for ore rock with different dunn bass contents were monitored. The results showed that more cracks appeared
on the surface wall of test specimens with dunn bass during the loading process with the short cracks as primary and the
distribution region was wide. The change of longitudinal strain on surface wall was more stable while the transverse strain
presented a stepped change. The infrared temperature measurement had no constant change amplitude with a fluctuant
change of ups and downs. The change of magnetic induction intensity had the characteristics of ascending and descending
type descending and steady type and descending and ascending type. The numerical simulation results showed that the ex—
istence of dunn bass weakened the overall strength of ore rock which was consistent with the similar simulation results. Dif-
ferent dunn bass strength had different influence on the overall stability of ore rock. When the overall stability of test speci—

men related to the physical properties of dunn bass and the dunn bass strength was about 50% of the ore strength they con—
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tacted with each other closely and the existence of dunn bass and its content had little influence. If the dunn bass strength
was only 2% of the ore strength the corresponding measurement points fluctuated greatly. If the integrity of specimen was
bad there were many microscopic empty space and the strain value change of the corresponding measurement points around
the empty space fluctuated greatly.

Key words: ore rock; dunn bass; paraffin particles; crack propagation; magnetic induction intensity; infrared

temperature measurement
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Table 1 Surface crack
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Table 2 Physical and mechanical parameters of typical ore

E/GPa M /(KN * m~?) o./MPa o, /MPa /MPa /(°)
42.4 0. 30 41.2 118.5 8.2 8.32 33.6
43.6 0.23 30.9 62.6 35.0 — —
0.6 0.29 22.4 2.4 0.62 28 0.6
50 MPa
( 6) o
10%
1.727 3 ~
2.090 9 °
9.710 6 MPa,
6

Fig.6 The safety factor and the maximum principal stress 7

distribution of the whole ore Fig.7 Strain value of monitoring point
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