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Table 2 Constitutive parameters of rock

A B c N €, e S pJ/MPa
0.66 1.34 0.0018 0.845 1.0x107° 0.01 80 13.8
e p/GPa K,/GPa K,/GPa  K,/GPa D, D,
0.0075 1.096 0.15 85 =171 208 0.04 1.0

Note: A is the normalized cohesive strength. B is the normalized cohesive
strength. C is the strain rate coefficient. N is the pressure hardening ex-
ponent. g, is the quasi-static threshold strain rate. &, . is the amount of
plastic strain before fracture. S is the normalized maximum
strength. p_and u_are the crushing pressure and crushing volumetric
strain, respectively. p, and y, are the locking pressure and locking vol-
umetric strain, respectively. K, K,, and K, are the pressure constants.

D, and D, are the damage constants.
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Mechanisms of Rock Breaking and Cavity Formation of Hole-inner Layered Charge Blasting

CHENG Bing'**, YE Fu’, WANG Quan’®, XU Ying'?, CHENG Yang-fan®, LI Hong-wei’, WANG Meng-xiang'

(1. Engineering Research Center of Underground Mine Construction of Ministry of Education , Anhui University of Science and Technology, Huainan 232001,
China; 2. State Key Laboratory of Mining Response and Disaster Prevention and Control in Deep Coal Mines, Anhui University of Science and Technology ,
Huainan 232001, China; 3. School of Chemical and Blasting Engineering s Anhui University of Science and Technology, Huainan 232001, China)

Abstract: To study the mechanisms of rock breaking and cavity formation by hole-inner layered charge blasting, the influence of
hole-inner layered charges on the rock breaking and cavity formation of deep hole cutting was first investigated through theoreti-
cal analysis and model experiments. Then, numerical simulations were carried out using SPH-FEM algorithm to reveal the pro-
cesses of rock breaking and throwing as well as the mechanisms of rock breaking and cavity formation. Finally, field tests were
conducted to explore its application effects. The results show that the hole-inner layered charge could realize the uniform distri-
bution and release of explosive energy, which could eliminate the large rock in the upper cavity and weaken the constraint effect
of the surrounding rock in the bottom cavity, so as to achieve the cavity formation efficiency of 96.5%. The numerical simulation
realized the visualization of the blasting process. The simulation results confirmed the beneficial effect of uniform energy distribu-
tion and sequential release on rock breaking and cavity formation. Compared with traditional cutting blasting technique, using
the hole-inner layered charge cutting technique, cycle footage and hole utilization were increased by 0.45 m and 17.3%, respec-
tively, the specific charge and detonator were reduced by 0.42 kg-m™ and 0.21 PCS-m™, respectively. The results demonstrated
the applicability of hole-inner layered charge cutting technique in deep hole blasting.

Key words: deep hole cutting;hole-inner layered charge;rock breaking and cavity formation; numerical simulation;field test
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To explore the mechanisms of rock breaking and cavity formation of hole-inner layered charge, the rock fragmentation and
cavity forming characteristics were obtained through model experiments. The SPH-FEM algorithm was used to simulate the

breaking and throwing process of rock mass in the cutting cavity.
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