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Influence of Weak Interlayer Angle on Slope Pre-split Blasting
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Abstract: Weak interlayers can easily lead to problems such as over-excavation ,under-excavation and low semi-
porosity in slope pre-split blasting,and it is critical to clarify the influence of its angle on the blasting effect to opti-
mize the blasting parameters. In this paper,the numerical simulation method is employed to systematically investigate
the mechanism of multiple weak interlayer angles on the pre-split blasting effect, utilizing the ANSYS/LS-DYNA fi-

nite element program as the technical platform. Based on the physical properties of rock, joints, air and explosives,
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four types of material models were selected : the HJC concrete model simulated the rock,the PK bilinear follow-up

hardening model represented the joints( weak interlayer) ,the ALE model represented the air,and the HEB model de-

scribed the explosives. The non-reflection boundary condition is introduced to reduce the reflection interference of

boundary stress waves,and the study is parameterized for quantitative analysis. A three-dimensional numerical model

was constructed , including eight blast holes. The height of the bottom and upper benches was 200 ¢cm and 1200 c¢m,

respectively, and the slope angle was 80 . When the grid is divided, the blast hole and the surrounding area are en-

crypted ,and the global grid is 50cm long to balance the calculation efficiency and accuracy. The simulated conditions

include a complete slope and some weak interlayer slopes with angles of 45° and 90° to the blast holes. The stress

changes are tracked through the monitoring points (located at the middle and bottom of the model) , and the stress

wave propagation , pre-split formation process,and overbreak characteristics are analyzed. The final results show that

the weak interlayer exacerbates stress concentration,and the overbreak is more severe at a 45° angle. Additionally,

the pre-split flatness is poor,and the semi-porosity is low. At an angle of 90°,the degree of overbreak is relatively

light. The barrier and energy absorption effects of the weak interlayer decrease with an increase in the angle and in-

crease with an increase in the number.
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Table 1 Rock parameters

ot I o I
S5 Density/ ?%'Eﬂ‘%i A ASJE iR J’ILEE'EE J’JLTME&E
(g-em™) astic Poisson ratio ear Compressive Tensile
8 modulus/10° MPa modulus/10° MPa strength/MPa strength/MPa
2.84 0.357 0.27 0.19 48 4
AR S A UL R B B R RR C  SBOTEED, iR KL D, N
Standardized Standardized Strain rate Damage Damage Plastic strai
cohesion A hardening coefficient B coefficient C coefficient D, coefficient D, astie st
0.78 0.65 0.02 0.001 1.15 0.01
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Table 2 Jointed material parameters
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5 E ), y SR S
&(E enit;] Elastic modulus/ P (EM;/A Hjt, Yield strength/  Tensile modulus/ C ,ﬁEﬂﬁ/ﬂ&t ]
g - cm 10° MPa oisson ratio 10° MPa 10° MPa uring parameters
1.16 0.2 0.3 0.025 0.04 0.5
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Table 3 Air parameters
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0 0.4 0.4 0 2.5e-4
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Table 4 Explosive parameters
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Fig. 5 Top view of the complete slope equivalent stress change process
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Fig. 8 Top view of the equivalent stress change process of the slope with an angle

of 45° between the interlayer and the blast hole
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Fig. 11 The angle between the interlayer and the blast
hole is 45° ,and the top of the slope is broken
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