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Tab. 1 Parameters of HJC model for limestone

po/ (kg + m™) G/MPa f./MPa A B c N S D, D,
2 300 10 093 60 0.55 1.23 0.009 7 0. 89 20 0.04 1
T/MPa p./MPa i, pi/MPa w K,/GPa K,/GPa K;/GPa £o/s7! £1 min

4 20 0.001 25 2 000 0.174 39 -223 550 1E-6 0. 01

1.1.2 YE#HMH KEZ R LS-DYNA F2FEH &Y « MAT_HIGH_EXPLOSIVE_BURN &1k BB XE 245 b1 R
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Fig. 2 Numerical calculation model
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Fig. 3 Relationship between distribution of limestone damage and uncoupling coefficient K (=1 ms)
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Tab. 2 Comparison of blasting damage ranges given by different methods

JEREX R, /cm ZLBRIX R,/ cm
245/ em - Y o
H(6)  REAH.2~7 PR AL X(7) LRI 10~15 fFHE2ER ARSCEER
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Fig. 4 Time-history curves at boundary of crushed zone Fig. 5 Change of damage range with uncoupling coefficient K
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Tab. 3 Partial parameters of HJC model for rocks

Wk p/(g - em™) f./MPa A B N c T/MPa
B 1. 800 50. 00 0. 550 1.77 0.79 0. 009 7 3.3
1 pa Bt 2.586 60. 52 0.762 1.65 1.15 0.001 3 4.4

Fringe Levels
1.000e+00
9.000e-01

~8.000e-01
-7.000e-01
6.000e-01
5.000e-01
4.000e-01
3.000e-01
2.000e-01
1.000e-01
~0.000e+00

(b) BEH (c) FERIBEE
K6 AlFELEERA i (=1 ms)

Fig. 6 Distribution of blasting damage for different rocks (=1 ms)
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Fig. 8 Distribution law of damage parameter D of different rocks
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Simulation analysis of blast-induced damage scope
and its distribution characteristics of rocks

HUANG Youpeng, WANG Zhiliang, BI Chengcheng
(School of Civil and Hydraulic Engineering , Hefei University of Technology, Hefei 230009, China)

Abstract; In order to study the scope and distribution law of rock damage induced by blasting, using the
Holmquist-Johnson-Cook model based on the LS-DYNA software, this study focuses on the variation of the blast
damage scope of the limestone with the increase of a radial uncoupling coefficient K, and then the distribution law
of damage under the condition of coupling charge is comparatively analyzed for the limestone, tuff and granite
porphyry, and the damage evolution is further characterized by the Logistic function model. The simulation results
show that the HJC constitutive model is capable of characterizing the blast-induced damage during the numerical
simulation. The ratio of damage radius to bore-hole radius decreases fast first and then slowly with the increase of
the radial uncoupling coefficient. The damage curves of different rocks all show an inverted-S attenuation, but there
are some differences in the damage distribution characteristics. The crushing zones of the limestone and tuff are
larger and the corresponding boundary between the crushing zone and the cracking zone is obvious, while the
crushing zone of the granite porphyry becomes smaller and the corresponding boundary is indistinct. The research
results can provide some technical references for the assessment and control of blast-induced damage in practical

engineering.

Key words: rock; single-hole blasting; damage evolution; HJC constitutive model ; numerical simulation
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