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Fig. 1 Scheme of engineering blast
1. Main direction of ejection, 2. Minimum resistance
3. Explosive position , 4. Original surface,
5. Gravity direction, 6. Ejection jone,
7. Fallen rock and soil
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Fig. 2 Cylindrical symmetric blast model
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1. Surface ground zeto,
2. Original ground surface,
3. Apparent crater surface,
4. Surface of true crater
5. Explosive position, 6. Crushed zone,
7. Fractured zone, 8. Elastic zone
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1. Surface ground zero,
2. Original ground surface,
3. Explosion cavity, 4. Depth, 5. Radius,
6. Boundary of computational zone

S5 BOM%
Fig. 5 Difference scheme

%l FNAASBUN
Table 1 Parametric table for each Calculating example
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1 40 0. 296 9.81 8 1. 54
2 60 1 9. 81 12 1. 54
3 60 1 0 12 1. 54
3 90 3.375 9. 81 18 1. 54
4 120 8 9. 81 24 1. 54
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NUMERICAL SIMULATION OF ENGINEERING BLAST

Liu Yukui Yiao Ge
(Institube of Mechamics ,Chinese Academy of Sciemces , Beijing 100080)

ABSTRACT Engineering blast has been applied widely in different fields,for example,mining,
dam construction, road and tunnel engineering, etc. By experience and analysis, when depth of
burst is greater than 40 meter,the gravity effeet can not be negligible. But the systemic investiga-
tion on it is very limited. A mathematical model of rock mass constitution under engineering blast
condition is suggested in this paper. And a numerical simulation of engineering blast two dimen-
sional cylindrical symmetry has been used to study the gravity effect. The primary stage of engi-
neering blast was investigatecf in detail. The main results introduced here consist of stress wave
propagation caused by explosion ,the acceleration and deformation process of rock mass,cavity de-
velopment, ground surface movement, formation and definition of ejection zone,energy assign,
etc. It was shown that gravity effect on blast wave propagation could be negligible. The gravity
primaryly effect the scale of ejection zone and the ratio of dynamic energy of ejection zone to the
total explosion energy. '

KEY WORDS engineering blast,blast wave,computational mechanics, explosion mechanics



