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Numerical Simulation Analysis of the Mechanism of Smooth Blasting

Koji Nakacawa and Takeshi Sakamoto

Abstract

Smooth blasting techniques are used to minimize overbreak (or fracturing of rock) beyond the
designed boundary of main excavation areas. In recent years the approaches have become more sophis-
ticated, but they remain essentially trial-and-error proposition as far as practical field application is
concerned. One of the reasons of this proposition may be the lack of knowledge about the smooth

blasting mechanism.

In order to make clear the mechanism of smooth rock wall formation in blasting, the authors studied
experimentally the blasting crack development in cement mortar specimen.

In this study the time lag dependence of the detonations in two adjacent blast holes on crack form-
ation between holes. In the numerical simulation analysis, dynamic finite element method was employed.
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Fig.1 Bore hole pressure in each loading conditior.
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Fig.2 Development of crack pattern due to loading
1) loading of hole B (right upper) without gas
pressure in hole A (left lower)
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Fig.3 Development of crack pattern due to loading
i1) loading of hole B (right upper) with gass
pressure in hole A (left lower)
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Fig.4 Development of crack pattern due to loading
iii) simultareous loading



AL—RFS5 AT 4 v I OBBCETAIREY I v~ a Vv

T5L5THDH. LLEBEOBEOBELHNT
77y 2 OFAETHHEENELLLILVHD LS TH
D, ¥ -REREMOEMOBED L 5CED L KR
RoOBEEALZ LRSS, TOEBIIKRO L S TE
5. ThbbEREOBBIC K UIEEBIC X hREL
727 Ty Zid—RCHNTH Y, ARTIIERIETES
FTIRESKNIENSE ., FLTZ2F 5 272D5H0D
W OMIEFDEDH AEEOERIC L D IEKL, B
Wi AT T 5., FH@BUC X YU A5 AELIERE
FEEDZNERT HDO TR, BELICZ 797
ADHADBA LN ZD 7 T o 7 R EBBEEZE,
POREED 2 T 2 OREXNZL D, Lo SICAKREN
CROCTULZDERT AD I T 5 7 NODBAILY § o
Ve a VL L HETHDHERL TELT,
FrEOERAELI 2 T v 23T XTHELLL T
T b, FORDEITCECTIRIFFIEHD 7 T v
I DREICREND Z LT D, FICEBORBIEITE
WTIIHEREDOEREE S BT 2 T v 7 DFERE
R BTN E L, IR OS5 A RO FLR T F6E
FT527 5 5 2IHED I G B D OIS
PBOYEAY T, HHEROECILOEENEIINS
LELZLRD.

(313) 41

U ED# AR BB L TREFTRER CRT#RY OXR
FERELBT DL, A¥ v —v 2 YL SBO
B ol BRI O RBRREOPE Y L KB
LT3 L5 THAB O b SBOEHEE
TREEFLC & BIENBOMEEE 2 HRTHRO AL E
BUhilooh & 5.

2 £ X M

D T, WA Z, WABR— ALA-XTTF AT 4
v 7 OB EET S ERRE, TARFESRTBEE,
No.316, 51~60. (1981)

2) i, BUA (2, WIAS—ER | EN S AR
BFTHHEREROED BT v - a v MR,
No.322, 736~741 (1980)

3) Newmark, N.M., “A Method of Computation for
Structural Dynamics,” Proc. ASCE, EM-3, 67~94
(1959)

4) Lysmer, J. and R.L. Kuhlmeyer, Finite Dynamic
Model for Infinite Media;” Proc. ASCE, EM-4, 859
~877. (1969)

5) Bieneawski, Z.T. “Fracture Dynamics of Rock” Inter.
J. Fracture Mech., 4, 415-430 (1968)

(PRFI564E107 1511 “ZFE)

LDk TS e e



