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~ Table 1 Blasting characteristics

. Kamaishi mine K tunnnel

Cross-section area (nf) .80 65.3
' (Upper section)

Advance perround(m) B S R R ¥
Type of cut .|+ Four section cut V cut
Borehole diameter (m) 42 . 42
Number of boreholes 59 120
Explosives consumption per round (kg) - 105.0 53.2
Specific charge (kg/uf) 5.23 . 0.68
Specific number of boreholes (holes/ nf ) 7.38 1.83 ..
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Table 2 SB characteristics

Kamaishi mine K tunnnel
EDD DSD EDD DSD

Number of SB holes 14 14 19 23

Hole length(m) 2.7 ! 2.7 1.4 " 1.4

Burden (m) 0.45 0.45 0.8 . 0.8

Spacing (m) 0.45 0.45 © 0.8 - 0.6

Explosive type Sunvex-400S | Sunvex-400S | Sunvex-400S | Sunvex-400S

Charge weight per hole (kg/hole) .20 [ - 1200 | . 0.40 0.40

Decoupling coefficient : 2.1 2.1 - 2.1 2.1

Tabie 3- Rock propertiéé
Kamaishi mine K tunnnel
Rock type . Grandiorite ‘Sandstone/Shale
* (Alternation of strata)
Rock quality . " Medium hard rock
Density (kg/ o) » ' 2.65
Young's modulus(dynamic, GPa) | 33.3
Poisson’s ratio(dynamic) 0.28
P wave velocnty(m/s) 4010
S wave velocity (m/s) L 2220
Uniaxial compressive strength (static, MPa) 22.0
Uniaxial tensile strength (static, MPa) 1.5
o . K tunnnel

Length of traverse line (m) 27.6

Pickup interval (m) 1.2

Type of source Hammer

Type of pickup . Moving coil, fo=28Hz

Specification of recorder Digital storage oscilloscope. Digital data logger

(frequency response, sampling rate) (20 MHz sampling) (5~1536Hz)
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Development of smooth blasting design support system based on computer ' -

simulation (1)

by Masaaki YAMAMOTO*, Katsuhiko KANEKOQ**, Atsuo HIRATA***
and Hirofumi MATSUNAGA* )

R TSR TEIPIY

We have been developing a computer simulation system which can aid to design op-
timum smooth blasting according to rock quality and structure. This system is based on
“Days—2 Code” ‘which involved the finite difference approximabon to the momentum equa-
tions described w1th Lagrangian coordinate. A equation of state of exploswn gas m isen-
trope cond:txon wh1ch is calculated from “KHT - Code 1s used to express exploswn gas ex-
pansion in a charge hole

We set the target of thls system on followmg .
(1)1t can work on a.common personal computer. . ...
(2)1t.can use quickly and simply according to rock quahty and structure at a 51te office

First, the outline of this system, the expression technique of decoupled charge which
is typical in smooth blasting with equation of state of explosion gas in isentrope condition
and the calculation method of input parameters for rock properties from geological survey
and rock sample test results were explained.

T

Next, we examined the accuracy of this system by comparing the.damage zone ‘estima-
tion results from thns system with measured results from in-situ seismic survey In this pro- .
~ cess, the estimation techmque of dynamxc strengths whxch most effectwe on a regmn of

%damage zone,, from static onesa was; discussed. y
(*Explosives Laboratory, Asahi Chemical Industry Co., Ltd,, 1—i1—1
Uchisaiwai-cho, Chiyoda-ku, Tokyo 100, JAPAN. |
“"Department of Civil Engmeenng & Archxtecture, Kumamoto Umversnty, 2—
39— 1 Kurokami, Kumamoto 860, JAPAN. .
***Department of Civil Engineering, Kumamoto Institute of Technology. 4—22
..— 1. Ikeda, Kumamoto 860, JAPAN.)
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