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Impact of Rock by Discrete Block Method
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This paper presents the result of some studies on the rational determination of
significant material constant K (elastic spring) and 7 (viscous spring) with regard
to Discrete Block Method (DBM) which have been enveloped by Cundall (1971).

We are made use of the newly analysis method (DBM) modified Cundall
method.

We will work with the following basic framework.

(1) convergence and stability of solution by difference scheme
(2) falling-down, impact test and repulsion coefficient
(3) in analysis by DBM, falling-down and impact behavior on the slope
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Fig. 1 A simple mass-spring-dashpot system
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Fig. 2 A simple mass-spring system
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Fig. 3 Elastic contact model of cylinder
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Table I Values of K,,7, and 4f dependent on £

R=0.5cm

E (kgf/em?) | 7.5 x10? 1 x10° | 1 xXx10* |1 x10° 1 x10°
Kafog (cm) | 3.84x10* | 5.01x10° | 4.25%10° | 3.70x10° | 3.27x107
mipg (cm/fs) | 1.11x10 1.27X10 3.69%10 1.09X10% | 3.24x10?
4K(s) < 2.89X107* | 2.53%x107* | 8.68x107° | 2.94Xx107° | 9.90x10°°

R=1.0cm

E (kgf/lem®) | 7.5 X107 1 x10° 1 x10* 1 x10° 1 x10°
K.log (cm) | 3.64x10* 4.06x10* 4.06x10° 3.55%10° 3.16 X107
7afpg (cm/fs) | 2.16%10 2.47x10 7.22X10 2.13%10° 6.36 % 10°

di(s) < 5.94X107% | 5.20X107% | 1.78%x107* | 6.01x107® | 2.02x10"°
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Table II General rock properties

Granite (?ig?ilt'zz
Width (cm) 0.6 0.6
Diameter (cm) 4.99 4.99
Ybéung modulus 1 10
E (P.) 6.468 X 10" | 7.301X10
Poisson’s ratio 0.24 0.97
) . .
Density
o (g/cm?) 2.09 2.08
Compression strength 945 X10° | <4.90%10°
O-C (Pa) T B o B

(1) ¢=2.5cm, (2) $=1.0cm
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Table [[I Results of analytical model

R (cm) 0.5 1.0

Kujog (cm) [7.68X10° |7.28%10* 13.84Xx10* |1.74%10* 7.28x10*

7alpg (cm/s) |1.569 1.527 1.109 7.468% 107" 0.017

4t (s) 1.0x107° 1.0x10™

H (cm) 9.8%X107° 9.8X107°| 9.8 X107*9.8 x107*{9.8 X102
Hy  (cm) 9.8%107° 9.8x107° 9.8 x107*|9.8 x107*{9.8 x10°*
H, (cm) [3.82x107°|3.81x107%(3.12X107°|1.77X107°| 8.5 107° |8.85X107*{9.76X107°{9.84x 10"
e 0.624 0.623 0.564 0.424 0.931 0.950 0.998
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