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CHARACTERISTICS OF RIPPING EXCAVATION
FORCE FOR A BEDDING ROCK MASS

E= pE= BA*
By Tatsuro MURO

For a ripping operation on a bedding rock mass, the determination of an opti-
mum direction of ripping to minimize the excavating force considering the strike
and dip of bedding plane is very useful to increase the ripping performance and

to reduce the fuel consumption of bulldozer.

Here, 32 series of rock mass model

made of cement mortar and 3 ripping operation sites have been tested to deter-
mine the characteristics of ripping excavation force to its direction and the relation
between excavating force and coefficient of penetration of rippertip. As results,
the direction of excavation to minimize a ripping force agrees well to that of
minimum modulus of deformation of rock mass which could be calculated from a
coefficient of penetration by a piston-type bore hcle test.
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Fig. 1 Strike and angle § of rock mass model, and
direction of penetration a of model tip.
(Interval of bedding plane is 2cm)
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Photo 1 Penetration test apparatus of model
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85

+8
JU
Strike

\ Edyn
15 20
; x103
1 (MPg)

——— B=0 —— £T/3

----- tZ/6

T/2

Fig. 2 Variation of dynamic modulus of elasticity
Eqy, of vock mass model with penetrating
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Fig. 3 Relations between penetrating force F' and
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TR
J
Strike

—— £7/3

tr/2

Fig. 4 Variation of maximum penetrating force F,.x
of rock mass model with penetrating direction
of model rippertip.
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Fig. 5 Variation of coefficient of penetration K of
rock mass model with penetrating direction
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Fig. 6

Variation of constants a, b and ¢ in Eq. (1) for dynamic modulus of elasticity Eqyn,

maximum penetrating force F,,., and coefficient of penetration K of rock mass model

with various a and B.
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Fig. 8 Variation of coefficient of penetration
K with ripping direction.

Table 2 Mechanical properties of rock sample and rock mass.

Site I 11 111
Name of rock Granite Sandstone Limestone
ROCK SAMPLE
Apparent specific gravity G 2.55 % 0.04 2.62 £ 0.02 2.68 £ 0.01
Specific gravity Gs 2.60 ¥ 0.03 2.75 = 0.01 2.75 = 0.01
Natural water content Wo(%) 0.63 + 0,16 0.33 + 0,06 0.02 £ 0.01
Absorption W' (%) 1.12 + 0.34 0.66 + 0,10 | 0.10 = 0.01
Shore hardness Hg 61.3 + 11.5 102.3 + 3.3 35.1 = 2.4

Longitudinal elastic wave velocity
Vy (m/s)

3011 *

756 5133 + 88 2988 = 441

Amount of Los Angeles abrasion U (%)

61.

1 30.9 34.0

Static modulus of elasticity E (MPa)

(6.3922.61) (5.37£2.31) (1.97+0,98)
x 103 x 10% x §

10

Poisson's ratio vy

0.24 #

0.08 0.22 = 0.02 0.17 * 0.02

Uniaxial compressive strength

Edyn (MPa)

oes (MPa) 113.3152.9 318.4£50.3 42.4 £ 13.1

Radial compressive strength ot; (MPa) 8.40 * 3.95 15.5 £ 2.9 3.8 £ 1.0

ROCK MASS

Longitudinal wave velocity V, (m/s) 1081 % 261 533 £ 74 907 + 20
Coefficient of crack Cr 0.85 + 0.08 0.99 + 0.02 0.91 £ 0.03
Modulus of deformation Ed (MPa) 121.7 £ 40.1 342,2£291.8

Untaxial compresSive strength 28.3 + 13.2 | 54.1 % 8.6 | 8.5 & 2.6
Tensile strength ot, (MPa) 2.1 £ 1.0 4.0 £ 0.6 0.6 £ 0.1.
Poisson's ratio Vo 0.31 £ 0.10 0.34 £ 0,07 0,27 £ 0.17
Dynamic modulus of elasticity 2149.7+880.4 | 886.2+308.8 | 1940.4%786.0

s
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Fig. 11 Variation of excavating resultant
force acting on rippertip.
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Table 3 Modulus of deformation E4, Poisson’s ratio g, compressive
strength .., tensile strength ¢,, of rock mass and resultant
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