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Abstract

A Multipurpose Testing Machine for Rock Mass (MTRM) that can independently control the principal
stress is introduced for evaluating the behavior of jointed rock masses. The authors have used this machine to
evaluate the static strength and deformation properties of the rock mass. In this study, we aimed at evaluating
the fatigue properties of a jointed rock block, and then subjected 50 cm cubics of the jointed rock to triaxial
cyclic loading tests. The results showed that the fatigue strength could be described by an SN curve. The drop
in fatigue strength for saturated rock blocks was less than that for naturally saturated rocks, which was a
different result in case of rock. Regarding the deformation properties, cyclic plasticity was observed as for a

soil material. It was thus demonstrated that joints in the rock block also dominated the fatigue deformation
properties.
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Example of Block Specimen (N1 specimen)
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Table 1
List of Testing Condition
No. KN/’
N1 CD 100 60,75,90 1000
a
N2 CD 200 84 3000
a
N3 (o) 100 91,94,100( 1000
b
- 60,70,80,
s1 cu 200 98,155 500
a
Y] cu 200 60,70,80 500
C

Fig. 2
Stress Paths of Cyclic Loading on p-q Plane

3.1
X,Y z
Fig.3

ste
pl

step2,step3

Fig.4

N1



No.66

N3 40

I —X
10 \t , / Y
stepl step. step3

N1 N2 0.1 N3 0.2 Moo A o ik\
T

Fig.5 . ‘ ‘

-20
0 / 40000 8000){) 120000 160000 200000 240000

2 o J y

N3 e
08
06 /
04 T
Fig.6 02 {
00
0 40000 80000 120000 160000 200000 240000
()
0.1 0.2
Fig.7 Fig.3 N1
(52)
Elapsed Time vs. X, Y, Z Strain
and Volumetric Strain of N1 Specimen
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Fig.4
Equivalent Elastic Modulus and Damping Ratio of Naturally Saturated Specimens
vs. Number of Loading Cycle
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Cumulative Strains of Naturally Saturated Specimens vs. Number of Loading Cycle
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Equivalent Elastic Modulus and Damping Ratios of Saturated Specimens
vs. Number of Loading Cycle
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Cumulative Strains of Saturated Specimens vs. Number of Loading Cycle
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Fig.9 Differential Stress vs. Pore Pressure
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S-N Curve in Case of Failure as 3% Axial Strain
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