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In this study, the mechanical property and ultrasonic velocity

of granite, representing high strength of natural isotropic

rock, and rock like material (RLM), representing high strength

synthetic isotropic rock were determined in the laboratory.

Empirical equations have been developed between the

unconfined compressive strength (UCS), Brazilian tensile

strength (BTS) and point load index (PLI), between BTS and

PLI, between P-wave and UCS, Young’s modulus and

Poisson’s ratio. Additionally, a novel strength testing method

named mono UCS-PLI test, which may avoid the necessity

for time consuming and tedious laboratory testing, was

proposed in this study to reduce limitations and strictness of

the conventional standard strength tests.

Abstract

Materials and Methods

• The density, UCS, BTS and PLI are normally distributed.

• The tensile strength of the granite and RLM disc samples

increase with the decreasing thickness to diameter (t/d)

ratio.

• Significant linear correlations exist among UCS, BTS, PLI

and P-wave velocity of the studied rocks. The equations

can give accurate mechanical strengths predictions for

specific rocks.

• A novel strength testing method named mono UCS-PLI

test is proposed in this study to reduce the limitations and

strictness of conventional rock strength prediction

methods. Two types of splitting failure modes were

observed, i.e., two blocks and three blocks. The results

perform a relatively stable range between mono UCS-PLI

testing values and conventional standard testing values

which depict the research potential for the future study.

Conclusions

Two types of rocks have been investigated in this study,

including granite, representing high strength of natural and

isotropic rocks, and rock-like materials (RLM) high strength

concrete, representing high strength synthetic isotropic

rocks.

Analysis and Results
• Bulk Density

• Indirect tensile strength (ITS)

Fig. 4. Demonstration of novel mono UCS-PLI test

Fig. 1. Unconfined compressive strength (UCS) test

Fig. 2. Brazilian tensile strength test

Fig. 3. Demonstration of PLI test and failure on specimen 

Fig. 6. BTS versus t/d ratio of granite

Fig. 5. Largest extreme value distribution of density for (a) granite and (b) RLM

Fig. 7. BTS versus t/d ratio of RLM

The tensile strengths of the granite disc samples increase

with the decreasing thickness to diameter ratio. Furthermore,

when the t/d ratio is greater than 0.27, the corresponding

tensile strengths obviously decreases with the increase of

the t/d ratio, while as the t/d ratio approaches or is less than

0.27, the tensile strength increases slowly and gradually

tends to be stable. As for the testing of the RLM disc

samples, it also shows that the tensile strength is decreasing

with the increasing of t/d ratio

• Relationships among UCS, ITS and PLI

Fig. 8. Relationship between UCS and BTS of RLM Fig. 9. Relationship between UCS and PLI of RLM

Fig. 10. Relationship between BTS and PLI of granite

• The relationship between ultrasonic velocities and

other properties

• Mono UCS-PLI test results

Two types of splitting failure modes were observed, including

two blocks and three blocks.

Fig. 11. Failure mode of mono UCS-PLI tests


