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INTRODUCTION

The International Society of Rock Mechanics indicates that there is a direct linear relationship between the uniaxial
compressive strength (UCS) and the point load index Is(50), which varies between 20 and 25. The results of these
estimates are relatively acceptable in isotropic rocks or with very low degree of anisotropy. However, there are many
works that have obtained a wider range of this RCS/Is(50) ratio, between 8 and 50, in tests with different types of rocks,
mainly in rocks with moderate and high anisotropy. Therefore, the use of a single conversion factor for different types
of rocks could provide wrong results.
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Examples of empirical relationships between
the uniaxial compressive strength (UCS) and
the point load index Is(50): 1. D'Andrea et al.,
(1964), 6. Hassani et al., (1980), 11. ISRM
(1985) ,23. Chau y Wong (1996), 26.a 26.b.
Kahraman (2001), 29. Palchik y Hazor (2004),
31. Fener et al., (2005), 33.a y 33.b Singh et

al., (2011).
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In this work, new empirical relationships are developed between uniaxial compressive strength and point load index
Is(50) in anisotropic rocks, particularly in schists and shales. We have used data from 2015 point load tests (PLT) and
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LITHOTYPES OF ANISOTROPIC ROCKS

CRETACEOUS SHALES

Micaceous-graphitic shale (Pm-graf)

JURASSIC SCHISTS

Quartz-chlorite schist (Xqz-cl)

"y
\F

Quartz-micaceous schist (Xqz-m)

rE

&

. oS

N

- T

0

UNIAXIAL COMPRESSIVE STRENGTH (UCS)

SCHISTS

0

e Xqz-cl

10

o Xm-cl

40 g (o 50

e Xgz-m

—Xgz-cl

60

—— Xm-cl

—XQgz-m

RCS [MPa]

¥

SHALES

--0® 00]{00Q @0 -0 - ——-———————————— = — — — |

30 40 50 60 70
B[]

e Pgz-graf —Pm-graf ——Pqgz-graf

PLT vs UCS

RCS = 13,5%Is(50) + 4,6
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RCS = 4,7+15(50) + 24,4
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NEW EMPIRICAL EQUATIONS

Coefficient of lineal regression (K,)
K= RCS/Is 5,

. SCHISTS SHALES

Coefficient of non lineal regression (Ky,)
Ky, (B =i°)=A-sin (B + B)

(Khanlari et al., 2014)
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Coefficient of non lineal regression based on a lineal regression (K, )

lithology | A | 8 |
0,54 0,05 0,32
RCSgq- = Ky, 90° * IS(50), 90° m ' ' '
=0 - xmcl ) 0,02 0,39
Fr = RCS (B =i°) / RCSy. | Xgzm LY 0,15 0,35
Fr=A—-B-cos2(B +)+C-cos 4(B + ) SCHISTS (IR 0,04 0,35
0,52 0,08 0,19
(Vutukuri et al., 1995) 052 0.09 026
SHALES 0,50 0,06 0,23
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CONCLUSIONS

Comparing the results of the three proposed empirical equations with the mean values of RCS for each
angle of anisotropy, it is observed that the three proposed methods present a good fit, within the values
of standard deviation for each angle of anisotropy.
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