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Test type N Range Min Max Mean  Std. Deviation Variance
UCS - Dry (MPa) 15 54.48 32.98 87.46 54.01 19.20 368.69
UCS - Sat (MPa) 15 79.29 24.55 103.84 42.60 21.96 482.35
BTS - Dry (MPa) 15 0.89 0.22 1.11 0.68 0.23 0.055
BTS - Sat (MPa) 15 0.81 0.20 1.01 0.57 0.22 0.050
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1 Bi1= (oc/ot) (Hunca and Das, 1974)

2 B2=((oc — ot)/(oc + ot)) (Hunca and Das, 1974)

3 Bs= (oc X ot)/2 (Altindag, 2002)

4 Ba= (ocX 01)%7? (Yarali and Soyer, 2011)

5 Bl =2.065 + K (log oc)? (Goktan and Yilmaz Gunes, 2005)
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(Hunca and Das, 1974) K <y (wlu! 5 s (ga5008) ¥ Joue

Rock group Material type K

Groupa Carbor)ate materials with well-developed crystal cleavage (e.g., limestone, 017
dolomite, and marble)

Group b Lithified argillaceous (e.g., mudstone, shale, clay) 0.231

Group ¢ Arenaceous materials wnh_strong crystals and poorly developed crystal cleavage 0.270
(e.g., sandstone and quartzite)

Group d F.lne-gralned ponrnmerthc igneous crystalline materials (e.g., andesite, dolerite, 0.276
diabase and rhyolite)

Group e Coarse-grained polyminerallic igneous and metamorphic materials (e.g., granite, 0.659

gabbro, gneiss)

O Jgoz ;0 5Kk O jgods F Joa 10 7006 gladoles (ulal 5 S FauSs jasll 5 (Sauss ol ol Jolbs mls

5 VIVY Slis b o Bl jlade oy 5 i -l o ool iglad ¥ IS jo (SaiiSls oy Slgl 3 jlaged oo .Conl oads 481

SIS (alh (il albige VTR 5 YIVE od ity ke (S 5 cp ey glel o 50 9 albiga VIFF 1 Jlado (28

Sl Jbo L..i]m elil g S 2l g0 y0 (Bl) (Sausls jasls g .ol VT glsl a0 5 YOF Stz 2> 0 (BI)

@ a5 bl 31950 Loyt @98 syl badiges Slsl 3 g wylo |y by Lo s somie St cdl> 0 B4 4 B3 5 B2 sla_asls

)5 (6 yiaS e glitl o s FanSs ol el ¥ S
(SOl b sl bl mogi aods B Jgus

Test type N  Range Minimum Maximum Mean Std. Deviation ~ Variance
Bl - Dry 15 0.25 2.46 2.71 2.5646 0.08715 0.008
BI - Sat 15 0.36 2.39 2.76 2.4998 0.10247 0.011
B1 - Dry 15 358.33 43.90 402.23 97.7786 89.06876 7933.243
B1 - Sat 15 181.35 36.48 217.83 81.9862 48.84313 2385.651
B2 - Dry 15 0.04 0.96 1.00 0.9724 0.01101 0.000
B2 - Sat 15 0.04 0.95 0.99 0.9707 0.01083 0.000
B3 - Dry 15  33.39 8.84 42.23 18.3168 9.62901 92.718
B3 - Sat 15 48.32 3.56 51.88 13.6464 13.38086 179.047
B4 - Dry 15 16.48 7.91 24.39 13.0521 4.85796 23.600
B4 - Sat 15 2417 411 28.28 10.1569 6.60097 43.573

0l (Sl aS cpl 4 4> L .(Hoek, 1983) cuwl ouls &31)1 £ Jgam jo Bl SouSs jasls wlul 5 S ganailb
0AS oS 08 40 (SauSs bl aslaes a0 S (2wl YIFAL ol elisl cdle o g VIOF L il Sis cdl> 0 Bl Sausls

Sy o )R
(Hoek, 1983) Fuiisis aslis (whw! p S goisedy £ Jgux
Class 81 Description
1 BI>25 Very brittle
2 15<BI<25 Brittle
3 10<BI<15 Moderately brittle
4 BI<10 Lowly brittleness
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Abstract

Brittleness is one of the important properties of stone and it affects the behavior of stone during various operations.
Determining the brittleness of stone requires special samples and complex tools, and it can even be said that there is almost no
standard method for directly determining the brittleness of stone. Therefore, rock brittleness indices are mainly determined by
using different experimental relationships. The aim of the current research is to determine the brittleness indices of Esfandiar
Formation limestones using uniaxial compressive strength and tensile strength. For this purpose, 15 stone blocks were collected
from different stations of the Esfandiar formation in the north of Tabas city. After transferring the stone blocks to the geology
laboratory of the Ferdowsi University of Mashhad and preparing standard cylindrical cores from them, mechanical properties
tests including uniaxial compressive strength and Brazilian tensile strength in two dry and saturated states on the sample were
done. Using the results of the experiments, the brittleness indices Bl, B1, B2, B3, and B4 were determined. The results showed
that the average brittleness index (BI) in the dry state is equal to 2.56 and in the saturated state is 2.49. Therefore, the studied
rock sample is classified as lowly brittleness in the classification of brittleness.
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