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A Study on the Cormrelation between Uniaxial Compressive Strength
and Point Load Strength Index of Limestone of Imgye Area

Gyoung Man Kim, Dae Hoon Kim, Jung Seock Kang, Sang Soo Kang, Hwanjo Baek*

Abstract Though the uniaxial compressive strength (UCS) of rock material is one of the key properties for rockmass
characterization purposes, core samples for the test cannot always be obtained from the field. Indirect tests such
as the point load test (PLT) can be a useful alternative. In this study, correlation between the UCS and the point
load strength index of limestone of Imgye area was analyzed, and the linear regression equation obtained from
regression analysis of two variables was suggested. The results of this study were also compared with previous
studies on limestone. It was suggested that conversion factors for the same rock type from diverse areas in Korea

may have different values, and more data should be obtained to increase the accuracy of regression analysis.
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Table 1. Equations correlating the UCS to the point load strength index
. . Number of Range of UCS
Correlation Equation Specimens Rock Type [MPa] Reference
UCS = 22Isso + 49 32 Tuffs 80.4 ~ 208.0 Kim et al. (2004)
UCS = 16.656Issp + 21.7 - Gniss 29.0 ~ 209.3 Cha et al. (2007)
UCS = 21.43Isso - Mudrocks 2.0 ~ 115.0 Lashkaripour (2001)
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i Sabatakakis (2004
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Sandstone, Diamantis et al.
UCS = 18.11Iss¢ 77 Mudstone, Shale 23.10 ~ 173.9 (2009)
UCS = 22.8lss9 21 Quartzite 32.5 ~ 98.9
UCS = 21.9Iss 30 Sandstone 17.6 ~ 56.4
UCS = 14.4Iss 18 Shale 9.9 ~ 18.8 Singh et al. (2012)
UCS = 23.3Isso 63 Gabbro 17.3 ~ 137.0
UCS = 22.3Iss9 24 Limestone 86.9 ~ 129.8
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Fig. 1. Location of the study area and Geological map with location of boreholes (after Lee and Jung, 2004)
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Table 2. Statistics on UCS and Isso

Variable Minimum Maximum Median Mean S.D Cv
UCS (MPa) 38 161 88 27.5 0.31
Is(50) (MPa) 1.38 5.65 3.33 0.88 0.26

*S.D : standard deviation, Cv : coefficient of variation
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Fig. 2. Scatter plot of the standardized residual
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Fig. 3. Scatter plot with linear zero-intercept function
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Table 3. Statistics on UCS/Isso

Variable Mean

UCS/Isso 26.30
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Table 4. RMSE about the regression equation

Regression equation RMSE Difference
UCS=26"1ss0 13.18 0.09
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UCS=27"Iss0 13.24 0.15

26432 A42 FH3HH 260U 270] 7R3k o]
= %5 o4 gtol o A= Alu-B-As &
ZKroot-mean-square error, RMSE) & H|u3f] o2 3
A @28 4 Slck RMSEE ARk 2i714e 59
AN 2] Ajole] Aol whdels Aoz, F4u
T &, UCSE 4T o ox9] 223715 Uetl &
o oR S7407} RMSES] Tl W 3
SRS BA} FAlsH, A (4R AT

n

My, —9)?*/ (n—2) )

i=1

RMSE =

919] Ao, g A4 gL g FHX, TeT 0
SHO| 425 Urhlck. Table 4% 7 371404 Ak
£ RMSES HojZek. 4] 7§9] 817}4) B RMSEo]
A 2 HjolE molx) ¢i=t). TEut 260] 279 Hl3)
26.43740] o)z} B A7) whitel] K AT 262
w5 Aekshelrk

41 71ZH 7ot Hla
ol H3Ioke o= UCSSH Isso Alolo] Ak
A e AR A9 gl Aol Woo(2005)
£ A% Bkl AREE ARAEE toR
ATE S Om, No(2009)k 3% 83127, %
& A A- 9 Aol A ABIgRE AFstke] UCS
o Isso Abo]e] ATHEHA Q72 Sa5}edh Table 5o
o]59] ATLAIE Fel5telrt. No(2009)9] Zuk 7
A AR Z Heleel HFshe ARFLOR B A
oJe.
B Ao BEE a4 T F A v
§AFEs] e ghe Malth 58] Woo(2005)7h Bt
QAT 1) o4J2] ZfolS Holnl, No(2009)
o Apanehs Y 104E0] Holg Hych
Helore o @ chravel FEHe ae
Slal & ApAuel BhE £ APANE W EAsle]
BAARAE UAlBkcKFig. 5). Woo2005)9] 472
o} No(2000)9] A2 5 AAEE Bt 23
Fol A AslerEe Aneloble] AT A

o



e A5HE 335
Table 5. Comparison of previous results with this study
. . Number of Range of Range of

Correlation Equation Specimens UCS (MPa) Isso (MPa) Reference
UCS=8.313-Is5+24.853 (R*=0.79) 16 45 ~ 82 3.92~7.85 Woo (2005)
UCS=17.37-Is50+3.17 (R’=0.95) 70 152 ~ 1853 1.0 ~ 10.2 No (2009)
UCS=26"1ss0 48 38 ~ 161 1.38 ~ 5.65 This study
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3)otolelal FEtLee et al., 1993). olo] wlha)] 2
AJLATE T3 AT 2 Ho] AF|ofe HHE- O

EHIAY| 9] Z2AEEo]| S5 (Jung et al., 1979; Won
et al., 1994; Lee and Jung, 2004). wj2kA] ZFLX] S}t
ARAelon Aug r Hislo] SRS A
st 0 H(Fig. 67} Fig. 7), 1 A71= Table 69 A2|5}
Ak

AUAGI FEANE B A A=) A

= 0.77°]H 731374]*5 0.598 AAEQITE 7=
o] A=E AR 23 Al 0.83, A= 0.70

OS2 Ueith AEA 9] A= Al 0.84,
ARAG= 0. 71; yepgdth 2, 49X 48R
o7 ;Lt' sto] A ARAT} FHBATE SIS A
=ofl vl H = %k° UreRAL]. ko] No(2009) 2]
04%1011&& Ae oA FolE ofF =& A

TAE EStHTable 5). £49] AZ g SH]V|
Oﬂ% Az 0] 7F SEEHA] e, FATt golek=
Aejzoz Hsigtel 719l W AVAIIT) Tk 4= gl
o, olof] w2} UCSe} Isso 7H0] TAX = depd Ao

160 —

120 —|

UCS(MPa)

80 —|

40 —

0
I I \ \ \ \

6
Is;,(MPa)

Fig. 6. Scatter plot of limestone in Gangwon area
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Table 6. Results of the regression analysis on three studies
R f R f
Region Equation r R’ RMSE Sample size U CaSng(T\/[(]))a) Is5:n(gl\iﬂfa)
GW, GB UCS=13.761ss50+24.27 0.77 0.59 20.55 134 15 ~ 185 1.0 ~ 10.2
GW UCS=15.2Is50+27.10 0.83 0.70 17.58 38 37 ~ 185 1.38 ~ 10.2
GB UCS=12.1Is50+14.72 0.84 0.71 14.18 46 15 ~ 139 1.0 ~ 7.85
*GW = Gangwon-do, GB = Gyeongsangbuk-do
5.4 =2 Oxford, 151-169.
4. Bieniawski, Z. T., 1975, The point load test in geotechnical
s _ practice, Eng. Geol. 9, 1-11.
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